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V HAII YAC MATCMATHKA 3HAlllIiA MHPOKE 34CTOCYBAHHA B YCIX MUIy3aX JHOACHKOT
AigbHoeTi. Le craaTh MIABHIIEH] BHMOTH 10 MATCMATHYHOT MIATOTOBKA MOOAL. ITpakTi-
KA 3yMOBHJIA HEOOXITHICTh TIOSBH MOCIGHUKIB, Jic B CTACIN | cheTemaTHoBasii (opmi Ha-
Bejieno Bech MaTepiay WIKUIBHOTO Kypey MateMarniy. Ilepen Bamu onna 3 Takux KHHKOK.

Beceh Marepian posnofineHo Ha 17 Tem. Kokia reva Mictats ackiibka naparpadis,
a koKEKH Maparpad — Aekinkka APiGHAX nyHKTIE

Jesixi Baxari Temu («PiBHsRES Ta HepiBHOCTIY, «padniiy, «[loxiauay, cluterpamy,
IToMi T4 OF'€MHY) BACKITIERO WHpILe | DIHGMC. HDK Y IKLTLIUX MAPYYHHKaX

BHKAAA MATEpIaTy CYNPOBOUKYETECA JOCTATHLOK) KUIBKICTIO JCTIILHO POIE ASAHHX
3t | NPHKTIAZIB, IO CKIAAAIOTH BAKIIHRY YACTHIY KHIKKH. Pajky YBaKHO nepernany
i po3s’A3anHA, 6o BOHH OPraHINHO JIONOBHIOKTE TCOPETHYHHI Matepiai. [edki sagaui
(460 BIPABM) PO3E HIAHO KUALKOMS CHIOCOBAMM. I0G THTAY 3POAYMIB MEXAHITM HACTOCYBAH-
HA APCCHATY MATEMATHUHAX METOMB. [1ouatoK | KIHCUL PO3B A3aHuA w00 AOBEACHHA 10~
IHAYEHO SIPOUKaMK (*...*). Koxken naparpad) MiCTHTL BRPABK JULA CAMOCTIRHOTO POE i
SaHHA 3 BIITNOBIIAMHU | BRA3IBKAMH,

Vil TOCIBHMI HABEAEHO AAZATKH, /1¢ 30paH0 Boi HARBIKIABILI (hOPMYIH WIKLTHHO-
10 Kypey MATEMaTHKH.

Kimokky anpecoBato yynam WKy, mieis. rvuasiii, saiaus npogeciino-rexsiauol
OCBITH, & TAKOK 0CoBaM, AKi GaKaloTh MOHOBHTH CROT SHAHKA 3 MaTemaTHky. [TesHa KutbKICTY
344 | MPHKIANIS (POMOHYBAACH HY BCTYIHHX iCHMTAX V BHULU HABYATLHI SAKIIAH, OTKE.
BOWa CTaHe B NIPATOA] fi ABITYpicHTaM, BYHTCH Mae SMOTY WBHAKO NUIOTYBATHCH JI0 YPO-
Ky, Mokt KopHCTYBATHCA KHHAKOIO | B nOSaKicHifi poGori,

Baxalo YUTaNaM YCMIXiB Y MOBTOPCHHI KYPCY MATCMATHKM.

Asmop
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§ 1. Harypanshi uncaa

1.1. TIOHSTTS «4ucag» € OJHUM 3 OCHOBHMX y MaTeMartuui. BoHo ne o3ua-
yaetbea. A paxyHKy 3acTOCOByloThea Yucna 1, 2, 3, .., 1O Ha3HBAIOTECS Hamy-
panpHumu. Byb-AKe HATYPANEHE YHCIO B NECATKOBIH CHCTEMi YHCIIEHHS MOXHA 34~
nMcaTy 3a gonomoroie uudp 0, 1,2, 3,4, 5,6,7,8,9.

3amuc a = 398 o3Hayae, W0 YMCIO @ MICTUTH TPH COTHI, A€B'ATH A€CATKIB Ta
BiciM ofHuILL, TO6TO 2= 398 =3 - 100+ 9 - 10 + 8.

3anuc n = abe 03HaYAE, IO YHCTIO 1t MICTHTE @ COTEHb, b IECATKIB Ta ¢ OMHHLLD,
To6TO

n = abe = 100a + 105 + c.

AKiio 3anMe HatypanbHoro Ynciia Mae k undp (& = 1), 10 1ie 4NCTI0 HA3UBAIOTH
k-anaurum. Yneno 398 Tpusnauue, wucio 1015 yorupuanaune i T. 1. byns-ske
k-3nauHe YHCIIO MOXHA NIOJATH Y BUCIAM Gy Gyo@_y @, = a, - 10571 + 2,-102 +
+..+a,_'10 +a,. MHOXMHA HAaTYPaNbHUX WHCEN  [0IHAYAETLCA  Tak:
N ={1;2;3;4' 5

1.2. Cyma i 106yTOK IBOX HaTypasibHUX HUCEI € HaTypasibHe unchio. Hexaliai b —
HaTypanbHi yucna, 3anuc a + b = ¢ 03Hayae, 1O YUCIIO ¢ € CyMoro Yucen ai b,

Yucna ai b HasuBaTLCA dodankamic. 3aMMC b = ¢ 03HaYaE, 1O YUCIO ¢ € N0ByT-
KoM 4ucen a i b. Yucna q i b Ha3UBAKTHEA crigmuoxruxamu (360 MHONHUKAMI).

Iii ponaBaHHs Ta MHOXEHHS MAIOTh Taki BJIACTMBOC!

3axoH Honavarns MHEOKEHHA
KomyTarusaui atb=b+a ab = ba
Acouiatusimit (@atb)+c=a+(b+c) |(ab)c=a(be)
| JlucTpuby THBHHiL a(b+c)=ab+ac

Bidnimanns € picio, obepHeroio no gii gomasanus. 3anuc ¢ — b= ¢ o3Hayae,
wo ¢+ b= a. Tyr a — amenwysane, b — gid'emuur, c — piznuys

Aiaenns € nieio, obepHenoio 10 Ali MHOXKeHHA. 3anuc a: b= ¢ o3nayae, wo
cb= a. Tyt a — Oinene, b — Qimshuk, ¢ — uacmxa. IHoji YHCIO @ HABUBAIOTL Kparm-
HuM MCha b, a uncsio b — dinbHuKoM MMCHA a.

Hucaoeuit Gupa3 CKNAJAETHCA 3 YMCEN 32 JONOMOrol0 apupMETHYHMX i Ta
IYKOK.

Crioyatky BUKOHYIOTh JIil B AykKax, Bcepeui QyKoK CroyaTky BUKOHYIOTH Hii
MHOXEHHS, AiNeH s, a NOTIM JOAaBaHHA | BiHIMaHHA.

SIKIO BUKOHATH BCi Jii B YKa3aHOMY MOPS/IKY, ONEPKHUMO HUCIO, fiKe Hazu-
BACTLCH IHAUEHHSM HUCAOBO20 GUPA3Y.

Tpuxkaanau
1. 3HafiTn JHAUCHHS YMCIOBONO BUDAIY
3 4

1 5 6 9 7 .10 8
((5672 — 4968) 70 — (9020 — 7996) : 16)-100 + 9600+ 408 — 781 170 : 390.




[image: image8.jpg]* Hayy 3Haxamu pudmeTHuiinx Aift SAMMIIENO OPSIOK TX BMKORLIHS, & NOTIM BHKOUAENO
ui aif: 1) 5672 — 4968 =704; 2) 704-70 = 49 280; 3) 9020 — 7996 = 1024; 4) 1024 : 16~
=64; 5) 49 280 — 64 = 49 216; 6) 49 216-100 = 4 921 600 ; 7) 9600-408 = 3 916 800;
8) 781 170 : 390 = 2003; 9) 4 921 600 +3 916 800 = 8 838 400; 10) § 838 400 — 2003 =
=8 836 397. Binnosias: 8 836397. *

2. 3HaliTH SHANEHRS GMCAOBOTO BHPAIY

2 1 3 5 4 6 3 7

((83 325 — 26 719 146 : 426) - 170 + 12814 173 : 381) - 7 — 390 - 787

* BHIHAUMBLIM MOPSAOK APHMETHIHKX Alit, BUKOHAEMO TX: 1) 26 719 146 . 426 =
=62 721; 2) 83 325 — 62 721 = 20 604; 3) 20 604 - 170 = 3 502 680: 4) 12 814 173 : 381 =
~33633; 5) 3502 680+ 33633 - 3536 313, 6) 3536 313 7=24754 191, 7) 390787 =
- 306 930; 8) 24 754 191—306 930 = 24 447 261. Bixnominn: 24 447 261 *

1.3. Hexait a i b warypanbHi yMcna, npudoMy a > b, Tomi icHye (i npuyomy
€1UHa) Napa HATYPaNbHUK uucen g i r taka, wo: 1) a=bg+r,2) 0<r<b.

TYT YHCIO @ HA3UBAETHCA JUICHUM, YUCIIO b — HIILHAKOM, YMCIO ¢ — YaCTKOIO,
r — ocmauero.

Hanpuknag, 37 =12-3+1; 57 =163+ 9. Onke, npu pineHsi yncna 37
Ha 12 onepxyeTbcs octada 1, npu Ainedsi uncna 57 ya 16 onepiyeTsca ocTava
9. fkuo r = 0, TO KaXKyTh, IO a AUHUTLCA Ha b Ges octati.

Yiesa, wo MaloTh BUCAR @ = 21, R€ 1 — HATYPaTbHE YNCII0, HA3HBAIOTHCA nap-
rumu. Bonu ninstbest Ha 2 6e3 ocradi.

Yucna, mo MaloTh BUrNAL @ = 2n + 1, e n — HaTypaJibHe YNCI0, HasUBalOTLCA
nenaprumy. Herapue umciio npu ainessi ua 2 nae ocravy 1.

Byab-fike HATypasibHe YMCIIO NpY ekt Ha 3 nae octady, wio jopisuioe 0, 1
a6o 2. Owmke, Bynb-fke HaTypajbHe HUCIO0 MOXHa rofatv y Bursa a = 3n,
a=3n+1aboa=3n+2,0e n=0,1,2, ..

AHIOTIYHI MIPKYBaHHA NPUBOJIATL 0 BUCHOBKY, 110 Oyilb-AKe HATYpajibHe Yuc-
J10 MOXKHA NoZa™ y BUDIAN a = 4n, a=4n+ 1, a=4n+2aboa=4n+3,1e n=
O e

1 paarani, akito p — HaTypansHe YMCI0, To ByNb-AKe HATYpalbHe HCIO @ MOKHA
nogary BurAsia = pr,a=pn+1,a=pn+2, « a=pn+p-1en=01,2,.

Tounum x6adpamos HAIMBAETLCS THCIIO, WO € KBANPATOM HATYPANLHOTO YHCIA,

Mpukiain

1. Yt Moxe TounMit Ksanpar npu xbnewti na 3 AaTi octauy 27

* Skumo @ — HaTypameHe wueno, 10 a=3n, a=3n+1 abo a=3n+ 2. Toni
?=@n? =3k a*=@n+1)>=3k+1 abo o = (3n + 2)> = 3k + 1, orxe, piauicts
a® = 3k + 2 nemoxmBa. BiAmosign: He Moxe.*

2. Uu moxe TOUHMI KBAAPAT 3aKinuysaTMcs wadbpamm 547

* Momitiwo, 10 SKIWO TOUHMA KBAAPAT @ daximuyerses wichpami 54, 10 a = dn + 2.
Slkuwo b — HaTypanbhe wacio, 10 b= 4n, b=dn+ 1, b=dn+2 abo b= dn+ 3. Toai
b2 = (4n)? = 4k, b = (4n + 1)? = dk + 1, 6% = (4n + 2)? = 4k, b2=(dk + 3)>=4k + 1, or-
e, piskicts b¥=dn+2 nemoxnuea. Bignonins: ue mowe.*

1.4. [Ing toro wo6 KisHATUCA, 4K RUIMTLCS HATYpanbHE YHENO @ Ha HaTypanbie
YuUcnio b, He 06OB’A3KOBO BUKOHYBATH JIil0 fiiNeHHa. ¥ paji BUNIAMIKIB Ha e MUTaHHS
MOXKHa BIIMOBICTY 3a [OMOMOrOI0 O3HAK NOKUILHOCTI.




[image: image9.jpg]Osnaxa nodinsrocmi cymu. SIKIO KOXKeH i3 NOJAHKIB AINUTbCA HA HATypanbHe
4UeNo b, TO i cyma JinuTheA Ha b,

Osnaxa nodizenocmi dobymxy. SIKIO X04 OJUH i3 CTHBMHOXKHUKIB AUIMTLCA Ha
HaTypasibHe 9McsIo b, TO i J06YTOK AUINTbCA Ha b.

Osnaxa nodiasnocmi na 5. Hatypanshe 4ucio AaTes Ha 5 TOAi | Tiabky TOM,
Konu #ioro octanHs wipa 0 abo 5.

Osnaxa nodiasnocmi wa 10. HatypansHe uncno pinntses na 10 Toni i tinbkn
Tofi, Ko #oro ocranus uudgpa 0.

Osnaxa nodiasnocmi na 2. Harypansre YyMeno ginurses Ha 2 Ttofi i Tisku o,
KOJIM #i0ro ocTaHis Wdpa AMUTLCA Ha 2.

Osznaxa nodinsrocmi na 4. Harypansie k-3naune uueso (k = 3) ginurbes Ha 4 Topi
i Tinku T, KOnY fforo ocTatii AB HPM YTBOPIOIOTE YHCIO, IO AUIMTLCS HA 4.

*a=aa,..a, = 0,a,..4,_, 100 + @ _ @, = 4m+a,_a,. "

3BifcH BUIHO, 1O HATypAbHE YMCIIO @ AUMTECA a60 He AUNTLCA Ha 4 OjiHO-
YaCHO 3 YHCIIOM @, _1ay - *

Osnaxu nodinsnocmi na 3 i 9. Hatypanuiie wmicno ainutses va 3 (Ha 9) roni
TiNBKH TOf, KoMK cyma iforo Ludp mimurees Ha 3 (Ha 9).

3 a=a,a,.a,_,a,=1051a, + 1052a, + ... + 10a,_,+ a,=(9n,+ D) a,+
+@ntDayt .+ O+ ta=9n+a, +a, + ... +a.

3BificH BUAHO, LIO HATYpaNbHe MHCNO a AMMTLCA Ha 9 (Ha 3) ofHouacHo 3
HUCTIOM @y + @y + ..+t

Osnaxa nodizernocmi na 6. Harypanbhe wneio a fiurhes Ha 6 Tofi i Tiibkn
TOJli, KOJIM BOHO JUIHTLES OXHOMAcHO Ha 2 i na 3.

Teopema. I3 n nocaidoguux Hamypanshux wucen a, a+ 1, a+ 2,
00Ke i miabku odne HAUMBCR HA N.

* flkuwo a = ng, Teopema cnpasejumea. Hexait a = ng+ [, ne 1 </ < n—1. fe-
HO, 110 YHC0 a + (n — ) MicTHTBCA cepen yncen @, a+ 1, ..., a + n— 1. 3 inworo
6oky, moMiTuMo, o a + (n—=1)=ng+ [+ (n—1)=n(g+ 1), onke, cepen LMx n
uycen TibKH OffHe JiNUThCS Ha n.*

Hacninok. fKwo n HaTypanbHe Y1CIo, To YHENo a1 (n + 1) AMTLes Ha 2, YMcno
n(n+ 1) (n+ 2) ginursea Ha 3, wneno n(n+ 1) (n+ 2) (n + 3) gianthea va 4 i T

1.5. Harypasbre 4icno a, Gintblile 3a ONMHUILIO, HA3UBAETLCA NPOCHIUM, AKIO
BOHO Mae Jniie aBa ainbHukn: [ i a. [poctumu € wncna 2, 3, 5, 70 1. )\

Skuo HatypaibHe 4MCiIO Mae Ginblie HDK JBa AUIBHIKMA, BOHO HA3WBAETLCS
cknaderum. Cxnanennmn € uncia 4, 6, 8, 9 i .11 Yucno 1 He € aHi npoctum, ani
CKIIAIEHHM.

Teopema. Ceped namypansnux wucen € 0easis nPOCIMILY.

* Tpunycrumo, 110 icHye cKiHueHHe unco npoctux yucem: 2, 3, 5, 7,.11, .., p.
Poarnanemo umucno N =2:3-5:--p + 1. Ockinsku N > p, 70 N — CKIafeHe "ncio
(ajke 3a NPUNYHIEHHAM HEMAE MPOCTOro wiena, 6uIbLIoro 3a p). Takum wnHoM, N
2iAMThes Ha Sxech npocte 4uciao. Ane N He QinuTbCS HA KOAHE 3 NPOCTHX MNCEN
2,3, 5, ..., p, | MU IPUXOUMO IO TIPOTHPI4UA.*

Lllo6 posijiacTi HaTypajbHe YMCO Ha MPOCTI MHOKHMKH, HOrO NOCHNOBHO
HinaT> Ha 2, 3, 50T A,

a+n-1





[image: image10.jpg]Tpukaanu
1. Poskaacty wincao 148 a mpocTi MHOKHHKH.
* Peaysbatit nOCIIIOBHOMO finenns wicna 148 1A 2,3 1 7. 1. mokaxemo y surisl Tabmmui:

148 74 37 Omke, 148 =2-2-37=22-37. Binnosins: 22 - 37. %
2 2 37

2. Poaxractn uncno 180 wa npocri MHOKHHKN.

* Crnapaemo Tabmmwo: [ 180 | 90 | 45 [ 15 ). Orxce, 180 = 22.32.5.

2 2 3 3

e fn

Bianosine: 22-32:5. %

Teopema (ocnoena meopema apugpsemuru). Byde-sike Hamypansie wucio,
Girbwe sa 1, moxna edunum uunom (3 mouwnicmro 00 3MiHu  nopsdKy
CnieMHOXHUKIG) nodamu y auzasdi GOOYMKY RPOCMUX HUCEN.

Bupas a = pj1 pla -+ pjk Ha3MBAETLEA KAHOHIYHHM POIKNAZOM HATYPANLHOrO
4Mcna @ Ha IpocTi cisMHOXHUKN. TyT py, Ps,

HaTypanbHi uuca.

Ak mn Gawwn wis ncna 180, py =2, p, =3, py =5, my = =2, ny = 1.

1.6, AKIO KOKHE 3 HATYpaIbHUX YKCEN @, b JNUTLCA Ha HaTypalibHe YHCIIO ¢,
TO ¢ HA3UBAETHCS CHILHAM JITTLHUKOM HMCcen @, b. Byab-sKi [1Ba HaTypaibHi yncia
G, b MaloTh NpHHAIMHI OMMH CTIbHMIL iMbHIK — uneno 1. fkwo wica g, b
MaloTh JEKUIbKA CTUIBHMX NiMbHMKIB, TO HadbIbumMii i3 HUX HasMBaeTbes
HaliGIbIIMM CrULHUM NIbHIKOM wicen a, b, skuii nosHavaethes Tak: [1 (a, b).
fkio [ (a, b)=1, uucna a, b HasuBaloThCA B3aemHO npoctiMu. HaliGinpiumit

CRinpHUil DNLHAK Yucen @, b € No6YTKOM YCiX CriNbHUX MPOCTHX AUILHUKIB LMX
mcen.

Py — NPOCT MNCHa, Ny, Ny, .., —

Tipukaann

1. 3uairi [1 (36, 48)

*36=22-3% 48 =27 3 Orxe, /1 (36, 48) =22 - 3= 12. Bignosixwe: 124

2. 3uaiirn 1 (70, 105).

*70=2-57,105=3-5 - 7. Orxe, 1 (70, 105) = 5 + 7=35. Bianowins: 35.*

3. 3uaittw [ (1334, 6225).

*1334=2-23:29; 6225 =3 - 52 - 83. Ymcna 1334 i 6225 ne MAWTH CHBHIX NPOCTHX
AUILHAKIB, OTXe, BOHM B3aeMHO npocti | [l (1334, 6225) = 1. Bianosias: 1.*

Sk Gaunmo 3 npuknany 3, 3HaxokenHs Jl(a, b) moxe Oy gocuts
POMIB/IKIM.

fenye npoctwii cnoci6 anaxomkenns I (a, b) — Tak 3sarnnii anropum Eskiiga®.

Hexait nano na HatypanbHux wucna a i b, npudomy a > b. [inivo a wa b
a=bg+r (0=r <b)ninnumo b Ha ri: b=rg +r, (05 r, <r); Alamo 7, Ha

TEBKAIA — APEBHBOTPELIBKI MATEMATHK.




[image: image11.jpg]Tt n=rg+r; (0sr;<ry). Tpogomxyemo el npouec. Ockinbku
7y > 7y > 1y >, TO Yepe3 CKiHYEHHY KINbKICTh KPOKIB ollepuMo octady r, = 0.
Hinenus npunuuserbes. OCTaHHA BiMIHHA Bil Hyls oOcTaua i e Haiibinpumm
crinbHUM finbHyKoM uucen a, b Omxe, r,_, = I (a, b).

TMokaxemo Leii anropuT™ s Yucen i3 npuknaty 3:

6225 = 1334 - 4 + 889; 1334 = 889 - 1 + 445;

889 =445 - 1 +444; 445 =444 - 1+ 1; 444 =1 - 444.

OcTanHs He piBHA HYJI0 OCTaYa JIOPIBHIOE OJIMHMLI.

Anroputm EBkiifa 3pyuHo po6HTH 33 IOMOMOTOI0 JNIEHHS «KYTOM»:

62251334
— 5336[4
1334 889
889[1
889 445
445 1
445 [444 {
Taas 1
44 1
444 Jaa4
0

Hasenemo dopmasibie 1oBesents anropntvy Esknija.

* Ilpowec 110CIIIOBHOTO iNleHHs 3aniiieMo Tak: a = bg+r,, b=r.q + T
Ty =Ry Ty e My =Ny Ghoy T Moy =1 G Aeno, wo I (rr )=
Rtrpea i) = i o By 1) = 10 Bbur) =1 D) =

BinMitiMo, 1o HaHGUILLM CRINbHII ALTLHIK MOXHA BIIHAYATH JUIA TPLOX,
HOTHPLOX | Gistbiile HATYpAILHUX YHCEl].

TMpukaan
4. 3uaittu 1 (48, 102, 208)

* 48 ©3,102=2-3-17, 208 =2%13. Orxe. JL(48, 102, 208)=2.
Bianosian: 2.*

1.7. Harypanbui uncna @ i b maiots Geaniv cninbHinx kpathix. Hanpuknag: ab,
2ab, 3ab, ... HaiimeHe 3 yCix CHJILHUX KPaTHHX Mices a, b HAIUBACTHCA HAlMEN
WM CRIRBHIM KpamKim UMX Yuces | no3Havaetses tak: K(a, b).

L{o6 3Haifrn Haiimenwe cninbHe Kpatue uncen a, b, Tpeba poaknacti ui wicia
Ha NpOCTi AiNbHUKK | 3HaiiTH JOBYTOK yeiX NpocTux AULHUKIB, BIABUIN KOXKEH i3
HHX i3 HAfGIILILINM [TOKa3HUKOM,

Hpukaain

1. 3naiit K (2560, 3160)

* 2560 =275 3160=27-579. K(2560. 3160) =2’ 579 = 2022 400
Bianosiau: 2022400, *




[image: image12.jpg]2. 3uaiitu K (3042, 5256).
*  3042-2-32-13% 5256=2%32.73. Tenep wmaemo K (3042, 5256) -
-23.32. 132 73 = 888 264. Bianosins: 888 264.%

Binmitumo, wo K(a, b) micrurs yci npocti ginmbHMkM wucaa @ i i nmpocti

3 z e 3 b
NiNBHUKKY YMena b, Ak He € crinbHuME y umcen a i b. Onke, K(a, b)=um,
asinku K(a, b) [i(a, b) = ab.

