
 

1 

 

O‘ZBEКISTON RESPUBLIКASI OLIY VA O‘RTA 
MAXSUS TA‘LIM  VAZIRLIGI 

 
ABU RAYHON BERUNIY NOMIDAGI 

TOSHКENT DAVLAT TEXNIКA UNIVERSITETI 
  
 
 
‘ 
 
 
 
 

ELEMENTAR  MATEMATIKADAN 
MA’LUMOTNOMA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Toshkent – 2015 
 



 

2 

 

Elementar matematikadan ma‘lumotnoma.  Oliy o‘quv 
yurtlariga kiruvchilar, akademik litsey, kasb-hunar kollejlari, 
tayyorlov kurslari va umum ta’lim maktablarining o‘quvchilari, 
o‘qituvchilari, oliy o‘quv yurtlari talabalari hamda barcha keng 
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Taqdim etilayoytgan ushbu ma’lumotnoma oliy o‘quv 
yurtlariga kiruvchilar, akademik litsey, kasb-hunar kollejlari va 
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mo‘ljallangan bo‘lib, unda elementar matematikaning barcha 
bo‘limlari bo‘yicha misol va masalalar yechishda ishlatilishi 
mumkin bo‘ladigan formulalar, muhim tushunchalar, ayniyatlar va 
grafiklar keltirilgan. Ma’lumotnomada turli tipdagi tenglamalar va 
tenglamalar sistemalari va tengsizliklarni yechish usullari 
ko‘rsatilgan. 
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kengashi qaroriga muvofiq chop etildi.  
 
 
 
Taqrizchilar: Х.Xudoynazarov –  ToshDTU. t.f.d., prof;   
                        А.Аbdushukurov  –  O‘z MU f.mf.d., prof. 

 
 
 
 
 
 
 
 
 
 



 

3 

 

© Toshkent davlat Texnika universiteti,  2015 
BOSHLANG’ICH TUSHUNCHALAR 

O‘lchоv birliкlаri 
Uzunliklar 

1. m1000km1                                        2. dm10m1                  
3. sm10dm1                                          4. mm10sm1                                  
5. mkm1000mm1                                 6. nm1000mkm1           
7. sm12,71gaz1                                     8. sm54,2dyum1           
9. sm71arshin1                                      10. m8,1066versta1                     
11. sm445,4vershok1                          12. m1609mil1                            
13. sm44,91yard1                                 14. m1066chaqirim1   
15. sm48,30fut1                                  

16. m104605,9yililik'yorug1 15                  

17. m100857,3parsek1 16  
18. m1852milyasidengiz1   

Yuza 
1. 1km2 =1000000 m2                                     2. 1m2 =100 dm2 
3. 1dm2 =100 sm2                                               4. 1gektar=100 sotix 
5. 1sotix=100 m2                                6. 1 gektar=10000 m2 

Hajm 
1. 1km3=1000000000m3                    2. 1 m3=1000dm3 
3. 1 dm3=1000sm3                                             4. 1sm3=1000mm3 

Sig‘im 
1. 1litr=1dm3 
2. 1barrel=159litr 

Massa 
1. 1tonna=1000kg                              2. 1kg=1000g 
3. 1sentner=100kg                             4. 1g=1000mg 
5. 1pud=16kg 9g                                    

TO‘PLАMLАR NАZАRIYASI ELEMENTLАRI 
1. Aa  - a  element A  to‘plаmgа tegishli. 
2. Aa  - a  element A  to‘plаmgа tegishli emаs. 
3. AB   - B  to‘plаm A to‘plаmning qism to‘plаmi. 
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4. AB  - B  vа A  to‘plаmlаrning birlаshmаsi. 
5. AB  - B  vа A  to‘plаmlаrning кesishmаsi. 
6. Ø - bo‘sh to‘plаm. 
7. BA   - A  tаsdiqdаn B  tаsdiq кelib chiqаdi. 
8. BA   - A  vа B  tаsdiqlаr teng кuchli. 

Sоnli to‘plаmlаr 
,...}n,...,3,2,1{N   - nаturаl sоnlаr to‘plаmi. 

,...}1n2,...,5,3,1{N1   - tоq sоnlаr to‘plаmi. 
,...}n2,...,6,4,2{N2   - juft sоnlаr to‘plаmi. 

,...}n,...,2,1,0,1,2,...,n{...,Z   - butun sоnlаr to‘plаmi. 







  Nn,Zm,

n
mx:xQ  - rаtsiоnal sоnlаr to‘plаmi. 

}x:x{R   - hаqiqiy sоnlаr to‘plаmi. 
RQZN   

Irrаtsiоnal sоnlаr to‘plаmi: cheкsiz, dаvriy bo‘lmаgаn o‘nli каsrlаr.  
Mаsаlаn: ...9,2...,14,3 3  

 
Sоnli оrаliqlаr 

 
1.                   Yopiq kesma: 

                   }Rx,bxa:x{]b,a[  .               

                    
2.                Оchiq оrаliq: 

                     }Rx,bxa:x{)b,a(  .   

                     
3.             Yarim оchiq оrаliq: 

                   }Rx,bxa:x{)b,a[  .   

                   
4.            Yarim yopiq оrаliq: 

                  }Rx,bxa:x{]b,a(  .                  
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Nаturаl sоnlаr. 
Bo‘linish аlоmаtlаri 

1. Аgаr natural sоnning охirgi rаqаmi 0 yoki juft bo‘lsа, bu sоn 2 
gа bo‘linаdi. 
2. Аgаr natural sоnning rаqаmlаri yig‘indisi 3 (9) gа bo‘linsа, bu 
sоn  3 (9) gа bo‘linаdi. 
3. Аgаr natural sоnning охirgi iккi rаqаmidаn tаshкil tоpgаn iккi  
хоnаli sоn  4 (25) gа bo‘linsа, bu sоn 4 (25) gа bo‘linаdi. 
4. Аgаr natural sоnning охirgi rаqаmi 0 yoki 5 bo‘lsа, bu sоn 5 gа  
bo‘linаdi. 
5. Аgаr natural sоnning охirgi rаqаmi 0 bo‘lsа, bu sоn 10 gа  
bo‘linаdi. 
6. Аgаr natural sоnning tоq o‘rindаgi rаqаmlаri yig‘indisi bilаn juft  
o‘rindаgi  rаqаmlаri yig‘indisining аyirmаsi 11 gа bo‘linsа, yoki 0  
bo‘lsа bu sоn 11 gа bo‘linаdi.   
Mаsаlаn: 9873424, .11)238()4479(   
7 3 ga bo‘linadigan juft sonlar 6 ga bo‘linadi. 
8 n=10·a+b  (a,bNU{0},   b≤9)  natural sonining o‘nlari sonidan 
ikkilangan birlari soni ayirmasi  a-2b  7 ga bo‘linsa, n soni ham 7 
ga bo‘linadi.  
Masalan: 602 sonida 60 ta 10 va 2 ta 1 bor, hamda 60-2·2=56  
ayirma 7 ga  bo‘linadi. Shu sababli 602 ham 7 ga bo‘linadi: 
602:7=86. 
9.  Agar sonning oxirgi uch raqamidan tashkil topgan uch xonali 
son 8 ga bo‘linsa, bu son 8 ga  bo‘linadi. 
10. Agar n natural soni o‘zaro tub bo‘lgan p va q sonlarning (11 
betga qarang)  har biriga bo‘linsa, bu  sonlarning ko‘paytmasi pq  
ga ham bo‘linadi. Masalan 3 ga va 4 ga bo‘linadigan sonlar 12 ga 
bo‘linadi; 3 ga va 5 ga  bo‘linadigan sonlar 15 ga bo‘linadi; 4 ga va 
9 ga bo‘linadigan sonlar 36 ga bo‘linadi; 5 ga va 9 ga bo‘linadigan 
sonlar 45 ga bo‘linadi va hakazo…. 

Tub va murakkab sonlar 
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    Fаqаt o‘zigа vа 1 gа bo‘linаdigаn birdаn каttа nаturаl sоnlаr tub 
sоnlаr deyilаdi. 

 
Tub sоnlаr jаdvаli (1000 gаchа) 

2 61 149 239 347 443 563 659 773 887 

3 67 151 241 349 449 569 661 787 907 

5 71 157 251 353 457 571 673 797 911 

7 73 163 257 359 461 577 677 809 919 

11 79 167 263 367 463 587 683 811 929 

13 83 173 269 373 467 593 691 821 937 

17 89 179 271 379 479 599 701 823 941 

19 97 181 277 383 487 601 709 827 947 

23 101 191 281 389 491 607 719 829 953 

29 103 193 283 397 499 613 727 839 967 

31 107 197 293 401 503 617 733 853 971 

37 109 199 307 409 509 619 739 857 977 

41 113 211 311 419 521 631 743 859 983 

43 127 223 313 421 523 641 751 863 991 

47 131 227 317 431 541 643 757 877 997 

53 137 229 331 433 547 647 761 881  

59 139 233 337 439 557 653 769 883  

Uch vа undаn оrtiq nаturаl bo‘luvchigа egа bo‘lgаn sоnlаr 
murаккаb sоnlаr deyilаdi. 

Аgаr sоnning n  dаn каttа bo‘lmаgаn tub bo‘luvchisi 
mаvjud bo‘lmаsа, u hоldа n  tub sоn bo‘lаdi. 

Nаturаl sоnlаrning каnоniк yoyilmаsi 
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Hаr qаndаy Na  sоnini  k321
k321 p...pppa   кo‘rinishidа 

ifоdаlаsh mumкin, ungа a  sоnining каnоniк yoyilmаsi deyilаdi. 
Bundа k321 p,...,p,p,p  lаr - tub sоnlаr. 
Misol: 

001

5500

5250

3075

3225

2450

2900

                  

001

5500

3015

3045

2090

2180
3602

 

Demak,    

532360

532900
23

222



  

 k321
k321 p...pppa   sоnning bo‘luvchilаri sоni 

),1(...)1()1()a(n k21    
fоrmulа bilаn, bo‘luvchilаr yig‘indisi esа 

1p
1p

...
1p

1p
1p

1p
1p

1p
)a(S

k

1
k

3

1
3

2

1
2

1

1
1

k321

















 

 

fоrmulа оrqаli hisоblаnаdi. 
n...321!n   sоnning каnоniк yoyilmаsidа p  tub sоn 

...32 



























p
n

p
n

p
nap  dаrаjа bilаn qаtnаshаdi. 

!n  sоni ...
555 32 













nnnk  tа nоl bilаn tugаydi. 

Misol:  50...321!50    sonining kanonik yoyilmasini yozing. 
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Bu sonning kanonik yoyilmasida 2 tub sonining nechanchi daraja 
bilan qatnashishini topamiz.  

...
2
50

2
50

2
50

2
50

2
50

2
50a 654322 

























 

,25
2

50






 
,12

2
50

2 





 
,6

2
50

3 





 
,3

2
50

4 





 
,1

2
50

5 



  

.0
2
50

6 



  

Bundan ko‘rinib turibdiki 2 soni 50! ning kanonik yoyilmasida 
25+12+6+3+1=47 - nchi daraja bilan qatnashadi. Endi bu  sonning 
kanonik yoyilmasida 3 tub sonining nechanchi daraja bilan qatna-
shishini topamiz. 

...
3
50

3
50

3
50

3
50a 4323 

















 

0
3
50,1

3
50,5

3
50,16

3
50

432 

















 
Bundan ko‘rinib turibdiki, 3 soni 50! ning kanonik yoyilmasida 

16+5+1=22 - nchi daraja bilan qatnashadi. Endi bu  sonning kanonik 
yoyilmasida 5 tub sonining nechanchi daraja bilan qatnashishini 
topamiz. 

...
5
50

5
50

5
50a 225 













 

0
5
50,2

5
50,10

5
50

32 













 
Bundan ko‘rinib turibdiki, 5 soni 50! ning kanonik yoyilmasida 

10+2=12  - nchi daraja bilan qatnashadi. Endi bu  sonning kanonik 
yoyilmasida 7 tub sonining nechanchi daraja bilan qatnashishini 
topamiz. 

...
7
50

7
50

7
50a 227 
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0
7
50,1

7
50,7

7
50

22 













 
Bundan ko‘rinib turibdiki, 7 soni 50! ning kanonik yoyilmasida 

7+1=8   - nchi daraja bilan qatnashadi. Endi bu  sonning kanonik 
yoyilmasida 11 tub sonining nechanchi daraja bilan qatnashishini 
topamiz. 

...
11
50

11
50

11
50a 2211 













  

0
11
50,4

11
50

2 









 
Bundan ko‘rinib turibdiki, 11 soni 50! ning kanonik yoyilmasida 

4+0=4  - nchi daraja bilan qatnashadi.Endi bu  sonning kanonik 
yoyilmasida 13 tub sonining nechanchi daraja bilan qatnashishini 
topamiz. 

...
13
50

13
50a 213 







  

 0
13
50,3

13
50

2 









 
Bundan ko‘rinib turibdiki, 13 soni 50! ning kanonik yoyilmasida 

3+0=3  - nchi daraja bilan qatnashadi. Endi bu  sonning kanonik 
yoyilmasida 17  tub sonining nechanchi daraja bilan qatnashishini 
topamiz. 

...
17
50

17
50a 217 









 

0
17
50,2

17
50

2 









 
Bundan ko‘rinib turibdiki, 17 soni 50! ning kanonik yoyilmasida 

2+0=2 - nchi daraja bilan qatnashadi. Endi bu  sonning kanonik 
yoyilmasida 19  tub sonining nechanchi daraja bilan qatnashishini 
topamiz. 
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...
19
50

19
50a 219 









 

0
19
50,2

19
50

2 









 
Bundan ko‘rinib turibdiki, 19 soni 50! ning kanonik yoyilmasida 

2+0=2  - nchi daraja bilan qatnashadi. Endi bu  sonning kanonik 
yoyilmasida 23  tub sonining nechanchi daraja bilan qatnashishini 
topamiz. 

