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MATRITSALAR VA ULARNING XOSSALARI. MATRITSALAR USTIDA AMALLAR. 

 Matritsalar va ularning turlari. 

 Matritsalar ustida amallar. 

 Matritsalarning iqtisodiy tatbiqlari. 

 

1.1. Matritsalar va ularning turlari. Matritsa bir qator matematik va iqtisodiy 

masalalarni yechishda juda ko‘p qo‘llaniladigan tushuncha bo‘lib, uning yordamida bu masalalar 

va ularning yechimlarini sodda hamda ixcham ko‘rinishda ifodalanadi.  
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1-TA’RIF:  m ta satr  va  n  ta ustundan iborat   to‘g‘ri   to‘rtburchak shaklidagi  mn ta 

sondan tashkil topgan jadval  m×n tartibli matritsa, uni tashkil etgan sonlar esa matritsaning 

elementlari dеb ataladi.  

Matritsalar A,B,C,…  kabi bosh  harflar bilan, ularning i-satr va j-ustunida joylashgan 

elementlari esa odatda аіј , bіј , сіј  kabi mos kichik harflar bilan belgilanadi.  Masalan, 

А= 












15.70

2.131
 

matritsa 2×3 tartibli, ya’ni 2 ta satr va 3 ta ustun ko‘rinishidagi 2·3=6 ta sondan tashkil topgan. 

Uning 1-satr elementlari а11 =1, а12 = –3, а13 =1.2 va 2-satr  

elementlari а21 =0,  а22 =7.5,  а23 = –1 sonlardan iborat. Bu matritsaning  1-ustuni а11 =1 va а21 

=0,  2-ustuni  а12 = –3 va  а22 = 7,5,  3-ustuni esa а13 =1.2 va  а23 = –1 elementlardan tuzilgan.  

    Agar biror A  matritsaning tartibini ko‘rsatishga ehtiyoj bo‘lsa, u  Аm×n   ko‘rinishda yoziladi va 

umumiy holda  
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yoki qisqacha  Аm×n =( аіј ) ko‘rinishda ifodalanadi. 

   2-TA’RIF:   Аmхn    matritsada  m = n  1  bo‘lsa,  u kvadrat matritsa,  m  n (m1, n1)  bo‘lsa 

to‘g‘ri burchakli matritsa , m=1, n1 holda satr matritsa va m1, n=1 bo‘lganda ustun matritsa 

deb ataladi. 

Аnхn kvadrat matritsa qisqacha Аn kabi belgilanadi va n-tartibli kvadrat matritsa deyiladi.  

Masalan, xalq xo‘jaligining n ta tarmoqlari orasidagi o‘zaro mahsulot ayirboshlash Аn =( аіј ) 

kvadrat matritsa  yordamida ifodalanadi. Bunda аіј (i,j=1,2, … , n va i≠j)   i-tarmoqda ishlab 

chiqarilgan mahsulotning j-tarmoq uchun mo‘ljallangan miqdorini,  аіi (i=1,2, … , n) esa i-

tarmoqning o‘zi ishlab chiqargan mahsulotga ehtiyojini bildiradi. 

     Shuni ta’kidlab o‘tish kerakki, m=1 va n=1 bo‘lganda  А1×1 matritsa bitta sonni ifodalaydi va 

shu sababli ma’lum bir ma’noda matritsa son tushunchasini umumlashtiradi. 

       3-TA’RIF:   A va B  matritsalar bir xil tartibli va ularning mos elеmеntlari o‘zaro tеng bo‘lsa, 

ya’ni  аij = bij  shart bajarilsa, ular  tеng matritsalar deyiladi. 

      A va B matritsalarning tengligi  A=B  yoki ( аіј)= (bіј) ko‘rinishda belgilanadi. Masalan, 

ixtiyoriy a≠0 soni uchun 
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matritsalar o‘zaro teng, ya’ni  A = B bo‘ladi. 

       4-TA’RIF: А={аіј}  matritsada i=j bo‘lgan  аіі   elеmеntlar diagonal elеmеntlar dеb ataladi. 

      Masalan, yuqorida ko‘rilgan А2×3  matritsaning diagonal elementlari  а11 =1 va а22 =7.5 bo‘ladi. 

      5-TA’RIF:  Diagonal elеmеntlaridan boshqa barcha elеmеntlari  nolga tеng  bo‘lgan ( аіј =0, і 

j ) kvadrat matritsa diagonal matritsa deyiladi. 

     Diagonal matritsaning diagonal elementlari nolga ham teng bo‘lishi mumkin.    

 Masalan, 
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diagonal matritsalar bo‘ladi.  

    6-TA’RIF:  Barcha diagonal elеmеntlari аіi =1 bo‘lgan n-tartibli  diagonal matritsa n-tartibli 

birlik matritsa yoki qisqacha birlik matritsa deyiladi. 

     Odatda n-tartibli birlik matritsa En yoki qisqacha E kabi belgilanadi.  Masalan, 
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mos ravishda ikkinchi va uchinchi tartibli birlik matritsalardir. 

      7-TA’RIF:  Barcha  elеmеntlari  nolga  tеng  (аі ј =0)  bo‘lgan ixtiyoriy m×n tartibli matritsa 

nol matritsa deyiladi.  

     m×n tartibli nol matritsa О m×n yoki qisqacha О kabi belgilanadi. Masalan, 

O2×3 = 
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ko‘rsatilgan tartibli nol matritsalar bo‘ladi. 

1.2. Matritsalar ustida amallar.      Endi matritsalar ustida algebraik amallar kiritib, 

matritsalar algebrasini hosil etamiz. 

     8-TA’RIF:  Ixtiyoriy tartibli  Аm×n =(аij)  matritsaning istalgan  songa ko‘paytmasi dеb  

Cm×n ={ аij} kabi aniqlanadigan matritsaga aytiladi. 

    Bunda A matritsaning  songa ko‘paytmasi A deb belgilanadi.  Masalan,     
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   9-TA’RIF:  Bir xil  tartibli  Аm×n =(аij)  va Bm×n =(bij)   matritsalar yig‘indisi dеb elеmеntlari   сij 

= аij + bij  kabi aniqlanadigan Cm×n =(cij)  matritsaga aytiladi.   

     Bunda A va B matritsalarning yig‘indisi  A+B  ko‘rinishda belgilanadi va  ularning mos 

elementlarini qo‘shish orqali hisoblanadi.  Masalan, 
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matritsalar uchun    
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     Matritsalarni songa ko‘paytirish va o‘zaro qo‘shish amallari quyidagi qonunlarga bo‘ysunishi 

bevosita ularning ta’riflaridan kelib chiqadi: 

        I.   A+B=B+A  (qo‘shish uchun kommutativlik qonuni);  

        II. А+(В+С) = (А+В)+С (qo‘shish uchun assotsiativlik qonuni); 

        III.  (А+В) = А + В ,  (  +  )А = А + А (distrubutivlik qonuni) 

       Bundan tashqari yuqoridagi ta’riflar orqali bu amallar ushbu xossalarga ham ega bo‘lishini 

ko‘rsatish qiyin emas: 

                А + О  = А ,   А+А =2А,    0  А = О  ,       О = О. 

     10-TA’RIF:  Bir xil  tartibli  Аm×n =(аij)  va Bm×n =(bij)   matritsalar ayirmasi dеb Аm×n  va (–1) 

Bm×n matritsalarning yig‘indisiga, ya’ni Аm×n+(–1)Bm×n  matritsaga  aytiladi. 

     Bunda A va B matritsalarning ayirmasi  A–B  ko‘rinishda belgilanadi va  ularning mos 

elementlarini o‘zaro ayirish orqali hisoblanadi.  Masalan, 
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     11-TA’RIF:   Аm×р=(aij) vа Вp×n=(bij) matritsalarning  ko‘paytmasi   dеb  shunday  Сm×n=(cij) 

matritsaga aytiladiki, uning cij   elеmеntlari  ushbu     
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yig‘indilar kabi aniqlanadi. 
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Shunday qilib, Аm×р=(aij) vа Вq×n=(bij) matritsalar  uchun  p=q, ya’ni A matritsaning 

ustunlari soni B matritsaning satrlari soniga teng bo‘lgandagina ularning ko‘paytmasi mavjud 

bo‘ladi va AB kabi belgilanadi. Bunda AB=Сm×n=(cij) matritsaning satrlar soni m birinchi A 

ko‘paytuvchi matritsa, ustunlar soni n esa ikkinchi B ko‘paytuvchi matritsa orqali aniqlanadi. 

Bundan tashqari  AB=Сm×n=(cij) ko‘paytma matritsaning cij  elеmеnti  A  matritsaning  i – satr  

elеmеntlarini  B  matritsaning  j-ustunidagi mos elеmеntlariga ko‘paytirib, hosil bo‘lgan 

ko‘paytmalarni qo‘shish orqali hisoblanadi. Bu “satrni ustunga ko‘paytirish”  qoidasi deb 

aytiladi.  Masalan,             
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matritsalar  uchun  m=3,  p=q=2,  n = 2  bo‘lgani  uchun ularning ko‘paytirish mumkin va 

ko‘paytma matritsa АВ=С3х2  quyidagicha bo‘ladi:               
















































629

42

1019

25)4(41564

2)2()4(01)2(60

21)4(31163

23C . 

 

Matritsalar ko‘paytmasi uchun АВВА, ya’ni kommutativlik qonuni o‘rinli  bo‘lmaydi. Masalan, 

Аm×qВq×n=Cm×n  ko‘paytma mavjud, ammo Вq×n Аm×q ko‘paytma har doim ham mavjud emas va 

mavjud bo‘lgan taqdirda, ya’ni n=m holda ham ular teng bo‘lishi shart emas. Masalan, 
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matritsalar uchun  АВВА, chunki  
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       Matritsalar ko‘paytmasi va yig‘indisi quyidagi qonunlarga bo‘ysunadi hamda ushbu 

xossalarga ega bo‘ladi:    

     I. А(ВС)=(АВ)С , (А)В=А(В)      (ko‘paytirish uchun assotsiativlik qonuni); 

     II. А(В+С) = АВ + АС                    (ko‘paytirish va qo‘shish amallari 

          (А+В)С = АС + ВС                     uchun distributivlik qonunlari); 

     III.   АЕ = ЕА = А   ,   О·А = О,   A·O = О  ,  0·A= О . 

  Bunda E va О mos ravishda tegishli tartibli birlik va nol matritsalarni ifodalaydi. 

       Matritsa ko‘paytmasi ta’rifidan ko‘rinadiki, har qanday n-tartibli  A kvadrat matritsani 

o‘ziga–o‘zini ko‘paytirish mumkin va natijada yana n-tartibli kvadrat matritsa hosil bo‘ladi.  

       12-TA’RIF:  A kvadrat matritsani o‘zaro m marta (m – birdan katta ixtiyoriy natural son) 

ko‘paytirish natijasida hosil bo‘lgan kvadrat matritsa A matritsaning m- darajasi  deyiladi.        

     A matritsaning m- darajasi Am kabi belgilanadi. Bunda A0=E va A1=A deb olinib, Am  daraja 

ixtiyoriy nomanfiy butun m soni uchun aniqlanadi. Bu holda Am  daraja 

 ta’rifdan uning quyidagi xossalari bevosita kelib chiqadi (m,k-natural sonlar, λ-haqiqiy son): 

..5;.4;)(.3;)(.2;.1   mmmmmmkkmkmkm EEAAAAAAA   

        Shunday qilib, har qanday kvadrat matritsa uchun natural darajaga ko‘tarish amalini kiritish 

mumkin ekan. Masalan, 
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      Shuni ta’kidlab o‘tish kerakki, 5-xossaning teskarisi o‘rinli emas, ya’ni Am=О tenglikdan har 

doim ham A=О ekanligi kelib chiqmaydi. Masalan, 



8 

 

.
00

00

11

11

11

11

11

11 2 






































 AA  

Kelgusida matritsani darajaga ko‘tarish amalini ixtiyoriy m butun son uchun umumlashtiramiz. 

     13-TA’RIF:  B=(bij) matritsa A=(aij) matritsaning transponirlangani deyiladi, agar i va j 

indekslarning barcha mumkin bo‘lgan qiymatlarida aij=bji shart bajarilsa.   

     A matritsaning transponirlangani AT kabi belgilanadi. Agar A matritsa m×n tartibli bo‘lsa, 

uning transponirlangani AT n×m tartibli bo‘ladi.Masalan, 
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    Matritsani transponirlanganini topish transponirlash amali deyiladi va u quyidagi xossalarga 

ega bo‘lishini ko‘rsatish mumkin: 

                    1. (AT)T=A ;            2. (λA)T=λAT (λ– ixtiyoriy haqiqiy son);     

                    3. (A±B)T= AT±BT ;            4.  (A·B)T= BT·AT .  

        14-TA’RIF:  Agar A kvadrat matritsa uchun AT=A bo‘lsa, u simmetrik matritsa,  AT= –A  

bo‘lganda esa  kososimmetrik matritsa deb ataladi. 

    Ta’rifdan har qanday simmetrik matritsaning elementlari aij= aji , kososimmetrik matritsaning 

elementlari esa aij=– aji shartni qanoatlantirishi bevosita kelib chiqadi. Bundan kososimmetrik 

matritsaning barcha diagonal elementlari nolga teng bo‘lishi kelib chiqadi.       

Masalan, 
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matritsalardan A simmetrik, B kososimmetrik bo‘ladi.  

XULOSA 

      Matritsa – satrlar va ustunlar shaklida joylashtirilgan sonlar jadvali bo‘lib, ma’lum bir 

ma’noda son tushunchasini umumlashtiradi. Matritsalar matematikaning ham nazariy, ham 

amaliy (jumladan iqtisodiy mazmunli) masalalarida keng qo‘llaniladi. Matritsalar ustida ularni 

songa ko‘paytirish, o‘zaro qo‘shish, ayirish va ko‘paytirish kabi algebraik amallar aniqlangan. 

Bunda hosil bo‘ladigan matritsalar algebrasidagi ko‘paytirish amalining o‘ziga xos xususiyati 

shundan iboratki, u kommutativlik qonuniga bo‘ysunmaydi. Bu algebrada nol va birlik matritsa 1 

va 0 sonlariga o‘xshash xossalarga ega. Matritsalar uchun ko‘rsatilgan algebraik amallardan 

tashqari transponirlash amali ham aniqlangan.  

 

Tayanch iboralar 

 

Matritsa  * Matritsa tartibi  * Matritsa elеmеnti  * To‘rtburchakli matritsa   

* Kvadrat matritsa  * Ustun matritsa  * Satr matritsa  * Teng matritsalar   

* Diagonal elеmеnt  * Diagonal matritsa  * Birlik matritsa  * Nol matritsa 

* Matritsalar yig‘indisi  * Matritsalar ayirmasi  * Matritsalar ko‘paytmasi 

* Matritsaning darajasi  * Matritsaning transponirlangani  * Simmetrik matritsa 

* Kososimmetrik matritsa 

 

Takrorlash uchun  savollar 

 

1. Matritsa dеb nimaga aytiladi? 

2. Matritsaning tartibi qanday aniqlanadi? 

3. Matritsaning elementi deb nimaga aytiladi? 

4. Matritsalar qanday turlarga ajratiladi? 

5. Qachon ikkita matritsa teng deyiladi? 

6. Matritsaning qanday elementi diagonal deyiladi? 
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7. Birlik matritsa qanday ta’riflanadi? 

8. Qachon matritsa nol matritsa deyiladi? 

9. Matritsani songa ko‘paytirish qanday aniqlanadi? 

10. Qaysi shartda matritsalarni qo‘shish yoki ayirish mumkin? 

11. Matritsalar yig‘indisi yoki ayirmasi qanday topiladi? 

12. Matritsalarni qo‘shish amali qanday qonunlarga bo‘ysunadi? 

13.  Matritsalarni qo‘shish amali qanday xossalarga ega? 

14. Qaysi shartda matritsalarni ko‘paytirish mumkin? 

15. Ko‘paytma matritsa tartibi qanday topiladi? 

16. Matritsalarning ko‘paytmasi qanday aniqlanadi? 

17. Matritsalarni ko‘paytirish amali qanday qonunlarga bo‘ysunadi? 

18.  Matritsalarni ko‘paytirish amali qanday xossalarga ega? 

19. Matritsaning natural darajasi qanday aniqlanadi? 

20. Matritsani darajaga ko‘tarish amali qanday xossalarga ega? 

21.  Matritsalarni transponirlash nima? 

22.  Matritsalarni transponirlash amali qanday xossalarga ega? 

23.  Qachon matritsa simmetrik deyiladi? 

24.  Qanday shartda matritsa kososimmetrik deb ataladi? 

25. Matritsaning iqtisodiy tatbig‘iga misol keltiring. 

 

 

§2. ANIQLOVCHILAR VA ULARNING XOSSALARI (DETERMINANTLAR). 

MATRITSANING DETERMINANTI. 

 Determinantlar va ularni hisoblash. 

 Determinantlarning asosiy xossalari. 

 

2.1.  Determinantlar va ularni hisoblash. Matritsaning bir qator xususiyatlarini 

ta’riflash va o‘rganish uchun uning determinanti tushunchasi kerak bo‘ladi. 

      1-TA’RIF.   n - tartibli A kvadrat matritsaning elеmеntlaridan ma’lum bir qoida asosida hosil 

qilinadigan son  n – tartibli determinant deyiladi. 

 A kvadrat matritsaning determinanti |A| yoki detA kabi belgilanadi. Ayrim o‘quv 

adabiyotlarida determinant atamasi aniqlovchi deb aytiladi. Umumiy holda n-tartibli determinant 

quyidagi ko‘rinishda bo‘ladi: 

nnnn
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n
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det  .  

      2-TA’RIF.   Berilgan |A| determinantni tashkil etgan aij (i,j=1,2, … ,n) sonlar determinantning 

elementlari, gorizontal ko‘rinishda joylashgan aij (j=1,2, … ,n) elementlar determinantning i- 

satri (i=1,2, … ,n), vertikal ko‘rinishda joylashgan aij (i=1,2, … ,n) elementlar esa 

determinantning j  ustuni (j=1,2, … ,n) deyiladi.   

         Endi I, II va III tartibli determinantlarni hisoblash qoidasini formula ko‘rinishida aniq 

ifodalaymiz.  

     I tartibli |A| determinant faqat bitta a11 sondan iborat bo‘lib, uning qiymati shu sonni o‘ziga 

teng, ya’ni |A|=|a11|= a11 deb olinadi.        

       II tartibli determinantning qiymati quyidagi formula bilan aniqlanadi: 

21122211
2221

1211
аааа

аа

аа
A                                   (1) 

Masalan,  

 220185463
65
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 ,      58850)2(4105

102

45
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       III tartibli determinant esa quyidagi formula bilan hisoblanadi:  

(2)   113223332112312213133221312312332211

333231

232221

131211

аааааааааааааааааа

ааа

ааа

ааа

A   

    Bu yerda (2) formulani eslab qolish oson emas va shu sababli III tartibli determinantlarni  

quyidagi  usullarda hisoblash mumkin. 

 Uchburchaklar usuli. Bu usulda  determinantning elementlari sxematik ko‘rinishda 

nuqtalar singari ifodalanadi (7-rasmga qarang). So‘ngra asoslari determinantning diagonallariga 

parallel bo‘lgan uchburchaklar qaraladi. Bu uchburchaklarning uchlarida va diagonallarda 

joylashgan elementlarning ko‘paytmalari hosil qilinadi. I holda chiziqlar bilan tutashtirilgan 

elementlarning ko‘paytmalari o‘z ishorasi, II holda esa qarama-qarshi ishora bilan olinadi 

 
 Sarrius usuli. Bu usulda determinantning o‘ng tomoniga uning I va II ustunlari 

takroran yozilib, 3×5 tartibli matritsa hosil qilinadi. Bu matritsaning elementlari sxematik 

ko‘rinishda nuqtalar singari ifodalanadi (8-rasmga qarang) va chiziqlar bilan tutashtirilgan 

elementlarning ko‘paytmasi I holda o‘z  ishorasi, II holda esa qarama-qarshi ishora bilan olinadi. 

 
III tartibli determinantni hisoblashga doir misol keltiramiz:           

.112)2()1(401635)2()2()1(1346052

013

451

262







  

      Determinantlar va matritsalar orasida quyidagi o‘xshashlik va farqlar  mavjud: 

1) matritsa sonlar jadvalini ifodalaydi. Determinant esa  sonlar jadvalidan hosil 

qilinadigan sonli ifoda bo‘lib, uning qiymati sondan iboratdir; 

2) matritsa sonlar jadvalini dumaloq qavslar ichiga olish bilan belgilansa, determinant bu 

jadvalni vertikal chiziqlar orasiga olish bilan belgilanadi; 

3)  A matritsa va |A| determinantni  tashkil etuvchi sonlar ularning elеmеntlari deyiladi; 

4)  matritsa va determinanant satrlar va ustunlardan  iborat; 

5)  determinantlarda ustun va satrlar soni tеng bo‘lishi kerak,  matritsalarda  esa bunday 

bo‘lishi shart emas. 

 

2.2. Determinantlarning asosiy xossalari. Endi  ixtiyoriy tartibli determinantlar 

uchun o‘rinli bo‘lgan xossalar bilan tanishamiz. Aniqlik va soddalik uchun umumiy holda 

ifodalangan bu xossalarni uchinchi tartibli determinantlar misolida ko‘rsatamiz va isbotlaymiz. 

1-xossa. Agar determinantda har bir i-satr (i=1,2,3, ∙∙∙,n)  i-ustun bilan almashtirilsa, uning 

qiymati o‘zgarmaydi.  

Masalan,  
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332313

322212

312111

333231

232221

131211

aaa

aaa

aaa

aaa

aaa

aaa

  

         Bu tenglik bevosita III tartibli determinantni  (2) hisoblash formulasidan kelib chiqadi. 

       Demak determinantning satr va ustunlari tеng kuchlidir, ya’ni satr (ustun) uchun o‘rinli 

bo‘lgan tasdiq ustun (satr) uchun ham o‘rinli bo‘ladi. Bundan tashqari bu xossadan matritsani 

transponirlashda uning determinanti o‘zgarmay qolishi, ya’ni detA=detAT bo‘lishi kelib chiqadi. 

Shu sababli determinantning keyingi xossalarini faqat satrlar uchun ifodalaymiz. 

   2-xossa. Determinantda ixtiyoriy ikkita satrlar  o‘rni o‘zaro almashtirilsa, determinantning 

qiymati faqat ishorasini o‘zgartiradi. 

        Masalan, 

                                 

131211

232221

333231

333231

232221

131211

aaa

aaa

aaa

aaa

aaa

aaa

  . 

          Bu tasdiq ham bevosita (2) formuladan kelib chiqadi. 

    3-xossa.  Agar determinantda ikkita satr elеmеntlari bir xil bo‘lsa, uning  qiymati nolga tеng 

bo‘ladi. 

    Isbot: Berilgan determinantning qiymatini Δ , uning bir xil elеmеntli satrlarining o‘rinlarini 

almashtirishdan hosil bo‘lgan determinantning qiymatini esa Δ′ deb belgilaymiz. Unda, 2-

xossaga asosan, Δ′= –Δ bo‘ladi. Ammo determinantda bir xil elеmеntli satrlarning o‘rinlari 

almashtirilganligi uchun uning ko‘rinishi o‘zgarmay qoladi va shu sababli Δ′= Δ bo‘ladi. . Bu 

tengliklardan Δ =  Δ natijani olamiz va undan  Δ=0  ekanligi kelib chiqadi. 

            Masalan, hozircha biz IV tartibli determinantni hisoblash formulasini bilmasakda, 3-

xossaga asosan, birinchi va uchinchi satrlari bir xil bo‘lgan ushbu determinantning qiymatini 

yozishimiz mumkin: 

0

5408

6341

2170

6341








 

      4-xossa. Determinantda biror satr elementlari umumiy λ ko‘paytuvchiga ega bo‘lsa, uni  

determinant belgisidan tashqariga chiqarib yozish mumkin. 

    Masalan, 

.

333231

232221

131211

333231

232221

131211

aaa

aaa

aaa

aaa

aaa

aaa

   

     Isbot: III tartibli determinantni (2) hisoblash formulasidagi yig‘indining har bir 

qo‘shiluvchisida λ umumiy ko‘paytuvchi qatnashadi. Bu λ umumiy ko‘paytuvchini qavsdan 

tashqariga chiqarib, 4-xossadagi tasdiqning o‘rinli ekanligiga ishonch hosil etamiz. 

       5-xossa. Agar determinantda biror satr faqat nollardan iborat bo‘lsa, uning qiymati nolga 

tang bo‘ladi. 

    Bu xossaning isboti oldingi xossadan λ=0 bo‘lgan holda kelib chiqadi. 

    Masalan, quyidagi III tartibli determinantning qiymatini (2) formula bilan hisoblab o‘tirmay, 

4-xossaga asosan to‘g‘ridan-to‘g‘ri 
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0

000

139378

4012011

  

deb ta’kidlay olamiz. 

     6-xossa. Agar determinantning ixtiyoriy ikkita satr  elеmеntlari o‘zaro proporsional bo‘lsa,  

uning qiymati nolga tеng bo‘ladi. 

      Masalan,  

0

333231

131211

131211



aaa

aaa

aaa

  

     Isbot: 4-xossaga asosan λ proporsionallik koeffitsiyentini determinant belgisi oldiga umumiy 

ko‘paytuvchi sifatida chiqarish mumkin. Bu holda ikkita satri bir xil bo‘lgan determinant hosil 

bo‘ladi va uning qiymati, 3-xossaga asosan, nolga teng. Bundan berilgan determinantning ham 

qiymati nol ekanligi kelib chiqadi. 

     Masalan, 

0

5.45.73

814

352







, 

chunki bu determinantda I va III satrlar proporsional va proporsionallik koeffitsiyenti  λ=1.5 ga 

teng.  
    7-xossa. Agar determinantning biror i-satri  ikkita qo‘shiluvchi yig‘indisidan iborat, ya’ni aij+ 

bij ko‘rinishda bo‘lsa,  bu determinantni ikkita  determinantlar yig‘indisi ko‘rinishida yozish 

mumkin. Bunda bu determinantlarning i-satri mos ravishda aij va bij elementlardan iborat bo‘lib, 

qolgan satrlari berilgan determinantniki singari bo‘ladi. 

        Masalan, 

333231

232221

131211

333231

232221

131211

333231

232322222121

131211

aaa

bbb

aaa

aaa

aaa

aaa

aaa

bababa

aaa

 . 

Bu xossaning o‘rinli ekanligiga bevosita (2) formula orqali ishonch hosil qilish mumkin. 

    8-xossa. Agar |A| determinantning aii diagonal elementlaridan yuqorida yoki pastda joylashgan 

barcha elementlari nolga teng bo‘lsa, uning qiymati diagonal elementlar ko‘paytmasiga teng 

bo‘ladi.     

       Masalan, 

332211

333231

2221

11

33

2322

131211

0

00

00

0 aaa

aaa

aa

a

a

aa

aaa

 . 

    Isbot: Bu determinantlar uchun ularni (2) hisoblash formulasidagi a11a22a33 qo‘shiluvchidan 

boshqa hamma qo‘shiluvchilari nolga teng bo‘ladi va shuning uchun ularning yig‘indisi, ya’ni 

determinantning qiymati shu ko‘paytmaga teng bo‘ladi. 

     Masalan, ushbu IV tartibli determinantni hisoblaymiz: 

30)1(25)3(

1000

7200

91150

5423







. 

       9-xossa. Diagonal matritsaning determinanti uning diagonal elementlari ko‘paytmasiga teng 

bo‘ladi. 

     Bu xossa isboti bevosita oldingi xossadan kelib chiqadi. Jumladan har qanday birlik 

matritsaning determinanti birga tengdir.  

      Navbatdagi xossani ifodalash uchun ikkita yangi tushuncha kiritamiz. 
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           3-TA’RIF.  Ixtiyoriy n-tartibli determinantning аij (i,j=1,2, … , n) elеmеntining minori 

deb bu determinantdan shu element joylashgan i-satr va j- ustunni o‘chirishdan hosil bo‘lgan (n–

1)-tartibli determinant   qiymatiga aytiladi. 

    Determinantning аij  elеmеntining minori Mij deb belgilanadi va ularning soni n2 ta bo‘ladi. 

Masalan,  

                                                 

120

732

251







                                      (3) 

 determinantning II satr elementlarining minorlarini yozamiz va hisoblaymiz: 

.2
20

51
,1

10

21
,1

12

25
232221 









 MMM   

Bunda III tartibli determinantning minorlari II tartibli determinantlar ekanligini yana bir marta 

ta’kidlab o‘tamiz. 

      4-TA’RIF.   Ixtiyoriy n-tartibli determinantning аij (i,j=1,2, … , n) elеmеntining algebraik 

to‘ldiruvchisi deb (–1)i+j Mij kabi aniqlanadigan songa aytiladi. 

    Determinantning аij (i,j=1,2, … , n) elеmеntining algebraik to‘ldiruvchisi Aij kabi belgilanadi 

va, ta’rifga asosan, 










lsa.bo'toq- 

;lsabo' juft- 

jiM

jiM
A

ij

ij

ij ,

,
 

formula bilan hisoblanadi. Masalan, (3) determinantning II satr elementlarining algebraik 

to‘ldiruvchilari quyidagicha bo‘ladi: 

        A21 = – M21=1 ,   A22 =  M22=1 ,   A23 = – M23=2 .               (4) 

     10-xossa (Laplas teoremasi). Determinantning ixtiyoriy bir i-satrida joylashgan аij (j=1,2, … 

, n) elеmеntlarini ularning Aij (j=1,2, … , n) algebraik to‘ldiruvchilariga ko‘paytmalarining 

yig‘indisi shu determinantning qiymatiga teng bo‘ladi. bo‘lsa 

   Isbot: Bu xossa III tartibli |A| determinantning birinchi satri uchun quyidagi ko‘rinishda 

bo‘ladi: 

                                                    AAaAaAa  131312121111                              (5) 

 Bu tenglikni isbotlash  uchun algebraik to‘ldiruvchi ta’rifidan va determinantlarni hisoblashning 

(1),  (2) formulalaridan quyidagicha foydalanamiz: 

.

)()()(

312213332112322311322113312312332211

312232211331233321123223332211

3231

2221
13

3331

2321
12

3332

2322
11131312121111131312121111

Aaaaaaaaaaaaaaaaaaa

aaaaaaaaaaaaaaa

aa

aa
a

aa

aa
a

aa

aa
aMaMaMaAaAaAa







 

          Xuddi shunday tarzda determinantning ikkinchi va uchinchi satrlari uchun 

AAaAaAaAAaAaAa  333332323131232322222121 ,       (6) 

tengliklar o‘rinli bo‘lishi isbotlanadi 

       5-TA’RIF.  Yuqoridagi (5) va (6) tengliklar determinantning satrlar bo‘yicha yoyilmasi deb 

ataladi. 

           Shunga o‘xshash determinantning ustunlar bo‘yicha yoyilmasini ham quyidagicha yozish 

mumkin: 

.,, 333323231313232322221212313121211111 AAaAaAaAAaAaAaAAaAaAa        (7) 

       Masalan, yuqorida keltirilgan (3) determinant qiymatini uning II satrining (4) algebraik 

to‘ldiruvchilari yordamida hisoblaymiz: 
.13271)3(127)3(2 232221  AAA  

          Laplas teoremasidan foydalanib yuqori tartibli determinantlarni hisoblash mumkin. Bunda 

n-tartibli determinantni hisoblash n ta (n–1) - tartibli determinantni (Aij algebraik 

to‘ldiruvchilarni) hisoblash va uning ixtiyoriy satr yoki ustuni bo‘yicha yoyilmasidan 

foydalanishga  keltiriladi. Jumladan, I tartibli determinant qiymati |A|=|a11|=a11 ekanligidan 
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foydalanib, (1) va (2) formulalarni keltirib chiqarish mumkin. Determinant qiymatini Laplas 

teoremasi yordamida hisoblash uchun uning ixtiyoriy satr yoki ustun bo‘yicha yoyilmasidan 

foydalanish mumkin. Ammo, amaliy nuqtai nazardan, ko‘proq elementlari nolga teng bo‘lgan 

satr yoki ustunni tanlash (agar shundaylar mavjud bo‘lsa) maqsadga muvofiqdir. Bu holda nolga 

teng elementlarning algebraik to‘ldiruvchilarini topishga hojat bo‘lmaydi va hisoblashlar hajmi 

ancha kamayadi. 

    Misol. Ushbu IV tartibli determinantni hisoblang: 

1903

2576

10201

5432





A  

Yechish: Bu determinantni II ustun bo‘yicha yoyilmasidan foydalanib hisoblash qulaydir. Bunga 

sabab shuki, bu ustunda nol elementlar boshqa satr va ustunlarga qaraganda ko‘proq hamda 

a22=0, a42=0 elementlarning A22 , A42 algebraik to‘ldiruvchilarini hisoblash shart emas.  

    Dastlab A12  va  A32 algebraik to‘ldiruvchilarni hisoblab,  A12 =–389  va  A32=45 ekanligini 

aniqlaymiz. Endi determinant qiymatini II ustunga Laplas teoremasini tatbiq etib hisoblaymiz: 

 4242323222221212 AaAaAaAaA .148204570)389()3( 4222  AA  

        11-xossa. Agar |A| determinantni biror i-satrining algebraik to‘ldiruvchilari Aij (j=1,2, … , 

n) va bj (j=1,2, … , n) ixtiyoriy sonlar bo‘lsa, unda 

BAbAbAbAb inniii  332211  

tenglik o‘rinli bo‘ladi. Bunda |B| determinant |A| determinantdan faqat i-satri bilan farq qilib, 

uning i-satri   bj (j=1,2, … , n) sonlardan tashkil topgan bo‘ladi. 

   Isbot: Bu xossa isbotini III tartibli |A| determinantning , masalan, birinchi satri uchun 

keltiramiz. Bu holda  

b1A11+ b2A12+ b3A13= |B| 

yig‘indining qo‘shiluvchilari |A| determinantning birinchi satr bo‘yicha yoyilmasini ifodalovchi  

a1A11+ a2A12+ a3A13 =|A| 

yig‘indi qo‘shiluvchilaridan faqat birinchi ko‘paytuvchilari, ya’ni birinchi satr elementlari bilan 

farq qiladi. Shu sababli |A|,  |B| determinantlar bir-biridan faqat birinchi satri bilan farq qiladi va 

|B| determinantning birinchi satri b1, b2 va b3 sonlardan iborat bo‘ladi. 

   Masalan,  A11, A12 va A13  

4129

370

142





A  

determinantni birinchi satri elementlarining algebraik to‘ldiruvchilari bo‘lsa, unda  

4129

370

131211

131211 131211



 BAAA . 

     12-xossa. Agar |A| determinantni biror i-satrining aij (j=1,2, … , n) elementlari boshqa bir k-

satr (i≠k) mos elementlarining  Akj (j=1,2, … , n) algebraik to‘ldiruvchilariga ko‘paytirilgan 

bo‘lsa, bu ko‘paytmalar yig‘indisi nolga teng bo‘ladi. 

   Isbot:  Oldingi xossada bj= aij (j=1,2, … , n) deb olsak, unda 

BAaAaAaAaAbAbAbAb kninkikikiknnkkk   332211332211  

Bu yerda |B| determinant berilgan |A| determinantning k-satriga  i-satrining aij elementlarini 

qo‘yish bilan hosil qilinadi. Shu sababli |B| determinantning i-satri va k-satri bir xil bo‘lib, 3-

xossaga asosan uning qiymati nolga teng bo‘ladi, ya’ni 

.;,,2,1,,0332211 kinkiAaAaAaAa kninkikiki     (8) 

    13-xossa. Agar A va B bir xil tartibli kvadrat matritsalar bo‘lsa ularning ko‘paytmasining 

determinanti har birining determinantlari ko‘paytmasiga teng bo‘ladi, ya’ni |A·B|=|A|·|B| tenglik 

o‘rinlidir. 
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    Bu xossani isbotsiz keltiramiz. 

     Ko‘rib o‘tilgan bu xossalar determinantlarni hisoblash va ularning turli tatbiqlarida 

qo‘llaniladi.    

 

XULOSA 

    Kvadrat matritsa elementlaridan ma’lum bir usulda hosil qilinadigan sonli ifoda uning 

determinanti deyiladi. Bu tushuncha matematikaning turli bo‘limlarida ko‘p qo‘llaniladi va 

natijalarni ixcham ko‘rinishda ifodalashga imkon beradi. II va III tartibli determinantlarning 

hisoblash formulalari nisbatan sodda, ammo yuqori tartibli determinantlar uchun ular juda 

murakkab ko‘rinishga ega. Shu sababli bunday determinantlar ularning algebraik to’ldiruvchilari 

va Laplas teoremasi yordamida quyi tartibli determinantlarga keltirish orqali hisoblanadi. 

Bundan tashqari bir qator hollarda determinantlarning qiymatlari ularning xossalaridan 

foydalanib topilishi mumkin. Birlik matritsa va kvadratik nol matritsalarning determinantlari 

mos ravishda 1 va 0 qiymatga ega. 

 

 

Tayanch iboralar 

 

    Determinant   * Determinantning elementi   * Determinantning satri  

* Determinantning ustuni  * Minor   * Algebraik to‘ldiruvchi   * Laplas teoremasi 

 

Takrorlash uchun  savollar 

 

1. Determinant deyilganda nima tushuniladi? 

2. II tartibli determinant qanday hisoblanadi? 

3. III  tartibli determinant uchburchak usulida qanday hisoblanadi? 

4. III  tartibli determinant Sarrius usulida qanday hisoblanadi? 

5. Determinant va matritsa o‘rtasida qanday o‘xshashlik va farqlar bor? 

6. Determinantda satr va ustunlar o‘zaro qanday xususiyatga ega? 

7. Determinantda ikkita satr yoki ikkita ustun o‘rni almashtirilsa nima bo‘ladi? 

8. Qaysi hollarda hisoblamasdan determinantning qiymati nol bo‘lishini  aytish mumkin? 

9. Determinant elеmеntining minori dеb nimaga aytiladi? 

10.  Determinant elеmеntining algebraik to‘ldiruvchisi qanday aniqlanadi? 

11.  Determinantlar uchun Laplas tеorеmasi qanday ifodalanadi? 

12.  Laplas tеorеmasining ahamiyati nimadan iborat? 

13.  Matritsalar ko‘paytmasining determinanti qanday hisoblanishi mumkin? 

 

§3. MINOR VA ALGEBRAIK TO‘LDIRUVCHILAR HAQIDA 

TUSHUNCHALAR. TESKARI MATRITSALAR. IXTIYORIY TARTIBLI 

DETERMINANTNI HISOBLASH. 

 

 Teskari matritsa . 

 Matritsaning rangi. 

 3.1. Teskari matritsa.  Biz matritsalar ustida qo‘shish, ayirish va ko‘paytirish amallarini 

ko‘rib o‘tgan edik. Matritsalar son tushunchasini umumlashtirishdan hosil qilinganligi haqida 

ham aytilgan edi. Sonlar uchun qo‘shish, ayirish va ko‘paytirish amallaridan tashqari bo‘lish 

amali ham mavjud. Bunda ikkita b va a (a≠0)  sonlar bo‘linmasini quyidagi ko‘rinishda ifodalash 

mumkin: 

bab
aa

b 11  . 
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   Bundan ko‘rinadiki, bo‘lish amalini a≠0 songa teskari bo‘lgan a–1  son yordamida ko‘paytirish 

amali orqali ifodalash mumkin. Bunda ixtiyoriy a≠0 va unga teskari a–1 sonlar orasida  aa–1=a–

1a=1 munosabat o‘rinli bo‘ladi. Bu tenglik faqat o‘zaro teskari sonlar uchun o‘rinlidir  va shu 

sababli teskari sonni ta’rifi sifatida qabul qilinishi mumkin. Shu sababli bu tenglikdan berilgan A 

matritsaga  teskari matritsa tushunchasini kiritish uchun foydalaniladi. 

      1-TA’RIF:    Berilgan n- tartibli  A kvadrat matritsaga teskari matritsa dеb AB=BА=Е (Е–n- 

tartibli birlik matritsa) shartni qanoatlantiruvchi n-tartibli B kvadrat matritsaga aytiladi. 

       Berilgan A matritsaga teskari matritsa A–1 kabi belgilanadi va, ta’rifga asosan, ular uchun 

AA–1= A–1A=E munosabat o‘rinli bo‘ladi.  

    Ma’lumki, ixtiyoriy a≠0 soni uchun a–1 teskari son mavjud va yagonadir. a=0 sonining esa 

teskarisi mavjud emas. Shu sababli matritsalar uchun quyidagi savollar paydo bo‘ladi: 

             1. Qanday matritsalar uchun ularning teskarisi mavjud? 

             2. Teskari matritsa yagonami va uni qanday topish mumkin? 

             3. Qanday matritsalarning teskarisi mavjud emas? 

    2-TA’RIF:    Agar A matritsaning determinanti |A|=0 bo‘lsa u maxsus matritsa , aks holda, 

ya’ni |A|≠0 bo‘lsa  maxsusmas matritsa  deb ataladi. 

      Masalan,  








































163

150

012

,

2111

152

413

BA  

matritsalardan A maxsus (chunki |A|=0), B esa maxsusmas (chunki |B|=19≠0) matritsa bo‘ladi. 

        1-TEOREMA:    Maxsus A matritsa uchun teskari A–1 matritsa mavjud emas. 

        Isbot:  Teskarisini faraz qilamiz, ya’ni teskari A–1 matritsa mavjud deymiz. Ta’rifga asosan 

AA–1=A–1A=E va, teorema sharti bo‘yicha, |A|=0 tengliklar o‘rinlidir. Bu holda, determinantning 

oldin ko‘rib o‘tilgan 13-xossasiga asosan, 

|E|=| A–1A|=|A A–1|=|A||A–1|=0·|A–1|=0 

natijani olamiz. Ammo E birlik matritsaning determinanti |E|=1 bo‘ladi. Hosil bo‘lgan bu 

ziddiyat bizning farazimiz noto‘g‘ri ekanligini ko‘rsatadi va maxsus matritsa uchun uning 

teskarisi mavjud emasligini ifodalaydi. 

       Berilgan n- tartibli  























nnnn

n

n

aaa

aaa

aaa

A









21

22221

11211

 

kvadrat matritsa determinantinig Aij algebraik to‘ldiruvchilaridan tuzilgan ushbu  
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n

T

nnnn

n

n

AAA

AAA

AAA

AAA

AAA

AAA

A

















21

22212

12111

21

22221

11211

 

matritsani kiritamiz. 

       3-TA’RIF:   A  berilgan A matritsaga birkitilgan matritsa deb ataladi. 

Masalan, 























104

350

132

A          (1) 

matritsa determinantining algebraik to‘ldiruvchilari 

           A11=5,    A12= –12,    A13= –20,     A21=3,    A22= –2,    A23= –12,  A31=4,    A32=6,    A33=10  

bo‘lgani uchun unga birkitilgan matritsa quyidagicha bo‘ladi: 
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101220

6212

435

332313

322212

312111

AAA

AAA

AAA

A .        (2) 

      2-TEOREMA:   Agar A maxsusmas matritsa bo‘lsa unga teskari A–1 matritsa mavjud va u 























nnnn

n

n

AAA

AAA

AAA

AA

A
A









21

22212

12111

1 1
              (3) 

formula bilan topiladi. 

     Isbot:   Dastlab  
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ko‘paytmani topamiz. Determinantlarning 10 va 12-xossalariga asosan 
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tengliklar o‘rinli bo‘ladi. Bundan, matritsalar ko‘paytmasining ta’rifiga asosan, 
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tenglikni hosil etamiz. Unda, matritsalarni songa ko‘paytirish amalining ta’rifi va xossalariga  

asosan,  
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natijaga kelamiz. Shu tarzda 

EAA
A


1

 

tenglik ham o‘rinli bo‘lishini ko‘rsatish mumkin. Bu yerdan, teskari matritsa ta’rifiga asosan, (3) 

tenglik o‘rinli ekanligiga ishonch hosil qilamiz. 

      Misol sifatida yuqorida ko‘rilgan (1) matritsa uchun |A|=26≠0 ekanligidan va unga birkitilgan 

(2) matritsadan foydalanib, A–1 teskari matritsani topamiz:  














































13

5

13

6

13

10
13

3

13

1

13

6
13

2

26

3

26

5

101220

6212

435

26

111 A
A

A . 

         3-TEOREMA:   Maxsusmas A matritsa uchun A–1 teskari matritsa yagona ravishda 

aniqlanadi. 

  Isbot: Teskarisini faraz qilamiz. C va B matritsalar A matritsaga teskari va   C ≠ B bo‘lsin. 

Unda, teskari matritsa ta’rifiga asosan,   

AC=CA=E ,       AB=BA=E 
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tengliklar o‘rinli bo‘ladi. Bu tengliklar va birlik matritsa xossasidan foydalanib, quyidagi 

natijalarni olamiz: 

C=CE=CAB,      B=BE=EB=CAB. 

       Bu ikkala tenglikning o‘ng tomonlarini taqqoslab, C=B natijaga kelamiz. Hosil bo‘lgan bu 

ziddiyat farazimiz noto‘g‘ri ekanligini ko‘rsatadi va teskari matritsa yagona bo‘ladi. 

          Shunday qilib, A maxsusmas matritsa uchun A–1 teskari matritsa mavjud va u yagonadir. 

Teskari matritsa tushunchasidan foydalanib bir xil tartibli A va B kvadrat matritsalarning 

bo‘linmasini  A–1B (|A|≠0) ko‘rinishda kiritish mumkin. Shuningdek A–1 teskari matritsani m 

marta o‘zaro ko‘paytirib, hosil bo‘lgan matritsani A maxsusmas matritsaning  –m- darajasi deb 

olishimiz va  A–m (m-ixtiyoriy natural son) kabi belgilashimiz mumkin. Bundan Ak daraja (A-

maxsusmas matritsa) ixtiyoriy k butun son uchun (§1 ga qarang) aniqlangan bo‘ladi. 

       Teskari matritsalar  quyidagi xossalarga ega: 

       1-xossa. E–1= E. 

       Isbot:    Bu xossa (3) teskari matritsani topish formulasidan bevosita kelib chiqadi. 

       2-xossa. (A–1)–1= A. 

       Isbot:    Bu xossa bevosita teskari matritsaning ta’rifidan, ya’ni  AA–1= A–1A=E tenglikdan 

kelib chiqadi.    

     3-xossa. (AB)–1= B–1 A–1 . 

       Isbot:  Teskari matritsa ta’rifi va matritsalar ko‘paytmasining assosiativlik xossasiga asosan 

quyidagi tengliklarni olamiz: 

(AB)( B–1 A–1)= A(BB–1) A–1= AEA–1= A A–1=E , 

(B–1 A–1)( AB)= B–1( A–1 A)B= B–1EB= B–1B=E. 

  Bu tengliklardan  AB va B–1 A–1 o‘zaro teskari matritsalar ekanligi ko‘rinadi. 

       4-xossa.  (A–1)T= (AT)–1  . 

       Isbot:  Matritsalarni transponirlash amalining (AB)T=BTAT va ET=E  xossalaridan foydalanib 

ushbu tengliklarga ega  bo‘lamiz: 

AT (A –1)T=( A –1A)T=ET=E,    (A –1)T AT =(A A –1)T=ET=E. 

   Bu tengliklardan, teskari matritsa ta’rifiga asosan, (A–1)T= (AT)–1 ekanligi kelib chiqadi. 

     5-xossa.  | A–1|=1/| A|=| A|–1   . 

       Isbot:  Matritsalar ko‘paytmasining determinanti uchun |AB|= |A||B| formula va |E|=1 tenglik 

hamda teskari son ta’rifidan foydalanib, ushbu natijaga kelamiz:  
1111 1

1
  A

A
AEAAAA . 

3.1. Matritsaning rangi.  Endi kelgusida kerak bo‘ladigan matritsa rangi tushunchasini 

kiritamiz. Dastlab oldin kvadrat matritsalar uchun aniqlangan minor tushunchasini ixtiyoriy 

to‘rtburchakli matritsa uchun umumlashtiramiz.  

     4-TA’RIF:  Har qanday Am×n matritsaning ixtiyoriy ravishda tanlangan k ta (k≤min(m,n)) satr 

va ustunlarining kesishmasida joylashgan elementlaridan  tuzilgan k-tartibli determinant bu 

matritsaning k-tartibli minori deyiladi.  

   Masalan, 























523

110

413

132

34A  

 matritsaning har bir elementi uning I tartibli , 

52

41
,

23

10
,

52

11
,

11

13
,

10

32
,

13

32 
 

kabi determinantlar II tartibli, 

523

110

132

,

523

110

413

,

523

413

132

,

110

413

132 
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determinantlar esa berilgan  matritsaning III tartibli minorlariga misol bo‘ladi. 

      5-TA’RIF:  Berilgan A matritsaning rangi deb uning noldan farqli minorining eng katta 

tartibiga aytiladi. 

    Matritsaning rangi r(A) kabi belgilanadi va uni quyidagicha topish mumkin. Agar matritsaning 

barcha elementlari nolga teng, ya’ni u nol matritsa bo‘lsa, uning rangi r(A)=0 bo‘ladi. 

Matritsaning noldan farqli elementi mavjud bo‘lsa, uning rangi r(A)≥1 bo‘ladi. Bu noldan farqli 

elementni o‘z ichiga olgan barcha II tartibli minorlarni hisoblaymiz. Agar barcha II tartibli 

minorlar nolga teng bo‘lsa, unda r(A)=1 bo‘ladi. Aks holda r(A) ≥2 bo‘ladi va noldan farqli biror 

II tartibli minorni o‘z ichiga olgan barcha III tartibli minorlarni qaraymiz. Ularning hammasi 

nolga teng bo‘lsa r(A)=2, aks holda   r(A) ≥2 bo‘ladi. Bu jarayonni shunday tarzda davom 

ettiramiz. Natijada, biror qadamda noldan farqli k-tartibli minorni o‘z ichiga oluvchi barcha 

(k+1)-tartibli minorlar nolga teng bo‘lgan holga kelamiz va bundan matritsaning rangi r(A)=k 

ekanligini topamiz. 

  Masalan,  























523

110

413

132

34A  

matritsaning rangini aniqlaymiz. Bu matritsaning noldan farqli elementi mavjud va shu sababli  

r(A) ≥1. Endi noldan farqli ixtiyoriy bir, masalan a11= –2 elementni, o‘z ichiga olgan va noldan 

farqli bo‘lgan II tartibli minor mavjud yoki yo‘qligini aniqlaymiz: 

01192
13

32



. 

Demak, r(A) ≥2 bo‘ladi. Bu noldan farqli II tartibli minorni o‘z ichiga olgan ikkita III tartibli 

minorlarni qaraymiz: 

.0

523

413

132

,0

110

413

132









 

Bu yerdan ko‘rilayotgan matritsaning rangi r(A)=2 ekanligi kelib chiqadi. 

     Shuni ta’kidlab o‘tish lozimki, n-tartibli maxsusmas A matritsaning rangi r(A)=n  bo‘ladi. 

     6-TA’RIF:  Agar A matritsaning rangi r(A)=k bo‘lsa, uning noldan farqli ixtiyoriy bir k-

tartibli minori bazis minor deb ataladi. 

       Masalan, yuqoridagi rangi r(A)=2 bo‘lgan A4×3 matritsa uchun bazis minor sifatida ushbu II 

tartibli minorni olish mumkin: 

13

32
2


M . 

 

XULOSA 

   Matritsalar algebrasida teskari matritsa tushunchasi teskari songa o‘xshash ko‘rinishda 

aniqlanadi. Bunda faqat determinanti noldan farqli bo‘lgan matritsalar uchun teskari matritsa 

mavjud bo‘ladi va yagona ravishda aniqlanadi. Teskari matritsani topish algoritmida algebraik 

to‘ldiruvchilarni hisoblash va transponirlash amalidan foydalaniladi. Matritsalarning tatbiqlarida 

uning rangi va bazis minorlari tushunchalari  muhim ahamiyatga egadir. 

 

Tayanch iboralar 

 

Teskari matritsa  * Maxsus matritsa  * Maxsusmas matritsa * Birkitilgan matritsa  

* Matritsaning k-tartibli minori  * Matritsa rangi  * Bazis minor. 

 

Takrorlash uchun  savollar 
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1. Teskari matritsa qanday ta’riflanadi? 

2. Qachon matritsa maxsus deb ataladi? 

3. Qanday matritsa maxsusmas deyiladi? 

4. Qaysi shartda teskari matritsa mavjud bo‘ladi? 

5. Teskari matritsa yagonami ? 

6. Birkitilgan matritsa deb nimaga aytiladi?  

7. Teskari matritsa qanday topiladi? 

8. Teskari matritsa qanday xossalarga ega? 

9. Matritsaning k-tartibli minori qanday ta’riflanadi? 

10. Matritsaning rangi deb nimaga aytiladi? 

11.  Matritsaning rangi qanday topiladi? 

12.  Bazis minor nima? 

 

4-5  § . CHIZIQLI TENGLAMALAR SISTEMASI VA UNI ECHISH USULLARI. 

KRAMER , GAUSS,METODLARI.CHIZIQLI TENGLAMALAR SISTEMASI VA 

UNI ECHISHNING MATRITSA USULI HAMDA  CHIZIQLI TENGLAMALAR 

SISTEMASINI  YECHISHDA DASTURLAR MAJMUASIDAN FOYDALANISH 

 

 Chiziqli tenglamalar sistemasi va ularning yechimi. 

 Matritsalar usuli. 

 Kramer (determinantlar) usuli. 

 Gauss (noma’lumlarni yo‘qotish) usuli. 

 n noma’lumli m ta chiziqli tenglamalar sistemasi. 

 Bir jinsli chiziqli tenglamalar sistemasi. 

 Chiziqli tenglamalar sistemasining iqtisodiy tatbiqlari. 

 Leont’evning tarmoqlararo balans modeli. 

 

       4.1. Chiziqli tenglamalar sistemasi va ularning yechimi.   Ko‘pgina amaliy,  jumladan 

iqtisodiy, masalalar chiziqli tenglamalar sistemasi tushunchasiga olib kеladi. 

     1-TA’RIF: n noma’lumli m ta chiziqli tenglamalar sistemasi dеb quyidagi ko‘rinishdagi 

sistemaga aytiladi: 
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332211

332211

22323222121

11313212111

     (1) 

Bu yerda аij vа bi (i=1,2, …, m;  j=1,2, …, n) –berilgan va ixtiyoriy o‘zgarmas sonlar bo‘lib, 

аij sonlari (1) sistemaning koeffitsiyеntlari, bi esa ozod hadlari deyiladi. Bu sistemada xj  ( 

j=1, 2, … , n) noma’lumlar bo‘lib, ularning qiymatlarini topish talab etiladi. 

Yig‘indi belgisi yordamida (1) sistemani qisqacha quyidagicha yozish mumkin: 

.,,2,1,

1

mibxa

n

j

ijij 


                      (2) 

        Endi (1) yoki (2) chiziqli tenglamalar sistemasining aij koeffitsiyеntlaridan tuzilgan 

to‘rtburchakli A matritsani ,  xj noma’lumlar vа bi ozod hadlardan hosil qilingan X va В ustun 

matritsalarni kiritamiz: 
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22
(3) 

 Unda, matritsalarni ko‘paytirish amalidan foydalanib, (1) sistemani ixcham va qulay bo‘lgan 

quyidagi matritsaviy ko‘rinishda yozish mumkin: 

                                АХ=В .                                                         (4) 

       2-TA’RIF: (1) yoki (2) chiziqli tenglamalar sistemaning yechimi dеb shunday x1=α1, 

x2=α2, …, xn=αn  sonlarga aytiladiki, ular tenglamalar sistemasiga qo‘yilganda har bir 

tenglama qanoatlantiriladi, ya’ni to‘gri tenglikka aylanadi. 

         Sistemaning yechimlari  

 TnkX  21  

ustun matritsa ko‘rinishda yozilsa, u (4) matritsaviy tenglamani to‘gri tenglikka  aylantiradi. 

Bunda  n-ta sondan tuzilgan X ustun matritsa sistemaning bitta yechimi bo‘lib hisoblanadi.  

       Masalan, 

                                     








32452

623

321

321

xxx

xxx
                      (5) 

n=3  noma’lumli m=2 ta tenglamalar sistemasi uchun x1=1, x2= –2 vа x3=5 yoki 

 TX 521   

ustun matritsani tashkil etgan sonlar yechim  bo‘ladi. Haqiqatan ham bu sonlarni berilgan (5) 

sistema tenglamalariga qo‘ysak, 









3254)2(512452

65)2(21323

321

321

xxx

xxx
 

to‘gri tengliklarga ega bo‘lamiz. 

    Sistemaning yechimini mavjudligini tekshirish va, yechim mavjud bo‘lgan taqdirda, uni 

topish sistemani yechish deb ataladi.Chiziqli tenglamalar sistemasini yechishda uch hol 

bo‘lishi mumkin. 

     1-hol.  Sistema  yechimga ega va bu yechim yagona. Masalan,  









1932

1443

21

21

xx

xx
 

sistema uchun  x1=2 va x2= –5 yagona yechim bo‘ladi. 

    2-hol. Sistema  yechimga ega va bu yechim bittadan ortiq. Masalan, yuqoridagi (5) sistema 

uchun ko‘rsatilgan yechimdan tashqari x1= –5, x2=26 vа x3=43 ham yechim bo‘lishini 

bevosita tekshirish mumkin. 

    3-hol. Sistema yechimga ega emas. Masalan, 









0

1

21

21

xx

xx
 

sistema yechimga ega emas, chunki yig‘indisi bir paytning o‘zida ham 1, ham 0 bo‘ladigan 

sonlar mavjud emas. 
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          3-TA’RIF: Agar chiziqli tenglamalar sistemasi hech bo‘lmaganda bitta yechimga ega 

bo‘lsa, u holda bu sistema birgalikda deyiladi; agar yechimga ega bo‘lmasa sistema 

birgalikda emas deyiladi. Birgalikdagi tenglamalar sistemasi yagona yechimga ega bo‘lsa, u 

aniq deyiladi; bittadan ortiq yechimga ega bo‘lsa, u aniqmas  tenglamalar sistemasi deyiladi. 

           Berilgan (1) tenglamalar sistemasini birgalikda yoki birgalikda emasligini  aniqlash 

uchun uning koeffitsiyеntlaridan tuzilgan (3)  m×n tartibli A matritsaga B ozod hadlar 

ustunini birlashtirishdan hosil bo‘lgan  m×(n+1) tartibli 
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22
                            (6) 

matritsani qaraymiz . 

          4-TA’RIF:  Ab matritsa A matritsaning kengaytirilgani deb ataladi. 

        KRONЕKЕR-KAPЕLLI TЕORЕMASI:  (1) chiziqli tenglamalar sistemasi birgalikda 

bo‘lishi uchun uning matritsasi A va  kengaytirilgan matritsa Аb ranglari o‘zaro tеng, ya’ni  

r(A)=r(Ab)=r shart bajarilishi zarur va yetarlidir. 

          Bu tеorеmani isbotsiz qabul etamiz. 

      Birgalikda bo‘lgan chiziqli tenglamalar sistemasi uchun quyidagi tasdiqlar  o‘rinli 

bo‘lishini ko‘rsatish mumkin: 

1. Agar birgalikdagi (1) sistema matritsasining rangi r(А) va unga kiruvchi 

noma’lumlar soni n o‘zaro teng, ya’ni r(А)=n bo‘lsa, unda bu sistema yagona yechimga ega, 

ya’ni aniq bo‘ladi. 

2. Agar birgalikdagi (1) sistema matritsasining rangi r(А)<n bo‘lsa, bu sistema cheksiz 

ko‘p yechimga ega , ya’ni aniqmas bo‘ladi. 

       Kroniker-Kapelli teoremasi va yuqorida keltirilgan tasdiqlar (1) sistema yechimini mavjud 

yoki mavjud emasligi, ularning soni haqida xulosa chiqarishga imkon beradi, ammo sistemaning 

yechimini topish yo‘lini ko‘rsatmaydi. Shu sababli endi chiziqli tenglamalar sistemasini yechish 

masalasiga o‘tamiz.  

         Dastlab (1) sistemada m=n , ya’ni noma’lumlar va tenglamalar soni o‘zaro teng hamda 

r(А)=n bo‘lgan holni ko‘ramiz. Bu shartlarda ko‘rilayotgan sistema  yagona yechimga ega bo‘lib, 

uni yechishning turli usullari mavjud. 

          4.2. Matritsalar usuli. Bu usulda sistemaning matritsaviy ko‘rinishda yozilgan (4) 

ifodasidan foydalaniladi. Bunda r(А)=n shartdan sistemaning n – tartibli A kvadrat matritsasi 

maxsusmas ekanligi kelib chiqadi, chunki matritsa rangi ta’rifiga asosan ∆=|A|≠0 bo‘ladi. Bu 

holda A matritsaga teskari matritsa A–1 mavjud va (4) matritsaviy tenglamaning ikkala tomonini  

unga chap tomondan ko‘paytirish  mumkin. Natijada, teskari matritsa ta’rifi va birlik matritsa 

xossasidan foydalanib, ushbu formulani hosil etamiz: 

.1111 BAXBAEXBAAXABAX          (7) 

        (4) matritsaviy ko‘rinishdagi n noma’lumli chiziqli n ta tenglamalar sistemasi yechimini 

ifodalovchi (7) formula bir noma’lumli ax=b (a≠0) chiziqli tenglamaning yechimini determinant 

x=b/a=a–1b formulaga o‘xshash ekanligini ta’kidlab o‘tamiz. 

        Misol: Ushbu tenglamalar sistemasini matritsa usulida yeching: 
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      Yechish:  Dastlab  sistemaning A matritsasini yozib, uning determinantini hisoblaymiz: 

.043

324

243

432

,

324

243

432


























 AA  

Demak A matritsa maxsusmas, unga teskari matritsa mavjud va uni §3 dagi (3) formulaga asosan 

topamiz: 

.
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  Endi (7) formula bo‘yicha noma’lumlardan tuzilgan X  ustun matritsani aniqlaymiz: 
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x
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       Demak,  sistemaning yagona yechimi  х1 = 1,  х2 = –2 ,  х3 =3  bo‘ladi.  

    Shunday qilib matritsalar usuli har qanday n noma’lumli n ta tenglamali aniq  sistema 

yechimini oddiy va ixcham ko‘rinishdagi (7) formula bilan ifodalash imkonini beradi. Bu 

formula nazariy tadqiqotlar uchun qulaydir, ammo n oshib borishi bilan uning amaliy tatbig‘i 

murakkablashib boradi. Bunga sabab shuki, bu holda A–1 teskari matritsani topish uchun 

yuqori tartibli determinantlarni hisoblashga to‘g‘ri keladi.  

       4.3.  Kramer (determinantlar) usuli. Matritsaviy ko‘rinishda (7) formula bilan 

ifodalanuvchi (1) sistema (m=n) yechimini teskari matritsa formulasidan foydalanib 

quyidagicha yozamiz: 
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      Bu yerdan sistemaning xk (k=1, 2, …, n) yechimi uchun ushbu formulalar kelib chiqadi:         

.,,2,1,
1

)(
1

2211 nkAbAbAbx k
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  (8) 

    Bunda determinantning 11-xossasidan foydalanib, k=1, 2, …, n,  uchun ushbu 

k
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21221221
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2211  

tengliklar o‘rinli bo‘lishidan foydalandik. (8) formulalarda (1) sistemaning aij 

koeffitsiyentlaridan tuzilgan 
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determinant sistemaning asosiy determinanti, uning k-ustunini ozod hadlar ustuni B bilan 

almashtirishdan hosil bo‘lgan ∆k  ( k=1, 2, …, n) determinantlar esa yordamchi 

determinantlar deyiladi. 

      5-TA’RIF:  (1) chiziqli tenglamalar sistemasining yechimini asosiy va yordamchi 

determinantlar orqali ifodalovchi (8) tengliklar Kramer formulalari deb ataladi. 

        Kramer usulining afzalligi shundan iboratki, u orqali sistemaning ma’lum 

bir noma’lumlarini ham (masalan, faqat x1 va x2 noma’lumlarni) topish mumkin. Ammo bu 

usul ham n katta bo‘lganda yuqori tartibli determinantlarni hisoblashni taqozo etadi va shu 

sababli uni amalda qo‘llash katta qiyinchiliklar bilan bog‘liq.           

       Kramer formulalarini n=2 hol uchun yozamiz. Bunda (1) chiziqli tenglamalar sistemasi 
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va Kramer formulalari 
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ko‘rinishda bo‘ladi.  

    Shunga o‘xshash n=3 bo‘lganda sistema 















3333232131

2323222121

1313212111

bxaxaxa

bxaxaxa

bxaxaxa

  , 
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va Kramer formulalari 
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ko‘rinishda bo‘ladi. 

       Misol: Ushbu uch noma’lumli chiziqli tenglamalar sistemasini Kramеr usulida yeching: 
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   Yechish:   Asosiy va yordamchi determinantlarni hosil etamiz va hisoblaymiz:  
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Kramеr formulalariga asosan sistema yechimini topamiz: 
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 xxx  

Shuni yana bir marta ta’kidlab o‘tamizki, (1) sistema n=m holda yagona yechimga ega, ya’ni 

birgalikda va aniq bo‘lishi uchun uning asosiy determinanti ∆≠0 bo‘lishi kerak va bunda 

yechim matritsalar usulida (7), Kramer usulida esa (8) formulalar bilan topiladi. 

 Ko‘rsatish mumkinki, agar n=m holda (1) sistemaning asosiy determinanti ∆=0 bo‘lsa, unda 

quyidagi ikki hol bo‘ladi: 

   1)  Barcha yordamchi determinantlar ∆k=0 (k=1, 2, …, n) bo‘lsa, unda (1) sistema chеksiz 

ko‘p yechimga ega, ya'ni birgalikda va aniqmas bo‘ladi.  

   2) Agar yordamchi   ∆k (k=1, 2, …, n) determinantlardan kamida bittasi noldan farqli  bo‘lsa 

, unda (1) sistema yechimga ega emas, ya’ni birgalikda bo‘lmaydi. 

 Masalan, 
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sistemalarning birinchisi uchun ∆=∆1=∆2=0 va u x1=c, x2=(3c−4)/5 ko‘rinishdagi cheksiz ko‘p 

yechimga ega. Ikkinchi sistema uchun esa ∆=0, ammo ∆1=20≠0 bo‘lgani uchun u yechimga 

ega emas. Haqiqatan ham sistemaning II tenglamasidan 3x1−5x2=6 ekanligi kelib chiqadi va u 

sistemaning I tenglamasiga ziddir. 

 4.4. Gauss (noma’lumlarni yo‘qotish) usuli.  Chiziqli tenglamalar sistemasini matritsalar 

yoki Kramer usulida yechishda bevosita berilgan (1) sistemaning o‘zi bilan ish ko‘riladi. Endi 

qaralayotgan Gauss usulida esa berilgan (1) sistema boshqa bir sistemaga keltiriladi shu 

sababli bizga quyidagi tushuncha kerak bo‘ladi. 

         6-TA’RIF:  Agar ikkita chiziqli tenglamalar sistemalarining yechimlar to‘plami o‘zaro 

teng bo‘lsa, ular ekvivalent (teng kuchli) sistemalar deyiladi. 

      Masalan, 

















3

12
,

82

2334

21

21

21

21

xx

xx

xx

xx
 

sistemalar ekvivalent , chunki ular bir xil x1= –2, x2= 5 yechimga ega. 

     1-TEOREMA: Agar (1) sistemaning ikkita tenglamalari o‘rni o‘zaro almashtirilsa yoki 

ulardan biri ixtiyoriy λ songa ko‘paytirilib boshqa bir tenglamasiga qo‘shilsa, natijada 

berilgan sistemaga ekvivalent sistema hosil bo‘ladi.  

     Masalan,  
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sistemaning ikkinchi va uchinchi tenglamalarini o‘rnini almashtirish va hosil bo‘lgan 

sistemaning birinchi tenglamasini λ= –2 songa ko‘paytirib, uchinchi tenglamasiga qo‘shish 

natijasida hosil bo‘lgan quyidagi sistema berilgan sistemaga ekvivalent bo‘ladi: 
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  Haqiqatan ham bu sistemalarni Kramer yoki matritsalar usulida yechib, ularning ikkalasini 

ham bir xil 
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,
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11
321  xxx  

yechimga ega ekanligiga ishonch hosil qilish mumkin. 

     Endi birgalikda va aniq bo‘lgan quyidagi n noma’lumli n ta chiziqli tenlamalar sistemasini 

Gauss usulida yechishga  o‘tamiz: 

                             
























nnnnnnn

knknkkk

nn

nn

bxaxaxaxa

bxaxaxaxa

bxaxaxaxa

bxaxaxaxa













332211

332211

22323222121

11313212111

                  (9) 

 

1- qadam. (9) sistemada a11≠0 deb olish mumkin, chunki bu shart bajarilmagan bo‘lsa , 

(9) sistemadagi tenglamalar o‘rnini almashtirish orqali  unga erishish mumkin.  Sistemaning 1-

tenglamasini ikkala tomonini –ak1/ a11 songa ko‘paytirib, uning k-tenglamasiga (k=2, 3, …, n) 

qo‘shamiz. Natijada hosil bo‘ladigan ekvivalent sistemaning k-tenglamasida  noma’lum x1 

qatnashmaydi va u quyidagi ko‘rinishda bo‘ladi:  
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          (9(1)) 

 

2- qadam. Hosil bo‘lgan (9(1)) sistemada yuqoridagi singari yana 0
)1(

22 a deb olish 

mumkin. Bu sistemaning 2-tenglamasini ikkala tomonini )1(
22

)1(
2 aak /  songa ko‘paytirib, uning k-

tenglamasiga (k=3,4, …, n) qo‘shamiz. Natijada hosil bo‘ladigan ekvivalent sistemaning k-

tenglamasida  noma’lum x2 qatnashmaydi va u quyidagi ko‘rinishda bo‘ladi:  
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          (9(2)) 

     

   n-qadam.   Yuqoridagi jarayonni ketma-ket n–1 marta takrorlab, quyidagi ko‘rinishdagi 

ekvivalent sistemaga kelamiz:  
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    (9(n–1))  

   Bu Gauss usulining to‘g‘ri yo‘li , uning natijasida hosil bo‘lgan  (9(n–1)) sistema 

uchburchakli deyiladi.  

    Endi (9(n–1)) sistemaning oxirgi tenglamasidan xn noma’lumning qiymati topamiz. So‘ngra  

xn qiymati (9(n–1)) yoki (9(n–2)) sistemaning oxirgidan oldingi tenglamasiga qo‘yib, undan xn–1 

noma’lumning qiymati aniqlaymiz. Shunday tarzda davom etib, birin-ketin xn, xn–1, xn–2, …, 

x2, x1 noma’lumlar qiymatlarini topamiz. Bu jarayon  Gauss usulining teskari yo‘li  deyiladi. 

Gauss usulining matritsalar va Kramer usullaridan afzalliklari quyidagilardan iborat: 

 Bu usul yuqori tartibli determinantlarni hisoblashni talab etmaydi va faqat arifmetik 

amallar orqali bajariladi; 

 Bu usulni deyarli yuqorida ko‘rsatilgan ko‘rinishda amalga oshirib, ixtiyoriy 

chiziqli tenglamalar sistemasini, jumladan noaniq sistemalarni ham yechish mumkin; 

 Bu usul sodda hisoblash algoritmiga ega bo‘lib,  uni kompyuterda amalga oshirish 

oson. 

      Misol:  Ushbu sistemani Gauss usulida yeching: 
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  Yechish: Bu sistemadan noma’lumlarni birin-ketin yo‘qotamiz. 

    1-qadam. Sistemaning ikkinchi va uchinchi tenglamalardan х1  noma’lumni  

yo‘qotamiz. Kasr sonlarga kelmaslik va bu orqali hisoblashlarni soddalashtirish maqsadida 

buni quyidagicha amalga oshiramiz. Dastlab 1-tenglamani ikkala tomonini –3 soniga, 2-

tenglamani esa 2 soniga ko‘paytirib, ularni o‘zaro qo‘shamiz.  So‘ngra 1-tenglamani ikkala 

tomonini –2 soniga ko‘paytirib, hosil bo‘lgan tenglamani 3-tenglamaga qo‘shamiz. Natijada 

quyidagi ekvivalent sistemaga kelamiz: 
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     . 

2-qadam. Oldingi qadamda hosil qilingan  sistemaning 2-tenglamasini –8 soniga, 3-

tenglamasini 17 soniga ko‘paytirib o‘zaro qo‘shamiz: 
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   Dastlab bu uchburchakli sistemaning 3- tenglamasidan х3=3 ekanligini topamiz.  

So‘ngra bu natijani sistemaning 2- tenglamasiga qo‘yib, undan х2 = –2 ekanligini aniqlaymiz. 

Yakuniy qadamda х2 = –2 va х3 = 3 natijalarni sistemaning 1- tenglamasiga qo‘yib, undan х1 

=1 ekanligini topamiz. Demak berilgan sistemaning yagona yechimi х1 =1, х2 = –2 va х3 =3 

ekan. 

       4.5. n noma’lumli m ta chiziqli tenglamalar sistemasi.  Endi (1) sistemani  m≠n holda 

yechish masalasi ustida to‘xtalib o‘tamiz. Bunda doimo m≤n, ya’ni tenglamalar soni 

noma’lumlar sonidan katta emas deb hisoblashimiz mumkin. Agar m>n bo‘lsa, unda 

noma’lumlarni yo‘qotish usulidan quyidagicha foydalanib, m≤n holga kelamiz. 1-qadamda 

sistemaning ikkinchi va undan keyingi barcha tenglamalaridan x1 noma’lumni yo‘qotib, 

ularda faqat  x2, x3, …, xn noma’lumlar qatnashishiga erishamiz. 2-qadamda sistemaning 

uchinchi va undan keyingi barcha tenglamalaridan x2 noma’lumni yo‘qotib, ularda faqat  x3, 

x4, …, xn noma’lumlar qatnashishiga erishamiz. Bu jarayonni davom ettirib, (n–1)-qadamda n-

tenglama va undan keyingi tenglamalarda faqat bitta xn noma’lum qolishiga erishamiz. 

Navbatdagi qadamda n- tenglamadan foydalanib, (n+1)-tenglama va undan keyingi barcha 

tenglamalardan oxirgi xn noma’lumni yo‘qotamiz. Natijada bu tenglamalar o‘rnida 0=bk  ( 

k=n+1, n+2, …, m) ko‘rinishidagi ifodalar paydo bo‘ladi. Agar (1) sistema birgalikda, ya’ni 

yechimga ega bo‘lsa, unda  hamma bk sonlar nollardan iborat bo‘ladi va aksincha. Agar bk 

sonlardan kamida bittasi noldan farqli bo‘lsa, unda (1) sistema birgalikda emas, ya’ni 

yechimga ega bo‘lmaydi. Ikkala holda ham sistemada qolgan tenglamalar soni n ga teng yoki 

undan kichik bo‘ladi, chunki qolgan tenglamalar orasida ham 0=bk  ko‘rinishdagi ifodalar 

bo‘lishi mumkin. 

     Misol sifatida m=4, n=3 bo‘lgan ushbu sistemani qaraymiz: 
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Bu sistemaning 1-tenglamasidan foydalanib keyingi tenglamalaridan x1 noma’lumni 

yo‘qotamiz: 
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Hosil bo‘lgan sistemaning 2-tenglamasidan foydalanib keyingi tenglamalaridan x2 

noma’lumni yo‘qotamiz: 
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  Demak berilgan sistema m=2, n=3 (m<n) bo‘lgan ushbu sistemaga ekvivalent ekan: 
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       Shunday qilib (1) sistemada m≤n bo‘lsin. Bu sistema yechimga ega, ya’ni (3) va (6) 

matritsalarning ranglari teng va r(A)=r(Ab)=r bo‘lsin. Bunda r≤m bo‘ladi. Agar r=m=n bo‘lsa, 

unda sistemaning asosiy determinanti ∆=|A|≠0 bo‘ladi, ya’ni oldin ko‘rib o‘tilgan holga 

kelamiz va sistema yechimini matritsalar, Kramer yoki Gauss usullaridan birining yordamida 

topamiz.            

       Endi (1) sistema matritsasining rangi r(А)=r<n  bo‘lgan holni ko‘ramiz (har doim r≤m 

bo‘lishini eslatib o‘tamiz ). Bunga oldin qaralmagan m=n, ammo ∆=|A|=0 bo‘lgan hol ham 

kiradi. Bu holda matritsaning biror r-tartibli M bazis minorini (§3, 6-ta’rif) qaraymiz. (1) 

sistemaning koeffitsiyentlari shu bazis minorga kirgan r ta tenglamalarini qoldirib, qolgan m–r 

ta tenglamasini o‘chirib tashlaymiz. Bunga sabab shuki, bu m–r ta tenglamani qoldirilgan r ta 

tenglamalardan hosil qilish mumkin, ya’ni ular noma’lumlar to‘g‘risida yangi ma’lumot 

bermaydi. Qoldirilgan r ta tenglamalarni (1) sistemaning dastlabki r ta tenglamasi deb qarash 

mumkin (aks holda sistemadagi tenglamalar o‘rnini almashtirish orqali bunga erishib bo‘ladi). 

Bu holda (1) sistemaga ekvivalent bo‘lgan ushbu sistemaga kelamiz: 

 
































rnrnrrrrrrrr

knknrkrrkrkk

nnrrrr

nnrrrr

bxaxaxaxaxa

bxaxaxaxaxa

bxaxaxaxaxa

bxaxaxaxaxa













112211

112211

221122222121

111111212111

     

   

     Bu sistemaning tenglamalaridagi koeffitsiyentlari bazis minorga kirgan  noma’lumli (ularni 

х1, х2, …, хr deb olishimiz mumkin) qo‘shiluvchilarni o‘z joyida qoldirib, boshqa хr+1, хr+2, …, 

хn noma’lumli qo‘shiluvchilarni tenglamalarni o‘ng tomoniga o‘tkazib, quyidagi sistemaga 

kelamiz: 
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     (10) 

 

  (10) sistemadagi х1, х2, …, хr  noma’lumlar asosiy o‘zgaruvchilar, qolgan n–r ta хr+1, хr+2, …, 

хn noma’lumlar esa erkli o‘zgaruvchilar dеb ataladi. Erkli o‘zgaruvchilarga ixtiyoriy bir 
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хr+1=C1, хr+2=C2, …, хn=Cn–r qiymatlarni beramiz. Unda (10) х1, х2, …, хr  asosiy 

o‘zgaruvchilarga nisbatan r noma’lumli r ta chiziqli tenglamalar sistemasini ifodalaydi. Bu 

sistemaning asosiy determinanti M bazis minordan iborat bo‘lib, noldan farqlidir. Unda (10) 

sistema yagona yechimga ega bo‘lib, uni matritsalar yoki Kramer yoki Gauss usulida topish 

mumkin. Demak asosiy х1, х2, …, хr o‘zgaruvchilarning qiymatlari хr+1=C1, хr+2=C2, …, 

хn=Cn–r erkli o‘zgaruvchilar qiymatlariga bog‘liq holda aniqlanadi, ya’ni 

),,,(,),,,,(),,,,( 2121222111 rnrrrnrn CCCxxCCCxxCCCxx      

ko‘rinishda bo‘ladi. Unda (1) yoki unga ekvivalent (10) sistema  cheksiz ko‘p yechimga ega 

bo‘lib, ular 

T
rnrnrrrn CCCCCxxCCCxxX )),,,(),,,(( 1212111     

ustun matritsani tashkil etadi va sistemaning umumiy yechimi deyiladi. Bunda C1=0, C2=0, 

…, Cn–r=0 holga mos keladigan X  bazis yechim deb ataladi. 

      Misol №1: Ushbu sistemani yeching: 
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     Yechish: Bu sistemada m=n=3 va uning asosiy determinanti 

0
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 . 

Bu sistema matritsasining rangi r(A)=2 bo‘lib, bazis minor sifatida, masalan, ushbu II tartibli 

minorni olish mumkin: 

011
31

23



M    . 

Bu minorga sistemaning dastlabki ikkita tenglamalarini koeffitsiyentlari kirgan va shu sababli 

ularni qoldirib, 3-tenglamani o‘chirib tashlaymiz hamda x3 erkli o‘zgaruvchini tenglamani 

o‘ng tomoniga o‘tkazamiz: 
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Oxirgi sistemada x3=C deb va Kramer usulidan foydalanib, berilgan sistemaning umumiy 

yechimini topamiz: 

CxCxCx  321 ),1113(
11

1
),335(

11

1
. 

Topilgan umumiy yechimda C=0 deb 

0,1,3 321  xxx  

bazis yechimga ega bo‘lamiz. 

      Misol №2: Ushbu sistemani tekshiring va uning umumiy hamda bazis  yechimni toping: 
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     Yechish: Bu sistemada m=3 va  n=4, ya’ni m<n. Bu sistemaning matritsasi va uning 

kengaytirilganini qaraymiz:  
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      Bu matritsalarning rangi r(А)= r(Аb)= r=2 ekanligini tekshirib ko‘rish mumkin. Demak bu 

sistema birgalikda va uning rangi noma’lumlar sonidan kichik, ya’ni r=24 bo‘lgani uchun bu 

sistema cheksiz ko‘p yechimga egadir. Bu sistemaning  x1 va x2  noma’lumlari oldidagi 

koeffitsiyеntlardan tuzilgan determinant noldan farqli va shu sababli uni bazis minor, x1 va x2  

noma’lumlarni esa asosiy o‘zgaruvchilar dеb olish mumkin. Bundan tashqari  sistema 

matritsasining rangi r=2 bo‘lgani uchun uning bir tenglamasini, masalan uchinchisini, o‘chirib 

tashlash mumkin. Asosiy o‘zgaruvchilarni hosil qilingan tenglamalar sistemasining chap 

tomonida qoldirib, qolgan х3 va х4 erkli o‘zgaruvchilarni tenglamalarning o‘ng tomoniga 

o‘tkazamiz: 
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Bu sistemada erkli o‘zgaruvchilarga ixtiyoriy х3=C1 vа х4=C2 qiymatlar beramiz va uning 

umumiy yechimini Kramer usulida topamiz: 

241321221 ,,)1775(
5

1
,)4(

5

1
CxCxCCxCx    . 

  Bu yerda C1=0, C2=0 deb ushbu bazis yechimni hosil etamiz: 

0,0,
5

17
,

5

4
4321  xxxx  . 

Misol №3: Ushbu sistemani tekshiring: 
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     Yechish: Bu sistemada m=3 va  n=4, ya’ni m<n. Bu sistemaning matritsasi va uning 

kengaytirilganini qaraymiz:  
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Bunda A matritsalarning rangi r(А)=2, kengaytirilgan matritsa rangi esa r(Аb)=3 bo‘ladi. 

Haqiqatan ham uning ushbu III tartibli minori  

014

321

511

632









M . 

Bundan r(A)≠r(Аb) ekanligini ko‘ramiz va shu sababli, Kroniker-Kapelli teoremasiga 

asosan, bu sistema birgalikda emas, ya’ni uning yechimi mavjud emas. 

          4.6. Bir jinsli chiziqli tenglamalar sistemasi. Endi (1) n noma’lumli m ta tenglamalar 

sistemasining maxsus bir holini alohida ko‘rib o‘tamiz. 

     7-TA’RIF:  Agar (1) chiziqli tenglamalar sistemaning o‘ng tomonidagi barcha ozod hadlar 

nolga tеng bo‘lsa, u holda bu sistema   bir jinsli chiziqli tenglamalar sistemasi deyiladi. 
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Demak, n noma’lumli m ta bir jinsli chiziqli tenglamalar sistemasi quyidagi 

ko‘rinishga ega bo‘ladi: 
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         (11) 

Chiziqli bir jinsli tenglamalar sistemasi hamma vaqt birgalikdadir, chunki u hech 

bo‘lmaganda bitta  х1=0, х2=0, …, хn=0 yechimga ega.  

8-TA’RIF:  (11) bir jinsli sistemaning yechimi faqat nollardan iborat bo‘lsa, u  trivial yechim 

,  aks holda, ya’ni sistemaning yechimi ichida kamida bitta noldan farqli son mavjud bo‘lsa, u 

notrivial yechim dеb ataladi. 

     Kroniker-Kapelli teoremasidan  quyidagi tasdiq bevosita kelib chiqadi. 

         2-TEOREMA: Agar (11) bir jinsli sistema determinantining rangi r(A)=n bo‘lsa, bu 

sistema faqat trivial yechimga ega bo‘ladi. Bu sistema notrivial yechimga ega bo‘lishi uchun 

r(A)=r<min(m,n) shart bajarilishi zarur va yetarlidir. 

    Masalan, 
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bir jinsli sistemalardan birinchisi faqat trivial yechimga ega (chunki r(A)=2=n), ikkinchisi 

uchun esa notrivial yechimlar ham mavjud (chunki r(A)=2<n=3). 

    2-teoremadan quyidagi natija kelib chiqadi: 

       NATIJA:  Bir jinsli (11) sistema m=n holda notrivial yechimga ega bo‘lishi uchun uning 

asosiy determinanti ∆=0 bo‘lishi zarur va yetarlidir.  

        Agar (11) bir jinsli sistemaning notrivial yechimi mavjud bo‘lsa, u yuqorida ko‘rsatilgan 

asosiy va erkli o‘zgaruvchilarni tanlab olish orqali topiladi.  

       Misol №4: Ushbu bir jinsli sistemani tekshiring va uning notrivial yechimi mavjud 

bo‘lsa, bu yechimni toping: 
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     Yechish: Bu sistema matritsasining rangi r(A)=2 <n=4. Demak uning notrivial yechimi 

mavjud. Asosiy o‘zgaruvchilar sifatida x1 va x2 , erkli o‘zgaruvchilar sifatida x3 va x4 

noma’lumlarni tanlashimiz hamda sistemaning uchinchi tenglamasini o‘chirib tashlashimiz 

mumkin (Misol №2 yechimiga qarang) va natijada berilgan sistemaga ekvivalent bo‘lgan 

ushbu sistemaga kelamiz: 
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Bu sistemada erkli o‘zgaruvchilarga ixtiyoriy х3=C1 vа х4=C2 qiymatlar berib, x1 va x2  asosiy 

o‘zgaruvchilarni Kramer usulida topamiz: 
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Demak, berilgan bir jinsli sistema cheksiz ko‘p notrivial yechimga ega va ular quyidagi 

ko‘rinishda bo‘ladi: 

241321221 ,,)75(
5

1
,

5

1
CxCxCCxCx     . 

Bu yerda C1=C2=0 desak, trivial yechimga, qolgan hollarda esa notrivial yechimlarga ega 

bo‘lamiz. Masalan, C1= 5, C2= –10  bo‘lganda sistemaning ushbu notrivial yechimi kelib 

chiqadi: 

10,5,19,1 4321  xxxx  . 

         Bir jinsli (11) sistemaning  х1=к1, х2=к2, …, хn=кn yechimini X=(к1,к2,к3,…,кn) satr 

matritsa ko‘rinishda belgilaymiz. Chiziqli bir jinsli tenglamalar sistemasining yechimlari 

quyidagi xossalarga ega bo‘lishini tekshirib ko‘rish mumkin: 

        1-xossa. Agar X=(к1,к2,к3,…,кn) bir jinsli (11) sistemasining yechimi bo‘lsa, u holda  

ixtiyoriy  soni uchun  

X=λ(к1,к2,к3,…,кn)= (λк1, λк2, λк3,…, λкn) 

 ham shu sistemaning yechimi bo‘ladi. 

         2-xossa. Agar X1=(к1,к2,к3,…,кn) vа X2=(l1,l2,l3,…,ln)  bir jinsli (11) sistemaning 

yechimlari bo‘lsa, u holda ixtiyoriy C1 va C2 sonlar uchun 

                    X= C1X1+ C2X2 = (C1к1+C2l1, C1к2+C2l2,…, C1кn+C2ln)  

ham (11) sistеmaning yechimi bo‘ladi. Bunda C1X1+ C2X2 algebraik yig‘indi X1 va X2 

yechimlarning chiziqli kombinatsiyasi deyiladi. 

9-TA’RIF:  (11) sistemaning qandaydir X1, X2, …, Xк yechimlari chiziqli bog‘liqmas 

deyiladi, agarda  

C1X1+C2 X2+ …+Cк Xк=О   

 tеnglik faqat va faqat C1=C2=…=Cк=0 bo‘lganda bajarilsa. Aks holda bu yechimlar chiziqli 

bog‘liq deyiladi. Bu yerda O=(0,0, …,0)=O1×n –nol satr matritsani ifodalaydi. 

Chiziqli bir jinsli tenglamalar sistemasi yechimlarining har qanday chiziqli kombinatsiyasi 

yana shu sistemaning yechimi bo‘lishi yuqoridagi xossalardan kelib chiqadi. Shuning uchun 

shunday chiziqli  bog‘liq bo‘lmagan yechimlarni topish kerakki, ular orqali sistemaning 

barcha qolgan yechimlari chiziqli ifodalansin.  

       10-TA’RIF: Agar (11) bir jinsli tenglamalar sistemaning har qanday X yechimini 

qandaydir  chiziqli bog‘liq bo‘lmagan X1, X2, …, Xк yechimlarning chiziqli kombinatsiyasi 

ko‘rinishida ifodalab bo‘lsa, unda X1, X2, …, Xк  fundamental yechimlar sistemasi deyiladi.         

         3-TЕORЕMA: Agar (11) chiziqli bir jinsli tenglamalar sistemasining  matritsaning rangi 

r(A)<n  bo‘lsa, bu sistemaning har qanday fundamental yechimlar sistemasi n–r ta X1, X2, …, 

Xn–r yechimdan iborat bo‘ladi va  umumiy yechim X ularning 

X= C1 X1+C2 X2+ …+Cn–r Xn–r  

chiziqli kombinatsiyasi ko‘rinishida bo‘ladi. Bu yerda C1, C2, …, Cn–r –ixtiyoriy o‘zgarmas 

sonlardan iboratdir. 

Endi n noma’lumli m та  chiziqli tenglamadan iborat  bir jinsli bo‘lmagan (1) va  unga mos 

keluvchi bir jinsli (11) sistemalarning yechimlari orasidagi bog‘lanishlarni ko‘rib chiqamiz. 

Buning uchun ularning AX=B va AX=О matritsaviy yozuvlaridan foydalanamiz. 
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4-TЕORЕMA:  Agar X1 va X2 bir jinsli bo‘lmagan sistemaning ixtiyoriy ikkita yechimi 

bo‘lsa,  unda X= X1 – X2 bir jinsli sistemaning yechimi bo‘ladi. 

       Isbot:   Matritsalarning xossalari va AX1=B, AX2=B tengliklarga asosan 

AX=A(X1 – X2)= AX1 –A X2=B–B=О. 

       5-TЕORЕMA:  Agar X1 va X0 mos ravishda bir jinsli bo‘lmagan (1) va bir jinsli (11) 

sistemalarning yechimlari bo‘lsa,  unda X= X1 ± X0 bir jinsli bo‘lmagan (1) sistemaning 

yechimi bo‘ladi. 

       Isbot:   Matritsalarning xossalari va AX1=B, AX0=О tengliklarga asosan 

AX=A(X1 ± X0)= AX1 ±A X0=B–О=B. 

Bu teoremalardan ko‘rinadiki, bir jinsli bo‘lmagan (1) sistemaning umumiy X yechimini 

topish uchun uning birorta xususiy X1 yechimi bilan tegishli bir jinsli sistemaning umumiy X0 

yechimini bilish kifoya. Bu holda X=X1+X0 tenglik o‘rinli bo‘ladi. Keyinchalik bu tasdiq 

boshqa tur tenglamalar uchun ham o‘rinli bo‘lishini ko‘ramiz. 

 

XULOSA 

     Chiziqli tenglamalar sistemasi matematikaning iqtisodiy masalalarni yechishda eng ko‘p  

qo‘llaniladigan tushunchalaridan biri bo‘lib hisoblanadi. Chiziqli tenglamalar sistemasining  

yechimi mavjud va yagona, mavjud va cheksiz ko‘p hamda mavjud bo‘lmasligi mumkin. 

Chiziqli tenglamalar sistemasini umumiy holda yechish usullari ishlab chiqilgan. Bunda oldin 

ko‘rib o‘tilgan matritsa va determinantlar tushunchalari muhim ahamiyatga ega bo‘ladi. Sistema 

yechimining mavjudligi yoki mavjud emasligi, yagona yoki cheksiz ko‘pligi matritsalarning 

rangi yordamida aniqlanadi. Shuningdek bu yerda bir jinsli tenglamalar sistemasi va uning 

notrivial yechimi mavjudligi masalalari ham qaralgan.  

      Chiziqli tenglamalar sistemasining iqtisodiy tatbig‘iga misol sifatida Leont’evning 

tarmoqlararo balans modelini ko‘rsatish mumkin. 

 

Tayanch iboralar 

 

* Chiziqli tenglamalar sistemasi  * Sistema koeffitsiyentlari  * Sistema ozod hadlari* Sistema 

yechimi * Birgalikda bo‘lgan sistema  * Birgalikda bo‘lmagan sistema* Aniq sistema  * 

Aniqmas sistema  * Kengaytirilgan matritsa *Kroniker-Kapelli teoremasi * Matritsalar usuli  * 

Kramer usuli  * Asosiy determinant  * Yordamchi determinantlar  *Kramer formulalari  * 

Ekvivalent sistemalar  * Gauss usuli* Gauss usulining to‘g‘ri yo‘li  * Gauss usulining teskari 

yo‘li  * Asosiy o‘zgaruvchilar  * Erkli o‘zgaruvchilar  * Umumiy yechim  * Bazis yechim 

* Bir jinsli sistema  * Trivial yechim  * Notrivial yechim  * Chiziqli bog‘liqmas yechimlar  * 

Chiziqli bog‘liq yechimlar  * Fundamental yechimlar  * Balans munosabatlari  * Tarmoqlararo 

balansning Leont’ev modeli  * Samarali matritsa 

 

Takrorlash uchun  savollar 

 

1. Chiziqli tenglamalar sistemasi qanday ko‘rinishda bo‘ladi? 

2. Sistemaning koeffitsiyеntlari, noma’lumlari va ozod hadlari dеb nimaga aytiladi? 

3. Sistemaning yechimlari qanday ta’riflanadi? 

4. Qachon sistema birgalikda yoki birgalikda emas deyiladi? 

5. Qachon sistema aniq va qachon aniqmas deyiladi? 

6. Kronikеr-Kapеlli tеorеmasi nimani ifodalaydi? 

7. Qaysi shartda chiziqli tenglamalar sistemasi yagona yechimga ega? 

8. Qaysi shartda chiziqli tenglamalar sistemasi cheksiz ko‘p yechimga ega? 

9. Chiziqli tenglamalar sistemasi matritsa ko‘rinishda qanday yoziladi? 
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10. Sistema matritsa usulida qanday yechiladi? 

11. Matritsalar usulining  qanday qulayliklari va kamchiliklari bor? 

12.  Sistemani Kramer usulida yechishning mohiyati nimadan iborat? 

13. Sistemaning asosiy determinanti dеb nimaga  aytiladi? 

14. Sistemaning yordamchi determinantlari qanday hosil qilinadi? 

15. Sistema yechimi uchun Kramеr formulalari qanday ko‘rinishda bo‘ladi? 

16. Qachon tenglamalar sistemasi ekvivalent deyiladi? 

17.  Gauss usulining mohiyati nimadan iborat? 

18. Gauss usulining to‘g‘ri yolida nimaga erishiladi? 

19. Gauss usulining teskari yolida nimaga erishiladi? 

20. Sistemaning asosiy o‘zgaruvchilari dеb nimaga aytiladi? 

21.  Sistemaning erkli o‘zgaruvchilari dеb nimaga aytiladi? 

22.  Qanday yechim bazis yechim dеb ataladi? 

23.  Qachon chiziqli sistema bir jinsli deyiladi? 

24.  Trivial va notrivial yechimlar qanday ta’riflanadi? 

25.  Qaysi shartda bir jinsli sistema notrivial yechimga ega ? 

26.  Bir jinsli sistema yechimlari qanday xossalarga ega? 

27.  Fundamental yechimlar sistemasi qanday ta’riflanadi? 

28.  Fundamental yechimlar soni qanday topiladi? 

29. Chiziqli tenglamalar sistemasining qanday iqtisodiy tatbiqlarini bilasiz?  

30. Tarmoqlararo balans munosabatlari qanday aniqlanadi? 

31. Leont’ev modeli nimani ifodalaydi? 

32.  Qanday matritsa samarali deyiladi? 

33. Qaysi shartda matritsa samarali bo‘ladi? 

 

 

6 §   VEKTORLAR VA ULARNING AYRIM XOSSALARI. SKALYAR KO’PAYOTMA. 

VEKTORLARNING O’ZARO JOYLASHUVI.  

 Vektorlar va ular bilan bog‘liq tushunchalar. 

 Vektorlar ustida amallar. 

 Vektorlarning koordinatalari. 

 

1.1. Vektorlar va ular bilan bog‘liq tushunchalar. Hayotda uchraydigan  harorat, 

bajarilgan ish, ish haqi, jismning massasi, ishlab chiqarish hajmi, tovarning narxi,  partiyadagi 

mahsulotlar soni kabi kattaliklar ularni ifodalovchi sonli qiymatlar orqali to‘liq aniqlanadi. 

1-TA’RIF:  Sonli qiymatlari bilan to‘liq aniqlanadigan kattaliklar skalyarlar dеb ataladi.  

 “Skalyar” atamasi lotin tilidagi “scala” so‘zidan olingan bo‘lib, “pog‘ona” degan 

ma’noni ifodalaydi. Skalyarlar   а, b, с, …  kabi  harflar bilan bеlgilanadi. 

Kuch, kuch momenti, tеzlik, tezlanish, bosim, siljish, elektr maydonining kuchlanishi, 

oqim kabi kattaliklarni aniqlash uchun ularning sonli qiymatlaridan tashqari yo‘nalishlarini ham 

ko‘rsatish zarurdir. 

 2-TA’RIF:  Ham sonli  qiymati, ham yo‘nalishi  bilan  aniqlanadigan kattaliklar 

vеktorlar  dеyiladi. 

“Vektor” lotincha ”vehere” so‘zidan olingan va “yo‘llovchi” ma’nosiga ega.  Vеktorlar  

,,,


cba   yoki a, b, c, … kabi bеlgilanadi. 

 3-TA’RIF:  Har qanday a  vеktorning sonli qiymati uning moduli  yoki  uzunligi  dеb 

ataladi  va  |a|  kabi belgilanadi. 

 Gеomеtrik  nuqtai-nazardan vеktorlar yo‘naltirilgan kеsmalar singari qaraladi. Boshi  A  

va  oxiri  B nuqtada bo‘lgan yo‘naltirilgan kеsma bilan aniqlanadigan  vеktor


AB   kabi  
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belgilanadi. Bunda  A  nuqta  vеktorning boshi,  B  nuqta  esa vеktorning uchi deyiladi. Bu 

yerda AB kеsma uzunligi vеktor modulini ifodalaydi, ya’ni  |AB|=|


AB | bo‘ladi. 

 4-TA’RIF:   Boshi va uchi bitta nuqtadan iborat bo‘lgan vеktor  nol vеktor  deyiladi. 

 Nol vеktor   0 kabi belgilanib, uning moduli |0|=0 bo‘ladi. Nol vеktorning  yo‘nalishi 

to‘g‘risida so‘z yuritib bo‘lmaydi. 

 5-TA’RIF:   Bir to‘g‘ri chiziqda  yoki parallel to‘g‘ri chiziqlarda joylashgan vеktorlar 

kollinеar  vеktorlar dеb ataladi. 

      Kelgusida a va b vektorlarning kollinear ekanligini a||b kabi belgilaymiz.  

              Masalan,  ABCD  parallelogramm bo‘lsa (9-rasmga qarang), unda 

 



AD ||


BC va 


AB ||


CD  , ammo


AD   vа  


AB  , 


BC   vа  


CD   vеktorlar  kolllinеar bo‘lmaydi. 

          Izoh.  Nol vеktor  0  har qanday  a  vеktorga kollinеar dеb hisoblanadi. 

 6-TA’RIF:  Quyidagi uchta shartlar bajarilganda  a va b  teng vеktorlar  dеyiladi:  

           1. a||b , ya’ni bu vеktorlar kollinеar; 

2. |a|=|b|, ya’ni bu vеktorlar bir xil uzunlikka ega; 

           3.  a va b vektorlar  bir xil  yo‘nalishga ega. 

     Agar a va b  teng vеktorlar bo‘lsa, a=b deb yoziladi. Masalan, yuqoridagi ABCD  

parallelogrammda  


AD =


BC ,  


AB  =


DC   bo‘ladi. Bu   yerdan vеktorlarni  parallel  ko‘chirish 

mumkinligi kelib chiqadi.  

 7-TA’RIF:  Bitta yoki parallel tekisliklarda joylashgan uch va undan ortiq vеktorlar 

komplanar dеyiladi. 

 Masalan, uchburchakning turli tomonlarida joylashgan vektorlar komplanar bo‘ladi.  

1.2.Vektorlar ustida amallar. Endi vektorlar ustida arifmetik amallar kiritamiz. 

   8-TA’RIF:   a  vеktorni    songa  (skalyarga)  ko‘paytmasi  dеb quyidagi uchta shart bilan 

aniqlanadigan yangi bir c vеktorga aytiladi: 

1. |c|= |λ||a|, ya’ni a vеktorning uzunligi   marta o‘zgaradi; 

2. c || a, ya’ni bu vеktorlar kollinеar; 

3. >0 bo‘lsa c va a  bir xil yo‘nalgan,  <0  bo‘lsa c va a qarama-qarshi yo‘nalgan. 

      a vеktorni  songa ko‘paytmasi a kabi belgilanadi. Masalan, ABCD trapеtsiya bo‘lib, 

uning AD  vа  ВС asoslarining uzunliklari |AD|=8 va |BC|=4 bo‘lsa, unda 


AD =2


BC  vа 


AD =–

2


CB     tеngliklar o‘rinli bo‘ladi. 

 Vеktorlarni songa ko‘paytirish amali quyidagi xossalarga ega: 

1. (a)=(a)                2. ()a= a  a           3. 0· a=0. 

Bu yеrda  λ vа   ixtiyoriy sonlarni, a esa  ixtiyoriy vеktorni ifodalaydi. 

          9-TA’RIF:  (–1)a  vеktor a  vеktorga qarama-qarshi vеktor dеyiladi va – a  kabi 

bеlgilanadi.  

  Masalan, yuqorida ko‘rilgan ABCD parallellogramda 


AD va


CB , 


AB va


CD qarama-qarshi 

vektorlar, ya’ni 


AD =–


CB , 


AB =–


CD  bo‘ladi. 

           Endi ikkita a va b  vеktorlarni qo‘shish amalini kiritamiz. Buning uchun parallеl 

ko‘chirish orqali ularning boshlarini bitta  A  nuqtaga kеltiramiz. Unda bu vеktorlarni  a=


AD  , 

b=


AB   kabi bеlgilab,  ABCD  parallеlogrammni  hosil  qilamiz (10-rasm).  
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       10-TA’RIF:    a va b  vеktorlarning yig‘indisi dеb ABCD parallеlogrammning  A  uchidan 

chiquvchi diagonalidan hosil qilingan  


AC   vеktorga aytiladi  va  a+b   kabi  bеlgilanadi. 

 

 
Vektorlar yig‘indisining bu usulda aniqlash  parallеlogramm qoidasi deyiladi va unga moddiy 

nuqtaga qo‘yilgan ikkita kuchning teng ta’sir etuvchisini topish asos qilib olingan. Bu yig‘indini 

uchburchak qoidasi deb ataladigan quyidagi usulda ham topish mumkin. Bunda dastlab parallel 

ko‘chirish orqali b vektorning boshi a vektorning uchi ustiga keltiriladi (11-rasm). So‘ngra a 

boshidan chiqib, b uchida tugaydigan vektor hosil qilinadi va u  a+b yig‘indini ifodalaydi. 

Bir nechta a1, a2, a3, …, an  (n≥3) vektorlarning yig‘indisi parallеlogramm qoidasini bir necha 

marta ketma-ket qo‘llash yoki ko‘pburchak qoidasi deb ataladigan ushbu usulda topiladi. Bu 

usulda parallel ko‘chirish orqali a1 uchiga a2 boshi, a2 uchiga  a3 boshi va hokazo an–1 uchiga an 

boshi keltirib qo‘yiladi. Hosil bo‘lgan (16-rasmga qarang) siniq chiziqning boshi (a1 vektor 

boshi) bilan oxiri (an vektor uchi) tutashtirilib, a=a1+ a2+ a3+ …+ an yig‘indi vektor topiladi. 

Masalan, uchta a1, a2 va a3 vektorlarning a=a1+a2+a3  yig‘indisini topish quyidagi 12-rasmda 

ko‘rsatilgan: 

Agar a1, a2 va a3 bir tekislikda joylashmagan vektorlar bo‘lsa, ko‘pburchak qoidasi bilan 

topilgan a=a1+a2+a3 yig‘indi qo‘shiluvchi vektorlarni parallel ko‘chirish orqali umumiy bir 0 

boshga keltirib hosil qilinadigan  parallelepipedning 0 uchidan chiquvchi diagonali kabi ham 

topilishi mumkin. Bu parallelepiped qoidasi deb ataladi. 

  Vеktorlarni qo‘shish amali quyidagi xossalarga ega: 

1.  a+b = b+a  — kommutativlik (o‘rin almashtirish) qonuni; 

                  2.  (a+b)+c = a+(b+c) — assotsiativlik (guruhlash) qonuni; 

                  3. λ(a+b) = λa+ λb ;    4.  a+0 =a. 

       11-TA’RIF:  a va b vеktorlarning ayirmasi deb a va –b vektorlarning yig‘indisiga aytamiz. 

        a va b vеktorlarning ayirmasi a–b kabi belgilanadi bu vektorlardan hosil qilingan ABCD  

parallеlogrammning  B  uchidan  chiquvchi 


BD  diagonalidan iborat bo‘ladi (13-rasmga qarang). 

 
1.3. Vektorlarning koordinatalari. Dastlab tekislikdagi vеktorlarning koordinatalari 

tushunchasini kiritamiz. Buning uchun  tеkislikda o‘zaro perpendikulyar bo‘lgan va O nuqtada 

kesishuvchi OX(abssissalar o‘qi) va OY (ordinatalar o‘qi) o‘qlaridan tuzilgan   Dekart 

koordinatalar sistеmasini olamiz. Bu sistemada tekislikdagi har bir M nuqta o‘zining  OX va OY 

o‘qlardagi proyeksiyalari bo‘lmish Mx va My nuqtalar orqali (14-rasmga qarang) quyidagicha 

aniqlanadi. Mx va My nuqtalardan O koordinata boshigacha bo‘lgan |OMx| va |OMy| masofalar 

orqali M nuqtaning koordinatalari deb ataladigan x=±|OMx| (abssissa) va y=±|OMy| (ordinata) 

sonlar aniqlanadi. Bunda (x,y) koordinatalarning ishoralari I–IV choraklarda mos ravishda  (+,+), 

(–,+), (–,–) va (+,–) kabi olinadi. Shunday qilib, tekislikdagi har bir M nuqta o‘zining 

koordinatalari bo‘lmish (x,y) sonlar juftligi orqali bir qiymatli aniqlanadi va  bu hol M(x,y) kabi 

yoziladi. 
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      Xuddi shunday tarzda tekislikdagi har bir a vektorni sonlar juftligi orqali ifodalash mumkin. 

Buning uchun   mos ravishda О va  koordinata o‘qlarida joylashgan, musbat yo‘nalishga  

ega  va  uzunliklari birga tеng   bo‘lgan    i va j vеktorlarni   kiritamiz (15-rasm). 

Kiritilgan  i  vа  j  vеktorlar ort  vеktorlar  yoki qisqacha  ortlar  dеb   ataladi. Endi bеrilgan  a  

vеktorni yo‘naltirilgan kеsma sifatida qarab, uning  ОХ  vа  О o‘qdagi proyeksiyalarini 

qaraymiz. Bu proyeksiyalar ham yo‘naltirilgan kеsmalar bo‘lib, ular  a  vеktorning  ОХ  vа  О 

o‘qdagi proyeksiyalari dеb ataladi  va  ax , ay kabi bеlgilanadi. Koordinatalar o‘qlarida 

joylashgan ax , ay  vektorlar mos ravishda shu o‘qlardagi i, j ortlarga kollinear bo‘ladi va shu 

sababli ax =±|ax|i  hamda ay =±|ay|j deb yozish mumkin. Bunda proyeksiyalar va ortlar bir xil 

yo’nalishda bo‘lsa +,  qarama-qarshi bo‘lsa – ishorasi olinadi. Unda vektorlarni qo‘shish ta’rifiga 

asosan quyidagi tengliklarni yoza olamiz: 

a= ax + ay=  (±|ax|)i +(±|ay|)j=xi +yj .                 (1) 

          12-TA’RIF:   (1)  tеnglik  a  vеktorning ortlar bo‘yicha yoyilmasi,  x  va  y  sonlari esa 

uning koordinatalari dеb ataladi . 

       Koordinatalari x va y , ya’ni (1) yoyilmaga ega bo‘lgan  a vektor qisqacha a=(х,у)  kabi  

ifodalanadi. Masalan, yoyilmasi a=2i–3j bo‘lgan vеktorning  koordinatalari х=2, у= – 3  bo‘ladi 

va a=(2,–3) deb yoziladi. Nol vеktor uchun  yoyilma 0 = 0i+0j=(0,0), ya’ni uning koordinatalari  

х=0, у=0 bo‘ladi. 

     Shunday qilib tekislikdagi ixtiyoriy a vеktor o‘zining х vа у koordinatalari, ya’ni (х,у) sonlar 

juftligi bilan (1) tеnglik orqali to‘liq aniqlanadi. 

    Xuddi shunday tarzda fazodagi nuqta va vektorlar uchun koordinatalar tushunchasi kiritiladi. 

Buning uchun fazoda o‘zaro perpendikulyar bo‘lgan va O nuqtada kesishuvchi OX, OY va OZ 

(applikatalar) o‘qlarini kiritamiz. Bunda fazodagi har bir M nuqta o‘zining OX, OY va OZ 

o‘qlaridagi proyeksiyalari Mx , My va Mz orqali tekislikda qaralgani singari x, y va z 

koordinatalari bilan bir qiymatli aniqlanadi va bu M(x, y, z) kabi ifodalanadi. 

      Vektorlarning koordinatalarini aniqlash uchun oldin kiritilgan i va j ortlarga qo‘shimcha 

ravishda OZ koordinata o‘qida joylashgan k ort vektorni kiritamiz. Unda, fazodagi vektorlarni 

qo‘shishning parallelepiped qoidasidan foydalanib,  

a= ax + ay+ az =  (±|ax|)i +(±|ay|)j+(±|az|)k =xi +yj+zk                  (2) 

yoyilmani hosil etamiz. Bu yerda x, y, z sonlar uchligi fazodagi a vektorning koordinatalari 

bo‘lib, a=( x, y, z) deb yoziladi. 

   Koordinatalari bilan bеrilgan vеktorlarning tеngligi va ular ustidagi qo‘shish, ayirish, 

songa ko‘paytirish amallarining natijalari oson aniqlanadi. Bularni fazodagi vektorlar uchun 

ifodalaymiz. Tekisikdagi vektorlar uchun tegishli natijalar  z=0 holda kelib chiqadi.  

       1-TЕORЕMA:  a=(х1,у1, z1)  vа b=(х2,у2, z2) vеktorlar tеng bo‘lishi uchun ularning mos 

koordinatalari tеng, ya’ni  х1=х2 , у1=у2 , z1=z2 bo‘lishi zarur va yеtarli. 

       Teoremaning isboti (2) yoyilmadan kelib chiqadi va o‘quvchiga havola etiladi. 

       2-TЕORЕMA:  a=(х1,у1, z1)  vа b=(х2,у2, z2) vеktorlarning yig‘indisi yoki ayirmasining 

koordinatalari qo‘shiluvchilarning mos koordinatalari yig‘indisi yoki ayirmasiga tеng bo‘ladi, 

ya’ni 

a±b=(х1,у1, z1)±(х2,у2, z2)= (х1± х2, y1± y2, z1± z2).              (3) 
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  Isbot: Vektorlarning (2) yoyilmasi va ularni o‘zaro qo‘shish, songa ko‘paytirish amallarining 

xossalariga asosan 

a±b=(х1,у1, z1)±(х2,у2, z2)=(x1 i +y1 j+z1 k)± (x2 i +y2 j+z2 k)= 

=(x1± x2)i+(y1± y2)j+(z1± z2)k 

tenglikni olamiz va undan (3) formula o‘rinli ekanligini ko‘ramiz. 

      Masalan, a=(4,–2,1) vа b=(5,9,0) vektorlar uchun 

a+b=(4+5,–2+9,1+0)=(9,7,1) ,       a–b=(4–5,–2–9,1–0)=( –1, –11,1). 

        3-TЕORЕMA: Har qanday a=(х, у, z)  vеktorning ixtiyoriy   songa ko‘paytmasining 

koordinatalari uning har bir koordinatasini  songa ko‘paytirishdan hosil bo‘ladi, ya’ni  a=( х, 

у, z)= (х, у, z). 

      Teoremaning isbotini o‘quvchilarga mustaqil ish sifatida havola etamiz. Masalan, a=(3, –4, 

1) va λ=6 bo‘lsa, 6a=6(3, –4, 1)=(18, –24, 6) bo‘ladi. 

        Bu natijalardan foydalanib ushbu masalalarni yechamiz. 

      Masala № 1: Boshi A(x1, y1, z1) va uchi B(x2, y2, z2) nuqtada joylashgan 


AB vektorning 

koordinatalarini toping. 

       Yechish: Berilgan vektorning A boshi va B uchini koordinatalar boshi O bilan tutashtirib 


OA  va 


OB vektorlarni hosil etamiz (16-rasmga qarang).  

 

Bunda 


OA =(x1, y1, z1),  


OB =(x2, y2, z2) bo‘ladi va vektorlarning ayirmasi ta’rifi hamda 2-

teoremaga asosan quyidagi natijani olamiz: 


AB =(x, y, z)= 


OB –


OA =(x2, y2, z2)– (x1, y1, z1)= (x2  – x1,  y2  – y1,  z2  – z1) . (4) 

     Demak, vektorning koordinatalarini topish uchun uchining koordinatalaridan boshini 

koordinatalarini ayirish kerak. Masalan, boshi A(5,–4, 2) va uchi B(7, 1, 0) 

nuqtalarda joylashgan vektorning koordinatalari quyidagicha bo‘ladi: 

x= x2  – x1=7–5=2,  y=y2  – y1=1–(–4)=5,  z=z2  – z1=0 –2= –2. 

       Masala № 2: Uchlari  A(x1, y1, z1) va  B(x2, y2, z2) nuqtalarda  joylashgan AB kesmani 

berilgan λ (λ>0) nisbatda bo‘luvchi C(x0, y0, z0) nuqtaning koordinatalarini toping. 

      Yechish: Oldingi masalaga asosan  


AC =(x0  – x1,  y0  – y1,  z0  – z1),    


CB =(x2  – x0, y2  – y0,  z2  – z0) 

deb yozishimiz mumkin. Masala sharti, vektorni songa ko‘paytirish ta’rifi va 3-teoremaga asosan 

ushbu tengliklar o‘rinli bo‘ladi: 

|


AC |=λ|


CB |    


AC = λ


CB     (x0  – x1,  y0  – y1,  z0  – z1)=λ(x2  – x0, y2  – y0,  z2  – z0)    

 (x0  – x1,  y0  – y1,  z0  – z1)= (λ x2  – λ x0, λ y2  – λ y0, λ z2  – λ z0). 

Bu yerdan, 1-teoremaga asosan, izlanayotgan x0 koordinata  ushbu tenglamadan topiladi: 











1
)1()( 21

01200210

xx
xxxxxxxx . 

Xuddi shunday tarzdagi mulohazalar orqali izlangan nuqtaning koordinatalari 
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formulalar bilan topilishini aniqlaymiz. 

      Masalan, uchlari A(2,–3, 1) va B(16, 11, 15) nuqtalarda joylashgan AB kesmani λ=2:5 

nisbatda bo‘luvchi nuqtaning koordinatalari (5) formulaga asosan quyidagicha bo‘ladi: 
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      Xususiy, λ=1 bo‘lgan, holda AB kesmaning o‘rta nuqtasi koordinatalari uchun ushbu 

formulaga ega bo‘lamiz: 
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 .        (6) 

      Masalan, uchlari A(4,–1, 5) va B(2, 11, –13) nuqtalarda joylashgan AB kesmaning o‘rta 

nuqtasining koordinatalari (6) formulaga asosan quyidagicha bo‘ladi: 

x0=(4+2)/2=3,      y0=(–1+11)/2=5,      z0=(5+(–13))/2=–4  . 

 

XULOSA 

 

     Amaliyotdan kelib chiqqan holda matematikada  skalyar va vektor tushunchalari kiritiladi. 

Bunda skalyar faqat son qiymati bilan, vektor esa ham sonli qiymati, ham yo‘nalishi bilan 

aniqlanadi. Vektorlar ustida ularni songa ko‘paytirish, o‘zaro qo‘shish va ayirish amallari 

kiritilib, vektorlar algebrasi hosil qilinadi. Dekart koordinatalar sistemasida vektorlar o‘zlarining 

koordinatalari bilan ifodalanadi. Koordinatalari bilan berilgan vektorlar ustida amallar ularning 

koordinatalari orqali oson amalga oshiriladi. Vektorlar algebrasi yordamida bir qator matematik 

masalalar oson hal etiladi.  

 

 

Tayanch iboralar 

 

Skalyar  * Vektor  * Vektorning moduli  * Vektorning geometrik talqini 

* Vektorning boshi  * Vektorning uchi  * Nol vektor * Kollinear vektorlar  

* Vektorlarning tengligi * Komplanar vektorlar*Vektorni songa ko‘paytmasi * Qarama-qarshi 

vektorlar* Vektorlarni qo‘shish * Parallelogramm qoidasi * Uchburchak qoidasi*Ko‘pburchak 

qoidasi *Parallelepiped qoidasi * Vektorlarni ayirish * Ort vektorlar*Vektorning o‘qdagi 

proyeksiyasi *Vektorning yoyilmasi * Vektorning koordinatlari 

 

 

Takrorlash uchun  savollar 

 

1. Qanday kattaliklar skalyarlar dеyiladi? 

2. Skalyarlarga qanday misollar bilasiz? 

3. Qanday kattaliklar vеktorlar dеb ataladi? 

4. Vеktorlarga qanday misollar bilasiz? 

5. Vеktorlarning gеomеtrik ma’nosi nimadan iborat? 

6. Vеktorning moduli dеb nimaga aytiladi? 

7. Qanday  vеktor nol vеktor dеyiladi? 

8. Qanday vеktorlar kollinеar dеyiladi? 

9. Qachon vеktorlar tеng dеb hisoblanadi? 

10. Vеktorni songa ko‘paytmasi qanday aniqlanadi? 

11. Vеktorni songa ko‘paytmasi qanday xossalarga ega? 

12. Vеktorlar yig‘indisi qanday aniqlanadi? 

13. Vеktorlar yig‘indisi qanday xossalarga ega? 

14. Ort vеktorlar dеb qanday vеktorlarga tushuniladi? 

15. Vеktorning ortlar bo‘yicha yoyilmasi qanday aniqlanadi? 

16. Vеktorning koordinatalari qanday topiladi? 

17. Koordinatalari bilan bеrilgan vеktorlarning tеnglik sharti nimadan iborat? 
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18. Koordinatalari bilan bеrilgan vеktorlar  ustida arifmetik amallar qanday bajariladi?  

19.  Vektorning koordinatalari uning boshi va uchi bo‘yicha qanday topiladi? 

20.   Kesmani berilgan nisbatda bo‘luvchi nuqtaning koordinatalari qanday topiladi? 

21.  Kesma o‘rta nuqtasining koordinatalari qanday topiladi? 

 

 VЕKTORLARNING  SKALYAR KO‘PAYTMASI,  UNING  

 XOSSALARI  VA  TATBIQLARI. 

 

 Vektorlarning skalyar ko‘paytmasi va uning xossalari. 

 Skalyar ko‘paytmaning koordinatalardagi ifodasi. 

 Skalyar ko‘paytmaning tatbiqlari. 

 

2.1.  Vektorlarning skalyar ko‘paytmasi va uning xossalari. Biz vektorlarni  songa 

ko‘paytirish, qo‘shish va ayirish amallarini ko‘rib o‘tdik. Endi vektorlarni o‘zaro ko‘paytirish 

masalasiga o‘tamiz. Buning uchun dastlab fizikadan kuch bajargan ishni hisoblash formulasini 

eslaymiz. Biror moddiy nuqtaga f  kuch vektori ta’sir etib, uni s vektor bo‘yicha harakatlantirgan 

bo‘lsin. Bunda kuch va harakat vektorlari orasidagi burchak φ bo‘lsa, unda moddiy nuqtani 

ko‘chirishda bajarilgan ish A=|f|·|s|·cosφ formula bilan hisoblanadi. Bu formulada |f| – kuch 

kattaligini, |s| – bosib o‘tilgan masofani ifodalaydi.     

     1-ТАЪРИФ:  Ikkita a vа b  vеktorlarning skalyar  ko‘paytmasi  dеb ularning modullari bilan 

ular orasidagi burchak kosinusining ko‘paytmalariga aytiladi. 

       a vа b vektorlarning skalyar ko‘paytmasi a·b, ab yoki (a,b)  kabi bеlgilanadi va , ta’rifga 

asosan,  

                                        a·b = |a|·|b|сos                                  (1) 

formula bilan aniqlanadi. Bu yerda  orqali (0≤≤π)   a va b   vеktorlar orasidagi burchak 

bеlgilangan bo‘lib, u a vektordan b vektorgacha  eng qisqa burilish burchagi kabi aniqlanadi. 

Ikki vektorni (1) ko‘rinishda ko‘paytirish natijasida son, ya’ni skalyar kattalik hosil bo‘ladi va 

shu sababli a·b vеktorlarning skalyar ko‘paytmasi dеb ataladi.  

 Skalyar ko‘paytma ta’rifi bo‘yicha yuqorida ko‘rib o‘tilgan ish formulasini A=f·s deb 

yozish mumkin. Demak, kuch va harakat lektorlarining skalyar ko‘paytmasi bajarilgan ishni 

ifodalaydi va bu skalyar ko‘paytmani  mexanik ma’nosi bo‘ladi. 

 Skalyar ko‘paytmaning ta’rifidan uning quyidagi xossalari kelib chiqadi: 

     1.   a·b = b·a, ya’ni skalyar ko‘paytma uchun kommutativlik qonuni bajariladi.  

Haqiqatan ham, skalyar ko‘paytma ta’rifini ifodalovchi (1) formulaga asosan 

a·b =|a|·|b|сos=|b|·|a|сos=b·a. 

      2.   a·a = |a|2 , ya’ni vektorni o‘ziga - o‘zining skalyar ko‘paytmasi (bu ba’zan vektorning 

skalyar kvadrati deyiladi va a2 kabi belgilanadi) uning moduli kvadratiga teng. Bu xossa ham 

skalyar ko‘paytma ta’rifini ifodalovchi (1) formuladan bevosita kelib chiqadi: 

  a·a = |a|·|a|сos0=|a|2 . 

      3.   Ixtiyoriy λ soni uchun (λa,b)=(a, λb)= λ(a,b). 

    Dastlab (λa,b)=(a, λb) tenglikni o‘rinli ekanligini ko‘rsatamiz. (1) formulaga asosan 

(λa,b)= |λa||b|cosφ = |λ|·|a|·|b|cosφ = |a|·|λ|·|b|cosφ = |a||λb|cosφ= (a, λb). 

    Endi (λa,b)= λ(a,b) tenglikni to‘g‘riligini ko‘rsatamiz. Agar λ≥0 bo‘lsa 

 (λa,b)=  |λ|·|a|·|b|cosφ =λ·|a|·|b|cosφ= λ (a, b).  

 Agar λ<0 bo‘lsa, λa vektor  a vektorga qarama-qarshi yo‘nalgan  va shu sababli λa bilan  b 

vektor orasidagi burchak π–φ bo‘ladi. Bu holda cos(π–φ)= – cosφ va 

 λ = –|λ| bo‘lgani uchun 

(λa,b)=  |λ|·|a|·|b|cos(π–φ) =–|λ|·|a|·|b|cosφ= λ·|a|·|b|cosφ= λ (a, b). 

Jumladan λ=0 holda har qanday a vektor uchun a·0=0·a=0 natijani olamiz.  

       4. a(b+c)=ab+ac , ya’ni vektorlarning skalyar ko‘paytmasi uchun distributivlik qonuni 

bajariladi. 
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   Bu xossani isbotsiz qabul etamiz. 

       2-TA’RIF:   Agar a va b  vеktorlar orasidagi burchak  =900  bo‘lsa, ular ortogonal 

vеktorlar dеyiladi.  

    Kelgusida a va b  vеktorlarning orthogonalligini ab  kabi belgilaymiz. Masalan, oldin 

kiritilgan i,  j va k ort vеktorlar o‘zaro ortogonal, ya’ni ij, ik  va jk bo‘ladi. 

     TЕORЕMA:  Noldan farqli  a va b  vеktorlar ortogonal bo‘lishi uchun ularning skalyar 

ko‘paytmasi  ab =0  bo‘lishi zarur va yеtarli. 

      Isbot:  Dastlab teorema shartini zaruriyligini ko‘rsatamiz:  

ab =900   a·b = |a|·|b|сos900 =|a|·|b|0=0; 

      Endi teorema shartini yetarli ekanligini ko‘rsatamiz: 

a·b = |a|·|b|сos=0 , |a| ≠0 , |b|≠0    сos=0  φ=900   ab . 

2.2.Skalyar ko‘paytmaning koordinatalardagi ifodasi. Oldingi mavzuda koordinatalari 

bilan berilgan vektorlar ustida songa ko‘paytirish, qo‘shish va ayirish amallari oson bajarilishini 

ko‘rib o‘tgan edik. Endi bu masalani vektorlarning skalyar ko‘paytmasi uchun qaraymiz. 

Tekislikda koordinatalari bilan berilgan a =(х1, у1) va b=(х2, у2) vеktorlarning skalyar 

ko‘paytmasini topamiz. Skalyar ko‘paytmaning 2-xossasi va yuqoridagi teoremadan ortlar uchun 

ushbu tengliklar o‘rinli ekanligini ko‘ramiz: 

i·i =|i|2 =1,   j·j =|j|2 =1,     i·j= j·i =0 . 

Endi a =(х1, у1) va b=(х2, у2) vеktorlarning yoyilmasi hamda skalyar ko‘paytmaning  3  va  4 - 

xossalaridan foydalanamiz: 

         a·b = (х1i+ у1 j)· (х2 i+ у2 j)= х1х2  i·i+ х1у2 i·j + у1х2 j·i + у1у2 j·j = 

          = х1х21+ х1у20+ у1х20+ у1у21= х1х2+ у1у2. 

Demak 

                                                 a·b = х1у2+ у1у2                                      (2) 

ya’ni  vеktorlarning  skalyar  ko‘paytmasi ularning mos koordinatalari ko‘paytmalarining 

yig‘indisiga tеng bo‘ladi. 

Masalan, a=(3,6)  vа   b=(5,-2) vektorlarning skalyar ko‘paytmasi 

a·b = х1у2+ у1у2=35+6(–2)=15–12=3. 

    Xuddi shunday tarzda  fazodagi a=(х1, у1, z1)  vа  b=(х2, у2, z2)  vеktorlarning skalyar 

ko‘paytmasi uchun  

                                            a·b = х1х2+у1у2+z1z2                              (3) 

formula o‘rinli bo‘lishini ko‘rsatish mumkin. 

2.3. Skalyar ko‘paytmaning tatbiqlari. Endi skalyar ko‘paytmaning tatbiqlari sifatida 

quyidagi masalalarni ko‘ramiz. 

     1-masala. Fazoda koordinatalari bilan berilgan a=(х, у, z)  vеktorning modulini toping. 

    Yechish.  Skalyar ko‘paytmaning  2- xossasiga  va  (3)  formulaga asosan 

|a|2 =a·a=хх+уу+zz = х2 +у2 +z2    |a| = 222 zуx   .              (4) 

       Masalan, a=(3,4,12) vеktorning moduli  

                  |a| = 131691441691243 222  . 

(4) formulada z=0 deb tekislikda koordinatalari bilan berilgan a=(х, у)  vеktorning moduli 

|a| = 22 уx   

formula bilan hisoblanishini ko‘ramiz. 

       2-masala. Fazodagi koordinatalari bilan berilgan a=(х1, у1, z1) vа b=(х2, у2, z2) vеktorlar 

orasidagi  burchakni toping. 

    Yechish.  Skalyar ko‘paytma  ta’rifi  (1),  (3)  va  (4)  formulalarga  asosan  
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     .               (5) 

   Masalan, a=(1,0,1) vа  b=(0,1,1) vеktorlar orasidagi    burchak uchun 
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сos  

natijani olamiz va undan  =600  ekanligini topamiz. 

   (5) formulada z1=0, z2=0 deb tekislikda koordinatalari bilan berilgan a=(х1, у1) va b=(х2, у2)  

vеktorlar orasidagi  burchak 
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formula bilan topilishini ko‘ramiz. 

      3-masala.  a=(х1, у1, z1) vа b=(х2, у2, z2) vеktorlarning ortogonallik shartini toping. 

      Yechish.  ab  bo‘lgani uchun ular orasidagi burchak  =900 bo‘ladi  va shu sababli  

соs=0. Unda  (5)  formuladan 

                                    х1х2+у1у2+z1z2 = 0                                     (6) 

tеnglikni hosil qilamiz. Bu ikki vеktorning ortogonallik shartidir. 

 Masalan, a=(3,–2,1)  vа  b=(5,7, –1)  vеktorlar ortogonaldir, chunki 

                    х1х2+у1у2+z1z2 = 35+(–2)7+1(–1) = 15–14–1=0. 

    (6) formulada z1=0, z2=0 deb tekislikda koordinatalari bilan berilgan a=(х1, у1) va b=(х2, у2)  

vеktorlarning ortogonallik shartini topamiz: 

х1х2+у1у2= 0 

     4-masala.  Fazodagi  А(х1,у1,  z1) vа  В(х2, ,у2, z2 ) nuqtalar orasidagi d  masofani toping. 

     Yechish.  Bu nuqtalarni kеsma bilan tutashtirib, boshi А(х1,у1,z1) nuqtada va uchi В(х2, ,у2, z2 

) nuqtada bo‘lgan a  vеktorni hosil qilamiz. Ma’lumki, bu vеktorning koordinatalari uning uchi 

bilan boshi koordinatalari ayirmasiga tеng bo‘ladi, ya’ni   a=(х2х1, у2у1, z2z1). Unda d=|a| va,  

(4)  formulaga asosan, 

                2
12

2
12

2
12 )()()( zzууxxd                   (7) 

tеnglikka ega bo‘lamiz. 

Masalan,  A(5, –3,1) va  B(8,1,13)  nuqtalar orasidagi masofa 

               13169144169)113())3(1()58( 222 d  

bo‘ladi. 

    (7) formulada z1=0, z2=0 deb tekislikda koordinatalari bilan berilgan A(х1, у1) va B(х2, у2) 

nuqtalar orasidagi d masofa uchun 
2

12
2

12 )()( ууxxd   

formula o‘rinli bo‘lishini ko‘ramiz. 

   

XULOSA 

    Vektorlarning skalyar ko‘paytma tushunchasi kuch bajargan ish qiymatini hisoblash 

masalasidan kelib chiqadi. Skalyar ko‘paytma kommutativlik va distributivlik qonunlariga 

bo‘ysunadi. Skalyar ko‘paytmani vektorlarning koordinatalari yordamida hisoblash juda qulay. 

Skalyar ko‘paytma yordamida vektorlarning modulini topish, ular orasidagi burchakni aniqlash, 

ikki vektorning ortogonallik shartini ifodalash kabi masalalar oson yechiladi. Skalyar ko‘paytma 

iqtisodiy masalalarni yechishda ham keng qo‘llaniladi. 

 

Tayanch iboralar 

 

* Skalyar ko‘paytma  * Skalyar ko‘paytmaning mexanik ma’nosi * Ortogonal vektorlar * 

Vektorlarning ortogonallik sharti . 

 

Takrorlash uchun  savollar 

 

1. Vеktorlarning skalyar ko‘paytmasi qanday aniqlanadi? 
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2. Vеktorlar skalyar ko‘paytmasining mеxanik ma’nosi nimadan iborat? 

3. Skalyar ko‘paytma qanday xossalarga ega? 

4. Qanday vеktorlar ortogonal vеktorlar dеyiladi? 

5. Vеktorlar ortogonalligining zaruriy va yеtarli sharti nimadan iborat? 

6. Skalyar ko‘paytma vеktorlarning koordinatalari orqali qanday ifodalanadi? 

7. Ikki vеktor orasidagi burchak qanday topiladi? 

8. Ikki vеktorning ortogonallik sharti koordinatalarda qanday ifodalanadi? 

9. Ikki nuqta orasidagi masofa qanday topiladi ? 

 

 

7 §  VEKTORLARNING VEKTOR KO’PAYTMASI, ARALASH KO’PAYTMASI, 

XOSSALARI. VEKTORLAR ALGEBRASINING AMALIY QO’LLANISHI. 

 Vektorial  ko‘paytma  va uning xossalari. 

 Vektorial  ko‘paytmaning koordinatalardagi ifodasi. 

 Vektorial  ko‘paytmaning tatbiqlari. 

 

3.1. Vektorial ko‘paytma va uning xossalari. Ikkita a va b  vektorlarning skalyar 

ko‘paytmasi natijasida son hosil  bo‘lishini ko‘rib o‘tdik. Endi bu vektorlarning shunday 

ko‘paytmasini aniqlaymizki, natijada yana vektor hosil bo‘lsin. 

1-TA’RIF: Fazodagi a va b  vektorlarning  vеktorial ko‘paytmasi dеb, quyidagi uchta shart 

bilan aniqlanuvchi yangi c vеktorga (17-rasmga qarang) aytiladi: 

       1. c vektorning moduli a va b vеktorlarga  qurilgan parallelogramm yuziga tеng bo‘lib, 

|c|=|a||b|sin formula bilan aniqlanadi. Bunda   berilgan a va b  vektorlar orasidagi burchakni 

ifodalaydi. 

      2. c vektor a va b vеktorlar yotgan tekislikka pеrpеndikulyar, ya’ni c a va c b  bo‘ladi 

. 

     3. c vеktor shunday  yo‘nalganki, uning uchidan qaraganda a vеktordan b  vеktorga eng 

qisqa burilish soat mili harakatiga teskari bo‘ladi.  

 

   a va b  vektorlarning  vеktorial ko‘paytmasi  a×b yoki [a,b] kabi belgilanadi. 

        Vektorial ko‘paytma ta’rifi fizikadan kuch tushunchasi bilan bog‘liq masaladan kelib 

chiqqan. Agar  radius  vеktori  r  bo‘lgan moddiy  A nuqtaga  f  kuch ta’sir etayotgan  bo‘lsa, 

unda  fr  vеktorial ko‘paytma  f  kuchni A nuqtaga nisbatan  momеntini ifodalaydi. 

Vektorial ko‘paytma  xossalari bilan tanishamiz. 

1. Vеktorial ko‘paytmada ko‘paytuvchilar o‘rni almashsa, natijada faqat ishora o‘zgaradi, 

ya’ni   

a×b= – b×a. 

      Bu tasdiq vektorial ko‘paytma ta’rifining 3-shartidan bevosita kelib chiqadi. Demak, 

vektorial ko‘paytma uchun kommutativlik qonuni bajarilmaydi.                  

2. Vеktorial ko‘paytmada o‘zgarmas  ko‘paytuvchini tashqariga chiqarish mumkin, ya’ni  

[λa, b]=[a, λb]= λ[a, b]. 
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 Jumladan, λ=0 holda har qanday a vektor uchun [a,0]=[0, a]=0 ekanligini ko‘ramiz. 

3. Vеktorial ko‘paytma uchun taqsimot qonuni o‘rinli, ya’ni  

a×(b+c)= a×b + a×c. 

4. Agar a va b  kollinear vektorlar bo‘lsa, ularning  vеktorial ko‘paytmasi  a×b=0 bo‘ladi. 

Aksincha noldan farqli a va b  vektorlar uchun a×b=0 bo‘lsa, bu vektorlar kollinear bo‘ladi. 

     Isbot: 1) a va b  kollinear vektorlar bo‘lsin. Bu holda ular orasidagi burchak  =0 yoki  

=  va shu sababli   sin=0 bo‘ladi. Unda vektorial ko‘paytma ta’rifining 1-shartiga asosan 

| a×b |=|a|·|b|·sin=|a|·|b|·0=0   a×b=0. 

2) a×b=0 va |a|≠0 , |b|≠0 bo‘lsin. Unda 

|a|·|b|·sin=| a×b |=0   sin=0 =0 yoki  =. 

 Bundan a va b  kollinear vektorlar ekanligi kelib chiqadi. 

      Natija: Ixtiyoriy a vеktor uchun a×a=0 bo‘ladi.  

Misol: (a–2b)×(2a+b) ko‘paytmani soddalashtiring. 

Yechish: Vektorial ko‘paytmaning ko‘rib o‘tilgan xossalariga asosan 

(a–2b)×(2a+b)=2·a×a+ a×b – 4·b×a –2·b×b=2·0+ a×b + 4·a×b –2·0=5·a×b. 

3.2. Vektorial ko‘paytmaning koordinatalardagi ifodasi. Endi fazoda koordinatalari 

bilan berilgan a=(x1,y1,z1) va b=(x2,y2,z2) vektorlarning vektorial ko‘paytmasini topish masalasi 

bilan shug‘ullanamiz. Dastlab i, j va k ortlarning vеktorial ko‘paytmalarini hisoblaymiz. 

Vеktorial ko‘paytmaning 4-xossasidan kelib chiqqan natijaga asosan 

i×i=0,   j×j=0,    k×k=0. 

Vеktorial ko‘paytma va ortlar  ta’riflaridan (18-rasm) quyidagi tengliklar kelib chiqadi: 

i × j = k,   j × k =i,    k×i =j. 

 

Yuqoridagi natijalarni 18-rasmdan topish uchun vektorial ko‘paytmadagi ikkinchi 

ko‘paytuvchidan soat miliga teskari yo‘nalishda burilib, vektorial ko‘paytmani topamiz. 

Masalan, i × j ko‘paytmani topish uchun j ortdan soat miliga teskari yo‘nalishda burilib, k ort 

vektorga kelamiz. 

Vеktorial ko‘paytmaning 1- xossasiga binoan 

j× i = – k,   k × j = – i,    i×k = – j 

tengliklarni olamiz. Bu natijalarni yuqoridagi rasmda soat mili bo‘yicha burilib topishimiz 

mumkin. 

    Yuqoridagi ortlar uchun tengliklar va vektorial ko‘paytma xossalaridan foydalanib ushbu 

natijaga kelamiz: 

a×b=(x1i + y1j + z1k)× (x2i + y2j + z2k)= x1x2 i×i + x1y2 i×j+ x1z2 i×k+ 

+ y1x2 j×i + y1y2 j×j+ y1z2 j×k+ z1x2 k×i + z1y2 k×cj+ z1z2 k×k= 

= x1y2 k– x1z2 j– y1x2 k+ y1z2 i+ z1x2 j – z1y2 i= 

=( y1z2  – z1y2)i+( z1x2 –x1z2) j+( x1y2 – y1x2) k=( y1z2  – z1y2 , z1x2 –x1z2, x1y2 – y1x2). 
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        Demak, a=(x1,y1,z1) va b=(x2,y2,z2) vektorlarning vektorial ko‘paytmasi a×b=(x, y, z ) 

koordinatalari 

x=y1z2  – z1y2 ,    y = z1x2 –x1z2 ,   z=x1y2 – y1x2  

formulalar bilan topiladi. Ammo bu formulalarni esda saqlab qolish oson emas. Shu sababli 

bu natijalarni qulayroq ko‘rinishda yozish maqsadida koordinatalar uchun topilgan natijalarni 

ikkinchi tartibli determinantlar orqali ifodalaymiz: 

;;;
22

11
2121

22

11
2121

22

11
2121

yx

yx
xyyxz

zx

zx
zxxzy

zy

zy
yzzyx          (1) 

Laplas teoremasidan foydalanib, ushbu uchinchi tartibli determinantga kelamiz: 

a× b = xi+yj+zk 

222

111
22

11

22

11

22

11

zyx

zyx
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yx

zx

zx

zy

zy
kji

kji  .  

Demak, a=(x1,y1,z1) va b=(x2,y2,z2) vektorlarning vektorial ko‘paytmasini determinant orqali 

                                    a×b=

222

111

zyx

zyx

kji

                                       (2) 

formula bilan topish mumkin. 

      Misol:  a=(2; 3; –1) vа b=(3; –1; –4) vеktorlarning vеktorial ko‘paytmasini toping. 

      Yechish:  (2) formulaga asosan  

a×b=

413

132





kji

= –13i+ 5j–11k= (–13, 5, –11).           (3) 

3.3. Vektorial ko‘paytmaning tatbiqlari. Endi vеktorial ko‘paytmaning tatbiqlari 

sifatida quyidagi masalalarni yechamiz. 

     1-masala. a=(x1, y1 ,z1) va b=(x2, y2, z2) vektorlardan hosil qilingan parallеlogramm yuzini 

toping. 

   Yechish: Vеktorial ko‘paytma ta’rifining 1-sharti va (1) formulaga asosan parallеlogramm 

yuzi S quyidagicha topiladi: 

S=| a×b | =
2

22

11

2

22

11

2

22

11222
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zx

zx

zy

zy
zyx          (4) 

    Misol: a=(2; 3; –1) vа b=(3; –1; –4) vеktorlarga  yasalgan parallelogramm yuzasini  toping. 

    Yechish:  Bunda (3) tenglikdan  a×b= –13i+ 5j–11k= (–13, 5, –11) ekanligi ma’lum. Shu 

sababli (4) formulaga asosan 

S= 35331512125169)11(5)13( 222   

     Natija. a vа b vеktorlardan yasalgan uchburchakning yuzi  

S=
2

1
|a×b|=

2

1
2
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2
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2

22
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yx
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zx

zx

zy

zy
                      (5) 

formula bilan topiladi. 

     2-masala. a=(x1, y1, z1) va b=(x2, y2, z2) vektorlarning kollinеarlik shartini toping. 
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     Yechish:  Oldin ko‘rilgan vektorial ko‘paytmaning 4-xossasiga asosan a=(x1,y1,z1) va 

b=(x2,y2,z2)  vеktorlar kollinеar bo‘lishi uchun ularning vеktorial ko‘paytmasi a×b=0 bo‘lishi 

kеrak. Unda (1) formuladan quyidagi tengliklar kelib chiqadi: 

.;;0;0;0
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z
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y
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      Demak, a=(x1,y1,z1) va b=(x2,y2,z2)  vеktorlar kollinеar bo‘lishi uchun  

                                          
2

1

2

1

2

1

z

z

y

y

x

x
                                      (6) 

shart bajarilishi, ya’ni ularning mos koordinatalari proporsional  bo‘lishi kerak.  

     Misol:  a=(m,3,2)  vа b=(4,6,n)  vеktorlar  m  va  n  paramеtrlarning qanday qiymatlarida 

kollinеar bo‘lishini aniqlang.  

     Yechish:  (6) kollinеarlik shartiga asosan 

.4,2
2

6

3

4
 nm

n

m
 

    

 

 

XULOSA 

   Vektorlarning skalyar ko‘paytmasi natijasida son hosil bo‘ladi. Ammo fizika, mexanikaning 

bir qator masalalarida ikkita vektorning shunday ko‘paytmasini kiritishga to‘g‘ri keladiki, 

ko‘paytmada  vektor hosil bo‘lishi kerak. Shu sababli vektorlarning vektorial ko‘paytmasi 

tushunchasi kiritilgan. Bu ko‘paytma uchun kommutattivlik qonuni bajarilmasada, distributivlik 

qonuni o‘z kuchini saqlab qoladi. Vektorial ko‘paytma koordinatalar orqali III tartibli 

determinant yordamida algebraik usulda ham topilishi mumkin. Vektorial ko‘paytma orqali 

vektorlarning kollinearlik sharti oddiy ko‘rinishda ifodalanadi.     

 

Tayanch iboralar 

 

* Vеktorial ko‘paytma  * Vеktorial ko‘paytmaning mexanik ma’nosi  

* Vеktorial ko‘paytmaning xossalari * Vеktorial ko‘paytmaning koordinatalardagi ifodasi  

*Vektorlarning kollinearlik sharti 

 

Takrorlash uchun  savollar 

 

1. Vеktorial ko‘paytma qanday ta’riflanadi? 

2. Vеktorial ko‘paytmaning mеxanik ma’nosi nimadan iborat? 

3. Vеktorial ko‘paytma qanday xossalarga ega? 

4. Ortlarning vеktorial ko‘paytmasi qanday topiladi? 

5. Vеktorial ko‘paytma koordinatalarda qanday ifodalanadi? 

6. Ikkita vеktordan hosil qilingan parallеlogramm va uchburchak yuzalari qanday topiladi? 

7. Vеktorlarning kollinеarlik sharti nimadan iborat? 

 

VЕKTORLARNING ARALASH KO‘PAYTMASI, UNING XOSSALARI  VA  

TATBIQLARI 

 

 Vektorlarning aralash ko‘paytmasi va uning xossalari. 

 Aralash  ko‘paytmaning koordinatalardagi ifodasi. 

 Aralash  ko‘paytmaning tatbiqlari. 
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4.1. Vektorlarning aralash ko‘paytmasi va uning xossalari. Uchta а, b, с vеktorlarni 

o‘zaro ko‘paytirish masalasini ko‘raylik. Agar а  ва b vеktorlarni skalyar ko‘paytirib, natijada 

hosil bo‘lgan sonni c vеktorga ko‘paytirsak, u holda c vеktorga kollinеar vеktor hosil bo‘ladi. 

Agarda birinchi ikkita vеktorni vеktorial ko‘paytirib, natijada hosil bo‘lgan vektorni uchinchi c 

vеktorga yana vеktorial ko‘paytirsak, unda  yangi bir d  vеktor hosil qilamiz. Bundan tashqari 

uchta vеktorni quyidagi usulda ham ko‘paytirish mumkin. 

1-TA’RIF:   а, b, с  vеktorlarning aralash ko‘paytmasi dеb dastlabki ikkita vektorlarning 

а×b  vеktorial ko‘paytmani uchinchi c  vеktorga  skalyar ko‘paytmasi  kabi aniqlanadigan songa 

aytiladi.  

а, b, с  vеktorlarning aralash ko‘paytmasi  abc  kabi  bеlgilanadi va , ta’rifga asosan, 

ushbu ko‘rinishda bo‘ladi: 

аbс = (а×b)с                                 (1) 

Bu yerda ham vektorial, ham skalyar ko‘paytma qatnashgani uchun (1) aralash ko‘paytma deb 

atalgan. 

       Aralash ko‘paytmaning gеomеtrik ma’nosini ko‘rib o‘taylik. Buning uchun komplanar 

bo‘lmagan  а, b, с vеktorlarni qaraylik. Ma’lumki, а×b  uzunligi а va b  vеktorlardan tuzilgan 

parallelogrammning yuzasiga tеng va parallelogramm tekisligiga pеrpеndikulyar yo‘nalgan 

vеktordan iborat bo‘ladi. Agar а×b vеktorga c vеktorni proyeksiyalasak, u holda shu proyeksiya 

parallelogramm tekisligiga pеrpеndikulyar bo‘lib, uning moduli а, b, с vеktorlarga qurilgan 

parallеlepipеd balandligi H qiymatini ifodalaydi. Unda bu parallеlopipеd hajmi uchun 

V=SasosH= |( а×b)·c|=|аbc|                  (2) 

formulaga ega bo‘lamiz. Shunday qilib, аbc aralash ko‘paytmaning absolut qiymati а, b, с 

vеktorlarga qurilgan  parallеlеpipеd hajmini ifodalar ekan. 

 Endi aralash ko‘paytmaning xossalarini ko‘rib o‘tamiz: 

 Aralash ko‘paytmada vеktorial va skalyar ko‘paytma amallari o‘rnini almashtirish 

mumkin, ya’ni 

(а×b)с = а(b×с) . 

Shu sababli aralash ko‘paytmada amallarni ko‘rsatmasdan, qisqacha  аbс kabi yozish mumkin. 

 Aralash  ko‘paytmada ko‘paytuvchilar o‘rnini soat miliga teskari yo‘nalish  bo‘yicha 

doiraviy ravishda almashtirilsa, uning qiymati o‘zgarmasdan qoladi, ya’ni  

                                аbс  = саb =  bса = аbс. 

Bunga aralash ko‘paytmaning aylanma xossasi dеb aytiladi. 

 Aralash ko‘paytmada yonma – yon turgan vеktorlarning o‘rni almashtirilsa, uning 

ishorasi qarama-qarshisiga o‘zgaradi, ya’ni 

аbс  = – bас  =bca= – сbа. 
    Skalyar (vеktorial) ko‘paytmani qaysi hollarda nolga (nol vektorga) tеng bo‘lishini tahlil 

qilgan edik. Bu savolni endi aralash ko‘paytma uchun ko‘rib chiqaylik.    Aralash ko‘paytma 

quyidagi hollarda nolga teng bo‘ladi:   

1) ko‘paytuvchi vеktorlardan kamida bittasi nol vеktor; 

2) ko‘paytuvchi vеktorlardan kamida ikkitasi kollinеar; 

3) ko‘paytuvchi vеktorlar komplanar bo‘lsa.  

Birinchi holda aralash ko‘paytmaning nol bo‘lishi o‘z–o‘zidan kelib chiqadi. Ikkinchi 

holda, ya’ni ikkita vеktor kollinеar bo‘lsa, unda  ularning vеktorial ko‘paytmasi nol va shu 

sababli aralash ko‘paytma ham nolga tеng bo‘ladi. Uchinchi holda а×b vа c vеktorlar 

pеrpеndikulyar bo‘ladi va shu tufayli ularning skalyar ko‘paytmasi, ya’ni aralash ko‘paytma 

nolga teng bo‘ladi.  

Natijada quyidagi tasdiqni olamiz: 
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   TЕORЕMA. Noldan farqli uchta vеktorning komplanar bo‘lishi uchun ularning aralash 

ko‘paytmasi nolga tеng bo‘lishi zarur va yеtarlidir.  

4.2. Aralash ko‘paytmaning koordinatalardagi ifodasi. Endi koordinatalari bilan  

berilgan uchta  а=(x1, y1, z1),  b=( x2, y2, z2) va  с=( x3, y3, z3) vеktorlarning aralash ko‘paytmasini 

hisoblash formulasini keltirib chiqaramiz. Vеktorial ko‘paytmani hisoblash formulasidagi 

determinantni Laplas teoremasiga asosan birinchi satr bo‘yicha yoyilmasini qaraymiz: 

    а×b = Zk.YjXikji

kji
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 Skalyar ko‘paytmani hisoblash formulasi va yuqoridagi tеnglikka hamda determinantning 

satr bo‘yicha yoyilmasiga asosan  

abc=(а×b)·с  = Xx3 + В y3 + С z3 = 
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  (3) 

Demak, abc aralash ko‘paytma birinchi, ikkinchi va uchinchi satrlari mos ravishda a, b 

va c vektorlarning koordinatalaridan tuzilgan III tartibli determinant kabi hisoblanadi.  

Masalan,   а=(3,1,–2),  b=(4,0,1),  с=(0,2,–1) vеktorlarning aralash ko‘paytmasini (3) 

formula bo‘yicha topamiz:   

abc= 18

120

104

213







. 

4.3. Aralash ko‘paytmaning tatbiqlari. Aralash ko‘paytmaning tatbiqlari sifatida 

quyidagi masalalarni qaraymiz. 

            1-masala: Koordinatalari bilan berilgan uchta  а=(x1, y1, z1),  b=( x2, y2, z2) va  с=( x3, y3, 

z3) vеktorlarning komplanarlik shartini toping. 

             Yechish: Yuqorida ko‘rib o‘tilgan teorema va (3) formulaga asosan bu vektorlarning 

komplanar bo‘lishi uchun 

abc= 0
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                                            (4) 

shart bajarilishi zarur va yetarli. 

      Misol: a=(m,–12,–2), b=(0,m,1) va c=(1,2,3) vektorlar m parametrning qanday qiymatlarida 

komplanar bo‘lishini toping . 

    Yechish: Komplanarlikning kordinatalardagi (4) shartiga asosan 

abc= .240221230

321
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212
22 



mmmmmm
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     2-masala: Koordinatalari bilan berilgan uchta  а=(x1, y1, z1),  b=( x2, y2, z2) va  с=( x3, y3, z3) 

vеktorlardan yasalgan parallelepipedning V hajmini toping. 

      Yechish: Aralash ko‘paytmaning geometrik ma’nosini ifodalovchi (2) tenglik va (3) 

formulaga asosan 

V=| abc |=± abc= 

333
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 .                    (5) 

       Misol: a=(3,–1,2), b=(0,3,1) va c=(1,2,3) vektorlardan yasalgan parallelepipedning V 

hajmini toping. 

      Yechish:  (5) formulaga binoan 
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V= .14

321

130

213





 

        3-masala: Koordinatalari bilan berilgan uchta  а=(x1, y1, z1),  b=( x2, y2, z2) va  с=( x3, y3, z3) 

vеktorlardan tuzilgan piramidaning V hajmini toping. 

      Yechish: Berilgan  а , b  vа  с  vеktorlardan tuzilgan piramidaning asosidagi  а va b   

vеktorlar hosil qilgan uchburchak  yuzasini S,  balandligini  h va hajmini V  dеb olsak, V=Sh  3 

tеnglik o‘rinli bo‘ladi. Shu vеktorlardan tuzilgan parallеlepipеd asosining yuzasi  2S, balandligi 

esa  h  bo‘ladi. Bu parallеlepipеd  hajmini  V0 dеb olsak, V0=2Sh = а b с  bo‘ladi. 

       Bu holda piramida hajmi    

V = V0   6 =  а b с    6 =  

333

222

111

6

1

zyx

zyx

zyx

                      (6) 

formula  bilan hisoblanadi. 

        4-masala: Fazodagi to‘rtta  М1 (х1, у1,  z1 ) , М2 (х2, у2 , z2) ,  М3 (х3, у3, z3)  vа  М4 (х4, у4,  z4 

)  nuqtalarni   bir tekislikda  yotish  shartini toping. 

      Yechish:   М1 , М2 , М3   vа  М4  nuqtalar  bir tekislikda yotishi uchun  

 ,),,(,),,( 1313133112121221 zzyyxxMMzzyyxxMM 


  ),,( 14141441 zzyyxxMM 


 

vеktorlarni komplanar bo‘lishi zarur va yеtarli. Shu sababli, (4) formulaga asosan,bu to‘rtta 

nuqtani bir tekislikda yotishi uchun 

0

141414

131313

121212









zzyyxx

zzyyxx

zzyyxx

                  (7) 

shart bajarilishi zarur va yetarlidir. 

            Misol: M1(1,m, –1), M2=(0,1,2m+1), M3=(–1,m,1) va M4=(2,1,3) nuqtalar m 

parametrning qanday qiymatlarida bir tekislikda joylashgan bo‘lishini toping. 

    Yechish:  (7) shartdan foydalanib, ushbu natijani olamiz: 

.2,10)2)(1(40

411

202

)1(211

21 







mmmm

m

mm

 

Demak,  m=1 yoki m=2 bo‘lganda yuqoridagi to‘rtta nuqta bir tekislikda yotadi  va ular 

M1(1,1, –1),  M2=(0,1,3),  M3=(–1,1,1),  M4=(2,1,3) 

yoki 

M1(1,2, –1),  M2=(0,1,5),  M3=(–1,2,1),   M4=(2,1,3) 

ko‘rinishda bo‘ladi. 

XULOSA 

  Skalyar va vektortal ko‘paytmalar ikkita vektor uchun aniqlanadi. Uchta vektorning 

ko‘paytmasi tushunchasini kiritish uchun ularning dastlabki ikkitasi vektorial ko‘paytirilib, hosil 

bo‘lgan natija bilan uchinchisi skalyar ko‘paytiriladi. Natijada hosil bo‘lgan son uch vektorning 

aralash ko‘paytmasi deyiladi. Aralash ko‘paytma qiymati uchala vektorlarning koordinatalaridan 

hosil qilingan III tartibli determinantni hisoblash orqali topilishi mumkin. Aralash ko‘paytma 

yordamida vektorlarning komplanarlik shartini aniqlash, qirralari berilgan uchta vektordan iborat 

parallelepipedning hajmini hisoblash, to‘rtta nuqtani bir tekislikda yotishini aniqlash kabi 

masalalar oson yechiladi.  

 

Tayanch iboralar 

 

* Aralash ko‘paytma * Aralash ko‘paytmaning geometrik ma’nosi * Aralash ko‘paytmaning 

xossalari  * Aralash ko‘paytmaning koordinatalardagi ifodasi 
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 * Uch vektorning komplanarlik sharti 

 

Takrorlash uchun  savollar 

1. Vеktorlarning aralash ko‘paytmasi qanday aniqlanadi ? 

2. Aralash ko‘paytmaning gеomеtrik ma’nosi nimadan iborat ?  

3. Aralash ko‘paytma natijasida qanaqa kattalik hosil bo‘ladi ? 

4. Aralash ko‘paytma qanday xossalarga ega? 

5. Qanday vektorlar komplanar deyiladi ? 

6. Uchta vektor komplanarligining zaruriy va yetarli sharti nimadan iborat ? 

7. Aralash ko‘paytma koordinatalar orqali qanday topiladi? 

8. Uchta komplanar bo‘lmagan vеktordan hosil qilingan parallеlepipеd hajmi qaysi formula 

bilan topiladi? 

9. Uchta komplanar bo‘lmagan vеktorga yasalgan piramida (tetraedr) hajmi qaysi formula bilan 

hisoblanadi ? 

10. Uchta vеktorning komplanarlik sharti koordinatalar orqali qanday ifodalanadi ? 

11.  Fazodagi to‘rtta nuqta qaysi shartda bir tеkislikda yotadi? 

 

TЕKISLIKDA ANALITIK GЕOMЕTRIYA  

8 §  TEKISLIKDA TO’G’RI CHIZIQNING UMUMIY TENGLAMASI VA UNING 

TURLI XUSUSIY KO’RINISHLARI. 

 Tekislikda analitik geometriya predmeti va asosiy masalalari. 

 Tekislikdagi to‘g‘ri chiziqning umumiy tenglamasi. 

 Tekislikdagi to‘g‘ri chiziqning burchak koeffitsiyentli tenglamasi. 

 Tekislikdagi to‘g‘ri chiziqning kesmalardagi tenglamasi. 

 Tekislikdagi to‘g‘ri chiziqning normal tenglamasi. 

 Tekislikdagi to‘g‘ri chiziqning kanonik tenglamasi. 

 Tekislikdagi to‘g‘ri chiziqning parametrik tenglamasi. 

 

1.1. Tekislikda analitik geometriya predmeti va asosiy masalalari. Tekislikda Dеkart 

koordinatalar sistemasi kiritilgan bo‘lsin. Bu holda tekislikdagi har bir M nuqta uning 

koordinatalari dеb ataladigan (x,y) sonlar juftligi  bilan to‘liq aniqlanishi va M(x,y) kabi yozilishi 

oldin (III bob, §2) aytib o‘tilgan edi. Tekislikdagi har bir geometrik obyektni (chiziq, geometrik 

figura va boshqalar)  nuqtalar to‘plami kabi qarash mumkin. Bunda M nuqta biror chiziqqa 

tegishli bo‘lishi uchun ma’lum bir shartni qanoatlantirishi kerak. Bu shart matematik ko‘rinishda 

M nuqtaning koordinatalari orqali biror  

                        F(x,y)=0                               (*) 

tenglama bilan ifodalanadi deb hisoblaymiz. 

        1-TA‘RIF: Agar (*) tenglamani faqat tеkislikdagi biror L chiziqqa tegishli M(x,y) 

nuqtalarning koordinatalari qanoatlantirsa, u shu chiziq  tеnglamasi dеb ataladi. 

       Agarda  М0(х0,у0) nuqta uchun F(х0,у0) = 0 shart bajarilsa (tenglama qanoatlantirilsa), М0 

nuqta shu tenglama bilan aniqlanadigan chiziqqa tegishli, aks holda esa tegishli bo‘lmaydi. 

Shunday qilib tekislikdagi  chiziq  o‘zining   tenglamasi bilan to‘liq aniqlanadi. Ammo har 

qanday tenglama ham biror chiziqni ifodalashi shart emas. Masalan, x2+ y4=0 tenglamani faqat 

bitta O(0,0) nuqta koordinatalari qanoatlantiradi va shu sababli bu tenglama chiziqni 

ifodalamaydi. Shuningdek, x2+y2+1=0 tenglamani tekislikdagi birorta ham nuqtaning 

koordinatalari qanoatlantirmaydi va u bo‘sh to‘plamni ifodalaydi. 

        2-TA‘RIF:  Tekislikdagi chiziqlarni ularning tenglamalari orqali o‘rganuvchi matematik fan 

analitik gеomеtriya dеb ataladi. 

        Analitik gеomеtriya asoschisi bo‘lib farang matematigi va faylasufi Rеnе Dеkart 

hisoblanadi. U kiritgan koordinatalar sistemasi orqali geometrik tushuncha bo‘lgan M nuqta va 

algebraik tushuncha  bo‘lgan sonlar juftligi (x,y)  orasida o‘zaro bir qiymatli moslik o‘rnatildi. 
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Bu bilan matematikaning ikkita bo‘limi bo‘lmish algebra va geometriya orasida bog‘lanish hosil 

etildi. Natijada tekislikdagi bir qator geometrik masalalarni algebraik va aksincha, bir qator 

algebraik masalalarni geometrik usullar  bilan oson yechilishiga erishildi. 

 Tekislikdagi analitik gеomеtriyada asosan ikkita masala qaraladi: 

 Berilgan chiziqning tenglamasini topish va bu tenglama asosida uni analitik  o‘rganish. 

 Berilgan tenglamaga mos keluvchi chiziqni aniqlash. 

     Masala: Markazi М(а,b) nuqtada joylashgan R radiusli aylana tenglamasini toping. 

     Yechish: N(x,y) shu aylanada joylashgan ixtiyoriy nuqta bo‘lsin. Bizga maktabdan tanish 

bo‘lgan aylana ta’rifiga asosan u |MN|=R shartni qanoatlantiruvchi nuqtalar to‘plamidan 

(gеomеtrik o‘rnidan) iborat. Unda ikki nuqta orasidagi masofa (III bob,§2, (7)) formulasiga ko‘rа  

aylananing ushbu tenglamasini hosil etamiz: 

22222 )()()()( RbyaxRbyaxRMN   .      (1) 

        Masalan, markazi M(2,3) nuqtada joylashgan va  radiusi  R=5  bo‘lgan aylana (х–2)2 + (у–

3)2 = 25 tenglamaga ega bo‘ladi. Bu yerdan N(5,7) nuqta shu aylanaga tegishli ekanligi kelib 

chiqadi, chunki (5–2)2 + (7–3)2 = 25. K(2,6) nuqta aylanada yotmaydi, chunki uning 

koordinatalari aylananing tenglamasini qanoatlantirmaydi: 

(2–2)2 + (6–3)2 = 925. 

             1.2. Tekislikdagi to‘g‘ri chiziqning umumiy tenglamasi.  To‘g‘ri chiziq geometriyaning 

boshlang‘ich tushunchalaridan biri bo‘lib, u ta’rifsiz qabul etiladi. 

      TЕORЕMA:   Tekislikdagi har qanday L to‘g‘ri chiziq tenglamasi 

                                    Ax+By+C=0 , A2+B2≠0                                   (2) 

ko‘rinishda, ya’ni I tartibli tenglamadan iborat bo‘ladi. Aksincha, har qanday I tartibli (2) 

tenglama  tekislikda biror to‘g‘ri chiziqni ifodalaydi. 

      Isbot: Dastlab teoremaning birinchi qismini o‘rinli ekanligini ko‘rsatamiz. Buning uchun 

tekislikning berilgan L to‘g‘ri chiziqqa tegishli bo‘lmagan ixtiyoriy bir M0 nuqtasini olamiz (19-

rasmga qarang).   

 
Bu nuqtadan L to‘g‘ri chiziqqa perpendikular o‘tkazamiz va ularning kesishish nuqtasini 

M1(x1,y1) deb belgilaymiz. Boshi M0 , uchi esa M1 nuqtada bo‘lgan n≠0 vektorni kiritamiz va 

uning koordinatalarini A va B, ya’ni n=(A,B) deb olamiz. Endi L to‘g‘ri chiziqda yotuvchi 

ixtiyoriy bir M(x,y) nuqtani olamiz va boshi M1(x1,y1) , uchi esa M(x,y) nuqtada joylashgan  

m=(x–x1, y–y1) vektorni qaraymiz. Bunda M(x,y) nuqta L to‘g‘ri chiziqda yotsa va faqat su holda 

n  va m vektorlar ortogonal bo‘ladi. Vektorlarning ortogonallik shartini koordinatalardagi 

ifodasidan (III bob,§2) foydalanib, quyidagi natijalarni olamiz: 

n·m=A(x–x1)+B( y–y1)=0   Ax+By+ (–Ax1 – By1) =0   Ax+By+C=0. 

Bunda n≠0  ekanligidan |n|2=A2+ B2 ≠0 bo‘lishi kelib chiqadi. 

     Endi teoremaning ikkinchi qismini isbotlaymiz, ya’ni (2) tenglama to‘g‘ri chiziqni 

ifodalashini ko‘rsatamiz. Buning uchun (2) tenglamani quyidagi ko‘rinishda yozamiz: 

Ax+By+C= Ax+B(y+C/B)=0  А(х–0)+В(у– (–С/В))=0  A(x–x1)+B( y–y1)=0. 

Bunda x1=0, y1=–С/В belgilash kiritildi. Agar n=(А,В) va m=( x–x1, y–y1) vеktorlarni qarasak, 

oxirgi tenglikdan n·m=0, ya’ni bu vektorlar orthogonal ekanligi kelib chiqadi. n=(А,В) vektorga 

orthogonal bo‘lgan barcha m=(x–x1, y–y1) vektorlarning M(x,y) uchlari bir to‘g‘ri chiziqda 

yotadi. Demak, (2) tenglama M1(0, –С/В) nuqtadan o‘tuvchi va n=(А,В) vektorga nisbatan 

pеrpеndikular joylashgan to‘g‘ri chiziqni ifodalar ekan. 
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       3-TA‘RIF:  (2) tenglama tekislikdagi to‘g‘ri chiziqning umumiy tenglamasi deb ataladi. 

Unda A va B koeffitsiyentlar, C esa ozod had deyiladi.  

   Teorema isbotidan ko‘rinadiki, (2) tenglama orqali aniqlanadigan n=(A,B) ≠0 vektor bu 

tenglama ifodalaydigan L to‘g‘ri chiziqqa nisbatan perpendikular bo‘ladi va uning normal 

vektori deb ataladi. 

       Masalan, 3x+4y–8=0 tenglama M1(0,2) nuqtadan o‘tuvchi va n=(3,4) vektorga 

pеrpеndikular bo‘lgan to‘g‘ri chiziqni ifodalaydi. 

    Shunday qilib, biz har qanday to‘g‘ri chiziq tenglamasi (2) ko‘rinishda bo‘lishini (analitik 

geometriyaning I asosiy masalasi) aniqladik va aksincha, har qanday (2) tenglama biror to‘g‘ri 

chiziqni ifodalashini (analitik geometriyaning II asosiy masalasi) isbotladik. 

       Endi tekislikdagi to‘g‘ri chiziqning (2) umumiy tenglamasini ayrim xususiy hollarini tahlil 

etib, xulosalar chiqaramiz. 

1) Ozod had C=0 bo‘lsin. Bunda (2) tenglama Ax+By=0 ko‘rinishda bo‘ladi. Bu 

tenglamani O(0,0) nuqta qanoatlantiradi. Demak, Ax+By=0 ko‘rinishdagi tenglamalar 

koordinatalar boshidan o‘tuvchi to‘g‘ri chiziqlarni ifodalaydi. 

2) A=0, ya’ni L to‘g‘ri chiziq tenglamasi By+C=0 ko‘rinishda bo‘lsin. Bu holda uning 

normal vektori n=(0,B)OX . Ammo n=(0,B) L bo‘lgani uchun bu holda L to‘g‘ri chiziq OX 

koordinata o‘qiga parallel (L || OX) yoki LOY bo‘ladi. 

3) B=0 holni ko‘ramiz. Bunda tenglama  Ax+C=0 ko‘rinishda bo‘lib, n=(A,0)OY . 

Demak, L || OY yoki LOX bo‘ladi. 

4) C=0 va B=0 bo‘lsin. Bunda tenglama Ax=0 yoki, A≠0 bo‘lgani uchun (A2+B2≠0 

shartga asosan), x=0 tenglamaga kelamiz. Bu tenglama OX koordinata o‘qi joylashgan to‘g‘ri 

chiziqni ifodalaydi. 

5) C=0 va A=0 holda y=0 tenglamaga kelamiz. Bu tenglama OY koordinata o‘qi 

joylashgan to‘g‘ri chiziqni ifodalaydi. 

            1.3. Tekislikdagi to‘g‘ri chiziqning burchak koeffitsiyentli tenglamasi. Berilgan L to‘g‘ri 

chiziq OX o‘qi bilan α burchak (α≠900) tashkil etishi (ya’ni OX o‘qini soat miliga teskari 

yo‘nalishda α burchakka burilsa, u L to‘g‘ri chiziqqa parallel bo‘ladi ) va OY o‘qidagi M0(0,b) 

nuqtadan o‘tishi ma’lum bo‘lsin (20-rasmga qarang).  

 
Bu to‘g‘ri chiziqda yotuvchi ixtiyoriy M(x,y) nuqtaning koordinatalari qanday tenglamani 

qanoatlantirishini aniqlaymiz. Chizmadan 

OM0=TN=b, OT=M0N=x, TM=y,  NMMKOM 00  

ekanligini ko‘ramiz. Bu yerda ΔM0MN to‘g‘ri burchakli uchburchak bo‘lib, undan ushbu natijani 

olamiz: 

.
00

btgxytgxbytg
x

by
tg

NM

TNTM
tg

NM

MN






   

Oxirgi tenglikda tgα=k belgilash kiritib, berilgan shartlarda  L to‘g‘ri chiziq tenglamasi quyidagi 

ko‘rinishda bo‘lishini topamiz: 

y=kx+b                                  (3) 

       4-TA‘RIF:  (3) tekislikdagi to‘g‘ri chiziqning burchak koeffitsiyentli tenglamasi  deyiladi. 

Unda k= tgα  to‘g‘ri chiziqning burchak koeffitsiyenti, b esa boshlang‘ich ordinatasi deb ataladi. 

     Izoh: Agar  OXL   bo‘lsa , unda α=900 va k= tgα ma’noga ega bo‘lmaydi. Bu holda L 

vertikal to‘g‘ri chiziq tenglamasi x=a ko‘rinishda bo‘ladi. 
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       Agar L to‘g‘ri chiziq umumiy tenglamasi Ax+By+C=0 (B≠0) bilan berilgan bo‘lsa, uning 

burchak koeffitsiyentli tenglamasiga quyidagicha o‘tiladi: 

.,)(0
B

C
b

B

A
k

B

C
x

B

A
yCAxByCByAx   

        Masalan, umumiy tenglamasi 4x–6y+3=0 bo‘lgan to‘g‘ri chiziqning burchak koeffitsiyentli 

tenglamasini topamiz: 

.
2

1
,

3

2

2

1

3

2
3460364  bkxyxyyx  

          1.4. Tekislikdagi to‘g‘ri chiziqning kesmalardagi tenglamasi. Koordinata boshidan 

o‘tmaydigan L to‘g‘ri chiziq OX va OY koordinata o‘qlarini mos ravishda M1(a,0) va M2(0,b) 

nuqtalarda kesib o‘tishi ma’lum bo‘lsin. Bu holda L tenglamasi qanday ko‘rinishda bo‘lishini 

topamiz. 

Bu to‘g‘ri chiziq tenglamasini topish uchun М1(а,0) vа М2(0,b) nuqtalar unda yotishidan 

foydalanamiz. Bu nuqtalarning koordinatalarini L to‘g‘ri chiziqning Ах+Ву+С=0 umumiy 

tenglamasini qanoatlantiradi, ya’ni  






















b

C
B

a

C
A

CBbA

CBAa

00

00
 

Bu yerda C≠0, chunki L to‘g‘ri chiziq koordinata boshidan o‘tmaydi. Shu sababli umumiy 

tenglamadan quyidagi natijani olamiz:         

.010)1(0)(0 
b

y

a

x

b

y

a

x
CCy

b

C
x

a

C
CByAx  

Demak, L to‘g‘ri chiziqning izlangan tenglamasi  

                                              1
b

y

а

x
                                  (4) 

ko‘rinishda bo‘ladi. Bunda |a| va |b| qaralayotgan L to‘g‘ri chiziqni mos ravishda OX va OY 

koordinata o‘qlaridan ajratgan kesma uzunliklarini ifodalaydi. Shu sababli quyidagi  ta’rif  

kiritiladi. 

     5-TA‘RIF:  (4)  to‘g‘ri chiziqning kesmalardagi tenglamasi deyiladi. 

     Agar koordinata boshidan o‘tmaydigan L to‘g‘ri chiziq Ах+Ву+С=0 (A≠0, B≠0, C≠0) 

umumiy tenglamasi bilan berilgan bo‘lsa, uning kesmalardagi tenglamasiga o‘tish uchun 

umumiy tenglamani (–C) soniga bo‘linadi: 

1
)/()/(

01)(0 






BC

y

AC

x
y

C

B
x

C

A
CByAx  . 

           Masalan, umumiy tenglamasi 2х+3y–6=0 bo‘lgan to‘g‘ri chiziqning kesmalardagi 

tenglamasini topamiz: 

.1
23

01
6

3

6

2
0632 

yx
yxyx  

Demak, bu to‘g‘ri chiziq OX va OY o‘qlarni М1(3,0) vа М2(0,2) nuqtalarda kesib o‘tadi. Bundan 

foydalanib L to‘g‘ri chiziqni quyidagicha osonlik bilan yasash mumkin (21-rasmga qarang):  

 
        1.5. Tekislikdagi to‘g‘ri chiziqning normal tenglamasi.  Berilgan L to‘g‘ri chiziqqa 

pеrpеndikular bo‘lgan n birlik vеktor va koordinata boshidan bu to‘g‘ri chiziqqacha bo‘lgan 

masofa |0Р|=р ma’lum bo‘lsin (22-rasm). Bu ma’lumotlar asosida L to‘g‘ri chiziq tenglamasini 

topamiz. Agar n birlik vеktor  OX   koordinata  o‘qi  bilan РОX= burchak tashkil etgan 

bo‘lsа, uning koordinatalari cos  va sin bo‘ladi, ya’ni  n =(cos , sin)  dеb yozish mumkin. 
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N(x,y) berilgan to‘g‘ri chiziqdagi ixtiyoriy bir nuqta va r =(х,у) uning radius-vektori bo‘lsin. r vа 

n vеktorlar orasidagi burchak РОN= deb olamiz. 

 
 r vа n vеktorlarning nr skalyar ko‘paytmasini ikki usulda hisoblaymiz. Skalyar ko‘paytmani 

koordinatalar orqali hisoblash formulasiga asosan 

n r = хcos + уsin   ; 

Skalyar ko‘paytmaning ta’rifiga asosan va Δ PON da cosφ=|OP|/|ON| ekanligidan foydalanib, 

ushbu tenglikni hosil qilamiz:  

 n r =|n| |r| cos = 1|r| cos=|ON|·|ОР|  |ON| = |ОР| = р. 

nr skalyar ko‘paytmasi uchun bu ikki ifodani tenglashtirib, berilgan L to‘g‘ri chiziqdagi barcha 

N(x,y) nuqtalarning koordinatalari 

  хcos + уsin   =р  хcos + уsin – р = 0             (5) 

tenglamani qanoatlantirishini ko‘ramiz. 

       6-TA‘RIF:   (5) tekislikdagi  to‘g‘ri chiziqning normal tenglamasi deyiladi.  

         Agar L to‘g‘ri chiziq Ах+Ву+С=0  umumiy tenglamasi bilan berilgan bo‘lsa, uning normal 

tenglamasiga o‘tish masalasini ko‘ramiz. Bu va (5) tenglama bitta to‘g‘ri chiziqni ifodalagani 

uchun ularning mos koeffitsiyentlari proporsional bo‘ladi. Agar noma’lum proporsionallik  

koeffitsiyentini μ deb belgilasak, unda 

μA=cosα ,      μB=sinα ,           μC= –p 

tengliklarga ega bo‘lamiz. Dastlabki ikki tenglikdan 

(μA)2+(μB)2=μ2(A2+ B2)= cos2α+ sin2α=1 => 
22

1

BA 
  

natijaga kelamiz. Yuqoridagi uchinchi tenglikdan μC= –p<0 ekanligini ko‘ramiz. Demak, μ 

ishorasi  C ozod had ishorasiga qarama-qarshi qilib olinishi kerak. Bunda μ normallashtiruvchi 

ko‘paytuvchi deyiladi. Natijada 

22
sincos

BA

CByAx
pyx




                     (6) 

tenglik orqali umumiy tenglamadan normal tenglamaga o‘tish mumkinligini ko‘ramiz. 

     Masalan, umumiy tenglamasi 3x+4y–15=0 bo‘lgan to‘g‘ri chiziqning normal tenglamasi 

quyidagicha bo‘ladi: 
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         1.6. Tekislikdagi to‘g‘ri chiziqning kanonik tenglamasi. Tekislikdagi L to‘g‘ri chiziqning 

biror М0(х0,у0) nuqtasi va unga parallel  a=mi+nj=( m, n)≠0 vеktor  berilgan bo‘lsin. Bu holda 

berilgan М0 nuqta vа a vеktor L to‘g‘ri chiziqni to‘liq aniqlaydi. Shu sababli a to‘g‘ri chiziqning 

yo‘naltiruvchi vеktori, M0 esa uning boshlang‘ich nuqtasi deyiladi. Bu ma’lumotlar asosida L 

to‘g‘ri chiziq tenglamasini aniqlaymiz. Buning uchun berilgan L to‘g‘ri chiziqda yotuvchi 

ixtiyoriy M(x,y) nuqtani olamiz. Bu nuqtani boshlang‘ich M0 nuqta bilan tutashtirib, x=(х–х0, у–

у0) vеktorni hosil qilamiz. Shartga asosan x vа a vеktorlar kollinеar bo‘ladi. Vektorlarning 

kollinearlik shartiga asosan (IV bob, §3, (5) formulaga qarang) ularning mos koordinatalari 

proporsionaldir: 

                                          
n

yy

m

xx 00 



                                 (7) 
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    Izoh:  Agar L to‘g‘ri chiziqning a=( m, n) yo‘naltiruvchi vеktorida m=0 (L-gorizontal to‘g‘ri 

chiziq) yoki n=0 (L-vertikal to‘g‘ri chiziq) bo‘lsa , unda (7) tenglamadagi tegishli kasrlarning 

suratlari nol deb olinadi va L to‘g‘ri chiziqning tenglamasi y=y0 yoki x=x0 ko‘rinishda yoziladi. 

         7-TA‘RIF:  (7) tekislikdagi to‘g‘ri chiziqning kanonik tеnglamasi deyiladi. 

“Kanonik” so‘zi sodda, ixcham degan ma’noni ifodalaydi. Agar L to‘g‘ri chiziq umumiy 

Ax+By+C=0 tenglamasi bilan berilgan bo‘lsa, yo‘naltiruvchi vеktor sifatida a=(B,–A) vektorni, 

boshlang‘ich М0(х0,у0) nuqta sifatida esa koordinatalari Aх0+Bу0=–C shartni qanoatlantiruvhchi 

ixtiyoriy bir nuqtani olish mumkin. Masalan, х0=0, у0=–C/B yoki х0=–C/A, у0=0 deb olish 

mumkin.  

       Izoh: Agar L to‘g‘ri chiziq OX yoki OY o‘qiga perpendikular, ya’ni  to‘g‘ri chiziq  i yoki  j  

vеktorga  perpendikular  bo‘lsa, unda n=0 yoki m=0 bo‘ladi. Bu holda (7) tenglamadagi tegishli 

kasrning surati  nolga teng deb olinadi va L to‘g‘ri chiziqning kanonik tenglamasi mos ravishda 

x=x0 yoki  y=y0 ko‘rinishda bo‘ladi. 

       1.7. Tekislikdagi to‘g‘ri chiziqning parametrik tenglamasi. To‘g‘ri chiziqning (7) 

kanonik tenglamasidagi kasrlarning qiymatlari M(x,y) nuqta to‘g‘ri chiziq bo‘ylab harakat 

etganda o‘zgarib boradi va ixtiyoriy haqiqiy t soniga teng bo‘la oladi. Shu sababli bu tenglamani 

quyidagicha yozish mumkin: 

).,(,
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000 
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xx

m

yy
  (8) 

          8-TA‘RIF:  (8) sistemada t – parametr, sistemaning o‘zi esa  tekislikdagi to‘g‘ri 

chiziqning parametrik tenglamasi deyiladi. 

         Agar  to‘g‘ri chiziq umumiy Ax+By+C=0 (A≠0, B≠0) tenglamasi bilan berilgan bo‘lsa, 

uning parametrik tenglamasiga o‘tish uchun x=t deb olamiz. Bundan to‘g‘ri chiziqning quyidagi 

parametrik tenglamasiga kelamiz: 
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    Izoh: Agar umumiy tenglamada A=0 yoki B=0 bo‘lsa, (8) parametrik tenglama  






















ty
A
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x

B
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y

tx
   yoki  

ko‘rinishda yoziladi. 

     To‘g‘ri chiziqqa doir har xil masalalarni yechishda uning u yoki bu ko‘rinishdagi tenglamasi 

qulay bo‘lishi mumkin va bunga biz kelgusida ishonch hosil etamiz. 

 

XUYLOSA 

    Tekislikdagi analitik geometriyada chiziqlarning xususiyatlari ularning tenglamalari orqali 

algebraik usulda o‘rganiladi. Eng sodda va eng ko‘p uchraydigan chiziq–to‘g‘ri chiziqdir. 

Tekislikdagi to‘g‘ri chiziqlarning umumiy, burchak koeffitsiyentli, kesmalardagi, normal, 

kanonik va parametrik tenglamalarini ko‘rish mumkin. Bu tenglamalardan kelgusida to‘g‘ri 

chiziqqa doir turli masalalarni yechishda foydalaniladi. 

  

Tayanch iboralar 

 

* Gеomеtrik obyеkt tenglamasi  * Analitik gеomеtriya prеdmеti * Analitik gеomеtriyaning 

ikkita asosiy masalasi  * Aylana tenglamasi  * To‘g‘ri chiziqning umumiy tenglamasi * Burchak 

koeffitsiyentli tenglama  * Kesmalardagi tenglama  

* Normal tenglama  *  Kanonik tenglama  * Parametrik tenglama. 

 

Takrorlash uchun  savollar 
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10. Gеomеtrik obyеkt tenglamasi dеb nimaga aytiladi? 

11. Analitik gеomеtriya prеdmеti nimadan iborat? 

12. Analitik gеomеtriyaning ikkita asosiy masalasi qanday ifodalanadi? 

13. Aylana tenglamasi qanday ko‘rinishda bo‘ladi? 

14. To‘g‘ri chiziqning umumiy tenglamasi qanday ko‘rinishda bo‘ladi? 

15. To‘g‘ri chiziqning normal vektori qanday aniqlanadi? 

16. Umumiy tenglamaning ayrim xususiy hollarini tahlil eting. 

17. To‘g‘ri chiziqning burchak koeffitsiyenti deb nimaga aytiladi? 

18. To‘g‘ri chiziqning burchak koeffitsiyentli tenglamasi qanday ko‘rinishda bo‘ladi? 

19. Umumiy tenglamadan burchak koeffitsiyentli tenglamaga qanday o‘tiladi?  

20. To‘g‘ri chiziqning kesmalardagi tenglamasi qanday ko‘rinishda bo‘ladi? 

21.  Qanday to‘g‘ri chiziqlar uchun ularning kesmalardagi tenglamasi mavjud bo‘ladi? 

22. Umumiy tenglamadan kesmalardagi tenglamaga qanday o‘tiladi? 

23. To‘g‘ri chiziqning normal tenglamasi qanday ko‘rinishda bo‘ladi? 

24. Umumiy tenglamadan normal  tenglamaga qanday o‘tiladi? 

25. Qanday vektor  berilgan to‘g‘ri chiziqning yo‘naltiruvchi vektori deyiladi? 

26. To‘g‘ri chiziqning boshlang‘ich nuqtasi deb nimaga aytiladi? 

27. To‘g‘ri chiziqning kanonik tenglamasi qanday ko‘rinishda bo‘ladi? 

28. Umumiy tenglamadan kanonik  tenglamaga qanday o‘tiladi? 

29. To‘g‘ri chiziqning parametrik tenglamasi qanday ko‘rinishda bo‘ladi? 

30. Umumiy tenglamadan parametrik  tenglamaga qanday o‘tiladi? 

 

 TO‘GRI CHIZIQLARGA DOIR AYRIM MASALALAR 

 

 To‘g‘ri chiziqlarga doir masalalar. 

 To‘g‘ri chiziq tenglamalarining iqtisodiy tatbiqlari. 

 

2.1. To‘g‘ri chiziqlarga doir masalalar. Bu yerda biz to‘g‘ri chiziqlarga doir tez-tez 

uchrab turadigan ayrim masalalar va ularning yechimlari bilan tanishib chiqamiz. 

       1-masala: Berilgan M0(x0,y0) nuqtadan o‘tuvchi to‘g‘ri chiziqlar tenglamasini toping. 

       Yechish:  Izlangan L to‘g‘ri chiziqlarning burchak koeffitsiyentli y=kx+b tenglamasidan 

foydalanamiz. Berilgan M0(x0,y0) nuqta L to‘g‘ri chiziqda yotgani uchun uning koordinatalari bu 

tenglamani qanoatlantiradi, ya’ni y0=kx0+b tenglik o‘rinli bo‘ladi. Bu tenglikni oldingi 

tenglamadan hadma-had ayirib, masala javobini quyidagi ko‘rinishda topamiz: 

                                               y–y0=k(x–x0).                                         (1) 

Bunda burchak koeffitsiyenti k bir qiymatli aniqlanmaydi va uning qiymatini ixtiyoriy ravishda 

tanlash mumkin. Buning sababi shundan iboratki, berilgan M0(x0,y0) nuqta orqali cheksiz ko‘p 

to‘g‘ri chiziq o‘tkazish mumkin. (1) berilgan nuqtadan o‘tuvchi to‘g‘ri chiziqlar dastasi 

tenglamasi deyiladi. Masalan, M0(5,–3) nuqtadan  o‘tuvchi to‘g‘ri chiziqlar dastasi tenglamasi  

y+3=k(x–5)   y=kx–(5k+3) 

ko‘rinishda bo‘ladi. Agar k=2 desak, M0(5,–3) nuqtadan  o‘tuvchi aniq bir to‘g‘ri chiziq 

tenglamasi  y=2x–13 hosil bo‘ladi. 

      2-masala: Berilgan ikkita M1(x1,y1) va M2(x2,y2) nuqtalardan o‘tuvchi to‘g‘ri chiziq 

tenglamasini toping. 

       Yechish: Berilgan nuqtalardan o‘tuvchi to‘g‘ri chiziq tenglamasini topish uchun М1(х1,у1) 

nuqtani boshlang‘ich nuqta, ularni tutashtirishdan hosil bo‘lgan a=(x2– x1, y2– y1) vеktorni esa 

yo‘naltiruvchi vektor dеb olish mumkin. Shu sababli izlangan to‘g‘ri chiziqning kanonik 

tenglamasi 
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                                  (2) 

ko‘rinishda bo‘ladi.  

Masalan, М1(2,1) vа М2(–3,0) nuqtalardan o‘tuvchi to‘g‘ri chiziq tenglamasi quyidagicha 

bo‘ladi: 

035)1(5)2(
10

1

23

2










yxyx

yx
. 

TA‘RIF:   L1 va L2 to‘g‘ri chiziqlar orasidagi  burchak deb ularning birinchisini soat miliga 

teskari yo‘nalishda aylantirib ikkinchisi bilan astma-ust tushirish uchun kerak bo‘ladigan 

burilish burchagiga aytiladi. 

          3-masala: Berilgan ikkita L1 va L2 to‘g‘ri chiziqlar orasidagi φ burchakni toping. 

          Yechish: I hol. L1 va L2 to‘g‘ri chiziqlar o‘zlarining burchak koeffitsyеntli  tenglamalari 

у=k1х+b1 va у=k2х+b2  bilan berilgan bo‘lsin. Bu  to‘g‘ri chiziqlarning OX o‘qi bilan hosil qilgan 

burchaklarini mos ravishda  1 vа 2  kabi belgilaymiz (23-rasmga qarang).   

 

Chizmadan ko‘rinadiki izlanayotgan burchak φ=α2–α1 bo‘ladi va shu sababli uning tangensini 

quyidagicha topish mumkin: 

12

12
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1
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 . 

 Bunda tgα1 =k1  vа tgα2 =k2 ekanligini hisobga olib vа ≠900 shartda izlangan burchak uchun  

                                   
12

12

1 kk

kk
tg




                               (3) 

formulaga ega bo‘lamiz.  

II hol. L1 va L2 to‘g‘ri chiziqlar o‘zlarining А1х+В1у+С1=0 vа А2х+В2у+С2=0 umumiy 

tenglamalari bilan berilgan bo‘lsin. Bu tenglamalardan L1 va L2 to‘g‘ri chiziqlarning  n1=(А1, В1) 

vа n2=(А2, В2) normal vеktorlarini topamiz. Unda izlangan  burchak normal vеktorlar orasidagi 

burchak bilan tеng bo‘ladi va, vеktorlar  orasidagi burchak formulasiga asosan , 

                 
2
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1

2
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2121cos
BABA

BBAA




                (4) 

formula bilan topiladi. 

   Misol sifatida umumiy tenglamalari 5x–y+7=0 va 3x+2y–1=0 bo‘lgan to‘g‘ri chiziqlar 

orasidagi burchakni (4) formulaga asosan topamiz: 

.45
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2222
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        4-masala: Berilgan ikkita L1 va L2 to‘g‘ri chiziqlarning parallellik va pеrpеndikularlik 

shartlarini toping. 

         Yechish: I hol. L1 va L2 to‘g‘ri chiziqlar o‘zlarining burchak koeffitsiyеntli  

tenglamalari у=k1х+b1 va у=k2х+b2  bilan berilgan bo‘lsin. 

Agar L1 va L2 to‘g‘ri chiziqlar parallel bo‘lsa, y holda  

α1 = α2 => tg α1 = tg α2 => k1 = k2. 

Aksincha, agar k1 = k2  bo‘lsa, u holda (3) formuladan tg = 0 =>  = 0, ya’ni L1 va L2 

to‘g‘ri chiziq parallel bo‘ladi. Shunday qilib, burchak koeffitsiyentli tenglamalari bilan berilgan 

ikki  to‘g‘ri chiziqning parallel  bo‘lishining zaruriy va yеtarli sharti  

k1 = k2                               (5) 

bo‘ladi. 

Agar L1 va L2 to‘g‘ri chiziqlar perpendikular  bo‘lsa, unda =900 bo‘ladi. Yuqoridagi (3) 

formuladan 

12

121

kk

kk
ctg




  

ekanligini ko‘ramiz. =900 holda ctg=0 bo‘ladi va shu sababli uning formulasidagi kasrning 

surati nolga teng bo‘lishi kerak: 

1+k1k2=0 => k1k2= –1.                 (6) 

  Aksincha, agar (6) shart bajarilsa, unda ctg=0 bo‘ladi va =900 ekanligi kelib chiqadi. 

Demak, (6) ikkita to‘g‘ri chiziqning pеrpеndikularligining zaruriy  va yеtarli shartini 

ifodalaydi.     

II hol. L1 va L2 to‘g‘ri chiziqlar o‘zlarining А1х+В1у+С1=0 vа А2х+В2у+С2=0 umumiy 

tenglamalari bilan berilgan bo‘lsin. Bu holda  L1 va L2 to‘g‘ri chiziqlar  parallel yoki 

perpendikular bo‘lishi uchun ularning n1=(А1, В1) vа n2=(А2, В2) normal vеktorlari mos ravishda 

kollinear yoki orthogonal bo‘lishi zarur va yetarlidir. Unda vektorlarning  kollinearlik yoki 

ortogonallik shartlaridan foydalanib, masala javobini hosil etamiz: 

                              0212121  BBAALL ,                   (7) 

                                       
2

1

2

1
21

B

B

A

A
LL   .                                    (8) 

        Misol sifatida burchak koeffitsiyentli tenglamalari 

1
3

1
,53  xyxy  

bilan berilgan to‘g‘ri chiziqlarni qaraymiz. Bu yerda k1=–3 va k2=1/3 bo‘lgani uchun k1k2= –1. 

Demak, (6) shart bajarilmoqda va shu sababli L1 va L2 o‘zaro pеrpеndikular joylashgan. 

      Masala: М0(–3,–1) nuqta orqali o‘tuvchi vа umumiy tenglamasi 2x+у–3=0 bo‘lgan  to‘g‘ri 

chiziqqa pеrpеndikular to‘g‘ri chiziqning tenglamasi topilsin. 

     Yechish: Izlanayotgan to‘g‘ri chiziq М0(–3,–1) nuqta orqali o‘tadi va shu sababli (1) 

formulaga asosan uning tenglamasi y+1=k2(x+3) ko‘rinishda bo‘ladi. Bu tenglamadagi k2 

burchak koeffitsiyentini (6) perpendikularlik shartidan topamiz. Berilgan  to‘g‘ri chiziqning 

burchak koeffitsiyеnti k1=–1/2 ekanligidan k2=–1/k1 =2 bo‘lishi kelib chiqadi. Unda izlanayotgan 

to‘g‘ri chiziqning tenglamasi 
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y+1=k2(x+3) => y+1=2(x+3) => y=2x+5 

ekanligini topamiz. 

       5-masala: Berilgan М0(х0,у0) nuqtadan berilgan L to‘g‘ri chiziq‘gacha bo‘lgan d masofani 

toping. 

         Yechish: L to‘g‘ri chiziq umumiy tenglamasi Aх+Bу+C=0 bilan berilgan bo‘lsin. Berilgan 

М0(х0,у0) nuqta bu L to‘g‘ri chiziqda yotmaydi deb olamiz, chunki aks holda d=0 bo‘lishi 

ravshan. М0(х0,у0) nuqtadan L to‘g‘ri chiziqqa o‘tkazilgan perpendikular asosini М1(х1,у1) deb 

belgilaymiz (24-rasmga qarang).   

 

Berilgan L to‘g‘ri chiziqning n=(A,B) normal va uchi M1, boshi esa M0 nuqtada joylashgan 

d=(x0– x1, y0– y1) vektorlarni qaraymiz. Bu vektorlar kollinear va ularning yo‘nalishlari bir xil 

yoki qarama-qarshi bo‘lishi mumkin. 

      Dastlab n=(A,B) va d=(x0–x1, y0– y1) vektorlar bir xil yo‘nalgan holni ko‘ramiz. Bu holda 

ular orasidagi burchak φ=0 bo‘ladi. Unda n·d skalyar ko‘paytmani ta’rifi va koordinatalardagi 

ifodasiga asosan ushbu tenglikni hosil etamiz:  

  n·d= |n|·|d|·cosφ=|n|·|d|·cos0=|n|·|d|=d· ).()( 1010
22 yyBxxABA      

М1(х1,у1) nuqta L to‘g‘ri chiziqda yotganligi uchun 

Ax1+ By1+C=0 => C= –( Ax1+ By1) 

tenglik o‘rinli bo‘ladi. Shuning uchun 

A(x0–x1)+ B(y0–y1)= Ax0+ By0–( Ax1+ By1)= Ax0+ By0+C 

deb yozish mumkin. Unda yuqoridagi n·d skalyar ko‘paytma ifodasidan 

22

00

BA

CByAx
d




  

 formulaga ega bo‘lamiz.  

        Agar n=(A,B) va d=(x0– x1, y0– y1) vektorlar qarama-qarshi yo‘nalgan bo‘lsa, ular orasidagi 

burchak φ=1800 va bu holda cos φ=cos1800 = –1 bo‘ladi. Yuqoridagi mulohazalarni takrorlab, 

bu holda  

22

00 )(

BA

CByAx
d




  

natijaga erishamiz. Bu ikkala holni birlashtirib  

22

00

BA

CByAx
d




                           (9) 

umumiy formulani hosil etamiz. 
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    Izoh:  Masala yechimidan kelib chidadiki, agar  Ax0+ By0+C>0 bo‘lsa М0(х0,у0) nuqta 

umumiy tenglamasi Aх+Bу+C=0 bo‘lgan L to‘g‘ri chiziqdan yuqorida va aksincha, Ax0+ 

By0+C<0 bo‘lsa, L to‘g‘ri chiziqdan pastda joylashgan bo‘ladi. Ax0+ By0+C=0 holda esa 

М0(х0,у0) nuqta L to‘g‘ri chiziqda yotishi tushunarlidir. 

       Masala: М0(–3,–1) nuqtadan umumiy tenglamasi 4x+3у–1=0 bo‘lgan  to‘g‘ri chiziqqacha 

bo‘lgan D masofani toping va ular o‘zaro qanday joylashganini aniqlang. 

     Yechish: (9) formulaga asosan 

.8,3
5

19

34

4)1(3)3(4

22








d  

Bunda 

Ax0+ By0+C=4·(–3)+3·(–1) –4=–19<0 

bo‘lgani uchun М0(–3,–1) nuqta L to‘g‘ri chiziqdan pastda joylashganligini ko‘ramiz.  

     Shuni ta’kidlab o‘tish kerakki, bu masala L to‘g‘ri chiziq normal tenglamasi 

0sincos  pyx   

bilan berilganda juda oddiy yechiladi, chunki bu holda (9) formulani (V bob,§1, (6) formulaga 

qarang)  

pyxd   sincos 00                         (10) 

ko‘rinishda yozish mumkin. Demak, М0(х0,у0) nuqtadan normal tenglamasi bilan berilgan to‘g‘ri 

chiziqqacha  masofani topish uchun bu nuqta koordinatalarini normal tenglamaga qo‘yish va 

hosil bo‘lgan sonni absolut qiymatini olish kifoyadir. 

          6-masala: Berilgan L1 va L2 to‘g‘ri chiziqlarning М0(х0,у0) kesishish nuqtasini  toping. 

         Yechish: Bu to‘g‘ri chiziqlarning  

A1х+B1y+C1=0 (L1),   A2х+B2y+C2=0 (L2) 

umumiy tenglamalarini qaraymiz. М0(х0,у0) kesishish nuqtasi ham L1 va ham L2 to‘g‘ri 

chiziqlarga tegishli bo‘lgani uchun uning koordinatalari yuqoridagi ikkala umumiy tenglamalarni 

qanoatlantiradi. Demak,  М0(х0,у0) kesishish nuqtasining koordinatalari ushbu chiziqli 

tenglamalar sistemasidan topiladi: 
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 .     (11) 

           Agar (11) sistemada 

2
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B

B

A

A
  

shart bajarilsa, u yagona (х0,у0) yechimga ega bo‘ladi va L1 , L2 to‘g‘ri chiziqlar faqat bitta 

М0(х0,у0) nuqtada kesishadi. 

       Agar (11) sistemada 
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A
  

shart bajarilsa, u cheksiz ko‘p yechimga ega bo‘ladi va L1, L2  to‘g‘ri chiziqlar ham cheksiz ko‘p 

nuqtalarda kesishadi, ya’ni ular ustma-ust tushadi. 

       Agar (11) sistemada 
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shart bajarilsa, u yechimga ega bo‘lmaydi va L1 , L2 to‘g‘ri chiziqlar birorta ham nuqtada 

kesishmaydi, ya’ni ular parallel joylashgan bo‘ladi. 

        Misol sifatida umumiy tenglamalari 2х+у–1=0 vа х+2у+1=0 bo‘lgan to‘g‘ri chiziqlarning  

М0(х0,у0)kesishish nuqtasini topamiz. Bu holda (11) sistema va uning yechimi quyidagicha 

bo‘ladi: 
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Demak, bu to‘g‘ri chiziqlar  М0(1,–1) nuqtada kesishadi. 

       7-masala: Koordinata boshidan o‘tmaydigan L to‘g‘ri chiziq va OX, OY koordinata o‘qlari 

bilan chegaralangan uchburchakning S yuzasini toping. 

         Yechish: Berilgan L to‘g‘ri chiziqning kesmalardagi (x/a)+(y/b)=1 tenglamasini qaraymiz 

(25-rasmga qarang). 

 

Chizmadan ko‘rinadiki, izlanayotgan S yuza to‘g‘ri burchakli ΔAOB yuzasidan iborat. Bu 

uchburchakning katetlari uzunliklari L to‘g‘ri chiziqning kesmalardagi tenglamasidan |AO|=|a| 

va |BO|=|b| kabi topiladi. Demak, izlangan yuza 

22

1

2

1 ab
baBOAOS                      (12) 

formula bilan topiladi. 

      Misol: Umumiy tenglamasi 3x–8y+24=0 bo‘lgan to‘g‘ri chiziq va koordinata o‘qlari bilan 

chegaralangan uchburchak yuzasini toping. 

     Yechish:  Dastlab bu to‘g‘ri chiziqning kesmalardagi  tenglamasini topamiz: 

1
38
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24

2483
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yxyx
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Demak, a=–8 , b=3 va (12) formulaga asosan 

kv.birlik.12
2

38



S  

 

XULOSA 

   Tekislikdagi to‘g‘ri chiziqning turli tenglamalaridan foydalanib ikki to‘g‘ri chiziq orasidagi 

burchakni, ularning parallellik va perpendikularlik shartlarini, nuqtadan to‘g‘ri chiziqqacha 

masofani topish kabi geometrik masalalar osonlik bilan o‘z yechimini topadi. To‘g‘ri chiziq 

tenglamalarining iqtisodiy tatbig‘iga misol sifatida talab va taklif funksiyalari chiziqli bo‘lganda 

ularning muvozanat narxini topish masalasini ko‘rsatish mumkin. 

 

Tayanch iboralar 
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* To‘g‘ri chiziqlar dastasi * Ikkita nuqtadan o‘tuvchi to‘g‘ri chiziq * Ikki to‘g‘ri chiziq orasidagi 

burchak  * Parallellik sharti * Perpendikularlik sharti * Nuqtadan to‘g‘ri chiziqqacha bo‘lgan 

masofa  * Ikki to‘g‘ri chiziqning kesishish nuqtasi  

* Uchburchak yuzasi 

 

Takrorlash uchun  savollar 

 

1. To‘g‘ri chiziqlar dastasi tenglamasi deb nimaga aytiladi ? 

2. Berilgan ikkita nuqtadan o‘tuvchi to‘g‘ri chiziq tenglamasi qanday ko‘rinishda bo‘ladi ? 

3. Ikki to‘g‘ri chiziq orasidagi burchak qanday aniqlanadi? 

4. Ikki to‘g‘ri chiziq orasidagi burchak qanday topiladi? 

5. To‘g‘ri chiziqlarning pеrpеndikularlik sharti nimadan iborat? 

6. To‘g‘ri chiziqlarning parallellik sharti nimadan iborat ? 

7. Nuqtadan to‘g‘ri chiziqqacha bo‘lgan masofa qanday topiladi? 

8. Ikki to‘g‘ri chiziqning kesishish nuqtasi qanday aniqlanadi? 

9. To‘g‘ri chiziq va koordinata o‘qlari bilan chegaralangan uchburchak yuzasini topish 

formulasini yozing. 

 

 §  TEKISLIKDA 2-TARTIBLI CHIZIQLAR. AYLANA, ELLIPS, GIPERBOLA, 

PARABOLA. 

ANALITIK GEOMETRIYANING AMALIY MASALALARGA TADBIG’I. 

 II tartibli tenglama va chiziqlar. 

 Aylana va uning  tenglamalari. 

 Ellips va uning kanonik tenglamasi. 

 Ellipsning  xarakteristikalari. 
 

       3.1. II tartibli tenglama va chiziqlar. Bu bobning  boshida har qanday I tartibli 

Ax+By+C=0 tenglama tekislikda biror to‘g‘ri chiziqni aniqlashini va aksincha, tekislikdagi har 

qanday to‘g‘ri chiziq I tartibli tenglamaga ega bo‘lishini ko‘rib chiqqan edik.  

       Endi tekislikda II tartibli tеnglamаlarni qaraymiz. Bu tenglamalarning umumiy ko‘rinishi 

quyidagicha bo‘ladi:  

                Ах2+2Вху+Су2+2Dх+2Еу+F=0                        (1) 

Bunda (1) tenglamadagi A, B, C koeffitsiyentlardan kamida bittasi noldan farqli, ya’ni 

A2+B2+C2≠0 shart bajarilishi kerak. Aks holda (1) tenglama I tartibli tenglamaga aylanadi. 

1-TA’RIF: Tenglamasi (1) ko‘rinishda bo‘lgan tekislikdagi chiziqlar II tartibli chiziqlar 

deb ataladi.  

Biz quyida bunday chiziqlarning turlari bilan tanishib chiqamiz. Hozircha esa (1) tenglama 

har doim ham biror egri chiziqni ifodalashi shart emasligini misollar orqali ko‘rsatamiz.  

1-misol. (1) tenglamadan A=1, C=–1,B=D=E=F=0 holda hosil bo‘ladigan  II tartibli x2–

y2=0 tenglama ikkita I tartibli y=±x tenglamalarga ajraladi va ikkita to‘g‘ri chiziqni ifodalaydi. 

 2-misol. A=C=F=1, D=–1, B=E=0 holda (1) tenglama 

х2 +у2–2х+1=0 => (x–1)2+y2=0 

ko‘rinishga keladi va uni faqat bitta M(1,0) nuqta qanoatlantiradi. 

 3-misol. A=C=F=1, D=B=E=0 holda (1) tenglama  х2 +у2+1=0 ko‘rinishga keladi va uni 

birorta ham nuqta qanoatlantirmaydi, ya’ni bu tenglama bo‘sh to‘plamni ifodalaydi. 
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            3.2. Aylana va uning  tenglamalari. Bizga maktabdan tanish bo‘lgan aylana ta’rifini 

eslaymiz. 

     2-TA’RIF:  Berilgan M(a,b) nuqtadan bir xil R masofada joylashgan tekislikdagi nuqtalar 

to‘plami (geometrik o‘rni) aylana deb ataladi. Bunda M(a,b) nuqta aylananing markazi,  R soni 

esa aylananing radiusi deyiladi. 

        Markazi M(a,b) nuqtada va radiusi R bo‘lgan aylananing tenglamasi 

222 )()( Rbyax 
                       (2) 

ko‘rinishda bo‘lishini oldin ko’rib o‘tgan edik. (2) aylananing normal tenglamasi deb ataladi va 

undan aylana II tartibli egri chiziq ekanligi ko‘rinadi. Agar aylana markazi O(0,0) koordinata 

boshida joylashgan bo‘lsa, uning tenglamasi 

222 Ryx   

ko‘rinishda bo‘ladi va u aylananing kanonik tenglamasi deyiladi. 

          Endi umumiy holdagi  II tartibli (1) tenglama qaysi shartda aylanani ifodalashini 

aniqlaymiz. Qisqa ko‘paytirish formulalardan foydalanib (2) tenglamani   

х2+у2–2ах–2bу+а2+b2–R2=0                                (3) 

ko‘rinishga keltiramiz. Bu yerdan  aylananing (3) tenglamasi (1) umumiy tenglamadan  

A=C=1, B=0, D=–2a, E=–2b;  F=а2+b2–R2   

bo‘lgan holda kelib chiqishini ko‘ramiz..  

         Endi qanday holda (1) umumiy tenglama aylanani ifodalashini aniqlaymiz. (3) 

tenglamadan ko‘rinadiki birinchi navbatda B=0 va A=C bo‘lishi kerak. Bu holda  A2+B2+C2≠0 

shartdan A=C ≠0 ekanligi kelib chiqadi va (1) tenglama ushbu                 

Aх2+Aу2+2Dх+2Еу+F=0                        (4) 

ko‘rinishda bo‘ladi. Bu tenglamani (2) ko‘rinishga keltirish uchun uni A≠0 soniga bo‘lamiz va 

to‘liq kvadratlarni ajratamiz: 

(5)                                      .)()(0)()(

022022
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Bunda a=–D/A va b=–E/A belgilash kiritilgan. Bu yerda Δ=D2 +E2–AF ishorasiga qarab uch hol 

bo‘lishi mumkin. 

    I hol: Δ<0. Bu holda (5) tenglama bo‘sh to‘plamni (mavhum aylanani) ifodalaydi, chunki 

uning chap tomoni doimo nomanfiydir. 

    II hol: Δ=0. Bu holda (5) tenglama faqat bitta M(a,b) nuqtani (markazi shu nuqtada va radiusi 

R=0 bo‘lgan aylanani) ifodalaydi. 

    III hol: Δ>0.  Bunda Δ=R2 deb belgilash mumkin va (5) tenglama (2) ko‘rinishni oladi, ya’ni 

aylanani ifodalaydi. 

       Demak, (4) ko‘rinishdagi II tartibli tenglamada   D2+E2–AF=Δ>0 shart bajarilsa, u M(a,b) 

markazining koordinatalari a=–D/A va b=–E/A, radiusi esa  

A

AFED
R




22

 

bo‘lgan aylanani ifodalaydi va (4) aylananing umumiy tenglamasi deb aytiladi.   
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Masalan, х2+у2–2х+6у–15=0 tenglamani qaraymiz. Bu tenglamada 

           A=C=1, D=–1, E=3, F=–15, D2+E2–AF=1+9–(–15)=25>0. 

Demak, bu tenglama markazi M(1, –3) va radiusi R=5 bo‘lgan aylanani ifodalaydi. Haqiqatan 

ham 

х2+у2–2х+6у–15=0 => (x–1)2 –1+(y+3)2–9–15=0 => (x–1)2 +(y+3)2=25=52. 

 3.3. Ellips va uning kanonik tenglamasi. Dastlab ellips ta’rifini keltiramiz. 

       3-TA’RIF:  Berilgan ikkita F1 va F2 nuqtalargacha  masofalarining yig‘indisi o‘zgarmas 

songa tеng bo‘lgan tekislikdagi nuqtalarining gеomеtrik o‘rni ellips dеb ataladi. Bunda  F1 va F2  

nuqtalar ellipsning  fokuslari  deyiladi. 

      Ta’rif bo‘yicha ellips tenglamasini keltirib chiqaramiz. Buning uchun F1 va F2 fokuslar 

orasidagi  masofani 2c, ellipsning ixtiyoriy M(x,y) nuqtasidan fokuslarigacha bo‘lgan masofalar 

yig‘indisini |MF1|+|MF2|=2a dеb belgilaymiz. XOY Dekart koordinatalar sistemasini 

quyidagicha kiritamiz. OX o‘qini F1 va F2 fokuslar orqali, OY o‘qini esa fokuslar o‘rtasidan 

o‘tkazamiz (26-rasmga qarang). Bunda  F1 vа F2 fokuslar koordinatalar boshiga nisbatan 

simmetrik joylashadi va, belgilashimizga asosan |F1F2|=2c bo‘lgani uchun, |OF1|=|OF2|=c 

bo‘ladi. Shu sababli bu fokuslar F1(–c,0) vа F2(c,0) koordinatalarga ega bo‘ladi.  

 

Bu holda, ikki nuqta orasidagi masofa formulasiga asosan, 

22
2

22
1 )(,)( ycxMFycxMF   

va, ellips ta’rifiga asosan, 

 

aycxycxMFMF 2)()( 2222
21  . 

Bu tenglikni quyidagicha soddalashtiramiz:  
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Yuqoridagi chizmadagi F1MF2 uchburchakdan uchburchak tengsizligiga asosan 

|MF1|+|MF2|>|F1F2| => 2a>2c>0 => a2– c2 >0 

 Ekanligini ko‘ramiz. Shu sababli а2–с2 = b2 dеb belgilab olish mumkin. Bu belgilashda (6) 

tenglama b2х2+а2у2=а2b2 ko‘rinishga kеladi. Bu tenglamani a2b2 ifodaga bo‘lib, ushbu 

tenglamaga kelamiz:   

                      )(1 222

2

2

2

2

cab
b

y

a

x
                        (7) 

        4-TA’RIF:    (7) tenglama ellipsning kanonik tenglamasi deyiladi. 
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           Ellips kanonik tenglamasini tahlil etib, uning xususiyatlarini aniqlaymiz. 

 Kanonik (7) tenglamada ellipsga tegishli  har bir M(x,y) nuqtaning koordinatalari 

kvadrati bilan qatnashmoqda. Shu sababli M1(–х,у), M2(–х, –у) va M3(х, –у) nuqtalarning 

koordinatalari ham (7) kanonik tenglamani qanoatlantiradi, ya’ni bu nuqtalar ham ellipsga 

tegishli bo‘ladi. Bundan OX va OY koordinata o‘qlari ellips uchun simmetriya o‘qlari bo‘lishi 

kelib chiqadi. 

 (7) tenglamaga x=0 yoki y=0 qiymatlarni qo‘yib va bunda  hosil bo‘ladigan 

tenglamalarni yechib, mos ravishda ellipsning OX yoki OY koordinata o‘qlari bilan kesishish 

nuqtalarini topamiz: 

.10;10 22

2

2
22

2

2

аxах
а

х
уbyby

b

у
х   

Demak, ellips OX o‘qini А1(–а,0) va А2(а,0),  OY o‘qini esa В1(0,–b) va B2(0,b) nuqtalarda 

kesib o‘tadi. Bu nuqtalar ellipsning uchlari deyiladi. Ellips uchlari orasidagi A1A2=2a va 

B1B2=2b kesmalar mos ravishda ellipsning katta o‘qi va kichik o‘qi,  OA1=OA2=a va 

OB1=OB2=b esa uning katta yarim o‘qi va kichik yarim o‘qi  deyiladi. 

 (7) kanonik tenglamadan ellipsga tegishli ixtiyoriy M(x,y) nuqtaning koordinatalari 

bуbу
a

x

b

y
ахах

b

y

а

х
  2

2

2

2

2
2

2

2

2

2

11,11      

tengsizliklarni qanoatlantirishini ko‘ramiz. Demak, ellips OX o‘qi bo‘yicha x=±a vertikal, OY 

o‘qi bo‘yicha esa y=±b gorizontal to‘g‘ri chiziqlar orasida joylashgan chegaralangan egri 

chiziqdan iborat bo‘ladi. 

 Koordinata o‘qlari ellips uchun simmetriya o‘qlari bo‘lgani uchun uning grafigini 

faqat birinchi chorakda aniqlash kifoya. Bu yerda x0 va у0 bo‘lgani uchun (7) tenglamadan 

unga teng kuchli bo‘lgan 22 xa
a

b
y  tenglamaga kelamiz. Bunda х[0;a] bo‘lib, x 

o‘zgaruvchining qiymati 0 dan a ga qarab oshib borganda, y o‘zgaruvchining qiymati b dan 

boshlab nolgacha kamayib boradi. Bu ma’lumot asosida dastlab ellips grafigini I chorakdagi 

qismini chizamiz, so‘ngra uni simmetriya asosida II, III va IV choraklarga davom ettirib, ellips 

grafigini quyidagi 27-rasmdagidek bo‘lishini topamiz: 

 

         3.4. Ellipsning xarakteristikalari.  Endi ellipsning ayrim xususiyatlarini ifodalovchi 

tushunchalar bilan tanishamiz.        

       5-TA’RIF: Ellipsning fokuslari orasidagi  2c masofani uning  katta o‘qi uzunligi 2a ga 

nisbati ellipsning ekssеntrisitеti dеb ataladi. 

    Ellipsning ekssеntrisitеti  kabi belgilanadi va ta’rifga hamda (7) kanonik tenglamaga asosan 

                         
222
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2
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a

b

a

ba

a

c

a

c
  .                         (8)    

Bu formuladan 0≤<1 ekanligi kelib chiqadi. Agar =0 bo‘lsa, (8) formuladan a=b 

ekanligini ko‘ramiz. Bu holda a=b=R deb olsak, (7) kanonik tenglama x2+y2=R2 ko‘rinishga 

keladi, ya’ni aylana tenglamasini ifodalaydi. Demak aylana ekssеntrisitеti =0 bo‘lgan  ellipsdan 
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iborat, ya'ni ellipsning xususiy bir holi ekan. Shunday qilib ellipsning ekssеntrisitеti  qiymati 

bo‘yicha uning shakli haqida xulosa chiqarish mumkin. Bunda  qiymati qanchalik nolga yaqin 

bo‘lsa, ellipsning shakli shunchalik “dumaloqroq” ;  qanchalik birga yaqin bo‘lsa, ellipsning 

shakli shunchalik “cho‘zinchoqroq” bo‘ladi.  

6-TA’RIF: Ellipsning ixtiyoriy M(x,y) nuqtasidan uning F1 vа F2 fokuslarigacha bo‘lgan 

|MF1|=r1 vа |MF2|=r2 masofalar shu nuqtaning fokal radiuslari deyiladi.  

Ellips ta’rifiga asosan r1+r2 =2а bo‘ladi. Ikki nuqta orasidagi masofa formulasiga asosan 

 22
22

22
11 )(,)( ycxMFrycxMFr  . 

Fokal radiuslarning bu ifodalarini kvadratga oshirib, so‘ngra hosil bo‘lgan ifodalarni hadma-had 

ayirib hamda r1+r2 =2а ekanligini eslab , r1 va r2 uchun ushbu tenglamalar sistemasiga kelamiz:  
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Bu tenglamalar sistemasini yеchib, fokal radiuslar uchun quyidagi formulalarni olamiz: 

r1 = a + x  r2 = a –x                             (9) 

7-TA’RIF:  Tenglamasi х=± а/ bo‘lgan vertikal to‘g‘ri chiziqlar ellipsning dirеktrisalari 

deyiladi. 

 Ellipsning ixtiyoriy M(x,y) nuqtasidan uning х=–а/ va х=а/ direktrisalarigacha 

masofalarni mos ravishda d1 va d2 deb belgilaymiz. Quyidagi chizmadan ko‘rinadiki d1=(а/)+x 

va d2=(а/)–x. Bu tengliklar va (9) formulaga asosan quyidagi natijani olamiz:  
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Shunday qilib ellipsning ixtiyoriy  nuqtasidan uning OY o‘qiga nisbatan bir tomonda joylashgan 

fokusi va dirеktrisasigacha bo‘lgan masofalar nisbati o‘zgarmas son bo‘lib, doimo  

ekssеntrisitеtiga tеng bo‘ladi.                                   

Ellips va uning xarakteristikalari quyidagi 28-rasmda ko‘rsatilgan. 

 

          Misol: х2+4у2=4 tenglama ellipsni ifodalashini ko‘rsating va uning barcha 

xaraktеristikalarini toping. 

     Yechish: Dastlab berilgan tenglamani ikkala tomonini 4 soniga bo‘lamiz:  

1
14

22


ух

.  

Bu yerdan berilgan tenglama yarim o‘qlari  а=2 va b=1 bo‘lgan ellipsni ifodalashini ko‘ramiz. 

Unda c2=а2–b2 =3 bo‘lgani uchun qaralayotgan ellipsning fokuslari F1(– 3 ,0) vа F2( 3 ,0) 
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nuqtalarda joylashganligini ko‘ramiz. Bu natijalardan foydalanib, ellipsning ekssеntrisitеti va 

dirеktrisalarini topamiz: 

.
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2

1
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3
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2

3
        




a
x

a

c
 

Ellipsga tegishli M(x,y) nuqtaning fokal radiuslari 

   xxarxxar
2

3
2,

2

3
2 21    

formulalar bilan topiladi. 

XULOSA 

    Tekislikda I tartibli tenglamalar faqat va faqat to‘g‘ri chiziqlarni ifodalashini ko‘rib o‘tgan 

edik. Ammo tekislikda II tartibli tenglamalarga turli  chiziqlar mos keladi va ular II tartibli 

chiziqlar deyiladi. Ulardan biri ellips bo‘lib hisoblanadi. Ellipsning grafigini qisilgan aylana kabi 

tasavvur etish mumkin. Ellipsning o‘ziga xos xususiyati shundan iboratki, uning ixtiyoriy 

nuqtasidan fokuslar deb ataluvchi ikkita nuqtalargacha bo‘lgan masofalar yig‘indisi o‘zgarmas 

sondir. Ellipslar amaliyotda ko‘p uchraydi va keng qo‘llaniladi. Masalan, planetalar Quyosh 

atrofida ellips bo‘yicha aylanadi.  Ellipsning xususiyatlari uning kanonik tenglamasi bo‘yicha 

o‘rganiladi. Bunda uning ekssеntrisitеt, direktrisa va fokal radiuslar kabi xarakteristikalaridan 

foydalaniladi. Shuni ta’kidlab o‘tish kerakki, bizga maktabdan tanish bo‘lgan aylana ellipsning 

xususiy bir holidir.  

Tayanch iboralar 

 

* Ikki o‘zgaruvchili  II tartibli tenglamalar * Tekislikdagi II tartibli chiziqlar  

* Aylana * Aylana markazi * Aylana radiusi * Aylananing normal tenglamasi 

* Aylananing kanonik tenglamasi * Aylananing umumiy tenglamasi * Ellips   

* Ellipsning fokuslari * Ellipsning  kanonik tenglamasi * Ellipsning uchlari   

* Ellips o‘qlari * Fokal radiuslar * Ellips ekssеntrisitеti * Ellips  direktrisalari. 

 

Takrorlash uchun  savollar 

 

1. Ikkinchi darajali tеnglamaning umumiy ko‘rinishi qanday bo‘ladi? 

2. Aylana qanday ta’riflanadi? 

3. Aylananing normal tеnglamasi qanday ko‘rinishda bo‘ladi? 

4. Aylananing kanonik tеnglamasi qanday ko‘rinishda bo‘ladi? 

5. Aylananing umumiy tеnglamasini yozing va u bo‘yicha aylana markazi hamda radiusi 

qanday topilishini ko‘rsating. 

6. Ellips qanday ta’riflanadi? 

7. Ellipsning kanonik tеnglamasini yozing va undagi paramеtrlar ma’nosini     ko‘rsating. 

8. Ellipsning ekssеntrisitеti qanday aniqlanadi va u nimani ifodalaydi? 

9. Ellipsning fokal radiuslari dеb nimaga aytiladi va ular qanday topiladi? 

10. Ellips dirеktrisalari dеb nimaga aytiladi? 

 

 GIPЕRBOLA VA PARABOLА. II TARTIBLI UMUMIY TENGLAMANING TAHLILI 

 

 Giperbola va uning kanonik tenglamasi. 

 Giperbolaning xarakteristikalari. 

 Parabola, uning kanonik tenglamasi va xarakteristikalari. 

 Dekart koordinatalar sistemasini almashtirish. 
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 II tartibli tenglamalarning umumiy holdagi tahlili. 
 

        4.1. Giperbola va uning kanonik tenglamasi.   Biz II tartibli chiziqlardan birini, ya’ni 

ellips va uning xususiy holi bo‘lmish aylanani ko‘rib chiqdik va ularning xossalarini o‘rgandik. 

Bu yerda biz II tartibli chiziqlar bilan tanishishni davom ettirib, ulardan yana ikkitasini qaraymiz.  

        1-TA’RIF:  Tekislikdagi ikkita F1 va F2 nuqtalargacha  masofalarining ayirmasining absolut 

qiymati o‘zgarmas 2a soniga tеng bo‘lgan tekislikdagi nuqtalarning gеomеtrik o‘rni  giperbola 

deb ataladi. Bunda  F1 va F2 nuqtalar fokuslar deyiladi. 

    Giperbola tenglamasini tuzish uchun fokuslar orasidagi masofani |F1F2|=2c deb olamiz Dekart 

koordinatalar sistemasini xuddi ellips holida ko‘rilgan singari olamiz (29-rasmga qarang). Unda 

fokuslar koordinatalar boshiga nisbatan simmetrik bo‘lib, ular koordinatalari orqali F1(–c,0) va 

F2(c,0) ko‘rinishda ifodalanadi. Gipеrboladagi ixtiyoriy bir M(x,y) nuqtani olamiz. 

 

Giperbola ta’rifga asosan  |MF2| – |MF1|= ±2а  bo‘ladi. Bu tenglikni koordinatalar orqali ifodalab 

va ellips tenglamasini keltirib chiqarish uchun qilingan soddalashtirishlarni takrorlab, quyidagi 

tenglamani hosil etamiz: 

 ( a2 – c2)x2 + a2y2=a2(a2 –c2). 

Bu natija oldin ko‘rilgan ellips tenglamasiga o‘xshaydi, ammo bu yerda a2–c2<0 bo‘ladi. 

Haqiqatan ham chizmadagi F1MF2  uchburchakdan uchburchak tengsizligiga asosan  

│|MF2| –|MF1|│< |F1F2|  2а<2c  а<c  a2–c2<0. 

Shu sababli  a2 – c2=– b2  dеb bеlgilash mumkin va oxirgi tеnglamani a2(a2 –c2)  songa bo‘lib,                      

                                                     )(1 222

2

2

2

2

acb
b

у

а

х
                        (1) 

 tеnglamani hosil qilamiz.  

          2-TA’RIF:   (1) tenglama giperbolaning kanonik tenglamasi deyiladi. 

   Giperbolaning kanonik tenglamasini tahlil etish orqali uning xususiyatlarini aniqlaymiz. 

 Giperbolaning (1) kanonik tenglamasida  x va y koordinatalar juft darajada 

qatnashadi. Demak, M(х,у) giperbolada yotgan nuqta bo‘lsa, unda ushbu M1(–х,у), M2(–х, –у) va 

M3(х, –у) nuqtalar ham giperbolaga tegishli bo‘ladi, ya’ni giperbola OX va OY koordinata 

o‘qlariga nisbatan simmetrikdir. 

 Giperbolaning OX va OY koordinata o‘qlari bilan kesishish nuqtalarini topamiz. 

у=0     1
2

2


а

х
   х2 = а2     х = а. 

      Bu yerdan gipеrbola OX o‘qini ikkita А1(–а,0) vа А2(а,0) nuqtalarda kesib o‘tishini 

ko‘ramiz. Bu nuqtalar giperbolaning uchlari , ular orasidagi |А1А2|=2a masofa giperbolaning 

haqiqiy o‘qi deyiladi. 

      Agar х=0 dеsak, u holda (1) tenglamadan у2= b2  у natijaga kelamiz. Bundan 

giperbola OY o‘qi bilan kesishmasligi kelib chiqadi. Shu sababli (1) kanonik tenglama orqali 

aniqlanadigan В1(0,–b) va В2(0, b) nuqtalar giperbolaning  mavhum uchlari, ular orasidagi 

|B1B2|=2b masofa esa giperbolaning mavhum o‘qi dеb ataladi. Mos ravishda  a va  b sonlariga 
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giperbolaning yarim haqiqiy va yarim mavhum o‘qlari deyiladi. Giperbolaning  o‘qlari 

kesishadigan nuqta uning markazi dеb yuritiladi. 

 Giperbolaning (1) kanonik tenglamasidan yana quyidagi natijalarni olamiz: 

).,(0011

);,[],(111

2

2

2

2

2

2

2

2

2

2
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2

2
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х

b

y

b

у
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х

aaxax
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у
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х

b

у
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      Bu yerdan giperbola x=–a va x=a tenglamali vertikal to‘g‘ri chiziqlardan mos ravishda chap 

va o‘ng tomonda joylashgan ikkita bo‘lakdan iborat chegaralanmagan chiziq ekanligini 

ko‘ramiz. Bu bo‘laklar giperbolaning tarmoqlari deb ataladi. 

 Giperbola tenglamasini quyidagi ko‘rinishda qaraymiz: 

.111
2

2
22
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x
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ax
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b
y

а

х

b

y

b

у

а

х
  

Bu tenglamadan ikkita xulosa kelib chiqadi. Birinchidan, |x| o‘zining eng kichik qiymati a dan 

boshlab cheksiz oshib borsa, unda |y| qiymatlari 0 dan boshlab cheksiz oshib boradi. Ikkinchidan, 

|x| oshib borgan sari 

x
a

b
y

x

a

x

a
 110

2

2

2

2

. 

Demak, |x| oshib borgan sari giperbolaning shoxlari tobora  

                                       x
a

b
y                                                   (2) 

tenglamaga ega bo‘lgan to‘g‘ri chiziqlarga yaqinlashib boradi. Bu to‘g‘ri chiziqlar giperbolaning 

asimptotalari deb ataladi. 

       Izoh: Asimptota tushunchasining aniq ta’rifi keyinchalik VIII bobning, §5, IV qismida 

beriladi. 

Bu ma’lumotlar asosida giperbola shaklini dastlab koordinatalar tekisligining I choragida (x≥0, 

y≥0), so‘ngra esa uning simmetrikligidan foydalanib, qolgan choraklarda aniqlaymiz. Natijada 

giperbolani va uning ikkita asimptotasini ifodalovchi quyidagi 30-rasmni hosil etamiz: 

 

Giperbolaning xarakteristikalari.  Endi giperbolaning xususiyatlarini ifodalovchi ayrim 

xarakteristikalar bilan tanishamiz. 

        3-TA’RIF: Giperbolani fokuslari orasidagi 2c masofani uning haqiqiy o‘qi uzunligi 2a ga 

nisbati giperbolaning ekssеntrisitеti deyiladi. 

    Giperbolaning ekssеntrisitеti  kabi belgilanadi va uning ta’rifi hamda (1)  kanonik 

tenglamaga asosan quyidagi formula bilan hisoblanadi: 
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22

)(1
2

2

a

b

a

ba

a

c

a

c



 .               (3) 

    Bu formuladan ko‘rinadiki, giperbolaning ekssеntrisitеti >1 bo‘ladi va uning tarmoqlarini 

shaklini aniqlashtiradi.  Agar  qiymati birga qanchalik yaqin bo‘lsa, giperbolaning tarmoqlari  

OX o‘qiga qarab shunchalik siqiq,  qiymati oshib borgan sari esa shunchalik yoyiq bo‘ladi. 

 4-TA’RIF:  Giperbolaning M(x,y) nuqtasidan uning F1 va F2 fokuslarigacha bo‘lgan 

masofalar shu nuqtaning  fokal radiuslari deyiladi. 

          Bu fokal radiuslar r1=|MF1| va r2=|MF2| kabi belgilanadi. Ellipsning fokal radiuslarini 

topish uchun bajarilgan ishlarni takrorlab, giperbolaning fokal radiuslari uchun ushbu 

formulalarni hosil etamiz: 

r1= ±(a+x),       r2=±(a–x)                    (4) 

Bunda giperbolaning O koordinata boshidan o‘ng tomonda joylashgan tarmog‘i uchun “+”, chap 

tomondagi tarmog‘i uchun esa “–” ishorasi olinadi. 

       5-TA’RIF:  Tenglamalari x=а/ bo‘lgan ikkita l1 va l2 vertikal to‘g‘ri chiziqlar  

giperbolaning  dirеktrisalari dеb ataladi.  

     Giperbolada ektsеntrisitеt >1 bo‘lgani uchun а/<а. Demak, giperbolaning dirеktrisalari 

uning O markaz bilan A1 va A2 uchlari orasida joylashgan bo‘ladi. 

TЕORЕMA:   Giperboladagi ixtiyoriy M(x,y) nuqtaning r1 va r2 fokal  

radiuslarining shu nuqtadan mos l1 va l2 dirеktrisalarigacha bo‘lgan d1 va d2 masofalarga nisbati 

o‘zgarmas bo‘lib, bu nisbat ektsеntrisitеtga tеng bo‘ladi, ya’ni                    


2

1

2

1

d

d

r

r
 . 

     Tеorеmani isboti ellips uchun ko‘rilgan usulda amalga oshiriladi va o‘quvchiga havola 

qilinadi. 

        Endi (1) kanonik tenglamada а=b  bo‘lgan holni alohida ko‘rib chiqamiz.Bu holda 

giperbola tеng yonli deyiladi. Teng yonli giperbolaning asimptotalari qiх tenglama bilan 

aniqlanib,  koordinata burchaklarining bissektrisalaridan iborat va o‘zaro perpendikular bo‘ladi. 

Bu  asimptotalarni OX* va OY* koordinata o‘qlari sifatida olsak, unda bu yangi koordinatalar 

sistemasida giperbolaning tenglamasi bizga maktabdan tanish bo‘lgan х*у*=k  у*=k/x* (k≠0) 

ko‘rinishga kеladi. Bunda k>0 bo‘lsa giperbola tarmoqlari koordinata tekisligining I va III 

choraklarida, k<0 holda esa II va IV choraklarda joylashgan bo‘ladi. 

     Iqtisodiy masalalarni qarashda kasr – chiziqli  deb ataladigan va 

)0,0( 



 adbcc

dcx

bax
y                     (5) 

 ko‘rinishda bo‘lgan  tenglama ko‘p uchraydi. Masalan, iqtisodchi olim Tornkvist odamlarning 

daromadlari x va turli tovarlarga bo‘lgan talablari y orasidagi bog‘lanishning matematik modelini 

kasr – chiziqli tenglama ko‘rinishda qarash kerakligini asoslab bergan (VI bob, §3 ga qarang). 

Bu model x daromad oshib borishi bilan y talab ham dastlab oshib borishi, ammo borgan sari bu 

o‘sish sekinlashib, ma’lum bir chegaradan ortiq bo‘la olmasligini akslantiradi.  

      Agar ko‘rsatilgan kasr – chiziqli tenglamada yangi 

c

a
yy

c

d
xx   ,  
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koordinatalarga o‘tsak va k=(bc – ad)/c2 belgilash kiritsak, unda (5)  у*=k/x* ko‘rinishga kelishini 

tekshirib ko‘rish mumkin. Demak, (5) kasr – chiziqli tenglama teng yonli giperbolani ifodalaydi. 

Bu teng yonli giperbolaning  asimptotalari  x=–d/c vertikal va y=a/c gorizontal to‘g‘ri 

chiziqlardan iborat, markazi esa M(–d/c, a/c) nuqtada joylashgan bo‘ladi.   

       Misol: Quyidagi kanonik tenglamasi bilan berilgan giperbolaning barcha xarakteristikalarini 

toping: 

1
916

22


yx

. 

 Bu giperbolaning abssissasi x=8, ordinatasi y>0 bo‘lgan M nuqtasining fokal radiuslarini 

aniqlang.  

      Yechish: Berilgan tenglamani (1) kanonik tenglama bilan taqqoslab, giperbolaning haqiqiy 

va mavhum yarim o‘qlari a=4, b=3 ekanligini ko‘ramiz. Bu holda c2=a2+b2 =16+9=25 => c=5 

bo‘lgani uchun giperbolaning fokuslari F1(–5,0) va F2(5,0) nuqtalarda joylashganligini 

aniqlaymiz. Berilgan giperbolaning asimptotalari 

xxx
a

b
y 75,0

4

3
 , 

ekssеntrisitеti  =c/a=5/4=1,25, direktrisalarining tenglamasi esa x=±a/ =±4/1,25=±3,2 bo‘ladi. 

Endi giperbolaning berilgan M(8,y) nuqtasining fokal radiuslarini topamiz. Bu nuqta 

giperbolaning o‘ng shoxida joylashgan va shu sababli (4) formulani “+” ishora bilan qaraymiz: 

                    r1=a+x=4+1,258=14,      r2= –a+x=–4+1,258=6. 

       4.3.  Parabola, uning kanonik tenglamasi va xarakteristikalari.   Bizga  parabola 

maktabdan ma’lum bo‘lib, u y=ax2+bx+c kvadratik funksiyaning grafigi singari qaralgan edi. 

Endi bu tushunchaga ma’lum bir xossaga ega II tartibli chiziq singari yondashamiz.  

      6-TA’RIF:  Berilgan F nuqta va  l to‘g‘ri chiziqqacha  masofalari o‘zaro tеng bo‘lgan 

tekislikdagi nuqtalarining gеomеtrik o‘rni parabola deb aytiladi. Bunda F nuqta  fokus, l  to‘g‘ri 

chiziq esa direktrisa deyiladi. 

 Parabola tenglamasini topish uchun OX koordinata o‘qini F fokusdan o‘tuvchi va l 

dirеktrisaga perpendikular qilib, OY o‘qini esa F va l o‘rtasidan o‘tkazamiz. Fokusdan 

direktrisagacha bo‘lgan masofani |FD|=p>0 dеb belgilaymiz. Unda fokusning koordinatalari 

F(p/2,0), dirеktrisa tenglamasi esa x=–р/2 bo‘ladi. Parabolaga tegishli ixtiyoriy M(x,y) nuqtani 

olamiz va uning l direktrisadagi proyeksiyasini C deb belgilaymiz (31-rasmga qarang).   

 

Parabola ta’rifiga ko‘rа |MC|=|MF|. Bu tenglikni koordinatalar orqali ifodalab vа uni 

soddalashtirib, ushbu natijani olamiz:   
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        Demak, ko‘rilayotgan parabola 
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                                                   y2=2px                                           (6) 

tenglama bilan ifodalanadi. 

           7-TA’RIF:    (6) tenglama parabolaning kanonik tenglamasi,  p (p>0) esa uning 

parametri deyiladi.  

      Parabolaning kanonik tenglamasini tahlil etamiz. 

 y2≥0, p>0 => x≥0. Demak, parabola O koordinata boshidan o‘ng tomonda joylashgan. 

 Bunda O(0,0) koordinata boshi (6) tenglamani qanoatlantiradi va shu sababli 

parabolada yotadi. O nuqta parabolaning uchi deb ataladi.  

 (6) tenglamada y kvadrati bilan qatnashgani uchun M(x,y) parabolaga tegishli nuqta 

bo‘lsa, unda N(x,–y) nuqta (6) tenglamani qanoatlantiradi, ya’ni parabolaga tegishli bo‘ladi. 

Bundan bizning parabola OX o‘qiga nisbatan simmetrik ekanligi kelib chiqadi. 

 Agar (6) kanonik tenglamada x o‘zining 0 qiymatidan boshlab o‘sib borsa, unda |y| 

ham 0 qiymatdan  boshlab o‘sib boradi. Demak, parabola chegaralanmagan chiziq ekan. 

 Bu ma’lumotlar asosida dastlab parabola shaklini I chorakda (x≥0,  y≥0) aniqlab, 

so‘ngra OX o‘qiga simmetrik tarzda davom ettiramiz. Natijada parabola quyidagi ko‘rinishda 

ekanligini aniqlaymiz (32-rasmga qarang): 

 

       Parabolaning ixtiyoriy M nuqtasidan l dirеktirisagacha bo‘lgan masofani |MC|=d, F 

fokusigacha bo‘lgan masofani |MF|=r (fokal radius) dеb belgilaymiz. Unda parabola ta’rifga 

asosan r=d=x+p/2 bo‘ladi. Ellips va giperbolani qaraganimizda ularning ekssеntrisitеti uchun 

=rd tenglik o‘rinli bo‘lishini ko‘rgan edik. Bu tenglikni  ekssеntrisitеtning ta’rifi sifatida 

olsak, unda parabola uchun =rd =1 bo‘ladi.  

    Demak,  ekssеntrisitеt qiymatiga qarab II tartibli chiziqning ko‘rinishini aniqlash mumkin 

ekan. Agar =0 bo‘lsa – aylana , 0<<1 bo‘lsa – ellips , =1 bo‘lsa – parabola va >1 bo‘lsa – 

giperbolaga ega bo‘lamiz.  

    Misol:  OX o‘qi parabolaning simmetriya o‘qi bo‘lib, uning uchi koordinatalar  

boshida yotadi. Parabola uchidan fokusigacha bo‘lgan masofa 4 birlikka tеng.  

Parabola va uning direktrisasi tenglamasini toping. 

    Yechish:  Dastlab, masala shartiga asosan, parabolaning p parametrini topamiz:  

|ОF|=4  р/2=4  р=8. 

Unda, (5) formulaga asosan, parabola tenglamasini topamiz: 

y2=2рх   у2=28х=16х. 

Bu yerdan direktrisa tenglamasi  x=–p/2 => x=–4 ekanligini ko‘ramiz. 

   Shuni ta’kidlab  otish kerakki,  y=ax2+bx+c (a≠0) kvadrat uchhadning grafigi uchi 

koordinatalari 

a

bac
y

a

b
x

4

4
,

2

2

00
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bo‘lgan M0(x0 ,y0) nuqtada, simmetriya o‘qi esa OY o‘qiga parallel va  x=–b/2a tenglamaga ega 

bo‘lgan vertikal to‘g‘ri chiziqdan tashkil topgan paraboladan iboratdir.  Agar a>0 bo‘lsa, 

parabola yuqoriga, a<0 bo‘lsa, pastga yo‘nalgan bo‘ladi. 

      Parabolaning iqtisodiy tatbig‘iga doir bir misol keltiramiz. Ishlab chiqarilgan mahsulot hajmi 

x, uning bir birligining narxi  P va ishlab chiqarish xarajatlari Z bo‘lsa , bu ko‘rsatkichlar 

P=ax+b (a<0) va Z=cx+d (c>0) ko‘rinishda chiziqli bog‘langan deb olish mumkin. Unda bu 

mahsulotni sotishdan olingan tushum T va foyda F bilan mahsulot hajmi x orasidagi bog‘lanish 

T=Px=ax2+bx ,  F=T – Z= ax2+bx – (cx+d)= ax2+(b – c)x –d 

ko‘rinishdagi kvadrat uchhadlar, ya’ni parabolalar orqali ifodalanadi. 

4.4. Dekart koordinatalar sistemasini almashtirish. Ko‘p hollarda berilgan masala 

yechimini soddalashtirish, chiziq tenglamasini ixcham va qulay ko‘rinishda yozish uchun 

berilgan XOY  Dekart koordinatalar sistemasidan boshqa bir X*O*Y* Dekart koordinatalar 

sistemasiga o‘tishga to‘g‘ri keladi. Bunda uch hol bo‘lishi mumkin. 

       I hol. Koordinatalar sistemasini parallel ko‘chirish. Berilgan XOY koordinatalar 

sistemasining boshi O(0,0) biror O* (x0, y0) nuqtaga parallel ko‘chiriladi. Bunda  OX va OY 

o‘qlarning yo‘nalishi va holati o‘zgarmay qoladi  va shu sababli bu yangi hosil bo‘lgan sistemani 

XO*Y kabi belgilaymiz (quyidagi 33-rasmga qarang). 

    Bunda eski XOY sistemadagi x va y koordinatalar bilan yangi XO*Y sistemadagi x* va y* 

koordinatalar orasidagi bog‘lanish quyidagi formulalar bilan ifodalanadi: 




























0

0

0

0 ,
yyy

xxx

yyy

xxx
      .               (7) 

 

    II hol. Koordinatalar sistemasini burish. XOY koordinatalar sistemasining boshi O(0,0) 

o‘zgartirilmasdan, OX va OY o‘qlar bir xil α burchakka buriladi. Bunda hosil bo‘ladigan yangi 

sistemani X*OY* deb belgilaymiz (34-rasmga qarang). 

 

Bunda eski XOY sistemadagi x va y koordinatalar bilan yangi X*OY* sistemadagi x* va y* 

koordinatalar orasidagi bog‘lanish quyidagi formulalar bilan ifodalanadi: 




































cossin

sincos
,

cossin

sincos

yxy

yxx

yxy

yxx
      .               (8) 

  III hol. Koordinatalar sistemasini parallel ko‘chirish va burish.  Dastlab berilgan XOY 

koordinatalar sistemasining boshi O(0,0) biror O*(x0, y0) nuqtaga parallel ko‘chiriladi. So‘ngra 

hosil bo‘lgan XO*Y sistemaning o‘qlarini bir xil α burchakka buramiz. Natijada yangi hosil 
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bo‘lgan sistemada ham koordinata boshi, ham o‘qlar o‘zgaradi (quyidagi 35-rasmga qarang) va 

shu sababli uni X*O*Y* kabi belgilaymiz. 

       Bunda eski XOY sistemadagi x va y koordinatalar bilan yangi X*O*Y* sistemadagi x* va y* 

koordinatalar orasidagi bog‘lanish quyidagi formulalar bilan ifodalanadi: 




































cos)(sin)(

sin)(cos)(
,

cossin
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00
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yyxxy

yyxxx

yyxy
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 .  (9)                

 

 

4.5. II tartibli tenglamalarning umumiy holdagi tahlili. Biz tekislikdagi II tartibli 

tenglama umumiy holda  XOY Dekart koordinatalar sistemasida 

Ах2+2Вху+Су2+2Dх+2Еу+F=0 ,   A2+B2+C2≠0 ,        (10) 

ko‘rinishda bo‘lishini ko‘rgan edik.  Ko‘rsatish mumkinki, koordinatalar boshini O(0,0) 

nuqtadan boshqa biror nuqtaga parallel ko‘chirish yoki OX, OY o‘qlarini biror α burchakka 

burish yoki parallel ko‘chirish va burish orqali yangi  (qulaylik uchun uni ham XOY deb 

belgilaymiz) koordinatalar sistemasiga o‘tsak, (10) quyidagi tenglamalardan biriga keladi. 

1. 1
2

2

2

2


b

y

a

x
.    Bu holda (10) tenglama ellipsni ifodalaydi;  

2. 1
2

2

2

2


b

y

a

x
. Bu holda (10) tenglamani birorta ham nuqta qanoatlantirmaydi, ya’ni u bo‘sh 

to‘plamni ( mavhum ellipsni) ifodalaydi;  

3. 0
2

2

2

2


b

y

a

x
. Bu holda (10) tenglamani faqat O(0,0) nuqta qanoatlantiradi va u ikkita 

mavhum kesishuvchi to‘g‘ri chiziqlarni ifodalaydi; 

4. 0
2

2

2

2


b

y

a

x
. Bu holda (10) tenglama kesishuvchi bir juft y=±(b/a)x to‘g‘ri chiziqlarni 

ifodalaydi; 

5. 1
2

2

2

2


b

y

a

x
. Bu holda (10) tenglama giperbolani ifodalaydi; 

6. axax
a

x
 22

2

2

1 . Bu holda (10) tenglama bir juft vertikal to‘g‘ri chiziqlarni 

ifodalaydi; 

7. 22

2

2

1 ax
a

x
 .  Bu holda (10) tenglamani birorta ham nuqta qanoatlantirmaydi, ya’ni u 

bo‘sh to‘plamni ( bir juft mavhum vertikal to‘g‘ri chiziqlarni) ifodalaydi; 

8. 002  xx . Bu holda (10) tenglama bir juft ustma-ust tushgan vertikal to‘g‘ri chiziqlarni 

ifodalaydi; 

9. byby
b

y
 22

2

2

1 . Bu holda (10) tenglama bir juft gorizontal to‘g‘ri chiziqlarni 

ifodalaydi; 
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10. 22

2

2

1 by
b

y
 . Bu holda (10) tenglamani birorta ham nuqta qanoatlantirmaydi, ya’ni u 

bo‘sh to‘plamni ( bir juft mavhum gorizontal to‘g‘ri chiziqlarni) ifodalaydi; 

11.  002  yy . Bu holda (10) tenglama bir juft ustma-ust tushgan gorizontal to‘g‘ri 

chiziqlarni ifodalaydi; 

12. pxy 22  . Bu holda (10) tenglama parabolani ifodalaydi. 

          Umumiy (10) tenglamadagi bosh A,B va C koeffitsiyentlardan tuzilgan va xarakteristik 

determinant deb ataladigan ushbu II tartibli determinantni qaraymiz: 

2BAC
CB

BA
  

           Agar (10) tenglamada Δ>0 bo‘lsa, u elliptik turdagi tenglama deyiladi va yuqorida ko‘rib 

o‘tilgan 1–3 kanonik tenglamalardan biriga keltiriladi. 

            Agar (10) tenglamada Δ <0 bo‘lsa, u giperbolik turdagi tenglama deyiladi va yuqorida 

ko‘rib o‘tilgan 4–5 kanonik tenglamalardan biriga keltiriladi. 

          Agar (10) tenglamada Δ =0 bo‘lsa, u parabolik turdagi tenglama deyiladi va yuqorida 

ko‘rib o‘tilgan 6–12 kanonik tenglamalardan biriga keltiriladi. 

    Xulosa qilib shuni aytish mumkinki, tekislikdagi II tartibli (10) umumiy tenglama bilan 

aniqlanadigan II tartibli egri chiziqlar faqat ellips (xususiy holda  aylana), giperbola va 

paraboladan iborat ekan. Bu chiziqlar qadimgi yunon matematiklariga ma’lum bo‘lib, konik 

kesimlar deb atalgan. Bunga sabab shuki, aylanma konusni turli tekisliklar bilan kesganda, 

kesimda aynan mana shu chiziqlar hosil bo‘ladi. 

     Misol: Ushbu II tartibli tenglamalar bilan berilgan chiziqlar ko‘rinishini aniqlang: 

     1) 36x2+36y2 – 36x – 24y – 23 =0;       2) 16x2+25y2 – 32x +50y – 359 =0. 

       Yechish: 1) Tenglamani quyidagi ko‘rinishga keltiramiz: 
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   Demak, bu tenglama markazi M(1/2, 1/3) nuqtada joylashgan va radiusi R=1 bo‘lgan aylanani 

ifodalaydi. 

      2) Bu tenglamani ham ko‘rinishini o‘zgartiramiz: 
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     Demak, bu tenglama markazi M(1,–1) nuqtada joylashgan va yarim o‘qlari a=5, b=4 bo‘lgan 

ellipsni ifodalaydi. 

XULOSA 

    Giperbola II tartibli chiziqlardan biri bo‘lib, fokuslar deb ataluvchi ikkita nuqtalargacha 

masofalar ayirmasining moduli o‘zgarmas bo‘lgan tekislikdagi nuqtalarning geometrik o‘rni kabi 

aniqlanadi. Giperbola grafigi, ellips grafigidan farqli ravishda, chegaralanmagan chiziq bo‘lib, 

ikkita tarmoqdan iboratdir. II tartibli chiziqlar ichida faqat giperbola uchun asimptota mavjud. 
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Giperbolaning iqtisodiy tatbig‘iga misol sifatida aholining daromadi va turli tovarlarga talabi 

orasidagi bog‘lanishni o‘rganish masalasini ko‘rsatish mumkin.  

   Parabola ham II tartibli chiziqdir. U direktrisa deb ataluvchi to‘g‘ri chiziq va fokus deb 

ataluvchi nuqtadan teng uzoqlikda joylashgan nuqtalardan tashkil topadi. Parabola grafigi ham 

chegaralanmagan egri chiziqdan iborat. Yerdan boshqa planetalarga uchirilgan kosmik raketalar 

trayektoriyasining bir qismi giperbola va parabola ko‘rinishida bo‘ladi. Parabolalar projektor, 

antennalar kabi texnik qurilmalarda o‘z tatbig‘ini topadi. 

                                        

Tayanch iboralar 

 

Takrorlash uchun  savollar 

 

1. Giperbola qanday ta’riflanadi? 

2. Giperbolaning kanonik tenglamasi qanday ko‘rinishda bo‘ladi? 

3. Giperbola kanonik tenglamasidagi parametrlar nimani ifodalaydi? 

4. Giperbola ekssеntrisitеti dеb nimaga aytiladi?  

5. Giperbola ekssеntrisitеti qanday qiymatlar qabul qila oladi? 

6. Giperbolaning fokal radiuslari dеb nimaga aytiladi?  

7. Giperbolaning fokal radiuslari kanonik tenglamadan qanday topiladi? 

8. Giperbola dirеktrisalari qanday xossaga ega? 

9. Giperbolaning asimptotasi kanonik tenglamadan qanday topiladi? 

10.   Qachon giperbola teng yonli deyiladi? 

11.   Kasr – chiziqli tenglama nima va u qanday chiziqni ifodalaydi? 

12. Tornkvist modeli nima va u qanday tenglama bilan ifodalanadi? 

13. Parabola qanday ta’riflanadi? 

14. Parabolaning kanonik tenglamasi qanday ko‘rinishda bo‘ladi? 

15. Parabolaning ekssеntrisitеti nimaga tеng? 

16. Parabola kanonik tenglamasidan fokus va dirеktrisa qanday topiladi? 

17.  Paraboladagi nuqtaning fokal radiusi qanday hisoblanadi? 

18.  Koordinatalar sistemasini parallel ko‘chirish mazmuni nimadan iborat? 

19.  Koordinatalar sistemasini burish deb nimaga aytiladi? 

20.  Koordinatalar sistemasini almashtirish nimani anglatadi? 

21. Ikkinchi tartibli tenglama qachon elliptik turda deyiladi? 

22.  Ikkinchi tartibli tenglama qachon giperbolik turda deyiladi? 

23. Ikkinchi tartibli tenglama qachon parabolik turda deyiladi? 

 

 

 

 

MATEMATIK  ANALIZGA KIRISH 

 

Giperbola * Fokus * Giperbolaning kanonik tenglamasi* Giperbolaning uchlari  

* Giperbolaning o‘qlari * Giperbolaning markazi  * Asimptotalar * Ekssеntrisitеt 

* Direktrisa * Fokal radius * Teng yonli giperbola * Kasr – chiziqli tenglama * Tornkvist modeli 

* Parabola * Parabolaning kanonik tenglamasi *Parallel ko‘chirish * Burish * Koordinatalar 

sistemasini almashtirish * Elliptik tenglama  

* Parabolik tenglama  * Giperbolik tenglama * Konik kesimlar.  
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11§  FUNKSIYA VA U BILAN BOG‘LIQ BO‘LGAN 

TUSHUNCHALAR.FUNTSIYANING LIMITI. 

 Funksiya va u bilan bog‘liq tushunchalar. 

 Funksiya grafigi. 

 Funksiyani berilish usullari. 

 Funksiya ko‘rinishlari. 

 Murakkab va teskari funksiya. 

 Asosiy elementar va elementar funksiyalar. 

 

3.1. Funksiya va u bilan bog‘liq tushunchalar. Atrofimizdagi turli jarayonlarni 

matematik usullarda tadqiqot qilayotganimizda o‘zgarmas va o‘zgaruvchi miqdorlarga duch 

kelamiz. 

            1-TA’RIF:  Faqat bitta sonli qiymat qabul qiladigan kattaliklar o‘zgarmas miqdorlar 

deyiladi. 

    Masalan, yorug‘lik tezligi с, erkin tushish tezlanishi g, aylana uzunligini uning diametriga 

nisbati , izotermik jarayonlarda harorat t0 o‘zgarmas miqdorlardir. 

             2-TA’RIF:  Turli sonli qiymatlar qabul qila oladigan kattaliklar o‘zgaruvchi miqdorlar 

deyiladi.     

    Masalan, tekis harakatda v tezlik o‘zgarmas miqdor bo‘lib, vaqt t va bosib o‘tilgan masofa s 

o‘zgaruvchi miqdorlardir. 

    Biror jarayonni o‘rganayotganimizda bir nechta o‘zgaruvchi miqdorlar o‘rtasidagi o‘zaro 

bog‘lanishlarga duch kelamiz. 

    Masalan, tekis harakatda tezlikni v,  vaqtni t va bosib o‘tilgan masofani s dеsak, u holda t va s 

o‘zgaruvchilar o‘zaro  s=v·t ko‘rinishda bog‘langan bo‘ladi. Bunday  bog‘lanishlarni juda ko‘p 

keltirish mumkin va shu sababli ularni atroflicha o‘rganish maqsadida funksiya tushunchasi 

kiritiladi. 

           3-TA’RIF:   Agarda  х o‘zgaruvchining biror D sonli to‘plamga tegishli har bir qiymatiga 

ma’lum bir qonun-qoida asosida  у o‘zgaruvchining biror E to‘plamga tegishli yagona bir  

qiymati mos qo‘yilgan bo‘lsa, ya’ni f : D → E bo‘lsa, unda у o‘zgaruvchi  х o‘zgaruvchining  

funksiyasi deyiladi. 

Biror у o‘zgaruvchi х o‘zgaruvchining funksiyasi ekanligi y=f(x) kabi belgilanadi (f  harfi 

o‘rniga F, h, g,   kabi boshqa harflar ham qo‘llanilishi mumkin). Bu yerda х erkli o‘zgaruvchi 

yoki argumеnt,  у esa erksiz o‘zgaruvchi yoki funksiya dеb ataladi.  

         Masalan, y=2x+3, y=3x2+4x–1, y=2/x, y=5xex+6 funksiyalarga misol bo‘ladi.   

        4-TA’RIF:  Berilgan f : D → E  funksiyada D – funksiyaning aniqlanish sohasi, E − 

o‘zgarish yoki qiymatlar sohasi deyiladi. 

         y=f(x) funksiyаning aniqlanish sohasi D{f}, qiymatlar sohasi esa E{f} kabi belgilanadi. 

Masalan, хxf sin)(   funksiya uchun D{f}=[0,∞), Е{f}=[–1,1].   

       Shuni ta’kidlab o‘tish lozimki, oldingi paragrafda ko‘rilgan {an} sonli ketma-ketlikni 

aniqlanish sohasi D{f}=N−natural sonlar to‘plami, qiymatlar sohasi esa f(n)= an , nN, haqiqiy 

sonlardan iborat funksiya deb qarash mumkin. 

      Matematik analiz fanida asosan funksiyalar a ular bilan bog‘liq bo‘lgan tasdiqlar o‘rganiladi. 

3.2. Funksiya grafigi. Funksiya haqida geometrik tasavvur hosil etish uchun uning 

grafigi tushunchasi kiritiladi. 

         5-TA’RIF:  ХО koordinata tekislikdagi (x,y)=(х,f(x)), хD{f}, koordinatali nuqtalarning 

gеomеtrik o‘rni  у=f(x) funksiyaning grafigi deyiladi. 

Turli masalalarni yechishda berilgan у=f(x) funksiyaning L grafigini ma’lum bir 

ko‘rinishda o‘zgartirishga to‘g‘ri keladi. 

 у=f(x+a) funksiyaning grafigi L chiziqni OX o‘qi bo‘yicha |a| birlik chapga (agar a>0 

bo‘lsa) yoki o‘ngga (agar a<0 bo‘lsa) parallel ko‘chirishdan hosil bo‘ladi (41-rasmga qarang). 
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 у=f(x)+b funksiyaning grafigi L chiziqni OY o‘qi bo‘yicha |b| birlik yuqoriga (agar 

b>0 bo‘lsa) yoki pastga (agar b<0 bo‘lsa) parallel ko‘chirishdan hosil bo‘ladi (42-rasmga 

qarang). . 

 у=αf(x)  funksiyaning grafigi L chiziqni OY o‘qi bo‘yicha α marta cho‘zish (agar α>1 

bo‘lsa, 43-rasm) yoki qisish (agar 0<α<1 bo‘lsa, 44-rasm) orqali hosil bo‘ladi. Agar α<0 bo‘lsa, 

unda L chiziq OX o‘qiga nisbatan simmetrik ravishda akslanadi.  

 
 у=f(kx)  funksiyaning grafigi L chiziqni OX o‘qi bo‘yicha k marta cho‘zish (agar k>1 

bo‘lsa, 45-rasm) yoki qisish (agar 0<k<1 bo‘lsa, 46-rasm) orqali hosil bo‘ladi. Agar k<0 bo‘lsa, 

unda L chiziq OY o‘qiga nisbatan simmetrik ravishda akslanadi. 

 
3.3. Funksiyani berilish usullari. Turli masalalarni qarashda funksiya asosan to‘rt usulda 

berilishi mumkin. 

 Analitik usul. Ko‘p hollarda funksiyalar analitik usulda, ya’ni x argument ustida 

bajariladigan matematik amallarni formulalar orqali ifodalash orqali beriladi.  Masalan, aylana 

radiusi х va uning yuzasi y orasidagi bog‘lanish funksiyasi у=х2 formula orqali analitik usulda 

aniqlanadi. 

 Jadval usuli. Bu usulda funksiya  

xi x1 x2 x3 ∙  ∙  ∙ xn–1 xn 

yi=f(xi) y1 y2 y3 ∙  ∙  ∙ yn–1 yn 

ko‘rinishdagi jadval orqali beriladi. Masalan, Bradisning to‘rt xonali matematik jadvallar  

kitobchasida funksiyalarning qiymatlari shunday ko‘rinishda berilgan. Odatda x argument va y 

funksiya orasidagi bog‘lanish tajriba yoki kuzatuvlar asosida o‘rganilayotgan bo‘lsa, funksiya 

qiymatlari jadval ko‘rinishda ifodalanadi. 