MoxHa TaKOX 3IHAXOAUTH HAMEHIUE CNiNbHE KPATHE JIEKUTLKOX HaTypallbHUX
qncen.

Tpakaan

3. Buaitrn K (4148, 5256, 8204).

* 4148 = 2217 - 61; §256 = 23:32.73; 8204 =2%.7-293. Orxe, K (4148, 5256,
8204) = 2%-32.7-17-61-73-293 = 11 178 918 072. Binnosian: 11 178 918 072.*

Bupasu

L. 3HAHTH SHANEHHS THCIOBMX BHPASIE:

) (3133 — 2088) - 63 — (8165 — 7757) : 17) 25 +420 - 513 — 91 590 : 213;

6) ((4259 + 3141) - 13:37 — (7128 + 2472): 48) : 120.

2. Yu MOXe TOUHMIA KBAAPAT NpW AinexHi va 4 jatm ocrauy 37

3. Uu moxe TOunHil KBaapaT 3axinuysatvcs Ommieio i3 uudp 2, 3, 7, 82

4. Y MoxyTh ocTanHi 18 uxdpyu TouHOrO KBaApaTy Gyt HenapHumm?

5. Uit MO TOMMME KBanpat sakinuysatucs undpamu 747

6. V HANHCAHHI IESKOTO HATYPAJIBHONO YHCIA € IIICTh ORMHMLL | IOBLTBHA KLIBKICTS HyiB.
it MoxKe e umeao ByT TOuHMM KBApATOM?

Bxasiska. SKWO uMeao miauTees wa 3, 10 HOMO TOUMUI Keanpar Kautses wa 9.

7. Sxy undpy Tpeba 3anucary samicth 3HAKA « B UMCAi Tw7, wWOB OfepKaHE UMCHO
aiawaocs wa 97

8. TloctasuTi saMicTs nponyckis y uucai 1_2_ ani umdpu 1ak, wob opepxane umco
Almaocs wa 72.

9. gt MokyTh 100 MOCALAOBHHX HATYPANBHUA YMCEA GYTH CKIANCHUMM?

10. Cxinnku onMHMub Tpeba mpunmcaty o wacaa 1 111 111, mo6 onepxane sMcio
Almnocs wa 137

11. 3uafitn HafiveHIe HATYPAMbHE YUMCAO, AKe OLTbie 3 OMMHMILO | mpu AltenHi na
Kkoxee 3 uucen 2, 3, 5 aae ocrauy 1.

12. Pogs"saath pismsms Xy = 2 % + 5.

13, [lsosHanne HMCAO @ MOMHOXKMIN HA §, noTiM nepectasuay wndps B wiei @ i siansm
Bin umcna Sa. B pesysbrani gicrany 4. 3naiimu uncao a.

14. 3naim: a) [ (198, 105), 6 A (84, 160, 132); ») J1 (7722, 1328); r) 71 (3524, 7311,
4608).

15. Mosecrn, wo L (@, b, ¢) = J1 (a. L (b, ) = 2 (& (. b). ¢) = JL (b, ML (@, ©))-

16. 3uairrn: a) K (11, 12); 6) K (1403, 391); 8) K (12, 100, 75); r) K (277, 391, 452).

§ 2. lonaTHi 1podu
2.1. 3auyaithum OpoOOM HAZMBAETHCA YUCIO muw o Q€ m, 1 — HaTypaibHi

3101 4 A - 3
qucna ‘m\npulnﬂn. 572 0s) Yucena m i n BIANOBIAHO HABHBAIOTHCS HlCeal-




[image: image13.jpg]7y, SROE b2
HuxoM Ta snamenruxox 1pody. lpobosa pucka B sarnmuci 7 Jamiioe coBoio Jnak
’ m

Ainenns. Omxe, pTmin

2
AKIO m < n, APIG HATMBAETHCA NPasUABHIM (HATPUKIAL, . ) Skumo m = n,

7 10 11
Npi6 HA3MBAETHCH Henpaduabrum (HarpuKian, =, 374

3 om 5
Ao m pinuTeCs Ha A, To api6 T & HATYPANIBHUM HCIIOM. Axuwio x 1pi6

HernpaBUIIbHHIL | 1 He JIIMTBCA HA 1, TO TaKMit APIG MOKHA [OAATIL Y BINIIAM cyMit
HaTypabHOTO YHMCHIa | NpaBMIIbHONO APOGY.

Mpuxaan

Toparu api6 3 o 5 | surnani CyMH HATYPARLHORO WHCIA | HDABILIBHOTO APOBY.
35 _93+2 33 Z 2

LT S PR ZiE
1 i 11 il 3+ 97 Binnosian: 3 + i

Cymy HaTypaJibHOro 4ucia 3 rlpammbHHM npoﬁoM HA3UBAIOTH IMUUAHUM HiLc-
1
aoM i 3ANUCYIOTH Gea 3naka noflaBakug: 3 1 13. 3 Touo.

3Miluane YMeNIo CKIaJaeThea 3 uiioi i apoGosol YacTiH. Byjib-ske sMitmate uijc-
:m MOXHa 1anuczﬂl Yy  BMENAAI  HempaBuibHOrO  Apoby,  HaNpHKIa:
¥ 59
=4+-== —2 e
13 st 13 13
m

2.2. [pobu ;’ Ta % BBAKAIOTLCH PIGHUMIU, AKUIO MG = pi.

Ocnogna aracmugicms 36unailnozo dpody: SKILO YHCENBHIK | 3HAMEHHIK Apoby
MOMHOXHTH 260 MOAIMTH Ha OfIHE i Te came HaTypalbHe qm,uo, OJIEPAKHTHLCA 16,
an
b b’

1o fopisHioe nanomy. Lia BracTusicTs BUNIMBAE 3 pisHoCT
Hexaii € Apr 3 - Poagiiiumo Ha 3 #oro umcensHuk i 3namennnk. Ofepumo

api6 7. Otxe, ﬁ= 7‘ Taka Jii Ha3UBAETHCA CKOPOHEHHSM OPODY.

AKILO YMCENTbHUK | 3HAMEHHNK B3a€EMHO NPOCT YMCIIA, IPIB HA3HBAETLCA HECKO-
D12 L
ML 3NT

3a flonoMoroio OCHOBHOI BAACTHBOCTI Ipoby MoXkHa Jlekiibka Apobis 3BecTn 10
CNUILHOTO 3HaMeHHHKa, TOGTO 3aMIHUTH L Zpobu PIBHUMI, ajle 3 ONHAKOBUMIL 3Ha-
MEHHUKaMIL.

pomus. TIpUKIailn HECKOPOTHIX APoGiB:

Mpuxaan

X 2
4. necrn 20 cnauwono swanennika 1pobin 2 1a 3.

i,
s Biznonian: 3¢ i g





[image: image14.jpg]foni 3BOAATH APOGI 10 HATIMEHLIOTO CHUILHOTO 3HAMEHHIIKA, T08TO 1O jiaii-
MEHIIOro CHILHOIG KPaTHOro 3HaMeHHMKIB JaHiix Apodis.

Mpukaan
3.9
2. 3nectar 40 HAFMEHINORY CHILHOTD SHAMENINKS APOU T, T

ST SBLE 223 10
71 385"  If - 11-35 385°

* K(5,11,7)=385. Tenep macmo %

ss_g@m iaps BL 70 220
@as" © ANOBIAR: 3851 385" 385

SIF

3penenns Apo6iB 10 CALHOFO 3HAMEHHIKA Jla¢ 3MOTY NopiBHIoBaTIN GyIb-siKi
3puuaiini ypobu.

TMpukaan
3. MopisnsTit 1poBu lla T
s 1= %,9 i %Tz- 13, 150x POBB 3 OARAKORHMM SHAMEHHHKAMM GLTbIIA TO, 1O MAE
: 49 521
Ginsumi wnceabhmk, OTxe, o= 91 <91 i la<7 Bianosiae

7
4. Topiswsmi 2pc6i 3, -5 1 .

*K (9,12, 14) = 252. Jlani maemo: % Seye  Ockiabky

140 147 162 5
252252252 ™9

2.3. Ipacuao dodasanns dpodis. L1106 nofath gBa APOOH 3 OIHAKOBHMII 3Ha-
MEHHHKAMH, JIOJaI0Th TX YHCETbHHUKH, a8 3HAMeHHUK GepyTh Toil camuii:

_atb

Sxwio X ApodH MaloTL pisti 3HAMEHHMKM, TO IX NPHBOAATH [0 CTILHOTO 3Ha-
MEHHHKa, a MOTiM JI0/laloTh:

a, b_ad_ be_ad+be
ctd cd d” o
Tpuxaan
lﬂonnmupoﬁu—l—
1 i:l_'*i-é .8
'747 7 7 Bianosiae 7.'
12
2. JIommnpoGu” 1o
L1312 13 1941217 _ 247+ 204 _ 451 _ 128 128
Tt 1719 T~ 5= gy Blanosian: 13380

11




[image: image15.jpg]Tlpacuro sidnisanns dpodie:

_ad-be
]

(ad > bo).

1pacuao dinenns dpodia:

Topsigok BUKOHAHHA ikl i3 1pobamin Takmil camuii, Ak i 3 ubmMI YiiCTamiL,

TMpukaain

ikt 2
3. Bukouarn nii 35 + 57.

: vy
‘3§+5%=u+§+; 8+%=8+%=%.B\nnani,u‘.%.‘

4. Bukonaty aii 4%

5 i

2 o Gpe 22,051 12 2 : 2
wighogSe 20, Oliy =122 242+
st i v 5= 245 Bianosias: 245

5. Bukowatu it 3—3 -4
3 24 4_9 ‘ s
w3l g2 4 ab: 135
Fad =i Bianosine: 13

(-4 (o)

Aol pab s L il ST R e
‘I)IB8 54 ”+8 3 135.2)105 73—2+2 3—2+ = _Zh'
S8 109 171853 _ 120 g2, 100 29

3 135 23 3 == »3345. 4) 4172 38—‘§—Z+72 B

=8. Bignosiase: 8. *

2.4, Axulo 3HaMenuk 1poby nopisHioe 10, 100, 1000, 1pi6 HazuBaeTbes
decsmxosum. Ina  sanucy pecatkooro npoby icHye cnerianuha topma:

=04 220,37 SEL _ 0561 i 1. 1. Tawan e swiom mosa ammicar
P i Bk s 40 o471
3MilliaHe YHEIIo: % =3,15; 410 =470t n
NecaTkopmit npi6 JIErKo nogaTi y BUrIAMN 3sMMaiiioro:
-1 s
0,51 = 100 2,13= 100 Tomo-

Iinst Toro w06 noaati 3BUYAIHNIL API6 y BUINAA JeCATKOBOTO, JiATH YHCEb-
HUK ApoBy Ha Oro 3HAMEHHMK.




[image: image16.jpg]Tpukaaan
1. Moatw asuuaiinuit Api6 % y MRS AECSTKOBOD.®

&3 50
48 0
20

16
_40
40
0

Ovwe, § = 0,625, Bianoviv: 0,625, *

2. Tonarh ssuuaknmi Api6 1—76 ¥ BHEASA} AECRTKOBOTO

70 16
64
_60
48
120
112

30

0,4375. Bianosiab: 0,4375. *

Onepsxatti 1pobi 0,625 Ta 0,4375 MaloTh HasBy crinuennix decsmKoaux Ipodia.
Slkulo  flonucatH 10 CKiHYEHHOrO [ECATKOBOrO Apo0y nekinbka Hynis, api6 we
aminnTees: 0,275 = 0,2750 = 0,275 00 = 0,275 000 =

Jlsis TOro 106 MOMHOXHTH CKIHYEHHMI JecaTkosuil Api6 Ha 10%, Tpeba nepe-
HecTH KoMy Ha k umcp npasopyd, Hanpuknan: 10 - 0,364 = 3,64; 100 - 0,572 =
=57,2; 1000 - 1,2834 = 1283,4. BiunosijHo y pasi AICHHA CKIHYEHHOTO ECAT-
KoBoro ipoby Ha 10% komy nepeHocsTh Ha k Lndp Jisopys, Hanpukaan: 1,26 : 10=
=0,126; 213,78: 100 = 2,1378; 12,54: 1000 = 0,012 54,

He 3aBXwi Niji Yac nepeTBOpeHHs 3BHYAiHOTO APoby B ICCATKOBHil MOKHA

ofiepiKaTi cKinueHHuit api6. Hanpukuiag, AKino cnpobysari nojath apio % Y BUrISA

necsaTkoBoro, ofepxumo 0,8333... Takuii npi6 TOMOBUIMCEH 3aMUCYBATH Y BUrJsiL
0,8(3). HasuBaeThest BiH decamKosum HecKinueHHum nepioduurum dpodos. OT e
NPUKIIATN JIECATKOBUX HeCKIHYEHHUX Mmepiofnuuux npobis: 0,1(24) = 0,124 24..;
2,35(218) = 2,352 182182 18...

Ipyna uudp, 110 NOBTOPIOETHCA, HAIUBAETLCH nepiodom Gpody. AKILO nepion
TIOUHHAETHCA ONIPA3y MICHA KOMM, JIPIG HA3MBAETLCH UUCMO NEPIOOUHHILM, HATIPDHK-
nag: 0,(2); 1,(37). SIKwio nepion MOYMHAETLCA He OIpasy Micis KOMM, API0 Hazu-
BAETHCA IMiwano nepiodunnum, wanpuknay: 0,2(4); 1,31(45).

Teopema. Bydp-skuii 36udaiinuit 0pi6 moxna nodamu y uzasdi 0ecamxosozo
CRIHUEHHO20 aB0 DecMK0B020 HECKIHMEHHOZ20 Népiodititozo dpody.




[image: image17.jpg]a
b
yaeThea 3 NojBiiiHOI Hepirocti a - 1051 < p < ¢ - 10, @ i b BRa)ACMO B3aEMHO
npoctumin). Moxaueo, a + 10¥ pinuteest Ha b. Lle Gyne nwie y BHTAmKy, Kom
b=2m-5 ne m, | — warypanshi 4ncna. ¥ ubOMy pasi OJEpKYEMO JeCATKOBHIT
cKinveHnmit api6. fAkwo ok b= 2™ - 5, onepKHMO NeCATKOBMIl HECKiHdIeHHHil
nepioguunmii api6.

Hiticko, y pasi ainenns a - 10 a b ocraui nopuksi Gy menwi Hix b, omke,
ocray He Ginbie nix b. Lle osnauae, wo He Ginbiue, Ak uepes b KPokis ofHa 3
OCTay MOBTOPHTLCH, | TIOYHETHCA NMOBTOPEHHA LGP,

* Hexait e 3suuaiinuii pi6 . Bysemo aimr uieno a - 10% wa b (k susna-

Mpuxaan

3. lNonaru ssuuaitHnii 1pi6 % ¥ BHRASU JECHTKOBORO.

* Ocxinuki 5 < 7 < 50, 7m0 uMcao 50 Ha 7. TIpH UBOMY OCTANA MeHuIa 33 7. BUXORHTS,
Beboro € we Ginsime wix 7 sapiantis ang ocraui: 0, 1, 2, ..., 6. OKe, SKACH OCTAYA NOBTOPHTHESL,

JLast 1010 W06 iaHATHCH NPO Le, PodnimM0 50 1A 7, onepkumo 7,142 857 1... (nani rpyna

wip — mepion — Gyse nosTopioBaTHCH). TakM wHOM, %:o,(m 285K Bignonias:

0,(714285). *

Audmernyni Aif 3i CKIHYEHHUMH I€CHTKOBMMU IPOGaMi HAragyloTh Afi 5 Haty-
PANLHUMIK YncnamMm. Y pasi I0J1aBanksl ABOX CKIHYCHHUX JAECATKOBMX Apobis Tpeba
sanmcari X OuH Nl APYrHM TaK, 106 OIHAKOBI po3paau 6y oiH Mg ipyrum.

Mpukaan
4. Jlonarn npoGn 0,358 ta 3,14.
* Momitumo, wo 3,14 = 3,140, i sanmuemo ApoGH BRAIAHMM BUILE COCOGOM:

& 0,358
3,140
3,498 .

Bianosigs: 3,498. *

AHAJIOTIYHO BUKOHYETLCA i BiIHIMAHHA CKIHYEHHUX NECATKOBUX APOGIB.

Mpukaan
5. 3uaiitu pismio wacen 7,52 i 0,6537.
* Maeno 7,5200

70,6537
6,8663.
Bianosinn: 6,8663. *
11106 NOMHOMUTH CKIHYEHHI ECATKOBI Ipo6H, Tpeba NepeMHOKMTH HaTypasbH

YuCHa, WO OfEPXKYIOTHCS TICHS BIJIYYeHHs KMH 3 IaHuX Apobis, a MoTiM i3 npasoro
6OKy BULITMTH KOMOIO CTUILKH LM, CKibKM TX cTOITh B 060X Apobax pazoM.
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6. Tepemioxwmit ipodk 2,73 Ta 1 4.

* 273 14 = 3822. Micas Komw B 0GOX APOGAX PAdoM Tpu uudppu, OKE, BALHCHO 3
npasoro Goky KoMoi0 TpH uHppH: 2,73 - 1.4 = 3,822. Bianosine: 3,822.%

Hinenis CKiHUEHHOTO NECATKOBOTO APoBy Ha CKiHYeH Uil AecaTKOBMI 1pi6 380~
[TbEs 10 AiNEHHA CKIHYEHHOro JecaTkoBoro Apoly Ha Hatypaibhe 4Yncio. Y pasi
JUIEHHA CKIHYEHHOrO ECATKOBOTO JpoGY Ha HATYPAllbHE YMCIIO KOMA CTABMTHCH
micns 3aKiHYeHHs U0l YacTvHiL, AKWIO Ui YacTHHa ALTeHOro MEHLUA 3a XiNbHMK,
TO UiIa YACTHHA YaCTKM JOPIBHIOE HYINO.

Mpukaan
7. Bukonatv ainenns: a) 35,1 : 13; 6) 3,23 : 17
*a) 35113 6 32317
—% T 17 [0
_oT )
91 153
i i)

Bianosias: @) 2,7; 6) 0,19, *
8. Buxonatw pinenns: a) 4,32 : 2,.4; 6) 0,3045 : 14,5,
* a) 4.32:24 43.2:24; 6)3045 : 14,5 =3,045 : 145;
3,045(145
~290 0,021
Ty
145
0

Bianosias: a) 1,8; 6) 0,021. *

[py 3HaxXomKeH i 3HaYeHHA BUPa3y, 1O MICTHTL ECATKOBI CKIHYCHHI Apobu,
JIO/IEPAKYIOTHCS AKOTO CAMOTO MOPAAKY BUKOHAHHA Nifl, 10 if 3i 3BuyaiiHumu apo-
Gamu.

Mpukaax

9,126
P2
0.65 +0,46) 7,18 + 1,45 - 28,2

9. Buxonats il

2133~ 0.1) (3.5 - 0.55%)

1) F0 - G _ 14.04; 2) 14,0430,46 = 145 31 145 T, 181041 1: 4 145282
= 40,89; 5) 104,11 + 40,89 = 145; 6) 2% o |%= 275-165=11:1D 11 — 0,1 = I;
8) 3,452 0,552 = (3,45~ 0,55) (3,45 +0,55) =29 - 4=11,6: 9 | 11,6=116;

10) 145 : 11,6 = 1450 : 116 = 12,5. Bignosias: 12,5. *

Mutanna npo Al 3 HecKIHYeHHUMM JECATKOBHMI Ipobamin Byae poarnaiyto
nisuile.

3ayBax1MO, LIO MiJ YA€ MHOXKEHHA HECKIHYEHHOO JAecaTKOBOro Jpoby na 105
KoMa 3MilyeThes Ha & undp y npasuii 6ik. Hexait @ = 3,(2) = 3,222.., Toni
100 = 32(2) = 32222.. le wipkysanus joromarae y pasi iiepersopentis
HECKIHYEHHOTO MEPIONINYHOTO apoby B IBuaitHiii.
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10. Tepersopiy secsrkoumit api6 0,(51) y Snuariumii.

* x=0,51) = 0,515151..; 100x = 51,5151 posrasseno pigmmmo 100x - x =
= 99x = 51, sslak x = -55;‘ =37 Bianosime: 7. *

11. Tlepemsopury necarkosmit Api6 2,3(458) y sumuaitni.

+ x=2,3(458) = 2,345 845 8...; 10x = 23,458 458..; 10 000x = 23 458,458 458...

- « _ 23435 _ 691
maemo  pismmo 10 000x — 10x = 9990x = 23 435,  seigku X = 9990 2—1998'
Y el ¥
Binnosias: ZT‘)B
Bnpasu
< 27 43
L. Tlonaru apobu y waramai svinamnx wicen: a) Tg: 6) 35
2. 3secTi A0 CNLIBHOTO 3HAMEHHMKA APOGH: 4) é %. %
233859
3. Topisusit Apodu 3, T

4. Buxonatv aii:

Loglygl, plo2,,3 3 Sudlyl. L
6 27+33+47i B F-15+27 -5 0 BF 45
1
1-23
2. 1_ [l Ll Birf2, &) 232 438 n2_
_+g“”4 (3+2 4] (3 lz].e)ql +435:11 5
3
ool £l o i
37 212 IZJ 9)+IDO'

B Sors 14

’ ey 13 g AL Loy 6
. Tleperaopum asuaitinii API6 ¥ Aecamxomait: a) 53 6) 5 ®) 1551 1 3 2 7 ©) o5

6. Bukouarn il
9 3 1
58 g5+ 1351425 1148 [84.6 B

a) T 3 ) 10
7.5 (:m: = 336.25] 5012 616~ 29,16 - 1

e 3 _43) .25
(54.53.2,1 § 225 7“],75‘S

L Sa k) R 2229 °
(ME 3‘2.4) : (11,25. 23+ 15) 302

7. Tlepersopurv HECKIHYEHHMA NEPIOAMUHMA ACHTKOBMIA API6 v 3BMuaimuit a) 0,(23);
6) 2,0(17); ) 3,14(6); 1) 0,14(15).

B)

§ 3. BinHoweHHs, Nponopuis, mpoueHT

3.1. Yacrka Bt AIeHHA @ HA b HABUBAETLCH GidHOWEnH M Yitcen a | b (Mo3Ha-
vaerees a @ b).
Axwo a:b= m10a=bmib=a:m.
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1. Tlepuiiit MOTOUMKIICT PYXAETHES PIBHOMIpHO 3i WBMKICTIO 20 KM/TOA, @ MpyTHi —
TaKOK PIBHOMIDHO 3i IBKICTIO 30 KM/TOR. K BITHOCATHCS IAAXH, K NPOHAYTS Ui MOTO-
LMKIICTH 34 ONHAKORMIH Hac?

* Hexalt MOTOUMKAICTI pyXaioTses ¢ ron. Tlepuii MOTOMKAICT 34 e YaC HPOTAC s
S, a mpymi — 5, 3poaymino, mo S, =20, a §,=30t Omxe, §,:S,=
=20r:30¢ = 2: 3. Bignosins: 2: 3.°

2. CTOpOHM 180X KBQPATIS HOPIBHIOIOTS BIANOBiHO 10 Cv i 20 cM. Buafitn sigHOWCHHS
MAOW UMX KBAJAPATIE.

* Hexait S 1a §, sinosiauo naout xanvx ksaaparis, 1o5i §; =100 cv?, $, =400 cu?.
Orxe, 15, =100:400 = 1 : 4. Bignomins: 1:4. *

3.2. Pisuicte JBOX BiIHOLIEHb HA3WBAEThCA nponopyicio: a:b=c:d, a6o

%= @ Yucna b i ¢ HA3UBAIOTLCSA cepednimu, @ YNCHA a | d — Kpattimi YneHamm
nponopii.
Ocnoena enacmusicms nponopyii: ad = be — JolGymox Kpafix wienia
dopiaHioe QoBymxogi cepednix waenia nponopyii. g BlacTuBicTs fac aMory 3Haiiti
- = - ay mn
HETBEPTHH 'IeH MPONOPLLT, KO BITOMI TPIf 3 HIEX: AKILO 7 o
JHonamo oguumio o 060X HacTHH  MPONOpLUIT: % +1 +1, 3sinku
atb _c+d " " L A
T =g - My onepkann nponopuiio, noxiny Bin AaHoi.

