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C¥3 BOIIIU

PecnybaukamMu3na TawiMM coXacuIa Y/IKaH Y3rapuiiuiap
aMajira OoLUMPHIAETraH XO3UPrH JaBpAa akaleMMK JIMileiiap-
HUMHT MaTeMaTHKa ¢aHM YyKyp YpraHwiaauraH rypyxjapH y4yH
aMajLiaru YKyB JacTypMra TYJIMK MOC KejlaAuraH Ba JacTypia-
M Map3yinap 6yiuya Typav XuWi1 KMHAMHJIMK Japakacura sra
6ynraH Mucosn Ba MacalajlapHM KaMpa0 oJlaiMraH macananap
TYIUIaMMHUHT MaBXyad 3Maciaury yuby «AnreOGpa Ba MareMa-
THUK aHAJIU3 acocjapuiaH Macajlalap TYIUITAMW» HUHT sIpaTUIIU-
mura cabab 6yum. |

VkyB Kk¥yu1anma Y36ekuctoHd Pecnybimkacu Onuii Ba ypra
MaxcCyc Tah/IMM Ba3sUpPJIMIM TOMOHHOAH TacaMKjiaHraH Ba 2000—
2001 ykyB finnuaaHd Ooinwad aMaira KHpUTWITaH VKyB JacTy-
pMra KarbMii aMal KWIMHIaH X0Jia €3WLIN.

KynnaHMa acocaH akaJieMMK JIMLIEWIApDHMHI YKYBYWIApH
Y4yH MyJ/DKa/UlaHraH 6yiu0, yHmaH kac6-xyHap KOJUiexJiapu
VKyBUWIapH, YMyMTabLiIMM MaKTaOJapMHUHI VKUTYBYMIADH,
LIYHUHIJEK, MaTeMaTMKaHU MYCTaKMJ1 YpraHyBYMWIap XaM ¢oii-
JalaHulLUIapy MYMKHH.

Kymnnanma ertn 606naH nbopar 6ynmub, xap 6up 606 napa-
rpapnapra OYyAIMHraH Ba y Kyilyjaard MaB3yJIapHM V3 HuHra
oagu:

1. Tymamiap Ha3apuscH Ba MaTeMaTHK MaHTHK, 3JIEMEHT-
JIapM.

2. XaKMKH# COHIap.

3. KoMruiekc coHnap.

4. Kymxanap.

5. Anreopaunk ndoganap.

6. AnreOpank TeHIIaMallap Ba TEHICHITHK/IAP.

7. OyHkuMsiap Ba rpaduKIap.

Myaunudnap 3apyp 4e6 xucobiaraH ypuHiIapaa MUCOJ Ba
MacaaJapHMHI eYMMJIapH, €4Mlra JOMp KypcaTMajiap Kef-
THPWITaH.

Myanudaap YKyB KV/UITaHMaCHHHHT ApaTWIHILUK Ba YHUHT
cvMdaTHHM sAxIIMIalra AKUHAaH épaam Gepran Cam1Y axane-
MUK JuUeitn YKATyBYUWIapu, Y30exkucrtoH PecrybGimkacuaa
XM3MaT K¥pcatraH é€uuiap Mypadouiicu P. Fynomosra, ¢pusn-
Ka-MaTeMmaTnKa ¢aHiapy HOM30IH, Ioll. A. YMapoBra MUHHAT-
JOpYWIMK OwnimupuiiHd y3 Oypwiapy ne6é xucobnaiiannap,
LUIYHUHTIAEeK, KUToOHM Pentium xommblorepuaa caxudanaraH
B. A. MamenoB Ba M. X. HacuMoBaapra caMHMHi TalllaKKyp
6mwiaMpanmiap.

Macananap TytuiamMuaa 6ab3nm OMp KaMYWIMKIap yvpaluu
3XTMMOJIAH XO0JIM 3Mac. Kamumnukiap xakuaa ¢ukp Ba
MyJioxa3anap OuwiaMpraH xamkac6sapra MyauiMgaap oLiMHAaH
caMMMMIil TallIaKKyp M3X0p 3Tagwiap.



16 o 6. TVILIAMJIAP HABAPUACH BA
MATEMATHK MAHTHUK DJIEMEHT/IAPN

1-§. TYILIAM BA YHUHT DJIEMEHTJIAPH. BYIII TYILIAM

T¥y1uiaM TyuryHYacM MaTeMaTMKaHUHI TabpUdIaHMai-
JWraH TyulyH4YanapuaaH OMpuaup.

TYyIutaMHM TalUKWI 3TraH Hapcaiap YHUHI 31eMermid-
pu Oedwriagu. MacanaH, 5 gaH KMYMK OyiraH Hatypan
COHJIap TYTUTaMU KyWMIard jJeMeHTIapAaH TALUKIWI ToMa-
am: 1,2,3.4.

Tymnamiap JOTHH atMpOOCHHUHT Gom xapdaapu 6u-
JlaH, YHHUHT OSJIeMEHTJIapH 3ca Wy atM(pOOHMHI KHUYHUK
xapdnapu 6uaH GenrwnaHagn. MacanaH, A={a,b,c,d} €3y-
BM A TYTU1aM a, b, ¢, d 3/1eMeHT/IapiaH TAlUKW TONTraH-
JIMTMHY OWITMpaIH.

Arap x 3jieMeHT X TYIUIaMHMHT 3fieMeHTH Oyica , xe X
uaKiga €3wragu. xg X €3yBu X 3leMeHT X TYIUIAMHMHT
37IeMEHTH 3MAaCINTMHA OM1IMpany.

MacanaH, arap N-HaTypal coHJIap TYIUIaMU OVyiica, y

xonna 4e N, S5e N, %eN, ne N.

bupopta xaM 3jeMeHTra 3ra OyaMaraH TyiUiaM Oy
TYTUIaM neWnaau Ba & Oenru OwiaH GearwiaHagu.

Tyruamra Teruuiy O6yiaraH 3JieMeHTJIapTMHA KaHOAaT-
JIaHTMpaaUTaH LapTjap CUCTEMacHHH UIy TYNJaMHHUHT
XapakTepPUCTHK XoccacH aed arawn Kabya KWIMHIAH.

Mucon. A={xjxe N, x< 7} T1VIu1am 3jieMeHTJIapUHU
KYpCaTHUHT.

Eunm. A 1yimiaM 7 1aH KxMumk 6yaraH 6apya HaTypan
COHJIapAaH Ty3wiraH, sibHU A={l1,2,3,4,5,6}.

1.1. V36ekucton Pecnybaukacumaru Gapya BWIOSIT/IAp
Ba KopaxanmnoructoH PecrybGnnkac HOMIapu TYTUIAMHUHU
TY3MHT. _
1.2. VabexncroHn PecrybiMkacy naBiaT MaIxysicuaa KaT-
HalraH xapdnap TYIUIAaMUHHU TY3HMHT.

1.3. ¥36ekucroH Pecrry0imMKaCMHUHT ZaBIaT repoy Kabyn
KWIHHIaH caHana KaTHallraH pakamiap TYILTaAMUHMU TY3UHT.
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1.4. B={10; 123—; 17,3; -7; 136} tyrniam 6epuarad. Kaii-
cU HaTypas coH 6y Tyruramra kupanu? Iy Tyrmamra Te-
rvuTy G6yIMaraH y¥Ta cOH aiiTMHT. €, ¢ Oearuiaapu €paa-
Muaa KyWWirad caBojuiapra xaBo6 €3uHr.

1.5. S Tymnam -3;-2;-1;4 anemenTnapaa ty3wirad. [y
tyriamMHu €3udr. Hly coHnapra kapaMa-kapliuu COHJap-
HUHT S, TYIUIaMHHM Ty3HHT.

1.6. «byi1 BakTaaH yHymiad ¢oiinzanaH» Xymiacuiaru
xapduiap TYTUIaMUHM TY3MHT.

1.7. Kyitnnaru €3ypiapHu YKUHT Ba Xxap 6up TyiiaM-
HUHI 3JIEMEHTIADUHU KYPCATUHT:

a) E={xd xeN, -1<x<5}; 6) F={x 5x=x-7};

B) Q={ X x(x+12)=0}, r) U={x xeR, x*=2};

n) V={x xeN, x<9}; e) W={xxeN, x<9}.

1.8. Kyitnaaru Tymamnapuy coH YKuaa 6eruaHr:

a) {x xeN, x< 3} ; 6) {xxecZ, -2<x<2};
B) { Xl xeR, x>4.1}; r){x xR, -2,7<x<1};
o) {4 xeR, x< 6} ; e) {4 xR, 3,4<x < 8;

X) { xR, -3l <x<-1}; 3) { M x*=4};

K) { ¥ (x?-1)(x*—4)=0}

1.9, Kyitunary Tynnam 3/ieMeHTIapVHU TOTIHHT:

a) 1 Ba 3 6mnaHrMHa €3unaavraH 6apya yd4 XOHaIu
COHJIap TYTUIAMMY;

6) 1,3,5 pakamuiapunan (¢dakat 6up Mapta) doiinana-
HMO €3unanurad  Gapya y4 XOHAIM COHJIAp TYIUIaMMU;

B) PaxamiapyHUHr HUFMHOHCH 5 ra TeHr OYiaraH yu
XOHAJIV COHJIAp TYTUIaMM;

r) 100 maH kuyMK Ba OXMpru pakammn 1 6ynraH Gapya
HaTypan coHjap TVTUIaMH.

1.10. Kyitrnarn TyuamiapaaH Kaiicwiapy 6y1u Tyiuiam:

a) CuMMeTpUa Mapka3ura sra OynamMaraH KBamparjap
TYTUIaMH;

6) { 1 x*+1=0} ; B) { X xeR, [x{=3}

rn{xxeR, ¥*=1}? n){xx*-16=3}

1.11. Kyingary TYiuiaMHUHT 6YI TYTJIaM 3KaHJIUTHMHU
Hc6OT/IaHT:

a) {4 xeN, x<-1}; ©6) { ¥ xeN, 15<x<16} ;

B) {  xeN, x=%} ;o D {xx>7, x<5}.
1.12. TenrnaMaHWHT XaKMKUI WIIW3NapH TYTIJIAaMAHA

TONMUHT. By TyTUaMnapHUHT Kaiicuiapy 6y1u TYriaaM 3KaH-
JIUTMHU aHUKJIaHT;
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a) 3x+15=4(x-8)  6) 2x+4=4;  B) 2(x-5)=3x;
1) ¢4=0; 0 X+16=0;  e) (2x+7)(x-2)=0.

1.13. Kyituaaru Ty1uiaM 3JeMeHTIapUHHA KYPCATHHT:
a){,f g ; 6){a; B){{a}; 1D n) {B}

e) {{a;5},{c;d}} x) {{a,b,c},a}.

1.14. 5 Ta 3neMeHTH GOp OVJIraH TYIUIAM TY3HHT.

1.15. 5 Ta HaTypal COH KaTHALUTaH COHIM TYILIaM Ty-
3UHT.

2-§. KUCM TVILUIAM. TEHT TVILTAMJIAP

Arap B TyiaMHUHT Xap OMp 31eMeHTH A TYTUIaMHHHT
XaM 3JieMeHTH 6yaca, B TytiaM A TYIUTaMHUHT Kucm
myniamu neiiwiam Ba BCA xypunuiina 6earwiaHagy. byHma
DcA, AcA neb xucodbnaHamgu. By KucM T§Tuiamiap xocmac
Kucm mynaamaap nedwnann. A TYIUTAMHMHT KOJraH 6apua
KMCM TYIUTAaMJIADU XOC KUCM myniamaap Ieliwiagu. n Ta
3JIEMEHTAAH TY3WIraH TYIUIaMHUHT ©6apya KMCM TYTulamiia-
PH COHH 2" ra TEeHI.

Arap AcB, BcA 6ynca, A=B neitunanm.
l-MHCoOJ. A— UKKHU XOHATH COHJIap TYILIaMH, B —
MKKM XOHaIM XyhT comnap TyTuiaMd O¥ncuu. Xap 6up
UKKH XOHATH Xy(PT COH A TyIUlamaa xaM MaBxynd. deMak,
BcA.

2-Mmucon A={1,2,3}, B={ ¥ xe N, x<4} Tytutamiap
O6epuiraH 6VicuMH. B TVIuiaM 4 naH KM4YMK GYIraH HaTypai
coHyap TytutaMugup, sbHH B={l,2,3}. A Ba B TytUTaMIap
aifHM OUp XWI 3JIeMEHTJIapAaH TallKwi TomnraH. JleMak,
A=B.

2'1' A:{a,b,c,d,e,f,g,k), B:{aal,k}) Cv:{b’d’g,k,t}, D={a,1}’
E={e.f k.g,a} TyTInamnap GepuiraH.

a) YnapHMHr kaiicwiapu A TYIUIAMHMHT XOC KHCM
TyTU1aMK 6Ymagn?

6) D tytuiam C TYIUIaMHMHT KMCM TYTUIAMHUMMU?

B) B T¥TinaM Kaiicu TYTUTAMHUHT KUCM TyIUlaMu GVyia-
au?

2.2. C={213,45,324,732,136} Tytuiam Gepwiran. C Tym-
JIAMHUHT

a) 3 ra 6ymuHaguran; ©) 9 ra GYIMHAOUIaH,

B) 4 ra O6YVauHMalourad; 1) 5 ra 6YIMHMalanraH;

n) 3 ra 6YynMHMaldOUraH CcOHIapMiaH TY3WIraH KUCM
TYIUIaMJIaDUHU TOMMHT.

2.3. A={3,6,9,12} TymiamMHMHr 6apya KMCM TYIUIaMJIa-
PUHH XOCWJI KWIHHL,
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2.4. Tynnamuap xXy¢pTH OepuiraH:

a) A={Hapowuii, booup, Pypkar, Hoaupabernm} Ba
B — Gapuya wioup Ba wionpanap TVnjaamu;

6) C — KaBapHK TypTOYypuakiap TymiamMu Ba D —
TYpTOYpUYaKiap TYTUIaMH;

B) E — TowkeHTIMK onumiap Tytuiamu, F — YaGexuc-
TOH OJUMJIaDH TYTUIaMU;

r) K — 6apya 1y0 codnap TyruiaMu, M — MaHbuit
COHJIap TYILIaMH.

Kydrauknary TyrutamyiiapaaH Kafcu OMpH MKKHHYUCH-
HUHT KMCM TYTUIaMU OVIMLIMHA aHMK/IaHT.

2.5. TyprOypuakinap tymiamu T Ba YHUHr Kyduaaru
KUCM TYIUlaMJIapH GepuWiraH:

A—niapaiesnorpaMmiap TYIUIaMH;

B —pombGaap Tytamyu;

C —Tpaneuusiap TYTUIaMH;

D—T1y¥rpu TyprOypuakiap TyTjlaMH;

E—xkBanpatnap Tymuiamm.

by KMcM TYTL1aMIapHUHT Xap OUpMHM KaHIai xapakTe-
PUCTHK Xoccaiap 6WiaH aHMKJIalll MyMKWH?

2.6. Ky#unaru tyiamuap yuyH AcB €ku BcA myHoca-
OatnapaaH xaiicu OMpy YpPUHIK:

a) A={a,b,c,d}, B={a,c.d} ©) A={a,b}, B={a,c,d}

B) A=0, B=0 ; r) A=0, B={a,b,c} ;

R) A=0, B={D} ; e) A={{a},a, @), B={a};

) A={{a b} (c.d}.c.d), B={{a,b}.c};

3) 4={{0},0}, B={2,{{0},0}}?

2.7. Tacauk TYFpu €XU HOTYFPU 3KAHJIMIMHU aHMKJIAHT:

a) {1;2)c={{1;2;31:{1;3}; 1,2} ;

6) {1;2}e{{1,2;3};{1,3};1;2}

B) {1;3}c{{1;2;3},{1;3};1;2}

r {1;3}e{{1;2;3};{1;3};1;2}.

2.8. Kyiiuoaru Tymiaamiap TeHrMH:

a) A={2;4;6} Ba B={6;4;2} ;

6) A={1;2;3} Ba B={1;11;111} ;

B) A={{1;2},{2;3}} Ba B={2;3;1} ;

r) A={V256; V81; V16} Ba B={22;3%;4%}?

2.9. A — HaTypan connap TyiiamMm, B — xy®T Hatypain
cornap tytuiaMy, C — TOK, HaTypas cownap Tymiamu, J —
2 ra xaMm, 3 ra xaM 6Y1MHanraH consap TymwiaMu, K — yHnu
€3yeu 0 O11aH TyralaMrai counap tyrnamu, F — 6 ra xap-
panu coHnap Tytwiamu, M — 2 ra xaM, 5 ra Xam Kappaiu
OynraH connap Tyrmnamyu OyiacuH. Kaiicu tyiaM Kaitcu
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TYILIAMHUHT KMCM TYTUIAMH OVJIMLIMHUA aHHKJIaHT. bepu-
FaH TYTIaMmJIap OpacH/ia TeHT TYTUIaMiap MaBXyaMu?

2.10. Kaitcu Ttutamiiap XydTMruaara TYIUiaMaap TeHT:

a) X={3,5,7,9}, ¥ —2 paH Karra, JekuH 10 JaH KM4uK
TOK, COHJIap TYIUIaMH;

6) X={4,6,8}, ¥V —1 pman karta, JleKMH 9 AaH KHYMK
XydT coHNnap TyIUIaMH;

B) X — HMKKWUTAa TOK COHJIADHUHI WHFHMHAUCH OViaraH
COHJIap TYIUTaMHu, VY — Xyt coHsiap TYTUIaMu;

r) X — tekuciukga M Ba K HyKramapmaH OMp Xun
y30KalraH HyKTanap TYiuiaMu, Y — MK xecMaHUHT §pTa
NMEePNEeHAUKYAAPUIArd HyKTanap TYTUIaMM.

3-§. TVILIAMUIAP YCTHJIA AMAJLIAP

HXKH TYTUTaMHHHT KeCHIIIMacH, OHpJIalliMacH Ba aiiup-
Macura oepuiaaMrat Tabpudiap a€Huit 6yauLm yuyH Oil-
Jiep-BeHH nuarpaMManapuaaH XaMm doitiataHaMus.

A Ba B TYTUtaMNapHMHT Xap Oupuaa MaBXxyn OyiaraH x
3/IEMEHT Wy TYTUIAMJIapHUHT YMYMHUM 3JIEMEHTH AeHwiagu.
A Ba B TYIaMAapHMHI Kecuwmacu e, YIapHUHT XaMMa
YMYMHI{ 3JIeMeHTIapHIaH TY3WITaH TyTulamMra ayrwiann. A
a) Ba B TYIuTaMJIapHMHT KECHILMacH

AnB  KypuHMIAa OelrwiaHagu
(1-a pacm), AnB={x} xc A Ba xc B}.

A Ba B TymiamlapHUHT Oup-
Aaumacu e, ynapHMHT KaMuaa
6urracuna MaBxyn OyiraH Gapua

A B anementiapaan Tyswiras Tiiamra

6) AnB airrnany. A Ba B TirumamutapHMHT
N OupnaimiMacu AuB KYpMHMILKAA

= X N\ 6enrwnanaam (1-6 pacM):

[ 7y \ ..

— - | AuB={x xe A €xn xc B}.

- s ] A Ba B T{TutamiiapHMHT aiup-

Macu ae6, A HuMHr B ma MaBXyn
W 6YnmaraH Oapya 3neMeHTIapUIaH
B) AuB TY3WIraH TYIUIaMra aiTiiagm. A
Ba B TtirutamiapHuHr afipMacu
A\B xypunuiga 6earwiadHany (1-
B pacMm):
A\B={x xc A Ba x¢ B}.
Arap BcA 6¥nca, A\B1ywiam B
A\B TYIUIAMHUHT myadupyeuucu Je-
1-pacM. fwiagy Ba B GuiaH GerwiaHaau.



1 - Mm ucon A={a,b,c,de.f} Ba B={b,d,eg h} TyTILNAM-
Jiap 6epuwiraH. YJapHUHT KECUIIIMACHHH TOITHHI.

E u ¥ 1. b,d,e 3neMeHTNIapruHa A Ba B TYTUIaMJIapHUHT
YMYMU 37IEMEHTIapUIUD.

Iyuunr yuyH, AnB={b,d,e}.

2-MHCOIL A—{xl-—Sx<7 }, B={ Jq-—_<1<2} TYTUIaM-
JIADHUHT KeCHIUIMAacH 6upnaumacu Ba ai’mpmacmm TOMHHT
(2-pacM).

Eyuur. AnB‘{ x|-—< x< 4}, AuB={ »- —< x L2},

A\B={ x- —< x <-—} (2-pacm).

7 2

_2 L
3 4 4
2-pacM.

3 M Hc o a Arap AcB 6yaca, AuB=B Gynanu.
HUcbornaur.

Hcbot. AcB 6yncuH. a) AUBcB Hu K¥pcatamu3s. xe AUB
oyncuH. Y xonna xe A €kn xe B 6ynagu. Arap xe A 6yica,
AcB a3kaHngaH xe B 3kaHM Kequ® 4MKAOH, HKKUTA XOida
xaM AUB HUHT Xap KaHIaii 31eMeHTH B HMHT XaM 3jieMeH-
tHamp. deMak, A uBcB.

6) BcAUB Hu kipcatamu3s. xe B 6yncun. Y xonpa,tym-
Jlamutap GUpaliIMAaCMHHHT TabpUdHra Kypa xe AuB 6¥nanm.
JeMak, B HMHr xap kaumail aneMentH AuB HuUHT XaM
3JleMeHTH Oy1anu, ssHH BcAUB.

Mynnait xwm6, AuBcB, BcAuB. Bynap aca B= AuB
3KaHMHH Tacankjaitom. Mcoot 6ymou.

3.1. M={36;29;15;68;27}; P={4;15;27;47;36;90};
0={90;4;47} Tytuiamnap Gepwirah. MnP, MnQ PnQ,
MnPnQ napHH TOTHHI.

3.2. A — 18 HUHT XaMMa HaTypan GyayBUWIapH TYIUIA-
MM, B — 24 HMHT XaMMa HaTypan O¥IyBUMJIApH TVIUIAMM.
An B Tymuiam aneMeHTIapyHM KypcaTHHT (Diutep-BeHH nu-
arpamMMacuiaH ¢oifnasaHuHT).

3.3. P — MKKM XOHaJId HATypajJ COHJIAp TYIuiaMH, S —
6apuya TOK HaTypaJ cCoHJap TytuilaMu OVica, K=PnS 1Tyn-
JlaMTa KaiicH COHJIap KMpaau:

a) 2le K, ©) 32¢K; B) 7eK r) 17¢ K nevimii TYrpuMu?
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3.4. <MateMaTHKa» Ba «rpaMMaTHKa» cY3Tapraary xapd-
Jlap TYTUIaMMHM TY3UHT. by Tynnamiap KecHIIMacMHU TO-
HMHT.

3.5. [1;5] Ba [3;7] xecMalapHUHT KECUILIMACUHHW TOTIMHT.

3.6. P={a,0,s,r,m,e} Ba E={a,x,3,e,k} Tymnamnap Oup-
JIaIIMACHMHKH TOIMHTI.

3.7. A={n neN,n<5} Ba B={n| ne N,n>7} T1y1U1amMmnap
OupnallIMacMHU TOITMHI: a) 4e AuUB; 6) -3eAuB;
B) 6€ AUB neimiu TYFpUMmu?

3.8. Arap a) A={x] x=8k, ke Z}, B={xj x=8I-4, leZ},

6) A={x x=6k-1, keZ}, B={x] x=6i+4, le Z} Gynca,
AUB HM TONHHT.

3.9. A={2;4;6;8;---;40}, B={1;3;5;7---;37},
C={{a;b},{c;d},{eif},g,h} TyTnamnapHuHr xap OGMpuiaru
3JeMeHT/Iap COHMHM aHMKJaHT. AuB 1a Heuyta 3nMeMeHT
MaBxyn?

3.10. A={2;3;4;5;7;10}, B={3;5;7;9}, C={4;9;11} 6yncuH.
Kyitunary Tiiamwiapaa HeuTagaH 3JeMeHT MaBXYH:

a) Au(BuC); 6) (CUB)U(A) ; B) An(BuC);

r) Au(BNnC); 1) An(BnC) ; e) Bn(AuC) n?

3.11. A={x] -5< x <10}, B={x xe N, 3< x <15} 6yncuH.
A\B Ba B\A T{1U1aM 3/IEMEHT/IaDUHH TOTIMHT.

3.12. P — MKKHM XOHaJIM HaTypaJ COHiap TyTuiaMu, Q —
XypT Hatypan coHiap TyuiaMuM 6yiacuH. P\Q Ba Q\P
TYTUIaMJIapDHM TY3UHT.

3.13. C Ba D xecuiryBuM TyIUtamuap OYncHH. Ditnep-
BenH auarpammaiapu époamuaa C\D , D\C, (C\D)u(D\C)
JIApDHU TACBUPJAHT.

3.14. N ounaH HaTypai coriap TyiutlaMu N HUHT OyTyH
COHJIAp TYTUIaMU Z ra TYIIMPYBYMCHHH GenrwiaiMus. Kyiin-
Jarunap TYFpUMU:

a) -4e N; 6) 0eN’; B) 13e N, 1)-8¢ N’; nm) -53¢ N;
e)0g N?

3.15. A={d x=2k+1, ke Z} TYTUTaMHMHT Z TYTUIaMTIa TYIAM-
PYBUMCHHHU TOTIHHT.

3.16. A={d x=3k, ke Z} T¥TIIAaMHUHT Z TYIUIaMTa TYJ1IH-
PYBYMCHHH TOIIHHT.

3.17. Arap AcU, BcU 6¥ynca, Kyitmmarn TeHIIHKIAap
VpUHIKM OYIMIUMHYA UCOOTIIAHT:

a) (AUB)=AnB; 6) (AnB)=AUB.

3.18. Arap A tymuiam x2-7x+6=0 TeHIIaMaHMHT eYUM-
Jlap¥ TViviaMu Ba B={1;6} 6ynca, A=B 6ynuiunHA ucboT-
JIaHT.

3.19. A\B=A\(ANnB) TeHIJIUKHH HUCOOTIAHT.

3.20. An(B\A)=0 TeHTAMKHHU UCOOT/IAHT.
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4-§. TYILUIAM DJIEMEHTJAPHHHHI COHH BWIAH
BOFJINK AMPUM MACAJIAJIAP

n(A) 6wian A TyiaM 3JieMEeHTJIapDUHUHI COHUHM 6eJ-
riaiiMu3. Xap KaHaaitk A4 Ba B yexksiM TYTUIamuiap y4yH
n(AuB)=n(A)+n(B)-n(AnB) TeHIJIMK TYFpH.

M u c o 1. 50 YKyBUMHUHT 37 TaCH MHIJIM3 TWIHHH,
17 Tacu 3ca HeMHC TWIMHM YpraHaantud. Arap 50 YxyB-
YUHUHT Xap OUpM LIy UKKM TWIHUHI KaMuaa OUTTacMHH
ypraHa€trraH Oyjica,Heya YKyBYM MKKajia TWJIHH XaM ypra-
HasArTH?

E yu w A — Oapya yxyeuwiap TyiulaMu, B — HHT-
JIU3 TWIMHM YpraHa€traH yKyBuwiap TyrUlaM, C 3ca He-
MHUC TWIMHHM VpraHaé€rraH VKYBUYWIAp TYIUIAMH OVJICHH.
n(A)=50, n(B)=37, n(C)=17 napra sramu3. Macaia Mma3-
MyHuaaH, n(BNnC) HM TonMu JIO3MMINTHHU Kypamu3i. Ty-
wryHapiuku, A=BuC. n(BuC)=n(B)+n(C)-n(BNC) TeHr-
aukaad 50=37+17- n(BnC) éxu n(BNnC)=4 HM Tonamm3s.
[MIynaait Kwin6, 4 YKyBUM UKKaa THJIHH XaM YpraHaé€rt-
radH 3KaH.

4.1. Cundnarn 6up Heya YKyBYUM Mapka Wurowiap. 15
YKyBuM Y36€eKMCTOH MapkaiapvHM, 11 KMIOM 4eT 371 Map-
KlapyuHH, 6 KUIIM XaM Y30eKHCTOH MapKajlapHHH, XaM
YyeT 3J1 MapkajapuHu Nurou. CuHdaa Heya YKyBYM MapKa
MurraH?

4.2. 32 ykyByuHHHT 12 TacH BoJjieii6on cekumsicura, 15
TacK OackeTOON ceKlusicura, 8 KMIIIM 3ca MKKala CeKIIUs-
ra xam KarHairagd. CuHgIary Heya VKyBYM Xe4 OMp cexius-
ra KaTHaluMammu?

4.3. 30 yxyBunnmaH 18 tacu MatematHkara, 17 TacH 3ca
du3uxara ku3uxkand. Ukxkana ¢paHra XxaMm KM3UKIUTaH YKyB-
yugap coHu Heura OyauimM MymxnmH? (K ¥ pcaTtwMm a.
HUkkana ¢daHra xam KU3MKMaWouraH YKyBUWIAp COHM
ke{0,1,2,3,----,12}).

4.4. 100 ogamaaH ubopat Typuctaap rypyxuaa 10 kuim
HEMHUC TWIMHHU XaM, dpaHIy3 TIWIMHM XaM Ounmauau, 75
TacH HeMHC THJIMHH, 83 Tacu 3ca paHLLy3 THIMHH OWiIamu.
Hxkxana TWIHY XaM OWiaauraH TYpHCT/Iap COHMHM TOIIMHT.

4.5. 26 yxyBuMHMHT 14 TacH 1maxMarra, 16 tacu uIam-
Kara KM3ukanud. Arap xap OuMp VKyBUM 1axMatra €Kd
LIalIKara KM3ukKca,xaM lalikara, XaM HiaxmaTra KU3uKa-
JuraH YKyBYwiap HeuTa?
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5-§. TVILUIAMJIAP YCTUJA BAPYA AMAJLUJIAPTA
JOUP MACAJIAJIAP

5.1. Timnamnap kecMIIMacUMHM Ba OMpJaliMAaCUHM TO-

NMUHT., Jittep-BeHH auarpamMmacu €pmamuiaa rpaduk Taji-

KWH KWIHHT:
a) A={5,6,7,8,9,10},

6) A={x] x=2n,ne N},
B) A={x x=?n, ne N},
r) A={x x=1, neN},

B={8,9,10,11} ;

B={ x F’%l, neN} ;
B= {x] x=2n, ne N}
B={ x| X=1, he N}

5.2. P Ba Q Tymwiamiap KecMIIMacH Ba OHpiallIMacHU
COH TYFpPM YM3WFNAA TACBUPJIAHT:

2) P={x I <x <3},
6) P=(x - 3 <x<3},
B) P=n i <x <1},
N P=pd fjsx< ),

Q=435 <x<3.2) ;
Q={4v2< xS%O} ;
Q={x 179_< x<¥};
Q={x V2 < x <10}

5.3. Kyinmarm TeHTTIMKIapHM MCOOT/IaHT:

a) AnB=BnA ;

B) Arap AcB 6y1ca, AnB=A ;

) AnA=A

6) (AnB)nC=A n(BnC) ;
r) Ang=g ;

5.4. Kyiiuparu TeHITMKIApHY MCOOT/IAHT:

a) AuB=BuUA ;

B) AcB 6yi1ca, AuB=B ;
n) AUA=A

5.5. Ucbotnaur:

6) (AuB)uC=Au(BUC)
r) Aug=A ;

a) (AuB)"C=(AnCu(BnC)
6) (AnB)uC=(ANC)n(BUC)
5.6. AitMpyil Ba TYIOUPHMII aMaJUIADUHMHT KyHuIard

xoccanapuiu ucbornaur (AcB, BcC, CcU ped6 xucod-

JIAHT):
a) AnA=0D ;
6) AVA=U ;
B) (AnB)= A'UB’
r) (AuB) =AnB

n) @=U;

e) U=0 ;

€) (AAB\C=A\(BuC)
X) (A\B)uB= AuB

6-8. MATEMATHK MAHTHK SJIEMEHT/IAPH

1) = — arap ... 6Vaca, y xonga ... 6ynanu. P=Q —
arap P 6ynca, Q 6ynamu (P nan Q kenu6 yukanu);
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2) & — 1eHr kywiuk P ©Q, P Ba Q tenr xyumu (P
JaH Q kenub 4MKaaM Ba aKCHMHYa);

3) v — AU3BIOHKUMA («EKU» aMaiy);

4) A — KOHDBIOKLIMSA («Ba» aMalH);

5) V — uxtuépuii, 6apua,

6) 3 — wyHaait, MaBXyn;

7) A — MaBXyn 3Mac.

l-Mucon Arap a>b Ba b>c 6yica, a>c 6ynaan:

(@>b)a(b>c) = (a>0).
2-MHUucon abo6ynca, atc>btc Oy¥namm:
(@>b) = (atc>b+o).

3-Mmucon a=0¢éxu b=0 6¥nca, ab=0 6ynaamu Ba
akcuH4Ya ab=0 6ynca, a=0 éxu b=0 6ynamu:
(ab=0) o ((a=0)v(6=0)).
4-Mmucon a0 Ba b>0 6ynca, ab>0 6¥naou:
(@A (b>0) = (ab>0).

5 - M ucon HxTuépuit x XakMKMit COH YUyH |x > x:
vxeR | >x.

6 - M ucon Hxtuépuit a > 0 coH yuyH, uryHaai xe R
COH MaBXYIKH, x’=q O6ynagu. Va0, 3 xe R: x>=a.

Kyitunary XymianapHud I0KOpUaaru 6enrwiap épaamMu-
Ja €3UHT:

6.1. Uxtuépuit @ > 0 yuyH, Va=x TEHDIMK VPHMHIH
OyMaauraH x XakMKWii COH MaBXyQI.

6.2. a<0 Ba b>0 6ymca, ab<0 Gymamm.

6.3. Xap KaHgait a,b xakukuit comnap ydyH a+b=b+a
6ynanm.

6.4. Arap a 6yTyH coH 9 ra 6ynuHca, y xonna 6y coH 3 ra
xaM OYIMHagM.

6.5. 2 ra xam, 3 ra xam 6yTMHagMTaH 6YTYH COH 6 ra xam
OyMMHaIM Ba, aKCMHYa, 6 ra 6YIMHaguraH GyTyH COH 2 ra
xaM, 3 ra xaM OYIUHaOH.

6.6. Arap a’+b*+c?=0 6ynca, a=b=c=0 6ynmaau Ba,
akcuH4a, a=b=c=0 6ynca, a’+b+c>=0 6ynanu.

6.7. Xap xaHmait n HaTypal COHHHM ONMAaILIHK, n=2k-1
€ku n=2k O©ymamuraH k HaTypaj COH MaBXyI.

6.8. HWxtuépmit n, k Hatypan coHnap yyyH n’+k’eN
6ynaau.

6.9. Uxtuépuii n, k HaTypan coHiap y4yH n*- k* OyTyH
COH Oynanm.
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6.10. a<0 Oynca, x’=a TeHIMMK TYFpM OyiaguraH
XaKUKHH x COH MaBXyll 3Mac.

11 6 0 6. XAKUKUW COHJIAP

1-§. HATYPAJI COHJIAP

X HcobaHr:

1.1. 78-29+6573:313—408. 1.2. 477 -85—7784:56+10809.
1.3. 927:103+(247—82):5—1. 1.4. (395-52—603)-25—960- 64.
1.5. 25-(28-105+7236:18):6-25.

1.6. 1092322:574+152-93—(96-125—82215:9).

1.7. 79348—64 - 84:28+6539:13—11005.

1.8. 3121350—(15125:25+302 - 804—(3044+2056):17) - 9.
1.9. (110292:14:101+4129—3127) - (1237—23138:23).
1.10. 4097 - 7-7659+64 - 105—6992:38:23.

Byauadm 2JI0MATIAPHHHHT TATOHKAra JOHpP MHCOJ-
Jxap

1.11. 1 paH 25 rava OyaraH HaTypaj COHJIap KaTopuaarn
6 ra 6yIMHMAaAMraH HaTypajd COHIap TYIUIAMHMHU TY3UHT.

1.12. 1 ganx 25 raya 6ynrad HaTypaJ COHJap KaTopuaaru
7 ra 6yn1MHagWraH HaTypajl COHJap TYIUIJaMWUHM TY3MHI.

1.13. 15121, 117342, 1897524, 2134579, 31445698 coH-
Japy opacuaaH 6 ra 6yIMHagMraH HaTypajl COHJIap TVIUIa-
MMHHU TY3HHT.

ke N coHura 6ymHaauraH 6apya HaTypal COHJIap TYIUIa-
MHHM A, GunaH GearmiaiMus.

1.14. Tacouk TYFpUMMU:

a) 2ed, ; n) 25e4, ; 3) 15342749¢ 4,
6) 24, ; ¢) 36e4, K) 15342724e A,;
B) 624, ; §) 4led, ; 1) 15342824e A;
1) lle4, x) 422¢ A, M) 4343242¢4,?

1.15. 11 -12-13-14-15-16 conu A, 4, A4,A5,A6,A7
A, A, A, A TyﬂJIaMJIapHPIHI Kafcwiapyura TeruLuIn?

116: 1-2-3 -8-9¢A_ Gynca, k=2431 Gymamm
MyMKnHMH" ke{15 18} 6y.rmum MYMKHUHMHN?

1.17." 3-5-T7e A, Gynca, k AMHI Kabyn KWIMUIA MyM-
KMH 6ynradH 6apua mﬁMaTnaann TOIIMHT.

1.18. A,nA,ANn A, A,n A NapHu TONMHI.
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1.19. A,UA,=A, TEHTIUK TYFPUMMU?

1.20. acA, becA, O0yica, atbeA, OYyIMIIA MyM-
KUHMU? '

1.21. Connapuu TyO KymaiTyBumsapra axpatvHr: 10;
100; 1000; 10000 100000 1000000. KaHna# xynocara Ke-
JIMII MyMKnH"

1.22. ConiapHy Ty6 KymaiTyByniaapra axpatvuur: 250;
300; 340; 3700; 48950; 4725000.

1.23. CoHjlapHM KaHOHMK IHAK/IAa E3UHT:

a) 36; o) 125 ; 3) 946 ; H) 13860;
0)72; e) 36 ; K) 1001 ; o) 2431 ;
B) 81 ; €) 512 ; ) 3125 ; m 6783 ;
19%6; X) 680 M) 4500 p) 36363

1.24. ComtapHy KaHOHMK IAK/IAA E3HHT:

a) 2-32.2¢.62 n) 18-18-15-5; 3) 152-17-21°;
0) 4-5-7-9 ; e) 17-19:25 ; K) 273-11-34;
B) 3-5-7-11 €) 34-43.53 ; ) 33-34-432 ;
r) 13-13-27 x) 312-33-372-39; wm)117-118-119%

Ty6 xymaiiTyBumiapra axpaTMIUHWHT TaTOMKJIapura
IIOMp MHCOJLUIap;

1.25. CoHHUHT O6YTyBYMIADUHY TOIMHT:
a) 209 ; 6) 143 ; B) 2431 ; r) 2717

1.26. CoHnapHMHT yMyMMi1 OV.TyBYWIADMHM TOIIMHI:
a) 209 Ba 143; 6) 209 Ba 2431; B) 143 Ba 2717; 1) 2431 Ba
2717.

1.27. CoHnapHHHI 3HI KaTtra yMyMH# OYTyBYHCHHHU
TOIIMHT:

a) 40 Ba 45; n) 50, 75 sa 100; 3) 63, 130, 143 Ba 1001;
6) 130 Ba 160; e) 74, 45 pa 60, x) 74, 60, 84 Ba 480;

B) 121 Ba 143; €) 84, 63 Ba 42; ) 750, 800, 865 Ba 1431;
r) 31 Ba 93; X) 72, 48 Ba 36; M) 143, 209, 1431 pa 2717.

1.28. Kyitugary connap ¥3apo TyoMHu:

a) 15 Ba 95; n) 121 Ba 143; 3) 169 Ba 1443;

0) 144 Ba 169; e) 11, 12 Ba 25; k) 111 Ba 121;

B) 143 Ba 144; ¢€) 14, 16 Ba 19; 1) n, nt+l1 Ba n+2
(neN);

r) 250 Ba 131; x) 63, 130 Ba 800; M) n, n+2 Ba n+4
(ne N)?
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1.29. CoMIapHHMHI 3HI KHYMK YMYMHH KappaluCHHH

TOIINHT;
a) 84, 42 pa 21 ; m) 50, 125 Ba 175; 3) 33, 36 Bpa 48;
6) 70, 80 Ba 90; ) 48,92 Ba 75 ; K) 100, 150 Ba 250;
B) 17, 51 Ba 289; &) 10, 21 Ba 3600; x) 80, 240 Ba 360;
r) 11, 12Ba 13 ; x) 18, 19 Ba 24 ; M) 34, 51 Ba 65.

1.30. ComntapHHMHT 3HT KaTTta YMYMHiH OVJIyBYUMCHMHHU Ba
3HT KMYHK YMYMHi{ KappaJINICMHHM TOIMHI (HAaTHXXaHM Ka-
HOHMK KVPUHHUIUZA €3UHT):

a)2’,3Bal5S; n)7*-3;46mal5;

6)2, 3 Ba7; e) 3>-4;3-6Ba7-9;

B) 8, 132 Ba 5%; €) 3% 11?Ba 137 ;

r) 122, 15 Bal ; x) 114, 13° Ba 100*

1.31. ©(a) 6unaH ae N HUHT xaMMa HaTypan 6ynyBuMIa-
py coHNMHM OenrwiaiMus. a=p " - p.* p, 6yica,
wa@)=(a,+1)(a,+1)(ax, +1)6yna,zm Kywnanmapﬂu TOIHHT
a) 1(81) o) 1(400); 3) ©(2}-6-7); H) ©(11-13-17);
6) t©(91); e) 1(680); x)t(2’-3%-5); o) 1(192-23-29);
B) 1(512); €) t(13860); n) t(42-6-15); mn) 1(121-113);
r) 1(1001); x) t(13800); m) t(13-100-55); p) ©(144-113).

1.32. ConnapHuHr yMymMuii 6y TyBYMCH HeyTa:

a) 18 Ba 54; I) 63 Ba 72; 3) 150 Ba 180;

6) 42 Ba 56; ¢) 120 Ba 96; K) 12, 18 Ba 30;

B) 96 Ba 92;  €) 102 Ba 170; a1) 54, 90 Ba 162;

r) 84 Ba 120; x) 26, 65 Ba 130; M) 40, 60 Ba 100?

1.33. ComnapHMHT YMyMMii OVTyBUWIADMHM TOTIMHT:

a)13-17Ba 132-17-19; 6)17-19-23 pa 174-19-23%-1849.

1.34. A={100,15,200,300} Ba B={150,300,450} Tymuam-
Jiap yMyMUIiA 3/leMeHTIapHHNHT YMyMMii OYJTyBYMNapy Hed-
Ta?

1.35. Xuco6naHr:

a) 1(t(OKYB(DKYK(250;500);100)));

6) DKYB((100); 1(BKYB(25;5))) + ©1(BKYK(10;35));

B) DKYK(BKYK(t(144);51);18) — t(42);

r) t©(18-91+15(BKVYb(10;21)))-1(142).

EBknun AJIr'OPATMARH Ta’lﬁﬂlﬂ ITHOITA NOHPp MHCOMJIAPp

1.36. CoHlapHMHI 3HT KaTTa YMyMMil OVIYBYMCHHH
TOIMHT:
a) 8104 sa 5602; n) 187 Ba 180; 3) 795 pa 2585;
©) 5555 Ba 11110; e) 2165 Ba 3556; k) 42628 Ba 33124;
B) 980 Ba 100; €) 5400 Ba 8400; 1n) 71004 pa 154452;
r) 5345 pa 4856; x) 78999 sa 80000; m) 1000 Ba 999.
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1.37. Kyitunaru cowiap ¥3apo TyoMu:

a) 60 Ba 72; 6) 55 Ba 71; B) 732 Ba 648; r) 111 B2 11?

1.38. OKVb(a;b) - OKYK(a;b)=a-b (aecN, be N) teHr-
nuKnaH doiganaHub, KyHugarm COHJIAPHUHI 3HT KHYMK
YMYMHUI1 KappaTUCHHH TOIIUHT:

a) 821 Ba 934 ; n) 28 Ba 947 ; K) 75 Ba 1853 ;

6) 743 Ba 907 ; e) 56 Ba 953 ; n) 23 Bsa 1785 ;

B) 109 Ba 1005 ; %) 419 Ba 854 ; M) 113 Ba 9881 ;

1) 827 pa 953 ; 3) 887 Ba 6663 ; H) 875 Ba 1346

1.39. ConnapHuHr ¥3apo Ty0 3KaHJIUrHHH HCOOT/IAHT:

a) 911 Ba 130177 6) 811 Ba 10403

1.40. Xwucobnaur: 1(DKYbB(991;659;647+367))

2-§. BYTYH COHJIAP

X HcoOaHr:

2.1. 143+(-42+85-52)-9-124;

2.2. -56-((-43+54)-65:5-82);

2.3. -53-(44+86-200- 5+300:(-6));

2.4. 660:(-88+44+92:2)+840:(-3);

2.5. 48-(-86-2-95)+(-842)-31.
KoJanKIH 0FJRmra JoHp MECOJIAPp.