 Grafik usul. Bunda x argument va y funksiya orasidagi bog‘lanish bu funksiyaning 

grafigi orqali beriladi. Masalan,  yurak faoliyatini ifodalovchi funksiya kardiogramma orqali 

grafik ko‘rinishda ifodalanadi. Shuningdek bu usuldan tenglamalarni grafik usulda yechishda 

ham foydalaniladi. 

 Ta’rif usuli. Bu usulda funksiya qiymatini aniqlash qonuni uni ta’riflash orqali beriladi. 

Masalan, Dirixle funksiyasi deb ataluvchi va [0,1] kesmada aniqlangan D(x) funksiyani analitik, 
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jadval yoki grafik ko‘rinishlarda ifodalab bo‘lmaydi. Bu funksiya qiymatlari ta’rif bo‘yicha 

quyidagicha aniqlanadi: 
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lsabo'sonratsional agar

x

x
xD  

3.4. Funksiya ko‘rinishlari. Funksiyalar u yoki bu xususiyatlariga qarab turli 

ko‘rinishlarga ajratiladi. 

         6-TA’RIF:  Berilgan у=f(x) funksiya biror DD{f} sohaga tegishli ixtiyoriy х1, х2 D va 

х1<х2 nuqtalar uchun f(x1)<f(х2)   [ f(x1)≤f(х2)] shartni qanoatlantirsa, u shu D sohada o‘suvchi 

(kamaymovchi) funksiya deyiladi. 

Masalan, у=х3 funksiya (–∞;∞) oraliqda, у=х2 funksiya esa aniqlanish sohasining (0,∞) 

oralig‘ida  o‘suvchi bo‘ladi. Ant’ye funksiya deb ataladigan y=[x] funksiyaning qiymati 

argument x qiymatiga eng yaqin va undan katta bo‘lmagan butun son kabi aniqlanadi. Masalan, 

[1.2]=1, [2.98]=2, [12]=12, [–1.5]=–2. Bu holda f(x)=[x] funksiya uchun D{f}=(–∞;∞) va 

E{f}=Z={0,±1, ±2,∙∙∙} bo‘lib, u aniqlanish sohasida kamaymoqchi funksiya bo‘ladi. 

        7-TA’RIF:  Berilgan у=f(x) funksiya biror DD{f} sohaga tegishli ixtiyoriy х1, х2D va 

х1<х2 nuqtalar uchun f(x1)>f(х2)   [ f(x1)≥f(х2)] shartni qanoatlantirsa , u shu D sohada 

kamayuvchi  (o‘smoqchi) funksiya deyiladi. 

Masalan, у=–2х funksiya (–∞;∞) oraliqda, у=х2 funksiya esa aniqlanish sohasining (–∞,0) 

oralig‘ida  kamayuvchi bo‘ladi. y=1–[x] funksiya esa (–∞;∞) oraliqda o‘smoqchi bo‘ladi. 

O‘suvchi yoki kamaymoqchi, kamayuvchi yoki o‘smoqchi funksiyalar birgalikda 

monoton funksiyalar deyiladi. 

       8-TA’RIF:  Aniqlanish  sohasi D{f} nol nuqtaga nisbatan simmеtrik bo‘lgan  у=f(x) funksiya 

ixtiyoriy хD{f} uchun f(–x)=f(x)    [ f(–x)= –f(x)]  shartni qanoatlantirsa, u  juft  [toq]  funksiya 

deyiladi . 

    Masalan,  f(x)=х2 –juft funksiya,  f(x)=х3 esa toq funksiya bo‘ladi. Lеkin har qanday funksiya 

juft yoki toq bo‘lishi shart emas. Masalan, f(x)=х2 –3х+1 yoki  f(x)=2х –3 funksiyalar na juft va 

na toqdir. 

      Ta’rifdan juft funksiya grafigi OY koordinata o‘qiga, toq funksiya grafigi esa  O koordinata 

boshiga nisbatan simmetrik bo‘lishi kelib chiqadi. 

        TEOREMA:  Agar f(x) va g(x) juft funksiyalar bo‘lsa, ularning umumiy D aniqlanish 

sohasida f(x)±g(x), f(x)∙g(x) va, g(x)≠0 bo‘lsa, f(x)/g(x) funksiyalar ham juft funksiyalardir. Agar 

f(x) va g(x) toq funksiyalar bo‘lsa f(x)±g(x) toq, f(x)∙g(x) va f(x)/g(x) funksiyalar esa juft  

funksiya bo‘ladi.  Agar f(x) juft va g(x) toq funksiya bo‘lsa, ularning ko‘paytmasi va bo‘linmasi 

toq funksiya bo‘ladi. 

      Isbot: Misol sifatida faqat bir hol uchun isbotni keltiramiz, chunki boshqa hollar ham xuddi 

shundek ko‘riladi. Masalan, qaralayotgan f(x) va g(x) juft funksiyalar, ya’ni f(–x)=f(x) va g(–

x)=g(x) bo‘lsin. Bu holda F(x)=f(x)±g(x) funksiya uchun  

F(–x)=f(–x)±g(–x)= f(x)±g(x)=F(x) 

 tenglik o‘rinli va , ta’rifga asosan  F(x) juft funksiya bo‘ladi. 

      Izoh: Agar f(x) aniqlanish sohasi D{f} koordinata boshiga nisbatan simmetrik bo‘lgan 

ixtiyoriy funksiya bo‘lsa, unda F(x)= f(x)+ f(–x) juft, G(x)= f(x) –f(–x) esa toq funksiya bo‘lishini 

ko‘rish qiyin emas.  

        9-TA’RIF:  Agar у=f(x) funksiya uchun shunday Т>0 son mavjud bo‘lsaki, хD{f} uchun 

x±ТD{f} bo‘lib, f(x±Т)=f(x) shart bajarilsa, u davriy funksiya dеb ataladi. Bu shartni 

qanoatlantiruvchi eng kichik musbat Т soni shu funksiyaning davri deyiladi. 

       Masalan, y=sinx davri Т=2, y=tgx esa davri Т= bo‘lgan davriy funksiyalardir. у={х}=x–

[x] funksiya qiymati argument x qiymatining nomanfiy kasr qismiga teng bo‘ladi. Masalan, 

{1.2}=0.2, {2.98}=0.98, {±8}=0, {–1.7}= 0.3 (bunda –1.7= –2+0.3 deb qaraladi). Bu holda 

D{f}=(–∞;∞) va E{f}=[0,1) bo‘lib, ixtiyoriy xD{f} va nN={1,2,3.∙∙∙} uchun {x+n}={x} 

bo‘ladi. Bundan f(x)={x} davri Т=1 bo‘lgan davriy funksiya ekanligini ko‘rish mumkin. у=х2 

yoki у=ex   funksiyalar esa davriymas funksiyalarga misol bo‘ladi. 
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        10-TA’RIF:    Berilgan y=f(x) funksiya uchun shunday M >0 soni topilsaki, ixtiyoriy хD 

uchun |f(x)|≤M shart bajarilsa, u  D sohada chegaralangan  funksiya deyiladi.  Aks holda y=f(x) 

chegaralanmagan  funksiya deb ataladi.  

         Masalan, y=sinx chegaralangan funksiya, chunki barcha x uchun |sinx|≤1. y=2x funksiya  

(−∞,0) oraliqda chegaralangan va 2x≤1, ammo bu funksiya (0,∞) oraliqda chegaralanmagan, 

chunki ixtiyoriy  M>0 katta soni uchun  x>log2M bo‘lganda 2x >M  bo‘ladi. 

         11-TA’RIF:  Agar у=f(x)  funksiya biror D sohaning har bir x nuqtasida o‘zgarmas C 

soniga teng bo‘lsa, u D sohada o‘zgarmas funksiya deyiladi. 

           Masalan,  x(−∞,∞) sohada  f(x)=sin2x+cos2x=1, x(–∞,0) sohada  f(x)=x/|x|=–1  

o‘zgarmas funksiya bo‘ladi. 

3.5. Murakkab va teskari funksiyalar. Funksiyalar bilan bog‘liq yana ikkita 

tushunchani kiritamiz. 

         12-TA’RIF:  Agar z=(x) funksiya X→Z , у=f(z) esa Z→Y akslantirishni ifodalasa , 

unda  у=f((x)) funksiya X→Y akslantirishni ifodalaydi va murakkab funksiya dеb ataladi. Bu 

yеrdа  ichki, f esa tashqi funksiya deyiladi. y=f((x)) murakkab funksiya f va  

funksiyalarning superpozitsiyasi deb ham aytiladi. 

Masalan, у=sinx2 murakkab funksiya bo‘lib, unda (x)=х2  ichki, f()=sin  esa tashqi 

funksiya bo‘ladi. у=sin2x murakkab funksiyada esa (x)=sinx ichki, f()=2  tashqi funksiya 

bo‘ladi.  

13-TA’RIF:  Aniqlanish sohasi D{f} va qiymatlar sohasi E{f} bo‘lgan у=f(x) funksiya 

uchun har bir yE{f} soniga f(x)=y shartni qanoatlantiradigan yagona хD{f}  sonini mos 

qo‘yadigan х=(у) funksiya mavjud bo‘lsa, u berilgan f funksiyaga teskari funksiya dеb ataladi. 

 Berilgan f funksiyaga teskari funksiya f--1 kabi belgilanadi. Bunda f—1 faqat belgilash 

bo‘lib, u 1/f  degan ma’noni ifodalamasligini ta’kidlab o‘tamiz.   

        Odatda argumеnt х, funksiya esa у orqali belgilanganligi uchun, у=f(x) funksiyaga teskari 

х=(у) funksiya y=(x) yoki у=f--1(x) ko‘rinishda yoziladi.  

      Agar у=f(x) funksiya o‘suvchi yoki kamayuvchi bo‘lsa ,unga teskari funksiya у=f--1(x) 

mavjudligini va uni f(у)=х tenglama yechimi kabi topishimiz mumkinligini isbotlash mumkin. 

Masalan, f(x)=3х–1 bo‘lsa, unda 3у1=х tenglamadan teskari funksiya f--1(х)=(a+1)/3 ekanligini 

aniqlaymiz. 

      Shuni ta’kidlab o‘tish kerakki, o‘zaro teskari funksiyalar uchun D{f}=E{f–1} va E{ f}=D{f–

1},  f [f -1(х)]=x va f -1 [f (х)]=x munosabatlar o‘rinli bo‘ladi. Bundan tashqari ularning grafiklari 

y=x to‘g‘ri chiziqqa nisbatan simmetrik bo‘ladi 

3.6. Asosiy elementar va elementar funksiyalar. Maktab matematikasidan bizga  

ma’lum  bo‘lgan quyidagi funksiyalarni eslatib o‘tamiz:  

 Darajali funksiya. Bu funksiya у=х ko‘rinishda bo‘lib, o‘zgarmas daraja 

ko‘rsatkichi    R bo‘ladi. Masalan,   

12

1

20 1
,,,1  x

x
yxхyxyxy  

darajali funksiyalardir. Darajali funksiyaning xossalari  daraja ko‘rsatkichi qiymatiga bog‘liq 

bo‘ladi. Masalan,  musbat butun son bo‘lsa, f(x)=х aniqlanish sohasi D{f}=(−∞,∞), qiymatlar 

sohasi esa  toq   uchun E{f}=(−∞,∞), juft   uchun E{f}=[0,∞) bo‘ladi. Agar  manfiy butun 

son bo‘lsa, f(x)=х aniqlanish sohasi D{f}={x: x≠0},  qiymatlar sohasi esa  E{f}=(−∞,∞) bo‘ladi. 

Bundan tashqari  juft son bo‘lsa, f(x)=х juft,  toq bo‘lsa toq funksiya bo‘ladi.  

 Ko‘rsatkichli funksiya.  Bu funksiya у=ах ko‘rinishda va unda daraja asosi a>0 va 

a1 shartni qanoatlantiruvchi o‘zgarmas son bo‘ladi. Masalan, у=3х, у=(1/10)х, y=ex 

ko‘rsatkichli funksiyalardir. Bu funksiya uchun D{f}=(−∞,∞), E{f}=(0,∞) bo‘ladi. Agar a>1 

bo‘lsa, f(x)=ах o‘suvchi, 0<a<1 bo‘lsa kamayuvchi funksiyaga ega bo‘lamiz.   

 Logarifmik funksiya. Bu funksiya у=logax, (a>0, a1), ko‘rinishda bo‘lib, у=ах  

ko‘rsatkichli funksiyaga teskari funksiyani ifodalaydi.  
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        Masalan, у=log2x, y= log 0.8 x , у= log10x =lgx, у= logex =lnx logarifmik funksiyalardir.  

Logarifmik  f(x)=logax funksiya uchun D{f}=(0,∞), E{f}=(−∞,∞) bo‘ladi. Agar logarifm asosi 

a>1 bo‘lsa, f(x)=logax o‘suvchi, 0<a<1 holda esa kamayuvchi bo‘ladi. 

 Trigonometrik funksiyalar. Bular y=sinx, y=cosx, y=tgx va y=ctgx funksiyalardan 

iborat. Bu yerda f(x)=sinx va f(x)=cosx funksiyalar uchun D{f}=(−∞,∞) va E{f}=[0,1] bo‘lib, 

ular T=2π davrli va chegaralangan bo‘ladi. Bunda f(x)=sinx─toq,  f(x)=cosx─juft funksiyalardir. 

      f(x)=tgx va f(x)=ctgx funksiyalarning aniqlanish sohalari mos ravishda D{f}={x: 

x≠(2k+1)π/2, kZ} va D{f}={x: x≠kπ, kZ }, qiymatlar sohasi E{f}=(−∞,∞) bo‘ladi. Bu 

funksiyalar T=π davrli, toq va chegaralanmagan bo‘ladi.  

 Teskari trigonometrik funksiyalar. Bularga y=arcsinx, y=arccosx, y=arctgx, 

y=arcctgx funksiyalar kiradi.Ular mos trigonometrik funksiyalarga teskari bo‘ladi.  f(x)=arcsinx 

va f(x)=arccosx uchun D{f}=[–1,1], qiymatlar sohasi esa mos ravishda E{f}=[–π/2, π/2] va 

E{f}=[0, π]  bo‘ladi. f(x)=arctgx va f(x)=arcctgx uchun D{f}=(−∞,∞), qiymatlar sohasi esa mos 

ravishda E{f}=(–π/2, π/2) va E{f}=(0, π)  bo‘ladi. Bundan tashqari f(x)=arcsinx va f(x)=arctgx 

toq funksiyalardir. 

         14-TA’RIF:   1-5 funksiyalar asosiy elеmеntar funksiyalar dеb ataladi. 

      Chekli sondagi asosiy elеmеntar funksiyalar ustida chekli sondagi arifmetik va 

superpozitsiallash amallari orqali hosil qilingan funksiyalar elеmеntar funksiyalar deyiladi. 

Masalan , y=2lnsinx+x2/5, y=axln(x+1) elеmеntar funksiya bo‘ladi. у={х} va у=[х] elеmеntar 

bo‘lmagan funksiyalarga misol bo‘ladi. 

XULOSA 

Matematik analiz fanida funksiyalar va ular bilan bog‘liq turli tushuncha hamda tasdiqlar 

qaraladi. Funksiya deyilganda turli o‘zgaruvchi miqdorlar orasidagi bog‘lanishning matematik 

ifodasi tushuniladi. Funksiyalar analitik, jadval, grafik va ta’rif usullarida berilishi mumkin. 

Funksiyalar u yoki bu xususiyatlariga qarab monoton, juft-toq, davriy, chegaralangan va 

chegaralanmagan kabi ko‘rinishlarda bo‘lishi mumkin. Berilgan funksiyalar orqali murakkab va 

teskari funksiyalarni aniqlash mumkin. Darajali, ko‘rsatkichli, logarifmik, trigonometrik va 

teskari trigonometrik funksiyalar asosiy elementar funksiyalar bo‘lib hisoblanadi. Ulardan 

tuzilgan turli funksiyalar esa elementar funksiyalar deyiladi. Matematikada elementar bo‘lmagan 

funksiyalar ham qaraladi. 

Funksiya tushunchasi iqtisodiy tadqiqotlarda ham keng qo‘llaniladi. Bularga x daromad  va 

y iste’mol orasidagi bog‘lanishni ifodalovchi Tornkvist funksiyalarini misol sifatida ko‘rsatish 

mumkin. Kelgusida iqtisodiy mazmunli boshqa funksiyalar bilan ham tanishamiz. 

 

Tayanch iboralar 

 

* O‘zgarmas miqdorlar * O‘zgaruvchi miqdorlar * Funksiya * Aniqlanish sohasi  

* Qiymatlar sohasi * Funksiya grafigi  * O‘suvchi (kamaymoqchi) funksiya    

* Kamayuvchi (o‘smoqchi) funksiya * Monoton funksiyalar * Juft funksiya  

* Toq funksiya * Davriy funksiya * Chegaralangan funksiya * Chegaralanmagan funksiya * 

O‘zgarmas funksiya * Murakkab funksiya * Teskari funksiya * Asosiy elеmеntar funksiyalar  * 

Elеmеntar funksiyalar * Tornkvist funksiyalari 

 

Takrorlash uchun  savollar 

 

1. Qanday miqdorlar o‘zgarmas deyiladi? Misollar keltiring. 

2. Qanday miqdorlar o‘zgaruvchi deyiladi? Misollar keltiring. 

3. Funksiya qanday ta’riflanadi? 

4. Funksiyaning  aniqlanish sohasi dеb nimaga aytiladi? 

5. Funksiyaning o‘zgarish (qiymatlar) sohasi qanday ta’riflanadi? 

6. Funksiya grafigi dеb nimaga aytiladi? 

7. Funksiya qanday usullarda berilishi mumkin? 
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8. Qaysi shartda funksiya o‘suvchi (kamaymoqchi) deyiladi? 

9. Qanday funksiya kamayuvchi (o‘smoqchi) dеb ataladi? 

10.  Monoton funksiya deganda nima tushuniladi? 

11. Qachon funksiya juft (toq) dеb ataladi? 

12. Davriy funksiya dеb qanday funksiyaga aytiladi? 

13.  Chegaralangan (chegaralanmagan) funksiya ta’tifini keltiring. 

14.  O‘zgarmas funksiya qanday aniqlanadi?  

15. Murakkab funksiya qanday hosil etiladi? 

16. Teskari funksiya qanday ta’riflanadi? 

17.  Qaysi shartda teskari funksiya mavjud bo‘ladi va u qanday topiladi? 

18. Qaysi funksiyalar asosiy elеmеntar funksiyalar deyiladi? 

19. Elеmеntar funksiyalar dеb qanday funksiyalarga aytiladi? 

20.  Elementar bo‘lmagan funksiyalarga qanday misollar bilasiz?  

 

12§  CHEKSIZ KICHIK VA CHEKSIZ KATTA MIQDORLAR VA ULARNI 

TAQQOSLASH.LIMITLAR HAQIDAGI ASOSIY TEOREMALAR.AJOYIB 

LIMITLAR 

 Funksiya limiti . 

 Cheksiz kichik miqdorlar va ularning xossalari. 

 Cheksiz katta miqdorlar. 

 Funksiya limitini hisoblash qoidalari. 

 Funksiya limitining mavjudlik shartlari. 

 Ajoyib limitlar. 
 

4.1. Funksiya limiti. Biz sonli ketma-ketlik uchun oliy matematikaning poydevorida 

yotgan asosiy tushunchalaridan biri bo‘lgan limit tushunchasini kiritgan edik. Endi bu 

tushunchani funksiya uchun umumlashtiramiz.  

        1-TA’RIF: Agarda oldindan berilgan ixtiyoriy >0 son uchun unga bog‘liq shunday 

=()>0 son topilsaki, 0<|x-a|< shartni qanoatlantiruvchi har qanday хD{f} va biror A soni 

uchun |f(x)–A|< tengsizlik o‘rinli bo‘lsa, A soni у=f(x) funksiyaning  х а  bo‘lgandagi  limiti 

dеb ataladi. 

     Ta’rifdagi tasdiq 
Axf

ax



)(lim  

ko‘rinishda yoziladi. Misol sifatida,  

9lim 2

3



x

x
 

ekanligini ta’rif bo‘yicha ko‘rsatamiz. Bu yerda х3 bo‘lgani uchun 2<x<4, ya’ni |x+3|<7  dеb 

olishimiz mumkin. Bu holda ixtiyoriy >0 uchun  

|f(x) –A|=|x2–9|=|x+3||x–3|<7|x–3|< 

tengsizlik o‘rinli bo‘lishi uchun 7/3 x , ya’ni ()=/7 dеb olish mumkin. Demak, limit 

ta’rifiga asosan, 9lim 2

3



x

x
 tеnglik o‘rinli bo‘ladi. 

          2-TA’RIF:   Agar har qanday katta N>0 son uchun shunday =(N)>0 son mavjud 

bo‘lsaki, 0<|x−a|<  shartni qanoatlantiruvchi ixtiyoriy хD{f} uchun |f(x)|>N tengsizlik o‘rinli 

bo‘lsa, unda у=f(x) funksiya ха (а−chekli son) bo‘lganda cheksiz  limitga (+∞ yoki –∞) ega 

deyiladi . 

     Ta’rifdagi tasdiq  
ax

lim f(x)=  ko‘rinishda yoziladi. 

    Masalan,  
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 232 )8(

1
lim

xx
   

ekanligini ko‘rsatish mumkin. Bu yerda  х2 bo‘lgani uchun 1<x<3 deb olishimiz mumkin. Bu 

holda berilgan N>0 soni bo‘yicha =(N)>0 sonini quyidagicha aniqlaymiz: 








 22222223 )4323()2(

1

)42()2(

1

)8(

1

xxxxx
 

.)(
19

1
2

361

1
)2(

)2(361

1 2

2
N

N
x

N
xN

x



  

 Demak, ta’rifga asosan, yuqoridagi limit cheksiz bo‘ladi. 

                3-TA’RIF: Agar har qanday kichik >0 soni uchun shunday katta М=М()>0 son 

mavjud bo‘lsaki, |x|>M shartni qanoatlantiruvchi barcha хD{f} va biror chekli A soni uchun 

|f(x)–A|< tengsizlik o‘rinli bo‘lsa, у=f(x) funksiya х bo‘lganda chekli limitga ega deyiladi. 

Bu tasdiq 
x

lim f(x)=A ko‘rinishda yoziladi. 

Masalan,  

1
1

lim 


 x

x

x
 

ekanligini ko‘rsatamiz. Ixtiyoriy kichik >0 uchun  

,)(
11

1
1

)( 


 Mx
xx

x
Axf 


  

 ya’ni М()=-1 dеb olishimiz mumkin. Bu yerdan, ta’rifga asosan, yuqoridagi limit qiymati 

haqiqatan ham birga teng ekanligi kelib chiqadi. 

           4-TA’RIF:    Agar har qanday katta N>0 soni uchun shunday М=М(N) son mavjud 

bo‘lsaki, |x|>M shartni qanoatlantiruvchi barcha хD{f} uchun |f(x)|>N tengsizlik o‘rinli bo‘lsa, 

у=f(x) funksiya х bo‘lganda cheksiz limitga ega deyiladi,  

        Ta’rifdagi tasdiq  
x

lim f(x)= ko‘rinishda yoziladi. 

Masalan, ta’rifdan foydalanib, 
x

lim x3=, 
x

lim x2=+ ekanligini ko‘rsatish mumkin. 

      1-TEOREMA:  Agar ха bo‘lganda y=f(x) funksiya limiti mavjud bo‘lsa, u holda bu limit 

yagona bo‘ladi. 

       5-TA’RIF:  у=f(x)  funksiyaning argumеnti x qandaydir chekli  a soniga faqat chap (x<a) 

yoki o‘ng (x>a) tomondan yaqinlashib borganda (x→a−0 yoki x→a+0 kabi belgilanadi) 

funksiya limiti biror А1 yoki А2 sonidan iborat bo‘lsa,  bu sonlar funksiyaning а nuqtadagi chap 

yoki o‘ng limiti dеb ataladi. 

      у=f(x) funksiyaning а nuqtadagi chap yoki o‘ng limiti 
)0()(lim)0()(lim

00



afxfafxf

axax
     yoki         

 kabi belgilanadi. Masalan , signum funksiya deb ataladigan ushbu 

                             
















0,1

0,0

0,1

)sgn(

x

x

x

x                                 (1) 

funksiya uchun  x=0 nuqtadagi chap va o‘ng limitlar mos  ravishda  quyidagicha bo‘ladi:   

.11lim)sgn(lim)00sgn(,1)1(lim)sgn(lim)00sgn(
00000000


 xxxx
xx . 

        2-TEOREMA: Biror а nuqtada у=f(x) funksiya x→a bo‘lganda chekli A limitga ega bo‘lishi 

uchun uning shu а nuqtadagi chap va o‘ng limitlari o‘zaro tеng  va f(a0)= f(a+0)=А shart 

bajarilishi zarur va yetarlidir.  

         Shuni ta’kidlab o‘tish kerakki, funksiya limiti har doim ham mavjud bo‘lavermaydi. 

Masalan, у=sgn(x) funksiya х0 bo‘lganda limitga ega emas, chunki bu holda sgn(00)= 1 vа 

sgn(0+0)=1 bo‘lib, sgn(00) sgn(0+0).  
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4.2. Cheksiz kichik miqdorlar va ularning xossalari. Limitlarga doir turli tasdiqlarni 

isbotlashda cheksiz kichik miqdor va ularning xossalari muhim ahamiyatga ega.  

          6-TA’RIF:   Agar (х) funksiya uchun 

0)(lim 


x
ax
  

 shart bajarilsa, unda bu funksiya ха (a−ixtiyoriy chekli yoki cheksiz son) bo‘lganda 

cheksiz kichik miqdor dеb ataladi . 

Masalan, (х)=x2  funksiya х0, (х)=(x−3)2  funksiya х3 va (х)=x−2  funksiya х±∞ 

bo‘lganda cheksiz kichik miqdor bo‘ladi.   

 3-TEOREMA:  Agar ха bo‘lganda (х) vа (х) cheksiz kichik miqdorlar bo‘lib, f(x) esa 

ixtiyoriy chegaralangan funksiya bo‘lsa, u holda ха bo‘lganda (x)(х), (x)∙(х),  

f(x)∙(х),  С(x) (С=сonst, ya’ni o‘zgarmas son) funksiyalar ham cheksiz kichik miqdorlar 

bo‘ladi.  

NATIJA: Chekli sondagi cheksiz kichik miqdorlarning algebraik yig‘indisi, ko‘paytmasi 

yana cheksiz kichik miqdordan iborat bo‘ladi. 

        Bu natijaning isboti oldingi tеorеmani bir nеcha marta qo‘llash orqali keltirib chiqariladi. 

       Izoh: Agar ха bo‘lganda (х) vа (х) cheksiz kichik miqdorlar bo‘lsa, unda 

 ularning nisbati (х)/(х) cheksiz kichik miqdor bo‘lishi shart emas. 

         Masalan, х0 bo‘lganda (х)=Axn vа (х)= Bxm (n,m–natural, A,B– noldan farqli ixtiyoriy 

haqiqiy sonlar) cheksiz kichik miqdorlar bo‘ladi va 















 



.,

;,/

;,0

limlim
)(

)(
lim

000

mn

mnBA

mn

x
B

A

Bx

Ax

x

x mn

xm

n

xx 


 

    Bu yerdan ko‘rinadiki, yuqoridagi misolda (х)/(х) nisbat faqat n>m bo‘lganda cheksiz 

kichik miqdor bo‘ladi. 

        7-TA’RIF:    ха bo‘lganda (х) vа (х) cheksiz kichik miqdorlar va  

A
x

x

ax


 )(

)(
lim




 

bo‘lsin. Bunda  A=0 bo‘lsa, (х) ха bo‘lganda (х) ga nisbatan yuqori tartibli cheksiz kichik 

miqdor deyiladi va (х)=o((х)) kabi belgilanadi. Agar A≠0 va chekli son bo‘lsa, unda (х) vа 

(х) bir xil tartibli cheksiz kichik miqdorlar deyiladi va (х)=0((х)) kabi belgilanadi. Jumladan 

A=1 bo‘lsa (х) vа (х) ekvivalent cheksiz kichik miqdorlar deyiladi va (х)~(х) kabi 

belgilanadi. Agar A=±∞ bo‘lsa, (х) ха bo‘lganda (х) ga nisbatan quyi tartibli cheksiz kichik 

miqdor deyiladi va (х)=o((х)) kabi belgilanadi. 

4.3. Cheksiz katta miqdorlar. Endi cheksiz katta miqdor tushunchasi va uning 

xossalari bilan tanishamiz. 

8-TA’RIF:   Agar f(х) funksiya uchun 




)(lim xf
ax

 

 shart bajarilsa, unda bu funksiya ха (a−ixtiyoriy chekli yoki cheksiz son) bo‘lganda 

cheksiz katta miqdor dеb ataladi . 

        Masalan, f(х)=tgx  funksiya хπ/2, f(х)=(x−1)–3  funksiya х1 va f(х)=x2  funksiya х±∞ 

bo‘lganda cheksiz katta miqdor bo‘ladi. 

        4-TEOREMA:   Agar f(х) va g(x) funksiyalar x→a bo‘lganda cheksiz katta miqdorlar 

bo‘lsa, unda x→a shartda quyidagi tasdiqlar o‘rinlidir:  

              1)  |f(х)|+|g(x)| va f(х)∙g(x) cheksiz katta miqdor bo‘ladi; 
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             2) Agar 0)(lim 


xh
ax

bo‘lsa, unda f(х)∙h(x) va  f(х)/h(x) cheksiz katta miqdor bo‘ladi; 

              3) Ixtiyoriy C o‘zgarmas soni va chegaralangan φ(x) funksiya uchun Cf(x) va  φ(x)f(x) 

funksiyalar cheksiz katta miqdor bo‘ladi. 

       Teoremaning isboti bevosita 8-ta’rifdan kelib chiqadi va uning ustida to‘xtalib o‘tirmaymiz. 

         Izoh: Yuqoridagi teorema shartlarida |f(х)|–|g(x)| va f(х)/g(x) funksiyalar cheksiz katta 

miqdor bo‘lishi shart emas. Bu funksiyalar x→a bo‘lganda mos ravishda ∞−∞ va ∞/∞ 

ko‘rinishdagi aniqmasliklar deyiladi va ular kelgusida(VIII bob, §6) to‘liqroq ko‘rib chiqiladi. 

      Cheksiz katta va cheksiz kichik miqdorlar orasidagi bog‘lanish quyidagi teorema orqali 

ifodalanadi.   

           5-TEOREMA:     Agar f(х) funksiya x→a bo‘lganda cheksiz katta miqdor bo‘lsa, unda 

shu holda 1/f(x) funksiya cheksiz kichik miqdor bo‘ladi. Aksincha, agar α(х) funksiya x→a 

bo‘lganda cheksiz kichik miqdor bo‘lsa, unda shu holda 1/α(x) funksiya cheksiz katta miqdor 

bo‘ladi.   

4.4.Funksiya limitini hisoblash qoidalari. Funksiya limitini uning ta’rifi bo‘yicha 

hisoblash har doim ham oson emas. Shu sababli funksiya limiti asosan uni hisoblash qoidalari 

yordamida topiladi.  

           LЕMMА:  y=f(x) funksiya x→a bo‘lganda chekli A limitga ega bo‘lishi uchun uni 

f(x)=А+(х) ko‘rinishda bo‘lishi zarur va yetarli. Bunda (х) funksiya x→a bo‘lganda  biror 

cheksiz kichik miqdorni ifodalaydi. 

        Lеmma isboti limit va cheksiz kichik miqdor ta’riflaridan kelib chiqadi. 

       ASOSIY TЕORЕMА: Agar ха bo‘lganda f(x) vа g(x) funksiyalar chekli A va B limitlarga 

ega bo‘lsa, unda  

                               BAxgxfxgxf
axaxax




)(lim)(lim)]()([lim   ,            (2) 

                                CAxfCxCf
axax




)(lim)(lim   (C=const.) ,                       (3) 

                              BAxgxfxgxf
axaxax




)(lim)(lim)()(lim                      (4)  

va, agar 
€x

lim g(x)=B0 bo‘lsa,  

                                    
 
  B

A

xg

xf

xg

xf

ax

ax

ax






 )(lim

)(lim
lim                                  (5) 

tеngliklar o‘rinlidir. 

       Asosiy teoremada keltirilgan limit hisoblash qoidalari va  f(x)=C (C-const.) o‘zgarmas 

funksiyaning limiti shu sonni o‘ziga teng bo‘lishidan foydalanib, murakkabroq limitlarni 

soddaroq limitlarga keltirish orqali hisoblash mumkin. 

 Masalan, 

      ,1limlim)(lim,1limlimlim
1

2

1

2

11

2

1

2

1
eexexeeexex x

xx

x

x

x

xx

x

x



 

4.5. Funksiya limitining mavjudlik shartlari. Yuqorida ko‘rsatilganidek, funksiya 

har doim ham limitga ega bo‘lavermaydi. Shu sababli funksiya limitini hisoblashdan oldin uning 

mavjudligini tekshirib ko‘rishga to‘g‘ri kеladi. Oldin bu savolga chap va o‘ng limitlar orqali (2-

teoremaga qarang) javob berilgan edi. Endi bu savol bo‘yicha quyidagi teoremalarni isbotsiz 

keltiramiz. 

           6-TEOREMA:  Agar  x=a nuqtaning biror atrofida (х)f(x)(х) qo‘sh tengsizlik o‘rinli 

bo‘lib, ха bo‘lganda (х) vа (х) funksiyalarining chekli limitlari mavjud vа  
Axx

axax



)(lim)(lim  

shart bajarilsa, u holda ха bo‘lganda f(x) funksiya uchun ham chekli limit mavjud bo‘lib,  

Axf
ax




)(lim  munosabat o‘rinli bo‘ladi. 
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      Masalan, barcha x≠0 uchun 

0
sin

lim0
1

lim)
1

(lim,
1sin1

222222


 x

x

xxxx

x

x xxx
. 

      7-TEOREMA: Agarda x=a nuqtaning biror atrofida y=f(x) funksiya o‘suvchi (yoki 

kamayuvchi) bo‘lib, yuqoridan (yoki quyidan) biror M (yoki m) soni bilan chegaralangan bo‘lsa, 

u holda bu funksiya ха bo‘lganda limitga ega va bu limit uchun  
))(lim()(lim mxfMxf

axax



 yoki  

munosabatlar o‘rinli bo‘ladi. 

        Masalan, x>1 bo‘lganda 

24

24 3
2

32
)(

xx

xx
xf 


  

funksiya kamayuvchi va quyidan m=2 soni bilan chegaralangan. Bu yerda 

2)
3

2(lim)(lim
2


 x

xf
xx

 

bo‘lib, teorema tasdig‘i o‘rinlidir. 

4.6. Ajoyib limitlar. Turli funksiyalarning limitini hisoblashda quyidagi tеngliklardan 

foydalanish mumkin: 

1
sin

lim
0


 x

x

x
  (I),     ....718281,2

1
1lim

1
1lim 




















e

nx

n

n

x

x
  (II),           a

x

ax

x






)1ln(
lim

0
  (III),           

a
x

€ x

x
ln

1
lim

0





 (IV),     






 x

x

x

1)1(
lim

0
  (V). 

       Bu tengliklar matematikada ajoyib limitlar dеb ataladi va ularning  isboti keyinchalik (VII 

bob,§6) beriladi.  

XULOSA 

  Matematik analiz fanining asosida yotgan eng muhim tushunchalardan biri funksiya limiti 

bo‘lib hisoblanadi. Undan biz oldin ko‘rib o‘tgan  sonli ketma-ketlik limiti tushunchasi xususiy 

hol sifatida kelib chiqadi. Funksiya limiti yagona ravishda aniqlanadi. Funksiya uchun chap, 

o‘ng limit tushunchalari ham kiritiladi va ular orqali limitning mavjudlik sharti ifodalanadi. 

Funksiya limitini bevosita uning ta’rifi asosida hisoblash har doim ham oson kechmaydi va shu 

sababli funksiya limitini hisoblash qoidalari ishlab chiqilgan. Bunda cheksiz kichik miqdor 

tushunchasi va uning xossalari muhim ahamiyatga ega bo‘ladi. Bundan tashqari ayrim 

funksiyalarning limitini hisoblashda ajoyib limitlardan foydalanish mumkin. Funksiya limiti 

iqtisodiy tadqiqotlarda ham keng qo‘llaniladi va bunga misol sifatida jamg‘arma haqidagi 

masalani ko‘rsatish mumkin. 

 

Tayanch iboralar 

 

* Funksiyaning  limiti * Limitning yagonaligi  * Chap limit  * O‘ng limit  

* Limitning mavjudlik sharti * Cheksiz kichik miqdor * Cheksiz katta miqdor 

* Algebraik yig‘indining limiti * Ko‘paytmaning limiti * Bo‘linmaning limiti  

* Ajoyib limitlar  * Jamg‘arma haqidagi masala 

 

Takrorlash uchun  savollar 

 

1. Funksiyaning chekli limiti qanday ta’riflanadi? 

2. Funksiyaning cheksiz limiti qanday ta’riflanadi? 

3. Funksiyaning  limiti yagonami? 

4. Funksiyaning chap (o‘ng) limiti dеb nimaga aytiladi? 

5. Qanday shartda funksiyaning limiti mavjud bo‘ladi? 

6. Limiti mavjud bo‘lmagan funksiyaga misol keltiring. 
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7. Cheksiz kichik miqdor dеb nimaga aytiladi? 

8. Cheksiz kichik miqdorlar qanday xossalarga ega? 

9. Cheksiz kichik miqdorlarning nisbati to‘g‘risida nima deyish mumkin? 

10.  Qachon ikkita cheksiz kichik miqdor bir xil tartibli deyiladi? 

11. Qaysi shartda ikkita cheksiz kichik miqdor o‘zaro ekvivalent deb ataladi? 

12.  Qachon funksiya cheksiz katta miqdor dеb  aytiladi? 

13.  Cheksiz katta miqdorlar qanday xossalarga ega? 

14.  Cheksiz katta va cheksiz kichik miqdorlar o‘zaro qanday bog‘langan? 

15. Funksiya limiti mavjudligining zaruriy va yеtarli sharti nimadan iborat? 

16.  Algebraik yig‘indining limiti qaysi shartda va qanday formula bilan hisoblanadi? 

17. Ko‘paytmaning limiti qaysi shartda va qanday formula bilan hisoblanadi?  

18. Bo‘linmaning limiti qaysi shartda va qanday formula bilan hisoblanadi? 

19.  Funksiya limiti mavjudligining zaruriy shartlari haqidagi qanday  teoremalarni bilasiz? 

20. Ajoyib limitlarni yoza olasizmi? 

 

 

 

13§ FUNKSIYALARNING UZLUKSIZLIGI. 

 

 Uzluksiz funksiyalar va ularning xossalari. 

 Kesmada uzluksiz funksiyalar uchun asosiy teoremalar. 

 Funksiyaning uzilish nuqtalari va ularning turlari. 

 

5.1. Uzluksiz funksiyalar va ularning xossalari. Bu paragrafda matematik analizning 

muhim tushunchalaridan biri bo‘lgan uzluksiz funksiya tushunchasi bilan tanishib, unga doir 

asosiy tasdiqlarni ko‘rib o‘tamiz.  

      1-TA’RIF:  Berilgan  у=f(x) funksiya o‘zining aniqlanish sohasiga biror atrofi bilan kiruvchi 

х0 nuqtada  

                                )()(lim 0
0

xfxf
xx




                                       (1) 

shartni qanoatlantirsa, bu funksiya х0 nuqtada uzluksiz  deyiladi. 

          Masalan, oldingi paragrafda f(x)=x2  funksiya uchun x→3 holda hisoblangan limit 

qiymatidan foydalanib, 

)3(39lim)(lim 22

33
fxxf

xx



 

ekanligini ko‘ramiz. Demak, f(x)=x2  funksiya  x=3 nuqtada uzluksiz bo‘ladi.       

       Yuqoridagi funksiya uzluksizlik shartini, 0
0

lim xx
xx




 ekanligini hisobga olib,  

)lim()(lim
00

xfxf
xxxx 

   

kabi yozish mumkin. Demak, f(x) funksiya х0 nuqtada uzluksiz bo‘lishi uchun funksiya olish va 

limit olish amallarini o‘rnini almashtirish mumkin bo‘lishi kerak ekan.  

Amaliy masalalarda funksiya uzluksizligini orttirma tushunchasi orqali tekshirish qulay. 

Agar x nuqta х0 nuqta atrofidan olingan bo‘lsa, х–х0 ayirma argumеnt orttirmasi deyiladi vа  х 

kabi  belgilanadi. Bu holda f(x)–f(x0) ayirma  funksiya orttirmasi deyiladi vа f yoki у kabi 

belgilanadi. 

Demak, x orttirma argumеntning o‘zgarishini, f esa funksiya o‘zgarishini ifodalaydi. 

Agarda хх0 bo‘lsa, u holda х0 bo‘ladi. Bundan, х=х0+х ekanligidan foydalanib, (1) 

uzluksizlik shartini  

                                   )()(lim 00
0

xfxxf
x




                                              (2) 

ko‘rinishida yozish mumkin. Bu shartni o‘z navbatida, f=f(x)–f(x0)=f(х0+х)–f(х0) ekanligidan 

foydalanib,  
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                                          0lim
0




f
x

                                            (3) 

ko‘rinishda ifodalash mumkin. Demak f(x) funksiya uzluksiz bo‘lishi uchun argumеntning 

“kichik” х o‘zgarishiga funksiyaning ham “kichik” f o‘zgarishi mos kеlishi kerak. 

Misol sifatida у=f(x)=х2 funksiyaning har qanday х0 nuqtada uzluksiz ekanligini (3) shart 

yordamida ko‘rsatamiz: 

                        y=f=f(х0+х) –f(х0)=(х0+х)2х0
2 

= 0lim)2()(2
0

0
2
0

2
0

2
0 


fхххххххх

x
. 

         2-TA’RIF:   Berilgan  у=f(x) funksiya biror (a,b) oraliqning har bir nuqtasida uzluksiz 

bo‘lsa, u shu oraliqda uzluksiz funksiya deyiladi. 

    Masalan, yuqorida ko‘rsatilganga asosan, f(x)=х2 funksiya ixtiyoriy  (a,b) oraliqda uzluksizdir. 

y=(1–x2)–1 funksiya esa (–1,1) va uning ichida joylashgan ixtiyoriy  oraliqda uzluksiz bo‘ladi, 

ammo x=±1 nuqtalardan kamida bittasi kirgan sohalarda uzluksiz bo‘lmaydi.   

     Geometrik nuqtai-nazardan biror (a,b) oraliqda uzluksiz funksiyani grafigi shu oraliqda yaxlit 

bir (uzluksiz) chiziqdan iborat funksiya deb qarash mumkin. Masalan, y=х2 funksiya grafigi 

ixtiyoriy  (a,b) oraliqda uzluksiz bo‘lgan paraboladan iborat.  

ASOSIY TЕORЕMА: Barcha asosiy elеmеntar funksiyalar o‘zining aniqlanish 

sohasidagi har bir х0 nuqtada uzluksizdir.  

Bu tеorеmani isbotsiz qabul qilamiz.  

       1-TЕORЕMА: Agarda f(x) vа g(x) funksiyalar x0 nuqtada uzluksiz bo‘lsa, u holda f(x)g(x), 

f(x)∙g(x) funksiyalar ham bu nuqtada uzluksiz bo‘ladi. Agarda qo‘shimcha ravishda g(x0)0 shart 

bajarilsa, f(x)/g(x) nisbat ham х0 nuqtada uzluksizdir.  

 2-TЕORЕMА: Agar y=g(x) funksiya x0 nuqtada, z=f(y) funksiya esa y0=g(x0) nuqtada 

uzluksiz bo‘lsa, unda f(g(x))=F(x) murakkab funksiya х0 nuqtada uzluksiz bo‘ladi. 

 Natija: Barcha elеmеntar funksiyalar o‘zlarining aniqlanish sohasidagi har bir х0 nuqtada 

uzluksiz bo‘ladi.  

   Bu natijaga ishonch hosil etish uchun elementar funksiyalar ta’rifini eslash kifoyadir. 

       3-TA’RIF:  Berilgan у=f(x) funksiya biror x=а nuqtada aniqlangan bo‘lib, bu nuqtada uning 

o‘ng (chap) limiti mavjud va  
))()0()(lim()()0()(lim

00
afafxfafafxf

axax



 

shartni qanoatlantirsa, u holda f(x) funksiya а nuqtada o‘ngdan(chapdan) uzluksiz deyiladi.  

Masalan,        

                      









3,12

3,12
)(

xx

xx
xfy                                (4) 

funksiya х=3 nuqtada o‘ngdan uzluksiz, chunki  

)3(7)12(lim)(lim
303

fxxf
xx




. 

Ammo bu funksiya х=3 nuqtada chapdan uzluksiz emas, chunki 

)3(5)12(lim)(lim
303

fxxf
xx




. 

   Aksincha, 

                        









1,1

1,1
)( 2 xx

xx
xfy                                     (5) 
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funksiya x=1 nuqtada chapdan uzluksiz, o‘ngdan esa uzluksiz emas. 

  Oldin ko‘rib o‘tilgan 

                               
















0,1

,0,0

,0,1

)sgn(

x

x

x

xy                                 (6) 

 funksiya x=0 nuqtada chapdan ham, o‘ngdan ham uzluksiz bo‘lmaydi, chunki 

sgn(0–0)= –1≠0=sgn(0),  sgn(0+0)= 1≠0=sgn(0). 

     3-TЕORЕMА:  Berilgan y=f(x) funksiya qaralayotgan x=a nuqtada uzluksiz bo‘lishi uchun 

bu nuqtada u ham chapdan, ham o‘ngdan uzluksiz bo‘lishi zarur va yеtarlidir. 

     Izoh:  y=f(x) funksiya uchun x=a nuqtada chap va o‘ng limitlar mavjud hamda ular o‘zaro 

teng, ya’ni Axfxf
axax




)(lim)(lim
00

 ekanligidan har doim ham uni bu nuqtada uzluksiz bo‘lishi 

kelib chiqavermaydi. Masalan,  

                                       












0,0

,0,
sin

x

x
x

x

y                                 (7) 

funksiya uchun, 1-ajoyib limitga asosan, 

)0(01
sin

lim
sin

lim
0000

f
x

x

x

x

xx



. 

  Demak, bu funksiya x=0 nuqtada funksiya chapdan ham, o‘ngdan ham uzluklidir.    

5.2. Kesmada uzluksiz funksiyalar uchun asosiy teoremalar. Dastlab funksiyaning 

kesmada uzluksizligi tushunchasini kiritamiz.  

       4-TA’RIF:   Berilgan  у=f(x) funksiya biror (a,b) oraliqning har bir nuqtasida uzluksiz, х=а 

(х=b) chеgaraviy nuqtada o‘ngdan (chapdan) uzluksiz bo‘lsa , bu funksiya [а,b] kesmada 

uzluksiz deyiladi. 

        Masalan,  у=sinx, y=x2 funksiyalar har qanday [а,b] kesmada uzluksizdir.  

Agar у=f(x) funksiya [а,b] kesmada uzluksiz bo‘lsa, uning grafigini shu kesmaga mos keluvchi 

qismi yaxlit (uzluksiz) chiziqdan iborat bo‘ladi. Uzluksizlikning bu gеomеtrik talqini uzluksiz 

funksiyalarning quyidagi xossalari va ularning  isbotini tasavvur etishga imkon beradi. 

4-TЕORЕMА:  Agarda y=f(x) funksiya [а,b] kesmada uzluksiz bo‘lsa, bu kesmada 

kamida bitta shunday х1 (yoki х2) nuqta mavjudki, har qanday х[а,b] uchun f(x1)f(x) (yoki 

f(x2)f(x)) munosabat o‘rinli bo‘ladi.  

Bu teoremadagi f(x1) yoki f(x2) berilgan f(x) funksiyaning [а,b] kesmadagi eng katta yoki 

eng kichik qiymati dеb ataladi va  
mxfMxf

baxbax



)(min)(max

],[],[
        ,  

kabi belgilandi.  

         Masalan, f(x)=х2, х[2,4] funksiya uchun х1=2, х2=4 bo‘ladi, chunki bu kesmada   

m=4х216=M, ya’ni  f(2)f(x)f(4) munosabat o‘rinli. 

  Kiritilgan yangi tushunchadan foydalanib, 4-teoremani quyidagicha ifodalash mumkin. 

       TEOREMA (Veyershtrass):  Berilgan [a,b] kesmada uzluksiz y=f(x) funksiya shu kesmada 

o‘zining eng katta M va eng kichik m qiymatiga erishadi, ya’ni bu kesmada kamida bittadan 

shunday х1 va х2 nuqta mavjudki, f(x1)=M va f(x2)=m tenglik o‘rinli bo‘ladi. 

5-TЕORЕMА:  Agar y=f(x) funksiya [а,b] kesmada uzluksiz va uning chеgaralarida turli 

ishorali qiymatlarni qabul qilsa, ya’ni f(а)∙f(b)<0 shart bajarilsa, u holda kamida bitta shunday 

с(а,b) nuqta mavjudki, unda f(с)=0 tеnglik bajariladi.  

Bu teorema yordamida f(x)=0 ko‘rinishdagi tenglamaning ildizlari yotgan oraliqlarni 

topish mumkin. Masalan, хcosx=0 tenglama (0,) oralikda ildizga ega, chunki f(x)=хсоsх 
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funksiya [0,] kesmada uzluksiz vа f(0)=1<0, f()=+1>0. Demak, qandaydir  х0(0,) 

nuqtada f(x0)=х0cosx0=0 bo‘ladi vа х0 berilgan tenglama ildizini ifodalaydi.  

6-TЕORЕMА:  Agarda y=f(x) funksiya [а,b] kesmada uzluksiz vа f(а)=А, f(b)=В, АВ 

bo‘lsa, har qanday (А,В) son uchun kamida bitta shunday с(а,b) nuqta  topiladiki, unda 

f(с)=  tеnglik o‘rinli bo‘ladi.  

Masalan, f(x)=х3, х[1,3], funksiya uchun А=1, В=27 va har qanday (1,27) uchun 

с= 3   dеb olsak, f(с)=с3=( 3  )3=   tеnglik bajariladi.  

         NATIJA:  Agarda y=f(x) funksiya [а,b] kesmada uzluksiz va bu yerda uning eng katta va 

eng kichik qiymatlari mos ravishda M va m bo‘lsa, u holda funksiyaning х[a,b] bo‘lgandagi 

qiymatlari [m, M] kesmani to‘liq to‘ldiradi.  

      Kelgusida ayrim masalalarni qarashda bizga tekis uzluksizlik tushunchasi kerak bo‘ladi. 

        5-TA’RIF:  Berilgan y=f(x) funksiya uchun ixtiyoriy ε>0 soni bo‘yicha shunday δ=δ(ε)>0 

soni topilsaki, biror DD{f} sohadagi |x1–x2|<δ shartni qanoatlantiruvchi ixtiyoriy x1 va x2  

nuqtalar uchun  |f(x1)–f(x2)|<ε tengsizlik bajarilsa, unda y=f(x) funksiya D sohada tekis uzluksiz 

deb ataladi.  

   Shuni ta’kidlab o‘tish kerakki, agar y=f(x) funksiya biror D sohada tekis uzluksiz bo‘lsa, unda 

bu funksiya D sohaning har bir x0 nuqtasida albatta uzluksiz bo‘ladi. Haqiqatan ham tekis 

uzluksizlik ta’rifida x2= x0 va x1= x deb olsak, unda ixtiyoriy ε>0 soni bo‘yicha shunday 

δ=δ(ε)>0 soni topiladiki,  

|x–x0|<δ => |f(x)–f(x0)|<ε => )()(lim 0
0

xfxf
xx




. 

Ammo teskari tasdiq har doim ham o‘rinli emas. Masalan, f(x)=sin(1/x) funksiya (0,1) oraliqda 

uzluksiz, lekin uni bu oraliqda tekis uzluksiz emasligini ko‘rsatish mumkin. 

      6-TЕORЕMА (Kantor):  Agar y=f(x) funksiya biror [a,b] kesmada uzluksiz bo‘lsa, unda bu 

funksiya shu kesmada tekis uzluksiz bo‘ladi. 

5.3. Funksiyaning uzilish nuqtalari va ularning turlari. Endi funksiyaning uzlukliligi 

ustida to‘xtalib o‘tamiz. 

         6-TA’RIF:  у=f(x) funksiya uchun uzluksizlikka qo‘yiladigan shartlardan kamida bittasi 

bajarilmaydigan nuqtalar uning uzilish nuqtalari, funksiyaning o‘zi esa bu nuqtalarda uzlukli 

deb ataladi.  

     Ta’rifga asosan, biror x=a nuqtada )(lim xf
ax

 mavjud va )()(lim afxf
ax




,  


)(lim xf
ax

 yoki 

)(lim xf
ax

 mavjud bo‘lmasa, bu nuqta у=f(x) funksiyaning uzilish nuqtasi bo‘ladi. 

       Masalan, f(x)=(1–х2)–2 funksiya uchun  х=1 uning uzilish nuqtasi bo‘ladi, chunki bu 

nuqtalarda 


)(lim
1

xf
x

. (6) signum funksiya uchun х=0 uzilish nuqtasi bo‘ladi , chunki 

)sgn(lim
0

x
x

mavjud emas.  

       Funksiyaning uzilish nuqtalari uch sinfga ajratiladi. 

7-TA’RIF:  Agar у=f(x) funksiyaning  x=a uzilish nuqtasida Axf
ax




)(lim   

limit mavjud, ammo aD{f} yoki f(a)≠A bo‘lsa, unda x=a funksiyaning  

tuzatib bo‘ladigan uzilish nuqtasi deyiladi. 

Bu yerda x=a funksiyaning tuzatib bo‘ladigan uzilish nuqtasi deyilishiga sabab shuki, 

agar f(a)=A deb olsak, unda funksiya x=a nuqtada uzluksiz funksiyaga aylanadi. Masalan, 

yuqorida ko‘rib o‘tilgan (7) funksiya f(x)=sinx/x uchun f(0)=0 demasdan, f(0)=1 desak, u hamma 

joyda uzluksiz bo‘ladi.  

8-TA’RIF:  Agarda x=а nuqta у=f(x) funksiyaning uzilish nuqtasi bo‘lib, bu nuqtada 

funksiyaning chap f(a–0) va o‘ng f(a+0) limitlari mavjud hamda chekli sonlardan iborat bo‘lsa, 

х=а funksiyaning I tur uzilish nuqtasi deyiladi. Bunda =f(а+0)–f(а–0) soni funksiyaning a 

uzilish nuqtasidagi sakrashi dеb ataladi.  
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Masalan, (6) signum funksiya uchun х=0 I tur uzilish nuqtasi bo‘ladi. Bu holda sgn(0–

0)=–1, sgn(0+0)=1 va funksiya bu nuqtada o‘z qiymatini uzluksiz ravishda o‘zgartirmasdan, 

=1–(–1)=2 sakrash bilan o‘zgartiradi (50-rasm). 

 

8-TA’RIF:   Agarda y=f(x) funksiyaning x=a uzilish nuqtasida uning chap va o‘ng 

limitlaridan kamida bittasi cheksiz yoki mavjud bo‘lmasa, х=а funksiyaning II tur uzilish 

nuqtasi deyiladi. 

Endi ushbu funksiyani qaraymiz: 





















.0,
1

sin

,0,0

,0,
1

cos

)(

x
x

x

x
x

x

xf  

Bu funksiya barcha nuqtalarda, jumladan x=0 nuqtada aniqlangan. Bunda x→0 bo‘lganda 

|cos(1/x)|≤1, ya’ni chegaralangan funksiya bo‘lgani uchun 

)0(0
1

coslim)(lim
000

f
x

xxf
xx




 

tenglik o‘rinli bo‘ladi. Demak, bu funksiya uchun x=0 nuqtada chap limit mavjud va bundan 

tashqari u chapdan uzluksiz. Endi bu funksiyaning x=0 nuqtadagi o‘ng   limitini qaraymiz.  Agar 

x=(2πn+π/2)–1, nN, deb olsak, unda n→∞ bo‘lganda x→0+0 bo‘ladi va bu holda 

11lim
2

sinlim)
2

2sin(lim)(lim
00


 nnnx

nxf


  

natijani olamiz. Xuddi shu tarzda x=(2πn)–1, nN, deb olsak, unda n→∞ bo‘lganda yana x→0+0 

bo‘ladi, ammo bu holda 
00lim0sinlim2sinlim)(lim

00


 nnnx
nxf   

natijaga kelamiz. Oxirgi ikki tenglikdan qaralayotgan funksiyaning x=0 nuqtada o‘ng   limiti 

mavjud emasligi kelib chiqadi. Demak, bu funksiya uchun x=0 II tur uzilish nuqtasi bo‘ladi. 

 

XULOSA 

   Funksiyaning eng muhim xususiyatlaridan biri uning uzluksizligi bo‘lib hisoblanadi. Bunga 

sabab shuki, atrofimizdagi ko‘p jarayonlar uzluksiz ravishda davom etadi va ular uzluksiz 

funksiyalar orqali ifodalanadi. Funksiya uzluksizligi uning limiti orqali aniqlanadi. Oraliqda 

uzluksiz funksiyani grafigi uzluksiz, yaxlit chiziqdan iborat funksiya singari tasavvur etish 

mumkin. Barcha asosiy elementar funksiyalar o‘zlarining aniqlanish sohasida uzluksiz bo‘ladi. 

Kesmada uzluksiz funksiya shu kesmada o‘zining eng katta va eng kichik qiymatiga erishadi.  

     Biror nuqtada uzluksiz bo‘lmagan funksiya shu nuqtada, bu nuqta esa uning uzilish nuqtasi 

deyiladi. Uzilish nuqtalari atrofida funksiya qanday qiymatlar qabul qilishiga qarab, ular tuzatib 

bo‘ladigan, I va II tur uzilish nuqtalariga ajratiladi. 

 

Tayanch iboralar     
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* Funksiyaning  nuqtadagi uzluksizligi * Argumеnt orttirmasi  * Funksiya orttirmasi * 

Uzluksizlikni orttirma orqali ifodasi * Oraliqda uzluksizlik  * O‘ng tomondan uzluksizlik * Chap 

tomondan uzluksizlik * Kesmada uzluksizlik 

* Kesmadagi eng katta qiymat  * Kesmadagi eng kichik qiymat * Veyershtrass teoremasi * Tekis 

uzluksizlik  * Kantor teoremasi  * Uzilish nuqtalari  * Tuzatib bo‘ladigan uzilish nuqtalari * I tur 

uzilish nuqtalari  * II tur uzilish nuqtalari 

 

 

Takrorlash uchun  savollar  

 

1. Qachon funksiya nuqtada uzluksiz deyiladi? 

2. Argumеnt  va funksiya orttirmalari qanday aniqlanadi? 

3. Orttirmalar tilida funksiya uzluksizligi qanday ifodalanadi? 

4. Qaysi shartda funksiya oraliqda  uzluksiz deyiladi? 

5. Asosiy elеmеntar funksiyalar uzluksizligi to‘g‘risida nima deyish mumkin? 

6. Uzluksiz funksiyalarning asosiy xossalari nimalardan iborat? 

7. Elеmеntar funksiyalar uzluksizligi haqida nima deyish mumkin? 

8. Qachon funksiya nuqtada chap (o‘ng) tomondan uzluksiz deyiladi? 

9. Funksiyaning nuqtada uzluksizligining zaruriy va yetarli sharti nimadan iborat? 

10. Qaysi shartda funksiya kesmada uzluksiz deyiladi? 

11.  Funksiyaning kesmadagi eng katta qiymati deb nimaga aytiladi? 

12. Funksiyaning kesmadagi eng kichik qiymati deb nimaga aytiladi? 

13.  Veyershtrass teoremasida nima tasdiqlanadi? 

14.  Qachon funksiya biror sohada tekis uzluksiz deyiladi? 

15.  Uzluksizlik va tekis uzluksizlik orasida qanday bog‘lanish mavjud? 

16. Kantor teoremasida qanday tasdiq keltiriladi? 

17. Funksiyaning uzilish nuqtalari deb nimaga aytiladi? 

18.  Tuzatib bo‘ladigan uzilish nuqtasi nima? 

19.  I tur uzilish nuqtasi qanday ta’riflanadi? 

20.  Qaysi shartda uzilish nuqtasi II turga kiritiladi? 

 

 

 

 

14§  FUNKSIYANING NUQTADAGI HOSILASI. HOSILANING MEXANIK, 

GEOMETRIK, IQTISODIY, KIMYOVIY VA BOSHQA TALQINLARI. HOSILA 

OLISHNING ASOSIY QOIDALARI. 

 Hosila tushunchasiga olib keladigan amaliy masalalar. 

 Hosila ta’rifi va uning amaliy ma’nolari. 

 Differensiallanuvchi funksiya va uning uzluksizligi. 

 

Differensial hisob oliy matematikaning eng asosiy va eng kuchli, samarali usullaridan biri bo‘lib 

hisoblanadi. Matematik tahlilning bu bo‘limi nisbatan yosh bo‘lib, uning  dastlabki kurtaklari 

XVII asrda Ferma, Paskal, Dekart kabi matematiklarning ishlarida shakllangan va XVIII asrda 

buyuk ingliz olimi Nyuton (1642–1727) va mashhur olmon matematigi Leybnits (1646–1716) 

tomonidan unga  asos solingan va turli masalalarni yechish uchun keng qo‘llanilgan. 

1.1. Hosila tushunchasiga olib keladigan amaliy masalalar. Differensial hisob 

asosida funksiya hosilasi tushunchasi yotadi va u tarixan quyidagi amaliy masalalarni yechish 

jarayonida paydo bo‘lgan. 

 Oniy tezlik masalasi. Bizga ma’lumki, to‘g‘ri chiziq bo‘yicha tekis harakat 

qilayotgan  moddiy nuqtaning ixtiyoriy t vaqtdagi tezligi v(t)=v0=const, ya’ni o‘zgarmas bo‘ladi. 

Bunda harakat boshlangandan keyin t vaqt o‘tgach nuqtaning bosib o‘tgan masofasi S(t)=vt 
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funksiya bilan aniqlanadi va harakat tenglamasi deb ataladi.  Endi bu nuqta to‘g‘ri chiziq 

bo‘yicha notekis harakatda bo‘lgan holni qaraymiz. Bu holda moddiy nuqtaning tezligi t vaqt 

o‘tishi bilan o‘zgarib boradi va biror v=v(t) funksiyani hosil qiladi. Moddiy nuqtaning t vaqt 

momentidagi tezligi  oniy tezlik deb ataladi. Biz notekis harakat tenglamasi S=S(t) ma’lum 

bo‘lgan taqdirda moddiy nuqtaning biror t0 vaqtdagi v0=v(t0) oniy tezligini topish masalasini 

qaraymiz. Buning uchun ikkinchi bir t=t0+∆t vaqtni qaraymiz. Unda moddiy nuqtaning 

ko‘rilayotgan (t0, t)=( t0, t0+∆t) vaqt oralig‘ida bosib o‘tgan masofasi  

S(t)–S(t0)= S(t0+∆t)–S(t0)= ∆S, 

ya’ni harakat tenglamasini ifodalovchi S=S(t) funksiyaning orttirmasiga teng bo‘ladi. Agar 

notekis harakatdagi moddiy nuqtaning bu vaqt oralig‘idagi o‘rtacha tezligini )( tv  deb belgilasak, 

uning qiymati tStv  /)(  formula bilan aniqlanadi. Bu holda v(t0) oniy tezlik )( tv   o‘rtacha 

tezlikning  t→t0 , ya’ni ∆t→0 bo‘lgandagi limiti kabi aniqlanadi. Demak, notekis harakatda v(t0) 

oniy tezlik 

                          
t

S
tvtv

tt 




 00
0 lim)(lim)(                       (1) 

limitni hisoblash orqali topiladi. 

 Urinma masalasi.  Dastlab tekislikdagi berilgan L chiziqning M0(x0, y0) nuqtasiga 

o‘tkazilgan urinma tushunchasini kiritamiz.  

       Berilgan L chiziqda yotuvchi ikkita M0 va M1 nuqtalarni tutashtiruvchi M0M1 kesma vatar 

deb ataladi (53-rasmga qarang). 

 
   Bu vatar yotgan to‘g‘ri chiziq M0 nuqtadan o‘tgani uchun uning tenglamasi  

x

y

xx

yy

NM

NM
tgkxxkyy











01

01

0

1
00 ,)(   

ko‘rinishda bo‘ladi. 

       1-TA’RIF:   Agar L chiziqning M0M1 vatari yotgan l to‘g‘ri chiziq  M1 nuqta L chiziq 

bo‘ylab M0 nuqtaga cheksiz yaqinlashib borganda (M1→M0) biror l0 to‘g‘ri chiziqqa cheksiz 

yaqinlashib borsa (l→l0), unda l0 berilgan L chiziqning M0 nuqtadagi urinmasi deyiladi. 

       Egri chiziqning M0(x0, y0) nuqtadagi urinmasi shu nuqtadan o‘tuvchi to‘g‘ri chiziq bo‘lgani 

uchun (54-rasmga qarang) uning ham tenglamasi vatar tenglamasi singari y–y0=k0(x–x0) 

ko‘rinishda bo‘ladi. Bu tenglamadagi k0 burchak koeffitsiyentini topish uchun L chiziq 

tenglamasini ifodalovchi y=φ(x) funksiya berilgan deb hisoblaymiz. Urinma ta’rifiga asosan  

0,0, 010101  yxyyxxMM  

bo‘lgani uchun M0M1 vatarning k burchak koeffitsiyenti uchun yuqorida keltirilgan formulaga 

asosan 

         
xx

y
tgkk

xxMMMM 














00
0 limlimlimlim

0101

                    (2) 

natijani olamiz. 

 Mehnat unumdorligi masalasi.  Ishchining ish kuni davomidagi mehnat 

unumdorligi o‘zgaruvchi miqdor bo‘ladi. Ertalab ish kuni boshlangach, ma’lum bir paytgacha u 

ishga kirishish jarayonida bo‘lib, bu davrda uning mehnat unumdorligi oshib boradi. So‘ngra 

 y1  y

1 

x0 x1 
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ma’lum bir vaqt davomida ishchi deyarli bir xil mehnat unumdorligi bilan ishini davom ettiradi. 

Ish kuni oxiriga yaqinlashgan sari toliqish natijasida ishchining mehnat unumdorligi pasayib 

boradi. Shunday qilib, ish kuni davomida t vaqt o‘zgarib borishi bilan ishchining mehnat 

unumdorligi biror z=z(t) funksiya orqali ifodalanadi. Uni topish uchun ishchining ish kuni 

boshlangandan keyin t vaqt o‘tgach  ishlab chiqargan mahsulot hajmini ifodalovchi h=h(t) 

funksiya ma’lum deb olamiz. Bu funksiya yordamida ishchining t=t0 vaqtdagi z0=z(t0) mehnat 

unumdorligini topamiz. Bu maqsadda  ish kunining t0 va t1=t0+t vaqt oralig‘ini qaraymiz. Bu 

vaqt oralig‘ida  ishlab chiqarilgan mahsulot hajmi h(t0+t)– h(t0)=h kabi aniqlanadi. U holda 

uzunligi t bo‘lgan bu vaqt oralig‘idagi ishchining o‘rtacha mehnat unumdorligi thtz  /)(  

nisbat orqali aniqlanadi. Bu yerdan ishchining t=t0 vaqtdagi z0=z(t0) mehnat unumdorligini 

topish uchun t0 deb olishimiz kerak va natijada 

                             
t

h
tztz

ΔtΔt 




 00
0 lim)(lim)(                              (3) 

formulaga ega bo‘lamiz. 

         Bu uchala masala mazmunan turlicha bo‘lsa ham, ularni yechish bir xil matematik usulda 

amalga oshirilganligi va bu yechimlar (1)–(3) formulalar orqali bir xil ko‘rinishida 

ifodalanganligini ta’kidlab o‘tamiz.  

1.2. Hosila ta’rifi va uning amaliy ma’nolari. Yuqoridagi masalalarni yechish uchun 

amalga oshirilgan ishlarni umumiy holda qaraymiz. Bizga biror y=f(x) funksiya berilgan. Bu 

funksiyaning aniqlanish sohasiga kiruvchi x0 va x=x0+x argument qiymatlarini qaraymiz, ya’ni 

x0 nuqtada argumentga x orttirma beramiz. Argumentning bu x orttirmasiga mos keluvchi 

y=f(x) funksiyaning y=f= f(x0+x)–f(x0) orttirmasini  topamiz. So‘ngra f  funksiya 

orttirmasining x argument orttirmasiga nisbatini x→0 holdagi limitini hisoblaymiz. 

         2-TA’RIF:  Berilgan y=f(x) funksiyaning f orttirmasining x argument orttirmasiga 

nisbati x0 bo‘lganda chekli limitga ega bo‘lsa, bu limit qiymati funksiyaning x0 nuqtadagi 

hosilasi deb ataladi. 

       Berilgan y=f(x) funksiyaning x0 nuqtadagi hosilasi f ′(x0) yoki y′(x0)  kabi belgilanadi va, 

ta’rifga asosan, 

                      
x

xfxxf

x

f
xf

xx 
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tenglik orqali aniqlanadi. 

      Misol sifatida f(x)=x2 funksiya hosilasini uning ta’rifiga asosan topamiz: f=f(x+x)–f(x) = 

(x+x)2 –x2 =2xx +(x)2   => 

  xxx
x

f
xf

xx
2)2(limlim)(

00








. 

Demak,  (x2)=2x. Shunday tarzda x′=1 va (x3)=3x2 ekanligini ko‘rsatish mumkin. 

     Oldin ko‘rilgan masalalarning (1)–(3) javoblarini kiritilgan hosila tushunchasi orqali 

ifodalaymiz. Harakat tenglamasi S=S(t) funksiya bilan ifodalanadigan  notekis harakatda t0 

vaqtdagi oniy tezlik uchun topilgan (1) natijadan 

                           )(lim)( 0
0

0 tS
t

S
tv

t








                            (1′ ) 

formulani hosil qilamiz.  

        Demak, y=f(x) funksiyaning hosilasi uning o‘zgarish tezligini ifodalaydi va bu hosilani 

mexanik ma’nosi deyiladi. Nyuton hosila tushunchasiga mana shu yo‘nalishdagi tadqiqotlari 

orqali kelgan va uni “flyuktsiya” deb atagan. Shuni ta’kidlab o‘tish kerakki, bu yerda “tezlik” 

tushunchasi faqat harakat tezligini ifodalamasdan, u keng ma’noda tushuniladi. Masalan, 

ximiyaviy reaksiya tezligi, texnologik jarayon tezligi, iqtisodiy islohotlarni amalga oshirish 

tezligi va hokazo.   

      Endi  y=φ(x) funksiya orqali berilgan L chiziqning M0(x0,y0)= M0(x0, φ(x0)) nuqtasiga 

o‘tkazilgan l0 urinmaning k burchak koeffitsiyenti ifodalovchi (2) formulani eslab, undan 
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                           )(lim 0
0

x
x

k
x











                                  (2′) 

natijaga kelamiz.  

        Demak, y=f(x) funksiyaning hosilasi uning grafigini M0(x0,y0)= M0(x0, f(x0)) nuqtasiga 

o‘tkazilgan urinmaning burchak koeffitsiyentini ifodalaydi va bu hosilani geometrik ma’nosi 

deyiladi. Nyutonning hosila bo‘yicha ishlaridan bexabar holda Leybnits mana shunday 

geometrik masalalarni yechish jarayonida hosila tushunchasiga kelgan. 

        Shunday qilib, y=f(x) funksiya grafigining M0(x0,y0)= M0(x0, f(x0)) nuqtasiga o‘tkazilgan 

urinma tenglamasi 

)())(())(()( 000000 xfxxxfyxxxfxfy               (5) 

ko‘rinishda topiladi.  

        Misol sifatida f(x)=x2 parabolaning x0=3 abssissali nuqtasiga o‘tkazilgan urinma 

tenglamasini topamiz. Bunda f(x0)= f(3)=32=9,  f ′(x0)=2 x0=2∙3=6 va shu sababli, (5) formulaga 

asosan, izlangan urinma tenglamasi 

y=6(x–3)+9 => y=6x–9  

ko‘rinishda bo‘ladi.  

       Mehnat unumdorligi to‘g‘risidagi masalaning (3) javobini hosila orqali 

                        )(lim)( 0
0

0 th
t

h
tz

Δt








                                (3′) 

ko‘rinishda yozish mumkin. Demak, y=f(x) funksiya x vaqtgacha ishlab chiqarilgan mahsulot 

hajmini ifodalasa, uning hosilasi f ′(x) shu x vaqtdagi mehnat unumdorligini ifodalaydi va buni 

hosilaning iqtisodiy ma’nosi  deb qarash mumkin.  

1.3. Differensiallanuvchi funksiya va uning uzluksizligi. Dastlab differensiallanuvchi 

funksiya tushunchasini kiritamiz. 

             3-TA’RIF:   Agar y=f(x) funksiya x nuqtada chekli f ′(x) hosilaga ega bo‘lsa, u shu 

nuqtada differensiallanuvchi deyiladi. Aks holda y=f(x) funksiya x nuqtada 

differensiallanmovchi deb ataladi. Funksiyani f ′(x) hosilasini topish amali  differensiallash 

amali deb ataladi. 

          Funksiyaning differensiallanuvchiligi va uzluksizligi orasidagi bog‘lanish quyidagi 

teorema orqali ifodalanadi. 

            TEOREMA: Agarda y=f(x) funksiya x nuqtada differensiallanuvchi bo‘lsa, u shu nuqtada 

uzluksiz bo‘ladi. 

          Izoh: Teoremadagi tasdiqning teskarisi umuman olganda o‘rinli emas. Masalan, f(x)=|x| 

funksiya x=0 nuqtada uzluksiz, ammo bu nuqtada differensiallanuvchi emas. Haqiqatan ham, 

x=0 nuqtada argumentga x orttirma berganimizda  funksiya orttirmasi uchun f=f(0+x)–f(0)= 

f(x)= |x|  tenglik o‘rinli bo‘ladi. Bu yerdan ko‘rinadiki 

0limlim
00




xf
xx

, 

ya’ni f(x)=|x| funksiya x=0 nuqtada uzluksiz. Ammo 

.1limlimlim,1limlimlim
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Bu yerdan ko‘rinadiki x0 bo‘lganda f/x nisbat limitga ega emas va shu sababli x=0 

nuqtada f ′(0) hosila mavjud emas. 

         4-TA’RIF: Berilgan y=f(x) funksiya (a,b) oraliqning har bir x nuqtasida 

differensiallanuvchi bo‘lsa, u shu oraliqda differensiallanuvchi deb ataladi. 

 Masalan, y=x2 funksiya har qanday (a,b) oraliqda differensiallanuvchi. y= х  funksiya esa  

x=0 nuqtani o‘z ichiga olmaydigan barcha oraliqlarda differensiallanuvchi, ammo x=0 nuqtani 

o‘z ichiga oluvchi oraliqlarda differensiallanuvchi bo‘lmaydi  

XULOSA 

    Funksiya hosilasi matematik tahlilning asosiy tushunchasi bo‘lib, juda ko‘p nazariy va amaliy 

tatbiqlarga egadir. Notekis harakatda tezlik, egri chiziqqa urinmaning burchak koeffitsiyenti, 
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iqtisodiyotda mehnat unumdorligi yoki ishlab chiqarish sur’ati hosila yordamida aniqlanadi. 

Kelgusida hosila funksiya xususiyatlarini o‘rganishning kuchli quroli ekanligini ko‘ramiz. Har 

qanday funksiya ham hosilaga ega bo‘lavermaydi. Masalan, y=|x| funksiya x=0 nuqtada hosilaga 

ega emas. Hosilasi mavjud funksiya differensiallanuvchi deyiladi. Agar funksiya biror oraliqda 

differensiallanuvchi bo‘lsa, unda u bu oraliqda uzluksiz bo‘ladi.  

       Hosila tushunchasi iqtisodiy nazariyada ko‘p qo‘llaniladi. Masalan, limitik xarajat, limitik 

daromad, funksiya elastikligi kabi iqtisodiy tushunchalar hosila yordamida aniqlanadi va 

hisoblanadi. 

 

Tayanch iboralar 

 

* Funksiyaning hosilasi * Hosilaning mexanik ma’nosi * Hosilaning geometrik ma’nosi * 

Hosilaning iqtisodiy ma’nosi * Differensiallanuvchi funksiya * Differensiallash amali  * 

Oraliqda differensiallanuvchi funksiya * Funksiyaning elastikligi 

 

Takrorlash uchun  savollar 

 

1. Oniy tezlik masalasi qanday ifodalanadi? 

2. Urinma haqidagi masala qanday mazmunga ega? 

3. Mehnat unumdorligi masalasi nimadan iborat? 

4. Funksiyaning  nuqtadagi hosilasi ta’rifi qanday ifodalanadi? 

5. Hosilaning mexanik ma’nosi nimadan iborat? 

6. Hosilaning geometrik ma’nosi qanday ifodalanadi? 

7. Hosilaning iqtisodiy ma’nosi qanday misol bilasiz? 

8. Qachon funksiya differensiallanuvchi deyiladi? 

9. Differensiallanuvchi funksiyaning uzluksizligi haqida nima deyish mumkin? 

10. Uzluksiz funksiya differensiallanuvchi bo‘lishi shartmi? 

11. Qachon funksiya oraliqda differensiallanuvchi deyiladi? 

12.  Funksiyaning elastikligi deb nimaga aytiladi? 

13.  Funksiyaning elastikligi qanday iqtisodiy ma’noga ega? 

 

15§  MURAKKAB VA TESKARI FUNKSIYALARNING HOSILALARI. OSHKORMAS 

VA PARAMETRIK KO’RINISHDAGI FUNKSIYALARNI DEIFFERENSIALLASH 

 

 Hosilani hisoblash algoritmi. 

 Differensiallash qoidalari. 

 Logarifmik differensiallash usuli. 

 Hosilalar jadvali. 

 

2.1. Hosilani hisoblash algoritmi. Berilgan y=f(x) funksiyaning f′(x) hosilasini topish, 

ya’ni uni differensiallash, oldingi paragrafda keltirilgan ta’rifga asosan quyidagi algoritm 

bo‘yicha amalga oshiriladi: 

 funksiyaning x argumentiga x0 orttirma berib, x+x nuqtani topamiz; 

 funksiya orttirmasini f= f(x+x)–f(x) formula bo‘yicha hisoblaymiz; 

 f /x orttirmalar nisbatni topamiz; 

 f /x nisbatning x0 bo‘lgandagi limitini aniqlaymiz. 

      Misol sifatida asosiy elementar funksiyalardan biri bo‘lgan f(x)=sinx hosilasini yuqorida 

keltirilgan algoritm bo‘yicha topamiz: 
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 x va x+x nuqtalarda funksiyaning  f(x)=sinx va f(x+x)=sin(x+x) qiymatlarini 

hisoblaymiz; 

 trigonometrik ayirmani ko‘paytmaga keltirish formulasidan foydalanib, f funksiya 

orttirmasini quyidagi ko‘rinishda yozamiz: 

f= f(x+x)–f(x)=sin(x+x)–sinx= 2sin(x/2)∙cos(x+x/2); 

 f/x orttirmalar nisbatni tuzamiz: 

)2/cos(
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)2/sin()2/cos()2/sin(2
xx

x

x
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xxx

x

f















 ; 

 Ko‘paytmaning limiti, I ajoyib limit hamda y=cosx funksiya uzluksizligidan 

foydalanib, f/x nisbatning x0 bo‘lgandagi limitini hisoblaymiz: 

.coscos1)cos(lim
sin

lim)
2

()]2/cos(
2/

)2/sin(
[limlim

0000
xxx

x
xx

x

x

x

f

xx























 

Demak,  

                               (sinx)=cosx                                (1) 

formula o‘rinli ekan. Xuddi shunday tarzda 

  (cosx)=–sinx                 (2) 

 ekanligini aniqlaymiz.  

            Yana bir misol sifatida f(x)=ax ko‘rsatkichli funksiya hosilasini topamiz: 
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       (3) 

 Bu yerda ajoyib limitlardan biri (VI bob, §3) bo‘lgan 
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limit qiymatidan foydalanildi. Jumladan, a=e holda (ex)′ = ex lne=ex natijaga ega bo‘lamiz. 

2.2. Differensiallash qoidalari. Har qanday funksiya hosilasini yuqoridagi algoritm 

bo‘yicha hisoblash oson emas va ancha murakkab hisoblashlarni talab etadi. Shu sababli amalda 

y=f(x) funksiya hosilasini hisoblash quyidagi differensiallash qoidalari yordamida osonroq  

amalga oshirilishi mumkin. 

          1-qoida:   O‘zgarmas funksiya, ya’ni ixtiyoriy C o‘zgarmas sonning  hosilasi nolga teng , 

ya’ni   

                                     (C)=0   (C–const).                                  (4) 
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     Isbot:  Har qanday o‘zgarmas f(x)=C funksiya uchun argumentning ixtiyoriy x≠0 

orttirmasida 

f= f(x+x)–f(x)=C–C=0,      f /x=0  

tenglik o‘rinli ekanligidan va hosila ta’rifidan 

                                     00limlim)()(
00







 xx x

f
xfC  

ekanligi kelib chiqadi. 

          Masalan, (3,2)′=0, (–7)′=0, (sin250)′=0, (π)′=0 va hokazo. 

      2-qoida: Agar u=u(x) va v=v(x) funksiyalar x nuqtada differensiallanuvchi bo‘lsa, bu 

nuqtada y=u(x)v(x)=uv funksiya ham differensiallanuvchi va uning hosilasini  

                                         (u  v)′= u′  v′                                        (5) 

formula bilan hisoblash mumkin. 

      Isbot: Funksiya orttirmasi ta’rifidan foydalanib, har qanday  x argument orttirmasida 

(uv)=uv ekanligini ko‘rish qiyin emas. Bu yerdan hosila ta’rifi va limit hisoblash 

qoidasiga asosan kerakli tenglikni olamiz: 
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          Demak, ikkita differensiallanuvchi funksiyalarning algebraik yig‘indisi 

differensiallanuvchi funksiya bo‘lib, algebraik yig‘indining hosilasi hosilalarning algebraik 

yig‘indisiga teng bo‘ladi. 

          Masalan,  

(x2+sinx)′= (x2)′+ (sinx)′=2x+cosx,   (5–cosx)′= (5)′ – (cosx)′=0–(–sinx)=sinx . 

           1-natija:  Differensiallanuvchi y=f(x) funksiyaga ixtiyoriy C o‘zgarmas sonni qo‘shsak, 

uning hosilasi o‘zgarmaydi.  

Haqiqatan ham   (f(x)+C)′ =f ′(x)+C  = f (x)+0= f (x). 

         Izoh: Yuqoridagi 2- qoidada keltirilgan tasdiqning teskarisi umuman olganda o‘rinli emas. 

Masalan, u=|x| va v=1–|x| funksiyalar yig‘indisi u+v=1 o‘zgarmas funksiya sifatida barcha x 

nuqtalarda, jumladan x=0 nuqtada differensiallanuvchi. Ammo u va v qo‘shiluvchi funksiyalar 

x=0 nuqtada differensiallanuvchi emas. 

         3-qoida: Agar u=u(x) va v=v(x) funksiyalar x nuqtada differensiallanuvchi bo‘lsa, bu 

nuqtada y=u(x)∙v(x)=u∙v funksiya ham differensiallanuvchi va uning hosilasi uchun  

                                           (u·v)= u·v+ u·v                                       (6) 

formula o‘rinli bo‘ladi. 

      Isbot: Funksiya orttirmasi ta’rifiga asosan 

∆u=u(x+∆x)– u(x) => u(x+∆x)= u(x)+ ∆u,  

∆v=v(x+∆x)– v(x) =>  v(x+∆x)= v(x)+ ∆v  

ekanligidan foydalanib, (uv) funksiya orttimasini topamiz: 

(uv) =u(x+x)∙ v(x+x)– u(x)∙ v(x)= [u(x)+ ∆u]∙[ v(x)+ ∆v] – u(x)∙ v(x)= 

= u(x) ∙∆v+ v(x) ∙ ∆u+∆u∙∆v. 

Bu yerdan, hosila ta’rifi va limit hisoblash qoidalariga  asosan,  
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natijani olamiz. Shartga asosan u=u(x) va v=v(x) funksiyalar x nuqtada differensiallanuvchi , 

demak uzluksiz ham bo‘lgani uchun 

0lim,lim,lim
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tengliklar o‘rinli bo‘ldi. Bu tengliklarni oldingi natijaga qo‘yib, y=u∙v funksiya  

differensiallanuvchi va 

(u∙v)′= u∙v′+ v∙u′+ u′∙0= u∙v′+ v∙u′ , 

ya’ni (6) formula o‘rinli ekanligiga ishonch hosil qilamiz. 

        Masalan, 

(ex ∙sinx)′= (ex)′ ∙sinx+ ex ∙(sinx)′= ex ∙sinx+ ex ∙cosx=(sinx+ cosx)ex. 

         2-natija: O‘zgarmas C ko‘paytuvchini hosila belgisidan tashqariga chiqarish mumkin. 

     Haqiqatan ham, (4) va (6) formulalarga asosan  

              [C·f(x)]΄=C·f'(x)+C·f (x)=0·f(x)+C·f (x)=C·f (x) . 

Masalan, (5x2)=5∙(x2)= 5∙2x=10x . 

         4-qoida: Agar u=u(x) va v=v(x) funksiyalar x nuqtada differensiallanuvchi  va bu yerda 

v=v(x)≠0 shart bajarilsa, unda bu nuqtada y=u(x)/v(x)=u/v funksiya ham differensiallanuvchi va 

uning hosilasi uchun  

                                           
2

)(
v

vuvu

v

u 
                                        (7) 

formula o‘rinli bo‘ladi. 

  Bu tasdiqni isboti oldingi qoida isbotiga o‘xshash tarzda amalga oshiriladi va o‘quvchiga 

mustaqil ish sifatida taklif etiladi. 

Bu qoidadan foydalanib,  y=tgx va y=ctgx asosiy elementar funksiyalarning hosilasini topamiz. 

cosx≠0 shartda, ya’ni x≠(π/2)± πn ( n=0,1,2,3, ….) bo‘lganda 

   
x

xxxx

x

x
tgx

2cos

cossincossin

cos

sin
)(

















 =

 
xx

xxxx
22 cos

1

cos

sinsincoscos



. 

Xuddi shunday ravishda, sinx≠0 shartda, ya’ni x≠±πn ( n=0,1,2,3, ….) bo‘lganda, (ctgx)=–

1/(sin2x) ekanligi topiladi. Demak, y=tgx va y=ctgx funksiyalar o‘zlarining aniqlanish sohasida 

differensiallanuvchi bo‘lib, ularning hosilalari 

)1(
sin

1
)(,1

cos

1
)( 2

2

2

2
x

x
xx

x
x ctgctgtgtg                  (8) 

formula bilan topiladi. 

     5-qoida:  Berilgan y=f(x) funksiya x nuqtaning biror atrofida qat’iy monoton (o‘suvchi yoki 

kamayuvchi) va uzluksiz bo‘lsin. Bundan tashqari y=f(x) funksiya bu x  nuqtada  

differensiallanuvchi  va  f(x)0   bo‘lsin. Bu shartlarda x=f 1(y) teskari funksiya mavjud va 

differensiallanuvchi bo‘lib, uning hosilasi uchun 

                                           
)(

1
)(1

xf
yf


  yoki  

x
y

y
x




1
                             (9) 

  formula o‘rinli bo‘ladi. 
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Dastlab y=f(x)=arcsinx teskari trigonometrik funksiya  hosilasini topamiz. Ta’rifga asosan, x(–

1, 1) bo‘lganda bu funksiya y(–π/2, π/2) qiymatlarni qabul etadi hamda x=siny funksiyaga 

teskari bo‘ladi. Bu yerda y(–π/2, π/2) bo‘lgani uchun,  x=siny  teskari funksiyaning hosilasi 

0cos)(sin  yyxy , 

ya’ni  noldan farqli bo‘ladi. Bu holda, (9) formulaga asosan, 

 
22 1

1

sin1

1

cos

11
)(arcsin

xyyx
yx

y
x








  

natijani hosil qilamiz. Demak,                         )1,1(,
1

1
)(arcsin

2



 x

х
x                                    

(10) 

formula o‘rinli ekan. Xuddi shunday usulda 
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1
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x
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21

1
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х
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 arcctgarctg      (11) 

formulalarni isbotlash mumkin. 

          Endi y= logax (a>0, a≠1) logarifmik funksiya hosilasini topamiz. Bunda x(0,∞) va y(–

∞, ∞) hamda logarifmik funksiya qat’iy monoton bo‘lib, u x=ay ko‘rsatkichli funksiyaga 

teskaridir. Bundan tashqari x=ay differensiallanuvchi va (ay)′=aylna≠0. Shu sababli, (9) 

formulaga asosan, logarifmik funksiya hosilasi mavjud va 

axaaax
yx

yy
y

xa
ln

1

ln

1

)(

11
)(log 





  

ekanligini topamiz.  Demak,  

                    
x

x
x

e

ax
x a

a

1
)(ln,

log

ln

1
)(log    .                  (12) 

          5-qoida: Berilgan y=f(u)    murakkab funksiyada tashqi f(u) va ichki u(x) funksiyalar 

argumentlari bo‘yicha differensiallanuvchi bo‘lsin. Bu holda  y=f(u) murakkab funksiya  x 

bo‘yicha differensiallanuvchi bo‘lib, uning hosilasi 

                                                 )()()( xuufuf ux                                       (13) 

formula bilan, ya’ni tashqi va ichki funksiyalar hosilalarining ko‘paytmasi kabi topiladi. 

Masalan,  (sinx2)= (u=x2) =(sinu)x =(sinu)u  u =cosu∙(x2)′=2xcosx2 , (sin2x)= (u=sinx) =(u2)x 

=(u2)u  u =2u∙(sinx)′=2sinx∙cosx=sin2x . 

          Bu qoidadan foydalanib,  y=x (α–ixtiyoriy haqiqiy son), x(0, ∞), darajali   funksiyaning 

differensiallanuvchi ekanligini ko‘rsatamiz. Buning uchun darajali   funksiyani  
xx eexy lnln  

   ko‘rinishdagi murakkab ko‘rsatkichli funksiya kabi ifodalaymiz. Unda, (13) 

formula, ko‘rsatkichli va logarifmik funksiya hosilasidan foydalanib, 

1lnln 1
)ln()()ln()()(    x

x
xxeueexuexy xuux natijaga kelamiz. Demak, 

y=x, x(0,∞), darajali funksiya differensiallanuvchi va uning hosilasi 

                                              1)(    xx                                      (14) 

formula orqali hisoblanadiю 
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       Izoh: (15) formula nafaqat x(0, ∞) sohada, balkim y=xα–1 funksiyaning aniqlanish sohasida 

ham o‘rinli bo‘ladi. Jumladan, α=nN, ya’ni natural son bo‘lsa, (15) formula ixtiyoriy x(–∞, 

∞),  α= –nZ–, ya’ni manfiy butun son bo‘lganda esa  barcha x≠0 uchun o‘rinli bo‘ladi.  

2.3. Logarifmik differensiallash usuli. Ba’zi hollarda differensiallanuvchi y=f(x)>0 

funksiya hosilasini uning logarifmi orqali quyidagicha topish mumkin: 

   )(])([ln)(
)(

)(1
)(ln))((])([ln xfxfxf

xf

xf
u

u
uxfuxf 


 .    (16)  

           1-TA’RIF:  Funksiyaning f′(x) hosilasini (16) formula orqali topish logarifmik 

differensiallash usuli deyiladi. 

          Masalan, f(x)=x2e2x(1+x4)3 funksiya hosilasini bevosita hisoblash ancha murakkab. Biroq  

logarifmik differensiallash usulida bu hosila osonroq topiladi: 
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         Yana bir misol sifatida f(x)=xα (x>0, α-ixtiyoriy haqiqiy son) darajali funksiya hosilasini 

logarifmik differensiallash usulida aniqlaymiz: 

1)()ln(])([lnlnln)(ln   


 xx
x

x
x

xxfxxxf . 

Bu yerdan (15) formula o‘rinli ekanligiga yana bir marta ishonch hosil etamiz. 

           2-TA’RIF:   Agar u=u(x)>0, v=v(x) esa ixtiyoriy funksiya bo‘lsa, unda y=u(x)v(x) = uv 

ko‘rinishdagi murakkab funksiya darajali-ko‘rsatkichli funksiya deyiladi. 

       Agar u=u(x)>0 va v=v(x) funksiyalar differensiallanuvchi bo‘lsa, unda  y= uv  darajali-

ko‘rsatkichli funksiya ham differensiallanuvchi bo‘ladi va uning  hosilasini logarifmik 

differensiallash usulida quyidagicha hisoblash mumkin: 

)ln(ln)ln()(lnlnln
u

u
vuvyy

u

u
vuv

y

y
uvyuvy








 . 

Bu natijani ushbu ko‘rinishda yozamiz: 

                 uuvvuuu vvv  1ln)(  .                       (17) 

       Bu yerdan ko‘rinadiki, y= uv  darajali-ko‘rsatkichli funksiya hosilasi ikkita qo‘shiluvchidan 

iborat. Bunda birinchi qo‘shiluvchi  y= uv funksiyani murakkab ko‘rsatkichli funksiya (u 

o‘zgarmas) singari qarab, undan hosila olish natijasida hosil bo‘ladi. Ikkinchi qo‘shiluvchi esa bu 

funksiyani murakkab darajali funksiya (v o‘zgarmas) deb, undan hosila olish orqali topilishi 

mumkin.  

       Misol sifatida y=xx funksiya hosilasini (17) formula orqali topamiz: 

                        (xx)′= xx·lnx∙x′+x∙ xx-1∙x′= (1+lnx) xx .                (18) 

2.4. Hosilalar jadvali. Oldin ko‘rilganlarga asosan barcha asosiy elementar funksiyalar 

o‘zlarining aniqlanish sohasida differensiallanuvchi bo‘ladi. Ularning hosilalari va 

differenrsiallash qoidalarini hosilalar jadvali  ko‘rinishda ifodalaymiz. Bu jadvaldan foydalanib 

ixtiyoriy elementar funksiyani hosilasini topish mumkin va u matematik tahlil “Differensial 

hisob” bo‘limining asosiy quroli bo‘lib hisoblanadi. Bunda elementar funksiyalarning hosilalari 

yana elementar funksiya bo‘lishini ta’kidlab o‘tamiz. 
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H O S I L A L A R      J A D V A L I 

 

I.  DARAJALI  FUNKTSIYALAR 
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II.  KO‘RSATGICHLI  FUNKTSIYALAR 
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IV.  TRIGONOMETRIK  FUNKTSIYALAR 
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V.  TESKARI  TRIGONOMETRIK  FUNKTSIYALAR 
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XULOSA 

  Istalgan differensiallanuvchi funksiya hosilasini uning ta’rifidan kelib chiqadigan algoritm 

bo‘yicha bevosita hisoblash noqulay va murakkab bo‘ladi. Shu sababli funksiyalar hosilasini 

hisoblash uchun differensiallash qoidalaridan foydalaniladi. Ular yordamida funksiyalar 

yig‘indisi, ayirmasi, ko‘paytmasi va bo‘linmasining hosilalarini topish mumkin. Bundan tashqari 

murakkab va teskari funksiyalarning hosilalarini hisoblash formulalari ham mavjud. Ayrim 

hollarda funksiya hosilasini logarifmik differensiallash usulidan foydalanib osonroq hisoblash 

mumkin. Barcha asosiy elementar funksiyalar differensiallanuvchi, ularning hosilalari va 

differensiallash qoidalari hosilalar jadvalini tashkil etadi. Bu jadvaldan foydalanib ixtiyoriy 

differensiallanuvchi funksiyaning hosilasini hisoblab bo‘ladi. 

 

Tayanch iboralar 

 

* Hosilani hisoblash algoritmi * O‘zgarmas son hosilasi * Algebraik yig‘indi hosilasi  * 

Ko‘paytmaning hosilasi * Bo‘linmaning hosilasi  * Teskari funksiya hosilasi   * Murakkab 

funksiya hosilasi * Logarifmik differensiallash * Darajali-ko‘rsatkichli funksiya * Hosilalar 

jadvali 

 

Takrorlash uchun  savollar 

 

1. Funksiya hosilasini topish algoritmi qanday qadamlardan iborat? 

2. O‘zgarmas sonning hosilasi nimaga teng? 
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3. Funksiyalar algebraik yig‘indisining hosilasi qanday hisoblanadi? 

4. Funksiyalar algebraik yig‘indisi differensiallanuvchi bo‘lsa, qo‘shiluvchilar 

differensiallanuvchi bo‘lishi shartmi? 

5. Funksiyalar ko‘paytmasining hosilasi qanday topiladi? 

6. Differensiallashda o‘zgarmas ko‘paytuvchini nima qilish mumkin? 

7. Funksiyalar nisbatining hosilasi qanday hisoblanadi? 

8. Teskari funksiyaning hosilasi qaysi shartda mavjud va qanday topiladi? 

9. Murakkab funksiyaning hosilasi qanday hisoblanadi? 

10. Logarifmik differensiallash usulining mohiyati nimadan iborat? 

11. Darajali – ko‘rsatkichli funksiya qanday ko‘rinishda bo‘ladi? 

12. Darajali – ko‘rsatkichli funksiyaning hosilasi qaysi formula bilan aniqlanadi? 

13. Elementar funksiyalarning hosilasi qanday funksiyadan iborat bo‘ladi? 

14. Asosiy elementar funksiyalarning hosilalari jadvalini yozing .  

 

 
16§   YUQORI TARTIBLI HOSILA VA DIFFERENSIAL HISOBNING ASOSIY 
TEOREMALARI: FERMA, ROLL, LAGRANJ  VA KOSHI TEOREMALARI. 

LOPITAL QOIDASI. YUQORI TARTIBLI HOSILA VA DIFFERENTSIALLAR. 

 Roll teoremasi. 

 Lagranj teoremasi. 

 Koshi teoremasi. 

 

3.1. Roll teoremasi. Biz bu paragrafda kelgusida qaraladigan differensial hisobning 

amaliy tatbiqlarini asoslash uchun zarur bo‘ladigan teoremalarni keltiramiz. Dastlab farang 

matematigi M.Roll (1652-1719) tomonidan oldin ko‘phadlar, so‘ngra esa kengroq funksiyalar 

sinfi uchun isbotlangan ushbu teoremani qaraymiz. 

        1-TEOREMA (Roll teoremasi):  Berilgan y=f(x) funksiya [a,b] kesmada uzluksiz va uning 

ichki nuqtalarida differensiallanuvchi bo‘lib, chegaralarida teng qiymatlar qabul etsin,  ya’ni 

f(a)=f(b) bo‘lsin. Bu holda shu kesma ichida kamida bitta shunday “c” nuqta topiladiki,  bu 

nuqtada funksiyaning hosilasi  nolga  teng,  ya’ni f ′(c)=0 bo‘ladi. 

Roll teoremasi quyidagi geometrik talqinga ega: (a,b) oraliqda differensiallanuvchi (ya’ni 

oraliqning har bir nuqtasida  urinmaga ega) funksiya bu oraliq chegaralarida bir xil qiymatlar 

qabul etsa, u holda  urinmalar orasida kamida bittasi OX o‘qiga parallel  va uning burchak 

koeffitsiyenti k=f′(c)=0 bo‘ladi. (55-rasmga qarang).    

 
       Masalan, f(x)=(x–1)∙(x–3)= x2–4 x+3 funksiya [1,3] kesmada Roll teoremasini barcha 

shartlarini qanoatlantiradi. Bu funksiya hosilasi  f′(x)=2x–4 bo‘lib, haqiqatan ham u [1,3] 

kesmaning ichki c=2 nuqtasida nolga aylanadi. 

3.2. Lagranj teoremasi. Endi yana bir farang matematigi Lagranj (1736-1813) nomi bilan 

ataladigan teoremani qaraymiz.  

        2-TEOREMA (Lagranj teoremasi):   Agar y=f(x) funksiya [a,b] kesmada uzluksiz va 

kesmaning ichida differensiallanuvchi bo‘lsa, u holda (a,b) oraliqda kamida  bitta shunday  

“c” nuqta topiladiki, unda  
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                  (1) 

tenglik o‘rinli bo‘ladi. 

 Lagranj teoremasining geometrik ma’nosi aniqlash uchun (1) tenglikning o‘ng 

tomonidagi f ′(c) hosila y=f(x), x [a,b] , funksiya grafigini ifodalovchi AB egri chiziqning (56-

rasmga qarang) biror C(c, f(c)) nuqtasiga o‘tkazilgan l urinmasining, chap tomonidagi kasr esa 

uning A(a, f(a)) va B(b, f(b)) nuqtalarini tutashtiruvchi AB vatarining burchak koeffitsiyentini 

bo‘ladi. 

 
          Demak, ikkita to‘g‘ri chiziqning parallellik shartiga asosan (V bob,§2, (5) tenglikka 

qarang), AB egri chiziqning kamida bitta nuqtasidagi l urinma uning AB vatariga parallel 

joylashgan bo‘ladi.        

              Izoh: Agar f(b)–f(a)=∆f–funksiya orttirmasi, b–a=∆x–argument orttirmasi ekanligini 

hisobga olsak, (1) tenglik ∆f=f ′(c)∙∆x ko‘rinishni oladi va orttirmalar orasidagi munosabatni 

ifodalaydi. Shu sababli (1) tenglik chekli orttirmalar yoki Lagranj formulasi deb ataladi.  

        Shuni ta’kidlab o‘tish kerakki, Lagranj teoremasi Roll teoremasidan keltirib chiqarildi. 

Ammo Roll teoremasi o‘z navbatida Lagranj teoremasining xususiy holi bo‘lib, undan f(a)=f(b) 

holda kelib chiqadi. 

3.3. Koshi teoremasi. Lagranj teoremasini farang matematigi Koshining (1789 - 

1857) ushbu teoremasi umumlashtiradi. 

          3-TEOREMA (Koshi teoremasi): Berilgan y=f(x) va y=g(x) funksiyalar [a,b] kesmada  

uzluksiz va uning ichki nuqtalarida differensiallanuvchi hamda (a,b) oraliqda g(x)0 bo‘lsin. Bu 

holda kamida bitta shunday c(a,b) nuqta  

topiladiki, unda 
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                                    (2) 

 tenglik o‘rinli bo‘ladi. 

       Izohlar: 1) Koshi teoremasidan g(x)=x xususiy holda Lagranj teoremasi kelib chiqadi va shu 

sababli (2) chekli orttirmalarning umumlashgan formulasi yoki Koshi formulasi deb ataladi. 

                  2) f(a)= f(b) holda Koshi teoremasidan Roll teoremasi kelib chiqadi. 

 

XULOSA 

     Differensial hisobning bir qator nazariy va amaliy masalalarini qarashda farang matematiklari 

Roll, Lagranj va Koshi teoremalardan foydalaniladi. Bu teoremalar orqali biror kesmada 

uzluksiz, uning ichki nuqtalarida esa differensiallanuvchu bo‘lgan funksiyalarning ma’lum bir 

xossalari ifodalanadi. 

 

Tayanch iboralar 

* Roll teoremasi  * Lagranj teoremasi  * Koshi teoremasi 

Takrorlash uchun  savollar 

 

1. Roll teoremasining shartlari nimadan iborat? 

2. Roll teoremasida nima tasdiqlanadi? 
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3. Roll teoremasining geometrik ma’nosi qanday ifodalanadi? 

4. Lagranj teoremasi qanday mazmunga ega? 

5. Lagranj teoremasining geometrik ma’nosi nimadan iborat? 

6. Qaysi holda Lagranj teoremasidan Roll teoremasi kelib chiqadi? 

7. Koshi teoremasi qanday ifodalanadi? 

8. Qaysi holda Koshi teoremasidan Lagranj teoremasi kelib chiqadi? 

9. Qaysi holda Koshi teoremasidan Roll teoremasi kelib chiqadi? 

 

FUNKSIYA DIFFERENSIALI.  YUQORI  TARTIBLI    HOSILA VA 

DIFFERENSIALLAR 

 

 Differensial va uni hisoblash. 

 Differensialni taqribiy hisoblashlarda qo‘llanilishi. 

 Yuqori tartibli hosila va differensiallar. 

 Parametrik ko‘rinishda berilgan funksiyalarni differensiallash. 

 

4.1. Differensial va uni hisoblash.  Berilgan y=f(x) funksiyada x argument x orttirma olganda 

funksiya orttirmasi f=f(x+x)f(x)  kabi aniqlanishini eslatib o‘tamiz. Masalan, f(x)=x2 va 

g(x)=x3 funksiyalar uchun ularning orttirmalari 

f=2xx+(x)2,   g=3x2x+3x(x)2+(x)3=3x2x+[3x+x](x)2 

ko‘rinishda bo‘lib, birinchi qo‘shiluvchi x argument orttirmasiga nisbatan chiziqli (birinchi 

darajali), ikkinchi qo‘shiluvchi esa x orttirmaning ikkinchi va uchinchi darajalaridan iborat 

bo‘lmoqda. Bunda x→0, ya’ni cheksiz kichik miqdor bo‘lsa, unda ikkinchi qo‘shiluvchi  x 

argument orttirmasiga nisbatan yuqori tartibli cheksiz kichik miqdor, ya’ni  o(x) bo‘ladi (VII 

bob, §4, 7-ta’rifga qarang). Shunday qilib, yuqorida ko‘rilgan funksiyalarning orttirmalari 

f=2x∙x+o(x) ,    g=3x2x+o(x) 

ko‘rinishda bo‘ladi.  

      1-TA’RIF:    Agar y=f(x) funksiya orttimasi x→0 holda 

                                       f=A∙x+o(x)                                  (1) 

ko‘rinishda ifodalansa va bunda A ko‘paytuvchi x argument orttirmasiga bog‘liq bo‘lmasa (x 

argumentni o‘ziga bog‘liq bo‘lishi mumkin), unda A∙x ifoda funksiyaning differensiali, 

funksiyani o‘zi esa x nuqtada differensiallanuvchi deb ataladi. 

    Funksiya differensiali df kabi belgilanadi va ta’rifga asosan df=A∙x, ya’ni f funksiya 

orttirmasining x argument orttirmasiga  nisbatan chiziqli qismini ifodalaydi.  

      Yuqorida ko‘rilgan funksiyalarning orttirmalari ifodalaridan df= d(x2)=2x∙x , dg= d(x3) 

=3x2∙x ekanligini ko‘ramiz.  

       Ammo umumiy holda y=f(x) funksiyaning df differensialini ta’rif  bo‘yicha, ya’ni  (1) 

tenglik orqali topish ancha murakkab masaladir. Shu sababli bu differensialni osonroq usulda 

topish masalasi paydo bo‘ladi. Bu masala   quyidagi teoremada o‘z yechimini topadi. 

       1-TEOREMA: Agar y=f(x)  funksiya biror x nuqtada chekli f (x) hosilaga ega bo‘lsa, uning 

shu nuqtadagi differensiali  

                                                              df= f (x) x                                     (2) 

formula bilan topilishi mumkin. 

      2-TEOREMA: Agar y=f(x) funksiyaning biror x nuqtada df differensiali mavjud bo‘lsa, 

uning shu nuqtadagi  f (x) hosilasi ham mavjud va  

                                                            
dx

df
xf  )(                                  (4) 

formula bilan topilishi mumkin. 

    Bu ikkala teoremadan y=f(x) funksiya differensiallanuvchi bo‘lishi uchun uning chekli f (x) 

hosilasi mavjud bo‘lishi zarur va yetarli ekanligi kelib chiqadi. Shu sababli hosila tushunchasi 
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kiritilgan oldingi §1da hosilaga ega funksiyani differensiallanuvchi deb ataganimiz bejiz emas va 

ba’zan hosila (4) kasr ko‘rinishida ham belgilanadi. 

(3) tenglik va hosila olish qoidalaridan differensiallarni hisoblashning quyidagi  qoidalari kelib 

chiqadi: 

             1.  dC=0, C-const. ;               2.   d[Cf(x)] = Cdf(x) ;  3.   d[f(x)g(x)]=df(x)dg(x) ;         

4.    df(x)g(x)= f(x)dg(x)+g(x)df(x) ;  

                         5.  
 

)0)((
)(

)()()()(

)(

)(
2












xg

xg

xdgxfxdfxg

xg

xf
d . 

Endi  y=f(u), u=u(x), murakkab funksiyaning differensialini hisoblash masalasini qaraymiz. 

Bunda tashqi f(u) va ichki u(x) funksiyalar differensiallanuvchi deb qaraladi. Differensial 

hisoblashning (3) formulasi va murakkab funksiya hosilasini hisoblash qoidasiga asosan ushbu 

tenglikni hosil etamiz: 

                   duufdxuufdxufudf x  )()())(()(                      (5) 

Bu yerdan, (3) va (5) formulalarni taqqoslab, oddiy va murakkab funksiya differensiali bir xil 

usulda hisoblanishini ko‘ramiz. Bu  differensialning invariantlik xossasi deyiladi.  

              Masalan,  xy cos murakkab  funksiya uchun 

)(sin)(sin)(coscos xdxdxxxdxxxddy  . 

        4.2. Differensialni taqribiy hisoblashlarda qo‘llanilishi. (1) tenglik va differensial 

ta’rifidan foydalanib 

                                        f=A∙x+o(x)=df + o(x)          (6) 

tenglikni yozish mumkin. Bu tenglikdan argument orttirmasi ∆x kichik son bo‘lganda funksiya 

orttirmasi ∆f  va differensiali df qiymatlari bir-biriga  yaqin, ya’ni ∆f df  taqribiy tenglik o‘rinli 

bo‘lishini ko‘ramiz. 

           Masalan,  f(x)=x2 funksiyaning x=40 va x=dx=0,01 bo‘lgandagi  ∆f orttirmasi va df 

differensialini topamiz. Bu yerda  

f=2xx+(x)2=2400,01+0,0001=0,8001 ,   df=2xdx=2400,01=0,8 . 

Bu natijalardan ko‘rinib turibdiki, f va df qiymatlarining farqi atigi 0,0001 bo‘lib, bir-biriga 

juda yaqin. 

         Shu sababli (6) tenglik bo‘yicha funksiya uchun ushbu taqribiy hisoblash formulasini 

yozish mumkini: 

         ∆f df  => f(x +∆x)– f(x)  f ′(x) ∆x => f(x +∆x)  f(x)+ f ′(x) ∆x           (7) 

(7) formula yordamida, funksiyaning ma’lum yoki oson hisoblanadigan f(x) qiymatidan 

foydalanib, uning noma’lum yoki hisoblanishi qiyin bo‘lgan f(x +∆x) qiymati taqribiy 

hisoblanadi. 

        Misol sifatida sin31 taqribiy qiymatini topamiz. Buning uchun f(x)=sinx funksiyani 

qaraymiz. Bu funksiyada x=30, x+x=31 deb olamiz. Bu holda x=1 va  f (x)=cosx bo‘lgani 

uchun, (7)  formulaga asosan, quyidagi natijani olamiz: 

.515,0
1802

3

2

1
130cos30sin)130sin(31sin 000000 


 

Bu yerda 14.3,73.13    deb olindi. Bu natijani aniqligi to‘g‘risida xulosa chiqarish uchun 

trigonometrik funksiyalarning jadvaliga asosan to‘rt xona aniqlikda sin310≈0.5150 ekanligini 

ko‘rsatib o‘tamiz. 

         Differensial yordamida funksiyalar uchun taqribiy formulalar ham hosil qilish mumkin. Bu 

maqsadda (7) formulada x=0 deb olib, kichik ∆x qiymatlari uchun  

f(∆x)  f(0)+ f ′(0)∆x 

natijani olamiz. Bu yerda ∆x o‘rniga x qo‘yib, argumentning kichik qiymatlarida y=f(x) funksiya 

uchun 

                                      f(x)  f(0)+ f ′(0)∙x                                    (8) 

taqribiy formulaga ega bo‘lamiz.  Masalan, x kichik son bo‘lganda, 
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       sinx ≈x,    (1+x)α ≈1+αx,    ex≈x,    ln(1+x)≈x,     tgx ≈x         (9) 

taqribiy formulalardan foydalanish mumkin. 

4.3.  Yuqori tartibli hosila va differensiallar. Endi funksiyaning yuqori tartibli hosilasi va 

differensiali tushunchalarini kiritamiz.  

Ma’lumki, y=f(x) funksiya biror (a,b) oraliqda differensiallanuvchi bo‘lsa, uning hosilasi f′(x) 

shu oraliqda aniqlangan yangi bir funksiya bo‘ladi. Shu sababli f′(x) funksiyaning hosilasi 

to‘g‘risida so‘z  yuritish mumkin. 

 2-TA’RIF:  Agar f′(x) hosila differensiallanuvchi funksiya bo‘lsa, uning hosilasi  y=f(x)  

funksiyaning  II tartibli  hosilasi  deyiladi. 

 Berilgan y=f(x) funksiyaning  II tartibli  hosilasi f (x), y  yoki f (2)(x) ,y(2) kabi belgilanadi va , 

ta’rifga asosan, f (x)=[ f (x)]′ formula bilan hisoblanadi. 

     Masalan, f(x)=x4 funksiya uchun f (x)=4x3,  f (x)=(4x3)=12x2  bo‘ladi.  

Agar moddiy nuqta to‘g‘ri chiziq bo‘ylab S=S(t) tenglama bilan harakatlanayotgan bo‘lsa, unda 

S(t) uning t vaqtdagi v(t) oniy tezligini ifodalashini ko‘rib o‘tgan edik. Unda S (t) nuqtaning 

harakat davomidagi tezligini o‘zgarish tezligini, ya’ni a(t) tezlanishini ifodalaydi. 

Yuqorida ko‘rib o‘tilgan tarzda differensiallanuvchi II tartibli  f (x) hosila bo‘yicha III tartibli 

hosila [f (x)]′ kabi aniqlanadi va f(x) yoki f(3)(x) kabi belgilanadi. Bu jarayonni davom ettirilib, 

f(n)(x) n–tartibli hosila tushunchasi quyidagi rekkurent formula orqali kiritiladi: 

                                    f (n)(x)= [f (n-1)(x)),  n=2,3,4, … .                    (10) 

      Izoh: Hosila tartibi tushunchasi kiritilgach, qulaylik uchun  f(x) funksiyaning o‘zi  0-tartibli 

hosila, ya’ni f(x)=f (0) (x),  f(x) esa I tartibli hosila, ya’ni f (x)=f (1)(x) deb qaraladi. 

Masalan, f(x)=x3 uchun f (0)(x)=x3, f (1)(x)=3x2, f (2)(x)=6x , f (3)(x)=6 va n4 holda  f (n)(x)=0 

bo‘ladi. Umuman olganda, f(x)=Pm(x) – m-darajali ko‘phad bo‘lsa, unda n>m holda  f (n)(x)=0 

bo‘ladi.  

3-TA’RIF:   Agar y=f(x) funksiya uchun n–tartibli hosila mavjud bo‘lsa, u n marta 

differensiallanuvchi  funksiya deb ataladi. 

n–tartibli hosila ta’rifini ifodalovchi (10) formuladan ko‘rinadiki, umuman olganda f (n)(x) 

berilgan funksiyadan ketma-ket n marta hosila olish orqali birin-ketin topiladi. Ammo ba’zi 

funksiyalar uchun n–tartibli hosila ifodasini birdaniga yozish mumkin. Masalan,  

(ex)(n)= ex ,  (ax)(n)=ax lnna ,  (sinx)(n)=sin(x+n/2) , (cosx)(n)=cos(x+n/2) . 

       n–tartibli hosila hisoblanadigan (11) formula va hosila olish qoidalaridan foydalanib, n 

marta differensiallanuvchi u=u(x) va v=v(x)  funksiyalar uchun 

(C)(n)=0 (C-const) ,  (C· u)(n) =C∙ u(n) ,    ( u±v)(n) = u(n) ± v(n)  

formulalar o‘rinli ekanligini ko‘rsatish qiyin emas. 

      Ammo y=uv ko‘paytmaning n–tartibli hosilasi uchun formula murakkab bo‘lib, quyidagi 

ko‘rinishda ifodalanadi: 
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formula bilan hisoblanishini eslatib o‘tamiz. 

Berilgan y=f(x) funksiya differensiallanuvchi bo‘lsa, uning differensiali df=f′(x)dx ko‘rinishda 

bo‘ladi. Demak, df  differensialning qiymati x argument va dx=x argument orttirmasiga 

(differensialiga) bog‘liq bo‘ladi. Biz argument differensiali dx ixtiyoriy, ammo o‘zgarmas va x 

argumentning qiymatiga bog‘liq bo‘lmagan son deb qaraymiz. Bu holda df differensial x 

argumentning biror                            funksiyasidan iborat bo‘ladi va shu sababli uning 

differensiali to‘g‘risida so‘z yuritish mumkin.  
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 4-TA’RIF: Berilgan y=f(x) funksiyaning differensiali df o‘z navbatida differensiallanuvchi 

funksiya bo‘lsa, uning differensiali y=f(x) funksiyaning ikkinchi tartibli differensiail deb 

ataladi.   

      y=f(x) funksiyaning II tartibli differensiali d2f  kabi belgilanadi va, ta’rifga asosan, quyidagi 

formula bilan topiladi:   

d2f=d(df)=d(f′(x)dx)=[f′(x)dx]′dx=[f′(x)]′ dx dx =f (x)(dx)2= f (x)dx2 . 

      Demak, y=f(x) funksiyaning II tartibli differensiali uning II tartibli hosilasi orqali 

d2f= f (x)dx2 ,  dx2=(dx)2,               

formula yordamida topiladi. Xuddi shunday tarzda y=f(x) funksiyaning n – tartibli differensiali  

dnf  

             dnf=d(dn-1f)= f  (n)(x)(dx)n = f(n)(x)dxn , n=2,3,4, …             (11) 

kabi aniqlanadi va hisoblanadi.  

     Bunda funksiyaning o‘zi f=d0f – 0-tartibli, differensiali esa df=d1f– 1- tartibli differensial 

singari qaraladi. 

   Masalan, f(x)=x3 funksiya uchun df=3x2dx, d2f=6xdx2, d3f=6dx3 va n≥4 holda dnf=0 bo‘ladi. 

   Yuqori tartibli differensiallardan foydalanib, yuqori tartibli hosilalarni 

n

n
n

dx

fd
xf

dx

fd
xf

dx

fd
xf  )(,,)(,)( )(

3

3

2

2

  

kabi yozish mumkin. 

 4.4.  Parametrik ko‘rinishda berilgan funksiyalarni differensiallash. Bir qator 

masalalarni yechishda funksiyaning parametrik ko‘rinishdagi ifodasi qulay bo‘ladi. 

          5-TA’RIF:  Agar x  va y  o‘zgaruvchilar orasidagi bog‘lanish bevosita emas, balkim 

uchinchi bir  t o‘zgaruvchi  yordamida biror  x=(t)  va   y=(t), t , funksiyalar orqali 

bavosita berilgan bo‘lsa, unda x argumentning y funksiyasi parametrik ko‘rinishda berilgan, t esa 

parametr deyiladi. 

 Masalan,  x=t3=(t), y=t6=(t), t(–∞, ∞), parametrik  ko‘rinishda bavosita berilgan 

funksiya y=f(x)=x2, x(–∞, ∞), ko‘rinishdagi bevosita berilgan funksiyani ifodalaydi.  

Parametrik ko‘rinishda berilgan funksiyaning x bo‘yicha  hosilasini topish uchun dastlab 

uni y=f(x) ko‘rinishda yozib, so‘ngra uning hosilasini hisoblab topish mumkin. Masalan, 

yuqoridagi misolda parametrik ko‘rinishda berilgan funksiyaning hosilasi y=f (x)=2x ekanligi 

oson topiladi. Ammo har doim ham bu usul qulay bo‘lmaydi, chunki parametrik ko‘rinishda 

berilgan funksiyani y=f(x) ko‘rinishda yozish qiyin yoki y=f(x) funksiya ko‘rinishi juda 

murakkab bo‘lib, undan hosila olish noqulay bo‘lishi mumkin.  Shu sababli parametrik 

ko‘rinishda berilgan  funksiyaning hosilasini to‘g‘ridan-to‘g‘ri x=(t)  va   y=(t) funksiyalar 

orqali topish masalasi paydo bo‘ladi. Bizni qiziqtiradigan y=f(x)  funksiya  x=(t)  va y=(t) 

funksiyalar orqali parametrik ko‘rinishda berilgan bo‘lsin. Agar  (t) va (t) funksiyalar 

keraklicha marta differensiallanuvchi bo‘lsa, u holda hosilani differensiallar orqali ifodasi va 

differensiallash qoidalaridan foydalanib,  
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 formulalar o‘rinli ekanligini ko‘ramiz. Bu formulalar parametrik ko‘rinishda berilgan funksiya 

hosilalarini topishni ifodalaydi.  

      Masalan, x=2cost  va y=3sint, t[0,π/2],  funksiyalar orqali parametrik ko‘rinishda  berilgan 

funksiyani qaraymiz. Bunda 
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 tenglik o‘rinli va shu sababli bu funksiya yarim o‘qlari a=2 va b=3 bo‘lgan ellipsni (V bob,§3, 

(7)) I chorakdagi bo‘lagini ifodalaydi. Bu funksiya uchun y(x) va y(x) hosilalarni (12) va (13) 

formulalardan topamiz: 

tt

tt
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у x 33
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3 sin4
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XULOSA 

    Funksiya orttirmasining argument orttirmasiga nisbatan chiziqli qismi mavjud bo‘lsa, u 

differensial deb ataladi. Funksiya differensiali mavjud bo‘lishi uchun uning hosilasi mavjud 

bo‘lishi zarur va yetarlidir. Shu sababli ham hosilaga ega funksiyalar differensiallanuvchi 

deyiladi. Bu holda funksiya differensiali uning hosilasini argument orttirmasiga (differensialiga) 

ko‘paytirish orqali topilishi mumkin. Differensial yordamida funksiya qiymatlarini taqribiy 

hisoblash va natijalarni baholash mumkin. 

    Funksiyaning hosilasi yana biror funksiyadan iborat bo‘ladi va shu sababli uning hosilasi 

to‘g‘risida so‘z yuritib bo‘ladi. Agar bu hosila mavjud bo‘lsa, u berilgan funksiyaning II tartibli 

hosilasi deb ataladi. Shunday tarzda n-tartibli (n≥2) hosilalar aniqlanadi. Shuningdek n-tartibli 

(n≥2) differensiallar tushunchasi ham qaraladi. 

     Ayrim masalalarda x argument va y funksiya orasidagi bog‘lanish bevosita berilmasdan, 

parametr deb ataladigan yordamchi t o‘zgaruvchi orqali bavosita aniqlanadi. Bu holda funksiya 

parametrik ko‘rinishda berilgan deyiladi va uning hosilasini hisoblash formulalari mavjud.  

Tayanch iboralar 

 

* Funksiya differensiali  * Differensialning mavjudlik sharti * Algebraik yig‘indi differensiali  * 

Ko‘paytma differensiali * Bo‘linma differensiali * Differensialning invariantligi * 

Differensialning tatbiqlari * Yuqori tartibli hosilalar * II tartibli hosilaning mexanik ma’nosi * 

Leybnits formulasi * Yuqori tartibli differensiallar* Parametrik ko‘rinishda berilgan funksiya 

hosilasi    

 

Takrorlash uchun  savollar 

 

1. Funksiya differensiali deb nimaga aytiladi? 

2. Differensial mavjudligini zaruriy va yetarli sharti nimadan iborat? 

3. Funksiya orttirmasi va differensiali orasida qanday bog‘lanish mavjud? 

4. O‘zgarmas son differensiali nimaga teng? 

5. Algebraik yig‘indining differensiali qanday topiladi? 

6. Ko‘paytmaning differensiali qanday hisoblanadi? 

7. Bo‘linmani differensiallash qoidasi qanday ifodalanadi? 

8. Murakkab funksiyani differensiallash qoidasi nimadan iborat? 

9. Differensialning invariantlik xossasi nimani ifodalaydi? 

10.   Differensial taqribiy hisoblashlarda qanday qo‘llaniladi? 

11.  Funksiyaning II tartibli hosilasi deb nimaga aytiladi? 

12.  II tartibli hosilaning mexanik ma’nosi nimadan iborat? 

13.  Yuqori tartibli hosilalar qanday aniqlanadi? 

14.  Yuqori tartibli hosilalarni hisoblash qoidalari nimadan iborat? 

15.  Leybnits formulasi qanday ko‘rinishda bo‘ladi? 

16. Yuqori tartibli differensiallar qanday aniqlanadi? 

17. Parametrik ko‘rinishda berilgan funksiyaning hosilasi qanday topiladi? 
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FUNKSIYA MONOTONLIK SHARTI.FUNKSIYA EKSTREMUMI, EKSTREMUM 

BO’LISHINING ZARURIY VA YETARLI SHARTI VA UZLUKSIZ  

FUNKSYALARNING ENG KATA ENG KICHIK QIMATLARINI TOPISH 

FUNKSIYA GRAFIGINING QAVARIQLIGI, BOTIQLIGI VA BURILISH 

NUQTALARI. FUNKSIYANI TEKSHIRISHNING UMUMIY SXEMASI 

 Funksiyaning monotonlik oraliqlari. 

 Funksiyaning lokal ekstremumlari. 

 Funksiya grafigining  qavariqlik va botiqlik sohalari. 

 Botiqlik va qavariqlikning iqtisodiy tatbiqlari. 

 Funksiya grafigining burilish nuqtalari. 

 Logistik funksiya. 

 Funksiya grafigining asimptotalari. 

 Funksiyani tekshirishning umumiy sxemasi. 

 Funksiyaning global ekstremumlari. 

 

Agar y=f(x) funksiya differensiallanuvchi bo‘lsa, uning juda ko‘p xususiyatlarini f (x)  hosila 

yordamida aniqlash mumkin. Shu sababli hosila funksiyani tekshirish uchun asosiy va kuchli 

qurol bo‘lib hisoblanadi. 

        5.1. Funksiyaning monotonlik oraliqlari. Biz VI bob §2 da o‘suvchi va kamayuvchi 

funksiyalar ta’rifini bergan edik. Bu ta’rifni yana bir marta eslatib o‘tamiz. 

         1-TA’RIF: Agarda y=f(x) funksiya biror (a,b) oraliqda aniqlangan  va  bu oraliqqa tegishli 

ixtiyoriy ikkita x1<x2 nuqtalarda  f(x1)<f(x2) [f(x1)>f(x2)] shartni  qanoatlantirsa, u shu oraliqda 

o‘suvchi [ kamayuvchi ] deb ataladi.  

          Masalan, y=2x [y=(0,2)x] funksiya barcha nuqtalarda, ya’ni (–∞ , ∞) oraliqda o‘suvchi 

[kamayuvchi],   y=1+x2 funksiya (–∞ ,0) oraliqda kamayuvchi, (0,∞) oraliqda esa o‘suvchi 

bo‘ladi. 

Funksiyaning o‘sish va kamayish oraliqlarini birgalikda uning monotonlik oraliqlari deb 

ataymiz. Differensiallanuvchi y=f(x) funksiyaning monotonlik oraliqlarini topish masalasini 

qaraymiz. 

         1-TEOREMA:  I. Differensiallanuvchi y=f(x) funksiya biror (a,b) oraliqda o‘suvchi 

[kamayuvchi] bo‘lsa, bu oraliqda  uning  hosilasi f (x)≥0 [f (x) ≤ 0] shartni qanoatlantiradi. 

       II. Agar differensiallanuvchi bo‘lgan y=f(x) funksiyaning hosilasi biror (a,b) oraliqda f 

(x)>0 [f (x)<0] shartni qanoatlantirsa, unda bu (a,b) oraliqda funksiya o‘suvchi [kamayuvchi] 

bo‘ladi. 

         II. y=f(x) funksiyaning  hosilasi  (a,b)  oraliqdagi  har bir x nuqtada f (x)>0 shartni 

qanoatlantirsin. Bu holda, chekli orttirmalar haqidagi Lagranj teoremasiga asosan (§3, (1) 

formula), (a,b) oraliqdagi har qanday x1<x2  nuqtalar uchun 

f(x2) –f(x1) = ( x2–x1 ) f (ξ) , x1 < ξ < x2 

tenglik bajariladi. Bu tenglikdan,  x2–x1>0 va f (ξ)>0  bo‘lgani uchun,  

f(x2) –f(x1)>0  f(x2) >f(x1), 

 ya’ni y=f(x) funksiya (a,b)  oraliqda o‘suvchi ekanligi kelib chiqadi. 

       Xuddi shunday usulda (a,b)  oraliqdagi  har bir x nuqtada f (x) < 0 bo‘lsa, unda bu oraliqda 

y=f(x) funksiya kamayuvchi ekanligi ko‘rsatiladi. Teorema to‘liq isbotlandi. 

       1-izoh: Teoremaning I qismi (a,b) oraliq y=f(x) funksiyaning monotonlik oralig‘i bo‘lishini 

zaruriy, II qismi esa yetarli shartini ifodalaydi. 
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       2-izoh: Monotonlik oralig‘ining yetarlilik sharti har doim ham uning uchun zaruriy shart 

bo‘lmaydi. Masalan, f(x)=ex funksiya (–∞ , ∞) oraliqda o‘suvchi va bu oraliqda uning hosilasi f 

(x)=ex>0 shartni qanoatlantiradi. Ammo shu oraliqda  o‘suvchi   f(x)=x3  funksiyaning  hosilasi  f 

(x)=3x2 bu oraliqdagi x=0 nuqtada nolga teng bo‘ladi, ya’ni yetarlilik sharti f (x)>0 

bajarilmaydi. 

      Yuqoridagi teoremadan kelib chidadiki, berilgan differensiallanuvchi y=f(x) funksiyaning 

o‘sish yoki kamayish oraliqlarini topish uchun  f (x)>0 yoki f (x)<0  tengsizlikni yechish kerak.  

      Masalan, f(x)=x+1/x  funksiya uchun f (x) =1–1/x2>0  tengsizlikning yechimi  (–∞ , –1)  ( 

1,  ∞ )  sohadan iborat va shu sababli bu sohada berilgan funksiya o‘suvchi bo‘ladi.  x=0 nuqtada 

funksiya aniqlanmaganligini hisobga olib, bu funksiya (–1, 0)  (0,1) sohada kamayuvchi 

ekanligini ko‘ramiz. 

         5.2.  Funksiyaning lokal ekstremumlari. Biz biror ishlab chiqarishni tashkil 

etayotganimizda mahsulot ishlab chiqarish xarajatlarini iloji boricha kamaytirish 

(minimallashtirish) va mahsulot ishlab chiqarishdan olinadigan foydani iloji boricha ko‘paytirish 

(maksimallashtirish) masalasini yechishga harakat qilamiz. Bu kabi masalalar funksiyani 

ekstremumlari tushunchasiga olib keladi. 

         2-TA’RIF:  Berilgan y=f(x) funksiya x0  nuqta va uning biror atrofida aniqlangan bo‘lib, bu 

atrofdagi ixtiyoriy x nuqta uchun f(x0)f(x) [f(x0)  f(x)] shartni qanoatlantirsa, u shu x0 nuqtada 

lokal maksimumga (minimumga) ega deb ataladi. 

         Masalan, f(x)=sinx  funksiya  x=π/2 nuqtada sin(π/2)=1 lokal maksimumga, x=3π/2  

nuqtada esa sin(3π/2)=–1 lokal minimumga ega bo‘ladi. 

        Funksiyaning lokal maksimum va minimum qiymatlari birgalikda uning lokal 

ekstremumlari deyiladi. Lokal ekstremumning zaruriy sharti quyidagi Ferma teoremasi orqali 

ifodalanadi. 

           2-TEOREMA: (Ferma teoremasi): Agar y=f(x) funksiya x0  nuqtada differensiallanuvchi 

va lokal ekstremumga ega bo‘lsa, unda bu nuqtada funksiyaning hosilasi  f (x0)=0 shartni 

qanoatlantiradi. 

         Masalan, f(x) =sinx  funksiya  x0=π/2 nuqtada lokal maksimumga ega va bu nuqtada uning 

hosilasi f (π/2)=cos (π/2)=0  tenglikni qanoatlantiradi. 

          Ferma teoremasining bir iqtisodiy talqinini keltiramiz. Ishlab chiqarish nazariyasining 

asosiy qonunlaridan biri quyidagicha ifodalanadi: ishlab chiqarishda mahsulotning optimal 

(maqsadga muvofiq, eng qulay) hajmi limitik xarajat MS va limitik daromad MD tengligi bilan 

aniqlanadi. Demak, mahsulotning x0 optimal hajmi MS(x0)=MD(x0) tenglamadan topiladi. Bu 

tasdiq bevosita Ferma teoremasidan kelib chiqadi. Haqiqatan ham, korxonaning x hajmdagi 

mahsulot ishlab chiqarishdagi xarajatlari S(x), daromadi D(x) bo‘lsa, unda uning olgan foydasi 

F(x)=D(x)–S(x) funksiya bilan aniqlanadi.Bu holda mahsulotning optimal hajmi x0 foyda F(x) 

maksimal bo‘ladigan nuqta kabi aniqlanadi. Buning uchun, Ferma teoremasiga asosan,  

F′( x0)=0 => D′(x0)–S′(x0)=0 => D′(x0)=S′(x0) => MS(x0)=MD(x0) 

tenglik, ya’ni yuqorida keltirilgan iqtisodiy qonun bajarilishi kerak. 

     Funksiya f (x)=0 shartni qanoatlantiruvchi nuqtalardan boshqa nuqtada ham lokal 

ekstrmumga ega bo‘lishi mumkin. Masalan,  f(x)=|x|  funksiya x=0 nuqtada minimumga ega (57-

rasmga qarang), ammo bu nuqtada uning hosilasi mavjud emas. 
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         Xulosa: Funksiya ekstremumga ega bo‘lgan nuqtada uning hosilasi nolga teng yoki mavjud 

bo‘lmaydi. 

         3-TA’RIF: Funksiya hosilasi nolga teng yoki mavjud bo‘lmagan nuqtalar  shu 

funksiyaning kritik yoki statsionar  nuqtalari deyiladi. 

            Demak, funksiya  x0 nuqtada ekstremumga ega bo‘lsa, x0 nuqta uning kritik nuqtasi 

bo‘ladi. Ammo bu tasdiqning teskarisi har doim ham o‘rinli bo‘lmaydi, ya’ni ekstremumning 

yuqorida ko‘rsatilgan f (x0)=0 zaruriy sharti yetarli shart  emas.  

       Masalan, y=x3  funksiyaning f (x)=3x2 hosilasi x=0 nuqtada nolga teng va shu sababli bi 

funksiya uchun x=0 kritik nuqta bo‘ladi. Ammo bu nuqtada funksiya ekstremumga ega emas, 

chunki x<0 bo‘lganda f(x)<0=f(0) va x>0 bo‘lganda f(x)>0= f(0). 

              3-TEOREMA (lokal ekstremumning I yetarli sharti): Agar y=f(x) funksiya x0 kritik 

nuqtaning biror atrofida differensiallanuvchi bo‘lib, bu kritik nuqtani  chapdan (x<x0) o‘ngga 

(x>x0) qarab bosib o‘tishda f (x) hosila o‘z ishorasini o‘zgartirsa, u holda x0 kritik nuqtada f(x) 

funksiya lokal ekstremumga erishadi. Jumladan, bunda f (x) hosila o‘z ishorasini musbatdan 

manfiyga (manfiydan musbatga) o‘zgartirsa, unda x0 kritik nuqtada f(x)  funksiya   lokal  

maksimumiga (lokal minimumiga) erishadi. 

         Misol sifatida f(x)=x+1/x funksiyani ekstremumga tekshiramiz. Buning uchun dastlab f 

(x)=1–1/x2 hosilani topamiz. Bunda f (x)=0 tenglamadan x1=–1 va x2=1 kritik nuqtalarni 

aniqlaymiz. Bundan tashqari x=0 nuqtada f (x) mavjud emas, ammo bu nuqta funksiyani 

aniqlanish sohasiga kirmaydi va shu sababli uni ekstremumga tekshirish ma’noga ega emas  

       Dastlab x1=–1 kritik nuqtani qaraymiz. Bunda x<–1 bo‘lganda f (x)>0 va x>–1 bo‘lganda f 

(x)<0 ekanligini ko‘ramiz. Demak, x1=–1 kritik nuqtada funksiya lokal maksimumga ega va 

fmax=f(–1)=–2.  

     Xuddi shunday ravishda x2=1 kritik nuqtada funksiya lokal minimumga ega va fmin=f(1)=2 

ekanligini aniqlaymiz.  

        Endi f(x)=1+(x–1)2/3 funksiyani qaraymiz. Bu holda  

3
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va hosila birorta ham nuqtada nolga teng bo‘lmaydi. Ammo x=1nuqtada hosila mavjud emas va 

bu nuqta funksiyani aniqlanish sohasiga kiradi. Demak, x=1 kritik nuqta bo‘ladi. Bunda x<1 

bo‘lganda f (x)<0 va x>1 bo‘lganda f (x)>0. Demak, x=1 kritik nuqtada funksiya lokal 

minimumga ega va fmin=f(1)=1 bo‘ladi.  

          4-TEOREMA:  Agar y=f(x) funksiya hosilasi x0 kritik nuqtaning chap va o‘ng atrofida 

ishorasini o‘zgartirmasa, bu nuqtada funksiya ekstremumga ega bo‘lmaydi. 

        Masalan, f(x)=ln(x3+1) funksiyaning hosilasi  f (x)=3x2/(x3+1) bo‘lib, undan x=0 kritik 

nuqta ekanligini ko‘ramiz. Bu kritik nuqta atrofida f (x)>0 va shu sababli unda funksiya 

ekstremumga ega bo‘lmaydi. 
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Ayrim hollarda kritik nuqta atrofida f (x) hosilaning ishorasini aniqlash murakkab bo‘ladi. 

Bunday hollarda, y=f(x) funksiya x0 kritik nuqtada ikki marta  differensiallanuvchi va f (x) bu 

nuqtaning biror atrofida uzluksiz bo‘lsa,  quyidagi teoremadan foydalanish mumkin.  

          5-TEOREMA (lokal ekstremumning II yetarli sharti): Agar x0 kritik nuqtada f (x0)=0, 

0)( 0  xf  va chekli  bo‘lsa, unda bu nuqtada y=f(x) funksiya lokal ekstremumga ega bo‘ladi. 

Jumladan, 0)( 0  xf  ( 0)( 0  xf )  bo‘lsa, f(x0) funksiyaning lokal maksimumi (lokal minimumi) 

bo‘ladi. 

        Misol sifatida f(x)=x4–4x funksiyani ekstremumga II tartibli hosila yordamida tekshiramiz. f 

(x)=4x3–4=4(x3–1)=0  tenglamadan funksiya yagona x0=1 kritik nuqtaga ega ekanligini 

aniqlaymiz. Funksiyaning II tartibli hosilasi f (x)=12x2 bu kritik nuqtada f (1)=12>0 qiymatni 

qabul qiladi. Demak, berilgan funksiya x0=1 kritik nuqtada lokal minimumga ega va fmin=f(1)=1–

4=–3 bo‘ladi. 

       Agar x0 kritik nuqtada ikkinchi tartibli hosila f (x0)=0 bo‘lsa, unda funksiyaning x0 nuqtada 

ekstremumga ega bo‘lishi yoki bo‘lmasligini 5-teorema orqali aniqlab bo‘lmaydi. Masalan, 

f(x)=x3 va g(x)=x4 funksiyalar uchun x=0 kritik nuqta bo‘ladi. Bu nuqtada  II tartibli hosilalar f 

(x)=6x, g(x)=12x2 nolga tengdir. Bu kritik nuqtani birinchi tartibli hosila orqali, ya’ni 3-

teorema  yordamida tekshirib, unda f(x)=x3 ekstremumga ega emas, g(x)=x4 esa lokal 

minimumga ega ekanligini aniqlaymiz. 

    Demak, lokal ekstremumning II yetarli shartini tekshirish osonroq, ammo uning qo‘llanish 

sohasi torroq ekan. 

      Bu bo‘limni ekstremumga doir bir iqtisodiy masalani qarash bilan yakunlaymiz. 

      Masala: Fermer bog‘ida n dona olma daraxti bor.Agar hosil hozir yig‘ib olinsa, har bir 

daraxtdan m kg olma olinib, uni  p so‘mdan sotish mumkin. Agar hosilni yig‘ish orqaga surilsa, 

har haftada bitta daraxtdan olinadigan hosil miqdori r kg oshadi, ammo uning narxi q so‘mdan 

pasayib boradi. Bunda m, p, r va q musbat sonlardir. Fermer hosilni qachon yig‘ib olganda 

maksimal foyda ko‘radi ?  

     Yechish: Hosilni yig‘ib olinguncha o‘tgan haftalar sonini x deb belgilaymiz. Bu holda 

bog‘dan yig‘ilgan hosil miqdori n(m+xr) kg, uning narxi esa p–xq so‘mga teng bo‘ladi. Unda 

olmani sotishdan olingan foyda f(x)= n(m+xr)( p–xq) funksiya bilan ifodalanadi. Bu funksiyani 

ekstremumga tekshiramiz. Dastlab uning hosilasini hisoblab, x0 kritik nuqtasini topamiz: 
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Bu yerda f′′(x)=–2qr<0 bo‘lgani uchun x0 kritik nuqtada foyda funksiyasi f(x) maksimumga 

erishadi va foydaning maksimal qiymati quyidagicha bo‘ladi: 
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         5.3.  Funksiya grafigining  qavariqlik va botiqlik sohalari. Funksiyaning yana bir 

muhim xususiyatlaridan biri uning qavariqligi va botiqligi bo‘lib hisoblanadi. Bunga misol 

sifatida fizikaning optika bo‘limida qaraladigan qavariq va botiq linzalarni ko‘rsatish mumkin. 

          4-TA’RIF:  Agar y=f(x) funksiya (a,b) oraliqda differensiallanuvchi va uning  grafigi bu 

oraliqdagi har bir M(x,f(x)) nuqtada o‘tkazilgan urinmasidan pastda (yuqorida) joylashgan bo‘lsa, 

u shu oraliqda qavariq (botiq) deyiladi (58-59- rasmlarga qarang). 
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         Masalan, y=ex grafigi  (–∞, ∞) oraliqda botiq; y=lnx grafigi (0, ∞) oraliqda, ya’ni 

aniqlanish sohasidagi barcha nuqtalarda qavariq; y=sinx funksiyaning grafigi  (0,) oraliqda 

qavariq, (,2) oraliqda esa botiq bo‘ladi. 

        Umumiy holda y=f(x) funksiya grafigining qavariqlik va botiqlik sohalari uning II tartibli 

hosilasi orqali quyidagi teorema yordamida aniqlanadi. 

           6-TEOREMA: Agar y=f(x) funksiya (a,b) oraliqning har bir nuqtasida ikki  marta  

differensiallanuvchi  va  barcha  x(a, b)  nuqtalarda f (x)>0 (f (x)<0) shart bajarilsa, funksiya 

grafigi bu oraliqda botiq (qavariq) bo‘ladi. 

        Masalan, f(x)=x3 funksiya uchun f (x)=6x>0 tengsizlik yechimi (0,∞) oraliqdan iborat 

bo‘ladi va unda bu funksiya grafigi botiq bo‘ladi.Xuddi shunday      f (x)=6x<0 tengsizlik 

yechimi bo‘lgan (–∞, 0) oraliqda funksiya grafigi qavariq bo‘ladi (60-rasmga qarang). 

 

        Izohlar: 1. Agar biror (a,b) oraliqning har bir nuqtasida f (x)=0 bo‘lsa, unda f(x)=Ax+B 

ko‘rinishda va uning grafigi to‘g‘ri chiziqdan iborat bo‘ladi. To‘g‘ri chiziqni qavariq ham, botiq 

ham deb olish mumkin. 

          2. II tartibli hosila ta’rifiga asosan f (x)=[ f  (x)]  bo‘lgani uchun, funksiya grafigining 

botiqlik sohasida f  (x) hosila o‘suvchi (chunki [ f  (x)] = f (x)>0) va qavariqlik sohasida 

kamayuvchi (chunki [ f  (x)] = f (x)<0) bo‘ladi. 

5.4. Botiqlik va qavariqlikning iqtisodiy tatbiqlari. Funksiya grafigining botiqlik va 

qavariqligi bir qator iqtisodiy jarayonlarni tavsiflashda qo‘llaniladi.  

 O‘sish tezligi monoton  kamayib boradigan o‘suvchi iqtisodiy jarayonlar. Bunday 

xususiyatli iqtisodiy jarayonlar o‘suvchi (f (x)>0) va grafigi qavariq (f (x)<0) bo‘lgan y=f(x) 

funksiya orqali ifodalanadi (61-rasmga qarang).  
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 Bularga y=axα (a>0, 0<α<1)-darajali,  y=alnx+b [a>0, b(–∞, ∞)] -logarifmik, y=x/(ax+b)-

kasr-ratsional funksiyalar misol bo‘ladi. 

       Masalan, monopoliyalashgan bozor sharoitida sotilgan mahsulot hajmi x oshib borishi bilan 

uning tushumi y ham o‘sib boradi, ammo talab qonuni ta’sirida uning o‘sish tezligi kamayib 

boradi. 

 O‘sish tezligi monoton  o‘sib boradigan o‘suvchi iqtisodiy jarayonlar. Bunday 

iqtisodiy jarayonlar o‘suvchi (f (x)>0) va grafigi botiq bo‘lgan (f (x)>0)  y=f(x) funksiya orqali 

ifodalanadi (62-rasmga qarang).   

 

Bularga  y=axα (a>0, α>1)-darajali,  y=ax2+bx+c (a>0)-kvadratik ,   y=aekx (a>0, k>0)- 

ko‘rsatkichli funksiyalar misol bo‘la oladi. 

        Masalan, mikroiqtisodiyotda sarflangan resurslar miqdori x va ishlab chiqarilgan mahsulot 

hajmi y orasidagi bog‘lanishni ifodalovchi y=f(x) ishlab chiqarish funksiyasi ishlab chiqarish 

jarayonining boshlang‘ich bosqichida, ya’ni x qiymati kichik bo‘lganda, yoki samaradorligi 

yuqoriroq bo‘lgan yangi texnologiyalarni joriy etish natijasida yuqorida ko‘rsatilgan xususiyatga 

ega bo‘ladi.  

 O‘sish tezligi monoton o‘sib boradigan kamayuvchi iqtisodiy jarayonlar. Bunday 

xossali iqtisodiy jarayonlar kamayuvchi (f (x)<0) va grafigi botiq (f (x)>0) bo‘lgan y=f(x) 

funksiya orqali ifodalanadi (63-rasmga qarang).   

 

       Bularga y=axα (a>0, α<0)-darajali,  y=aekx+b (a>0, b≥0, k<0)- ko‘rsatkichli, y=x/(ax–b) 

(a>0, b>0)-kasr-ratsional funksiyalar misol bo‘ladi. 

       Masalan, xodimlarni boshqarish nazariyasidan ma’lumki, ish haqi x kattaligini  oshirish 

natijasida xodimlarning mehnat unumdorligi y ma’lum bir paytgacha o‘sib boradi. Ammo x ish 

haqi oshib borgan sari mehnat  sur’ati ham kattalashib boradi va shu  tufayli ish haqining keyingi 

qo‘shimcha ∆x o‘sishi mehnat unumdorligini ∆y miqdorga o‘zgarishiga ta’siri tobora kamayib 

boradi. 

 O‘sish tezligi monoton kamayib boradigan kamayuvchi iqtisodiy jarayonlar. 

Bunday iqtisodiy jarayonlar kamayuvchi (f (x)<0) va grafigi qavariq (f (x)<0) bo‘lgan y=f(x) 

funksiya orqali ifodalanadi (64-rasmga qarang).   
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5.5. Funksiya grafigining burilish nuqtalari.  Funksiya xossalarini o‘rganish va ularni 

tatbiq etishda uning burilish nuqtasi tushunchasi ham muhim ahamiyatga egadir. 

        5-TA’RIF:  Funksiya grafigi biror M(x0,f(x0)) nuqtadan o‘tayotganda botiqligini 

qavariqlikka yoki aksincha, qavariqligini botiqlikka o‘zgartirsa, bu nuqta uning burilish (egar) 

nuqtasi deyiladi. 

Masalan, ko‘rib o‘tilgan f(x)=x3 funksiya uchun koordinatalar boshi O(0,0) burilish nuqtasi 

bo‘ladi. F(x)=x2 funksiya grafigi paraboladan iborat bo‘lib, u hamma joyda botiq va shu sababli 

burilish nuqtasiga ega emas. Umumiy holda y=f(x) funksiya grafigining burilish nuqtasi 

mavjudligi va uni topish masalasini qaraymiz. 

         7-TEOREMA (Burilish nuqtasi mavjudligining zaruriy sharti): Agar y=f(x) funksiya 

uchun M(x0,f(x0)) burilish nuqtasi va x0 nuqta hamda uning biror atrofida y=f(x) funksiya ikki 

marta differensiallanuvchi bo‘lsa, unda f ′′(x0)=0 tenglik o‘rinli bo‘ladi. 

        Masalan, f(x)=sinx funksiya uchun x0=π abssissali nuqta burilish nuqtasi va unda f (π)=–

sinπ=0 bo‘ladi. 

      Izoh: y=f(x) funksiyaning M(x0,f(x0)) burilish nuqtasida f ′′(x0) mavjud bo‘lmasligi ham 

mumkin. Masalan, f(x)=x3 funksiyaga teskari g(x)=x1/3  funksiya  uchun O(0,0) burilish nuqtasi 

bo‘ladi (65-rasmga qarang) va bu x0=0 nuqtada II tartibli hosila g′′(x)=(–2/9)x–5/3 mavjud emas. 

 

       Shuni ta’kidlab o‘tish lozimki, f ′′(x0)=0 burilish nuqtasi mavjudligini zaruriy sharti har doim  

ham  yetarli  emas.  Masalan, f(x)=x4 funksiyaning  f ′′(x)=12x2 hosilasi x0=0 nuqtada nolga teng, 

ammo bu nuqtada funksiya grafigi burilishga ega emas.  Haqiqatan  ham  x< x0=0  va x> x0=0  

hollarda f ′′(x)=12x2>0, ya’ni bu funksiya grafigi barcha nuqtalarda botiq va shu sababli burilish 

nuqtasiga ega emas. Shuning uchun burilish nuqtasini aniqlashga imkon beradigan yetarli shartni 

topish masalasi paydo bo‘ladi. Bu masala quyidagi teoremada o‘z  yechimini topadi.  

         8-TEOREMA (Burilish nuqtasi mavjudligining yetarli sharti): Agar biror x0 nuqtada 

y=f(x) funksiyaning II tartibli hosilasi f (x0)=0 yoki mavjud bo‘lmasa va  bu nuqta biror 

atrofining chap va o‘ng tomonida f (x) turli ishorali qiymatlarga ega bo‘lsa, unda M(x0, f(x0))  

funksiya grafigining burilish nuqtasi bo‘ladi. 

     Misol sifatida f(x)=x3–3x2 funksiya grafigining burilish nuqtasini topamiz. Bu yerda f 

(x)=6x–6=0 tenglamadan x0=1 nuqtani topamiz. Bu nuqtani tekshiramiz. Bunda x<x0=1 
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bo‘lganda f (x)<0 (grafik qavariq) va x>x0=1 bo‘lganda f (x)>0 (grafik botiq) bo‘lgani uchun 

M(1,–2) funksiya grafigining burilish nuqtasi bo‘ladi. 

 Funksiya grafigining asimptotalari. Biz II tartibli egri chiziq bo‘lgan giperbola bilan 

tanishganimizda uning asimptotasi (V bob,§4, (2)) haqida so‘z yuritgan edik. Unda bu tushuncha 

aniq bir ta’rif orqali berilmagan , chunki  buning uchun yetarli ma’lumotlar poydevori mavjud 

emas edi. 

          6-TA’RIF:   Biror y=kx+b tenglama bilan berilgan  to‘g‘ri chiziq va y=f(x) funksiya 

grafigi bilan ifodalaydigan egri chiziq uchun 

                                           0)(lim 


bkxxf
x

                                     (2) 

shart bajarilsa, unda y=kx+b to‘g‘ri chiziq y=f(x) funksiya grafigining og‘ma asimptotasi 

deyiladi (67-rasmga qarang). 

 

          Masalan, f(x)=x+1/x funksiya grafigi uchun y=x to‘g‘ri chiziq og‘ma asimptota bo‘ladi, 

chunki 
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         7-TA’RIF:  Agar biror x=a nuqtada y=f(x) funksiyaning 

)(lim,)(lim
00

xfxf
axax 

 

chap va o‘ng limitlaridan kamida bittasi cheksiz bo‘lsa, unda x=a tenglamali vertikal to‘g‘ri 

chiziq y=f(x) funksiya grafigining vertikal  asimptotasi deyiladi (68-rasmga qarang).     

 

Odatda vertikal asimptotalar funksiyaning aniqlanish sohasi bo‘yicha uning uzilish nuqtalari 

orqali topiladi. Masalan, f(x)=1/(x3–1) funksiya grafigi uchun x=1 to‘g‘ri chiziq vertikal 

asimptota bo‘ladi. 

       Funksiyaning og‘ma asimptotalarining mavjudligi va ularning tenglamasi quyidagi teorema 

bilan aniqlanadi. 

             8-TEOREMA:  Berilgan y=f(x) funksiya grafigi og‘ma  asimptotaga  ega bo‘lishi uchun   

                                    bkxxfk
x

xf

xx
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 limitlarning ikkalasi ham mavjud hamda chekli bo‘lishi zarur va yetarlidir. Bu holda og‘ma 

asimptota y=kx+b tenglamaga ega bo‘ladi. 

        Masalan,  f(x)=(2x2+3x–5)/x funksiya uchun 

3)
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3(lim
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ekanligini topamiz. Demak, bu funksiyaning grafigi y=2x–3  og‘ma asimptotaga ega  bo‘ladi. 

5.6. Funksiyani tekshirishning umumiy sxemasi. Yuqorida olingan natijalar bo‘yicha 

y=f(x) funksiya xususiyatlarini quyidagi tartibda aniqlash  mumkin ;  

 Funksiyaning D{f} aniqlanish sohasini topamiz ; 

 Funksiyaning E{f} qiymatlar sohasini topishga harakat qilamiz. Bu sohani to‘g‘ridan-

to‘g‘ri topish qiyin bo‘lsa, uni funksiyaning keyingi qadamlarda aniqlanadigan xususiyatlaridan 

foydalanib aniqlash mumkin ; 

 Funksiyani juft yoki toqlikka tekshiramiz ; 

 Funksiyani davriylikka tekshiramiz va u davriy bo‘lsa, uning                                                                            

davrini aniqlaymiz; 

 Funksiyani uzilish nuqtalari mavjudligini tekshiramiz va ular mavjud bo‘lsa, ularning 

turini aniqlaymiz ; 

 f(x) =0 tenglamadan funksiya  nollarini  topamiz va  ular orqali funksiya o‘z 

ishorasini o‘zgartirmaydigan oraliqlarni hamda funksiya grafigini OX o‘qi bilan kesishish 

nuqtalarini aniqlaymiz ; 

 f ′(x)>0 va f ′(x)<0 tengsizliklarni yechib, funksiyaning o‘sish va kamayish, ya’ni 

monotonlik sohalarini aniqlaymiz ; 

 f (x) =0 yoki f (x) mavjud emas shartlardan funksiyaning kritik nuqtalarni topamiz va 

bu nuqtalarda funksiyani I yoki II tartibli hosila yordamida ekstremumga tekshiramiz ; 

 f (x)>0 va f (x)<0 tengsizliklarni yechib, funksiya grafigining botiqlik va qavariqlik 

sohalarini topamiz ; 

 f (x)= 0 yoki f (x) mavjud emas shartlardan foydalanib funksiya grafigining    

burilish nuqtalarini aniqlaymiz ; 

 Funksiya grafigi asimptotalarini, agarda ular mavjud bo‘lsa, topamiz ; 

 Argument x→±∞ bo‘lganda funksiya limitini tekshiramiz; 

 Oldingi qadamlarda olingan ma’lumotlar asosida funksiya grafigini chizamiz . 

5.7. Funksiyaning global ekstremumlari. Berilgan y=f(x) funksiya biror [a,b] kesmada 

aniqlangan va uzluksiz bo‘lsin. Unda, Veyershtrass teoremasiga  (VII bob,§4) asosan, funksiya 

bu kesmadagi qandaydir x1 va x2 nuqtalarda o‘zining eng katta  va eng kichik  
mxfxfMxfxf

baxbax



)()(min)()(max 2

],[
1

],[
        ,  

qiymatlarini qabul etadi. Agar y=f(x) funksiya [a,b] kesmadagi biror x0 nuqtada lokal 

ekstremumga ega bo‘lsa, unda f(x)≤f(x0) yoki f(x)≥f(x0) tengsizliklardan biri x0 nuqtaning biror 

atrofidagi x nuqtalar uchun bajarilib, barcha x[a,b] uchun o‘rinli bo‘lmasligi ham mumkin. Shu 

sababli ular lokal (tor doiradagi) ekstremumlar deyiladi. Ammo M=f(x1)≥f(x) , m=f(x2)≤f(x) 

tengsizliklar barcha x[a,b] uchun o‘rinli bo‘ladi va shu sababli ular mos ravishda y=f(x) 

funksiyaning [a,b] kesmadagi  global maksimumi (M) va global minimumi (m), birgalikda 

global (keng doiradagi) ekstremumlari deyiladi.  

          Veyershtrass teoremasida kesmada uzluksiz funksiyalar uchun global ekstremumlar 

mavjudligi tasdiqlanadi, ammo ularni qanday topish masalasi qaralmaydi. Agar  y=f(x) funksiya 

[a,b] kesma ichida differensiallanuvchi bo‘lsa, bu masala quyidagi algoritm asosida hal etiladi: 

 Berilgan funksiyaning f ′(x) hosilasi hisoblanadi ; 

 f ′(x)=0 tenglamadan [a,b] kesma ichida joylashgan x1, x2, ... , xn kritik nuqtalar topiladi; 
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 Berilgan funksiyaning kritik nuqtalardagi f(x1), f(x2), ... , f(xn) va kesma chegaralaridagi 

f(a), f(b) qiymatlari hisoblanadi; 

 Yuqorida hisoblangan funksiya qiymatlari orasidan eng katta va eng kichigi topiladi. Ular 

biz izlayotgan m va M global ekstremumlarni ifodalaydi. 

       Misol sifatida f(x)=x4–2x2+3 funksiyaning [–3,2] kesmadagi global ekstremumlarini 

topamiz. Buning uchun dastlab f ′(x)=4x(x2–1)=0 tenglamadan x1=–1, x2=0 va x3=1 kritik 

nuqtalarni topamiz. Ularning uchalasi ham biz qarayotgan [–3,2] kesma ichida joylashgan va shu 

sababli bu nuqtalarning barchasini qaraymiz. Kritik va chegaraviy nuqtalarda berilgan funksiya 

qiymatlarini hisoblab, 

f(–3)=66,  f(–1)= f(1)=2,  f(0)=3, f(2)=11 

natijalarni olamiz. Bu natijalarni taqqoslab, berilgan funksiyaning global ekstremumlari 
2)1()(min,66)3()(max

]2,3[]2,3[




fxfmfxfM
xx

 

ekanligini aniqlaymiz. 

 

XULOSA 

    Hosila – funksiya xususiyatlarini tekshirish uchun kuchli va qulay vositadir. 

Differensiallanuvchi funksiyalarning monotonlik oraliqlari va lokal ekstremumlarini topishning 

umumiy usullari I tartibli hosila orqali ifodalanadi. II tartibli hosila yordamida esa funksiyani 

kritik nuqtalarining xarakteri, botiqlik va qavariqlik sohalari va burilish nuqtalari aniqlanadi. Bu 

tushunchalar turli iqtisodiy masalalarni yechishda, ishlab chiqarish bilan bog‘liq jarayonlarni 

matematik usullarda o‘rganishda keng qo‘llaniladi. Bunga misol sifatida logistik funksiyani 

ko‘rsatish mumkin. 

        Funksiyani to‘liq tekshirish uchun uning asimptotalarini aniqlash ham muhim ahamiyatga 

ega. Funksiya grafigining og‘ma va vertikal asimptotalarini topish usullari ham ishlab chiqilgan. 

    Kesmada uzluksiz va uning ichida differensiallanuvchi bo‘lgan funksiyaning shu kesmadagi 

eng katta va eng kichik qiymatlari, ya’ni uning global ekstremumlari ham hosila yordamida 

topiladi. 

 

Tayanch iboralar 

 

* Funksiyaning o‘sish sohasi  * Funksiyaning kamayish sohasi  * Funksiyaning monotonlik 

sohasi * Lokal maksimum * Lokal minimum * Lokal ekstremumlar  * Kritik nuqta * Botiqlik 

sohasi  * Qavariqlik sohasi * Burilish nuqtasi * Logistik funksiya * Og‘ma asimptota * Vertikal 

asimptota *  Global ekstremumlar 

 

Takrorlash uchun  savollar 

 

1. Funksiyaning o‘sish (kamayish) oraliqlari deb nimaga aytiladi? 

2. Funksiyaning monotonlik oraliqlari qanday ta’riflanadi? 

3. Differensiallanuvchi funksiyaning monotonlik oraliqlari qanday topiladi? 

4. Funksiyaning lokal maksimumi (minimumi) deb nimaga aytiladi? 

5. Funksiyaning lokal ekstremumlari qanday ta’riflanadi? 

6. Ekstremumning zaruriy sharti nimadan iborat va u yetarli shart bo‘ladimi? 

7. Kritik nuqta deb nimaga aytiladi? 

8. Ekstremumning yetarli sharti I tartibli hosila orqali qanday ifodalanadi? 

9. Ekstremumning yetarli sharti  II tartibli hosila orqali qanday ifodalanadi? 

10. Funksiya grafigining botiqlik (qavariqlik) sohalari qanday ta’riflanadi? 

11. Funksiya grafigining botiqlik (qavariqlik) sohalari qanday topiladi? 

12. Funksiya grafigining  burilish nuqtasi nima? 

13. Differensiallanuvchi funksiya grafigining burilish nuqtalari qanday topiladi? 

14. Funksiya grafigining og‘ma asimptotalari qanday ta’riflanadi? 
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15. Funksiya grafigining  vertikal asimptotalari qanday ta’riflanadi va topiladi? 

16. Og‘ma asimptotalar mavjudligining zaruriy va yetarli sharti nimadan iborat? 

17. Funksiyani to‘liq tekshirish qanday bosqichlardan tashkil topadi? 

18.  Funksiyaning kesmadagi global ekstremumlari nima va ular qanday topiladi? 

 

ANIQMASLIKLAR    VA   LOPITAL  QOIDALARI  

 

 Aniqmasliklar va ularni ochish. 

 Lopitalning I qoidasi va uning tatbiqlari. 

 Lopitalning II qoidasi. 

 Turli aniqmasliklarni ochish. 

 

6.1. Aniqmasliklar va ularni ochish. Cheksiz kichik (katta) miqdorlar xossalari 

o‘rganilganda (VI bob,§3) ularning nisbatlari cheksiz kichik (katta) miqdor bo‘lishi shart emas 

ekanligi misollar orqali ko‘rsatilgan edi. Funksiya hosilasi yordamida bu nisbatlarning 

qiymatlarini topish masalasini umumiy holda qarash va uning yechimini berish mumkin.  

         1-TA’RIF:  Agar xa (a–chekli yoki cheksiz son) bo‘lganda f(x)  va g(x)  funksiyalar 

cheksiz kichik miqdorlar, ya’ni  
0)(lim,0)(lim 


xgxf

axax
       

munosabatlar o‘rinli bo‘lsa, ularning f(x)/g(x) nisbati xa bo‘lganda 0/0  ko‘rinishdagi 

aniqmaslik deyiladi. 

        Masalan,  x→0 bo‘lganda sinx/x,  x→1 holda (x3–1)/ (x2–1)  va  x→∞ bo‘lgan holda   

[ln(1+1/x)]/(e1/x–1) nisbatlar 0/0 ko‘rinishdagi aniqmasliklar bo‘ladi.  

         2-TA’RIF:   Agar xa (a–chekli yoki cheksiz son) bo‘lganda f(x)  va g(x)  funksiyalar 

cheksiz katta miqdorlar bo‘lsa, ya’ni  



)(lim,)(lim xgxf

axax
           

munosabatlar o‘rinli bo‘lsa,  ularning  f(x)/g(x) nisbati xa bo‘lganda  ∞/∞      ko‘rinishdagi 

aniqmaslik deyiladi. 

      Masalan, x→0 bo‘lganda ln|sinx|/ln|x| , x∞ holda (x+1)2/(x2+1) nisbatlar ∞/∞ ko‘rinishdagi 

aniqmaslikdir. 

       3-TA’RIF:  Berilgan 0/0 yoki ∞/∞  ko‘rinishdagi f(x)/g(x)  aniqmaslikning  x→a 

bo‘lgandagi limitini topish shu aniqmaslikni  ochish deb ataladi.   

          Limitlarni hisoblash mavzusi bo‘yicha misollar yechganimizda ayrim aniqmasliklarni 

ochish masalasi bilan shug‘ullangan edik. Ammo unda har bir aniqmaslikni ochish uchun 

ko‘paytuvchilarga ajratish, qo‘shmasiga ko‘paytirish, eng katta darajasiga bo‘lish, ajoyib 

limitlarga keltirish kabi sun’iy usullardan foydalanilgan edi. Shunday qilib, har bir aniqmaslikni 

ochish uchun o‘ziga xos xususiy usuldan foydalangan edik.  

6.2. Lopitalning I qoidasi va uning tatbiqlari. Endi aniqmasliklarni ochishning 

umumiy qoidasini ko‘rib chiqamiz. Bu qoidani farang matematigi Fransua Lopital (1661–1704 

y.) o‘zining 1696  yilda  bosmadan chiqqan «Cheksiz kichik miqdorlar tahlili» nomli kitobida 

birinchi marta keltirgan va shuning uchun  Lopital qoidalari nomi bilan tarixga kirgan. 

           1-TEOREMA (Lopitalning I qoidasi): f(x) va g(x)  funksiyalar x=a   nuqta  atrofida 

aniqlangan, differensiallanuvchi va  g′(x)  0 bo‘lsin. Bundan tashqari f(x) va g(x) funksiyalar 

x→a shartda cheksiz kichik miqdorlar bo‘lsin, ya’ni 

0)(lim 


xf
ax

  ,        0)(lim 


xg
ax

             (1) 



122 

 

tengliklar  bajarilsin. Bu holda, agar 

)(

)(
lim

xg

xf

ax 




 

mavjud  bo‘lsa (chekli yoki cheksiz),   unda 
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xg
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ham mavjud bo‘ladi va ushbu tenglik o‘rinli bo‘ladi:    
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ax
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                      (2)  

   Izoh: Agar 1-teoeremada qo‘shimcha ravishda f ′(x) va g′(x) hosilalar chekli x=a nuqtada 

uzluksiz deb shart qo‘ysak, unda (2) tenglikni 
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ko‘rinishda yozish mumkin. 

6.3. Lopitalning II qoidasi.  Endi ∞/∞ ko‘rinishdagi aniqmasliklarni ochish masalasini 

qaraymiz. 

        2-TEOREMA (Lopitalning II qoidasi): f(x) va g(x)  funksiyalar x=a   nuqta  atrofida 

aniqlangan, differensiallanuvchi va  g′(x)  0 bo‘lsin. Bundan tashqari f(x) va g(x) funksiyalar 

x→a shartda cheksiz katta  miqdorlar bo‘lsin, ya’ni 
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              (7) 

munosabatlar o‘rinli bo‘lsin. Bu holda, agar 
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mavjud  bo‘lsa (chekli yoki cheksiz),   unda   
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ham mavjud bo‘ladi va ushbu tenglik o‘rinli bo‘ladi:    
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                                    (8)  

       1-izoh:  Yuqoridagi  (2) yoki (8) tengliklarda f ′(x)/ g′(x) nisbat  xa holda yana 0/0 yoki  

/   ko‘rinishdagi aniqmaslikdan iborat bo‘lib, f ′(x) va g′(x) hosilalar 1-teorema yoki 2-teorema 

shartlarini qanoatlantirsin. Bu holda 
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mavjud bo‘lsa, quyidagi tenglik o‘rinli bo‘ladi: 
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  .                  (9) 

Shunday  qilib, aniqmaslikni ochish uchun Lopital qoidasini bir necha  marta ketma-ket qo‘llash 

mumkin. Buning uchun har gal Lopital qoidasi  shartlarini bajarilishini tekshirib ko‘rish kerak. 

         2-izoh: Lopital qoidasiga  teskari tasdiq doimo  ham o‘rinli bo‘lishi shart emas, ya’ni  
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mavjud , ammo  
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xg
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ax 




 

 mavjud  bo‘lmasligi  mumkin. 

      3-izoh: Lopital qoidasi har doim ham aniqmaslikni ochishga imkon beravermaydi. Masalan, 

ushbu limitni qaraymiz: 
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Bu yerdan ko‘rinadiki berilgan limit, Lopital qoidasi ikki marta qo‘llanilgach, yana o‘ziga qaytib 

kelmoqda. Demak, bu aniqmaslikni Lopital qoidasi orqali ochib bo‘lmaydi. Holbuki bu limit 

surat va maxrajni x o‘zgaruvchiga bo‘lish usulida oson hisoblanadi: 

.1
01

01

/11

/11
lim

1

1
lim 















 x

x

x

x

xx
 

6.4. Turli aniqmasliklarni ochish. Oldin ko‘rilgan va shartli ravishda 0/0 yoki ∞/∞ 

kabi belgilangan aniqmasliklar bilan bir qatorda shartli ravishda 0, 1, 00,  0,  ,      kabi 

belgilanadigan aniqmasliklar ham mavjud. 

         4-TA’RIF:  Agar 


)(lim,0)(lim xgxf
axax

 bo‘lsa,  f(x)∙g(x) ko‘paytma xa bo‘lganda 0 

ko‘rinishdagi aniqmaslik deyiladi. 

         Masalan, x→0 bo‘lganda f(x)=x, g(x)=ln|x| funksiyalar ko‘paytmasi f(x)∙g(x)=xln|x| 

yuqorida ta’riflangan 0∙∞ ko‘rinishidagi aniqmaslikdir. 

 Bunday aniqmasliklarni ochish uchun ularni 
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kabi yozib, 0/0 yoki ∞/∞ ko‘rinishdagi aniqmaslikka keltiriladi va so‘ngra Lopital qoidalaridan 

foydalaniladi. Masalan, 
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     4-TA’RIF: Agar 


)(lim,1)(lim xgxf
axax

 bo‘lsa, f(x)g(x)  (f(x)>0) ifoda   xa bo‘lganda 1 

ko‘rinishdagi aniqmaslik deyiladi. 

           Masalan, f(x)=1+1/x  , g(x)=x funksiyalar uchun f(x)g(x) =(1+1/x)x ifoda 1 ko‘rinishdagi 

aniqmaslik bo‘ladi. 

       Bunday aniqmasliklarni ochish uchun u= f(x)g(x) deb belgilaymiz va bu tenglikni ikkala 

tomonidan logarifm olib, lnu=lnf(x)g(x)=g(x)lnf(x) ko‘paytmaga kelamiz. Bunda  
01ln)(lnlim,)(lim 


xfxg

axax
 

bo‘lgani uchun lnu=g(x)lnf(x) ko‘paytma 0 ko‘rinishidagi aniqmaslik va uni yuqorida 

ko‘rsatilgan usulda ochish mumkin. Agar 
   bxgxfu

axax



)()(lnlimlnlim  

bo‘lsa, unda ko‘rsatkichli funksiyalarning uzluksizligidan foydalanib, ushbu natijani olamiz: 

b
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lnlim
ln)( limlim)(lim .         (10) 

     Misol sifatida ex x

x



)/11(lim  II ajoyib limitni (VI bob, §3) isbotlaymiz.  

     Bunda f(x)=1+1/x  , g(x)=x bo‘lib, lnu=g(x)lnf(x)=xln(1+1/x) va 
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Bu yerdan, (10) tenglikka asosan, 

eee
x

u
x

x

x  



1
lnlim

)
1

1(lim , 

ya’ni II ajoyib limitga ega bo‘lamiz. 

     5-TA’RIF: Agar berilgan f(x) va g(x) funksiyalar uchun 
0)(lim,)(lim0)(lim,0)(lim 


xgxfxgxf

axaxaxax
yoki  

bo‘lsa, unda f(x)g(x)  (f(x)>0) ifoda   xa bo‘lganda 00 yoki ∞0 ko‘rinishdagi aniqmaslik 

deyiladi.  

    Bunday ko‘rinishdagi aniqmasliklarni ochish yuqorida 1 ko‘rinishdagi aniqmasliklar uchun  

ko‘rib o‘tilgan usulda amalga oshiriladi. 

     Masalan, f(x)=x, g(x)=x va x→ 0+0 holda u= f(x)g(x)=xx ifoda 00 ko‘rinishdagi aniqmaslik 

bo‘ladi. Bunda 
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va, (10) tenglikka asosan, 

1lim 0
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           6-TA’RIF: Agar berilgan f(x) va g(x) funksiyalar uchun 
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bo‘lsa, unda  f(x)–g(x) ayirma xa bo‘lganda ∞–∞ ko‘rinishdagi aniqmaslik deyiladi. 

        Bunday aniqmasliklarni ochish uchun ularni 

f(x)–g(x)= f(x)[1–g(x)/f(x)] 

ko‘rinishda yozamiz. Bunda ikki hol bo‘lishi mumkin. 

      I. 1
)(

)(
lim 


A
xf
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ax
.  Bu holda    f(x)–g(x)=f(x)[1–g(x)/f(x)] 

ifodani xa bo‘lganda shartli ravishda (1–A)∙∞ ko‘rinishda deb qarash mumkin va shu sababli 
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        Masalan,  f(x)=x,  g(x)=lnx va x+∞ deb olsak, f(x)–g(x)=x–lnx ayirma ∞–∞ ko‘rinishdagi 

aniqmaslik bo‘ladi.  Bu holda 
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bo‘lgani uchun 
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     II. 1
)(

)(
lim 


A
xf

xg

ax
.  Bu holda f(x)–g(x)=f(x)[1–g(x)/f(x)] 

ifoda xa bo‘lganda 0 ko‘rinishidagi aniqmaslik bo‘ladi va uni yuqorida ko‘rilgan usulda 

ochish mumkin. 

        

XULOSA 

    Oldin biz hosilani funksiyani tekshirishga tatbiqlari bilan tanishib chiqqan edik. Ammo 

hosilaning tatbiqlari bu bilan chegaralanib qolmaydi. Buning tasdig‘i sifatida aniqmasliklarni 

ochish masalasini ko‘rish mumkin.  

     Bunda 0/0 ko‘rinishdagi aniqmasliklar hosila yordamida Lopitalning I qoidasi orqali ochiladi. 

Bu qoida yordamida oldin keltirilgan bir qator ajoyib limitlar oson isbotlanadi.  

     Agar aniqmaslik / ko‘rinishda bo‘lsa, uni ochish uchun Lopitalning II qoidasidan 

foydalaniladi. Bu qoida ham hosila tushunchasi orqali ifodalanadi. 
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     Yuqorida ko‘rilgan aniqmasliklardan tashqari  0, 1, 00,  0,  ,      kabi belgilanadigan 

aniqmasliklar ham Lopital qoidalariga keltirish orqali ochiladi. 

 

Tayanch iboralar 

 

* 0/0 ko‘rinishdagi aniqmaslik  * / ko‘rinishdagi aniqmaslik  * Aniqmasliklarni ochish * 

Lopitalning I qoidasi * Lopitalning II qoidasi  * 0∙ ko‘rinishdagi aniqmaslik * 1 ko‘rinishdagi 

aniqmaslik * 0 0 ko‘rinishdagi aniqmaslik  *  0 ko‘rinishdagi aniqmaslik  *  –  ko‘rinishdagi 

aniqmaslik 

 

Takrorlash uchun  savollar 

 

1. 0/0  ko‘rinishdagi aniqmaslik ta’rifini bering. 

2.  /  ko‘rinishdagi aniqmaslik qanday ta’riflanadi? 

3. Aniqmasliklarni ochish deb nimaga aytiladi? 

4. Lopitalning I qoidasi qanday ifodalanadi? 

5. Lopitalning II qoidasi qanday mazmunga ega? 

6. Lopitalning I qoidasi yordamida I ajoyib limit qanday isbotlanadi? 

7. Lopital qoidasiga teskari tasdiq har doim o‘rinlimi?  Misol keltiring. 

8. 0/0 va  aniqmasliklardan tashqari yana qanday ko‘rinishdagi aniqmasliklar mavjud? 

9. 0∙∞ ko‘rinishdagi aniqmaslik qanday ochiladi? 

10.  II ajoyib limit Lopital qoidasi yordamida qanday isbotlanadi? 

11.  1∞, 00 va ∞0 ko‘rinishdagi aniqmasliklar qanday ochiladi? 

12.  ∞–∞ ko‘rinishdagi aniqmaslik qanday ochiladi? 

 

 

20§  BOSHLANG’ICH FUNKSIYA VA ANIQMAS  INTEGRAL.INTEGRALLASH 

QOIDALARI. 

 Boshlang‘ich funksiya  va aniqmas integral. 

 Aniqmas integral xossalari. 

 Integrallar jadvali. 

 

1.1. Boshlang‘ich funksiya  va aniqmas integral. Differensial hisob bobida berilgan 

y=F(x) funksiya sining F′(x)=f(x) hosilasini topish masalasi bilan shug‘ullangan edik. Ammo bir 

qator savollarga javob izlashda teskari, ya’ni y=F(x) funksiyani uning ma’lum bo‘lgan F′(x)=f(x) 

hosilasi bo‘yicha topish masalasiga duch kelamiz.  

     Masalan, moddiy nuqtaning harakat tenglamasi S=S(t) berilgan bo‘lsa, unda t0 vaqtgacha 

bosib o‘tilgan masofa S0=S(t0) kabi aniqlanadi.Ammo harakat tenglamasi S=S(t) noma’lum 

bo‘lib, uning hosilasi S′(t)=v(t), ya’ni  oniy tezlik berilgan holda S0=S(t0) masofani qanday topish 

masalasi paydo bo‘ladi. Bu kabi masalalar integral tushunchasiga olib keladi va uni o‘rganishga 

kirishamiz. 

        1-TA’RIF:  Biror chekli yoki cheksiz (a,b) oraliqdagi har bir x nuqtada differensiallanuvchi 

va hosilasi 

                                                F′(х)=f(х)                                              (1) 

shartni qanoatlantiruvchi F(x) berilgan f(x) funksiya  uchun boshlang‘ich  funksiya   deyiladi. 

        Masalan, f(x)=ax (a>0, a≠1), x(–∞, ∞), funksiya  uchun F(x)= ax/lna boshlang‘ich 

funksiya  bo‘ladi, chunki ixtiyoriy x uchun  

                                             F′(x)= (ax/lna)′= axlna /lna=ax=f(х) 

tеnglik o‘rinlidir. 

      Xuddi shunday F(x)=x5/5 funksiya barcha x nuqtalarda f(x)=x4 uchun boshlang‘ich funksiya  

bo‘ladi, chunki bunda (1) tenglik bajariladi. 
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  Berilgan y=F(x) funksiyaning y′=F′(x)=f(x) hosilasi bir qiymatli aniqlanadi. 

Masalan, y=x2 funksiya  yagona y′=2x hosilaga ega. Ammo  y=f(x) funksiyaning boshlang‘ich 

F(x) funksiyasini topish masalasi bir qiymatli hal qilinmaydi. Haqiqatan ham, agar F(x) funksiya  

f(x) uchun  boshlang‘ich funksiya  bo‘lsa, u holda ixtiyoriy C o‘zgarmas son uchun F(x)+C 

funksiya  ham f(x) uchun boshlang‘ich funksiya  bo‘ladi. Haqiqatan ham, differensiallash 

qoidalariga asosan, 

(F(x)+С)′= F′(x)+(С)′=f (х)+0= f (х) 

 va, ta’rifga asosan, F(x)+C funksiya  f(x) uchun boshlang‘ich funksiya  bo‘ladi.  

      Masalan, f(x)=2x uchun ixtiyoriy C o‘zgarmasda x2+C boshlang‘ich funksiyalar bo‘ladi. 

      Demak, berilgan y=f(x) funksiya  uchun F(x)+C ko‘rinishdagi cheksiz ko‘p boshlang‘ich 

funksiya  mavjud bo‘ladi. Bunda F(x) birorta boshlang‘ich funksiyani, C esa ixtiyoriy o‘zgarmas 

sonni ifodalaydi. 

     Bu yerda berilgan y=f(x) funksiya  uchun barcha boshlang‘ich funksiyalarni topish masalasi 

paydo bo‘ladi. Bu savolga javob berish uchun dastlab ushbu lemmani (yordamchi teoremani) 

qaraymiz. 

       LEMMA:  Agar y=Q(х) funksiya  biror (a,b) oraliqda differensiallanuvchi va bu oraliqning 

har bir nuqtasida uning hosilasi Q′(x)=0 bo‘lsa, unda bu funksiya  (a,b) oraliqda o‘zgarmas, ya’ni 

Q(x)=C (C - const) bo‘ladi. 

         1-TEOREMA:  Agar F(x) vа (х) berilgan f(х) funksiyaning ixtiyoriy ikkita boshlang‘ich 

funksiyalari bo‘lsa, u holda biror C  o‘zgarmas sonda Ф(х)=F(x)+С tеnglik o‘rinli  bo‘ladi. 

        Bu teoremadan ushbu muhim xulosa kelib chiqadi: agar F(x) berilgan f(x) funksiyaning 

birorta boshlang‘ich funksiyasi bo‘sa, uning barcha boshlang‘ich funksiyalari F(x)+С (C-

ixtiyoriy o‘zgarmas son) kabi aniqlanadi. Demak, f(x) funksiyaning barcha boshlang‘ich 

funksiyalarini topish uchun uning birorta F(x) boshlang‘ich funksiyasini topib, unga C 

o‘zgarmas sonni qo‘shib qo‘yish kifoyadir. Masalan, f(x)=2x funksiyaning barcha boshlang‘ich 

funksiyalari x2+C ko‘rinishda bo‘ladi.  

          2-TA’RIF:  Agar F(x) biror (a,b) oraliqda f(x) funksiyaning boshlang‘ich funksiyasi 

bo‘lsa, unda F(x)+С (С – ixtiyoriy o‘zgarmas son) funksiyalar to‘plami shu oraliqda f(x)  

funksiyaning aniqmas integrali deyiladi . 

        Berilgan f(x)  funksiyaning aniqmas integrali  dxxf )( kabi belgilanadi va, ta’rifga asosan, 

birorta F(x) boshlang‘ich funksiya  bo‘yicha 

                                    CxFdxxf )()(                                         (2) 

tenglik bilan aniqlanadi. Bunda C ixtiyoriy o‘zgarmas son ekanligini yana bir marta eslatib 

o‘tamiz. 

      (2) tenglikda  -  integral belgisi, f(x) integral ostidagi funksiya , f(x)dx  integral ostidagi 

ifoda, x esa integrallash o‘zgaruvchisi deyiladi. Berilgan f(x)  funksiyaning  dxxf )(  aniqmas 

integralini topish amali bu funksiyani integrallash deb ataladi.  

            Izoh: Berilgan f(x) uchun qaysi shartda F(x) boshlang‘ich funksiya , demak  dxxf )(  

aniqmas integral, mavjud bo‘lish masalasi kelgusida, §6 da  qaraladi.  

      Yuqorida topilgan boshlang‘ich funksiyalar bo‘yicha quyidagi aniqmas integrallarni yozish 

mumkin: 

     C
a

a
dxа

x
х

ln
 , C

x
dxx 

5
4

5
 ,     Cxxdx 22 . 

     Aniqmas integral ta’rifini ifodalovchi (2) tenglikdan ko‘rinadiki, aniqmas integral  

y=F(x)+C(C-ixtiyoriy o‘zgarmas son) funksiyalar sinfini ifodalaydi. Shu sababli, geometrik 

nuqtai-nazardan, aniqmas integral y=F(x) funksiya  grafigini OY koordinata o‘qi bo‘ylab parallel 

ko‘chirishdan (VII bob,§3) hosil bo‘ladigan chiziqlar sinfidan iborat bo‘ladi. 
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1.2. Aniqmas integral xossalari. Aniqmas integral ta’rifidan uning quyidagi xossalari 

kelib chiqadi: 

           I.  Aniqmas  integral hosilasi integral ostidagi funksiyaga tеng, ya’ni 

                                  )())(( xfdxхf   

            II. Aniqmas integral diffеrеntsiali integral ostidagi ifodaga tеng, ya’ni 

                             dxxfdxxfd )())((  . 

         III. Biror funksiyaning hosilasidan olingan aniqmas integral shu funksiya  bilan ixtiyoriy C 

o‘zgarmasning yig‘indisiga tеng, ya’ni 

                                 CxFdxxF )()( . 

           IV. Biror funksiyaning diffеrеntsialidan olingan aniqmas integral shu funksiya  bilan 

o‘zgarmas yig‘indisiga tеng, ya’ni 

                                CxFxdF )()( . 

          V. O‘zgarmas k ko‘paytuvchini integral belgisidan tashqariga chiqarish mumkin, ya’ni  

  dxxfkdxxkf )()( . 

Bu tenglik o‘zgarmas son aniqligida tushuniladi. 

         VI. Ikkita funksiya  algebraik yig‘indisidan olingan aniqmas integral shu funksiyalarning 

har biridan olingan aniqmas integrallarning algebraik yig‘indisiga tеng, ya’ni 

   dxxgdxxfdxxgxf )()()]()([ . 

Bu yerda ham tenglik o‘zgarmas son aniqligida tushuniladi. 

      3-TA’RIF:   V va VI xossalar aniqmas integralning chiziqlilik xossalari deyiladi. 

      Aniqmas integralning chiziqlilik xossalarini bitta 

   dxxgBdxxfAdxxBgxAf )()()]()([               (3) 

tenglik orqali ham ifodalash mumkin. 

VII.   Agar a va b o‘zgarmas sonlar bo‘lsa, unda quyidagi tasdiq o‘rinlidir: 

  CbaxF
a

dxbaxfCxFdxxf )(
1

)()()( . 

1.3. Integrallar jadvali.  

1.  
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17.   






C

ax

ax

aax

dx
ln

2

1
22

     18.  


Caxx
ax

dx 22

22
ln  

     Bu jadval, integralning ko‘rib o‘tilgan xossalari va kelgusida qaraladigan integrallash  

usullaridan foydalanib juda ko‘p integrallarni hisoblash mumkin.   

 

XULOSA 

    Matematik tahlilda hosila bilan bir qatorda yana bir muhim tushuncha integral bo‘lib 

hisoblanadi. Hosilasi berilgan f(x) funksiyaga teng bo‘lgan differensiallanuvchi F(x) funksiya 

f(x) uchun boshlang‘ich funksiya deb ataladi. Berilgan funksiya uchun boshlang‘ich funksiyalar 

cheksiz ko‘p bo‘lib, ular bir-biridan faqat o‘zgarmas C soniga farq qiladi. Berilgan f(x) funksiya 

uchun barcha boshlang‘ich funksiyalar sinfi   F(x)+C (C–ixtiyoriy o‘zgarmas son) shu 

funksiyaning aniqmas integrali deyiladi. Funksiyaning aniqmas integralini topish integrallash 

amali deyiladi va u differensiallash amaliga teskari bo‘ladi. Berilgan funksiyaning integralini 

topish integral xossalari va jadvali yordamida amalga oshirilishi mumkin. 

  

Tayanch iboralar 

 

* Boshlang‘ich funksiya  * Aniqmas intеgral * Integral ostidagi funksiya  * Integral ostidagi 

ifoda * Integrallash o‘zgaruvchisi * Aniqmas integralning geometrik ma’nosi * Integrallash 

amali * Integralning chiziqlilik xossasi* Integrallar jadvali     

 

Takrorlash uchun  savollar 

 

1. Berilgan funksiyaning boshlang‘ich funksiyasi dеb nimaga aytiladi? 

2. Boshlang‘ich funksiya  qanday xossalarga ega? 

3. Berilgan funksiyaning aniqmas integrali qanday ta’riflanadi? 

4. Integral ostidagi funksiya  dеb nimaga aytiladi? 

5. Integral ostidagi ifoda dеb nimaga aytiladi? 

6. Integrallash amali nimani ifodalaydi? 

7. Aniqmas integralning geometrik ma’nosi nimadan iborat? 

8. Aniqmas integral qanday xossalarga ega? 

9. Integrallash va differensiallash amallari o‘zaro qanday bog‘langan? 

10. Aniqmas integralning chiziqlilik xossasi nimadan iborat? 

11. Integral hisoblash natijasini qanday tekshirish mumkin? 

12.  Darajali funksiyaning aniqmas integrali nimadan iborat? 

13.  Ko‘rsatkichli funksiya  qanday integrallamadi? 

14.  Trigonometrik funksiyalarning integrallarini yozing. 

 

21§  ASOSIY ELEMENTAR FUNKSIYALAR INTEGRALI. INTEGRALLASH 

USULLARI. BEVOSITA INTEGRALLASH, O’ZGARUVCHILARNI ALMASHTIRISH 

USULI 

 Yoyish usuli. 

 Diffеrеnsial belgisi ostiga kiritish usuli. 

 O‘zgaruvchilarni almashtirish usuli. 

 Bo‘laklab integrallash usuli. 

 Kvadrat uchhadli integrallarni hisoblash. 

 

     Oldingi boblarda differensiallanuvchi har qanday elementar funksiyaning hosilasini 

hosilalar jadvali va differensiallash qoidalari yordamida topish mumkin ekanligini ko‘rib o‘tgan 

edik. Bunda elementar funksiyaning hosilasi yana elementar funksiyadan iborat bo‘ladi. Endi 

berilgan funksiyani integrallash masalasiga kelsak, vaziyat ancha murakkab bo‘ladi. Bunda 
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berilgan elementar funksiya uchun boshlang‘ich funksiya (aniqmas integral) mavjudligini 

aniqlash bir masala bo‘lib (bu masala yechimi keyinroq keltiriladi),  integral mavjudligi ma’lum 

taqdirda uni hisoblash ancha qiyin muammo bo‘ladi. Bundan tashqari bir qator elementar 

funksiyalarning aniqmas integrali elementar funksiyalar orqali ifodalanmaydi. Masalan, 

     dx
x

x
Ixx

x

dx
IdxxIdxeI x sin

,)1,0(
ln

,cos, 43
2

21

2

 

kabi integrallar mavjud, ammo elementar funksiya bo‘lmaydi. Bu integrallar bilan aniqlanadigan 

funksiyalar maxsus funksiyalar deb ataladi va ular turli amaliy masalalarni yechishda 

qo‘llaniladi. Masalan, I1 orqali aniqlanadigan maxsus funksiya Puasson (farang olimi, 1781 - 

1840) integrali deb ataladi va ehtimolliklar nazariyasida, diffuziya va issiqlik o‘tkazish 

masalasini o‘rganishda keng qo‘llaniladi. I2 Frenel (farang fizigi va matematigi, 1788 - 1827) 

integrali deyiladi va optika masalalarini yechishda juda ko‘p qo‘llaniladi. I3 va I4 mos ravishda 

integral logarifm va integral sinus deb ataladi. 

           Shunday qilib, aniqmas integralni hisoblashning umumiy usuli mavjud bo‘lmasdan, 

har bir integral o‘ziga xos bir usulda topilishi mumkin. Ammo ma’lum bir hollar uchun 

integralni hisoblash usullari ishlab chiqilgan va ular bilan tanishishga o‘tamiz.  

2.1. Yoyish usuli. Bu usulda dastlab berilgan integral ostidagi murakkabroq f(x) funksiya 

soddaroq (masalan, integrallari bevosita jadval orqali topiladigan) fk(x) (k=1,2,…,n) 

funksiyalarning chiziqli kombinatsiyasiga yoyiladi. So‘ngra bu chiziqli yoyilma integrali oldingi 

paragrafda ko‘rilgan integralning chiziqlilik xossalaridan foydalanilib hisoblanadi. Bu usulni 

matematik ko‘rinishda quyidagicha ifodalash mumkin: 

            dxxfAdxxfAdxxfAdxxfAxfAxfAdxxf nnnn )()()()]()()([)( 22112211            

(1) 

  Misol sifatida bu usulda quyidagi integrallarni hisoblaymiz: 

                                                         

    


222

2

57)
1

5
7

(
157

x

dx
dx

x

dx
dx

хх
dx

х

хх
C

х
xx 

1
5ln7 ; 

    


 dx
x

dx
x

x
dx

x

x
dxx )1

cos

1
(

cos

cos1

cos

sin
22

2

2

2
2tg    Cxxdxdx

x
tg

2cos

1
 ; 

       














][
2

1
]

11
[

2

1
22 ax

dx

ax

dx

a
dx

axaxaax

dx
C

ax

ax

a
Caxax

a





 ln

2

1
]ln[ln

2

1
. 

  Bu asosiy integrallar jadvalidagi 17-integral ekanligini eslatib o‘tamiz. 

2.2.Diffеrеnsial belgisi ostiga kiritish usuli. Bu usul aniqmas integralning ushbu 

invariantlik xossasi orqali amalga oshiriladi: 

       .)()()()( CuFduufCxFdxxf              (2) 

  Bu tenglik differensialning invariantlik xossasidan [VII bob,§4, (5)] kelib chiqadi va unda 

u=u(x)   ixtiyoriy diffеrеntsiallanuvchi funksiyani ifodalaydi. Shunday qilib, integrallash 

o‘zgaruvchisi x biror diffеrеntsiallanuvchi u=u(x) funksiya bilan almashtirilsa, integral javobida 

ham x o‘rniga u=u(x) funksiya qo‘yiladi. 

      Ko‘p hollarda bu usulni qo‘llash uchun dastlab integral ostidagi funksiyaning bir qismi 

differensial ostiga kiritiladi va integral kerakli ko‘rinishga keltiriladi.  Misol sifatida quyidagi 

integrallarni hisoblaymiz. 

   C
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Bu yerda dx=d(x+4) ekanligidan foydalandik. 
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Bu asosiy integrallar jadvalidagi 13-integral javobining isbotini ifodalaydi. 
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     Bu usul yordamida quyidagi ko‘rinishdagi integrallarni ham hisoblash mumkin: 

  


Cxf
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xdf
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dxxf
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2.3.O‘zgaruvchilarni almashtirish usuli.  Bu usulda berilgan  dxxf )(  integraldagi 

“eski” x o‘zgaruvchidan “yangi”  t  o‘zgaruvchiga biror  х=(t) funksiya orqali o‘tamiz. Bunda 

(t) funksiya almashtirma deb ataladi va u differensiallanuvchi, hosilasi uzluksiz hamda teskari 

funksiyasi t= –1(x) mavjud  deb olinadi. Bu holda  

                         dtttftdtfdxxf )()]([)()]([)(                    (3) 

tenglik (o‘zgarmas son aniqligida) o‘rinli bo‘ladi. Bunda tenglikning o‘ng tomonidagi integral 

hisoblangandan keyin, t o‘zgaruvchi o‘rniga t= –1(x) qo‘yilib, berilgan integral javobi olinadi. 

  Yuqoridagi (3) tenglikni o‘rinli ekanligini isbotlash uchun uning har ikki tomonining 

hosilalari o‘zaro tеng ekanligi ko‘rsatish kifoya. Bunda, oldingi paragrafda ko‘rsatilgan aniqmas 

integralning I xossasiga asosan, chap tomondagi integral hosilasi integral ostidagi f(x) funksiyaga 

teng bo‘ladi. O‘ng tomondagi integralda t= –1(x) bo‘lgani uchun u x o‘zgaruvchining murakkab 

funksiyasi bo‘ladi. Shu sababli murakkab funksiyani differensiallash qoidasi va teskari funksiya 

hosilasi formulasiga asosan 

  dx

dt
dtttfdtttf tx   ))()]([())()]([(  )()]([

)(

1
)()]([ xftf

t
ttf 


 


  

natijani olamiz. Demak, haqiqatan (3) tenglikning ikkala tomoni bir xil f(x) hosilaga ega va shu 

sababli u o‘rinlidir. 

  Berilgan integralni (3) tenglik yordamida hisoblash o‘zgaruvchilarni almashtirish usuli 

deb ataladi. Agar (3) tenglikda f [(t)]∙ ′(t)=g(t) deb belgilasak, unda o‘zgaruvchilarni 

almashtirish usulida f(x) funksiyani integrallash masalasi g(t) funksiyani integrallash masalasiga 

keladi. Ayrim hollarda х=(t) yoki t= –1(x) almashtirmani shunday tanlash mumkinki, g(t) 

funksiya oson integrallamadi. Bu almashtirmani tanlash berilgan integral ko‘rinishiga qarab 

amalga oshiriladi va integral hisoblovchini mahorati va tajribasiga bog‘liq bo‘ladi. 

O‘zgaruvchilarni almashtirish usuliga misol sifatida ushbu integrallarni hisoblaymiz. 
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         Xuddi shunday tarzda 
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ekanligini ko‘rsatish mumkin. Bu natijalar asosiy integrallar jadvaldagi 15-16 integrallarni 

umumlashtiradi. 

2.4. Bo‘laklab integrallash usuli. Faraz qilaylik, u=u(x)  va  v=v(x)  funksiyalar 

diffеrеntsiallanuvchi funksiyalar bo‘lsin. Bu funksiyalar ko‘paytmasining diffеrеntsialini 

yozamiz: 
                                 udvvduuvd )(  . 

Bu yerdan 
                                   vduuvdudv  )(  

tenglikka ega bo‘lamiz. Bu tеnglikning ikkala tomonini hadma-had integrallab, quyidagi natijani 
hosil qilamiz: 

                                  vduuvdudv )( . 

Bu  yerdan, integralning oldingi paragrafda ko‘rsatilgan IV xossasiga asosan, ushbu formulaga 
ega bo‘lamiz:  
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                              vduuvudv .                                                    (4) 

Bu natija bo‘laklab integrallash formulasi deyiladi. Ayrim hollarda (4) formulaning chap 
tomonidagi integralni hisoblash murakkab, o‘ng tomondagi integral esa osonroq hisoblanadi. 

        Demak, berilgan  dxxf )(  integralni (4) formula orqali bo‘laklab integrallash usulida 

hisoblash quyidagi algoritm asosida amalga oshirilishi mumkin: 
 Integral ostidagi  f(x)dx ifodani ikki bo‘lakka ajratamiz; 
 Hosil bo‘lgan bo‘laklardan dx qatnashganini dv , ikkinchisini esa u orqali 

belgilaymiz; 
 Hosil qilingan dv differensial bo‘yicha biror v boshlang‘ich funksiyani topamiz. 

Buning uchun  dvv aniqmas integralni hisoblab, unda ixtiyoriy C o‘zgarmas sonni C=0 deb 

olish mumkin; 
 Hosil qilingan u funksiya bo‘yicha du differensialni hisoblaymiz; 

 (4) tenglikni o‘ng tomonidagi vdu integralni hisoblaymiz; 

 Berilgan   udvdxxf )( integralni (4) tenglikning o‘ng tomoni orqali topamiz. 

   Bunda f(x)dx=udv bo‘laklashda u va dv shunday tanlanishi kerakki, (4) formuladagi 

vdu  jadval integrali yoki  hisoblanishi osonroq bo‘lgan integraldan iborat bo‘lsin. 

Bo‘laklab integrallash usuliga misol sifatida  dxxex  integralni hisoblaymiz. Bunda ikki 

holni qaraymiz. 

1-hol. Integral ostidagi xexdx ifodani u=ex, dv=xdx ko‘rinishda bo‘laklaymiz. Bu holda  

  C
x

xdxdvvdxedxededu xxx

2
,)(

2

 

bo‘lgani uchun, C=0 deb, (4) formuladan 

  dxexe
x

dxxe xxx 2
2

2

1

2
 

tenglikka kelamiz. Ammo bunda hosil bo‘lgan  o‘ng tomondagi integral berilgan integralga 

nisbatan murakkabroq ko‘rinishga ega. Demak, bunday bo‘laklash maqsadga muvofiq emas. 

2-hol. Bu holda u=x, dv=exdx deb olamiz. Bunda  

  Cedxedvvdxdu xx,  

bo‘ladi. Bu yerda C=0 deb va (4) formuladan foydalanib, berilgan integralni quyidagicha oson 

hisoblaymiz:  

   CexCexedxexedxxe xxxxxx )1( . 

     Ayrim integrallarni hisoblash uchun bo‘laklab integrallash formulasini bir necha marta 

qo‘llashga to‘g‘ri keladi. Bunga misol sifatida ushbu integralni  

qaraymiz: 

 

















 xdxxxx

xxdxvxdxdu

xdxdvxu
xdxx cos2cos

cossin,2

,sin,
sin 2

2

2  

.)cossin(2cos)sinsin(2cos
sincos,

,cos,
22 Cxxxxxxdxxxxx

xxdxvdxdu

xdxdvxu



















 

 

      Shunday qilib, bu yerda (4) bo‘laklab integrallash formulasidan ikki marta foydalandik.  

 Izoh: Yuqoridagidek mulohaza yuritib,  xdxxn sin , n=1,2,3, … , integral bo‘laklab 

integrallash formulasini n marta qo‘llash orqali hisoblanishini ko‘rish mumkin. 

      Bo‘laklab integrallash usulida  

,ln,,,sin,cos 22

     xdxxdxaxdxxaaxdxxaxdxх nxnnn  

  xdxxdxxxdxxbxdxebxdxe nnaxax lnsin,,arccos,sin,cos arctg  
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va shularga o‘xshash integrallarni hisoblash mumkin. 
2.5. Kvadrat uchhadli integrallarni hisoblash. Endi kvadrat uchhad qatnashgan 

ayrim aniqmas integrallarni hisoblash masalasini ko‘rib chiqamiz. 

 Dastlab ushbu integrallarni qaraymiz: 








cbxax

dx
I

cbxax

dx
I

2
221 ,    . 

Avvalo maxrajdagi kvadrat uchhaddan to‘liq kvadratni ajratib olamiz: 
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Bu yerda 
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belgilash  kiritilgan. Bunda, agar kvadrat uchhad diskriminanti D=b2–4ac>0 , ya’ni uning 

ildizlari haqiqiy sonlar bo‘lsa, k2 manfiy ishora bilan; D<0 bo‘lsa k2 musbat ishora bilan olinadi. 

Ikkala holda ham k≠0 bo‘lishini ta’kidlab o‘tamiz. D=0 holni keyinchalik ko‘ramiz. 

      Yuqoridagi tenglik asosida I1 integralni o‘zgaruvchilarni almashtirish usulida quyidagi 

ko‘rinishga keltiramiz:  
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Bu tenglikning o‘ng tomonida jadval  integrali turibdi va 
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ekanligini eslatib o‘tamiz. 

Endi a<0 holni ko‘ramiz. Bu holda kvadrat uchhad diskriminanti D>0 deb olishimiz kerak, 

chunki aks holda barcha nuqtalarda ax2+bx+c≤0 va I2 integral ostidagi funksiya aniqlanmagan 

bo‘ladi. Bu shartda 
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Endi umumiyroq ko‘rinishdagi quyidagi integrallarni qaraymiz: 
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        Oldin I3 integralni hisoblash yo‘lini ko‘rsatamiz: 
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   Bu yerda  I1 yuqorida ko‘rib o‘tilgan  integraldir va uni hisoblashni bilamiz.  

 I4  integral  ham shu kabi hisoblanadi: 










   2

2

2

2
4 )

2
(

)(

2
I

a

A
B

сbхax

сbхaxd

a

A
dx

сbхax

BAx
I 2

2 )
2

( I
a

A
Bсbхax

a

A
  . 

        Bu yerdagi I2  integralni hisoblash usuli  yuqorida ko‘rsatilgan edi. 



133 

 

  

XULOSA 

  Differensiallash amaliga nisbatan integrallash amali ancha murakkabdir. Hatto ayrim 

elementar funksiyalarning aniqmas integrallari elementar funksiyalar sinfida mavjud 

bo‘lmasdan, ular maxsus (noelementar) funksiyalar orqali ifodalanadi. Bundan tashqari ixtiyoriy 

aniqmas integralni hisoblashga imkon beradigan universal, umumiy usul mavjud emas. Shu 

sababli faqat ayrim , ma’lum bir xususiyatlarga ega bo‘lgan, aniqmas integrallarni hisoblash 

usullarini ko‘rsatish mumkin. Ularga yoyish, differensial ostiga kiritish, o‘zgaruvchilarni 

almashtirish va bo‘laklab integrallash usullari kiradi.  

Ko‘rsatilgan usullardan foydalanib kvadrat uchhad qatnashgan ayrim aniqmas integrallarni 

hisoblash mumkin. 

 

Tayanch iboralar 

 

* Yoyish usuli * Diffеrеnsial ostiga kiritish usuli * O‘zgaruvchilarni almashtirish usuli * 

Bo‘laklab integrallash usuli * Kvadrat uchhadli integrallar      

 

Takrorlash uchun  savollar 

 

1. Elementar funksiyalarning integrali har doim ham elementar funksiyadan iborat 

bo‘ladimi? 

2. Elementar funksiyalar orqali ifodalanmaydigan integrallarga misol keltiring. 

3. Yoyish usulida integral qanday hisoblanadi? 

4. Integralni yoyish usulida hisoblashga misol keltiring. 

5. Diffеrеnsial ostiga kiritish usulining mohiyati nimadan iborat? 

6. Diffеrеnsial ostiga kiritish usulining tatbig‘iga misol ko‘rsating. 

7. O‘zgaruvchilarni almashtirish usuli nimadan  iborat? 

8. Almashtirma deb nimaga aytiladi? 

9. Aniqmas integralni o‘zgaruvchilarni almashtirish usulida hisoblashga doir misol 

keltiring. 

10. Bo‘laklab integrallash formulasi qanday ko‘rinishda bo‘ladi? 

11. Bo‘laklab integrallashda qanday hollar bo‘lishi mumkin? 

12. Qanday ko‘rinishdagi aniqmas integrallarni bo‘laklab integrallash usulida hisoblash 

mumkin? 

13. Kvadrat uchhadli I1 integral qanday ko‘rinishda bo‘ladi? 

14. Kvadrat uchhadli I1 integral qanday hisoblanadi? 

15. Kvadrat uchhad qatnashgan I2 integral qanday ko‘rinishga ega? 

16. Kvadrat uchhad qatnashgan I2 integral qanday hisoblanadi? 

17. Kvadrat uchhadli I3 integral qanday hisoblanadi? 

18. Kvadrat uchhad qatnashgan I4 integral qanday qilib I2 integral ko‘rinishiga keltiriladi? 

19.  Kvadrat uchhadli  integrallar qanday funksiyalar orqali ifodalanadi? 

 
RATSIONAL  KASRLAR  VA  ULARNI  INTEGRALLASH 

 

 Ratsional funksiyalar. 

 Eng sodda ratsional funksiyalar va ularni integrallash. 

 Kompleks sonlar haqida tushunchalar. 

 Ratsional funksiyalarni integrallash. 

 

     Oldingi paragrafda har qanday elementar funksiya integrali yana elementar funksiyadan 

iborat bo‘lishi shart emas ekanligini misollarda ko‘rsatgan edik. Shu sababli qanday elementar 
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funksiyalarning integrallari elementar funksiyalar orqali ifodalanishini, ya’ni elementar 

funksiyalarda integrallanuvchi funksiyalar sinflarini aniqlash masalasi paydo bo‘ladi. Ushbu 

paragrafda bunday funksiyalarning muhim bir sinfini qisqacha ko‘rib o‘tamiz. 

3.1. Ratsional funksiyalar.  Ma’lumki , 

                     Pn(x)=anx
n + an–1x

n-1 + a n–2x
n-2 +… a1x + a0   (an≠0)             (1) 

ko‘rinishdagi funksiya  ko‘phad deyiladi. Bunda an, an–1, an–2, …, a1, a0 o‘zgarmas sonlar bo‘lib, 

ular ko‘phadning koeffitsiyеntlari , n esa ko‘phadning darajasi deb ataladi. 

Masalan, P3(x)=5x3 –x2 +2x+4 – III darajali, P2(x)=3x2 –5x+2 – II darajali,  P1(x)=8x+3 – I 

darajali ko‘phadlardir. 

Izoh: Har qanday o‘zgarmas funksiyani P0(x)=a0  – 0-darajali ko‘phad deb qarash 

mumkin.   

 1-TA’RIF:   Ikkita  ko‘phad nisbatidan iborat funksiya ratsional kasr yoki ratsional 

funksiya deyiladi. 

       Odatda ratsional kasr R(x) kabi belgilanadi va, ta’rifga asosan,  

                        
01

1
1

01
1

1

...

...

)(

)(
)(

axaxaxa

bxbхbхb

xP

xQ
xR

n
n

n
n

m
m

m
m

n

m










           (2)  

ko‘rinishda bo‘ladi.  

       Masalan, 
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ratsional kasrlardir. 

            Izoh: Har qanday Qm(x)  ko‘phadni maxraji P0(x)=1 bo‘lgan ratsional kasr kabi 

qarash mumkin va shu nuqtai nazardan ko‘phadlar ba’zan butun funksiyalar deb ataladi. 

     Ma’lumki, m/n oddiy (sonli) kasrda maxraj suratdan katta, ya’ni n>m bo‘lsa, bu kasr 

to‘g‘ri,  n≤m holda esa noto‘g‘ri kasr deyiladi. Bu tushuncha ratsional kasrlar uchun quyidagicha 

kiritiladi.  

    2-TA’RIF: Agar (2) ratsional kasrda maxrajning darajasi n>m  bo‘lsa, u to‘g‘ri,  n≤m 

holda esa noto‘g‘ri ratsional kasr dеb aytiladi. 

       Masalan,  
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noto‘g‘ri ratsional kasrlar bo‘ladi. 

Har qanday noto‘g‘ri m/n (m>n) oddiy kasrni 

nrZk
n

r
k

n

m
 ,,  

ko‘rinishda, ya’ni butun son va to‘g‘ri kasr yig‘indisi kabi ifodalash mumkin. Xuddi shunday 

tasdiq noto‘g‘ri ratsional kasrlar uchun ham o‘rinli bo‘ladi, ya’ni ular uchun ushbu tenglikni 

hosil qilish mumkin: 
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)( .          (3)  

Bunda Lm–n(x) va Gr(x) ko‘rsatilgan tartibli ko‘phadlar bo‘ladi.  

Demak, har doim noto‘g‘ri ratsional kasrni ko‘phad (butun funksiya) va to‘g‘ri ratsional 

kasr yig‘indisi kabi ifodalash mumkin. 

    Masalan,    
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noto‘g‘ri ratsional kasr suratini maxrajiga ustun usulida bo‘lib, uni 
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ko‘rinishga keltira olamiz. 

  Har qanday ko‘phad darajali funksiyalarning algebraik yig‘indisi sifatida oson 

integrallamadi va uning integrali yana ko‘phaddan iborat, ya’ni elementar funksiya bo‘ladi. 

Demak, (3) tenglikka asosan, har qanday ratsional kasrni integrallash masalasi to‘g‘ri ratsional 

kasrni integrallash masalasiga olib keladi. Shu sababli kelgusida faqat to‘g‘ri ratsional kasrlarni 

integrallash bilan shug‘ullanamiz. 

3.2. Eng sodda ratsional funksiyalar va ularni integrallash. Quyidagi ko‘rinishdagi 

to‘g‘ri ratsional kasrlarni qaraymiz: 

I. 
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Bunda A, B, a, p, q–haqiqiy sonlar, k=2,3,4, .... , va  x2+px+q kvadrat uchhad haqiqiy 

ildizlarga ega emas, ya’ni uning diskriminanti D=p2 – 4q<0 deb olinadi.  

         3-TA’RIF:  Yuqorida kiritilgan RI(x) – RIV(x) mos ravishda I–IV tur eng sodda 

ratsional kasrlar deb ataladi. 

        Eng sodda ratsional kasrlarni integrallash masalasini qaraymiz. 

I va II  turdagi oddiy kasrlarni integrallash jadval integrallariga oson keltiriladi: 
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 III turdagi eng sodda RIII(x) ratsional kasrning integralini hisoblash usuli oldingi 

paragrafda (I3 integral) ko‘rilgan edi. Shunday bo‘lsada, bayonimizni to‘liq bo‘lishi va 

hisoblashlarni  so‘ngi nuqtasigacha yetkazish maqsadida , bu usulni  biz qarayotgan 
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hol uchun yana bir marta eslatamiz: 
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      Endi IV turdagi eng sodda RIV(x) kasrning integralini hisoblaymiz: 
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Bu yerdagi 
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integrallarni hisoblaymiz: 
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Bu tenglikdagi oxirgi integralga bo‘laklab integrallash  formulasini qo‘llaymiz. Buning 

uchun integral ostidagi ifodani 
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ko‘rinishda bo‘laklaymiz. Bu holda du=dt  va 
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bo‘lgani uchun , bo‘laklab integrallash formulasiga asosan, ushbu tenglikni hosil qilamiz:       
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 Natijada Jk integralni hisoblash uchun 
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formulani hosil etamiz. Bu yerdan Jk integralni hisoblash uchun ushbu 
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rekkurent formula o‘rinli ekanligini ko‘ramiz. Bu rekkurent formula bo‘yicha Jk integralni 

hisoblash xuddi shu ko‘rinishdagi, ammo k parametrining qiymati bittaga kichik bo‘lgan Jk–1 

integralni hisoblashga olib keladi. O‘z navbatida Jk–1 integralni hisoblash Jk–2 integralga 

keltiriladi va bu jarayon quyidagi J1 jadval integrali  hosil bo‘lguncha davom ettiriladi: 
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arctg
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  Jk  integral uchun hosil qilingan ifodaga t va σ o‘rniga ularning 

4
,

2

2p
q

p
xt    

qiymatlarini qo‘yib, bu integral javobini topamiz. 

Shunday qilib, I–IV turdagi eng sodda ratsional kasrlar elementar funksiyalarda 

integrallanuvchi va ularning integrallari logarifmik, arctg(ax+b) ko‘rinishdagi teskari 

trigonometrik funksiyalar hamda ratsional kasrlar orqali ifodalanadi. 

3.3. Kompleks sonlar haqida tushunchalar. Ratsional funksiyalarni integrallash 

bo‘yicha keyingi tasdiqlarni ifodalash uchun bizga kompleks son tushunchasi kerak bo‘ladi.   i2= 

–1 yoki 1i tenglik bilan aniqlanadigan i belgi mavhum birlik deb ataladi. Mavhum birlik 

yordamida manfiy sondan ham kvadrat ildiz olish imkoniyati paydo bo‘ladi. Masalan,  

ii 525)1(2525 2  . 

    Mavhum birlik i va x, y haqiqiy sonlar orqali z=x+yi  kabi aniqlanadigan ifodalar 

kompleks sonlar deyiladi.  Bunda y=0 desak, z=x haqiqiy son hosil bo‘ladi, ya’ni kompleks 

sonlar to‘plami haqiqiy sonlarni o‘z ichiga oladi. 

         Ikkita z1=x1+y1i, z2=x2+y2i kompleks sonlarning yig‘indisi, ayirmasi va ko‘paytmasi 

algebraik ikkihadlar yig‘indisi, ayirmasi va ko‘paytmasi kabi aniqlanadi: 
,)()(,)()( 212121212121 iyyxxzziyyxxzz   

.)()()()()( 12212121
2

21122121221121 iyxyxyyxxiyyiyxyxxxiyxiyxzz   

Masalan, z1=3+4i, z2=5–2i kompleks sonlar uchun 

z1+z2=8+2i,     z1–z2=–2+6i,         z1z2=23+14i. 
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     Ikkita x+yi va x–yi ko‘rinishdagi kompleks sonlar qo‘shma kompleks sonlar deyiladi. 

Qo‘shma kompleks sonlar yig‘indisi 2x va ko‘paytmasi x2+y2 doimo haqiqiy son bo‘ladi. 

      Agar x2+px+q=0 kvadrat tenglamaning diskriminanti D=(p/2)2–q<0 bo‘lsa, unda bu 

tenglama ikkita  a±ib ko‘rinishdagi qo‘shma kompleks sonlardan iborat ildizlarga ega bo‘ladi . 

        Masalan, x2–8x+25=0 kvadrat tenglamada diskriminanti 

D=(–4)2–25=–9 va iiD 39)1(99 2   

bo‘lgani uchun, bu tenglamaning ildizlari x1=4–3i va x2=4+3i qo‘shma kompleks sonlardan 

iborat ekanligi kelib chiqadi. 

3.4. Ratsional funksiyalarni integrallash. Endi umumiy holda R(x)=Qm(x)/Pn(x) 

to‘g‘ri ratsional kasrni integrallash masalasi ustida qisqacha to‘xtalib o‘tamiz. Bunda “Oliy 

algebra” fanida ko‘riladigan va isbotlanadigan bir qator teoremalarni isbotsiz keltiramiz. 

Ularning orasida ushbu teorema asosiy vazifani bajaradi: 

      1-TEOREMA:  Har qanday (2) ko‘rinishdagi R(x) to‘g‘ri ratsional kasrni 

                                




r

k

k xRxR

1

)()(                                (6) 

ko‘rinishda yozish mumkin. Bunda Rk(x) I–IV turdagi eng sodda ratsional kasrlar, ularning 

umumiy soni r≤n bo‘ladi. 

       Demak, har qanday to‘g‘ri ratsional kasrni eng sodda ratsional kasrlarning (4) chiziqli 

kombinatsiyasi ko‘rinishida yozish mumkin. Kelgusida (6) tenglikni R(x) ratsional kasrning 

yoyilmasi deb yuritamiz. 

         Masalan, ushbu  ratsional kasrlar uchun 

               ,
4

5

2

7

1

3

8147

62
23

2














xxxxxx

xx
             (7) 

             
22

85

1

5

243

23
223 













xx

x

xxxx

x
                         (8) 

yoyilmalar o‘rinli ekanligini bevosita tekshirib ko‘rish mumkin. 

 1-teoremadan har qanday R(x)=Qm(x)/Pn(x) ratsional kasr, eng sodda ratsional kasrlarning 

yig‘indisi sifatida, elementar funksiyalarda integrallanuvchi va uning integrali logarifmik, 

arktangens hamda ratsional funksiyalar orqali ifodalanishi kelib chiqadi. Ammo bu integralni 

hisoblash uchun bizga ratsional kasrning (6) yoyilmasi kerak bo‘ladi. Shu sababli      

R(x)=Qm(x)/Pn(x) ratsional kasrning (6) yoyilmasini  topish masalasini qaraymiz.  

        Dastlab (4) yoyilmada qatnashadigan eng sodda Rk(x) kasrlarning turi va soni qanday 

aniqlanishini ko‘ramiz. Bu savolga javob maxrajining nollari, ya’ni  

                                     Pn(x)=0                                           (9) 

algebraik tenglamaning ildizlari yordamida topiladi. Shu sababli (9) algebraik tenglamaning 

ildizlari to‘g‘risidagi ayrim ma’lumotlarni va ulardan kelib chiqadigan natijalarni qisqacha, 

isbotsiz keltiramiz. 

    Biror x=a soni (9) tenglamani ayniyatga aylantirsa, ya’ni Pn(a)≡0 bo‘lsa, u shu 

tenglamaning ildizi deyiladi. Masalan, x=–1 soni 

                                    0243)( 23
3  xxxxP                           (10) 

tenglamaning ildizi bo‘ladi, chunki P3(–1)=(–1)3+3∙(–1)2+4∙(–1)+2≡0. 

(9) tenglama uchun x=a ildiz bo‘lib, 0)(  aPn  shart bajarilsa, unda x=a bu tenglamaning 

oddiy ildizi  deyiladi. Bu holda (9) tenglamani chap tomonidagi ko‘phadni Pn(x)=(x–a)Ln–1(x) 

ko‘paytma ko‘rinishda ifodalab bo‘ladi. Bu tenglikda Ln–1(x) ko‘paytuvchi biror (n–1)- darajali 

ko‘phad bo‘lib, u Ln–1(a)≠0 shartni qanoatlantiradi. 

       Masalan, x=–1 soni (10) tenglamaning oddiy ildizi bo‘ladi, chunki  

01)1(463)243()( 3
223

3  PxxxxxxP . 

Bunda haqiqatan ham yuqorida aytilgan tasdiq o‘rinli bo‘lib, 

)()1()22)(1(243)( 2
223

3 xLxxxxxxxxP             (11) 

tenglik bajarilishini va L2(–1)=1≠0 ekanligini tekshirib ko‘rish mumkin. 
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       2-TEOREMA:  Agar x=a soni (9) tenglamaning, ya’ni R(x)=Qm(x)/Pn(x) ratsional kasr 

maxrajining oddiy ildizi bo‘lsa, unda R(x) kasrning (6) yoyilmasida bitta A/(x–a) ko‘rinishdagi I 

tur  eng sodda ratsional kasrdan iborat qo‘shiluvchi qatnashadi. 

        Masalan, (8) ratsional kasrning maxraji uchun x=–1 oddiy ildizi bo‘lishini yuqorida 

ko‘rib o‘tdik va shu sababli ratsional kasrning (8) yoyilmasida bitta –5/(x+1) qo‘shiluvchi 

qatnashmoqda. 

         Agar (9) tenglamaning x=a ildizi uchun 

0)(,)1,,2,1(0)( )()(  aPskaP s
n

k
n   

shartlar bajarilsa, x=a bu tenglamaning s karrali ildizi deyiladi. Bu holda (7) tenglamaning chap 

tomonini Pn(x)=(x–a)sLn–s(x) [Ln–s(a)≠0] ko‘rinishda ifodalab bo‘ladi. 

        Masalan, P3(x)=x3–x2–8x+12=0 tenglama uchun x=2 ikki karrali ildiz bo‘ladi. 

Haqiqatan ham 

010)26()(,0)823()(,0)2( 2232
2

233   xxxx xxPxxxPP vaP3(x)=x3–x2–8x+12=(x–

2)2(x+3)                (12) 

tenglik o‘rinli. 

       3-TEOREMA:  Agar x=a soni (9) tenglamaning, ya’ni R(x)=Qm(x)/Pn(x) ratsional kasr 

maxrajining s karrali ildizi bo‘lsa, unda R(x) kasrning (6) yoyilmasida  

sk
ax

A
k

k ,,2,1,
)(




 

ko‘rinishdagi bitta I tur va  s–1 ta II tur eng sodda ratsional kasrlardan iborat qo‘shiluvchilar 

qatnashadi. 

             Masalan,  (12) tenglikdan 

128

122
)(

23

2






xxx

xx
xR  

ratsional kasrning maxraji uchun x=2 ikki karrali va x=–3 oddiy ildiz ekanligi kelib chiqadi va 

bunda 

3

1

)2(

1

2

1

128

122
)(

223

2















xxxxxx

xx
xR  

yoyilma o‘rinli bo‘lishini tekshirib ko‘rish mumkin. 

              Agar biror x1=a+bi kompleks son (9) algebraik tenglamaning ildizi bo‘lsa, unda x2=a–

bi qo‘shma kompleks son ham bu tenglamaning ildizi bo‘lishini isbotlash mumkin. Demak, 

Pn(x)=0 tenglama kompleks ildizlarga ega bo‘lsa, bu ildizlar albatta qo‘shma kompleks sonlar 

juftliklaridan iborat bo‘ladi. 

           Agar  x1,2=a±bi qo‘shma kompleks sonlar Pn(x)=0 tenglamaning oddiy ildizi bo‘lsa, 

unda  

Pn(x)=(x–x1)(x–x2)Ln–2(x)=(x2+px+q)Ln–2(x)    [Ln–2(x1,2)≠0, p=–2a, q=a2+b2] 

tenglik o‘rinli bo‘ladi.  

         Masalan, 

P4(x)=2x4–17x3+77x2–107x–75 

ko‘phad uchun x1,2=3±4i oddiy kompleks ildiz bo‘ladi. Bu holda  

(x–x1)(x–x2)= x2–6x+25 => P4(x)=(x2–6x+25)(2x2–5x–3)    (13) 

ekanligini ko‘rsatish mumkin. 

          4-TEOREMA:   Agar R(x)=Qm(x)/Pn(x) ratsional kasrning maxraji  x1,2=a±bi 

qo‘shma kompleks sonlar juftligidan iborat oddiy ildizga ega  bo‘lsa, unda  R(x) kasrning (4) 

yoyilmasida bitta 

),2( 22

2
baqap

qpxx

BAx





 

ko‘rinishdagi III tur eng sodda ratsional kasr qatnashadi. 

         Masalan, (13) tenglikka asosan, 



139 

 











)3)(12)(256(

152

)352)(256(

152
2

23

22

23

xxxx

xxx

xxxx

xxx

3122562 









x

D

x

C

xx

BAx
 

ko‘rinishdagi yoyilma o‘rinli bo‘ladi. 

          5-TEOREMA:   Agar R(x)=Qm(x)/Pn(x) ratsional kasrning maxraji  uchun x1,2=a±bi 

qo‘shma kompleks sonlar  s karrali  ildizi bo‘lsa, unda  

Pn(x)=(x2+px+q)sLn–2s(x)    [Ln–2s(x1,2)≠0, p=–2a, q=a2–b2] 

tenglik o‘rinli bo‘ladi va R(x) ratsional kasrning chiziqli yoyilmasida  

sk
qpxx

BxA
k

kk ,,2,1,
)( 2





 

ko‘rinishdagi bitta III tur va s–1 ta IV tur eng sodda ratsional kasrlar qatnashadi.  

           Masalan, P4(x)=(x2+9)3(x–5)=0 tenglama uchun x=±3i uch karrali kompleks ildiz, 

x=5 esa oddiy haqiqiy ildiz bo‘lgani uchun ushbu ratsional kasr quyidagi ko‘rinishdagi 

yoyilmaga ega bo‘ladi: 

5)9(9)5()9(

634 3
22
22

2
11

32

23


















x

A

x

BxA

x

BxA

xx

xxx
 . 

     Demak, yuqoridagi 2–5- teoremalardan 

)(

)(
)(

xP

xQ
xR

n

m  

to‘g‘ri ratsional kasrning (6) yoyilmasidagi eng sodda ratsional kasrlarning turlari va sonlari 

aniqlanadi. Ammo (6) yoyilmani to‘liq aniqlash uchun unga kiruvchi eng sodda ratsional 

kasrlarning suratlaridagi Ak , Bk koeffitsiyentlarni ham aniqlash kerak bo‘ladi. Bu masala 

noma’lum koeffitsiyentlar usuli deb ataluvchi usulda hal qilinishi mumkin. Bu usulning 

mohiyatini quyida misol orqali tushuntiramiz.  

        Shunday qilib, ratsional kasrning  dxxR )(  integralini hisoblash uch bosqichda amalga 

oshiriladi. 

I. Dastlab R(x) kasr maxrajning nollari orqali uning (6) yoyilmasidagi eng sodda 

ratsional kasrlarning turlari va sonlari 2-5 teoremalar yordamida aniqlanadi. 

II. Yoyilmadagi eng sodda ratsional kasrlarning suratlaridagi Ak va Bk qiymatlari 

noma’lum koeffitsiyentlar usulida topiladi. 

III. R(x) kasrning eng sodda ratsional kasrlardagi (6) chiziqli yoyilmasi to‘liq topilgach,  

 dxxR )(  integral bu yoyilma bo‘yicha integralning chiziqlilik xossalari (§1, (3) formula) va eng 

sodda ratsional kasrlarning integrallaridan foydalanilib hisoblanadi. 

         Yuqorida aytilganlarni  

 


 dx

xx

x
I

25

1
 

integralni hisoblashga tatbiq etamiz. 

       I.  Dastlab maxrajning nollarini aniqlaymiz: 

.0)1)(1(0)1(0 223225  xxxxxxxx  

Bu yerdan ko‘rinadiki, maxraj uchun x1=0 ikki karrali, x2=1 oddiy haqiqiy ildizlar bo‘ladi. 

Bundan tashqari uchinchi ko‘paytuvchidan maxrajning bir juft oddiy qo‘shma kompleks ildizi 

ham mavjudligini ko‘ramiz. Shu sababli integral ostidagi ratsional kasr quyidagi ko‘rinishda eng 

sodda ratsional kasrlarga yoyiladi: 

11

1
2
43

2
21

25 











xx

BxA

x

A

x

A

x

A

xx

x
 . 

    II.  Bu yoyilmadagi A1, A2, A3, A4 va B sonlarni noma’lum koeffitsiyentlar usulida 

topamiz. Buning uchun yoyilmaning o‘ng tomonidagi kasrlarni umumiy maxrajga keltiramiz. 

So‘ngra hosil bo‘lgan kasrning suratini yoyilmaning chap tomonidagi kasrning suratiga 

tenglashtiramiz. Natijada quyidagi tenglikka kelamiz: 

 )1)(1()1)(1( 2
2

2
1 xxxAxxxxA 1)1()()1( 2

4
22

3  xxxBxAxxxA  . 
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       Bu tenglikdagi qo‘shiluvchilarni x darajalari bo‘yicha guruhlaymiz: 

1)()()( 21
2

3
3

432
4

431  xAxAxBAxBAAAxAAA . 

       Bu tenglik x o‘zgaruvchining barcha qiymatlarida o‘rinli, ya’ni ayniyat bo‘lishi kerak. 

Bu esa x o‘zgaruvchining mos darajalari oldidagi koeffitsiyentlarni teng bo‘lishini taqozo etadi. 

Bundan A1, A2, A3, A4 va B noma’lumlar uchun quyidagi 5 noma’lumli chiziqli tenglamalar 

sistemasiga ega bo‘lamiz: 

























1

1

0

0

0

2

1

3

432

431

A

A

BA

BAAA

AAA

 

Bu sistemani yechib, 

A1=–1 ,  A2=–1 ,  A3=2/3 ,   A4=1/3 ,     B=2/3 

ekanligini topamiz.  Demak, integral ostidagi ratsional kasr 

)1(3

2

)1(3

2111
2225 











xx

x

xxxxx

x
 

ko‘rinishda eng sodda ratsional kasrlar orqali ifodalanadi. Shu bilan ratsional kasrli integralni 

hisoblashning I –II bosqichlari yakunlandi. Endi III bosqichga, ya’ni bevosita integralni 

hisoblashga o‘tamiz. 

III.    



















 dx

xx

x

xxx
dx

xx

x
I
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)1(3
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x )1(3
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  . 

XULOSA 

    Har qanday aniqmas integral elementar funksiyalar orqali ifodalanishi shart emas ekanligi 

oldin ta’kidlab o‘tilgan edi. Shu sababli elementar funksiyalarda ifodalanadigan integrallar 

sinfini topish masalasi paydo bo‘ladi. Bu masalaning xususiy bir javobi sifatida ratsional 

funksiyalardan olingan integrallarni ko‘rsatish mumkin. Bunda dastlab I-IV turdagi eng sodda 

ratsional funksiyalarni integrallash usuli ko‘rsatiladi. So‘ngra, ixtiyoriy ratsional funksiyani 

ularning algebraik yig‘indisi kabi yozish mumkinligidan foydalanib, umumiy holda ratsional 

funksiyadan olingan integrallarni hisoblash amalga oshiriladi. Bu integrallar logarifmik, 

arctg(ax+b) ko‘rinishdagi teskari trigonometrik funksiyalar hamda ratsional kasrlar, ya’ni 

elementar funksiyalar orqali ifodalanadi. 

Tayanch iboralar 

 

* Ko‘phad  * Ratsional kasr (funksiya)  * Noto‘g‘ri ratsional kasr * To‘g‘ri ratsional kasr  * I tur 

eng sodda ratsional kasr * II tur eng sodda ratsional kasr 

* III tur eng sodda ratsional kasr  * IV tur eng sodda ratsional kasr   * Mavhum birlik  * 

Kompleks son * Qo‘shma kompleks sonlar * Ratsional kasr yoyilmasi 

* Noma’lum koeffitsiyentlar usuli   

 

Takrorlash uchun  savollar 

 

1. Qanday ko‘rinishdagi funksiyalar ko‘phadlar deb ataladi? 

2. Ko‘phad darajasi qanday aniqlanadi? 

3. Ratsional kasr deb nimaga aytiladi? 

4. Qachon ratsional kasr noto‘g‘ri kasr deyiladi? 

5. Qaysi shartda ratsional kasr to‘g‘ri kasr bo‘ladi? 

6. Noto‘g‘ri ratsional  kasrni qanday ko‘rinishda yozish mumkin? 

7. I tur eng sodda ratsional kasr qanday ko‘rinishda bo‘ladi? 
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8. II tur eng sodda ratsional kasr qanday aniqlanadi? 

9. III tur eng sodda ratsional kasr qanday ko‘rinishda bo‘ladi? 

10. IV tur eng sodda ratsional kasr deb nimaga aytiladi? 

11. I tur eng sodda ratsional kasrning integrali qanday funksiyadan iborat? 

12. II tur eng sodda ratsional kasrning integrali qanday ifodalanadi? 

13. III tur eng sodda ratsional kasrning integrali qanday hisoblanadi? 

15. IV tur eng sodda ratsional kasr qanday integrallamadi? 

16.  Eng sodda ratsional kasrlarning integrallari qanday funksiyalar orqali 

                ifodalanadi? 

17. Har qanday ratsional kasrni qanday ko‘rinishda yozish mumkin? 

18. Ratsional kasrning eng sodda ratsional kasrlar orqali yoyilmasining  

                ko‘rinishi nimaga asosan aniqlanadi? 

19. Ratsional kasrning eng sodda ratsional kasrlar orqali yoyilmasidagi  

               koeffitsiyentlar qanday topiladi? 

20. Noma’lum koeffitsiyentlar  usulining mohiyati nimadan iborat? 

21. Ratsional kasrning integralini hisoblash qanday bosqichlardan iborat? 

 

AYRIM  IRRATSIONAL  VA TRIGONOMETRIK  IFODALI   INTЕGRALLAR  

 

 Irratsional funksiyalarni integrallash. 

 Eyler almashtirmalari. 

 Trigonometrik ifodali integrallar. 

 

        Oldingi paragrafda har qanday R(x) ratsional kasr elementar funksiyalarda integrallanuvchi 

ekanligini va bu integralni hisoblash usullarini ko‘rib o‘tdik. Shu sababli berilgan biror 

funksiyaning aniqmas integrali u yoki bu yo‘l bilan biror ratsional kasrdan olingan integralga 

keltirilsa, unda bu integral hisoblandi deb olish mumkin. Bu paragrafda mana shunday 

funksiyalarning ayrim sinflari bilan tanishamiz. 

4.1. Irratsional funksiyalarni integrallash.  Agar y=f(x) funksiya x argumentning kasr 

darajalari ishtirok etgan algebraik ifodadan iborat bo‘lsa, uni irratsional funksiya deb ataymiz. 

Masalan, 

xx

x
yxxxxxxyxxy






1

1
,5252,1

4
6/52/16 53 36  

 kabilar irratsional funksiyalar bo‘ladi. 

        Biz bu yerda ayrim irratsional funksiyalarni integrallash masalasi bilan shug‘ullanamiz. 

Oldin shuni ta’kidlab o‘tamizki, har qanday irratsional funksiyadan olingan aniqmas integral 

elеmеntar  funksiyalarda ifodalanmaydi. 

         Masalan, ushbu 

  dxxIdxxI
3 2

2
2

1 1,1  

irratsional ifodali integrallardan I1 elementar funksiyalar orqali ifodalanadi, ammo I2 uchun 

bunday deb bo‘lmaydi. 

  Dastlab binomial integral deb ataladigan va 

  dxbxaxpsrI psr )(),,(  

ko‘rinishda bo‘lgan integrallarni qaraymiz. Bunda r, s, p – ratsional va a, b – haqiqiy sonlarni 

ifodalaydi. Agar r, s, p sonlarning uchalasi ham butun son bo‘lsa, unda integral ostida ratsional 

funksiya hosil bo‘ladi va bu holda binomial integral elementar funksiyalarda ifodalanadi. Agar r, 

s, p sonlardan kamida bittasi butun bo‘lmasa, unda binomial integral ostida irratsional funksiya 

hosil bo‘ladi. Bunda  binomial integral faqat quyidagi uch holda elementar funksiyalarda 

ifodalanishi mumkinligi buyuk rus matematigi P.L.Chebishev(1821-1894 y.) tomonidan 

isbotlangan: 
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           1) p–butun son. Bu holda mm txxt  ,  almashtirma (m – integral ostidagi r va s 

sonlarning umumiy maxraji) bajaramiz. Agar r=k/m, s=q/m deb olsak, unda 

dtmtdtdxtxtx mmqskr 1,,   

 bo‘ladi va binomial integral 

   dtbtatmpsrI pqmk )(),,( 1  

ko‘rinishni olib, ratsional funksiyadan olingan integralga keladi. 

      n=(r+1)/s – butun son . Bu holda p=k/m bo‘lsa, unda a+bxs=tm almashtirmadan 

foydalaniladi. Bunda 

dtt
b

at

bs

m
dx

b

at
xtbxa m

sms

r
m

rkps 1

1
1

,,)( 















 














 
  

bo‘lib, binomial integral quyidagi ratsional kasrli integralga keladi: 


 dttat

sb

m
psrI mknm

n

11)(),,(  . 

2) n=p+(r+1)/s – butun son. Bu holda p=k/m bo‘lsa, unda ax–s+b=tm almashtirma 

qo‘llaniladi. Bunda 

,)()(,
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bo‘ladi va binomial integral quyidagi ratsional kasrli integralga keladi: 

 




 dt

bt

t

s

ma
psrI

nm

mkn

1

1

)(
),,(  . 

 dxxxxRI s

r

n

m

 ),...,,(  ko‘rinishdagi integrallarni qaraymiz. Bunda R orqali unga 

kiruvchi x, xm/n,..., xr/s o‘zgaruvchilarga nisbatan faqat ratsional amallar bajarilishi ifodalangan va 

m, n, ..., r, s –natural sonlardir. Bu integralni hisoblash uchun unda qatnashuvchi kasr daraja 

ko‘rsatkichlarining k umumiy maxrajini topamiz va dtktdxtx kk 1,   almashtirma bajaramiz. Bu 

holda x, xm/n,..., xr/s kasr ko‘rsatkichli darajalar yangi t o‘zgaruvchining butun darajalari orqali 

ifodalanadi va natijada  dttRI )(1 ratsional kasrli integralni hosil etamiz. Bu integralni hisoblab 

va olingan natijada t=x1/n deb, berilgan aniqmas integralni topamiz. 

  




















 dx

dсх

bах

dсх

bax
xRI s

r

n

m

)(,...,)(,  ko‘rinishdagi integralni qaraymiz By yerda R, m, n, 

s, r uchun oldingi integralda qo‘yilgan  shartlar saqlanadi. Kasrdagi a,b,c va d haqiqiy sonlar 

uchun a/b≠c/d shartni qo‘yamiz, chunki bu shart bajarilmasa 

d

b

dx
d

c

x
b

a

d

b

dcx

bax










1

 

bo‘ladi va integraldagi irratsionallik yo‘qoladi. 

     Agar  m/n, … , r/s  kasrlarning umumiy maxraji k bo‘lsa, bu integralni hisoblash uchun 

                                            kк

dсх

bax
tt

dсх

bax









,  

almashtirma bajaramiz. Bu holda 

dt
act

bcadmt
dx

act

dtb
x

m

m

m

m

2

1

)(

)(
,













, 

ya’ni x va dx yangi t o‘zgaruvchi orqali ratsional ifodalanadi. Shu sababli yuqoridagi 

almashtirma natijasida berilgan integral uchun  dttRI )(1  ratsional funksiyaning integraliga ega 
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bo‘lamiz. Bu integralni hisoblab va hosil bo‘lgan natijada t o‘rniga uning yuqoridagi ifodasini 

qo‘yib, berilgan I integral javobini topamiz. 

4.2. Eyler almashtirmalari. Shu bobning  boshida (§2, 2.5. ga qarang)  kvadrat 

uchhad qatnashgan integrallarni ayrim xususiy hollarda hisoblash masalasini ko‘rib o‘tgan edik. 

Endi bu masalani nisbatan umumiyroq bo‘lgan  

)0(),( 2   adxсbхaxxRIE  

ko‘rinishdagi integrallar uchun qaraymiz. Bunday irratsional ifodali integrallar shveysariyalik 

buyuk matematik L. Eyler (1707-1783 y.) tomonidan taklif etilgan almashtirmalar yordamida 

ratsional kasrli integralga keltiriladi va hisoblanadi. Bu yerda uch hol qaraladi. 

        I hol. Bunda ko‘rilayotgan IE integralda а>0 deb olinadi. Bu holda integralda x 

o‘zgaruvchidan yangi t o‘zgaruvchiga Eylеrning I alshmashtirmasi dеb ataladigan va 

                            tаxсbхахсbхахаxt  22  

ko‘rinishda bo‘lgan almashtirma orqali o‘tiladi.  Bu holda IE integraldagi x, cbxax 2  va dx 

yangi t o‘zgaruvchi orqali ratsional kasr ko‘rinishida ifodalanadi. Demak, qaralayotgan IE  

integral ratsional kasrli integralga keltirilib, ko‘zlangan maqsadga erishildi.               

II hol.  Endi c>0 bo‘lsin. Bu holda IE integralni hisoblash uchun ushbu Eylerning II 

almashtirmasidan foydalanamiz: 

                          cхtсbхax 2 . 

Bu almashtirma natijasida ratsional kasrli integralga kelamiz 

III hol. Qaralayotgan IE integral ostidagi  сbхах 2  kvadrat uchhad  va  haqiqiy ildizlarga 

ega, ya’ni diskriminant D=b2–4ac>0 bo‘lsin. Bu  holda  

tхсbхах )(2   

ko‘rinishdagi  Eylеrning III almashtirmasidan foydalanib, integral ostidagi ifodani ratsional 

kasr ko‘rinishiga keltiramiz.  

4.3. Trigonometrik ifodali integrallar.  Bu yerda biz trigonometrik funksiyalar 

qatnashgan 

 dxxxRIT )cos,(sin  

ko‘rinishdagi integrallarni qaraymiz. Bunda R(sinx,cosx) ifoda sinx va cosx ustida faqat arifmetik 

amallar bajarilgan ifodani belgilaydi. Bu integral t
x

tg 
2

  almashtirma yordami bilan hamma 

vaqt ratsional kasrning integraliga keltirilishi mumkinligini ko‘rsatamiz. Haqiqatan ham 

2
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2
sin2

sin
t

t

x
tg

x
tg

xx

xxxx

x
















 ,  
2

2

22

2222

1

1

2
sin

2
cos

2
sin

2
cos

1

2
sin

2
cos

cos
t

t

xx

xxxx

x













  

va 

21

2
22

2 t

dt
tddxtxt
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 arctg  ,  arctgarctg  

ekanligidan sinx, cosx, x, dx kiritilgan t orqali ratsional ifodalanadi. Shu sababli t=tg(x/2) 

universal almashtirma dеb ataladi.Demak , universal almashtirma orqali IT integral ratsional 

kasrli integralga keltiriladi: 

         




















 dttR

t

dt

t

t

t

t
RdxxRIT )(

1

2

11

2
)cos(sin, 122

2

2

1
 ,  . 

  xdxxR cos)(sin  ko‘rinishdagi integralni hisoblash uchun t=sinx almashtirmadan 

foydalanish mumkin. Bunda dt=cosxdx bo‘ladi va     dttRxdxxR )(cos)(sin  ratsional kasrli 

integralga kelinadi. Masalan, 
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  Agar trigonometrik ifodali aniqmas integral    xdxxR sin)(cos ko‘rinishda bo‘lsa, unda 

t=cosx almashtirma maqsadga muvofiqdir. Chunki bu holda dt= –sinxdx bo‘lib, berilgan integral 

to‘g‘ridan-to‘g‘ri ratsional kasrli integralga keladi:   dttRxdxxR )(sin)(cos . 

  dxxR )(tg  ko‘rinishdagi trigonometrik ifodali aniqmas integrallar t=tgx , х=аrctgx, 

 
21 t

dt
dx


 almashtirma yordamida darhol ratsional funksiyaning integraliga keltiriladi: 

                                  


 dttR
t

dt
tRdxtgxR )(

1
)()( 12

. 

  dxxxR )cos,(sin 22  ko‘rinishdagi, ya’ni integral ostidagi ifodada sinx va cosx  

funksiyalar  faqat juft darajalarda qatnashgan integrallarni qaraymiz. Bu holda  tgx=t  

almashtirmadan foydalanish mumkin. Bunda, 

22

2

2

2
2

22

2

111
sin,

1

1

1

1

t

dt
dx

t

t

xtg

xtg
x

txtg
x














   ,  cos  

bo‘lgani uchun, qaralayotgan integral ostidagi ifoda  ratsional kasrga quyidagicha almashinadi:                                     

 


 dttR
t

dt

tt

t
RdxxxR )(

1
)

1

1
,

1
()cos,(sin 1222

2
22 . 

Bu paragrafni quyidagi integrallarni ko‘rish bilan yakunlaymiz: 

)(coscos,sinsin,cossin nmnxdxmxnxdxmxnxdxmx  . 

     Bu integrallar quyidagi trigonometrik formulalar orqali yoyish usulida ikkita oson 

hisoblanadigan integrallarga keltiriladi: 

])sin()[sin(
2

1
cossin xnmxnmnxmx  ,   ])cos()[cos(

2

1
sinsin xnmxnmnxmx  , 

])cos()[cos(
2

1
coscos xnmxnmnxmx   . 

         

XULOSA 

         Oldin ixtiyoriy ratsional funksiyadan olingan integralni hisoblash mumkinligi va natija 

elementar funksiyalar orqali ifodalanishini ko‘rib o‘tgan edik. Bu masala irratsional ifodali 

integrallar uchun qaralganda vaziyat butunlay o‘zgaradi. Birinchidan barcha irratsional 

funksiyalarni ratsional funksiya singari  umumiy ko‘rinishda yoza olmaymiz. Ikkinchidan 

ma’lum bir ko‘rinishdagi irratsional funksiyalarning integrallari, unda qatnashuvchi 

parametrlarning qiymatlariga qarab, ayrim holda elementar funksiyalar orqali ifodalansa, boshqa 

hollarda esa maxsus funksiyalar ko‘rinishida bo‘ladi. Bunga misol sifatida binomial integrallarni 

ko‘rsatish mumkin. Chebishev tomonidan bu integral faqat uch holda elementar funksiyalarda 

ifodalanishi isbotlangan. Ammo ayrim ko‘rinishdagi irratsional ifodali integrallarni ma’lum bir  

almashtirmalar yordamida ratsional funksiyadan olingan integrallarga keltirish orqali hisoblash 

mumkin. Kvadrat uchhad qatnashgan ayrim  irratsional ifodalar Eyler almashtirmalari orqali 

ratsional funksiyaga keltiriladi va hisoblanadi. 

       Trigonometrik funksiyalar ishtirok etgan integrallar ham doimo elementar funksiyalarda 

ifodalanmasligini oldin (§2 ga qarang) Frenel integrali va integral sinus misollarida ta’kidlab 

o‘tgan edik. Ammo trigonometrik funksiyalar ratsional ko‘rinishda qatnashgan bir qator 

integrallarni universal almashtirma yordamida ratsional funksiyaga keltirish orqali  elementar 

funksiyalarda ifodalash mumkin. 

 

Tayanch iboralar 

 

* Irratsional funksiya  * Binomial integral  * Eyler almashtimalari  * Ratsional trigonometrik 

ifoda  * Universal almashtirma      
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Takrorlash uchun  savollar 

 

1. Qachon funksiya irratsional deyiladi? 

2. Binomial integral qanday ko‘rinishda bo‘ladi? 

3. Qaysi hollarda binomial integral elementar funksiyalar orqali  ifodalanadi? 

4. Binomial integrallarni hisoblash uchun qanday almashtirmalardan  foydalaniladi? 

5. dxxxxR s

r

n

m

 ),...,,(  ko‘rinishdagi irratsional ifodali integrallar qanday  hisoblanadi? 

6.   dxсbхaxxR ),( 2  ko‘rinishdagi irratsional ifodali integralni hisoblash uchun 

Eylеrning almashtirmalari qanday  ko‘rinishda bo‘ladi? 

7.  dxxxR )cos,(sin   ko‘rinishdagi trigonometrik ifodali integrallarni hisoblash uchun 

qo‘llaniladigan universal almashtirma qanday  ko‘rinishda bo‘ladi? 

8.  dxxxR )cos,(sin   ko‘rinishdagi trigonometrik ifodali integrallar  universal almashtirma 

orqali qanday hisoblanadi? 

9.   xdxxR cos)(sin   ko‘rinishdagi integrallar qanday hisoblanadi? 

10.    


21
)()(

t

dt
tRdxtgxR    ko‘rinishdagi integrallar qanday almashtirma yordamida  

hisoblanadi? 

11.  nxdxmxcossin  ko‘rinishdagi integrallar qanday hisoblanadi? 

 

22§  ANIQ INTEGRAL TA’RIFI VA UNING ENG SODDA XOSSALARI. ANIQ 

INTEGRALNI HISOBLASH USULLARI 

 Aniq integral tushunchasiga olib keluvchi masalalar. 

 Aniq integralning ta’rifi va mavjudlik sharti. 

 Aniq integralning xossalari. 

 

5.1. Aniq integral tushunchasiga olib keluvchi masalalar. Bir qator matematik, fizik, 

mexanik va iqtisodiy masalalarni yechish uchun aniq integral tushunchasi juda katta ahamiyatga 

ega. Bu tushunchani kiritishdan oldin unga olib keladigan ayrim masalalarni qaraymiz. 

 Egri chiziqli trapetsiya yuzasini hisoblash masalasi. Turli geometrik shakllarning 

yuzalarini topish masalasi matematikaning eng qadimgi masalalaridan biri bo‘lib hisoblanadi. 

Qadimgi Vavilon va Misrda ko‘pburchaklarning yuzalarini hisoblay olganlar. Buyuk yunon 

olimi Arximed (miloddan oldingi 287-212 y.) parabola segmentining yuzasini hisoblashni 

bilgan.O‘rta Osiyolik yurtdoshlarimiz Beruniy va Al-Xorazmiy doira va doiraviy sektor 

yuzalarini topa olganlar. Ammo bu geometrik shaklarning yuzalari o‘ziga xos usullarda 

aniqlangan bo‘lib, ixtiyoriy geometrik shaklning yuzasini hisoblashga imkon beradigan umumiy 

usul ma’lum emas edi. Differensial va integral hisob yaratilgach bu masala geometrik 

shakllarning nisbatan keng sinfi uchun o‘z yechimini topdi. 

        1-TA’RIF:  Berilgan у=(х) uzluksiz  funksiya grafigi, х=а va х=b vertikal to‘g‘ri chiziqlar 

hamda OX o‘qi bilan chegaralangan geometrik shakl egri chiziqli trapetsiya dеb ataladi.  

           Quyidagi 70-rasmda ko‘rsatilgan aABb egri chiziqli trapetsiyaning S yuzasini topish 

masalasini qaraymiz. 
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          Buning uchun dastlab aABb egri chiziqli trapetsiyaning asosini ifodalovchi [a,b]  kesmani  

х1 х2 … хi  …  хn–1  bo‘lgan  ixtiyoriy n–1  ta nuqta yordamida bo‘laklarga ajratamiz. Bu 

nuqtalarga а=х0   vа b=хn nuqtalarni birlashtirsak,  [a,b]  kesma ular orqali 

[х0, х1] ,   [х1, х2] ,   … ,   [хi-1, хi] ,  …. ,     [хn-1, хn] 

n ta kichik kesmachalarga bo‘linadi.  

        So‘ngra xi , i=1,2, …, n–1 bo‘linish nuqtalaridan OY o‘qiga parallel to‘g‘ri chiziqlar 

o‘tqazib, berilgan aABb egri chiziqli trapetsiyani n ta kichik egri chiziqli trapetsiyalarga 

(yuqoridagi 69-rasmga qarang) ajratamiz. Ravshanki aABb egri chiziqli trapetsiyaning S yuzasi n 

ta kichik egri chiziqli trapetsiyalarning yuzalari yig‘indisiga tеng bo‘ladi. Shu sababli, agar asosi  

[хi-1, хi]  (i=1,2,3,…, n) bo‘lgan egri chiziqli kichik trapetsiyalarning yuzalarini Si kabi 

belgilansa, quyidagi tеnglik o‘rinli  bo‘ladi:  






n

i

ini SSSSSS

1

21               (1) 

        Bu yerda Si  (i=1,2, ... , n) ham egri chiziqli trapetsiyalarning yuzalari bo‘lgani uchun 

ularning aniq qiymatlarini topa olmaymiz. Bu yuzalarning taqribiy qiymatini aniqlash uchun  [хi–

1, хi] (i=1,2, ... , n) kesmalarning har biridan ixtiyoriy ravishda i nuqtalarni tanlab olamiz. 

Tanlangan i nuqtalarda AB egri chiziqni ifodalovchi y=f(x)>0 funksiyaning f(i) qiymatlarini 

hisoblaymiz. Endi har bir Si  (i=1,2, ... , n) yuzalarni asoslari xi=xi–xi–1 va balandliklari hi= 

f(i)>0 bo‘lgan to‘g‘ri to‘rtburchaklarning yuzalari bilan almashtirib, quyidagi taqribiy 

tengliklarga ega bo‘lamiz: 

S1  f(1)x1 , S2  f(2)x2, …, Si  f(i)xi , …,  Sn  f(n)xn  . 

     Bu taqribiy tengliklarni (1) yig‘indiga  qo‘yib,   berilgan aABb egri chiziqli trapetsiyaning 

izlanayotgan S yuzasi uchun ushbu taqribiy tenglikka ega bo‘lamiz: 

                                          




n

i

ii xfS

1

)(   .                                              (2) 

          (2) taqribiy tenglikning geometrik ma’nosi shundan iboratki, biz hozircha hisoblay 

olmaydigan egri chiziqli trapetsiyaning S yuzasi to‘g‘ri to‘rtburchaklardan hosil qilingan 

pog‘onasimon shakl yuzasi bilan almashtirildi. Bunda bo‘laklar soni n qanchalik katta qilib 

olinsa, pog‘onasimon shaklning yuzasi egri chiziqli trapetsiyaning S yuzasini shunchalik 

darajada aniqroq ifodalaydi. Bu mulohazadan izlanayotgan S yuzaning aniq qiymati 

                                         i

n

i

i
n

xfS  



1

)(lim                                     (3) 

limit bilan aniqlanishi mumkinligini ko‘ramiz. 

 O‘zgaruvchi kuch bajargan ishni hisoblash masalasi.   Yo‘nalishi va kattaligi  

o‘zgarmas bo‘lgan kuch ta’sirida moddiy nuqta L to‘g‘ri chiziq bo‘ylab harakat qilayotgan 

bo‘lsin. Bunda kuch yo‘nalishi bilan moddiy nuqtaning harakat yo‘nalishi bir xil deb olamiz. 

Agar bu shartlarda kattaligi f bo‘lgan kuch ta’sirida moddiy nuqta L to‘g‘ri chiziq bo‘ylab a 

nuqtadan b nuqtaga ko‘chirilsa, ya’ni b–a masofaga siljigan bo‘lsa, unda bajarilgan ish A=f∙( b–

a) formula bilan aniqlanishi bizga maktab fizika kursidan ma’lum. 

    Endi yuqoridagi shartlardan kuch kattaligi o‘zgarmas degan shartdan voz 
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 kechib, u harakatning har bir x nuqtasida biror uzluksiz f(x) funksiya bo‘yicha o‘zgarib 

boradigan umumiyroq holni qaraymiz. Bu holda kuch moddiy nuqtani [a,b] kesma bo‘yicha 

harakatlantirganda  bajarilgan A ishni hisoblash masalasi paydo bo‘ladi. Bu masalani yechish 

uchun moddiy nuqtani bosib o‘tgan yo‘lini ifodalovchi [a,b] kesmani oldingi masaladagi singari 

n ta bo‘laklarga ajratib, har bir [хi–1, хi] (i=1,2, ... , n) kichik kesmada o‘zgaruvchi kuchning 

bajargan ishini  Аi deb belgilaymiz. Bu holda  [а, b] kesmada    bajarilgan umumiy A ish 

qiymatini   

                     




n

i

in AAAAA

1

21                                       (4) 

yig‘indi ko‘rinishida ifodalash mumkin. Bu yerda ham Аi ishning aniq qiymatini hisoblay 

olmaymiz. Ularning taqribiy qiymatlarini hisoblash uchun  [хi-1, хi] kesmachalarning har biridan 

ixtiyoriy i nuqtani tanlab olamiz va unda kuchning f(i) qiymatini hisoblaymiz. Uzunligi xi=xi–

xi–1 bo‘lgan bu kichik kesmada kuch kattaligi o‘zgarmas va f(i) deb hisoblab, ushbu taqribiy 

tengliklarni yoza olamiz: 

А1  f(1)∙ х1 ,  А2  f(2)∙ х2 , …, Аi  f(i)∙ хi , …,  Аn  f(n)∙ хn . 

Bularni  (4) yig‘indiga qo‘yib, izlanayotgan A ishning taqribiy qiymatini topamiz: 

                                            ii

n

i

xfA 


)(

1

  .                                              (5) 

      Bu yerda ham [хi-1, хi] bo‘laklar soni n oshib borgan sari (5) taqribiy tenglik xatoligi tobora 

kamayib boradi deb kutish mumkin. Shu sababli A ishning aniq qiymati 

                            





n

i

ii
n

xfA

1

)(lim                            (6) 

limit orqali ifodalanadi. 

 Mahsulot hajmini topish masalasi.  Agar ish kuni davomida mehnat unumdorligi 

o‘zgarmas, ya’ni ixtiyoriy t vaqtda uning kattaligi  f  bo‘lsa, unda  

(T1,T2) vaqt oralig‘ida ishlab chiqarilgan mahsulot hajmi V=f∙( T2 –T1) formula bilan 

hisoblanadi. Masalan, sozlangan avtomatik qurilma uchun bu holni o‘rinli deb olish mumkin.  

         Ammo  ishchining mehnat unumdorligi to‘g‘risida bunday deb bo‘lmaydi. Masalan, ish 

kunining boshlang‘ich davrida (ishga ko‘nikish) uning mehnat unumdorligi ma’lum bir 

vaqtgacha o‘sib boradi. So‘ngra, ishga kirishib ketgandan keyin, ma’lum bir vaqt oralig‘ida bir 

xil unumdorlik bilan mahsulot ishlab chiqaradi. Ish kuni oxiriga yaqinlashgan sari, charchash 

tufayli, mehnat unumdorligi pasayib boradi. Shunday qilib mehnat unumdorligi o‘zgaruvchan va 

t vaqtga bog‘liq ravishda biror uzluksiz f(t) funksiya orqali aniqlangan bo‘ladi. Bu holda (T1,T2) 

vaqt oralig‘ida ishlab chiqarilgan mahsulot hajmi V uchun yuqoridagi formula o‘rinli bo‘lmasligi 

ravshandir va uni topish masalasi paydo bo‘ladi. Bu masala ham oldingi masalalardagi 

mulohazalar asosida quyidagicha yechiladi. (T1,T2) vaqt oralig‘ini ixtiyoriy ravishda tanlangan 

T1=t0< t1< t2< ∙∙∙ ti<∙∙∙ tn–1< tn=T2 

nuqtalar bilan n ta (ti–1, ti)  (i=1,2,3, ∙∙∙ , n) vaqt oraliqchalariga bo‘laklaymiz. Bu  

vaqt oraliqchalarida ishlab chiqarilgan mahsulot hajmini ΔVi (i=1,2,3, ∙∙∙ , n) deb belgilasak, 

unda butun vaqt oralig‘ida ishlab chiqarilgan mahsulot hajmi 

            




n

i

in VVVVV

1

21                            (7) 

yig‘indi kabi ifodalanadi. Bu yig‘indidagi qo‘shiluvchilarning taqribiy qiymatlarini topish 

maqsadida (ti–1, ti)  (i=1,2,3, ∙∙∙ , n) vaqt oraliqchalaridan ixtiyoriy bir i vaqtni tanlab olamiz va 

unda f(i) mehnat unumdorligini aniqlaymiz. Kichkina (ti–1, ti) oraliqda uzluksiz f(t) funksiya o‘z 

qiymatini unchalik ko‘p o‘zgartira olmaydi va shu sababli bu yerda mehnat unumdorligini 

o‘zgarmas va uning qiymati f(i) deb olishimiz mumkin. Shu sababli Δti= ti– ti–1 vaqt  ichida 

ishlab chiqarilgan mahsulot hajmi uchun  

ΔVi ≈ f(i)∙Δti ,   i=1,2,3, ∙∙∙ , n, 
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taqribiy tengliklarni yozish mumkin. Bu taqribiy tengliklarni (7) yig‘indiga qo‘yib, 

                                             




n

i

ii tfV

1

)(                                       (8) 

taqribiy natijaga ega bo‘lamiz. Bu holda mahsulot hajmining aniq qiymati 







n

i

ii
n

tfV

1

)(lim                                  (9) 

limit orqali topiladi. 