Teopema 1. [Iponopuis i sl = g ¥l € NOXIOHOW Gid nponopuii
pa+gb pc+qd

als

a
b
(m. n, p. g — yini wucaa).

* Hexaii 4 = £ =

&£~k roni a=kb i = kd Terep Maemo el L

pa+qb ~ pkb+gb ~

_mk+n me+nd_mkd+nd _ mk+tn
T pk+q' pe+gd  pkd+gd " pk+q
Hajaiouu uucnam m, n, p, ¢ pisHUX 3HaueHb, OflepKUMO Beanit NoxiaHux npo-
nopuii.
TonaBuwm m = n=g=1, p= 0, Maemo

. Teopemy nosesneto.

atb _c+d
7 e

Toknaswm m = n=p = 1, ¢= —1, MmaeMo

ctd
Te-d

Moknaswu m = 2, n =3, p =1, g = 4, maemo

2a+3b_2¢+3d ;.
a+ab  c+ad ‘"M




[image: image21.jpg]Hexaii € aBi nponopuil:

. Tojii
a Th% e
a:b:c:m:n:p,aﬁo;=;=;
Ojiepxkannii BUpa3 Ha3UBAETLCA NOOGOCHOI0 NPONOPYIEID.
TIOXifiHOIO Bijl MOIBOEHOT NPONOPLIT € Nporopis

ahe e T a
m+n+p m

Teopena 2.

a a

: " 3

Hexail € ps0 pinux gionowiens === =
o %2

TMpukaagn

@+
b+
* Shauo % = %, 10 6% = ac. Tenep maevo

1. Biowo, wo =

I

Hosecru, wo

)

@ +b _a+ac
Bt atd

a_b 2+ 2
2. Bigomo, wo 7 = ~. Jlosectw, mo ==
on, ey = 5 Ty
a+ b

* 1-# cnoci6. I3 npuxaazy 1 sinomo, mo

EEP — 2 Baypanamo, wo £ =22 =
Beg e Ay

€ 3ABEPIIYEC AOBEACHHS.

2 cnoct. Hexait & = £ = 1. Tosi b= 41 ¢ = & Tenep waewo

2

1
2 2
Ll a® (1

Lo L SR AT S 1o
i i P g o
Rl PO+ D

W+2ac—a_2kct+2a-b_2a+2
3. Bigomo, mo = =
x ¥ z
al b = c
Tutm-y Wz

¢

Iosectu, wo

a
Zy+ -
* 3aypaxumo, 1o

”4b+4c~?a=40+4a~2b:—2u—20+r:

2x 2 -z
_4db+4c-2atdc+da-2-2a—-2b+c _ 9c

4 A+ -z Taxv2y-z
plctda—2b datdb-2_-%-2+a_ _ %

2y i =% 21+ 28— %




[image: image22.jpg]platdb-2c_db+dc-2a_-2-2a+b___ %

2z 2x = -y T 2z+2x-y
o 9% _____ % I SN 8% SORE ¢
N Xt 2y-z y+2-x 2:¥2x-y 2y+2-x 2ztdx-y W+
mo i Tpea Gyo nonectu. *
3.3. Hexaii y = kx, ne k — crana menunna (koediuient nponopuiiitocti). Foxi

Yoky npouieci aMiky BeIMUMH x i y IX BiIHOWEHHA NTHILAETbea HeaMinuum, Taki
x

BEIMMMHN HA3UBAIOTECA APSMONPONOPUILHIMU, & JANEKHICTE y Bil X — APAMOIO
nponopyiinicnio. TIpUKIIaoM NPSAMOT NPONOPUIHOCT € 3aNeKHICTh ILUIAXY Bijl Ya-
cy npu pieHoMipHoMy pyci. Ha npakriiii 4acto 3ycTpivaioTses BUNAAKK, Koy Tpeba
AKECh YUCIIO MOAIIMTH Ha YaCTMHM, MPAMO Nporopuiiiti AeskuM unciam.

Mpukaan
1. Togiauty uucno 40 KA MaCTHHM, NPSMO MpONOpuiK wCaaM 3 i 5.
* Hexaii x Ta y — wuesiiomi wicna. Toal x:y=3:5, omxe, x=3f, y=5t, a

x+y=28=40, anipku 1 =51 x=15, y=25 Bignosias: 15i25. *

Hpasuno. dxwo naai/mmu HUCAO Q@ HA HACMURN, NPSMO NPONOPUIILHI MUCAAM
an
men'min

m i n, mo dicmaneno wucia
k

Hexaii xy= k, abo y==, ne k — crana. Besmunuu x i y 3MiHIOIOTHCH TaK, 110

¥
X JOGYTOK JIMIIAEThCS HeaMitHum, Taki BEIMYMHU HA3NBAKTLCA OOepHero npo-
nopuiiinumMu, a 3ATNEXHICTL y Bill x — 00ephenoro nponopuiinicmio.

Hexaif nnowa npaMokyTHiKa — nocTiiina Benmunta. Toai sanexwicts foro go-
BKHHA Bl LIMPHHK € 0GEPHEHOI0 MPONOPLiHi

TipukJann
2. Of'exr, pyxaioumch PiBHOMIpHO | IPAMOAINIFNO, NPoiwOs 90 kM 3a 1,8 ron. Skwit
s s MPORAE 34 3,6 1047
% Tlpu pismowipnomy npavoniniisomy pyci § = vr, fe § — wasx, v — wsHAKICHS, { —
o
18~ %o
Hexait Sy — wyxani wasx. Toai S1 = v-3,6 = 50-3,6 = 180 k. Bianosizs: 180 k. *
3aynaxenus. Bpaxonyiouu npaMy NPONOPUIAHICTS Mik WISXOM TA MACOM, MOXHA
s
cxacTin nponopuiio T = 3. siaxw S1 =2 90 = 180 .
3. Sano 7 TpaKTOpiB MOXYTH 30paTH MO 3 6 101, TO 34 KM YAC 30PIOT none 3
rpaxtopu?

* KinbkicTs TpaxTopin Ta wac ix pobori — 06epHEHO NPOROpUIFAI BeaMuMIH, SKIIO X —
wykauwi uac, 10 7 -+ 6 = 3x, aniaku x = 14 rox. Bianosiav: 14 rox

sac pyxy. B nawomy sunaaxy 90 = v - 1,8, ssiaxm v =

34. npnﬁ l = 0,01 Hasupaetnes npouenmon (Gidcomxom) i Ma€ NOIHAYEHHA

1 %. Takum untiom, 0,4 =40 %, 1,2 =120 % i . 1.
¥ GaratboX BUNajKax YacTMHU BeNMUMH BUPAKAIOTH Y MPOLEHTaX (BUKOHAHHSA
MICAYHOrO MAaHy, LopiuHMiA NpupicT Kanitaty Towwo).




[image: image23.jpg]Tpy OCHOBHI 3aia4i Ha MPOLIEHTH:

1) 3HaxopKeHHs MpOLIeHTa Bill AaHOro “Kcha,

2) 3HAXOJPKEHHS YHCJIA 34 JAHMM FiOro NPOLIEHTOM,
3) 3HAXOIDKEHHS MPOLIEHTHOTO BIIHOLIEHHS YWCEJ].

Ilpaswno 1. n %, 6id wucaa a dopienooms %4

Mpukaan
1. 3uaitmu 23 % i umcna 70
* 1 9% min wicn 70 popisioe %. otxe; 23% B caa 70 ZOpIBHICIOTS

23 - 70
100

6,1. Bignosins: 16,1. *

Hpasuno 2. xuo n % 6id wucaa a dopisHioroms b, mo a= % 100.

Mpuxaan
2. 6 % nesxoro uncna aopisHiooTs 210. Lo ue 3a uucao?

T 2 osarg
* 1% myKaOTO wiCTA OPISHIOG “eC, TOMY WVKAHE WHCIO AOPIBHIG ~g+100 =
= 3500. Bianosias: 3500. *

Tpasuno 3. Ipoyenmne sionowenns wicex a i b dopisnioc § 100 %.

Tipaukran
3. BuaitTi npoueHTHe BigHOWeHHS uncen 36 | 48.
* Ckaazemo nponopiio T:T) = @, aniaKm x = 36':2‘”" =75 %. Binnosine: 75 %. *

Kpim poas’ssysalns TPbOX OCHOBHMX 3ajiay i3 NPOLIEHTAMH, HEPIAKO BUHHKAE
HeoGXinHicTs BU3HAUNTH cKianHi npouenT. Hanpuknag, Ha paxyHok 10 6aHky BHe-
cero cymy A kp6. Ckinbkn rpoleii Gyne Ha paxyHky yepes { pokiB, AKiLO GaHk
crnavye p % piunux?

* Yepea 1 pik cyma Ha paxyHKy JOpiBHIOBaTHME A [l + T()LO] uepes 2 poku

= =2
A1+mﬂ) A(l *mo]

;
Uepes ¢ pokiB cyma Ha paxyHKy CTaHoBHTINE A, = A [1 - ng) v

2

3
il P .
(l + 10()) 100 , epe3 3 poku A(l + IOU) iTon.

Onepxana opmyna Mae HaaBy opsyau cxaadnix npoLenia.

Bupasu
1. Tlepesipntin npasuabHIcTh Nponopuif:

D 63121 =57:1.9:0 41:04=1641 160 52120 =350 155




[image: image24.jpg]2. 3ualitn x, skwo 3x:1,5=2: 5.

3. 3uaiity nesizomi wiewss nponopuii:

@) 4:y=5:76)7: i

4, Bigomo, mo a(y + 2
sect, wo

tx=yi3:7.
b(z+x)=c(x+yhnea=b b#c, c#aiabc#0. Jlo-

Sl
cla—b)

¥y o
ab—c) b(c-a)

5. Bigomo, mo :‘—1=:1—2: % Hosectn, mo (af + a3 + ... + @) (b1 + B3 +
+ o+ b)) = (a1by + azby + ... + anby)?.

6. Topiury wucao 30 y piasowensi 1 : 9.

7. Topimmy uncio 300 y simsomenwi 1: 2 :

sjw

8. Tlomimry wmco 290 y mignowensi | :%;

9. Yepes tpyly 3a 9 XB BAMBACTHCS 32% 1 Boput. CKigbKM BOAM BAMBAETBCS UEPE3 100

Tpyby 3a 20 xu?
10. PeGpo ky6a sbinvunan na 10 %. Ha cximbcu npouentin s6iibumses #oro 06'em?

§ 4. Jlivichi uncaa
4.1. Ha npamiii BigMiTHMO N04ATKOBY TOUKY O, HaTIPAMOK | ONMHIHHIA BITPIZOK.

Taka npsma HasHBA€ThCS koopdunamnoro npsmoro (puc. 1.1.). Bigknanaioun b 3a-
J@HOMY HanpAMKy (3BMYaiiHO TIPaBoOpyY) OAMHMYHI

BiPI3kH, ONEPXUMO TOUKH, WO BIANOBIfalT Haty- -7 RPNy
panbHuM uucnam 1, 2, 3, ..
Bi i e aliipE Puc. 1.1,
iknaneMo Bijl Touku O OIMHUYHHIL BUIPI3OK ¥

HAnpAMKY, MPOTUNEXHOMY 10 3ajaHoro (misopyu). My oxepxumo Touky, wo
BinoBifae uncay, NPOTHIEKHOMY A0 1, Ue icio —1. AHanoriuHo ONEPKYIOTH TOY-
KH, L0 BIAMOBIZAIOTH UMM Bil'eMHiM uciiam —2, —3, —4,

O6'enHanns HaTypanbHUX uMCeN, LIMX BUVEMHMX umcen Ta umcna 0, o
BilNIOBiAaE ToML O, € MHOXWIOIO yiaux uucen (N03HAYAETLCH Z).

fcHo, WO Ha KOOpAMHATHII NpaMiii MoXHa BilknacTit TOYKY, 110 BilnoBigae
Gyns-akomy poby abo amiiuanoMy umcny.

Touku, WO cMETPHYHI BIAHOCHO TOUKK O, BIANOBiKaloTH NPOTHAEKHHM YHc-
nam.

Touku, postaiuosani npasopyy Touku O, BIAMOBINAIOTL AONATHIM uMcnaM, a
TOUKH, POITAMIOBAHI NiBOPYY, — BiN'eMHUM uucnam. 3afaHuii HANPAMOK Haiu-
BAEThCS dodamuis.

42. Ui wnena ta apobn (nomatdi i six'emyi) cknamaiors MHOXIHY Q

’ i m ;
pauioHanbHuX Yucen. Paionarrum Ha3BAETLCS YHCNO T:' ne m — uine, n —

HaTypajibHe Yncsio,
MHOXIHY patioHaNbHIX YHCen TaKoXK MOKHA BUAHAYNTI AK MHOKHHY J€CHT-
KOBUX  1pobiB  (CKiHYEHHMX Ta  HeCKiHYeHHMX nepioannng).  Koxiomy




[image: image25.jpg]PaLioHanbHOMY YMCI BINOBINAE €QMHa TOUKa HA KOOPAHHATHIN mpawmiil. lns cTie-
nocTi iHofi KaxyTh: Touka 2,3, Touka —1,7 i T. 4

MHuo)HHa Q 3aMKHEHa BIIHOCHO HOTHDPLOX apUpMETHIHUX orepatiii (Kpim
ninewns wa 0). lle osnavae, wo cyma, A0OYrok, pisHMus T4 YacTka JBOX
PALIOHANBLHUX YUCES] — 3HOBY YMCIO paLiOHANbHE.

Onepauii J0/1aBaHHA | MHOKEHHS PALiOHANLHHUX YMCEN MIUATI0Th 3aKOHaM KO-
MYTaTMBHOCTI, acoUiaTHBHOCTI Ta IMCTPUBYTUBHOCT,

4.3. Yucoa, 10 He € PALiOHANbHUMM, Ha3UBAIOTLCA ippalionarerumu. ucno,

. m A
AKe He MOXHA MONATH Y BUTAAL ) Kie m — uile, a n — HaTypailkHe YHCIO, Ha-

3UBAETHCA IPPALOHANBHIM. IDpALOHANbHE YHCHO —~ L€ HECKIHYCHHHUIT He-
nepiogMyHmii necsaTkoBuii pi6.

ToKaxemo, IO Taki YHCNa ICHYIOTh,

Teopema 1. Hucno VI ne € payionansnim.

* Tlpumyctnmo cynpoTusHe, To610 iCHyloTb HaTypanbHi yucna a, b Taki, uo
VZ= % i api6 % — HeckopoTuit, Toni 2 = F' a? = 252, 3BiACH BAIUIMBAE, W0 @ —
napke yucno, 10610 a = 2n. Omke, (2n)? = 25? i bz = 7_n2 3BUIKH BUTUIMBAE, 11O

b — napue 4ucno, 10610 b= 2k Tenep Maemo 7 b T:u(;m YMHOM, MU Ojlep-

KaJln CKOPOTHHIA Api6, 1o Befle IO MpOTHPIvA.

ﬂvMK!lBleMM |ppawonanbﬂux ymcen e V3, V3, V6, vz To1m0. He Tpeba nymari,
o ippatioHaNbHi Yuenia NoB’s3aHi 0G0B'A3IKOBO 3 KopeHsami. Binome 3 reomerpii
YHCAO x € ippatioHaNbHIM,

Teopema 2. Hexait @ — ippayionanshe, a r — pauionarbie wicao, modi e + r—
Yucao ippayionanshe.

* Hexail « + r = r; — paujonansie uucrno. Toni a =
Q saMKpena BinHOCHO onepaulil BinHIMaHHs, YnCEHo 7 —
BOANTL 110 MpOTHPIYs. *

3a JONOMOro10 LiET TEOPEMM MOXKHA ONEPXKYBaTH HOBI ippalionanthi ynena. Tak,
auena VZ +1,VZ ~ 1,V + 5, V3 — 6 — ippatiioHanbhi.

Teopema 3. Hexaii « — ippayionanshe, a r — pagionansie wucao (r # 0), modi
@r — wucao ippayionanshe.

— 7. OCKUILKH MHOXKHMHA
— pauioHankie, Wo npu-

* Hexaii ar — uneno pauvionansie. Togi e =—. Ockinbkn MHoXHHZ Q

r

r
AineHHs (kpiM finenHs wa 0), wneno 7' €

3AMKHEHa BiIHOCHO oOlepa

patioHasikHe, 1O NPUBOIUTL 10 MPOTHPINYs. *

3 rteopemu 3 purummsae, wo uucna 3vZ, 2v3, S(VZ-1), 10(v5 +1) —
ippatioHabHi.

Muoxuua ippauioHanpHUX YMCEN He 3aMKHEeHa BilHOCHO apHMETHYHNX Orne-
pauiit. Tak, cyma aBox ippauioHanbhux wncen a, =2+vZ i a,=2-VI ¢
pauionanshe uucno 4. JHo6yrok uux ippaliioHanbHUX uuCeNn TeX € YHCIOM
pALiOHANBHIM.




[image: image26.jpg]MoxHa oflepXyBaTH ippauioHanbHi YMCHa, YTBOPIOIOMM HecKiHYeHHi He-
nepiomuani fecatkosi apobu. Tak, wmeno « = 0,123 45.., pe nican koM Burticani
BCi HaTYpasibHi YMCIA, € ippatioHanbHuM, 60 te — HeckiHYeHHUH HenepiofMHmii
necsTkoBuil Apib.

atb

Hexaii a < b. Ockinbkn @ < < b, TO MK BOMA PALIOHANILHMMK YHCIAMM

icHye pauioHanbHe uKCNo (Hacnpasji Takux yucen Geasiy).
Teopema 4. Mix 060Ma PARIOHANLHULMIL LUCAAMU ICHYE IDPAUIORANLHE HUCTO.

* Hexaii a < b. Po3riaHemo Meiio a = ag +b (1 £ ‘lzi) Ue uucno nexuts

MK "ucnamu a i b, 60 a<a v;[ +b (1 - ‘/27) < b. 3rino 3 Teopemamn 2 i 3

a=b+(a— b)T — ippaLionanbHe 4ucio, *

MoxHa joBecTH, O MK ABOMa pauioHaJbHUMM duchami ichye Geasiy
ippauioHabHmX.

4.4. Maote micue nonsiiidi Hepisocri 12<2<2% 142<2<15%
1412<2 <1422 14142<2<1415% 141422 <2< 141432, 3sigkn
1T <2 14 <vZ <15; 141 <VZ < 1,42, 1,414 < VI < 1415;
14142 < VI < 14143,

Ynena 1; 1,4; 1,41; 1,414; 1,4142; ... yTROPIOIOTE NOCIIOBHICTE PALIOHANLHIX
nabmpkens yncna vZ 3 Hepoctaveo. Yncna 23 1,.5: 142; 1.415; 1,4143; .. yr-
BOPIOIOTH NOCIINOBHICTL pallioHaNbHIX HaBIKEHb YHCaa V2 3 HAUIIIKOM, OT-
xe, vZ = 1,4142... Kaxytb, wo v2 =1,41 3 tousictio 1o 0,01 2 penocrayeio,
vZ = 1,415 3 Tounictio 10 0,001 3 HagnmKoM.

3a JIONOMOTOI0 PALOHANLHIX HAGIIDKEH: BU3HAYAIOTL aplibmeTuari i 3
ippaLIOHANLHUMM HHCITAMH.

4.5. Pauionansti Ta ippaliioHansHi YMcna cknajaots Muokiuy R pificHux an-
cen.

MoxHa Takok Bu3HadnTi R AK MHOXKHHY JeCHTKOBUX jipobis. lchye B3aemuo
OHOIHAYNA BIENOBIAHICTL MK MHOKMHOI R | MHOKIIHOK TOMOK KOOPAHHATHOT
nipsaMol. Koxsomy pificHoMy SnciTy BIIMOBIAAE €QMHa TOUKA KOOPLHHATHOT NPAMOT,
i KOXKHa TOYKA KOOPAMHATHO MpaAMoi BiAnosinae nepHomy aificHomy mneny. Muo-
KIHY R HasuBaioTh TakoK UCA060I0 NPAMOKD.

4.6, KoxHomy pificHoMy umeny a Binosinae iforo Moy, abo adeonioria se-
yuHa (nosHavaeThes | a | ).

BuaHaueHHs MOy

x npu x=0,
1+l {—x npu x< 0.

Hanpuknan: [4.6] =4,6, |[VZ—1| =vZ —1, |-73| =73, |1—VT| =
=vI—1, |0] =0.

3 reoMeTpuiHOl TOUKH 30pY |a| e RiACTaHL TOUKIL @ 1a Koopaiariiil
apaMiit Bin Toukn O, @ |a@ —b| — ue BIACTaHb MUK TOYKIMI ¢ | & 13 Koopiutiariiit
npamiii.





[image: image27.jpg]Bracmugocmi Modyas:

1. |a| = |-a|. 2.|ab| a

lal
|- un

5.]a| = 0. 6.-lal <as<lal.

al-|b]. 3. LAl pu b = 0.

4. |al?=

Mpukaagu

1. Posw'sisaru pisssnna | x — 4| =2,

* BrigHO 3 rEOMETPHUHMM 3MICTOM RiCTAHB Bif TOMKM X JIO TOUKM 4 HA KOOPAMHATHIN
npsiMift fopisHioe 2. Omke, x=6 abo x=2. Bianosigs: x=2 abo x=6. *

2. Poss'ssamy pisnsinst | X+ 11 + | x =21 =3,

* BUXONSUM 3 [COMETPHUHONO IMICTY MOAY.ISL, POGHMO BHCHOBOK, 0 CyMa BIACTAHE Bin
Touxu X 10 Touox —I Ta 2 nopisnioe 3. Orxe, ¥ — Gyap-sika TOUKa 3 npoMikky [—1;2].
Binmosias: x € [—1:2]. *

3. Poan'saary Hepissicts 1x — 11 <3,

* 3riHO 3 rEOMETPHUHMM BMICTOM MOZYAIS BIACTAHS BIX TOUKK X 70 TOukH | MeHwa 3a 3.
Omxe, | —3<x<1+3, a0 —2< x<4 Bianosige: x € (—24). *

4. Jlosectw, mo la+b1 s lal+ 15 1.

* [lonamo asi cripasenusi vepiswocri —lal < a < lal Ta =151 s b= |bl:

—lal = 16l sa+bslal + b1,

3siaku | + bl < lal + |51, PisicTs nocsracrscs mMuie y sunankax, ko ¢ = b = 0, a6o ko-
v uueaa @ i b onHoro 3uaky. *

4.7. o6 gogaty aea AlficHUX YMCRa OAHOTO 3HaKy, Tpeba fojat IX Momysi i
B3ATH iX cninbHnil 3nak, Hanpuknan: 3,6 + 4,7 = 8,3; —5,2 + (—4,3) = —9,5.

11106 nonarm ABa QiHCHMX IMCIIa PisHAX 3HAKIB, Tpeba Bi GLILLLOIO MOAYILH BIIHATH
MeHLUNT MOJIy/ib | B3ATH 3HaK uMcna 3 Ginbiuim momyiem. Hanpukiaw 3,2 — 6,7 =
=—(|67)— 132]) = 35 71 —2.8= |71} — {28 = 43,

o6 nepemHOKUTH ABA AIiICHNX YMCTA OJHOTO 3HAKY, Tpeba NepeMHOKHTH
X MOy i B3ATH 3HAK «iock. (JOBYTOK JBOX YMCEN OIHOTO 3HAKY — NOJATHE
'mulo) Ilo6 mepeMHOXUTH JBa AIACHUX Yncia PI3HUX 3HaKiB, Tpeba nepemno-
KUTH TX MOAYNE it y3aTh 3naK «minycs. Hanpuknan, —2 (—4)= | —2|-|—4| =8
—3.5=— |=3| - |5] = —15.

i BiguiMana Ta AineHHs 03Ha4a0TLeA Ak obepHeHi 10 Aill 0AaBaHHS Ta MHO-
KeHHs BIINOBIHO.