2.6. a H4 b ra KONAMKJIM OYIMHT:

a) a=70, b=3; B) =200, b=17
6) a=180, b=9 r) a=76, b=9
2.7. a vu b ra xonauKJIN 6YIMHT:

a) a&=5, b=9 ; B) =9, b=18
0) a=11, b=23 ; r) =4, b=75

2.8. a 4 b ra KonauKJIH OYIMHT:

a) a=-81, b=75; n) a=-33, b=7; 3) a=15, b=43 ;

6) a=-5, b=9 ; e) a=-48, b=6 ; x) a=27, b=9 ;

B) a=-41, =7 ; &) a=-6, b=48 ; 1) a=33, b=32 ;

r) a=-35, =7; x)a=-8, b=24; ™) a=108, b=36

2.9. aeN, beN 6ymub, a=bgtr (geZ, reN, 0 <r<b)
OyncHH. -a HM b ra 6¥nuuaa Xocua OyIaguraH TYIUKCHU3
OynMHMA g, HM Ba KOJUIMK F, HH TOIIMHI.

2.10. g ¥ b ra OYaUIITATH KOMAUKHMN TOITUHT:

a) a=81932, b=9 ; n) a—=4341, b=3 ; 3) a=111, b=11 ;

6) a=25, b=75; e)a=144, =6 ; x) a=-11, b=111;

B) a=-4, =49 ; ¢€) a=-15, b=11; n) a=-9, b=3 ;

r) a=-49, b=4 ; %) a=-13, b=35 ; M) a=-3, b=9
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2.11. Kyitunary TeHIJIMK KOJOUKJIM OVnuimHu udona-
JlaiInMu:

a) 21=3-449; 1) 26=4-5+6 ; 3) 81=81-0+81;

6) -18=9-.2-36; e) -15=11-(-2)+7; k) -40=4-(-11)+4;

B) 35=2-17+1; &) -49=7-8+(-7); 1n) -35=(-7)-8+21;

r) 11=2-4+3; x) 84=2-42; M) 49=4.11+5?

TagKocJaMa Ba YHMHT aidpdM Taja0HKJapura JAoHp
MHCOJIJIap

ac Z, be Z, me N OVJIICHH. ¢ Ba b JapHH m ra oyauuiga
OWp XWn KOJMOWK Xocwi Oyica, @ Ba b coHnap m Momyn
OyitMya TakkociaHagyd (m Momyn O¥itHua TeHI KOJIMKJIM)
newiany.

Arap a Ba b nap m monyn OyiNYa TaKKOCIaHYBYH
Oynca, OyHM Kyitmmarvya GearwiaHamu:

a=b (mod m). )
(1) MyHocabaTr TakKocjaMma e arananu.
l-teopema. a=b(mod m) =(a-b):m.
2-teopeMa. (a-b): m= a=b(mod m).

3-Tteopema. Arap a=b(mod m) Ba c=d(mod m)
0§nca, Xylinaara TaKgocJAaMaiap TYFpR O¥nagm:
a+c=b+d(mod m);
a-c=bt+d(mod m);
a-c=b-d(mod m).
Hatxanap: 1. a=a(mod m);
2. a=b(mod m) = a"=b"(mod m), ne N;
3. a=b(mod m) = c- a=c- b(mod m),Vce Z,
4. Arap a=b(mod m) Ba c=d(mod m) 6¥nca,
UXTHEPHH 1, n,e Z yYyH natnc —
= n,btn,d(mod m) 6ynamu.

I- M ¥ ¢c o. 2222%% coHuHM 7 ra 6y¥IMIIIa XOCHI
OYmaguraH KOJIUKHHA TOIMHI.

E yu 1. 2222 vyu 7 ra Konmiym Oynamus: 2222=7-317+3.
bynnaHn, 2222=3(mod 7) HM onamMu3. Xocuia O6yiaraH Ttak-
KOCJIJaMaHMHT Xap MKKM TOMOHHHH 5555 - gapaxara Kyra-
pamMmn3 (2-HaTwka):

2222%55=3%5(mod 7).

By TakxociaMa u3anaHaéTraH Kououk, 3%° HuM 7 ra
OyauLIIaH Xocwi Gy1aaurad KOJanuK 6uiaH OUp X1 3KaH-
JIMTMHM KypcaTaam. 355° um 7 ra 6¥nuiuna xocwn 6ynamu-
radH KOJOWKHM TOMaMu3. ByHUHT yyyH 3 HUHT AacTiabKu
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OMp HeuTa JapaxaiapMHM 7 ra 6yamiLma KaHoail KOJAMK-
Jlap XOCHJ1 OVIMIUMHM Ky3aTaiIMK:
3'=3(mod 7); 3’=3-3=9=2(mod 7); 3’=2-3=6(mod 7);
3=6- 3=18=4(mod 7); 3°=4-3=12=5(mod 7);
3%=5-3=15=1(mod 7).

3=1(mod 7) ra sra 6ymaux. Bynpad, 3%=1*(mod 7)
keN ( 2 ) HM onammua3.

DHan 5555 uu 6 ra 6¥namus: 5555=6-925+5.

y XOJIIla 35555:36-925+5=36-925 . 3551 . 3555(m0d 7)

HlyHnait xunu6b, u3laHaéTraH KOJLIMK, S ra TeHr.

2-Mmucoa 29+7%coum 13 ra 6ynmuHann. I[lyuu
UcOOT/IaHT.

Mcb6orT. 2=13+3 Ba 7%=49=13-4-3 OyinraHm y4yH
2'=3(mod 13), 7%=-3(mod 13) napra aramu3. Oxupru xap
O0Mp TakkKocjiaMaHM |5 mapaxara kyTapu®, ylapHM Xaima-
xan xywamn3: 29+7%= 0 (mod13).

Hemax, 29+7% couu 13 ra 6VauHanu.

2.12. Takkocnama TYFpUMH:

a) 125=-35(mod 4) 1) 113=13(mod 100)
6) 44=-32(mod 25) e) 842=42(mod -5)
B) -58=11(mod 5) ; g) 31=-20(mod 17)
r) 111=13(mod ) ; %) 1=18(mod 0)?

2.13. ne{3,5,9} 6¥ncuH. n HUHT Kaicy KWiftMaTiapua
TaKKocCJIaMa TYFpu Oynanu:

a) 33=3(mod n) ; n) 43=-2(mod n) ;

6) 134=-25(mod n) e) -121=13(mod n) ;
B) -223=41(mod n) €) 155=11(mod n) ;
r) 34=72(mod n) ; X) -48=11(mod n) ?

2.14. 5 Hu 24 ra 6¥nmuma xocwn O¥IaguraH KOJIMK-
HHU TOIMHT.

2.15. 3333%666 gy S ra 6yaMILAa XOCWA OYMaguraH KoJj-
IOVUKHHM TOIMHT.

77
2.16.7’  Huur OXUPrd paKaMHMHH TOTIMHT.
E 4y ¥ 11. 7 HUHT DacTnabKu Gup HeuTa JapaxaIapuHUHT
OXMPTY PakaMMHHU Ky3aTaMH3:
7'=7; 7°=*7;  TaxkpopnaHuu cogup 6y1au
7°=49; 7¢=*9;  (xaoaM 4 ra TeHr).
T=*3; T'=*3; Kyzarys Kyiiuaarm xyjocaHy YHKAPHILI-
74=*]; 78=*]. TIa UMKOH Oepany.
*7, arap n=1 (mod 4),
In = *9, arap n=2 (mod 4), 3
*3, arap n=3 (mod 4),
*1, arap n=0 (mod 4).
19



7

OHan n=77 HU 4 ra OyaMILIa Xocua Oyaamura”
KOJAMKHH aHMKJIaWMU3:

7'=3(mod 4); 7’=3-7=1(mod 4); 7*=1(mod 4);

777=72 ¥+1=72-38.7=] . 7=3(mod 4).

77=3(mod 4) Gymranu yuyH, (3) ra acocan 77 =*3.
IIyHaait Kb, OXUpry pakaM 3 9KaH.
2.17. COHHMHT OXMPr4 paKaMHWHH TOITHHT:

a) 88" m 55522 3) 10001, neN;
6) 113%" g) 33347 K) 10059 neN;
B) 1445™; &) 1111°%; 1) 8%
r) 2002% x) 9992 M) 67%

2.18. MixTuépuit n HaTypaJT COH YYYH H°-n COHM 5 ra
OYNMHUILMHK UCOOTNAHT.

U c 60T n-uxtuépuit HaTypasl COH OYICHH. n HU 5 Ta
oVnamMu3.

Arap n=0(mod 5) 6¥ynca, »’-n=0°-0=0(mod 5) Oy1anmu.

Arap n=1(mod 5) ©ynca, n*-p=13-1=0(mod 5) 6ynamu.

Arap n=2(mod 5) 6yaca, m3-n=2°-2=30=0 (mod 9)
Oynaou.

Arap n=3(mod 5) Gynca, n’-n=3°-3=240=0 (mod 5)
6ynanu.

Arap n=4(mod 5) 6ynca, n’-n=4°-4=1020=0 (mod 5)
Oynagu. n HUHT Xap KaHoail KuiimMatuma, m-n=0(mod 5)
3kaHWHU Kypamu3. Iemak, VneN yuyH (n*-n) S ra
KOJIOUKCHU3 OYIHHAIN.

2.19. »n umHr Gapya 6yTyH KuitMaTiapuga (m’+11n)
COHM 6 ra KONMIUKCH3 OVIMHHMIIMHA UCOOTIAHT.

2.20. n uuHT Gapya O6yTyH KuitMaTiapuga (n*-m) 3 ra
KOJIIMKCH3 OY¥TMHULIMHA HCOOTIAHT.

2.21. n*+1 cCOHM n HUHT UXTHEDMI OYTYH KMiiMaTHIa 3
ra 6Y¥IMHMAaCIMIMHM UCOOT/IAHT.

2.22. n HUHT Oapya HaTypan KuiiMaTiapuga n(n’+1)
COHM 7 ra OYIMHMUIMHN UCOOTIAHT.

2.23. 122%1+11?"2 CcOHM n HMHI Xap KaHumail HaTypai
KalimMatuaa 133 ra OVTMHUILMHA UCOOTIAHT.

2.24. p coHn 3 pmaH kartrta Ty6 coH 6ynca, p -1 conu 24
ra 6¥nuHanu. McGotnaHr.

2.25. p Ba q cornapu 3 maH Karra Ty6 comnap 6¥aca,
pi-q* conw 24 ra 6ynuHanu. Ucbotnawnr.
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MareMaTHK HAAYKUHS MeTOAM EépAaMAaa COHJap-
HART OYyNMAMmMAHN McOoTNamra JoMp MHcCoANap

M u ¢ o 1. n HMHr 6Gapya Harypanl KuitMaTiapuia
4"+15n-1 conun 9 ra 6ymHaau. Ucbotaanr.

HMcb6ort n=1 na 4+15n-1=18 coHu 9 ra 6yauHany.

4'+15n-1 couum n=k pma 9 ra 6ynmHanu, ne6 ¢apas
KwiamMu3 Ba n=k+1 6ynranna xam 4"+15xn-1 coHu 9 ra
6yNIMHULUYHM KYpcaTaMHu3:

n=k+1 6ynca, 4"+15n-1=4*"'+15(k+1)-1=4-4*+15k+14=
=4(4*+15k-1)-60k+4+15k+14=4(4*+15k-1)-45k+18=
=4(4*+15k-1)+9(2-5k) ra ara 6ymamus.

bupuHyYn KYIIMIYBYM KWIKMHTaH ¢apa3ra kipa 9 ra
6ynuHanu. MxxnHuM KYuMaysyy xaM 9 ra 6YIMHraHM y4yH
YAapHMHT HUFUHAMCH XaM 9 ra 6ynuHanu. demak, 4"+15n-1
COHM 1 HMHT Oapya HaTypal KuMiiMaTaapuaa 9 ra 6ymHany.
Iy 6m1aH nabBo UCOOT 6YIIH.

2.26. 4"+15n-1 coum n HMHT Gapya HaTypai KuUiMaTaa-
puaa 3 ra 6¥IMHUIIKHMA UCOOTIaHT.

2.27. »*+5n coHM MxTHEpMNt Hatypan n Aa 6 ra
6YTMHUILMHU UCOOTIIAHT.

2.28. 7"+3n-1 HuHr 9 ra GYAMHUILMHM HCOOTIAHT,
OyHoa ne N.

2,29, 6+197-2"! yuur 17 ra 6YTMHMIINHA HUCOOTNAHT,
OyHma ne N.

2.30. bapua ne N nap yuyH (2n-1)>-(2n-1) coHHuHr 24
ra 6VIMHUILIMHYA UCOOT/IaHT.

2.31. i*+11n coum uxruépuit ne N ja 6 ra 6y IMHHALIN-
HHM UCOOTIAHT.

2.32. n(n’-1) COHHMHT 4 ra GYIMHUIIMHU UCOOTIAHT,
OyHna ne N.

2.33. n(2n-1)(7n+1) conu 6 ra 6GYIMHMIIMHH UCOOT-
nanr (ne N).

2.34. 2"+2""! coHu 6 ra OYIMHUILMHYA UcOoTnaHT (ne N).

2.35. n(n*-1) con 12 ra GYAMHMIOMHM HCcGOTNAHT
(neN).
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3-§. PAIIMOHAJT COHJIAP

Oaamii Kacpiaap ycTHAa amMauaap

3.1. AMaitapHM GaXXapHHT:

a)48—5+i—g; e)%+§%; n)% IIT’
O m-m  9E-ik w ik il
r)é_g+56%; 3)13T73_1?91; °):ls% }I%’
n) 1117102—%; K)115—1+1—59§; n)% 171

3.2. UbonaHnHr KMAMATHUHH TOITHHT:

a) (45%—2%)—(5%+6%)+(102_

5
0 (s65- — 12 (45 1)+ (2015~ 108"~ 5~ 35

(23 =3%) - b5+ 15)- 65—+ ba 550

3 °53 88’
svsl 12 <1 3. 11 13 2
54 15 35 33 "‘)(124+156)9 Iss
g L 28. 17 44 -4
9T . o 2973 o 5T
D 3 l 1_ ) 2 b
15:47 5 9 35

13.47 (L 11
M) 8ic 6 135 33



AmaiapHu 6axapHHI:

3.3 1 1
33.a) 2 5—+5— 2+12_ 6+6 5

1l g-32 51
6) 65 8-3% 5

3
1 48173

B) 25 8-3¢ t5H:
L L4

r)l32 l3 16

5
6)(5%+1817—72%):16§—;
o (125+12-32+22)04 2-0)
nad 63 323418 (11 Lo x%)
5.9(3 2 0% 12 )
o (3§33 +43-3ghfd-23)
9 (5 BeeF 4] bheed)
n23 ek+1k-13(s3-53)

2 44
s 43
4 3 3 2
5 Bt 33+6d 2
1d.,1 ’
16" “3
303,57
T
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1t —gllipp3 72
5 12 4 15 2 3
J) +2<£ 3=,
102 —311 3 4
3 12
9 314162 — 2 2 _61l 3
e)llﬁ 3j 16;L 9 25+l2 612 6‘L
171 —¢ L 52
12 3 3

Ky#naarn MacajlalapHH TeHIJIaMa Ty3UO eYMHT:
3.7. a) UKk¥ COHHUHT ANFUHINUCH 7l ra TeHr. Coniap-

JaH OUpM MKKWHYMCHIAH 44 Ta oprmq Iy connapHu
TOIIUHT;

6) y4yra COHHHUHT MMFMHAMCH 3% ra TeHr. BUpHHYM
COH HKKWHYMCHIAH 513— Ta, yYMHYUCHMIAH 3ca 3% Ta

optuk,. LIy cortapHu TOMMHT.

3.8. Vit yura xoHagaH nOopaTr. BUpHHYM XOHAHMHT 103a-
cH 24:— M2 6ynub, yit 103acCHHHHT :i KMCMHMHH TalUKWI
5Tagy. UKKMHYHM XOHAHMHT 103acH YYMHYM XOHa l03acHra

KaparaHza 8+ M2 opTuK. VIKKMHYM XOHaHHHT I03aCHHH
TOTIMHT, 8

3.9. Yy 6ynak TEMUPHHHT OFUDIHUTH OHMpraivkia
17;— KT. Arap 6UpHHYH OYMTaKHUHT OFUPJIUTHHH 1;— KT, HK-

KWHYH OYNaKHUHT OFUDJIMTUHM 3ca 21— KT KaMaiTHpcak,

yuTa O¥J1aK TeMUPHUHT XaMMacH OUp X1 OFMpiIUKIa 6ynub
KoJlaid. Xap OMp OyMaKHHMHT JacTIabKu OFMpPJIMIMHH TO-
MHHT.

3.10. a) MIxky COHHHHT WHFHUHIHCH 8ll ra, aiflupmacu
3ca 2 3 ra TeHr. Iy coHJIapHM TOTIMHT;

6) MOTOpPJIM KANUK Japeé OKMMH 6?ﬁ.'1a6 15— KM/coaTt
TeITUK OWIaH, OKMMIa Kapild 3ca 8— KM/coaT TEITHUK
6wnaH 1opamm. Japé OKUMUHUHT 're:mumnn TOIHHT.

3.11. Ora yrunaH 24 ém KaTTa. YETHHHHT 1M OTacH
CLLIMHUHT l% KucMHra teHr. Oracu Heva é€ma?
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3.12. KacpHWHI MaxpaXy YHUHT cypaTuaaH 11 Ta opTHK.
Arap KaCpHMHI MaxpaXH YHHUHT CypaTHAaH 3;— MapTa op-

TUK, G¥/ica, [y KaCPHH TOITMHY.
3.13. Uxxu COHHUHI UMFUHAUCH 16 ra TeHT. Arap MK-

KWHYH COHHMHT ;— KMCMH GMpUHYM COHHHUHT ;— KHCMHTa

TeHT Gyca, 1Ty COHJIApDHH TOTIMHT.

3.14. Bearunanrad uuHu 6upuHYM 6purana 36 Kymaa,
HKKMHYM 6puraga aca 45 xynna 6axapaa. Mkxura 6puraga
OMpra uiwiaca, LIy HUIHU Heya KyHaa Oaxapaau?

3.15. Akxu maxap opacuaarn MacodpaHu WYIOBYM MO-
e3mm 10 coatnma, 10k moe3mu 3ca 15 coarna 6ocuO yraau.
Ynap 6up BakTna 6up-Oupura kapab iyara yukca, Heda
coaTAaH KeiuH yuypawiaau?

3.16. bupunyu KyByp OacceifHHU S coatia TyJIAUpaI.
HMxXKUHYY KYBYp Tyna 6acceiiHHM 6 coatna 6yiatagu. Arap
HKKajla KyByp, 6Mp BaKTaa ouwica, OacceifH Heya coaTAaH
kefiuH Tyaanu (bacceitn 61 3aM ne6 XMcoOMAHCHH).

VHIM Kacplnap ycTMAa amMalnaap

AMajUTapHU GaXapHHT:

3.17. a) 4,735:0,5+14,95:1,3—2,121:0,7;
6) 589,72:16—18,305:7+0,0567:4 ;
B) 3,006-0,3417:34—0,875:125 ;

r) 22,5:3,75+208,45—2,5:0,004
3.18. a) (0,1955+0,187):0,085 ;

6) 15,76267:(100,6+42697) ;

B) (86,9+667,6):(37,1+13,2) ;

r (9,09-900252)-(25,007—12,507).
3.19. a) (0,008+0,992)-(5-0,6—1,4);
6) (0,93+0,07)-(0,93—0,805);

B) (50000—1397,3):(20,4+33,603);

r) (2779,6+8024):(1,98+2,02).

3.20. a) 4,06 - 0,0058 + 3,3044895 — (0,7584 : 2,37 + 0,0003 : 8) .
o 0,03625 80 — 2,43 ?

6) 2,045 - 0,033 + 10,518395 — 0,464774 : 0,0562
0,003092 : 0,0001 — 5,188

B) 57,24 -3,55 + 430,728 | 127,18 - 4,35 + 14,067 .
2,7 1,88—-1,336 18 +2,1492:3,582 ’

(6:04-02 (34,06 — 33,81) - 4 )_
r) 52 ( 15 08712 el BT—B15 /3
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3.21. Uxxu coHHuHr Ypra apudmeTturu 36,4. by connap-
HUHT 6Mpy 36,8. MKKHHYM COHHM TOMMHT.

3.22. Ukkuta Kema 3500 T 10KHM M{DKajira €TKa3ulliau.
bupHMHYH KeMa MKKMHYMCHMIA KaparaHaa 1,5 Mapra opTHK
IOKHH MVJDKaJira eTKasraH OyJica, xap .OMp keMa He4ya TOH-
Ha IOKHHM MYJIXKAJIra eTKa3raH?

3.23. Motopiu Kaiiuk okuM Oyitmua 14,5 kMm/coat
TeTUK OWIaH, OKMMIa KapiuM 3ca 9,5 KM/coaT Te3nuK
OmwiaH XapakaT KWwiaau. MoTopiu KaiftMKHUHT TypFYH CyB-
Jard Te3NUTMHM Ba OKUMHUHT TETUTMHMU TOMUHT.

3.24. KeMa okuM Oyiinya 4 coatma 85,6 KM, oKMMra
Kapui 3 coaraa 46,2 kM 1opau. KeMaHUHT TYDFYH cyBAaru
TE3NTUIMHY Ba OKUMHMHTI TE3JTUTMHU TOIMMHI.

3.25. Opanapugarn Macoda 32,4 kM OyiaraH MKKMUTa
axoJIu IMYHKTUIAH OMp BakTAa KapaMa-KapliM HyHainuiga
MOTOLIMKJIYM Ba BEJIOCUIIEOYM HyIra YUKAU. Arap MOTO-
LMK/TYMHUHT Te3JIMTH BeJIOCUITEMMMHHMHT TE3TUIHAaH 4 MapTa
OpTHK, O¥yica, yirap ydpalryHya KaH4YagaH wyn 6ocamgun?

3.26. UxxuTa keMa opanapuaarn Macoga 50,9 xm 6ynaran
HKKMTa noptaaH Oup-6upura Kapab Oup Bakrma ifyira
YUKOA. Arap OMpMHYM KEMaHWHT Te3JMrd 25,5 KM/coar,
WKKWHYMCHHHUKM 3ca 22,3 kM/coaT Oyca, yaap Heya coar-
JaH KeduH ydpamiaau?

HaBspui xacpiuap

3.27. Opnuii Kacp MaxpaXwHu TyO KymaiTyBumwiapra
axpaTull OWiIaH YHM VHIM Kacpra ailaHTUPHHT:

2'5 747 4°8°16°25°25°125 > 40  80°
43 . 431.
200 ° 500

3.28. Onauit xacp cypaTMHM YHMHI MaxpaXura Oyiuii
épmaMmia oAAMH KaCPHHU YHJIM Kacpra ajUIaHTUPHUHTI:

a) 9 . 18 .11.39.30.6.23 Slgil 177 .

157252 2287 65°75 48 48’7 575 * 1500 °

G) 8 .25.47. 263 . 312 . 2L .4 2541 .
) b ’ b b bl b b
5 16 " 32 250 125 625 2000

47359 .3 23
5000 * ~25000
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3.29. Kyiinnaru coHyiap GepuiraH:

L.1.1.1.3.4.5. 127. 15 .9

37476 712732 72154 90’ ’6’45’27

a) Yexm yHIM Kacpra ajUtaHaguraH coOHJiap TYTUIaMM-
HH TY3UHT;

6) UYekcus yHAM Kacpra ailaHaauraH cOHJap TVIUia-
MHHHU TY3HHT.
3.30. Kyitmaarn coHJiapHu AaBpUi YHIM Kacp KYPUHH-
LIMOa €3UHT:
1 14;Z2,13.8 .15.71.1.15.4L.9
8 7 267243 "43°16 “25° 39’ 43°
3.31. /laBpwii UM KACPHH OMIMI Kacpra ailaHTHPUHT:

a) 0,(3) ; m) 13,0(48) 3) 2,(123) ,

6) 0,3(2) ; e) 0,(4) ; K) 2,333(45) ;
B) 0,71(23) &) 0,45) ; n) 41,8519(504)
) 11,(75) X) 3,1(44) M) 35,73(4845)

3.32. UbomaHuHT KMIAMATHHY TOIMHT:

2 08333 —04(6) 1125+ 175 —0416) .
1% 0,59 ’

(3 +2,708333..):2,5

(13 +076) +0,36) 1O R

(231— )138+33 0,09 .
5 :

—

45 15 5
(18 5 —13,777..) 8%
2 +0805 L

5 ®) 5 L 4l

9 0,923 — 0,79) 4

4-§. MPPAIIMOHAJI COHLIAP

Taspnrd. Yexcus naspuii 6§amMaraH yHIM Kacpiaap
UppaLMOHA COHJIAp AeMMIany.

l1-Mmucon 0,101001000100001000001... vppauyoHan
COH 3KaHMHU ucbGotnaaHr. (bupuH4yn OupAaH KeHUH OKTTa
HOJI, UKKUHYU OMpIaH KelMH MKKHMTa HOJ Ba X0Ka3o).
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U c 6 o 7. bepwiran kacp naepuii Ba YHMHT JaBpH n Ta
pakamaaH ubopart, ae6 ¢apa3 Kutaitiuk (teckapu ¢apa3s).
2n+1 unyu 1 HYU TaHnaiiMu3. By Oupnan keitun 2n+1 Ta
KeTMa-KeT HOJIJIap Kenaau:

...100...0 [0] 0...001
nTa nTa

Illy yprama typran 0 HM KapaiiMu3. By Hom ©6upop
JaBpHUHT € Oomnaa, €KM MuMaa, €KY oxupuaa Keaaau. by
XOJUTApHUHT XaMMacuia Oy [aBp aXpaTwiraH HoJjlapaaH
TY3WITaH «KecMa»la TYa xoibnamany. Jemax, nasp ¢akar
HOJUIapaH Ty3WwiraH. byHzaait 6YnuuIM 3ca COHHHHI TY3M-
Jquuvra 3ua. Papa3 HOTYFpH.

2 MU c o1 V2 COHM MPpPallMOHAT COH 3KAHWHU
ncbotnaHr.

U ¢ 6 o 1. V2 paunonan coH ne6 dapas Kuwiaiuk. Y xonna
YHM KMCKApMac OIIUI Kacp KYPUHUILMAA E3UUI MyMKUH:

\/5=:—1"— (*)
(*)IlaH2=’—”52 HU EKHU
m2=2n2 (**)

HM onaMu3. By epmaH m coHM XydT COH 3KaHJIMTH Keanb
yukaov: m=2k, ke N. Byuu ( ** ) ra kyamn3: (2k)*=2n’.
Bbynman »?=2k* uu onamus. Jdemak, n xam xydrt skaH. by
3ca nL”— HHMHT KMCKapMac Kacp sxaHnurura 3ua. @apasumus

HOTYFpH. V2—HppaLMOHAN COH.
VIi+ V2
V3I-V2
I'MHM UCcOOT/IaHT.

4.2. Y7+ 350 + V7 — 5V2 uppaunonan conmu?

4.1. — 2V6 HMHT MppalMOHAT COH 3MAaCiH-

N2 N6—4 V2
4.3 - COHHHM HppaLUOHAIMKKaA
N2 +3 N2-13 ppall
TEKIIUPUHT.

4.4. 0,1234567891011121314... COHHMHI MppalHOHAN
COH 5KaHJIMIMHH UCOOTIaHI (BepryiaaH KeiuH XaMma Ha-
Typaj COHJIap KeTMa-KeT €3WIalH).

4.5. CoHMapHHUHT UppaLMOHAN COH JKAHJIMIMHH HC-
6otTnanr:

a) V13 ; 6) V17 B) V12 ; V2 + 3.
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4.6. a) aBa b coHlap palLMOHAI COHJIAp;

6) aBa b coHnap uppalMOHa COHJAp;

B) 4 paLMOHaI COH, b MppaluoHan coH Oyyca, a+t+b
COHHUHI paUMOHal €KW HMppalMOHAI 3KAHJIMIHA XaKuia
HHUMa AeHMrll MyMKUH?

4.7.a) aBab coHnap palHOHAN COHJIAPp;

6) aBa b conlap HppalLMOHaJI COHIAp;

B) a paudoHan cOH, b MppauMoHan cOH Gyica, a-b
COHHHUHI pauvoHaJ €KM HppaLMOHaN 3KaHJIUIM XaKuaa
HHUMa JAeHMUIl MyMKHH?

4.8. Kacp Maxpaxumard MppaUUMOHAUIMKHH HYKO-
THHT;

V2 . N V2
V" mav OW-w P Thown
r) V3 1) 22 o) 1 :
G+’ 2 +V3' V2+43
" 1 _ 22
R SR s
49. HUdonanu copganamiTHpyHT:

a) V2+V9+4v2; 6)V3i—V5_VI3+ Va8

B) @\’/T+ NI — IT3+4 ﬁ) i 231 3“— 1

4.10. CoHnapHu TaKKOCJIaHT:
a) V2 ++v3 Bavlil; B) V6+2W7Bav10 +V2I;
6) V3++V7Ba2NG5; r v11 sa 5— I3

4.11. Arap ;=VV3 +v2+ VN3 -2

x= WEHVI+ V5 V2 ojmca, —%-2

Ba x’+x udomatapHUHT KMAMaTIapUHU TaKKOCJAHT.

4.12. A= V38 + V1445 + V38 — 31445 ,

p=NT1+4N19-83 3
4—+73
COHJIaDHM TaKKOCJIaHT.
4.13. a Ba b map uppaunoHan coriap GyiacuH. ce (a;b)
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IIAPTHU KAHOATJIAaHTHPYBYU ¢ MppaLlMOHA COH MaBXyl-
JIUTUHM UCOOTJ/IAHT. _

4.14. a) Arap p, g — GyTyH comnap ydyH p+qv¥3=0
6ynca, p=¢=0 6yaMIIMHN KCOOTIAHT;

6) arap p, g — OYTyH coHJap yyyH p>—9¢>=6q 6¥ica,
p=q=0 OYIUIIKHN UCOOTNAHT;

B) arap p, ¢ — OYTyH coHlap yuyH p’— 44 = 4pq
6ynca, p=¢g—=0 OYyAMIIMHKM MCOOTNAHT; , ,

r) a, b, ¢ pauMOHan1 coHiap YuyH a+b \2+c V4=0
6yn1ca, a=b=c=0 O6yUIIMHM HCOOT/IAHT.

4.15. o, B nap MppauUMOHaJ COHJAp, r 3Ca palHOHAl
COH 6yncuH. Kyiiuaarn coHapHMHT Kaicwiapy palMoHall
COH 6YMO KOJHMIIH MyMKHH:

a)a+p; 6)a+r; B)Va; DVr; 1) oa-p;
e)Va+r, x)Vo+Vr?

5-§. XAKUKHUH COHJIAP
COHHHHT MOAYIH
XaKMKHii COH g HUHT MOXyau |a| 6wiaH OearuwiaHagu

Ba Kyiunarmya aHMKJIaHAOoU:

a, arap a = 0 6ynca,
lal = {—a, arap a < 0 6yica,
5.1. Xakukuii COH @ HMHT MOIYJH HOMaH(puUH coH
3KaHMHM MCOOTIIaHT.
5.2. TakkocCJaHT:

a) |8,7|8a 8; m) --3,2| Ba -3,2;
6) 10| Ba 0; e)jalBal;
B) |-15,2| Ba 15,2 ; X) -51a Ba 0 ;
— 3 _£3_.
r)|64|Ba 64 ; 3) |a| Ba a.

5.3. XapdnapHuHr KypcatwiraH KuiimMariapuaa ugoaa-
HMHI KHAMAaTHHMA XHCOOIaHT:

a) |a+2/bl a=-3, b=5; 6) I-a-218l  a=-1, b=-2 ;
o Bl 1 .. [ RN S o . o | [ SO
B) & 4, b=0; 1) TRl a=2, b=-4;

n) (-l-al)*+2|-b a=1, b=2 .
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5.4. Arap a) | a=b, 6)|al =-b O6¥nca, bcoH xaKuna
HUMa Jefuil MyMKUH?

5.5. Arap a) |a=l#, 6) |aj=a B) |b=-b 6¥aca, a Ba
b connap xakuia HUMa Aeiniu MyMKHH?

5.6. MoayJHUHT Kyiiuaaru XxoccaapyHyu UCOOTJIaHT:

a)a<|al; n) latbl <| alHbl ;

6) -a<| dl; e) la-bl < | al+b ;

B) |-a|=| 4| ; X) la+b| > | al-|b| ;
r-la< a<|aq; 3) |la-bl = || al-|bl|

5.7. TeHrIMKHU UCOOTIAHT:

a) |a- bi=la|-|bl B) |a%|=la’=a’

6) }%ll = {% (b = 0) r) la”/=la"=a* ne N.
5.8. UdoagaHu Moryn GenrMcucHu3 E3UHT:
a)pe-2; ) 13x+7]; n) atlal;
0) et ; e) [-3xt+7|; K) 2xt|a-1| ;
B) |-x+3(; X) |-3x-9|; n) 3pglta ;
r) [-x-4 ; 3) Mx|; M) 2x-yt+y
5.9. Udonaun Momyn GeJrMCUCU3 E3MHT;

a) pet1[+pe-1] ; n) |4x-8|+x-2|+|x ;

6) e-1]-2pc+2| ; e) |7x-5|+12x-1|+|x-2| ;
B) [2¢-1|-pe-2] ; X) [Tx+5]-3x-2[+x-3| ;
1) |3x-7|+14x-5 ; 3) 13x-6|+|8x-4|-|13x-20]|
5.10." Udomanu Momyn OenrMcUCHU3 E3UHT:
a)lpx|-%; R) I6x-1|-[x+1]| ;

6) be-31-x| ; e) Ibx-3l-dl-Ix-1| ;

B) be-3-x 5 X) =P +pd-pe-3Yf

D) [pe-3|-bx || ; 3) 13x+1|-pd|-px-2|

5.11. a, b, ¢, d xakKMKuii coHnap OMp BaKTaa HOJra
TEHT 3MACIUTMHU MomyJ Genrucupad ¢doiinananub KaHnait
€3UILI MyMKHH?

5.12. a, b, ¢ coHnapaaH KaMuOa UKKHMTAcCU y3apo TeHT
3MaCJIMIHHY Mogyn OenrucH €paamuna KaHnad €3uil MyM-
KUH?

5.13. a, b, ¢ nap ¥3apo TeHI 3KAHMHMK MOIYJI KaTHall-
raH TEHTCHIMK OWiaH U(OoAaiaHT.

5.14. A(a) Ba B(b) HyKTanap opacumaru Macoda |a-b| ra
TEHT 3KaHWHHW HUCOOT/IAHT.

5.15. TeHICHITUKIIADHHN €YHHT:

a) |x-2|<3; 6) [x+2[<3; B) |3x-1|<4; ) [4x+3|< 3.
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ConBHET OyTyH KHCMH Ba Kacp KHCMH. d HUHT OymyH
Kxucmu ne6, a gaH xarra OyiMaraH 3Hr xarra OyTYH COH-
ra aiTMIaAn. a HBHT OYTYH KMCMHM [a] OmwiaH GenrwiaHa-
JM.

{a}=a-[a] conHM a HUHT Kacp kucmu aeivinaou. {a}e[0;1)
MYyHOcabaT YpHHJIH.

= 6 TEHI1TaMaHW EYUHT.

l-MPlCOII.[4
E uyn . CoHHMHr OyryH KMCMHM Tabpudmra kypa
6< 45 X < 7 6ynmuu no3uM. Bynaax 30 < 4 — x < 35 ékn

—31 < x £ —26 HM onaMu3. XOCWI KWIHHIAH TEHICH3IHK-
JlapAaH MXTUEPMIL 6UTTacH €paaMuaa KoJIrawiapuHHU XOCH
KWIHLI MyMKHH Oynramnuru cabaémm, —31<x < —26 mapt-
HM KaHOATJIaHTUPYBYM Oapua xe R nap OepwiraH TeHT-
JIAMAaHUHT e4uMH 6¥1a onamu.

X asBo0. (-31;-26].
[ 2+ 1

2

2-MHCOIL = 3x TeHIr/TaMaHH €4YMHT.

Eynm x* con[ ]= 3x* TeHrIaMaHUHI eYHMM

x*+ 1
2
6ynacuH.
TeHrnamMaHuHr 4an TOMOHM OYTYH COH OVaraHM yuyH
YHHMHT YHr TOMOHMiaru 3x* coH xaM 6yTyH coH Oymamm.
HeMmak, x* - OyTyH coH. COHHUHT OYTYH KMCMH Tabpudura

. 2x*+ 1 ..
Kypa, 3Ix* —1 < 3 < 3x* TeHICU3JIMKKA €EKM

0,25 < x* < 0,75 TeHrcuanukka 3ra ©6ynamus. Oxupru
TEHICHMATMKHHA KAHOATJIAHTUPYBYM OYTYH COH MaBXYJ 3Mac.
JeMax, TeHIJITaMa €4MMrIa 3ra 3Mac.

5.16. CoHHUHT OYTYH KUICMHUHH TOIMHT;
a)[2,8]1; B)[OI; m[L5; x)[n; u) N5);
. . . . 100
621 DO o025 Yl K[
5.17. XucooGnaur:
g1t 2 6 100
a) 100 [7—] r)[127—]+ 5& X) [ ] 7,

6) [12% + 5%]; x) 8.[3%}; NED

olezllssl ol
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5.18. TeHIrIaMaHH EYHHT:

a) [;x_;_l]=5; B) [2x +4]=-5;
6)[3*-1]=15; N Bx—1]=—4.
5.19. TeHrnaMaHH eYUHr:

a it == B[22
6) [2xFL| - x; ) B+ 1=

5.20. Arap n HoMaHduMii 6yTyH coH 6¥nca, [nx] = n[x]

6YyMILMHY MCOOTAHT.

Huc6art. ponopuus. ®Pous
5.21. Kyitvnaru HucHaTaapaaH NPONOPLIMS Ty3UII MyM-

KMHMH!

a) 42:14 Ba 72:24;: ) 3,521 Ba 2% 13%

6) 78:13 Ba 60:12; r) 0,1:0,02 Ba 4:0,8 ?
5.22. TIponopuMAHUHT HOMABIYM XaJHHH TOITHHT:

-12=43 7L 1 =x-1L-:
a) x:12 44 78 ) 132 0,4 x.17,
=13 (1. S_y. 5.
6) Jc.l7 115 13, e) 10,4 37 Xx: 11°
B) 6%:x= —2— 4,1; x) 156 288 =2,6:x;
r)0,38:x=4% 1%-; 3) 125 1,4=0,75:x.
5.23. IlponopunsaaH X HH TOIHHI:
a) 7x:42=45 27 X) 4x:31=44 11,
6) 84:6x=28 14; 3) 85 17x=105 84;
=71 .,. 1 51 _31,.,3.
B) 21 7 22—.x, H) 6 23 34x.l3,
1 1 _ . gl 42 3.
) l3—3- l?—26.0,2x K) 3,3.73— 47 l7x,
1l 15=42.3 7.1l =53. .
n) 33x.1,5 47.14, ) 319.12 28.0,8x,
1 8§ _1_.5 2 7. _
C) ll? ly STX'?, M) 6? lgx 0,48 1,2



5.24. Kyiingaru TeHIIMKIap €épaaMMia Npornopiysuiap

TY3MHI:
a) 15-42=35-18; B) 2,5-0,018=0,15-0,3 ;
6) 54-55=66-45 ; r) 2L 12=35 41

2 7 7 2

5.25. IponopuusiiaH X HM TOIMHT:
- L 1)) 2 _3 1
a)(4 3,502 —11)) 0,16 _ 32

14 &
x 23 _ 408
4184 4060
6) 1,2:0,3775—-0,2 _0,16: 0,12 + 0,7 .
6% 15% + 08 x ’
25 5 8 17
9 0125¢x  _ (1Z2-3 )-07 ,
(Q —21) g1 0,675 2,4 —0,02’
24 40 16 .
D 0508151575 9.(?_0’945:0’9)'
W Y, - ’ : ’ _ - _3_
l40 48 7
5.26. Kacp xypuHHILKA3 HOAAIAHT:
a) 7% ; n) 6,8% n) 1%—%
6) 0,75% ; e) 0,48% ; K) 4%%
B) 255% ; x) 29% ; n) 2253%
r 300% ; 3) 42-% M) 0,099%
5.27. ®onsiapia HdonalaHr;
a) 0,5; n 4> u) 152;
: 1. 7.
6) 2,15; e) 14?, K) 443 ;
B) 1,75; Xx) 43 ; ) s%
r) 3; 3) 5,7; M) 0,79
5.28. a) 1 HuHT 413 q) 3,2HuHr 1,28 ra;
6) 3HMHTr Sra; e) 15 HHUHT 18ra;
B) SHHUHT 2Ta; X) 0,43 HUHr S5ra;
r) 12,5 Huur 50ra; 3) —% HHUHT —g ra

NPOLEHT HUCOATHHHN TOIHHI.
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5.29. g HuHT p % VIHU TOTHMHT:

a) a=75 p=4; B) a=330 p=18;—;

6) a=84 p=15; r) a=82,25 p=160

5.30. p % n a ra TeHr OGYIraH COHHM TOTIMHI:;

a) p=125 a=155; B) p=0,8 a=184;

6) p=40 a=12; r) p=15 a=1,35

5.31. ITon cuptvHuHr 72 % nHM 6y yuyH 4,5 Kr 6YEK
Ketau. ITONHHHT KOJMTaH KHCMHHH OYsIlI yUyH KaHya OVEK,
Kepak 6ynagn?

5.32. Tirpn TypTOYpuakHMHT 3HM 20 % y3aiTUpWION,
Oyiiu 3ca 20 % KMCKApPTHPWIIHW. YHHUHT 103aCH Y3rapaiu-
MHU? Arap Varapca, KaHnmai yarapanou?

5.33. Nwun vz xyHupa 360 1a neran Tadépnaam Ba
KYHJIHK pexaHu 150 % ra 6axapnu. Murun pexa 6yitnya
OMp KyHIa HeuTa OeTal Tai€pnalud Kepak 30u?

5.34. MeBa KypuTWIraHaa y3 OFMpJIUTMHUHT 82 % HMHM
HyKoTasu. 36 Kr KYpUTHITraH MeBa OJIMIL YUYH Heda KT Xy
MEBa OJIMIU Kepak?

5.35. 10 % ra ap3onnaurrupuiraH Tosap 18 cymra co-
TwiaKu. ToBapHUHT gacT/1abKy HAPXMHW TOIIMHT.

5.36. 3aBonm Oup oitma 3360 Ta MalMHa MIUIA0 YHKa-
pub, pexann 140 % ra 6axapou. 3aBoxn pexxara Huc6aTaH
HEYTa OpTHK, MalllMHa MILUIa0 yuKapraH?

5.37. Tirpu TYyprOypyak Ba KBaApaT TEHI IEpPUMETpPra
sra. Tyrpu TYpTOYpyakHuHr y3ywmmrd 120 cM, 3HHM 3ca
OyituHMHT 35 % wira TeHr. KBaagpaTHHHI TOMOHWHM TOITHHT.

5.38. Tyrpu TYpTOYpYaKkHUHT 3HHU 180 MM 6Yub, Oyiiu-

HUHT 5~ KMCMHHU TalIKW 3Taau. YYOYpYaKHMHI TOMOHM
TYFpu TYpTOYpuYak OVitMHWMHr 20 % ura TeHr, I03M 3ca
TYFPH TYPTOYpYaK IO3MHMHT g— KMCMHUra TeHr. Yubypuak-

HMHT 1y TOMOHTIa MOC OajlaHAJIUTMHU TOIIMHI.

5.39. IllaxmaT TypHupuaa 16 ViiMHYM MIITHPOK 3TAH Ba
Xap 6up yiMH4mwiap Xybmivru ¢gakar OMp NapTHsa laxmar
yiHagy. YitHanraH naprusuiapHuHr 40 % uaa gypaHr Kain
stwigyn. Heura naptysina ranaba xaig stwiraH?

5.40. Maxcynomiap Hapxu p % ra ap30HIalITHPHICA,
aXOJIMHUHT COTUO OJIMII KYBBAaTH Heva % op1ann?

5.41. Yaywinru 19,8 M OynraH apkoH HMKKM Gylakxa
Oynuuoy. bynaknapaaH OMPMHMHI Y3YHJIMIM MKKUHYMCH-
HuxugaH 20 % oprtuk 6¥nca, xap 6Up GYJIaKHUHT y3yHIH-
MHHU TOITUHTI.

5.42. Yaynnuru 19,8 M 6VaraH apkoH HMKKH Oy1axkka
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6ymunnun. bynaknapaaH GUPUHUHT Y3YHJIMTH UKKWHYHCU-
Hukunad 20 % kam 6yiaca, GyIakiapHUHT Y3YyHJIMIHMHU
TOIMHI.

5.43. Tomonnapy 9 cMm Ba 7 cM GynraH TYrpy TYPTOYP-
YaKHMHT TOMOHiapH 10 % ra oprTupwica, TYFpu TYpTOYp-
YaKHMHT 1034 Heda ¢prousra optaau?

5.44. Tyrpu TYpTOYpYaKHMHT ToMOoHIapu 10 % ra opt-
TUPWICa, YHUHT 1034 Heya ¢ousra opraaun?

5.45. Tyrpu TYpTOYpuYakHMHI TOMOHJIapu 10% ra ka-
MaiTHpWica, YHUHT 1034 Heda ¢on3 KaMasaau?

5.46. Tyrpu TYpTOYpYaKHMHT KatTta TOMOHM 10 % ra
KaMaiTupuwin6, kuyuk ToMoHu 10 % ra oprTMpmica,
TYFpHM TYPTOYPYAKHMHT 103U KaHOai y3rapanu?

1 M ¥# c o Y3rapyBuM MHUKIOPMHUHI GOLUIaHFUY
BaKT MOMeHTH =0 naru xuiMatu A, ra TeHr. Arap A
MUKIODHUHT KMHMAaTH ! BaKT OpaIMFMaa p % ra optub
TypuiIX MabiyM O0ynca, 4 HUHI nf BaKT MOMEHTHIAATU
KMiAMaTuHU TomuHT (Oy epaa n = ().