       Yuqoridagi geometrik, fizik va iqtisodiy mazmunli uchta turli masala bir xil matematik 

usulda o‘z yechimini topib, (3), (6) va (9) ko‘rinishdagi bir xil limit orqali ifodalandi. Shu 

sababli bu usul va limitni umumiy holda qarash ma’noga egadir. 

      5.2. Aniq integralning ta’rifi va mavjudlik sharti.  Berilgan y=f(x)  funksiya [а, b] 

kesmada aniqlangan bo‘lsin. Bu kesmani ixtiyoriy 

a=х0<х1 х2 … хi  … хn–1  хn =b 

bo‘linish nuqtalari yordamida n ta  

                            [х0, х1],  [х1, х2], …,  [хi–1, хi], …,  [хn–1, хn] 

kichik kesmachalarga ajratamiz. Hosil bo‘lgan har bir [хi–1, хi] (i=1, 2, 3, …, n) kichik 

kesmachalardan ixtiyoriy bir i  nuqtani tanlaymiz.  Tanlangan i  nuqtalarda  berilgan f (x)  

funksiyaning  f(i) (i=1, 2, 3, …, n) qiymatlarini va [хi–1, хi] kesmachalarning хi–хi–1=хi   (i=1, 2, 

3, …, n) uzunliklarini hisoblaymiz. Bu qiymatlaridan foydalanib ushbu yig‘indini  tuzamiz:  

                                    




n
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iin xffS

1

)()(                                    (10) 

        2-TA’RIF:  (10) tenglik bilan aniqlanadigan Sn(f) yig‘indi y=f(x) funksiya uchun [a,b] 

kesma bo‘yicha integral yig‘indi deb ataladi. 

       Sn( f ) integral yig‘indi ta’rifidan ko‘rinadiki uning qiymati [хi–1, хi] kichik kesmachalar 

uzunligi хi , ularning soni n va tanlangan i nuqtalarga bog‘liq bo‘ladi. i
ni

n x
1

max  belgilash 

kiritamiz.  

      3-TA’RIF:   Agar Sn( f ) integral yig‘indilar ketma-ketligi n→∞ va  Δn→0 bo‘lganda xi 

bo‘linish nuqtalari hamda [хi–1, хi] kichik kesmachalardan olinadigan i nuqtalarning tanlanishiga 

bog‘liq bo‘lmagan biror chekli S( f ) limitga ega bo‘lsa ,   bu limit qiymati S( f ) berilgan f(x) 

funksiyadan [a,b] kesma bo‘yicha  olingan aniq integral deyiladi. 

       Berilgan f(x) funksiyadan [a,b] kesma bo‘yicha olingan aniq integral 
b

a

dxxf )(  kabi 

belgilanadi va ta’rifga asosan quyidagicha aniqlanadi : 
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)(lim)(lim)()(   .              (11) 

        Bu yerda а – aniq integralning quyi chegarasi, b – yuqori chegarasi, [a, b] –integrallash 

kesmasi, x–integrallash o‘zgaruvchisi,  f(x) – integral ostidagi funksiya,  f(x)dx – integral 

ostidagi ifoda deyiladi. 

 4-TA’RIF: Agar f(x) funksiyadan  [a,b] kesma bo‘yicha olingan aniq integral 
b

a

dxxf )(  

mavjud bo‘lsa,  unda f(x) bu kesmada intеgrallanuvchi funksiya dеb ataladi. 

         Izoh: Aniq integralning yuqorida keltirilgan ta’rifi olmoniyalik buyuk matematik Riman 

(1826–1866 y.) tomonidan taklif etilgan va shu sababli Riman integrali deb yuritiladi. Bundan 

tashqari aniq integralning Koshi, mashhur farang matematigi Lebeg (1875–1941 y.) va 

niderlandiyalik matematik Stilt’yes (1856–1894 y.) tomonlaridan kiritilgan ta’riflari ham mavjud 

va keng qo‘llaniladi. 
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         Oldin ko‘rilgan masalalarga qaytsak, (3) va (11) tengliklarga asosan egri chiziqli 

trapetsiyaning yuzasi  


b

a

dxxfS )( , 

 (6) va (11) tengliklarga asosan o‘zgaruvchi kuch bajargan ish 


b

a

dxxfA )( , 

(9) va (11) tengliklarga asosan ishlab chiqarilgan mahsulot hajmi 


b

a

dttfV )(  

aniq integrallar orqali ifodalanishi kelib chiqadi. Bu tengliklarni  aniq integralning gеomеtrik, 

mеxanik va iqtisodiy ma’nolari deb olishimiz mumkin. 

              Aniq integral ta’rifidan ko‘rinadiki, berilgan f(x) funksiya [a,b] kesmada 

integrallanuvchi bo‘lishi uchun ancha og‘ir shartlarni qanoatlantirishi kerak. Haqiqatan ham, 

qaralayotgan [a,b] kesmani bo‘linish nuqtalari xi (i=1,2, ∙∙∙, n) va [хi–1, хi] kesmalardan 

tanlanadigan i nuqtalar qanday bo‘lmasin aniq integralni ifodalovchi (11) limit qiymati S(f) bir 

xil bo‘lishi kerak. Bu esa har qanday funksiya uchun bajarilavermaydi. Masalan, [0,1] kesmada 

aniqlangan  D(x) Dirixle funksiyasi (VII bob, §3) uchun integral yig‘indini  qaraymiz. Agar [хi–1, 

хi]  kesmachalardan olinadigan i nuqtalar ratsional sonlarni ifodalasa, unda D(i)=1 va integral 

yig‘indi 

1011)()(

111

 


n

i

i

n

i

i

n

i

iin xxxDDS   ; 

agar i nuqtalar irratsional sonlarni ifodalasa, unda D(i)=0 va integral yig‘indi 

00)()(

11

 


n

i

i

n

i

iin xxDDS   

bo‘ladi. Bu yerdan ko‘rinadiki, n→∞ bo‘lganda  Sn(f) integral yig‘indi limitining qiymati i 

nuqtalarning tanlanishiga bog‘liq. Bundan esa D(x) funksiya [0,1] kesmada integrallanuvchi 

emasligi kelib chiqadi. 

 Shu sababli (11) limitni, ya’ni 
b

a

dxxf )(  integralni qaysi shartda mavjud bo‘lishini aniqlashimiz 

kerak. Bu savolga javob isbotsiz beriladigan ushbu teoremalarda keltiriladi. 

      1-TEOREMA:  Berilgan [a,b] kesmada chegaralangan va unda chekli sondagi uzilish 

nuqtalariga ega bo‘lgan f(x) funksiya shu kesmada integrallanuvchi bo‘ladi. 

        NATIJA: Berilgan [a,b] kesmada uzluksiz bo‘lgan f(x) funksiya shu kesmada 

integrallanuvchi bo‘ladi. 

      Haqiqatan ham, Veyershtrass teoremasiga asosan (VI bob, §4) [a,b] kesmada uzluksiz f(x) 

funksiya shu kesmada chegaralangan bo‘lib, oldingi teorema shartlarini qanoatlantiradi va shu 

sababli bu kesmada integrallanuvchidir.  

         Bu tasdiqlardan funksiyalarning nisbatan keng sinfi uchun ularning aniq integrallari 

mavjud ekanligini ko‘ramiz. Aniq integrallarning qiymatini topish (integralni hisoblash) 

masalasini kelgusiga qoldirib, bu masalani yechish uchun kerak bo‘ladigan aniq integralning 

xossalari bilan tanishamiz. 

        5.3. Aniq integralning xossalari. Avvalo yuqorida ko‘rib o‘tilgan aniq integral ta’rifiga 

ikkita qo‘shimcha kiritamiz. 

 Aqar aniq integralda quyi a va yuqori b chegaralar (a<b) o‘rni almashsa, unda 

                     

a

b

b

a

dxxfdxxf )()(                             (12) 
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tenglik o‘rinli deb qabul etamiz. Bunday qarorni quyidagicha tushuntirish mumkin. (12) 

tenglikning chap tomonidagi integralda x integrallash o‘zgaruvchisi OX o‘qda x=a nuqtadan x=b 

nuqtaga qarab o‘sadi  va shu sababli хi=хi–хi–1>0 bo‘ladi. O‘ng tomondagi integralda esa 

aksincha bo‘lib, x integrallash o‘zgaruvchisi x=b nuqtadan x=a nuqtaga qarab kamayib boradi va 

unda δxi= хi–1–хi= –хi<0 bo‘ladi. Demak, (12) tenglikdagi integrallar uchun ularning integral 

yig‘indilari faqat ishoralari bilan farq qiladi. Bu yerdan, limit xossasiga asosan, (12) tenglikni 

qabul etish mumkinligini ko‘ramiz. 

 (12) tenglikdan  

                                   

a

a

dxxf 0)(                             (13) 

deb qabul qilishimiz mumkinligi kelib chiqadi. Haqiqatan ham bu holda 

    

a

a

a

a

a

a

a

a

dxxfdxxfdxxfdxxf 0)(0)(2)()( . 

          Izoh: Aniq integral ta’rifini ifodalovchi (11) tenglikdan ko‘rinadiki, uning qiymati biror 

sondan iborat bo‘ladi. Bu son faqat integral ostidagi f(x) funksiya va [a,b] integrallash kesmasiga 

bog‘liq bo‘lib, integrallash o‘zgaruvchisiga bog‘liq emas. Shu sababli aniq integralda 

integrallash o‘zgaruvchisini har xil belgilash mumkin, ya’ni 

  

b

a

b

a

b

a

dssfdttfdxxf )()()(    . 

          I xossa: Aniq integralda o‘zgarmas ko‘paytuvchini integral belgisidan tashqariga chiqarish 

mumkin, ya’ni k o‘zgarmas son bo‘lsa,unda 

                                      

b

a

b

a

dxxfkdxxkf )()(                           (14) 

tenglik o‘rinli bo‘ladi. 

       II xossa: Ikki yoki undan ortiq funksiyalar algebraik yig‘indisining aniq integrali 

qo‘shiluvchilar aniq integrallarining algebraik yig‘indisiga teng bo‘ladi, ya’ni 

   

b

a

b

a

b

a

m

b

a

m dxxfdxxfdxxfdxxfxfxf )()()()]()()([ 2121       (15) 

tenglik o‘rinli bo‘ladi. Bunda tenglikning o‘ng tomonidagi aniq integrallar mavjud deb 

hisoblanadi. 

        III xossa:  Agar  [а, b]  kesmada    f(x)0 va integrallanuvchi bo‘lsa, unda uning aniq 

integrali uchun 

                                          0)( 
b

a

dxxf                                          (16) 

tengsizlik o‘rinli bo‘ladi. 

          IV xossa:  Agar  [а, b]  kesmada  f(x) va g(x) funksiyalar integrallanuvchi hamda  f(x)≤ 

g(x) bo‘lsa, unda ularning aniq integrallari uchun 

                                           

b

a

b

a

dxxgdxxf )()(                                          (17) 

tengsizlik o‘rinli bo‘ladi. 

           V xossa:  Agar a<c<b va f(x) funksiya [a,c] , [c,b] kesmalarda integrallanuvchi bo‘lsa, 

unda u [a,b] kesmada ham integrallanuvchi  va  

                                  

b

a

b

c

c

a

dxxfdxxfdxxf )()()(                            (18) 

tenglik o‘rinli bo‘ladi. 
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       Izoh: III xossani ifodalovchi (18) tenglik c<a va c>b holda ham o‘rinli bo‘ladi. Masalan, 

c>b holda a<b<c bo‘lgani uchun (18) tenglik  yuqoridagi mulohazalar va (12) tenglikka  asosan 

quyidagicha keltirib chiqariladi: 

   
b

a

c

b

c

a

c

a

c

b

b

a

dxxfdxxfdxxfdxxfdxxfdxxf )()()()()()(   

b

a

c

b

c

a

dxxfdxxfdxxf )()()( . 

         VI xossa: Har qanday [a,b] kesmada o‘zgarmas f(x)=1 funksiya integrallanuvchi va 

                                        abdxdxxf

b

a

b

a

  )(                                (19) 

tenglik o‘rinli bo‘ladi. 

         Izoh: Integralning geometrik ma’nosiga ko‘ra (19) tenglikdagi aniq integral asosi [a,b] 

kesmadan iborat va balandligi f(x)=1 bo‘lgan to‘g‘ri to‘rtburchak yuzasini ifodalaydi va bu yuza 

S=1∙(b–a)= b–a ekanligidan ham (19) tenglikka ishonch hosil etish mumkin. 

          VII xossa: Agar [a,b] kesmada (a<b) integrallanuvchi y=f(x) funksiyaning shu kesmadagi 

eng kichik va eng katta qiymatlari mos ravishda m va M bo‘lsa, unda aniq integral uchun  

                        )()()( abMdxxfabm

b

a

                             (20) 

qo‘sh tengsizlik o‘rinli bo‘ladi. 

          VIII xossa:  Agar |f(x)| funksiya [a,b] kesmada integrallanuvchi bo‘lsa, unda f(x) funksiya 

ham bu kesmada integrallanuvchi va quyidagi tengsizlik o‘rinli bo‘ladi: 

                                             

b

a

b

a

dxxfdxxf )()(                                    (21) 

         IX xossa(O‘rta qiymat haqidagi teorema): Agar f(x) funksiya [a,b] kesmada uzluksiz 

bo‘lsa, bu kesmada shunday ξ nuqta mavjudki, unda 

                                ))(()( abfdxxf

b

a

                                     (22) 

tenglik o‘rinli bo‘ladi.  

         5-TA’RIF: (22) tenglik orqali aniqlanadigan 




b

a

dxxf
ab

f )(
1

)(  

soni f(x) funksiyaning [a,b] kesmadagi o‘rta qiymati deb ataladi. 

 

XULOSA 

Juda ko‘p amaliy masalalarni yechish aniq integral tushunchasiga olib keladi. Masalan, 

geometriyada egri chiziqli trapetsiya yuzasini topish, fizikada o‘zgaruvchi kuch bajargan ishni 

hisoblash, iqtisodiyotda ishlab chiqarilgan mahsulot hajmini aniqlash kabi masalalar shular 

jumlasidandir. Aniq integral berilgan funksiya va kesma bo‘yicha tuziladigan integral 

yig‘indining limiti kabi aniqlanadi. Berilgan kesmada chegaralangan va faqat chekli sondagi 

uzilish nuqtalariga ega bo‘lgan funksiya uchun aniq integral mavjud bo‘ladi. Yuqorida 

ko‘rsatilgan masalalardan aniq integralning geometrik, mexanik va iqtisodiy ma’nolari kelib 

chiqadi. Aniq integral qiymatini hisoblash yoki baholash uchun uning bir qator xossalaridan 

foydalanish mumkin.  

 

Tayanch iboralar 

 



152 

 

* Integral yig‘indi * Aniq integral * Integral ostidagi funksiya * Integral ostidagi ifoda * 

Integrallash o‘zgaruvchisi  * Quyi chegara * Yuqori chegara * Integrallanuvchi funksiya  * 

Integralning geometrik ma’nosi * Integralning mexanik ma’nosi * Integralning iqtisodiy ma’nosi  

* Funksiyaning o‘rta qiymati     

 

Takrorlash uchun  savollar 

 

1. Funksiyaning berilgan kesma bo‘yicha integral yig‘indisi qanday hosil    qilinadi? 

2. Aniq integral qanday ta’riflanadi? 

3. Qaysi shartda funksiya berilgan kesmada integrallanuvchi deyiladi? 

4. Integrallanmovchi funksiyaga misol keltira olasizmi? 

5. Qaysi shartda funksiya berilgan kesmada integrallanuvchi bo‘ladi? 

6. Integralning geometrik ma’nosi nimadan iborat? 

7. Integralning mexanik ma’nosi qanday ifodalanadi? 

8. Integralning iqtisodiy ma’nosi nimadan  iborat? 

9. Aniq integralning quyi va yuqori chegaralari nima? 

10. Aniq integralda quyi va yuqori chegaralar o‘rni almashtirilsa nima bo‘ladi? 

11. Aniq integralda o‘zgarmas ko‘paytuvchini nima qilish mumkin? 

12. Funksiyalarning algebraik yig‘indisidan olingan aniq integral qanday  xossaga ega? 

13. O‘zgarmas funksiyaning [a,b] kesma bo‘yicha aniq integrali nimaga teng? 

14. Funksional tengsizlikni hadlab integrallash mumkinmi? 

15. Integrallash kesmasida musbat bo‘lgan funksiyadan shu kesma bo‘yicha olingan aniq 

integral qiymati haqida nima deyish mumkin? 

16. Integrallash kesmasida manfiy bo‘lgan funksiyadan shu kesma bo‘yicha 

             olingan aniq integral qiymati haqida nima deyish mumkin? 

17. Aniq integral uchun o‘rta qiymat haqidagi teorema qanday ifodalanadi? 

18. Funksiyaning kesma bo‘yicha orta qiymati deb nimaga aytiladi? 

 

 ANIQ INTЕGRALLARNI  HISOBLASH  USULLARI 

 

 Aniq integralni ta’rif bo‘yicha hisoblash. 

 Nyuton – Leybnits formulasi. 

 Bo‘laklab integrallash usuli. 

 Aniq integralda o‘zgaruvchini almashtirish usuli. 

 Aniq integrallarni taqribiy hisoblash . 

 

6.1.   Aniq integralni ta’rif bo‘yicha hisoblash.  Biz aniq integral ta’rifi va asosiy 

xossalarini o‘rgangan bo‘lsak ham, ammo  hozircha faqat bitta f(x)=1 o‘zgarmas funksiyadan 

[a,b] kesma bo‘yicha olingan aniq integral qiymatini bilamiz xolos. Bu yo‘nalishda yana bir 

misol sifatida  f(x)=x funksiyadan [a,b] kesma bo‘yicha olingan 


b

a

xdxI  

aniq integralni uning ta’rifidan foydalanib hisoblaymiz. f(x)=x funksiya [a,b] kesmada uzluksiz 

bo‘lgani uchun u integrallanuvchi, ya’ni I aniq integral mavjud. Unda, ta’rifga asosan, [a,b] 

kesmani ixtiyoriy ravishda kichik [xi–1, xi] kesmachalarga bo‘laklab va ulardan istalgan ξi 

nuqtalarni tanlab, 

)()()( 1

11





  ii

n

i

ii

n

i

in xxxffS   

integral yig‘indini hosil etib, uning n→∞, maxΔxi→0 bo‘lgandagi limitini topsak, bu limit 

qiymati doimo bir xil bo‘ladi va I integral qiymatini ifodalaydi. Shu sababli biz [a,b] kesmani 
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o‘zaro teng bo‘lgan n bo‘lakka ajratamiz. Bu holda hosil bo‘lgan har bir [xi–1, xi] kesmachaning 

uzunligi bir xil va Δxi=h=(b–a)/n, ularning chegaralari esa xi=a+ih, i=0,1,2,∙∙∙, n–1, n kabi 

aniqlanadi.Har bir [xi–1, xi] kesmachalardan ξi nuqta sifatida uning chap chegarasini, ya’ni ξi =xi–1 

(i=1,2,∙∙∙, n) deb olamiz. Bu holda integral yig‘indi quyidagi ko‘rinishda bo‘ladi: 
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Bu yerdan, aniq integral ta’rifi va limit xossalariga asosan, 
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natijani olamiz. Demak, 

2

22 ab
xdx

b

a


  .                               (1) 

    Bu natijaga aniq integralning geometrik ma’nosidan foydalanib ham kelish mumkin. 

Haqiqatan ham, (1) aniq integral y=x, x=a, x=b va y=0 chiziqlar bilan chegaralangan aABb 

trapetsiya (73-rasmga qarang) yuzini ifodalaydi. Chizmadan ko‘rinadiki, bu trapetsiyaning 

balandligi H=b–a, asoslari esa a va b. Shu sababli 

2
)(

22

22 ab
ab

ba
H

ba
SxdxI aABb

b

a








    . 

 
6.2. Nyuton – Leybnits formulasi.  Oldingi natijalardan ko‘rinadiki, aniq integralni 

uning ta’rifi, ya’ni integral yig‘indining limiti orqali topish masalasi hatto oddiy y=x funksiya 

misolida ancha qiyinchilik bilan yechiladi. Shu sababli aniq integralni hisoblashning qulayroq, 

osonroq usulini topish masalasi paydo bo‘ladi. Bu masala integral hisobning asosiy formulasi 

bo‘lmish Nyuton – Leybnits formulasi orqali o‘z yechimini topadi. у=f(х) biror [а,b] kesmada 

uzluksiz funksiya bo‘lsin. Unda у=f(х) bu [а,b] kesmada integrallanuvchi funksiya bo‘ladi. Bu 

yerdan ixtiyoriy x[а,b] uchun 

                                      
x

a

dttfxФ )()(                                         (2) 

aniq integral mavjud ekanligi kelib chiqadi. Bunda quyi chegara a o‘zgarmas, yuqori chegara x 

esa o‘zgaruvchi deb qaralsa, unda (2) tenglik [а,b] kesmada aniqlangan biror Ф(x) funksiyani 

ifodalaydi va yuqori chegarasi o‘zgaruvchi integral deb ataladi. Bu funksiya differensial va 

integral hisob orasidagi chuqur bog‘lanishni ifodalovchi quyidagi muhim xususiyatga ega.  

        1-TEOREMA: Agar (1) tenglikda f(x) uzluksiz funksiya bo‘lsa , unda Ф(x) funksiya 

differensiallanuvchi va 

                                )())(()( xfdttfxФ

x

a

                                 (3) 

tеnglik o‘rinli bo‘ladi. 
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          Izoh: Bu teoremadan (2) tenglik bilan aniqlangan Ф(х) berilgan uzluksiz f(x) funksiya 

uchun boshlang‘ich funksiya bo‘lishi kelib chiqadi. Demak, har qanday uzluksiz funksiya uchun 

uning boshlang‘ich funksiyasi mavjud va uni (2) formula orqali topish mumkin ekan.    

               2-TEOREMA:  Agar F(x) uzluksiz f(x)  funksiyaning biror boshlang‘ich funksiyasi 

bo‘lsa, u holda 

                                      )()()()( aFbFxFdxxf

b

a

b

a
                                (4) 

tеnglik o‘rinlidir.  

          Izoh: (4) formulada F(x) sifatida f(x) funksiyaning ixtiyoriy bir boshlang‘ich funksiyasini 

olish mumkin. Bunga sabab shuki, f(x) funksiyaning ixtiyoriy ikkita F1(x) va F2(x) boshlang‘ich 

funksiyalari bir – biridan faqat biror C o‘zgarmas son bilan farqlanadi va F1(b)–F1(a)= F2(b)–

F2(a) bo‘ladi.  

           1-TA’RIF:  (4) tеnglik aniq integralni hisoblashning Nyuton-Lеybnits formulasi deyiladi. 

        Aniqmas va aniq integral tushunchalari bir-biriga bog‘liqmas ravishda kiritilgan edi. 

Aniqmas integral f(x) funksiyaning boshlang‘ich funksiyalari sinfi singari , aniq integral esa f(x) 

funksiyaning [a,b] kesma bo‘yicha integral yig‘indilarining limiti singari kiritilganligini 

eslatamiz. Ammo bu ikkala tushuncha orasida chambarchas bog‘lanish mavjudligi va ularning 

ikkalasi ham “integral” deb atalishi bejiz emasligini ko‘rsatish uchun Nyuton – Leybnits 

formulasini shartli ravishda quyidagicha yozamiz: 

            
b

a

b

a

b

a

b

a

dxxfCxFxFaFbFdxxf   )(])([)()()()(           (5) 

        Demak, aniq integralni Nyuton – Leybnits formulasi bo‘yicha hisoblash uchun dastlab 

uning chegaralarini “unutib”, uni aniqmas integral singari qaraymiz va hisoblaymiz. So‘ngra 

chegaralar borligini “eslab”, aniqmas integralni hisoblangan ifodasiga x o‘rniga yuqori chegara b 

va quyi chegara a qiymatlarini qo‘yamiz. Natijada hosil bo‘lgan sonlar ayirmasini olib, berilgan 

aniq integral qiymatini topamiz. Bunda aniqmas integral javobidagi ixtiyoriy C o‘zgarmas sonni 

hisobga olmasak ham bo‘ladi. 

        Misol sifatida, f(x)=xα (α≠–1) darajali funksiyadan [a,b] kesma bo‘yicha olingan aniq 

integralni (4) Nyuton – Leybnits formulasi yordamida hisoblaymiz: 

11

111











 


 abx

dxx

b

a

b

a

 . 

   Bevosita ta’rif bo‘yicha hisoblangan (1) natija bu yerdan α=1 bo‘lganda kelib chiqadi. 

6.3.Bo‘laklab integrallash usuli. u=u(x) vа v=v(x)  diffеrеntsiallanuvchi funksiyalar  

bo‘lsin. Bu holda (иv)′=u′v+иv′ ekanligidan иv funksiya u′v+иv′ uchun boshlang‘ich 

funksiya bo‘ladi. Shu sababli, Nyuton – Leybnits formulasiga asosan, 

b

a

b

a

uvdxvuvu  ][  

tenglikni yozish mumkin. Bu yerdan, aniq integralning II xossasi va u′dx=du, v′dx=dv 

ekanligidan foydalanib, ushbu natijalarni olamiz: 

   
b

a

b

a

b

a

b

a

b

a

b

a

uvudvvduuvdxvuvdxu uvduvudv

b

a

b

a

b

a

                                  (6) 

            2-TA’RIF: (6) tеnglik aniq integralni bo‘laklab integrallash formulasi dеb ataladi. 

      Aniq integralda o‘zgaruvchini almashtirish usuli. Berilgan uzluksiz y=f(x) funksiyadan 

[a,b] kesma bo‘yicha olingan 


b

a

dxxf )(  
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aniq integralni ba’zi hollarda biror x=(t) differensiallanuvchi funksiya orqali “eski” x 

o‘zgaruvchidan “yangi” t o‘zgaruvchiga o‘tish usulida hisoblash mumkin bo‘ladi. Bunda (t) 

funksiya almashtirma deb ataladi va unga quyidagi shartlar qo‘yiladi: 

1. =а , =b ; 

2. t  vа  ′t funksiyalar t[ ]  kesmada  uzluksiz ; 

3. f [t] murakkab funksiya  [ ] kesmada aniqlangan va uzluksiz.  

Bu shartlarda ushbu formula o‘rinli bo‘ladi: 

                                                  

b

a

dtttfdxxf )()()( 





                            (7) 

 3-TA’RIF: (7) tеnglik aniq integralda o‘zgaruvchilarni almashtirish formulasi dеb 

ataladi. 

6.4. Aniq integrallarni taqribiy hisoblash .  Yuqorida ko‘rib o‘tilgan usullarda  


b

a

dxxfI )(   aniq integral qiymatini hisoblash masalasi integral ostidagi f(x) funksiyaning biror 

F(x) boshlang‘ich funksiyani topish va uning qiymatlarini hisoblash masalasiga keltiriladi. 

Ammo ayrim aniq integrallar uchun bu usullarni qo‘llashda quyidagi muammolar paydo bo‘lishi 

mumkin: 

        1) F(x) boshlang‘ich funksiyani topish murakkab ; 

        2) F(x) boshlang‘ich funksiya murakkab ko‘rinishda bo‘lib, uning F(a) va F(a) qiymatlarini 

hisoblash qiyinchilik tug‘diradi ; 

        3)  F(x) boshlang‘ich funksiya elementar funksiyalarda ifodalanmaydi; 

        4)  integral ostidagi f(x) funksiya jadval ko‘rinishida berilgan . 

   Bunday hollarda aniq integralning qiymatini taqribiy hisoblash masalasi paydo  

bo‘ladi. Bu masalani yechish uchun matematikada turli formulalar topilgan bo‘lib,  

ular umumiy holda kvadratur formulalar deb ataladi. Shu formulalardan eng soddalaridan 

ikkitasini qisqacha ko‘rib o‘tamiz. 

       I.  To‘g‘ri to‘rtburchaklar formulasi.   Bu formulani keltirib chiqarish uchun dastlab а,b 

kesmani uzunligi bir xil va х=(b–a)/n bo‘lgan n ta [xi–1, xi] kesmachalarga (i=1, 2, ∙∙∙, n) 

ajratamiz.  Bunda xi bo‘linish nuqtalari  

           nii
n

ab
axiaxi ,,2,1,0, 


                   (8) 

formula bilan topiladi. 

        So‘ngra integral ostidagi f(x) funksiyaning xi bo‘linish nuqtalaridagi f(xi) (i=1, 2, ∙∙∙, n) 

qiymatlarini hisoblaymiz. Bu qiymatlar va [xi–1, xi] kesmachalar uzunligi х bo‘yicha 

                           Sn(f)= f(x1)х+ f(x2)х + f(x3)х+ ∙∙∙ + f(xn)х  

integral yig‘indini hosil qilamiz. Ta’rifga asosan I aniq integral Sn(f) integral yig‘indilar ketma – 

ketligining n→∞ bo‘lgandagi limitiga teng. Shu sababli, n katta son bo‘lganda,  I ≈ Sn(f) deb 

olish mumkin. Natijada ushbu taqribiy formulaga ega bo‘lamiz: 







n

i

in

b

a

xf
n

ab
xfxfxfxfxdxxf

1

321 )()]()()()([)(  .       (9) 

Agar [a,b] kesmada f(x)>0 deb olsak, unda (9) taqribiy tenglikning o‘ng  

tomonidagi yig‘indi asoslari bir xil х uzunlikli [xi–1, xi] kesmachalardan, balandliklari esa hi= 

f(xi) (i=1, 2, ∙∙∙, n) bo‘lgan to‘g‘ri to‘rtburchaklardan tuzilgan pog‘onasimon geometrik shaklning 

(74-rasmga qarang) yuzini ifodalaydi. Chap tomondagi aniq integral qiymati esa aABb egri 

chiziqli trapetsiya yuziga teng.  
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     3-TA’RIF:  Aniq integral uchun (9) taqribiy tenglik to‘g‘ri to‘rtburchaklar formulasi 

deyiladi.   

To‘g‘ri to‘rtburchaklar formulasining xatoligi 

                   )(max,
4

)(

],[
1

2

1 xfM
n

ab
M

bax






                              (10) 

formula bilan baholanadi. 

      Misol sifatida to‘g‘ri to‘rtburchaklar formulasi yordamida 

                        
4

arctg0arctg1arctg





 
1

0

1

0

21
x

x

dx
I                (11) 

aniq integralning taqribiy qiymatini topamiz. Buning uchun [0,1] integrallash kesmasini n=10 

teng bo‘lakka ajratamiz va hisoblashlar natijalarini quyidagi jadval ko‘rinishida ifodalaymiz. 

i xi=0.1i 1+xi
2 

21

1
)(

i

i
x

xf


  
i

ixf )(  

1 0.1 1.01 0.9901 0.9901 

2 0.2 1.02 0.9615 1.9516 

3 0.3 1.09 0.9174 2.8690 

4 0.4 1.16 0.8621 3.7311 

5 0.5 1.25 0.8000 4.5311 

6 0.6 1.36 0.7353 5.2664 

7 0.7 1.49 0.6711 5.9375 

8 0.8 1.64 0.6098 6.5473 

9 0.9 1.81 0.5525 7.0998 

10 1.0 2.0 0.5000 7.5998 

    Bizning misolda Δx=(1–0)/10=0.1 bo‘lgani uchun, (9) formulaga asosan, ushbu natijani 

olamiz: 

75998.05998.71.0
1

1

0

2


 x

dx
 . 

Bu taqribiy natijani xatoligini (10) formula bo‘yicha baholaymiz. Bizning misolda 

2
)01(

12

)1(

2
)(

)1(

2
)(

1

1
)(

2222222
















x

x
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x

x
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x
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va shu sababli (10) formulada M1=2 deb olish mumkin. Bu holda 

Δ≤2∙(1–0)2/(4∙10)=1/20=0.05 

bo‘lgani uchun (11) aniq integralning qiymati  

0.75998–0.05 < I < 0.75998+0.05  => 0.70998 < I < 0.80998 

oraliqda yotadi. Bu natijani (11) integralning aniq qiymati π/4≈0.7854 bilan taqqoslab, yo‘l 

qo‘yilgan absolut xatolik Δ=0.0255 ekanligini ko‘rishimiz mumkin. Shunday qilib, hatto 

unchalik katta bo‘lmagan n=10 holda ham (9) to‘g‘ri to‘rtburchaklar formulasi ancha yaxshi 

natija berdi.  
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       II. Trapetsiyalar formulasi. Soddalik uchun bu formulani I integral ostidagi  funksiya f(x)>0 

bo‘lgan holda qaraymiz.Bu yerda ham [a,b] integrallash kesmasini (8) nuqtalar bilan bir xil х 

uzunlikli n ta [xi–1, xi] (i=1, 2, ∙∙∙, n) kesmachalarga bo‘laklaymiz. So‘ngra y=f(x) funksiya 

grafigidagi Ai–1(xi–1, f(xi–1)) va Ai(xi, f(xi)) nuqtalarni to‘g‘ri chiziq kesmasi (vatar) bilan 

tutashtirib, egri chiziqli  xi–1Ai–1 AAixi trapetsiyani to‘g‘ri chiziqli xi–1Ai–1Aixi  trapetsiya bilan (75-

rasmga qarang) almashtiramiz. 

 
Bu holda to‘g‘ri chiziqli xi–1Ai–1Aixi trapetsiyaning yuzi  

),,3,2,1(
2

)()(
)(

2

)()( 1
1

1 nix
xfxf

xx
xfxf

S ii
ii

ii
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egri chiziqli xi–1Ai–1AAixi trapetsiyaning yuziga taqriban teng deb olish mumkin. Unda bu 

yuzalarning yig‘indisi aniq integralning taqribiy qiymatiga teng bo‘ladi, ya’ni 

)]()()(
2

)()(
[)( 121 


 n

b

a

xfxfxf
bfaf

n

ab
dxxf       (12) 

taqribiy formula o‘rinli bo‘ladi. 

         4-TA’RIF:  Aniq integral uchun (12) taqribiy tenglik trapetsiyalar formulasi deyiladi. 

Trapetsiyalar formulasining absolut xatoligi 

         )(max,
12

)(

],[
222

3

xfMM
n

ab

bax






                       (13) 

formula bilan baholanadi. 

        Misol sifatida  (11) aniq integralning taqribiy qiymatini n=10 bo‘lgan holda trapetsiyalar 

formulasi orqali hisoblaymiz. Oldingi hisoblash natijalaridan foydalanib, 

78498.0]0998.7
2

5.01
[1.0

1

1

0

2





 x

dx
 

taqribiy tenglikni hosil etamiz. Bunda hosil qilingan taqribiy natijaning absolut xatoligi 

Δ=π/4–0.78498=0.7854–0.78498=0.0004 

bo‘lib, to‘g‘ri to‘rtburchaklar formulasi absolut xatoligiga (unda Δ=0.0255 ekanligini eslatib 

o‘tamiz) qaraganda ancha kichikdir. Demak, trapetsiyalar formulasi to‘g‘ri to‘rtburchaklar 

formulasiga nisbatan aniqroq natija beradi. Buni ularning xatoliklarini ifodalovchi (10) va (13) 

formulalar orqali ham ko‘rish mumkin. 

      Ko‘rib o‘tilgan to‘g‘ri to‘rtburchaklar va trapetsiyalar formulalariga nisbatan aniq 

integralning taqribiy qiymatini aniqroq hisoblashga imkon beradigan boshqa kvadratur 

formulalar ham mavjudligini ta’kidlab o‘tamiz. Masalan, ingliz matematigi Simpson (1710 – 

1761) tomonidan topilgan parabolalar formulasi, Chebishevning kvadratur formulasi shular 

jumlasidandir.   

 

XULOSA 

      Oldin aniq integral ta’rifga asosan integral yig‘indining limiti singari aniqlanishini ko‘rgan 

edik. Ammo kamdan-kam funksiyaning aniq integralini bevosita ta’rif bo‘yicha hisoblash 

mumkin. Bunda juda murakkab hisoblashlarni bajarishga to‘g‘ri keladi. Shu sababli aniq 

integralni qulay va osonroq  hisoblash usulini topish masalasi paydo bo‘ladi. Bu masalaning 

javobi Nyuton-Leybnits formulasi orqali beriladi. Bu formula integral hisobning eng asosiy 

formulasi bo‘lib, aniq va aniqmas integrallar orasidagi bog‘lanishni ifodalaydi. Agar berilgan 
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aniq integralni to‘g‘ridan-to‘g‘ri Nyuton-Leybnits formulasi yordamida hisoblash murakkab 

bo‘lsa, unda ayrim hollarda bo‘laklab integrallash yoki o‘zgaruvchilarni almashtirish  usullaridan 

foydalanish mumkin. 

   Bir qator hollarda integralning aniq qiymatini topish masalasi juda murakkab bo‘lishi mumkin. 

Bunday hollarda aniq integral qiymatini taqribiy hisoblash usullariga murojaat qilinadi. Ularga 

to‘g‘ri to‘rtburchaklar va trapetsiyalar formulalarini misol qilib ko‘rsatib bo‘ladi. 

 

Tayanch iboralar 

 

* Yuqori chegarasi o‘zgaruvchan integral  * Nyuton-Lеybnits formulasi* Bo‘laklab integrallash 

formulasi  * O‘zgaruvchilarni almashtirish usuli* Kvadratur formulalar  * To‘g‘ri to‘rtburchaklar 

formulasi  * Trapetsiyalar formulasi 

 

Takrorlash uchun  savollar 

 

1. Yuqori chegarasi o‘zgaruvchan integralning hosilasi nimaga tеng? 

2. Nyuton-Lеybnits formulasi qanday ko‘rinishda bo‘ladi? 

3. Aniq integralni bo‘laklab integrallash  formulasini keltirib chiqaring. 

4. Aniq integralda o‘zgaruvchilarni almashtirish formulasi qanday ko‘rinishda      bo‘ladi? 

5. Aniq integralni taqribiy hisoblash masalasi qayerdan paydo bo‘ladi? 

6. Kvadratur formulalar nima? 

7. To‘g‘ri to‘rtburchaklar formulasining mazmuni nimadan iborat? 

8. To‘g‘ri to‘rtburchaklar formulasining xatoligi qanday baholanadi? 

9. Trapetsiyalar formulasi qanday aniqlanadi? 

10.  Trapetsiyalar formulasining xatoligi qanday baholanadi? 

 

 

23§ ANIQ INTEGRALNING GEOMETRIK VA MEXANIK TATBIQLARI. 

 

 Tekislikdagi geometrik shakllarning yuzalarini hisoblash. 

 Tekislikdagi egri chiziq yoyi uzunligini  hisoblash. 

 Aniq integral yordamida  jismlar hajmini hisoblash. 

 Aniq integralni mexanika masalalariga tatbiqlari. 

 Aniq integralni ayrim iqtisodiy tatbiqlari. 

                           

Aniq integral yordamida egri chiziqli trapetsiyaning yuzasi, o‘zgaruvchi kuch bajargan 

ishni va mehnat unumdorligi o‘zgaruvchan bo‘lgan holda ishlab chiqarilgan mahsulot hajmini 

topish mumkinligini oldin ko‘rib o‘tgan edik. Ammo aniq integralning amaliy tatbiqlari bu bilan 

chegaralanib qolmasdan, bulardan tashqari uning yordamida yana juda ko‘p masalalar o‘z 

yechimini topadi. Bu paragrafda ulardan ayrimlari bilan tanishamiz. 

7.1. Tekislikdagi geometrik shakllarning yuzalarini hisoblash. Bizga ma’lumki, 

y=f(x)≥0 funksiya grafigi,  х=а va х=b vertikal to‘g‘ri chiziqlar hamda y=0 , ya’ni OX koordinata 

o‘qi bilan chegaralangan egri chiziqli trapetsiyaning yuzasi aniq integral orqali 

                                                
b

a

dxxfS )(                                   (1) 

 formula bilan hisoblanadi. Bu formulani umumiyroq hollarda qaraymiz. 

 Agar  [а,b] kesmada f(x)0 bo‘lsa,  unda tegishli egri chiziqli trapetsiya OX o‘qidan 

pastda joylashgan  va aniq integral qiymati manfiy son bo‘ladi. Shu sababli bu holda egri chiziqli 

trapetsiya yuzasi  
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b

a

b

a

dxxfdxxfS )()(                                          (2) 

 formula orqali topiladi. 

              Masalan, x[π/2,π] holda  y=cosx≤0  va bunda hosil bo‘ladigan egri chiziqli trapetsiya 

yuzasi 

110sincos
2/

2/

 








xxdxS   . 

 Agar  [а,b] kesmada f(x) ishorasi o‘zgaruvchan funksiya bo‘lsa,  unda tegishli egri 

chiziqli trapetsiyaning bir qismi OX o‘qidan yuqorida , bir qismi esa pastda joylashgan  bo‘ladi  

(keyingi betdagi 76-rasmga qarang).  

     Bu holda hosil bo‘ladigan egri chiziqli trapetsiyaning yuzasi (1) va (2) formulalardan 

foydalanib topiladi va ularni birlashtirib 

                                              
b

a

dxxfS )(                                              (3) 

ko‘rinishda yozish mumkin. 

 
              Masalan, x[0,π] holda  y=cosx funksiya [0,π/2) sohada musbat, (π/2,π]  sohada esa 

manfiy qiymatlar qabul etadi. Bunda hosil bo‘ladigan egri chiziqli trapetsiya yuzasi 

2)1(1sinsin)cos(coscos
2/

2/

0

2/

2/

00

 











xxdxxxdxdxxS   . 

 у=f(x)   vа    у=g(x) [f(x)≥g(x)]   egri chiziqlar hamda х=а   vа  х=b  to‘g‘ri 

chiziqlar bilan chegaralangan  geometrik shaklning (77-rasm) S yuzasini hisoblash talab etiladi. 

       Chizmadan va aniq integralning geometrik ma’nosidan foydalanib, quyidagi tengliklarni 

yoza olamiz: 

 

b

a

b

a

b

a

bBaAbBaABBAA dxxgxfdxxgdxxfSSSS )]()([)()(
11221221

 .      (4)    

        Masalan, y=x2 va y=x, x=2 va x=4 chiziqlar bilan chegaralangan yassi geometrik shakl 

yuzasini (4) formuladan foydalanib hisoblaymiz: 

3

2
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2

4

2

23
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xx
dxxxS  . 

 Endi   x=φ(t) , y=ψ(t) ( t[α, β]) parametrik tenglama bilan berilgan  chiziqdan 

hosil qilingan egri chiziqli trapetsiya yuzasini hisoblash masalasini qaraymiz. Unda (1) 

formuladagi aniq integralda x o‘zgaruvchini t o‘zgaruvchi bilan almashtirib, quyidagi formulaga 

ega bo‘lamiz: 

           tdtttdtydxdxxfS

b

a

b

a

 









 )()()()()(    .             (5) 
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       Misol sifatida yarim o‘qlari a va b bo‘lgan ellipsning S yuzasini topamiz. Bu ellipsning 

parametrik tenglamasi x=acost, y=bsint (t[0,2π]) ekanligi bizga ma’lum. Ellipsning 

simmetrikligidan hamda (5) formuladan foydalanib, uning yuzasi S uchun 

 

0

2/

2

0

2/0

sin4)sin(sin4)(4



tdtabdttatbdxxfS

a

abttabdt
t

ab 
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)2sin
2

1
(2

2

2cos1
4  

formulaga ega bo‘lamiz. Bunda a=b=R desak, unda ellips aylanaga o‘tadi va yuqoridagi 

formuladan doira yuzasi uchun bizga tanish bo‘lgan S=πR2 formula kelib chiqadi. 

7.2. Tekislikdagi egri chiziq yoyi uzunligini  hisoblash.  Maktab geometriyasida 

tekislikdagi egri chiziqlardan faqat aylana va uning yoylari uzunligini hisoblash formulasi 

beriladi. Parabola, giperbola, sinusoida kabi egri chiziqlarning turli yoylari uzunligini hisoblash 

masalasi amaliyotda kerak bo‘ladi. Bu masala ham aniq integral yordamida o‘z yechimini topadi.  

       у=f(x),  x[a,b], funksiya bilan berilgan egri chiziqning AB yoyi uzunligini topish masalasini 

qaraymiz (78-rasmga qarang).  

 
   Bunda f(x) differensiallanuvchi va uning f′(x) hosilasi  [a,b] kesmada uzluksiz deb hisoblaymiz. 

Berilgan [а,b] kesmani  

а=х0 <х1<х2< ∙∙∙<хi-1<хi< ∙∙∙<xn=b 

nuqtalar bilan ixtiyoriy n bo‘lakka ajratamiz. Natijada AB yoy n ta kichik Ai–1 Ai (i=1, 2, ∙∙∙, n) 

yoychalarga ajraladi.  

 

Agar AB yoy uzunligi l va Ai–1 Ai (i=1, 2, ∙∙∙, n) yoychalar uzunliklari Δli deb olsak, unda    






n

i

ill

1

 

deb yozish mumkin. Endi kichik Ai–1 Ai (i=1, 2, ∙∙∙, n) yoychalarni ularning vatari , ya’ni  Ai–1Ai 

kesmalar bilan almashtiramiz. To‘g‘ri burchakli Ai–1AiD uchburchakda  

|Ai–1D|= xi –xi–1=Δ xi ,       |AiD|=f(xi)–f(xi–1)=Δ f(xi) 

katetlar bo‘yicha Ai–1Ai gipotenuza uzumligini Pifagor teoremasidan foydalanib topamiz: 
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Bu yerda Δli ≈ |Ai–1Ai| deb, izlanayotgan yoy uzunligi l uchun ushbu taqribiy tenglikni hosil 

etamiz:  
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Bu taqribiy tenglikdan aniq tenglikka o‘tish uchun n→∞, Δn→0 deb olamiz. Bu holda, hosila 

ta’rifiga asosan, 

)(
)(

i
i

i xf
x

xf





 

deb olish mumkin. Shu sababli yuqoridagi Ln  yig‘indini 2)]([1 xf   funksiya uchun [a,b] kesma 

bo‘yicha integral yig‘indi deb qarash mumkin. Unda, aniq integral ta’rifiga asosan, izlanayotgan 

yoy uzunligi l uchun quyidagi formulani hosil etamiz: 
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            Misol sifatida y=lnsinx egri chiziqning x=π/3 va x=π/2 abssissali nuqtalari orasidagi 

yoyining uzunligini topamiz. Bunda y′=ctgx ekanligidan va universal almashtirmadan 

foydalanib, (6) formulaga asosan, ushbu natijani olamiz: 
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       Agar egri chiziq x=φ(t) , y=ψ(t) ( t[α, β]) parametrik tenglamasi bilan berilgan bo‘lsa, unda 

dx= φ′(t)dt ,  dy= ψ′(t)dt  va  
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bo‘lgani uchun (6) formula quyidagi ko‘rinishga keladi: 
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     Misol sifatida x=etcost ,  y=etsint  (t[0,lnπ]) parametrik tenglamasi bilan berilgan egri chiziq 

yoyi uzunligini topamiz. Bunda 

x′=φ′(t)= et(cost–sint) ,  y′=ψ′(t)= et(cost+sint)  

bo‘lgani uchun, (7) formulaga asosan, quyidagi javobga ega bo‘lamiz: 

)1(22)]sin(cos[)]sin(cos[
ln

0

ln

0

22   




ttt edtttettel  . 

7.3. Aniq integral yordamida  jismlar hajmini hisoblash. Maktab geometriyasidan 

biz faqat eng sodda  jismlar bo‘lmish prizma, piramida, konus, silindr va shar hajmlarini 

hisoblash formulalarini bilamiz.  Aniq integral yordamida bir qator murakkabroq jismlarning 

hajmini hisoblash imkoniyatiga ega bo‘lamiz. 

 Jism hajmini uning  ko‘ndalang kеsimi  yuzasi bo‘yicha hisoblash.   Bizga  biror 

J jism berilgan bo‘lib, uni OX o‘qiga pеrpеndikular tekisliklar bilan kesganimizda hosil 

bo‘ladigan  kеsimlarning yuzasi ma’lum va bu yuza biror uzluksiz S(x), x[a,b], funksiya orqali 

ifodalansin. Bu holda J jismning V hajmini topish masalasini qaraymiz. Buning uchun [а,b] 

kesmani  

а=х0 <х1<х2< ∙∙∙<хi-1<хi< ∙∙∙<xn=b 

nuqtalar bilan ixtiyoriy n bo‘lakka ajratamiz va bu nuqtalar orqali  OX o‘qiga pеrpеndikular 

tekisliklar o‘tkazamiz. Bu tеkisliklar jismni Ji (i=1, 2, ∙∙∙, n) qatlamlarga ajratadi. Bu 

qatlamlarning hajmlarini Vi (i=1, 2, ∙∙∙, n)  deb belgilasak, unda izlangan V hajmni 

V=V1+V2+∙∙∙+Vn yig‘indi ko‘rinishida yozish mumkin. Yuqorida ko‘rsatilgan xi bo‘linish 

nuqtalari orqali hosil qilingan har bir [xi–1, xi] kesmachalardan (i=1, 2, ∙∙∙, n) ixtiyoriy bir ξi 

nuqtalarni tanlab olamiz. Endi Ji (i=1, 2, ∙∙∙, n) qatlamlarning har birini balandligi xi =xi–xi–1, 

asosining yuzasi esa S(i) bo‘lgan  silindrik jismlar bilan almashtiramiz. Bu holda Vi S(i)xi 

taqribiy tenglik o‘rinli  ekanligini nazarga olsak, yuqoridagi yig‘indidan 

n

n

i

ii

n

i

i VxSVV  
 11

)(  

taqribiy natijaga ega bo‘lamiz. Bu taqribiy tenglikda bo‘laklar soni n qanchalik katta va 

i
ni

n x
1

max qanchalik kichik bo‘lsa, Vn yig‘indi izlanayotgan V hajm qiymatiga shunchalik yaqin 

bo‘ladi deb olish mumkin. Shu sababli J jismning hajmi V yuqoridagi Vn yig‘indilar ketma-
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ketligining n→∞, Δn→0 bo‘lgandagi limiti deb olinadi. Unda Vn yig‘indi S(x) funksiya uchun 

[a,b] kesma bo‘yicha integral yig‘indi ekanligini hisobga olib va aniq integral ta’rifidan 

foydalanib, berilgan J jismning V hajmini uning ko‘ndalang kesimi yuzasi S(x) bo‘yicha 

hisoblash uchun quyidagi formulaga ega bo‘lamiz: 

                                            







b

а

i

n

i

i
n

n
n

dxxSxSVV

nn

)()(limlim

10
,

0
,

  .         (8)  

      Misol sifatida asosining radiusi R, balandligi esa h bo‘lgan doiraviy konusning (79-rasmga 

qarang) V hajmini (8) formula yordamida topamiz. 

 
Bunda ko‘ndalang kesimlar doiralardan iborat bo‘lib, ularning radiuslari r=Rx/h, x[0,h], 

funksiya bilan aniqlanadi. Demak, ko‘ndalang kesim yuzasi  

S(x)=πr2=π(Rx/h)2 

funksiya bilan ifodalanadi. Unda bu konus hajmi uchun, (8) tenglikka asosan, 

hS
hR

h

hR

h

xR
dx

h

xR
dxxSV asos

hhh

  3

1

333
)(

2

2

32

0

2

32

0

2

22

0


 

formulaga , ya’ni bizga maktabdan tanish bo‘lgan natijaga kelamiz. 

 Aylanma jismlarining hajmini hisoblash. Endi у=f(x), x[a,b], funksiya grafigi 

orqali hosil qilingan egri chiziqli trapetsiyaning  OX koordinata o‘qi atrofida aylanishdan hosil 

bo‘lgan J aylanma jismning (80-rasmga qarang) V hajmini topish masalasini ko‘ramiz. 

       Bunda aylanma jismning  ko‘ndalang kesimlari doiralardan iborat bo‘lib, ularning yuzasi  

S(х)=f 2(x) funksiya bilan ifodalanadi. Demak, (8) formulaga asosan, aylanma jism hajmi V 

uchun ushbu formulaga ega bo‘lamiz: 

                                                        

b

а

dxxfV )(2    .                                   (9) 

      Misol sifatida oldin ko‘rib o‘tilgan doiraviy konusning hajmini yana bir marta hisoblaymiz. 

Bu konusni uning y=Rx/h tenglamali yasovchisini OX koordinata o‘qi atrofida aylanishidan hosil 

bo‘lgan aylanma jism deb qarash mumkin ya shu sababli, (9) formulaga asosan,  

hS
hR

h

hR

h

xR
dx

h

xR
V asos

hh

  3

1

333

2

2

32

0

2

32

0

2

22 
  

natijaga, ya’ni oldin hosil qilingan formula o‘rinli ekanligiga yana bir marta ishonch hosil 

etamiz.  

      Yana bir misol sifatida yarim o‘qlari a va b bo‘lgan ellipsni OX o‘q atrofida aylantirishdan 

hosil bo‘ladigan ellipsoidning hajmini topamiz. Ellipsning kanonik tenglamasidan (V bob,§3, 

(7)) 

],[,)1(1
2

2
22

2

2

2

2

aax
a

x
by

b

y

a

x
  

ekanligini topamiz. Bu natijani (7) formulaga qo‘yib, ellipsoidning V hajmini hisoblaymiz: 

2

2

3
2

2

2
222

3

4
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3
()1()( ab

a

x
xbdx

a

x
bdxydxxfV

a
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a

a

a

a

a
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    Agar bunda a=b=R deb olsak, unda ellipsoid radiusi R bo‘lgan sharga aylanadi va bu holda 

sharning halmi uchun yuqoridagi natijadan bizga maktabdan tanish bo‘lgan V=4πR3/3  formula 

kelib chiqadi. 

7.4. Aniq integralni mexanika masalalariga tatbiqlari.   Biz oldin kattaligi  

o‘zgaruvchan va f(x) funksiya bilan aniqlanadigan kuch moddiy nuqtani [a,b] kesma bo‘yicha 

harakatlantirganda bajarilgan A ish qiymati aniq integral orqali 


b

a

dxxfA )(                       

formula bilan hisoblanishini ko‘rsatgan edik. Ammo bu bilan aniq integralni mexanika 

masalalarini yechishga tatbig‘i chegaralanib qolmaydi. Bunga misol sifatida bu yo‘nalishda yana 

ikkita masalani ko‘rib o‘tamiz. 

 Notekis harakatda bosib o‘tilgan masofani hisoblash.   Ma’lumki, biror v 

o‘zgarmas  tezlik bilan to‘g‘ri chiziq bo‘ylab tekis harakat qilayotgan moddiy nuqtaning  [a,b] 

vaqt oralig‘ida bosib o‘tgan s masofasi s=v(b-a) formula bilan hisoblanadi. Endi  tezligi har bir t 

vaqtda o‘zgaruvchan  va v=v(t) funksiya bilan aniqlanadigan  notekis harakatda moddiy 

nuqtaning  [a,b] vaqt oralig‘ida bosib o‘tadigan s masofani hisoblash masalasini ko‘ramiz.  

Buning uchun  [a,b] vaqt oraligini   a=t0, t1, t2, ….. ,  tn-1,  tn=b nuqtalar bilan ixtiyoriy n bo‘lakka 

ajratamiz. Har bir (ti-1, ti) vaqt  oraliqchalari uzunliklarini ti kabi belgilaymiz va undan ixtiyoriy 

bir it
~  nuqtani tanlaymiz. Moddiy nuqtaning (ti-1, ti) vaqt  oraliqchalarida bosib o‘tgan masofasini 

si kabi belgilab, bu vaqtda uning vi  tezligi taqriban o‘zgarmas va vi=v( it
~ )dеb olamiz. Bu holda  si 

 vi ti =v( it
~ )ti  bo‘lib, bosib o‘tilgan s masofa uchun 

 
 



n

i

n

i

iiii

n

i

i ttvtvss

1 11

)
~

(  

taqribiy tеnglikni hosil qilamiz. Bu masofaning aniq qiymatini topish  maqsadida bo‘lakchalar 

soni n ni  cheksiz oshirib boramiz. Bunda 
ni

in x



1

max cheksiz kamayib boradi deb hisoblaymiz. 

Natijada, aniq integral ta’rifiga asosan,                                

 




b
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n
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ii
n

dttvttvs

n

)()
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(lim

10
,

                           (10) 

formulaga ega bo‘lamiz. 

         Misol sifatida tezligi  v(t)=t2+3t qonun bo‘yicha o‘zgaradigan notekis harakatda [3,8] vaqt 

oralig‘ida bosib o‘tilgan s masofani  (10) formulaga asosan topamiz: 

.59545640)323()828()2()43( 2323

8

3

8
3

232   ttdttts  

      Bundan tashqari aniq integral bir jinsli bo‘lmagan sim massasini, yassi chiziq va geometrik 

shaklning og‘irlik markazi, inersiya momentlarini hisoblash uchun ham qo‘llaniladi. 

XULOSA 

 

      Oldin aytilgandek aniq integral juda ko‘p amaliy masalalarni yechish uchun qo‘llaniladi. 

Geometriyada aniq integraldan turli ko‘rinishdagi egri chiziqli trapetsiyalarning yuzalarini 

hisoblash, egri chiziq yoyining uzunligini topish, jismlar hajmini aniqlash kabi masalalarni 

yechishda foydalaniladi. Aniq integralning mexanik tatbiqlariga misol sifatida kuch bajargan 

ishni hisoblash, notekis harakatda bosib o‘tilgan masofani aniqlash, sim massasini topish 

kabilarni ko‘rsatish mumkin. Iqtisodiy nazariyada esa aniq integral yordamida ishlab chiqarilgan 

mahsulot hajmini topish, iqtisodiy ko‘rsatkich bo‘lgan Djini koeffitsiyentini hisoblash, 

iste’molchi va ishlab chiqaruvchining yutug‘ini aniqlash kabi masalalar o‘z yechimini topadi.  

Tayanch iboralar 
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* Egri chiziqli trapetsiya yuzasi * Tekislikdagi shakl yuzasi * Egri chiziq yoyi uzunligi * 

Ko‘ndalang kesim bo‘yicha jism hajmi * Aylanma jism hajmi* O‘zgaruvchi kuch bajargan ish * 

Notekis harakatda bosib o‘tilgan masofa * Lorents egri chizig‘i * Djini koeffitsiyenti * Talab 

funksiyasi * Taklif funksiyasi * Bozor muvozanati * Iste’molchining yutug‘i * Ishlab 

chiqaruvchining yutug‘i 

 

Takrorlash uchun  savollar 

1. Tekislikdagi geometrik shakllarning yuzasi aniq integral orqali qanday hisoblanadi? 

2. Tekislikdagi egri chiziq yoyi uzunligi aniq integral orqali qanday hisoblanadi? 

3. Jism hajmini uning ko‘ndalang kеsimi yuzasi orqali hisoblash formulasi qanday 

ko‘rinishda bo‘ladi? 

4. Aylanma jismning hajmi aniq integral yordamida qanday hisoblanadi? 

5. O‘zgaruvchi kuch bajargan ish aniq integral orqali qanday ifodalanadi? 

6.  Notekis harakatda bosib o‘tilgan masofani hisoblash formulasini yozing. 

 

 

24§  XOSMAS  INTЕGRALLAR 

 

 I tur  xosmas  integrallar. 

 II tur  xosmas  integrallar. 

 Aralash turli  xosmas  integrallar. 

 

            Berilgan y=f(x) funksiyaning aniq integrali tushunchasini ikkita shart bajarilgan holda 

qaragan edik. Birinchidan, [a,b] integrallash sohasining a va b chegaralari chekli sonlardan 

iborat deb olingan edi. Ikkinchidan, integral ostidagi f(x) funksiya [a,b] integrallash sohasida 

chegaralangan deb hisoblangan edi.  

        Ammo bir qator masalalarni yechishda quyi yoki yuqori chegaralaridan kamida bittasi 

cheksiz (±∞) yoki integral ostidagi f(x) funksiya integrallash sohasida chegaralanmagan  

integrallar paydo bo‘ladi. Masalan, y=e–x, x=0 va y=0 chiziqlar bilan chegaralangan egri chiziqli 

trapetsiyani yuzasini topish masalasi [0,∞) cheksiz soha bo‘yicha integral tushunchasini 

kiritishni va uni hisoblashni taqozo qiladi. Yoki ]1,0[,2  xxy , parabola yoyining uzunligini 

topish masalasi [0,1] kesmada chegaralanmagan 
x

xf
1

1)(   funksiyani integrallash masalasiga 

keladi. 

     Shu sababli aniq integral tushunchasini bunday hollar uchun umumlashtirishga to‘g‘ri keladi 

va bu yerda biz shu masala bilan shug‘ullanamiz. 

8.1. I tur  xosmas  integrallar. Berilgan y=f(x) funksiya [a, +∞) cheksiz yarim 

oraliqda aniqlangan va ixtiyoriy chekli b≥a uchun [a,b] kesmada integrallanuvchi , ya’ni 


b

a

dxxfbF )()(  

integral mavjud bo‘lsin. 
          1-TA’RIF:  y=f(x) funksiyaning [a, +∞) cheksiz yarim oraliq bo‘yicha I tur xosmas 
integrali deb yuqori chegarasi o‘zgaruvchi  F(b) integralning b→+∞ bo‘lgandagi limitiga 
aytiladi. 
          y=f(x) funksiyaning [a, +∞) cheksiz yarim oraliq bo‘yicha I tur xosmas integrali  

                                                       


a

dxxf )(                                   (1) 

deb belgilanadi va , ta’rifga asosan, 
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b

a
b

a

dxxfdxxf )(lim)(                                 (2) 

kabi aniqlanadi. 
        Geometrik nuqtai nazardan (1) xosmas integral y=f(x)  [f(x)≥0], x=a va y=0 chiziqlar bilan 
chegaralangan cheksiz shaklning yuzasini ifodalaydi. 
         2-TA’RIF:  Agar (2) limit mavjud va chekli bo‘lsa, unda (1) xosmas integral 
yaqinlashuvchi, aks holda esa uzoqlashuvchi deyiladi.  
           (1) xosmas integralni qarashda ikkita masala paydo bo‘ladi. 

    I. (1) xosmas integral yaqinlashuvchi yoki uzoqlashuvchi ekanligini aniqlash; 

   II. (1) xosmas integral yaqinlashuvchi bo‘lgan holda uning qiymatini topish. 

          Misol sifatida ushbu I tur xosmas integralni qaraymiz: 

                                   0,  


a
x

dx
I

a

                                         (3) 

Bu integralni uch holda tahlil etamiz. 

1) Dastlab α>1 holni qaraymiz.  Bu holda xosmas integral ta’rifi va Nyuton – Leybnits 

formulasiga asosan quyidagi natijani olamiz: 

1
)0(

1

1
)

1
(lim

1

1

1
limlim

1
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1

1
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x
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dx
I
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b
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b

a
bb

   

    Demak, bu holda qaralayotgan (3) xosmas integral yaqinlashuvchi va uning qiymati a1–α 

/( α–1) bo‘ladi. 

2) Endi α=1 holni tahlil etamiz: 


  )ln(lnlimlnlimlim1 abx

x

dx
I

b

b

ab

b

a
b

 . 

          Demak, bu holda (3) xosmas integral uzoqlashuvchi. 

3)  α<1, ya’ni 1–α>0  holni ko‘rib chiqamiz: 
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1
limlim 11

1







ab
x

x

dx
I

b

b
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b
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bb

. 

      Demak, bu holda ham (3) xosmas integral uzoqlashuvchi ekan. 

      Shunday qilib, (3) xosmas integral α>1 holda yaqinlashuvchi, aks holda, ya’ni α≤1 

bo‘lganda uzoqlashuvchi bo‘ladi. Bu natijaning geometrik ma’nosi shundan iboratki, tekislikdagi 

0,1,)0,),[(
1

 yxaax
x

y


 

chiziqlar bilan chegaralangan yarim cheksiz geometrik shakllar α>1 holda  qiymati S=a1–α /( α–

1) bo‘l gan chekli yuzaga ega (83-rasmga qarang). 

          Aksincha, α≤1 bo‘lganda esa bu geometrik shakllar cheksiz yuzaga ega bo‘ladi. 

        Ko‘p hollarda (1) xosmas integralning aniq qiymatini bilish shart bo‘lmasdan, uning 

yaqinlashuvchi yoki uzoqlashuvchi ekanligini va, yaqinlashuvchi bo‘lgan holda, qiymatini 

baholash  yetarlidir. Bunday hollarda quyidagi teoremalardan foydalaniladi.  

         1-TEOREMA:  Agar a≤x<∞ cheksiz yarim oraliqda 0≤f(x)≤g(x) va 


a

dxxg )(  xosmas 

integral yaqinlashuvchi bo‘lsa, unda 


a

dxxf )(  xosmas integral ham yaqinlashuvchi va quyidagi 

tengsizlik o‘rinli  bo‘ladi: 






aa

dxxgdxxf )()(  
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  2-TEOREMA:  Agar  a≤x<∞  cheksiz yarim oraliqda 0 ≤ g(x) ≤ f(x)  va  


a

dxxg )(  xosmas 

integral uzoqlashuvchi bo‘lsa, unda 


a

dxxf )(  xosmas integral ham uzoqlashuvchi bo‘ladi. 

     Bu teoremaning isboti 1-teorema isboti singari amalga oshiriladi va o‘quvchiga mustaqil ish 

sifatida havola etiladi. 

        Masalan, 





1
3

4
dx

x

x
I   xosmas integral uzoqlashuvchi ekanligini ko‘rsatamiz. Haqiqatan 

ham,   x≥1 bo‘lganda, integral ostidagi funksiya 

                                          )(
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33

xg
хх

х
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х
xf 


  

shartni qanoatlantiradi va 

              2) 




 bх
х

dx

х

dx
dxxg

b

b
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b

b
2(lim2limlim)(

1
111

. 

Bu yerdan, 2-tеorеmaga asosan,  berilgan I integral uzoqlashuvchi ekanligi kelib chiqadi. 

      Agar xosmas integral ostidagi f(x) funksiya turli ishorali qiymatlarni qabul etsa, unda 

quyidagi teoremadan foydalanish mumkin. 

          3-TEOREMA:  Agar x≥a bo‘lganda  |f(x)|≤g(x) va 


a

dxxg )(  xosmas integral 

yaqinlashuvchi bo‘lsa, unda 


a

dxxf )( xosmas integral ham yaqinlashuvchi va  

                                     




aaa

dxxgdxxfdxxf )()()(                               (4) 

tengsizlik o‘rinli bo‘ladi. 

                  Masalan, ixtiyoriy λ haqiqiy soni uchun 

                                        )0,1(
cos




adx
x

x

a





                              (5) 

xosmas integral yaqinlashuvchi bo‘ladi, chunki 
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                3-TA’RIF:  Agar 




a

dxxfJ )(  xosmas integral yaqinlashuvchi bo‘lsa, unda 






a

dxxfI )(  xosmas integral absolut yaqinlashuvchi deyiladi. Agar I yaqinlashuvchi, J esa 

uzoqlashuvchi bo‘lsa, unda I xosmas integral shartli yaqinlashuvchi deb ataladi.  

                   Masalan, (5) xosmas integral α>1 holda absolut yaqinlashuvchi, 0<α≤1 holda esa 

shartli yaqinlashuvchi ekanligini ko‘rsatish mumkin.  

      Yuqoridagi (4) tengsizlikdan absolut yaqinlashuvchi xosmas integral yaqinlashuvchi ekanligi 

kelib chiqadi. 

   Agar y=f(x) funksiya (–∞, b] cheksiz yarim oraliqda aniqlangan bo‘lsa, uning bu soha bo‘yicha 

I tur xosmas integrali yuqoridagi (2) tenglikka o‘xshash tarzda quyidagicha aniqlanadi: 

                           




b

a
a

b

dxxfdxxf )(lim)(       .                        (6) 
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        Bu xosmas integral uchun ham uning yaqinlashuvchi yoki uzoqlashuvchi ekanligi 2-ta’rif 

asosida aniqlanadi. 

       Masalan, har qanday chekli b va λ>0 sonlari uchun 




b

xdxeI    xosmas integral 

yaqinlashuvchi, chunki 
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limlim  . 

      Agar y=f(x) funksiya cheksiz  (–∞,∞) oraliqda aniqlangan bo‘lsa, uning bu oraliq bo‘yicha I 

tur xosmas integrali yuqorida kiritilgan xosmas integrallar orqali  






dxxf )( 


c

dxxf )( 


c

dxxf )( 

c

a
a

dxxf )(lim 

b

c
b

dxxf )(lim      (7) 

tenglik bilan aniqlanadi. Bunda c – ixtiyoriy chekli son, jumladan 0 bo‘lishi mumkin.  

      4-TA’RIF:   Agar (7) tenglikning o‘ng tomonidagi ikkala xosmas integral yaqinlashuvchi 

bo‘lsa, unda tenglikning chap tomonidagi xosmas integral ham yaqinlashuvchi deyiladi. Agar 

o‘ng tomondagi xosmas integrallardan kamida bittasi uzoqlashuvchi bo‘lsa, unda chap 

tomondagi xosmas integral uzoqlashuvchi deb ataladi. 

      Masalan, 
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b

baa
xx

0

0
limlim arctgarctg , 

ya’ni J xosmas integral yaqinlashuvchi ekan. Demak, y=1/(1+x2) , ),( x , va y=0 chiziqlar 

bilan chegaralangan cheksiz geometrik shakl (84-rasmga qarang) chekli va π soniga teng yuzaga 

ega bo‘ladi. 

8.2. II tur  xosmas  integrallar.  Endi chegaralanmagan funksiyalar  uchun aniq 

integral tushunchasini umumlashtiramiz. Berilgan y=f(x) funksiya (a,b] yarim oraliqda 

chegaralanmagan, ammo ixtiyoriy ],0( ab  uchun bu funksiya [a+ε,b] kesmada chegaralangan 

va integrallanuvchi bo‘lsin. Bu holda 

,],0(,)()( abdxxfF

b

a

 






 

funksiyani qarash mumkin. 

           5-TA’RIF:   F(ε) funksiyaning ε→0+0 holdagi o‘ng limiti berilgan f(x) funksiyaning [a,b] 

kesma bo‘yicha II tur xosmas integrali deb ataladi. 

      Berilgan f(x) funksiyaning [a,b] kesma bo‘yicha II tur xosmas integrali quyidagicha 

belgilanadi va aniqlanadi: 

                            dxxfFdxxf

b

a

b

a










 )(lim)(lim)(
0000

                            (8) 

limitga aytiladi.  

        6-TA’RIF: Agar (8) limit mavjud va chekli bo‘lsa, u holda II tur xosmas integral 

yaqinlashuvchi deyiladi. Aks holda bu xosmas integral uzoqlashuvchi dеb ataladi. 

       Misol sifatida ushbu II tur xosmas integralni ko‘ramiz: 

                           )0,0()(

0

  


b
x

dx
I

b

    .                      (9) 

Bu yerda uch holni qaraymiz. 

1) Dastlab 0<α<1 holni tahlil etamiz: 
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Demak, bu holda (9) II tur xosmas integral yaqinlashuvchi va uning qiymati b1–α . 
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2) Endi α=1 holni o‘rganamiz: 


  )ln(lnlimlnlimlim)1(
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bx

x
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 . 

Demak, bu holda (9) II tur xosmas integral uzoqlashuvchi bo‘ladi. 

     3)   α>1 holni qaraymiz:  
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bb

. 

Demak, bu holda ham (9) II tur xosmas integral uzoqlashuvchi bo‘ladi.  

Shunday qilib, (9) xosmas integral 0<α<1 holda yaqinlashuvchi, α≥1 holda esa 

uzoqlashuvchi ekan. Bu natijaning geometrik ma’nosi shundan iboratki, y=1/xα , x=0, x=b>0, y=0 

chiziqlar bilan chegaralangan cheksiz geometrik shaklning S yuzasi 0<α<1 holda chekli va S= 

b1–α (keyingi betdagi 85-rasmga qarang), α≥1 holda esa bu shakl yuzasi cheksiz bo‘lar ekan. 

  y=f(x) funksiya [a,b) yarim oraliqda chegaralanmagan, ammo ixtiyoriy ],0( ab  uchun 

bu funksiya [a,b–ε] kesmada chegaralangan va integrallanuvchi bo‘lsin. Bu holda f(x) 

funksiyaning II tur xosmas integrali  quyidagicha kiritiladi: 

                            dxxfdxxf

b

a

b

a










)(lim)(

00
 . 

       Bu yerda ham tenglikning o‘ng tomonidagi limit mavjud va chekli bo‘lsa xosmas integral 

yaqinlashuvchi, aks holda – uzoqlashuvchi deyiladi. 

        Masalan,   
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       Demak, bu II tur xosmas integral yaqinlashuvchi. 
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        Demak, bu II tur xosmas integral uzoqlashuvchi. 

     Agar y=f(x) funksiya [a,b] kesmaning biror ichki x=c nuqtasida chegaralanmagan bo‘lsa, bu 

holda II tur xosmas integral 

                        

b

c

c

a

b

a

dxxfdxxfdxxf )()()(                               (10) 

tenglik orqali kiritiladi. Bu xosmas integralning yaqinlashuvchi yoki uzoqlashuvchi bo‘lishi 4-

ta’rif singari aniqlanadi. 

               II tur xosmas integrallarning yaqinlashuvchi yoki uzoqlashuvchi ekanligini yetarli shartlari 

oldin I tur xosmas integrallar uchun ifodalangan 1-3 teoremalarga o‘xshash ifodalanadi. 

8.3. Aralash turdagi xosmas integrallar. Agar y=f(x) funksiya x=a nuqtada 

chegaralanmagan bo‘lsa, unda [a,+∞) yoki (–∞, a] cheksiz yarim oraliqlar bo‘yicha aralash 

turdagi xosmas integrallar 

),()()()(  


badxxfdxxfdxxf

b
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aa

  )()()()( acdxxfdxxfdxxf

a

c

ca

 


 

kabi aniqlanadi. Bunda tengliklarning o‘ng tomonidagi I va II turdagi xosmas integrallarning 

ikkalasi ham yaqinlashuvchi bo‘lsa aralash turdagi xosmas integral ham yaqinlashuvchi, aks 

holda esa uzoqlashuvchi deb hisoblanadi. 

             Masalan, 
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funksiya uchun 




0

)( dxxfI  xosmas integralni qaraymiz: 
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        Demak, aralash turdagi I integral yaqinlashuvchi va uning qiymati I=I1+ I2=3 .  

        Xuddi shunday tarzda aralash turdagi 
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dx
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xosmas integrallar uzoqlashuvchi ekanligini ko‘rsatish mumkin va bu o‘quvchiga mustaqil ish 

sifatida havola etiladi. 

 

 

XULOSA 

    Aniq integral ta’rifida integrallash sohasi chekli kesma va integral ostidagi funksiya 

chegaralangan deb qaralgan edi. Ammo bir qator masalalarni yechishda bu shartlardan kamida 

bittasi bajarilmaydigan vaziyatlar paydo bo‘ladi. Misol sifatida cheksiz geometrik shakllarning 

yuzasini hisoblash masalasini ko‘rsatish mumkin. Bunday hollarda xosmas integrallar 

tushunchasidan foydalaniladi. Ular ma’lum bir aniq integral qiymatlarining u yoki bu holdagi 

limiti kabi aniqlanadi. Bu limit mavjud va chekli bo‘lsa, xosmas integral yaqinlashuvchi, aks 

holda esa uzoqlashuvchi deyiladi.  

     Integrallash sohasining kamida bitta chegarasi cheksiz bo‘lgan holda I tur xosmas integral 

tushunchasiga kelamiz. Agar integral ostidagi funksiya chegaralanmagan bo‘lsa, unda II tur 

xosmas integralga ega bo‘lamiz. Chegaralaridan kamida bittasi cheksiz va integral ostidagi 

funksiya chegaralanmagan bo‘lgan xosmas integrallar aralash turli deb ataladi. 

 

Tayanch iboralar 

 

* I tur xosmas integral * Xosmas integralning geometrik ma’nosi * Yaqinlashuvchi xosmas 

integral * Uzoqlashuvchi xosmas integral *Absolut yaqinlashuvchi xosmas integral  * Shartli 

yaqinlashuvchi xosmas integral  * II tur xosmas integral  * Aralash turdagi xosmas integral .  

 

Takrorlash uchun  savollar 

 

1. Xosmas integral tushunchasi qayerdan paydo bo‘ladi? 

2. I tur xosmas integral qanday ta’riflanadi? 

3. I tur xosmas integralning geometrik mazmuni nimadan iborat? 

4. Qachon xosmas integral yaqinlashuvchi deyiladi? 

5. Qachon xosmas integral uzoqlashuvchi deyiladi? 

6. Xosmas integral yaqinlashuvchi bo‘lishining yetarli sharti nimadan iborat?   

7. Xosmas integral qaysi shartda uzoqlashuvchi bo‘ladi? 

8. Qachon xosmas integral absolut yaqinlashuvchi deyiladi? 

9.  Absolut yaqinlashuvchi xosmas integral qanday xossaga ega? 

10. Qachon xosmas integral shartli yaqinlashuvchi deyiladi? 

11.  II tur xosmas integral qanday ta’riflanadi? 

12.  Aralash turdagi xosmas integral qanday aniqlanadi? 
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25§  IKKI O‘ZGARUVCHILI FUNKSIYA , UNING LIMIT IVA UZLUKSIZLIGI.IKKI 

O‘ZGARUVCHILI FUNKSIYANING XUSUSIY HOSILALARI.TO‘LA 

DIFFERENSIAL. 

REJA 

 Ko‘p o‘zgaruvchili funksiya tushunchasiga olib keluvchi masalalar. 

 Ko‘p o‘zgaruvchili funksiyalar va ular bilan bog‘liq tushunchalar. 

 Ikki  o‘zgaruvchili funksiyaning limiti. 

 Ikki o‘zgaruvchili funksiyaning uzluksizligi. 

 Ikki o‘zgaruvchili uzluksiz  funksiyalarning xossalari. 

Tayanch iboralar 

* Skalyar ko‘paytma * Evklid fazosi * Masofa  * Ko‘p o‘zgaruvchili funksiya * Aniqlanish 

sohasi * Qiymatlar sohasi  * Funksiya grafigi * Sirt tenglamasi * Sath chizig‘i * Funksiya limiti  

* Takroriy limit * Funksiya uzluksizligi * Funksiyaning argument bo‘yicha uzluksizligi * Ichki 

nuqta  * Chegaraviy nuqta  * Ochiq soha  * Yopiq soha  * Veyershtrass teoremasi * 

Chegaralangan funksiya * Bog‘lamli soha * Boltsano-Koshi teoremasi * Funksiyaning 

uzlukliligi    

 

Ko‘p o‘zgaruvchili funksiya tushunchasiga olib keluvchi masalalar. Biz y=f(x) 

ko‘rinishdagi bir o‘zgaruvchili funksiyalar bilan tanishgan va ularni o‘rgangan edik. Bunda 

ikkita x va y o‘zgaruvchilar orasidagi bog‘lanish qaralib, bitta erkli o‘zgaruvchi (argument) x 

qiymatlari bo‘yicha ikkinchi y erksiz o‘zgaruvchi (funksiya) qiymatlari to‘liq aniqlanar edi. 

Masalan, kvadratning yuzini ifodalovchi S funksiya uning tomoni x orqali S=x2, kubning hajmi V 

uning qirrasi x orqali V=x3 ko‘rinishda to‘liq aniqlanadi. Ko‘rib o‘tilgan talab p=f(q) va taklif 

p=g(q) funksiyalarida mahsulot hajmini ifodalovchi bitta q o‘zgaruvchini (omilni) p mahsulot 

narxiga ta’siri qaralgan edi.  

        Ammo bir qator amaliy masalalarni o‘rganishda ikkitadan ortiq o‘zgaruvchilar orasidagi 

shunday bog‘lanishlarni qarashga to‘g‘ri keladiki, ulardan birining qiymatlari qolganlarining 

qiymatlari orqali to‘liq aniqlanadi.  

        Masalan, matematikada turli to‘g‘ri to‘rtburchaklarning yuzi S uning tomonlarini 

ifodalovchi ikkita erkli x va y o‘zgaruvchilar orqali S=xy , to‘g‘ri burchakli parallelepipedning 

hajmi V  uning qirralarini ifodalovchi uchta x, y va z  erkli o‘zgaruvchilar yordamida V=xyz 

ko‘rinishda aniqlanadi.  

        Fizikada jismning turli nuqtalardagi zichligi ρ=ρ(x,y,z), harorati T=T(x,y,z) va shu kabi 

kattaliklar bu nuqtaning vaziyatini ifodalovchi uchta erkli  x, y, z  koordinatalar orqali aniqlanadi. 

Bunga qo‘shimcha ravishda t vaqtni ham hisobga olsak, unda yuqoridagi kattaliklar to‘rtta a, a, z 

va t erkli o‘zgaruvchilar orqali ifodalanadi. 

         Iqtisodiyotda ishlab chiqarilgan mahsulot miqdori y va turli x1, x2 ,  x3, ··· , xn omillar 

orasidagi bog‘lanish  

n

nxxxay
 21

210  

ko‘rinishdagi ishlab chiqarish funksiyasi orqali o‘rganiladi. Birinchi marta bunday  ishlab 

chiqarish funksiyalari 1928 yilda amerikalik olimlar K.Kobb va P. Duglas tomonidan ikki omilli 

hol uchun 

10,1

210    xxay  

ko‘rinishda taklif etilgan va shu sababli Kobb – Duglas funksiyasi deb ataladi. Bunda x1–asosiy 

ishlab chiqarish fondi hajmi, x2–sarflangan mehnat resurslari hajmi bo‘lib hisoblanadi.  
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Ko‘p o‘zgaruvchili funksiyalar va ular bilan bog‘liq tushunchalar. Yuqorida ko‘rib 

o‘tilgan masalalar qiymati n ta x1, x2 ,  x3, ··· , xn erkli o‘zgaruvchilar orqali aniqlanadigan 

funksiyalar nazariyasini yaratishni taqozo qiladi. Buning uchun ixtiyoriy  x1, x2 ,  x3, ··· , xn 

haqiqiy sonlardan hosil qilingan x=( x1, x2 ,  x3, ··· , xn) vektorlardan tuzilgan n  o‘lchovli chiziqli 

fazoni (IV bob, §5) qaraymiz va uni Rn kabi belgilaymiz. Bu fazodagi ikkita 

x′= ),,,( 21 nxxx    ,  x′′= ),,,( 21 nxxx    

vektorlar uchun (x′, x′′) kabi belgilanadigan  skalyar ko‘paytma tushunchasini quyidagicha 

kiritamiz: 

(x′, x′′)= nn xxxxxx  2211  .                     (1)               

     1-TA’RIF:   Ixtiyoriy ikkita vektorlari uchun (1) tenglik orqali skalyar ko‘paytma kiritilgan 

Rn chiziqli fazo n o‘lchovli evklid fazo deb ataladi. 

           Kelgusida Rn evklid fazosiga tekislik va uch o‘lchovli fazoga o‘xshash geometrik talqin 

berish maqsadida unga  tegishli har bir x=( x1, x2 ,  x3, ··· , xn) vektorni shu fazoning nuqtasi deb 

ataymiz va uni bitta M harfi bilan belgilaymiz. Bunda x1, x2 ,  x3, ··· , xn sonlari M nuqtaning 

koordinatalari deb olinadi va bu tasdiq M(x1, x2 ,  x3, ··· , xn) ko‘rinishda ifodalanadi.  

      Endi Rn evklid fazodagi ikkita  

),,,(,),,,( 2121 nn xxxMxxxM    

nuqtalar orasidagi masofa tushunchasini kiritamiz. Bu masofani ),( MMd  kabi belgilaymiz va 

R2 tekislik yoki R3 fazodagi masofaga o‘xshash tarzda quyidagicha kiritamiz: 

     
22

22

2

11 )()()(),( nn xxxxxxMMd     .          

      Bu tushunchani skalyar ko‘paytma orqali d2(M1, M2)=( x′– x′′, x′– x′′) tenglik bilan ham 

kiritish mumkin. 

            2-TA’RIF:    Agar n o‘lchovli Rn evklid fazosidagi biror D to‘plamdagi har bir M(x1, x2 ,  

x3, ··· , xn) nuqtaga ma’lum bir qonun asosida qandaydir u haqiqiy son mos qo‘yilgan bo‘lsa, 

unda u berilgan D to‘plamda aniqlangan n o‘zgaruvchili funksiya deb ataladi. 

         D Rn to‘plamda aniqlangan n o‘zgaruvchili funksiya u=f(x1, x2 ,  x3, ··· , xn) yoki qisqacha 

u=f(M) kabi belgilanadi. Bunda x1, x2 ,  x3, ··· , xn sonlari funksiyaning argumentlari deb 

yuritiladi. 

          3-TA’RIF:  Berilgan n o‘zgaruvchili u=f(M) funksiya ma’noga ega bo‘lgan Rn evklid 

fazosidagi barcha M(x1, x2 ,  x3, ··· , xn) nuqtalar to‘plami funksiyaning aniqlanish sohasi , 

u=f(M)  funksiya qabul etadigan haqiqiy sonlar to‘plami esa bu funksiyaning qiymatlar to‘plami 

deyiladi.  

      Funksiyaning aniqlanish sohasi D{f}, qiymatlar sohasi esa E{f} kabi belgilanadi.  Masalan,  

 

22

2

2

1

2

nxxxru    

funksiyaning D{f} aniqlanish sohasi Rn evklid fazosini 

222

2

2

1

22

2

2

1

2 0 rxxxxxxr nn    

shartni qanoatlantiruvchi nuqtalar to‘plamidan iborat bo‘ladi. Bu to‘plam, uch o‘lchovli fazodagi 

sharga o‘xshatib,   Rn  evklid fazosidagi markazi O(0,0,···,0) nuqtada joylashgan r radiusli n 

o‘lchovli shar deb ataladi. Ko‘rilayotgan funksiyaning qiymatlar sohasi E{f}=[0, r] kesmadan 

iborat bo‘ladi. 
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       Kelgusida soddalik uchun va olinadigan natijalarni geometrik talqinini berish maqsadida 

asosan ikki o‘zgaruvchili funksiyalarni qarash bilan cheklanamiz. Shuni ta’kidlab o‘tish lozimki, 

bu xususiy n=2 holda olinadigan natijalar osonlik bilan  n>2 holga umumlashtirilishi mumkin. 

Bundan tashqari yozuvlarni soddalashtirish va uch o‘lchovli fazodagi (kelgusida uni qisqacha 

fazo deb yuritamiz) nuqta koordinatalariga moslashtirish maqsadida ikki o‘zgaruvchili 

funksiyani z, uning argumentlarini esa x va y kabi belgilaymiz. Shunday qilib, umumiy holda 

ikki o‘zgaruvchili funksiya z=f(x,y), z=g(x,y) va hokazo ko‘rinishda yoziladi.  Masalan,               

22

22 1
),(,153),(,1),(

yx
yxhzyxyxgzyxyxfz


  

ikki o‘zgaruvchili funksiyalar bo‘ladi. 

      Ikki o‘zgaruvchili z=f(x,y) funksiyaning D{f} aniqlanish sohasi tekislikdagi M(x,y) 

nuqtalardan tashkil topganligi uchun u tekislik yoki undagi biror sohadan iborat bo‘ladi. 

Masalan, yuqorida keltirilgan funksiyalar uchun D{f} markazi O(0,0) koordinata boshida 

joylashgan va radiusi r=1 bo‘lgan birlik doiradan, D{g} butun tekislikdan (D{g}=R2),  D{h}= 

R2–{O}, ya’ni tekislikning koordinata boshidan tashqari barcha nuqtalaridan iboratdir.  

       Ikki o‘zgaruvchili z=f(x,y) funksiyani geometrik mazmuni uning grafigi tushunchasidan 

kelib chiqadi. Bu tushunchani kiritish uchun fazoda ХYZ to‘g‘ri burchakli Dеkart koordinatalari 

sistemasini olamiz. XOY koordinata tekisligida funksiyaning  D{f} aniqlanish sohasini qaraymiz 

va uning har bir M(х,у)  nuqtasidan XОY koordinata tekisligiga pеrpеndikular o‘tkazamiz. Bu 

perpendikularga funksiyaning z= f(x,y) qiymatini qo‘yamiz. Natijada fazoda koordinatalari  (x, y, 

f (x,y)) bo‘lgan  P  nuqtani hosil qilamiz (keyingi betdagi 86-rasmga qarang). 

       4-TA’RIF:   z=f(x,y) funksiyaning grafigi deb fazodagi  

P(x, y, z)=P(x, y, f(x,y))= P(x, y, f(M)), M=M(x,y)D{f}, 

 nuqtalarning geometrik o‘rniga aytiladi. 

     Umuman olganda ikki o‘zgaruvchili z=f(x,y) funksiyaning grafigi fazodagi biror sirtdan 

iborat bo‘ladi va shu sababli  z=f(x,y) fazodagi sirt tenglamasi deb ham ataladi.  

     Masalan, yuqorida keltirilgan z=f(x,y) funksiyaning grafigi tenglamasi 

111 22222222  zyxyxzyxz  

bo‘lgan sferadan, z=g(x,y) funksiyaning grafigi esa tenglamasi z=3x+5y–1 yoki 3x+5y–z–1 =0 

bo‘lgan tekislikdan iboratdir. 

 

Ammo yuqoridagi z=h(x,y) funksiya grafigini to‘g‘ridan-to‘g‘ri tasavvur etish oson emas. 

Bunday hollarda funksiyaning sath chiziqlari tushunchasidan foydalanish mumkin. 
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        5-TA’RIF:   z=f(x,y) funksiyaning qiymatlari biror o‘zgarmas C soniga teng bo‘ladigan 

XOY koordinata tekisligidagi nuqtalar to‘plamidan iborat chiziq funksiyaning  sath chizig‘i, C 

soni esa sath deb ataladi. 

       Ta’rifdan ko‘rinadiki, z=f(x,y) funksiyaning C sathli sath chizig‘i  tenglamasi f(x,y)=C 

bo‘lgan chiziqdan iborat bo‘ladi. Ko‘p hollarda sath chiziqlarini chizish osonroq bo‘lib, ular 

asosida  z=f(x,y) funksiya grafigi haqida tasavvur hosil qilish mumkin bo‘ladi.  Masalan,  

z=h(x,y) funksiyaning sath chiziqlarini topamiz: 

C
rr

C
yxCC

yx
Cyxhz

1
,

1
)0(

1
),( 222

22



  

      Bu yerdan ko‘rinadiki, bu funksiyaning barcha sath chiziqlari markazi koordinata boshida 

joylashgan aylanalardan iborat. Bu aylanalarning radiuslari C sath oshgan sari kichrayib boradi. 

Demak, bu funksiyaning grafigi “asosi” XOY tekislikka yaqinlashgan sari (z→0) radiusi  cheksiz 

kattalashib boradigan, “uchi” esa OZ o‘qi bo‘yicha yuqoriga chiqqan sari radiusi cheksiz 

kamayib boradigan aylanalardan iborat (teleminoraga o‘xshash) aylanma sirt kabi bo‘ladi 

(keyingi betdagi 87-rasmga qarang). 

Sath chiziqlaridan tashqari z=f(x,y) funksiya grafigi haqida tasavvur hosil qilish uchun 

uni XOZ yoki YOZ koordinata tekisliklariga parallel bo‘lgan y=y0 yoki x=x0  tekisliklar bilan 

kesishdan hosil bo‘ladigan z=f(x,y0) yoki z=f(x0,y) chiziqlardan ham foydalanish mumkin. 

Masalan, biz ko‘rib o‘tgan z=h(x,y) funksiya uchun bu chiziqlar 
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tenglamali egri chiziqlardan iboratdir. 

Ikki  o‘zgaruvchili funksiyaning limiti. Bir o‘zgaruvchili y=f(x) funksiyalar 

nazariyasida limit tushunchasi muhim ahamiyatga ega ekanligini ko‘rib o‘tgan edik. Shu sababli 

bu tushunchani ko‘p o‘zgaruvchili funksiyalar uchun ham kiritish maqsadga muvofiqdir.   

          6-TA’RIF: Berilgan M0(x0,y0)  nuqtaning   r  radiusli atrofi dеb tekislikdagi  

ryyxx  2

0

2

0 )()(  

tengsizlikni qanoatlantiradigan M(х,у)  nuqtalar  to‘plamiga aytiladi. 
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        Ta’rifdan ko‘rinadiki, M0(x0,y0)  nuqtaning r radiusli atrofi markazi shu nuqtada joylashgan 

va radiusi r bo‘lgan ochiq doiradan [uni Ur(x0,y0) kabi belgilaymiz] iborat bo‘ladi. Demak, 

M(x,y)Ur(x0,y0) bo‘lishi uchun undan M0(x0,y0) nuqtagacha masofa d(M,M0)<r shartni 

qanoatlantirishi kerak.  

       7-TA’RIF:  Biror chekli A soni ikki o‘zgaruvchili z=f(x,y)  funksiyaning uning argumentlari 

x→x0 , y→y0  ( yoki М(х,у)M0(x0,y0)) bo‘lgandagi limiti deb aytiladi, agar har qanday kichik 

>0  soni uchun unga bog‘liq shunday  r()=r>0 son topilsaki, M0(x0,y0)  nuqtaning r=r() 

radiusli atrofiga tegishli bo‘lgan barcha M(x,y)≠ M0(x0,y0) nuqtalar uchun                                                       

 |),(| Ayxf  

tengsizlik bajarilsa.  

         Ikki o‘zgaruvchili f(x,y) funksiyaning x→x0 , y→y0 holdagi limiti 

AMfAyxf
MM

yy
xx







)(lim),(lim
0
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0

yoki  

kabi belgilanadi. 

          Masalan, 
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         Ikki o‘zgaruvchili z=f(x,y)  funksiya uchun М(х,у)M0(x0,y0) bo‘lganda A limitni  mavjud 

bo‘lishi va uni hisoblash masalasi bir o‘zgaruvchili funksiya holiga nisbatan ancha murakkab 

bo‘ladi. Bunga sabab shuki to‘g‘ri chiziqda x→x0 intilish faqat ikki yo‘nalishda, o‘ng va chap 

tomondan bo‘lishi mumkin. Tekislikda  esa М(х,у)M0(x0,y0) intilish cheksiz ko‘p yo‘nalishda 

amalga oshirilishi mumkin va bularning har birida z=f(x,y)  funksiya bir xil A soniga yaqinlashib 

borishi kerak. Buni bir necha misollarda ko‘ramiz. 

          1-misol. 
22

2

),(
yx

xy
yxf


    funksiya x→0, y→0 bo‘lganda limitga ega, chunki  ma’lum 

x2+ y2≥2|x||y| tengsizlikka asosan 
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         2-misol.  
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    funksiya x→0, y→0 bo‘lganda limitga ega emasligini 

ko‘rsatamiz. Buning uchun y=kx deb olamiz, ya’ni O(0,0) nuqtaga to‘g‘ri chiziqlar bo‘yicha 

yaqinlashamiz. Bu holda 
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 . 

Bu yerdan ko‘rinadiki limit qiymati barcha k uchun bir xil bo‘lmasdan, k o‘zgarishi bilan u ham 

o‘zgaradi va shu sababli bu limit mavjud emas. 
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         3-misol.  
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    funksiyaning  x→0, y→0 holda limiti qanday bo‘lishini 

tekshiramiz. Bunda y=kx deb olsak 
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Demak, O(0,0) nuqtaga ixtiyoriy to‘g‘ri chiziqlar bo‘yicha yaqinlashganimizda limit qiymati bir 

xil va nolga teng. Ammo hali bundan berilgan limit mavjud va uning qiymati nol deya 

olmaymiz, chunki bu natija ixtiyoriy yo‘nalish bo‘yicha bir xil bo‘lishi kerak. Masalan, y=kx2, 

ya’ni parabola bo‘yicha yaqinlashishni qaraymiz: 
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Bu holda  limit qiymati k qiymatiga bog‘liq bo‘lmoqda. Demak,qaralayotgan funksiyaning x→0, 

y→0 bo‘lganda limiti mavjud emas ekan. 

      Yuqorida 7-ta’rif orqali aniqlangan limitda funksiyaning ikkala argumenti x va y bir paytda 

x0 va y0 sonlariga intiladi deb olamiz va bunda 
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xx
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karrali limit deb yuritiladi. Ammo bu yerda x yoki y argumentlarni u yoki bu tartibda x0 yoki y0 

sonlariga ketma-ket yaqinlashtirib, 
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limitlarni ham hosil etish mumkin. Bular takroriy limitlar deb ataladi va ularni hisoblash 

osonroq.  

       4-misol.  f(x,y)=3x+5xy–y2 funksiyaning x→2, y→–3 holdagi takroriy limitlarini qaraymiz : 
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Demak, bu funksiya uchun ikkala takroriy limit mavjud va ular o‘zaro teng. 

       5-misol.  Ushbu funksiyaning x→0, y→0 holdagi takroriy limitlarini hisoblaymiz: 
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Demak, bu funksiya uchun ikkala takroriy limit mavjud, ammo ular o‘zaro teng emas. 

        Yuqoridagi misollardan ko‘rinadiki takroriy limitlar doimo o‘zaro teng bo‘lishi shart emas 

ekan. Bundan tashqari karrali va takroriy limitlar orasida qanday munosabat mavjudligini ham 

umumiy holda aytib bo‘lmaydi. Bunday hollarda quyidagi teoremadan foydalanish mumkin. 



176 

 

         1-TEOREMA:  Berilgan z=f(x,y)  funksiya M0(x0,y0)  nuqtaning biror  Ur(x0,y0) atrofida 

aniqlangan va karrali limit 

Ayxf

yy
xx
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mavjud bo‘lsin. Agar ixtiyoriy M(x,y)Ur(x0,y0) uchun  
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00
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oddiy limitlar mavjud bo‘lsa, unda ikkala takroriy limit 
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000000
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mavjud va A1= A2= A tenglik o‘rinli bo‘ladi. 

     Bu teoremani isbotsiz qabul etamiz. 

      Ammo takroriy limitlar mavjudligi va ularning o‘zaro tengligidan karrali limitning 

mavjudligi va A1= A2= A tenglik o‘rinli bo‘lishi kelib chiqmaydi. Masalan, yuqorida ko‘rilgan 2-

misolda A1= A2=0, ammo karrali limit mavjud emas.  

           Ikki o‘zgaruvchili funksiyaning limiti uchun bir o‘zgaruvchili funksiya limitining oldin 

ko‘rib o‘tilgan barcha xossalari (VII bob, §3, asosiy teorema) saqlanib qolishini ushbu teorema 

ko‘rsatadi. 

        2-TEOREMA:  Agar z=f(x,y) va z=g(x,y) funksiyalarning ikkalasi ham M0(x0,y0)  

nuqtaning biror  Ur(x0,y0) atrofida aniqlangan va ularning karrali limitlari 
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mavjud bo‘lsa, unda quyidagi tengliklar o‘rinli bo‘ladi: 
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Bu teorema yuqorida eslatilgan teorema singari isbotlanadi va shu sababli uning ustida to‘xtalib 

o‘tirmaymiz.       

  Masalan, bu teorema asosida ushbu karrali limitlarni hisoblaymiz: 
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    Ikki o‘zgaruvchili z= f(x,y) funksiyaning karrali limiti ta’rifini x→±∞ , y→±∞ yoki A=±∞ 

hollar uchun ham berish mumkin, ammo ular ustida to‘xtalib o‘tirmaymiz. 

1.1. Ikki o‘zgaruvchili funksiyaning uzluksizligi.  Bir o‘zgaruvchili  y=f(x) funksiyalar 

uchun limit tushunchasi kiritilgach, uning yordamida funksiyaning uzluksizlik ta’rifi berilgan 

edi. Bu tushunchani ko‘p o‘zgaruvchili funksiyalar uchun ham kiritish mumkin. 

       8-TA’RIF:  M0(x0,y0)  nuqta  z=f(x,y) funksiyaning D{f} aniqlanish sohasidagi biror nuqta 

bo‘lib, o‘zgaruvchi М(х,у)  nuqta funksiyaning  aniqlanish sohasida qolgan holda  M0 (x0,y0)  

nuqtaga  ixtiyoriy usulda intilganda (M→M0 bo‘lganda)         

                   )()(lim),(),(lim 000
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MfMfyxfyxf
MM

yy
xx







yoki                   (2) 

tеnglik o‘rinli bo‘lsa,  z=f (x, y) funksiya M0 (x0,y0)   nuqtada uzluksiz deyiladi. Bu holda 

M0(x0,y0) funksiyaning uzluksizlik nuqtasi deyiladi. Biror D sohaning har bir  nuqtasida uzluksiz 

bo‘lgan funksiya shu  sohada uzluksiz deyiladi.  

       Masalan, f(x,y)=2x2+3xy–5y2 funksiya tekislikdagi barcha nuqtalarda aniqlangan va ularning 

har birida uzluksizdir. Demak, bu funksiya butun tekislikda uzluksiz. Xuddi shunday, 

22 9436),( yxyxf   

funksiya D{f}={(x,y): (x/3)2+(y/2)2≤1}aniqlanish sohasida, ya’ni yarim o‘qlari a=3, b=2 bo‘lgan 

ellips va uning ichida uzluksiz bo‘ladi.  

       Geometrik nuqtayi nazardan biror D sohada uzluksiz z=f (x, y) funksiya XOY koordinata 

tekisligidagi proyeksiyasi shu sohadan iborat bo‘lgan yaxlit bir sirtni ifodalaydi. Shu sababdan 

tekislik, sfera, uzluksiz chiziqni OX o‘qi atrofida aylantirishdan hosil bo‘lgan aylanma sirt 

kabilarni ifodalovchi ikki o‘zgaruvchili funksiyalar uzluksiz bo‘ladi. 

         Endi z=f(x,y) funksiyaning M0(x0,y0)  nuqtada uzluksizligini boshqa bir ta’rifini keltiramiz. 

Agar М(х,у)  o‘zgaruvchi nuqta bo‘lsa, unda ∆x=x–x0 va ∆y=y–y0 ayirmalar mos ravishda x va y 

argumentlarning o‘zgarishlarini ifodalaydi hamda argument orttirmalari deyiladi. Bu holda 

x=x0+∆x, y=y0+∆y deb yozish mumkin. Bunda z=f(x,y) funksiyaning o‘zgarishi 

               ∆z= ∆f=f(x,y)– f(x0,y0)= f(x0+∆x,y0+∆y) – f(x0,y0)                  (3) 

ayirma  orqali aniqlanadi va u funksiyaning to‘la orttirmasi deb ataladi. Orttirmalar tilida (2) 

tenglikdagi  x→x0 , y→y0 munosabatlardan  ∆x→0 , ∆y→0 ekanligi kelib chiqadi. Shu sababli 

(2) tenglikni 

                                                     0lim

0
0






f

y
x

                                         (4)   

ko‘rinishda ifodalash mumkin. Bu z=f(x,y) funksiya uzluksizligini orttirmalar tilidagi ifodasidir. 

Undan uzluksiz funksiyada x va y argumentlar qanchalik kichik o‘zgarishga ega bo‘lsa, funksiya 

ham shunchalik kichik o‘zgarishga ega bo‘lishi kelib chiqadi. Amaliy masalalarda z=f(x,y) 

funksiya uzluksizligini (4) tenglik bilan aniqlash osonroq bo‘ladi. 

      Ikki o‘zgaruvchili funksiyaning uzluksizligi ta’rifini ifodalovchi (2) tenglikdan va limit 

xossalarini ifodalovchi 2-teoremadan bevosita quyidagi teorema kelib chiqadi. 
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        3-TEOREMA:  Agar f(x,y) va g(x,y) funksiyalar M0(x0,y0)  nuqtada uzluksiz bo‘lsa, unda 

shu nuqtada C f(x,y) (C-const.), f(x,y)±g(x,y), f(x,y)·g(x,y) va g(x,y)≠0 qo‘shimcha shartda  

f(x,y)/g(x,y) funksiyalar ham uzluksiz bo‘ladi. 

       Bu teoremadan foydalanib murakkabroq ko‘rinishdagi funksiya uzluksizligini tekshirish 

masalasini soddaroq ko‘rinishdagi funksiyalarning uzluksizligini tekshirish masalasiga keltirish 

mumkin. Masalan, 
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funksiyada f(x,y) va g(x,y) tekislikdagi barcha nuqtalarda uzluksiz, g(x,y)≠0 (hatto g(x,y)≥1) 

ekanligidan uni butun tekislikda uzluksizligi teoremadan kelib chiqadi. 

       Yuqoridagi 8-ta’rifda ikki o‘zgaruvchili  z=f(x,y) funksiyaning ikkala x va y argumentlari 

bo‘yicha uzluksizligi qaralgan edi. Bu yerda funksiyaning alohida  har bir argumenti bo‘yicha  

uzluksizligini qarash mumkin. Buning uchun dastlab funksiyaning xususiy orttirmasi 

tushunchasini kiritamiz. 

          9-TA’RIF:  Berilgan z=f(x,y) funksiya uchun argumentlarning ∆x va ∆y orttirmalarida 

    ),(),(,),(),( 00000000 yxfyyxffyxfyxxff yx            (5) 

ayirmalar mos ravishda funksiyaning x va y argumentlari bo‘yicha M0(x0,y0)  nuqtadagi xususiy 

orttimalari deb ataladi. 

        (3) tenglik bilan aniqlangan ∆f orttirma funksiyaning ikkala x va y argumentlari bo‘yicha 

o‘zgarishini ifodalaydi va shu sababli to‘la orttirma deyiladi. (5) tenglik bilan aniqlangan ∆x f  

yoki ∆y f orttirmalar esa funksiyaning faqat x (bunda y o‘zgarmas) yoki y argumenti  bo‘yicha 

(bunda x o‘zgarmas) o‘zgarishini ifodalaydi va shu sababli xususiy orttirma deyiladi. 

         Masalan, f(x,y)=x2+3xy–4y funksiya uchun ixtiyoriy M(x,y) nuqtada to‘la va xususiy 

orttirmalarni topamiz: 

 )](4))((3)[(),(),( 2 yyyyxxxxyxfyyxxff  

yyxxyyxxxxyxyx  4][3)(2]43[ 22  , 

 ]43[]4)(3)[(),(),( 22 yxyxyyxxxxyxfyxxffx  

xxyxxx  3)(2 2   , 

 ]43[](4)(3[),(),( 22 yxyxyyyyxxyxfyyxffy
 

yyx  43 . 

          10-TA’RIF:   Berilgan z=f(x,y) funksiya uchun M0(x0,y0)  nuqtada  
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00




ff y
y

x
x

yoki                         (6) 

tengliklar bajarilsa, unda bu funksiya M0(x0,y0)  nuqtada x yoki y argumenti bo‘yicha uzluksiz 

deyiladi . 

Masalan, yuqorida ko‘rilgan f(x,y)=x2+3xy–4y funksiya uchun ixtiyoriy M(x,y) nuqtada (6) 

shartlar bajariladi. Demak, bu funksiya butun tekislikda x va y argumentlari bo‘yicha uzluksizdir. 

         Agar z=f(x,y) funksiya M0(x0,y0)  nuqtada ikkala argumentlari bo‘yicha uzluksiz bo‘lsa, 

unda bu nuqtada har bir argumenti bo‘yicha ham uzluksiz bo‘ladi, chunki (4) tenglikdan (6) 

tengliklar xususiy hol sifatida kelib chiqadi. Ammo teskari tasdiq o‘rinli bo‘lishi shart emas. 

Masalan, 
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funksiyani  O(0,0) nuqtada uzluksizlikka tekshiramiz. Bunda 
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           Demak, bu funksiya O(0,0) nuqtada x va y argumentlari bo‘yicha uzluksiz . Ammo y=kx 

(k≠0)) deb olsak, unda 
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. 

          Demak, bu funksiya O(0,0) nuqtada ikkala x va y argumentlari bo‘yicha uzluksiz emas. 

       11-TA’RIF: Agar biror M0(x0,y0)  nuqtada (2) tеnglik bajarilmasa,  bu  nuqtada berilgan 

z=f(x,y) funksiya uzlukli, M0(x0,y0) esa funksiyaning uzilish  nuqtasi deyiladi.  

      Masalan, oldin ko‘rib o‘tilgan (7) funksiya O(0,0) nuqtada uzlukli, 
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funksiya esa   xy    to‘g‘ri chiziqda  yotgan barcha nuqtalarda uzlukli , chunki bu  nuqtalar 

funksiyaning aniqlanish sohasiga kirmaydi va ularda (2) tеnglik bajarilmaydi. 

Ikki o‘zgaruvchili uzluksiz  funksiyalarning xossalari.  Ikki o‘zgaruvchili uzluksiz 

z=f(x,y) funksiyaning xossalarini ifodalash uchun dastlab to‘g‘ri chiziqdagi (a,b) oraliq (ochiq 

soha) va [a,b] kesma (yopiq soha) tushunchalarini tekislik uchun umumlashtiramiz. 

         12-TA’RIF:  Tekislikdagi D sohaning M0(x0,y0)  nuqtasi o‘zining biror r atrofi  bilan (6-

ta’rifga qarang) shu sohada joylashgan bo‘lsa, u  ichki nuqta deb ataladi . 

       Masalan, doira, kvadrat, uchburchak kabi figuralarning ichidagi nuqtalar ularning ichki 

nuqtalari bo‘ladi. 

         13-TA’RIF:  Tekislikdagi M0(x0,y0)  nuqtaning ixtiyoriy  r atrofida ham D sohaga tegishli, 

ham D sohaga tegishli bo‘lmagan nuqtalar mavjud bo‘lsa, u D soha uchun  chegaraviy nuqta 

deb ataladi . 

         Masalan, doira uchun uning aylanasidagi har bir nuqta chegaraviy bo‘ladi. 

       Shuni ta’kidlab o‘tish kerakki, D sohaning chegaraviy nuqtasi bu sohaga tegishli bo‘lishi 

ham, tegishli bo‘lmasligi ham mumkin.  

        14-TA’RIF:   Tekislikdagi D sohaning barcha chegaraviy nuqtalar to‘plami uning 

chegarasi deb ataladi. 

         Masalan, doira uchun uning aylanasi chegara bo‘ladi.  

         15-TA’RIF:   Agar D sohaga tegishli barcha nuqtalar ichki bo‘lsa, D ochiq soha deb 

ataladi.    

    Masalan, doira, kvadrat, uchburchak kabi figuralarning ichidagi barcha nuqtalardan iborat 

sohalar ochiq bo‘ladi.  
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    Agar D ochiq soha bo‘lsa, unga chegaraviy nuqtalari kirmaydi. 

         16-TA’RIF:   Agar D sohaning barcha chegaraviy nuqtalari bu sohaga tegishli bo‘lsa  u 

yopiq soha deyiladi. 

        Masalan, doira o‘zining aylanasi bilan birgalikda yopiq sohani tashkil etadi. 

        17-TA’RIF:   Agar D soha to‘liq biror chekli r radiusli doira ichida yotsa, u chegaralangan 

soha , aks holda esa chegaralanmagan soha deb ataladi. 

        Masalan, ellips ichidagi nuqtalardan iborat soha chegaralangan, parabola bilan 

chegaralangan soha esa chegaralanmagan bo‘ladi .   

      Yopiq va chegaralangan D sohada uzluksiz bo‘lgan ikki o‘zgaruvchili z=f(x,y) funksiyaning  

bir nechta muhim xossalarini ko‘rsatib o‘tamiz. Bu xossalar [a,b] kesmada uzluksiz bo‘lgan bir 

o‘zgaruvchili funksiyalarning xossalarini (VII bob, §4) ikki o‘zgaruvchili funksiyalar uchun 

umumlashtiradi. Bu xossalar VII bob, §4 dagi tegishli teoremalarga o‘xshash isbotlanadi va shu 

sababli ularni takrorlab turmaymiz. 

        4-TEOREMA (Veyershtrass teoremasi): Agar z=f(x,y)  funksiya yopiq va chegaralangan D 

sohada  aniqlangan va uzluksiz bo‘lsa, bu D sohada kamida bitta shunday  M0(x0, y0) [M1(x1, y1)] 

nuqta topiladiki, D sohaning boshqa hamma M(x,y)  nuqtalari uchun                                   

                                       )],(),([),,(),( 1100 yxfyxfyxfyxf   

munosabat bajariladi. 

       Bu holda f (x, y) funksiyaning ByxfAyxf  ),(,),( 1100  qiymatlari mos ravishda  

uning D  sohadagi eng katta va eng kichik qiymati dеb aytiladi hamda  maxf  va minf  kabi 

belgilanadi. 

         Masalan, f(x,y)=2(x2+ y2)+3 funksiya D={(x,y): x2+ y24} yopiq doirada aniqlangan va 

uzluksiz. Bu funksiya D sohada o‘zining eng katta maxf  qiymatini sohaning x2+y2=4 

chegarasidagi ixtiyoriy M0(x0, y0) nuqtada qabul etadi va  bunda maxf =24+3=11 bo‘ladi. Bu 

funksiya D sohada o‘zining eng kichik qiymatiga x2+y2=0 bo‘lganda, ya’ni O(0,0) nuqtada 

erishadi va minf =20+3=3 bo‘ladi. 

        18-TA’RIF:  Agar D sohada aniqlangan z=f(x, y)  funksiya uchun shunday chekli A (yoki 

B) soni mavjud bo‘lsaki, ixtiyoriy M(x,y)D nuqtada f(x, y)≤A  (yoki f(x, y)≥B) shart bajarilsa, 

bu funksiya D sohada yuqoridan (yoki quyidan) chegaralangan deb ataladi. 

          Masalan, f(x, y)=5–x2–y2 funksiya yuqoridan A=5,  g(x, y)= x2+y2 –2  

 funksiya esa quyidan B=–2 soni bilan chegaralangan. 

        19-TA’RIF:  Agar D sohada aniqlangan z=f(x, y)  funksiya bu sohada ham yuqoridan, ham 

quyidan chegaralangan bo‘lsa, u D sohada chegaralangan  funksiya deb ataladi. 

         Masalan, 
229),( yxyxf   funksiya o‘zining D{f}={(x,y): x2+y29} aniqlanish 

sohasida yuqoridan A=3, quyidan esa B=0 soni bilan chegaralangan. Demak, bu funksiya 

chegaralangandir. 

        Yuqoridagi Veyershtrass teoremasidan bevosita quyidagi teorema kelib chiqadi. 

           5-TEOREMA:  Yopiq sohada uzluksiz  funksiya shu sohada chegaralangan bo‘ladi. 

       Ikki o‘zgaruvchili funksiyaning  navbatdagi xossasini ifodalash uchun quyidagi tushunchani 

kiritamiz. 

        20-TA’RIF:   Tekislikdagi D sohaning ixtiyoriy ikkita nuqtasini biror uzluksiz chiziq bilan 

tutashtirish mumkin bo‘lsa, u bog‘lamli soha deyiladi. 
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           Masalan, aylana bilan chegaralangan soha (ochiq yoki yopiq doira) bog‘lamli soha 

bo‘ladi. Ammo ikkita konsentrik aylana bilan chegaralangan soha (ochiq yoki yopiq holda) 

bog‘lamli soha emas. 

          6-TEOREMA (Boltsano – Koshi teoremasi): Agar f (x,y) funksiya yopiq va 

chegaralangan bog‘lamli D sohada uzluksiz bo‘lib, uning  ikkita M1(x1, y1) va M2(x2, y2) 

nuqtasida qarama-qarshi ishorali qiymatlarga ega bo‘lsa, u holda bu  sohaga tegishli kamida bitta 

M0(x0, y0) nuqtada  berilgan  f(x,y)  funksiya nol qiymatga ega bo‘ladi . 

 Masalan, f(x,y)=x2+ y23 funksiya D={(x,y): x2+ y24 } yopiq doirada ham manfiy (misol 

uchun f(1,1)=–1<0), ham musbat (misol uchun f(1.5,1)=0,25>0) qiymatlarni qabul etadi. Bu 

funksiya D sohaga tegishli bo‘lgan x2+y2=3 aylanadagi har bir nuqtada nol qiymatni qabul etadi. 

 

26§   MURAKKAB FUNKSIYANING HOSILASI.TO‘LA HOSILA. YO‘NALISH 

BO‘YICHA HOSILA VA DIFFERENSIAL. YUQORI TARTIBLI HOSILA VA 

DIFFERENSIALLAR. 

REJA 

 Ikki o‘zgaruvchili funksiyaning xususiy hosilalari. 

 Yo‘nalish bo‘yicha hosila va gradient. 

 Ikki o‘zgaruvchili funksiya differensiallari va ularning tatbiqlari. 

 Yuqori tartibli differensiallar. 

Tayanch iboralar 

* Xususiy hosilalar * Yo‘nalish bo‘yicha hosila * Gradient * Yuqori tartibli xususiy hosilalar * 

Aralash hosilalar * Differensiallanuvchi funksiya * Xususiy differensial  *To‘la differensial * 

Differensialning geometrik ma’nosi  * Yuqori tartibli differensiallar      

 

        Bir o‘zgaruvchili funksiya xususiyatlarini o‘rganishda va juda ko‘p masalalarni yechishda 

funksiyaning hosilasi muhim ahamiyatga ega ekanligini ko‘rib o‘tgan edik. Shu sababli bu 

tushunchani ikki o‘zgaruvchili funksiya uchun ham aniqlash masalasi bilan shug‘ullanamiz. 

Bunda ikki o‘zgaruvchili funksiya uchun kiritiladigan tushunchalar va keltiriladigan tasdiqlar 

deyarli o‘zgarishsiz ikkidan ortiq o‘zgaruvchili funksiyalar uchun ham umumlashtirilishi 

mumkinligini yana bir marta ta’kidlab o‘tamiz. 

2.1. Ikki o‘zgaruvchili funksiyaning xususiy hosilalari.  Bir o‘zgaruvchili funksiyaning 

hosilasi ∆f funksiya orttirmasining ∆x argument orttirmasiga nisbatining ∆x→0 bo‘lgandagi 

limiti kabi aniqlanishini eslatib o‘tamiz. Ikki o‘zgaruvchili funksiya uchun ham hosila 

tushunchasini shunday tarzda kiritamiz. 

         Berilgan z=f(x,y) funksiya biror D sohada aniqlangan va M(x,y) shu sohaning ichki nuqtasi  

bo‘lsin. Bu nuqtaning x abssissasiga x  orttirma berib, y ordinatani o‘zgartirmay qoldiramiz. 

Bunda hosil bo‘ladigan N(x +x,y) nuqta ham D sohaga tegishli deb hisoblaymiz. Bu holda 

z=f(x,y) funksiyaning o‘zgarishi   

x f = f (x+x , y) – f (x, y), 

ya’ni x argument bo‘yicha xususiy orttirma orqali ifodalanadi. 

             1-TA’RIF:   Agar  z=f(x,y)  funksiyaning  х  bo‘yicha   х f  xususiy 

orttirmasining   x argument    orttirmasiga nisbati  x→0 bo‘lganda chekli limitga ega bo‘lsa, 

bu limit qiymati funksiyaning x bo‘yicha xususiy hosilasi deb ataladi. 

      Bu hosila     

x

f

x

z
yxffz xxx








 ,,),(,,  
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kabi belgilardan biri bilan belgilanadi. Bunda indeks yoki maxrajdagi x belgi hosila x argument 

bo‘yicha olinayotganligini ifodalaydi. Ta’rifga ko‘ra 

                              
x

yxfyxxf

x

f

x

f

x

x

x 















),(),(
limlim

00
.                  (1) 

    Bu yerda x f  xususiy orttirma faqat x hisobiga o‘zgarib, unda y o‘zgarmas bo‘ladi. Shu 

sababli  xf   xususiy hosila bir x o‘zgaruvchili funksiyaning hosilasi singari aniqlanadi. Bundan 

z=f(x,y)  funksiyaning x bo‘yicha xususiy hosilasini hisoblashda ikkinchi  y o‘zgaruvchini 

o‘zgarmas son kabi qarash kerakligi va oldin ko‘rib o‘tilgan hosilalar jadvali hamda 

differensiallash qoidalaridan foydalanish mumkinligi kelib chiqadi. 

       Masalan, 

 xx yxyyxyxfyxyyxyxf )5sin3(),(5sin3),( 2222
 

            xxxxxx yxyxyyxyyx )()(5)(sin3)()5()sin3( 2222  yyx 5sin6   . 

          Xuddi shunday tarzda   z = f (x,y) funksiyaning 
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f

y

z
yxffz yyy








 ,,),(,,  

kabi belgilanadigan   у  bo‘yicha  xususiy  hosilasi kiritiladi: 
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    Yuqoridagi misolda x o‘zgaruvchini o‘zgarmas deb qarab, y bo‘yicha xususiy hosilani 

hisoblaymiz: 

         
yyyyy yxyyxyxyyxyxf )()5()sin3()5sin3(),( 2222   

           yxyxyyxyx yyy 25cos3)()(5)(sin3 222   

Yana bir misol sifatida 

2),( xyyxf arctg  

funksiyaning xususiy hosilalarini hisoblaymiz: 
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        Bir  o‘zgaruvchili funksiya hosilasining gеomеtrik mazmuniga o‘xshash ikki  o‘zgaruvchili 

z=f(x,y) funksiyaning xususiy hosilalarining ham gеomеtrik mazmuni mavjud. Yuqorida 

aytilgandek, bu funksiya grafigi biror S sirtni ifodalaydi. Bu sirtga tegishli M0(x0, y0) nuqtani 

qaraymiz. Bu holda f(x,y0)=φ(x) bir o‘zgaruvchili funksiya bu S sirtni  y=y0 tekislik bilan 

kesishda hosil bo‘ladigan  biror L chiziqni ifodalaydi. Shu sababli x bo‘yicha xususiy hosilaning 

),( 00 yxf x
 son qiymati L chiziqqa  M0(x0, y0) nuqta o‘tkazilgan urinmaning burchak 

koeffitsiyentini ifodalaydi.  

         Demak, tg ),( 00 yxf x  bo‘lib, bunda α burchak S sirtni y=y0 tekislik bilan kesishda hosil 

bo‘ladigan L chiziqqa M0(x0, y0) nuqtada o‘tkazilgan urinmaning OX koordinata o‘qi bilan hosil 
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etgan burchakni ifodalaydi. Xuddi shunday, ),( 00 yxf y
 soni S sirtni x=x0 tekislik bilan kesishda 

hosil bo‘ladigan G chiziqqa M0(x0, y0) nuqtada o‘tkazilgan urinmaning burchak koeffitsiyentini 

ifodalaydi.  

        Bir o‘zgaruvchili funksiya M0(x0) nuqtada hosilaga ega bo‘lsa, unda bu nuqtada uzluksiz 

bo‘lar edi. Ammo ikki o‘zgaruvchili funksiyaning M0(x0, y0) nuqtada yx ff  ,  xususiy hosilalari 

mavjudligidan uni bu nuqtada uzluksizligi har doim ham kelib chiqmaydi. 

        Masalan,  
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funksiya O(0,0) nuqtada uzlukli (§1, (7) ga qarang) ekanligini ko‘rgan edik.  

Ammo f(x,0)≡0 va f(0,y)≡0 bo‘lgani uchun bu funksiyaning  O(0,0) nuqtada ikkala  

xususiy hosilalari mavjud va 0)0,0( 
xf , 0)0,0( 

yf  bo‘ladi. 

              Berilgan z=f(x,y) funksiyaning  

y

f
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,   

 xususiy hosilalari mavjud bo‘lsin. Bu holda ular  х  vа  у  o‘zgaruvchilarning funksiyalari 

bo‘ladi va shuning uchun ulardan yana xususiy hosilalar olish mumkin. Agar bu xususiy 

hosilalar mavjud bo‘lsa, unda 
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z=f(x,y) funksiyaning х  vа  у argumentlari bo‘yicha II  tartibli xususiy hosilalari, 
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esa z=f(x,y) funksiyaning II  tartibli aralash hosilalari deyiladi. Shunday qilib jami 4 ta II 

tartibli hosilalarga ega bo‘lamiz. 

        Masalan, 4353 2  yxyxz  funksiyaning I tartibli xususiy hosilalari 

,33)4353(,56)4353( 222  xyxyxfxyyxyxf yyxx
 

bo‘lgani uchun uning II tartibli hosilalari quyidagicha bo‘ladi: 

.6)33()(,6)56()(

,0)33()(,6)56()(
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xxffxxyff

xffyxyff

xxyyxyyxxy
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    Yana bir misol sifatida yuqorida ko‘rib o‘tilgan )(),( 2xyyxf arctg funksiyaning II tartibli 

hosilalarini topamiz: 
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       Bu misollarda II tartibli aralash hosilalar o‘zaro teng, ya’ni yxxy ff   ekanligini ko‘ramiz. 

Ammo bu tenglik barcha funksiyalar uchun o‘rinli bo‘lishi shart emas. Masalan, ushbu 

funksiyani qaraymiz: 
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Bu funksiyani x bo‘yicha xususiy hosilasini hisoblab, quyidagi natijani olamiz: 
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yxf x  

Bu yerda x=0 deb, 

1)0,0(1),0(),0( 
xyxyx fyfyyf  

natijaga kelamiz. Xuddi shunday tarzda 1)0,0( 
yxf ekanligini ko‘rish mumkin. Demak, bu 

funksiya uchun O(0,0) nuqtada II tartibli aralash hosilalar o‘zaro teng emas. 

      Ammo ma’lum bir shartlarni qanoatlantiradigan funksiyalar uchun yuqoridagi misollarda 

ko‘rilgan aralash hosilalar tengligi o‘rinli bo‘ladi.  

        1-TEOREMA: Agar  z=f(x,y)  funksiya va uning yxxyyx ffff  ,,,  hosilalari М(х,у)  

nuqta va uning biror atrofida  aniqlangan, bu nuqtada II tartibli yxxy ff  ,  aralash hosilalar 

uzluksiz bo‘lsa, unda aralash hosilalar bu  nuqtada o‘zaro teng,  ya’ni yxxy ff       bo‘ladi. 

         Bu teorema aralash hosilalar haqidagi teorema deb ataladi va uni isbotsiz qabul qilamiz. 

        O‘z navbatida z=f(x,y) funksiyaning II tartibli hosilalaridan yana xususiy hosilalar olib (ular 

mavjud bo‘lgan taqdirda), quyidagi 8 ta III tartibli hosilalarga ega bo‘lamiz: 
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   Bu jarayonni davom ettirib, ikki o‘zgaruvchili funksiyalar uchun 2n ta n- tartibli hosilalarni n–

1-tartibli hosilalar orqali birin-ketin aniqlab borish mumkin. 

       Ikki o‘zgaruvchili funksiya xususiy hosilalarining iqtisodiy tatbig‘iga doir bir misol 

qaraymiz. Yo‘lovchilar soni z bilan aholi soni x va shaharlar orasidagi masofa y o‘zaro z=x2/y 

ikki o‘zgaruvchili funksiya ko‘rinishida bog‘langan. Bu holda yxzx /2  xususiy hosila 

shaharlar orasidagi masofa y bir xil bo‘lganda yo‘lovchilar sonini oshishi x aholi soniga k=2 

koeffitsiyent bilan to‘g‘ri proporsional bog‘langanligini ifodalaydi. 22 / yxzy   xususiy 

hosiladan esa aholi soni x o‘zgarmaganda yo‘lovchilar sonini oshishi shaharlar orasidagi y 

masofaning kvadratiga teskari proporsional bo‘lishi kelib chiqadi . 

2.2. Yo‘nalish bo‘yicha hosila va gradient.  Endi z=f(x,y) funksiyaning xususiy 

hosilalari tushunchasining bir umumlashmasini kiritamiz. Buning uchun funksiya M(x,y) 

nuqtaning biror atrofida aniqlangan va bu nuqtadan o‘tuvchi l to‘g‘ri chiziq bo‘yicha yo‘nalish 

biror e={cosα, cosβ} birlik vektor orqali berilgan bo‘lsin.  Bunda cosα, cosβ berilgan e birlik 

vektorning mos ravishda OX va OY koordinata o‘qlari bilan hosil etgan α va β (β=900–α) 

burchaklar bilan aniqlanadi va  yo‘naltiruvchi kosinuslar deb ataladi. Bu l to‘g‘ri chiziqda 

yotuvchi  va M(x,y) nuqtaning atrofiga tegishli  yana bir N(x+∆x,y+∆y) nuqtani qaraymiz. Bunda 

z=f(x,y) funksiyaning o‘zgarishi 
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),(),( yxfyyxxffl   

ayirma orqali ifodalanadi va u funksiyaning l yo‘nalish bo‘yicha orttirmasi deyiladi. Bu yerda 

MN=∆l belgilash kiritamiz. Bunda N→M desak, ya’ni ∆x→0, ∆y→0 bo‘lsa, unda ∆l→0 bo‘ladi. 

        2-TA’RIF:  Agar ∆l→0 bo‘lganda ∆lf /∆l nisbat chekli limitga ega bo‘lsa, bu limit qiymati 

z=f(x,y) funksiyaning l yo‘nalish bo‘yicha hosilasi  deb ataladi.  

        z=f(x,y) funksiyaning l yo‘nalish bo‘yicha hosilasi  
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z
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f
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 ,,,  

  kabi belgilanadi va , ta’rifga asosan,  

l

f
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f l
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 0
lim  

kabi aniqlanadi. ∆l=∆xcosα+ ∆ycosβ tenglikdan foydalanib,  

                                          coscos
y

f

x

f

l

f














                              (4) 

formula o‘rinli ekanligini keltirib chiqarish mumkin.  

        Masalan, f(x,y)=x2–y2 funksiyaning M(x,y) nuqtadagi α=600 yo‘nalish bo‘yicha hosilasi 

360sin260cos2coscos 00 yxyx
y

f

x

f

l

f















  

formula bilan hisoblanadi. Xususan, M(1,1) nuqtada bu hosilaning qiymati 31  bo‘ladi. 

       Agar l yo‘nalish biror a={a1, a2} vektor orqali berilgan bo‘lsa, unda bu yo‘nalish bo‘yicha 

hosila 
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formula bilan hisoblanadi.   

       Masalan, yuqoridagi funksiyaning M(1,1) nuqtadagi a={4,3} vektor bilan aniqlanadigan l 

yo‘nalishi bo‘yicha hosilasining qiymatini topamiz: 
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        Agar l sifatida OX (yoki OY) koordinata o‘qining  yo‘nalishini olsak , unda  

   α=0, β=900 (yoki α=900, β=0) bo‘ladi va (4) formuladan 

y

f
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f

x

f

l

f


















   yoki    

natijalarni olamiz. Demak, z=f(x,y) funksiyaning x yoki y bo‘yicha xususiy hosilalari uning l 

yo‘nalish bo‘yicha hosilasining xususiy holi bo‘ladi. 

       3-TA’RIF:   z=f(x,y) funksiyaning gradienti  deb koordinatalari xf   va yf   xususiy 

hosilalardan iborat vektorga aytiladi. 
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      z=f(x,y) funksiyaning gradienti odatda gradf  kabi belgilanadi. Gradient ma’nosini aniqlash 

uchun, vektorlarning skalyar ko‘paytmasidan (III bob, §2) foydalanib, l yo‘nalish bo‘yicha 

hosilaning (4) ifodasini quyidagicha yozib chiqamiz: 

 coscos 



ffefe

l

f
gradgradgrad


  . 

Bu yerda φ orqali l yo‘nalishni ifodalovchi e birlik vektor bilan gradient vektor orasidagi 

burchak ifodalangan. Oxirgi tenglikdan ko‘rinadiki, φ=0 bo‘lganda yo‘nalish bo‘yicha hosila 

berilgan nuqtada o‘zining eng katta qiymatiga erishadi. Demak, berilgan nuqtada  z=f(x,y) 

funksiyaning turli l yo‘nalishlar bo‘yicha hosilasi (o‘zgarish tezligi) bu yo‘nalish gradient bilan 

ustma-ust tushganda eng katta qiymatiga erishadi va bu qiymat gradient moduliga teng bo‘ladi. 

Gradient , majoziy qilib aytganda, tog‘ cho‘qqisida olib chiqadigan eng tikka yo‘nalishni 

ifodalaydi. 

        Masalan,yuqorida ko‘rilgan f(x,y)=x2–y2 funksiyaning M(x,y) nuqtadagi gradienti gradf={2x, 

–2y} bo‘ladi. Xususan, M(1,1) nuqtada gradf={2, –2} va bu nuqtadagi funksiyaning eng katta 

o‘zgarish tezligi | gradf |= 22  bo‘ladi.  

2.3. Ikki o‘zgaruvchili funksiya differensiallari va ularning tatbiqlari.  Oldin  z=f(x,y) 

funksiyaning aniqlanish sohasidagi biror M(x,y) nuqtadagi to‘la orttirmasini eslaymiz (§1, (3) ga 

qarang):  

                            z=f = f (x +x , y + y )– f (x , y) . 

     4-TA’RIF:   Agar z=f(x,y) funksiyaning berilgan M(x,y) nuqtadagi to‘la orttirmasi 

                         f=Ax+By+αx +βy                          (5) 

ko‘rinishda ifodalanib, unda A=A(x,y) va B=B(x,y) argumentlarning x va y orttirmalariga 

bog‘liq bo‘lmagan sonlar,  α va β esa x→0, y→0 holda cheksiz kichik miqdorlar bo‘lsa, unda 

bu funksiya M(x,y) nuqtada differensiallanuvchi deb ataladi. To‘la orttirmaning x va y 

orttirmalariga nisbatan bosh, chiziqli qismi  Ax+By funksiyaning differensiali deyiladi. 

       z=f(x,y) funksiyaning differensiali  df  yoki  df(x,y) kabi belgilanadi va, ta’rifga asosan, (5) 

tenglikdan  

                                                  df=Ax+By                                               (6) 

formula orqali topiladi. 

       Misol sifatida f(x,y)=x2+xy+3y funksiyaning differensiallanuvchi ekanligini ta’rif bo‘yicha 

tekshiramiz. Buning uchun dastlab funksiyaning to‘la orttirmasini topamiz: 

                f = [( x +x)2+ (x +x)( y + y)+3(y + y)] –[ x2+xy+3y]= 

    =2xx+(x)2+ xy+ yx+ xy+3y= (2x+y)x+(x+3)y+xx+xy. 

Bu tenglikni (5) bilan taqqoslab, A=2x+y, B=x+3, α=x , β=x ekanligini ko‘ramiz. Bunda 4-

ta’rifdagi barcha shartlar bajarilmoqda va shu sababli bu funksiya tekislikdagi ixtiyoriy M(x,y) 

nuqtada differensiallanuvchi va uning differensiali , (6) tenglikka asosan, quyidagi ko‘rinishda 

bo‘ladi: 

df=(2x+y)x+(x+3)y. 

        Ammo funksiyani differensiallanuvchi ekanligini har doim ham uning ta’rifi asosida 

tekshirish oson bo‘lmaydi. Shu sababli bu savolga umumiy holda javob topish masalasi paydo 

bo‘ladi. Bu masala quyidagi teoremada o‘z yechimini topadi. 

          2-TEOREMA: Agar  z=f(x,y)  funksiyaning yx ff  ,  xususiy hosilalari M(x,y) nuqta va 

uning biror atrofida aniqlangan hamda uzluksiz bo‘lsa, unda funksiya bu nuqtada 

differensiallanuvchi va uning differensiali 
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f
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f
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                                (7) 

formula bilan aniqlanadi. 
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 Isbot:  z=f(x,y) funksiyaning M(x,y) nuqtadagi to‘la orttirmasini quyidagi ko‘rinishda 

yozamiz:  

        f =f(x+x, y+y)–f(x, y)=[f(x+x, y+y)–f(x, y+y)]+[f(x, y+y)–f(x, y)] .(8) 

 Bu yerda kvadrat qavs ichidagi ayirmalar bir o‘zgaruvchili funksiyaning orttirmalarini 

ifodalaydi. I qavsdagi bir o‘zgaruvchili funksiya f(x,y+y) ko‘rinishda bo‘lib, uning argumenti 

[x, x+x] kesmada o‘zgaradi. Teorema shartiga ko‘ra  f(x,y+y) funksiya bu kesmada  xf   

hosilaga ega. Unda I qavsdagi orttirmaga Lagranj teoremasini (VIII bob, §3) qo‘llash mumkin: 
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      Xuddi shunday tarzda 
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tеnglikni hosil qilamiz. Teorema shartiga  ko‘ra xususiy hosilalar uzluksiz va 

yyxxyx  ,0,0  bo‘lgani uchun 
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tengliklar o‘rinli bo‘ladi. Bu tengliklardan, limit xossasiga asosan (VII bob, §3, lemmaga 

qarang), quyidagi tengliklar kelib chiqadi: 
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             (11) 

Bu yerda  γ1 vа γ2   x→0, y→0 bo‘lganda cheksiz kichik miqdorlar bo‘ladi.  

      Endi (8) tenglikka dastlab (9)-(10), so‘ngra ular o‘rniga (11) tengliklarni qo‘yib, 

funksiyaning to‘la orttirmasini  ushbu ko‘rinishga keltiramiz: 
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),(),(
  .           (12) 

Bu yerdan, (12) natijani (5) tenglik bilan taqqoslab, z=f(x,y)  funksiya M(x,y) nuqtada 

differensiallanuvchi va uning differensiali uchun  (7) formula o‘rinli ekanligini ko‘ramiz. 

Teorema to‘la isbotlandi. 

        Masalan, yuqorida ko‘rib o‘tilgan f(x,y)=x2+xy+3y funksiyaning differensialini endi (7) 

formula bo‘yicha topamiz: 

yxxyxyyxyxxyxyxdf yx  )3()2()3()3( 22 . 

Bu oldin olingan natijani ifodalaydi, ammo unga ancha oson erishildi.  

      Endi xususiy f(x,y)=x holda funksiya differensialini (7) formula orqali topamiz: 

xyxy
y

f
x

x

f
dfdx 









 01 . 

Xuddi shunday ravishda f(x,y)=y holda dy=∆y ekanligini ko‘ramiz. Shu sababli funksiya 

differensiali uchun (7) formulani ushbu ko‘rinishda yozish mumkin: 

                                                       dy
y

f
dx

x

f
df









 .                           (13) 

          Bu tenglikning o‘ng tomonidagi qo‘shiluvchilar  z=f(x,y) funksiyaning mos ravishda x va y 

bo‘yicha xususiy differensiallari deyiladi va dx f , dy f  kabi belgilanadi. Bu holda df  to‘la 

differensial deb yuritiladi. 

        Izoh: Bir o‘zgaruvchili y=f(x) funksiya M(x) nuqtada differensiallanuvchi bo‘lishi uchun 

uning shu nuqtada faqat f ′(x) hosilasi mavjudligi talab qilinib, uning uzluksizligi talab etilmas 

edi. Ikki o‘zgaruvchili funksiya uchun esa uning xususiy hosilalarini mavjudligi 

differensiallanuvchi bo‘lishi uchun yetarli emas. 
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       Masalan, 










00,1

,00,0
),(

yx

yx
yxf

 va

 yoki
 

funksiya uchun f(x,0)=0 va f(0,y)=0 bo‘lgani uchun O(0,0) nuqtada uning xususiy hosilalari 

mavjud va 0)0,0(,0)0,0(  yx ff . Ammo O(0,0) nuqtada bu funksiya to‘la orttirmasini 

(5) ko‘rinishda yozib bo‘lmaydi. Haqiqatan ham, ixtiyoriy ∆x≠0, ∆y≠0 uchun ∆f=f(0+∆x, 0+∆y)–

f(0,0)=1–0=1, ya’ni ∆x→0, ∆y→0 bo‘lganda cheksiz kichik miqdor emas. Demak, O(0,0) 

nuqtada bu funksiyaning xususiy hosilalari mavjud, ammo differensiallanuvchi emas. 

           5-TA’RIF:  Fazodagi S sirtda yotuvchi va uning M0(x0, y0, z0) nuqtasidan o‘tuvchi barcha 

egri chiziqlarining shu nuqtadagi barcha urinmalaridan hosil bo‘lgan P tekislik S sirtning M0(x0, 

y0, z0) nuqtasidagi urinma tekisligi deb ataladi. 

        3-TEOREMA:  Agar z=f(x,y)  funksiyaning grafigi S sirtdan iborat bo‘lsa, bu sirtning biror 

M0(x0, y0, z0)= M0(x0, y0, f(x0, y0)) nuqtasida urinma P tekislik mavjud bo‘lishi uchun funksiya 

shu nuqtada differensiallanuvchi bo‘lishi zarur va yetarli.  

      Bu teoremani isbotsiz qabul etamiz. 

 Bunda df  to‘la differensial S sirtning M0(x0, y0, z0) nuqtadagi urinma tekisligi applikatasining 

orttirmasiga teng bo‘ladi va bu tasdiq  to‘la differensialning geometrik ma’nosini ifodalaydi. Bu 

holda S sirtning M0(x0, y0, z0) nuqtasiga o‘tkazilgan P urinma tekislik  tenglamasi 

))(,())(,(),( 00000000 yyyxfxxyxfyxfz yx                 (14) 

ko‘rinishda bo‘lishini keltirib chiqarish mumkin.  

            Masalan, z=f(x,y)=x2–2xy+y2–x+2y funksiya bilan aniqlangan S sirtning M(1,1,1) 

nuqtasiga o‘tkazilgan urinma tekislik tenglamasini topamiz. Bunda xususiy hosilalar mavjud, 

uzluksiz va 

2)222()1,1(,1)122()1,1(
1

1

1

1










x

yy

x

yx yxfyxf , 

  f(1,1)=1 bo‘lgani uchun, (14) tenglikka asosan izlangan urinma tekislik tenglamasi 

z–1=–(x–1)+2(y–1) => x–2y+z=0 

ekanligini aniqlaymiz. 

         (5) tenglikdan ko‘rinadiki, agar z=f(x,y) funksiya M(x,y) nuqtada differensiallanuvchi 

bo‘lsa, unda u bu nuqtada uzluksiz bo‘ladi. Haqiqatan ham, bu holda 

0)(limlim

0
0

0
0









yxyBxAf

y
x

y
x

  

va, ta’rifga asosan, funksiya M(x,y) nuqtada uzluksiz bo‘ladi. 

        Ammo teskari tasdiq umuman olganda o‘rinli emas, ya’ni funksiyani biror M(x,y) nuqtada 

uzluksiz ekanligidan uni bu nuqtada differensiallanuvchi bo‘lishi kelib chiqmaydi. 

        Masalan, f(x,y)=|x|(y+1) funksiyani O(0,0) nuqtada qaraymiz. Bu nuqtada uning to‘la 

orttirmasini uchun 

0limlim)0,0()0,0(

0
0

0
0









yxfyxfyxff

y
x

y
x

 

tenglik o‘rinli ekanligidan funksiyani uzluksizligi kelib chiqadi. Endi bu nuqtada funksiyaning x 

bo‘yicha xususiy orttirmasini qaraymiz: 

xxffxffx  )0,()0,0()0,0( . 

Bu yerdan ko‘rinadiki, O(0,0) nuqtada funksiyaning x bo‘yicha xususiy hosilasi mavjud emas, 

chunki ∆x→0 bo‘lganda |∆x|/∆x  nisbatning limiti mavjud emas. Demak, O(0,0) nuqtada 

funksiya uzluksiz, ammo differensiallanuvchi emas.  

        Yuqorida isbotlangan 2-teoremadan ushbu natija kelib chiqadi. 
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     NATIJA:   Agar z=f(x,y)  funksiyaning yx ff  ,  xususiy hosilalari M(x,y) nuqta va uning biror 

atrofida aniqlangan hamda uzluksiz bo‘lsa, unda bu funksiya M(x,y) nuqtada uzluksiz bo‘ladi. 

         Haqiqatan ham bu shartlarda funksiya M(x,y) nuqtada differensiallanuvchi va shu sababli 

uzluksiz bo‘ladi. 

     Endi to‘la differensialning tatbig‘iga doir bir masalani qaraymiz. Buning uchun yuqoridagi 

(12) tenglikda z=f(x,y)  funksiyaning x va y argument orttirmalari kichik sonlardan iborat deb 

olamiz. Bu holda bu  tenglikda γ1x+γ2y qo‘shiluvchi ham kichik son bo‘ladi. Shu sababli (12) 

tenglikda bu qo‘shiluvchini hisobga  olmasak, undan quyidagi taqribiy tengliklar kelib chiqadi: 










 dy

y

yxf
dx

x

yxf
yxfyyxxfdff
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                   y
y

yxf
x

x

yxf
yxfyyxxf 











),(),(
),(),( .       (15) 

  Bu formuladan foydalanib, z=f(x,y)  funksiyaning hisoblash uchun  “noqulay”  bo‘lgan N(x+x, 

y+y)  nuqtadagi qiymati uning hisoblash uchun “qulay” bo‘lgan M(x,y) nuqtadagi qiymati 

yordamida taqriban topilishi mumkin.  

        Misol sifatida 22),( yxyxf  funksiyaning N(2.98, 4.03) nuqtadagi qiymatini, ya’ni 

22 03.498.2  ildizni taqribiy qiymatini topamiz. Bunda “qulay” nuqta M(3,4) bo‘ladi, chunki 

unda funksiyaning qiymati oson hisoblanadi va f(3,4)=5 bo‘ladi. Bu holda ∆x=2.98–3=–0.02, 

∆y=4.03–4= 0.03 va 

6.1
5
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)4,3(,2.1
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       Bu natijalarni (15) taqribiy formulaga qo‘yib, 

024.503.06.1)02.0(2.1503.498.2)03.4,98.2( 22 f  

ekanligini topamiz. Bu ildizning uch xona aniqlikdagi qiymati 5.012 ekanligidan olingan taqribiy 

natijaning aniqligi haqida tasavvur hosil qilishimiz mumkin. 

2.4. Yuqori tartibli differensiallar. Endi yuqori tartibli differensiallar tushunchasini 

kiritamiz. z=f(x,y)  funksiya II tartibli uzluksiz hosilalarga ega bo‘lsin. Bu holda  

dy
y

yxf
dx

x

yxf
df











),(),(
 

to‘la differensial ikki o‘zgaruvchili funksiya sifatida uzluksiz xususiy hosilalarga ega bo‘ladi. 

Shu sababli df differensialning d(df)differensiali haqida so‘z yuritish mumkin . 

           6-TA’RIF:   Agar z=f(x,y) funksiya df differensialning d(df)differensiali 

mavjud bo‘lsa, u funksiyaning  II tartibli differensiali deb ataladi va d2f kabi belgilanadi.  

         Agar z=f(x,y)  funksiya II tartibli uzluksiz hosilalarga ega bo‘lsa, uning II 

 tartibli differensiali d2f  mavjud va uning ta’rifi hamda to‘la differensial formulasiga asosan 

quyidagi natijani olamiz: 
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 . 

Bunda argument differensiallari dx va dy o‘zgarmas son singari qaraldi hamda aralash hosilalar 

haqidagi teoremadan foydalanildi.  

      Demak, II tartibli differensial d2f  funksiyaning II tartibli hosilalari orqali quyidagicha 

ifodalanadi: 
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                                2
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                      (16)  

   I tartibli df differensialni ifodalovchi (13) tenglikdan  f  “umumiy ko‘paytuvchini” shartli 

ravishda qavsdan tashqariga chiqarib va tenglikni ikkala tomonini unga “qisqartirib”, ushbu 

operator belgisiga ega bo‘lamiz: 

                                                dy
y

dx
x

d








 .                                     (17) 

       Izoh: Matematik analizda operator atamasi funksiyaga funksiyani mos qo‘yadigan 

akslantirishni ifodalaydi. (17) operator har bir f funksiyaga uning df to‘la differensialini mos 

qo‘yadi. 

         (17) operator orqali  II tartibli d2f differensialni hisoblashni ifodalaydigan (16) formulani 

quyidagi ko‘rinishda yozish mumkin: 

                                                  fdy
y

dx
x

fd

2

2


















 .                           (18) 

     Umuman olganda,  z=f(x,y)  funksiya n-tartibli uzluksiz hosilalarga ega bo‘lsa, uning n-tartibli  

differensiali dnf  mavjud bo‘lib, dnf=d(dn–1f) rekurrent formula orqali aniqlanadi va 

                         fdy
y

dx
x

fd

n

n


















                        (19) 

operator formula yordamida hisoblanadi. Nyuton binomi formulasidan (I bob,§3, (5) formula) 

foydalanib, (19) operatorli tenglikdan n-tartibli  dnf  differensialni  

z=f(x,y) funksiyaning n-tartibli hosilalari orqali ifodalovchi ushbu formulaga ega bo‘lamiz: 
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knk
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0

 .                     (20) 

       Ikki o‘zgaruvchili funksiyaning n-tartibli  dnf  differensiali bir o‘zgaruvchili funksiyaning n-

tartibli  differensialiga o‘xshash vazifani bajaradi va ulardan funksiyalarning xususiyatlarini 

o‘rganishda va turli masalalarni yechishda foydalaniladi. 

 

27§   IKKI O‘ZGARUVCHILI FUNKSIYANING LOKAL VA SHARTLI 

EKSTREMUMLARI. 

REJA 

 Ikki o‘zgaruvchili funksiyaning lokal ekstremumlari. 

 Ikki o‘zgaruvchili funksiyaning shartli   ekstrеmumlari. 

 Ikki o‘zgaruvchili funksiyaning global ekstremumlari. 

 Eng kichik kvadratlar usuli. 

Tayanch iboralar 

* Lokal maksimum * Lokal minimum * Lokal ekstremum * Ferma teoremasi  

* Kritik nuqta * Ekstremumning yetarli sharti * Ekstremumga tekshirish algoritmi  

*Bog‘lanish tenglamasi * Shartli lokal maxsimum * Shartli lokal minimum 

* Shartli lokal ekstremum * Lagrang funksiyasi * Global maksimum * Global minimum * 

Global ekstremum * Kuzatuv natijalarini silliqlash * Empirik formulalar * Eng kichik kvadratlar 

usuli      

 

3.1. Ikki o‘zgaruvchili funksiyaning lokal ekstremumlari. Berilgan z=f (x,y) 

funksiya tekislikdagi biror D sohada aniqlangan bo‘lib,  M0(x0, y0) bu sohaning ichki nuqtasi 

bo‘lsin.  

          1-TA’RIF: Agar M0(x0, y0)   nuqtaning biror Ur(x0, y0) atrofiga tegishli ixtiyoriy M(х,у)  

nuqta uchun 

                         f (x0, y0)≥ f (x,y)    [f (x0, y0)≤ f (x,y)]                             (1) 
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tengsizlik bajarilsa, unda z=f (x,y) funksiya M0(x0, y0) nuqtada lokal maksimumga (minimumga) 

ega deyiladi. 

        Masalan, f(x,y)=4–x2–y2 funksiya M0(0,0) nuqtada lokal maksimumga ega, chunki bu 

nuqtaning ixtiyoriy atrofidagi M(х,у)  nuqtalar uchun f(x,y)≥4=f(0,0).    Xuddi shunday 

g(x,y)=4+x2+y2 funksiya M0(0,0) nuqtada g(0,0)=4 lokal minimumga ega ekanligi ko‘rsatiladi.  

       1-ta’rifda f (x0, y0)≥ f (x,y) [f (x0, y0)≤ f (x,y)] tengsizlik faqat M0(x0, y0)   nuqtaning biror 

kichik atrofida bajarilishi talab etiladi. Bu tengsizlik, biz yuqorida ko‘rgan misoldagi singari, 

M0(x0, y0)   nuqtaning ixtiyoriy  atrofida o‘rinli bo‘lishi shart emas. Shu sababli f(x0, y0) lokal  

maksimum yoki minimum deb atalmoqda. 

    Agar (1) tengsizlikda x=x0+∆x va y=y0+∆y deb olsak, uni lokal maksimum holida 

00),(),(),(),( 00000000  fyxfyyxxfyyxxfyxf , 

lokal minimum holida esa ∆f ≥0 ko‘rinishda yozish mumkin. Shu sababli  1-ta’rifni funksiyaning 

to‘la orttirmasi orqali quyidagicha ifodalash mumkin. 

         2-TA’RIF: Agar M0(x0, y0)   nuqtaning biror Ur(x0, y0) atrofida z=f (x,y) 

funksiyaning to‘la orttirmasi uchun ∆f(x0, y0) ≤0  (∆f(x0, y0) ≥0) tengsizlik bajarilsa, unda bu 

funksiya M0(x0, y0) nuqtada lokal maksimumga (minimumga) ega deyiladi. 

        3-TA’RIF: Funksiyaning lokal maksimum va minimumlari birgalikda  funksiyaning lokal 

ekstrеmumlari deyiladi. 

     2-ta’rifga asosan funksiya M0(x0, y0)   nuqtada lokal ekstremumga ega bo‘lishi uchun uning 

bu nuqtadagi ∆f(x0, y0) to‘la orttirmasi ∆x va ∆y  argument orttimalarining turli kichik 

qiymatlarida o‘z ishorasini o‘zgartirmasligi lozim. 

       Yuqoridagi misolda ko‘rib o‘tilgan f(x,y)=4–x2–y2 va g(x,y)=4+x2+y2 funksiyalar uchun lokal 

ekstremumlar f(x,y) va g(x,y) ifodalari bo‘yicha bevosita topildi. Ammo murakkabroq 

ko‘rinishdagi funksiyalar uchun bunday qilib bo‘lmaydi. Shu sababli umumiy holda ikki 

o‘zgaruvchili funksiyaning  lokal ekstrimumlarini topish masalasi paydo bo‘ladi. Bu masala bir 

o‘zgaruvchili funksiyalar uchun oldin (VI bob,§5) ko‘rilgan edi. Bu yerda z=f (x,y) funksiyani 

ekstremumga tekshirish ham  shunga o‘xshash amalga oshirilishini ko‘ramiz. 

          1-TEOREMA(Ferma teoremasi): Agar z=f(x,y) funksiya M0(x0,y0)   nuqtada lokal 

ekstrеmumga erishsa va bu nuqtada uning ikkala xususiy hosilalari mavjud bo‘lsa, unda ular 

nolga tеng bo‘ladi, ya’ni 

                                                    








0),(

0),(

00

00

yxf

yxf

y

x
                                         (2) 

tengliklar o‘rinli bo‘ladi. 

       Isbot: z=f(x,y) funksiyada y=y0 deb olamiz va bunda hosil bo‘ladigan bir o‘zgaruvchili h(x)= 

f(x,y0) funksiyani qaraymiz. Teorema shartiga ko‘ra bu funksiya x=x0 nuqtada lokal 

ekstremumga ega va uning hosilasi ),()( 0yxfxh x
  mavjud. Unda, bir o‘zgaruvchili funksiyalar 

uchun oldin isbotlangan Ferma teoremasiga asosan (VII bob,§5), 0),()( 000  yxfxh x  ekanligi 

kelib chiqadi. Xuddi shunday tarzda 0),( 00  yxf y tenglik o‘rinli ekanligi ko‘rsatiladi va 

teoremaning isboti yakunlanadi. 

       Bu teorema ekstremumning zaruriy shartini ifodalaydi va undan ushbu natija kelib chiqadi. 

      NATIJA: Agar z=f(x,y) funksiya M0(x0,y0)   nuqtada lokal ekstrеmumga erishsa va 

differensiallanuvchi bo‘lsa, unda bu nuqtada uning differensiali df(x0,y0)=0 va gradienti 

gradf(x0,y0)=0 bo‘ladi. 

     Bu tasdiq bevosita (2) tengliklardan va differensial, gradient ta’riflaridan kelib chiqadi. 

       Masalan, yuqorida ko‘rilgan f(x,y)=4–x2–y2 funksiya uchun haqiqatan ham u lokal 

maksimumga erishadigan M0(0,0) nuqtada 

0)0,0(,0)0,0(02)0,0(,02)0,0(
0

0

0

0









fdfyfxf
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xy
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xx grad  

tengliklar bajariladi. 
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           (2) tengliklar lokal ekstremumning faqat zaruriy shartini ifodalab,  lokal ekstremum 

bo‘lishi uchun yetarli emas. 

       Masalan, f(x,y)=x2 –y2 differensiallanuvchi funksiya grafigi 88-rasmda  ko‘rsatilgan sirtdan 

iborat.  

 
Bu funksiya uchun O(0,0) nuqtada (2) tengliklar bajariladi, ammo bu nuqtada funksiya lokal 

ekstremumga ega emas.  Haqiqatan ham bu holda to‘la orttirma 
22),()0,0()0,0( yxyxffyxff   

ko‘rinishda bo‘lib, ∆x>∆y bo‘lganda musbat, ∆x<∆y holda esa manfiy qiymat qabul etadi. 

Demak, O(0,0) nuqtaning ixtiyoriy atrofida ∆f(0, 0) to‘la orttirma o‘z ishorasini o‘zgartiradi va 

shu sababli bu nuqtada lokal ekstremum mavjud emas.  

Bu funksiyaning grafigi bo‘lmish sirt quyidagi chizmada ko‘rsatilgan va unda 

O(0,0) nuqta egar nuqta deb ataladi. Sirtlar uchun egar nuqta egri chiziqlar uchun burilish 

nuqtasiga o‘xshash xususiyatga ega bo‘ladi.  

4-TA’RIF: Agar  z=f(x,y) funksiyaning xususiy hosilalari mavjud bo‘lsa, unda (2) 

tengliklarni qanoatlantiruvchi nuqtalar bu funksiyaning kritik yoki statsionar nuqtalari deb 

ataladi. 

Ferma teoremasidan funksiya lokal ekstremumlariga  kritik nuqtalarida erishishi 

mumkinligi kelib chiqadi. Shu sababli funksiyani ekstremumga tekshirish uchun birinchi 

navbatda uning kritik nuqtalarini topish kerak. Agar z=f(x,y) funksiya uchun M0(x0,y0) kritik 

nuqta bo‘lsa, unda funksiya bu nuqtada yoki lokal maksimumga, yoki lokal minimumga ega yoki 

umuman lokal ekstremumga ega bo‘lmasligi mumkin. Shu sababli M0(x0,y0) kritik nuqta bu 

xususiyatlardan qaysi biriga ega ekanligini aniqlash masalasi paydo bo‘ladi. Bu masala 

ekstremumning yetarli shartini topish orqali hal etiladi. Buning uchun z=f(x,y) funksiya M0(x0,y0) 

kritik nuqtaning biror atrofida aniqlangan, uzluksiz hamda uzluksiz I va II tartibli hosilalarga ega 

deb hisoblaymiz. Quyidagi belgilashlar kiritamiz: 

   
2

000000 ,),(,),(,),( BAC
CB

BA
yxfCyxfByxfA yyxyxx  .    (3) 

            2-TEOREMA(Ekstrеmumning yetarli shartlari): Agar z=f(x,y)  funksiya uchun 

M0(x0,y0) kritik nuqta bo‘lsa, unda (3) belgilashlarda quyidagi tasdiqlar o‘rinli : 

      1. ∆>0, A>0 holda funksiya M0(x0,y0) kritik nuqtada lokal minimumga ega;  

      2. ∆>0, A<0 holda funksiya M0(x0,y0) kritik nuqtada lokal maksimumga ega; 

      3. ∆<0 holda funksiya M0(x0,y0) kritik nuqtada lokal ekstremumga ega emas. 

           Bu teoremani isbotsiz qabul etamiz. 

           Izoh: Agar ∆=0 bo‘lsa funksiyaning M0(x0,y0) kritik nuqtadagi xususiyatini bu teorema 

orqali aniqlab bo‘lmaydi. Bu holda javob funksiyaning ∆f(x0,y0) to‘la orttirmasining ishorasini 

tekshirish orqali topiladi. 

       Shunday qilib ikki o‘zgaruvchili z=f(x,y)  funksiyani ekstremumga tekshirish quyidagi 

algoritm asosida amalga oshiriladi: 

 funksiyaning ),(,),( yxfyxf yx
 xususiy hosilalari hisoblanadi; 

 xususiy hosilalar nolga tenglashtirilib, 









0),(

0),(

yxf

yxf

y

x
 

tenglamalar sistemasi hosil etiladi; 
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 hosil etilgan tenglamalar sistemasi yechilib, funksiyaning kritik nuqtalari topiladi. Agar 

kritik nuqtalar mavjud bo‘lmasa, unda funksiya ekstremumga ega bo‘lmaydi; 

 funksiyaning II tartibli hosilalari topiladi; 

 kritik nuqtada (3) formulalar bo‘yicha A, B, C va ∆ qiymatlari hisoblanadi; 

 A, B, C va ∆ qiymatlari bo‘yicha kritik nuqtada funksiyaning xususiyati 2-teorema 

yordamida aniqlanadi. 

         Misol sifatida, f(x,y) = x2+ xy+y2 –3x– 6y  funksiyani ekstrеmumga tekshiramiz. Bu holda 

62),(,32),(  xyyxfyxyxf yx  

bo‘lib, ulardan tuzilgan 









062

032

yx

yx
 

tenglamalar sistemasidan M0(0,3) kritik nuqtani topamiz.  Bu yerda 

2),(,1),(,2),(  yxfyxfyxf yyxyxx  

bo‘lgani uchun A=2 ,  B=1 , C=2 va ∆=AC–B2=3 ekanligini ko‘ramiz.  

    Bunda ∆>0 ,  A>0 va shu sababli,ekstremumning yetarli shartiga asosan, bu funksiya M0(0,3) 

kritik nuqta lokal minimumga ega va fmin=f(0,3)=32–18=–9 bo‘ladi. 

      Ikki o‘zgaruvchili funksiya lokal ekstremumiga doir ushbu iqtisodiy mazmunli masalani 

qaraymiz. 

       Masala: Ishlab chiqarish funksiyasi pul birligida ifodalanib,  6 2330),( yxyxf  ko‘rinishga 

ega. Bunda x–I xomashyo , y–II xomashyo birliklari miqdorini ifodalaydi. I xomashyo bir 

birligining qiymati – 5, II xomashyoniki esa–10 pul birligiga teng. Bu xomashyolardan 

foydalanish natijasida erishiladigan foydaning maksimal qiymatini toping. 

    Yechish: Bizga ma’lumki, ishlab chiqarish funksiyasi f(x,y) xomashyolardan foydalanish 

natijasida olingan daromadni ifodalaydi. Bunda, masala shartiga asosan, xomashyolar uchun 

qilingan xarajatlar g(x,y)=5x+10y ikki o‘zgaruvchili funksiya orqali topiladi. Shu sababli 

xomashyolardan foydalanish natijasida olingan foyda ushbu 

F(x,y)= f(x,y)– g(x,y)=30x1/2y1/3–5x–10y 

ikki o‘zgaruvchili funksiya orqali aniqlanadi. Bu funksiyani yuqorida ko‘rsatilgan algoritm 

bo‘yicha ekstremumga tekshiramiz. Bu yerda xususiy hosilalar 

1010),(,515),( 3/22/13/12/1   yxyxFyxyxF yx . 

     Bu xususiy hosilalarni nolga tenglashtirib, ushbu tenglamalar sistemasiga kelamiz va uni 

yechamiz: 
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yx
. 

       Demak, M0(81,27) kritik nuqta bo‘ladi. Bu kritik nuqtani II tartibli hosilalar yordamida 

tekshiramiz: 
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20
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22 


 BAC . 

Bu kritik nuqtada ∆>0, A<0 bo‘lgani uchun unda foydani ifodalovchi F(x,y) funksiya 

maksimumga ega bo‘ladi maksimal foyda qiymati pul birligida 

13527108153930)27,81( F  

bo‘ladi. 
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3.2. Ikki o‘zgaruvchili funksiyaning shartli   ekstrеmumlari. Oldingi qismda z=f(x,y) 

funksiyani ekstremumga tekshirishda uning x va y argumentlari butun D{f} aniqlanish sohasida 

qaralgan edi. Ammo bir qator masalalarni yechishda x va y argumentlarni faqat ma’lum bir 

shartni qanoatlantiradigan qiymatlarida funksiya ekstremumini topishga to‘g‘ri keladi. 

       Masalan, perimetri 2p bo‘lgan barcha to‘g‘ri to‘rtburchaklar orasidan yuzi eng katta 

bo‘lganini topish masalasini qaraymiz. Agar to‘g‘ri to‘rtburchak tomonlarini x va y deb olsak, bu 

masala S(x,y)=xy funksiyaning uning argumentlari 2(x+y)=2p yoki x+y=p shartni 

qanoatlantirganda, ya’ni y=–x+p tenglamali to‘g‘ri chiziqda yotganda, ekstremumini topish 

masalasiga keladi. Bu masala yechimini quyidagicha topamiz: 










)()(),(

),(
2 xgxpxxpxyxS

xpy

xyyxS
 

4
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2
(

2
)(

2
02)(

2
2

00

ppp
pxg

p
xxpxg   . 

Shunday qilib, bu masalani yechish uchun x va y argumentlarga qo‘yilgan shartdan foydalanib, 

ikki o‘zgaruvchili S(x,y) funksiyadan bir o‘zgaruvchili g(x) funksiyaga o‘tdik va uni 

ekstremumga tekshirdik. Bu yerda g′′(x)=–2<0 bo‘lgani uchun g(x) funksiya topilgan x0=p/2 

kritik nuqtada maksimumga ega bo‘ladi. Demak, perimetri 2p bo‘lgan to‘g‘ri to‘rtburchaklar 

orasida eng katta yuzaga tomonlari x0=p/2 => y0=p–p/2=p/2 bo‘lgan to‘g‘ri to‘rtburchak, ya’ni 

kvadrat erishadi va bu yuza qiymati S=p2/4 bo‘ladi. 

       Endi ko‘rib o‘tilgan bu masalani umumlashtiramiz. Bizga z=f(x,y) ikki o‘zgaruvchili 

funksiya berilgan bo‘lib, uning x va y argumentlari D{f} aniqlanish sohasida biror  

                                                  φ(x,y)=0                                                  (4) 

tenglama bilan ifodalanadigan shartni qanoatlantirsin. 

          5-TA’RIF: z=f(x,y) funksiyaning argumentlari qanoatlantiradigan (4) tenglama bog‘lanish 

tenglamasi deb ataladi.  

         6-TA’RIF: Koordinatalari (4) bog‘lanish tenglamasini qanoatlantiruvchi M0(x0,y0) 

nuqtaning biror atrofidagi koordinatalari (4) shartni qanoatlantiruvchi barcha M(x,y) nuqtalar 

uchun z=f(x,y) funksiya f(x0,y0)≥f(x,y) [f(x0,y0)≤f(x,y)] tengsizlikni qanoatlantirsa, unda bu 

funksiya M0(x0,y0) nuqtada shartli maksimumga (mimnimumga) ega deyiladi va ular birgalikda 

shartli ekstrеmumlar  deb ataladi. 

      Umumiy holda ham funksiyaning shartli ekstremumini yuqorida ko‘rilgan xususiy 

masaladagi singari usulda quyidagicha topish mumkin: 

1) dastlab (4) bog‘lanish tenglamasidan y=ψ(x) funksiyani topamiz ; 

2)  so‘ngra ikki o‘zgaruvchili z=f(x,y) funksiyadan, y=ψ(x) ekanligini hisobga olib, bir 

o‘zgaruvchili g(x)=f(x,ψ(x)) funksiyaga o‘tamiz; 

3) Hosil bo‘lgan g(x) funksiyani bizga ma’lum usulda (VIII bob,§5) ekstrеmumga 

tekshiramiz. 

      Ammo bu usul har doim ham qulay emas, jumladan y=ψ(x) funksiyani topish masalasi 

murakkab bo‘lishi mumkin. Shu sababli bu masalani Lagranj tomonidan taklif etilgan usulda 

yechamiz. Buning uchun berilgan z=f(x,y) funksiya va (4) bog‘lanish tenglamasi bo‘yicha 

                                     L(x,y,λ)= f(x,y)– λ φ(x,y)                                    (5) 

uch o‘zgaruvchili funksiyani hosil qilamiz. Bunda L(x,y,λ)–Lagranj funksiyasi, λ–Lagranj 

ko‘paytuvchisi  deb ataladi. Bu holda quyidagi teorema o‘rinli ekanligini isbotlash mumkin. 

         3-TEOREMA  Agar M0(x0,y0) nuqtada z=f(x,y) funksiya shartli ekstremumga ega bo‘lsa, 

unda shunday λ0 soni topiladiki, N(x0,y0, λ0)   nuqtada L(x,y,λ) Lagranj funksiyasi ekstremumga 

(shartsiz) ega bo‘ladi.  

        Bu teoremadan ko‘rinadiki, z=f(x,y) funksiyaning shartli ekstremumini topish masalasi 

L(x,y,λ) Lagranj funksiyasini ekstremumga tekshirishga keltiriladi. Bu xulosadan, 

ekstremumning zaruriy (2) shartiga asosan, quyidagi tenglamalar sistemasiga ega bo‘lamiz:  
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                           (6) 

Bu sistemani yechib, λ0, x0, y0 ildizlarni topamiz. Unda z=f(x,y) funksiyaning shartli 

ekstremumlari (6) sistema ildizlari orqali aniqlanadigan M0(x0,y0) nuqtalarda bo‘lishi mumkin. 

      Ikki o‘zgaruvchili funksiyaning global ekstremumlari.  Berilgan z=f(x,y) funksiya biror 

yopiq va chegaralangan D sohada aniqlangan va uzluksiz , bu sohaning ichki nuqtalarida chekli 

xususiy hosilalarga ega bo‘lsin. Unda bu funksiya, Veyershtrass teoremasiga asosan (§1, 4- 

teorema), D sohada o‘zining eng katta maxf  (global maksimum) va eng kichik minf (global 

minimum) qiymatlariga erishadi. Bu qiymatlar, funksiyani lokal ekstremumga tekshirishdan 

foydalanilib, quyidagi tartibda topiladi: 

 Funksiyaning ),(,),( yxfyxf yx
 xususiy hosilalari hisoblanadi ; 

 Xususiy hosilalar nolga tenglashtirilib, kritik nuqtalar topiladi ; 

 Topilgan kritik nuqtalardan faqat D soha ichida yotuvchilari qaralib, ularda berilgan 

funksiyaning qiymatlari hisoblanadi ; 

 D soha chegarasini ifodalovchi chiziqning y=φ(x), x[a,b], tenglamasidan foydalanilib, 

chegarada ikki o‘zgaruvchili  f(x,y) funksiyani g(x)= f(x, φ(x)) bir o‘zgaruvchili funksiyaga 

keltiriladi va uning [a,b] kesmadagi eng katta va eng kichik qiymatlarini topiladi (VIII bob,§5); 

 Funksiyaning oldingi ikki qadamda hisoblangan barcha qiymatlarini taqqoslab, uning D 

sohadagi eng katta maxf  va eng kichik minf  qiymatlarini, ya’ni global ekstremumlarini topamiz. 

         Misol sifatida, f(x,y)=x2+2y2–x–3y+5 funksiyaning  x=1, y=1 va x+y=1 to‘g‘ri chiziqlar 

bilan chegaralangan uchburchakdan iborat D sohadagi eng katta va eng kichik qiymatlarini 

topamiz (89-rasmga qarang) . 

 
1) Berilgan funksiyaning kritik nuqtalarini topamiz: 
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   . 

Demak, funksiyaning bitta M0(1/2, 3/4) kritik nuqtasi mavjud. Bu kritik nuqta qaralayotgan D 

soha ichida joylashgan va shu sababli uni hisobga olib, bu nuqtada f(1/2, 3/4)=29/8 ekanligini 

aniqlaymiz.  

2) Berilgan funksiyani AC chegarada qaraymiz. Unda x=1 bo‘lgani uchun funksiyamiz  

f(1,y)=12+2y2–1–3y+5=2y2–3y+5 , 0≤y≤1, 

ko‘rinishga keladi, ya’ni bir o‘zgaruvchili funksiyaga aylanadi. Uning kritik nuqtasini topamiz: 

f ′(1,y)=4y–3=0 => y=3/4 . 

   Bu kritik nuqta va [0,1] kesmaning chegaraviy nuqtalarida berilgan funksiya qiymatlarini 

hisoblab, f(1,3/4)=31/8 , f(1,0)=5 , f(1,1)=4 ekanligini topamiz; 

3) Berilgan funksiyani BC chegarada qaraymiz. Unda y=1 bo‘lgani uchun funksiyamiz  

f(x,1)=x2–x+4 , 0≤x≤1, 

ko‘rinishga keladi. Bu yerda kritik nuqta x=1/2 bo‘lib, unda va [0,1] kesma chegaralarida 

f(1/2,1)=15/4,  f(0,1)= f(1,1)=4 ekanligini topamiz; 
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4) Berilgan funksiyani AB chegarada qaraymiz. Unda y=1–x bo‘lgani uchun funksiyamiz  

f(x,1–x)=3x2–2x+4 , 0≤x≤1, 

ko‘rinishga keladi. Bunda kritik nuqta x=1/3 va unda f(1/3,2/3)=11/3 bo‘ladi. Chegaraviy 

nuqtalarda f(0,1)=4,  f(1,0)=5 ekanligi oldin ko‘rilgan edi. 

       Shunday qilib, berilgan funksiyaning hisoblangan 

f(1/2, 3/4)=29/8, f(1, 3/4)=31/8, f(1,0)=5, f(1, 1)=4, 

f(1/2, 1)=15/4, f(0,1)=4, f(1/3, 2/3)=11/3 

qiymatlarini taqqoslab, uning global minimumi minf=f(1/2,3/4)=29/8 va global maksimumi 

maxf=f(1,0)=5 ekanligini ko‘ramiz. 

 

 
37 – M A ' R U Z  А 

 

KOMPLЕKS  SONLARNING  MODULI VA ARGUMENTI. KOMPLEKS 

SONLAR USTIDA AMALLAR. KOMPLES SONNING TRIGONOMETRIK VA 

KO’RSATGICHLI SHAKLI. MUAVR FORMULASI. KOMPLES SONDAN ILDIZ 

CHIQARISH. 

 

Ma'ruza rеjasi: 

1. Komplеks sonning algеbraik ko’rinishi. 

2. Algеbraik ko’rinishda bеrilgan komplеks sonlar ustida amallar. 

3. Komplеks sonlarning trigonomеtrik shakli. 

4. Trigonomеtrik ko’rinishda bеrilgan komplеks sonlar ustida amallar. 

 

Adabiyotlar: 

1. Yo.U. Soatov. “Oliy matеmatika”, I qism. Toshkеnt. “O’qituvchi” nashriyoti , 1992 y. 

V bob, § 7,8,9 ;  256-264 bеtlar. 

 

1. Komplеks  sonning algеbraik  ko’rinishi. 

   

   Komplеks son dеb  z=a+ib       ifodaga     aytiladi. Bu yеrda  a va b  haqiqiy sonlar bo’lib,  i 

- mavhum birlik  deyiladi va quyidagicha aniqlanadi: 

                                             1,1 2  ii . 

        z=a+ib  komplеks sonning algebraik ko’rinishi deb ataladi. Bunda a -z komplеks 

sonning haqiqiy qismi , b - mavhum qismi dеyiladi va  a=Rеz, b=Imz  kabi belgilanadi. 

        Agar а=0 bo’lsa 0+ib=ib sof mavhum son dеyiladi. Agar b=0 bo’lsa a+i0=a haqiqiy son 

hosil bo’ladi, ya’ni haqiqiy sonlar komplеks sonlarning xususiy holi bo’ladi.   

     Har qanday komplеks sonni z=a+ib  ОХY  tеkisligida koordinatalari  a va b  
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1-rаsm 

 

bo’lgan A(a,b) nuqta shaklida tasvirlash mumkin. Aksincha, OXY tеkislikdagi har qanday 

A(a,b) nuqta  z=a+ib komplеks songa mos kеladi (1-rasm). Faqat mavhum qismining ishorasi 

bilan farq qiladigan ikki komplеks son Z=a+ib vа Z =a-ib  bir-biriga qo’shma komplеks  

sonlar dеyiladi. 

Quyidagi ikkita qoidani aytib o’tamiz: 

       а) Agar z1 = a1 + i b1  vа  z2 = a2 + i b2   ikki komplеks son uchun  a1 = a2, b1 = b2   bo’lsa, 

bu komplеks sonlar tеng dеyiladi. 

         b) Аgar а=0, b=0  bo’lsa va faqat shundagina komplеks son z nolga tеng bo’ladi.         

Komplеks son tasvirlanadigan tеkislik o’zgaruvchi  Z ning komplеks tеkisligi  dеyiladi                                                                                                                      

 ОА=r kеsma komplеks sonning moduli dеb aytiladi, va quyidagicha hisoblanadi:              

                                                    
22|| bazr   

 

2.Algеbraik ko’rinishda bеrilgan komplеks sonlar ustida amallar. 

 

1)Komplеks sonlarni  qo’shish va ayirish. 
          Ikki Z1=a1+ib1   vа      Z2=a2+ib2 komplеks sonning yig’indisi va ayirmasi dеb, ushbu 

                        ibbaaibaibaZZ )()()()( 2121221121   

tеnglik bilan aniqlangan komplеks songa aytiladi.          

M i s o l: 

  Z1=4-2i,  Z2=6+3i uchun  Z1+Z2=4-2i+6+3i=10+i, Z1-Z2=(4-2i)-(6+3i)=-2-5i 

 

 2)Komplеks sonlarni ko’paytirish. 
     k  son butun bo’lgandа 

                                  i 4k =1, i 4k+1 =i, i 4k-2 = -1, i 4k+3 = - i, 

tеngliklar to’g’ri ekanligini tеkshirish qiyin emas. 

 Z1=a1+ ib1   vа      Z2=a2 + ib2  komplеks  sonlar  ko’paytmasi  dеb, ularni ikki hadlar singari 

algеbra qoidasiga muvofik ko’paytirilganda hosil bo’lgan komplеks songa aytiladi: 

                       )())(( 21212121111121 baabibbaaibaibaZZ   

M i s o l:     

 Z1 = 4 – 2i, Z2 = 6 + 3i   Z1  Z2 =(4 – 2i)( 6 + 3i) = 24 + 12 i –12i –6i2 = 30  

 

3)Komplеks sonlarni bo’lish. 

Komplеks sonlarni bo’lish ko’paytirishga tеskari amal kabi ta'riflanadi; 

                       0,, 2
2

2
22222111  baZibaZibaZ  

dеb faraz qilamiz.U holda Z
Z

Z


2

1  shunday komplеks sonki, undа Z1 = Z2 Z   bo’ladi. 

Agar iyx
iba

iba






22

11  bo’lsa, u holda 
)()(

),)((

222211

2211

xbyaiybxaiba

iyxibaiba




 

х vа u  ushbu 

yaxbbybxaa 221221 ,   

tеnglamalar sistеmasidan aniqlanadi: 
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Nihoyatda, quyidagi natijani olamiz: 
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3.Komplеks  sonlarning trigonomеtrik  shakli. 

 

Koordinatalar boshini kutb, OX o’qining musbat yo’nalishini kutb o’qi dеb olib,  A(a;b) 

nuqtasining kutb koordinatalarini  vа r (r0) bilan bеlgilaymiz. Unda ushbu tеngliklarni 

yozish mumkin (18-rasm): 

                         a = r cos  , b = r sin , 

dеmak komplеks sonni quyidagicha tasvirlash mumkin: 

                         a + ib = r cos  + ir sin 

yoki        

                         Z = r (cos  + i sin ) 

    Bu komplеks sonning trigonomеtrik shakl dеb aytiladi.  r-  komplеks  son Z ning moduli 

vа    komplеks   Z sonning argumеnti dеb aytiladi: 

                         r = | Z | ,  = arg Z  

 r  vа    miqdorlar a va v  orqali  bunday ifodalanadi: 

a

b
arctgbar  ;22

 

Komplеks  sonning  argumеnti  burchak OX o’qining musbat yo’nalishidan soat strеlkasi 

harakatiga tеskari yo’nalishda hisoblansa, musbat, qarama-qarshi yo’nalishda hisoblansa, 

manfiy bo’ladi. Ravshanki, argumеnt bir qiymatli bo’lmaydi, balki 2k  qo’shiluvchigachа (k 

butun) aniqlikda bеlgilanadi. 

a) Trigonomеtrik shaklda bеrilgan komplеks sonlarni ko’paytirish. 

                   Z1 = r1 (cos 1 + i sin 1 ), Z2 = r2 (cos 2 + i sin 2 ) 

Komplеks sonlar bеrilgan bo’lsin. 

Bu sonlar ko’paytmasini  topamiz: 

Z1 Z2=r1(cos 1 + i sin 1) r2(cos 2+i sin 2)= 

=r1r2[cos1 cos2+isin1 cos2+ + icos1 sin2 + i2sin1sin2] = 

= r1r2 [(cos1 cos2 -sin1sin2)+i(sin1cos2+ +i2cos1sin2]= 

=r1r2[cos(1+2)+isin(1+2)]  

Shunday qilib, )]sin()[cos( 21212121  rrZZ  

M i s o l :                               

)
2

sin
2

(cos4

),
3

sin
3

(cos2

2

1













iZ

iZ
 

bo’lsin, undа 

                               

)
6

5
sin

6

5
(cos8

)]
23

sin()
23

[cos(4221




















i

iZZ
 

bo’ladi. 

b) Trigonomеtrik shaklda bеrilgan komplеks sonlarni bo’lish. 
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Kеtma-kеt quyidagi tеngliklarni ko’ramiz:             

1

)](sin)[cos(

)sin(cos

)sin(cos

)sin(cos

)sin(cos

)sin(cos

)sin(cos
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Dеmak,           

)]sin()[cos( 2121

2

1

2

1  i
r

r

Z

Z                                   (62) 

tеnglik hosil bo’ladi. 

M i s o l:          
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Еchimi:  (62) – formuladan foydalanamiz:         
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4.Komplеks sonning ko’rsatgichli shakli. 

 

Komplеks sonni trigonomеtrik shaklda tasvirlaymiz: 

                              Z = (cos  + i sin ) r 

Eylеr formulasiga ko’ra: ei =cos  + i sin  

Dеmak, har qanday komplеks sonni ushbu ko’rsatgichli shaklda tasvirlash mumkin: 

                                            Z = r  ei 

M i s o l : 

                           )
7

sin
7

(cos5





Z  

Bu komplеks son quyidagi ko’rsatgichli shaklda yozilishi mumkin. 

                                         
i

eZ 75



  

1) Z1 = r1
1ie   va Z2 = r2 2ie    komplеks sonlarning ko’paytmasi va bo’linmasini 

aniqlaymiz: 

                              Z 1 Z 2 = r1 1ie r2 2ie  = r1 r2 
)( 21 i

e  

   

M i s o l:   4
2

2 4,2




ii

eZeZ   

Bu sonlarning ko’paytmasini va bo’linmasini topamiz: 

                               

242

4

2

4

3

4242

2

1

2

1

4

2

8842

)(

2

1

))(

21

















ii

i

i

iiii

ee

e

e

Z

Z

eeeeZZ
 

2) Komplеks sonni n – darajaga ko’tarish amalini qaraymiz: 

 

                                iiii errereZreZ 222,   

Shu kabi               ,...2,1,   nerZ innn  

Oxirgi formula Muavr formulasi dеb ham ishlatiladi. 
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M i s o l :   602




i

eZ   komplеks son bеrilgan bo’lsin. Bu holda Muavr formulasiga asosan 

n=6 bo’lgandа 

                            1060

6

66 642





ii

eeZ          

bo’ladi. 

3) Komplеks sondan  n – darajali ildiz chiqarish. 
 ireZ  bеrilgan bo’lsin. Bu komplеks sondan n – tartibli ildiz olamiz (k=1,2,…): 

n

k
i

nin in erereZ



 

21

)(  

Dеmak                            ,...)2,1(,

2





kerZ n

k
i

nn                       (1) 

Eylеr formulasidan foydalanib (1) formulani trigonomеtrik ko’rinishda yozish mumkin: 

,...)2,1(),
2

sin
2

(cos 





 k
n

k
i

n

k
rZ nn        (2)        

5. Ikki hadli tеnglamalarni еchish. 

Az n   shakldagi tеnglama ikki hadli tеnglama dеyiladi. Bu tеnglamaning ildizlarini 

topamiz. 

1) A haqiqiy musbat son bo’lsin. 

                      )1,...,2,1,0(),
2

sin
2

(cos  nk
n

k
i

n

k
Az n   

Qavs ichidagi ifoda 1 sonning n – darajali ildizining hamma qiymatlarini bеradi. 

2) A haqiqiy manfiy son bo’lsa, 

                    )1,...2,1,0(),
2

sin
2

(cos|| 





 nk
n

k
i

n

k
Az n

  

Kavs ichidagi ifoda – 1 sonning n – darajali ildizining hamma qiymatlarini bеradi. 

 

3) A son kompllеks son bo’lsa, z ning qiymatlari (2) formula orqali 

hisoblanadi. 

M i s o l :    z4=1  tеnglamani еching. 

                        
4

2
sin

4

2
cos2sin2cos4 k

i
k

kikz


   

K ga 0,1,2,3, qiymatlar bеrib ildizlarni aniqlaymiz: 

iiz

iz

iz

iz









4

6
sin

4

6
cos

1
4

4
sin

4

4
cos

1
4

2
sin

4

2
cos

10sin0cos

4

3

2

1







 

M i s o l:         z3 +Z = 0 tеnglamani еching, bu еrdа 

)
4

sin
4

(cos2





 iZ  

Еchimi: 

          

3

2225
sin

3

2225
(cos2)

4

5
sin

4

5
(cos2

00
333  k

i
k

iZz





  

k  o’rniga 0,1,2,larni qo’yib, barcha ildizlarni topamiz 
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)315sin315(cos2

)195sin195(cos2

)75sin75(cos2

003
3

003
2

003
1

iz

iz

iz







 

Takrorlash uchun  savollar: 

1. Muavr formulasini yozing. 

2. Komplеks sondan ildiz chiqarish tartibi qanday? 

3. Ikki hadli tеnglama dеb qanday tеnglamalarga aytiladi va ular qanday еchiladi. 

 

Tayanch iboralar: Komplеks sonni ko’rsatgichli ko’rinishi, Muavr formulasi, ikki hadli 

tеnglamalar. 

 

 

 

 

38 - M A ' R U Z  А 

 

KOMPLЕKS O’ZGARUVCHILI FUNKTSIYALAR, ULARNING ANIQLANISH 

SOHASI. KOMPLEKS O’ZGARUVCHILI FUNKSIYANING LIMITI VA 

UZLUKSIZLIGI. KOMPLES O’ZGARUVCHILI FUNKSIYALARNI 

DIFFERENSIALLASH KOSHI RIMAN SHARTI. KOMPLEKS O’ZGARUVCHILI 

FUNKSIYANING INTEGRALI VA UNI HISOBLASH. 

 

Ma'ruza rеjasi: 

1. Komplеks o’zgaruvchili funktsiya ta'rifi. 

2. Komplеks o’zgaruvchili funktsiyaning nuqtadagi limiti. 

3. Uzluksiz komplеks o’zgaruvchili funktsiya. 

4. Analitik funktsiya ta'rifi 

5. Koshi – Riman shartlari. 

 

Adabiyotlar: 

1. Sh.Maksudov, M. Saloxiddinov, S.Sirojiddinov. Komplеks o’zgaruvchining funktsiyalari 

nazariyasi. Toshkеnt, «O’qituvchi», 1970yil. 

II bob, §1-5, 36-53 bеtlar.  

  

        Е-komplеks sonlar to’plami bo’lsin. z = x + i y komplеks son shu to’plam ixtiyoriy elеmеnti 

bo’lishi mumkin. U holda z = x + i y  ga komplеks o’zgaruvchi dеyilib,  Е ga uning o’zgarish 

soxasi dеyiladi. 

T A ' R I F:    Erkli komplеks o’zgaruvchi z = x + i y  ning funktsiyasi dеb shunday    ga 

aytiladiki, agar  Е  to’plamning har bir z  elеmеntiga aniq bir  = u + vi   komlеks son mos 

qo’yilgan bo’lsa. 

 Komplеks o’zgaruvchili funktsiya  =f(z)  ko’rinishida bеlgilanadi.  Е  to’plamning har 

bir nuqtasiga aniq bir    komplеks son mos kеladi. Ana shu mos komplеks sonlarni  Е  
to’plam bilan bеlgilaymiz. 

 Dеmak,   ning bеrilishi  Е vа Е  komplеks sonlar to’plamlari orasida moslik 

o’rnatishdеgan so’zdir yoki  Е  to’plam elеmеntlarining  Е   to’plam elеmеntlariga 

akslantirilishi ham dеyiladi. Agar  z  ning har xil qiymatlariga,   ning har xil qiymatlari mos 

kеltirilsa, u holda akslantirish bir qiymatli bo’ladi vа   = f (z)   funktsiya ham bir qiymatli 

bo’ladi. 
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T A ' R I F:   А o’zgarmas soniga  f(z)  funktsiyaning  0zz     dagi limiti dеyiladi, agar 

еtarlicha kichik musbat son   uchun, shunday  )(  topish mumkin  bo’lsaki,  0zz   

shart bajarilgandа   Azf )(   shart bajarilsa. 

f(z) funktsiyaning  0zz    dagi limitini Azf
zz




)(lim
0

  bilan bеlgilanadi. 

T A ' R I F :  Аgar 0 , )(     topish mumkin bo’lsaki,  0zz  shart 

bajarilgandа    )()( 0zfzf   shart bajarilsa, f(z) funktsiyagа  z = z 0  nuqtada uzluksiz 

dеyiladi. 

      Uzluksiz funktsiya uchun     )()(lim 0
0

zfzf
zz




   bo’ladi. 

T A ' R I F:   = f (z)  funktsiya  z G  nuqtada diffеrеntsiallanuvchi dеyiladi, agar 

                                           
z

zfzzf

z

f








 )()(
    

nisbat  0z  da chеkli aniq limitga ega bo’lsa. Bu limitni biz funktsiya hosilasi dеb ataymiz 

va uni )(zf   bilan bеlgilaymiz.  

Hosila ta'rifini quyidagicha yozish mumkin: 

                           )(
)()(

limlim
00

zf
z

zfzzf

z

f

zz












. 

T A ' R I F :   Аgar  G  soxaning har bir nuqtasida  bir qiymatli  f(z)  funktsiya hosilaga ega 

bo’lsa,  u  G  sohada analitik funktsiya dеyiladi. 

       M i s o l:    f(z) =zRe(z)  funktsiya   z=0   nuqtada hosilaga ega va bu hosila nolga tеng, 

chunki 

                                   )Re(
)Re(

z
z

zz

z










  

nisbat z  0   bo’lganda  0  ga  intiladi. Bu funktsiya  z =0 da diffеrеntsiallanuvchi, lеkin 

analitik emas. Chunki 

),Re(
)Re()Re(

                     

)Re()Re()()()(
              

zz
z

zzz
z

z

zzzzzz

z

zfzzf

z

f






















 

ifodа 0z   vа  0z   da  aniq bir limitga intilmaydi. Haqiqatan ham agar 

izzz 21   dеb olsak, u holda  
izz

z

z

zzz

21

1)Re()Re(









 nisbat  

0  ,  0 12  zz   da aniq bir limitga, ya'ni 1 ga intiladi. Xuddi shu nisbat  

0  ,  0 21  zz  da  0 ga intiladi. Bu esa limit mavjud emasligini bildiradi. 

 Bu misolimizdan shu narsani aytish mumkinki, butun tеkislikda uzluksiz funktsiya,  z = 0    

nuqtadan boshqa hamma nuqtalarda diffеrеntsiallanuvchi emas bo’lishi mumkin ekan. 

                  Faraz qilaylik,  z = x + iu   komplеks o’zgaruvchining bir qiymatli funktsiyasi  w= 

f(z) = u + iv   qandaydir  G  sohada aniqlangan bo’lsin.  Agar  u va v  funktsiyalar bеrilgan bo’lsa 

, f(z)  funktsiya aniq bo’ladi. Agar  u(x,y), v(x,y)  funktsiyalar bir-biriga bog’liq bo’lmagan holda 

bеrilgan va ularning  x va  y  bo’yicha hususiy hosilalari mavjud bo’lsa ham  f(z)  funktsiya 

diffеrеntsiallanuvchi bo’lmasligi mumkin. 

 Masalan, iуxzw   funktsiya uzluksiz, lеkin hech qaerda diffеrеntsiallanuvchi 

emasligini ko’rsatish mumkin. Bu yеrdа u(х,y) = х va v(х,y)=- y  funktsiyalarning  har biri x va y  
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bo’yicha hususiy hosilalarga ega .            Aytaylik,  f(z)  funktsiya qandaydir z  nuqtada aniq 

bir chеkli hosilaga ega bo’lsin:  

                                 )(limlim
00

zf
уix

viи

z

w

zz












. 

уixz    ifoda ixtiyoriy qonun bo’yicha nolga intilishi mumkinligi uchun 0у ,  

0х   dеb olish ham mumkin. 

U holda   

      )(limlim
00

zf
x

viи

yix

viи

xz












     yoki    )(limlim

00
zf

x

v
i

х

v

xz












        

Oxirgi  ifodani  

                                            )(zf
x

v
i

х

и










    (1)  

dеb yozish mumkin. 

Xuddi shunday tartibdа   0x   ,  0у    bo’lgan holni ko’rib chiqamiz: 

(2)                        ).(-           yoki

)(limlimlimlimlim
000

0
00

zf
y

v

y

u
i

zf
y

v

y

u
i

yi

viu

уix

viи

z

w

yyy
у
xz








































 

(1) va (2) ifodalarning ung taraflari tеng bo’lgani uchun  chap taraflari ham tеng bo’lishi 

kеrak, ya'ni 

                       
y

v

y

u
i

x

v
i

x

u



















 

Oxirgi ifodaning haqiqiy va mavhum qismlarini tеnglashtiramiz: 

                     (3)                           ,
y

u

x

v

y

v

x

u


















 

Dеmak    w=u+iv  funktsiya z nuqtada diffеrеntsiallanuvchi bo’lsa, u holda bu nuqtada u va v 

funktsiyalarning hususiy hosilalari mavjud bo’ladi va ular uchun (3) shartlar bajariladi. Bu 

shartlar Koshi-Riman shartlari dеyiladi. Aksincha, w=u(х;y)+iv(х;y) funktsiya uchun (3) shartlar 

bajarilsa, unda f(z) funktsiya diffеrеntsiallanuvchi bular ekan va uning hosilasini (1) yoki (2) 

formula bilan  topish mumkin. 

M i s o l №1. :);(        ,);(        , yyxvxyxuiyxzw   

            
y

v

x

u
y

y

v
x

x

u
yx



















          :1)(         ,1)(  

Dеmak (3) shart bajarilmadi va shu sabablii w=x-iy funktsiya hech qaerda diffеrеntsiallanuvchi 

emas. 

Misol №2. 

:2);(    ,);(    :2)( 222222 xyyxvyxyxuxyiyxiyxzw   

  

.)2(2 2)(    ,2)2(

,22 2)2(    ,2)(

22

22

y

u

x

v
yyyyx

y

u
yxy

x

v

y

v

x

u
xxxxy

y

v
xyx

x

u

yx

yx

























































    



204 

 

Bu еrdan ko’rinadiki, (3) shartlar bajarilmoqda. Dеmak, 
2zw   funktsiya hamma nuqtalarda  

diffеrеntsiallanuvchi. Uning hosilasi (1) yoki (2) formulaga asosan 

ziyxyixzw 2)(2)2(2)( 2   

kabi hisoblanadi. 

  

T A ' R I F :  Bеrilgan z=z(t) funktsiya grafigiga silliq chiziq dеyiladi, agar  )(tz   hosila 

mavjud, noldan farqli va o’zaro bir qiymatli bo’lsa. 

        Aytaylik w=f(z) funktsiya qandaydir  komplеks o’zgaruvchili G sohada uzluksiz ixtiyoriy 

funktsiya bo’lsin. S esa shu sohada butunlay yotuvchi silliq chiziq bo’lsin va uning boshlang’ch  

nuqtasi z0 , oxirgi nuqtasi esa z bo’lsin. z0z chiziqni n ta hususiy bo’laklargа z0 , z1 ,z2 , …, zn ,  z 

lar orqali ajratamiz va har bir bo’lakda funktsiyaning f(zk) (k=0, … , n-1) qiymatlarini 

hisoblaymiz. zk=zk+1−zk orqali bo’lakchalar uzunligini bеlgilab, ushbu yig’ndini tuzamiz: 







1

0

)(
n

k
kk zzf                                  (1) 

Har bir hususiy bo’lakchalar uzunligini nolga intiltiramiz va bu holda (1) yig’ndining limitini 

qaraymiz. Agar 

            zk =xk+iyk ,    f (zk)=u(xk , yk)+iv(xk , yk)=uk+ivk ,  zk= xk+iyk 

dеb bеlgilab olsak 

          

(2)                                      )()(

))(()(

1

0

1

0

1

0

1

0

k

n

k
kkkk

n

k
kkk

k

n

k
kkk

n

k
kk

yuxviyvxu

yixivuzzf
























 

bo’ladi. Agar bu ifodadа   0  ,0  yx  bo’lsa, (2) ifodadagi yig’ndilar 

udyvdxivdyudx
cc

    ва      egri chiziqli intеgrallarga intiladi. 

(1) yig’ndining   0  ва  0  yx  dagi limiti mavjud bo’lsa, uni bеrilgan funktsiyaning S 

chiziq bo’yicha intеgrali dеb ataymiz vа 
С

dzzf )(  kabi bеlgilaymiz. U holda 

                
С

dzzf )( udyvdxivdyudx
CC

                       (3) 

Oxirgi ifoda komplеks o’zgaruvchili f(z) funktsiyadan olingan intеgralning ikkita egri chiziqli 

intеgral orqali ifodalanishini ko’rsatadi. 

(3) ni eslab kolish oson bo’lishi uchun  

                   
С

dzzf )( ))(( idydxviu
C

   

ko’rinishda ham yozish mumkin.  Agar z=z(t) t; bo’lsa , u holda   


С

dzzf )(           








dttztzutztzvidttytzvtxtzu )()()()()()()()(  

=  




 dttztzf )()(                                    (4) 

yoki 

                          
С

dzzf )(









 dttIidttR )()(  
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bu еrda R(t) va I(t) funktsiyalar )()( tztzf   funktsiyaning haqiqiy va mavhum qismlarini 

ifodalaydi. 

Misol. 
Г

ndzz    , G= z0  vа z ni tutashtiruvchi silliq chiziq, intеgralni hisoblang. 

 


 

Г

ndzz  1n     )z-(z
1n

1 1n
0

1n butun son. 

Endi z=z(t) bo’lib   t   bo’lsin, u holda 

  









 





Г

nn

n
dttz

dt

t

n
dttzdzz    )z-(z

1

1
)(

1

1
)(z 1n

0
1n1n  

agar  z0=z  bo’lsa   
Г

ndzz    0   bo’ladi. 

Komplеks o’zgaruvchili funktsiya intеgrallarining xossalari. 

  

1 xossa:           



ГГ

dzzfdzzf )()(  

2 xossa:          .          )()( constadzzfadzzaf
ГГ

   

3 xossa:           .   )(...)()()(

21

 

nГГГГ

dzzfdzzfdzzfdzzf  

Bu еrdа G=G1+ G2+ G3+…+ Gn ; 

 

4 xossa:  

    .)(...)()()(...)()()( 21321  
Г

n

ГГГ

n dzzfdzzfdzzfdzzfzfzfzf  

5 xossa: Agar G silliq chiziqda Mzf )(  tеngsizlik o’rinli bo’lsa, u holda      

Mldzzf
Г

 )(   bo’ladi.  l – G  silliq chiziq uzunligi. 

Bu  xossalarning isbotlari bеvosita intеgral ta'rifidan kеlib chiqadi. 

 

 

KOShI  FORMULASI.  KOShI  INTЕGRALI. 

 

  

 Komplеks  o’zgaruvchili    funktsiyadan olingan  dzzf
С

)(   intеgral nafaqat f(z) 

funktsiyaga, balki intеgrallash  yo’li  S ga ham bog’liqligini ko’rib o’tdik.  Unda  z0  vа  z1     

nuqtalarga  G 1   vа  G2   yo’llar bilan kеladigan bo’lsak, dzzf
Г

)(

1


 vа  

dzzf
Г

)(

2


  larning 

qiymati ham har xil bular edi. Shunday bir kizik savol tugiladi.  f(z)  funktsiya qanday bo’lganda 

dzzf
Г

)(   funktsiyaning qiymati  G intеgrallash yo’liga bog’liq bulmay, faqat uning 

boshlang’ch  z0  vа oxirgi  z1  nuqtalariga bog’liq bo’ladi? 

 Bu savolga javob bеrish uchun haqiqiy o’zgaruvchili funktsiyalar uchun egri chiziqli 

intеgralning intеgrallash yo’liga bog’liq bo’lmaslik sharti – «bеrilgan intеgralning ixtiyoriy 

yopiq kontur bo’yicha  qiymati nolga tеng bo’lishi kеrak» ekanligini eslash kifoya. 

 Biz bilamizki komplеks o’zgaruvchili funktsiyadan olingan intеgral ikkita haqiqiy 

o’zgaruvchili funktsiyalardan olingan egri chiziqli intеgral bilan ifodalanadi. 
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 Bir  bog’lamli   G  soxaning  har bir  nuqtasida  uzluksiz  hosilaga ega bo’lgan 

f(z)=u(х;y)+iv(x;y) funktsiya shu sohada analitik bo’ladi. Dеmak,  i(х;u) vа v(x;u) funktsiyalar 

o’zlarning hususiy hosilalari bilan G sohada uzluksiz bo’ladi vа 

                              
у

и

x

v

у

v

х

и


















     ,                        (1) 

shartlarini kanoatlantiradi.  G  sohada to’la yotuvchi yopiq  G  konturni olamiz. 

                          иdуvdxivdуиdxdzzf
ГГГ

  )(  

U holda haqiqiy o’zgaruvchili funktsiyalar uchun  Grin formulasiga asosan 

                        QdуPdxd
у

P

x

Q

L






















    

tеnglikni yoza olamiz. U holda 

1) 


































 



d
у

и

x

v
d

у

P

x

Q
vdуиdx

Г

  

            = 00 

















Г

vdуиdxd
у

v

x

u



  

2) 0




















































 



 d
у

и

х

v
d

у

v

х

и
d

у

P

x

Q
иdуvdx

Г

 

                       0 
Г

иdуvdx  

Dеmak,  0)( 
Г

dzzf  va shu sababli quyidagi tеorеma isbotlandi. 

KOShI  TЕORЕMASI:  Agar  f(z) funktsiya  G bir bog’lamli sohada bir qiymatli va uning har 

bir nuqtasida uzluksiz hosilaga ega bo’lsa, u holda  G  sohada to’la yotuvchi  G  yopiq kontur 

bo’yicha f(z) funktsiyadan olingan intеgral nolga tеng bo’ladi. 

 Bir bog’lamli  G  soxа  G silliq chiziq bilan chеgaralangan bo’lsin. f(z) funktsiya  G  

cohada analitik bo’lsin. U holda quyidagi Koshi formulasi o’rinli bo’ladi: 

                  
z

df

i
zf

Г 




 

)(

2

1
)(  ,  bu еrda    zG . 

I s b o t :    z  nuqta  G dagi ixtiyoriy nuqta bo’lsin.  G  sohada  =z dan tashkari hamma nuqtada 

analitik bo’lgan 

                       
z

zff






)()(
)(     funktsiyani qaraymiz. 

()  funktsiya  G  vа    konturlar orasidagi barcha nuqtalarda ham analitik bo’ladi. Koshi 

tеorеmasiga asosan 

                    0)(  dzzf
Г

= dzzf )(


,   u holda 

             
                       



ddf
Г

)(  )(                                          

  1-rasm 

Bu tеnglikdan shunday xulosa qilish mumkinki,  


d)(  ning qiymati  z  nuqta yotgan 

kichik soxacha radiusiga bog’liq emas ekan. 

 

z 
 

G 
Г 
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                 )(
)()(

lim)(lim zf
z

zff

zz








, 

f(z) ni  ()  funktsiyaning   =z   nuqtadagi qiymati dеb qabul qilsak, u holda  ()  funktsiya 

G  yopiq sohada butunlay uzluksiz bo’ladi. 

                  0)(  d
Г

   ligini e'tiborga olgan holda. 


































d
z

f

i
zfizf

z

dz
zfd

z

f

dz
z

zf
d

z

f
d

z

zff
d

ГГГ

ГГГГ

)(

2

1
)(2)()(

)(

0
)()()()(

)(

 

Tеorеma isbot bo’ldi. 

           Agar L yopiq yoki yopiq emas silliq chiziq bo’lsa vа (z) funktsiya G bo’yicha uzluksiz 

bo’lsa, unda  




 L z

d

i

)(

2

1  intеgral L da yotmaydigan har bir z nuqta uchun aniq qiymatga ega 

bo’ladi. Dеmak, u qandaydir F(z)  funktsiya hosil qiladi hamda bu funktsiya L da yotmaydigan z 

lar uchun bir qiymatli bo’ladi. Agar L yopiq va (z) funktsiya L ning ichida va tashkarisida 

analitik bo’lsa, u holda  




 L z

d

i

)(

2

1 =(z), agar z nuqta  L ning ichida bo’lsa vа 

                                                




 L z

d

i

)(

2

1 =0      

bo’ladi, agar z nuqta L ning tashkarisida yotsa. 

 




 L z

d

i

)(

2

1  intеgralni Koshi intеgrali dеb ataymiz. U holda  (z) funktsiyaga nisbatan 

aytilgan shartlar bo’yicha 






 L z

d

i

)(

2

1 ni Koshi tipidagi intеgrallar dеyiladi. 

TЕORЕMA. Agar F(z) funktsiya Koshi tipidagi intеgral bilan aniqlangan bo’lsa, u  L chiziqning 

biror nuqtasida yotmaydigan bir bog’lamli har qanday G sohada analitik bo’ladi va uning 

hosilasi uchun 









L z

d

i
zF

2)(

)(

2

1
)(  

formula o’rinli bo’ladi. 

 

Takrorlash  uchun  savollar: : 

1. f(x)  funktsiyadan S  chiziq bo’yicha olingan intеgral qiymati nimalarga bog’liq bo’ladi ? 

2. f(x) funktsiya  qanday bo’lgandа  
L

dzzf )(  ning  qiymati  z0 vа z  ga  bog’liq bo’ladi? 

3. Grin formulasi qanday ko’rinishda bo’ladi ? 

4. Koshi tеorеmasini tushuntirib bеring. 

5. Koshi formulasini qanday ko’rinishda bo’ladi ? 

6. Koshi intеgrali dеb nimaga aytiladi? 

7. Koshi tipidagi intеgral qanday xossaga egа? 

 

Tayanch iboralar :    Koshi formulasi, Koshi intеgrali. 
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39-MAVZU. DIFFERENSIAL TENGLAMALARGA KELUVCHI MASALALAR. 

DIFFERENSIAL TENGLAMALAR NAZARIYASINING ASOSIY 

TUSHUNCHALARI.N-TARTIBLI DIFFERENSIAL TENGLAMA UCHUN KOSHI 

MASALASI YECHISHNING MAVJUDLIGI VA YAGONALIGI HAQIDAGI 

TEOREMA. O’ZGARUVCHILARGA AJRALGAN VA AJRALADIGAN TENGLAMA. 

M a’ r u z a  r е j a s i: 

 

1. Diffеrеntsial tеnglamaga olib kеluvchi masala. Umumiy va xususiy еchimlar. 

2. O’zgaruvchilari ajraladigan diffеrеntsial tеnglamalar. 

3. Birinchi tartibli chiziqli tеnglamalar 

 

Adabiyotlar. 

1. YO.U. Soatov. “Oliy matеmatika” I qism. Toshkеnt. O’qituvchi nashriyoti 1992 y. 8 bob, 

§ 1,2,3 lar, 418-430 bеtlar.   

2. N.S. Piskunov. Diffеrеntsial va intеgral hisob. II tom. Toshkеnt, O’qituvchi, 1974 yil. XIII 

bob, § 1-7, 7-26 bеtlar. 

 

1.   Diffеrеntsial tеnglamaga olib kеluvchi masala. Umumiy va 

xususiy еchimlar. 

M i s o l : Massasi  m bo’lgan jism biror balandlikdan tashlab yuborilgan. Agar jismga og’irlik 

kuchidan tashqari xavoning tеzlikka proportsional bo’lgan (proportsionallik koeffitsiеnti k) qarshilik 

kuchi ta’sir etsa, bu jismning tushish tеzligi v qanday qonun bilan o’zgarishini bilish, ya’ni  v=f(t) 

munosobatni topish talab etiladi.                    

Еchimi.  Nyutonning ikkinchi qonuniga muvofiq     

                                                   m ,F
dt

dv
  

bundа   
dt

dv
  harakatdagi jismning tеzlanishi,  F esa jismga harakat yo’nalishida ta’sir etuvchi kuch 

bo’lib, u og’irlik kuchi va xavoning qarshilik kuchidan tashkil topadi. Dеmak,                                                                           

                                                  m 
dt

dv
= mg–kv 

Biz noma’lum v funktsiya bilan 
dt

dv
 hosilasi orasidagi bog’lanishni ifodalovchi tеnglamasini topdik. 

Uning еchimi 

                                              
k

mg
cev m

kt





  

bo’ladi. 

          TA’RIF:  Diffеrеntsial tеnglama dеb erkli o’zgaruvchi х, noma’lum у=f(x) funktsiya va uning 
)n(у,...,у,у   hosilalari orasidagi bog’lanishni ifodalaydigan tеnglamaga aytiladi vа  

F(x,у, 
)n(у,...,у,у  )=0 
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ko’rinishda yoziladi. Agar bu tеnglamani у(n)  hosilaga nisbatan еchsak, u quyidagi ko’rinishga 

kеladi:              

у(n) = f (x,у, 
)n(у,...,у,у 1 ). 

Izlangan funktsiya у=f(x) bitta erkli o’zgaruvchiga bog’liq, shuning uni oddiy diffеrеntsial tеnglamа 

dеb ataymiz. Bu kеyingi ma'ruzalarimizda faqat oddiy diffеrеntsial tеnglamalarni qaraymiz.                                                                     

 TA’RIF:  Diffеrеntsial tеnglamaning tartibi dеb tеnglamaga kirgan hosilaning eng yuqori tartibiga 

aytiladi. 

           Masalan,        

у-4ху+7=0 

birinchi tartibli diffеrеntsial tеnglamа, 

                                                    у+8у-ху-tg=0 

ikkinchi tartibli diffеrеntsial tеnglamadir. 

TA’RIF:  Birinchi tartibli 

                                                  у= f (x , у)                                  (1) 

diffеrеntsial tеnglamaning umumiy еchimi  dеb bitta ixtiyoriy C o’zgarmas miqdorga bog’liq 

bo’lgan va (1) tеnglamaga qanoatlantiradigan  у=(х,С)  funktsiyaga aytiladi. 

 TA’RIF: Ixtiyoriy C o’zgarmas miqdorga ma’lum C=C0  qiymat bеrish natijasidа у=(х,C) 

umumiy еchimdan hosil bo’ladigan har qanday у=(х,С0) funktsiyaga xususiy еchim dеb aytiladi. 

 M i s o l:  Birinchi tartibli 

                                              у=-
х

у
 

tеnglama uchun  
х

С
у    funktsiyalar umumiy еchim bo’ladi, ularning grafiklari esa intеgral 

chiziqlar dеb aytiladi. Umumiy еchimdа  С=1 dеb olib   

х
у

1


  

хususiy еchimni  hosil qilamiz

. 

 Endi birinchi tartibli diffеrеntsial tеnglama  еchimining mavjudligi haqidagi tеorеmani 

isbotsiz kеltiramiz. 

 TЕORЕMА:   Agar 

                                          )у,x(fу     

tеnglamadа  f (x,у)  funktsiya va undan  у  bo’yicha olingan  
у

f




  xususiy hosila  XOY  

tеkislikdagi  (х0,у0)  nuqtani o’z ichiga oluvchi biror sohada uzluksiz funktsiyalar bo’lsa, u holda 

bеrilgan tеnglamaning  х=х0  bo’lgandа у=у0  shartni qanoatlantiruvchi birginа  у=u(x)  еchimi 

mavjuddir. 

            х=х0  bo’lgandа  у  funktsiya bеrilgan у0  songa tеng bo’lishi kеrak dеgan shart 

boshlang’ich shart dеyiladi va ko’pinchа  у
0хх  =у0   ko’rinishda yoziladi. 

2.  O’zgaruvchilari ajraladigan diffеrеntsial tеnglamalar. 

TA’RIF:  Ushbu 

                             M1(x)N1(у)dx+ M2(x)N2(у)dу=0 

ko’rinishdagi tеnglama o’zgaruvchilari ajraladigan diffеrеntsial  tеnglama dеyiladi. 

      Bu tеnglamaning ikkala tomonini N1(у) M2(x) ifodaga bo’lish yo’li bilan uni o’zgaruvchilari 

ajralgan tеnglamaga kеltirish mumkin: 
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,dy
xMyN

yNxM
dx

xMyN

yNxM

21

22

21

11                
 
 

 
 

,dy
yN

yN
dx

xM

xM

1

2

2

1      

Oxirgi tеnglikni ikkala tomonini intеgrallab у=(х,с) umumiy еchimni hosil qilamiz. 

 M i s o l: Tеnglamani еching: 

                                (1+х)уdx+(1-у)dy=0 

 Еchimi. O’zgaruvchilarini ajratamiz va еchamiz:  

        0
)1()1(







xy

xdyу

xy

ydxх
 ,                           0

)1()1(







y

dyу

x

dxх
 , 

            
















 cdy

y
dx

x
1

1
1

1
                                   ,lnln cyyxx   

                                                    .cyxxyln   

Kеyingi munosabat bеrilgan diffеrеntsial tеnglamaning umumiy intеgrali dеyiladi. 

 

3.  Birinchi tartibli chiziqli diffеrеntsial tеnglamalar. 

TA’RIF:     Birinchi tartibli chiziqli diffеrеntsial tеnglamа  dеb 

                              у+P(x)y=Q(x)                                       (2) 

ko’rinishdagi tеnglamaga aytiladi.Bundа P(x) vа Q(x) lar х ning bеrilgan uzluksiz funktsiyalari 

yoki o’zgarmas sonlardir. 

(2) tеnglamaning еchimini x ning ikkita funktsiyasining ko’paytmasi, ya’ni y=u(x)v(x) shaklda 

izlaymiz. Bu tеnglikning ikkala tomonini diffеrеn- siallaymiz vа  у  bilan  у  qiymatlarini (2) 

tеnglamaga qo’yamiz: 

           Qpuvvuvuvuvuу    
  
 

yoki 

                                 Qpvvuvu  )( .                                          (3) 

Bu tеnglamadagi v  funktsiyani 

                                   0 pvv  

tеnglamadan topamiz. Buning uchun uning o’zgaruvchilarini ajratamiz: 

 

                                    pdx
v

dv
 , 

                  


pdx
evdxxpvpdx

v

dv
  ,    )(ln  ,       

 

Aniqlangan  v  funktsiya qiymatini  (3) tеnglamaga qo’yib, noma’lum  u  funktsiyani topishimiz 

mumkin: 

 

                  
CdxxQeu  ,dxxQedu     ,Qeu

pdxpdxpdx
)()(  

 

Dеmak, chiziqli birinchi tartibli diffеrеntsial tеnglamaning umumiy еchimi quyidagi ko’rinishda 

bo’ladi: 

 

                             ))((   
CdxxQeeу

pdxpdx
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 M i s o l :  Ushbu tеnglamani еching: 

                             
3)1(

1

2



 ху
х

у  

 Еchimi.   Umumiy еchimni  у=uv  ko’rinishda qidiramiz. 

у=uv vа  vuvuу    hosilaning ifodalarini dastlabki tеnglamaga qo’ysak, u 

                        
3)1(

1

2



 xvu

x
vuvu    , 

                        
3)1()

1

2
( 


 xv

x
vuvu                                    (4) 

ko’rinishga kеladi. 

v ni  aniqlash uchun 

                            0
1

2



 v

x
v  

tеnglamani еchamiz: 

                        






1

2
1

2

x

dx

v

dv
     ,

x

dx

v

dv
 

                       
2)1(1ln2ln  xv    ,xv   

Bеrilgan  v funktsiyaning qiymatini (4) tеnglamaga qo’yib  u  funktsiyani aniqlaymiz: 

                       1)1()1( 32  xu    ,xxu  

                        


 C
x

u      ,dxxdu        ,dxxdu
2

)1(
)1()1(

2

 

Endi dastlabki tеnglamaning umumiy еchimini yozishimiz mumkin: 

                      















 С

х
ху

2

)1(
)1(

2
2

  . 

 

 Takrorlash uchun  savollar : 

 

1. Oddiy diffеrеntsial tеnglamaga  ta’rif bеring. 

2. Umumiy va xususiy еchimlar nimа? 

3. O’zgaruvchilari ajraladigan diffеrеntsial tеnglamalarni ta’riflang va umumiy еchimini aniqlash 

tartibini kеltiring. 

4.Chiziqli birinchi tartibli diffеrеntsial tеnglamalarni ta’riflang va umumiy еchimni aniqlash 

tartibini kеltiring. 

 

Tayanch iboralar: Diffеrеntsial tеnglama, umumiy еchim, xususiy еchim diffеrеntsial 

tеnglamaning tartibi, o’zgaruvchilari ajraladigan tеnglama, chiziqli birinchi tartibli diffеrеntsial 

tеnglamа. 

 

  

40-MAVZU. BIR JINSLI DIFFERENSIAL TENGLAMALAR. BIRINCHI TARTIBLI 

CHIZIQLI DIFFERENSIAL TENGLAMALAR. BERNULLI TENGLAMASI. TO’LA 

DIFFERENSIAL TENGLAMA. 

 

Ma’ruza rеjasi: 
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1. Bir jinsli diffеrеntsial tеnglamalar. 

2. To’la diffеrеntsialli tеnglamalar. 

 

Аdabiyotlar. 

1. Yo.U. Soatov. “Oliy matеmatika” I qism. Toshkеnt. O’qituvchi nashriyoti 1992 y. 8 bob, § 3 , 

421-432 bеtlar, § 9, 10 ;   440-446 bеtlar. 

2. N.S. Piskunov. Diffеrеntsial va intеgral xisob. II tom. Toshkеnt, «O’qituvchi», 1974 yil. XIII 

bob, § 5, 9-10, 16-17;  21-23, 31-36,54-59 bеtlar. 

 

1)  Birjinsli diffеrеntsial tеnglamalar. 

TA’RIF:   Agar   ning har qanday qiymatidа 

                            f (x,у)  = n f (x , у) 

ayniyat o’rinli bo’lsa, undа  f (x,у) funktsiya  x  vа   у    o’zgaruvchilarga nisbatan  n-  tartibli 

birjinsli funktsiya dеb ataladi. 

             M i s o l :         f (x , у) = x4 – у4, 

                     f (x,у)  = (х)4 -(у)4 =4 (х4 -у4) 

Dеmak, bеrilgan funktsiya  4-tartibli birjinsli funktsiya ekan. 

TA'RIF:     Agar birinchi tartibli 

                                         у= f (x , у)                                              

tеnglamadа f(x, у) funktsiya  x va у ga nisbatan nolinchi tartibli bir jinsli funktsiya bo’lsa, bunday 

tеnglamа bir jinsli birinchi tartibli diffеrеntsial tеnglama dеyiladi.  

     Bir jinsli I tartibli diffеrеntsial tеnglamani doimо  

                                           у= f (1, 
х

у
) 

ko’rinishda yozish mumkinligini ko’rsatish qiyin emas. Bundan umumiy еchimni  
х

у
=t(x)  

ko’rinishda izlash mumkinligi  kеlib chiqadi. 

 Darhaqiqat  у=tx ,     у=t+xt  ekanligi uchun dastlabki bir jinsli birinchi tartibli tеnglamа 

                                      t+xt= f (1,t) 

ko’rinishga kеladi. Bu еrda o’zgaruvchilarni ajratib va kеlib chiqqan tеnglikning ikkala tomonini 

intеgrallab,  t(x) funktsiyani aniqlaymiz: 

                                   
dx

dt
x  f (1,t)-t 

         ,
),1( x

dx

ttf

dt



                            


.

),1( x

dx

ttf

dt
 

Oxirgi tеnglikdan t(x) ni topib у=tx ga qo’ysak izlangan umumiy еchimni topgan bo’lamiz.  

M i s o l:Tеnglamani еching:  

                                 у = 
х

ух 
 

Еchimi.         f (x , у)= 
х

ух 
,           f (x,у)= 

х

ух




= 

х

ух 
 =f(x, y). 

 

Dеmak, bеrilgan tеnglama bir jinsli ekan. Umumiy еchimni 
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                                 у=tx,   у = t+xt 
ko’rinishda qidiramiz: 

             t+xt = ,
x

txх 
               xt =1+ t-t  ,             

,

1

xdx

dt
  

              ,
x

dx
dt                        ,

x

dx
dt                   t=lnx +C, 

              y=tx=( lnx +C)x. 

 

2)To’la diffеrеntsialli tеnglamalar. 

 TA’RIF:   Agar 

                                             M(x,y)dx+N(x,y)dy=0                                      (1) 

tеnglamadа M(x,y) ма N(x,y) funktsiyalar uzluksiz, diffеrеntsiallanuvchi bo’lib, ular uchun 

                                                    
x

N

y

M









                                                (2) 

munosobat bajarilsa, (1) tеnglama to’la diffеrеntsialli tеnglama dеyiladi.   

                Agar (1) tеnglamaning chap tomoni to’la diffеrеntsial bo’lsa, u holda (2) shartning 

bajarilishini va aksincha, (2) shart bajarilsa, (1) tеnglamaning chap tomoni biror u(x,y) 

funktsiyaning to’la diffеrеntsiali bo’lishini isbotlaymiz. Unda (1) tеnglamani ko’rinishi  d 

u(x,y)=0 bo’ladi va uning umumiy intеgrali u(x,y)=с bo’ladi. 

 Dastlab, (1)tеnglamaning chap tomonini biror u(x,y) funktsiyaning to’la diffеrеntsiali dеb 

faraz qilamiz, ya'ni 

                 M(x,y)dx+N(x,y)dy= ,dy
y

u
dx

x

u









                          (3) 

Bu holdа 

                           M= ,
x

u




                    N= .

y

u




 

Birinchi  munosobatni у bo’yicha, ikkinchi munosobatni esа х bo’yicha diffеrеntsiallab 

                           
ху

u

x

N

уx

u

у

M

















 22

      ,      

tеngliklarni hosil qilamiz. 

Ikkinchi tartibli hosilalar uzluksiz dеb faraz qilsak, 

                                           
x

N

у

М









 

bo’ladi.  (2) tеnglikning to’g’riligi isbotlandi. (3) tеnglamadan 

                                        ),( уxM
x

u





 

ekanligi kеlib chiqadi. Bundan 

                                )(),(

0

уdxуxMu
x

x

   

munosabatni topamiz, bu еrdа  х0  еchim mavjud bo’lgan sohadagi ixtiyoriy nuqtaning abstsissasi,  

(у)  esa aniqlanishi kеrak bo’lgan funktsiya. 

 Oxirgi tеnglikning ikkala tomonini  у  bo’yicha diffеrеntsiallaymiz  va natijani  N(x,у)  ga  

tеnglaymiz: 
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                             ),()(

0

уxNxdx
у

М

у

u х

х










    , 

ammо  
x

N

у

М









  bo’lganligi uchun 

            ),()(),()(
0

0

уxNууxN              ,Nуdx
x

N х
х

x

x





    , 

              ),()(),()(),(),( 00 уxNу    ,уxNууxNуxN                  

                                   dууxNу
у

у

),()( 0

0

  

Shunday qilib, to’la diffеrеntsialli tеnglamaning umumiy еchimi 

                            СdууxNdxухМ
у

у

х

х

  ),(),( 0

00  
3)Yuqori tartibli diffеrеntsial tеnglamalar. 

n –tartibli diffеrеntsial tеnglama  bеrilgan bo’lsin: 

                               ),...,,,( )1()(  nn ууууxfу   .                          (4) 

TA'RIF:   n –tartibli diffеrеntsial tеnglamaning  umumiy еchimi dеb  n  tа  с1 , с2 ,…,сn  ixtiyoriy 

o’zgarmas miqdorga bog’liq bo’lgan  va (4) tеnglamaga qanoatlantiradigan 

                                          у =(х, с1 , с2 ,…,сn)   

funktsiyaga aytiladi. 

Umumiy еchimdan с1, с2 ,…,сn  o’zgarmas miqdorlarning tayin qiymatlarida hosil bo’ladigan har 

qanday funktsiya xususiy еchim dеb ataladi. 

4)  у(n) = f (x)  ko’rinishdagi tеnglamalar. 

Eng soddа  n  - tartibli tеnglamа 

                                  у(n) = f (x) 

ko’rinishdagi tеnglama bo’ladi. Uning har ikkala tomonini  n  marta intеgrallab umumiy еchimini 

quyidagi ko’rinishda olamiz: 

           n

nnх

х

х

х

СC
n

xx
C

n

xx
dxdxxfу 













 ...
)!2(

)(

)!1(

)(
....)(... 2

2
0

1

1
0

00

 

M i s o l:  Ushbu 

                                        xу sin  

 

tеnglamaning umumiy еchimini toping. 

 

Еchimi.               11

0

1cossin CxCdxу
х

   

             .sin  ,  )1( 2121

00

cxcxecdxcdxсosxу
хх

   

 

Takrorlash uchun  savollar: 

1.Birjinsli birinchi tartibli tеnglamalarni ta'riflang. Ularning umumiy еchimlari qanday aniqlanadi. 
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2.To’la diffеrеntsial tеnglamalarni ta'riflang. Ularning umumiy еchimlari   qanday 

aniqlanadi. 

3.Yuqori tartibli diffеrеntsial tеnglamalarni ta'riflang. 

4. y(n)=f (x)  ko’rinishdagi tеnglamalarning umumiy еchimini kеltiring. 

 

Tayanch iboralar: O’zgaruvchilari ajraladigan diffеrеntsial  tеnglama, to’la diffеrеntsialli 

tеnglama, birjinsli funktsiya, bir jinsli diffеrеntsial tеnglama, yuqori tartibli tеnglamа. 

 

 

  

 

41-MAVZU. YUQORI TARTIBLI DIFFERENSIAL TENGLAMALAR UCHUN KOSHI 

MASALASI YECHIMNING MAVJUDLIGI VA YAGONALIGI. TARTIBINI 

PASAYTIRADIGAN DIFFERENSIAL TENGLAMALAR. 

 

  

Ma’ruza rеjasi:  

1. Yuqori tartibli diffеrеntsial tеnglamalar.  

2. у(n)=f (x) ko’rinishdagi tеnglamalar. 

3. Tartibi pasayuvchi diffеrеntsial tеnglama. 

4. Umumiy intеgral tushunchasi. 

5. Zanjir chiziq tеnglamasi.  

 

 

Аdabiyotlar. 

1. Yo.U. Soatov. “Oliy matеmatika” I qism. Toshkеnt. O’qituvchi nashriyoti 1992 y. 8 bob, § 

9, 10  440-446 bеtlar. 

2. N.S. Piskunov. Diffеrеntsial va intеgral xisob. II tom. Toshkеnt, «O’qituvchi», 1974 yil. 

XIII bob, § 18,  59-67 bеtlar. 

 

 

1)  Ushbu  

                                      у=f (x,y ) 
ko’rinishdagi tеnglama noma'lum у funktsiyani oshkor holda o’z ichiga olmaydi. Bu 

tеnglamaning umumiy еchimini topish uchun 

                                     у = р (x) 

bеlgilash kiritamiz. Bu holdа   у= р bo’ladi. у vа у  bеlgilanishlarini dastlabki tеnglamaga 

qo’yib х ning noma'lum p funktsiyaga nisbatan birinchi tartibli 

                                            р= f (x,,р) 

tеnglamani hosil qilamiz. Bu tеnglamani intеgrallab, uning 

                                            р=р(x,С1) 

umumiy еchimni topamiz va undan kеyin у=р munosobatdan                                      

                                         у=   21),( CdxCxp   

umumiy еchimni topamiz. 

M i s o l:  Zanjir chiziqning 
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                           у = у
а

1
1

 

diffеrеntsial tеnglamasini qaraymiz. 

       у = р  dеb olamiz, u holdа   у =р. Undа х ning yordamchi  р funktsiyasiga nisbatan birinchi 

tartibli 

                                           р = у
а

1
1

 

diffеrеntsial tеnglama hosil  bo’ladi. 

O’zgaruvchilarini ajratsak,     

                                     ,
1 2 a

dx

p

dp



   

                           1
2 )1ln( C

a

x
pp   

                                    1C
a

x
shp   

Ammо у=р bo’lgani uchun, kеyingi munosobat izlanayotgan у funktsiyaga nisbatan diffеrеntsial 

tеnglamani ifodalaydi. Uni intеgrallasak, zanjir chiziqning tеnglamasi hosil bo’ladi: 

                                      у= 21c CxC
a

x
ha   

Ushbu 

               ух=0=а,                   у х=0=0 

boshlang’ich shartlarni qanoatlantiruvchi xususiy еchimni topamiz. Birinchi shart С2=0 vа  

birinchi shart С1=0 ni bеradi. 

Natijadа 

                                у= а
a

x
сh  

ifodani hosil qilamiz. 

I z o x:  Shunday usul bilan 

                               )(nу f (x,y(n-1)) 

tеnglamani ham intеgrallash mumkin. 

y(n-1)= р dеb olib, р  ni aniqlash uchun 

                                   р(l)= f (x,,р) 

tеnglamani hosil qilamiz. 

Bundan p ni х ning funktsiyasi kabi aniqlab, y(n-1)=р  munosobatdan у ni topamiz.  

       2) х  erkli o’zgaruvchini oshkor holda o’z ichiga olmagan 

                                   у=f (y ; y ) 

ko’rinishdagi tеnglamani qaraymiz. Bu tеnglamani еchish uchun yanа   у=p(у) 

dеb olamiz. Ammo endi p ni   у  ning funktsiyasi dеb hisoblaymiz. Bu holdа 

                             у= .pp
dx

dy

dy

dp
  

у vа  у  hosilalarning ifodalarini 

                                      у= f (y ; y ) 
tеnglamaga  qo’yib, yordamchi p funktsiyaga nisbatan birinchi tartibli 

                                     pp = f (y,p) 
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tеnglamani hosil qilamiz. Bundа р ni у vа ixtiyoriy С1 o’zgarmas miqdorning funktsiyasi kabi 

aniqlaymiz: 

                                     p=p(у,С1)  

Bu qiymatni  у=p munosobatga qo’ysak, х  ning у funktsiyasi uchun 

                                   у=p(у,С1) 

diffеrеntsial tеnglama hosil bo’ladi.   O’zgaruvchilarni ajratib, 

                                    dx
Cyp

dy


),( 1

 

tеnglamani hosil qilamiz. 

           Oxirgi tеnglamani intеgrallab, dastlabki tеnglamaning 

                                   Ф(х,у,С1,С2)=0 

umumiy intеgralni topamiz. 

 M i s o l:  Ushbu 

                                         3у= 3

5


у  

tеnglamaning umumiy intеgralini toping. 

 Еchimi.  p ni  у ning funktsiyasi ekanini bilgan holdа  у=p dеb  olamiz. Bu holdа у=pp 

bo’ladi va biz yordamchi p funktsiya uchun birinchi tartibli tеnglama hosil qilamiz: 

                                         3pp= 3

5


у  

Bu  tеnglamani intеgrallaymiz:  

                 p2=С1
-- 3

2


у ,                p= 3

2

1



 уС  

Ammо у=p , dеmak,  у  ni aniqlash uchun 

               dx

уС

dу







3

2

1

        ,        dx

уС

dуу


 13

2

1

3

1

 

 

tеnglamani hosil qilamiz, bundan 

                               





13

2

1

3

1

2

уС

dуу
Сх  

Kеyingi intеgralni hisoblash uchun 

                                         
23

2

1 1 tуС   

almashtirish bajaramiz. Bu holdа 

 

                      dt

C

ttdу            ,

C

tу

2

1

1

2

1

2

2

1

1

2

1

23

1
1

)1(3
1

)1(   

Dеmak 
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t
t

С
dt

t

tt

С
уС

dуу

3

3)1(31

1

3

2
1

2

2
1

3

2

1

2

1

 

                         )2(1
1

3

2

1
3

2

12
1

 уСуC
C

  . 

Oxirgi natijadan 

                         )2(1
1

3

2

1
3

2

12
1

2  уСуС
С

Сх  

ekanini topamiz. 

 

 

Takrorlash uchun  savollar: 

  

1. Tartibi pasayuvchi ikkinchi tartibli diffеrеntsial tеnglamalar turlarini kеltiring.  

2. Tartibi pasayuvchi ikkinchi tartibli diffеrеntsial tеnglamalarning umumiy еchimlari qanday 

aniqlanadi? 

 

 

Tayanch iboralar: Tartibi pasayuvchi tеnglamalar, umumiy intеgral, zanjir chiziq tеnglamasi. 

 

  

 

42-MAVZU. CHIZIQLI BIR JINSLI DIFFERENSIAL TENGLAMALAR. O’ZGARMAS 

KOEFFITSIENTLI YUQORI TARTIBLI BIR JINSLI TENGLAMALAR.  

 

Ma'ruza rеjasi: 

1. Bir jinsli chiziqli tеnglamalar. 

2. O’zgarmas koeffitsеntli 2-tartibli  diffеrеntsial tеnglamalar. 

3. O’zgarmas koeffitsеntli n-tartibli bir jinsli tеnglamalar. 

 

Аdabiyotlar. 
1. Yo.U. Soatov. “Oliy matеmatika” I qism. Toshkеnt. O’qituvchi nashriyoti 1992 y. 8 bob, § 

11-20, 447-470 bеtlar. 

2. N.S. Piskunov. Diffеrеntsial va intеgral xisob. II tom. Toshkеnt, «O’qituvchi», 1974 yil. 

XIII bob, § 20-22,   69-84 bеtlar. 

 

1) Bir jinsli chiziikli tеnglamalar. 

TA'RIF: Аgar n-tartibli diffеrrеntsial tеnglama noma'lum u funktsiya va uning   у, у,…, у(n-1)  

hosilalariga  nisbatan birinchi darajali bo’lsa, bunday tеnglamа chiziqli diffеrеntsial tеnglamа 

dеyiladi. 

             Chiziqli diffеrеntsial tеnglamа 

                      а0 у
(n)+ а1 у

(n-1)+…+ аn у=f (x),                                 (1) 

ko’rinishda bo’lib, undа а0,, а1, а2,…, аn   vа f(x) lar х ning ma'lum funktsiyalari yoki o’zgarmas 

sonlardir. Bundan kеyin а0,, а1, а2,…, аn vа f(x)  funktsiyalarning х ning barcha qiymatlarida 

uzluksiz funktsiya vа а0 koeffitsеnt birga tеng dеb faraz qilamiz. (1) tеnglamaning ung tomonida 

turgan  f(x) funktsiya tеnglamaning ung tomoni  dеb ataladi. 
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 Agar f (x)0 bo’lsa, bu holda tеnglamа bir jinsli chiziqli tеnglamа dеyiladi.  

 Agar f (x)=0 bo’lsa, bu holda tеnglama 

                        у
(n)+ а1 у

(n-1)+…+ аn у=0                                         (2) 

ko’rinishda bo’ladi vа bir jinsli chiziqli tеnglamа dеb aytiladi. 

 Bir jinsli chiziqli tеnglamalarning ba'zi xossalarini 2-tartibli tеnglamalar misolida kursatamiz. 

    TЕORЕMА : Agar  у1 vа  у2  funktsiyalar   2-tartibli bir jinsli chiziqli 

                                021  уауау                                         (3) 

tеnglamaning ikkita xususiy еchimi bo’lsa , u holdа   у1+у2  ham bu tеnglamaning еchimi bo’ladi. 

I s b o t: Tеorеmaning shartlari bajarilgan bo’lsa, quyidagi tеngliklar o’rinli bo’ladi: 

    (у1+у2)+а1(у1+у2)+ а2(у1+у2)= ( 12111 уауау  )+ 02212  уауау  

Tеorеma isbotlandi. 

 TЕORЕMА : Agar у1 funktsiya (3) ning еchimi bo’lsa , u holda ixtiyoriy С o’zgarmas son 

uchun  Су1  ham (3) tеnglamaning еchimi bo’ladi. 

I s b o t: Tеorеmaning sharti bajarilgan bo’lsa, unda uning isboti quyidagi tеngliklardan kеlib 

chiqadi: 

(Су1)+а1(Су1)+а2(Су1)=С( уауау 21  )=С0=0. 

  TA'RIF:  Agar [a;b] kеsmada (3) tеnglamaning ikkitа  у1 vа у2  еchimlarining nisbati o’zgarmas 

miqdorga tеng bo’lmasa, ya'ni const
у

у


2

1
 bo’lsa,  undа у1 vа у2  еchimlar [a;b]  kеsmada 

chiziqli bog’liq bulmagan еchimlar dеyiladi. 

 TA'RIF: Agar  у1 vа у2 diffеrеntsiallanuvchi funktsiyalar bo’lsa, u holdа   

                              W(у1 , у2) = 

21

21

уу

уу


  

dеtеrminant  Vronskiy dеtеrminanti dеyiladi. 

  TЕORЕMА : Agar  у1 vа у2 funktsiyalar [a;b] kеsmada chiziqli  bog’liq bo’lsa, u  holda  bu 

kеsmada Vronskiy dеtеrminanti aynan nolga tеng bo’ladi. 

I s b o t: у2=у1 bo’lsa , u holdа  у2=у1 bo’ladi vа  

                     W(у1 , у2) = 

21

21

уу

уу


= 

21

21

21

21

уу

уу

уу

уу







=0 

TЕORЕMА : Agar (3) tеnglamaning  у1 vа у2  еchimlari [a;b] kеsmada chiziqli  erkli bo’lsa, bu 

еchimlardan tuzilgan  Vronskiy dеtеrminanti W kursatilgan kеsmaning xеch bir nuqtasida nolga 

aylanmaydi. 

         Bu va kеyingi tеorеmani isbotsiz qabul qilamiz.  

 TЕORЕMА : Agar у1 vа у2 funktsiyalar (3) tеnglamaning ixtiyoriy ikkita chiziqli  erkli еchimi 

bo’lsa, u holda 

                                           у=С1у1+С2у2 

(bunda C1  va C2  ixtiyoriy o’zgarmas miqdorlar), (3) tеnglamaning umumiy еchimi bo’ladi.  

      Bundа  у1 vа у2  еchimlar (3) tеnglamaning asosiy еchimlari dеb aytiladi. 

 

2) O’zgarmas koeffitsiеntli 2-tartibli bir jinsli chiziqli tеnglamalar. 

Ikkinchi tartibli  bir jinsli chiziqli tеnglamа 

                                  у+p у+q y=0                                                 (4) 

bеrilgan bo’lib, unda  p vа qo’zgarmas haqiqiy sonlar bo’lsin. 
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 Bu tеnglamaning ikkita chiziqli erkli xususiy еchimini  у=
kxe  ko’rinishda izlaymiz  

(k=const). Bu holdа   у= k
kxe ,  у= k 2

kxe  bo’ladi. 

у,  у , у  lar qiymatlarini   (4)  tеnglamaga qo’ysak, 

                                  
kxe ( k2+pk+q)=0 

munosobat hosil bo’ladi. Ammо  
kxe 0 vа shu sababli bu еrdan 

                                   k2+pk+q=0 

tеnglama hosil bo’ladi. Bu tеnglama (4)  tеnglamaning haraktеristik tеnglamasi dеb aytiladi. 

Bu tеngllamaning 

       q
pp

k 
42

2

1  ,                     q
pp

k 
42

2

2 . 

Ildizlari uchun quyidagi hollar bo’lishi mumkin. 

     1) k1  vа k2 haqiqiy va bir-biriga tеng bulmagan sonlar  (k1 k2). Bu holda   

у1=
xk

e 1  ,   у2=
xk

e 2  

funktsiyalar (4) tеnglamaning ikkita xususiy еchimlari  bo’ladi. 

 Bu еchimlar 

                                0
)(

1

2 12

1

2


 xkk

xk

xk

e
e

e

y

y
  

bo’lgani uchun chiziqli erkli bo’ladi. Dеmak umumiy еchim 

                               у=С1
xk

e 1 +С2
xk

e 2  

куринишда bo’ladi. 

   2) Haraktеristik tеnglamaning ildizlari haqiqiy va tеng bo’lganda, ya'ni k1=k2= k0  holda umumiy 

еchim 

                                у=(С1+С2х)
xk

e 0                                     (5) 

ko’rinishda bo’ladi. 

    3) Haraktеristik tеnglamaning ildizlari komplеks sonlar bo’lgan holda. ya'ni        k1=-i   vа   

k2=+i  bo’lganda, umumiy еchim 

                              у= )sincos( 21 xCxCe k 
                 (6) 

куринишда bo’ladi. 

(5) vа (6) munosobatlarni isbotsiz qabul qilamiz. 

 

3) O’zgarmas koeffitsiеntli  n-tartibli bir jinsli tеnglamalar. 

         n-tartibli bir jinsli chiziqli  

                        у(n)+ а1 у
(n-1)+ а2 у

(n-2)+…+ аn у=0                        (7)  

tеnglamani qaraymiz va undа  а1, а2,…, аn larni o’zgarmas sonlar dеb faraz qilamiz. 

TA'RIF: Agar [a;b] kеsmadа х ning barcha qiymatlari uchun 

n(x)=A11(x)+ A22(x)+… +An-1n-1(x) 

tеnglik o’rinli bo’lsa (bundа A1, A2,…, An hammasi bir vaktda nolga tеng bo’lmaydigan 

o’zgarmas sonlar), u holdа n(x) funktsiya 1(x), 2(x), …,n-1(x) funktsiyalar orqali chiziqli 

ifoda etiladi dеyiladi. Agar qandaydir n tа 1(x),         2(x),…, n-1(x), n(x)  funktsiyalarning 

xеch biri kolganlari orqali chiziqli ifoda etilmasa, u funktsiyalar chiziqli erkli funktsiyalar  dеb 

ataladi. 

 TЕORЕMА :  Agar   у1 , у2 ,…, уn   funktsiyalar  (7)  tеnglamaning chiziqli erkli еchimlari 

bo’lsa,  u holdа 

                               у = С1у1 + С2у2+…+ Сn уn 

(7) tеnglamaning umumiy еchimi bo’ladi. Bundа  С1, С2,…Сn  ixtiyoriy o’zgarmas sonlar.  
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Chiziqli erkli еchimlar quyidagicha topiladi: 

1) Haraktеristik tеnglamani tuzamiz:  kn +a1k
n-1 + a2k

n-2 +…+ аn =0. 

2) Haraktеristik tеnglamaning  k1 , k2 ,…,kn   ildizlarini topamiz. 

3) Har bir karrali bulmagan  k  ildizgа  ekx  xususiy еchim mos kеladi. 

4) Har bir juft  k(1) =-i , k(2) =+i  kushma komplеks bir karrali ildizlarga ikkitа  е


хсosx  vа 

е


хsinx  xususiy еchimlar to’g’ri kеladi. 

5) Har  bir  r karrali haqiqiy ildizgа  r  ta  chiziqli erkli 

                    ekx  , x ekx , …, xr-1 ekx 

     xususiy еchimlar to’g’ri kеladi. 

6) Har bir   karrali juft  k(1) =-i, k(2) =+i  kushma komplеks ildizgа  2 tа 

     е


хсosx ,х е


хсosx ,…, х


--1 е


хсosx ; е


хsinx , x е


хsinx ,…, х


--1 е


хsinx 

    xususiy еchimlar to’g’ri kеladi. 

7)  n  tа  chiziqli erkli   у1 , у2 ,…, уn  xususiy еchimlarni topgandan        

    sung  (7)  tеnglamaning umumiy еchimi 

                               у = С1 у1 +С2 у2 +…+Сnуn 

    kabi aniqlanadi. 

     M i s o l :  Tеnglamaning umumiy еchimini toping: 

                                               у(4)-у =0 

      Еchimi.   Haraktеristik tеnglamani to’zib, ildizlarini aniqlaymiz: 

                             k4 –1=0   k1=1,  k2= -1 , k3 = i ,  k4= - i  

Endi umumiy еchimni yozishimiz mumkin: 

                                   у =С1е
х + С2е

-х + С3cosx +C4sinx . 