[ fonaBanA Ta MHOKEHHA FHiCHMX Yicel IHCHIOIOTLCA 32 KOMYTATUBHUM,
acoUiaTHBHUM Ta TUCTPUOYTHUBHUM 3aKOHaMIL.

Bupasu

1. TlosmaunTi 1 XoopEMMATHIH NPSMIf TowKH, Mo BiANOLAIOTS MeaaM 1; 2; 35 —0,9;
—3.7.

2. Jlovecti, w0 MHOMMNA Z WTMX SHCE] SAMKHEHA BETHOCHO Onepauii Aoasamms,

BlAIMAHIS | MHOXERYIS

3. Jlosectn, w0 MHOKHA Q PAOHATBHUX WACEA FAMKHEHA BITHOCHO HUTHPLOX ApHd-
MeTHuRKX Onepauili (kpin iienis na 0).

4. Hatypanpse umcao p ue € tounny keagpatom. Hdosectv. wo Vp — ippauionansue
UMCAO.

1




[image: image28.jpg]5, Jlosectn, o uncio V2 + V3 ippauionansue.

6. Tlomecra, wo wneso Y5 ’1 ippanionamsHe.

7. Jlomecry, wo wncao & = 0,101 001 0001... ippauionansre (kiaskicrs nyain Mix O~
sy 30UTBIIYETHCS HA 1)

8 Onepkar nocalosHOCT! pauioHanbHHX HAGTKeHs uHCAD V3 3 HEAOCTANeIo | § AR~
MIIKOM i3 TouwicTio 2o 0,001,

9, JlosecTit, WO Midk ABOMA iPPALIOHANBHMMM WMCAGMM iCHyiOTL pauionaTbHE
ippattionasbie “HCiIO.

10. Poss'sgary pisnsmns a) |x— 31 =5, 6) (x+31 +lx— 11 =4

11. Pose’ssaty mepisnocti: @) |x = 21 <1; 6 lx+31>2

12, Jlosect, wo 1@~ b1 S @) + 1bi. B sxomy BMNazKy AOCATACTHCS isuicTn?

13. Bukonath Aii:

) (13— 34+2,6) (46— 7.2 O [4% & 5%) : (1

14. Jlovectn, mo Ix —a | + |x = bl = la=bl.
15. 3naiith x, SKWO

15 =009: 0152—
oazcmaa 63— ns)w.m:

D )
61527427 Lssw,a.zz(_ 13

BiAnosizi 40 Bupan

§ 1. 1 a) 1860305; 6) 20. 2. Hi. 3. Hi. 4. Hi. 5. Hi. 6. Hi. 7. 4. 8. 1728 a6o 1224
9. Tax. 10. 5. 11. 31. 12, x=3, y=1. 13.19.14.2) 3;6) 12 8) 2, 1) 1. 16. a) 132;
6 23 851; 8) 1500 ©) 48 954 764

B 5 30 40 45 48 42 16 35
82 Lo1di6 20031 .)3“2>wwww(5656 B
880 264 825 360 7;;1; 59 1
1320 520" 1330° 1320 adddd danmongme Gz e

e I: € 95. 5.a) 0,52 6 0,55; 8) 0,568: 1) 0,(3); 1) 0,(857 142); ¢) 0,18(6). 6. &) 0,02(27);

[ 2856 0T 4 51l 46T
6) 4,5027):8) 1. 7. ) 59" 6) 29%. 8) Bﬁ r 3300°

§3.2.02.3.2) 5,6 6 3%; B x=21, yxg. 6.3 27, 7. 50, 100 i 150. 8. 120, 80 i
9. 9. 71%;-. 10. 33.1 %.

§4 81732 1 1783, 10.a) xE{-% s] 6 x€ (-3l 1. x€ (3
6) x € (—; =5) U (=1 ®). 13.a) —1.3: 6 ~~ 15.a) x=2: 6 &= 10.





[image: image29.jpg]Tema 2. AITEGPATIHI BUPA3H TA IX IEPETBOPEHHSA

§ 1. AsreBpaiuni Bupasu

1.1. Osuauersn: n-m cmenenem OilicHo20 MUCAQ G HAZMBAETHCS JOBYTOK 7t

CNiBMHOKHMUKIB, 140 JIOPIBHIOIOTL G, T06T0 ¢" = a-a ... . TloxnanaioTs Takox, 1O
n pasis

at= a.
YNeNo a HaINBAETHCA OCHOGO IO cmenens, YUCIIO N — NOKAIHUKOM CIMENeHs.
Hanpwioian: 35=3.3-3-3-3 =243, (=2)*=(-2)(-2)(-2)(-2) = 16,

e I
[ 4) ~\T4) 7372 64"
OCHOBHI GAACMUGOCIE CTMENEHS 3 HAMYPAABHUM NOKATHUKOM:
l.adba” =a**7. 2.0°:aP = d*=P (axwo k > p). 3. (ab)t = ¥ bF.

o) _& '
L7 hr R o =a.
(i) =% s@r

3a ossaventam, ¢ = 1, akuo a = 0. ko k a =0, yucio a° He BuaHa-
“aeTHCA.

Slkwo a = 0 i n — HatypanbHe yncio, T0 @7 = :,. (3a o3HayeHHAM).
R 2
17 1 1 (a n_p
al: 3 2=S=o () d=———m= - — AL (2] =L
Hanpugnan: 32 = 3 =g 4 Cay 7y lb) 7 ps

Takum YHHOM, MM BH3HaYMIN CTeMiHbL i3 UMM nokasuukom. [is crenens is
UMM T10KA3HUKOM MAloTh MicLe Ti  caMi ['ATb BIACTHBOCTeHl, 110 | /1A Crenens
3 HATYPANLHIM TOKA3HUKOM, MPUYOMY BIIACTHBICTL 2 BUKOHYETLCS NIPH GYib-AKHX
WX &, p.

1.2, Bynb-sike jlofatHe filicHe YMCIO @ MOXKHA NOATH Y cmandapmromy eu-
ensdi a = a,-10, pe 1 < a, < 10, k — uine yncno. Mpyu uLOMY k HAIUBAETHCH O~

Paodkox wucaa, a @, — HOr0 Xapaxmepucmuxow.
Hanpuknan: 426,3 = 4,623-10% 5,41 = 5,41-10°; 0,0214 = 2,14-10-2,

Tipuxaanu
1. 3uadirn nopazok | Xapakrepucryky vcna 14,28,

* Ockinsxu 14,28 = 1,428-101, 0 a;=1,428, k=1. Bignowinn: 1,428; 1. *

2. 3ualiTn 100K | XapakTepUCTIKY uHCa 0,007 62.

* 0,007 62 = 7,62-10~%, orxe, a1 = 7,62, k = —3. Bignosizs: 7,62, —3. *
3. Buaiimi NOPRIOK | XapaxTepucTky uiCa 7,23

*7.23=7,23-10°, omxe, @y = 7.23, k=0, Bianowinw: 7.23; 0. *

1.3. fenye wicts anreGpainnx tiii: AoKaBamis, BHIMAHHS, MHOKEHHS, AVICHAA,
NiIHECEHHA 10 CTEMEHs T J0BYBAHHA KOPeHs.




[image: image30.jpg]3anuc, Wo CKiagaeThes 3 uucen, GYKB (3MIHHHX) T2 3Kakis anrebpaiinux i,
a+b
=53]

HasuBaeThCA  aacefpaiunum aupasom. Hanpuknag: 4ab - a® (a - b),

(= VTP, VX - 25,

MHOXHMHA 3HaYeHb 3MIHHNUX, JUIA AKHX Wil BUPA3 Mae CEHC, HABWBAETLCA
atb
a-b
CKIalaeThed 3 Takux nap uicen: a € R, b€ R, a= b; O3 supasy Vx - 2Vy ciia-
JIaETHCS 3 TAKMX 1ap umcen: x= 0, y = 0.

Axio anrebpaiamuit BUpa3 He MICTHTS JiNeHHA Ha 3MIHHI T2 J0BYBaHHA KOpEH

i aMiHHMX, TO BiH HasuBae€Thes ylnum. TakUMM €, HaTpUKNajp, BHPaiu
4ab-d (a-b), (x~V3).

fAxwo B anrebpaiyHOMy BHpasi € il 1OAaBaHHA, BiAHIMaHHA, MHOMKEHHS,
MiHeCeHHs 10 HATYPANLHOTO CTETEHA Ta [IEHHS Ha BIPA3, (L0 MICTHTS 3MiHHi, TO
420 1 npo-
GoBi BMPa3N CKIAjaloTh payionaibhi Gupasu. Bupas VI — 2y € ippayionanbius,
60 B HLOMY BMKOPMCTOBYETHCA Jlisl I0GYBaHHA KOPEHs 3i IMIHHIX.

SIkuio B anrebpalyHOMy BUPasi HajlaTH AMIHHUM AKMXOCH JONYCTUMUX 3HAUEHb,
TO OfIEPRIUMO HuCn0GUiL Gupas. TIoro 3HAEHHA HAIMBACTLCA HUCAOBUM THAHCHHS M
aneedpai 411020 dupazy NpH OOPAHNX 3HAYEHHAX IMIHHHX.

o6aacmio donycmumux 3navens (O[3) nanoro supasy. Tax, OA3 supasy

Leil BUpa3 HasMBaETLCS dpodosuse. TaknuM, HANPUKNA/, € BUPa3

Mpukaan
a+b

BuaiiTi GHCAORE IMANERHS BUPATY npu a=3, b=4.

a-b

: 3+4
* TlACTABARIONK B AAHWIE BHPAS TMCAOB] GHANCHHS AMIHHIX, OIEPAKYEMO 3—f =

3-4
Bignonige: —7. %

14. Posrnsnemo pisHicts (x+2)? = +4x+ 4. Bupaan (x+2)? T
2 4 4x+ 4 npuitMaloTh piBHi UMCHOB 3tavenns npu Gyib-skomy gilicnomy x. Y
TaKOMY Pa3i KaKyTh, (O BUPA3H TOTOKHO PiBHI Ha MHOKIHI R.

Bupasn | x| Ta —x TOTOXHO piBHi Ha MHOKIHI (—w; O], Tomoxuicmio wa ne-
AKill MHOXKUHI Ha3UBAETLCA PIBHICTB, AKA 3'€/IHYE /1BA BUPA3M, TOTOKHO PIBHI Ha
i MHOXKHH.

3amita OAHOrO BMPAsy iHLIMM, TOTOXKHO PIBHIM HOMY, HA3UBAETLCS MOMON ~
HIM NEPeMBOPERHAM GUPA3Y.

Bnpaau

1. Baumcati (06yTok ¥ BHrAsHl Crenens:

al 3-3-3-3% 6) 47-64: 8) 49-7% 1) (n - k)P (u ~ k)%,
2. Bukonam fii:

) 349575 6) (<007 + (=0.2)7% w) 0,274+ 0,372
3. TIDEACTARNTI WHCAO Y CTANIADTHOMY BUESAL:

@) 18,74 6) 0,005 m) 5z 1) 3,92,
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4. uaiine O3 wapasy: a) 501 0“5 0) 7
5. Ha sxift MHOKHMHI TOTOAKHO pisHi BupasH:
a 'xxi_:—‘lmx—l;S) Ix1 Ta x; 8) (VX — 1)2 1a x — 2VF + 17

§ 2. Liini Bupasn

2.1, O0HOwAeHOM HAIUBAETLCA BUPA3, 110 € ROGYTKOM SMCEN Ta HATYPANbHMX
crenesis aMintinx. Hanpuwmat: x; 3,6y; 1.2a6% (2a%) [%mﬂ].

Bupas x + y He € oHOWIEHOM, 6O MIiCTUThL A0 jlofiaBaHHA. Skulo uicnoBuil
MHOKHMK (KoeditlieHT OAHOYNIeHa) TIOCTABUTH HA Tepiiie Miclle, YIBOPUTLCS CTaH-
HAPTHHIA BULTAN OfIHOMJIEHA.

Mpukiaan
1. Tpusectu oprounen 2x(3,5x*) a0 cramzapraoro sHMALy.
* 2x(3,5x%) = 7x°. Bignosias: 7x° *.

CyMy NOKa3HUKIB CTENEHIB YCIX 3MIHHIX HA3NBAIOTH cmenenes oduovaena. Ha-

% i -y
npuknan, ofHouner 3x7 mae crenins 1+ 2 = 3, ognounest = a® b ¢ Mae crenivb
3+4+1=8

HoGyrok fBOX ONHOWNEHIB — Takok ojHowren. Hanpuinan, (2ab®)x

Lagd 1.3,
x [; b ) ~Law.

AKIO TIHECTH OIHOWIEH JIO HATYPANILHOIO CTENEHS, TO ONEPKUTHCA OHOUIEH.
Hanpuinag, (3ab?)? = 9a? 6™,

OuHOUNEHIN HASUBAIOTLCS NOGIOH UM, FKILLO THCTA TIPHBEAEHHS 0 CTaHAAPTHO-
ro  BUIJALY BOHKM  BIAPI3HAIOTBCA TibKH  KoedilienTaMi  abo  30BciM  He
siapisuatoTees, Jlonapanua abo BinHiMaHHA NOMBHIX ONHOWICHS HAZMBAETLCS 306
OeHHSM NOGIGHULX HNEHIG.

Tpukaanu

2. Tlepemmoxumu omownern 0,2x%y o 3xz’.
* (0.2x%y) (3xz%) = 0,6x°y=>. Bianosias: 0,6x7yz. *

3. Misectn onsounen —4x?yz> 10 TpeThoro Crenens.

¢ (—ax2y2y = (=4 ()P ¥ (29 = —64x°30. Bianomins: —6410y30, *
4. 3vectu noni6ni wrenn 3x2y:d — 632y + Sxdy
* 32227 — 6xtysd + Sx2y = (3 - 6 + 5 xS

2x%yz3, Bianosian: 243

2.2.  Mno:ourexom  HasuBaeThCA  cyma  oauodienis.  Hanpuknau
232 +2, 40’ - 0,5ab.

AKWIO Bei 10MaHKII MHOTOWIeHa 3aMicatil y CTaHAApTHOMY BHIIAM, a NoTiM
3BECTH MONIGH] YIEHH, OJEPKHTHCH MHOTOWIEH CTAHAAPTHOrO BUMIAY. Bylb-akitii




[image: image32.jpg]uinuil BUPa3 MOKHA MEPETBOPUTH B MHOTOUIEH CTAHApTHOrO BUIJLIY 3a AOTIO-
MOFOI0 TOTOKHUX TeperTBOpeHb.

Tipukaanu

1. Tleperopuru uinmit supaa 4a 3b — 2b (~44) + 2,5¢> y MHOroUNeH CranapTHONO Bir-
Ay

:—‘ 4a3b — 2b(—4d) + 2,56 = 12ab+ 8ab + 2,5¢* = 20ab+ 2,57, Binnouine: 20ab+
550 0

2. Tepersopumy uimaii supas 4x2y + Sxp° — (2% + Txy?) ¥ MHOrOWREH CTANZAPTHONO

sy
* SIKIO Mepet Y KKAMM CTOFTD SHOK €MIHYCH, JYKKH MOAKHA BAKUHYTH, SMIHUBIIM SHAKH

BCIX ZIOAANHKIB, 1O CTOTS ¥ AYKKAX, HA MPOTHIEHHL: 4x%y + 5xy° — (2xdy + Txyd) = dxly +
+ 537 — 2x%y — Txy*=2x% — 2xy°. Bianosins: 2% - 207, *
3. Teperaopuy ubui supas Sa (az = % B 2] Y MHOTOHIEH CTAHAAPTHOTO BHIASRY.
* POSKPUEMO TY)KKYU 3MHO 3 AMCTPUOYTHBHMM 3AKOHOM:
Sa{a’ N 2) =5aat+5a (— %a’] +5a(-0) =5~ S~ 10a.

Bianosias: 5a° — %a’ 102 *

4. Tlepersoputu uinuit supas (2a°b — 3ab? + 4c) (4ab — 2c%a) y muorowien craniapr-
HOrO BHrIRY.

* JInst 1010 1106 MEPEMHOKHTH NBil MHOTOWIEHH, Tpeba KOKHMI wieH Nepiioro MHOro-
WieHA NOMHOXMTH HA KOKHWA WieH Apyroro Muorowsena 1 aofyrku momarw:
(20% — 3ab? + 4¢) (4ab — 2c%a) = 8Pb? — 4a’bc® — 120°5 + 6a*bPc* + 16abe — Bac.
Binnosias: 8467 ~ 4063 — 1 2%8° + 6a°62c2 + LGabe— 8ac®. *

2.3, Yacro 1ia 4ac NepeTBOpeHHs LIoro BUPasy B MHOTOWIEH CTaHIapTHOrO
BUIISY CTATh Y NPUrofi hopmysii CKOPOHEHOTO MHOXKEHHS:

pisnuis xaadpamic @~ b =(a+b)@-b) @.1)
caadpam pismugi (a-b?=a? - 2ab+ b (22)
Kkeadpam cymmi (a +b)2 =a? + 2ab + b% 23)
cyma Kybie @+ B =(a+b) (@ -ab+ by 24)
pisHuLR KyOia @ = b= (@ b) (@ +ab+ b)) (2.5)
K96 cymu (@ + b)® = &> + 3a?h + 3ab? + b (26)
K36 pisnu (@ = b)* = a* - 3a?b + 3ab® - b%; @0

BigMiTiMO, 10 B yCiX HaBeaeHNX opMyJIax 3amicTb @ Ta b MOKHA IACTARISTIH
He JLe Yucha, aje i Bupasi.

Mpukaan
1. Bukowatw aif (4ab — 3bc) (4ab + 3bc).




[image: image33.jpg]& 3rigno 8 bopmy.ion @n MAEMO (4ab — 3bc) (4ab + 3bec) =
= (4ab)?— (3bc)? = 16022~ 9B, Bignominn: 16a°6>— 922, *

2. Buxonatu aii (a + b — ¢)%.

*  Bukopucrosywun  dopmymn  (22) i (2.3), wmaemo (a+b- )=
= [(a+b)—c1? = (a+b)2- 2(a+b)c+ c?=a+2ab + b7~ 2ac — 2bc + A = A+ b+
+ ¢+ 2ab — 2ac - 2bc. Bianosias: @+ b+ 2+ 2ab — 2ac — 2be. *

3. Buxonary aii (4x°—3yz)?.

* 3rigno 3 opmyson (2.2) mMaemo (4x2—3yn)? = (4x%)?— 2-4x?3yz + (3yz)? = 16x*—
— 24x%yz + 9222, Binnosias: 16x*— 24xyz + 922 *

4. Buxonaty i (20 — 46)°.

* 3rigwo 3 Gopmysoio (2.7) maeo (22 — 46)3= (2a)°— 3 (2a)%4b + 3-2a (4b)*~
~ (4b)>=8a>— 124%4b + 6a 16b>— 646°=8a>— 48a°b + 96ab® — 64b°. Bixnosinn: 8a°—
— 48a% + 96ab?— 64°. *

S. Buxonatu aif (4a—1) (16a> + 4a+1).

* 3rigwo 3 dopMyson (2.5) maemo (4a—1) (16a° + da+ )=(da)’— 1°= 64a*— 1.
Bianosias: 64a’— 1. *

2.4, TlepersopeHta MHOrOWIEHa B JIOGYTOK JEKUIBKOX MHOTOWICHIB Ha3u-
BAETHCA PO3KAAOAHHAM MHO20YNCHA HA MHOXHuku. PosryimHeMo peski crnocobm
POIKNAGHHS MHOTOWIEHA HA MHOKHUKH,

A. Burecerns cninbnozo mroxiuka 3¢ dywxu. Lle nepersopesns nos'asane 3
JMCTPHOYTUBHUM 3aKOHOM: ac + be = ¢ (a + b).

TMpukaagu

1. POSKAGCTH HA MHOXHMKM MHOIOWICH Y2+ X2 —y™+ yz.

& Prxz—ytyz=x - P hxztyz=(x+y) (x—)) +z(x+y) =@+ M
X(x— y+2). Bianosins: (x+y) (x -y +2).*

2. PoaknacTit na MHOKHWKH Muorounen da°b*c— 3a2H°¢ + 542,

* 44 3a° 3+ 5a* e = b (4ab — 3¢+ 5¢%).  Bignomims: @B x
x(4ab — 3c + 5a°).*

B. Bukopucmans (opmyn cKOPOHEHO20 MHOKEHHS,

Hpukaann

3. Poskaacti Ha MHOKHMKH MHOTOWTEH X' —bY,

* 3rigio 3 dopwymoo  (21)  maemo  x*—b'= (a2- b7 (74 b7) =
=(x — b) (x + b) (x*+ b?). Bianosias: (x — b) G+ b) (x2+ bY). ¢

4. Poakziacth Ha MHOXKMKH MHOrOWIeH ®—00.

& 1-cnoci6. Cnouatky — CKOPHCTAEMOCh  (DOPMY 0K (2.5): a®—b°=

@)~ (%) = (- %) (a* + &®H? + b%). Temep cropucraemoch opmyrol  (2.1):
(a*= b?) (@ + @b + b) = (@ — b) (a + b) (¢* + a*? + b*). Mani 3poBumo Taxi neperso-
penns:  a* + @20 + b = @ + 2aP0? + b — @¥? = (& + 07)? — @B = (P + bF + ab)x
x(@® + b? — ab). Orxe, d®—b5=(a — b) (@ + b) (® + ab + b?) (® = ab + b?).

2-cnoci6. Croprcrasivcs hopmys0i0 (2.1), MaTHMeNo:

&= = (@) - (*)? = (@ - 1) (@ + b¥).




[image: image34.jpg]Tenep arimio a opmyramm (2.5) Ta (2.4) maemo (& — b%) (@ + )= (a - byx
X(@® + ab+ 1?) (a + b)(@® — ab + b?). Binmosias: (a-— b)(a+ b)(a* +ab+ b¥)x
x(a® - ab + 7). *

B. I'pynyeanns.

Mpukaagn

5. Poaxniacti na MHOKHMKM MHOTOwIeH @ — 3a%b + Sab® — 154,

*a*— 3a%b + Sab*~ 156°= (a®- 3a’b) + (5ab?— 156%) = a® (a — 3b) + 567 (a — 3b) =
= (a— 3b) (a® + 5b%). Binnosins: (a — 3b) (e + 56%). *

6. Poskacrv Ha MuoKHmKw Miorowen 12 — 5xy + 6y2.

* Po3if'emo OfnowieH —SXy WA ABA AONGHKM, A TOTIM MPOBEAEMO  rpynyBaRIs:
x% = Sxy + 6y = ? - 2xy — 3xy + 6y = (x* - 2xy) - (Bxy - 6°) = x(x — 2) —
- 3y (x - 2y) = (x — 2)) (x — 3y). Bigmosias: (x — 2y) (x — 3y). *

Brpasu
L. TIpuBecTH OHOUNEH [0 CTAHAAPTHONO BULASAY:
) 3a (2.40%): 6) 4xly (1.5xy%).
2. Tlepemmoxurin ouowney:
a) 4% Ta 2ab%; 6) 0,1x°yz 12 30x%y*22,
3. TILHECTH 210 APYIOTO CTENEHS! OTHOWICH:
a) 2%z 6) —3a*c.
4. TlepeTBOPUTH B MHOTOUJIEH CTAHAAPTHONO BUMASAY 1iTHMit BYpas:
a) (2x%y — xy + 02) (3xy + 2x%); 6) (a + b) (b + ) (c + a)
5. Bukonatu zif:
) (3ab — 2¢)* — (dac + bY%: 6) (3a — 2b)2 + (2a - 3b)%;

8 (2a + 0)* = (2a - b)*in) (3a - b)? + (3a + b)*.