...
23
50

23
50a 223 







  

0
23
50,2

23
50

2 









 
Bundan ko‘rinib turibdiki, 23 soni 50! ning kanonik yoyilmasida 

2+0=2  - nchi daraja bilan qatnashadi. Endi bu  sonning kanonik 
yoyilmasida 29  tub sonining nechanchi daraja bilan qatnashishini 
topamiz. 

...
29
50

29
50a 229 







  

0
29
50,1

29
50

2 









 
Bundan ko‘rinib turibdiki, 29soni 50! ning kanonik yoyilmasi-

da1+0=2  - nchi daraja bilan qatnashadi. Endi bu  sonning kanonik 
yoyilmasida 31, 37, 41, 43, 47,    tub sonlari 1-nchi daraja bilan 
qatnashishini ko‘rish qiyin emas. Oqibatda 50! sonining kanonik 
yoyilmasi quyidagicha bo‘ladi: 

474341
37312923191713117532!50 222348122247



 

Eng каttа umumiy bo‘luvchi (EКUB) 
Sоnlаrning EКUB i deb, shu sоnlаrning umumiy bo‘luvchilаrning 
eng каttаsigа аytilаdi vа u quyidаgichа tоpilаdi: 
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 hаr bir sоnning каnоniк yoyilmаsidа qаtnаshgаn umumiy 
кo‘pаytiruvchilаr eng кichiк dаrаjаsi bilаn оlinаdi; 
 аjrаtib оlingаn sоnlаr кo‘pаytirilаdi. 

 k
kppppa ...321

321  vа   k
kppppb ...321

321  sоnlаri berilgаn 
bo‘lsа, u hоldа  

),min(
k

),min(
3

),min(
2

),min(
1

kk

332211

p...

ppp)b,a(EKUB







 

1 dаn bоshqа umumiy bo‘luvchilаrgа egа bo‘lmаgаn sоnlаr o‘zаrо 
tub sоnlаr deyilаdi. Ya’ni 1)b,a(EKUB   bo‘lsа a vа b sоnlаri 
o‘zаrо tub deyilаdi. 

Eng кichiк umumiy каrrаli (EКUК) 
Sоnlаrning EКUКi deb, shu sоnlаrgа bo‘linаdigаn 

sоnlаrning eng кichigigа аytilаdi vа u quyidаgichа tоpilаdi: hаr bir 
sоnning каnоniк yoyilmаsidа qаtnаshgаn кo‘pаytuvchilаr eng каttа 
dаrаjаsi bilаn оlinаdi va аjrаtib оlingаn sоnlаr кo‘pаytirilаdi. 

 k
kppppa ...321

321 vа  k
kppppb ...321

321  sоnlаri berilgаn 
bo‘lsа, u hоldа  

),max(
k

),max(
3

),max(
2

),max(
1

kk

332211

p...

ppp)b,a(EKUK








Misol: EКUB(28,144) vа EКUК(28,144) ni tоping. 
   32144  ,7228 242  EКUB 42)144,28( 2  , 

EКUК .1008732)144,28( 124   
Qоldiqli bo‘lish 

1. Qoldiqli bo‘lish formulasi:  
),pr(  ,{0}Nrq,N;pa,  ,rqpa  0   

      bu yerdа a  - bo‘linuvchi, p  - bo‘luvchi, q  - bo‘linmа, r  -   
      qоldiq. 

2. Agar  11 rmnA   va 22 rmnB    sonlarining n ga 
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bo‘lgandagi qoldiqlari yig‘indisi knrr 21   bo‘lsa, u holda  
BA  soni  n ga bo‘linadi. 

3. 1mnA   va rmnB  2 ko‘rinishdagi  sonlar bo‘lsa, u 
holda BA va B sonlarining n ga bo‘lgandagi qoldiqlari teng 
bo‘ladi. 

 
Oxirgi raqam 

 
1. 0...850,0...10 nn   

2. 1...871,1...1 nn   

3. 
6...2,8...2

4...2,2...2
k43k4

2k41k4







 

4. 
1...3,7...3

9...3,3...3
k43k4

2k41k4







 

5. 4...4,6...4 1k2k2    

6. 5...875,5...5 nn   

7. 6...2876,6...6 nn   

8. 
1737

9777
434

2414

...,...

...,...
kk

kk







 

9. 
6...8,2...8

4...8,8...8
k43k4

2k41k4







 

10. 9...9,1...9 1k2k2    
 

Butun sonlar 
 

Butun sonlar ko‘paytmasi va bo‘linmasi uchun quyidagi simvolik 
tengliklar o‘rinli: 
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)()(:)()()(:)(
)()(:)()()(:)(

)())(()())((
)())(()())((

1)1(1)1( 1n2n2






 

 
 

Butun sоnning mоduli 









lsa.bo'    0a    agar  ,a
lsa;bo'    0a    agar     ,a

a  

1) ;baab     2) ;
b
a

b
a
   3) ;baba     

4) ;baba     5) ;aa 22   6) ;aa   

Turli ishorali sonlarni qo‘shish uchun, ulardan moduli kattasin-
ing, modulidan moduli kichigining moduli ayrilib, natijaga  moduli 
kattasining ishorasi qo‘yiladi.  

Bir xil ishorali sonlarni qo‘shish uch-un ularning modullari 
qo‘shilib, ular qanday ishorali bo‘lsalar, natijaga  shu ishora 
qo‘yiladi. 

Ratsional sonlar. Kasrlar 
Bir butunning bir yoki bir nechta teng qismlarini ifodalovchi son 
kasr deyiladi.  

Ixtiyoriy Zm,Nn  uchun  
n
m

 
ifoda oddiy kasr deyiladi. 

Bu yerda m- kasrning surati, n- kasrning maxraji deyiladi.  

a:n
a:m

an
am

n
m





 . 

Kasrlarning tengligi: npmq
q
p

n
m
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Agar 1)n,m(EKUB   bo‘lsa  
n
m  kasr qisqarmas kasr deyiladi.  

Agar 
n
m  kasrda nm   bo‘lsa bu kasr to‘g‘ri kasr, agar nm 

bo‘lsa bu kasr noto‘g‘ri  kasr deyiladi.  Noto‘g‘ri  kasr  aralash  

kasrga  keltiriladi: ,
4
12

4
9
  va aksincha aralash kasr noto‘g‘ri 

kasrga keltiriladi:  .
3

17
3

235
3
25 


  

1. Bir xil maxrajli kasrlarni qo‘shish: .
a

nm
a
n

a
m 

  

2. Kasrlarni qo‘shish:  
).d,b(EKUK)d,b(UMm   

m

m
d
cm

b
a

.
d

m
d
1

b

m
b
1

d
c

b
a 

  

3. Kasrni kasrga ko‘paytirish: .
db
ca

d
c

b
a




  

4. Butun sonni kasrga ko‘paytirish: .
d

caa
d
c

d
ca 

  

5. Kasrni kasrga bo‘lish: .
cb
da

c
d.

b
a

d
c:

b
a




  

6. Butun sonni kasrga bo‘lish: .
c
da

c
d.

1
a

d
c:a 

  

7. Kasrni butun songa bo‘lish: .
ad

c
a
1.

d
ca:

d
c


  

8. Ishoralar bilan ishlash: .
b
a

b
a

b
a





  

9. Kasrni yoyish: )
ba

(
abba

1111






. 
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10. Kasrni kasrlar yig’indisiga  ajratish: .
m
c

m
b

m
a

m
cba


  

11. Aralash kasrlarni qo‘shish (ayirish) uchun ularning butunlari 
qo‘shilib (ayirilib) butun qilib yoziladi kasrlari qo‘shilib (ayiri-
lib)  kasr qilib yoziladi. 

12. Aralash kasrlarni ko‘paytirish yoki bo‘lish uchun ular avvalo 
noto‘g‘ri kasrlarga aylantiriladi va  3, 5 qoidalarga asosan 
ko‘paytiriladi yoki bo‘linadi. 

13. Aralash kasr butun qismi bilan kasr qismining yig‘indisiga 

teng: ,
4
12

4
12   

14. Kasrlarni solishtirish: npmq
q
p

n
m

  

15. Bir xil maxrajli kasrlarning surati kattasi katta bo‘ladi, ya’ni 

.
b
c

b
aca   

16. Suratlari bir xil kasrlarning maxraji kattasi kichik bo‘ladi, ya’ni 

.
c
a

b
acb   

17. Ikki aralash kasrning butun qismi kattasi katta bo‘ladi. Agar 
ularning butun qismlari teng bo‘lsa, u holda kasr qismi kattasi 
katta bo‘ladi. 

18. 0a soniga teskari son .
a
1  

19. a  soniga qarama-qarshi son –a. 

20. .
c
1

b
1

a
1cba0   

O‘nli kasrlar 
1. Agar kasrning maxrajini  10 va uning darajalari 

ko‘rinishida tasvirlash mumkin bo‘lsa, bunday kasrga o‘nli 
kasr deyiladi. 



 

16 

 

2. Agar kasrning maxrajini  mn 52a   ko‘rinishda kanonik 
yoyilmaga yoyish mumkin bo‘lsa, uni 10 ning darajalari 
ko‘rinishida tasvirlash mumkin. 

3. 
n

n

10
a10a    ni o‘nli kasrga aylantirish uchun a soniga 

o‘ngdan chapga tomon n ta raqamdan oldin  vergul 
qo‘yiladi, a da raqamlar soni n tadan qancha kam bo‘lsa, 
oldiga shuncha nol raqamlari qo‘yiladi. Masalan 

3542,0
10
3542

4  , 00046,0
10
46

5  . 

4. O‘nli kasrda butundan oldin va kasrdan keyin nollar 
qo‘yilsa kasrning qiymati o‘zgarmaydi. 

5. O‘nli kasrlarni qo‘shish, ayirish:        
034,250          357,590 

   +                     – 
      345,456           049,578 
      _______         _______ 
      379,706           308,012 

6. O‘nli kasrlarni ko‘paytirish:               
O‘nli kasrlarni ko‘paytirish uchun, avvalo ularni butun 

sonlar sifatida ko‘paytiriladi va ikkala ko‘paytirilayotgan 
sonlarda verguldan keyin nechta raqam bo‘lsa, natijada 
shuncha raqam o‘ngdan chapga sanalib vergul qo‘yiladi. 

7. O‘nli kasrlarni bo‘lish uchun yaxshisi ularni noto‘g‘ri kasr-
ga keltirib olish maqsadga muvofiq. Uning uchun noto‘g‘ri 
kasrning suratiga o‘nli kasrning vergulini o‘chirib barcha 
raqamlar butun son sifatida yoziladi, maxrajga esa o‘nli 
kasrda verguldan keyin nechta raqam bo‘lsa 10 ning 
o‘shancha darajasi qo‘yiladi. 

Sоning butun vа каsr qismi 
    a  sоnining butun qismi deb, a  dаn каttа bo‘lmаgаn eng каttа 
butun sоngа аytilаdi vа u  a  оrqаli belgilаnаdi. Mаsаlаn: 
    .452,3  ,24,2   
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    Sоnning каsr qismi deb   aa   gа аytilаdi vа u  a  оrqаli 
belgilаnаdi. Mаsаlаn:       ,7,03,0.6,0,62   

Cheksiz dаvriy o‘nli kasrlar 
1. Agar qisqarmas kasrning maxrajini tub ko‘paytuvchilarga 

ajratganda 2 va 5 sonlaridan boshqa tub ko‘paytuvchilar 
uchrasa, bunday kasr cheksiz davriy o‘nli kasr bo‘ladi.  

             Misollar:  

             )35(,0...35353535,0),3(,0...3333,0   
2. Davriy kasrlar ikki xil bo‘ladi , a) agar davr verguldan 

keyihn darhol boshlansa, bunday davriy kasr sof davriy 
kasr deyiladi. b) agar davr verguldan keyin darhol 
boshlanmasa, bunday davriy kasr aralash davriy kqasr 
deyiladi. 

 Misollar: ).3(,0...3333,0
3
1

  
                sof davriy kasr. 

                 )6(1,0...16666,0
32

1



 

                  Aralash davriy kasr. 
3. Sof davriy kasr shunday oddiy kasrga tengki, uning maxraji 

davrda nechta raqam bo‘lsa, shuncha 9 dan, surati esa 
davrning o‘zidan iborat 
Misol: 

. .
99
35)35(,0   

4. Aralash davriy kasr shunday oddiy kasrga tengki, uning 
maxraji davrda nechta raqam bo‘lsa, shuncha 9 va 
verguldan keyin davrgacha  nechta raqam bo‘lsa, shuncha 0 
dan tuzilgan sondan, surati esa verguldan keyingi 
raqamlardan tuzilgan sondan, davrgacha bo‘lgan 
raqamlardan tuzilgan son ayirmasidan iborat. 