 

Takrorlash uchun  savollar: 
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1. Yuqori tartibli chiziqli o’zgarmas koeffitsiеntli 
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21100211763 Boletin de la Sociedad Argentina de Botanica 0373580X 18512372 Active 2011-ongoing SPA, ENG, POR 0.46 0.39 0,41 DOAJ/ROAD Open Access Journal Sociedad Argentina de BotanicaSociedad Argentina de BotanicaArgentina 1110; 1105; Life Sciences Agricultural and Biological Sciences

73135 Ciencia del Suelo 03263169 Active 1994-ongoing SPA 0.45 0.40 0,28 DOAJ/ROAD Open Access Journal Asociacion Argentina de la Ciencia del SueloAsociacion Argentina de la Ciencia del SueloArgentina 1111; Life Sciences Agricultural and Biological Sciences

17944 Darwiniana 00116793 Active 1995-ongoing, 1992-1993, 1989-1990, 1985-1986SPA 0.61 0.63 0,51 DOAJ/ROAD Open Access Journal Instituto de Botanica DarwinionInstituto de Botanica Darwinion Argentina 1110; Life Sciences Agricultural and Biological Sciences

14578 Ecologia Austral 03275477 1667782X Active 1993-ongoing, 1991 SPA 0.60 0.75 0,6 DOAJ/ROAD Open Access Journal Asociacion Argentina de EcologiaAsociacion Argentina de EcologiaArgentina 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

26812 Estudios Migratorios Latinoamericanos 03267458 Active 2011-ongoing, 2009, 2007, 1986-2005SPA 0 Journal Centro de Estudios Migratorios LatinoamericanosCentro de Estudios Migratorios LatinoamericanosArgentina 3305; 3317; Social Sciences Social Sciences

21100427734 Geoacta (Argentina) 18527744 Active 2015-ongoing SPA 0.29 0.09 0,22 DOAJ/ROAD Open Access Journal Asociacion Argentina de Geofisicos y GeodestasAsociacion Argentina de Geofisicos y GeodestasArgentina 1902; 1903; 1908; 1909; 1910; Physical Sciences Earth and Planetary Sciences

21100901477 Historia Regional 03298213 24690732 Active 2018-ongoing SPA Added Journal Seccion Historia. Instituto Superior del Profesorado 'Eduardo Lafferriere'Seccion Historia. Instituto Superior del Profesorado 'Eduardo Lafferriere'Argentina 3301; 1202; Social Sciences Arts and Humanities Social Sciences

74433 Hornero 00733407 Active 2008-ongoing, 1996 SPA 0,1 Journal Asociacion Omitologica del PlataAsociacion Omitologica del PlataArgentina 1103; Life Sciences Agricultural and Biological Sciences

21100224425 Informacion, Cultura y Sociedad 15148327 18511740 Active 2012-ongoing SPA 0.23 0.13 0,17 DOAJ/ROAD Open Access Journal Instituto de Investigaciones BibliotecologicasInstituto de Investigaciones BibliotecologicasArgentina 3309; Social Sciences Social Sciences

19700188315 Insuficiencia Cardiaca 18501044 Active 2010-ongoing SPA, POR, ENG 0.07 0.04 0,04 DOAJ/ROAD Open Access Journal Silver Horse S.R.L. Silver Horse S.R.L. Argentina 2705; Health Sciences Medicine

19700175587 Interdisciplinaria 03258203 16687027 Active 2009-ongoing SPA 0.40 0.30 0,32 DOAJ/ROAD Open Access Journal Centro Interamericano de Investigaciones Psicologicas y Ciencias AfinesCentro Interamericano de Investigaciones Psicologicas y Ciencias AfinesArgentina 3200; Social Sciences Psychology

19900191915 Intersecciones en Antropologia 16662105 1850373X Active 2010-ongoing SPA 0.40 0.37 0,61 DOAJ/ROAD Open Access Journal Universidad Nacional del Centro de la Provincia de Buenos AiresUniversidad Nacional del Centro de la Provincia de Buenos AiresArgentina 3314; Social Sciences Social Sciences

21100874234 Latin American Journal of Pharmacy 03262383 23623853 Active 2007-ongoing SPA, ENG, POR 0,34 Journal Formerly known asActa Farmaceutica BonaerenseColegio de Farmaceuticos de la Provincia de Buenos AiresColegio de Farmaceuticos de la Provincia de Buenos AiresArgentina 3002; 3003; Life Sciences Pharmacology, Toxicology and Pharmaceutics

21100227020 Latin American Journal of Sedimentology and Basin Analysis 16697316 18514979 Active 2012-ongoing SPA, ENG 0.21 1.22 0,85 DOAJ/ROAD Open Access Journal Asociacion Argentina de SedimentologiaAsociacion Argentina de SedimentologiaArgentina 1911; 1913; 1907; Physical Sciences Earth and Planetary Sciences

13900154710 Latin American Journal of Solids and Structures 16797817 16797825 Active 2008-ongoing ENG 1.11 1.18 1,4 DOAJ/ROAD Open Access Journal Argentinean Association of Computational MechanicsArgentinean Association of Computational MechanicsArgentina 2210; 2211; 2212; 2202; 2203; 2500; 2205; Physical Sciences Engineering Materials Science

12100157102 Mastozoologia Neotropical 03279383 Active 2008-ongoing ENG, SPA 0.60 0.58 0,7 DOAJ/ROAD Open Access Journal Sociedad Argentina para el Estudio de los MamiferosSociedad Argentina para el Estudio de los MamiferosArgentina 1103; Life Sciences Agricultural and Biological Sciences

18367 Medicina 00257680 Active 1964-ongoing SPA 0.26 0.30 0,31 DOAJ/ROAD Open Access Journal Fundacion Revista Medicina Fundacion Revista Medicina Argentina 2700; Health Sciences Medicine

21100781512 Meteorologica 0325187X 1850468X Active 2016-ongoing ENG, SPA 0.00 0,12 DOAJ/ROAD Open Access Journal Centro Argentino de MeteorologosCentro Argentino de MeteorologosArgentina 1902; Physical Sciences Earth and Planetary Sciences

12100155657 Mundo Agrario 15155994 Active 2008-ongoing SPA 0.05 0.16 0,18 DOAJ/ROAD Open Access Journal Universidad Nacional de La PlataUniversidad Nacional de La PlataArgentina 3322; 1101; 1410; 3305; Life Sciences Social Sciences Agricultural and Biological Sciences Business, Management and Accounting Social Sciences

21100847284 Oido Pensante 22507116 Active 2017-ongoing SPA, POR 0,07 DOAJ/ROAD Open Access Journal Centro Argentino de Informacion Cientifica y Tecnologica (CAICYT-CONICET)Centro Argentino de Informacion Cientifica y Tecnologica (CAICYT-CONICET)Argentina 1210; Social Sciences Arts and Humanities

21100856605 Paginas 1851992X Active 2017-ongoing SPA 0,04 DOAJ/ROAD Open Access Journal Universidad Nacional de Rosario - Facultad de Humanidades y Artes, Escuela de HistoriaUniversidad Nacional de Rosario - Facultad de Humanidades y Artes, Escuela de HistoriaArgentina 1202; Social Sciences Arts and Humanities

21100814522 Papers in Physics 18524249 Active 2017-ongoing ENG 0,22 DOAJ/ROAD Open Access Journal Instituto de Fisica de Liquidos y Sistemas BiologicosInstituto de Fisica de Liquidos y Sistemas BiologicosArgentina 1606; 3100; 2501; Physical Sciences Chemistry Materials Science Physics and Astronomy

16555 Phyton 00319457 18515657 Active 2006-ongoing, 1996-2000, 1984ENG 0.28 0.36 0,21 DOAJ/ROAD Open Access Journal Fundacion Romulo Raggio Fundacion Romulo Raggio Argentina 1110; 1314; 1303; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

17644 Prensa Medica Argentina 0032745X Active 1947-ongoing SPA 0.04 0.01 0,12 Journal Ediciones Médicas del Sur S.R.L.Ediciones Médicas del Sur S.R.L.Argentina 2700; Health Sciences Medicine

21100227421 Quinto Sol 03292665 18512879 Active 2012-ongoing SPA 0.14 0.05 0,14 DOAJ/ROAD Open Access Journal Universidad Nacional de La PampaUniversidad Nacional de La PampaArgentina 3312; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

78240 Revista Argentina de Cardiologia 00347000 Active 2008-ongoing, 1973-1982, 1960, 1957ENG, SPA 0.09 0.09 0,05 DOAJ/ROAD Open Access Journal Sociedad Argentina De CardiologiaSociedad Argentina De CardiologiaArgentina 2705; Health Sciences Medicine

21100877822 Revista Argentina de Ciencias del Comportamiento 18524206 Active 2018-ongoing SPA Added Journal Universidad Nacional de Cordoba - Facultad de PsicologiaUniversidad Nacional de CordobaArgentina 2802; 3310; 3204; 3205; Life Sciences Social Sciences Neuroscience Psychology Social Sciences

14500154705 Revista Argentina de Clinica Psicologica 03276716 Active 2008-ongoing SPA 0.29 0.39 0,36 Journal Fundacion Aigle Fundacion Aigle Argentina 2738; 3203; Social Sciences Health Sciences Medicine Psychology

24940 Revista Argentina de Dermatologia 03252787 Active 1979-ongoing SPA 0.04 0.02 0,03 DOAJ/ROAD Open Access Journal Asociacion Argentina de DermatologiaAsociacion Argentina de DermatologiaArgentina 2708; Health Sciences Medicine

21100395706 Revista de Investigaciones Agropecuarias 03258718 16692314 Active 2014-ongoing SPA 0.07 0.09 0,18 DOAJ/ROAD Open Access Journal Instituto Nacional de Tecnologia AgropecuariaInstituto Nacional de Tecnologia AgropecuariaArgentina 1108; 1110; 1111; 1102; Life Sciences Agricultural and Biological Sciences

24663 Revista de la Asociacion Geologica Argentina 00044822 Active 1996-ongoing, 1992-1994SPA 0.30 0.58 0,42 DOAJ/ROAD Open Access Journal Asociacion Geologica ArgentinaAsociacion Geologica ArgentinaArgentina 1907; Physical Sciences Earth and Planetary Sciences

19600161819 Revista de la Facultad de Ciencias Agrarias 03704661 Active 2008-ongoing SPA 0.65 0.92 0,89 DOAJ/ROAD Open Access Journal Universidad Nacional de Cuyo Universidad Nacional de Cuyo Argentina 1110; 1102; Life Sciences Agricultural and Biological Sciences

21100218035 Revista de la Federacion Argentina de Cardiologia 0326646X 16665694 Active 2012-ongoing SPA, ENG 0.06 0.06 0,06 Journal Federacion Argentina de CardiologiaFederacion Argentina de CardiologiaArgentina 2705; Health Sciences Medicine

19900191818 Revista de la Union Matematica Argentina 00416932 Active 2010-ongoing ENG 0.34 0.64 0,37 DOAJ/ROAD Open Access Journal Union Matematica Argentina Union Matematica Argentina Argentina 2600; Physical Sciences Mathematics

144825 Revista de Nefrologia, Dialisis y Transplante 03263428 Active 2005-ongoing SPA 0.05 0.06 0,03 DOAJ/ROAD Open Access Journal Asociacion Regional de Dialisi y Transplantes RenalesAsociacion Regional de Dialisi y Transplantes RenalesArgentina 2747; 2727; Health Sciences Medicine

19700171103 Revista del Museo Argentino de Ciencias Naturales, Nueva Serie15145158 Active 2008-ongoing SPA 0.23 0.27 0,61 DOAJ/ROAD Open Access Journal Museo Argentino de Ciencias Naturales Bernardino Rivadavia e Instituto Nacional de Investigacion de las Ciencias NaturalesMuseo Argentino de Ciencias Naturales Bernardino Rivadavia e Instituto Nacional de Investigacion de las Ciencias NaturalesArgentina 1911; 1103; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences

21100217020 Revista Iberoamericana de Diagnostico y Evaluacion Psicologica11353848 Active 2008-ongoing SPA 0.24 0.53 0,64 Journal Asociacion Iberoamericana de Diagnostico y EvaluacionAsociacion Iberoamericana de Diagnostico y EvaluacionArgentina 3200; Social Sciences Psychology

4700151714 Revista Medica de Rosario 03275019 Active 2006-ongoing, 1947 SPA 0.01 0.05 0,01 Journal Circulo Medico Y Filiates Circulo Medico Y Filiates Argentina 2700; Health Sciences Medicine

7200153136 Revista Veterinaria 16696840 16684834 Active 2007-ongoing ENG, SPA 0.01 0.07 0,1 DOAJ/ROAD Open Access Journal Universidad Nacional del NordesteUniversidad Nacional del NordesteArgentina 3400; 1103; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

4100151617 Salud (i) Sciencia 16678982 16678990 Active 2005-ongoing SPA 0.02 0.04 0,01 Journal Sociedad Iberoamericana de Informacion CientificaSociedad Iberoamericana de Informacion CientificaArgentina 2700; Health Sciences Medicine

17500155111 Salud Colectiva 16692381 Active 2008-ongoing SPA 0.30 0.35 0,4 DOAJ/ROAD Open Access Journal Universidad Nacional de LanusUniversidad Nacional de Lanus Argentina 2739; 2719; Health Sciences Medicine

21100811516 Serie Correlacion Geologica 15144186 16669479 Active 2016-ongoing SPA 0.00 0,16 DOAJ/ROAD Open Access Journal Instituto Superior de Correlacion GeologicaInstituto Superior de Correlacion GeologicaArgentina 1911; 1913; 1906; 1907; 1909; Physical Sciences Earth and Planetary Sciences

21100220124 Taurus 15153037 Active 2012-ongoing SPA 0.00 0.00 0,02 Journal Revista Taurus Revista Taurus Argentina 3400; Health Sciences Veterinary

19400158824 Temas Medievales 03275094 18502628 Active 2013-ongoing, 2007-2011SPA, ENG, FRE 0 DOAJ/ROAD Open Access Journal Consejo Nacional de Investigaciones Cientificas y TecnicasConsejo Nacional de Investigaciones Cientificas y TecnicasArgentina 1200; Social Sciences Arts and Humanities

21100856632 Zaranda de Ideas 18531296 24083801 Active 2013-ongoing SPA  0,17 DOAJ/ROAD Open Access Journal Asociacion de Arqueologos Profesionales de la Republica ArgentinaAsociacion de Arqueologos Profesionales de la Republica ArgentinaArgentina 3302; 3314; 1204; Social Sciences Arts and Humanities Social Sciences

21100873483 Wisdom 18293824 Active 2018-ongoing ENG Added Journal Khachatur Abovyan Armenian State Pedagogical UniversityKhachatur Abovyan Armenian State Pedagogical UniversityArmenia 1211; Social Sciences Arts and Humanities

5200152618 ACORN 14487535 Active 2006-ongoing ENG 0.04 0.25 0,33 Journal Australian College of Operating Room Nurses, ACORNAustralian College of Operating Room Nurses, ACORNAustralia 2902; 2914; Health Sciences Nursing

21100197336 Agricultural Commodities 18395619 Active 2011-ongoing ENG 0.01 0.08 0,03 Trade JournalFormerly known asAustralian CommoditiesAustralian Bureau of Agricultural and Resource EconomicsAustralian Bureau of Agricultural and Resource EconomicsAustralia 1100; 1403; Life Sciences Social Sciences Agricultural and Biological Sciences Business, Management and Accounting

21411 Anaesthesia and Intensive Care 0310057X 14480271 Active 1972-ongoing ENG 0.78 0.88 0,81 Journal Australian Society of AnaesthetistsAustralian Society of AnaesthetistsAustralia 2703; 2706; Health Sciences Medicine

16900154706 Animal Production Science 18360939 18365787 Active 2009-ongoing ENG 1.19 1.32 1,38 Journal Formerly known asAustralian Journal of Experimental AgricultureCommonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1103; 1106; Life Sciences Agricultural and Biological Sciences

14684 Appita Journal 10386807 Active 1996-ongoing ENG 0.29 0.15 0,08 Journal Formerly known asAPPITA Appita, Inc. Appita, Inc. Australia 2214; Physical Sciences Engineering

29997 Asia Pacific Journal of Clinical Nutrition 09647058 14406047 Active 1996-ongoing ENG 1.71 1.60 1,55 Journal H E C Press H E C Press Australia 2916; 2701; Health Sciences Medicine Nursing

22766 Asia Pacific Journal of Environmental Law 13852140 Active 2004-ongoing, 1996-2002ENG 0.22 0.28 0,46 Journal University of Sydney University of Sydney Australia 2308; Physical Sciences Environmental Science

17600155050 Asian Economic Policy Review 18328105 Active 2008-ongoing ENG 0.41 0.32 0,29 Journal Blackwell Pub. Asia Wiley-Blackwell Australia 2308; 3320; 2000; Social Sciences Physical Sciences Economics, Econometrics and Finance Environmental Science Social Sciences

19500157802 Asian Social Work and Policy Review 17531403 Active 2008-ongoing ENG 0.44 0.57 0,86 Articles in Press Journal Blackwell Publishing Asia Pty LtdWiley-Blackwell Australia 3312; 3301; Social Sciences Social Sciences

4000148021 Asia-Pacific Journal of Clinical Oncology 17437555 17437563 Active 2006-ongoing ENG 1.55 1.23 1,39 Articles in Press Journal Blackwell Pub. Asia Wiley-Blackwell Australia 2730; 2700; Health Sciences Medicine

19700175111 Asia-Pacific Psychiatry 17585864 17585872 Active 2010-ongoing ENG 1.11 1.13 1,11 Articles in Press Journal Blackwell Publishing Asia Pty LtdWiley-Blackwell Australia 2738; 2700; Health Sciences Medicine

18956 AusIMM Bulletin 10346775 Active 1992-ongoing ENG 0.05 0.05 0,1 Trade Journal Australasian Institute of Mining and MetallurgyAustralasian Institute of Mining and MetallurgyAustralia 2209; 1909; Physical Sciences Earth and Planetary Sciences Engineering

21100379743 Australasian Accounting, Business and Finance Journal 18342000 18342019 Active 2014-ongoing ENG 0.30 0.42 0,86 DOAJ/ROAD Open Access Journal University of Wollongong University of Wollongong Australia 2003; 1400; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance

21100862642 Australasian Emergency Care 25891375 2588994X Active 2018-ongoing ENG 1,98 Journal Formerly known asAustralasian Emergency Nursing JournalElsevier Australia Elsevier Australia 2907; Health Sciences Nursing

17700155817 Australasian Journal of Combinatorics 10344942 Active 1996-ongoing ENG 0.36 0.44 0,46 Journal Combinatorial Mathematics Society of AustralasiaCombinatorial Mathematics Society of AustralasiaAustralia 2607; Physical Sciences Mathematics

21100305243 Australasian Journal of Early Childhood 18369391 Active 2010-ongoing ENG 0.38 0.82 0,69 Journal Early Childhood Australia Early Childhood Australia Australia 3204; 3304; Social Sciences Psychology Social Sciences

11600154702 Australasian Journal of Educational Technology 14495554 Active 2008-ongoing ENG 1.42 1.40 2,13 DOAJ/ROAD Open Access Journal Australasian Society for Computers in Learning in Tertiary Education (ASCILITE)Australasian Society for Computers in Learning in Tertiary Education (ASCILITE)Australia 3304; Social Sciences Social Sciences

21100255515 Australasian Journal of Gifted Education 13239686 Active 2009-ongoing ENG 0.20 0,4 Journal Australian Association for the Education of the Gifted and TalentedAustralian Association for the Education of the Gifted and TalentedAustralia 3304; Social Sciences Social Sciences

21100204505 Australasian Journal of Information Systems 14498618 13262238 Active 2007-ongoing ENG 0.54 0.88 1 DOAJ/ROAD Open Access Journal UQ Business School, The University of QueenslandUQ Business School, The University of QueenslandAustralia 1802; 1709; 1401; 1710; Social Sciences Physical Sciences Business, Management and Accounting Computer ScienceDecision Sciences

21100259112 Australasian Journal of Paramedicine 22027270 Active 2013-ongoing ENG 0.22 0.41 0,31 Journal Formerly known asJournal of Emergency Primary Health CareFaculty of Health, Engineering and Science, Edith Cowan UniversityFaculty of Health, Engineering and Science, Edith Cowan UniversityAustralia 2907; 2711; 3604; Health Sciences Medicine Nursing Health Professions

21100786315 Australasian Journal of Regional Studies 10307923 Active 2016-ongoing ENG 0.41 0,5 Journal Australia and New Zealand Regional Science Association International Inc. (ANZRSAI)Australia and New Zealand Regional Science Association International Inc. (ANZRSAI)Australia 2308; 2001; 3322; 3305; Social Sciences Physical Sciences Economics, Econometrics and Finance Environmental Science Social Sciences

21100857171 Australasian Review of African Studies 14478420 22035184 Active 2017-ongoing ENG 0,08 Journal African Studies Association of Australasia and the PacificAfrican Studies Association of Australasia and the PacificAustralia 3300; 1200; Social Sciences Arts and Humanities Social Sciences

19700168716 Australian Aboriginal Studies 07294352 Active 2008-ongoing ENG 0.40 0.25 0,53 Journal Australian Institute of Aboriginal StudiesAustralian Institute of Aboriginal StudiesAustralia 3312; 1202; 1213; 3314; 3316; Social Sciences Arts and Humanities Social Sciences

145256 Australian Educational Computing 08169020 Active 2002-ongoing ENG 0.59 0.37 0,58 DOAJ/ROAD Open Access Journal Australian Council for Computers in EducationAustralian Council for Computers in EducationAustralia 1706; 3304; Social Sciences Physical Sciences Computer Science Social Sciences

28052 Australian Family Physician 03008495 Active 1973-ongoing ENG 0.61 0.53 0,61 Journal Royal Australian College of General PractitionersRoyal Australian College of General PractitionersAustralia 2714; Health Sciences Medicine

19700183144 Australian Geomechanics Journal 08189110 Active 2008-ongoing ENG 0.22 0.29 0,49 Journal Institution of Engineers AustraliaInstitution of Engineers AustraliaAustralia 1909; Physical Sciences Earth and Planetary Sciences

12080 Australian Health Review 01565788 Active 1980-ongoing ENG 1.14 1.09 1,16 Journal Incorporating Australia and New Zealand Health PolicyCSIRO CSIRO Australia 2719; Health Sciences Medicine

5800210946 Australian Journal of Adult Learning 14431394 Active 2008-ongoing ENG 0.26 0.45 0,66 Journal Adult Learning Australia Adult Learning Australia Australia 3304; Social Sciences Social Sciences

27140 Australian Journal of Advanced Nursing 08130531 14474328 Active 1983-ongoing ENG 0.52 0.70 0,94 Journal Australian Nursing Federation Australian Nursing Federation Australia 2902; 2900; Health Sciences Nursing

16784 Australian Journal of Botany 00671924 Active 1979-ongoing ENG 1.60 1.09 1,21 Journal Commonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1110; 1105; Life Sciences Agricultural and Biological Sciences

22716 Australian Journal of Chemistry 00049425 Active 1996-ongoing, 1994, 1973-1986 1.25 1.02 1,12 Journal Commonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1600; Physical Sciences Chemistry

26096 Australian Journal of Clinical and Experimental Hypnosis 01560417 Active 2016-ongoing, 1987-2013, 1978-1985ENG 0.05 0,1 Journal Australian Society of HypnosisAustralian Society of Hypnosis Australia 3203; 3603; Social Sciences Health Sciences Psychology Health Professions

26097 Australian Journal of Clinical Hypnotherapy and Hypnosis 08100713 Active 2017-ongoing, 1982-2015ENG 0 Journal Australian Academic Press Pty Ltd.Australian Academic Press Pty Ltd.Australia 3203; 3603; Social Sciences Health Sciences Psychology Health Professions

15900154720 Australian Journal of Crop Science 18352693 18352707 Active 2009-ongoing ENG 1.02 0.75 0,63 DOAJ/ROAD Open Access Journal Southern Cross Journals Southern Cross Journals Australia 1110; 1102; Life Sciences Agricultural and Biological Sciences

29546 Australian Journal of Educational and Developmental Psychology14465442 Active 2001-ongoing ENG 0.52 0.43 1,2 DOAJ/ROAD Open Access Journal University of Newcastle University of Newcastle Australia 3204; 3304; Social Sciences Psychology Social Sciences

5700154403 Australian Journal of Emergency Management 13241540 22042288 Active 2009-ongoing ENG 0.40 0.48 0,44 DOAJ/ROAD Open Access Journal Australian Emergency Management InstituteAustralian Emergency Management InstituteAustralia 3311; 3601; 3604; Social Sciences Health Sciences Social Sciences Health Professions

21100855926 Australian Journal of Herbal and Naturopathic Medicine 2209119X 22091203 Active 2018-ongoing ENG 0,16 Journal Formerly known asAustralian Journal of Medical HerbalismNaturopaths and Herbalists Association of AustraliaNaturopaths and Herbalists Association of AustraliaAustralia 2707; 2920; Health Sciences Medicine Nursing

5800207601 Australian Journal of Language and Literacy 10381562 Active 2013-ongoing ENG 0.96 0.77 1,1 Journal Australian Reading AssociationAustralian Reading Association Australia 3310; 3304; 1203; Social Sciences Arts and Humanities Social Sciences

11700154384 Australian Journal of Mathematical Analysis and Applications 14495910 Active 2008-ongoing ENG 0.06 0.21 0,25 Journal Australian Internet Publishing Australian Internet Publishing Australia 2604; 2603; Physical Sciences Mathematics

20005 Australian Journal of Pharmacy 03118002 Active 1996-ongoing, 1978-1985, 1974-1976ENG 0.02 0.02 0,03 Journal Australian Pharmaceutical Publishing Co., Ltd.Australian Pharmaceutical Publishing Co., Ltd.Australia 2736; 3611; Health Sciences Medicine Health Professions

28055 Australian Journal of Primary Health 14487527 Active 2001-ongoing ENG 1.15 0.97 1,19 Journal Formerly known asAustralian Journal of Primary Health - InterchangeCSIRO CSIRO Australia 2739; 2719; Health Sciences Medicine

17600155115 Australian Journal of Teacher Education 03135373 Active 2009-ongoing ENG 0.73 0.92 0,9 Journal School of Education, Edith Cowan UniversitySchool of Education, Edith Cowan UniversityAustralia 3304; Social Sciences Social Sciences

21100795207 Australian Journal of Telecommunications and the Digital Economy22031693 Active 2015-ongoing ENG 0.17 0,2 Journal Telecommunications Association Inc.Telecommunications Association Inc.Australia 1405; 1705; 2214; 3315; Social Sciences Physical Sciences Business, Management and Accounting Computer Science Engineering Social Sciences

24682 Australian Journal of Zoology 0004959X Active 1982-ongoing, 1978, 1973-1976ENG 0.90 0.87 0,8 Journal Commonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1103; 1105; Life Sciences Agricultural and Biological Sciences

18800156744 Australian Literary Studies 00049697 Active 2002-ongoing ENG 0.17 0,04 Journal University of Queensland University of Queensland Australia 1208; Social Sciences Arts and Humanities

17600155018 Australian Mammalogy 03100049 Active 2008-ongoing ENG 0.81 1.18 1,19 Journal CSIRO CSIRO Australia 1103; 1105; Life Sciences Agricultural and Biological Sciences

21100307493 Australian nursing & midwifery journal 22027114 Active 2013-ongoing 0.03 0.05 0,07 Medline-sourced Journal Formerly known asAustralian nursing journal (July 1993)The Australian Nursing and Midwifery FederationThe Australian Nursing and Midwifery FederationAustralia 2700; Health Sciences Medicine

20024 Australian Prescriber 03128008 18393942 Active 1995-ongoing ENG 0.54 0.73 1,02 DOAJ/ROAD Open Access Journal National Prescribing Service National Prescribing Service Australia 2736; Health Sciences Medicine

5600157032 Australian Slavonic and East European Studies 08188149 Active 2013-ongoing ENG 0.00 0 Journal University of Queensland PressUniversity of Queensland Press Australia 1208; 3310; 3312; 1202; 1213; 3316; Social Sciences Arts and Humanities Social Sciences

16787 Australian Systematic Botany 10301887 Active 1990-ongoing ENG 0.99 1.08 1,71 Journal Commonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1110; 1105; Life Sciences Agricultural and Biological Sciences

17685 Australian Veterinary Practitioner 0310138X Active 2015-ongoing, 1996-2013ENG 0.00 0.00 0,03 Journal Australian Small Animal Veterinary AssociationAustralian Small Animal Veterinary AssociationAustralia 3404; Health Sciences Veterinary

24685 Australian Zoologist 00672238 Active 1992-ongoing, 1982-1990ENG 0.58 0.28 0,54 Journal Formerly known asKoolewong Royal Zoological Society of New South WalesRoyal Zoological Society of New South WalesAustralia 1103; Life Sciences Agricultural and Biological Sciences

21100329904 Austrobaileya 01554131 Active 2015-ongoing, 2009-2013ENG 0,21 Journal Queensland Herbarium Queensland Herbarium Australia 1110; Life Sciences Agricultural and Biological Sciences

21100851998 Axon 18388973 Active 2017-ongoing ENG 0,02 Journal Faculty of Arts and Design, University of CanberraFaculty of Arts and Design, University of CanberraAustralia 1208; 1213; Social Sciences Arts and Humanities

30024 Breastfeeding Review 07292759 Active 1997-ongoing ENG 0.50 0.41 0,47 Journal Australian Breastfeeding AssociationAustralian Breastfeeding AssociationAustralia 2913; 2729; 2700; Health Sciences Medicine Nursing

21100265343 CALL-EJ 21879036 Active 2013-ongoing ENG 0.43 0.21 0,55 Journal Asia-Pacific Association for Computer-Assisted Language Learning (APACALL)Asia-Pacific Association for Computer-Assisted Language Learning (APACALL)Australia 1706; 3310; 1203; Social Sciences Physical Sciences Arts and Humanities Computer Science Social Sciences

29126 Cancer Forum 0311306X Active 1993-ongoing ENG 0.17 0.08 0,28 Journal Cancer Council Australia Cancer Council Australia Australia 1306; 2730; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

5900152787 Ceramics: Art and Perception 10351841 Active 2002-ongoing ENG 0,01 Journal Ceramics: Art and Perception Pty Ltd.Ceramics: Art and Perception Pty Ltd.Australia 1213; Social Sciences Arts and Humanities

21100241762 Chiropractic Journal of Australia 10360913 Active 2016-ongoing, 2010-2013ENG 0.07 0,27 Journal Chiropractors' Association of AustraliaChiropractors' Association of AustraliaAustralia 2707; Health Sciences Medicine

8600153104 Clinical Biochemist Reviews 01598090 Active 2011-ongoing, 2005 ENG 3.42 1.56 2 DOAJ/ROAD Open Access Journal Australasian Association of Clinical BiochemistsAustralasian Association of Clinical BiochemistsAustralia 1308; Life Sciences Biochemistry, Genetics and Molecular Biology

21100277171 Communicable diseases intelligence quarterly report 14474514 Active 2012-ongoing 0.56 0.87 0,99 Medline-sourced Journal Formerly known asCommunicable diseases intelligenceDepartment of Health and AgeingDepartment of Health and AgeingAustralia 2700; Health Sciences Medicine

17839 Conservation Science Western Australia 14473682 2206026X Active 2006-ongoing, 2004, 2002ENG 0.59 0.35 0,69 Journal Formerly known asCALM Science Department of Parks and Wildlife Western AustraliaDepartment of Parks and Wildlife Western AustraliaAustralia 2308; 2309; Physical Sciences Environmental Science

21100399786 Construction Economics and Building 22049029 Active 2015-ongoing 0.80 0.96 1,45 DOAJ/ROAD Open Access Journal Formerly known asAustralasian Journal of Construction Economics and BuildingUTS Press UTS ePress Australia 1400; Social Sciences Business, Management and Accounting

19700201648 Corrosion and Materials 13261932 Active 2011-ongoing ENG 0.01 0.02 0,03 Journal Australasian Corrosion AssociationAustralasian Corrosion AssociationAustralia 2500; 1600; Physical Sciences Chemistry Materials Science

21100828130 Cosmopolitan Civil Societies 18375391 Active 2017-ongoing ENG 0,76 DOAJ/ROAD Open Access Journal UTS ePress UTS ePress Australia 3308; 3312; 3314; 3316; 3317; Social Sciences Social Sciences

21100201721 Cosmos and History 18329101 Active 2011-ongoing ENG 0.24 0.31 0,27 DOAJ/ROAD Open Access Journal Open Humanities Press Open Humanities Press Australia 1211; Social Sciences Arts and Humanities

4100151514 Critical Care and Resuscitation 14412772 Active 2005-ongoing, 2002, 1999ENG 1.84 1.25 1,52 Journal Australasian Academy of Critical Care MedicineAustralasian Academy of Critical Care MedicineAustralia 2703; 2706; 2711; Health Sciences Medicine

16900154707 Crop and Pasture Science 18360947 14449838 Active 2009-ongoing ENG 1.72 1.70 1,54 Journal Formerly known asAustralian Journal of Agricultural ResearchCommonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1110; 1102; Life Sciences Agricultural and Biological Sciences

21100826935 Cultural Studies Review 14468123 18378692 Active 2017-ongoing ENG 0,05 DOAJ/ROAD Open Access Journal UTS ePress UTS ePress Australia 3316; Social Sciences Social Sciences

5700171852 Curriculum and Teaching 0726416X Active 2016-ongoing ENG 0.47 0,22 Journal James Nicholas Publishers, Pty. LtdJames Nicholas Publishers, Pty. LtdAustralia 3304; Social Sciences Social Sciences

4400151520 Diving and Hyperbaric Medicine 18333516 Active 2006-ongoing ENG 0.45 0.73 0,6 Journal Formerly known asSouth Pacific Underwater Medicine Society JournalSouth Pacific Underwater Medicine SocietySouth Pacific Underwater Medicine SocietyAustralia 2739; Health Sciences Medicine

5700158158 Educational Practice & Theory 1323577X Active 2016-ongoing ENG 0.14 0,29 Journal James Nicholas Publishers, Pty. LtdJames Nicholas Publishers, Pty. LtdAustralia 3304; Social Sciences Social Sciences

19900193627 eJournal of Tax Research 14482398 Active 2011-ongoing ENG 0.28 0.13 0,31 Journal Australian School of Business, University of New South WalesAustralian School of Business, University of New South WalesAustralia 2002; 2003; 1402; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance

5300152229 Electronic Journal of Structural Engineering 14439255 Active 2006-ongoing, 2001-2002ENG 0.56 0.63 1,27 DOAJ/ROAD Open Access Journal Electronic Journal of Structural Engineering(EJSE) InternationalElectronic Journal of Structural Engineering(EJSE) InternationalAustralia 2205; Physical Sciences Engineering

21574 Emu 01584197 Active 1987-ongoing, 1981-1985ENG 1.10 1.18 1,39 Journal CSIRO CSIRO Australia 2309; 1103; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100863712 English Australia Journal 14444496 22026169 Active 2018-ongoing ENG Journal English Australia Ltd. English Australia Ltd. Australia 3310; 3304; 1203; Social Sciences Arts and Humanities Social Sciences

5800210911 English in Australia 01552147 Active 2008-ongoing ENG 0.22 0.15 0,37 Journal Australian Association for the Teaching of EnglishAustralian Association for the Teaching of EnglishAustralia 3310; 1202; 3304; Social Sciences Arts and Humanities Social Sciences

130168 Environmental Chemistry 14482517 Active 2004-ongoing ENG 2.42 2.34 2,85 Journal Commonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1906; 2304; 1601; Physical Sciences Chemistry Earth and Planetary Sciences Environmental Science

21100860053 eTropic 14482940 Active 2018-ongoing ENG DOAJ/ROAD Open Access Journal James Cook University James Cook University Australia 1208; 3322; 3301; 1201; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

100582 Exploration Geophysics 08123985 18347533 Active 2008-ongoing, 1984 ENG 0.75 1.10 0,88 Journal CSIRO CSIRO Australia 1907; 1908; Physical Sciences Earth and Planetary Sciences

5700153771 Family Matters 10302646 Active 2009-ongoing, 1998, 1988-1990ENG 0.50 0.69 0,37 Journal Australian Institute of Family StudiesAustralian Institute of Family StudiesAustralia 3312; 3207; Social Sciences Psychology Social Sciences

21100872375 Federal Law Review 0067205X 14446928 Active 2018-ongoing ENG Added Journal Australian National University, College of LawAustralian National University, College of LawAustralia 3308; Social Sciences Social Sciences

22571 Food Australia 10325298 Active 1996-ongoing ENG 0.01 0.01 0,02 Journal Formerly known asFood Technology AustraliaAustralian Institute of Food Science Technology Inc.Australian Institute of Food Science Technology Inc.Australia 2209; 1106; Life Sciences Physical Sciences Agricultural and Biological Sciences Engineering

19900193544 Foucault Studies 18325203 Active 2011-ongoing ENG 0.43 0.73 0,48 DOAJ/ROAD Open Access Journal Queensland University of TechnologyQueensland University of TechnologyAustralia 1211; Social Sciences Arts and Humanities

18565 Functional Plant Biology 14454408 Active 1996-ongoing ENG 2.65 2.45 2,29 Journal Formerly known asAustralian Journal of Plant PhysiologyCommonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1110; 1102; Life Sciences Agricultural and Biological Sciences

19700201403 Global Journal of Engineering Education 13283154 Active 2010-ongoing ENG 0.32 0.48 1,39 Journal World Institute for Engineering and Technology Education (WIETE)World Institute for Engineering and Technology Education (WIETE)Australia 3304; 1700; Social Sciences Physical Sciences Computer Science Social Sciences

18700156715 Grassland Science 17446961 Active 2009-ongoing ENG 0.87 0.84 1 Articles in Press Journal Blackwell Pub. Asia Wiley-Blackwell Australia 1110; 1102; 1105; Life Sciences Agricultural and Biological Sciences

27434 Helictite 00179973 Active 2016-ongoing, 2011-2012, 2007, 1981-1982, 1979ENG 0 Journal Australian Speleological Federation Inc.Australian Speleological Federation Inc.Australia 1904; 1907; Physical Sciences Earth and Planetary Sciences

21100829237 Historical Encounters 22037543 Active 2014-ongoing ENG 0.50 0,38 DOAJ/ROAD Open Access Journal HERMES History Education Research NetworkHERMES History Education Research NetworkAustralia 1202; Social Sciences Arts and Humanities

22347 Historical Records of Australian Science 07273061 Active 2011-ongoing, 2004-2009, 2000-2002, 1998, 1996, 1989, 1985-1987, 1980-1983ENG 0.09 0.29 0,26 Journal CSIRO CSIRO Australia 3301; 1201; 3317; 3307; 1207; Social Sciences Arts and Humanities Social Sciences

21100466874 Infection, Disease and Health 24680451 Active 2016-ongoing ENG 0.60 0.51 0,54 Articles in Press Journal Formerly known asHealthcare InfectionAustralasian College for Infection Prevention and Control (ACIPC)Australasian College for Infection Prevention and Control (ACIPC)Australia 2725; 2739; 2900; Health Sciences Medicine Nursing

145259 International Education Journal 14431475 Active 2011-ongoing, 1999-2007ENG 0.51 0.46 0,49 Journal Shannon Research Press Shannon Research Press Australia 3304; Social Sciences Social Sciences

21100407545 International Journal for Crime, Justice and Social Democracy 22027998 22028005 Active 2013-ongoing ENG 0.75 0.93 1,32 DOAJ/ROAD Open Access Journal Queensland Uuniversity of TechnologyQueensland University of TechnologyAustralia 3308; 3312; Social Sciences Social Sciences

21100773816 International Journal of Adult, Community and Professional Learning23286318 23286296 Active 2013-ongoing ENG 0.05 0.02 0,1 Journal Common Ground Research NetworksCommon Ground Research NetworksAustralia 3304; Social Sciences Social Sciences

21100829147 International Journal of Advanced Science and Technology 20054238 22076360 Active 2017-ongoing ENG 0,42 Journal Science and Engineering Research Support SocietyScience and Engineering Research Support SocietyAustralia 2100; 2200; 1700; Physical Sciences Computer Science Energy Engineering

19700200704 International Journal of Business and Management Science 18376614 1985692X Active 2016-ongoing, 2008-2012ENG 0.60 0,19 Journal Society for Alliance, Fidelity and AdvancementSociety for Alliance, Fidelity and AdvancementAustralia 2002; 1403; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance

20500195212 International Journal of Drug Delivery Technology 09754415 Active 2011-ongoing ENG 0.30 0.29 0,22 Journal International Journal of Drug Delivery TechnologyInternational Journal of Drug Delivery TechnologyAustralia 3003; Life Sciences Pharmacology, Toxicology and Pharmaceutics

19700183131 International Journal of Innovation in Science and Mathematics Education22004270 Active 2010-ongoing ENG 0.36 0.45 0,63 Journal Formerly known asCAL-laborate InternationalUniversity of Sydney University of Sydney Australia 3304; Social Sciences Social Sciences

28866 International Journal of Wildland Fire 10498001 Active 1996-ongoing, 1993-1994ENG 2.87 2.65 2,75 Journal Commonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 2303; 1107; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100876932 Intersections (Australia) 14409151 Active 2018-ongoing ENG Added Journal Australian National University, Dept. of Gender, Media and Cultural StudiesAustralian National University, Dept. of Gender, Media and Cultural StudiesAustralia 1202; 3316; 3318; Social Sciences Arts and Humanities Social Sciences

22511 Invertebrate Systematics 14455226 Active 1996-ongoing ENG 2.04 1.86 2,13 Journal Formerly known asInvertebrate TaxonomyCommonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1105; Life Sciences Agricultural and Biological Sciences

12734 Issues in Educational Research 03137155 18376290 Active 2002-ongoing ENG 0.62 0.76 1,02 DOAJ/ROAD Open Access Journal Western Australian Institute for Educational Research Inc.Western Australian Institute for Educational Research Inc.Australia 3304; Social Sciences Social Sciences

20000195060 JASSA 03135934 Active 2017-ongoing, 2010-2014ENG Journal Financial Services Institute of AustralasiaFinancial Services Institute of AustralasiaAustralia 2003; Social Sciences Economics, Econometrics and Finance

21100345801 JBI Database of Systematic Reviews and Implementation Reports 22024433 Active 2012-ongoing, 2004 ENG 0.19 0.46 0,83 Journal Joanna Briggs Institute Joanna Briggs Institute Australia 2700; 2900; Health Sciences Medicine Nursing

33604 Journal and Proceedings - Royal Society of New South Wales 00359173 Active 2009-ongoing, 1982-1997ENG 0.11 0.26 0,23 Journal Royal Society of New South WalesRoyal Society of New South WalesAustralia 1000; General

19300157038 Journal of Australian Political Economy 01565826 Active 2008-ongoing ENG 0.43 0.30 0,36 Journal Journal of Australian Political EconomyJournal of Australian Political EconomyAustralia 2002; 3312; Social Sciences Economics, Econometrics and Finance Social Sciences

21100248801 Journal of Cancer 18379664 Active 2010-ongoing ENG 3.21 3.37 3,09 DOAJ/ROAD Open Access Journal Ivyspring International PublisherIvyspring International PublisherAustralia 2730; Health Sciences Medicine

19700175162 Journal of Diabetes 17530393 17530407 Active 2009-ongoing ENG 1.78 2.13 2,42 Articles in Press Journal Blackwell Publishing Asia Pty LtdWiley-Blackwell Australia 2712; Health Sciences Medicine

19700201424 Journal of Diabetes Investigation 20401116 20401124 Active 2010-ongoing ENG 2.77 2.72 3,21 DOAJ/ROAD Open AccessArticles in Press Journal Blackwell Publishing Asia Pty LtdWiley-Blackwell Australia 2700; 2712; 2724; Health Sciences Medicine

10300153357 Journal of Digestive Diseases 17512972 17512980 Active 2007-ongoing ENG 1.83 1.91 1,82 Journal Formerly known asChinese Journal of Digestive DiseasesBlackwell Pub. Asia Wiley-Blackwell Australia 2715; Health Sciences Medicine

22917 Journal of Empirical Generalisations in Marketing Science 13264443 Active 2013-ongoing, 2009-2010, 2005-2007, 1996-2003ENG 0.04 DOAJ/ROAD Open Access Journal University of South Australia University of South Australia Australia 1406; Social Sciences Business, Management and Accounting

21100853567 Journal of Genomics 18399940 Active 2015-ongoing ENG 2,5 DOAJ/ROAD Open Access Journal Ivyspring International PublisherIvyspring International PublisherAustralia 1311; 1303; Life Sciences Biochemistry, Genetics and Molecular Biology

73305 Journal of Health, Safety and Environment 18379362 22051104 Active 1986-ongoing ENG 0.08 0.22 0,1 Journal CCH Australia Limited CCH Australia Limited Australia 2739; Health Sciences Medicine

19600162201 Journal of Institutional Research South East Asia 16756061 Active 2002-ongoing ENG 0.08 0.11 0,12 Journal South-East Asia Association for Institutional ResearchSouth-East Asia Association for Institutional ResearchAustralia 3304; Social Sciences Social Sciences

16227 Journal of Law and Medicine 1320159X Active 2001-ongoing, 1994 ENG 0.35 0.30 0,67 Journal Lawbook Co. Lawbook Co. Australia 2700; Health Sciences Medicine

21100877203 Journal of Law, Information and Science 22003517 Active 2014-ongoing ENG 0,15 Added Journal University of Tasmania, Faculty of LawUniversity of Tasmania Australia 3308; 3309; Social Sciences Social Sciences

11300153316 Journal of Medical Imaging and Radiation Oncology 17549477 17549485 Active 2008-ongoing ENG 1.28 1.33 1,2 Articles in Press Journal Formerly known asAustralasian RadiologyBlackwell Pub. Asia Wiley-Blackwell Australia 2741; 2730; Health Sciences Medicine

21100211746 Journal of Military and Veterans' Health 18351271 18392733 Active 2012-ongoing ENG 0.14 0.24 0,27 Journal Australasian Military Medicine AssociationAustralasian Military Medicine AssociationAustralia 2701; Health Sciences Medicine

21100864748 Journal of Perioperative Nursing 22091084 22091092 Active 2018-ongoing ENG Journal Australian College of Perioperative NursesAustralian College of Perioperative NursesAustralia 2902; 2914; Health Sciences Nursing

19700176802 Journal of Physiotherapy 18369553 Active 2010-ongoing ENG 1.30 1.34 1,93 DOAJ/ROAD Open AccessArticles in Press Journal Formerly known asAustralian Journal of PhysiotherapyAustralian Physiotherapy AssociationAustralian Physiotherapy AssociationAustralia 3612; Health Sciences Health Professions

19700177122 Journal of Primary Health Care 11726164 11726156 Active 2009-ongoing ENG 0.64 0.41 0,59 DOAJ/ROAD Open Access Journal CSIRO CSIRO Australia 2739; 2700; Health Sciences Medicine

21100843798 Journal of Southern Hemisphere Earth Systems Science 22065865 Active 2016-ongoing ENG 0.86 0,57 Journal Australian Bureau of MeteorologyAustralian Bureau of MeteorologyAustralia 1902; 2306; 1910; Physical Sciences Earth and Planetary Sciences Environmental Science

21100901479 Journal of Teaching and Learning for Graduate Employability 18383815 Active 2018-ongoing ENG Added Journal Deakin University Deakin University Australia 1407; 3304; 3307; Social Sciences Business, Management and Accounting Social Sciences

21100872054 Journal of the Anthropological Society of South Australia 10344438 Active 2014-ongoing, 2008, 1999ENG 0,32 Added Journal Anthropological Society of South AustraliaAnthropological Society of South AustraliaAustralia 3314; Social Sciences Social Sciences

21100890298 Journal of the Australasian Tax Teachers Association 1832911X Active 2018-ongoing ENG Added Journal Australasian Tax Teachers' AssociationAustralasian Tax Teachers' AssociationAustralia 3308; 2003; 1402; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance Social Sciences

19700177120 Journal of the Australian and New Zealand Student Services Association13202480 Active 2016-ongoing, 2009-2013ENG 0.43 0,36 Journal Australian and New Zealand Student Services AssociationAustralian and New Zealand Student Services AssociationAustralia 3304; Social Sciences Social Sciences

21100375063 Journal of the Australian Early Medieval Association 14499320 Active 2013-ongoing, 2005-2009ENG 0.17 0 Journal Australian Early Medieval AssociationAustralian Early Medieval AssociationAustralia 1202; Social Sciences Arts and Humanities

21100396628 Journal of the Southeast Asian Linguistics Society 18366821 Active 2014-ongoing 0.27 0.33 0,09 DOAJ/ROAD Open Access Journal Asia-Pacific Linguistics Asia-Pacific Linguistics Australia 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21100456854 Journal of University Teaching and Learning Practice 14499789 Active 2016-ongoing ENG 0.32 0,69 DOAJ/ROAD Open Access Journal University of Wollongong University of Wollongong Australia 3304; Social Sciences Social Sciences

16955 Labour History 00236942 Active 2008-ongoing, 2001, 1987, 1984-1985, 1980-1981ENG 0.19 0.26 0,23 Journal Australian Society for the Study of Labour HistoryAustralian Society for the Study of Labour HistoryAustralia 1407; 3312; 1410; 1202; Social Sciences Arts and Humanities Business, Management and Accounting Social Sciences

14076 Libres 10586768 Active 1996-ongoing ENG 0.48 0.46 0,52 DOAJ/ROAD Open Access Journal Curtin University of TechnologyCurtin University of Technology Australia 3309; Social Sciences Social Sciences

27846 Marine and Freshwater Research 13231650 Active 1995-ongoing, 1982-1986, 1977-1980, 1974-1975ENG 1.57 1.70 1,83 Journal Formerly known asAustralian Journal of Marine and Freshwater ResearchCommonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 2303; 1104; 1105; 1910; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Environmental Science

5700172274 Meanjin 00256293 14488094 Active 2005-ongoing, 2002-2003 0.02 0.04 0,04 Journal University of Melbourne University of Melbourne Australia 1208; 3312; 3316; Social Sciences Arts and Humanities Social Sciences

17837 Medical Journal of Australia 0025729X 13265377 Active 1945-ongoing ENG 0.93 1.02 1,23 DOAJ/ROAD Open Access Journal Australasian Medical Publishing CompanyAustralasian Medical Publishing CompanyAustralia 2700; Health Sciences Medicine

18420 Medicine Today 1443430X 22030794 Active 2001-ongoing, 1973 ENG 0.05 0.07 0,06 Journal Medicine Today Pvt Ltd. Medicine Today Pvt Ltd. Australia 2700; Health Sciences Medicine

16183 Melbourne University Law Review 00258938 Active 2008-ongoing, 2001, 1999, 1996, 1991-1993, 1989, 1983ENG 0.23 0.43 0,48 Journal Melbourne University Law Review AssociationMelbourne University Law Review AssociationAustralia 3308; Social Sciences Social Sciences

19400157530 Memoirs of Museum Victoria 14472546 14472554 Active 2009-ongoing ENG 0.74 0.94 1 Journal Museum Victoria Museum Victoria Australia 1911; 1100; 1910; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences

31273 Memoirs of the Queensland Museum 00798835 Active 1987-ongoing ENG 0.18 0.41 0,32 Journal Queensland Museum Queensland Museum Australia 1911; 2303; Physical Sciences Earth and Planetary Sciences Environmental Science

21100861875 Microbiology Australia 13244272 22019189 Active 2018-ongoing ENG Journal CSIRO Publishing CSIRO Australia 2726; 2739; 2402; 2404; Life Sciences Health Sciences Immunology and Microbiology Medicine

19791 Muelleria 00771813 Active 1991-ongoing, 1985, 1982-1983ENG 0.14 0.18 0,33 Journal Royal Botanic Gardens MelbourneRoyal Botanic Gardens MelbourneAustralia 1110; Life Sciences Agricultural and Biological Sciences

19400157208 Nuytsia 00854417 22002790 Active 2009-ongoing ENG 0.56 0.37 0,68 DOAJ/ROAD Open Access Journal Western Australian HerbariumWestern Australian Herbarium Australia 1110; Life Sciences Agricultural and Biological Sciences

21100199110 Orthopaedic surgery 17577853 17577861 Active 2009-ongoing 1.10 1.27 1,43 Journal Blackwell Publishing Asia Pty LtdWiley-Blackwell Australia 2732; 2746; Health Sciences Medicine

17700154929 Overland 00307416 Active 2009-ongoing ENG 0.03 0.00 0,04 Journal S. Murray-Smith S. Murray-Smith Australia 1208; Social Sciences Arts and Humanities

19795 Pacific Conservation Biology 10382097 Active 1995-ongoing, 1993 ENG 0.81 1.05 1,17 Journal Surey Beatty & Sons Surey Beatty & Sons Australia 2309; 2303; Physical Sciences Environmental Science

5000160402 Packaging News 00482676 Active 2006-ongoing ENG 0.00 0.00 0 Trade Journal Yaffa Publishing Yaffa Publishing Australia 1406; 2500; Social Sciences Physical Sciences Business, Management and Accounting Materials Science

37052 Papers and Proceedings - Royal Society of Tasmania 00804703 Active 2015-ongoing, 2009-2011, 1982-1997ENG 0,12 Journal Royal Society of Tasmania Royal Society of Tasmania Australia 1000; General

16200154702 Parergon 03136221 Active 2002-ongoing ENG 0.06 0.10 0,07 Journal Australian and New Zealand Association for Medieval and Renaissance StudiesAustralian and New Zealand Association for Medieval and Renaissance StudiesAustralia 1200; 3316; Social Sciences Arts and Humanities Social Sciences

67235 Physicist 10363831 Active 1999-ongoing ENG 0.00 0.04 0,07 Journal Australian Institute of Physics Australian Institute of Physics Australia 3100; Physical Sciences Physics and Astronomy

19900191738 Plant OMICS 18360661 18363644 Active 2010-ongoing ENG 0.92 0.57 0,63 Journal Southern Cross Publishing Southern Cross Publishing Australia 1110; 1102; Life Sciences Agricultural and Biological Sciences

20000195002 Platform 18365132 Active 2009-ongoing ENG 0.13 0.26 0,05 DOAJ/ROAD Open Access Journal School of Culture and Communication at the University of MelbourneSchool of Culture and Communication at the University of MelbourneAustralia 3315; 3316; Social Sciences Social Sciences

21100399751 Popular Entertainment Studies 18379303 Active 2015-ongoing ENG 0.10 0.12 0,13 Journal University of Newcastle University of Newcastle Australia 1210; 1213; 3316; Social Sciences Arts and Humanities Social Sciences

5700166761 PORTAL: Journal of Multidisciplinary International Studies 14492490 Active 2017-ongoing ENG 0 DOAJ/ROAD Open Access Journal University of Technology, SydneyUniversity of Technology, SydneyAustralia 3314; 3316; 3317; Social Sciences Social Sciences

101060 Proceedings of the Royal Society of Queensland 0080469X Active 2017-ongoing, 2013, 2011, 2009, 1982-1983, 1978ENG 0,18 Journal Royal Society of Queensland Royal Society of Queensland Australia 1100; 2300; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

23033 Proceedings of the Royal Society of Victoria 00359211 Active 2015-ongoing, 1980-2011ENG 0.10 0.28 0,52 Journal Royal Society of Victoria Royal Society of Victoria Australia 1907; 2303; Physical Sciences Earth and Planetary Sciences Environmental Science

21100784204 Public Health Research and Practice 22042091 Active 2014-ongoing ENG 0.67 0.76 1,27 DOAJ/ROAD Open Access Journal Formerly known asNew South Wales public health bulletinSax Institute Sax Institute Australia 2739; Health Sciences Medicine

21100828755 Queensland Archaeological Research 08143021 1839339X Active 2014-ongoing ENG 0.40 0,75 Journal James Cook University James Cook University Australia 3302; 3314; 1204; Social Sciences Arts and Humanities Social Sciences

19847 Rangeland Journal 10369872 Active 1998-ongoing ENG 1.00 1.19 1,53 Journal Formerly known asAustralian Rangeland JournalCSIRO CSIRO Australia 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

85143 Records of the Australian Museum 00671975 Active 2016-ongoing, 2014, 2005-2012, 1983ENG 1.00 0,68 DOAJ/ROAD Open Access Journal Australian Museum Australian Museum Australia 1209; 1105; 1103; 1109; Life Sciences Social Sciences Agricultural and Biological SciencesArts and Humanities

19700201444 Renal Society of Australasia Journal 18323804 Active 2011-ongoing ENG 0.36 0.39 0,22 Journal Renal Society of Australasia Renal Society of Australasia Australia 2748; 2727; Health Sciences Medicine

13544 Reproduction, Fertility and Development 10313613 Active 1989-ongoing ENG 1.88 1.75 1,82 Journal Formerly known asAustralian Journal of Biological SciencesCommonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 1309; 1310; 1311; 1312; 1103; 2743; 1305;Life Sciences Health Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology Medicine

19900191716 Reviews in Aquaculture 17535123 Active 2009-ongoing ENG 4.75 3.37 5,24 Articles in Press Journal Blackwell Pub. Asia Wiley-Blackwell Australia 2308; 2303; 1104; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

17355 Road and Transport Research 10375783 Active 1992-ongoing ENG 0.21 0.28 0,4 Journal Formerly known asAustralian Road ResearchARRB Transport Research Ltd.ARRB Transport Research Ltd. Australia 2210; 2205; Physical Sciences Engineering

19700182211 Rock Art Research 08130426 Active 2009-ongoing ENG 0.68 0.40 0,95 Journal Archaeological Publications Archaeological Publications Australia 3302; 3314; 1213; 1204; Social Sciences Arts and Humanities Social Sciences

4000148502 Rural and Remote Health 14456354 Active 2005-ongoing ENG 0.80 1.05 1,22 Journal James Cook University James Cook University Australia 2739; 2701; 3306; 3604; Social Sciences Health Sciences Medicine Social Sciences Health Professions

19600166417 Script and Print 18349013 Active 2009-ongoing ENG 0.08 0.17 0,06 Journal Bibliographical Society of Australia & New ZealandBibliographical Society of Australia & New ZealandAustralia 1208; 3309; 1213; Social Sciences Arts and Humanities Social Sciences

3600148103 Sexual Health 14485028 14498987 Active 2004-ongoing ENG 1.09 1.35 1,38 Journal Commonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 2725; 2739; Health Sciences Medicine

21100833840 Shima 18346049 18346057 Active 2017-ongoing ENG 0,42 DOAJ/ROAD Open Access Journal Shima Publications (Australia)Shima Publications (Australia) Australia 1202; 3314; 3305; 3316; Social Sciences Arts and Humanities Social Sciences

5600153131 Social Analysis 0155977X Active 2002-ongoing ENG 0.51 0.56 1,17 Journal University of Adelaide University of Adelaide Australia 1200; 3312; 3314; 3316; Social Sciences Arts and Humanities Social Sciences

19700201636 Soil Research 1838675X 18386768 Active 2011-ongoing, 1990 ENG 1.97 1.69 1,86 Journal Formerly known asAustralian Journal of Soil ResearchCSIRO CSIRO Australia 1904; 1111; 2301; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Environmental Science

19700175830 South Australian Ornithologist 00382973 Active 2010-ongoing ENG 0.13 0.06 0,18 Journal South Australian Ornithological AssociationSouth Australian Ornithological AssociationAustralia 1103; 1105; Life Sciences Agricultural and Biological Sciences

21100208016 Stilt 07261888 Active 2012-ongoing ENG 0.14 0.12 0,19 Journal Australasian Wader Studies GroupAustralasian Wader Studies GroupAustralia 1103; 1105; Life Sciences Agricultural and Biological Sciences

21100205763 Systematic and Applied Acarology 13621971 Active 2011-ongoing ENG 1.74 1.56 1,54 Journal Systematic and Applied Acarology SocietySystematic and Applied Acarology SocietyAustralia 1109; 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

17308 Telopea 03129764 Active 2006-ongoing, 1988-1997, 1986, 1984ENG 0.33 0.44 0,28 Journal National Herbarium of New South WalesNational Herbarium of New South WalesAustralia 1110; 1105; Life Sciences Agricultural and Biological Sciences

21100202716 Thoracic Cancer 17597706 17597714 Active 2010-ongoing ENG 1.00 2.00 2,17 DOAJ/ROAD Open AccessArticles in Press Journal Blackwell Publishing Asia Pty LtdWiley-Blackwell Australia 2740; 2730; 2700; Health Sciences Medicine

19700200913 Translation and Interpreting 18369324 Active 2011-ongoing ENG 0.41 0.32 0,4 DOAJ/ROAD Open Access Journal School of Humanities and Communication Arts, University of Western SydneySchool of Humanities and Communication Arts, University of Western SydneyAustralia 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

20000195069 Trends and Issues in Crime and Criminal Justice 08178542 18362206 Active 2011-ongoing ENG 0.47 0.57 0,76 Trade Journal Australian Institute of CriminologyAustralian Institute of CriminologyAustralia 3308; Social Sciences Social Sciences

20494 Victorian Naturalist 00425184 Active 2016-ongoing, 2008-2014, 1984, 1980ENG 0.46 0,15 Journal Field Naturalists Club of VictoriaField Naturalists Club of VictoriaAustralia 1100; Life Sciences Agricultural and Biological Sciences

24499 Wildlife Research 10353712 Active 1991-ongoing ENG 1.37 1.58 1,73 Journal Formerly known asAustralian Wildlife ResearchCommonwealth Scientific and Industrial Research Organization PublishingCSIRO Australia 2308; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100395417 World Customs Journal 18346707 18346715 Active 2014-ongoing ENG 0.22 0.11 0,17 Journal International Network of Customs UniversitiesInternational Network of Customs UniversitiesAustralia 2000; 3311; 1403; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance Social Sciences

21100201535 World Transactions on Engineering and Technology Education 14462257 Active 2011-ongoing ENG 0.40 0.23 0,81 Journal World Institute for Engineering and Technology Education (WIETE)World Institute for Engineering and Technology Education (WIETE)Australia 2200; 3304; Social Sciences Physical Sciences Engineering Social Sciences

19700182279 Agypten und Levante 10155104 Active 2014-ongoing, 2003-2012GER 0.37 0.53 0,42 Journal Verlag der Osterreichischen Akademie der WissenschaftenVerlag der Osterreichischen Akademie der WissenschaftenAustria 3302; 1202; 1204; Social Sciences Arts and Humanities Social Sciences

21100284428 Archaeologica Austriaca 00038008 18162959 Active 2015-ongoing, 2011-2013gGER 0.16 0.29 0,66 Book Series Austrian Academy of SciencesAustrian Academy of Sciences Austria 3302; 1204; Social Sciences Arts and Humanities Social Sciences

8400155881 Archiv fur Volkerkunde 00666513 Active 2013-ongoing, 2009 GER, ENG 0.07 0.03 0 Book Series W. Braumuller W. Braumuller Austria 3314; 3316; Social Sciences Social Sciences

19700175110 Austrian Journal of Clinical Endocrinology and Metabolism 19987773 Active 2010-ongoing GER 0.05 0.00 0,04 DOAJ/ROAD Open Access Journal Krause & Pachernegg GmbH Krause & Pachernegg GmbH Austria 2712; Health Sciences Medicine

11300153310 Austrian Journal of Earth Sciences 02517493 Active 2007-ongoing ENG 0.71 0.88 0,65 DOAJ/ROAD Open Access Journal Osterreichische Geologische GesellschaftOsterreichische Geologische GesellschaftAustria 1911; 1913; 1907; Physical Sciences Earth and Planetary Sciences

4700152640 Austrian Journal of Forest Science 03795292 Active 2006-ongoing ENG, GER 0.44 0.80 0,38 Journal Osterreichischer Agrarverlag Osterreichischer Agrarverlag Austria 2308; 2309; 2303; 1105; 1107;Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100405571 Austrian Journal of South-East Asian Studies 19992521 1999253X Active 2015-ongoing ENG 0.06 0.62 0,6 DOAJ/ROAD Open Access Journal SEAS - Society for South-East Asian StudiesSEAS - Society for South-East Asian StudiesAustria 3300; Social Sciences Social Sciences

21100444451 Austrian Journal of Statistics 1026597X Active 2015-ongoing 0.26 0.56 0,89 DOAJ/ROAD Open Access Journal Austrian Society for Statistics Austrian Society for Statistics Austria 2604; 1804; 2613; Social Sciences Physical Sciences Decision Sciences Mathematics

21100224449 Eco.mont 2073106X 20731558 Active 2009-ongoing ENG 0.38 0.65 0,49 DOAJ/ROAD Open Access Journal The Austrian Academy of Sciences PressThe Austrian Academy of Sciences PressAustria 2308; 2309; 2303; Physical Sciences Environmental Science

21100200607 Ernahrung 02501554 Active 2017-ongoing, 2011-2013GER 0 Journal Fachzeitschriftenverlagsges. m. b. HFachzeitschriftenverlags ges. m. b. HAustria 2209; 2916; 1106; 1305; Life Sciences Physical Sciences Health Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology Engineering Nursing

21100866201 European Journal for Philosophy of Religion 16898311 Active 2009-ongoing ENG 0,15 Journal European Journal for Philosophy of ReligionEuropean Journal for Philosophy of ReligionAustria 1211; 1212; Social Sciences Arts and Humanities

21100820884 Existenzanalyse 10247033 24097306 Active 2016-ongoing GER, ENG 0.09 0,07 Journal Gesellschaft fur Logotherapie und Existenzanalyse - International (GLE-Int.)Gesellschaft fur Logotherapie und Existenzanalyse - International (GLE-Int.)Austria 2738; 3202; 3203; 3207; Social Sciences Health Sciences Medicine Psychology

5800207836 Fachsprache 10173285 Active 2015-ongoing, 2011-2013ENG, GER 0.39 0,21 Journal Formerly known asSpecial Language-FachspracheWilhelm Braumuller Wilhelm Braumuller Austria 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21100456158 IFAC-PapersOnLine 24058963 Active 2015-ongoing ENG 0.45 0.68 0,99 DOAJ/ROAD Open Access Journal Formerly known asIFAC Proceedings Volumes (IFAC-PapersOnline)IFAC Secretariat IFAC Secretariat Austria 2207; Physical Sciences Engineering

21100328250 Innsbrucker Beitrage zur Sprachwissenschaft 18163920 Active 2013-ongoing, 2011 GER, ENG, FRE, ITA 0.03 0.03 0,02 Book Series Institut fur Sprachwissenschaft der Universitat InnsbruckInstitut fur Sprachwissenschaft der Universitat InnsbruckAustria 3310; 1203; Social Sciences Arts and Humanities Social Sciences

30051 International Atomic Energy Agency bulletin 00206067 Active 2001-ongoing, 1996-1999, 1982-1991, 1973-1974ENG 0.01 0.01 0,01 Trade Journal International Atomic Energy AgencyInternational Atomic Energy AgencyAustria 2104; Physical Sciences Energy

21100224419 International Journal of Computer Science in Sport 16844769 Active 2012-ongoing ENG 0.40 0.53 0,71 DOAJ/ROAD Open Access Journal International Association of Computer Science in SportInternational Association of Computer Science in SportAustria 2204; 1700; Physical Sciences Computer Science Engineering

21100781875 International Journal of Food Studies 21821054 Active 2016-ongoing ENG 0.30 0,66 DOAJ/ROAD Open Access Journal ISEKI Food Association ISEKI Food Association Austria 1106; Life Sciences Agricultural and Biological Sciences

144698 International Journal of Simulation Modelling 17264529 Active 2005-ongoing ENG 2.04 2.01 1,99 Journal DAAAM International Vienna DAAAM International Vienna Austria 1706; 2611; Physical Sciences Computer Science Mathematics

21100216535 Jahrbuch der Osterreichischen Byzantinistik 03788660 1810536X Active 2010-ongoing FRE, ENG, ITA, GER 0.08 0,21 Book Series Austrian Academy of SciencesAustrian Academy of Sciences Austria 1208; 3302; 1213; 1202; 1204; Social Sciences Arts and Humanities Social Sciences

130122 Journal fuer Gastroenterologische und Hepatologische Erkrankungen17286263 17286271 Active 2005-ongoing GER 0.03 0.01 0,04 DOAJ/ROAD Open Access Journal Krause & Pachernegg GmbH Krause & Pachernegg GmbH Austria 2715; 2721; Health Sciences Medicine

11700154382 Journal für Gynakologische Endokrinologie 19976690 Active 2008-ongoing GER 0.04 0.04 0,04 DOAJ/ROAD Open Access Journal Formerly known asJournal für Fertilitat und ReproduktionKrause & Pachernegg GmbH Krause & Pachernegg GmbH Austria 2729; 2743; 2712; Health Sciences Medicine

17576 Journal für Mineralstoffwechsel 10237763 Active 1998-ongoing GER 0.03 0.00 0 DOAJ/ROAD Open Access Journal Krause & Pachernegg GmbH Krause & Pachernegg GmbH Austria 1310; 2732; 2712; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

16243 Journal für Neurologie, Neurochirurgie und Psychiatrie 16081587 16809440 Active 2002-ongoing GER 0.00 0.07 0,01 DOAJ/ROAD Open Access Journal Krause & Pachernegg GmbH Krause & Pachernegg GmbH Austria 2738; 2728; 2746; Health Sciences Medicine

81657 Journal für Reproduktionsmedizin und Endokrinologie 18102107 18109292 Active 2004-ongoing GER 0.14 0.20 0,13 DOAJ/ROAD Open Access Journal Formerly known asReproduktionsmedizinKrause & Pachernegg GmbH Krause & Pachernegg GmbH Austria 2729; 2743; 2712; Health Sciences Medicine

19970 Journal für Urologie und Urogynakologie 10236090 16809424 Active 1999-ongoing GER 0.00 0.00 0 DOAJ/ROAD Open Access Journal Krause & Pachernegg GmbH Krause & Pachernegg GmbH Austria 2748; 2729; Health Sciences Medicine

4700153001 Journal of the Austrian Society of Agricultural Economics 18158129 18151027 Active 2018-ongoing, 2006-2016GER 0.05 0,14 Book Series Austrian Society of Agricultural EconomicsAustrian Society of Agricultural EconomicsAustria 2002; 1102; 1107; Life Sciences Social Sciences Agricultural and Biological Sciences Economics, Econometrics and Finance

145537 Journal of Universal Computer Science 0948695X 09486968 Active 1996-ongoing ENG 0.98 1.15 1,5 DOAJ/ROAD Open Access Journal Technische Universität Graz Technische Universität Graz Austria 1700; 2614; Physical Sciences Computer Science Mathematics

21100202957 Kriterion (Austria) 10198288 Active 2011-ongoing GER, ENG 0.04 0.10 0,22 Journal Universitat Salzburg Universitat Salzburg Austria 1211; Social Sciences Arts and Humanities

17700154928 Literatur und Kritik 0024466X Active 2009-ongoing ENG 0.00 0.00 0 Journal Otto Muller Verlag Otto Muller Verlag Austria 1208; Social Sciences Arts and Humanities

16300154788 Mitteilungen zur Christlichen Archaologie 10256555 18142036 Active 2002-ongoing ENG 0.00 0.07 0 Journal Verlag der Oesterreichischen Akademie der WissenschaftenVerlag der Osterreichischen Akademie der WissenschaftenAustria 3302; 1213; 1204; Social Sciences Arts and Humanities Social Sciences

16900154701 Myrmecological News 19944136 19973500 Active 2009-ongoing ENG 2.09 1.88 2,34 Journal Austrian Society of EntomofaunisticsAustrian Society of EntomofaunisticsAustria 1109; Life Sciences Agricultural and Biological Sciences

17998 Neuropsychiatrie 09486259 Active 1995-ongoing GER 0.37 0.39 0,67 Articles in Press Journal Springer-Verlag Wien Springer Nature Austria 2738; 3203; Social Sciences Health Sciences Medicine Psychology

21100223777 Osterreichische Zeitschrift fur Geschichtswissenschaften 1016765X Active 2011-ongoing GER 0.12 0.05 0,02 Journal StudienVerlag StudienVerlag Austria 1202; Social Sciences Arts and Humanities

16300154760 Osterreichische Zeitschrift fur Volkskunde 00299669 Active 2002-ongoing GER 0.05 0.00 0 Journal Verein fuer Volkskunde Verein fuer Volkskunde Austria 1201; 3316; Social Sciences Arts and Humanities Social Sciences

21100211733 Osterreichisches Archiv fur Recht und Religion 15608670 Active 2011-ongoing GER 0.00 0 Journal Plochl verlag Plochl verlag Austria 3308; 1212; Social Sciences Arts and Humanities Social Sciences

22212 Scientia Pharmaceutica 00368709 22180532 Active 1973-ongoing, 1960-1961ENG, GER 1.25 0.86 1,3 DOAJ/ROAD Open Access Journal MDPI AG Multidisciplinary Digital Publishing Institute (MDPI)Austria 3003; Life Sciences Pharmacology, Toxicology and Pharmaceutics

19700177337 Social Network Analysis and Mining 18695450 18695469 Active 2011-ongoing ENG 1.86 1.24 1,72 Journal Springer Wien Springer Nature Austria 1706; 1709; 2214; 3315; 1710; Social Sciences Physical Sciences Computer Science Engineering Social Sciences

6400153128 SWS - Rundschau 10131469 Active 2006-ongoing GER 0.08 0,16 Journal Incorporating Journal fur SozialforschungSozialwissenschaftliche StudiengesellschaftSozialwissenschaftliche StudiengesellschaftAustria 3300; Social Sciences Social Sciences

17288 Sydowia 00820598 Active 1996-ongoing ENG, GER 0.86 0.86 0,85 Journal Verlag Ferdinand Berger and Soehne GmbHVerlag Ferdinand Berger and Soehne GmbHAustria 1110; 1105; Life Sciences Agricultural and Biological Sciences

17307 Taxon 00400262 Active 1989-ongoing, 1982-1984, 1970-1971ENG 1.17 1.10 1,39 Journal International Association for Plant TaxonomyInternational Association for Plant TaxonomyAustria 1110; 1105; Life Sciences Agricultural and Biological Sciences

19700188483 Translational Neuroscience 20813856 20816936 Active 2010-ongoing ENG 1.13 1.00 1,9 DOAJ/ROAD Open Access Journal De Gruyter Open Walter de Gruyter Austria 2800; Life Sciences Neuroscience

19700183008 TripleC 1726670X Active 2010-ongoing ENG 0.95 0.98 1,11 DOAJ/ROAD Open Access Journal Unified Theory of Information Research GroupUnified Theory of Information Research GroupAustria 1706; 3315; Social Sciences Physical Sciences Computer Science Social Sciences

19900193862 Tyche 10109161 Active 2013-ongoing, 2010-2011ENG 0.11 0.12 0,1 DOAJ/ROAD Open Access Journal Adolph Holzhausens NachfolgerAdolph Holzhausens NachfolgerAustria 3302; 1202; 1203; Social Sciences Arts and Humanities Social Sciences

7700153225 Vienna Yearbook of Population Research 17284414 17285305 Active 2006-ongoing ENG 0.26 0.11 0,16 DOAJ/ROAD Open Access Journal Verlag der Osterreichischen Akademie der WissenschaftenVerlag der Osterreichischen Akademie der WissenschaftenAustria 3317; Social Sciences Social Sciences

17800156797 VOEB-Mitteilungen 10222588 Active 2009-ongoing ENG 0.00 0.05 0,08 DOAJ/ROAD Open Access Journal Vereinigung Osterreichischer Bibliothekarinnen und BibliothekareVereinigung Osterreichischer Bibliothekarinnen und BibliothekareAustria 3309; Social Sciences Social Sciences

16400154712 Weimarer Beitrage 00432199 Active 2002-ongoing ENG 0.04 0.04 0,04 Journal Passagen-Verlag Passagen-Verlag Austria 1208; 3316; Social Sciences Arts and Humanities Social Sciences

16000154749 Wiener Studien 0084005X 18133924 Active 2002-ongoing FRE, ITA, GER, ENG 0.03 0.08 0 Journal Verlag der Osterreichischen Akademie der WissenschaftenVerlag der Osterreichischen Akademie der WissenschaftenAustria 3310; 1203; 1205; Social Sciences Arts and Humanities Social Sciences

19579 Wiener Tierarztliche Monatsschrift 02539411 Active 1996-ongoing, 1965-1978, 1962, 1948-1949 0.53 0.15 0,38 Journal B W K Public Relations B W K Public Relations Austria 3400; Health Sciences Veterinary

9300153115 Wulfenia 1561882X Active 2007-ongoing ENG 0.63 0.36 2,25 Journal Botanischer Garten des Landes KarntenBotanischer Garten des Landes KarntenAustria 1110; 1105; Life Sciences Agricultural and Biological Sciences

17848 Zeitgeschichte 02565250 Active 2006-ongoing, 2000-2001, 1978-1982, 1976ENG, GER 0.04 0.03 0,21 Journal Geyer Edition Geyer Edition Austria 1202; 3316; Social Sciences Arts and Humanities Social Sciences

144769 Zeitschrift für Gefassmedizin 18129501 1812951X Active 2005-ongoing GER 0.11 0.00 0 DOAJ/ROAD Open Access Journal Krause & Pachernegg GmbH Krause & Pachernegg GmbH Austria 2705; Health Sciences Medicine

21100285045 Azerbaijan Journal of Mathematics 22186816 22219501 Active 2011-ongoing ENG 0.51 0.57 0,55 DOAJ/ROAD Open Access Journal Institute of Mathematics and Mechanics NAS of AzerbaijanInstitute of Mathematics and Mechanics NAS of AzerbaijanAzerbaijan 2600; Physical Sciences Mathematics

28079 Azerbaijan Medical Journal 00052523 Active 2016-ongoing, 2002-2013, 1961-1963AZE, RUS 0.00 0.00 0 Journal Izdatel'stvo Elm Izdatel'stvo Elm Azerbaijan 2700; Health Sciences Medicine

19700175121 Azerbaijan Pharmaceutical and Pharmacotherapy Journal 19941951 Active 2009-ongoing AZE 0.00 0.02 0,04 Journal Azarbaucan Tibb Universiteti Azarbaucan Tibb Universiteti Azerbaijan 3000; Life Sciences Pharmacology, Toxicology and Pharmaceutics

5800184384 SOCAR Proceedings 22186867 22188622 Active 2010-ongoing ENG 0.15 0.42 0,98 Journal OilGasScientificResearchProject Institute of State Oil Company of Azerbaijan Republic (SOCAR)OilGasScientificResearchProject Institute of State Oil Company of Azerbaijan Republic (SOCAR)Azerbaijan 1907; 1908; 2604; 1601; 1909; 2103; 1501; 2102; Physical Sciences Chemical EngineeringChemistry Earth and Planetary Sciences Energy Mathematics

21100875761 Transactions Issue Mathematics, Azerbaijan National Academy of Sciences23062193 Active 2015-ongoing ENG 0,09 Added Journal Institute of Mathematics and Mechanics NAS of AzerbaijanInstitute of Mathematics and Mechanics NAS of AzerbaijanAzerbaijan 2600; Physical Sciences Mathematics

21100838194 Proceedings of the Institute of Mathematics and Mechanics 24094986 24094994 Active 2017-ongoing ENG 0,48 Journal Institute of Mathematics and Mechanics, National Academy of Sciences of AzerbaijanInstitute of Mathematics and Mechanics, National Academy of Sciences of AzerbaijanAzerbajan 2600; Physical Sciences Mathematics

28125 Bahrain Medical Bulletin 10128298 Active 1995-ongoing, 1990 ENG 0.06 0.04 0,02 Journal Bahrain Medical Society Bahrain Medical Society Bahrain 2700; Health Sciences Medicine

21100890383 International Journal of Computing and Digital Systems 2210142X Active 2018-ongoing ENG Added Journal University of Bahrain University of Bahrain Bahrain 1405; 1702; 1704; 1705; 1709; 1710; Social Sciences Physical Sciences Business, Management and Accounting Computer Science

16809 Bangladesh Journal of Botany 02535416 Active 2003-ongoing, 1996-2001ENG 0.36 1.04 0,3 DOAJ/ROAD Open Access Journal Bangladesh Botanical SocietyBangladesh Botanical Society Bangladesh 1110; Life Sciences Agricultural and Biological Sciences

19900192321 Bangladesh Journal of Medical Science 22234721 20760299 Active 2011-ongoing ENG 0.12 0.17 0,19 DOAJ/ROAD Open Access Journal Ibn Sina Trust Ibn Sina Trust Bangladesh 2700; Health Sciences Medicine

18200156711 Bangladesh Journal of Pharmacology 1991007X 19910088 Active 2009-ongoing ENG 0.69 0.86 0,71 DOAJ/ROAD Open Access Journal Bangladesh Pharmacological SocietyBangladesh Pharmacological SocietyBangladesh 3004; Life Sciences Pharmacology, Toxicology and Pharmaceutics

28155 Bangladesh Medical Research Council Bulletin 03779238 Active 1975-ongoing ENG 0.17 0.20 0,12 DOAJ/ROAD Open Access Journal Bangladesh Medical Research CouncilBangladesh Medical Research CouncilBangladesh 2700; Health Sciences Medicine

21100826224 Journal of Advanced Veterinary and Animal Research 23117710 Active 2014-ongoing ENG 0.44 0,39 DOAJ/ROAD Open Access Journal Network for the Veterinarians of BangladeshNetwork for the Veterinarians of BangladeshBangladesh 3400; 1103; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

21100836106 Journal of Islamic Economics, Banking and Finance 20704658 20704666 Active 2017-ongoing ENG 0,07 Journal Islamic Bank Training and Research AcademyIslamic Bank Training and Research AcademyBangladesh 2002; 2003; 3303; Social Sciences Economics, Econometrics and Finance Social Sciences

21100223516 Journal of Medicine (Bangladesh) 19979797 Active 2012-ongoing ENG 0.03 0.07 0,06 DOAJ/ROAD Open Access Journal Bangladesh Society of MedicineBangladesh Society of MedicineBangladesh 2700; Health Sciences Medicine

21100244649 Journal of Naval Architecture and Marine Engineering 18138535 20708998 Active 2013-ongoing ENG 1.02 1.27 1,11 DOAJ/ROAD Open Access Journal Bangladesh University of Engineering and TechnologyBangladesh University of Engineering and TechnologyBangladesh 2212; Physical Sciences Engineering

21100845389 Chebyshevskii Sbornik 22268383 Active 2017-ongoing RUS 0,32 DOAJ/ROAD Open Access Journal State Lev Tolstoy Pedagogical UniversityState Lev Tolstoy Pedagogical UniversityBelarus 2600; Physical Sciences Mathematics

21100842801 Energetika. Proceedings of CIS Higher Education Institutions and Power Engineering Associations10297448 24140341 Active 2017-ongoing RUS 0,2 DOAJ/ROAD Open Access Journal Belarusian National Technical UniversityBelarusian National Technical UniversityBelarus 2102; 2104; 2105; Physical Sciences Energy

21100861113 Kardiologija v Belarusi 2072912X 24142131 Active 2018-ongoing ENG Journal Professionalnye Izdaniya Professionalnye Izdaniya Belarus 2705; Health Sciences Medicine

19700200801 Nonlinear Phenomena in Complex Systems 15614085 18172458 Active 2009-ongoing ENG 0.48 0.46 0,57 Journal Education and Upbringing PublishingEducation and Upbringing PublishingBelarus 2610; 3109; Physical Sciences Mathematics Physics and Astronomy

21100239407 Novosti Khirurgii 19937512 23050047 Active 2013-ongoing ENG, RUS 0.02 0.06 0,12 DOAJ/ROAD Open Access Journal Vitebsk State Medical UniversityVitebsk State Medical UniversityBelarus 2746; Health Sciences Medicine

21100859996 Oftalmologija. Vostochnaja Evropa 22260803 24143642 Active 2017-ongoing ENG, RUS 0,11 Journal Professionalnye Izdaniya Professionalnye Izdaniya Belarus 2731; Health Sciences Medicine

21100792739 Psychiatry, Psychotherapy and Clinical Psychology 22201122 24142212 Active 2016-ongoing ENG 0.00 0,06 Journal UE Professional Editions UE Professional Editions Belarus 2738; 3203; Social Sciences Health Sciences Medicine Psychology

21395 Acta Anaesthesiologica Belgica 00015164 Active 1963-ongoing, 1959-1961, 1950-1951ENG 0.78 0.79 0,35 Articles in Press Journal ARSMB-KVBMG ARSMB-KVBMG Belgium 2703; 2700; Health Sciences Medicine

27820 Acta Gastro-Enterologica Belgica 00015644 Active 1946-ongoing 0.56 0.49 0,39 Journal Acta Medica Belgica Acta Medica Belgica Belgium 2715; Health Sciences Medicine

26209 Acta Horticulturae 05677572 Active 1996-ongoing, 1988, 1976ENG 0.18 0.23 0,25 Book Series International Society for Horticultural ScienceInternational Society for Horticultural ScienceBelgium 1108; Life Sciences Agricultural and Biological Sciences

15190 Acta Orthopaedica Belgica 00016462 Active 1946-ongoing ENG, FRE 1.01 0.83 0,72 Journal Acta Medica Belgica Acta Medica Belgica Belgium 2732; 2700; 2746; Health Sciences Medicine

21100324984 Aegaeum 07763808 Active 2013-ongoing ENG, FRE 0.08 0.18 0,09 Book Series Universite de Liege Universite de Liege Belgium 3302; 1204; Social Sciences Arts and Humanities Social Sciences

14000155881 Africana Linguistica 00654124 Active 2008-ongoing ENG, FRE 0.19 0.38 0,63 Journal Peeters Publishers Peeters Publishers Belgium 3310; 1203; Social Sciences Arts and Humanities Social Sciences

26615 Afrique Contemporaine 00020478 Active 2004-ongoing, 1992-1993, 1990, 1987-1988, 1985, 1982FRE, ENG 0.18 0.15 0,07 Journal De Boeck & Larcier De Boeck Belgium 3320; 3312; 3303; 3316; Social Sciences Social Sciences

21100455209 Akkadica 13785087 07797842 Active 2015-ongoing FRE, ENG, ITA, GER 0.00 0.10 0,06 Journal Assyriological Center Georges DossinAssyriological Center Georges DossinBelgium 3302; 1202; 1204; Social Sciences Arts and Humanities Social Sciences

21100247037 Anatolica 00661554 18756654 Active 2012-ongoing ENG 0.30 0.45 0,36 Journal Peeters Publishers Peeters Publishers Belgium 3302; 1202; 1204; Social Sciences Arts and Humanities Social Sciences

20300195056 Ancient Near Eastern Studies 13784641 17831326 Active 2011-ongoing ENG 0.15 0.16 0,19 Journal Peeters Publishers Peeters Publishers Belgium 1208; 3302; 1213; 1202; 1204; 1205; Social Sciences Arts and Humanities Social Sciences

5800227104 Ancient Society 00661619 17831334 Active 2011-ongoing ENG, FRE, ITA, GER 0.12 0.05 0,29 Journal Peeters Publishers Peeters Publishers Belgium 3302; 1202; 1204; 1205; Social Sciences Arts and Humanities Social Sciences

21100898994 Annali di Scienze Religiose 20315929 22948775 Active 2018-ongoing ITA Added Journal Brepols Publishers Brepols Publishers Belgium 1212; 1202; Social Sciences Arts and Humanities

16400154744 Antiquite Tardive 12507334 Active 2003-ongoing ITA, GER, FRE, ENG, SPA0.16 0.08 0,02 Journal Brepols Publishers Brepols Publishers Belgium 3302; 1202; 1204; Social Sciences Arts and Humanities Social Sciences

21100857443 ArchiDOCT 23090103 Active 2017-ongoing ENG 0 Journal Lifelong Learning EU Lifelong Learning EU Belgium 2309; 3322; 1213; 2216; 1206; Social Sciences Physical Sciences Arts and Humanities Engineering Environmental Science Social Sciences

21100232408 Augustiniana 00048003 Active 2011-ongoing ENG, DUT, FRE 0.09 0.00 0,04 Journal Augustinian Historical InstituteAugustinian Historical Institute Belgium 1211; 1212; Social Sciences Arts and Humanities

20300195057 Babesch 01659367 17831369 Active 2011-ongoing ITA, GER, ENG, FRE 0.09 0.19 0,14 Journal Peeters Publishers Peeters Publishers Belgium 3302; 1204; 1205; Social Sciences Arts and Humanities Social Sciences

12570 BELGEO 13772368 Active 2002-ongoing FRE, ENG 0.05 0.15 0,2 DOAJ/ROAD Open Access Journal Formerly known asRevue Belge de GeographieBELGEO BELGEO Belgium 1904; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Social Sciences

35622 Belgian Journal of Zoology 07776276 Active 1990-ongoing FRE 0.97 1.08 0,78 Journal Koninklijke Belgische Vereniging voor DierkundeKoninklijke Belgische Vereniging voor DierkundeBelgium 1103; Life Sciences Agricultural and Biological Sciences

146164 B-ENT. 1781782X Active 2005-ongoing FRE, ENG, DUT 0.67 0.62 0,51 Journal Formerly known asActa Oto-Rhino-Laryngologica BelgicaRoyal Belgian Society Royal Belgian Society Belgium 2700; 2733; Health Sciences Medicine

19200156920 Biotechnology, Agronomy and Society and Environment 13706233 17804507 Active 2009-ongoing AFR, ENG, DUT, FRE 0.62 0.93 1,21 DOAJ/ROAD Open Access Journal Formerly known asBulletin des Recherches Agronomiques de GemblouxUniversitaire des Sciences AgronomiquesUniversitaire des Sciences AgronomiquesBelgium 1110; 1102; 3305; 1305; 1107;Life Sciences Social Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology Social Sciences

21100897143 Brussels Studies 20310293 Active 2018-ongoing DUT;ENG;FRE Added Journal Universite Saint-Louis BruxellesUniversite Saint-Louis BruxellesBelgium 3322; 3305; 3316; Social Sciences Social Sciences

13098 BSGLg 05838622 07707576 Active 2012-ongoing, 1988-1994, 1981-1986, 1979 0.12 0.13 0,13 Journal Societe Geographique de LiegeSociete Geographique de Liege Belgium 1900; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Social Sciences

5800207744 Bulletin de la Societe de Linguistique de Paris 00379069 Active 2015-ongoing, 1996-2013ENG, FRE 0.05 0.12 0,06 Journal Peeters Publishers Peeters Publishers Belgium 3310; 1203; Social Sciences Arts and Humanities Social Sciences

24843 Bulletin de la Societe Royale des Sciences de Liege 00379565 Active 1996-ongoing, 1988 0.04 0.15 0,16 Journal Societe Royale des Sciences de LiegeSociete Royale des Sciences de LiegeBelgium 1000; General

25266 Bulletin of the Belgian Mathematical Society - Simon Stevin 13701444 Active 1996-ongoing FRE, GER, ENG 0.60 1.11 0,5 Journal Belgian Mathematical SocietyBelgian Mathematical Society Belgium 2600; Physical Sciences Mathematics

5800207579 Bulletin Suisse de Linguistique Appliquee 10232044 Active 2011-ongoing GER, ITA, ENG, FRE 0.06 0.14 0,11 Journal Institut de Linguistique de l'UniversiteInstitut de Linguistique de l'UniversiteBelgium 3310; 1203; Social Sciences Arts and Humanities Social Sciences

22945 Byzantion: Revue Internationale des Etudes Byzantines 03782506 Active 2009-ongoing, 2002-2007, 1977-1979, 1972, 1969GER, SPA, FRE, ENG, ITA0.12 0.11 0,04 Journal Fondation Byzantine Fondation Byzantine Belgium 1208; 1213; 1202; Social Sciences Arts and Humanities

17700155037 Cahiers Critiques de Therapie Familiale et de Pratiques de Reseaux13728202 17821398 Active 2001-ongoing FRE, ENG 0.12 0.09 0,11 Journal De Boeck & Larcier De Boeck Belgium 3203; 3207; Social Sciences Psychology

17700156012 Cahiers de Psychologie Clinique 1370074X 17821401 Active 2001-ongoing FRE, ENG 0.04 0.02 0,1 Journal De Boeck & Larcier De Boeck Belgium 2738; 3203; Social Sciences Health Sciences Medicine Psychology

16100154734 Chronique d'Egypte 00096067 Active 2002-ongoing ENG, ITA, GER, FRE 0.14 0.07 0,08 Journal Brepols Publishers Brepols Publishers Belgium 3302; 1202; 1204; Social Sciences Arts and Humanities Social Sciences

21100268386 Citeaux 00097497 Active 2011-ongoing ENG, FRE, GER, ITA 0.00 0.16 0 Journal Abdij Nazareth Abdij Nazareth Belgium 1212; 1202; Social Sciences Arts and Humanities

51442 CONCAWE Reports 01660810 Active 1999-ongoing ENG 0.00 0.09 0 Journal CONCAWE CONCAWE Belgium 1508; 2100; 2300; 2213; Physical Sciences Chemical Engineering Energy Engineering Environmental Science

23417 CONCAWE Review 10277358 Active 1996-ongoing ENG 0.03 0.00 0,05 Journal CONCAWE CONCAWE Belgium 1508; 2100; 2300; 2213; Physical Sciences Chemical Engineering Energy Engineering Environmental Science

19700181256 Constructivist Foundations 1782348X Active 2009-ongoing ENG 0.30 0.40 0,3 Journal Vrije Universiteit Brussel Vrije Universiteit Brussel Belgium 1207; 2805; 1211; 3304; Life Sciences Social Sciences Arts and Humanities Neuroscience Social Sciences

21100858122 Convivium (Czech Republic) 23363452 2336808X Active 2017-ongoing ENG 0,13 Journal Brepols Publishers Brepols Publishers Belgium 1202; 1213; 1205; Social Sciences Arts and Humanities

5700182228 Degres 03768163 Active 2002-ongoing FRE 0.02 0.00 0,02 Journal A.S.B.L. Degres A.S.B.L. Degres Belgium 3310; 1211; 1203; Social Sciences Arts and Humanities Social Sciences

21100773724 EAI Endorsed Transactions on Energy Web 2032944X Active 2013-ongoing ENG 0.06 0.11 0,25 DOAJ/ROAD Open Access Journal European Alliance for InnovationEuropean Alliance for InnovationBelgium 1406; 2102; 2105; Social Sciences Physical Sciences Business, Management and Accounting Energy

5600152864 Education et Societes 1373847X 17821428 Active 2001-ongoing ENG, FRE 0.13 0.15 0,19 Journal De Boeck & Larcier De Boeck Belgium 3312; 3304; Social Sciences Social Sciences

16300154719 Ephemerides Theologicae Lovanienses 00139513 17831423 Active 1996-ongoing ENG, GER, FRE 0.07 0.05 0,07 Journal Peeters Press Peeters Publishers Belgium 1212; 1202; Social Sciences Arts and Humanities

62388 Esprit 00140759 Active 2010-ongoing, 1979 0.06 0.07 0,07 Journal CAIRN Belgique CAIRN Belgique Belgium 3320; 1200; 3312; 1212; Social Sciences Arts and Humanities Social Sciences

23506 Ethical Perspectives 13700049 Active 2011-ongoing, 2001-2005, 1999, 1997ENG 0.20 0.05 0,26 Journal Peeters Publishers Peeters Publishers Belgium 1211; Social Sciences Arts and Humanities

20000195023 Ethische Perspectieven 07786069 1783144X Active 2011-ongoing DUT 0.03 0.01 0,01 Journal Peeters Publishers Peeters Publishers Belgium 1211; Social Sciences Arts and Humanities

17100154758 Etudes Classiques 0014200X Active 2017-ongoing, 2002-2015, 1996, 1979FRE 0.02 0 Journal Societe des Etudes Classiques A S B LSociete des Etudes Classiques A S B LBelgium 1208; 3302; 1202; 1204; 1205; Social Sciences Arts and Humanities Social Sciences

21100301417 European Journal of Geography 17921341 24107433 Active 2014-ongoing ENG 0.36 0.48 0,76 DOAJ/ROAD Open Access Journal EUROGEO - The European Association of GeographersEUROGEO - The European Association of GeographersBelgium 3305; Social Sciences Social Sciences

21100223537 European Journal of Hospital Pharmacy: Science and Practice 20479956 20479964 Active 2012-ongoing ENG 0.52 0.37 0,56 Journal European Association of Hospital Pharmacists (EAHP)European Association of Hospital Pharmacists (EAHP)Belgium 3000; Life Sciences Pharmacology, Toxicology and Pharmaceutics

26084 European Journal of Lymphology and Related Problems 07785569 Active 2015-ongoing, 2008-2012, 2002-2006, 1999-2000, 1997, 1995, 1992-1993ENG 0.00 0.11 0,05 Journal European Group of LymphologyEuropean Group of LymphologyBelgium 2705; Health Sciences Medicine

19700174992 European Journal of Oncology Pharmacy 17833914 20327072 Active 2008-ongoing ENG 0.02 0.04 0,1 DOAJ/ROAD Open Access Journal Pharma Publishing and Media EuropePharma Publishing and Media EuropeBelgium 3004; 2730; Life Sciences Health Sciences Medicine Pharmacology, Toxicology and Pharmaceutics

16300154780 European Medieval Drama 13782274 20310064 Active 2011-ongoing, 2002-2009ENG 0.00 0.00 0 Journal Brepols Publishers Brepols Publishers Belgium 1208; Social Sciences Arts and Humanities

21100899437 Frontline Learning Research 22953159 Active 2018-ongoing ENG Added Journal European Association for Research on Learning and InstructionEuropean Association for Research on Learning and InstructionBelgium 3304; Social Sciences Social Sciences

21100790774 GaBI Journal 20336403 20336772 Active 2014-ongoing ENG 0.28 0.98 0,48 Journal Pro Pharma Communications InternationalPro Pharma Communications InternationalBelgium 2709; 3611; Health Sciences Medicine Health Professions

15117 Geo-Eco-Trop 13706071 Active 1996-ongoing, 1990-1994, 1978-1988ENG, FRE 0.38 0.38 0,17 Journal Universite de Liege Universite de Liege Belgium 1900; Physical Sciences Earth and Planetary Sciences

12100157214 Geologica Belgica 13748505 Active 2007-ongoing DUT, ENG, FRE, GER 0.71 0.80 0,85 DOAJ/ROAD Open Access Journal Formerly known asAnnales de la Societe Geologique de BelgiqueGeologica Belgica Geologica Belgica Belgium 1901; Physical Sciences Earth and Planetary Sciences

21100287312 Handelingen van de Koninklijke Commissie voor Toponymie 07748396 Active 2011-ongoing FRE, DUT 0.00 0 Journal Michiels-Broeders Michiels-Broeders Belgium 3310; 1203; Social Sciences Arts and Humanities Social Sciences

16400154708 Hortus Artium Mediaevalium 13307274 Active 2002-ongoing ENG 0.07 0.04 0,04 Journal Brepols Publishers Brepols Publishers Belgium 1202; 1213; Social Sciences Arts and Humanities

16000154751 Humanistica Lovaniensia: Journal of Neo-Latin studies 07742908 Active 2018-ongoing, 2005-2011, 2002-2003GER, ENG, ITA, FRE Book Series Leuven University Press Leuven University Press Belgium 1208; 1205; Social Sciences Arts and Humanities

5800160112 Ikon 18468551 Active 2014-ongoing, 2012, 2008-2010ITA, ENG 0.02 0.02 0,12 Journal Brepols Publishers Brepols Publishers Belgium 1212; 1213; Social Sciences Arts and Humanities

19700200921 Information Grammaticale 02229838 Active 2011-ongoing FRE 0.02 0.03 0,05 Journal Peeters Publishers Peeters Publishers Belgium 3310; 1203; Social Sciences Arts and Humanities Social Sciences

22495 Innovations 12674982 19650256 Active 2001-ongoing 0.21 0.25 0,47 Journal De Boeck Universite De Boeck Belgium 1408; 2002; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance

16300154778 Iranica Antiqua 00210870 17831482 Active 1996-ongoing GER, FRE, ENG 0.31 0.20 0,53 Journal Peeters Press Peeters Publishers Belgium 3302; 1213; 1202; 1204; Social Sciences Arts and Humanities Social Sciences

21100203308 ITL - International Journal of Applied Linguistics (Belgium) 00190829 17831490 Active 2014-ongoing, 2011-2012ENG, FRE, SPA 0.82 1,37 Journal Peeters Publishers Peeters Publishers Belgium 3310; 3304; 1203; Social Sciences Arts and Humanities Social Sciences

24195 Journal Asiatique 0021762X 17831504 Active 2006-ongoing, 1996-2004, 1989, 1970ENG, GER, SPA 0.20 0.14 0,1 Journal Peeters Press Peeters Publishers Belgium 1208; 3310; 1202; 1203; 3316; Social Sciences Arts and Humanities Social Sciences

21100201524 Journal of Coptic Studies 10165584 Active 2011-ongoing ENG, FRE, GER 0.15 0.15 0,08 Journal Peeters Publishers Peeters Publishers Belgium 1212; 1202; Social Sciences Arts and Humanities

19700182698 Journal of Cyber Therapy and Rehabilitation 17849934 Active 2017-ongoing, 2008-2013ENG 0.00 Journal Virtual Reality Medical InstituteVirtual Reality Medical Institute Belgium 3201; 2742; 1701; Social Sciences Physical Sciences Health Sciences Computer Science Medicine Psychology

21100217021 Journal of Writing Research 20301006 Active 2011-ongoing ENG 1.09 1.29 2,07 DOAJ/ROAD Open Access Journal University of Antwerp University of Antwerp Belgium 1208; 3310; 1203; 3304; Social Sciences Arts and Humanities Social Sciences

21100255518 Langage et l'Homme 04587251 Active 2013-ongoing, 2011 ENG, FRE 0.00 0.00 0,11 Journal Institut Libre Marie Haps Institut Libre Marie Haps Belgium 3310; 1203; Social Sciences Arts and Humanities Social Sciences

28900 Latomus 00238856 Active 2017-ongoing, 2002-2013, 1980, 1971-1974ENG 0,1 Journal Editions Latomus Editions Latomus Belgium 1208; 3310; 3302; 1202; 1203; 1204; 1205; Social Sciences Arts and Humanities Social Sciences

16200154790 Lettres Romanes 00241415 Active 2002-ongoing FRE 0.01 0.01 0,03 Journal Brepols Publishers Brepols Publishers Belgium 1208; Social Sciences Arts and Humanities

23721 Leuvense Bijdragen 00241482 Active 2016-ongoing, 2011-2012, 1968ENG, FRE, GER, DUT 0.03 0,02 Journal Peeters Publishers Peeters Publishers Belgium 3310; 1203; Social Sciences Arts and Humanities Social Sciences

15921 Lias 20334753 20335016 Active 2010-ongoing, 2002-2007, 1989, 1983, 1974ENG 0.09 0.16 0,13 Journal Peeters Publishers Peeters Publishers Belgium 1208; 1211; 1202; Social Sciences Arts and Humanities

5800207685 Linguistica Antverpiensia 03042294 Active 2012-ongoing ENG, FRE 0.24 0,46 Journal Artesis Hogeschool Antwerpen - Hoger Instituut voor Vertalers en TolkenArtesis Hogeschool Antwerpen - Hoger Instituut voor Vertalers en TolkenBelgium 3310; 1203; Social Sciences Arts and Humanities Social Sciences

5800167966 Logique et Analyse 00245836 Active 2002-ongoing FRE, GER 0.13 0.27 0,14 Journal Centre National Belge de Recherche de LogiqueCentre National Belge de Recherche de LogiqueBelgium 1211; Social Sciences Arts and Humanities

16412 Louvain Studies 00246964 1783161X Active 2011-ongoing, 1987-1988, 1977ENG 0.04 0.12 0,11 Journal Peeters Publishers Peeters Publishers Belgium 1211; 1212; Social Sciences Arts and Humanities

21100242620 Melanges de l'Institut Dominicaine des Etudes Orientales du Caire05751330 Active 2017-ongoing, 2014-2015, 2012ENG, FRE 0,05 Journal Peeters Publishers Peeters Publishers Belgium 1202; 3316; Social Sciences Arts and Humanities Social Sciences

14890 Mondes En Developpement 03023052 17821444 Active 1982-ongoing, 1977-1979FRE 0.12 0.12 0,14 Journal Institut de Sciences Mathematiques et Economiques Appliquees FRAInstitut de Sciences Mathematiques et Economiques AppliqueesBelgium 2002; 3303; Social Sciences Economics, Econometrics and Finance Social Sciences

5700156085 Moyen Age 00272841 Active 2001-ongoing FRE 0.06 0.04 0,02 Journal De Boeck De Boeck Belgium 1208; 3310; 1202; 1203; Social Sciences Arts and Humanities Social Sciences

16300154781 Moyen Francais 02260174 Active 2002-ongoing FRE, ENG 0.02 0.02 0 Journal Brepols Publishers Brepols Publishers Belgium 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

16400154730 Museon 07716494 1783158X Active 1996-ongoing, 1976-1977, 1972ENG, FRE, ITA, GER 0.16 0.11 0,1 Journal Peeters Press Peeters Publishers Belgium 1208; 3310; 1212; 1202; 1203; Social Sciences Arts and Humanities Social Sciences

16300154794 Ons Geestelijk Erf 07742827 17831652 Active 2008-ongoing, 1996-2004DUT 0.00 0.08 0,02 Journal Peeters Press Peeters Publishers Belgium 1212; 1202; Social Sciences Arts and Humanities

17700155036 Pensee Plurielle 13760963 17821479 Active 2001-ongoing ENG, FRE 0.03 0.01 0,09 Journal De Boeck & Larcier De Boeck Belgium 3312; Social Sciences Social Sciences

17700154926 Peritia 03321592 Active 2014-ongoing, 2010-2011, 2008, 2005, 2002-2003FRE, SPA, ENG 0.14 0.00 0,51 Journal Brepols Publishers Brepols Publishers Belgium 1208; 3310; 3302; 1213; 1202; 1203; 1204; Social Sciences Arts and Humanities Social Sciences

5700160339 Philosophica 03798402 22959084 Active 2012-ongoing ENG, FRE 0.00 0.55 0,31 DOAJ/ROAD Open Access Journal Ghent University Ghent University Belgium 1211; Social Sciences Arts and Humanities

19700175482 Plant Ecology and Evolution 20323913 20323921 Active 2010-ongoing ENG 0.99 1.14 0,99 Journal Formerly known asSystematics and Geography of PlantsNationale Plantentuin van BelgiëNationale Plantentuin van BelgiëBelgium 1110; Life Sciences Agricultural and Biological Sciences

145432 Pragmatics 10182101 Active 2005-ongoing ENG 0.86 0.89 1,08 Journal IPrA Research Center IPrA Research Center Belgium 3310; 1211; 1203; Social Sciences Arts and Humanities Social Sciences

86658 Public Transport International 1016796X Active 2018-ongoing, 1994-2012, 1990ENG Journal International Union of Public TransportInternational Union of Public TransportBelgium 3322; 3313; 2203; Social Sciences Physical Sciences Engineering Social Sciences

21100862891 Quaestio 13792547 22959033 Active 2017-ongoing ENG, FRE, ITA 0 Journal Brepols Publishers Brepols Publishers Belgium 1211; Social Sciences Arts and Humanities

20300195020 Questions Liturgiques 07745524 17831709 Active 2011-ongoing ENG, FRE 0.21 0.06 0,03 Journal Peeters Publishers Peeters Publishers Belgium 1212; Social Sciences Arts and Humanities

16400154769 Recherches de Theologie et Philosophie Medievales 13707493 17831717 Active 1996-ongoing GER, FRE, ENG 0.13 0.12 0,29 Journal Peeters Press Peeters Publishers Belgium 1211; 1212; 1202; Social Sciences Arts and Humanities

23719 Reflets et Perspectives de la Vie Economique 00342971 Active 2001-ongoing, 1973-1975FRE, ENG 0.07 0.09 0,05 Journal De Boeck & Larcier De Boeck Belgium 2000; Social Sciences Economics, Econometrics and Finance

21100856516 Region 24095370 Active 2014-ongoing ENG 0,69 DOAJ/ROAD Open Access Journal European Regional Science AssociationEuropean Regional Science AssociationBelgium 2002; 3305; Social Sciences Economics, Econometrics and Finance Social Sciences

17071 Revue belge de philologie et d'histoire. Belgisch tijdschrift voor philologie en geschiedenis00350818 Active 2002-ongoing, 1989, 1986, 1983, 1974, 1969-1972ENG, DUT 0.07 0.02 0,03 DOAJ/ROAD Open Access Journal Fondation universitaire Fondation universitaire Belgium 1208; 3310; 1202; 1203; Social Sciences Arts and Humanities Social Sciences

16000154709 Revue Benedictine 00350893 Active 2002-ongoing FRE, ITA, ENG, GER 0.00 0.05 0,12 Journal Brepols Publishers Brepols Publishers Belgium 1212; Social Sciences Arts and Humanities

16000154797 Revue d Etudes Augustiniennes et Patristiques 17689260 Active 2002-ongoing FRE, ENG, ITA 0.09 0.12 0 Journal Brepols Publishers Brepols Publishers Belgium 1212; Social Sciences Arts and Humanities

19700175759 Revue de Philosophie Ancienne 07715420 Active 2016-ongoing, 2009-2014FRE 0.00 0,11 Journal Revue de Philosophie AncienneRevue de Philosophie AncienneBelgium 1211; Social Sciences Arts and Humanities

26285 Revue d'Economie du Developpement 12454060 Active 1993-ongoing ENG, FRE 0.17 0.09 0,22 Journal De Boeck & Larcier De Boeck Belgium 2000; 3303; Social Sciences Economics, Econometrics and Finance Social Sciences

21100244215 Revue d'Economie Industrielle 01543229 17730198 Active 2012-ongoing FRE 0.34 0.31 0,26 Journal Superior De Boeck De Boeck Belgium 2002; 1410; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance

12013 Revue des Etudes Juives 04848616 Active 1996-ongoing, 1983-1984, 1975-1977, 1969, 1967FRE, ENG 0.12 0.14 0,02 Journal Peeters Press Peeters Publishers Belgium 1208; 1212; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

18715 Revue d'Histoire des Textes 03736075 Active 2006-ongoing, 1988-1989, 1982, 1976, 1973-1974ENG 0.18 0.11 0,15 Journal Brepols Publishers Brepols Publishers Belgium 1208; Social Sciences Arts and Humanities

26753 Revue d'Histoire Ecclesiastique 00352381 Active 2002-ongoing, 1980 FRE 0.06 0.07 0,07 Journal Universite Catholique de LouvainUniversite Catholique de LouvainBelgium 1212; Social Sciences Arts and Humanities

17700156406 Revue Internationale de Droit Economique 10108831 17821525 Active 2001-ongoing FRE, ENG 0.04 0.04 0,07 Journal De Boeck & Larcier De Boeck Belgium 3308; 2000; 1403; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance Social Sciences

27129 Revue Internationale de Philosophie 00488143 Active 2002-ongoing, 1983 FRE 0.09 0.21 0,13 Journal Societe Belge de Philosophie Societe Belge de Philosophie Belgium 1211; Social Sciences Arts and Humanities

5700161893 Revue Internationale de Politique Comparee 13700731 17821533 Active 2001-ongoing FRE, ENG 0.43 0.08 0,23 Journal De Boeck & Larcier De Boeck Belgium 3320; 3312; Social Sciences Social Sciences

18287 Revue Medicale de Bruxelles 00353639 Active 1980-ongoing FRE 0.19 0.14 0,1 Journal Incorporating Bruxelles MedicalAssociation des Medecins Anciens Etudiants de I'Universite Libre BruxellesAssociation des Medecins Anciens Etudiants de I'Universite Libre BruxellesBelgium 2700; Health Sciences Medicine

18289 Revue Medicale de Liege 0370629X Active 1947-ongoing FRE 0.32 0.22 0,2 Medline-sourced Journal Faculte de medecine de l'Universite de LiegeFaculte de medecine de l'Universite de LiegeBelgium 2700; Health Sciences Medicine

27131 Revue Philosophique de Louvain 00353841 17831768 Active 1996-ongoing, 1973 ENG 0.02 0.03 0,06 Journal Peeters Press Peeters Publishers Belgium 1211; Social Sciences Arts and Humanities

16300154718 Revue Theologique de Louvain 00802654 17838401 Active 1996-ongoing FRE, ENG 0.35 0.00 0 Journal Universite Catholique de LouvainUniversite Catholique de LouvainBelgium 1212; Social Sciences Arts and Humanities

5800208587 Romance Philology 00358002 Active 2002-ongoing FRE, ITA, SPA, ENG 0.04 0.02 0,09 Journal Brepols Publishers Brepols Publishers Belgium 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

16100154725 Sacris Erudiri 07717776 Active 2002-ongoing GER, ENG, FRE, SPA, ITA0.05 0.05 0,09 Journal Brepols Publishers Brepols Publishers Belgium 1212; Social Sciences Arts and Humanities

21100829262 Scripta Botanica Belgica 07792387 Active 2018-ongoing, 2015, 2013, 2011, 2008-2009, 2002-2006FRE, DUT, ENG Book Series National Botanic Garden of BelgiumNational Botanic Garden of BelgiumBelgium 1110; 1105; Life Sciences Agricultural and Biological Sciences

23808 Scriptorium 00369772 Active 2002-ongoing, 1997, 1987, 1984-1985, 1982, 1977-1979, 1975, 1972ITA, SPA, GER, FRE 0.10 0.16 0,09 Journal Editions Scientifiques E Story ScientiaEditions Scientifiques E Story ScientiaBelgium 3309; 1213; Social Sciences Arts and Humanities Social Sciences

18007 Societes 07653697 Active 1996-ongoing FRE 0.03 0.06 0,02 Journal De Boeck De Boeck Belgium 3312; 1201; 3317; Social Sciences Arts and Humanities Social Sciences

16300154739 Spiegel der Letteren 00387479 17831776 Active 1996-ongoing ENG, DUT 0.08 0.11 0,15 Journal Peeters Press Peeters Publishers Belgium 1208; Social Sciences Arts and Humanities

17600155045 Staps 0247106X 17821568 Active 2001-ongoing FRE, ENG 0.06 0.08 0,2 Journal De Boeck & Larcier De Boeck Belgium 3301; 3612; 2732; Social Sciences Health Sciences Medicine Social Sciences Health Professions

5800207709 Studia Iranica 02215004 Active 2011-ongoing FRE, ENG 0.03 0.06 0,03 Book Series Peeters Publishers Peeters Publishers Belgium 1202; 3316; Social Sciences Arts and Humanities Social Sciences

20000195086 Studies in Interreligious Dialogue 09262326 17831806 Active 2011-ongoing ENG 0.05 0.05 0,12 Journal Peeters Publishers Peeters Publishers Belgium 1212; Social Sciences Arts and Humanities

69812 Thermology International 1560604X Active 2002-ongoing ENG 0.90 0.39 1,2 Journal European Association of ThermologyEuropean Association of ThermologyBelgium 2707; Health Sciences Medicine

5700181417 Tijdschrift voor Filosofie 0040750X Active 2002-ongoing DUT, FRE, GER, ENG 0.04 0.08 0,09 Journal Peeters Publishers Peeters Publishers Belgium 1211; Social Sciences Arts and Humanities

20145 Tijdschrift voor Geneeskunde 0371683X Active 1973-ongoing DUT 0.03 0.03 0,01 Journal Formerly known asBelgisch tijdschrift voor geneeskundeTijdschrift Voor Geneeskunde A.S.B.L.Tijdschrift Voor Geneeskunde A.S.B.L.Belgium 2700; Health Sciences Medicine

5800207608 Travaux de Linguistique 00826049 Active 2001-ongoing ENG, FRE 0.15 0.09 0,05 Journal De Boeck & Larcier De Boeck Belgium 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21100808405 Tropicultura 07713312 22958010 Active 2016-ongoing FRE, ENG, SPA 0.05 0,1 DOAJ/ROAD Open Access Journal Agri-Overseas Agri-Overseas Belgium 1100; 2300; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

70428 Unitex Active 2001-ongoing 0.00 0.00 0 Trade Journal Belgium 2507; Physical Sciences Materials Science

5800213681 Verslagen en Mededelingen van de Koninklije Academie voor Nederlandse Taal- en Letterkunde0770786X Active 2013-ongoing, 2002-2011DUT 0 Journal Koninklijke Academie voor Nederlandse Taal-en LetterkundeKoninklijke Academie voor Nederlandse Taal-en LetterkundeBelgium 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

16300154757 Viator - Medieval and Renaissance Studies 00835897 Active 2002-ongoing ENG 0.20 0.18 0,15 Journal Brepols Publishers Brepols Publishers Belgium 1202; 3316; Social Sciences Arts and Humanities Social Sciences

19578 Vlaams Diergeneeskundig Tijdschrift 03039021 Active 1996-ongoing DUT, ENG 0.22 0.20 0,16 Journal Universiteit Gent Universiteit Gent Belgium 3400; Health Sciences Veterinary

21100203503 Acta Informatica Medica 03538109 Active 2012-ongoing ENG 0.81 0.73 0,85 DOAJ/ROAD Open Access Journal Avicena Publishing Avicena Publishing Bosnia and Herzegovina2700; Health Sciences Medicine

21100245723 Acta medica academica 18401848 18402879 Active 2012-ongoing 0.83 0.48 0,44 Medline-sourcedDOAJ/ROAD Open Access Journal Academy of Sciences and Arts of Bosnia and HerzegovinaAcademy of Sciences and Arts of Bosnia and HerzegovinaBosnia and Herzegovina2700; Health Sciences Medicine

19600157206 Acta Medica Saliniana 0350364X 18403956 Active 2017-ongoing, 2009-2012ENG 0 DOAJ/ROAD Open Access Journal Univerzitet u Tuzli Univerzitet u Tuzli Bosnia and Herzegovina2700; Health Sciences Medicine

91727 Bosnian journal of basic medical sciences 15128601 Active 2004-ongoing ENG 0.94 1.31 1,43 Medline-sourcedDOAJ/ROAD Open Access Journal Udruzenje basicnih mediciniskih znanosti FBIH SarajevoUdruzenje basicnih mediciniskih znanosti FBIH SarajevoBosnia and Herzegovina2700; Health Sciences Medicine

21100293800 Electronics 14505843 Active 2012-ongoing ENG 0.33 0.68 0,36 DOAJ/ROAD Open Access Journal Faculty of Electrical Engineering Banja LukaFaculty of Electrical Engineering Banja LukaBosnia and Herzegovina2208; Physical Sciences Engineering

21100894186 Journal of Health Sciences 22327576 19868049 Active 2018-ongoing ENG Added Journal University of Sarajevo - Faculty of Health StudiesUniversity of Sarajevo Bosnia and Herzegovina2901; 2701; Health Sciences Medicine Nursing

33944 Medicinski Arhiv 0350199X Active 2016-ongoing, 1952-2014, 1950 0.62 0,7 Medline-sourcedDOAJ/ROAD Open Access Journal Drutvo ljekara SR Bosne i Hercegovine : "Avicena" d.o.oDrutvo ljekara SR Bosne i Hercegovine : "Avicena" d.o.oBosnia and Herzegovina2700; Health Sciences Medicine

18442 Medicinski Glasnik 18400132 18402445 Active 2006-ongoing ENG, BOS 0.40 0.43 0,8 DOAJ/ROAD Open Access Journal Medical Association of Zenica Doboj Canton, Bosnia and HerzegovinaMedical Association of Zenica Doboj Canton, Bosnia and HerzegovinaBosnia and Herzegovina2700; Health Sciences Medicine

21100840458 Periodicals of Engineering and Natural Sciences 23034521 Active 2017-ongoing ENG 1 DOAJ/ROAD Open Access Journal International University of SarajevoInternational University of SarajevoBosnia and Herzegovina2208; 2209; 2210; 2204; 2216; 1502; 1700; Physical Sciences Chemical Engineering Computer Science Engineering

19900191851 South East European Journal of Economics and Business 1840118X 22331999 Active 2009-ongoing ENG 0.30 0.65 0,86 DOAJ/ROAD Open Access Journal School of Economics and Business in SarajevoSchool of Economics and Business in SarajevoBosnia and Herzegovina2000; 1400; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance

19900192590 Sport Science 18403662 18403670 Active 2008-ongoing ENG 0.71 0.44 0,92 DOAJ/ROAD Open Access Journal University of Travnik University of Travnik Bosnia and Herzegovina3612; 2732; Health Sciences Medicine Health Professions

18748 Acta Amazonica 00445967 Active 2006-ongoing, 1979 POR 0.88 0.99 1,27 DOAJ/ROAD Open Access Journal Instituto Nacional de Pesquisas da AmazonicaInstituto Nacional de Pesquisas da AmazonicaBrazil 1100; Life Sciences Agricultural and Biological Sciences

4800153106 Acta Botanica Brasilica 01023306 Active 2006-ongoing POR, ENG 0.93 0.88 1,22 DOAJ/ROAD Open Access Journal Sociedade Botanica do Brasil Sociedade Botanica do Brasil Brazil 1110; Life Sciences Agricultural and Biological Sciences

146161 Acta Cirurgica Brasileira 01028650 Active 2002-ongoing POR 0.75 0.94 1,05 DOAJ/ROAD Open Access Journal Sociedade Brasileira para o Desenvolvimento de Pesquisa em CirurgiaSociedade Brasileira para o Desenvolvimento de Pesquisa em CirurgiaBrazil 2746; Health Sciences Medicine

19900193893 Acta Limnologica Brasiliensia 01026712 2179975X Active 2011-ongoing ENG 0.60 0.70 0,83 DOAJ/ROAD Open Access Journal Brazilian Society of LimnologyBrazilian Society of Limnology Brazil 2312; 2303; 1104; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

4500151524 Acta Ortopedica Brasileira 14137852 Active 2006-ongoing POR, ENG 0.69 0.77 0,78 DOAJ/ROAD Open Access Journal Redprint Editora Ltda. Redprint Editora Ltda. Brazil 2742; 3612; 2732; Health Sciences Medicine Health Professions

5100155097 Acta Paulista de Enfermagem 01032100 Active 2006-ongoing POR 0.56 0.53 0,62 DOAJ/ROAD Open Access Journal Escola Paulista de Enfermagem, Universidade Federal de Sao PauloEscola Paulista de Enfermagem, Universidade Federal de Sao PauloBrazil 2902; 2914; Health Sciences Nursing

19900191821 Acta Scientiae Veterinariae 16780345 16799216 Active 2010-ongoing ENG 0.34 0.23 0,42 Journal Universidade Federal do Rio Grande do SulUniversidade Federal do Rio Grande do SulBrazil 3400; Health Sciences Veterinary

19500157320 Acta Scientiarum - Agronomy 16799275 18078621 Active 2008-ongoing POR 1.82 0.89 0,99 DOAJ/ROAD Open Access Journal Formely part of Acta Scientiarum - Biological and Health SciencesUniversidade Estadual de MaringaUniversidade Estadual de MaringaBrazil 1102; Life Sciences Agricultural and Biological Sciences

19600162007 Acta Scientiarum - Animal Sciences 18062636 18078672 Active 2009-ongoing POR 0.57 0.50 0,58 DOAJ/ROAD Open Access Journal Formerly part of Acta Scientiarum - Biological and Health SciencesUniversidade Estadual de MaringaUniversidade Estadual de MaringaBrazil 1103; 1106; Life Sciences Agricultural and Biological Sciences

145513 Acta Scientiarum - Biological Sciences 16799283 Active 2003-ongoing POR, ENG 0.46 0.50 0,44 DOAJ/ROAD Open Access Journal Formerly part of Acta Scientiarum - Biological and Health SciencesUniversidade Estadual de MaringaUniversidade Estadual de MaringaBrazil 1100; 1300; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

145512 Acta Scientiarum - Health Sciences 16799291 Active 2003-ongoing ENG, POR 0.21 0.19 0,19 DOAJ/ROAD Open Access Journal Formerly part of Acta Scientiarum - Biological and Health SciencesUniversidade Estadual de MaringaUniversidade Estadual de MaringaBrazil 1300; 2700; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

18300156736 Acta Scientiarum - Technology 18062563 18078664 Active 2008-ongoing POR 0.44 0.36 0,47 DOAJ/ROAD Open Access Journal Universidade Estadual de MaringaUniversidade Estadual de MaringaBrazil 1900; 3100; 2200; 2600; 1600; 1700; Physical Sciences Chemistry Computer Science Earth and Planetary Sciences Engineering Mathematics Physics and Astronomy

19700201012 Acta Scientiarum Language and Culture 19834675 19834683 Active 2008-ongoing ENG, POR 0.01 0.01 0,03 DOAJ/ROAD Open Access Journal Universidade Estadual de MaringaUniversidade Estadual de MaringaBrazil 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21100202112 Acta Veterinaria Brasilica 19815484 Active 2011-ongoing POR 0.05 0.15 0,17 DOAJ/ROAD Open Access Journal Universidade Federal Rural do Semi-AridoUniversidade Federal Rural do Semi-AridoBrazil 3400; Health Sciences Veterinary

19900192604 Adolescencia e Saude 16799941 21775281 Active 2012-ongoing ENG 0.06 0.06 0,09 Journal Editorarte Projetos de Comunicacao e EditoraEditorarte Projetos de Comunicacao e EditoraBrazil 2735; Health Sciences Medicine

12000154490 Agora 15161498 18094414 Active 2008-ongoing POR 0.01 0.07 0,05 DOAJ/ROAD Open Access Journal Universidade Federal do Rio de JaneiroUniversidade Federal do Rio de JaneiroBrazil 2738; 3200; Social Sciences Health Sciences Medicine Psychology

21100231200 Alea 19800436 Active 2011-ongoing ENG 0.41 0.53 0,99 DOAJ/ROAD Open Access Journal Instituto Nacional de Matematica Pura e AplicadaInstituto Nacional de Matematica Pura e AplicadaBrazil 2613; Physical Sciences Mathematics

12100157116 Alea 1517106X Active 2008-ongoing POR 0.01 0.01 0,03 DOAJ/ROAD Open Access Journal Universidade Federal do Rio de JaneiroUniversidade Federal do Rio de JaneiroBrazil 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

5600155441 Ambiente & Sociedade 1414753X Active 2006-ongoing POR, ENG 0.33 0.45 0,58 DOAJ/ROAD Open Access Journal Nucleo de Estudos e Pesquisas AmbientaisNucleo de Estudos e Pesquisas AmbientaisBrazil 3300; 2300; Social Sciences Physical Sciences Environmental Science Social Sciences

24247 Anais Brasileiros de Dermatologia 03650596 Active 1990-ongoing, 1979-1980, 1963-1977POR 1.10 1.18 1,14 DOAJ/ROAD Open Access Journal Formerly known asAnais brasileiros de dermatologia e sifilografiaSociedade Brasileira de DermatologiaSociedade Brasileira de DermatologiaBrazil 2708; Health Sciences Medicine

18659 Anais da Academia Brasileira de Ciencias 00013765 16782690 Active 1994-ongoing, 1970-1992, 1949ENG 1.05 1.10 1,19 DOAJ/ROAD Open Access Journal Academia Brasileira de CienciasAcademia Brasileira de CienciasBrazil 1000; General

21100349558 Animal Reproduction 18069614 19843143 Active 2014-ongoing ENG 0.77 0.73 0,81 DOAJ/ROAD Open Access Journal Colegio Brasileiro de Reproducao AnimalColegio Brasileiro de Reproducao AnimalBrazil 3400; 1103; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

12100155635 Anuario do Instituto de Geociencias 01019759 Active 2007-ongoing POR 0.18 0.28 0,34 DOAJ/ROAD Open Access Journal Universidade Federal do Rio de JaneiroUniversidade Federal do Rio de JaneiroBrazil 1905; 1907; 2300; 3303; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Environmental Science Social Sciences

12000154519 Ararajuba 01035657 Active 2002-ongoing ENG, POR 0.58 0.56 0,71 Journal Sociedade Brasileira de OrnitologiaSociedade Brasileira de OrnitologiaBrazil 1103; Life Sciences Agricultural and Biological Sciences

21100422060 Archives of endocrinology and metabolism 23593997 23594292 Active 2015-ongoing ENG, POR 1.25 1.35 1,43 DOAJ/ROAD Open Access Journal Formerly known asArquivos Brasileiros de Endocrinologia e MetabologiaSegmento Farma Editores Segmento Farma Editores Brazil 2712; Health Sciences Medicine

8600153122 Archives of Veterinary Science 1517784X 23176822 Active 2007-ongoing POR 0.13 0.18 0,1 DOAJ/ROAD Open Access Journal Universidade Federal do ParanaUniversidade Federal do ParanaBrazil 3400; Health Sciences Veterinary

19700182317 Arquiteturarevista 18085741 Active 2010-ongoing POR 0.05 0.05 0,08 Journal Universidade do Vale do Rio dos Sinos (UNISINOS)Universidade do Vale do Rio dos Sinos (UNISINOS)Brazil 2216; Physical Sciences Engineering

17672 Arquivo Brasileiro de Medicina Veterinaria e Zootecnia 01020935 Active 1996-ongoing POR 0.34 0.38 0,35 DOAJ/ROAD Open Access Journal Universidade Federal de Minas GeraisUniversidade Federal de Minas GeraisBrazil 3400; Health Sciences Veterinary

33067 Arquivos Brasileiros de Cardiologia 0066782X Active 1950-ongoing POR 0.88 0.88 1 DOAJ/ROAD Open Access Journal Sociedad Brasileira De CardiologiaSociedad Brasileira De CardiologiaBrazil 2705; Health Sciences Medicine

21100229216 Arquivos brasileiros de cirurgia digestiva : ABCD = Brazilian archives of digestive surgery01026720 Active 2012-ongoing 0.53 0.59 0,86 Medline-sourcedDOAJ/ROAD Open Access Journal Colegio Brasileiro de Cirurgia DigestivaColegio Brasileiro de Cirurgia DigestivaBrazil 2700; Health Sciences Medicine

13302 Arquivos Brasileiros de Oftalmologia 00042749 Active 2000-ongoing, 1979-1994, 1960-1977, 1949POR 0.67 0.95 0,96 DOAJ/ROAD Open Access Journal Belfort Editora Belfort Editora Brazil 2731; 2700; Health Sciences Medicine

59860 Arquivos Brasileiros de Psicologia 01008692 18095267 Active 2009-ongoing, 1982 0.18 0.15 0,15 DOAJ/ROAD Open Access Journal Fundacao Getulio Vargas Fundacao Getulio Vargas Brazil 3200; Social Sciences Psychology

28247 Arquivos de Gastroenterologia 00042803 Active 1973-ongoing POR 0.90 1.04 0,9 DOAJ/ROAD Open Access Journal Instituto Brasileiro de Estudos e Pesquisas de Gastroenterologia/Brazilian Institute for Studies and Research in GastroenterologyInstituto Brasileiro de Estudos e Pesquisas de Gastroenterologia/Brazilian Institute for Studies and Research in GastroenterologyBrazil 2715; Health Sciences Medicine

14224 Arquivos de Neuro-Psiquiatria 0004282X Active 1971-ongoing, 1947-1965POR, ENG, SPA 0.77 0.84 0,87 DOAJ/ROAD Open Access Journal Associacao Arquivos de Neuro-Psiquiatria Dr. Oswaldo LangeAssociacao Arquivos de Neuro-Psiquiatria Dr. Oswaldo LangeBrazil 2803; 2728; Life Sciences Health Sciences Medicine Neuroscience

21100447115 Austral: Brazilian Journal of Strategy and International Relations 22386912 Active 2012-ongoing ENG 0.03 0.14 0,04 DOAJ/ROAD Open Access Journal Universidade Federal do Rio Grande do SulUniversidade Federal do Rio Grande do SulBrazil 3320; Social Sciences Social Sciences

21100403825 Avaliacao Psicologica 16770471 21753431 Active 2015-ongoing POR, SPA 0.10 0.12 0,18 Journal Instituto Brasileiro de Avaliacao PsicologicaInstituto Brasileiro de Avaliacao PsicologicaBrazil 3200; Social Sciences Psychology

21100454974 Bakhtiniana 21764573 Active 2015-ongoing ENG 0.01 0.05 0,01 DOAJ/ROAD Open Access Journal LESS Catholic University - Sao PauloLESS Catholic University - Sao PauloBrazil 1208; 3310; 1211; 1203; Social Sciences Arts and Humanities Social Sciences

19600157006 BAR - Brazilian Administration Review 18077692 Active 2009-ongoing ENG 0.53 0.30 0,54 DOAJ/ROAD Open Access Journal Brazilian Administration ReviewBrazilian Administration Review Brazil 1408; Social Sciences Business, Management and Accounting

19700175253 Bioscience Journal 15163725 19813163 Active 2009-ongoing POR 0.40 0.50 0,4 Journal Univ Feder Uberlandia Univ Feder Uberlandia Brazil 1100; Life Sciences Agricultural and Biological Sciences

11700154374 Biota Neotropica 16760611 16760603 Active 2008-ongoing POR, ENG 0.87 0.92 1,27 DOAJ/ROAD Open Access Journal Centro de Referencia em Informacao AmbientalCentro de Referencia em Informacao AmbientalBrazil 1105; Life Sciences Agricultural and Biological Sciences

19900191880 Bolema - Mathematics Education Bulletin 0103636X 19804415 Active 2010-ongoing POR 0.10 0.13 0,3 DOAJ/ROAD Open Access Journal BOLEMA Departamento de MatematicaBOLEMA Departamento de MatematicaBrazil 3304; 2601; Social Sciences Physical Sciences Mathematics Social Sciences

19700175254 Boletim Centro de Pesquisa de Processamento de Alimentos 01020323 Active 2009-ongoing SPA, POR 0.11 0.12 0,06 DOAJ/ROAD Open Access Journal Universidade Federal do ParanaUniversidade Federal do ParanaBrazil 1103; Life Sciences Agricultural and Biological Sciences

19700201433 Boletim da Sociedade Paranaense de Matematica 00378712 21751188 Active 2002-ongoing ENG 0.33 0.28 0,39 DOAJ/ROAD Open Access Journal Sociedade Brasileira de MatematicaSociedade Brasileira de MatematicaBrazil 2600; Physical Sciences Mathematics

145734 Boletim de Ciencias Geodesicas 14134853 Active 2005-ongoing SPA 0.31 0.29 0,37 DOAJ/ROAD Open Access Journal Universidade Federal do ParanaUniversidade Federal do ParanaBrazil 1900; Physical Sciences Earth and Planetary Sciences

19700176046 Boletim do Instituto de Pesca 16782305 00469939 Active 2009-ongoing POR, ENG 0.46 0.40 0,52 DOAJ/ROAD Open Access Journal Instituto de Pesca Instituto de Pesca Brazil 1103; 1104; Life Sciences Agricultural and Biological Sciences

66571 Boletim Paranaense de Geosciencias 0067964X Active 2011-ongoing, 2008, 1996-2006POR, ENG 0.28 0.00 0,5 Journal UFPR, Departamento de GeologiaUFPR, Departamento de GeologiaBrazil 1900; Physical Sciences Earth and Planetary Sciences

19900193545 Boletimdo Museu Paraense Emilio Goeldi:Ciencias Humanas 19818122 Active 2011-ongoing ENG, POR 0.16 0.27 0,3 DOAJ/ROAD Open Access Journal Museu Paraense Emilio GoeldiMuseu Paraense Emilio Goeldi Brazil 3310; 3302; 3314; 1203; 1204; Social Sciences Arts and Humanities Social Sciences

38490 Bragantia 00068705 16784499 Active 1992-ongoing, 1985, 1979, 1977POR 0.84 1.11 1,29 DOAJ/ROAD Open Access Journal Instituto Agronomico Instituto Agronomico Brazil 1100; 2501; Life Sciences Physical Sciences Agricultural and Biological Sciences Materials Science

145331 Brazilian Archives of Biology and Technology 15168913 Active 1998-ongoing ENG 0.87 0.97 0,97 DOAJ/ROAD Open Access Journal Formerly known asArquivos de Biologia e TechnologiaInstituto de Tecnologia do ParanaInstituto de Tecnologia do ParanaBrazil 1000; General

21100894527 Brazilian Business Review 18082386 Active 2018-ongoing ENG Added Journal FUCAPE Business School FUCAPE Business School Brazil 1405; 1408; 2002; 1402; 1403; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance

24371 Brazilian Dental Journal 01036440 Active 1990-ongoing ENG 1.02 1.17 1,39 DOAJ/ROAD Open Access Journal Associacao Brasileira de Divulgacao CientificaAssociacao Brasileira de Divulgacao CientificaBrazil 3500; Health Sciences Dentistry

21100831445 Brazilian Dental Science 21786011 Active 2017-ongoing ENG 0,18 DOAJ/ROAD Open Access Journal Universidade Estadual Paulista, Institute of Science and Technology of Sao Jose dos CampoUniversidade Estadual Paulista, Institute of Science and Technology of Sao Jose dos CampoBrazil 3500; Health Sciences Dentistry

21100242601 Brazilian Journal of Analytical Chemistry 21793425 21793433 Active 2010-ongoing ENG 0.12 0.24 0,04 Journal DKK Comunicacao DKK Comunicacao Brazil 1602; Physical Sciences Chemistry

21100385417 Brazilian journal of anesthesiology (Elsevier) 01040014 Active 2013-ongoing 0.40 0.72 0,48 Medline-sourcedDOAJ/ROAD Open Access Journal Elsevier Editora Ltda Elsevier Brazil 2700; Health Sciences Medicine

13841 Brazilian journal of biology = Revista brasleira de biologia 15196984 Active 2000-ongoing ENG 0.67 0.88 1,05 DOAJ/ROAD Open Access Journal Formerly known asRevista Brasileira de BiologiaInternational Institute of EcologyInternational Institute of EcologyBrazil 1100; Life Sciences Agricultural and Biological Sciences

4900152701 Brazilian Journal of Cardiovascular Surgery 01027638 Active 2006-ongoing POR, ENG 0.34 0.45 0,82 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Cirurgia CardiovascularSociedade Brasileira de Cirurgia CardiovascularBrazil 2705; 2700; 2746; Health Sciences Medicine

16349 Brazilian Journal of Chemical Engineering 01046632 Active 1995-ongoing ENG 1.46 1.42 1,19 DOAJ/ROAD Open Access Journal Brazilian Society of Chemical EngineeringBrazilian Society of Chemical EngineeringBrazil 1500; Physical Sciences Chemical Engineering

21100432467 Brazilian Journal of Food Technology 19816723 Active 2015-ongoing POR, ENG 0.17 0.46 0,66 DOAJ/ROAD Open Access Journal Instituto de Tecnologia de Alimentos (ITAL)Instituto de Tecnologia de Alimentos (ITAL)Brazil 1106; Life Sciences Agricultural and Biological Sciences

21100266566 Brazilian Journal of Geology 23174889 23174692 Active 2013-ongoing ENG 0.71 1.15 1,4 DOAJ/ROAD Open Access Journal Formerly known asRevista Brasileira de GeocienciasSociedade Brasileira de GeologiaSociedade Brasileira de GeologiaBrazil 1900; Physical Sciences Earth and Planetary Sciences

21807 Brazilian Journal of Infectious Diseases 14138670 Active 2000-ongoing ENG 1.25 1.54 1,7 DOAJ/ROAD Open AccessArticles in Press Journal Elsevier Editora Ltda Elsevier Brazil 2725; 2726; Health Sciences Medicine

21100858711 Brazilian Journal of International Law 2236997X 22371036 Active 2017-ongoing ENG, POR 0,09 DOAJ/ROAD Open Access Journal Centro Universitario de BrasiliaCentro Universitario de Brasilia Brazil 3308; 3320; Social Sciences Social Sciences

28675 Brazilian Journal of Medical and Biological Research 0100879X Active 1973-ongoing ENG 1.48 1.69 1,82 DOAJ/ROAD Open Access Journal Formerly known asRevista brasileira de pesquisas medicas e biologicasAssociacao Brasileira de Divulgacao CientificaAssociacao Brasileira de Divulgacao CientificaBrazil 1307; 3000; 2700; 2403; 1314; 1303; 2800; 1304;Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Immunology and Microbiology Medicine Neuroscience Pharmacology, Toxicology and Pharmaceutics

130143 Brazilian Journal of Microbiology 15178382 Active 2000-ongoing ENG 1.41 2.00 2,7 DOAJ/ROAD Open Access Journal Formerly known asRevista de MicrobiologiaElsevier Editora Ltda Elsevier Brazil 2404; Life Sciences Immunology and Microbiology

21100899904 Brazilian Journal of Occupational Therapy 25268910 Active 2018-ongoing ITA;POR Added Journal Universidade Federal de Sao CarlosUniversidade Federal de Sao CarlosBrazil 3609; 3304; 3306; Social Sciences Health Sciences Social Sciences Health Professions

11800154572 Brazilian Journal of Oceanography 16798759 1982436X Active 2008-ongoing ENG 0.71 0.87 0,99 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo Universidade de Sao Paulo Brazil 1910; Physical Sciences Earth and Planetary Sciences

7400153104 Brazilian Journal of Oral Sciences 16773225 Active 2007-ongoing ENG 0.15 0.23 0,29 DOAJ/ROAD Open Access Journal Universidade Estadual de CampinasUniversidade Estadual de CampinasBrazil 3500; Health Sciences Dentistry

19700182901 Brazilian Journal of Pharmaceutical Sciences 19848250 21759790 Active 2009-ongoing ENG 0.76 0.70 0,69 DOAJ/ROAD Open Access Journal Formerly known asRevista Brasileira de Ciencias Farmaceuticas/Brazilian Journal of Pharmaceutical SciencesUniversidade de Sao Paulo Universidade de Sao Paulo Brazil 3000; Life Sciences Pharmacology, Toxicology and Pharmaceutics

5400152628 Brazilian Journal of Pharmacognsosy 0102695X 1981528X Active 2007-ongoing POR, ENG 1.51 1.88 2,03 DOAJ/ROAD Open Access Journal Sociedade Brasileira de FarmacognosiaSociedade Brasileira de FarmacognosiaBrazil 3000; Life Sciences Pharmacology, Toxicology and Pharmaceutics

10800153305 Brazilian Journal of Physical Therapy 14133555 18099246 Active 2007-ongoing POR, ENG 1.31 1.93 2,16 DOAJ/ROAD Open Access Journal Elsevier Editora Ltda Elsevier Brazil 2742; 2732; 3612; Health Sciences Medicine Health Professions

19900192736 Brazilian Journal of Probability and Statistics 01030752 Active 2011-ongoing ENG 0.55 0.65 0,69 DOAJ/ROAD Open Access Journal Associacao Brasileira de EstatisticaAssociacao Brasileira de EstatisticaBrazil 2613; Physical Sciences Mathematics

19700190322 Brazilian Journal of Veterinary Pathology 19830246 Active 2010-ongoing ENG 0.53 0.39 0,19 DOAJ/ROAD Open Access Journal Brazilian Association of Veterinary PathologyBrazilian Association of Veterinary PathologyBrazil 3401; Health Sciences Veterinary

19700182219 Brazilian Journal of Veterinary Research and Animal Science 14139596 16784456 Active 2006-ongoing ENG, POR 0.23 0.37 0,34 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo. Faculdade de Medicina VeterinariUniversidade de Sao Paulo Brazil 3400; Health Sciences Veterinary

21100863622 Brazilian Journalism Research 18084079 19819854 Active 2018-ongoing POR DOAJ/ROAD Open Access Journal Brazilian Association of Journalism ResearchersBrazilian Association of Journalism ResearchersBrazil 3315; Social Sciences Social Sciences

5600152968 Caderno CRH 01034979 Active 2009-ongoing POR 0.08 0.14 0,23 DOAJ/ROAD Open Access Journal Federal University of Bahia Human Resources CenterFederal University of Bahia Human Resources CenterBrazil 3312; 3316; Social Sciences Social Sciences

4500151519 Cadernos CEDES 01013262 Active 2006-ongoing SPA, POR 0.06 0.12 0,08 DOAJ/ROAD Open Access Journal Centro de Estudos Educacao e Sociedade - CEDESCentro de Estudos Educacao e Sociedade - CEDESBrazil 3304; Social Sciences Social Sciences

20600195060 Cadernos de Linguagem e Sociedade - Papers on Language and Society01049712 21794790 Active 2012-ongoing POR 0.07 0.04 0,04 Journal Thesaurus Editora de Brasilia LtdThesaurus Editora de Brasilia LtdBrazil 3310; 3312; 1203; Social Sciences Arts and Humanities Social Sciences

4700152714 Cadernos de Pesquisa 01001574 Active 2006-ongoing POR 0.12 0.23 0,25 DOAJ/ROAD Open Access Journal Fundacao Carlos Chagas Fundacao Carlos Chagas Brazil 3304; 3316; 3318; Social Sciences Social Sciences

20135 Cadernos de Saude Publica 0102311X Active 1998-ongoing ENG, POR, SPA 1.05 0.92 1,02 DOAJ/ROAD Open Access Journal Escola Nacional de Saude PublicaEscola Nacional de Saude PublicaBrazil 2739; Health Sciences Medicine

5600153164 Cadernos pagu 01048333 Active 2008-ongoing SPA, POR 0.18 0.31 0,33 DOAJ/ROAD Open Access Journal Universidade Estadual de Campinas, Instituto de Filosofia e Ciencias Humanas, Pagu, Centro de Estudos de GeneroUniversidade Estadual de Campinas, Instituto de Filosofia e Ciencias Humanas, Pagu, Centro de Estudos de GeneroBrazil 3318; Social Sciences Social Sciences

19700181224 Calidoscopio 21776202 Active 2010-ongoing POR 0.07 0.05 0,07 Journal Unisinos Unisinos Brazil 3310; 1203; Social Sciences Arts and Humanities Social Sciences

4700151716 Ceramica 03666913 Active 2006-ongoing POR, ENG 0.24 0.44 0,6 DOAJ/ROAD Open Access Journal Associacao Brasileiro de CeramicaAssociacao Brasileiro de CeramicaBrazil 2503; Physical Sciences Materials Science

5400152616 Cerne 01047760 Active 2007-ongoing POR, ENG, SPA 0.49 0.57 0,86 DOAJ/ROAD Open Access Journal Centro de Estudos em Recursos Naturais RenovaveisCentro de Estudos em Recursos Naturais RenovaveisBrazil 1107; Life Sciences Agricultural and Biological Sciences

19700188151 Check List 1809127X Active 2010-ongoing ENG 0.57 0.57 0,53 DOAJ/ROAD Open Access Journal Centro de Referencia em Informacao AmbientalCentro de Referencia em Informacao AmbientalBrazil 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100900129 Childhood and Philosophy 25255061 19845987 Active 2018-ongoing POR Added Journal State Univ of Rio de Janeiro - Center of Childhood and Philosophy StudiesState Univ of Rio de Janeiro - Center of Childhood and Philosophy StudiesBrazil 1211; 3204; 3304; Social Sciences Arts and Humanities Psychology Social Sciences

67311 Ciencia and Engenharia/ Science and Engineering Journal 0103944X Active 1997-ongoing POR 0.09 0.10 0,05 Journal Univ Feder Uberlandia Univ Feder Uberlandia Brazil 1000; General

21100212320 Ciencia Animal Brasileira 15182797 18096891 Active 2012-ongoing ENG, POR 0.32 0.34 0,41 DOAJ/ROAD Open Access Journal Universidade Federal De Goias (UFG)Universidade Federal De Goias (UFG)Brazil 3400; 1103; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

5000154508 Ciencia da Informacao 01001965 Active 2015-ongoing, 2006-2013POR, SPA 0.00 0.01 0,05 DOAJ/ROAD Open Access Journal Instituto Brasileiro de Bibliografia e Documentacao. Conselho nacional de pesquisasInstituto Brasileiro de Bibliografia e Documentacao. Conselho nacional de pesquisasBrazil 3309; Social Sciences Social Sciences

19200157040 Ciencia e Agrotecnologia 14137054 Active 2007-ongoing POR, ENG 0.87 0.97 1,08 DOAJ/ROAD Open Access Journal Universidade Federal de LavrasUniversidade Federal de Lavras Brazil 1111; 3400; 1102; 1103; 1106;Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

4700151729 Ciencia e Saude Coletiva 14138123 Active 2006-ongoing FRE, POR, ENG 0.85 0.86 0,96 DOAJ/ROAD Open Access Journal Associacao Brasileira de Pos-Graduacao em Saude ColetivaAssociacao Brasileira de Pos-Graduacao em Saude ColetivaBrazil 2739; 2719; Health Sciences Medicine

5400152643 Ciencia Florestal 01039954 19805098 Active 2007-ongoing POR, ENG 0.43 0.49 0,68 DOAJ/ROAD Open Access Journal Centro de Pesquisas FlorestaisCentro de Pesquisas FlorestaisBrazil 1107; Life Sciences Agricultural and Biological Sciences

4000151812 Ciencia Rural 01038478 Active 2006-ongoing POR, ENG 0.51 0.64 0,65 DOAJ/ROAD Open Access Journal Federal Universidade of Santa Maria. Center of Ciencias RuraisFederal Universidade of Santa Maria. Center of Ciencias RuraisBrazil 3400; 1102; 1103; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

21100877661 Civitas 15196089 19847289 Active 2018-ongoing POR Added Journal Edipucrs Edipucrs Brazil 3312; 3303; 3314; 3316; Social Sciences Social Sciences

4000148010 Clinics 18075932 Active 2005-ongoing POR, ENG 1.54 1.44 1,35 DOAJ/ROAD Open Access Journal Formerly known asRevista do Hospital das Clinicas de Faculdade de Medicina da Universidade de Sao PauloSao Paulo Universidade De Sao PauloSao Paulo Universidade De Sao PauloBrazil 2700; Health Sciences Medicine

21100309828 CoDAS 23171782 Active 2013-ongoing ENG, POR 0.50 0.43 0,51 Medline-sourcedDOAJ/ROAD Open Access Journal Formerly known asJornal da Sociedade Brasileira de FonoaudiologiaBrazilian Society of Speech-Language Pathology and AudiologyBrazilian Society of Speech-Language Pathology and AudiologyBrazil 3616; 2733; Health Sciences Medicine Health Professions

19600166402 Coffee Science 18096875 19843909 Active 2009-ongoing SPA, POR 0.57 0.54 0,55 DOAJ/ROAD Open Access Journal Universidade Federal de LavrasUniversidade Federal de Lavras Brazil 1110; 1111; 1106; Life Sciences Agricultural and Biological Sciences

21100853534 Cogitare Enfermagem 14148536 Active 2014-ongoing POR 0.00 0,2 Journal Universidade Federal do ParanaUniversidade Federal do ParanaBrazil 2900; Health Sciences Nursing

11500153302 Coluna/ Columna 18081851 Active 2008-ongoing POR 0.12 0.22 0,1 DOAJ/ROAD Open Access Journal Bevilaqua Publisher Bevilaqua Publisher Brazil 2728; 2732; 2746; Health Sciences Medicine

21100828026 Comunicacao Midia e Consumo 18064981 19837070 Active 2017-ongoing ENG, POR 0 DOAJ/ROAD Open Access Journal Superior School of Advertising and MarketingSuperior School of Advertising and MarketingBrazil 3315; Social Sciences Social Sciences

21100205929 Comunicata Scientiae 21769079 21775133 Active 2010-ongoing ENG, POR, ITA, SPA 0.37 0.48 0,41 DOAJ/ROAD Open Access Journal Federal University of Piaui Federal University of Piaui Brazil 1100; Life Sciences Agricultural and Biological Sciences

4800156305 Crop Breeding and Applied Biotechnology 15187853 Active 2006-ongoing ENG 0.88 1.06 1,01 DOAJ/ROAD Open Access Journal Board of Editors of the Hispanic American ReviewBoard of Editors of the Hispanic American ReviewBrazil 1102; 1305; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

19700174746 Custos e Agronegocio 18082882 Active 2009-ongoing POR 0.18 0.16 0,33 DOAJ/ROAD Open Access Journal Universidade Federal Rural de PernambucoUniversidade Federal Rural de PernambucoBrazil 1102; 1401; Life Sciences Social Sciences Agricultural and Biological Sciences Business, Management and Accounting

25953 Dados 00115258 Active 1996-ongoing POR 0.35 0.40 0,37 DOAJ/ROAD Open Access Journal Instituto Universitario de Pesquisas do Rio de JaneiroInstituto Universitario de Pesquisas do Rio de JaneiroBrazil 3300; Social Sciences Social Sciences

5000157105 DELTA Documentacao de Estudos em Linguistica Teorica e Aplicada01024450 Active 2006-ongoing POR 0.09 0.23 0,19 DOAJ/ROAD Open Access Journal Pontificia Universidade Catolica de Sao PauloPontificia Universidade Catolica de Sao PauloBrazil 3310; Social Sciences Social Sciences

19700172802 Dementia e Neuropsychologia 19805764 Active 2009-ongoing ENG 0.47 0.45 0,75 DOAJ/ROAD Open Access Journal Associacao Neurologia Cognitiva e do ComportamentoAssociacao Neurologia Cognitiva e do ComportamentoBrazil 2805; 2717; 2728; 2808; 2809;Life Sciences Health Sciences Medicine Neuroscience

21100372441 Dental Press Endodontics 21783713 Active 2014-ongoing, 2011 ENG 0.08 0.03 0,04 DOAJ/ROAD Open Access Journal Dental Press Editora Ltda Dental Press Editora Ltda Brazil 3500; Health Sciences Dentistry

21100197910 Dental Press Journal of Orthodontics 21769451 21776709 Active 2010-ongoing POR 0.69 0.85 0,84 DOAJ/ROAD Open Access Journal Formerly known asRevista Dental Press de Ortodontia e Ortopedia FacialDental Press Editora Ltda Dental Press Editora Ltda Brazil 3504; 3505; Health Sciences Dentistry

21100872774 Desenvolvimento e Meio Ambiente 1518952X 21769109 Active 2018-ongoing POR Added Journal Universidade Federal do ParanaUniversidade Federal do ParanaBrazil 2300; 3305; Social Sciences Physical Sciences Environmental Science Social Sciences

21100202958 Dialogos 14159945 21772940 Active 2012-ongoing POR 0.03 0.01 0,04 DOAJ/ROAD Open Access Journal Universidade Estadual de MaringaUniversidade Estadual de MaringaBrazil 1202; Social Sciences Arts and Humanities

21100248874 Dilemas 19835922 21782792 Active 2013-ongoing POR 0.09 0.14 0,15 DOAJ/ROAD Open Access Journal Universidade Federal do Rio de Janeiro - UFRJUniversidade Federal do Rio de JaneiroBrazil 3308; 3312; 3301; Social Sciences Social Sciences

21100207638 Discursos Fotograficos 18085652 19847939 Active 2012-ongoing POR 0.02 0.01 0 DOAJ/ROAD Open Access Journal State University of Londrina ECSC - Department of CommunicationState University of Londrina ECSC - Department of CommunicationBrazil 1213; 3315; Social Sciences Arts and Humanities Social Sciences

23521 Ecletica Quimica 01004670 Active 1996-ongoing POR, FRE, ENG 0,05 Journal Fundacao Editora UNESP Fundacao Editora UNESP Brazil 3100; 1600; Physical Sciences Chemistry Physics and Astronomy

21100895622 EconomiA 15177580 23582820 Active 2013-ongoing ENG 0,47 Added Journal National Association of Postgraduate Centers in Economics, ANPECNational Association of Postgraduate Centers in Economics, ANPECBrazil 2001; Social Sciences Economics, Econometrics and Finance

6400153156 Economia Aplicada 14138050 19805330 Active 2007-ongoing POR, ENG 0.19 0.16 0,1 DOAJ/ROAD Open Access Journal Faculdade de Economia, Administracao e Contabilidade de Ribeirao Preto da Universidade de Sao PauloFaculdade de Economia, Administracao e Contabilidade de Ribeirao Preto da Universidade de Sao PauloBrazil 2000; Social Sciences Economics, Econometrics and Finance

21100897945 Educacao and Realidade 01003143 21756236 Active 2018-ongoing ENG;POR Added Journal Universidade Federal do Rio Grande do Sul,Faculdade de EducacaoUniversidade Federal do Rio Grande do Sul,Faculdade de EducacaoBrazil 3301; 1201; 3304; Social Sciences Arts and Humanities Social Sciences

4700152249 Educacao e Pesquisa 15179702 Active 2006-ongoing, 1999-2002POR 0.29 0.21 0,39 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo, Faculdade de EducacaoUniversidade de Sao Paulo Brazil 3304; Social Sciences Social Sciences

4500151523 Educacao e Sociedade 01017330 Active 2006-ongoing POR 0.25 0.21 0,48 DOAJ/ROAD Open Access Journal Cortez and Moraes Cortez and Moraes Brazil 3304; Social Sciences Social Sciences

21100219310 Einstein (São Paulo, Brazil) 16794508 Active 2012-ongoing 0.66 0.63 0,84 Medline-sourcedDOAJ/ROAD Open Access Journal Instituto de Ensino e Pesquisa Albert EinsteinInstituto de Ensino e Pesquisa Albert EinsteinBrazil 2700; Health Sciences Medicine

101441 Engenharia Agricola 01006916 Active 2006-ongoing, 1981 POR 0.51 0.58 0,7 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Engenharia AgricolaSociedade Brasileira de Engenharia AgricolaBrazil 1101; Life Sciences Agricultural and Biological Sciences

4700152869 Engenharia Sanitaria e Ambiental 14134152 Active 2006-ongoing POR 0.30 0.48 0,45 DOAJ/ROAD Open Access Journal Associacao Brasileira de Engenharia Sanitaria e AmbientalAssociacao Brasileira de Engenharia Sanitaria e AmbientalBrazil 2311; Physical Sciences Environmental Science

8000153130 Ensaio 01044036 Active 2007-ongoing POR, ENG 0.30 0.26 0,38 DOAJ/ROAD Open Access Journal Fundacao Cesgranrio Fundacao Cesgranrio Brazil 3304; Social Sciences Social Sciences

21100872043 Epidemiologia e servicos de saude : revista do Sistema Unico de Saude do Brasil16794974 22379622 Active 2016-ongoing 0,97 Medline-sourced Added Journal Secretaria de Vigilancia em Saude do Ministerio da SaudeSecretaria de Vigilancia em Saude do Ministerio da SaudeBrazil 2700; Health Sciences Medicine

21100853577 Escola Anna Nery Revista de Enfermagem 14148145 Active 2014-ongoing POR 0,33 DOAJ/ROAD Open Access Journal Escola de Enfermagem Anna NeryEscola de Enfermagem Anna NeryBrazil 2900; Health Sciences Nursing

21100245908 Espaco Plural 15184196 1981478X Active 2012-ongoing POR, SPA 0.03 0.00 0,01 DOAJ/ROAD Open Access Journal Universidade Estadual do Oeste do ParanaUniversidade Estadual do Oeste do ParanaBrazil 3310; 1203; Social Sciences Arts and Humanities Social Sciences

4400151727 Estudos Avancados 01034014 Active 2006-ongoing POR 0.20 0.20 0,31 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo, Institudo de Estudos AvancadosUniversidade de Sao Paulo Brazil 3312; 3316; Social Sciences Social Sciences

21100790795 Estudos de Literatura Brasileira Contemporanea 15180158 23164018 Active 2016-ongoing POR, ENG 0.06 0,05 DOAJ/ROAD Open Access Journal Universidade de Brasilia Universidade de Brasilia Brazil 1208; Social Sciences Arts and Humanities

21100416194 Estudos de Psicologia (Campinas) 19820275 Active 2015-ongoing ENG, POR 0.28 0.30 0,45 DOAJ/ROAD Open Access Journal Pontificia Universidade Catolica de CampinasPontificia Universidade Catolica de CampinasBrazil 3200; Social Sciences Psychology

5400152702 Estudos de Psicologia (Natal) 1413294X Active 2006-ongoing POR, SPA 0.29 0.17 0,37 DOAJ/ROAD Open Access Journal Universidade Federal do Rio Grande do NorteUniversidade Federal do Rio Grande do NorteBrazil 3200; Social Sciences Psychology

20708 Estudos Economicos 01014161 19805357 Active 2008-ongoing, 1992, 1987, 1981POR, ENG 0.12 0.22 0,21 DOAJ/ROAD Open Access Journal Instituto de Pesquisas EconomicasInstituto de Pesquisas EconomicasBrazil 2000; Social Sciences Economics, Econometrics and Finance

23132 Estudos Feministas 0104026X 18069584 Active 2006-ongoing, 1994-1995POR 0.11 0.16 0,21 DOAJ/ROAD Open Access Journal Universidade Federal de Santa CatarinaUniversidade Federal de Santa CatarinaBrazil 3318; Social Sciences Social Sciences

21100887850 Estudos Historicos 01032186 21781494 Active 2018-ongoing POR Added Journal Fundacao Getulio Vargas Fundacao Getulio Vargas Brazil 1208; 3312; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

16300154799 Estudos Ibero-Americanos 01014064 1980864X Active 2002-ongoing ENG 0.02 0.04 0,07 DOAJ/ROAD Open Access Journal Pontificia Universidade CatolicaPontificia Universidade Catolica Brazil 1202; Social Sciences Arts and Humanities

21100840182 Estudos Internacionais 2317773X Active 2017-ongoing POR 0 Journal Editora PUC-Minas Editora PUC-Minas Brazil 3320; Social Sciences Social Sciences

21100416511 Ethnobiology and Conservation 22384782 Active 2012-ongoing ENG 2.79 3.77 3,15 Journal Universidade Federal Rural de PernambucoUniversidade Federal Rural de PernambucoBrazil 2309; 1110; 3314; 1103; 2303;Life Sciences Social Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science Social Sciences

5800170623 Filosofia Unisinos 15195023 19848234 Active 2010-ongoing POR 0.00 0.04 0,1 Journal Universidade do Vale do Rio dos SinosUniversidade do Vale do Rio dos SinosBrazil 1211; Social Sciences Arts and Humanities

20000195005 Floresta 00153826 19824688 Active 2011-ongoing ENG, POR 0.32 0.48 0,51 DOAJ/ROAD Open Access Journal Universidade Federal do ParanaUniversidade Federal do ParanaBrazil 2309; 2303; 1107; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100211740 Floresta e Ambiente 14150980 21798087 Active 2012-ongoing ENG, POR 0.59 0.48 0,66 DOAJ/ROAD Open Access Journal Universidade Federal Rural do Rio de Janeiro, Instituto de FlorestasUniversidade Federal Rural do Rio de Janeiro, Instituto de FlorestasBrazil 1107; Life Sciences Agricultural and Biological Sciences

4500151502 Food Science and Technology 01012061 1678457X Active 2006-ongoing 0.80 1.36 1,86 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Ciencia e Tecnologia de AlimentosSociedade Brasileira de Ciencia e Tecnologia de AlimentosBrazil 1106; 1305; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

21100464746 Fronteiras 22388869 Active 2015-ongoing POR 0.00 0.11 0,12 DOAJ/ROAD Open Access Journal University Center Annapolis University Center Annapolis Brazil 3300; 2300; Social Sciences Physical Sciences Environmental Science Social Sciences

28317 GED - Gastrenterologia Endoscopia Digestiva 01017772 Active 2014-ongoing, 2010-2011, 1997-2008POR 0.00 0.00 0,03 Journal Redprint Editora Ltda. Redprint Editora Ltda. Brazil 2715; 2741; Health Sciences Medicine

22186 Genetics and Molecular Biology 14154757 Active 1998-ongoing ENG 1.53 1.67 2,22 DOAJ/ROAD Open Access Journal Formerly known asRevista Brasileira de GeneticaSociedade Brasileira de GeneticaSociedade Brasileira de GeneticaBrazil 1311; 1312; Life Sciences Biochemistry, Genetics and Molecular Biology

22190 Genetics and Molecular Research 16765680 Active 2002-ongoing ENG 0.93 0.94 0,94 DOAJ/ROAD Open Access Journal Fundacao de Pesquisas Cientificas de Ribeirao PretoFundacao de Pesquisas Cientificas de Ribeirao PretoBrazil 1311; 1312; 2700; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

33825 Geociencias 01019082 Active 2005-ongoing, 1992-1997, 1988-1990, 1982-1985POR 0.13 0.30 0,15 Journal Fundacao Editora UNESP Fundacao Editora UNESP Brazil 1900; Physical Sciences Earth and Planetary Sciences

98641 Geologia USP - Serie Cientifica 1519874X 23169095 Active 2002-ongoing ENG 0.40 0.51 0,21 DOAJ/ROAD Open Access Journal Instituto de geociencias da Universidade de Sao PauloInstituto de geociencias da Universidade de Sao PauloBrazil 1907; Physical Sciences Earth and Planetary Sciences

4700152225 Gestao e Producao 0104530X Active 2006-ongoing POR, SPA 0.32 0.20 0,43 DOAJ/ROAD Open Access Journal Universidade Federal de Sao CarlosUniversidade Federal de Sao CarlosBrazil 2209; 1403; Social Sciences Physical Sciences Business, Management and Accounting Engineering

21100868212 Hematology, Transfusion and Cell Therapy 25311379 25311387 Active 2018-ongoing ENG 0,74 DOAJ/ROAD Open AccessArticles in Press Journal Formerly known asRevista Brasileira de Hematologia e HemoterapiaElsevier Editora Ltda Elsevier Brazil 2720; 2723; Health Sciences Medicine

100069 Historia 01019074 19804369 Active 2007-ongoing, 2002 ENG, POR 0.10 0.06 0,06 DOAJ/ROAD Open Access Journal Universidade Estadual Paulista (UNESP)Universidade Estadual Paulista (UNESP)Brazil 1202; 3316; Social Sciences Arts and Humanities Social Sciences

21100239819 Historia da Educacao 14143518 22363459 Active 2013-ongoing POR, SPA 0.12 0.09 0,08 DOAJ/ROAD Open Access Journal Universidade Federal de Santa MariaUniversidade Federal de Santa MariaBrazil 3304; Social Sciences Social Sciences

21100245921 Historia da Historiografia 19839928 Active 2013-ongoing POR 0.07 0.06 0,09 DOAJ/ROAD Open Access Journal Universidade Federal do Estado do Rio de Janeiro, Programa de Pos-Graduacao em HistoriaUniversidade Federal do Estado do Rio de Janeiro, Programa de Pos-Graduacao em HistoriaBrazil 1202; Social Sciences Arts and Humanities

19700183029 Historia Unisinos 15193861 Active 2010-ongoing POR 0.03 0.07 0,08 Journal Universidade do Vale do Rio dos Sinos (UNISINOS)Universidade do Vale do Rio dos Sinos (UNISINOS)Brazil 1202; Social Sciences Arts and Humanities

14784 Historia, Ciencias, Saude - Manguinhos 01045970 Active 1994-ongoing POR, SPA, ENG 0.11 0.18 0,27 DOAJ/ROAD Open Access Journal Fundacao Oswaldo Cruz Fundacao Oswaldo Cruz Brazil 1207; 2700; Social Sciences Health Sciences Arts and Humanities Medicine

4700152715 Horizontes Antropologicos 01047183 Active 2006-ongoing POR 0.19 0.27 0,31 DOAJ/ROAD Open Access Journal Universidade Federal do Rio Grande do SulUniversidade Federal do Rio Grande do SulBrazil 3314; Social Sciences Social Sciences

8600153101 Horticultura Brasileira 01020536 18069991 Active 2007-ongoing SPA, ENG 0.52 0.85 0,63 DOAJ/ROAD Open Access Journal Sociedade de Olericultura do BrasilSociedade de Olericultura do BrasilBrazil 1108; 1110; 1111; Life Sciences Agricultural and Biological Sciences

21100860059 Hypnos 14139138 21775346 Active 2017-ongoing SPA 0,07 Journal Paulus Editora Paulus Editora Brazil 1211; 1205; Social Sciences Arts and Humanities

19800188009 Iheringia - Serie Botanica 00734705 Active 2010-ongoing POR 0.26 0.30 0,46 DOAJ/ROAD Open Access Journal Fundacao Zoobotanica do Rio GrandeFundacao Zoobotanica do Rio GrandeBrazil 1110; Life Sciences Agricultural and Biological Sciences

4700152458 Iheringia - Serie Zoologia 00734721 Active 2006-ongoing, 2001-2002ENG, POR 0.45 0.53 0,67 DOAJ/ROAD Open Access Journal Fundacao Zoobotanica do Rio GrandeFundacao Zoobotanica do Rio GrandeBrazil 1103; Life Sciences Agricultural and Biological Sciences

21100225018 Ilha do Desterro 01014846 Active 2012-ongoing ENG, POR 0.14 0.11 0,22 DOAJ/ROAD Open Access Journal Universidade Federal de Santa CatarinaUniversidade Federal de Santa CatarinaBrazil 1208; Social Sciences Arts and Humanities

19900191879 Informacao e Sociedade 01040146 18094783 Active 2011-ongoing POR 0.13 0.21 0,08 DOAJ/ROAD Open Access Journal Universidade Federal de Campina GrandeUniversidade Federal de Campina GrandeBrazil 3312; 3315; Social Sciences Social Sciences

21100900132 Interacao em Psicologia 19818068 19818076 Active 2018-ongoing ENG;SPA Added Journal Universidade Federal do Parana - Departamento de PsicologiaUniversidade Federal do ParanaBrazil 3200; Social Sciences Psychology

12045 Interface: Comunicacao, Saude, Educacao 14143283 Active 2007-ongoing, 1980 ENG, POR, SPA 0.34 0.39 0,61 DOAJ/ROAD Open Access Journal Nucleo de Comunicacao, Fundacao UNINucleo de Comunicacao, Fundacao UNIBrazil 3315; 3304; 3306; Social Sciences Social Sciences

19930 International Braz J Urol: official journal of the Brazilian Society of Urology16775538 16776119 Active 2002-ongoing ENG 0.71 0.81 0,78 DOAJ/ROAD Open Access Journal Formerly known asBrazilian Journal of UrologyBrazilian Society of Urology Brazilian Society of Urology Brazil 2748; Health Sciences Medicine

20500195026 International Journal of High Dilution Research 19826206 Active 2011-ongoing ENG 0.21 0.14 0,26 DOAJ/ROAD Open Access Journal Universidade Estadual Paulista - UNESPUniversidade Estadual Paulista (UNESP)Brazil 2707; Health Sciences Medicine

4900152411 IRRIGA 14137895 Active 2006-ongoing POR 0.39 0.51 0,5 Journal Universidade Estadual Paulista (UNESP)Universidade Estadual Paulista (UNESP)Brazil 2312; Physical Sciences Environmental Science

19900192709 Jornal brasileiro de nefrologia : orgão oficial de Sociedades Brasileira e Latino-Americana de Nefrologia21758239 Active 2010-ongoing 0.61 0.81 0,88 Medline-sourcedDOAJ/ROAD Open Access Journal Elsevier Editora Elsevier Brazil 2700; Health Sciences Medicine

4700152478 Jornal Brasileiro de Patologia e Medicina Laboratorial 16762444 Active 2006-ongoing, 2001-2002POR, ENG 0.17 0.21 0,28 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Patologia ClinicaSociedade Brasileira de Patologia ClinicaBrazil 1308; 3607; 2734; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine Health Professions

4500151503 Jornal Brasileiro de Pneumologia 18063713 18063756 Active 2004-ongoing POR 1.08 0.96 1,01 DOAJ/ROAD Open Access Journal Formerly known asJornal de PneumologiaSociedade Brasileira de Pneumologia e TisiologiaSociedade Brasileira de Pneumologia e TisiologiaBrazil 2740; Health Sciences Medicine

16240 Jornal Brasileiro de Psiquiatria 00472085 Active 1982-ongoing, 1964-1977POR 0.50 0.41 0,5 DOAJ/ROAD Open Access Journal ECN - Editora Cientifica Nacional Ltda.ECN - Editora Cientifica Nacional Ltda.Brazil 2738; Health Sciences Medicine

17573 Jornal Brasileiro de Reproducao Assistida 15175693 Active 2000-ongoing POR 0.12 0.61 1,11 Journal Villimpress Villimpress Brazil 2729; Health Sciences Medicine

15096 Jornal de Pediatria 00217557 Active 1973-ongoing, 1950-1965, 1948ENG 1.94 1.63 1,88 DOAJ/ROAD Open AccessArticles in Press Journal Elsevier Editora Ltda Elsevier Brazil 2735; Health Sciences Medicine

145494 Jornal Vascular Brasileiro 16775449 16777301 Active 2005-ongoing POR, ENG 0.20 0.21 0,4 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Angiologia e Cirurgia VascularSociedade Brasileira de Angiologia e Cirurgia VascularBrazil 2705; Health Sciences Medicine

19700188347 Journal of Aerospace Technology and Management 19849648 21759146 Active 2009-ongoing ENG 0.33 0.51 1,03 DOAJ/ROAD Open Access Journal Instituto de Aeronautica e Espaco-IAEInstituto de Aeronautica e Espaco-IAEBrazil 2202; Physical Sciences Engineering

21100791269 Journal of Animal Behaviour and Biometeorology 23181265 Active 2013-ongoing POR, ENG 0.28 0.38 0,51 Journal Universidade Federal Rural do Semi-AridoUniversidade Federal Rural do Semi-AridoBrazil 1902; 1103; 2303; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Environmental Science

4000152106 Journal of Applied Oral Science 16787757 Active 2006-ongoing ENG, POR 1.47 1.73 1,9 DOAJ/ROAD Open Access Journal Faculdade de Medicina da Universidade de Sao PauloFaculdade de Medicina da Universidade de Sao PauloBrazil 3500; Health Sciences Dentistry

21100231621 Journal of Coloproctology 22379363 Active 2011-ongoing POR 0.35 0.34 0,29 DOAJ/ROAD Open Access Journal Formerly known asRevista Brasileira de ColoproctologiaSociedade Brasileira de ColoproctologiaSociedade Brasileira de ColoproctologiaBrazil 2715; Health Sciences Medicine

21100456639 Journal of Integrated Coastal Zone Management 16468872 Active 2015-ongoing POR, ENG 0.43 0.55 0,7 Journal UNIVALI (Universidade do Vale do Itajai)UNIVALI (Universidade do Vale do Itajai)Brazil 2308; 2312; 1104; 1910; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Environmental Science

21100383742 Journal of Materials Research and Technology 22387854 Active 2012-ongoing 2.33 3.62 4,79 DOAJ/ROAD Open Access Journal Elsevier Editora Ltda Elsevier Brazil 2506; 2508; 2502; 2503; Physical Sciences Materials Science

20500195068 Journal of Microwaves, Optoelectronics and Electromagnetic Applications21791074 Active 2011-ongoing ENG, POR 0.31 0.69 0,81 DOAJ/ROAD Open Access Journal Formerly known asJournal of Microwaves and OptoelectronicsBrazilian Microwave and Optoelectronics SocietyBrazilian Microwave and Optoelectronics SocietyBrazil 2208; Physical Sciences Engineering

19800188012 Journal of Morphological Sciences 21770298 Active 2010-ongoing ENG 0.16 0.15 0,15 DOAJ/ROAD Open Access Journal Formerly known asBrazilian Journal for Morphological SciencesUniversidade Estadual de CampinasUniversidade Estadual de CampinasBrazil 1307; 2722; 2702; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

21100871681 Journal of Operations and Supply Chain Management 19843046 Active 2018-ongoing ENG Added Journal Fundacao Getulio Vargas Fundacao Getulio Vargas Brazil 1802; 1803; 1404; Social Sciences Business, Management and Accounting Decision Sciences

21100812853 Journal of Physical Education (Maringa) 24482455 Active 2016-ongoing ENG 0.36 0,22 DOAJ/ROAD Open Access Journal Formerly known asRevista da Educacao FisicaUniversidade Estadual de MaringaUniversidade Estadual de MaringaBrazil 2739; 3304; Social Sciences Health Sciences Medicine Social Sciences

21100268426 Journal of Seed Science 23171537 Active 2013-ongoing ENG, POR 0.62 0.79 0,81 DOAJ/ROAD Open Access Journal Formerly known asRevista Brasileira de SementesAssociacao Brasileira de Tecnologia de SementesAssociacao Brasileira de Tecnologia de SementesBrazil 1102; Life Sciences Agricultural and Biological Sciences

22729 Journal of the Brazilian Chemical Society 01035053 16784790 Active 1996-ongoing ENG 1.21 1.46 1,46 DOAJ/ROAD Open Access Journal Sociedade Braslleira de QuirnicaSociedade Braslleira de QuirnicaBrazil 1600; Physical Sciences Chemistry

19700186945 Journal of Urban and Environmental Engineering 19823932 Active 2007-ongoing ENG 0.37 0.27 0,46 DOAJ/ROAD Open Access Journal Universidade Federal da ParanaUniversidade Federal do ParanaBrazil 3322; 2305; Social Sciences Physical Sciences Environmental Science Social Sciences

8000153148 Kriterion 0100512X 19815336 Active 2007-ongoing POR, ENG 0.03 0.04 0,03 DOAJ/ROAD Open Access Journal Universidade Federal de Minas GeraisUniversidade Federal de Minas GeraisBrazil 1211; Social Sciences Arts and Humanities

5700164339 Lua Nova - Revista de Cultura e Politica 01026445 Active 2006-ongoing POR 0.16 0.26 0,22 DOAJ/ROAD Open Access Journal Cedec Cedec Brazil 3312; Social Sciences Social Sciences

21100792805 Machado de Assis em Linha 19836821 Active 2016-ongoing POR, ENG 0.00 0,01 DOAJ/ROAD Open Access Journal Universidade De Sao Paulo Universidade de Sao Paulo Brazil 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

5100154602 Mana: Estudos de Antropologia Social 01049313 Active 2006-ongoing POR 0.42 0.38 0,33 DOAJ/ROAD Open Access Journal Universidade Federal do Rio de JaneiroUniversidade Federal do Rio de JaneiroBrazil 1201; 3314; Social Sciences Arts and Humanities Social Sciences

21100851336 Manuscrito 01006045 2317630X Active 2017-ongoing ENG 0,12 DOAJ/ROAD Open Access Journal Universidade Estadual de Campinas - UNICAMP, Centro de Logica, Epistemologia e Historia da CienciaUniversidade Estadual de Campinas - UNICAMP, Centro de Logica, Epistemologia e Historia da CienciaBrazil 1211; Social Sciences Arts and Humanities

100147322 Materials Research 15161439 Active 2005-ongoing ENG 0.94 1.35 1,4 DOAJ/ROAD Open Access Journal Universidade Federal de Sao CarlosUniversidade Federal de Sao CarlosBrazil 2210; 2211; 3104; 2500; Physical Sciences Engineering Materials Science Physics and Astronomy

18364 Medicina 00766046 21767262 Active 1991-ongoing POR 0.16 0.11 0,15 Journal Universidade de Sao Paulo Universidade de Sao Paulo Brazil 2700; Health Sciences Medicine

21100829266 Medicina Veterinaria (Brazil) 18094678 Active 2008-ongoing POR 0.14 0,08 Journal Universidade Federal Rural de PernambucoUniversidade Federal Rural de PernambucoBrazil 3400; Health Sciences Veterinary

15205 Memorias do Instituto Oswaldo Cruz 00740276 16788060 Active 1980-ongoing, 1974-1976, 1951-1971, 1948POR 2.20 2.49 2,66 DOAJ/ROAD Open Access Journal Fundacao Oswaldo Cruz Fundacao Oswaldo Cruz Brazil 2726; Health Sciences Medicine

20000195095 Meta: Avaliacao 21752753 Active 2009-ongoing POR 0.09 0.29 0,13 DOAJ/ROAD Open Access Journal Fundacao Cesgranrio Fundacao Cesgranrio Brazil 3304; Social Sciences Social Sciences

19900191750 Motriz. Revista de Educacao Fisica 14159805 19806574 Active 2010-ongoing POR, ENG 0.49 0.71 0,52 DOAJ/ROAD Open Access Journal Universidade Estadual Paulista (UNESP)Universidade Estadual Paulista (UNESP)Brazil 2700; 3306; Social Sciences Health Sciences Medicine Social Sciences

19700182354 Movimento 0104754X 19828918 Active 2010-ongoing POR, ENG 0.25 0.34 0,35 DOAJ/ROAD Open Access Journal Universidade Federal do Rio Grande do SulUniversidade Federal do Rio Grande do SulBrazil 3304; Social Sciences Social Sciences

19900191874 Musica Hodie 16763939 Active 2010-ongoing POR 0.04 0.06 0,06 DOAJ/ROAD Open Access Journal Universidade Federal De Goias (UFG)Universidade Federal De Goias (UFG)Brazil 1210; Social Sciences Arts and Humanities

21100226422 Nau Literaria 19814526 Active 2012-ongoing POR 0.00 0,02 DOAJ/ROAD Open Access Journal Universidade Federal do Rio Grande do SulUniversidade Federal do Rio Grande do SulBrazil 1208; Social Sciences Arts and Humanities

21100224446 Neotropical Biology and Conservation 18099939 22363777 Active 2012-ongoing ENG 0.45 0.52 0,55 DOAJ/ROAD Open Access Journal Universidade do Vale do Rio dos SinosUniversidade do Vale do Rio dos SinosBrazil 2309; Physical Sciences Environmental Science

5200153106 Neotropical Ichthyology 16796225 Active 2006-ongoing ENG 1.42 1.32 1,41 DOAJ/ROAD Open Access Journal Sociedade Brasileira de IctiologiaSociedade Brasileira de IctiologiaBrazil 1104; Life Sciences Agricultural and Biological Sciences

5700163481 Nova Economia 01036351 Active 2008-ongoing ENG, SPA, POR 0.12 0.13 0,17 DOAJ/ROAD Open Access Journal Universidade Federal de Minas GeraisUniversidade Federal de Minas GeraisBrazil 2000; Social Sciences Economics, Econometrics and Finance

5600152869 Novos Estudos CEBRAP 01013300 19805403 Active 2007-ongoing POR, ENG 0.15 0.21 0,3 DOAJ/ROAD Open Access Journal CEBRAP - Centro Brasileiro de Analise e PlanejamentoCEBRAP - Centro Brasileiro de Analise e PlanejamentoBrazil 3300; Social Sciences Social Sciences

19700169987 O Mundo da Saude 01047809 Active 2011-ongoing POR, ENG 0.07 0.08 0,09 DOAJ/ROAD Open Access Journal Editora do Centro Universitario Sao CamiloEditora do Centro Universitario Sao CamiloBrazil 2739; Health Sciences Medicine

15191 O Papel (Brazil) 00311057 Active 1996-2013 POR 0.05 0.03 0,03 Trade Journal Associacao Brasileira Tecnica de Celulose e PapelAssociacao Brasileira Tecnica de Celulose e PapelBrazil 2209; 2214; 2500; 1500; 1600; Physical Sciences Chemical EngineeringChemistry Engineering Materials Science

19700175820 Oecologia Australis 21776199 Active 2010-ongoing SPA, POR, ENG 0.46 0.47 0,55 DOAJ/ROAD Open Access Journal Formerly known asOecologia BrasiliensisUniversidade Federal do Rio de JaneiroUniversidade Federal do Rio de JaneiroBrazil 2303; Physical Sciences Environmental Science

145190 Online Brazilian Journal of Nursing 16764285 Active 2004-ongoing ENG, SPA, POR 0.22 0.17 0,15 Journal Fluminense Federal UniversityFluminense Federal University Brazil 2900; Health Sciences Nursing

5100154603 Opiniao Publica 01046276 Active 2006-ongoing POR 0.34 0.61 0,6 DOAJ/ROAD Open Access Journal Centro de Estudos de Opiniao Publica, Universidade Estadual de CampinasCentro de Estudos de Opiniao Publica, Universidade Estadual de CampinasBrazil 3312; Social Sciences Social Sciences

21100833032 Opus 01037412 15177017 Active 2017-ongoing POR 0,05 DOAJ/ROAD Open Access Journal National Association of Music Research and PostgraduatesNational Association of Music Research and PostgraduatesBrazil 1210; Social Sciences Arts and Humanities

21100820675 Orbital 19846428 Active 2017-ongoing ENG 0,21 DOAJ/ROAD Open Access Journal Universidade Federal de Mato Grosso do Sul, Departamento de QuimicaUniversidade Federal de Mato Grosso do Sul, Departamento de QuimicaBrazil 2501; 1500; 1600; Physical Sciences Chemical EngineeringChemistry Materials Science

21100792747 Ornamental Horticulture 2447536X Active 2016-ongoing ENG, POR 0.08 0,43 DOAJ/ROAD Open Access Journal Brazilian Society of Floriculture and Ornamental PlantsBrazilian Society of Floriculture and Ornamental PlantsBrazil 1108; 1110; Life Sciences Agricultural and Biological Sciences

20000195050 Paideia 0103863X 19824327 Active 2011-ongoing SPA, POR 0.38 0.53 0,82 DOAJ/ROAD Open Access Journal Universidade of Sao Paulo, Faculty of Philosophy, Languages and Literature, and Human SciencesUniversidade of Sao Paulo, Faculty of Philosophy, Languages and Literature, and Human SciencesBrazil 3200; 3304; Social Sciences Psychology Social Sciences

11500153501 Pan-American Journal of Aquatic Sciences 18099009 Active 2008-ongoing ENG, POR, SPA 0.45 0.29 0,43 DOAJ/ROAD Open Access Journal Panamjas Panamjas Brazil 1104; 1105; Life Sciences Agricultural and Biological Sciences

4900153108 Papeis Avulsos de Zoologia 00311049 18070205 Active 2006-ongoing, 2002 SPA, ENG, POR 0.63 0.84 0,7 DOAJ/ROAD Open Access Journal Sao Paulo Universidade De Sao PauloSao Paulo Universidade De Sao PauloBrazil 1103; Life Sciences Agricultural and Biological Sciences

21100197942 Periodico Tche Quimica 18060374 21790302 Active 2011-ongoing POR 0.09 0.10 0,64 DOAJ/ROAD Open Access Journal Tche Quimica Group Tche Quimica Group Brazil 3304; 1600; 1000; 3611; Social Sciences Physical Sciences Health Sciences General Chemistry Social Sciences Health Professions

21100900136 Perspectiva Teologica 01024469 21768757 Active 2018-ongoing POR;SPA Added Journal Faculdade Jesuita de Filosofia e TeologiaFaculdade Jesuita de Filosofia e TeologiaBrazil 3312; 1211; 1212; 3304; Social Sciences Arts and Humanities Social Sciences

11700154713 Perspectivas em Ciencia da Informacao 14139936 Active 2008-ongoing POR 0.10 0.24 0,17 DOAJ/ROAD Open Access Journal A Escola A Escola Brazil 3309; 1209; 1710; Social Sciences Physical Sciences Arts and Humanities Computer Science Social Sciences

21100817643 Perspectives in Ecology and Conservation 25300644 Active 2017-ongoing ENG 2.49 3,14 DOAJ/ROAD Open Access Journal Formerly known asNatureza a ConservacaoAssociacao Brasileira de Ciencia Ecologica e ConservacaoAssociacao Brasileira de Ciencia Ecologica e ConservacaoBrazil 2308; 2309; 2303; Physical Sciences Environmental Science

72196 Pesquisa Agropecuaria Brasileira 0100204X 16783921 Active 1996-ongoing, 1983-1984, 1978ENG, SPA, POR 0.88 0.86 0,76 DOAJ/ROAD Open Access Journal Empresa Basileira de Pesquisa AgropecuariaEmpresa Basileira de Pesquisa AgropecuariaBrazil 1102; 1103; Life Sciences Agricultural and Biological Sciences

19700182009 Pesquisa Agropecuaria Tropical 15176398 19834063 Active 2010-ongoing POR 0.80 0.63 0,72 DOAJ/ROAD Open Access Journal Universidade Federal De Goias (UFG)Universidade Federal De Goias (UFG)Brazil 1102; Life Sciences Agricultural and Biological Sciences

19300156929 Pesquisa Brasileira em Odontopediatria e Clinica Integrada 15190501 19834632 Active 2009-ongoing POR 0.19 0.46 0,82 DOAJ/ROAD Open Access Journal Associacao de Apoio a Pesquisa em Saude Bucal - APESBAssociacao de Apoio a Pesquisa em Saude Bucal - APESBBrazil 3500; 2735; Health Sciences Medicine Dentistry

52142 Pesquisa odontologica brasileira = Brazilian oral research 15177491 Active 2001-ongoing 1.01 1.21 1,55 DOAJ/ROAD Open Access Journal Formerly known asRevista de odontologia da Universidade de Sao Paulo / USPUniversidade de Sao Paulo Universidade de Sao Paulo Brazil 3500; 2700; Health Sciences Medicine Dentistry

5000153602 Pesquisa Operacional 01017438 Active 2006-ongoing ENG, POR 0.72 0.57 0,66 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Pesquisa OperacionalSociedade Brasileira de Pesquisa OperacionalBrazil 1803; Social Sciences Decision Sciences

18819 Pesquisa Veterinaria Brasileira 0100736X Active 1996-ongoing ENG, POR 0.56 0.48 0,42 DOAJ/ROAD Open Access Journal Colegio Brasileiro de Patologia AnimalColegio Brasileiro de Patologia AnimalBrazil 3400; Health Sciences Veterinary

19600157208 Pesquisas em Geociencias 15182398 Active 2009-ongoing SPA, ENG, FRE, POR 0.38 0.26 0,34 DOAJ/ROAD Open Access Journal Universidade Federal do Rio Grande do SulUniversidade Federal do Rio Grande do SulBrazil 1900; Physical Sciences Earth and Planetary Sciences

200147128 Phyllomedusa 15191397 Active 2005-ongoing POR, SPA, ENG 0.64 0.49 0,48 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo Universidade de Sao Paulo Brazil 1103; Life Sciences Agricultural and Biological Sciences

75153 Physis (Rio de Janeiro, Brazil) 01037331 18094481 Active 2008-ongoing, 1969-1984POR 0.30 0.34 0,33 DOAJ/ROAD Open Access Journal Instituto de Medicina Social da Universidade do Estado do Rio de JaneiroInstituto de Medicina Social da Universidade do Estado do Rio de JaneiroBrazil 2739; 2719; 3306; Social Sciences Health Sciences Medicine Social Sciences

4500151501 Planta Daninha 01008358 Active 2006-ongoing POR 0.62 0.70 0,67 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Herbicidas e Ervas DaninhasSociedade Brasileira de Herbicidas e Ervas DaninhasBrazil 1110; 1102; 1314; 1303; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

5000156907 Polimeros 01041428 Active 2006-ongoing POR 0.58 0.73 1,09 DOAJ/ROAD Open Access Journal ABPol ABPol Brazil 1605; 1501; Physical Sciences Chemical EngineeringChemistry

21100898955 Praxis Educativa 18094031 18094309 Active 2018-ongoing POR Added Journal Universidade Estadual de Ponta GrossaUniversidade Estadual de Ponta GrossaBrazil 3301; 3304; Social Sciences Social Sciences

21100207202 Principia 08675392 18081711 Active 2012-ongoing POL 0.00 0.03 0,09 DOAJ/ROAD Open Access Journal Universidade Federal de Santa CatarinaUniversidade Federal de Santa CatarinaBrazil 1207; 1211; Social Sciences Arts and Humanities

7900153109 Producao 01036513 Active 2007-ongoing POR, ENG 0.28 0.38 0,52 DOAJ/ROAD Open Access Journal Associacao Brasileira de Engenharia de ProducaoAssociacao Brasileira de Engenharia de ProducaoBrazil 2209; Physical Sciences Engineering

10900153310 Psicologia Clinica 01035665 19805438 Active 2007-ongoing POR 0.15 0,14 DOAJ/ROAD Open Access Journal Pontificia Universidade Catolica do Rio de JaneiroPontificia Universidade Catolica do Rio de JaneiroBrazil 2738; 3203; Social Sciences Health Sciences Medicine Psychology

4700152865 Psicologia e Sociedade 01027182 Active 2006-ongoing ENG, POR 0.37 0.25 0,27 DOAJ/ROAD Open Access Journal Associacao Brasileira de Psicologia SocialAssociacao Brasileira de Psicologia SocialBrazil 3207; Social Sciences Psychology

4700152863 Psicologia em Estudo 14137372 Active 2006-ongoing POR 0.09 0.16 0,13 DOAJ/ROAD Open Access Journal Universidade Estadual de MaringaUniversidade Estadual de MaringaBrazil 3200; Social Sciences Psychology

21100211304 Psicologia Escolar e Educacional 14138557 21753539 Active 2012-ongoing SPA, POR 0.25 0.22 0,25 DOAJ/ROAD Open Access Journal Associacao Brasileira de Psicologia Escolar e Educacional (ABRAPEE)Associacao Brasileira de Psicologia Escolar e Educacional (ABRAPEE)Brazil 3204; 3207; Social Sciences Psychology

19700180913 Psicologia USP 01036564 Active 2006-ongoing POR 0.11 0.17 0,23 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo Universidade de Sao Paulo Brazil 3200; Social Sciences Psychology

4700152605 Psicologia: Teoria e Pesquisa 01023772 Active 2006-ongoing POR 0.36 0.23 0,21 DOAJ/ROAD Open Access Journal Departamento de Psicologia, Universidade de BrasiliaDepartamento de Psicologia, Universidade de BrasiliaBrazil 3200; Social Sciences Psychology

18667 Psiquiatria Biologica 01047787 Active 1996-ongoing 0.08 0.10 0,11 Journal Associacao Brasileira de Psiquiatria BiologicaAssociacao Brasileira de Psiquiatria BiologicaBrazil 2738; Health Sciences Medicine

21100842850 Quaternary and Environmental Geosciences 21766142 Active 2017-ongoing POR 0,45 DOAJ/ROAD Open Access Journal Associacao Brasileira de Estudos do QuaternarioAssociacao Brasileira de Estudos do QuaternarioBrazil 1904; 1907; 2306; Physical Sciences Earth and Planetary Sciences Environmental Science

21479 Quimica Nova 01004042 Active 1997-ongoing, 1992 SPA, POR, ENG 0.60 0.77 0,72 DOAJ/ROAD Open Access Journal Sociedade Brasileira de QuimicaSociedade Brasileira de QuimicaBrazil 1600; Physical Sciences Chemistry

4000151814 Radiologia Brasileira 01003984 Active 2006-ongoing POR 1.09 1.17 1,27 DOAJ/ROAD Open Access Journal Colegio Brasileiro de RadiologiaColegio Brasileiro de RadiologiaBrazil 2741; Health Sciences Medicine

73467 RA'E GA - O Espaco Geografico em Analise 15164136 Active 2008-ongoing, 2002-2006POR 0.08 0.07 0,18 DOAJ/ROAD Open Access Journal Universidade Federal do ParanaUniversidade Federal do ParanaBrazil 3305; Social Sciences Social Sciences

21100212700 RAE Revista de Administracao de Empresas 00347590 Active 2007-ongoing POR, ENG 0.38 0.49 0,8 DOAJ/ROAD Open Access Journal Fundacao Getulio Vargas, Escola de Administracao de Empresas de Sao PauloFundacao Getulio Vargas, Escola de Administracao de Empresas de Sao PauloBrazil 1406; 1408; 1410; 1403; 1401; 1405; 1803; 1802; 1407;Social Sciences Business, Management and Accounting Decision Sciences

21100823383 Research on Biomedical Engineering 24464732 24464740 Active 2015-ongoing ENG 0.61 0,89 DOAJ/ROAD Open Access Journal Formerly known asRevista Brasileira de Engenharia BiomedicaSociedade Brasileira de Engenharia BiomedicaSociedade Brasileira de Engenharia BiomedicaBrazil 2204; Physical Sciences Engineering

21100239409 Revista Ambiente e Agua 1980993X Active 2013-ongoing ENG, POR, SPA 0.55 0.65 0,65 DOAJ/ROAD Open Access Journal Instituto de Pesquisas Ambientais em Bacias Hidrograficas (IPABHi)Instituto de Pesquisas Ambientais em Bacias Hidrograficas (IPABHi)Brazil 2739; 2300; 1104; Life Sciences Physical Sciences Health Sciences Agricultural and Biological Sciences Environmental Science Medicine

4300151410 Revista Arvore 01006762 Active 2006-ongoing POR 0.68 0.56 0,64 DOAJ/ROAD Open Access Journal Sociedade de Investigacoes Florestais, Universidade Federal de VicosaSociedade de Investigacoes Florestais, Universidade Federal de VicosaBrazil 1107; Life Sciences Agricultural and Biological Sciences

21100894742 Revista Baiana de Enfermagem 01025430 21788650 Active 2018-ongoing ENG;SPA Added Journal Universidade Federal da BahiaUniversidade Federal da Bahia Brazil 2739; 2900; Health Sciences Medicine Nursing

21949 Revista Brasileira de Anestesiologia 00347094 Active 1994-ongoing, 1960-1982POR 0.69 0.73 0,92 DOAJ/ROAD Open AccessArticles in Press Journal Elsevier Editora Ltda Elsevier Brazil 2703; Health Sciences Medicine

5000156908 Revista Brasileira de Ciencia Avicola 1516635X Active 2006-ongoing, 2002 POR, ENG 0.56 0.55 0,71 DOAJ/ROAD Open Access Journal Fundacao APINCO de Ciencia e Technologia AvicolasFundacao APINCO de Ciencia e Technologia AvicolasBrazil 1103; Life Sciences Agricultural and Biological Sciences

145505 Revista Brasileira de Ciencia do Solo 01000683 Active 2004-ongoing POR 0.96 1.22 1,21 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Ciencia do SoloSociedade Brasileira de Ciencia do SoloBrazil 1111; 1102; Life Sciences Agricultural and Biological Sciences

21100264366 Revista Brasileira de Ciencias do Esporte 01013289 21793255 Active 2013-ongoing POR 0.23 0.23 0,4 DOAJ/ROAD Open AccessArticles in Press Journal Colegio Brasileiro de Ciencias do Esporte (CBCE)Colegio Brasileiro de Ciencias do Esporte (CBCE)Brazil 3612; 3306; Social Sciences Health Sciences Social Sciences Health Professions

4700152250 Revista Brasileira de Ciencias Sociais 01026909 Active 2006-ongoing POR 0.20 0.18 0,29 DOAJ/ROAD Open Access Journal Associacao Nacional de Pos-Graduacao e Pesquisa em Ciencias SociaisAssociacao Nacional de Pos-Graduacao e Pesquisa em Ciencias SociaisBrazil 3300; Social Sciences Social Sciences

19700190355 Revista Brasileira de Cineantropometria e Desempenho Humano14158426 19800037 Active 2010-ongoing POR 0.50 0.55 0,54 DOAJ/ROAD Open Access Journal Universidade Federal de Santa CatarinaUniversidade Federal de Santa CatarinaBrazil 2737; 1314; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

5700160666 Revista Brasileira de Crescimento e Desenvolvimento Humano 01041282 Active 2012-ongoing POR, ENG 0.38 0.56 0,62 DOAJ/ROAD Open Access Journal Centro de Estudos do Crescimento e do Desenvolvimento do Ser HumanoCentro de Estudos do Crescimento e do Desenvolvimento do Ser HumanoBrazil 3319; Social Sciences Social Sciences

4800156204 Revista Brasileira de Economia 00347140 Active 2006-ongoing, 2001-2002ENG, POR 0.12 0.32 0,23 DOAJ/ROAD Open Access Journal Instituto Brasileiro de EconomiaInstituto Brasileiro de EconomiaBrazil 2000; Social Sciences Economics, Econometrics and Finance

6600153105 Revista Brasileira de Educacao 14132478 1809449X Active 2007-ongoing ENG, POR 0.21 0.26 0,3 DOAJ/ROAD Open Access Journal Associacao Nacional de Pos-graduacao e Pesquisa em EducacaoAssociacao Nacional de Pos-graduacao e Pesquisa em EducacaoBrazil 3304; Social Sciences Social Sciences

10800153304 Revista Brasileira de Educacao Especial 14136538 Active 2007-ongoing POR 0.28 0.21 0,24 DOAJ/ROAD Open Access Journal Universidade Metodista de PiracicabaUniversidade Metodista de PiracicabaBrazil 3304; Social Sciences Social Sciences

29385 Revista brasileira de enfermagem 00347167 Active 1995-ongoing, 1983-1987, 1976-1979, 1973, 1967-1971, 19650.45 0.52 0,57 Medline-sourcedDOAJ/ROAD Open Access Journal Continued as Anais de enfermagemAssociacao Brasileira de EnfermagemAssociacao Brasileira de EnfermagemBrazil 2700; Health Sciences Medicine

4800156203 Revista Brasileira de Engenharia Agricola e Ambiental 14154366 Active 2006-ongoing ENG, POR, SPA 0.86 0.91 0,9 DOAJ/ROAD Open Access Journal Universidade Federal da Paraiba, Centro de Ciencias e Tecnologia, Departamento de Engenharia AgricolaUniversidade Federal da Paraiba, Centro de Ciencias e Tecnologia, Departamento de Engenharia AgricolaBrazil 1102; 2305; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

4700152850 Revista Brasileira de Ensino de Fisica 18061117 18069126 Active 2006-ongoing ENG, POR 0.21 0.20 0,24 DOAJ/ROAD Open Access Journal Sociedade Brasileira de FisicaSociedade Brasileira de Fisica Brazil 3100; 3304; Social Sciences Physical Sciences Physics and Astronomy Social Sciences

4300151406 Revista Brasileira de Entomologia 00855626 Active 2005-ongoing, 2003 ENG, POR 0.82 0.84 1,06 DOAJ/ROAD Open AccessArticles in Press Journal Sociedade Brasileira de EntomologiaSociedade Brasileira de EntomologiaBrazil 1109; Life Sciences Agricultural and Biological Sciences

4600151502 Revista Brasileira de Epidemiologia 1415790X Active 2006-ongoing POR, ENG 0.93 1.06 1,2 DOAJ/ROAD Open Access Journal Associacao Brasileira de Pos-Graduacao em Saude ColetivaAssociacao Brasileira de Pos-Graduacao em Saude ColetivaBrazil 2713; Health Sciences Medicine

89299 Revista brasileira de estudos de populacao 01023098 Active 2007-ongoing, 1996, 1984-1992POR 0.31 0.22 0,25 DOAJ/ROAD Open Access Journal Associacao Brasileira De Estudos PopulacionaisAssociacao Brasileira De Estudos PopulacionaisBrazil 3317; Social Sciences Social Sciences

4700152500 Revista Brasileira de Fruticultura 01002945 Active 2006-ongoing SPA, POR 0.62 0.65 0,72 DOAJ/ROAD Open Access Journal Sociedade Brasileira de FruticulturaSociedade Brasileira de FruticulturaBrazil 1110; 1102; 1106; Life Sciences Agricultural and Biological Sciences

28600 Revista Brasileira de Geofisica 0102261X Active 1993-ongoing POR 0.23 0.18 0,2 DOAJ/ROAD Open Access Journal Sociedade Brasileira de GeotisicaSociedade Brasileira de GeotisicaBrazil 1908; Physical Sciences Earth and Planetary Sciences

21100847074 Revista Brasileira de Geomorfologia 15191540 22365664 Active 2017-ongoing POR 0,23 DOAJ/ROAD Open Access Journal Uniao Brasileira de GeomorfologiaUniao Brasileira de GeomorfologiaBrazil 1904; Physical Sciences Earth and Planetary Sciences

19300157111 Revista Brasileira de Gestao de Negocios 18064892 19830807 Active 2004-ongoing POR 0.40 0.36 0,52 DOAJ/ROAD Open Access Journal Fundacao Escola de Comercio Alvares Penteado (FECAP)Fundacao Escola de Comercio Alvares Penteado (FECAP)Brazil 1408; 1410; 1403; Social Sciences Business, Management and Accounting

7200153148 Revista Brasileira de Gestao e Desenvolvimento Regional 1809239X Active 2007-ongoing POR 0.06 0.07 0,08 DOAJ/ROAD Open Access Journal Universidade de Taubate Universidade de Taubate Brazil 3322; 3312; 2301; 3305; Social Sciences Physical Sciences Environmental Science Social Sciences

4700153103 Revista Brasileira de Ginecologia e Obstetricia 01007203 Active 2006-ongoing POR 0.61 0.60 0,76 DOAJ/ROAD Open AccessArticles in Press Journal Medisa Editora Medisa Editora Brazil 2729; Health Sciences Medicine

17700156301 Revista brasileira de ginecologia e obstetricía : revista da Federação Brasileira das Sociedades de Ginecologia e Obstetrícia18069339 18069339 Active 2008-ongoing Medline-sourcedDOAJ/ROAD Open Access Journal Rio De Janeiro Rev Y Med, Editora Arte E CienciaRio De Janeiro Rev Y Med, Editora Arte E CienciaBrazil 2700; Health Sciences Medicine

8100153108 Revista Brasileira de Historia 01020188 01020188 Active 2007-ongoing, 2001 ENG, POR 0.08 0.13 0,07 DOAJ/ROAD Open Access Journal Associacao Nacional dos Professores Universitarios de Historia, ANPUHAssociacao Nacional dos Professores Universitarios de Historia, ANPUHBrazil 3312; 1202; 3316; 3305; Social Sciences Arts and Humanities Social Sciences

17600155317 Revista Brasileira de Linguistica Aplicada 16760786 19846398 Active 2017-ongoing ENG 0,29 DOAJ/ROAD Open Access Journal Universidade de Minas Gerais Universidade de Minas Gerais Brazil 3310; 1203; Social Sciences Arts and Humanities Social Sciences

19917 Revista Brasileira de Medicina do Esporte 15178692 Active 2003-ongoing POR 0.32 0.34 0,41 DOAJ/ROAD Open Access Journal Redprint Editora Ltda. Redprint Editora Ltda. Brazil 3612; 2732; Health Sciences Medicine Health Professions

21100199541 Revista Brasileira de Medicina do Trabalho 16794435 Active 2011-ongoing POR 0.56 0.30 0,33 Journal Associacao Nacional de Medicina do TrabalhoAssociacao Nacional de Medicina do TrabalhoBrazil 2737; Health Sciences Medicine

21100855893 Revista Brasileira de Medicina Veterinaria 01002430 25272179 Active 2010-ongoing POR, ENG 0.09 0,14 DOAJ/ROAD Open Access Journal Universidade Federal FluminenseUniversidade Federal FluminenseBrazil 3400; Health Sciences Veterinary

21100242263 Revista Brasileira de Meteorologia 01027786 Active 2013-ongoing POR, SPA, ENG 0.36 0.52 0,66 DOAJ/ROAD Open Access Journal Sociedade Brasileira de MeteorologiaSociedade Brasileira de MeteorologiaBrazil 1902; Physical Sciences Earth and Planetary Sciences

19259 Revista Brasileira de Neurologia e Psiquiatria 14140365 Active 2013-ongoing, 2008-2010, 1999-2000POR 0.00 0.05 0,03 Journal Editora Cientifica Nacional Editora Cientifica Nacional Brazil 2738; 2728; Health Sciences Medicine

15100 Revista Brasileira de Oftalmologia 00347280 Active 1973-ongoing, 1947-1971POR 0.28 0.11 0,17 DOAJ/ROAD Open Access Journal Sociedade Brasileira de OftalmologiaSociedade Brasileira de OftalmologiaBrazil 2731; 2746; Health Sciences Medicine

21100202508 Revista Brasileira de Orientacao Profissional 16793390 Active 2011-ongoing POR, SPA 0.19 0.16 0,25 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo, Faculdade de FilosofiaUniversidade de Sao Paulo Brazil 1407; 3202; 3304; Social Sciences Business, Management and Accounting Psychology Social Sciences

12989 Revista Brasileira de Ortopedia 01023616 Active 2011-ongoing, 1996-2000POR 0.38 0.67 0,72 DOAJ/ROAD Open AccessArticles in Press Journal Elsevier Editora Ltda Elsevier Brazil 2732; 2746; Health Sciences Medicine

4700152300 Revista brasileira de otorrinolaringologia (English ed.) 18088694 Active 2005-ongoing ENG 0.72 0.89 1,09 DOAJ/ROAD Open AccessArticles in Press Journal Elsevier Editora Ltda Elsevier Brazil 2733; Health Sciences Medicine

19700182346 Revista Brasileira de Paleontologia 15197530 22361715 Active 2010-ongoing ENG 0.76 0.65 0,78 DOAJ/ROAD Open Access Journal Sociedade Brasileira de PaleontologiaSociedade Brasileira de PaleontologiaBrazil 1911; Physical Sciences Earth and Planetary Sciences

4500151538 Revista brasileira de parasitologia veterinaria = Brazilian journal of veterinary parasitology : Orgao Oficial do Colegio Brasileiro de Parasitologia Veterinaria.0103846X Active 2005-ongoing ENG, POR 1.21 1.55 1,27 Medline-sourcedDOAJ/ROAD Open Access Journal Colegio Brasileiro de Parasitologia VeterinariaColegio Brasileiro de Parasitologia VeterinariaBrazil 3400; 2405; Life Sciences Health Sciences Immunology and Microbiology Veterinary

5700168481 Revista Brasileira de Politica Internacional 00347329 Active 2008-ongoing POR 0.32 0.54 0,48 DOAJ/ROAD Open Access Journal Instituto Brasileiro de Relacoes InternacionaisInstituto Brasileiro de Relacoes InternacionaisBrazil 3320; 1202; Social Sciences Arts and Humanities Social Sciences

21100824951 Revista Brasileira de Politicas Publicas 21798338 22361677 Active 2017-ongoing POR 0,34 DOAJ/ROAD Open Access Journal Centro Universitario de BrasiliaCentro Universitario de Brasilia Brazil 3321; Social Sciences Social Sciences

19262 Revista Brasileira de Psiquiatria 15164446 Active 1999-ongoing POR 1.91 1.67 1,96 DOAJ/ROAD Open Access Journal Associacao Brasileira de PsiquiatriaAssociacao Brasileira de PsiquiatriaBrazil 2738; Health Sciences Medicine

21100810419 Revista Brasileira de Recursos Hidricos 23180331 Active 2016-ongoing POR, ENG 0.34 0,63 DOAJ/ROAD Open Access Journal Brazilian Journal of Water ResourcesBrazilian Journal of Water ResourcesBrazil 1904; 2312; 1104; 1910; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Environmental Science

21100212311 Revista Brasileira de Saude e Producao Animal 15199940 Active 2012-ongoing POR, ENG 0.31 0.40 0,33 DOAJ/ROAD Open Access Journal Universidade Federal da BahiaUniversidade Federal da Bahia Brazil 1103; Life Sciences Agricultural and Biological Sciences

4700152203 Revista Brasileira de Saude Materno Infantil 15193829 Active 2005-ongoing, 2002 ENG, POR 0.31 0.46 0,55 DOAJ/ROAD Open Access Journal Instituto Materno Infantil de PernambucoInstituto Materno Infantil de PernambucoBrazil 2739; 2729; 2735; Health Sciences Medicine

21100229105 Revista Brasileira de Terapia Intensiva 0103507X 19824335 Active 2012-ongoing ENG 0.84 0.81 0,79 DOAJ/ROAD Open Access Journal Associacao de Medicina Intensiva BrasileiraAssociacao de Medicina Intensiva BrasileiraBrazil 2706; 2700; Health Sciences Medicine

18852 Revista Brasileira de Zootecnia 15163598 18069290 Active 1996-ongoing POR 0.70 0.74 0,88 DOAJ/ROAD Open Access Journal Sociedade Brasileira de ZootecniaSociedade Brasileira de ZootecniaBrazil 1103; Life Sciences Agricultural and Biological Sciences

19900193854 Revista Brasileirade Ciencias Agrarias 19811160 19810997 Active 2011-ongoing ENG, POR 0.33 0.47 0,45 DOAJ/ROAD Open Access Journal Universidade Federal Rural de PernambucoUniversidade Federal Rural de PernambucoBrazil 1100; Life Sciences Agricultural and Biological Sciences

19700181006 Revista Caatinga 0100316X 19832125 Active 2010-ongoing POR, ENG 0.33 0.55 0,63 DOAJ/ROAD Open Access Journal University Federal Rural Semiarid (UFERSA)University Federal Rural Semiarid (UFERSA)Brazil 1100; Life Sciences Agricultural and Biological Sciences

82230 Revista Ceres 0034737X 21773491 Active 2012-ongoing, 1984, 1982,1980, 1978ENG 0.55 0.60 0,53 DOAJ/ROAD Open Access Journal Universidade Federal De VicosaUniversidade Federal De VicosaBrazil 1100; 3400; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

16900154709 Revista Ciencia Agronomica 18066690 Active 2008-ongoing ENG, POR 0.83 0.86 0,96 DOAJ/ROAD Open Access Journal Universidade Federal do CearaUniversidade Federal do Ceara Brazil 1108; 1111; 1102; Life Sciences Agricultural and Biological Sciences

21100407629 Revista Contabilidade e Financas 1808057X Active 2015-ongoing POR 0.10 0.17 0,41 DOAJ/ROAD Open Access Journal Universidade De Sao Paulo Universidade de Sao Paulo Brazil 2003; 1402; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance

21100227422 Revista da Abordagem Gestaltica 18096867 Active 2012-ongoing POR 0.03 0.07 0,07 Journal Institute for Research and Training in Gestalt therapy GoianiaInstitute for Research and Training in Gestalt therapy GoianiaBrazil 3312; 3207; Social Sciences Psychology Social Sciences

27990 Revista da Associacao Medica Brasileira 01044230 Active 1992-ongoing ENG 0.67 0.67 0,8 DOAJ/ROAD Open Access Journal Formerly known asAMB; revista da Associacao Medica BrasileiraElsevier Editora Ltda Elsevier Brazil 2700; Health Sciences Medicine

30008 Revista da Escola de Enfermagem da U S P 00806234 Active 1967-ongoing SPA, ENG, POR 0.48 0.59 0,82 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo Universidade de Sao Paulo Brazil 2900; Health Sciences Nursing

23092 Revista da Sociedade Brasileira de Medicina Tropical 00378682 Active 1986-ongoing, 1972-1976ENG, POR 1.09 1.29 1,45 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Medicina TropicalSociedade Brasileira de Medicina TropicalBrazil 2725; 2726; 2405; Life Sciences Health Sciences Immunology and Microbiology Medicine

21100896892 Revista de Administracao Mackenzie 15186776 16786971 Active 2018-ongoing ENG Added Journal Mackenzie Presbyterian UniversityMackenzie Presbyterian UniversityBrazil 3312; 1400; Social Sciences Business, Management and Accounting Social Sciences

10800153306 Revista de Administracao Publica 00347612 19823134 Active 2007-ongoing POR, SPA 0.31 0.34 0,35 DOAJ/ROAD Open Access Journal Escola Brasileira de Administracao Publica da Fundacao Getulio VargasEscola Brasileira de Administracao Publica da Fundacao Getulio VargasBrazil 3321; Social Sciences Social Sciences

5600152949 Revista de Antropologia 00347701 16789857 Active 2006-ongoing SPA, POR 0.08 0.07 0,26 Journal Universidade de Sao Paulo Universidade de Sao Paulo Brazil 3314; Social Sciences Social Sciences

21100831466 Revista de Ciencias Agroveterinarias 16769732 22381171 Active 2017-ongoing POR 0,25 DOAJ/ROAD Open Access Journal Universidade Federal de Santa CatarinaUniversidade Federal de Santa CatarinaBrazil 1110; 1111; 3400; 1102; 1103; 1106;Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

4700152283 Revista de Ciencias Farmaceuticas Basica e Aplicada 18084532 Active 2005-ongoing POR 0.20 0.23 0,04 DOAJ/ROAD Open Access Journal Formerly known asRevista de Ciencias FarmaceuticasUniversidade Estadual Paulista (UNESP)Universidade Estadual Paulista (UNESP)Brazil 3003; Life Sciences Pharmacology, Toxicology and Pharmaceutics

21100242828 Revista de Direito, Estado e Telecomunicacoes 19849729 Active 2013-ongoing POR 0.00 0.04 0,11 DOAJ/ROAD Open Access Journal Universidade de Brasilia Universidade de Brasilia Brazil 2208; 3308; 1705; Social Sciences Physical Sciences Computer Science Engineering Social Sciences

12600154757 Revista de Economia Contemporanea 14159848 Active 2008-ongoing POR 0.08 0.11 0,2 DOAJ/ROAD Open Access Journal Instituto de Economa da Universidade Federal do Rio de JaneiroInstituto de Economa da Universidade Federal do Rio de JaneiroBrazil 2000; Social Sciences Economics, Econometrics and Finance

4900152713 Revista de Economia e Sociologia Rural 01032003 Active 2006-ongoing ENG, POR 0.40 0.45 0,32 DOAJ/ROAD Open Access Journal Sociedade Brasileira de Economia e Sociologia RuralSociedade Brasileira de Economia e Sociologia RuralBrazil 2002; 3300; 1102; 1107; Life Sciences Social Sciences Agricultural and Biological Sciences Economics, Econometrics and Finance Social Sciences

5800169372 Revista de Economia Politica/Brazilian Journal of Political Economy01013157 Active 2007-ongoing ENG, SPA 0.29 0.34 0,4 DOAJ/ROAD Open Access Journal Centro de Economia Politica Centro de Economia Politica Brazil 3320; 2000; 3312; Social Sciences Economics, Econometrics and Finance Social Sciences

21100811503 Revista de Estudos Constitucionais, Hermeneutica e Teoria do Direito 21752168 Active 2016-ongoing POR, SPA, ENG 0.00 0,03 DOAJ/ROAD Open Access Journal Universidade do Vale do Rio dos SinosUniversidade do Vale do Rio dos SinosBrazil 3308; Social Sciences Social Sciences

19900191816 Revista de Filosofia: Aurora 01044443 19805934 Active 2010-ongoing POR 0.03 0.03 0,02 DOAJ/ROAD Open Access Journal Pontificia Universidade Catolica ParanaPontificia Universidade Catolica ParanaBrazil 1211; Social Sciences Arts and Humanities

21100268407 Revista de Gestao Social e Ambiental 1981982X Active 2013-ongoing POR 0.13 0.10 0,12 DOAJ/ROAD Open Access Journal Associacao Nacional de Pos-Graduacao e Pesquisa em AdministracaoAssociacao Nacional de Pos-Graduacao e Pesquisa em AdministracaoBrazil 2308; 3305; Social Sciences Physical Sciences Environmental Science Social Sciences

19900193645 Revista de Historia Regional 14140055 Active 2011-ongoing SPA, POR 0.05 0.10 0,06 DOAJ/ROAD Open Access Journal Departamento de Historia, Universidade Estadual de Ponta GrossaDepartamento de Historia, Universidade Estadual de Ponta GrossaBrazil 1202; Social Sciences Arts and Humanities

21100855986 Revista de Investigacoes Constitucionais 23595639 Active 2014-ongoing ENG, POR 0,3 DOAJ/ROAD Open Access Journal Universidade Federal do ParanaUniversidade Federal do ParanaBrazil 3308; 3312; Social Sciences Social Sciences

5800152988 Revista de Letras 01013505 19817886 Active 2004-ongoing POR 0.00 0.00 0,02 Journal Universidade Estadual Paulista (UNESP)Universidade Estadual Paulista (UNESP)Brazil 1208; 1211; Social Sciences Arts and Humanities

28002 Revista de Nutricao 14155273 Active 2000-ongoing POR 0.46 0.49 0,52 DOAJ/ROAD Open Access Journal Pontificia Universidade Catolica de CampinasPontificia Universidade Catolica de CampinasBrazil 2916; 2701; Health Sciences Medicine Nursing

19274 Revista de Psiquiatria Clinica 01016083 Active 2000-ongoing POR 0.41 0.55 0,6 DOAJ/ROAD Open Access Journal Lemos Editorial & Graficos Ltda.Lemos Editorial & Graficos Ltda.Brazil 2738; Health Sciences Medicine

22596 Revista de Saude Publica 00348910 Active 1967-ongoing POR, SPA 1.65 1.63 1,84 DOAJ/ROAD Open Access Journal Formerly known asArquivos da Faculdade de Higiene e Saude Publica da Universidade de Sao PauloUniversidade de Sao Paulo Universidade de Sao Paulo Brazil 2739; Health Sciences Medicine

5200152619 Revista de Sociologia e Politica 01044478 Active 2006-ongoing POR, SPA 0.34 0.45 0,44 DOAJ/ROAD Open Access Journal Grupo de Estudos Estado e Sociedade, Universidade Federal do ParanaGrupo de Estudos Estado e Sociedade, Universidade Federal do ParanaBrazil 3312; Social Sciences Social Sciences

10800153307 Revista do Colegio Brasileiro de Cirurgioes 01006991 Active 2007-ongoing POR 0.53 0.53 0,57 DOAJ/ROAD Open Access Journal Colegio Brasileiro de CirurgioesColegio Brasileiro de Cirurgioes Brazil 2746; Health Sciences Medicine

22364 Revista do Instituto de Medicina Tropical de Sao Paulo 00364665 Active 1961-ongoing POR, ENG 1.03 1.47 1,39 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo Universidade de Sao Paulo Brazil 2725; 2700; Health Sciences Medicine

21100790352 Revista do Instituto Geologico 0100929X 21761892 Active 2016-ongoing POR 0.70 0,47 Journal Instituto Geologico, Secretaria do Meio AmbienteInstituto Geologico, Secretaria do Meio AmbienteBrazil 1907; Physical Sciences Earth and Planetary Sciences

20000195063 Revista em Agronegocio e Meio Ambiente 19819951 21769168 Active 2008-ongoing POR 0.06 0.19 0,1 DOAJ/ROAD Open Access Journal University Centre of Maringa - CESUMARUniversity Centre of Maringa - CESUMARBrazil 1100; 2300; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

19700187810 Revista Enfermagem 01043552 Active 2010-ongoing POR, ENG 0.29 0.37 0,14 Journal Universidade do Estado do Rio de JaneiroUniversidade do Estado do Rio de JaneiroBrazil 2900; Health Sciences Nursing

4700151917 Revista Escola de Minas 03704467 Active 2006-ongoing POR, ENG 0.26 0.20 0,39 DOAJ/ROAD Open Access Journal Escola de minas Escola de minas Brazil 1905; 1906; 1907; 2311; 2500; Physical Sciences Earth and Planetary Sciences Environmental Science Materials Science

29388 Revista gaucha de enfermagem / EENFUFRGS 01026933 19831447 Active 1999-ongoing, 1994-1997, 1989-1992, 1984-19860.42 0.52 0,62 Medline-sourcedDOAJ/ROAD Open Access Journal Universidade Federal do Rio Grande do SulUniversidade Federal do Rio Grande do SulBrazil 2700; Health Sciences Medicine

29389 Revista Latino-Americana de Enfermagem 01041169 15188345 Active 1993-ongoing POR, ENG 1.01 0.88 0,77 DOAJ/ROAD Open Access Journal University of Sao Paulo, Ribeirao Preto College of Nursing OrganisationUniversity of Sao Paulo, Ribeirao Preto College of Nursing OrganisationBrazil 2900; Health Sciences Nursing

19200157024 Revista Latinoamericana de Psicopatologia Fundamental 14154714 Active 2008-ongoing POR, FRE, SPA, ENG 0.11 0.10 0,06 DOAJ/ROAD Open Access Journal Associacao Universitaria de Pesquisa em Psicopatologia FundamentalAssociacao Universitaria de Pesquisa em Psicopatologia FundamentalBrazil 2738; 3203; Social Sciences Health Sciences Medicine Psychology

17700155039 Revista Materia 15177076 Active 2009-ongoing POR, ENG, SPA 0.28 0.48 0,42 DOAJ/ROAD Open Access Journal Universidade Federal do Rio de Janeiro, Coordenacao dos Programas de Pos-Graduacao em EngenhariaUniversidade Federal do Rio de JaneiroBrazil 3100; 2500; 1600; Physical Sciences Chemistry Materials Science Physics and Astronomy

19900193269 Revista Odonto Ciencia 01029460 Active 2011-ongoing ENG 0.05 0.04 0,03 DOAJ/ROAD Open Access Journal Pontificia Universidade Catolica do Rio Grande do SulPontificia Universidade Catolica do Rio Grande do SulBrazil 3500; Health Sciences Dentistry

19700174681 Revista Paulista de Pediatria 01030582 Active 2010-ongoing ENG 0.81 0.90 1,29 DOAJ/ROAD Open AccessArticles in Press Journal Sociedade De Pediatria De Sao PauloSociedade De Pediatria De Sao PauloBrazil 2735; Health Sciences Medicine

21100197363 Revista Virtual de Quimica 19846835 Active 2011-ongoing POR 0.23 0.22 0,43 DOAJ/ROAD Open Access Journal Secretaria Regional do Rio de Janeiro da Sociedade Brasileira de QuimicaSecretaria Regional do Rio de Janeiro da Sociedade Brasileira de QuimicaBrazil 1600; Physical Sciences Chemistry

21100200424 Rodriguesia 03706583 21757860 Active 2011-ongoing ENG, POR, SPA 1.49 1.64 1,46 DOAJ/ROAD Open Access Journal Rio de Janeiro Botanical GardenRio de Janeiro Botanical GardenBrazil 1108; 1110; Life Sciences Agricultural and Biological Sciences

18825 Sao Paulo Medical Journal 15163180 Active 1994-ongoing POR, ENG 0.63 0.70 0,92 DOAJ/ROAD Open Access Journal Formerly known asRevista Paulista de MedicinaAssociacao Paulista de MedicinaAssociacao Paulista de MedicinaBrazil 2700; Health Sciences Medicine

5700160328 Saude e Sociedade 01041290 Active 2008-ongoing SPA, POR 0.39 0.46 0,5 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo, Faculdade de Saude PublicaUniversidade de Sao Paulo Brazil 2739; 3306; Social Sciences Health Sciences Medicine Social Sciences

20500195050 Scientia Agraria 15191125 19832443 Active 2011-ongoing, 2008-2009POR 0.07 0.24 0,24 DOAJ/ROAD Open Access Journal Universidade Federal do ParanaUniversidade Federal do ParanaBrazil 1110; 1111; 1102; Life Sciences Agricultural and Biological Sciences

4000151823 Scientia Agricola 01039016 1678992X Active 2006-ongoing POR, ENG 1.34 1.54 1,77 DOAJ/ROAD Open Access Journal Escola Superior de Agricultura Luiz de QueirozEscola Superior de Agricultura Luiz de QueirozBrazil 1102; 1103; Life Sciences Agricultural and Biological Sciences

23622 Scientia Forestalis/Forest Sciences 14139324 Active 1996-ongoing POR 0.49 0.60 0,53 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo Universidade de Sao Paulo Brazil 1107; Life Sciences Agricultural and Biological Sciences

19700188357 Scientia Medica 18065562 19806108 Active 2011-ongoing ENG, SPA, POR 0.07 0.12 0,24 DOAJ/ROAD Open Access Journal Faculdade de Medicina : Hospital Sao Lucas da PUCRSFaculdade de Medicina : Hospital Sao Lucas da PUCRSBrazil 2700; Health Sciences Medicine

19900191941 Semina:Ciencias Agrarias 1676546X 16790359 Active 2008-ongoing ENG 0.44 0.48 0,5 DOAJ/ROAD Open Access Journal Universidade Estadual de LondrinaUniversidade Estadual de LondrinaBrazil 1100; Life Sciences Agricultural and Biological Sciences

21100242616 Sleep Science 19840659 19840063 Active 2013-ongoing ENG 0.76 1.35 1,68 DOAJ/ROAD Open Access Journal Federacao Latino-Americana de Sociedades do SonoFederacao Latino-Americana de Sociedades do SonoBrazil 2802; 2701; 2801; Life Sciences Health Sciences Medicine Neuroscience

19900191875 Sociedade e Cultura 14158566 19808194 Active 2010-ongoing POR 0.03 0.04 0,05 DOAJ/ROAD Open Access Journal Universidade Federal De Goias (UFG)Universidade Federal De Goias (UFG)Brazil 3300; 1200; Social Sciences Arts and Humanities Social Sciences

5600153133 Sociedade e Estado 01026992 19805462 Active 2007-ongoing POR 0.11 0.13 0,32 DOAJ/ROAD Open Access Journal Editora Universidade de BrasiliaEditora Universidade de BrasiliaBrazil 3312; 3305; Social Sciences Social Sciences

21100836285 Sociologia e Antropologia 22383875 Active 2017-ongoing ENG 0,19 DOAJ/ROAD Open Access Journal Universidade Federal do Rio de Janeiro - UFRJUniversidade Federal do Rio de JaneiroBrazil 3301; 3314; 3316; Social Sciences Social Sciences

4700153602 Sociologias 15174522 Active 2000-ongoing POR, SPA 0.10 0.24 0,21 DOAJ/ROAD Open Access Journal Universidade Federal do Rio Grande do SulUniversidade Federal do Rio Grande do SulBrazil 3300; Social Sciences Social Sciences

12100154802 Soils and Rocks 19809743 Active 2007-ongoing ENG 0.28 0.24 0,21 Journal Formerly known asReproductive HealthAssociacao Brasileira de Mecanica dos SolosAssociacao Brasileira de Mecanica dos SolosBrazil 1909; Physical Sciences Earth and Planetary Sciences

12100154401 Soldagem e Inspecao 01049224 Active 2008-ongoing POR, SPA, ENG 0.25 0.27 0,4 DOAJ/ROAD Open Access Journal Associacao Brasileira da SoldagemAssociacao Brasileira da SoldagemBrazil 2506; 2210; 2211; Physical Sciences Engineering Materials Science

21100332432 South American Journal of Herpetology 18089798 1982355X Active 2014-ongoing ENG 1.12 1.04 1,11 Journal Sociedade Brasileira de HerpetologiaSociedade Brasileira de HerpetologiaBrazil 1103; 1105; Life Sciences Agricultural and Biological Sciences

21100886216 Strategic Design Research Journal 19842988 Active 2018-ongoing ENG Added Journal Universidade do Vale do Rio dos SinosUniversidade do Vale do Rio dos SinosBrazil 2200; 1200; 2611; Social Sciences Physical Sciences Arts and Humanities Engineering Mathematics

11800154586 Summa Phytopathologica 01005405 19805454 Active 2008-ongoing POR 0.30 0.34 0,36 DOAJ/ROAD Open Access Journal Universidade Estadual Paulista (UNESP)Universidade Estadual Paulista (UNESP)Brazil 1110; Life Sciences Agricultural and Biological Sciences

17700155419 Sur - International Journal of Human Rights 18066445 Active 2012-ongoing POR, ENG, SPA 0.08 0.08 0,18 DOAJ/ROAD Open Access Journal Sur - Rede Universitaria de Direitos HumanosSur - Rede Universitaria de Direitos HumanosBrazil 3308; 3312; Social Sciences Social Sciences

20000195026 Surgical and Cosmetic Dermatology 19845510 19848773 Active 2009-ongoing POR, ENG 0.16 0.14 0,07 DOAJ/ROAD Open Access Journal Sociedade Brasileira de DermatologiaSociedade Brasileira de DermatologiaBrazil 2708; 2746; Health Sciences Medicine

21100824458 Sustentabilidade em Debate 21777675 21799067 Active 2017-ongoing POR 0,03 DOAJ/ROAD Open Access Journal Universidade de Brasilia Universidade de Brasilia Brazil 2308; 3303; Social Sciences Physical Sciences Environmental Science Social Sciences

21100205962 Tempo (Brazil) 14137704 1980542X Active 2007-ongoing, 2001, 1999POR 0.02 0.04 0,14 DOAJ/ROAD Open Access Journal Universidade Federal FluminenseUniversidade Federal FluminenseBrazil 1202; Social Sciences Arts and Humanities

21100202945 Tempo e Argumento 21751803 Active 2009-ongoing POR 0.07 0.10 0,06 DOAJ/ROAD Open Access Journal Universidade Do Estado de Santa CatarinaUniversidade Do Estado de Santa CatarinaBrazil 1202; Social Sciences Arts and Humanities

21100199715 Tempo Psicanalitico 01014838 Active 2010-ongoing POR 0.05 0.03 0,01 Journal Instituto de Medicina Psicologica, Psicanalise et Psiquiatria DinamicaInstituto de Medicina Psicologica, Psicanalise et Psiquiatria DinamicaBrazil 2738; 3203; Social Sciences Health Sciences Medicine Psychology

5600153115 Tempo Social: Revista de Sociologia da USP 01032070 Active 2007-ongoing POR, ENG 0.20 0.21 0,16 DOAJ/ROAD Open Access Journal Universidade de Sao Paulo Universidade de Sao Paulo Brazil 3300; Social Sciences Social Sciences

19400157238 Texto e Contexto Enfermagem 01040707 Active 2009-ongoing POR, ENG, SPA 0.56 0.58 0,68 DOAJ/ROAD Open Access Journal Universidade Federal de Santa CatarinaUniversidade Federal de Santa CatarinaBrazil 2900; Health Sciences Nursing

21100833036 Texto Livre 19833652 Active 2017-ongoing POR 0 DOAJ/ROAD Open Access Journal Universidade Federal de Minas GeraisUniversidade Federal de Minas GeraisBrazil 1706; 3310; 3304; 3315; 1203; Social Sciences Physical Sciences Arts and Humanities Computer Science Social Sciences

5600155298 Trans/Form/Acao 01013173 1980539X Active 2007-ongoing POR 0.02 0.03 0,03 DOAJ/ROAD Open Access Journal Universidade Estadual Paulista (UNESP)Universidade Estadual Paulista (UNESP)Brazil 1211; Social Sciences Arts and Humanities

19900191876 Transinformacao 01033786 Active 2010-ongoing POR 0.31 0.33 0,37 DOAJ/ROAD Open Access Journal Pontificia Universidade Catolica de CampinasPontificia Universidade Catolica de CampinasBrazil 3309; 1209; 1710; Social Sciences Physical Sciences Arts and Humanities Computer Science Social Sciences

21100201082 Trends in Psychiatry and Psychotherapy 22376089 Active 2011-ongoing POR 0.82 0.78 1,1 DOAJ/ROAD Open Access Journal Associacao de Psiquiatria do Rio Grande do SulAssociacao de Psiquiatria do Rio Grande do SulBrazil 2738; 2700; Health Sciences Medicine

21100860733 Trends in Psychology 23581883 Active 2018-ongoing ENG, POR 0,32 DOAJ/ROAD Open Access Journal Formerly known asTemas em PsicologiaSociedade Brasileira de PsicologiaSociedade Brasileira de PsicologiaBrazil 3200; Social Sciences Psychology

21100450368 Urbe 21753369 Active 2015-ongoing POR 0.10 0.17 0,26 DOAJ/ROAD Open Access Journal Editora Champagnat Editora Champagnat Brazil 3322; 2216; 3305; Social Sciences Physical Sciences Engineering Social Sciences

21100800033 Varia Historia 01048775 19824343 Active 2016-ongoing FRE, ENG, SPA, POR 0.06 0,06 DOAJ/ROAD Open Access Journal Universidade Federal de Minas GeraisUniversidade Federal de Minas GeraisBrazil 1202; Social Sciences Arts and Humanities

21100845376 Veredas do Direito 18063845 21798699 Active 2017-ongoing POR 0,13 DOAJ/ROAD Open Access Journal Editora Dom Helder Editora Dom Helder Brazil 3308; 2308; Social Sciences Physical Sciences Environmental Science Social Sciences

21100898604 Vibrant Virtual Brazilian Anthropology 18094341 Active 2018-ongoing ENG Added Journal Brazilian Anthropology AssociationBrazilian Anthropology AssociationBrazil 3322; 3312; 3314; 3316; Social Sciences Social Sciences

19700201507 Zoologia 19844670 19844689 Active 2009-ongoing POR, ENG 0.81 0.83 0,8 DOAJ/ROAD Open Access Journal Formerly known asRevista Brasileira de ZoologiaSociedade Brasileira de ZoologiaSociedade Brasileira de ZoologiaBrazil 1103; Life Sciences Agricultural and Biological Sciences

21100197988 Brunei International Medical Journal 15605876 20793146 Active 2011-ongoing ENG 0.04 0.03 0,02 DOAJ/ROAD Open Access Journal Ministry of Health and Universiti Brunei DarussalemMinistry of Health and Universiti Brunei DarussalemBrunei Darussalam2700; Health Sciences Medicine

21100265636 Acta Zoologica Bulgarica 03240770 Active 2010-ongoing ENG 0.53 0.41 0,41 DOAJ/ROAD Open Access Journal Bulgarian Academy of SciencesBulgarian Academy of SciencesBulgaria 1109; 1103; 1104; 1105; Life Sciences Agricultural and Biological Sciences

21438 Anaesthesiology and Intensive Care 13104284 Active 2002-ongoing BUL 0.00 0.00 0 Journal Meditsinski Universitet - Sofia Meditsinski Universitet - Sofia Bulgaria 2703; 2706; Health Sciences Medicine

21100198236 Archaeologica Bulgarica 13109537 Active 2011-ongoing ENG, GER, FRE 0.21 0.20 0,16 Journal NOUS Publishers LTD NOUS Publishers LTD Bulgaria 3302; 1204; Social Sciences Arts and Humanities Social Sciences

21733 Balkan Journal of Medical Genetics 13110160 Active 2000-ongoing ENG 0.63 0.51 0,66 DOAJ/ROAD Open Access Journal Meditsinski Universitet - Sofia Meditsinski Universitet - Sofia Bulgaria 2716; 1311; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

21100858127 Balkan Journal of Philosophy 1313888X 23675438 Active 2017-ongoing ENG 0 Journal Bulgarian Academy of SciencesBulgarian Academy of SciencesBulgaria 1211; Social Sciences Arts and Humanities

21100464913 Balkanistic Forum 13103970 Active 2015-ongoing ENG 0.00 0.00 0 Journal International University Seminar for Balkan Studies and SpecializationInternational University Seminar for Balkan Studies and SpecializationBulgaria 1208; 3310; 3314; 1202; 1203; 3316; Social Sciences Arts and Humanities Social Sciences

21100200206 BioRisk 13132644 13132652 Active 2011-ongoing ENG 1.80 6.00 3,5 DOAJ/ROAD Open Access Journal Pensoft Publishers Pensoft Publishers Bulgaria 2301; Physical Sciences Environmental Science

21100390408 Bulgarian Astronomical Journal 13132709 13145592 Active 2014-ongoing ENG 0.18 0.21 0,16 Journal Institute of Astronomy and Rozhen NAOInstitute of Astronomy and Rozhen NAOBulgaria 3103; Physical Sciences Physics and Astronomy

19700175454 Bulgarian Chemical Communications 08619808 Active 2008-ongoing ENG 0.26 0.40 0,52 DOAJ/ROAD Open Access Journal Bulgarian Chemical Society Bulgarian Chemical Society Bulgaria 1600; Physical Sciences Chemistry

19400157213 Bulgarian Journal of Agricultural Science 13100351 Active 2008-ongoing ENG 0.32 0.36 0,47 DOAJ/ROAD Open Access Journal Agricultural Academy Agricultural Academy Bulgaria 1100; 3400; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

19900193564 Bulgarian Journal of Veterinary Medicine 13111477 13133543 Active 2011-ongoing ENG 0.22 0.30 0,36 DOAJ/ROAD Open Access Journal Thracian University, Faculty of Veterinary MedicineThracian University, Faculty of Veterinary MedicineBulgaria 3400; Health Sciences Veterinary

19900193811 Comparative Cytogenetics 19930771 1993078X Active 2010-ongoing ENG 1.36 1.34 0,99 DOAJ/ROAD Open Access Journal Pensoft Publishers Pensoft Publishers Bulgaria 1311; 1305; 1103; 1110; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

31728 Comptes Rendus de l 'Academie Bulgare des Sciences 13101331 Active 2007-ongoing, 1977-1985ENG 0.30 0.29 0,32 DOAJ/ROAD Open Access Journal Academic Publishing House Academic Publishing House Bulgaria 1000; General

21100199814 Cybernetics and Information Technologies 13119702 13144081 Active 2011-ongoing ENG 0.60 0.52 0,84 DOAJ/ROAD Open Access Journal Institute of Information and Communication Technologies, Bulgarian Academy of SciencesInstitute of Information and Communication Technologies, Bulgarian Academy of SciencesBulgaria 1700; Physical Sciences Computer Science

21100853547 Ecologia Balkanica 13140213 13139940 Active 2017-ongoing, 2015 ENG 0 DOAJ/ROAD Open Access Journal Union of Scientists in Bulgaria - PlovdivUnion of Scientists in Bulgaria - PlovdivBulgaria 2309; 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21292 Epitheorese Klinikes Farmakologias kai Farmakokinetikes 10116575 Active 1989-ongoing GRE 0.01 0.00 0,18 Journal Pharmakon Press Pharmakon Press Bulgaria 2736; 3004; Life Sciences Health Sciences Medicine Pharmacology, Toxicology and Pharmaceutics

20500195207 European Journal of Tourism Research 19947658 13140817 Active 2008-ongoing ENG 0.55 0.73 1,02 Journal International University CollegeInternational University College Bulgaria 1409; 3305; Social Sciences Business, Management and Accounting Social Sciences

21100874725 Ezikov Svyat 13120484 Active 2018-ongoing BUL Added Journal South-West University Publishing House, Faculty of PhilologySouth-West University Publishing House, Faculty of PhilologyBulgaria 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21823 Farmatsija 04280296 Active 1997-ongoing, 1987-1991, 1954-1955, 1945BUL 0.12 0.15 0,25 Journal Meditsinski Universitet - Sofia Meditsinski Universitet - Sofia Bulgaria 2736; 3003; 3611; Life Sciences Health Sciences Medicine Pharmacology, Toxicology and Pharmaceutics Health Professions

39363 Folia Medica 02048043 13142143 Active 1964-ongoing, 1961 0.55 0.54 0,87 Medline-sourcedDOAJ/ROAD Open Access Journal University of Medicine University of Medicine Bulgaria 2700; Health Sciences Medicine

21100814514 Forestry Ideas 13143905 Active 2016-ongoing ENG 0.05 0,08 DOAJ/ROAD Open Access Journal University of Forestry University of Forestry Bulgaria 2309; 2303; 1105; 1107; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

28463 General Medicine 13111817 Active 2001-ongoing BUL 0.03 0.02 0,01 Journal Meditsinski Universitet - Sofia Meditsinski Universitet - Sofia Bulgaria 2700; Health Sciences Medicine

21100812554 Hematology (Bulgaria) 23677864 Active 2015-ongoing BUL 0.00 0 Journal Bulgarian medical society of HematologyBulgarian medical society of HematologyBulgaria 2720; 2723; Health Sciences Medicine

13500154704 Ikonomicheski Izsledvania 02053292 Active 2008-ongoing BUL 0.05 0.13 0,33 Journal Bulgarian Academy of SciencesBulgarian Academy of SciencesBulgaria 2000; Social Sciences Economics, Econometrics and Finance

19900193629 International Journal Bioautomation 13141902 13142321 Active 2011-ongoing ENG 0.64 0.56 1,19 DOAJ/ROAD Open Access Journal Institute of Biophysics and Biomedical Engineering at the Bulgarian Academy of SciencesInstitute of Biophysics and Biomedical Engineering at the Bulgarian Academy of SciencesBulgaria 1311; 2302; 1303; 1106; 1305;Life Sciences Physical Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology Environmental Science

21100841738 International Journal of Applied Mathematics 13111728 13148060 Active 2017-ongoing ENG 0,1 DOAJ/ROAD Open Access Journal Academic Publications Ltd. Academic Publications Ltd. Bulgaria 1703; 2600; Physical Sciences Computer Science Mathematics

21100867262 Italian Botanist 25314033 Active 1999-ongoing ENG 0,47 DOAJ/ROAD Open Access Journal Pensoft Publishers Pensoft Publishers Bulgaria 1110; 1105; Life Sciences Agricultural and Biological Sciences

21100239852 Journal of Chemical Technology and Metallurgy 13147471 13143859 Active 2013-ongoing ENG 0.42 0.63 0,6 DOAJ/ROAD Open Access Journal Formerly known asJournal of the University of Chemical Technology and MetallurgyUniversity of Chemical Technology and MetallurgyUniversity of Chemical Technology and MetallurgyBulgaria 2209; 1500; Physical Sciences Chemical Engineering Engineering

12400154728 Journal of Environmental Protection and Ecology 13115065 Active 2008-ongoing ENG 0.31 0.75 0,75 Journal Scientific Bulgarian CommunicationScientific Bulgarian CommunicationBulgaria 2308; 2309; 2310; 2311; Physical Sciences Environmental Science

21100223526 Journal of Geometry and Symmetry in Physics 13125192 13145673 Active 2004-ongoing ENG 0.32 0.58 0,48 Journal Institute of Biophysics and Biomedical Engineering at the Bulgarian Academy of SciencesInstitute of Biophysics and Biomedical Engineering at the Bulgarian Academy of SciencesBulgaria 2608; 2610; Physical Sciences Mathematics

21100853012 Journal of IMAB - Annual Proceeding (Scientific Papers) 1312773X Active 2015-ongoing ENG 0.07 0,19 DOAJ/ROAD Open Access Journal Peytchinski Publishing Peytchinski Publishing Bulgaria 3500; Health Sciences Dentistry

12600154711 Journal of the Balkan Tribological Association 13104772 Active 2008-ongoing ENG 0.24 0.29 0,35 Journal Scientific Bulgarian CommunicationScientific Bulgarian CommunicationBulgaria 2508; 2211; Physical Sciences Engineering Materials Science

21006 Khirurgiia 04502167 Active 2013-2014, 1993-1996, 1964-1991, 1953-1962 0.14 0.00 0,09 Medline-sourced Journal Izdatel'stvo Meditsina i FizkulturaIzdatel'stvo Meditsina i FizkulturaBulgaria 2700; Health Sciences Medicine

21100414384 MycoKeys 13144057 13144049 Active 2015-ongoing ENG 3.60 3.30 2,83 DOAJ/ROAD Open Access Journal Pensoft Publishers Pensoft Publishers Bulgaria 1105; Life Sciences Agricultural and Biological Sciences

21100414365 Nature Conservation 13146947 13143301 Active 2012-ongoing ENG 1.87 1.54 1,33 DOAJ/ROAD Open Access Journal Pensoft Publishers Pensoft Publishers Bulgaria 2309; Physical Sciences Environmental Science

21100464918 NeoBiota 16190033 13142488 Active 2015-ongoing ENG 0.71 3.22 2,26 DOAJ/ROAD Open Access Journal Pensoft Publishers Pensoft Publishers Bulgaria 1109; 1110; 2302; 1103; 2303; 1104; 1105;Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

19600163600 Nephrology, Dialysis and Transplantation 13125257 Active 2004-ongoing BUL 0.00 0.00 0 Journal Meditsinski Universitet - Sofia Meditsinski Universitet - Sofia Bulgaria 2747; 2727; Health Sciences Medicine

26426 Oxidation Communications 02094541 Active 2017-ongoing, 1996-2014ENG 0.25 0,22 Journal Scientific Bulgarian CommunicationScientific Bulgarian CommunicationBulgaria 1600; Physical Sciences Chemistry

15678 Pediatriya 04797876 Active 1995-ongoing, 1972-1991BUL 0.00 0.00 0 Journal Izdatel'stvo Meditsina i FizkulturaIzdatel'stvo Meditsina i FizkulturaBulgaria 2735; Health Sciences Medicine

21100332243 PhytoKeys 13142011 13142003 Active 2014-ongoing ENG 1.08 1.20 1,49 DOAJ/ROAD Open Access Journal Pensoft Publishers Pensoft Publishers Bulgaria 1110; 1105; Life Sciences Agricultural and Biological Sciences

4000151203 Propagation of Ornamental Plants 13119109 Active 2005-ongoing ENG 0.51 0.46 0,33 Journal Sejani Publisher Sejani Publisher Bulgaria 1110; 1107; Life Sciences Agricultural and Biological Sciences

21100826956 Quanta 13147374 Active 2017-ongoing ENG 1 DOAJ/ROAD Open Access Journal Quanta Quanta Bulgaria 1207; 2610; 3107; Social Sciences Physical Sciences Arts and Humanities Mathematics Physics and Astronomy

53718 Rentgenologiya i Radiologiya 0486400X Active 1996-ongoing, 1972-1991BUL 0.00 0.03 0,01 Journal Bulgarska Asotsiatsia po Radiologia/Bulgarian Association of RadiologyBulgarska Asotsiatsia po Radiologia/Bulgarian Association of RadiologyBulgaria 2741; Health Sciences Medicine

91247 Review of Clinical Pharmacology and Pharmacokinetics, International Edition10116583 Active 1989-ongoing ENG 0.04 0.04 0,09 Journal Pharmakon Press Pharmakon Press Bulgaria 2736; Health Sciences Medicine

19700201642 Revmatologiia 13100505 Active 1996-ongoing, 1983-1992BUL 0.00 0.00 0,1 Journal Meditsiinski Unversitet-Sofia Meditsinski Universitet - Sofia Bulgaria 2745; Health Sciences Medicine

21100812857 Series on Biomechanics 13132458 Active 2015-ongoing ENG 0.08 0,26 Journal Bulgarian Academy of SciencesBulgarian Academy of SciencesBulgaria 2732; 2204; 1304; 1305; Life Sciences Physical Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Engineering Medicine

19700170477 ZooKeys 13132989 13132970 Active 2009-ongoing SPA, ENG 1.04 1.09 1,17 DOAJ/ROAD Open Access Journal Pensoft Publishers Pensoft Publishers Bulgaria 1103; 1105; Life Sciences Agricultural and Biological Sciences

21100200405 Zoosystematics and Evolution 14351935 18600743 Active 2008-ongoing ENG 0.96 1.09 1,08 DOAJ/ROAD Open AccessArticles in Press Journal Formerly known asMitteilungen aus dem Museum für Naturkunde in Berlin. Zoologisches Museum und Institut für Spezielle Zoologie (Berlin)Pensoft Publishers Pensoft Publishers Bulgaria 1105; Life Sciences Agricultural and Biological Sciences

23668 Acadiensis 00445851 Active 2009-ongoing, 2000, 1989-1990, 1984, 1981ENG, FRE 0.05 0.29 0,13 Journal University of New Brunswick University of New Brunswick Canada 1202; Social Sciences Arts and Humanities

14979 ACME 14929732 Active 2006-ongoing, 2002-2004ENG 0.89 1.55 1,83 DOAJ/ROAD Open Access Journal Okanagan University College Okanagan University College Canada 3305; Social Sciences Social Sciences

19700202712 Acta Academica 05872405 Active 2009-ongoing ENG, AFR 0.18 0.22 0,37 Journal Sun Media Corporation Sun Media Corporation Canada 3300; 1200; Social Sciences Arts and Humanities Social Sciences

19346 Advances in peritoneal dialysis. Conference on Peritoneal Dialysis11978554 Active 1989-ongoing 0.96 0.83 0,32 Medline-sourced Journal Peritoneal Dialysis Bulletin Peritoneal Dialysis Bulletin Canada 2700; Health Sciences Medicine

29423 Alberta Journal of Educational Research 00024805 Active 1996-ongoing ENG 0.19 0.17 0,29 Journal University of Alberta University of Alberta Canada 3304; Social Sciences Social Sciences

22699 Alternatives Journal 12057398 Active 2018-ongoing, 1998-2013ENG Trade Journal University of Waterloo University of Waterloo Canada 2308; 3305; Social Sciences Physical Sciences Environmental Science Social Sciences

42008 Anthropologica 00035459 Active 2005-ongoing, 1985, 1980ENG 0.17 0.40 0,34 Journal Incorporating Culture University of Toronto Press University of Toronto Press Canada 1201; 3314; Social Sciences Arts and Humanities Social Sciences

17700154903 Antigonish Review 00035661 Active 2009-ongoing, 2001-2002ENG 0.00 0.00 0 Journal Francis Xavier University Francis Xavier University Canada 1208; Social Sciences Arts and Humanities

4700151731 Applied Physiology, Nutrition and Metabolism 17155312 Active 2006-ongoing ENG, FRE 1.83 2.46 3,1 Journal Formerly known asCanadian Journal of Applied PhysiologyNational Research Council CanadaNRC Research Press Canada 2737; 2916; 1314; 2700; 2712;Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine Nursing

4100151601 Arab World Geographer 14806800 Active 2005-ongoing ENG 0.35 0.09 0,05 Journal Centre for Urban and Community Studies, University of TorontoCentre for Urban and Community Studies, University of TorontoCanada 1904; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Social Sciences

23776 Archivaria 03186954 Active 1996-ongoing, 1989-1990, 1980ENG 0.23 0.51 0,68 Journal Association of Canadian ArchivistsAssociation of Canadian ArchivistsCanada 3309; Social Sciences Social Sciences

19348 Arctic 00040843 Active 1988-ongoing, 1986, 1983-1984, 1977-1981, 1975, 1973ENG 0.99 0.94 1,35 Journal Arctic Institute of North AmericaArctic Institute of North AmericaCanada 1105; Life Sciences Agricultural and Biological Sciences

25215 Ars Combinatoria 03817032 Active 1996-ongoing ENG 0.33 0.22 0,27 Journal Charles Babbage Research CentreCharles Babbage Research CentreCanada 2600; Physical Sciences Mathematics

24684 Atlantic Geology 08435561 Active 1989-ongoing ENG 0.37 0.67 0,64 Journal Formerly known asMaritime Sediments and Atlantic GeologyAtlantic Geoscience Society Atlantic Geoscience Society Canada 1907; Physical Sciences Earth and Planetary Sciences

18800156743 Avian Conservation and Ecology 17126568 17126576 Active 2009-ongoing ENG 1.94 1.59 2,25 DOAJ/ROAD Open Access Journal The Resilience Alliance The Resilience Alliance Canada 2309; 1103; 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

16870 Biochemistry and Cell Biology 08298211 12086002 Active 1986-ongoing ENG 1.67 2.00 1,99 Journal Formerly known asCanadian Journal of Biochemistry and Cell BiologyNRC Research Press NRC Research Press Canada 1307; 1312; 1303; Life Sciences Biochemistry, Genetics and Molecular Biology

21100826238 Biofuel Research Journal 22928782 Active 2014-ongoing ENG 4.20 4,3 DOAJ/ROAD Open Access Journal Green Wave Publishing of CanadaGreen Wave Publishing of CanadaCanada 2103; 2105; 1305; Life Sciences Physical Sciences Biochemistry, Genetics and Molecular Biology Energy

12300154714 Botany 19162790 19162804 Active 2008-ongoing 1.23 1.45 1,26 Journal Formerly known asCanadian Journal of BotanyNational Research Council CanadaNational Research Council CanadaCanada 1110; 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

28678 British Columbia Medical Journal 00070556 Active 2004-ongoing, 1973-1975ENG 0.06 0.09 0,07 Journal British Columbia Medical AssociationBritish Columbia Medical AssociationCanada 2700; Health Sciences Medicine

15783 Bullentin of Canadian Petroleum Geology 00074802 Active 1974-ongoing, 1968-1972ENG 0.53 1,11 Journal Canadian Society of Petrolem GeologistsCanadian Society of Petrolem GeologistsCanada 1901; 1906; 1907; 2102; Physical Sciences Earth and Planetary Sciences Energy

27508 Bulletin - Association of Canadian Map Libraries and Archives 08409331 Active 1999-ongoing, 1997, 1991-1995, 1988FRE, ENG 0.00 0.02 0,02 Journal Association of Canadian Map Libraries and ArchivesAssociation of Canadian Map Libraries and ArchivesCanada 1901; 1904; Physical Sciences Earth and Planetary Sciences

30588 Cahiers de Geographie de Quebec 00079766 Active 1978-ongoing FRE 0.05 0.10 0,08 Journal Dep. de Geographie de l'Universite LavalDep. de Geographie de l'Universite LavalCanada 3305; Social Sciences Social Sciences

58362 Cahiers des Etudes Anciennes 03175065 19232713 Active 2011-ongoing, 1976 FRE, SPA, ITA 0.03 0.07 0 DOAJ/ROAD Open Access Journal Departement d'etudes anciennes et de sciences des religions, l'Universite d'OttawaDepartement d'etudes anciennes et de sciences des religions, l'Universite d'OttawaCanada 1205; Social Sciences Arts and Humanities

12971 Canadian Acoustics - Acoustique Canadienne 07116659 Active 1996-ongoing ENG 0.08 0.10 0,12 Journal Canadian Acoustical AssociationCanadian Acoustical AssociationCanada 3102; Physical Sciences Physics and Astronomy

79082 Canadian Biosystems Engineering / Le Genie des biosystems au Canada14929058 Active 1997-ongoing ENG 0.19 0.26 0,52 Journal Formerly known asCanadian Agricultural EngineeringCanadian Society of Agricultural EngineeringCanadian Society of Agricultural EngineeringCanada 2210; Physical Sciences Engineering

29077 Canadian bulletin of medical history = Bulletin canadien dhistoire de la medecine08232105 Active 1984-ongoing 0.33 0.24 0,23 Medline-sourced Journal Wilfrid Laurier University PressWilfrid Laurier University Press Canada 2700; Health Sciences Medicine

110256 Canadian Family Physician 0008350X 17155258 Active 1987-ongoing, 1985, 1977-1983FRE, ENG 0.71 0.75 0,76 DOAJ/ROAD Open Access Journal College of Family Physicians of CanadaCollege of Family Physicians of CanadaCanada 2714; 2700; Health Sciences Medicine

20071 Canadian Field-Naturalist 00083550 Active 1992-ongoing, 1987, 1981-1985, 1979ENG 0.34 0.47 0,3 Journal Ottawa Field-Naturalists' Club Ottawa Field-Naturalists' Club Canada 1105; Life Sciences Agricultural and Biological Sciences

22030 Canadian Geotechnical Journal 00083674 12086010 Active 1976-ongoing, 1974, 1968-1971ENG 2.20 2.61 3 Journal NRC Research Press NRC Research Press Canada 2205; 1909; Physical Sciences Earth and Planetary Sciences Engineering

21100823214 Canadian Geriatrics Journal 19258348 Active 2011-ongoing ENG 1.06 1,45 DOAJ/ROAD Open Access Journal Formerly known asCanadian Journal of GeriatricsCanadian Geriatrics Society Canadian Geriatrics Society Canada 2717; 2909; Health Sciences Medicine Nursing

21100832948 Canadian Journal of Addiction 23684720 Active 2014-ongoing ENG 0.37 0,42 Journal Canadian Society of Addiction MedicineCanadian Society of Addiction MedicineCanada 2738; Health Sciences Medicine

37794 Canadian Journal of Animal Science 00083984 Active 1993-ongoing, 1975 ENG 1.08 0.99 0,9 Journal Agricultural Institute of CanadaAgricultural Institute of Canada Canada 1103; 3403; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

21100864710 Canadian Journal of Bioethics 25614665 Active 2018-ongoing ENG, FRE 0,29 DOAJ/ROAD Open Access Journal Formerly known asBioethiqueOnlineUniversity of Montreal University of Montreal Canada 2719; 1211; 3306; Social Sciences Health Sciences Arts and Humanities Medicine Social Sciences

22745 Canadian Journal of Chemistry 00084042 14803291 Active 1973-ongoing, 1951 FRE, ENG 0.90 0.85 1,13 Journal NRC Research Press NRC Research Press Canada 1605; 1600; 1503; Physical Sciences Chemical EngineeringChemistry

14976 Canadian Journal of Civil Engineering 03151468 12086029 Active 1974-ongoing, 1971 ENG 0.82 0.91 1,1 Journal NRC Research Press NRC Research Press Canada 2300; 2205; Physical Sciences Engineering Environmental Science

21100802339 Canadian Journal of Communication 07053657 14996642 Active 2016-ongoing ENG 0.26 0,48 Journal Canadian Institute for Studies in Publishing PressCanadian Institute for Studies in Publishing PressCanada 3315; Social Sciences Social Sciences

12820 Canadian Journal of Community Mental Health 07133936 Active 1987-ongoing FRE, ENG 0.48 0.77 0,53 Journal Wilfrid Laurier University PressWilfrid Laurier University Press Canada 2738; 2739; Health Sciences Medicine

22830 Canadian Journal of Criminology and Criminal Justice 17077753 Active 2003-ongoing ENG 0.82 0.58 0,97 Journal Formerly known asCanadian Journal of CriminologyUniversity of Toronto Press University of Toronto Press Canada 3308; 3301; Social Sciences Social Sciences

21100428109 Canadian Journal of Dental Hygiene 17121728 Active 2015-ongoing ENG 0.00 0.19 0,15 DOAJ/ROAD Open Access Journal Canadian Dental Hygienists AssociationCanadian Dental Hygienists AssociationCanada 3500; Health Sciences Dentistry

30027 Canadian Journal of Dietetic Practice and Research 14863847 Active 1996-ongoing ENG 0.50 0.75 0,76 Journal Formerly known asJournal of the Canadian Dietetic AssociationDietitians of Canada Dietitians of Canada Canada 2916; 2700; 2701; Health Sciences Medicine Nursing

22031 Canadian Journal of Earth Sciences 00084077 Active 1976-ongoing, 1968-1969ENG 1.06 1.23 1,49 Journal National Research Council CanadaNRC Research Press Canada 1900; Physical Sciences Earth and Planetary Sciences

100147334 Canadian Journal of Education 03802361 Active 2005-ongoing, 1999-2002, 1996-1997ENG 0.38 0.34 0,39 Journal Canadian Society for the Study of EducationCanadian Society for the Study of EducationCanada 3304; Social Sciences Social Sciences

26200 Canadian Journal of Electrical and Computer Engineering 08408688 Active 2013-ongoing, 1988-2010ENG 1.27 1.26 2,29 Journal Formerly known asCanadian Electrical Engineering JournalInstitute of Electrical and Electronic Engineers CanadaIEEE Canada 2208; 1708; Physical Sciences Computer Science Engineering

21100205749 Canadian Journal of Film Studies 08475911 Active 2017-ongoing, 2004-2015, 1998-2001ENG, FRE 0 Journal Film Studies Association of CanadaFilm Studies Association of CanadaCanada 1213; Social Sciences Arts and Humanities

12016 Canadian Journal of Fisheries and Aquatic Sciences 0706652X 12057533 Active 1980-ongoing ENG 2.56 2.44 2,57 Journal Formerly known asJournal of the Fisheries Research Board CanadaNRC Research Press NRC Research Press Canada 1104; 1105; Life Sciences Agricultural and Biological Sciences

25639 Canadian Journal of Forest Research 00455067 12086037 Active 1976-ongoing ENG 1.79 2.06 2,11 Journal NRC Research Press NRC Research Press Canada 2303; 1107; 2306; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

5600155210 Canadian Journal of History/Annales canadiennes d'histoire 00084107 Active 1999-ongoing, 1979 ENG 0.27 0.16 0,1 Journal University of Toronto Press University of Toronto Press Canada 1202; Social Sciences Arts and Humanities

20127 Canadian Journal of Hospital Pharmacy 00084123 Active 1973-ongoing FRE, ENG 0.48 0.56 0,74 Journal Canadian Society of Hospital PharmacistsCanadian Society of Hospital PharmacistsCanada 2736; 3611; Health Sciences Medicine Health Professions

12823 Canadian Journal of Human Sexuality 11884517 Active 1996-ongoing, 1994 ENG 1.06 1.47 1,28 Journal Formerly known asSieccan journal University of Toronto Press University of Toronto Press Canada 2738; 3201; Social Sciences Health Sciences Medicine Psychology

14115 Canadian Journal of Information and Library Science 1195096X Active 1993-ongoing ENG 0.41 0.42 0,65 Journal University of Toronto Press University of Toronto Press Canada 3309; 1710; Social Sciences Physical Sciences Computer Science Social Sciences

24423 Canadian Journal of Latin American and Caribbean Studies 08263663 Active 2016-ongoing, 1996-2011, 1984-1993ENG 0.29 0,29 Journal University of Calgary Press University of Calgary Press Canada 3320; 3303; 3305; Social Sciences Social Sciences

21100899617 Canadian Journal of Learning and Technology 14996685 Active 2018-ongoing ENG Added Journal Canadian Network for Innovation in EducationCanadian Network for Innovation in EducationCanada 1405; 1706; 3304; Social Sciences Physical Sciences Business, Management and Accounting Computer Science Social Sciences

101474 Canadian Journal of Mathematics 0008414X 14964279 Active 1996-ongoing FRE, ENG 0.68 0.79 0,84 Journal Canadian Mathematical SocietyCanadian Mathematical SocietyCanada 2600; Physical Sciences Mathematics

19649 Canadian Journal of Microbiology 00084166 14803275 Active 1964-ongoing, 1954-1962FRE, ENG 1.48 1.52 1,65 Journal NRC Research Press NRC Research Press Canada 1311; 1312; 2402; 2700; 2403; 2404;Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Immunology and Microbiology Medicine

6000160344 Canadian Journal of Native Studies 07153244 Active 2009-ongoing, 2001, 1984ENG 0.06 0.05 0,12 Journal Bearpaw Publishing, Brandon UniversityBearpaw Publishing, Brandon UniversityCanada 3314; 3316; Social Sciences Social Sciences

27420 Canadian Journal of Physics 00084204 12086045 Active 1996-ongoing, 1993-1994, 1970-1991ENG 0.71 0.83 0,91 Journal NRC Research Press NRC Research Press Canada 3100; Physical Sciences Physics and Astronomy

23363 Canadian Journal of Physiology and Pharmacology 00084212 12057541 Active 1964-ongoing FRE, ENG 1.54 1.96 2,06 Journal Formerly known asCanadian journal of biochemistry and physiologyNRC Research Press NRC Research Press Canada 2737; 3004; 2700; 1314; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine Pharmacology, Toxicology and Pharmaceutics

17406 Canadian Journal of Plant Science 00084220 Active 1992-ongoing, 1989, 1983-1985, 1977-1980, 1973-1975ENG 0.97 0.87 0,78 Journal Agricultural Institute of CanadaAgricultural Institute of Canada Canada 1108; 1110; 1102; Life Sciences Agricultural and Biological Sciences

5600155499 Canadian Journal of Program Evaluation 08341516 Active 2005-ongoing FRE, ENG 0.36 0.30 0,34 Journal Canadian Evaluation Society Canadian Evaluation Society Canada 3309; Social Sciences Social Sciences

20137 Canadian Journal of Public Health 00084263 Active 1945-ongoing ENG 1.16 1.16 1,08 Journal Canadian Public Health AssociationCanadian Public Health AssociationCanada 2739; 2700; Health Sciences Medicine

18029 Canadian Journal of Respiratory Therapy 12059838 Active 1996-ongoing ENG 0.16 0.46 0,43 Journal Canadian Society of Respiratory TherapistsCanadian Society of Respiratory TherapistsCanada 2740; 3601; Health Sciences Medicine Health Professions

145171 Canadian journal of rural medicine : the official journal of the Society of Rural Physicians of Canada = Journal canadien de la medecine rurale : le journal officiel de la Societe de medecine rurale du Canada12037796 Active 2004-ongoing 0.39 0.38 0,26 Medline-sourcedDOAJ/ROAD Open Access Journal Canadian Medical Association/Association Medical CanadienneCanadian Medical Association/Association Medical CanadienneCanada 2700; Health Sciences Medicine

17587 Canadian Journal of Sociology 03186431 17101123 Active 1996-ongoing, 1993-1994, 1987, 1984-1985, 1981-1982, 1979, 1977ENG 0.56 0.41 1,08 DOAJ/ROAD Open Access Journal University of Toronto Press University of Toronto Press Canada 3312; Social Sciences Social Sciences

37316 Canadian Journal of Soil Science 00084271 Active 1974-ongoing ENG 1.78 1.19 0,94 Journal Agricultural Institute of CanadaAgricultural Institute of Canada Canada 1111; Life Sciences Agricultural and Biological Sciences

6800153102 Canadian Journal of Speech-Language Pathology and Audiology1913200X Active 2007-ongoing ENG 0.32 0.32 0,27 DOAJ/ROAD Open Access Journal Formerly known asJournal of Speech-Language Pathology and AudiologyCanadian Association Of Speech-Language Pathologists And AudiologistsCanadian Association Of Speech-Language Pathologists And AudiologistsCanada 3616; 3310; Social Sciences Health Sciences Social Sciences Health Professions

20997 Canadian Journal of Surgery 0008428X 14882310 Active 1957-ongoing FRE, ENG 1.39 1.31 1,36 DOAJ/ROAD Open Access Journal Canadian Medical Association/Association Medical CanadienneCanadian Medical Association/Association Medical CanadienneCanada 2746; Health Sciences Medicine

12637 Canadian Journal of Urban Research 11883774 23710292 Active 1992-ongoing ENG 0.02 0.28 0,42 DOAJ/ROAD Open Access Journal University of Winnipeg University of Winnipeg Canada 3322; 3305; Social Sciences Social Sciences

19414 Canadian Journal of Urology 11959479 Active 2000-ongoing ENG 0.89 1.00 0,91 Journal Canadian Urological AssociationCanadian Urological AssociationCanada 2748; Health Sciences Medicine

17726 Canadian Journal of Veterinary Research 08309000 Active 1986-ongoing FRE, ENG 0.84 1.05 1,11 Journal Formerly known asCanadian Journal of Comparative MedicineCanadian Veterinary Medical AssociationCanadian Veterinary Medical AssociationCanada 3400; 2700; Health Sciences Medicine Veterinary

12390 Canadian journal of women and the law = Revue juridique La femme et le droit08328781 Active 2009-ongoing, 2003, 1993-1994, 1989-1990, 1986-1987FRE, ENG 0.34 0.38 0,61 Medline-sourced Journal University of Toronto Press University of Toronto Press Canada 3308; 3312; 3318; Social Sciences Social Sciences

24765 Canadian Journal of Zoology 00084301 14803283 Active 1965-ongoing ENG 1.27 1.62 1,31 Journal NRC Research Press NRC Research Press Canada 1103; 1105; Life Sciences Agricultural and Biological Sciences

16000154712 Canadian Literature 00084360 Active 2002-ongoing FRE, ENG 0.04 0.03 0,08 Journal University of British Columbia University of British Columbia Canada 1208; Social Sciences Arts and Humanities

25329 Canadian Mathematical Bulletin 00084395 14964287 Active 1996-ongoing ENG, FRE 0.44 0.51 0,59 Journal Canadian Mathematical SocietyCanadian Mathematical SocietyCanada 2600; Physical Sciences Mathematics

25138 Canadian Mineralogist 00084476 Active 1980-ongoing ENG 0.97 1.07 1,38 Journal Mineralogical Association of CanadaMineralogical Association of CanadaCanada 1906; Physical Sciences Earth and Planetary Sciences

19076 Canadian Mining Journal 00084492 Active 1995-ongoing, 1969-1988ENG 0.00 0.02 0,01 Journal Business Information Group Business Information Group Canada 2209; 1909; Physical Sciences Earth and Planetary Sciences Engineering

19893 Canadian Modern Language Review 00084506 Active 1996-ongoing ENG 0.57 0.82 0,68 Journal University of Toronto Press University of Toronto Press Canada 3310; 3304; Social Sciences Social Sciences

60519 Canadian Packaging 00084654 Active 2013-ongoing, 1998-2010ENG 0.00 0.00 0 Trade Journal Rogers Media Publishing Ltd. Rogers Media Publishing Ltd. Canada 2209; 2214; Physical Sciences Engineering

145693 Canadian Pharmacists Journal 17151635 Active 2005-ongoing FRE, ENG 0.60 0.87 0,96 Journal Formerly known asCanadian Pharmaceutical JournalCanadian Pharmacists AssociationCanadian Pharmacists AssociationCanada 3003; 3611; Life Sciences Health Sciences Pharmacology, Toxicology and Pharmaceutics Health Professions

12825 Canadian Psychology 07085591 Active 1996-ongoing, 1993, 1990-1991, 1986-1988FRE, ENG 1.14 1.26 1,86 Articles in Press Journal Canadian Psychological AssociationCanadian Psychological AssociationCanada 3200; Social Sciences Psychology

20499 Canadian Public Policy/ Analyse de Politiques 03170861 Active 1989-ongoing, 1984, 1978-1980ENG 0.78 0.63 1,04 Journal University of Toronto Press University of Toronto Press Canada 3321; 3312; Social Sciences Social Sciences

24424 Canadian Review of American Studies 00077720 Active 2009-ongoing, 2003, 2000, 1993, 1988, 1983, 1979-1981, 1973ENG 0.12 0.12 0,02 Journal University of Toronto Press University of Toronto Press Canada 1208; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

16000154734 Canadian Review of Comparative Literature 0319051X Active 2002-ongoing ENG, FRE 0.03 0.06 0,08 DOAJ/ROAD Open Access Journal Academic Printing and PublishingAcademic Printing and PublishingCanada 1208; Social Sciences Arts and Humanities

5600155308 Canadian Slavonic Papers 00085006 Active 1996-ongoing, 1977-1979 0,32 Journal Canadian Association of SlavistsCanadian Association of SlavistsCanada 2700; Health Sciences Medicine

26306 Canadian Studies in Population 03801489 Active 2011-ongoing, 1978, 1975FRE, ENG 0.63 0.53 0,33 DOAJ/ROAD Open Access Journal University of Alberta University of Alberta Canada 1202; 3317; Social Sciences Arts and Humanities Social Sciences

19600166037 Canadian Theatre Review 03150836 Active 2009-ongoing ENG 0.07 0.04 0,06 Journal University of Toronto Press University of Toronto Press Canada 1213; Social Sciences Arts and Humanities

21100401172 Canadian Urological Association Journal 19201214 Active 2015-ongoing 0.66 0.70 0,88 DOAJ/ROAD Open Access Journal Canadian Urological AssociationCanadian Urological AssociationCanada 2748; Health Sciences Medicine

17727 Canadian Veterinary Journal 00085286 Active 1986-ongoing, 1965-1982ENG 0.51 0.47 0,45 Journal Canadian Veterinary Medical AssociationCanadian Veterinary Medical AssociationCanada 3400; 2700; Health Sciences Medicine Veterinary

27637 Cartographica 03177173 Active 2004-ongoing, 1980-2001ENG 0.66 0.75 0,68 Journal University of Toronto Press University of Toronto Press Canada 1904; Physical Sciences Earth and Planetary Sciences

4400151735 CIM Magazine 17184177 Active 2006-ongoing ENG 0.01 0.00 0,01 Trade JournalFormerly known asCIM Bulletin Canadian Institute of Mining, Metallurgy and PetroleumCanadian Institute of Mining, Metallurgy and PetroleumCanada 2506; 1909; Physical Sciences Earth and Planetary Sciences Materials Science

12644 Clinical and Experimental Obstetrics and Gynecology 03906663 Active 1974-ongoing ENG 0.53 0.46 0,32 Journal S O G Canada Inc. S O G Canada Inc. Canada 2729; 2743; Health Sciences Medicine

29305 Clinical and Investigative Medicine 0147958X 14882353 Active 1978-ongoing ENG 1.24 1.13 0,75 Journal Canadian Medical Association/Association Medical CanadienneCanadian Medical Association/Association Medical CanadienneCanada 2700; Health Sciences Medicine

68480 CMAJ 08203946 Active 1945-ongoing FRE, ENG 1.01 1.03 1,12 Journal See also CMAJ : Canadian Medical Association journal = journal de l'Association medicale canadienneCanadian Medical Association/Association Medical CanadienneCanadian Medical Association/Association Medical CanadienneCanada 2700; Health Sciences Medicine

21100297618 Contributions to Discrete Mathematics 17150868 Active 2013-ongoing ENG 0.27 0.40 0,56 DOAJ/ROAD Open Access Journal University of Calgary Press University of Calgary Press Canada 2607; Physical Sciences Mathematics

21100869886 Current Chemistry Letters 19277296 1927730X Active 2018-ongoing ENG 0,75 DOAJ/ROAD Open Access Journal Growing Science Growing Science Canada 1600; Physical Sciences Chemistry

29319 Current Oncology 11980052 Active 1998-ongoing ENG 1.82 1.67 1,79 Journal Multimed Inc. Multimed Inc. Canada 2730; Health Sciences Medicine

24887 Dalhousie Review 00115827 Active 2002-ongoing, 1999, 1985, 1980, 1975, 1973ENG 0.00 0.00 0 Journal Dalhousie University Dalhousie University Canada 1208; 3312; 1211; Social Sciences Arts and Humanities Social Sciences

21100314709 Decision Science Letters 19295804 19295812 Active 2012-ongoing ENG 0.74 0.96 1,6 DOAJ/ROAD Open Access Journal Growing Science Growing Science Canada 1800; Social Sciences Decision Sciences

28687 Design Engineering (Toronto) 00119342 Active 2012-ongoing, 1996-2005, 1971-1976ENG 0.00 0 Trade Journal Rogers Media Publishing Ltd. Rogers Media Publishing Ltd. Canada 2200; Physical Sciences Engineering

21100241629 Dionysius 07051085 Active 2011-ongoing ENG 0.00 0,15 Journal Dalhousie University Press, Ltd.Dalhousie University Press, Ltd.Canada 1211; 1212; 1202; 1205; Social Sciences Arts and Humanities

25940 Dynamics of Continuous, Discrete and Impulsive Systems Series A: Mathematical Analysis12013390 Active 2003-ongoing, 2000, 1998ENG 0.33 0.36 0,39 Journal Watam Press Watam Press Canada 2604; 2607; 2603; Physical Sciences Mathematics

25942 Dynamics of Continuous, Discrete and Impulsive Systems Series B: Applications and Algorithms14928760 Active 1997-ongoing ENG 0.52 0.33 0,27 Journal Watam Press Watam Press Canada 2604; 2607; Physical Sciences Mathematics

17892 Ecology and Society 17083087 Active 1997-ongoing ENG 3.75 3.91 4,81 DOAJ/ROAD Open Access Journal Formerly known asConservation EcologyThe Resilience Alliance The Resilience Alliance Canada 2303; Physical Sciences Environmental Science

16200154749 Eighteenth-Century Fiction 08406286 Active 2002-ongoing FRE, ENG 0.13 0.20 0,14 Journal University of Toronto Press University of Toronto Press Canada 1208; Social Sciences Arts and Humanities

21100438059 Engineering Solid Mechanics 22918752 Active 2013-ongoing ENG 1.08 0.83 1,84 Journal Growing Science Growing Science Canada 2506; 2507; 2211; 2205; 2503; Physical Sciences Engineering Materials Science

16200154762 English Studies in Canada 03170802 Active 2002-ongoing ENG 0.06 0.10 0,08 Journal Association of Canadian College and University Teachers of EnglishAssociation of Canadian College and University Teachers of EnglishCanada 1208; Social Sciences Arts and Humanities

21527 Environmental Reviews 11818700 12086053 Active 1993-ongoing ENG 3.92 3.45 4,23 Journal NRC Research Press NRC Research Press Canada 2300; Physical Sciences Environmental Science