6. POSKIICTH MHOTOWIEH HA MHOKHUKH:
a) 10xy? — 8x2y;6) 2x% — Sxy + 2y%i m) ab— 4b+3u —12;
1) 6da’— 1216% 1) 1250°— 64b%; ¢) 3a>+10ab+ 367
7. Jlomecti Totoxmoct:
) (a+ 0)2—(a—b)2= 4ab; 6) (@) = a+5 + 3ab (a+ b);
B (a—b)>= a>— b*—3ab (a— )i 1) (x+ y+ 2= + y + 2 + 2xy + 2yz + 22x;
wat+ 1=+ aV2 + 1) (@ - aV2 + 1);
&) (a —b) (& + ab + b%) (a® + &*b* + 8°) = a® — %,
e @ + b+ — 3abe = (a+b+0)(@®+ b + ¢ — ab~ be — ca);
*®) (@® + b%) (o + y) — (ax + by)? = (ay — bx)%.





[image: image35.jpg]§ 3. ipoBosi pauionansi Bupasu

3.1. Apobosuii payionarbrud aupas, abo payionansius Opio, — 1€ BIHOMICHHS
. o = P 5 b
IBOX LUTHX palioHANbHIX BUPasiB —, MpUYOMY BHpas Q MICTUTh 3MiHHI.

Q
a@* - b 3ax—4by 3a’c-4ba

Haripn o T U
PHINER T ~ vy &+ b

Braxarumemo, 10 Bei GyKBi (3MiHHI) HaGyBaloTs JLLe JIOMYCTHMUX 3HaYeHb.

fciye anamoria mik uncioBMMM T2 paiioHambHAMM npodamu  — s
pauioHanbHUX ApOGIB CTIPABE/UINBI BNIACTHBOCTI YMCTOBUX APOBIB Ta Aiil i3 HUMM.

3.2. Ocnosna aracmusicms payionazsnozo dpoy: g= %. Tyr M — uinuii
pauionaibHuil Bupas (M = 0).

Tpukaann

e
1. Croporurus api6 o
T ) L AN ¢ (6 S o N ot A o 1
-xa a(x—1y) a(x-y) a

LLas ckOpOUEHHS APOGIB BMXOPHCTOBYETHCH X OCHOBHA wrACTHBICTL. TIpn unomy
-2 = xy —
x—y = 0. Bianosins: ‘—‘;‘Lﬁ *
o - 952
a? — Sab + 6b*'

2-9¥ _(a—-3b)(a+3b) _a+3b . La+3b
F—Sab+ 6 (a—20)(a—36) ~ a— 26 BUTOsI: T Spmpna 36

Sa? + 10ab + 52

2. Croporura api6

3. CxoporuTh api6

10a? - 106*
5 SB+IM+5F=ml+2m+F): (a+b)? __ath
10a% — 1062 10 (¢? - b3 20@-b@+b) 20-by
mnnmm:%npuas —b*

4, Crpocnry ppi§ ~ZEtbxt@xtbe o L o wica !
. Crpoctim api6 S T awal o0 dicaone Swaens nps

S0 R . 1

x=3 3 T

o Gctbxtaxtbe _ (@etax)+(brtbe) _a{c+ ) +b(x+c) -

ay +2bx + 2ax + by (ay + by) + (2bx + 2ax) y(a + b) + 2x(b+u)
1

1 1

_xto@+d xte . wh o2 ik i 3
@b (y+20) )+Zx.ﬂlnunxmouncnnnlnam 1 =5
SR eSS

Bianosigs: = *




[image: image36.jpg]0 lOMOMOrOI0 OCHOBHOI BIACTMBOCTI MOXHZ 3BECTH pauiosanbhi pobu 10
CHILHONO 3HAMEHHUKA,

Tipuxaaim
5. BmecTit 20 CHTLHOTO SHAMCHHNKA ADOGH %b n #

* Criawnnit snamennux o262, orxce, % ib, d’, n’b’ Bianosins: u;zz W
a
a*h?

6. Bncer 10 eniaunoro SuaNemK 7PO6H —3—— ;y o Lis

* Ockimkn 32 + 2xy + 3% = (x + »2ax? =y = (x4 ¥) (x — ¥), 38 cniasum suaven-
LK MoK HA BT Bupas (x + )2 (x — ). Tenep ariano 3 OCHOBHOIO BAACTHBICTIO APOGY MAEMO

a o A B a(X =) (PR b =
Hrapr? (4 GHE-y)  #-y GENE-Y
QD pnoaiin: — 222X Lz vod, N

TR G- G-

3.3. Apycpmernani i 3 paLioHANBHIMIL APOGaMK BUKOHYIOTBCA 33 THMH CaMit-
MM NIPABHIAMM, LIO ii 3 HMCIOBMMH JpOGamH:

Aojapavis %
BiHIMaHHA 4
b

MHOXKEHHA
3 a
JueHHs -
b

a_ ¢ Lo .
Tyr 3G nesiki pationasbhi 1poGH.

Mpukaanm
_a—E
ab ac -
Lu—b_a-c_(@-bc-(@=-qb_uc—be—abtbhe_ac—ab_a(c=b)
ab Foy o abe ‘ abe = Tabe T abe

1. BUKOHATH 1010 BIAHIMAHH!

o -b
- Bianoniab: =

Bmuoll.xh

2 .
Prxty
P

e _‘.z





[image: image37.jpg]3. suxoummrﬁ—;%.

sx=a  y-b _x-a  y-b _x-aty-b
B-@ P-ab - - wb-a
a+y

b

Bianosinu: *—' "5
822 + 14 a+1
& Buxomme A =5 St
W8 +14  a+7 _8+14-@+T)@-1) _
@-1 dta+l @=-1
B+ 14— (P +6a-7) 7a*—6a+21 . 7d® - 6a+2l
= = =T Dlanowin: SRR
ot = b P —ac E-ab
> SO Nl Ve G+ O G+ o) et DD
a* - be b - ac ?—ab

'(Hb)(au)*(lnr)(bn)*(“a)(ub):

(@ = b0 (b+0) + (B~ ac) (a+ ) + (A~ ab) (@ +b) _
@+b)(b+0)(c+a)

azb+ac—n’:~b¢’+hzua’cwh»mhr’awln—ﬁn—ml
@+b)(+0o(c+a)
0

Bianosins: 0. *

. 1 2
6. Buonaru Al somsuanns 1a sinwivanns L+~ — 2
e 23 L~l)(\‘+l)+x(x+ D-2e(x-1)_
%13 EES| XE-DEFD
s e S -1 ety 3x-1
XE-D@E+1) x(x—l)(x+l)' R e )
7. Buakonami o socenneg S50 42 921
3z 15 16"

o 5% a4y 92 _ 5xly-4y%2-922 2

2
=2 Bignosias: - *
TR T T T R TR L
2

8. Buxonaru i
T e
x E X

2 _ p
9. Buxowarw it £ =02 34

2+hb-a

¥)y- Bianosiae: (x = y)y *





[image: image38.jpg]J2-0 3a @-t)3% _ (@-b@+bda__ 3a@tb)

P+ b-a @+P)(0b-a) (@ + b%) (a— b) @+ b

M T (x) 2
Bianoviae: ~ =55
2-16 x+4
10. Bs i10 i e
0. Bonai a0 sinerma =i 5
L2216 x44_P-163-9_(-HEH)E-HO+3) (-9 +3)
r-3 97, P=3yrEe YO-HNE+4 %
Rigfonias: =R @HD §
¥y
2 2
; & (52
11, Bukosaty i Ainenss (33x5z) 5 [ ly) 6

2 2 2 2
[ O - (o ) - 5

_ 100x1%2 9y  En s
e 7 = 4 Bianosias: 457,
e U A

; " @ -8 @+ b+ 6

0 drab b P -b a2t b
-0 A+ -8 P rab+

= 2
<D as B Q0TS e TR R g e

T (a-b)(a+b)(@+ab+ b))

(R -xy X2 -2y+y » 1 y
13. Buxonarin i T 5 i = P : Sera e
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S, IO HASMBACTHCH YUCAOBUM SHAYSHHAM MHO2owiena fx) TP x = G STKIO Bei koedi-
LCHTH MHOroWIeHa f{xX) € MY, TAKWil MHOTOUTEH HA3MBAETECH iyab-Anozowtenan. Horo
creninb He BusHavcHuit. Kot MHOrowneH Bi OHIET SMIHHOI MO TORATH B KAHOHI-
Y Gopwi® V
f(x)=apx" +a;x" '+..+a, x +a,,

Jie ag, @y, ..., @y — AficHi wHeia, o # 0.

Wiest aoX" HABMBACTLEA CRIGPULLM HIEHOM MNOZOUNENA, 4 HHCTIO ag — CAPUUM Koe-
iienman muozowena. HCNO a, HAIMBAETECA GLIBNUM WIENOM MHOZOYACHA, Jie N —
eI MROTOWIEHS.

Kasionitma (popva »orowena (3.1) Taxa: flx’
xoedpirticar Muorownena (—4), a BibHu wie (~6)

MIHOrOWIEH, CTApIIIM HIEHOM AKOTO € BiTLH
AenaM iyboro2o emenens (KO a, # 0)

OrKe, Gyon-gke dilicne WUCHO, GIOMINHE 610 HVIA, — Ye MHOZOWIEH HVRBOBOZ0 CHIENEN.

V KaxoHiuHIi GopMi MHOrOWIEHa BIACYTHI *IeHy, koeDiLicHTH AKUX JOPIBHIOIOTH Hy-
1110, A/DKE MHOTOMCITRH (3. 1) MOMKHA MOATH y BUTIS fx) = = 4x° + 3x* = 23+ 06 + Ux - 6

Kanouiunoto opMoIo Hy/Ib-MHOroHIeHa € 1Heso 0.

=—4x*+ 32" - 26 - 6. Tyr crapumit

wien (MUCII0 Gy) Ha3HBACTLCH MHOON-

Mpaicrazn
Tlogars » xanomianis popwi ssorowsen fx)
B R e

—EF+ 1) +dx
Binnosinn: -2 £ 5x-3.¢





[image: image51.jpg]ay=-a,,
-2-a%=

~3a, -4,
by =1 by

3 Bignosime: (€ - x+ 1) 1y 3) %

sk ay = L= Lbe= Lby

4. Bizowo, mo —=— 1 £ SwbimA B
-5¢+6 x-3 x-2

B 2. B
B I e e e 2o 1 Ta (4 + By - 24 - 3B Torossi. Lie npu-

x-2 £ -5x+6
BOHTH 0 CHCTENH PiBIINL

awiakA =7, B =-5. Binnosinu: 4 =7 B=-5.*
5. JlopecTd, 1m0 MHOFOUJIRH (X— l)x(x + 1)+ 2) + 1 € KBapATOM TPHICHA.
" x) = G~ T+ 1)x +2) + 427 -2 - 2+ 1. Hexait flx) = (° + ax + b)%, ne a, b — ne-
i i ‘+za€+(a’+zby +2abx + b, 3BUICH OlIEPRYEMO CHCTEMY

Pos'x3KoM wie cHeTeMy ¢ napa g = 1, b = 1.
O, (x— D(r + Ix+2)+ 1 =@ +x- 1%

Bupasu

1. [ozatw 8 xauowinmik dopwi Morowren:

AL (= 1)(e + 1) + 4 6) flx) = (x— 1) + (x +

BYAX) =k + 1)x +2) + (x + l)(x+ 2)(x+ 3)+ (e + 2)x 4+ 3Nx 7 4),

2. Jlawo muorowsenn fix) =4y - S +x-1 T gx)=2x'-2x + |. JualiTH MHOrOWHNH:
) ) + g(x); 6) Ax) - g(x): B) Ax) - £(x).

3. Jlano wmorounchu a=x’-x+2, b=4¢ +3x+1, c=2¢ +5xr+4, xreR [lovecrn, mo
2(a”+ b + %) = 3(ab + be + ca).

4. Jatio smorowsewn fix) =5 +x~ 1 a g(x) = 5 ~x+ 13. Jloneom, wo )= %g(x— 1-

ég(l—.r)mg(x):3)(x+l)‘2/('lfx)

5. 3a OTOMOTOI0 METOY HEOTHAMEHHMX KOS(IUEWTIA POCKIACTH HA MHOXKWHKH MHOTOWICH:
—F 42— 1: 6)x' - 62 +2C + 965 144; B)x' - 3+ 6P - Tx + 3.
.48 Smimd B
-1 x-1 x+1

7. Joect, wo Mmorownen (x + 1)(x + 2)(x + 3)x +4)+ 1 ¢ Knanpatom Tpuiena, i waku ueh
TpHH

)t

6. Bizomo, mo




[image: image52.jpg]Jea mnozowienu HasusaIONIbES MOMOYCHUMU, AKUO X FHAUEHHA pisni npu Gydb-
akoMy dificnamy x. 3armac fi(x) = f3(x) 03MaYAE, 1O MHOTOWIEHH fi(x) Ta f3(x) TOTONGH.

Teopena. Jina mozo 106 3adani 6 kanoniuniil ghopyi Muczowienu Gyntt momoxentsa,
HeOBXIONO | doCTamnbO, W06 KoebiyjieHmu T wieHis, ufo Micmams x 8 OOHAKOBUX Chie-
nensx, Gyau pigui. (SICHO, IO i MHOMG'UIGHH MAIOTh O/IHAKOBMH CTEITiHE. )

Hacnigok | ko sadanuic y catoniunii dopui MROZGLIER MOMIGIHO JOPisHIoE
HYI0, MO Gei 020 KOLDIIEHMU Hyi.

Hacnigok 2. Bydv-sticuii Mitozowien moxcna nooamu ¢ Kauoniuuii Gopmi eunum
enocobom.

1.2. Cyma, pisHnug, J00yTOK ABOX MHOTOYICHIB € MHOroWIeH. Jlif Hajl MHOrOW€Ie-
HAMM 3BOMATLCS 10 Aif Haz ixniMu xoediticuramu. [lofaBanua (BIAIMAHHS) MHOO-
WICHIB 3BOMMTHEH 40 AOAABAHHS (BiMHIMAHNA) KoedilieHTIB PU OJIHAKOBUX CTene-
HAX X

Mpuxaazn

1. Jionaru mmorounchn fix) = Sx' - 4’ + 7' —x -3 mag(r) =2 —dx + 1.

*fx)+gx) = 5x' + (-4 +2)x0 + (T 0) P + (<l =) x -3+ 1 =52" -2 + TP - 5x -2,
Bignonine: Sx' -2 + T 5y 2. ¢

2. Hepemnomura muorowienn f{x) = 2 +x ~3x - 1 1a g(x) = 3% —x - 2.

*fx) () =2+ -3 - DE¥ —x-2)=2- 35+ (1) +1- )2t + (D) + 1 (1) +
+(-3)3)x 4 (1(-2) + (Y1) + (1) ) + ((B)-2) # (-1X-1)) 7 (-1)-2) = 6+~ 148~
-2+ 7 + 2. Binnosian: 6 +2* - 14 -2 + x4 2. %

Hexait F(x)=apx" +a,x"" +..4a

g(x) =box™ +b,x*" +.+b,, .

Tomi flx) - g(x) = (0" +ad™" + ... + apXbos+ bd™ ' + ...+ by) = cod'™ + ™+ +
+ Cnem.

Y pesynisTari MHOWEHHSA MHOTO'WICH /-10 CTENCHS A MHOTOWICH 71-TO CTENEHS BHXO-
JHTh MHOTOMJIEH (1 + m)-ro crenenst. KoedillieHTs co, ¢j, ..., Cyem HABMBAIOTECS HeoINaUe-
HuME Koeiienman, & METOJ IX JHAXODKEHHS ~— MemOJaM HeoIHAueNws Koegiyicnmie.
Y paHOMY BHUATKY Co = Gobo, €1 = aibo + aob), €2 = aaby + arby + achyi 1A

Mpusesan

3. POSKINACTH Ha MHOKHHKH MHOFOWIEH

f(x)sx‘ =3x? +4x-3.

* Hexait f{x) = (&% + @y + by)Xo® + ayx + ba), 2 @y, G, by, by — Heoamaneni xoedinicsrmn. Jlani wa-
emo (& + ayx + by + agx + ba) =o' + (@) + @i 7 (by + @yan+ b + (arby + aaby )+ biba = g(x).

Ockitki Morowrets /() Ta g(x) Toroii, i Kanowimi hopus aGiratorsa. Lle npuBoAHTL 0
cHcTeH pibi,

4, +ay =0, S @y ==,

b +a,a, +b, by—a} +b;
ajbs—ab, =4,
bjb, =3,

Chipoyeno posn*NATH 0 CHCTEMY METOZOM A060py. Biauneno by = 1. by = -3, Togi Maeso





[image: image53.jpg]§ 2. Hogienicrs muorosienis. Kopeni Muorowaenis

2.1. Jlinens MHOTOWIEHIB GArato B YOMy HAraye JICHHS HATYPATHLHUX MHcesl.

Hexait #{x) 1a f{x) — AesKi MHOTOWICHH, IIPIHOMY CTEMIHb MHOTOWIEHA [x) He MeH-
e 3a crertiuy MHorowteHa f{x).

1. Slxino ickye TaKti MHOTOIEH g(x), O F{x) = fx) - g(.x), TO KWKYTb, U0 MHOrO'WIeH
Flx) aitwmsos va suorowien f(x) Ges ocrasi. Hanpuxnan, Muorowren /1x) = x* — 1 aums-
Thest Ge3 ocTadl Ha MHorowien f{x) = ¥ + x + 1, 6o F{x) = flx) - (x— 1)

Meorowien Flx) HasuBacThest Oinenun, MHOTOWIICH flx) — OUBHUKOM, & MHOTOWICH
qlx) — uacmoio.

2. SIKIIO TAKOIO MHOTCWIEHa g(x) He iCHYe, TO BIAGYBAETHCS JAUICHHA 3 0CTa4eI0.

TTojti st Morowtet F{x) Ha MHOrOWEH ) 03HaAE TIOMETH MHOTOMIEH Fx) y Birisai

Fix) = fix) - ¢) + rx),
Ji¢ CTeniib MHOTOWIeHa 1(x) MeHImMit Bijl crenews muorowrena f(x). Muorounen #x)
HAMMBACTHCS ocmavero. MoKia onects, mo Bl Gyb-SKHX MHOrOWICHIB /{x) Ta f{x)
MHOTOWICHH g(x) Ta #(x) ICHYIOTE 1 BH3HAUAIOTHCH C/MHUM CriocoGoM. JUIsl JUIeHHs MHO-
TOWICHA A MHOTOWICH ICHYE PABHIO JUNCHHS «KYTOM.

T puiesname
1. Posmimis storowren Flx) = x* - 26 + 3 —x - 2 na sorownen fix) = x* -

L T R R e 0 |
Tt g P -x+3

2
)
Bidnosinn: - 20 +37 -x -2+ (P -x- D -x+3)+x+1 (yr g) = -x+3, a rx)=
=110
2. Poim Ax) = &~ x + 1 naflx)
¢ 20 1008 -x 4 1
A Pra o1

2+
Bisgnoning: ' —x + 1= (@ ~x+ 1 +x~ 1)~ 2o+ 2 (yrg@e) =2 +27 — L, n(x) = -2x + 2).*
3. Tipu sixomy suaveni a Muorowien Flx) = 2¢' —x' +ax - 15 Ainwmes ua muorownci ¥+ 3 Gex
ocrani?

* 2 - Awac-15 | x+3
20 +67 - Txta+2l

—7¢ tax
=g
(a+21)x-15
~ (a+21)}+3a+63
“30-78




[image: image54.jpg]Mt Gaunno, mo r(x) = ~3a — 78. Shiano Aineuns niaGyBacTbea 63 oeTasi, 10 r(x) = 0. O, 30—
~78=0ia=-26. Bixnosiau: a=-26.*
4. Tpu awix sHasenus a 1 b Muorowien x* — 23" + ax + b ginHTLes Gea ocTati Ha MHOTOWIH ¥ — 17
X2 +ax+d 21
=0 o x=2
(at Iy + b
+2
(a+ly+b-2
M osepiany ooratty r(x) = (a + 1)¢ + b~ 2. Slxno Jinein piaGysacrics Ges ocasi, 10 1(x) = 0,
WA MAEMO CHCTENY PIBsHh.

a+1=0,
b_2=0, 107-1,5=2

Mepemipra: ¥ 27 —x+2 = (¢~ 1)x - 2) Bipnowias: a=-1,b=2.%

2.2. B fleiKuX BUNAJKAX JIICHHS «KyTOM» MOYHA 3AMIHHTH KOPOTIIIOIO MPOLEIYPOIo.

Teopena Besy' . Ocmaua 6id Oinenna sitozowrena F(x) na dsowien x - a dopienioe
Fla) (modmo pesyiemamy nidcmanosku wueia a 6 miuozounen F(x)).

* 3a o3HaveHIIM JUTCHIS 3 ocTaueio Fx) = (x—a) - g(x) + r, A r— MHOIOWIEH Hy-
IOBOTO cTenenst abo jesike Mo, TTACTARIMOW B IO PIBHICTS 3HAYEHHS X = 4, MATH-
Menmo Fla) = r, mo i norpiGuo Gyio josecti. *

Tlpmicaamn

1. Inafiti ocTay big Ainesns muorownena Fr) = 2 -~ 4x% + 6x - 3 ua awownen x - 1

* Frinno 3 Teopemoio Besy r=£(1)= 1. (SIk Gawnmo, wH OGiHINCA Ge3 AHHA <KYTOMN.)
Bismosige: 1%

2. Ilpw siKoMy 2HatenHi @ octaua Bin AN Muoroweka Fx) = 4x* - ax’ + 3x - 5 Ha msoanen
v+ 1 nopismioe 57

* 3rino 3 Teopenoro Beay F{-1)= 5, a60 ~12 ~a 5. awiakna = -17. Bignosigu 17.%

3. pasi ALICHH JISAKOTO MHOFOWIEHA Ha BO'WICH X — | BHXO/RTL 0CTa%a 3, a B pati JACHH Toro
CAMDIO MHOTOWICHA 1A ABOUIeN X~ 2 BHNOMUTL ocTaua S. Sika GyAC OCTaua B psi AUKHHA Wboro
MHOTOW/IeHa Ha TPHEIeN ¥ — 3x + 27

* Hexali iorowen Flx) — awiewse. 3rizwo 3 reopesoto Besy A1) = 3. F(2) = 5. Briauo 3 ommanen-
AN ALICHRS 3 OcTattero F{x) = (37 — 3x + 2)(x) + r(x), fie r(X) — MHOTOWIER, CTeMiHb SKOTO He BHIMI
u  ommummo.  Ovke, Fx)=(v- 1N -2)g()+ax +b.  Tenep maemo F1)=3=a+b;
12) = § = 2a + b. 3 ONepKAHCT CHETENH PIBHANL MANoMMO, 0 a = 2, b = L. Biamonian: 2x + 1. ¥

UHCIIO (L HABHBACTLCH Kopenem Mnozowrena Flx), sximo Flo) = 0. Hanpikiaz, wmeno |
¢ Kopetten MHorowtena [x) = ¥ — 6x + 5, 6o F(1) = 0,

Hacnimox i3 Teopemu Besy. [ns mozo wo6 wucio o Gwio kopenem muozoutena
(). Heodxiono i docmamibo, wob sin dinuecs na deounen X — o Ges ocmavi,

T puscanan

4. Jloneets, mo wmorounen Fx) = x” ~ o ziimirics Gea ocrasi nax - a upw 7 € N

* Mla)=d"~d" = 0 npu n & N. One, F{x) pinmmicn na x - @ Gea ocrasi, *

5. JlonecT, mo Mmorownen »* + @ me A THEA WA x — a Gex octani (a# 0)npu n & N,

* Hexalt F(x) = X" + o Toni Fa) = 24"+ 0. Omie, x = a He € Kopetient MHOrowIeHa Fx). *
6. PosieTs na MUOKHHKE MUOTOWwen x) = 2 —x ~ 51

E (1739-1783) — gpaniyssrii varesarng.