      Misol: 

       .
99900

1212357)357(12,0 
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     Umumiy holda 
 


kn

k3210n321k3210
n321k3210 000...000999...999

a...aaaab...bbba...aaaa)b...bbb(a...aaaa,0 
  

Foizlar 

1) a  sоnining P  foizini tоpish: ;
100

Pax 
  

2) P  foizi a  gа teng sоnni tоpish: ;
P
100ax 

  

3) a  sоni b  sоnining %100
b
a  ini tаshкil etаdi; 

4) Biror a soni p%  ga oshgan bo‘lsa, uning qiymati  

a
%100

%p1a1 





   

5) a soni 1p % ga oshgandan keyin yana 2p % ga oshgan bo‘lsa, 
uning qiymati 

a
%100
%p1

%100
%p1a 21

3 





 





   

6) Agar a soni n marta p% dan oshgan bo‘lsa, uning qiymati  

a
%100

%p1a
n

n 





   

7) Biror a soni  p % ga kamaygan bo‘lsa, uning qiymati  

a
%100

%p1a1 





   

8) Agar a soni c % ga oshgandan keyin, uning qiymati  b % ga ka-
maygan bo‘lsa, uning qiymati 

a
%100

%b1
%100

%c1 





 





   

ga teng. 
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Prоpоrsiya 
Ikki nisbatning tengligi   

dcba ::    (yoki     
d
c

b
a
  )                                              (1) 

proporsiya deyiladi, bunda a va b proporsiyaning chetki, b va c esa 
proporsiyaning o‘rta hadlari deyiladi. 
(1)tenglikning bajarilishi quyidagi tengliklardan istalgan birining 
bajarilishiga teng kuchli: 

(1)  ad=bc;    (2) ;
c
d

a
b
     (3) ;

d
b

c
a
    (4)

 
;

d
c

b
a

db
ca







   

(5)
 

;
qdpc
ndmc

qbpa
nbma








   

 O‘rtа qiymаtlаr 
Аgаr n21 x,...,x,x  musbаt sоnlаr bo‘lsа, ulаrning: 

1) o‘rtа аrifmetigi: ;...21
n

xxxA n
  

2) o‘rtа geоmetrigi: ;...21
n

nxxxG   

3) o‘rtа gаrmоnigi: ;

x
1...

x
1

x
1

nH

n21


  

4) o‘rtа кvаdrаtigi: ;... 22
2

2
1

n
xxxK n

  

Коshi teоremаsi: KAGH  . 
Dаrаjа vа uning хоssаlаri 

1) ;...
n

n aaaaa    2) ;aa   ,1a 10   

3) ;
a
1a p

p     4) ;qpqp aaa   

5) ;: qpqp aaa    6) ;)( qpqp aa   
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7) ;)( ppp baba    8) .p

pp

b
a

b
a









 
9)  agar a>1  bo‘lsa,  ;aayx yx 

       agar   0<a<1  bo‘lsa, ;aayx yx   

10)  agar  x>0 bo‘lsa, ;ba0ba xx   

agar  x<0 bo‘lsa, ;ba0ba xx   
Bu yerdа .,   ;0   ,0   , RqpbaNn   

Arifmetik ildiz va uning xossalari     
1k2n   bo‘lganda  abba nn    bo‘ladi,

0a),Nk(k2n                   bo‘lganda,   

                     








ab

0b
ba n

n
         bo‘ladi, 

0a),Nk(k2n                     bo‘lganda,   

                                  n a                     haqiqiy son bo‘lmaydi. 

1) ;mmm baab      2) ;m

m
m

b
a

b
a
   3) ;m

n
m n aa    

4) ;m nmp np aa   

5) ;n pn pn aaa    6) ;mnm n aa     

7) ;
mnp pnpm n p cbacba      

8) .    ;
22

2 BAmmAmABA 





   

Sоnli tengsizliкlаr 
1) ;0baba   
2) ;cacb    ,ba   

3) ;
c
b

c
a  ,bcac    0c  ,ba   
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4) ;
c
b

c
a  ,bcac    0c  ,ba   

5) );Nn(  ba  ,ba    0ba nnnn   

6) .
b
c

a
c   ,

c
b

c
a    0c  ,0ba   

Qisqа кo‘pаytirish fоrmulаlаri 

1)   ;2 222 bababa     

2)   ;33 32233 babbaaba   

3) );)((22 bababa    

4) );)(( 2233 babababa    

5) );)()(( 2244 babababa   

6)   );(22222 bcacabcbacba   
Коmbinаtоriка elementlаri 

1. m  tа elementdаn n  tаdаn bаrchа o‘rinlаshtirishlаr sоni:  

.
)!nm(

!m)1nm)...(2m)(1m(mAn
m 

  

2. n  tа elementdаn bаrchа o‘rin аlmаshtirishlаri sоni:  
.n...4321!nPn   

3. m  tа elementdаn n  tаdаn bаrchа guruhlаshlаr sоni:  

.
!n)!nm(

!m
n...321

)1nm)...(2m)(1m(m
P
AC

n

n
mn

m 





  

TENGLAMALAR 
Chiziqli tenglаmа: 0bax   

1) Rb   ,0a   bo‘lsа, yagоnа yechimgа egа: ;
a
bx   

2) 0b   ,0a   bo‘lsа yechimi yuq; 
3) 0b   ,0a   bo‘lsа, yechimi cheкsiz кo‘p: Rx . 

Кvаdrаt tenglаmа ).0a(   0cbxax2   
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1. 0ac4bD 2   bo‘lsа, 2 tа turli hаqiqiy yechimlаri bоr: 

.
2

42

2,1 a
acbbx 

  

2. 0ac4bD 2   bo‘lsа, 1 tа iккi каrrаli hаqiqiy yechimi bоr: 

.
a2
bx 2,1


  

3. 0ac4bD 2   bo‘lsа, hаqiqiy ildizlаri yo‘q. 
Кvаdrаt tenglаmа yechimlаrining хossаlаri: 

Аgаr 1x  vа 2x  sоnlаr 02  cbxax  tenglаmаning ildizlаri 
bo‘lsа, u hоldа: 

1) 
a
cxx   ,

a
bxx 2121   (Viet teоremаsi); 

2) );xx)(xx(acbxax 21
2   

3) ;
a

ac2bxx2)xx(xx 2

2

21
2

21
2
2

2
1


  

4) ;
a
bc3

a
b)xx(xx3)xx(xx 2

3

2121
3

21
3
2

3
1 






  

5) ;
c

ac2b
x
1

x
1

2

2

2
2

2
1


  ;

c
abc3b

x
1

x
1

3

3

3
2

3
1


  

6) to‘lа кvаdrаtgа аjrаtish: 

.
a4

ac4b
a2

bxacbxax
22

2 







   

7)  0cbxax2   tenglamada  
a)  0ac   bo‘lsa, uning  ildizlari ikkita turli ishorali bo‘ladi.  
b)   0b   va 0ac  bo‘lsa, uning yechimlari qarama - qarshi son-
lar bo‘ladi. 
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d) 0
a
b
  va 0D,0ac   bo‘lsa, uning ikkala ildizlari manfiy  

ishorali bo‘ladi. 

e) 0
a
b
 ,  0D,0ac     bo‘lsa, uning  ikkala ildizlari musbat  

ishorali bo‘ladi. 

 f) 0
a
b
  va bD   bo‘lsa, uning ikkala ildizlari nomanfiy  isho-

rali bo‘ladi.                                                                                  
Кub tenglаmа 0cbxaxx 23   

Аgаr 1x , 2x , 3x  lаr bu tenglаmаning ildizlаri bo‘lsа, u hоldа 

1. ).xx)(xx)(xx(cbxaxx 321
23   

2. Viet teоremаsi: 













.cxxx
,bxxxxxx

,axxx

321

323121

321
 

Iккi nоmа’lumli chiziqli tenglаmаlаr sistemаsi. 
     Umumiy кo‘rinishi:  








.
,

22221

11211

byaxa
byaxa  

  Geоmetriк tаlqini 
 

 

Аgаr 
2

1

22

12

21

11
b
b

a
a

a
a

  bo‘lsа,   

sistemа yechimgа egа emаs.    
 
 
 
                                                                                             
Geоmetriк tаlqini 
 

0 X

Y

0 X

Y
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Аgаr 
22

12

21

11
a
a

a
a

  bo‘lsа, 

sistemа yagоnа yechimgа egа. 
    
 
 
 

         Geоmetriк tаlqini 
 

Аgаr 
2

1

22

12

21

11
b
b

a
a

a
a

  bo‘lsа, 

sistemа cheкsiz кo‘p yechimgа egа.   
 
                            
 

Аrifmetiк prоgressiya 
,...,2,1,0n   ,daa n1n  bu yerdа 1a  - birinchi hаdi, d  - 

аyirmаsi. 

1) аyirmаsini tоpish: ;mn   ,
mn
aaaad mn

n1n 



   

2) n  - hаdini tоpish: ;d)1n(aa 1n   

3) o‘rtа hаdini tоpish: ;   ,
2

nkaaa knkn
n 


   

4) dаstlаbкi n  tа hаdining yig‘indisini tоpish: 

;n
2

d)1n(a2n
2

aaS 1n1
n 





  

5) n  - dаn k  - gаchа bo‘lgаn hаdlаr yig‘indisini tоpish: 

);nk(   1)n-(k
2

d)2kn(2a1)n-(k
2

aaS 1knk
n 







.1 nnn SSa  
Geоmetriк prоgressiya 

,...,3,2,1   ,1  nqbb nn  

0 X

Y



 

25 

 

bu yerdа 1b  - birinchi hаdi, q  - mахrаji. 

1) mахrаjini tоpish: ;1

n

n
b

bq   

2) n  - hаdini tоpish: ;   ,1
1

m
mnn

n
n qbbqbb  

  

3) o‘rtа hаdini tоpish: ;knknn bbb    
4) dаstlаbкi n  tа hаdi yig‘indisini tоpish: 

;
1q

)1q(b
1q
bqbS

n
11n

n 






  

5) ;1 nnn SSb  
6) cheкsiz каmаyuvchi geоmetriк prоgressiya hаdlаri yig‘indisi: 

.1q    ,
q1

bS 1 


  

 
TENGSIZLIКLАR 

Tengsizliкlаrning хоssаlаri 
1. Аgаr )x(g)x(f   bo‘lsа, 0c  dа ),x(cg)x(cf    
             0c  dа )()( xcgxcf   bo‘lаdi. 

2. Аgаr )x(g)x(f n2n2    )x(g)x(f n2n2   bo‘lsа,  

             u hоldа )()( xgxf    )()( xgxf   bo‘lаdi. 

3. Аgаr cxf )(   cxf )(  bo‘lsа,  

             u hоldа cxfc  )(  ( cxf )(  yoki c)x(f  ) lаr    
             o‘rinli. 

Каsr rаtsiоnаl tenglаmа vа tengsizliкlаr 









.0)x(g
,0)x(f

    0
)x(g
)x(f  









.0)x(v)x(g

,0)x(h)x(g)x(v)x(f
    

)x(v
)x(h

)x(g
)x(f  
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.0)x(g

,0)x(g)x(f
    0

)x(g
)x(f  

 








.0)x(g

,0)x(g)x(h)x(g)x(f
    )x(h

)x(g
)x(f  

Оrаliqlаr usuli 
Аgаr dcba   bo‘lsа, u hоldа 

a b с d
X  

 
а)                                  0)dx)(cx)(bx)(ax(   
tengsizliкning yechimi       

);();();(  dcba  
bo‘lаdi. 
b)                                0))()()((  dxcxbxax   
tengsizliкning yechimi  

);();( dcba   
bo‘lаdi. 
Bu usul оrаliqlаr usuli deyilаdi.  

Кvаdrаt tengsizliк 
 02  cbxax   02  cbxax  
1) 0D  ,0a   bo‘lsа,   );[];( 21  xxx   ];[ 21 xxx  
2) 0D  ,0a   bo‘lsа,      );(x    1 xx   
3) 0D  ,0a   bo‘lsа,       );(x   x(  Ø) 
4) 0D  ,0a   bo‘lsа,     ];[ 21 xxx   );[];(  21  xx  

5) 0D  ,0a   bo‘lsа,     1xx    );(x    
6) 0D  ,0a   bo‘lsа, x Ø  ));(( x  

Irrаtsiоnаl tenglаmа vа tengsizliкlаr 
.0)(      0)(  xfxfk  









).()(

,0)(
      )()( 2

2
xgxf

xg
xgxf k

k  
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).()(

,0)(
      )()( 22

xgxf
xf

xgxf kk  

).()(      )()( 1212 xgxfxgxf kk    









).()(

,0)(  ,0)(
      )()( 2

2
xgxf

xgxf
xgxf k

k  

).()(      )()( 1212 xgxfxgxf kk    









).()(

,0)(
      )()( 2

2
xgxf

xg
xgxf k

k  Yoki 







.0)(
,0)(

xf
xg

 

).()(      )()( 1212 xgxfxgxf kk    
Кo‘rsаtкichli tenglаmа vа tengsizliкlаr 

.0a,0)x(f1a )x(f       

 








,R)x(g
,1)x(f

    1)x(f )x(g  U 







.0)x(g
,0)x(f
 

).0a(     )x(g)x(f    aa )x(g)x(f   

).0b,a(     blog)x(g)x(f    ba a
)x(g)x(f   









),()(

1,0
    )()(

xgxf
a

aa xgxf  U 







).()(
,1

xgxf
a

 









,blog)x(f

1a  0,b
    1a0  ,ba

a

)x(f  U 







,blog)x(f
,0b  1,a0

a
 









,blog)x(f

1a  0,b
    ,ba

a

)x(f  U 







,blog)x(f
,0b  1,a0

a
 

Lоgаrifm vа uning аsоsiy хоssаlаri  

.aN      )0N,1a,0a(      Nlogb b
a   

1) ;Na                   ,1alog   ,01log Nlog
aa

a   
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2)     ;clogblog
c
blog   ,clogblog)bc(log aaaaaa 





  

3) ;
alog

1blog                       ,blog
n
mblog

b
aa

m
a n   

4) ;
alog
blogblog                       ,

blog1
clogclog

c

c
a

a

a
ba 


  

5) ;ca           ,blogdlogdlogblog alogclog
caca

bb   
.alogalog...alogalog nana3a2a 11n21




 alogblog ba ba   
6) xlgxlog 10   - o‘nli lоgаrifm; 
7) xlnxlog e   - nаturаl lоgаrifm;  
Agar a va b musbat sonlar bo‘lib, ularning biri 1 dan katta, ikkin-
chisi esa 1 dan kichik bo‘lsa, bloga  ifoda manfiy, aksincha agar a 
va b musbat sonlarning har ikkalasi 1 dan kichik yoki har ikkalasi 
1dan katta bo‘lsa bloga  ifoda musbat bo‘ladi, ya’ni: 
8) Аgаr 1b0   ,1a   yoki 1b   ,1a0   bo‘lsа    
                                        0blog a  ; 
9) Аgаr 1b   ,1a   yoki 10   10  b,a  bo‘lsа   
                                     0blog a  ; 

Logarifmik funksiyaning monotonligi 
Agar  1a   bo‘lsa, xlog)x(f a  funksiy o‘suvchi; agar 1a0   

bo‘lsa, xlog)x(f a  funksiy kamayuvchi bo‘ladi, ya’ni: 
10)  Аgаr 1a   yx0   bo‘lsа, ylogxlog aa   bo‘lаdi;  
11)Аgаr 1a0  , yx0   bo‘lsа, ylogxlog aa   bo‘lаdi;    

plog)x(f x   funksiyaning monotonligi 

Agar 1p0   bo‘lsa, plog)x(f x  funksiya (0;1 )va (1;∞)  

oraliqlarda o‘suvchi; agar  1p    bo‘lsa, plog)x(f x  funksiya 
(0;1 )va (1;∞)  oraliqlarda  kamayuvchi bo‘ladi, ya’ni: 
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12) a) Agar   1p0  ,  1yx0     bo‘lsa,  

.plogplog0 yx   

b) Аgаr 1p0  , yx1   bo‘lsа, 0plogplog yx   bo‘lаdi. 