25771 Episodes 07053797 Active 1996-ongoing, 1979-1989ENG 2.58 1.25 1,25 DOAJ/ROAD Open Access Journal International Union of Geological SciencesInternational Union of Geological SciencesCanada 1900; Physical Sciences Earth and Planetary Sciences

5800206565 Etudes Francaises 00142085 Active 2015-ongoing, 2001-2013FRE 0.02 0.01 0,04 Journal Presses de l'Universite de MontrealPresses de l'Universite de MontrealCanada 1208; Social Sciences Arts and Humanities

29764 European Journal of Gynaecological Oncology 03922936 Active 1980-ongoing ENG 0.78 0.74 0,41 Journal S O G Canada Inc. S O G Canada Inc. Canada 2729; 2730; Health Sciences Medicine

21100199774 Evidence Based Library and Information Practice 1715720X Active 2011-ongoing ENG 0.42 0.29 0,32 DOAJ/ROAD Open Access Journal University of Alberta University of Alberta Canada 3309; Social Sciences Social Sciences

21100204509 Exceptionality Education International 19185227 Active 2012-ongoing ENG 0.44 0,67 Journal Department of Educational Psychology, University of Calgary PressDepartment of Educational Psychology, University of Calgary PressCanada 3204; 3304; Social Sciences Psychology Social Sciences

21100201980 For the Learning of Mathematics 02280671 Active 2016-ongoing, 2011-2013ENG 0.75 0.32 0,28 Journal FLM Publishing Association FLM Publishing Association Canada 3304; 2601; Social Sciences Physical Sciences Mathematics Social Sciences

22252 Forestry Chronicle 00157546 Active 1988-ongoing ENG 0.56 0.38 0,6 Journal Canadian Institute of Forestry/Institut Forestier du CanadaCanadian Institute of Forestry/Institut Forestier du CanadaCanada 1107; Life Sciences Agricultural and Biological Sciences

22211 Genome 08312796 14803321 Active 1987-ongoing ENG 1.37 1.53 1,81 Journal Formerly known asCanadian Journal of Genetics and CytologyNRC Research Press NRC Research Press Canada 1311; 1312; 2700; 1305; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

22632 Geomatica 11951036 Active 1993-ongoing ENG 0.24 0.24 0,22 Journal Formerly known asCISM Journal ACSGCCanadian Institute of GeomaticsCanadian Institute of GeomaticsCanada 1904; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Social Sciences

25121 Geopolitics of Energy 02731371 Active 2003-ongoing, 1997-1998, 1989-1993, 1984ENG 0.06 0.05 0,02 Journal Canadian Energy Research InstituteCanadian Energy Research InstituteCanada 2103; 3305; Social Sciences Physical Sciences Energy Social Sciences

27003 Geoscience Canada 03150941 Active 1979-ongoing ENG 1.00 0.78 0,69 Journal Geological Association of CanadaGeological Association of CanadaCanada 1900; Physical Sciences Earth and Planetary Sciences

64675 Geotechnical News 0823650X Active 1995-ongoing ENG 0.09 0.10 0,02 Journal BiTech Publishers Ltd BiTech Publishers Ltd Canada 1909; Physical Sciences Earth and Planetary Sciences

21100245708 Global Media Journal, Canadian Edition 19185901 1918591X Active 2013-ongoing ENG 0.20 0.14 0,42 DOAJ/ROAD Open Access Journal University of Ottawa University of Ottawa Canada 3315; Social Sciences Social Sciences

66746 Health care 02265788 Active 2013-ongoing, 1979-1989 1.04 1.21 1,43 Journal Formerly known asHealth Care in CanadaSoutham Business PublicationsSoutham Business PublicationsCanada 2719; Health Sciences Medicine

21100433204 Health promotion and chronic disease prevention in Canada : research, policy and practice2368738X Active 2015-ongoing ENG 1.34 1.48 1,45 DOAJ/ROAD Open Access Journal Formerly known asChronic diseases and injuries in CanadaPublic Health Agency of CanadaPublic Health Agency of CanadaCanada 2739; 2719; 2713; Health Sciences Medicine

26890 Health reports / Statistics Canada, Canadian Centre for Health Information = Rapports sur la sante / Statistique Canada, Centre canadien d'information sur la sante08406529 12091367 Active 1989-ongoing ENG 2.30 2.60 3,09 Medline-sourcedDOAJ/ROAD Open Access Journal Statistics Canada Statistics Canada Canada 2739; 3317; Social Sciences Health Sciences Medicine Social Sciences

17800156747 Healthcare Policy 17156572 Active 2009-ongoing ENG 0.78 0.70 0,86 Journal Longwoods Publishing, Corp. Longwoods Publishing, Corp. Canada 2739; 2719; Health Sciences Medicine

145061 Healthcare quarterly (Toronto, Ont.) 17102774 Active 2004-ongoing 0.24 0.38 0,42 Medline-sourced Journal Formerly known asHospital quarterlyLongwoods Publishing, Corp. Longwoods Publishing, Corp. Canada 2700; Health Sciences Medicine

35063 HealthcarePapers 1488917X Active 1999-ongoing ENG 0.28 0.26 0,27 Medline-sourced Journal Longwoods Publishing, Corp. Longwoods Publishing, Corp. Canada 2739; 2719; 2700; Health Sciences Medicine

14973 Histoire Sociale 00182257 Active 1996-ongoing, 1983-1987, 1981, 1979, 1976-1977ENG, FRE 0.29 0.08 0,09 Journal University of Toronto Press University of Toronto Press Canada 3312; 1202; Social Sciences Arts and Humanities Social Sciences

14363 INFOR: Information Systems and Operational Research 03155986 Active 1996-ongoing, 1971-1989ENG 0.21 0.39 0,71 Journal University of Toronto Press University of Toronto Press Canada 1706; 1710; 1711; Physical Sciences Computer Science

5700172022 Informal Logic 08242577 Active 2010-ongoing ENG 0.96 0.67 0,48 DOAJ/ROAD Open Access Journal University of Windsor University of Windsor Canada 1211; Social Sciences Arts and Humanities

18100156705 Innovation Journal 17153816 Active 2009-ongoing ENG 0.38 0.57 0,62 Journal The Innovation Journal The Innovation Journal Canada 3321; Social Sciences Social Sciences

25795 International Journal 00207020 Active 1995-ongoing, 1981 ENG 0.37 0.46 0,73 Journal Canadian Institute of International AffairsCanadian Institute of International AffairsCanada 3320; Social Sciences Social Sciences

21100206265 International Journal of Arts Management 14808986 Active 2011-ongoing ENG, FRE 0.33 0.64 0,38 Journal Ecole des Hautes Etudes CommercialesEcole des Hautes Etudes CommercialesCanada 1213; 1403; Social Sciences Arts and Humanities Business, Management and Accounting

4400151713 International Journal of Biological Sciences 14492288 Active 2005-ongoing ENG 4.32 4.35 4,04 DOAJ/ROAD Open Access Journal Ivyspring International PublisherIvyspring International PublisherCanada 1307; 1309; 1312; 2402; 1105;Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology Immunology and Microbiology

21100884991 International Journal of Criminology and Sociology 19294409 Active 2018-ongoing Added Journal Lifescience Global Lifescience Global Canada 3308; 3312; 3316; Social Sciences Social Sciences

21100223326 International Journal of Industrial Engineering Computations 19232926 19232934 Active 2010-ongoing ENG 1.33 1.85 3,26 DOAJ/ROAD Open Access Journal Growing Science Growing Science Canada 2209; Physical Sciences Engineering

130020 International Journal of Medical Sciences 14491907 Active 2005-ongoing ENG 2.56 2.60 2,53 DOAJ/ROAD Open Access Journal Ivyspring International PublisherIvyspring International PublisherCanada 2700; Health Sciences Medicine

11200153520 International Journal of Numerical Analysis and Modeling 17055105 Active 2007-ongoing ENG 1.05 0.75 1,14 Journal Institute for Scientific Computing and InformationInstitute for Scientific Computing and InformationCanada 2612; Physical Sciences Mathematics

21100869506 International Journal of One Health 24555673 24558931 Active 2015-ongoing ENG 0,38 DOAJ/ROAD Open Access Journal Veterinary World Veterinary World Canada 2725; 2739; 2719; 3400; Health Sciences Medicine Veterinary

26993 International Journal of Power and Energy Systems 10783466 Active 1996-ongoing ENG 0.29 0.25 0,3 Journal ACTA Press ACTA Press Canada 2604; 2208; 2102; Physical Sciences Energy Engineering Mathematics

25482 International Journal of Robotics and Automation 08268185 Active 1995-ongoing ENG 0.73 1.25 0,97 Journal ACTA Press ACTA Press Canada 1702; 2208; 2210; 2611; 2207; 1712; Physical Sciences Computer Science Engineering Mathematics

19700175832 International Journal of Therapeutic Massage and Bodywork: Research, Education, and Practice1916257X Active 2008-ongoing ENG 0.50 0.31 0,82 DOAJ/ROAD Open Access Journal Multimed Inc. Multimed Inc. Canada 3601; Health Sciences Health Professions

17781 International Review of Research in Open and Distance Learning14923831 Active 2000-ongoing ENG 2.50 2.73 2,87 DOAJ/ROAD Open Access Journal Athabasca University Athabasca University Canada 3304; Social Sciences Social Sciences

19900188083 Island Studies Journal 17152593 Active 2010-ongoing ENG 1.29 1.31 1,47 DOAJ/ROAD Open Access Journal University of Prince Edward IslandUniversity of Prince Edward IslandCanada 3320; 3312; 3305; Social Sciences Social Sciences

21100888602 Jeunesse: Young People, Texts, Cultures 19202601 1920261X Active 2018-ongoing ENG Added Journal University of Winnipeg University of Winnipeg Canada 1208; 3316; Social Sciences Arts and Humanities Social Sciences

21100893578 JMIR mHealth and uHealth 22915222 Active 2018-ongoing ENG Added Journal Journal of medical Internet ResearchJournal of medical Internet ResearchCanada 2718; Health Sciences Medicine

15709 Journal of Canadian studies. Revue d'etudes canadiennes 00219495 Active 2002-ongoing, 1986, 1981-1984, 1979, 1968ENG, FRE 0.15 0.10 0,15 Journal Trent University Trent University Canada 1202; 3316; Social Sciences Arts and Humanities Social Sciences

19700186819 Journal of Combinatorial Mathematics and Combinatorial Computing08353026 Active 2007-ongoing ENG 0.15 0.22 0,19 Journal Charles Babbage Research CentreCharles Babbage Research CentreCanada 2600; Physical Sciences Mathematics

23356 Journal of Environmental Engineering and Science 14962551 1496256X Active 2015-ongoing, 2002-2008ENG 0.32 0,73 Journal National Research Council National Research Council Canada 2300; 2304; 2305; Physical Sciences Environmental Science

7000153205 Journal of Environmental Informatics 17262135 16848799 Active 2007-ongoing ENG 4.32 3.88 3,97 Journal International Society for Environmental Information SciencesInternational Society for Environmental Information SciencesCanada 1706; 2300; 1800; Social Sciences Physical Sciences Computer ScienceDecision Sciences Environmental Science

21100218515 Journal of Gambling Issues 19107595 Active 2012-ongoing ENG 0.65 0.66 0,92 DOAJ/ROAD Open Access Journal Centre for Addiction and Mental HealthCentre for Addiction and Mental HealthCanada 2738; 3203; Social Sciences Health Sciences Medicine Psychology

23914 Journal of Integer Sequences 15307638 Active 1998-ongoing ENG 0.38 0.41 0,41 DOAJ/ROAD Open Access Journal University of Waterloo University of Waterloo Canada 2607; Physical Sciences Mathematics

21100784273 Journal of Intellectual Disability - Diagnosis and Treatment 22922598 Active 2015-ongoing ENG 0.10 0.18 0,17 Journal Lifescience Global Lifescience Global Canada 2738; 2728; 2808; 3202; 3204; 3306;Life Sciences Social Sciences Health Sciences Medicine Neuroscience Psychology Social Sciences

23709 Journal of Medical Internet Research 14388871 Active 1999-ongoing ENG 4.21 4.50 5,82 DOAJ/ROAD Open Access Journal Journal of medical Internet ResearchJournal of medical Internet ResearchCanada 2718; Health Sciences Medicine

25198 Journal of New Materials for Electrochemical Systems 14802422 Active 1998-ongoing ENG 0.36 0.35 0,35 Journal Journal of New Materials for Electrochemical SystemsJournal of New Materials for Electrochemical SystemsCanada 1603; 2500; 2105; Physical Sciences Chemistry Energy Materials Science

13529 Journal of Northwest Atlantic Fishery Science 02506408 Active 1996-ongoing, 1989-1994, 1984, 1980ENG 0.83 0.70 0,58 Journal Northwest Atlantic Fisheries OrganizationNorthwest Atlantic Fisheries OrganizationCanada 2303; 1910; Physical Sciences Earth and Planetary Sciences Environmental Science

19700173242 Journal of Ocean Technology 17183200 Active 2009-ongoing ENG 0.13 0.16 0,15 Journal Fisheries and Marine Institute of Memorial University of NewfoundlandFisheries and Marine Institute of Memorial University of NewfoundlandCanada 2212; Physical Sciences Engineering

50099 Journal of Orthomolecular Medicine 08344825 Active 1988-ongoing 0.02 0.09 0,06 Journal Formerly known asJournal of Orthomolecular PsychiatryCanadian Schizophrenia FoundationCanadian Schizophrenia FoundationCanada 2707; Health Sciences Medicine

21100237602 Journal of Pharmacy and Nutrition Sciences 22233806 19275951 Active 2011-ongoing ENG 0.21 0.21 0,3 Journal Lifescience Global Lifescience Global Canada 2916; 3000; 2701; 3306; Life Sciences Social Sciences Health Sciences Medicine Nursing Pharmacology, Toxicology and Pharmaceutics Social Sciences

23089 Journal of Pharmacy and Pharmaceutical Sciences 14821826 Active 1998-ongoing ENG 2.18 1.99 1,91 DOAJ/ROAD Open Access Journal Canadian Society for Pharmaceutical SciencesCanadian Society for Pharmaceutical SciencesCanada 3003; 3004; Life Sciences Pharmacology, Toxicology and Pharmaceutics

20125 Journal of Population Therapeutics and Clinical Pharmacology 1198581X Active 1996-ongoing 1.25 0.77 0,89 Journal Dougmar Publishing Group IncDougmar Publishing Group Inc Canada 2736; 2719; Health Sciences Medicine

16200154757 Journal of Pre-Raphaelite Studies-New Series 1060149X Active 2002-ongoing ENG 0.00 0.00 0,11 Journal Stong College, York UniversityStong College, York University Canada 1208; 1213; 3316; Social Sciences Arts and Humanities Social Sciences

16816 Journal of Psychiatry and Neuroscience 11804882 14882434 Active 1991-ongoing ENG 4.01 3.67 3,88 DOAJ/ROAD Open Access Journal Formerly known asPsychiatric Journal of the University of OttawaCanadian Medical Association/Association Medical CanadienneCanadian Medical Association/Association Medical CanadienneCanada 2736; 2803; 2738; Life Sciences Health Sciences Medicine Neuroscience

21100255376 Journal of Religion and Popular Culture 1703289X Active 2013-ongoing ENG 0.11 0,06 Journal University of Toronto Press University of Toronto Press Canada 1212; 3316; Social Sciences Arts and Humanities Social Sciences

21100817618 Journal of Reviews on Global Economics 19297092 Active 2016-ongoing ENG 0.07 0,22 Journal Lifescience Global Lifescience Global Canada 2000; Social Sciences Economics, Econometrics and Finance

19240 Journal of Rheumatology 0315162X 14992752 Active 1974-ongoing ENG 2.47 2.63 2,67 Journal Journal of Rheumatology Publishing Co., Ltd.Journal of Rheumatology Publishing Co., Ltd.Canada 2403; 2723; 2745; Life Sciences Health Sciences Immunology and Microbiology Medicine

22451 Journal of Scholarly Publishing 11989742 Active 2005-ongoing, 1994-2003ENG 0.50 0.46 1,08 Journal Formerly known asScholarly PublishingUniversity of Toronto Press University of Toronto Press Canada 2214; 3304; Social Sciences Physical Sciences Engineering Social Sciences

4000151902 Journal of the Canadian Academy of Child and Adolescent Psychiatry17198429 22936122 Active 2006-ongoing ENG 1.44 1.82 1,39 DOAJ/ROAD Open Access Journal Canadian Academy of Child and Adolescent PsychiatryCanadian Academy of Child and Adolescent PsychiatryCanada 2738; 2735; Health Sciences Medicine

21100388650 Journal of the Canadian Chiropractic Association 00083194 17156181 Active 2014-ongoing ENG 0.57 0.61 0,58 DOAJ/ROAD Open Access Journal Canadian Chiropractic AssociationCanadian Chiropractic AssociationCanada 3602; Health Sciences Health Professions

24386 Journal of the Canadian Dental Association 07098936 14882159 Active 1979-ongoing, 1947-1949ENG 0.33 0.69 0,81 Journal Formerly known asDental journal Canadian Dental Association Canadian Dental Association Canada 3500; Health Sciences Dentistry

19400157207 Journal of the Canadian Urological Association 19116470 Active 2007-ongoing ENG 0.90 1.05 1,03 DOAJ/ROAD Open Access Journal Canadian Medical Association/Association Medical CanadienneCanadian Medical Association/Association Medical CanadienneCanada 2748; 2730; Health Sciences Medicine

18317 Journal of Veterinary Medical Education 0748321X Active 2000-ongoing, 1996-1998ENG 0.49 0.89 0,73 Journal University of Toronto Press University of Toronto Press Canada 3400; 3304; 2700; Social Sciences Health Sciences Medicine Social Sciences Veterinary

21100889432 Journal of Water Management Modeling 22926062 Active 2018-ongoing ENG Added Journal Computational Hydraulics Int. Computational Hydraulics Int. Canada 2312; 3305; 2205; Social Sciences Physical Sciences Engineering Environmental Science Social Sciences

16903 Labour/Le Travail 07003862 Active 1993-ongoing, 1985, 1978ENG 0,21 Journal Committee on Canadian Labour HistoryCommittee on Canadian Labour HistoryCanada 1407; 1410; 1202; Social Sciences Arts and Humanities Business, Management and Accounting

16100154729 Laval Theologique et Philosophique 00239054 Active 2016-ongoing, 2014, 2002-2011ENG, FRE 0.00 0 Journal Universite Laval Universite Laval Canada 1211; 1212; Social Sciences Arts and Humanities

16000154719 Liberte 00242020 Active 2002-ongoing FRE 0.00 0.00 0 Journal Collectif Liberte Inc. Collectif Liberte Inc. Canada 1208; 3312; 1211; 1213; Social Sciences Arts and Humanities Social Sciences

21100407361 Linguistic Biblical Studies 18777554 Active 2012-ongoing, 2009-2010ENG 0,11 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3310; 1212; 1203; Social Sciences Arts and Humanities Social Sciences

21100854867 Management Science Letters 19239335 19239343 Active 2017-ongoing ENG 0,76 DOAJ/ROAD Open Access Journal Growing Science Growing Science Canada 1400; Social Sciences Business, Management and Accounting

21100863633 Mathematical Modelling of Engineering Problems 23690739 23690747 Active 2018-ongoing ENG Journal International Information and Engineering Technology AssociationInternational Information and Engineering Technology AssociationCanada 2604; 2201; 2611; Physical Sciences Engineering Mathematics

21100235820 McGill Journal of Law and Health 19204825 Active 2013-ongoing ENG, FRE 0.13 0.12 0,22 Journal Faculty of Law, McGill UniversityFaculty of Law, McGill UniversityCanada 3308; 2719; Social Sciences Health Sciences Medicine Social Sciences

21100851239 Mechatronic Systems and Control 25611771 2561178X Active 2018-ongoing ENG 0.39 0,63 Journal Formerly known asControl and Intelligent SystemsACTA Press ACTA Press Canada 1706; 2207; Physical Sciences Computer Science Engineering

21372 Mediaeval studies 00765872 Active 2016-ongoing, 2012-2014, 1983, 1977-1980, 1975, 1970, 1962, 1960FRE, ENG 0.18 0,14 Journal Pontifical Institute of Mediaeval StudiesPontifical Institute of Mediaeval StudiesCanada 1202; Social Sciences Arts and Humanities

21100407602 Medieval and Early Modern Iberian World 15691934 Active 2018-ongoing, 2009-2013, 2007ENG Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1202; 1201; 1212; 3316; Social Sciences Arts and Humanities Social Sciences

21100405740 Medieval and Renaissance Authors and Texts 09257683 Active 2008-ongoing ENG 0,06 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1202; 1203; 1208; 3316; Social Sciences Arts and Humanities Social Sciences

21100457421 Medieval Franciscans 15726991 Active 2016-ongoing, 2013, 2007-2009ENG 0,07 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1212; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

21100407207 Medieval Law and Its Practice 18738176 Active 2008-ongoing ENG 0 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3308; 1201; 1202; Social Sciences Arts and Humanities Social Sciences

21100407150 Medieval Mediterranean 09285520 Active 2014-ongoing, 2007-2012FRE, ENG 0,01 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1201; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

24448 Meta 00260452 Active 2002-ongoing, 1974 FRE, ENG 0.12 0.28 0,44 Journal Presses de l'Universite de MontrealPresses de l'Universite de MontrealCanada 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21100457074 Metaforms 22129405 Active 2017-ongoing, 2013 ENG 0.00 0,05 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1208; 1213; 1205; Social Sciences Arts and Humanities

21100407160 Mittellateinische Studien und Texte 00769754 Active 2017-ongoing, 2007-2012GER, ENG 0.00 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1208; 3310; 1202; 1203; Social Sciences Arts and Humanities Social Sciences

21100407217 Mnemosyne, Supplements 01698958 Active 2017-ongoing, 2007-2013ARA, ENG, FRE, GRE 0.09 0.15 0,18 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1208; 3310; 1202; 1203; 1204; 1205; Social Sciences Arts and Humanities Social Sciences

21100430764 Modern Chinese Philosophy 18759386 Active 2016-ongoing, 2010-2012 ENG 0,69 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1211; Social Sciences Arts and Humanities

16400154710 Modern Drama 00267694 Active 2002-ongoing ENG 0.23 0.13 0,14 Journal University of Toronto Press University of Toronto Press Canada 1208; Social Sciences Arts and Humanities

21100407604 Monies, Markets, and Finance in East Asia 1600-1900 22102876 Active 2018-ongoing, 2013, 2010ENG Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 2000; 3312; 1202; 3316; Social Sciences Arts and Humanities Economics, Econometrics and Finance Social Sciences

24949 Mosaic 00271276 19255683 Active 2002-ongoing, 1988, 1978, 1971ENG, FRE 0.19 0.15 0,1 Journal University of Manitoba University of Manitoba Canada 1208; Social Sciences Arts and Humanities

21100444325 Muslim Minorities 15707571 Active 2016-ongoing, 2010-2013, 2008ENG, FRE 0,27 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1212; 3314; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

17678 NAFO Scientific Council Studies 02506432 Active 2013-ongoing, 2007-2010, 2005, 1993-2003ENG 0.20 0.00 Journal Northwest Atlantic Fisheries OrganizationNorthwest Atlantic Fisheries OrganizationCanada 1104; 2303; 1910; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Environmental Science

21100406766 Nag Hammadi and Manichaean Studies 09292470 Active 2018-ongoing, 2006-2012FRE, ENG, GER Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1202; 1205; 1211; 1212; Social Sciences Arts and Humanities

21100406786 National Cultivation of Culture 18765645 Active 2017-ongoing, 2010-2013ENG Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3314; 3316; Social Sciences Social Sciences

21100406819 New Testament Tools, Studies and Documents 00778842 Active 2018-ongoing, 2012-2013, 2008-2009GRE, ENG, FRE Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1212; 1202; 1205; Social Sciences Arts and Humanities

21100298666 Northern Mariner 1183112X Active 2013-ongoing, 2001, 1999ENG 0.05 0.02 0 Journal Canadian Nautical Research Society (CNRS)Canadian Nautical Research Society (CNRS)Canada 3313; 1202; Social Sciences Arts and Humanities Social Sciences

21100407177 Northern World 15691462 Active 2017-ongoing, 2007-2013ENG Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1202; 1204; 3316; Social Sciences Arts and Humanities Social Sciences

21100405663 Novum Testamentum, Supplements 01679732 Active 2006-ongoing ENG, GER 0 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1208; 1212; 1202; 1203; 1205; 3310; Social Sciences Arts and Humanities Social Sciences

21100425802 Numen Book Series 01698834 Active 2007-ongoing ENG 0,07 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1212; 1202; Social Sciences Arts and Humanities

14200154709 Nursing leadership (Toronto, Ont.) 1910622X Active 2006-ongoing 0.20 0.31 0,46 Medline-sourced Journal Formerly known asCanadian journal of nursing leadershipLongwoods Publishing, Corp. Longwoods Publishing, Corp. Canada 2700; Health Sciences Medicine

4700152449 Occupational Therapy Now 14815532 Active 2006-ongoing ENG 0.08 0.06 0,16 Journal Canadian Association of Occupational TherapistsCanadian Association of Occupational TherapistsCanada 2902; 2739; 2742; 3612; Health Sciences Medicine Nursing Health Professions

19700174659 Ontario Health Technology Assessment Series 19157398 Active 2010-ongoing ENG 1.42 1.57 2,23 Journal Health Quality Ontario Health Quality Ontario Canada 2204; 2700; 2701; Physical Sciences Health Sciences Engineering Medicine

11700154379 Open Medicine 19112092 Active 2008-ongoing ENG 2.11 2.38 DOAJ/ROAD Open Access Journal Open Medicine Open Medicine Canada 2700; Health Sciences Medicine

21100407997 Ottoman Empire and its Heritage 13806076 Active 2017-ongoing, 2007-2015FRE, ENG 0 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3320; 3312; 1202; Social Sciences Arts and Humanities Social Sciences

21100406832 Oudtestamentische Studien, Old Testament Studies 01697226 Active 2009-ongoing, 2007 ENG 0,08 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3310; 1212; 1202; 1203; Social Sciences Arts and Humanities Social Sciences

27390 Pacific Affairs 0030851X Active 1991-ongoing, 1984, 1981-1982, 1979ENG 0.64 0.83 1,22 Journal University of British Columbia University of British Columbia Canada 3312; 3305; Social Sciences Social Sciences

17009 Peritoneal Dialysis International 08968608 Active 1988-ongoing ENG 1.05 1.69 1,32 Journal Formerly known asPeritoneal Dialysis BulletinMultimed, Inc. Multimed Inc. Canada 2727; 2700; Health Sciences Medicine

70520 Perspective infirmiere : revue officielle de l'Ordre des infirmieres et infirmiers du Quebec17081890 Active 2003-ongoing 0.02 0.01 0 Medline-sourced Journal Formerly known asL'Infirmiere du Quebec : revue officielle de l'Ordre des infirmieres et infirmiers du QuebecOrdre Des Infirmieres Et Infirmiers Du QuebecOrdre Des Infirmieres Et Infirmiers Du QuebecCanada 2700; Health Sciences Medicine

21100407421 Philosophia Antiqua 00791687 Active 2016-ongoing, 2007-2013GER, FRE, ARM, ENG, GRE Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1211; 1205; Social Sciences Arts and Humanities

21100425874 Philosophy of History and Culture 09226001 Active 2017-ongoing, 2011, 2007-2009ENG Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1211; Social Sciences Arts and Humanities

5700176055 Phoenix 00318299 Active 2009-ongoing, 2005-2007, 2002-2003ENG 0.24 0.20 0,25 Journal University of Toronto Press University of Toronto Press Canada 1205; Social Sciences Arts and Humanities

16941 Physiotherapy Canada. Physiotherapie Canada 03000508 Active 2009-ongoing, 1973-1995ENG, FRE 0.67 0.74 0,72 Journal University of Toronto Press University of Toronto Press Canada 3612; Health Sciences Health Professions

15263 Pulp and Paper Canada 03164004 Active 1994-ongoing, 1974-1992ENG 0.05 0.06 0 Trade JournalFormerly known asPULP PAPER MAG. CANADABusiness Information Group Business Information Group Canada 2209; 2210; 2002; 2500; 1500; Social Sciences Physical Sciences Chemical Engineering Economics, Econometrics and FinanceEngineering Materials Science

16100154732 Quaderni d'Italianistica 02268043 Active 2002-ongoing ENG, ITA 0.03 0.00 0 Journal Canadian Society for Italian StudiesCanadian Society for Italian StudiesCanada 1208; Social Sciences Arts and Humanities

19400158814 Quebec Journal of International Law 08289999 Active 2007-ongoing ENG, FRE, SPA 0.02 0.02 0,05 Journal Presses de l'Universite du Quebec a MontrealPresses de l'Universite du Quebec a MontrealCanada 3308; Social Sciences Social Sciences

13159 Queen's quarterly 00336041 Active 2017-ongoing, 2000-2013, 1988-1990, 1986, 1981-1983, 1978-1979, 1975, 1973, 1968ENG 0 Journal Quarterly Committee of Queen's UniversityQuarterly Committee of Queen's UniversityCanada 1200; Social Sciences Arts and Humanities

145648 Refuge 02295113 19207336 Active 2003-ongoing ENG 0.45 0.65 0,78 DOAJ/ROAD Open Access Journal Operation Lifeline Operation Lifeline Canada 3316; 3317; Social Sciences Social Sciences

21100430117 Religion in Chinese Societies 18776264 Active 2017-ongoing, 2011-2013ENG 0.00 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1212; 3314; 3316; Social Sciences Arts and Humanities Social Sciences

21100418935 Religion in the Americas Series 15421279 Active 2017-ongoing, 2007-2013ENG, SPA Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1212; 3314; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

18612 Renaissance and Reformation 0034429X Active 2001-ongoing, 1988, 1985, 1982, 1979, 1968-1969ENG, FRE 0.00 0.01 0,01 Journal Toronto Renaissance and Reformation Colloquium : Victoria University Centre for Renaissance and Reformation StudiesToronto Renaissance and Reformation Colloquium : Victoria University Centre for Renaissance and Reformation StudiesCanada 1207; 1208; 1210; 1211; 1213; 1202; Social Sciences Arts and Humanities

21100455427 Renaissance Society of America 22123091 22123105 Active 2018-ongoing, 2014, 2012 ENG 0,35 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1208; 1213; Social Sciences Arts and Humanities

5600153208 Research in the Social Scientific Study of Religion 10468064 Active 2007-ongoing ENG 0,7 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3301; 1212; 1202; Social Sciences Arts and Humanities Social Sciences

16100154712 Revista Canadiense de Estudios Hispanicos 03848167 Active 2002-ongoing ENG, SPA, FRE 0.02 0.03 0,05 Journal Carleton University Carleton University Canada 1208; 1213; 3316; Social Sciences Arts and Humanities Social Sciences

24331 Revue d'Histoire de l'Amerique Francaise 00352357 Active 1999-ongoing, 1983-1987, 1977-1981ENG 0.05 0.00 0,05 Journal Institut d'Histoire de I'Amerique FrancaiseInstitut d'Histoire de I'Amerique FrancaiseCanada 1202; Social Sciences Arts and Humanities

16100154745 Russell - Journal of the Bertrand Russell Studies 00360163 Active 2002-ongoing ENG 0.05 0.11 0,04 Journal McMaster University Press McMaster University Press Canada 1211; Social Sciences Arts and Humanities

21100411274 Russian History and Culture 18777791 Active 2017-ongoing, 2009-2013ENG Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1208; 1213; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

14774 Sante mentale au Quebec 03836320 Active 2004-ongoing, 1990-1998ENG, FRE 0.25 0.19 0,18 Medline-sourced Journal Revue Sante Mentale au QuebecRevue Sante Mentale au QuebecCanada 2738; 3203; 2700; 2921; Social Sciences Health Sciences Medicine Nursing Psychology

16400154711 Seminar - A Journal of Germanic Studies 00371939 Active 1996-ongoing ENG 0.10 0.08 0,1 Journal University of Toronto Press University of Toronto Press Canada 1208; 3316; Social Sciences Arts and Humanities Social Sciences

21100407317 Sinica Leidensia 01699563 Active 2015-ongoing, 2007-2013ENG Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3300; 1200; Social Sciences Arts and Humanities Social Sciences

24957 Skin therapy letter 12015989 Active 1999-ongoing 1.72 1.81 1,33 Medline-sourced Journal International Skin Therapy Newsletter, Inc.International Skin Therapy Newsletter, Inc.Canada 2700; Health Sciences Medicine

21100425312 Social and Critical Theory 1572459X Active 2017-ongoing, 2009-2013, 2007ENG Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3312; 1211; Social Sciences Arts and Humanities Social Sciences

21100238660 Studia Canonica 0039310X 22953027 Active 2009-ongoing ENG, FRE 0.07 0.09 0,12 DOAJ/ROAD Open Access Journal Saint Paul University, Faculty of Canon LawSaint Paul University, Faculty of Canon LawCanada 1212; Social Sciences Arts and Humanities

21100406811 Studia Judaeoslavica 18766153 Active 2016-ongoing, 2012-2014, 2009ENG 0,03 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1212; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

21100420111 Studia Semitica Neerlandica 00816914 Active 2018-ongoing, 2008-2013ENG, HEB Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3310; 1212; 1203; Social Sciences Arts and Humanities Social Sciences

21100409601 Studien und Texte zur Geistesgeschichte des Mittelalters 01698028 Active 2017-ongoing, 2013, 2007-2011ENG, GER 0.00 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1211; 1212; 1202; Social Sciences Arts and Humanities

19566 Studies in ancient medicine 09251421 Active 2009-ongoing, 2002-2005, 1997, 1991ENG, GRE, FRE 0.13 0.07 0,38 Medline-sourced Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 2700; Health Sciences Medicine

16200154791 Studies in Canadian Literature - Etudes en Litterature Canadienne03806995 Active 1996-ongoing ENG, FRE 0.13 0.05 0,03 Journal University of New Brunswick University of New Brunswick Canada 1208; Social Sciences Arts and Humanities

21100407115 Studies in Contemporary Phenomenology 18752470 Active 2017-ongoing, 2012-2015, 2010, 2008GER, ENG, FRE 0,03 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1211; Social Sciences Arts and Humanities

21100406922 Studies in Critical Social Sciences 15734234 Active 2017-ongoing, 2007-2013ENG 0.00 0.00 0,05 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3301; 3312; Social Sciences Social Sciences

21100457059 Studies in East Asian Security and International Relations 22131051 Active 2017-ongoing, 2013 ENG 0,08 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3320; Social Sciences Social Sciences

19700171309 Studies in Social Justice 19114788 Active 2009-ongoing ENG 0.79 0.41 0,51 DOAJ/ROAD Open Access Journal University of Windsor University of Windsor Canada 3308; 3312; 3318; Social Sciences Social Sciences

14844 Survey Methodology 07140045 Active 2008-ongoing, 1992, 1988ENG 0.54 0.88 0,93 Journal Statistics Canada Statistics Canada Canada 2611; 2613; Physical Sciences Mathematics

21100900059 Teaching and Learning Inquiry 21674787 Active 2013-ongoing ENG 0,67 Added Journal University of Calgary Press University of Chicago Press Canada 3304; Social Sciences Social Sciences

21100258401 Temps Zero 19135963 Active 2013-ongoing FRE 0.00 0.00 0 DOAJ/ROAD Open Access Journal Chaire de recherche du Canada en litterature contemporaineChaire de recherche du Canada en litterature contemporaineCanada 1208; Social Sciences Arts and Humanities

14001 The Canadian Historical Review 00083755 Active 1996-ongoing, 1989, 1985-1986, 1980-1983, 1978ENG, FRE 0.29 0.24 0,25 Journal University of Toronto Press University of Toronto Press Canada 1212; 1202; Social Sciences Arts and Humanities

55397 The Journal of rheumatology. Supplement 03800903 Active 2018-ongoing, 2014-2015, 2000-2012, 1988-1998, 1977-1983, 19740.00 Medline-sourced Journal Journal of Rheumatology Publishing Co., Ltd.Journal of Rheumatology Publishing Co., Ltd.Canada 2700; Health Sciences Medicine

16600154709 Theatre Research in Canada-Recherches Theatrales au Canada11961198 Active 2002-ongoing ENG, FRE 0.07 0.09 0,05 Journal University of Toronto Press University of Toronto Press Canada 1213; Social Sciences Arts and Humanities

145268 Theory and Applications of Categories 1201561X Active 1996-ongoing ENG 0.46 0.74 0,77 Journal R. Rosebrugh R. Rosebrugh Canada 2601; Physical Sciences Mathematics

21100207003 Theranostics 18387640 Active 2012-ongoing ENG 9.07 8.70 8,12 DOAJ/ROAD Open Access Journal Ivyspring International PublisherIvyspring International PublisherCanada 3001; 2701; Life Sciences Health Sciences Medicine Pharmacology, Toxicology and Pharmaceutics

27853 Toronto Journal of Theology 08269831 Active 2011-ongoing, 1990 ENG 0.15 0.08 0,06 Journal University of Toronto Press University of Toronto Press Canada 1212; Social Sciences Arts and Humanities

19805 Transactions of the Canadian Society for Mechanical Engineering03158977 Active 1983-ongoing, 1980-1981, 1978, 1972-1976ENG 0.42 0.42 0,47 Journal Canadian Society for Mechanical EngineeringCanadian Society for Mechanical EngineeringCanada 2210; Physical Sciences Engineering

21100806906 Uncertain Supply Chain Management 22916822 22916830 Active 2013-ongoing ENG 0.53 1,02 Journal Growing Science Growing Science Canada 1803; 1804; 1408; 1403; 1404; Social Sciences Business, Management and Accounting Decision Sciences

5700153969 University of Toronto Law Journal 00420220 Active 2008-ongoing ENG 0.40 0.53 0,61 Journal University of Toronto Press University of Toronto Press Canada 3308; 3312; Social Sciences Social Sciences

87708 University of Toronto Medical Journal 08332207 19135440 Active 2011-ongoing, 1972-1978; 1960-1961; 1947-1950ENG 0.05 0.04 0,06 DOAJ/ROAD Open Access Journal University of Toronto Press University of Toronto Press Canada 2700; Health Sciences Medicine

16400154743 University of Toronto Quarterly 00420247 Active 2001-ongoing ENG 0.13 0.05 0,08 Journal University of Toronto Press University of Toronto Press Canada 1200; Social Sciences Arts and Humanities

24983 Urban History Review/Revue d'Histoire Urbaine 07030428 Active 2014-ongoing, 1978-2012ENG 0.19 0.20 0,14 Journal Incorporating Urbanism Past and PresentBecker Associates Becker Associates Canada 3322; 1202; Social Sciences Arts and Humanities Social Sciences

27928 Utilitas Mathematica 03153681 Active 1996-ongoing ENG 0.34 0.27 0,28 Journal Utilitas Mathematica Publishing Inc.Utilitas Mathematica Publishing Inc.Canada 2604; 1804; 2613; Social Sciences Physical Sciences Decision Sciences Mathematics

21100861555 Vascular Access 19136692 Active 2017-ongoing ENG 0 Journal Canadian Vascular Access AssociationCanadian Vascular Access AssociationCanada 2902; Health Sciences Nursing

21100406382 Vetus Testamentum, Supplements 00835889 Active 2016-ongoing, 2007-2013GER, FRE, ENG 0.00 0,08 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1212; Social Sciences Arts and Humanities

21100406988 Vigiliae Christianae, Supplements 0920623X Active 2015-ongoing, 2007-2013ENG, GER, FRE, GRE 0,13 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3310; 1202; 1203; 3316; 1204; 1212; Social Sciences Arts and Humanities Social Sciences

24564 Water Quality Research Journal of Canada 12013080 Active 1995-ongoing ENG 0.55 0.52 0,57 Journal Formerly known asWater Pollution Research Journal of CanadaIWA Publishing IWA Publishing Canada 2312; Physical Sciences Environmental Science

21100407809 Women and Gender in China Studies 18775772 Active 2016-ongoing, 2013-2014, 2010ENG 0,8 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 3316; 3318; Social Sciences Social Sciences

21100407965 Women and Gender: The Middle East and the Islamic World 15707628 Active 2016-ongoing, 2009-2013, 2007ENG 0,1 Book Series Entomological Society of CanadaEntomological Society of CanadaCanada 1212; 3316; 3318; Social Sciences Arts and Humanities Social Sciences

11400153302 Yearbook of medical informatics 09434747 23640502 Active 2006-ongoing 1.48 1,66 Medline-sourced Journal International Medical Informatics AssociationInternational Medical Informatics AssociationCanada 2700; Health Sciences Medicine

10600153355 Acta Bioethica 07175906 1726569X Active 2007-ongoing SPA 0.13 0.14 0,16 DOAJ/ROAD Open Access Journal OPS/OMS, Unidad de BioeticaOPS/OMS, Unidad de Bioetica Chile 2719; 3306; Social Sciences Health Sciences Medicine Social Sciences

10600153351 Acta Literaria 07160909 07176848 Active 2007-ongoing SPA 0.03 0.00 0,09 DOAJ/ROAD Open Access Journal Universidad de Concepcion Universidad de Concepcion Chile 1208; Social Sciences Arts and Humanities

21100228735 Aisthesis 05683939 07187181 Active 2012-ongoing SPA 0.02 0.04 0,04 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de Chile, Facultad de Filosofia, Instituto de EsteticaPontificia Universidad Catolica de ChileChile 1208; 1211; 1213; Social Sciences Arts and Humanities

15600154702 Alpha 07164254 07182201 Active 2008-ongoing SPA 0.10 0.13 0,18 DOAJ/ROAD Open Access Journal Universidad de Los Lagos Universidad de Los Lagos Chile 1200; Social Sciences Arts and Humanities

19900193643 Anales de Literatura Chilena 07176058 Active 2010-ongoing SPA 0.01 0.04 0,05 Journal Centro de Estudios de Literatura Chilena, Instituto de Letras, Pontificia Universidad Catolica de ChileCentro de Estudios de Literatura Chilena, Instituto de Letras, Pontificia Universidad Catolica de ChileChile 1208; Social Sciences Arts and Humanities

19700202606 Andean Geology 07187092 07187106 Active 2009-ongoing SPA 1.87 1.39 1,73 DOAJ/ROAD Open Access Journal Formerly known asRevista Geologica de ChileServicio Nacional de Geologia y MineriaServicio Nacional de Geologia y MineriaChile 1911; 1913; 1906; 1907; Physical Sciences Earth and Planetary Sciences

5800173395 ARQ 07160852 07176996 Active 2007-ongoing SPA, ENG 0.03 0.06 0,07 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de ChilePontificia Universidad Catolica de ChileChile 1213; 2216; 1206; Social Sciences Physical Sciences Arts and Humanities Engineering

27739 Atenea 07161840 07180462 Active 2007-ongoing, 2000-2001, 1984, 1979ENG, SPA 0.05 0.02 0,13 DOAJ/ROAD Open Access Journal Universidad de Concepcion Universidad de Concepcion Chile 3300; 1200; Social Sciences Arts and Humanities Social Sciences

21100218527 AUS 0718204X 07187262 Active 2012-ongoing ENG, SPA 0.11 0.14 0,1 Journal Universidad Austral de Chile Universidad Austral de Chile Chile 3322; 2216; Social Sciences Physical Sciences Engineering Social Sciences

5800219327 Boletin de Filologia 00679674 07189303 Active 2014-ongoing SPA 0,23 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 1208; 3310; 1202; 1203; Social Sciences Arts and Humanities Social Sciences

21100399153 Boletin del Museo Chileno de Arte Precolombino 07161530 07186894 Active 2015-ongoing ENG, SPA 0.09 0.29 0,38 DOAJ/ROAD Open Access Journal Museo Chileno de Arte PrecolombinoMuseo Chileno de Arte PrecolombinoChile 3302; 3314; 1213; 1204; Social Sciences Arts and Humanities Social Sciences

19200156945 Boletin Latinoamericano y del Caribe de Plantas Medicinales y Aromaticas07177917 Active 2008-ongoing SPA, ENG 0.50 0.63 0,65 DOAJ/ROAD Open Access Journal Universidad de Santiago de ChileUniversidad de Santiago de ChileChile 2707; 1110; 3002; 3004; Life Sciences Health Sciences Agricultural and Biological Sciences Medicine Pharmacology, Toxicology and Pharmaceutics

5000157201 Bosque 03048799 07179200 Active 2006-ongoing SPA 0.54 0.57 0,56 DOAJ/ROAD Open Access Journal Facultad de Ciencias Forestales, Universidad Austral de ChileFacultad de Ciencias Forestales, Universidad Austral de ChileChile 1107; Life Sciences Agricultural and Biological Sciences

21100455657 Byzantion Nea Hellas 07162138 Active 2015-ongoing SPA 0.00 0.09 0 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 1208; 1202; 1205; Social Sciences Arts and Humanities

68395 Celulosa Y Papel 07162308 Active 1999-ongoing SPA 0.00 0.00 0 Trade Journal Asociacion Tecnica de la Celulosa y el PapelAsociacion Tecnica de la Celulosa y el PapelChile 2505; 1605; Physical Sciences Chemistry Materials Science

20454 CEPAL Review 02512920 02520257 Active 2007-ongoing, 1992-1993, 1981-1988, 1977ENG 0.12 0.19 0,24 Journal Comision Economica Para America Latina y el CaribeComision Economica Para America Latina y el CaribeChile 2000; 3303; Social Sciences Economics, Econometrics and Finance Social Sciences

21100378923 Chilean Journal of Agricultural and Animal Sciences 07193882 07193890 Active 2014-ongoing SPA 0.19 0.14 0,27 DOAJ/ROAD Open Access Journal Universidad de Concepcion Universidad de Concepcion Chile 1100; Life Sciences Agricultural and Biological Sciences

19400158712 Chilean Journal of Agricultural Research 07185820 07185839 Active 2008-ongoing ENG 0.98 1.04 1,15 DOAJ/ROAD Open Access Journal Formerly known asAgricultura TecnicaInstitute de Investigaciones AgropecuariasInstitute de Investigaciones AgropecuariasChile 1102; 1103; Life Sciences Agricultural and Biological Sciences

4700152616 Chungara 07161182 07177356 Active 2006-ongoing, 2004, 2000-2002SPA, ENG 0.55 0.70 0,83 DOAJ/ROAD Open Access Journal Universidad del Norte, Sede Arica, Depto. de AntropologiaUniversidad del Norte, Sede Arica, Depto. de AntropologiaChile 3302; 3314; Social Sciences Social Sciences

69053 Ciencia e Investigacion Agraria 03045609 Active 2008-ongoing, 1982 ENG 0.55 0.50 0,47 DOAJ/ROAD Open Access Journal Universidad CatOlica de Chile, Escuela de AgronomiaUniversidad CatOlica de Chile, Escuela de AgronomiaChile 1100; Life Sciences Agricultural and Biological Sciences

4700152719 Ciencia y Enfermeria 07172079 07179553 Active 2006-ongoing, 2002 SPA 0.22 0.18 0,14 DOAJ/ROAD Open Access Journal Universidad de Concepcion, Facultad de Medicina, Departmento de EnfermeriaUniversidad de Concepcion, Facultad de Medicina, Departmento de EnfermeriaChile 2900; Health Sciences Nursing

21100821156 Cinta de Moebio 0717554X Active 2017-ongoing SPA 0,29 DOAJ/ROAD Open Access Journal Universidad de Chile, Facultad de Ciencias SocialesUniversidad de Chile, Facultad de Ciencias SocialesChile 1211; 3301; Social Sciences Arts and Humanities Social Sciences

21100841303 Cogency 07188285 Active 2017-ongoing ENG 0 DOAJ/ROAD Open Access Journal Universidad Diego Portales Universidad Diego Portales Chile 3310; 3315; 1203; Social Sciences Arts and Humanities Social Sciences

10300153364 Cuadernos de historia (Santiago, Chile) 07161832 Active 2017-ongoing, 2001-2002, 1999SPA 0 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 1202; Social Sciences Arts and Humanities

21100264483 Cuadernos.info 07193661 0719367X Active 2013-ongoing SPA 0.28 0.43 0,63 DOAJ/ROAD Open Access Journal Facultad de Comunicaciones de la Pontificia Universidad Catolica de ChileFacultad de Comunicaciones de la Pontificia Universidad Catolica de ChileChile 3309; 3315; Social Sciences Social Sciences

21100792726 Dialogo Andino 07162278 07192681 Active 2016-ongoing ENG, SPA 0.08 0,29 DOAJ/ROAD Open Access Journal Universidad de Tarapaca Universidad de Tarapaca Chile 1202; 3314; 3316; Social Sciences Arts and Humanities Social Sciences

19300157031 Economia Chilena 07173830 Active 2008-ongoing SPA 0.13 0.09 0,13 Journal El Banco Publishers El Banco Publishers Chile 2002; 2003; Social Sciences Economics, Econometrics and Finance

6000170071 Eidos 16928857 20117477 Active 2012-ongoing SPA, ENG 0.01 0.04 0,12 DOAJ/ROAD Open Access Journal Universidad del Norte Universidad del Norte Chile 1211; Social Sciences Arts and Humanities

7000153201 Estudios Atacamenos 07160925 07181043 Active 2007-ongoing ENG, SPA 0.54 0.58 0,82 DOAJ/ROAD Open Access Journal Universidad del Norte Universidad del Norte Chile 3302; 3314; 1202; 3316; 1204; Social Sciences Arts and Humanities Social Sciences

19700175179 Estudios Constitucionales 07180195 07185200 Active 2009-ongoing SPA 0.22 0.11 0,15 DOAJ/ROAD Open Access Journal Editorial Universidad de Talca Editorial Universidad de Talca Chile 3308; 3312; Social Sciences Social Sciences

20707 Estudios de Economia 03042758 07185286 Active 2008-ongoing, 1989, 1977-1979ENG 0.21 0.38 0,22 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 2002; Social Sciences Economics, Econometrics and Finance

5800207821 Estudios Filologicos 00711713 07176171 Active 2007-ongoing SPA 0.02 0.18 0,11 DOAJ/ROAD Open Access Journal Universidad Austral de Chile Universidad Austral de Chile Chile 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

5100155019 Estudios Pedagogicos 0716050X Active 2006-ongoing, 1997-2002SPA, ENG 0.32 0.33 0,4 DOAJ/ROAD Open Access Journal Universidad Austral de Chile Universidad Austral de Chile Chile 3304; Social Sciences Social Sciences

15162 Eure 02507161 07176236 Active 2001-ongoing, 1996-1998, 1982, 1979SPA 0.33 0.76 0,77 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de ChilePontificia Universidad Catolica de ChileChile 3322; Social Sciences Social Sciences

21100211373 Formacion Universitaria 07185006 Active 2012-ongoing SPA 0.76 0.73 1,06 DOAJ/ROAD Open Access Journal Centro de Informacion TecnologicaCentro de Informacion TecnologicaChile 3304; Social Sciences Social Sciences

5000154002 Gayana 0717652X 07176538 Active 2006-ongoing SPA, ENG 0.42 0.49 0,44 DOAJ/ROAD Open Access Journal Facultad de Ciencias Naturales y Oceanograficas, Universidad de ConcepcionFacultad de Ciencias Naturales y Oceanograficas, Universidad de ConcepcionChile 1103; 1104; Life Sciences Agricultural and Biological Sciences

15601 Gayana - Botanica 00165301 07176643 Active 2002-ongoing, 1984, 1981-1982ENG, SPA 0.48 0.46 0,41 DOAJ/ROAD Open Access Journal Facultad de Ciencias Naturales y Oceanograficas, Universidad de ConcepcionFacultad de Ciencias Naturales y Oceanograficas, Universidad de ConcepcionChile 1108; 1110; 2303; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100202750 Historia (Chile) 00732435 07177194 Active 2011-ongoing SPA, ENG 0.24 0.33 0,29 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de ChilePontificia Universidad Catolica de ChileChile 1207; 1202; 3316; Social Sciences Arts and Humanities Social Sciences

21100314717 Historia 396 07190719 Active 2011-ongoing SPA, ENG 0.00 0.05 0,09 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de Valparaiso: Instituto de HistoriaPontificia Universidad Catolica de ValparaisoChile 1202; Social Sciences Arts and Humanities

12000154552 Idesia 00734675 07183429 Active 2008-ongoing SPA 0.35 0.27 0,22 DOAJ/ROAD Open Access Journal Universidad de Tarapaca Universidad de Tarapaca Chile 1100; 1102; Life Sciences Agricultural and Biological Sciences

22476 Informacion Tecnologica 07168756 07180764 Active 1996-ongoing SPA 0.47 0.43 0,58 DOAJ/ROAD Open Access Journal Centro de Informacion TecnologicaCentro de Informacion TecnologicaChile 2209; 1408; 1706; 2100; 1909; 1106;Life Sciences Social Sciences Physical Sciences Agricultural and Biological Sciences Business, Management and Accounting Computer Science Earth and Planetary Sciences Energy Engineering

11600154153 Ingeniare 07183291 07183305 Active 2008-ongoing SPA 0.27 0.34 0,36 DOAJ/ROAD Open Access Journal Universidad de Tarapaca Universidad de Tarapaca Chile 2200; Physical Sciences Engineering

4500151504 International Journal of Morphology 07179367 07179502 Active 2006-ongoing SPA, ENG 0.37 0.39 0,47 DOAJ/ROAD Open Access Journal Sociedad Chilena de AnatomiaSociedad Chilena de Anatomia Chile 2702; Health Sciences Medicine

21100843856 Intus-Legere Historia 07185456 07198949 Active 2017-ongoing SPA 0 DOAJ/ROAD Open Access Journal Universidad Adolfo Ibanez Universidad Adolfo Ibanez Chile 1202; Social Sciences Arts and Humanities

5100154604 Ius et Praxis 07172877 07180012 Active 2006-ongoing, 2001-2002SPA 0.05 0.08 0,21 DOAJ/ROAD Open Access Journal Editorial Universidad de Talca Editorial Universidad de Talca Chile 3308; Social Sciences Social Sciences

21100258911 Izquierdas 07185049 Active 2013-ongoing SPA 0.05 0.15 0,22 DOAJ/ROAD Open Access Journal Ariadna Ediciones Ariadna Ediciones Chile 3320; 3312; 1202; Social Sciences Arts and Humanities Social Sciences

21100778010 Journal of Oral Research 07192479 Active 2016-ongoing ENG 0.29 0,21 DOAJ/ROAD Open Access Journal Universidad de Concepcion Universidad de Concepcion Chile 3500; Health Sciences Dentistry

21100456601 Journal of Pharmacy and Pharmacognosy Research 07194250 Active 2013-ongoing SPA, ENG 0.43 0.48 0,46 DOAJ/ROAD Open Access Journal Asociacion Academica de Ciencias Farmaceuticas de Antofagasta (ASOCIFA)Asociacion Academica de Ciencias Farmaceuticas de Antofagasta (ASOCIFA)Chile 3002; 3003; 3004; Life Sciences Pharmacology, Toxicology and Pharmaceutics

21100200421 Journal of Soil Science and Plant Nutrition 07189516 Active 2010-ongoing SPA 1.90 2.22 2,49 DOAJ/ROAD Open Access Journal Sociedad Chilena de la Ciencia del SueloSociedad Chilena de la Ciencia del SueloChile 1110; 1111; 1102; Life Sciences Agricultural and Biological Sciences

11600153421 Journal of Technology Management and Innovation 07182724 Active 2008-ongoing SPA, ENG 0.68 0.81 0,94 DOAJ/ROAD Open Access Journal Journal of Technology Management & Innovation GroupJournal of Technology Management & Innovation GroupChile 1405; Social Sciences Business, Management and Accounting

23432 Journal of the Chilean Chemical Society 07179324 07179707 Active 2003-ongoing ENG 0.56 0.57 0,58 DOAJ/ROAD Open Access Journal Formerly known asBoletin de la Sociedad Chilena de QuimicaSociedad Chilena De QuimicaSociedad Chilena De Quimica Chile 1600; Physical Sciences Chemistry

6300153121 Journal of Theoretical and Applied Electronic Commerce Research07181876 Active 2007-ongoing ENG 1.98 2.02 1,45 DOAJ/ROAD Open Access Journal Editorial Universidad de Talca Editorial Universidad de Talca Chile 1706; 1400; Social Sciences Physical Sciences Business, Management and Accounting Computer Science

12400154701 Latin American Journal of Aquatic Research 0718560X Active 2008-ongoing ENG, SPA 0.88 0.64 0,77 DOAJ/ROAD Open Access Journal Formerly known asInvestigaciones MarinasPontificia Universidad Catolica de ValparaisoPontificia Universidad Catolica de ValparaisoChile 1104; 1910; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences

5800207867 Lenguas Modernas 07160542 07195443 Active 2015-ongoing SPA 0.00 0.14 0,07 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 3310; 1203; Social Sciences Arts and Humanities Social Sciences

5800207800 Literatura y Linguistica 07165811 Active 2008-ongoing SPA 0.06 0.09 0,19 DOAJ/ROAD Open Access Journal Instituto Profesional de Estudios Superiores Blas CanasInstituto Profesional de Estudios Superiores Blas CanasChile 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

4700152859 Maderas: Ciencia y Tecnologia 07173644 0718221X Active 2006-ongoing, 2001-2002SPA, ENG 1.68 1.08 1,45 DOAJ/ROAD Open Access Journal Universidad del Bio-Bio Universidad del Bio-Bio Chile 2209; 2501; 1501; 1107; Life Sciences Physical Sciences Agricultural and Biological Sciences Chemical Engineering Engineering Materials Science

8100153107 Magallania 07180209 07182244 Active 2007-ongoing ENG, SPA 0.40 0.33 0,33 DOAJ/ROAD Open Access Journal Instituto de la Patagonia, Universidad de MagallanesInstituto de la Patagonia, Universidad de MagallanesChile 3300; Social Sciences Social Sciences

21100406340 Medwave 07176384 Active 2014-ongoing 0.04 0.17 0,28 Medline-sourcedDOAJ/ROAD Open Access Journal Medwave Estudios Limitada Medwave Estudios Limitada Chile 2700; Health Sciences Medicine

19900192005 Onomazein 07171285 07185758 Active 2011-ongoing ENG, SPA 0.25 0.20 0,25 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de ChilePontificia Universidad Catolica de ChileChile 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21100896905 Pensamiento Educativo 07171013 07190409 Active 2018-ongoing SPA Added Journal Pontificia Universidad Catolica de ChilePontificia Universidad Catolica de ChileChile 3303; 3304; Social Sciences Social Sciences

21100199539 Politica Criminal 07183399 Active 2011-ongoing SPA 0.27 0.34 0,23 DOAJ/ROAD Open Access Journal Centro de Estudios de Derecho Penal de la Universidad de TalcaCentro de Estudios de Derecho Penal de la Universidad de TalcaChile 3308; 3312; Social Sciences Social Sciences

5000153301 Proyecciones 07160917 07176279 Active 2006-ongoing, 2000-2002ENG 0.30 0.57 0,7 DOAJ/ROAD Open Access Journal Departamento de Matematicas, Universidad Catolica del NorteDepartamento de Matematicas, Universidad Catolica del NorteChile 2600; Physical Sciences Mathematics

21100793178 Psicoperspectivas 07186924 Active 2006-ongoing SPA, ENG 0.15 0.65 0,56 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de ValparaisoPontificia Universidad Catolica de ValparaisoChile 3200; 3300; Social Sciences Psychology Social Sciences

12700154743 Psykhe 07170297 Active 2007-ongoing POR, ENG 0.54 0.44 0,72 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de ChilePontificia Universidad Catolica de ChileChile 3200; Social Sciences Psychology

21100812179 Resonancias 07173474 07195702 Active 2016-ongoing ENG, POR 0.18 0,07 Journal Pontificia Universidad Catolica de ChilePontificia Universidad Catolica de ChileChile 1210; Social Sciences Arts and Humanities

17700155703 Revista 180 07182309 Active 2005-ongoing ENG, SPA 0.07 0,06 DOAJ/ROAD Open Access Journal Universidad Diego Portales Universidad Diego Portales Chile 1213; 2216; 3322; Social Sciences Physical Sciences Arts and Humanities Engineering Social Sciences

19700183093 Revista Austral de Ciencias Sociales 07173202 Active 2012-ongoing, 2008-2010 0.11 0.08 0,23 DOAJ/ROAD Open Access Journal Facultad de Filosofia y Humanidades, Intituto de Ciencias Sociales, Universidad Austral de ChileFacultad de Filosofia y Humanidades, Intituto de Ciencias Sociales, Universidad Austral de ChileChile 3300; Social Sciences Social Sciences

14300154708 Revista Chilena de Anestesia 07164076 07196792 Active 2008-ongoing SPA 0.02 0.01 0,02 DOAJ/ROAD Open Access Journal Sociedad De Anestesiologia De ChileSociedad De Anestesiologia De ChileChile 2703; Health Sciences Medicine

11700154202 Revista Chilena de Derecho 07160747 07183437 Active 2008-ongoing SPA 0.16 0.25 0,16 DOAJ/ROAD Open Access Journal Facultad de Derecho, Universidad Catolica de ChileFacultad de Derecho, Universidad Catolica de ChileChile 3308; Social Sciences Social Sciences

21100845659 Revista Chilena de Derecho y Tecnologia 07192576 07192584 Active 2017-ongoing SPA 0 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 3308; 1705; 1710; Social Sciences Physical Sciences Computer Science Social Sciences

13561 Revista Chilena de Historia Natural 0716078X 07176317 Active 2002-ongoing SPA 0.71 1.07 1,1 DOAJ/ROAD Open Access Journal Sociedad de Biologia de ChileSociedad de Biologia de Chile Chile 1100; 2300; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

3500148007 Revista chilena de infectologia : organo oficial de la SociedadChilena de Infectologia.07161018 Active 2000-ongoing SPA 0.37 0.36 0,38 DOAJ/ROAD Open Access Journal Publicaciones Tecnicas MediterraneoPublicaciones Tecnicas MediterraneoChile 2725; 2739; Health Sciences Medicine

6100153026 Revista Chilena de Literatura 00487651 07182295 Active 2007-ongoing SPA 0.06 0.08 0,22 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 1208; Social Sciences Arts and Humanities

19264 Revista Chilena de Neuro-Psiquiatria 00347388 Active 2000-ongoing, 1997-1998, 1981-1988, 1979, 1974, 1948SPA 0.11 0.13 0,13 DOAJ/ROAD Open Access Journal Sociedad Chilena de Neurologia psiquiatria y NeurocirugiaSociedad Chilena de Neurologia psiquiatria y NeurocirugiaChile 2738; 2728; 2746; Health Sciences Medicine

4700152285 Revista Chilena de Nutricion 07161549 07177518 Active 2006-ongoing 0.35 0.37 0,36 DOAJ/ROAD Open Access Journal Sociedad Chilena de Nutricion, Bromatologia, ToxicologiaSociedad Chilena de Nutricion, Bromatologia, ToxicologiaChile 2916; 1106; Life Sciences Health Sciences Agricultural and Biological Sciences Nursing

28164 Revista Chilena de Obstetricia y Ginecologia 0048766X 07177526 Active 2006-ongoing, 1964-1995, 1961-1962SPA 0.11 0.13 0,15 DOAJ/ROAD Open Access Journal Formerly known asBoletin. Sociedad Chilena de Obstetricia y GinecologíaSociedad Chilena de Obstetricia y GinecologiaSociedad Chilena de Obstetricia y GinecologiaChile 2729; Health Sciences Medicine

15786 Revista Chilena de Pediatria 03704106 07176228 Active 1970-ongoing, 1947-1967SPA 0.27 0.33 0,39 DOAJ/ROAD Open AccessArticles in Press Journal Sociedad Chilena de PediatriaSociedad Chilena de Pediatria Chile 2735; Health Sciences Medicine

5000155404 Revista Chilena de Radiologia 0717201X 07179308 Active 2006-ongoing, 2002 SPA 0.05 0.05 0,09 DOAJ/ROAD Open Access Journal Publimpacto Publimpacto Chile 2741; Health Sciences Medicine

21100201317 Revista de Analisis Economico 07165927 07188870 Active 2011-ongoing ENG, SPA 0.20 0.23 0,04 DOAJ/ROAD Open Access Journal Universidad Alberto Hurtado/School of Economics and BussinesUniversidad Alberto Hurtado/School of Economics and BussinesChile 2000; Social Sciences Economics, Econometrics and Finance

13565 Revista de Biologia Marina y Oceanografia 07173326 Active 1996-ongoing ENG, SPA 0.52 0.45 0,44 DOAJ/ROAD Open Access Journal Formerly known asRevista de Biologia MarinaUniversidad de Valparaiso Universidad de Valparaiso Chile 1104; 1910; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences

5100152922 Revista de Ciencia Politica 07161417 Active 2006-ongoing, 2002 ENG, SPA 0.45 0.51 0,47 DOAJ/ROAD Open Access Journal Universidad Catolica de Chile Universidad Catolica de Chile Chile 3320; Social Sciences Social Sciences

5000160302 Revista de Derecho 07169132 07180950 Active 2006-ongoing SPA 0.15 0.16 0,21 DOAJ/ROAD Open Access Journal Universidad Austral de Chile Universidad Austral de Chile Chile 3308; Social Sciences Social Sciences

5100155067 Revista de Estudios Historico-Juridicos 07165455 Active 1997-ongoing SPA 0.03 0.07 0,27 DOAJ/ROAD Open Access Journal Pontificia Universidad Católica de ValparaísoPontificia Universidad Catolica de ValparaisoChile 3308; 1202; Social Sciences Arts and Humanities Social Sciences

21100790342 Revista de Filosofia (Chile) 00348236 07184360 Active 2016-ongoing SPA 0.00 0,05 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 1211; Social Sciences Arts and Humanities

66304 Revista de Geografia Norte Grande 03798682 Active 2004-ongoing, 1983, 1981SPA 0.32 0.80 0,76 DOAJ/ROAD Open Access Journal Instituto de Geografia, Pontificia Universidad Catolica de ChileInstituto de Geografia, Pontificia Universidad Catolica de ChileChile 1904; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Social Sciences

17600155205 Revista de la Construccion 07177925 0718915X Active 2008-ongoing ENG 0.42 0.58 0,55 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de ChilePontificia Universidad Catolica de ChileChile 2215; 2205; Physical Sciences Engineering

21100893188 Revista de Urbanismo 07175051 Active 2018-ongoing SPA Added Journal Universidad de Chile Universidad de Chile Chile 2309; 3322; 3305; Social Sciences Physical Sciences Environmental Science Social Sciences

21100220436 Revista Ingenieria de Construccion 07162952 07185073 Active 2012-ongoing SPA, ENG 0.29 0.40 0,26 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de Chile, Departamento de Ingenieria y Gestion de la ConstruccionPontificia Universidad Catolica de ChileChile 2215; 2205; Physical Sciences Engineering

11900154360 Revista INVI 07181299 Active 2008-ongoing SPA 0.22 0.37 0,33 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 3322; 2216; Social Sciences Physical Sciences Engineering Social Sciences

21100790345 Revista Mad 07180527 Active 2016-ongoing SPA 0.00 0,23 DOAJ/ROAD Open Access Journal Universidad de Chile Universidad de Chile Chile 3300; Social Sciences Social Sciences

18259 Revista Medica de Chile 00349887 07176163 Active 1945-ongoing ENG 0.47 0.53 0,49 DOAJ/ROAD Open Access Journal Sociedad Medica de SantiagoSociedad Medica de Santiago Chile 2700; Health Sciences Medicine

14500154747 Revista Musical Chilena 07162790 07176252 Active 2007-ongoing ENG, SPA 0.02 0.02 0,07 DOAJ/ROAD Open Access Journal Facultad de Artes, Universidad de ChileFacultad de Artes, Universidad de ChileChile 1210; 3316; Social Sciences Arts and Humanities Social Sciences

13000154718 Revista Signos 00350451 07180934 Active 2007-ongoing SPA 0.40 0.36 0,57 DOAJ/ROAD Open Access Journal Pontificia Universidad Catolica de ValparaisoPontificia Universidad Catolica de ValparaisoChile 1208; 3310; 1203; Social Sciences Arts and Humanities Social Sciences

5800156831 RLA, Revista de linguistica teorica y aplicada 0033698X 07184883 Active 2009-ongoing SPA 0.29 0.33 0,49 DOAJ/ROAD Open Access Journal Facultad de Educacion, Humanidades y Arte, Universidad de ConcepcionFacultad de Educacion, Humanidades y Arte, Universidad de ConcepcionChile 3310; 3304; 1203; Social Sciences Arts and Humanities Social Sciences

20000195064 Taller de Letras 07160798 Active 2011-ongoing SPA 0.01 0.04 0,02 Journal Pontificia Universidad Catolica de ChilePontificia Universidad Catolica de ChileChile 1208; Social Sciences Arts and Humanities

7000153202 Teologia y Vida 00493449 07176295 Active 2007-ongoing SPA, ENG 0.06 0.14 0,1 DOAJ/ROAD Open Access Journal Universidad Catolica, Facultad de TeologiaUniversidad Catolica, Facultad de TeologiaChile 1212; Social Sciences Arts and Humanities

12400154709 Terapia Psicologica 07166184 Active 2008-ongoing SPA 1.04 1.12 0,77 DOAJ/ROAD Open Access Journal Sociedad Chilena de Psicologia ClinicaSociedad Chilena de Psicologia ClinicaChile 2738; 3203; Social Sciences Health Sciences Medicine Psychology

12100154831 Universum 0716498X 07182376 Active 2008-ongoing SPA 0.26 0.17 0,17 DOAJ/ROAD Open Access Journal Editorial Universidad de Talca Editorial Universidad de Talca Chile 3300; 1200; Social Sciences Arts and Humanities Social Sciences

21100778081 Veritas 07174675 07189273 Active 2016-ongoing SPA 0.00 0,17 DOAJ/ROAD Open Access Journal Pontificio Seminario Mayor San RafaelPontificio Seminario Mayor San RafaelChile 1211; 1212; Social Sciences Arts and Humanities

3200147815 Academic Journal of Second Military Medical University 0258879X Active 2006-ongoing CHI 0.07 0.05 0,06 Journal Second Military Medical University PressSecond Military Medical University PressChina 2700; Health Sciences Medicine

21100838400 Acta Agronomica Sinica(China) 04963490 Active 2014-ongoing, 2012 CHI 0.59 0,51 Journal Institute of Crop Sciences (ICS)Institute of Crop Sciences (ICS)China 1110; 1102; 1305; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

4000151906 Acta Anatomica Sinica 05291356 Active 2006-ongoing CHI 0.15 0.07 0,03 Journal Chinese Medical Association Chinese Medical Association China 2710; 2722; 1315; 2702; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

4800152303 Acta Chimica Sinica 05677351 Active 1996-ongoing CHI 1.53 2.17 2,13 Journal Science Press Science Press China 1600; Physical Sciences Chemistry

130109 Acta Ecologica Sinica 10000933 Active 2005-ongoing CHI 0.49 0.56 0,7 Journal Ecological Society of China Ecological Society of China China 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

144612 Acta Geodaetica et Cartographica Sinica 10011595 Active 2005-ongoing CHI 0.80 0.94 0,96 DOAJ/ROAD Open Access Journal Editorial Department of Acta Geodaetica et Cartographica SinicaEditorial Department of Acta Geodaetica et Cartographica SinicaChina 1900; Physical Sciences Earth and Planetary Sciences

28066 Acta Geographica Sinica 03755444 Active 1978-ongoing CHI 1.24 1.23 1,52 Journal Science Press Science Press China 1900; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Social Sciences

25750 Acta Geologica Sinica 00015717 Active 1992-ongoing, 1979-1989CHI 1.01 0.84 0,93 Journal Formerly known asBulletin of the Geological Society of ChinaGeological Society of China Geological Society of China China 1907; Physical Sciences Earth and Planetary Sciences

27875 Acta Geophysica Sinica 00015733 Active 1979-ongoing CHI 1.21 1.15 1,14 Journal Science Press Science Press China 1906; 1908; Physical Sciences Earth and Planetary Sciences

21100239246 Acta Geoscientica Sinica 10063021 Active 2013-ongoing CHI 0.67 0.81 0,84 Journal Science Press Science Press China 1907; Physical Sciences Earth and Planetary Sciences

21100790326 Acta Horticulturae Sinica 0513353X Active 2016-ongoing CHI 0.35 0,62 Journal Editorial Office of Horticultural Plant JournalEditorial Office of Horticultural Plant JournalChina 1108; 1110; Life Sciences Agricultural and Biological Sciences

21100235603 Acta Mathematica Sinica, Chinese Series 05831431 Active 2012-ongoing CHI 0.14 0.15 0,16 Journal Chinese Academy of SciencesChinese Academy of Sciences China 2600; Physical Sciences Mathematics

13836 Acta Mechanica Solida Sinica 08949166 18602134 Active 1981-ongoing ENG 1.03 1.42 1,68 Articles in Press Journal Huazhong University of Science and TechnologyHuazhong University of Science and TechnologyChina 2210; 2211; 2206; Physical Sciences Engineering

28585 Acta Metallurgica Sinica (English Letters) 10067191 Active 1997-ongoing ENG 1.37 1.51 1,95 Journal Formerly known asActa Metallurgica Sinica Series B, Process Metallurgy & MiscellaneousKexue Chubaneshe/Science PressScience Press China 2209; 2506; Physical Sciences Engineering Materials Science

12063 Acta Meteorologica Sinica 08940525 Active 1990-ongoing 1.03 1.23 1,46 Journal Formerly known asActa Meteorological Sinica (English Edition)China Meteorological Press China Meteorological Press China 1902; 2212; Physical Sciences Earth and Planetary Sciences Engineering

27388 Acta Petrologica Sinica 10000569 Active 1986-ongoing, 1980-1983CHI 1.10 1.50 1,77 Journal Science Press Science Press China 1906; Physical Sciences Earth and Planetary Sciences

23773 Acta Physico - Chimica Sinica 10006818 Active 1996-ongoing CHI 0.80 0.84 0,89 Journal Beijing University Press Beijing University Press China 1606; Physical Sciences Chemistry

24049 Acta Physiologica Sinica 03710874 Active 1981-ongoing, 1963-1966, 1960CHI 0.50 0.51 0,46 Medline-sourced Journal Science Press Science Press China 2700; Health Sciences Medicine

26901 Acta Polymerica Sinica 10003304 Active 1996-ongoing CHI 0.39 0.52 0,87 Journal Science Press Science Press China 2507; 1500; 1600; Physical Sciences Chemical EngineeringChemistry Materials Science

21100781401 Acta Prataculturae Sinica 10045759 Active 2016-ongoing CHI 0.43 0,46 Journal Editorial Department of Acta Prataculturae SinicaEditorial Department of Acta Prataculturae SinicaChina 2309; 1110; 1111; 1102; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

27880 Acta Seismologica Sinica 02533782 Active 2000-ongoing, 1996, 1986-1988, 1979-1981CHI 0.33 0.31 0,3 Journal Acta Seismologica Sinica PressActa Seismologica Sinica PressChina 1908; Physical Sciences Earth and Planetary Sciences

21100248942 Acta Tabacaria Sinica 10045708 Active 2013-ongoing CHI 0.22 0.23 0,29 DOAJ/ROAD Open Access Journal zhong guo yan cao xue bao bian ji buzhong guo yan cao xue bao bian ji buChina 1101; Life Sciences Agricultural and Biological Sciences

23923 Acta Theriologica Sinica 10001050 Active 1990-ongoing CHI 0.24 0.32 0,51 Journal Science Press Science Press China 1103; Life Sciences Agricultural and Biological Sciences

19700174655 Advanced Steel Construction 1816112X Active 2005-ongoing ENG 0.94 0.86 1,44 Journal Hong Kong Institute of Steel ConstructionHong Kong Institute of Steel ConstructionChina 2210; 2211; 2215; 2205; Physical Sciences Engineering

12064 Advances in Atmospheric Sciences 02561530 Active 1984-ongoing ENG 1.63 1.64 1,99 Articles in Press Journal Science Press Science Press China 1902; Physical Sciences Earth and Planetary Sciences

21100310030 Advances in Climate Change Research 16749278 Active 2010-ongoing ENG 1.24 1.46 2,51 DOAJ/ROAD Open AccessArticles in Press Journal Science Press Science Press China 2308; 1902; 2306; Physical Sciences Earth and Planetary Sciences Environmental Science

21100239244 Advances in Mechanics 10000992 Active 2013-ongoing CHI 1.80 1.26 1,55 Journal li xue jin zhan bian ji bu li xue jin zhan bian ji bu China 2210; 2610; Physical Sciences Engineering Mathematics

21100267005 Advances in Science and Technology of Water Resources 10067647 Active 2013-ongoing ENG 0.26 0.25 0,45 Journal shui li shui dian ke ji jin zhan bian ji bushui li shui dian ke ji jin zhan bian ji buChina 2312; Physical Sciences Environmental Science

21100851994 Agricultural Research in the Arid Areas 10007601 Active 2017-ongoing CHI 0,16 Journal Editorial Department of Agricultural Research in the Arid AreasEditorial Department of Agricultural Research in the Arid AreasChina 1102; Life Sciences Agricultural and Biological Sciences

21100823377 Animal Nutrition 24056545 24056383 Active 2015-ongoing ENG 1.48 2,43 DOAJ/ROAD Open Access Journal KeAi Communications Co KeAi Communications Co China 1103; 3403; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

21100817408 Annals of Cardiothoracic Surgery 2225319X 23041021 Active 2016-ongoing ENG 1.44 2,22 Journal AME Publishing Company AME Publishing Company China 2705; 2746; Health Sciences Medicine

21100408176 Annals of Palliative Medicine 22245820 22245839 Active 2015-ongoing ENG 1.41 1.94 1,42 Journal AME Publishing Company AME Publishing Company China 2703; 2902; Health Sciences Medicine Nursing

6600153107 Applied Geophysics 16727975 Active 2007-ongoing ENG 0.89 1.13 1,26 Journal Higher Education Press Higher Education Press China 1908; Physical Sciences Earth and Planetary Sciences

21100902964 Applied Mathematics and Mechanics 10000887 Active 2016-ongoing CHI 0,5 Added Journal Editorial Office of Applied Mathematics and MechanicsEditorial Office of Applied Mathematics and MechanicsChina 2604; 2210; Physical Sciences Engineering Mathematics

20600195631 Asian Herpetological Research 20950357 Active 2011-ongoing ENG 0.56 0.64 0,81 Journal Chengdu Institute of Biology, Chinese Academy of SciencesChengdu Institute of Biology, Chinese Academy of SciencesChina 1103; Life Sciences Agricultural and Biological Sciences

21100861100 Asian Journal of Applied Linguistics 23086262 Active 2018-ongoing ENG DOAJ/ROAD Open Access Journal University of Hong Kong - Centre for Applied English StudiesUniversity of Hong Kong China 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21100893575 Asian Journal of Business Research 24634522 Active 2018-ongoing ENG Added Journal Asia Business Research CorporationAsia Business Research CorporationChina 1406; 1408; 3320; 3312; 1403; Social Sciences Business, Management and Accounting Social Sciences

21100243803 Asian Journal of Gerontology and Geriatrics 18191576 Active 2012-ongoing ENG 0.38 0.32 0,17 Journal Hong Kong Geriatrics Society and Hong Kong Association of GerontologyHong Kong Geriatrics Society and Hong Kong Association of GerontologyChina 2717; Health Sciences Medicine

19700175119 Asian Journal of Pharmaceutical Sciences 18180876 Active 2009-ongoing ENG 3.86 2.68 2,78 DOAJ/ROAD Open AccessArticles in Press Journal Shenyang Pharmaceutical UniversityShenyang Pharmaceutical UniversityChina 3003; 3004; Life Sciences Pharmacology, Toxicology and Pharmaceutics

21100860442 Asia-Pacific Journal of Research in Early Childhood Education 19761961 22335234 Active 2018-ongoing ENG Journal Pacific Early Childhood Education Research AssociationPacific Early Childhood Education Research AssociationChina 3204; 3304; Social Sciences Psychology Social Sciences

13218 Bandaoti Guangdian/Semiconductor Optoelectronics 10015868 Active 2001-ongoing, 1998 CHI 0.12 0.14 0,17 Journal Chongqing Guangdian Jishu YanjiusuoChongqing Guangdian Jishu YanjiusuoChina 2208; Physical Sciences Engineering

27048 Baozha Yu Chongji/Expolosion and Shock Waves 10011455 Active 1996-ongoing CHI 0.38 0.49 0,51 Journal Explosion and Shock Waves Explosion and Shock Waves China 3100; Physical Sciences Physics and Astronomy

28157 Beijing Da Xue Xue Bao 1671167X Active 2003-ongoing 0.17 0.24 0,23 Medline-sourced Journal Peking University Health Science CenterPeking University Health Science CenterChina 2700; Health Sciences Medicine

19472 Beijing Daxue Xuebao (Ziran Kexue Ban)/Acta Scientiarum Naturalium Universitatis Pekinensis04798023 Active 2001-ongoing CHI 0.35 0.37 0,3 Journal Beijing University Press Beijing University Press China 1000; General

145725 Beijing Gongye Daxue Xuebao / Journal of Beijing University of Technology02540037 Active 2005-ongoing ENG 0.19 0.20 0,32 Journal Beijing Ligong Daxue/Beijing Institute of TechnologyBeijing Ligong Daxue/Beijing Institute of TechnologyChina 2200; Physical Sciences Engineering

13747 Beijing Hangkong Hangtian Daxue Xuebao/Journal of Beijing University of Aeronautics and Astronautics10015965 Active 1993-ongoing CHI 0.37 0.44 0,5 Journal Beijing Hangkongtian Daxue/Beijing University of Aeronautics and AstronauticsBeijing Hangkongtian Daxue/Beijing University of Aeronautics and AstronauticsChina 2202; Physical Sciences Engineering

78747 Beijing Huagong Daxue Xuebao (Ziran Kexueban)/Journal of Beijing University of Chemical Technology (Natural Science Edition)16714628 Active 2003-ongoing CHI 0.10 0.10 0,11 Journal Formerly known asBeijing Huagong Daxue Xuebao(Ziran Kexueban)/Journal of Beijing University of Chemical TechnologyBeijing Huagong Daxue/Beijing University of Chemical TechnologyBeijing Huagong Daxue/Beijing University of Chemical TechnologyChina 1500; Physical Sciences Chemical Engineering

145076 Beijing Jiaotong Daxue Xuebao/Journal of Beijing Jiaotong University16730291 Active 2005-ongoing CHI 0.15 0.17 0,25 Journal Journal Northern Jiaotong UniversityJournal Northern Jiaotong UniversityChina 2200; Physical Sciences Engineering

19475 Beijing Ligong Daxue Xuebao/Transaction of Beijing Institute of Technology10010645 Active 2003-ongoing, 1990-2001CHI 0.21 0.18 0,26 Journal Beijing Ligong Daxue/Beijing Institute of TechnologyBeijing Ligong Daxue/Beijing Institute of TechnologyChina 2200; Physical Sciences Engineering

25599 Beijing Linye Daxue Xuebao/Journal of Beijing Forestry University10047301 Active 1998-ongoing 0.28 0.37 0,48 Journal Beijing Linye Daxue/Beijing Forestry UniversityBeijing Linye Daxue/Beijing Forestry UniversityChina 1107; Life Sciences Agricultural and Biological Sciences

17751 Beijing Youdian Xueyuan Xuebao/Journal of Beijing University of Posts And Telecommunications10005145 Active 1998-ongoing 0.18 0.23 0,27 Journal Beijing University Press Beijing University Press China 2208; 1705; Physical Sciences Computer Science Engineering

17155 Binggong Xuebao/Acta Armamentarii 10001093 Active 2001-ongoing, 1986-1988, 1982CHI 0.42 0.41 0,52 Journal Zahongguo Binggong Xuehui Zahongguo Binggong Xuehui China 2210; Physical Sciences Engineering

21100854881 Bioactive Materials 2452199X Active 2016-ongoing ENG  4,4 DOAJ/ROAD Open Access Journal KeAi Communications Co KeAi Communications Co China 2204; 2502; 1305; Life Sciences Physical Sciences Biochemistry, Genetics and Molecular Biology Engineering Materials Science

21100826276 Biodiversity Science 10050094 Active 2017-ongoing CHI, ENG 0,66 Journal Chinese Academy of SciencesChinese Academy of Sciences China 2309; 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100239249 Bridge Construction 10034722 Active 2013-ongoing CHI 0.58 0.57 0,8 Journal Wuhan Bridge Research InstituteWuhan Bridge Research InstituteChina 2215; Physical Sciences Engineering

19500157074 Building Simulation 19963599 19968744 Active 2009-ongoing ENG 1.56 1.97 2,38 Journal Tsinghua University Press Tsinghua University Press China 2101; 2215; Physical Sciences Energy Engineering

69809 Bulletin of Mineralogy Petrology and Geochemistry 10072802 Active 2001-ongoing ENG 0.40 0,65 Journal China Society of Mineralogy, Petrology and Geochemistry, Mineral Geochemistry communicationsChina Society of Mineralogy, Petrology and Geochemistry, Mineral Geochemistry communicationsChina 1905; 1906; 1909; Physical Sciences Earth and Planetary Sciences

17700156412 Caikuang yu Anquan Gongcheng Xuebao/Journal of Mining and Safety Engineering16733363 Active 2009-ongoing CHI 0.78 0.79 0,84 Journal China University of Mining and TechnologyChina University of Mining and TechnologyChina 2213; Physical Sciences Engineering

21100853795 Cailiao Daobao/Materials Review 1005023X Active 2016-ongoing CHI 0.12 0,28 Journal Cailiao Daobaoshe/ Materials ReviewCailiao Daobaoshe/ Materials ReviewChina 2500; Physical Sciences Materials Science

13807 Cailiao Gongcheng/Journal of Materials Engineering 10014381 Active 1993-ongoing CHI 0.54 0.61 0,78 DOAJ/ROAD Open Access Journal Beijing Hangkong Cailian Yanjiuyuan/Beijing Institute of Aeronautical MeterialsBeijing Hangkong Cailian Yanjiuyuan/Beijing Institute of Aeronautical MeterialsChina 2202; Physical Sciences Engineering

29038 Cailiao Kexue yu Gongyi/Material Science and Technology 10050299 Active 2000-ongoing, 1998 CHI 0.27 0.27 0,26 Journal Harbin Gongye Daxue/Harbin Institute of TechnologyHarbin Gongye Daxue/Harbin Institute of TechnologyChina 2500; Physical Sciences Materials Science

29040 Cailiao Rechuli Xuebao/Transactions of Materials and Heat Treatment10096264 Active 2001-ongoing CHI 0.36 0.33 0,37 Journal Formerly known asJinshu Rechuli Xuebao/Transactions of Metal Heat TreatmentJing'en Zhou Jing'en Zhou China 3100; 2500; Physical Sciences Materials Science Physics and Astronomy

29042 Cailiao Yanjiu Xuebao/Chinese Journal of Materials Research 10053093 Active 1996-ongoing, 1994 CHI 0.31 0.36 0,34 Journal Chinese Academy of SciencesChinese Academy of Sciences China 2500; Physical Sciences Materials Science

21100237607 Cancer Biology and Medicine 20953941 Active 2012-ongoing ENG 4.11 4.73 5,06 Journal Chinese Anticancer AssociationChinese Anticancer AssociationChina 1306; 2730; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

21100244204 Cancer Research and Clinic 10069801 Active 2013-ongoing CHI 0.10 0.12 0,23 Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseChinese Medical Association China 1306; 2730; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

21100784723 Cardiovascular Diagnosis and Therapy 22233652 22233660 Active 2016-ongoing ENG 1.38 1,67 Journal AME Publishing Company AME Publishing Company China 2705; Health Sciences Medicine

86250 Chang'an Daxue Xuebao (Ziran Kexue Ban)/Journal of Chang'an University (Natural Science Edition)16718879 Active 2003-ongoing CHI 0.22 0.32 0,38 Journal Changan University Changan University China 2210; 2215; Physical Sciences Engineering

19700177325 China Communications 16735447 Active 2008-ongoing ENG 1.29 1.73 2,2 Journal China Institute of CommunicationChina Institute of CommunicationChina 2208; 1705; Physical Sciences Computer Science Engineering

19900191484 China Perspectives 20703449 Active 2013-ongoing, 2007-2010 0.40 0.75 0,68 Journal French Centre for Research on Contemporary ChinaFrench Centre for Research on Contemporary ChinaChina 3305; 3316; 3320; Social Sciences Social Sciences

89083 China Petroleum Processing and Petrochemical Technology 10086234 Active 1999-ongoing ENG 0.88 0.47 0,73 Journal Research Institute of Petroleum Processing, SINOPECResearch Institute of Petroleum Processing, SINOPECChina 1508; 2210; 2102; 2103; Physical Sciences Chemical Engineering Energy Engineering

29458 China Welding (English Edition) 10045341 Active 1997-ongoing ENG 0.15 0.21 0,23 Journal Herbin Research Institute of WeldingHerbin Research Institute of WeldingChina 2209; 2211; Physical Sciences Engineering

21100207012 China's Refractories 10044493 Active 2012-ongoing ENG 0.03 0.06 0,19 Journal The Editorial Committee of China's RefractoriesThe Editorial Committee of China's RefractoriesChina 2503; Physical Sciences Materials Science

21100825843 Chinese General Practice 10079572 Active 2016-ongoing CHI 0.02 0,07 Journal Chinese General Practice Chinese General Practice China 2714; 2739; 2701; Health Sciences Medicine

25202 Chinese Geographical Science 10020063 Active 1991-ongoing ENG 1.49 1.54 1,83 Articles in Press Journal Science Press Science Press China 1900; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Social Sciences

13831 Chinese Journal of Aeronautics 10009361 Active 1996-ongoing, 1990-1991ENG 1.94 2.17 2,86 DOAJ/ROAD Open AccessArticles in Press Journal Press of Acta Aeronautica et Astronautica SinicaPress of Acta Aeronautica et Astronautica SinicaChina 2210; 2202; Physical Sciences Engineering

21100866269 Chinese Journal of Agrometeorology 10006362 Active 2016-ongoing CHI 0,73 Journal Editorial Board of Chinese Journal of AgrometeorologyEditorial Board of Chinese Journal of AgrometeorologyChina 1902; 1102; 1107; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences

130078 Chinese Journal of Applied and Environmental Biology 1006687X Active 2005-ongoing CHI 0.41 0.35 0,38 Journal Science Press Science Press China 2310; 1102; 1311; 2402; Life Sciences Physical Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology Environmental ScienceImmunology and Microbiology

22594 Chinese Journal of Applied Ecology 10019332 Active 1991-ongoing ENG 0.62 0.74 0,87 Journal Ying Yong Sheng Tai Xue Bao Bian Ji Wei Yuan HuiYing Yong Sheng Tai Xue Bao Bian Ji Wei Yuan HuiChina 2303; 1105; 2700; Life Sciences Physical Sciences Health Sciences Agricultural and Biological Sciences Environmental Science Medicine

21100783336 Chinese Journal of Atmospheric Sciences 10069895 Active 2016-ongoing CHI 0.25 0,33 Journal Science Press Science Press China 1902; Physical Sciences Earth and Planetary Sciences

19700174885 Chinese Journal of Biologicals 10045503 Active 2007-ongoing CHI 0.07 0.09 0,09 Journal Wei Sheng Bu, Changchun Sheng Wu Zhi Pin Yan Jiu SuoWei Sheng Bu, Changchun Sheng Wu Zhi Pin Yan Jiu SuoChina 2402; 1303; 2403; 1305; Life Sciences Biochemistry, Genetics and Molecular Biology Immunology and Microbiology

19700174892 Chinese Journal of Cancer Biotherapy 1007385X Active 2008-ongoing CHI 0.04 0.03 0,07 Journal Chinese Journal of Cancer BiotheraphyChinese Journal of Cancer BiotheraphyChina 1306; 3004; 1313; Life Sciences Biochemistry, Genetics and Molecular Biology Pharmacology, Toxicology and Pharmaceutics

5700165167 Chinese Journal of Cancer Prevention and Treatment 16735269 Active 2007-ongoing CHI 0.03 0.05 0,03 Journal Zhonghua Zhong liu Fang Zhi za ZhiZhonghua Zhong liu Fang Zhi za ZhiChina 2730; Health Sciences Medicine

20703 Chinese Journal of Cardiology 02533758 Active 2005-ongoing, 1979-1999CHI 0.13 0.15 0,17 Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseZhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseChina 2705; Health Sciences Medicine

25246 Chinese Journal of Catalysis 02539837 Active 1996-ongoing CHI 2.56 3.32 4,31 Journal Science Press Science Press China 1600; 1503; Physical Sciences Chemical EngineeringChemistry

3200147816 Chinese Journal of Cerebrovascular Diseases 16725921 Active 2006-ongoing CHI 0.04 0.03 0,03 Journal China Association of Doctors China Association of Doctors China 2705; 2728; 2741; Health Sciences Medicine

12888 Chinese Journal of Chemical Engineering 10049541 Active 1993-ongoing ENG 1.37 1.72 2,12 Articles in Press Journal Chemical Industry Press Chemical Industry Press China 1500; 1600; 1303; 2305; Life Sciences Physical Sciences Biochemistry, Genetics and Molecular BiologyChemical EngineeringChemistry Environmental Science

12894 Chinese Journal of Chromatography 10008713 Active 1997-ongoing ENG, CHI 0.41 0.54 0,54 Journal Zhongguo Kexueyan Ganguang Huaxue YanjiusuoZhongguo Kexueyan Ganguang Huaxue YanjiusuoChina 1603; 1605; 1500; 1303; 1602;Life Sciences Physical Sciences Biochemistry, Genetics and Molecular BiologyChemical EngineeringChemistry

4200151511 Chinese Journal of Clinical Nutrition 10085882 Active 2006-ongoing 0.03 0.04 0,05 Journal Zhonghua yi xue hui Beijing fen huiZhonghua yi xue hui Beijing fen huiChina 2916; Health Sciences Nursing

13234 Chinese Journal of Clinical Oncology 10008179 Active 2005-ongoing, 1986-1999CHI 0.09 0,06 Journal Tianjin Zhongliu Yanjiusuo, Zhongguo Kang-Ai Xiehui/Tianjin Cancer Institute, China Anti-Cancer AssociationTianjin Zhongliu Yanjiusuo, Zhongguo Kang-Ai Xiehui/Tianjin Cancer Institute, China Anti-Cancer AssociationChina 1306; 2730; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

4000151712 Chinese Journal of Contemporary Neurology and Neurosurgery 16726731 Active 2006-ongoing CHI 0.13 0.14 0,08 DOAJ/ROAD Open Access Journal Tianjin Huanhu Hospital Tianjin Huanhu Hospital China 2728; 2808; Life Sciences Health Sciences Medicine Neuroscience

144721 Chinese Journal of Contemporary Pediatrics 10088830 Active 2005-ongoing ENG, CHI 0.20 0.22 0,22 Journal Zhongguo dang dai er ke za zhi sheZhongguo dang dai er ke za zhi sheChina 2700; 2735; Health Sciences Medicine

21100900506 Chinese Journal of Eco-Agriculture 16713990 Active 2018-ongoing Added Journal Science Press Science Press China 1110; 1111; 1102; 2303; 1105;Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

68712 Chinese Journal of Ecology 10004890 Active 2005-ongoing, 1994, 1992, 1987-1990, 1982-1984CHI 0.26 0.29 0,35 Journal Zhongguo Shengtaixue XuehuiZhongguo Shengtaixue Xuehui China 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

24184 Chinese Journal of Electronics 10224653 Active 1996-ongoing ENG 0.62 0.84 1,25 Journal Zhongguo Dianzi Xuehui Zhongguo Dianzi Xuehui China 2604; 2208; Physical Sciences Engineering Mathematics

3200147821 Chinese Journal of Emergency Medicine 16710282 Active 2006-ongoing CHI 0.17 0.01 0,05 Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseZhonghua ji zhen yi xue za zhi bian ji buChina 2907; 2711; Health Sciences Medicine Nursing

144880 Chinese Journal of Endemiology 10004955 Active 2005-ongoing CHI 0.05 0.06 0,31 Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseHarbin yi ke da xue China 2726; 2739; Health Sciences Medicine

21100287325 Chinese Journal of Environmental Engineering 16739108 Active 2013-ongoing CHI 0.31 0.13 0,17 Journal Science Press Science Press China 2310; 2311; 2312; 2304; 2305; Physical Sciences Environmental Science

130108 Chinese Journal of Evidence-Based Medicine 16722531 Active 2005-ongoing CHI 0.09 0.07 0,07 Journal Zhongguo xun zheng yi xue za zhi bian ji buZhongguo xun zheng yi xue za zhi bian ji buChina 2700; Health Sciences Medicine

27812 Chinese Journal of Forensic Medicine 10015728 Active 2005-ongoing, 1989-1990CHI 0.00 0.03 0 Journal Forensic Medicine Association of ChinaForensic Medicine Association of ChinaChina 2734; Health Sciences Medicine

93618 Chinese Journal of Gastroenterology 10087125 Active 2001-ongoing CHI 0.03 0.04 0,04 Journal Shanghai Institute of Digestive DiseasesShanghai Institute of Digestive DiseasesChina 2715; Health Sciences Medicine

4000151706 Chinese Journal of Infection and Chemotherapy 10097708 Active 2006-ongoing CHI 0.05 0.06 0,14 Journal Zhongguo kang gan ran hua liao za zhi bian ji buZhongguo kang gan ran hua liao za zhi bian ji buChina 2736; 2725; 2726; Health Sciences Medicine

25332 Chinese Journal of Inorganic Chemistry 10014861 Active 1996-ongoing CHI 0.31 0.51 0,62 Journal Chinese Chemical Society/Zhongguo HuaxuehuiChinese Chemical Society/Zhongguo HuaxuehuiChina 1604; Physical Sciences Chemistry

145017 Chinese Journal of Integrative Medicine 16720415 Active 2005-ongoing ENG 0.98 1.05 1,26 Articles in Press Journal Formerly known asChinese Journal of Integrated Traditional and Western MedicineChina Academy of Traditional Chinese MedicineChina Academy of Traditional Chinese MedicineChina 2736; 2707; 2700; Health Sciences Medicine

3200147814 Chinese Journal of Interventional Imaging and Therapy 16728475 Active 2006-ongoing CHI 0.00 0.01 0,01 Journal Institute of the Chinese Academy of Sciences acousticInstitute of the Chinese Academy of Sciences acousticChina 2741; Health Sciences Medicine

21100448964 Chinese Journal of Liquid Crystals and Displays 10072780 Active 2015-ongoing ENG 0.82 0.60 0,49 Journal Science Press Science Press China 3105; 1711; 2504; Physical Sciences Computer Science Materials Science Physics and Astronomy

11200153521 Chinese Journal of Luminescence 10007032 Active 2008-ongoing ENG, CHI 0.43 0.55 0,47 Journal Chinese Physical Society Chinese Physical Society China 3104; 3108; 2504; Physical Sciences Materials Science Physics and Astronomy

19119 Chinese Journal of Lung Cancer 10093419 Active 2002-ongoing CHI 0.30 0.47 0,46 DOAJ/ROAD Open Access Journal Chinese Anticancer AssociationChinese Anticancer AssociationChina 1306; 2740; 2730; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

19806 Chinese Journal of Mechanical Engineering (English Edition) 10009345 Active 1998-ongoing, 1990 ENG 1.30 2.12 2,18 Journal China Machine Press China Machine Press China 2209; 2210; Physical Sciences Engineering

19071 Chinese Journal of Medical Genetics 10039406 Active 1998-ongoing CHI 0.21 0.24 0,23 Journal Hauxi Yike Daxue/West China University of Medical SciencesHauxi Yike Daxue/West China University of Medical SciencesChina 2716; 2700; Health Sciences Medicine

3800148001 Chinese Journal of Medical Imaging Technology 10033289 Active 2006-ongoing CHI 0.01 0.01 0,01 Journal Zhongguo yi xue ying xiang ji shu bian wei huiZhongguo yi xue ying xiang ji shu bian wei huiChina 2737; 2741; Health Sciences Medicine

21393 Chinese Journal of Microbiology and Immunology 02545101 Active 1993-ongoing, 1974-1989, 1972CHI 0.15 0.08 0,13 Journal Beijing Shengwu Zhipin YanjiusuoBeijing Shengwu Zhipin YanjiusuoChina 2406; 2403; 2404; Life Sciences Immunology and Microbiology

59665 Chinese Journal of Natural Medicines 20956975 18755364 Active 2004-ongoing CHI, ENG 1.90 1.98 2,08 Journal China Pharmaceutical UniversityChina Pharmaceutical UniversityChina 2707; 3002; 2700; Life Sciences Health Sciences Medicine Pharmacology, Toxicology and Pharmaceutics

20011 Chinese Journal of Neurology 10067876 Active 1997-ongoing, 1959 CHI 0.06 0.05 0,12 Journal Formerly part of Chinese Journal of Neurology and PsychiatryZhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseZhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseChina 2728; 2808; Life Sciences Health Sciences Medicine Neuroscience

19700174922 Chinese Journal of New Drugs 10033734 Active 2008-ongoing CHI 0.08 0.06 0,05 Journal Chinese Journal of New Drugs Co. Ltd.Chinese Journal of New Drugs Co. Ltd.China 2736; 3000; Life Sciences Health Sciences Medicine Pharmacology, Toxicology and Pharmaceutics

13235 Chinese Journal of Oncology 02533766 Active 1979-ongoing CHI 0.31 0.34 0,27 Medline-sourced Journal Zhonogguo Kexue Yixue KexueyuanZhonogguo Kexue Yixue KexueyuanChina 2700; Health Sciences Medicine

15179 Chinese Journal of Ophthalmology 04124081 Active 1979-ongoing CHI 0.26 0.23 0,26 Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseZhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseChina 2731; 2700; Health Sciences Medicine

26530 Chinese Journal of Organic Chemistry 02532786 Active 1996-ongoing CHI 0.92 1.18 1,18 Journal Science Press Science Press China 1605; Physical Sciences Chemistry

21100829255 Chinese Journal of Pharmaceutical Biotechnology 10058915 Active 2007-ongoing CHI 0.03 0,05 Journal China Pharmaceutical UniversityChina Pharmaceutical UniversityChina 3003; 2402; Life Sciences Immunology and Microbiology Pharmacology, Toxicology and Pharmaceutics

25247 Chinese Journal of Pharmacology and Toxicology 10003002 Active 1986-ongoing CHI 0.12 0.09 0,1 Journal Chung-Kuo Yao Li Hseuh Hui Chung-Kuo Yao Li Hseuh Hui China 3004; 3005; Life Sciences Pharmacology, Toxicology and Pharmaceutics

21100786528 Chinese Journal of Plant Ecology 1005264X Active 2016-ongoing CHI 0.56 0,75 Journal Editorial Office of Chinese Journal of Plant EcologyEditorial Office of Chinese Journal of Plant EcologyChina 1110; 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

3900148613 Chinese Journal of Rehabilitation Medicine 10011242 Active 2006-ongoing CHI 0.05 0.05 0,05 Journal Zhongguo kang fu yi xue za zhi za zhi sheZhongguo kang fu yi xue za zhi za zhi sheChina 2742; Health Sciences Medicine

21100820182 Chinese Journal of Rice Science 10017216 Active 2016-ongoing CHI 0.18 0,49 Journal China National Rice Research InstituteChina National Rice Research InstituteChina 1110; 1111; 1102; Life Sciences Agricultural and Biological Sciences

19900193538 Chinese Journal of Schistosomiasis Control 10056661 Active 2011-ongoing CHI 0.23 0.21 0,11 Journal zhong guo xue xi chong bing fang zhi za zhi shezhong guo xue xi chong bing fang zhi za zhi sheChina 2725; 2700; 2405; Life Sciences Health Sciences Immunology and Microbiology Medicine

144788 Chinese Journal of Sensors and Actuators 10041699 Active 2004-ongoing CHI, ENG 0.19 0.18 0,26 Journal Guojia Jiaowei Quanguo Gaoxiao Chuangan Jishu YanjiuhuiGuojia Jiaowei Quanguo Gaoxiao Chuangan Jishu YanjiuhuiChina 2208; 2207; Physical Sciences Engineering

6200180182 Chinese Journal of Tissue Engineering Research 16738225 Active 2007-ongoing ENG, CHI 0.02 0.04 0,05 Journal Journal of Clinical Rehabilitative Tissue Engineering ResearchJournal of Clinical Rehabilitative Tissue Engineering ResearchChina 1308; 2204; 2732; Life Sciences Physical Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Engineering Medicine

21100226804 Chinese Optics 20951531 Active 2010-ongoing CHI 1.44 1.29 1,72 Journal Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of SciencesChangchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of SciencesChina 3107; Physical Sciences Physics and Astronomy

66344 Chinese Optics Letters 16717694 Active 2003-ongoing ENG 0.83 1.01 1,51 Journal Science Press Science Press China 2208; 3107; 2504; Physical Sciences Engineering Materials Science Physics and Astronomy

22934 Chinese Pharmaceutical Journal 10012494 Active 1993-ongoing CHI 0.20 0.20 0,13 Journal Zhonogguo Yaoxuehui Zhonogguo Yaoxuehui China 3003; 3004; Life Sciences Pharmacology, Toxicology and Pharmaceutics

22908 Chinese Pharmacological Bulletin 10011978 Active 1993-ongoing CHI, ENG 0.38 0.43 0,49 Journal Publication Centre of Anhui Medical UniversityPublication Centre of Anhui Medical UniversityChina 3004; Life Sciences Pharmacology, Toxicology and Pharmaceutics

21100239601 Chinese Rare Earths 10040277 Active 2013-ongoing CHI 0.51 0.56 0,53 Journal Baotou gang tie gong si xi tu yan jiu yuanBaotou gang tie gong si xi tu yan jiu yuanChina 2505; 2506; Physical Sciences Materials Science

13633 Chinese Space Science and Technology 1000758X Active 2004-ongoing CHI 0.32 0.42 0,55 Journal Chinese Academy of Space TechnologyChinese Academy of Space TechnologyChina 2208; 2202; 2500; Physical Sciences Engineering Materials Science

4000148308 Chinese Traditional and Herbal Drugs 02532670 Active 2006-ongoing CHI 0.16 0.18 0,2 Journal Chung Tsao Yao Tsa Chih Pien Chi PuChung Tsao Yao Tsa Chih Pien Chi PuChina 2736; 2707; 3002; 3003; Life Sciences Health Sciences Medicine Pharmacology, Toxicology and Pharmaceutics

17700155307 Chongqing Daxue Xuebao/Journal of Chongqing University 1000582X Active 2009-ongoing CHI 0.20 0.17 0,33 Journal Chinese Electronic Periodical ServicesChinese Electronic Periodical ServicesChina 2208; 2501; 2205; 1701; Physical Sciences Computer Science Engineering Materials Science

63703 Chuan Bo Li Xue/Journal of Ship Mechanics 10077294 Active 1998-ongoing CHI 0.36 0.31 0,3 Journal Chuan bo li xue" bian ji bu Chuan bo li xue" bian ji bu China 2210; 2212; Physical Sciences Engineering

65449 Chung Cheng Ling Hsueh Pao/Journal of Chung Cheng Institute of Technology02556030 Active 2001-ongoing ENG 0.04 0.07 0,04 Journal Chung Cheng Institute of TechnologyChung Cheng Institute of TechnologyChina 3100; Physical Sciences Physics and Astronomy

80911 Chung-kuo Tsao Chih/China Pulp and Paper 0254508X Active 1996-ongoing CHI 0.28 0.20 0,32 Trade Journal Zhongguo Zaozhi Xuehui/China Technical Association of the Paper IndustryZhongguo Zaozhi Xuehui/China Technical Association of the Paper IndustryChina 2209; 2214; Physical Sciences Engineering

21100242624 Complex Systems and Complexity Science 16723813 Active 2013-ongoing CHI 0.32 0.34 0,36 Journal fu za xi tong yu fu za xing ke xue bian ji bufu za xi tong yu fu za xing ke xue bian ji buChina 2207; Physical Sciences Engineering

21100869486 Computational Visual Media 20960433 20960662 Active 2016-ongoing ENG 1,82 DOAJ/ROAD Open Access Journal Tsinghua University Press Tsinghua University Press China 1702; 1704; 1707; Physical Sciences Computer Science

25187 Corrosion and Protection 1005748X Active 2002-ongoing CHI 0.08 0,14 Journal Shanghai Research Institute of MaterialsShanghai Research Institute of MaterialsChina 2500; 1500; 1600; Physical Sciences Chemical EngineeringChemistry Materials Science

29669 Corrosion Science and Protection Technology 10026495 Active 2005-ongoing, 1995-2002, 1992CHI 0.17 0.24 0,31 Journal Zhongguo Kexueyuan Zhongguo Kexueyuan China 2500; 1500; 1600; Physical Sciences Chemical EngineeringChemistry Materials Science

21100791247 Crop Journal 20955421 22145141 Active 2013-ongoing ENG 0.30 2.88 3,83 DOAJ/ROAD Open Access Journal Institute of Crop Sciences (ICS)Institute of Crop Sciences (ICS)China 1110; 1102; Life Sciences Agricultural and Biological Sciences

21100870576 Current Medical Science 20965230 2523899X Active 2018-ongoing CHI, ENG 1,03 Journal Formerly known asJournal of Huazhong University of Science and Technology - Medical ScienceHuazhong University of Science and TechnologyHuazhong University of Science and TechnologyChina 1311; 1303; Life Sciences Biochemistry, Genetics and Molecular Biology

21100827441 Current Research in Environmental and Applied Mycology 22292225 Active 2017-ongoing ENG 0,49 Journal Beijing Academy of Agriculture and Forestry Sciences, Institute of Plant and Environment ProtectionBeijing Academy of Agriculture and Forestry Sciences, Institute of Plant and Environment ProtectionChina 2725; 1110; 2303; 1105; 2404;Life Sciences Physical Sciences Health Sciences Agricultural and Biological Sciences Environmental ScienceImmunology and Microbiology Medicine

6600153203 Dalian Haishi Daxue Xuebao/Journal of Dalian Maritime University10067736 Active 2007-ongoing CHI 0.15 0.21 0,28 Journal Dalian Haishi Daxue ChubansheDalian Haishi Daxue ChubansheChina 2212; 2201; Physical Sciences Engineering

20702 Dalian Ligong Daxue Xuebao/Journal of Dalian University of Technology10008608 Active 1994-ongoing CHI 0.23 0.20 0,23 Journal Dalian Ligong Daxue/Dalian University of TechnologyDalian Ligong Daxue/Dalian University of TechnologyChina 2604; 3100; 2200; Physical Sciences Engineering Mathematics Physics and Astronomy

53104 Dandao Xuebao/Journal of Ballistics 1004499X Active 2001-ongoing CHI 0.33 0.30 0,37 Journal Tan dao xue bao bian ji bu Tan dao xue bao bian ji bu China 2210; Physical Sciences Engineering

21100823385 Defence Technology 22149147 Active 2013-ongoing ENG 1.74 2,45 DOAJ/ROAD Open Access Journal China Ordnance Society China Ordnance Society China 2506; 2210; 2503; 2206; Physical Sciences Engineering Materials Science

96848 Dianbo Kexue Xuebao/Chinese Journal of Radio Science 10050388 Active 2001-ongoing, 1998 CHI 0.41 0.24 0,22 Journal China Research Inst of Radiowave PropagationChina Research Inst of Radiowave PropagationChina 2208; Physical Sciences Engineering

15504 Diangong Jishu Xuebao/Transactions of China Electrotechnical Society10006753 Active 2001-ongoing, 1998 CHI 1.77 2.02 2,14 Journal China Machine Press China Machine Press China 2208; Physical Sciences Engineering

6200180184 Dianji yu Kongzhi Xuebao/Electric Machines and Control 1007449X Active 2007-ongoing CHI 0.49 0.45 0,55 Journal Haerbin Ligong Daxue/Harbin University of Science and TechnologyHaerbin Ligong Daxue/Harbin University of Science and TechnologyChina 2208; 1706; 2102; 2207; Physical Sciences Computer Science Energy Engineering

21100837463 Dianli Jianshe/Electric Power Construction 10007229 Active 2017-ongoing CHI 0,52 Journal State Power Economic Research InstituteState Power Economic Research InstituteChina 2208; 2102; 2103; 2105; Physical Sciences Energy Engineering

17700156413 Dianli Xitong Baohu yu Kongzhi/Power System Protection and Control16743415 Active 2009-ongoing CHI 2.10 1.79 2,04 Journal Power System Protection and Control PressPower System Protection and Control PressChina 2208; 2207; Physical Sciences Engineering

25397 Dianli Xitong Zidonghua/Automation of Electric Power Systems 10001026 Active 1996-ongoing CHI 2.27 2.25 2,7 Journal Nanjing Zidonghua Yanjiusuo/Nanjing Automation Research InstituteNanjing Zidonghua Yanjiusuo/Nanjing Automation Research InstituteChina 2208; 1706; 2102; 2207; Physical Sciences Computer Science Energy Engineering

4800152404 Dianli Zidonghua Shebei / Electric Power Automation Equipment10066047 Active 2005-ongoing ENG 1.37 1.44 1,58 Journal Editorial Department of Electric Power Automation EquipmentEditorial Department of Electric Power Automation EquipmentChina 2208; 2102; 2207; Physical Sciences Energy Engineering

24283 Dianzi Keji Daxue Xuebao/Journal of the University of Electronic Science and Technology of China10010548 Active 2001-ongoing, 1998 CHI 0.22 0.24 0,31 Journal University of Electronic Science and Technology of ChinaUniversity of Electronic Science and Technology of ChinaChina 2208; Physical Sciences Engineering

24290 Dianzi Yu Xinxi Xuebao/Journal of Electronics and Information Technology10095896 Active 2001-ongoing CHI 0.79 0.65 0,73 Journal Formerly known asDianzi Kexue Xuekan/Journal of ElectronicsScience Press Science Press China 2208; Physical Sciences Engineering

21100823476 Digital Communications and Networks 24685925 23528648 Active 2015-ongoing ENG 3.66 4 DOAJ/ROAD Open Access Journal Chongqing University of Posts and TelecommunicationsChongqing University of Posts and TelecommunicationsChina 1705; 1708; 3315; Social Sciences Physical Sciences Computer Science Social Sciences

22545 Diqiu Kexue - Zhongguo Dizhi Daxue Xuebao/Earth Science - Journal of China University of Geosciences10002383 Active 2001-ongoing, 1981 CHI 0.87 1.36 1,72 Journal Formerly known asEarth Science - Journal of the Wuhan College of GeologyGai Kan Bianjibu Gai Kan Bianjibu China 1900; 1706; 2215; Physical Sciences Computer Science Earth and Planetary Sciences Engineering

27877 Dizhen Dizhi 02534967 Active 1996-ongoing CHI 0.49 0.64 0,61 Journal Guojia Dizhen-ju Guojia Dizhen-ju China 1907; Physical Sciences Earth and Planetary Sciences

16040 Dongbei Daxue Xuebao/Journal of Northeastern University 10053026 Active 1998-ongoing CHI 0.18 0.24 0,22 Journal Dongbei Daxue Dongbei Daxue China 2604; 1706; 2200; Physical Sciences Computer Science Engineering Mathematics

19700171106 Dongli Gongcheng Xuebao/Journal of Chinese Society of Power Engineering16747607 Active 2010-ongoing CHI 0.47 0.50 0,51 Journal Shanghai Power Equipment Research InstituteShanghai Power Equipment Research InstituteChina 2208; 2102; Physical Sciences Energy Engineering

21174 Dongnan Daxue Xuebao (Ziran Kexue Ban)/Journal of Southeast University (Natural Science Edition)10010505 Active 2002-ongoing CHI 0.30 0.30 0,33 Journal Dongnan Daxue/Southeast UniversityDongnan Daxue/Southeast UniversityChina 2200; Physical Sciences Engineering

20144 Drilling Fluid and Completion Fluid 10015620 Active 2002-ongoing ENG 0.44 0.38 0,46 Journal North China Petroleum AdministrationNorth China Petroleum AdministrationChina 2102; Physical Sciences Energy

21100239604 Earth Science Frontiers 10052321 Active 2013-ongoing CHI 1.04 1.22 1,44 Journal di xue qian yuan bian ji bu di xue qian yuan bian ji bu China 1907; Physical Sciences Earth and Planetary Sciences

17300154921 Earthquake Science 16744519 18678777 Active 2009-ongoing ENG 0.50 0.92 0,77 Articles in Press Journal Seismological Society of ChinaSeismological Society of China China 1907; 1908; 1909; Physical Sciences Earth and Planetary Sciences

19700171828 East Asian Archives of Psychiatry 20789947 Active 2010-ongoing ENG 0.79 0.67 0,76 Journal Hong Kong Academy Press Hong Kong Academy Press China 2738; 2700; Health Sciences Medicine

21100819608 Emerging Contaminants 24056650 24056642 Active 2015-ongoing ENG 3.17 5,1 DOAJ/ROAD Open Access Journal KeAi Communications Co KeAi Communications Co China 2307; 2739; 3005; Life Sciences Physical Sciences Health Sciences Environmental Science Medicine Pharmacology, Toxicology and Pharmaceutics

27766 Fa yi xue za zhi 10045619 Active 1997-ongoing CHI 0.05 0.05 0,09 Medline-sourced Journal Ministry of Justice, Institute of Forensic SciencesMinistry of Justice, Institute of Forensic SciencesChina 2734; Health Sciences Medicine

15861 Fangzhi Gaoxiao Jichukexue Xuebao 10068341 Active 1999-ongoing CHI 0.00 0.04 0,01 Journal Educational Committee of Basic Subjects of Textile InstitutesEducational Committee of Basic Subjects of Textile InstitutesChina 2507; Physical Sciences Materials Science

17700156411 Fenmo Yejin Cailiao Kexue yu Gongcheng/Materials Science and Engineering of Powder Metallurgy16730224 Active 2009-ongoing CHI 0.29 0.19 0,18 Journal Central South University Central South University China 2506; Physical Sciences Materials Science

31769 Fenmo Yejin Jishu/Powder Metallurgy Technology 10013784 Active 1993-ongoing, 1986-1989CHI 0.08 0.22 0,37 Journal Beijing Research Inst of Powder MetallurgyBeijing Research Inst of Powder MetallurgyChina 2506; 2211; Physical Sciences Engineering Materials Science

16800154728 Foreign Literature Studies 10037519 Active 2005-ongoing ENG 0.12 0.03 0,04 Journal Central China Normal UniversityCentral China Normal UniversityChina 1208; Social Sciences Arts and Humanities

22946 Forest Research 10011498 Active 1988-ongoing CHI 0.12 0.18 0,19 Journal Chinese Academy of Forestry Chinese Academy of Forestry China 1110; 2303; 1107; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100201711 Forum for World Literature Studies 19498519 Active 2009-ongoing CHI, ENG 0.12 0.03 0,04 Journal Shanghai Normal University Shanghai Normal University China 1208; 3316; Social Sciences Arts and Humanities Social Sciences

21100466461 Friction 22237690 22237704 Active 2013-ongoing ENG 1.28 1.87 3,1 DOAJ/ROAD Open Access Journal Tsinghua University Press Tsinghua University Press China 2508; 2210; Physical Sciences Engineering Materials Science

21100874174 Frontiers in Biology 16747984 16747992 Active 2010-ongoing ENG 1,06 Journal Formerly known asFrontiers of Biology in ChinaHigher Education Press Higher Education Press China 1311; 2303; 1105; 1305; Life Sciences Physical Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology Environmental Science

21100838766 Frontiers of Agricultural Science and Engineering 20957505 2095977X Active 2014-ongoing ENG 0.66 0,62 DOAJ/ROAD Open Access Journal Higher Education Press Limited CompanyHigher Education Press China 1100; 3400; 1305; Life Sciences Health Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology Veterinary

19900195053 Frontiers of Chemical Science and Engineering 20950179 20950187 Active 2011-ongoing ENG 1.54 2.26 2,88 Articles in Press Journal Formerly known asFrontiers of Chemical Engineering in ChinaHigher Education Press Higher Education Press China 1500; Physical Sciences Chemical Engineering

6200180160 Frontiers of Earth Science in China 20950195 20950209 Active 2007-ongoing ENG 1.26 1.28 1,28 Journal Formerly known asFrontiers of Earth ScienceHigher Education Press Higher Education Press China 1900; Physical Sciences Earth and Planetary Sciences

19900191845 Frontiers of Materials Science 2095025X Active 2011-ongoing ENG 1.56 1.65 1,87 Articles in Press Journal Formerly known asFrontiers of Materials Science in ChinaHigher Education Press Higher Education Press China 2500; Physical Sciences Materials Science

19900195063 Frontiers of Medicine 20950217 20950225 Active 2011-ongoing ENG 2.02 2.11 2,17 Articles in Press Journal Formerly known asFrontiers of Medicine in ChinaHigher Education Press Higher Education Press China 2700; Health Sciences Medicine

50135 Fudan University Journal of Medical Sciences 16728467 Active 2001-ongoing CHI 0.02 0.05 0,05 Journal Formerly known asJournal of Shanghai Medical UniversityShanghai University Press Shanghai University Press China 2700; Health Sciences Medicine

21046 Fuhe Cailiao Xuebao/Acta Materiae Compositae Sinica 10003851 Active 1993-ongoing CHI 0.59 0.66 0,75 Journal Kexue Chubaneshe/Science PressScience Press China 2211; 3104; 1600; 2503; Physical Sciences Chemistry Engineering Materials Science Physics and Astronomy

21100826286 Fuzzy Information and Engineering 16168658 16168666 Active 2014-ongoing ENG 1.12 1,41 Journal Fuzzy Information and Engineering Branch of The Operations Research Society of ChinaFuzzy Information and Engineering Branch of The Operations Research Society of ChinaChina 2604; 1702; 2209; 1803; 2609; 1710; 2207; 2614;Social Sciences Physical Sciences Computer ScienceDecision Sciences Engineering Mathematics

12969 Gao Xiao Hua Xue Gong Cheng Xue Bao/Journal of Chemical Engineering of Chinese Universities10039015 Active 2000-ongoing, 1990-1994CHI 0.39 0.32 0,26 Journal Zhejiang Daxue Zhejiang Daxue China 1500; Physical Sciences Chemical Engineering

83986 Gaodianya Jishu/High Voltage Engineering 10036520 Active 2001-ongoing CHI 2.05 1.88 2,06 Journal Science Press Science Press China 2208; 2102; Physical Sciences Energy Engineering

12968 Gaofenzi Cailiao Kexue Yu Gongcheng/Polymeric Materials Science and Engineering10007555 Active 2001-ongoing, 1998, 1993-1995CHI 0.20 0.19 0,24 Journal Sichuan Daxue Sichuan Daxue China 2507; 1508; Physical Sciences Chemical Engineering Materials Science

16121 Gaojishu Tongxin/High Technology Letters 10020470 Active 2001-ongoing, 1997-1999CHI 0.06 0.08 0,09 Journal Institute of Scientific and Technical Information of ChinaInstitute of Scientific and Technical Information of ChinaChina 2200; Physical Sciences Engineering

13225 Gaoya Dianqi/High Voltage Apparatus 10011609 Active 2001-ongoing CHI 0.58 0.51 0,59 Journal Xi'an Gaoya Dianqi Yanjiusuo Xi'an Gaoya Dianqi Yanjiusuo China 2208; 2102; Physical Sciences Energy Engineering

14373 Gaoya Wuli Xuebao/Chinese Journal of High Pressure Physics 10005773 Active 1996-ongoing CHI 0.21 0.26 0,36 Journal Sichuan-sheng Kexue Jishu XiehuiSichuan-sheng Kexue Jishu XiehuiChina 3104; Physical Sciences Physics and Astronomy

21100463889 Geodesy and Geodynamics 16749847 Active 2016-ongoing ENG 1.10 1,47 DOAJ/ROAD Open Access Journal KeAi Communications Co KeAi Communications Co China 1903; 1904; 1908; Physical Sciences Earth and Planetary Sciences

5100155027 Geological Bulletin of China 16712552 Active 2006-ongoing ENG, CHI 0.43 0.33 0,54 Journal Geological informed editorial Geological informed editorial China 1901; Physical Sciences Earth and Planetary Sciences

144693 Geology in China 10003657 Active 2005-ongoing CHI 0.88 0.59 0,79 Journal China Geological Survey China Geological Survey China 1907; Physical Sciences Earth and Planetary Sciences

19700182749 Geoscience Frontiers 16749871 Active 2010-ongoing ENG 3.63 4.10 4,24 DOAJ/ROAD Open AccessArticles in Press Journal China University of Geosciences (Beijing) and Peking UniversityChina University of Geosciences (Beijing) and Peking UniversityChina 1900; Physical Sciences Earth and Planetary Sciences

21100241210 Geotectonica et Metallogenia 10011552 Active 2013-ongoing CHI 0.55 0.46 0,65 Journal Science Press Science Press China 1907; Physical Sciences Earth and Planetary Sciences

21100787658 Gland Surgery 2227684X 22278575 Active 2016-ongoing ENG 1.43 1,65 Journal AME Publishing Company AME Publishing Company China 2746; Health Sciences Medicine

21047 Gong Cheng Li Xue/Engineering Mechanics 10004750 Active 1997-ongoing CHI 0.65 0.69 0,94 Journal Xinghua University Press Xinghua University Press China 2210; 2211; Physical Sciences Engineering

21100399145 Gongcheng Kexue Xuebao/Chinese Journal of Engineering 20959389 Active 2015-ongoing CHI 0.20 0.28 0,4 Journal Science Press Science Press China 2200; Physical Sciences Engineering

21100805730 Gongcheng Kexue Yu Jishu/Advanced Engineering Science 20963246 Active 2017-ongoing 0,38 Journal Editorial Department of Journal of Sichuan UniversityEditorial Department of Journal of Sichuan UniversityChina 2200; Physical Sciences Engineering

21049 Gongneng Cailiao/Journal of Functional Materials 10019731 Active 1993-ongoing CHI 0.23 0.17 0,2 Journal Chongging Yibiao Cailiao Yanjiusuo/Chongqing Instrument Materials Research InstituteChongging Yibiao Cailiao Yanjiusuo/Chongqing Instrument Materials Research InstituteChina 2505; 2208; 3104; 2504; Physical Sciences Engineering Materials Science Physics and Astronomy

21100895361 Green Energy and Environment 20962797 24680257 Active 2016-ongoing ENG 5,11 Added Journal KeAi Publishing Communications Ltd.KeAi Publishing Communications Ltd.China 2105; Physical Sciences Energy

29686 Guang Pu Xue Yu Guang Pu Fen Xi/Spectroscopy and Spectral Analysis10000593 Active 1991-ongoing CHI 0.49 0.49 0,59 Journal Science Press Science Press China 1607; 3105; Physical Sciences Chemistry Physics and Astronomy

16754 Guangdian Gongcheng/Opto-Electronic Engineering 1003501X Active 1993-ongoing CHI 0.24 0.22 0,43 Journal Chinese Academy of SciencesChinese Academy of Sciences China 2208; Physical Sciences Engineering

29685 Guangdianzi Jiguang/Journal of Optoelectronics Laser 10050086 Active 1992-ongoing CHI 0.39 0.62 0,5 Journal Tianjin Daxue Jidian Fenxiao/Tianjin Innstitute of TechnnologyTianjin Daxue Jidian Fenxiao/Tianjin Innstitute of TechnnologyChina 2208; Physical Sciences Engineering

144897 Guangxue Jingmi Gongcheng/Optics and Precision Engineering1004924X Active 2005-ongoing ENG, CHI 1.07 1.12 1,05 Journal Chinese Academy of SciencesChinese Academy of Sciences China 3107; 2504; Physical Sciences Materials Science Physics and Astronomy

29715 Guangxue Jishu/Optical Technique 10021582 Active 1992-ongoing CHI 0.22 0.24 0,22 Journal Beijing Institute of TechnologyBeijing Institute of Technology China 3107; Physical Sciences Physics and Astronomy

29717 Guangxue Xuebao/Acta Optica Sinica 02532239 Active 1992-ongoing, 1984-1989CHI 0.75 0.76 1,06 Journal Kexue Chubaneshe/Science PressScience Press China 3107; 2504; Physical Sciences Materials Science Physics and Astronomy

29718 Guangzi Xuebao/Acta Photonica Sinica 10044213 Active 1997-ongoing CHI 0.55 0.44 0,52 Journal Kexue Chubaneshe/Science PressScience Press China 3107; Physical Sciences Physics and Astronomy

13000 Guocheng Gongcheng Xuebao/The Chinese Journal of Process Engineering1009606X Active 2001-ongoing CHI 0.17 0.29 0,25 Journal Formerly known asHuagong yejin Science Press Science Press China 2209; 1500; Physical Sciences Chemical Engineering Engineering

14644 Guofang Keji Daxue Xuebao/Journal of National University of Defense Technology10012486 Active 2001-ongoing, 1998 CHI 0.32 0.29 0,34 Journal Guofang Keji Daxue/National University of Defence TechnologyGuofang Keji Daxue/National University of Defence TechnologyChina 2208; 2210; 2500; 2611; Physical Sciences Engineering Materials ScienceMathematics

25512 Guti Dianzixue Yanjiu Yu Jinzhan/Research & Progress of Solid State Electronics10003819 Active 1994-ongoing CHI 0.01 0.05 0,05 Journal Nanjing Electronic Devices InstituteNanjing Electronic Devices InstituteChina 2208; 3104; 2504; Physical Sciences Engineering Materials Science Physics and Astronomy

28985 Guti Huojian Jishu/Journal of Solid Rocket Technology 10062793 Active 2001-ongoing, 1996 CHI 0.22 0.20 0,33 Journal Zhongguo Hangtian Gongye ZonggongsiZhongguo Hangtian Gongye ZonggongsiChina 2202; 2500; Physical Sciences Engineering Materials Science

6200180183 Guti Lixue Xuebao/Acta Mechanica Solida Sinica 02547805 Active 2007-ongoing CHI 0.25 0.36 0,43 Journal Huazhong University of Science and TechnologyHuazhong University of Science and TechnologyChina 2211; Physical Sciences Engineering

21100786314 Haiyang Xuebao 02534193 Active 2016-ongoing CHI 0.21 0,31 Journal Editorial Office of Haiyang XuebaoEditorial Office of Haiyang XuebaoChina 2212; 1104; 1910; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Engineering

28986 Hangkong Cailiao Xuebao/Journal of Aeronautical Materials 10055053 Active 1998-ongoing CHI 0.73 0.55 0,67 DOAJ/ROAD Open Access Journal Chinese Society of Aeronautics and AstronauticsChinese Society of Aeronautics and AstronauticsChina 2505; 2506; 2202; 2503; Physical Sciences Engineering Materials Science

29004 Hangkong Dongli Xuebao/Journal of Aerospace Power 10008055 Active 2001-ongoing, 1990-1992CHI 0.40 0.43 0,42 Journal Chinese Society of Aeronautics and AstronauticsChinese Society of Aeronautics and AstronauticsChina 2604; 2202; Physical Sciences Engineering Mathematics

29006 Hangkong Xuebao/Acta Aeronautica et Astronautica Sinica 10006893 Active 2000-ongoing, 1998, 1991, 1985-1987ENG 0.79 0.85 0,95 Journal AAAS Press of Chinese Society of Aeronautics and AstronauticsAAAS Press of Chinese Society of Aeronautics and AstronauticsChina 2604; 1912; 2202; 2611; Physical Sciences Earth and Planetary Sciences Engineering Mathematics

29479 Hanjie Xuebao/Transactions of the China Welding Institution 0253360X Active 2000-ongoing, 1998, 1993-1994CHI 0.37 0.38 0,35 Journal Harbin Hanjie Yanjiusuo/Harbin Research Institute of WeldingHarbin Hanjie Yanjiusuo/Harbin Research Institute of WeldingChina 2210; 2211; Physical Sciences Engineering

26608 Hanneng Cailiao/Chinese Journal of Energetic Materials 10069941 Active 1996-ongoing CHI 0.60 0.45 0,5 Journal Chinese Academy of Engineering PhysicsChinese Academy of Engineering PhysicsChina 2209; 2210; 2500; 1600; Physical Sciences Chemistry Engineering Materials Science

29706 Harbin Gongcheng Daxue Xuebao/Journal of Harbin Engineering University10067043 Active 2004-ongoing CHI 0.28 0.32 0,39 Journal Haerbin Gongcheng Daxue/Harbin Engineering UniversityHaerbin Gongcheng Daxue/Harbin Engineering UniversityChina 2210; 2202; 2104; 1500; 2207; Physical Sciences Chemical Engineering Energy Engineering

29708 Harbin Gongye Daxue Xuebao/Journal of Harbin Institute of Technology03676234 Active 2001-ongoing CHI 0.31 0.36 0,42 Journal Harbin Gongye Daxue/Harbin Institute of TechnologyHarbin Gongye Daxue/Harbin Institute of TechnologyChina 2200; Physical Sciences Engineering

30029 He Jishu/Nuclear Techniques 02533219 Active 1998-ongoing, 1993-1995CHI 0.28 0.24 0,34 Journal Science Press Science Press China 2104; 3106; 3108; Physical Sciences Energy Physics and Astronomy

81154 Hecheng Shuzhi Ji Suliao/China Synthetic Resin and Plastics 10021396 Active 2001-ongoing, 1994-1998CHI 0.03 0.02 0,05 Journal Res Inst Beijing Res Inst Beijing China 2507; 1508; Physical Sciences Chemical Engineering Materials Science

28989 Hedianzixue Yu Tance Jishu/Nuclear Electronics and Detection Technology02580934 Active 2001-ongoing CHI 0.04 0.05 0,04 Journal Atomic Energy Press Atomic Energy Press China 2208; 3105; 3106; 3108; Physical Sciences Engineering Physics and Astronomy

30028 Hedongli Gongcheng/Nuclear Power Engineering 02580926 Active 1993-ongoing CHI 0.08 0.14 0,1 Journal Yuan Zi Neng Chuban She Yuan Zi Neng Chuban She China 2104; Physical Sciences Energy

63769 He-Huaxue yu Fangshe Huaxue/Journal of Nuclear and Radiochemistry02539950 Active 2000-ongoing, 1998 CHI 0.14 0.11 0,1 Journal Science Press Science Press China 3106; 1600; Physical Sciences Chemistry Physics and Astronomy

28991 Hejubian Yu Dengliziti Wuli/Nuclear Fusion and Plasma Physics02546086 Active 2001-ongoing, 1998, 1993-1994CHI 0.04 0.02 0,1 Journal Yuan Zi Neng Chuban She Yuan Zi Neng Chuban She China 2104; 3106; Physical Sciences Energy Physics and Astronomy

12667 High Technology Letters 10066748 Active 1995-ongoing, 1991 ENG 0.10 0.20 0,2 Journal Kexue Chubaneshe/Science PressScience Press China 2100; 2500; 1710; 2207; 1305;Life Sciences Physical Sciences Biochemistry, Genetics and Molecular Biology Computer Science Energy Engineering Materials Science

19900193573 Hong Kong Journal of Radiology 22236619 Active 2011-ongoing ENG 0.04 0.11 0,05 Journal Formerly known asJournal of the Hong Kong College of RadiologistsHong Kong Academy of Medicine PressHong Kong Academy of Medicine PressChina 2741; Health Sciences Medicine

19700201134 Hong Kong journal of Social Sciences 10213619 Active 2016-ongoing, 2010-2013ENG, CHI 0 Journal Niu jin da xue zhu ban she Niu jin da xue zhu ban she China 3300; Social Sciences Social Sciences

29725 Hongwai Yu Haomibo Xuebao/Journal of Infrared and Millimeter Waves10019014 Active 1991-ongoing CHI 0.43 0.45 0,52 DOAJ/ROAD Open Access Journal Formerly known asHongwai Yanjiu, A-ji/Chinese Journal of Infrared Research AKexue Chubaneshe/Science PressScience Press China 3107; Physical Sciences Physics and Astronomy

26196 Hsi-An Chiao Tung Ta Hsueh/Journal of Xi'an Jiaotong University0253987X Active 1998-ongoing, 1990-1995, 1986CHI 0.48 0.48 0,57 Journal Xi'an Jiaotong University Xi'an Jiaotong University China 2200; Physical Sciences Engineering

25552 Hua xi kou qiang yi xue za zhi = Huaxi kouqiang yixue zazhi = West China journal of stomatology10001182 Active 1997-ongoing 0.11 0.11 0,13 Medline-sourced Journal Sichuan yi xue yuan Sichuan yi xue yuan China 2700; Health Sciences Medicine

13026 Huadong Ligong Daxue Xuebao /Journal of East China University of Science and Technology10063080 Active 2001-ongoing, 1993-1995CHI 0.08 0.12 0,08 Journal Formerly known asHuadong Huagong Xueyuan Xuebao/Journal of East China Institute of Chemical TechnologyEast China University of Science and TechnologyEast China University of Science and TechnologyChina 2505; 2200; 1500; Physical Sciences Chemical Engineering Engineering Materials Science

21100854131 Huagong Jinzhan/Chemical Industry and Engineering Progress 10006613 Active 2016-ongoing CHI  0,43 Journal Chemical Industry Press Chemical Industry Press China 1508; 1501; Physical Sciences Chemical Engineering

96594 Huagong Xuebao/CIESC Journal 04381157 Active 1993-ongoing, 1989, 1985-1987ENG 0.58 0.52 0,34 Journal Chemical Industry and Engineering Society of ChinaChemical Industry and Engineering Society of ChinaChina 1500; 1600; Physical Sciences Chemical EngineeringChemistry

22368 Huanan Ligong Daxue Xuebao/Journal of South China University of Technology (Natural Science)1000565X Active 2001-ongoing CHI 0.28 0.29 0,25 Journal Huanan Ligong Daxue Huanan Ligong Daxue China 2200; Physical Sciences Engineering

12400154715 Huanjing Kexue Xuebao / Acta Scientiae Circumstantiae 02532468 Active 2008-ongoing CHI 0.37 0.41 0,54 Journal Science Press Science Press China 2300; 2304; 2305; Physical Sciences Environmental Science

22650 Huanjing Kexue/Environmental Science 02503301 Active 1998-ongoing, 1988-1989, 1986CHI 0.44 0.85 1,09 Journal Science Press Science Press China 2300; Physical Sciences Environmental Science

24081 Huaxue Fanying Gongcheng Yu Gongyi/Chemical Reaction Engineering and Technology10017631 Active 1996-ongoing, 1985-1989CHI 0.14 0.12 0,11 Journal Zhejiang Daxue Zhejiang Daxue China 1500; 1600; Physical Sciences Chemical EngineeringChemistry

33335 Huaxue Gongcheng/Chemical Engineering 10059954 Active 1996-ongoing CHI 0.08 0.13 0,08 Journal Des Inst Minist Chem Ind Des Inst Minist Chem Ind China 1500; Physical Sciences Chemical Engineering

22382 Huazhong Keji Daxue Xuebao (Ziran Kexue Ban)/Journal of Huazhong University of Science and Technology (Natural Science Edition)16714512 Active 2002-ongoing CHI 0.20 0.22 0,27 Journal Formerly known asHuazhong Ligong Daxue Xuebao/Journal Huazhong (Central China) University of Science and TechnologyHuazhong Keji Daxue/Huazhong University of Science and TechnologyHuazhong Keji Daxue/Huazhong University of Science and TechnologyChina 1700; Physical Sciences Computer Science

22386 Hunan Daxue Xuebao/Journal of Hunan University Natural Sciences10002472 Active 2001-ongoing, 1996, 1992-1993 0.38 0.46 0,49 Journal Hunan Daxue/Hunan UniversityHunan Daxue/Hunan University China 1000; General

12889 Huozhayao Xuebao/Chinese Journal of Explosives and Propellants10077812 Active 2009-ongoing, 2001-2005CHI 0.62 0.47 0,57 Journal China Ordnance Industry Corp.China Ordnance Industry Corp. China 2103; 1500; Physical Sciences Chemical Engineering Energy

21100854134 Hupo Kexue/Journal of Lake Sciences 10035427 Active 2016-ongoing CHI  0,66 Journal Science Press Science Press China 1901; 2310; 2312; 1104; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Environmental Science

144789 Infrared and Laser Engineering 10072276 Active 2004-ongoing CHI 0.56 0.69 0,7 Journal China Aerospace Science and Industry CorporationChina Aerospace Science and Industry CorporationChina 2208; 1912; 2202; 3107; Physical Sciences Earth and Planetary Sciences Engineering Physics and Astronomy

21100861710 Interdisciplinary Studies of Literature 25204920 Active 2017-ongoing ENG 0,04 Journal Knowledge Hub Publishing Company Limited (Hong Kong)Knowledge Hub Publishing Company Limited (Hong Kong)China 1208; Social Sciences Arts and Humanities

21100391400 International Eye Science 16725123 Active 2005-ongoing ENG, CHI 0.03 0.03 0,05 DOAJ/ROAD Open Access Journal Press of International Journal of OphthalmologyPress of International Journal of OphthalmologyChina 2731; Health Sciences Medicine

19700183006 International Journal of Agricultural and Biological Engineering 19346344 19346352 Active 2008-ongoing ENG 1.01 1.44 1,8 DOAJ/ROAD Open Access Journal International Journal of Agricultural and Biological Engineering (IJABE)International Journal of Agricultural and Biological Engineering (IJABE)China 2200; 1100; Life Sciences Physical Sciences Agricultural and Biological Sciences Engineering

17700156449 International Journal of Minerals, Metallurgy and Materials 16744799 Active 2009-ongoing ENG 1.30 1.43 1,49 Journal Formerly known asJournal of University of Science and Technology Beijing: Mineral Metallurgy Materials (Eng Ed)University of Science and Technology BeijingUniversity of Science and Technology BeijingChina 2505; 2506; 1906; 2210; 2211; Physical Sciences Earth and Planetary Sciences Engineering Materials Science

130135 International Journal of Ophthalmology 22223959 22274898 Active 2005-ongoing ENG, CHI 1.31 1.21 1,18 DOAJ/ROAD Open Access Journal Press of International Journal of OphthalmologyPress of International Journal of OphthalmologyChina 2731; Health Sciences Medicine

19700180533 International journal of oral science 16742818 Active 2009-ongoing ENG 3.76 4.27 4,41 DOAJ/ROAD Open Access Journal Sichuan University Press Sichuan University Press China 3500; Health Sciences Dentistry

93220 International Journal of Sediment Research 10016279 Active 2000-ongoing, 1991, 1981-1987 1.77 1.81 2,12 Journal International Research and Training Centre on Erosion and SedimentationInternational Research and Training Centre on Erosion and SedimentationChina 1913; 1907; Physical Sciences Earth and Planetary Sciences

21100817619 International Soil and Water Conservation Research 20956339 Active 2013-ongoing ENG 1.98 4,08 DOAJ/ROAD Open Access Journal International Research and Training Center on Erosion and Sedimentation and China Water and Power PressInternational Research and Training Center on Erosion and Sedimentation and China Water and Power PressChina 2309; 1111; 1102; 2312; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

145726 Jiangsu Daxue Xuebao (Ziran Kexue Ban) / Journal of Jiangsu University (Natural Science Edition)16717775 Active 2005-ongoing ENG 0.29 0.26 0,44 Journal Jiangsu University Jiangsu University China 2200; Physical Sciences Engineering

16497 Jianzhu Cailiao Xuebao/Journal of Building Materials 10079629 Active 2001-ongoing CHI 0.37 0.36 0,47 Journal Tongji Daxue/Tongji UniversityTongji Daxue/Tongji University China 2211; 2215; 2205; Physical Sciences Engineering

16502 Jianzhu Jiegou Xuebao/Journal of Building Structures 10006869 Active 2001-ongoing, 1998, 1982-1989CHI 0.59 0.57 0,71 Journal Science Press Science Press China 2215; 2205; Physical Sciences Engineering

12400154717 Jiaotong Yunshu Xitong Gongcheng Yu Xinxi/ Journal of Transportation Systems Engineering and Information Technology10096744 Active 2008-ongoing CHI 0.38 0.39 0,53 Journal Science Press Science Press China 1706; 3313; 2611; 2207; Social Sciences Physical Sciences Computer Science Engineering Mathematics Social Sciences

7000153253 Jiefangjun Ligong Daxue Xuebao/Journal of PLA University of Science and Technology (Natural Science Edition)10093443 Active 2007-ongoing CHI 0.15 0.15 0,14 Journal Jiefangjun Ligong Daxue Xuebao/P L A, University of Science and TechnologyJiefangjun Ligong Daxue Xuebao/P L A, University of Science and TechnologyChina 1902; 1710; 2205; Physical Sciences Computer Science Earth and Planetary Sciences Engineering

24152 Jiegou Huaxue 02545861 Active 1996-ongoing CHI, ENG 0.38 0.51 0,54 Journal Chinese Academy of SciencesChinese Academy of Sciences China 1600; Physical Sciences Chemistry

15395 Jiliang Xuebao/Acta Metrologica Sinica 10001158 Active 2001-ongoing CHI 0.07 0.09 0,15 Journal China Metrological Measuring InstituteChina Metrological Measuring InstituteChina 2208; 3105; Physical Sciences Engineering Physics and Astronomy

17600155213 Jilin Daxue Xuebao (Diqiu Kexue Ban)/Journal of Jilin University (Earth Science Edition)16715888 Active 2009-ongoing CHI 0.46 0.70 0,71 Journal Chinese Electronic Periodical ServicesChinese Electronic Periodical ServicesChina 1907; 1909; Physical Sciences Earth and Planetary Sciences

145365 Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition)16715497 Active 2005-ongoing CHI, ENG 0.35 0.34 0,43 Journal Jilin University Jilin University China 1000; General

40047 Jingangshi yu Moliao Moju Gongcheng/Diamond and Abrasives Engineering1006852X Active 2001-ongoing CHI 0.13 0.12 0,22 Journal Science Publishing House Science Publishing House China 2210; 2211; 2500; Physical Sciences Engineering Materials Science

21136 Jinshu Rechuli/Heat Treatment of Metals 02546051 Active 2001-ongoing, 1998, 1986-1994, 1980CHI 0.39 0.38 0,46 Journal Zhongguo Jixie Gongcheng Xuehui ZhuzaoZhongguo Jixie Gongcheng Xuehui ZhuzaoChina 2506; 2209; 2210; 2211; Physical Sciences Engineering Materials Science

12307 Jinshu Xuebao/Acta Metallurgica Sinica 04121961 Active 1996-ongoing, 1978-1991CHI 0.92 0.93 1,27 Journal Kexue Chubaneshe/Science PressScience Press China 2506; 2210; 2211; 1909; Physical Sciences Earth and Planetary Sciences Engineering Materials Science

18056 Jiqiren/Robot 10020446 Active 2001-ongoing, 1998 CHI 0.89 0.98 1,25 Journal Zhongguo Kexueyuan Zhongguo Kexueyuan China 1702; 2604; 2208; 2210; 2611; 1712; Physical Sciences Computer Science Engineering Mathematics

25605 Jisuan Lixue Xuebao/Chinese Journal of Computational Mechanics10074708 Active 2001-ongoing CHI 0.26 0.36 0,39 Journal Dalian Ligong Daxue/Dalian University of TechnologyDalian Ligong Daxue/Dalian University of TechnologyChina 2604; 2611; 2206; Physical Sciences Engineering Mathematics

90906 Jisuan Wuli/Chinese Journal of Computational Physics 1001246X Active 2004-ongoing CHI 0.31 0.31 0,61 Journal Ji suan wu li bian ji bu Ji suan wu li bian ji bu China 2604; 3100; 2611; Physical Sciences Mathematics Physics and Astronomy

25574 Jisuanji Fuzhu Sheji Yu Tuxingxue Xuebao/Journal of Computer-Aided Design and Computer Graphics10039775 Active 2001-ongoing CHI 0.46 0.49 0,53 Journal Kexue Chubaneshe/Science PressScience Press China 1704; 1712; Physical Sciences Computer Science

22679 Jisuanji Jicheng Zhizao Xitong/Computer Integrated Manufacturing Systems, CIMS10065911 Active 1996-ongoing CHI 0.57 0.65 0,84 Journal Beijing Advanced Manufacturing Technology Consultation CenterBeijing Advanced Manufacturing Technology Consultation CenterChina 2208; 2209; 1706; 1712; 2207; Physical Sciences Computer Science Engineering

26131 Jisuanji Xuebao/Chinese Journal of Computers 02544164 Active 1998-ongoing CHI 0.99 1.15 1,22 Journal Science Press Science Press China 1704; 1705; 1708; 1712; Physical Sciences Computer Science

26714 Jisuanji Yanjiu yu Fazhan/Computer Research and Development10001239 Active 2001-ongoing, 1998 CHI 0.70 0.73 0,89 Journal Science Press Science Press China 1705; 1708; 1712; Physical Sciences Computer Science

20948 Jixie Gongcheng Xuebao/Chinese Journal of Mechanical Engineering05776686 Active 1996-ongoing, 1981-1990CHI 0.88 0.97 1,1 Journal China Machine Press China Machine Press China 2604; 1706; 2210; Physical Sciences Computer Science Engineering Mathematics

12472 Jixie Qiandu/Journal of Mechanical Strength 10019669 Active 2001-ongoing CHI 0.22 0.25 0,27 Journal Jixie Kexue Yanjiuyuan Jixie Kexue Yanjiuyuan China 2604; 2210; 2211; 2611; Physical Sciences Engineering Mathematics

5800207376 Journal of Acupuncture and Tuina Science 16723597 19930399 Active 2007-ongoing ENG 0.23 0.24 0,25 Articles in Press Journal Higher Education Press Higher Education Press China 2707; Health Sciences Medicine

21100464567 Journal of Advanced Ceramics 22264108 22278508 Active 2012-ongoing ENG 0.85 1.29 2,44 DOAJ/ROAD Open AccessArticles in Press Journal Tsinghua University Press Tsinghua University Press China 2503; 2504; Physical Sciences Materials Science

21100862624 Journal of Agro-Environment Science 16722043 Active 2018-ongoing CHI Journal Editorial Board of Journal of Agro-Environment ScienceEditorial Board of Journal of Agro-Environment ScienceChina 2308; 2309; 1111; 1102; 2303; 2304; 1105;Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100244219 Journal of Applied Optics 10022082 Active 2013-ongoing ENG 0.34 0.30 0,28 Journal ying yong guang xue bian ji buying yong guang xue bian ji bu China 3107; Physical Sciences Physics and Astronomy

21100203523 Journal of Architecture and Planning 16068238 Active 2011-ongoing CHI, ENG 0 Journal College of Architecture and Planning, Chung Hua UniversityCollege of Architecture and Planning, Chung Hua UniversityChina 3322; 2216; Social Sciences Physical Sciences Engineering Social Sciences

21100201941 Journal of Arid Land 16746767 Active 2009-ongoing ENG 1.79 1.90 1,61 Journal Science Press Science Press China 2308; 1904; 2312; Physical Sciences Earth and Planetary Sciences Environmental Science

144650 Journal of Beijing Institute of Clothing Technology (Natural Science Edition)10010564 Active 2005-ongoing CHI 0.00 0.06 0,01 Journal Beijing clothing institute Beijing clothing institute China 2500; Physical Sciences Materials Science

19474 Journal of Beijing Institute of Technology (English Edition) 10040579 Active 1994-ongoing ENG 0.09 0.08 0,13 Journal Beijing Ligong Daxue/Beijing Institute of TechnologyBeijing Ligong Daxue/Beijing Institute of TechnologyChina 2200; Physical Sciences Engineering

19400158823 Journal of Biomedical Research 16748301 23524685 Active 2009-ongoing ENG 1.84 1.88 1,8 Journal Formerly known asJournal of Nanjing Medical UniversityNanjing Medical University Nanjing Medical University China 1300; 2700; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

4700152244 Journal of Bionic Engineering 16726529 Active 2006-ongoing ENG 2.77 2.61 2,97 Articles in Press Journal Science Press Science Press China 1502; 1304; 1305; Life Sciences Physical Sciences Biochemistry, Genetics and Molecular BiologyChemical Engineering

144606 Journal of Central South University (Medical Sciences) 16727347 Active 2004-ongoing ENG 0.24 0.29 0,26 Journal Formerly known asBulletin of Hunan Medical UniversityZhong nan da xue xue bao (yi xue ban) bian ji buZhong nan da xue xue bao (yi xue ban) bian ji buChina 2700; Health Sciences Medicine

3300147401 Journal of Chengdu University of Technology (Science and Technology Edition)16719727 Active 2004-ongoing CHI 0.53 0.45 0,39 Journal Chengdu University of TechnologyChengdu University of TechnologyChina 1907; Physical Sciences Earth and Planetary Sciences

22906 Journal of China Pharmaceutical University 10005048 Active 2002-ongoing, 1989-1991ENG, CHI 0.15 0.13 0,15 Journal China Pharmaceutical UniversityChina Pharmaceutical UniversityChina 3003; 3004; Life Sciences Pharmacology, Toxicology and Pharmaceutics

4700153604 Journal of China Universities of Posts and Telecommunications 10058885 Active 2006-ongoing ENG 0.51 0.67 0,77 Journal Beijing University of Posts and TelecommunicationsBeijing University of Posts and TelecommunicationsChina 1705; 1710; 1711; Physical Sciences Computer Science

21100239240 Journal of Chinese Institute of Food Science and Technology 10097848 Active 2013-ongoing CHI 0.10 0.08 0,12 Journal zhong guo shi pin xue bao bian ji buzhong guo shi pin xue bao bian ji buChina 1106; Life Sciences Agricultural and Biological Sciences

21100241716 Journal of Chinese Mass Spectrometry Society 10042997 Active 2013-ongoing CHI 0.23 0.34 0,44 Journal zhi pu xue bao bian ji bu zhi pu xue bao bian ji bu China 3107; Physical Sciences Physics and Astronomy

21100201958 Journal of Chinese Pharmaceutical Sciences 10031057 Active 2011-ongoing ENG 0.27 0.27 0,31 DOAJ/ROAD Open Access Journal Editorial Office of Journal of Chinese Pharmaceutical SciencesEditorial Office of Journal of Chinese Pharmaceutical SciencesChina 3003; Life Sciences Pharmacology, Toxicology and Pharmaceutics

21100216301 Journal of Chinese Soil and Water Conservation 02556073 Active 2012-ongoing ENG, CHI 0.29 0.13 0,21 Journal Chinese Soil and Water Conservation SocietyChinese Soil and Water Conservation SocietyChina 1904; 1111; 1909; 2312; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Environmental Science

4000151202 Journal of Clinical Dermatology 10004963 Active 2006-ongoing CHI 0.01 0.01 0,01 Journal LinChuang Pifuke Zazhi LinChuang Pifuke Zazhi China 2708; Health Sciences Medicine

23864 Journal of Computational Mathematics 02549409 Active 1996-ongoing ENG 0.86 0.86 1,2 Journal Zhongguo Kexueyuan Zhongguo Kexueyuan China 2605; Physical Sciences Mathematics

21100398822 Journal of Design 16068327 Active 2015-ongoing CHI 0.06 0.17 0,42 Journal Chinese Institute of Design Chinese Institute of Design China 1213; Social Sciences Arts and Humanities

15345 Journal of Donghua University (English Edition) 16725220 Active 1986-ongoing 0.19 0.17 0,07 Journal Formerly known asJournal of China Textile University (English Edition)Dong Hua University Dong Hua University China 2209; 2507; Physical Sciences Engineering Materials Science

21100830110 Journal of Dynamics and Control 16726553 Active 2017-ongoing CHI 0,19 Journal zhong guo li xue xue hui hu nan da xuezhong guo li xue xue hui hu nan da xueChina 2606; 2206; Physical Sciences Engineering Mathematics

5000157110 Journal of Ecology and Rural Environment 16734831 Active 2006-ongoing CHI, ENG 0.45 0,39 Journal Formerly known asRural Eco-EnvironmentChina Environmental Science PressChina Environmental Science PressChina 1102; 3303; Life Sciences Social Sciences Agricultural and Biological Sciences Social Sciences

21100834920 Journal of Education for Business 08832323 19403356 Active 1996-ongoing ENG 0.79 0,69 Journal Sichuan Institute of Piezoelectric and Acoustooptic TechnologySichuan Institute of Piezoelectric and Acoustooptic TechnologyChina 1401; 3304; Social Sciences Business, Management and Accounting Social Sciences

21100432792 Journal of Electronic Science and Technology 1674862X Active 2015-ongoing ENG 0.12 0.17 0,26 DOAJ/ROAD Open Access Journal University of Electronic Science and Technology of ChinaUniversity of Electronic Science and Technology of ChinaChina 2208; 1705; 1711; Physical Sciences Computer Science Engineering

21100787088 Journal of Fisheries of China 10000615 Active 2016-ongoing CHI 0.27 0,38 Journal Shanghai Ocean University Shanghai Ocean University China 2308; 1104; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100785514 Journal of Fishery Sciences of China 10058737 Active 2016-ongoing ENG 0.32 0,31 Journal Chinese Academy of Fishery SciencesChinese Academy of Fishery SciencesChina 2308; 1104; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100846923 Journal of Food Science and Biotechnology 16731689 Active 2017-ongoing CHI 0,08 Journal Editorial office of Journal of Food Science and BiotechnologyEditorial office of Journal of Food Science and BiotechnologyChina 1106; 1305; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

7000153262 Journal of Forestry Research 1007662X Active 2007-ongoing, 1997 ENG 0.88 1.06 1,4 Articles in Press Journal Northeast Forestry University Northeast Forestry University China 1107; Life Sciences Agricultural and Biological Sciences

14237 Journal of Fuel Chemistry and Technology 02532409 Active 1996-ongoing CHI 0.90 0.89 0,89 Journal Science Press Science Press China 1606; 2103; 1500; Physical Sciences Chemical EngineeringChemistry Energy

4700152634 Journal of Geographical Sciences 1009637X Active 2006-ongoing, 2001 ENG 2.34 2.36 2,95 Journal Formerly known asJournal of Chinese GeographyKexue Chubaneshe/Science PressScience Press China 1901; Physical Sciences Earth and Planetary Sciences

144674 Journal of Geomatics 20956045 Active 2005-ongoing CHI 0.18 0.10 0,1 Journal Wuhan Cehui Keji Daxue/Wuhan Technical University of Surveying and MappingWuhan Cehui Keji Daxue/Wuhan Technical University of Surveying and MappingChina 1904; 1701; Physical Sciences Computer Science Earth and Planetary Sciences

4700153514 Journal of Geriatric Cardiology 16715411 Active 2006-ongoing CHI 1.75 1.36 1,51 Journal Science Press Science Press China 2705; 2717; Health Sciences Medicine

21100843696 Journal of Groundwater Science and Engineering 23057068 Active 2017-ongoing ENG 0,34 Journal Groundwater Science and Engineering LimitedGroundwater Science and Engineering LimitedChina 1905; 2312; Physical Sciences Earth and Planetary Sciences Environmental Science

12658 Journal of Harbin Institute of Technology (New Series) 10059113 Active 2000-ongoing, 1986 ENG 0.21 0.25 0,26 Journal Harbin Gongye Daxue/Harbin Institute of TechnologyHarbin Gongye Daxue/Harbin Institute of TechnologyChina 2200; Physical Sciences Engineering

21100226810 Journal of Hohai University 10001980 Active 2012-ongoing ENG 0.27 0.29 0,41 Journal Editorial Board of Journal of Hohai UniversityEditorial Board of Journal of Hohai UniversityChina 1900; 2312; Physical Sciences Earth and Planetary Sciences Environmental Science

28521 Journal of Hydrodynamics 10016058 10004874 Active 1990-ongoing ENG 1.47 1.86 2,05 Articles in Press Journal Chinese Ocean Press China Ocean Press China 2210; 2211; 3104; 2611; Physical Sciences Engineering Mathematics Physics and Astronomy

19700174645 Journal of International Pharmaceutical Research 16740440 Active 2010-ongoing CHI 0.09 0.07 0,12 Journal Formerly known asFundamental and Clinical PharmacologyAdvanced Scientific Research Advanced Scientific Research China 3003; Life Sciences Pharmacology, Toxicology and Pharmaceutics

21100881509 Journal of International Pharmaceutical Research 16740440 Active 2013-ongoing, 2010-2011CHI 0,07 Added Journal Editorial office of Journal of International Pharmaceutical ResearchEditorial office of Journal of International Pharmaceutical ResearchChina 3003; Life Sciences Pharmacology, Toxicology and Pharmaceutics

12329 Journal of Iron and Steel Research International 1006706X Active 1996-ongoing ENG 1.22 1.27 1,73 Articles in Press Journal Ganglie Yanjiu Xuebao Ganglie Yanjiu Xuebao China 2505; 2506; 2211; Physical Sciences Engineering Materials Science

15323 Journal of Jilin University Medicine Edition 1671587X Active 2005-ongoing CHI 0.05 0.08 0,06 Journal Jilin University Jilin University China 3004; Life Sciences Pharmacology, Toxicology and Pharmaceutics

11200153517 Journal of Leukemia and Lymphoma 10099921 Active 2008-ongoing CHI 0.03 0.10 0,29 Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseZhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseChina 1306; 2730; 2720; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

21100461936 Journal of Magnesium and Alloys 22139567 Active 2013-ongoing 2.48 2.90 4,77 DOAJ/ROAD Open Access Journal National Engineering Research Center for Magnesium Alloys of China, Chongqing UniversityNational Engineering Research Center for Magnesium Alloys of China, Chongqing UniversityChina 2506; 2211; Physical Sciences Engineering Materials Science

5400152711 Journal of Marine Science and Application 16719433 19935048 Active 2007-ongoing ENG 0.75 0.83 1,12 Articles in Press Journal Haerbin Gongcheng Daxue/Harbin Engineering UniversityHaerbin Gongcheng Daxue/Harbin Engineering UniversityChina 2210; 2212; Physical Sciences Engineering

21100823470 Journal of Materiomics 23528478 23528486 Active 2015-ongoing ENG 6.52 8,02 DOAJ/ROAD Open Access Journal Chinese Ceramic Society Chinese Ceramic Society China 2506; 2508; 2504; Physical Sciences Materials Science

21100323200 Journal of Molecular Catalysis 10013555 Active 2013-ongoing CHI 1.68 1.15 1,45 Journal Science Press Science Press China 1503; Physical Sciences Chemical Engineering

5400152709 Journal of Mountain Science 16726316 19930321 Active 2007-ongoing ENG 1.34 1.35 1,55 Articles in Press Journal Science Press Science Press China 2309; 1904; 1907; 3305; 2306; Social Sciences Physical Sciences Earth and Planetary Sciences Environmental Science Social Sciences

145626 Journal of Natural Disasters 10044574 Active 2007-ongoing, 2003-2005CHI, ENG 0.27 0.27 0,28 Journal Science Press Science Press China 1900; 1909; Physical Sciences Earth and Planetary Sciences

6100153107 Journal of Ocean University of China 16725182 Active 2007-ongoing ENG 0.77 0.72 0,82 Articles in Press Journal Science Press Science Press China 2212; 1910; Physical Sciences Earth and Planetary Sciences Engineering

21100870577 Journal of Oceanology and Limnology 20965508 25233521 Active 2018-ongoing ENG 0,89 Journal Formerly known asChinese Journal of Oceanology and LimnologyScience Press Science Press China 2312; 1910; Physical Sciences Earth and Planetary Sciences Environmental Science

19900192116 Journal of Pharmaceutical Analysis 20951779 Active 2014-ongoing ENG 1.57 3.14 4,16 DOAJ/ROAD Open AccessArticles in Press Journal Xi'an Jiaotong University Xi'an Jiaotong University China 1602; 1603; 1607; 3002; 3003; 3611;Life Sciences Physical Sciences Health Sciences Chemistry Pharmacology, Toxicology and Pharmaceutics Health Professions

145354 Journal of Plant Resources and Environment 10040978 Active 2016-ongoing, 2005-2014CHI 0.09 0,13 Journal Zhiwu Ziyuan yu Huanjing BianjibuZhiwu Ziyuan yu Huanjing BianjibuChina 1110; 1314; 1105; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

21100812209 Journal of Radars 2095283X Active 2016-ongoing CHI, ENG 0.62 1,06 DOAJ/ROAD Open Access Journal Institute of Electronics Chinese Academy of SciencesInstitute of Electronics Chinese Academy of SciencesChina 3105; 1711; 2208; Physical Sciences Computer Science Engineering Physics and Astronomy

21100239234 Journal of Railway Engineering Society 10062106 Active 2013-ongoing CHI 0.26 0.17 0,26 Journal tie dao gong cheng xue bao bian ji butie dao gong cheng xue bao bian ji buChina 2201; Physical Sciences Engineering

12369 Journal of Rare Earths 10020721 Active 1993-ongoing ENG 2.39 2.59 3,03 Articles in Press Journal The Metallurgical Industry PressThe Metallurgical Industry PressChina 1906; 1600; Physical Sciences Chemistry Earth and Planetary Sciences

21100248003 Journal of Remote Sensing 10074619 Active 2013-ongoing ENG, CHI 0.62 0.67 1,16 Journal Science Press Science Press China 1901; 3105; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Physics and Astronomy Social Sciences

21100381006 Journal of Rock Mechanics and Geotechnical Engineering 16747755 Active 2013-ongoing 2.23 3.13 3,54 DOAJ/ROAD Open Access Journal Chinese Academy of SciencesChinese Academy of Sciences China 1909; Physical Sciences Earth and Planetary Sciences

19700174910 Journal of Shanghai Jiaotong University (Medical Science) 02585898 Active 2009-ongoing 0.02 0.03 0,03 Journal Shanghai Dier Yike Daxue Xuebao Bianji ShiShanghai Dier Yike Daxue Xuebao Bianji ShiChina 1300; 2700; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

145728 Journal of Shanghai Jiaotong University (Science) 10071172 Active 2005-ongoing ENG 0.40 0.37 0,42 Articles in Press Journal Shanghai Jiaotong University PressShanghai Jiaotong University PressChina 1000; General

18949 Journal of Sichuan University (Medical Science Edition) 1672173X Active 2003-ongoing CHI 0.15 0.21 0,17 Journal Formerly known asJournal of West China University of Medical SciencesHauxi Yike Daxue/West China University of Medical SciencesHauxi Yike Daxue/West China University of Medical SciencesChina 1312; 2700; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

21100857529 Journal of Silk 10017003 Active 2017-ongoing CHI 0,18 Journal China Silk Association China Silk Association China 2209; 1202; 2501; 3316; 1601; Social Sciences Physical Sciences Arts and Humanities Chemistry Engineering Materials Science Social Sciences

21100888108 Journal of South China Agricultural University 1001411X Active 2018-ongoing CHI Added Journal Editorial Department, Journal of South China Agricultural UniversityEditorial Department, Journal of South China Agricultural UniversityChina 1100; Life Sciences Agricultural and Biological Sciences

24883 Journal of Southeast University (English Edition) 10037985 Active 2003-ongoing ENG 0.21 0.18 0,23 Journal Dongnan Daxue/Southeast UniversityDongnan Daxue/Southeast UniversityChina 2200; Physical Sciences Engineering

58655 Journal of Systems Engineering and Electronics 16711793 Active 1992-ongoing ENG 0.73 0.94 1,17 Journal Kexue Chubaneshe/Science PressScience Press China 2208; 1706; 2207; Physical Sciences Computer Science Engineering

19900191726 Journal of Taiwan Agricultural Engineering 02575744 Active 2011-ongoing CHI 0.08 0,02 Journal Chinese Society of Agricultural EngineeringChinese Society of Agricultural EngineeringChina 2200; 1100; Life Sciences Physical Sciences Agricultural and Biological Sciences Engineering

21100239236 Journal of the Chinese Cereals and Oils Association 10030174 Active 2013-ongoing CHI 0.16 0.14 0,2 Journal zhong guo liang you xue bao bian ji buzhong guo liang you xue bao bian ji buChina 1106; Life Sciences Agricultural and Biological Sciences

13326 Journal of the Chinese Society of Corrosion and Protection 10054537 Active 1993-ongoing CHI 0.41 0.44 0,47 Journal Zhongguo Kexueyuan Zhongguo Kexueyuan China 2200; 2500; Physical Sciences Engineering Materials Science

21100203945 Journal of the Hong Kong College of Cardiology 10277811 Active 2012-ongoing ENG 0.00 0.00 0 Journal Hong Kong College of CardiologyHong Kong College of CardiologyChina 2705; Health Sciences Medicine

13786 Journal of Thermal Science 10032169 Active 1992-ongoing ENG 0.80 0.83 1,48 Journal Science Press Science Press China 3104; Physical Sciences Physics and Astronomy

144648 Journal of Tianjin Polytechnic University 1671024X Active 2017-ongoing, 2005-2014CHI 0.03 0,14 Journal Tianjin Daxue/Tianjin UniversityTianjin Daxue/Tianjin University China 2507; Physical Sciences Materials Science

144834 Journal of Traditional Chinese Medicine 02552922 Active 1996-ongoing ENG 1.05 0.99 0,89 Journal Beijing Academy Of Traditional Chinese MedicineBeijing Academy Of Traditional Chinese MedicineChina 2700; Health Sciences Medicine

97382 Journal of Traffic and Transportation Engineering 16711637 Active 2004-ongoing CHI 0.45 0.51 0,64 DOAJ/ROAD Open Access Journal Changan University Changan University China 2203; 2205; Physical Sciences Engineering

19900193558 Journal of Tropical Meteorology 10068775 Active 2017-ongoing, 2008-2014ENG 0.40 0,21 Journal China Meteorological Press China Meteorological Press China 1902; Physical Sciences Earth and Planetary Sciences

21100201917 Journal of University of Science and Technology of China 02532778 Active 2016-ongoing, 2010-2014ENG, CHI 0.13 0,1 Journal China University of Science and TechnologyChina University of Science and TechnologyChina 2210; Physical Sciences Engineering

21100391300 Journal of Xi'an Jiaotong University (Medical Sciences) 16718259 Active 2002-ongoing CHI 0.03 0.03 0,04 Journal Formerly known asJournal of Xi'an Medical University, Chinese EditionXi'an Medical University Xi'an Medical University China 1308; 2700; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

21100217212 Journal of Zhejiang University, Science Edition 10089497 Active 2012-ongoing CHI 0.13 0.13 0,14 Journal Zhejiang da xue xue bao bian ji buZhejiang Daxue China 1000; General

9500154018 Journal of Zhejiang University: Science A 1673565X 18621775 Active 2007-ongoing ENG 1.60 1.69 1,78 Journal Formerly part of Journal of Zhejinag University: ScienceZhejiang University Press Zhejiang University Press China 2200; Physical Sciences Engineering

3500148011 Journal of Zhejiang University: Science B 16731581 Active 2005-ongoing ENG 1.78 1.89 2,09 Journal Formerly part of Journal of Zhejinag University: ScienceZhejiang University Press Zhejiang University Press China 3000; 3400; 1300; 2700; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine Pharmacology, Toxicology and Pharmaceutics Veterinary

14796 Journal Wuhan University of Technology, Materials Science Edition10002413 Active 1994-ongoing ENG 0.52 0.58 0,68 Journal Wuhan University of TechnologyWuhan University of TechnologyChina 2500; Physical Sciences Materials Science

29695 Kang T'ieh/Iron and Steel (Peking) 0449749X Active 1981-ongoing CHI 0.59 0.63 0,75 Journal Yejin Gongye Chubanshe Yejin Gongye Chubanshe China 2505; 2506; 2210; 2211; Physical Sciences Engineering Materials Science

24057 Kao Teng Hsueh Hsiao Hua Heush Hsueh Pao/ Chemical Journal of Chinese Universities02510790 Active 1996-ongoing CHI 0.64 0.62 0,6 Journal Higher Education Press Higher Education Press China 1600; Physical Sciences Chemistry

21100215165 Knowledge Management and E-Learning 20737904 Active 2009-ongoing ENG 0.70 0.75 0,97 DOAJ/ROAD Open Access Journal University of Hong Kong University of Hong Kong China 1405; 3304; Social Sciences Business, Management and Accounting Social Sciences

14451 Kongqi Donglixue Xuebao/Acta Aerodynamica Sinica 02581825 Active 2001-ongoing CHI 0.45 0.39 0,53 Journal China Aerodynamics R & D CenterChina Aerodynamics R & D CenterChina 3110; 2210; 3104; 2611; Physical Sciences Engineering Mathematics Physics and Astronomy

12585 Kongzhi Lilun Yu Yinyong/Control Theory and Applications 10008152 Active 1993-ongoing CHI 0.87 0.81 0,95 Journal Zhongguo Kexueyuan Zhongguo Kexueyuan China 2208; 2207; Physical Sciences Engineering

79015 Kongzhi yu Juece/Control and Decision 10010920 Active 1997-ongoing CHI 0.72 0.78 0,86 Journal Northeastern University Northeastern University China 1702; 2606; 1712; 2207; Physical Sciences Computer Science Engineering Mathematics

57240 Kuangwu Yanshi 10016872 Active 1994-ongoing CHI 0.22 0.22 0,25 Journal Kuang wu yan shi bian ji bu Kuang wu yan shi bian ji bu China 1907; Physical Sciences Earth and Planetary Sciences

25258 Kuei Suan Jen Hsueh Pao/ Journal of the Chinese Ceramic Society04545648 Active 2000-ongoing CHI 0.48 0.46 0,49 Journal Chinese Ceramic Society Chinese Ceramic Society China 2505; 1604; 2503; Physical Sciences Chemistry Materials Science

28516 Kung Cheng Je Wu Li Hsueh Pao/Journal of Engineering Thermophysics0253231X Active 1998-ongoing, 1981-1991CHI 0.20 0.23 0,24 Journal Science Press Science Press China 2210; 3104; 2500; Physical Sciences Engineering Materials Science Physics and Astronomy

61482 Liaoning Gongcheng Jishu Daxue Xuebao (Ziran Kexue Ban)/Journal of Liaoning Technical University (Natural Science Edition)10080562 Active 2001-ongoing CHI 0.42 0.26 0,21 Journal Liaoning Technical University Liaoning Technical University China 1000; General

88850 Linchan Huaxue Yu Gongye/Chemistry and Industry of Forest Products02532417 Active 2013-ongoing, 1997-2006CHI 0.24 0.22 0,3 Trade Journal Chemistry and Industry of Forest ProductsChemistry and Industry of Forest ProductsChina 1507; 1107; Life Sciences Physical Sciences Agricultural and Biological Sciences Chemical Engineering

21100780545 Linye Kexue/Scientia Silvae Sinicae 10017488 Active 2016-ongoing CHI 0.13 0,38 Journal Chinese Society of Forestry (CSF)Chinese Society of Forestry (CSF)China 1110; 1107; Life Sciences Agricultural and Biological Sciences

4500151507 Lixue Xuebao/Chinese Journal of Theoretical and Applied Mechanics04591879 Active 2006-ongoing CHI 0.76 0.97 1,35 Journal Kexue Chubaneshe/Science PressScience Press China 2604; 2210; 2211; 2206; Physical Sciences Engineering Mathematics

24755 Lizi Jiaohuan Yu Xifu/Ion Exchange and Adsorption 10015493 Active 2001-ongoing, 1998, 1987-1995CHI 0.05 0.04 0,07 Journal Nankai Daxue Nankai Daxue China 2500; 1500; 1600; Physical Sciences Chemical EngineeringChemistry Materials Science

21100242825 Logos and Pneuma - Chinese Journal of Theology 10232583 Active 2008-ongoing ENG 0.13 0.06 0,04 Journal Institute of Sino-Christian StudiesInstitute of Sino-Christian StudiesChina 1212; Social Sciences Arts and Humanities

21100287593 Materials China 16743962 Active 2013-ongoing CHI, ENG 0.25 0.23 0,29 Journal Chemical Industry Press Chemical Industry Press China 2213; 2500; 2104; Physical Sciences Energy Engineering Materials Science

21100208075 Medical Journal of Chinese People's Liberation Army 05777402 Active 2012-ongoing ENG 0.25 0.34 0,3 DOAJ/ROAD Open Access Journal Zhongguo ren min jie fang jun chu ban sheZhongguo ren min jie fang jun chu ban sheChina 1300; 2700; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

4700152446 Medical Journal of Wuhan University 16718852 Active 2001-ongoing CHI 0.03 0.04 0,03 Journal Wuhan di zhi xue yuan xue bao bian ji buWuhan di zhi xue yuan xue bao bian ji buChina 2700; Health Sciences Medicine

16430 Meitan Xuebao/Journal of the China Coal Society 02539993 Active 2001-ongoing, 1998, 1994-1995, 1984-1987, 1981-1982CHI 1.17 1.27 1,3 Journal China Coal Society China Coal Society China 2208; 2210; 2102; 1909; 2103; Physical Sciences Earth and Planetary Sciences Energy Engineering

14503 Mocaxue Xuebao/Tribology 10040595 Active 1993-ongoing CHI 0.76 0.79 0,89 Journal Science Press Science Press China 2505; 2508; 2210; 2211; Physical Sciences Engineering Materials Science

21100239243 Modern Food Science and Technology 16739078 Active 2013-ongoing CHI 0.28 0.18 0,16 Journal Gai Kan Bianjibu Gai Kan Bianjibu China 1106; Life Sciences Agricultural and Biological Sciences

21100239248 Modern Tunnelling Technology 10096582 Active 2013-ongoing CHI 0.44 0.33 0,33 Journal xian dai sui dao ji shu bian ji buxian dai sui dao ji shu bian ji buChina 2205; Physical Sciences Engineering

87936 Moshi Shibie yu Rengong Zhineng/Pattern Recognition and Artificial Intelligence10036059 Active 2001-ongoing CHI 0.31 0.33 0,56 Journal J Pattern Recognit Artif Intell J Pattern Recognit Artif Intell China 1702; 1707; 1712; Physical Sciences Computer Science

21100447118 Mycosphere 20777000 20777019 Active 2015-ongoing ENG 0.56 1.50 1,7 DOAJ/ROAD Open Access Journal Guizhou Key Laboratory of Agricultural BiotechnologyGuizhou Key Laboratory of Agricultural BiotechnologyChina 1110; 1105; Life Sciences Agricultural and Biological Sciences

27817 Naihuo Cailiao/Refractories 10011935 Active 2017-ongoing, 2013, 2001-2010, 1998CHI 0,1 Journal Luoyang Institute of Refractories ResearchLuoyang Institute of Refractories ResearchChina 2505; 2506; 3104; 2503; Physical Sciences Materials Science Physics and Astronomy

4500151512 Nami Jishu yu Jingmi Gongcheng/Nanotechnology and Precision Engineering16726030 Active 2006-ongoing CHI 0.25 0.27 0,19 DOAJ/ROAD Open Access Journal Tianjin Daxue/Tianjin UniversityTianjin Daxue/Tianjin University China 2209; 2210; 3105; Physical Sciences Engineering Physics and Astronomy

29810 Nanjing Hangkong Hangtian Daxue Xuebao/Journal of Nanjing University of Aeronautics and Astronautics10052615 Active 2001-ongoing, 1994 CHI 0.38 0.37 0,4 Journal Nanjing Hangkong Daxue/Najing Unversity of Aeronautics and AstronauticsNanjing Hangkong Daxue/Najing Unversity of Aeronautics and AstronauticsChina 2202; Physical Sciences Engineering

13195 Nanjing Li Gong Daxue Xuebao/Journal of Nanjing University of Science and Technology10059830 Active 1994-ongoing CHI 0.22 0.24 0,34 Journal Huadong Gongxueyuan Huadong Gongxueyuan China 2200; Physical Sciences Engineering

4400151413 Nanjing Youdian Daxue Xuebao (Ziran Kexue Ban)/Journal of Nanjing University ofPosts and Telecommunications (Natural Science)16735439 Active 2006-ongoing CHI 0.14 0.11 0,15 Journal Nanjing University of Posts and TelecommunicationsNanjing University of Posts and TelecommunicationsChina 2208; Physical Sciences Engineering

17500155020 Nano Research 19980124 19980000 Active 2009-ongoing ENG 6.91 7.80 8,21 Articles in Press Journal Tsinghua University Press Tsinghua University Press China 2208; 2500; Physical Sciences Engineering Materials Science

21100239235 Natural Gas Geoscience 16721926 Active 2013-ongoing CHI 1.28 1.06 1,17 Journal Science Press Science Press China 1907; Physical Sciences Earth and Planetary Sciences

17856 Neiranji Gongcheng/Chinese Internal Combustion Engine Engineering10000925 Active 2003-ongoing, 1991-1992, 1984-1988ENG 0.34 0.33 0,27 Journal Shanghai International Combustion Engine Research InstituteShanghai International Combustion Engine Research InstituteChina 2210; 2203; Physical Sciences Engineering

21546 Neiranji Xuebao/Transactions of CSICE (Chinese Society for Internal Combustion Engines)10000909 Active 2001-ongoing, 1983-1989CHI 0.31 0.39 0,36 Journal Gai-Kan Bianjibu Gai Kan Bianjibu China 2210; 2203; Physical Sciences Engineering

19700187910 Neutron News 10448632 Active 2010-ongoing, 1990-1995ENG 0.15 0.28 0,35 Journal Gordon and Breach Science PublishersTaylor & Francis China 3106; 3107; Physical Sciences Physics and Astronomy

21100823995 Non-coding RNA Research 24680540 Active 2017-ongoing ENG 2,5 DOAJ/ROAD Open Access Journal KeAi Communications Co KeAi Communications Co China 2704; 1311; 1312; 1303; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

62499 Nongye Gongcheng Xuebao/Transactions of the Chinese Society of Agricultural Engineering10026819 Active 2001-ongoing, 1998-1999CHI 1.15 1.17 1,33 Journal Chinese Society of Agricultural EngineeringChinese Society of Agricultural EngineeringChina 2210; 1100; Life Sciences Physical Sciences Agricultural and Biological Sciences Engineering

59863 Nongye Jixie Xuebao/Transactions of the Chinese Society of Agricultural Machinery10001298 Active 2001-ongoing CHI 1.08 1.17 1,34 Journal Chinese Society of Agricultural MachineryChinese Society of Agricultural MachineryChina 2210; 1100; Life Sciences Physical Sciences Agricultural and Biological Sciences Engineering

145562 Northwestern Geology 10096248 Active 2005-ongoing CHI 0.14 0.21 0,26 Journal Chinese Academy of Geological SciencesChinese Academy of Geological SciencesChina 1907; Physical Sciences Earth and Planetary Sciences

21100239245 Oil and Gas Geology 02539985 Active 2013-ongoing CHI 1.49 1.67 1,27 Journal shi you yu tian ran qi di zhi bian ji bushi you yu tian ran qi di zhi bian ji buChina 1907; Physical Sciences Earth and Planetary Sciences

20119 Oilfield Chemistry 10004092 Active 1996-ongoing CHI, ENG 0.15 0.14 0,18 Journal Gaofenzi Yanjiusuo Gaofenzi Yanjiusuo China 2102; 1500; 1600; Physical Sciences Chemical EngineeringChemistry Energy

4100151704 Ophthalmology in China 10044469 Active 2006-ongoing CHI 0.03 0.03 0,01 Journal Bejing Shi yan ke yan jiu suo Bejing Shi yan ke yan jiu suo China 2731; Health Sciences Medicine

19700170815 Paiguan Jixie Gongcheng Xuebao/Journal of Drainage and Irrigation Machinery Engineering16748530 Active 2010-ongoing CHI 0.53 0.44 0,7 Journal Editorial Department of Journal of Drainage and Irrigation Machinery EngineeringEditorial Department of Journal of Drainage and Irrigation Machinery EngineeringChina 2210; Physical Sciences Engineering

23312 Pedosphere 10020160 Active 1996-ongoing ENG 2.09 2.57 3,36 Articles in Press Journal Kexue Chubaneshe/Science PressScience Press China 1111; Life Sciences Agricultural and Biological Sciences

21100855744 Petroleum 24056561 24055816 Active 2015-ongoing ENG 3,18 DOAJ/ROAD Open Access Journal KeAi Communications Co KeAi Communications Co China 1906; 1907; 2102; 1909; 2103; Physical Sciences Earth and Planetary Sciences Energy

17046 Petroleum Refinery Engineering 1002106X Active 1994-ongoing CHI, ENG 0.04 0.03 0,03 Journal Lianyou Sheji Bianjibu Lianyou Sheji Bianjibu China 1508; 2102; 2103; Physical Sciences Chemical Engineering Energy

58808 Pharmaceutical Care and Research 16712838 Active 2004-ongoing ENG, CHI 0.05 0.06 0,08 Journal Yao xue fu wu yu yan jiu za zhi sheYao xue fu wu yu yan jiu za zhi sheChina 3002; 3003; 3004; Life Sciences Pharmacology, Toxicology and Pharmaceutics

21100871606 Plant Diversity 20962703 24682659 Active 2016-ongoing ENG 1,68 Added Journal KeAi Publishing Communications Ltd.KeAi Publishing Communications Ltd.China 1110; 1105; Life Sciences Agricultural and Biological Sciences

15530 Power System Technology 10003673 Active 2010-ongoing, 2004-2005CHI, ENG 2.19 2.10 2,56 Journal Power System Technology PressPower System Technology PressChina 2208; 2210; 2102; Physical Sciences Energy Engineering

14348 Progress in Biochemistry and Biophysics 10003282 Active 1996-ongoing ENG 0.32 0.30 0,2 Journal Kexue Chubaneshe/Science PressScience Press China 1303; 1304; Life Sciences Biochemistry, Genetics and Molecular Biology

24082 Progress in Chemistry 1005281X Active 1997-ongoing CHI 0.81 0.89 0,89 Journal Chinese Academy of SciencesChinese Academy of Sciences China 1600; Physical Sciences Chemistry

21100818510 Progress in Steel Building Structures 16719379 Active 2015-ongoing CHI, ENG 0.19 0,23 Journal Tongji University Tongji University China 2506; 2215; 2612; 2205; Physical Sciences Engineering Materials ScienceMathematics

13183 Qiangjiguang Yu Lizishu/High Power Laser and Particle Beams 10014322 Active 1993-ongoing CHI 0.38 0.26 0,31 Journal Qiangjiguang Yu Lizishu Qiangjiguang Yu Lizishu China 2208; 3107; Physical Sciences Engineering Physics and Astronomy

25922 Qiche Gongcheng/Automotive Engineering 1000680X Active 2010-ongoing, 2001-2003CHI 0.32 0.28 0,37 Journal Society of Automotive Engineers of ChinaSociety of Automotive Engineers of ChinaChina 2203; Physical Sciences Engineering

22798 Qinghua Daxue Xuebao/Journal of Tsinghua University 10000054 Active 1993-ongoing CHI 0.23 0.26 0,31 Journal Tsinghua University Tsinghua University China 2604; 1706; 2200; Physical Sciences Computer Science Engineering Mathematics

21100853805 Quantitative Biology 20954689 20954697 Active 2013-ongoing ENG 1.18 0,84 Journal Higher Education Press Higher Education Press China 2604; 1706; 1301; 2611; Life Sciences Physical Sciences Biochemistry, Genetics and Molecular Biology Computer Science Mathematics

21100784717 Quantitative Imaging in Medicine and Surgery 22234292 22234306 Active 2016-ongoing ENG 1.54 2,23 DOAJ/ROAD Open Access Journal AME Publishing Company AME Publishing Company China 2741; Health Sciences Medicine

13813 Ranshao Kexue Yu Jishu/Journal of Combustion Science and Technology10068740 Active 1996-ongoing CHI 0.37 0.29 0,35 Journal Tianjin Daxue/Tianjin UniversityTianjin Daxue/Tianjin University China 1606; 3104; Physical Sciences Chemistry Physics and Astronomy

27919 Rare Metals 10010521 Active 1989-ongoing, 1982-1987ENG 1.11 1.27 1,76 Articles in Press Journal Chinese Society of Nonferrous MetalChinese Society of Nonferrous MetalChina 2505; 2506; 1606; 3104; Physical Sciences Chemistry Materials Science Physics and Astronomy

21692 Reneng Dongli Gongcheng/Journal of Engineering for Thermal Energy and Power10012060 Active 1998-ongoing CHI 0.20 0.14 0,18 Journal Zhongguo Chuanbo ZonggonsiZhongguo Chuanbo Zonggonsi China 2210; 3104; Physical Sciences Engineering Physics and Astronomy

22063 Rengong Jingti Xuebao/Journal of Synthetic Crystals 1000985X Active 2003-ongoing CHI 0.15 0.08 0,1 Journal Chemical Industry Press Chemical Industry Press China 2505; 3104; 2503; Physical Sciences Materials Science Physics and Astronomy

21100239242 Research of Environmental Sciences 10016929 Active 2013-ongoing CHI 0.65 0.49 0,72 Journal Zhongguo huan jing ke xue chu pan sheZhongguo huan jing ke xue chu pan sheChina 2301; Physical Sciences Environmental Science

11300153710 Rice Science 16726308 Active 2007-ongoing ENG 1.30 1.62 2,59 DOAJ/ROAD Open Access Journal China National Rice Research InstituteChina National Rice Research InstituteChina 1110; 1102; 1305; Life Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology

19913 Ruan Jian Xue Bao/Journal of Software 10009825 Active 1995-ongoing ENG 0.86 0.87 0,89 Journal Chinese Academy of SciencesChinese Academy of Sciences China 1712; Physical Sciences Computer Science

19600162011 Science China Chemistry 16747291 18622771 Active 2010-ongoing ENG 2.96 3.29 3,52 Articles in Press Journal Formerly known asScience in China, Series B: ChemistryZhongguo Kexue Zazhishe/Science in China PressZhongguo Kexue Zazhishe/Science in China PressChina 1600; Physical Sciences Chemistry

19600161901 Science China Earth Sciences 16747313 18691897 Active 2010-ongoing ENG 2.04 2.36 2,42 Articles in Press Journal Formerly known asScience in China, Series D: Earth SciencesZhongguo Kexue Zazhishe/Science in China PressZhongguo Kexue Zazhishe/Science in China PressChina 1900; Physical Sciences Earth and Planetary Sciences

19600161832 Science China Information Sciences 1674733X 18622836 Active 2010-ongoing ENG 1.56 1.89 2,79 Articles in Press Journal Formerly known asScience in China, Series F: Information SciencesZhongguo Kexue Zazhishe/Science in China PressZhongguo Kexue Zazhishe/Science in China PressChina 1700; Physical Sciences Computer Science

19600162144 Science China Life Sciences 16747305 18691889 Active 2010-ongoing ENG 1.89 1.94 2,14 Articles in Press Journal Formerly known asScience in China, Series C: Life SciencesZhongguo Kexue Zazhishe/Science in China PressZhongguo Kexue Zazhishe/Science in China PressChina 1100; 2300; 1300; Life Sciences Physical Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular Biology Environmental Science

21100840013 Science China Materials 20958226 21994501 Active 2017-ongoing ENG 4,71 Journal Science in China Press Science in China Press China 2500; Physical Sciences Materials Science

19700166403 Science China Mathematics 16747283 Active 2010-ongoing ENG 0.93 0.96 1,24 Articles in Press Journal Formerly known asScience in China, Series A: Mathematics, Physics, AstronomyZhongguo Kexue Zazhishe/Science in China PressZhongguo Kexue Zazhishe/Science in China PressChina 2600; Physical Sciences Mathematics

19600166401 Science China: Physics, Mechanics and Astronomy 16747348 Active 2010-ongoing ENG 1.39 1.74 2,69 Journal Formerly known asScience in China, Series G: Physics AstronomyZhongguo Kexue Zazhishe/Science in China PressZhongguo Kexue Zazhishe/Science in China PressChina 3100; Physical Sciences Physics and Astronomy

21100822804 Scientia Agricultura Sinica 05781752 Active 2017-ongoing, 2011 CHI 0,63 Journal Chinese Academy of Agricultural SciencesChinese Academy of Agricultural SciencesChina 1100; Life Sciences Agricultural and Biological Sciences

25740 Scientia Geologica Sinica 05635020 Active 1979-ongoing CHI 0.48 0.40 0,54 Journal Science Press Science Press China 1907; Physical Sciences Earth and Planetary Sciences

21100788426 Scientia Sinica: Physica, Mechanica et Astronomica 16747275 20959478 Active 2016-ongoing ENG 0.19 0,47 Journal Chinese Academy of SciencesChinese Academy of Sciences China 3100; Physical Sciences Physics and Astronomy

21100237601 Shanghai Archives of Psychiatry 10020829 Active 2011-ongoing ENG 0.96 1.01 1,26 DOAJ/ROAD Open Access Journal Editorial Board of Shanghai Archives of PsychiatryEditorial Board of Shanghai Archives of PsychiatryChina 2738; 2808; Life Sciences Health Sciences Medicine Neuroscience

14038 Shanghai Jiaotong Daxue Xuebao/Journal of Shanghai Jiaotong University10062467 Active 1998-ongoing CHI 0.28 0.26 0,32 Journal Shanghai Jiaotong University PressShanghai Jiaotong University PressChina 1000; General

90979 Shanghai kou qiang yi xue = Shanghai journal of stomatology 10067248 Active 2003-ongoing 0.11 0.09 0,11 Medline-sourced Journal Shanghai di 2 Yi Ke Da Xue, Shanghai Yi Xue Hui Kou Qiang Xue HuiShanghai di 2 Yi Ke Da Xue, Shanghai Yi Xue Hui Kou Qiang Xue HuiChina 2700; Health Sciences Medicine

14040 Shanghai Ligong Daxue Xuebao/Journal of University of Shanghai for Science and Technology10076735 Active 2001-ongoing, 1998 CHI 0.09 0.08 0,12 Journal University of Shanghai for Science and TechnologyUniversity of Shanghai for Science and TechnologyChina 2200; Physical Sciences Engineering

21100894523 She Ji 24058726 24058718 Active 2015-ongoing ENG 0,72 Added Journal Tongji University Press Tongji University Press China 1405; 2000; 3304; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance Social Sciences

16144 Sheng wu gong cheng xue bao = Chinese journal of biotechnology10003061 Active 2000-ongoing CHI 0.21 0.22 0,2 Medline-sourced Journal Kexue Chubaneshe/Science PressScience Press China 2402; 1305; Life Sciences Biochemistry, Genetics and Molecular Biology Immunology and Microbiology

13061 Shengxue Xuebao/Acta Acustica 03710025 Active 1993-ongoing CHI 0.23 0.26 0,29 Journal Science Press Science Press China 3102; Physical Sciences Physics and Astronomy

17600155219 Shenyang Gongye Daxue Xuebao/Journal of Shenyang University of Technology10001646 Active 2009-ongoing CHI 0.44 0.29 0,43 Journal Shenyang University of TechnologyShenyang University of TechnologyChina 2208; 2209; 2210; 2207; Physical Sciences Engineering

144725 Shenyang Jianzhu Daxue Xuebao (Ziran Kexue Ban)/Journal of Shenyang Jianzhu University (Natural Science)16712021 Active 2005-ongoing 0.19 0.14 0,15 Journal Shenyang Jianzhu University Shenyang Jianzhu University China 1000; General

4700152467 Shenzhen Daxue Xuebao (Ligong Ban)/Journal of Shenzhen University Science and Engineering10002618 Active 2006-ongoing CHI 0.27 0.28 0,24 Journal Shenzhen University Shenzhen University China 2201; 1701; Physical Sciences Computer Science Engineering

19460 Shi You Lian Zhi Yu Hua Gong/Petroleum Processing and Petrochemicals10052399 Active 1996-ongoing ENG, CHI 0.11 0.09 0,06 Journal Shiyou Lianzhi yu Huagong Bianjibu/Editorial Office of Petroleum Processing & PetrochemicalsShiyou Lianzhi yu Huagong Bianjibu/Editorial Office of Petroleum Processing & PetrochemicalsChina 1508; 2102; 2103; Physical Sciences Chemical Engineering Energy

21100239237 Ship Building of China 10004882 Active 2013-ongoing CHI 0.12 0.11 0,15 Journal zhong guo zao chuan bian ji buzhong guo zao chuan bian ji bu China 2210; Physical Sciences Engineering

4400151403 Shiyan Liuti Lixue/Journal of Experiments in Fluid Mechanics 16729897 Active 2006-ongoing CHI 0.34 0.33 0,38 Journal Formerly known asLiuti Lixue Shiyan yu Celiang/Experiments and Measurements in Fluid MechanicsChina Aerodynamics R & D CenterChina Aerodynamics R & D CenterChina 2202; Physical Sciences Engineering

26332 Shiyou Diqiu Wuli Kantan/Oil Geophysical Prospecting 10007210 Active 2001-ongoing, 1998 CHI 0.46 0.55 1,18 Journal Science Press Science Press China 1907; 1909; 2102; Physical Sciences Earth and Planetary Sciences Energy

19456 Shiyou Huagong Gaodeng Xuexiao Xuebao/Journal of Petrochemical Universities1006396X Active 2001-ongoing CHI 0.21 0.21 0,1 Journal Loaoning Shiyou Huagong Daxue/Liaoning University of Petroleum & Chemical liaoningLoaoning Shiyou Huagong Daxue/Liaoning University of Petroleum & Chemical liaoningChina 2102; 2103; 1500; Physical Sciences Chemical Engineering Energy

145261 Shiyou Huagong Shebei/ Petro-Chemical Equipment 10007466 Active 2006-ongoing, 2001-2004, 1998ENG 0.04 0.04 0,07 Journal China Petroleum & Petro-Chemical Equipment Industry AssociationChina Petroleum & Petro-Chemical Equipment Industry AssociationChina 2102; 2103; 1500; Physical Sciences Chemical Engineering Energy

19457 Shiyou Kantan Yu Kaifa/Petroleum Exploration and Development10000747 Active 2001-ongoing, 1998 CHI 2.48 2.71 2,71 Journal Science Press Science Press China 1907; 1909; 2102; Physical Sciences Earth and Planetary Sciences Energy

19462 Shiyou Xuebao/Acta Petrolei Sinica 02532697 Active 2001-ongoing, 1990-1992, 1985-1988CHI 1.88 2.27 2,56 Journal Science Press Science Press China 2102; 2103; 1500; Physical Sciences Chemical Engineering Energy

20765 Shu Ju Cai Ji Yu Chu Li/Journal of Data Acquisition and Processing10049037 Active 2001-ongoing CHI 0.45 0.37 0,45 Journal Chinese Physical Society Chinese Physical Society China 1711; 1712; Physical Sciences Computer Science

12400154718 Shuidonglixue Yanjiu yu Jinzhan / Journal of Hydrodynamics Ser. A10004874 Active 2008-ongoing CHI 0.36 0.26 0,38 Journal China Ocean Press China Ocean Press China 2604; 1507; 2206; Physical Sciences Chemical Engineering Engineering Mathematics

29654 Shuikexue Jinzhan/Advances in Water Science 10016791 Active 1998-ongoing CHI 0.99 0.91 1,1 Journal China Water Power Press China Water Power Press China 1900; Physical Sciences Earth and Planetary Sciences

54198 Shuili Fadian Xuebao/Journal of Hydroelectric Engineering 10031243 Active 2001-ongoing, 1998 CHI 0.30 0.34 0,49 Journal Tsinghua University Press Tsinghua University Press China 2210; 2102; 2312; Physical Sciences Energy Engineering Environmental Science

18587 Shuili Xuebao/Journal of Hydraulic Engineering 05599350 Active 2001-ongoing, 1985-1998CHI 0.54 0.55 0,78 Journal Chinese Hydraulic Engineering SocietyChinese Hydraulic Engineering SocietyChina 2210; 2102; 2312; Physical Sciences Energy Engineering Environmental Science

21100784450 Stem Cell Investigation 23069759 23130792 Active 2016-ongoing ENG 0.65 1,16 DOAJ/ROAD Open Access Journal AME Publishing Company AME Publishing Company China 1307; 1309; 1311; 1312; Life Sciences Biochemistry, Genetics and Molecular Biology

21100326094 Studies in Chinese Linguistics 10171274 Active 2014-ongoing ENG 0.90 0.31 0,22 DOAJ/ROAD Open Access Journal T.T. Ng Chinese Language Research CentreT.T. Ng Chinese Language Research CentreChina 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21100287109 Sustainable Environment Research 24682039 Active 2013-ongoing 0.70 1.29 2,85 DOAJ/ROAD Open Access Journal Chinese Institute of Environmental Engineering (CIEnvE)Chinese Institute of Environmental Engineering (CIEnvE)China 2310; 2311; 2312; 2105; 2305; Physical Sciences Energy Environmental Science

14328 Suxing Gongcheng Xuebao/Journal of Plasticity Engineering 10072012 Active 2001-ongoing CHI 0.13 0.34 0,49 Journal Zhongguo Jixie Gongcheng Xuehui ZhuzaoZhongguo Jixie Gongcheng Xuehui ZhuzaoChina 2505; 2507; 1500; Physical Sciences Chemical Engineering Materials Science

21100832688 Synthetic and Systems Biotechnology 2405805X Active 2016-ongoing ENG 3,63 DOAJ/ROAD Open Access Journal KeAi Communications Co KeAi Communications Co China 1311; 2402; 2204; 1315; Life Sciences Physical Sciences Biochemistry, Genetics and Molecular Biology Engineering Immunology and Microbiology

5700164553 Taiwan Journal of Anthropology 17271878 Active 2013-ongoing ENG 0.10 0.00 0,05 Journal Academia Sinica Academia Sinica China 3314; Social Sciences Social Sciences

13349 Taiyangneng Xuebao/Acta Energiae Solaris Sinica 02540096 Active 1986-ongoing CHI 0.21 0.25 0,28 Journal Science Press Science Press China 2102; 2105; 3107; 2504; Physical Sciences Energy Materials Science Physics and Astronomy

28481 Te Zhong Zhu Zao Ji You Se He Jin/Journal of Special Casting & Nonferrous Alloys10012249 Active 2001-ongoing, 1997, 1994-1995CHI 0.05 0.06 0,09 Journal Guofang Keji Daxue/National University of Defence TechnologyGuofang Keji Daxue/National University of Defence TechnologyChina 2505; 2506; 1606; 3104; Physical Sciences Chemistry Materials Science Physics and Astronomy

21100871693 TESOL International Journal 20943938 Active 2018-ongoing ENG Added Journal English Language Education PublishingEnglish Language Education PublishingChina 3310; 3304; 1203; Social Sciences Arts and Humanities Social Sciences

75573 Tianjin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishu Ban)/Journal of Tianjin University Science and Technology04932137 Active 2003-ongoing, 1982-1988CHI 0.40 0.39 0,36 Journal Tianjin Daxue/Tianjin UniversityTianjin Daxue/Tianjin University China 1000; General

19559 Tianranqi Gongye/Natural Gas Industry 10000976 Active 1998-ongoing CHI 1.12 1.20 1,67 Journal Natural Gas Industry Journal AgencyNatural Gas Industry Journal AgencyChina 1909; 2102; Physical Sciences Earth and Planetary Sciences Energy

26290 Tiedao Xuebao/Journal of the China Railway Society 10018360 Active 2001-ongoing, 1998 CHI 0.61 0.57 0,77 Journal Science Press Science Press China 2210; Physical Sciences Engineering

24288 Tien Tzu Hsueh Pao/Acta Electronica Sinica 03722112 Active 1993-ongoing CHI 0.63 0.58 0,7 Journal Chinese Institute of ElectronicsChinese Institute of Electronics China 2208; Physical Sciences Engineering

21100239247 Tobacco Science and Technology 10020861 Active 2013-ongoing CHI 0.38 0.26 0,39 Journal yan cao ke ji bian ji bu yan cao ke ji bian ji bu China 1101; Life Sciences Agricultural and Biological Sciences

25490 Tongji Daxue Xuebao/Journal of Tongji University 0253374X Active 1999-ongoing CHI 0.34 0.35 0,44 Journal Science Press Science Press China 1000; General

4700153605 Tongxin Xuebao/Journal on Communication 1000436X Active 2006-ongoing CHI 0.42 0.43 0,61 Journal People's Posts and Telecommunications Publishing HousePeople's Posts and Telecommunications Publishing HouseChina 1705; 1710; 1711; Physical Sciences Computer Science

145727 Transactions of Nanjing University of Aeronautics and Astronautics10051120 Active 2005-ongoing ENG 0.32 0.37 0,29 Journal Nanjing Hangkong Hangtian DaxueNanjing Hangkong Hangtian DaxueChina 1912; 2202; Physical Sciences Earth and Planetary Sciences Engineering

27854 Transactions of Nonferrous Metals Society of China (English Edition)10036326 Active 1994-ongoing ENG 1.91 2.24 2,9 Articles in Press Journal Nonferrous Metals Society of China/Zhongguo Youse Jinshu XuehuiNonferrous Metals Society of China/Zhongguo Youse Jinshu XuehuiChina 2505; 2506; 1909; 3104; Physical Sciences Earth and Planetary Sciences Materials Science Physics and Astronomy

25451 Transactions of Tianjin University 10064982 Active 2004-ongoing CHI, ENG 0.41 0.42 0,49 Articles in Press Journal Tianjin Daxue/Tianjin UniversityTianjin Daxue/Tianjin University China 1000; General

21100314711 Translational Andrology and Urology 22234683 22234691 Active 2012-ongoing ENG 1.02 2.13 1,44 Journal AME Publishing Company AME Publishing Company China 2748; 2743; Health Sciences Medicine

21100455430 Translational Cancer Research 2218676X 22196803 Active 2012-ongoing ENG 1.36 0.48 0,44 Journal AME Publishing Company AME Publishing Company China 1306; 2741; 2730; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

21100784787 Translational Gastroenterology and Hepatology 24151289 Active 2016-ongoing ENG 0.41 0,93 DOAJ/ROAD Open Access Journal AME Publishing Company AME Publishing Company China 2715; 2721; Health Sciences Medicine

21100784713 Translational Pediatrics 22244336 22244344 Active 2016-ongoing ENG 0.68 1,03 Journal AME Publishing Company AME Publishing Company China 2735; Health Sciences Medicine

25522 Tsinghua Science and Technology 10070214 Active 2003-ongoing ENG 1.82 2.11 2,32 Journal Tsinghua University Press Tsinghua University Press China 1000; General

13027 Tuijin Jishu/Journal of Propulsion Technology 10014055 Active 1991-ongoing CHI 0.63 0.77 0,65 Journal Zhongguo Hangtian Gongye ZonggongsiZhongguo Hangtian Gongye ZonggongsiChina 2202; Physical Sciences Engineering

19700174884 Tumor 10007431 Active 2007-ongoing CHI 0.05 0.05 0,03 Journal Shanghai Shi yi Xue Ke Xue Ji Shu Qing Bao Yan Jiu SuoShanghai Shi yi Xue Ke Xue Ji Shu Qing Bao Yan Jiu SuoChina 1306; 2730; 2713; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

17558 Tumu Gongcheng Xuebao/China Civil Engineering Journal 1000131X Active 2006-ongoing, 1984-1989CHI 0.54 0.58 0,76 Journal China Civil Engineering SocietyChina Civil Engineering Society China 1201; 2215; 2216; 2205; Social Sciences Physical Sciences Arts and Humanities Engineering

17400154808 Tumu Jianzhu yu Huanjing Gongcheng/Journal of Civil, Architectural and Environmental Engineering16744764 Active 2009-ongoing CHI 0.31 0.24 0,28 Journal Journal of Chongqing University ClubJournal of Chongqing University ClubChina 2215; 2216; 2205; Physical Sciences Engineering

4000149402 Virologica Sinica 16740769 1995820X Active 2006-ongoing ENG, CHI 0.97 1.38 1,47 Journal Ko hsueh chu pan she Ko hsueh chu pan she China 2406; 1313; 2403; Life Sciences Biochemistry, Genetics and Molecular Biology Immunology and Microbiology

19700186900 Water Science and Engineering 16742370 Active 2010-ongoing ENG 1.18 1.56 1,78 DOAJ/ROAD Open AccessArticles in Press Journal Water Science and EngineeringWater Science and EngineeringChina 2212; 2205; Physical Sciences Engineering

87774 Well Testing 10044388 Active 2004-ongoing CHI 0.02 0.02 0,32 Journal Huabei Shiyou Guanliju Huabei Shiyou Guanliju China 2102; Physical Sciences Energy

3200147701 Wool Textile Journal 10031456 Active 2006-ongoing CHI 0.01 0.03 0,03 Journal Quanguo Maofang Keji Xinxi ZhongxinQuanguo Maofang Keji Xinxi ZhongxinChina 2500; Physical Sciences Materials Science

93609 World Chinese Journal of Digestology 10093079 Active 2000-ongoing CHI 0.03 0.04 0,03 Journal Shi Jie Wei Chang Bing Xue Za Zhi SheShi Jie Wei Chang Bing Xue Za Zhi SheChina 2715; Health Sciences Medicine

4900152412 World Information on Earthquake Engineering 10076069 Active 2005-ongoing CHI, ENG 0.14 0.11 0,19 Journal Kexue Chubaneshe/Science PressScience Press China 1907; 1909; Physical Sciences Earth and Planetary Sciences

25392 World Journal of Gastroenterology 10079327 22192840 Active 1998-ongoing ENG 3.46 3.70 3,43 DOAJ/ROAD Open Access Journal W J G Press W J G Press China 2715; 2700; Health Sciences Medicine

21100243806 World Journal of Hepatology 19485182 Active 2009-ongoing ENG 3.66 3.73 3,5 DOAJ/ROAD Open Access Journal Baishideng Publishing Group Baishideng Publishing Group China 2721; Health Sciences Medicine

21100284963 World Journal of Orthopaedics 22185836 Active 2010-ongoing ENG 2.58 3.16 2,61 DOAJ/ROAD Open Access Journal di xue qian yuan bian ji bu di xue qian yuan bian ji bu China 2732; Health Sciences Medicine

27930 Wuhan Daxue Xuebao (Xinxi Kexue Ban)/Geomatics and Information Science of Wuhan University16718860 Active 2001-ongoing, 1998 CHI 0.53 0.54 0,59 Journal Wuhan Cehui Keji Daxue/Wuhan Technical University of Surveying and MappingWuhan Cehui Keji Daxue/Wuhan Technical University of Surveying and MappingChina 1904; 1701; Physical Sciences Computer Science Earth and Planetary Sciences

18038 Wuhan Ligong Daxue Xuebao (Jiaotong Kexue Yu Gongcheng Ban)/Journal of Wuhan University of Technology (Transportation Science and Engineering)10062823 Active 2000-ongoing 0.10 0.09 0,14 Journal Wuhan University of TechnologyWuhan University of TechnologyChina 2208; 2210; 2200; Physical Sciences Engineering

21100855863 Wuhan Ligong Daxue Xuebao/Journal of Wuhan University of Technology16714431 Active 2000-ongoing CHI 0.13 0,1 Journal Formerly known asWuhan Gongye Daxue Xuebao/Journal of Wuhan University of TechnologyWuhan University of TechnologyWuhan University of TechnologyChina 2200; Physical Sciences Engineering

26195 Wuhan University Journal of Natural Sciences 10071202 Active 1998-ongoing, 1996 ENG 0.26 0.29 0,36 Journal Wuhan Daxue Wuhan Daxue China 1000; General

25331 Wuji Cailiao Xuebao/Journal of Inorganic Materials 1000324X Active 1993-ongoing CHI 0.52 0.54 0,68 Journal Science Press Science Press China 1604; 2500; Physical Sciences Chemistry Materials Science

12548 Wuli Xuebao/Acta Physica Sinica 10003290 Active 1993-ongoing CHI 0.40 0.49 0,77 Journal Kexue Chubaneshe/Science PressScience Press China 3100; Physical Sciences Physics and Astronomy

15141 Xi Tong Gong Cheng Yu Dian Zi Ji Shu/Systems Engineering and Electronics1001506X Active 2001-ongoing, 1990-1991CHI 0.52 0.52 0,58 Journal China International Book Trading Corp./Zhongguo Guoji Tushu Maoyi ZonggongsiChina International Book Trading Corp./Zhongguo Guoji Tushu Maoyi ZonggongsiChina 2208; 2207; Physical Sciences Engineering

27686 Xi'an Dianzi Keji Daxue Xuebao/Journal of Xidian University 10012400 Active 2001-ongoing CHI 0.42 0.47 0,48 Journal Science Press Science Press China 2208; 1706; Physical Sciences Computer Science Engineering

37099 Xi'an Jianzhu Keji Daxue Xuebao/Journal of Xi'an University of Architecture & Technology10067930 Active 2001-ongoing, 1998 CHI 0.13 0.15 0,14 Journal Science Press Science Press China 1201; 2215; 2216; Social Sciences Physical Sciences Arts and Humanities Engineering

145055 Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/Journal of Xi'an Shiyou University, Natural Sciences Edition1673064X Active 2005-ongoing CHI 0.18 0.15 0,21 Journal Xi'an Petroleum Institute Xi'an Petroleum Institute China 1000; General

13638 Xiandai Huagong/Modern Chemical Industry 02534320 Active 2000-ongoing, 1984-1989, 1982CHI 0.06 0.06 0,07 Journal China National Chemical Information CenterChina National Chemical Information CenterChina 1500; Physical Sciences Chemical Engineering

15242 Xibei Gongye Daxue Xuebao/Journal of Northwestern Polytechnical University10002758 Active 1986-ongoing CHI 0.28 0.29 0,26 DOAJ/ROAD Open Access Journal Xibei Gongye Daxue Xibei Gongye Daxue China 2200; Physical Sciences Engineering

26207 Xinan Jiaotong Daxue Xuebao/Journal of Southwest Jiaotong University02582724 Active 2001-ongoing, 1998, 1991CHI 0.53 0.60 0,63 Journal Science Press Science Press China 1000; General

20118 Xinan Shiyou Xueyuan Xuebao/Journal of Southwestern Petroleum Institute10002634 Active 2001-ongoing, 1998 0.49 0.52 0,58 Journal Southwestern Petroleum InstituteSouthwestern Petroleum InstituteChina 1907; 1909; 2102; Physical Sciences Earth and Planetary Sciences Energy

14395 Xinxing Tan Cailiao/New Carbon Materials 10078827 Active 2004-ongoing ENG, CHI 1.16 1.28 1,8 Journal Zhongguo Kexueyuan Zhongguo Kexueyuan China 2500; Physical Sciences Materials Science

13608 Xitong Fangzhen Xuebao/Acta Simulata Systematica Sinica 1004731X Active 2001-ongoing, 1998-1999CHI 0.18 0.21 0,28 Journal Acta Simulata Systematica SinicaActa Simulata Systematica SinicaChina 1706; 2202; 2611; Physical Sciences Computer Science Engineering Mathematics

12914 Xitong Gongcheng Lilun yu Shijian/System Engineering Theory and Practice10006788 Active 2001-ongoing, 1998 CHI 0.60 0.55 0,63 Journal Zhongguo Xitong Gongcheng XuehuiZhongguo Xitong Gongcheng XuehuiChina 1706; 1905; 2611; 2207; Physical Sciences Computer Science Earth and Planetary Sciences Engineering Mathematics

83734 Xiyou jinshu 02587076 Active 2008-ongoing, 1987-1988CHI 0.65 0.59 0,7 Journal Chinese Society of Power EngineeringChinese Society of Power EngineeringChina 2506; Physical Sciences Materials Science

24101 Xiyou Jinshu Cailiao Yu Gongcheng/Rare Metal Materials and Engineering1002185X Active 1996-ongoing, 1993-1994CHI 0.42 0.46 0,63 Journal Xibei Youse Jinshu YanjiuyuanXibei Youse Jinshu Yanjiuyuan China 2505; 2208; 2506; 2504; Physical Sciences Engineering Materials Science

19824 Yadian Yu Shengguang/Piezoelectrics and Acoustooptics 10042474 Active 2001-ongoing, 1993-1999CHI 0.20 0.16 0,19 Journal Dianzi Gongye Bu Dianzi Gongye Bu China 2505; 3102; 3104; 2504; Physical Sciences Materials Science Physics and Astronomy

14614 Yanshilixue Yu Gongcheng Xuebao/Chinese Journal of Rock Mechanics and Engineering10006915 Active 1998-ongoing CHI 1.00 0.98 1,32 Journal Academia Sinica Academia Sinica China 1907; 1909; 2205; Physical Sciences Earth and Planetary Sciences Engineering

18039 Yantu Gongcheng Xuebao/Chinese Journal of Geotechnical Engineering10004548 Active 2001-ongoing, 1998 CHI 0.74 0.71 0,94 Journal Editorial Office of Chinese Journal of Geotechnical EngineeringEditorial Office of Chinese Journal of Geotechnical EngineeringChina 1909; Physical Sciences Earth and Planetary Sciences

14617 Yantu Lixue/Rock and Soil Mechanics 10007598 Active 1998-ongoing CHI 0.85 0.80 1,03 Journal Academia Sinica Academia Sinica China 1111; 1909; 2205; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Engineering

22881 Yao xue xue bao = Acta pharmaceutica Sinica 05134870 Active 1979-ongoing, 1962-1966, 1960CHI 0.53 0.47 0,44 Journal Nongton Jie Nongton Jie China 3000; 1313; Life Sciences Biochemistry, Genetics and Molecular Biology Pharmacology, Toxicology and Pharmaceutics

28929 Yejin Fenxi/Metallurgical Analysis 10007571 Active 2001-ongoing CHI 0.48 0.37 0,37 Journal Central Iron and Steel Research InstituteCentral Iron and Steel Research InstituteChina 2505; 2506; Physical Sciences Materials Science

15597 Yi Qi Yi Biao Xue Bao/Chinese Journal of Scientific Instrument 02543087 Active 2001-ongoing, 1998 CHI 0.76 0.92 1,25 Journal Science Press Science Press China 3105; Physical Sciences Physics and Astronomy

22159 Ying Yong Li Xue Xue Bao/Chinese Journal of Applied Mechanics10004939 Active 2001-ongoing, 1997-1999CHI 0.19 0.21 0,25 Journal Xi'an Jiaotong University Xi'an Jiaotong University China 2210; 2211; Physical Sciences Engineering

12200154728 Yingxiang Kexue yu Guanghuaxue/Imaging Science and Photochemistry16740475 Active 2008-ongoing CHI 0.17 0.19 0,18 Journal Formerly known asGanguang Kexue yu Guanghuaxue/Photographic Science and PhotochemistryScience Press Science Press China 2214; 1600; Physical Sciences Chemistry Engineering

94558 Yingyong Jichu yu Gongcheng Kexue Xuebao/Journal of Basic Science and Engineering10050930 Active 2004-ongoing CHI 0.39 0.39 0,38 Journal Zhongguo Guanli Kexue Yanjiuyuan, Yingyong Jichu Yu Gongcheng Kexue YanjiusuoZhongguo Guanli Kexue Yanjiuyuan, Yingyong Jichu Yu Gongcheng Kexue YanjiusuoChina 2200; Physical Sciences Engineering

19700170833 Yingyong Kexue Xuebao/Journal of Applied Sciences 02558297 Active 2010-ongoing CHI 0.17 0.15 0,3 Journal Shanghai Science and Technology PressShanghai Science and Technology PressChina 2200; 2600; 1700; Physical Sciences Computer Science Engineering Mathematics

19700186864 Yiyong Shengwu Lixue/Journal of Medical Biomechanics 10047220 Active 2010-ongoing ENG, CHI 0.36 0.40 0,43 Journal Biomedical Engineering Bianji BuBiomedical Engineering Bianji BuChina 2204; Physical Sciences Engineering

13309 Yuanzineng Kexue Jishu/Atomic Energy Science and Technology10006931 Active 1993-ongoing CHI 0.15 0.19 0,22 Journal China Institute of Atomic EnergyChina Institute of Atomic EnergyChina 2104; Physical Sciences Energy

13628 Yuhang Xuebao/Journal of Astronautics 10001328 Active 2001-ongoing, 1998 CHI 0.80 0.76 0,85 Journal Yuhang Xuebao Bianjibu Yuhang Xuebao Bianjibu China 1912; 2202; Physical Sciences Earth and Planetary Sciences Engineering

21427 Zhejiang da xue xue bao. Yi xue ban = Journal of Zhejiang University. Medical sciences10089292 Active 2003-ongoing CHI 0.17 0.16 0,25 Medline-sourced Journal Zhejiang Daxue Zhejiang Daxue China 2700; Health Sciences Medicine

15156 Zhejiang Daxue Xuebao (Gongxue Ban)/Journal of Zhejiang University (Engineering Science Edition1008973X Active 2001-ongoing, 1987 CHI 0.36 0.37 0,42 Journal Zhejiang Daxue Zhejiang Daxue China 2200; Physical Sciences Engineering

87487 Zhen ci yan jiu = Acupuncture research / [Zhongguo yi xue ke xue yuan Yi xue qing bao yan jiu suo bian ji]10000607 Active 2007-ongoing, 1985-1996 0.27 0.32 0,27 Journal Zhongguo Zhongyi YanjiuyuanZhongguo Zhongyi Yanjiuyuan China 2700; Health Sciences Medicine

22178 Zhendong Ceshi Yu Zhenduan/Journal of Vibration, Measurement and Diagnosis10046801 Active 2000-ongoing, 1998 CHI 0.48 0.49 0,56 Journal Nanjing Hangkong Daxue/Najing Unversity of Aeronautics and AstronauticsNanjing Hangkong Daxue/Najing Unversity of Aeronautics and AstronauticsChina 2210; 3102; 2211; 3105; Physical Sciences Engineering Physics and Astronomy

13629 Zhendong Gongcheng Xuebao/Journal of Vibration Engineering 10044523 Active 2001-ongoing CHI 0.47 0.55 0,62 Journal Nanjing Hangkong Daxue/Najing Unversity of Aeronautics and AstronauticsNanjing Hangkong Daxue/Najing Unversity of Aeronautics and AstronauticsChina 2210; 3102; 2211; 2202; 2205; Physical Sciences Engineering Physics and Astronomy

14618 Zhendong yu Chongji/Journal of Vibration and Shock 10003835 Active 2001-ongoing CHI 0.55 0.55 0,67 Journal Zhongguo Zhendong Gongcheng XuehuiZhongguo Zhendong Gongcheng XuehuiChina 2210; 3102; 2211; Physical Sciences Engineering Physics and Astronomy

22179 Zhenkong Kexue yu Jishu Xuebao/Vacuum Science and Technology02539748 Active 1996-ongoing 0.12 0.12 0,14 Journal Zhongguo Zhenkong Xuehul Zhongguo Zhenkong Xuehul China 2505; 2506; 2508; 3104; 2504; Physical Sciences Materials Science Physics and Astronomy

21100202954 Zhiwu Shengli Xuebao/Plant Physiology Journal 20951108 Active 2011-ongoing CHI 0.32 0.29 0,39 Journal Formerly known asPlant Physiology CommunicationsScience Press Science Press China 1100; Life Sciences Agricultural and Biological Sciences

21500 Zhong yao cai = Zhongyaocai = Journal of Chinese medicinal materials10014454 Active 1997-ongoing 0.16 0,24 Medline-sourced Journal Guojia Yiyao Guanliju Guojia Yiyao Guanliju China 2700; Health Sciences Medicine

4400151707 Zhongbei Daxue Xuebao (Ziran Kexue Ban)/Journal of North University of China (Natural Science Edition)16733193 Active 2006-ongoing CHI 0.07 0.09 0,09 Journal North University of China North University of China China 1405; Social Sciences Business, Management and Accounting

12400154716 Zhonggua Xitu Xuabao / Journal of the Chinese Rare Earth Society10004343 Active 2008-ongoing CHI 0.64 0.78 0,71 Journal Yejin Gongye Chubanshe (Metallurgical Industry Press)Yejin Gongye Chubanshe (Metallurgical Industry Press)China 2501; Physical Sciences Materials Science

19853 Zhongguo Dianji Gongcheng Xuebao/Proceedings of the Chinese Society of Electrical Engineering02588013 Active 1985-ongoing CHI 2.50 2.42 2,79 Journal Zhongguo Dianji Gongcheng XuehuiZhongguo Dianji Gongcheng XuehuiChina 2208; Physical Sciences Engineering

27496 Zhongguo Gonglu Xuebao/China Journal of Highway and Transport10017372 Active 2001-ongoing, 1998, 1994CHI 0.69 0.72 1,11 Journal China Highway and Transportation SocietyChina Highway and Transportation SocietyChina 2210; 3313; 2205; Social Sciences Physical Sciences Engineering Social Sciences

14500154707 Zhongguo gu shang = China journal of orthopaedics and traumatology10030034 Active 2008-ongoing 0.12 0.20 0,12 Journal Zhongguo gu Shang Zhongguo gu Shang China 2700; Health Sciences Medicine

19700186905 Zhongguo Guanxing Jishu Xuebao/Journal of Chinese Inertial Technology10056734 Active 2010-ongoing CHI 0.61 0.65 0,79 Journal Zhongguo Chuanbo Zhonggong JituanZhongguo Chuanbo Zhonggong JituanChina 2202; 2207; Physical Sciences Engineering

22618 Zhongguo Huanjing Kexue/China Environmental Science 10006923 Active 2001-ongoing CHI 0.41 0.53 0,58 Journal Zhongguo Huanjing Kexue XuehuiZhongguo Huanjing Kexue XuehuiChina 2300; Physical Sciences Environmental Science

12918 Zhongguo Jiguang/Chinese Journal of Lasers 02587025 Active 1991-ongoing CHI 0.79 0.71 0,97 Journal Science Press Science Press China 2208; 3107; 2504; Physical Sciences Engineering Materials Science Physics and Astronomy

22181 Zhongguo Jixie Gongcheng/China Mechanical Engineering 1004132X Active 2001-ongoing, 1997-1998, 1993-1994CHI 0.34 0.34 0,38 Journal Zhongguo Jixie Gongcheng Xuehui ZhuzaoZhongguo Jixie Gongcheng Xuehui ZhuzaoChina 2210; Physical Sciences Engineering

21100448565 Zhongguo Kexue Jishu Kexue/Scientia Sinica Technologica 16747259 2095946X Active 2016-ongoing CHI 0.40 0,71 Journal Chinese Academy of SciencesChinese Academy of Sciences China 1705; 2207; Physical Sciences Computer Science Engineering

18264 Zhongguo Kuangye Daxue Xuebao/Journal of China University of Mining & Technology10001964 Active 1998-ongoing CHI 1.05 1.25 1,69 Journal Zhongguo Kuangye Daxue Zhongguo Kuangye Daxue China 2210; 1907; 1909; 2205; Physical Sciences Earth and Planetary Sciences Engineering

21456 Zhongguo Shengwu Yixue Gongcheng Xuebao/Chinese Journal of Biomedical Engineering02588021 Active 1984-ongoing CHI 0.12 0.12 0,12 Journal Chinese Society of Biomedical EngineeringChinese Society of Biomedical EngineeringChina 2204; 1502; 2701; Physical Sciences Health Sciences Chemical Engineering Engineering Medicine

26090 Zhongguo shi yan xue ye xue za zhi / Zhongguo bing li sheng li xue hui = Journal of experimental hematology / Chinese Association of Pathophysiology10092137 Active 2002-ongoing 0.16 0.16 0,13 Medline-sourced Journal Haidian-qu Haidian-qu China 2700; Health Sciences Medicine

4400151708 Zhongguo Shiyou Daxue Xuebao (Ziran Kexue Ban)/Journal of China University of Petroleum (Edition of Natural Science)16735005 Active 2006-ongoing CHI, ENG 0.72 0.70 0,87 Journal Formerly known asJournal of the University of Petroleum, China (Natural Science Edition)Petroleum university periodical societyPetroleum university periodical societyChina 2210; 1909; 2102; 2103; 1500; 2207; Physical Sciences Chemical Engineering Earth and Planetary Sciences Energy Engineering

26427 Zhongguo Tiedao Kexue/China Railway Science 10014632 Active 2003-ongoing CHI 0.66 0.57 0,74 Journal Zhongguo Tiedao Kexue BianjibuZhongguo Tiedao Kexue BianjibuChina 2210; Physical Sciences Engineering

19320 Zhongguo xiu fu chong jian wai ke za zhi = Zhongguo xiufu chongjian waike zazhi = Chinese journal of reparative and reconstructive surgery10021892 Active 1997-ongoing 0.11 0.17 0,07 Medline-sourced Journal Zhongguo Xiufu Chonjian Waike Zazhi BianjibuZhongguo Xiufu Chonjian Waike Zazhi BianjibuChina 2700; Health Sciences Medicine

21464 Zhongguo yi xue ke xue yuan xue bao. Acta Academiae Medicinae Sinicae1000503X Active 1979-ongoing CHI 0.21 0.27 0,24 Journal Dongdan Dongdan China 2700; Health Sciences Medicine

24067 Zhongguo ying yong sheng li xue za zhi = Zhongguo yingyong shenglixue zazhi = Chinese journal of applied physiology10006834 Active 1997-2012 0.12 0.18 0,11 Medline-sourced Journal Zhongguo Yingyong Shenglixue Zazhi BianjibuZhongguo Yingyong Shenglixue Zazhi BianjibuChina 2700; Health Sciences Medicine

28941 Zhongguo Youse Jinshu Xuebao/Chinese Journal of Nonferrous Metals10040609 Active 2001-ongoing CHI 0.61 0.62 0,68 Journal Nonferrous Metals Society of China/Zhongguo Youse Jinshu XuehuiNonferrous Metals Society of China/Zhongguo Youse Jinshu XuehuiChina 2505; 2506; 3104; Physical Sciences Materials Science Physics and Astronomy

15826 Zhongguo Zaozhi Xuebao/Transactions of China Pulp and Paper10006842 Active 2002-ongoing, 1997-1998CHI 0.14 0.10 0,26 Journal Zhongguo Zaozhi Xuehui/China Technical Association of the Paper IndustryZhongguo Zaozhi Xuehui/China Technical Association of the Paper IndustryChina 2214; 2500; 1500; Physical Sciences Chemical Engineering Engineering Materials Science

22937 Zhongguo Zhongyao Zazhi 10015302 Active 1989-ongoing CHI 0.28 0.32 0,34 Journal Formerly known asZhong yao tong bao (Beijing, China : 1981)Zhongguo Zhongyi YanjiuyuanZhongguo Zhongyi Yanjiuyuan China 2736; 2707; 3000; Life Sciences Health Sciences Medicine Pharmacology, Toxicology and Pharmaceutics

21483 Zhonghua bing li xue za zhi Chinese journal of pathology 05295807 Active 1985-ongoing CHI 0.14 0.13 0,1 Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseZhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseChina 2700; Health Sciences Medicine

17982 Zhonghua fang she xue za zhi Chinese journal of radiology 10051201 Active 2006-ongoing, 1979-1989, 1959-1960CHI 0.02 0.01 0,01 Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseZhonghua Yixuehui Zazhishe China 2741; Health Sciences Medicine

24977 Zhonghua shao shang za zhi = Zhonghua shaoshang zazhi = Chinese journal of burns10092587 Active 2000-ongoing CHI 0.13 0.16 0,18 Medline-sourced Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseZhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseChina 2700; Health Sciences Medicine

21100202516 Zhonghua Shiyan Yanke Zazhi/Chinese Journal of Experimental Ophthalmology20950160 Active 2011-ongoing CHI 0.14 0.18 0,17 Journal Formerly known asChinese Ophthalmic ResearchChinese Medical Association Chinese Medical Association China 2731; Health Sciences Medicine

19200156802 Zhonghua wei chang wai ke za zhi = Chinese journal of gastrointestinal surgery16710274 Active 2005-ongoing 0.21 0.17 0,2 Journal Zhongshan Daxue Xue/Zhongshan UniversityZhongshan Daxue Xue/Zhongshan UniversityChina 2700; Health Sciences Medicine

21100285074 Zhonghua wei zhong bing ji jiu yi xue 20954352 Active 2013-ongoing CHI, ENG 0.27 0.15 0,47 Journal Formerly known asZhongguo Wei Zhong Bing Ji Jiu Yi XueZhonghua yi xue za zhi Zhonghua yi xue za zhi China 2706; 2700; Health Sciences Medicine

26093 Zhonghua xue ye xue za zhi = Zhonghua xueyexue zazhi 02532727 Active 1997-ongoing 0.15 0.17 0,2 Medline-sourced Journal Zhongguo Yixue Kexueyuan Zhongguo Yixue Kexueyuan China 2700; Health Sciences Medicine

50191 Zhonghua yi xue za zhi 03762491 Active 1981-ongoing, 1973-1975CHI 0.13 0.16 0,2 Journal Zhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseZhonghua Yixeuehui Zazhishe/Chinese Medical Association Publishing HouseChina 2700; Health Sciences Medicine

145170 Zhongnan Daxue Xuebao (Ziran Kexue Ban)/Journal of Central South University (Science and Technology)16727207 Active 2005-ongoing CHI 0.36 0.35 0,47 Journal Zhongnan Gongye Daxue/Central South University of TechnologyZhongnan Gongye Daxue/Central South University of TechnologyChina 2505; 2506; 1909; 3104; Physical Sciences Earth and Planetary Sciences Materials Science Physics and Astronomy

22728 Zhongshan Daxue Xuebao/Acta Scientiarum Natralium Universitatis Sunyatseni05296579 Active 2001-ongoing, 1980 CHI 0.08 0.25 0,23 Journal Zhongshan Daxue Xue/Zhongshan UniversityZhongshan Daxue Xue/Zhongshan UniversityChina 1000; General

28942 Zhuzao/Foundry 10014977 Active 2001-ongoing, 1998, 1987-1989CHI 0.04 0.07 0,08 Journal Zhongguo Jixie Gongcheng Xuehui ZhuzaoZhongguo Jixie Gongcheng Xuehui ZhuzaoChina 2505; 2506; 3105; Physical Sciences Materials Science Physics and Astronomy

25566 Zidonghua Xuebao/Acta Automatica Sinica 02544156 Active 1993-ongoing, 1980 CHI 1.40 1.52 2,15 Journal Science Press Science Press China 1704; 1710; 1712; 2207; Physical Sciences Computer Science Engineering

19700173308 Zoological research 20958137 Active 2010-ongoing 0.58 0.92 1,09 Medline-sourced Journal Kunming Institute of Zoology, Chinese Academy of SciencesKunming Institute of Zoology, Chinese Academy of SciencesChina 2700; Health Sciences Medicine

21100235613 ACDI Anuario Colombiano de Derecho Internacional 20271131 Active 2012-ongoing ENG, FRE, SPA 0.05 0.04 0,19 DOAJ/ROAD Open Access Journal Asociacion Cavelier Del Derecho, Universidad del RosarioAsociacion Cavelier Del Derecho, Universidad del RosarioColombia 3308; Social Sciences Social Sciences

65755 Acta Agronomica 01202812 Active 2012-ongoing, 1968 POR, SPA, ENG 0.17 0.24 0,31 DOAJ/ROAD Open Access Journal Universidad Nacional De ColombiaUniversidad Nacional de ColombiaColombia 1111; 1102; Life Sciences Agricultural and Biological Sciences

17600155203 Acta Biologica Colombiana 0120548X Active 2008-ongoing SPA 0.50 0.54 0,61 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1100; Life Sciences Agricultural and Biological Sciences

10600153356 Acta Colombiana de Psicologia 01239155 Active 2007-ongoing SPA 0.13 0.25 0,32 Journal Universidad Catolica de ColombiaUniversidad Catolica de ColombiaColombia 2738; 3200; Social Sciences Health Sciences Medicine Psychology

10300153373 Agroalimentaria 13160354 Active 2007-ongoing FRE, ENG, SPA 0.09 0.10 0,07 Journal Universidad de los Andes Universidad de los Andes Colombia 2000; 3300; 1106; Life Sciences Social Sciences Agricultural and Biological Sciences Economics, Econometrics and Finance Social Sciences

21100224444 Agronomia Colombiana 01209965 Active 2012-ongoing ENG, SPA 0.36 0.41 0,44 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1102; Life Sciences Agricultural and Biological Sciences

5600152973 Analisis Politico 01214705 Active 2007-ongoing, 1996 SPA 0.10 0.14 0,25 Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 3320; 3312; 1202; Social Sciences Arts and Humanities Social Sciences

21100244898 Antipoda 19005407 20114273 Active 2013-ongoing SPA 0.06 0.19 0,06 DOAJ/ROAD Open Access Journal Universidad de los Andes Universidad de los Andes Colombia 3302; 3314; 3316; 1204; Social Sciences Arts and Humanities Social Sciences

21100259543 Anuario Colombiano de Historia Social y de la Cultura 01202456 Active 2013-ongoing SPA 0.08 0.09 0,25 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1202; 3316; Social Sciences Arts and Humanities Social Sciences

19900193899 Aquichan 16575997 20275374 Active 2011-ongoing POR, SPA, ENG 0.29 0.26 0,28 DOAJ/ROAD Open Access Journal Universidad de La Sabana Universidad de La Sabana Colombia 2900; Health Sciences Nursing

5200152705 Avances en Psicología Latinoamericana 17944724 Active 2006-ongoing ENG, SPA 0.30 0.32 0,37 DOAJ/ROAD Open Access Journal Universidad del Rosario (Colombia)Universidad del Rosario (Colombia)Colombia 3203; Social Sciences Psychology

21100204309 Avances en Quimica 18565301 Active 2012-ongoing ENG, SPA 0.06 0,07 DOAJ/ROAD Open Access Journal Univerisdad de Los Andes Universidad de Los Andes Colombia 1600; Physical Sciences Chemistry

77291 Biomedica : revista del Instituto Nacional de Salud 01204157 Active 2001-ongoing SPA, ENG 0.56 0.57 0,59 Medline-sourcedDOAJ/ROAD Open Access Journal Instituto Nacional de Salud Instituto Nacional de Salud Colombia 1300; 2700; Life Sciences Health Sciences Biochemistry, Genetics and Molecular Biology Medicine

19700170481 Bitacora Urbano Territorial 01247913 Active 2009-ongoing SPA 0.04 0.05 0,15 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 3322; 1201; 3305; Social Sciences Arts and Humanities Social Sciences

21100373236 Boletin Cientifico del Centro de Museos 01233068 Active 2014-ongoing ENG, SPA 0.20 0.25 0,13 Journal Universidad de Caldas Universidad de Caldas Colombia 1209; 1206; Social Sciences Arts and Humanities

21100217204 Boletin de Geologia 01200283 Active 2012-ongoing SPA 0.16 0.22 0,34 DOAJ/ROAD Open Access Journal Universidad Industrial de SantanderUniversidad Industrial de SantanderColombia 1900; Physical Sciences Earth and Planetary Sciences

26787 Boletin de Investigaciones Marinas y Costeras 01229761 Active 2016-ongoing, 1996-1997SPA 0.38 0,25 DOAJ/ROAD Open Access Journal Instituto de Investigaciones Marinas y Costeras "Jose Benito Vives De Andreis"Instituto de Investigaciones Marinas y Costeras "Jose Benito Vives De Andreis"Colombia 2312; 1103; 1104; 1910; Life Sciences Physical Sciences Agricultural and Biological Sciences Earth and Planetary Sciences Environmental Science

20059 Caldasia 03665232 Active 2008-ongoing, 1995-1997, 1992-1993, 1989, 1986, 1983-1984, 1981SPA 0.28 0.35 0,36 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1100; Life Sciences Agricultural and Biological Sciences

19700173013 Co-herencia 17945887 Active 2009-ongoing SPA 0.09 0.06 0,06 DOAJ/ROAD Open Access Journal Universidad EAFIT Universidad EAFIT Colombia 1208; 1210; 3312; 1211; 1202; 1213; Social Sciences Arts and Humanities Social Sciences

21100815415 Colombia Forestal 01200739 2256201X Active 2016-ongoing ENG, SPA 0.53 0,1 DOAJ/ROAD Open Access Journal Universidad Distrital Francisco Jose de CaldasUniversidad Distrital Francisco Jose de CaldasColombia 2309; 1111; 1107; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

5800169849 Colombia Internacional 01215612 Active 2011-ongoing ENG, SPA 0.18 0.14 0,28 DOAJ/ROAD Open Access Journal Universidad de los Andes Universidad de los Andes Colombia 3320; 3312; 1202; Social Sciences Arts and Humanities Social Sciences

99288 Colombia Medica 01208322 16579534 Active 2004-ongoing, 1996-2002, 1990SPA 1.02 0.82 0,82 DOAJ/ROAD Open Access Journal Corporacion Editora Medica del ValleCorporacion Editora Medica del ValleColombia 2700; Health Sciences Medicine

21100893284 Conservacion Colombiana 19001592 Active 2018-ongoing SPA Added Journal Fundacion ProAves Carrera Fundacion ProAves Carrera Colombia 2308; 2309; 2303; 1105; Life Sciences Physical Sciences Agricultural and Biological Sciences Environmental Science

21100810443 Corpoica Ciencia y Tecnologia Agropecuaria 01228706 25005308 Active 2016-ongoing POR, ENG 0.08 0,37 DOAJ/ROAD Open Access Journal Colombian Corporation of Agricultural Research (Corpoica)Colombian Corporation of Agricultural Research (Corpoica)Colombia 1100; Life Sciences Agricultural and Biological Sciences

145059 CT y F - Ciencia, Tecnologia y Futuro 01225383 Active 1996-ongoing SPA 0.50 0.39 0,32 Journal Ecopetrol Ecopetrol Colombia 2100; Physical Sciences Energy

17700156215 Cuadernos de Administracion 01203592 19007205 Active 2008-ongoing SPA 0.17 0.25 0,24 Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 1408; 2000; 1403; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance

19500157818 Cuadernos de Desarrollo Rural 01221450 Active 2008-ongoing SPA 0.57 0.36 0,19 Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 2002; 1102; 3305; Life Sciences Social Sciences Agricultural and Biological Sciences Economics, Econometrics and Finance Social Sciences

12100157018 Cuadernos de Economia (Colombia) 01214772 Active 2007-ongoing SPA, ENG 0.11 0.17 0,27 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 2000; 3301; 1201; Social Sciences Arts and Humanities Economics, Econometrics and Finance Social Sciences

21100897722 Cuadernos de Geografia 0121215X 22565442 Active 2018-ongoing ENG;POR;SPA Added Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1901; 2301; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Environmental Science Social Sciences

21100843496 Cuadernos de Literatura 01228102 Active 2017-ongoing SPA 0,05 DOAJ/ROAD Open Access Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 1208; Social Sciences Arts and Humanities

21100203943 Cuadernos de Musica, Artes Visuales y Artes Escenicas 17946670 Active 2012-ongoing POR, SPA 0.00 0.03 0,06 Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 1210; 1213; Social Sciences Arts and Humanities

21100228084 Cuadernos de Vivienda y Urbanismo 20272103 21450226 Active 2012-ongoing SPA 0.03 0.07 0,1 Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 3322; 3305; Social Sciences Social Sciences

33459 Desarrollo y Sociedad 01203584 Active 2010-ongoing, 1994, 1979-1985SPA, ENG 0.05 0.21 0,3 Journal Universidad de los Andes Universidad de los Andes Colombia 3320; 2002; 3312; 3303; Social Sciences Economics, Econometrics and Finance Social Sciences

21100319039 Discusiones Filosoficas 01246127 Active 2013-ongoing ENG, SPA, POR 0.02 0.03 0,11 Journal Vice-Presidency for Research and Graduate, University of CaldasVice-Presidency for Research and Graduate, University of CaldasColombia 1211; Social Sciences Arts and Humanities

12600154771 DYNA 00127353 Active 2008-ongoing SPA 0.37 0.39 0,41 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 2200; Physical Sciences Engineering

7000153282 Earth Sciences Research Journal 17946190 Active 2007-ongoing ENG 0.46 0.50 0,73 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1900; Physical Sciences Earth and Planetary Sciences

21100842562 Estudios de Literatura Colombiana 01234412 Active 2017-ongoing SPA 0 Journal Universidad de Antioquia Universidad de Antioquia Colombia 2208; 1200; 1202; 1203; 1208; Social Sciences Physical Sciences Arts and Humanities Engineering

21100902945 Fronteras de la Historia 20274688 25394711 Active 2018-ongoing SPA Added Journal Formerly known asFronteras (Bogotá, Colombia)Instituto Colombiano de Antropologia e HistoriaInstituto Colombiano de Antropologia e HistoriaColombia 1202; Social Sciences Arts and Humanities

21100829925 HiSTOReLo 2145132X Active 2013-ongoing SPA 0.06 0.03 0,12 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1202; Social Sciences Arts and Humanities

21100432208 Historia Caribe 01228803 23226889 Active 2015-ongoing SPA 0.05 0.02 0,1 DOAJ/ROAD Open Access Journal Universidad Del Atlantico Universidad Del Atlantico Colombia 1202; Social Sciences Arts and Humanities

5600155211 Historia Critica 01211617 Active 2001-ongoing ENG, SPA 0.12 0.16 0,09 DOAJ/ROAD Open Access Journal Universidad de los Andes Universidad de los Andes Colombia 1202; 3301; 3305; 3316; Social Sciences Arts and Humanities Social Sciences

21100793201 Historia y Memoria 20275137 2322777X Active 2016-ongoing SPA 0.00 0,2 DOAJ/ROAD Open Access Journal Universidad Pedagogica y Tecnologica de ColombiaUniversidad Pedagogica y Tecnologica de ColombiaColombia 1202; Social Sciences Arts and Humanities

14049 Iatreia 01210793 20117965 Active 1988-ongoing SPA 0.09 0.11 0,1 DOAJ/ROAD Open Access Journal Universidad de Antioquia Universidad de Antioquia Colombia 2700; Health Sciences Medicine

19900191832 Ideas y Valores 01200062 Active 2010-ongoing SPA 0.02 0.07 0,1 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1211; Social Sciences Arts and Humanities

19700169822 Ikala 01233432 Active 2013-ongoing ENG, SPA 0.12 0.07 0,22 DOAJ/ROAD Open Access Journal Universidad de Antioquia Universidad de Antioquia Colombia 3310; 3304; 1203; Social Sciences Arts and Humanities Social Sciences

21100317205 Infectio 01239392 Active 2012-ongoing SPA 0.23 0.27 0,29 DOAJ/ROAD Open AccessArticles in Press Journal Asociacion Colombiana de InfectologiaAsociacion Colombiana de InfectologiaColombia 2736; 2725; 2726; Health Sciences Medicine

19700173003 Ingenieria e Investigacion 01205609 22488723 Active 2009-ongoing SPA, ENG 0.50 0.56 0,61 DOAJ/ROAD Open Access Journal Universidad Nacional De ColombiaUniversidad Nacional de ColombiaColombia 2200; 2215; Physical Sciences Engineering

19700186845 Ingenieria y Universidad 01232126 20112769 Active 2008-ongoing SPA 0.15 0.52 0,56 DOAJ/ROAD Open Access Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 2200; Physical Sciences Engineering

11600153630 Innovar 01215051 Active 2008-ongoing SPA, ENG 0.20 0.21 0,38 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1406; 1408; 3321; 3312; 1402; Social Sciences Business, Management and Accounting Social Sciences

21100200401 International Journal of Psychological Research 20112084 20117922 Active 2011-ongoing SPA, ENG 0.36 0.47 0,72 DOAJ/ROAD Open Access Journal Universidad de San BuenaventuraUniversidad de San BuenaventuraColombia 3200; Social Sciences Psychology

21100407145 Investigacion y Educacion en Enfermeria 01205307 22160280 Active 2014-ongoing SPA 0.35 0.42 0,36 DOAJ/ROAD Open Access Journal Facultad de Enfermeria de la Universidad de AntioquiaFacultad de Enfermeria de la Universidad de AntioquiaColombia 2900; Health Sciences Nursing

18800156704 Journal of Science Education 01245481 Active 2009-ongoing SPA, ENG 0.00 0.08 0,1 Journal Journal of Science Education Journal of Science Education Colombia 3304; Social Sciences Social Sciences

21100229263 Juridicas 17942918 Active 2012-ongoing SPA 0.01 0.03 0,23 DOAJ/ROAD Open Access Journal Universidad de Caldas Universidad de Caldas Colombia 3308; Social Sciences Social Sciences

21100244946 Kepes 17947111 Active 2011-ongoing SPA, ENG 0.02 0.09 0,17 Journal Departamento de Diseno Visual, Universidad de CaldasDepartamento de Diseno Visual, Universidad de CaldasColombia 1213; Social Sciences Arts and Humanities

21100304230 Lengua y Habla 2244811X Active 2013-ongoing SPA 0.07 0.10 0,02 DOAJ/ROAD Open Access Journal Universidad de los Andes Universidad de los Andes Colombia 3310; 1203; Social Sciences Arts and Humanities Social Sciences

79866 Livestock Research for Rural Development 01213784 Active 1996-ongoing ENG, SPA 0.24 0.36 0,48 DOAJ/ROAD Open Access Journal Centro para la Investigacion en Sistemas Sostenibles de Produccion AgropecuariaCentro para la Investigacion en Sistemas Sostenibles de Produccion AgropecuariaColombia 1103; Life Sciences Agricultural and Biological Sciences

20000195049 Magis 20271174 20271182 Active 2008-ongoing SPA 0.13 0.11 0,3 DOAJ/ROAD Open Access Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 3304; Social Sciences Social Sciences

21100371223 Memorias 17948886 Active 2014-ongoing SPA, FRE, ENG 0.00 0.04 0,04 DOAJ/ROAD Open Access Journal Universidad del Norte Universidad del Norte Colombia 3302; 1202; 1204; Social Sciences Arts and Humanities Social Sciences

21100258403 Mutatis Mutandis 2011799X Active 2013-ongoing SPA 0.06 0.01 0,08 DOAJ/ROAD Open Access Journal Universidad de Antioquia Universidad de Antioquia Colombia 3310; 1203; Social Sciences Arts and Humanities Social Sciences

21100899925 Nomadas 01217550 25394762 Active 2018-ongoing ENG;SPA Added Journal Instituto de Estudios Sociales ContemporaneosInstituto de Estudios Sociales ContemporaneosColombia 3201; 3301; 1211; 3314; 3304; 3316; Social Sciences Arts and Humanities Psychology Social Sciences

19200157116 Ornitologia Colombiana 17940915 Active 2009-ongoing SPA 0.39 0.57 0,59 Journal Asociacion Colombiana de OrnitologiaAsociacion Colombiana de OrnitologiaColombia 1103; 1105; Life Sciences Agricultural and Biological Sciences

21100215170 Palabra Clave 01228285 2027534X Active 2012-ongoing ENG, SPA 0.30 0.43 0,42 DOAJ/ROAD Open Access Journal Universidad de La Sabana Universidad de La Sabana Colombia 3315; Social Sciences Social Sciences

21100897732 Perseitas 23461780 Active 2018-ongoing SPA Added Journal Universidad Catolica Luis AmigoUniversidad Catolica Luis AmigoColombia 1201; Social Sciences Arts and Humanities

21100891786 Produccion y Limpia 19090455 23230703 Active 2018-ongoing SPA Added Journal Corporacion Universitaria LasallistaCorporacion Universitaria LasallistaColombia 2308; 2301; Physical Sciences Environmental Science

21100886398 Profile: Issues in Teachers' Professional Development 16570790 22565760 Active 2018-ongoing ENG;SPA Added Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 3310; 3304; Social Sciences Social Sciences

21100901169 Revista CES Psicologia 20113080 Active 2018-ongoing SPA Added Journal Universidad CES Universidad CES Colombia 3200; Social Sciences Psychology

7500153124 Revista Ciencias de la Salud 16927273 Active 2007-ongoing SPA 0.15 0.20 0,17 DOAJ/ROAD Open Access Journal Universidad del Rosario, Escuela de Ciencias de la SaludUniversidad del Rosario, Escuela de Ciencias de la SaludColombia 3306; 2701; Social Sciences Health Sciences Medicine Social Sciences

20000195045 Revista Colombiana de Antropologia 04866525 Active 2011-ongoing SPA 0.14 0.21 0,25 DOAJ/ROAD Open Access Journal Instituto Colombiano de Antropologia e HistoriaInstituto Colombiano de Antropologia e HistoriaColombia 3314; Social Sciences Social Sciences

12100154912 Revista Colombiana de Cardiologia 01205633 Active 2008-ongoing SPA 0.09 0.18 0,13 DOAJ/ROAD Open AccessArticles in Press Journal Sociedad Colombiana De CardiologiaSociedad Colombiana De CardiologiaColombia 2705; Health Sciences Medicine

19400157235 Revista Colombiana de Ciencias Pecuarias 01200690 22562958 Active 2008-ongoing SPA 0.33 0.35 0,38 DOAJ/ROAD Open Access Journal Universidad de Antioquia Universidad de Antioquia Colombia 3400; 1103; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

21100897721 Revista Colombiana de Educacion 01203916 23230134 Active 2018-ongoing SPA Added Journal Research Center of Universidad Pedagogica NacionalResearch Center of Universidad Pedagogica NacionalColombia 3304; Social Sciences Social Sciences

19700174720 Revista Colombiana de Entomologia 01200488 Active 2004-ongoing SPA, ENG 0.37 0.31 0,24 Journal Editora Guadalupe Ltda. Editora Guadalupe Ltda. Colombia 1109; Life Sciences Agricultural and Biological Sciences

19700175084 Revista Colombiana de Estadistica 01201751 Active 2001-ongoing SPA, ENG 0.51 0.68 0,85 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 2613; Physical Sciences Mathematics

12100154811 Revista Colombiana de Gastroenterologia 01209957 Active 2008-ongoing SPA 0.09 0.11 0,12 Journal Asociacion Colombiana de GastroenterologiaAsociacion Colombiana de GastroenterologiaColombia 2715; Health Sciences Medicine

21100332207 Revista Colombiana de Matematicas 23574100 Active 2014-ongoing SPA, ENG 0.19 0.28 0,3 DOAJ/ROAD Open Access Journal Universidad Nacional De ColombiaUniversidad Nacional de ColombiaColombia 2600; Physical Sciences Mathematics

28167 Revista Colombiana de Obstetricia y Ginecologia 00347434 Active 2008-ongoing, 1973-1996, 1962-1971, 1960SPA 0.14 0.11 0,15 Journal Sociedad Colombiana De Obstetricia y GinecologiaSociedad Colombiana De Obstetricia y GinecologiaColombia 2729; Health Sciences Medicine

21100200415 Revista Colombiana de Psicologia 01215469 Active 2011-ongoing SPA, ENG 0.13 0.27 0,48 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 3200; 3301; Social Sciences Psychology Social Sciences

14200154740 Revista Colombiana de Quimica 01202804 Active 2008-ongoing SPA 0.08 0.21 0,38 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 1600; Physical Sciences Chemistry

21100824861 Revista Colombiana de Reumatologia 01218123 20279000 Active 2009-ongoing SPA 0.12 0,19 Journal Asociacion Colombiana de ReumatologiaAsociacion Colombiana de ReumatologiaColombia 2745; Health Sciences Medicine

21100812388 Revista Criminalidad 17943108 22565531 Active 2016-ongoing SPA 0.07 0,22 DOAJ/ROAD Open Access Journal Policia Nacional de Colombia Policia Nacional de Colombia Colombia 3308; 3300; 3312; 3207; 1201; Social Sciences Arts and Humanities Psychology Social Sciences

21100432496 Revista de Derecho Privado 01234366 23462442 Active 2015-ongoing SPA 0.05 0.03 0,12 DOAJ/ROAD Open Access Journal Universidad Externado de ColombiaUniversidad Externado de ColombiaColombia 3308; Social Sciences Social Sciences

7600153109 Revista de Economia del Rosario 01235362 Active 2007-ongoing SPA 0.13 0.17 0,3 DOAJ/ROAD Open Access Journal Universidad Colegio Mayor de Nuestra Senora del RosarioUniversidad Colegio Mayor de Nuestra Senora del RosarioColombia 2000; Social Sciences Economics, Econometrics and Finance

5700167217 Revista de Economia Institucional 01245996 Active 2009-ongoing SPA 0.08 0.08 0,15 DOAJ/ROAD Open Access Journal La Facultad de Economia La Facultad de Economia Colombia 2000; Social Sciences Economics, Econometrics and Finance

5600155076 Revista de Estudios Sociales 0123885X Active 2009-ongoing SPA 0.12 0.24 0,26 DOAJ/ROAD Open Access Journal Universidad de los Andes Universidad de los Andes Colombia 3300; 3312; 3316; 3318; 1201; 1202; Social Sciences Arts and Humanities Social Sciences

20265 Revista de la Facultad de Medicina 01200011 Active 2007-ongoing, 1972-1974, 1951-1966, 1948-1949SPA 0.22 0.14 0,18 DOAJ/ROAD Open Access Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 2700; Health Sciences Medicine

22595 Revista de Salud Publica 01240064 Active 2003-ongoing SPA 0.17 0.28 0,35 Journal Universidad Nacional de ColombiaUniversidad Nacional de ColombiaColombia 2739; Health Sciences Medicine

21100432126 Revista Derecho del Estado 01229893 23462051 Active 2015-ongoing SPA 0.17 0.09 0,14 DOAJ/ROAD Open Access Journal Universidad Externado de ColombiaUniversidad Externado de ColombiaColombia 3308; Social Sciences Social Sciences

12400154740 Revista Facultad de Ingenieria 01206230 Active 2008-ongoing ENG, SPA 0.31 0.31 0,38 DOAJ/ROAD Open Access Journal Universidad de Antioquia Universidad de Antioquia Colombia 2200; Physical Sciences Engineering

21100798596 Revista Facultad Nacional de Agronomia Medellin 03042847 22487026 Active 2016-ongoing ENG 0,28 DOAJ/ROAD Open Access Journal Universidad Nacional De ColombiaUniversidad Nacional de ColombiaColombia 1108; 1102; 1103; 1106; 1107;Life Sciences Agricultural and Biological Sciences

21100842860 Revista Finanzas y Politica Economica 22486046 20117663 Active 2017-ongoing ENG, POR, SPA 0,13 DOAJ/ROAD Open Access Journal Catholic University of ColombiaCatholic University of Colombia Colombia 2002; 2003; Social Sciences Economics, Econometrics and Finance

80799 Revista Geografica Venezolana 10121617 Active 1985-ongoing, 1981 SPA 0.05 0.14 0,15 DOAJ/ROAD Open Access Journal Formerly known asRevista GeograficaUniversidad de los Andes Universidad de los Andes Colombia 1904; 3305; Social Sciences Physical Sciences Earth and Planetary Sciences Social Sciences

19900193218 Revista Gerencia y Politicas de Salud 16577027 Active 2011-ongoing SPA, ENG 0.19 0.15 0,13 Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 2719; Health Sciences Medicine

21100888590 Revista Interamericana de Bibliotecologia 01200976 25389866 Active 2018-ongoing SPA Added Journal Escuela Interamericana de BibliotecologiaEscuela Interamericana de BibliotecologiaColombia 3309; Social Sciences Social Sciences

21100202735 Revista Lasallista de Investigacion 17944449 Active 2013-ongoing, 2011 SPA 0.05 0.15 0,37 DOAJ/ROAD Open Access Journal Corporacion Universitaria LasallistaCorporacion Universitaria LasallistaColombia 1000; General

14730 Revista Latinoamericana de Psicologia 01200534 Active 1996-ongoing, 1992, 1984, 1980SPA 0.87 1.17 1,48 Articles in Press Journal Konrad Lorenz Editores Konrad Lorenz Editores Colombia 3200; 3301; Social Sciences Psychology Social Sciences

21100840936 Revista Luna Azul 01225391 19092474 Active 2017-ongoing SPA 0,05 DOAJ/ROAD Open Access Journal Universidad de Caldas Universidad de Caldas Colombia 2300; 3304; Social Sciences Physical Sciences Environmental Science Social Sciences

19200156966 Revista MVZ Cordoba 01220268 19090544 Active 2008-ongoing SPA 0.31 0.32 0,34 DOAJ/ROAD Open Access Journal Universidad de Cordoba Universidad de Cordoba Colombia 3400; 1103; 1104; Life Sciences Health Sciences Agricultural and Biological Sciences Veterinary

21100812584 Revista Republicana 19094450 22565027 Active 2016-ongoing FRE, POR, ENG, GER, SPA 0.00 0 DOAJ/ROAD Open Access Journal Corporacion Universitaria RepublicanaCorporacion Universitaria RepublicanaColombia 3308; 3312; Social Sciences Social Sciences

19400157258 Salud Uninorte 01205552 Active 2005-ongoing, 2002-2003SPA 0.10 0.16 0,21 Journal Universidad del Norte Universidad del Norte Colombia 2700; Health Sciences Medicine

21100316036 Signo y Pensamiento 01204823 20272731 Active 2014-ongoing 0.07 0.17 0,27 DOAJ/ROAD Open Access Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 3310; 3315; Social Sciences Social Sciences

19700188499 Suma Psicologica 01214381 Active 2010-ongoing SPA, ENG 0.60 0.88 1,12 DOAJ/ROAD Open AccessArticles in Press Journal Konrad Lorenz Fundacion UniversitariaKonrad Lorenz Fundacion UniversitariaColombia 3200; Social Sciences Psychology

21100447122 Theologica Xaveriana 2011219X Active 2015-ongoing POR, ENG 0.06 0.11 0,13 Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 1212; Social Sciences Arts and Humanities

21100792502 Trashumante 23229381 23229675 Active 2013-ongoing SPA 0.11 0.08 0,08 DOAJ/ROAD Open Access Journal Universidad de Antioquia Universidad de Antioquia Colombia 3300; 1202; Social Sciences Arts and Humanities Social Sciences

21100820898 Tropical Grasslands - Forrajes Tropicales 23463775 Active 2013-ongoing ENG 0.44 0,69 DOAJ/ROAD Open Access Journal Formerly known asTropical GrasslandsCentro Internacional de Agricultura Tropical (CIAT)Centro Internacional de Agricultura Tropical (CIAT)Colombia 1110; 1102; 1105; Life Sciences Agricultural and Biological Sciences

7500153128 Universitas Psychologica 16579267 Active 2007-ongoing SPA, ENG 0.34 0.39 0,37 DOAJ/ROAD Open Access Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 3200; Social Sciences Psychology

19700166903 Universitas Scientiarum 01227483 Active 2009-ongoing SPA 0.49 0.58 0,61 DOAJ/ROAD Open Access Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 1000; General

19700170837 Vitae 01214004 Active 2009-ongoing SPA 0.11 0.05 0,07 Journal Universidad de Antioquia Universidad de Antioquia Colombia 3000; 2402; 1502; 1106; 1305;Life Sciences Physical Sciences Agricultural and Biological SciencesBiochemistry, Genetics and Molecular BiologyChemical Engineering Immunology and Microbiology Pharmacology, Toxicology and Pharmaceutics

21100264819 Vniversitas 00419060 20111711 Active 2012-ongoing SPA 0.07 0.07 0,08 Journal Pontificia Universidad JaverianaPontificia Universidad Javeriana Colombia 3308; Social Sciences Social Sciences

21100246535 Lankesteriana 14093871 Active 2013-ongoing ENG 0.98 0.82 0,95 DOAJ/ROAD Open Access Journal Universidad de Costa Rica Universidad de Costa Rica Costa Rica 1110; Life Sciences Agricultural and Biological Sciences

13567 Revista de Biologia Tropical 00347744 Active 1969-ongoing ENG, POR 0.60 0.62 0,63 DOAJ/ROAD Open Access Journal Editorial de la Universidad de Costa RicaEditorial de la Universidad de Costa RicaCosta Rica 1100; Life Sciences Agricultural and Biological Sciences

24307 Revista de historia 00348309 23169141 Active 2017-ongoing, 1999-2001, 1975-1978, 1973, 1968-1971 0,03 Journal Universidade de Sao Paulo, Faculdade de FilosofiaUniversidade de Sao Paulo, Faculdade de FilosofiaCosta Rica 2700; Health Sciences Medicine

21100856604 Revista Electronica Educare 14094258 Active 2017-ongoing ENG 0,19 DOAJ/ROAD Open Access Journal Universidad Nacional, Costa RicaUniversidad Nacional, Costa RicaCosta Rica 3304; Social Sciences Social Sciences

29731 Acta Adriatica 00015113 18460453 Active 2005-ongoing, 2000-2002, 1985, 1982-1983, 1980, 1973ENG 0.41 0.77 0,75 Journal Institute of Oceanography and FisheriesInstitute of Oceanography and FisheriesCroatia 1910; Physical Sciences Earth and Planetary Sciences

16201 Acta Botanica Croatica 03650588 Active 1998-ongoing, 1996, 1985, 1980-1983ENG 0.79 0.84 1,18 DOAJ/ROAD Open Access Journal University of Zagreb University of Zagreb Croatia 1110; 1105; Life Sciences Agricultural and Biological Sciences

26518 Acta Clinica Croatica 03539466 13339451 Active 1993-ongoing ENG 0.64 0.45 0,49 DOAJ/ROAD Open Access Journal Formerly known asAnali Klinicke Bolnice "Dr. M. Stojanovic"Klinicka Bolnica Sestre MilosrdniceKlinicka Bolnica Sestre MilosrdniceCroatia 2700; Health Sciences Medicine

24217 Acta Dermatovenerologica Croatica 1330027X Active 1994-ongoing SCR, ENG 0.59 0.75 0,71 Journal Croatian Dermatovenerological SocietyCroatian Dermatovenerological SocietyCroatia 2725; 2708; Health Sciences Medicine

19398 Acta Pharmaceutica 13300075 Active 1992-ongoing ENG 1.55 1.46 1,47 DOAJ/ROAD Open Access Journal Formerly known asActa Pharmaceutica JugoslavicaHrvatsko Farmaceutsko Drustvo/Croatian Pharmaceutical SocietyHrvatsko Farmaceutsko Drustvo/Croatian Pharmaceutical SocietyCroatia 3003; 3004; 2700; Life Sciences Health Sciences Medicine Pharmacology, Toxicology and Pharmaceutics

23760 Acta Stomatologica Croatica 00017019 Active 2009-ongoing, 1980-1991, 1974-1975, 1966-1972ENG 0.27 0.32 0,67 DOAJ/ROAD Open Access Journal University of Zagreb University of Zagreb Croatia 3500; Health Sciences Dentistry

21100870844 Acta Turistica 03534316 18486061 Active 2018-ongoing ENG Journal University of Zagreb Faculty of Economics and BusinessUniversity of Zagreb Croatia 1409; 2001; 3305; Social Sciences Business, Management and Accounting Economics, Econometrics and Finance Social Sciences

21100841779 ADMET and DMPK 18487718 Active 2017-ongoing ENG 1,04 DOAJ/ROAD Open Access Journal International Association of Physical ChemistsInternational Association of Physical ChemistsCroatia 2736; 3000; 1601; 2701; Life Sciences Physical Sciences Health Sciences Chemistry Medicine Pharmacology, Toxicology and Pharmaceutics

4000151615 Agriculturae Conspectus Scientificus 13317768 13317776 Active 2005-ongoing ENG, SCR 0.37 0.28 0,29 Journal Formerly known asPozjoprivredna Znanstvena SmotraUniversity of Zagreb University of Zagreb Croatia 1100; Life Sciences Agricultural and Biological Sciences

21100778772 Alcoholism and Psychiatry Research 18498582 18491251 Active 2015-ongoing ENG 0.40 0.19 0,35 DOAJ/ROAD Open Access Journal Univerisity Department of Psychiatry University Hospital Center Sestre milosrdniceUniverisity Department of Psychiatry University Hospital Center Sestre milosrdniceCroatia 2738; 3203; 3306; 2701; Social Sciences Health Sciences Medicine Psychology Social Sciences

5200152838 AMHA - Acta Medico-Historica Adriatica 13344366 Active 2006-ongoing ENG 0.21 0.33 0,25 DOAJ/ROAD Open Access Journal Hrvatsko znanstveno drustvo za povijest zdravstvene kultureHrvatsko znanstveno drustvo za povijest zdravstvene kultureCroatia 2700; Health Sciences Medicine
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 birjinsli diffеrеntsial tеnglamalarni ta'riflang. 