[image: image55.jpg]* F(3)= 2273~ 51=0, OTie, x = 3 — Kopitth MHOTOwieHa Fx), TToAUIMO Flx) o x — 3:
2 708 —x - 51 3

0

Orke, 28 —x — 51 = (x - 32 + 6x + 17). Muorownen 2+ + 6x + 17 aaii He posknagacten, 6o
He Mae Kopenis. Biamowian: (x—3)(2 + 6x +17). *

BIIHO, 10 38/1a4a 3HAXOUKCHI KOpEHiB MHOIOWIeHa PIBHOCHILHA 3afiadi PO3KIa-
JlarHst OO Ha MHOKHHKH.

SIKTIO Oy, O, ..., O —— TIOTAPHO Pi3Hi KopeHi Muorowiena Fx), To Flx) fimursest 6e3
OCTaYi HA KOKEH 13 JIBOUIICHIB X — Oy, X — O, ..y X — Oy, TOAI F(x) = (x — cta)(x — 02)...(x —
— tty)glx), Jie g(x) — JICAKHI MHOTOMTICH.

Teopesta. Myozounen n-20 cmenens ne modrce mant Gixouie NIk 11 KOPENis, AKWoO 6in
He € HYNb-MHO2OUIEHOM.

* JlificHo, Hexait F(x) — MHOMOWIEH 1-r0 CTETICHS, 110 HE € HYJIb-MHOIOWISHOM i Mac
1+ 1 KOPiHb — 01, 0, .., Oy, Gt Tofl FLx) = (¥ = 00 )(x = 0t2). (¥ — ) — G g(x), e
4(x) — nesuait Muorowtest. OuEBHIHO, 1O CTertih MHorowiera Flx) fopistioe n+1 +p,
Zie p— CTeriHb MHOTOWIEH g(x) (p 2 0). Ockiibit #+ | + p > . M IPHHILTH 210 TTPO-
THpiuu, *

Hacninok. Akugo mnozouren n-20 chieneis Mae Biibiue HIAC 11 KOPeNIs, mo 6iH €
HYb-AMHO20UIEHOM.

Hpnicann
7. JloseeT voronsicrs

(=), ofs-e) (x-c)e-a)
(e=aYemt) (a-tfa ) (b cXo-a)
(T3t a. b, ¢ — nonapro e piski ik coBoi0 THEA.)
* POIIHEMO MHOTOWie) APYTOrO CTereHs

)2 x-a)x-b L b)x-e; 5 (xfc!xfn)il
(c—aYo—b) (a-tYa-c} (b-cfo-a)
et MHOTOWICH Mue TpH KOpeHi: X, = a, x3 = b, X3 = ¢. OTke, Bl ¢ HyTi-MHOIOUIRHOM, 1o 1 32-
BepuIye rionenenns. *

2.3. Teopema Besy /i 3Mory 3Haitri ocTauy BiH eHHs MHOrOWIeHa Fx) Ha o~
WIEH X — @, He POGIIAH CAMOTO JIICHHS. ATl BOHA HE Hajlae MOAUIHBOCTI SHAHTH YACTKY
B/l (00 JITEHHS

HABEIEMO CXeMY /15t /UTEHEHS! MHOTOMITEHA HA /IBOUIICH, IO 3aMIHIOE JUICHHA (KyTOM)
115 cxeMa Ha3MBACTECA exemolo opuepa” .

Hexaii Flx) = agd + i + .. +a,. ¥ pesymsrati finenns Muorowiena Flx) Ha jgo-
wien (¥ &) Maeso F(x) = (x - a)g(x) + 7 jie g(x) = bod" + bid™ + . +b,,1. Onepxu-

* Vopiep B (1786-1837) — aurmiicnri Maremariie




[image: image56.jpg]Mo piBHicTs aw’ +aw! + . +a, = (c—a)bo?" + bt T+ .+ b, )+ r. Poskpusum
JYHKH B TIDABitl HACTHH L€l PIBHOCT! | NPHPIBHABIIN KOC(ILIEHTH 1PH OHAKOBHX CTe-
MEHsX X B 000X HACTHHAX, MATHMEMO: ao = by, a = by — othey (AK1m0 k= 1.2,...1). 3BijcH
OnepHMMO. O by =do 1 b = ax + abir npu k= 12,... 1. Tenep crnasiemMo TaGuuIyoO s
3100yBAHHS MHOTOWIEHa g(X) Ta r:

a a a P a

bo | by=ai+obo | br=ar oy r=ay+ by

Mpuicann
1. [opimuty muorownen F(x) = 2x* - 45 + 55 - x +2 na awowien x - 2.
* TIponeziemo AinEHTS 32 A0MOMOTOI0 cXen TopHepa (Tyr o = 2):

2 4 5 -1 2
“142:5=9 | 242.9=20

a=2 2 4+2.220

Bianosime: 26 — 4 + 5% < x4+ 2= (x— 22 4 5x 4 9) + 20, *
2. Moy saorownen F(x) = 32 — 5x'+ 20"~ + 4x — 3 ya twonsen x + 1
* Cinaziemo cxemy L'opiepa:

3 =5 2 -1 4 3
a=-1 [-3 s 10 El 15 18

Biamosiae: 3¢’ - 52 +2¢ P ade-3 -+ DB &t 108 T1x#15)-18.¢

TIpOImOCTPYEMO Ha MPUICIAi HORATISE kpamuocnti kopens. Hexait [x) = x' - 5x' + 0 -
= Tx+ 2. Ionimumo MHOroUTeH F{x) Ha ABOUIEH X — | 3a IOHOMOTOK exeMu | opHepa:

1 -5 B 4 9

=1 1 - 5 4 0

Mt Gauitmo, mo Fx) = (x = 1)(x* = 4x* + 5x = 2). Omie, ¥ = | € KopeHeM MHOrOwIeHa
(x). Ta cama cxeMa T'opiepa jiac 3MOTy TIOZUIMTH MHOFOWIEH x° — 4x° + 5x - 2 Ha mo-
wien x— 1.

1 £ 9 = 2
=1 1 ~4 5 K 0
=1 1 -3 2 o

Maemo #{x)= (x - 1)( = 3x+2). Ipogomxyiom Jimerns, 31o0ytemo Fx) = (x—
= 1Y x-2).

1 5 9 7 2
@l | - 5 2 0
a=1 | 3 2 0
a=] 1 2 0

)




[image: image57.jpg]Muorowten Flx) aimrses ma (x ~ 1), ane ue aimrses a (x - 1)%. ¥ Taxomy pasi kaxyrs,
IO YHCTO | € KopeHeM KpaTHOCT! 3 aHorowiena /4x).

HarypaisHe WHCIIO 1 HAHBACTLOS Kpamuicmio Kopens o MHOTouIeRa F(x), axmo F{x)
mHTHes: Ges octavi Ha (x - ), aie He AinHTHes: Ges octayi Ha (x — o)™

T prscaan

3. JualiTh KpATHICT Kopes ot
*Bactocyemo exemy Topiiep:

muorowena Fix) =x" - 3¢ 40 - X + 8x - 4,

1 -3 I -1 8 4
1 -1 -1 B 2 o
1 [ ) -1 0

1 3 7 13

(- 200 42 +x-1)= (r-20(7 +3x+7) + 13 - 2)%. Bignosiaw: uncio 2 ¢

KOpeHen MHorotiena Fx) Kpathoeri 2. *
4. PosiincTs 5 MHOKHHKH MuOTOwen Fx) =x* — 5x' +3x + 137 - 8 12

* Crmaneno exemny Toprepa:

1 3 13 12

1 9 4 o r
1 -7 16 12 0

1 -5 6 o

1 3 o

3 ~2¥(x-3).*
5.V mnorowteni Alx) = 2% 52 < dx - 3 aanponanw iy nijcranonky y < x4 1
* Fpavaiino, momHa saMicts ¥ winerasums y- i 20y 1) S(- 17 4y 1) -3 =207

343y -1) 507 - 2p+ 1) +4y-T=2)" - 11)7 + 20y 14, Asie B pusi BEUHKHN CIelleniB MIOTO-

“wieHa Taka TpotieNypa Gyie ZIOCHTS Tpoiskolo. Ha Aoriomory npHoaHTs cxena Fopiepa:
2 5 4 13
2 -1 n ~14
2. -9 20
2 -1l

Is wici exemH BRARO, MO Fx) =32 - To+ 11) - 14=)7(2x~9) + 20y~ 14=25" - 11y% + 20y - 14
Bianosinu: 27 - 11y* + 20y - 14, *

6. soroweni Fx) = 3x' + * — 2 - 4x - 5 saupoBaITH HiCTAHORKY ¥ = X - 2.

* Crmzeno exewy Iopriepa:

3 1 2 - s
3 7 12 20 35
3 13 38 9%
3 19 7

a=2 3 25

Bianosias Fxy =3 + 2504 + 76y + 96y + 35. ¢




[image: image58.jpg]2.4, JlMmaeThes BijKPHTHM IHTaHHs, SK 3HAHTH KOpeHi MHOToWwieHa, Y JUPATBHOMY
BUDISL e MUTAHHS POITIAIACTHCA B Kypei BIILOI ayreGpi. M HOKIKeMO, sK sHaitri
PALIOHANEHI KOPEH] MHOMOWICHA 3 PALiOHATBHUMH Koe(irieHTan

SIKIO 4HETO L € KOPEHEM MHOTOWIeHa F(x), 10 BOHO % € KOPEHeM MHOrOWIeHa
Fifx) = p - Flx), Jie p — uie umcno. mo sie AOPIBHIOE HYIO,

Slxmmo cepest koeditticHris Miorounena F{x) € JpoGH. HOTPIGHO ToMHOHHTH F(x) Ha K,
Je K — maliveriic CobIbHE KpaTHe 3HAMEHHMKIBE IMX  ApoGiB.  Hampuicta,

F(x):%x’ —%x’ +2x- %v ¥ womy Bunamxy K(2.3.4) = 12. Tozi Fi(x) = 12/(x) = 6x° —

-4+ 24x - 3.
Muorowier i3 UMK KoepitfienTany Fi(x) Mae Ti cami Koperi, 110 1 MHOTowrer Rx).
Jlari posTsfaTHMEMO JTHIE MEOTOWICHH 13 ILIHMIt KoeimienTams. Miorowres Ha-
3HBAETRCA 36edenum, SKIIO Horo c‘mpl!.m koedinient popinrioe ommng. Och npnxnn}m
ejeHny MHorowienin: x' —4x' —x -3, x*+2¢'~ x+2. Hexail Flx)=an’ +a™ +
tapxta, i ap#l, ap#0. Posrmemo amorowten Fi(v)=apt F(x)=alx"

+ajagx" 4. +aga, x+af ! a, Mo nigcranoniw p = ape Macyo Fy(y)= " +
1ag 0 a,xtag a, S(y)=y

+ay" . Aaga, y+ala, . Mu oneprani seenmii sorower Fi(y) v e

KoediienTams, IpHUOMY, AKINO B — Kopin Miorowiena Fiy), 10 m:—B~— KOl
ay
MHOrowreria Fx)

Hpuwana

=2 -3 - se+ |
*R0)=20-2¢ -2 3720 5x+ 20 1= &' 125° - 20x + 4, Towmsmm y=2x, opepiyeno
[

MHorowien Fa(y)=y* ~3y*~ 10y ¢ 4. Skmo f— xopins Muorowsiena Fiy), 10 o =5 ropis

Miorownenn Flx). *
‘TaKiM SHHOM, THAXOIGKEHITA KODEHID MIOFOAUIeIia JBOHTLES 10 BIALIYKANHA paLioHAH Kope-
5 ABe/IEHOTO MITOrOuMeH i3 Nt Koedittierrra.

Teopema. fxuo seedeniit snozounen is yinumu Koebiyienmamu mae payionansuui
KOPiHb, MO yeil Kopinb — yiile Hucno, o € dinbHuKam einbiozo wiend.
* Hexait F{x) = ¥' + @™ + ... +ay-1x +a, — The/iesmit MHOTOWIEH i3 LimiM Koedi-
LIEHTAMH, o = 2 _ joro PALIOHWILHIH KOPIHb (MOYHA BBAKATH, 1O APIG £ HECKOPOT-
9 q

wit). Toai

i 32)

(3.3)




[image: image59.jpg]Omice. MHOTOWIeH Fa(y) Mae cAuAki paioRasaiii Kopii, y = -3. Bianosimo Miotowien Flx)

; 3 by
wac camm pasiousnusti Kopin, x == BiAuoiAv: x

Saysaxennua, fono, o Muorowien Flx) Mae Taxi Aifiui Kopei x=f% L x=1-5

x=1445.

s Toro 11106 CROPOTHTH TIPOLE/YPY TepeSopy 3a exemoro [oprepa, J0BEIIRMO TEOpeMY.

Teopesa. Hexaii o — payionansiitii Kopinb 360en020 MuOZoUNENA 13 Yinumu Koegi-
yienmanu F(x) i k— yine uucno, mooi FUk) dirumses ua o — k.

* 3rizEo 3 TeopeMoio Besy

F(x)=(x—k)qlx) + F (k). (3.4)

Ockimbis (x) — 3peferHii MHOTOWIEH 13 UMK KoediLiCHTaMH, TO i g(x) — IBejie-
HUit MHOTOWISH i3 uimmMu koedimientamm. I3 pinHocri (3.4) maemo Flo) =(o—
— k) g(cr) + k), ne o — xopien, Muorowiena F(x). Omke, Flo) = 0 1 Fik) = —ga) o - k).
Ocicimskn (k) 1 g(ot) — 1 wmena, 1o F(A) TimiThes Ha o — k. *

Tpaicaaan

5. 3ualiTh paLionabI Kopemi Muorowiera Flx) < &' - 67 ~x 1 30,

* Pawioabsi Koperi cnit yKat cepen ancen £ 1, £2,+3.+5, £6.+ 10,415, £30
Cronaemo exemy Toprepa (<(1) = 24):

1 % il 30
=1 [ 5 -6 24
a1 1 El 6 %
w=3 1 B - 12
1 -3 15 [

3riaHo 3 WOFiHO ZI0REAENOI0 TEOPEMOIO, AKILO & — Kopilth MiOrowneNs Fx), To wncio A1) = 24
2UNHTLCA HA o4 ~ 1. TAKHM HHOM, KOpEHAMH «mpeTenayioTs» Gyt wena -1, 2, -2, 3, -3, 5, -5. Hayun
2 34 exenoio Topiepa, Gaunso, mo ~1 i 2 He € Kopeusw, a A(2) = 12. OTike, AKo  — Kopiith
storowsena Fx), o 12 Aimurben Ha o ~ 2. JUMIACTLCS MepemipiTH TpH wsem: -2, 3 Ta 5. 3i cxeni
Topiiepa Maewo: Fx) = (x + 2)( ~ & + 15) = (v + 2)(¢~ 3)(x - 5). Binmonisn: x € {-2,3; 5).

SIx Gysle noKasaHo Jani, Y pANi BUIIAJKIB 3a JOTOMOTOIO IUTYMHHX IIPHFAOMIB YI4ETECS
IHaMTH BCi AificHi KOPEHi MHOTOWISHA 3 /UHCHIHMK KoedilieHTaMH.

Bupasu

132 2011ONOFO10 AineHia KYToN HOLIHTH Mitor Onett FLx) i wiorusen )

Q) Fx) -‘1 S =x-2,6)F(x) = 2x‘ oo sxel, /(; ?-x

) Fx) = 3x* + 20t - 2t +x 6, ) =x' 4+ 2+ 20 ) M) = 52 A+ 2 1, fln) = F k2

2. Tlpi AxoMy 2aveisi a Mnorowien F(x) = 4 - 20 + ax - 8 zimumecs wa x + 2 Ges ocraui?

3. TMpw sxux suavenx @ i b muorownen fx) = x' - 30 +3x° + ax + b AUMTBCA HA MHOrOWICH
fix) =57 = x + 2 Ges ocrani?

4. 3uaitru a, b, ¢, upn Akwx uorowren Fx) = 2x' — ax® + bx 4 ¢ ginwThea Ha x + 2 Ges octaui, a n
pasi fiisenns na X - 1 Mae B ocTasi x.

5. uniiTH ocTauy Bix Aieni:

) Mmorownena Fx) = 2 — 3¢ - +x+4 nax -2





[image: image60.jpg]I piBHOf

1(3.2) Maemo p" = —gM, jie M — [iesike IHiIe uMeno. 3BijicH SCHO, 1o p" Ji-
JMTheA HA g, AJie 38 YMOBOIO p i g B3MEMHO NpOCTi, 60 ApI6 L Heckoporim. Ok,
g

q =1 1. Tenep i3 pisrocti (3.3) maemo a,(+ 1) = —pl, sie L — aesxe wine ymcno. Termep
SICHO, IO @), AUTMTLCS Ha p. Omie, o =—:—l — UiIe YMEIIO, IO € AUIBHUKOM BUILHOIO
WieHa ap. *

Tpuicann

2. 3ualiTi paLIORAILET Kopexi MHorowiena Flx) = x* — 20 - 5x + 6.

* STxit0 Uel MHOTOWIEH MAC PATIOHATHITHH KOpilth. TO e — 11 WHEO, 1O & MABHEKOM YHCA 6.
Ore, panioHaBHi KOpelHi JANOTO MHOTOWICHA G HIYKATH cepest ukcen + 1, £2. +3, £6. Crmaemo
cxemy [opiepa:

1 2 -5 6
a=1 1 -1 -6 0

Taxun tHHOM, F¥) = (x— 1) ~x — 6)= (¥~ 1)(x + 2)(x ~ 3). Binnosinn:x € {-2;1:3}.*
3, BualiTH PaLONATLHI KOpeHi MHOroWieHa Fx) = x° — 4x° + 2x - 3.
* PanioNaLii Kopetti MHOro'wIeHa 1z LIyKaTH cepen cen & 1, + 3. Cxanemo cxemy Topiepa:

[ = 2 3
@1 ! 3 1 4
I 5 i 10
1 -1 -1 -6
1 -7 3 -n

Mt Gartumo, 10 Koute i3 BRAJAHKN UHCE He NIAXOAHTS. BiAnonian: MHOTOWIH He Mac pattio-
HATBHAY KopeHiB. *

4. 3ualiTH panionabii Kopeni Muorousiena Flx) = 2 —x* ~ 14x - 12.

# 1A% OUEpIKAMESA JBEIEHOTO MHOTOWISH] OMHOKHMO Muorowien Fx) wa 2% Fy(x)=2%Fx) =
=& — 4x* - 562 — 48. Moknazento 2x = y. Toni Fx(y) =" ~ * ~ 28y - 48, Uneno 48 mae Gararo fis-
wikin: £ 1, £2, £3, £4, £6, 8, £12, $16, +24, +48. Momyk xopens 3 cxemoro opHepa Moke
BRABHTHCA SA0BTHM;

1 -1 28 a8
1 0 76
1 -2 2
1 1 100
=2 1 -3 -
=3 | 2 2 114
=3 1 4 16 u

3i cxem BEANO, MO Fa(y) = (v + 3)0" 4y - 16). Tpuunen y* - 4y - 16 mae ippastionassui Kopeui
n=2-2f5my,=2+2{5.





[image: image61.jpg]6) Muorounenta F(x) = 3¢’ - 20! + ¥~ ¥ 4 642 max +3;
B) MHorowneHa FTx) = 4x* + 2% — 6x +2 max-4.
6. TIpw suoMy sHAYCHHI @ OCTaua B AiNCHHS MHOTOWIeHa Fx) = 32— ax’ + 2% —dx +2 ma x +2
nopisitioe 27
7.'Y pasi AN ACAKOTO MHOFOWICIA Ha ABOYACH X + | BHNO/IHTS 0CTa%a 2, & B pasi ALTeHHs Toro
CAMORD MHOTOWIRHA Ha X — 3 BMXONT) ocTaua 1. Sika Gyle 0CTA%A B pati AUICHIDE LLOIO MHOTOWICHA
wa TpRunen X° - 20— 37
8. JoBecTi, 110 NPH HATYPRILOMY HETIAPHOMY A MEOTOWIeH X" + o nimics wa x + a Gea octavi
9. JlosecT, Mo TIPA HATYPILHOMY TIapHOMY 7 MBOTOWIeH X" — o FUHTHES HA x + a Gea ocTavi.
10. PoskiiacT Ha MEOKHHKH MHOTOWIGHH:
)% -2 - 5x+6; 6)x' +28° —dx' - Tx +2; B) P 13x-12; 1) 2 4 X7 - Bx—4;
)3 -4+ 7x-2,
11. JlosecTn rorommicn,
“(r B c)M(x-c)(q-a)
(a=b)a=<) " (b=cb-a)
(tnema a, b. ¢ NONAPHO He pisni).
12. 3uaiiny KpatHics Kopens:
a) @ = 2 miorousena x* - 12x + 16; 6) & =~1 muorowiena x* — 65° - 8x - 3;
) &= 1 muorowsena x* - 2x' - 2* + 8 - Tx+2.
13. Y mnorowneni [{x) 5a0poBaATH NiACTANOBKY: '
a) Fx)=4¢ — 6% +3x -4, y=x-2; 6)Ax) =3 -2 =X -x+3, y=x+1
14. 3ualfTh pamionanLit Kopeni MuoroTeiD:
a)x’ -5 4 3x49; 6)2x' -+ 5x+3; B)6r + - Ta 1 2
D& 20438 - Ser P 42
e)a' - x — 28— 20x + 48; €)'+ 2 — 25¢° - 26+ 120.
15. Poaw'snari pinioinis, suafiluosius cuodaTky I paiiouambi Kopeti:
a)x’ +6x7 + 20~ 15=0; 6)2* - 2%~ 9x+4=0; ) 6X + 2~ Tx+2=0;
r)10x* + 1328 - 8¢ - 4x 4 1=0.

Eoa)eb)
(e-a)e=b)

+e

§1.1. a) fix) OAN=242 MAO=3x"+187+39x+30. 2. a)fix)+
+g) =68 ~ 55 — 13 6) /1) - g(x) = 2" — 57 +3x - 2; B)/0)- gx) =&Y ~ ' +28 -7+ x|

5 a) @P-x e 1P +x-1), 6) (F+ 20~ 6)F - Re+24) w) (- 1¥(P-x+3) 6 .4:»%-. E=v§.
7,68+ Sx+5).

§2.1 a)x 1= (- 2)07 + 201 4) 49 6) Fx) = )28~ x - 3)- B + 1; ) Flx) = fx)3x +
+2)~ & -6x" - 3x- 100 1) Fx)=fx)5x-9x +9) + 11x~19, 2. a=-24. 3. b=-2.