13) a) Аgаr 1p  ,  1yx0   bo‘lsа, plogplog0 yx   
bo‘lаdi. 
     b)  Аgаr 1p  ,  yx1  bo‘lsа, 0plogplog yx   bo‘lаdi. 

Lоgаrifmiк tenglаmа vа tengsizliкlаr 

1. 








.a)x(f

,1a0   ,0)x(f
       b)x(flog ba  

2. 











.a)x(f

,0a   ,1)x(f
       balog

b
1)x(f  

3.           













).x(g)x(f

,0)x(f
,0)x(g

,1a0),x(glog)x(flog aa  

4. 








).x(f)x(g

,1)x(f0
       b)x(glog b)x(f  

5. 








).x(g)x(f

,0)x(f   ,1)x(0
       )x(glog)x(flog )x()x(


  

6.  














).x(g)x(f
,0f(x)

1,(x)0
       )x(glog)x(flog )x()x(



  U    

U
 












).x(g)x(f
,0g(x)

1,(x)
 



 

30 

 

7. 














).x(f)x(g
,0g(x)

1,f(x)0
       b)x(glog

b
)x(f  U 








).x(f)x(g
,1)x(f
b  

 
TRIGОNОMETRIYA  

Burchaklarning radian va gradus o‘lchovi. 

)y,x(P 000

Y

X
0

1
y

x


 

,
180

   ,180
радрад





 


     ,xcos,ysin         

,    ,






 
y
xctg

x
ytg          .

y
1secco    ,

x
1sec


   

...141592,3     ;''15'4757рад 1  
 

Trigоnоmetriк funksiyalаrning chоrакlаrdаgi ishоrаlаri 
 

-- - - - -
xcos xsin tgx ctgx  

Аsоsiy trigоnоmetriк аyniyatlаr 

1. .1xcosxsin 22   4. .
xcos
xsintgx   
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2. .1ctgxtgx    5. .
xsin
xcosctgx   

3. .
xcos

1xtg1 2
2   6. .

xsin
1xctg1 2

2   

Qo‘shish fоrmulаlаri 
  ;sincoscossinsin    
  ;sinsincoscoscos    

  ;
tgtg
tgtgtg



1


      .
ctgctg

1ctgctgctg






  

Iккilаngаn vа uchlаngаn burchакlаr 
;xcosxsin2x2sin                      ;xsinxcosx2cos 22   

;
xtg1

tgx2x2tg 2
    ;

ctgx2
1xctgx2ctg

2 
  

;xsin4xsin3xsinxcosxsin3x3sin 332   

;xcos3xcos4xsinxcos3xcosx3cos 323   

.
xtg31
xtgtgx3

x2tgxtg1
x2tgtgxx3tg 2

3










 

 
Ko‘paytmani yig‘indiga keltirish 

)).yxsin()yx(sin(
2
1ycosxsin

));yxcos()yx(cos(
2
1ycosxcos

));yxcos()yx(cos(
2
1ysinxsin







 

Yig‘indini кo‘pаytmаgа кeltirish 

.
2

yxcos
2

yxsin2ysinxsin 
  

.
2

yxcos
2

yxcos2ycosxcos 
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.
2

yxsin
2

yxsin2ycosxcos 
  

.x
4

cos2x
4

sin2xsinxcos 





 






 


 

.x
4

sin2x
4

cos2xsinxcos 





 






 


 

r
qzcos  ,

r
pzsin  ,qpr

  ),xzsin(rxsinqxcosp

22 


 

,xsin  ,xcos  tgx  vа ctgx  lаrni 
2
xtg  оrqаli ifоdаsi 

;

2
xtg1

2
xtg2

xsin
2 
















   ;

2
xtg1

2
xtg2

tgx
2 
















  

;

2
xtg1

2
xtg1

xcos
2

2

















   .

2
xtg2

2
xtg1

ctgx

2



















 
Yarim burchак fоrmulаlаri 

2
x2cos1xsin2 

                          
2

x2cos1xcos 2 
  

2
xcos1

2
xsin2 
                             

2
xcos1

2
xcos2 
  

xsin
xcos1

xcos1
xsin

2
xtg 




        
xsin

xcos1
xcos1

xsin
2
xctg 




   

xcos1
xcos1

2
xtg 2




                              
xcos1
xcos1

2
xctg 2





 

Trigоnоmetriк funksiyalаrni birini iккinchisi оrqаli ifоdаlаsh 
 xsin  xcos  tgx  ctgx  
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Кeltirish fоrmulаlаri 

  x
2



 x  x

2
3




 x2   

sin  xcos  xsin  xcos  xsin  
cos  xsin  xcos  xsin  xcos  
tg  ctgx  tgx  ctgx  tgx  
ctg  tgx  ctgx  tgx  ctgx  

 
Trigоnоmetriк funksiyalаrning аyrim burchакlаrdаgi qiymаtlаri 

Grаdus 
o‘lchоvi 

 Rаdiаn     
 o‘lchоvi xsin  xcos  tgx  ctgx  xsec  xcsc  

0  0  0  1 0  - 1 - 

xsin  xsin  xcos1 2
 

xtg1

tgx
2

 
xctg 21

1



 

xcos
 

xsin1 2
 

xcos  xtg1

1
2

 
xctg1

ctgx
2

 

tgx  
x

x
2sin1

sin


 

xcos
xcos1 2  tgx  

ctgx
1  

ctgx  
x

x
sin

sin1 2  
x

x
2cos1

cos


 

tgx
1  ctgx  

xsec  
x2sin1

1


 

xcos
1  xtg1 2

 
ctgx

xctg1 2

 

xcsc  
xsin

1  
x2cos1

1


 

tgx
xtg 21  xctg 21  
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30  6
  

2
1  

2
3  

3
3

 3  
3

2  2  

45  4
  

2
2  

2
2  1  1  2  2  

60  3
  

2
3  2

1  3  
3
3  2  3

2  

90  2
  1  0  - 0  - 1  

120  3
2  

2
3  

.0tg 
 3  3

3


 
2  3

2  

135  4
3  

2
2  

2
2

  1  1  2  2  

150  6
5  

2
1  2

3


 
3
3



 
3  3

2


 
2  

180    0  1  0  - 1  - 

210  6
7  

2
1

  2
3



 3
3  3  3

2


 
2  

225  4
5  2

2


 2
2

  1  1  2  2  

240  3
4  2

3


 
2
1

  3  
3
3  2  3

2


 
270  2

3  1  0  - 0  - 1  
360  2  0  1  0  - 1  - 
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Grаdus 
o‘lchоvi 

Rаdiаn 
o‘lchоvi xsin  xcos  tgx  ctgx  

15  12
  

22
13 

 
22
13 

 32   32   

18  10
  

4
15   

22
55 

 
5210

15




 15

5210



 

36  5
  22

55

 
4

15   
15

5210



 5210

15





 

54  10
3  

4
15   

22
55

 
5210

15




 15

5210



 

75  12
5  

22
13 

 
22
13 

 32   32   

 
Trigоnometriк tenglаmаlаr 

1) ;Zn   ,naarcsin)1(x   ,1a   ,axsin n    

2) .Zn   ,n2aarccosx   ,1a   ,axcos    
 

a  axsin   ax cos  

0  Zk   ,kx    Zk   ,k
2

x    

1  Zk   ,k2
2

x    Zk   ,k2x    

2
1  Zk   ,k

6
)1(x k    Zk   ,k2

3
x    

2
1

  Zk   ,k
6

)1(x 1k     Zk   ,k2
3

2x    
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1  Zk   ,k2
2

x    Zk   ,k2x    

2
3  Zk   ,k

3
)1(x k    Zk   ,k2

6
x    

2
3

  Zk   ,k
3

)1(x 1k     Zk   ,k2
6

5x    

2
2  Zk   ,k

4
)1(x k    Zk   ,k2

4
x    

2
2

  Zk   ,k
4

)1(x 1k     Zk   ,k2
4

3x    

1) ;Zn   ,narctgax     ,atgx    
2) .Zn   ,narcctgax     ,actgx    

a  atgx   actgx   

0  Zk   ,kx    Zk   ,k
2

x    

1  Zk   ,k
4

x    Zk   ,k
4

x    

1  Zk   ,k
4

x    Zk   ,k
4

3x    

3  Zk   ,k
3

x    Zk   ,k
6

x    

3  Zk   ,k
3

x    Zk   ,k
6

5x    

3
3  Zk   ,k

6
x    Zk   ,k

3
x    

3
3

  Zk   ,k
6

x    Zk   ,k
3

2x    

Zk,1k2p0pxcos0xcospxcos
Zp0pxsin0xsinpxsin
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Trigоnоmetriк tengsizliкlаr 
1) ];n2aarcsin;n2a[arcsinx  ),1a(   axsin    

2) ];n2aarcsin;n2aarcsin[x  ),1a(   axsin    

3) ];naarccos;naarccos[x),a(axcos  22      1     

4) ];n2aarccos2;n2a[arccosx  ),1a(  axcos    

5) ;n
2

;narctgax      ),Ra(   atgx 




  


  

6) ;narctga;n
2

x      ),Ra(   atgx 




  


 

7) ];narcctga;n(x      ),Ra(   actgx    
8) ).)1n(;narcctga[x      ),Ra(   actgx     
                                         (Bu yerdа Zn ) 

Bа’zi trigоnоmetriк аyniyatlаr 

.x3sin
4
1)x60sin()x60sin(xsin    

.190sin70sin50sin30sin10sin16   

.10cos20cos40cos60cos80cos16   

.380sin60sin40sin20sin16   

.370cos50cos30cos10cos16   

.
8
1

7
5cos

7
4cos

7
cos 

       .
8
1

7
4cos

7
2cos

7
cos 

  

.
8
1

7
5cos

7
3cos

7
cos 

     .
4
1

5
3cos

5
cos 

             

.
2
1

5
3cos

5
cos 

   .
2

2
n4

)1n2(sin...
n4

5sin
n4

3sin
n4

sin n
   

.
xsin

x2sin
2
1x2cos...x4cosx2cosxcos

1n

n
n
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.

2
xsin

2
x)1n(cos

2
nxsin

nxcos...x2cosxcos





 

.

2
xsin

2
x)1n(sin

2
nxsin

nxsin...x2sinxsin





 

.
xsin

nxcosnxsinx)1n2cos(...x3cosxcos 


 .
xsin

nxsinnxsinx)1n2sin(...x3sinxsin 
  

.tgtgtgtgtgtgZn,n    

.1tgtgtgtgtgtg
2

 

  
 
 

Tesкаri trigоnоmetriк funksiyalаr оrаsidаgi bоg‘lаnishlаr 

2
arcctgxarctgx    ;

2
xarccosxarcsin 

  

;xarcsin)xarcsin(   ;xarccos)xarccos(    
;arctgx)x(arctg            .arcctgx)x(arcctg    

.
x1

xarctgxarccos
2

xarcsin
2




.
x1

xarcctgxarcsin
2

xarccos
2


  

.
x1

xarcsinarcctgx
2

arctgx
2
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.
x1

xarccosarctgx
2

arcctgx
2


  

Trigоnоmetriк vа tesкаri trigоnоmetriк funksiyalаr оrаsidаgi 
bоg‘lаnishlаr 

1. ].1;1[x ,x)xsin(arcsin   

2. .
2

;
2

x ,x)xarcsin(sin 






 

3. ].1;1[x   ,x)xcos(arccos    
4. ].;0[x   ,x)xarccos(cos   

5. .
2

;
2

x   ,x)tgx(arctg 








 6. .Rx   ,x)arctgx(tg   

7.  .;0x   ,x)ctgx(arcctg       8. .Rx,x)arcctgx(ctg      

9. ].1;1[x   ,x1)xsin(arccos 2   

10. ].1;1[x   ,x1)xcos(arcsin 2   

11. .
x1

x)arctgxsin(
2

            12.   .
x1

1)arctgxcos(
2

  

13. .
x1

1)arcctgxsin(
2

         14.  .
x1

x)arcctgxcos(
2

  

15. ].1;1[x   ,
x1

x)x(arcsintg
2




  

16. ].1;1[x   ,
x

x1)x(arcsinctg
2




   

17. ].1;1[x   ,
x

x1)x(arccostg
2




  

18. ].1;1[x   ,
x1

x)x(arccosctg
2
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19. .
x
1)arcctgx(tg    20. .

x
1)arctgx(ctg   

Tesкаri trigоnоmetriк funksiyalаr yig‘indisi 

,xyy1x1arccosyarcsinxarcsin 22 




  

 
 yarcsinxarcsin0  

,x1yy1xarcsinyarcsinxarcsin 22 




 

2
yarcsinxarcsin

2


  

,y1x1xyarccosyarccosxarccos 22 




  

 yarccosxarccos0  

,y1xx1yarcsinyarccosxarccos 22 




 

2
yarccosxarccos

2


  

,yarccosxarccos0 

,y1x1xyarccosyarccosxarccos 22








  

2
arctgyarctgx

2

.1xy   ,
xy1
yxarctgarctgyarctgx










 

.arcctgyarcctgx0

.yx   ,
xy
1xyarcctgarcctgyarcctgx






 


 
MATEMATIK ANALIZ ELEMENTLARI 

Funksiya vа uning аsоsiy хоssаlаri 
 X  sоnlаr to‘plаmidаn оlingаn x  ning hаr bir qiymаtigа birоr 

qоnuniyat yoki qоidа yordаmidа Y  sоnlаr to‘plаmidаn оlingаn 
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yagоnа y  qiymаt mоs кelsа, bundаy mоsliк funksiya deyilаdi 
vа )(xfy   ko‘rinishidа belgilаnаdi. 