Euuin. A HMHr nf BaKT MOMEHTHIArM KMIAMaTHHM A
6wran 6enrwiaitimk. bouwtanruy BakT MomeHTH t,;=0 ma A
HUHT KMIMaTH A, ra TEHIIMrugaH ¢pornanaHub, BaKTHUHT
1 =1t MoMeHTHIa A HUHT KMHMaTH KyHuaarura TEHIJIMIH-
HM TONaMM3:

A=A+ gs P = (1 f)-
Y Xonna A HMHT £,=2f BaKT MOMCHTHJard KUiMaTu

- A = 2
4=+ p= (14 )
ra TeHr 6ymamgu.
Iy tapana naBom 3TM6, A HUHI ¢ =n'f BaKT MOMEHTH-
Jaru KMuiMaTtu
= 2V *
A4 (g ©
ra TeHr OYJIMIUTUTUHMA TOINaMM3.
(*) dbopmyna mypaxkab gous gopmysacu nerwnanm.

2 - M ¥ ¢ 0. OMoHaTyH 6aHkka 20000 cym myn Kyiou.
OpanaH TYpT ¥Mn yTrad, y y3ura TETMLUIM OYiaraH xamMma
IMyJTHU Kaiitapu6 onmu. Arap GaHk iwinra 3 % doiina
TyJ1aca, OMOHaTy¥ GaHKIAH Heya CYM ITyJl oJiraH Ba KaHya
tdoiiga xypran?

Eyun. By Mucosnaa A y3rapyBUMHUHT KMHMaTIapy mya
MUKIOPHIMP. ¢ BAKT OpaIUFM 1 #wira TeHr. p 3ca 3 ra TeHr.

A HUHr OONUJIaHFMY BakKT MOMEHTHAArH KuiMaTu
A,=20000 cym. busmaH A HUHr 4f BaKT MOMEHTHIAru
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KuiMaTH A, HH Ba A-A, HM (doinaHn) Tonuu Tanab
KWIHHMOKAA.
Mypakkab ¢ous dopmynacura Kypa:

4= 4 (1+ 2} = 20000 {1+ ) = 29 510,

A, — A~ 22510 — 20000 = 2510.

X a B o 6. Omonatyn 22510 cyM niyn onrad. Poiina
2510 cim.

5.47. Xank 6anku itmura 20 % doitna tynaiou. Omo-
HatyM Kaccara 15000 cym xyitmu. Mkku ifwngaH KeduH
YHMHT KaccajlaTu Iyau Heya cym 6¥1anu?

5.48. Xank 6anxu iiwinra 30 % coiiga Tynaitny. OMoHatra
KYHWIraH Imys Hevya HuwinaH KeiuH 2,197 mapra kymasanu?

5.49. Mawiym 6Up MUIHHU MKKMTA 3aBOJ OMpraiukaa 12
KyHaa 6axxapanu. Yiap MKKM KyH GuMpra uuuiarady, 6MpuH-
Y{ 3aBOA MUUIaMail Kyiau. Arap MKKMHYHM 3aBOAHUHT HII
YHYMIOPJIMTH OHpPHMHYHM 3aBOA Ml YHYMIODJIMIMHHHT

66% % WHM TAlUKWUA KWICa, UKKMHYH 3aBOJ MIIHHM Heya

KYHIaH KeWHUH Tyratagu?

5.50. Caitéx MexMOHXOHA/JaH BOK3anra Kapab wyiara ym-
K16, 6MpMHYM coatna 3 kM ityn 6ocou. Iy Teanukna opca
noe3ara 40 MMHYT KeYHKHO KOJMIUMHM TYIIYHHO eTray,

y¥3 TE3IUTMHH 33L %ra oprtupau. Hatuxkana y Bok3aira

noe3n XxyHalumaaH 45 MMHYT OJLIMH eTHO Keaau. MexMoH-
XOHaJaH BOK3airaya OynraH iynHu (MacodaHu) Ba caiéx,
ury #yiaHM Heda coataa 60cub VTraHMHM aHMKJIAHT.

5.51. 16 GwiaH HOMAawIyM COHHMHI aiMpMacH yaap
WHMFMHIMCMHUHT 60 % ura teHr. HoMawIyM COHHHM TOIMTMHI.

bupop coHHM OepuiraH coHlapra nNpornopuHoHa OyraH
6ynaxapra 6yauiI yyyH OepuiaraH COHHM 1y COHJap Hu-
FUHIMCcHMra OYNuLU, HATHXAHU 3ca Gepuirad COHJIApHWHT
xap Oupura KynmauTMpH1L Kepak.

3 -MHucon 24 uu 3:4:5 uucOatna GYNMHT.

24 = 3= 4= 5=
Equm.m—Z, 2:3 6, 24 8, 2-5=10.

XaBob6. 6; 8; 10.

bupop coHHH GepwiraH COHJiapra TECKApu TPOIOPLIM-
OHaT O6YynraH Oynakiapra OYIMII y4yH, LIy COHHU Gepwi-
raH COHJIapra TecKapM COHJIapra TYFPM IPOIOPLMOHAN
6ynaran 6ynakiapra 6yiviu eTapiu.
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4 M ucCoOI 24 Hu 3 Ba 4 cOHIAapUra TecKapH
MnporopunoHan 6¥naknapra GYaMHr.

E 4y u . 3 Ba 4 ra TecKapH COHap: ;—Ba i—. 24 Hu ;—:i—
HHcOaToa Oy 1aMu3.
1 1 _ 7 24 _ 24 12 3 o
L+ =1L 24 — 24 1o -
3 s BT 7 6yiraHu yuyyH Kyiuaa

ruiaapra sra 6¥namMus: % - A2 = 976 =132

1 24 12_.72_102_

s 7 7
KaBo6: 133— Baw%

5.52. 150 coHHH 2:3:5 HucOGaTga OYAMHr. DHI KaTTa
OYJIaKHMHI 3HT KMYMK 6yIaKkka HUcOGaTHHUHT 10 %M HuU-
Mara TeHr?

5.53. 1800 counu 2:3:5 connapra TeCKapu HpOIOPLHO-
Hal HucOataa OYaMHT.

5.54. 1554 counu 1:2 Ba 7:2 HucOaTnapaa 6yuHT. Xo0-
cw1 6yaraH Gapua 6ynaxiiap WMruHaMcH Humara teHr? ly
XaBOOHM OF3aKM TOIHII MYMKMHMHU?

II1 6 0 6. KOMILIEKC COHJIAP

1-§. AITEBPAMK HIAKIIJATH KOMIUIEKC COHLJIAP BA
YJIAP YCTHIA AMAILIAP

z=a+bi 1)
KYPUHHUILKIATM COH KOMIUIEKC COH Heiwianv, Oy epha
a, beR, [ 3ca i’=-1 TeHrIMK OWIaH aHUKJIaHaZUTaH
MABXyM OUpAUKIMD. a COHM Z KOMIUISKC COHHUHT XaxuKui
KUCMH, b 3ca z KOMIUIEKC COHHHMHI Maeéxym KUcMH 1eb
aTajlaiyM Ba MOC paBHiia a=Re(2), b=Im(z) KYpUHHLLIA
oenrwiaHany. Komruieke coHHUMHT (1) KypuHMLIIAryd €3y-
BM YHHMHT ajire0pauK LUAKIH JeHAIagu.

Arap MxKMTa Z=a,*tbi Ba Z=a,*b,i KOMIUIEKC COH-
HMHT XaKMKHil Ba MaBXyM KHCMJIapd MOC DaBMILIA TEHT,
AbHU a=a,, b=b, G¥nca, ynap TeHr neAnnany.

ManxyM mcmapm-mx-[r Hiropacy OwiaHruHa 6up-6u-
puaad ¢apK KWiaaMraH Zz=ag+bi Ba Z,=a-bi KOMIUIEKC
COHJTap KyuimMa Komniexc comap neﬁwlalm.

Z KOMIUIEKC COHTa KYuiMa komnaexc coH Z OwaH Gei-
rMIAHAIH.
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Anre6pauk wakiaa 6epuiraH KOMILUIEKC COHIApP yc-
THIA aMaju1ap Kyinnarm kouaanap 6yinya 6axapunaiu:
(a, + b)) t(a,+ bi)=(a, ta)+ (b, £b)j; (2)
(a,+ b)) (a,+ bi)=(aa,—bb,)+(ab,+ahb)i 3)
a + b,i_(al +bi) - (a,— b)) _aat bb, ab—ab, 4
a,+ bzi—(a2 + b)) - (a, — b)) B a}+b  a;+by r®
1 M u c o n. KoMIiuiekc COHJIApHUHT XaKMKWil Ba
MaBXyM KMCMJIADMHH TOITMHT:
a) z=3+0,5i; 0)z=2-4i; B) Z=-9i; r) z=8.
Xapo6: a) Re(z)=3, Im(z)=0,5 ;
6) Re(z)=2, Im(z)=-4 ;
B) Re(z)=0, Im(z)=-9 ;
r) Re(z)=8, Im(z)=0
2 M M ¢ o a Kyitmmaru KoMIuleKc COHJap ¥3apo
TEHTMH:

a)z, =~ +V9i a 22=—%+3i

1
3
6)z=—;——i*\’ﬁ Ba z,=0,25 — 3i?

1

Eunin. a) Re(z)= —; Ba Re(z)= —% Jlapra 3ramus.

Re(z)#Re(z,) 6ynranu yayn z#z,;

6) Re(z) =i-= 0,25=Re(z) sa Im(z)=V81=
-3=Im(z) 6¥nranu y4yyH z=z, 6ynanu.

XaBo6: a) TeHr amMac; ©) TeHr.

3 Mucon z=32i B z=1+3i KOMIUIEKC
COHJIADHUHT

a) WMFMHAWCHUHU;

0) aiimpmacHHM;

B) KynaiTMacHHH;

r) 6yIMHMAaCMHU TOITMHI.

Eunir. a) z+2z=(3-20)+(1+3)=3+1)+(-2+3)i=4+i,

0) zl-zz=(3-§1)-(1+31)=(3—1)+(—2—3)i=2-5i;

B) 7'z, oM tonuuma (3) ¢opmynanaH oinanaHuIL
3apyp, amMmmo (3) dopMmynanum €nma cakjiaiupa 6upo3 Ku-
AMHYWIMK TyFWiuuM MyMkuH. Iy ca6abau, z-z, vy To-
nuupa i*=-1 3KaHMHM 3bTHOOPra OJNHMO, KyNXamiapHU
KYTIAWTUPMLU KouaacuaaH ¢oiaaiaHuill MyMKUH:

2 2=0320(1+3)=3 1+3 @Bd—2-1-2 3B)=
=349/—-2i—62=3+7i—-6 (—1)H=9+7i;
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2,
r) —' HM Tonuuuga (4) dopmynagaH ¢oiiaataHaMu3:

z 3-2i _G-2(-3 3-9i-2%-6_3-1i _ .
Z 1+3 (+3ma-3m v+x 10 oF

1.1. KoMIuiekc COH 7 HUHT XaKukuilt KuicMu Re(z) Hu

MaBXyM KMcMH Im(z) HM TonuHur:

a) z=-5+8i; n) z=0,5+3i 3) 8i;
6) z=6+—;i; e) z=2+0,3i ; u) 4;
B) z=-15+2i; &) z=-4,1+2i ; k) 0;
r z 7+—;1 xX) z=-3-4i M) -3
1.2. Arap:

a) Re(z)=-4, Im(z)=8 ;

6) Re(z)=0, Im(z)=1,2;

B) Re(z)=1,2, Im(z)=0;

r) Re(z)=0, Im(z)=0

6¥nca, z KOMIUIEKC COHMHH aireOpauK 1IaKiaa €3UHT.

1.3. TeHr XOMIUIEKC COHJIADHM TOIIMHT:
Si5 6) 0,543 B) +2i;
n)«!‘—«f—li; e) 3-4i

1.4. a) Komruiekc con.napnaﬂ KalCHJIapH TEHT:

8) 3i; 6) -4+5i;8) L+i; 1) —L-8i; m) 0,3)+i;
e)—%—\/'6_4i; x()‘\l_z”

6) (4x-3y)+(3x+5y)i =10-(3x-2y-30)i Oynmca, x Ba y

a) —-+ r) V9—4i ;

JIapHH TOITUHT.

1.5. Arap:

a) z=-3+5i ; o) z=-3i; 3) z= +3 4i ;
6) z=3-5i ; e) z=4,2 ; K) Z —0

B) z =-3-5i ; &) z=4i; n z —\I@l+4t

r) z=3+5i; xX) z =4,(3) M) z =-0,(3)- 2 ,(3)i

6¥nca, Z HU TOMHHT.
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1.6. IMFUHAMHHU TOMMHT:
a) (-3+20+4-); 1) (1,4-3)+(2,6-4i)); 3) 8i +(4-6));

6) (4+50+(4-50); ¢) (3+8i)+(3-8i); K) -157 +(-4+5i);
B) (5+2)+(-5-2i); &) (-7+3)+(7-3i); 1) (14+20)+8;;
r) 4+(-3+; x) 4,3+(1,7-93); M) 81+4+(43-17)).



1.7. UMFUHAMHY TONUHT

) (152 1524 (152 1502))

6) (cos’a+1 sine)+(sin’a+i cos?a) (aeR) ;
B) (0,(3)+i- 1,(5))+(0,(6)+i-1,(35)) ;

1) (Re(1+2i)+150)+(3-i- Im(1+2i))

1.8. AiiMpMaHH TOMHHT;

a) (-5+2i)-(8-9i) ; o) (32+4,(5)9)-(32+) ;

6) (5+217)-(9i+8) ; e)(l V2 , 1=V2 ‘f_) 1+

B) 4-(42-3) ; 48~ (1502-1)

r) (14+3H-21+3) ; X) i-(3i+8)

1.9. KymaiitMaHH XHUCOOIaHT:

2) G+50Q+30; 1) (S+)(E—0;  3) (5-2)2i+3) ;

6) (4+70Q-D; &) G-+30(-+4,70; ) (-3+)(3-i) ;
B) (5-3)(2-50); ¢€) (2+3)(2-3)) ; n) 0-(4,5-) ;

0) (-2+)(7-3i);  x) 4-(8,3-)) ; ) (3 —0,3)-i.
1.10. Ukxu KOMILTEKC COHHUHT OY¥JIMHMACHHU TOMHHT:

a) Lti 5-4i.

=55 D35 Yi-75 W3p

3—-4i. —~7+2i . 4—1 1+4i.
Oyv; V5= ¥ O
2+31. 3 ] 311 . |
it oizds o Fh w ks
L+ 2i 3i 14+, 1

r 3 Wi ow BEL gy e

1.11. Kymma KOMIUTEKC COHJIADHHHT KYyTiaifTMacH 1iak-
quga €auHr (Oy epaa a, b e R):

a) a*+4p o) 3a*+458; x) a»+336* (neN) ;

6) 9a2+258; ) 104568 ; n) a"+b* (k, neN) ;

B) 8a2+1652 ; &) 11a2+48% ; M) V3a*+b? ;

r) 81a+5% ; x%) l3a“+29bs H) 9G35

1.12. MaBxyM OupnuK i HHHT KyWHIATH Japaxaiapi=u
XHCOGNAHT Ba Xy/10Ca YUKADHIHT:

a) i'; B) Py 1) P&, )P; mit;

6) 2. 1 #; e F;x) Py, MM
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1.13. AMannapHu 6aXXapHHr:
a) -3i+5+8i(3-0); 1) (5-3)(4+i)+15i;  3) 3+5/+2i9%;
6) (4+20)(-1-3)+5-8i; €) 16- (15-D)(1+0) ; K) 35-R00+j19%;
B) 3i(1+)+3i(3-); &) 4(0,5-2,5)(3+N+5i; nm) 20(3+58);
D) i(5-20+i(9-87); X)) 4,2(3-D(1+)+2+3i; M) 20022001959,
1.14. Xucobnaur:

2)@3006-2). 1L 13 ey ]

S S A SN ] 3+_4i;_
6) G- 0(14:3:) . o) 3+5 22+13z, x) 2=3 2+3 +1+f.
D e O Teat rae VA I
)—(120(33;’); x) 1o+ S o wea-in+i

1.15. AMayutapHy 6aXapHHT:

a) (3-2i)? ; m) (3+2)*-(3-2))
6) (4+30)? ; e) (-3+50)+(-3-5i)
1 —2i\?2 e+ 1
B)(1+il) €) (F—l)
1+i\? 4+
r)(l—lt) X) (3—54)

2-§. KOMILTEKC COHHUHT TEOMETPUK TACBHPH BA
TPUTOHOMETPHUK IIIAKIN

Z=qg+bi KOMIUIEKC COH MKKM XWI ycysl OMIaH reoMeT-
PUK TaCBUPJAHUIUM MYMKUH:

1. z=a+bi xoMriutekc coHra xOy neKapT KOOpAHHaTaIap
cucteMacunaru (a;h) HyKTaHU MOC KYIULI MYMKHH.

Xap Oup KoMIulekC coHra xOy TEKMCIUKHHMHT ¢akaT
6uTTa HyKTacM Moc Kenaad Ba, aKCMHYa, XxOy TEKHUCIUK-
HUHI M(a;b) HyKracH 6uTTarnHa z=a+bi KOMIUIEKC COH-
HUHT TeOMEeTPUK TacBUPH Oynamu (3-pacm).

y
pheeeereeee o M(a;b)
Ol a —x

3-pacmM.

Iy myHocabar OwiaH, xOy gekaprT KOOpOMHaTalap
CUCTEMACHHU Komnaexkc mekucaux ne6, Ox YKHU Xakuxui
Yk, Oy ¥KHU 3ca Maexym YK ne6 aTaur Kabysn KWIHHTaH.
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2. z=a+bi xoMiuiekc coH x(Oy mekapT KOOpAMHAaTalap
cHcreMacHaa 6ollM KoopAMHaTarap Gowraga, OXMpH 3ca
M(a;b) HyKraga OynraH BexTop OwriaH TacBHpJIaHAIHA
(4-pacm):

'y

M(a;b)

4-pacwm.

By BeKTOp Z KOMIUIEKC COHHMHI paavyc-BeKTOpH ned
affTwiagy. YHHUHT Y3YHIHTH 7 KOMIUIEKC COHWHMHI MO-
Oyau pehnnand Ba |z| €kM r OwiaH GenrwiaHaiu:

| z| = r=a?+b>. 5)

KoMiuteKC COHHHMHI MOOY/IH YYYH KYAWUIAarn TeHITUK-

Jlap YpUHIH:

|z zl=1z| |1z] ’—Z‘-F’%’ (z#0)

Z KOMIUIEKC COH paguyC BeKTOPMHMHF Ox XaKMKU
YKHUHT MycOaT HVHaIUIIY 6WwiaH XOCHI KWIraH Oyp4yaru z
KOMIUICKC COHHMHT apryMeHTH nedwiany. KoMIiuiexc coH-
HMHI aprymMeHT/JIapH 4dekKcu3 kim O6ynnb, ymap 6up-6upu-
JaH 2n ra Kappaim coH O6wiaH dapk Kwiagu. b3 xoM-
IUIEKC COHHHMHI apryMeHTH IeUWIraHaa, apryMeHTHMHT
[0;2r] opanukKa TeruuUid 6yaraH KMHMaTHHM Ha3apaa Ty-
TaMHu3 Ba Oy kKuiMaTHM arg(z) €xu ¢ OwiaH Gearwianmms.
arg(z) HA ToNMLUAA YHMHF TabpudUIaH Ba

. b
s e =

¢ |7a' _ |te(arg(2)) = tge =£,
Cos 9=|7  EKM |@e[0;2n] (6)
9 (0;2n]

KYpHUHHLLLIArH cHUcTeManaH doitnaranwiagu (4-MHcoa Ba
5-Mucosra KapaHr).
7=a+bi KOMIUIEKC COHHMHI TPMIOHOMETPHMK IUAKIM

KyHMam KypyHUILTA 312
z=r(cosp+ ising) . )

(7) na r=a? + P (z HMHr MO@Y/H) Ba @ - KOMIUIEKC
COHHHHI apryMEHTH.
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1 - M 1 ¢ 0 1. KoMIUIEXC TEKHCIHKHHHT Z KOMIUIEKC
COHIa MOC KeJIYBYM HYKTACHHU fAICAHT: Zz=2+3/.

Eunm. a) Re(2=2, Im(2)=3 G{mrann y4yyH Oy COHra
KOMIUIEKC TEeKHCIMKHMHr M(2;3) HykracM Moc Kejlamu
(5-pacm): ~

3 oM(2:3)

1 :

ol 1 y) “x
S-pacm.

2-MHUCON z= 3 — 2i KOMIUIEKC COHTa MOC KEJTYBYH
BEKTOPHH SICAHT.

Euum. z = 3 —2i KOMIUIEKC COHIra MOC KeJyBYM
HyKTaHH Oeirwiab, xoopauHaTaiap GolHHM Oy HyKra 6u-
JIaH TYTAIUTHPYBYM BEKTOPHM fAcall kudos (6-pacm):

yT .
5 ,

6-pacm.
3 - M u c o KoMIUiekc COH Z HUHT MOOYIMHH TOITUHT;
a) z=3-4i; 6) z=1-3i; B) z=cos’a+i sina (o R); r) z=3.

Eupur.

a) |zl =37+ (=47 =5 6) |z|=T"+ (=3) =IG;

B) | z| =V(cos’a)? +sina = Vcos‘o + sino. ;

r) | z|= V3+ 0= 3.

4 - M ¥ co 1. KoMIuiekc COH 7 HUHT apryMeHTH ¢ HM
TOITHHT:

a) z= 100;
6) z= 100 + 100s;
B) z = 1004,

—_ 93 ., 9.
r) z 5 + 3 I
m z= —100.

Eunii. (KoMmiekc COHHHMHI apryMeHTHHM aHMKJIall-
Ia, gactinab LIy COH panuyC-BEeKTODMHH CXeMaTHK sicab
OJIMLI TABCUA ITWIANM).

44



a) KoMmiuiekc cOH apryMeHTMHHHr Tabpudura kypa,
©=0 (7-a pacm).

6) 1-y c y 1. OAB Tyrpu Oypyakiu yYOYpYAKHHHI TEHT
€M y4ybypuak (7-0 pacM) skaniuMrugaH ¢oiaanaHcak,
¢=4 IKaHu Kenub YMKAIu.

2-ycyn |zl = 1002 + 1002 = 100~2.

SO Toova 2
100 _ V2

- _n
SO To0vi~ 2 (TP
ge [0; 4£]c [0:2n)

wo- 8-

g [0, 2—] c [0;2n)

B) KoMiuiekc cOH apryMeHTHHMHr Tabpudura kypa,
= 7“ (7-B pacm).

J-ycyn =>0¢=

L4
i

r) ¢ = — 0 3KaHugaH oiinaraHaMun3.

Iz|=|—92—‘/3+ %i'= %I«li+il=%~\f<v3)2+ 12=9

O6yarann yyyH OZA TYrpu Oypyakim yubypuaknmaH (7-r
pacM):

9

=424 _2 -1
mb=%z-"972

04 28 3

=04 _ 2 _~\N3 =I
cos 0 07 5 ) )::»(p 5

.t
96[0,2— ‘

Jlemak, p=n-9=n—L=30

1) KoMmnekc coH apryMeHTHHUHT Tabpuura Kypa, g==x
(7-n pacm).

a) y 6)
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B) 1Y r)
y
1 2 2 _%
100 N
N 5 An Ne .
0 x _on O x
2
II) Ay
JVARY: ,
—100 o x
7-pacM.

5-Mucon z=1— i HHAHT apryYMEHTUHH! TOIIHHT.
Eunm. By coHHMHr apryMeHTd ¢ aeiwmmk. (6) ra xypa

tgp = _T = —1 Ba ¢e[0;2n] ra sramms. tgp=—1, @< [0;2xn]

mapmiap YpyuwiM 6yiaguraH ¢ HU pacMiaH doitnanaHub
TolmaMu3 (8-pacm):

8-pacM
=&, _Tn SV R 1
(|>2+4 4(em(p 2n y) 4).
XKapo6: &



6 M ¥ c o n CowiapHd TPHUIOHOMETDHMK 1IAaK/LIa
€3UHT:

a) z,=3+3i; 6) z,= 5i

Euyuui. a) 7, COHHHHHT MOIYJMHH Ba apryMeHTH ¢
HM  Tomamu3. Re z|)=\/§, Im(z,)=\/§ 6ynraHu y4yH
| 2 | =\32 + V3)? =243,

l we- 1_3 ’ n
CHCTEMallaH @ =~ HU TONaMH3.
¢ € [0;2n]

Jemak, z= 2\/§(c0561 + i sin61).

6) z=>5i uuxr momynu |z |=|5i|=V0?+ 5?=5 ra renr.
Z,=5i HUHI palyc BEKTOPH MaBXyM YKHMHI Myc6aT Kuc-

MMIA ETTaHM YYYyH ¢ = ;‘— Oynanu (9-pacm).

y 1

0 x

9-pacMm.
= _T + i sin&
Iy cababnu z, = 5 (cos > 1sm2 )

2.1. KoMIulekc TEKMCITHKHHUHT Z KOMIUIEKC COHI2 MOC
KCIIYBYH HYKTACHHH SICAHT:

a) z=1+2i; p z=24; 3)z=0; H) z=2+3i(1+2));
6) z=-142i ; e) z=1 ; K) z=3-2i ; o) z=i -4i(1+i);
B) z=-1-2i; &) z=-2i ; n) z=-3+2i ; n) z=i**i° ;

D z=1-%; X)z=1l; Mz= ‘17_2_; P z=cos31+i smT"
2.2. 7 KOMIUIEKC COHra MOC KeJIyBUH BEKTOPHH SICAHT:
, . +i
a) z=2+3i; n) z=3i; 3) z=0 H) z= ll_—:;

0) z=2-3i; e) z=—4i ;x) z=-3+2i;0)z=(1+i)(1+2i);
B) z=-2+3i; &) z=2 ; ) z=3-i; n z=(1-DH(1+))
r) z=-2-3i; X) z=—2 ;M) z=N4; p) z=P-4i
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2.3. zZ KOMIUTEKC COHHHHT MOIYJIHWHHU TOITHHT:

a) z=3+4i ; n) z=3+43i ; 3) z=cosa+isina (aeR);
6) z=-3-4i ; e) z=1+23F 1) z=l+icoskx (ceR) ;
B) z=1+V8i g) z=1+i ; n) z=Q+3)(34i) ;
r) z=2N2+i X) z=N2+i; M) z=h81+3V;
H) z=-4 ; o) z=bi, beR; n) z=i p) z=0.
2.4. z KOMIUTEKC COHHHHI apTYMEHTHHH TOITMHI:
=1 1 =@ il_L . =1 -
a)z\/_+t n) z 5 +12 ;3 z=1;
6) z=‘i—_+;%-; e) z=-23 i; K) z=i;
B) z=3i ; 8) z=-V6 —6i: n) z=-1;
r)z=3; X) z=‘;—§—%i; M) Zz=-i.

2.5. KoMIuieKC COHHH TPUTOHOMETPHK 1AK/IAa E3MHT;

a) z=-1-i; n) z=-2; 3) z=1+i; H) z=2i ;
=1_7 =y - =_J_ 'I\I_j _l_ 'l_'
6) z=1-i; e)z=i;, K)z +: o)z—ﬁ+12,

B) z=\3+i; &) z=1; n) z—‘l_3 +:‘j_l n) z=
r) z=-1+3i; %) z=-i ; ) z=§————2—z; p)z=-V6 —6 i.

2.6. z=—3—4i HM TPMTOHOMETPHK ILIAKJIIA €3UHT.

2.7. z =cos*——2i sin-— uu TPUIOHOMETPMK LIAKIIA

. 4
€3UHT. 4

28. z =—cosl7 +i smﬁ HU TPUTOHOMETPHMK HIaK/1aa
€3UHT.

2.9. z=2+V3+i HY TPUrOHOMETPUK LIAK/I]A E3UHT.

2.10. z=1+cosp+ising (—xn < @ <T) HU TPUTOHOMET-
PMK LLAKJIIa €3MHT.

3-§. TPHTOHOMETPHK HIAKIIA BEPUWITAH
KOMILIEKC COHJIAP YCTHUJIA AMAJLIAP

Arap z=r,(cosp*i sing) Ba Zz=r,(cosp,*i sing,) nap
TpHI‘OHOMCTpPlK lIaKiaa €3wiraH KOMILTEKC comiap éynca,
KYIWIaru TeHIMKAAp YpUHIY GVianu:

z, z=r r(cos(9,te,)tisin(g +o,);

- = Zi(cos(p,—9,)+i sin(p,~¢,), (z,%0).

r
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Arap Zz =r (cos@+i sing) TPUrOHOMETPHMK lUAKJIAATH
KOMIUIEKC COH 6ynca, z"= r "(cosneg+i sinng),

"\/E="\/;(cos @+ isin 94-’12—1‘7'—') k=0,1,2,- - - ,n-1

TEHIJIMKJIAp YpUHIU OVnanu.

Arap papaxara Kytapuu ¢opmynacuna r =1 6ynca,
(cosg+i sing)"=cosng+i sinng MyaBp dopMynacu Xocun
6ynamgu.

1 ™M uc o n KoMmiekc COHHMHT TPMTOHOMETPHK
WaKINAaH ¢oiigananud, Kyiniaru amajmap}m 6axapuHr:

a) (1 —i) - (3 +); 6) =L
Eumnw. z=1-i Ba 2= V3 + i coHIapHY TPHTOHOMETPUK

LIAKJIIA: €3M0 ONnaMu3:

lz1=11— il =N+ (D) =\2; ¢, =" Gynram

YYYH Z,= \/7(00572” + isin T)'
|z|=IV3 + il =V(3) + 12!=2, 82 ¢, =
YYYH Z= 2(cos + zsm—) 6ynanu. Y xonna,
a) (1—i)- (\I3+1) (\/2 (cos7"+ 1sm77‘)x2 (cos—+ i sin® ))—
= (V2-2) (cos (7—" + l‘-) + isin (7— F)):

=22 (cos%—%ﬂ- + i sm%%m),
Nl s7ﬂ+' r
okt S - S (1-2)-

+ isin(74l —g—)) ‘/_(cos 1—1921£+ isin 119—5‘)

Kapo6: a) (1—i) (\/§+i)=2\/5(cos 23% 4 ; in 23")

12 12
1 —i_V2 191 19z
0) T 2(cos l2+:sm 12)

2 - M u c o . (1-7)* HM xucobaHr.

% 6yraHu

Eunm. 1—i=\2 (cos7zn+ isin%’t )6)”!nra1-m yuyH (1-Mu-

COJ) Japaxara KyTtapuiu ¢opMmyjacura Kypa,
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(1—1)3=(\/ (cos7"+zsm ))3“(\/—_)3 (cos( 7—4—" +

)
+ isin (3 7—“)) =2\/_(cos27¥1 + isin 2‘1‘" ) N2 cosT
+ isin 211‘7‘) ra sra 6y1amu3s.
3-Mucox VI — iHH XMCOGNAHT.
Eunm. z=1—i=2 (cos 774”+ isin Z;—t) 6ynraHu y4yH,

wuma qmgapnm ¢dopmynacura Kiypa,
=\2 (cos n :7“k+ i sin 7JL-ZEk) (k=0,1,2).

IJ.Iy ca6a6yu KyiUIariIapHH TOIIAMHM3:
k=0 na, Vz= Q/__(cos In 4 zsmh)

4 )
k=1ra, Vz= 2 (cos7%42“+ isin7——":2”)=
= \/f(cos92'5+ smgn) \/i(cos4 +:s1n%—)-

k=2 na, {/—Z= Q/f(c057%4_’7£+ ism71t‘£41|:)=

= W(cos l—‘%l + isin 141—”) \J—Z-(cos3f+ i sin 3})

4 -M M c o Japaxa acOCMHU TPMTOHOMETPHK LlIaK/iaa
é3aMaciaH, (1+/)* mapaxaHM XMCOOJIaHT.

Euum. (1 +)?= 1+ 2i—1 = 2i 6yarauu yuyH, (1+i)* =
(LH)% (14 = (1+))2 (1+) = 22 (1+)=22 ()"
‘(1+)= 22-(-1)(1+§H)=-22 -2%,

5 Mucon (2+3)+(5+i)) AHMFUHOIMHUHT paIMycC-

BCKTOPDHHH TOITHHI. y 'Y

10-pacm.

Eunm. KyiuryBuniap paguyc-BeKTOpJiapuia Iapan-
JlelorpaMM scaiiMu3. YHAHT KaTTa DUaroHaid HUFUHIM-
HMHT panuyc-BeKTopuaup (10-pacm).
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6-Mucon (2+3/)-(5+i) aiiMpMaHUHT paauyC BEKTODH-
HM TonuHr. E 4 u w (2+3) Ba (5+i) cOHIapHUHT paanyc-
BeKTOpJIapUiaH napauiejiorpamm sicaiitMu3. CyHrpa 6oLy aii-
PWIyBYM pagUyC-BEeKTOPHMHI OXMPMUJAA, OXMPH 3Ca Kama-
I0OBYM paiMyC-BEKTOPHHHT OXUpHUIA OYIraH BEKTOPHH sicaii-
MM3. By BeKTOpHM YHMHT 60llIH KOOpAWHAaTanap 6omu 6u-
JIaH YCTMA-YCT TylIaguraH KWwin0, ¥3-y3ura napawies Kyyu-
PaMM3 Ba MTaHTaH paanyc-BeKTopra 3ra 6ynamu3 (11-pacm):

(2+3i )—(5+i) 243 ..

0 x
11-pacm.

7 ™M u c o g KoMIulekc TeKMCAMKHMHI KyHMaaru
LIAPTJIapHN KAHOATJIAHTUPYBYM HYKTAJapUHUHI IeOMET-
PYK YPHUHH IWITPMXIA0 KYPCAaTUHT:

a) Re(2)>4; ©6) Re(2)<1; B) Im(2)<4, Re(2)>2;

r) 0<arg(2)< %

Euuiw. a) z =x+iy Hykra yuyH Re(2)>4, spbHH x>4
6yncuH.. A6ciccacn 4 OaH Karra GynaraH HyKraiap x=4
TYFPU UM3NKIAH VHI TOMOHIA XXOIUIalUraH HyXTajiapiaH
unbopar (12-pacm).

y T
x=4 Je—

12-pacm.
6) z =x+iy HyxTa y4yH Re(2) < 1, abHHU x < 1 -6¥ncHuH.
Y xonga, a) xonmarura yxiumam Mysioxasa IOpuTHO, Kyitu-
Jlary 1axIHM xocun kuaamu3 (13-pacm).
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Jf

0 1 X

13-pacm.

B) z =x+tyi HykTa yuyyH Im(2)<4, Re(2)>2 6ynca, y<4,
X>2 TEHICM3JIUKIIap OwiaH aHMKJIaHTaH coxara 3ra 6yma-

mu3 (14-pacm).

y ]‘
y:
4

“x
x=2
14-pacm.
r) Ox ykuu o = % 6ypuyakka Oypamu3s:
y 1

x

It

6
0 ' ' x

15-pacm.

xOx’ Gypyakgaru Gapuya Hykramap yuyyH (Ox VK ycTHaard
HyKTanap 6yHaan mycracHo) 0<arg(2)< I mapr 6axapu-
Jaau. 6
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3.1. TpuroHoMeTpHK LIaK/ila OepwiraH COHJIAPHUHT

KyTlaifTMaCUHHM TOIUHI:

2 (cosE+i sin®
a) z, 2 (cos4+1 smz-)

6) z=% (cosl—5+t smlS)

B) Z=V3 (cosz—4+: sm-zﬂ4)

r) z=5(cosr + i sinn)

3.2. 2 ym XMCOOJIaHT:

Z,
a) zl=\/§(cos1£9+i sml%) ,
6) z=6 (cos£+i sinﬂ) ,

4 4
B) z,=cos%+i sin% ,
r) zl=i3 (cosazﬂﬂ sin%l‘) ,

3.3. lapaxanu xucoGnaHr:

a) ( os37t+t sinZx ) ;
) (cos—+z sm—)

B (c sE+i sml‘-)15

r) (cos-7-+z sm7)”;
3.4. Vz Hu xucobnaHr:

a) z= =2 (cos’t +i smﬂ—)

4 Tisiny
=1 L+jgnk):
6) z 2(cos15 tsmls),

=cos+} sin .-
Ba Z cos8 +i sm-s-,

Ba z=4 ( cos®E+jsint

§+ising )

T
9
Ba z=3 (cosl—i+t smlnz),

Ba Z= COS 3—+i singi.

- T
2(cos21+1 s1n21) ;
zz=9(cos—§+1 s1n7:§ ),
zz=cos%+i sinZ ;

6
(cos561‘+i sin%; )

)7
)"

(3
€) («/Z (cos—+1 sm-gL ))
X) (3 (

t

( (cos Tt sm—

\—/

€) 3 (cos-9—+t sin

\ol:a

o)

—nncll 47 oinll -
B) Z =coss=—+i sin
) cos3 3

=coslk+; sinlt
r) Z=cCOS 1 SINt=.
) 6 6

3.5. z=16 (cos£+i sin%) COHHMHT YYMHYM Japaxaiu Ba

3

TYPTHHYHU OapaXaiy WIOINITapUHUA TOIIUHT.
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4-§. KOMILIEKC COHJIAP YCTHIA BAPYA AMAJLUIAPTA
JOHUP MHUCOJLIAP

4.1. Xuco6mnaHr:
a) 2+3)(4-5)+(2-3i)(4+5) ;
0) (x-1-D(x-1+D)(x+1+)(x+1-i), xR ;

s {22 e) 3+8i+92+107
r) (1-4i)-(i(3-40)+3i); €) 8-4(i-1)+13i ;
o) (1+4)2-(3+P); X) 21#+232'-1717
4.2. Teurnamauu eunHr (6yHna xe R):

a) -2x+4i=3x(-%—+17)+2i-2f3; B) S+(3+x)i=3x+2+4i ;
6) 3+xi=(l§8+x)+l+i : r) x+5-(3+x)i=7-7i

4.3. Arap (5x-3y)+(x-2y)i=6+(8-xt+y)i 6¥ynca, x, y
XAKMKMIl COHJIADHH TOIMHI.

4.4. lapaxa acoCMHM TPHTOHOMETDHK llIaKiiia &3Mac-
IaH JapaXaHH XUCOOJaHT:

a) (1+)*; 6) (1-)*

4.5, KyitunaraiapHu sinx Ba cosx opkain udonaiaHr:

a) sin3x; 6) cos3x; B) sindx; 1) cosdx; n) sinSx;
e)cosix;  x) sin2x.

HaMmyua:

XK) cos2x+i sin2x=(cosx+i sinx)>=cos’x+2i sinxcosx—

= coxlx — sin?

—sin?x=(cos’x-sin2x)+(2sinxcosx)i = { ::);%xx = g;’:l}; cossu;x
sin 2x =2 sinxcosx.

4.6. TerduutM KOMIUIEKC COHJIADHM TPHUTOHOMETPHK
wakiga €3u6, xucobmaluuiapHu 6aXKapuHT;

a)(1+)%; n) (1+i)>(1-H¥

6 (H"/_ )% e a+2preesy
o (1-3=E o @roees;
) G G

4.7. Yz Hu xucobnamr:

a)z=1,r3 ; r) z=1+i n=8 ;
6) z=-1,r=4, n) z =i, n=3 ;
B) z=-4+V48 i, n=3 ; e) z =-i, n=3 ;
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€) z=-9, n=3 ; K) z =1-i, n=6 ;

X) z=-15, n=4 ; n) z =5, =2 ;

3) z =%+i2§ i, n=3; M) z=-9i, n=2

4.8. TeHrnaMaHW €4YMHT;

a) z4=-1, 6) z3=1+i, B) z=-9; r) z2=16.

4.9. a) ax’+bx+c=0 (a=0) Tenrnamana b-4ac<0. TeHr-
JlaMaHU KOMIUIEKC COHIAp TYTUIaMUIIA €YUHT;

6) z*+2z+1=0 TeHINIaMaHW E€YMHT.
4.10. Xuco6naHr'

o FE oV FT 9 {5k 0 (T

4.11. TenrnamagaH x Ba y HM TOTIMHT (xe R, ye R):
a) (x-»)+(3x+y)i=3-3i ;  B) (%x-2yt)-(—§y+6xi)=21i;
6) (5Sx+3yD)+Qy-xD)=3-i ; r) (2-3i)(xt+yi)=-1-5i

4.12. bepunraH KOMIUIEKC COHJIApHM KyuiuHr. Kym-
JIYBYIIADHUHT Ba WUFMHIUHUHI TeOMETPHK TaCBMPUHM
ACAHT:

a) (2+3i)+(4+2i) ; 1) (-4-70)+(4+7i)
6) (-4+5)+(3-2i) ; e) (-3+2)+(3-2)
B) (-7+6i)+(-3-8) &) 3i+(4-5)
1) (-5-20)+(-6+8i) x) 4i+(-87)

4.13. Aitmpuiray 6axapuHr. KaMaioByu, afipuIyBYy Ba
alfMpPMaHMHI TEOMETPUK TACBUPMHH SICAHT:

a) (3+2)-(2-2) r) (4-20)-(3+3)
6) i-5i ; n) 8-(4-3i)
B) (4+3)-(2-3)) e) i-(2-3)

4.14. by aManHy OaXKapHHT:

a) 6(cos70°+i sin70°) : 3(cos25°+i sin25°) ;
6) 2(cos120°+i sin120°) : 4(cos90°+i s1n90°)
B) V6(cos160°+i sin160°) V3(cosd0°+i sind0°)

r) 4(cos75°+i sin75°) é—(COS(-15°)+l sin(-15°)) ;

x) 8i:(14V3)); e) -6i:(-4-4i) ;

€) (6-6i ):3(cosl15°+i sinl5°) ; x) (2+2¥3 i) : (4-4i).

4.15. KymaWTyBYWIapra aXpaTHHT: _

a) x*+4; 6) x'-16; B) x*+3-4i; r) 7+vs.
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4.16. TeHITMKHY TEKLIMPUHT:

o (L) (g o (e (2 s
o () (=2 () ()2

4.17. KoMIutekc TeKMCIMKIA KyWHIArd LIAPpTHH KaHO-
ATIAHTUPYBYM HYKTAJIADHWHT FeOMETPHK VPHUHU LITPHX-
JIaHT:

a) Re(2)<s5 ; 1) Re(2)<0 3) |z4|< 2 ;
6) —<{4‘arg(z) <§—; e)Re(2)+ Im(2)=0 ; x) |z+2 = 4 ;
B) Re(2)=2 ; €) I4>5 ; a) |z+1-d< 2
r) Im(z)=-2 ; X) 1< |4< 3 ; M) |z-i< |z1]

4.18. z =(pt+qi)(p-qi) XOMIUIEKC COHHUHT MOIYJIHHH
TonUHr (pe R, ge R).

4.19. z =—2+2V3 iBa Z,=1—i COHJIapHH TPUTOHOMETPUK
LIaKJra KeaTupub, Kyimaary udoaanapHu XUCOOJIaHT:

a) z, z; B)—Z{; n Vz; &z z;
6) —2; r) z§ e) \3/22, X) z° Z.
4.20. Kyitnpary TeHIMKIapHM UCOOTIaHT:

a) z-z=|z]}; B) z+ Z=2Re(2);

6) z+z=z+z ; 1) z—2z=2Im(2) -i.

IV 6 0 6. KVIIXAIIJIAP
1-§. BUPXA/UIAP BA KVTIXAILIAP
HaTtypan cjpcaTknum Japaxa Ba YAHHF XOCCRJIAPH
Tavpud:

a=a-a...ra (nz22,neN), a=a.
~ 7
1 Maprta

Harypan x¥fpcatkuunu mapaxa Kyiiigarn xoccajaapra
Jra:

Ie. @ a"=a"" - m,neN;
2°, g™: a"=a"", m, ne N ;
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3o, (@a")y"=a™, m, ne N ;

40, (ab)y=a"- b", m, ne N,

o g. "=a_"

5°. (b) €. abeR, b4, ne N.

1.1. Udonmanu x acocau gapaxa KYpHUHHUILNIA E3MHT:

a) xX*x a) (x%)* 3) xx°
6) x*x*x® e) (x))?; K) (x:x’)
B) -x*x? ; €) (xxh)? n) x>
) -xx ; X) ()Y M) (x)*(x?)*
1.2. UdbonaHuHT KAAMAaTUHY TOITMHT:
a) 25118, 344210 1) 10°
2210 175.84 ’ 5 ;Z 23 5’
6) 2“'79 . 265 . ) . 105 .
147 " T1358* ° 23_3F 285
B) 14'0 . 136'84 . ) . 125
27 26 ‘3’ 23
125 .23
1) 277 X) —77-33- T

1.3. bupxanHUHT ZapaXXaCHHH aHHUKJIaHT:
a) 3x'x’ ; o) 3x°z; k) 15;

6) -31x/* ; e) 14xip’z¢; ) x¥yz;
B) 0,8x3? ; €) 13yz 15 M) x-xt- X
r) 15; X) 43x2°79 ;  H) xyx2PxtyAxEyAe - x0yN -
1.4. bupxaaHM CTaHAAPT WAKIra KeITHPHHT:
a) 13xy -14x3)7 ; ;xy( 1,5)y;
6) xy’xzy; Fa@’y?6,5x;
B) 3x’zy xz3 ; e) axy’z: y‘x’
r) 11x%y - 13X X) a(x’)’yzzx“.
1.5. A" HY TONWHT:
a) A=3x%z, n=3,; n) A=2x*yz 2, n=4 ;
6) A=13x?, n=2 ; e) A=3xz 4 =S5 ;
B) A=x*z, n=14 ; 8) A=4y’z3, =4 ;
r) A=41xyZ2, n=3 ; X) A=14xy°z3, nm=2 .
1.6. BupxagHUHT K03dPHIIMEHTHHH AHUKJIAHT:
)l W(g)xz. DLz ok
0) —-xz %x Y, e) l—xy2 —z 2
14 15

B) ;5538 25 €) }—_l,rzy’z;

D0y dz; w0 By 1l

—
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1.7. UdomaHu comganaliTUPUHT;

a) (13a+15b)—(14a—7b);

0) (11x*—12x)+(—x*+x%); e) (7a*—Sax—x)+(—2a*+ax—2x?);
B) (3a—11x)—(Ba*x+6x?); €) (13x°—8xy+)A)+(—11x—9xy);
r) (4xy+8x)—(3xy—5x); x) (1lxp+13y1)—(9xp+x7).

o) (23x—11y+10a)—(—15x+10y—15a);

1.8. AMajutapHH GaXKapHHT:

a) a(a*+x)—x(a—x); n) —3(a-x)—2(a*+x%) ;
6) 13(2+y)+5(x—y);  e) —(3a—2x)+5(a—2x) ;
B) 2(a—3x)+3(a—2x); &) 170—y)—1507—x?) ;
r 13Q2a—3x)+11(a+x); %) 190Cy—xz2)+17(—xy+3x2?).