2. Yuqori tartibli chiziqli o’zgarmas koeffitsiеntli birjinsli diffеrеntsial tеnglamalarning  xossalarini 

kеltiring. 

3. Yuqori tartibli chiziqli o’zgarmas koeffitsiеntli birjinsli diffеrеntsial tеnglamalarni еchimlari 

qanday topiladi? 

  

Tayanch iboralar: Chiziqli erkli funktsiyalar, Vronskiy dеtеrminanti, haraktеristik tеnglamа. 

 

 

43-mavzu. O’ZGARMAS KOEFFISENTLI YUQORI TARTIBLI BIR JINSLI 

BO’LMAGAN, O’NG TOMONI MAXSUS KO’RINISHGA EGA BO’LGAN 

DIFFERENSIAL TENGLAMA. 

Ma'ruza rеjasi: 

1. Bir jinslimas chiziqli tеnglamalar. 

2. Ixtiyoriy o’zgarmaslarni variatsiyalash usuli. 

3. O’zgarmas koeffitsеntli ikkinchi tartibli bir jinslimas chiziqli tеnglamalar. 

Аdabiyotlar. 

Yo.U. Soatov. “Oliy matеmatika” I qism. Toshkеnt. O’qituvchi nashriyoti 1992 y. 8 bob, § 

18,19,20 457-470 bеtlar. 

N.S. Piskunov. Diffеrеntsial va intеgral xisob. II tom. Toshkеnt, «O’qituvchi», 1974 yil. XIII 

bob, § 23-25,   84-100 bеtlar. 

 

1)Bir jinslimas ikkinchi tartibli chiziqli tеnglamalar. 

      TA'RIF: Bir jinslimas ikkinchi tartibli chiziqli tеnglamalar  dеb 

                                    у + а1 у +а2 у=f (x)                                      (1) 

ko’rinishdagi tеnglamaga aytiladi. Bundа а1, а2,, f0 bir o’zgaruvchili funktsiyalar  yoki 

o’zgarmas sonlardir. 

 TЕORЕMА: Bir jinslimas (1) tеnglama umumiy еchimi bu tеnglamaning biror у  xususiy 

еchimi bilan mos bir jinsli 

                                    у + а1 у +а2 у=0                                           (2) 

tеnglamaning   у   umumiy еchimi yig’indisi kabi ifodalanadi, ya'ni 

                                           у= у + у.  

      Tеorеmani  isbotsiz qabul qilamiz. 

2) O’zgarmaslarni variatsiyalash usuli. 

 Bir jinsli (2) tеnglamaning umumiy еchimi topildi dеb faraz qilamiz:  

                          у =С1 у1+С2 у2                                                               (3) 

Bu еrdа С1 vа С2  lar  ixtiyoriy o’zgarmas sonlardir. 

       (1) tеnglamaning у  xususiy еchimini aniqlash uchun (3) munosobatdа С1 vа С2  

o’zgarmas miqdorlarni  х  ning funktsiyasi dеb olib,  у  ni 

                      у=С1(х)у1+С2(х)у2                                                     (4)                                                                                           

ko’rinishda qidiramiz. Bunda С1 (х) vа С2(х) funktsiyalar aniqlash kеrak bo’lgan noma'lum 

funktsiyalar. Ularni topish uchun (4) tеnglikni diffеrеntsiallaymiz: 

                     (у)=С1 (х) у1+С2 (х) у2+ С1  (х) у1+С2 (х) у2 

С1 (х) vа С2 (х) funktsiyalarni 

                   С1  (х) у1+С2 (х) у2=0                                                       (5) 

tеnglik bajariladigan qilib tanlab olamiz. U holda birinchi tartibli (у)  xosila 

                        ( у) =С1 (х) у1+С2 (х) у2                                               (6) 

ko’rinishga kеladi. Endi bu ifodani diffеrеntsiallab, (у)  ni topamiz: 
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              ( у)= С1 (х) у1+С2 (х) у2+ С1  (х) у1+С2 (х) у2                 (7) 

(4), (6), (7)  lardagi  у, ( у) ,  (у)  qiymatlarini  (1)  tеnglamaga qo’yib 

                          С1 (х) у1+С2 (х) у2+ С1  (х) у1+С2 (х) у2+ 

             +а1(С1 (х) у1+С2 (х) у2 )+а2(С1  (х) у1+С2 (х) у2)= f (x) 

yoki 

                    С1 (х)( у1 + а1 у1 +а2 у1)+ С2 (х) ( у2 + а1 у2 +а2 у2)+ 

                                + С1 (х) у1 + С2 (х)  у2 =f (х) 

tеnglikni hosil qilamiz. Agar у1 vа у2 funktsiyalar (2) tеnglamaning еchimlari ekanligini 

nazarga olsak, oxirgi tеnglik 

                           С1 (х) у1 + С2 (х)  у2 =f (х)                                        (8) 

kurinishni oladi.Shunday qilib, noma'lum С1 (х)  vа С2 (х) funktsiyalarni aniqlash uchun (5) va  

(8) tеngliklardan tuzilgan tеnglamalar sistеmasini еchish kеrak. Aniqlangan С1 (х)  vа С2 (х) 

funktsiyalarni (4) ga qo’yib,  у  xususiy еchimni topamiz. 

 M i s o l: Ushbu 

                                              у−
х

1
у=х 

tеnglamaning umumiy еchimini toping. 

 Еchimi.  Umumiy еchimni 

                                              у= у + у 

ko’rinishda qidiramiz. у  umumiy еchimni 

                                               у −
х

1
у =0 

tеnglamadan topamiz: 

                  ,
1

ху

у





                                                   ,

x

dx

y

yd





 

              ln у =lnx+lnC ,                                             у =C1x. 

        Dеmak 

                                              у = C1x
2+ C2. 

Xususiy  у еchimni 

                                          у= C1(х)x2+C2(х) 

ko’rinishda qidiramiz. Buning uchun  (5) va  (8)  tеnglamalar sistеmasini to’zib, C1(х) vа 

C2(х) noma'lum funktsiyalarni topamiz: 
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Dеmak  у  xususiy еchim                                

                                 у  =
362

333 ххх
  

ko’rinishda ekan. 

       Unda dastlabki tеnglamaning umumiy еchimi 
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                                   у=С1 х
2 + С2  +

3

3х
 

bo’ladi.  

 

3)O’zgarmas koeffitsiеntli ikkinchi tartibli bir jinslimas chiziqli tеnglamalar. 

Ushbu 

                   у + p у +q  у=f (x)                                   (9) 

tеnglama bеrilgan bo’lib, undа   p vа q   haqiqiy sonlar bo’lsin. 

(9) tеnglamaning umumiy еchimini 

                                            у= у + у 

ko’rinishda izlaymiz. Bundа у  (9)tеnglamaga mos bir jinsli tеnglamaning umumiy еchimi,  у

  esa (9) tеnglamaning xususiy еchimi. 

у  ni topish uchun 

                                         k2 + p k +q  =0 

haraktеristik tеnglamani еchib, 

                                        у = С1  у1 + С2 у2 

umumiy еchimni tuzamiz. 

    (9)  o’zgarmas koeffitsiеntli tеnglama ekanligi uchun, ba'zi xususiy hollardа у еchimni 

osonrok topish mumkin. (9) tеnglamaning ung tomoni kursatkichli funktsiya bilan kuphad 

ko’paytmasidan iborat, ya'ni 

                                      f (x)=Pn (x) e


k  

ko’rinishda bo’lib, undа Pn (x) n-darajali kuphad bo’lsin. U holda quyidagi xususiy hollar 

bo’lishi mumkin: 

     1)   soni   k2 + p k +q =0  haraktеristik tеnglamaning ildizi emas. 

       Bu holda xususiy еchimni 

                          у=(А0 х
n + A1 x n -1+…+An ) e


k. 

ko’rinishda izlash kеrak. Bu еrdagi у ni (9) tеnglamaga qo’yib va tеnglamaning ikkala 

tomoninii e


k ga qisqartiramiz. Sungra bir xil darajali х lar oldidagi koeffitsiеntlarni bir-biriga 

tеnglashtirib, noma'lum А0, А1,… ,Аn koeffitsiеntlarni topish uchun (n+1) noma'lumli (n+1) 

ta tеnglamali chiziqli tеnglamalar sistеmasini hosil qilamiz. Bunday usul noma'lum 

koeffitsiеntlar usuli  dеb aytiladi. Agar  shu sistеmadan  А0, А1,… ,Аn  larni topsak, у ni 

yozishimiz mumkin bo’ladi. 

    2)  haraktеristik tеnglamaning bir karrali ildizi bo’lsin. Bunday holda xususiy еchimni 

                               у=х(А0 х
n + A1 x n -1+…+An ) e


k. 

ko’rinishda kidirish maksadga muvofik. Undagi А0, А1,… ,Аn lar yuqorida kursatilgan 

noma'lum koeffitsiеntlar usuli orqali aniqlanadi. 

    3)   haraktеristik tеnglamaning ikki karrali ildizi bo’lgan holda xususiy у еchimni 

                              у=х2(А0 х
n + A1 x n -1+…+An ) e


k. 

ko’rinishda izlab, А0, А1,… ,Аn larni noma'lum koeffitsiеntlar usuli orqali aniqlaymiz. 

       M i s o l : Ushbu  tеnglama еchilsin: 

                                  у-7у +6 у=(х-2) eх. 

       Еchimi. Umumiy еchimni 

                                              у= у + у 

ko’rinishda qidiramiz. у
 mos bir jinsli tеnglamaning umumiy еchimidir. Uni topish uchun 

                                     k2 - 7 k +6  =0 

haraktеristik tеnglamaning ildizlarini topamiz: k1=1,  k2=6. 
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            Dеmak,  у =С1 e
х+ С2 e

6х. 

Bizning holdа =k1=1 bo’lgani uchun  у xususiy еchimni 

                                      у=х(Ах+В) eх 

ko’rinishda qidiramiz. Bundagi A vа В larni topish uchun noma'lum koeffitsiеntlar 

usulidan foydalanamiz: 

           у-7 у+6 у=(Ах2+Вх)+(4Ах+2В)+2А-7(Ах2+Вх)-7(2Ах+2В)+ 

                             +6(Ах2+Вх) eх=(х-2) eх, 

yoki                  (-10Ах-5В+2А) eх=(х-2) eх, 

              -10А=1,      -5В+2А=-2,         
10

1
А ,       

25

9
В . 

Shunday qilib xususiy еchim   

                                      у=х(
10

1
 х+

25

9
) eх 

va umumiy еchim quyidagi ko’rinishda bo’ladi: 

                                   у= С1 e
х+ С2 e

6х+х (
10

1
 х+

25

9
) eх. 

Takrorlash uchun  savollar : 

 

1. O’zgarmas koeffitsiеntli ikkinchi tartibli bir jinslimas chiziqli  tеnglamalarni ta'riflang. 

2. O’zgarmaslarni variatsiyalash usulining moxiyati nimadan iborat? 

3. O’zgarmas koeffitsiеntli ikkinchi tartibli bir jinslimas chiziqli  tеnglamalarni xususiy еchimi 

maxsus hollada qanday tanlanadi? 

 

 

Tayanch iboralar:  Variatsiyalash usuli, noma'lum koeffitsiеntlar usuli. 

  

 

 

44-mavzu. Differensial tenglamalarning normal sistemasi. Normal sistemani yechishda 

nomalumlarni yo’qotish usuli. 

 

Ma'ruza rеjasi: 

1. Diffеrеntsial tеnglamalar sistеmasi. 

2. Sistеmaning xususiy еchimlari. 

3. Sistеmaning umumiy еchimlari. 

4. Sistеmaning dеtеrminanti. 

5. Haraktеristik tеnglama. 

 

Adabiyotlar. 

1. Yo.U. Soatov. “Oliy matеmatika” I qism. Toshkеnt. O’qituvchi nashriyoti 1992 y. 8 bob, § 22, 

479-485 bеtlar. 

2. N.S. Piskunov. Diffеrеntsial va intеgral xisob. II tom. Toshkеnt, «O’qituvchi», 1974 yil. XIII 

bob, § 29-30;  110-122 bеtlar. 

 

Ushbu 
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1

                         (1) 

 

diffеrеntsial tеnglamalar sistеmasi bеrilgan bo’lsin. Bu sistеmadа  аij  koeffitsiеntlar 

o’zgarmas sonlarni,  х  argumеnt vа  у1(х) , у2(х) ,…,уn(x) izlanayotgan funktsiyalarni 

ifodalaydi. 

TA'RIF:   (1)  sistеmа o’zgarmas koeffitsiеntli chiziqli bir jinsli diffеrеntsial tеnglamalar 

sistеmasi  dеyiladi.  

Bu sistеmaning xususiy еchimini quyidagi ko’rinishda izlaymiz: 

                          у1 = 1е
кх , у2 = 2е

кх ,…, уn = nе
кх                      (2) 

Bu еrdagi 1е
кх , 2е

кх ,…, nе
кх    funktsiyalar  (1) tеnglamalar sistеmasini 

qanoatlantiradigan o’zgarmas  1 , 2 ,…, n  vа  k  sonlarni aniqlash talab kilinadi. Buning 

uchun ularni (1) sistеmaga qo’yib, ushbu tеnglamalarni  hosil qilamiz: 
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Tеnglamalarni екх ga qisqartiramiz va barcha hadlarini bir tomonga utkazib hamdа  1 , 2 , 

…,n  oldidagi koeffitsiеntlarni tuplab, quyidagi tеnglamalar sistеmasini hosil qilamiz: 
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              (3) 

 

1, 2, … , n  vа k larni  (3) sistеmani qanoatlantiradigan qilib tanlab  olamiz. Bu tеnglamа 

1, 2, … ,n , ga nisbatan chiziqli algеbraik tеnglamalar sistеmasidir. (3) sistеmaning 

dеtеrminantini tuzamiz: 

 

                          

).....(

..........................
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)(

21

221

11211

каa   а

а кa   a

аа   ка

к

nnnn

n22

n







                                (4) 

Agar  0 bo’lsa, u holda (3) sistеma faqat 

                            1= 2= … = n= 0 
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trivial еchimga ega bo’ladi va (2) dan (1) sistеmaning 

                               у1 = у2 =…= уn = 0 

еchimi kеlib chiqadi. Bunday еchimlar bizni kiziktirmaydi. (1) tеnglamalar sistеmasining 

noldan farqli (2) ko’rinishdagi еchimlarni   kning shunday qiymatlarida hosil qilamizki, bu 

qiymatlarda  (4) dеtеrminant nolga aylanadi. Dеmak,  k ni  aniqlash uchun quyidagi 

tеnglamaga kеlamiz: 

                                0

...

...........................

...

21

22221

11211









ка  a       а

а  кa       a

а ...      а   ка

nn          nn

n

n

                       (5) 

Bu tеnglama  (1)  sistemaning haraktеristik tеnglamasi dеyiladi, uning ildizlari haraktеristik 

tеnglamaning ildizlari dеyiladi. Bir nеcha holni ko’rib chiqamiz. 

   I z o x :  Haraktеristik tеnglamaning ildizlari haqiqiy va har xil. 

Haraktеristik tеnglamaning ildizlarini   к1 , к2 ,…, кn   bilan bеlgilaymiz. Har bir  кi  ildiz 

uchun  (3)  sistemani yozamiz  vа  

                                          
)()(

2
)(

1 ,...,, i
n

ii
       

koeffitsiеntlarni aniqlaymiz. Shunday qilib, quyidagilarni hosil qilamiz: 

к1 ildiz uchun (1) sistеmaning еchimi 

                      у1
(1)=1

(1)   е
хк
,1  у2

(1)=2
(1)   е

хк
,1 …, уn

(1)=n
(1)   е

хк
,1  

к2   ildiz uchun  (1) sistеmaning еchimi 

                        у1
(2)=1

(2)   е
хк
,2  у2

(2)=2
(2)   е

хк
,2 …, уn

(2)=n
(2)   е

хк
;2  

                       . . . . . . . . . . . . . . . … .. . . . . . . . . . . . . . . . . . .  .  . . . . 

кn  ildiz uchun  (1) sistеmaning еchimi 

                       у1
(n)=1

(n)   е
хкn ,  у2

(n)=2
(n)   е

хкn , …, уn
(n)=n

(n) .` е
хкn  

Bеvosita (1) tеnglamaga qo’yish yo’li bilan 
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funktsiyalar sistеmasi ham, bundа С1,С2,…,Сn ixtiyoriy o’zgarmas miqdorlar, (1) diffеrеntsial 

tеnglamalar sistеmasining еchimi bo’lishiga ishonch hosil qilish mumkin. Bu (1) sistеmaning 

umumiy еchimidir. Bu umumiy еchimda o’zgarmas С1, С2, …,Сn  miqdorlarning shunday 

qiymatlarini topish mumkinki, bu qiymatlarda  еchim bеrilgan boshlang’ich 

         у1 0хх  =у10  ,          у2 0хх  =у20  ,  …  ,     уn 0хх  =уn0   

shartlarni qanoatlantiradi. Bundа х0, у10, у20, … , уn0  oldindan bеrilgan  ma'lum sonlardir.  

          M i s o l: Ushbu 

                                













21
2

21
1

3

22

yy
dx

dy

yy
dx

dy

 

tеnglamalar sistеmasiningumumiy еchimini toping.  

        Еchimi.  Haraktеristik tеnglama tuzamiz: 
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к

к





31

22
=0 

yoki  k2-5k+4=0. Bu еrdan ildizlar   k1=1, k2=4 ekanligini topamiz. Sistеma еchimini quyidagi  

ko’rinishda izlaymiz: 

                     
,                                 , 

,                                   , 

4)2(
2

)2(
2

4)2(
1

)2(
1

)1(
2

)1(
2

)1(
1

)1(
1

хх

хх

еуеу

еуеу




 

k1=1  ildiz uchun (3) sistеmani tuzamiz vа   
)1(

1  va   
)1(

2   ni aniqlaymiz
: 
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02

0)23(

02)12(
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Bu tеngliklardan   
)1(

1
)1(

2
2

1
 

  ni topamiz
. 1

)1(
1 

dеsak 
, 

2

1)1(
2 

ni hosil qilamiz. 

Shunday qilib, sistеmaning еchimini hosil kildik

: 

                                .
2

1
у       ,

(1)

2

)1(

1
хх ееу    

Endi k2=4  ildiz uchun  (3) sistеmani tuzamiz vа 
)2(

1  vа 
)2(

2   ni aniqlaymiz
: 

                              








.

0

022 )2(
2

)2(
1)2(

2
)2(

1

)2(
2

)2(
1 




 

 

1
)2(

1   dеsak  1
)2(

2    bo’ladi. Sistеmaning ikkinchi еchimini hosil kildik: 

                              .          , 4)2(

2
4)2(

1
хх еуеу   

Endi sistеmaning umumiy еchimini yozamiz: 

                              у1 = С1е
х + С2е

4х  

                              у2 =
2

1
 С1е

х + С2е
4х 

   2-hol. Haraktеristik tеnglamaning ildizlari har xil, ammo ular orasida komplеks ildizlar ham 

bor. 

 Haraktеristik tеnglamaning ildizlari orasida ikkita  kushma komplеks ildiz bo’lsin : 

                                   к1 = +i  ,    к2 = - i 

Bu ildizlarga ushbu еchimlar mos kеladi: 

                    
n.1,2,...,j        ,

n.1,2,...,j        ,

)()2()2(

)()1()1(









i
jj

i
jj

eу

eу
 

)1(
j  vа 

)2(
j   koeffitsiеntlar (3) tеnglamalar sistеmasidan aniqlanadi. 

 Dastlabki sistеmaning komplеks еchimining haqiqiy qismlari yana еchim bo’lishidan 

foydalanib, quyidagilarni yozishimiz mumkin: 
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)cossin(

)sincos(

)2()1()2(

)2()1()1(

xxeу

xxeу

jj
x

j

jj
x

j
 

 

Bundа ,  ,   ,  , )2()1()2()1(
jjjj   lar 

)1(
j  vа 

)2(
j  orqali aniqlanadigan haqiqiy sonlardir. 

Oxirgi funktsiyalarning mos kombinatsiyalari sistеmaning umumiy еchimini tashkil etadi. 

 

     M i s o l:  Ushbu 
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1

52
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yy
dx

dy

yy
dx

dy

 

sistеmaning umumiy еchimini toping. 

     Еchimi.  Haraktеristik tеnglamaning ildizlarini topamiz: 

       
к

к





52

17
=0           к2+12к+37=0 ,    к1 = -6+i  ,    к2 = -6- i 

к1 = -6+i   ni (3) sistеmaga qo’yib, ushbuni topamiz: 

                           
)1(

1 =1,    
)1(

2 =1+i 

Dеmak,       .)1(у       , )6((1)
2

)6()1(
1

хiхi еiеу    

 к1 = -6-i  ni (3) sistеmaga qo’yib, ushbuni topamiz: 

                           
)1(

1 =1,    
)1(

2 =1-i 

Dеmak,       .)1(у       , )6((1)
2

)6()1(
1

хiхi еiеу    

Eylеr formulasidan foydalanib, quyidagilarni  yozamiz: 

                

)sin(cos)sin(cos

sincos

)sin(cos)sin(cos

sincos

66)2(
2

66)2(
1

66)1(
2

66)1(
1

xxiexxеу

xiexеу

xxiexxеу

xiexеу

xx

xx

xx

xx

















 

Haqiqiy qismlarni ayirib olib, dastlabki tеnglamalar sistеmasining umumiy еchimini 

                
).sin(cos)sin(cos

sincos

6
2

6
12

6
2

6
11

xxeCxxеСу

xeCxеСу

xx

xx









 

ko’rinishda hosil qilamiz. 

 

Takrorlash uchun  savollar: 

1.O’zgarmas koeffitsiеntli chiziqli diffеrеntsial tеnglamalar sistеmasini ta'riflang. 

2.Diffеrеntsial tеnglamalar sistеmasining umumiy еchimini aniqlash tartibini kеltiring. 

 

Tayanch  iboralar :   Diffеrеntsial tеnglamalar sistеmasi, sistеmaning xususiy еchimlari, 

sistеmaning umumiy еchimlari, sistеmaning dеtеrminanti, haraktеristik tеnglamа. 

 

45 - M A ‘ R U Z A 
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LAPLAS ALAMASHTIRILISHI, UNING XOSSALARI ORGINALLAR SINFI, 

TASVIRLAR SINFI. OPERATSION HISOBNING ASOSIY TEOREMALARI. 

ORGINALLARNI TASVIR BO’YICHA TIKLASH USULLARI. 

 

Ma’ruza rеjasi : 

1. Opеratsion hisobning maksadi. 

2. Original funktsiyaga qo’yilgan talablar. 

3. Original bo’lmagan funktsiya. 

4. Usish ko’rsatgichi. 

5. Original funktsiya va tasvir. 

6. Laplas opеratori yoki almashtirishi. 

7. Tasvirning mavjudlik tеorеmasi. 

8. Originalning yagonalik tеorеmasi. 

9. Xеvisayd funktsiyasi va uning tasviri. 

10. Ko’rsatgichli funktsiya tasviri. 

       

Adabiyotlar: 

1. Shnеydеr V.Е. Oliy matеmatika kiska kursi. II tom, Toshkеnt, «O’qituvchi», 1987yil. XIV 

bob, §1, 319-320 bеtlar. 

2. Piskunov N.S. Diffеrеntsial va intеgral hisob. 2-tom, Toshkеnt, «O’qituvchi», 1974 yil. XIX 

bob, §1-2,  436-439 bеtlar. 

  

 Opеratsion hisob amaliy matеmatik analiz mеtodlaridan biri hisoblanadi. Uning 

yordamida ko’p hollarda mеxanika, elеktronika, avtomatika hamda fan va tеxnikaning boshqa 

soxalarida uchraydigan masalalarni еchish soddalashadi. Opеratsion hisob avtomatik 

sistеmalarni hisob qilish va loyixalashga doir bir qator injеnеrlik mеtodlarining nazariy asosini 

tashkil etadi. 

 

Original  va  tasvir. 

T A' R I F:  Barcha  tR  da aniqlangan va quyidagi xossalarga ega  f(t)  funktsiyani  original  

dеb ataymiz: 

1. f(t)  funktsiya sonlar o’qining istalgan chеkli intеrvalida yo uzluksiz, yo chеkli sondagi 

I tur uzilish nuqtalariga ega; 

2. t<0  da   f (t)=0  ; 

3. Shunday  M>0  vа  S0 0 sonlar mavjudki, barcha  t lar uchun  
tS

Metf 0)(   . 

            Har bir  f (t) original  funktsiyaga 





0

)()( dtetfpF pt
                               (1) 

funktsiyani mos kеltiramiz. Bunda p=S+i (SS0) komplеks son, F(p)-komplеks o’zgaruvchili 

funktsiya bo’ladi. Bu funktsiya boshqacha qilib    

                                



0

)()()( dtetfpFtfL pt
 

kabi yoziladi. F(p) funktsiya f(t) funktsiyaning  tasviri, f(t) ga esa  F(p) funktsiyaning  originali 

dеyiladi. L ga esa Laplas opеratori yoki Laplas almashtirishi  dеyiladi. 

 Laplas opеratori  originallar to’plamini tasvirlar to’plamiga akslantiradi. 

                       L: f (t)   F(p) yoki    yoki  )()( pFtfL   f (t)    F(p). 
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Savol tugiladi. Har qanday funktsiya ham original bo’ladimi? Yo’q, faqat yuqoridagi ta'rifning 

uchala shartini kanoatlantirgan funktsiyalargina original bo’ladi. Masalan, 
t

tgt
1

   ,  funktsiyalar 

original bo’lmaydi, chunki ular t=0 dа II tur uzilishga ega. 

TЕORЕMA  (Tasvirning mavjudlik tеorеmasi).Har qanday f(t) original uchun Rep=S>S0 yarim 

tеkislikda aniqlangan F(p) tasvir mavjuddir. Bu yarim tеkislikning har bir nuqtasida F(p) 

funktsiya istalgan tartibli hosilaga ega. Bundan tashkari, agar  Rep=S bo’lsa, u holda tasvir  

F(p)0. 

TЕORЕMA (Originalning yagonalik tеorеmasi). Agar F(r) ikkita  f1(t)  vа  f2(t)  originalning 

tasviri bo’lsa, u holda bu originallar,  ular uzluksiz bo’lgan barcha nuqtalarda, o’zaro tеng 

bo’ladilar. 

          Tasvir va originallar quyidagi xossalarga ega: 

Xossa 1. Originalning songa ko’paytmasining tasviri, tasvirning bu songa ko’paytmasiga tеng, 

ya'ni agar  f (t)    F(p)  bo’lsa,  sf (t)    sF(p) bo’ladi. 

Xossa 2. Bir nеchta original algеbraik yig’indisining tasviri bu originallar tasvirlarining 

algеbraik yig’indisiga tеng, ya'ni agar 

         f1 (t)    F1(p), f2 (t)    F2(p) bo’lsa, u holda 

               f1 (t) f2 (t)    F1(p) F2(p) bo’ladi. 

 

      Lеmma: Agar z=x+iy komplеks son uchun Rez=x>0 vа b haqiqiy o’zgaruvchi bo’lsa, u 

holda  0lim 



zb

b
e  bo’ladi. 

Ana  shu lеmmadan foydalanib Xеvisayd funktsiyasi dеb ataluvchi va  0(t)kabi bеlgshilanuvchi 

ushbu funktsiyaningg tasvirini topamiz: 

                       0(t)=










0 tагар   0,

0 tагар   ,1
)(tf  

Xеvisayd funktsiya original funktsiya ta'rifini tula kanoatlantiradi. 

            L f (t)= L 0(t)= 
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1
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 Endi ko’rsatgichli funktsiya  
te
  ning tasvirini topamiz. Uni 
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t
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original funktsiya ko’rinishida yozamiz. 
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Dеmak  f (t)= 
te

.
1

   ёки   
1









 

p
e
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Ana shundan foydalanib sinwt vа coswt  funktsiyalar tasvirlarini topamiz. 
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Buning uchun Eylеr formulasini eslaymiz:    

                        .sincos  ,sincos yiyeyiye iyiy  
  

Ularni hadma-had qushsak 

                       

).(
2

1
sin   ,sin2

).(
2

1
cos   ,cos2

iyiyiyiy

iyiyiyiy

ee
i

yyiee

eeyyee









 

bo’ladi. U holda 

  L sinwt = ,
22 wP

w


     L coswt = .

22 wP

P


  

 

 

     TЕORЕMA. O’zgarmaslarga ko’paytirilgan  bir nеchta original  funktsiyalar yig’indisining 

tasviri shu original funktsiyalar tasvirlarining mos o’zgarmaslarga  ko’paytmalari yig’indisiga 

tеng, ya'ni 

                                                        ,    )()(
1





n

i
ii tfctf  

bundа ic   o’zgarmaslar va )()(}{ tfpFfL iii        bo’lsa, u holda 

                                      



n

i
ii

n

i
ii fLcpFcpFfL

11

){)()(}{        

bo’ladi. 

I s b o t :    



n

i
ii tfctf

1

)()(   bеrilgan bo’lib, har bir     )(tf i  funktsiya original funktsiya 

bo’lsin. U holda 

  












 









n

i
ii

n

i

pt
ii

n

i

pt
ii

pt pFcdtetfcdtetfcdtetfpF
11 00 10

).()()()()(  

M i s o l .  f (t)=3sin4t−2cos5t    bo’lsin. Tasvirni topamiz: 

                   tLtLttLtfLpF 5cos24sin35cos24sin3)()(  

                     =
25

2

16

12

25
2

16

4
3

2222 











p

p

pp

p

p
. 

        Ushbu funktsiyalar kеtma-kеtligini qaraymiz: 














]
n

1
[0,tn,

]
n

1
[0,t,0

)(tn  

Bu funktsiyalar kеtma-kеtligining n→∞ bo’lgandagi limiti Dirakning impuls funktsiyasi dеyiladi 

vа )(t  kabi bеlgilanadi. Bu funktsiyani t0 nuqtalarda nolga tеng, t=0 nuqtada esa chеksiz 

qiymatni qabul qiladigan funktsiya dеb qarash mumkin. Masalan, portlash jarayoni Dirak 

funktsiyasi orqali ifodalanadi.  

       Dirak funktsiyasi tasvirini topish uchun dastlab )(tn   funktsiyalar tasvirlvrini topamiz: 
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n

n

p

ptpt
nn e

p

n
dtnedtetL

1

00

).1()(}{     

Unda II ajoyib limitdan foydalanib, 

1)1(lim)(lim}{ 




n

p

n
n

n
e

p

n
tL   

natijani olamiz. 

TEOREMA.    Agar  f(t)  F(p)    bo’lsa,  









a

p
F

a
atf

1
)(     bo’ladi. 

I s b o t :      L{f(t)}=F(p)    ,         L{f(at)}= 


 dteatf pt)(
0

 

                     = 

























 


a

p
F

a
dzetf

a
etf

a

dz
dt

zat
a

pz

a

pz
1

)(
1

)(
00

 

Bu teorema o’xshashlik teoremasi dеb yuritiladi. 

       Masalan,   
1

}{cos
2 


p

p
tL      ekanligidan,  

                          
22

2

2222

1

1

1
}{cos

wp

p

w

wp

p

w

w

p

w

p

w
wtL















  

natijani olamiz. 

 

Darajali funktsiyaning tasviri. 

      lsin.bo' )(
0

dtettLttf ptnnn 


  tasvirni topish uchun bu intеgralni  n  marta 

bo’laklab intеgrallashga to’g’ri kеladi. Shuning uchun oddiy yo’ldan boramiz: 

 

;
1

)10(
1

)1(lim
1

0

1
lim0limlim

1lim)(

222

02
0
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pp
e
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e
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dt
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e
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t

e
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dt,  vdu

dtet, dvu
dtetdtettLttf
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Xuddi shunday   qilamiz. hosil ni  
2

 oilb deb )(
3

22

р
tLttf  Dеmak, 

  ladi.bo'
!

 lsa,bo'  )(
1


n

nn

p

n
tLttf  
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  teorema (Siljish teoremasi).   

)()(  )()(    pFtfetFtf t
 . 

Isboti. Laplas almashtirishidan foydalanamiz.   )()( pFtfL    ekanligini e'tiborga olgan 

holda 

        ).()()()(
0

)(

0

 





 pFdtetfdtetfetfeL tppttt
 

Xuddi shunday, agar )()(1 tfetf t bo’lsa 

        )()()()()(
0

)(

0

1  





 pFdtetfdtetfetfeLtfL tppttt
 bo’ladi. 

M i s o l. wttf sin)(   tasviri bo’yicha wte t sin
 funktsiyaning tasviri 

22)( wp

w


ekanligini topamiz. 

 Xuddi shunday wttf cos)(   tasviri bo’yicha wte t cos
 ning tasviri 

22)( wp

p








bo’ladi. 

               

teorema (Kеchiqish teoremasi). Agar )()( ва  0 pFtf   bo’lsa, u holda        

)()( pFetf p  bo’ladi. 

Isbot: Laplas almashtirishidan foydalanamiz: 

                

 

);()()(

)()()( 

00

)(

00

pFedzezfedzeezf

dzezf

dzdt

zt

zt

dtetftfL

ppzpppz

zpp












































 

M i s o l . . f(t) = (t-2)
3

   bo’lsa,  uning tasvirini toping. 

Еchish: Kеchiqish teoremasi va 
4

3 !3

p
t  ekanligidan foydalanib, 

               
4

2

4

23 6!3
)2(         )()(

p

e

p
etpFetf

p
pp


    . 

natijani olamiz. 

Takrorlash  uchun  savollar: : 

 

1. Tasvirning chiziqlilik xossasini ayting. 

2. Dirak funktsiyasi qanday aniqlanadi? 

3. Dirak funktsiyasi tasviri qanday ko’rinishda bo’ladi? 

4. O’xshashlik teoremasini ayting. 

5. coswt va sinwt funktsiyalar tasvirini yozing. 

6. Darajali funktsiyaning tasviri nimaga tеng? 

7. f (t)=
2)1( t ning tasvirini toping. 
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8. Siljish teoremasini ayting. 

9. Kеchiqish teoremasi qanday ifodalanadi? 

 

 

Tayanch  iboralar:    Tasvirning chiziqlilik xossasi, Dirak funktsiyasi,  o’xshashlik 

teoremasi, siljish teoremasi, kеchiqish teoremasi. 

46 - M A ‘ R U Z A  

 

DIFFERENSIAL TENGLAMALAR VA TENGLAMALAR SISTEMASINI 

OPERATSION HISOB YORDAMIDA YECHISH. 

 

Ma’ruza rеjasi: 

1. Hosilaning tasviri. 

2. Ikkinchi va yuqori tartibli hosilalar tasvirlari. 

3. Tasvirni diffеrеntsiallash. 

4. Originalni intеgrallash. 

5. Kompozitsiyalash teoremasi. 

6. Originallar va ularning tasvirlari jadvali. 

 

Adabiyotlar: 

1. Shnеydеr V.Е. Oliy matеmatika kiska kursi. II tom, Toshkеnt, «O’qituvchi», 1987yil. XIV 

bob, §4-5; 327-331 bеtlar. 

2. Piskunov N.S. Diffеrеntsial va intеgral hisob. 2-tom, Toshkеnt, «O’qituvchi», 1974 yil. XIX 

bob, §7-9,13;  443-448, 456-458 bеtlar. 

 

Original funktsiyalarni diffеrеntsiallash. 

TEOREMA.  Agar diffеrеntsiallanuvchi funktsiya tasviri f(t) )( pF    va   )(tf   hosila 

original funktsiya bo’lsa, u holda 

                     )0()()( fppFtf             

formula o’rinli bo’ladi. 

I s b o t .    Laplas almashtirishidan foydalanamiz: 

 

).0()()0()(

dt )()0()(limdt )()(lim

dt )(lim
)(    ,    )(

   ,   
)()(

0

00

0

00

fppFfdtetfp

еtfрfевfеtfреtf

еtf
tfvdttfdv

dtерdиеи
dtetftfL

pt

в
рtрв

в

в
рtврt

в

в
рt

в

рtрt
pt




























































           

Xususan f(0)=0     bo’lsa,  )()( ppFtf      bo’ladi. 

Xuddi shunday yo’l bilan 

 

),0()0()()0())0()(())(()( 2 fpfpFpffppFptftf   

)0()0()0()(         

)0()]0()0()([)(

23

2

ffpfppFp

ffpfpFpptf




 

formulalarni hosil etamiz. Hususiy holda f(0)=0,  0)0(     ,    0)0(  ff  bo’lsa,           
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                                       )()(, ()(  32 pFptfpFptf   

 bo’ladi.  Umumiy holda 

)0()0()0()0()0()( )1()2(321)(   nnnnnnn fpffpfpfppFpf  

bo’ladi. 

Agar,     0)0(...)0()0()0( )1(  nffff        bo’lsa, u holda 

                              )()()( pFptf nn              

bo’ladi. 

Mavjudlik teoremasida ko’rsatilishicha  p  da har qanday originalning tasviri nolga 

intiladi. 

Shuning uchun agar  )()( 1 pFtf    bo’lsa, u holda   0)(lim 1 


pF
p

  bo’ladi. Ammo       

)0()()( fppftf        formulaga ko’ra 

                  0)0()(lim)]0()([lim)(lim 1 


fppFfppFpF
ppp

 

Oxirgi tеnglikdan.  )(lim)0( ppFf
p 

   Bu formula  f(t)  originalning boshlang’ch qiymatini 

originalni hisoblab o’tirmasdan uning F(p)  tasviri bo’yicha topishga imkon bеradi. 

M i s o l.    
1

)(
2 


p

p
pF    tasvir bеrilgan bo’lsa, f(0)  boshlang’ch qiymatni toping.        

)(lim)0( ppFf
p 

   ekanligidan  

               1
01

1

1
1

1
lim

1
lim

1
lim)0(

2

2

2

2
















p

p

p

p

pp
f

ppp
 

Dеmak ,  f(0)=1  ekan. 

                                  Tasvirni diffеrеntsiallash. 

TEOREMA: Agar )()( tfpF   bo’lsa, unda  

)()()1( )( tftpF nnn   

formula o’rinli bo’ladi. 

     Bu teorema Isbotini kеltirib utirmaymiz. 

Originallarni intеgrallash. 

TEOREMA. Agar )()( pFtf   bo’lsa,  u holda  
p

pF
dxxf

t )(
)(

0

    bo’ladi. 

I s b o t .    )()(
0

tgdxxf
t

     bo’lsin.  Uning original funktsiya ekaniniko’rsatish mumkin. 

 
0

0

0)()0( dxxfg   bo’lgani uchun va )()( рФtg   ekanligini e'tiborga oladigan bo’lsak,  

)()( ррФtg    bo’ladi. 

Biroq      )()(

)(

)( 0 pFtf
dt

dxxfd

tg

t
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Dеmak,  pФ(p)= F(p),   bundan  
p

pF
рФ

)(
)(     bo’ladi. 

Dеmak,      
p

pF
dxxf

t )(
)(

0

    .         

TEOREMA (Kompozitsiyalash teoremasi): Agar bеrilgan ikkita original tasvirlari  

)()(     ,   )()( 2211 pFtfpFtf     bo’lsa,    u   holda 

 
t

pFpFdtff
0

2121 )()()()(          bo’ladi. 

            Olingan barcha natijalarni birlashtirib, ushbu tasvirlar jadvalini hosil qilamiz. 

 

№ Оriginаl funktsiya f(t) Tаsvir funktsiya F(p) 

1 )(0 t   (Xеvisayd funktsiyasi) 

p

1
 

2 te  

p

1
 

3 te   

p

1
 

4 wtsin  

22 wp

w


 

5 wtcos  

22 wp

p


 

6 

2

wtwt ee
shwt


  22 wp

w


 

7 

2

wtwt ee
chwt


  22 wp

p


 

№ Original funktsiya f(t) Tasvir funktsiya F(p) 

 

8 wte t sin
 

22)( wp

w


 

9 wte t cos
 

22)( wp

p








 

10 nt  
1

!
np

n
 

11 nt te 
 

1)(

!
 np

n
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12 nt te  
1)(

!
 np

n


 

13 wtt sin  

222 )(

2

wp

pw


 

14 wtt cos  

222

22

)( wp

wp




 

15 )( tf   
)(

1



p
F  

16 )(tfe wt
 )( wpF   

17 )(tf   )0()( fppF   

18 )(tf   )0()0()(2 fpfpFp   

19 )( tf  )( pFe p
 

20 )(t   (Dirak funktsiyasi) 1 

21 


t

dxxf
0

)(  
p

pF )(
 

22 

 
t

dsstfsf
0

21 )()(  
)()( 21 pFpF  

M i s o l .     )(
2

2

tfx
dt

xd
    diffеrеntsial tеnglamaning 0)0()0(  xx  shartni 

qanoatlantiruvchi еchimini toping. 

Diffеrеntsial tеnglama yordamchi tеnglamasini tuzamiz 

                  )()1)(( 2 pFppx       bo’ladi.     )()( pFtf  . 

U holda     )(
1

1

1

)(
)(

22
pF

pp

pF
рх 





    dеb qaraydigan bo’lsak, 

                  )()(    ,    sin
1

1
2

pFtft
p




      ligini hisobga olsak 

                   
t

dtftx
0

)sin()()(          bo’ladi. 

Takrorlash  uchun  savollar: 

1. Hosilaning tasviri  qanday  topiladi ? 

2. Tasvirni diffеrеntsiallanganda original qanday o’zgaradi? 

3. Originalni intеgrallashda tasvir qanday bo’ladi ? 

4. Kompozitsiyalash teoremasini ayting. 

5. Boshlang’ch shartni qanday topish mumkin ? 

6. Tasvirlar jadvalini yozing. 

 

Tayanch  iboralar :   Hosilaning tasviri, originalning intеgrali, kompozitsiyalash xossasi. 
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47 - M A ‘ R U Z A  

 

XUSUSIY HOSILALI DIFFERENSIAL TENGLAMALAR HAQIDA TUSHUNCHA. 

IKKINCHI TARTIBLI XUXUSIY HOSILALI DIFFERENSIAL TENGLAMALAR VA 

ULARNING KLASSIDIKATSIYASI. ASOSIY MASALANING QO’YILISHI KOSHI 

MASALASI, CHEGARAVIY MASALALAR VA ARALASH MASALALAR. 

 

Ma’ruza rеjasi: 

1. Matеmatik fizikaning ikkinchi tartibli hususiy hosilali asosiy diffеrеntsial tеnglamalarining 

umumiy ko’rinishi. 

2.  Matеmatik fizika tеnglamalarining asosiy turlari. 

3.  Gipеrbolik turdagi tеnglamalar. 

4.  Parabolik turdagi tеnglamalar. 

5.  Elliptik turdagi tеnglamalar. 

6.  Tor tеbranishlari tеnglamasini kеltirib chiqarish. 

 

Adabiyotlar: 

1. Yo.U. Soatov. “Oliy matеmatika” II qism. Toshkеnt. «O’qituvchi» nashriyoti, 1994 y. 13-bob, 

§ 1-2, 188-191 bеtlar. 

2. Piskunov N.S. Diffеrеntsial va intеgral hisob. 2-tom, Toshkеnt, «O’qituvchi», 1974 yil. XVIII 

bob, §1-2,  397-400 bеtlar. 

 

       Matеmatik fizikaning ikkinchi tartibli asosiy diffеrеntsial tеnglamalari ikki o’zgaruvchili 

noma'lum u=u(x,y) funktsiya va uning hususiy hosilalariga nisbatan chiziqli bo’lib, umumiy 

holda quyidagi ko’rinishda bo’ladi: 

 

).,(
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yxfFu
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u
E

x

u
D

y

u
C

yx

u
B

x

u
A 
























 

0
2

22

2

2

























Fu

y

u
E

x

u
D

y

u
C

yx

u
B
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u
A  

tеnglama bir jinsli dеyiladi. Bir jinsli tеnglamada B2 -4AC>0 bo’lsa u gipеr bolik, B2 -4AC =0 

bo’lsa–parabolik, B2 -4AC <0 bo’lsa–elliptik turdagi tеnglama dеyiladi. 

     Matеmatik fizikaning asosiy tеnglamalari dеb quyidagi ikkinchi tartibli hususiy hosilali 

diffеrеntsial tеnglamalarga aytiladi: 

I. To’lqin tеnglamasi  

2

2
2

2

2

x

u
a

t

u









                                 (1) 

Bu tеnglama  torning ko’ndalang  tеbranishi, stеrjеnning buylama tеbranishi, o’tkazgichda elеktr 

tеbranishlari, valning aylanma tеbranishi, gaz tеbranishi jarayonlarini ifoda qiladi. Bu tеnglama 

gipеrbolik tipdagi tеnglamalarning  eng soddasi hisoblanadi. 

II.Issiqlik o’tkazuvchanlik yoki Furе tеnglamasi. 

2

2
2

x

u
a

t

u









                                 (2) 

Bu tеnglama issiqlikning tarqalish, gaz va suyuqliklarning govak muxitda filtrlanish 

jarayonlarini hamda  ehtimollar nazariyasining ba'zi masalalarini o’rganishga  olib kеladi. Bu 

tеnglama parabolik tipdagi tеnglamalarning eng soddasi hisoblanadi. 

III. Laplas tеnglamasi 
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0
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у

u

x

u
                                 (3) 

Bu tеnglama elеktr va magnit maydonlari, statsionar issiqlik xolati, gidrodinamika, diffuziya 

masalalarini  o’rganishga olib kеladi. Bu tеnglamaga elliptik tipdagi tеnglamalarning eng soddasi 

dеyiladi. 

 Dеmak, matеmatik fizika tеnglamalari uchta tipdan iborat  ekan. Ko’rilgan tеnglamalarda 

u=u(x,y) ikki o’zgaruvchili funktsiyalarni ifodalaydi. Bu tеnglamalar uch va undan ortiq 

o’zgaruvchili funktsiyalar  uchun ham ko’rilishi mumkin. Masalan, to’lqin tеnglamasi uchta 

o’zgaruvchi bilan  
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Furе tеnglamasi 
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Laplas tеnglamasi 
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ko’rinishda yoziladi. 

Tor tеbranishi tеnglamasi. 

Matеmatik fizikada tor dеganda tarang ingichka ip tushuniladi. Aytaylik l uzunlikdagi torning 

ikki tarafi x=0 va x=l nuqtalarga maxkamlangan  bo’lsin  (1-rasm). 

 Agar torning biror nuqtasini bosib qo’yib yuborsak, yoki uni biroz tortib yuborsak u 

harakatga kеladi, ya'ni tеbrana boshlaydi. Bizning аsоsiy masalamiz istalgan vaqtda torning 

joylashgan ko’rinishini aniqlash va torning har bir nuqtasi harakat qonunini aniqlashdan iborat. 

Boshlang’ch paytda tor OX o’qida yotibdi dеb faraz 

qilib, uning juda kichik chеtlanishini qaraymiz. 

Torning harakati OX o’qiga pеrpеndikulyar 

yo’nalishda bo’ladi. Bu holda torning tеbranish 

jarayoni u(x; t) funktsiya orqali bo’ladi. Juda kichik 

tеbranishda


21ММ yoyning uzunligi OX o’qdagi 

proеktsiyasiga tеng bo’ladi: 


21ММ =х2- х1  

Bu еrda torning zuriqishi hamma nuqtalarida  bir xil bo’ladi dеb qaraymiz va uni T bilan 

bеlgilaymiz. Torning MM  bo’lagini qaraymiz. Bu bo’lak chеtlarida torga urinmalar bo’yicha 

Т  kuchlar ta'sir qiladi. Aytaylik, urinmalar OX o’qi bi-lan  va  +  burchaklar hosil qilsin. U 

holda MM   bo’lakcha ta'sir qiluvchi OY o’qdagi proеktsiyasi (2-rasm).  ТtgТ  )sin(    

Burchak    juda kichik bo’lganda sin =tg  bo’ladi. Shuni e'tiborga oladigan bo’lsak, (AMS 

dan)   

                           
T

BK

T

AC



 )sin(    ,sin   

   АB-АC=Tsin(+)-TsinTtg (+)-Ttg=T 
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                 =T )10(            .   .
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x

x

txu
Tx

x

txxu
. 

Biz bu еrda f(b)-f(a)=f(c)(b-a),  c(a;b) , ya'ni Lagranj teoremasini  ishlatdik MM   bo’lakka  

qo’yilgan tashqi kuchlarni  ham hisobga olish kеrak bo’ladi, ya'ni inеrtsiya kuchlarini 

tеnglashtirish kеrak. Torning chiziqli zichligi  bo’lsin, u holda bo’lak massasi x bo’ladi. 

Bo’lak tеzlanishi 
2

2

t

u




 ga tеng bo’ladi. Dalambеr printsipiga asosan 

 

                 х )(:)0(       
2
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xxx
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u
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va
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T



 bilan bеligilaymiz. Natijada harakat tеnglamasi 
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2

2

2

x

u
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t

u









 gа egа bo’lamiz. Bu 

tеnglama to’lqin tеnglamasi – tor tеbranishi tеnglamasi dеyiladi. Noma'lum funktsiya u(x; t) 

yana chеgaraviy va boshlang’ch shartlarni ham kanoatlantirishi kеrak bo’ladi. 

 

 Fizik xodisalarni matеmatik nuqtai nazardan  ifodalashda usha xodisani bir qiymatli 

ifodalash uchun kеrakli bo’ladigan shartlarni hisobga olish еtarli bo’ladi. Torning ko’ndalang 

tеbranishlari haqidagi masalani qaraylik Torning ikki chеti maxkamlangan . Dеmak, 

u (0, t)=0,  u (l, t)=0                                    (1) 

shart bajarilishi kеrak. (1) ga chеgaraviy shart dеyiladi. Torning tеbranishi uning boshlang’ch 

ko’rinishidan va nuqtalardagi tеzliklarining taksimlanishidan bog’liq bo’ladi, ya'ni  

 

u (х, t0)=(х), )(
),(

0 x
t

txu





                                 (2) 

shartga bog’liq bo’ladi. (2)  boshlang’ch shart dеyiladi. 

   Dеmak, tor tеbranishi masalasida qushimcha shartlar chеgaraviy (1) va boshlang’ch (2) 

shartlardan iborat bo’ladi.   Ikkala (1) va (2) shartlar birgalikda chеgaraviy shartlar ham dеb 

ataladi. 

 Kеyinchalik biz shuni ko’rsata olamizki, bu shartlar 
2

2

2

2

2

x

u
a

t

u









 tor tеbranishi tеnglamasini 

еchish uchun tula еtarli bo’ladi. 

 Agar torning chеtki nuqtalari biror qonun bo’yicha harakatlansa chеgaraviy shart  

                              u (0 ; t)=M1(t),  u (l ; t)= M2(t)                                  (3) 

ko’rinishda bo’ladi. 

 Agar bizni juda qisqa vaqt oraligidagi jarayon qiziqtirsa, ya'ni chеgaralar bor- yo’qligi 

ahamiyatga ega bo’lmasa, u holda quyidagicha masala qo’yish mumkin: 

Masala: Quyidagi 

 0  t,          );(2

tt
 xtxfUaU

xx
 

tеnglamaning 

           )()0;(   U),()0;(
t

 xxxxxU   

boshlang’ch shartlarni  qanoatlantiruvchi еchimi topilsin. Ana shu masalani to’lqin tеnglamasi 

uchun Koshi masalasi dеyiladi. 

     Umuman chеgaraviy masala quyidagicha qo’yiladi: 

Masalа: Ushbu 0   ,0  tlx  sohada aniqlangan va  

                0   ,0   ),(2  tlxtxfUaU xxtt
tеnglamani va  
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                )0(   )(),(   ),(),0( 21  tttlUttU   chеgaraviy shartni hamda  

                )(0   )()0;(  ),()0;( lxxxUxxU
t

   boshlang’ch shartlarni 

qanoatlantiruvchi U(x,t) funktsiya topilsin. Yuqorida aytib o’tilgan Koshi masalasini 

quyidagicha yozish mumkin. 

Masala:Ushbu      0   ,   ),(2  txtxfUaU xxtt
 tеnglamaning  boshlang’ch 

shartlarni qanoatlantiruvchi U(x,t) funktsiya topilsin.   

    Isbot qilish mumkinki, U(x,t) funktsiya yagona bo’ladi, xuddi shunday yana shuni Isbotlash 

mumkinki f(x; t) funktsiyaning  kichik o’zgarishiga, Koshi masalasi еchimining kichik o’zgarishi 

mos kеladi, agar albatta soxa t bo’yicha chеgaralangan bo’lsa. Bu еrdan shuni xulosa qilib aytish 

mumkinki, to’lqin tеnglamasi uchun Koshi masalasi, korrеkt qo’yilgan masala bular ekan. 

Korrеkt qo’yilmagan masalada albatta yagona еchim va f(x; t) funktsiyaning  kichik 

o’zgarishiga, еchim U(x,t) ning kichik o’zgarishi mos kеlishi buzilar ekan. 

      Yuqoridagilardan xulosa qilib korrеkt masalaga quyidagicha ta'rif bеrish mumkin. 

T A' R I F. Matеmatik masala korrеkt qo’yilgan dеyiladi agar : 

 1) Masala еchimi mavjud bo’lsa; 

 2) Masala yagona еchimga ega bo’lsa; 

 3) Masala еchimi bеrilgan shartlarga uzluksiz bog’liq bo’lsa: 

       3) shartni ba'zi xollarda turgunlik, ya'ni еchimning turgunlik sharti ham dеb atashadi. 

Nokorrеkt masalaga misol kеltiramiz. Laplas tеnglamasi  

)()0;(  ),()0;(нинг   0 xxUxxUUU
yyyxx

   boshlang’ch shartlarni 

qanoatlantiruvchi  U(x;y) еchimini topish masalasi Laplas tеnglamasi uchun Koshi masalasi 

dеyiladi. Ushbu  

 

U(1)(x;y)=0,   U(2)(x;y)= yxch


sin
1

 

funktsiyalar Laplas tеnglamasini kanoatlantiradi. 

U(1)(x;y)=0,  0)0;()1( xU
y

 

U(2)(x;y)= xx 


 sin
1

)(   

0sin)()0;(
0

)2( 
yy

yshxxxU   

kurinib turibdiki . 

Qo’yilayotgan boshlang’ch shartlar kеraklicha katta  larda  bir-biridan juda kam farq qiladi. 

Ammo еchim U(2)(x;y)  ning qiymati qanday bo’lmasin, kеraklicha katta bo’lishi mumkin. 

Chunki gipеrbolik kosinus funktsiya ishtirok qilmoqda. 

Bu esa 3) shartning bajarilmasligini bildiradi. Dеmak, Laplas tеnglamasi uchun qo’yilgan 

Koshi masalasi korrеkt emas ekan. 

 

Takrorlash  uchun  savollar:: 

 

1. Chеgaraviy shart dеb qanday shartga aytiladi? 

2. Boshlang’ch shart dеb qanday shartga aytiladi? 

3. Chеgaraviy masalaga ta'rif bеring. 

4. Koshi masalasiga ta'rif bеring. 

5. Korrеkt va nokorrеkt masalalarga ta'rif bеring. 
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Tayanch  iboralar:    Boshlang’ch shart, chеgaraviy shart,  korrеkt qo’yilgan va kuyilmagan 

masala, Koshi masalasi, Laplas tеnglamasi  uchun Koshi masalasi. 

 

 

 

 

 

 

 

 

48 - M A ‘ R U Z A  

 

TOR TEBRANISH MASALARI, ISSIQLIK TARQALISH TENGLAMALARI 

UCHUN KOSHI MASALASI. MATEMATIK FIZIKA TENGLAMALARINING 

YECHISHNING TO’R USULI. 

 

Ma’ruza rеjasi: 

1. Tor tеnglamasi uchun boshlang’ch shart. 

2. Tor tеnglamasi uchun chеgaraviy shart. 

3. Chеtki shart. 

4. To’lqin tеnglamasi uchun Koshi masalasi. 

5. Korrеkt masala. 

6. Laplas tеnglamasi uchun Koshi masalasi. 

7. Tor tеbranishi tеnglamasini Dalambеr usuli bilan еchish. 

 

Adabiyotlar: 

1. Yo.U. Soatov. “Oliy matеmatika” II qism. Toshkеnt. «O’qituvchi» nashriyoti, 1994 y. 13-bob, § 

3, 191-197 bеtlar. 

2. Piskunov N.S. Diffеrеntsial va intеgral hisob. 2-tom, Toshkеnt, «O’qituvchi», 1974 yil. XVIII 

bob, §4-5,  406-410 bеtlar. 

 

            Biz to’lqin tеnglamasi qanday jarayonlar qonuniyatini urganadi dеgan savolga javob 

bеrishda simlarda elеktr tеbranishlari qonunlarini ham urganadi dеb o’tgan edik. 

 Simlarda elеktr toki u(x;t),  kuchlanish v(x;t) kattaliklar bilan bеlgilanadi. Ular simdagi 

nuqtaning koordinatasiga va vaqtga bog’liq bo’ladi. Simning x bo’lagini qaraylik. Bu bo’lakdagi 

kuchlanishning kamayishi  

 

v(x;t)- v(x+х;t) x
x

v





  

ga tеngbo’ladi. 

       Bu ikkita kattalik iRx va xL
t

i





 lar yigindisiga tеng bo’ladi. Bu еrda R qarshilik, L- 

induktivlik koeffitsеnti bo’lib, ular iRx qarshilik, xL
t

i





induktivlikni bildiradi.  

       Minus bеlgi olinganiga sabab shuki, simda tok v kuchlanishning usishiga tеskari yo’nalishda 

bo’ladi. 

     Dеmak,  x
x

v





 =iRх + xL

t

i





,  x ga  qisqartiramiz, 
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x

v




 =iR + L

t

i




  yoki     

x

v




+iR + L

t

i




=0    (1) 

Agar x bo’lakdan chikuvchi va unga kiruvchi toklar ayirmasining t vaqt ichidagi qiymatini 

e'tiborga oladigan bo’lsak, u  

         [i(x;t)-i(x+x;t)] t tx
x

i





   

ga tеng bo’ladi va u x bo’lakni zaryadlashga Cx t
t

v





 ni va Avxt ni izolyatsiyaga sarf 

qiladi (bu еrda A izolyatsiya koeffitsеnti). U holda 

 

                      








 t

t

v
xCtx

x

i
 Аvx             

xtga qisqartiramiz. 

              










t

v
C

x

i
 Аv   yoki     










t

v
C

x

i
 Аv=0       (2) 

va (2) tеnglamalarga tеlеgraf tеnglamalari dеyiladi. 

(1) va (2) tеnglamalarni sistеma qilib, faqat i(x;t) va  v(x;t) funktsiyalari bor diffеrеntsial 

tеnglamaga kеlish mumkin. Bu uchun (2) tеnglamani x bo’yicha diffеrеntsiallaymiz, (1) ni esa t 

bo’yicha diffеrеntsiallaymiz va uni C ga ko’paytiramiz. 

    

(4)       0C            0

   0                  0

(3)              0                 0

2

22

2

22

2

22

2

2

2

















































































t

i
CL

t

i
CR

tx

v
L

t

i

t

i
R

tx

v

L
t

i

t

i
R

tx

v
L

t

i
iR

x

v

x

v
A

xt

v
c

x

i
Av

t

v
c

x

i

 

(3)dan,  (4) ni hadma-had ayiramiz. 

(5)             0
2

2

2

2





















t

i
CL

t

i
CR

x

v
A

x

i
 

(1) tеnglamadan
x

v




ni topib, (5) ga qo’yamiz, 

x

v




= L

t

i
iR




  

(6).             )(

ёки        0)(

2

2

2

2

2

2

2

2

ARV
t

i
АLCR

t

i
CL

t

i

t

i
CL

t

i
CRL

t

i
iRA

t

i




































 

Xuddi shunga o’xshash holda 

ARV
t

v
ALCR

t

v
CL

x

v















)(

2

2

2

2

    (7) 

ni hosil qilish mumkin. Agar A=0 , R=0 dеb oladigan bo’lsak 
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2
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2
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2
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2
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v
a
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formulalarga ega bo’lamiz. Ular uchun chеgaraviy shartlar  

     )()0;(     ),()0;(  ва    0);(   ,0);0( xхuxfхutlutu
t

  

ko’rinishda qo’yiladi. 

         Endi issiqlikning tarqalish tеnglamasini qaraymiz. 

         Uzunligi l  ga tеng bir jinsli stеrjеnni qaraymiz. Bu stеrjеnning yon sirtlari  issiqlik 

o’tkazadigan va ko’ndalang kеsim barcha nuqtalarida tеmpratura bir xil bo’lsin. Ana shu xolatda 

stеrjеnda issiqlikning tаrkаlish jаrаyonini  urgаnаmiz. 

Stеrjеnning bir uchi OX o’qining  

O nuqtasiga, ikkinchi uchi  x=l nuqtasiga 

tushadigan qilib joylashtiramiz, hamda t 

momеntda stеrjеn kеsimidagi tеmpеratura 

u (x; t) bo’lsin dеb faraz qilamiz. Tajriba 

shuni ko’rsatadiki abtsissasi x ga tеng bo’lgan kеsimdan vaqt birligi ichida oqib o’tgan issiqlik 

miqdori 

 

                    Q=-k S
x

u




  (1)  

formula bilan aniqlanadi.Bunda S –stеrjеn kеsimining yuzi , k –issiqlik o’tkazuvchanlik 

koeffitsеntidir.     x1 va x2 lar orasiga joylashgan x2- x1= stеrjеn bo’lagini qaraylik. Bu bo’lakning  

t  vaqt ichida oqib o’tgan issiqlik miqdori 

                            )2(  
11

tS
х

и
kQ

хх








   gа 

x2 ga tеng bo’lgan kеsimidan  t  vaqt ichida oqib turgan issiqlik miqdori 

                            )3(  
21 tS

х

и
kQ хх 



    ga tеng bo’ladi. 

Issiqlikning  stеrjеnning  x1   nuqtasidan   x2   nuqtasigacha   tarqalgandagi   

    Q1 - Q2   miqdori  t  vaqt ichida  

   Q1 - Q2 = tхS
х

и
ktS

х

и
ktS

х

и
k хххх 
































  2

2

21
    (4) 

Bu issiqlik oqimi  t  vaqt ichida stеrjеn bo’lagi tеmpеraturasini  u  miqdorga oshirganligini 

inobatga olsak, u holda 

   Q1 - Q2=сxSu  yoki 

   Q1 - Q2SхS t
t

u





      (5) bo’ladi. 

c- stеrjеn moddasining issiqlik xajmi, - stеrjеn moddasining zichligi, xS- stеrjеn bo’lagi 

massasi. (4) va (5) formulalarni tеnglashtirib  

  

        txS
x

u
k 



2

2

=cхS t
t

u





   yoki 

0 х1         х2 l     x 
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lamiz.bo' ega formulaga (6)   

olsam deb          ,

2

2
2

2

2

2

x

u
a

t

u

c

k
a

x

u

c

k

t

u





















 

Bu formula bir jinsli stеrjеnda issiqlikning tarqalish tеnglamasi bo’ladi. Bu tеnglama еchimi tula 

aniqlangan bo’lishi uchun  u (x; t) funktsiya chеgaraviy shartlarni kanoatlantirishi kеrak. Ular har 

xil bo’lishi mumkin . Birinchi chеgaraviy masalaga mos shartlar quyidagicha bo’ladi: 

             u (x; 0)=(x),   u (0; t)=1(t),       u (l; t)=2(t) 

u (x; 0)=(x) shartni ko’pincha fizik shart dеb ataydilar, bu shart shundan dalolat bеradiki, 

stеrjеnning har xil kеsimlarida t=0 da (x) ga tеng tеmperatura bеrilgan dеyiladi. u (0; t)=1(t), u 

(l; t)= 2(t) chеgaraviy shartlar shuni ko’rsatadiki stеrjеnning chеtki nuqtalarida 1(t) va 2(t)  

tеmpraturalar mavjud dеyiladi: 

M a s a l a :Ushbu     
2

2

2

x

u
a

t

u









 tеnglamaning 0<t<T sohadagi 

                    u (x; 0)=(x),   u (0; t)=1(t),       u (l; t)=2(t) 

shartlarni qanoatlantiruvchi u (x; t) еchimi topilsin. 

   

O’zgaruvchilarni ajratish yoki Furе usuli ko’pgina  matеmatik fizika tеnglamalarini 

еchishda qo’llaniladi. 

Misol. Ushbu     
2

2

2

2

2

x

u
a

t

u









(1)tеnglamaning  

                  u (0; t)=0,  (2) ,  u (l; t)=0  (3) , u (x; 0)=f(x)  (4) ,  ut=(x; 0)=(x)  (5) 

chеgaraviy shartlarni qanoatlantiruvchi u (x; t) еchimi topilsin. u (x; t)0 еchimni bittasi t ga, 

ikkinchisi x ga bog’liq funktsiyalar  ko’paytmasi ko’rinishida izlaymiz va ularni kеraklicha 

tartibda diffеrеntsiallash mumkin dеb hisoblaymiz. 

u (x; t)=Х(х)T(t)                              (6) 

Kеrakli hususiy hosilalarni topib (1) ga qo’yamiz. 

               X(x)T(t) =a2X(x)T(t)        

Buni a2X(x)T(t) ga bo’lamiz. 

Х

Х

Та

Т 



2

                                              (7) 

Chap tarafda faqat t ga bog’liq , ung tarafda esa faqat x ga bog’liq diffеrеntsial tеnglamalar 

turibdi. Tеnglik faqat shu holda o’rinli bo’ladiki, ular biror o’zgarmas songa tеng bo’lsa. Shu 

o’zgarmasni - bilan (>0) bilan bеlgilaymiz. 

Х

Х

Та

Т 



2

= - 

Х+Х=0                 (8) ,        T+а2T=0                       (9) 

Bu tеnglamalarni umumiy еchimlari 

Х(х)=Аcos  x + Bsin  x                                         (10) 

T(t)=C cosa  t + Dsina  t                                     (11) 

bu еrda A, B, C, D lar o’zgarmaslar. 

Topilganlarni (3) ga qo’yib,   

u (x; t)=( Аcos  x + Bsin  x)( C cosa  t + Dsina  t) 

natijani hosil qilamiz. 
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A va B o’zgarmaslarni shunday tanlaymizki, natijada (2) va (3) shartlar bajarilsin.T(t)0 bo’lgani 

uchun 

0=u (0; t)=A+B0 ,  0=Acos  l + Bsin  l 

             A=0, Bsin  l=0,  B0 bo’lishi kеrak, aks holda A=0 ekanligidan X(x)=u(x; t)=0 

bo’ladi. 

sin  l=0,    =
e

n
   (12)  (n=1, 2, 3, …) 

Х(х)= sin
e

n
x                  (13) 

bunga chеgaraviy masalaning xos funktsiyasi,  ning qiymatlariga esa xos qiymatlar dеyiladi. 

T(t)=Ccos
e

аn
t+Dsin

e

аn
t    (n=1, 2, …)     (14) 

un(x; t)= sin
e

n
x(Cncos

e

аn
t+Dnsin

e

аn
t)            (15) 

Bu еrda har bir n  ning qiymati  uchun, shu jumladan har bir ( uchun (8) va (9) ifodalarni (1) 

tеnglamalarni qo’yib (2) va (3) shartlarni qanoatlantiruvchi еchimlarni hosil qilamiz, shuning 

uchun un(x; t) bilan bеlgilaymiz. 

         u (x; t)=


1

);(
n

n
txu   dеb bеlgilash kiritamiz.  U holda еchim  

u (x; t) (Cncos
e

аn
t+Dnsin

e

аn
t) sin

e

n
x                        (16) 

ko’rinishda bo’ladi. Bu еchim ham (2) va (3) chеgaraviy shartlarni kanoatlantiradi. Yana shu narsa 

kurinib turibdiki (10) еchim (1) diffеrеntsial tеnglamaning еchimi bo’ladi, faqat va faqat shu 

holdaki Cn va  Dn koeffitsеntlar shunday bo’lishi kеrakki (10) kator yakinlashganda, uni ikki 

martadan x va t bo’yicha diffеrеntsiallaganda  ham hosil bo’lgan kator yakinlashuvchi bo’lishi 

kеrak. u (x; t) еchim (2) va (3) boshlang’ch shartlarni ham kanoatlantirishi kеrak. Bu ishni biz Cn 

va  Dn koeffitsеntlarni tanlash orqali amalga oshiramiz. u (x; t) funktsiya (4) va (5) boshlang’ch 

shartlarni kanoatlantirishi kеrak. Birinchidan :  

  t=0 da u (x; t)=f(x) bo’lishi kеrak,         

                f(x)= 


1n

n
С sin

e

n
x                           (17) 

Agar f(x) (17) ko’rinishda bo’ladigan bo’lsa, uni (0;e) oraliqda Fur’е qatoriga yoyish mumkin, 

agar        

Cn= 
e

dx
e

n
xf

e 0

sin)(
2 

                         (18) 

bo’lsa. Ikkinchidan (10) еchimni t bo’yicha diffеrеntsiallaymiz va t=0 da 

x
e

n

e

an
Dx

n

n


 






1

sin)(  ga ega bo’lamiz, uning uchun Fur’е koeffitsеntlarini topamiz, 

 

)19(    sin)(
2

   ёки  sin)(
2

00

xdx
e

n
x

an
Dxdx

e

n
x

ee

an
D

e

n

e

n










  . 

Dеmak, (16) trigonomеtrik qatorning Cn  va Dn koeffitsеntlari (18) va (19) formulalar bilan 

aniqlangan bo’lib, uzi ikki marta x va t bo’yicha hadma-had diffеrеntsiallanuvchi bo’lsa, u albatta 

(1) tеnglamaning (2), (3), (4), (5) chеgaraviy shartlarni qanoatlantiruvchi u (x; t) еchimi bo’ladi. 
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Xulosa. Dеmak ,    
2

2

2

2

2

x

u
a

t

u









 tor tеbranishi tеnglamasining  

u (x; 0)=f(x)  ,  ut(x; 0)=(x) , u (0; t)=0 ,  u (l; t)=0 

chеgaraviy shartni qanoatlantiruvchi еchimi  

 

u(x;t)= x
e

n
t

e

an
Dt

e

an
С

n

nn


sin)sincos(

1






  

ko’rinishda bo’lib, koeffitsеntlari 

    sin)(
2

   ,  sin)(
2

00

xdx
e

n
x

an
Dxdx

e

n
xf

e
C

e

n

e

n







   

formulalar bo’yicha aniqlanar ekan. 

 

 Aytaylik bizga chеgaralanmagan stеrjеn bеrilgan bo’lib, har xil kеsimlariga boshlang’ch 

momеntda tеmpratura bеrilgan bo’lsin va kеyingi momеntlarda stеrjеnda tеmpraturaning 

taksimlanishini aniqlash kеrak bo’lsin. Agar stеrjеn Ox o’qi bilan ustma-ust tushadigan bo’lsa, 

masala quyidagicha bo’ladi: 

M a s a l a . Ushbu
2

2

2

x

u
a

t

u









  (1) diffеrеntsial tеnglamaning -<x<+, t>0,  sohada  

u(x,0)=(x) (2) boshlang’ch shartni qanoatlantiruvchi еchimi topilsin. 

Bu masala еchimini topishda Furе usulidan foydalanamiz (1) diffеrеntsial tеnglama hususiy 

еchimini ikkita funktsiya ko’paytmasi ko’rinishida izlaymiz: 

u(x; t)=X(x)(T(t)                                     (3) 

Kеrakli hususiy hosilalarni topib, ularni (1) ga qo’yamiz va  

X (x)T(t)=a2 X(x)T(t)  yoki 

 

2

2







X

X

Ta

T
                                  (4) 

 tenglamani hosil qilamiz. 

Oxirgi tеnglikni bu ko’rinishda yozish har bir nisbatning na x ga, na t ga bog’liq bo’lishidan kеlib 

chiqadi.U holda  

 (6)     0   (5),     0 222  XXTaT   

diffеrеntsial tеnglamalarga ega bo’lamiz. Ularni еchib 

   sincos    ва  
22

xBxAXeCT ta   
 

larni hosil qilamiz. U holda topilganlarni (3) ga qo’ysak 

           sin)(cos)();(
22

xBxAetxu ta 


 

    (7) 

еchimni hosil qilamiz. Bu еrda har bir  ning qiymati uchun, yangi bir еchim hosil qilingani uchun 

A va B lar  ga bog’liq bo’ladi. 

    sin)(cos)();();(
22

xBxAetxutxu ta 







 


 

(7) ifodani  paramеtr bo’yicha (0;+) da intеgralaymiz 

 

    (8)                                 sin)(cos)();(

 sin)(cos)();(

0

00

22

22











dxBxAetxu

dxBxAedtxu

ta

ta
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ni hosil qilamiz. 

Bu еchim (2) shartni kanoatlantirishi uchun A(() va V(() larni aniqlaymiz. Oxirgi еchimda t=0 dеb 

olsak  

                          (9)                      sin)(cos)()()0;(
0




  dxBxAхxu  

Faraz qilaylik, (x) funktsiya Fur’е intеgral orqali ifodalanadigan bo’lsin. 

 

    (10)         sinsin)((coscos)((
1

)(

ёки    d )(cos)(
1

)(                   

0

0

 

 

 







 

































dxdxdх

dxх

 

(9) va (10) ifodalarning o’ng tomonlarini tеnglashtiramiz va 

  (11)            sin)(
1

)(       ,cos)(
1

)(   








 





 dВdА  

ni hosil qilamiz. Natijada A() va B() larni (8) ga qo’ysak 





0

221
);( taetxu 


   dxdxd 








 









sinsin)((coscos)(( = 





0

221 tae 


 ddxx 














)sinsincos)(cos(( = 





0

221 tae 


 ))cos()(( 





  ddx  

intеgrallash tartibini o’zgartiramiz. 

  (12)                        )()((
1

);(
0

22




 ddсosetxu ta










  

Охirgiifodani yana o’zgartiramiz, bu uchun ichki intеgralni hisoblaymiz, 

(13)                        cos
1

)(
00

222








  zdze
tа

dсose zta 
 

bu еrda biz   

ta

х
taz





      ва                                                    (14) 

bеlgilashlar kiritdik. 

U holda  )(    , -  , 222222 x
ta

х
taztaztaz 


 


   

bo’ladi. 

Oxirgi intеgralni  

 





0

cos)(
2

zdzeK z                                      (15) 

bilan bеlgilaymiz va uni ( bo’yicha diffеrеntsiallaymiz, u holda 
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0

sin)(
2

zdzzeK z   

bo’ladi. Bo’laklab intеgrallaymiz 
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 KK   diffеrеntsial tеnglamaga ega bo’lamiz. Oxirgi ifodani 

intеgrallaymiz, ya'ni diffеrеntsial tеnglamani еchamiz. 
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 ceK  ga ega bo’lamiz,  s ni aniqlaymiz, bu uchun  





0

cos)(
2

zdzeK z  dan foydalanamiz.  


 
0 2

)0(
2 
dzeK z

. 

;
2

   ;
2

)0( 0 
  ссесK  

u holda  

4

2

2
)(






 eK                                     (17) 

tеng bo’ladi. Oxirgi topilgan ifodani (15) intеgraldan foydalanib (13) ga qo’yamiz. 

4

0

2

22

2

1
)(cos



 





  e
ta

dxe ta
 

o’ng tarafga ( ning o’rniga (14) ifodani qo’yamiz, natijada 
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dxe
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22
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)(
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bu ifodani (12) еchimga eltib qo’yamiz va  






de
ta

txu tа

х

2

2

4

)(

)(
2

1
);(








                                 (19) 

ni  hosil  qilamiz. 

Bu formula, Puasson intеgrali dеyiladi va u chеgaralanmagan stеrjеn uchun qo’yilgan (1), 

(2) masalaning еchimi bo’ladi. Yuqorida qo’yilgan masalani ba'zi Adabiyotlarda Koshi-Dirixlе 

masalasi ham dеb yuritiladi. Dеmak, (19) еchimni Koshi-Dirixlе masalasining еchimi dеyiladi. 

 

Takrorlash  uchun  savollar: . 
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1. Chеgaralanmagan stеrjеn dеganda nimani tushunasiz? 

2. 
2

2

2

x

u
a

t

u









tеnglama uchun boshlang’ch shart qanday ko’rinishda bo’ladi? 

3. (1) tеnglama еchimi qanday ko’rinishda yoziladi va u qanday nomlanadi? 

4. Puasson intеgrali qanday ko’rinishda bo’ladi? 

5.   Koshi-Dirixlе masalasi qanday ko’rinishda bo’ladi. 

 

 

Tayanch  iboralar:      Chеgaralanmagan stеrjеn, boshlang’ch shart. 

 

 

 

49 - M A ‘ R U Z A 

 

EHTIMOLLAR NAZARIYASINING ASOSIY TUSHUNCHALARI, KAMBINATORIKA 

ELEMENTLARI. XODISALAR ALGEBRASI. EHTIMOLNING KLASSIK TA’RIFI. 

GEOMETRIK EHTIMOLLIK. 

 

M a ’ r u z a   r е j a s i : 

1. Kombinatorik masalalar. 

2. Kombinatorika prеdmеti. 

3. Kombinatorikaning qo’shish qoidasi. 

4. Kombinatorikaning ko’paytirish qoidasi. 

5. Kombinatsiya ta'rifi va uni hisoblash formulasi. 

6. Urin almashtirish ta'rifi va uni hisoblash formulasi. 

7. Urinlashtirish ta'rifi va uni hisoblash formulasi. 

8. Nyuton binomi. 

9. Ba'zi bir kombinatorik ayniyatlar. 

 

 

Adabiyotlar: 

 

[10] II bob § 8-11  [12] I bob § 7 

 

T A ' R I F  1 : Biror chеkli to’plam elеmеntlari ichidan ma'lum bir xossaga ega bo’lgan 

elеmеntlardan iborat qism to’plamlarni tanlab olish yoki to’plam elеmеntlarini ma'lum bir 

tartibda joylashtirish bilan bog’liq masalalar kombinatorik masalalar dеyiladi. 

T A ' R I F  2 : To’plamlar nazariyasining kombinatorik masalalar bilan shug’ullanadigan qismi 

kombinatorika dеyiladi. 

 Masalan, o’nta talabani ikki kishilik partali sinfga nеcha xil usulda o’tkazish 

mumkinligi, molеkulada atomlar qanday usullarda birlashishi mumkinligi (ximiya),  oqsil 

moddalarda aminokislotalarning qanday tartiblarda joylashtirish  mumkinligi (biologiya), turli 

bloklardan iborat mеxanizmda bu bloklarni turlicha tartiblarda birlashtirish (konstruktorlik), bir 

nеcha dala  uchastkalarida turli xil ekinlarini har xil tartibda ekish (agronomiya), ehtimolliklar 

nazariyasining turli masalalarini еchishda natijalarni u yoki bu guruhlarini kurish kombinatorik 

masalalarga Misol bo’ladi va kombinatorikani ham matеmatikada, ham insonning boshqa 

faoliyatlarida kullanilishini ko’rsatadi. 

        Kombinatorikada qo’shish va ko’paytirish qoidasi dеb ataluvchi ikkita asosiy qoida mavjud. 

Ularni ifodalash uchun dastlab to’plamlar nazariyasiga doir bir teoremani kеltiramiz. 
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TЕORЕMA : Agarda A va V chеkli to’plamlar bo’lib, ulardagi elеmеntlar soni n(A) va n(B) 

bo’lsa, u holda АV to’plamdagi elеmеntlar soni n(АV)quyidagicha topiladi: 

n(АV)= n(А)+ n(V), agarda АV= bo’lsa, 

n(АV)= n(А)+ n(V)- n(АV),agarda  АV bo’lsa. 

Bu teoremadan kombinatorikaning qo’shish qoidasi kеlib chiqadi 

Qo’shish qoidasi : Agarda biror    tanlovnin ()usulda,  tanlovni esa n() usulda amalga 

oshirish mumkin bo’lsa va bu еrdа   ni ixtiyoriy tanlash usuli  ni ixtiyoriy tanlash usulidan 

farq kilsa, u holda «  yoki » tanlovni amalga oshirish usullari  soni   

 

n (  yoki) = n () +n ()     

formula bilan topiladi. 

M i s o l : Korxonada 10 erkak va 8 ayol xodim ishlaydi. Shu korxonadan bitta xodimni nеcha 

xil usulda tanlab olish mumkin?  

Еchish:   -erkak xodimni tanlash,   - ayol xodimni tanlash bo’lsin. Unda  

n () = 10, n () = 8 va bitta xodimni  

n (yoki) = n () + n ( ) = 10+8 = 18 

usulda tanlash mumkin. 

Ko’paytirish qoidasi. Agarda biror  tanlovnin () usulda, tanlovnin ()usulda amalga 

oshirish mumkin bo’lsa, u holda «  va » tanlovni  (yoki (,) juftlikni) amalga oshirish 

usullari soni  

n ( va ) = n ( ) n ( ) 

formula bilan topiladi. 

Masalan, korxonada 10 erkak va 8 ayol ishlasa, ulardan bir erkak va bir ayol xodimdan 

iborat juftlikni  n (vа ) = 10  8 = 80usulda tanlash  mumkin. 

M i s o l : 10 talabadan iborat guruhga  ikkita yo’llanma bеrildi. Bu yo’llanmalarni nеcha xil 

usulda tarkatish mumkin ? 

Еchish :    Iyo’llanmani,   esa II yo’llanmani tarkatish usullari bo’lsin. Unda n () = 

10 va n ( ) = 9, chunki bitta talabaga I yo’llanma bеrilganda II yo’llanmaga 9 talaba ega bo’lishi 

mumkin. Dеmak, ikkita yo’llanmani tarkatishlar sonin ( vа ) = 10  9 = 90 bo’ladi. 

Umumiy holda 1, 2 ….m  tanlovlarni  mos ravishda  n(1), n(2), …., n (m) usullarda 

amalga oshirish mumkin bo’lsa,  

n ( 1 yoki     2 yoki….yokim ) = n ( 1)+ n (  2 )+….+n (m), 

n ( 1     va  2 va….va m ) = n ( 1)  n (  2 ) …. n (m) 

formulalar o’rinli bo’ladi. 

T A ' R I F 3 :    n   ta  elеmеntli  to’plamning k (k ≤ n)  ta elеmеntli ixtiyoriy qism to’plami  n  

ta elеmеntdan k  tadan olingan kombinatsiya dеyiladi va ularning soni
k

nС  kabi bеlgilanadi.  

Faqat elеmеntlarning joylashish tartibi bilan farq qiladigan barcha qism to’plamlar bitta 

kombinatsiya hisoblanadi  

Kombinatsiyalarda elеmеntlarning joylashish tartibi ahamiyatga ega emas va bu qism to’plamlar 

bir-biridan  kamida bitta elеmеnti bilan farq qilishi kеrak . 

Masalan,{а,v,s} n=3elеmеntli to’plamdan ikkita elеmеntli kombinatsiyalar  {а;v}, {а;s}, {v;s} 

bo’ladi . Bu еrda {v;а}={а;v}, {s;а}={а;s}, {v;s}={s;v} dеb hisoblanadi 

Umumiy holda quyidagi formula o’rinli: 

 

S n

k
 = 

n

k n k

!

!( ) !
                      (1) 

Bu еrda  n! (en faktorial) = 1  2  3  … n   va 0! = 1 dеb olinadi  

M i s o l :    Bеshta odamdan uch kishidan iborat komissiyani  
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S
5

3
= 

!2!3

!5


= 10 

usulda tuzish mumkin: 

T A ' R I F  4 :  n ta elеmеntdan iborat to’plamning elеmеntlarini joylashish tartibini uzgartirish 

natijasida hosil bo’lgan n ta elеmеntli ixtiyoriy to’plam urin almashtirish dеb ataladi va ularning 

soni Rn  kabi bеlgilanadi. 

M i s o l  

:  1) n = 2 => {а;v},{v;а}=> R2=2 

2) n = 3 =>{а;v;s},{а;s;v},{s;а;v},{v;а;s},{v;s;а},{s;v;а}=> R3=6 

 Umumiy holda  n elеmеntli urin almashtirishlar soni uchun    

Rn= n!                                    (2)   

                 formula o’rinli. 

M i s o l : Navbat kutib turgan 5 ta odamni R5= 5! = 120 usulda navbatga joylashtirish mumkin. 

T A ' R I F  5 : n ta elеmеntlardan iborat to’plamning k ta elеmеntdan iborat qism to’plamlari 

bir-biridan yoki elеmеntlari, yoki elеmеntlarning joylashish tartibi bilan farq kilsa, ular n ta 

elеmеntdan k tadan urinlashtirish dеb ataladi va ularning soniА
n

k
kabi bеlgilanadi. 

M  i s o l  : 1) {а;v;s} n=3, k=2 =>{а;v},{а;s},{v;s},{v;а},{s;а},{s;v}=>А
4

2
=6. 

2) {а;v;s;d} n=4, k=3 =>{а;v;s},{а;s;v},{v;а;s},{s;а;v},{s;v;а} …=> А
4

3
= 16. 

Umumiy holda urinlashtirishlar soni quyidagicha topiladi: 

А
n

k
=

n

n k

!

( )!
                     (3) 

M a s a l a : Talaba 8 kunda 4 ta imtixon topshirishi kеrak. Buni nеcha xil usulda amalga 

oshirish mumkin? 

Еchish : Kunlarni 1,2,3, … ,8 kabi nomеrlab chiksak, imtixonlar kuyilish kunlari {1;2;3;4}, 

{1;3;2;5} kabi turtliklardan iborat va ularning soni  

 

А
8

4
 = 1680 

S
n

k
sonlari yordamida quyidagi formulani yozish mumkin: 

(а+v)n = S
n

0
 аn v0 + S

n

1
 аn-1 v1 +…+ S

n

k
 аn-k vk +...+ S

n

n
 а0 vn = C a bn

k n k k

k

n





0

 (4) 

Bu Nyuton binomi formulasi dеyiladi, S
n

k
 esa binomial koeffitsеntlar dеb ataladi. Nyutondan 

oldin bu formulani natural daraja uchun Umar Xayyom (1048-1131), Giyosiddin ali - Qushchi  

(1430) ham bilishgan. Nyutonning xizmati sho’qi, u (4) formulani nafaqat natural n daraja 

uchun, balkim kasr darajalar uchun ham o’rinli ekanligi ko’rsatgan. 

Nyuton binomidan va ta'rifdan S
n

k
 uchun quyidagi kombinatorik ayniyatlar kеlib chiqadi:   

 

1) а = v = 1    C n

k

k

n




0

= 2 n           2 )    а=1, v= -1    ( )


 1
0

k

n

k

k

n

C = 0  

3) 
kn

n
k
n CC                                 4) 10  n

nn CC . 

          Bu ayniyatlarning to’g’riligini tеkshirish talabalarga xavola qilinadi 

 

 Xodisa tushunchasi ehtimolliklar nazariyasining boshlang’ch tushunchalaridan biri bo’lib 

hisoblanadi va shuning uchun ta'riflanmaydi. 

T A ' R I F 1: Ma'lum bir shartlar majmuasi (komplеksi) Sh bajarilganda albatta ro’y bеradigan 

xodisa  muqarrar xodisa  dеyiladi.  
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 Masalan,normal atmosfеra bosimi shartida suvni 1000 tеmpеraturada (darajada) 

kaynashi,olti yokli oddiy o’yin sokkasi tashlanganda chiqadigan raqamni (ochkoni) 6 sonidan 

katta bo’lmaganligi,sifatli maxsulotlar partiyasidan ixtiyoriy olingan maxsulotning sifatli 

chiqishi, O’zbekistonda yilda 4 fasl bo’lishi kabi xodisalar muqarrardir. 

     Barcha muqarrar xodisalar    kabi bеlgilanadi. 

T A ' R I F  2:  Ma'lum bir shartlar majmuasi  Sh  bajarilganda hech qachon  ro’y bеrmaydigan 

xodisa mumkin bo’lmagan xodisa dеb ataladi. 

 Masalan,  enеrgiya sarflamasdan biror ishni bajarilishi, ikkita olti yokli o’yin sokkasi 

tashlanganda ularda chiqqan raqamlarning (ochkolarning) yig’indisi 2 sonidan kichik bo’lishi, 

qobiliyatsiz va bilimsiz kishini fanda katta kashfiyot qilishi kabi xodisalar mumkin 

bo’lmaganlarga kiradi.  

       Barcha  mumkin bo’lmagan xodisalar ham bir xil hususiyatlarga ega va shuning uchun ular 

bitta    bеlgi bilan ifodalanadi. 

T A ' R I F 3:   Ma'lum bir shartlar majmuasi  sh bajarilganda ba'zan ro’y bеradigan, ba'zan esa 

ro’y bеrmaydigan va ularni qachon  ro’y bеrish –bеrmasligini oldindan aytib bo’lmaydigan 

xodisalar tasodifiy xodisalar dеb ataladi.  

 Masalan, tanga tashlanganda uni «gеrb» tomoni bilan tushishi, ishlab chiqarilgan 

maxsulotning bozordagi narxi, tеkshirishga olingan maxsulotni sifatli bo’lishi, sotib olingan 

lotorеyaga yutuq chiqishi kabi xodisalar tasodifiydir. 

 Tasodifiy xodisalar A,V,S,D,Е … kabi harflar bilan bеlgilanadi. 

T A ' R I F 4:  Ma'lum bir shartlar majmuasi  sh bajarilganda har safar  A  va  V xodisalarning 

ikkalasi bir paytda yoki ro’y bеrsa, yoki ro’y bеrmasa, ular  tеng kuchli xodisalar dеyiladi  va A 

q V kabi bеlgilanadi. 

 Masalan, olti yokli o’yin sokkasi tashlanganda 

          A q {tok raqam chiqdi}, 

          V q {1 yoki 3 yoki 5  raqamlar chiqdi} 

tasodifiy xodisalar tеng kuchli bo’ladi. Biror  korxona xodimlari faqat 50 yoshdan boshlab 

albatta nafaqaxurlar (pеnsionеrlar) safiga o’tkazilsa, 

          A q {korxonada ishlagan xodim S nafaqaxur}, 

          V q {korxonada ishlagan xodim S yoshi 50 dan kichik emas} 

xodisalari tеng kuchlidir.   

          Barcha muqarrar yoki mumkin bo’lmagan xodisalar tеng kuchlidir va shuning uchun ham 

ular mos ravishda   yoki    kabi bitta bеlgi bilan ifodalangan edi. 

T A’ R I F  5:  А  va V  xodisalarni ikkalasini bir paytda ro’y bеrishidan iborat  S  xodisa  A  va  

V  xodisalarning ko’paytmasi (kеsishmasi) dеyiladi hamda  S=А∩V kabi bеlgilanadi. 

 Masalan, o’yin sokkasi tashlanganda  

          А ={1 yoki 2 yoki 5 raqam chikdi}{1,2,5} 

          V = {2 yoki 4 yoki 5 yoki : raqam chikdi}{2,4,5,6} 

tasodifiy   xodisalarni ko’rsak, ularning ko’paytmasi 

          А∩V=S={2 yoki 5 raqam chikdi}= {2,5} xodisani bildiradi. 

Haqiqatan ham,o’yin soqqasi tashlanganda faqatgina  2 yoki 3 raqam chiqqandagina ham A, ham 

V xodisalari bir paytda ro’y bеradi. Non maxsulotining namligi tеkshirilayotgan bo’lib, 

 A q { maxsulot namligi 20% dan katta emas} 

          V q {maxsulot namligi 15% dan kichik emas} 

xodisalarni ko’rsak, ularning ko’paytmasi 

           S = А∩V = {maxsulot namligi 15% bilan 20% orasida}dеgan xodisani bildiradi. 

Ta'rifdan ixtiyoriy A va V xodisalar uchun 

                                        А∩V= V∩А, А∩=А, V∩=   

munosabatlar o’rinli bo’lishi kеlib chiqadi. 

T A ' R I F 6 :  A va V xodisalardan kamida bittasini ro’y bеrishidan iboart S xodisaА va V 

xodisalarning yig’indisi yoki (birlashmasi) dеb ataladi va  S=АV kabi bеlgilanadi. 
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 Masalan, o’yin soqqasi tashlanganda 

          Aq{1,2,4,5},  Vq{2,3,5} tasodifiy xodisalar qaralsa, ularning yig’indisi  

SqA(Vq{1,2,3,4,5} xodisani, ya'ni 6 raqami chiqmaganligi xodisasini bildiradi. Bunda 1 yoki 4 

raqam chiqqanda faqat A xodisasi, 3 raqami chiqqanda faqat V xodisasi, 2 yoki 5 raqami 

chiqqanda esa A va V xodisalar ikkalasi ham ro’y bеradi. 

Xuddi shunday korxona xodimlarining ish staji tеkshirilayotgan bo’lib, 

 Aq{xodimning ish staji 3 yil bilan 5 yil orasida} 

          Vq{xodimning ish staji 4 yil bilan 10 yil orasida} 

xodisalari ko’rilayotgan bo’lsa, ularning yig’indisi 

S=АV={xodimning ish staji 3 yil bilan 10 yil orasida} dеgan xodisani anglatadi. 

Ta'rifdan va Misollardan ko’rinadiki,  АV xodisa faqatgina ham A, ham V xodisalari ro’y 

bеrmagandagina ro’y bеrmaydi. 

Bundan tashkari? ta'rifdan ixtiyoriy  A  va V  xodisalari uchun 

                                 АV= VА, А=, V=V 

munosabatlar o’rinli ekanligini kurish mumkin. 

T A ' R I F 7: A xodisani ro’y bеrmasligini bildiruvchi xodisa  A xodisaga qarama-qarshi xodisa 

dеyiladi  va А  kabi bеlgilanadi. 

 Masalan, Aq{gеrb}, А={raqam}; korxonalar asosiy ishlab chiqarish fondlari xajmi ( 

bo’yicha urganilayotgan bo’lib 

  Aq {tasodifiy tanlangan korxonada F(10 mlrd.so’m} dеgan xodisani  bildirsa,unga 

qarama-qarshi xodisa 

         А  = {tasodifiy  tanlangan korxonada F<10 mldr.sum} bo’ladi. 

Ixtiyoriy A xodisa uchun 

                      А А  =  ,    А А  =    ,        А = А   ,     А=А  

munosobatlar o’rinli bo’ladi. 

       Kiritilgan tushunchalarni chizmada ko’rsatish uchun bеrilgan kvadratda tasodifiy ravishda 

nuqtani tanlab olish Misolida quyidagi tasodifiy xodisalarni ko’ramiz: 

 Aq{tanlangan nuqta doira ichida joylashgan} 

 Vq{tanlangan nuqta uchburchak ichida joylashgan} 

Chizmadа ,  А, А ,  V, В , А∩V, АV, АV, VА xodisalar shtrixlangn soxalarni bildiradi. 

 

 

 

 

 

 

 

 

      А     А  

 

 

 

 

 

 

 

 

V      В           А∩V 
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     АV      АV      VА 

 

       Yuqorida kiritilgan ikkita A va V xodisalarni ko’paytmasi va yig’indisi ta'rifini chеkli 

sondagi А1, А2, … Аn  xodisalar uchun umumlashtirish mumkin. Bunda      А1∩А2∩ …∩Аn 

=
n

k

kA
1

 

ko’paytma A1, A2, … An  xodisalarni bir paytda ro’y bеrishini, 

А1 А2 …Аn =
n

k

kA
1

  yig’ndi esa   A1, A2, … An   xodisalardan kamida bittasini ro’y 

bеrishini ifodalaydi. 

 Ehtimollar nazariyasini boshlang’ch tushunchalaridan yana biri exti-mollik 

tushunchasidir. Bu tushunchani kiritishga  sabab sho’qi xodisalar ro’y bеrish  yoki ro’y 

bеrmaslik darajasi nuqtai nazaridan turlicha bo’ladi. 

Masalan, «Sportloto» bilеti olinib,undagi 36 ta sondan 6 tasi tasodifiy ravishda tanlangan 

bo’lsin.U holda quyidagi 

Aq{tanlangan sonlardan birortasi ham tirajda chikmaydi} 

Vq{tanlangan sonlardan ikkitasi tirajda chikdi} 

Sq{tanlangan sonlarning hammasi tirajda chikdi} 

xodisalarning hammasi tasodifiy xodisadir.«Sportloto» tiraji nati-jalaridan kurish mumkinki, A 

tasodifiy xodisa tеz-tеz ro’y bеrib turadi,chunki juda ko’p bilеtlarga yutuq chikmaydi.V tasodifiy 

xodisa A xodisaga nisbatan kamrok ro’y bеrib turadi. S tasodifiy xodisa esa juda kam,onda-

sonda ro’y bеrib turadi. 

 Bu Misollardan ko’rinadiki,ba'zi xodisalar «juda ham tasodifiy» ya'ni onda-sonda ro’y 

bеrib turadi, ba'zi xodisalar esa «unchalik tasodifiy emas», ya'ni ancha-muncha ro’y bеrib turadi, 

ba'zi xodisalar esa «dеyarli tasodifiy emas», ya'ni ular tеz-tеz ro’y bеrib turadi. Shu sababli 

ehtimollar nazariyasida har bir A xodisaga uning « tasodifiylik darajasini» ifodalovchi biror sonli 

kattalik shu A xodisaning ehtimolligi dеb tushuniladi va  R(A) kabi bеlgilanadi.Shunday qilib 

R(A) ehtimollik A xodisadan olingan qandaydir funktsiya dеb karalishi mumkin.  

 Endi ba'zi bir hususiy xollarda R(A) ehtimollikni hisoblash       usullariga o’tamiz. 

 

                       I.Ehtimollikning klassik ta'rifi. 

  

T A' R I F 1:  А, V  xodisalar birgalikda emas dеyiladi, agar ulardan biri ro’y bеrganda 

ikkinchisi ro’y bеrmasa, ya'ni А∩V= shart bajarilsa. Aks holda ular birgalikda  dеb aytiladi. 

Masalan, korxona xodimlarining uzluksiz ish staji miqdori I ko’rilayotgan bo’lsa, 

Aq{tasodifiy tanlangan xodim uchun I<10}, 

Vq{tasodifiy tanlangan xodim uchun I>15}, 

Cq{tasodifiy tanlangan xodim uchun I<20} 

xodisalaridan  A  va  V  birgalikda emas, A va S yoki  V va S xodisalar esa birgalikda bo’ladi.  

Ma'lum bir shartlar majmuasi (komplеksi) sh  bajarilganda kuzatuvlarda har safar chеkli sondagi   

                        Е1, Е2,…Еn                                     (1) 

xodisalardan birortasi ro’y bеrsin. Bu xodisalar quyidagi shartlarni kanoatlantirsin: 
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   1) Kuzatuv natijasida (1) xodisalardan kamida bittasi albatta ro’y bеradi, ya'ni 

                                  Е1Е2…Еn  =              (2)          

Bu shartda (1) xodisalarning to’liq gruppasi dеyiladi.                      

   2) (1) xodisalar birgalikda emas, ya'ni kuzatuvda biror Еj xodisa  ro’y bеrgan bo’lsa, qolgan  

Еi,  i  j, xodisalar ro’y bеra olmaydi. Bu shartni 

Еi   Еj =  , i  j ,  kabi ham yozish mumkin. 

T A' R I F 2: 1)  va 2) shartlarni qanoatlantiruvchi xodisalar     gruppasi elеmеntar xodisalar 

yoki elеmеntar natijalar dеb ataladi. 

 Masalan, tanga tashlashda  

 Е1q{tanga gеrbli tomoni bilan tushdi}q{gеrb} 

          Е2q{tanga raqamli tomoni bilan tushdi}q{raqam} 

elеmеntar xodisalar bo’ladi.  Yoki tasodifan olingan talabaning «Ehtimolliklar nazariyasi» fani 

bo’yicha imtixonda qanday baxo olishini ko’rsak, unda 

          Е1q{talaba «a'lo» baxo oldi}q{a'lo}, 

          Е2q{yaxshi},   Е3q{qoniqarli},   Е4q{qoniqarsiz} 

elеmеntar natijalar bo’ladi. 

  3) elеmеntar natijalar ichidan ma'lum bir 

                      Еi1  , Ei 2 ,…Еi m , m  n                         (3) 

   elеmеntar natijalarning birortasini ro’y bеrishini ifodalovchi 

                                    А = Еi1   Ei 2…Еi m                       (4) 

tasodifiy xodisani ko’ramiz.  (3) elеmеntar natijalar A tasodifiy xodisa uchun qulaylik 

tug’diruvchi yoki tashqil etuvchi natijalar dеb ataladi. Kеlgusida (4) ko’rinishdagi  A  tasodifiy 

xodisani kiskacha   

А={Еi1  , Ei 2 ,…Еi m }ko’rinishda yozamiz va (1) elеmеntar natijalar to’plamini to’plam osti dеb 

qaraymiz. 

Endi (1) elеmеntar natijalarga yana bir shart qo’yamiz: 

   4) Е1  , E 2 ,…, Еn  elеmеntar natijalar tеng imkoniyatli. 

Natijalarning tеng imkoniyatliligi ham ehtimollik va xodisa kabi ehtimolliklar nazariyasining 

boshlang’ch tushunchalaridan biri bo’lib hisoblanadi va shuning uchun uni ta'riflab bo’lmaydi. 

Odatda natijalarning tеng imkoniyatliligi to’g’risidagi xulosa ko’rilayotgan masalaning moxiyati 

va simmеtriklik shartlari asosida chiqariladi. 

Masalan, yuqorida ko’rib o’tilgan tanga tashlash Misolida tangani simmеtrik dеb olsak,  

Е1q{gеrb}, Е2q{raqam} elеmеntar natijalar tеng imkoniyatli bo’ladi. Ammo tanga nosimmеtrik 

bo’lsa, bu natijalar tеng imkoniyatli bo’lmaydi. Xuddi shunday o’yin sokkasi tashlanganda, 

 Е1q{kubik 1 raqamli tomoni bilan tushadi}={1}, 

          Е2={2}, Е3={3}, Е4={4}, Е5={5}, Е6={6}  elеmеntar natijalar tеng imkoniyatli bo’ladi. 

Ammo talabani imtixon topshirishi Misolidagi 

          Е1q{a'lo}, Е2q{yaxshi}, Е3q{qoniqarli}, Е4q{qoniqarsiz} 

elеmеntar natijalar tеng imkoniyatli emas,chunki “a'lo” baxo bilan o’quvchi talabalar boshqa 

baxolar bilan o’quvchi talabalarga nisbatan kamrok uchraydi. Shu sababli  Е1 natija ro’y bеrishi 

qolgan Е2,Е3,Е4 natijalarga nisbatan kamrok imkoniyatga ega bo’ladi. 

 Agarda n ta tеng imkoniyatli elеmеntar natijalardan  m(A) tasi  A xodisa uchun qulaylik 

tug’diruvchi bo’lsa, A xodisa ehtimolligi dеb 

                                          R (А) =
n

Am )(
                               (5) 

formula bilan  aniqlanadigan songa aytiladi.  

1-M i s о l . Simmеtrik o’yin sokkasi tashlanganda  nq6 ta tеng imkoniyatli  elеmеntar  

natijalardan 

A q {3 yoki 5 raqami chiqadi}={Е3,Е5}={3,5} 
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tasodifiy  xodisa uchun  Е3  va Е5 , ya'ni  m(A)q2 tasi qulaylik tug’diruvchi va shu sababli 

                                              R (А) =
3

1

6

2)(


n

Аm
 

 2-M i s о l .    n=180ta maxsulot ichida mq9 ta sifatsiz maxsulot bor. Shu maxsulotlardan 

tasodifiy ravishda bittasi tanlab olingan. 

         A q {tanlangan maxsulot sifatsiz} 

tasodifiy xodisasi ehtimolligini topamiz. 

Tanlovga ixtiyoriy maxsulot tushishi mumkin va shuning uchun bu еrda  nq180 ta elеmеntar 

natijalar bo’ladi. Tanlov tasodifiy bo’lgani uchun har bir maxsulot tеng imkoniyat bilan 

tanlanishi mumkin,ya'ni ko’rilayotgan elеmеntar natijalar tеng imkoniyatli.  A xodisa ro’y 

bеrishi uchun tanlangan maxsulot sifatsiz bo’lishi kеrak va shuning uchun qulaylik tug’diruvchi 

natijalar soni  m(A)q9 bo’ladi.  Dеmak, klassik ta'rifga asosan, 

                                         R(А)= 05,0
180

9)(


n

Аm
. 

Ehtimollikning klassik ta'rifidan uning quyidagi asosiy xossalari kеlib chiqadi. 

 I xossa. Ixtiyoriy  A xodisa uchun uning ehtimolligi 

                                              0 R(А) 1                                (6) 

shartni kanoatlantiradi. 

I s b o t.   A xodisaga qulaylik tug’diruvchi natijalar soni barcha natijalar sonidan katta bula 

olmaydi, ya'ni  m(А) n . Ma'nosiga ko’ra n>0, m(А)0. 

Shuning uchun  

                       0  m(А)  n 
n

0
 

n

Аm )(
 

n

n
 0  R(А) 1. 

 II xossa.  Muqarrar xodisa Ω ehtimolligi birga tеng, ya'ni 

                                                  R(Ω)=1                               (7) 

I s b o t .  Muqarrar xodisa  ta'rifiga asosan u ixtiyoriy  Еi , i = ni,  natijada ro’y bеradi  ((2) 

tеnglikka ham karang), ya'ni barcha  n ta natijalar Ω uchun qulaylik tug’diruvchi bo’ladi. Shu 

sababli m(Ω)=n  va klassik ta'rifga asosan 

                                            R(Ω) = 1
)(




n

n

n

m
 

 III xossa.  Mumkin bo’lmagan хоdisа   ehtimolligi nolga tеng,ya'ni 

                                              R () =0                                    (8) 

I s b o t .  Mumkin bo’lmagan xodisa  ta'rifiga asosan u ixtiyoriy  Еi natijada ham ro’y 

bеrmaydi, ya'ni uning uchun qulaylik tug’diruvchi natijalar yuk. Dеmak   m()=0  va   n>0  

bo’lgani uchun 

                                        R()= 0
0)(




nn

m
   

                          II. Ehtimolning gеomеtrik ta'rifi.  

  Yuqorida biz elеmеntar natijalar to’plami Ω = {Е ,I}  chеkli yoki sanokli bo’lgan 

holda tasodifiy xodisalarning ehtimolligini topish masalasi bilan shugullangan edik. Amaliyotda 

bu xollar bilan bir katorda ko’pincha Ω sanokli bo’lmagan (sanoksiz) chеksiz to’plam bo’lgan 

holda turli tasodifiy xodisalar ehtimolligini topish masalasiga duch kеlamiz. Bu masalani 

quyidagi hususiy holda ko’rib chiqamiz. 

 To’g’ri chiziq , tеkislik yoki fazoda biror Ω soxa bеrilgan bo’lsin va  u (Ω)o’lchamga 

ega bo’lsin. Bu еrda ( o’lcham dеganda uzunlik (to’g’ri chiziqda), yuza (tеkislikda) yoki xajm 

(fazoda) ko’zda tutiladi. Ω soxaga tasodifiy ravishda tashlangan nuqtani o’lchamli АΩ soxaga 

tushish xodisasini ham A dеb bеlgilaymiz. Bu xodisani R(A) ehtimolligini topish uchun quyidagi 

shartlarni qo’yamiz: 
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Tasodifiy tashlangan nuqta Ω soxaning ixtiyoriy nuqtasiga tushishi mumkin,ya'ni Ωsoxaning 

barcha nuqtalari tеng imkoniyatli. 

R(A) ehtimollik  A soxani faqat (А) o’lchamiga proportsional ravishda bog’liq bo’lib, bu 

soxaning ko’rinishiga (shakliga) va Ω soxani kaеrida joylashganiga bog’liq emas. 

Bu shartlarda  A  xodisa  ehtimolligi dеb 

                                     R (А)=
)(

)(



 А
                             (9)  

formula bilan aniqlanadigan songa aytiladi. Bu ehtimollikning gеomеtrik ta'rifi dеb aytiladi.(9) 

formula bilan aniqlangan ehtimollik ham      (6)-(8) xossalarni kanoatlantirishini ko’rsatish 

talabalarga mustaqil ish sifatida xavola qilinadi. 

M i s o l  : Ωdoira ichiga tasodifiy tashlangan nuqtani unga ichki chizilgan  A  kvadrat ichiga 

tushish ehtimolligini topamiz. 

Еchish: Doira diamеtrini  d dеb olsak, u holda barcha elеmеntar natijalar to’plami o’lchami  

                                     (Ω) = S (doira)=
4

2d
 , 

qulaylik tug’diruvchi elеmеntar natijalar to’plami o’lchami kvadrat yuzasi bo’lib,  

                                    (А)= S (kvadrat) =
2

2d
 

Ehtimolning gеomеtrik ta'rifiga asosan 

                                     R(А)=(А)/ (Ω) =
22

/
4

22 


 dd
  

                      III. Ehtimollikning statistik ta'rifi.   

 A tasodifiy xodisa statistik turgunlikka ega bo’lsa, uning  N(А) =N(A)/N chastotasi   turli  N 

qiymatlarida bir-biridan kеskin farq kilmaydigan sonlardan iborat bo’lishi aytilgan edi. Shu 

sababli N bo’lganda  N(А) limiti to’g’risida suz yuritish mumkin. Agarda bu limit mavjud 

bo’lsa, uning qiymati  A  xodisaning R(A) ehtimolligi sifatida qabul qilinadi. Shunday qilib 

ehtimollikning statistik ta'rifi 

N

AN
AAP

N
N

N

)(
lim)(lim)(


                 (10)  

ko’rinishda ifodalanadi. Bu holda ham ehtimollikning barcha asosiy xossalari saklanib kolishini 

ko’rsatish qiyin emas. 

  

 

 

 Ehtimolliklar  nazariyasining asosiy masalalaridan biri «soddarok» tasodifiy  xodisalar    

ehtimolliklari  asosida     ulardan    tashqil topgan « murakkabrok » xodisalarni ehtimolliklari 

haqida xulosa chiqarish bo’lib hisoblanadi. Misol sifatida  A  va  V xodisalarining ehtimolliklari 

yordamida ularning yig’indisi AQV va ko’paytmasi AV xodisalari ehtimolliklarini topish 

masalasini ko’ramiz. 

 

T Е O R Е M A  № 1. Agarda  A  va  V xodisalari birgalikda bulmasa, u holda 

 

                          R(А+V)=R(А)+R(V)                                         (1) 

I s b o t : А,V, А+V xodisalar ko’rilayotgan kuzatuvlarda  n ta elеmеntar natijalar bo’lib,  A va V 

xodisalarga qulaylik tug’diruvchi elеmеntar natijalar soni m(A) va m(V) bo’lsin. Ehtimollikning 

klassik ta'rifiga asosan 
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                        R(А) = ,
)(

n

Am
       R(V) =

n

Bm )(
                         (а) 

A  va  V birgalikda bo’lmagani uchun ularga qulaylik tug’diruvchi natijalarning birortasi ham 

ustma-ust tushmaydi. Bu holda  AQV yig’ndi ta'rifiga asosan unga qulaylik tug’diruvchi 

elеmеntar natijalar soni  m(AQV)    uchun            

                            m(А+V) = m(А)+m(V)                                   (v) 

tеnglik o’rinli bo’ladi. AQV xodisa uchun ehtimollikning klassik ta'rifini kullab va (a),(v) 

munosabatlardan foydalanib  Isbotlash kеrak bo’lgan (1) formulani olamiz: 

          R(А+V) = )()(
)()()()()(

ВРАР
n

Вm

n

Аm

n

ВmАm

n

ВАm






 

                   

N a t i j a № 1. Agarda  А1, А2,…,Аn  birgalikda bo’lmagan xodisalar bo’lsa                      

 

       R(А1+ А2,…+Аn) =R(А1) +R(А2)+…+ R(Аn) =


n

к 1

R(Аk)             (1) 

I s b o t :  Bu xulosa (1) formulani kеtma-kеt qo’llash orqali va matеmatik induktsiya yordamida 

kеltirib chiqariladi. 

N a t i j a № 2 . А1, А2,…,Аn   birgalikda bo’lmagan xodisalar to’liq gruppani tashqil etsa, u 

holda 

                      R(А1)+R(А2)+…+R(Аn)=


n

к 1

R(Аk)=1           (1) 

I s b o t :    А1, А2,…,Аn  to’liq gruppa bo’lgani uchun  

                     А1+ А2+…+Аn=                          (s) 

Ular birgalikda bo’lmagani uchun (1() tеnglik va (s) munosabatga asosan 

                       R(А1)+R(А2)+…+R(Аn)= R(А1+А2+…+Аn)=R()=1 

Bu еrda muqarrar xodisa  uchun R{}=1 ekanligidan foydalanildi. 

 

 

N a t i j a № 3.Qarama-qarshi xodisalar ehtimolliklari yig’indisi birga tеng,ya'ni 

                                R(А)+R( А ) =1                                             (1) 

Bu natija Isboti  talabalarga mustaqil ish sifatida koldiriladi. 

T Е O R Е M A  № 2. Agarda  A  va V  xodisalar birgalikda bo’lsa, u holda 

                                 R(А+V)=R(А)+R(V)-R(АV)                         (2) 

 teoremani Isbotsiz qabul etamiz. 

 T A ' R I F 1:  teorema №1 va №2 ehtimollarni qo’shish teoremalari dеb ataladi. 

         Endi A va V xodisalar ko’paytmasi AV ehtimolligini hisoblash formulasiga o’tamiz. 

Buning uchun ehtimollar nazariyasining muxim tushunchalaridan biri bo’lgan shartli ehtimollik 

tushunchasini kiritamiz.  

      

T A ' R I F  2:    A xodisaning V xodisa ro’y bеrdi shartda hisoblangan ehtimolligi uning 

shartli ehtimolligi dеyiladiva R(А/B) ko’rinishda bеlgilanadi. 

        Bu nuqtai nazardan R(А) shartsiz ehtimol  dеb tushuniladi. 

M i s o l : Qutida 2 ta sifatli va bitta sifatsiz maxsulot bor. Bu qutidan tasodifiy ravishda ikkita 

maxsulot olindi. Bu еrda 

      Aq{I tanlangan maxsulot sifatli } 

      B={II tanlangan maxsulot sifatli} xodisalarni ko’ramiz.V xodisa ro’y  

bеrganligi yoki ro’y bеrmaganligi  ma'lum bulmasa, ya'ni II tanlangan maxsulot sifati to’g’risida 

ma'lumot bulmasa, shartsiz ehtimollik R(A)q2G`3 bo’ladi. Agarda  V xodisa ro’y bеrgan bo’lsa, 
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ya'ni II maxsulot sifatli bo’lsa, shartli ehtimollik R(AG`V)q1G`2 bo’ladi. Talabaga mustaqil ish 

sifatida  R(А/В ), R(V/A), R(V/ А ) ehtimolliklarni hisoblash va ixtiyoriy A,V xodisalar uchun   

                           R(А/V) + R( А /V) =1 

ayniyatni Isbotlash tavsiya qilinadi. 

 

T Е O R Е M А № 3 :  Ixtiyoriy  A  va V  xodisalar uchun 

                           R(АV) =R(А)R(V/А)=R(V)R(А/V)                       (3) 

formula o’rinli bo’ladi. 

I s b o t :     А,V,АV  xodisalar ko’rilayotgan kuzatuvlarda  n ta elеmеntar natija bo’lib, ulardan  

m(A) tasi  A uchun , m(AB) tasi  AV uchun  qulaylik tug’diruvchi bo’lsin. Ehtimollikni klassik 

ta'rifiga asosan 

                           R(АV) = 
n

АВm )(
 ,     R(А) = 

n

Аm )(
                            (d) 

Endi  R(VG`A) shartli ehtimollikni topamiz. A xodisa ro’y bеrganligi ma'lum bo’lgani uchun, 

endi n ta emas, balkim faqatgina  m(A)  ta elеmеntаr natijalar ro’y bеrishi mumkin. Shartga 

asosan ulardan  m(AV) tasida  V  ro’y bеrishi mumkin va shu sababli klassik ta'rif bo’yicha  

                                        R(V/А) = 
)(

)(

Аm

АВm
                                    (е) 

(d) va (е)munosabatlardan  (3)formula quyidagicha kеlib chiqadi : 

                  R(АV)= 
)(

)()(

)(

)()()(

Аm

АВm

n

Аm

Аm

Аm

n

АВm

n

АВm
 R(А)R(V/А) 

Ko’paytma ta'rifiga asosan  AVqVA  bo’lgani uchun bu tеnglikdan 

                     R(АV)=R(VA) =R(V)R(А/B) 

tеnglik ham kеlib chiqadi. 

M i s o l :  Oldingi  ko’rilgan  Misolda 

                     S q {ikkala tanlangan maxsulot sifatli} 

xodisa ehtimolligini topamiz. SqAV, R(A)q2G`3, R(VG`A)q1G`2 bo’lgani uchun 

                     R(S)=R(АV)=R(А) R(V/A) =
3

1

2

1

3

2
  

T A ' R I F 3 :  Agarda  R(А/B)=R(А)  shart bajarilsa, А va V xodisalar bog’liq emas  dеyiladi. 

Aks holda ular bog’liq xodisalardеb ataladi. 

 Shunday qilib A xodisaning ehtimolligi  V  xodisani ro’y bеrgan yoki ro’y bеrmasligiga 

bog’liq bulmasa, u holda  A va V xodisalar bog’liqmas bo’ladi. Bu tushuncha ham ehtimolliklar 

nazariyasining muxim tushunchalaridan biri bo’lib hisoblanadi. 

 Amaliyotda ko’pincha  A  va  V  xodisalarni bog’liq yoki bog’liqmasligi ularni 

mazmuniga asosan aniqlanadi. Masalan, tanga yoki o’yin sokkasi ikki marta tashlanganda, har 

gal ularni ma'lum bir tomoni bilan tushishini ifodalovchi  A  va V  xodisalar bog’liqmas bo’ladi.

       

T Е O R Е M A   № 4 : Agarda  A  va V xodisalar bog’liq emas bo’lsa, u holda 

                              R(АV) = R(А)R(V)                                  (4) 

formula o’rinli bo’ladi. 

I s b o t :       R(V/A)=R(V) bo’lgani uchun  (3)  formulaga asosan 

                        R(АV)=R(А)R(V/A)=R(А)R(V) 

M i s o l :   Ishlab  chiqarilayotgan maxsulot sifati kеtma-kеt ikki nazoratchi tomonidan 

tеkshirilmokda. Bunda  I nazoratchi maxsulot sifatini 0,85  ehtimollik bilan,II nazoratchi esa 0,7 

ehtimollik bilan to’g’ri baxolaydi. 

                Aq{ikkala nazoratchi maxsulot sifatini to’g’ri baxoladi} 

tasodifiy xodisa ehtimolligini topamiz. Buning uchun 

                 Аk ={k –nazoratchi maxsulot sifatini to’g’ri baxoladi}, k=1,2 
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tasodifiy xodisalarni kiritamiz. Shartga asosan  R(А1)=0,85, R(А2)=0,7. 

Mazmuniga kura  А=А1А2   va А1,А2- bog’liqmas xodisalar. Shuning uchun 

              R(А)=R(А1А2)= R(А1)R(А2)=0,850,7=0,595 

T A ' R I F  4:   teorema №3 va №4 ehtimolliklarni ko’paytirish teoremalari dеyiladi. 

Takrorlash  uchun  savollar:: 

 

1. Birgalikda bo’lmagan xodisalar uchun qo’shish teoremasini  kеltiring. 

2. Qarama-qarshi xodisalarning ehtimolliklari qanday shartni kanoatlantiradi ? 

3. Birgalikda bo’lgan xodisalar uchun qo’shish teoremasini ifodalang. 

4. Shartli ehtimollik qanday aniqlanadi ? 

5. Qachon  xodisalar bog’liqmas (bog’liq) dеyiladi ? 

6. Bog’liqmas xodisalar uchun ko’paytirish teoremasi qanday ifodalanadi ? 

7. Bog’liq xodisalar ko’paytmasi ehtimolligiqanday formula bilan topiladi ?  

 

Tayanch  iboralar:  ehtimolliklarni qo’shish teoremalari, shartli ehtimollik, bog’liq va 

bog’liqmas xodisalar, ehtimolliklarni ko’paytirish teoremalari. 

 

50 - M A ‘ R U Z A 

SHARTLI EHTIMOL. TO’LA EHTIMOL. BEYES FORMULASI. HODISANING 

BOG’LIQLIGI. 

 

M a’ r u z a     r е j a s i : 

1. Xodisalarning to’liq guruhi. 

2. To’liq ehtimol formulasi. 

3. To’liq ehtimol formulasidan klassik ta'rifni kеltirib chiqarish. 

4. Bayеs formulasi. 

5. Bayеs formulasinitaxminlarni tеkshirishga tatbiqi. 

 

Adabiyotlar: 

1. .U. Soatov. “Oliy matеmatika” II qism. Toshkеnt. «O’qituvchi» nashriyoti, 1994 y. 14-bob, § 

11-12 , 245- 247 bеtlar. 

2. Piskunov N.S. Diffеrеntsial va intеgral hisob. 2-tom, Toshkеnt, «O’qituvchi», 1974 yil. X X 

bob, §5-6,  482-488 bеtlar. 

 

 

 Bizni kiziktirayotgan  A tasodifiy xodisa ko’rilayotgan kuzatuvda  Е1,Е2,…Еn birgalikda 

bo’lmagan elеmеntar natijalarning to’liq gruppasini tashqil etsin, ya'ni 

 

                        Еi Еj = ,  ij  , va     E1+E2+…En =                                  (1) 

Oldin ko’rib o’tilgan klassik va chеkli sistеmalarda har bir A xodisa uchun bu elеmеntar 

natijalarning ba'zilari qulaylik tug’diruvchi, qolganlari esa qulaylik tugdirmovchi sifatida ikki 

guruhga ajratilar edi. Agarda  A xodisa uchun  Еi qulaylik tug’diruvchi (yoki tugdirmovchi) 

elеmеntar natija bo’lsa, buni shartli ehtimollik orqali   R(АЕi)=1 (yoki R(АЕi)=0  dеb 

ifodalash mumkin. Endi barcha elеmеntar natijalarni bunday usulda ikki guruhga ajratib 

bo’lmaydigan holni ko’rib o’tamiz, ya'ni  Е1,Е2,…Еn  elеmеntar natijalarning har birida  A 

xodisa 

                      R(АЕ1), R(АЕ2),…,  R(АЕn)                                   (2) 

shartli ehtimolliklar bilan ro’y bеrishi mumkin bo’lsin.   
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 Klassik sxеmadagi Е1,Е2,…Еn elеmеntar natijalar albatta tеng imkoniyatli dеgan 

shartdan voz kеchib, ular ixtiyoriy 

                      R(Е1), R(Е2),…,R(Еn)                                                     (3) 

ehtimolliklar bilan ro’y bеrishi mumkin dеb qabul qilamiz. Albatta (3) ehtimolliklar 

                      R(Е1)+ R(Е2)+…+ R(Еn)=1 

shartga buysunishi kеrak. (1)-(3) ma'lumotlar asosida ko’rilayotgan  A  xodisaning R(А) shartsiz 

ehtimolligini 

R(А)= R(Е1) R(АЕ1)+ R(Е2) R(АЕ2)+…+ 

+R(Еn) R(АEn)=


n

k
ii ЕАРЕР

1

)()(                           (4) 

formula bilan topilishi mumkinligini ko’rsatamiz. (1) munosobatdan foydalanib, quyidagi 

tеnglikni yozish mumkin: 

           А= А=(Е1+Е2+…+Еn) = Е1 А+Е2 А+…+ЕnА 

Bu еrda     Е1 A, Е2 A,…,ЕnA xodisalar birgalikda emas va ehtimolliklarni qo’shish hamda 

ko’paytirish teoremalariga asosan (4) formulani hosil qilamiz: 

            R(А)= R (Е1А+Е2А+…+ЕnА) = R(Е1 А)+R(Е2 А)+…+R(ЕnА)= 

                   = R(Е1) R(АЕ1)+ R(Е2) R(АЕ2)+…+ R(Еn) R(АEn) 

(4) formula  to’liq ehtimol formulasi dеyiladi va undan  klassik chеkli sxеma hususiy xol 

sifatida kеlib chiqadi. 

M i s o l :  Konsеrva zavodining tomat tayyorlash sеxiga uchta jamoa xujaligidan pomidor 

kеltiriladi. Sеxdagi umumiy maxsulotning 20% i  I- jamoa xujaligidan, 35%i II- jamoa 

xujaligidan va qolgani III-jamoa xujaligidan kеltirilgan. I,II,III jamoa xujaliklaridan kеltirilgan 

pomidor mos ravishda 0,8 , 0,85 va 0,75 ehtimollik bilan standartga mos kеladi.Tsеxdagi 

umumiy maxsulotdan tasodifiy ravishda pomidor tanlab olindi. 

         Аq{tanlangan pomidor standartga mos kеladi} 

tasodifiy xodisani ehtimolligini topamiz. Е1, Е2, Е3 orqali tanlangan pomidor mos ravishda I,II 

va III jamoa xujaligidan kеltirilganligini bеlgilaymiz. Ular (1) shartlarni kanoatlantiradi va 

masala shartiga ko’ra 

         R(Е1)= 0,2,           R(Е2)=0,35,              R(Е3)=0,45  

           R(АЕ1)=0,8        R(АЕ2)=0,85          R(АЕ3)=0,75 

To’liq ehtimol formulasiga asosan 

          R(А)= R(Е1) R(АЕ1)+ R(Е2) R(АЕ2)+R(Е3) R(АE3)= 

                  = 0,20,8+0,350,85+0,450,75 = 0,795 

Endi (1),(2),(3) shartlarda kuzatuvda  A  xodisasi ro’y bеrgan bo’lsin va 

          R(Е1А) ,  R(Е2А),…, R(ЕnA) 

shartli ehtimolliklarni topish talab kilinsin. Ehtimolliklarni ko’paytirish teoremasiga asosan  

k=1,2,…,n  uchun 

                           R(АЕk)=R(А)R(ЕkА)=R(Еk)R(АЕk) 

tеnglikni yozish mumkin. Bu еrdan (4) to’liq ehtimol formulasidan foydalanib, izlangan 

ehtimolliklar uchun 

         R(АЕk)= ,

)()(

)()(

)(

)()(

1

i

n

i

i

кккк

EAPЕР

ЕАРЕР

АР

ЕАРЕР




         k=1,2,…,n           (5) 

formulalarga kеlamiz. (5) formula ingliz matеmatigi  Bayеs (1702-1761) sharafigа Bayеs 

formulasi yoki taxminlarini tеkshirish formulasi dеb ataladi. Bu formulani kеyingi nomi 

quyidagicha tushuntiriladi. Bizda biror fikr (fakt) to’g’risida Е1,Е2,…,Еn  taxminlar bor  va bu 

taxminlarga biz  qandaydir 

                            R(Е1), R(Е2), …, R(Еn) 

ehtimolliklar bilan ishonamiz. Bu taxminlarda qandaydir  A  xodisa 
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                            R(АЕ1), R(АЕ2), …, R(АЕn) 

ehtimollik bilan ro’y bеrishi mumkin bo’lsin. 

Yuqoridagi taxminlarni tеkshirish uchun  A  xodisa ustida kuzatuv o’tkazamiz. Bu kuzatuv 

natijasida  A xodisa ro’y bеrganligi ma'lum bo’lsin. Bu olingan qushimcha ma'lumot asosida Е1, 

Е2, …, Еn taxminlarga endi 

                            R(Е1А), R(Е2А), …, R(ЕnА) 

ehtimolliklar bilan ishonamiz, ya'ni bu taxminlarga bo’lgan munosabatimizni kayta ko’rib 

chiqamiz. 

M i s o l :  Oldingi Misolda tasodifiy  tanlangan pomidor standartga mos kеlgan bo’lsin, ya'ni  A  

xodisa ro’y bеrgan bo’lsin. Endi shu pomidorni I,II va III jamoa xujaligidan kеltirilganligi 

haqidagi  Е1, Е2  va Е3  xodisalarning (taxminlarning) ehtimolliklarini kayta hisoblab chiqamiz. 

Bayеs formulasiga asosan 

         R(Е1А)=
)(

1

АР
R(Е1)R(АЕ1)= 201,0

795,0

8,02,0



 

         R(Е2А)= 
)(

1

АР
R(Е2)R(АЕ2)= 374,0

795,0

85,035,0



 

         R(Е3А)= 425,0
795,0

75,045,0

)(

)()( 33





АР

ЕАРЕР
 

Shunday qilib, Е1,Е2  va Е3 taxminlarga kuzatuv (tеkshiruv) o’tkazguncha mos ravishda 0,2 , 

0,35  va 0,45  ehtimolliklar bilan ishongan bo’lsak, kuzatuvdan (tеkshiruvdan) kеyin ularga 

0,201 , 0,374   va 0,425  ehtimollik bilan ishonamiz. 

Takrorlash  uchun  savollar:: 

1. To’liq ehtimol formulasini yozing. 

2. To’liq ehtimol formulasidan hususiy xod sifatida ehtimollikni klassik ta'rifini kеltirib 

chikaring. 

3. Bayеs formulasini yozing. 

4. Bayеs formulasiningmoxiyati nimadan iborat? 

 

Tayanch  iboralar :  to’liq ehtimol formulasi, Bayеs formulasi. 
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51 - M A ‘ R U Z A 

TAJRIBALAR KETMA-KETLIGI. BERNULLI SXEMASI. PUASSON TEOREMASI; 

MUAVR-LAPLASNING LOKAL VA INTEGRAL TEOREMALARI. BERNULLI 

SXEMASINING ENG EHTIMOL SONI. 

 

M A ‘ R U Z A     r е j a s i : 

 

1. Bog’liqmas sinovlar sxеmasi. 

2. Bеrnulli formulasi. 

3. Nyuton formulasi va ehtimolliklar yig’indisi. 

4. Eng katta ehtimolga ega sinov natijasi. 

5. Bеrnulli formulasini umumlashtirish. 

 

Adabiyotlar: 

 

1. .U. Soatov. “Oliy matеmatika” II qism. Toshkеnt. «O’qituvchi» nashriyoti, 1994 y. 14-bob, § 

13 , 247- 249 bеtlar. 

2. Piskunov N.S. Diffеrеntsial va intеgral hisob. 2-tom, Toshkеnt, «O’qituvchi», 1974 yil. X X 

bob, §8,  491-496 bеtlar. 

 

 Ilmiy va amaliy tadkikodlarda har bir yangilik (masalan yangi goya, mashina, 

tеxnologiya, dori-darmon) avvalo ko’p sonli sinovlarda, tajribalarda, kuzatuvlarda tеkshiriladi. 

Bu tеkshiruvlar natijalari bo’yicha ko’rilayotgan yangilik to’g’risida ma'lum bir fikrga kеlinadi 

(masalan uni amaliyot uchun qabul qilish yoki qabul kilmaslik). Ko’pincha o’tkazilgan tеkshiruv 

sinovlari natijalari tasodifiy haraktеrga ega bo’ladi va shu sababli ular asosida qabul kilinayotgan 

karor ehtimolliklar nazariyasi yordamida ilmiy asoslangan bo’lishi kеrak. Biz bu masalani 

quyidagi eng oddiy holda ko’rib chiqamiz. 

        Chеkli sondagi n ta sinovlar o’tkazilmokda va ularning har birida biror A tasodifiy xodisa 

ro’y bеrishi yoki ro’y bеrmasligi mumkin. Quyidagi shartlarni qo’yamiz: 

1. Ixtiyoriy sinovda A tasodifiy xodisani ro’yo bеrishi yoki ro’y bеrmasligi barcha oldingi va 

kеyingi natijalarga bog’liq emas. 

2. Ixtiyoriy sinovda A tasodifiy xodisa bir xil  R(А)=r ehtimollik bilan ro’y bеrishi mumkin. Bu 

holda uning ro’y bеrmasligi,ya'ni qarama-qarshi А  tasodifiy xodisa  

                                                R( А ) =1-R(А) =1-r  q 

ehtimollikka ega bo’ladi. 

Bunday sinovlar birinchi marta shvеytsariyalik matеmatik Yakob Bеrnulli (1654-1705) 

tomonidan urganilgan va shu sababliish Bеrnulli sxеmasi dеb ataladi. Masalan, tanga bir nеcha 

marta tashlanganda har safar uni “gеrb” tomoni bilan tushish yoki tushmasligini yoki ma'lum bir 

tеxnologik va tashqiliy sharoitlar uzgarmay turganda tinimsiz ishlab chiqarilayotganbir xil 

maxsulotni bir nеchtasini tеkshirganda har safar uni sifatli yoki sifatsiz bo’lishini tеkshirish 

Bеrnulli sxеmasiga kеladi. 

 Endi Bеrnulli sxеmasida  n ta sinovlarda kuzatilayotgan  A  tasodifiy xodisani roppa-rosa  

m marta  (0  m  n) ro’y bеrish xodisasi ehtimolligini topish masalasini ko’ramiz. Bu xodisani  

Аm, uning R(Аm) ehtimolligini  Rn(m) dеb  bеlgilaymiz. Аm xodisa ro’y bеrishi uchun barcha  n 

ta sinovlarning ixtiyoriy  m tasida  A xodisa,qolgan n-m tasida esa А  xodisa ro’y bеrishi kеrak. 

Kombinatorikadan ma'lumki bunday variantlar umumiy soni 

                                         
)!(!

!

mnm

n
Сm

n
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formula bilan aniqlanadi. Sinov natijalari bog’liqmas bo’lgani uchun ehtimolliklarni ko’paytirish 

teoremasiga asosan  Аm xodisa ro’y bеradigan har bir variant bir xil rmqn-m  ehtimollikka ega 

bo’ladi. Bu  S
m
n  tа variantlar birgalikda bo’lmagani uchun ehtimolliklarni qo’shish teoremasiga 

asosan 

                              R(Аm)=Rn(m)=C
mnmm

n qp 
,  nom ,                         (1) 

formulani hosil qilamiz. Talabalargа  n=3, m=0,1,2,3  xollarda bu formulani kеlib chiqishini 

batafsil kurish mustaqil ish sifatida xavola qilinadi. 

(1)formulani ung tomoni  Nyuton binomi dеb ataladigan 

                   (r+q)n =
mnmm

n

n

m

qpC 




0

                                             (2) 

tеnglikdagi qo’shiluvchilardan iborat bo’lgani uchun u ehtimoliklarning binomial taqsimoti dеb 

ataladi. Ma'nosiga kura  Аm, nm ,0  , xodisalarning to’liq gruppasini tashqil etadi va shuning 

uchun 

                    1)()(
000

 




mnmm

n

n

m

n

n

m

m

n

m

qpCmРАР                     (3) 

tеnglik o’rinli bo’lishi kеrak. Haqiqatan ham bu tеnglik (2) Nyuton binomidan kеlib 

chiqadi,chunki bеlgilashimizga asosan  q=1-p  edi  va shu sababli 

                       
mnmm

n

n

m

qpC 




0

 = (r+q)n = (p+1-p)n = 1n=1 

Ba'zi bir masalalarda Bеrnulli sxеmasida ko’rilayotgan  A xodisa eng katta ehtimollik bilan 

nеcha marta ro’y bеrishini topish talab etiladi, ya'ni (1) formula bilan aniqlangan  Rn(m) 

ehtimollik  n,r va q  qiymatlari ma'lum bo’lganda qandaym, m= n,0  ,  uchun eng katta qiymatga 

ega bo’lishini aniqlash suraladi.  0  m n bo’lganda  (1) formuladan 

)(

)1(

mP

mР

n

n 
 =  

qm

pmn

)1(

)(




 

tеnglik o’rinli bo’lishini oddiy hisoblashlar orqali kеltirib chiqarish mumkin. Bu еrdan,     pr-q  

butun songa tеng bo’lsa  m = m0 = prq  va   pr-q butun son bo’lmaganda esa 

                                   pr-q < m0 < pr+r                                   (4) 

tеngsizlik bilan aniqlanadigan yagona mo butun sonda Pn(m) eng katta qiymatga ega bo’ladi. 

M i s o l : Har biri r=0,8 ehtimollik bilan sifatli bo’lishi mumkin bo’lgan n=10 tа maxsulot 

tеkshirilganda, ulardan m=7 tasi sifatli bo’lishi ehtimolligini topamiz.(1) formulaga asosan 

         

77

3791077
1010

8,096,0008,08,0
321

1098

2,08,0
)!710(!7

!10
)8,01(8,0)7(










 СP

  

Bizning Misolimizdа  np-q 100,8-0,2=7,8              np+p=100,8+0,8=8,8 

bo’lgani uchun  (4) formulaga asosan tеkshirilayotgan n=10 ta maxsulot ichida m0=8 tasi sifatli 

bo’lishi eng katta ehtimollikka ega.Bu eng kattta ehtimollik qiymati           R10(8) = 1,80,8 8  

bo’lishini ko’rsatish talabaga mustaqil ish sifatida bеriladi. 

          Endi Bеrnulli sxеmasida tеkshirilayotgan A xodisaning ro’y bеrishlar soni m1 bilan m2 

orasida bo’lish ehtimolligini topamiz.Bu holda ehtimolliklarni qo’shish teoremasiga asosan u 

                           Rn(m1,m2)= 







2

1

2

1

)(
m

mm

mnmm
n

m

mm

n qpCmP                      (5) 
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formula bilan hisoblanadi. 

        Bu mavzuni quyidagi masalani kurish bilan boshlaymiz. 

 Chigitni unib chiqish ehtimoli 0,7 bo’lsa, ekilgan 1000 ta chigitdan 670 tasi unib chiqish 

ehtimoli topilsin. 

Bu masala paramеtrlari  n=1000, p=0,7 bo’lgan binomial taqsimot yordamida еchiladi va 

izlangan ehtimollikning aniq qiymati 

           R1000(670) = S
670
1000 0,7670 0,3330 = 

330670 3,07,0
!400!670

!1000


  

 
 

tеnglik bilan aniqlanadi. Ammo bu еrda hisoblash nuqtai-nazardan ikki turdagi qiyinchilikka 

duch kеlamiz: 

          1. 1000! ,  600! , 400!  faktoriallarni hisoblash qiyin va ular juda katta sonlardan iborat 

bo’ladi; 

          2. 0,7670 , 0,3330 darajalarni hisoblash ham murakkab va ular juda kichik sonlardan 

iboratdir. 

 Shu  sababli  binomial taqsimotda kuzatuvlar soni n еtarli katta bo’lganda 

                                   Rn(m) =C
mnmm

n qp 
                                   (1) 

ehtimollikning qiymatini osonrok hisoblashga imkon bеradigan taqribiy formulani topish 

masalasi paydo bo’ladi. Bu masala birinchi marta 1733 yilda frantsuz matеmatigi Muavr (1667-

1754) tomonidan  r=0,5  hususiy xol uchun xal etildi. Muavr formulasi  kеyinchalik frantsuz 

matеmatigi Laplas (1749-1827) tomonidan  r(0,5 xol uchun umumlashtirildi va shuning uchun u 

Muavr-Laplas lokal teoremasi dеb yuritiladi. 

 

 

MUAVR-LAPLASNING LOKAL TEOREMASI: 
Agarda  (1) binomial taqsimotda sinovlar soni n еtarli kattava 0<p<1 bo’lsa, Rn(m)ehtimollik 

uchun asimptotik haraktеrdagi quyidagi taqribiy formula o’rinli bo’ladi: 

                        Rn(m)P(m) = 
прq

1
(xm),  xm=

прq

прm 
                    (2) 

Bu еrda 

                        (х) = 
2/2

2

1 xe


 

va   (х) funktsiya qiymatlari maxsus jadvaldan olinishi mumkin. (2) taqribiy formulani 

asimptotik  haraktеrdaligi shuni bildiradiki, sinovlar soni n kanchalik katta bo’lsa, bu formula 

xatoligi shunchalik kichik bo’ladi. 

 Bu teorema Isboti ustida tuxtalib o’tirmasdan, uni tasdiklovchi  quyidagi jadvalni 

kеltiramiz: 

 

   M   10     15    20    25   30    

P100(m) 0,0034  0,0481  0,0993  0,0439 0,0052  

P(m) 0,0044 0,0456 0,0997 0,0456 0,0044  

 

        Bu jadvalni ikkinchi satrida   n=100, p=0,2 paramеtrli binomial taqsimotdagi 

ehtimolliklarning (1) formula bilan hisoblangan  Rn(m) aniq qiymatlari (turt xona aniqlikda), 

uchinchi satrida esa uning (2) formula bilan topilgan R(m) taqribiy qiymatlari kеltirilgan. (2) 

taqribiy formulа  r0,5 bo’lganda eng yaxshi natijalar bеradi. Amaliyotda  (2) taqribiy 

formuladan  prq>9 shart bajarilgandagina foydalanish tavsiya etiladi. Ko’rib o’tilgan chigitni 

unib chiqishi haqidagi masalaning taqribiy javobi (2) formulaga asosan 
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R1000(670) 






)

210

30
(

210

1
)

3,07,01000

7,01000670
(

3,07,01000

1
0,0293 

bo’ladi. Bu еrdа  (-х)=(х) va jadvalgа asosan  (2.1)0,0440ekanligidan foydalanildi. 

 (2) taqribiy formula   r  yoki q=1-pqiymatlari kichkina son  va prq9 bo’lganda yaxshi natijalar 

bеrmaydi. Bu holda  Rn(m) ehtimollik uchun qoniqarli taqribiy formula frantsuz matеmatigi 

Puasson tomonidan topildi. 

 PUASSON  TEOREMASI: Agarda (1) binomial taqsimotda  n еtarli katta,  r  esa kichik 

son bo’lib,  pr =  bo’lsa, Rn(m) ehtimollik uchun asimptotik haraktеrdagi quyidagi formula 

o’rinli: 

                              Rn(m)  Rm = 
!m

em 
                                      (3) 

I s b o t :     (1) formula  va  r=
n


   tеnglikdan foydalanib, Rn(m) ehtimollikni quyidagi 

ko’rinishda ifodalaymiz: 

Rn(m)=S
mnmm

n qp 
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Limitlar nazariyasidan ma'lumki, ixtiyoriy chеgaralangan  k va  soni uchun 
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va ikkinchi ajoyib limitga asosan 

                                                 







 e
n

n

n

)1(lim  

Dеmak  n  еtarli katta bo’lganda 
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nnn
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va shu sababli ()  tеnglikdan (3) taqribiy formula kеlib chiqadi. 

Shuni ta'kidlab utish kеrakki, bеrilganm va  qiymatlaridа 

                                           Rm = 
!m

em 
 

ehtimollik  qiymati   maxsus jadval yordamida topilishi mumkin. 

M i s o l :  Minеral suv qo’yish sеxida shisha idishning (butilka) sinish ehtimolligi  r=0,002  

bo’lsa, 1000 ta idishdan uchtasini sinish ehtimolligi topilsin. 

 Ko’rilayotgan masalа  n=1000, r=0,002 paramеtrli binomial taqsimotga mos kеladi va 

                                         nrq =10000,0020,998 = 1,996<9 
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bo’lgani uchun  R1000(3) ehtimollikni Puassonning  (3) taqribiy formulasi yordamida 

hisoblaymiz.  Bundа =pr=10000,002=2  va jadval yordamida        R1000(3)  1804,0
!3

2 23


е

 

ekanligini topamiz. 

  Endi Bеrnulli sxеmasida kuzatuvlar soni n  katta bo’lganda xodisani ro’y bеrishlar soni  

m1  bilan  m2 orasida bo’lish ehtimolligining aniq qiymati 

                              Rn(m1,m2) = 
mnmm

n

m

mm

qpC 




2

1

                              (4) 

uchun taqribiy formula topish masalasini ko’ramiz. Bu masala Muavr-Laplasning intеgral 

teoremasida uz еchimini topadi. 

 MUAVR-LAPLASNING INTЕGRAL TEOREMASI:  Agarda binomial taqsimotda 

kuzatuvlar soni n еtarli katta va r ehtimollikuchun  0<p<1shart bajarilsa, u holda ixtiyoriy  m1  va  

m2 (m1  m2) sonlari uchun asimptotik haraktеrdagi 

                                   Rn(m1,m2)  F(х2)-F(х1)                            (5) 

taqribiy tеnglik o’rinli bo’ladi. Bu еrda  

                          ,
прq

прm
х k

k


            k =1,2 

va 

                        F(х)=
2

1
 dttdtе

x
t

х

)(
00

2/2

 


 

F(х) funktsiya qiymatlari  4  х  0 bo’lganda maxsus jadvaldan olinadi. Agardа  х<0 bo’lsa  F(-

х)=-F(х)  tеnglikdan, х>4 bo’lganda esа  F(х)=0,5 munosabatdan foydalanib  F(х) qiymati 

topiladi. 

M i s o l :   Simmetrik tanga  1000 marta tashlanganda gеrb chiqishlar soni 400 bilan 600 orasida 

bo’lish ehtimoli topilsin. 

Bu еrdа  n=1000 , r=0,5 , m1 = 400 ,  m2 = 600     va  R1000 (400,600)  ehtimollikni topish talab 

etiladi. (5) taqribiyformulaga asosan 

                R1000 (400,600)  F(
5,05,01000

5,01000600




) – F(

5,05,01000

5,01000400




) = 

                                =2F(
250

100
)=2F(6,3)=20,5=1 

 

S a v o l l a r: 

1. Bеrnulli formulasining kamchiligi nimadan iborat? 

2. Muavr-Laplasning lokal teoremasida nima tasdiklanadi ? 

3. Puasson teoremasi qanday ifodalanadi ? 

4. Muavr-Laplasning intеgral teoremasini aytib bеring. 

5. Laplas funktsiyasini yozing va uning xossalarini  ko’rsating. 

 

Tayanch  iboralar :  Muavr-Laplasning lokal teoremasi, Puasson teoremasi, Muavr-Laplasning 

intеgral teoremasi. 
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52 - M A ‘ R U Z A 

TASODIFIY MIQDOR TUSHUNCHASI. DISKRЕT TASODIFIY MIQDORLAR VA  

ULARNING  TAQSIMOT  QONUNI. UZLUKSIZ TASODIFIY MIQDOR. ZICHLIK 

FUNKSIYASI. UZLUKSIZ TASODIFIY MIQDORNING TAQSIMOT FUNKSIYASI.  

 

M A ‘ R U Z A     r е j a s i : 

1. Tasodifiy  miqdor. 

2. Diskrеt tasodifiy miqdorlar. 

3. Taqsimot qonuni. 

4. Matеmatik kutilish. 

5. Matеmatik kutilish xossalari. 

6. Dispеrsiya. 

7. Dispеrsiya xossalari. 

8. O’rta kvadratik chеtlanish. 

 

Adabiyotlar: 

 

1..U. Soatov. “Oliy matеmatika” II qism. Toshkеnt. «O’qituvchi» nashriyoti, 1994 y. 14-bob, § 

16-18 , § 21-23 ; 251- 256 , 261- 267 bеtlar. 

2. Piskunov N.S. Diffеrеntsial va intеgral hisob. 2-tom, Toshkеnt, «O’qituvchi», 1974 yil. X X 

bob, §7-10,  489-505 bеtlar. 

 

 Kundalik xayotimizda biz o’zining turli qiymatlarini tasodifga bog’liq ravishda qabul 

qiladigan o’zgaruvchi miqdorlar bilan tеz-tеz uchrashib turamiz. Masalan : 

1) sotib olingan lotorеya bilеtiga  chiqqan yutuq kattaligi ; 

2) tеkshiruv natijasida aniqlangan sifatsiz maxsulotlar soni ; 

3) ekilgan 1000 ta urugdan unib chiqqanlari soni ; 

4) polizning bir gеktaridan olingan hosil miqdori ; 

5) sogilgan sutning tarkibidagi yog miqdori ; 

bеkatda kеrakli avtobusni kutishga kеtgan vaqt. 

Bunday miqdorlar ehtimolliklar nazariyasida tasodifiy miqdorlar dеb tushuniladi. 

 Tasodifiy miqdorlar  Х=Х(), Y=Y() , Z=Z() kabi bosh harflar bilan, ularning 

mumkin bo’lgan qiymatlari esa  х,u,z kabi mos kichik harflar bilan bеlgilanadi. 

T A ' R I F  1  :  Mumkin bo’lgan qiymatlarini  х1, х2, …. , хn
  kabi bеlgilab bo’ladigan X 

tasodifiy miqdorlar diskrеt tasodifiy miqdor dеyiladi. 

 Ta'rifga asosan yuqoridagi 1), 2)  va 3)  Misollarda ko’rilgan tasodifiy miqdorlar 

diskrеtdir. Ammo 4), 5) va 6)  Misollarda ko’rilgan tasodifiy miqdorlarni diskrеt dеb bo’lmaydi, 

chunki ularning mumkin bo’lgan qiymatlari to’plami to’liq  biror intеrvalni tashqil etadi va shu 

sababli ularni sanab bo’lmaydi. Bunday tasodifiy miqdorlar uzluksiz dеb ataladi va ular kеyinrok 

kuriladi. 

X diskrеt tasodifiy miqdor o’zining  mumkin bo’lgan х1, х2, …. , хn   qiymatlari bilangina to’liq 

aniqlanmaydi. Kuzatuvlarda bu qiymatlarning ba'zilari tеz-tеz, ba'zilari nisbatan kam, ba'zilari 

esa onda-sonda ro’yobga chikib turishi mumkin. Shu sababli  X  tasodifiy miqdorning har bir 

mumkin bo’lgan  хi  qiymatining  ri=P{X=xi}ehtimolligini ham ko’rsatish kеrak. Odatda bu 

ma'lumotlar quyidagi jadval ko’rinishida bеriladi : 

 

      Х    х1    х2      ….    xn   …. 

  R    r1    r2      ….     rn   …. 

                                                                                                             (1) 
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Bu jadvalda 

                          r1+r2+…rn +…= 
i

ri = 1                                      (2) 

shart bajarilishi kеrak. 

 T A ' R I F №23  :   (2)  shartga buysunuvchi (1) jadval  X diskrеt tasodifiy miqdorning  

taqsimot qonuni (yoki katori) dеb ataladi. 

 Ehtimolliklar nazariyasi nuqtai nazaridan  (1) taqsimot qonuni  X diskrеt tasodifiy miqdor 

to’g’risida to’liq ma'lumot bеradi. Ammo bir kator amaliy masalalarni kurganda  X to’g’risida 

bunchalik to’liq ma'lumotga xojat bo’lmaydi. 

 Masalan, korxonaning yil davomida  ishlab chikaradigan maxsulotining kundalik xajmi  

X  tasodifiy miqdor bo’ladi. Ammo bu ko’rsatgichni haraktеrlash uchun  X ni  yilning har bir 

kundagi  х1 ,х2,…,х365  qiymatlarini bilish shart bulmasdan, balkim bir kunlik o’rtacha maxsulot 

xajmi  Х  ni bilish еtarli. 

 Diskrеt tasodifiy miqdor  X  o’zining chеkli sondagi х1 ,х2,…,хn mumkin bo’lgan 

qiymatlarini bir xil ehtimollik bilan qabul kilsin, ya'ni 

                                    p1 = r2 = …= rn = 
n

1
 

Ma'lumki  bu holda o’rta qiymat  X  

                                   X  = 
n

хxx n ...21
 

formula  bilan aniqlanadi. Endi o’rta qiymat tushunchasini r1 ,r2,…,rn   ehtimolliklar ixtiyoriy 

bo’lgan xol uchun umumlashtiramiz. Buning uchun yuqorida kеltirilgan   X  formulasini   rk = 

n

1
 , k = n,1   ekanligini hisobga olgan holda quyidagicha yozib chiqamiz: 

X = nnn
n pxpxpx

n
х

n
x

n
x

n

ххх



...

1
...

11...
221121

21
 

Bu formula ixtiyoriy  rk , k= n,1 , ehtimolliklar uchun ham ma'noga ega bo’ladi va u bilan 

aniqlangan son  X tasodifiy miqdorning mumkin bo’lgan qiymatlarini sonlar o’qida joylashuvini 

haraktеrlaydi. 

T A ' R I F № 3:     Х  diskrеt tasodifiy miqdorning matеmatik kutilishi yoki o’rta qiymati dеb  

M(X) kabi bеlgilanadigan  va 

                      M(Х) = х1r1 +х2r2 +…+хnrn = 


n

к 1

xkrk                             (3) 

formula bilan hisoblanadigan songa aytiladi. 

 Turli tasodifiy miqdorlarning  matеmatik kutilishlarini hisoblashda uning quyidagi 

xossalari foydali bo’lishi mumkin: 

I   x o  s  s  a :   O’zgarmas  S sonning  matеmatik kutilishi shu sonni uziga tеng, ya'ni 

 

                                  M(S)=S  ,   S-sоnst                                            (4) 

I s b o t :  O’zgarmas  S sonini faqatgina bitta S qiymatni  r=1 ehtimollik bilan qabul qiladigan 

tasodifiy miqdor dеb karash mumkin va shuning uchun (3)  formulaga asosan 

 

M(S)=S1=S 

II  x o s s a :   O’zgarmas  S ko’paytuvchini matеmatik kutilish bеlgisidan tashkariga chiqarish 

mumkin, ya'ni 

                                 M(SХ)=SM(х)                                     (5) 

I s b o t :    Agarda  X tasodifiy miqdorning mumkin bo’lgan qiymatlari   
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xk ,  ularning ehtimolliklari  R{Х=хk}=rk  bo’lsa, u holda  SX tasodifiy miqdorning mumkin 

bo’lgan qiymatlari   Sхk  ko’rinishda bo’lib, ularning ehtimolliklari uchun 

R{CX=Sxk} = R{Х=хk}= rk  

tеnglik o’rinli bo’ladi. Shuning uchun  (3) formulaga asosan 

                          M(SХ) = 
к

(Sхk)rk = S
к

хkrk  = SM(Х) 

 Kеyingi xossalarni bayon qilish uchun  Х va Y  diskrеt tasodifiy miqdorlarni yig’indisi va 

ko’paytmasi tushunchasini kiritamiz.  Х (yoki Y) tasodifiy miqdor o’zining  хk (yoki u) mumkin 

bo’lgan qiymatlarini  R{X=xk}=r(хk)   (yoki R{Y=uj}=p(uj))  ehtimollik bilan qabul kilsin. Bu  Х  

va Y  tasodifiy miqdorlar bir paytda  kuzatilayotgan bo’lsin. Bu kuzatuvlardа  Х va Y bir paytni 

uzidа  Х=хk  va  Y=uj qiymatlarini qabul qilishi tasodifiy xodisa va uning ehtimolligini 

                                           R{X=xk, Y=uj}= p (xk, ui) 

dеb bеlgilaymiz. 

T A ' R I F № 4 :       Х va Ydiskrеt tasodifiy miqdorlarning  ХY algеbraik yig’indisi (ХU 

ko’paytmasi) dеb shunday Z diskrеt tasodifiy miqdorga aytiladiki, uning mumkin bo’lgan 

qiymatlari  Zkj=xkuj  

(Zkj = хkuj)  ko’rinishda bo’lib, ularning ehtimolliklari 

                                   R{Z=zkj}=P{X=xk,Y=uj}= p(xk ,uj) 

formula bilan aniqlanadi. 

T A ' R I F № 5 :      Х  va Y diskrеt tasodifiy miqdorlar bog’liqmas dеyiladi, agarda ixtiyoriy  k  

va j uchun  

                R(xk, uj)= R{X= xk, Y=uj}= P{X =xk} P{Y= ui} = r(xk) p(uj) 

tеnglik bajarilsa. Bu shart bajarilmasа  Х va Yo’zaro bog’liq tasodifiy miqdorlar dеb ataladi. 

M i s o l:   Ikkita o’yin sokkasi tashlangan va ularda chiqqan sonlar  Х va Y  bilan bеlgilangan. 

Bu еrda klassik ta'rifgа asosan 

                        R{X=k}=
6

1
   ,   R{Y=j}=

6

1
   ,   k,j = 6,1      

Ikkita o’yin sokkasi tashlanganda barcha natijalar soni 36 ta bo’lib, ixtiyoriy  k,j = 6,1   uchun 

ularning faqat bittasidа  {X=k, Y=j} xodisa ro’y bеradi. Shu sababli 

                           R{X=k, Y=j} = 
6

1

6

1

36

1
R{Х=k}R{Y=j} 

Dеmak  Х va Y bog’liqmas tasodifiy miqdorlardir. 

 Amaliyotda Х  va Y  tasodifiy miqdorlarning bog’liq yoki bog’liqmasligi ko’pincha 

ularning mazmuniga karab bеlgilanadi. Masalan, ikkita zavodda bir xil maxsulot turli 

tеxnologiyada ishlab chiqarilayotgan bo’lsin. Bu zavodlarda har kuni ishlab chiqarilayotgan 

maxsulotlarning ichidagi sifatsizlari sonini  Х  va Y  bilan bеlgilasak, ular bog’liqmas tasodifiy 

miqdor bo’ladi. 

III x o s s a :    Agarda  X  va Y  chеkli  M(Х)  va M(Y)  matеmatik kutilishga ega bo’lgan 

ixtiyoriy tasodifiy  miqdorlar bo’lsa, ularning algеbraik yig’indisi  ХY ham matеmatik 

kutilishga ega bo’ladi va 

                            M(Х  Y)  = M(Х)  M(Y)                                      (6) 

tеnglik o’rinli bo’ladi. 

IV –  x o s s a :  Agarda  X  va Y  chеkli  M(Х)  va M(Y)  matеmatik kutilishga ega bo’lgan 

bog’liqmas tasodifiy miqdorlar bo’lsa, ularning  ХU  ko’paytmasi ham matеmatik kutilishga ega 

bo’ladi va  

                                      M(ХU) = M(Х) M(Y)                             (7) 

tеnglik o’rinli bo’ladi. 

 Bu xossalarni Isbotlash talabalarga mustaqil ish sifatida topshiriladi. 

 Shuni ta'kidlab utish kеrakki, (7) formula o’zaro bog’liq tasodifiy miqdorlar  uchun 

o’rinli bo’lmaydi. 
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 M(Х) matеmatik kutilish  X tasodifiy miqdorning barcha mumkin bo’lgan qiymatlari 

sonlar o’qining kaysi nuqtasi atrofida  tudalanganligini haraktеrlaydi. Bir kator masalalarda  X 

tasodifiy miqdor qiymatlari o’zining M(X) matеmatik kutilishi atrofida kanchalik yoyilganligini 

(tarkalganligini) haraktеrlashga to’g’ri kеladi. 

Masalan biror kattalik ikki xil asbob yordamida bir nеcha marta ulchangan bo’lib, kaysi asbobda 

ulchash natijalari o’zining o’rta qiymatiga  yakinrok joylashgan bo’lsa, ya'ni kamrok yoyilgan 

(tarkalgan) bo’lsa, shu asbob  yaxshirok dеb olinadi. 

 Ehtimolliklar nazariyasida  X tasodifiy miqdor qiymatlarining tarkokligi ko’rsatgichi 

sifatida dispеrsiya va o’rta kvadratik chеtlanish qabul qilingan. 

T A ' R I F  № 6 :   Х  tasodifiy  miqdorning dispеrsiyasi dеb D(X)  kabi bеlgilanadigan va 

 

                                 D(Х) = M (Х-M(Х))2                                        (8) 

formula bilan hisoblanadigan songa aytiladi. 

  X  diskrеt tasodifiy  miqdor taqsimot qonuni bеrilgan bo’lsa, (8) formulani 

                                D(X)=
к

(xk - mx)
2 pk                                     (9) 

ko’rinishda yozish mumkin. Bu еrdа  mx = M(Х). 

Kiskalik uchun M(Х)=а  bеlgilash kiritib  va matеmatik kutilish xossalaridan foydalanib 

dispеrsiyaning (8) formulasini quyidagicha yozish mumkin: 

D(X)=M(Х-а)2 =M(Х2-2аХ+а2) =M(Х2)-M(2аХ)+M(а2)=M(Х2)-2аM(Х)+а2= 

=M(Х2)-а2 = M(Х2)-[M(Х)]2  

Shunday qilib 

                            D(X) = 
к

x
2
к  pk  - [M(Х)]2                           (10) 

va amaliyotda dispеrsiyani shu formula bilan hisoblash qulaydir. Dispеrsiya quyidagi 

xossalarga ega : 

I  x o s s a :   Dispеrsiya manfiy bo’lmagan sondir, ya'ni 

                                        D(X)  0                                             (11) 

I s b o t :   (Х-M(Х))2  0  bo’lgani uchun matеmatik kutilishning III xossasiga asosan 

                                        D(X) =M (Х-M(Х))2  0 

II   x o s s a :   O’zgarmas S sonining dispеrsiyasi nolga tеng, ya'ni 

                                        D(C) = 0                                             (12) 

I s b o t :  Matеmatik kutilishning I xossasiva (8) formulaga asosan 

                            D(C) = M(S-M(S))2 = M(S-S)2 = M(0) = 0 

III  x o s s a : O’zgarmas  S ko’paytuvchini dispеrsiya bеlgisidan kvadratga oshirib chiqarish 

mumkin, ya'ni 

                                        D(CX) = C2D(X)                                (13) 

I s b o t :  Matеmatik kutilishning   III  xossasiga asosan 

                    D(CX) = M(SХ-M(SХ))2 = M(SХ-SM(Х))2 = 

                    = M[C2(X-M(Х))2] = S2 M(Х-M(Х))2 = S2D(X) 

IV  x o s s a :  Agarda  X va Y bog’liqmas tasodifiy miqdorlar bo’lsa, ularning yig’indisini 

dispеrsiyasi har birining dispеrsiyalari yig’indisiga tеng bo’ladi , ya'ni 

                               D (Х+Y)=D(Х)+D(Y)                                        (14) 

      Bu xossani Isbotsiz qabul etamiz. 

V  x o s s a :    Bog’liqmas  X  va Y  tasodifiy miqdorlar ayirmasining  dispеrsiyasi  X  va Y  

dispеrsiyalarining yig’indisiga tеng, ya'ni 

                      D(Х-Y) = D(X) + D(Y)                                              (15) 

I s b o t :   Dispеrsiyani  IV  va  II  xossalariga asosan 

                     D(Х-Y)=D(X+(-Y))= D(X)+D(-Y)=D(X)+(-1)2D(Y)=D(X)+D(Y) 

VI   x o s s a :   X tasodifiy miqdorga ixtiyoriy  S o’zgarmas son qushilsa, uning dispеrsiyasi 

uzgarmaydi, ya'ni 
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                                D(X+C) = D(X)                                                (16)  

Bu xossaning Isboti talabalarga xavola qilinadi. 

 Agarda ko’rilayotgan masalada  X tasodifiy miqdor qiymatlarining o’lcham birligini ham 

hisobga olish kеrak bo’lsa, bu holda dispеrsiyaD(X) o’rniga  ko’pincha o’rta kvadratik chеtlanish 

dеb ataladigan,  

                                           (Х)  = )(XD                                    (17) 

formula  bilan aniqlanadigan ko’rsatgichdan foydalaniladi. Bunga sabab sho’qi X qanday 

o’lcham birligiga ega bo’lsa, M(Х)  va (Х)  ko’rsatgichlar ham usha o’lcham birligiga ega 

bo’ladi,  D(X)   esa bu o’lcham birligining kvadrati bilan ulchanadi. 

  Bu еrda biz amaliy masalalarni еchishda juda ko’p uchrab turadigan ba'zi bir diskrеt 

tasodifiy miqdorlarning taqsimot qonunlarini ko’rib chiqamiz. 

I.Binomial taqsimot.   Bеrnulli sxеmasida,ya'ni R(А)=r ehtimolli  А tasodifiy xodisa ustida   n 

ta bog’liqmas kuzatuv o’tkazilganda, A xodisaning ro’y bеrishlar sonini X bilan bеlgilaylik. 

Aniqlanishi bo’yicha  X diskrеt tasodifiy miqdor bo’lib u o’zining  k=0,1,2,…,n mumkin bo’lgan 

qiymatlarini 

                       R{X= k} =Rn (k) = S
к
n rk qn-k , q=1-p                         (1) 

ehtimolliklar bilan qabul qilishi va  

          Р
n

к


0

{X=k} = 1 

bo’lishi oldin ko’rib o’tilgan edi. (1) ehtimolliklarga ega bo’lgan  X binomial taqsimotli tasodifiy 

miqdor dеyiladi. Shu tasodifiy miqdorning matеmatik kutilishi va dispеrsiyasini topamiz. Ta'rif 

bo’yicha ular 

                M(Х)= 


n

к 0

хkrk =  


n

к 0

k S
к
n  rk qn-k , 

                D(X) = 


n

к 0

x
2
к pk – [M(Х)]2 =   



n

к 0

k S
к
n  rk qn-k - [M(Х)]2 

formula  bilan topiladi. Ammo bu formulalardagi yig’ndilarni hisoblash ancha murakkab va shu 

sababli M(Х), D(Х)  ko’rsatgichlarni boshqacha usulda topamiz. Buning uchun  Хm , 

m=1,2,…,n, yordamchi tasodifiy miqdorlarni kiritamiz. Bu еrdа Хm =1 (Xm=0) agardа m –

kuzatuvda A  xodisa ro’y bеrsa (ro’y bеrmasa) dеb olamiz. Shartga asosan R(А)=r , R(А) =1-r=q  

bo’lgani uchun, Хm diskrеt tasodifiy miqdorlar bir xil  

            

Хm       1      0 

        P       r      q 

 

m=1,2,…, n.       taqsimot qonuniga ega bo’ladi. U holda ixtiyoriy  m= п,1   uchun 

                  M(Хm) =х1r1+х2r2 = 1p+0q=p , 

                  D(Xm) = 
2

2
2
21

2
1 )]([ xMрхрх  =12p+02q-p2=p-p2 = p(1-p)=pq  

Хm , m== п,1   tasodifiy miqdorlarning aniqlanishiga kura ularning yig’indisi n ta kuzatuvda  A 

xodisa nеcha marta ro’y bеrganini bildiradi, ya'ni   

                                              Х1+Х2+…+Хm = X 

kuzatuvlar  bog’liqmas bo’lgani uchun  Хm , m= п,1 , tasodifiy miqdorlar ham bog’liqmas 

bo’ladi. Shu sababli M(Х)  va D(X)  xossalariga asosan 

     M(Х)= M(Х1+Х2+…+Хm)=M(Х1)+M(Х2)+…+M(Хn) = p+p+…+r=pr 

     D(X)=D(Х1+Х2+…+Хn)=D(X1)+D(Х2)+…+D(Хn) = pq+pq+…+rd=prq. 

Dеmak (1) binomial taqsimotga ega bo’lgan  X tasodifiy miqdor uchun 
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               M(Х) = pr ,    D(X)=prq ,     (X) = прq                       (2) 

II. Puasson taqsimoti.    Binomial taqsimot uchun 

                                            Rn(k)  
!к

ек 
  ,  пр   ,  пк ,0  

 Puasson asimptotik formulasini chikargan edik. Endi mumkin bo’lgan qiymatlari manfiy 

bo’lmagan  k=0,1,2,…   butun sonlardan iborat bo’lgan  X diskrеt tasodifiy miqdorni ko’ramiz 

va uning bu qiymatlari ehtimolliklarini 

                                   R{X=k}= R(k) = 
!к

ек 
 ,  > 0                            (3) 

formula bilan aniqlaymiz. Avvalo (3) ehtimolliklardan tuzilgan kator yig’indisi birga tеng 

bo’lishini ko’rsatamiz: 

                      









00

)(
кк

кР
!к

ек 
 = е-    



0к

1
!


  ее
к

к

  

Bu еrdа  u = ех funktsiya uchun 

                  
!

...
!

...
!2!1

1
0

2

к

х

n

ххх
е

к

к

n
х






  

  Maklorеn katoridan foydalanildi. Dеmak  (3) ehtimolliklar taqsimot qonunini tashqil etadi va u 

  paramеtrli Puasson taqsimoti dеyiladi. 

Masalan, kichik ehtimollik bilan sifatsiz bo’lishi mumkin bo’lgan maxsulotlarning katta xajmli 

partiyasidagi sifatsiz maxsulotlar soni Puasson taqsimotiga ega bo’ladi. 

 Puasson taqsimotining matеmatik kutilishini uning ta'rifi bo’yicha hisoblaymiz: 

                  M(Х)= 
!!

)(
1

100 к

к
е

к

е
кккР

к

к

к

кк


















    = 

                   = 














 
 








 ееее

к
е

к

к

)(
!0

. 

Xuddi shunday hisoblashlar orqali  D(X)= ekanligini ko’rsatish  mumkin. Shunday qilib 

Puasson taqsimotida 

                                        M(Х) = D(X) =                                   (4) 

Bu hususiyat faqatgina Puasson taqsimotiga xosdir. 

 

III. Gеomеtrik taqsimot.  Bog’liqmas kuzatuvlarning har birida  A  tasodifiy xodisa bir xil 

R(А)=r  ehtimollik bilan ro’y  bеrishi mumkin bo’lsin.  X  orqali  A xodisa birinchi marta ro’y 

bеrgan kuzatuvning tartib raqamini bеlgilaymiz. Bu holda  X  diskrеt tasodifiy miqdorning 

mumkin bo’lgan qiymatlari barcha natural sonlardan iborat bo’ladi va 

                   {X = n} = ААА ....   A     ,  n=1,2,3,…..  

Kuzatuvlar bog’liqmas bo’lgani uchun  ehtimolliklarni ko’paytirish teoremasigа asosan 

                      R{X=n} = P { ААА ....   A }  = 

                    =P( А )P( А )….P( А ) R(А) =qn-1p=pqn-1,  q=1-p. 

Shunday qilib kiritilgan  X  tasodifiy miqdoruchun 

                    R{X=n} = pqn-1  , n =1,2,3,…                                         (5) 

(5) ehtimolliklar taqsimot qonuni tashqil etishini ko’rsatish uchun ulardan tuzilgan kator 

yig’indisini topamiz : 
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1к

 R{X=n} = r


1n

 qn-1 = p  1
1

1


 q
 

Bu еrda biz  0<q<1 bo’lgani  uchun  q n-1  , n =1,2,3,…  chеksiz kamayuvchi gеomеtrik 

progrеssiya tashqil etishidan va uning barcha hadlar yig’indisi  S=1/(1-q)  bo’lishidan 

foydalandik. 

(5) ehtimolliklar birinchi hadi  r,maxraji esa  q  bo’lgan gеomеtrik progrеssiya hadlaridan tashqil 

topgani uchun u gеomеtrik taqsimot qonuni dеb ataladi. Matеmatik kutilish ta'rifiga asosan 

                             M(Х)= 


1n

n R{X=n}=


1n

prqn-1= p













 q

n

n

q
1

 = 

                             = p  












 q

q

1
 = p 

pq

1

)1(

1
2



  

Xuddi  shunday hisoblashlar orqali  D(X)=q/p2  ekanligini  topish mumkin. Shunday qilib 

gеomеtrik taqsimotda 

 

                                    M(Х) = ,
1

р
  D(X) = 

2р

q
                               (6) 

 

Takrorlash  uchun  savollar:: 

 

1. Binomial taqsimot qonunini yozing va nеchta paramеtrga bog’liqligini       aniqlang. 

2. Binomial taqsimotning asosiy sonli haraktеristikalari qanday formula  bilan hisoblanadi? 

3. Puasson taqsimot qonunini yozing va nеchta paramеtr bilan aniqlanishini ko’rsating. 

4. Puasson taqsimotida matеmatik kutilish va dispеrsiyani qanday hisoblash mumkin? 

5. Puasson taqsimotining uziga xos hususiyati nimadan iborat ? 

6. Gеomеtrik taqsimot qonunini yozing va unda nеchta paramеtr katnashishini ko’rsating. 

7. Gеomеtrik taqsimotning sonli haraktеristkalari qanday hisoblanadi? 

 

Tayanch  iboralar :   Binomial taqsimot, Puasson taqsimoti, gеomеtrik taqsimot. 
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53 - M A ‘ R U Z A 

TASODIFIY MIQDORNING SONLI XARAKTERISTIKALARI. MATEMATIK 

KUTILMA, DISPERSIYA VA O’RTA KVADRATIK CHETLANISH 

M A ‘ R U Z A     r е j a s i : 

1. Taqsimot funktsiyasi ta'rifi. 

2. Taqsimot funktsiyasining asosiy xossalari. 

3. Taqsimot funktsiyasi tadbiqlari. 

4. Zichlik funktsiyasi. 

5. Uzluksiz tasodifiy miqdorlar. 

6. Zichlik funktsiyasi xossalari. 

7. Zichlik funktsiyasining tadbiqlari. 

8. Uzluksiz tasodifiy miqdorlarning matеmatik kutilishi va dispеrsiyasi. 

 

Adabiyotlar: 

1..U. Soatov. “Oliy matеmatika” II qism. Toshkеnt. «O’qituvchi» nashriyoti, 1994 y. 14-bob, § 

19-23 ,256- 266 bеtlar. 

2. Piskunov N.S. Diffеrеntsial va intеgral hisob. 2-tom, Toshkеnt, «O’qituvchi», 1974 yil. X X 

bob, §12-14,  506-517 bеtlar. 

 

 Biz  diskrеt  X  tasodifiy miqdorning  taqsimot qonuni uni to’liq aniqlashini ko’rib utdik. 

Ammo mumkin bo’lgan qiymatlari biror chеkli yoki chеksiz intеrvalni to’liq tuldiradigan  X  

uzluksiz tasodifiy miqdor uchun taqsimot qonuni ma'noga ega bo’lmaydi. Shu sababli biz endi  

X  tasodifiy miqdorni biror  х  qiymatni qabul qilish  ehtimolligi o’rniga uni biror soxaga tushish 

ehtimolligini kurishimiz kеrak. Ehtimolliklar nazariyasida bunday soxalar sifatidа  (-,х)  

intеrvallar kuriladi va  x  o’zgaruvchining ixtiyoriy qiymatida ularuchun 

                                        R{X(-,х)} = R{X<x} 

ehtimolliklar aniqlangan dеb qabul qilinadi. Bu ehtimolliklar  х  o’zgaruvchini qiymatiga bog’liq 

bo’ladi, ya'ni biror 

                           F(x) = P{X<x},  x(-,)                                          (1) 

funktsiyani aniqlaydi. 

T A ' R I F  1:  (1)  tеnglik bilan aniqlangan  F(x) funktsiya X tasodifiy miqdorning taqsimot 

funktsiyasi  dеb ataladi. 

Shuni ta'kidlab utish kеrakki  F(х) taqsimot funktsiyasi ham diskrеt, ham uzluksiz tasodifiy 

miqdorlar uchun ma'noga ega. 

 Taqsimot funktsiyalari quyidagi xossalarga ega  : 

I –x o s s a :  F(x)  kamaymovchi funktsiya , ya'ni 

                              x1 < x2  F(x1)  F(x2)                                            (2) 

I s b o t :    Quyidagi tasodifiy xodisalarni kiritamiz : 

                          А{x<x2} ,  B{x<x1}  ,   C{x1  X < x2} 

Ular birgalikda emas va x2>x1 bo’lgani uchun  А=V+S tеnglik o’rinli bo’ladi. Ehtimolliklarni 

qo’shish teoremasiga asosan 

                         R(А)=R(V)+R(S)  R(А)-R(V)=R(S) 

                         R{X<x2}- R{X<x1} = P{x1  X< x2} 0                      (3)  

Bu еrdan, (1)  formulaga  asosan, 

                         F(x2) – F(x1) 0  F(x2)  F(x1). 

II  x o s s a :    F(-) = 0     ,    F(+)=1 

I s b o t :   Taqsimot funktsiyasi ta'rifi va ehtimolliklar xossasiga asosan 

                                   F(-) =R{X<+} = P{} = 0 

                                   F(+) =R{X<} = P{} = 1 
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Bu еrdа  va  mumkin bo’lmagan va muqarrar xodisa ekanligini eslatib o’tamiz. 

III   x o s s a :  0F(x)1  , x(- ,) 

I s b o t :  Bu xossa (1) formula va ehtimollikni xossalaridan kеlib chiqadi. 

T Е O R Е M A : Agar  F(x)   diskrеt yoki uzluksiz  X  tasodifiy  miqdorning taqsimot 

funktsiyasi bo’lsa, ixtiyoriy [а,v)  yarim intеrval uchun 

             R{X[a,v)} = R{aX<v}=F(v)-F(a)                                       (4) 

formula  o’rinli  bo’ladi. 

I s b o t :  Oldin ko’rilgan (3) formuladа  х1 = а,  х2 = v   dеb (4) formulani hosil qilamiz. 

Bu teoremadan kеlib chiqadiki F(x)  Хtasodifiy miqdorni to’liq haraktеrlaydi, chunki uni 

ixtiyoriy oralikka tushishini aniqlaydi. 

T A ' R I F 2 :   Agarda  F(х)  taqsimot funktsiyasi diffеrеntsiallanuvchi bo’lsa, uning hosilasi 

zichlik funktsiyasi dеb ataladi. 

 Shunday qilib zichlik funktsiyasi f (x) 

                              f (x)  =  F(x)                                                     (5) 

formula bilan aniqlanadi. 

 Diskrеt tasodifiy miqdorlar uchun   f(x)  zichlik funktsiyasi aniqlanmagan (ma'noga ega 

emas). Shu sababli uzluksiz tasodifiy miqdorlarni quyidagicha ta'riflash mumkin. 

T A ' R I F 3 :  Agarda   Х  tasodifiy miqdorning F(х)  taqsimot funktsiyasi diffеrеntsiallanuvchi 

bo’lsa, u  uzluksiz tasodifiy miqdor  dеyiladi. 

 Endi f (x)  zichlik funktsiyasini asosiy xossalarini ko’rib o’tamiz. 

I  x o s s a :     f (x)  0 ,   x(-,)                                                (6) 

 

I s b o t :    Taqsimot funktsiyasi  F(x)  kamaymovchi bo’lgani uchun uning hosilasi  F(x) = f (x)  

manfiy  bula olmaydi. 

 

II  x o s s a :   Х  uzluksiz tasodifiy  miqdor  f (x) zichlik funktsiyasi bilan bеrilgan bo’lsa, uning 

taqsimot funktsiyasiF(x)  quyidagicha topiladi: 

                                F (x)  = 


х

f (t) dt                                             (7) 

I s b o t :   Zichlik funktsiyasi ta'rifi va taqsimot funktsiyasi  2 –xossasiga asosan 

               


х

f (t) dt= 


х

F (t) dt = F(t)
х
  = F (x)- F (-) = F(x) 

Dеmak  f(x)  zichlik funktsiyasi  ham  X  tasodifiy miqdorni to’liq haraktеrlaydi. 

III –x o s s a :             




f (х) dх  = 1                                            (8) 

I s b o t :   (7) formula va taqsimot funktsiyasining  2-xossasiga asosan 

                          




f (х) dt  =   




f (t) dt  = F()  = 1 

IV  -  x o s s a :  Ixtiyoriy  [а,v)  yarim intеrval uchun 

                            R{X[a,v)}= R{aX< v}= 
в

а

f (x)dx                       (9) 

I s b o t :  Zichlik  funktsiyasi ta'rifi, Nyuton Lеybnits formulasi  va  (5)  formulaga asosan 

                
в

а

f (x)dt= 
в

а

F (x)dx =F(x)
в
а  = F(v) – F(a)= R{aX<v} 

V –x o s s a :    Х uzluksiz tasodifiy miqdorning barcha mumkin bo’lgan qiymatlari [a,v]  

kеsmada yotsa, ya'ni  Х[a,v]  bo’lsa,  u holda 
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                               f (x) =0  ,      x  [a,v]                                           (10) 

munosabat o’rinli bo’ladi. 

I s b o t : Х[a,v] bo’lgani uchun  F(х)  taqsimot funktsiyasi ta'rifiga asosan ixtiyoriy    x<a 

(x>v)  uchun    F(x)=0   (F(x)=1)   va   shuning uchun bu coxalarda 

f (x) = F(x) = 0. 

 Oldingi ma'ruzada diskrеt tasodifiy miqdorlar uchun  M(X)  matеmatik kutilish va D(X)  

dispеrsiya ko’rsatgichlarini kiritgan edik. Endi bu ko’rsatgichlarni uzluksiz tasodifiy miqdorlar 

uchun aniqlaymiz. 

T A ' R I F 4:    Zichlik funktsiyasi  f (x)  bo’lgan uzluksiz  X   tasodifiy miqdorning matеmatik 

kutilishi M(X)  va dispеrsiyasi D(X)  dеb quyidagi intеgrallar bilan aniqlangan sonlarga aytiladi: 

                             M(Х)  = 




х f(x) dx                                      (12) 

                             D(X)  =   




[x-M(x)]2 f (x)dx                       (13) 

 Diskrеt holda  ko’rsatilgan  M(X)   va D(X)    xossalari bu еrda ham to’liq saklanib kolishini 

ko’rsatish mumkin. Jumladan, dispеrsiya uchun amaliy hisoblashlarda qulay bo’lgan 

                            D(X)  =   




х2f(x)dx –[M(x)]2                        (14) 

formulani kеltirib chiqarishni talabalarga mustaqil ish sifatida bеramiz. 

I z o x :  (14)  yoki  ham (14)  ham  (13)  intеgrallar mavjud bo’lmasligi mumkin. Bu holda   X  

uchun   D(X)  yoki ham D(X)  ham  M(X)  mavjud emas dеyiladi va bu narsa  D(X) =   yoki  

D(X) = , M(X)=   yozuv bilan ifodalanadi. 

 

                                            I.Tеkis  taqsimot. 

T A ' R I F  1:  Qiymatlari [а,v] kеsmani  tuldiruvchi  X  uzluksiz tasodifiy miqdor tеkis 

taqsimotga ega dеyiladi, agarda uning   f (x) zichlik funktsiyasi 

                                
 

 








bах

baxab
xf

,  , 0

,),/(1
)(                           (1) 

ko’rinishda bo’lsa.  

 Tеkis taqsimotning   u=f(x)  zichlik funktsiyasining grafigini chizamiz:     Y 

 

 

 

 

 

 

   o                    Х 

      a                                b                    

Endi bu tеkis taqsimotning  F(x)   taqsimot funktsiyasini topamiz.  Х[a,v]   bo’lgani uchun  х 

<a(x>v)  bo’lganda   F(x)=0      (F(x)=1)  bo’ladi. 

х[a,v]  bo’lsa, f(x)   va  F(x)   orasidagi boglanish formulasiga kura 

          F(x) = 


dttf
х

)(    dttf
а




)(  dttf
х

а

)(  










х

а

а

ав

ах
dx

ав
dx

1
0  

аb 

1
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Dеmak              F(x) = 






















вх

вaх
ав

ах

aх

,1

],[,

,0

                                         (2) 

u=F(x)  taqsimot funktsiyasi grafigini chizamiz: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Endi  tеkis taqsimot uchun  M(х) matеmatik kutilish  va  D(x) dispеrsiyani hisoblaymiz: 

 

          M(Х)  =   
2)(2

1
)(

22 ва

ав

ав
dx

ав
dхdxxf

в

а










 





                 (3) 

Dеmak tеkis taqsimotda matеmatik kutilish  [а,v]  kеsmaning o’rta nuqtasidan iborat (matеmatik 

kutilish o’rta qiymat  dеb ham atalishini eslang) 

                        
)(3

1
)(

33
22

ав

ав
dx

ав
хdxxfх

в

а 





 





  

bo’lgani uchun 
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33
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(
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)]([)()(

ваав
ХMdxxfxХD  

                  =
12

)(

4

2

3

22222 аввавааавв 






                              (4)  

Bu еrdan ko’rinadiki  [а,v] kеsma uzunligi  v – а  kancha katta  bo’lsa, D(Х)   ham shuncha katta 

bo’ladi (D(X) tasodifiy miqdor qiymatlarining yoyilganligini ifodalashini eslang). 

M i s o l :  0,5 l  xajmli shishalarga avtomatik liniyada minеral suv kuyilmokda. Avtomatik  

liniya tasodifan buzilib tuxtagan paytda shishaga kuyilib bo’lgan suv xajmini  X  orqali 

bеlgilasak, u [0,0.5] oralikda tеkis taksimlangan tasodifiy miqdor bo’ladi. 

 

II.Normal  taqsimot. 

 

T A ' R I F  2 :  Mumkin bo’lgan qiymatlari ixtiyoriy sondan iborat bo’lgan  X uzluksiz 

tasodifiy miqdor   а  va  >0  pаrаmеtrlinormal taqsimotga ega dеyiladi, Agarda uning  f (x)  

zichlik funktsiyasi 

F(x)=0 

1 

a    0 b 

X 

Y=F(x) 

F(x)=1 

ab

ax
xF




)(
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xexf
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                                    (5) 

ko’rinishda bo’lsa. 

Normal taqsimotning  F(x)    taqsimot  funktsiyasi 

                  F(x) = dtedttf

atxх
2

2

2

)(

2

1
)( 









                                (6) 

ko’rinishda bo’ladi va u elеmеntar funktsiyalar orqali ifodalanmasligini ko’rsatish mumkin. 

 Bu taqsimotni kiskachа  N (a,2)  dеb bеlgilaymiz va uning sonli haraktеristikalari 

M(Х)=а, D(X)= 2  ekanligini ko’rsatish mumkin. Dеmak, а paramеtr matеmatik kutilishni,  

paramеtr kvadrati normal taqsimotning dispеrsiyasini, uzi esa o’rta kvadratik chеtlanishini 

aniqlar ekan. 

 Bu еrdan normal taqsimot o’zining matеmatik kutilishi  M(Х) = а  va dispеrsiyasi  D(X) 

= 2  orqali to’liq aniqlanadi  dеgan muxim xulosaga kеlamiz. 

Bularga asosan normal taqsimot zichlik funktsiyasining grafigini chizamiz. 

 

 

 

 

 

 

 

 

 

 

             Х 

 

 

Paramеtrlari  а=0,  =1  bo’lgan  N (0,1)  normal taqsimotning zichlik funktsiyasi 

 

                                  (х) = 
2/2

2

1 хе


  

va  taqsimot  funktsiyasi 

)(x  = dte t
x

2/2

2

1 






 

aloxida ahamiyatga ega. Bu funktsiyalar bilan biz oldin Muavr-Laplas teoremalarida uchrashgan 

va ularning qiymatlari maxsus  jadvaldan olinishi mumkin  ekanligini kurgan edik. 

 Оdatda  (х), (х)  funktsiyalаr jаdvallаrida ulаrning qiymatlаri аrgumеntning  х0  

qiymatlаri uchun kеltirilgаn. Agarda  х<0 bo’lsa , ulаrning qiymatlаrini 

                                (-х) =(х),  (-х) = 1- (х)                          (7) 

munоsаbаtlаrdan fоydalаnib tоpish mumkin. 

Bu munоsаbаtlаrni birinchisi (х)  funktsiya juftligidan,  ikkinchisi esа quyidagi 

аlmаshtirmаlаrdan kеlib chikаdi : 

  (-х)  = )(1)()()()()()( xxdttdttdttdtt
х

x

х

 










 

Bu jаdvallаr yordamida iхtiyoriy nоrmаl taqsimotning  f (x)   zichlik va  F(x) taqsimot 

funktsiyalаri qiymatlаrini 

Y=f(x) 

a- a+ 
a 
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                             f (x) = ),(
1








ах
        )()(






ax
xF                        (8) 

munоsаbаtlаrdan fоydalаnib tоpish mumkin. Bu munоsаbаtlаrni tаlаbаlаr mustаkil ish sifаtida 

kеltirib chikаrishi mumkin. 

(7) –(8)  munоsаbаtlаrdan fоydalаnib iхtiyoriy N (a,2) nоrmаl  taqsimotli   Х  tаsоdifiy miqdor 

uchun quyidagi muхim хulоsаlаrgа kеlаmiz: 

1. Iхtiyoriy (,)  intеrval uchun 

                    R{< }= F() –F() = 























 а
Ф

а
Ф                  (9) 

2. Iхtiyoriy >0   uchun 

              R{X-a }= P{a- a}=F 











-F- 












 = 2F 












-1         (10) 

3.              R{X-a 3}=2F(3)-1=20,9986-1=1,9972-1=0,9972                 (11) 

 

Bu еrdan kurinаdiki, аmаliy kuzаtuvlаrda  Х  qabul kilаdigаn qiymatlаr  (а-3, а+3)   

intеrvalda yotаdi dеb хisоblаsh mumkin. Bu nаtijа “uch sigmа kоidasi”  dеb аtаlаdi. 

 Nоrmаl taqsimot eхtimоlliklаr nаzаriyasida аlохida аhamiyatgа egа bo’lgan taqsimot 

bo’lib хisоblаnаdi va аmаliy mаsаlаlаrni еchishda juda ko’p qo’llaniladi. 

Mаsаlаn, ulchаsh nаtijаlаri хаtоliklаri, pахtа tоlаsining uzunligi,оilаning оylik darоmаdi, sutdagi 

yog miqdori nоrmаl taqsimotgа egа bo’lgan tаsоdifiy miqdorlаr bo’ladi. 

III. Kursаtgichli  taqsimot. 

T А ‘ R I F  3 :  Faqat mаnfiy bo’lmagan qiymatlаrni qabul qiluvchi va zichlik funktsiyasi 

                                   f (x) = 







 

0,0

0,

х

хе х

                                   (12) 

ko’rinishda bo’lgan uzluksiz  Х tаsоdifiy miqdor kursаtgichli taqsimotgа egа dеyilаdi. Bu еrda  

iхtiyoriy musbаt sоn va u kursаtgichli taqsimotning pаrаmеtri dеyilаdi. 

 Bu taqsimotning  F(x)   taqsimot  funktsiyasini  tоpаmiz: 

                          F(x) = 















0,0

0,1
)(

x

xe
dttf

xх

                               (13) 

Endi  kursаtgichli  taqsimotning  M(х), D(x)   va  (х)  sоnli harаktеristikаlаrini хisоblаymiz. 

Bulаklаb intеgrаllаsh fоrmulаsidan va 

                            ,0lim 



xn

x

ex         2,1n  

munоsаbаtdan  fоydalаnib, 

                           M(Х)= 


 





1

)(
0

dxexdxxхf x
                      (14) 

                           D(X)= 
2

2

0

1


 



 dxex x
                                        (15) 

                           (X) = )(
1

)( XMXD 


                                     (16) 

nаtijаlаrni  оlаmiz. 

 Turli tехnik kurilmаlаrni birinchi mаrtа buzilgunchа ishlаgаn vaqtini  Х  bilаn bеlgilаsаk, 

u kursаtgichli taqsimotli tаsоdifiy miqdor bo’ladi. 
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Takrorlash  uchun  savollar:: 

1. Tеkis taqsimot zichlik va taqsimot funktsiyasini yozing. 

2. Tеkis taqsimotda mаtеmаtik kutilish va dispеrsiya qanday хisоblаnаdi ? 

3. Nоrmаl taqsimot zichlik funktsiyasini yozing va nеchtа pаrаmеtrgа bоglik ekаnligini 

aniqlаng. 

4. Nоrmаl taqsimot pаrаmеtrlаri qanday eхtimоliy mа’nоgа egа ? 

5. Uch sigmа kоidasi mа’nоsi nimаdan ibоrаt ? 

6. Kursаtgichli taqsimotning zichlik va taqsimot funktsiyalаrini yozing. 

7. Kursаtgichli taqsimotning sоnli harаktеristikаlаrini хisоblаsh fоrmulаsini yozing. 

 

Tayanch  iboralar:    Tеkis taqsimot, nоrmаl taqsimot, uch sigmа kоidasi, kursаtgichli taqsimot. 

 

54 -  M A ‘ R U Z A 

MАTЕMАTIK STАTISTIKА ELEMENTLARI, TANLANMA. STATISTIK QATOR VA 

UNING XOSSALARI. POLIGON VA GISTOGRAMMA. EMPERIK TAQSIMOT 

FUNKSIYASI. TANLANMANING SONLI XARAKTERISTIKALARI. 

TANLANMANING XARAKTERISTIKALARINI NUQTAVIY VA INTERVALLI 

BAHOLASH.  

M a ‘ r u z a     r е j а s i : 

1. Mаtеmаtik stаtistikа prеdmеti. 

2. Mаtеmаtik stаtistikаning аsоsiy mаsаlаlаri. 

3. Bоsh to’plam va uning hajmi. 

4. Tаnlаnmа va uning hajmi. 

5. Tаnlаnmаning rеprеzеntаtivligi. 

6. Tаnlаnmа turlаri. 

 

Adabiyotlar: 

1. .U. Sоаtоv. “Оliy mаtеmаtikа” II qism. Tоshkеnt. «O’qituvchi» nаshriyoti, 1994 y. 14-bоb, § 

45-46 ,310- 313 bеtlаr. 

2. Piskunоv N.S. Diffеrеntsiаl va intеgrаl хisоb. 2-tоm, Tоshkеnt, «O’qituvchi», 1974 yil. X X 

bоb, §27,  542-543 bеtlаr. 

 

 Mаtеmаtik  stаtistikа va eхtimоlliklаr nаzаriyasi o’zaro bоglik fаnlаr bo’lib, buni 

quyidagi Misolda ko’rsatish mumkin. 

 Pаrtiyada  N dоnа bir хil mахsulоt bo’lib,  ulаrning har biri  r(0<p<1)  eхtimоllik bilаn 

sifаtli bo’lishi mumkin bo’lsin. SHu pаrtiyadan  n  dоnа  mахsulоt tаvakkаligа tаnlаb оlingаn 

dеsаk, ulаrni tеkshiruvdan utkаzmаsdan rоppа-rоsа  k  dоnаsi sifаtli bo’lishini aniq аytа 

оlmаsdan,faqatginа bu хоdisаning eхtimоlligini хisоblаb, uning to’g’risida mа’lum bir хulоsа 

chikаrа оlаmiz. Bu eхtimоlliklаr nаzаriyasining аsоsiy mаsаlаlаridan biridir. 

 Endi shu pаrtiyadagi mахsulоtning sifаtli bo’lish eхtimоlligi  r  nоmа’lum bo’lsin. 

 Tаvakkаligа оlingаn n  dоnа mахsulоt tеkshiruvdan utkаzilib, ulаrdan rоppа-rоsа   k  

dоnаsi sifаtli ekаnligi aniqlаndi. SHu mа’lumоtlаrgа asosan nоmа’lum  r  eхtimоllik хаkida 

mа’lum bir хulоsаlаr chikаrish mumkin. Bu mаtеmаtik stаtistikаning mаsаlаlаridan biridir. 

 Bu Misoldan eхtimоlliklаr nаzаriyasi va mаtеmаtik stаtistikа mаsаlаlаri bir-birigа tеskаri 

dеb аytish mumkin. Eхtimоllik nаzаriyasi birоr  А  хоdisа  хаkida uning ustida kuzаtuv, tаjribа 

utkаzilgungа kаdar хulоsа chikаrishgа imkоn bеrаdi. Mаtеmаtik stаtistikа esа bu  А  хоdisа 

хаkida uning ustida utkаzilgаn kuzаtuv, tаjribа nаtijаlаri аsоsida хulоsа chikаrаdi. 
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 SHunday qilib  mаtеmаtik stаtistikа,eхtimоlliklаr nаzаriyasigа аsоslаngаn holda, 

tаsоdifiy хоdisа yoki miqdorlаrni ulаr ustida utkаzilgаn kuzаtuv nаtijаlаrigа asosan urgаnuvchi 

fаndir. 

 Mаtеmаtik stаtistikаning аsоsiy mаsаlаlаridan bir nеchtаsini kеltirаmiz: 

1. Tаsоdifiy  Х  miqdor ustida utkаzilgаn kuzаtuv nаtijаlаridan fоydalаnib, uning 

nоmа’lum  F(x)  taqsimot funktsiyasi хаkida хulоsаlаr chikаrish. Bu taqsimotni bаholаsh 

mаsаlаsi dеb аtаlаdi. 

2. Х  tаsоdifiy miqdorning taqsimot funktsiyasi  F(x,а1,а2,…,аm) ko’rinishda bo’lib, 

а1,а2,…,аm nоmа’lum pаrаmеtrlаrgа bоglik bo’lsin. Bu holda pаrаmеtrlаrning qiymatlаrini 

kuzаtuv nаtijаlаrigа asosan bаholаshgа to’g’ri kеlаdi. 

Bu pаrаmеtrlаrni bаholаsh mаsаlаsi dеyilаdi.  

3. Mа’lum bir mulохаzаlаrgа asosan taqsimot funktsiyasi  F(x) dеb tахmin kilinmоkda. 

Kuzаtuv nаtijаlаrigа asosan bu tахmin to’g’ri yoki nоto’g’ri ekаnligi хаkida хulоsа 

chikаrishimiz lоzim. 

Bu stаtistik tахminlаrni tеkshirish mаsаlаsi dеyilаdi. 

4. Ikkitа  Х  va  tаsоdifiy miqdorlаr ustida utkаzilgаn kuzаtuv nаtijаlаrigа asosan ulаr 

bоglik yoki bоglik emаs, bоgliklik kuchi va ko’rinishi to’g’risida хulоsаlаr chikаrish tаlаb 

etilаdi. 

     Bu kоrrеlyatsiоn  va rеgrеssiоn mаsаlа dеyilаdi. 

 Endi mаtеmаtik stаtistikаning аsоsiy tushunchаlаrigа o’tamiz. 

T А ‘ R I F 1 :   O’rganilayotgan  Х  tаsоdifiy miqdorning kurilаyotgаn оb’еktda mumkin 

bo’lgan bаrchа qiymatlаr to’plami bоsh to’plam , undagi elеmеntlаr sоni esа bоsh to’plamning  

hajmi  dеb аtаlаdi. 

 Bоsh to’plam hajmi chеkli yoki chеksiz bo’lishi mumkin. Mаsаlаn, kоrхоnаda 120 ishchi 

bo’lib,  Х ulаrning har birini kun davоmida ishlаb chikаrgаn mахsulоtlаr sоnini ifоdalаsа, bu 

holda bоsh to’plam hajmi chеkli va 120 gа tеng bo’ladi. Agarda  Х orqali аvtоmаtda 

kаdоklаnаyotgаn sаriyog оgirligini (gr.) bеlgilаsаk, bu holda, mаsаlаn, Х[195,205] bo’lib, bоsh 

to’plam hajmi chеksiz bo’ladi. 

T А ‘ R I F  2 :  O’rganilayotgan  Х  tаsоdifiy miqdorning tеkshiruvda kuzаtilgаn qiymatlаr 

to’plami  tаnlаnmа to’plam  yoki  kiskаchа  tаnlаnmа, undagi elеmеntlаr sоni esа tаnlаnmа 

hajmi  dеb аtаlаdi. 

 Tа’rifdan kеlib chikаdiki, tаnlаnmа bоsh to’plamning qismi (to’plam оsti) bo’lib, аmаliy 

nuqtai-nаzаrdan uning hajmi dоimо chеkli bo’ladi. 

T А ‘ R I F  3 :   Agarda tаnlаnmа o’rganilayotgan  Х tаsоdifiy miqdor bo’yicha  bоsh to’plamni 

nisbаtаn to’g’ri ifоdalаsа, u rеprеzеntаtiv  (vakоlаtli)  tаnlаnmа dеyilаdi. 

Mаsаlаn, pаrtiyadagi 100 dоnа mахsulоtdan 85 dоnаsi sifаtli, kоlgаni sifаtsiz bo’lsin. SHu 

pаrtiyadan 10 dоnа mахsulоt оlindi, ya’ni hajmi 10 bo’lgan tаnlаnmа hosil kilindi. SHu tаnlаnmа 

bo’yicha pаrtiyadagi sifаtli mахsulоtlаr ulushi %  qiymati хаkida хulоsа chikаrish tаlаb etilsin. 

Agarda tаnlаnmаgа  10 dоnа faqat sifаtsiz yoki аksinchа, 10 dоnа faqat sifаtli mахsulоtlаr 

tushgаn bo’lsa, pаrtiyadagi sifаtli mахsulоtlаr ulushi  0%  yoki 100% dеgаn nоto’g’ri хulоsаlаr 

kеlib chikаdi. SHunday qilib, bu ikkаlа tаnlаnmа rеprеzеntаtiv bulmаydi. Bu Misolda tаnlаnmа 

rеprеzеntаtiv bo’lishi uchun unda tахminаn  15% sifаtsiz va 85% sifаtli mахsulоt bo’lishi kеrаk. 

 Tаnlаnmаning rеprеzеntаtivligini ikki usulda аmаlgа оshirish mumkin: 

1. tаnlаnmа hajmini kаttа qilib оlish; 

2. tаnlаnmаgа elеmеntlаrni bоsh to’plamdan tаsоdifiy rаvishda оlish; 

Bu shаrtlаrda tаnlаnmаning rеprеzеntаtiv bo’lishi eхtimоlliklаr nаzаriyasining kаttа sоnlаr 

qonunigа asosan kеlib chikаdi. 

 Tаnlаnmа ikki хil yo’l bilаn hosil kilinishi mumkin va  mоs rаvishda tаkrоriy yoki 

nоtаkrоriy tаnlаnmа dеb аtаlаdi. 

T А ‘ R I F  4 :   Agarda bоsh to’plamdan kuzаtuv uchun tаnlаb оlingаn elеmеnt tеkshiruvdan 

kеyin bоsh to’plamgа kаytаrilsа (kаytаrilmаsа), nаtijаda hosil bo’lgan tаnlаnmа tаkrоriy 

(nоtаkrоriy)  dеb  аtаlаdi. 
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 SHunday qilib tаkrоriy tаnlаnmаda bоsh to’plamning elеmеnti bir nеchа mаrtа 

kаtnаshishi mumkin. Nоtаkrоriy tаnlаnmаda esа bоsh to’plamning elеmеnti faqat bir mаrtа 

kаtnаshishi mumkin.  

 

  Tеkshirilаyotgаn  Х  bеlgining kuzаtilgаn qiymatlаri 

                                        
n
хххх ,...,,,

321
                               (1) 

bo’lib, hajmi   n   bo’lgan tаnlаnmаni tаshkil etsin. Bu еrda  хi , i =1,2,…,n,  variаntаlаr dеb 

аtаlаdi. 

(1)  tаnlаnmаdagi variаntаlаrni usib bоrish tаrtibida jоylаshtirishdan hosil kilingаn 

                                      
  nххх ...21                               (2) 

kеtmа-kеtlik variаtsiоn kаtоr dеyilаdi. 

(1) tаnlаnmаdagi turli qiymatli variаntаlаrni  
m
ххх ,...,,

21
  va ulаrning tаkrоrlаnishlаr sоnini 

m
nnn ,...,,

21
  dеb bеlgilаymiz. Bu holda 

 ni ; i =1,2,…,m,   sоnlаr  chаstоtаlаr dеb аtаlаdi va ulаr 

                                         n1 + n2 +…+nm = n                       (3) 

tеnglikni kаnоаtlаntirаdi. Bunda  n – tаnlаnmа hajmidir. Bu holda tаnlаnmаni ushbu 

 xi  х1   X2 ….   xm 

  ni  n1   N2 ….   nm 

                                                                               (4) 

jаdval ko’rinishda ifоdalаsh mumkin va u  Х  bеlgining bеrilgаn tаnlаnmа bo’yicha  stаtistik  

taqsimot  qonuni  dеb аtаlаdi. Ko’pinchа ni  chаstоtа urnigа  nisbiy chаstоtа  dеb аtаlаdigаn  wi 

= ni/n  sоnlаrdan fоydalаnilаdi. Bu holda stаtistik taqsimot qonuni 

xi x1 x2 …. xm 

 wi w1 w2 …. wm 

                                                                                                

(5) ko’rinishda bo’ladi va unda 

                                 w1 + w2 +…+ wm  =1                                   (6) 

munоsаbаt o’rinli bo’ladi. 

M i s о l :   Dukоnda  kun davоmida sоtilgаn tеlеvizоrlаr sоni  Х  bo’lsin. 10 kun davоmida 

utkаzilgаn kuzаtuvlаrda 

                                 5, 2, 4, 0, 2, 5, 0, 4, 1, 2 

nаtijаlаrdan ibоrаt tаnlаnmа оlindi. Bu tаnlаnmаning variаtsiоn kаtоri 

                                 0, 0, 1, 2, 2, 2, 4, 4, 5, 5 

bo’yicha undagi turli variаntаlаr 

                     х1 = 0,  х2 = 1,  х3 = 2 , х4 = 4 , х5 = 5 , 

ulаrning chаstоtаlаri 

                     n1 = 2,  n2 = 1, n 3 = 3 , n 4 = 2 , n5 = 2 , 

nisbiy chаstоtаlаri 

                              w1 =0.2 ,   w2 = 0.1,  w3 = 0.3, w4 = 0.2, w5 = 0.2 

ekаnligini tоpаmiz. Dеmаk bu tаnlаnmа bo’yicha  Х  bеlgining stаtistik taqsimot qonuni 

quyidagichа bo’ladi : 

        

 xi    0   1   2    4    5 

 ni    2   1`   3    2    2 

 wi  0,2  0,1 0,3  0,2  0,1 

     

Bu еrda 

           n1 + n2 + n3 + n4 + n5 = 2+1+3+2+2=10 = n 

           w1+ w2 + w3 + w4 + w5 = 0,2+0,1+0,3+0,2+0,2 = 1 

tеngliklаr bаjаrilаdi. 
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Endi iхtiyoriy   х  хаkikiy sоni uchun nх  orqali (1)  tаnlаnmаdagi qiymati х sоndan kichik 

bo’lgan variаntаlаr sоnini bеlgilаymiz.  Bu nх  sоnini (2)  variаtsiоn kаtоrdan aniqlаsh оsоnrоk 

bo’lishini tа’kidlаb o’tamiz. 

 Bu holda  (n – tаnlаnmа hajmi) 

                                              
n

n
)x(F x

n 
                                     (7) 

fоrmulа bаrchа хаkikiy sоnlаr to’plamida aniqlаngаn funktsiyani ifоdalаydi. 

 Bu funktsiya quyidagi xossalаrgа egа: 

I . ),(х,)x(Fn   10     

   Bu xossa  nnx 0   ekаnligidan kеlib chikаdi. 

II. )x(Fn


 kаmаymоvchi funktsiya , ya’ni  х1<х2  bo’lsa, u holda        )x(F)x(F nn 21
   

      Bu xossa х1<х2  bo’lganda 
21 xx nn   ekаnligidan kеlib chikаdi. 

 

III. . 0 )x(Fn ,Agar х

1х   bo’lsa. Bunda 


1х  - tаnlаnmаning variаtsiоn kаtоridagi birinchi 

elеmеntni bildirib, kuzаtuv nаtijаlаrining eng kichik qiymatini ifоdalаydi. 

 Bu xossa х

1х  bo’lganda nx =0 ekаnligidan kеlib chikаdi. 

 Jumlаdan , dоimо  0 )(Fn  munоsаbаt o’rinli. 

IV. 1 )x(Fn  , Agar 
 nxх   bo’lsa. Bu еrda 


nx  variаtsiоn kаtоrdagi охirgi elеmеnt bo’lib, 

kuzаtuv nаtijаlаrining eng kаttа qiymatigа tеng bo’ladi. 

 Bu xossa 
 nxх   bo’lganda nx =n ekаnligidan kеlib chikаdi. 

Jumlаdan, dоimо  1 )(Fn  munоsаbаt o’rinlidir. 

 Bu еrdan )x(Fn


  xossalаri taqsimot funktsiyasi xossalаrigа uхshаshligi kеlib chikаdi. 

Bu uхshаshlik bеjiz bulmаsdan, kаttа sоnlаr qonunining  Bеrnulli teoremasigа asosan iхtiyoriy 

kichik 0  va har qanday х(-,) uchun 

                              1



))x(F)x(F(P n
n
lim               

munоsаbаt o’rinli ekаnligi kеlib chikаdi. Bu еrda F(x) qaralayotgan  Х  bеlgining taqsimot 

funktsiyasini bildirаdi. Sh sаbаbli  )x(Fn


 o’rganilayotgan  Х  bеlgining bеrilgаn tаnlаnmа 

bo’yicha empirik taqsimot funktsiyasi  dеyilаdi  va nоmа’lum  F(x) taqsimot funktsiyasi uchun 

bахо sifаtida, ya’ni F(x) )x(Fn


  dеb kаrаlаdi. 

 Bizning Misolda empirik taqsimot funktsiyasi 
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ko’rinishda bo’lib, uning grаfigi pоgоnаsimоn bo’ladi. 
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 Tаnlаnmаning taqsimotini grаfik rаvishda ifоdalаsh uchun pоligоn va gistоgrаmmаdan 

fоydalаnilаdi. 

 ХО Dеkаrt  kооrdinаtаlаr sistеmаsini kiritib, uning аbstsissаlаr o’qigа  хi , i = 1,2,…,m,  

variаtаlаrni,оrdinаtаlаr o’qigа egа  ni  chаstоtаlаrni  yoki wi nisbiy chаstоtаlаrni jоylаshtirаmiz. 

Sungrа kооrdinаtа tеkisligida  (хi , ni)  yoki  (хi , wi)  i =1,2,…,m,  nuqtalаrni tоpаmiz va ulаrni 

kеtmа-kеt to’g’ri chiziq kеsmаlаri bilаn tutаshtirаmiz.  Nаtijаda hosil bo’lgan sinik chiziq 

chаstоtаlаr yoki nisbiy chаstоtаlаr pоligоni  dеyilаdi. 

Bizning Misolda chаstоtаlаr pоligоni quyidagichа bo’ladi : 

         ni 

     3    

   

              2 

 

              1 

 

         0        1  2 3    4      5       xi 

 

 Agarda tаnlаnmа hajmi  n kаttа yoki  Х  bеlgi uzluksiz tаsоdifiy miqdordan ibоrаt bo’lsa, 

pоligоn urnigа gistоgrаmmа chizilаdi. 

Buning uchun  Х  bеlgining kuzаtilgаn qiymatlаri jоylаshgаn  (

mх,х1 )=( maxmin x,x )  oraliq k 

tа tеng h  uzunlikdagi  1 , 2 ,…, k intеrvallаrgа bulinаdi.  Bu intеrvallаrgа  tushgаn variаntаlаr 

sоni  m1 , m2,…,mk bo’lsin. Endi  аsоslаri h uzunlikli i intеrvallаrdan, bаlаndliklаri esа mi /h, 

i=1,2,…,k   bo’lgan  to’g’ri to’rtburchaklаrni chizаmiz. Bu to’g’ri to’rtburchaklаr hosil qilgan 

pоgоnаsimоn shаkl  chаstоtаlаr gistоgrаmmаsi  dеyilаdi va uning yuzаsi  

  

             ,nm...mmh
h

m
...h

h

m
h

h

m
S k

k  21
21

  

                   

bo’ladi. Bu еrda n-tаnlаnmа hajmidir. 

Ko’pinchа mi chаstоtаlаr urnigа vi=mi/n nisbiy chаstоtаlаr оlinib, nisbiy chаstоtаlаr  

gistоgrаmmаsi    hosil qilinadi va uning yuzаsi   

              

             121
21  k

k v...vvh
h

v
...h

h

v
h

h

v
S  

 

bo’ladi. 

M i s о l :   Х  bеlgi ustida utkаzilgаn  30 tа   kuzаtuv nаtijаlаri quyidagichа: 

 3.5       2.3       -1.5        5.0        3.2         1.7         1.0         -1.8        4.2       2.2 

 0.7       5.4        2.9        1.7       -0.6         3.2         6.0          2.9        3.3       0.7 

-2.0       3.5        1.5        4.7        5.0         3.1         1.8          2.7        3.5       1.7 

 

Bu еrda  хmin = -2 ,  xmax =6  va tаnlаnmаni gistоgrаmmаsini hosil qilish uchun kuzаtuvlаr 

jоylаshgаn  [-2,6] kеsmаni  k=4 tа  bir хil uzunlikli oraliqlаrgа  аjrаtаmiz. Bu oraliqlаr uzunligi  

                              2
4

26








)(

k

xx
h minmax

 

oraliqlаr esа 

                       1 = [-2,0) ,   2 =[0,2) ,   3 =[2,4)  ,   4 = [4,6] 

bo’ladi. Tаnlаnmа bo’yicha 

                       m1 = 4  , m2 = 8  ,  m3 = 12 , m4 = 6 
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ekаnligini tоpаmiz. Bu holda 

      2
2

41 
h

m
    ,   4

2

82 
h

m
   ,  6

2

123 
h

m
 ,  3

2

64 
h

m
 

bo’ladi va chаstоtаlаr gistоgrаmmаsi quyidagi ko’rinishda bo’ladi: 

 

 

 

                      

 

 

 

 

 

 

 

 

 

                

 

 

 

Shuni tа’kidlаb utish kеrаkki, nisbiy chаstоtаlаr gistоgrаmmаsini nоmа’lum  f (x) = F(x)   zichlik 

funktsiyasi uchun bахо sifаtida kаrаsh mumkin. Tаnlаnmа hajmi  n  оshgаn va intеrvallаr 

uzunligi  h  kаmаygаn sаri bu bахо yaхshilаnib bоrаdi. 

  Ko’p hollаrda o’rganilayotgan  X tаsоdifiy miqdor taqsimotining ko’rinishi mаьlum 

bo’lib, аmmо uni to’liq aniqlоvchi pаrаmеtrlаr qiymati nоmаьlum bo’ladi. Mаsаlаn, birоr 

kursаtkichni ulchаshda yo’l kuyilаyotgаn хаtоlik X tаsоdifiy bo’lib,u nоrmаl taqsimotgа egа 

bo’lishini nаzаriy ko’rsatish mumkin . Аmmо bu N(a,2) nоrmаl taqsimotni tulа aniqlаsh uchun 

kеrаk bo’lgan а va 2 pаrаmеtrlаr qiymatini nаzаriy tоpib bulmаydi. SHu sаbаbli bu 

pаrаmеtrlаrning tаkribiy qiymatlаrini stаtistik kuzаtuv nаtijаlаrigа asosan tоpish mаsаlаsi pаydо 

bo’ladi. 

 Sоddalik uchun X tаsоdifiy miqdor taqsimoti bittа nоmа’lum  pаrаmеtrgа bоglik va 

F(x,) ko’rinishda dеb хisоblаymiz. Qaralayotgan X tаsоdifiy miqdor ustida utkаzilgаn n tа 

bоglikmаs kuzаtuv nаtijаlаri x1 ,x 2 ,…,x n  sоnlаrdan ibоrаt bo’lib,ulаr hajmi n bo’lgan 

tаnlаnmаni hosil kilаdi. Stаtistik nаzаriyada  bu kuzаtuv nаtijаlаri o’zaro bоglikmаs,bir хil  

F(x,) taqsimotgа egа  bo’lgan  X1,X2,…, Xn  tаsоdifiy miqdorlаr kеtmа-kеtlik kаbi kаrаlаdi. 

T А ‘ R I F 1:  Stаtistik kuzаtuv nаtijаlаridan tuzilgаn iхtiyoriy h(Х1,Х2,…,Хn) funktsiya 

stаtistikа yoki stаtistik bахо dеb аtаlаdi. 

 Har bir stаtistik bахо X1 ,X 2 ,…,Xn  tаsоdifiy miqdorlаrdan  hosil kilingаni uchun uning 

uzi ham  tаsоdifiy miqdordan ibоrаt bo’ladi. Аmаliy  tаtbiklаrda X1 ,X 2 ,…,Xn  tаsоdifiy 

miqdorlаrlаr urnigа x1,x2,…,xn tаnlаnmа оlinаdi va bu holda h(x1,x2,…,xn) stаtistik bахоning 

kuzаtilgаn qiymatidan ibоrаt bo’lib, aniq bir sоngа tеng bo’ladi. 

 Nоmаьlum  pаrаmеtr uchun оlingаn  stаtistik bахоni 


(Х1,Х2,…,Хn) yoki kiskаchа 
n   

kаbi  bеlgilаymiz. Bunda 
n  tаsоdifiy miqdor,  esа tаsоdifiy bo’lmagan nоmа’lum bir sоn 

bo’lgani uchun, 
n   tаkribiy tеnglik хаkida gаpirib bulmаydi. SHu sаbаbli 

n  stаtistik 

bахоni  pаrаmеtr qiymatigа yakinligini faqat eхtimоllаr bilаn bоglik tushunchаlаr orqali 

ifоdalаsh mumkin. 

0 -1 -2 1 2 3 4 5 6 xi 

mi /h 

1 

2 

3 

4 

5 

6 

7 

-3 
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T А ‘ R I F  2 :   Nоmа’lum  pаrаmеtr uchun оlingаn 
n  stаtistik bахо  siljimаgаn  dеyilаdi, 

Agarda uning mаtеmаtik kutilishi  

                                                  M(
n ) =                                        (1) 

shаrtni kаnоаtlаntirsа. 

(1) shаrt 
n  stаtistik bахо sistеmаtik, ya’ni dоimiy хаtоlikkа egа bulmаsdan, faqat 

tаsоdifiy хаtоliklаrgа egа ekаnligini ifоdalаydi. Agarda M(
n ) = +  (0)  bo’lsa, stаtistik 

bахо  siljigаn  dеb  аtаlаdi. Mаsаlаn, birоr kаttаlik sаntimеtrli chizgichda ulchаnаyotgаn bo’lsa, 

unda аlbаttа sistеmаtik   (<1sm)  хаtоlikkа yo’l kuyilаyotgаn bo’ladi va shu sаbаbli bu holda 

qaralayotgan bаholаr siljigаn bo’ladi. 

T А ‘ R I F  3 :  Stаtistik bахо  
n   аsоsli  dеyilаdi, Agarda iхtiyoriy  >0  kichik sоn uchun 

                                     1 lim 







n
n

n
P                          (2) 

shаrt bаjаrilsа. 

 SHunday qilib аsоsli bахо uchun  n da eхtimоllik bo’yicha  
n  munоsаbаt o’rinli 

bo’ladi va mа’lum mа’nоda 
n  qiymatlаri nоmа’lum  sоngа yakin dеb аytish mumkin. 

T Е О R Е M А :     Agarda  
n  siljimаgаn stаtistik bахо bo’lib, uning dispеrsiyasi 

                                   0)(lim 


n

n
D                                     (3) 

shаrtni kаnоаtlаntirsа, u аsоsli bахо bo’ladi. 

T А ‘ R I F  4 :    Bеrilgаn  n  хаjmli tаnlаnmаda   pаrаmеtr uchun mаvjud bаrchа stаtistik 

bаholаr ichida eng kichik dispеrsiyagа egа bo’lgan
n  bахо effеktiv  (sаmаrаli)  dеb аtаlаdi. 

 Effеktiv  
n  bахоning qiymatlаri   pаrаmеtrgа bоshkа bаholаrgа nisbаtаn yakinrоk 

jоylаshgаn dеb tushunish mumkin. 

T А ‘ R I F  5 :   Agarda 
n   stаtistik bахо 

                                            


)(lim n

n
М                      (4) 

shаrtni kаnоаtlаntirsа, u аsimptоtik siljimаgаn bахо  dеyilаdi. 

 Agarda n
~

  nоmа’lum   pаrаmеtr uchun effеktiv, 
n  esа bоshkа bir bахо bo’lsa, еn = 

D( n
~

)  D(
n )   cоn  shu bахоning effеktivligi dеb аtаlаdi. Mа’nоsigа ko’ra, har qanday  

n  

bахо va iхtiyoriy  n  uchun  0 еn1  munоsаbаt o’rinli bo’ladi. 

T А ‘ R I F 6:  Agarda  
n  stаtistik bахо uchun  

                                              1lim 


n
n

e                                     (5) 

shаrt bаjаrilsа, u аsimptоtik effеktiv bахо dеyilаdi. 

 Ko’p hollаrda аsimptоtik siljimаgаn yoki effеktiv bаholаrni tоpish mаsаlаsi nisbаtаn 

оsоnrоk хаl etilishi mumkin . 

 Endi  (x,) taqsimotdagi nоmа’lum  pаrаmеtr uchun  nх,...,х,х 21    tаnlаnmа 

bo’yicha  
n    stаtistik bахо hosil  qilish usullаrdan birini ko’rib o’tamiz . Bu хаkikаtgа 

mаksimаl uхshаshlik usuli dеb аtаlаdi. Bunda dastlаb bеrilgаn  taqsimot ko’rinishi va tаnlаnmа 

bo’yicha  

             

          L( nх,...,х,х 21 ,)=(x1,) (x2,)  (хn,)                            (6)               
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funktsiyani hosil qilamiz. (6) хаkikаtgа mаksimаl uхshаshlik funktsiyasi dеyilаdi va u n tа 

bоglikmаs kuzаtuvlаrda Х tаsоdifiy miqdorimiz nх,...,х,х 21  qiymatlаr qabul qilish eхtimоlligi 

хаkida mа’lumоt bеrаdi. Bu funktsiyada   nх,...,х,х 21 kuzаtuv nаtijаlаri bo’lgani uchun 

uzgаrmаs sоnlаr sifаtida kаrаlаdi va  o’zgaruvchi dеb оlinаdi. Nоmа’lum  pаrаmеtrgа 
n  

bахо sifаtida (6) funktsiyagа eng kаttа (mаksimum)  qiymat bеruvchi  o’zgaruvchi  qiymati 

оlinаdi va u хаkikаtgа mаksimаl uхshаshlik  bахоsi dеb аtаlаdi. 

Dеmаk, хаkikаtgа mаksimаl uхshаshlik bахоsi (6) funktsiyaning kritik nuqtasi kаbi aniqlanadi 

va shu sаbаbli, ekstrеmumlаr nаzаriyasigа asosan, 

                                       0
),,...,,( 21 



 nxxxL
                                (7) 

tеnglаmаdan tоpilаdi. (7) хаkikаtgа mаksimаl uхshаshlik tеnglаmаsi  dеyilаdi. Хisоblаshlаrni 

оsоnlаshtirish mаksаdida bа’zi taqsimotlаr uchun (7) tеnglаmа  urnigа 

                                      0
),,...,,(ln 21 



 nxxxL
                             (8) 

tеnglаmаni ham kаrаsh mumkin. Bungа sаbаb sho’qi, (7)  va (8) tеnglаmа ildizlаri dоimо bir хil 

bo’ladi. 

 Agarda  Х  tаsоdifiy miqdorning taqsimoti  (х,1, 2,…,m)   ko’rinishda bo’lib,  m tа  i 

, i =1,2,..,m,  nоmа’lum pаrаmеtrlаrgа bоglik bo’lsa, ulаr uchun хаkikаtgа mаksimаl uхshаshlik 

bаholаri 
n (i), i=1,2,…,m. 

                           0
),...,,,...,,( 2121 





i

mnxxxL
 ,    i =1,2,…,m 

yoki 

                       0
),...,,,...,,(ln 2121 





i

mnxxxL
 ,   i =1,2,…,m 

tеnglаmаlаr sistеmаsidan tоpilаdi. 

 Isbotlаsh mumkinki, (х)  taqsimotlаrning аnchа kеng sinflаri uchun хаkikаtgа mаksimаl 

uхshаshlik bаholаri аsоsli va аsimptоtik effеktiv  bo’ladi. Аmmо ulаr siljigаn bаholаr bo’lishi 

mumkin. 

 

  

O’rganilayotgan Х  tаsоdifiy miqdor ),( 2aN  nоrmаl taqsimotgа egа bo’lib,uning а va 

2 nоmа’lum pаrаmеtrlаrini nХХХ ,...,, 21  tаnlаnmа bo’yicha хаkikаtgа mаksimаl uхshаshlik 

usulida bаholаsh mаsаlаsini ko’ramiz. Bu еrda nоrmаl taqsimotning 

















2

2

2

2

2

)(

2

1
),,(

ax
ехрaxf  

zichlik fоrmulаsidan fоydalаnаmiz.Bu holda хаkikаtgа mаksimаl uхshаshlik funktsiyasini 

tоpаmiz: 

 ),,(),,(),,(),,,...,,( 22
2

2
1

2
21 aХfaХfaХfaХХХL nn  

                             











 



n

i
i

n aХехр
1

2

2

2/2 )(
2

1
)2(   . 

Хisоblаshlаrni sоddalаshtirish mаksаdida bu funktsiyaning nаturаl lоgаrifmini kаrаymiz: 
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Bu funktsiyadan а  va  2 pаrаmеtrlаr  bo’yicha hosilаlаr оlib, ushbu 

                       0)(
1),,...,,(ln

1
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2

2
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хаkikаtgа mаksimаl uхshаshlik tеnglаmаlаr sistеmаsini hosil qilamiz. Bu sistеmаni еchib,  а va  

2  pаrаmеtrlаr uchun  а

nn )(, 2   хаkikаtgа mаksimаl uхshаshlik bаholаrini tоpаmiz: 

                               i

n

i
nn X

n
XХХ

n
a 



 
1

21

1
)...(

1
                     (1) 

  2

1

22
2

2
1

2 )(
1

)(...)()(
1

)( 



   ni

n

i
nnnnn aX

n
aXaXaX

n
      (2) 

Agarda Х  tаsоdifiy miqdor  ),( 2aN  nоrmаl taqsimotgа egа bo’lsa, u holda 

                 а = M(X) ,      2 = D(X) 

bo’ladi. Dеmаk (1)  va (2) fоrmulаlаr bilаn aniqlanadigаn а
  nn )(, 2

 nоrmаl taqsimotning o’rta 

qiymati (mаtеmаtik kutilishi)  M(X)  va dispеrsiyasi D(X) uchun stаtistik bаholаr bo’ladi. Ulаr 

nоrmаl taqsimotdan tаshkаri bоshkа juda ko’p taqsimotlаrning o’rta qiymati va dispеrsisi uchun 

ham yaхshi stаtistik bахо bo’lishini ko’rsatish mumkin. SHu sаbаbli (1) va (2) fоrmulаlаr orqali 

tоpilаdigаn stаtistik bаholаr mоs rаvishda tаnlаnmа o’rta qiymat   va  tаnlаnmа dispеrsiya  dеb 

аtаlаdi hamda  Х   va  S2  kаbi bеlgilаnаdi : 

                         i

n

i

X
n

Х 



1

1
   ,  

2

1

2 )(
1

XX
n

S i

n

i

 


                       (3) 

Bu bаholаrning xossalаrini urgаnаmiz. 

Buning uchun ,,...,2,1, niX i    bоglikmаs, bir хil tаksimlаngаn tаsоdifiy miqdorlаr bo’lib, 

                           aXM i )(   , ,)( 2iXD   ni ,...,2,1      

ekаnligidan fоydalаnаmiz. 
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n
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111

1
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1
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1
()(              (4) 

Dеmаk  Х   tаnlаnmа o’rta qiymat nоmа’lum M(X)=а  mаtеmаtik kutilish uchun siljimаgаn 

bахо bo’ladi. 

             
nn

XD
n

X
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DXD
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1
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          (5) 

Bu еrdan 

  0lim)(lim
2


 n

XD
nn


 

ekаnligi kеlib chikаdi. Dеmаk X  tаnlаnmа o’rta qiymat  а= M(Х)  mаtеmаtik kutilish uchun 

аsоsli bахо bo’ladi. 

 Bundan tаshkаri nоrmаl taqsimot uchun  bu bахо effеktiv,bоshkа taqsimotlаrning ko’pi 

uchun esа аsimptоtik effеktiv bo’lishini Isbotlаsh mumkin. 
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        S2  tаnlаnmа dispеrsiya xossalаrini urgаnish uchun uni quyidagi ko’rinishgа kеltirаmiz: 
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                                                 (6) 

Bu еrda 

                         )()(
11

aXnnaXnnaXaX i

n

i
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n
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ekаnligidan fоydalаnildi. 

 Endi,dispеrsiya tа’rifigа asosan 

                        
222 )())(()(  iiii XDXMXMaXM  

va (4)-(5) tеngliklаrgа asosan 

                      
n

XDXMXMaXM
2

22 )())(()(


  

ekаnligidan fоydalаnib, (6) tеnglikdan ushbu nаtijаni оlаmiz: 

                    


22

1

2 )()(
1

)( aXMaXM
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                        (7) 

Dеmаk, 

                         
222 1

)( 



n

n
SM        

va 
2S  tаnlаnmа dispеrsiya  nоmа’lum  D(X)=2  dispеrsiya uchun siljigаn bахо bo’ladi. Аmmо  

                                
222 1

lim)(lim  



 n

n
SM

nn
    , 

ya’ni  S2  аsimptоtik siljimаgаn bахо bo’ladi. SHu sаbаbli  tаnlаnmа hajmi  n еtаrli kаttа bo’lsa, 

S2  bахоni siljimаgаn dеb хisоblаsh mumkin. Agar tаnlаnmа hajmi  n kаttа bulmаsа, 2  

dispеrsiya uchun siljimаgаn bахо sifаtida 

                        
2

1

22 )(
1

1

1
)( XX

n
S

n

n
S i

n

i







 



                                (8) 

bахоni kаrаsh mumkin. Bu bахо  tuzаtilgаn tаnlаnmа dispеrsiya   dеb аtаlаdi va uning uchun 

                   
22222 1

1
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1
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1
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n

n

n

n
SM

n

n
S

n

n
MSM  

munоsаbаt o’rinli bo’ladi, ya’ni (S2)* siljimagan bахо bo’ladi. S2  va (S2)* tаnlаnmа dispеrsiyalаr  

2 = D(X) dispеrsiya uchun аsоsli bахо bo’lishini ko’rsatish mumkin. 

 Agarda  Х ustidagi kuzаtuv nаtijаlаri stаtistik taqsimot qonuni orqali bеrilgаn bo’lsa, 

tаnlаnmа o’rta qiymat  Х   va tаnlаnmа dispеrsiya  S2 
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               (9) 

fоrmulаlаr bilаn tоpilаdi.  Bu еrda  Хk , k =1,2,…,m,  qaralayotgan  Х  tаsоdifiy miqdorning 

o’zaro tеng bo’lmagan kuzаtilgаn qiymatlаrini,  nk  esа shu qiymatlаr chаstоtаsini ifоdalаydi. 

Mаsаlаn,  Х  ustidagi  n=10 tа  kuzаtuv nаtijаlаri 

             

хk   1    1   2    5 

nk   1    3   4    2 

 

stаtistik taqsimot  qonuni bilаn bеrilgаn bo’lsin. Bu holda 

              2
10

20

2431

25423111





Х   , 

      3
10

30

2431

2)25(4)22(3)21(1)21( 2222
2 




S  

 

Takrorlash  uchun  savollar:: 

1. Tаnlаnmа o’rta qiymat  qanday aniqlanadi   va nimа maqsadda qo’llaniladi? 

2. Tаnlаnmа o’rta qiymat qanday xossalаrgа egа? 

3. Tаnlаnmа dispеrsiya qanday aniqlanadi va nimа maqsadda qo’llaniladi? 

1. Tаnlаnmа dispеrsiya kаmchiligi nimаdan ibоrаt  va u qanday tuzаtilаdi? 

2. Tuzаtilgаn tаnlаnmа dispеrsiya fоrmulаsini yozing. 

 

 

Tayanch iboralar : Tаnlаnmа o’rta qiymat, tаnlаnmа dispеrsiya, tuzаtilgаn tаnlаnmа dispеrsiya. 

 

 

 

 

 

 
 

1-amaliyot . 

Matntsalar va ulaming xossalari. Matritsalar 

ustida amallar. 
Sonlardan tashkil topgan to`g’ri burchakli jadval matritsa deyiladi. Agar matritsa m - qator 

va n - ustundan tashkil topgan bo`lsa, uni o`lchami nm   bo`ladi. Matritsaning umumiy 

ko`rinishi quyidagi ko`rinishda bo`ladi  



















nnnn

n

n

nm

aaa

aaa

aaa

A







21

22221

11211

,          (1.1) 
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uning i - qator vа j  - ustunidagi elementi ija  ko`rinishda bo`ladi. Ba`zida matritsa 

  njmiaA ij ,...2,1,,...2,1,   

ko`rinishda ham yoziladi. 

Har qanday kvadrat A matritsaga A  yoki Adet  derminat yoki aniqlovchi mos keladi. Ikkinchi 

tartibli matritsani   











2221

1211

aa

aa
A , 

Aniqlovchisi quyidagi ko`rinishda bo`ladi. 

 

 

 

 

Uchinchi tartibli kvadrat matritsani  



















333231

232221

131211

aaa

aaa

aaa

A  

ko`rinishda yozish mumkin, uning aniqlovchisi 

122133112332132231312312332211

3231

2221

13

3331

2321

12

3332

2322

11

333231

232221

131211

det

aaaaaaaaaaaaaaa

aa

aa
a

aa

aa
a

aa

aa
a

aaa

aaa

aaa

AA




   (1.2) 

Uchinchi tartibli  aniqlovchini sxematik hisoblash quyida  keltirilgan 

 

 

                                 (1.3) 

 

 

Agar (1.1) kvadrat matritsasini aniqlovchini i  - qator va j  - ustuniga o`chirishdan hosil 

bo`lgan aniqlovchi  ija  elementni minori deyiladi.  Minor uchun ijM   belgi ishlatiladi.  

 

Berilgan A va B matritsalar  uchun  C maritsani toping. 

1.1.














832

154
A , 























163

510

47

B
, TABC 2           Javob:  

















01

10

01
 

1.2. 




















112

210

314

A , 























111

012

311

B ,   BAC
T
 3        Javob:  





















258

351

3111

 

1.3. 















 



20

34

25

A , 













532

514
B , TBAC             Javob: 

















 35

63

01

 

1.4. 











421

532
A , 







 


234

121
B , BAC 32           Javob:  









 21310

707
 

 

 AA det
2221

1211

aa

aa





12212211 aaaa 

333231

232221

131211

333231

232221

131211

aaa

aaa

aaa

aaa

aaa

aaa

A 

3231

2221

1211

aa

aa

aa
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1.5. 



















31

13

03

A
, 



















12

13

14

B , TT BAC                Javob:    












201

101
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1.6. 























16

73

42

A , 












316

104
B , TBAC  2          Javob:   















 

111

136

140

 

1.7. 



















127

412

013

A , 























264

412

310

B ,   ABC
T
 2    Javob: 



















51013

1634

853
 

1.8. 







 


157

243
A , 























13

66

42

B , TBAC             Javob:  













013

5105  

 

1.9. 























21

30

47

A
, 























36

21

41

B
, ABC 23          Javob:  





















516

123

2017

 

1.10. 














012

316
A , 













415

137
B , TT BAC       Javob:  





















42

04

313

 

 

A  vа B  matritsani ko`paytmasini hisoblang. 

1.11.  


























31

15

63

21

,3211 BA             Javob:       








15

11
 

1.12. 









































 



4511

1022

1215

,

341

175

012

111

BA                 Javob:  



















 

1717416

1615840

34012

4744

 

1.13. 







































31

21

11

02

,
1211

1032
BA                 Javob:  









00

00
 

1.14. 







































21

31

11

,

110

101

111

BA                Javob:  
















10

32

41

 

 

1.15. 


























115

123
,

10

11

21

BA              Javob:  
















115

238

3413
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1.16. 






































1211

1032
,

31

21

11

02

BA      Javob:  





























2661

3414

2223

2064

 

1.17. 









































214

203

112

031

,
4102

1315
BA         Javob:     

1.18.  123,

3

2

1


















 BA             Javob:      
















369

246

123

 

1.19. 



































103

121

286

351

,
3212

4321
BA        Javob:   









131415

82728
 

1.20. 


























10

11

21

,
115

123
BA                  Javob:  









126

95
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 1.21. 































32

11

12

43

,
3114

2123
BA              Javob:   









2721

2112
 

1.22. 








































101

112

111

,

321

212

113

BA               Javob:  




















417

116

126

 

 

1.23.  


























10

13

41

02

,3015 BA                 Javob:     111   

1.24. 


























01

12

13

,
103

112
BA                 Javob:  









310

39
 

1.25. 






































2512

3132

1111

,

424

132

321

BA      Javob:   

















22260

5062

11441
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1.26. 







































11

53

53

11

,
2121

1111
BA

                 Javob:    








40

20
 

  1.27. 




































1

1

2

,

211

121

112

BA                 Javob:  

















3

1

4
 

1.28. 



























103

112
,

01

12

13

BA              Javob:   

















112

327

439
 

 

2-amaliyot . 
Ikkinchi va uchinchi tartibli detirmanantlami hisoblash 

usullari. Determinantlaming xossalari. Minorlar va algebraik 

to’ldiruvchilari 

 
Quyidagi ikkinchi tartibli aniqlovchilarni hisoblang: 

 

1.31.  
54

53 
            Javob: 5       1.32.  

   

399

42,03,0 
         Javob: -2    

1.33. 
75

63




              Javob: -9       1.34. 

2
3

1

32 

      Javob: 3     

1.35. 
21

1





a

a
   Javob: aaa  2   1.36. 

xx

xx

cossin

sincos 
     Javob: 1      

1.37. 

4

1

2

1

2

1

4

3

aa

aa



   Javob: 2а   1.38. 



22

22

cossin2

cossin2
    Javob:  2222 cossincossin2   

1.39 .
4

4

1252

25
   Javob:  3    1.40. 

2
cos

2
sin

2
sin

2
cos

xx

xx

          Javob:    1 

Quyidagi uchunchi tartibli  aniqlovchilarni hisoblang: 

1.41. 

321

125

402



         Javob: -56        1.42. 

732

273

121





        Javob:  264                    

1.43.

211

921

123 

         Javob: 0               1.44. 

637

421

235

         Javob: 68           
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1.45. 

1694

432

111

         Javob: 8           1.46. 

15123

743

321



             Javob: 0   

1.47.

300

230

131







          Javob:  9          1.48. 

223

231

312 

            Javob: 21 

1.49. 

130

215

021

       Javob:  -15              1.50. 

211

112

111

        Javob:   5  
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1.51. 

341

235

312

     Javob: 40    1.52.   

123

235

124



                   Javob: 1 

1.53. 

243

352

123

    Javob:  -3               1.54. 

011

101

110

           Javob:2 

1.55. 

031

321

111

          Javob: 1              1.56. 

571

823

534







       Javob: 100 

1.57. 

325

214

423







  Javob:  -5                 1.58. 

547

010

365

             Javob: 4 

1.59.

506

617

302

       Javob: 8                1.60. 

812

278

543







           Javob: 0 

1.61. 

6481

4971

2551

   Javob: 6                1.62. 

acb

bac

cba

   Javob: abccba 3333   

1.63. 

00

00

e

dcb

a

      Javob: 0         1.64. 







cossin0

sincoscoscossin

sinsincossincos



 s    Javob: 1 

1.65. 

1cossin

1cossin

1cossin







    Javob:        sinsinsin  

 

Tenglamani yeching: 

 



301 

 

1.66. 0
22

142






xx

x
 Javob:  ixix 21,21 21   1.67. 0

cos1

1sin4


x

x
 Javob:       

1.68. 0

561

353

212







x

 Javob:  4     1.69. 0

521

331

321







x

x  Javob: 2,1 21  xx  

1.70. 0
sincoscossin2

sincos2sincos

22

22









 Javob: 

8


;   1.71 0

42

23






x

x
 Javob: 

2

177
,

2

177
21





 xx  

 1.72 0
82

25






x

x
  Javob: 4,9 21  xx  ,  1.73 

0

111

32

942

x

x
 Javob: 2,3 21  xx  

1.74 0

410

11

232

x

x

 Javob:   
5

355
,

5

355
21









 xx    1.75 0

311

151

113









x

x

x

 Javob: 

2,6 21  xx  

 

Tengsizlikni hisoblang: 

1.76 0
232

31






x

x
 Javob:       

8

11
x  ,1.77 0

35

432




 xx
 Javob:         

26

9
x  

1.78 0
26

43




xx
 Javob: 

5

1
1x   ,1.79 0

42

43






x

x
   Javob: )

2

337
;

2

337
(1


x  
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1.80 1
13

272




x

x    Javob:     ;42;  ,   1.81 5
52

32


 xx

  Javob:



















 
 ;

5

71

5

71
;

ii
x  

1.82 
0

561

353

212







x

      Javob: 4x  1.83 
0

521

331

321







x

x
  Javob:  1;2x  

1.84 0
cossin

sincos


xx

xx
 Javob: 








 kk

24
;

24

   , 1.85 0
cos


 xx

xxx   Javob:     ;22;  kk  

 

Amaliyot darsida yechiladigan misollar 

 

Аniqlovchilarni hisoblang: 



302 

 

1.86 

4393

37162

2682

1561







  Javob: 16  ; 1.87. 

0430

52011836

0320

479625 

     Javob: 1;   1.88. 

47711

5958

5889

61065









  

Javob: 1012  ;  1.89. 

6868

7979

6868

7979





   Javob: 16      1.90. 

6432

8643

9664

12986









    Javob: 1          1.91. 

2164

7295

4174

2156









  Javob: 48                          

1.92. 

5487

2354

7285

6393









   Javob: 18     1.93. 

3523

5894

5743

3452









  Javob: 4    1.94.

6588

5775

3543

4253









       Javob: 269    

1.95. 

4565

5345

2753

7367

   Javob: -10;  1.96. 

6534

5752

6423

8533









 Javob: 120  ; 1.97. 

7456

8585

10589

2223






   Javob: 

6  

1.98. 

1141

2211

1012

1121







     Javob: 30;  1.99. 

2105

1312

0143

1211







  Javob: 0  ; 1.100.

1101

0223

7285

2131









    Javob: 7   

1.101. 

4344

3313

4122

4321

             Javob: 54   
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1.102. 

2121

1113

1212

2134







         Javob: 22              1.103. 

3511

4422

2132

2311



          Javob: 86    

1.104. 

3351

3306

2315

2113









     Javob: 120        1.105.   

141075

8643

9664

3322









            Javob: 128    

1.106. 

32130

21462

55013

27301

620104











      Javob: 2064       1.107.   

11774

8955

9885

51066









     Javob: 12 
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1.108. 

18071

21011

10315

616284

38142









         Javob: 0          1.109.   

3523

5894

5743

1221









        Javob: 112 

1.110.   

2421

5374

1231

4453





             Javob: 7       1.111.  

6868

7979

3434

7979





           Javob: 384 

1.112. 

2421

5370

1200

4000



   Javob: -56             1.108.     

1141

2211

2133

1031



              Javob: 15                   

1.109.

1321

2450

5231

4312



     Javob: -372           1.110.   

1101

3220

5287

1132









      Javob: -3     

 

3-amaliyot . 
Teskari matritsani topish. Matritsani rangini hisoblash. 

 
Teskari matrisani toping. 

1.111. 

























371

112

121

A
  Javob: 

























135

3/13/43/7

3/13/13/4
1A

  1.112. 















 



237

425

112

A
   Javob: 

























111

131118

658
1A

 

1.113. 















 



401

210

321

A
   Javob: 



















100

3/13/10

3/13/21
1A

  1.114. 



















131

112

001

A
  Javob: 





















135

012

001
1A

 

1.115. 















 



211

112

111

A
   Javob: 

























5/35/25/1

5/15/15/3

5/25/35/1
1A

 

1.116.  































6183

3422

4083

2121

A
     Javob: 































1105

32110

2/7212/23

84324

1A
 

1.117. 










43

21
A            Javob: 















2/12/3

12
1A  
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1.118. 










75

43
A       Javob: 















35

47
1A   1.119.   










dc

ba
A       Javob: 

















ac

bd

bcad
A

11  

1.120.  







 






cossin

sincos
A       Javob:  

















cossin

sincos
1A

  1.121.  





















325

436

752

A
  Javob: 

























242927

344138

111
1A
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1.122.   

























153

132

543

A
  Javob: 

























131

7185

11298
1A

  1.123. 



















351

493

372

A
      Javob: 

























112

3/113/5

3/123/7
1A

 

1.124.   





















122

212

221

A       Javob: 





















122

212

221

9

11A  

 

Amaliyot darsida yechiladigan misollar 

 

Маtritsaning rangini toping. 

 

1.129. 























28112

71524

42312    Javob: 2   1.130. 



























1977

7115

4312

1531
   Javob: 3 1.131. 





























14157

70531

43235

52313

 Javob: 

3 

Aniqlovchilarni hisoblang. 

 

1.132 

d

c

b

a

000

321

200

503

      Javob: abcd               1.133  

000

543

002

201

d

c

b

a
    Javob: abcd  
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         1.134. 

1111

1111

1111

1111






 Javob: -8  1.135. 

0111

1011

1101

1110
 Javob: -3 

 

1.136

4565

5345

7367

2753



       1.137. 

1032

2103

3210

0321

         1.138.

5487

2354

7285

6393








   Javob: 18 

 

 

 

 

 

4-amaliyot . 
Chiziqli tenglamapar sistemasini yechishning Kramer, Gauss 

va matritsalar usuli. Chiziqli tenglamalar sistemasining 

turlari, echimga ega bo’lishi va xk 

 
Chiziqli tenglamalar sistemasini umumiy ko’rinishi quyidagicha bo’ladi 
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mnmnmm

nn

nn

bxaxaxa

bxaxaxa

bxaxaxa

...

..............................................

...

...

2211

22222121

11212111

               (2.1) 

bu yerda m – tenglamalar soni; n – noma’lumlar soni;  njmiaij ...2,1;,...2,1   номаълум 

катталиклар олдидаги коэффициентлар;  mbbb ..., 21  - эркин хадллар; nxxx ..., 21  - номаълум 

катталаиклар. 

 

Amaliyotdarsidayechiladiganmisollar 

 

1.Quyidagi 2 

noma’lumliikkitatenglamadantashkiltopgansistemaniKramervamatrisalarusulidayeching.  

2.1. 








8172

1353

21

21

xx

xx
J: )

31

217
,

31

486
( 2.2. 









1843

643

21

21

xx

xx
J: (2;3) 2.3. 









753

125

21

21

xx

xx
J: (-5,5;2)      

2.4. 








752

135

21

21

xx

xx
J: )

19

18
1,36,1(     2.5. 









23

125

21

21

xx

xx
J: (5;-13)    2.6. 









152

53

21

21

xx

xx
J:  

(2;1)    2.7. 








453

232

21

21

xx

xx
J: (2;-2)        2.8. 









45

13

21

21

xx

xx
J: (1,25; 2,75)      

 2.9. 








63

32

21

21

xx

xx
J: (1,8; 0,6)     2.10. 









125

32

21

21

xx

xx
    J: (-1,9; -2,45) 
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2.11 








611

135

yx

yx
                                         2.12 









3/124

8/12

yx

yx
 

J:  2/1;2/1 J: yechimmavjudemas.   0, yx  

2.13 










22

22

baaybx

babyax
                               2.14 









2/169

6/123

yx

yx
 

J:  baba  ; J: sistemacheksizko’pyechimgaega, ya’nix 

ixtiyoriybo’libqoladi   12/12/3  xy  

2.15 












2sincossin

2cossincos

yx

yx
                 2.16 

   

     







222

4

baybaxba

abybaxba
 

J:   sin;cos J:  baba  ;  

2.17. 








12

425

21

21

xx

xx
2.18









1843

643

21

21

xx

xx
 

J:  (2;3)                                                                       J:  (2;3)                                                                             

 

 

Amaliyotdarsidayechiladiganmisollar 

 

2.19.















105

163

52

32

31

21

xx

xx

xx

J: (1; 3; 5)2.20.















1625

16732

62

321

321

321

xxx

xxx

xxx

J: (3; 1; -1) 
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2.21.















52

7623

285

321

321

321

xxx

xxx

xxx

J: (-3; 2; 1)2.22. 















54

124

732

21

321

321

xx

xxx

xxx

J: (-1; 1; -2) 

2.23. 















3651110

15235

15327

zyx

zyx

zyx

J: (2; 1; 1)2.24















365

62

523

yx

zyx

zyx
J: (

2

275
;

2

37
;

2

113
 ) 

2.25















183

4723

22

321

321

321

xxx

xxx

xxx

J: (10; 5; 7)2.26















10324

453

523

321

321

321

xxx

xxx

xxx
J: yechimyo’q 

2.27















33

5432

232

zyx

zyx

zyx
J: (1; -1; 1)2.28















123

6252

136

31

321

321

xx

xxx

xxx

    J: (-3; 2; 5) 
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2.29. 















11324

2283

103

421

4321

432

xxx

xxxx

xxx

2.30. 















2

4

10

4321

4321

4321

xxxx

xxxx

xxxx

 

2.31 





















3442

432

42873

2243

321

321

4321

4321

xxx

xxx

xxxx

xxxx

                        2.32 





















3232

5322

123

12

4321

321

4321

4321

xxxx

xxx

xxxx

xxxx

 

2.33 















223

42

02

321

321

321

xxx

xxx

xxx
              J: (-1; 1; 3)                 2.34 















522

33

222

321

321

321

xxx

xxx

xxx

    J: (0; 2; -1) 

2.35 















2234

22

33

321

321

321

xxx

xxx

xxx

                                2.36 















11532

22

723

321

321

321

xxx

xxx

xxx

   J: (1; 2; 3) 

2.37 















534

923

122

321

321

321

xxx

xxx

xxx

                                2.38 















1323

34

532

321

321

321

xxx

xxx

xxx

       J: (1; -1; 0) 

2.39    















1132

132

523

zyx

zyx

zyx

            J: (2; -2; 3)                       2.40 















103

2925

3142

zyx

zyx

zyx

            J: (3; 4; 5) 

2.41 















0434

0232

0545

zyx

zyx

zyx

                 J: (5; 6; 10)               2.42 















253

1342

342

zyx

zyx

zyx
       J: (-1; 0; 1) 

2.43 















12

2223

22

zyx

zyx

zyx

              J: (2; -1; -3)                  2.44 















532

12

643

zyx

zyx

zyx

        J: (1; -1; 2) 

2.45















073

032

03

zyx

zyx

zyx
J: (1; 0; 2)2.46















5997

1637

28942

zyx

zyx

zyx
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2.47















013

0122

03

zyx

zyx

zyx

2.48















263

132

6222

zyx

zyx

zyx

       J: (8; -8; 3) 
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107105

223

2232

321

321

321

xxx

xxx

xxx

J: (0; -6; -10)2.50















336

224

72

321

21

321

xxx

xx

xxx

  J: cheksiz ko’p 

2.51















31372

132

22

321

321

21

xxx

xxx

xx

2.52















2497

45322

1012535

4321

4321

4321

xxxx

xxxx

xxxx

 

2.53















243

571223

3522

432

4321

4321

xxx

xxxx

xxxx

2.54















33464

24532

42396

4321

4321

4321

xxxx

xxxx

xxxx

 

2.55















863

73592

235

4321

4321

321

xxxx

xxxx

xxx

2.56





















32423

22369

7223

132546

54321

54321

4321

54321

xxxxx

xxxxx

xxxx

xxxxx
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2.57















42

963

32

321

321

31

xxx

xxx

xx

 J: ( 2;0;
5

11
)2.58



















6633

22

22

321

321

321

xxx

xxx

xxx

  J: yechimga ega emas 

2.59















11423

11243

42

zyx

zyx

zyx

J: (3; 1; 1/3)2.50















244

422

12

zyx

zyx

zyx

    J: (1; 2; -2) 

2.51















534

122

23

321

321

321

xxx

xxx

xxx

                         2.52 















723

63

722

321

321

321

xxx

xxx

xxx

 

2.53 















48804

12254

422

321

321

321

xxx

xxx

xxx

                 2.54 















19902

26462

543

321

321

321

xxx

xxx

xxx
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Birjinslitenglamalarsistemasiniyeching.   t  

2.55








0325

0223

321

321

xxx

xxx
2.56. 









034

0252

321

321

xxx

xxx
 

J:  txtxtx 4;;2 321                   J:  txtxtx 13;8;7 321   
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2.57 








032

032

321

321

xxx

xxx
                                             2.58 









01197

053

321

321

xxx

xxx
 

  J:  txtxtx  321 ;7;11                 J:  txtxtx 6;23;39 321   

2.59 








032

0543

321

321

xxx

xxx
                                             2.60 















0373

024

0

321

321

321

xxx

xxx

xxx
 

  J:  txtxtx 2;14;22 321                    J: 







 tztytx ;

5

3
;

5

2
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2.61















03223

0223

032

4321

4321

4321

xxxx

xxxx

xxxx
2.62.  















07

06

05

321

321

321

xxx

xxx

xxx

 

  J: 







 txtxtxtx 4321 ;

3

4
;

21

43
;

21

31    J:  0;0;0 321  xxx  

2.63















034

0563

0

321

321

321

xxx

xxx

xxx

2.64
 

 














02

0

0

321

321

321

xxx

xbaaxbx

xbabxax

 

J:  txtxtx 3;2; 321                                  J:  tztytx  ;;  

2.65 





















01718147

0917126

07542

0432

4321

4321

4321

4321

xxxx

xxxx

xxxx

xxxx

               2.66















0117136526

04552510

06373514

4321

4321

4321

xxxx

xxxx

xxxx

 

 

 

 

 

5-amaliyot . 
Vektorlar ustida chiziqli amallar. Vektomi o’qdagi 

proektsiyasi. Vektomi bazis bo’yicha yoyish. Vektor uzunligi. 

Vektomi songa ko’paytirish. Vektoming yo’naltiruvchi 

kosinuslari 

 
Vektorlarni qo’shish va ularni skalyar ko’paytirish.  

Vektorlarhaqidatushunchalar. Yo’naltirilgan AB  kesma (3.1- chizma) vektor deyiladi. 

Bunda A  nuqta vektorning boshi, B  nuqta esa uning oxiri deb qaraladi. Vektor boshi va 

oxiri ko`rsatilib yuqorisiga strelkali chiziqcha qo`yilgan AB  ko`rinishda yoki qandaydir 

biror harf, masalan a


 (bosmada qalin yozilgan yozmasida esa teppasiga chiziqcha qo`yilgan) 

bilan belgilanadi. Vektorning moduli (uzunligi) AB , yoki a , yoki AB , yoki a  bilan 

belgilanadi. Bir to`g’ri chiziqqa parallel bo`lgan vektorlar kollinear vektorlar deyiladi. Agar 

ikki a  va b  (3.1 chizma) vektorlar:  

1) teng modulga ega. 2) o`zaro kollinear. 3) bir tomonga yo’nalgan bo`lsa, ular o`zaro 

teng deyiladi. 
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3.1- chizmа. Коllinear vektorlar. 

Skalyar ko’paytma vа uning xossalari. Ikki vektorning skalyar ko`paytmasi deb shu vektorlar 

modullarining ular orasidagi burchak kosinusi bilan ko`paytmasiga aytiladi. Quyidagi a


 va b


 

vektorlarning skalyar ko`paytmasi a b  ko`rinishida belgilanadi. Demak,  

cosa b a b        (3.1) 

Ikki vektor orasidagi burchak 

222222
cos

zyxzyx

zzyyxx

bbbaaa

bababa

ba

ba









 



    (3.2) 

 

Parallelik sharti: b ma  yoki 
yx z

x y z

bb b
m

a a a
    ;  Perpendikulyar sharti 0a b   yoki 

0x x y y z za b a b a b    . Vektorni boshqa vektor yo’nalishidagi proyeksiyasi. 

Berilgan a


 vektorni b


 vektor yo’nalishdagi proyeksiyasi (3.8 - chizma) quyidagi formula orqali 

topiladi. 

 
b

ba
aap

b






,

cos    

 

 

 

 

 

 

 

 

 

 

 

3.2 –chizma. a


 vektorni b


 yo’nalishidagi proyeksiyasi. 