1 a=9%, b1, c:1%. 5. ) 10: 6) 997 5) 266. 6. a= 8 7. ~%x+l%. 10, 8) (-

—2) +x-3) 6) (x+2)' -dx+ 1) B) (xr Dx+ 3)e-4)% 1) @+ )+ 22 1) Gx-
S IXE -x+2) 12, ) 2; 6) 3: ) 4. 13. a) 4p° + I8 + 27+ 10, 6) 3y* - 14)° + 237 17y + 8,

14, ) xei-1; 3 6) x=—%, W) ,=§_ =1 xe{l

i 20 g opeui wenac

42
e)x € {~4: -2; 11 6}; €) xe {-5; -3; 2; 4}. 15. a) xy = -5, xU::'tz—‘/ﬁ;s)x.=4. n=-1%42;
1 —1: 417 1 1 —1£45
D L 3 BEsm R




[image: image62.jpg]Tema 4. IOYATKOBI BIOMOCTI PO ®YHKIIL

§ 1. Muoxnuu, Housirrs Gynxuii

L1 [Tig Mnodcunoio PosyMiloTh Gyfib-sKY CYKYIHICTD, 00 €/HAHHA JIOBUILHHX 00’ €KTIB,
1WQ NPH UBOMY HASHBAIOTHCH ereMenmamit Ymeopenol numu mwodcunu, 3amic a € M
O3Hayac, o a © eleMeHToM MHOAMIM M. Slmo a He € eneMerroM Muoxuts M, To u-
myts: @ ¢ M. MHoXuHa, [0 He MICTHTDL XKOJHOTO TeMeHTa, HAIMBACTLCA NOpodCHboI
MHONCUHOIO | TIOTHAMACTECA CUMBOTOM @), MHOKIHA, efeMerTamit sKoi ¢ uncra abo mpo-
MIKKH YHCIIOBOT OC1, HATMBAETHCH UNCT080I0 MHONCUNOW0. SIKIIO MHONKHHA MICTHTEH HeGa-
FET0 e/IeMEHTIB, IX MOXKHa BKasary y GirypHux ayxkax: M= {a, b, ¢, n}, A= {3; 7. 16}.
Slianto MuoNHHA A MicTHTL Gararo eemenTis, i mossavaios Tak: A = {x | P(x)}, xe P(x)
BKa3ye Ha BIACTHBICTD KOKHOTO 3 eleMertip Muoxomm A. Hanpuionan, A = {x|x=3k] —
MHOXHHA BCIX X Hmcen, MO AUTLeS Ha 3 B= {x|x - 1 <0} — smoxuna Beix
PO3B’AIKiB HepiBHOCTI X° — | < 0. 3pmuaiio, B = [~1: 1]. 3posymino, mo Tak camo Mowua
NO3HAYATH H MHOKHEM, IO MicTSTh HeOarato ejementi. Hampuknay, C= {x| ;o
—1 =0} — MHOXHHA PO’ S3KiB piBHsERs X — | = 0, 70610 C = {~1: 1},

1.2. 110 KOMIHIE SICMEHT MHOKHHH A € eeMEHTOM MioXHIH B, To MuokuHa A Ha-
IMBACTBCA niOMHovcunolo Mionuim B. TToanauaetees e Tak: A < B. Hanpuknaz, sxio
A= {x|x=2n—1} (MuonoHa HENAPHUX HATYPATLHHX "Hcen), N — MHONIHA HATYpaIb-
1o wmcerr, o A < N; axamo Ay = {2, 4; 6}, 4= {1:2, 3; 4 6}, 0.4, < A, [0; 1) < [0; 1] i
Tt 3a3HAUMMO, 10 Ut BavmBuX MuosaH N, Z, Q, R, Axi posrmajamics B temi 1, ma-
10th Micre cripimomentt: N Z < Q < R. [TopoxHi MHOKMHA € THIMHOKHHOIO GY/ib-
AKOI MHOKHEM 38 O3HaUCHHAM. STKIIO BOJHOMAC BHKOHYIOTE-
ca cripBiguoments A € B i B A, 10 KaKyTb, 1O MHOMKH-
un A i B sbiraiorses: 4 = B

1.3. 06 eonamman yuoxum A i B (puc. 4.1) Hammaetees
MHOKHHA (' yCIX THX | TUILKH THX elleMeHTIB, 4KI Halexann,
Noua 6 o i3 Muoyi 4, B, o nosuaactied tax: C=AUB,

AHAIONUHO 00 €/HAHHAM KUIBKOX MHONMMH Ay,
HATMBAETHCH MHOKMHA C YCIX THX 1 TUIBKH THX €
mo  HaleKars Xoua 6 ommif i3 IMX  MHONGL

=4, Uy U~ UA,, a0 c:@\,l,

O’ CAUAHHA HECKIHYCHHOT [OCI0BHOCTI  MAOKHE é
A, Ay, ..., Ay, ... nosnavaeTsen Tak: C =14, /4
P

Hepepizom Mao¥aH A 1 B (puc. 4.2) HASHBAETECS MHO-
suHa C X yeix cnimbamx enementin: C = A (8. Ilepepizom
KUIBKOX MHOXHH A1, Aa, ..., A, Hasupaersess MuoxuHa C ix Puc.4.2





[image: image63.jpg]yeix CriBHIX eneverTis, 100 HoFBETR Tak: C = A; AN~ (An 860C= (14, . Tepe-
=1

i3 HECKIUCHHOY TIOGITLIOBHOCT] MHORHH A, Az, .., Ay ... HosHavAETRCA TaK: C = (14,
i

Hpuicaan
1A={1;2:3 4 5}, B= {2 3 6}. O6'cananun muonwn AUB = {1; 2; 3; 4; 5; 6}, nepepis

3233, nepepis AN B =@,

1), B=(1/2: 2). O6"cnmasns momus A U B = 0; 2]: nepepis A (18 = (1/2: 1). 3
A A3 4 B= (o U@ + ). O6 cmmanna srokui AUB =(-: + =)= R, nepepis

ANB={-3:-1)U(2:4).

8.4, = (- 1), & N. O QUi uax MHOXHH -5:5). (J4, =R. nepepin (14, =(~1:1),

1.4. Pyuryicio HRIMBACTLCA BIMOBLIHICTH, TIPH SKil KOKHOMY elIeMEHTY X i3 MHOKH-
HH D BUNTOBINAE ASAKHI TIeBHIH ¢TIEMEHT y 13 MHOXKUHH £, Hesaneua 3MIHHA X Ha3uBae-
THS AP2VMENNION, A BETHHHA Y — GYHKIIE.

Tlpu 1poMy MEOKIHY D HABMBAIOTE ofnacmio eusnaenns Qyukyil i NOIHATAIOTH Tak:
D(f). 3amc fxg) = yo 03HAMAE, WO ETEMEHTY Xo € D BiJToBiTac eneMenT vy € E. Muom-
Ha, MO CKIAJAETLES 3 YCiX elleMenTiB f{x), fe x € D, HAIMBACTLCS oBrachio 3Hauens
byt | TosHAuaETLCs Tak: B(f). STiano D(7) Ta F(f) — MCIOB MHOKMHM, TO (yHiatis
HAIMBAETBOA wueno6o10. JIari POSIIIATHMEMO JTHIle WHCIIOBT (yHKilii. UHCIoBOO (hyHK-
LWiCo 3 0GIACTIO BHIHAMEHHS [) HA3MBACTLCK BUNIOBLAMICTE, TPH SKiM KOXHOMY MCITY
x € D Bi/moBiac Jese LUTKOM 03HAUEHE HHCIO V.

Orike, 3 OJHOTO GOKY, C/IOBO ghyiKyis O3HAYAE BIJTIOBIIHICT, NP SIKif KOXKHOMY X
BIZTOBIJIA€ TICRHE y, A 3 JPYroro — (IYHKIIEI0 Ha3uBatoTh =eio y(fx)). Tousime Hasusa-
TH Y SHAUERHAM (yHRYIL [y ToHIL X.

Hpuxaaan

1.y=3x - 2. x € [-1; 3). O6nacr, susnavenus () = [-1: 3). Obaacts suauens L(f) = [-5; 7).

2. fx) = 3x - 2. Ockigugm 06AACTL JMINK X He BKXIANH0, IPUPOIHO OGMACTIO BusHadewyn ywkiti
DBWKATH MHOKHHY BCIX JHaMeHb MIHOT X. AW AKKX LI BIAMOBHICT, Mae 3mict. OKe, ¥ AAHOMY
sunagey D(f) = (- . + o). Jlerko Gaummm, wo F(f) = (- %0; + ). Inaiiaemo snatenin pyukuii npu

\iTsKOX 3HaneHHX aprysenTa: 1) =3 - 1 -2 = 1 f0)= 2, f-1) =5, /(l) g
o

5
142

x uepes y: x = Sly —— 2. 3wicn wrano, wo E(f) = (~e; 0) U (0; 4 o). Juadinemo ananera gynkuii npu
neskuX smavenmax x: )(0) = 5/2 = 2,5, p(2)=5/4, ya-2)=5/a.

3 y= Tyr D(f) = (- o0: ~2) U (-2: + ). Jlan suaxokenns o6uacti suaens £(f) Brpasimo

1.5. lpone/ieMo iBi B3AEMHO TIEPrICH/MKYISPHi tpsivi (pue. 4.3). Koxkry 3 HUX pos-
MISAATHMEMO SIK “MeiioBy Bich. Criibia touka O TPIMAX € HonamKam eioniKy Ha KOXHIR
i3 max. Halfuacrime o/(MHHIEHI BIAPI3KH HA IAX 0CAX GepyTh PIBHUMM, All¢ BOHH MOXYTH
GyTi 1 pissuMi. L1 NpsMi YTBOPIOIOTH CHCTEMY KOODIHHAT 1 HAHBAIOTECS KOOPOUNAMHU-
Mu ocamu. Topusontainbha Bich Ox HABMBACTLCH eicero abeyue, 8 BepTMKATEHA Oy —
siccio opdunam. Koiua mapa MHCHUX uMcen BUMOBIfAE JEAKIH TOMIL KOOPMHATHOL




[image: image64.jpg]TUIONGHH, | HABNAKM — KOXHA TOMKA KOOP/IMHATHOI TDIO-
TUTMHA Ma€ CBOIO Tiapy koopwHaT. Oci KoOpAMHAT po3GuBa-
10Th KOOP/IMHATHY IUIONMHY HA HOTHPH Keéadpanmu (cami
0Ci He HATIKATH KBAIPAHTAM).

Yei Touku 3 KoopIMHATAMH (X, ¥) POIMINIEH] B Mepiuo-
My KBajpanti, sKmo x>0, y> 0, y upyromy, sio x < 0,
v>0, y TpetsoMy, Km0 x <0, y<0, y YerseproMy, SKuI0
x>0,y<0.

Tpagpixont dhvnkyii y = fix) y Bubpanii cuereMi Koop-
JMHAT HATABACTLCS MHOAMHA BCIX THX i JMINE THX TOHOK
A(x, ), 151 SKHX BHKOHYETCA PIBHICTH v = flx), x € D(f).

11{06 noGyaysar rpadix (ysii, Tpe6a 3HatH Ti Biac-
THBOCT, @ 3HAYMTE, JOCILIHMTH (YHKIUIO 3a IEBHOIO CXe-
MoK (1po 1 HruveThes B Temi 13). Hecknapi rpadixi
GyyioTs 3a Toukamu (puc. 4.4). Hampuioiay, BLIOMO, 10
rpadikom mHifHo pyriuii y = 2x — | € npava (puc. 4.4).
OcKiIbKH NPAMA  UTKOM BHIHAMACTBCS J(BOMA  CBOIMM
TOMKAMH, CKITAJIa€MO TaGIIHUKY:

x 0 1
I EE

13 wiei raGmiaxut BrgHO, 1o Towi A(0; 1) Ta B(1; 1) srexwars Ha npsimii. Orie, 1psi-
Ma AB — wyxamiii rpaix. 3asuaumo, mo noGyaysari rpadi dyHKul 10 Toukax Ge3
JIOCHTJDKEHHS BIACTHBOCTEH (DYHKIL, AKILO GyTH TOMHHMH, HE MOKHA.

Oproronansia npoekuis rpadixa QyHkuii na pich Ox gae yIBICHHS 1IPo 001aCTb BUi-
iHaueHHs, a Ha Bick Oy — 11po oGiacTs Havens miei gynkiii. Touxa neperuny rpadika
ysuii f{x) i3 Biccio Ox Mae Koopmsary (x; 0), a 3 Biceio Oy — (0; f0)).

1.6. Ui Toro 106 sazary Qysxuiio £, tpeGa;

1) BeranonuTy oSmacTh D(f) pronavuents Gymiii,

2) 3a/1aTH 3KOH BITOBLIHOCT, 3 SKHM [Ulst KOXHOIO X € D(/) SHANO[HTHMEMO MHCIIO V.
OcHoBHi €110COGH 3a/IaHHS LLOTO JAKOHY: AHATITHMHMI, IpadivHmi, TaGmuMHmiA | ciropec-
HUi

Ananimyunuit cnocic — sagaumst gyatii opmyioio, 3 Kol BUAHO, AKi Ollepalyli Tpe-
Ga BHKOHATH Ta/l 3HAYSHHAM aPIyMEHTY X, 100 3Hal1i1 BIATIOBI/IHE 3HAYCHHS Y.

Hanpugnat, QyHrigi

y=3x-1y Sz, =22
xS
3ajjaHi AHAIITHYHIM CIIOCOGOM.

Tpaghivnuit cnoci6 sapans GYHKIUT Monsrae B Tomy,
mo naerbes rpadik dymaui. Hanpioan, na puc. 4.5
JoGpakerio rpadik gesxoi ymKii y = fx), 3 AKOrO BHJ-
Ho, wo D(f) = [-2: 3], B(f) = [-1: 3/2). Bascmumun € nyin-
1 «araTiy rpadik, To6T0 BCTAHOBMIOBATH BIACTHBICTS Pag 45





[image: image65.jpg]Bupasu
1. 3uaiitn A U B 1a AN B, sxo;
a)d= 2 0: 2,3}, B={1;2:3, 4} 6) A= [0:2], B=[3; 4], m) A= {234}, B=(5 6 7).
DA=[-33).8=L0U: 1)
2. 3WIATH MHOKHIH 32 JOTOMOTOIO BEiX TX CIEMEHTIB:
QM =fx|x +1=0}6)d = {x]|x' -5 +6=0}; ) B= {x|¥ +2=0).
3. JazATH MHOKHIH 32 TOTOMO 010 YHCIOBH IPOMEKKIE:

@) A= {x|3x- 1205 6)B= (x| 1-x~ 2 205 8)C = {x||x—4 | <2} 1) u:{ql 5; <0}
xF
4, Binowo, o 4 B Tlowecrw, mo A UB = Bra A5 = A
5.4, = [0: Ui}, ze € N. 3mafiru: a) U4, 10 fm: 6) (4, m4;
i el el

6. Jlonecru epacenst st A 1B =4, 104 < B.
7. Jano ynkuiso y = 4 — 3x. obyaysary rpadik wwici dynkui. Inaiimn: a) muowmi D) 1a £():

oo, 1)

8. Jlaso dysxuiio y = ﬁ . Buaitri: a) Miosin D) 1a £(7); 6) A1), A0), A2) A et
2

9. Bualima obmacti sHIMANCHi ynKIi:

2 =0 )= =YLy o7 w0 109

J‘/:tz’ & f)=\F+x-12 o) f(x)= (ﬁ~ﬁ]x'; #) f(x)=Vr=3 +i-x.

10. u vowe Gy kphBa, 506pakena Ha pre. 4.9, rpadikoM ASAKOT yKLii?

11. Haspatw kopewi Ta anaxu ysxitii, rpadix sxoi nano na pac. 4.10. 3naiim we wieh dyswuii
D(fy K.

12. ToGyysam rpachixa drymxiii:
a)y=[1-3cf6)y=[1 -2 0)y=|signx|: r)y=sign|
13. Jlonec ToToiocTi: a) x = | x | sign x; 6) | sign x | = sign | x |

1)y = [signx]; e) y = sign [x].

¥ y
-1,5

T ) OO U I . i |

Puc. 4.9 Puc. 4.10




[image: image66.jpg]d)ynxu.m 3a ii rpadikod. Hanpukiaj, is puc. 4.5 BHIHO, IO AaHa (YHKIS MAae eIHHUi
1, 3poctae Ha Beilf obuacTi BusHaventss, fx) < 0 mpu x € | 1), >0
mpu x € (-1:3]

Tpadiuno PYHKIIIO 3a/a10Th T/, KOTH AHATITHYHMIA CIIOCIG 3aCTOCYBATH BAKKO (G0
HEMOTHRO). Ha NpakTHil YacTo BUXOPHCTOBYIOTE NPWIajM (eleKrpokapiorpad, Gapo-
rpad Ta iK.).

TaGmuupuni cnoci6 saanns Gyl MONArae B TOMY, IO CKIAAIOTH TaGIHINO i3 JBOX
PAUIKIB. Y BEPXHBOMY PAJIKY 3AIHCYIOTE JHAUCHHS APIYMCHTY, B HIDKHEOMY ~— Bi/[TOB1 e
JHAMeHHs (yHKLL:

x 0 | 2 3 2 |

¥ 1 2 3 1 4 u

VY uiit raGuuiy 3agama Gyuxins £ g axoi D) = {=2; =13 00 13 2: 3}, E(f) = {-2;
=13 0. 15 3. 4}. Shauo muoxuua D(f) HecKinveHHa, TO QYHKIUIO [ TaGiHMHMM CHIOCO-
GOM 3a1aTH HEMOKIHRO. Y ILOMY BHIANKY GepyTh Garato 3HaueHn apryMeHty i BH-
KOPHCTOBYIOTH JIEAKI BIAACTHBOCTI (DYHKIH (HAUPHKIAA, ¥ pasi KOPHCTYBAHHS TabIu-
LUTMH JTOTapudiMin).

Puc. 4.6 Pue. 4.7

Crosecnun cnocib sajaris GyHKUIT NOIArac B TOMY, 10 3AKOH BiITOBIANOCT] 34aCTh-
A coBar. Bigomy dymxutito f{x) = | x | 3aza101h CIOBECHHM CHOCOGOM:

[ x npu x20,
“1-x nps x<0.

Hasegiemo e npukitaM Takux (yrkuiit. Oysago
fix) = sign x (MHTAETHCH «CHIHYM X0) 38/IAI0Th CITOBEC-
HHM CTI0CO60M:

1 npu x>0,
signx=1 0 npu x=0,
~1 mpu x<0.

Oynkiio fx) = [x] (uina wacrima x) sapaom
CITIOBECHHM CTIOCOBOM: IiNa YACTHHA JIHCHOro umMena
X — He HalibUTBIIE iTe YHCIIO, MO He TIRPERHIIYE X.
Hanpuxnage {2, 3]1= 2: [-1,8] = -2. Ha puc. 4648
[OKA3AHO TPAMIKH X (yHKIHH

.




[image: image67.jpg]§ 2. 3aranpni BracTHBoOCTi Gy

2.1. Sliano oGnacts, BHsHauCHHs (yHKIL f{x) CHMETPHYHA Bi/IHOCHO TIOUATKY KOOP/H-
HAT i BUKOHYETHCS PIBHICTD f{~ X) = f{x), TO Taka QyHKiis HasHBacTbe naproio. Tipuiam
napHuX GyHKIH: a) y = X, n € Z, 6)y = | x|,B) y = cos x.

Sliane ofiacTs BriHaveHks GYHKINT flx) CHMETPHIHA BiHOCHO TMOYATKY KOOPAHHAT i
BHKOHYETLOSE PIBHICTS f{— x) = — flx), To Taka (yHKuis HAMBACTLCS Henapror. TTpuknam

x

Henaprux pyHKui: a)y =", n € Z;6)y=sinx. p) y= ]
¥

Brierumocs, Hanpuiiaj, mo gymans fx) = HenapHa. OGIACTL BU3HAYCHHS

x4+
Qyntii D(f) = (- «; + c0) CHMETPHYEA BIHOCHO TIOYATKY KoOp/HHAT. KpiM Toro,
-x —x

/(*1)=(*——- ==slx).

41 X+l
OTe, 3riH0 3 O3HACHHAM Jlana (pYHKLS HenapHa.
Tenep poscmteso gy = ! . Otiacrs wovasenna gyt DY) = (-2 DU
+00) HECHMETPHYHA BUIHOCHO TOMATKY Kooptar. O, Jiata QyKiis Hl TapHA, i Heriapua,

Hexati f{x) = x* + x. OBnacts sussavesst Gyrxiii D(f) = R cHMeTpHYHA BiHOCHO Tio-
qatky xoopamuar. Kpis 1oro, fl-x) = (- x)’ + (- x). Sk BHIHO, %0/Ha 3 piBHOCTEH

S=x) = fix), fi- x) = - fix) He BuKoHyeTHes. OToKe, AaHa (YHKILS He HAIEKHTH Hi {0 Nap- -
HUX, Hi j{0 HerapHuX. Taki QyHKIil HA3UBATHMEMO Hecumentpunumu.

Hexaii ouru A(x; fix)) 1 Ai(—x; fl- x)) nexars Ha rpadyiky rmapHoi QyHKil. OcKinbKi
ymKuia mapHa, 10 f{- x) = flx) i 4\(=x, f{x)). Le osHauae, mp Touku A Ta A; cHMETpHUHI
Bi/HOCHO oCi opHat. Orrke, Tpadik TAPHOT (GYHKLUT — wUe Tinis, CHMETPHYHA BiIHOCHO
OCi O/MHAL. AHAIONTYHO BCTAHOBHMO, 1110 TPAiX HenapHoi (yHKIii — Lie JHid, cHMeT-
PHHA BLHOCHO II0YATKY KOOP/MHAT.

2.2. Gymxgia flx) spoctac Ha MHoywMRI M, o uin Gymp-sIand umeen xi, %y i3 wiei
MHOKHHMH TAKHX, IO X| < X2, CIIPABDKYETECA HEPIBHICTE f{x)) < flx2).

Dynkiis fx) Cliajae Ha MHORMED M., SKITI0 JUB OY)(b-AKHX HCEIT X[, X2 13 LieT MHOKH-
HH TAKKX, 11O Xy < X2, CHPaBDKYEThes HEpiBHicTh flx)) > flxz).

DyHKLsE, 110 3pocrac a0 Cla4ae Ha MK MHOMHHI, HASMBACTLCA MOHOMOKKOK Ha
L MHOMMHI.

Mpnsaamn

1. JocATHTH Ha MOHOTORHiCTS (ymKitiio fix) = 4x + 1.

* D(f) = (~eo; + o). Hexall %) < x3, Toti flxa) — fix1) = 4(x; - x1) > 0. Omke, flxa) > fiz1).
BiAnonis: dymiis 3poctac ua beifl o6aacT pusnavenis. &

2. JlocHiHTH Ha MOHOTORKICTS i /(x)=’—"i, xe(2;+e)
ra
* Hexaii 2 < x, < x5 Maeno
%43 543 3(5-35)
) F(m)e e e 2 g,
I ) S a3
Ouke, flvz) < fln). Binmosias: ynxuis cnaac. *




[image: image68.jpg]Cxmaging Qyuii Z0C/11DKYIOTD 33 JOTIOMOrolo TIOXITHOf (JuB. Temy 13)

2.3. Dynxilis f{x) HAIMBACTLCS OGMeNCeHO 26epxy HA JIesIKit MHOXHMHI P, SKINO icHye
umeno M rake, mo fix) < M i Gyte-axkoro x € P

Dyukinis f{x) Ha3HBacThCs ofivedcenolo 3nizy Ha MuONMHI P, Ko icHye uHero m Ta-
ke, o f{x) 2 mr st Gyb-sikoro x € P

Dynxuia f{x) HasuBaeTbes ofmedncenoro Ha mioxcuni P, SKINO icnyiors wueta m i M
Taxi, mo m < f{x) < M mua Gym-axoro x € P.

Hanpikna)t: a) QyHxiist y = sin x 0GMekKeHa Ha BCifk qMCoBiA oci, Go —1 <sinx< 1,
pu Gym-sikomy x & R; 6) (yniis y = - x* oGMekeHa 38epXy Ha Beilt uHCioBilt oci, 6o
—x* <0 npu x € R; B) pynxuiss y = 1/x oGMexena 3unsy Ha Mo P = (0; + ), 6o
1x20mpuxeP.

SIKIO pYHKIS oOMeskeHa Ha JIeAKii MHOKHHL, TO i rpadik NeKHTH MK rOpH3OH-
TATHHUMH IPIMUME V= m Ta y = M (puc. 4.11).

y
2 ¢
& s o vy
m o7 2y 4«

Puc. 4.11 Puc.4.12

> o«

A/ﬂ

o

2.4. Hexait dymxuis f{x) Mae Taky RIACTHBICTH: SKIO X1, ¥ € D(f) i X1 #x, T0
fixi) # fixa). Tpriorazon taxol dyrkii Moxe Gyru Gymb-sika MomotorHa ywxuist. Toxi
icrye QyHiIis @(v), Axa XoxHOMY y € F(f) CTaBMTS y Bi/WOBIHICTS Take X, wo fx) = .
1la ¢ymxuis Hasupactess obeprerolo jo ymkuii £ 3posymino, mo D(¢)=E() 1
E(@)=D{f). Ha pic. 4,12 1okasano rpacix (YHKIL £, 110 CKIa)A€TECS 3 /B0 Biapiskis: AB Ta
CD, npisomy A(1; 3), B2, 4), C(3; 2), D(4; 1). Otuacts suasavermst () = [1; 2] U 3; 4],
obnacts sHaueHb A(f) = [1: 2] U [3; 4], xoxmomy yo € E(f) Bi/OBLIAC LJIKOM [€BHE 3HA-
yeHHi Xo € D(f). 3epHiTh yBary Ha Te, 1o A (yHKILS He € MOHOTOHHOI. [list Toro mos
Jana QymKiis Maza oGepHeHy, HEOGXiTHO i JOCTATHBO, MOG Gy/b-Sika TOPU3OHTAIBHA
TPAMA NePeTHHAA 1i rpadik He GUIbIIE SK B OHIM ToUIH.