1.9. Ndomauu conmanaurripiuHr Ba Y3rapyBUMHUHT
KypcaTiiraH KuiiMarnna ndoaa KkMAMaTMHM TOMMHT:

a) (a—4)(a—2)—(a—-1)(a-3), a=1,75;
6) (2a—-5)(a+1)—(a+2)(a—3), a=—2,6 ;
B) (a—5)(a—1)+(a—2)(a—3), a=1,3;
r (x+D(x+2)+(xt+3)(x+4), »=—0,4

1.10. KymxanHu KyT1aiTyBYMIapra aXpaTHHT:

a) 7axtl4ay; nm) x(a—c)+y(c—a) ; K) Sx®*3+10x2 ;
6) 3a%x+6a'x’ e) a(x—y)—c(y—x); n) a¥*—a*;
B) axt+bx+x ; &) 29(x—3)—5¢(3—x) ; M) axX¥*+a'x ;
r) @—2a—a ; X) 5(x—3)—a(3—x) ; H) 15x>—25x"",
1.11. Kucka xymairtupuiu dopMynanapuHi UcOOTIaHT:
a) (a—-b)(at+h)=a-b* ; 6) (at+b)*=a’+2abt+8?;
B) (a—b)=a’—2abt+P*; r) (atb)(a*—ab+b)=a*+b;
n) (a—b)(a*+ab+b)=a—b;
e) (atby=a’+3a’b+3ab’+p,
&) (a—by’=a’-3a’b+3ab>—b ;
X) (atb+c)=a*+b+c*+2ab+2act2bc.
1.12, KacpHMHT KUAMATHHH TOIMHT:

a) 32° — 1 352 — 182 ) 632 — 23?

77— 16 N T2151+86 24
o) 356 — 447 P é) ((——LS“' 8% keN
r)712—62232i9§2-2 9. W= 1_121(}32+112)
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1.13. KynaifTyBunsiapra aXXpaTuHTr.
a) X-yl-x-y;  n) ax’-a-x+x K) (X)) (e +y)-x-p’;
6) X2 y-ct &) P+ 20(ety); 1) 36a-(@+9)? ;
B) (x-5)2-16;  €) X’-)*-Sx(x*+xy+y%); m) 8x3-27y'% ;
r) 2x-4x+2 ; x)a+axi-a’x-xt
H)(x-y)C+y) (2 +xp+y1)-(65-5F).

1.14. k HUHT UCTAITaH HaTypal KMUHMaTHOa

a) (k+1)2-(k-1)? HuHr KuitMaTH 4 ra;

6) (2k+3)*-(2k-1)? HuHr xuitMary 8 ra;

B) k*-k HMHT KMIIMaTH 6 ra;

r) (3k+1)2-(3k-1)* HuHr KuitMatH 12 ra GYIMHMIIMHA
ucboTnaHr.

1.15. Arap a+b+c=0 6ynca, a*+b+c=3abc 6§MILIMHK
HcOOTNaHT.

1.16. CoHJIapHM TaKKOCJIaHT:

a) 452-31? Ba 442-30? ; 6) 297-299 Ba 298? ;
B) 263-24° Ba (26-24?J ; r) (17+13)? Ba 173+13°
1.17. ab=0 6ynca, |a+b| HUHT KMIMATH HMUMara TeHT

OV IMILH MYMKHUH? (\/';Ef =pd nan doitnanaHuHr).

1.18. |aP+[b+|d? =0 6¥ca, (a+b+c)* HUHT KMIIMATHHHA
TOIIHHT.

1.19. (x+y+2)?-2xy-2xz HU colJaNalUTHPHHI.

1.20. (x-y-2)? HU KYTIXaara aitlaHTUPUHT.

2-§. BUP Y3TAPYBUMIU KVIIXALIAP

fX)=ax+ax'+ +a _xta (a#0) wudona 6up
V3zapys«uau n - dapaxcanru Kynxad nEAMNany. a, a,, . . , 4,
JIap YHUHT Ko03guyuenmnapuaup. YiapHU XaKUKML COH-
nap ae6 xucobnafiMu3. x 5ca y3rapyBuu OYnuO, KOMILTEKC
KUUMaTIap xaM Kabyn KWWIMLIK MYMKHMH.

Arap 6Mp V3rapyBUWIM KYyTXagHUHr Mdonacuma x=0
6¥nca, o3on xam xocun Oynanu; x=1 6ynca, Gapya K03~
¢uLMeHTIap AMFUHAUCH XOCWI 6¥nanu.

Px)=agx'+ax='+  +a, _xta, (az0)

Ba

D(x)=bpx"+bx™'+  +b_ xt+b  (b20)
K¥rxamwiap Oepwirad 6ynub, n>m OYJICHH.

1-1eopeMa. Px) ea D(x) xynxadaap yuyn
P(x)=0(x)D(x)+R(x) menzaux ypuniu 6ysaduzan Q(x) eéa
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R(x) xynxadsap maexcyo ea azonadup, 6ynda R(x) nunz
dapaxcacu D(x) dapaxcacudan xuqux.

By Teopema P(x) kymxaguu D(x) KyTiXaara KOJIMKTH
OynuIIHM MPOJATOBY TeopeManup.

Aiiriirad Q(x) Ba R(x) KyTixaqnapH¥ TOITHUIUIHWHT aMa-
T ycyJUlapHHM MHMCOJU1apaa KypcaTaMu3,

1 - M u ¢ 0o 1 PO)=4x""+x°+5x"-20x*-x*+x2-25x+5
kymxaoHu D(x)=x"-5x?+1 xjmxanra Kouauau GYIMIIHU
OaXKapHuHT.

Eunw. «bypyaxin 6¥auil» ycyaunaH doiinantaHaMus;

052050+ —25x+5 | [F] —5x+]

40 —20x5+4x° | 4+t 5=Q(x)
2]+ 5x/+205—207 54+ X—25x+5

x —5x +x?
[5x]+20x5—156—5x¢  —25x+5
5% —25 +5

20x°—15x*—5x3+25x*—25x=R(x).

Bo1 xanum 6olu Xaara 6Yuil xKapaéHu aapaXxacu oyyB-
YMHUHT JapaXacHiaH KWYMK OVaraH R(X) Kymxanm Xocui
KWIMHIYHYa JaBOM STTUPWIAAM.

2-M U ¢ 0 JNPXx)=x+6x'+11x*+5x*-2x KVyTIXamHH
D(x)=x+3x>+x-1 Kymxagra KOAAMKIH OYIMIIHM Oaxa-
PHHT.

Euuiu. «AnmxkMac ko3dpdbunumedTnap» ycynunaH ¢oii-
JaJlaHaMM3.

P(x) HuHr mapaxacu S5, D(xX) HHHI gapaxacH 3ca 3
Oynranu yuyyH Q(x) HUHT JapaxacH 2 ra, R(x) HHHT
JapaxacH 3ca Kymiu 6wiaH 2 ra teHr 6ynamu. Iy cababau,
O(x) Ba R(x) napun Q(x)=ax’+bx+c, R(x)=d*+ext+m Kypu-
HMLIA U3NaiiMu3, 6y epoa a, b, ¢, d, e, m nap aHUKJIaHHU-
UM JIO3UM OYraH HoMabiIyM Ko3¢hdHIMeHTIap.

X5+6x4+ 1 1x3+5x32-2=(x*+3x+x- 1) (ax* +bx+c)+d+extm
TEHIJIMK YpUHIM OYICHMH. By TEHTJIMKHUHT YHI TOMOHWAA
KypcaTWJraH aMa/ulapHH OaxapuO, yxiyaw XylIHiyBYH-
JJapHU MX4YamUliacak, KyWHMIArd TEHTJIUK XOCHU Oymanu:

Xo+6x*+11x3+5x2-2x=ax+(3at+b)x*+(a+3b+c)x*+
+(—a+b+3ctd)x* +(—b+cte)x+(—ctm).
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KynxaanapHMHI TeHDMK WapTHAaH (oinalaHud Ky-
AMIOard CUCTEMaHU TY3aMM3;

a=1,
Ja+bh=06,
at3b+c=11,
—atb+3ct+td=35,
c—bt+te=—2,
—c+m=0.
by cucremann euudb, a=1, b=3, c=1, d=0, e=0, m=1
Japuu TonaMu3. eMak, Q(x)=x>+3x+1, R(x)=1.

3-MHucoa ¥*=2x+3x+4x+] Hu x*+x-2 ra 6y-
JIMLAAH YUKKAH KOJAUKHM TOIIMHT.

Eunui. BynuHyBYMHUHT mapaxacu 4 ra, 6YIyBUMHHHT
Japaxacu 2 ra TeHr 6yJraHu ydyH TYIUKCH3 OVIMHMaHUHT
Japaxacu 2 ra teHr 6ynagu. Konauk 3ca 6MpMHYM Japaxa-
JIM KYTiXan €KW y3rapMac COH OVIHIIA MyMKHH:

X=2x*+ 32 +Hdx+ 1=+ x—2) (ax*+ bx+c)+(d+r).

By TEeHIMIMK X HMHI MCTANraH KuHMaTuia, XymiiagaH
X’+x-2=0 OynaauraH KMiiMaTiapga XaM TYFpUAMD.
xX’+x—2=0 maH x=—2, x=1 napHu TONMaMMu3.

KOxopunarn TeHDIMKOa, macmiab x=—2, cyHrpa x=1
Jecak, d Ba r JIapHM TOIMIL UMKOHMHM GepyBuM Kyiiuaaru
cHCTeMa XOCWI OVamu:

37=—2d+r,
{ 7=d+r

Byunman d=—10, =17 napHu Tomamus.
IMMyHpait kuan6, KynxamylapHy OVadlugard KOJIMK,
—10x+17 maH ubopar 3KaH.

4 M uc o a1 Px)=3(9x*—Tx)"+7(0—1)%—x2+x—7

K¥Txan 6apya Ko3dhuiHe HJIApUHIUHT WAFMHIUCHHN TOITMHT.
Eunm. P(x)=ax"t+bx'+ Kymxagga x=1 necak,

ko3¢ buIHeHTIap HMFUHAXCUTA 3ra 6y1amMu3. BU3HUHT MU-
conga P(1)=3-(9-1>=7-1)®+7(15—1)!00—124+1-7=3-2%-7.
XaBo6: 3-2¥-7.
2.1. fix)=x—3x*+2x—1 xymxan 6epwirad. Kyiugarunap-
HHU XucoObJaHr:

a) fQ); HA-D; 3) fix=1)
6) f19) ; &) i) ; 0 Aa);
B)Ait); &) AV3-0) ; n) A2
DAD): WAB-D; ) AR
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2.2. Kymxan xo3dduumeHTIIapUHUHT HHFUHIUCHHHU TO-
TIUHT:

a) fx)=(4x—1)%%(2x—1)"0+(8x—1)2(4x—1)
6) Ax)=(3x—2)%(3x—1)*+(8x+1)+2 ;
B) A)=(x—2)*(2—x)+(4=x)*(x—1)*+3 ;
) Ax)=(x—1)(x=2)*+(4—4x)"$(x+3)2+17

2.3. fix) xymixan xoadhdbULMeHTIaADUHUHT HUFHHIUCH m
ra TeHT. @ HY TONHHT:

a) )=x*ta’+3x+1, m=5;

6) Ax)=7xX+22+ax+2, m=4 ;

B) Ax)=12+2+ax+1, m=12 ;

r) fx)=aX’+4x*+8x+1, m=-4

2.4. KYIIxaIHMHT 0300 XaIHUHU TOITMHT:

a) ix)=3x—1)2°(4x+1)15~x0+15 ;
6) Ax)=(3x—4)¥(13x—1)"+x1"—15 ;

B) f(x)=(2x+1)5(3x2+2)*+(x—2)*+17 ;

r) fx)=3x+1)2(3x+4)>(x+1)2+(x-1)2+19

2.5. fix), g(x) nap TeHr Kymnxamiap 6yica, a, b napHU
TOITHHT:

a) Ax)=axX’+3x5+x*+1, g(x)=3x+bx*+1 ;
6) Ax)=ax’*+bx*+3x+2, g(x)=x+bx*+3x+2
B) fix)=ax’*+2x+3, g(x)=4x’+bx+3 ;
1) Ax)=ax*+bx’+9, g(x)=ax'"+4x’+ax*+9.
2.6. xt5=a(x—2)(x—3)+b(x—1)(x—3)+c(x—1)(x—2)
TEHIJIMK adfHuAT 6Vica, a, b, ¢ JJTapHH TOIHHT.
2.7. Kimxamnap WHFUHANCUHU TOITHHT:
a) fl)=x8+3x"7+4x2+1, g(x)=4x%+3x55+15 ;
0) Ax)=x*—5x+4x—1, g(x)=—x*+6x>+x+2 ;
B) x)=x+5x+11x+4, g(x)=2x+x*+3x3+5 ;
r) Ax)=x+x+5x'+12, g(x)=7x+8x—11.
2.8. Kymxannap WMFMHIUCHHUHT TapaXaCHHH TOITUHT:
a) fO=0x—1)"(x-2)°+3x, g(x)=(2x—4)2+4x?;
6) Ax)=Q2x+5)5+3x*+4, g(x)=2x+3)6—dx’+x+1 ;
B) ixX)=(3x+5)"+31x°+2, g(x)=—(3x+11)"*+33x5+4;
r) Ax)=x"+x4+3x+x+3,  gx)=—x"+2x5+4x+2
2.9. 2.7-Mucosgarn Kymxamiap y9yH Ax)—g(x) HH TO-
TNHT.

2.10. KymxaiapHu KyTIalTHPUHT:
a) )=5x*+4x*+x+2, g(x)=4x;
0) Ax)=4x*+3x°+2, g()=4x*+7x+1 ;
B) Ax)=11x*+3x2+3x+5, g(x)=5x+7x*+4x+2 ;
r) fx)=13x+4x*+x+2,

g(0)=20+5x+6 .
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a) P(x)=x+5x2+5x+3,
6) P(x)=x’+5x2+5x+3,

2.11. P(x) Hn D(x) ra Konamjau OGYIUIIHH GaKapuHT:
D(x)=x*+4x+1

D(x)=x+1 ;

B) P(x)=x*+5x"+9x*+11x+6,
r) P(x)=x*+5x>+9x2+11x+6,

D(x)=x*+3x+1 ;
D(x¥)=x+2x+1 ;

) P(x)=3x’+2x"—10x3+5x2+x+10, D(x)=x—x+x—1;
e) P()=3x+2x*—10x*+5x2+x+10, D(x)=x2+3x—4

&) P(x)=4x5+3x5—15x2+4x+S,
X) P(X)=4x+3x5—15x2+4x+5,

3) P(x)=3x*+3x2+5x+4,

H) P(x)=x’+3x*+9x>+12x*+20x,
K) P(x)=x>+3x*+9x’+12x+20x,

1) P(x)=4x"+5x3+6x+11,

D(x)=x+4x>—1 ;
D(x)=x*—4x+2 ;
D(x)=x?+3x+2 ;
D(x)=x*+4x ;
D(x)=x2+3x+5 ;
D(x)=x+5x—4.

2.12. KynixaanapHUHT 3HT KaTTa YMyMHit OV TyBUMCHHH
EBnna anroputMM €paaMuaa TOMMHT:

a) x*+x*-3x2-4x-1,
0) X’ +x*-x*-2x-1,
B) x*-Tx*+8x3-Tx+7,

r) x3-2x*+x*+7x>-12x+10,
o) x5+2x*-4x*-3x2+8x-5,
e) x*+3x*-12x3-52x2-52x-12,

X) xX>+x*-x3-3x2-3x-1,
3) x*-4x*+1;

x+x2-x-1 ;
3IxX+20+x2+2x-2
3x5-7x3+3x2-7;
Ixt-6x3+5x+2x-2;
X+xi-x+1;
X 3x3-6x2-22x-12;
x-203-x2-2x+1;
x3-3x2+1.

V 6 o 6. AITEBPAUK UDPOJAJIAP

1-§. PAITMOHAJI AITEBPAUK HPOJAJIAP BA VIIAP
YCTHJA IIAKIT AIMANITHUPUIILIAP

1.1. Y3rapyBunHUHT Hdoaa MabHOra 3ra 6yIMaiiauras
6apya KMAMAaT/IapH TYTUIAMUHU TOTIMHI:

5—x. 3a .
a) x—2" 1) 3+2a°
x+3. a—4.
6) xX+4’° €) 5 7
) x+3. ") 02—5
—1(x—2)’ a—4,
xt—4, 13a+ 2.
Rl ¥ *) 26 — 30

y .
M 55—=5 Mox—y

Ix 2
. + .
s M) xHx+2;
xX—2 . x—l+ 7
s Wt
X . ) 4x — Sx‘
x— 16 xt+5 x-—9°



1.2. VarapypuMHVHT udona MabHOra 3ra 6jnamuraH 6apya
XaKMKMH KMHMaTiapy TYTUIaMUHU TY3UHT:

I
6) ;21153 8 3a+13 : M)xx;l-xgx3 +£T;
B) 33 x+5 5 X) (a—l)(a—172§(a—3f H) X —x— I;
r) 4i’l‘i59; pEEr Lo gXx=L
Dl Eed rxty m X
PX - e —d)

1.3. UdonaHUHT aHUKJIaHUIL COXaCHMHM TOITHHT:
a) xlfx__yy) ;D) =t 3y ;
6) ,@iyz . e) xx—1+ ﬁiy; K) xy + x* —x—h;
B) x+_yy; O gZy— 5355 W 1+ay+an

D 2= w T X ) 1320 + e

— 3x—3
1.4. KacpH¥ KMCKADTUPHHT:
21a — 6a%h . a?— 3a .
D 206 — 428 X 2F3a—18
6)6m3—3mn2. 3)4x2—8x+3 .
2m'n + mn* ° -1
B) 2 + — . “)m2+4m—5.
X+ 2mx+3x+6m m+7Tm+10°
)Sab+2a—20b—5 . 1()x2+10x+25 .
4ab — 8 +a—2b ° (x+5) ’
16¢22—Sab+b2 x—2) .
S Ty D E—xy
e) 9x2 — 25)2 . M) xt + x
9x2 + 30xy + 25 X+ x

1.5. Kyituna kentupwiraH udoaanap opacunara OyTyH
paunoHan udosaiap TYIVIAMUHU TY3UHT:

. 1. 1. ) ) xx . X.
+ 1 +L -x(a- X
3x+y; 3x2+ T x(la 3, X ¥
1. +y XY — — 2
6x — - ; Z—; xoy+Vz—=L.
2 L _gp5x 3—11 14

AMajutapHy 6aXxapuHr: 4
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a—2_,_ a—3. _(xte)?.

1.6.3) o) 1 3 Jl) 4 2:2 ;2
atx _ _a+t

G)T a+ x; e)a+tx T x

_a—1_a+2. a_, 5 _ ¢ .

B) 4a 3 3 X) 4x+ 2y  Oxp°
(a—x)? ; _ x _ 1 .

N g T X SR y x+y°

a X . x—25 _3x+5 .

1.7.a) ax — x2 = Il) —25 Sx—x¥’

4 4}’ 12—V + 6 .
6)2}’ —xy x—2y° e)6y—36 6y — y?’
X — 4a _x——z x+z.

B 2 — @ dax— X)3x—5—3*" 3

r) 4y  _ 9x 3) x—12g + _4x
3Ix2+2xy  3xy + 2x2° — 162 4dax—x*’

a+ 3a . X - X .
1.8. a)ax 5x+8a 40’ )3ax 2—x+6a 3a—1’
6) y F) x2+3x
3x—2 6xy+9x—4y—6’ 2y+3 4xy—3 2y+6x°
1.9. Kacp kypyHMiiInaa ndoaaiaur:
X —xy y. b + k2 x .

a) y % ’ X) x? x+k’

6)3_0 ab+ b . 3) ax+ay . _x% .
» 9 i xy? 3x+ 3y

p) X—=V . 2p . X) Xy ._et@
xy xy — y2’ az+aa xzyz
cx+bx 2ab —Xx 3ax ’

302 cy—ca’ 2xy x+y’

e) & Sxy . H) 4x? Ja—ax
5x’y by — bx’ x2—9 4x
1.10. CoananaluTHpUHT:

a)x2—4x.24—6x. lI)(x+3)2 .3x+9 .

xt+T7x 49 — x*° *x—4 ¥¥—4°

6)}’3—16}’ .4—y . e)(x—3)2.4x—12.
2y +18 "p» +9y° x—8 3x—24°

B)(a+b)2——2ab a3+ . 3) atb (a+b)y.

4 ab (@a—"b* (a—>by’

r) 5¢—5.(c+t1¥—c k)(3c—b)2. 3ce—»

c+2 13¢+26 ° 3c+b (Bec+ b)?

3 -
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1.11. Udonanm comnanaluTHPHHT:
)(7(m—2)_ m+2 ) 2m+4m + 8 .
8 m+3m+ 4 m—3 ’
6)(1+5 ( a+?2 _2(a+8))_
@—3a+9 da+27
B)(x+2_ 2 _ _x—14 ).x+2 1.
3x x—2 3x*—6x/" 6x x—5’
F)— ( Im + 2m )9m2—6m+1 .
2 1—3m 3m+1 6m*+ 10m °

_ Yy A x=Y x_ .
H)(x+y xyf_xj)-(xz_{_'xy x2+‘xy) X—y ’
e)2a+3( 24’ + 3a _3a+2)+4a—1_a—1.
2a—3 \4a2+ 12a+9 2a+3/ 2a-—3 a ’
at+3 a—1 @ —2a—-3_ .
"‘)(a2+2a+1+a2—2a—3) a+2 L
3(m+3) m — 3m 3m 1
N +3m+9 T mE Iy (m3—27+m—3)'

1.12. Udonmanu connanaliTHPHHT:

D) (25— op) (44— =),
o+ 1-Lly) (x—m2y)
o (p—a ) (7l + o

f’(sz ) (%)

) (% x5};cy+J5c§C+_Sxy) x2_+2ﬁzf

1652 . { 3b— 4a 3b+ 4a .
(4b2—3ab_4b2+3ab)’

+

pwl“q);

€) 9a2 —

Ta
4@ 1 1 )

)K) — xt (yz—x2+x2+2xy+y2)’

3 0—2 a a2+4_ 1 )
az+2a (az—2a @ —4a a+2a

9 15—7a— 4a’ a—?2 a+3’

) (a2 Y—x+2): g—y——ﬂ,:;‘

a—1 X (Na—ad—x"+x, _ _i\.

x + ax (x 1 l) 1 —a (x D;
x_ _ 2 x+ X

W =72 fvx—2ax—2a 4" %73 )

M)




1.13. KacpH¥ KMCKAPTHPHHT:
gy —x+1. )Xy —a) — y (e a) .
X*+x+ 0 x(y — @) — ¥x — a)*’
6) xl4—x7+l. l..) x33—1
x21 + 1 ’ x33 + xzz + xll
1.14. k£ HUHr KaHmail KuUifMaT/apuia Q‘;—”ﬁ ndona
HaTypan KuiiMatiap Kabyn kuianu?

1.15. UdonaHu conmanaliTHPUHT Ba Y3rapyBYMIapHUHT
KYpCaTWIraH KuitMamiapuaa npoIaHNHT KUAMaTHHU XUCO06-
JIaHT:

2y b X —xy? 2y’ :
a)(x3+y+x3 x2y+xy2) X+ y? +xa+x2y+xy2+y3’
=0,2;y=0,8;

1 1 )
6)a(a— Ba—c) b(b—a)(b— ©) + c(c— a)(c— b) °’

0—3—b '\I_C—ig—

2-§. HPPAIIMOHAJI HDOJJAJIAP BA VJIAP YCTUIA
HIAKJI ATMAIITAPHUIILIAP. n-JAPAXKAIIHN WIJIN3 BA
YHHHT XOCCAJIAPA

2.1. Udona mabHOra aramu:
a) ¥79; m ¥-0,25; x) \f_ o) ¥x —y, 6ynma x<y;
6) N e) \/W n) \/_ n) Yx — y, 6yHna x<y,
B) ¥9; %) V——Sl; M) Vi;  p) ¥y —x, 6yHma x<y;
D \9; 3 -2 H) = ; ©) \/y—x 6yHaa x>)?
2.2. Udona yarapyBUMHMHT KaHAal KUAMaTIapyia Mab-
Hora 2ra:

a) V—x; n x—1; K) V=2 + 2 —1;
6) V2 ; e) Y(x +1); V2 —6x+9;
B) ¥ +4: x) V16x ; M)V +2x+2;

rn Y+ 47; 3) ¥=x+2; H) =0 —3)2?
2.3, TeHrnmuK ¥3rapyBUMHHHT KaHOaii KuiiMatiapHia

TYFPH:

a) V=2 = 2—x; m) x—3=33—x; 3) V—x=2;

6) V(x+3)2 = x+3; e) Ix —3=0; K) I—x = —2;

B) V(x—3) = x—3; &) @ —1 = —1; ;) Vx—6x+9 =I;

r) Vo—4)? = 4—x; %) Vx =1; M) Vx—2=1?
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2.4. KynaiftManas Wign3 YMKAPUHT,

a) V16 - 121 ; m0)V9-25-26 49;
6) 3= 125 - 27 e) V827 - 64 - 125 ;
B) V16 - 81 ; %) V8T - 625 - 256 ;
r) ¥32 243 3) ¥0,01 - 0,09 - 0,25
2.5. BmeuMa.uaH WIUIH3 YNKADHHT:
36 . 64. 4(16. 2_43_.
a) 29 6) 1 7 B) \gj’ r)

) J81 .
D\ga; © ‘j s ¥V 90w
2.7. JapaxanaH WiIn3 YMKAPHHT:
a) Y158, 6) V=15% B I5% 1 V( )
) V¢, 6ynna x< 0 ; e) x, 6ynma x e R;
%) V(*+1)?, 6ynna x € R ; 3) Va8, 6yHna x = 0.
2.8. UnonanaH wingu3 YMKapyHr:

a) ¥N16;  6) {VTG; B) {Z; r) 4375,

x) P2, 6yHoa x <0 ; e) \Wx, 6ynna x 2 0;
%) VWX, 6yHma x > 0 ; 3) ¥x, 6yHna x € R.

2.9. Unon3uu gapaxara KYTapHHT;

a) (V2 6) (V16y’; B) (V=2; 1) (Vd) ;

D (%5 e) (W5 x (Vx+2)°; 3) ()

2.10. BepwiraH WIAN3HH OMP XMI KYpCAaTKIMUIM WIIU3-
ra aiJIAaHTUPHUHT:

a) V3 Ba V4; o) VxBa YVy;

6) 2 8a 4 ; e) x+ 18a \y;

B) V5 Ba V6 ; )K)\F'f‘l Ba T —1;
r) ¥2Ba V3 ; 3) ypa {y

PaumoHan KypcaTrkuyiu Aapaxa

2.11. Udona MapHOTra 3raMu:;
-4 1 1
a3’ 63’ B4 D 3) s m) (393

2 1 1
&) (V@ %) (=1)°, (<1); 3) (+D)*, (2-2) 7

1
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2.12. VarapysuunuHr udona MabHora 3ra GymaguraH
Gapua KMIiMaTJIapUHU TOIMHT:

x x
a)4,52, 6ynnaxe Q; 6) (—4,5) , 6ynma x e Q ;
i 1
B) (3+x)° ) e+1)3
1 2
o (3)% o) (o +1)’
ﬂ -
x) (1=pd) 3) (1-pd) ">
2.13. XucobnaHr:
1 2l _%
a) 492; n 92 3) 95, H) 27 6 325,
1 _1_ _g-_ _5
6)1000%  ¢)0,16 6; 9 (1) o {)3
1 8! 4 ) 3
B)4 2 §0,008 '3, ) (6_4) L. (§)2;
1 4 3

r 83 %) (3 g) M) (252 p) (‘_9‘.)

2.14. NdonaHuHr KMAMaTHHH TOITUHT:

(3] 7s-03 o
6)0027 ( ) + 25607 — 3714+ (5,5

o (3 - (4] )

) (9'3)3 (2525)01 + ((%) ) 36% +\7|§_;

k..-

) 4 +( ) ) (4‘0’5—(2\/_) )

-1
2

&) (0,004 (0,125)° - (&p) %

2-47 +(81_%)3 (3)”
= )

€)
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2.15. AMasutapHM G6aXApUHT:

a) c%-c%-cl_l?; ) x%-xﬁ-x%;
6)b0,2:b-0,7; e) (m03)12 (m04)04
B) (M), X) 43 23 8 9
r ye8.ys.y72; 3) 83 163 \/4

5 KymafTyBuMHM Wiau3 OGeJrMcH OCTHAAH YMKAPHIL,
KYTIaWTYBYMHHM WIiAN3 GCJIrMCH OCTHIa KMPUTHII Ba WINN3-
HU Iapaxara KyTapulIiL:

g = |a| - b, (a € R, b20) ;

g p=q-"b, (ae R,be B

2.16. KymaiityBuMHH Winn3 OelrMcd oCcTMIAaH YHMKAa-
PHHT:

a) V12 ; nN98; V=2 y;

6) V1250 e) V375 ;  x) 'y’

B) W; & V8; mi—D7Z;

r) 324 ; x) V243 ; wm) V(y + )

2.17. KimalWTyBYMHH WITHU3 OEJITMCH OCTHUIa KUPUTHHI:
a)45; 1) x\p?, 6yrma x<0 ; 3) (x—1)? {p—2, 6ynma x<I;
6) —332; e) x)?, 6ynma x<0; k) (x—1° p—2, 6ynma x<I;
B) —332; &) x )7, 6ynma x<0; 1) —x%y, 6ynma x>0 ;
0233 %) 2 V), 6yina x<0; M) (V3-2)v0?

2.18. Xucobnawr:

a) V18+V50—V98 ; 1) V2+3v32+0. 5\/@ 6V18;
6) V81— 24+13375 ; e) V2+3250— Y686— V16;

B) 2V3—27+3V12—-2V243; &) 20N245—5+V125—2.5V180;
r) V50—5V8-+V2+128; x) W3+V192-2V75+ V128.

2.19. ConnanaluTMpHHT;

a) V16V2 ; 0 Y4B

6) V5 V625 ; )\F NE\J —2
8) V3V3%3; X) Z—i%—

n Y12V9%7; 3)
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2.20. CoHlapHU TaKKOCJaHT:

a) 2¥3Ba 32;
6) 23 8a32
B) 5V7 Ba 8V3;
r) 334 a3i7;

n) V2Ba V3;

e) 12 Ba V5;
x) V8 Ba V19 ;
3) %2 sa V3.

Ungu3snapuu x¥ynakTupuim Ba 6yau

2.21. UpomaHUHT KUMMATIaDUHH TOTIMHT:

a) V2 V5 +40; 0N Y@ &, a=3;
6) 2 %32; e) V@& 4a, a=2;
B) V2 V6 +3; x) Va N5, a=2;
N7 V6 V2 3) V- Vy, x=3, y=2.
2.22. Udonanu conmanalliTUPHHT:

3
a) ﬂ; n %2 Ya;

% \
6) 3‘2@; e) V& Vo
B) _\]—a‘ ’ )K) 1424 ’
TR -

2.23. Jlapaxara KyTapHHT:
a) (Yax?)? ; n) (ax V3a%)* ;

6) 2¥3x) ; e) (32+ 077,
B) VA — 1)2; x) (xy+2)°;
r) ( ey 3) (o)’

Kacp Maxpaxuaary MppalMoHaANMKHU UYKOTHIU
2.24. Kacp Maxpaxwaaru MppalfHOHUTHKHY WYKOTHHT:

2) ©) M) =
6) ",051—2-; X) V%; H) W_QQ]}——
B I D SR - E
o e TR o s SR e
O33R vt 0 EES y
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2.25. Xucoonanr:

) ottt T
2 #ﬂ‘*@"r\r* r’m ot
B) 3— 5 2— —23;

pR o A o, A
2.26. TeHITUK TYFPHMH:

26t gt b0 s st
TV — T mﬂm 4 175
”@:ffi’%m o s K

Uppaunonan mbomasap ycTuaa mWakKjn ai-
MalWITHpHIUIAAPp

2.27. XucobmnaHr:
2] (4

5?4 ecar-(3

-2

2.28. Udonanu coqpanalliTHPUHT:

|4 1 3 3 4 2

xy2 | 22 x6-z3). L T N e

a) —Z{—.(JJ = : 6) 33 X3y
x3b3 y x*ty

b _ a_,a g b yar.
B)ab{jz ab{j;+b Na — & 4

A
r) \j__3a2_1i ,40—10 po—1 .

ER
2 ( )4; e)«j \[b in =

2.29. Mypakka6 wiau3 ¢opMynarapuHn UCOOT/IaHT;
2) VaVp = |-aria=b atva=h + \}m ;

6) Wz\j a+«12'a27b _ a—-~l2a2~

| 8]
l\)b—

l .
|
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2.30. Mypakka6 wian3 dopmynanapunaH doitnananu6,
udoJaTlapHH COLIATAILITUPHHT:

a) ¥5 + 246 ; B) V10 — 221 ;
6) V6 — V20 ; r) V&2 + 6

2.31. I[apa)xara KV TapuHr:
J 28
\F+ 243 T2 -3

2.32. UdonaHu connanaliTUPUHT:

2) (\,ab ab ) Vab—b . g (Cat 1y-alat? .

+Vab!" a—b P =
i iy - G
Va+1 1—a . 1, _1}).
B) (\f1+a—\ll— Vl—a*+a—1 ) ( ‘@ a) ’
ry @ —B) + 2@ :Na + Wb, 3«f_—3b
ava + b a—2>b
atx + W— m
1) — — 2¥ax +
Na — Nx ’
3 2
_ 1 a—4+ =
)(401 90__1 + — _‘i ),
202_302 al! —a’?
4 1
X) 3x31_Tx3 _l—?.x -,
LS I I
3 2 2
3) (a+ bzzﬁ)l-(\[—%——;@+ a—\/E) 3
V3 .., 1+x ., l1—x

2.33. x =5 6ynca, 3+ = T—= ucdona-
HHHT KUHAMAaTHHH TOIIMHT.

2.34. x=13, y=5 6yca, (x+y2 \/—)§ {V%;-‘I-Y—+‘];-‘£%;)

nboNaHUHT KHMMATHHHY TOIMHT.
2.35. AITHMATHH UCOOT/NIAHT:

[}
Wit

1
a) a’ +1 . 1

I ———a=-—1;
ata’tl a’—1
6 ((a+%/E):(xH(Zx‘Z)—l~ 1 )6=a_2
Va— N/
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VI-6 o 6. AITEBPAMK TEHIJIAMAJIAP BA
TEHT'CU3/IMKIIAP

1-§. YN3UKJIHN TEHTJIAMAJIAP

1.1. TeHrnaMaHu x ra HUCHATaH €YUHT:

a) Ixtl=a; e) atx=a*x—1 ;
0) Stx=ax; X) ax-b=1+x ;
B)4=ax; 3) x=b—a’x ;
X=ax; K) ax—b=7 ;
n) a—a*=4—2x ; n) 3—alx=x—b

1.2. m-x=n TeHI1ama:

a) dakar 6uUTTa WIOHU3rA;

6) dakar MKKUTA Xap XWI WIAM3Ta;

B) dakat 1000 Ta xap Xui1 WIAU3ra;

I) 4eKCH3 KVN Xap XWI WIIM3Ta 3ra OVIHIIM MyMKWH-
MH?

1.3. ax=1+§ TeHITIamMa YeKCH3 KYTI Xap XWI WIIM3ra
ara OYIUIIA MyMKUHMHA?

1.4. (a-1)x=a*-3a+2 TeHrnama uiagusra sra 6yaMaciaurmn
MYMKUHMH?

1.5. Orta 45 émna, Vrmu 15 €mma. Heua dinwnaaH KeiuH
VFIM OTacUIaH MKKM MapTa KU4HKK 6ynamn?

1.6. TeHrmamMaHH eYMHT:

a) 1-|x|=0,5; n 1+x=[v2=3];

6) 1+|x|=a; e) |1+x|=—|v2-3[;
B) |1-x|=0,5; &) 1+x=2—3;

r) Il—x|=a; X) l—x|=l,7.

1.7. TeHrsiaMaHu €YHHT:
a) 3x(c—1)—17=x(1+3x)+1; 06) 2x—(x+2) (x=2)=5—(c1)%
B) Ix+1 2x—3 3. 2x—1 4—x
7" Dt x= S -
1.8. m HUHT Ka}maﬁ KMiiMaTnapuaa fepwiraH TeHria-
Manap R ma TeHr Kywiu 6ymamnu:

a) 2x+3=12 Ba 2x+3=12(3m — 17)+15 ;

6) 3x+5=12 Ba (3x+5)(3m — 1)=12 ;

B) 4—3x=5 Ba —3x+4=3m—8 ;
r) 10x—-mx=1 Ba (10—m)x=0 ?
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1.9. TeHriaMaHU €4YUHT:

a) (x+2)(a—1)+1=a*; 6) x=a’x ;
B) ax-a*=4—12x ; r) atx=ax—1;
n) ax—H=7 ; e) ax—b=1+x.

1.10. TenrnaMaHHHT eYUMJIAPH TYTUITAMUHM TY3MHT:

3—2x _x—2. x. 1 —3x _5x—147x.
2) 73 375 9 3 T4
B)-62‘3':5— 1=4zi5 — 06 1) 8&21_2_)6=_6£5—_1+0,1;

1
5
n) E2 = 2etd - XD o) 3(x+8)=4(T-);

X) (x+3)c—6)=0c+2)(x+1)+4; 3) (x—3)(x—4)=(c—5}x—6)—7,5.
2-§. KBAIPAT TEHIJIAMAJIAP

2.1. Ksajpar yuxagaH TYj1a KBagpaT aXpaTHHT:

a) 2x°+4x-3; I) x’—6x+8;

6) Lx—4x+16; e) ai—dac+4ai+3;

B) —5x*+20x—13; &) 6a’x—9a’—axtta—1;
r) —0,5x*—0,25x—2,25; 3) x*+(a+b)x+ab.

2.2. x HMHT Oapya KuiiMaTiapuia x>+x+1 KBagpar yuxan
MycOaT KuitMatiap Kaly/l KWIHIIMHA HCOOTIaHT.

2.3. x HMHT Oapya KuiiMaTiapuaa —3x’+12x—13 kBagpat
yuxan MaHHU# KuiiMaTiap KaOyn KWIMIIMHKA HCOOTJIAHT.

24. x, y, 2z JapHHHr 6apya KHWiMaTJapuaa
5x3+5y2+52+6xy—8xz—8yz>0 6yaMIIHHA MCOOTIAHT.

2.5. TeHIrCHM3MTMKHYM UCOOTIAHT:

X+ 2xy+ 324 2x+6y+320.
2.6. TeHrTaMaHH eYyHT:
a) 6x—x—1=0 ; n) 2x—12x+12=0;
6) 3x*—5x+1=0 e) 2x—x—6=0;
B) xX*—x+1=0 X) x*—4x+5=0;
r) —x*+8x—16=0; 3) %xz— 12x+9=0.

2.7. 15 connHu xymairmacu 70 ra TeHr OysragMra”H
MKKWTa COHHUHT WMFUHIUCH KYpUHMLIMAA E3ULI MYMKHH-
Mu?

2.8. TeHrnamMaHu 3HT Kyl1ail hopMysia EpaaMuia edHHT:

a) 3x3—5x+2=0 ; I 5x+9x—14=0;
6) 3x’—20x—52=0; e) 4x*—x+10=0;
B) x’—10x+24=0 ; X) S5x*—16x+3=0;
r) x+7x-30=0 ; 3) x*+4x—12=0.
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2.9. TeHrnaMaH¥ OF3aKH €4UHT:

a) x>—3x+2=0; o) —x*=7x+8=0;

6) x2+99x—100=0 ; e) x’—7x+12=0;

B) x*+548x—549=0 ; €) 3x*+x—2=0;

r) —x2+6x—5=0 ; X) x’—(a+b)x+ab=0.

2.10. x, Ba x, Jlap x2-7x+10=0 TeHrTaMaHMHT WIIH3IIA-
pH Gi"nan By WIIMITapHH TONIMAacIaH, KyiumarunapHH
XucoOaHr:

X X
a) x?+x2 '+ 2

) 1 2 n) 7-2 X, .

1

6x3+x3' e) XX, —— — — ;

) l 1 172 xl ,x2
B) + — X ; €) (xx,) — x> — x};
N o 1 +1 ; x) x} +x7+ 2xx,.

2

2.11. 2.10-MHconmary TeHrnamMaHu —3x*+x+24=0 TeHr-
JiaMa OWIaH aJIMAlUTHPHHT Ba xMcoGnanuiapHu 6y TeHrna-
Ma yyyH 6aXapHHT.

2.12. x,,x, nap ax*+bx+a=0 TeHINIaMaHMHI WIAHVIAPDY
6yacHH, X, Ba X, COHNAp ¥3apo TeCKapH COHJIAp 3KaHMHH
ncﬁomaHr

2.13. bepuwiraH TeHIJIaMaHM edMail, YHHHT WIZMVIapH
WLLIOPACHHYU aHUKJIaHT:

a) x—4x+3=0; e) 6x2—x—1=0;

6) x—6x+5=0; €) —20x—3x+2=0;
B) x2—x—42=0; X) x*—6x+10=0;

r x*—x—6=0; 3) —3x2+17=0;

o) x+x+1=0; K) —5x*+x—7=0.
2.14. KBanpaT yYXaqTHMHT WIIHIIADUHU TOMMHT:
a) 10x*+5x—35; n) 0,1x+0,4,

6) 9x*—9x+2; e) —0,3x*+1,5x;

B) 0,22+3x—20; é) x*+x—6;

ry —2x—x—0,125; X) x»—2x—4.

2.15. KBagpaT yuxaagH# KyTmaiTyBYWIapra aXXpaTHHT:
a) 3x—24x+21; e) —x*—8x+9;

6) Sx*+10x—15 ; €) 2x—5xt3;

B) Lxt + Lx+ L X) Sy+2y-3;

r) x*—12x+24; 3) —2x+5x+7;

1) —p+16y—15; K) 20-2x+5.
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2.16. KacpHM KUCKAPTHPHHT:

a) dxtx . 0 it 10,
I+2x—1" 20 + 8p —
6) ZQ ﬁg 3 C) 3x2+16x—12 .
3a—9 ’ 10 — 13x — 3x2°
B) l6;£12, x)x2—211x61-24 ;
— R x_
2ﬁ+72+3 3) 2ﬁ+92—5_
»—-9 4y — 1

2.17. Unauanapu Kyitvaarnya 6ynradH KBaapat TCHIJiaMa
TY3UHT:

a) 2Ba—3; B)%Ba%; a)2Ba2; x)0Bas5;
6)—13a—5;r)—%3a—i; e)—na—l, 3) aBa .
2.18. Wnauanapu % Ba —% OynraH WIyHOai KBagpaT

TEHIJIaMa Ty3WHIKH, YHMHI Oapya ko3dduuueHTIapu Oy-
TyH COHJIap GY/IMO, yIapHUHT MMFUHINCH 36 ra TeHT 6YJICHH.
2.19. Unananapu 3 Ba —2 O6yaraH 1uyHaai Kpaapart TeHr-

JlaMa Ty3MHIKM, YHMHT G0l KO3(PULIMEHTH 1 OYICHH.
2.20. Mnamanapunad Gupu a) 2+V3 ra, 6) 3-V2 ra,

B) 2-V5 ra, r) 3+V5 ra TeHr 6yiraH 6yTyH K03pdHLUMEHT-
JIM KeJITAPWITaH KBaapaT TeHIIaMa Ty3uHT.

3-§. KACP-PAITMOHAJl TEHTJIAMAJIAP

P(x) -

06 ~" ()
KYpUHMILAATY TEHIJIaMa kKacp-payuoHair meHzaiama ACAnia-
a4, Gy epma P(x) Ba Q(x) nap xymxamiap 6ynu6, Q(x)
HMHT Japaxacu Kamuaa 1 ra TeHr.

(1) TeHrnamaHM euuii ydyyH P(x)=0 TeHraIaMaHWHT
Q(x)#0 wapTHU KaHOATJAHTHPAOUTaH €UMMIAPUHH TOIMIII
Kudos, ssbHU (1) TeHrnama

{P(x) =0, Q)
Ox) =0

CHCTEMara TCHr Ky'winaup.