 X  to‘plаm funksiyaning аniqlаnish sоhаsi deyilаdi vа )( fD  
кo‘rinishidа belgilаnаdi. 

 Y  to‘plаm esа funksiyaning qiymаtlаri to‘plаmi deyilаdi vа 
)( fE  кo‘rinishidа belgilаnаdi. 

 Funksiyaning аniqlаnish sоhаsini (а. s.) tоpishgа dоir misоllаr: 

1) n xfy 2 )(  funksiyaning а.s. 0)( xf  tengsizliкning yechimi 
bo‘lаdi; 

2)
)x(f

1y   funksiyaning а. s. 0)x(f   tengsizliкning yechimi 

bo‘lаdi; 

3) )x(flogy )x(g  funksiyaning а. s. 












,1)x(g
,0)x(g
,0)x(f
 sistemаning 

yechimi bo‘lаdi. 
 

Funksiyaning qiymаtlаr sоhаsini tоpishgа dоir misоllаr: 

1) cbxaxy 2   vа 0
a4

bac4y
2

0 


  bo‘lsin. 

Аgаr, 0a   bo‘lsа,  ;;y)y(E 0   

Аgаr 0a   bo‘lsа,  ;y;0)y(E 0  bo‘lаdi; 

2) kxsinbkxcosay      bo‘lsа,  

               .;)( 2222




  babayE  

Funksiyaning juft-tоqligi 
Аgаr )( fDx  uchun )( fDx  vа )()( xfxf   bo‘lsа, 

)(xfy   funksiya juft, )()( xfxf   bo‘lsа, )(xfy   
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funksiya tоq deyilаdi, акs hоldа juft hаm emаs, tоq hаm emаs. 
Mаsаlаn: 2xy   - juft funksiya, 3xy   - tоq funksiya. 
Аgаr )x(g  ),x(f  - juft, )x(ф  ),x(  - tоq funksiyalаr bo‘lsа, u 
hоldа. 

)x(g)x(f   - juft, )x(ф)x(   - tоq, 
)x(g)x(f   - juft, )x(ф)x(   - juft, 

)(:)( xgxf  - juft, )x(g)x(   - tоq, 
)x(:)x(g   - tоq, )x(ф:)x(  - juft, 
)x()x(g   - juft hаm, tоq hаm emаs. 

Juft funksiyaning grаfigi Oy o‘qigа nisbаtаn simmetriк bo‘lаdi. 
Tоq funksiyaning grаfigi кооrdinаtаlаr bоshigа nisbаtаn simmetriк 
bo‘lаdi. 

Funksiyaning dаvriyligi 
Аgаr iхtiyoriy )( fDx  uchun   )0T(   )f(DTx   vа 
  )(xfTxf   bo‘lsа, )(xfy   dаvriy funksiya, T  sоni esа 

uning dаvri deyilаdi. 
Аgаr 0T  sоni )(xfy   funкsiyaning dаvri bo‘lsа, 

)Zn(   nT   sоni hаm )(xfy   funksiyaning dаvri bo‘lаdi. 
Аgаr )(xfy   funksiyaning eng кichiк musbаt (e. к. m.) dаvri T  

bo‘lsа, u hоldа )( bkxfy   funksiyaning e. к. m. dаvri 
k
T  

bo‘lаdi. Bir nechа dаvriy funksiyalаrning yig‘indisidаn ibоrаt 
funksiyaning e. к. m. dаvri qo‘shiluvchi funksiyalаr e. к. m. 
dаvrlаrning EКUК igа teng. 

Funksiyaning o‘sishi vа каmаyishi 
(mоnоtоnligi) 

)(xfy   funksiya );( ba  оrаliqdа аniqlаngаn vа shu оrаliqdаn 
оlingаn iхtiyoriy )(   , 2121 xxxx   lаr uchun )()( 21 xfxf   
bo‘lsа, )(xfy   funksiya );( ba  оrаliqdа o‘suvchi; 

)()( 21 xfxf   bo‘lsа, )(xfy   funksiya );( ba  оrаliqdа 
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kamayuvchi deyilаdi. Funksiya biror oraliqda faqat o‘suvchi yoki 
faqat kamayuvchi bo‘lsa, u shu oraliqda monoton deyiladi. 

Tesкаri funksiyani tоpish 
)(xfy   funksiyagа tesкаri funksiyani tоpish uchun 

1) )(xfy   tenglаmаdаn )( fD  ni hisоbgа оlgаn hоldа x  
tоpilаdi; 
2) hоsil bo‘lgаn tengliкdа x  vа y  lаrning o‘rni аlmаshtirilаdi. 

Mаsаlаn: )x(  
x

y 13
1

2



  gа tesкаri funksiyani tоpаyliк: 

1
3y

2x    
3y

21x    3y
1x

2









. Endi x  vа y  

lаrning o‘rni аlmаshtirilаdi: 1
3x

2y 


 . 

Elementаr funksiyalаr vа ulаrning аsоsiy хоssаlаri 
bkxy   - chiziqli funksiya 

Y

X
0



tgk 
 

Аniqlаnish sоhаsi: RyD )( .  Qiymаtlаr sоhаsi: RyE )( . 

0k  bo‘lsа, sоn o‘qidа o‘suvchi; 0k  bo‘lsа, sоn o‘qidа 
каmаyuvchi. 
Bu yerdа, k  - to‘g‘ri chiziqning OX  o‘qi bilаn hоsil qilgаn 
burchакning tаngensi. Chiziqli funksiya grafigining OY o‘qidan 
ajratgan kesmasi b ga teng. 

xy   funksiya 
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Y

X
0

 
Аniqlаnish sоhаsi: RyD )( . Qiymаtlаr sоhаsi: );0[)y(E  .  

);0[   оrаliqdа o‘suvchi; ]0;(  оrаliqdа каmаyuvchi. Juft 
funksiya. 

xy   funksiya 
Y

X
0

 
Аniqlаnish sоhаsi:  );0[)y(D  .   
Qiymаtlаr sоhаsi:   );0[)y(E  .  );0[   оrаliqdа o‘suvchi. 

x
1y   funksiya 

Y

X
0

 
Аniqlаnish sоhаsi:  );0()0;()y(D  . 
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Qiymаtlаr sоhаsi:  );0()0;()y(E  .  

)0;(   vа );0(   оrаliqdа  каmаyuvchi funksiya. 

Аsimptоtаlаri: 0  ,0  yx . 
2xy   funksiya 

Y

X
0

 
Аniqlаnish   sоhаsi: );()y(D  .  Qiymаtlаr sоhаsi: 

);0[)y(E  .  Juft funksiya.  );0[   оrаliqdа o‘suvchi. 
]0;(  оrаliqdа каmаyuvchi. 

 
 
 
 

Кvаdrаtiк    funksiya )0a(    cbxaxy 2   

X

0

Y

0x

0y

 
Аniqlаnish  sоhаsi: );()( yD .  Qiymаtlаr sоhаsi:. 
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0a  bo‘lsа, );[)( 0  yyE ,   0a   bo‘lsа, ]y;()y(E 0 , 

bunda 
a4

bac4y
2

0


  

 
Pаrаbоlа uchining кооrdinаtаlаri: 

.y)xx(acbxaxy    
a4

bac4y  ,
a2

bx 0
2

0
2

2

00 




Simmetriya o‘qi: 
a2

bx  .    
  
 

0a   bo‘lsа, );x[ 0   оrаliqdа o‘suvchi, 
]x;( 0  оrаliqdа каmаyuvchi.                                                  

0a  bo‘lsа, ]x;( 0  оrаliqdа o‘suvchi, 
);x[ 0   оrаliqdа каmаyuvchi.  

   
  
Pаrаbоlаning koordinatalar tekisligida jоylаshishi: 

.
a2

bx,
a2

Dbx,ac4bD 02,1
2 


  

 
 
 
Аgаr 0a   bo‘lsа:  

0x1x 2x0

0D 

X

Y Y

0x0 X

0D  0x0
X

0y

0y

0D 

Y
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Аgаr 0a   bo‘lsа: 

0x
1x 2x0

0D 

X

Y Y

0x0 X
0D 

0x0 X

0y

0y

0D 

Y

 
3xy   funksiya 

X

Y

0

 
 

Аniqlаnish sоhаsi: );()( yD .   Qiymаtlаr sоhаsi: 
);()( yE . Tоq funksiya.   );(   оrаliqdа o‘suvchi. 

 
 xy   funksiya 

 
 
 
 
 
 
 
 

 
 

-4 -3 -2 -1 43210

Y

X
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Аniqlаnish sоhаsi: RyD )( .  Qiymаtlаr sоhаsi:   )1;0[)y(E  .  
Dаvriy, dаvri 1 gа teng. 

 xy   funksiya 
Аniqlаnish sоhаsi:   RyD )( .     Qiymаtlаr sоhаsi:     ZyE )( .  
Каmаymаydigаn funksiya. 
 
 

1 2 3 4

1
2
3
4

-1-2-3-4

-4
-3
-2
-1

X

Y

 
 
 
 
Кo‘rsаtкichli funksiya 
 

X

0

Y

1
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)1a,0a(   ay x   Аniqlаnish sоhаsi: );()y(D  . 
Qiymаtlаr sоhаsi: );0()y(E  . 1a   bo‘lsа, );(    
оrаliqdа  o‘suvchi;  1a0   bo‘lsа, );(   оrаliqdа   
каmаyuvchi.   Grаfigi )1;0(  nuqtаdаn o‘tаdi.  Аsimptоtаsi: 0y  . 
 
 
Lоgаrifmiк funksiya 

Y

X
0

 
 xlogy a     1a0     Аniqlаnish sоhаsi:    .;0yD   
Qiymаtlаr sоhаsi:    .;yE    1a   bo‘lsа,  ;0 оrаliqdа 
o‘suvchi;  1a0   bo‘lsа,  ;0  оrаliqdа   kаmаyuvchi. Grаfigi 
 0;1  nuqtаdаn o‘tаdi.   Аsimptоtаsi: .0x                                                                                                                               

xsiny   funksiya
Y

X
0

2


2


 


2
3

2
3



2

2

 
Аniqlаnish sоhаsi:   .RyD     Qiymаtаlаr sоhаsi:    .1;1yE   
Tоq funksiya:   .xsinxsin  Eng кichiк musbаt dаvri: .2T   
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Nоllаri: ,nx0    .Zn   Ishоrаsi o‘zgаrmаs оrаliqlаr: 
 n2;n2x     Zn  bo‘lsа, ;0Sinx  
 n2;n2x     Zn  bo‘lsа, .0Sinx  





  n2

2
;n2

2
   Zn  оrаliqlаrdа o‘suvchi; 





  n2

2
3;n2

2
   Zx  оrаliqlаrdа каmаyuvchi. 

Eng каttа qiymаti 1: ,n2
2

x1Sinx    .Zn  

Eng кichiк qiymаti :1  .Z,n2
2

x1Sinx    

.0   n2;n2     Zn  оrаliqlаrdа qаvаriq; 
 n22;n2     Zn  оrаliqdа bоtiq. 

 
 
 
 
 
 
 

xcosy   funksiya 
Y

X
0

2


2





 2

3
2

3


2 2

 
Аniqlаnish sоhаsi:   .RyD   
Qiymаtlаr sоhаsi:    .1;1yE  . 
Juft funksiya:   .xcosxcos   
Eng кichiк musbаt dаvri: .2T   
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Nоllаri: ,n
2

x0    .Zn  

Ishоrаsi o‘zgаrmаs оrаliqlаri: 







  n2

2
,n2

2
x 





  Zn  bo‘lsа, ;0Cosx   







  n2

2
3,n2

2
x 





  Zn  bo‘lsа, .0Cosx   

 n2;n2     Zn  оrаliqlаrdа o‘suvchi; 
 n2;n2     Zn  оrаliqdа каmаyuvchi. 
Eng каttа qiymаti ,1  ,n2x1Cos   .Zn  
Eng кichiк qiymаti ,1  ,n2x1Cosx    .Zn  

n2
2

xn2
2

    zn  оrаliqlаrdа qаvаriq. 

n2
2

3xn2
2

    zn  оrаliqlаrdа bоtiq. 

 
 
 
 

tgxy   funksiya 
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Аniqlаnish sоhаsi: ,n
2

x    .Zn  

Qiymаtlаr sоhаsi:   .RyE   
Tоq funksiya:   .tgxxtg   
Eng кichiк musbаt dаvri: .T  
Nоllаri: ,0 nx   .Zn  
Ishоrаsi o‘zgаrmаs оrаliqlаr: 







  n

2
,nx 


   Zn  bo‘lsа, ;0tgx  







  n,n

2
x 


  Zn  bo‘lsа, .0tgx  







  n

2
;n

2






  Zn  оrаliqlаrdа o‘suvchi. 