 

6. Vektorlarnivektorko’paytmasi. Ikkita a  va b  vektorlarning vektor ko`paytmasi deb shunday 

uchinchi c  vektorga ytiladiki (3.3 - chizma),  bac


; yoki bac


  

1) c


vektorson qiymati bo`yicha berilgan a  va b


vektorlardan yasalgan parallellogram yuziga 

teng moduliga ega; 

2) u parallellogram tekisligiga perpendikulyar; 

Ikkita vektordan qo’shilgan parallelogramning yuzi quyidagicha topiladi. 

A 

B 

C 

D 
a 

b 



ap
b




a


b




ap
b




a


b
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 babac


,sin               (3.3) 

Bu a


 va b


 vektorlarning ko’rilgan uchburchakni yuzi 

 baSпар


,

2

1
            (3.4) 

3) c


 vektorning yo’nalishi  

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 –chizma. Vektorlarni vektor ko’paytirishga doir. 

 

 Aralash ko’paytma. ba


,  va c


 vektorlarni 3R  fazoda aralash ko’paytmasi sondan iborat bo’lib, 

cba

  ko’rinishda belgilanadi. 

zyx

zyx

zyx

ccc

bbb

aaa

cba 


(3.5) 

bu yerda 





















































z

y

x

z

y

x

z

y

x

c

c

c

c

b

b

b

b

a

a

a

a


;;  

 Agar  ba


,  va c


 vektorlar noldan farqli vektorlar bo’lsa, u holda  

0 cba


 

bo’lishi uchun bu vektorlar chiziqli bog’liq (yoki komplanar) bo’lishi kerak. ba


,  va c


 

vektorlardan qurilgan parallelipipedning hajmi 

cbaVпар


  

teng. Xuddi shunday shu uchta vektordan qurilgan tetraedrning hajmi  

cbaVT




6

1
 

Amaliyot darsida yechiladigan misollar 

3.1-3. 30. AB  vektorning koordinatasi   va uzunligi toping. 

3.1.    3;2;2,3;1;1 BA Javob:   2;0;1;1 ABAB  

3.2.    3;2;1,3;1;0 BA                 Javob:   2;0;1;1 ABAB  

3.3.    0;2;1,1;1;0 BA             Javob:   3;1;1;1 ABAB  



bac




0 

b


a
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3.4.    4;2;3,3;2;2 BA      Javob:   2;1;0;1 ABAB  

3.5.    2;2;3,2;1;2 BA  Javob:   2;0;1;1 ABAB  

3.6.    2;2;1,1;1;0 BA            Javob:   3;1;1;1 ABAB  

3.7.    4;2;1,4;1;0 BA Javob:   2;0;1;1 ABAB  

3.8.    2;2;1,1;1;1 BA                  Javob:   2;1;1;0 ABAB  

3.9.    4;3;1,3;4;0  BA  Javob:   3;1;1;1 ABAB  

3.10.    2;1;0,1;2;1 BA             Javob:   3;1;1;1  ABAB  

3.11.    4;2;3,3;1;2 BA Javob:   3;1;1;1 ABAB  

3.12.    2;2;1,1;1;0 BA                 Javob:   3;1;1;1 ABAB  

3.13.    4;2;3,3;1;2 BA          Javob:   11;1;3;1 ABAB  

3.14.    4;2;0,7;0;2 BA            Javob:   17;3;2;2  ABAB  

3.15.    4;1;7,5;2;8 BA              Javob:   83;9;1;1  ABAB  

3.16.    2;1;5,3;1;2 BA                  Javob:   25;1;0;7  ABAB  

3.17.    3;2;5,4;1;2 BA   Javob:   19;1;3;3  ABAB  

3.18.    1;2;2,3;1;3 BA               Javob:   23;4;1;1  ABAB  

3.19.    3;1;3,3;2;2 BA  Javob:   2;0;1;1  ABAB  

3.20.    5;7;4,3;7;0 BA               Javob:   54;8;0;4  ABAB  

Uyga vazifa 

 

3.21.    3;2;1,2;3;4 BA      Javob:   35;1;5;3  ABAB  

3.22.    1;2;6,1;1;5 BA           Javob:   2;0;1;1 ABAB  

3.23.    4;6;3,2;4;0 BA    Javob:   7;6;2;3  ABAB  

3.24.    5;6;4,2;3;1 BA                   Javob:   33;3;3;3 ABAB  

3.25.    3;0;2,1;2;0 BA  Javob:   32;2;2;2 ABAB  

3.26.    7;1;2,3;2;2 BA                Javob:   5;4;3;0 ABAB  

3.27.    2;4;2,3;3;1 BA Javob:   3;1;1;1  ABAB  

3.28.    0;2;4,1;0;2 BA               Javob:   3;1;2;2 ABAB  

3.29.    0;2;3,2;3;1 BA  Javob:   3;2;1;2  ABAB  
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3.30.    0;1;3,1;3;1 BA  Javob:   3;1;2;2  ABAB  

 

Amaliyot darsida yechiladigan misollar 

 

  3.31.Koordinatalar boshidan M(12;-3;4) nuqtagacha bo’lgan masofani aniqlang.  

Javob: 13 

3.32.  3;2;0 r


  radius vektorning ortlar bo’yicha yoyilmasini yozing va modulini hisoblang.  

Javob: 13;32  rkjr


 

3.33.  3;1;2 A  va  2;1;0 B  nuqtalar orasidagi masofani toping.  

Javob: 3 

3.34.  7;2;3a


 va  5;1;4 b


 vektorlar yig’indisini va ayirmasini toping.  

Javob: kjibakjiba


12,237   

3.35. Uchlari A(5;2;6), B(6;4;4), C(4;3;2) va D(3;1;4) nuqtalarda bo’lgan to’rtburchakning 

kvadrat ekanligini tekshiring. 

3.36.   va   larning qanday qiymatlarida kjibkjia


  63,2  vektorlar 

kollinear bo’ladi?  

Javob: 2/3;4    

3.37.Uchlari A(2;1;-4), B(1;3;5), C(7;2;3) va D(8;0;-6) nuqtalarda bo’lgan to’rtburchakning 

paralleogramm ekanligini isbotlang va parallelogramm tomonlarining uzunliklarini toping.  

Javob: DCAB   bo’lgani uchun paralleogrammdir. 4,641;3,986  ADAB  

3.38. A(-1;2;3), B(2;-1;1), C(1;-3;-1) va D(-5;3;3) nuqtalar trapetsiyaning uchlari bo’lishini 

tekshiring. 

3.39. AB kesmaning boshlang’ich nuqtasi A(-1;2;4) va uni 1/2 nisbada bo’luvchi C(2;0;2) nuqta 

berilgan. B uchning koordinatalarini toping. 

Javob: )2;4;8(;2;4;8  Bzyx BBB  

3.40.Uchlari A(1;2;3) va B(4;2;-1) bo’lgan AB kesmani teng ikkiga bo’luvchi M nuqtaning 

koordinatalarini toping. 

3.41. AB kesmaning boshlang’ich nuqtasi A(-1;3;2). Uni teng ikkiga bo’luvchi nuqta esa 

C(2;0;2) bo’lsin. B uchning koordinatalarini toping.  

Javob: B(5;-2;0) 

 

 

6-amaliyot . 
 

 

Ikki vektommg skalyar ko’paytmasi. Ikki vektor orasidagi 

burchak. Ikki vektoming parallelik va pedpendikulyarlik 

shartlari. Ikki vektoming vektor ko’paytmasi. Uch vektoming 

aralash ko’paytmasi 

 

 
3.42. Boshlang’ich nuqtasi A(-1;3;2), oxirgi nuqtasi B(0;1;4) bo’lgan AB vektorning 

yo’naltiruvchi kosinuslarini toping.  
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Javob: 
3

2
cos;

3

2
cos;

3

1
cos    

3.43. a


 vektor Ox o’q bilan 045 , Oy o’q bilan 
060  burchak hosil qiladi. Agar 5a


 

bo’lsa, uning koordinatalarini aniqlang.  

Javob: 








2

5
;

2

5
;

2

5
a


. 

3.44. Uchlari A(5;3;-10), B(0;1;4) va C(-1;3;2) nuqtalarda bo’lgan uchburchak berilgan. B ichki 

burchak bissektrissasining yo’naltiruvchi kosinuslarini toping. 

Javob: 
5

2
cos;

5

1
cos;0cos    

3.45. a va b vektorlar orasidagi buchak 
4


   ga teng va 3;2  ba


 ekanligi ma’lum. 

bac


32   vektorninguzunligini hisoblang. 

Javob: 55125 c


 

3.46. a


 va b


 vektorlar orasidagi burchak 
3


   ga teng. 4;3  ba


. bac


23   

vektorning uzunligini hisoblang.  

Javob: 217c


 

3.47. Agar 4,27  ba


 va 
4

,














 

ba


 bo’lsa? ba


3  va ba


2  vektorlar   ning 

qanday qiymatlarida o’zaro perpendikulyar bo’ladi? 

Javob: 5,31  

3.48. a


 va b


 vektorlarning koordinatalari berilgan: 

kjibkjia


422,327  . 

Bu vektorlarning skalyar ko’paytmasini toping. 

Javob: 22ba


 

3.49. Uchalri A(-1;5;1), B(1;1;-2) va C(-3;3;2) nuqtalarda bo’lgan uchburchak berilgan. AC 

tomonni davom ettirishdan hosil bo’lgan tashqi burchakni aniqlang. 

Javob: 









9

4
arccos  

3.50. Uchalri A(-2;3;1), B(-2;-1;4) va C(-2;-4;0) nuqtalarda bo’lgan uchburchak berilgan. Bu 

uchburchakning C ichki burchagini hisoblang.  

Javob: 
4


BCA  

3.51. a


, b


 va c


 vektorlarning koordinatalari berilgan: 

      kjickjibkjia


6326;3;2,2442;4;4,848;4;1  . 

 cb


  vaktor a


 vektordagi proyeksiyasini toping. 

Javob:  
9

10
 cbpa


 

3.52. 96,15,8  baba


 berilgan. a


 vektorning b


 vektor bilan vektor 

ko’paytmasining uzunligini toping. 

Javob:   72
5

3
158,sin 

















bababa
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3.53. Uchalri A(1;2;0), B(3;0;-3) va C(5;2;6) nuqtalarda bo’lgan uchburchak yuzini hisoblang. 

Javob: 14ABCS  kv.birlik. 

3.54.  kjiAB


623   va kjiBC


442   vektorlar ABC  tomonlari. AD  

balandlikning uzunligini hisoblang.  

Javob: 
3

582


BC

S
AD ABC  

3.55.    1;2;5,1,2;0;6 ba


 vektorlardan tuzilgan parallelogrammning yuzini va diagonallarining 

uzunliklarini toping.  

Javob:  13,101
2

1
;277

2

1
 ABCDSBDAC  kv. birlik. 

3.56. Vektorning koordinatalarini ayting: 1) kji


523  ; 2) ki


2 ; 3) ji


25,0  ;  

4) k


3 ; 5) i


4 ; 6) 0


 . 

Javob: 1) (3;2;-5); 2) (2;0;-1); 3) (0,5; 2 ;0); 4) (0;0;3); 5) (-4;0;0); 6) (0;0;0). 

3.57. Quyidagi vektorlar berilgan: 1) kjia


532  ; 2) kjib


32  . Ularning 

koordinatalarini toping. 

Javob: 1)  5;3;2 a


; 2)  3;2;1 b


.  

3.58. A(4;-3;2) va B(-2;4;-3), M(0;5;1) va N(-4;0;-3) nuqtalarning koordinatalarini bilgan holda 

AB  va MN  vektorlarning koordinatalarini toping. 

Javob:  5;7;6 AB ,  4;5;4 MN  

3.59.    1;2;1,4;3;2  ba


 va  2;0;3c


 vektorlarning koordinatalarini bilgan holda 

quyidagi vektorlarning koordinatalarini toping: 1) ba


 ; 2) ca


 ;  

3) cba


 ; 4) a


3 ; 5) ca


2 ; 6) cba


232  . 

Javob: 1) (1;5;-3); 2) (5;3;-2); 3) (-2;5;-5); 4) (6;9;-12); 5) (4;-3;8); 6) (-5;12;-9). 

3.60. Ikki vektorning kolleniarlik shartidan foydalanib, quyidagi vektorlarning kolleniar 

emasligini tekshiring: 1)  5/4;3/1;5/2 a


  va  5/6;2/1;5/3 b


;  

2)  3;3/1;6c


 va  3/1;9/1;2 d


. 

Javob: 1) kolleniar 2) nokolleniar. 

3.61. n va p ning qanday qiymatlarida  4;;3 na 


 va  pb ;4;2


 vektorlar kolleniar bo’ladi? 

Javob: n=6, p=8/3 

3.62. Vektorning uzunligini hisoblang: 1) kjia


22  ; 2) kjib


32  ;  

3) kic


 ; 4) kd


3 . 

Javob: 1) 3; 2) 14 ; 3) 2 ; 4) 3.   

3.63. ba


   vektorning uzunligini hisoblang; bunda: 1)  1;2;1a


;  1;2;2 b


;  

2)  3;2;1a


;  3;2;1 b


. 

Javob: 1) 5;  2) 0. 

3.64. Agar  0;0;2a


,  1;1;1 b


 bo’lsa, ba


23   vektorning uzunligini hisoblang. 

Javob: 26 . 

3.65.Agar A(5;3;1) va B(4;5;-1) bo’lsa, AB  vektorning uzunligini hisoblang. 

Javob: 3 

3.66. Agar A(8;0;6), B(8;-4;6), C(6;-2;5) bo’lsa, BCAB,  va CA  vektorlardan hosil bo’lgan 

uchburchakning perimetrini toping. 

Javob: 10 
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3.67. [AB] kesma (bunda A(7;2;-3), B(-5;0;4)) C nuqta bilan 5:1:  CBAC  nisbatda 

bo’linadi. C nuqtaning koordinatalarini toping. 

Javob: C(5;5/3;-11/6) 

3.68. [AB] kesma uchlarining koordinatalari bilan berilgan: A(4;2;-3), B(6;-4;-1). Bun kesmani 

teng ikkiga bo’luvchi C nuqtaning koordinatalarini toping.  

Javob: C(5;-1;-2) 

3.69. [AB] kesma uchlarining koordinatalari berilgan: A(3;-2;-5) va B(7;6;-1). Kesmani 

3:1:  CBAC  nisbatda bo’luvchi C nuqtaning koordinatalarini toping.  

Javob: C(4;0;-4) 

3.70. Agar uchburchakning uchlari A(7;-4;5), B(-1;8;-2) va C(-12;-1;6) bo’lsa, uchburchak 

medianalarining kesishgan nuqtasini toping. 

Javob: (-2;1;3) 

3.71. kjia


22     vektor bazis vektorlar bilan tashkil etgan burchaklarning kosinusini 

toping. 

Javob: 
3

2
cos;

3

2
cos;

3

1
cos   . 

3.72. Quyidagi vektorlarning bazis vektorlar bilan tashkil etgan burchaklarining kosinuslarini 

toping: 1) kjia


 ; 2)  0;3;4b


; 3) kjc


3 ; 4) id


3 . 

Javob: 1) 3/3coscoscos   ; 2) 0cos;5/3cos;5/4cos   ;  

3) 10/10/3cos;10/10cos;0cos   ; 4)  
090;0    

3.73.  1;3;4 a


 va  3;2;5 b


 vektorlarning skalyar ko’paytmasini toping. 

Javob: 23ba


. 

3.74. Vektorlarning skalyar ko’paytmasini toping:  1)  1;2;3 a


 va  3;7;4 b


;  

2)  4/1;6/5;3/2 c


 va  3/4;5/6;2/3d


. 

Javob: 1) 23; 2) 1/3. 

3.75. kjibkjia


342,3   va kjic


324   vektorlar berilgan. Dastlabki ikki 

vektor yig’indisining uchinchisiga skalyar ko’paytmasini toping.  

Javob: -8 

3.76. kjia


534   va kjib


 32  vektorlar berilgan. Ular orasidagi burchakni 

toping. 

Javob: 
35

72
arccos  

3.77. kia


43   va kib


125   vektorlar orasidagi burchakni toping. 

Javob: arccos(63/65) 

3.78.  1;2;2 a


 va  6;3;6b


 vektorlar orasidagi burchakni toping. 

Javob: arccos(4/9) 

3.79. Agar  2;1;1a


 va  1;2;0b


 bo’lsa, ba


  va ba


  vektorlar orasidagi burchakni 

toping. 

Javob: arccos(1/11) 

 

 Uyga vazifa 

 

3.80. Uchburchakning uchlari berilgan: A(-1;4;1), B(3;4;-2) va C(5;2;-1). 


ABC  ni toping.  
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Javob: 
3

1
,cos 













 

BCBA . 

3.81. ABC uchburchakda 


ACB  ni toping, bunda A(1;1;5), B(-2;0;7), C(-3;-2;5). 

Javob: 3/2,cos 












 

CBCA  

3.82. Vektorlar perpendikulyarni, tekshiring. 1)  6;0;3 a


 va  2;7;4b


;  

2)  5;2;3c


 va  1;3;6 d


. 

Javob: 1) ha, 2) yo’q. 

3.83. Uchburchak berilgan: A(2;4;5), B(-3;2;2), C(-1;0;3) BCCA   ekanini ko’rsating. 

Javob:  

3.84. Agar qpa


2  va qpb


45   ekani ma’lum bo’lsa, p


 va q


 birlik vektorlar qanday 

burchak tashkil qiladi? 

Javob: 060, 






 

qp


 

3.85. Berilgan: bababa



















,,,6,4   ni toping, bunda 1) 0 ;  

2) 
090 ; 3) 

0150 . 

Javob: 1) 0; 2) e


24 ; 3) e


12  

3.86. kjia


432   va kjib


3  vektorlarning vektor ko’paytmasini toping. 

Javob: kji


5105   

3.87. kjia


22   va kjib


223   vektorlarda yasalgan paralellogrammning yuzini 

toping. 

Javob: 3S  kv.birlik. 

3.88. kjia


  va kjib


22   vektorlarda yasalgan paralellogrammning yuzini toping. 

Javob: 1,526 S  kv.birlik. 

3.89. Uchining koordinatalariga ko’ra uchburchakning yuzini toping: A(2;-3;4), B(1;2;-1) va 

C(3;-2;1). 

Javob: 07,725 S  kv.birlik 

3.90. Ordinata o’qida A(1;-3;7) va B(5;7;-5) nuqtalardan baravar uzoqlikdagi nuqtani toping. 

Javob: (0;2;0) 

3.91. Ikkita vektor berilgan: kjia


523   va bakjib


 432   va ba


  

vektorlarning koordinatalarini toping.  

Javob:  1;5;1  ba


,  9;1;5  ba


 

3.92. aAB


  vektor uchlarining koordinatalari berilgan: A(-4;1;3), B(2;-5;6). a


 vektorninf 

bazis vektorlar bilan tashkil qilgan burchaklarning kosinuslarini hisoblang.  

Javob: 3/1cos;3/2cos;3/2cos    

3.93.  1;2;2 a


 va  6;6;3 b


 vektorlar berilgan. Bu vektorlar orasidagi burchakning 

kosinusini hisoblang. 

Javob: 9/4,cos 











 

ba
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3.94. jia


 2  va kjb


  vektorlarda parallelogramm yasalgan. Uning diagonallari 

orasidagi o’tkir burchakni toping. 

Javob: 5/5arccos  

 

Amaliyot darsida yechiladigan misollar 

 

3.95-3.120. Quyidagi bac


 21  va bac


32   vektorlarni skalyar va vektor 

ko’paytmasini toping. 

 

31.    4;2;3,1;1;2  ba


         Javob: kjicccc


55530,12721   

32.    0;3;1,1;1;0 ba


              Javob: kjicccc


5515,5521   

33.    5;2;0,1;1;2  ba


          Javob: kjicccc


123123,2721   

34.    0;1;3,1;1;0 ba


              Javob: kjicccc


15265,4121   

35.    8;3;1,1;1;0  ba


      Javob: kjicccc


511055,26121   

36.    2;0;2,1;1;0 ba


          Javob: kjicccc


101010,4221   

37.    1;2;1,1;1;0  ba


       Javob: kjicccc


5515,2921   

38.    0;1;2,0;1;1  ba


      Javob: kcccc


5,4021   

39.    1;0;1,2;1;2  ba


          Javob: kicccc


55,5221   

40.    1;1;3,1;1;0 ba


       Javob: kjicccc


151510,3721   

 

Uyga vazifa 

 

41.    3;0;1,2;1;2  ba


    Javob: kjicccc


51015,7621   

42.    1;3;2,1;1;1  ba


         Javob: kjicccc


51520,7621   

43.    1;1;0,3;1;2 ba


           Javob: kjicccc


101025,3321   

44.    2;0;1,2;1;2  ba


     Javob: kjicccc


53010,1921   

45.    1;1;3,0;0;2 ba


         Javob: kicccc


1010,8321   

46.    3;1;1,0;1;2 ba


              Javob: kjicccc


53015,2221   

47.    2;3;0,0;1;1 ba


           Javob: kjicccc


151010,6421   

48.    1;1;0,2;1;2 ba


          Javob: kjicccc


101015,3121   

49.    1;3;0,1;0;1  ba


          Javob: kjicccc


15515,2721   

50.    0;0;1,4;1;2  ba


        Javob: kjcccc


520,5921   

51.    0;3;1,1;0;1  ba


     Javob: kjicccc


15515,4121   

52.    0;3;1,1;0;1  ba


        Javob: kjicccc


15515,4121   

53.    4;3;3,2;2;5 ba


      Javob: kjicccc


4512070,7721   

54.    1;0;0,1;1;1  ba


     Javob: jicccc


55,221   

55.    0;3;2,1;2;2 ba


          Javob: kjicccc


101015,12721   

56.    2;1;3,1;4;2  ba


     Javob: kjicccc


703535,8421   

57.    3;1;2,1;2;0 ba


       Javob: kjicccc


201035,5921   
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Amaliyot darsida yechiladigan misollar 

 

3.121-3.140. Quyidagi  cba


,,  vektorlarni komplanarligini tekshiring. 

 

91.      1;1;2,5;2;0,1;1;2  cba


       92.      0;1;2,2;4;0,1;1;0 cba


  

93.      4;1;2,1;0;2,1;0;2  cba


          94.      0;1;0,1;3;2,1;1;1 cba


  

95.      1;1;3,0;3;2,1;1;1 cba


              96.      2;0;2,1;2;3,2;0;1  cba


 

97.      3;1;2,1;1;0,3;0;1 cba


                98.      1;1;3,0;0;2,4;1;3  cba


 

99.      2;0;0,1;1;0,1;0;1  cba


        100.      3;0;1,1;0;0,2;0;1  cba


 

101.      2;0;2,4;0;1,2;0;1  cba


     102.      3;2;4,1;2;3,2;0;1  cba


 

103.      4;6;3,4;6;3,4;2;1  cba


          104.      4;3;2,1;1;1,1;1;1 cba


  

105.      4;0;2,3;2;1,1;3;5  cba


       106.      17;11;19,1;1;2,3;3;3 cba


  

107.      2;18;7,4;2;3,5;6;1  cba


108.      1;1;1,8;7;3,2;3;7  cba


 

109.      2;2;3,1;4;1,1;1;2  cba


110.      1;2;5,0;1;2,1;1;3  cba


 

Javob:
       0,0,02;;2;0,;2;;0,9;8;;40

;2;9;1

4

2

3

2

2144432121111

321





ccccccccccccccc


 

 

6-amaliyot . 
Dekart va qutb koordinatalar sistemalari. Tekislikda to’g‘ri 

chiziq tenglamalari. Ikki to’g‘ri chiziq orasidagi burchak. 

Parallelik va perpendikulyarlik shartlari. Bir va ikki nuqtadan 

o’tuvchi to’g‘ri chiziq tenglamalari. 
 

ANALITIK GEOMETRIYA 

 

TO’G’RI CHIZIQLI TEKISLIKDAGI TENGLAMASI VA ODDIY MASALALAR. 

 

1.Koordinata  o’qidagi  1xM  va  2xM  nuqtalar orasidagi masofa d  quyidagicha aniqlanadi  

12 xxd    .        (4.1) 

2. Tekislikdagi  11 , yxM  va  22 , yxM  nuqtalar orasidagi masofa d  quyidagi formula 

yordamida aniqlanadi: 

   2

12

2

12 yyxxd      (4.2) 

3. Oxirlari  11 , yxM  va  22 , yxM  nuqtalar bilan berilgan kesimni  yxM ,  nuqta yordamida 

 21 : MMMM  nisbatda bo’lsak, u holda 



















1
;

1

2121 yy
y

xx
x                     (4.3) 

4. Agar  yxM ,  nuqta 21MM  kesmani o’rtasidagi nuqtani belgilasa, u holda 

2
;

2

2121 yy
y

xx
x





              (4.4) 

5. To’g’ri chiziq tenglamasi: 
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       - boshlang’ich ordinatasi b  va  burchak koeffisienti   bo’lgan chiziq tenglamasi 

bkxy                (4.5) 

- berilgan  11 , yxM  nuqtadan o’tuvchi (burchak koeffisienti  ) to’g’ri chiziq tenglamasi 

 11 xxyy                     (4.6) 

- ikki  11 , yxM  va  22 , yxM  nuqtalaridan o’tuvchi to’g’ri chiziq tenglamasi 

12

1

12

1

xx

xx

yy

yy








             (4.7) 

(burchak koeffisienti 
12

12

xx

yy




 ) yoki 

12

1221

12

12

xx

xyxy
x

xx

yy
y









  yoki 

0

111

21

21 

yyy

xxx
 

- kesimdagi to’gri chiziq tenglamasi 

1
b

y

a

x                      (4.8) 

(a va b lar mos ravishda to’g’ri chiziqli OX  va OY  o’qlarini kesib o’tgan nuqtalarini 

koordinata boshigacha bo’lgan masofa 0,0  ba ) 

- to’g’ri chiziqni umumiy tenglamsi 

0 CByAx               (4.9) 

 

6. A(x0;y0) nuqtadan o’tuvchi 0 CByAx  to’gri chiziqgacha bo’lgan masofa  

22

00

BA

CByAx
d




  yoki pyxd   sincos 00

 ,           (4.10) 

хаммда  koordinata boshidan to’g’ri chiziqgacha bo’lgan masofa quyidagicha topiladi: 

22 BA

C
d


  yoki pd  . 

7. Ixtiyoriy M(x0;y0) nuqtadan o’tuvchi va 










B

A
n
  vektorga  perpendikulyar bo’lsa, to’g’ri 

chiziq tenglamasi 

    000  yyBxxA  

bo’ladi (4.1-chizma). 

 

 

Amaliyotdarsidayechiladiganmisollar 

 

4.1. Oy o’qdan miqdori 7 birlikka teng kesma kesib, Ox o’qning musbat yo’nalishi bilan: 1) 300; 

2) 1200; 3) 1350 li burchak hosil qiluvchi to’g’ri chiziq tenglamasini tuzing.  

Javob: 1) 7
3

3
 xy      2) 7 xy     3) 73  xy    4) 73  x     5) 7 xy  

4.2.Oyo’qdanmiqdori 2 birlikkatengkesma, Oxo’qningmusbatyo’nalishibilan 

1500liburchaktashkilqiluvchito’g’richiziqtenglamasinituzing. 

Javob: 1) 2
3

3
 xy  

4.3.Koordinatalarboshidano’tibOxo’qningmusbatyo’nalishibilan 1) 450li;  

2) 1350liburchakhosilqiluvchito’g’richiziqtenglamasinituzing. 

Javob: 1) xy      2) xy   

4.4.Quyidagito’g’richiziqlartenglamalariberilgan. 

Buto’g’richiziqlarkoordinatao’qlariganisbatanjoylashganiniaytibbering. 

1) 02  yx ;            2) 03 x  ;          3) 05 x ;    4) 0x ;  5) 0y . 
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Javob: 1) koordinatalarboshidano’tganto’g’richiziq; 2) Oyo’qigaparallel; 3) Oxo’qigaparallel,  4) 

Oyo’qningtenglamasi;  5) Oxo’qningtenglamasi 

4.5.To’g’richiziqningumumiyko’rinishdagitenglamalariberilgan. 

Ularniburchakkoeffisiyentlitenglamalarshakligakeltiring: 

1) 012  yx ,    2) 0153  yx ,     3) 038  yx . 

Javob:1) 
2

1

2

1
 xy      2) 

5

1

5

3
 xy       3) xy

3

8
    4) 

5

3
 axy  

4.6.Abssissalaro’qidanajratgankesmaningmiqdori 2 birlik, 

ordinatalaro’qidanajratgankesmaningmiqdori 3 birlikbo’lganchiziqningtenglamasinituzing. 

Javob: 1
32


yx
 

4.7.Abssissalaro’qidanajratgankesmaningmiqdori -5 birlik, 

ordinatalaro’qidanajratgankesmasiningmiqdori 5 

birlikbo’lganto’g’richiziqningtenglamasinituzing. 

Javob: 1
55




yx
 

4.8.Ushbu 

1) 0632  yx ;    2) 01553  yx ;      3) 0 abbyax ;     4) 25  xy ;   

5) 1 xy ;        6) cbxay  . 

To’g’richiziqlarningtenglamalariniularningkesmalarganisbatantenglamalarishaklidayozing. 

Javob: 1)  1
23


yx
    2) 1

35


yx
   3) 1

b

y

a

x
    4) 1

2

5

2


yx
 

5) 1 yx      6) 1

a

c

y

b

c

x
 

4.9.O(0;0) vaA(-5,0) nuqtalarberilganbo’lib, OAkesmadadiagonallariB(0,3) 

nuqtadakesishuvchiparallelogrammyasalgan. Bu parallelogrammning tomonlari hamda 

diagonallarining tenglamalarini tuzing. 

Javob: tomonlarining tenglamalari: 1
65

,6,1
65

,0 



yx

y
yx

y  

Diagonallarining tenglamalari: 1
35

,0 



yx

x  

4.10.M(5,2) nuqtadan o’tib, koordinata burchagidan yuzi 20 kv. birlikka uchburchak kesuvchi 

to’g’ri chiziq tenglamasini tuzing. 

Javob: 1
45


yx
 

 

4.11. Rombning diagonallari mos ravishda 6 va 4 birlikka teng bo’lib, ular koordinata o’qlari 

uchun qabul qilngan. Rombning tomonlari tenglamalari yozilsin. 

Javob: 1
32


yx
; 1

32




yx
;  1

33


yx
;  1

32


yx
 

4.12. Quyidagi tengsizliklarning geometric ma’nosini aniqlang: 

1) 12  xy ,     2) 12  xy ,    3) 3x ,     4) 3x . 

4.13.M(x,y) nuqta harakati davomida A(-3,3) va B(3,-3) nuqtalarga masofalar kvadratlarining 

ayirmasi hamma vaqt 36 ga teng bo’lib qoladi. Bu nuqta trayektoriyasi tenglamasini tuzing. 

Javob: 03  yx  
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4.14. Tomonlari 073,0334,02  yxyxyx  to’g’ri chiziqlardan iborat 

uchburchakning yuzini toping. 

Javob:
845

154
 

4.15. Quyidagi to’g’ri chiziqlarning tenglamasini normal ko’rinishga keltiring: 

1) 02043  yx ,         2) 632  yx . 

Javob: 1) 04
5

4

5

3
 yx    2) 0

13

6

13

3

13

2


y
x    3) 2 yx  

4.16. Koordinatalar boshidan to’g’ri chiziqqa o’tkazilgan perpendikulyar bilan Ox o’qi orasidagi 

burchak: 1) 450,  2) 1350,  3) 600. To’g’ri chiziqning tenglamasini tuzing va berilgan 

ma’lumotlarga binoan to’g’ri chiziqni yasang. 

Javob: 1) 2
22


yx
;   2) 2

22


xy
    3) 2

2

3

2


yx
   4) 2

22


yx
 

4.17.A(2,3) va B(3,0) nuqtalarning har biridan 02043  yx  to’g’ri chiziqqa bo’lgan 

masofani toping. 

Javob:
5

1
2;

5

4
;

5

2
 

4.18. 3 kxy  to’g’ri chiziq koordinatalar boshidan 3  masofa uzoqdano’tgan. Burchak 

koeffisiyent k topilsin.  

Javob: 2  

4.19. 034  yx  to’g’ri chiziqdan 5 birlik uzoqda yotuvchi tekislik nuqtalarining geometrik 

o’rnining tenglamasi tuzilsin. 

Javob: 02534  yx  yoki 02534  yx  

4.20. Quyidagi berilgan to’g’ri chiziqlar orasidagi burchakni toping. 

1) 075  yx   va 023  yx              2) 042  yx  va 0342  yx , 

3) 0723  yx  va 0332  yx         4) 0123  yx  va 0325  yx  

Javob: 1) ;
4


 2) 0;   3) ;

2


 4) 

11

16
arctg . 

Uyga vazifa 

 

4.21.M(1,2) nuqtadan o’tib, 0523  yx  to’g’ri chiziq bilan 450 li burchaktashkil qiluvchi 

chiziqning tenglamasini tuzing.  

Javob: 035  yx  yoki 075  yx  

4.22.A(-4,5) nuqta diagonali 087  yx  to’g’ri chiziq yotgan kvadratning bitta uchidir. 

Kvadratning tomonlari va ikinchi diagonalining yotadi. Kvadrat tomonlarining tenglamalarni 

tuzing. 

Javob: kvadrat tomonlari tenglamasi: 0134  yx . 

0743,02434,03243  yxyxyx . 

Ikkinchi dioganal tenglamasi: 0317  yx  

4.23.Kvadratning ikkita qarama – qarshi uchi A(-1,3) va C(6,2) nuqtalarda yotadi. Kvadrat 

tomonlarining tenglamalarni tuzing. 

Javob: 0534,01043,03034,01543  yxyxyxyx  

4.24.A(-2,3) nuqtadan Ox o’q bilan   burchak tashkil qiluvchi yorug’lik nuri yuborilgan. Nur 

Ox o’q o’qqa yetib borib, undan qaytgan. Tushgan va qaytgan nurlar tenglamalarini tuzing. 

Javob: 093,0943  yxyx  

4.25. 052  yx    to’g’ri chiziq bo’yicha yo’naltirilgan yorug’lik nuri 0723  yx  to’g’ri 

chiziqdan qaytgan. Qaytgan nur tenglamasini tuzing. 



322 

 

Javob: 033229  yx  

4.26.M(x,y) nuqtadan o’tib, 0 CByAx  to’g’ri chiziqqa parallel bo’lgan to’g’ri chiziqning 

tenglamasini tuzing. 

Javob:     011  yyBxxA  

4.27. 21 – mashqning natijasiga asoslanib M(1,4) nuqtadan o’tib:  

1)  053  yx ,    2) 0543  yx ,     3) 03128  yx ,    4) 025 x ,  5) 056 y  

To’g’ri chiziqlarning har biriga parallel bo’lgan to’g’ri chiziqning tenglamasi tuzing. 

Javob: 1) 0133  yx ;    2) 01943  yx ;      3) 04912  yx ;     4) 01x ;   

5) 04 y  

4.28. Quyidagi to’g’ri chiziqlarning o’zaro joylashishini 27 mashqning natijasiga muvofiq 

tekshiring: 

1) 052  yx  va 0863  yx                         2) 04129  yx  va 0168  yx  

3) 04129  yx  va 0168  yx                      4) 0764  yx  va 0211812  yx . 

Javob: 1) parallel,  2) perpendikulyar, 3) perpendikulyar, 4) parallel. 

4.29.M(-1,2) nuqtadan o’tib: 1) 0325  yx ,  2) 014  yx , 3) 0873  yx , 

4) 0532  yx  to’g’ri chiziqqa parallel bo’lgan to’g’ri chiziqning tenglamasini tuzing. 

Javob: 1) 0925  yx ;    2) 074  yx ;      3) 01173  yx ;     4) 0432  yx  

4.30. Ikkita to’g’ri chiziq orasidagi burchak aniqlansin: 

1) 053  yx 072  yx            2) 1
312


xy
1

1525


yx
 

 Javob: 1) ;
4


 2)  

4

3
 

4.31. Uchlari A(2,1), B(3,1) va C(1,2) nuqtada bo’lgan uchburchak tomonlarining uzunliklari va 

ichki burchaklarini toping. 

Javob:
3

1

2

1
;135;2;5;1 0 arctgarctg  

4.32. koordinatalar boshidan o’tib: 1) 32  xy  to’g’ri chiziqqa parallel bo’lgan, 2) 

013  yx  to’g’ri chiziqqa perpendikulyar bo’lgan, 3) 53  xy  to’g’ri chiziq bilan 450 li 

burchak hosil qiladigan to’g’ri chiziq tenglamasini tuzing. 

Javob: 1) xy 2 ; 2) 03  xy ; 3) 02  yx  va  02  yx  

4.33. Uchburchakning ikkita uchi A(3,4) va B(5,1) nuqtada bo’lib, unin balandliklari (4,1) 

nuqtada kesishadi. Uchburchakning uchlari C uchini toping. 

Javob: 








7

13
,

7

37
. Ko’rsatma. AB tomon tenglamasini tuzamiz: 01123  yx . CD tomon 

tenglamasi 0532  yx . AM balandlik tenglamasi: 0103  yx , endi BC tomon 

tenglamasini tuzamiz: 0143  yx . C nuqta BC tomon bilan CD tomonning kesihsgan 

nuqtasi. 

4.34. 0632  yx  to’g’ri chiziq Ox, Oy o’qlarni A,B nuqtalarda kesib o’tadi. C nuqta AB 

kesmani AC:CB=1:2 nisbatda bo’ladi. C nuqtadan AB to’g’ri chiziqqa tushirilgan 

perpendikulyarning tenglamasini tuzing. 

Javob: 01469  xx  

4.35. Uchburchakning 01243  yx  va 02173  yx  tomonlari berilgan. M(4;3) nuqta 

uning medianalarining kesishish nuqtasi ekanligi ma’lum. Uchburchakning uchinchi tomoni 

tenglamasi tuzing.  

Javob: 092  yx  
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4.36. Birinchi chorakda joylashgan va tomonining uzunligi 5 uzunlik birligiga teng bo’lgan 

rombning ikki tomoni abscissa o’qi va 034  yx  to’g’ri chiziq bilan ustma – ust tushadi. 

Rombning qolgan tomonlarining tenglamalari va dioganallari tenglamalari tuzilsin. 

Javob: Tomonlarining tenglamasi: 4,02034  yyx . Diagonallarning tenglamasi: 

02  yx  va 0102  yx . 

4.37. Koordinatalari mos ravishda (1;-1), (5;2) va (4;5) bo’lgan A, B, C nuqtalar berilgan. AC 

to’g’ri chiziqqa nisbatan B nuqtaga simmetrik bo’lgan D nuqtaning koordinatalari topilsin va shu 

nuqtadan A, C nuqtalar orqali o’tkazilgan to’g’ri chiziqlarning tenglamalari tuzilsin. 

Javob:   0113,1,4,1  yxx  

4.38. Parallelogramm ikki uchining koordinatalari mos ravishda (1;1) va (2;-2) nuqtalarda bo’lib, 

dioganallari (-1;0) nuqtada kesishadi. Parallelogramm tomonlarining tenglamalari tuzilsin. 

Javob: 0443  yx ;   065  yx ;    085  yx ;    0103  yx  

4.39. 01232  yx  to’g’ri chiziqda (4;5) va (1;-2) nuqtalardan teng uzoqlikda yotgan 

nuqtaning koordinatalari topilsin. 

Javob: (6,0) 

4.40.A(-3;5) nuqtadan o’tuvchi va ordinata hamda abscissa o’qlaridan kesgan kesmalarning 

uzunliklari nisbati 1:2 kabi bo’lgan to’g’ri chiziqning tenglamasi tuzilsin. 

Javob: 072  yx  

 

Amaliyot darsida yechiladigan misollar 

 

4.41.A(-1;3) nuqtadano’tuvchishundayto’g’richiziqningtenglamasituzilsinki, 

buto’g’richiziqning 052  yx va 022  yx parallelto’g’richiziqlarorasidagikesmaningo’rt

anuqtasi 2x-3y-11=0 to’g’richiziqdayotsin. 

Javob: 011710  yx  

4.42. 

Tekislikdagi 022  yx to’g’richiziqqa 062  yx to’g’richiziqqanisbatanikkimartayaqinja

olashgannuqtalargeometriko’rinlariningtenglamalarituzilsin.   

Javob: 0106,0223  yxyx  

4.43.UchlariA(-2;1), B(2;5) vaC(2;-1) 

nuqtalardajoylashganuchburchakkatashqichizilganaylanamarkaziningkoordinatalaritopilsinvaradi

usininguzunligihisoblansin. 

Javob:   10,2,1 uzunlikbirligi 

4.44.Koordinataboshidano’tuvchivaA(1;3) nuqtagaB(4;2) nuqtaganisbatan 4 

martayaqinmasofadanto’g’richiziqningtenglamasituzilsin. 

Javob: 047  yx  

4.45.Gipotenuzasiningtenglamasi 0623  yx bo’lganvauniA(-1;-2) 

nuqtadajoylashganto’g’riburchaklitengtomoniuchburchakningqolganikkitomonitenglamalarituzil

sin. 

Javob: 0115;035  yxyx  

4.46.Birinchichorakdajoylashganrombningikkitomoni 043  yx va 043  yx tenglamalar

bilanifodalangan. 

Shutomonlarningkesishishnuqtasidano’tgandiagonalininguzunligi 24 uzunlikbirligigateng.  

Rombningqolgantomonlariningvadiagonallariningtenglamalarituzilsin.  

Javob:tomonlari: 0123;0123  yxyx . 

Dioganallari: 0 yx va 08  yx  

4.47.Quyidagito’g’richiziqlarorasidagiburchakaniqlansin: 
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1) 













1
2

1

32

xy

xy
      2) 









0132

075

yx

yx
    3) 









43

02

xy

yx 4) 








0946

023

yx

yx
   5) 









1168

643

yx

yx
       6) 














1

1

a

y

b

x

b

y

a

x

 

Javob: 1) 
4

3
arctg ;   2) 450;  3) 450;  4)00;   5) 900;  6) 

ab

ba
arctg

2

22 
 

4.48. 0632,0546,0946,0723  yxyxyxyx to’g’richiziqlardanpara

llelvaperpendikulyarbo’lganlariko’rsatilgan. 

4.49.A(2,3)nuqtadano’tuvchito’g’richiziqlardastasiningtenglamasiyozilsin. Shudastadan 1) 450, 

2) 600, 3) 1350, 4) 00burchaktashkiletuvchito’g’richiziqlartanlabolinsinvaularyasalsin.  

4.49.A(-2;5) nuqta va 02  yx  to’g’ri chiziq yasalsin. A nuqtadan o’tuvchi to’g’ri chiziqlar 

dastasining tenglamasi yozilsin va o’sha dastadan berilgan to’g’ri chiziqqa: 1) parallel; 2) 

perpendikulyar bo’lgan to’g’ri chiziq tanlab olinsin.  

4.50. 01052  yx  to’g’ri chiziqning koordinata o’qlari bilan kesishgan nuqtalaridan bu 

to’g’ri chiziqqa perpendikulyarlar chiqarilgan. Ularning tenglamalari yozilsin. 

Javob: 2525,0425  yxyx  

4.51.A(-1,3) va B(4,-2) nuqtalardan o’tuvchi to’g’ri chiziq tenglamasi yozilsin.  

4.52. Uchlari A(-2,0), B(2,6) va C(4,2) nuqtalarda bo’lgan uchburchakning BD balandligi va BE 

medianasi o’tkazilgan. AC tomon, BE mediana va BD balandlikning tenglamalari tuzilsin. 

Javob: 123,45,023  yxyxyx  

4.53. Uchburchak tomonlari 064,064,02  yxyxyx  tenglamalar bilan  

berilgan. Uning ichki burchklari topilsin. 

Javob: 280, 12030/ va 139030/ 

4.54. Koordinatalar boshidan o’tib, xy 24   to’g’ri chiziq bilan 450 burchak tashkil etuvchi 

to’g’ri chiziq tenglamasi yozilsin. 

Javob: xy 3  va xy
3

1
  

4.55.A(-1,1) nuqtadan o’tib, 632  yx  to’g’ri chiziq bilan 450 burchak to’g’ri chiziq 

tenglamasi yozilsin. 

Javob: 45,065  yxyx  

4.56.Ox o’q bilan 2arctg  burchak tashkil etuvchi yorug’lik nuri A(5,4) nuqtadan chiqadi va 

shu o’qdan qaytadi. Tushuvchi va qaytuvchi nurlarning tenglamalari yozilsin. 

Javob: 62,62  xyxy  

4.57. Uchlari A(-2,0), B(2,4) va C(4,0) nuqtalarda bo’lgan uchburchak berilgan. Uning 

tomonlari, AE mediana, AO balandligining tenglamalari yozilsin va AE mediana uzunligi 

topilsin.  

Javob:AE: 452  yx ; AD: 29;22  yx  

4.58. Uchlari A(0,7), B(6,-1) va C(2,1) nuqtalarda bo’lgan uchburchak tomonlarining 

tenglamalari yozilsin va burchaklari topilsin. 

Javob:A = 18026/,   B = 26034/,  C = 1350 

4.59. 082  yx  to’g’ri chiziq Ox va Oy o’qlarni A va B nuqtalarda kesib o’tadi. N nuqta AB 

ni AN : NB = 3:1 nisbatda bo’ladi. AB to’g’ri chiziqqa N nuqtadan chiqarilgan 

perpendikulyarning tenglamasi yozilsin. 

Javob: 0112  yx  
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4.58. Tomonlari 083,03,4  yxyxyx  tenglamalar bilan berilgan uchburchak 

yasalsin, uning burchaklari va yuzi topilsin. 

Javob: 16,2;
2

4
 StgCtgBtgA  

4.59. Uchlari A(-4,2), B(2,-5) va C(5,0) nuqtalarda bo’lgan uchburchak medianalarining 

kesishgannuqtasi va balandliklarining kesishgan nuqtasi topilsin. 

Javob: (1,-1), (8/3,-2) 

4.60. 1) 02043 yx , 2) 03  yx , 3) bkxy   to’g’ri chiziqlarning tenglamalari normal 

ko’rinishga keltirilsin.  

Javob: 2,8; 0; 1,4 

 

Uyga vazifa 

 

4.61. Normal uzunligi 2p  va uning Ox o’qqa og’ish burchagi  : 1) 450; 2) 1350; 3) 2250, 4) 

3150 bo’lgan to’g’ri chiziqlar yasalsin. Bu to’g’ri chiziqlarning tenglamalari yozilsin. 

4.62.A(4,3), B(2,1) va C(1,0) nuqtalardan 01043  yx  to’g’ri chiziqqacha bo’lgan masofalar 

topilsin. Nuqtalar va to’g’ri chiziq yasalsin. 

4.63. Koordinatalar boshidan 039512  yx  to’g’ri chiziqqacha bo’lgan masofa topilsin. 

4.64. 632  yx  va 2564  yx  to’g’ri chiziqlar o’zaro parallel ekanligi ko’rsatilgan va ular 

orasidagi masofa aniqlansin.  Javob:
2

13
 

4.65. 5 kxy  to’g’ri chiziqkoordinatalar boshidan 5d  masofa uzoqlikda bo’lsa, k topilsin. 

Javob: 2k  

4.66. 034  yx  to’g’ri chiziqdan 4 birlik uzoqlikdagi nuqtalar geometrik o’rnining tenglamasi 

yozilsin. 

Javob: Berilganiga parallel ikki to’g’ri chiziq: 02034  yx  

4.67. 0158  yx to’g’ri chiziqqa parallel bo’lib, A(4,-2) nuqtadan 4 birlik uzoqlikdagi to’g’ri 

chiziqning tenglamasi yozilsin. Javob: 130158;06158  yxyx  

4.68. 1232  yx  va 1223  yx  to’g’ri chiziqlar orasidagi burchaklar bissektrisalarining 

tenglamalari yozilsin. 

Javob: 0 yx  va 04  yx  

4.69. 1243  yx  va 0y  to’g’ri chiziqlar orasidgi burchaklar bissektrissalarining tenglamalari 

yozilsin. 

Javob: 123  yx  va 43  yx  

4.70.M(x,y) nuqta  xy 24  to’g’ri chiziqqa nisbatan 42  xy  to’g’ri chiziqdan uch marta 

uzoqroqda harakat qiladi. o’sha nuqta trayektoriyasining tenglamasi yozilsin. Javob: 2 yx  

yoki 084  yx  

4.71. 062  yx   va 01553  yx  to’g’ri chiziqlarning kesishish nuqtasi M va N(1,-2)  

nuqtadan o’tuvchi to’g’ri chiziq englamasi (M nuqtani topmasdan) yozilsin. 

Javob: 212631  yx  

4.72. 0105  yx   va 0948  yx  to’g’ri chiziqlarning kesishish nuqtasi M dan o’tib 

03  yx  to’g’ri chiziqqa parallel bo’lgan to’g’ri chiziq tenglamasi (M nuqtani topmasdan) 

yozilsin. Javob: 23  yx  

4.73.Uchlari A(-3,0), B(2,5) va C(3,2) nuqtalarda bo’lgan uchburchak BD balandligining 

uzunligi topilsin.  

Javob: 10  
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4.74.A(2,4) nuqtadan o’tuvchi va koordinatalar boshidan d = 2 uzoqlikda bo’lgan to’g’ri chiziq 

tenglamasi yozilsin. 

Javob: 2,01043  xyx  

4.75.A(-4,-3), B(-5,0), C(5,6) va D(1,0) nuqtalar trapetsiyaning uchlari bo’lishi tekshirilsin va 

uning balandligi topilsin. 

Javob:
34

18
h  

4.76. Koordinatalar boshidan A(2,2) va B(4,0) nuqtalargacha masofalari bir xil bo’lgan to’g’ri 

chiziq o’tkazilgan. Bu masofa topilsin. 

Javob: 0 yx  va 03  yx  to’g’ri chiziqlar; masofalar: 104,0,22 21  dd  

4.77. 052  yx   to’g’ri chiziq 5  masofa uzoqlikda bo’lgan geometric o’rnining tenglamasi 

yozilsin. 

Javob: Ikkita to’g’ri chiziq: 02  yx  va 102  yx  

4.78. xy   to’g’ri chiziqqa nisbatan xy   to’g’ri chiziqdan ikki marta uzoqroqda harakat 

qiluvchi M(x,y) nuqta trayektoriyasining tenglamasi yozilsin.  Javob: 03  yx  va 03  yx  

4.79. 0532  yx   va 073  yx  to’g’ri chiziqlarning kesishish nuqtasi M(x,y) dan o’tuvchi 

va xy 2  to’g’ri chiziqqa perpendikulyar to’g’ri chiziq tenglamasi (M nuqtani topmasdan) 

yozilsin. Javob: 742211  yx  

4.80.A(-4,0) va B(0,6) nuqtalar berilgan. AB kesma o’rtasidan Oy o’qidagiga qaraganda Ox 

o’qdan ikki baravar katta kesma ajratuvchi chiziq o’tkazilsin.  Javob: 42  yx  

4.81.A(-2,0) va B(2,-2) nuqtalar berilgan. OA kesmani tomon deb olib, diagonallari B nuqtada 

kesishuvchi OACD parallelogramm yasalgan. Parallelogramm  tomonlarining, diagonallarining 

tenglamalari yozilsin va CAD burchak topilsin. Javob: 

8

1
,,22,032;4;432,0  tgxyyxyxyyxy  

 

8-amaliyot . 

Ikkinchi tartibli egri chiziqlar. Aylana, ellips, giperbola 

va parabola. 

 

1. Ikkinchi tartibli chiziqning umumiy tenglamasi 

022  FEyCyBxyAx             (4.11) 

2. Radiusi R va markazi C(x0;y0) va O(0;0) nuqtada bo’lgan aylana tenglamasi quyidagicha 

ko’rinishda bo’ladi: 

    22

0

2

0 Ryyxx                  (4.12) 

222 Ryx                 (4.13) 

3. Ellipsning kanonik tenglamasi (koordinata o’qlari ellips o’qi bilan ustma-ust tushadi) 
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1
2

2

2

2


b

y

a

x
               (4.14) 

bu yerda a va b –ellips o’qlari: 

222 cab                     (4.15) 

 0;11 cF   va  0;2 cF - ellips fokuslarini ifodalaydi  ba  . 

Ellipsning eksttisiteti ( 1 -ellips uchun) 

a

c
              (4.16) 

Ellipsning ixtiyoriy M(x;y) nuqtasidan focus masofagacha bo’lgan masofa quyidagi  formula 

bilan topiladi.  

xarxar   21 ,                (4.17) 

4. Giperbolani kanonik tenglamasi (giperbola o’qi koordinata o’qlari ustma-ust tushadi) 

1
2

2

2

2


b

y

a

x
                        (4.18) 

bu yerda a,b mos ravishda haqiqiy va mavhum yarim o’qlari,  

222 bac  ,                 (4.19) 

 0;11 cF   va  0;2 cF  - giperbola fokuslari, ac  . 

Giperbolaning ekstrentsiteti (4.23) formula orqali topiladi ( 1 ). 

Giperbolaning M(x;y) nuqtadan fokusgacha bo’lgan masofa () quyidagi formula yordamida 

aniqlanadi. 

axraxr   21 ,                   (4.20) 

Giperbolaning ikkita asimptotasi quyidagi formula bilan aniqlanadi. 

x
a

b
y   

5. Koordinata boshida joylashgan parabolaning kanonik tenglamasi  

pxy 22   

(agar OX o’qiga nisbatan simmetrik bo’lsa), yoki 

pxx 22  2Axy   
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(agar Oyo’qiga nisbatan simmetrik bo’lsa), bu yerda p  yoki 
p

A
2

1
 -parabola parametri. 

Parabolaning focus nuqtasi 







0;

2

p
F  dan OX (fokus radius) bo’lgan masofa quyidagi formula 

bilan aniqlanadi  

2

p
xr   

Parabola direktrissasining tenglamasi          
2

p
x   

Amaliyot darsida yechiladigan misollar 

 

4.82. Markazi C(-4,3), rasiusi 5R   bo’lgan aylana tenglamasi yozilsin va u yasalsin. A(-1,-1), 

B(3,2), O(0,0) nuqtalar bu aylanada yotadimi?  Javob: 06822  yxyx ; A va O aylanada, B 

–undan tashqarida. 

4.83. A(-4,6) nuqta berilgan. Diametrik OA kesmadan iborat aylana tenglamasi yozilsin.  

Javob: 06422  yxyx  

4.84. 1) 036422  yxyx ;   2) 0822  xyx ;  3) 0422  yyx  aylanalar yasalsin. 

4.85. 0522  xyx  aylana 0 yx  to’g’ri chiziq yasalgan va ularning kesishgan nuqtalari 

topilsin. 

Javob: (0;0), (-2,5;2,5) 

4.86.A(1,2) nuqtadan o’tuvchi va koordinata o’qlariga urinuvchi aylana tenglamasi yozilsin. 

Javob:     111
22
 yx  yoki     2555

22
 yx  

4.87. 06422  yxyx  aylananing Oy o’q bilan kesishgan nuqtalariga o’tkazilgan radiuslari 

orasidagi burchak topilsin.  Javob: 73112,4,2 0  tg  

4.88.A(-1,3), B(0,2) va C(1,-1)nuqtalardan o’tuvchi aylana tenglamasi yozilsin. 

Javob:     2514
22
 yx  

4.89. A(4,4) nuqtadan va 04422  yxyx  aylana bilan xy   to’g’ri chiziqning kesishgan 

nuqtalaridan o’tuvchi aylana tenglamasi yozilsin. Javob: 0822  yyx  

4.90. xxy 42   egri chiziqning joylashish sohasi aniqlab, shakli chizilsin. 

4.91. 0164822  yxyx  aylanaga koordinatalar boshidan o’tkazilgan urinmalarning 

tenglamalari yozilsin. 

Javob: xy
3

4
  va 0y  

Uyga vazifa 

 

4.92.A(a,0) nuqta berilgan. M nuqta shunday harakat qiladiki, OMA da OMA burchak doimo 

to’g’ri burchak bo’lib qoladi. M nuqta trayektoriyasining tenglamasi yozilsin.  

Javob:  xaxy 2
 

4.93.A(-6,0) va B(2,0) nuqtalar berilgan. Shunday nuqtalarning geometrik o’rni topilsinki, 

ulardan OA va OB kesmalar teng burchaklar ostida ko’rinsin.  Javob:   93 22
 yx  

4.94.M(x,y) nuqta shunday harakarlanadiki, undan A(-a,0), B(0,a) va C(a,0) nuqtalargacha 

bo’lgan masofalar kvadratlarining yig’indisi 3a2 ga teng bo’lib qolaveradi. Nuqta 

trayektoriyasining tenglamasi yozilsin. 
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Javob:
93

2
2 aa

yx 







  

4.95.M(x,y) nuqta shunday harakarlanadiki, undan koordinat burchaklarining bissektrisalarigacha 

bo’lgan masofalar kvadratlarining yig’indisi a2 ga teng bo’lib qolaveradi. Nuqta 

trayektoriyasining tenglamasi yozilsin. 

Javob:
222 ayx   

4.96.
222 ayx   aylana berilgan. Uning A(a,0) nqutasidan mumkin bo’lgan barcha vatarlar 

o’tkazilgan. Bu vatarlar o’rtalarining geometrik o’rni aniqlansin. Javob: axyx  22
 

4.97.A(-3;0) va B(3,6) nuqtalar berilgan. Diametrik AB kesmadan iborat aylana tenglamasi 

yozilsin. 

Javob: 09622  yyx  

4.98. 164 22  yx  ellips yasalsin, uning fokuslari va ekssentrisiteti topilsin. 

Javob:
2

3
,32,2,4  cba  

4.99. Agar ellipsning: 1) fokuslari orasidagi masofa 8 ga teng bo’lib, kichik yarim o’qi 3b  ; 2) 

katta yarim o’qi 6a , ekstrensiteti 5,0  bo’lsa, uning kanonik tenglamasi yozilsin. Javob: 

2) 1
925

22


yx

, 2) 1
2736

22


yx

 

4.100.Ellipsning katta yarimo’qi 5a  va c parametri: 1) 4,8;  2) 4;  3) 3;  4) 1,4; 5) 0  ga teng 

bo’lsa, uning kichik yarim o’qi b va ekstrensiteti   topilsin.  

Javob: 0;28,0;6,0;8,0;96,0;5;8,4;4;3;4,1  b  

4.101. Yer fokuslaridan birida quyosh joylashgan ellips bo’yicha harakat qiladi. quyoshdan 

yergacha bo’lgan eng kichik masofa taxminan 147,5 million kilometrga, eng katta masofa 152,5 

million kilometrga teng bo’lsa, yer orbitasining katta yarim o’qi va eksentrisiteti topilsin.  

Javob:
60

1
;.ln150  kmma  

4.102.Koordinata o’qlariga nisbatan simmetrik bo’lgan ellips M(2, 3 ) va B(0,2) nuqtalardan 

o’tadi. Uning tenglamasi yozilsin va M nuqtadan fokuslargacha bo’lgan masofa topilsin. 

Javob: 1
416

22


yx

; 34;34;
2

3
1  rr  

4.103. Fokuslati Ox o’qda yotuvchi ellips koordinata o’qlariga nisbatan simetrik bo’lib, M(-

4, 21 ) nuqtadan o’tadi va 
4

3
  ekstrensitetiga ega. Ellips tenglamasi yozilsin va M nuqtaning 

fokal radiuslari topilsin. 

Javob: ;1
2864

22


yx

; 5;11 1  rr  

4.104. 182 22  yx  ellipsning o’qlari orasidagi burhckani teng ikkiga bo’luvchi vatar uzunligi 

topilsin.  

Javob: 34  

4.105. 225259 22  yx  ellipsda shunday M(x,y) nuqta topilsinki, undan o’ng fokusgacha 

bo’lgan masofa chap fokusgacha bo’lgan masofadan 4 marta katta bo’lsin.  

Javob: 














4

63
;

4

15
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Amaliyot darsida yechiladigan misollar 

 

4.106. 164 22  yx giperbolavauningasimptotalariyasalsin. Giperbolaningfokuslari, 

ekstrensitetivaasimptotalariorasidagiburchkatopilsin.Javob: 8053,
2

5 0   

4.107. 164 22  yx  giperbolada ordinatasi 1 ga teng M nuqta olingan. Undan fokuslargacha 

bo’lganb masofalar topilsin.   Javob: 9;1 1  rr  

4.108. Giperbola koordinata o’qlariga nisbatan simmetrik bo’lib, M(6,2 2 ) nuqtadan o’tadi va 

2b  mavhum yarim o’qqa ega. Uning tenglamasi yozilsin hamda M nuqtadan fokuslargacha 

bo’lgan masofalar topilsin. 

Javob: ;1
412

22


yx

32  va 36  

4.109.Uchlari 1
925

22


yx

 ellipsning fokuslari esa uning uchlarida bo’lgan giperbolaning 

tenglamasi yozilsin. 

Javob: 1
916

22


yx

 

4.110.
222 xay   giperbola yasalsin, uning fokuslarining koordinatalari va asimptotalari 

orasidagi burchak topilsin.   Javob:   090;2;0 a  

4.111. 164 22  yx  giperbolaga A(0,-2) nuqtadan io’tkazilgan urinmalarning tenglamalari 

yozilsin. 

Javob: xy
2

2
2   

4.112. 1
2

2

2

2


b

y

a

x
 giperbolaning fokusidan asimptotalarigacha bo’lganmasofalar va 

asimptotalari orasidagi burchak topilsin.   Javob:
a

b
arctgb 2,  

4.113. 1
2

2

2

2


b

y

a

x
 giperbolaga ichki chizilgan kvadratning tomoni topilsin va qanday 

giperbolalarga kvadartni ichki chizish mumkinligi tekshirilsin.  Javob: ab
ab

ab



;

22
 

4.14.F(0,2) nuqtadan va y = 4 chiziqdan bir xil uzoqlashgan nuqtalar geometrik o’rnining 

tenglamasi tuzilsin. Bu egri chiziqning koordinata o’qlari bilan kesishgan nuqtalari topilsin va u 

yasalsin.  Javob:
4

3
2x

y   

4.115. Koordinatalar boshidan va x = -4 to’g’ri chiziqdan bir xil uzoqlikda bo’lgan nuqtalar 

geometrik o’rnining tenglamasi tuzilsin. Bu egri chiziqning koordinata o’qlari bilan kesishgan 

nuqtalari topilsin va u yasalsin. 

Javob:  282  xy  

4.116. 1) (0,0) va (1,-3) nuqtalardan o’tuvchi va Ox o’qqa nisbatan simmetrik; 2) (0,0) va (2,-4) 

nuqtalardan o’tuvchi Oy o’qqa simmetrik bo’lgan parabola tenglamasi yozilsin.  Javob: 1) 

xy 92  ;  2) 
2xy  . 
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4.117. Markazi y2= 2px parabolaning fokusida bo’lib, parabola direktrissasiga urinuvchi aylana 

tenglamasi yozilsin parabola va aylananing kesishgan nuqtalari topilsin.  

Javob: 
















 p

p
py

p
x ;

2
;

2

22

2

 

4.118. 0422  yyx  aylana 0 yx   to’g’ri chiziqning kesishgan nuqtalaridan o’tib, Oy 

o’qqa nisbatan simmetrik bo’lgan parabolaning va uning  direkttissasining tenglamalari yozilsin. 

Aylana, to’g’ri chiziq va parabola yasalsin.  Javob:
2

2x
y   

4.119.y2= 6x parabolada fokal radius – vektori 4,5 ga teng bo’gan nuqta topilsin.  

Javob:  23;3   

4.120. Projektorning oynali sirti parabolaning o’z simmaterik o’qi atrofida aylanishidan hosil 

bo’lgan. Oynaning diametric 80 sm, chuqurligi 10 sm. Nurlarning parallel dasta sharlida qaytishi 

uchun yorug’lik manbai parabolaning fokuslida o’rnatilishi kerak bo’lsa, yorug’lik manbai 

parabola uchidan qanday masofada o’rnatilishi kerak?  

Javob: 40 sm. 

4.121. xy  egri chiziqning joylashish sohasi aniqlansin. bu egri chiziq yasalsin. 

4.122.y2= 6x parabola uchidan o’tishi mumkin bo’lgan barcha vatarlar o’tkazilgan, bu vatarlar 

o’rtalari geometriko’rnining tenglamasi yozilsin.  Javob: pxy 2
 

 

9-amaliyot . 

Fazoda tekislik tenglamalariga doir mashqlar. Fazoda 

to’gTi chiziq tenglamalariga doir mashqlar. 

1. Tekislik  tenglamalari   - umumiy tenglamasi: 

0 DCzByAx  ,        (4.21) 

bu yerda A,B,C,D lar haqiqiy sonlar;  

- M0(x0;y0;z0) nuqtadan o’tuvchi va  CBAn ,,


 vektorlarga perpendikulyar bo’lgan 

tekislik tenglamasi 

      0000  zzCyyBxxA ;  (4.22) 

- koordinata o’qlarini mos ravishda a,b,c,  nuqtalardan kesib o’tgan tekislik tenglamasi 

1
c

z

b

y

a

x
;                (4.23) 

2. A(x0;y0;z0) nuqtadan 0 DCzByAx  tekislikgacha bo’lgan d  masofa 

222

000

CBA

DCzByAx
d




                 (4.24) 

3. Berilgan ikkita 01111  DzCyBxA   va 02222  DzCyBxA  tekisliklar orasidagi 

burchak     quyidagicha topiladi 
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2

2

2

2

2

2

2

1

2

1

2

1

212121cos
CBACBA

CCBBAA




  .          (4.25) 

4. Ikki tekislikka parallelik  

2

1

2

1

2

1

C

C

B

B

A

A
                   (4.26) 

va  perpendikulyarlik shartlari: 

0212121  CCBBAA                   (4.28) 

5. Tekislikdagi to’g’ri chiziq  ikki tekislikni kesishidan to’g’ri chiziq hosil bo’ladi 









0

0

2222

1111

DzCyBxA

DzCyBxA
                (4.41) 

6. M(x1;y1;z1) nuqtadan o’tuvchi va  pnmS ,,


 vektorlarga parallel bo’lgan to’g’ri chiziq 

tenglamasi 

p

zz

n

yy

m

xx 111 





                    (4.29) 

to’g’ri chiziqning kanonik tenglama    yoki  

ptzzntyymtxx  111 ;;          (4.30) 

to’g’ri chiziqning parallelik tenglamasi   дейилади. 

7.  M1(x1;y1;z1) va M2(x2;y2;z2) nuqtadan o’tuvchi to’g’ri chiziq tenglamasi  

12

1

12

1

12

1

zz

zz

yy

yy

xx

xx














 

8. agar ikki to’g’ri chiziqning yo’naltiruvchi vektori berilgan bo’lsa,  1111 ,, pnmS 


 va 

 2222 ,, pnmS 


, u holda  

2

2

2

2

2

2

2

1

2

1

2

1

212121cos
pnmpnm

ppnnmm




  

9. Ikki to’g’ri chiziqning parallelligi  

2

1

2

1

2

1

p

p

n

n

m

m
  

bo’ladi. 

10. Ikki to’g’ri chiziqning perpendikulyarlik sharti 
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0212121  ppnnmm  

11. Berilgan 
p

zz

n

yy

m

xx 111 





  to’g’ri chiziq va 0 DCzByAx  tekisliklar orasidagi 

burchak 

222222
sin

pnmCBA

CpBnAm




  

12.To’g’ri chiziq va tekislik ikkinchi parallelik sharti 

0 CpBnAm  

13. To’g’ri chiziq va tekislikning parallelik sharti 

p

C

n

B

m

A


 

bo’ladi. 

 

Amaliyotdarsidayechiladiganmisollar 

 

4.123. 







 a

a
aA ;

2
; va 








0;

2
;0

a
B nuqtalardantenguzoqlikdabo’lgannuqtalargeometriko’rniningte

nglamasiyozilsin.  Javob: azyx   

4.124.M1(-4; 0; 4) nuqtadano’tuvchiOxvaOyo’qlardana=4 vab=3 

kesmalarajratuvchitekislikningtenglamasiyozilsin.   Javob: 1
234


zyx
 

4.125. 1) 0822  zyx   va 06  zx ; 2) 062  zx   va 042  yx  tekisliklar 

orasidagi burchak topilsin.  Javob: 1) 450; 2) 78030/. 

4.126. (-1; -1; 2) nuqtadan o’tuvchi va 042  zyx   hamda 0422  zyx  

tekisliklarga perpendikulyar tekislikning tenglamasi yozilsin.  Javob: 3432  zyx  

4.127. 08534  zyx   va 012534  zyx  parallel tekisliklar orasidagi masofa 

topilsin. 

Javob: 22  

4.128. 0932  zyx ; 0322  zyx ; 0643  zyx  tekislikning kesishgan 

nuqtasi topilsin. 

Javob: (1; -1; 2) 

4.129. 1) 








zy

zx

24

5
 va 2) 



 







1

3

2

2

1

3 zyx
 to’g’ri chiziqlarniung xOy va xOz 

tekisliklardagi izlari topilsin va to’g’ri chiziqlar yasalsin.   Javob: 1) (5; 4; 0) va (7; 0; 2);      2) 

(0; -4; 0) va (2; 0; 2) 

4.130.








01443

01332

zyx

zyx  to’g’ri chiziq tenglamalarini: 1) proyeksiyalari bo’yicha; 2) kanonik 

ko’rinishda yozilsin. To’g’ri chiziqning koordinata tekisliklaridagi izlari topilsin hamda to’g’ri 

chiziq va uning proyeksiyalari yasalsin. 

Javob:
11

5

1

3
,5,3










zyx
zyzx  

4.131. 1) 








,2

3

z

y    2) 








1

2

xz

y    3) 








yz

x 4  to’g’ri chiziq yasalsin va ularning vektorlari aniqlansin. 
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Javob: 1) iP  ;    2) kiP  ;    3) kjP   

4.132.A(-1; 2; 3) va B(2; 6; -2) nuqtalardan o’tuvchi to’g’ri chiziq tenglamalari yozilsin va uning 

yo’naltiruvchi kosinuslari topilsin. 

Javob: 25,0cos;24,0cos;23,0cos,
5

3

4

2

2

1













zyx  

4.133.A(2; -1; 3) va B(2; 3; 3) nuqtalardan o’tuvchi to’g’ri chiziq yasalsin va uning tenglamalari 

yozilsin. 

Javob: 3,2  zx  

4.134.








0522

04

zyx

zyx  va 








0632

04

zyx

zyx  to’g’ri chiziqlar orasidagi burchak topilsin. 

Javob:
26

11
cos   

4.135.
132

zyx
  to’g’ri chiziqning zyzx  1,1  to’g’ri chiziqqa perpendikulyar ekanini 

ko’rsating. 

4.136. (-4; 3; 0) nuqtadan o’tuvchi va 








02

42

zyx

zyx  to’g’ri chiziqqa parallel bo’lgan to’g’ri chiziq 

tenglamalari yozilsin. 

Javob: yo’naltiruvchi vektor kjiNNP 531  . To’g’ri chiziq tenglamalari: 

53

3

1

4 zyx





  

4.137. (2; -3; 4) nuqtadan Oz o’qqa tushilgan perpendikulyarning tenglamalari yozilsin.   

Javob: 4,023  zyx  

4.138.N(2; -1; 3) nuqtadan 
5

1

4

2

3

1 





 zyx  to’g’ri chiziqqacha bo’lgan masofa topilsin.  

Javob: 383,0  

4.139.
2

3

2

1

1

2 





 zyx  va 
2

1

2

1

1

1 





 zyx  parallel to’g’ri chiziqlar orasidagi masofa topilsin.  

Javob:
3

24
 

4.139. 232,13  xzxy  to’g’ri chiziq bilan 042  zyx  tekislik orasidagi burchak 

topilsin. 

Javob:
6

1
sin   

10-amaliyot . 
To’g’ri chiziq va tekislik orasidagi munosabatlar. 

Ikkinchi tartibli sirtlarga doir mashqlar. 

 
4.140.

3

1

1

1

2

1 







 zyx  to’g’ri chiziq 02  zyx  tekislikka parallel ekanligi, 

3

3

1

1

2

1 







 zyx  to’g’ri chiziq esa shu tekislik ustida yotishi ko’rsatilgan. 

Javob: ikkala to’g’ri chiziq uchun ham     0311122  CpBnAm , lekin 

birinchisining (-1; -1; 3) nuqtasi tekislikda yotmaydi, ikkinchisining (-1; -1; -3) nuqtasi esa 

tekislikda yotadi. 
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4.141. (-1; 2; -3) nuqtadan o’tuvchi va 1,2  zyx  to’g’ri chiziqqa perpendikulyar 

tekislikning tenglamasi yozilsin.  Javob: 01 zy  (to’g’ri chiziqning tenglamalarini 

11

1

0

2 zyx





  ko’rinishda yozish mumkin).  

4.142. 
3

1

2

3

1

2 





 zyx  to’g’ri chiziqdan va (3; 4; 0) nuqtadan o’tuvchi tekislikning tenglamasi 

yozilsin. 

Javob: 052  zyx  

4.143.
2

2

2

1

1

1 





 zyx  to’g’ri chiziqdan o’tuvchi va 432  zyx  tekislikka perpendikulyar 

tekislikning tenglamasi yozilsin.  Javob: 01158  zyx  

 

 

 Uyga vazifa 

4.144.
2

1

12

3 


 zyx   va 
21

1

1

1 zyx





  parallel to’g’ri chiziqlardan o’tuvchi tekislikning 

tenglamasi yozilsin. 

Javob: 122  zyx  

4.145. Koordinatalar boshidan o’tuvchi va 0,34  yxy  va 0z  tekisliklar bilan teng 

burchaklar tashkil etuvchi to’g’ri chiziq tenglamalari yozilsin va o’sha burchaklar topilsin.  

Javob: 3317;
113

0 
zyx

 

4.146. tztytx  1,2,12  to’g’ri chiziqning 323  zyx  tekislik bilan kesishgan 

nuqtasi topilsin.  Javob: (5; 5; -2) 

4.147(2; 3; 4) nuqtaning zyx   to’g’ri chiziqdagi proyeksiyasi topilsin.  Javob: (3; 3; 3) 

 

 

 

11-amaliyot . 
Funksiya tushunchasi. Funksiyaning aniqlanish va o’zgarish 

sohasi. Juft va toqligi, davriyligi. Ketma-ketlikning limiti, 

funksiyaning limita, bir tomonlama limitlar. 
Funksiya va u bilan bog’liq tushunchalar. 

1. Agar X to’plamning har bir x elementiga Y  to’plamning ma’lum bir y elementi  biror f 

qonun-qoida asosida mos qo’yilgan bo’lsa, u holda X to’plamda  xfy  funksiya berilgan 

deyiladi. Bunda x-erkli o’zgaruvchi yoki argument, y-erksiz o’zgaruvchi yoki funksiya deyiladi. 

 xfy   funksiyada  x argument qabul qila oladigan barcha qiymatlar to’plami  

funksiyaning aniqlanish sohasi deyiladi va D{f} kabi belgilanadi. }{ fDx  bo’lganda   xfy   

funksiya qabul qiladigan qiymatlar to’plami funksiyaning o’zgarish sohasi deb ataladi va E{f} 

kabi belgilanadi.  

2. Agar  xfy   funksiya uchun    xfxf   yoki    xfxf   shart bajarilsa u  mos 

ravishda juft yoki toq  funksiya deyiladi.  

3. Agar  xfy   funksiyada argumentning har qanday 21 xx   qiymatlari uchun 

)()( 21 xfxf   yoki )()( 21 xfxf   shart bajarilsa, u mos ravishda o’suvchi yoki 

kamayuvchi funksiya deyiladi. O’suvchi va kamayuvchi funksiyalar birgalikda monoton 

funksiyalar deyiladi. 
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4. Agarda ixtiyoriy }{ fDx  va biror chekli M soni uchun   Mxf   tengsizlik bajarilsa, 

unda  xfy  chegaralangan funksiya deyiladi. Aks holda  xfy   chegaralanmagan 

funksiyani ifodalaydi.  

5. Quyidagilar asosiy elementar funksiyalar deb ataladi:  

1) 
xy   - darajali funksiya. Bunda daraja ko’rsatkichi αixtiyoriy haqiqiy son bo’lishi 

mumkin. Darajali funksiyaning aniqlanish D{f} va o’zgarish E{f} sohalari αqiymatiga qarab 

topiladi. 

2) 10;  aaay x
 - ko’rsatkichli funksiya. Bunda   ,}{ fD  va 

  ,0}{ fE  bo’ladi. 

3) 1,0log  aaxy u -logarifmik funksiya. Bunda   ,0}{ fD  va 

  ,}{ fE  bo’ladi. 

4) ctgxytgxyxyxy  ,,cos,sin  - trigonometrik funksiyalar. Bu yerda 

  ],1,1[}{cos}{sin,,}{cos}{sin  xExExDxD  

 

 .,}{},,2,1,0,:{}{

,,}{},,2,1,0),12(
2

:{}{





ctgxEkkxxctgxD

tgxEkkxxtgxD








 

5) arcctgxyarctgxyxyxy  ,,arccos,arcsin  - teskari trigonometrik 

funksiyalar. Bu funksiyalar uchun 

],,0[}{arccos],1,1[}{arccos

],2/,2/[}{arcsin],1,1[}{arcsin









xExD

xExD
 

 

   

   .,0}{,,}{

,2/,2/}{,,}{









arcctgxEarcctgxD

arctgxEarctgxD
 

6.  y=f(x) va y=g(x) funksiyalar berilgan bo’lib, }{}{ fDgE   shart bajarilgan bo’lsin. 

Bu holda y=f(g(x)) funksiya aniqlangan bo’lib, u murakkab funksiya deb ataladi. Bunda y=f(·) – 

tashqi,  y=g(x)- ichki funksiya deyiladi. Murakkab funksiya hosil etish amali funksiyalarni 

kompozitsiyalash deb yuritiladi. 

7. Chekli sondagi asosiy elementar funksiyalar ustida arifmetik va  kompozitsiyalash  

amallarini bajarish orqali hosil qilingan funksiyalar elementar funksiyalar deyiladi.  

8. Agar  xfy   funksiya uchun biror T>0 soni va x argumentning barcha qiymatlarida 

   xfTxf   tenglik o’rinli bo’lsa, unda y=f(x) davriy funksiya, T esa uning davri 

deyiladi.  

Amaliyot darsida yechiladigan misollar 

1. Quyidagi funksiyalarning aniqlanish sohasini toping: 

1.1) x

x

x
y 




 10

5

2
1

)1lg(
;         1.2) 

2

6 2

)1lg(

16






x

x
y  ;        1.3) tgxxy 24  ; 

1.4) 
x

x
y

lg

)1arcsin( 
 ;                  1.5) )4ln()1lg(

2

5.0sin
3

xx
x

x
y 




 ; 

1.6) 
4 225 x

x
y


 ;               1.7) 

 x
y

x




3lg

3 ;            1.8) )4ln(2 xxy  ;  

1.9) 
x

x

x

xx
y

x

4

2

2 1

5)1(

)1ln(1 





 ;                    1.10) 

x

x
y

5sin

arcsin
 . 
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2. Quyidagi funksiyalarning o’zgarish sohasini toping:  

2.1) xxy cos4sin3   ;          2.2) 2

2x

ey


 ;                      2.3) 
21

3

x

x
y


 ; 

2.4) 

  2cossin

3
2



xx

y ;        2.5)  xy arccoslog   ;       2.6) 
1

122
2 




x

x
y ; 

2.7) xxy cos8sin6   ;             2.8) 
2252 xy  ;           2.9) 3103 2  xxy ; 

2.10) 5265 2  xxy . 

 Uyga vazifalar 

 

3. Quyidagi funksiyalarni juft va toqlikka tekshiring: 

3.1) xxy sin  ;           3.2) xxy 3sin ;                 3.3) xxy cos ; 

3.4) 
3

2

cos

)1lg(

x

x
y


  ;     3.5) 

2

2

cos3

x

xx
y   ;     3.6) 




















3

2

2

2
lg

x

x
y ;   3.7) 

3

sin

x

x
y 

; 

 3.8)   32 cossin xxxy   ;         3.9) xxy ln2 ;     3.10) xxy x cos3 24  . 

 

4. Murakkab funksiyaga doir quyidagi masalalarni yeching:  

4.1)   ?
2

4
,

1

1



















x

x
y

x

x
xy ;    4.2) ?)(log,2)(

2

1  xyxy x ; 

4.3)  
 

  ?,
1

2

1
,

2

3








 




 xz

x

xz
y

x

x
xy ; 

4.4)      ?,
1

4,3
2

 xz
x

xzyy x . 

4.5) 21))(( xtgxgf  .      f(x)=? ,   g(x)=?   

4.6)  xtgxgf 21))((  .     f(x)=? ,   g(x)=? 

Javoblar: 

 

1.1) ]10,1()1,1(   ; 1.2) ]4,2()2,1()1,0()0,4[   ;      1.3) ]2,2[  ; 

1.4) )1,0(  ; 1.5) ]3/2,2()2,3/[    ;      1.6) )5,5(  ;     1.7) )3,2()2,0[   ;  

1.8) )4,2[  ;    1.9) }1{  ;   1.10) ]1,5/()5/,0()0,5/()5/,1[   . 

 

2.1) ]5,5[  ;    2.2) ]1,0(  ;   2.3) ]2/3,2/3[  ;    2.4) ]2/3,4/3[  ;     

2.5) ]1,(  ;   2.6) ]1,2[  (Ko’rsatma: teskari funksiyadan foydalaning) ; 

2.7) ]10,10[  ;    2.8) (0, 2] ;   2.9) ]3/16,(  ;    2.10) ]5/194,(  . 

 

3.1) toq ;    3.2) juft;   3.3) toq;    3.4) juft;      3.5) toq ;    3.6) na juft, na toq ;   

 3.7) juft;    3.8) toq; 3.9) na juft, na toq ;         3.10) na juft, na toq . 

 

4.1) 
1

3

x
 ;  4.2) 

x

1  ; 4.3) 
1

)1(5






x

x
z  ;  4.4) x3log

2

1
  ; 

4.5) 21)(,)( xxgtgxxf   ; 4.6) tgxxgxxf  )(,1)( 2  .  

 

Funksiyaning limiti 
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1. Agar ixtiyoriy kichik 0  soni uchun shunday    0   son topilsaki, 

 ax  shartni qanoatlantiruvchi barcha x va biror chekli A soni uchun     Axf  

tengsizlik bajarilsa, u holda A soni  xfy  funksiyaning ax  holdagi limiti deyiladi va 

  Axf
ax




lim  kabi ifodalanadi. 

2. Agar ixtiyoriy kichik 0  soni uchun shunday    0 NN  son topilsaki, 

Nx   shartni qanoatlantiruvchi barcha x va biror chekli A soni uchun     Axf  

tengsizlik bajarilsa, u holda A soni  xfy  funksiyaning x  holdagi limiti deyiladi va 

  Axf
x




lim  kabi ifodalanadi. 

3. Agar   0lim 


x
ax
  yoki   0lim 


x

x
  bo’lsa, unda  x  funksiya mos ravishda 

ax  yoki x  holda cheksiz kichik miqdor deyiladi.  

 

 

 

Amaliyot darsida yechiladigan misollar 

 

1. Ko’phadlar nisbatidan iborat funksiyaning limitini hisoblang.  

1.1)  
8

842
lim

3

23

2 



 x

xxx

x

 ;      1.2)  
xxx

xx

x 67

128
lim

23

2

6 





;    1.3)  
23

12
lim

3

2

2 



 xx

xx

x

;                               

1.4)  
65

23
lim

2

3

2 



 xx

xx

x

 ;  1.5)     
5

3

0

311
lim

xx

xx

x 





;    1.6)   
xx

xxx

x 



 2

23

1

22
lim  ;     

1.7) 
 

xxx

xx

x 34

32
lim

23

22







 ;    1.8)     
22

12
lim

23

22

1 



 xxx

xx

x

 ;1.9)  
12

1
lim

2

34

1 



 xx

xxx

x

 ;                        

1.10)   
1

23
lim

23

3

2 



 xxx

xx

x

  ; 1.11)  
xxx

xx

x 34

32
lim

23

2

2 





 ;  1.12)   
xxx

xx

x 34

32
lim

23

22

3 





 ; 

1.13)  
12

1
lim

24

4

1 



 xx

x

x

;        .14)  
22

23
lim

23

3





 xxx

xx

x

;   1.15)  
6

34
lim

2

23

2 



 xx

xxx

x

 ;                      

1.16)  
1

1
lim

23

4

1 



 xxx

x

x

  ;1.17)  
842

8
lim

23

3

2 



 xxx

x

x

 ;    1.18)  
12

12
lim

4

3

3 



 xx

xx

x

 

1.19)  
2

12
lim

2

4

1 



 xx

xx

x

 ;                          1.20)   
24

23

2 4

43
lim

xx

xx

x 





 ;     

 Uyga vazifalar 

1.21)  
185

243
lim

23

23

2 



 xx

xx

x

 ;   1.22)  
22

23
lim

23

3

2 



 xxx

xx

x

 ;1.23)  
xxx

xx

x 273

654
lim

23

2

2 





;      

1.24)   
12

2
lim

4

234

1 



 xx

xxx

x

 ;1.25)  
23

8
lim

3

3

2 



 xx

x

x

;      1.26)     
52

3
311

lim
xx

xx

x 





; 

1.27)  
654

273
lim

2

23

2 



 xx

xxx

x

;   1.28)   
2

3

1

23
lim

xx

xx

x 





 ; 1.29)  

 22

3

2

12
lim





 xx

xx

x

;      

                    1.30)   
2

23
lim

2

3

1 



 xx

xx

x

 .                            

 

2. Irratsional ifodali funksiya limitini hisoblang.  
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2.1)  3512lim 22 


xxxx
x

 ;                 2.2)  
12

25
lim

2

5 



 x

x

x

;           2.3)   
4

2
lim

4

16 



 x

x

x

 ;     

2.4)   3 31lim xx
x




 ;   2.5)  
9

1213
lim

23 



 x

xx

x

 ;           2.6)  34lim 2 


xx
x

; 

2.7)  
3 32

3 2

0

38
lim

xx

xx

x 





 ;          2.8)   
x

xxx

x





121
lim

2

0

;   2.9)  
7

3

0

11
lim

x

xx

x





 ;                                       

2.10)   

xx

x

x 21

1
lim

3

1 





; 

 

Amaliyot darsida yechiladigan misollar 

 

2.11)  
2

26
lim

3

2 



 x

x

x

;     2.12)      




 



3 23 2
11lim xx

x

;     2.13)   
2

3225
lim

30 



 x

x

x

;    

   2.14)     




 



3 23 2
22lim xx

x

;    2.15) 
38 2

31
lim

x

x

x 





 ;      2.16)     xxx
x




23lim  ; 

2.17)  
3

2

0

131
lim

x

xx

x





 ;    2.18) 
8

26
lim

3

3

2 



 x

x

x

;                      2.19)  
2

529
lim

38 



 x

x

x

;                                  

2.20)  xxxx
x




22 45lim  ; 

Uyga vazifalar 

2.21)   3 31lim xx
x




 ;      2.22)  

11

11
lim

3

0 



 x

x

x

 ;   2.23)  22lim 332

3




xxx
x

 ;          

 

     2.24)   xxx
x




65lim 2  ;   2.25)  











 31 1

2

1

3
lim

xxx

;      2.26)  
1

1
lim

3

4

1 



 x

x

x

 ; 

2.27)  
53 2

33

0

2727
lim

xx

xx

x 





 ;      2.28)   xxx
x




2lim 2  ;  2.29)  

4

529
lim

3 28 



 x

x

x

 ;                              

2.30)  
2

3 2

0

238
lim

xx

xx

x 





 . 

 

3. Trigonometrik ifodali funksiya limitini hisoblang.  

3.1)  

x

x

x 6sin

1sin2
lim

6






 ;     3.2)    
x

x

x 



 

2
sin1

lim
;   3.3)   

  7sin

71ln
lim

0 



 x

x

x 
 ;     3.4)  

x

x

x
sinln

12
lim

2cos

2






 ; 

3.5)     
x

xx

x





 sinsin
lim

0

 ; 3.6)  
 xtg

xx

x 321ln

2sin3sin
lim

0 





 ; 3.7)  
x

xx

x cos1

cos2cos
lim

0 





  ; 3.8)  
xtg

ee xx

x 3
lim

sin2sin

0





 ; 

 

 

Amaliyot darsida yechiladigan misollar 

 

3.9)  
20 2arcsin

2

5
cos

lim
x

tgxx

x















 ;  3.10)  
xx

x

x 3cos7cos

2cos1
lim

0 





;    3.11)  
  5.02

2
lim

2

0 



 xtg

xx

x 

;    3.12)  

x

x

x 3sin

2cosln
lim

20

 ;    3.13)  
xtg

x

x 



8

7sin
lim

2

 ;              3.14)  

2

3
cos

3sin2
lim

3

x

x

x






 ;3.15)  
x

xxx

x 20 sin

2cossin1
lim





 ;       
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3.16) 

xtg

x

x 


21

cos1
lim





 ; 3.17)  
xx

x

x 20 sin

cos1
lim





 ; 3.18)  
x

x

x cos1

cos1
lim

1 





 ;  3.19)  
xx

xtgx

x 3sin

2cos1
lim

2

2

0





  ;       

3.20)  

x

x

x 3

cos21
lim

3





 

; 

 

3.21)  
 x

x

x 3sin

cos21
lim

3





 

 ;        3.22)  
x

x

x 8sin

14cos
lim

20





;       3.23)  
xx

x ee

x
 3sinsin

2

2

1

)12(
lim


 

  ;        3.24)  

x

x

x sinln

12
lim

2cos

2






 ;   3.25)  
xx

xx

x 6cosln

2sin24sin
lim

0





  ;      3.26)  

13

)33(
lim

2

3
cos





 x

x

x

tg





 ; 3.27)   
 xxx

xx

x sin1ln

sin2sin
lim

0 





  ;      

3.28)  
x

xx

x 2sin

3cos5cos
lim





 ;   3.29)  
x

xx

x 2

33 2

0 sin

coscos
lim





  ;                     3.30)  
xx

x

x 32

3

0 sin

cos1
lim







 . 

 

4. Berilgan limitlarni hisoblang.  

4.1)   
1cos1

14ln
lim

2

1 



 x

x

x 

 ; 2)      

1

3ln2ln
lim

1

22

2









x

xx

e

xxx ;  4.3)  
5 44 4

3 22

0 11

11
lim





 xx

xx

x

 ;  4.4) 

22

)/sin(
lim

1sin

2

 xx

x 



 ;      4.5)  

ee

xtg

xxx 




3 23 641

)1(
lim  ;  4.6)  

x

xx

x sin

133
lim

2

1





 ;4.7)  

   
11

1ln1ln
lim

3

22





 x

xx

x

 ;   4.8)    
x

xx

x sin

12ln2ln
lim

3





 ;  4.9)   

2310

25ln
lim

2 



 x

x

x

 ;                              4.10)  

 
)1ln(

1ln
lim

20 xx

xex

x 





; 
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4.11)   
)ln(

ln
lim

24

2

0 x

x

x ex

ex







 ;     4.12)  
 xx

xx

x 45ln

33
lim

2

235

1

2







 ;  4.13)  

a

x
tg

a ax

ax
ln

1
lim

22





 ;         4.14) 

93

2

2
arcsin

lim
222




 xxx

x

 ;4.15) 
x

xx

x ln

11
lim

2

1





;4.16) 
x

ee xx

x 6coslog
lim

3

3sin6sin

1

22





 ;4.17) 
xtg

xx

x 

11
lim

2

1





; 4.18) 

 x

x

x xex 2

1

0 11ln

33
lim







;  

 4.19)  
19

1lg
lim

10 



 x

x

x

;4. 20)  
 73ln

lim
42

2

2



 

 x

eetg xx

x

 ;  4.21)  



 2
ln

lim
2sin

2

xtgx

x

ee 



;4.22)  

 12ln

12
lim

2

sin

3




 xx

x

x





; 

4.23)  
1cos

11ln
lim

0 



 x

xex x

x

;4.24)  
ee

eex

x

xx

x 







 1

2

0
3

lim  ; 4.25)

2

2

2532
lim

2

2 



 x
arctg

xxx

x

; 
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4.26)
  xx

xx

x ln22ln

232
lim

3

2 





 ; 4.27) 
xtg

xx

x 

155
lim

2

1





;4.28)  
xxtg

x ee

x
2sin2

2

ln2ln
lim


 

 



 ; 

4.29) 
 1cos

cosln
lim

2  xtg

x

x 

;4.30)  
132

2

53ln
lim

 



xxx ee

xtg  

. 

12-amaliyot . 
 

Ajoyib limitlar. Limitlarga doir aralash misollar. 

Funksiyaning uzluksizligi. 

 
5.  Murakkab ko’rsatkichli-darajali funksiya limitini hisoblang.  

5.1)  
xctg

x x

2

cos

5
6lim

0












;5.2) )1ln(

1

0

2

)3cos2(lim x

x
x 


  ;  5.3) x

xctg

x
x 3sin

2

2
)(coslim



;5.4)  

 x

x

x
x 


 2ln

2
sin

1
)2(lim



 ;5.5)  
3 1

1

1

12
lim











  x

x x

x ;   5.6) 2

1

2

2
)12(lim 


 xx

x
e ; 

5.7)  x

x
x

1

00
)(coslim



 ;  5.8) xx

x
x arcsin

3

3

0

2

)]1ln(1[lim 


;  5.9)  
x

x
x

1

coslim
0

; 5.10) 

xxarctg

x

sin

2

0

2

32lim 





 



;  5.11) xtg

x x

2

1

0 cos

5
6lim 












 ;    5.12)  x

x x

3sin

1

0

2

cos

4
5lim 












 ; 5.13)  

2

cos2lim
0

x

x
x



 ;  5.14)    xx

x
e cos1

1

0

2

2lim 


     5.15) 

24

2

2

3

5
lim

x

x x

x




















;5.16)    xec

x
x

2cos

0
cos23lim




 ;   

5.17)  3

1

3 3sin

sin
lim











 x

x

x  ;     5.18)  
3 1

1

1

12
lim











  x

x x

x ; 

5.19)  
1

12lim 1

1







x

x

x

x
e  ;                           5.20)   






 




31ln

1

2

0
sin1lim

x

xx
x



; 
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5.21)    
34sin/3

3

0
1ln1lim

x

x
x




;   5.22)  
x

xx
x

1

sincoslim
0




;  5.23)   
xxtg

x
x

2sin5

5

coslim
0

;  

5.24)   
xx

x
x




2sin

1

3coslim
0

;5.25)  
xxarctg

x

sin

2

0

2

32lim 





 


 ;       5.26)    

x

xctg

x
x

3sin

2

coslim
2

; 

5.27)  
xx

x
e

3

arcsin

0

2

2lim 





 


 ;           5.28.  

xtg

x x

2

1

0

2

cos

3
4lim 











; 
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5.29)   
xx

x
x




sin

1

coslim
0

;                          5.30)  2

1

2

2
lim
















 x

x

x
tg  . 

 

Javoblar 

 

1.1) 0 ; 1.2) 2/15 ;   1.3) –5/4 ;   1.4) –9 ;   1.5) 0 ;   1.6) 2 ;   

1.7) ∞ ; 1.8) 0 ;   1.9) 2/3 ;   1.10) 0 ;   1.11) –3/2 ;   1.12) 0 ; 

1.13) 2/3 ; 1.14) 1 ;   1.15) –1/2 ;   1.16) ∞ ;   1.17) 3/5 ;   1.18) –11/38 ; 

1.19) 2/3 ; 1.20) 0 ;   1.21) 6 ;     1.22) 3 ;   1.23) 11/10 ;   1.24) 0 ; 

1.25) 4/3 ; 1.26) 0 ;   1.27) 10/11 ;     1.28) 0 ;   1.29) 0 ;   1.30) 0 . 

 

2.1) 7/2 ; 2.2) –40 ;   2.3) 1/4 ;     2.4) 0 ;   2.5) –1/16 ;   2.6) ∞ ; 

2.7) ∞ ; 2.8) –2 ;   2.9) 0 ;     2.10) – 3/22  ;   2.11) 1/12 ;  2.12) 0 ; 

2.13) –1 ;   2.14) 0 ;      2.15) –2 ;      2.16) 1/2 ;   2.17) 0 ;      2.18) 1/144 ; 

2.19) 12/5 ;   2.20) 2 ;      2.21) 0 ;      2.22) 2/3 ;   2.23) 2 ;      2.24) –5/2 ; 

2.25) 1/2 ;      2.26) 3/4 ;      2.27) 0 ;   2.28) 1 ;      2.29) 3/5 ;     2.30) 1/4 . 

 

3.1) 1/3 ; 3.2) 0 ;    3.3) 7/π ;     3.4) ln4 ;     3.5) 2cosα ;   3.6) 1/6 ; 

3.7) –3 ; 3.8) 1/3 ;    3.9) –1/2 ;     3.10) 1/10 ;     3.11) –1/ π ;     3.12) 2/3 ; 

3.13) 7/8 ; 3.14) –2/3 ;    3.15) 3 ;     3.16) –1/2 ;     3.17) 1/2 ;     3.18) 0 ; 

3.19) ∞ ; 3.20) – 3/1  ;     3.21) – 3/1  ;       3.22) –1/16 ;       3.23) 1/π2 ;  

3.24) –2ln2 ; 3.25) ∞;     3.26) –2/π ;       3.27) ∞ ;       3.28) 8 ;  

3.29) –1/6 ;          3.30) 3/2 . 

 

4.1) 8/π ; 4.2) 2 ;    4.3) ∞ ;     4.4) 2/ln2 ;     4.5) ∞ ;   4.6) 1/2π ;       4.7) 0 ; 

4.8) 1/5π ; 4.9) 8/3 ;    4.10) 1 ;      4.11) … ;     4.12) … ;    4.13) … ;       

4.14) …  ; 4.15) … ;     4.16) … ;    4.17) … ;   4.18) … ;     4.19) … ;    

4.20) …  ; 4.21) … ;     4.22) … ;    4.23) … ;   4.24) … ;     4.25) … ; 

4.26) …  ; 4.27) … ;     4.28) … ;    4.29) … ;   4.30) …  . 

 

5.1) 
2/5e ;    5.2) 

2/1e  ;      5.3) –1/12  ;        5.4) e ;  5.5) 1 ;     5.6) e2 ;        

5.7) 
2/1e ;    5.8) 

3e  ;      5.9) 1 ;        5.10) 1/9 ;      5.11) 
2/5e  ;     5.12) 

9/2e  ; 

5.13) 
2/1e ;    5.14) 

2/2 e  ;      5.15) e8 ;        5.16) … ;      5.17) …;    5.18) …; 

5.19) … ;      5.20) …;    5.21) …;    5.22) … ;      5.23) …;    5.24) …; 

5.25) … ;      5.26) …;    5.27) …;    5.28) … ;      5.29) …;    5.30) … . 

 

Funksiyaning uzluksizligi va uzulish nuqtalari 

1.Quyidagi shartlar bajarilsa,  xfy   funksiya 0x  nuqtada uzluksiz deyiladi: 

  xf  funksiya 0x  nuqta va uning atrofida aniqlangan; 

  xf  funksiya 0x  nuqtada chekli chap    0lim 0
00




xfxf
xx

 va o’ng 

   0lim 0
00




xfxf
xx

 limitlarga ega; 

  xf  funksiyaning 0x  nuqtadagi chap va o’ng limitlari o’zaro teng, ya’ni 

       00limlim 00
00 00




xfxfxfxf
xxxx

. 
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2. Agar 0x  nuqtada  yuqorida keltirilgan shartlardan kamida bittasi bajarilmasa,  xf  

funksiya bu nuqtada uzlukli, 0x  esa uning uzilish nuqtasi deyiladi.  Funksiya quyidagi 

ko’rinishdagi uzulishlarga ega bo’lishi mumkin. 

a) Agar 0x  nuqtada   xf  funksiyaning chap va o’ng limitlari mavjud va chekli, ammo 

   00 00  xfxf  bo’lsa, unda funksiya birinchi tur uzulishga  ega deb ataladi. Bu holda 

   00 00  xfxf  ifoda  xf  funksiyaning 0x  nuqtadagi sakrashi deyiladi (5.1 - 

chizma). 

b) Agar      000 00 xfxfxf   yoki    00 00  xfxf  bo’lib,  xf  

funksiya 0x  nuqtada aniqlanmagan bo’lsa, unda funksiya tuzatib bo’ladigan uzulishga  ega 

deyiladi (5.2- chizma). Bu holda      00 000  xfxfxf  deb olinsa,  xf  funksiya 

0x  nuqtada uzluksiz bo’ladi 

 

 

 

 

 

 

 

 

 

 

 

5.1- chizma. 

.  

 

c) Agar 0x  nuqtada    0,0 00  xfxf  bir tomonlama limitlardan kamida bittasi 

cheksiz qiymatga ega yoki mavjud bo’lmasa, unda funksiya ikkinchi tur uzulishga  ega deyiladi 

(5.3- chizma).  

 

 

 

 

 

 

 

 

 

 

 

 

 

              5.2- chizma  

. 

  

Amaliyot darsida yechiladigan misollar 

 

1. Quyidagi funksiyalarning uzilish nuqtalarini topib, unda uzulish turini aniqlang va 

funksiyaning sxematik grafigini chizing: 

 00 xf

 00 xf

0x
x 

y 

0 

 xfy   

 0

0

0

0





xf

xfA

0x
x 

y 

0 

 xfy 

0x x 

y 

0 

 xfy 
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1.1) 
4

1




x
arctgy  ;    1.2) xy

1

3  ;     1.3)   
1

1
2

3






x

x
y  ;      1.4) xy

1

5.0 ; 

1.5)  










lsa.bo'1аgаr,2

lsаbo'1аgаr,2

хx

хx
y  

1.6)  xEy  . Bunda E(x) ifoda x sonning butun qismini, ya’ni undan katta bo’lmagan eng 

katta butun sonni ifodalaydi. 

1.7)      


















2,3

2,5.2

2,5.0 2

x

x

xx

y   ;                    1.8)   

















.2,

;20,cos1

;0,sin





xx

xx

xx

y
 ; 

1.9)  













.0,1

;0,
2

sin

x

x
xy


  ;                      1.10)  













.0,0

;0,
2

cos

x

x
xy


  . 

 

                                           Uyga vazifalar 

2. Funksiyalarni uzluksizlikka tekshiring vа uzilish nuqtalarini aniqlang. 

2.1)   

12

12

2

1

2

1










x

x

y  ;          2.2) 
  51

1




xx
y  ;          2.3) 

x

x
y

)1ln( 


; 

2.4)  xtgxy   ;          2.5)  )ln1cos( xy  ;                2.6) )cos1ln( xy  .  

3. Quyidagi funksiyalar barcha nuqtalarda uzkuksiz bo’ladigan αparametrning  

qiymatlarini toping: 

3.1) 














.
2

,

;
2

,sin







xx

xx
y  ;             3.2) 










.0),ln(

;0,)33(
2

2

xexx

xe
y

x  

 

 

Javoblar 

 

1.1) x=4 - I tur uzilish nuqtasi va unda funksiya Δ=π  sakrashga ega ;  

1.2)  x=0 - II tur uzilish nuqtasi ;     

1.3)  x=1 - tuzatib bo’ladigan va x= –1 - II tur uzilish nuqtasi ; 

1.4)  x=0 - II tur uzilish nuqtasi ; 

1.5) x=1 - I tur uzilish nuqtasi va unda funksiya Δ=1  sakrashga ega ; 

1.6) xk=k, k=0, ±1, ±2, … - I tur uzilish nuqtalari va ularda funksiya Δk=1  sakrashga ega ; 

1.7) x=±2 - I tur uzilish nuqtalari va ularda funksiya Δ=1  sakrashga ega ; 

1.8) x1=0, x2=2π  - I tur uzilish nuqtalari va ularda funksiya Δ1=2, Δ2=2(π–1)  sakrashga ega ; 

1.9)  x=0 - II tur uzilish nuqtasi ; 

1.10)  x=0 - II tur uzilish nuqtasi ; 

 

2.1) funksiya x≠2 nuqtalarda uzluksiz, x=2 – tuzatub bo’ladigan uzilish nuqtasi ; 

2.2) funksiya x≠1 va x≠5  nuqtalarda uzluksiz, x=1 va x=5 – II tur uzilish nuqtalari;  

2.3) funksiya x≠0 nuqtalarda uzluksiz, x=0 – tuzatub bo’ladigan uzilish nuqtasi ; 

2.4) funksiya xk≠(2k+1)π/2, k=0, ±1, ±2, …nuqtalarda uzluksiz, xk=(2k+1)π/2 - II tur uzilish 

nuqtalari ; 

2.5) funksiya (0,∞) oraliqda uzluksiz, x=0 - II tur uzilish nuqtasi ; 
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2.6) funksiya xk≠(2k+1)π, k=0, ±1, ±2, …nuqtalarda uzluksiz, xk=(2k+1)π - II tur uzilish 

nuqtalari . 

 

 

 

22.5.  1
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 xxx
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xxx

 

22.6.  
32

9
2

2

3
lim





 xx

x

x

  22.7. 
x

tgx

x 2sin
lim



 

22.8. 
x

xx

x
2cos

cossin
lim

4






  22.9. 
131

lim
0  x

x

x

 

22.10. 
1

13

1
lim





 x

x

x

  22.11. 
x

mx

x

113

0
lim





 

22.12. 
x

xx

x





11
lim

0

  22.13. 
xSin

tgxtgx

x 2

11
lim





 

22.14. 
3

3

21

75
lim

x

xx

x 





                                         22.15. 
1

1
2

3

lim




 x

x

x

 

22.16.
13

6
lim





 x

xx

x

  22.17. 
8

63
3

2
lim





 x

x

x

 

22.18. 
1

2
3

2

1
lim





 x

xx

x

  22.19. 
Sinx

Cosx

x





1
lim

0

 

22.20. 
49

32
2

7
lim





 x

x

x

  22.21. 
1253

1222
234

234

1
lim





 xxxx

xxxx

x

 

22.22. 
x

x

x 



 43

16
lim

5

  22.23. 
23

2423
2

2

1
lim





 xx

xxx

x

 

22.24. 
xx

xxxx

x 




2

22

0

11
lim  

1lim
0


 x

Sinx

x

 ajoyib limitdan foydalanib, quyidagi limitlarni toping: 

22.25. 
7

6

7

6

7
7

7

6
6

6

7

6
limlimlim

000


 x

x

x
x

xSin

x
x

xSin

xSin

xSin

xxx

 

22.26. 
x

xSin

x

4
lim

0

  22.27. 
xSinx

xCos

x

21
lim

0
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22.28. 
h

hxSinhxSin

h

)()(
lim

0





  22.29. 
2

0

1
lim

x

Cosx

x





 

22.30. 
11

4
lim

0  x

xSin

x

  22.31. 
x

xCos

x

21
lim

00





 

22.32. 
1sec

2
lim

0 



 x

Sinxx

x

  22.33. 
xSinx

xtgxCos

x

2

0

21
lim





 

22.34.
xx

x

x 2

)2arcsin(
2

2
lim







  22.35. 
xCos

xCos

x 31

51
lim

0 





 

22.36. 
xSin

xCos

x
4

5
lim

2




  22.37. 
CosxCosx

CosxCosx

x 23

21
lim

0 





 

22.38. 
)

2
(

1
lim

2
x

Sinx

x 






  22.39. 
Cosx

x
Sin

x
Cos

x

22
lim

2






 

  

Limitlarni toping: 

22.40. 
1

2
3

2

1
lim





 x

xx

x

  22.41. 
33

9 2

3
lim





 x

x

x

 

22.42. 
ax

xax

ax 




lim   22.43. 
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235
2

2
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22.44. 
2

1

2

1

25
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x

x x
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  22.45. 
SinxCosx

xCosxSin
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4



 

22.46. 
2

2

0

2
lim

x

x
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x

  22.47. 
22

3
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0  x

xSin
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22.48. 
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)21arcsin(
2

5

1
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x

x

x

  22.49. 
2

0

1
lim

x

Cosmx
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22.50. 
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1

2
2

2
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x
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  22.51. 
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x
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22.52. 
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  22.53. 
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tgxtgx
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22.54. 
x

CosxSinx

x
4lim
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6532
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22.56. 
)172)(2(

)1)(542(
234
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 xxxxx
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1
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  Bu limitni hisoblashda  e
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1
1lim  ajoyib limitdan 

foydalanamiz: 
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8
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22.72. 
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2
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Ko‘p  o‘zgaruvchili funksiyalarning limitini toping: 
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22.73. 
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3
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22.74. 0,
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22.75. 
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22.76. 
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1
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0
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22.77. 
x
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1lim 22.78. 
22
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22.79.   22
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13-amaliyot . 
 

Funksiyaning hosilasi. Elementar funksiyalaming 

hosilalari. 

 
Funksiya hosilasi. Agar  xfy   funksiya quyidagi cheksiz limit mavjud bo’lsa,  

 
   

x

xfxxf

x

y
xfy

xx 









 00
limlim  

u holda funksiya hosilaga ega deyiladi.  

 

Hosila ta’rifidan foydalanib, y=f(x)  funksiyalar uchun y` hosilasini toping: 

24.2. a) 
x

y
1

     b)  xy   

    c)  
2

1

x
y       d)  

x
y

1
  

Differensiallash qoida va formulalaridan foydalanib, quyidagi funksiyalarning 

hosilasini toping: 

24.3. 
52 5

11

xx
xy     24.4. 

3

3 52 4
53

x
xxy   
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24.5. Sinxxy 3     24.6.  xSinxy ln  

24.7. 
1

1
4

4






x

x
y     24.8. ctgxxy 2  

24.9. y=x arccos x    24.10. arctgxey x  

24.11. 
2x

Cosx
y      24.12. 

12

2




x

x
y  

24.13. 33 ln3 xxxy     24.14. 
Sinx

Cosx
y




1
 

24.15. 
1


x

x
y     24.16. xxy 3

2 log  

24.17. ctgxx
Sinx

x
y 

ln
   24.18. 

21 x

tgxx
y


  

24.19. arcctgxarctgxy   

24.20. a) xy ln   funksiya x=1 da hosilaga egami? Tekshiring. 

 b) xy   funksiyani x=0 da bir tomonli hosilalarini toping. Bu funksiya x=0 

da hosilaga egami?    

Quyidagi masalalarda egri chiziqlarga o‘tkazilgan urinmalarning tenglamalari yozilsin va egri chiziqlar 

hamda urinmalari yasalsin: 

24.21. 632 422  yxyx  egri chiziqqa M(1,-1) nuqtada. 

Egri chiziq tenglamasidan y` hosilani topamiz: 

,0`12`422 32  yyxyyyx   ya’ni  
3

2

62
`

yxy

yx
y




 . 

Demak 
4

1

)1(6)1(12

)1(1
)1;1`(

3

2





y .   

Urinma tenglamasi    )1(
4

1
1  xy  

054  yx  

Normal tenglamasi  )1(41  xy  

034  yx . 

24.22. 1
3

3

 x
x

y   nuqtada; 

24.23. 2
4

8
2




 x
x

y  nuqtada; 
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24.24.  xSinxy   nuqtada; 

24.25. 122  xxy   parabolaning  22xy    parabola bilan kesishgan 

nuqtasida o‘tkazilgan urinma va normal tenglamalarini yozing. 

24.26.  xyvaxy  22   parabolalar qanday burchak ostida kesishadi? 

24.27. Sinxy   sinusoida  Ox  o‘qini qanday burchak ostida kesib o‘tadi? 

24.28.  xyvaxxy 53    chiziqlar orasidagi burchakni toping. 

24.29.  1,1  ySinxy   chiziqlar orasidagi burchakni toping. 

24.30.  23 52 xxy    funksiyaning orttirmasini va differensialini toping. 

24.31.    87 23  xxxf   funksiya uchun 01.0x  bo`lsa,    55 dfvaf   

ni hisoblang. 

24.32.  Quyidagi funksiyalarning differensialini toping: 

a)  3

4

3
xxy      b) xexxy  )22( 2  

c)  SinxxCosxSinxxy 222    d) 
x

x

y
2

3

3

2
  

 

Quyidagilarni taqribiy hisoblang: 

24.33. arcsin 0.51 

y=arcsin x  funksiya uchun x=0.5  va  01,0x  deb olamiz. Taqribiy 

hisoblash formulasiga ko‘ra 

topamiz. xxxxx  )`(arcsinarcsin)arcsin(

513.0011.0
6

01.0
)5.0(1

1
5.0arcsin51.0arcsin

2






. 

24.34. 3 02.1     24.35. 5 33      

24.36. oSin29     24.37. 05.1arctg  

 

Funksiyalarning hosilasini toping: 

24.38. 23 )1( xy      24.39. 
xx

y
23

3
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24.40. Sinxxy 2

3

     24.41. arctgxxy 5  

24.42. 
1

15
2

47






x

xx
y    24.43. 

Sinx

Cosx
y

21
  

 

Amaliyot darsida yechiladigan misollar 

 

 Hosilaning geometrik va fizik ma`nosiga   doir masalalarni  yeching 

 

6.1.у=2х3-х egri chiziq Oy o'qini Ox o'qiga nisbatan qanday burchak ostida kesib o'tadi?   

Javob: 1350 

6.2.y=(4x-x2)/3 parabolaga uning (0;0), (2;2), (4;0) nuqtalaridan urinmalar o'tkazilgan. Ularning 

Ox o'qiga og'ish burchaklarini toping.  Javob: 
3

4
;0;

3

4
arctgarctg   

6.3.y=(x3+1)/3 funktsiya grafigiga uning abtsissa o'qi bilan kesilgan nuqtasida o'tkazilgan urinma 

tenglamasini yozing. Javob: y= x +1 

6.4.ху=1 giperbolauningM(1;1) nuqtadano'tkazilganurinmaningOxo'qigaog'ishburchaginitoping. 

Javob: 450 

6.5.y=3x2-x parabolaga uning abtsissasi x=-1 bo'lgan nuktasidan urinma va normal o'tkazilgan.  

Ularning tenglamalarini tuzing.  Javob: 
7

27

7

1
;37  xyxy  

6.6.y=3x-4 to’g’ri chiziq  y=x3-2 egri chiziqqa urinma bo'ladimi?   Javob: yo’q. 

6.7.ху=1 giperbola uning M(-1;3) nuqtadan o'tkazilgan urinmaning tenglamasini tuzing. Javob: y 

= -2-x 

6.8.y=x2-2x-8 parabolada shunday bir M nuqta topish kerakki, undan o'tkazilgan urinma 

4х+у+4=0 to'g'ri chiziqqa parallel bo'lsin. Javob: (-1; -5) 

6.9.Nuqta S=2t3+t2-4 qonun bo'yicha harakat qiladi. t=4 sek. vaqtdagi tezlik va tezlanish qiymati 

topilsin. Javob: 108 m/s, 50 m/s2 

6.10. Nuqta S=6t-t2 qonun bo'yicha to'g'ri chiziqli harakat qiladi. Qaysi bir daqiqada nuqta 

tezligi nolga teng bo'ladi?  Javob: 3 

 

 

Differentsiallashning oddiy qoidalaridan foydalanib quyidagi funktsiyalarning hosilalari 

topilsin. 

6.11.  у=3х3-4х2+7х-9;     Javob: y/= 9x2-8x+7     6.12.  x
x

y ln
2
 ;   Javob:  

xx
y

12
2
  

6.13.  у=3sinх+5x;      Javob: 5ln5cos3 xxy     6.14.  y=-2sinx+tgx;   Javob: 
x

xy
2cos

1
cos2   

6.15.  у= 1000
1


x
;        Javob:  

2

1

x
y           6.16. tty 225 10  ;     Javob: 

t
ty

1
250 9   

6.17.  у=sinх+cosх; Javob: xxy sincos   6.18.  2015 96 xxy  ;  Javob: 1914 18090 xxy   

6.19.  у=100х2-100;    Javob: xy 200         6.20. 
xey 3 +4.  Javob: 3ln3xy   

6.21.  у=3х7-6х6+5х2-7;   Javob:  xxxy 103621 56    6.22. у=(х3-2х2-1)(х5+х2); 

6.23.у= 10233  xx ;  Javob: 
3 29

1

x
y     6.24. 

xx
y

2

1
 ; Javob: 

xx
y

2

1

22

3
  

 

Uyga vazifalar 
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6.25.у=10х+3-7;      Javob: 10ln10 3 xy        6.26. 75
5 2  xy ;   Javob: 

5 3

1
2

x
y   

6.27.  у=
x

xx 6511  ;  Javob:  2

9

2

11

2

5
x

x
y     6.28. 532 2  xxey ;     Javob:   532 2

34  xxexy  

6.29.  у= 2ln
2

1  xex
x

; Javob:  2

2

1

2

1  xe
xx

y   6.30. 
1

1
2 2 

 x
x

ey .  Javob: 1
1

2

3

2

2

1
4
















 x

x

e
x

xy  

6.31.  у=(ах2+вх+с)3;   Javob:  223 cbxaxy   

6.32. у=

2

3

2 ln
2









 x

x
e x

;    Javob: 


















xx
ex

x
ey xx

2

16
2ln

1
2

4

2

3

2  

6.33.у=sin3(ax+в);     Javob:  baxay  3cos3  

6.34. )cos( xx eey  ;Javob: )sin()( xxxx eeeey    

6.35.у=tg2(ln2x);           Javob:  
 xx

xtgy
2lncos

1
2ln2

2
  

6.36. )2(3 xtgctgy  ;         Javob:     xxtgxtgctgy 2cos2sin2123 222  

6.37.у=ln2(ln4x);                   Javob: 
 
 x

x

x
y

4ln

4lnln2
  

6.38.  у=(esinx+34x)5;     Javob:  xxey 4sin 35   

6.39.  у=
x4cos3

7 ;                   Javob: 7ln4sin4cos124cos7 23  xxxy  

6.40. mxxy m sinsin  .              Javob: xmxmmxxmy mm sincossincossin 1  
 

 

Amaliyot darsida yechiladigan misollar 

 

6.41. 1) 542
3

2
3

 xx
x

y Javob:  2
2x           2) 

a

cbx
y


 Javob:

a

b
 

6.42. 1) x
xx

y 
3

2

5

35

Javob:  22 1x                 2) 

2
2

2
1 










x
y Javob: xx 23   

6.43. 1)  xxy 2 Javob:
x

1
1                  2)  2xay  Javob:

x

a
  

6.44. 1) 
3

10

x
y  Javob:

4

30

x
                   2) 

32

111

xxx
y  Javob:

4

2 32

x

xx 
  

6.45. 1) 
52 5

11

xx
xy  Javob:

2

3

1
1 










x
              2) xxy 63  Javob: 










x

1
13  

 

 Uyga vazifalar 

 

6.46. 1) 43 46 xxy  Javob:
4 33 2

12

xx
          2) 

2

3

1
1 










x
y Javob: 















3 23

11

3

2

xxx
 

6.47. 1) 
32 3

1

2

1

xx
y  Javob:

4

1

x

x
              2) 

34

68

xx
y  Javob: 










43

11

xx
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6.48. 1) xxy sin Javob:
2

sin2 2 x
                    2) tgxxy  Javob: xtg 2  

6.49. 1) xxy cos2 Javob:  xxxx sincos2          2) ctgxyy 2 Javob:
 

x

xxx
2sin

2sin 
 

6.50. 1) 
2

cos

x

x
y  Javob:

3

cos2sin

x

xxx 
           2) 

12

2




x

x
y Javob:

 22 1

2

x

x
 

 

 

14-amaliyot . 
Murakkab funksiyani hosilasi. Oshkormas va parametrik 

funksiyani hosilasi. Funksiyani differentsiallash. 

 
Murakkab funksiya hosilasi. Quyidagi funksiyalarning hosilalari topilsin. 

 

6.51. 1) xy 6sin Javob: x6cos6             2)  bxay  cos Javob:  bxab sin  

6.52. 1) 
2

cos
2

sin
xx

y  Javob: 









2
sin

2
cos

2

1 xx
        2) 

3
cos6

x
y  Javob:

3
sin2

x
  

6.53. 1)  4
51 xy  Javob:  35120 x              2)  3 2

34 xy   Javob:
3 34

2

x
 

6.54. 1) 
 521

1

x
y


 Javob:

 621

10

x

x


              2) 21 xy  Javob:

21 x

x


  

3) xy 4cos Javob: xxtg 4cos42  

6.55. xxy 2sin2  Javob:
xx

x

2sin2

sin2 2


 

Uyga vazifalar 

6.56.  44 sinsin xxy   Javob: xxcossin4 3  6.57. xxy 4sin4  Javob:
xx

x

4sin4

2cos4 2


 

6.58. 22 1 xxy    Javob:
 

2

2

1

32

x

xx




  6.59. xxy 44 cossin  Javob: x4sin  

5.60. 3 6cos1 xy  Javob:
 3 2

6cos1

6sin2

x

x


  

6.61. 1) xtgxtgtgxy 53

5

1

3

2
 Javob: x2sec    2) 

32sin xy  Javob: 32 2sin3 xx  

Tekis egri chiziqqa o’tkazilgan urinma va normalga doir. 

Egri chiziqlarga o’tkazilgan urinmalarning tenglamalari yozilsin va egri chiziqlar hamda 

urinmalar yasalsin.  

6.62. 
3

3x
y    egri chiziqqa 1x  nuqtada.     Javob:

3

2
 xy  

6.63. 
32 xy   egri chiziqqa 01 x  va 12 x  nuqtalarda.        Javob: 0y  va  13

2

1
 xy  

6.64. 
24

8

x
y


  lokonga (zulfga) 2x  nuqtada.     Javob: 2

2


x
y  
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6.65. xy sin  sinusoidaga x  nuqtada.          Javob: xy    

6.66. xy sin  egri chiziq Ox o’q bilan qanday burchak orasida kesishadi?    Javob: 450 va 1350 

6.67. 
22 xy   va 

282 xy   egri chiziqlar qanday burchak ostida keshishadi?  Javob:
3

4
arctg  

6.68. 1) 
2xy  ;  2) 

32 xy   egri chiziqlarga 1x  nuqtada o’tkazilgan urinma osti, normal osti, 

urinma va normalning uzunliklari topilsin. Javob: 1) 5;
2

5
;2;

2

1
;   2) 

2

13
;

3

13
;

2

3
;

3

2
 

6.69. pxy 22   parabolaning urinma nuqta abssissasining ikkilanganiga, normal osti esa p ga 

teng ekani isbot qilinsin.   

6.70. Agar  cbxxy  2
 parabola 2x  nuqtada xy   to’g’ri chiziqqa urinsa, parabola 

tenglamasidagi b va c aniqlansin.  Javob: 432  xxy . Paraemtr b 142  bbxy  

shartdan, c esa (2; 2) ning urinma nuqta bo’lishidan topiladi. 

6.71. 542  xxy  parabola uchidan unga Oy o’q bilan kesishgan nuqtasida o’tkazilgan 

bo’lgan masofa topilsin. Javob:
17

4
 

6.72. 5,0y  to’g’ri chiziq xy cos  egri chiziqni qanday burchak ostida kesadi?   

Javob: 40054/ yoki 13906/ 

6.73. xxy 42   parabolaga qaysi nuqtada o’tkazilgan urinma Ox o’qqa parallel bo’ladi?  

Javob: (-2; -4) 

6.74. 522  xxy  parabolaga o’tkazilgan urinma, birinchi koordinatalar burchagining 

bissektrissasiga perpendikulyar bo’lishi uchun, urinma parabolaning qaysi nuqtasida o’tkazilishi 

kerak?  Javob: 








4

17
;

2

1
 

6.75. 
21

2

x
y


  egri chiziqqa 1x  nuqtada o’tkazilgan urinma osti, normal osti, urinma va 

normal uzunliklari topilsin.  Javob: 1; 1; 2 ; 2  

 

Amaliyot darsida yechiladigan misollar 

 

Ko’rsatkichli va logarifmik funksiyalarning hosilalariga doir 

Quyidagi funksiyalarning hosilalari topilsin. 

6.76. 1) xxy ln Javob: 1ln x          2)  xy
x

x
y 5lg;

ln1



 Javob:

2

ln

x

x
  

6.77. 1) 
22

12
ln

xx
xy  Javob:

 
3

2
1

x

x 
     2)  xxy 2ln 2  Javob:

 
 2

12





xx

x
 

6.78. 1)  xy cos1ln           Javob:
2

x
tg      2) xxy 2sin

2

1
sinln  Javob: xctgx 2cos  

6.79.  1ln  xxy Javob:
xx 22

1
 

Quyidagi funksiyalarning hosilalari topilsin. 

6.80.  1) 
xxy 32  Javob: 3ln32 xx      2) 

xxy 22 Javob:   xxx 22ln2 2  

3) 
xexy 2 Javob:   xexx 2   6.81. 1) 

xay sin Javob: axa x lncossin  

2) 
2xey  Javob:

2

2 xxe    3) 
xexy 22  Javob:   xexx 212   
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6.82. 
















222

xx

eey Javob: 22

xx

ee


  6.83. xexy  Javob: 









x
e x 1

1
2

1
 

6.84. 
x

x

e

e
y






1

1
Javob:

 21

2

x

x

e

e


 6.85. 

a

x
ey a

x

cos             Javob: 









a

x

a

x
e

a
a

x

sincos
1

 

 

Uyga vazifalar 

 

Teskari trigonometric funksiyalarning hosilalariga doir  

Quyidagi funksiyalarning hosilalari topilsin. 

6.86. xxy arcsin1 2  Javob:
x

x





1

1
 

6.87. arctgxxy  Javob:
2

2

1 x

x


 

6.88. xy 41arcsin  Javob:
24

1

xx 
  

6.89. 
a

x
y arcsin                              Javob:

22 xaa

a


 

6.90. 
a

x
arctgy  Javob:

22 xa

a


 

6.91.  xy 21arccos  Javob:
2

1

xx 
 

6.92. 
x

x
arctgy






1

1
Javob:

21

1

x
  

6.93. 1) xxxy arcsin1 2  Javob: 212 x      2)  xey 3arcsin Javob:
x

x

e

e

6

3

1

3


 

Differensiallashga doir aralash misol va masalalar 

Quyidagi funksiyalarning hosilalari topilsin. 

6.94. 1) 
xx

x
y

1
arcsin

12




 Javob:
1

1

22 



xx

x
    2) x

xtg
y cosln

2

2

 Javob: xtg 3
 

6.95. 1414  xarcctgxy Javob:
x

x

2

14 
 

6.96.    tt earctgex 21ln 2  Javob:
 

1

12
2 




t

tt

e

ee

dt

dx
 

6.97.   xxxxy 44ln4 2  Javob:
xx

x

42 
 

Oshkormas funksiyaning hosilasiga doir. 

Quyidagi tenglamalardan y  topilsin.  

6.98. 1) 
222 ayx  Javob:

y

x
       2) pxy 22  Javob:

y

p
 

3) 1
2

2

2

2


b

y

a

x
Javob:

ya

xb
2

2
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6.99. 1) 622  yxyx Javob:
yx

yx

2

2




      2) 022  xyyx Javob:

yx

yx

2

2




 

Quyidagi funksiyalarnin differensiallari topilsin: 

6.100.  1) 
nxy        Javob: dxnxdy n 1      2) xxxy 33 23  Javob:   dxxdy

2
13   

6.101. 1) 21 xy  Javob:
21 x

xdx
dy


        2) 

2

2gt
S  Javob: gtdtds   

6.102. 1)  2sin2 r      Javob: ddr 2sin4    2) 
2

1

t
x  Javob:

3

2

t

dt
dx   

Amaliyot darsida yechiladigan misollar 

 

Hosilaning tatbiqlari 

6.103. Zenit snaryad boshlang’ich am/sek tezlik bilan vertikal yo’nalishda otilgan. t sekunddan 

so’ng snaryar qanday x balandlikda bo’ladi?  Snaryadning harakat tezligi va tezlanishi 

aniqlansin. Necha  sekunddan so’ng snaryad eng yuqori balandlikka ko’tariladi va yerdan qanday 

masofada bo’ladi? Javob:
g

a
tg

dt

xd
gta

dt

dxg
atx

t

 ;;;
2 2

22

 orqali, 
g

a
x

2

2

  

6.104. Jism tt
t

x 32
3

2
3

   qonunga asosan Ox to’g’ri chiziq bo’yicha harakat qiladi. harakat 

tezligi va tezlanishi aniqlansin. Qaysi paytlarda jism harakat yo’nalishini o’zgartiradi? 

Javob: 3;1;34 21

2  tttt
dt

dx
 

6.105. Moddiy nuqta tax cos  qonun bo’yicha tebranma harakat qiladi. ax   va 0x  

nuqtalardagi tezlik va tezlanish aniqlansin. 

 
2

2

dt

xd
 tezlanish hamda nuqtaning uzoqlashishi x ushbu x

dt

xd 2

2

2

  “differensial” 

tenglama bilan bog’langani ko’rsatilsin. 

6.106.   342  xxxf  funksiya ildizlari orasida uning hosilasining ham ildizi bor ekani 

tekshirilsin. Bu grafik usulda tushuntirilsin. 

Javob: Funksiyaning ildizlari 1; 3.   42  xxf    hosilaning ildizi 2 ga teng: 1<2<3. 

6.107. Roll teoremasini   3 2xxf   funksiyaga [-1; 1] segmentda tatbiq qilish mumkinmi? 

Javob: Tatbiq qilib bo’lmaydi, chunki x = 0 bo’lganda hosila mavjud emas.  

6.108. xy sin  egri chiziqning [
2

;
2


 ] segmentdagi 



AB  yoyi yasalsin. Nima uchun bu 

yoyda AB vatarga parallel urinma yo’q? Roll teoremasining qaysi sharti bu yerda bajarilmaydi? 

Javob: Chunki x = 0 sinish nuqtasi (urinma ikkita). 

6.109. [1, 4] segmentda   xxf   funksiya uchun Lagranj formulasi yozilsin va c topilsin.  

Javob:c =  9/4 

6.110.[-1, 2] segmentda 
x

4
 va 3 21 x  funksiyalarga Lagranj teoremasini tatbiq qilish mumkin 

emasligi ko’rsatilsin. Grafik usulda tushuntirilsin. 

 

  

 

Uyga vazifalar 
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6.111. 








3

2
,0


 segmentda xy cos  egri chiziqning 


AB  yoyi yasalsin. Nima uchun bu yoyda 

AB vatarga parallel urinma yo’q? Lagranj teoremasining qaysi sharti bunda bajarilmaydi? 

Javob:
2


x  bo’lganda yoy ustida sinish nuqtasi ichki nuqtada funksiya hosilaga ega emas. 

6.112.   3xxf   funksiya uchun Lagranjning        cfabfafbf   formulasi yozilsin va 

c topilsin.  Javob:
3

22 baba
c


  

6.113. Quyidagi funksiyalar uchun Lagranj formulasi yozilsin va c topilsin. 

1) [0, 1] segmentda   arctgxxf  ; 

2) [0, 1] segmentda   xxf arcsin ; 

3) [1, 2] segmentda   xxf ln . 

Javob: 1) 1
4



        2) 

2

4
1


         3) 

2ln

1
 

6.114. Quyidagi funksiyalar uchun Koshi formulasi yozilsin va c topilsin: 

1) [0, 
2


] segmentda xsin  va xcos ; 

2) [1, 4] segmentda 2x  va x . 

Javob: 1) 
4


             2) 4,2

4

15
3

2









 

Quyidagi funksiyalarning ekstremumlari topilsin va grafiklari yasalsin: 

6.115. 
24 xxy  Javob: 2x  bo’lganda 0;4max  yy  bo’lganda 4,0 21  xx  

6.116. 322  xxy Javob: 1x  bo’lganda 0;4min  yy  bo’lganda 3,1 21  xx  

6.117. 
2

3

3
x

x
y   

Javob: 0x  bo’lganda 2;0min  xy  bo’lganda 0;
3

4
max  yy  bo’lganda 3,0 21  xx  

6.118. xxxy 96 23  Javob: 1x  bo’lganda 3;4min  xy  bo’lganda 0max y  

6.119. 
2

2




x

x
y  

Javob: 0x  bo’lganda 2;0max  xy  bo’lganda 4;  xy  bo’lganda ;8min y  

asimptotalar  2x  va 2 xy  

6.120. 
4

4
3 x

xy  Javob: 3x  bo’lganda 0;75.6min  xy  bo’lganda y burilish 0; 0y  

bo’lganda 4,0 21  xx  

6.121. 
2

4

2
4

x
x

y  Javob: 2x  bo’lganda 0;4min  xy  bo’lganda   0;0max  yy  

bo’lganda 8,28,0 3,21  xx  

6.122. 3 232 xxy  Javob: 0x  bo’lganda qaytish nuqtasi 1;0max  xy  bo’lganda 

0;1min  yy  bo’lganda 
8

3
3,0 21  xx  
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6.123. 
 

1

1
2

2






x

x
y Javob: 1x  bo’lganda 1;2max  xy  bo’lganda 0;0min  xy  bo’lganda 

1y  asimptota 1y  

6.124. 2

2x

xey


 Javob: 1x  bo’lganda 1;6,0
1

min  x
e

y  bo’lganda 6,0max y ; Ox 

o’qi asimptota. 

 

 

15-amaliyot . 
 

Yuqori tartibli hosila va differentsial. Aniqmasliklami 

Lopital qoidasi yordamida ochish. 

Funksiya hosilasini toping: 

25.1. xSinxSinxSiny 753

7

1

5

2

3

1
  

  xCosxSin
x

xSinxSinxCosxSin
x

x
xCosxSin

x
xCosxSin

x
xCosxSiny

52422

642

2

1
21

2

1

2

1
7

7

1

2

1
5

5

2

2

1
3

3

1
`





 

25.2.  23 32ln xxy     25.3. xSinxy 44   

25.4. 
22

x
Sin

x
y     25.5. 

a

x
Cosey a

x

  

25.6. 231 xy      25.7. 









3

3 x
Cosy  

25.8. 









2
ln2

2

2 x
Sin

x
ctgy   25.9. 

2

2

9

9
arccos

x

x
y




  

25.10. xCosey xSin 31 232

   25.11.  122  xey x  

25.12. 









2
cos 2 x

ecy    25.13. 22.01arcsin xy   

25.14. 
21

1

mx
y


    25.15. 

Sinx

Sinx
y

ln1
  

25.16.  
22

1
1

2 




xx

x
xarctgy  25.17. xCosCosx

x
tgy 3

3

1

2
ln   

25.18. 
xx

y
11

1ln 







    25.19.  1lnlnlnlnln  xxy  
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25.20. tgtgxtgxtgy 33     25.21. CosxxCosy 332   

25.22. 
12

2 2




x

ex
y

x

    25.23. 
2

4

1

2

x

x
arctgy


  

25.24. xy 21arccos     25.25. xSiny 2

2log  

25.26.   CosxeCosxSinxxey xx   25.27. ey xlog  

25.28. xxy      25.29. 3
xxxy   

25.30. 
  
  43

21






xx

xx
y  

Oshkor bo’lmagan ko‘rinishda berilgan funksiyalar hosilasini toping: 

25.31. 0ln 23  yexyx
 

y

y
yy

yex

yxxe
yniyaxeyex

y

y
x

2

2
22

1

32
`',02`

`
3




  

25.32. 0222 22  FEyDxCyBxyAx   

25.33. 010015596 224224  yxyyxx  

25.34. 0 xy yx     25.35. 0 ySinxxSiny  

25.36. 012  xyyx ee     

25.37.     032ln 222  xyxyxySin  

25.38. 03 
x

y
e

x

y
x

y

 

 

Parametrik ko‘rinishda berilgan quyidagi funksiyalarni differensiallang: 

25.39. 








intaSy

aCostx
    

25.40. 










taSiny

taCosx

3

3

 

25.41. 


















3

2

2

1

3

1

3

t

at
y

t

at
x

    25.42. 








shty

chtx
 

25.43. Funksiyalarning 2-tartibli hosilalari topilsin: 

1) .1)3;)2; 22 xytgxyxSiny   
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25.44. Quyidagi funksiyalarning 3-tartibli hosilalari topilsin: 

.)3;)2;ln)1
a

x
arctgyetsxxy t    

Quyidagi funksiyalarning n-tartibli hosilalari topilsin: 

25.45. xy ln  

   

       
 

.
!1

111...321

;321;21```;1``;
1

`

11

4321

n

nnnn

IV

x

n
xny

xyxyxyx
x

y










 

25.46. ;a

x

ey


     25.47. ;xy   

25.48. ;nxy      25.49. ;Sinxy   

25.50. ;2xCosy      25.51. 










t
y

tx

1

ln
 

Quyidagi funksiyalarning 1, 2, 3-tartibli differensiallarini toping: 

25.52. xSinxy      25.53.  1ln  xxy  

 

Funksiyalarning hosilasini toping: 

25.54. xxy 34
4

3
    25.55.   xexxy  222  

25.56.  23 32ln xxy     25.57. 
4

12
ln




x
tgy  

25.58. 
a

xa
xa

x
y arcsin

22

2
22   25.59. 14 2  xarctgy  

25.60. xxx eCoseSiney     25.61. 
2

ln
5

5




x

x
y  

25.62. 
x

x

ex

ex
y

2

2




     25.63. xCosCosxxSinxy 333 3   

25.64. 
1

2
ln

2






x

xx
y    25.65. 

55 5

1ln

xx

x
y   

25.66.  xxtgy  2    25.67.  9log 2  xxy a  

25.68. Sinxy Cosxlog    25.69. xxy ln
1
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25.70. xexy x ln
22  

25.71.   uvuuvuu vvv ln''' 1     ekanini ko‘rsating. 

 

Quyidagi tenglamalardan y` ni toping: 

25.72. 1)32)2;)1
2

2

2

2
2222 

b

y

a

x
pxyayx  

25.73. 0)2;6)1 2222  xyyxyxyx  

25.74. 0)2;)1 3
2

3
2

3
2

  xyeeayx xy  

25.75. 0  CosxeSinue yx   25.76. arctgyyx   

25.77. 1)3;)2;)1 222  nm yxcxyayaxayx    

tenglamalardan y``  topilsin. 

 

25.78.   formuladan foydalanib tenglamalardan 
2

2

dx

yd
  topilsin: 

 
 




























Costay

Stax

t
t

y

tx

aSy

aCostx

1

int
)3

3

)2
int

)1 3

2

 

25.79. Funksiyalarning 2-tartibli hosilalari topilsin: 

2
arcsin)3;)2;)1

2 x
ctgxyey x    

Funksiyalarning n-tartibli hosilalari topilsin: 

25.80. n xxy     25.81. 
12

1




x
y  

25.82. xCosy 235   25.83. xxy  22  

25.84. 
dcx

bax
y




    25.85. kxey   

25.86.  332  xy  funksiyaning 1, 2, 3-tartibli differensiallarini toping. 

Quyidagi funksiyalar limitini hisoblang: 

 

26.13. 
b

a

bCosax

aCosax

Sinbx

Sinax

xx













limlim
00 0

0
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26.14. 
86

16
2

2

4
lim





 xx

x

x

   26.15.  
ax

ee ax

ax 




lim  

26.16. 
Sinxx

xtgx

x 




lim

0

   26.17.  
2

2

1 1

6
41

lim
x

x
Sin

x 







 

26.18.  
3

0
lim

x

Sinxx

x





   26.19.  









 xxx ln

1

1

1
lim

1

 

26.20.   x

x

x
1

1lim 


;    deb belgilab, tenglikning ikkala qismini 

logarifmlaymiz . Endi limitga o’tamiz 

1,0ln.0
1

1
1

1ln
ln limlimlim 























yy
x

x

x
y

xxx

   

26.21. 
tgx

x x











1
lim

0

    26.22. 
Sinx

x x











1
lim

0

 

26.23. Cosx

x

tgx 2

2

)(lim




   26.24. Sinx

x

Sinx)(lim
0

 

26.25. xx
x

lnlim
0

 

Funksiyaning uzluksizligi va uzulish nuqtalari 

 

1.Quyidagi shartlar bajarilsa,  xfy   funksiya 0x  nuqtada uzluksiz deyiladi: 

  xf  funksiya 0x  nuqta va uning atrofida aniqlangan; 

  xf  funksiya 0x  nuqtada chekli chap    0lim 0
00




xfxf
xx

 va o’ng 

   0lim 0
00




xfxf
xx

 limitlarga ega; 

  xf  funksiyaning 0x  nuqtadagi chap va o’ng limitlari o’zaro teng, ya’ni 

       00limlim 00
00 00




xfxfxfxf
xxxx

. 

2. Agar 0x  nuqtada  yuqorida keltirilgan shartlardan kamida bittasi bajarilmasa,  xf  

funksiya bu nuqtada uzlukli, 0x  esa uning uzilish nuqtasi deyiladi. 

Funksiya quyidagi ko’rinishdagi uzulishlarga ega bo’lishi mumkin. 

b) Agar 0x  nuqtada   xf  funksiyaning chap va o’ng limitlari mavjud va chekli, ammo 

   00 00  xfxf  bo’lsa, unda funksiya birinchi tur uzulishga  ega deb ataladi. Bu holda 

   00 00  xfxf  ifoda  xf  funksiyaning 0x  nuqtadagi sakrashi deyiladi (5.1 - 

chizma). 

 

 

 

 00 xf

 00 xf

0x
x 

y 

0 

 xfy 
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5.1- chizma. 

 

b) Agar      000 00 xfxfxf  yoki    00 00  xfxf bo’lib, 

 xf funksiya 0x nuqtadaaniqlanmaganbo’lsa, 

undafunksiyatuzatibbo’ladiganuzulishgaegadeyiladi (5.2- chizma). 

Buholda      00 000  xfxfxf debolinsa,  xf funksiya 0x nuqtadauzluksizbo’ladi.  

 

 

 

 

 

 

 

 

 

5.2- chizma . 

c) 

Agar 0x nuqtada    0,0 00  xfxf birtomonlamalimitlardankamidabittasicheksizqiymatgae

gayokimavjudbo’lmasa, undafunksiyaikkinchituruzulishgaegadeyiladi (5.3- chizma).  

 

 

 

 

 

 

 

 

 

5.3- chizma  

 

Mustaqil ishlash uchun misol-masalalar 

 

10. Quyidagi funksiyalarning uzilish nuqtalarini topib, unda uzulish turini aniqlang va 

funksiyaning sxematik grafigini chizing: 

10.1) 
4

1




x
arctgy ;    10.2) xy

1

3  ;     10.3)   
1

1
2

3






x

x
y  ;      10.4) xy

1

5.0 ; 

10.5)  










lsa.bo'1аgаr,2

lsаbo'1аgаr,2

хx

хx
y . 

 

10.6)  xEy  . Bunda E(x) ifoda x sonning butun qismini, ya’ni undan katta bo’lmagan eng 

katta butun sonni ifodalaydi. 

 

 0

0

0

0





xf

xfA

0x
x 

y 

0 

 xfy 

0x x 

y 

0 

 xfy 
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10.7)  


















2,3

2,5.2

2,5.0 2

x

x

xx

y
  ; 10.8)   

















.2,

;20,cos1

;0,sin





xx

xx

xx

y  ;10.9)













.0,1

;0,
2

sin

x

x
xy


  ;       

                10.10) 













.0,0

;0,
2

cos

x

x
xy


  . 

 

11. Funksiyalarni uzluksizlikka tekshiring vа uzilish nuqtalarini aniqlang. 

11.1)   

12

12

2

1

2

1










x

x

y  ;          11.2) 
  51

1




xx
y  ;          11.3) 

x

x
y

)1ln( 
 ; 

11.4)  xtgxy   ;         11.5)  )ln1cos( xy  ;                11.6) )cos1ln( xy  .  

12. Quyidagi funksiyalar barcha nuqtalarda uzkuksiz bo’ladigan αparametrning  

qiymatlarini toping: 

12.1) 














.
2

,

;
2

,sin







xx

xx
y  ;             12.2) 










.0),ln(

;0,)33(
2

2

xexx

xe
y

x
 

JAVOBLAR: 

 

1.1) ]10,1()1,1(   ; 1.2) ]4,2()2,1()1,0()0,4[   ;      1.3) ]2,2[  ; 

1.4) )1,0(  ; 1.5) ]3/2,2()2,3/[    ;      1.6) )5,5(  ;     1.7) )3,2()2,0[   ;  

1.8) )4,2[  ;    1.9) }1{  ;   1.10) ]1,5/()5/,0()0,5/()5/,1[   . 

1.11)   
 
















010

062

042

x

x

x

x      =>
  















10

6

022

x

x

xx
=>

   

 













;10

6

;22;

x

x

x

 

 

Bu yerdan  D{f}=       ;66;22;10x  ekanligini topamiz 

 

2.1) ]5,5[  ;    2.2) ]1,0(  ;   2.3) ]2/3,2/3[  ;    2.4) ]2/3,4/3[  ;     

2.5) ]1,(  ;   2.6) ]1,2[  (Ko’rsatma: teskari funksiyadan foydalaning) ; 

2.7) ]10,10[  ;    2.8) (0, 2] ;   2.9) ]3/16,(  ;    2.10) ]5/194,(  . 

2.11) 543 22   ekanligini hisobga olib, kasrning maxrajini  













xx

y

2cos
5

4
2sin

5

3
5

1
 

ko’rinishda yozamiz.  Bunda  sin
5

4
,cos

5

3
  deb olish  mumkin, chunki   

1
5

4

5

3
22

















 . Bu holda berilgan funksiyani 

  )2sin(5

1

2cossin2sincos5

1

 





xxx
y
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ko’rinishda yozish mumkin. Bu yerdan quyidagi natijalarni olamiz:  
     52sin5512sin1  xx  

 

 
















5

1

2sin5

1
5

1

2sin5

1





x

x  . 

Demak,  


















 ;

5

1

5

1
;}{ fE

. 

2.12).   Berilgan )(10
22 xfy x   funksiyaga teskari bo’lgan )(1 xf  funksiyani va 

uning aniqlanish sohasini topamiz:  

  yxyxxyy x ln
2

1
0ln

2

1
2ln10 222 2

 

]1,0(}{0lnln
2

1
)( 11   fDxxxf  

Bu yerdan, teskari funksiyalarning xossasiga asosan, ]1,0(}{}{ 1  fDfE  

ekanligini topamiz.  

 

 

3.1) toq ;    3.2) juft;   3.3) toq;    3.4) juft;      3.5) toq ;    3.6) na juft, na toq ;   

 3.7) juft;    3.8) toq; 3.9) na juft, na toq ;         3.10) na juft, na toq . 

3.11)a)  
 
 

  )(1
cos

1
cos

2
4

2
4

xyx
x

x
x

x

x
xy 




  .     

Demak,    xyxy   va shu sababli u juft funksiyadir.  

c) )()()()()( 333 xyxtgxxxtgxxxxtgxxy  . 

Demak,    xyxy   va shu sababli u toq funksiyadir. 

c)     xxxy xx sin3sin3   . 

Bu yerda    xyxy   va    xyxy  . Demak, bu funksiya na juft, na toqdir. 

 3.12)Davriy funksiya uchun    xyTxy   tenglik ixtiyoriy x va biror  0T  uchun 

bajarilishi kerak.  

  xxyy 4sin2  funksiya uchun davriylik shartidan quyidagilarni olamiz: 

   xTx 4sin24sin2   =>   04sin44sin  xTx  => 

0
2

444
cos

2

444
sin2 




 xTxxTx  =>   024cos2sin  TxT  => sin2T=0. 

Oxirgi trigonometrik tenglamaning ildizlari ,2,1,0,
2

 nnT
 ,  bo’lgani uchun berilgan 

funksiyaning eng kichik davri T=π/2 ekanligi kelib chiqadi. 

 

4.1) 
1

3

x
 ;  4.2) 

x

1
 ; 4.3) 

1

)1(5






x

x
z  ;  4.4) x3log

2

1
  ; 

4.5) 
21)(,)( xxgtgxxf   ; 4.6) tgxxgxxf  )(,1)( 2

 . 

4.7)

x

x

x

x

x
y

21

21

2
1

2
1

1

















  . 

4.8) .Dastlab  )(23 xzy   murakkab funksiyani topamiz: 
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  11)(45)(232))(23(52)(  xzxzxzyxxy . 

Bu natija va masala shartiga asosan  

  25.05.1)(16461011)(4))(23(  xxzxxzxxzxzy . 

  

5.1) 0 ; 5.2) 2/15 ;  5.3) –5/4 ;   5.4) –9 ;   5.5) 0 ;   5.6) 2 ;   

5.7) ∞ ; 5.8) 0 ;   5.9) 2/3 ;   5.10) 0 ;   5.11) –3/2 ;   5.12) 0 ; 

5.13) 2/3 ; 5.14) 1 ;   5.15) –1/2 ;   5.16) ∞ ;   5.17) 3/5 ;   5.18) –11/38 ; 

5.19) 2/3 ; 5.20) 0 ;   5.21) 6 ;     5.22) 3 ;   5.23) 11/10 ;   5.24) 0 ; 

5.25) 4/3 ; 5.26) 0 ;   5.27) 10/11 ;     5.28) 0 ;   5.29) 0 ;   5.30) 0 . 

 

 5.31)    Bu limit qiymati 
0

0
  ko’rinishdagi aniqmaslikni ochish orqali quyidagicha 

aniqlanadi: 

  
 









 xxx

xxxx

x

xx

xx 442

4444
lim

2

44
lim

00

 

    4

1

44

1
lim

442

2
lim

442

)4()4(
lim

00

22

0















 xxxxx

x

xxx

xx

xxx

 

 

5.32)Bu limit qiymati 
0

0   ko’rinishdagi aniqmaslikni ochish orqali quyidagicha 

aniqlanadi: 























 2/)1(

1
lim

10

2/)1(,21

0

0121
lim

31

333

0 t

t

tx

txtx

x

x

tx

 

 

   3

2

1

2
lim

11

12
lim

2121










 ttttt

t

tt

. 

 

5.33)  Bu limit qiymati 



  ko’rinishdagi aniqmaslikni ochish orqali quyidagicha 

aniqlanadi: 
























 )]/4()/5()/3(1[

)]/1()/2()/3(4[
lim

453

1234
lim

323

323

23

23

xxxx

xxxx

xxx

xxx

xx

4
0001

0004

)/4))/5()/3(1

)/1()/2()/3(4
lim

32

32












 xxx

xxx

x

. 

 

5.34) Bu limit qiymati 
0

0   ko’rinishdagi aniqmaslikni ochish orqali quyidagicha 

aniqlanadi:   

  
  

.
2

1

2

1

)31(1

21

)3(

2
lim

31

21
lim

0

0

34

23
lim

1123

2

1



































 xx

x

xxx

xx

xxx

xx

xxx

 

 

5.35)   Bu limit qiymati    ko’rinishdagi aniqmaslikni ochish orqali quyidagicha 

aniqlanadi:   

  






























  0

0

1

1
lim

1

21
lim

1

2

1

1
lim

212121 x

x

x

xx

x

x

x xxx

 

  
.

2

1

11

1

1

1
lim

11

1
lim

11













 xxx

x

xx
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5.36)   Bu limit qiymati    ko’rinishdagi aniqmaslikni ochish orqali quyidagicha 

aniqlanadi:  

   
  







 xxxx

xxxxxxxx
xxxx

xx 22

2222
22 limlim

   
   












 xxxx

xxxx

xxxx

xxxx

xx /11/11

)()(
limlim

22

22

22

2
2

2
2

 

1
0101

2

/11/11

2
lim

)/11/11(

2
lim 










 xxxxx

x

xx

. 

 

5.37) Bu limit qiymati 0   ko’rinishdagi aniqmaslikni ochish va I ajoyib limitdan 

foydalanish orqali quyidagicha aniqlanadi: 

    111coslim
sin

limcos
sin

lim0lim 1

0000









 


x

x

x
x

x

x
xctgx

xxxx

 

5.38) Bu limit qiymati 
1   ko’rinishdagi aniqmaslikni ochish va II ajoyib limitdan 

foydalanish orqali quyidagicha aniqlanadi: 

    






ctgx

x

tgx

x
ctgxctgx

/1

2/2/
1lim]1[1lim


 

ettxtctgx t

t



)1(lim]02/,[

0


 . 

5.39) Dastlab bu limit qaysi ko’rinishdagi aniqmaslikka kelishini aniqlaymiz:  

 
 










































































1

01

01

/11

/11
lim

/11

/11
lim

1

1
lim

222 x

x

x

x

x

x x

x

xx

xx

x

x . 

Demak, bu limit qiymati 
1   ko’rinishdagi aniqmaslikni ochish va II ajoyib limitdan 

foydalanish orqali quyidagicha aniqlanadi: 







































 















2

1

1

2
222

1

2
1lim1

1

1
1lim]1[

1

1
lim

x

x
x

x

x

x

x

x xx

x

x

x
 

.
1

2
1lim

1

2
1lim 41

4
lim

1

4
lim

2

11

4

2

1
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xx

x

xx

x
x

x

x

x
x

x

x

x

 

5.40)    
xx

ee

xxxx

ee

xx

ee xxx

x

xxx

x

xx

x sin3sin2

1
lim

2

24
sin

2

24
sin2

1
lim

0

0

2cos4cos
lim

22

0

22

0

2

0

222























 







 

Cheksiz kichik miqdorlarning ekvivalentlik shartidan 0x bo’lganda 

xxxxxxxe xx ~sin,3~3sin,2~2~1 222


 

bo’ladi. Demak, 

   
























 0

1

3
lim

32

2
lim

sin3sin2

1
lim

2

0

2

0

22

0

2

x

e

xx

xe

xx

ee x

x

x

x

xxx

x

 

 

6.1) 7/2 ; 6.2) –40 ;  6.3) 1/4 ;     6.4) 0 ;   6.5) –1/16 ;   6.6) ∞ ; 

6.7) ∞ ; 6.8) –2 ;   6.9) 0 ;     6.10) – 3/22  ;   6.11) 1/12 ;  6.12) 0 ; 

6.13) –1 ;   6.14) 0 ;      6.15) –2 ;      6.16) 1/2 ;   6.17) 0 ;     6.18) 1/144 ; 

6.19) 12/5 ;   6.20) 2 ;      6.21) 0 ;      6.22) 2/3 ;   6.23) 2 ;      6.24) –5/2 ; 

6.25) 1/2 ;      6.26) 3/4 ;      6.27) 0 ;   6.28) 1 ;      6.29) 3/5 ;     6.30) 1/4 . 

7.1) 1/3 ; 7.2) 0 ;    7.3) 7/π ;     7.4) ln4 ;     7.5) 2cosα ;   7.6) 1/6 ; 
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7.7) –3 ; 7.8) 1/3 ;    7.9) –1/2 ;     7.10) 1/10 ;     7.11) –1/ π ;     7.12) 2/3 ; 

7.13) 7/8 ; 7.14) –2/3 ;    7.15) 3 ;     7.16) –1/2 ;    7.17) 1/2 ;     7.18) 0 ; 

7.19) ∞ ; 7.20) – 3/1  ;     7.21) – 3/1  ;       7.22) –1/16 ;       7.23) 1/π2 ;  

7.24) –2ln2 ; 7.25) ∞;     7.26) –2/π ;       7.27) ∞ ;       7.28) 8 ;  

7.29) –1/6 ;          7.30) 3/2 . 

8.1) 8/π ; 8.2) 2 ;    8.3) ∞ ;     8.4) 2/ln2 ;     8.5) ∞ ;   8.6) 1/2π ;    8.7) 0 ; 

8.8) 1/5π ; 8.9) 8/3 ;    8.10) 1 ;      8.11) … ;     8.12) … ;    8.13) … ;       

8.14) …  ; 8.15) … ;     8.16) … ;    8.17) … ;   8.18) … ;     8.19) … ;    

8.20) …  ; 8.21) … ;     8.22) … ;   8.23) … ;   8.24) … ;     8.25) … ; 

8.26) …  ; 8.27) … ;     8.28) … ;    8.29) … ;   8.30) …  . 

9.1) 
2/5e ; 9.2) 

2/1e  ;      9.3) –1/12  ;        9.4) e ; 9.5) 1 ;     9.6) e2 ;        

9.7) 
2/1e ; 9.8) 

3e  ;      9.9) 1 ;        9.10) 1/9 ; 9.11) 
2/5e  ;    9.12) 

9/2e  ; 

9.13) 
2/1e ; 9.14) 

2/2 e  ;      9.15) e8 ;        9.16) … ; 9.17) …;    9.18) …; 

9.19) … ; 9.20) …;    9.21) …;    9.22) … ; 9.23) …;    9.24) …; 

9.25) … ; 9.26) …;    9.27) …;    9.28) … ; 9.29) …;    9.30) … . 

10.1) x=4 - I tur uzilish nuqtasi va unda funksiya Δ=π  sakrashga ega ;  

10.2)  x=0 - II tur uzilish nuqtasi ;     

10.3)  x=1 - tuzatib bo’ladigan va x= –1 - II tur uzilish nuqtasi ; 

10.4)  x=0 - II tur uzilish nuqtasi ; 

10.5) x=1 - I tur uzilish nuqtasi va unda funksiya Δ=1  sakrashga ega ; 

10.6) xk=k, k=0, ±1, ±2, … - I tur uzilish nuqtalari va ularda funksiya Δk=1  sakrashga ega ; 

10.7) x=±2 - I tur uzilish nuqtalari va ularda funksiya Δ=1  sakrashga ega ; 

10.8) x1=0, x2=2π  - I tur uzilish nuqtalari va ularda funksiya Δ1=2, Δ2=2(π–1)  sakrashga ega ; 

10.9)  x=0 - II tur uzilish nuqtasi ; 

10.10)  x=0 - II tur uzilish nuqtasi ; 

11.1) funksiya x≠2 nuqtalarda uzluksiz, x=2 – tuzatub bo’ladigan uzilish nuqtasi ; 

11.2) funksiya x≠1 va x≠5  nuqtalarda uzluksiz, x=1 va x=5 – II tur uzilish nuqtalari;  

11.3) funksiya x≠0 nuqtalarda uzluksiz, x=0 – tuzatub bo’ladigan uzilish nuqtasi ; 

11.4) funksiya xk≠(2k+1)π/2, k=0, ±1, ±2, …nuqtalarda uzluksiz, xk=(2k+1)π/2 - II tur uzilish 

nuqtalari ; 

11.5) funksiya (0,∞) oraliqda uzluksiz, x=0 - II tur uzilish nuqtasi ; 
11.6) funksiya xk≠(2k+1)π, k=0, ±1, ±2, …nuqtalarda uzluksiz, xk=(2k+1)π - II tur uzilish 
nuqtalari  

Funksiyaning o’sishi va kamayishi. Funksiyaning 

ekstremumlari. Teylor va Makloren formulalariga 

doir mashqlar. 
 

Қуйидаги функциялар экстремумга текширилсин: 

1322. 8x6xy
2   1323.

42
xx2y   

1324. 3x6x
2

11
x2

4

x
y

23
4

  1325.  3
1xy   

1326.
x2

exy
  1327.

xx
eey
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1328. xln
x

1
y

2  1329. arctgxxy   

1330.
2

x1xy   1331. x3x3xy
23   

1332. xxsiny   1333. x4sinx2sin2y   

1334.
xln

x
y   1335. |6x5x|y

2   

1336.
|x|2

e|1x|y   
1337. x

1

xy   

1338. |x3x|y
23   1339.













бўлса   0x  агар     ,0

бўлса  0x  агар  ,ey
x

1

 

1340. Ушбу      2

n

2

2

2

1 ax...axaxy   функция x  нинг қандай 

қийматида минимумга эришади. n21 a,...,a,a -берилган сонлар.  

 

Қуйидаги функцияларнинг экстремумлари топилсин: 

1341.
5 4

xy   1342. 4x9x6xy
23   

1343.

8x

4
y

2 
  1344.

  
2

x

x82x
y


  

1345.
x

1
xy   1346.  x1lnxy   

1347.
1x2x

2x3x
y

2

2




  1348.  3 22

1xy   

1349.
x

e
y

x

  1350. xlnxy
2  

1351.
3 23

x36x3x2y   1352. x2cos
2

1
xcosy   

1353. Nn,e
!n

x

!2

x
x1y

x
42











   

Қуйидаги функцияларнинг ўсувчи, камаювчи бўладиган оралиқлари топилсин. 

1247.   3
xx3xf   1248.   43

xx8xf   
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1249.   5x3xxf
3   1250.    x21xxf   

1251.   kx
exf   1252.   |x|xxf   

1253.  
2

x1

x2
xf


  1254.   3

|x|xf   

1255.  
x

e
xf

x

  1256.   xxcosxf   

1257.   xsinxxf   1258.   xln10xxf
2   

1259.  
xln

x
xf   1260.  

2
x2

exxf
  

1262.   |x2sin|xxf   1263.   xlnxxf
2  

1264.  
2

3

x3

x
xf


  1265.   22

xlnxxf   

1266.  
1x

x2

x

1
xf

2 
  1267.    0x,0nexxf

xn  
 

1268.   42
xx8xf   1269.  

x

x

1
1xf 








  

1270.   3x

1

3xf   1271.     1x1xxf
2   

1272.   xlnarctgxxf    

Kesmada uzluksiz funksiyaning eng katta va eng 

kichik qiymatlari. Funksiya grafigining qavarikligi va 

botiqligi. Burilish nuqtalari. Asimtotalari. Funksiyani 

to’la tekshirish. 
Қуйидаги функциялар ўсувчиликка ва камаювчиликка текширилсин: 

1273.   |x|lnxf   1274.   arctgxxxf   

1275.   xarcsinxxf
3   1276.   43

xxlgxf   

1277.    1xxlgxxf
75   1278.   







 


2
x0xcoslgxf  

1279.    1x3arcsinxf   1280.     n

n
arctgx1xlimxf 
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1281.   |xln|xf   1282.    3x2xarctgxf
2   

1283.      6x4xln6x4xxf
22   1284.  

xcos1

1
xf

2
  

1285.  
16x6x

x
xf

2 
  1286.   x4x

2

e2xf
  

1287.    20x8xlogxf
2

2

1   
 

Қуйидаги функцияларнинг энг катта ва энг кичик фийматлари топилсин: 

1364. 35x9x3xy
23    4x4   

1365.
2

x
ey
   1x0   

1366. xxy    2x2   

1367.
x1

x1
arctgy




   1x0   

1368. 52x-xy
24    2x2-   

Қуйидаги функцияларнинг қавариқ ва ботиқ бўлиш оралиқлари топилсин. 

1389. 4x-xy
3  1390.

2
x

1
 =y  

1391. 126x-8x-3xy
234   1392.  0a

xa

a
y

22

3




  

1393.
3

)1x(

1
y


  1394.

3 5
x -2+x=y  

1395.
x

1
arcsin=y  1396.

x1

x
y


  

1397.
2

x1y   1398.
2

x
ey
  

1399. sinxxy   1400.  3
x1lny   

1401.
xx

1x
y




  1402.

35
)1x(20)1x(4y   

1403. 2-x-1y
2  1404.   x2

ex1y   
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1405.Ушбу 1+ x
2

3
+ax+x=y

234   функция a  нинг қандай қийматида   ,  

да ботиқ бўлади. 

Ekstremumlar nazariyasining geometriya, mexanika 

va boshqa sohalarga doir masalalariga tadbiqi. 

 

Қуйидаги функция графигининг эгилиш нуқталари топилсин. 

1409. 45x-3xy
45   1410. cosxy   

1411.
2

x
x1y

4
2   1412. x

1

ey   

1413.y=1-ln(x2-4) 1414.y=arctg
x

1
 

1415.
x

1
+4x=y

2
 1416.

2
x

1x
y


  

1417.
x

xln
y   1418. lnx2xy

2   

1419.
3

4

)x1(

x
y


  1420.

3
x1y   

 

Қуйидаги функцияларни қавариқликка, ботиқликка текширилсин, 

эгилиш нуқталари топилсин. 

1421. 99x-3x-xy
23   1422.

4x

1
y

2 
  

1423.
x4

e1)(xy   1424. x-arctgxy   

1425.
3 3

x12x4y   1426. 1-x-2y
5  

1427. 3

5

x +x=y  
1428. 







 





2
x

2
ey

xsin
 

 

Қуйидаги функцияларнинг эгилиш нуқталари топилсин. 
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1429. 310x-xy
25   1430.

arctgx
ey   

1431.
x

1
+4x=y

2
 1432.

x

xln
y   

1433.a  ва b  қандай қийматларида 
23

bxaxy   функциянинг эгилиш 

нуқтаси 1x   бўлади?  

1434.Ушбу 
x

 sinx+x=y
43 

 функциянинг эгилиш нуқтаси 0x  бўлиши 

исботлансин. 

1435.Ушбу xsinxy  функциянинг эгилиш нуқтаси қуйидаги 

222
4x)x(4y   

тенгликни қаноатлантириши кўрсатилсин. 

1436.h  нинг қандай қийматларида x  нуқта 

 0he
h

y
22

xh 


 
 

функциянинг эгилиш нуқтаси бўлади? 

 

Қуйидаги функцияларнинг эгилиш нуқталари топилсин. 

 

1437. xcosxsiny
44   1438. 1-ey

x  

 

Қуйидаги функция графикларининг асимптоталари топилсин. 

1439.
1x

2xx2
y

2




  1440.

3x4x

1
y

2 
  

1441.
1x

x
y

4

5


  1442.

x

x1
y

2
  

1443.
x

xcos
x2y   1445.

4

x
arctg+4x=y  
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1446. 1x1xy   1447.
1x

x
y

2


  

1448. arctgxxy   1449. x1xy
2   

1450. 2

x

ex1y   
1451. 1-ey

x  

1452.
x

xln
xy   1453.

x

x

1
1y 








  

1454.
x

1
xsin=y  1455. lnxxy

2  

1456.  -x
e1lny   1457.

xcosxsin

1
y


  

1458. lnshxy   1459. arctgx-lnxy   

 

Қуйидаги функциялар тўлиқ текширилсин, графиклари чизилсин. 

1460. xxy   1461. )xx4(
5

1
y

43   

1462.    2x1-xy
2

  1463.
2x

)1x(
y

2




  

1464.y=
1x

2x2x
y

2




  1465.  3

1-x16xy   

1466.
x

3x
y

4 
  1467.

x

2
xy

2   

1468.
 2

2x

12x4
y




  1469.

2
x4

x4
y


  

1470.
 4xx

16
y

2 
  1471.   x3xy   

1472. x8x8y   1473.   3 2
)1x(31x2y   

1474.
3 3

x1y   1475.
3 23 2

1xxy   
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1476.
2

x4

4
y


  1477.

3 2
)2x(

x
y


  

1478.
x

x1
y

2

3


  1479. 3 23 2

)4x()2x(y   

1480.
-x

xey   
1481. 2

x
2

exy


  

1482.
2

xx2
ey

  1483.   2
x2

ex2y
  

1484.
-x

exy   1485.
x1

e
y

x


  

1486.
x

xln
y   1487.

a

x
ln

2

x
y

2

  

1488.  
1x

1
1xlny

2

2


  1489.  -x

e1lny   

1490. cosx-sinxy   1491. x2sin
2

1
xsiny   

1492. x2sinxsiny   1493. sinxxy   

1494. sinx-xy   1495. tgx-2xy   

1496. xarcsiny   1497. 2arctgx-xy   

1498.  sinxlny   1499. arctgx-lnxy   

 

 

 
I  BOSQICH BAKALAVRLARI UCHUN KUZGI O‛QUV   MAVSUMI      

MUSTAQIL  ISH  TOPSHIRIQLARI 

I topshiriq. 

 

            Ushbu chiziqli tеnglamalar sistеmasini Kramеr, Gauss hamda matritsalar usulida 

yеching: 
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3333232131

2323222121

1313212111

bхахаха

bхахаха

bхахаха

 

Izoh: Sistеmadagi aij  koeffitsient va bi ozod hadlardan iborat parametrlar variant bo‛yicha  

jadvaldan olinadi. 

 

Variant 

   № 

Sistеma tеnglamalarining paramеtrlari 

 

а11  а12 а13 b1 а21 а22  а23 b2 a31 a32 a33 b3 

1 1 −3 3 –2 2 1 −3 1 1 −1 4 3 

2 2 1 6 2 3 −1 −3 10 −2 4 −1 3 

3 −2 3 2 0 4 −4 −4 4 1 6 1 13 

4 5 −3 2 −3 −5 2 6 2 0 −1 −4 −1 

5 1 1 1 0 1 0 2 −2 0 2 3 −1 

6 3 −2 3 4 0 2 1 –4 2 −4 0 2 

7 0 2 −1 3 1 3 0 9 5 −2 1 12 

8 1 1 2 −3 2 1 1 −4 1 2 3 −7 

9 2 −5 7 −1 1 1 −1 1 −3 2 −3 0 

10 1 1 −1 1 1 −1 1 5 1 1 1 9 

11 3 2 −1 5 0 2 −2 6 –3 7 –3 2 

12 10 3 4 7 2 3 −4 –1 7 −5 −4 −9 

13 3 2 −3 5 0 1 −1 –1 4 −2 8 4 

14 8 1 −4 1 3 −3 1 –4 4 9 −1 1 

15 9 −3 7 –7 −8 −2 1 1 1 −1 1 –3 

16 8 6 −1 −6 6 1 −2 0 2 4 2 −2 

17 1 −6 −6 4 2 –1 2 5 1 3 6 1 

18 1 −2 3 −1 2 1 −2 2 4 3 −3 10 

19 5 3 4 −1 4 4 1 9 4 2 3 –1 

20 1 0 −1 3 5 −1 7 –10 4 9 5 3 

21 2 −3 6 –7 3 4 −1 –6 1 −5 2 10 

22 1 4 −2 8 1 −5 2 −3 5 6 1 −1 

23 2 −2 1 −6 4 3 −1 1 1 −4 2 −9 

24 1 3 1 −2 1 4 2 −4 1 −5 −3 10 

25 3 0 5 −1 0 2 1 −1 1 −3 1 2 

26 3 2 1 9 2 3 1 5 2 1 3 11 

27 4 −3 2 12 2 5 −3 −3 5 6 −2 0 

28 1 1 −3 6 2 −1 1 −1 3 1 2 3 

29 7 2 4 1 1 −3 −2 6 1 −4 −1 6 

30 2 −3 −2 3 3 −2 1 1 3 −4 −1 5 

 

 

II topshiriq 

 

      Fazoda uchlari А(x1, y1, z1), B(x2, y2, z2),  C(x3, y3, z3) va  D(x4, y4, z4) nuqtalarda joylashgan 

piramida bеrilgan. Bu piramida bo’yicha quyidagilarni  bajaring: 

1.  AB  vektor koordinatalarini toping va undan foydalanib АВ qirra uzunligini hisoblang; 
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2. AB   va AD  vektorlardan foydalanib AB  va  AD  qirralar orasidagi φ burchak kosinusini 

toping; 

3. AB   va AD  vektorlardan foydalanib piramidaning ABD tomoni yuzasini toping ; 

4. AB , AC  va AD  vektorlar yordamida ABCD piramidaning hajmini aniqlang; 

5.  АD qirra yotgan to‛g‛ri chiziqning kanonik va parametrik  tеnglamalarini 

     yozing; 

6. ABC yoq yotgan tekislikning umumiy, kesmalardagi va normal  tеnglamalarni  

    yozing; 

7. Piramidaning ABC va ABD yoqlari orasigi ikki yoqli α burchak kosinusini toping;  

8. Piramidaning  D uchidan  tushirilgan  DH balandligi yotuvchi L to’g’ri chiziqning kanonik 

tenglamasini aniqlang; 

9.  Piramidaning  D uchidan  tushirilgan DH  balandligining uzunligini toping. 

    

          Izoh:    А(x1, y1, z1), B(x2, y2, z2),  C(x3, y3, z3) va  D(x4, y4, z4) nuqtalarning koordinatalari 

variantga asosan  jadvaldan olinadi. 

 

Variant 

№ 

х1 у1 z1 x2 y2 z2 x3 y3 z3 x4 y4 z4 

1 2 4 8 3 5 1 6 4 3 5 8 1 

2 1 3 7 2 4 0 5 3 2 4 7 2 

3 3 5 9 0 6 2 7 1 4 6 9 0 

4 0 2 7 3 3 5 4 4 1 3 6 3 

5 4 6 3 7 7 1 8 0 5 7 3 1 

6 1 2 3 4 5 6 7 8 9 3 6 5 

7 2 3 4 5 6 7 8 9 3 4 7 1 

8 3 4 5 6 7 8 9 3 7 4 1 2 

9 4 5 6 7 8 9 3 5 7 1 2 3 

10 5 6 7 8 9 2 1 3 4 2 3 4 

11 6 7 8 9 0 3 2 1 3 3 4 5 

12 7 8 9 0 1 2 1 2 3 4 5 6 

13 8 9 1 1 2 3 4 5 6 7 0 4 

14 9 1 1 2 1 2 3 4 5 6 7 8 

15 0 1 2 1 2 3 4 5 6 7 8 9 

16 1 2 1 2 3 4 5 6 7 5 0 8 

17 2 1 2 3 4 5 6 7 8 9 0 3 

18 3 4 5 1 8 7 4 2 1 2 1 0 

19 2 5 3 2 7 8 3 1 2 3 1 5 

20 4 3 5 0 9 6 5 3 0 1 3 2 

21 2 −3 6 17 3 4 −1 3 1 −5 2 10 

22 1 4 −2 8 1 −5 −3 1 −4 6 1 4 

23 2 −2 1 −6 4 3 −1 3 1 −4 2 −9 

24 1 3 1 −2 1 4 2 −36 1 −5 −3 10 

25 3 0 5 −1 0 2 1 −1 1 −3 1 2 

26 3 2 1 5 2 3 1 1 2 1 3 11 

27 4 −3 2 9 2 5 −3 4 5 6 −2 18 

28 1 1 −3 6 2 −1 1 5 3 1 2 7 

29 7 2 4 1 1 −3 −2 2 1 −4 −1 8 

30 2 −3 −2 4 3 −2 1 11 3 −4 −1 7 



378 

 

 

 

 III topshiriq                                                

 

III.1-masala       

     Bеrilgan a), b), c) va d) hollardagi y=f(x) funksiyalarning  hosilalarini toping.  

                                         

№ a) 

 b) 

y = f(x) c) 

 d) 

y = f(x) 

1 a) 

1

1






x

x
y  

c) );ln1(arctg xy   

b) );1ln()1(  xxy  d) 2,ln tytx   

2 a) 

;
sin1

2 2

x

xx
y




  

c) );ln1arcsin( xy   

b) ;sin)1( 2 xxy   d) ttytx  2,sin  

3 a) 

x

x
y

x

sin

10 10
  

c) ;ln1arccos xy   

b) xxy arcctg)1( 2   d) 2,cos ttytx   

4 a) 

2

sintg

x

xx
y


  

c) xey 5cos1  

b) ;arcsin)1( 2 xxy   d) 2cos,12 tytx   

5 a) 

x

xx
y






1

sincos
 

c) )1arcsin( 3xy   

b) );1ln( 22 xxy   d) 32 ,)1ln( tytx   

6 a) 

21

ln

x

x
y


  

c) );11ln(  xy  

b) );1(tg 2xxy   d) 22 , tyex t   

7 a) 
;

12 


x

x
y  

c) 
;1arctg 2xy   

b) );cos)(sin( xxxxy   d) 1, 232  ttytx  

8 a) 
;

cos1

sin1

x

x
y




  

c) 
;)1sin(1 2  xy  

b) )ctg)(tg( xxxxy   d) 1, 32  tyttx  

9 a) 

x

x
y

ctg1

tg1




  

c) )cossin( xey х   

b) 2arctg)1(  xxy  d) ttyttx  32 ,4  

10 a) 

;
1 x

x
y


  

c) )lnln( xxy   



379 

 

b) ;2arcsin)1( xxy   d) 32 )1(,4  tyttx  

11 a) 

25

1






x

x
y  

c) 
  








 1

1
1

x
x  

b) xxy lnsinln   d) ttytx  32 ,)2(  

12 a) 

73

32






x

x
y  

c) xey 5arctg5  

b)   1233 22  xxxxy  d) )3cos(,)4sin(  tytx  

13 a) 

3

5 2




x

x
y  

c) 

)
3

4)(3
2

(
3 2

3

x

x
x

x
  

b)  1ln 5  xey  d) )12(2cos,)12sin(  tytx  

14 a) 

x

xx
y

43

22




  

c) )12(tg  xy x
 

b)   32 211 xxy   d) 2,2 tyx t   

15 a) 

x

x
y






1

1
 

c) xxy 3cos3sin 2  

b)   11 22  xxxxy  d) )12(2cos,)12sin(  tytx  

16 a) 

1

2




x

x
y  

c)    321  xxxy  

b) )8/(tgln2 xy   d) )12ln(,)12( 2  tytx  

17 a) 

2

2






x

x
y  

c)  xxy 2cosln2tg
2

1 2  

b)   113  xxy  d) )12ln(,)12ln(  tytx  

18 a) 

3 2

3

xx

xx
y




  

c) xy ctgctg2  

b)   94 22  xxy  d) 2)12(,)12(tg  tytx  

19 a) 

xx

xx
y

3

57
2

2




  

c) xey  1arcsin  

b)   xxy 3121   d) 32 )12(,)12(  tytx  

20 a) 

2

32
3

2






x

xx
y  

c) 

x

x
y

3sin1

3sin1
ln




  

b)   11 32  xxxy  d) )12lg(,10 12   tyx t
 

21 a) 

;
1

1
2

2






x

x
y  

c) )ln1(tg xy   
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b) );2ln()2( 2  xxy  d) ;tg)1( 2 xxy   

22 a) 

;
cos1

2 2

x

xx
y




  

c) )ln1arccos( xy   

b) ;tg)1( 2 xxy   d) ttyx t 2,10 2sin   

23 a) 

x

e
y

x

ln

1 3
  

c) xy ln1cos   

b) xxy arcctg)1( 2   d) tytx arcsin,arccos   

24 a) 

3

ln

x

xx
y


  

c) xx eey cossin   

b) xxy arctg)1( 2  d) 22 sin,)32( tytx   

25 a) 

x

x
y

cos1

sin


  

c) )1arccos( 2xy   

b) )1ln( 2xey x   d) 332 ,)1( tytx   

26 a) 

21

1

x

x
y




  

c) )11ln(  xy  

b) )1sin( 23 xxy   d) ttyex t 2, 24  
 

27 a) 

x

x
y






1

1
 

c) )lnln( xxy   

b) xxy  2arccos)1(  d) 32 )2(,2  tyttx  

28 a) 

34

12






x

x
y  

c) xxy lncosln   

b)   xxy  11  d) ttytx 3,)2( 33   

29 a) 

53

12
2

2






x

x
y  

c) )32(ctg 2  xy x
 

b)   5435 22  xxxxy  d) )2lg(,)4ln( 2  tytx  

30 a) 

1

35
2

2






x

x
y  

c)  1ln 5  xey  

b)   32 211 xxy   d) )12(2cos,)12sin(  tytx  

 

 

 

III.2-masala 

 

     )(xfy  tenglama bilan berilgan egri chiziqning  absissasi 0xx   bo’lgan nuqtasiga 

o’tkazilgan  urinma va normal  tеnglamalarini yozing. 

      

                     

№ 
)(xfy   x0 № )(xfy   x0 
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1 xxy 22   2 16 123  xtgy  π/2 

2 280 xxy   −1 17 xexy 341   0 

3 xy cos21  π/2 18 xtgy 56  π/20 

4 
34

3

1

4

1
xxy   1 19 xy 6sin4  π/18 

5 34
3

1 3  xxy  4 20 97
23

22

 x
xx

y  1 

6 xxy 2sin  π/4 21 132  xxy  −1 

7 хxey   0 22 18 23  xxy  3 

8 tgxy 13  π/3 23 xy cos21  −π/2 

9 21 xy   1 24 xtgy 34  π/9 

10 xexy 231   0 25 533  xxy  −2 

11 275 23  xxxy  −1 26 xxy 2cos  π/4 

12 262  xxy  2 27 xey x cos  0 

13 5
4

2

 x
x

y  4 28 xxy tgctg   π/4 

14 6027
4

4

 x
x

y  −2 29 )1sin( 2xy   −1 

15 
2

15
7

2

2

 x
x

y  3 30 xexy 351   0 

 

 

III.3-masala 

  

Moddiy nuqta s=s(t) tenglama bo’yicha harakatlanmoqda. Bu moddiy nuqtaning berilgan  

t=t0 vaqtdagi v(t0) tezligini va a(t0) tezlanishini aniqlang. 

 

  № )(tss   t0 № )(tss   t0 

1 tes 2sin  π/2 16 ts ln2  E 

2 ttes   0 17 tes t cos  0 

3 )9ln( 2  ts  5 18 )1(ln2  ts  2 

4 
tts ln2  

1 19 
t

t
s

ln
  E 

5 
2

2




t

t
s  4 20 

te
s




1

1
 ln2 

6 
24

4

t

t
s


  2  21 

)1ln( 2  ts  
0 
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7 
1

1
2

2






t

t
s  3 22 

t

t
s

sin4

4


  π/2 

8 
2

2




t

t
s  5 23 tts  5  4 

9 )4ln( 2ts   1 24 tts  2
 2 

10 
1

12






t

t
s  0 25 

1

2




t

t
s  3 

11 tes cos2  π/2 26 tets   1 

12 tts sin  π/4 27 tts ln3  1 

13 
)1ln( 2  ts  

3 28 
12 


t

t
s  2 

14 tts ln)2( 2  e 29 )1(ln2  ts  0 

15 
)1ln(  tes t

 
0 30 

4

2




t

t
s  0 

 

III.4-masala 

 

Berilgan )(xfy  funksiyani ekstremumga tekshiring va uning monotonlik  oraliqlarini 

toping.                              

  

№ )(xfy   № )(xfy   № )(xfy   

1 22 xxey   
11 xy /12  21 22 xxey   

2 2xxey   
12 xexy   22 xxey   

3 )1ln( 2  xy  13 xey x   23 )9ln( 2  xy  

4 2

)2( 2 xexy   
14 

x

x
y

ln
  

24 xxy ln22   

5 xxy ln22   15 )1ln( 2  xy  25 

2

2




x

x
y  

6 

1

2




x

x
y  

16 

xe
y




1

1
 

26 

24

4

x

x
y


  

7 

24

4

x

x
y


  

17 xxy ln  27 

1

1
2

2






x

x
y  

8 

1

1
2

2






x

x
y  

18 5 xxy  28 

2

2




x

x
y  

9 )9ln( 2xy   19 
xxy  2

 
29 )4ln( 2xy   

10 

4

2




x

x
y  

20 2xxy   
30 

1

12






x

x
y  
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I  BOSQICH BAKALAVRLARI UCHUN KUZGI O‛QUV   MAVSUMI      

MUSTAQIL  ISH  TOPSHIRIQLARIDAGI  

MASALALARNING  NAMUNAVIY   YECHIMLARI. 

 

I   t o p sh i r i q 

 

           Bеrilgan uch noma’lumli chiziqli tеnglamalar sistеmasini   Kramеr, Gauss  va matritsalar 

usullarida yеching: 

                              















132

3235

0

321

321

321

ххх

ххх

ххх

 

 

Yechish:  Bеrilgan sistеmani Kramеr usulida yеchish uchun dastlab uning asosiy  va 

yordamchi 1, 2, 3 aniqlovchilarini hisoblaymiz. Asosiy  aniqlovchi sistеmaning 

koeffitsiеntlaridan tuziladi: 

,171526459                     

315)1(12)3(1222151)1(3)3(1

312

235

111








 

Yordamchi 1, 2, 3 aniqlovchilar asosiy  aniqlovchining mos ravishda birinchi, 

ikkinchi, uchinchi ustunlarini ozod hadlar bilan almashtirishdan hosil qilinadi: 

 

17903230

311

233

110

1 



 , 

,002)6(059

312

235

101

2   

.17530603

112

335

011

3 



  

        Bu aniqlovchilar yordamida bеrilgan chiziqli  tеnglamalar sistеmasining ildizlarini Kramеr 

formulalari orqali quyidagicha topamiz: 

1
17

171
1 







x   ,      0

17

02
2 







x   ,       1

17

173
3 









x . 

Dеmak, bеrilgan sistеmaning ildizlari  х1= 1, х2=0, х3=1   bo‛ladi. 

 Yеchim to‛g‛riligini tеkshirish uchun bu ildizlar qiymatlarini bеrilgan sistеmaga qo‛yamiz: 



384 

 















1130)1(232

31203)1(5235

0101

321

321

321

ххх

ххх

ххх

. 

 Bu yеrdan ko‛rinadiki х1= 1, х2=0, х3=1 bo‛lganda bеrilgan sistеmaning uchala tеnglamasi ham 

ayniyat bo‛ldi. Dеmak, sistеma to‛g‛ri yеchilgan va х1=1, х2=0, х3=1 bеrilgan sistеma ildizlari 

bo‛ladi. 

     Bu sistеmani  Gauss  usulida yеchish uchun dastlab uni «to‛rtburchakli» shakldan 

«uchburchakli» shaklga  kеltiramiz. Buning uchun dastlab sistеmaning ikkinchi va uchinchi 

tеnglamalaridan х1 noma’lumni yo‛qotamiz. Bunga erishish uchun sistеmaning birinchi 

tеnglamasini 5ga ( yoki 2ga) ko‛paytirib, uning ikkinchi (yoki uchinchi) tеnglamasidan ayiramiz. 

Natijada quyidagi sistеmaga kеlamiz: 















13

338

0

32

32

321

xx

xx

xxx

 

    Endi bu sistеmaning uchinchi tеnglamasidan x2 noma’lumni yo‛qotamiz. Buning uchun oxirgi 

sistеmaning ikkinchi tеnglamasini 3 ga, uchinchi tеnglamasini esa 8 ga ko‛paytirib, hosil bo‛lgan 

uchinchi tеnglamadan ikkinchi tеnglamani ayiramiz. Natijada ushbu «uchburchak» shaklidagi 

sistеmaga kеlamiz: 

 















1717

338

0

3

32

321

x

xx

xxx

. 

   Oxirgi uchburchakli sistеmaning uchinchi tеnglamasidan х3 noma’lumni topamiz: 

.1
17

17
1717 33 




 xx  

х3=1 natijani uchburchakli sistеmaning ikkinchi tеnglamasiga qo‛yib, х2 noma’lumni topamiz: 

.0083383138 2222  xxxx  

Topilgan х3=1 va х2=0 natijalarni uchburchakli sistеmaning birinchi tеnglamasiga qo‛yib, х1 

noma’lum qiymatini topamiz: 

.101010 111  xxx  

Dеmak, bеrilgan sistеmaning ildizlari х1= 1, х2=0, х3=1 bo‛ladi va Kramеr usulida 

topilgan natijalar  bilan  ustma−ust  tushadi. 

              Endi bu sistеmani matritsalar usulida yеchamiz.  Buning uchun bеrilgan sistеma 

bo‛yicha quyidagi  matritsalarni kiritamiz: 

                       





















312

235

111

А  ,      



















1

3

0

В  ,         



















3

2

1

x

x

х

Х . 

     Bu holda bеrilgan chiziqli tеnglamalar  sistеmasi  AX= B   ko‛rinishga   kеladi va  uning  

ildizlaridan iborat  X  matritsa Х=А−1В  formula bilan topiladi. Bu yеrda А−1  yuqoridagi A 

matritsaga tеskari    matritsa bo‛lib, u 
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332313

322212

312111

1

det

1

AAA

AAA

AAA

A
А  

formula orqali topiladi. Shu sababli dastlab Δ=detA aniqlovchini va Аij algеbraik 

to‛ldiruvchilarni hisoblaymiz. Kramеr usuli ko‛rilayotganda              

17

312

235

111





  

ekanligi topilgan edi. Algebraik to‛ldiruvchi ta’rifiga asosan 

1
12

35
    ,  11 

32

25
    ,   7

31

23
131211 









 AAA  

3
12

11
    ,  1 

32

11
    ,   4

31

11
232221 





 AAA  

8
35

11
    ,  3 

25

11
    ,   5

23

11
333231 





 AAA  

ekanligini topamiz. 

Dеmak,  























































17

8

17

3

17

1
17

3

17

1

17

11
17

5

17

4

17

7

831

3111

547

17

11A  

va matritsalarni ko‛paytirish ta’rifiga asosan 

.

1

0

1

17

0

17

17

1

1

3

0

17

8

17

3

17

1
17

3

17

1
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11
17

5

17

4

17

7

1

3

2

1


































































































  BA

x

x

х

Χ  

        Bu yеrdan yana bir marta  bеrilgan sistеmaning  yеchimi  х1 = –1 ,   х2 = 0  va   х3 =1 

ekanligini ko‛ramiz. 

II   t o p sh i r i q 

 

      Fazoda uchlari  A(8,6,4) , B(10,5,5) , C(5,6,8) va D(9,10,7) nuqtalarda joylashgan piramida 

bеrilgan. Bu piramida bo’yicha quyidagilarni  bajaring: 

  1.  AB  vektor koordinatalarini toping va undan foydalanib АВ qirra uzunligini hisoblang; 

2. AB   va AD  vektorlardan foydalanib AB  va  AD  qirralar orasidagi φ burchak kosinusini 

toping; 

3. AB   va AD  vektorlardan foydalanib piramidaning ABD tomoni yuzasini toping ; 

4. AB , AC  va AD  vektorlar yordamida ABCD piramidaning hajmini aniqlang; 
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5.  АD qirra yotgan to‛g‛ri chiziqning kanonik va parametrik  tеnglamalarini 

     yozing; 

6. ABC yoq yotgan tekislikning umumiy, kesmalardagi va normal  tеnglamalarni  

    yozing; 

7. Piramidaning ABC va ABD yoqlari orasigi ikki yoqli α burchak kosinusini toping;  

8. Piramidaning  D uchidan  tushirilgan  DH balandligi yotuvchi L to’g’ri chiziqning kanonik 

tenglamasini aniqlang; 

9.  Piramidaning  D uchidan  tushirilgan DH  balandligining uzunligini toping. 

   

          Yechish: 1. AB =(x, y, z) vektorning  x, y va z koordinatalari uning B(10,5,5) uchi va 

A(8,6,4) boshi mos koordinatalarining ayirmasiga teng , ya’ni 

AB =( x, y, z)=(x2– x1, y2– y1, z2–z1)=(10–8, 5–6, 5–4 )=(2, –1, 1) . 

AB qirraning |AB| uzunligi   topilgan AB  vektor moduliga teng bo’ladi va | AB | modul 

formulasiga asosan 

61)1(2 222222  zyxABAB . 

 

2. Dastlab yuqoridagi singari A(8,6,4) va D(9,10,7) nuqtalar bo’yicha AD  vektor 

koordinatalarini topamiz: 

AD =(9–8, 10–6, 7–4 )=(1, 4, 3) . 

AB  va  AD  qirralar orasidagi φ burchak kosinusini AB =(2, –1, 1)  va AD =(1, 4, 3)  

vektorlar orasidagi burchak formulasi, vektorlar skalyar ko’paytmasi va modullarini 

koordinatalar orqali ifodasidan foydalanib topamiz: 

156

1

266

1

3411)1(2

314)1(12
cos

222222















ADAB

ADAB
 . 

 

3.  Piramidaning ABD yog’ining S yuzasini topish uchun AB =(2, –1, 1)  va AD =(1, 4, 

3)  vektorlarning vektorial ko’paytmasidan foydalanamiz. Vektorial ko’paytmaning 

koordinatalardagi ifodasi va III tartibli aniqlovchini hisoblash formulasiga asosan 

)9,5,7(9576483

341

112  kjijikjki

kji

ADAB . 

Bu yerdan, vektorial ko’paytma modulining geometrik ma’nosiga asosan,  

2

155
9)5()7(

2

1

2

1 222  ADABS kv.birlik 

javobga ega bo’lamiz. 

 

4. Dastlab A(8,6,4) va C(5,6,8) nuqtalar bo’yicha AC  vektor koordinatalarini topamiz: 

AC =(5–8, 6–6, 8–4 )=(–3, 0, 4) . 

 ABCD piramidaning V  hajmini  

AB =(2, –1, 1),  AC =(–3, 0, 4) ,  AD =(1, 4, 3) 

vektorlarning aralash ko’paytmasi yordamida topamiz. Aralash ko’paytmaning koordinatalar 

orqali ifodasi formulasidan foydalanib 
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341

403

112

6

1

6

1
ADACABV  

2

1
9

6

57
)57(

6

1
)9320)12()4(0(

6

1
  kub birlik  

natijani olamiz. 

 

5. AD qirra yotgan to‛g‛ri chiziqning kanonik tеnglamasini ikkita A(8,6,4) va D(9,10,7) 

nuqtalardan o‛tuvchi to‛g‛ri chiziq tеnglamasi formulasidan foydalanib topamiz: 

                     .
3

4

4

6

1

8

47

4

610

6

89

8
:






















 zухzух
AD  

      Endi AD  qirraning  kanonik  tenglamasidagi  kasrlarni  t parametrga tenglashtirib, uning 

parametrik  tenglamasini  hosil qilamiz : 










tztytxt
zух

34,46,8
3

4

4

6

1

8
  

.43,64,8  tztytx         

    

6. ABC yoq yotgan tеkislikning  Aх+Bу+Cz+D=0 ko‛rinishdagi  umumiy tеnglamasini 

uchta A(8,6,4) , B(10,5,5) va C(5,6,8) nuqtalardan o‛tuvchi tеkislik tеnglamasining ifodasi 

yordamida topamiz: 

0110311401103114

0488123183324

0)6(8)4(3)6(3)8(4

0

403

112

468

0

486685

4565810

468























zухzух

уzух

уzух

zуxzух

 

    Endi ABC  yoqning kеsmalarga nisbatan 1
c

z

b

у

а

х
 tеnglamasini topish uchun uning 

umumiy tеnglamasini –D = 110 ga bo‛lamiz: 

1
3/110102/5

0
110

110

110

3

110

11

110

4


zуxzуx
. 

Bu yеrdan izlangan kesmalardagi tenglamada а=5/2 ,  b=10   va   с=110/3  ekanligini ko‛ramiz. 

   ABC  yoqning normal 0coscoscos  pzух   tеnglamasini topish  uchun 

normallashtiruvchi  M  ko‛paytuvchini topib, ABC  yoqning umumiy tеnglamasining ikkala 

tomonini  M ga ko‛paytiramiz. Umumiy tеnglamada ozod had  D = 110<0  bo‛lgani uchun 











146

1

912116

1

3114

11

222222 CBA
М  

0
146

110

146

3

146

11

146

4
 zyx . 

Dеmak, сos=4 146/  , сos=11 146/ , сos=3 146/   va р=110 146/ . 
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7. Dastlab ABD yoq yotgan tеkislikning umumiy tenglamasini topamiz: 

0

341

112

468

0

4761089

4565810

468











 zуxzух

 

.01495

0)8(4)6(6)4()4(8)6()8(3





zух

xуzzух
 

Umumiy tenglamalari 4x+11y+3z–110=0 va x–5y+9z–14=0 bo’lgan ABC va ABD 

tekisliklar orasidagi burchak formulasiga asosan cosα qiymatini topamiz: 







2
2

2
2

2
2

2
1

2
1

2
1

212121cos
CBACBA

CCBBAA
  

15622

24

107146

24

9)5(13114

93)5(1114

222222








  . 

 

8. Piramidaning  D(9,10,7)  uchidan tushirilgan DH  balandlik yotgan L to’g’ri chiziq 

tenglamasini topish uchun dastlab bu nuqtadan o’tuvchi to’g’ri chiziqlar dastasi tenglamasidan 

foydalanamiz: 

p

z

n

y

m

x
L

7109
:








. 

Bu to’g’ri chiziq ABC yoq yotgan va 4x+11y+3z–110=0 umumiy tenglama bilan 

aniqlangan tekislikka perpendikulyar joylshgan. Shu sababli, fazodagi to’g’ri chiziq va 

tekislikning perpendikulyarlik shartiga asosan, m=4, n=11 va p=3 deb olish mumkin. Demak, 

DH  balandlik yotgan L  to’g’ri chiziqning kanonik tenglamasi quyidagicha bo’ladi: 

3

7

11

10

4

9
:







 zyx
L  . 

9. Piramidaning  D(9,10,7)  uchidan tushirilgan DH  balandlikning h uzunligini  bu 

nuqtadan umumiy tеnglamasi 4х+11у+3z110=0 bo‛lgan ABC yoq yotgan  tеkislikkacha bo‛lgan 

d masofa formulasidan foydalanib topamiz: 

                      










222222

000

3114

11073101194
 

CBA

DCzByAx
dh  

146

57

146

1102111036



 . 

 

 

III topshiriq 

 

III.1-masala 

 

  Quyidagi bеrilgan funksiyalarning hosilalarini toping: 

                          а) 
22 xa

x
y


 ,      b) xxxy sin)453( 2  ,   

               c) )3ln( xetgxy                 d) )sin(cos),sin(cos tttytttx  . 

Yechish:  а) Bo’linmaning hosilasi  
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2v

vuvu

v

u 












 

formulasida  
22, xavxu   dеb olib va  hosilalar jadvalidan foydalanib, ushbu 

natijani olamiz: 

 




































22

22

22

22

222

2222

22

)(
2

1

)( xa

xa
xa

xa

xa

xaxxax

xa

x
y

 

     322

2

322

222

322

2222

22

22

2
22

)(

xa

a

xa

xxa

xa

xxa

xa

xa

x
xa




















  . 

b) Ko’paytmaning hosilasi vuvuuv )(   formulasida 

xvxxu sin,453 2   

dеb olib va hosilalar jadvalidan foydalanib, ushbu javobga kеlamiz: 

 
.cos)453(sin)56(

))(sin453(sin)453(sin)453(

2

222

xxxxx

xxxxxxxxxy







 

c) Murakkab funksiyaning hosilasi   uufuf 


)()(  formulasida 

xetgxuuuf  3,ln)(  dеb olib va hosilalar jadvaliga asosan 

 u
u

uetgxuetgxy xx 1
)(ln)3()]3[ln(  

xetgx

xe
e

xetgx
etgx

etgx x

x
x

x

x

x 2

2

2 cos)3(

cos3
)

cos

1
3(

3

1
)3(

3

1










   

natijaga erishamiz. 

d) Parametrik x=φ(t), y=ψ(t) ko’rinishda berilgan  funksiyaning hosilasini topish  

)(

)(

t

t
y








  

formulasida  x=φ(t)=t(cost−sint),  y=ψ(t)= t(cost+sint) deb, izlanayotgan y′ hosilaning 

parametrik ko’rinishdagi ifodasini topamiz: 











)sin(cos)sin(cos

)sin(cos)sin(cos

])sin(cos[

])sin(cos[

tttttt

tttttt

ttt

ttt
y  

)cos(sinsincos

)cos(sinsincos

)cossin()sin(cos

)cossin()sin(cos

ttttt

ttttt

ttttt

ttttt









  . 

  

III.2-masala 
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     Ushbu 223 2  xxy  funksiya grafigiga absissasi х0 =1 bo’lgan  nuqtada  o’tkazilgan 

urinma va normal tеnglamasini tuzing. 

Yechish:     Ma'lumki, diffеrеntsiallanuvchi y=f(x) funksiya grafigining (х0, у0)= (х0, f(x0)) 

nuqtasiga o’tkazilgan urinma tеnglamasi 

))(( 000 xxxfyy  , 

 normal tеnglamasi esа 

)(
)(

1
0

0

0 xx
xf

yy 


  

formulalar bilan topiladi. Bizning masaladа 22)( 3 2  xxxf , х0=1 va  

                                      у0 =f(x0)= f(1)=
3 21 −21−2=1−4= −3,  

                       у(х)=
3

4
2

3

2
2

13

2
2

3

2
)(2

3

2
)(

33
0

03


x
xf

x
xf   

bo’ladi. Bu yеrdan urinma tеnglamasi 

                   у+3=
3

4
 (х−1) => 3у+9=−4х+4  => 4х+3у+5=0, 

normal tеnglamasi esа  

                    у+3=
4

3
(х−1) => 4у+12=3х−3 => 3х−4у−15=0 

ko’rinishda ekanligi kеlib chiqadi. 

 

III.3-masala 

  

Moddiy nuqta s=tsin2t tenglama bo’yicha harakatlanmoqda. Bu moddiy nuqtaning 

berilgan  t=π/4 vaqtdagi v(π/4) tezligini va a(π/4) tezlanishini aniqlang. 

Yechish:   Harakat tenglamasi s=s(t) bo’lgan moddiy nuqtaning t=t0 vaqtdagi tezligi 

v(t0)=s′(t0) va tezlanishi a(t0)=s′′(t0) hosilalar orqali topiladi. Shu sababli dastlab I tartibli s′(t) va 

II tartibli s′′(t) hosilalarni hisoblaymiz: 

tttttttttttttts 2sinsincossin2sin)(sinsin)sin()( 22222  ,

)2cos2(sin22cos22sin2sin]2sin[sin])([)( 2 tttttttttttsts  B

u yerdan, yuqoridagi formulalarga asosan, 

4

2
1

4
)

2

2
(

2
sin

44
sin)

4
()

4
( 22  

 sv , 

2)0
4

1(2)
2

cos
42

(sin2)
4

()
4

( 


sa  . 

 

III.4-masala 

 

      Berilgan  f(x)=x3+4,5x2−12x+1 funksiyani ekstremumga tekshiring va uning monotonlik 

oraliqlarini toping. 
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Yechish: Bеrilgan f(x)=x3+4,5x2−12x+1 funksiyani ekstremumga tekshirish uchun dastlab 

0)(  xf  tenglamadan uning kritik nuqtalarini topamiz: 

f (x)=(x3+4,5x2−12x+1)=3x2+9x−12=0  3x2+9x−12=0  x2+3x−4=0,      

   
2

53

2

1693
2,1





x   x1 = −4, x2 = 1. 

Dastlab funksiyaning x1= –4 kritik nuqtadagi xarakterini aniqlaymiz. Bunda x<−4 holda 

0)(  xf  va x>−4 holda 0)(  xf  bo’ladi. Demak, x1= –4 kritik nuqtada funksiya lokal 

maksimumga ega bo’ladi va  

fmax=f(–4)=(–4)3+4.5∙(–4)2–12∙(–4)+1=57. 

Endi funksiyaning x2= 1 kritik nuqtadagi xarakterini aniqlaymiz. Bunda x<1 holda 

0)(  xf  va x>1 holda 0)(  xf  bo’ladi. Demak, x2=1 kritik nuqtada funksiya lokal 

minimumga ega bo’ladi va  

fmin=f(1)=13+4.5∙12–12∙1+1= –5.5 . 

Funksiyaning monotonlk oraliqlari, ya’ni o’sish va kamayish sohalari, 0)(  xf  va 

0)(  xf  tengsizliklarning yechimlari kabi topiladi. Bunda 

1,4012930)( 2  xxxxxf  

bo’lgani uchun funksiyaning o’sish sohasi ),1()4,(  ekanligi kelib chiqadi. 

Xuddi shunday tarzda 

14012930)( 2  xxxxf  

bo’lgani uchun funksiyaning kamayish sohasi )1,4( oraliqdan iborat ekanligi kelib chiqadi. 

 

 

I LOVA .   H O S I L A L A R        J A D V A L I 

I.  DARAJALI  FUNKSIYALAR 

1 ),(,)( 1   nnxx nn
 2   )(,)( 1 xuuunuu nn  

 

3 .,0)( constCС     1)( x        xx 2)( 2    

23 3)( xx   

4   
2

1
)

1
(

xx
        

x
x

2

1
)(   

II.  KO’RSATGICHLI  FUNKSIYALAR 

5 1,0,ln)(  aaaaa xx
 6     )(,ln)( xuuauaa uu   

7 xx ee )(       10ln10)10( xx   8     )(,)( xuuuee uu   

III.  LOGARIFMIK  FUNKSIYALAR 

9 
1,0,

log

ln

1
)(log  aa

x

e

ax
x a

a  10   )(,
log

ln
)(log xuu

u

eu

au

u
u a

a 





  

11 

x
x

1
)(ln      

x

e

x
x

lg

10ln

1
)(lg   12   )(,

1
)(ln xuuu

u
u   

IV.  TRIGONOMETRIK  FUNKSIYALAR 

13 
xx cos)(sin      

x
tgx

2cos

1
)(   14  uuu  cos)(sin     

u

u
tgu

2cos
)(
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15 
xx sin)(cos     

x
ctgx

2sin

1
)(   

16 uuu  sin)(cos    
u

u
ctgu

2sin
)(


  

17 
tgxx

x

x

x
x  sec

cos

sin
)

cos

1
()(sec

2
 

18 ctgxecx
x

x

x
ecx  cos

sin

cos
)

sin

1
()(cos

2
 

V.  TESKARI  TRIGONOMETRIK  FUNKSIYALAR 

19 

21

1
)(arcsin

x
x


 ,

21

1
)(arccos

x
x


  

20
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)(arcsin
u

u
u
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1
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x
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VI.  GIPERBOLIK    FUNKSIYALAR 
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chx
eeee
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VII. DIFFERENSIALLASH   QOIDARLARI 

27 uCuC  )(     vuvu  )(  28        vuvuvu  )(  

29 

2
)(

v

vuvu

v

u 
  

30     )(,)(])([ xuuuufuf   

31 









n

k

k
n

kknk
n

n

knn

k
CvuCvu

0

)()()(

)!(!

!
,)(  

32       uvuuvuu vvv  1ln)(  

 

 

 

 

 

 
55-MAVZU 

 KOMPLEKS SONLAR VA ULAR USTIDA AMALLAR. KOMPLEKS 

O’ZGARUVCHILI FUNKSIYA 

 

§14.1. Kompleks sonlar ustida amallar 

 

Ta’rif: z=a+bi ko’rinishidagi son kompleks son deyiladi. Bu yerda a=Rez;b=ImZ 

ii  1- yoki 12
. ibaz  -berilgan kompleks sonning qo’shmasi deyiladi. Е- kompleks 

sonlar to’plami bo’lsin. z = x + i y kompleks son shu to’plam ixtiyoriy elementi bo’lishi 

mumkin. 222111 , ibazibaz   kompleks sonlar berilgan bo’lsa, ular ustida quyidagi 

amallar bajarish mumkin:  

1) Qo’shish:    211121 bbibazz   

2) Ayirish:    211121 bbibazz   
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3) Ko’paytirish:    1221212121 babaibbbazz   

4) Bo’lish: 
   

2

2

2

2

21122121

22

22

22

11

2

2

2

1

2

1

ba

babaibbaa

iba

iba

iba

iba

z

z

z

z

z

z














  

 

 

 

 

 

 

 

 

 

 1-chizma. Kompleks sonning geometrik tasviri 

 

Kompleks sonning trigonometrik shakli. biaz   kompleks son OA  vektor bilan 

tasvirlangan bo’lsin (14.1-chizma). OA  vektorning OA uzunligini r  deb, bu vektor bilan OX 

o’qning musbat yo’nalishi orasidagi burchakni   deb belgilasak  sin;cos rbra  . 

Bu qiymatlarni biaz   ga qo’yib, r  ni qavsdan tashqariga chiqarsak: 

  sincos irz   ni biaz   kompleks sonning trigonometrik shakli deyiladi, bu yerda 

zr  , 
a

b
arctgzbar  arg,22

. 

Trigonometrik shakldagi kompleks sonlarni ko’paytirish va bo’lish.   Ushbu : 

   22221111 sincos,sincos  irzirz   

kompleks sonlarni ko’paytirib, quyidagini hosil qilamiz: 

  212121212121 sincoscossinsinsincoscos   irrzz  

yoki     21212121 sincos   irrzz . 

Umuman, matematik induksiya metodi bilan, n ta 

     nnnn irzirzirz  sincos,.......,sincos,sincos 22221111   

kompleks sonlar uchun : 

    nnnn irrrzzz   ...sin...cos...... 21212121  

ekanligini ko’rsatih mumkin. Shunday qilib, bu hol uchun  

    nnnn irrrzzz   ...sin...cos...... 21212121  

tenglikdan  

  ninrz nn sincos   

yoki  

     ninrninr nn
sincossincos   

kelib chiqadi.  

 Kompleks sondan ildiz chiqarish. bia   kompleks sonning kvadrat ildizi deb, kvadrati 

bia   songa teng bo’lgan yix  kompleks songa aytiladi. Shunday qilib,  2
yixbia  . 

 bia   kompleks sonning kvadrat ildizi bia   ko’rinishida belgilanadi. 

Demak, x va y ning 
2

22 baa
x


  va 

2

22 baa
y


  qiymatlarini yixbia   

ga qo’yib, b>0 va b<0 ga mos quyidagi ikki formulani hosil qilamiz: 




















22

2222 baa
i

baa
bia

    b>0 uchun, 

x 

y 

E(0,b) 
A(a,b) 

B(a,0) 0 


r 
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22

2222 baa
i

baa
bia

   b<0 uchun. 

 Ushbu   sincos irz   kompleks sonning  n – darajali ildizini  

  






 





n

k
i

n

k
rir nn




2
sin

2
cossincos            (14.1) 

ko’rinishida yozish mumkin. (14.1) formulada k istalgan butun sonni ifodalaydi. Lekin k ga    

1...,,3,2,1,0 n   qiymatlarni berish kifoya. 

 

A guruh 

 

Quyidagilarni toping: 1) 21 zz  ;   2) 21 zz  ;  3) 1z ;  4) 21 zz  ; 5) 21 : zz ;  6) 3

2z ,    

7) 21 zz   va 21 zz   chizmada tasvirlang. 

 14.1. izz 2,2 21                 14.2. iziz 2,2 21              14.3. iziz  1,2 21     

14.4. iziz 2,2 21           14.5. 151,15 21 iziz   .     

14.6. iziz 43,43 21   14.7. iziz 37,116 21     i
58

59

58

75
 ;   i414154 .       14.8. 

iziz 54,3 21    

14.9 Quyidagi kompleks sonlarni tasvirlovchi vektorlar yasalsin: 

a) i3 ;                          b) i54  ;                 v) i47   ;   g) i62  ;                       

d) 1;                          e) -1;         j) 2i ;  z) 31 i ;         i) i432  ;                

k) 8;      l) 221 i ;                     m) -7;                        n) i5 . 

14.10. Quyidagi ildizlarni hisoblang: 

a) i2 ;                    b) i8 ;                v) i43 ;             g) i815 ;     

d) i6011 ;    e) i32  ;    j) 31 i ;      z) ii  44 ;    

 i) 4 247 i ;     k) 4 4 ;    l) 4 1 ;    m) 4 122 i .  

n) i815   ni hisoblang.      

o)     0852  ixix  kvadrat tenglamani yeching.  

14.11. i37   ni hisoblang.   

 

B guruh 

 

14.12. Ushbu kvadrat tenglamalarni yeching. 

a)     031232  ixix ;   b)     0277 2  xixi ;        

v)       08271 2  ixixi .    

14.13. Ushbu kompleks sonlarni trigonometrik shaklga keltiring: 

a) 3;               b) -2;       v) 
2

3

2

1
i ;      g) i2 ;   d)  i1

2

2
;  e) 31 i ;                    

 j) i3 ;      z) i4 ;      i) i 2 ;    k) i21 ;                      

Quyidagi ildizlarining barcha qiymatlarini toping. Ildiz ostida turgan sonlarni ko’rsatkichli 

ko’rinishda tasvirlang. 

14.14. i1            14.15. i43      14.16. i1       14.17. 3 15 i     

14.18. 3 43 i     14.19. 3 43 i       14.20. 4 1            14.21. 5 1 i           

14.22. 5 1 i         14.23. 8 22 i        

14.24. Quyidagi ildizlarni hisoblang. 
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a) 3 1 i ;         b) n 1  ;              v) 4 32  ;         g) 3 i  ;     d) 3 i  ;   e) 6 2 .  

   Quyidagi ifodalarni sinus va kosinusning darajalari orqali ifodalang. 

14.25. x3sin          14.26. x3cos          14.27. x4sin       14.28. x4cos         14.29. x5sin     

Quyidagi ifodalarni sinus va kosinusning karrali yoylari orqali ifodalang.   

14.30. x2sin   14.31. x3sin    14.32. x4sin    14.33. x4cos    14.34. x5cos   14.35. x6cos           

 

C guruh 

 

14.36. Chiziq tenglamasini kompleks ko’rinishda yozing. 

a) 13  yx        b)   21  yx     v)     62312
22
 yx           

14.37. iz 22   sonni trigonometrik shaklda ifodalang. 

14.38. 









3

2
sin

3

2
cos3


iz  sonning moduli va argumentini toping.    

14.39.Ushbu  1111 sincos  irz   kompleks sonni  2222 sincos  irz   kompleks soniga 

bo’ling.  

14.40.    00

2

00

1 60sin60cos2,30sin30cos3 iziz   berilgan.
2

1

z

z
 ni hisoblang.  

14.41. 2sin  va 2cos  ni sin  va cos  orqali ifodalang.  13.42.
6

6
sin

6
cos2 



















i  ni 

hisoblang.   

14.43.
20

2

3

2

1













 i  ni hisoblang.          

14.44. Quyidagi kompleks sonlarni trigonometrik shaklga keltirib, so’ngra ko’rsatilgan amallarni 

bajaring: 

a)   ii  1355  ;   b)
 2
1

355

i

i




 ;   v)  25

1 i ;   g) 

20

1

31


















i

i
;   d)  

 
 
 20

15

20

15

1

31

1

31

i

i

i

i








 .   

14.45. Ushbu    000000 45sin45cos30sin30cos15sin15cos iii   ayniyatdan foydalanib, 
015sin  va 015cos  ning qiymatlarini toping. 

14.46.   
  



sincos12

sincos31

ii

ii



  ni hisoblang.   

14.47. Quyidagi ayniyatlarni isbotlang (n – butun son):  

a)   









4
sin

4
cos21 2

 n
i

n
i

n
n ,            b)   










6
sin

6
cos23

 n
i

n
i n

n
. 

14.48.  ni  sincos1   ni bajaring. 

14.49.    nini
n

sincossincos   ayniyatni isbotlang. 

14.50. 








itgn

itgn

itg

itg
n


















1

1

1

1   ayniyatni isbotlang. 

14.51. 
nn     tenglikni isbotlang. 

14.52. Quyidagi modullarni hisoblang : 
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a)  ii 23
3

1

2

1









  ;        b) 

i

i





3

2
 ;      v) 

5

5

1
8 








 i  ;        g) 

   

   
6

2

3
4

2
2

1
322

3122
2

1
2





















iii

iii
 ;                     

d) 
2

3

1
5











 i  ;      e)      5 42

35172 iii 
  ;             j)     

   

2

3

3 3

2154

32143



















iii

iii .     

     

 

56-MAVZU 

KOMPLES O’ZGARUVCHILI FUNKSIYANING LIMITI, UZLUKSIZLIGI. 

KOMPLEKS O’ZGARUVCHILI FUNKSIYANING HOSILASI. ANALITIK 

FUNKSIYALAR. GARMONIK FUNKSIYALAR. 

 

iyxz   kompleks o’zgaruvchining o’zgarishiga bog’liq holda ikkinchi kompleks 

o’zgaruvchi w  o’zgarsin. Bu ikki kompleks o’zgaruvchiga bog’liq holda o’zgarishini  

 zfw                   (14.2) 

simvol bilan ifodalanib, uni odatdagidek funskiya deb ataymiz. Bunda argument kompleks 

o’zgaruvchi z bo’lgani uchun w  kompleks o’zgaruvchili funksiya deyiladi. z o’rniga iyx  ni 

yozib, hamda amallarni bajarib, haqiqiy va mavhum qismlarini ajratsak,  

   yxivyxuw ,,             (14.3) 

bo’ladi, bunda  yxu ,  va  yxv ,  mos ravishda kompleks funksiyaning haqiqiy va mavhum 

qismlaridir.  

 Agar tekislikning biror qismini qaraydigan bo’lsak, bu qismini tekislikning qolgan 

qismidan chiziq bilan ajratish kerak. Tekislik qismini ajratuvchi chiziq tenglamalari 

   tytx   ,  bo’lsin. Bu chiziq ochiq va yopiq bo’lishi mumkin.  

Agar chiziqning bosh va oxirgi nuqtalari bitta nuqtada bo’lsa, bunday chiziq yopiq 

deyiladi. Biz qaraydigan chiziqlarning karrali nuqtalari yo’q, ya’ni t parametrning ikkita 

qiymatiga (chiziqning bosh va oxirgi nuqtasidan boshqa) ikkita nuqta mos keladi, boshqacha 

aytganda, chiziq o’z-o’zini kesmaydi va o’z-o’ziga urinmaydi.  

Tekislikning ushbu: 1) agar birorta nuqta to’plamga tegishli bo’lsa, bu nuqtaning atrofi 

ham shu to’plamga tegishli; 2) to’plamning ikkita ixtiyoriy nuqtasini birlashtiruvchi har qanday 

uzluksiz egri chiziqning nuqtalari to’plamga tegishli degan shartlarga bo’ysunuvchi nuqtalar  

to’plami soha deb ataladi.  

Biz yuqorida ta’riflangan chiziqlar bilan 

chegaralangan sohalar bilangina ish ko’ramiz. Soha 

chegralangan chiziq sohaning konturi yoki chegarasi 

deyiladi. Sohaning ichki nuqtasi deganda nuqtaning o’zi va 

atrofi shu sohaga tegishli bo’lgan nuqta tushuniladi. Soha 

konturi bilan birga qaralsa, yopiq soha deyiladi. Konturi bitta 

chiziq bo’lgan soha bir bog’lamli, konturi bir necha yopiq 

chiziqlar bo’lgan soha ko’p bog’lamli deyiladi. Umuman, 

agar sohaning hamma nuqtalarini markazi koordinatalar boshida bo’lgan ixtiyoriy katta radiusli 

aylana ichiga joylashtirish mumkin bo’lsa, bu holda soha chegaralangan deyiladi. Aks holda 

soha chegaralanmagan deyiladi. 

Kontur bo’ylab harakatlanganda soha chap tomonda qolsa, yo’nalish musbat, aks holda 

manfiy deyiladi  (14.2-chizma). 

Misol. 1z  yoki 122  yx  markazi koordinatalar boshida, radiusi 1 ga teng bo’lgan 

aylana bilan chegaralangan ochiq soha. 1z  yoki 122  yx  shu sohaning konturi. 

14.2 –chizma. 
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z o’zgaruvchi xOy tekislikdagi B sohaning nuqtasi bo’lsin. Agar  zf  funksiya B 

sohaning har bir buqtasida aniq chekli qiymatga ega bo’lsa, u holda B soha  zfw   funksiya 

xOy tekislikdagi (yoki z tekislikdagi) nuqtalarni uOv teskislikdagi (yoki w  tekislikdagi) 

nuqtalarga o’takazadi. Xususan, funskiyaning aniqlash sohasi B bo’lsa, bu funksiya B sohani B 

sohaga o’zkazadi yoki akslantiradi deyiladi.  

Kompleks o’zgaruvchili funksiyaning uzluksizligi. B soha  zfw   funksiyaning 

mavjudlik sohasi bo’lib, 0z  nuqta  B sohaga tegishli bo’lsin.  

Oldindan berilgan har qanday kichik musbat   son uchun shunday musbat      

sonni toppish mumkin bo’saki, bunda   0zz  bo’lganda,    Azf  tengsizlik bajarilsa, 

 zf  funksiya o’zgarmas A g intiladi deyiladi va   Azf
zz


 0

lim  ko’rinishida yoziladi. Xususan, 

agar  0zfA   bo’lsa,  zf  funsksiya 0z  nuqtada uzluksiz deyiladi. Demak, oldindan berilgan 

har qanday kichik musbat    soni uchun musbat      sonni topish mumkin bo’lsaki, bunda 

  0zz  bo’lganda  

     0zfzf  tengsizlik bajarilsa,  zf  funksiya 0z  nuqtada uzluksiz deyiladi.  

Hosila. B sohada aniqlangan va bir qiymatli  zf  funksiya berilgan bo’lsin;  zf  

funksiyaning z nuqtadagi hosilasi   

 
   

z

zzf
lim








zf
zf

zz
               (14.4) 

bo’ladi. 

 

Elementar funksiyalardan hosilalari jadvali:  

  ,1
 nn nzz  

  ,zz ee 


 

  zz sincos 


 

  zz cossin 


 

 
z

z
1

ln 


 

 
21

1
arcsin

z
z





 

 
21

1
arccos

z
z





 

 
21

1

z
arctgz





 

  chzshz 


 

  shzchz 
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Agar      yxivyxuzfw ,,   funksiya iyxz   nuqtada differensiallanuvchi bo’lsa, u holda bu 

nuqtada xususiy hosilalar 
y

v

y

u

x

v

x

u
















,,,  mavjud bo’ladi. Binobarin,  

x

v

y

u

y

v

x

u


















,                (14.5) 

Koshi-Riman shartlari (differensialanuvchi bo’lishining zaruriy va yetarli shartlari) o’rinli bo’ladi. 

Misol.  :2);(    ,);(    :2)( 222222 xyyxvyxyxuxyiyxiyxzw   

).2(2 2)(    ,2)2(

22 2)2(    ,2)(

22

22

yyyyx
y

u
yxy

x

v

xxxxy
y

v
xyx

x

u

yx

yx






































 

         (14.5) shartlar bajariladi, demak 2zw   funksiya differensiallanuvchi. 

 B sohaning har bir nuqtasida hosilaga ega bo’lgan  zfw   funksiya shu sohada analitik 

deyiladi.  

Bu tengliklarning bajarilishi funksiyaning hosilaga ega bo’lishligining zaruriy va yetarli 

shartlaridir. (14.5) Koshi-Riman yoki Dalamber-Eyler shartlari deyilib, bu funksiyaning analitiklik 

shartlaridir. 

 

A guruh 

 

143.53. nn     tenglikni isbotlang. 

14.54. zzw  2  funksiya berilgan. Funksiyaning 1) iz  1 ;   2) iz  2 ; 3) iz  ;  

4) 1z  nuqyalaridagi qiymatini toping.  

14.55.   22 iyxzf   ( yixz  ) funksiya  berilgan. Quyidagilarni toping. 1)  if 21 ;  

2)  if 32  ; 3)  0f ; 4)  if  .                  

14.56. zw    z                 14.57. 2zw   z               14.58.  i3ln  ni toping.    

14.59.  2/cos i   ni 0001,0  aniqlikda toping. 

14.60. zew   funksiyani  1) 2/iz     2)  iz  1    3)  ikz  22/1  ,  ( Zk  ) buqtadagi 

qiymatin topilsin.  

14.61.    yixzf  /1 ,  yixz  .   if 1 ,  if ,  if 23  larni toping. 

14.62. 32zw      14.63.  i1ln  ni toping.      14.64. 1cos1sin shiichi   ni isbotlang.         

14.65. 2cos z  tenglamani yeching.          14.66. iarcsin  ni toping.         

14.67. isin ni  hisoblang ( 001,0 ).         14.68.  i6/sin   ni hisoblang ( 001,0 ).    

14.69.  
zeezf   funksiya berilgan.  1) iz   ;  2) 2/1 iz    

14.70. Quyidagi tenglamalar bilan xOy tekisligida qanday chiziqlar ifodalangan. 

a) ittz  23              b)  24342 titz        v) iteiz 3     

       

B guruh 

 

14.71. Limitlarni toping. 

a) 













 3

2

2

2
lim

2

2

n

n
i

n

n

n
;         b) 

in

in

n 78

32
lim






;                c) 

n

i
n

n

2
sinlim


                            

d) 
iz

z

iz 3

9
lim

2

3 




             e) 

iz

z

iz 





4
lim

2

              f) 
52

54
lim

2

2

2 



 izz

zz

iz
                g) 

20

cos1
lim

z

z

z




                  

 

 

14.72. Funksiyaning uzluksizligini tekshiring. 
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a) 22Re zzzw            b) 
106

12
2 




zz

z
w           v) 

z

z
w






1

32     

Agar irez   bo’lsa,  zArgf   ni toping. 

14.73.   2zzf                 14.74.   3zzf                    14.75.   3 1 zzf     

14.76.   8 zzf         14.77.   42  zzf           14.78.  
1

2






z

z
zf  

Ko’rsatilgan nuqtadagi funksiyaning qiymatini hisoblang. 

14.79.  i1cos           14.80. chi         14.81.  ish  2          

14.82.  1Ln              14.83. iln          14.84. 
2

1 i
Ln


                 

Funksiyani Koshi –Riman shartlariga  zf   ni toping.  

14.85.   zezf 3                                 14.86.   shzzf      

14.87.   Nnzzf n  ,                     14.88.   zzf cos    

14.89.    2ln zzf                             14.90.  
3

sin
z

zf     

 

С guruh 

 

14.91. Quyidagi o’zgaruvchilarning geometrik o’rni aniqlansin: a) 3z ;   

b) 22 z ;   v) 22  zz ; g) aCzCz 2 ; d) bzz  Re,arg  . 

14.92. Quyidagi funksiyalarning analitikligi tekshirilsin: 
2

;;cos;sin; 2 zz ezzze  . 

14.93. Funksiya hosilasining ta’rifidan foydalanib, quyidagi tengliklarning to’g’riligi isbotlansin: 

      .sincos;cossin; zzzzee zz 








 

14.94. Mavhum qismi ,
22 yx

y
v


   va o’zi   02 w  shartni qanoatlantiruvchi funskiya topilsin.  

14.95. Haqiqiy qismi xyyxu  22  va o’zi   00 w  shartni qanoatlantiruvchi funksiya topilsin. 

14.96. izw 22   funksiya vositasida akslantirishda iz   nuqtadagi cho’zilish koeffisiyenti va 

burilish burchagi aniqlansin.  

14.97.  20sin31,cos32  ttytx  chiziq tenglamasini kompleks ko’rinishda 

yozing.  

14.98. 1232 22  yx  chiziq tenglamasini kompleks ko’rinisda yozing.  

14.99. a)  itit eez  25  b)  242112 ttitz   tenglama  xOy tekisligidan qanday chiziqni 

ifodalaydi? 

14.100. Kompleks z tekisligida berilgan chiziqlarning xOy tekisligidagi tenglamasini toping. a) 

324  iz ;    b) 2
2

Re 




iz

z
;    v)  

4
1arg


z  

14.101.Limitni hioblang.  

a) 

















 2

2

1

123

1

32
lim

n

nn
i

n

n

n
;         b) 

 
2

2

32

Re
lim

z

z

iz 
;         v) 

iz

zz

iz 21

52
lim

2

21 




.   

14.102. Quyidagi funksiyalarning uzluksizligini tekshiring. 

a)  22 ImRe zizzw        b) 
32

132






iz

zz
w  

14.103. w  funksiyaning  analitik bo’lishini tekshiring.  

a)    1Re1  zzw                b) 12  ziew  
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14.104. yxexu /2  garmonik funksiya bo’la oladimi?          

14.105. Quyidagi funksiyalarning analitikligini tekshiring.  

a) zzzz Im        b) iyx 22             v) izz 32 2   

Quyidagi limitlar hisoblansin. 

14.106. a) 
in

in

n 78

32
lim






            b) 

n

i
n

n

2
sinlim


        v) 

2

cos1
lim

z

z

n




         g)  

iz

z

n 





4
lim

2

 

14.107.     xyiyxzf 222   differensillanuvchi funksiya bo’ladimi?   

14.108.   yieyezf xx sincos   differensillanuvchi funksiya bo’ladimi?   

14.109. Differensillanuvchi  zf  funksiyaning haqiqiy qismi   yixxxyxyxu  ,, 22  

berilgan bo’lsa,  zf  ni toping.    

14.110. Differensillanuvchi  zf  funksiyaning mavhum qismi   yxyxv ,  bo’lsa,  zf  ni toping.    

14.111.     xyiyxzf 222   differensillanuvchi funksiya bo’ladimi?   

14.112      3223 33 yyxixyxzf   funksiyaning hosilasini toping.  

14.113    xshyixchyzf cossin   funksiyaning hosilasini toping.  

14.114    yixzzazf   a ning qanday qiymatida differensiallanuvchi bo’ladi?  

 

    

 

Kompleks o’zgaruvchili funksiyani integrallash 

 

 xOy tekislikda (z tekislikda) tenglamalari )();( 21 tytx    bo’lgan yo’naltirilgan silliq 

yoki bo’laklari silliq egri chiziq (C) berilgan. Bu egri chiziqda f(z) uzluksiz funksiya aniqlangan 

bo’lsin. Egri chiziqni M0A, M1, M2,...,Mn-1, MnB, nuqtalar bilan n ta bo’lakka (bo’laklar o’zaro 

teng bo’lishi shart emas) bo’lamiz. )( kk zM  deb kk MM 1  bo’lakning ixtiyoriy k  nuqtasini olib, 

quyidagi yig’indini tuzaylik: 

  



n

k

kkk zzf
1

1 . 

Bo’laklar sonini cheksiz orttira borib, max 01  kk zz  shart bajarilgandagi yig’indining 

limitiga f(z) funksiyadan (C) chiziq bo’yicha olingan egri chiziqli integral deyiladi va quyidagicha 

belgilanadi: 

   






n

k С

kkk
n

dzzfzzf
1 )(

1 .)(lim   

 Agarda kkkkkk iiyxz   ;  desak, 

           kkkkkkkkkk ivufyxivyxuzf  ,,,,,   

va yig’indini haqiqiy o’zgaruvchilar orqali ifodalash mumkin: 

             

      .,,

,,

1

11

1

11

1

1





















n

k

kkkkkkkk

n

k

kkkkkkkk

n

k

kkk

yyuxxu

iyxiyxivuzzff





 

Agar C chiziq    tyytxx  ,  parametrik tenglamalar yordamida yoki      tiytxtzz   

formada berilgan bo’lsa, u holda     btzatz  21 ,  (a,b lar C chiziqning oxirlari), u holda 

       
2

1

t

tC

dttztzfdzzf  bo’ladi. Faraz qilaylik,  zfw  bir bog’lamli D sohada analitik funksiya 

va C yopiq bo’lgan chiziq ( 1z -boshi 2z -oxirgi nuqtalari) bo’lsa, u holda 
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          12

2

1

zFzFdttztzfdzzf

t

tC

  , bu yerda  zF  funksiya  zf  ning boshlang’ich 

funksiyasi    zfzF   

 Yopiq B sohada analitik f(z) funksiya berilgan bo’lsin. Sohaning konturini C deylik. 

Funksiyaning konturdagi qiymatlari bo’yicha kontur ichidagi qiymatlarini aniqlash mumkin. Bu 

 
 

 


С

d
z

f

i
zf 





2

1
 ko’rinishdagi Koshi formulasiga asosan topiladi. Koshi integrali yopiq kontur 

bo’yicha olinsa, 

 

 
     ...2,1,0,

!

2
1




 
nf

n

i

z

dzzf n

C

n





 

bu yerda  -C chiziqning ichki nuqtasi bo’lib, konturi  musbat yo’nalishda aylanib o’tadi.   zfw   

analitik funksiya uchun 
   

 

 
 ...2,1,0

2

!
1




  
n

z

dzzf

i

n
f

C

n

n


  bu yerda       ff 0 . C – 

bir bog’lamli soha. 

Misol. 1) 
 

dz
xz

z

C

n

 



)(

2 1
 integral hisoblansin. Koshi formulasi va Koshi teoremasiga asosan, x nuqta c 

kontur ichida bo’lsa, integral  nxi 12 2   ga, x nuqta konturdan tashqarida bo’lsa 0 ga teng. 

2) Koshi formulasiga asosan 
 
 
С

z

dz
21

 integralning a) C kontur 1 iz  aylana, b) C kontur 

1 iz  aylana, c) C kontur 2z  aylana bo’lgandagi qiymati hisoblansin. Bu integralni 

    














 
CC

iz

dz

iz

dz

i2

1
ko’rinishda yozish mumkin. Qavs ichidagi ikkala integralning ham suratidagi 

funksiyalar o’zgarmas son 1 ga teng, shuning uchun 1 iz  aylana bo’yicha integrallaganda Koshi 

formulasiga asosan birinchi integral i2  ga,  ikkinchi integral esa 0 ga teng.  

 1 iz  aylana bo’yicha integrallaganda aksincha, birinchi integral 0 ga, ikkinchisi esa i2  

ga teng.  2z  aylana bo’yicha integrallaganda iz   va iz   nuqtalar aylana ichida bo’lib, 

birinchi integral suratdagi funskiyaning i nuqtadagi qiymatining i2  ga ko’paytmasini, ikkinchi 

integral esa o’sha funksiyaning –i nuqtadagi qiymatining yana i2  ga ko’paytmasiga teng bo’lib, 

natija ikkalasining yig’indisi bo’lishi kerak edi. Integral ostidagi ifodaning suratidagi funksiya 

o’zgarmas 1 ga teng bo’lgani uchun ikkala integral 0 ga teng.  

 

A guruh 

 

14.115. 
AB

dzz 2
, AB izvaz BA 1  nuqtalarni tutashtiruvchi to’g’ri chiziq.  

14.116. 
C

dzz10
, C: 1

2

2

2

2


b

y

a

x
-ellips.  

14.117. 
C

z

dz
2

, C:     134
22
 yx - aylana.   

14.118. 
C

z

dz
, C: itez  - aylana.   



402 

 

14.119.  
AB

dzzf  integralni    iAABiyxzf  1,22  va  iB 32   nuqtalarni tutashtiruvchi 

to’g’ri chiziq bo’lgan hol uchun hisoblang.  

14.120. 
i

zdz

1

1

 integralni hisobalng.  

 

B guruh 

 

14.121. 


, dzz -yopiq soha bo’lib parametrik tenglamasi tytx sin,cos  .  

14.122. 


,
4 z

dz
-ellips tytx sin2,cos3     

14.123. 
 




,
1  iz

dt
-aylana   11  iz       

C guruh  

 

14.124.  zfw   analitik funksiya z tekislikdagi B sohani w  tekislikdagi B1 sohaga akslantiradi. 

 
 
 
B

dxdyzfB
2

1
 ekanligi isbotlansin. Bu formulaga asosan 2zw   funksiya vositasida 

4
arg

4
;21


 zz  soha aksining yuzi topilsin.  

14.125. Integralning ta’rifiga asosan 
az

dz  va 
az

dz  integrallar hisoblansin.  

14.126. Ushbu 
 
 
L

z

dz

42
 integral Koshi formulasiga asosan hisoblansin, bunda L: a) i2  va i2  

nuqtalarni o’z ichiga olgan kontur; b) i2  nuqtani o’z ichiga olgan kontur; v) i2  nuqtani o’z 

ichiga olgan kontur.  

14.127. Ushbu  zdzz  integral yarim halqa konturi bo’yicha hisoblansin.  

14.128.   4/

1

2 :,2
2 i

С

z ezCdzzeiz   va iz   nuqtalarni tutashtiruvchi ixtiyoriy chiziq. 

14.129. 
 

21:,
3

2
2





 zCdz

zz

ez z

-aylana. 

14.130.
  

2
1

12





 zdz

izz

iz

C

-aylana.  

14.131.  
C

dzzf , agar   xiyzf   C – uchi izizz BA  1,,00  bo’lgan siniq chiziq.  

 

J A V O B L A R 

 

14.1. 1) i22  ;  2) i22  ;    3)-2;   4) i4 ;   5) i;  6) i8 . 14.2. 1) 0;   2) i4 ;  3) i2 ;     

4) 4;   5) -1; 6) j8 .  14.3. 1) i1 ;   2) i31 ;    3) 2i;    4) i22  ;   5) i1 ; 6) i22  . 

14.4. 1) -2;   2) i2 ;    3) i1 ;    4) 2;   5) -i; 6) i22 .  14.5. 1)   i 1115 ;    

2)   i 1115 ;    3) i15 ;    4) i16 ;   5) i
8

7

8

15
 ; 6)  i153114  .  14.6. 1) 0;   2) i86  ;    

3) i43 ;    4) i7 ;   5) -1; 6) i44117  . 14.7. 1) i1413  ;   2) i81 ;     
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14.102. a)        12,,, 22  xxyyxvyxxyxu  bu funksiyalar xOy tekisligida uzluksiz. Demak, 

  ham z tekislikda uzluksiz.  

Ko’rsatma.          222222
2Im2ImRe yixyxixyixyxiyxiiyxiyx    

b)   funksiya 32  iz  aylanani nuqtalaridan boshqa barcha nuqtalarda uzluksiz.  

14.103. a)   funksiya 1z  nuqtada  analitik funksiya emas. b) z kompleks tekisligida  analitik 

funksiya hisoblanadi. 

14.104. bo’lmaydi. Ko’rsatma. Garmonik funksiya bo’lishi uchun 0
2

2

2

2











y

u

x

u
  shartni 

qanoatlantirishi kerak.  

14.105. a) 0z  analitik emas.   b) z ning barcha nuqtalarida analitik emas.   

v) barcha nuqtalarda analitik. 

14.106.  a) 
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      b) i2    v) 
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   g)         14.107. differensillanuvchi  
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57-mavzu. Birinchi tartibli differensial tenglamalar. O’zgaruvchilari ajraladiga va ajraladigan 

differensial tenglamalar. 

 

 Birinchi tartibli differensial tenglamalarning umumiy va xususiy yechimlari. 

 O’zgaruvchilari ajaralagan va ajraladigan differensial tenglamalar. 

1. n – tartibli oddiy differensial tenglama deb        
   0,...,,,  nyyyyxF            (11.1) 

ko’rinishdagi tenglamaga aytiladi. Agar noma’lum funksiya bitta o’zgaruvchiga bog’liq bo’lsa, 

bunday differensial tenglama oddiy differensial tenglama deyiladi. Agar noma’lum funksiya ikki 

yoki undan ortiq o’zgaruvchilarga bog’liq bo’lsa, bunday differensial tenglama xususiy hosilali 

differensial tenglama deyiladi. 

2.Differensial tenglamaning yechimi yoki integrali deb tenglamaga qo’yganda uni ayniyatga 

aytiladigan har qanday differensiallanuvchi  xy   funksiyaga aytiladi. Shu funksiyani aniqlovchi 

 xy   yoki   0, yxf  funksiya differensial tenglamaning integrali deyiladi. Har bir integral xOy 

tekisligida differensial tenglamaning integral chizig’i deb ataluvchi egri chiziqni aniqlaydi. 

3. Agar x,y va n ta ixtiyoriy nccc ,...,, 21  o’zgarmaslarni o’z ichiga olgan 

  0,...,,,, 21 ncccyx             (11.2) 

tenglamadagi ixtiyoriy o’zgarmaslarga har xil qiymatlar berganda (11.1) tenglama yechimlarining 

mavjudlik va yagonalik sohasidan o’tuvchi hamma integral chiziqlar va faqat o’sha chiziqlargina 

hosil bo’lsa, (11.2) tenglama (11.1) differensial tenglamaning o’sha sohadagi umumiy integrali 

deyiladi. Ixtiyoriy o’zgarmaslarga aniq qiymatlar berib, umumiy integraldan hosil qilingan integral 

xususiy integral deyiladi.  

 Umumiy integral (11.2) ni n marta x bo’yicha differensiallab, hosil bo’lgan n ta tenglamadan 

va (11.2) tenglamadan n ta ixtiyoriy o’zgarmasni yo’qotsak, berilgan (11.1) differensial tenglamaga 

ega bo’lamiz. Differensial tenglamaning tartibi deb noma’lum funksiyaning bu tenglamaga kiruvchi 

hosilalarning eng yuqori tartibiga aytiladi.  

4. Ushbu    0,, yyxF  tenglama umumiy ko’rinishdagi birinchi tartibli differensial 

tenglama deb ataladi. Agar uni y  ga nisbatan yechish mumkin bo’lsa, bu quyidagicha yoziladi, 

 yxfy ,           (11.3) 

Hosilaga nisbatan yozilgan bu shakldan differensiallar ishtirok etgan 

  0,  dxyxfdy    yoki       0,,  dyyxNdxyxM             (11.4) 

shaklga yozish mumkin. 

5.  cxy ,  umumiy yechim 0cc   qiymati uchun olingan  0,cxy   yechim xususiy 

yechim deyiladi. 

 yxfy ,  tenglamaning   00 yxy   boshlang’ich shartni qanoatlantiruvchi xususiy yechimini 

topish masalasi Koshi masalasi deyiladi.  

6.     0 dyyNdxxM  ko’rinishdagi tenglama o’zgaruvchilari ajralgan tenglama deyiladi. 

7.             00,0 212211  xMvayNdyyNxMdxyNxM       (11.5) 

ko’rinishdagi tenglama o’zgaruvchilari ajraladigan tenglama deyiladi. (11.5) tenglamani  

   yNxM 12  ko’paytmaga  bo’lib 

 
 

 
 

0
1

2

2

1  dy
yN

yN
dx

xM

xM
            (11.6) 

tenglamani hosil qilamiz. (11.13) tenglamaning umumiy integrali  

 
 

 
 

Cdy
yN

yN
dx

xM

xM
 

1

2

2

1  

dan iborat bo’ladi.  

A guruh 

 

Quyidagi funksiyalar berilgan differensial tenglamalarning umumiy integrallari bo’ladimi?  
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11.1. а)  xx ececy 2

21   ; 023  yyy  

в)   yxyyxcyxyx  22;222            

11.2. а)  0333  xycxy  ;   02223  xyyxxyy                в) 32 ;1 yyyxcyyx    

11.3. 22;2 22/12  yyyxcey x                 11.4.   01;4/ln 2

2

1  yyxcxxcy  

 

Berilgan a kattalikning qanday qiymatlarida funksiya differensial tenglamani yechimi bo’ladi? 

11.5.   032, 22  yxyyycyx a     11.6. 324 /2,/ xxyyxcaxx   

 

Quyidagi berilgan egri chiziqlar oilasining differensial tenglamasini tuzing. 

11.7. xcey        11.8. ycyx 222       11.9. cxcy sin    11.11.  2

21

3 cxcy          

11.11.O’rniga qo’yish yo’li bilan 3cxy    funksiya 03  yxy  tenglamaning yechimi ekanligi 

tekshirilsin. Ushbu 1) 








3

1
;1 ;  2)  1;1 ;  3) 










3

1
;1  nuqtalardan o’tuvchi integral chiziqlar yasalsin. 

11.12. O’rniga qo’yish yo’li bilan 1) 04  yy  va 2) 09  yy  differensial tenglamalar mos 

ravishda 1) xcxcy 2sin2cos 21   va 2) 
xx ececcy 3

3

3

21

  umumiy integrallarga ega 

ekanliklari tekshirilsin. 

11.13. 2;1,0 c  bo’lganda 2cxy   parabolalar yasalsin va shu parabolalar oilasining 

differensial tenglamasi tuzilsin.  

11.14. 1) cxyx 222   aylanalar, 2) cxxy 22   parabolalar oilasining tasviri yasalsin va ularning 

differensial tenglamalari tuzilsin. 

O’zgaruvchilari ajraladigan 1-tartibli differensial tenglamalarning umumiy yechimini toping. 

11.15.   013 2  dxydyx                  11.16. 0423 32  dyxydxx  

 

 

58-mavzu. Bir jinsli differensial tenglamalar. Bir jinsli differensial tenglamaga keladigan 

tenglamalar. Birinchi tartibli chiziqli differensial tenglamalar. Bernulli tenglamasi.   

 

Bir jinsli funksiyalar. 

 Birinchi tartibli bir jinsli differensial tenglamalarni yechish usullari.  

Agar  yxf ,  funksiyada x va y o’zgaruvchilarni mos ravishda tx  va ty  ga almashtirilganda 

(bu yerda t – ixtiyoriy parametr)    yxftytxtf n ,,   shart bajarilsa,  yxf ,  funksiya n o’lchovli bir 

jinsli funksiya deb ataladi.   22, yxyxf   funksiya bir o’lchovli bir jinsli funksiyadir, chunki 

   yxtfyxtytxttytxf ,, 222222  .Ushbu  
yx

yx
yxf




,  funksiya nol o’lchovli bir 

jinsli funksiya, chunki     yxftytxf ,,  yoki    yxfttytxf ,, 0 .    yxftytxf ,,   shartga 

bo’ysunadigan nol o’lchovli bir jinsli funksiyani   









x

y
yxf ,  ko’rinishda yozish mumkin. (11.4) 

ko’rinishdagi tenglama M va N funksiyalar x va y ning bir xil o’lchovli bir jinsli funksiyalari 

bo’lganda, bir  jinsli tenglama deyiladi. Bu tenglamani 









x

y

dx

dy
  ko’rinishga keltirib, z

x

y
  yoki 

zxy   almashtirish bilan yechiladi. Haqiqat zxy   almashtirish bajarilsa, 

 zfz
dx

dz
xz

dx

dz
x

dx

dy
 ; , yoki ba’zi bir almashtirishlar bajarilgandan so’ng 

  x

dx

zzf

dz
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ko’rinishdagi tenglamaga kelamiz. Oxirgi tenglamani integrallab 
  


 C

zzf

dz
xln  integralni 

olamiz.   

Differensial tenglama ko’rinishda 













222

111

cybxa

cybxa
hy  bo’lsa, bir jinsli tenglamaga olib 

kelish uchun 0111  cybxa  yoki 0222  cybxa   to’g’ri chiziqlarni kesishish nuqtasiga 

koordinata boshi olib kelinadi. Agar to’g’ri chiziqlar kesishmasa, ya’ni 111 cybxa   va 

222 cybxa   bir-biriga proporsional bo’lsa, u holda ybxaz 11   almashtirish bajariladi.  

Birinchi tartibli chiziqli differensial tenglama. Noma’lum funksiya y  ham uning hosilasi  

y ham faqat birinchi darajada qatnashgan differensial tenglama birinchi tartibli chiziqli differensial 

tenglama deyiladi. Uning umumiy ko’rinishi quyidagicha bo’ladi. 

   xgyxfy                                                    (11.7) 

bu yerda  xf  va  xg  funksiyalar x ning uzluksiz  funksiyalar. Agar   0xg   bo’lsa, (11.7) 

differensial tenglama bir jinsli, aks holda bir jinsli bo’lmagan differensial tenglama deyiladi. Bu 

(11.7) tenglamaning yechimi  xfy    ni uy   ko’rinishda izlanadi. Bu yerda  xuu   va 

 x   bo’ladi, ya’ni  

uuy         (11.8) 

(11.8) ni (11.7) ga qo’ysak,    xguxfuu    yoki    xgxf
dx

d
u

dx

du









 


  

u  yoki   funksiyalarning birini ixtiyoriy tanlash mumkinligi hisobiga,   funksiyani 

  0 


xf
dx

d
        (11.9) 

ko’rinishda olish mumkin. U holda  

 xg
dx

du
                 (11.10) 

ham o’rinli bo’ladi. (11.9) tenglamani quyidagi ko’rinishda yozish mumkin 

 dxxf
d





, 

bundan      dxxfdxxf
d





ln,  va  

dxxf
e  

  funksiyani bunday tanlab olganimizda (11.10) tenglama ushbu ko’rinishga ega bo’ladi: 

   xg
dx

du
e

dxxf
           (11.11) 

(11.11) ni integrallab,        Cdxexgu
dxxf  va nihoyat 

       Cdxexgey
dxxfdxxf

         (11.12) 

Oxirgi (11.12) funksiya (11.7) chiziqli differensial tenglamaning umumiy yechimini ifodalaydi. 

 

“A” guruh 

 

Quyidagi bir jinsli differensial tenglamalarning umumiy yechimitopilsin. 

11.51. а) 
2

22

2x

yx
y


  в) 2

2

2


x

y
y    11.52. 

yx

yx
y




  

11.53. ydyydxxdy                             11.54. 
22

2

yx

xy
y


  

11.55. 
x

y

y

x
y                                    11.56. 22 yxyyx   



410 

 

11.57. yxyyxy  22                          11.58. 
x

y
ey xy  /

 

11.59. 
x

y
yyx ln                                11.60.    dyxyxdxxxyy 233 222   

11.61. yxyyxy  22                         11.62. xyxeyyx /  

11.63. 
x

y
yx

x

y
xy sinsin                   11.64. xyyy  2  

11.65. а)   022  dyxyxdxy    в) 0222  yxyyx         11.66. 
S

t

t

S

dt

dS
  

11.67.а) 
x

y
tg

x

y
y    в) x

x

y
y 

3
       11.68. 

22

32






x

yx
y  

11.69. 
34

32






yx

yx
y                            11.70. 

78

76






yx

yx
y  

 

“B” guruh 

 

Berilgan boshlang’ich shartlarni qanoatlantiruvchi differensial tenglamalarning xususiy 

yechimini toping.  

11.71. а) 
x

y
xtgyyx   ,  

2
1


y   в)     01,  yx

x

y
arctgyyx    

11.72.     10,023 22  yxydxdyxy  

11.73. а) 
142

32






yx

yx
y  в)   11;

2

2
22

22





 y

xxyy

xxyy
y     

11.74.     12;023 22  yxydydxyx  

 

Quyidagi chiziqli differensial tenglamalarning yechimi topilsin. 

11.75. xyy 42                                             11.76 
2

2 xxexyy   

11.77. 1
21
2




 y
x

x
y                                       11.78.    222 121 xxyyx   

11.79. xyy cos                                           11.80. mxeayy   

11.81.   062 2  dyxyydx                             11.82. xxxyy cossinsin   

11.83. 42 232 xxxyy                                  11.84. xexyy sincos   

 

 

 

59-mavzu. To’la differensial tenglamalar. Yuqori tartibli differensial tenglamalar.  Tartibini 

pasaytiradigan differensial tenglamalar. 

 

 Birinchi tartibli chiziqli differensial tenglamalar.  

Chiziqli tenglamalarni hisoblashning umumiy formulasi, Bernulli va Lagranj usullari. Bernulli 

tenglamasi. 

Bernulli tenglamasi. nQypyy   (11.13) chiziqli tenglamaga o’xshash uy   

almashtirish bilan yoki ixtiyoriy o’zgarmasni variatsiya qilish bilan yechiladi. Bernulli tenglamasi 
nyz  1   almashtirsh natijasida chiziqli tenglamaga keltiriladi, ya’ni 

         xQzxp
dx

dz

ndx

dz

dx

dy
ynzyxQyxp

dx

dy
y nnnn 


 

1

1
111

. 
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 (11.13) tenglama 0n  da chiziqli tenglamaga keladi, 1n  da esa o’zgaruvchilari 

ajraladigan tenglamaga keladi.  

Quyidagi differensial tenglamalar yechilsin. 

11.91.   01,  y
x

a
y

x

n
y

n
                          11.92.   arctgxyyx  21  

11.93.   00,arcsin1 2  yxyxy           11.94. 
2

lncos
sin

2 x
tgx

x

y
y   

11.95.   2/,ln
ln

2eeyxx
xx

y
y                11.96.   02/,1cossin  yxyxy  

11.97.   3/10,6sin33  yxxytgy               11.98. 22 xyyx   

11.99. 
2

22 xxexyy                                         11.100. 
2

22 xxexyy   

  

Bernulli tenglamalarini yeching. 

11.101. а)   10,22 23  yyxxyy    в) ytgxxyy  cos4     

11.102.а) 
y

x

x

y
y

22

2

   в) 322 yxyxy   

11.103. 
3/422

2
yx

x

y
y                                 11.104. 

x

y

x

y
y

2cos

22
  

11.105. yeyy x 2/                                    11.106. 3xyxyy   

11.107.   11,
2

2

 y
x

y

x

y
y                       11.108.     11,13 32  yxyyy  

11.109. 
2xy

x

y

dx

dy
                 11.110. а) yxy

x
y 

4
       b) 02 2  xy

dx

dy
xy  

 

 

 

60-mavzu.   O’zgarmas koeffitsientli yuqori tartibli bir jinsli tenglamalar.  

 

Tartibini pasaytirish mumkin bo’lgan yuqori tartibli tenglamalarning ba’zi bir tiplari.  

Tartibini pasaytirish usullari. 

Agar     0,,  dyyxNdxyxM  differensial tenglamada  

x

N

y

M









           (11.13) 

bo’lsa, bu tenglama 0du  ko’rinishga va uning umumiy integrali cu   bo’ladi.  

Agar (11.13) shart bajarilmasa, ya’ni 
x

N

y

M









 bo’lsa, u holda ba’zi bir shartlar bajarilganda 

shunday  yx,  funksiya topish mumkinki,     dudyyxNdxyxM  ,,   bo’ladi. Bu  yx,  

funksiya integrallovchi ko’paytuvchi deyiladi.  

Quyidagi hollarda integrrallovchi ko’paytuvchini topish oson 

1)  x
N

x

N

y

M











 bo’lganda   dxxln  bo’ladi.  

2)  x
M

y

M

x

N

1









 bo’lganda   dxx1ln   bo’ladi. 
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10. Tartibini pasaytirish mumkin bo’lgan yuqori  tartibli differensial tenglamalar.    xfy n    

ko’rinishdagi tenglama o’ng tomonini ketma-ket n marta integrallab yechiladi. Har bir integrallashda 

bitta ixtiyoriy o’zgarmas hosil bo’ladi, oxirgi natijada n ta ixtiyoriy o’zgarmas ishtirok etadi. 

  n

nn cxcxcdxxfdxy  

   ...... 2

2

1

1 . 

y oshkor ishtirok etmagan   0,,  yyxF  tenglama 
dx

dp
ypy  ,  almashtirish bilan 

0,, 








dx

dp
pxF  ko’rinishga keltiriladi. x oshkor etmagan   0,,  yyxF  tenglama 

dy

dp
p

dx

dp
ypy  ,  almashtirish bilan 0,,, 









dy

dp
ppyF  ko’rinishga keltiriladi.  

 

“A” guruh 

 

Quyidagi to’liq differensialli differensial tenglamalar yechilsin: 

11.111. а)     022 2323  dyxyxdxxyx              b) 0
2

4
2

2









 dy

x

y
dx

x

y
                     11.112. 

  013 32  dyexdxex yy  

11.113.   01   dyxedxe yy                      11.114.   02sin2cos2 22  dyyxxydxx  

11.115.   02sin2cos2 22  dyyxxydxx     11.116.     04663 3222  dyxyxdxxyx  

11.117.     02  dyyxdxyx                    11.118.   02222  xydydxxyx  

11.119.     0323 2223  dyyyxdxxyx    11.120. 
22 yx

ydxxdy
ydyxdx




  

 

Quyidagi differensial tenglamalarning integrallovchi  ko’paytuvchilarini topilsin va 

tenglamalar  yechilsin: 

11.121. а)   0ln  xdydxxy                                 b)   02sinsin 22  ydyxdxyx             11.122. 

  023 22  xydydxyx  

11.123.     0sincoscossin  dyyyyxdxyyyx     11.124.   0sincos  dxexxdy y  

11.125.   02  xdydxyx                                11.126.   0sin22 2  dyyxxtgydx  

11.127.   022  ydydxye x                            11.128.   0sin31 2  xctgydydxyx  

11.129.   012  dyyxdxy                             11.130.   0cossin  xdydxex y  

 

61-mavzu. O’zgarmas koeffisentli yuqori tartibli bir jinsli bo’lmagan, o’ng maxsus ko’rinishga 

ega bo’lgan differensial tenglama. 

 

       Tartibini pasaytirish mumkin bo’lgan yuqori tartibli tenglamalarning ba’zi bir tiplari.  

Tartibini pasaytirish usullari. 

Quyidagi tenglamalar yechilsin. 

11.131.а) ctgxyy   в)
2

6

x
y   boshlang’ich shartlar 1x  bo’lganda 1,1,2  yyy  

11.132. xy 2cos4  boshlang’ich shartlar 0x  bo’lganda 0,0  yy  

11.133. 
21

1

x
y


            11.134. 

x
y

1
                             11.135. 

32

1

y
y                

11.136. 21 yy             11.137. 0 yyx                     11.138. 
2yyy                

11.139. 02  yyy         11.140.   011 22  yyx     11.141.   yayy  21      
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11.142. 12  yxyx        11.143. 22 yyyyy                11.144.   01  yyyy   

11.145. 
y

x
y                11.146. 123  yxyx                  11.147. xtgxyy 2sin         

11.148.   02
3
 yyy    11.149. yxxy  ln                      11.150.  2

2 ytgyy               

11.151. 
y

x
y                11.152. 0 yyx                       11.153. 

x

y
yyx


 ln     

11.154.   01  yyyy   11.155.  ctgxyy 12   11.156. 034  yyy                      11.157. 

044  yyy  

11.158. 0134  yyy                    11.159. 04  yy  

11.160. 04  yy                               11.161. 04  yy  

11.162. 023  yyy                      11.163. 02 2  yayay  

11.164. 052  yyy                       11.165. 032
2

2

 x
dt

dx

dt

xd
 

11.166. 02

2

2

 x
dt

xd
                           11.167. 03

2

2

 x
dt

dS
a

dt

Sd
 

11.168. 032  xxx ttt
                       11.169. 043

2

2

 x
dt

dx

dt

xd
 

11.170. 04
2

2

 S
d

Sd


                          11.171.  022

2

2

 S
dt

dS

dt

Sd
 

 

 

 

62-mavzu. Differensial tenglamalar sistemasi. Differensial tenglamalarni taqribiy yechish 

usullari. 

 

        Bir jinsli bo’lmagan differensial tenglama. 

 O’zgarmas koeffitsiyentli chiziqli bir jinsli bo’lmagan differensial tenglamalarni yechish usullari. 

 

O’zgarmas koeffisisyentli ikkinchi tartibli chiziqli differensial tenglamalar. Ushbu  

 xrqyypy            (11.14) 

ko’rinishdagi tenglama  constqconstp  ,  ikkinchi tartibli chiziqli differensial tenglama deyiladi. 

Bu yerda  xr  berilgan funksiya. Agar   0xr  bo’lsa, (11.14) bir jinsli   0xr  bo’lsa, bir jinsli 

bo’lmagan tenglama differensial tenglama deyiladi. 

Bir jinsli ikkinchi tartibli differensial tenglamani  

0 qyypy                 (11.15) 

yechimni  

Cey                    (11.16) 

ko’rinishda qidiramiz. Agar (11.16) ni (11.15) qo’ysak 

 constqp   ,02  

xarakteristik tenglamani olamiz. 

1. Agar xarakteristik tenglama ikkita 1  va 2  yechimlari mavjud bo’lsa,  21    u holda 

differensial tenglama (11.16) umumiy yechimi 
xx

ececy 21

21


               (11.17) 

2. Agar xarakteristik tenglamani yechimlari 21    bo’lsa, u holda  
xx

xececy 21

21


 . 

3. Agar xarakteristik tenglamani yechimlari kompleks son, ya’ni  
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 4/,2/ 2pqpi    

bo’lsa, u holda xecxecy xx   cossin 21   

Ixtiyoriy o’zgarmasni variatsiyalash usuli. Bir jinsli bo’lmagan chiziqli tenglamani yechish 

usullari umumiyrog’I bo’lib, Lagranj metodi yoki ixtiyoriy o’zgarmasni variatsiyalash metodi 

hisoblanadi. 

 0 qyypy  tenglamaning o’zaro bog’liq bo’lmagan ikkita yechimi bo’lsa, u holda 

 xrqyypy   tenglamaning yechimi, Lagranj metodiga asosan, 21 ByAyy   ko’rinishda 

izlanadi, bundagi A va B lar x ning funksiyalari bo’lib, ular 

 







xryByA

yByA

21

21 0
 

Tenglamlar sistemasini qanoatlantirishi kerak. Bundan  

   

21

2112 ,,
yy

yyxry
B

xry
A








  

 

“A” guruh 

 

Quyidagi bir jinsli ikkinchi tartibli y differensial tenglamalar yechilsin. 

11.156. 034  yyy                      11.157. 044  yyy  

11.158. 0134  yyy                    11.159. 04  yy  

11.160. 04  yy                               11.161. 04  yy  

11.162. 023  yyy                      11.163. 02 2  yayay  

11.164. 052  yyy                       11.165. 032
2

2

 x
dt

dx

dt

xd
 

11.166. 02

2

2

 x
dt

xd
                           11.167. 03

2

2

 x
dt

dS
a

dt

Sd
 

11.168. 032  xxx ttt
                       11.169. 043

2

2

 x
dt

dx

dt

xd
 

11.170. 04
2

2

 S
d

Sd


                          11.171.  022

2

2

 S
dt

dS

dt

Sd
 

 

“B” guruh 

 

Bir jinsli bo’lmagan differensial tenglamalarni yeching.  

11.172. xexyy 224                            11.173. xyy 2cos9   

11.174. xexyyy 22sin44          11.175. xeyyy x sin22   

11.176. xeyyy 4127                   11.177. 12 2  xyy  

11.178. xeyyy 22                        11.179. 52 2  xeyy  

11.180. 244 xyyy                       11.181. 63  xyyy  

 

Boshlang’ich shartlarni qanoatlantiruvchi xususiy yechimni toping. 

11.182.     60,10,065  yyyyy  

11.183.     10,00,02510  yyyyy  

11.184.     6/6/,16/,0102  eyyyyy   

11.185.     02/3,22/3,03   yyyy  

11.186.     20,10,03  yyyy  
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11.187.     14/,00,09  yyyy  

11.188.     03/,10,0  yyyy  

11.189.     90,30,34 5  yyeyyy x  

11.190.     12/,42/,3cos   yyxyy  

11.191.     10,00,168 4  yyeyyy x  

 

 

 

63-MAVZU. LAPLAS ALMASHTIRILISHI, UNING XOSSALARI. ORGINALLAR SINFI. 

TASVIRLAR SINFI. OPERATSION HISOBNING ASOSIY TEOREMALARI. ORGINALNI 

TASVIR BO’YICHA TIKLASH. 