Mucon. 1 + 2 =] TeHINIaMaHH €YHHT.
x+1 x—2

Euunw. by tenrnamanu (1) KypuHMIITa KeJTHMPHO

OJIaMH3:
xX—4x—-2 _ 0

(x+1(x—2)
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2 _ =
OXHUpry TeHIIamMa {J(Cx T ?)x(x _2 2) g’ ( cHcTeMara TeHT
Kywit. ¥—4x—2=0 TeHrnama x,=2+V6, x,=2—6 wym3-
napra sra 0ymu6, 6y wiguanap (x+1)(x-2)=0 TteHrmama-
HMHT WIIH3/1apH 3Mac.
IIyHnait Kuimb, GepwiraH TEHINaMa MKKUTAa WIIW3Ta
ara: x,,=2+V6.

Tenrnamanu e4uHr:
SIS R O NP P B |
13 T T 34—
R
S e 3 A s
TenrnaMaHM €4MHT:

5+2x _3(x+1) x+3 . x—3_10 36
9. =3~ 7=x - 3.3+ 7373 9

30 13 18x + 7_ X _x
3-11.x2 _ l—x2+x+ 1'—' x}_ 1'_0 3.12- m_xﬂ.

33X —=6x_ S5 o 3q4 X—6x 5 _,

x—5 S5—x x—35 x—5
315. X —4-3+2x 346 83,47
x 2 x
Ix+1_ g px—1 2x—2 x+3_
3'17'x+2 1+x_2. 3.18. <73 T 5
el JYE A | 3y+1 1-—-3y
3204 _+1=_1 5

x+73 x—73 + 3—x
4-§. KVTIAUTYBYWIAPTA AXPATHII YCYJIH

l-Mucon x—4x—10x*+37x—14=0 TeHNIaMaHH
€YHHT.

Eunim. TeHDIaMaHWHT 4all TOMOHHIA 4-apaXain
KVTIXan TYpHOAM. YHM KBajipaT yuxamiap KymnaiTMacH Iak-
NIMja TAaCBHpPJAINTra Xapakar KiwIaMH3:

xt—4x’ — 10x2 + 37x —14 = (5 + px + q)(x*+bx+c).

Yam Ba YHIr TOMOHJIApAa TYPraH KyIXaIaDHHHT MOC
K03 PULMEHTIapUHH TEHINALUTUPAMU3;
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p+b=_41
ctqg+pb=—10,
pc + gb = 37,
gc=— 14.

Oxupru cucreMaHUHr 6upop OyTyH KUHMATIN €YMMHU-
HM TOomaMM3. qc=—14 pmaH g Ba ¢ Jnap 14 HUHT
OYnyBUMIapU PKaHMHM KYpMII KUItMH 3Mac. [Jdemak, ynap
yuyH 1, +2, +7, +14 coHiapHM cMHab Kypull Kepak.

Arap g¢g=1 6ynca, c=—14 6ynagu. UKKMHYM Ba yYMHYU
TeHT/1IaMasiap {li bl;;:'_ p=37 CUCTEMaHH 6epanu. by cucre-
MajgaH b yuyH 5-37b-42=0 tenrnama xocwn 6yaagu. by
TEHIJIaMa 3Ca eYuMra 3ra ImMac.

IyHuHr yuyH, ¢=1 1na cdcreMa 6yTyH edyuMra sra
aMmac.

Arap g=2 6¥nca, c=—7 ra sra 6ynamu3. by xonna cucre-
Ma ¢g=2, c=—7, b=1, p=—5 JlapJaH Ty3wirad OyTyH
e4yMMra sra 0ynaam (TeKUIMpUO KYPHUHT).

IMynpai Kuiuo,

X —4x’ — 10x2 + 37x —14 = (& + 5x + 2)(x2+x—7).

Hemak, GepwiraH TeHmama x2-5x+2=0 Ba x*+x-7=0
TeHIIaMajapra axpanan¥. by TeHriamaiapHu euyu6, Oe-
pWITaH TEHIVIAMAHMHT XaM edyuMiIapy O¥1aguraH 515— V17 ,
—1%_ V29 COHJIApHHM TOIIaMH3.

2 - M u c 0 1. (X¥P+x+4)+3x(x*+x+4)+2x’=0 TeHIIaMa-
HH €4YHHT.

Eunur. TeHrmamMaHHMHT Yan TOMOHMHM y= x*+x+4 ra
HUcOaTaH xBaapar yuyxam cudarupa kKapab, Oy xBampat
YUXaOTHH OJATAArM CTaHNapT yCy/lIa KyTaiTyBYWIapra ax-

paTaMu3:
P+3xp+ 2= (y+x)(y+2x).

byngaH (x2+2x+4)(x*+3x+4)=0 Tenrnama xocwi 6yna-
ou. OXHprd TeHIJIaMa eyMMra 3ra amac. Jlemak, GepwiraH
TEHIJIAMA XaM eYHMMra 3ra 3Mac.

TeHIIaMaHU €4YHHT:

4.1'. ¥—3x=a+ }1—, (a20). 4.2. X—8x— x+8=0.
4.3. ¥—0,1x=0,3x 4.4. 9x—18x — x+2=0.
4.5. —y—16y+16y=0. 4.6. ¥*—x=x—1.

4.7. X—x=6x—6x. 4.8. 30—+ 18x—6=0.
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4.9, 2*—18x=5x>—45x . 4.10. 3*—2)=2y7-3.

4.11. x*—3x—2=0. 4.12. (C+x+1)(+x+2)-12=0.
4.13." 2(+6x+1)+502+6x+1)(2+1)+2(x*+1)2=0.
4.14." (—x+1)"—6x*(x*—x+1)*+5x*=0.

415 X+ 6 . (x—4)2+ x—6. (x+9)2=2, x + 36

x—6 \x+4 x+6 \x—9 xX—36"
4.16. x*+7x+14x+8=0. 4.17. x*—5x+4=0.
4.18. x*—8x*+40=0. 4.19. x¥*—2x—1=0.

4.20. xX*—4x’+x+2=0.

5-§. AHI'A V3rAPYBYM KHPUTHIII YCY.IN

1 M u c o a (-3xt1)(x+3x+2)(x*-9x+20)=—30
TEHTJIaMaHH €YUHT.

Eunm. (2+3x+2)(x-9x+20)=(x+1)(x+2)(x-4)(x-5)=

=[(x+1)(x-9)] [(x+2)(x-5)]=(*-3x-4)-(x*-3x-10) 6yara-
HU yyyH OepwiraH TeHIJIaMaHH KyWujaarmya €3u6 oM
MYMKUH:

(?—3x+1)(x*—3x—4)(x*—3x—10)=-30.

By TeHrnamaga y=x’-3x aIMalITHPHLI OPKXAJIH SIHTH

y3rapyeyd y HH KMPDUTaMH3:

0+D)O-49(—10)=-30.
Oxypru TeHIMaMazaH y,=5, y,=4+V30, y,=4—30 nap-
HM TONMO, Kyimaard yd4ra KBaApaT TeHIrjamara 3ra 6yna-
MM3:

¥—3x=35, x—3x=4+30, x2—3x=4 —\30.
by TcHIMlaManapHM edcak, OepwiraH TeHIJlaMaHUHT
6apya W1IMIapH TOMIANN:

3+v29 3+V25+430 314252—473'0'
2 bl 2 bl

2-MHCOINL X—22x—x+2—2 = 0 TeHIIaMaHH
€YUHT.

Eunw. V2=a me6, xX'—2ax’—x+a*—a=0 TeHDIaMaHH
Xocw1 xwiamu3. By TeHriamManM a ra HMc6ataH KBaapaT
TeHrJlaMa cudatuia Kapab, YHHHT a=x*—x, a=x+x+1
WIAM3IapUHHA TONMUII MYMKMH. a=V2 3KAHMHM IBTHOOpra
oJicaK, KyifuIaru TeHrj1aMajapra 3ra 6yJ1amMua:

R—x=\2, 2+x+1=V2.

By Tenrnamanap GepwiraH TeHIJIAMAHWHT XaMMma WiI-
JOU3TapMHM aHMKJIall MMKOHWHHM Gepamm:
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I T2 A B/ Y
2

h2 2 > 34

3-MHCOL 4x X = — 3 tenrnamanu

+
+x+ 2 — 5x +
R X+x+3 xX—5x+3 2
E 94 u w. x=0 TteHrnamaHuHr eynmmu 3Mmac. Iy ca-
6a6bnu, GepuiaraH TeHrJaMa Kyiuaarm TeHIJlaMara TEHT

KYWIH:

X

4 5 - _3
+ = b
x+3+1 x+3-5 2
x
y=x+i’— JECcaK, yil +y—§§= --g— TeHI/IaMa

xocwn 6ynanu. by TeHrnama y =-5, y,=3 wiimMaiapra sra
6ynraHmn yuyyH OepwiraH TeHrnamMa x + —i =-5x+ % =3

TEHIJIaMaJlap MaXMyacHUra TeHr KyWIMAMp. YJIapHHM eumO,
6epwiraH TeHrJTAMaHUHT WIAK3Napura 3ra 6ynamMus:

x =313
1.2 2 *
Euwiran Oy TeHrniamMa Ax + Bx =D

a’+bx+tc altbx+tec
KYPMHMUIIATH TEHTJIAMAHWHT XyCycuit Xonmumup. Bynmait
KypuHULLIard 6apya TeHMaManap, WIYHHHIAEK

a’t+bxtc | ax’*+bxtc =4 pa
a’tbx +¢ ~ ax*tbxtc
ax’+b x+c _ Ax
ax2+b,x +¢  axtbxtc’

xypuHauuigaru (6y epaa ac+0) TeHTIaMaNlapHH €YUl CXe-

MacH 3-MHCOJIHH €YMII CXeMacH Kabuaup.

TeHrnamMaHu €YMHTr:

5.1. (02 —5x+4)(x*—5x+6)=120. 5.2. (x*+3)>—1(x*+3)+28=0.

5.3. t4—2r2-3=0. 5.4. 2x*-9x*+4=0.

5.5. 5y =5y 24+2=0. 5.6. x*—4x*+4=0.

5.7. (—2x)>—(x—1)2+1=0. 5.8. (x+2x)—(x+1)>=55.

5.9. (o +x+1)(3+x+2)—12=0. 5.10. (x2—5x+7)—(x—2)(x—3)=0.

5.11. (x=2)(x+1)(x+4)(x+7)=19. 5.12. 2x*+x*—15=0.

5.13. (2—1)+3(2x—1)’=15.  5.14. (x—2)‘—19(x—2)3—216.

x—4 x+5_» x— 6x 30
5.15. +5+ 3 2. 5.16.x 5 —x:j 5.

A=0
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x:H+x—5 3x — 50 _
5.17. X + P +4=0. 5.18. x T—T 14.

1 1 1 2 2 =
5.19.x(x+2) oiD i 5.20. (x*+2x)>-(x+1)2=55.
5.21. x2_13x+]5_ X2—15X+15_ 1

x¥—14x+15 x*—16x+15 12

4x 3x _
322 gt T T T=10x%7 |
I I _ 9
3B oy T A3 A=)
5 24 x2_10x+ 15 — 4x
T x2—6x + 15 x*—12x+15 "
x ___Ix = x—a, x—b_
5.25. a5y aeFegs - L 326t i 2

6-§. BE3Y TEOPEMACH. TOPHEP CXEMACH

Besy teopemacu. P (x)=ax" +a,x*' +..+a , x+ta,
(a#0) xynxadnu x-c ukKku xaoza Oysuwdan xocus dy'/tadu-
2an r Koadux P, (x) kynxadnunz x=c HyKmaodazu xuiimamu-
2a, ashu P (c) 2a menz: r = P_(c).

I-Mmucon P, (x) =x* +x° +3x* +2x+2 xymxanuu x-1 ra
OynHILIaH XOCWI OY/IraH KOJMAMKHM TOIIMHT.

Eunm. Be3dy reopemacura acocan: r = P, (1) =1+1+3+
+2+2=9,

2-M "4 ¢ 0 1. Pyx)=x’+2x?+x-a’Kynixanuu x-2 ra 6yauw-
JaH XocWwi1 6ynradH KoMK, 8 ra TeHr 6yyica, 4 HU TOITMHT.

Eumin. P, (2)=2°+2-242—¢’=8 TeHrnukaan a’=10 Hu
XOCHJI maMn:i;\lléxxmaH a=10 éxu a= —10.

XKapob6: a= +V10.

P (x)=a x" + a,x"! + ..+ a_, x+a, KyTIXaOgHH x-c Ta
KOJNIUKTH Gaf(JIHUIHHHI‘ aMaJidii ycyJulapyaaH 6upu I'opHep
cxeMacH (yCyJIn)Iup.

By ycynHUHT MOXMATH Kyhmaaruda: P(x) xymxagHu
X—c ra KoMK 6ymauma Q,  (x)=bx™'+bx**+ ... +b xt
+b_, (b#0) xymxam Ba reK Kommuk Xocwn Gynamu. b,

» - b, b, r COHNapHH Ky#HHIaru cxeMa €paamuiua
TONMII MYMKHH:
a, a, a, a , a, , a,
+ |0 ch, cbh, ch, |ch,, | cb ,
b0= aO bl b2 bn-l bn- 1 r
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3-mucon P(x)=2x-x'-3x*+x-3 HU Xx-3 ra KOJLIUKJIH
6yauHT.

Euuni.
2 -1 -3 0 1 -3
32 35 312 3-36 3-109
=3 2 5 12 36 109 324=r

Hemax, P (x)=(x-3)(2x*+5x+12x+36x+109)+324.

4 -mucon P(x)=2x-x*+3x+2 HM x+] ra KOJIMKIH
OVINHT.

Euniu.
2 -1 3 2
-1-2 -1-(-3)| -16
c=-1 2 -3 6 -4=

P,(x)=(x+1)(2x*-3x+6)-4.
be3sy teopemacunad P (x) KynxalHu ax+b KypuHULIIa-

Ird MKKHXaara 6yamia xocun 6yaaauraH r KOJIMK, P"(—%)
ra TeHI OVIMUUIMIM KeJIMO YMKamu.

5-mMucon Py(x)=x-3x+5x+7 vu 2x+1 ra 6mmunan
XOCHJI OVJIraH KOJUIMKHM TOIIMHT.

Eunm. Konymuk, r= P,(— %)= (— —1)%— 3 (— l)2+ 5
-(——1—)+7=2—2 ra TeHr 2 2

2 8 )

6.1. P(x) xymxan D(x) x¥Tixaara Gy IHHAIUMU:

a) P(x)=x'0-3x+2, D(x)=x-1;

6) P(x)=x'%-3x+2, D(x)=x+1;

B) P(x)=x'%-3x3+2, D(x)=x*-1;

1) P(x)=x'%-3x+2, D(x)=2x-1?

6.2. x'+a@>! xymxan x+a ra GYIMHMIIMHA UCOOTIIAHT,
6yHna a=0, neN.

6.3. x"-g" xyTixan x-a ra 6YIMHUITMHA MCOOTIaHT, OYH-
na a0, neN.

6.4. a) x*-3x*+1 Hu x-2 ra; 6) x5-4x*+x? Hu x-3 ra;

B) xX°-4x*-x+1 HuM 2x-3 ra; 1) x*-3x+x>-1 HuM 3x-4 ra
6yMmiIary KOJAMKHH TOITMHT.

6.5. m suHT KaHnai KuitmMaTnapuaa 3x*-2x°-m2x-2 KyTxan
x-2 ra KOMIMKCH3 6ymrHaau?
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6.6. m HUHr Kanpait xuiiMaTiapuaa 3x’—4x’—mx—1
Kymxag x+1 ra 6yamHManin?

6.7. a Ba b HMHT KaHmail KuiiMaTiapuna 2x*+ax’+bx—2
KyTIXag x*—x—2 yuxaara KOoJIUKCH3 OYiumHagu?

6.8*. m Ba n HMHr KaHIall xuiMatiapuaa x*+mx+n
Kymxan x2+3x+10 yuxanra Kojaaukcu3 OynuHamu?

6.9. P(x) xymxamHu x-1 ra 6yauuyia KouaukK 3, x-2 ra
OymuInma 3ca KoJamMK 5 xocwi 6yimamu. P(x) HM x*-3x+2 ra
6ynuiia xocus1 6YmanuraH KOJOUKHH TOMMHI.

6.10. P(x) xynxanHu x-a ra 6ynmiuaa r, KONUIMK, x-b ra
oynmuumiaa 3ca r, KOJIHK Xocwi OYmagu (azb). P(x) Hu
x2—(a+b)x+ab ra GyauIIa Xocw1 OVaamuraH KOJAMKHH
TOTTMHT.,

6.11. TopHep cxemacu épmammuaa P(x) xymxanHu D(x)
UKKMXaIra KOJLINKIN OYJIUHT:

a) P(x)=x>—5x—7, D(x)=x—1;

6) P(x)=x’—3x*+5x—6, D(x)=x—2;

B) Ax)=2x*—3x—5x+2, D(x)=x+1;

r) Px)=3x—-4x*—x+1, D(x)=x+3;

o) P(x)=3x5—4x’—xtx*—x*—1, D(x)=x—3;

e) P(x)=x—x*—5x—6, D(x)=x—2;

X) P(x)=x*—x3+2x*—5x—42, D(x)=x+2;

3) P(x)=x’—4x’+5x—3, D(x)=x—3;

H) P(x)=x*—3x*+2x*—4x—1, D(x)=x+4;

K) P(x)=x—4x>—3x*+1, D(x)=x—4;

1) P(x)=x—5x*+3x>—5x+6, D(x)=x+2;

M) P(x)=x—4x’+2x—3, D(x)=x—1.

6.12. TopHep cxemacunmaH ¢omnaranu6, Ax) xjmxan-
HMHT X=a HyKTajJard KUAMaTUHU TOITMHT:

a) Ax)=x*—x?+2, a=1; 6) fx)=x"—3x-x+10, a=2;

B) fx)=x—x*+3x*-x+1, a=—1,

1) fix)=x—7x*+3x—3, a=3; 1) Ax)=x—5x—4x*1+8, a—=4;

e) f)=x*+Tx+x43x5+3x¢+23+x—x+1, a=3.

6.13. T'opHep cxemacugaH doitnananud, a*+bH+c>—3abe
HU KynaiTyB4MIapra aXxXpaTuHr.

6.14. Arap a >0, 520, ¢c =20 6)7)103,‘2”_1’;—""‘3 > abc

oynamu. Illynu 6.13-Macana HaTixXacuaaH ¢oiigaiaHn6 uc-
6oTnaHT.
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7-§. AITEBPAHUHT ACOCHII TEOPEMACH

Anreb6paHuHT acocuii TeopeMmacu (I'aycc TeopeMach).

n-dapaxcaau (6y epoa n 2 1) xap xanoaii kynxao axariu
6umma xomnaexc urdusza 3ea.

Teopema. Adeap atfi (B20) xomnaexc con P(z)
Kynxaonunz usdusu 6ysca, a-Bi conu xam P(z7) xynxadnunz
uadusu O6ysadu.

Haruxa: n-dapawcasu P(x) xynxad x-a kypunu-
wudazu uxxuxadsap eéa x° +px+q Kypunuwuoazy manguii
OUCKDUMUKNAGHMAN K6adpam y4Xaorap O0GpaNCcaAGPUHUNZ
Kxynaimmacudan ubopam:

P (0)=ay(x-a)*- - (x'+pxtqg)~-

Ooyepna ke{0, 1,2, .} me{0,1,2,. .}.

1 M ¥ ¢ 0 1. xX*+4x+15=0 TeHrnamMaHuHr 6apua
KOMIUIEKC WITW3NapHHU TOTMHT.

Euun. AnreOpaHuHr acocmii TeopeMacunaH 6y TeHIa-
Ma KVYTIM OWwiaH MKKMTA KOMIUIEKC WIIU3Ta 3rajiiru xeamot
ynKany. by winManap KeaapaT TeHIIaMaHH e4MIITHMHT 0faT-
Jlarv yCyJy €pAaMuiaa TONMWIAAM:

xi+4x+15=0; D=42-4-15=-44; x,,= AL = 9 4411,

2 MHUCOIN x+4x+15 yuxanHu KymaiATyBYWIapra
QKPaTHHT.

Eunw. KsagpaT yuxa@HMHT WIAMAUIAPMHM TONMAMM3:
X, —-2+rm HIyHuHT yuyH x 2+ 4x+ 15=(x + 2 — N11)x
x(x+2+r\/_ ).

3 MU c o g x+4x+15=0 TteHrmamaHuHr ©6apuya
KOMIUIEKC WIIN3TAPUHU TOTMHT.

Eunm. x*=t ne6, £+41+15=0 xpagpaT TeHIJIaMaHM
XOCWI K,PU'laMPB YHUHT anapu: 1=-2+N11, 1,=-2-N11.
xe=—2+N11, x=—2- 1‘(\1/11 Teumamanapra ara 6ynauK.
—2+~11, \f'_ —AN11 udonarapHUHT KMAMaTIapMHH XUCOO-
Jlacak, 6epw1raH TEHITIaMaHUHT 4 Ta KOMIUIEKC WIIM3Jia-
pura sra 6¥namu3 (Oby WioMIIapHU Y3MHTU3 aHUKJIAHT).

4 M v c o n Hnamanapupan 6upu 1+3/ OynraH
XakKMKHii Ko3(hOULNEHTIH KBaApaT TeHIJIaMa TY3WHT.

Euniu. 143/ coH nanaHaéTraH KBaapaT TeHIJIAMAHUHT
Wiau3u 6ynranm ydyyH 1-3/ COH XaM YHUHT Wian3M 6y1amu.
Iemax, nanaHraH teHrinaMa a(x-(1+39))(x-(1-3))=0 xipu-
Huuwipa 6ynmn6, 6y epaa ae R, a=0. KascmapHu ouub,
yxiaun KyIwTyBYMiIap mx4amiaaHca, ax?’-2ax+10a=0 xsan-
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paT TeHIJlaMa XOocwi Oymany. by 3ca M3naHraH TeHriama-

Kapob: a-2ax+10a=0, (acR, a=0).

7.1. TeHrnaMaHMHT Gapya KOMIUIEKC €YMMIADHHH TO-
TIYHT.

a) x>=2x+2=0; n) x*+2x+17=0; wu) 9x*—12x+5=0;

0) x2~4x+5=0; e) x*-8x+41=0; k) 1622—322+17=0;

B) x+6x+13=0; x) 9x>+6x+10=0; n) Z2+4z+7=0;

r) xX*+4x+13=0; 3) 4x*+4x+5=0; ™M) z—6z+11=0.

7.2. KBagpaT yuyxagHM YH3MKJIH KyTadTyBYMJIapra ax-
PATHHI:

a) x’+2x+S5; B) 472+8z+5;

6) x>-3x+10; 1) 25722+50z+26.

7.3. TeHrIaMaHU KOMIUTIEKC COHJIAD TYTUTaMMAA €YMHT:
a) z*+52°—36=0; o) x*+3x>—18=0;

6) x*—8x—9=0; e) x'+4x*—32=0;

B) y*—y?—6=0; X) z4++z2+1=0;

r) #+2t2—15=0; 3) z°—223+4=0.

7.4. Wnouanapmnad 6MpH 2—3i 6ynrad xakukui kKosd-
duLMeHTIN KBafpar TeHIIaMa TY3HHT.

7.5. Wnguanapu 2—3i, 2—i 6ynran xakukuit ko3cddu-
UHMEHTIM TYPTUHYM JAPaKAIH TEHIVIaMa TY3HHT.

7.6. Wnmuanapu 2, 2—3i, 2—i 6yiraH xakMkui xosd-
duLMeHTIN OeUIMHYN JapaXany TeHIJIaMa TY3UHT.

7.7. x=1 coHU x¥—nx"'+px"'—1 KYIMXaOHUHT HeYa
Kappaiu WIIM3M 3KaHWHY aHHUKJIaHT.

7.8. Kyimnary xyTxamiapHu YH3UKJIM Ba KBaIpar Kymai-
TYBYWIAp KYTIAaifTMacH LIaKJIXIa TACBUPJIaHT.

a) x+27; B) x°+64;

6) x*+16x%; r) x*+7x%

8-§. IOKOFPH JAPAXAIN TEHITIAMAJIAP

Teopema: %mcxapuac Kacp (peZ, geN) 6¥ncun. %

coa P (x)=ax"tax"'+...+a, xta, xynxadnunz usduzu 6ym-
HHE YIYH p COH 030X Xa/ 4, HMHT, ¢ COHH 3ca Gom x03¢ddn-
OHERT g, HuEr 6y ayBuHCH 5immm 3apyp.
Hatax a: pe Zcomn P (x) Kjnxanauar winM3n 6yim-
I YYYH p COHH 030] X2/ 4, HEHT 6y ysaacH 6y Hmm 3apyp.
1 - M ¥ c o 2x+x?*-4x-2=0 TeHITITaMaHWHT paLMOHA
WIIUITADUHHA TOTIMHI.
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Eunw. O30on xarHUHT O6apya OyTyH O6Y1yBuWiapu: —2;
—1; 1; 2. bow ko3¢ duuMeHTHUHT Gapya HaTypa) 6yiyBYu-
mapu: 1; 2.

TeHrnmaMaHUHT palMOHAN WIAM3IADUHU KYiiHMOaru cOH-
Jlap opacHviaH NIaliMu3;

=2; —1; — ; 152
2 2
by coHnapHu 6epwiraH TeHIIaMara 6eBocUTa KyHUO Kypuill
OwnaH, yJlapHMHT WIIU3 OYaMIl €KY O¥IMaCINTMHN aHUK-
naiMm3.

Texiuypuill KypcaTaauky, — é— COHM OepwiraH TeHIJIa-
MaHUHT WIIKU3U 6YIanu, KojJraH CoHlap 3ca wian3 6yiaMaii-
IH.

Hlynnait kunub, 6epunrad teHrnama ¢axat 6urra pa-

HHUOHAJT Wiau3ra 3ra. x=— l—

i 2

XKaBob: 5

2 - M ¥ ¢ 0 1. TeHTNMaMaHUHT OYTYH WIANIIapPUHU TOIMHT;
2¢—x*+2x*+3x—2=0.

Euuviw. O30x xamHuHr 6apuya 6yTyH 6ymyBumnapu: —2;
—1; 1; 2. TeHrnaMaHuHT 6apqa OyTYH m,uuanapnﬂu KyWu-
Jarv COHJIap opacMaaH uanaiimus: —2; —1; 1; 2

By coHnapHuUHr xap 6UpUHU TeHIamara Kyinb iypub,
yjap opacuIaH ¢akat —1 COHrMHa TEHINTAMAHWHI €YUMH
3KaHMHH aHUKJIaHMMU3.

Hemak, 6epuirad TeHrnaMa gakar 6urra 6yTyH ednmra
ara: x=—1.

XaBo6: x=—1.

3 Mucon x43x—-1=0 TeHrnaMaHWHT OYTYH
WIN3IaPDUHN TOTIMHT.

Eunwmu. byrydn wiguanapiu —1; 1 coHnap opacuaaH
HTaitMn3. By COHJIapHMHT MKKajacH XaM TeHIJIaMaHWHT
WIIU3N SMaclUIMHU KYPUII KUIHUH 3Mac.

XaBo6: TeHrmamMa 6yTyH WIAM3ra 3ra smac.

4-Mucon 2x4-x+2x*+3x-2=0 (xe R) TeHr1aMaHU
€YMHT.

Eupw. OnonHru MucoutapaaH ¢apkjin ymapok, 6y
epAa TeHIJlaMaHWHT 6apya XakKMKUM WIIW3JIapHHHU TOMMIU
Tanab KWJIMHASAIITH.

Hactna® pauvoHan MamuanapuHu wuanaiiMms. Panmo-

Han wiguanap 3ca -2; -1; - -%-; —;—; 1; 2 connap opacuaa
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6ynmanu (arap ymap Mapxya Gynca). Paumonan wnauznap
KyHAuIard COHJIap 3KaHJIWIMIa MIOHY XOCHJ KWIHII MyM-
KHUH: —1 Ba 5

IIyHHHT Y4yH TEHIJIAMAHMHT Yan TOMOHMOAru Kyrxamn
(x+D(x— %) =x2+%x—% ra KoJulMkcu3 6ynuHaam. by-
JMIIHUA 6axapuo,
2 -0+ 22 +3x—2= (x2+%x—%-) C(2¢— 2+ 4)
HM XOCHJI KMJIaMU3.

TeHrnaMaHU KyWHIary KypuHuiga €é3mb onamMus:

(x2 +—;x—%)' (2 — 2+ 4) = 0.

2x? — 2x + 4 = 0 TeHIaMa AHTH XaKMKUA WITH3apHU

GepMaiian.

Xapo6: x=-1; x2=1

i‘-
8.1. TeHrTaMaHUHT paLMOHA WIAW3IADHHH TOITMHT:
a) 3x*—4x?+5x—18=0; o) 4x*+8x3—3x—Tx+3=0;
6) X*—4x*—27x+90=0; e) x*+x+x2+3x+2=0;
B) X'—x’+x+2=0; xX) x*—4x’—13x2+28x+12=0;
r) 20—5x*+8x—3=0; 3) 3x*+4x2+5x—12=0.

8.2 .TeurnmaManMHT 6YTYH MWJAH3JIADHHM TONMHT:
a) x+2x+4x*+3x—10=0; 6) x*+7x2+14x+8=0;

B) X'—x*+2x*—x+1=0; r) x*+x+x+2=0.
8.3. TenrnamaHu eguHr (xe R):
a) 3P—5c+3x+5=0; 0) 4°+8x+5x*+10x—3x—6—0;

B) I’ +4—8—3x+6=0; 1) 2é+d—5x—102—Tx—14=0;
0 36— 8 +16xX—16x+32=0; e) 2°+6x*—Tx—21x—4x—12=0.

8.4. TenrmaMauMHT 6apya XaKMKWil WIAHINTApHHU TO-
[THHT:

a) 2x*+3x’—8x*—9x+6=0; 6) 2x*—5x—x?+5x+2=0;

B) Sx*—3x*—4x?—3x+5=0; r) 4x*—3x’—8x*+3x+4=0;

o) 3x*—4x—Tx*+4x+4=0; e) 2x*—7x*—5x+7x+3=0.
8.5. Tenrnamanu eurHr (xe R):

a) 8x*+6x°—13x2—x+3=0; 6) x*+6x+4x*+3=0;

B) 2¢*—x*—9x*+13x—5=0; D* (x—1)+(2x+3)*=27x*+8;

1) xX*—QRa+Dx*+(a+a)x—(a*—a)=0;
e) x*—4x*—19x*+106x—120=0.
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8.6. (xt+a)(x+b)(x+c)(xtd)=m (Oy epna a+b=c+d) xypu-
HHMUIJArH TeHIVIaMaHH €YMHT:
a) (x+1)(x-2)(x+3)(x-4)=144; 6) (x-1)(x+2)(x-3)(x-6)=6;
B) (x-3)(x+2)(x-6)(x-1)=-56; 1) (x+2)(x-3)(x-4)(x+3)=9;
o) (x+3)(x-2)(x-6)(x+7)=-180;
e) (x+6)(x+2)(x-7)(x-3)=-180.

8.7. KajitMa TeHIJlaMaHH €YMHT:

a) x*-3x’+4x2-3x+1=0; 6) x*-3x3+x2+3x+1=0;
B) x*-4x*+x2-4x+1=0; r) 2x*-4x*+2x2-4x+2=0;
) x*+23-x+2c+1=0; e) X*+2+x-2x+1=0.

8.8. KaiitMa TeHIrTaMaHMHT 6apya XaKUKHi WITHIapH-
HM TOTHHT:

a) x*+5x3+2x*+5x+1=0; 6) 4x*+2x3+3x2+x+1=0;
B) 2x*+3x%-13x2-6x+8=0; r) 3x*-203+x2-6x+27=0.

8.9. TeHrmaMaHH e4HHT:

a) 8x’+36x?+54x=98.

Eynim. 8x*+36x*+54x=(2x+3)>-27 O¥ynramm y4yyH, Ge-
pwirad TeHniaMa (2x+3)3-27=98 TeHIIMara TEHT Ky4WiH.
byHmaH: (2x+3)’=125; 2x+5=5. ByrnmaH x=1 3KaHMHM TONAMM3.

XaBo6: 1.

6) 8x3-36x*+54x=28;
B) 16x*+32x*+12x2+8x-80=0;
r) x*-8x’+24x*-8x=63;
) (+27)2-502+27)(x*+3)+6(x*+3)*=0.
e) (—1)+5(x*—1)—6(x*+1)*=0;
X) (2—3)—7(x*—9)+6(x2+3)*=0.
3) (c—2)+(x—2)(x+1)+(x+1)’=0.
Hamyna cudaruna x) TeHrnaMaHu euynd KypcaTamus.
Euuniu. By TeHr1aMaHMHT XauiapuHu (x2+3)? ra 6¥ncax,
2
y yiiby KYpUHMIUHHK OJIaJiH: (xl : 27)°_ 5 ;21%7 +6=0,
= ;;i? ne6 Gexrmnacak, )*-5y+6=0 TeHrniama Xocua
6ynanu.
byHnaH y =2, y,=3 napra 3ramus.

X427, X2

3 » TF3 3 TeHmaManap Moc paBuuLia +V21 Ba

+3 wnauanapra 3ra.

8.10. AAx)]=x KypuMHNILMIATH TEHIJIAMAHWN €YUHT:

a) (x*—4x+6)*—4(x*—4x+6)+6=x (*).

Eunui. ¥—4x+6=x TeHrnamMaH1 e4aMu3:
x¥*—=5x+6=0; x=2, x,=3;



(x*—4x+6)*—4(x*—4x+6)—x=0 xynxan (x—2)(x—3) ra
KOJLTUKCHU3 Oy uHany. Bymuumm 6axapu6, x*—3x+3 oyauH-
MaHU TomaMM3. (*) HY KyHMIaru KYpUHHIIAa €3W1I MyM-
KHH. (x*—3x+3)(x—2)(x—3)=0

By Tenrnama x=2, x=3 napnaH 601IKa XaKUKHI HIIH3-
Jiapra 3ra smac. (*) TeHIJIaMaHMHT XaMMa Wiou3jiapu: 2; 3.

6) (x2+2x—5)*+2(x*+2x—5)—5=x;

B) (xX—x—3)2—(x*—x—3)—3=x;

1) (—8x+18)*—8(x*—8x+18)+18=x;

o) (2—9x+16)>—9(x*—9x+16)+16=x;

e) (—3x+3)—3(x*—3x+3)+3=x.

9-§. JETEPMMHAHTIIAP

1 - M ¥ c o0 1. TeHT/TaMaHU eYUHT: | )1‘ izl =5.

Eqnm.H i2| =x-xx—1 = x3 — 3 6ynraHu y4yH

TeHTN1aMa x*-3=5 éxu x’=8 KYpMHMILIMHM OoJiaau.
XasBo6: x=2.

2-MHuco

123
1. ({4 5 6| HM xpcobnaHr.
789

Euuw. 1 ycya:

123
456 | =1-59+2-6-7+4-8-3—7-5-3—4-2-9—8-6-1=
789 =45+84+96—105—72—48=0.

II ycyn:

123
456 ‘ =(—1)"*-1- ‘ +(—=1)1+22- ’ +(—=1)1+*3- =
I7 39 89 79 ‘7 8
=1-(45—48)—2(36—42)+3(32—35)=—3+12—9=0.
9.1. JleTepMMHaHTIApHU XUCOBJIaHT:

-3 0 —5 7. 100 l-a —al.
a)|75‘ B) 13—6’“)' ‘ a l+a]’
2—1 —_ 3. x 1
6)’30 |l 2’°)’—30 Y | »

2 3




9.2. g HMHT KaHgail KpuiiMaTiapuaa deTepMHHAHTHUHT

caTtpiapM INpornopuUMOHAT 6§'J1a1m

0
a

; 6) r) ?

a3a

a)‘é
9.3. TeHrnma}m €YMHTI:

a 2{_,. a-1 3| _q. a a-1 _
2) |2 al 0: 6) 0; a)‘ | 0.

a —4‘

@ 3a at2 a

9.4. lerepMHHAHTIapHU XUCOOJIAHT:

23 4 al a a la
a)| 5-2 B) -1 aly; a |0 —a —-1};

123 a—la a 1 —a

125 151 a —a a
6){3—47 r 06 0]; e) |la a —a

—312-15 b 0 Db a—a —a
9.5. TenrnaMaHu e4HHT:

x 10 1 23
a) 12 2 3| =0; B) |1 2 x| =0;

1 2 x 124

x10 1 35
6)|1 11 = 0; r) |2 6 10| =0.

1 23 X x x
9.6. Xucobnanr:
a)2"1 —2|’1‘ ﬂ , Gyraa x=3,1(73);

6) 2,(7) - ‘2 o | T3,(13), 6ynna x=2,(71).

9.7. leTepMUHAHTIADHU XUCOOJIAHT:

5 2015 100 7 3 2
a)|2 4 8 6) |620 B) |3 1 2
1 4 7 543 1012 8
132 712 7 31
r) (212 a1 {322 e) 312
412 8 1048 1012 4
9.8. TenrnamMaHV €UMHT:
x1 x10 xx10 3
a)2~|23+3-x?x0=0; 6) 211 10-3| 4|=l6,
1 23 341




%

10
10} l
4

31| s - x =l
4

B)

-5 D
6
i

T )

X
2

N BN

bt IND i

10-§. YU3UKJIN TEHIJIAMAJIAP CUCTEMACH
{Zl; i II;,y — > cHcTeMa MKKM Y3TapyBUMIM YH3HKIH
TeHI/1aMaiap cnc%eMacn nevwmnanu. by epna a,, b, ¢, a,
b,, ¢, map xakukmit connap 6y1u6, ynapHuHr xammacn 6np
BAaKTIA HOJITA TEHT OYNUIIIM XaM MyMKMWH.

AroHa eymMra 3ra 6YiraH cucreMa auuk cucmema Ied,

HH CHUCTEMAHWHT acoculi OemepMuHranmu aeod,

YEKCH3 KYII euuMra 3ra OyiraH CUCTeMa 3Ca GHUKMAc Cuc-
mema 0eb aTanagy.
EunMra sra 6YnMmaraH cucreMa 6upzairuxda O6yamazan
cucmema nesinagy.
a b
= 171
A |a2 b2
KyHuIaru neTepMHHAHTIApDHM 3Ca CHCTEMaHMHT épdamvu
demepmunanmaapu 1e6 aTaitMu3:
¢ b | . a c
A= c b } P B,= a c

y

TeopemMa.

[A=0Jf:|Ax=Ay=0l)f>|al=bl=a2=b2=0|)ﬂ(cl=c2=0 )f) cHCTeMa

aHUKMac
ml Hyx l Ay l Ay l cHcTema
CHCTEMA CHCTEMAa CHUCTEMA CHUCTEeMa
aHUK 6upraivkaaMac  aHMKMac aHMKMac
A A
2x+ay=a+?2
Mu . ’ CHCTEMAa 4 HUHT
con {(a+ Dx+2ay=2a+4

KaHIai KuiiMaTIapuna 4ekcn3 KT ednmra sra 6yaann?

E u m m. TeopeMamaH KYypHHaINKH, CHCTeMa KyiHaa-
I'M XoJUlapJarMHa aHHKMac cucreMa Oyiaa ofaiu:

1) A= 4, —A =(0 Ba y3rapyBuwiap oiamaard Koagddmu-
uneH'mapnaH KAMuzIa GUTTacH HOJIaH dapxny;

2) cucremanaru 6 ta K03 pHUIIMEHTHUHT XaMMacH HOJIra
TEHT.
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BU3HMHr cucTeMa YyyyH 2-Xoa ypuniau smac. Iy ca-
6a6su, 1-x0JTHM Kapalu eTapJuaup.

bepwiraH cucteMa aHMKMAac cucTeMa GYIMIIM YYYH a
rnapameTp Kyiuaaru cucremaHuHr eYyUMH OYJIMIUM Kepak:

a+ 1 Zal_

_lat?2 al _
A= |2a+4 24l =05
—|2 a+2|-
A.V at+l 2a+4 0.
By cucTeMa siroHa euMmra sra: a=3.
XaBo6:a4=3.

10.1. CucteMaHM YpHMTra KMl ycysau OUIaH €YMHT:

x—y=35, 1, x+y=35,
a)l2x+3y 5; 6){3x+4y 5. B {2x+2y=10;

L, _ = Le+1,- 3,-5,-23
o 5 y=>5, ){2" 377 :e {4" 77 168"
x—=Jy . s %— 320, 2x + 6y {69’
O’3x—y=_9 0,3_4y—’3—,
30x — 10y =4§1; 0,7x — 7y = 43.
10.2. CucremaHu areOpalK KYIUIULI YCYJIMIA €UUHT:
{x—y=—1 2x+y=2, {bc+3y=7,
) 4x+y=6; 0 |-2x—y= 3 B) |—dx 6y =—14;
a+3p=2, [x+y=8L [L+ly=1,
Nl .uu) e)
>=x—3 ; _405.°¢ 1
2 3x+4y 14 3,Ix+ iir= 3.

10.3. CPICTeMaHPIHI‘ acocHii NEeTEPMUHAHTUHHU XUCOO-
JIaHT;
Ix+4y=7, 1.2x— 4y =3 ax—y=1,
a) {2x 5y=1;6) {3;_5yl7; "3 B){5x+ 2y=12;;
ax— by=1,
)hk—®=2
10.4. CucremaHuHr €paaMyd JAeTePMHUHAHTIApUHH

XHCO6ﬂaZ]7{cr 3 -1,7y=12, 3x—5y=2
a) y = 6){ y= ){x Yy = 2,

I y3 750 4x — 43y—1 4x—4,3y=35;
x — 3y
r){6x—7y=0.
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10.5. Cuctemann Kpamep dopmynanapunad doiinaia-
HM6 eyuHr:

a) {%;I gy - 1_ * D) [4x——28}_lyz g’, u) {gx_—)é;i,—&
{ﬁ)‘;—l Pl)y 9’ ©) {ix _OyS; 2’1' K) {3_x15_x5-l)-) 2=5_3’= 0;

B) {x+3y 21 ){2;+63;——12 Mﬁi‘iéﬁf;’

1) {Zx 3y=16, 3) lx—%x=126_33’ M){7x—2y=16,
x+2y=1; 2x+6y=1%5—; 3,5x—y=8.

10.6. {i; I %‘,} - 1_87’ cucTeMa GepwiraH:
a) CucreMaHMHI Xap OMp TeHINIaMacH HeuyTa eYyuMra
ara?
6) CucreMa Heyra eymMra 3ra?
10.7. CucTeMaHH eYVHT:
) {2x+ ay=—26, 6 ax—(a— 1y=0,5,
ax + 8y =12, [(a—l)x—ay=a;
3x—ay=6—a,
B) {—a.x+ 3y=3-2a

10.8. {Zxx + (t;y Ebt)z - 13 +q CHCTeMa (1;1) maH ubopat
SITOHA eYMMTa 3Ta. d Ba b JIapHU TOIHHT.
10.9. @ Ba b napHMHT KylMHarum cucTteMa 4YeKCH3 Kym
eyuMra 3ra 6ynanuraH 6apya KMMMaT/IapMHHM TOTMHT:
{azx— by=a>—b,
bx — Py=2+ 4b.
10.10. ¢ vunTr KaHaaii KuitMaTiapuna

{gzﬁa+g);—la+3 cHcTeMa eyuMra sra 6¥mmaiim?

10.11. g yuHr XaHOai KMiMaTiIapuaa
2x—ay=a+2,
{(a + l)y + 2ay =20+ 4 CHCTeMa':[eKCH:‘leHe‘U[MTa
sra 6ynagu?
10.12. Cucremanu aycc ycynmuna eumHr:;

x+y+z=1, x+y—z=-1,
a) (Ix+3y—2z=17, 6) {3x—2y+4z=9,
Ix+2y+52z=0; 2x+ 3y +2z=1;
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x—ytz=-—1, x—y—z=-1,
B) 2x+ 3y +4z=135, r) 4x + S5y — 3z7=6,

Ix—2y—2z=-T7; 2x+ 3y —2z=3;

—x+y+z=-3, —x—y+tz=3,

2x + 2y — 3z7=3, e) Sx+2y+ 3z= -4,
3x+ 4y + 5z = —6; 3x+4y—2z=-9.

10.13. Cucremanun Kpamep ¢opMmynanapu €pnammna
EUMHT:

)

-X, +2x +3x,=0, 2x-4y+ z=1,
a) - 13x, —0 6) (Xx-2yt4z=3
3x +5x +4x—0 Ix-y+5z=12;

x+2y+ 32— 1,
2x+y—z=13, )]
Ix+ 3y +2z=10;
2x-3y+z—2=0,
x+5y—4z+5=0, e)
4x+y—3z=—4;
10.14. CucreMaHH eYHHT:

x+2y+3z=4,
2x+4y+ 62z=3,
3Ix+ty—z=1;
Ix+3y+2z=1,
Ix+y+2z=2,
10x+ 12y + 8z=4.

B)

)

Sx—3y=17,
a) {5x+2y+3z——7 6) —2x + 9y = 4,
S5x + 2y + 3z=4; 2x+ 4y=—12;

4x + 5z=6, x+2y=3,
B) [y—6z=—2; 2 [3y—2z=—1.