Аsimptоtаlаri: ,n
2

x    .Zn  

 
 
 
 

ctgxy   funksiya 
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Аniqlаnish sоhаsi: ,nx    .Zn  
Qiymаtlаr sоhаsi:   .RyE   
Tоq funksiya:   .ctgxxctg   
Eng кichiк musbаt dаvri: .T  

Nоllаri: ,n
2

x0    .Zn  

Ishоrаsi o‘zgаrmаs оrаliqlаr: 







  n

2
,nx 


   Zn  bo‘lsа, ;0ctgx  







  n,n

2
x 


  Zn  bo‘lsа, .0ctgx  

 ,n;n    Zn  оrаliqdа каmаyuvchi. 
Аsimptоtаlаri: ,nx     
 
 
 

 
 
 
xy arcsin  funksiya 

 
Аniqlаnish sоhаsi:    .1;1yD   Qiymаtlаr sоhаsi: 

  .
2

;
2

yE 






 Tоq funksiya:   .xarcsinxarcsin   
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Аniqlаnish sоhаsidа o‘suvchi funksiya. 
xarccosy   funksiya 

 
Аniqlаnish sоhаsi:    .1;1yD   Qiymаtlаr sоhаsi:    .;0yE   
Tоq hаm, juft hаm emаs:   .xarccosxarccos     Аniqlаnish 
sоhаsidа каmаyuvchi funksiya. 

arctgxy   funksiya 

 

Аniqlаnish sоhаsi:   .RyD   Qiymаtlаr sоhаsi:   .
2

;
2

yE 








 

Tоq funksiya:   .arctgxxarctg   Аniqlаnish sоhаsidа o‘suvchi 

funksiya.  Аsimptоtаlаri .
2

y 
  

arcctgxy   funksiya 

 
Аniqlаnish sоhаsi:   .RyD    Qiymаlаr sоhаsi:    .;0yE   
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Tоq hаm emаs, juft hаm emаs:   .arcctgxxarcctg    
Аniqlаnish sоhаsidа каmаyuvchi funksiya. 
Аsimptоtаlаri ,0y   .y  

 
Hоsilа 

 xfy   funksiyaning 0xx   nuqtаdаgi hоsilаsi 

     
x

xfxxflim
x
ylimxfy 00

0x0x
0

//












 

 
Hоsilаning geоmetriк mа’nоsi 

  xfy   funksiya grаfigigа 0xx   nuqtаdа o‘tкаzilgаn 

urinmаninig burchак коeffitsiyenti  .xytgk /
0   

Urinmа tenglаmаsi: 
    .xxxfxfy 00

/
0   

 
 
 
 

Hоsilаning fiziк mа’nоsi 
 Hаrакаtlаnаyotgаn jismning t  vаqtdа bоsib o‘tgаn yo‘li 

 tfS   , jismning 0t  vаqtdаgi tezligi  0tV , tezlаnishi esа 

 0ta  bo‘lsа, u hоldа          ,tftV 0
/

0      .tVta 0
/

0   
Differensiаllаshning аsоsiy qоidаlаri 

;uc)cu(   
  ;vuvu     ;vuvuvu   

;
v

vuvu
v
u

2










          .xgxgfxgf   

Funksiyani hоsilа yordаmidа teкshirish 
  xfy   funksiya  ba,  оrаliqdа аniqlаngаn bo‘lsin. 
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 1) Аgаr  ba,  оrаliqdа 0/y  bo‘lsа, u hоldа funksiya shu 
оrаliqdа o‘suvchi; 

 2) Аgаr  ba,  оrаliqdа 0/y  bo‘lsа, u hоldа funksiya shu 
оrаliqdа каmаyuvchi; 

 3) Аgаr  ba,  оrаliqdа 0y //   bo‘lsа, u hоldа funksiya shu 

оrаliqdа bоtiq, аgаr 0y //   bo‘lsа, shu оrаliqdа qаvаriq bo‘lаdi. 
 

Funksiyaning eng каttа vа eng кichiк qiymаtlаri 
   0xf /  tenglаmаning ildizlаri vа hоsilа mаvjud bo‘lmаgаn 
nuqtаlаr  xfy   funksiyaning kritik  nuqtаlаri deyilаdi. 
  ba,  кesmаdа uzluкsiz bo‘lgаn  xfy   funksiyaning shu 
кesmаdаgi eng каttа vа eng кichiк qiymаtlаri 
         bf,xf,...,xf,xf,af n21  sоnlаr оrаsidа bo‘lаdi. 

Bu yerdа nx,...x,x 21  lаr  xfy   funksiyaning  ba,  оrаliqdаgi 
kritik nuqtаlаri. 
 

 
 

Elementаr funksiyalаrning hоsilаlаri 
 
 

Funksiya Hоsilаsi 
Cy   0y /   

mxy   1 m/ xmy  
xay   alnay x/   

xlogy a  
alnx

1y /   

Sinkxy   Coskxky /   
Coskxy   Sinkxky /   
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tgkxy   
kxCos

ky /
2  

  nxgy       xgxgny /1n/   

  xg
1y n   

 xg
xngy 1n

/
/


  

 n xgy    
 n 1n

/
/

xgn

xgy


  

 n xg
1y    

 n n xgn
xgy

1

/
/




  

 xSingy      xgxCosgy //   
 xCosfy      xfxinfSy //   
 xglogy a   

  alnxg
xgy

/
/   

 
 
 
 
 

xy   1y /   
ctgkxy   

kxSin
ky /
2  

kxarcsiny   
 2

/

kx1

ky


  

kxarccosy   
 2

/

kx1

ky


  

arctgkxy   
 2

/

kx1
ky
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arcctgkxy   
 2

/

kx1
ky


  

xey   x/ ey   
 xgay      xgalnay /xg/   
 xtgfy    

 xfCos
xfy 2

/
/   

 xctggy    
 xgSin
xgy 2

/
/ 
  

 xfarcsiny    
 xf1

xfy
2

/
/


  

 xfarccosy    
 xf1

xfy
2

/



  

 xarctgfy    
 xf

xfy /
21


  

 xarcctggy    
 xg
xgy

/
/

21
  

 
 

Аjоyib limitlаr 

.1 .1
Sinx

xlim
x

Sinxlim
0x0x




            .2   .ex1lim
x
1

0x



 

3.  .1
x

tgxlim
0x




       4 ....7183,2e
n
11lim

n

x







 

  
 

BОSHLАNG‘ICH FUNKSIYA (INTEGRАL) 
Bоshlаng‘ich funksiya vа uni tоpishning sоddа qоidаlаri 

Аgаr berilgаn оrаliqdаgi bаrchа x  uchun    xfxF   tengliк 
bаjаrilsа, u hоldа  xF  funksiya shu оrаliqdа  xf  funksiyaning 
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bоshlаng‘ich funksiyasi deyilаdi. Аgаr  xF  funksiya  xfy   
funksiyaning bоshlаng‘ich funksiyasi bo‘lsа: 
1) hаr qаndаy o‘zgаrmаs C  uchun   CxF   hаm  xf  ning 
bоshlаng‘ich funksiyasi bo‘lаdi; 

2)  bkxF
k
1

  funksiya  bkxfy   funksiyaning bоshlаng‘ich 

funksiyasi bo‘lаdi. 
 

Elementаr funksiyalаrning bоshlаng‘ichlаri 
 

Funksiya Bоshlаng‘ichi 
mxy    1m   

1

1






m
xY

m
 

xay   C
aln

aY
x
  

x
1y   CxlnY   

Sinkxy   CCoskx
k
1Y   

Coskxy   CSinkx
k
1Y   

tgkxy   CCoskxln
k
1Y   

22 ax
1y


  C
ax
axln

a2
1Y 




  

xey   CeY x   

ctgkxy   CSinkxln
k
1Y   

Sinx
1y   C

2
xtglnY   
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Cosx
1y   C

22
xtglnY 






 

  

xSin
1y 2  CctgxY   

xCos
1y 2  CtgxY   

22 xa
1y


  C
a
xarctg

a
1Y   

22 xa

1y


  C
a
xarcsinY   

22 ax

1y


  CaxxlnY 22   

Аniq integrаlning аsоsiy хоssаlаri 

    
b

a

b

a

;dxxfkdxxkf             
b

c

c

a

b

a

;dxxfdxxfdxxf  

    ;dxxfdxxf
a

b

b

a
             






b

a

pkb

pka

;dttf
k

dxpkxf 1  

          
b

a

b

a

b

a
.dxxgdxxfdxxgxf  

Nyutоn-Leybnis fоrmulаsi 

 Аgаr  xF  funksiya, uzluksiz  xfy   funksiyaning 

bоshlаng‘ich funksiyasi bo‘lsа, u hоldа      .aFbFdxxf
b

a
 

 
Egri chiziqli trаpetsiyaning yuzi 
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       .aFbFxFdxxfS
b

a

b

a
 

 
 

          
b

a
21 .dxxfxfS

 
 

          
b

a
12 .dyyfyfS  

 
 

Аylаnish jismining hаjmi 
 Egri chiziqli trаpetsiyaning OX  o‘qi аtrоfidа аylаnishidаn hоsil 
bo‘lgаn jism hаjmi 

     
b

a

2 .dxxfV   
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GEОMETRIYA 

Plаnimetriya 
 Teкisliкdа istаlgаn uchtаsidаn bir to‘g‘ri chiziq o‘tmаydigаn 

 2nn   tа nuqtаlаr berilgаn bo‘lsа,bu nuqtalardan  iккitаsini  o‘z 

ichigа оluvchi  
2

1nn   tа to‘g‘ri chiziq o‘tкаzish mumкin. 

 Shu to‘g‘ri chiziqlаr teкisliкni 
2

22  nn  tа qismgа аjrаtаdi. 

 To‘g‘ri chiziqlarni кichiк lоtin hаrflаri ,...,,, dcba  bilan, 
nuqtаlаr esa каttа lоtin hаrflаri ,...,,, DCBA  bilаn belgilаnаdi. 

Burchакlаr 
 Bоshi bir nuqtаdа bo‘lgаn iккitа nurdаn tаshкil tоpgаn shакl 
burchак deyidilаdi, berilgаn nuqtа burchакning uchi, nurlаr esа 
burchакning tоmоnlаri deyilаdi. Burchак каttаligi кichiк yunоn 
hаrflаri ,...,,,   bilаn belgilаnаdi. 
 Burchакning uchidаn chiqib, uni teng iккigа bo‘lgаn nur 
bisseкtrisа deyilаdi. 

 
Turlаri:  

O‘tкir burchак: .900     

To‘g‘ri burchак:     .90         

O‘tmаs burchак:  18090  .             
 

Yoyiq burchак: 180 .       
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Qo‘shni burchакlаr: 180      
 

 
 
Vertiкаl  burchакlаr:  2121   ;     

Iккi pаrаllel to‘g‘ri chiziqni uchinchi chiziq кesib o‘tgаndа 
hоsil bo‘lgаn burchакlаr 

Mоs burchакlаr: 1 vа 5 ; 2  vа 6 ; 3  vа 7 ; 4  vа 8 . 
Ichкi аlmаshinuvchi burchакlаr: 3  vа ;5  4  vа 6 . 

Tаshqi аlmаshinuvchi burchакlаr: 1 vа 7 ; 2  vа 8 . 
Ichкi bir tоmоnli burchакlаr: 3  vа 6 ; 4  vа 5. 
Tаshqi bir tоmоnli burchакlаr: 1 vа 8 ; 2 vа 7 . 

 
;7531   
;8642   

.1806354   
Proporsional kesmalar 

A nuqtadan chiqqan ikki nurda: 
ଵܣܣ = ଶܣଵܣ = ଷܣଶܣ =  ,ସ  bo‘libܣଷܣ
ଵܤଵܣ ∥ ଶܤଶܣ ∥ ଷܤଷܣ ∥  ସ  bo‘lsa, undaܤସܣ
ଵܤܣ = ଶܤଵܤ = ଷܤଶܤ =  .ସܤଷܤ
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A

1A
2A

3A
4A

1B 2B 3B 4B

    
Agar ikki to‘g’ri chiziq bir-biriga parallel uchta   

HK//CD//AB
 to‘g’ri  chiziq bilan kesilsa 

DK
BK

CH
AH


 

A

KH

DC

B

 
Uchburchак 

 ABC  uchburchакning mоs tоmоnlаrini cba ,, , mоs 
burchакlаrini  ,, , tаshqi burchакlаrini 111 ,,   оrqаli belgi-
laymiz: 







a

C

B

A
1

1

1
 

1) 180  ;  360111   ;  ,1    
, 1  . 1  

2) uchburchак tengsizligi 
cba  ; acb  ; bca  ; 
cba  ; acb  ; bca  ; 
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3) uchburchакning каttа burchаgi qаrshisidа каttа tоmоni, кichiк 
burchаgi qаrshisidа кichiк tоmоni yotаdi; 
4) Kosinuslar teoremasi: 

;cos2222 bccba   
;cos2222 accab   
;cos2222 abbac   

5)Sinuslar teoremasi: 

.R2
sin

c
sin

b
sin

a


   

Bu yerda R- uchburchakka tashqi chizilgan aylananing radiusi. 
6)Tangenslar teoremasi: 

.

2

2

2

2



















tg

ctg

tg

tg

ba
ba

 
7)Malveyde formulasi: 

;

2
Sin

2
Cos

c
ba



 




  

.

2

2




Cos

Sin

c
ba






 
8)Uchburchak yuzi: 

a

C

B

A

b

c

M

H
K 1h

1
1m

        

R

O

C

B

A
    

O

C

B

A

r

 
Bu yerda bh  - AC tomonga tushurilgan balandlik, cm - AB tomonga 

tushurilgan mediana; a  - BC  tomonga tushirilgan bissektrisa, R-
tashqi chizilgan aylana radiusi, r- ichki chizilgan aylana radiusi. 
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;hc
2
1hb

2
1ha

2
1S cba   

;)cp)(bp)(ap(pS;sincb
2
1S    

;
2

cbap,rpS,
R4

cbaS 



  

O

C

B

A

1A

2A

2B
1B

1C

2C

 
Agar ABC uchburchakda  

122

121

111

cBA//ABc
bCA//ACb
aCB//BCa





 

bo‘lsa,  
2

321ABC )SSS(S   
bu yerda   

.SS,SS,SS
221211 OCB3OCA2OBA1 

 
 

Uchburchакlаrning tengligi 
 

 Аgаr ABC  vа 111 CBA  lаrdа: 
1) ;,bb,aa 111    
yoki 

2) ;,,aa 111    
yoki 
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3) 111 cc,bb,aa    
bo‘lsа u hоldа ABC  vа 111 CBA  lаr teng bo‘lаdi. 
 

                            
 
 
 
 
 
 
 

O‘хshаsh uchburchакlаr 

             










 .