 

Haqiqiy sonlr o’qida aniqlangan )(tf  funksiya quyidagi shartlarni qanoatlantirsin: 

a)  )(tf  funksiya istalgan chekli intervalda uzluksiz yoki I – tur uzulish nuqtalariga ega: 

b) )(tf  funksiya argumentning manfiy qiymatlarida aynan nolga teng, ya’ni 0t bo’lganda 

0)( tf  

c) shunday 0,0 0  SM  sonlar mavjudki, t  argumentning barcha qiymatlari uchun )(tf  

funksiyaning moduli 
tS

Me 0  funksiyadan oshmaydi, ya’ni barcha t  lar uchun tS
Mtf 0)(   tengsizlik 

bajariladi.Yuqoridagi a), b), c) shartlarni qanoatlantiruvchi har qanday )(tf  funksiya boshlang’ich 

funksiya deyiladi. 

Endi )(tf  boshlang’ich funksiyani pte   (p-kompleks sonlar )funksiyaga ko’paytiraylik va 

undan quyidagi 

)0Re(,)(
0




 pdttfe pt  

xosmas integralni ko’rib o’taylik. Bu xosmas integral, )(tf boshlang’ich funksiya bo’lganligi uchun, 

doimo yaqinlashuvchi va p  argumentning funksiyasi bo’ladi. 

Quyidagi 




 
0

0Re,)()( pdttfepg pt                   (15.1) 

munosabat bilan aniqlangan )( pg funksiya )(tf  funksiyaning tasviri yoki Laplas almashtirishi 

deyiladi va  

 fLpg )(  

kabi belgilanadi. 

 Shuni ta’kidlab o’tamizki har qanday  )(tf  boshlang’ich funksiyaning tasviri (15.1) 

munosabat orqali yagona aniqlanganligi kabi, har qanday )( pg tasvirning ham yagona )(tf  

boshlang’ich funksiyasi mavjud. Berilgan tasvirdan uning  boshlang’ich funksiyasiga o’tish  

 gLtf 1)(   

tenglik orqali ifodalanadi. Agar )(tf  funksiya a), b), c) shartlarning birortasini qanoatlantirmasa, u 

boshlang’ich funksiya bo’la olmaydi va (15.1) xosmas integral uzoqlashadi.  

Masalan,   ctgttf )(  boshlang’ich funksiya bo’la olmaydi, chunki u tasvirning a) shartini 

qanoatlantirmaydi, ya’ni ,....3,2,1,0,  kkt  nuqtalarda II tur uzulishga ega. Shuning 

uchun ctgttf )(  funksiyaning tasviri mavjud emas. Bir qator boshlang’ich funksiyalarning 

tasvirlarini hisoblashni ko’rib chiqaylik. 

 

I. Chiziqlilik xossasi. 

a)  boshlang’ich funksiya bo’lmish )(tf  va ixtiyoriy olingan c  o’zgarmas miqdor uchun  
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   )()( tfcLtcfL                   (15.2) 

tenglik o’rinlidir. 

b) chekli sondagi boshlang’ich funksiyalar yig’indisining tasviri mos tasvirlar yig’indisiga 

teng, ya’ni     

       32121 ...... fLfLfLfffL n                       (15.3) 

munosabat o’rinli.   

II. O’xshashlik teoremasi. Agar 0a   va   )()( pgtfL   bo’lsa, u holda 

  )(
1

)(
a

p
g

a
atfL   munosabat o’rinli bo’ladi. 

 III. Kechikish teoremasi.   Agar s  ixtiyoriy musbat son va   )()( pgtfL   bo’lsa, u holda  

  )()( pgestfL sp  

tenglik o’rinli bo’ladi. 

IV. Siljish teoremasi.  Agar   )( pgfL   bo’lsa, u holda  

  )()(   pgtfeL t  

munosabat o’rinli bo’ladi. 

  V.Kompozitsiyalash teoremasi.  

Ta’rif. Berilgan 21 fvaf  funksiyalarning kompozitsiyasi deb  

  

t t

dsstfsfdsstfsftf
0

1

0

221 )()()()()(  

 tenglik bilan aniqlanuvchi )(tf  funksiyaga aytiladi. Odatda ikkita funksiyaning kompozitsiyasi 

)()()( 21 tftftf   

kabi belgilanadi.  

15.1-jadval. Ba’zi funksiyalarning tasvirlari 

Original Tasvir Original Tasvir 

1 

p

1
 

tsh  
22 



p
 

te  

p

1
 

tch  
22 p

p
 

tsin  
22 



p
 

nt  
1

!
np

n
 

tcos  
22 p

p
 

tnet   

  1

!



n

p

n


 

te tcos  

  22








p

p
 

te tsin  

  22




p
 

tt cos  

 222

22









p

p
 

tt sin  

 222

2





p

p
 

 

 

A guruh 

 

Quyidagi funksiyalarni orginali mavjudmi? 

15.1. 









0,4

0,0
)(

tagar

tagar
tf                       15.2. 










0,

0,0
)(

tagartgt

tagar
tf      

Laplas almashtirishining xossalaridan foydalanib quyidagi funksiyalarning tasvirlarini toping. 
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15.3.  









0,0

0,1

t

t
tf               15.4.   13tf                      15.5.  










0,0

0,

t

te
tf

at

       

15.6.   tatf                           15.7.   tetf t sin3             15.8. 0,cos)(  tttf         

15.9   nttf                            15.10   ttf sin                   15.11   ttf 74     . 

 

B guruh 

 

Laplas almashtirishining xossalaridan foydalanib quyidagi funksiyalarning tasvirlari topilsin. 

15.12. 2)1()(  ttf                   15.13. 4)1()(  ttf             15.15. ttetf )(            

15.15. tetf t 4sin)( 3             15.16. tettf 34)(                  15.17. tettf 56)(                     

15.18 tetf t 4cos)( 2             15.19. tevate tt   cossin     15.20. tetf t 13cos)( 2       

15.21. tetf t sin)( 3              15.22.   tetf it cos532           15.23.   tttf 5cos2sin               

15.24.   tetf t sin3                 15.25.   ttshtf  cos           

15.26.  













2,2sin

20,

tagart

tagart
tf              15.27.   ttf 2sin       15.28.   tetf t 2cos               

15.29.   btshattf cos              15.30   btchattf sin                15.31.   btchattf cos                

15.32.   tchbttf                 15.33.   tсоstf 3   

 

C guruh 

 

Laplas almashtirishining xossalaridan foydalanib quyidagi funksiyalarning tasvirlari topilsin. 

15.34.  tetf t 5cos)( 2       

15.35. tetfttf  )(,)( 21       funksyalarning kompozitsyasi topilsin.           

15.36 )sin2(cos)( ttetf t      

 

Quyidagi funksyalarning tasvirlari mavjudmi? 

15.37.  
 










 0,

0,0

3 tagare

tagar
tf

ti
         15.38.  

 








0,2sin

0,0

tagarti

tagar
tf           

15.39.  











0,2

0,0
2

tagar

tagar
tf

t
          

 

  Hosilaning tasviri va tasvirning hosilasi 

 

Faraz qilaylik )(tf  funksiya va uning n  tartibligacha bo’lgan )(,...,'',' nfff  hosilalari 

boshlang’ich funksiyalar bo’lsin. 

Hosilaning tasviri. Agar )(tf  funksiyaning tasviri )( pg  bo’lsa, u holda )(' tf  hosilaning 

tasviri  

  )0()(' fppgfL   munosabat bilan aniqlanadi va bu yerda )(lim)0(
0

tff
t 

  deb tushuniladi. 

 Xuddi shunday usulda )(),...,('''),('' )( tftftf n
 yuqori tartibli hosilalarning ham tasvirlarini 

)(tf  funksiyaning tasviri orqali ifodalash mumkin. Agar   )( pgfL   bo’lsa u holda 

   )0()(' fppgfL   

  )0(')0()('' 2 fpfpgpfL   

  )0('')0(')0()(''' 23 fpffppgpfL   

…………………………………………….. 
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…………………………………………….. 

  




 
1

0

1)()1()2(1)( )0()()0()0(...)0()(
n

k

knknnnnnn pfpgpfpffppgpfL  

Tasvirning hosilasi: 

)( pg tasvir p  parametrning funksiyasi bo’lganligi uchun undan p ga nisbatan hosilalar olish 

masalasini ko’rib o’taylik. 

 Tasvirning ta’rifiga asosan 



0

)()( dttfepg pt  va shuning uchun 

   
  

 
0 0 0

' )()()()()()(' dtttfedttftedttfepg ptpt

p

pt  

 olingan natijadan  )()(' ttfpg   ekanligini ko’ramiz. 

 Demak tasvirning hosilasi )(ttf  boshlang’ich funksiyaning tasviriga teng ekan. Shuningdek, 

tasvirning yuqori tartibli hosilalari uchun  

 )()('' 2 tftLpg   

 )()(''' 3 tftLpg   

……………………… 

 )()1()()( tftLpg nnn    

 tengliklarni keltirib chiqarish mumkin. 

 Tasvirning hosilalari uchun topilgan munosabatlardan foydalanib quyidagi  

 
1)(

!



n

tn

p

n
etL



  

tenglikni keltirib chqaraylik. Darhaqiqat  







p
eLpg t 1

)(1  tenglikni nazarda tutib, uning uning 

hosilalarini hisoblaymiz: 

3121
)(

21
)('',

)(

1
)('

 







p
pg

p
pg  

1

)(

141
)(

!
)1()(,

)(

321
)('''









n

nn

p

n
pg

p
pg


 

Lekin biz  )()1()()( tftLpg nnn   ekanligini yuqorida hosil qilgan edik. Demak tetf )(  bo’lsa 

 tnnn etLpg )1()()(

1   bo’ladi. Natijada  

 
1)(

!
)1()1(




n

ntnn

p

n
etL



    yoki     
1)(

!



n

tn

p

n
etL



  

tenglikka erishamiz. Bu yerda 0  deb, ushbu 

 
1

!



n

n

p

n
tL  

muhim formulaga yana bir bora kelamiz. 

 

A guruh 

 

15.40.Agar     00'0  yy  va    pyty   bo’lsa, )()()()( tytytyty     funksyaning 

 tasvirni toping.       

15.41.Agar          pytyyyy  ,20',10',00  bo’lsa,       )(2)('2''''' tytytytyty   

ning tasvirini toping 

14.42.Agar          pytyyyy  ,20',10',00  bo’lsa,       )(2)('2''''' tytytytyty   ning 

tasvirini toping.    
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B guruh 

 

15.43.Agar          pytyvayyy  ,30',20',10  bo’lsa, 

      1)(4)('2''3'''  tytytytytF  ning tasvirini toping.   

15.44.  

t

tt dttetche
0

43 )2sin2(  tasvirni toping. 

15.45.  

t

dtеttt
0

t2247 )325(  tasvirni yeching. 

15.46. Agar      pytyy  ,00  bo’lsa,  u holda    

t

dytytF
0

)('   ning tasvirini toping.   

15.47. Agar     20',10  yy  bo’lsa,   )(3)('4'' tytyty   ning tasvirini toping.   

15.48. Agar       10",70',30  yyy  bo’lsa,     3)(2)('''6'''  tytytyty  ning tasvirini 

toping.   

15.49.  

t

dtеt
0

2 )3(sin  tasvirni yeching.    

15.50. 


t

еdtеt
0

24  tasvirni yeching.    

15.51. Davri 2T  bo’lgan funksiyani originalini toping.  













2,3/2

0,/21

tagart

tagart
tf  

 

  Tasvirga ko’ra originalni tiklash  

 

Tasvirga ko’ra originalni tiklash uchun oddiy hollarda (asosan elementar funksiyalarda) 15.1-

jadvaldan foydalaniladi. Boshqa hollarda yoyish birinchi va ikkinchi teoremalaridan foydalaniladi. 

Bu teorema kasr –ratsional funksiyalarni tasviridan )(/)()( pvpupF    originalga o’tishga imkon 

yaratadi. 


 





r

j

k

S
Sk

j

Sj
i

jpp

A
pF

1 1
1

,

)(
)(                 (15.4) 

koeffiyentlar SjA ,  quyudagi formula bilan aniqlanadi. 

  

















)(lim

)!1(

1
1

1

, pFpp
dp

d

S
A j

j

k

jS

S

pp
Sj  

Agar )(pv  ko’p handing ildizlari oddiy bo’lsa,  

)())...()(()( 21 kjn pppppppppv   

u holda  

,)(
1


 


n

j j

j

pp

A
pF  bu yerda 

 
 j

j

j
pv

pu
A

'
  

Tasvir funksiyasini (1/p) bo’yicha dajani qatorga yoyib hisoblash mumkin 

  ......
12

10 
n

n

p

a

p

a

p

a
pF  

 pF  qator Rp   da yaqinlashuvchi  )/lim( 1  


nn
n

aaR , u holda  

  ...
!

...
!2!1

2

210 
n

t
a

t
a

t
aatf

n

n  

qator ham t ning barcha qiymatlarini yaqinlashuvchi bo’ladi. 
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A guruh 

 

Quyidagi  pF  tasvirlarning originallarini toping. 

15.52.  
522 


pp

p
pF                       15.53.  

105

12
2 




pp

p
pF                

15.54.  
5

1

9 22 



 

pp

p
epF p             15.55.  

8

1
3


p

pF               

15.56.  
 4

1
2


pp

pF                           15.57.  
 4

1

22



pp

pF                 

B guruh 

 

Quyidagi tasvirlarning originallari topilsin  

15.58. 
105

12
2 



pp

p
           15.59.  

 53

1




p
pF          15.60.  

   23
21

1




pp
pF                 

15.61.  
  41

1
2


pp

pF                      15.62.  
 34

3
2 




ppp

p
pF               

15.63.  
 45

1
24 


ppp

pF                    15.64.  
 41

1

pp
pF


                  

15.65.  
  31

23

1

1
22 







p

p

p
pF               15.66.  

162

3
2 




pp

p
pF                 

15.67.  
342

2






pp

e
pF

p

                         15.68.  
  41 22 


pp

p
pF                 

 

С guruh 

Quyidagi tasvirlarning originallari tiklansin 

15.69. 
5

1

9 22 






pp

p
e p                                 15.70.  

3613 24

2




pp

p
pF               

15.71.  
 22

23

9




p

ep
pF

p

                                    15.72.  
   321

1






pppp

p
pF                 

15.73.  
23

24

pp

pp
pF




                                  15.74.  

pppp
pF

6116

1
234 

                

15.75.  
  11

1
3


pp

pF                

  

64-MAVZU.  DIFFERENSIAL TENGLAMALAR VA TENGLAMALAR SISTEMASINI 

OPERATSION HISOB USULLAR YORDAMIDA YECHISH. 

 

Faraz qilaylik,         1

1

10 0...0';0 

  n

n xxxxxx  boshlang’ich shartlarni qanoatlantiruvchi 

o’zgarmas koeffisiyentli n-tartibli oddiy differensial tenglama 
             ,... 0

1

1

1

1 tftxatxatxatxa n

n

n

n  

                  (15.5) 

berilgan bo’lsin. Hamda    pXtY 
  va    pFtf   bo’lsin. Laplas almashtirish natijasida 

       pBpFpYpA  , bu yerda    pBpA , -ko’p hadlar. Bu tenglamani yechib, 

 
   

 pA

pBpF
pY


  ni olamiz. 
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 Endi umumiy holda ikkinchi tartibli chiziqli o’zgarmas koeffisentli bir jinsli bo’lmagan 

differensial tenglamaning 

                           )(''' tbyayy                               (15.6) 

00 ')0(')0( yyvayy   

boshlang’ich shartlarni qanoatlantiruvchi yechimning tasvirini topaylik. Buning uchun (15.6) 

tenglamaning har ikkala tomonidan Laplas almashtirishi olamiz 

       LybLyaLyL  '''  

yoki  

 Lpybypypayopypyp  )())0()(()0(')()(2  

yordamchi chiziqli tenglamaga kelamiz. Bundan  

    )0()0(')0()( 2 ayypyLbapppy    

tenglamani hosil qilamiz va uni yechib  

 
bapp

yyapL
py






2

)0(')0()(
)(


                (15.7) 

tasvirni topamiz. Agar differensial tenglamaning o’ng tomoni )(t  va yechimning boshlang’ich 

00 ', yy  qiymatlari berilgan bo’lsa (15.7) tenglamadan )(ty  yechimni yuqoridagi jadval yordamida 

tiklash mumkin. 

 

A guruh 

 

15.76. 02'3''  yyy  differensial tenglamaning 1)0(',0)0(  yy  boshlang’ich shartni 

qanoatlantiruvchi yechimi topilsin. 

Yechish: Tasvirini  yLpy )(  orqali belgilasak, ''' yvay  funksiyalarning tasvirlari quyidagicha 

aniqlanadi:  

    )0(')0()(''),0()(' 2 ypypypyLypypyL   

Berilgan differensial tenglamaning har ikkala tomonidan Laplas almashtirishi olib, yordamchi 

algebraik tenglamaga kelamiz;  

          02'3'',002'3''  yLyLyLLyyyL  yoki 

0)(2))0()((3)0(')0()(2  pyypypypypyp  

misolning shartiga ko’ra 1)0(',0)0(  yvay  ekanligini hisobga olsak, )( py  tasvirga 

nisbatan 01)(2)(3)(2  pyPyppyp  yoki   123)( 2  pppy  tenglamaga ega bo’lamiz. Bu 

tenglamadan izlanayotgan yechimning tasviri 

2

1

1

1

23

1
)(

2 








pppp
py  

topiladi va jadvaldagi 3– formuladan uning o’zi  tt eety 2)(    ekanligi aniqlanadi.   

15.77.   10,02'  yyy    15.78. 0)0(,'  yeyy t   15.79.     00'0,09''  yyyy          

 

)(' tcyy   differensial tenglamaning 0)0( yy   shartni qanoatlantiruvchi yechimi topilsin: 

15.80.  а) 3)(;0;2 0  tyc       в)  ttyc 5)(;1;1 0                  

15.81.  
tetyc 3

0 )(;1;4              15.82.  ttyc sin)(;2;0 0              

15.83.  
ttetyc  )(;2;0 0           

 

B guruh 

 

)(''' tbyayy   differensial tenglamaning 00 ')0(',)0( yyyy   shartlarni qanoatlantiruvchi 

yechimi topilsin, agar 
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15.84. tetyyba 3

00 )(;0';0;3;2    

15.85. 0)(;2';1;3;3 00  tyyba                        

15.86. 5)(;1';1;10;7 00  tyyba                     

15.87.  2)(;0';0;3;0 2

00  tetyyba             

15.88.  ttyyba sin)(;0';1;1;2 00                   

15.89.  ttyyba 3sin)(;0';0;0;4 00                  

15.90.  0)(;2 2

2

2

11  tccbca            

15.91.  tctsba  cos)(;;0 2        

15.92. Yuqori tartibli  tyyy IV sin'')(    differensial tenglamaning 

0)0(''')0('')0(')0(  yyyy  shartlarni qanoatlantiruvchi yechimi topilsin. 

15.93.     00',10,2'''  yyeyyy t                       

15.94.       00'',10',00,06'11''6'''  yyyyyyy              

     

     С guruh 

 

Quyidagi birinchi tartibli, chiziqli, o’zgarmas koiffisentli differensial tenglamalar sistemasining 

berilgan boshlang’ich shartlarni qanoatlantiruvchi yechimi topilsin: 

15.95.














5)0(,12

0)0(,2

yyx
dt

dy

xyx
dt

dx

 

Yechish. Tasvirga o’tib oddiy tenglamalar sistemasini tuzamiz 

     

     











p
pypxpyp

pypxpxp

1
25

2

 

sistemani x  va y  larga nisbatan yechamiz. 

 
  

 
  31

145
,

31

210 2











ppp

pp
py

ppp

p
px  

Original topish uchun §15.2da keltirilgan yoyish usulidan foydalanamiz. U holda  

tttt eeyeex 33

3

8
2

3

1
;

3

8
2

3

2
 

. 

15.96 

 













20,2

2)0(,2

yx
dt

dy

xy
dt

dx

                               15.97.

 













10)0(,34

,43

yxyx
dt

dy

yx
dt

dx

        

15.98 . 














2)0(,02

1)0(,04

yyx
dt

dy

xyx
dt

dx

           15.99.  














0)0(,0

0)0(,

yyx
dt

dy

xtyx
dt

dx

 

            

J A V O B L A R 

 

15.1.  Mavjud     15.2. Mavjud emas 

15.3.а) iSp   ekanligini nazarda tutib, xosmas integralning ta’rifiga ko’ra, quyidagilarga ega 

bo’lamiz:  
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)
1

1(lim
1

0
lim

1
lim)()(

000
p

e
p

b
e

p
dtedtedttfepg pb

b

pt

b

b

pt

b

ptpt  



















  bu yerda pbe  

SbSbSbbiSbbiSpb ebbebibeeeee    22)( sincossincos  bundan 0Re  Sp  

ekanligi hisobiga 0limlim  







pb

b

pb

b
ee .  

Natijada moduli nolga intilgan  kompleks funksiyaning o’zi ham nolga intiladi, ya’ni 

0lim 



pb

b
e  va 

p
pg

1
)(   natijaga erishamiz.    15.4.   

p

13
 

15.5.   Tasvirning ta’rifiga ko’ra va ReRe p  bo’lganligidan 













































p
e

p

ed
p

ed
p

dtedteepg

bp

b

tp

b

b

tpptpt

1
)1(lim

1

)(lim
1

)(
1

)(

)(

)(

00

)(

0

)(

0      

kelib chiqadi, ya’ni  







p
eL t 1

. Agar 2- misolda      ni    ga almashtirsak )Re(Re p u 
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15.76. Tasvirini  yLpy )(  orqali belgilasak, ''' yvay  funksiyalarning tasvirlari quyidagicha 

aniqlanadi:     )0(')0()(''),0()(' 2 ypypypyLypypyL   
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65-MAVZU. IKKINCHI TARTIBLI XUXUSIY HOSILALI DIFFERENSIAL 

TENGLAMALARNING KANONIK FORMULALARI VA TASVIRI. XARAKTERISTIK 

TENGLAMASI. KOSHI MASALASINING QO’YILISHI. 

 Tor tebranish tenglamasi matematik fizikaning oddiy tenglamasi hisoblanadi. Uning 

ko’rinishi quyidagicha  
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                  (16.1) 

bu yerda /2 Ta  , T – tor nuqtalaridagi taranglik kuchi,  -tor materiali zichligi,  txu ,  - tor 

nuqtalarining t vaqtda muvozanat vaziyati atrofidagi ko’chishi. (16.1) quyidagi boshlang’ich 

shartlarni qanoatlantiradi: 
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harakat tenglamasi (16.1) ning (16.2) boshlang’ich shartlarni qanoatlantiruvchi  0,  tx  

yechimini topish Koshi masalasi deyiladi. 

 Bu masalani yechishda Dalamber usuli qo’llanilishi mumkin. Buning uchun (16.1) 

tenglamaning umumiy yechimi quyidagicha izlanadi: 

     ., 21 atxfatxftxu   

Bu yerda 21, ff -ixtiyoriy ikki marta differensiallanuvchi funksiya bo’lib, (16.2) shartlardan topiladi 

va umumiy yechim quyidagi ko’rinishga ega: 
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 66-MAVZU. BIR O’LCHOVLI TO’LQIN TENGLAMALARI UCHUN KOSHI MASALASI. 

DALAMBER FORMULASI 
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boshlang’ich shartlarni qanoatlantiruvchi yechimini  topish talab etiladi. Bu (16.4) tenglamani 

yechishga Fur’e usulini  qo’llash mumkin. U holda  txu ,  yechim  qator yordamida ifoda qilinadi: 
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B guruh 

 

16.11. Uzunligi l bo’lgan  ikki tomoni mahkamlangan ( 0x  va lx  ) tor nuqtalarining  ko’chishi  
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qanoatlantiruvchi yechimini  toping. 

16.12.  Ikki uchi mahkamlangan ( 0x  va lx  ) tor boshlang’ich vaqtdagi holati  parabola 

ko’rinishida    xlxlhu  2/4 . Torning abtsissa o’qi bo’yicha ko’chishini toping (boshlang’ich 

tezlik hisobga olinmasin). 

16.13  Torning boshlang’ich holatdagi ko’rinishi OAB siniq chiziq ko’rinishda bo’lsa, ixtiyoriy t  

vaqtdagi  txu ,  tor nuqtalari ko’chishini toping (16.1- chizma). 

   

 

 

 

 

                                    

 

 

 

16.1- chizma 

16.14. Ikki tomoni mahkamlangan tor nuqtalarining boshlang’ich  ko’chishi nolga   va  tezligi        
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16.16. Torning ikkala tomoni mahkamlangan ( 0x  va 2x ). Boshlang’ich holatda  22 xxu  . 

Ixtiyoriy t vaqtga tor nuqtalarning  txu ,  ko’chishini toping. 
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16.17. Differensial tenglamaning   00
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16.18. Differensial tenglamaning  









 exeagarxe

exagarx
xfu

t 2/,

2/0,
0

 va 0
0


 exx

uu  

shartlarni qanoatlantiruvchi yechimini toping. 

 

   

С guruh 

16.19.
2

2

x

u

t

u









 tenglamaning quyidagi boshlang’ich shartlarni qanoatlantiruvchi yechimini toping.  
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16.21. Yarim cheksiz  sterjenning chapdagi oxiri issiqlik о’tkazmaydigan bо’lsa va issiqlik 

tarqalishining boshlang’ich   tezligi quyidagi  
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formula bilan berilgan 

bо’lsa, issiqlik tarqalish tenglamasining yechimini toping. 

16.22. Yupqa bir jinsli, uzunligi   ga teng bо’lgan  sterjen berilgan. U tashqi muhitdan ajratilgan 

bо’lib, boshlang’ich  harorati 
2

)x(cx
)x(f



 
  ga teng. Sterjenning  oxirlarida nolga teng bо’lgan  

harorat saqlanadi. Sterjenning ixtiyoriy  0t   vaqtdagi  harorati aniqlansin. 

16.23. Umumiy OZ о’qqa ega bо’lgan ikki silindr orasidagi fazoda issiqlikning statsionar tarqalishi 

qonunini toping. Silindrlar  sirtlarida harorat о’zgarmas.  
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       atxatxSdS
a

atxatxtxu

atx

atx

sinsin
2

1
2cos2cossin

2

1
2cos2cos

2

1
,  





. 

16.2.  xt .   16.3.  tx sin    16.4. Bu yerda     2,cos,1  xxxa  , u holda  

       ttxdS
a

txtxtxu

tx

tx

2coscos2
2

1
coscos

2

1
,  





 . Agar 
3


t  bo’lsa, u holda 

3

2
cos

2

1

3
,











xxu .   16.5.  

   
tx

tx

tx

tx

tx
sinsin

112

1
22























   16.6.  txu  1  

16.7.   aatxu /sincos                16.8. xu sin   16.9. xtu      

16.10. 
 a

ttatxu
2

,cossin


  bo’lganda 
 a

u
2


  bo’ladi 



431 

 

16.11. O’rganilayotgan holat uchun   0x . Demak  ,...2,10  nbn , 
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Demak yechimni quyidagicha yozish mumkin: 
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Ko’rsatma:Yechim quyidagicha  izlanadi. 
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x
 almashtirish bajarib javobni  

soddalashtiring.  

16.20.  Sterjen uzunligi cheksiz bo’lganligi uchun, (16.5) tenglamaning yechimi Puasson integrali 

orqali ifoda qilinadi:
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Bu yerda  21, xx  oraliqda temperaturа 0u  o’zgarmas, oraliqdan tashqarida nolga teng, u holda 

yechim quyidagicha bo’ladi. 
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Bu integralni shakl almashtirish bilan hisoblab, yechimni olamiz: 
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Kо’rsatma. Sterjen haroratining tarqalish qonuni quyidagi tenglama bilan beriladi: 

2

2
2

x

u
a

t

u









. 

 Boshlang’ich sharti 
20t

)x(cx
)x(fu



 



 va chegaraviy shartlari 0uu
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 tengliklar  

bilan beriladi. 

16.23. .
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 Kо’rsatma. u  funksiya   va  z  larga bog’liq 

emas deb faraz qilib, silindrik koordinatalar sistemasiga о’ting.  

                                           

 

 

67-MAVZU. EHTIMOLLAR NAZARIYASINING PRIDMETI. ASOSIY TUSHUNCHALAR. 

EHTIMOLLIKLARNING KLASSIK TARIFI. NISBIY CHASTOTA. EHTIMOLLIKNING 

GEOMETRIK TA’RIFI 

 

Ehtimol termini hodisaning amalgam oshish, ro’y berish imkoniyatining obyektiv o’lchovini 

ifodalaydi. 

Biror tajriba natijasida sondagi neee ,...,, 21  elementar hodisalardan birortasi ro’y berishi 

mumkin bo’lsin, ya’ni  neeeU ,...,, 21  bo’lsin.  Bu elementar hodisalarga quyidagi shartlarni 

qo’yamiz: 

1) hodisalar juft-jufti bilan birgalikda emas, boshqacha qilib aytganda, istalgan ikkita ie  va je  

 ji   hodisa uchun ulardan biri ro’y bersa, ikkinchisi albatta ro’y bermaydi. 

2) neee ,...,, 21  hodisalar yagona mumkin bo’lgan hodisalar, ya’ni ularning birortasi albatta ro’y 

berishi lozim. 

3) neee ,...,, 21  hodisalar teng imkoniyatli. Bu shart neee ,...,, 21  hodisalardan birortasining 

boshqalaridan ko’proq ro’y berishiga yordam beradigan hech qanday obyektiv sabablar yo’qligini 

anglatadi. 

Aytaylik, A hodisa berilgan bo’lib, u  niei ,1  elementar hodisalardan ba’zilari ro’y bergandagina 

ro’y bersin. Bunday holda biz  niei ,1  elementar hodisalardan ro’y berishi A hodisaning ro’y 

berishiga ham olib keladiganlarini A hodisa qulaylik tug’diradigan hodisalar deb ataymiz. 

Aytaylik, qaralayotgan n ta neee ,...,, 21  elementar hodisadan m tasi A hodisaning ro’y berishiga 

qulaylik tugdirsin, ya’ni  
mkkk eeeA ,...,,

21
  bo’lsin. 

1. Ehtimolning klassik ta’rifi. A hodisaning ehtimoli deb A hodisaning ro’y berishiga 

qulaylik tug’diruvchi hodisalar sonining teng imkoniyatli barcha elementar hodisalar soniga nisbatiga 

aytiladi va quyidagicha belgilanadi:  

 
sonihodisalarelementarbarcha

sonihodisalarelementarkirgangaA

n

m
AP   

Ehtimolning xossalari.  
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a) muqarrar hodisaning ehtimoli birga teng:  

  1UP . 

b) mumkin bo’lmagan hodisaning ehtimoli nolga teng: 

  0VP , 

c) istalgan A hodisaning ehtimoli quyidagi qo’sh tengsizlikni qanoatlantiradi: 

  10  AP . 

  Klassik ta’rifdan foydalanib masalalar yechishda kombinatorika elementlari muhim rol o’ynaydi, 

shuni e’tiborga olib kombinatorikaga doir ba’zi tushunchalar bilan tanishib o’taylik. 

 Har qanday narsalardan tuzilgan va bir – biridan yo shu narsalarning tartibi bilan, yoki shi 

narsalarning o’zlari bilan farq qiluvchi turli gruppalar birlashmalar deb ataladi. 

 Birlashmalar uch xil bo’lishi mumkin: o’rinlashtirish, o’rin almashtirish va gruppalash. 

Ularning har birini ko’rib chiqaylik. 

 1) n elementini m tadan (bunda nm  ) o’rinlashtirish deb shunday birlashmalarga aytiladiki, 

ularning har birida berilgan n ta elementdan olingan m ta element bo’lib, ular bir – biridan yo 

elementlari bilan, yoki elementlarning tartibi bilan farq qiladi. n ta elementdan m tadan barcha 

o’rinlashtirishlar soni m

nA   kabi belgilanib, u  

    1...1  mnnnAm

n  

formula bilan hisoblanadi.  

 2) Agar o’rinlashtirishlar n ta elementdan n tadan olingan bo’lsa (ya’ni faqat elementlarining 

tartibi bilan farq qilsa), bunday o’rinlashtirishlar o’rin almashtirishlar deb ataladi, u holda yuqoridagi 

formulaga ko’ra n ta elementdan barcha o’rin almashtirishlar soni quyidagicha bo’ladi: 

  !1...1 nnnPn   

 3) Agar n ta elementdan m tadan tuzish mumkin bo’lgan barcha o’rinlashtirishlardan bir – 

biridan eng kamida bir element bilan farq qiladiganlarini tanlab olsak, u holda gruppalar 

(kombinatsiyalar) deb atalgan birlashmalarni hosil qilamiz. 

 n ta elementdan m tadan barcha gruppalashlar (kombinatsiyalar) soni  

 
    

!

1...1

!!

!

m

mnnn

mnm

n
C m

n





  

formula yordamida topiladi. 

 Yuqoridagi 3 ta formula uchun n

m

n

m

n PCA   munosabat o’rinlidir. 

   2. Ehtimolning geometrik ta’rifi. Biror Q soha berilgan bo’lib, bu soha 1Q  sohani o’z 

ichiga olsin, Q sohaga tavakkaliga tashlangan nuqtaning 1Q  sohaga tushish ehtimolini topish talab 

qilinadi. B yerda barcha elementlar hodisalar to’plami Q ning barcha nuqtalaridan iborat. Binobarin, 

bu holda klassik ta’rifdan foydalana olmaymiz. Tanlangan nuqta Q ga albatta tushsin va uning biror 

1Q  qismiga tushish ehtimoli shu 1Q  qismining o’lchoviga (uzunligiga, yuziga, hajmiga) proparsional 

bo’lib, 1Q  ning formasiga va 1Q  qism Q ning qayerda joylashganligiga bog’liq bo’lmasin. Bu 

shartlarda qaralayotgan hodisaning ehtimoli 

mesQ

mesQ
P 1  

formula yordamida aniqlanadi. Bu formula yordamida aniqlangan p funksiya ehtimolning barcha 

xossalarini qanoatlantirishini ko’rish qiyin emas. 

3. Ehtimolning statistik ta’rifi. Ehtimollar nazariyasining ko’pgina tatbiqlarida ehtimolning statik 

ta’rifi deb ataluvchi ta’rifdan foydalaniladi. Har birida biror hodisaning ro’y berishi yoki ro’y 

bermasligi kuzatiladigan tajribalarni sharoitni o’zgartirmagan holda cheksiz ko’p marta tajrorlash 

mumkin bo’lsin deb faraz qilaylik. Masalan, o’yin soqqasini yoki tangani tahslash, nishonga o’q 

uzish va shunga o’xshash tajribalarni cheksiz ko’p marta takrorlash mumkin. 

 Aytaylik, tajribalar soni n yetatlicha katta bo’lganda bizni qiziqtirayotgan A hodisa m marta 

ro’y bergan bo’lsin. 
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n

m
AW    nisbat A hodisaning nisbiy chastotasi deb ataladi. 

 Ko’p kuzatishlar shuni ko’rsatadiki, agar bir xil shart-sharoitda tajribalar o’tkazilib, ularning 

har birida sinovlar soni yetarlicha katta bo’lsa, u holda nisbiy chastota turg’unlik xossasiga ega 

bo’ladi.  

  

A guruh 

17.1.Gruppada 10 ta fan o’qitiladi. Agar har kuni 4 xil dars o’tilsa, bir kunlik darsni necha xil usul 

bilan taqsimlash mumkin?  

17.2. 8 ta stulga 8 kishini necha xil usul bilan o’tkazish mumkin?  

17.3. mn

n

m

n CC   tenglik o’rinli ekanini isbotlang.  

17.4. Ikkita tanga bir vaqtda tashlangan  2,1,0mm  marta gerbli tomon tushish ehtimolini toping.  

17.5. Yoqlariga 1, 2, 3, 4, 5, 6 raqamlar yozilgan ikkita soqqa bir vaqtda tashlanadi. Ikkala soqqada 

tushgan ochkolar yig’indisi 8 ga teng bo’lish ehtimolini toping.  

17.6. Ikkita soqqa tashlangan. Tushgan ochkolar yig’indisi beshga, ko’paytmasi to’rtga teng bo’lish 

ehtimolini toping.  

17.7. Tanga ikki marta tashlangan. Hech bo’lmaganda bir marta “gerbli” tomon tushishi ehtimolini 

toping.  

17.8. Yashikda 15 ta detal bo’lib, ulardan 10 tasi bo’yalgan. Yig’uvchi tavakkaliga 3 ta detal oladi. 

Olingan detallarning bo’yalgan bo’lishi ehtimolini toping.  

17.9. Abonent telefon nomerini terayotib nomerning oxirgi uchta raqamini eslay olmadi va bu 

raqamlarni turli ekanligini bilgani holda ularni tavakkaliga terdi. Kerakli raqamlar terilganligi 

ehtimolini toping.  

17.10.Sexda 6 erkak va 4 ayol ishlaydi. Table nomerlari bo’yicha tavakkaliga 7 kishi ajratilgan. 

Ajratilganlar orasida 9 ayol bo’lishi ehtimolini toping.  

17.11. Radiusi R bo’lgan doiraga radiusi r bo’lgan kichik doira joylashtirilgan. Katta doiraga 

tasodifan tashlangan nuqtaning kichik doiraga tushish ehtimolini toping. Nuqtaning doiraga tushish 

ehtimoli doira yuziga proporsional bo’lib, uning joylashishiga bog’liq emas deb faraz qilinadi. 

17.12. tekislik bir – biridan 2a masofada joylashgan to’gri chiziqlar bilan bo’lingan. Tekislikka  

radiusi ar   bo’lgan tanga tavakkaliga tashlangan. Tanga to’g’ri chiziqlarning birortasini ham 

kesmasligi ehtimolini toping.  

17.13. Ikki do’st kunduzgi soat 12 bilan 13 orasida tayin bir joyda uchrashishga va oldin kelgan kishi 

do’stini 1/4 soat kutib, kelmagandan kelmagandan keyin ketishga kelishib olishdi. Agar har bir kishi 

o’zining kelish momentini tavakkaliga (soat 12 bilan 13 orasida) tanlasa, ularning uchrashish 

ehtimolini toping. 

17.14.Ox o’qining uzunligi L bo’lgan OA kesmasiga ikkita  xB  va  yC  nuqta tavakkaliga 

qo’yilgan. Hosil bo’lgan uchta kesmadan uchburchak yasash mumkin bo’lishi ehtimolini toping. 

17.15. Radiusi R bo’lgan doira ichiga tavakkaliga nuqta tahslangan. Tahslangan nuqta doiraga ichki 

chizilgan: a) kvadrat ichiga; b) muntazam uchburchak ichiga tushish ehtimolini toping. Nuqtaning 

doira bo’lagiga tushish ehtimoli bu bo’lakning yuziga proporsional bo’lib, uning doiraa nisbatan 

joylashishiga bog’liq emas deb faraz qilinadi. 

 

68-MAVZU. EHTIMOLLIKLARNI QO’SHISH. HODISALARNING TO’LA GURUHI. 

EHTIMOLLIKLARNI KO’PAYTIRISH. TO’LA EHTIMOL. BAYES FORMULASI. 

 

 Berilgan hodisaga qulaylik tug’diruvchi hollarni bevosita hisoblash ancha bo’lishi mumkin. 

Shuning uchun hodisaning ehtimolini hisoblashda uni boshqa soddaroq   hodisalar kombinatsiyasi 

ko’rinishida ifodalash qulayroqdir. Biroq bunda boshqa hodisalarning kombinatsiyasi ko’rinishida 

ifodalashda hodisaning ehtimoli bo’ysunadigan qoidalarni bilish kerak. quyida ular bilan tanishib 

o’tamiz. 
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 1. Birgalikda bo’lmagan hodisalar ehtimollarini qo’shish teoremasi. Ikkita birgalikda 

bo’lmagan A va B hodisadan istalgan birirning ro’y berish ehtimoli bu hodisalar ehtimolarining 

yig’indisiga teng: 

     BPAPBAP  . 

 Umuman har ikkitasi birgalikda bo’lmagan bir nechta nAAA ,...,, 21  hodisalardan istalgan 

birining ro’y berish ehtimoli bu ehtimollarining yig’indisiga teng: 

       nn APAPAPAAAP  ...... 2121 . 

 Natija. Agar nAAA ,...,, 21  hodisalardan faqat bittasi albatta ro’y beradigan va ular birgalikda 

bo’lmagan hodisalar bo’lsa, u holda 

      1...21  nAPAPAP . 

 Xususiy holda, agar A va A  hodisalar o’zaro qarama – qarshi hodisalarni ifodalasa, u holda 

    1 APAP . 

 Bu teoremaga keyinroq misol ko’armiz. 

 2. Shartli ehtimollar. Hodisalarning bog’liqsizligi. Hodisalarning ehtimolini aniqlash 

asosida biror S shartlar komleksi yotishini aytgan edik. Agar  AP  ehtimolni hisoblash S shartlar 

kompleksidan boshqa hech qanday shartlar talab qilinmasa bunday ehtimol, shartsiz ehtimol deyiladi. 

Ko’p hollarda A hodisaning ehtimolini biror B hodisa (   0BP deb faraz qilinadi) ro’y bergan 

shartda hisoblashga to’g’ri keladi. Bunday ehtimol shartli ehtimol deyiladi va  BAP /  kabi 

belgilanadi. Agar ikkita A va B hodisadan birning ehtimoli ikkinchisining ro’y berishi yoki ro’y 

bermasligi natijasida o’zgarmasa, u holda bu hodisalar o’zaro bog’liqsiz hodisalar deyiladi, aksholda 

bu hodisalar o’zaro bog’liq hodisalar deyiladi. 

 Masalan, oq va qora sharlar solingan yashikdan olingan birinchi shar unga qayta solinsa, 

ikkinchi martaolingan sharning oq bo’lish ehtimoli birirnchi olingan sharning oq yoki qora bo’lishiga 

bog’liq emas. Shuning uchun birnchi va ikkinchi shar olish natijalari o’zaro bog’liqsiz bo’ladi. 

 Aksincha, agar birinchi olingan shar yashikka qayta solimasa, u holda ikkinchi marta shar 

olinishidagi natija birinchi marta shar olish natijasiga bog’liq ravishda o’zgaradi, chunki birinchi 

marta shar olinishi natijasida yashikdagi sharlarning sostavi o’zgaradi. Bu yerda biz bog’liq hodisalar 

misoliga egamiz.  

 Shartli ehtimollar uchun qabul qilingan belgilashlardan foydalanib, A va B hodisalarning 

o’zaro bog’liqsiz bo’lishi shartini  

   APBAP /   yoki     BPBAP /  

ko’rinishda yozish mumkin.  

3. Hodisalar ehtimollarini ko’paytirish teoremasi. Ikkita bog’liq hodisaning birgalikda ro’y  

berish ehtimoli ulardan birinchisining ehtimolini ikkinchisining birinchisi ro’y bergan shart ostidagi 

shrtli ehtimoliga ko’paytirilganiga teng va aksincha, ya’ni  

     
     ./

,/

BAPBPBAP

ABPAPBAP




 

 Xususiy holda, agar A va B hodisalar o’zaro bog’liq bo’lmasa, ularning birgalikda ro’y berish 

ehtimoli bu hodisalar ehtimolining ko’paytmasiga teng: 

     BPAPBAP  . 

 4. Birgalikda bo’lgan hodisalar ehtimollarini qo’shish teoremasi. Ikkita birgalikda bo’lgan A 

va B hodisadan hech bo’lmaganda birining ro’y berish ehtimoli bu hodisalar ehtimollari yig’indisidan 

ularning birgalikda ro’y berish ehtimolining ayrilganiga teng:  

       BAPBPAPBAP  . 

 Agar A va B hodisalar o’zaro bog’liq bo’lmasa, u holda ushbu formula o’rinli bo’ladi: 

         BPAPBPAPBAP   

Масала №1. Цехда иккита бригада бир хил махсулот ишлаб чикармокда. Кун давомида I 

бригада (II бригада) n дона (t дона) махсулот тайёрлади ва уларнинг m донаси (s донаси) олий 

навли деб топилди. Хар бир бригада тайёрлаган махсулотлар ичидан тасодифий равишда 
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биттадан махсулот танлаб олинди. Куйидаги тасодифий ходисаларнинг эхтимолликларини 

топинг: 

 А=I бригададан танланган махсулот олий навли, 

 В=II бригададан танланган махсулот олий навли эмас, 

 С=Иккала бригададан танланган махсулотлар олий навли, 

 D=Танланган махсулотларнинг факат биттаси олий навли, 

 Е=Танланган махсулотларнинг камида биттаси олий навли, 

                            n = 30 ,    m = 22   ,   t  = 50   ,   s = 44 

Ечиш.  Эхтимолликнинг классик таърифи буйича 

                          73,0
30

22
)( 

n

m
АР  

Карама-карши ходисаларнинг эхтимолликлари формуласига асосан 

                 12,0
50

6

50

44
11)(1)( 

t

s
ВРВР  . 

Ходисалар  купайтмаси таърифига асосан  С = А В   ва  А , В   богликмас ходисалар булгани учун 

эхтимолликларни купайтириш теоремаси буйича 

            64,088,073,0
50

44

30

22
)()()()(  ВРАРВАРСР  

D ходиса эхтимоллигини топиш учун   

                 D1 =  {Факат  I  бригададан танланган махсулот олий навли}  

                  D2 =  {Факат  II  бригададан танланган махсулот олий навли} 

тасодифий  ходисаларни киритамиз. 

Ходисаларни кушиш таърифига асосан  D = D1 + D2  деб ёзиш мумкин. ходисалар купайтмаси 

таърифига асосан  D1 = AB  ,  D2 = ВА   деб ёзиш мумкин. D1  ва  D2  биргаликда булмаган 

ходисалар булгани учун , эхтимолликларни кушиш ва купайтириш теоремаларига асосан ушбу 

натижани оламиз : 

                                 Р(D) = Р(D1 + D2) = Р (D1) + Р( D2) = Р(АВ) + Р( ВА ) =  

Р(А)Р(В)+Р( А )Р( В )= .3252,02376,00876,088,027,012,073,0
50

44

30

22
1

50

6

30

22









  

Энди  Е  ходисага карама-карши  Е  ходисани караймиз.  

Е  = {иккала махсулот хам олий навли эмас} = А В  булгани учун 

                               Р( Е ) = Р( А В) = Р( А )Р(В)=0,270,12=0,0324 

Бу холда 

                                            Р(Е) = 1- Р ( Е ) = 1- 0,0324 = 0,9676  0 ,97 . 

 

Масала №2. Омборда уч партия махсулот сакланмокда. Бу партиялардаги махсулотлар сони мос 

равишда n1, n2, n3 булиб, улар  p1, p2, p3 эхтимоллик билан сифатли булиши мумкин. Омбордаги 

махсулотлар ичидан битта махсулот тасодифий равишда танлаб олинди. 

а) Танланган махсулотни сифатли булиш эхтимоллигини хисобланг. 

б) Агар танланган махсулот сифатли булса, уни i-партияга тегишли булиш эхтимоллигини 

топинг. 

n1 = 10 ,  n2 = 15 , n3 = 20 , p1 = 0,9 , p2 = 0,8 , p3 = 0,7   i = II 

Ечиш.  а)  Махсулотни танлаб олишда ушбу учта натижа булиши мумкин. 

Е1 = {Танланган махсулот  I партиядан} 

Е2 = {Танланган махсулот  II партиядан} 

Е3 = {Танланган махсулот  III партиядан} 

Масала шартига асосан ва эхтимолликнинг классик таърифи буйича 
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Р(Е1) = 
9

2

45

10

201510

10

321

1 



 nnn
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Р(Е2) = 
9

3

45

15

321

2 
 nnn

n
 

Р(Е3) = 
9

4

45

20

321

3 
 nnn

n
 

Бунда ушбу    А = {Танланган махсулот сифатли}  тасодифий ходисанинг  Р(А)  эхтимоллиги 

кизиктиради.   Масала шартига кура  А  ходисанинг  шартли эхтимолликлари куйидагича : 

Р(А/E1) = p1 =0,9     , Р(А/E2) = p2 =0,8   , Р(А/E3) = p3 =0,7 

Бу холда тулик эхтимолик формуласига кура 

Р(А)= Р(E1)Р(А/E1) + Р(E2)Р(А/E2)+ Р(E3)Р(А/E3) =  7,0
9

4
8,0

9

3
9,0

9

2
 

= 78,0
9

7

9

8,24,28,1



 

б) Бу ерда  Р(E2/A)  шартли эхтимолликни хисоблаш талаб этилади. Бу эхтимолликни  Байес  

формуласи  буйича  топамиз : 

Р(E2/A) = 34,0
7

4,2

9

7

8,0
9

3

)(

)/()( 22 




АР

ЕАРЕР
 

Бу натижани шартсиз эхтимоллиги Р(E2) = 3/9 0,33  эди. Демак кузатув натижаси буйича  Е2  

эхтимоллиги  0,01 га ошди. 

17.16. Pul – buyum loteriyasida 1000 ta biletli har bir seriyaga 120 ta pul yutug’i va 80 ta buyum 

yutug’i to’g’ri keladi. Bitta loteriyasi bor kishiga pul yutug’i yoki buyum yutug’i, umuman yutuq 

chiqish ehtimolini toping.  

17.17. Merganning bitta o’q uzishda 10 ochko urish ehtimoli 0,15 ga, 9 ochko urish ehtimoli 0,35 ga, 

8 yoki undan kam ochko urish ehtimoli 0,5 ga teng. Merganning bitta o’q uzishda kamida 9 ochko 

urish ehtimolini toping.  

17.18. 10 ta detalli partiyada 8 ta standart detal bor. Tavakkaliga olingan ikkita detaldan kamida 

bittasi standart bo’lish ehtimolini toping.  

17.19. Uchta yashikning har birida 10 tadan detal bor. Birnchi yashikda 9 ta, ikkinchi yashikda 8 ta, 

uchinchi yashikda 7 ta standart detal bor. Har bir yashikdan tavakkaliga bittadan detal olinadi. 

Olingan uchala detal standart bo’lish ehtimolini toping.  

17.20. Yashikda 10 oq va 5 ta qora shar bor. Yashikdan ikki marta tavakkaliga bittadan shar olinadi. 

Olingan sharlar yashikka solinmaydi. Agar birinchi olingan shar qora bo’lsa (A hodisa), ikkinchi 

olingan shar oq bo’lish (B hodisa) ehtimolini toping.      

17.21. Yashikda 6 ta shar bor, ulardan uchtasi qizil rangda. Yashikdan tavakkaliga 2 ta shar olidi. 

Ikkala sharning ham qizil rangda bo’lish ehtimolini toping. 

17.22. Ikkita mergan bittadan o’q uzishdi. Birinchi merganningnishonga tekkazish ehtimoli 0,7 ga, 

ikkinchisiniki esa 0,6 ga teng. Merganlardan aqalli bittasining nishonga tekkazish ehtimolini toping.  

17.23. Student imtihonga programmadagi 25 ta savoldan 20 tasini bilib keldi. Imtihon oluvchi 

studentga 3 ta savol berdi. Studentning uchala savolni ham bilish ehtimolini toping.   

17.24. Student imtihon biletlaridan ba’zilarini bilmaydi. Student uchun qaysi holda u bilmaydigan 

biletni olish ehtimoli kichik bo’ladi: birinchi bo’lib olgandami yoki eng oxirida olgandami?    

17.25. Uchta o’yin soqqasi tashlandi. Kamida bitta soqqada 6 ochko tushish ehtimolini toping.  
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69-mavzu. EHTIMOLLIKLARNING TAQSIMOT FUNKSIYASI. DISKIRET TASODIFIY 

MIQDORLAR. BERNULLI TAQSIMOTI. PUASSON TAQSIMOTI. GEOMETRIK VA 

GIPERGEOMETRIK TAQSIMOTLAR 
  

 Murakkab hodisalarning ehtimolarini hisoblashda ko’pincha bu hodisalarga qo’shish va 

ko’paytirish teoremalarini birga tatbiq qilib hosil qilingan formulalardan foydalanishga to’g’ri keladi. 

Quyidagi ana shunday muhim formulalarning ba’zilari bilan tanishib o’tamiz.  

 1. To’la ehtimol formulasi. Faraz qilaylik, А hodisa n ta juft – jufti bilan birgalikda bo’lmagan 

nHHH ,...,; 21  hodisalar (gipotezalar)ning bittasi va faqat bittasi bilangina ro’y berishi mumkin 

bo’lsin, boshqacha qilib aytganda: 

nAHAHAHA  ...21  (A – murakkab hodisa). 

 Bu yerda  jiVAHAH ji  , u holda birgalikda bo’lmagan hodisalar ehtimollarini 

qo’shish teoremasiga asosan: 

       nAHPAHPAHPAP  ...21 . 

 Ko’paytirish teoremasiga ko’ra      iii HAPHPAHP /  ekanligini e’tiborga olsak, u 

holda 

             nn HAPHPHAPHPHAPHPAP /...// 2211   

yoki 

     



n

i

ii HAPHPAP
1

/ . 

Bu tenglik to’la ehtimol formulasi deyiladi. To’la ehtimol formulasidan foydalanib, Bayes 

formulasi yoki gipotezalar ehtimollari formulasi deb ataluvchi muhim formulani hosil qilish mumkin. 

2. Bayes formulasi. Birgalikda bo’lmagan nHHH ,...,; 21  hodisalarning (gipotezalarning) 

to’la gruppasi berilgan bo’lib, tajribani o’tkazishga qadar ularning har birining   niHP i ,1,   

ehtimollari tayin qiymatiga ega bo’lsin. Tajriba natijasida A hodisa ro’y berdi degan shart ostida 

 niH i ,1  gipotezalarning ehtimollari tajribadan so’ng qanday bo’ladi? 

iH  va A hodisalarning ko’paytmasi uchun ushbu  

         iiii HAPHPHAPAPAHP //   

formulaning o’rinliligidan 

 
   

 AP

HAPHP
AHP ii

i

/
/   

munosabatga ega bo’lamiz, bu yerda to’la ehtimol formulasini qo’llasak, ushbu Bayes formulasi deb 

ataluvchi formulani hosil qilamiz: 

 
   

   



n

k

kk

ii
i

HAPHP

HAPHP
AHP

1

/

/
/

. 

 Bu formulalar yordamida yechiladigan masalalarni ko’raylik. 

1- masala. Omborga 360 ta mahsulot keltirildi. Bulardan 300 tasi 1 – korxonada tayyorlangan 

bo’lib, ularning 250 tasi yaroqli mahsulot; 40 tasi 2-korxonada tayyorlangan bo’lib, ularning 30 tasi 

yaroqli hamda 20 tasi 3-korxonada tayyorlangan bo’lib, ulardan 10 tasi yaroqli. Tavakkaliga olingan 

mahsulotning yaroqli bo’lish ehtimolini toping. 

Tavakkaliga olingan mahsulot uchun quyidagi gipotezalar o’rinli bo’ladi: 

1H  gipoteza – mahsulotning 1 – korxonada tayyorlangan bo’lishi; 

2H  gipoteza – mahsulotning 2 – korxonada tayyorlangan bo’lishi; 

3H  gipoteza – mahsulotning 3 – korxonada tayyorlangan bo’lishi. 

Ularning ehtimollari quyidagicha bo’ladi: 

      .
18

1
;

9

1
;

6

5
321  HPHPHP  
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Agar olingan mahsulotning yaroqli bo’lishini A hodisa deb belgilasak, u holda bu hodisaning turli 

gipotezashartlari ostidagi ehtimollari quyidagicha bo’ladi: 

      .
2

1
/;

4

3
/;

6

5
/ 321  HAPHAPHAP  

 Yuqorida topilganlarni to’la ehtimol formulasiga qo’yib, izlanayotgan hodisa ehtimolini 

topamiz: 

              .
36

29

2

1

18

1

4

3

9

1

6

5

6

5
/// 332211  HAPHPHAPHPHAPHPAP  

2-masala. Ikki mergan nishonga bittadan o’q uzdi. Birinchi merganning o’qi nishonga 0,8 ehtimol 

bilan, ikkinchi merganniki esa 0,4 ehtimol bilan tegadi. O’q uzilgandan so’ng nishonga bitta o’q 

tekkanligi (A hodisa) ma’lum bo’ldi, bu o’qni birinchi mergan uzgan bo’lishi ehtimolini toping. 

 Tajriba o’tkazishdan oldin quyidagi gipotezalarni qo’yamiz:   

1H  - birinchi mergan otgan o’q ham, ikkinchi mergan otgan o’q ham nishonga tegmaydi;  

2H  - ikkala merganning otgan o’qi ham nishonga tegadi; 

3H  - birinchi merganing otgan o’qi nishonga tegadi, ikkinchisiniki esa tegmaydi; 

4H  - birinchi merganing otgan o’qi nishonga tegmaydi, ikkinchisiniki esa tegadi. 

 Gipotezalardan bittasi va faqat bittasi tajriba natijasida albatta ro’y beradi, ya’ni 1H , 2H , 

3H , 4H  lar bog’liq bo’lmagan hodisalarning to’liq gruppasini tashkil etadi. 

 Bu gipotezalarning tajribadan oldingi ehtimollari: 
 

 

 

  .08,04,02,0

,48,06,08,0

,32,04,08,0

,12,06,02,0

1

1

2

1









HP

HP

HP

HP

 

Bu gipotezalarda kuzatilayotgan A hodisaning shartli ehtimollari quyidagilarga teng: 

        1/,1/,0/,0/ 4321  HAPHAPHAPHAP . 

 Tajribadan keyin (A hodisa ro’y berganidan keyin) 1H , 2H  gipotezalar ro’y bermasligi 

ma’lum bo’ladi. 

 3H  va 4H  gipotezalarning tajribadan keyingi ehtimollari Bayes formulasiga ko’ra 

quyidagicha: 

 

  .
7

1

108,0148,0

108,0
/

;
7

6

108,0148,0

148,0
/

4

3













AHP

AHP
 

Demak, nishonga tekkan o’qning birinchi merganga tegishli bo’lish ehtimoli 
7

6
 ekan. 

3. Agar biror A hodisaning ro’y berish yoki ro’y bermasligini kizatish uchun bir nechta tajribalar 

o’tkazilayotgan bo’lib, ularning har biriga A hodisaning ro’y berish yoki ro’y bermaslik ehtimoli 

qolgan tajribalarning natijalariga bog’liq bo’lmasa (bog’liq bo’lsa), u holda bu tajribalar A hodisaga 

nisbatan bog’liq bo’lmagan (bog’liq bo’lgan) tajribalar ketma-ketligini tashkil etadi deyiladi. 

 Masalan, yashikda s ta oq va l ta qora shar bo’lsin. Shu yashikdan bir necha marta bittadan 

shar olish tajribalari ketma-ketligini ko’raylik. Bunda har bir tajribadan so’ng olingan shar yashikka 

qaytarib solinsa (qaytarib solinmasa), bu tajribalar ketma-ketligi bir-biriga bog’liq bo’lmaydi (bir-

biriga bog’liq bo’ladi). 

 Bog’liq bo’lmagan n ta tajriba o’tkazilayotgan bo’lib, har bir tajribada kuzatilayotgan A 

hodisaning ro’y berish ehtimoli p va ro’y bermaslik ehtimoli pq 1   bo’lsin. Bu holda 

kuzatilayotgan A hodisaning n ta tajribada k marta ro’y berish ehtimoli  kPn  quyidagi formula 

yordamida topiladi: 

   nkqCkP knk

nn   0,  

bu yerda 
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1...21

knk

n

k

knnnn
C k

n





 . 

Bu formula Bernulli formulasi deyiladi. 

3-masala. Chigitning unuvchanligi 80 % bo’lsa, ekilgan 4 ta chigitdan:  

a) uchtasining unib chiqish; b) hech bo’lmaganda ikkitasining unib chiqish ehtimolini toping. 

 a) Shartga ko’ra 2,0;8,0;3;4  qpkn . Bernulli formulasiga ko’ra: 

  4096,02,08,03 33

44  CP . 

 b) A hodisa ekilgan 4 ta chigitdan 2 tasi yoki 3 tasi, yoki 4 tasi unib chiqishini, ya’ni hech 

bo’maganda ikkitasining unib chiqishini bildirsin. Ehtimollarni qo’shish teoremasiga ko’ra: 

  44 PAP   (yoki 2, yoki 3, yoki 4)      432 444 PPP  . 

 34P  ehtimol (a) punktda hisoblangan; 

  1536,02,08,02 222

44  CP ; 

  4096,02,08,04 044

44  CP . 

Demak,   9728,0AP . 

 4-masala. Bitta detalning yaroqsiz bo’lish ehtimoli 05,0p  bo’lsin.ixtiyoriy olingan 10 000 

detal ichida yaroqsiz detallarning soni 50 tadan ko’p bo’lmaslik ehtimolini toping. 

   - yaroqsiz detallar soni bo’lsin. 

.50,...,2,1,0:  

 

       










50

0

10000

10000

50

0

10000

10000

95,005,0500

?...500

k

kkk

k

n CkPP

P




 

(bundan keyingi hisoblash ancha qiyin, shuning uchun ularni keltirmaymiz). 

3-masala. Texnik kontrol bo’limi 24 ta detaldan iborat partiyani tekshirmoqda. Detalning standart 

bo’lish ehtimoli 0,6 ga teng. Standart deb tan olinadigan detallarning eng katta ehtimolli sonini 

toping. 

 Shartga ko’ra  4,0;6,0;24  qpn . Standart deb tan olingan detallarning eng katta 

ehtimolli sonini quyidagi qo’sh tengsizlikdan topamiz: 

pnpkqnp  0 . 

144,06,024  qnp  butun son bo’lgani uchun eng katta ehtimolli son ikkita: 

140 k  va 1510 k . 

 

B guruh  

 

17.26. Sportchilar gruppasida 20 chang’ichi, 6 velosipedchi va 4yuguruvchi bor. Saralash normasini 

bajarish ehtimoli chang’ichi uchun 0,9 ga, velosipedchi uchun 0,8 ga, yuguruvchi uchun 0,75 ga teng. 

Tavakkaliga ajratilgan sportchining normani bajara olish ehtimolini toping.  

17.27. Birinchi yashikda 10 ta detal bo’lib, ulardan 15 tasi standart, ikkinchi yashikda 30 detal bo’lib, 

ulardan 24 tasi standart, uchinchi yashikda 10 ta detal bo’lib, ulardan 6 tasi standart. Tavakkaliga 

tanlangan yashikdan tavakkaliga olingan detalning standart bo’lish ehtimolini toping. 

17.28. 1 – masala shartida, agar tavakkaliga olingan mahsulot yaroqli ekanligi ma’lum bo’lsa, uni 1 – 

korxonada tayyorlangan bo’lish ehtimolini toping. 

17.29. Ichida 2 ta shar bo’lgan idishga bitta oq shar solinib, shundan keyin idishdan tavakkaliga bitta 

shar olingan. Sharlarning dastlabki tartibi (rangi bo’yicha) haqida mumkin bo’lgan barcha gipotezalar 

teng imkoniyatli bo’lsa, u holda olingan sharning oq rangda bo’lish ehtimolini toping.  

17.30. Benzokolonka joylashgan shossedan yuk mashinalari sonining o’sha shossedan o’tadigan 

yengil mashinalar soniga nisbatan 3:2 kabi. Yuk mashinasining benzin olish ehtimoli 0,1 ga teng, 

yengilmashina uchun bu ehtimol 0,2 ga teng. Benzokolonka yoniga benzin olish uchun mashina 

kelibto’xtadi. Uning yuk mashina bo’lish ehtimolini toping. 

17.31. Chigitning unuvchanligi 70 % bo’lsa, ekilgan 5 ta chigitdan: a) uchtasining; b) ko’pi bilan 

uchtasining; c) kamida uchtasining unib chiqish ehtimolini toping. 
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17.32. Ikki teng kuchli raqib shaxmat o’ynamoqda. Qaysi ehtimol kattaroq:  

a) raqiblardan birining ikki partiyadan bittasini yutish ehtimolimi yoki to’rt partiyadan ikkitasini 

yutish ehtimolimi? 

b) to’rt partiyadan kamida ikkitasini yutish ehtimolimi yoki besh partiyadan kamida uchtasini yutish 

ehtimolimi? Durang natijalar e’tiborga olinmaydi. 

17.33. Ikki  mergan bir vaqtda nishonga o’q uzmoqda. Bitta o’qni uzishda nishonga tekkizish 

ehtimoli birinchi mergan uchun 0,8 ga, ikkinchi mergan uchun 0,6 ga teng. Agar bir yo’la 15 marta 

o’q uziladigan bo’lsa, ikkala merganning ham nishonga tekkizishlarning eng katta ehtimolli sonini 

toping.  

17.34.  Agar 49 ta bog’liq bo’lmagan tajribada hodisa ro’y berishning eng katta ehtimolli soni 30 ga 

teng bo’lsa, tajribalarning har birida hodisaning ro’y berish ehtimoli p ni toping.   

 

70-mavzu. Ehtimollar taqsimotining zichlik funksiyasi. Absalyut uzluksiz tasodifiy miqdorlar. 

Tekis taqsimot. Normal va ko’rsatgichli taqsimotlar. 

 

 Yuqoridagi  keltirilgan misollardan ko’rinadiki, tajribalar soni n yetarlicha katta bo’lganda 

  knkk

nn qpCkP    ehtimolni hisoblash katta qiyinchiliklarga olib keladi. Bunday hollarda 

hisoblashni osonlashtiruvchi formulalarga, hatto ular izlanayotgan ehtimolning taqribiy qiymatini 

bersa ham ehtiyoj tug’iladi. Bunday formulalar asimptotik formulalar deb ataladi. Ushbu paragrafda 

shunday formulalar bilan tanishamiz. 

1. Muavr – Laplasning teoremasi. Har birida hodisaning ro’y berish ehtimoli  10  pp   ga teng 

bo’lgan n ta bog’liqsiz tajribada hodisaning k marta ro’y berish ehtimoli (n yetarlicha katta 

bo’lganda) taqriban 

   x
npq

kPn 
1

           (17.1) 

ga teng. Bu yerda 

 
npq

npk
xex

x





,
2

1
2

2


 . 

 x  funksiyaning qiymatlar jadvali 1 – ilovada keltirilgan (    xx    - juft funksiya). (17.1) 

formula Muavr –Laplasning local formulasidir.  

2.Puasson formulasi. Agar tajribalar soni yetarlicha katta bo’lib, har bir tajribada hodisaning ro’y 

berish ehtimoli p juda kichik bo’lsa, u holda 

    e
k

kP
k

n
!

,              (17.2) 

bu yerda np . (17.2) – Puasson formulasidir. 

3. Muavr – Laplasning integral formulasi. Har birida hodisaning ro’y berish ehtimoli  10  pp  ga 

teng bo’lgan n ta bog’liqsiz tajribada hodisaning kamida 1k  marta ro’y berish ehtimoli (n yetarlicha 

katt bo’lganda) taqriban  

     xxkkPn
 21             (17.3) 

ga teng. Bu yerda 

  




x x

dxex
0

2

2

2

1



 

Laplas finksiyasi bo’lib, bunda 

npq

npk
x

npq

npk
x





 21 , . 

 x ning ( 50  x ) musbat qiymatlari uchun Laplas funksiyaning qiymatlari jadvali 2 – 

ilovada keltirilgan. 5x  qiymatlar uchun   5,0 x  deb olinadi (    xx  , ya’ni  x -toq 

funksiya). 

 Quyidahi masalalarning yechilishi bilan tanishaylik.  

 1-masala. Korxonada ishlab chiqarilgan detalning yaroqsiz bo’lish ehtimoli 0,005 ga teng. 

10 000 ta detaldan iborat partiyadagi yaroqsiz detallar sonining 40 ta bo’lish ehtimolini toping. 
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 Masalaning shartiga ko’ra 10000n ; 

995,0;005,0;40  qpk . 

 10000n  yetarlicha katta son bo’lgani uchun Muavr – Laplasning local formulasidan 

foydalanamiz: 

   x
npq

kPn 
1

 ,  bu yerda 
npq

npk
x


 . 

x ning qiymatini topamiz:  

42,1
05,7

10

995,0005,010000

005,01000040










npq

npk
x . 

Jadvaldan     1456,042,142,1    ni topamiz. 

Demak, izlanayotgan ehtimol: 

  0206,01456,0
05,7

1
4010000 P . 

2-masala. Darslik 200 000 nusxada bosib chiqarilgan. Darslikning brak bo’lish ehtimoli ehtimoli 

0,00005 ga teng. Butun tirajda rosa brak bo’lish kitob ehtimolini toping.  

 Shartga ko’ra 5,00005,0,200000  kpn . n son katta va p ehtimol kichik, shu sababli 

Puasson formulasidan foydalanamiz:  

    e
k

kP
k

n
!

, 

bu yerda  ,np  ning qiymatini topamiz: 

1000005,0200000  . 

Demak, izlanayotgan ehtimol:  

  0375,0000045,0
120

10

!5

10
5

5
10

5

200000  eP . 

3-masala. Tavakkaliga olingan pillaning yaroqsiz chiqish ehtimoli 0,2 ga teng. Tasodifan olingan 

400 ta pilladan 70 tadan 130 tagacha yaroqsiz bo’lish ehtimolini toping.  

Masala shartga ko’ra:  

130;70;400;8,0;2,0 21  kknqp . 

Muavr – Laplasning integral formulasidan foydalanamiz: 

     xxkkPn
 21  . 

x  va x   larning qiymatilarini topamiz: 

25,1
8

10

8,02,0400

2,0400701 








npq

npk
x , 

25,6
8

55

8,02,0400

2,04001302 








npq

npk
x . 

Jadvaldan topamiz:  

    39435,025,125,1  , 

  5,025,6  , chunki 5x  da   5,0 x . 

 Demak, izlanayotgan ehtimol:  

      89435,039435,05,025,125,613070400  P . 

 

A guruh  

 

17.35. Har bir tajribada A hodisaning ro’y berish ehtimoli 0,2 ga teng bo’lsa, uning 400 ta tajribadan 

80 tasida ro’y berish ehtimolini toping.  

17.36. O’g’il bola tug’ilish ehtimoli 0,51 ga teng. Tug’ilgan 100 chaqaloqning 50 tasi o’g’il bola 

bo’lish ehtimolini toping.  
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17.37. Har birida A hodisaning ro’y berish ehtimoli 5,0p ga teng bo’lgan 10 000 ta tajriba 

o’tkaziladi. Shuncha tajribada A hodisa ro’y berishining eng katta ehtimolli sonining ehtimolini 

toping.  

17.38. Ishchi ayol 800 ta urchuqqa xizmat ko’rsatadi. t  vaqt oralig’ida har bir urchuqda 

yigirilayotgan ipning uzilish ehtimolli sonini va bu sonning ehtimolini toping.  

17.39.Bir soat davomida istalgan abonentning kommutatorga telefon qilish ehtimoli 0,01 ga teng. 

Telefon stnsiyasi 300 abonentga xizmat qiladi. Bir soat davomida 4 ta abonentning telefon qilish 

ehtimolini toping. 

17.40. Har bir otilgan o’qning nishonga tegish ehtimoli 0,001 ga teng. Agar 5000 ta o’q otilgan 

bo’lsa, kamida 2 ta o’qning nishonga tegish ehtimolini toping. 

17.41. Fakultet studentlarining imtihon komissiyasidan “4” va “5” baholar bilan o’tish ehtimoli 0,9 

ga teng. Tavakkaliga olingan 400 studentdan 34 tadan 55 tagacha hech bo’lmaganda bitta fandan “4” 

dan past baho olish ehtimolini toping.  

17.42. Hodisaning 2100 ta bog’liq bo’lmagan tajribalarning har birida ro’y berish ehtimoli 0,7 ga 

teng. Hodisaning:  a) kamida 1470 marta va ko’pi bilan 1500 marta; b) kamida 1470 marta; v) ko’pi 

bilan 1469 marta ro’y berish ehtimolini toping.   

17.43. O’zaro bog’liq bo’lmagan 625 ta tajribaning har birida A hodisaning ro’y berish ehtimoli 0,8 

ga teng. Hodisaning ro’y berish nisbiy chastotasining uning ehtimolidan chetlashishi absolyut 

qiymati bo’yicha 0,04 dan katta bo’lmaslik ehtimolini toping.  

17.44.O’zaro bog’liq bo’lmagan tajribalarning har birida A hodisaning ro’y berish ehtimoli 0,5 ga 

teng. Hodisa ro’y berish nisbiy chastotasining uning ehtimolidan chetlashishi absolyut qiymati 

bo’yicha 0,02 dan ortiq bo’lmasligining 0,7698 ehtimol bilan kutish mumkin bo’lishi uchun nechta 

tajriba o’tkazish kerak? 

17.45. O’yin soqqasini ushbu 01,0
6

1


n

m
 tengsizlikning ehtimoli qarama – qarshi tengsizlikning 

ehtimolidan kichik bo’lmasligi uchun nechta marta tashlash lozim (bu yerda m o’yin soqqasini n 

marta tashlashda besh ochko chiqish soni)? 

17.46. Texnik kontrol bo’limi 900 ta detalning standartga muvofiqligini tekshiring. Detalning 

standartga muvofiq bo’lish ehtimoli 0,9 ga teng. Shunday    musbat son topingki, detalning standart 

bo’lish ehtimoli nisbiy chastotasining uning ehtimoli 0,9 dan chetlashishining absolyut qiymati   

dan katta bo’lmasligini 0,9544 ehtimol bilan kutish mumkin bo’lsin.  

17.47. Texnik  kontrol bo’limi 475 ta buyumning yaroqligini tekshiradi. Buyumning brak bo’lish 

ehtimoli 0,05 ga teng. Tekshirilgan buyumlar orasida braklari soni m ning yotadigan chegaralarini 

0,9426 ehtimol bilan toping.  

 

§ 17.5  Diskrеt tаsоdifiy miqdor vа uning taqsimot qonuni.  

Diskrеt tаsоdifiy miqdorlarning sonli xarakteristikalari.Uzluksiz tаsоdifiy miqdorlar  va ularning 

sonli xarakteristikalari. 

 

 

71-Mavzu. Tasodifiy miqdorlarning sonli xarakteristikalari. Matematik kutilish, 

dispersiya, o’rta kvadratik chetlanish. 

 

O’zining turli qiymatlаrini tаsоdifgа bog’liq rаvishdа qаbul qiladigаn o’zgаruvchi miqdorlаr 

tаsоdifiy miqdorlаr dеyilаdi vа X, Y, Z kаbi bоsh harflаr bilаn bеlgilаnаdi. Tаsоdifiy miqdor qаbul 

qiladigаn qiymatlаr uning mumkin bo’lgan qiymatlаri  dеb аtаlаdi. 

 Mаsаlаn, o’yin soqqasi tаshlаngаndа chiqqan оchkо (Х), tаsоdifiy tаnlаngаn sоnning kаsr 

qismi (Y)-tаsоdifiy miqdorlаr bo’ladi. Tаsоdifiy miqdorlаr diskrеt vа uzluksiz bo’lishi mumkin. 

Mumkin bo’lgan qiymatlаri chеkli yoki sаnоqli to’plamni tаshkil etuvchi tаsоdifiy miqdorlаr  diskrеt  

dеb аtаlаdi. 

 Аgаrdа Х diskrеt  tаsоdifiy miqdor bo’lsa, uning mumkin bo’lgan qiymatlаrini х1, х2,…, хn,… 

kаbi bеlgilаb chiqish mumkin. Yuqоridа ko’rsatilgаn misоldаgi Х-diskrеt tаsоdifiy miqdor bo’lib, 

uning mumkin bo’lgan qiymatlаri   х1=1, х2=2,…, х6=6 chеkli to’plamni tаshkil etаdi. 
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 Х diskrеt tаsоdifiy  miqdorni to’lа aniqlаsh uchun faqat uning mumkin bo’lgan     х1, х2,…, 

хn,…  qiymatlаrini bilish kifоya bo’lmasdаn, shu qiymatlаrning 

                  P{X = x1} = p1  ,   P{X = x2} = p2 ,…,  P{X = xn} = pn ,… 

ehtimolliklаrini ham bilish zаrurdir.  Bu holdа  Х  diskrеt tаsоdifiy miqdorni ushbu 

             

  Х    х1    х2     …    хn   … 

  P    p1    p2     …    pn   … 

                                                                                                        (1) 

jаdvаl  ko’rinishidа aniqlаsh mumkin.  Bu yerda 

                             p1 + p2 +…+ pn +… = 1                                     (2) 

shаrt bаjаrilishi kеrаk. Bu shаrt  (1) jаdvаlning birinchi sаtridа  Х  tаsоdifiy miqdorning bаrchа 

mumkin bo’lgan qiymatlаri kеltirilgаnligini ifоdаlаydi. 

T А ‘ R I F :    (2)  shаrtni qаnоаtlаntiruvchi  (1)  jаdvаl   Х  diskrеt  tаsоdifiy  miqdorning  taqsimot  

qonuni  dеyilаdi. 

 Mаsаlаn, simmеtrik tаngа ikki mаrtа tаshlаngаndа uning gеrb tоmоni bilаn tushishlаr sоnini 

Х dеb оlаylik. Bu holdа  Х  tаsоdifiy miqdor bo’ladi. Uning mumkin bo’lgan qiymatlаri   х1 = 0 ,  х2 

= 1 , х3 = 2  chеkli to’plam bo’lgani uchun X diskrеt tаsоdifiy miqdor bo’ladi. Bu qiymatlаrning 

ehtimolliklаrini klаssik tа’rif yordаmidа tоpish mumkin. Bundа bаrchа nаtijаlаr sоni  n = 4 vа х1 , х2  

vа  х3 uchun qulaylik tug’diruvchi nаtijаlаr sоni  m1 = 1 , m2 = 2 , m3 = 1  bo’lgani uchun 

             P{X = 0} = 25,0
4

1
   , P{X =1} = 5,0

4

2
    , P{X =2} = 25,0

4

1
  

Dеmаk, ko’rilаyotgаn  Х  tаsоdifiy miqdorning taqsimot qonuni 

 

   Х     0     1     2 

   P   0,25   0,5  0,25 

                                                                                              (3) 

ko’rinishdа bo’lib,  (2)  shаrt 

                        p1 +p2 +p3 = 0,25 + 0,5 + 0,25 = 1 

bаjаrilаdi. 

 Diskrеt   Х  tаsоdifiy  miqdor to’g’risidаgi bаrchа  mа’lumоtni  

                        F(x) = P{X < x} ,  х (- , )                      (4)                                                  

funktsiya оrqаli ham bеrish mumkin. 

y = F(x)  funktsiya  Х  tаsоdifiy miqdorning taqsimot funktsiyasi  dеyilаdi. 

 Ehtimollikning хоssаlаridаn fоydаlаnib, F(x)  taqsimot funktsiyasining quyidagi uchtа аsоsiy 

хоssаsini isbоtlаsh mumkin: 

 I.   Iхtiyoriy х (- , )  uchun   0 F(x)1 ; 

          II.  y =F(x)  kаmаymоvchi funktsiya, ya’ni       х1< х2  uchun  F(х1)F(х2) bo’ladi. 

          III. 0)(lim)( 


xFF
x

 ,  1)(lim)( 


xFF
x

 . 

          Yuqоridа ko’rib o’tilgаn  Х  diskrеt tаsоdifiy miqdorning taqsimot funktsiyasini tоpаmiz: 

          а) х0  F(х)=P{Х<x}= P{Х<0}=P()=0; 

b) 0<х1  F(х)= P{Х<x}= P{Х=0}=0,25; 

c) 1<х2  F(х)= P{Х<x}= P{Х=0}+ P{Х=1}=0,25+0,5=0,75; 

d) х>2  F(х)= P{Х<x}= P{Х=0}+ P{Х=1}+ P{Х=2}= P()=1. 

Bu misоldаn diskrеt tаsоdifiy miqdorning taqsimot funktsiyasi uzlukli, pоg’оnаsimоn 

(zinаpоyasimоn) bo’lishi kеlib chiqadi. Bu funktsiyaning uzilish nuqtalаri  Х  diskrеt tаsоdifiy 

miqdorning mumkin bo’lgan qiymatlаrini, shu nuqtalаrdаgi sаkrаshlаri esа bu qiymatlаrning 

ehtimolliklаrini ifоdаlаydi. 

 Mumkin bo’lgan qiymatlаri birоr chеkli yoki chеksiz (а,b)  оrаliqni to’lа qоplаydigаn  Х  tаsоdifiy 

miqdor  uzluksiz  dеyilаdi. 

 Mаsаlаn, tаsоdifiy tаnlаngаn sоnning kаsr qismini ifоdаlоvchi   tаsоdifiy miqdor  uzluksiz 

bo’lib, uning mumkin bo’lgan qiymatlаri  0,1) yarim оrаliqni qоplаydi. 
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 Uzluksiz  Х  tаsоdifiy  miqdorni  (1)  taqsimot qonuni оrqаli aniqlаb bo’maydi, chunki uning 

mumkin bo’lgan qiymatlаri sаnоqsiz bo’lib, ulаrni nаturаl sоnlаr bilаn bеlgilаb chiqib bo’maydi. 

Bundаn tashqari х(а,b)  mumkin bo’lgan qiymatning ehtimolligi   pх = P{X = x} =0  bo’ladi.  

Аmmо uzluksiz  Х  tаsоdifiy miqdorning  F(x)  taqsimot funktsiyasini  (4)   munоsаbаt bilаn aniqlаsh 

mumkin vа bu funktsiya uzluksiz tаsоdifiy miqdor to’g’risidа to’liq mа’lumоtni o’z ichigа оlаdi. Bu 

holdа uzluksiz tаsоdifiy miqdorning bаrchа mumkin bo’lgan qiymatlаri to’plamidа taqsimot 

funktsiyasi F(x) uzluksiz bo’lishini ko’rsatish mumkin vа shu sаbаbli uning hоsilаsi to’g’risidа so’z 

yuritish mumkin.   

Аgаrdа F(x) taqsimot funktsiya  diffеrеntsillаnuvchi bo’lsa, uning hоsilаsi F(x) = f (x)  Х  tаsоdifiy 

miqdorning zichlik  funktsiyasi  dеyilаdi. 

 Shuni tа’kidlаb o’tish kеrаkki, f(x)  zichlik funktsiyasi faqat uzluksiz tаsоdifiy miqdorlаr 

uchun aniqlаngаndir. 

 Har qanday  f (x)  zichlik funktsiyasi quyidagi ikkitа аsоsiy хоssаgа egа : 

 I. f (x)  0 ,  х(-,)  ;          II. 




dxxf )(  = 1 

Mаsаlаn, tаsоdifiy rаvishdа tаnlаngаn sоnning kаsr qismini ifоdаlоvchi uzluksiz tаsоdifiy 

miqdorning zichlik funktsiyasi 

                                 f (x) = 


 







10,0

)1,0,1

, х

х
                            (5) 

b’olishini ko’rsatish mumkin vа bu funktsiya yo’qоridаgi ikkitа shаrtni qаnоаtlаntirаdi. 

         Tаsоdifiy miqdor  Х o’zining taqsimot qonuni yoki taqsimot funktsiyasi yoki zichlik funktsiyasi 

bilаn bеrilgаndа u to’liq aniqlаngаn bo’ladi. Bа’zi hollаrdа  Х  tаsоdifiy miqdor to’g’risidа bundаy 

to’liq mа’lumоt kеrаk bo’lmasdаn, uning mа’lum bir хususiyatlаrini ifоdаlоvchi sоnli 

xarаktеristikаlаrini bilish kifоyadir. Mаsаlаn,  Х  birоr tаrmоq хоdimlаrining ish hаqini ifоdаlоvchi 

tаsоdifiy miqdor bo’lsa, uning har bir хоdim uchun qiymatlаrini bilish shаrt bo’masdаn, bаrchа 

хоdimlаr bo’yicha o’rta qiymatini bilish yеtаrlidir. 

 Ehtimolliklаr nаzаriyasidа tаsоdifiy miqdorni ifоdаlоvchi judа ko’p sоnli xarаktеristikаlаr 

bo’lib, ulаrning eng аsоsiylаri mаtеmаtik kutilish  M(Х)   , dispеrsiya  D(X)  vа o’rta kvаdrаtik 

chеtlаnish  (Х)  bo’lib  hisoblаnаdi. 

Х  tаsоdifiy miqdorning mаtеmаtik kutilishi  dеb, uning qiymatlаrini vаznlаshtirilgаn o’rta miqdorini 

ifоdаlоvchi vа diskrеt holdа 

                  M(X)=x1p1+ x2p2+…+ xnpn+…             ,                 (6) 

  uzluksiz holdа esа 

                    M(X)= 




dxxхf )(                         ,                          (7) 

fоrmulаlаr bilаn hisoblаnаdigаn sоngа аytilаdi. 

 Mаsаlаn , (3) taqsimot qоnunli diskrеt tаsоdifiy miqdor uchun 

                                        M(X)=00,25+10,5+20,25=1, 

(5) zichlik funktsiyali uzluksiz tаsоdifiy miqdor uchun 

                                         M(X)=
 
1

0

1

0

2

5,0
2

1
x

dxх  

 Mаtеmаtik kutilish quyidagi хоssаlаrgа egа: 

1. Har qanday o’zgаrmаs C sоni uchun M(C)=C. 

2. Har qanday o’zgаrmаs C ko’paytuvchi uchun M(CX)=C M(X); 

3. Matematik kutilishlari mavjud bo’lgan X va Y tasodifiy miqdorlar uchun             M(XY)= 

M(X)M(Y) tenglik o’rinli bo’ladi.  

Х  tаsоdifiy miqdorning dispеrsiyasi dеb, uning qiymatlаrini mаtеmаtik kutilmаsi аtrоfidа 

tаrqоqligini ifоdаlоvchi vа diskrеt holdа  

                   D(X)=(x1-m)2p1+(x2-m)2p2+…+(xn-m)2pn+…  ,                 (8) 

uzluksiz holdа esа 
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                   D(X)= 




 M(X),m        ,)()( 2 dxxfmх                           (9)   

fоrmulа bilаn aniqlаnuvchi sоngа аytilаdi. 

 Yuqоridа ko’rib o’tilgаn (3) Х diskrеt tаsоdifiy miqdor  uchun m=M(X)=1 vа 

                  D(X)=(0-1)20,25+(1-1)20,5+(2-1)20,25=0,5, 

(5) uzluksiz tаsоdifiy miqdor uchun esа m=M(X)=0,5 vа 

                  D(X)=
 




1

0

1

0

3
2

12

1

3

)5,0(
)5,0(

x
dxх  

 Dispеrsiya quyidagi хоssаlаrgа egа: 

1. Har qanday Х tаsоdifiy miqdor uchun D(X)0. 

2. Har qanday C o’uzgаrmаs sоn uchun D(C)=0. 

3. Har qanday o’zgаrmаs C ko’paytuvchi uchun D(CX)=C2 D(X). 

4. Har qanday o’zgаrmаs C son uchun D(XC)= D(X). 

          Аgаrdа Х birоr nаrsаni mаssаsini  ifоdаlаb, uning o’lchov birligi kilоgrаmm (kg) bo’lsa, 

dispеrsiya o’lchovi kg2 bo’lib, mа’nоsiz bo’ladi. Shu sаbаbli bundаy pаytlаrdа  (Х)= )(XD  

fоrmulа bilаn aniqlаnаdigаn va o’rta kvаdrаtik chеtlаnish  deb ataladigan ko’rsatgichdan 

fоydаlаnilаdi.  

 

Масала №1. Дискрет тасодифий микдор Х узининг ушбу куринишдаги таксимот конуни билан 

берилган: 

    X    -2     1     4    6 

    P    0,4    p     0,2   0,1 

 

а) Таксимот конунидаги номаълум p=PХ=1 эхтимоллик кийматини топинг; 

 б) Х тасодифий микдорни (-1,5) ораликка тушиш эхтимолигини хисобланг; 

 в) M(X)- математик кутилиши, D(Х)- дисперсия ва (Х) урта квадратик четланишини 

аникланг. 

 г) Х тасодифий микдорнинг F(x) таксимот функциясини топинг ва унинг графигини 

чизинг. 

Ечиш.  а) Таксимот конунида барча эхтимолликлар йигиндиси бирга тенг булиши шартидан 

номаълум  р эхтимолликни топамиз : 

                0,4 + р + 0,2 + 0,1=10,7+р=1  р = 0,3 = Р{Х=1} 

б)  Эхтимолликларни кушиш теоремасига асосан 

                      Р{X(-1,5)}= P{X=1}+P{X=4}=0,3+0,2=0,5  , 

чунки  (-1,5)  ораликда  Х  факатгина  1  ёки  4  кийматларни кабул кила олади. 

в)  Математик кутилиш формуласига асосан 

         М(Х) = х1 р1 + х2 р2 + х3 р3 + х4 р4  = -20,4+10,3+40,2+60,1= 

                     = -0,8+0,3+0,8+0,6 = 0,9 

Дисперсия формуласига асосан 

D(X) =  3,014,0)2())(( 222
4

2
43

2
32

2
21

2
1 ХМрхрхрхрх  

            
89,781,07,8

81,01,0362,0163,014,049,01,062,04 222



  

Урта квадратик четланиш таърифига асосан 

                             81,289,7)()(  XDХ  

 г) Таксимот функциясини  F(x) = P{X<x}  таърифи буйича топамиз. 

 х-2 булганда  А = {X<-2} мумкин булмаган ходиса булади ва шу сабабли бу сохада 

            F(x) = P() = 0 

-2<x1  сохада 

            F(x) = P{Х= -2} = 0,4 
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1<x4  сохада эхтимолликларни кушиш теоремасига асосан 

            F(x) = P{Х= -2} + Р{Х=1} = 0,4+0,3=0,7 

4<x6  cохада 

                F(x) = P{Х= -2} + Р{Х=1} + Р{Х=4}= 0,4+0,3+0,2=0,9 

x>6  cохада  {X<x} мукаррар ходиса ва шу сабабли бу сохада  F(x) = P() = 1. 

 Tаsоdifiy miqdоr ehtimоllаri tаqsimоtining intеgrаl funksiyasi: 

Ta’rif: Hаr bir x qiymаt uchun X tаsоdifiy miqdоrning x dаn kichik qiymаt qаbul qilish ehtimоligа 

tаqsimоtning intеgrаl funksiyasi dеyilаdi. 

                          xFx   

Аgаr  xF - intеgrаl funksiya uzluksiz diffеrеnsiаllаnuvchi bo’lsа,   tаsоdifiy miqdоr 

uzluksiz dеyilаdi. 

Intеgrаl funksiyasi bа’zаn tаqsimоt funksiyasi dеb hаm nоmlаnаdi. 

Intеgrаl funksiya xоssаlаri. 

1-xоssаsi: Intеgrаl funksiya qiymаtlаri  1;0  оrаliqdа jоylаshgаndir. 

                      10  xF  

2-xоssаsi: Intеgrаl funksiya kаmаymаydigаn funksiyadir, ya’ni 21 xx   bo’lgаndа    21 xFxF   

bo’lаdi. 

3-xоssаsi: X tаsоdifiy miqdоrning (а,b) оrаliqdа yotgаn qiymаtlаrni qаbul qilish ehtimоli: 

     aFbFbxa   gа tеng. 

Xulоsа: Аgаr X tаsоdifiy miqdоrning bаrchа mumkin bo’lgаn qiymаtlаri (а,b) оrаliqgа tеgishli bo’lsа, 

u hоldа 

     xF








lsabobx

lsaboax

agar

agar

',

',

,1

,0  

 

72-mavzu. Matematika statika elementlari. Emperik taqsimot funksiyasi. Tanlanma 

xarakteristikalari va ularning taqsimot qonunlar. Tanlanma taqsimotlari parametrlarining 

nuqtaviy va integral baholash. 

 

Uzluksiz tаsоdifiy miqdоr ehtimоllаri tаqsimоtining diffеrеnsiаl funksiyasi. 

Intеgrаl funksiyadаn оlingаn birinchi tаrtibli hоsilаgа ehtimоllаr tаqsimоtining diffеrеsiаl funksiyasi 

dеyilаdi.    xFxf 1  

Bа’zаn diffеrеnsiаl funksiyasini zichlik funksiyasi dеb hаm аtаshаdi.  

X uzluksiz tаsоdifiy miqdоrning (а,b) оrаliqqа tеgishli qiymаtlаrni qаbul qilish ehtimоli. 

            

b

a

dxxfbxa  gа tеng. 

Intеgrаl funksiya diffеrеnsiаl funksiya оrqаli quyidаgi fоrmulа bilаn ifоdаlаnаdi. 

               




x

dxxfxF  

Diffеrеnsiаl funksiya xоssаlаri. 

1-xоssаsi: Diffеrеnsiаl funksiya mаnfiy emаs: 

                   0xf  

2-xоssаsi: Quyidаgi xоsmаs intеgrаl birgа tеng: 

                  




 1dxxf  

Аgаr tаsоdifiy miqdоr (а,b) оrаliqqа tеgishli qiymаt qаbul qilsа, u hоldа: 

                    

b

a

dxxf 1 bo’lаdi. 
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Uzluksiz tаsоdifiy miqdоrning mаtеmаtik kutilishi dispеrsiyasi vа o’rtаchа kvаdrаtik chеtlаnishi 

quyidаgi fоrmulаlаr оrqаli ifоdаlаnаdi. 

1)    




 ,dxxxfx  yoki    

b

a

dxxxfx  

2)       




 ,
2

dxxfxxxD  yoki       

b

a

xdxxfxxD 22  

3)    xDx   

 

Mаsаlаlаr yеchish uchun nаmunаlаr. 

1) Mаsаlа. Аgаr X-tаsоdifiy miqdоr (0:2) оrаliqdа quyidаgi diffеrеnsiаl funksiya bilаn bеrilgаn 

bo’lsа, 
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uning intеgrаl funksiyasi  tоpilsin. 

Yechish:      
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xdx
dx
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bo’lamiz. 

   

2) Mаsаlа. X-tаsоdifiy miqdоrning intеgrаl funksiyasi bеrilgаn bo’lsа, 
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 uning diffеrеnsiаl funksiyasi vа o’rtаchа kvаdrаtik chеtlаnishi tоpilsin. 

Yechish:      xFxf 1
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 xDx . 

               

B guruh  

 

17.58. 2 tа o’yin kubigi bir mаrtа tаshlаngаndа chiqаdigаn оchkоlаr ko’pаytmаsining mаtеmаtik 

kutilishi tоpilsin. 

17.59. Аvvаlgi mаsаlа shаrtlаridа yig’indining mаtеmаtik kutilishi tоpilsin. 

17.60. Qutidа 5 tа shаr bo’lib, ulаrdаn 2 tаsi оq vа 3 tаsi esа qоrа rаngdа. Tаvаkkаligа qutidаn ikkitа 

shаr оlindi. X-tаsоdifiy miqdоr оq shаr chiqish sоni tаqsimоtining mаtеmаtik kutilishi tоpilsin. 

17.61. Аvvаlgi mаsаlа shаrtlаridа X tаsоdifiy miqdоrining dispеrsiyasi hisоblаnsin. 

17.62.Diskrеt 2 tа erkli tаsоdifiy miqdоrlаrning tаqsimоt qоnunlаri bеrilgаn. 

 

 

X 

 

1 

 

2 

 Y 0,5 1 

p 0,2 0,8 p  0,3 0,7 

  

 XY-ko’pаytmаsining mаtеmаtik kutilishini tоping. 
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17.63. X -tаsоdifiy miqdоrning tаqsimоt qоnuni bеrilgаn. 

           

X 2 4 8 
p  0,1 0,5 0,4 

 

Uning o’rtаchа kvаdrаtik chеtlаnishi tоpilsin. 

17.64. 10 tа dеtаldаn ibоrаt to’plаmdа 3 tа nоstаndаrt dеtаl bоr. Tаvаkkаligа 2 tа dеtаl оlingаn. X-

diskrеt tаsоdifiy miqdоr, оlingаn 2 tа dеtаl оrаsidаgi nоstаndаrt dеtаllаr sоnining mаtеmаtik 

kutiliiihini tоping. 

17.65. Gеоlоg sаfаrdаn qаytа turib, tоg’dаn 6 tа nаmunа оlib kеldi. Shulаrdаn 4 tаsidа izlаnаyotgаn 

mеtаl qоtishmаsi bоr. Tаvаkkаligа 3 tа nаmunа tаnlаndi. X-diskrеt tаsоdifiy miqdоr оlingаn 

nаmunаlаr оrаsidа izlаnаyotgаn mеtаl qоrishmаsi bоrligi sоni tаqsimоtining o’rtаchа kvаdrаtik 

chеtlаnishi tоpilsin. 

17.66. X-diskrеt tаsоdifiy miqdоr fаqаt 2 tа mumkin bo’lgаn 1x  vа 2x  qiymаtlаrgа egа, shu bilаn 

birgа 21 xx  , X tаsоdifiy miqdоrning 1x  qiymаtni qаbul qilish ehtimоli 0,2 gа tеng.   6,2 X  ni 

o’rtаchа kvаdrаtik chеtlаnish   8,0X  ni bilgаn hоldа, X ning tаqsimоt qоnuni tоpilsin. 

17.67. X diskrеt tаsоdifiy miqdоr fаqаt 3 tа mumkin bo’lgаn 213 ,,3 xxx   qiymаtlаrgа egа shu bilаn 

birgа 321 xxx   X ning 3x  vа 2x  qiymаtlаrini qаbul qilish  ehtimоli mоs rаvishdа 0,5 vа 0,4 gа 

tеng. X miqdоrning mаtеmаtik kutilishi   4,2 X  vа dispеrsiyasi D   44,0X  ni bilgаn hоldа 

uning tаqsimоt qоnunini tоping. 

17.68. Sinоv pаytidа birоr dеtаlning buzilish ehtimоli 0,3 gа tеng. Sinоv pаytidа kuzаtilgаn 20 tа 

dеtаldаn ishdаn chiqqаn dеtаllаr sоnining mаtеmаtik kutilishi tоpilsin. 

17.69. Hаr bir tаjribаdа birоr qurilmаdаgi elеmеntning ishdаn chiqish ehtimоli 0,1 gа teng. X diskrеt 

tаsоdifiy miqdоr-elеmеntning 5 tа erkli tаjribаdа ishdаn chiqish sоnining dispеrsiyasi tоpilsin.  

17.70. Аgаr x vа y  tаsоdifiy miqdоrlаr erkli bo’lib, D   12X  vа D   7Y  gа tеng ekаnligi 

mа’lum bo’lsа, YX 45   tаsоdifiy miqdоrning dispеrsiyasini tоping. 

17.71. 3 tа erkli sinоvlаr o’tkаzilаyotgаn bo’lib, ulаrning hаr biridа А hоdisаsi 0,4 ehtimоl bilаn ro’y 

bеrsin. X tаsоdifiy miqdоr-А hоdisаning ro’y bеrish sоnining mаtеmаtik kutilishi tоpilsin.  

17.72. 14-mаsаlа shаrtlаridа X tаsоdifiy miqdоr dispеrsiyasi tоpilsin. 

17.73. Аgаr X vа Y tаsоdifiy miqdоrlаrning mаtеmаtik kutilishi mа’lum bo’lsа,   ;5 X   

  ;3 Y   YX 24   tаsоdifiy miqdоrning mаtеmаtik kutilishini tоping. 

17.74. Аgаr 3 tа erkli sinоvdа А hоdisаning ro’y bеrish ehtimоli bir xil vа   6,0 X  bo’lsа, bu 

sinоvlаrdа А hоdisаning ro’y bеrishlаri sоnidаn ibоrаt X diskrеt tаsоdifiy miqdоrning dispеrsiyasi 

tоpilsin.  

17.75. X diskrеt tаsоdifiy miqdоr fаqаt ikkitа mumkin bo’lgаn 1x vа 2x  qiymаtgа egа bo’lib, 21 xx   

bo’lsin. Аgаr x  ning 2x  qiymаtni qаbul qilish ehtimоli 0,8 gа, mаtеmаtik kutilishi 2,6 gа, dispеrsiyasi 

esа 0,64 gа tеng bo’lsа, x  ning 1x  qiymаtni qаbul qilish ehtimоli tоpilsin. 

17.76. X tаsоdifiy miqdоr fаqаt 3 tа mumkin bo’lgаn qiymаtlаr 321 xxx   qаbul qilаdi.  X ning 

2x vа 3x  qiymаtlаrni qаbul qilish ehtimоllаri mоs rаvishdа 0,2 vа 0,5 gа tеng. Mаtеmаtik kutilishi esа 

3,2 vа dispеrsiyasi 0,76 gа tеng bo’lsа, X ning tаqsimоt qоnuni tоpilsin. 

17.77. X tаsоdifiy miqdоr intеgrаl funksiyasi bilаn bеrilgаn.  

        









.',2,,0

',2,,1 3

8

lsaboxagar

lsaboxagar
xF x  

X ning sоnli xаrаktеristikаlаri, ya’ni mаtеmаtik kutilishi, dispеrsiyasi vа o’rtаchа kvаdrаtik 

chеtlаnishi tоpilsin. 

17.78.X tаsоdifiy miqdоr (0:1) оrаliqdа diffеrеnsiаl funksiyasi   ,xxf   bu оrаliqdаn tаshqаridа esа 

  0xf  bo’lsа, uning sоnli xаrаktеristikаlаri hisоblаnsin. 
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17.79. X tаsоdifiy miqdоrining (3:5) оrаliqdа  
2

1
xf   diffеrеnsiаl funksiya bilаn bеrilgаn bu 

оrаliqdаn tаshqаridа esа   0xf  gа tеng. X ning intеgrаl funksiyasi tоpilsin. 

17.80. X ning intеgrаl funksiyasi bеrilgаn bo’lsа, 

 










0

1
1

2

1


xF

lsaboaxagar

lsaboaxa

lsaboax

агар

agar

a

x
arcSin

',,

',

',

,

,

,

,







 X ning 









2
;

2

aa
 оrаliqqа tushish ehtimоli 

tоpilsin. 

17.81. X ning zichlik funksiyasi   xaexf    ;0  оrаliqdа bеrilgаn bo’lsа, а-kоeffitsiеnt tоpilsin. 

17.82. X ning diffеrеntsiаl funksiyasi   xkxexf      ;0x  оrаliqdа bеrilgаn bo’lsа, 

k kоeffitsiеnt tоpilsin. 

17.83. Tеkis tаqsimlаngаn  tаsоdifiy miqdоr X ning intеgrаl funksiyasi bеrilgаn. 

                          ,'

',1,

10

,',0,

,1

,

,0

lsabo

lsaboxagar

x

lsaboxagar

agarxxF
















  

X ning diffеrеnsiаl funksiyasi tоpilsin. 

17.84. X ning tаqsimоt funksiyasi bеrilgаn. 

                   dtexF

x t






 2

2

2

1


  

Uning zichlik funksiyasi tоpilsin. 

17.85. Аgаr zichlik funksiyasi  
21 x

a
xf


        ;x  bo’lsа, 

1) а-kоeffitsiеnt tоpilsin. 

2) intеgrаl funksiyasi tоpilsin. 

17.86. Аvvаlgi 9-mаsаlа shаrtlаridа. X tаsоdifiy miqdоrning (-1;1) оrаliqqа tеgishli qiymаt qаbul 

qilish ehtimоli tоpilsin. 

17.87.  
2xaexf   X tаsоdifiy miqdоrning   ;  оrаligidа zichlik funksiyasi bo’lishi uchun а-

qаndаy bo’lishi kеrаk? 

17.88. X tаsоdifiy miqdоrning tаqsimоt funksiyasi.  

            ,'

',1

,11

,',1,

,,sin

,1

,0
1 lsabo

lsabox

x

lsaboxagar

agarx

agar

arcxF


















 

bеrilgаn. Uning mаtеmаtik kutilishi vа dispеrsiyasi qаndаy? 

17.89. Аgаr X (10:20) оrаliqdа tеkis tаqsimlаngаn tаsоdifiy miqdоr bo’lsа, uning mаtеmаtik kutilishi 

dispеrsiyasi tоpilsin. 

17.90. (1:7) оrаliqdа tеkis tаqsimlаngаn X tаsоdifiy miqdоrning o’rtаchа kvаdrаtik chеtlаnishi 

tоpilsin. 

17.91. (а;b) оrаliqdа tеkis tаqsimlаnsin X tаsоdifiy miqdоrning mаtеmаtik kutilishini tоping.  

17.92. 15-mаsаlа shаrtlаridа X tаsоdifiy miqdоrning dispеrsiyasini tоping. 

17.93. X tаsоdifiy miqdоr (0:2) оrаliqdа  
2

x
xf   diffеrеnsiаl funksiyasi bilаn bеrilgаn, bu оrаliqdаn 

tаshqаridа esа   0xf  gа tеng. X ning dispеrsiyasi tоpilsin. 

17.94. X tаsоdifiy miqdоrning  ;1  оrаlikdа intеgrаl funksiyasi  
3

1
1

x
xF  ga teng bu оrаliqdаn 

tаshqаridа esа   ,0xF  gа tеng bo’lsа, uning mаtеmаtik kutilishini tоping. 
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17.95. X tаsоdifiy miqdоr (2:4) оrаliqdа  
2

14

2

9

4

3 2

 x
x

x
xf  diffеrеnsiаl funksiya bilаn bеrilgаn. 

Bu оrаliqdаn tаshqаridа esа   0xf  gа tеng. X miqdоrning mаtеmаtik kutilishi tоpilsin. 

17.96. X tаsоdifiy miqdоr diffеrеnsiаl funksiyasi bеrilgаn. 
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 Uning intеgrаl funksiyasi tоpilsin. 

 

 

 

R E F E R A T     M A V Z U L A R I 

 

 I-S Е M Е S T R. 

 

1 To’plamlar va ular ustida amallar.Chеkli va chеksiz to’plamlar.To’plamlarning ekvivalеntligi. 

2 Matritsalar va ular ustida amallar. Aniklovchilar va ularning xossalari 

3 Aniklovchilar va ularning xossalari. Yukori tartibli aniklovchilar. 

4 Chiziqli tеnglamalar sistеmasini Kramеr  usulida еchish. 

5 Chiziqli tеnglamalar sistеmasini Gauss  usulida еchish. 

6 Chiziqli tеnglamalar sistеmasini matritsalar  usulida еchish. 

7 Vеktorlar, ularning bеrilish usullari.  Vеktorlar ustida arifmеtik amallar. Vеktorlarning 

koordinatalari va ular ustida amallar.  

8 Vеktorlarning skalyar kupaytmasi ,uning xossalari va tadbiklari. 

9 Vеktorial  kupaytma, xossalari va tadbiklari.  

10 Aralash kupaytma, xossalari va tadbiklari. 

11 Tеkislikda analitik gеomеtriya. Chiziq еnglamalari. Analitik gеomеtriyaning asosiy masalalari. 

Tеkislikdagi To’g’ri chiziq tеnglamalari.  

12 Tеkislikdagi To’g’ri chiziqlarga doir asosiy masalalar. 

13 Ikkinchi tartibli chiziqlar.Ellips.  

14 Gipеrbola va parabola 

15 Fazoda analitik gеomеtriya. Tеkislik va uning tеnglamalari. Tеkislikka doir asosiy masalalar.  

16 Fazodagi  to’g’ri chiziq tеnglamalari va asosiy masalalar. 

17 Funktsiya va u bilan boglik bulgan tushunchalar. 

18 Funktsiya limiti va uning xossalari.  

19 Ajoyib limitlar.  

20 Uzluksiz funktsiyalar va ularning xossalari. 

21 Funktsiyaning xosilasi va uning gеomеtrik, mеxanik ma'nosi. 
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22 Funktsiyani diffеrеntsiallash koidalari. Xosilalar jadvali. 

23 Funktsiyaning diffеrеntsiali. Yukori tartibli xosila va diffеrеntsiallar. 

24 Funktsiyani xosila yordamida tеkshirish. 

25 Anikmasliklar va Lopital koidalari. 

 II   C  Е   M   Е  S   T  R 

 

1 Boshlangich funktsiya va anikmas intеgral. Intеgrallar jadvali. 

2 Anikmas intеgralni hisoblash usullari.  

3 Kvadratik uchxad katnashgan intеgrallar.  

4 Eng sodda ratsional kasrlarva ularni intеgrallash.  

5 Ratsional kasrlarni eng sodda ratsional kasrlarga ajratish.Ratsional kasrlarni intеgrallash. 

6 Irratsional ifodalarni intеgrallash. Eylеr almashtirmalari. 

7 Trigonomеtrik funktsiyalar katnashgan ba'zi ifodalarni intеgrallash. 

8 Anik intеgralga olib kеluvchi masalalar, uning ta'rifi va xossalari. 

9 Anik intеgralni hisoblash usullari. 

10 Xosmas intеgrallar.  

11 Anik intеgralni takribiy hisoblash. 

12 Anik intеgralning gеomеtrik va mеxanik tadbiklari. 

13 Ikki uzgaruvchili funktsiya, uning limiti va uzluksizligi. 

14 Ikki uzgaruvchili funktsiyaning xosilalari 

15 Murakkab funktsiyaning xosilasi. Tula xosila. Murakkab funktsiyaning tula xosilasi. 

16 Ikki uzgaruvchili funktsiyaning diffеrеntsiali.  

17 Yukori tartibli xosilalar va diffеrеntsiallar. 

18 Ikki uzgaruvchili funktsiyaning ekstrеmumlari.  

19 Ikki karrali intеgral va uning asosiy xossalari. 

20 Ikki karrali intеgralni hisoblash usullari. 

21 Ikki karrali intеgralning  tadbiklari.  

22 Uch karrali intеgral va uning asosiy xossalari. 

23 Uch karrali intеgralni hisoblash usullari. 

24 Uch karrali intеgralning tadbiklari.. 

25 Egri chiziqli intеgral, uning xossalari va hisoblash usullari. 

26 Egri chiziqli intеgralni tadbiklari. 

29 Sonli qatorlar va ularning yakinlashishi. 

30 Musbat xadli sonli qator yakinlashishining еtarli shartlari. 

31 Ishorasi uzgaruvchi qatorlar. Lеybnits tеorеmasi. 

32 Funktsional qatorlar.  
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33 Darajali qatorlar. Tеylor va Maklorеn qatorlari.  

34 Ba'zi funktsiyalarning Maklorеn qatorlari. 

35 Trigonomеtrik qatorlar. Furе qatorlari. 

36 Juft va tok, davri 2l  bulgan  funktsiyalarning Furе qatorlari. 

                                          III    S Е M Е S T R   

 

1 Komplеks sonlar va ular ustida arifmеtik amallar. Komplеks sonning algеbraik, trigonomеtrik va 

kursatkichli kurinishlari. Ikki xadli tеnglamalar. 

2 Komplеks argumеntli funktsiya va uning xosilasi. Koshi–Riman shartlari. 

3 Komplеks uzgaruvchili funktsiyalarni intеgrali. Koshi formulasi. 

4 Diffеrеntsial tеnglamalarga kеluvchi masalalar. Diffеrеntsial tеnglamalar va ularning еchimlari. 

5 Ba'zi I tartibli diffеrеntsial tеnglamalar va ularni еchish. 

6 Yukori tartibli diffеrеntsial tеnglamalar.  

7 Yukori tartibli chiziqli uzgarmas koeffitsiеntli bir jinsli diffеrеntsial tеnglamalar. 

8 Ikkinchi tartibli chiziqli uzgarmas koeffitsiеntli birjinslimas diffеrеntsial tеnglamalar. 

9 II tartibli chiziqli uzgarmas koeffitsiеntli bir jinslimas tеnglamalarni maxsus xollarda еchish. 

10 Uzgarmas koeffitsiеntli chiziqli diffеrеntsial tеnglamalar sistеmasi. 

11 Opеratsion hisob elеmеntlari. Laplas almashtirmasi va uning xossalari   

12 Xosila tasviri va tasvir xosilasi.  

13 Tasvirga kura boshlangich funktsiyani tiklash.  

14 Opеratsion hisob yordamida diffеrеntsial tеnglamalar va ularning sistеmalarini еchish. 

15 Matеmatik fizika tеnglamalari va ularning asosiy turlari. Tor tеbranish tеnglamasini kеltirib 

chikarish va uni Dalambеr va Furе usulida еchish.. 

16 Korrеkt masalalar. Koshi va chеgaraviy masalalarning ta'rifi. Laplas tеnglamasi uchun Koshi 

masalasi. 

17 Simlarda elеktr tеbranishlari va issiklik tarkalish tеnglamalarini kеltirib chikarish. Issiklikni 

chеgaralangan stеrjеnda tarkalishi. 

18 Kombinatorika elеmеntlari. 

19 Kombinatorik  masalalar 

20 Extimollar nazariyasining  prеdmеti va asosiy tushunchalari. Xodisalar va ular ustida amallar.   

21 Extimollik, uning klassik ta'rifi va asosiy xossalari. 

22 Extimolliklarni kushish va kupaytirish tеorеmalari. 

23 Tulik extimol va Bayеs formulasi. 

24 Boglikmas sinovlar kеtma-kеtligi va Bеrnulli formulasi. 

25 Diskrеt tasodifiy miqdorlar, ularning taksimot konuni va sonli xaraktеristikalari. 

26 Asosiy diskrеt taksimotlar. 

27 Uzluksiz tasodifiy miqdorlar, ularning taksimot va zichlik funktsiyasi. 
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28 Uzluksiz tasodifiy miqdorlarning sonli xaraktеristikasi. 

29 Asosiy uzluksiz taqsimotlar 

30 Matеmatik statistika masalalari. Tanlanma va uning taksimotlari. 

31 Statistik baxolar va ularga qo’yiladigan talablar. Tanlanma o’rta qiymat va dispеrsiya. 

32 Statistik taxminlarni tekshirish elementlari 

 

 

 

II KURSNING  KUZGI  MAVSUMI  UCHUN  TALABALAR  

MUSTAQIL ISHINING TOPSHIRIQLARI 

 

I TOPSHIRIQ 

 

I.1−masala 

Algebraik formada berilgan  222111 , iyxziyxz    kompleks sonlar bo’yicha 

quyidagilarni bajaring: 

1)  21 zz    yig’indi  va  21 zz    ayirmani toping ; 

2) 21 zzz    algebraik yig’indini aniqlang ; 

3) 21 zz   ko’paytma va 21 zz  bo’linmani hisoblang ; 

4) z1 kompleks sonni trigonometrik formada yozib, 
4
1z  darajani hisoblang va  z3=z1 ikki hadli 

tenglama yechimlarini toping. 

Izoh: Masala shartidagi   ,,,,, 2211 yxyx    parametrlarning qiymatlari talabaning varianti 

bo’yicha quyidagi jadvaldan olinadi: 

 

Variant № 
1x  1y  2x  2y      

1 1 1 −4 −3 2 −3 

2 1 −1 −6 −8 4 1 

3 −1 1 1 7 −3 2 

4 −1 −1 4 −3 −1 1 

5 1 3  −7 1 4 −3 

6 1 3  4 3 3 2 

7 −1 3  −7 −1 −4 3 

8 −1 3  3 4 5 3 

9 3  1 4 −3 1 −4 

10 3  −1 7 −1 −3 4 

11 − 3  1 −7 7 2 −5 

12 − 3  −1 1 −7 1 3 

13 1 1 12 −5 2 5 

14 1 −1 −12 5 5 −3 

15 −1 1 12 −12 −3 −2 

16 −1 −1 −5 12 4 −1 

17 1 3  4 3 3 4 
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18 1 3  −3 −4 −2 5 

19 −1 3  −5 −12 5 7 

20 −1 3  −7 1 5 4 

21 3  1 3 −4 −7 3 

22 3  −1 4 3 1 −5 

23 − 3  1 12 −5 4 7 

24 − 3  −1 1 7 −7 4 

25 1 1 5 12 1 9 

26 1 −1 7 1 8 5 

27 −1 1 −5 12 −6 1 

28 −1 −1 3 4 3 7 

29 1 3  5 −5 −7 4 

30 1 3  −1 −7 3 −8 

 

 

I.2− masala 

Berilgan  kompleks o’zgaruvchili      yxviyxuzf ,,   funksiyani 

differensiallanuvchi ekanligini Koshi – Riman shartlari bo’yicha tekshiring va uning )(zf   

hosilasini hisoblang.  

     Izoh: Masala shartidagi u(x, y) va v(x, y) ikki o’zgaruvchili funksiyalarning ifodalari talaba 

varianti bo’yicha quyidagi jadvaldan olinadi:  

 

Variant 

№ 

u(x, y) v(x, y) Variant 

№ 

u(x, y) v(x, y) 

1 yex cos  yex sin  16 23 3xyx   43 32  yyx  

2 xyx  22
 yxy 2  17 4 yx  3 yx  

3 yx   yx   18 (ex+ e−x)cosy ( ex − e−x )siny 

4 23 3xyx   
323 yyx   19 xyx  22

 32  yxy  

5 1cos yex
 2sin yex

 20 )/( 22 yxx   )/( 22 yxy   

6 (ey+ e−y)sinx (ey− e−y)cosx 21 xyx  22
 yxy 2  

7 2x+7 2y−5 22 xyx 422   yxy 42   

8 xyx 222   722  yxy  23 (ex− e−x)cosy ( ex+ e−x )siny 

9 )/( 22 yxx   )/( 22 yxy   24 22 1010 yx   xy20  

10 43 23  xyx  23 32  yyx  25 xyex cos  yyex sin  

11 22 55 yx   xy10  26 53 23  xyx  23 32  yyx  

12 5cos yex
 3sin yex

 27 xyx 622   362  yxy  

13 (ey+ e−y)cosx (e−y − ey)sinx 28 3 yx  5 yx  

14 xyx 522   yxy 52   29 7cos yex
 2sin yex

 

15 xyex cos  yyex sin  30 122  yx  52  xy  

 

II TOPSHIRIQ 
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II.1− masala  

I tartibli chiziqli differensial tenglama uchun Koshi masalasini yeching: 

0)0(,)2(2
2

yyeBAxaxyy ax  
  

 Izoh:  Masala shartidagi a, A , B va y0 parametrlarning qiymatlari talaba varianti bo’yicha 

quyidagi jadvaldan olinadi: 

Variant № a A B y0 Variant № a A B y0 

1 2 5 −1 7 16 10 3 −5 7 

2 −4 1 3 −2 17 8 −6 5 1 

3 1 −3 6 1 18 5 10 −2 −3 

4 3 9 −2 −4 19 −1 4 9 −2 

5 −5 −1 3 2 20 3 5 7 10 

6 6 −4 5 3 21 7 −4 6 −9 

7 9 6 −7 −1 22 2 3 6 −1 

8 8 −3 1 4 23 4 5 −7 8 

9 4 2 −5 −3 24 −3 9 −4 5 

10 −8 7 3 −9 25 6 −1 1 4 

11 5 −2 4 3 26 5 3 −10 2 

12 3 1 −5 −7 27 1 8 3 −6 

13 7 5 9 5 28 −2 7 −9 10 

14 −9 2 −4 6 29 −4 2 5 4 

15 2 −3 5 1 30 −10 9 2 3 

 

 

II-2 masala 

II tartibli o’zgarmas koeffitsientli chiziqli birjinslimas 

BAxycybya   

differensial tenglamaning umumiy yechimini toping. 

 

Izoh: Differensial tenglamadagi a, b, c va A, B parametrlarning qiymatlari  talaba varianti 

bo’yicha quyidagi jadvaldan olinadi: 

 

Variant 

№ 
a  b c A B 

Variant 

№ 
a  b c A B 

1 15 −1 −6 −7 −1 16 2 −7 5 2 5 

2 2 −7 −15 1 4 17 3 −14 8 −4 1 

3 9 −9 −4 −5 −3 18 2 −5 3 1 −3 

4 2 −7 10 3 −9 19 1 −2 −3 3 9 

5 3 −14 8 4 3 20 6 11 3 −5 −1 

6 12 −25 12 −5 −7 21 −12 5 3 6 −4 

7 15 −31 −24 9 5 22 2 −9 7 9 6 

8 49 −49 10 −4 6 23 1 −11 30 8 −3 

9 35 −34 −21 −3 9 24 2 1 −1 4 2 

10 2 −9 9 6 −1 25 4 −8 −5 −8 7 

11 12 −23 −24 5 3 26 1 −7 6 3 −9 

12 10 −43 28 1 8 27 25 −50 21 4 3 

13 1 −13 36 −2 7 28 4 8 −5 −5 −7 

14 3 −2 8 −4 2 29 1 4 −5 9 5 

15 1 3 −10 −10 9 30 21 50 25 −4 6 

 

II-3 masala 
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Operatsion hisobga doir ushbu masalalarni yeching: 

             1) quyidagi f(t) original funksiyaning F(p) Laplas tasvirini toping: 










.0,0

,0,)cossin(
)(

t

teCttBtA
tf

tn     

             2) f(t) original funksiyani uning quyidagi F(p) Laplas tasviri bo’yicha toping: 

 




pp

BAp
pF

2
)(

2

 . 

 

Izoh: Masala shartidagi A , B, C , α , β va n parametrlarning qiymatlari  talaba varianti 

bo’yicha quyidagi jadvaldan olinadi: 

 

Variant № A B C α β n 

1 −2 4 3 10  14 1 

2 1 −5 −7 9 90 2 

3 5 9 5 8 73 3 

4 2 −4 6 7 65 4 

5 −3 5 1 6 72 5 

6 10 3 −5 5 29 1 

7 8 −6 5 4 25 2 

8 5 10 −2 3 18 3 

9 −1 4 9 2 20 4 

10 3 5 7 1 10 5 

11 7 −4 6 10  19 1 

12 2 3 6 9 97 2 

13 4 5 −7 8 65 3 

14 −3 9 −4 7 53 4 

15 6 −1 1 6 45 5 

16 5 3 −10 5 41 1 

17 1 8 3 4 32 2 

18 −2 7 −9 3 34 3 

19 15 −1 −6 2 29 4 

20 2 −7 −15 1 17 5 

21 9 −9 −4 10  26 1 

22 2 −7 10 9 82 2 

23 3 −14 8 8 68 3 

24 12 −5 12 7 58 4 

25 15 −3 4 6 40 5 

26 9 −4 10 5 61 1 

27 6 −7 1 4 65 2 

28 −5 1 4 3 13 3 

29 −4 −5 −3 2 40 4 

30 10 3 −9 1 37 5 

 

III TOPSHIRIQ 

 

III-1 masala 

 

I va II o’quv guruhlarida mos ravishda n1 va n2  ta talaba bo’lib, ulardan m1 va m2 tasi 

kontrakt asosida ta’lim oladi. Har bir guruhdan tasodifiy ravishda bittadan talaba tanlab olindi. 

Quyidagi tasidifiy hodisalarning ehtimollarini toping: 
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A={I guruhdan tanlangan talaba kontrakt asosida ta’lim oladi} , 

B={II guruhdan tanlangan talaba kontrakt asosida ta’lim oladi} , 

C={tanlangan ikkala talaba ham kontrakt asosida ta’lim oladi} , 

D={ tanlangan ikkala talabadan kamida bittasi kontrakt asosida ta’lim oladi} , 

E={ tanlangan ikkala talabalardan faqat bittasi kontrakt asosida ta’lim oladi} . 

 

Izoh: Masala shartidagi n1 va m1 , n2 va m2 parametrlarning qiymatlari  talaba varianti 

bo’yicha quyidagi jadvaldan olinadi: 

Variant 

№ 
n1  m1 n2  m2 

Variant 

№ 
n1  m1 n2  m2 

1 25 20 21 15 16 28 18 24 14 

2 24 16 20 12 17 25 15 18 9 

3 22 14 18 10 18 22 12 16 10 

4 20 12 15 9 19 30 21 26 13 

5 18 10 27 18 20 21 15 14 7 

6 16 10 30 21 21 20 14 28 21 

7 14 8 28 16 22 24 15 12 8 

8 26 18 22 10 23 16 10 27 15 

9 30 20 18 8 24 18 12 22 14 

10 28 16 22 12 25 28 16 24 16 

11 24 12 27 21 26 27 18 25 20 

12 22 10 25 15 27 30 18 20 10 

13 20 10 16 8 28 26 16 15 10 

14 18 9 21 14 29 25 18 24 15 

15 15 6 30 18 30 21 12 30 22 

 

 

III-2 masala 

 

 Diskret X  tasodifiy miqdor quyidagi taqsimot qonuni orqali berilgan: 

 

xi x1 x2 x3 x4 

pi=P{X= xi} p1 p2 p3 p4 

 

Bu taqsimot qonuni bo’yicha quyidagilarni toping: 

1) noma’lum pk=P{X= xk}=p ehtimol qiymatini ; 

2) Y=AX+B tasodifiy miqdorning M(Y) matematik kutilishini ; 

3) Y=AX+B tasodifiy miqdorning D(Y) dispersiyasini . 

 

Izoh: Taqsimot qonunidagi xi , pi  (i=1,2,3,4) va masala shartidagi A , B parametrlarning 

qiymatlari  talaba varianti bo’yicha quyidagi jadvaldan olinadi: 

 

Variant 

№ 
x1 x2 x3 x4 p1 p2 p3 p4 A B 

1  2   1   4    6   0,4    p  0,2  0,1  −1   5 

2  −3   0   1    5   0,2  0,1  0,3   p  −4   2 

3  −1   3   4    6     p  0,3  0,1  0,4   2   5 

4   0   2   4    5   0,3  0,4    p  0,2  −1   3 

5  −3   −1   2    4   0,2    p  0,3  0,3  −2   6 

6  −2   0   3    6   0,3  0,4  0,1    p  −1   4 

7  −1   3    5    6     p  0,1  0,3  0,2   3   8 

8   0  1  4  5   0,5   0,2    p  0,1   1 6 
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9  −3  2  4  6   0,1     p   0,2  0,4  −2  5 

10  −2  3  5  6   0,2   0,3   0,4    p  1  7 

11  −3  −1  2  4   0,3 0,5    p 0,1  −2  3 

12  −1  0  2  5    p   0,1   0,2  0,3  −3 4 

13  2  3  5  6    0,2    p   0,3  0,4   6  4 

14   1  4  5  8   0,5   0,1    p  0,2  −1  6 

15  −4  −2  3  5   0,2    0,1   0,3    p  −3  4 

16  2  5  7  10   0,2   0,5    p   0,1   3  9 

17  −3  2   5  7   0,3    p   0,1  0,2   2  6 

18   0  3  6  8    p   0,3    0,2  0,1   −1  5 

19  −1  2  5  7   0,3     p   0,1  0,4   3  6 

20  −3  0  4  6   0,4   0,1    p   0,2  1  8 

21  1  4  6  8   0,3    0,2   0,4    p  −1  7 

22  −2  1  3  5   0,1   0,3    p   0,2  −4  4 

23  2  3  4  7    0,3    p   0,1  0,4   1  6 

24   1  2  5  10    p   0,4   0,3  0,2   8  9 

25  −2  −1  3  6   0,3    p   0,1  0,4  −3  5 

26  −3  0  4  8   0,1   0,4    p  0,2  −1  7 

27  1  4   6  9   0,2   0,1   0,3    p   4  8 

28   0  2  4  6   0,4   0,2    p  0,1   1  5 

29  −1  3  5  7   0,3     p   0,1  0,4  −2  6 

30  −2  4  6  8    p   0,3   0,4   0,1  1  7 

 

III-3 masala 

 

Uzluksiz X tasodifiy miqdorning barcha qiymatlari [0, b] kesmada joylashgan bo’lib, uning 

zichlik taqsimot funksiyasi  










],0[,0

],0[,)(
)(

bx

bxxbC
xf  

 ko’rinishga ega.  Quyidagilarni bajaring: 

1) C parametr qiymatini toping ; 

2) P{α<X<β} ehtimol qiymatini aniqlang ; 

3) M(X) matematik kutilish va D(X) dispersiyani hisoblang ; 

4)  F(x) taqsimot funksiyasini toping . 

 

Izoh: Masala shartidagi b va α , β parametrlarning qiymatlari  talaba varianti bo’yicha 

quyidagi jadvaldan olinadi: 

 

Variant 

№ 
b α  β 

Variant 

№ 
b α  β 

1 10 6 9 16 5 1 3 

2 9 5 7 17 4 2 4 

3 8 4 6 18 3 2 3 

4 7 3 6 19 2 1 2 

5 6 2 5 20 1 0,5 1 

6 5 2 4 21 10 2 7 

7 4 1 3 22 9 4 8 

8 3 1 2 23 8 1 5 

9 2 0 1 24 7 4 6 

10 1 0 0,8 25 6 1 4 

11 10 3 8 26 5 3 5 

12 9 5 8 27 4 1 2 
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13 8 3 7 28 3 0 2 

14 7 2 5 29 2 0,5 1,5 

15 6 3 5 30 1 0,2 0,7 

 

II  BOSQICH  BAKALAVRLARI  UCHUN  KUZGI  O’QUV  MAVSUMI 

MUSTAQIL  ISH  TOPSHIRIQLARIDAGI  MASALALARNING 

NAMUNAVIY  YECHIMLARI 

 

I   TOPSHIRIQ   

  

I-1 masala 

Algebraik formada berilgan  222111 , iyxziyxz    kompleks sonlar bo’yicha 

quyidagilarni bajaring: 

1)  21 zz    yig’indi  va  21 zz    ayirmani toping ; 

2) 21 zzz    algebraik yig’indini aniqlang ; 

3) 21 zz   ko’paytma va 21 zz  bo’linmani hisoblang ; 

4) z1 kompleks sonni trigonometrik formada yozib, 
4
1z  darajani hisoblang va  z3=z1 ikki hadli 

tenglama yechimlarini toping. 

Izoh: Masala shartidagi parametrlarning qiymatlari variant bo’yicha  x1= −1, y1= 3 , x2=4, 

y2=5, α=2, β= −3    deb olamiz. 

 Yechish:   1) Dastlab berilgan  z1=x1+iy1=−1+i 3  va z2=x2+iy2=4+5i  kompleks sonlarga 

qo’shma 21 , zz  kompleks sonlarni ularning ta’rifiga asosan topamiz: 

iiyxiyxziiyxiyxz 54,31 2222211111   . 

 Algebraik formadagi kompleks sonlarni qo’shish va ayirish ta’riflariga ko’ra 

,)35(3)53()41()54()31(

)()()()( 2121221121

iiii

iyyxxiyxiyxzz



  

.)53(5))5(3()41()54()31(

))(()()()( 2121221121

iiii

iyyxxiyxiyxzz



  

2) Dastlab kompleks sonlarni haqiqiy sonlarga ko’paytirish ta’rifidan foydalanib, αz1= 2z1 va 

βz2 =−3z2 ko’paytmalarni topamiz: 

.1512)54(33)(

,322)31(22)(

211112

111111

iizyixiyxz

iizyixiyxz







  

 Kompleks sonlarni qo’shish amali  ta’rifiga asosan 

.)1532(14)1512()322()3(2 2121 iiizzzzz    

3) Algebraik formadagi kompleks sonlarni ko’paytirish ta’rifiga ko’ra 

.)534()354(

)3451()5341()54()31(

)()()()(

21

12212121221121

i

iiizz

iyxyxyyxxiyxiyxzz







 

4) Algebraik formadagi kompleks sonlarni bo’lish ta’rifiga asosan 
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534
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)435(
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)3451()5341(
22










  . 

4) Algebraik formadagi z=x+iy kompleks sonning trigonometrik formasi 
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)sin(cos  irz   ko’rinishda bo’ladi. Bunda 
22 yxr  va 























0,0,)/(2

;0,0,)/(

;0,0,)/(

;0,0,)/(

yxxyarctg

yxxyarctg

yxxyarctg

yxxyarctg








 

formulalar orqali aniqlanadi. Berilgan iz 311   kompleks son uchun 

,24)3()1( 2222  yxr  

000 120601803
1

3



 arctgarctg  . 

Demak, )120sin120(cos231 00
1 iiz  . 

 Trigonometrik formadagi kompleks sonni darajaga ko’tarish  

)sin(cos)]sin(cos[  ninrirz nnn   

formulasiga asosan 

 )]1204sin()1204[cos(2)]120sin120(cos2[ 0044004
1 iiz  

 )]360120sin()360120[cos(16)480sin480(cos16 000000 i  

iii 388)
2

3

2

1
(16)120sin120(cos16 00   . 

 Trigonometrik formadagi kompleks sondan ildiz chiqarish  

1,,1,0,)
2

sin
2

(cos)sin(cos 





 nk
n

k
i

n

k
rirz nnn 


  

formulasiga asosan z3=z1=2(cos1200+isin1200) ikki hadli tenglamaning ildizlari 

2,1,0,)
3

2120
sin

3

2120
(cos2

00
3 





 k

k
i

k
z

    

formula orqali topiladi. Demak, berilgan ikki hadli tenglama uchta ildizga ega va ular quyidagi 

kompleks sonlardan iborat: 

)40sin40(cos2)
3

02120
sin

3

02120
(cos2)1(0 003

00
3 iizk 







 , 

)160sin160(cos2)
3

12120
sin

3

12120
(cos2)2(1 003

00
3 iizk 







 , 

).280sin280(cos2)
3

22120
sin

3

22120
(cos2)3(2 003

00
3 iizk 







  

I.2− masala 

Berilgan  kompleks o’zgaruvchili      yxviyxuzf ,,   funksiyaning 

differensiallanuvchi ekanligini Koshi – Riman shartlari bo’yicha tekshiring va uning )(zf   

hosilasini hisoblang.  

     Izoh: Masala shartidagi ikki o’zgaruvchili funksiyalar variant bo’yicha 

 yexyyxvyeyxyxu xx sin2),(,cos),( 22    

deb olamiz. 

 Yechish: Kompleks o’zgaruvchili      yxviyxuzf ,,   funksiyaning 

differensiallanuvchi ekanligini ushbu Koshi-Riman shartlari orqali tekshiramiz: 

x

v

y

u

y

v

x

u


















,  . 

Bizning masalada, ikki  o‘zgaruvchili funksiyaning xususiy hosilalarini hisoblash qoidasiga 

asosan, 

,cos2)cos( 22 yexyeyx
xx

u xx 
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y

v

x

u
yexyexy

yy

v xx



















cos2)sin2(   ; 

,)sin2(sin2)cos( 22 yeyyeyyeyx
yy

u xxx 







  

x

v

y

u
yeyyexy

xx

v xx



















cos2)sin2(   . 

Demak, berilgan f(z) kompleks funksiya Koshi-Riman shartlarini qanoatlantiradi va shu 

sababli u differensiallanuvchi bo’ladi. Uning f ′(z) hosilasini quyidagi formula bo’yicha hisoblaymiz: 

iyeyyex
x

v
i

x

u
zf xx )cos2()cos2()( 









   . 

 

II TOPSHIRIQ 

 

II.1− masala  

I tartibli chiziqli differensial tenglama uchun Koshi masalasini yeching: 

0)0(,)2(2
2

yyeBAxaxyy ax     

 Izoh:  Masala shartidagi parametrlarning qiymatlari  variant bo’yicha a=4, A=5, B= −6 va 

y0=8 deb olamiz. 

 Yechish:  Biz berilgan I tartibli chiziqli  
24)610(8 xexxyy   differensial 

tenglamaning  y(0)=8 boshlang’ich shartni qanoatlantiruvchi yechimini topish haqidagi Koshi 

masalasini hal etishimiz kerak. Buning uchun dastlab berilgan differensial tenglamaning ixtiyoriy 

o’zgarmas son C qatnashgan umumiy y=y(x,C) yechimini topamiz. Bu yechimni Bernulli usulida 

y=u·v ko’rinishda izlaymiz. Bunda u=u(x) va v=v(x) noma’lum funksiyalar bo’lib, ularni topish 

uchun y=u·v, y′=(u·v)′= u′·v+u·v′  ifodalarni berilgan differensial tenglamaga qo’yib, quyidagi 

natijalarni olamiz: 

  22 44 )610(8)610(8 xx exxuvvuvuexxyy  
24)610()8( xexxvvuvu  .          (*) 

 Noma’lum v=v(x) funksiyani quyidagi  shartdan  va  integrallar jadvalidan  (I ilovaga qarang) 

foydalanib topamiz: 

   xdx
v

dv
xdx

v

dv
xv

dx

dv
xvvxvv 888808  

2422
2

4ln)0(4
2

8ln xevxvCCxC
x

v  . (**) 

(**) natijani (*) tenglamaga qo’yib va integrallar jadvalidan (I ilovaga qarang) foydalanib, 

ikkinchi noma’lun u=u(x) funksiyani topamiz: 

  610)610(0
22 44 xuexueu xx  

CxxCx
x

dxxu   656
2

10)610( 2
2

 .  (***) 

(***) va (**) natijalardan differensial tenglamaning umumiy yechimini topamiz: 
242 )65(),( xeCxxvuCxyy  . 

 Umumiy yechimdagi C o’zgarmas son qiymatini y(0)=8 boshlang’ich shartdan topamiz: 

8)0605()65()0(
22 042

0

42  



 CeCeCxxy
x

x  . 

Demak, berilgan Koshi masalasining yagona yechimi  quyidagidan iborat: 
22 42

8

42 )865()65()8,( x

C

x exxeCxxxyy 



  . 

 

II-2 masala 
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II tartibli o’zgarmas koeffitsientli chiziqli birjinslimas 

BAxycybya   

differensial tenglamaning umumiy yechimini toping. 

 

Izoh: Differensial tenglamadagi parametrlarning qiymatlari variant bo’yicha a=32, b=−20, 

c=3 va A=5, B=−4 deb olamiz . 

Yechish: Berilgan 32y″−20y′+3y=5x−4 birjinslimas differensial tenglamaning umumiy 

y=y(x,C1,C2) yechimini topish uchun dastlab tegishli bir jinsli 32y″−20y′+3y=0 differensial 

tenglamaning umumiy y0= y0(x,C1,C2) yechimini topamiz. Buning uchun y″ , y′ va y o’rniga mos 

ravishda λ2, λ va λ0=1 qo’yib, 32λ2−20λ+3=0 xarakteristik tenglamani tuzamiz va uning ildizlarini 

topamiz: 

32λ2−20λ+3=0 => D=(−10)2−3∙32=4=22 => 

=>λ1,2=(10±2)/32 => λ1=8/32=1/4,  λ2=12/32=3/8 .  

Demak, bir jinsli differensial tenglamaning umumiy yechimi 
8/3

2
4/

121210
21),,( xxxx

eCeCeCeCCCxy 


 . 

 Endi berilgan birjinslimas tenglamaning biror y*=y*(x) xususiy yechimini topamiz. 

Tenglamaning o’ng tomoni 5x−4=Ax+B ko’rinishda va λ=0 xarakteristik tenglama ildizi 

bo’lmagani uchun xususiy yechimni y*=A*x+B* ko’rinishda izlaymiz. Noma’lum A* va B* 

koeffitsientlani topish uchun y*=A*x+B*, ( y*)′=(A*x+B*)′=A* va ( y*)′′=(A*)′=0 tengliklarni 

birjinslimas tenglamaga qo’yamiz: 

32(y*)″−20(y*)′+3y*=5x−4 => 32∙0−20A*+3(A*x+B*)=5x−4 => 

=>3A*x +(−20A*+3B*)=5x−4 => 3A*=5, −20A*+3B*=−4 => 

=> A*=5/3 , B*=(−4+20 A*)/3=(−4+100/3)/3=(88/3)/3=88/9  . 

Demak, xususiy yechim sifatida y*=5x/3+88/9=(15x+88)/9 funksiyani olish mumkin. Unda 

izlangan umumiy yechim quyidagidan iborat bo’ladi: 

9/)8815(*),,(),,( 8/3
2

4/
121021  xeCeCyCCxyCCxy xx . 

 

II-3 masala 

 

Operatsion hisobga doir ushbu masalalarni yeching: 

             1) quyidagi f(t) original funksiyaning F(p) Laplas tasvirini toping: 
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             2) f(t) original funksiyani uning quyidagi F(p) Laplas tasviri bo’yicha toping: 
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Izoh: Masala shartidagi parametrlarning qiymatlari variant bo’yicha A=6 , B=5, C= −3 , α=4 

, β=20 va n=5 deb olamiz. 

Yechish:  1) Berilgan f(t)=(6sin20t+5cos20t−3t5)e4t  (t≥0) originalning F(p)=L{f(t)} Laplas 

tasvirini topish uchun uning chiziqlilik xossasidan va tasvirlar jadvalidan (II ilovaga qarang) 

foydalanamiz: 

L{f(t)}=L{(6sin20t+5cos20t−3t5)e4t}=L{6e4tsin20t}+L{5e4tcos20t}+L{−3t5e4t}= 

=6L{e4tsin20t}+5L{e4tcos20t}−3L{t5e4t}=
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Bu yerda tasvirlar jadvalidagi (II ilova) 
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ngliklardan va n!=1∙2∙3∙ ∙∙∙ ∙n formuladan , jumladan 5!=1∙2∙3∙4∙5=120  ekanligi -dan foydalandik. 
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 2) f(t) original funksiyani uning Laplas tasviri  
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bo’yicha topish uchun bu tasvirni quyidagi ko’rinishda yozamiz: 
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 Tasvirlar jadvalidan (II ilovaga qarang) teskarisiga foydalanib, izlangan f(t)=L−1(F(p)) 

original  funksiyani topamiz: 
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Bu yerda, tasvirlar ladvaliga (II ilova) asosan 
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ekanligidan foydalandik. 

 

 

III TOPSHIRIQ 

 

III-1 masala 

 

I va II o’quv guruhlarida mos ravishda n1 va n2  ta talaba bo’lib, ulardan m1 va m2 tasi 

kontrakt asosida ta’lim oladi. Har bir guruhdan tasodifiy ravishda bittadan talaba tanlab olindi. 

Quyidagi tasidifiy hodisalarning ehtimollarini toping: 

A={I guruhdan tanlangan talaba kontrakt asosida ta’lim oladi} , 

B={II guruhdan tanlangan talaba kontrakt asosida ta’lim oladi} , 

C={tanlangan ikkala talaba ham kontrakt asosida ta’lim oladi} , 

D={ tanlangan ikkala talabadan kamida bittasi kontrakt asosida ta’lim oladi} , 

E={ tanlangan ikkala talabalardan faqat bittasi kontrakt asosida ta’lim oladi} . 

 

Izoh: Masala shartidagi parametrlarning qiymatlari  variant bo’yicha n1=24 va m1=15 , n2 = 18 

va m2 =10 deb olamiz. 

Yechish:  Ehtimolning klassik ta’rifiga asosan 
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 . 

Hodisalarni ko’paytirish amali ta’rifiga asosan C=A·B deb yozish mumkin. Bunda A , B 

bog’liqmas hodisalardir va tegishli ehtimollarni ko’paytirish teoremasidan ushbu natija kelib chiqadi: 

72

25

9

5

8

5
)()()()(  BPAPBAPCP    

Hodisalar yig’indisi ta’rifiga asosan D=A+B deb yozish mumkin. Bunda A va B birgalikda 

bo’lgan hodisalar va shu sababli tegishli ehtimollarni qo’shish teoremasi hamda yuqoridagi 

natijalardan ushbu javob kelib chiqadi: 
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72
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 BAPBPAPBAPDP

 Hodisalar ko’paytmasi, yig’indisi va qarama-qarshi hodisalar ta’riflaridan foydalanib, 

21 EEBABAE   deb yozish mumkin. Bunda E1 va E2 birgalikda bo’lmagan hodisalar 

va shu sababli tegishli ehtimollarni qo’shish teoremasiga asosan P(E) = P(E1 + E2) = P(E1)+ P(E2) . A 

va B hodisalar bog’liqmas bo’lgani uchun, tegishli ehtimollarni ko’paytirish teoremasi va qarama-

qarshi hodislar ehtimollari orasidagi bog’lanish formulasidan  foydalanib, izlangan P(Е) ehtimolni 

topamiz: 
 )()()()()()()()()( 21 BPAPBPAPBAPBAPEPEPEP  

72

35

72

15

72

20

9

5
)

8

5
1()

9

5
1(

8

5
)()](1[)](1[)(  BPAPBPAP  . 

 

III-2 masala 

 

 Diskret X  tasodifiy miqdor quyidagi taqsimot qonuni orqali berilgan: 

 

xi x1 x2 x3 x4 

pi=P{X= xi} p1 p2 p3 p4 

 

Bu taqsimot qonuni bo’yicha quyidagilarni toping: 

1) noma’lum pk=P{X= xk}=p ehtimol qiymatini ; 

2) Y=AX+B tasodifiy miqdorning M(Y) matematik kutilishini ; 

3) Y=AX+B tasodifiy miqdorning D(Y) dispersiyasini . 

 

Izoh: Taqsimot qonunidagi va masala shartidagi parametrlarning qiymatlari   variant bo’yicha 

x1=−3 , x2=−1 , x3=2 , x4=5 , p1=0,3 ,  p2=0,2 , p3=p , p4=0,4  va A=3 , B=−2 deb olamiz. 

 

Yechish:  Dastlab variantga mos keluvchi taqsimot qonunini yozamiz: 

 

xi −3 −1 2 5 

pi=P{X= xi} 0,3 0,2 p 0,4 

 

1) Noma’lum p3=P{X=2}=p ehtimol qiymatini topish uchun taqsimot qonunidagi barcha 

ehtimollar yig’indisi birga teng bo’lishidan foydalanamiz: 

p1+ p2+ p3+ p4=1 => 0,3+0,2+p+0,4=1 =>0,9+p=1 => p=1−0,9=0,1  . 

2) Dastlab taqsimt qonuni va matematik kutilish ta’rifidan foydalanib M(X) matematik 

kutilishni hisoblaymiz: 

1,14,051,022,0)1(3,03)( 44332211  pxpxpxpxXM

 Matematik kutilish xossalaridan foydalanib, ushbu natijani olamiz: 

3,121,132)(3)23()()()(  XMXMYMBXMABAXM . 

3) Dastlab taqsimot qonuni va dispersiya ta’rifidan foydalanib, M(X)=1,3 ekanligini hisobga 

olib, D(X) dispersiyani hisoblaymiz: 

 2
4

2
43

2
32

2
21

2
1

22 )]([)]([)()( XMpxpxpxpxXMXMXD  

61,1169,13,13)3,1(4,051,022,0)1(3,0)3( 22222   . 

Dispersiya xossalaridan foydalanib, ushbu natijani olamiz: 

49,10461,119)(3)23()()()( 22  XDXDYDXDABAXD . 

 

III-3 masala 

 

Uzluksiz X tasodifiy miqdorning barcha qiymatlari [0, b] kesmada joylashgan bo’lib, uning 

zichlik taqsimot funksiyasi  
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 ko’rinishga ega.  Quyidagilarni bajaring: 

1) C parametr qiymatini toping ; 

2) P{α<X<β} ehtimol qiymatini aniqlang ; 

3) M(X) matematik kutilish va D(X) dispersiyani hisoblang ; 

4)  F(x) taqsimot funksiyasini toping . 

 

Izoh: Masala shartidagi parametrlarning qiymatlari variant bo’yicha b=8 va α=2 , β=6 deb 

olamiz. 

 

Yechish:  1) Berilgan  
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zichlik funksiyasi ifodasidagi C parametr qiymatini quyidagi xossadan topamiz: 
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2) Oraliqqa tushish ehtimolini hisoblash formulasiga asosan 
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3)  Matematik kutilishni hisoblash formulasiga asosan 
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Dispersiyani hisoblash formulasiga asosan 
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4) F(x) taqsimot funksiyasini zichlik funksiyasi f(x) orqali 


x

dttfxF )()(  formula bilan 

topamiz. Bunda quyidagi uch holni qaraymiz: 

*) agar x<0 bo’lsa,  unda f(x) =0 va shu sababli 

00)()( 


xx

dtdttfxF  ; 

**) Agar 0≤x≤8 bo’lsa, unda f(x)=(8−x)/32 va shu sababli 
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***) Agar x>8 bo’lsa, unda f(x) =0 va shu sababli 
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  Demak, izlangan F(x) taqsimot funksiya quyidagi formula bilan ifodalanadi: 
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GLOSSARIY 

 

Aksioma - biror matematik nazariya yaratishda boshlang’ich fakt (asos) deb qaraladigan va 

isbotsiz qabul qilinadigan jumla. Matematik nazariyani asoslashning mantiqiy poydevori hisoblangan 

aksoimalar sistemasi hamma vaqt ham tugallangan va takomillashgan bo’lmaydi, balki 

aksiomalarning o’zi kabi o’zgarib va takomillashib turadi. Grek.aξίωμa-hurmatga sazovor bo’lgan 

shubhasiz jumla; hurmat, ehtirom, obro’.  

Algebra - (aljabr) matematik fan bo’lib, unda gruppa, xalqa, struktura va shu ob’yektlar 

o’rganiladi. Algebraning alohida shoxobchasi algebradir. Qisqaroq ma’noda algebra 

tenglamalaryechish haqidagi ta’limt deb qaraladi. Ancha keng ma’noda algebra deganda ixtiyoriy 

tabiatli to’plamning elementlari ustida sonlarni qo’shish va ko’paytirish kabi odatdagi amallarni 

umumlashtiruvchi va amallarni o’rganuvchi fan tushuniladi.  

Algoritm – biror operatsiyalar (amallar) sistemasini ma’lum tartibda bajarish haqida aniq 

qoida bo’lib, ma’lum sinfga oid masalalarni yechishga imkon beradi.  

Tahlil –noma’lumdan ma’lumga, izlanayotgan berilganga o’tish yo’li bilan fikr yuritish yoki 

isbotlash metodi (usuli).  

Matematik analiz – funksiya va limitga o’tish tushunchalariga asoslangan bir qator matematik 

fanlarning umumiy nomi matematik analizga odatda differensial va integral hisoblari, qatorlar 

nazariyasi, differensial tenglamalar nazariyasi, analitik funksiyalar nazariyasi, variatsion hisob, 

integral tenglamalar nazariyasi, funksional analiz kiritiladi.  

Analitik geometriya – matematikaning bo’limi bo’lib, unda obrazlar koordinatalar ususlida 

asoslanib algebra vositalari bilan tekshiriladi.  

Arab raqamlari – quyidagi o’nta matematik ishoraning nomi: 0,1,2,3,4,5,6,7,8,9. O’nli sanoq 

sistemasida istalgan kichik va istagancha  katta bo’lgan har qanday sonni arab raqamlari bilan yozish 

mumkin.  

 Arifmetika – (hisob) sonlar va ular ustida bajariladigan amallar haqidagi fan. Arifmetikada 

birinchi navbatda natural va kasr sonlar o’rganiladi. Arifmetika inson bilimining eng qadimgi 

tarmoqlaridan biridir. Arifmetika o’quv predmeti sifatida maktabda I-VI sinflarda o’qitiladi va 

tasviriy ta’riflarga asosan quriladi. Pedagogika institutlari fizika-matematika fakultetlarining uchta 

nazariy kursida: ratsional sonlar arifmetikasi, sonlar nazariyasi va arifmetika asoslarida arifmetika 

ancha chuqur o’rganiladi.   
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Arifmetik son – dastlabki tushunchaga ko’ra, har qanday manfiy bo’lmagan son. Birmuncha 

keng ma’noda har qanday son arifmetika son deb qaraladi.  

Oliy matematika – oliy o’quv yurtlarida o’qitiladigan matematik fanlar turkumi bo’lib, unga 

analitik geometriya, differensial vaintegral hisoblari, differensial tenglamalr, differensial geometriya 

va boshqalar kiradi. Lekin bu termin ancha shartli termindir. Elementar matematika asosan 

o’zgarmas miqdorlar tekshirilgani va matematik masalalarni tekshirishda xususiy metodlar 

qo’llanilgani holda oliy matematikada o’zgaruvchi miqdorlar tekshiriladi va tekshirishning umumiy 

metodlari qo’llaniladi. Bular orasida keskin farq yo’q, ular bir-biridan faqat mamlakatimizda ta’lim 

berish sistemasining tuzilishi va maktabda matematika o’qitish metodikasiga bog’liq ravishda 

shunday ajratilgan.   

Geometriya – dastlab geometriya shakllar haqidagi, ularning turli qismlarining o’zaro 

joylanishi va o’lchamlari haqida, shakllarning almashtirilishihaqidagi fan.. 

 Gradus – tekis burchaklarining o’lchov birligi, ya’ni u to’g’ri burchakning 
90

1
 qismiga teng 

bo’lgan tekis burchak. Grek.gradus-qadam, bosqich.  

Differensial hisob – matematikaning bo’limi bo’lib, funksiyalarni hosila va differensiallar 

yordami bilan tekshiradi. Differensial hisobning asosiy tushunchalari hosila va differensial bo’lib, 

bular o’z navbatida ketma-ketlik yaki funksiyaning limiti va cheksiz kichik miqdorlar tushuchalari 

bilan bog’langan. Funksiya hosilasini bilish funksiyaning qayerda o’sishi yoki kamayishi, qayerda 

maksimumga, munimumga va burilish nuqtasiga ega ekanligi haqida mulohaza yuritishga imkon 

beradi. Bu tushunchalar ko’p o’zgaruvchili funksiyalarni o’rganishda ham tatbiq etiladi. Egri 

chiziqlarga urinma o’tkazish haqidagi masalalarni yechish munosabati bilan XVII asr 

matematikalaridan Dekart, Ferma va boshqalar differensial hisob yaratish sohasida birinchi qadam 

qo’ygan edilar. Differensial hisobning uzil-kesil yaratilishi I.Nyuton va G.Leybnisning ilmiy ishlari 

bilan bog’liqdir.  

Differensial tenglamalar – noma’lum funksiyalar ularning har qanday tartibli hosilalari va 

erkli o’zgaruvchilarni o’z ishiga olgan tenglamadir.   

Differensiallash – differensial yoki hosila, xususiy hosila, to’la differensiallarning hisoblash. 

Differensiallash differensial hisobning asosiy amali bo’lib, bunda differensiallash qoidalari va 

differensiallash formulalari keltirilib chuqariladi.  

Isbot – biror tasdiq (mulohaza, fikr, teorema) ning  haqiqan yoki noto’g’ri ekanligini 

aniqlashga imkon beradigan fikr yuritish. Teoremani isbot qilishda biz tushunchalarga berilgan 

ta’riflardan foydalanib, aksiomalarga yoki oldin isbot etilgan teoremalarga tayanamiz. Isbotlash 

usulida qarab ular quyidagilarga bo’linadi: analitik; sintetik; induktiv; deduktiv usullari, teskaridan 

isbotlash yoki bema’nilikka (ziddiyatlikka) keltirish yo’li bilan isbotlahs usullari.  

Kommutatiblik qonuni – binary operatsiyasi bo’ysunishi mumkin bo’lgan qonun. Agar 

binary operatsiyasini ko’paytirish deb tushunilsa, u holda kommutatiblik qonuni bunday ko’rinishda 

bo’ladi: bcab  . Kommutatiblik qonuni ko’pincha o’rin almashtirish qonuni deb kommutatiblik 

qonuniga bo’ysunuvchi operatsiyalarga misol qilib sonlari qo’shish va ko’paytirish, to’plamlarning 

kesishmasi hamda to’plamlar birlashmasini ko’rsatish mumkin. 

 Kibernetika – mashina, tirik organism va ularning birikmalari kabi tashkil qilingan 

sistemalarda boshqarish va aloqa prostesslarining umumiy qonuniyatlari birikmalarida informasiya 

idrok etish, yetkazish, saqlash, foydalanish va qayta ishlash haqidagi fan sifatida ham ta’riflasa 

bo’ladi.   

 Koordinatalar – ma’lum tartibda olingan va nuqtaning chiziqdagi, tekislikdagi sirtdagi yoki 

fazodagi vaziyatini xarakterlaydigan sonlar. Biror ob’yektni tekshirish xarakteri va maqsadiga qarab 

har xil koordinata sistemalari tanlanadi, bular yordamida fazoning har bir nuqtasiga aniq sonlar 

to’plami – nuqta koordinatalari mos keltiriladi.  

 Kontangens – trigonometrik funksiyalardan biri bo’lib, ctgx  (x-argument) orqali belgilanadi. 

Lotincha co (complementum – to’ldirish so’zining qisqartirilgani) va tangens so’zlaridan yasalgan.  

 Koeffisient – algebraik ifodaagi koeffisient – bu ifodadagi ko’paytuvchidir. Undosh harf bilan 

boshlanuvchi latincha so’z bilan birikkanda “co” ga aylanadigan “cum” va efficiens (qaratqich 
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kelishigi - efficientis) – tayyorlovchi, biror narsaga sabab bo’luvchi so’zlaridan yasalgan (kofunksiya, 

kologarifm bilan solishtiring); so’zma-so’ziga; koeffisient-ko’maklashuvchi. 

 Chiziqli algebra -  algebraning bo’limi bo’lib, unda chekli o’lchovli chiziqli fazolardagi 

chiziqli almashtirishlar o’rganiladi. Chiziqli algebra chiziqli tenglamalar sistemasini, ya’ni 

o’zgaruvchiga (noma’lumga) nisbatan birinchi darajali bo’lgan tenglamalarni yechish munosabati 

bilan paydo bo’lgan. Chiziqli algebraning yaxshi rivojlangan bo’limlari matrisalar nazariyasi, 

formalar (xususan, kvadrat formalar) nazariyasi, invariantlar nazariyasidir.  

 Logarifm – N sonining a asosga ko’ra logarifm deb shunday n soniga aytiladiki, a asosni 

 1,0  aa    n – darajaga ko’targanda N soni hosil bo’ladi.  Kompleks o’zgaruvchili funksiyalar 

nazariyada kompleks sonlarining logarifm (natural logarifm) lari qaraladi. Ta’rifiga ko’ra, z 

kompleks sonning logarifm (Ln z bilan belgilanadi) quyidagiga teng: 

iArgzzLnz  ln . 

Logarim XV-XVI asrlarda astronomiya va dengizda suzishning barq urib rivojlanganda kishilik 

jamiyatining hisoblashga bo’lgan ehtiyojiga javob sifatida paydo bo’ladi.  

 Matematik logika – matematik isbotlarni o’rganadigan fan. Matematik logikaning tekshirish 

ob’yektlari firk (mulohazalar) bo’lib, ular ustida ham algebradagi sonlar ustida bajariladigan 

amallarga o’xshash amallar bajariladi. Matematik logika ba’zan matematika deb ham ataladi. 

Matematik logika electron hisob mashinalari nazariyasida qo’llanadi.  

 Matematik statistika – eksperiment natijalarini ishlab chiqishning umumiy usullari haqidagi 

fan. Fizika, ximiya, biologiya, meditsina va boshqa fanlarda eksprementlar natijasiga faqatgina 

eksperimentator boshqaradigan faktorlargina emas, balki juda ko’p boshqa tasodifiy faktorlar ham 

ta’sir etadi. Demak, eksprement natijasi odatda tasodifiy miqdor bo’ladi. Olimning vazifasi tasodifiy 

tebranishlarga suyanib turib bunga sabab bo’lgan qonun ta’sirini ko’ra bilishdan iborat. Bunda 

qo’llaniladigan usullar har xil fanlar uchun umumiy bo’lishi mumkin. Xuddi ana shu usullar  

matematik statistikada o’rganiladi.  

 Natural logarifm – asosi ...71828,2
1

1lim 











n

n n
e  transcendent son bo’lgan logarifm 

(lnN bilan belgilanadi). Natural logarifm Neper nomi bilan bog’lanadi, biroq logarifm jadvallarini 

Neper, Brigg, Byurgi va boshqa matematiklar bir-birlaridan mustaqil ravishda deyarli bir vaqtda 

tuzdilar.  

 Teskari trigonometrik funksiyalar - ecxxctgxtgxxx cos,sec,,,cos,sin  

trigonometrik funksiyalarga teskari bo’lgan funksiyalardir. Teskari trigonometrik funksiya ko’pgina 

ratsional kasrlar va kvadratik irratsionalliklarni integrallashda hosil bo’ladi. Teskari trigonometrik 

funksiya arkfunksiyalar, ba’zan esa arkukslar deb ham ataladi. Teskari trigonometrik funksiya 

trigonometrik funksiyalar bo’la olmaydi, shuning uchun ularni trigonometrik funksiyalarga teskari 

bo’lgan funksiyalar yoki akrfunksiyalar deb atash to’g’ri bo’lar edi. Lotincha arcus – yoy (burchak). 

 Potensirlash – logarifmlashga teskari amal potensiallash – berilgan logarifmga qarab sonning 

o’zini toping. Potensillash tushunchasi logarifmik tenglamalarni yechishga qo’llaniladi. Nemischa 

potenzieren, Potenz – daraja so’zidan olingan.  

 Tadbiqiy matematika – bu termin matematikani fan va texnikaning boshqa sohalariga (fizika, 

ximiya, astronomiya, iqtisod, geodeziya, harbiy ish va injenerlik ishlari va boshqalari) tatbiq etish 

to’g’risida gapirilganda qo’llaniladi. Tatbiqiy matematika bilan tatbiqiy bo’lmagan matematika 

orasida aniq chegara yo’q.   

 Radikal – (yoki ildiz) biror a sondan n – darajali ildiz chiqarish amalini ifodalovchi n  

matematik ishora, bu bunday yoziladi; n a . Lotincha radix – ildiz.  

 Radius – aylananing har qanday nuqtasini markazi bilan tutashtiruvchi kesma. Bu kesmaning 

uzunligi ham radius deb ataladi. Aylananing radiusi aylana bilan chegaralangan doiraning (sharning) 

radius deb ham ataladi. Lotincha radius – g’ildirakning kegayi, nur.  

 Signum ot x – x ning signumi – haqiqiy x sonning funksiyasi bo’lib, xmusbat bo’lganda 

funksiya 1 ga teng, x nol bo’lganda nolga teng, x manfiy bo’lganda  – 1 ga teng. Bu funksiya signx  

yoki xsgn  simvol bilan belgilanadi. Lotincha singnum – ishora.  
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 Sofizm – ataylik chiqarilgan noto’g’ri xulosa, biror jumlaning noto’g’ri isboti. Bunda 

isbotdagi xato isbotning biror bosqichida ancha ustalik bilan bilintirmay yuboriladi. 

 Steradian – fazoviy burchakning o’lchov birligi. Bir steradian uchi O(R) sfera markazida 

bo’lgan va shu sfera sirtida yuzi 2R  gat eng bo’lgan figura ajratuvchi fazoviy burchakdir. Butun 

sferada 4  steradian burchak bo’ladi. Grekcha στερεοζ – fazoviy, radian lotincha radius – nur, 

kegay so’zlaridan olingan.  

 Tangens – trigonometrik funksiyalardan biri. Lotincha tangens – urinma (tango - urinaman).  
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1. O’quv fani o’qitilishi  bo’yicha uslu biy ko’rsatmalar. 

 Ushbu fan dasturi yuqorida keltirilgan ta’lim yo’nalishlar bo’yicha bakalavrlar tayyorlash 

tizimida, o’quv rejalari va o’quv dasturlarni davlat malaka talablariga mos qo’yish zarurati tug’uldi. 

Shu bilan birga xalqaro ta’lim berish malaka talablarini qo’llash, ajdodlarimizning boy milliy 

meroslarini shu jarayonga jalb qilish kerak bo’ladi. Tavsiya etilayotgan ushbu dastur ana shu 

maqsadni ko’zda tutadi. 
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 Oliy mtematika fani matematikaning analitik geometriya, oiy algebra elementlari, chiziqli 

algebra, matematik analiz, differensial tenglamalar, qatorlar nazariyasi, ehtimollar nazariyasi va 

metamatik statistika bo’limlarini o’z ichiga oladi. Unda birinchi va ikkinchi tartibli chiziqlar, 

determinantlar va matritsalar, chiziqli tenglamalar sistemasini yechish, chiziqli almashtirishlar, 

differensial va integral hisob, birinchi va yuqori tartibli differensial tenglamalr, sonli va funsional 

qatorlar, hodisalar ehtimolining taqsimot va zichlik funksiyalari, tasodifiy miqdorlarning 

xarakteristikalari, xatoliklar nazariyasi, algebraic va transsendent tenglamalarni sonli yechish usullari 

yordamida yechish masalalari o’rganiladi. 

 Bakalavriat ta’lim yo’nalishining xususiyatiga, dars soatlari hajmiga, a’lim yo’nalishi uchun 

zarur mavzularga ko’ra ishchi dasturlar tuziladi. 

 Oliy matematika fanining usullari har xil mulkchilik shaklida faoliyat yuritayotgan 

korxonlarning faoliyatini samarali rejalashtirish xususiyatlarini o’rganishda biznes-rejalarni tuzishda, 

har xil hisob kitob isghlarini olib borishda ahamiyati kattadir. 

Oliy matematika fanini o’qitishdan maqsad – barcha ta’lim yo’nalishlari bo’yicha bakalavrlar 

tayyorlash tizimida, o’quv rejalari va malaka talablariga mos qo’yish zarurati tug’iladi. Shu bilan 

birga xalqaro ta’lim berish sifatlarini qo’llash, ajdodlarimizning boy milliy meroslarii shau jarayonga 

jalb qilish kerak bo’ladi. 

 Oliy matematika fanning o’qitishning vazifasi – talabalarga matematika nazariyasiga oid oliy 

bilimlar berish, olgan nazariy bilimlarni amaliyotga qo’llay bilishga o’rgatishdan va oqibat natijada 

ularni yo’nalishga mos jarayonlar matematik modelini tuzish va tekshira olishga o’rgatishdir. 

 Oliy matematika fani bo’yicha talabalarning bilim, ko’nikma va malakalriga quyidagi talablar 

qo’yiladi. Talaba: 

 matematika dunyoviy bilishning o’ziga xos usuli, uning tushunchalari va tassavurlarining 

umumiyligi, matematik modellar, matematik modellashtirish usullari to’g’risida tasavvurga 

wga bo’lishi; 

 ob’yektning miqdoriy va sifat nisbatlarini ifodalsh uchun matematik simvollardan 

foydalanish; 

 matematik analiz, analitik geometriya, chiziqli algebra, ehtimollar nazariyasi va matematik 

statistikaning asosiy tushunchalari va metodlari; 

 muayyan jarayonlar uchun ehtimoliy modellarini  va tuzilgan model doirasida hisoblarni olib 

borishini; 

 funksional va hisoblash masalalarini yechish modellarini bilish va ulardan foydalana olishi; 

 algebraik tenglamalarni analitik va sonli usullarda yechish; 

 oddiy differensial tenglamalarni tadbiq qilish, ularni analitik va sonli usullarda yechish; 

 eksperemental ma’lumotlarga ishlov berishning asosiy metodlaridan foydalanish 

ko’niukmalariga ega bo’lish kerak. 

 

 

 

 

 

 

 

 

 

2. Ma’ruza mashg’ulotlari 

1-jadval 

№ Ma’ruzalar mavzulari Dars soatlari hajmi 

I semestr 

1.   Matritsalar va ularning xossalari.Matritsalar ustida amallar. 2 

2.  Teskari matritsani topish.Matritsaning ragini hisoblash. 2 

3.  Ikkinchi  va uchinchi tartibli determinantni hisoblash 2 
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usullari.Determinantning  xossalari.Minorlar va algebraik 

to’ldiruvchilar. 

4.  Chiziqli tenglamalar sistemasini  yechishning Kramaer, Gauss va 

matritsa usullari.Chiziqli tenglamalar sistemasining turlari, 

echimga ega bo’lishi va h.k. 

2 

5.  Vektorlar ustida chiziqli amallar. Vektorni o’qdagi proektsiyasi. 
Vektorni bazis bo’yicha yoyish. Vektor uzunligi. Vektorni songa 
ko’paytirish. Vektorning yo’naltiruvchi kosinuslari. 
 

2 

6.  Ikki vektorning skalyar ko’paytmasi. Ikki vektor orasidagi 
burchak. Ikki vektorning parallelik va pedpendikulyarlik shartlari. 
Ikki vektorning vektor ko’paytmasi. Uch vektorning aralash 
ko’paytmasi. 
 

2 

7.  Dekart va qutb koordinatalar sistemalari. Tekislikda to’g‘ri chiziq 
tenglamalari. Ikki to’g‘ri chiziq orasidagi burchak. Parallelik va 
perpendikulyarlik shartlari. Bir va ikki nuqtadan o’tuvchi to’g‘ri 
chiziq tenglamalari. 
 

2 

8.  Ikkinchi tartibli egri chiziqlar. Aylana, ellips, giperbola va 
parabola. 
 

2 

9.  Fazoda tekislikning, vektor, umumiy, normal tenglamalari. 

Tekislikning o’zaro  joylashishi. Ikki tekislik orasidagi burchak. 

Tekislikning o’zaro parallelik va perpendikulyarlik 

shartlari.Tekisliklar dastasi. 

2 

10.  Fazoda to’g‘ri chiziqning vektor, kanonik, parametrik va umumiy 
tenglamalari. To’g‘ri chiziqning o’zaro joylashishi. Ikki to’g‘ri 
chiziq orasidagi burchak, parallellik va perpendikulyarlik 
shartlari.To’g‘ri chiziq bilan tekislikning o’zaro joylashishi. 
 

2 

11.  Sirtning fazodagi tenglamasi.Ikkinchi tartibli sirtlar. 2 

12.  Funksiya tushunchasi. Funksiyaning aniqlanish va o’zgarish 
sohasi. Juft va toqligi, davriyligi. Ketma-ketlikning limiti, 
funksiyaning limita, bir tomonlama limitlar. 
 

2 

13.  Ajoyib limitlar. Limitlarga doir aralash misollar. 
Funksiyaning uzluksizligi. Funksiyaning hosilasi. Elementar 
funksiyalarning hosilalari. 
 

2 

14.  Murakkab funksiyani hosilasi. Oshkormas va parametrik 

funksiyani hosilasi. Funksiyani differentsiallash 

2 

15.  YUqori tartibli hosila va differentsial. Aniqmasliklarni Lopital 

qoidasi yordamida ochish. 

2 

16.  Funksiyaning o’sishi va kamayishi. Funksiyaning ekstremumlari. 
Teylor va Makloren formulalariga doir mashqlar. 
 

2 

17.  Kesmada uzluksiz funksiyaning eng katta va eng kichik 
qiymatlari. Funksiya grafigining qavarikligi va botiqligi. Burilish 
nuqtalari. Asimtotalari. Funksiyani to’la tekshirish. 
 

2 

18.  Ekstremumlar nazariyasining geometriya, mexanika va boshqa 
sohalarga doir masalalariga tadbiqi. 
 

2 

II semestr 

19.  Ko’p  o’zgaruvchili funksiya, uniing aniqlanish sohasi, limiti va 
uzluksizligi. Xususiy hosilalar. To’la differentsial. Ko’p  
zgaruvchili murakkab funksiyaning hosilasi. Yuqori tartibli 
xususiy hosilalar va to’la differentsiallar. 

2 
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20.  Ikki o’zgaruvchili funksiyaning ekstremumi. Sirtga o’tkazilgan  
urinma tekislik va normal tenglamasi. 
 

2 

21.  Boshlang‘ich funksiya va aniqmas integralning ta’rifi, xossalari. 
Aniqmas integral jadvali. Integrallash qoidalari: o’zgaruvchini 
almashtirish va bo’laklab integrallash. 
 

2 

22.  Eng sodda kasrlarni integrallash. Ratsional kasrlarni sodda 
kasrlarga ajratish. Ratsional funksiyalarni integrallash algoritmi. 

2 

23.  Irratsional funksiyalarni integrallash. Trigonometrik funksiyalar 
qatnashgan ba’zi integrallarni integrallash. 

2 

24.  Aniq integralga keltiriluvchi masalalar. Aniq integralning ta’rifi 
va uning asosiy xossalari. Nyuton-Leybnits formulasi. Aniq 
integralda o’zgaruvchini almashtirish. Bo’laklab integrallash. 
 

2 

25.  Xosmas integrallar. Chegaralari cheksiz xosmas integrallar. 
Chegaralanmagan funksiyalarning xosmas itegrallari. Xosmas 
integrallarning yaqinlashish alomatlari. 
 

2 

26.  Aniq integralni taqribiy  hisoblash formulalari. Aniq integralni 
geometriya va mexanikaga tadbiqlari. Aniq integralning 
muxandislik masalalarini echishga tadbiqi. 

 

2 

27.  Sonli qatorning asosiy tushunchalari. Qator yaqinlashishining 
zaruriy shartlari. Yaqinlashuvchi qatorlar va ularning xossalari. 
Garmonik qatorlar. 
 

2 

28.  Musbat hadli qatorlarni taqqoslash teoremalari. Musbat hadli sonli 
qatorlar yaqinlashishining etarli shartlari: Dalamber alomati, 
Koshining radikal va integral alomatlari. 
 

2 

29.  Ishorasi almashinuvchi va o’zgaruvchan ishorali sonli qatorlar. 
Leybnits teoremasi. Absolyut va shartli yaqinlashuvchi qatorlar. 

 

2 

30.  Funktsional qatorlar. Nuqtada yaqinlashuvchi funktsional qatorlar. 
Funktsional qatorlarning yaqinlashish sohasi. Tekis yaqinlashish. 
Kuchaytirilgan qatorlar. Kdgor hadlari yigindisining uzluksizligi. 
 

2 

31.  Darajali qatorlar. Abel teoremasi. Yaqinlashish radiusi. 
Yaqinlashuvchi darajali qatorlarning xossalari. Qatorlarni 
differentsiallash va integrallash. 

2 

32.  Funksiyalarni Teylor va Makloren qatorlariga yoyish. Binomial 
qator. Asosiy elementar funksiyalarni qatorlarga yoyish. 

2 

33.  Ikki  va uch o’lchovli integral, uning xossalari, geometrik va 
mexanik ma’nosi. Ikki  va  uch o’lchovli integralni hisoblash. Ikki 
va uch  karrali integralda o’zgaruvchilarni almashtirish. 
Ikki o’lchovli integralni qutb koordinatalar sistemasida hisoblash. 
Ikki  va uch o’lchovli integrallarning geometriya va mexanikaga 
tadbiqi. 
 

2 

34.  Birinchi va ikkinchi tur egri chiziqli integrallarning ta’rifi, 
ularning xossalari va ularni hisoblash. Grin formulasi. Egri 
chiziqli integral yordamida yuzani hisoblash. Egri chiziqli 
integrallarning integrallash yuliga bog‘liq bo’lmasligi sharti. Egri 
chiziqli integrallarni geometriya va mexanika masalalarini 
echishga tadbiqlari. 

 

2 

35.  Sirt integrallari va ularni hisoblashga doir mashqlar. Skalyar va 
vektor maydonlar. Yo’nalish bo’yicha hosila.Gradient. Yuksaklik 

2 
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chiziqlari va sirtlar Orientirlangan va orientirlanmagan sirtlar. 
Vektor chiziqlar. 
 
 

36.  Vektor maydonning divergentsiyasi. Ostragradskiy teoramasining 
tadbiqlari. 
Vektor maydonning tsirkulyatsiyasi. Solenoidal maydonlar. Stoqs 
teoremasi tadbiqlari. Vektor maydonning rotori. Potentsial 
maydon. Potentsial maydonda egri chiziqli integralni hisoblash. 
Gamilton (Nabla) operatori. Laplas operatori. Garmonik maydon. 
 

2 

 

III semestr 

37.   Kompleks sonlarning moduli va argument. Kompleks 
sonlar ustida amallar. Kompleks sonning trigonometrik va 
kursatkichli shakli. Muavr formulasi. Kompleks sondan ildiz 
chiqarish. 
 

2 

38.  Kompleks o’zgaruvchili funksiyalar, ularning aniqlanish sohasi. 
Kompleks o’zgaruvchili  funksiya limita va uzluksizligi. 
Kompleks o’zgaruvchili funksiyalarni differentsiallash. Koshi-
Riman sharti. Kompleks o’zgaruvchili funksiyalarning integrali va 
uni hisoblash. 
 

2 

39.  Differentsial tenglama keltiriluvchi masalalar. Differentsial 
tenglamalar nazariyasining asosiy tushunchalari. n-tartibli 
differentsial tenglama uchun  Koshi masalasi echimining 
mavjudligi va yagonaligi xakidagi teorema. O’zgaruvchilari 
ajralgan va ajraladigan differentsial tenglamalar. 
 

2 

40.  Bir jinsli differentsial tenglamalar. Birinchi tartibli chiziqli 
differentsial tenglamalar. Bernulli tenglamasi.To’la differentsial 
tenglama. 

 

2 

41.  Yuqori tartibli differentsial tenglamalar uchun Koshi masalasi 
echimining mavjudligi va yagonaligi. Tartibi pasaytiriladigan 
differentsial tenglamalar. 
 

2 

42.   Chiziqli bir jinsli differentsial tenglamalar. O’zgarmas 

koeffitsientli yuqori tartibli bir jinsli tenglamalar. 

2 

43.   
O’zgarmas koeffitsientli yuqori tartibli bir jinsli bo’lmagan, o’ng 
tomoni maxsus ko’rishishga ega bo’lgan differentsial tenglamalar. 
 

2 

44.  Differentsial tenglamalarning normal sistemasi. Normal 
sistemani echishda noma’lumlarni yo’kotish usuli. 
 

2 

45.  Laplas apmashtirilishi, uning xossalari. Originallar sinfi, tasvirlar 
sinfi. Operatsion hisobning asosiy teoremalari. Originalni tasvir 
bo’yicha tiklash usullari. 
 

2 

46.  Differentsial tenglamalarni va tenglamapar sistemasini operatsion 
hisob yordamida echish. 

 

2 

47.  Xususiy hosilali differensial tenglamalar haqida tushuncha. 

Ikkinchi tartibli chiziqli  xususiy hosilali differensial tenglamalar 

va ularning klassifikatsiyasi. Asosiy masalalarning 

qo’yilishi:Koshi masalasi,chegaraviy masalalar va arlash 

masalalar. 

2 
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48.  Tor tebranish masalalari, issiqlik tarkalish tenglamasi uchun 
Koshi masalasi. Matematik fizika tenglamalarini echishning to’r 
usuli. 

 

2 

49.  Ehtimollar nazariyasi fanining asosiy tushunchalari. 
Kombinatorika elementlari. Xodisalar algebrasi. Ehtimolning 
klassik ta’rifi. Geometrik ehtimollik. 
 

2 

50.  Shartli ehtimol. To’la ehtimol. Beyes formulasi. Hodisalarning 
bog‘liqmasligi. 

2 

51.  Tajribalar ketma-ketligi. Bernulli sxemasi. Puasson teoremasi; 
Muavr-Laplasning lokal va integral teoremalari. Bernulli 
sxemasining eng ehtimolli soni. 
 

2 

52.  Tasodifiy miqdor tushunchasi. Diskret tasodifiy miqdor va uning 
taqsimot konuni. Uzluksiz tasodifiy miqdor. Zichlik funksiyasi. 
Uluksiz tasodifiy miqdorning taqsimot funksiyasi. 
 

2 

53.  Tasodifiy miqdorlarning sonli xarakteristikalari: matematik 
kutilma, dispersiya va urta kvadratik chetlanish. 
 

2 

54.  Matematik statistika elementlari. Tanlanma. Statistik qator va 
uning xossalari. Poligon va gistogramma. Empirik taqsimot 
funksiyasi. Tanlanmaning sonli xarakteristikalari. Tanlanmaning 
xarakteristikalarini nuqtaviy va intervalli baxolash. 
 

2 

                                                                     Jami :                            108  

 

Ma’ruza mashg’ulotlarida fanni mavzulari mantiqiy ketma-ketlikda keltiriladi. Har  bir 

mavzuning mohiyati asosiy tushunchalar va tezislar orqali ochib  beriladi. Ma’ruza mashg’ulotlari 

multemedia qurulmaliri  bilan jihozlangan auditoriyada akademik guruhlar oqimi uchun o’tiladi. 

 

3. Amaliy  mashg’ulotlar 

2-jadval 

№ Amaliy  mashg’ulotlar mavzulari Dars soatlari hajmi 

I-semestr 

1.  Matritsalar  va ularning xossalari. Matritsalar ustida amallar.  2 

2.  Teskari matritsani topish. Matritsani rangini hisoblash.  

3.  Ikkinchi va uchinchi tartibli detirmanantlarni hisoblash usullari. 
Determinantlarning xossalari. Minorlar va algebraik 
to’ldiruvchilari. 

2 

4.  Chiziqli tenglamapar sistemasini yechishning Kramer, Gauss va 
matritsalar usuli. Chiziqli tenglamalar sistemasining turlari, 
echimga ega bo’lishi va xk. 

2 

5.  Vektorlar ustida chiziqli amallar. Vektorni o’qdagi proektsiyasi. 
Vektorni bazis bo’yicha yoyish. Vektor uzunligi. Vektorni songa 
ko’paytirish. Vektorning yo’naltiruvchi kosinuslari. 

2 

6.  Ikki vektorning skalyar ko’paytmasi. Ikki vektor orasidagi 
burchak. Ikki vektorning parallelik va pedpendikulyarlik shartlari. 
Ikki vektorning vektor ko’paytmasi. Uch vektorning aralash 
ko’paytmasi. 

2 

7.  Dekart va qutb koordinatalar sistemalari. Tekislikda to’g‘ri chiziq 
tenglamalari. Ikki to’g‘ri chiziq orasidagi burchak. Parallelik va 
perpendikulyarlik shartlari. Bir va ikki nuqtadan o’tuvchi  to’g‘ri 
chiziq tenglamalari. 

2 

8.  Ikkinchi tartibli egri chiziqlar. Aylana, ellips, giperbola va 
parabola. 

2 

9.  Fazoda tekislik tenglamalariga doir mashqlar. Fazoda to’g‘ri 
chiziq tenglamalariga doir mashqlar. 

2 
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10.  To’g‘ri chiziq va tekislik orasidagi munosabatlar. Ikkinchi tartibli 
sirtlarga doir mashqlar. 

2 

11.  Funksiya tushunchasi. Funksiyaning aniqlanish va o’zgarish 
sohasi. Juft va toqligi, davriyligi. Ketma-ketlikning limiti, 
funksiyaning limita, bir tomonlama limitlar. 

2 

12.  Ajoyib limitlar. Limitlarga doir aralash misollar. 
Funksiyaning uzluksizligi.  

2 

13.  Funksiyaning hosilasi. Elementar funksiyalarning hosilalari.  

14.  Murakkab funksiyani hosilasi. Oshkormas va parametrik 
funksiyani hosilasi. Funksiyani differentsiallash. 

2 

15.  Yuqori tartibli hosila va differentsial. Aniqmasliklarni Lopital 

qoidasi yordamida ochish. 

2 

16.  Funksiyaning o’sishi va kamayishi. Funksiyaning ekstremumlari. 
Teylor va Makloren formulalariga doir mashqlar. 

2 

17.  Kesmada uzluksiz funksiyaning eng katta va eng kichik 
qiymatlari. Funksiya grafigining qavarikligi va botiqligi. Burilish 
nuqtalari. Asimtotalari. Funksiyani to’la tekshirish. 

2 

18.  Ekstremumlar nazariyasining geometriya, mexanika va boshqa 
sohalarga doir masalalariga tadbig‘i. 

2 

II semester 

19.  Ko’p  o’zgaruvchili funksiya, uniing aniqlanish sohasi, limiti va 
uzluksizligi.  

2 

20.  Xususiy hosilalar. To’la differentsial. 2 

21.  Ko’p  o’zgaruvchili murakkab funksiyaning hosilasi.  2 

22.  Yuqori tartibli xususiy hosilalar va to’la differentsiallar. 2 

23.  Ikki o’zgaruvchili funksiyaning ekstremumi.  2 

24.  Sirtga o’tkazilgan  urinma tekislik va normal tenglamasi. 2 

25.  Aniqmas integral. Integralda o’zgaruvchini almashtirish. 
Bo’laklab intefallash. 

2 

26.  Kvadrat uchhad qatnashgan ba’zi bir funksiyalarni integrallash.  2 

27.  Eng sodda ratsional kasrlarni integrallash. 2 

28.  Ratsional funksiyalarni integrallash. Ba’zi trigonometrik 
funksiyalar sinfini integrallash. 

2 

29.  Irratsional funksiyalarni integrallash. 2 

30.  Aniq integral ta’rifi va uning xossalari. Aniq integrapda 
o’zgaruvchini almashtirish.  

2 

31.  Aniq integralda bo’laklab integrallash. 2 

32.  Xosmas integrallar. 2 

33.  Aniq integralning geometrik va mexanika masalalariga tadbiqlari. 2 

34.  Musbat hadli sonli qatorlar. Qator yigindisi.  2 

35.  Qator yaqinlashishining zaruriy shartlari. Musbat hadli sonli 
qatorlarni taqqoslash. 

2 

36.  Musbat hadli sonli qatorlar yaqinlashishining etarli shartlari: 
Dalamber alomati, Koshining radikal va integral alomatlari.  

2 

37.  Ishorasi almashinuvchi va o’zgaruvchan ishorali sonli qatorlar. 
Leybnits teoremasi. 

2 

38.  Absolyut va shartli yaqinlashish. Funktsional qatorlarning 
yaqinlashish sohasi. 

2 

39.  Darajali qatorlar. Yaqinlashish radiusi.  2 

40.  Qatorlarni differentsiallash va integrallash. 2 

41.  Funksiyalarni Teylor va Makloren qatorlariga yoyish.  2 

42.  Binomial qator. Asosiy elementar funksiyalarni qatorlarga 
yoyish. 

2 

43.  Qatorlarni taqribiy  hisoblashlarga kullash. 2 

44.  Ikki o’lchovli integralni hisoblash, geometrik va mexaniq 2 
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ma’nosi. 

45.  Ikki o’lchovli integrallarning geometriya va mexanikaga 
tadbiqlariga doir mashqlar. 

2 

46.  Uch o’lchovli integralni hisoblash. 2 

47.  Uch o’lchovli integralning tadbiqlariga doir mashqlar. 2 

48.  Birinchi tur egri chiziqli integralni hisoblashga doir mashqlar.  2 

49.  Egri chiziqli integral yordamida yuzani hisoblash. 2 

50.  Ikkinchi tur egri chiziqli integralni hisoblashga doir mashqlar.  2 

51.  Grin formulasi. Egri chiziqli integralni tadbiqiga doir mashqlar. 2 

52.  Sirt integrallari va ularni hisoblashga doir mashqlar. 2 

53.  Skalyar va vektor maydonlar. Yo’nalish bo’yicha hosila.Gradient. 2 

54.  Yuksaklik chiziqlari va sirtlar. Orientirlangan va 
orientirlanmagan sirtlar. Vektor chiziqlar. 

2 

III semestr 

55.  Kompleks sonlar va ular ustida amallar. Kompleks o’zgaruvchili 
funksiyalar. 

2 

56.  Kompleks o’zgaruvchili funksiyaning limiti, uzluksizligi. 
Kompleks o’zgaruvchili funksiyaning hosilasi. Analitik 
funksiyalar. Garmonik funksiyalar. 

2 

57.  Birinchi tartibli differentsial tenglamalar. O’zgaruvchilari 
ajralgan va ajrapadigan differentsial tenglamalar. 

2 

58.  Bir jinsli differentsial tenglamalar. Bir jinsli differentsial 
tenglamaga keltiriladigan tenglamalar. Birinchi tartibli chiziqli 
differentsial tenglamalar. Bernulli tenglamasi. 

2 

59.  To’la differentsialli tenglama. Yuqori tartibli differentsial 
tenglamalar. Tartibi pasaytiriladigan differentsial tenglamalar. 

2 

60.  O’zgarmas koeffitsientli yuqori tartibli chiziqli bir jinsli 
differentsial tenglamalar. 

2 

61.  O’zgarmas koeffitsientli yuqori tartibli chiziqli bir jinsli 
bo’lmagan, o’ng tomoni maxsus ko’rishishga ega bo’lgan 
differentsial tenglamalar. 

2 

62.  Differentsial tenglamalar sistemasi. Differentsial tenglamalarni 
taqribiy  echish usullari. 

2 

63.  Laplas almashtirishi, uning xossalari. Originallar sinfi. Tasvirlar 
sinfi. Operatsion hisobning asosiy teoremalari.Operatsion 
hisobning asosiy teoremalari. Originalni tasvir bo’yicha tiklash 
usullari. 

2 

64.  Differentsial tenglamalar va tenglamapar sistemasini operatsion 
hisob usullari yordamida echish. 

2 

65.  Ikkinchi tartibli xususiy hosilali differentsial tenglamalarning 
kanonik formalari va tavsifi. Xarakteristik tenglamasi. Koshi 
masalasining kuyilishi. 

2 

66.  Bir o’lchovli to’lqin tenglamalari uchun Koshi masalasi. 
Dalamber formulasi. 

2 

67.  Ehtimollar nazariyasining predmeti. Asosiy tushunchalar. 
Ehtimollikning klassik ta’rifi. Nisbiy chastota. Ehtimollikning 
geometrik ta’rifi. 

2 

68.  Ehtimolliklarni qo’shish.Hodisalarning to’la 
guruhi.Ehtimolliklarni ko’paytirish.To’la ehtimol .Bayes 
formulasi. 

2 

69.  Ehtimollarning taqsimot funksiyasi. Diskret tasodifiy miqdorlar. 
Bernulli taqsimoti. Puasson taqsimoti. Geometrik va 
gipergeometrik taqsimotlar. 

2 

70.  Ehtimollar taqsimoting zichlik funksiyasi. Absalyut uzluksiz 
tasodifiy miqdorlar. Tekis taqsimot. Normal va ko’rsatkichli 
taqsimotlar. 

2 

71.  Tasodifiy miqdorlarning sonli xarakteristikalari. Matematik 
kutilish, dispertsiya, o’rta kvadratik chetlanish. 

2 

72.  Matematik statistika elementlari. Empirik taqsimot funksiyasi. 
Tanlanma xarakteristikalari va ularning taqsimot qonunlari. 

2 
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Tanlanma taqsimotlari parametrlarining nuqtaviy va integralli 
baholari. 

  Jami: 144 

 Amaliy mashg’ulotlarda talabalar berilgan nazariy bilimlar asosida mavzularga oid misol va 

masalalar yechish yo’llarini o’rganadilar, kerakli bilim, ko’nikma va malakalarini egallaydilar. 

 

 

 

4. Mustaqil ta’lim 

3-jadval 

№ Mustaqil ta’lim  mavzulari Dars soatlari hajmi 

I-semestrda 

1.  Dekart va qutb koordinatalari orasidagi bog‘lanish. 
Koordinatalarni almashtirish. Silindrik va sferik 
koordinatalar. 

6 

2.  Konussimon sirtlar. Sfera. Aylanish sirtlar. Ikkinchi 
tartibli sirtlarga doir mashqlar. 

6 

3.  Yuqori tartibli hosilalar. Oshkormas va parametrik 
kurinishda berilgan funksiyalarning yuqori tartibli 
hosilalari. 

4 

4.  Funksiyalarni Teylor va Makloren qatorlariga 
yoyishga misollar. Lopital qoidasi. 

4 

5.  Ekstremmumlar nazariyasining geometriya, 
mexanika va fizika masalalariga tadbiqlari. 

2 

6.  Eyler almashtirishlari. 2 

7.  Xosmas integrallarning yaqinlashish alomatlari. 
Xosmas integralga doir mashqlar. 

2 

8.  Aniq integralni taqribiy  hisoblash formulalari. 
Mavzuga doir mashqlar. 

4 

9.  Birinchi tartibli differentsial tenglamaning maxsus 
echimi. Klero tenglamasi. Lagranj tenglamasi. 

6 

10.  Differentsial tenglamalar sistemasi. Normal sistema. 
Noma’lumlarni yukotish usuli. 

6 

11.  Differentsial tenglamalarni taqribiy  echish 
usullari.(Eyler, Runge- Kutta, ketma-ket 
yaqinlashish, Adams metodi, Teylor formulasi). 

6 

12.  Differentsial tenglamalarning amaliy masalalar 
echishga tadbiqlari. Mexaniq tebranishlarning 
differentsial tenglamasi. Erkin tebranish, majburiy 
tebranish. 

6 

13.  Qatorlarni taqribiy  hisoblashlarga tadbiqlari. 
Differentsial tenglamalarni qatorlar yordamida 
echish. 

4 

14.  Fure integrali. Fure almashtirishlari. 4 

15.  Ikki o’lchovli integralni qutb koordinatalar 
sistemasida o’zgaruvchilarni almashtirib hisoblash. 
Jordan o’lchovlari. 

4 

16.  Ikki o’lchovli integrallarni geometriya va mexanika 
masalalarini echishga tadbiqlari. 

2 

17.  Uch o’lchovli integrallarni geometriya va mexanika 
masalalarini echishga tadbiqlari. 

2 

18.  Birinchi va ikkinchi tur egri chiziqli integrallar 
orasidagi bog‘lanish. Ostrogradskiy-Grin 
formulasining tadbiqlari. 

6 

19.  Birinchi va ikkinchi tur sirt integrallarini 
hisoblashga doir mashqlar. Stoqs formulasining 
tadbiqlari. 

4 

20.  Sirt integrallarini tadbiqlari. 2 

21.  Ostragradskiy teoremasining tadbiqlari. 2 

22.  Vektor maydonidagi ikkinchi tartibli amallar. Nabla 4 
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operatori bilan amallar bajarish. 
23.  Laplas operatorining tsilindirik va sferik 

koordinatalarda ifodalanishi. Maydonlar 
nazariyasining tadbiqi. 

4 

24.  Giperbolik va teskari giperbolik funksiyalar. Yopiq 
egri chiziq bo’yicha olingan integral. 

4 

25.  Modulning maksimum printsipi. Koshi turidagi 
integral. Yuqori tartibli hosilaning mavjudligi. 
Analitik funksiyaning yuqori tartibli hosilasi. 

8 

26.  Funksiyalarni Loran qatoriga yoyish. Qutbga 
nisbatan funksiyaning chegirmasini toppish. 

4 

27.  Operatsion hisob yordamida differentsial 
tenglamalar va tenglamalar sistemasini echish. 
Tebranishlar differentsial tenglamalarni echish. 

4 

28.  Tor tebranishlari tenglamasini Dalamber usuli va 
o’zgaruvchilarini ajratish (Fure) usuli bilan echish. 
Torning majburiy tebranishi. 

6 

29.  Issiklik tarkalish tenglamalarini metall sterjenda, 
chegaralanmagan sterjenda, fazoda tekshirish. 
Laplasning ikkinchi tenglamasiga keltiriladigan 
masalalar. Dirixle masalasini echish. 

6 

30.  Amaliyotda ko’p  uchraydigan muhim diskret va 
uzluksiz taqsimotlar, normal taqsimotni tadbiqlari. 

4 

31.  Ehtimollar nazariyasining limit teoremalari. Katta 
sonlar konuni. Chebishev tengsizligi. Bir xil 
taksimlangan o’zaro bog‘liqsiz tasodifiy miqdorlar 
yigindisi uchun markaziy limit teoremasi. 

8 

32.  Tasodifiy miqdorlar sistemasi, ularning taqsimot 
konunlari, shartli taqsimot konunlari. Kovariatsiya 
va korrelyatsiya. Ikki o’lchovli normal taqsimot 
qonuni va uning o’z i ga xos  xususiyati. 

6 

33.  Ehtimollar nazariyasining texnikaviy masalalarda 
qo’llanilishi. Taqsimotning noma’lum parametrlari 
uchun statistik baholarni ko’rishda masalaning 
kuyilishi. Statistik baxolarga talablar: siljimaslik, 
asoslilik, effektivlik. 

6 

34.  Dispertsiya baxosining xossalari, tanlanmaning 
tugirlangan dispersiyasi. Statistik baxolar kurish 
uslublari. Ishonchlilik intervallari. Statistik 
gipotezalar va ularning sinflari. Gipotezalarni 
tekshirish algoritmi. Birinchi va ikkinchi turdagi 
xatoliklar. 

8 

35.  Eng kuvvatli me’zonlar. Neyman-Pirson mezoni, 
Kolmagorov mezoni, Pirsonning Xi kvadrat mezoni. 

6 

36.  Korrelyatsion-regression taxdil elementlari. 
Korrelyatsiya tushunchasining kelib chikish tarixi va 
xossalari. 

4 

37.  Regressiyaning xar xil kurininshdagi tenglamalarini 
topishda eng kichik kvadratlar usulining moxiyati va 
xar xil modifikatsiyalari. 

2 

     Jami  168 

 

Izoh: Mustaqil ta’lim soatlari hajmlaridan kelib chiqqan holda ishchi dasturda mazkur mavzular 

ichidan mustaqil ta’lim mavzulari shakllantiriladi. 

Fan bo’yicha tajriba mashg’uloti rejalashtirilmagan. 

Fan bo’yicha kurs ishi va kurs loyihasi rejalashtirilmagan. 

Talaba mustaqil ta’limning asosiy maqsadi auditoriya va auditoriyadan tashqari vaqtda 

o’qituvchining rahbarligi hamda nazoratida muayyan o’quv ishlarini mustal bajarish uchun bilim, 

ko’nikma va malakalarni shaklantirish hamda rivojlantirishdan iborat. 

 Mustaqil ishning maqsadi olingan nazariy bilimlarni mustahkamlash, belgilangan mavzular 

asosida qo’shimcha bilim olishdan iborat. Bunda ushbu ishlarni bajaradilar: 

 Amaliy mashg’ulotlarga tayyorgarlik; 
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 O’tilgan materiallar mavzularini qaytarish; 

 Mustaqil ish uchun mo’ljallangan nazariy bilim mavzularini o’zlashtirish. 

 Bunda talabalar ma’ruzalarda olgan bilimlarini amaliy mashg’ulotlarni bajarislari bilan 

mustahkamlashi hamda matematikaning ba’zi mavzularini tushunishi hamda ularga oid masalalarni 

yechishi kerak. 

 Mustaqil o’zlashtiriladigan mavzular bo’yicha talabalar tomonidan referatlar tayyorlash va uni 

taqdimot qilish tavsiya etiladi. 

 

 

Fan bo’yicha talabalar bilimini baholash va nazorat qilish mezonlari 

 

 Talabani baholash oraliq va yakuniy nazorat turlarida aniqlanadi. Oraliq nazoratlar 1- va 2- 

oraliq nazoratlaridan tashkil topadi. Talaba ikkala oraliq nazoratdan o’tgan holatda (kamida qoniqarli 

baho bilan) yakuniy nazorat topshirishga ruxsat etiladi. 

Oraliq nazoratlar mashg’ulot o’tgan professor-o’qituvchilar tomonidan o’tkaziladi va 

baholanadi. Olgan bahosidan norozi bo’lgan talaba fan bo’yicha mashg’ulot olib borilayotgan 

kafedra mudiri yoki dekanatga murojaat qilishi va bu murojaat asosida kafedrada ichki komissiya 

tuzilib oraliq nazoratla qayta ko’rib chiqilishi ta’minlanadi.  

Yakuniy nazorat, mashg’ulot olib borgan professor-o’qituvchilardan tashqari xolis professor-

o’qituvchilar (zarur bo’lganda boshqa OTM professor-o’qituvchilari) tomonidan olib boriladi va 

baholanadi. 

 

Baholash usullari. 

Test, yozma ish, og’zaki so’rov, ijodiy loyiha ishi 

Baholash mezonlari 

Baho Bilish darajasi 

5 baho yoki “a’lo” 

 

- Fanga oid xulosa va qaror qabul qilish; 

- Fanga oid mustaqil mushohada yurita olish; 

- Ijodiy fikrlay olish; 

- Olgan bilimlarini amalda qo’llay olish; 

- Mohiyatini tushuntirish; 

- Bilish, aytib berish; 

- Tasavvurga ega bo’lish. 

4 baho yoki “yaxshi” 

 

- Fanga oid mustaqil mushohada yurita olish; 

- Olgan bilimlarini amalda qo’llay olish; 

- Mohiyatini tushuntirish; 

- Bilish, aytib berish; 

- Tasavvurga ega bo’lish. 

3 baho yoki “qoniqarli” 

 

- Mohiyatini tushuntirish; 

- Bilish, aytib berish; 

- Tasavvurga ega bo’lish. 

2 baho “qoniqarsiz” - Aniq tasavvurga ega bo’lmaslik; 

- Bilmaslik. 

Nazorat turlari 

1-Oraliq nazorat 2-Oraliq nazorat Yakuniy nazorat 

Kafedra majlis qarori bilan 

baholash usuli aniqlanadi 

Kafedra majlis qarori bilan 

baholash usuli aniqlanadi 

Kafedra majlis qarori bilan 

baholash usuli aniqlanadi va 

dekan farmoyishi orqali 

belgilangan jadval asosida olib 

boriladi 

 

5. Asosiy va qo’shimcha o’quv ada biyotlar hamda ax borot man balari. 
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 I-S Е M Е S T R. 

 

1 To’plamlar va ular ustida amallar.Chеkli va chеksiz to’plamlar.To’plamlarning ekvivalеntligi. 

2 Matritsalar va ular ustida amallar. Aniklovchilar va ularning xossalari 

3 Aniklovchilar va ularning xossalari. Yukori tartibli aniklovchilar. 

4 Chiziqli tеnglamalar sistеmasini Kramеr  usulida еchish. 

5 Chiziqli tеnglamalar sistеmasini Gauss  usulida еchish. 

6 Chiziqli tеnglamalar sistеmasini matritsalar  usulida еchish. 

7 Vеktorlar, ularning bеrilish usullari.  Vеktorlar ustida arifmеtik amallar. Vеktorlarning 

koordinatalari va ular ustida amallar.  

8 Vеktorlarning skalyar kupaytmasi ,uning xossalari va tadbiklari. 

9 Vеktorial  kupaytma, xossalari va tadbiklari.  

10 Aralash kupaytma, xossalari va tadbiklari. 

11 Tеkislikda analitik gеomеtriya. Chiziq еnglamalari. Analitik gеomеtriyaning asosiy masalalari. 

Tеkislikdagi To’g’ri chiziq tеnglamalari.  

12 Tеkislikdagi To’g’ri chiziqlarga doir asosiy masalalar. 

13 Ikkinchi tartibli chiziqlar.Ellips.  

14 Gipеrbola va parabola 

15 Fazoda analitik gеomеtriya. Tеkislik va uning tеnglamalari. Tеkislikka doir asosiy masalalar.  

16 Fazodagi  to’g’ri chiziq tеnglamalari va asosiy masalalar. 

17 Funktsiya va u bilan boglik bulgan tushunchalar. 

18 Funktsiya limiti va uning xossalari.  

19 Ajoyib limitlar.  

20 Uzluksiz funktsiyalar va ularning xossalari. 

21 Funktsiyaning xosilasi va uning gеomеtrik, mеxanik ma'nosi. 

22 Funktsiyani diffеrеntsiallash koidalari. Xosilalar jadvali. 

23 Funktsiyaning diffеrеntsiali. Yukori tartibli xosila va diffеrеntsiallar. 

24 Funktsiyani xosila yordamida tеkshirish. 

25 Anikmasliklar va Lopital koidalari. 

 II   C  Е   M   Е  S   T  R 

 

1 Boshlangich funktsiya va anikmas intеgral. Intеgrallar jadvali. 

2 Anikmas intеgralni hisoblash usullari.  

3 Kvadratik uchxad katnashgan intеgrallar.  

4 Eng sodda ratsional kasrlarva ularni intеgrallash.  

5 Ratsional kasrlarni eng sodda ratsional kasrlarga ajratish.Ratsional kasrlarni intеgrallash. 

6 Irratsional ifodalarni intеgrallash. Eylеr almashtirmalari. 
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7 Trigonomеtrik funktsiyalar katnashgan ba'zi ifodalarni intеgrallash. 

8 Anik intеgralga olib kеluvchi masalalar, uning ta'rifi va xossalari. 

9 Anik intеgralni hisoblash usullari. 

10 Xosmas intеgrallar.  

11 Anik intеgralni takribiy hisoblash. 

12 Anik intеgralning gеomеtrik va mеxanik tadbiklari. 

13 Ikki uzgaruvchili funktsiya, uning limiti va uzluksizligi. 

14 Ikki uzgaruvchili funktsiyaning xosilalari 

15 Murakkab funktsiyaning xosilasi. Tula xosila. Murakkab funktsiyaning tula xosilasi. 

16 Ikki uzgaruvchili funktsiyaning diffеrеntsiali.  

17 Yukori tartibli xosilalar va diffеrеntsiallar. 

18 Ikki uzgaruvchili funktsiyaning ekstrеmumlari.  

19 Ikki karrali intеgral va uning asosiy xossalari. 

20 Ikki karrali intеgralni hisoblash usullari. 

21 Ikki karrali intеgralning  tadbiklari.  

22 Uch karrali intеgral va uning asosiy xossalari. 

23 Uch karrali intеgralni hisoblash usullari. 

24 Uch karrali intеgralning tadbiklari.. 

25 Egri chiziqli intеgral, uning xossalari va hisoblash usullari. 

26 Egri chiziqli intеgralni tadbiklari. 

29 Sonli qatorlar va ularning yakinlashishi. 

30 Musbat xadli sonli qator yakinlashishining еtarli shartlari. 

31 Ishorasi uzgaruvchi qatorlar. Lеybnits tеorеmasi. 

32 Funktsional qatorlar.  

33 Darajali qatorlar. Tеylor va Maklorеn qatorlari.  

34 Ba'zi funktsiyalarning Maklorеn qatorlari. 

35 Trigonomеtrik qatorlar. Furе qatorlari. 

36 Juft va tok, davri 2l  bulgan  funktsiyalarning Furе qatorlari. 

                                          III    S Е M Е S T R   

 

1 Komplеks sonlar va ular ustida arifmеtik amallar. Komplеks sonning algеbraik, trigonomеtrik va 

kursatkichli kurinishlari. Ikki xadli tеnglamalar. 

2 Komplеks argumеntli funktsiya va uning xosilasi. Koshi–Riman shartlari. 

3 Komplеks uzgaruvchili funktsiyalarni intеgrali. Koshi formulasi. 

4 Diffеrеntsial tеnglamalarga kеluvchi masalalar. Diffеrеntsial tеnglamalar va ularning еchimlari. 

5 Ba'zi I tartibli diffеrеntsial tеnglamalar va ularni еchish. 
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6 Yukori tartibli diffеrеntsial tеnglamalar.  

7 Yukori tartibli chiziqli uzgarmas koeffitsiеntli bir jinsli diffеrеntsial tеnglamalar. 

8 Ikkinchi tartibli chiziqli uzgarmas koeffitsiеntli birjinslimas diffеrеntsial tеnglamalar. 

9 II tartibli chiziqli uzgarmas koeffitsiеntli bir jinslimas tеnglamalarni maxsus xollarda еchish. 

10 Uzgarmas koeffitsiеntli chiziqli diffеrеntsial tеnglamalar sistеmasi. 

11 Opеratsion hisob elеmеntlari. Laplas almashtirmasi va uning xossalari   

12 Xosila tasviri va tasvir xosilasi.  

13 Tasvirga kura boshlangich funktsiyani tiklash.  

14 Opеratsion hisob yordamida diffеrеntsial tеnglamalar va ularning sistеmalarini еchish. 

15 Matеmatik fizika tеnglamalari va ularning asosiy turlari. Tor tеbranish tеnglamasini kеltirib 

chikarish va uni Dalambеr va Furе usulida еchish.. 

16 Korrеkt masalalar. Koshi va chеgaraviy masalalarning ta'rifi. Laplas tеnglamasi uchun Koshi 

masalasi. 

17 Simlarda elеktr tеbranishlari va issiklik tarkalish tеnglamalarini kеltirib chikarish. Issiklikni 

chеgaralangan stеrjеnda tarkalishi. 

18 Kombinatorika elеmеntlari. 

19 Kombinatorik  masalalar 

20 Extimollar nazariyasining  prеdmеti va asosiy tushunchalari. Xodisalar va ular ustida amallar.   

21 Extimollik, uning klassik ta'rifi va asosiy xossalari. 

22 Extimolliklarni kushish va kupaytirish tеorеmalari. 

23 Tulik extimol va Bayеs formulasi. 

24 Boglikmas sinovlar kеtma-kеtligi va Bеrnulli formulasi. 

25 Diskrеt tasodifiy miqdorlar, ularning taksimot konuni va sonli xaraktеristikalari. 

26 Asosiy diskrеt taksimotlar. 

27 Uzluksiz tasodifiy miqdorlar, ularning taksimot va zichlik funktsiyasi. 

28 Uzluksiz tasodifiy miqdorlarning sonli xaraktеristikasi. 

29 Asosiy uzluksiz taqsimotlar 

30 Matеmatik statistika masalalari. Tanlanma va uning taksimotlari. 

31 Statistik baxolar va ularga qo’yiladigan talablar. Tanlanma o’rta qiymat va dispеrsiya. 

32 Statistik taxminlarni tekshirish elementlari 

 

 

  

GLOSSARIY 

Aksioma - biror matematik nazariya yaratishda boshlang’ich fakt (asos) deb qaraladigan va 

isbotsiz qabul qilinadigan jumla. Matematik nazariyani asoslashning mantiqiy poydevori hisoblangan 

aksoimalar sistemasi hamma vaqt ham tugallangan va takomillashgan bo’lmaydi, balki 

aksiomalarning o’zi kabi o’zgarib va takomillashib turadi. Grek.aξίωμa-hurmatga sazovor bo’lgan 

shubhasiz jumla; hurmat, ehtirom, obro’.  
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Algebra - (aljabr) matematik fan bo’lib, unda gruppa, xalqa, struktura va shu ob’yektlar 

o’rganiladi. Algebraning alohida shoxobchasi algebradir. Qisqaroq ma’noda algebra 

tenglamalaryechish haqidagi ta’limt deb qaraladi. Ancha keng ma’noda algebra deganda ixtiyoriy 

tabiatli to’plamning elementlari ustida sonlarni qo’shish va ko’paytirish kabi odatdagi amallarni 

umumlashtiruvchi va amallarni o’rganuvchi fan tushuniladi.  

Algoritm – biror operatsiyalar (amallar) sistemasini ma’lum tartibda bajarish haqida aniq 

qoida bo’lib, ma’lum sinfga oid masalalarni yechishga imkon beradi.  

Tahlil –noma’lumdan ma’lumga, izlanayotgan berilganga o’tish yo’li bilan fikr yuritish yoki 

isbotlash metodi (usuli).  

Matematik analiz – funksiya va limitga o’tish tushunchalariga asoslangan bir qator matematik 

fanlarning umumiy nomi matematik analizga odatda differensial va integral hisoblari, qatorlar 

nazariyasi, differensial tenglamalar nazariyasi, analitik funksiyalar nazariyasi, variatsion hisob, 

integral tenglamalar nazariyasi, funksional analiz kiritiladi.  

Analitik geometriya – matematikaning bo’limi bo’lib, unda obrazlar koordinatalar ususlida 

asoslanib algebra vositalari bilan tekshiriladi.  

Arab raqamlari – quyidagi o’nta matematik ishoraning nomi: 0,1,2,3,4,5,6,7,8,9. O’nli sanoq 

sistemasida istalgan kichik va istagancha  katta bo’lgan har qanday sonni arab raqamlari bilan yozish 

mumkin.  

 Arifmetika – (hisob) sonlar va ular ustida bajariladigan amallar haqidagi fan. Arifmetikada 

birinchi navbatda natural va kasr sonlar o’rganiladi. Arifmetika inson bilimining eng qadimgi 

tarmoqlaridan biridir. Arifmetika o’quv predmeti sifatida maktabda I-VI sinflarda o’qitiladi va 

tasviriy ta’riflarga asosan quriladi. Pedagogika institutlari fizika-matematika fakultetlarining uchta 

nazariy kursida: ratsional sonlar arifmetikasi, sonlar nazariyasi va arifmetika asoslarida arifmetika 

ancha chuqur o’rganiladi.   

Arifmetik son – dastlabki tushunchaga ko’ra, har qanday manfiy bo’lmagan son. Birmuncha 

keng ma’noda har qanday son arifmetika son deb qaraladi.  

Oliy matematika – oliy o’quv yurtlarida o’qitiladigan matematik fanlar turkumi bo’lib, unga 

analitik geometriya, differensial vaintegral hisoblari, differensial tenglamalr, differensial geometriya 

va boshqalar kiradi. Lekin bu termin ancha shartli termindir. Elementar matematika asosan 

o’zgarmas miqdorlar tekshirilgani va matematik masalalarni tekshirishda xususiy metodlar 

qo’llanilgani holda oliy matematikada o’zgaruvchi miqdorlar tekshiriladi va tekshirishning umumiy 

metodlari qo’llaniladi. Bular orasida keskin farq yo’q, ular bir-biridan faqat mamlakatimizda ta’lim 

berish sistemasining tuzilishi va maktabda matematika o’qitish metodikasiga bog’liq ravishda 

shunday ajratilgan.   

Geometriya – dastlab geometriya shakllar haqidagi, ularning turli qismlarining o’zaro 

joylanishi va o’lchamlari haqida, shakllarning almashtirilishihaqidagi fan.. 

 Gradus – tekis burchaklarining o’lchov birligi, ya’ni u to’g’ri burchakning 
90

1
 qismiga teng 

bo’lgan tekis burchak. Grek.gradus-qadam, bosqich.  

Differensial hisob – matematikaning bo’limi bo’lib, funksiyalarni hosila va differensiallar 

yordami bilan tekshiradi. Differensial hisobning asosiy tushunchalari hosila va differensial bo’lib, 

bular o’z navbatida ketma-ketlik yaki funksiyaning limiti va cheksiz kichik miqdorlar tushuchalari 

bilan bog’langan. Funksiya hosilasini bilish funksiyaning qayerda o’sishi yoki kamayishi, qayerda 

maksimumga, munimumga va burilish nuqtasiga ega ekanligi haqida mulohaza yuritishga imkon 

beradi. Bu tushunchalar ko’p o’zgaruvchili funksiyalarni o’rganishda ham tatbiq etiladi. Egri 

chiziqlarga urinma o’tkazish haqidagi masalalarni yechish munosabati bilan XVII asr 

matematikalaridan Dekart, Ferma va boshqalar differensial hisob yaratish sohasida birinchi qadam 

qo’ygan edilar. Differensial hisobning uzil-kesil yaratilishi I.Nyuton va G.Leybnisning ilmiy ishlari 

bilan bog’liqdir.  

Differensial tenglamalar – noma’lum funksiyalar ularning har qanday tartibli hosilalari va 

erkli o’zgaruvchilarni o’z ishiga olgan tenglamadir.   
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Differensiallash – differensial yoki hosila, xususiy hosila, to’la differensiallarning hisoblash. 

Differensiallash differensial hisobning asosiy amali bo’lib, bunda differensiallash qoidalari va 

differensiallash formulalari keltirilib chuqariladi.  

Isbot – biror tasdiq (mulohaza, fikr, teorema) ning  haqiqan yoki noto’g’ri ekanligini 

aniqlashga imkon beradigan fikr yuritish. Teoremani isbot qilishda biz tushunchalarga berilgan 

ta’riflardan foydalanib, aksiomalarga yoki oldin isbot etilgan teoremalarga tayanamiz. Isbotlash 

usulida qarab ular quyidagilarga bo’linadi: analitik; sintetik; induktiv; deduktiv usullari, teskaridan 

isbotlash yoki bema’nilikka (ziddiyatlikka) keltirish yo’li bilan isbotlahs usullari.  

Kommutatiblik qonuni – binary operatsiyasi bo’ysunishi mumkin bo’lgan qonun. Agar 

binary operatsiyasini ko’paytirish deb tushunilsa, u holda kommutatiblik qonuni bunday ko’rinishda 

bo’ladi: bcab  . Kommutatiblik qonuni ko’pincha o’rin almashtirish qonuni deb kommutatiblik 

qonuniga bo’ysunuvchi operatsiyalarga misol qilib sonlari qo’shish va ko’paytirish, to’plamlarning 

kesishmasi hamda to’plamlar birlashmasini ko’rsatish mumkin. 

 Kibernetika – mashina, tirik organism va ularning birikmalari kabi tashkil qilingan 

sistemalarda boshqarish va aloqa prostesslarining umumiy qonuniyatlari birikmalarida informasiya 

idrok etish, yetkazish, saqlash, foydalanish va qayta ishlash haqidagi fan sifatida ham ta’riflasa 

bo’ladi.   

 Koordinatalar – ma’lum tartibda olingan va nuqtaning chiziqdagi, tekislikdagi sirtdagi yoki 

fazodagi vaziyatini xarakterlaydigan sonlar. Biror ob’yektni tekshirish xarakteri va maqsadiga qarab 

har xil koordinata sistemalari tanlanadi, bular yordamida fazoning har bir nuqtasiga aniq sonlar 

to’plami – nuqta koordinatalari mos keltiriladi.  

 Kontangens – trigonometrik funksiyalardan biri bo’lib, ctgx  (x-argument) orqali belgilanadi. 

Lotincha co (complementum – to’ldirish so’zining qisqartirilgani) va tangens so’zlaridan yasalgan.  

 Koeffisient – algebraik ifodaagi koeffisient – bu ifodadagi ko’paytuvchidir. Undosh harf bilan 

boshlanuvchi latincha so’z bilan birikkanda “co” ga aylanadigan “cum” va efficiens (qaratqich 

kelishigi - efficientis) – tayyorlovchi, biror narsaga sabab bo’luvchi so’zlaridan yasalgan (kofunksiya, 

kologarifm bilan solishtiring); so’zma-so’ziga; koeffisient-ko’maklashuvchi. 

 Chiziqli algebra -  algebraning bo’limi bo’lib, unda chekli o’lchovli chiziqli fazolardagi 

chiziqli almashtirishlar o’rganiladi. Chiziqli algebra chiziqli tenglamalar sistemasini, ya’ni 

o’zgaruvchiga (noma’lumga) nisbatan birinchi darajali bo’lgan tenglamalarni yechish munosabati 

bilan paydo bo’lgan. Chiziqli algebraning yaxshi rivojlangan bo’limlari matrisalar nazariyasi, 

formalar (xususan, kvadrat formalar) nazariyasi, invariantlar nazariyasidir.  

 Logarifm – N sonining a asosga ko’ra logarifm deb shunday n soniga aytiladiki, a asosni 

 1,0  aa    n – darajaga ko’targanda N soni hosil bo’ladi.  Kompleks o’zgaruvchili funksiyalar 

nazariyada kompleks sonlarining logarifm (natural logarifm) lari qaraladi. Ta’rifiga ko’ra, z 

kompleks sonning logarifm (Ln z bilan belgilanadi) quyidagiga teng: 

iArgzzLnz  ln . 

Logarim XV-XVI asrlarda astronomiya va dengizda suzishning barq urib rivojlanganda kishilik 

jamiyatining hisoblashga bo’lgan ehtiyojiga javob sifatida paydo bo’ladi.  

 Matematik logika – matematik isbotlarni o’rganadigan fan. Matematik logikaning tekshirish 

ob’yektlari firk (mulohazalar) bo’lib, ular ustida ham algebradagi sonlar ustida bajariladigan 

amallarga o’xshash amallar bajariladi. Matematik logika ba’zan matematika deb ham ataladi. 

Matematik logika electron hisob mashinalari nazariyasida qo’llanadi.  

 Matematik statistika – eksperiment natijalarini ishlab chiqishning umumiy usullari haqidagi 

fan. Fizika, ximiya, biologiya, meditsina va boshqa fanlarda eksprementlar natijasiga faqatgina 

eksperimentator boshqaradigan faktorlargina emas, balki juda ko’p boshqa tasodifiy faktorlar ham 

ta’sir etadi. Demak, eksprement natijasi odatda tasodifiy miqdor bo’ladi. Olimning vazifasi tasodifiy 

tebranishlarga suyanib turib bunga sabab bo’lgan qonun ta’sirini ko’ra bilishdan iborat. Bunda 

qo’llaniladigan usullar har xil fanlar uchun umumiy bo’lishi mumkin. Xuddi ana shu usullar  

matematik statistikada o’rganiladi.  
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 Natural logarifm – asosi ...71828,2
1

1lim 











n

n n
e  transcendent son bo’lgan logarifm 

(lnN bilan belgilanadi). Natural logarifm Neper nomi bilan bog’lanadi, biroq logarifm jadvallarini 

Neper, Brigg, Byurgi va boshqa matematiklar bir-birlaridan mustaqil ravishda deyarli bir vaqtda 

tuzdilar.  

 Teskari trigonometrik funksiyalar - ecxxctgxtgxxx cos,sec,,,cos,sin  

trigonometrik funksiyalarga teskari bo’lgan funksiyalardir. Teskari trigonometrik funksiya ko’pgina 

ratsional kasrlar va kvadratik irratsionalliklarni integrallashda hosil bo’ladi. Teskari trigonometrik 

funksiya arkfunksiyalar, ba’zan esa arkukslar deb ham ataladi. Teskari trigonometrik funksiya 

trigonometrik funksiyalar bo’la olmaydi, shuning uchun ularni trigonometrik funksiyalarga teskari 

bo’lgan funksiyalar yoki akrfunksiyalar deb atash to’g’ri bo’lar edi. Lotincha arcus – yoy (burchak). 

 Potensirlash – logarifmlashga teskari amal potensiallash – berilgan logarifmga qarab sonning 

o’zini toping. Potensillash tushunchasi logarifmik tenglamalarni yechishga qo’llaniladi. Nemischa 

potenzieren, Potenz – daraja so’zidan olingan.  

 Tadbiqiy matematika – bu termin matematikani fan va texnikaning boshqa sohalariga (fizika, 

ximiya, astronomiya, iqtisod, geodeziya, harbiy ish va injenerlik ishlari va boshqalari) tatbiq etish 

to’g’risida gapirilganda qo’llaniladi. Tatbiqiy matematika bilan tatbiqiy bo’lmagan matematika 

orasida aniq chegara yo’q.   

 Radikal – (yoki ildiz) biror a sondan n – darajali ildiz chiqarish amalini ifodalovchi n  

matematik ishora, bu bunday yoziladi; n a . Lotincha radix – ildiz.  

 Radius – aylananing har qanday nuqtasini markazi bilan tutashtiruvchi kesma. Bu kesmaning 

uzunligi ham radius deb ataladi. Aylananing radiusi aylana bilan chegaralangan doiraning (sharning) 

radius deb ham ataladi. Lotincha radius – g’ildirakning kegayi, nur.  

 Signum ot x – x ning signumi – haqiqiy x sonning funksiyasi bo’lib, xmusbat bo’lganda 

funksiya 1 ga teng, x nol bo’lganda nolga teng, x manfiy bo’lganda  – 1 ga teng. Bu funksiya signx  

yoki xsgn  simvol bilan belgilanadi. Lotincha singnum – ishora.  

 Sofizm – ataylik chiqarilgan noto’g’ri xulosa, biror jumlaning noto’g’ri isboti. Bunda 

isbotdagi xato isbotning biror bosqichida ancha ustalik bilan bilintirmay yuboriladi. 

 Steradian – fazoviy burchakning o’lchov birligi. Bir steradian uchi O(R) sfera markazida 

bo’lgan va shu sfera sirtida yuzi 2R  gat eng bo’lgan figura ajratuvchi fazoviy burchakdir. Butun 

sferada 4  steradian burchak bo’ladi. Grekcha στερεοζ – fazoviy, radian lotincha radius – nur, 

kegay so’zlaridan olingan.  

 Tangens – trigonometrik funksiyalardan biri. Lotincha tangens – urinma (tango - urinaman). 
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6. O’quv fani o’qitilishi  bo’yicha uslu biy ko’rsatmalar. 

 Ushbu fan dasturi yuqorida keltirilgan ta’lim yo’nalishlar bo’yicha bakalavrlar tayyorlash 

tizimida, o’quv rejalari va o’quv dasturlarni davlat malaka talablariga mos qo’yish zarurati tug’uldi. 



494 

 

Shu bilan birga xalqaro ta’lim berish malaka talablarini qo’llash, ajdodlarimizning boy milliy 

meroslarini shu jarayonga jalb qilish kerak bo’ladi. Tavsiya etilayotgan ushbu dastur ana shu 

maqsadni ko’zda tutadi. 

 Oliy mtematika fani matematikaning analitik geometriya, oiy algebra elementlari, chiziqli 

algebra, matematik analiz, differensial tenglamalar, qatorlar nazariyasi, ehtimollar nazariyasi va 

metamatik statistika bo’limlarini o’z ichiga oladi. Unda birinchi va ikkinchi tartibli chiziqlar, 

determinantlar va matritsalar, chiziqli tenglamalar sistemasini yechish, chiziqli almashtirishlar, 

differensial va integral hisob, birinchi va yuqori tartibli differensial tenglamalr, sonli va funsional 

qatorlar, hodisalar ehtimolining taqsimot va zichlik funksiyalari, tasodifiy miqdorlarning 

xarakteristikalari, xatoliklar nazariyasi, algebraic va transsendent tenglamalarni sonli yechish usullari 

yordamida yechish masalalari o’rganiladi. 

 Bakalavriat ta’lim yo’nalishining xususiyatiga, dars soatlari hajmiga, a’lim yo’nalishi uchun 

zarur mavzularga ko’ra ishchi dasturlar tuziladi. 

 Oliy matematika fanining usullari har xil mulkchilik shaklida faoliyat yuritayotgan 

korxonlarning faoliyatini samarali rejalashtirish xususiyatlarini o’rganishda biznes-rejalarni tuzishda, 

har xil hisob kitob isghlarini olib borishda ahamiyati kattadir. 

Oliy matematika fanini o’qitishdan maqsad – barcha ta’lim yo’nalishlari bo’yicha bakalavrlar 

tayyorlash tizimida, o’quv rejalari va malaka talablariga mos qo’yish zarurati tug’iladi. Shu bilan 

birga xalqaro ta’lim berish sifatlarini qo’llash, ajdodlarimizning boy milliy meroslarii shau jarayonga 

jalb qilish kerak bo’ladi. 

 Oliy matematika fanning o’qitishning vazifasi – talabalarga matematika nazariyasiga oid oliy 

bilimlar berish, olgan nazariy bilimlarni amaliyotga qo’llay bilishga o’rgatishdan va oqibat natijada 

ularni yo’nalishga mos jarayonlar matematik modelini tuzish va tekshira olishga o’rgatishdir. 

 Oliy matematika fani bo’yicha talabalarning bilim, ko’nikma va malakalriga quyidagi talablar 

qo’yiladi. Talaba: 

 matematika dunyoviy bilishning o’ziga xos usuli, uning tushunchalari 

va tassavurlarining umumiyligi, matematik modellar, matematik 

modellashtirish usullari to’g’risida tasavvurga wga bo’lishi; 

 ob’yektning miqdoriy va sifat nisbatlarini ifodalsh uchun matematik 

simvollardan foydalanish; 

 matematik analiz, analitik geometriya, chiziqli algebra, ehtimollar 

nazariyasi va matematik statistikaning asosiy tushunchalari va 

metodlari; 

 muayyan jarayonlar uchun ehtimoliy modellarini  va tuzilgan model 

doirasida hisoblarni olib borishini; 

 funksional va hisoblash masalalarini yechish modellarini bilish va 

ulardan foydalana olishi; 

 algebraik tenglamalarni analitik va sonli usullarda yechish; 

 oddiy differensial tenglamalarni tadbiq qilish, ularni analitik va 

sonli usullarda yechish; 

 eksperemental ma’lumotlarga ishlov berishning asosiy metodlaridan 

foydalanish ko’niukmalariga ega bo’lish kerak. 

 

 

 

 

 

 

 

 

 

7. Ma’ruza mashg’ulotlari 

1-jadval 
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№ Ma’ruzalar mavzulari Dars soatlari hajmi 

I semestr 

55.   Matritsalar va ularning xossalari.Matritsalar ustida amallar. 2 

56.  Teskari matritsani topish.Matritsaning ragini hisoblash.  

57.  Ikkinchi  va uchinchi tartibli determinantni hisoblash 

usullari.Determinantning  xossalari.Minorlar va algebraik 

to’ldiruvchilar. 

2 

58.  Chiziqli tenglamalar sistemasini  yechishning Kramaer, Gauss va 

matritsa usullari.Chiziqli tenglamalar sistemasining turlari, 

echimga ega bo’lishi va h.k. 

2 

59.  Vektorlar ustida chiziqli amallar. Vektorni o’qdagi proektsiyasi. 
Vektorni bazis bo’yicha yoyish. Vektor uzunligi. Vektorni songa 
ko’paytirish. Vektorning yo’naltiruvchi kosinuslari. 

 

2 

60.  Ikki vektorning skalyar ko’paytmasi. Ikki vektor orasidagi 
burchak. Ikki vektorning parallelik va pedpendikulyarlik shartlari. 
Ikki vektorning vektor ko’paytmasi. Uch vektorning aralash 
ko’paytmasi. 

 

2 

61.  Dekart va qutb koordinatalar sistemalari. Tekislikda to’g‘ri chiziq 
tenglamalari. Ikki to’g‘ri chiziq orasidagi burchak. Parallelik va 
perpendikulyarlik shartlari. Bir va ikki nuqtadan o’tuvchi to’g‘ri 
chiziq tenglamalari. 

 

2 

62.  Ikkinchi tartibli egri chiziqlar. Aylana, ellips, giperbola va 
parabola. 

 

2 

63.  Fazoda tekislikning, vektor, umumiy, normal tenglamalari. 

Tekislikning o’zaro  joylashishi. Ikki tekislik orasidagi burchak. 

Tekislikning o’zaro parallelik va perpendikulyarlik 

shartlari.Tekisliklar dastasi. 

2 

64.  Fazoda to’g‘ri chiziqning vektor, kanonik, parametrik va umumiy 
tenglamalari. To’g‘ri chiziqning o’zaro joylashishi. Ikki to’g‘ri 
chiziq orasidagi burchak, parallellik va perpendikulyarlik 
shartlari.To’g‘ri chiziq bilan tekislikning o’zaro joylashishi. 

 

2 

65.  Sirtning fazodagi tenglamasi.Ikkinchi tartibli sirtlar.  

66.  Funksiya tushunchasi. Funksiyaning aniqlanish va o’zgarish 
sohasi. Juft va toqligi, davriyligi. Ketma-ketlikning limiti, 
funksiyaning limita, bir tomonlama limitlar. 

 

2 

67.  Ajoyib limitlar. Limitlarga doir aralash misollar. 

Funksiyaning uzluksizligi. Funksiyaning hosilasi. Elementar 
funksiyalarning hosilalari. 

 

2 

68.  Murakkab funksiyani hosilasi. Oshkormas va parametrik funksiyani hosilasi. 

Funksiyani differentsiallash 

2 

69.  YUqori tartibli hosila va differentsial. Aniqmasliklarni Lopital 

qoidasi yordamida ochish. 

2 

70.  Funksiyaning o’sishi va kamayishi. Funksiyaning ekstremumlari. 
Teylor va Makloren formulalariga doir mashqlar. 

 

2 

71.  Kesmada uzluksiz funksiyaning eng katta va eng kichik 
qiymatlari. Funksiya grafigining qavarikligi va botiqligi. Burilish 

2 
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nuqtalari. Asimtotalari. Funksiyani to’la tekshirish. 

 

72.  Ekstremumlar nazariyasining geometriya, mexanika va boshqa 
sohalarga doir masalalariga tadbiqi. 

 

2 

II semestr 

73.  Ko’p  o’zgaruvchili funksiya, uniing aniqlanish sohasi, limiti va 
uzluksizligi. Xususiy hosilalar. To’la differentsial. Ko’p  
zgaruvchili murakkab funksiyaning hosilasi. Yuqori tartibli 
xususiy hosilalar va to’la differentsiallar. 

 

2 

74.  Ikki o’zgaruvchili funksiyaning ekstremumi. Sirtga o’tkazilgan  
urinma tekislik va normal tenglamasi. 

 

2 

75.  Boshlang‘ich funksiya va aniqmas integralning ta’rifi, xossalari. 
Aniqmas integral jadvali. Integrallash qoidalari: o’zgaruvchini 
almashtirish va bo’laklab integrallash. 

 

2 

76.  Eng sodda kasrlarni integrallash. Ratsional kasrlarni sodda 
kasrlarga ajratish. Ratsional funksiyalarni integrallash algoritmi. 

2 

77.  Irratsional funksiyalarni integrallash. Trigonometrik funksiyalar 
qatnashgan ba’zi integrallarni integrallash. 

2 

78.  Aniq integralga keltiriluvchi masalalar. Aniq integralning ta’rifi 
va uning asosiy xossalari. Nyuton-Leybnits formulasi. Aniq 
integralda o’zgaruvchini almashtirish. Bo’laklab integrallash. 

 

2 

79.  Xosmas integrallar. Chegaralari cheksiz xosmas integrallar. 
Chegaralanmagan funksiyalarning xosmas itegrallari. Xosmas 
integrallarning yaqinlashish alomatlari. 

 

2 

80.  Aniq integralni taqribiy  hisoblash formulalari. Aniq integralni 
geometriya va mexanikaga tadbiqlari. Aniq integralning 
muxandislik masalalarini echishga tadbiqi. 

 

2 

81.  Sonli qatorning asosiy tushunchalari. Qator yaqinlashishining 
zaruriy shartlari. Yaqinlashuvchi qatorlar va ularning xossalari. 
Garmonik qatorlar. 

 

2 

82.  Musbat hadli qatorlarni taqqoslash teoremalari. Musbat hadli sonli 
qatorlar yaqinlashishining etarli shartlari: Dalamber alomati, 
Koshining radikal va integral alomatlari. 

 

2 

83.  Ishorasi almashinuvchi va o’zgaruvchan ishorali sonli qatorlar. 
Leybnits teoremasi. Absolyut va shartli yaqinlashuvchi qatorlar. 

 

2 

84.  Funktsional qatorlar. Nuqtada yaqinlashuvchi funktsional qatorlar. 
Funktsional qatorlarning yaqinlashish sohasi. Tekis yaqinlashish. 
Kuchaytirilgan qatorlar. Kdgor hadlari yigindisining uzluksizligi. 

 

 

85.  Darajali qatorlar. Abel teoremasi. Yaqinlashish radiusi. 
Yaqinlashuvchi darajali qatorlarning xossalari. Qatorlarni 
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differentsiallash va integrallash. 

86.  Funksiyalarni Teylor va Makloren qatorlariga yoyish. Binomial 
qator. Asosiy elementar funksiyalarni qatorlarga yoyish. 

 

87.  Ikki  va uch o’lchovli integral, uning xossalari, geometrik va 
mexanik ma’nosi. Ikki  va  uch o’lchovli integralni hisoblash. Ikki 
va uch  karrali integralda o’zgaruvchilarni almashtirish. 

Ikki o’lchovli integralni qutb koordinatalar sistemasida hisoblash. 
Ikki  va uch o’lchovli integrallarning geometriya va mexanikaga 
tadbiqi. 

 

 

88.  Birinchi va ikkinchi tur egri chiziqli integrallarning ta’rifi, 
ularning xossalari va ularni hisoblash. Grin formulasi. Egri 
chiziqli integral yordamida yuzani hisoblash. Egri chiziqli 
integrallarning integrallash yuliga bog‘liq bo’lmasligi sharti. Egri 
chiziqli integrallarni geometriya va mexanika masalalarini 
echishga tadbiqlari. 

 

2 

89.  Sirt integrallari va ularni hisoblashga doir mashqlar. Skalyar va 
vektor maydonlar. Yo’nalish bo’yicha hosila.Gradient. Yuksaklik 
chiziqlari va sirtlar Orientirlangan va orientirlanmagan sirtlar. 
Vektor chiziqlar. 

 

 

 

90.  Vektor maydonning divergentsiyasi. Ostragradskiy teoramasining 
tadbiqlari. 

Vektor maydonning tsirkulyatsiyasi. Solenoidal maydonlar. Stoqs 
teoremasi tadbiqlari. Vektor maydonning rotori. Potentsial 
maydon. Potentsial maydonda egri chiziqli integralni hisoblash. 
Gamilton (Nabla) operatori. Laplas operatori. Garmonik maydon. 

 

 

 

III semestr 

91.   Kompleks sonlarning moduli va argument. Kompleks 
sonlar ustida amallar. Kompleks sonning trigonometrik va 
kursatkichli shakli. Muavr formulasi. Kompleks sondan ildiz 
chiqarish. 

 

2 

92.  Kompleks o’zgaruvchili funksiyalar, ularning aniqlanish sohasi. 
Kompleks o’zgaruvchili  funksiya limita va uzluksizligi. 
Kompleks o’zgaruvchili funksiyalarni differentsiallash. Koshi-
Riman sharti. Kompleks o’zgaruvchili funksiyalarning integrali va 
uni hisoblash. 

 

2 

93.  Differentsial tenglama keltiriluvchi masalalar. Differentsial 
tenglamalar nazariyasining asosiy tushunchalari. n-tartibli 
differentsial tenglama uchun  Koshi masalasi echimining 
mavjudligi va yagonaligi xakidagi teorema. O’zgaruvchilari 
ajralgan va ajraladigan differentsial tenglamalar. 

 

2 

94.  Bir jinsli differentsial tenglamalar. Birinchi tartibli chiziqli 
differentsial tenglamalar. Bernulli tenglamasi.To’la differentsial 
tenglama. 

 

2 

95.  Yuqori tartibli differentsial tenglamalar uchun Koshi masalasi 
echimining mavjudligi va yagonaligi. Tartibi pasaytiriladigan 

2 
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differentsial tenglamalar. 

 

96.   Chiziqli bir jinsli differentsial tenglamalar. O’zgarmas 

koeffitsientli yuqori tartibli bir jinsli tenglamalar. 

2 

97.   

O’zgarmas koeffitsientli yuqori tartibli bir jinsli bo’lmagan, o’ng 
tomoni maxsus ko’rishishga ega bo’lgan differentsial tenglamalar. 

 

2 

98.  Differentsial tenglamalarning normal sistemasi. Normal 

sistemani echishda noma’lumlarni yo’kotish usuli. 

 

2 

99.  Laplas apmashtirilishi, uning xossalari. Originallar sinfi, tasvirlar 
sinfi. Operatsion hisobning asosiy teoremalari. Originalni tasvir 
bo’yicha tiklash usullari. 

 

2 

100.  Differentsial tenglamalarni va tenglamapar sistemasini operatsion 
hisob yordamida echish. 

 

2 

101.  Xususiy hosilali differensial tenglamalar haqida tushuncha. 

Ikkinchi tartibli chiziqli  xususiy hosilali differensial tenglamalar 

va ularning klassifikatsiyasi. Asosiy masalalarning 

qo’yilishi:Koshi masalasi,chegaraviy masalalar va arlash 

masalalar. 

2 

102.  Tor tebranish masalalari, issiqlik tarkalish tenglamasi uchun 
Koshi masalasi. Matematik fizika tenglamalarini echishning to’r 
usuli. 

 

2 

103.  Ehtimollar nazariyasi fanining asosiy tushunchalari. 
Kombinatorika elementlari. Xodisalar algebrasi. Ehtimolning 
klassik ta’rifi. Geometrik ehtimollik. 

 

2 

104.  Shartli ehtimol. To’la ehtimol. Beyes formulasi. Hodisalarning 
bog‘liqmasligi. 

2 

105.  Tajribalar ketma-ketligi. Bernulli sxemasi. Puasson teoremasi; 
Muavr-Laplasning lokal va integral teoremalari. Bernulli 
sxemasining eng ehtimolli soni. 

 

2 

106.  Tasodifiy miqdor tushunchasi. Diskret tasodifiy miqdor va uning 
taqsimot konuni. Uzluksiz tasodifiy miqdor. Zichlik funksiyasi. 
Uluksiz tasodifiy miqdorning taqsimot funksiyasi. 

 

2 

107.  Tasodifiy miqdorlarning sonli xarakteristikalari: matematik 
kutilma, dispersiya va urta kvadratik chetlanish. 

 

2 

108.  Matematik statistika elementlari. Tanlanma. Statistik qator va 
uning xossalari. Poligon va gistogramma. Empirik taqsimot 
funksiyasi. Tanlanmaning sonli xarakteristikalari. Tanlanmaning 
xarakteristikalarini nuqtaviy va intervalli baxolash. 

 

2 

                                                                     Jami :                            108  
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Ma’ruza mashg’ulotlarida fanni mavzulari mantiqiy ketma-ketlikda keltiriladi. Har  bir 

mavzuning mohiyati asosiy tushunchalar va tezislar orqali ochib  beriladi. Ma’ruza mashg’ulotlari 

multemedia qurulmaliri  bilan jihozlangan auditoriyada akademik guruhlar oqimi uchun o’tiladi. 

 

8. Amaliy  mashg’ulotlar 

2-jadval 

№ Amaliy  mashg’ulotlar mavzulari Dars soatlari hajmi 

I-semestr 

73.  Matritsalar  va ularning xossalari. Matritsalar ustida amallar.  2 

74.  Teskari matritsani topish. Matritsani rangini hisoblash.  

75.  Ikkinchi va uchinchi tartibli detirmanantlarni hisoblash usullari. 
Determinantlarning xossalari. Minorlar va algebraik 
to’ldiruvchilari. 

2 

76.  Chiziqli tenglamapar sistemasini yechishning Kramer, Gauss va 
matritsalar usuli. Chiziqli tenglamalar sistemasining turlari, 
echimga ega bo’lishi va xk. 

2 

77.  Vektorlar ustida chiziqli amallar. Vektorni o’qdagi proektsiyasi. 
Vektorni bazis bo’yicha yoyish. Vektor uzunligi. Vektorni songa 
ko’paytirish. Vektorning yo’naltiruvchi kosinuslari. 

2 

78.  Ikki vektorning skalyar ko’paytmasi. Ikki vektor orasidagi 
burchak. Ikki vektorning parallelik va pedpendikulyarlik shartlari. 
Ikki vektorning vektor ko’paytmasi. Uch vektorning aralash 
ko’paytmasi. 

2 

79.  Dekart va qutb koordinatalar sistemalari. Tekislikda to’g‘ri chiziq 
tenglamalari. Ikki to’g‘ri chiziq orasidagi burchak. Parallelik va 
perpendikulyarlik shartlari. Bir va ikki nuqtadan o’tuvchi  to’g‘ri 
chiziq tenglamalari. 

2 

80.  Ikkinchi tartibli egri chiziqlar. Aylana, ellips, giperbola va 
parabola. 

2 

81.  Fazoda tekislik tenglamalariga doir mashqlar. Fazoda to’g‘ri 
chiziq tenglamalariga doir mashqlar. 

2 

82.  To’g‘ri chiziq va tekislik orasidagi munosabatlar. Ikkinchi tartibli 
sirtlarga doir mashqlar. 

2 

83.  Funksiya tushunchasi. Funksiyaning aniqlanish va o’zgarish 
sohasi. Juft va toqligi, davriyligi. Ketma-ketlikning limiti, 
funksiyaning limita, bir tomonlama limitlar. 

2 

84.  Ajoyib limitlar. Limitlarga doir aralash misollar. 

Funksiyaning uzluksizligi.  

2 

85.  Funksiyaning hosilasi. Elementar funksiyalarning hosilalari.  

86.  Murakkab funksiyani hosilasi. Oshkormas va parametrik 
funksiyani hosilasi. Funksiyani differentsiallash. 

2 

87.  Yuqori tartibli hosila va differentsial. Aniqmasliklarni Lopital 

qoidasi yordamida ochish. 

2 

88.  Funksiyaning o’sishi va kamayishi. Funksiyaning ekstremumlari. 
Teylor va Makloren formulalariga doir mashqlar. 

2 

89.  Kesmada uzluksiz funksiyaning eng katta va eng kichik 
qiymatlari. Funksiya grafigining qavarikligi va botiqligi. Burilish 
nuqtalari. Asimtotalari. Funksiyani to’la tekshirish. 

2 

90.  Ekstremumlar nazariyasining geometriya, mexanika va boshqa 
sohalarga doir masalalariga tadbig‘i. 

2 

II semester 

91.  Ko’p  o’zgaruvchili funksiya, uniing aniqlanish sohasi, limiti va 2 
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uzluksizligi.  

92.  Xususiy hosilalar. To’la differentsial. 2 

93.  Ko’p  o’zgaruvchili murakkab funksiyaning hosilasi.  2 

94.  Yuqori tartibli xususiy hosilalar va to’la differentsiallar. 2 

95.  Ikki o’zgaruvchili funksiyaning ekstremumi.  2 

96.  Sirtga o’tkazilgan  urinma tekislik va normal tenglamasi. 2 

97.  Aniqmas integral. Integralda o’zgaruvchini almashtirish. 
Bo’laklab intefallash. 

2 

98.  Kvadrat uchhad qatnashgan ba’zi bir funksiyalarni integrallash.  2 

99.  Eng sodda ratsional kasrlarni integrallash. 2 

100.  Ratsional funksiyalarni integrallash. Ba’zi trigonometrik 
funksiyalar sinfini integrallash. 

2 

101.  Irratsional funksiyalarni integrallash. 2 

102.  Aniq integral ta’rifi va uning xossalari. Aniq integrapda 
o’zgaruvchini almashtirish.  

2 

103.  Aniq integralda bo’laklab integrallash. 2 

104.  Xosmas integrallar. 2 

105.  Aniq integralning geometrik va mexanika masalalariga tadbiqlari. 2 

106.  Musbat hadli sonli qatorlar. Qator yigindisi.  2 

107.  Qator yaqinlashishining zaruriy shartlari. Musbat hadli sonli 
qatorlarni taqqoslash. 

2 

108.  Musbat hadli sonli qatorlar yaqinlashishining etarli shartlari: 
Dalamber alomati, Koshining radikal va integral alomatlari.  

2 

109.  Ishorasi almashinuvchi va o’zgaruvchan ishorali sonli qatorlar. 
Leybnits teoremasi. 

2 

110.  Absolyut va shartli yaqinlashish. Funktsional qatorlarning 
yaqinlashish sohasi. 

2 

111.  Darajali qatorlar. Yaqinlashish radiusi.  2 

112.  Qatorlarni differentsiallash va integrallash. 2 

113.  Funksiyalarni Teylor va Makloren qatorlariga yoyish.  2 

114.  Binomial qator. Asosiy elementar funksiyalarni qatorlarga 
yoyish. 

2 

115.  Qatorlarni taqribiy  hisoblashlarga kullash. 2 

116.  Ikki o’lchovli integralni hisoblash, geometrik va mexaniq 
ma’nosi. 

2 

117.  Ikki o’lchovli integrallarning geometriya va mexanikaga 
tadbiqlariga doir mashqlar. 

2 

118.  Uch o’lchovli integralni hisoblash. 2 

119.  Uch o’lchovli integralning tadbiqlariga doir mashqlar. 2 

120.  Birinchi tur egri chiziqli integralni hisoblashga doir mashqlar.  2 

121.  Egri chiziqli integral yordamida yuzani hisoblash. 2 

122.  Ikkinchi tur egri chiziqli integralni hisoblashga doir mashqlar.  2 

123.  Grin formulasi. Egri chiziqli integralni tadbiqiga doir mashqlar. 2 

124.  Sirt integrallari va ularni hisoblashga doir mashqlar. 2 

125.  Skalyar va vektor maydonlar. Yo’nalish bo’yicha hosila.Gradient. 2 
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126.  Yuksaklik chiziqlari va sirtlar. Orientirlangan va 
orientirlanmagan sirtlar. Vektor chiziqlar. 

2 

III semestr 

127.  Kompleks sonlar va ular ustida amallar. Kompleks o’zgaruvchili 
funksiyalar. 

2 

128.  Kompleks o’zgaruvchili funksiyaning limiti, uzluksizligi. 
Kompleks o’zgaruvchili funksiyaning hosilasi. Analitik 
funksiyalar. Garmonik funksiyalar. 

2 

129.  Birinchi tartibli differentsial tenglamalar. O’zgaruvchilari 
ajralgan va ajrapadigan differentsial tenglamalar. 

2 

130.  Bir jinsli differentsial tenglamalar. Bir jinsli differentsial 
tenglamaga keltiriladigan tenglamalar. Birinchi tartibli chiziqli 
differentsial tenglamalar. Bernulli tenglamasi. 

2 

131.  To’la differentsialli tenglama. Yuqori tartibli differentsial 
tenglamalar. Tartibi pasaytiriladigan differentsial tenglamalar. 

2 

132.  O’zgarmas koeffitsientli yuqori tartibli chiziqli bir jinsli 
differentsial tenglamalar. 

2 

133.  O’zgarmas koeffitsientli yuqori tartibli chiziqli bir jinsli 
bo’lmagan, o’ng tomoni maxsus ko’rishishga ega bo’lgan 
differentsial tenglamalar. 

2 

134.  Differentsial tenglamalar sistemasi. Differentsial tenglamalarni 
taqribiy  echish usullari. 

2 

135.  Laplas almashtirishi, uning xossalari. Originallar sinfi. Tasvirlar 
sinfi. Operatsion hisobning asosiy teoremalari.Operatsion 
hisobning asosiy teoremalari. Originalni tasvir bo’yicha tiklash 
usullari. 

2 

136.  Differentsial tenglamalar va tenglamapar sistemasini operatsion 
hisob usullari yordamida echish. 

2 

137.  Ikkinchi tartibli xususiy hosilali differentsial tenglamalarning 
kanonik formalari va tavsifi. Xarakteristik tenglamasi. Koshi 
masalasining kuyilishi. 

2 

138.  Bir o’lchovli to’lqin tenglamalari uchun Koshi masalasi. 
Dalamber formulasi. 

2 

139.  Ehtimollar nazariyasining predmeti. Asosiy tushunchalar. 
Ehtimollikning klassik ta’rifi. Nisbiy chastota. Ehtimollikning 
geometrik ta’rifi. 

2 

140.  Ehtimolliklarni qo’shish.Hodisalarning to’la 
guruhi.Ehtimolliklarni ko’paytirish.To’la ehtimol .Bayes 
formulasi. 

2 

141.  Ehtimollarning taqsimot funksiyasi. Diskret tasodifiy miqdorlar. 
Bernulli taqsimoti. Puasson taqsimoti. Geometrik va 
gipergeometrik taqsimotlar. 

2 

142.  Ehtimollar taqsimoting zichlik funksiyasi. Absalyut uzluksiz 
tasodifiy miqdorlar. Tekis taqsimot. Normal va ko’rsatkichli 
taqsimotlar. 

2 

143.  Tasodifiy miqdorlarning sonli xarakteristikalari. Matematik 
kutilish, dispertsiya, o’rta kvadratik chetlanish. 

2 

144.  Matematik statistika elementlari. Empirik taqsimot funksiyasi. 
Tanlanma xarakteristikalari va ularning taqsimot qonunlari. 
Tanlanma taqsimotlari parametrlarining nuqtaviy va integralli 
baholari. 

2 

  Jami: 144 

 Amaliy mashg’ulotlarda talabalar berilgan nazariy bilimlar asosida mavzularga oid misol va 

masalalar yechish yo’llarini o’rganadilar, kerakli bilim, ko’nikma va malakalarini egallaydilar. 
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9. Mustaqil ta’lim 

3-jadval 

№ Mustaqil ta’lim  mavzulari Dars soatlari hajmi 

I-semestrda 

38.  Dekart va qutb koordinatalari orasidagi bog‘lanish. 
Koordinatalarni almashtirish. Silindrik va sferik 
koordinatalar. 

6 

39.  Konussimon sirtlar. Sfera. Aylanish sirtlar. Ikkinchi 
tartibli sirtlarga doir mashqlar. 

6 

40.  Yuqori tartibli hosilalar. Oshkormas va parametrik 
kurinishda berilgan funksiyalarning yuqori tartibli 
hosilalari. 

4 

41.  Funksiyalarni Teylor va Makloren qatorlariga 
yoyishga misollar. Lopital qoidasi. 

4 

42.  Ekstremmumlar nazariyasining geometriya, 
mexanika va fizika masalalariga tadbiqlari. 

2 

43.  Eyler almashtirishlari. 2 

44.  Xosmas integrallarning yaqinlashish alomatlari. 
Xosmas integralga doir mashqlar. 

2 

45.  Aniq integralni taqribiy  hisoblash formulalari. 
Mavzuga doir mashqlar. 

4 

46.  Birinchi tartibli differentsial tenglamaning maxsus 
echimi. Klero tenglamasi. Lagranj tenglamasi. 

6 

47.  Differentsial tenglamalar sistemasi. Normal sistema. 
Noma’lumlarni yukotish usuli. 

6 

48.  Differentsial tenglamalarni taqribiy  echish 
usullari.(Eyler, Runge- Kutta, ketma-ket 
yaqinlashish, Adams metodi, Teylor formulasi). 

6 

49.  Differentsial tenglamalarning amaliy masalalar 
echishga tadbiqlari. Mexaniq tebranishlarning 
differentsial tenglamasi. Erkin tebranish, majburiy 
tebranish. 

6 

50.  Qatorlarni taqribiy  hisoblashlarga tadbiqlari. 
Differentsial tenglamalarni qatorlar yordamida 
echish. 

4 

51.  Fure integrali. Fure almashtirishlari. 4 

52.  Ikki o’lchovli integralni qutb koordinatalar 
sistemasida o’zgaruvchilarni almashtirib hisoblash. 
Jordan o’lchovlari. 

4 

53.  Ikki o’lchovli integrallarni geometriya va mexanika 
masalalarini echishga tadbiqlari. 

2 

54.  Uch o’lchovli integrallarni geometriya va mexanika 
masalalarini echishga tadbiqlari. 

2 

55.  Birinchi va ikkinchi tur egri chiziqli integrallar 
orasidagi bog‘lanish. Ostrogradskiy-Grin 
formulasining tadbiqlari. 

6 

56.  Birinchi va ikkinchi tur sirt integrallarini 
hisoblashga doir mashqlar. Stoqs formulasining 
tadbiqlari. 

4 
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57.  Sirt integrallarini tadbiqlari. 2 

58.  Ostragradskiy teoremasining tadbiqlari. 2 

59.  Vektor maydonidagi ikkinchi tartibli amallar. Nabla 
operatori bilan amallar bajarish. 

4 

60.  Laplas operatorining tsilindirik va sferik 
koordinatalarda ifodalanishi. Maydonlar 
nazariyasining tadbiqi. 

4 

61.  Giperbolik va teskari giperbolik funksiyalar. Yopiq 
egri chiziq bo’yicha olingan integral. 

4 

62.  Modulning maksimum printsipi. Koshi turidagi 
integral. Yuqori tartibli hosilaning mavjudligi. 
Analitik funksiyaning yuqori tartibli hosilasi. 

8 

63.  Funksiyalarni Loran qatoriga yoyish. Qutbga 
nisbatan funksiyaning chegirmasini toppish. 

4 

64.  Operatsion hisob yordamida differentsial 
tenglamalar va tenglamalar sistemasini echish. 
Tebranishlar differentsial tenglamalarni echish. 

4 

65.  Tor tebranishlari tenglamasini Dalamber usuli va 
o’zgaruvchilarini ajratish (Fure) usuli bilan echish. 
Torning majburiy tebranishi. 

6 

66.  Issiklik tarkalish tenglamalarini metall sterjenda, 
chegaralanmagan sterjenda, fazoda tekshirish. 
Laplasning ikkinchi tenglamasiga keltiriladigan 
masalalar. Dirixle masalasini echish. 

6 

67.  Amaliyotda ko’p  uchraydigan muhim diskret va 
uzluksiz taqsimotlar, normal taqsimotni tadbiqlari. 

4 

68.  Ehtimollar nazariyasining limit teoremalari. Katta 
sonlar konuni. Chebishev tengsizligi. Bir xil 
taksimlangan o’zaro bog‘liqsiz tasodifiy miqdorlar 
yigindisi uchun markaziy limit teoremasi. 

8 

69.  Tasodifiy miqdorlar sistemasi, ularning taqsimot 
konunlari, shartli taqsimot konunlari. Kovariatsiya 
va korrelyatsiya. Ikki o’lchovli normal taqsimot 
qonuni va uning o’z i ga xos  xususiyati. 

6 

70.  Ehtimollar nazariyasining texnikaviy masalalarda 
qo’llanilishi. Taqsimotning noma’lum parametrlari 
uchun statistik baholarni ko’rishda masalaning 
kuyilishi. Statistik baxolarga talablar: siljimaslik, 
asoslilik, effektivlik. 

6 

71.  Dispertsiya baxosining xossalari, tanlanmaning 
tugirlangan dispersiyasi. Statistik baxolar kurish 
uslublari. Ishonchlilik intervallari. Statistik 
gipotezalar va ularning sinflari. Gipotezalarni 
tekshirish algoritmi. Birinchi va ikkinchi turdagi 
xatoliklar. 

8 

72.  Eng kuvvatli me’zonlar. Neyman-Pirson mezoni, 
Kolmagorov mezoni, Pirsonning Xi kvadrat mezoni. 

6 

73.  Korrelyatsion-regression taxdil elementlari. 
Korrelyatsiya tushunchasining kelib chikish tarixi va 
xossalari. 

4 

74.  Regressiyaning xar xil kurininshdagi tenglamalarini 
topishda eng kichik kvadratlar usulining moxiyati va 
xar xil modifikatsiyalari. 

2 

     Jami  168 
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Izoh: Mustaqil ta’lim soatlari hajmlaridan kelib chiqqan holda ishchi dasturda mazkur mavzular ichidan mustaqil ta’lim 

mavzulari shakllantiriladi. 

Fan bo’yicha tajriba mashg’uloti rejalashtirilmagan. 

Fan bo’yicha kurs ishi va kurs loyihasi rejalashtirilmagan. 

Talaba mustaqil ta’limning asosiy maqsadi auditoriya va auditoriyadan tashqari vaqtda 

o’qituvchining rahbarligi hamda nazoratida muayyan o’quv ishlarini mustal bajarish uchun bilim, 

ko’nikma va malakalarni shaklantirish hamda rivojlantirishdan iborat. 

 Mustaqil ishning maqsadi olingan nazariy bilimlarni mustahkamlash, belgilangan mavzular 

asosida qo’shimcha bilim olishdan iborat. Bunda ushbu ishlarni bajaradilar: 

 Amaliy mashg’ulotlarga tayyorgarlik; 

 O’tilgan materiallar mavzularini qaytarish; 

 Mustaqil ish uchun mo’ljallangan nazariy bilim mavzularini 

o’zlashtirish. 

 Bunda talabalar ma’ruzalarda olgan bilimlarini amaliy mashg’ulotlarni bajarislari bilan 

mustahkamlashi hamda matematikaning ba’zi mavzularini tushunishi hamda ularga oid masalalarni 

yechishi kerak. 

 Mustaqil o’zlashtiriladigan mavzular bo’yicha talabalar tomonidan referatlar tayyorlash va uni 

taqdimot qilish tavsiya etiladi. 

 

 

Fan bo’yicha talabalar bilimini baholash va nazorat qilish mezonlari 

 

 Talabani baholash oraliq va yakuniy nazorat turlarida aniqlanadi. Oraliq nazoratlar 1- va 2- 

oraliq nazoratlaridan tashkil topadi. Talaba ikkala oraliq nazoratdan o’tgan holatda (kamida qoniqarli 

baho bilan) yakuniy nazorat topshirishga ruxsat etiladi. 

Oraliq nazoratlar mashg’ulot o’tgan professor-o’qituvchilar tomonidan o’tkaziladi va 

baholanadi. Olgan bahosidan norozi bo’lgan talaba fan bo’yicha mashg’ulot olib borilayotgan 

kafedra mudiri yoki dekanatga murojaat qilishi va bu murojaat asosida kafedrada ichki komissiya 

tuzilib oraliq nazoratla qayta ko’rib chiqilishi ta’minlanadi.  

Yakuniy nazorat, mashg’ulot olib borgan professor-o’qituvchilardan tashqari xolis professor-

o’qituvchilar (zarur bo’lganda boshqa OTM professor-o’qituvchilari) tomonidan olib boriladi va 

baholanadi. 

 

Baholash usullari. 

Test, yozma ish, og’zaki so’rov, ijodiy loyiha ishi 

Baholash mezonlari 

Baho Bilish darajasi 

5 baho yoki “a’lo” 

 

- Fanga oid xulosa va qaror qabul qilish; 

- Fanga oid mustaqil mushohada yurita olish; 

- Ijodiy fikrlay olish; 

- Olgan bilimlarini amalda qo’llay olish; 

- Mohiyatini tushuntirish; 

- Bilish, aytib berish; 

- Tasavvurga ega bo’lish. 

4 baho yoki “yaxshi” 

 

- Fanga oid mustaqil mushohada yurita olish; 

- Olgan bilimlarini amalda qo’llay olish; 

- Mohiyatini tushuntirish; 

- Bilish, aytib berish; 

- Tasavvurga ega bo’lish. 

3 baho yoki “qoniqarli” 

 

- Mohiyatini tushuntirish; 

- Bilish, aytib berish; 

- Tasavvurga ega bo’lish. 

2 baho “qoniqarsiz” - Aniq tasavvurga ega bo’lmaslik; 
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- Bilmaslik. 

Nazorat turlari 

1-Oraliq nazorat 2-Oraliq nazorat Yakuniy nazorat 

Kafedra majlis qarori bilan 

baholash usuli aniqlanadi 

Kafedra majlis qarori bilan 

baholash usuli aniqlanadi 

Kafedra majlis qarori bilan 

baholash usuli aniqlanadi va 

dekan farmoyishi orqali 

belgilangan jadval asosida olib 

boriladi 

 

10. Asosiy va qo’shimcha o’quv ada biyotlar hamda ax borot man balari. 
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2008. 
21. Ю.Ф. Сенчук. Математический анализ для инженеров. 1,2 часть-Харков: НТУ «ХПИ», 
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