11-§. YM3UKJIA BYJIMATAH TEHIJIAMAJIAP CUCTEMACH

- X-y= 25
I-Mmucom X+ =10 CHUCTEMAaHU €YUHT.
Eunw. CucTeMaHHMHr TapkuOMia y3rapyBYWIapHUHT
OMpMHM MKKMHYUCU OpPKAIH YM3UKIU Mdonanad onuiu
MMKOHMHM OepamuraH TeHrJiaMa MaBXyn. ByHmait xoima
CHUCTEMaHM ypHMIa KYHMIU YCyad OWJIaH edyMlll MyMKWH.
x—y=2 fgaH x=y+2 HHU TONUO, UKKMHYM TeHD1aMana x=y+2
ypHUra KyANIIHU 6a)|(apaMn3 0+2)H+3=10.
by rtenrnama y = =] wimuanapra 3ra. ¥ xoiaga
x=y+2=—3+2=—1; x, y ) 13—1+223,
Kapo6: (—1; —3) Ba (3;1).
x—y=1,
2-MUCOIJL ’xz —j2 =3 CHCTEMaHH EYMHT.
Eunm. By cucreManu xaM y¥pHura Kyiuin ycynu 6wiaH
€yMIl KyJai. AMMO ypHHra KyHMIIHM GoluKaya iy 6unax
aManra ourMpaMms: x*—y*=(x-y)(x+y) 6yaraHn ydyH cucte-
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x—y=1,
x+y=3
3UKJIM TEHIJIaMaJlap CHCTEMacHaup. YHHU eunb, (2;1) eunmHu
TOIIAMH3.

XaBo06: (2;1).

x+y=15
xy =56

Euui. by cucreMara ypHura KyiiMil ycyIMHU KyJUla-
caK, KBaJpaT TeHIJITaMaHM e4MLIIaH MOopaT OpaMK, Maca-
nara xemm6 KonamMus. By kBagpat TeHrnaMaHu OepuiraH
CHcTeMara ypHMra KyiMIl yCYJIMHHU KyUlaMail XOCHT KUJIMIL
MyMKUH. BYHUHr yuyn Buer Teopemacura Teckapu Teope-
MajaaH QoitnaiaHul 3apyp.

x, y nap yuyH x+Hy=15, xy=>56 6ynca, ynap £—15¢+56=0
KBaJipaT TEHIJIAMAHMHTI Wiauaaapu 6ynagn. £—151+56=0
TeHINaMaHW euub, #=7, 1,=8 napuu Tomamm3. [lemax,

x=7, y=8 pa x,= 8 ——7

Xaso6: (78) Ba (8;7).

3-Muconna xapab YMKWwIraH ycyn «EpgaM4d KBaapaT
TeHIJIaMa TY3Wll YCYIH» Je0 aTaJIHIId MyMKUH.

MaHH { KypuHULIaa €3u06 onamu3. By aca um-

3-MmHucOIL > CHCTEMaHU €YMHT.

x—y=1
=12
Eunm. z=—y ne6 onub, cucteMaHu Kyiunaaruya €3mb
oJ1aMM3:

4-MHuCODN [ > CHCTEMaHH €YMHI.

xt+tz=1,
xz=—12
Epnamun xsalpaT TeHIMaMaHH Ty3aMM3:
—1+—12=0.
byHnaH ¢ —3 =4 napHU TomaMH3. Y xonga x,=-3,
z=4 pa x,= =3 6ynamn. z=—y SKaHUHM %Tnéo

oo, 6epw1ran CHCTEMaHWHT €YMMJIADUHHM aHMKJIaiMH3:
x——3 ¥=—4; x,=4; y,=3.
X aBo 6 ( 3—4),(43)

S-MucoL {fy+=}§= 10, cucremanm ewnmr.

Eunu. I ycyn. Uxxura KymaiiTipywiraH MKKWHYM TeHT-
JlaMaHH OMpWHYM TeHTIJIaMara XaaMa-xaa kyiumo, (x+y)>=16
TEHIJITaMaHW XOcWN Kwiamu3. byHinan x+y=-4 éku x+y—4
sKaHaur Keaub uukamm. HIyHunr yays Gepwirad cucteMa
HKKWTa CHCTEMara axpajiaiu:

x+y=-—4, ; {x+y=4,

{523 (1 PRECRR O}
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(1) cucremanu euud, (-1;-3), (-3;-1) eunmnapum; (2)
cucteManu euu6, (1;3), (3;1) euumiapHH TOmaMM3.

IMyHnat kb, Gepuwnran cucremMa (-1;-3), (-3;-1),
(1;3) Ba (3;1) napaaH ubopat euMmiapra 3ra.

Il ycyn. bepwiran cucrema €épnamMmia y3rapyBywiap-
JaH OMpHHUHT MKKMHYUCHIA HUCOATWHH TOTIMIIra XapakaT
KwiamMu3. TeHDIaMaslapHMHT 4an TOMOHWIapuaa OuMp Xwi
Japaxaid Xal1ap TypraHud cababam 6Mp XWHCIM TeHTJaMa
XOCWI KMWJIMII MyMKWH. BYHMHT yyyH yyra KymaiTupwiraH
OMpHMHUM TeHMIamMazaH 10 ra xymadTMpMiaraH MKKMHYM
TEHIrJIaMaHH aiimpaMu3: 3x*—10xy+3y’=0.

CucreManaH xypuHu6 typubauxu, x20, y20. Iy ca-
6a6s1, XOCW1 KWIMHFaH OMp XHHCJH TeHIJIaMalaH % HH

TOINMHUIU MYMKHWH:

y
X =L X=3
y 3 y

Y xonma GepuiaraH cucTeMa KyHHaarm cHcTeMaiapra
axpaiagu:
Ix=y, x=3y,
=3 0% P O}
By cucremanap xaM OMpPHHYH YCyJila TONWIraH €4YUM-
Jlapra onaub xenanm.

6-MHucCoOIL {;c’((;“:,_v )y)= =12’ CUCTEMaHH €YHHT.

Euuiur. 5S-Mucongars eqHILHMHT UKKWHYH YCYJIHIA ¥3ra-
pyBYWIapaaH OMPHMHMHI MKKMHYHMCHTa HHCOaTHHHM OHp
JXUHCITH TeHIJIaMa Ty3u0 TonauK. By Muconga xaM nryHuai
KWL MYMKMH. BHpOK,0y cHcreMa yyyH {3rapyBumMiap
HUcOaTHHHU BOIUKA yCy/ina TONHIL KyJaii.

x+y20, x20, y20 skanu pasmaH. LIIyHUHr y4yH TeHIIa-
MaNapHH XaaMa-xan OyJIHII MyMKUH:

%x_‘*'% 4emy o

Harwkana i(f ;‘yJ’) =4, cucremara ara 6§amus. By
cHCcTeMa Ba JieMak, GepwiraH cucreMa xaM (—3;—1), (3;1)
eyMMJIapra Jra.

XaBsob6: (—3;,—1) Ba (3;1).



7-MHUCOJL {:2++yyj_?xy =7’l3 CUCTEMAHU €YHHT.
Eunm. Cucremana x HH y 6wiaH, y HM 3ca x OwiaH
aTMaluTHpcaK, fiHa LIy CHUCTEMaHMHI ¥3M xocwi 6ynamm.
ByHnmait cuctemanap cummempukx cucmema Ie0 aTajlaim.

utv=71,

x+y=u, x)=v ne6 onuo, {u2 -y = 13 CUCTEMaHHU XOCH

KWIaMu3,
bynman u =4, v=3 Ba U= -5, v=12.

Acku y3rapynqwlapra KaWTCakK,
x+y=4, x+y=-5 .
{ =3 Ba {xy =12 cUcTeManap Xocun oynamu.

HMKKUHYM cUCTEMa eyuMra 3ra 3Mac, OUpMHYM CHCTeMa
aca (1;3), (3;1) euumiapra ara.
Xaso6: (1;3), (3;1).

11.1. CucreMaHH €UNHT:
— — — — 2 — —
a) {x Yy l’ 6) {xZ 3’0’_2)’2 ’ B) {y 2x 2)

X+ y=1; x+2y=1; Sxt—y=1;

—2y+1—0 x+y=4, 2xX — xy =33,
) {5xy+yz ){y+xy 6 e){4x y=17.
11.2. CHCTCMaHH €UHHT:

x+y=S5, x+y=3, x+ty=17,
D {526 0 [9+a=0, » {o-1
x—y=5, X—y=9,
D {xy=—6; 2 {xy=—20; ©) {xy——Zl
11.3. CucTeMaHM €YMHT:
2) _+.Z—1 6) {8x+7y=56,

9 P — 4y =0
x2+y2=1; Xty —4y=0;

x+y=1, x—2y=-—23,
B) {x2+xy+y=1; N {—2y2+xy+3y=0.
11.4. CucTeMaHH eYHHI:

x2+y2=20’ ,Vz-xy=12,
a) {xy= ; ©) {xz-xy=28;
x2 + )2 = 68, X2+ 2 =25-2xp,
6) {xy=16; ) {y(x+y)=10,
x(x +y)=9, S(xt+y +2xy=—19,
B) {}’(X+}’)=16, 3) {ley+5(x+y)=—-l75;
r) {Xz+xy=15, 1) {5(x+y)+2xy——19
¥y +xy=10; Iy+x+y=-—35;
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x? — xy =28, 42 +yY -2y =17,

o {y2 ~x=-1 ¥ ax-yy=y

11.5. CucreMaHM €4HHT;

a) {x+y+xy=5, 1) xy+3yY—x+4y-7=0,
X+ y+xy=7, 2y +y—2x-2y+1=0;
2¢ —xy + 3x* 17, 2y + 2 —dx =3y +2 =0,

6) {yz —x = 16; &) {3 oy Lok 16 = 0.
xz—xy+y2=21, Ixt + —2x+y—-5=0

B) {yz —2xy+ 15=0; X) {2)02 _x;y_3x__y‘_v_5=0; ’
2+ xp -t = 270+ Y+ 3g=12

l") xz—xy—y2+3x+7y+3 0 3) {2(X+ ';;2 _yzx}; 14. ’

11.6. CucTeMaHH! eYUHT:

Xy —x+ty xy+x—y=3,
o (F%w o B
B) {x2+,xy+x—10, 1 x+xy+ 22 =137,
P+ xy+y=20; [2x2+2xy+y2=26.
11.7.CucTeMaHn eYHHT:
x*+ )P =155, xt+ )= 82,
2) {x+y=5; R) [xy=3;
x—y=1, xX+yp=17,
o {37, 9 {oIly
¥+ p=1, (3 Py =78,
I A PR VI M o
X4 Y=
n |y x 3) {x’“”:
x+y=12; x—y=2>5.
11.8. CucTeMaHH €YHHT:
XY =
xt+y 7
x+y+z=13 =2
a) [xX+y+7=91, 6){ x+z ’
» = xz Y 3.
y+tz 7
X+y+zZ2=xp+tyr+ o xty+z=0,
R IS Devy+z=1,
xX+y+2=0
x+y+z=1, xy =2,
n (2+y+2=1, e) {yz=3,
X*+y + =1, x=6.
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12-§. MATHJIA MACAJIAJIAP

1 Macana Hxkku viryu 6uMpra Muiiabd cMeHa
JaBoMuaa 72 Tta aeran taiiépaagu. Mimad yukapuin yHyMm-
JODJIUTHUHM OMPMHYM WUMH 15% ra, HKKHUHYH HITYH 3Ca
25% ra ommprady, yjlap cMeHa JaBoMMIa OMpranukna 86 ta
Jeran Taigépiaait Gouvtaliad. MexHaT YHYMAOPJIMIH OLITay,
Xap OHp MIUIYH CMeHa HaBoMMAa HevyTagaH AeTal Taképia-
raH?

Euynm. MexHatr yHyMIOpJIMIHHH OLUMPTYHIa Kanap OM-
PMHYM HIIYH CMEHa MoOaifHMIa x Ta AeTan, MKKUHYHUCH
3ca y Ta geral Tai€piaraH 6yicUH. ¥V Xo/11a MexHaT yHyM-
JOPJIMFK olraHaaH cyHr, 6upuHyu uindu x+0,15x ta ne-
TaJl, UKKHHYM UM 3ca y+0,25y Ta meran taiépiait 6oii-
JiaraH.

. o . y=172,

Kyitunaru cucreMara 3ra 6y1aMus: {1 15¢ + 1 25y 86.
bynnaxn x=40, y=32 napHH TonamMu3. MexHaT yHyMIOpPJIUIH
olra4y OMpUHYH HIIMH cMeHa MobaiiHuna 1,15x=1,15-40=46
Ta, UKKMHYH HLuK 3ca 1,25y=1,25.32=40 Tta geran Taii-
€piaraH.

XKaBo6: 46 Ta Ba 40 Ta.

2 —MacaJyga HWKku cOHHUHT HUFMHOUCH 60 ra,
HucOaTH 3ca 4 ra teHdr. [lly connapHu TONMHT.

Euniwi. x Ba y MalaHraH coniap 6ynmo, x>y OYICHH.
Kyitugaru cucreMara 3ramMus:
{ i; i’ : 60, By cucremanaH x=48, y=12 HM TONaMHu3.

XKapo6: 48 Ba 12.

3-M a ¢ a 1 a. UXKM MINHUHUHT MKKMHYUCH OUPHHYH-
CHIaH 1—%— KYH KeWHH M1Ura Tyllca, yjiap OMpraiukna oup

MIIHKA 7 KyHOAa TaMOMJIaii onamgwiap. Arap Oy HILHHU Xap
KaiCH MIIYM EJIFU3 31 O6axapca, y Xoiga OGUpHHYM HITYH
UKKMHYM ULMMra KaparaHaa 3 KyH OPTHK, MIUIALIH Kepak
6ynaau. Xap KaiicM MUMNHHHHT €J1FU3 ¥3M Oy MINHM Heya
KyH[Ia TaMoMJIaif oraqu?.

Euuin. BupMHYM HUMHU €1FM3 ¥3W HLUIa0, MIIHM X
KyHOa, UKKMHYM WIIYH 3ca €1FU3 V34 HuLab, y KkyHma 6a-

XapCHH. Y xoiaa OMpMHYY MKW GUp KyHIA WIIHWHT s

KUCMMHH, MKKUHYM MIIYM GUP KyHAa MLIHMHT — KUCMHA-
HH 6axapamm. Y

d 1 1-3
BupuHuM uinyu 1 2 KyH M1wiab, WitHUHT 1 2 X o

100



KHCMHHM Oaxapray, MKKMHYM WLUYH WIUIANIHU GolLtanu.
Vnap 6upranukaa 7 KyH uuviaraH. Ly 7 KkyHaa MIUHMHT

7 Ly L-TxtTy KucMu 6axapwirad. IllyHra kypa

7)’

i-i + 7%5)—2 = | TeHmiamara 3ra 6ymammu3. Enrus y3u

HILIaraH OMpMHYM MINYM MKKWHYMCMra KaparaHga 3 KyH
Ky uuw1ad, muiHu TamMmomiaiau. Jemak, x—3=y.

3 4 Ixt7y
Ix Xy » CHCcTeMaHM Xocui KwiamMu3. by cucre-
x—3=y

MaHH edcak, x=17, y=14 3xkaHM TONMWIAIIH.
X a B 0 6: bupyuHyu Uiy 17 KyHaa, HKKMHYM ULIMH

14 xynna.

4—mM acajga. OaTHH Ba KyMyULIaH XOCWI KWJIMHIaH
HKKH XMW1 KOTHLIMAIADHWHT OMPHHYMCHMIIA OJTHH Ba KYy-
Myl 2:3 HMcOaTAa, UKKMHYMCHIA 3ca 3:7 Hucbataa 3KaH-
JIUrM MawityM. OntuH Ba KyMmyu 5:11 Huc6atna 6ynanuraH
AHIYM KOTUILIMA XOCWJI KWIMII YYyH KYpCaTWIraH KOTHLI-
MaJlapHH KaHIail HMcOaTAa onuil Kepak?

Euui. BUDHHYM KOTMIIMAHMHF 2= 2

PUHIM K +3 5
THH Ba 23_—3 =5 KMCMU KyMyuiaH ubopar. UxkuHuu Ko-
3 _3

3 -3 3 =3
THWMAHUHE 3= = =5 KMCMH O/ITHH B2 33 = =15 KHCMHU

3Ca KyMYLLJIHD.

SHrM KOTHIIMAa XOCH/ KWIHII YYYH OJMHraH OMpHHYM
KOTUILIM3HWHT MUKIOPMHM X OWIaH Ba MKKMHYU KOTHIL-
MaHUHI MHKIOPMHH y OwnaH Genrwnaiiiuk (x Ba y jap
OFUPJIMKHHU Homaianam).

X MMKAOpHaru OMpHHYM KOTMIUMAaark OJTHHHMHI Ba
KYMYWHHHT MUKAOPH MOC paBMLia <X Ba g—x ra TeHT.
y My&mopnam MKKMHYHM KOTHUIUMAAarv OJITUHHUHT MUKAO-

PH 7Y a, KyMYIUHHHT MHKIOPH 3Ca, —7—y ra TeHr. SIHru

KUCMH OJI-

KOTHUILLIMara lx + iy MUKIOpIa omig{ Ba l-x + 7
5710 5* T107
MuKaopaa Kymyiur kupanu. Illaprra kipa, g——]—g— = lil
10

. X
By TCHINTUK €paaMuaa 7 HUCOATHU TOIAMM3:

4xtdy_ 5 oy XL
6xt 7y 11=>44x+33y=> 30x + 35y = 14x 2y=>y 7

Xapo06. KotniuMatapuu 1:7 Huc6Hataa oauiu Kepak.
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5—mMm a c a 1 a. Maxcynor aactiab 20 % ra ap3oniaui-
THpUNOH. AHrM Hapx sHa 10 % kxamaifTupwirad, xocwun
6ynraH KelMHrM Hapx gHa 5% ra xamaiTvpwion. Maxcy-
JIOTHUHT AacTiIabKy Hapxy Heva on3 KamaiTHupuian?

Eyu1u. MaxcynoTHUHT nactiabku Hapxu x (cyM) OYaCcHH.
By Hapx 20% xamalTHpwIrady, MaxCYJIOTHUHI Hapx#
x—0,20x=0,80x (cyM) 6ynangn. by Hapx 10 % xamaiTupwi-
ca, 0,80x—0,10-0,80x=0,72x cymaoaH ubGopat OYIraH SHTU
Hapx maiino 6ynanu. By Hapx 5 % kaMmaliTupwica, Maxcy-
JIOTHUHT oxupru Hapxu 0,72x—0,05-0,72x=0,684x cyM 3KaH-
JIUTH KeTub YUKaIH.

Hactnabkxmu Hapx x cymM, 3Hr oxupru Hapx 0,684x ciym
o6ynou. Maxcynor x—0,684x=0,316x ciymMra ap3oHIalITH-
pwigy. 0,316x cyM x cYMHMHTI Heya (POM3IMHM TALIKHI
S3TULUIMHM TOIIAMH3.

TIponopius Ty3aiIHK: 0 3"1 o 100 Byunaun p=31,6
3KaHU KelIUb YuKaIu. ’ p

XaBo6. 31,6 %.

6—Macaga. MKk XOHaIM HOMaWIyM COH paKamia-
PUHUHT MUFHHAMCH 12 ra teHr. Iy Mxxu XxoHanM HOMab-
JIYM COHra 36 CoHM KyuIwica, HOMakIyM COHHHMHT paKaM-
JIApUHHU TecKapH TapTHOma €3MIUAAH XOoCW1 6Y1amuraH coH
Keano yukanu. HoMabiiyM cOHHM TOIMMHF.

Eunm. UXku XoHaIM HOMabIyM COHHUHI pakamjapu
x, y OyncuH, apHM xy = 10x + y u3naHraH coH OVJICHH.
Kyi#tnnarwiapra sramu3:

x+y=12 y x+y=12,

{ﬁ +y36 =y oM [le +y+ 36 =10y +x. bycucre-

MagaH x=4, y=8 akaHHM Keiaub unmkamu Jlemak, MinaHraH
COH 48 3KaH.
Xapo6: 48.

7—M a ¢ a 1 a. JOk nmoe3gu A maxapmaH B uraxapra
Kapab xyHamu (16-pacMm). Opagan 3 coar yrtray, A 1ia-
xapnaH B maxapra xapa0b, WYnoBYd MoesgM itynra YMKau
Ba opanaH 15 coat yrray ok moe3gumaH 300 kM ¥3ub
KeToy. Arap i{yioBYM MOE3DUHMHI TEIIMIH IOK Moe3-
OIUHUHT TeanurnaaH 30 xM/coar optuk O¥nca, 10K ITo-
€3IUHMHT TEIJTUTMHU TOIIMHT.

Euyuii. KOK noe3gMHUHT TeIMIM X KM/coaT GJACHH.
Y xonnma #iynopyn noe3aAMHUHT Te3nmurd x+30 km/coar
6ymanu. WUynorum noe3gu 15 coar topud, 15(x+30) xm
macodann Gocub yramn. HOx moesgu 18 coatma 18x kM
Macodanmn 6ocnd yrran. Illynra kypa 18x+300=15(x+30)
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IOk noesan Nymopun moeanu
A B
-9- T

18x kM 300 xm
15(x+30) xm
16-pacm.
TeHrjamara 3ra 6ynamMus. YHU eun6, x=50 3KaHMHH aHHK-
JaAMM3.
Xapo6. 50 km/coar.

<

Kyiinaaru MacananapHM KBaIpaT TeHIJIaMa Ty3U0 eYHHT:

12.1. Tyrpu TYpTOYpYaKHMHI OajlaHIIUIM ACOCHHHMHT
75% Wra TeHT. Arap Iy TYFPU TYPTOYPYAKHMHT 103U 48 M?
Oysica, YHUHT NepUMETPUHH TOIMHI.

12.2. 15 T cab3aBOTHM TaLIMII YYYH MabJiyM MHKIOpIa
IOK OpTaAuraH OMp Heya MallMHa cypanraH 3ad. I'apaxna
Tai€ép TypraH MallMHaIap OyJMaraHM yJdyH, rapax cipani-
raHgaH OuTTa OpTHK, JekuH 0,5 T kaM IOK OpTaauraH
MaluMHatap 06opau. KOGopwiraH MalllMHANApHUHT Xap Ou-
pura Heya ToHHa cab3aBoT opTWIraH?

12.3. Xamoa xyxamuru 200 ra epra MabayM MyhjgaTaa
YUTUT 3KUO OVIHILM KepaK 344, aMMO Y Xap KYHH pexana-
TMaaH 5 ra opTHMK, 3KMO, MIIHKM MyaxathaaH 2 KyH OJIAHH
Tyratau. YMIdT 3KMII Heya KyHJa TYraTWiraH?

12.4. Tomouua 3anuaa 320 ta ypuH 6op 3auM. Xap Oup
KaTopAaru YpuHiap cOHM 4 Ta OPpTTHPWIHO, ssHa OMUp KaTop
Kymwiradgal cyHr 420 ta xoi 6ynan. ToMolna 3anuaaru
Xoitap 3HIU Heuya xaTtop G6ynau?

12.5. KeMa okumra Kapiuu 48 kM Ba OKUM OViinda xam
IIyHYa Wyn 60caM, XaMMa Jiyara 5 coaT BakT capd KWIIH.
Japé OKMMHUHHMHT TeaMru 4 Km/coar 6yica, KEMaHHHT
TYPFYH CYBIaru T€3JIMTMHU TOTIHHI.

12.6. Uxxu npuctaH opacugard Macoda mapé Hynmu
6wnan 80 kM. KeMa 11y npucTarIapHUHT OMpHIaH UKKWH-
yucura 6opub kenuin yuyyH 8 coar 20 MUHYT BakT capd
Kwianu. Jlapé oKMMUHMHT TeTHIHM 4 KM/coaT 6yica, KeMa-
HMHT TYPFYH CYBOATM T€3JIUTHHH TOITMHT.

12.7. Kaituk gap€ oxkMMMra Kapim 22,5 KM, OKMM Oyifya
aca 28,5 kM 10pub, 6yTyH ifynra 8 coar BakT capdamu.
OXMMHHUHT Teanuru 2,5 «M/coar. KalMKHHUHT TYpFYH
CyBIAru Te3JTUTMHH TOMMHT.

12.8. Jlapé €kacumard KMLUTOKAAH coJl oku3wran. Opa-
JaH 5 coat 20 MMHYT ¥Tray, Vila KMIDIOKAaH MOTOPJM
Kaluk xyHatwinu. Motopnu Kaimk 20 kM ity 6ocuo,
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coira eTub onau. Arap MOTOPJIH KAMMKHHWHT TE3JTUTH COJI-
HUHr TeanuruuaH 12 xM/coar opTHK O¥yica, COJHMHI
TE3INUTHHHU TOITHHT.

12.9. CyB MKX¥Ta KyBypJiaH KeJIraHIa CyB Xainaiil KO30HH
2 coar 55 MUHyTIA TY1anu. BUpHHYU KyBYDHHHT E€NFH3 V3H
CYB Xaiimall KO30HMHM MKKMHYHMCHMra KaparaHma 2 coaT
ONIUH TYIAMpa ojiany. Xap KaWcH KYBYPHHUHT EJIFM3 {3U
CYB Xaijami KO30HMHM KaH4ya BakTaa TyJiqupagu?

12.10. Uxxu uuyu aitHU 6Mp MUIHM 6GMpramalub uil-
Jaca, 12 KyHna TaMOM Kiwiagu. Arap ofiguH OHTTacu M-
J1ab, WIIHMHI APMUHM TaMOM KWIraHaaH KeWHH YHHUHT
YPHUIa MKXMHYHUCH MIIUIaca, MLI 25 KyHAa TaMoM Oynamu.
Ily mmmny xap Kaiicu MM €1Fu3 Y34 HllUlaca, Heya
KyHIIa TAMOM KWiagu?

12.11. KyBBaTNapH Xap XWi HKKHTa TpakKTop 4 KyH
6upra HuUIA0 XaMoa XYXAJTHUTH €PHHMHT 5 KMCMHHM

xaiiganu. Arap 6yTyH epHM OMPHHYM TPaKTOP MKKMHYUCHIA
KaparaiHina 5 KyH Te3poK Xaitmai osica, 6yTyH epHU Xap
Kaiicu TpakTop ENFU3 ¥3M Heda KyHHIa xaiaai onamgu?

12.12. IMoptoarn KKK KeMa 6Mp BaKTaa, 6HpPH LIMMOJI-
ra xapab, MKKMHYMCH LIApPKKa Kapab XyHamau. 2 coartiaH
KelHuH yjap opacuaard Macoda 60 kM 6¥1nu. by xkemanap-
JaH OUPMHMHI TEUTUIH MKKMHYUCHHMKMAAH 6 KM/coaT
OPTHK,. Xap KaiiCH KEMAHUHT TE3JTUTMHU TOTIMHI.

12.13. Xap xaHnaii yuracn OMp TYFpH YM3MKIA ETMaii-
aural 7 Ta HyKTaJaH HeyTa TypJH TYFPU YHU3HUK, YTKa3ULI
MYMKHH?

Eunur. Pacmra xapaHr (17-pacMm):

;vA:
A A,
A4
A7 /46 145
17-pacm.

Boun A, Hykrama 6ynraH 6 Ta BekTopra 3ramMm3. Bowm
KOJITaH Hquranapna 6yiraH BeKTOpJap xaM 6 TamaH 6ynamy.
Xammacu 6yn1n6 7-6=42 Ta TYp/iM BeKTOpJap XOCHI 6ya-
od. by Bexropnap 21 XyhT KapaMa-KapiUy BeKTOpJapAup.
KapaMma-xapuin BekTtopiap XydpTH OUTTa TYFPHM 4M3NKAA
éragy (BU3HHHTr MHcoJIIa).

Hlynnmait Kwimb, alTWiITaH TYFpU uM3uKiap 42:2=21 1a
9KaH.
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Tonmmprk. Xap KaHmail yyracH OMp TYFPH 4YM3HKIA
€TMaiiIuraH »n Ta HyKIa OpKAJIH VTYBYM TYPJIM TYFPM 4M-
3uK/iap coun 2 '5' D ra Tenrmurnun ucGornanr. By Tac-
IMKIaH ¢oiigananub, 12.14—12.18-MacananapH1i €4MHIr.

12.14. dyr6on yituHum Mycobakacuma xamMmacu 6y.an6
55 Ta Viun ¥itHanou. ByHma xap OMp KoMaHza KoJjraH
KoMmaHpartap 6unan ¢akar 6Mp MapranaH yitHanu. Mycoba-
Kalla HeuYTa KOMaHaa KaTHaluraH?

12.15. HlaxMaT TypuMpHaa xamMacu 6yimmu6 231 naptus
waxMart yiHaiau. Arap xap OMp laxMaTyu KOJiraH luax-
MaTYWIapHUHT Xap 6upu O6wnaH ¢daxat 6Mp NMapTHUs LaxMaT
VitHaraH 6y/ica, TYDHHpAA Heya KMIIIM KaTHaLUTraH?

12.16. Makra6 OGuTHpyBYWwIapu Oup-OMpnapn GwiaH
pacM anMaurrupav. Arap 870 Tta pacM aiMallITHpWIraH
6ynca, MakTabHM Heya YKyBYM OMTHpraH?

12.17. KaBapuk KynbypyakHUHr 14 Ta m1MaroHanud MaB-
XylA. YHMHI TOMOHJIapH He4uTa?

12.18. Kannait xymbyp4yak nHaroHaJUIApUMHUHT COHM TO-
MOHJIApUHHUHT COHMAAH 12 Ta opTHK O¥namu?

TeHrnaMamap cucTeMacy Ty3nb euu-
JagmuMradH MacaJjajigap

12.19. Iloe3n it¥nna 6 MUHYT TyxTab Komam Ba 20 KM
Mynna Te3IMriHU coatura xaapaigaruaad 10 kM omupu6,
KeUMKHMIUHM ityKoTau. [Toesn ury itynna xansanra MyBOHK,
KaHJail Te3anuK 6WiaH I0pHIIM Kepak 3au?

12.20. A Ba B craHUMSUTap opacuaary MYJIHMHT YpTacuaa
noe3n 10 MUHYT TYXxTab KOoMaM. B cTaHIMATa KEUMKMACIaH
OOpHII YYYH XaiIOBYM NMOE3THUHT AaCTIa6KH TeIMUIrMHU 6
KM/coar olIMpOu. Arap CTaHUMsUIap opacwaaru Macoda 60
KM Oyca, MOe3IHUHT HaCTNabK1 TEITMIMHM TOTMHT.

12.21. IlepuMeTpu 28 cM 6ynraH TYFpu TYpTOypuak-
HYHT KYLIHM TOMOHJIADMIA siCAIraH KBajgpaTtjap lodiapu-
HHMHT HUFMHIMCH 116 cM? ra teHr. Tyrpu TYpTOYpYaKHHHT
TOMOHJIADMHM TOITHHT.

12.22. 103u 120 cm?, ouaroHamu 3ca 17 cMm GynraH
TYFpU TYPTOYPYAKHUHT TOMOHJIADMHM TONMUHT.

12.23. Tyrpu 6ypyakiaM Y4OYpYAKHMHI THIIOTEHY3acH
41 cM, 103u 180 cM2 KaTeT/IapMHM TOIIMHT.

12.24. Tyrpn 6ypyakim y4yOypyakKHHHI TiepUMeTpH 48
cM, 1034 96 cM?. YUbypYaKHHHI TOMOHJIADMHY TOIMHT.

12.25. Ukxu mycbaT cOHHHMHT ¥pra apudpmerurn 20,
ypra reometpuri 3ca 12. IIIy coH1apHHM TOITMHT.

12.26. Uxxu maxap opacuaary Macoda 480 xm; ury
MacodaHH IIIOBYM TMOE3OM IOK IMOE3NMra KaparaHma 4
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coaT Te3 Oocamu. Arap WHYMIOBYM IOE3TUHUHT TEIJIUTH
8 xM/coaT oIlIMpWICa, IOK IOE3OAUHHMHT TE3JTHUIH 3ca
2KM/coar OIIMPHIICA, MMACCAXHUP TOE3AM LIy MacodaHu
0K Toe3gura KaparaHja 5 coaTr Te3 YTamu. Xap KaWcu
MOE3THUHT TETUTMHHM TOIHHT.

12.27. Opanapumaru Macoda 180 xm 6ynraH A4 Ba B
LIaxapjaapiaH MKKM Toe3d Oup BakTma 6up-Oupura Kapab
Hynra yuKau. Yiap ydpauiraiaaH KeMuH A laxpuaaH YHK-
KaH moe3n B miaxapra 2 coatna eTu6 6opamy, HKKHHYMCH
3ca A maxapra 4,5 coatga etn6 6opanu. Iloesmiap Te3nurn-
HY TOIMHTI.

12.28. Benocuneryuiap Hoiracy ydyH 6 KM y3yHIMKIa-
ru Macogpa Oenrwianad. AkMan IllaBkatmaH yTu0O KeTHO,
Mappara 2 MUHYT OJIIMH KeJIau. Arap AKMan Te3nurusu 0,1
KM/MUHYT KaMairTupn6, [laskar Teanuruan 0,1 KM/MHHYT-
ra owupca, yHaa Axkman Mappara IllaBkatnadH 2 MUHYT OJi-
IWH eTHO Kenapaud. AkMan Ba [llaBkaTiapHUHT T€3JUTMHH
TOIIMHT.

12.29. Ukku 3xckapatop 6upra uuLiab, GUpop XakM-
Jaryd ep uMuutapuHd 3 coaty 45 mMuHytna G6axapanu. bup
JIKCKaBaTOp ajioxyaa uiuuUiad, Oy Xaxmaard UIMHH HKKAH-
YyHMCHTa KaparaHaa 4 coat Te3pok 6axapanu. IllyHnait xaxm-
Jard ep MUUIapMHM 6aXapHuil YyYyH Xap 6Mp 3kckaBaTtopra
aoxuia KaH4ya BaKT Kepak 6ymammu?

12.30. Bup xoMbaiiHYu MaiimoHIard GYFIOM XOCWIMHH
UKKMHYM KOMOalH4uunmaH 24 coaT Te3pok, YpuO oMU
MyMKUH. UkKana koM0aitHuM OMprajiukia MuuUlaraHia 3ca
XocuaHM 35 coatga ypub omuuanu. Xap 6up koMb6aiiH4YM
ajoxyaa vuoiab, XOCHJIHM YpHO ONMLIM YYYH KaH4Ya BaKT
Kepak Oynamu?

12.31. UxxuTta Myc6aT COHHHHI HHUFMHINCH YJIapHIHT
aifMupMacuiaH 5 MaprTa KaTTa. Arap Ly COHIap KBagpaTjiapu
aitupMacu 180 ra TeHr 6ysica, 6y COHJIADHU TONHHT.

12.32. Ukxu XOHATH COH ¥3MHHHT paKaMmiapH KBaapaT-
JIApUHUHT HUFHHOMCUIAH 11 Ta KaM Ba pakamMJIapMHHUHT
MKKWIaHTaH KynaitMacuaaH 5 Ta opTHK,. [y nkxn xoHanu
COHHM TOIMHT.

12.33. Uxxu xoHaIM COH paKamMyIapH KBaJpaTJIapHHUHT
WMFUHANCH 13 ra TeHr. Arap Oy coHaaH 9 HH aliMpcak, Lry
pakamjap OwiaH TecKapM TapTMOma €3WiraH COH XOCHJ
6ynanu. [lly COHHM TOTTMHT.

12.34. Banuk orupiauru Oyiinya Oewmrta KHCMra
14:12:11:9:15 xabu HucGatapna 6VMHraH. MkkuHuM 6ynax-
HUHT OFMpJMry 11,2 r 3KaHJIUrMHU OwiraH xoiana Ganuk-
HMHT 6YTYH OFUPJIMTHHHU TOTIHHT.

106



12.35. Ukkuta MeTaigad MKKH XWI KOTHIUMAa Taiép-
JnaHraH. bupuHym KotHiuMana Metawiap 1:2 Hucbataa, Mk-
KMHYH KOTHLIMana 3ca 3:2 Hucbatma. Meramnap Huc6atn
§:7 6ynaguraH KWIMO sIHTM KOTHIUMa Tal€pnaul yYyH Me-
Ta/UTapHU KaHAail Hucbaraa onuil Kepak?

12.36. Tosap mactna6 20 % ra, cyHrpa simva 15 % ra
ap3onnamray, 2380 cym ge6 6axonanau. ToBapHUHT HAaCT-
NabK¥ HapX¥HH TONMHT.

13-§. YM3HUKJIN TEHTCHU3JIUKIIAP.
KBAIAPAT TEHTCU3JIHUKIAP

TeHrcM3nuKIapHM €YHHT:

13.1. 7x—3(x+3)>2(x—4). 13.2. XT“ < % - 1—;—2"
3x—1

6— 5x _ Tx 1
13.3. +=5—>5-x 13.4. z<0.3(x +7)+ 2?.
13.5. —x(x — 1) — 6>5x — x%. 13.6. 7x — 6<x+12.

13.7.1 - 2x24 - 5x. 13.8.1 — x> 2x+3.
2 4

13.9. 32 <0. 13.10. ;3—<0.

13.11. - x+ 5< 0, 13.12. 3(x-2)+x<4x+1.

13.13. 50c+1)220—1)+3x+3. 13.14. 5"2—+3 —I>3x— x2‘—7

13.15.2- 5% <o 7%‘—4. 13.16. (x—1)+7>(x+4)2,
13.17. (xt1)438<(Qe—1)2+7.

13.18. (x+3)(r—2)2(x+2)(x=3).

13.19. (x+ 1)(x—4)+4 > (x+2)(x~3)—x.

2 3 —1,7
13.20. TFE 0. 1321 =3~ 0. 13.22. DTS_x’:f >0.
IMapameTp KaTHallraH YM3HKIN TEHICHITUKIADHH €YMHT:

13.23. (a*+1)y > 3. 13.24. —(¥+2)z< 0.
13.25. ax>-3. 13.26. ax < b.

13.27. (a—5)x > 2. 13.28. ax > b.

13.29. 2m+1x > 2n—7. 13.30. a(x—1) > x—2.
13.31. (a—1)x < 5a+1. 13.32. ax > a(a—1).
13.33. 2b—1)y < 4. 13.34. 2a+1)x < 3a—2.
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13.35. y HHHT KaHJail KMiiMaTIapuaa:

a) 7%—21’ KACPHHHI KHMMaTH 3)'1—_7 KACpDHMHT MOC
KUWiiMaTtapiiaH KaTtra 6ynaau?

B) 4—!5;52-1' KACDHMHI KUHMAaTH 21_T3Y KaCpHHHI MOC
KMHMaTIapuaaH KMYMK Oynaan?

r) S5y-1 HMKKM XaTHMHT KMHAMATH 3%1 KACPHHHI MOC
KMiIMaTHJIaH KartTa 6ynaaun?

o) ST_Zzy KACPDHMHTI KMIMaTH 1-6y MKKUXaOTHWHT MOC

KMiiMaTHIaH KWYHK Oynamu?
TeHrcuanukHu rpadukK ycyiaaa eqHHT:

13.36. x*—4x+3 > 0. 3.37. x*—6x+5<0.
13.38. —5x>+3x+2 >0. 13.38. —x*+x > 0.
13.39. x>+x+1 < 0. 13.40. x’—x+12>0.
13.41. x*—6x+10 < 0. 13.42. —3x>+2x+1 > 0.

13.44. 2 uuHr Kaupgaii KuitmMatnapunga (a—1)x>—
—(at+1)x+(a+1)>0 TeHrcH3NMK x HUHT 6apya XaKUKHii KUit-
Matapy y4yH Oaxapwiaau?

13.45. o unur KaHmaii KuitMatimapuna (2—a)x*+2(3—
—2a)x—5a+6 < 0 TEHICHIIHK X HUHT Xe4 OHp KMiiMaruia
GaxapuiManan?

13.46. g uunr (a—3)x—-2(3a—4)x+7a—6=0 TeHrIamMa
euuMMmra dra 6ynaguraH 6apya KMAMaTIapHHU TOMMHT.

TTapamMeTpaM TEHICUATMKIIADHH €YMHT:

13.47. lod—x—1>0. 13.48. lo+12x—5< 0.
13.49. x>+ kx+3 < 0. 13.50. x>— 2x+k > 0.
13.51. o +ix-5 < 0. 13.52.x* > a.

13.53. X+ (2k+3)xHe+H4k+3<0. 13.54. koc+(2k)xtk+2>0.
13.55. (k+2)02+2(k+1)x+k—1>0.
13.56. £1x=6 >, 1 g2k 1).

2k+ 1
TeHrcHaNUKHHU €4HHT:
13.57. 3x—Tx+4<0. 13.58. 3x>—7x+6 < 0.
13.59. 3x*—7x—6 < 0. 13.60. x»—3x+5> 0.

13.61. x—14x—15> 0. 13.62. 2—x—x* > 0.
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14-§. PAIITMOHAJI TEHT'CUIJTHKIIAP

TCHI‘CHBJ'[HKJ'[apHH €YHHT.

14.1. x’—4x+45 > 0. 14.2. X+2x > 6x—15.
14.3. x>—11x+30 > 0. 14.4. 3x>—4x+3 > 0.
14.5. 3x—5x-2> 0. 14.6. 5x*—Tx+2 < 0.
14.7. 3x*~7x—6 < 0. 14.8. 3x*—2x+5 > 0.

14.9. (x—2)(x=5)(x—12) > 0. 14.10. (x+7)(x+1)(x—4) < 0.
14.11. x(x+ 1) (c+5)(x—8)>0. 14.12. (x-+48)(x—37)(x—42)>0.
14.13. (x+0,7)(x—2,8)(x—2,9)<0. 14.14. (2—16)(x+17)> 0.

14.15. (x - %)(r’ ~ 121) < 0. 14.16. ¥—25x < 0.

14.17. x*—0,01 > 0. 14.18. (>-9)(x~1) > 0.
14.19. (x—1,50(x—36)< 0. 14.20. (x*+17)(x~6)(x+2)< 0.
14.21. x(2+1)(x—4) > 0. 14.22. (x—1)*(x—24) < 0.
1423, (c+7)(x—4)(x—21) > 0. 14.24. 25 §, > 0.
14.25.xF 16 14.26.51 >0,

x=11 I-x
14.27 %_;‘xs 0. 14.28. (x—1)(x—2)*(x—3)*(x—4)5 > 0.
14.29. (x—1)2(x+1)’(x—2)*(x—4)>20.
14.30. (x+2)*(x—1)’(x—2)’ < 0. 14.31. ¥ (+1)*(x—4)’ 2 0.
14.32. (— 10+ 1)< 0. 14.33. (x0,5)(x+0,5):(x—2) > 0.
14.34. x2(2—1)(x+1) < 0.

14.35. ("‘1)((;_+42))3‘(X‘3)2> 0. 14.36. &1 )4E£;)):(x+5)2 o

(=2)(x+2)(x—1 (c—=2)(x—3) (x4
14.37. 0200 X 0. 14.38. x P o,
14.39. 111;2‘}%;—% >0. 14.40. (11—x)*(x—1,5) 0.
14.41. Q-39(4x+5) < 0. 14.42. 2—3x)(4x+5)(3—40) > 0.
14.43. (3—4x)(5—6x)(x—7)<0. 14.44. (3—4x)2(4—Txp(x+5)>0.

— _ _ (Bx—=5(1—4x)’
14.45. (13—9x)°(11—8x)*(5—x)<0. 14.46. A+ 7 >0.

(4x— V(3 — 5x)? (4.5x — 9)
1447 B0, 1448, P27 <o,

0.5 xX—5x+6
14.49. o 1< 0. 14.50. ?+—xTI‘< 0.
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1451. XX 2x—3 0 1452 X Fdxtd 5

x2+ 1 T 2xt—x—1
14.53. x¥*—5x*+4 < 0. 14.54. ¥*—2x*—63 < 0.
14.55. 3 _<1. 14.56. —L _<2.
x—2 x—1
4x+3 5x—6
14.57. 2253 < 14.58. 28 <,
5x—1 x—2 1
14.59. =1 <. 14.60. 272 <]
x+1 xX—Tx+ 12
1461 XL <1 14.62. 2 -Tx 115 9
X+t 6x—7 X —5x+7
14.63. 5582 T <o 1464 0T >0
14.65. X+ 7 + 3+ 1,0 14.66. 2 + L > 0.
x—5 2 X
X—x—6 xX*—5x+6
14.67. e >0. 14.68.x2 it o< 0.
x—1 1 3
14.69. £ 1<x 1470, o< 3
14x 9x—30 15 —4x
1471 180 TR co.1472 2B <

1 1 2=x)(x—3)
1473 ;e > 14.74. GF Do _23x_ 7 0.

14.75. -4 + 2 <1, 14.76.2 + —>—>

[+x T—x x+17 %
2x—3)_ 1 7 9
WL == W8 Ggam et <0

14.79. (+3x+1)(2+3x—3)>5.
14.80. (x*—x—1)(x}—x—7)<-5.

15-§. MOIOYJI KATHAIIII'AH TEHITIAMAJIAP

1 - M 1 c 0 1. TeHTTaMaHU €YUHT:
a) d=-2,5; 6) d=2,5; B) IX~1|=0.

Euum. a) |x>0 6¥nraHu yyyH TeHIJaMa eyuMra 3ra
aMac.

6) IM=2,5 & x=+2,5. XKapob6.x=12,5.

B) x>-1|=0 & x>~1=0. 2XKaBob6. x==l.

2 - M ¥ c 0 I [X+2x-3]= 2x+x>-3.

Eymin. [Ax)|= flx) KYpUHUILAATH TeHIJIaMara SraMM3.
By tenraama f{x)>0 TeHTcCU3IMKKa TEHr KyWIWAUD:
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|*+2x—=3= 2x+x2-3;
2x+x*—320;
(x—(=3))(x—1)=0 (18-pacm).

+ - +
-3
18-pacm.
XKaBo6. (—oo;—3)u[l;+ ).

3-Mucom|X¥+2x—3| = 3—x—2x TeHINAMaHH eYHHT.
Euuu. | JSx) [= —Ax) xypuHNLUIMAATH TEHIJIaMara 3ra-
mu3. By TeHrnama f{x)<0 teHrcmanuMkka TeHr Kywi (19-pacm):

| +2x-3| = —(@+2x-3); x+2x—3<0; (x—(—3))(x—1)<0.

+ — —
-3 1

19-pacm.

XaBo6. [-3;1).