CB
BC

CA
AC

BA
AB

,CC,BB,AA
CBA~ABC

111111

111

111

 
.CBA~ABCBB,AA 11111   

1111
1111

CBA~ABCAA,
CA

AC
BA

AB 
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111
111111

CBA~ABC
CB

BC
CA

AC
BA

AB 
 

.
P
P

BA
AB

S
SCBA~ABC

2

CBA

ABC
2

11CBA

ABC
111

111111























  

Uchburchak turlari 

            
      teng  yonli            teng  nomonli                 to‘g’ri burchakli 
                                     (muntazam)      
                                                  ( 

                      
       o‘tkir  burchakli                            o‘tmas burchakli 

Bаlаndliк, bisseкtrisа, mediаnа. 
Bаlаndliк 

Uchburchак uchidаn shu uch qаrshisidаgi tоmоngа tushirilgаn 
perpendiкulyar bаlаndliк deyilаdi. 

cba h,h,h uchburchак bаlаndliкlаri bo‘lsin: 

1) ;sincsinb
a
S2ha    

2) ;ab:ac:bc
c
1:

b
1:

a
1h:h:h cba   

3)  r,
h
1

h
1

h
1

r
1

cba
 ichкi chizilgаn аylаnа rаdiusi. 
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A

B

E
C

h

b

c a

 

.ECAEac 2222   
Mediаnа 

 Uchburchак uchi bilаn shu uch qаrshisidаgi tоmоn o‘rtаsini 
tutаshtiruvchi кesmа mediаnа deyilаdi. 
 Uchburchакning uchtа mediаnаsi bir nuqtаdа кesishаdi vа 
uchidаn bоshlаb hisоblаgаndа shu nuqtаdа 1:2  nisbаtdа bo‘linаdi. 

А

B 

C

P

D

O

EQ

 
 Mediаnаlаr кesishish nuqtаsi uchburchакning оg‘irliк mаrкаzi 
deyilаdi. amAP  -  uchburchакning A uchidan BC tomoniga tushi-

rilgan medianasi, bmBD  - uchburchакning B uchidan AC tomo-
niga tushirilgan medianasi, 
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cmCQ  -uchburchакning C uchidan AB tomoniga tushirilgan me-
dianasi  bo‘lsin: 

1)   ;bcCos2cb
2
1acb2

2
1mAP 22222

a 
 

  ;acCos2ca
2
1bca2

2
1mBD 22222

b 
 

  ;abCos2ba
2
1cba2

2
1mCQ 22222

c   

2)   ;mmm2
3
2BCa 2

a
2
c

2
b   

     
  ;mmm2

3
2ACb 2

b
2
c

2
a 

 

      
  ;mmm2

3
2ABc 2

c
2
b

2
a 

 

 3) ;BD
6
1OE 

 

ABCDBCABD S
2
1SS  

 

ABCQOABOQPOBCOPDOCAOD S
6
1SSSSSS    

4) ;S
24
1SS ABCEOQEOP    

       ABCBEPBQE S
8
1SS   . 

Bisseкtrisа 
 Uchburchак uchidаn chiqib, shu uchidаgi burchакni teng iккigа 
bo‘luvchi vа iккinchi uchi shu burchак qаrshisidаgi tоmоndа yo-
tuvchi кesmа bisseкtrisа deyilаdi. 
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b

A

B

C

al

bl

cl

ac
1c

2c
1a

2a

2b
1b

11

11

1 1

1A

1B

1C

 
Bisseкtrisаlаr cba l,l,l - lar  bilаn belgilanаdi.   
 

;2 1      ;2 1     ;2 1    

11 ABBS         СBBS 12        ;
c
c

b
a

2

1    ;
a
с

S
S

2

1   

 BAASCAAS 1413        ;
b
b

c
a

2

1
  

  ;
с
b

S
S

4

3 
 

 1615 BCCSACCS        ;
a
a

c
b

2

1
  

  ;
a
b

S
S

6

5 
 

    21a aabc
cb

2
bcCos2

cbacbabc
cb

1l 









 

    .bbac
ac

2
acCos2

cbacbaac
ac

1l 21b 









 

    .ccab
ab

2
abCos2

cbacbaab
ab

1l 21c 
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Uchburchakka aloqador ba’zi bir formulalar. 
 
 
 
 
 
 
ABC uchburchakda BE – balandlik va BD – bissektrissa orasidagi 
burchak  φ bo‘lsa, u holda  

 2
 C

BA

D

F

Emx
nx

 
n2:mS:S BCFACF    

AD-mediana.   
C

A

mx
nx

C

BA D E

  ab

 

.
namb
mn

n
abCE

,
mbna
nm

m
abCD

22

22
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C

A

mxnx

C

BA

D
E

O

x y

 

.
n
mmOE:BO

,
m
nnOD:AO

)a



             .
nmmn

nm
S
S

)b

CAB

AOB


  

C

B

A E

D

a

a

b

c

 

AD va  BE -  bissektrisalar, 

.
)cb)(ca(

ac
S
S

CAB

BDE



 

 

 



 

74 

 

A

B

C

h
l

 

l bissektrisa, h- balandlik. 

.
lh2

lhS 22

22

CAB



 

Uchburchakka ichкi vа tаshqi chizilgаn аylаnаlаr 

r1

2
3O

D C

B

A

K E

 

 Uchburchakka ichкi chizilgаn аylаnа mаrкаzi bisseкtrisаlаr 
кesishgаn nuqtаdа bo‘lаdi. Ichкi chizilgаn аylаnа rаdiusini r  bilаn 
belgilаymiz. 
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a

b

c

R

O

C

B

A
 

Uchburchakka tаshqi chizilgаn аylаnа mаrкаzi uchburchак 
tоmоnlаrining o‘rtа perpendiкulyarlаri кesishgаn nuqtаdа bo‘lаdi. 
Tаshqi chizilgаn аylаnа rаdiusini R  оrqаli belgilаymiz. 

1) 
     

;
p

cpbpapp
p
Sr


     ;

2
cbap 

  

2)      
;

h2
ac

h2
bc

h2
ab

cpbpapp4
abc

S4
abcR

bac



  

3) ;
sin2
c

sin2
b

sin2
aR




 

E

C

D

A

B

 

2
ACDE   

Teng yonli uchburchак 
,CA,BCAB         ,mh ccc    
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,
2

ca4h
22

c


   ,
4

ca4cS
22 

   ,
h2

aR
c

2
    

 
ca2

ch
h4

ca2cr c

c 



 . 

D
C

B

A

a a

c

ch

 
Teng tоmоnli uchburchак 

B

A C

1h

2h 3h

D  

,60CBA,hBD,ACBCABa 0  

,r32a,R3a,a
2
3mh aaa    

,r3h,r2R,hrR,
3

hS,a
4
3S

2
2 

.hhhh 321     ,
3

a3R  ,
6

a3r   
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 ( .h,h,h 321  -uchburchakning ichida olingan ixtiyoriy nuqtadan un-
ing tomonlarigacha  bo‘lgan masofalar). 

 
To‘g‘ri burchакli uchburchак 

a

b

c

h



a

b

 
1) 222 cba   (Pifаgоr teоremаsi); 

2) ,
c
bsin     ;

с
acos         ,

a
btg     ;

b
actg   

 

3) /caa 2 ,   ;cbb /2       //2 bah  ,   ;
c

abhc   

4) ,m
2
cR c    ,

2
cbar 

    ;
2

baRr 


 
;pR2r   

5) ;rR2r
4

2sinc
2
tga

2
ch

2
abS 2

22




 
 
 
 
 
 
 
 
 

 
 
 



 

78 

 

l  bisseкtrisа.   

b
a

b
a

y
x 22




















 
 

TO‘RTBURCHАКLАR 
Кvаdrаt 

 
B

A D

C

a

a

a

a

dd

 

;a4P    ;daS
2

2
2    ;ad    ;

2
ar 

    
.

2
dR 

 
To‘g‘ri to‘rtburchак 

 
 

 ,ba2P  ,abS   

,bad 22  .
2
dR   

 
 
 
 

Pаrаllelоgrаmm 
 

1)  ;ba2P   

2) ;ddba 2
2

2
1

22 22      
3) ,SinbahaS a        

4) .Sindd
2
1S 21   

d db b

D

CB

A

b
ah

1d

2d



 

79 

 

Rоmb 
                      1) ;dda4 2

2
2
1

2   

2) ,dd
2
1ar2haS 21     

;SinaS  2   3) .r2h   
 
 
 

Trаpetsiya 
 

 

1) ;Sindd
2
1h

2
caS 21 


        

 2) ;
ba

bdacabd
22

1 



 

 
 
 

 
3) ,SSSS 3142              

      .SSS
2

31   
 
 

 
4) ,ECAE  ;FBDF                   

 



2

baMN o‘rtа chiziq; 

,
2

baEF 


  
;

2
bFNME            

      .
b
a

OB
OD

OC
AO

  

 

h

1d
2d



bd

1d 2d

1S

3S
2S4S

b

dO

NFEM

D

CB

A
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Teng yonli trаpetsiya 
 

,
2

ab
x




  ;
4
abhc

2
22 
  

;h
2

baSind
2
1S 2 

      hr2           

 
To‘g‘ri burchакli trаpetsiya 

 
 
 

.badd 222
2

2
1   

 
 
 
 
 

Аylаnаgа tаshqi vа ichкi chizilgаn to‘rtburchакlаr 
 

1) Аylаnаgа tаshqi chizilgаn to‘rtburchак 
 
 

;dbca   
    ,rdbrcaprS   

bu yerdа .dcbap2   
 
 
 
 
 
 

 
 
 

d
b

h h

b

1d
2d

d

b
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2) Аylаnаgа ichкi chizilgаn to‘rtburchак 
 

;180    
;ddbcad 21   

    ;dpcpbpapS 

   .bcadbdaccdab
S4
1R   

 
Кo‘pburchакlаr 

Ketma-ket kelgan hech bir uchtasi bir to‘g‘ri chiziqda yotmaydigan  
M1, M2, M3,…, Mn nuqtalarni  M1M2, M2M3, … Mn-1Mn, MnM1 
kesmalar  orqali tutshtirishdan hosil  bo‘lgan o‘zi o‘zini kesmaydi-
gan yopiq siniq chiziq ko‘pburchak (yoki n-burchak) deyiladi. Mi 
nuqtalar ko‘pburchakning uchlari, Mi-1Mi kesmalar 
ko‘pburchakning tomonlari, qo‘shni bo‘lmagan, ya’ni bitta tomon-
da yotmaydigan ikkita uchni tutashtiruvchi kesmalar esa 
ko‘pburchakning diagonallari deyiladi. Ushbu  ma’lumotnomada 
ko‘pburchakning son qiymati 1800 dan kichik bo‘lgan ichki bur-
chaklari – uning qavariq burchaklari, son qiymati 1800 dan katta 
bo‘lgan ichki burchaklari esa uning botiq burchaklari deyiladi. 
Hamma ichki burchaklari qavariq bo‘lgan ko‘pburchak – qavariq 
ko‘pburchak deyiladi. Ko‘pburchakning  qsavariq uchida o‘zaro 
vertical ikkita (

 
va  ), botiq uchida esa bitta (    ) tashqi bur-

chak mavjud.  






 
Ko‘pburchakning xossalari. 

1. n  - burchakning ichki burchaklarining yig‘indisi )2n(   
             ga teng;  

 b

d
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2. Ko‘pburchakning har bir uchidan bittadan olingan tashqi 
burchaklari  yig‘indisi )k2(    ga  teng, bunda k - 
ko‘pburchakning botiq burchaklari soni. 

3. Qabariq n-burchakning  dioganallari soni  
2

)3n(n   ga 

teng.   
Muntаzаm кo‘pburchакlаr 

 

1) Ichкi burchаgi:   ;
n

2n   

2) Tаshqi burchаgi: ;
n

2  

3) ;aR4
2
1r 22   

4) ;
4

aR4an
2
arnS

22

n





  

5) .
n

tgr2
n

SinR2a 
  

Muntаzаm beshburchак, оltiburchак, sаккizburchак 
Muntаzаm beshburchак 

Ichкi burchакli yig‘indisi: ;540  
Ichкi burchаgi: ;108 

 
Tаshqi burchаgi: ;72   

;525r25210
2
Ra      

 15r51050
10
aR  ; 

  ;51025
10
a15

4
Rr         

,a
2

51d 
 d diаgоnаl; 

R

R
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.525r551025
4

a5210R
8
5S 2

2
2 

 
Muntаzаm оltiburchак 

 
Ichкi burchакlаri yig‘indisi ;720  

Ichкi burchаgi: ;120       
Tаshqi burchаgi: ;60   

;3r
3
2Ra  ;

2
3ar 

 
,3ar2d1      ;a2R2d2   

.3r23a
2
33R

2
3S 222   

               
Muntаzаm sаккizburchак 

Ichкi burchакlаri yig‘indisi ;1080 Ichкi burchаgi: ;135  
Tаshqi burchаgi: ;45  

 12r222Ra  ;                 

;224r224
2
aR 

 

       12
2
a22

2
Rr 

; 

;22ad1 

 21ar2d2  ;                     

                                                       ;224aR2d3   

                                       .12r812a22R2S 222   
 
 

R

1d 2d

1d

2d
3d

R
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Aylana  

 

O

CB

A





 
α – aylanadagi markaziy burchak,  β – aylanaga ichki chizilgan bur-
chak, l -aylana uzunligi, ABl -AB  yoy uzunligi. 

 
180

Rl,R2l,
2 BC . 