4 - M ¥ ¢ o 1. xX*-5|x1+6 = 0 TeHr1aMaHM €YHHT.
Euuin. 1 -ycyn |x*=x?3kaunnmad doiinaiaHaMu3:
d*—5pd+6 = 0;
bd=1£5
P56 = 0;
1=2; =3,

I4=2; d=3;
x, =2, x,==2; x,=3, x,=-3.
XaBob. £2; 3.
2- y ¢ y 1. MomyaHMHT TabpuduaaH doiinataHaMHu3:

xX*-5x+6=0, xX+5x+6=0,
{ x20 eKku { x < 0.
By cucremanapau eund, +2; +3 wiaM3napHU TONAMM3.

S-MucolL|3x—8| +|3x—2| = —3 TeHIJ1TaMaHH €4YMHT.
Eupmn. 3x—8| 20, [3x—2| 2 0 = eunmu iy, Kapob. &.
6 -MHcoI |[3x—8] +|3x—2| = 3 TeHIT1aMaHH! EYMHT.
Euunn 3x—8=0, 3x—2=0 TeHrnamanapHm e4u6, x= 2%—

Ba x=%— COHJIaDHM TOMNaMu3. YJap COH TYFPH YH3UFHHH
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yJyTa opaiiMkKka 6ynanu. TeHraMaHM Ly OpPaTUKIapHUHT
xap 6upuna eyamMus:

2 2 2 2
x < 3 3 <x< 23 X2 23
13x—8| = 8—3x 13x—8] = 3x—8 13x—8] = 3x—8
3x—2| = 2-3x 13x—2| = 2—-3x 13x—2| = 3x—2
(8—3x)+(2—3x)=3 3x—8)+(2-3x)=3 | (3x—8)+(3x—2)=3
=1>2 0x=9 6x= 13
6 3 L2
< %] %]
Xapob. @.

7 -MH c o [2+3x = [4+2x+|x—2| TEHIJIAMaHH €YUHT.

Eun. (4+2x)+(x—2) = 2+3x 3kaHUHM KYpUIL KUITUH
IMac.

Rx)+g(x)| = IAx)|+Ig(x)] TeHrnama fx)-g(x) > 0 TeHrcus-
JIMKKA TEHT KyWIH 3KaHIUruaaH ¢oiinaiaHaMus:

1(4+2x)+(x —2)| = [4+2x+]x—2;

4+2x)(x—2) = 0;

2(x+2)(x—2) = 0.

+ — +

-2 2
20-pacmM.

XKaBob6: (—oo;—2]u[2;+ o).
|Ax)| =a(ae R) KypUHULIAATY TEHINIAMAHM E€YMHT:
15.1. |1 =-2. 15.7. | 2x-5l=—1.  15.13.]|x—3x+1|=1.
15.2. 14 =2. 15.8. | 2x—5|=1. 15.14. | x*—x =0.
15.3. |4 =0. 15.9. | 2x—5| =0. 15.15. | x*—x =0.
154.]x-11=—2. 15.10.13—x=—1. 15.16.1x3=9.
15.5. | x-1=2. 15.11. |a+xd=-2. 15.17.]|x—1]=0.
15.6. | x-1| =0. 15.12. [ 4-x =0. 15.18. 1 x-1 | =0.
|Ax) =Ax) KYpUHULLIArH TEHINIAMAHH EYMHI:
15.19. | 3x—7x+4 =3x—Tx+4. 15.20. ] x—14x—15 =x—14x—15.
15.21. | 2—x— =2—x—x2.  15.22.]3x-7x+6| =3x>—Tx+6.
|fx)l =—fx) KypUHMILIATH TEHINAMAHU EYHHT:
15.23. | 3x>—Tx+6l =Tx—6—3x% 15.24. | x¥*—x| =x—x'.
15.25. | —x—4x—4] =x*+4x+4.
15.26. | (x—1)2(x—2)(x—3)| =(x—1)2(2—x)(x—3).
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f(|)d)=g(x) KYPUHMIHIIATA TEHIIAMAHHU E€4YMHT:

15.27. [ 4 =3x-5. 15.28. | x*+ ¥ —6=0.
15.29. | ¥ =x>—3x+5. 15.30. x+ X +5=x2

| Ax)| =g(x) KypUHMLLIATH TEHIIAMaHU EYMHT:
15.31. | x+2/ =2(3—). 15.32.13x2/=11—x.
15.33. 2| 2+ 2x—5| =x—1. 15.34. | 3x+1| =5+6x.

TeHInMaMaHu OpaHUKJIap yCyln OUIaH €YHHT:
15.35. | 3x—8| —{ 3x—2/=6. 15.36. | x—11 Hx—3]=2.
15.37. | x—1] + x—3| =3. 15.38. | x| —|x—2l=2.
15.39. a) | x—3l Hxt+2 x4 =3. 6) |x—4—2x—3H3x—2=2.

| Ax)+g(x)l = Ax)l +|g(x)| xypuHMLLIATM TeHrNaMaHH
€YHHT:

15.40. 1724 =1 5-3 +x+2l. 1541 | 2| X0 |+ 1

15.42. | 5x—4| = d +4l x—1l. 15.43. | 6x+13] +| 7—6x =20.
15.44. |6 — 6x—35 =5. 15.45. 13— —x+13[=IA.
HNuma-uy MonOyuilap KaTHaluraH TCHIJ1IaMaHHU ¢4YHUHI
15.46. 12— 1-1 Al =1. 1547114 -3/ =3-1A.
15.48. || 6x| —{ 6x—3|1=3. 15.49. | x—| 4—x| —2x=4.
| fx)l =l g(x)| KYpUHMILIATH TEHINAMaHM EYMHT:
15.50. | 3x-5| = 5-24 . 15.51. | x+1| =l x-1l.
15.52. 14 2-A1=]3+A. 15.53.13-2d -1 =] x-1[.

TeHr1aMaHU €YMHT:
15.54. (x*—5x+6)—5p—5x+6|+6=0. 15.55. sz—4x+3|=-(4+2\/§)x.

15.56. pe—dx+3+—Sx+6=1.  15.57. %}%}% L
15.58. x—6x-+Ho—4+8=0.
A-2 _,
-

1559. (¢ — 2l) Q|- 2)—9 2L

N e N A
15:60. 12632 — e Mot s = 3up—x - 444
15.61. 2—3x—|5—2x=0. 15.62. [9—24={4—3xj+px+5].
15.63. pe—3x+2=x—0-+4, 15.64. ey

HapaMeTp KAaTHAWIraH TEHIrl1aMaHU CYHUHI.

15.65. 2 x+d - x—2d =3a. 15.66.a— 22 =4
x+t+a

15.67. | x—a =(x+3a). 15.68. x=2| x—d -2/ x—24 .
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CHucTeMaHM €YMHT:

15.69. {Iz:—+v|v==2.7’ 15.71. {}llvl-'-—xx——lliol’.
15.70. { |3:_‘2§|== b, {g‘x-_ 1)[ tr=0
wn (G w0
s (£ e (22871

15.77. | x*+x-1l=2x—1 TeHrnaMaHMHT x<~5- wapTHu

KaHOaTIaHTUPYBYHU 6apya eYMMIIADUHM TOMMHT.
2x+2(a-1)y=a-4,
15.78. g HunHT {2|.x+ 1ﬁ=ay+2
eyuMra 3ra 6ynaguran 6apya kmiMaTIapuHy TonuMHT. Cuc-
TEMaHUHT €YUMHUHHU TOITHMHT.

+(@-Dy=2+
15.79. g HyHT {?ﬂ +(‘21y =lLy _ 52 4a, cHucTeMa sIToHa

CHCTEMaA ATOHA

eyuMra 3ra 6y1aauraH 6apya KuiiMaTIapMHU TOIMHT. CHc-
TEMaHMHT €YUMHUHH TOIIMHT.

15.80. Tenrnamanu rpadHK ycy/iga e4HHT:

a) | =x+1; 6) | 3x-11=3-x;

B) | x+1] =x+3; r) | 3x+1 =5+6x.

16-§. MOAYJI KATHAIIITAH TEHTCU3THKIIAP

1 -MH c o [x-3] > x+2 TEHTCHJTHKHHN €4YHUHT.
Eumm [x-3) :{x - 3, arap x > 3 6ynca, 63
3 - x, arap x < 3 6yica

{X >3, Ba {x <3,  cucremanap xocu1 6ynamm.
x-3 > x+2 3-x> x+2

BUPHHUYM cHCTeMa eyMMra 3ra 9Mac, HKKHHYH CHCTe-
MAHHUHT eYUMH Xxe (- ; l) JaH ubopar.

)KaBoﬁ.xe(-oo;%).

2 - M H ¢ 0 JI. p2—5x+6|<x?—5x+6 TeHTCH3JIUKHHU €YUHT.

E 4 u w. |x)[<Ax) Terrcusnuk |[Ax)|=Ax) TeHrnamara
Ba AeMak, f{x)>0 TEHICUINMKKA TEHI KyWIM 3KaHJIMIHAaH
doiinananamus:

x*=5x+6 > 0.

By TEHICHRTMKHMHT €YMM/IAPHHH TOTIaMU3; (-0; 2]U[3;+e0).

X aBo6: (-;2] U[3;1e).
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3-MH ol |x--5x+6] > x*-5x+6.

E 4 1 w. [Ax)| = Ax) Tenrcuanuk fix) udona y3 MabHO-
CMHH UyKOoTMaiaurad 6apya x Jiap yuyH YpUHIU 3KaHJIUTH-
naH ¢doiganaHamMus:

x2-5x+6 udona 6apya xec R ma MabHOra sra.

XKaBo0O: (~o ; + ).

4 - M ¥ c o J. [x2-5x+6| > x?-5x+6 TEHICU3JIUKHN €YMHT.

E 9 u m. [f{x)| > Ax) TeHrcuannk fix) < 0 TEHICUIIMKKA
TEHT KyWIM SKahiIuruaad doimaraHamms: |x2-5x+6| > x*-
5x+6; x2-5x+6 < 0; xe(2;3).

XaBob6:(2;3).

TeHICU3NIMKHHA eYHHT:

16.1. | al <1. 16.7.1d <-3. 16.14. 3| x-4| <0.
16.2. | d<l. 16.8.1d >-1. 16.15. 3| x4 >0.
16.3.1dl>1. 16.9.1d>-1. 16.16. 13| x4/ >0.
16.4. | dl 21. 16.10. ] d <-3. 16.17. ] x-1| <0.
16.5. | al <0. 16.11. | x-1|<0. 16.18. [ x-1] >0.
16.6. | d <0. 16.12.12x-3<0.  16.19.]x*-8 >0.

16.13. 3| x4/ <0.  16.20.Vx2<l.

TeHrcu3NMKHU MOXYJHMHI TabpuuaaH doitnanaHnb
€YMHT;

1621. 2/ x+10| >x+4. 16.22. 3| x-1] <x+3.

16.23. x*-7x+12< x-4| . 16.24. x*-5x+9>| x-6| .

16.25. | x*+3x >2-2 16.26. | *—6x+8| <5x-»2.

TeHT‘CHBJIPIlG{PI CYHHT.

16.27. | x-2| <2x-10. 16.28. | x*-x-3| <9.
®-3x-1 x -1

1629. 5350 <3 1630 =L+ i2f< k-1

16.31. | 27| <5. 16.32. | 2x-11 < x-1.

16.33. |x | <1. 16.34. ] 13-2x > 4x-9| .

16.35. | x+1| +4>2| o . 16.36. | 2x+3| >/ d -4x-1.

16.37. | x-2| +H3-d >2+x.  16.38.] x-1| > x+2| -3.
16.39. | 5-d <|x2| H7-2d. 16.40.| x-6| < x*-5x+9| .

16.41. po-1>1-x. 16.42. ]?;‘T—;[ >_-1 16.43. ‘;‘T’?< 3.

-2 xX—5x+ 4
16.44. ;2 >3 16.45. | XX 0% | <1
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X -3x+2 X - x| -
1646, (523X 2h ) 1647, X=hl=67

16.48. =15+ 11, 16.49. 2X_<|x.
i T rog <M

2 b — 4x| + 3
16.50. 2 <[t - ;| 1651 T )
2_ x|+ 4
16.52. %F‘Jr—zy >1
16.53. | x-1] -| x-2| + x+ 1 > x+2| +Hd -3,

16.54. | x-1| -| x-2| +| x-3| <3+ x-4| -| x-5I .
16.55. | x+2 | x+1] + >%+I x-1] - %2

17-§. APPAIIMOHAJI TEHIJIAMAJIAP BA UPPAITMOHAI
TEHIJIAMAJIAP CUCTEMAJIAPU

l-Mmucom Vx+3+v2x—7 =-5 TeHIIaMaH! E€YMHI.

Eunwm. Vx+ 320, V2x-7 2> 0 6yaraHy ydyH TeHIJIaMa

eYyMMra 3ra 3Mac.
XaBob6. 2.

2-Mucomx VIS +Vx—V1 = 2,5 TeHIJITaMaHM €YHHT.

E 4 1 111. X HUHT XOM3 KuitMaTaapuaa Vx —V7 > 0 6ynranu
yuyH V15 +Vx - V7 V15 + 0 > 2,5.
Xapo6: Q.

3-MuconVx—7+ V7 - x= 8 TeHIIaMaH{ EYHHT.

E 4 u m. TeHnrmaManuHr aHukJaHu coxacu: {7}, x=7
COHM e4yMM O¥a onmanau.

Xapob. .

TeHrnaMaH¥ MaHTUKMI MyJioxXa3anap IOPUTHO €YMHT:
170 Vx+2+V2x—1=-3 17.2.4+\2y-3=1.
17.3.6 -\x+V2=7 17.4.10 + Vx—V3=3
17.5.\x—3+V2-x=5 17.6. \x -4 + V4 —x =1
17.7.\x-4+Vd—x=-1 178. x +4+V_x_5=0
Tenrnamauu AaHUKJIAaHHUI COXaCHUHU TOITHIL OWwIaH €YUHT:

17.9. x +Vx—-1+2=vx-1.17.10. V-2 + x+ 6 =2x -7
1711 V-2 -3x-2=x-1. 17.12.\¢-4x+3=V5x-6 -

17.13. V5@~ Tx + 3 = 17.14. Ny~ 3 - 62—y =8.
= 5x - 2-x2.

17.15. (@ - IV2x—1=0 17.16. (- 4\x + 1 =0.
17.17. O - V2 -x=0  17.18. (16 - V3 —x = 0.
17.19. V2x -3 -Vx + 3=0.
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TeHrnamaHmn z"\lf( ) = g(x) Tenrnama 6wiaH
{f(x) (3(")) » CMCTEMAHMHI TEHT KyWIWIMIHAaH ¢oii-

g0 >
naJIa}m6 €YHHT;
17.20.V12-x=x. 17.21.V7 - x=x-1
17.22. x—V\x+1=5. 17.23.21 +V2x-7=x.
1724. 1 -VT+5x=x. 17.25.2%x+5=x+2.
17.26.4Nx+6=x+1 17.27.V4+2x—xI= .
17.28.V37-x+5=x. 17.29.V6-4x-x*=x+4.
17.30. V1 +4x-x*=x-16.

TeHrnamMaHu sIHIM Y3rapyBuYd KUPUTHO €YHHT:

17.31. 2 -4x+ 6 =V2—8x+ 12.
17.32. 2+ 3x -5V’ +3x+ 9+ 3=0.
1733. %+ V2 +2x+ 8 =12 - 2x.
17.34. 2 + V22 - 4x + 12 =4x+ 8.
17.35.3 + 15x+ 2V + 5x + 1 = 2

17.36. Ix+ 237 =3 17.37. - Vx-6=0.
3
17.3s.1f4—+ ‘5+3=2 1739\1%«710 Px=12.
VZox+ =2 _= : .,[3-x+3\[2+"=.
1740 2-x+=2—=2. 17415 20
Bt . [x=1_ X+l [Z=1_3
a2ty x=loy e fxtl a1

Teurnamaun Japaxara KYTapPllL[ yCyJin OWiaH eYuHT:
17.44. Vx + 1=8-3x + 1
17.45. \x +Vx+ 1 +Vx—-Vx+ 11=4
17.46. V2 + 1 + V2 - 2x + 3 =13
17.47. 2+ x—5+V2 +8x-4=35
17.48. V4x-3 +V5x+ 1 =+I5x + 4
17.49. Vx+ 5 +Vx+3=vV2x+7
17.50. Vx+34-3x—-3=1
1751 ix+ Yx— 16 = Yx-8.
17.52. Vx + 5+ Vx + 6= ¥2x + 11
1753 x+ 1+ Vix+ 1= Vx-1
17.54. V1 +Vx + Y1 -Vx =2
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17.55. \ix +7- Vx-12=1.

17.56. Y9 _Vx+ 1+ ¥T+Vx+1=4.

17.57. V24 +Vx- 5+ Vx=1.

17.58. I —2x- 32 -Tx+ 6=0.

17.59. Vx+34- Ix—3=1.

17.60. x+45- Ix_16=1.

TeHrmaMaHu «KylUMacura KymanTHpHLl» YCylIu OiaH

CYHHT:
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17.61.V3x2 + Sx + 8 - V32 + 5x+ 1 =1.

17.62. V32 -2x+ 15+ V3x - 2x + 8 = 7.

17.63. 0+ 9-\2-7=2.17.64.NI5-x+V3—x=6.

HppauuoHan TeHIJIaMajlapHH €YMHT:

17.65.\>2 + 3x—3 = 2x- 3.

17.66. V97 + 2x - 3 = 3x-2.

17.67. (x + 2)(x - 5) + Vx(x + 3) =

17.68. Vx + 2Vx— 1 -Vx— 2Nx- 1 =2.

17.69.Vx -3 -2\x -4+ Vx-4x-4=1.

17.70. \5x+ 7 -Vx + 3=3x + 1.

17.71.\x+ 4 + 2dx + 1 =x + 20.

17.72. \x + 1 + ¥x—1 =35x.

17.73. x 2 +¥x+ 3=v2x + 1.

17.74. 3G -0+ Y6 + 02 -3 -0(6 + ) = 3.

17.75. %+ 1-V—1=U2-1 17.76.\x+ 1=a.

17.77.3xF3=va-x. 1778 {Xt0+3 [X-d -3
xX-a x+a

17.79.V7 - x-Vx-3=2a. 17.80.V2x- 1 -x+a=0.
8l x+ = .
17.81. x J%%xl V2  TeHIIaMaHW eYMHT

praunoua.n TCHIJIaMaJIap CUCTEMAaCHHU CYHHT:

— Y-
x+y+ix+y=20, 2,5,
.82 {57 S5 . {\[:y ‘C

17.84. {‘j;+—z+‘/_2" ’ 17.85. {\]_ \jI 2,5,

xty=2 X+ yp=




X =
17.86.{7 % ”1787 (Fr27s

x+y+xy
17.88. {i/'-i/? : 17.89. {x+y=9,
=27 I+ =3.
A)z_r— 5
17.90. [XYFrx=6, 179 Ty
T Xy + 02 = 20. l6x \/—_\/—_—
N(x+ y)r = 3x,
17.92. {x( - =0,

1703, (¥ r+¥@-4y7=2

18-§. HPPAITMOHAIJI TEHI'CU3JIMKJIAP

I-Mucon vx+ 5> - 8 TeHICUITMKHH €YUHT.

Eyum. Vx + 5 > 0 6ymranu yuys Vx + 5 >—8
TEHTCH3JIMK Y3MHUHT aHMKJIAHMII coXacuaard 6ap4a x nap
Y4yH, TbHM X >-5 na 6axapuiamm.

XKaBob. [-5;+=).

2-MucoOd Vo -3x+ 1< 0TeHICUITUKHH EYHHT.

Eupm. vx® - 3x + 1 > 0 6yrann yuyH 6epwira
TEHTCUATMK €4UMIa 3ra 3Mac.

Xapob. O

TeHrcuanuKHM MaHTHKUI Myloxal3ajiap IOpUTHO eYMHT:
18.1.Vx+3>-5. 18.2.VF+1>-1.
183,V —2x +4 > — % 18.4. X _2x + 4 < 0.
18.5.Vx2 —2x+4>0. 18.6.Vx* - 2x + 4> 0.
18.7. Vx*—6x+9>0 18.8. ik —2[+ 2 +4<0
18.9. —2x+32—-03. 18.10. Vx>0

18.11.Vx—4+ V3—x>0. 18.12.x—4+ V3 +x<0
18.13. Vx+4+ Vx+3>0 18.14.Vx2+1>0.

18.15. vx*—3x+ 220 18.16. V42 + 4y + 1> 0
18.17. v +x+1>0 18.18. V5x—6—-x*>0
18.19. V5x—6 —x2<0 18.20. V—4x’ — 12x — 9> 0
18.21. Vx—1—x2>0. 18.22. V5x— 18— x*> 0

18.23. (x— )V —x—2>0.18. 24. B3—x)\x* + x -2 <0.
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18.25. (x + 2)\x¥ —2x—32>0. 18.26. (1 — x)V6 +x— ¥* < 0.

=7 VM
18.27. — ) <0. 18.28. >0.
xX—x—2 X — 3x -6
18.29. “le 250 18.30. £=35=6 <o

L 3 caiatTManap:

1) zrr+\7]‘(1:) A" g(x) KYPUHMIILIATY TEHTCHUATHKHH (Oy
epaa V HU <, >, <, 2 JIApHUHT MUCTajJraH OUTTacu nOed
TylIyHaMH3) e4yHill Y4yH fix) V g»*!(X) TEeHICHU3ITHUKHH
€YUl KUgos;

1o £(020,
2) VAx)<g(x) TEHICUITMKHHU eyMill ydyH { g(x)>0,
. Sx)<g(x)
CHCTEMaHHU eqMIll Kepak;
N f(x)>0,
3) VAx)<g(x) TEHTCUITMKHM €Ml Y4yH g(x)=20,
f(x)=<g>(x)
CUCTEMaHH e4YMill Kepak;
g(x) < 0,

4 N9 >e renrcuamnin e vy {F5) g

m { ﬂ(;‘)) N 22,1( ) CHCTeMANADHY SHMILI KePaK;
5) *NRx)2g(x) TEHICHUTHKHY €YMLl yIYH jgi((;;) ;00’

{g(x) ‘02 CHCTeMaNiapHu eyl Kepak. by

fix) 2 g"(x)

CHUCTEMalap eYyMMIIapy TYIUTaMIapMHUHT Oupnaiimacu Ge-

PWITaH TEHICUITUKHUHT €4YUMIIapU TYTUIaMH 6¥nanm.
Kyitunaru HppauMOHa1 TCHICH3IMKIADHM €YHHI:

18.31. \x+ 7 < x. 18.32. V9x — 20 < x.

18.33. Vi +dx+4<x+6.18.34. V22 —3x—5<x— 1.
18.35. Vx + 78 < x + 6. 18.36. V(x + 2)(x — 5) < 8 —x.
18.37.1 — V13 + 32 >2x. 18.38. VX +x— [2< x.
18.39. V2x + 4> x+ 3. 18.40. \>"d +x—2>x.

18.41. V9 — 24x + 16x* > 8. 18.42. \/W(x-l-) >6 —x.
18.43. Vx? — 5x— 24 >x+2. 18.44. 3V6 + x — x2 > 4x — 2.
18.45. V*—x—2 > 2x+3. 18.46. V\x) —4x> x — 4.
18.47. V¥ —x—6=>x+5. 1848. \x —Sx+6>x+ 1.
18.49. V*—7x+12>1—x. 18.50. V32 + 13x +4>x— 2.
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Tomonnapuna HoMaHduii udomanap XoCHI KWINO eun-
JIaAUraH TEHICHITMKIADHU €YHHT:

18.51. IWx —Vx+ 3> 1.

1852. Vx+3+ Vx+2— V2x+4>0.
18.53. vx —6 — V10 — x> 1.

18.54. Vx +3 —Vx— 1 >V2x— 1.

18.55. V32 +5x+7 — 32+ 5x+2>1.
18.56. VT —x< V5 —x.

18.57. V5x — 1 <Vxv6.

18.58. VI — X2 +1<V3 — X2

18.59. Vx F3<Vx+1+vx—3J.

18.60. Vx + 2Vx— 1 +Vx— 2Vx— 1 > %
TeHICUUIMKHH €UHHT:

18.61. \od —x—12<7 —x.18.62. " —5x+ 6< 2x— 3.
Vx+2 SN o
18.63.212< 1. 18.64. Vx+Vx— VX — x> 1,5%.

65. V2 —5x+ 6+ 1 >2.
18.65. V@ — 5x 6m>2

66. —L _ +V3x+2>
18.66 B —2 Vix+2>2.

1867. v —x—2+—1___>2
e —x—2

1
.68. + < 2.
18.68. V3 — 4x 7 2

18.69. VX +4dx+4<x+6

18.70. V16x? — 24x + 9 <V4x2 + 12x + 9.
18.71. V> + 2x+ 1 +Vx2 — 6x+ 9 < 8.

18.72. ¥+ 22+ 1+ V4 — 4 + 1< 2x — 1.

3. Vx — 3 < e . 74, 5Vx> x+6.
1s.75,x_L—+1>4+“—x2—1. 18.76. L > 1
X

Vx V2 —x x—1
18.77. A — > 1 18.783x’ + 45 4

Vi+x " 2—x x—1
18.79. L =316 — x' 18.80.Lﬂlez > 1,5.
1881 aVx F1< 1. 18.82. x +Va— x> 0 (a > 0).

18.83. Ya+ x+ Ya—x>a.
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VII 6 0 6. ®YHKIIHUSIAP BA TPAOUKIIAP

1-§. ®YHKIIMAHHUHT ACOCHI XOCCAJIAPU

— 1, x<1 ma,
I-Mmucon y= {0 x=1na, bYHKUMSHUHT
2, x>1pa
KHMUMaT/Iap COXaCHHH TOITUHT.

Eumin. x xap xavpmail xKuitMaT Kabyn kwiramga xaMm y
y3arapyBun ¢akar -1, 0, 2 kuiiMaTiiapaaH GupopTracura
teHr Oynamu. yxnuur yyyn E(y)={-1;0;2} (E(y) Owran
y(x) dyHkmMa KuiiMaTiap coxacu GeTrwiaHIraH).

2-MHUcoN y=Vx+ 5 QyHKUHUIHNHT KMiIMaT/Iap
COXaCHHHU TOITMHT.

E 4 ¥ w. @ Huar Vx+5=a TeHrTaMa KaMuga OuTTa
wigu3ra 3ra OyjiaguraH KMiiMaTIapyuHHA TONMaMU3.

a<0 6yica, TeHIJIaMa e4MMra 3ra sMac. a = O 6yicuH.
\x + 5 = g HM KBazpaTra KyTapu6, x+5=a’ ra éku x=a*-5ra
ara 6ymamma.

Jemak, Vx + 5 TeHmiama a > 0 6yIraHma e4uMra ora.

XaBo6. E()=[0;te).

- ﬂ =x-*-_2 'V
3-MHucoIL St 1) =3 6¥nca, f{x) HX TOIUHT.
x—2 _ R . )
Eupm s 1 t 1e6, x HM TOIaMM3: X [ — %
Bepunrad TeHIIIMKKa Kypa: f (f) =]tf§-t— ByHnau
1—5¢
_4—9x . .
fx [ = [ Kauu KEJIMO YMKaaM.

4-Mucon fix)+3f (%) = 2x 6ynca, f{x) HY TOMHUHT.
Eunin. BepwiraH TeHIIMKOA, X ra x=f Ba X =t1—
KUHAMaTIapHu GepaMu3;

po+ 3y (L)=2 s(L)+ 0=
Xocun OVaraH TeHINTaMaJTapHUHT MKKMHYMCHHHU 3 ra
KynaifTHpuO, yHIAaH OMPUHYMCHMHHM XaaMa-Xal aiupaMu3

Ba 8A1) = ?— — 2t = 6?—2’2 ra sra 6ynamus. by TeHrIHMK

épaamuiaa, fix) = 3 4—xx2 HY TOMaMM3.
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S5-Mmucon fix)=|x—1p— 1 pyukunauu xydr Ba
TOK GYHKLMUIAPHUHT MAFMHANCH LIAKJIHIa TACBUPJ/IAHT.

E y u m Ax) dyHkuus xybpT PyHKLHMA XaM 3Mac,
TOK, YHKIMA XaM 3Mac. YHMHI aHHUKJIaHHII COXacH
KoopaMHaTaiap 6ounra HUC6aTaH CUMMETPHK, SbHU VX €
D(f) y4yr —x € D(f). LlysuHr yayH, fix) pyHKuusHN
XybT Ba TOK GYHKUMSANAPDHUHI MUFMHINCH 1HAKIINAA
TACBUPJIALI MyMKMH.

q)(x) =A§l§:&__xl= Ix‘Ux]_ l';+llx3_2 Ba

_ 3 3
w(x) = lx_—_-llg_c ';E‘HI-I
byukuuanapau kKapaiMui. @(x) OGOYHKUMSHUHT XyQpT
dbyuxuus, y(x) HUHT 3ca ToK dyHKIMS Ba Ax)=@(x)+y(x)
3KaAHJINTWHHU KYPMIU KMAHH 3Mac.

Xaso6. fy= Bl LPrI0=2 | b lbodpetlhe

6-Mucon fix)=|3x— 2 — 3x — 2| byHKIMAHHHT
rpadMIMHH ACaHT.

Evyuw. Oynkunsa udpogacmHu Moay GeJIrucucU3 €3ub
onud, cyHrpa rpadpuruHy acaiiMu3a (21-pacm):
2
3

fix)= { 6x— 8, arap %— < x < 2 6ynca,

— 4, arap x < 6ynca,

4, arap x >2 6¥yica.

.VT
4
/|
2
3 | N
o| | 2 x
I
21-pacM.

7-MHucon y=9—3 GyHKLMSHUHT 3HT KaTTa KMiitMa-
TUHM Ba apTYMEHTHHUHT YHra MOC KMIMAT/IApMHM TOITMHT.
Euum. DG)=RBaVx e R yuyyH y=9—|x—3|< 9+0=9
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ra araMu3. y(x)=9 TeHIJIMK GaXapwiaguraH x Jlap MaBXyll
€KM MaBXyl SMACIUTHHKA aHUKJIaHMHU3:

9—x—3=9; k—3=0 = x,=0, x,=3.

Hemak, y(x)=9 TeHIIMK VpUHIM OyiaguraH x Jjap
MaBxyn. IllyHmait xuianm6, Gapua xe R nap yuyH p(x)<9
6yn1u6, y(x)=9 TeHMIMK YpUHIM GYnamuraH x jJap MaBXyn
3kaH. by xoin, max yx) = y(0) = ¥(3) = 9 nmeiuwr y4yH
acoc 0yna ona.zm

Xapo6. maxy(x)=9, x =0, x =3

xe R

max max

Kyitugary ¢GyHKUMSUTApHUHT aHMKJIAHMIIL COXAaCHHU
TOITUHT:

11f(x)-——. 1.2 fx) = - 34 1.3.ﬂx)=‘3‘§5%.
1.4. fix) X+ 14 1.5. ix) o= DH=3)
_ 3x—1 _ 4 —1
L6. 0 = ihHho—oe—=3 V1M = w7+ 1
— _4x+1 - 1
1.8. ﬂX) _XW 1.9. f(X) i 3
=_ 1 = x
110 9 = —1 LILAX) = % ——.
1.12. fix) =%1— l.l3.f(x)=x+x2+xl_—3
114 flx) = 2 + x — 3 L15. (g =x+ L+ -1
x x—1
1.16. fix) = (x + %‘)232 L - LI7. ) = x+ x7' + x7
l.lB.f(x)=x1+)2C— 119/(x)=ax2+bx+c
1.20. Ax) = ax + b 1.21. fix) = 2 +a 13x)2
1
2

1.22. fix) ="L13 1.23. y=v3 —5x.

+ x
1.24. fix) ¥3=27 =50  1.25.y=203x— 1) —7x +2.

3+ 4x
1.26. y = X2— _1 — 1.27. y=V—"2(2 — 3x).
1.28. y =\Qx=12—=3x+2 129 y=vI—VI(x +V3)—2x.

2

1.30. y = Va=CWI-2x+1 131, y = V60x — 252 — 36.



1.32.y= 1 1.33.y=V52 +6x+ 1 + —L
Ry v e don PRy A6 Ix+ 5

J34. = +4— . L35 . y=v4 — .

1.36. y =Vix|(x — 1) 1.37. y =V(x — 2Vx
= _ _ =3 =2x—x
1.38. y = V(1 — x)Vx — 2. 1.39. y ogra a2

1.40. y ‘}xz+5x+6 .141.y \/—_—;c—z—+2xT20+\Jx‘ + 5x —14.

=0 — x — 2 — 3
1.42. y=J20 — x — x Y

A VI7=15x=2x" = —=Ll=X
143,y =\ =1 L4y~ e

1.45.y = \7—24;_;%. 1.47. y = V12@—4x—9x —2 —Jx|
48 y=Vx —1x—6) + ~—3
1.48. y =V|x — 1](3x 6)+x2+4x—21

— V(x2—4x—2Dx+2]
1.49. y e
1.50. y =V5—V4x’—20x+25—V|x(2x —10)
Ky#naard (yHKUMSIapHUHT KMAMATIap COXAaCHHM

TOMNMHT:
1.51. y=1. 182.y=x. 1.53.y=x. 1.54.y=-x

-1, x)<1 na
0, x<0 na ’ ’
1.55.y=1,’ ) 1.56. y = { 0, x>=1 na,
{1,x> I ma, 1, x*>1 na.
1.57. y=x+2. 1.58. y=3-4x° 1.59. y=3x-x? .
—Qy2 = _5_ =_X
1.60. y=3x-6x+1. 1.61.y = 1.62. i
=_2 =x+1 =x — 2 +
1.63. y e 1.64. y P 1.65. y="x — 2+ 3.

1.66.y=|x—4 —2. 1.67.y=5—v2x+1
1.68.y=3 —2x+3. 1.69.y=vc+4
1.70. y=4 — 22 +9 L7l y=+3x — 6x+ 4

1L72.y="8x— 22 —7 1'73’y=1_Jx_—ST—1

l.74.y=2——m. 175.y=1—9 — V22 + 6v2x + 9.
1.76. y =3 — V16 — vax? — 4V3x + 3.
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x+2° —2x— 38
_x‘3—27 =x‘+6x3—27x—162
179.y=X=21. 180 y=X 100 —20x_
1.81. fix) = X—= poars ll 6ynca, f(%é) HM TOIHHT.

1.82. fix) = \Ix’ —1 6ynca, AV + 1) HH TOmMHT.
1.83. Ax) = \/—_ Oynca, fifrgx) HM TOIIHHI.

1+ 2
Lad. £ (=)=

1.85. ix) + 2f (x ) = x 6ynca, f{x) HX TOIMHT.

6¥nca, f{x) HH TOIMHT.

1.86. (x — DAx) + f( )lc—) = xl—_l oynca, flx) HU TOMMHT.
1.87. fix) + xf( X

1.88. 2f(x ) 3f@:: 1) —éix 4 Gynca, Ax) HU TO-
THUHT.

Kyitunarun GyHKUMsIapHH XyhTIHKKA TEKIINPUHT:
1.89. a) Ax)=19; 6) e(x)=0; B) g(x)=(2-3x)°*+(2+3x)%;
1) A(x)=(5x-2)*+(5x+2)*.
1.90. ) Ax) = (x+ 3)x - 1| + (x = 3)x + 1]
6) 9(x) = (x + S)x — 3| — (x — ) [x + 3|;
B) g(X) = Ix__L +|¥+_7|. ;1) h(x) = ML

1.91. a) Ax)= (x+2)(x+3)(x+4)—(x—2)(x—3)(x—4),
6) @(x)=(x—3)3(x+7)"'+(x+5)(x=T)"";
B) g(x)=(x—6)°(x+3)*+(x+6)°(x=3)*
r) A(x)=(=3x+5)(*—8x2+2x~-1)—(x*+3x+5)-

xX—

(2 +8x3+2x+1).
- X2 x’+2x2
1.92. a) Ax) P i
—X— 2xZ+3 r+2x2+3 .
6) ¢(x) iy B e
B) g(x) = 1)5 +x+ 1)

(3x+4)3 (3x 4y
r) h(x) =(ﬁl’.(%1i.(’£§L @&%—_l);(ﬁsy .

193. 2) (0)=8"; 6) f0=4,3" B) (N)=xr+3c—5;
r) Lx)=5x'—4x’+3x2+1.
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Kyitugarn ¢yHkumsiapuud xybr Ba ToK (yHKuMsA-
JIADHMHT WWFUHAMCH LUAKIMAA TACBMPJIAHT:
1.94. a) i) =x + 1] x¥®-1; 6) ix) = 2x - 3+ x*-1;
B) o(x) = (x+3)x—1|+x+1lx;
r) g(X)=Lx—1|lx-;lzlzc+2Lx;3bd(x;1)- »
= (x- Xt _(xt .
1.95. a) flx) AHx e ab

6) ) = 20x — D + 3| + L 4L

= 3x — _ X-2x+1 .
B)o(x)=3x—2(x—1)+ T ;

r) gx) =3 4dx+ 1|+ - + 8x2
1.96. Kyitumaru dyHKIUSUIApHUHT YerapanaHTaHIu-

THHH MCOOT KWIMHT:
=_1 . =_2
A= 0r= 732
1.97. Kyitunarn GpyHKUNATApHUHT YerapaTaHMaraHim-
TMHH UCOOT KWIHHT:
=_1 . =_1__
3)}’ l_xz H G)y (x_l)Z'
198. a) y = 5 byuxuua (--;-0,5) ga xama-
1205000070307 8 i+ 1

6) y=5 fx dyHKUMA (2;+0) A2 YCHILMHY;
B) y =23];x_"19 (byﬂmuﬂ (-eo;l/3) aa ;’CHH.[HH“;
—4x+ 31

usl (-7; o) ga KaMaMIIHHU
w17 Py ( ) 4

r) y
NCOOTAAHT.

1.99. a) y=3x-4x+7 QyHKiMSA (—; 2/3] Ia KAMATHLINHY;
0) y=—5x+6x+19 dynkuusa (—e; 0,6] na ycHILNHY;
B) y=3Vdx+1-1 dynkuma [-0,25; +) ma Kama-
1785000050307 8
1) y=2+V3-5x chyHrums (—o; 0,6] 12 KaMAKHILIMHY
ucbotiaHr.
1.100. a) y=x’-3x dynxums | I;+ o) na ycuumum;
0) y=12x—x* dyukuus |2;+ ) 1a KaMafHLINHH;

B) y = 0,5x2 — 2Nx dynkums | 1; <) na yommumnm
Ba | 0;1] ma KaMaliMLIWHH;

r) y=+x-2x* ¢dyHxuus [0;0,25] na YcHiMHH Ba
[0,25;+ =) ma kamaWHIIMHH HUCOOTNAHT.
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1.101. fix)=x* byHkums GepwiraH. ApryMEHTHHHT Xap
KaHzail x, Ba x, KMAMaTIapuia /("- ; x, ) < f=) +2 fix)

6YIMILMHM UCOOT/IAHT.

1.102. fx) = Vx dyHKums GepwiraH. ApryMEHTHHHT Xap
KaHoa# x, Ba x, KHAMaTiapuna j(x' ; - )2 Ax) ;ﬂx’)
6ynHILMHN HCOOTIaHT.

1.103. fx)=x—4x+4 Ba g(x) = 02 + 1 pynxumsanap
6epwirax.

a) Ax) ¢pynxuma [2;+ =) 1a YCHLIMHH HUCOOTIIAHT,

0) g(x) bynkims [2;+ ) 1a KaMaWMIUMHK UCOOTJIAHT;

B) a HuHT f(3)=g(3) 6ynaguraH Gapya KuAMaTIapHHH
TOMHHT;

r) (x—2)? = ;_'6_—3 TEHTJIaMHH [2;+0o0) OpaINKAa CUUHT.

1.104. fix) = (x — 3)?
OepwiraH.

a) fix) pynkuma (-o=;3] na KaMaiiMIIHHN MCOOTNIAHT;

6) g(x) dymxamua (-;3] ma YCHUIMHH HCOOTIAHT;

B) a uuHr f(2)=g(2) 6YnanuraH Gapua KMiMaTIapUHH
TOITHHT;

Nx—6x+9= 71—1 TEHIJIAMaHU (—=;3] opamMkaa
€4HHT.

1.105. Arap Ax) dyHkuua X Tyniamaa VCcyBuHM
(xaMaloBuH), g(x) ¢yHxims 3ca X Tymnamaga KaMarOBYU
(YcyBun) O¥nca, Ax)=g(x) teHrnama X TyuiaMga Kynu
6miad 6MTTa WIOHU3ra 3ra OVIIMIMHM UCOOTIAHT.

1.106. TeHrTamMaNapHH €4YHHT:

a)(x+1)P=41—=-3x—x; 0)3F+2x=4+ (2 —x)’;

B) (x—1)° +x° =45—x* =2x; r) 45+23+71=(3—x)*+1;

Dx®+1=V5—x e) \/lO+x+5——2x”—6x;

W Nx—2=2—1; D VB-x=1-2

1.107. Kyimnarv bpyHKumsaiapHUHT HQJUIAPHHY TOTIMHI:
2) fl) = 3¢ — 4; 0 ) = pe— 1] | 2

OA)=—5x+6; e)fix)=x+8x—x;
B) fix) =x —1 +\2 —x'x)j(x) x—1

x»— 7x+l" s

e =

x+l
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Kyfunaru ¢QyHKUMUITAapHUHr YCHII Ba KamaiHil

OPIHKJIADHHH TOIHHT:

1.108. y=1-2x. 1.109. y=X.

1.109. y=3-2x-x L1l y= i-}-_l'

Kyitugarn GyHKIHANApHU JaBPHIUIMKKA TEKUIUPUHT:

1.112. )=x. 1.116. y={x}+1. 1.120. y=5.

1.113. y=x* . 1.117. y=[x]-1. 1.121. y=5+x.

1.114. y={x}. 1.118. y=x*+{x}. 1.222. y={5+x}.

1.115. y=[x]. 1.119. )=[x]+x. 1.123. y=[5+x].

L1124 _ (=X, arap 0 < x <1 6¥nca,

A2 0= -21—, arap 1 < x < 2 6ynca

dyHkuua 6epunran. Iy ¢pyHkuus €pgamuaa naBpuit
bYHKUIMA KYpPHHT.

1.125. Jaspu dakar panuoHan conap 6yiraH GpyHKIns
KYPHHT.

Kyiuparu ¢yHkuuanapra teckapd (GyHKIHAIAPHHU

TOIMHUHT:
1.126. fix) = 2x + 3; 1.127. fin) = ?;E+:2L;

1.128. fix) =x%, xe(0;+o]; 1.129. fix) =x2, (-=;0];
1.130. fx) =-x2, xe (-o=30];

_ [x, arap xe[0;1) 6ynca,
L131. fix) = {3 — x, arap xe[1;2] 6¥nca.
Kyitnaoaru ¢yHkuusiap TeCKapwiaHyBYMMH:

1.132. flx) = 32 + I; 1133 ) = 3x + 4;
1.134. fix) = 4x — 5; 1.135. i) = ii + 12 :

—Ix—4. —de+b.
1.136. i) = X=4 L137. iy =& ED

_ [x?, arap xe[0;1) 6¥nca,
L.138. f) = {x—l, arap xe[1;2] 6¥nca.

— [3x+1, arap xe[0;1) 6ynca,
1.139. Ax) -3x+1, arap xe[1;2] 6Ynca.

— [ %%, x <0 6ynca,
1.140. fix)= x, x> 0 6§nca. ?

Kyiimgarn GyHKUHATADHUHT 3HT KATTa KHHMAaT/IapHHHU
Ba APTYMEHTHHHI YHTa MOC KHIMAaTIapMHU KYPCAaTUHI:

1.141. y=5—|x+8|. 1.142. y=2—Vx—2.
1.143. y=x* — 2x + 3, xe[1;5].
1.144. y=-x* — 4x + 1, xe[1;2].
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2
L5y =g

2x

1.147. y= W .

1.149. y = z;zirq

1.146.y=;2—__ﬁ
4x
xXx+4 -

1.148. y=

Kyiimnaru GyHKUHSUTADHUHT SHT KWYUK KMIMaTIapuHU
BA apryMeHTHUHT GyHKuMsUIap 6y KMiiMaT/Iapra SpyILaaural

KMAMATIAPUHU TOITUHTI:
1.150. y =V4x2—12x+9—-2 .
1.152. y = x*+6x+11, x[-4;2].

- _ 3
1.154. y W

1.156. y=- #ﬁ

1.151. y = 3+@—3x+2
1.153. y =-x+2x+2, xe[1;2].

1155, y = x%l
_X+4x+4
1.157. y = ;%%.

2-§. ®YHKIINA TPAOUTUTHH ACALITA TOUP
MHCOJLIAP

Kyitngaru GyHKUMSIIapHUHT rpadMKIapUHMA SCAHT:

2.1 y= x(xz + 6x).

23.y =|§—_:—_2Jl(x2 — 2x).

2.5.y=|d—2 — 1]

2.7.y=1|x* — 5|x| + 6|.
29.y=1—x]— 3.
2.11.y=2—x—13.
2.13.y=2 —Vpx— 3|

2.15.y = FL

2.17.y= ;25|
—xX—5x—56

2.19.y 212"

Ly 1
2.21.y= IL—H—I .
x

1
1

+

X
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2.2.y=|;|(4x—x2——3)

24. y=lx+22|(x2 +4x + 3).
2.6.y= 2 —|1 —|o.

2.8. y = V4x? — dxx| + x*
2.10. y=||x* — 2x — 3.
212.y=2—3 .
2.14.y=]2 —3 _[x|

2.16.y=ﬂ5—‘1.