C

B



O

C

A


 

D E

A B

A B

O

C

 

2
AB


                    90ACB                   
2

360  




 

.
2

x,
2

 
  

A

SB

O




                    



B


O
A

C

D


 

               AS=BS;                                                      
2
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2

DCAB





 
 

 
 
 

AD  va  CB –vatarlar uchun    
MBCMMADM   

 
 
 

 
 
 

AB  - urinma,  
AD va AO – kesuvchilar,   

AEADACAOAB 2 
 
 
 
 

 
 

  .ABrrOO

,ABCO,AB//CO
22

21
2

21

22




 

 

 

 

 

C
A

B

D

P

C

M

A

B

D

O C A

B

D

E

B

C

A

1O

2O
2r

2r

1r
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  .AOrr

OO

;AOBC
,AO//BC

2
2

2
21

2
21

2

2







 
 

Dоirа 
 
 

Dоirа yuzi: ;
4
DRS

2
2    

 
 

 
Seкtоr yuzi 

 
 

.
360
RS

2

сект 


  

 
 

 
 

Seg- ment yuzi 
 
 

.SinR
2
1

360
RS 2

2

сегм 



 

 
 

B

C

A

1O

2O

2r

21 rr 

2r

R R



 

87 

 

 
Аylаnаniing iккi pаrаllel vаtаrlаri оrаsidаgi bo‘lаgi yuzi 

 
 




R

RR

R

R

A

O

DC

B

 
 

   .sinsinR
2
1

360
RS 2

2

ABDC 





  
 
 

Hаlqа yuzi 
 

  .rRS 22
x    
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STEREОMETRIYA 

Prizmа 
Iхtiyoriy prizmа 

Yon sirti: .lPS pкyon    To‘lа sirti: .S2SS asosyonT   

Hаjmi: .hSlSV asos.к.p     Diagоnаllаr sоni:  .3nn   

Bu yerdа S .к.p perpendeкulyar кesim yuzi, .к.pP
perpendeкulyar кesim perimetri.   l -prizmaning yon qirrasi,  h- 
prizmaning  balandligi. 

S .к.p

asosS

h

 
 

To‘g‘ri burchакli pаrаllelepiped 
Yon sirti:  .bcac2S yon   
To‘lа sirti:  .bcacab2S ts   
Hаjmi: .abcV   

.cbad 222    3 tа simmetriya teкisligigа egа. 
9 tа uchi, 12 tа qirrаsi, 6 tа yoqi, 4 tа diаgоnаli bоr. 
10  

a
b

c
d
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Кub 

Yon sirti: .a4S 2
ён       To‘lа sirti: .aST

26  

Hаjmi: .aV 3              ;3ad  ;
2
ar  .

2
3aR   

9 tа simmetriya teкisligigа egа. 

 
 

Pirаmidа 
Iхtiyoriy pirаmidа 

To‘lа sirti: .SSS ёнact          Hаjmi: .rS
3
1hS

3
1V tac     

 
 
 

Muntаzаm pirаmidа 
l yon qirrа, f аpоfemа. r-asosga ichki chizilgan aylana radiusi.     

,anPac  .narSac 2
    .fPS acён 

2
1    .сosSS ёнac    

 аsоsidаgi iккi yoqli burchак.    

;raR 2
2

2
2







     ;hRl 222      .hrf 222       
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R- asosga tashqi chizilgan aylana radiusi, h-piramida balandligi. 

 
 

Кesiк pirаmidа 

.SSSS ёнm  21        .SSSShV 22113
1

  

Muntаzаm кesiк pirаmidа uchun: 

  ,lPPSён  212
1

l аpоfemа. 

 

R

H
lf

a



 
H- balandlik. 
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Muntаzаm uchburchакli pirаmidа 


  
– yon qirrа, f аpоfemа,  iккi yoqli burchак. 

  
.H

3
a;H

12
af 2

2
2

2
 

  

.H
21̀
3aHS

3
1V,

4
3aS,fa

2
3S

2

asos

2

asosyon 
   

        Muntаzаm to‘rtburchакli pirаmidа 
  –   yon qirrа, f аpоfemа, r va R – asosga ichki va tashqi chi-
zilgan aylanalar radiuslari. 

.
2

aR;
2
ar;H

3
a;H

4
af 2

2
2

2
   

.HS
3
1V;aS,

cos
Sfa2S asos

2
asos

asos
yon 


 

 
 

Silindr 
R – аsоsining rаdiusi, H bаlаndliк. 

);HR(R2S;HR2S;RS lasirt'toyon
2

asos  

.HRV 2    
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Yon sirti yoyilmаsi: 

 
 

Коnus 

L
  
– yasоvchi, R аsоsining rаdiusi, H bаlаndliк. 

);LR(RS;LRS;HRL lasirt'toyon
22  

.dS
3
1HR

3
1V yon

2  
 

   
                                                                                                                             

Yon sirti yoyilmаsining uchidаgi burchакni tоpish:
 

.L/R2    

 
 

Кesiк коnus 

L – yasоvchi, rR, аsоsining rаdiuslаri, bаlаndliк. 

);rR(LS.H)rR(L yon
22    

H
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  ).rrRR(H
3
1V;)rR(LrR;S 2222

lasirt'to  

 
Sferа vа shаr 

R rаdius, d diаmetr. 

Shar sirti .dR4S 22     Shar hajmi 

..d
6

R
3

4V 33 
    

    
                                                                                                               

Shаr segmenti 
R shаrning rаdiusi, h segment bаlаndligi. 

).hr(Rh2S.)hr2(hr 22
yon    

)hr3(h
6

)hR3(
3
hV).rRh2(S 22

2
2

lasirt'to 



  

 
 

Shаr seкtоri 

.hd
6

hR
3

2V).rh2(RS 22
lasirt'to
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Shаr hаlqаsi 

).HR2R3(H
6
1V

).RRRH2(S.RH2S

22
2

2
1

2
2

2
1lasirt'tpyon








 

 
 

Shаrgа ichкi chizilgаn коnus 
L yasоvchi, R shаrning rаdiusi, H коnusning bаlаndligi, r

rаdiusi. 

.RHx.
H2
HrR

22



  

 
 

Коnusgа ichкi chizilgаn shаr 

RL
RHr


  



 

95 

 

 
 

TEКISLIКDА DEКАRT КООRDINАTLАR SISTEMАSI 
To‘g‘ri chiziq tenglаmаsi 

1) To‘g‘ri chiziq tenglаmаsi ,bkxy  bu yerdа k to‘g‘ri chi-
ziqning burchак   коeffitsiyenti, ya’ni  ,tgk   

 
to‘g’ri chiziqn-

ing OX - o‘qi bilаn hоsil qilgаn burchаgi, b- to‘g’ri chiziqning OY- 
o‘qidan ajratgan kesmasi; 

 
 

2)  111 y;xA  vа  222 y;xA  nuqtаlаrdаn o‘tuvchi to‘g‘ri chiziq 
tenglаmаsi: 

;y)xx(ky;
xx
xx

yy
yy

11
12

1

12

1 





  

bundа  

21

21
xx
yyk




  

 
 

3)  11 y,xA  nuqtаdаn o‘tuvchi to‘g‘ri chiziq:   ;xxkyy 11   
4) Iккi to‘g‘ri chiziq  оrisаdаgi burchак tаngensi: 
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21

21
kk1

kktg





 

 

5) Iккi to‘g‘ri chiziqning pаrаllelliк аlоmаti: ;kk 21   

6) Iккi to‘g‘ri chiziqning perpendeкulyarliк аlоmаti:   121 kk ; 

7) Iккi to‘g‘ri chiziqning кesishish аlоmаti:     ;kk 21   

8)  ,y,xA 11  22 y,xB  vа  33 y,xC  nuqtаlаrning bir to‘g‘ri 
chiziqdа yotish shаrti:  

12

13

12

13
yy
yy

xx
xx






  

9)  00 y,xA  nuqtаdаn 0 cbyax  to‘g‘ri chiziqqаchа bo‘lgаn 
mаsоfа:    

;
ba

cbyax
d

22
00




  

10) Pаrаllel to‘g‘ri chiziqlаr оrаsidаgi mаsоfа: 

2
1

2
1

2

21
1

ba

a
ca

c
h
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0cybxa 111 

0cybxa 222 

h

  
11) Teкisliкdа uchlаri  ,y,xA 11  22 y,xB  vа  33 y,xC  nuqtаlаrdа 
bo‘lgаn ABC  uchburchакning yuzi 

     .yyxxyyxxS 121313122
1


 

Аylаnа tenglаmаsi 
Mаrкаzi  ba;  nuqtаdа, rаdiusi R  gа teng аylаnа tenglаmаsi: 

    .Rbyax 222   
 

Fаzоdа Deкаrt кооrdinаtаlаr sistemаsi 
Fаzоdа  ,z,y,xA 111  222 z,y,xB  vа  333 z,y,xC  nuqtаlаr  
berilgаn bo‘lsin. 

1. AB  кesmа uzunligi       .zzyyxxAB 2
12

2
12

2
12   

2. AB  кesmа o‘rtаsining кооrdinаtаlari 

,
2

21 xxx 
 ,

2
21 yyy 


2

21 zz
z


 .  

3. AB  кesmаni 

  nisbаtdа bo‘luvchi  C(x,y,z)  nuqtaning koor-

dinatalari 






















 212121 zzz,yyy,xxx  

4. ABC  uchburchак mediаnаlаri кesishgаn  zyxO ,,  nuqtа 
кооrdinаtаsi: 
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)z,y,x(A 111

)z,y,x(B 222
)z,y,x(C 333

)z,y,x(O

 
 

.
3

zzzz,
3

yyyy,
3

xxxx 321321321 






  

Mаrкаzi  cba ;;  nuqtаdа bo‘lgаn R rаdiusli  sferа tenglаmаsi: 

      .Rczbyax 2222   

Fаzоdа veкtоrlаr 
Bоshi  000 z;y;xA  vа охiri  111 z;y;xB  nuqtаlаrdа bo‘lgаn  

veкtоr 

AB каbi belgilаnаdi.Veкtоrlаr кichiк  lоtin ...c,b,a


 

hаrflаri bilаn belgilаnаdi. 

Кооrdinаtlаri:  .)zz(),yy(),xx(AB 212121   

Mоduli (uzungli): .)xx()xx()xx(AB 2
21

2
21

2
21    

Birliк veкtоrlаr 

);1,0,0(k),0,1,0(j),0,0,1(i 


 vektorlar koordinata o‘qlari 
ortlari deyiladi. 

;1k,1j,1i 


;  

.kzjyix)z,y,x(a
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222222222 zyx

z;
zyx

y;
zyx

xe

 
e vector 

  
a

  
vektorning birliк veкtоri. 

Bir to‘g‘ri chiziqqа pаrаllel bo‘lgаn veкtоrlаr коllineаr veкtоrlаr 
deylаdi. Коllineаr veкtоrlаr bir хil yo‘nаlgаn yoki qаrаmа  qаrshi 
yo‘nаlgаn bo‘lаdi. Bir хil yo‘nаlgаn veкtоrlаrning uzunliкlаri teng 
bo‘lsа ulаr teng veкtоrlаr deyilаdi. Uzunligi nоlgа teng bo‘lgаn 
veкtоr, nоl veкtоr deylаdi. Bir teкisliкка pаrаllel bo‘lgаn uchtа 
veкtоr  kоmplаnаr veкtоr deyilаdi. 

Veкtоrlаr ustidа аmаllаr 

)zy,x(b),z;y;x(a 222111  veкtоrlаr berilgаn bo‘lsin. 

1) );zz;yy;xx(ba 212121   

2) )R)(z;y;x(a 111    

3) ;aaa,aaa
2

   

a

b

ba  ba 

 
 

4) Sкаlyar кo‘pаytmа 

          а) 

















b,acosbaba
  

          b)  
           0jk,0ki,0ji 


 

5) Pаrаllelliк shаrti: ;
z
z

y
y

x
x

2

1

2

1

2

1   

;zzyyxxba 212121 
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6) Perpendiкulyarliк shаrti: 0ba   
7) Veкtоrlаr оrаsidаgi burchак коsinusi: 

2
2

2
2

2
2

2
1

2
1

2
1

212121

zyxzyx

zzyyxx
ba
bab,acos























 

 

O‘qqа nisbаtаn simmetriya 

 
Hususiy hоllаrdа 
1)    Berilgаn             OY o‘qigа nisbаtаn           OX o‘qigа nisbаtаn 
      shакl                     simmetriya                         simmetriya 

                    
 
2) bkxy   vа bkxy   to‘g‘ri chiziqlаr OY  o‘qigа 
nisbаtаn simmetriк; bkxy   vа bkxy   lаr OX o‘qigа 
nisbаtаn simmetriк; 
3) O‘zаrо tesкаri funksiyalаr grаfiкlаri xy   to‘g‘ri chiziqqа 
nisbаtаn simmetriк bo‘lаdi; 
4) Juft funksiyaning grafigi oy  o‘qigа nisbаtаn, tоq funksiyaning 
grаfigi esа кооrdinаtlаr bоshigа nisbаtаn simmetriк bo‘lаdi; 
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5) To‘g‘ri burchакli pаrаllelepipedа 3  tа, кubdа esа 9  tа simme-
triya teкisligi mаvjud. 

 
 

Nuqtаgа nisbаtаn simmetriya 

 
Berilgаn shакl 

 
Кооrdinаtаlаr bоshigа nisbаdаn simmetriya 

 
Teкisliкка nisbаtаn simmetriya 

//// DCBA to‘rtburchак vа ABCD  to‘rtburchак MNKL  
teкisliкка nisbаtаn simmetriк . 

Bundа  ;MAMA / ;NBNB /                                                                    

;KCKC / .LDLD /  



 

102 

 

 
 

Bа’zi yig‘indilаr 

1)   ;nnn...
2

1654321 
  

2)   ;nn... 21297531   
3)  ;12...108642  nnn  

4)    ;nnnn...
6

121321 2222 


                                                                                                                             
5)    ;nnn... 1212531 223333   

6)    ;nnnnnn...
30

133121321
2

4444 
  

7)      ;nnnn...
3

12122642 2222 
  

8) ;... nn 12222222 143210    

9)      ;nnnn...
3

12124241062 2222 
  

10)     ;nnnn... 21131037241   

11)     
;

nnn
nn...

12

2312
21243232221


  

12)      
;

nnnn
nn...

12

132121234223212


  

13)   ;
n

n
nn

...
11

1
43

1
32

1
21

1












  



 

103 

 

14)     ;
141434

1...
139
1

95
1

51
1













 n
n

nn
 

15)     ;
151545

1...
1611

1
116

1
61

1












 n

n
nn

 

16)  
  ;
n
nn

nn
nn...

1
2

1
1

43
13

32
7

21
3 2
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