218y=5cx?1['
_ 22— 17x+21
20.y= S ==
x—2+x-—2
222.y= % §+_12.
x  x+1



X 2.24.‘/%‘ +2 +‘193; ¥
) P

2.25.y= J"“—x—_3++|.

2.23.y=

3, arap x<—4 6¥nca,
2.26.y = { b2 — 4|x| + 3|, arap —4<x<4 6¥ca.
3 — (x — 4)%, arap x>4 6yica.

8 — (x + 6)?, arap x<—6 G¥yica,
x? — 6|x| + 8|, arap —6<x<5 Gynca,
3, arap x25 Oynca.

2.28. fix) xydTt dyHkuus yuyH x 20 ma fx) =Vx 6yica,
fix) dyHxuusa rpadUrdHHA SICaHT.

2.29. Ax) xybr dynkuua yuyyx x 20 pa flx)=x*-3x
6ynca, Ax) GYHKUMAHUHT rpadMTUHH SICAHT.

2.30. fix) Tok yHxkuus yuyH x 20 ma flx)=x> Oynca,
fx) OYHKUMAHUHT rpadUIMHU SCAHT.

2.31. Alx) Tox ¢pyHKumua yuyH x <0 na f{x)=x’-2x 6ynaca,
fx) byHkums rpadpUrHHU SICaHT.

227y =

3-§. APAJIAIII MACAJIAJTIAP

Kyiiunard ¢yHKUMSUIADHUHT aHUKIaHUII COXacH Ba
KNIMaTJ1ap COXaCMHM TOMMHI:

3.1 y=vx—1 32y§ 3. 3.3.y=&_Lx.

34.y=3TFx. 35.y= \’ GHD 36y=v@—1

3.7. y=xBa y=; (byﬂxumapﬂuﬂr aHUKJIAHHII COXa-

XaJapH YCTMa-YCT TywlaaMMH? Arap ycTMa-ycT TyilMaca,
AHMKJIAHHUII COXATAPUHUHT YMYMHil KHCMHHH TOTTHHT,
3.8. XyM1aHMHT MAbHOCHHH TYLIYHTHPHHT:
a) OyHkuus loxkopuaaH (KylMaaH) 4YerapajiaHraH;
6) PyHKUKA JOKOpMIaH (KylinaaH) yerapataHMaraH;
B) OyHKuMs YerapajaHras;
r) OyHKIMA YerapataHraH 3Mac.
3.9. UcbotiaHr;

a) y=ch— byHKUMA IOKOPHIAH YerapalaHraH 3mac,
0) y=£— dyHKUMA KyUMIaH YerapataHraH 3Mac,
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B) y=x* (yHKUMSA I0KOPHUIAH YerapaiaHTaH JIMac;
I) y=x* QYHKUHSA YerapaiaHraH 3Mac.

3.10. IMynpait byHKUMA KYpUHTKH, 6y GyHKUMS KyDT
xaM OynMacHH Ba TOK XaM OyIMacuH.
3.11. Xap xaHpmaii (yHKLUMSAHM XxaM XydT Ba TOK
GYHKUMSTApHUHT HMFUHAMCH 1HAKJTKUOa €3UI MyMKUHMM?
= Vx PYHKUUSAHU MMCON cUdaTHIa KapaHT.
3.12. OYHKUMSHUHT MOHOTOHJIMTUHM UCOOTAHT:

a) y =x; 6) y=x.
3.13. ®DynHxamsa MOHOTOH (YHKLIUA 6yna oamuMH (arap
6yna onMaca, MOHOTOHJIMK OPAJIHKJIAPUHU TOITHHT):

)y =730 y=x— [ B)y =2 0y =5 — 4
— | —1, arap x<0 6yuca =x+1.
0y <1,arapx>06§mca €y x—2’

X) y=|—3x+2; ) y=vl —x.

3.14. Mxkuta MOHOTOH (QYHKIUAHUHT HWUFHHIMCH
MOHOTOH 6¥JIMacINru MyMKUHMU?

3.15. MoHOTOH YcyBYM (DYHKUMSUIADHUHT KyTaiiTMacu
XaMMa BaKT XaM MOHOTOH YCyBYM .(pyHKIIUA OV1anuMu?

3.16. [0;2] opanukga OepunraH GYHKIMSIHH HKKMTa
MOHOTOH VCYBYM (YHKUMSUIADHUHI alMpMacy WMIAKIWOA
TaCBUPJIAHT:

x?, arap 0 < x < 1 6ynca,
5, arap x = 1 6ynca,
x+ 3, arap 1< x < 2 6iynca.

3.17. MoHoToH 6ynmaraH pyHKUHUIHU MKKMTa MOHOTOH
dylKuMATApHNHT aiMpMacH WIakKiuaa TacBUPJALI
MYMKWHMMU?

3.18. y={x} byHKums naspuit bYHKUHMA IKAHIUTMHHU
UCOOTNMAaHT. YHUHT JaBPUHHU TOMUHI Ba rpaUTrHHM SICAHT.

3.19. JlaBpu 2 6ynran Ax) naspuit dymxius [-n;n]

__[0, arap — n < x < 0 6¥nca,
OpaHKia y _{x, arap 0 < x < 6ynca dyHKimA GriaH
yCTMa-yCT TyIanu. f(x) ¢pyHKIMsa rpadMruHY ACaHT.

3.20. Hdaspu T=2 6ynran f{x) maspuit dyuxkuusa [-1;1]
0pa}mmay={x + 1, arap — I1<x So,d)y}mmﬂ OwiaH ycT™Ma-

x,arap 0 < x <1
ycT Tywmiagu. flx) pyHKUUS TpapUIHHU SICAHT.

3.21. HdaBpu T=3 o6yaran f pyukuusa (0;3] opanukaa
y=2-x ¢yHxuusa OwiaH ycTtMa-yct Tymaau. flx) pyHkums
rpadUIMHU ACAHT.
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3.22. DyHKUMATAPDHUHT rpapUKIapUHHM alHM 6Up
KOOpAHMHaTa/1ap CUCTEMaACHOA ACAHT:
a) y=x, y=x, y=x, y=x!, y=x’;
6) y=x, y=\x, y=Vx, y=\x, y=\x.
Kytinnarn GyHKUMSLTapHUHT TpadUKIapyUHHM SICAHT:
—af — L] —3 2
3.23. \j:{ . 324, [x 3.25. y =[x¥].

x}, arap x < — 1 6yica,
3.26. y =[Vx]. 3.27.y { )lc—’ arap —1< x < 0 6ynca,
x!, arap x = 0 6ynca.
x?, arap x < — 1 6¥ynca,
2x — 1, arap — 1 < x< 1 6¥1ca,

328. y =
Vx, arap x >1 6ynca.

X, arap x < — 2 ©¥ca,
1 .
329.y= {x® arap — 2 < x < 0 6¥nca,

\x, arap 0 < x < 4 6¥nca,

x?, arap x 2 4 6Vca.

x3, arap x 2 —2 6¥ca,

L, arap —2 < x < —1 6¥ca,

3.30.y= {*
Y x2, arap —1 < x < 2 ©¥ca,

\/3?, arap x > 2 6yca.
33.y=x+5p—1|+1. 3.32.y=|-3x+2—|2x—3|
3. y=p—3x+2—2x—3. 3.M.y=(x+1(]d—2).

335. y = %—"_L; 3.36.y=1—f;1
337.y= fij_;?_ . 3.38. y = sin’ + cosx.
3.39. = _—x}- . 3.40.y=(sinx + cosb)’— 3+ 5.

Kyitumaru ¢yHKuUHSIapra TecKapH (YyHKLUSUTapHU
TOINHUHT Ba TecKap¥ (GYHKUMSUIADHUHT rpapMrMHU SICAHT:

3.41. y=3x2.

3.42. y=—(x+2)-2, xe(—oo;—1).
= Xx+1 oo

343. y o x €(1;+os;).

3.44. y=\2 — 4, xe[2;+<0).
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bepunran ¢yHKUnsIapra Teckapd QYHKIMSIIADHH
TONMHI. Teckapu (QYHKUMSJIADHHHT Ba YHra TecKapH
PYHKUMSUTApHUHT rpadMKIIapHHH aifHM OMp KoopaMHAaTajIap
CUCTeMacMIa SICaHr;

3.45.3) =2x; 0)y=—3x; B)y=5x-1; 1) )y=3x4.

_—3 . 2 . 3x _1—x
3.46.3)] x_1;6).}’ 2_x’B)/ 2x l’r))' x+ 2

3.47. a) y=(xt+3)’, x<-3; 0)y=(x4)?, x=>4;

B) y=x'+8x—4,x2>4; 71))y=(x4)? x<1.

348. a)y=Vx—2; 6)y=V3—x

B)y=4—Vx—1; nNy=5+V4 —x.

3.49. Arap A(1;2) Hyxra y=x*t+px+q mnapaGoJaHMHT
yuu 6yica, p Ba g JApHW TOIIMHI.

3.50. Arap M(-1;-7) HyKra opOMHaTalap VYKWHH
N(0; —4) HykTana xecyBud y=ax’+bx+c napaboJaHUHI y4Hu
6ynca, a, b, ¢ JapHU TOIIMHT.

3.51. Arap y=ax’+bx+c dyHKuUMAHUHT rpacdurd A(1;4),
B(-1;10), C(2;7) HykKramap opkKamH V¥Tca, y=ax*t+bx+c

VHKIVSHY TOIIMHI.

3.52. Yuu A(l;1) Hykra O6ynraH y=ax’+bx+c napabomna
B(-1;5) nyxra opKaim ytagu. by mapabosaHuHT abclmccacu
5 ra TeHr 6¥1raH HyKTaCHHUHI ODOWHATACUHH TOIIHHT.,

3.53. x=2 TyFpn YM3MK y=ax’-(a+6)x+9 xBampaT ydxan
rpadMrmHM ACaHT.

3.54. y=x?-6x+a DYHKUMAHHHT HI KMYMK KuiiMaTH 1
ra TeHr. @yHKIusa rpacdHUriHH SCaHT.

3.55. y=-x'+4x+a HpyHKUMIHUHT 3HT KaTTa KMHAMaTH 2
ra TeHr. @yHKiHA rpadUrMHu ACaHT.

3.56. y=2x’+(a+2)x+a QYHKIMSHUHT X, Ba X, HOJUIapH
YIYH )lc 1 = 3 MyHocabat YpuHIH 6Ynca, YHUHT rpadu-
cbnrmm ﬂcaHr

3.57. a uuHr KaHpaii xuiimaTiapupa y=—x>t4xta
GYHKUMSHMHT KMAMATIapH TYyIUaMM y = V2x — a QyHK-
LMSHUHT aHMKJIaHUII coxacy 6WiIaH ycTMa-ycT Tylanu?

3.58. b HUHT Kaunafl XuiiMaTiapuna y=2bx*+2x+] Ba
y=5x2+2bx-2 pyHKumsIapHUHT rpadukiiapu 6UTTa HyKTana
Kecuinagn?

3.59. y=x+6x-3 Ba y=(x+3)’-25 YHKUHMAIADHHHT
rpadHuKIapy x=g TYFpH YM3KK OWwiaH Kecniurad. Kecuimmin
HyKTajapy opacuiard MacodaH TOIUHT.

3.60. ¢ HUHr KaHpmaif KuiiMaTiapuaa y=cx’—-x+c Ba
y=cx+1-c GyHKUNIapHUHT TpadUKIapH YMYMHII HyKTara
ara OyiMainnu?
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3.61. b HuHT x?-2bx+b+6=0 TeHI1aMa
a) MaHUIl wigUanapra;
6) mycbaTt wmuauanapra,
B) Xap XWJI MILIOpaJld WiaMajiapra 3ra 6¥nanuraH
Oapya KMHMAaTIapDMHU TOIMHT.
3.62. a HuMHr KaHAail xuitMaTiapuaa Kylugard
TEHICUVINK Bapua xe (—oo;+o0) JIAp YYYH YPUHIM OYIaau:

a) x2 (@+2)x+ 8a+ 1>0; B) @ + 4x+ a + 3<0;
6)24x2+ax—a+1>0 rn ax’* — 4ax — 3<0?

3.63. TeHrcHanMK b HUHT KaHIai KMMaT/Iapuia eynuMra
ara amMac:
a) x* + 2bx + 1<0; B) bx2 + 26+ 3)x + b — 1>0;
0) bx? + 4bx + 5<0; 1) (4 — P)x? + 2(b + 2)x — 1>0?
3.64. Kyiuaarn GyHKUMSUTapDHUHT rpadMKIIapUHM SICaHT
Ba yJapHUHr épaamMuaa GyHKUMAJNADHUHI HOJJIapH,
HLIOPacH caKjJaHaTUraH OpPATHKJIaPHHH, QYHKIIMITADHUHT
3HT KaTTa Ba 3HI KMYMK KHIIMaT/JIapUHM, KUHAMaTIapH
COXQJIapMHHN KYPCATHHT:

3, arap x <—4 6¥nca,
b>—4x|+3|, arap —4<x<4 6yica,
3—(x—4)? arap x>4 6yica;
8—(x + 6)2, arap x<—6 6yuca,
[x>—6|x|+8]|, arap —6<x<5 6¥yca,
3, arap x>5 Gynca;
[|be|—1|—1|, arap [x|<2 6ynca,
B) X ~ Wi|=2, arap |x[>2 6ynca;

2—4 —|x|, arap |x|<4 6¥sca,
nx= SH , arap x>4 6ynca.

a)x=

0) x =

3.65. fix)=x-6x ¢dyuxumsa 6epwirad. Kyituaarn ¢pyHk-
LUMSUTADHUHT rpadUKIapMHH ACAHT:

a) y=Ax)-2, ) y=Ax-2), B) y=2x);
r) y=A2x); n) y=-fix); e) y=A-x);
x) y=flx|); 3) y=IAx)l; n) y=|A bl

3.66. Kyrinnarn GyHKUMsUTADHMHT 9HT KaTTa KMMaTHHH
TOTIMHT:

— — X
VY= TEw VTR
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3.67.y= xz + 3 (x> 1) bYHKUMSHHHT 3HT KUYMK K-

MaTMHH Tommr
3.68. fix) =Vx, g(t) = Gynca Aeg(®)) HN TOMHHT.

3.69. fix) =" %=1 ,g() = 2‘:,—21’;;1 691ca, fe() Hu

TOIIHHT.

- _P—
370 fix) & 0 =L Gyica, flg() nu
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XABOBJIAP

16060.

1.1. {Towxkent, AugnxoH, Byxopo, Xuizax, Kawkanapé, Hasow#, Ha-
maHraH, Camapkann, Cypxonnapé, Cnpnapé, ®aproHa, XopaiM, Kopa-
l(aJ'mOFHCl‘OH}

1.2.{C,E P K VY, EINLX V,IKAMDT B X,TH X
3,014 @ 0,1,B F 4, b} 13.{1,9 2} 1.4. {10B, l36eB}
1.5. S—{3-2,-l,4}S {321-4}16.{5 IHBA,K,TII, ,
Y,M, H, JI,CD,O,h) 1.7. a) {1, 2, 3, 4}; 6) {— } {0; 12};
r){—ﬁ;ﬁ};n){l,Z},e{l 2; 3}. 1.8.

a) 6)
—6—0—e—e—) —0—0—00—0 o
o012 3 2 -101 2
B) r)
4,1 -2,7 1
e) )
_QW__.) __.M//‘___)
34 8 3l -1
7
22-pacm.

1.9. a) {111, 113, 131, 133, 311, 313, 331, 333}; 6) {135, 153, 315, 351,
513, 531}; B) {104, 140, 203, 302, 320, 401, 410, 500}; r) 1, 11, 21, 31,
41, 51, 61, 71, 81, 91}. 1.10. a), 6). 1.12. n). 2.1, a) BcA, 6) JzA, 2.3. {3},
{6}, {9}, (12}, {3; 6}, (3; 9}, {3; 12;}, {6; 9}, {6; 12}, {9; 12}, {3; 6; 9}, {3;
6; 12}, {3; 9; 12}, {6; 9; 12}, @, A 2.4. a) AcB; 6) Ccl; B) EcF;
r) KeM, MzK. 2.6. a) BcA; 6) AcB; B) AcB; BcA; r) AcB; n) AcB;
e) BcA; x) BcA. 2.7. a) Tyrpu; 6) HOTYFrpM; B) HOTYFpM; I) TYFpH.
2.8. a) A=B; 6) A=B: B) A#B; r) /=B. 3.5. [3.5). 3.6. PUE={a, 6, B, T, &,
€, X, 3, k}. 2.8. a) AUB = {x| x = 4k, ke Z}. 3.11. A\B = {x| xe [—S5; 3)u(3;
4)u(4; 5)u(5; 6)A6; TIU(7; B)u(8; 9NUY; 10)}. 3.15. A = { x| x = 2k, ke Z}.
3.16.A= (dx=3k + 1, x= 3k + 2, ke Z}.

4.1. 20 xknum. 4.2. 13 xuuum. 4.4, 68 xanum. 4.5. 4 Ta.

606

1.1. 1875. 1.2. 51215. 1.3. 89. 1.4. 475385. 1.5. 73450. 1.6. 13174. 1.7. 68654. 1.8.
933333. 1.9. 249480. 1.10. 27396. 1. 12. { 7, 14, 21}. 1. 13. {117342, 1897524}.
1.15. Xammacwra. 1.16. k = 2431 6ymum MymkeH, ke {15; 18}. 1.17. k=1,3,
5,7.15, 21, 35, 105. 1.25. a) 1, 11, 19, 209; 6) 1, 11, 13, 143; B) 1, 11,
13, 17, 143, 187, 221, 2431; r) 1, 11, 13, 19, 143, 209, 247, 2717.
1.26.a) 1; 11;6) 1; 11; 8) 1; 11; 13; 143; r) 1; 11; 13; 143. 1.33. a) 1; 13;
17, 221; 6) 1; 17: 19; 23; 323; 391, 437; 7429. 1.34. 8 Ta. 1.36. a) 2: 6) 5555;
B) 20; 1) 1. m) 1; e) 28; €) 600. 1.40. 1. 2.6. a) 70=23-3+1; 6) 180=209;
B) 200=11-17+13; r) 76=8-9+4 2.7. a) 5=0-9+5 ; B) 9=0-18+9.
29. g=—¢—1; r,=b—r. 2.13. a) n =3, n = §5; 6) n = 3; B) Xe4 6up
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KkmitMatuoa;, ) n = 3, n = 9; 0 n 3, n=5 n=29; e) xeu 6up
KuiiMatiaa, €) n = 3, n =9, xX) n =3, n = 5. 2.15. 4. 2.17. &) 1;
x) 1;x) 5. 3.32.a)—g-;6) 1;8)9.4.9.8)3.4.12.A>B.4.13. K¥pcarma:aBab
COHJIapH Opacuja S, pallMOHaN COH TOMWIMIIMHH McBOTNaHT. Arap S coHM
% Ba %cowlapn opacuIary pauHoHai coH 6yinca, V2S COHMHHM HaTaHTaH
ccoH cudarmaa ommm mymxuH. 4.15.2a), r); n); x).53. 6) —3; )
0,8, m) 15. 5.5. a) a=b éxu a=—>b; B) be(—=; 0]. 5.11. |a|+]|b]+|d+|d=0.
5.12. |a—H + |b— d + |a—d # 0. 5.13. |[a—b| + |b—c| + |a—c|< 0. 5.15. a)
xe(—1; 5); r) xe[—1.25.; —0.25] 5.16. x) 3; 3) —4; n) 3; x) 14. 5.18. a)
xe [7; sﬂ}) B) xe[—4,5; —4). 5.19. a) {—2; —1}. KypcaTma:
Osx%l— x<] HUHT 6YyTYH eYMMJIapHHM TOIMHT. T) . 5.25. a) 1; 6) —;—;

B) 5. 5.28. a) 25%; 6) 60%; B) 250%. 5.31. 1,75 kr. 5.33. 240 Ta. 5. 36. 960
Ta. 5.41.9 M Ba 10,8 M. 5.42. 8,8 M Ba 11 M. 5.43. 21%. 5.45. 19%. 5.48. 2

WwaH KeiuH. 5.49. 25 KyHaaH KeinH. 5.50. 20 xu; 5—5 coar. 5.51. 4.

I 6o6.

1.1. a) Re(z) = —5, Im(z) = 8; 3) Re(?) = 0, Im(z) = 8; u) Re(g) =4,
Im(z)=0.1.2.a) —4+8i;8)1,2.15.a) z=—3 —5i;B) 2= — 3 + 5i;
NZ=3—-5,m7=3e)7=42 16.a)1+i; 6)8; B)0; x) 6— 9
3) 4+ 2i L7, a) 1+-§i . 6) 1+i ; B) 1+3—éi : 1) 4+13i. 1.8, a) -13+11;;
V2, —12“‘5,'; &) 67;; 52, 1. a) —9 +19i; &) 13.

n) 330 & =h=
1.10. 6)0,4 —2,2i; 3) 12+ 3i; u) 551— %li 111, 2) @ +45 = (a — 2bi)

(a + 2bD); 1) a* + b* = (a" — ib)(a* + ib).
i,arapn=4k+ 1, k=0, 1, 2, ... 6y1ca,
) —l,arapn=4k+ 2, k=0,1,2, 6ynca,
112.i"= \ —j arapn=4k+3,k=0,1,2, O6ynca,
l,arapn=4k,k=10,1,2, 6ynca.

1.13. a) 13 + 21i; 8) 12i; n) 8i. 1.14. a) —6,5—6,5i; n) —3+1,8i ; M) /.
2.1 a) y Il)
z=1+42i
x
22.3) 4
3 3
1
o 2% 0 x
23-pacMm.
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0) €) 3)

x

0 21 01z=0

23-pacM (paBomy).
239 [d=50Dd=32;&)d=2;3)d=1;nld=4 o) |l2=b;
n)ld=l-2-4-a)£'6)£'n)%'r)0'n)1;e l";é)%—";nlc)%l‘;
3)0; n) ;KT n) s M) 3T s, a)‘JZ@os "-Hsm4") 6) V2 (cos— + lsm%")
B) 2(cos— + isink ); ) 2(cosZ + isind ); m) 2cosn + isinm); €)
cosE + lsmg ; €) cosO + isin ; %) cos3”+ isin3r ; 3) \f_(cosa—

s T 28, . 2. o an®). Sm, .. Smo.
+1sm4),x) cos3 +1sm3 ;) Vl_l(coss + lsm6 ; M) cosz+|sm 4

H) 2 (cos% + ising—). 2.6. —3—4i=5(coséz + arctgi)+ isin (7: + arctg g-))

2.7.z=2cos£+is'm£) 2.8 z—cos—+1sm-1§15 3.1 a)"r :ﬂ[+

4 4 e 17
+zsmg") 3)3\1—(coss+zsm-§) 3.2. a)‘l—cos-3—+tsm 399'
r)cos%‘+is'm%t 33.a) I; 5)7—gi;r)cos;1‘+isin;—,

4 4
n) 64 + 64¥3i. 3.4, a) 7, = %( cos’st—+ i s'm%); Z.=—\l§—(—cos% —i sin%);
B) g, —\/_+ L i 7, = — B_1y i. 4.2. a) xeR; 6) x@; B) 1; 1) 2. 4.3.

x= —3; ,y= —%} 4.4. a) —2°; 6) —21 (1—i).

—b+iVdac — P . 6) z = V3 . V3.
2z 93

= 1
49. a) x,, = T+T"zl__7-3"

. V3.

IV6o06.
1.2.6) 59 -;— ; 3)4126' 1.3. M) 45; H) 222. 1.5. a) 27x%°2%; e) 243x°72. 1.6.

r) 775 e)r3- 3 X) lﬁ 1.8, a) @’+x? ; B) Sa—12x ; x) 2x'y + 32xz%. 1.12.

6)—2—;r) 3,6)192.1.15. a+ b+ c=0=c=—a—b=2a+ P+ =a+
+ ¥—(a + b)} = —3a%b — 3ab? = 3ab(—a — b) = 3abc.
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la|, a0, b = 0 ga
117.a+ b= 3| g=0, bz0 ma.  2.2.2) 3"+ 147.1) I.

0, a=b=0 pna.
23.6)a=—17.2.4.a)16;r)84.25.6)a=1, VbeR;r)a=0,b=4.2.6.
a=3;b=—7,¢c=4.2.8.a) 12;8) 14 2.10. a) Aix)g(x) = 20x* + 16x* +
+4x2 + 8x ; 1) Ax)g(x) = 26x° + 73x* + 100x® + 33x + 12.

2.11. a) P(x)=D(x)(x+1)+2; 6) P(x)=D(x)(x*+4x+1)+2 ;
B) P(x) = D(x)(x+2x+2)+3x+4; 1) P(x) = D(x)(x2+3x+1)+3x+4;
o) P(x) = D(x)(3x*+5x—8)—5x+14x+2; u) P(x) = D(x)- (x*+3x+35);
X) P(x) = D(x)-(x*+4x). 2.12. a) x+1 ; 6)x2+1 ; B) x’+1 ; r) x¥*—2x+2;
o) xX—x+1; e) x+3 ; x) x*+x+1; 3) 1.

Vo6oé.

LLa{2} 6@ {l 2} n{-33;n {-%} ;e) @; 8) {4, 5)

X) {13} ; M) @; W) {0; 3} ; 0) {—5; 9} ; m) {1}. L.2. a) {x| x# — 2} ; 6) R;
K) {x|xeR, x#1, x£7} ;M) R ; 0) R. 1.3. a) {(x; ») xR, yeR, x # 0, x2y};
B) {(x; ¥)| xR, yeR, y = x2}; m) {(x; »)| xeR, yeR, x#2, x#3, y=0};

&) {(x; Pl xeR, yeR, x = 13} ; K) {(x; y)| xR, yeR} 14.2) —

B)i:zfnm”) ,2,0:22 s K )x+l5 ; m 1. 1.6. a) “;6 . 6) 5x4—3a;
B)4l?2_5; i ;axl; 2 — Jc*zicz 17, a) a:—x .6 2yy_x;
B) — 24:1:—"; )x5: 5 18 13)(1 — 320);(): 5 1) (Zx_7)1c;(2y+3)
19. 9 M) ) L2D o — i Lo L10.m) L

0 XF2 D 2L 09 — bz.1-12-5)—7-";5)42_pq;r)—41_x;

H)W;C)Z X 2x(x+ ) 2 a— 2 113 a) gy
6) 5o P e D
B) xR ; r) xeR ; n) xeR ; e)xeR;x)xeR;a)xeR;u)xe@;x)xeR;
mMxeR;M)x=3 23.a)x<2;6)x2—3;B)x23;r)x<4;1)x=3
ey x=38)xe@; X)x=1;3)x=—8;n) x=8; x) xe¢{2 ; 4} ; m) »=3.
24.a)44;6) — 15;8B) 6 ; r)6 11) 630 ; e) 120 ; x) 60 ; 3)0015

=1 114, 1529.22.2) x<0; 6) xeR ;

2.5. a)7; 6) — 3—; B)j; r)az—, 11)3', e)g, )K)'gy 3)3—
2.7. a) 225; 6) 225; B) —25; 1r) —9— ;o) — x; e) x4 X) x+1; 3) X
2.8.2) ¥i6;6) '¥76;8) V3, 1) N5 m) V) Vi w) Ux; 3) Ve
29.a) ¥8; ,6) 4 9) 32020 W) x Yx+25;3) 2
2.10. a) \/27 Ba V16 ; B) V25 Ba V6 ; 3) X0x — y)* a V3.
2.11. a) Xa; 6) ﬁm B) Xa; 1) Hyx; n) Hyx; e) Xa; x) Hyk; 3) Xa.
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2,12. a)xeQ; 6){xlx=2k,keZ}; B)x2-3; r) xeR;
a)x>0; e) xe R, x)xe[—1;1]; 3)x=#tl.

2
214 9198 Wl 215 acd; 6)b; B):r_1; by
2.16. 1) NI %) 33 w) W — 205 m (x— DIF; ) g+ DI

217 a) V80 : 6) r 45 B —Vi62; 1 V9T
Y ; o) %6y ; *) By ; 3) — &5
M) V(x——l)“(v— );

X NG=Dp—=2; n —Vxy; M) —NT—a
2.18. a) VZ ; 6) 633 ; 3) 218 . 2.19. a) 27 ; ) W, OWI+1;3) v32
2.20. a)2«/_<3\l21 r)3\l—>3\/_ V2 < «J‘ )K)\/_<\f_
221, a) 20; 6) 2 'V2; B) 6; 3) T3, 2.22. a) 2 6) ¥4 B) V6,
r)*J—T u)Tdv e)Na 2.23. a)xv16x 6) 24x? ; B) 36x2—\/2 (I,x|>7)
DXt o) V20 ® Gy + ovoFz 2242 52 6) VI,
2(\/_—\/_)

— X

) (L——X)—— XFY o) (1+VaNiVa 2.25.2) V3T — 2 ; 6) V23 — d‘
B) 2; r) 2\/§ 2.26. a) Ty¥pM; 6) HOTYFpH; B) TYFpH; ) TYFpu. 2.27. 8

b [ 32630

2.28.a)x--iy-3z-3;6) .14:7 yi ;B)0;r) GVT— )a e)( )
2.30. 1) VI8 + V2 2.31.2.2.32.2) aV&(Va + Vb); 6) 27 ; B) — 1. arap

1—agi+1 . . 6. . x?
0<asl pa —(‘a—)z, arap —1<a<0; r) 3; 0) Va; e) 9a; %) =1

3) Y@ —5)'.2.33.1.2.34. 4.

B) S+ 26, 1) 2 —V2 +V6, n) 4 + NS + N45; n)

VI6ob.

1.1. a) “3—1 :6) a =1 Oa euuM AYK, a#lnaa—i_—l;r)a=tlna

X MXTHEDUH coH, a # + 1 ma x= 0. 1.3. Myx. 1.4.7yx. 1.5. 15 MwLoaH KeiHH.
1.7. a) — 4,5; 6) ucrairas col; B) — 1; r) wumm3mn #yK. 1.9. a) a # 1 na
x=a—1,a=1pax—Huctaral coH; 6) a# t lmax=0,a==x1n1a

X — UCTITaH COH; €) d# | Jax = L—l-, a=1, b= — | na x — ucrairan
COH; a = 1, b+ —1 na wnau3 Hyk. 21 11) (x—32—1;e)a(x—2a) +3
3) (x+ %ﬂl)— (a_;_b)’ 2.7. W¥x. 2.10. KypcatMa: @+ 5 = (a+ b)* — 2ab,
@+ b= (a+ b)’—=3ab(a+b).2.17.3) a(x* — (a+ b)x+ ab) =0, ac R, a20.
2.18. 84x2 — 18x—30=0.2.19.—i—x’—-5—x—3=0. 2.20.a) KypcaTtma:

(x—2—V3)(x— @)=0 . TeHITaMaHUHT 4aIl TOMOHMHH KBANPAT YUXAll KVpU-
HU1LIKMAA TacBMpiaHr, 6y epaa ac R 3.1. — 4,5.3.2.1.3.3. 15.34. x=5.3.5.

xeR,x#—g- 3.6.xeR,x¢—2.3.7.aae—c,c¢0nax—i—q:—c ;a=—c,

c=0nma O 38.a#21, a=225 az—04 na x-31 ga, a=2725,
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a=—0,41a3; a= 1 na MapHora 3ra 3Mac. 3.9. — %l pa 2.3.10.2. 3.11. —4

8a9.3.12.08a1.3.13. 1. 4.1. K{¥pcaTtma: & + & = (a + b)> — 3(a + b)ab.
4.2.—1;1;8.4.11. —1;2.4.12. — 2; 1. 4.13. y = x* + 6x *+ | ra HHc6aTaH
KBazpat yuxaa cudartuna xapaur. 4.14. y = (@ — x + 1)’ ra Hucbatan

2 +6
KBampar yuxal cudaruaa xapaur. 4.15. K¥pcarma: 2-;,%33% = i_—b" +

x—6 ... C—1V17 A0 =
+xj—_—6.4.16.——4,—2,-1.4.17.l,——2———.4.18.Kypca'rMa.40—8+32.

51.—1126.5.7.0,2,1 £V2. 5.10. K¥pcaTMa: ¥ — 5x + 6 = 7 1e6 oymHT-
S5.11. K¥pcaTma: x* + 5x = rxe6 onunr. 5.15. 3. 5.16. 5,582 6. 5.17. —5; 1,

P
—1+v6. 5.18.12;1—42&1. 5.19. KypcarMa: X + 2x =t 1e6 anuur. 5.20,
—4;2.521.x,,=10+V85 , x, =5 +V10. 5.22. x,= ;— ,X= % .5.23.x=1.5.24.

X =3,x=5x,=9+V66 5.25.x,, =—%1L57_ 5.26. a = bna xeR,
xta,a+bna?. 6.5.m=+V15.6.6. mz26ynca. 6.7.a=b=—-3.68.m=1,

n=—30.69. 20+ 1. 6.10. 2—p> x + 12" 6.11.6) Pv) = D(x)
{(x*—x+3); B) Px)=D(x) (2x*—2x1—x—4)+6; %) P(x)=D(x)-
(x*—=3x2+8x—21); M) P(x) = D(x) (x**+x—3x*—x—1)—4. 6.12.
a) 2,6)0;8) 3. 613. @ + P + & — 3abc = (a+b+c)@+HP+2—

—ab—bc—ac). Kypcarma: @+b+c>—3abe Hu a ra Huc6aTaH Kyrmxan

ne6 KapaHr Ba g=—»b—c¢ COHM IOy KYTIXAAHMHI WUIM3M 3KAHWHU TeK-
wyput kypuHr. 7.1. 6) x = 2 + i, 1) x = —2 £ 3i;¢) x = 4 £ 5i;
Dx=—05ti Wa=lthi Wx=3+2i7%2a) (x+1-—
—2i)(x + 1 + 20); 6) (x — 3 — 1 + 3); 1) (5z+5—i). (5z+5+i).
73 0) 830 12, %) 7 300 gy 1= g g
—dax + 136=0,a # 0, aeR 1.5. a¢ — Bax’ — 34ax* — Nax + 65=0,
a0, aeR. 7.6. a(x— 2)(x'8x°34x* — 72x + 65 =0),a#0,aeR. 7.7. 3 kappam.

7.8. a) (@ + 3)(x® — 3x + 3)(x? + 3x + 3); 6) X} (x — 4i)(x + 4)). 8.1. a) 2;

6) —S; 3; 6; B) paUMOHaT WIIH3H UYK; T) % ; H) L ) —% ;e — 1
X) —3; 2. 8.2. a) —2; 1; 6) —4; — 2; —1; B) 6yTyH eunmnapH Ayx. 8.3. a)

2. 0+l 9, n)i\f—m——? Dt n

e) £2; —3. 8.4. a) —2;:!:\5;}1-; 6)11—"3,—;—; 2; B) l;r)tl;3i8m;
n)il;—-%;Z; e)+1 7?/73 8.5. a)—%—;i—;—l—%s—;

6) —1; B)-}Z.S; r)—%—;—ﬂlzﬂ; m1l;atVa; e) =52
34.86.9) 4 5,6) —1; 5,220 1) —&; 3 Y, o) 3, 4 -12VTES
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8.7. a) 1;6)1—*2—‘5;1+s/7.s.s.a)’5—‘-‘6@;6)m;n)—i§i51;—l;2

89.a)1;6)2;8) 1, —2;1) 5 —l;n):t\/2—l;i:3; e) @; x) @; 3) .

8.10. a) 2; 3; 6) ‘15‘12—1 , ‘3§‘/ﬁ ;8 —1;3;+V3 9.1 a)—15;
6)3, M0, e)0;, x)1; 3)x2(x*—1).92.a)a=6,6)a=—2;8) 0;1)
a — MXTHEPHUHA coH. 9.3, a) +2; 6) 0; B) @. 9.5. B) xe¢R; 1) xcR. 9.6.
2) s}é% 6) 3,(13). 9.7. a) —80; 6) 6; B) —72; 1) 0; 1) 36; €) —90.
9.8. a) 3 ;6)0ma 6, 1) @ 10.1. a) (4, —1);6) D; B) (r, 5 — 1), reR;

) 4; —3); 1) (6;9); ¢) B; x()( 2“—40) %R . 10.2. 3) (I; 2); 6) @,

B) (:; 3;) teR : 1) (I —2) n)(” l3) 10.3. a) —23; 6) 6; B) 2a—5;
r) —4a+13b. 104, a) A=T; A=—1; 6) A=-3,5, A=30 10.5. a) (-5; 2);
6) (2, 1); B) 6; 5); 1) (5, — 2); 0) B, e) T; x) D; 3) T, n (1, 1—1),

feR; x)( ) teR 10.7. a) Arap a = 4 6§ca, (— '2 ; ;f—a)

Arap a = 4 6ynca, @. Arap g = —4 6¥nca, (r L+—3—) reR; 6)a==:t311a

@; 1), =t3 na ( 6 + 3') R ; B) a#—na (a(%a—zz %T";Eg—:yl)
a =-;— na@ 108. = 1, b= —1. 109, (1, —1), (1, =2), (—1; —-1),

(—1;2).10.10. a=4. 10.11. a=3. 10.12. a) (1;1; —1); 6) (1; —1; 1);
B) (—L 1, ;) (l; L, ); m) (1; =1, =D; e) (—1; —1; 1). 10.14. a) &;

D — 2 y; AL, yeR 1L @) (15 0 @ —1); 6) (5/4 — 1/8);

(=1 1); €) (—4; =5); (6, =5). 11.2. 2) (2; 3), (3; 2); 1) (2; —3), (3; —2).
11.3. a) &, 6) @; B) (1 —1, f), teR. 11.4. 3) (—2; —4), (—4; —2), (2; 4),

. 9. . . . . . .16 .16\ .
42,6 (2 ), & D, (2 —8), (-8 -2 (-2 —16), (£:18);
r) (—3; —2), (3; 2); ) (—7; =3), (7; 3); e) K¥pcarma. bup xvHcIn
TeHIMamMa XOCHN KWIMHTE, X) (—3; —2), (3; 2). 11.5. a) (1; 2), (2; 1); 6)

3;-9, F3:-8) ., (3:8). G99 4 -9, (<355 ),

(343 3), (4 5); 1) (1; 1), (3 =), (T57=13; {3T13 B), (13415,
_1%157); D) (3 -3, (6 1), eR; e) (—1; 3), (£ 2), R, %) (25 —1),

(=1; 0, teR; 3) (=1; =2), (—VZ; —2), (1; 2), (¥Z; \2). 11.6. ) (5; 1),
(1; 5), (3; 2), (2, 3); 6) (2; 1),(—1 —2), (1 =VZ 1 +¥2), (1 +V2;
1-\2); B) (—=2; — 4), (g '3 ;D (1; 4), (=5; —4), (5; —9), (—1; —4).
11.7. a) (2; 3), (3; 2); 6) (—1; —2), (2; 1); 8) (—1; 2), (2; —1). K¥pcaT-
M a. MKKHHYM TeHr1aMany 3 ra K§mafimupu6, 6UpMHYM TeHrTaMara Ky 1UMHT;
N 4 8), (8 4, m (—3; —1), (=1, =3), (1; 3), 3; 1); e) 2, =D,
(—1; 2); x) (—3; -2), (—2; —3), (2, 3), (3; 2). K¥pcaTma. BupuHun

TeHrnamagaH x! + 32 =l HU Tomamu3. By TeHrnmamanm xsagpatra
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Krapir. 11.8. 2) (1 3;9), % 3 1; 0)( 2 ~12): ) (d: 5+ )
r)(2; 1;3), (—2; —1; —3). 12.1. 28 m. 12.2. 2.5. 1. 12.3. 8 xynuna. 12.4. 21
Karop. 12.5. 20 xm/coar. 12.6. 20 xM/coat. 12.7. 7 kM/coar. 12.9. 5 coar,
7 coar. 12.10. 30 xyHaa, 20 kyHaa. 12.12. 18 kM/coart, 24 xM/coart. 12.14.
11 1a. 12.15. 22 xuum. 12.16. 30 yxypam (OcnarMa; 12.13. macanana 42 Ta
BexTop xocwi 6§manu). 12.17. 7 ta. 12.18. caxkus 6ypuak. 12.19. 40 km/coar.
12.20. 30 xm/coar. 12.21. 10 cM Ba 4 cm. 12.22. 15 cM; 8 oM. 12.24, 12 cwM;
16 cM; 20 oM. 12.25. 36.4. 12.26. 40 xm/coar. 30 km/ coar. 12.27. 36 KM/ coar;
24 xM/coar. 12.28. 36 xm/coar; 30 km/coart. 12.29. 10 coar; 6 coaT. 12.30.
60 coar; 84 coar. 12.31. 18 Ba 12. 12.32. 15 ékn 95. 12.33. 32. 13.1. (—o=; — 1).
13.2. (—4, 6; += ). 13.3. (2}%; +o). 134, (—= ; 2%). 13.5. (—=; — 1,5).
13.6. (—=; 3). 13.7. [1; +=0). 13.8. (—=; —% ].13.9. (3; +e). 13.10. (—os; —2).

13.11. (—=; —1125) BB y> i -

a>0nax<%;

a=0,b<0 a2,

13.26. a=0,a>0maxeR;

b
a<0nax>a—

13.35. 2) y<3 1a; 6) y>7 1a; B) y>f37 1a; 1) y<0.1 1a. 13.36. (—o=: 1)u(3; +o0).

13.37. [1; 5]. 13.38. [— —g 31 ] 13.39. (0; 1). 13.40. @. 13.41. (—<=; +).
13.42. . 13.44. a € (5/3; ).
1—V1+4k ), (1+V1+4k .
k>0ma, x e (o 30 o (LA ),
k=1 na, xe(—o; —1);
1 1—Vi+4k (1+V1+4k
—I<k<0na,xe( SE )u\ 5k )

k< —% na, 3.
1349, (4| > 2V6 aa, x < (—"4;2"3, —’:‘;Ng),
k| < 2¥6 na, @.
k< 113, x e (—; VTN IHI—K +) ;

k=1ma, xe (—o; Yu(l; +=);
k> 11, x € (—oo; +)

13.47.

’

o |

13.57. x= [1 ; i] .13.58. 2. 13.99. (—%;3) . 13.60. xe R 13.61. x € (—oo;

— 1)15; +e0). 13.62. [—2; 1]. 14.2. 32 ( —=; +) . 14.4. 2= (—eo; 1)U(3; +0).
148, x=( oo; — —)u(d; +) . 14.8. xe (—os; +). 14.9. xe(2; S)A(12; +e).
14.10. xe(—=; —T)A—1; 4). 14.11. xe(—=; —5)(—1; O)U8; +).

14.12. x=(—48; 37)A42; +oo). 14.13. xe(—e=; — 0.7)(2.8; 9.2). 14.14.
xe(—17; —4)(4; +=). 14.15. xe (—o; — 11)(— ,31 ). 14.16. xe (—os;— 5K
W(0; 5). 14.17. 2= (—0.1; 0)(0.1; +o0). 14.18. e (—oo; —3IWA—1; 1)U(3; +eo).
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14.19. xe (—6; 0)U(6; 15). 14.20. xe (—2; 6). 14.21. xe (—eo; 0)U(4; +<=). 14.22.
xe (—es; 1)U(1; 24). 14.23. xe (—o0; —TIU(21; +2). 14.24. xe (—==; -4) U(8; +2).
14.25. xe (—16; 11). 14.26. x= [—1; 3). 14.27. 2= (—oo;—4N

[6; +oo) 14.28. xe (1; 2)U(4; +eo). 14.29. xe (—e=; —1]JU{1; 2}U[4; +eo). 14.30.
xe {—2Ju[1;2]. 14.34, xe(—oo; 1). 14.35. (—eo;—2)U(—2;1)U(4;+e0). 14.36.
Xe (—oo;—5|U{1]V[2; 7)U(7 +o2). 14.49. (—eo;+). 14.50. (2;3). 14.51. (=3;1).
14.52. (—eo;—2)U(—2; )U(l +e). 14.53. (—2;—1)u(1;2). 14.54. [-3;3].

14.55. (—o=;2)U(5;+e). l4 56. (—oo; 1)U(1.5;+c). 14.57. (—==;2. 5)U(3-3+.=).
14.58. (—6;3). 14.59. (—e=; 1 )U(4;+0). 14.60. (—3;1). 14.61. (—=;0)(4; +en)

14.63. (—o=; +0). 14.64. (——l ;2). 14.65. [1;3]u(5;+). 14.66. (—-s; —65-)U
W0;+e0). 14.67. (—oo;6)u[— 2 ;0U(3;+e0). 14.68. (2;3)U(5;6). 14.69. (1;+e).
14.70. (——9—'—2)\)(3'+w) 14.71. (—1;1)u(4;6). 14.72. (—= '—3)U(—\/57'i27_;)
U(4;+=). l4 73. [1;2)u(3;4]. 14.75. (—eo;—1)u(1;+e0). 14.76. (—os;—2)u
u—1; 0)u(2— +e). 14.78. (—5;1)42;3). 14.77. (—==;0)0(1;6). 14.79. (—e=;4]y
u[—2;—1]. 14.80. (—2;—1)u(2;3) 15.19. [l,%]. 15.20. (—oo;—1]U[15;+=).
15.21. [—2;1]. 15.22. R. 15.23. @. 15.24. [—1;1]. 15.25. R. 15.26. {1}v[2;3].

15.27. x=—5/2. 15.28. x—j:2 15.31. x=4/3. 15.32. x=—4,5; x=3,25. 15.33.
F4%5 15.M.=— 2. 1535, (—=2/3). 15.36. [1; 3] 15.37. x=0,5, x=3,5.
15.38. [2;+0). 15.39, a)x—2 =—6. 15.40. [-2;12 ]1541 {OJU(1;++s).
15.42. (— 0L +==). 15.43. [—2-5; 1], 15.44. [z +e0). 15.45. [0;13].
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