Trkomi MOJKHA LicTarH oBepHeny GYHKIIIO, 3a/1aHy aHATITHIHO.

Sliago Tovxa 7(a; b) HameAuTh rpadixy QyHKUL £, 10 TouKa P(b; a) nanciwTy rpadiky
obepieriol yrkiLii. Posrmsmemo puc. 4.13. Hexat 74 L Oy, PB L Ox. [lpsvokyti Tpi-
kytHuki OAT | OBP pisni 3a jmoma kateramu, (T4 = PB = a, OA = OB = b). Omxe,
OT = OP, 10610 Tpuxyrank OTP pisoGepeisit. Horo GicexTpuca mexuts 1a npamii
v =2x. Ockinbku GicekTpHca PiBHOGEAPEHOIO TPHKYTHHKA € OJHOMACHO HOFO BHCOTOIO 1
Meianolo, TouKH T i P cMeTprHi BiHOCHO nipamoi v = x. Le, y cBOIO uepry. ozfadae,
1110 rpachikit AN Ta 0GepHEHOT (YHKILIH CHMETPHUHI BLHOCHO NPAMOT ¥ = x.

B





[image: image69.jpg]Puc. 4.13 Puc. 4.14
Omke, st rpadix QYKL CHMETPHUHI BiJHOCHO HPAMOT ¥ = ¥, TO BOHA 0GepHeHa
cama jio cebe. Takoko, Hanpukitag, ¢ gyuxuia v = 1/x.
Ha puc. 4.14 nokasano 1padix mox B3acyuo obepreruy (yxuift v=vx—1 1a
y=d+1, xe[0;+w)

M puscaan
1. 3uatri yuiirio, obeprey 1o it y = 4x - 1.

* Bupasumo x vepes y: = "“L]. FasiUMBLIN Ternep X HA Y Ta Y HA X, M:cmn)':xTH. ynxuii

y=dx-1m y= *T” BAEMHO 0Gepieni. *

2. Juatitn dysmatiio, obepiieny 10 bynkuii 3

Y43 o x+3
S JaMiHHBI X Ha Y T2y X, Mo y =

* Bupasiio x tiepes y:

. Orke, hymxitia

x-1

x+3
22 ¢ oeprienoro 70 cebe. *
o

2.5. Hexait sajtano uncosi (yrrtii fTa g Taxi, mo £(g) < D(f). Posrmsmemo dymatiio
P, a2 Oyb-AKOMY o € D(g) craBuTs y BATOBIAHICTS nCio fg(x)). Lia ymkaist Hasmpa-
ETBCS CRMAdeR0N0 | TIOBHAMAETHES Tak: (p(x) = flg(x)), Jie g HAMBAETHCH eHYmpiuHbOI0, 2
S — s08nimunvorn PyHKUiEW.

Hpucaaan

1. Venopuru crmaeni dymiuii fg(x)) Ta g(f(x)), axmo g(x) =

* Maewo /(g(x))=

. g 7(x)=1

"1 Orke, fle(x) # 2(Ax). *

-

x+l

(v x) +1
2. Yrmopwri cnaeny dynkiito fig(x)), axuo, g(x)=r+1, f) = 1.

* Macwo @(x) = (g(x)) = ( 1) 1= x. Omte, () =x, x € [1; + ), 60 D(g) = [1; + ).




[image: image70.jpg]Jaysaxumo, mo flg(x)) = x, x € D(g), konn fi g — viacmuo obepueni pynkuii. *
3. Jlawo cxnazeny dyukitito @(x) = va*  x-+1. Busauwn siryrpiumio T soniumio Gyt

* Butyrpituss dymxaia g(x) = & ~x -+ 1, sopmimex dymsin /()= . *

2.6. TNMokaxemo, ax Gyfysatyu rpadiki (yHIIUA 33 JONOMOTOIO MEOMETPHYHIX Tiepe-
TBOPEHE

1. STkuo rpaik pyruii v = f{x) MapajeibHO NepeHecTy Ha BCTAHL ¢ 110 oci Oy, To
ictanemo rpadix Qyiuatii v = a + fx) (puc. 4.15). Jliticno, kouaa Torka A(x. v) rpapika
yHkigi f{x) BHACTIJIOK TAKOI'O TEPEHECCHHS MEPENOJMTE Y ToUKY A’ (x; a + v).

2. Slxmo rpadnk dyrkini X) HapajieIbHO NEPEHECTH HA BICTAHb @ 110 oct Ox, To
Jucraemo rpaik dysriii y = fx - a) (puc. 4.16). Jlificro, koxma Touxa A(x, y) rpadixa
yHKIgi f{x) BHACHIZOK TAKOIO NEPEHECEHHA TIEPEXOMHTE Y TOMKY A’ (¥ +a; ), 110 Hare-
surh rpadixy ymkuii y = fix - a).

Puc. 417 Puc. 4.18

3. Slkmto rpadik (yHKiLii ¥ = f{x) 300pazuty cumerpurmo oci Ox, To gicTatiemo rpadix
i y = — fx) (prc. 4.17). Kowwa Touxa ACx; v) rpadixa dyscii f{x) Mae cuverpimy
TouKy A" (x; — ), Mo HaTeRuTh rpadiky gy y = - f{x).

4, STk rpadix pyrKi y = fx) 306paity caMeTpItHO oci Oy, T0 Aictanemo rpadix
yrxagi v = - ) (puc. 4.18). Kowa Touka A(x; v) rpadia ymii y = fix) mae cumer-
prUIy TOUKY A’ (- X ). MO HANexKuTs rpadiky GyHKILii v = f- x).

5. Opnary Todok rpadika dyHriii y = kfx) (k> 0) B k pasis Ginbiie opMHAT Bijl-
HoBi X TotOK Ipadika y = f(x). OTxe, 106 noGyxyBaTH rpadix dyikuii y = kflx), Tpeda





[image: image71.jpg]OpAMHATY KoXHOT TOUKH rpacdixa y = fx) 36imbumTH B k pasis (smano k> 1) aGo smeHmmHTH
B 1/k pasis (sixuto 0 < k< 1). Slkuo & < 0, 1o criouarky Gy;tyiors rpadix dyrkaii y = - fx)
(mepeTBopeHst 3), a NOTIM OPAMHATY KOKHOI TOMKH 3GLIBIIYIOTH (460 3MeHmyIOTs) B | A |
pasis. Ha pric. 4.19 nokasano cylinsHOIO fikielo rpadix Gpymkrii y = 2/(x), Mripuxooo —
ymuii y = flx)

Puc.4.19 Puc. 4.20

6. Slxmo rouxa A(x; y) rpadika dymkiii y = flx) nepexomrs y 1ouxy A(kx; y)
(k> 0), 10 Bona norazac Ha rpadix Ppymxuii y = fx/k). Omie, 36UIBLIKBILM abeurcy
KOWHOT TouKy rpadika Gyukuii y = flx) B k pasis (k> 1), gicranemo rpadix dyrxuii
y=fk). Sxmo x yiami 0 <k < 1, To aGCLMCH TOOK 3IMEHILYIOTHCH B k pasin. Ha
pHc. 4.20 nokasaHo CyHLTRHOK MiHiclo rpaik dynkuil y = f[2x) i Urpuxonow —
yrnii y = flx)

7. 11106 noGyzysatw rpadix pyruii

y=lrl= {,%))', i) o

Tpeba i Ges smitm Ti wacTwiu rpadika, e fx) 20, a Ti yacTHHM rpadika, me
fix) < 0, 306pazimi cimetpiumo oci Ox (pre. 4.21).

8. Dynxutist y = (| x [) mapua, 10670 f{] x ) = flx) ipK x 2 0, a Tomy rpadixom dymxii
¥=fi| x|) € uacrima rpadika pymKuii y = fx), Mo IHAXOMMTECH NpaBopyY Bix oci Oy, a
TAKOK JTiHiS, CHMETPHYHA JI0 1€l YACTHHH BIIHOCHO oci Oy (pue. 4.22).

yefiin)

ylftal

o
}\T-f/(ll

Puo 491 Puc 477





[image: image72.jpg]Npukaan
Tobyaysurw rpadix dymei y= in 2 J|

* 11106 noGyuysims padik dymkasii y =x+ 2. nepenecemo rpadix ki y=x a wi o
i B0 30w oci Ox. Jlai nepertecento rpadpik diynnil =X+ 2 1 TpH ommAI BUM3 BIONK

oci Oy, mo nicratu rpadix pymuii = y/x+2 - 3. Hapeiri nizo6paskmo cHMETPRANO BiTHOSHO oci
Ox 1y uactumty rpadyika. mo neaH™s wix wiccio Ox (phe. 4.23) *

Bupasu

1. focninums ua mapuicts Gywkuiic a) y=x|xk 6) y=x+|xh B) y=r=r) y=rsinx

ny xmx—.c)yz“l:, y=l-my=1-x-2
3=

2. @ywuii fi(x) a f3(x) napui, npweiosy D(f7) = Xf3). Jlonecti, mo ymiiti fi(r) £ /(). /i(2) * /5(x)
TaKoK napii,

3. ®ynxuil fi(x) T fH(x) Henaphi, npruomy D(fi) = D). Mosectn, mo dyHkuii fi(x) - () T
i)+ fa(x) mapai, a pymeti £i(x)  f2x) 70 i(x) - fo(x) nemapi.

4. @ynxuis fi(x) napua, a f4(x) nenapna, nputiosy D(f) = D(f). Hosects, uio hymwuii fi(x) - fa(x)
w £y (x):f2 (x) nemapui.

5. Ipadix (yskuii f(x) oumeTpuai piauocuo npavoi x = a. Jlonects, mo fx) = 24 ~x).

6. Tpadix (ymiui f(x) crmeTpuwzali pinocko Touks A(a; b). Jlosectn, mo flx) + 12a —x) = 2b.

7. Janucatw QyuKuilo, obepueny o mamol 8) y=5-3n 6) y=r’-2 xe[0; +w)

25+

W y= ; ) y=vx =1 1) y=y2x+3.

2x-

8. Jamncarw comgeny dymio y =) AKmo: 2) gr) =2+ 1, f(x)=%: 6 gx)=
=Vx+1, f(x)=x+3; 8) g =sinx, fr) =2
9 Jawo flx) = x*+ x. g(x)=x+1. Posw'marm pivusmus g(fx)) = 2




[image: image73.jpg]Ha puc. 4.26 noxasammit rpapix dysxuii y = kv npu k< 0. OOnacTs BEIHAYCHHS
D(y) = R; dynxutis venapha; y = 0 npu x = 0, v <0 npu x> 0; y> 0 npu x < 0; dysxuiis
clajae Ha BCii OG/IacTi BHUINANEHHS.

DyHKILA y = kx + b HAIMBaETHCA niniinoro. | padix wiel GyHKii oiepHyeTLCS i3 Tpa-
(bixa (yHKIHT y = kx IUIIXOM NAPAIEILHOTO 3CYBY HA BEKTOP E((k b). Ha puc. 427 noxa-
3ano rpadiku pyrxuifiy = 2xiy=2x—lmay=-xiy=—x+1.

Bimkac THTAHES, YW OMACYIOTH TIOCTIMHI Ta
niHiFn QYR Gyb-SKy TIPAMY HA KOOPIMHATHIH
iionpui? Busmiserses, mo ui. Beprixansua npa-
Ma He € rpadikoM #omHoT (veki, Skio epri-
KalbHa NPAMA TIPOXOMUTL depes Touky A(e; 0) oci
Ox, T0 3a O3HAYSHHAM BOHA Mae piBHsHHS x = ¢. Ha
puc. 4.28 noxazano npaMi x = -2 T1a ¥ = 4.

Mpuraann
1. i eirmh Towka A(-2; 4) ua npasill y = -2x + 27
* 3(-2)=6. Orae, Towkn A He MEKHTL na MPAMIA.

Bianonia: e iexuts. *
2. Juaiiri pintrsns npavioi AB, axito A(1; 1), B(4; 2). Puc. 428
* Hexait pinmsmns npavoi AB y=kx b, Tosi
1) =1=k + b, y(4)=2 = 4k + b. 11 CHCTeMM pinmns.
{ kib=1

dk+b=2

—— % . Bianosin

3
3. U neans rowki A(-3; ~1), B(L: 1)i C(3; 4) ua o npani?

* Hexail npava AB mac pinusitna y = kx + b, Tomi /(-3
TeNIH piiHL

=k +b. I3 cue-

=-1=-3k+b y1)=

3k +b
k+b=1

1 1 3.1
—x+—. Ockumkn p(3)= —+—#4,
U722 }(] 2.2

aXopHMo0, 1o k = b % _ Ore, npava AB wac pisisnss

10 TouKa € He AeKHTS A NpANiH AB. Bianosias: we nexary, *
4. Touk A(-3; -2), B(-1, 3), C(1: 4) i D(3; ~1) € bepmmuam woTpHKyTHHKa ABCD. uatith Ko~
OPAHIATH TOYKH NepETHHY JATOHAIeH K0T HOTHPHKY THHK.
* Hexaity = kyx + by — pimomi npsavioi AC. Macwo cuetemy pintisis
{—31.-, +h=-2,

o+ = 4,

s

ik &, O, npaa AC wac pisngis y =§x+—.

Hexali y = kx + by — pinsns upssiol BD. Maewo chetenry pisiish
k4= 3
3kt =-1,

Witk ks = -1, b3 = 2. Ok, npania BD Mac pisssnsy = ~x + 2,




[image: image74.jpg]§ 3. Mocriiina ra xiniiina pynxuii

3.1. locmitinolo HasMBacThest GYHKILS BUALY ¥ = ¢, Jie ¢ — Jieaxe JuiicHe umeno. 06-
nacrs Bushadenns D(y) = R. Oyukiis napna, 6o w(-x)=Wx) = ¢. OOmACTs IHaYeHb
E(y) = {c}. OGracTs 3HaYeH) CKIIaAAETLCS 3 O/HOIO YMCTA €.

Ipaixom (yHKINT € rOPA3OHTATEHA NPFMA, IO TPOXOHMTH Hepes Touky (U; ¢). Sximo
¢=0, y=0, rpadixom dyuxuii € sice Ox. Ha puc. 4.24 nokasano rpadiku dysxuiit y = 1

¥ Y Yeke(k20)

2 10 1 2 «x 0 1 x

Puc. 4.24 Puc. 425

3.2. Oyniatis y = kx HAMBacTLest npavoro nponopyianicmio. Ha pue. 4.25 nokasami
rpadix miei GyrKini, sico k> 0, OGnacts su3savensn D(v) = R; (yHkiis Henapha; y = 0
npax =0,y > 0npux> 0,y < 0mpux < 0; pyHxia 3pocrac Ha Bei oGnacTi BAHAMSHIA.
BuGepemo ma rpadiky dymknii y = kv Touxy A(1; k). I'padik yrsopioe i3 gofarniyM na-
mpaMion oci Ox KyT o [3 TpukyTHIKa 041 Maemo
ALk
7

Benuuina k Ha3HBaCTHCA Kymosum Koeitfienman NIPAMOT, 10 BNIOBLIAE PIBHAHHIO
y=k«.

TeoMerpir it 3MICT KyToBoro koedilieTa k — L TaHreHe Kyra Haxi1y IpaMof 3 pi-
BHSHHAM y = kx JI0 JIOJATHOTO HaNpsMKy oci Ox.

y=kx(k<Q) Y

g

Puc 426 Puc. 427




[image: image75.jpg]1A% SHANOKENHA KOODIMHAT TONKH NepeTHIY it OHUIEH HOTHPHKYTIAKY POSE'SKEMO CHETeMY

pinsans
Ao
23
|

spiakn x=-, y=21. Biamowizn: x=-1, y=21. *
aee e § 2 5

3.3. TloGynyemo rpadix dymwuii v = | x+ 1 [+ |x=3 |+ x-2
PO3KPHBAIOUH SHAEHHS MOZYTIB HA PI3HIX NPOMIKAX, OEPARHMO

Puc. 4.29

Ha, BepmukH AKol NAIOTh aGoukeH ¥ = -3 Ta x = | Ta opunaTH 1(-3)

y=x+2

% SKIO x<~l,
y=4 x+2, gxmo -1<x<3,
3x-4, sxmo 3<x.

Ha puc. 429 noxasammii rpadik gamoi
yrmcuii. Lleit rpadik ckiagaeTnest 3 gsox
mpomeris i Biapiska. Tomy yHKitis HasHBae-
THCA KYEKOGO-MIHITIHOIO.

Tokazemo npoctvii cnoci6  noGylosn
rpacika KyCKOBO-1iHIFHOL (pyHK1Lii

Mpukaan

1. ToGynysarw rpadix ymukuii y =[x +3 |+
+lx=1]+x-1.

+ Hainemo TOuKH, 1 AKHX MOAYJTi ZOpIBHIOIOTH
Hyio, KyroBuK. Y AQHOMY BHNQAKY € ABi KyTobi
oK x = -3 1a x = 1, I'padiixom (ymui ¢ rama-
0. (1) = 4. Orie, manana-

rpadyix Mae i mepumie: AC-3; 0) T B(L, 4). LUt SHAXOLMMO 2adenn hyHKii B Toukax —4 Ta 2, o
He nekaTh Ha npowKy [-3; 1): 3(-4) = 1, (2) = 7. Omake, Tomw C(—4; 1) D(2: 7) newars ua wyxa-

nowy rpadixy. Ha pic. 430 siokazanuli rpadsix aamof yskui, *

Hexaii xi, xy, ..., X — aGCIHCH KyTOBHX TOUOK
KYCKOBO-TTIHIFHOT (YHKL, TpHdoMy ¥ < x<.. <
<ok Toni st moGynosy rpacixa miei ki TpeGa
sHalTH k + 2 Towas: Ai(xi;, flx)), Ax(xs; fixa)), -
A fixe) ma A, fxo)) i Apilxees, fixen), ne
Xo<Xy, & Xy > Xk Y BHINCHABEEHOMY TPHKTaN
ymmaLiss Mae Bl KyTOBI TOMKH, ToMy Gya0 3HAR-
JieHo HoTupH Touxi: A, B, C, D (puc. 4.30).

M prscaan

2. MoGynypamu rpadix dymkuii y =[x+ 2|+ x| -
k-1l

.

ToBi ToukH ByRKLIT Xy = -2, x3= 0, x3 = 1
J02)= 1000~ L 3(1) = 4 e, Bepiumy Aastasiol, wo &

KoMy, aHANOMATLCA B TowKax A(-2: 1), B0 1),
C(1; 4). Jlasi swaxonmo }-3)=0, (2
D(-3; 0) m B2, 5) nesams na rpadisy.
0wk 4, B, C, D, I Gyayeno rpadix (prc. 4.31). *

Y
Ei D
6
5
4 As
3,
2
¢ 1
A
P
B
Orie, TOUKH el a2
onosioroio
Puc. 430




[image: image76.jpg]Poanavemo 1oysosy rpabika dywagi y=
= | flx) |+ kx + b, ze fix) — KyckoBo-mimiina Qynk-
st Kyropi ouxu dyymai f{x) € TakoX KyTOBHMH
ToukaMH QyHKIHT y. KpiM Toro. kopeHi (yHkitii
Jix) € kyroBumE TouKamMu PyHKLil y. Orke, Bpa-
XOBYIOUH, IO y — TaKoXk KYCKOBO-TiHifiHa fyHk-
s 101 KYTOBI TOMKM JIerko 3HaiTH, rpaik miei
(pywKiuii MosHa MoGyAyBaTH Tak caMo, K i rpadix
e flx).

Mpuknan
3.ToGyaysarw  rpadix  dymkuii v |1-[1-)1+

Hpe+2)-x+1 Puc. 431

* Criowatxy nobyayewo rpabix gymkuii f(x)=1-[1-+|x+2| Boun mac asi xyrowi rown:
=2 7ax = 1. Tocnionto awaxommo f-2) = -2. (1) = 4, -3) = -2, f(2) = 4. 3a TOMOMOTOI0 To%OK
A(-2;-2), B(1; 4), C(-3; ~2) Ta D(2; 4) Gynyemo rpadix pymwuit £(x) =1=[1-x|+[c+2| (prc. 432)
3 rpadpixa BARO, WO YK fix) Mae MR Kopilt, 1O eKHTE A HpONERKY (-2; 1), [iph x € (-2; 1)
flx) = 2 + 2. Omace, 2t +2 = 0. 3pitcH = —1 — cuuiniil Kopitth yHKILT /(x). TaKHM THHOM, GyHKA
¥ Mac TpH KyTomi Touka: x =2, % =1 Tax = 1. MocainonHo Maemo }(-2) =1 -3 +0 | +2+1=5:
W1 =2 )(1) = 4 1-3) = 6 3a Toukamu A(-2: 5), B(-1: 2), C(1; 4). D(-3; 6) 1a E(2. 3)

Gyayemo rpadik dymiai y Jx+ 2” —x+1 (prc. 4.33). *

3310 ?}JJ\

Puc. 432 Pre. 4.33

Bnpacu
1. UK IPOXONHTE psMa y = 2 + | Hepes NOYATOK KoopiHHaT?

2. Inaiir pissss npsivoi AB, axuo: a) A(L: 2), B(3; 0); 6) A(-2: 3), B(1; 3, 8).A(1; 1), B(1: 5).
3. Un neam, ousn AG-3; -2), B0; 1) C: 2) na omifl npavidt?

4. B AKHX TOUKAX NepeTHHAC KOOPANNATH 0ci npsva y = 4x — 27

S. Fualt i TOUKY NeperHiry MPAMAX Y = 3x ~ | Tay =2 —x.

6. ST posTamonani npavi: a)y = 3x - 2 Tay =35 +1,6)y = 4x - 21ay=5 207




[image: image77.jpg]7. Beplitiin HOTHPHKYTHHKR SHANOMATHER B TouKaxX A(~4; ~2), B(-1; 5), C(2; 2), D(5; ~2). Inaiimy
KOODIHHATH TONKH NEPETHAY AT OAIeH H0THPHKY THIK:,
8. Un KNS TOMK NEPCTHIY IPAMKX y = 33— 2 Ta y = 2x + | ua npsmii y — x7
9. HpH AKX Wattenna & i b 1ouKa AC 1) € TOIKOIO nepeTity IPAMHY 3 = ko + 2 Tay = 3x - b7
10. Jlonecrs, o Toun A(1: 2), B(3: 0), C(3; ~2), D(0: 1) ¢ nepuraanss 1panexii.
XU+ |X 16 y= 20— 1 [+#x+ Lim)y=|x+4|-

12 TioGyaysarm rpadix ymwaii » =[x+ 1| =[] +.x

13. Jonects, 1o Ao KyeKomo-Aikifiia dyHKLis focarac naiiMenmoro (ao naiiGLbmoro) Ha-
SIS, TO 11e TATEHILSA AOCATACTLSH B KyTORif ToW

§ 4. Knapparinuna Qpyuxnis

4.1. Oymatis By y = ax’ + bx + ¢, zie a, b, ¢ — dikcovaui ucia, puomy a = 0,
HASMBAETRCS Keaopamuynor. IHIuA 1i naspa — xeadpamnuil mpuinen.

HalmpocTimoio PIsHOBHARICTIO KsaapaTverol yskitii € (yukiis v = x*. Bowa mac
Taki gractBoeri: 1) D(v) = R; 2) gynxuia napua; 3) npu x=0 p=0, npu x#0 y>0;
4) pu x € (= 01 0) (pytist crazae, ipi x € (0; ) — 3poctac: 5) npu x = 0 dysKrist Mac
RaifMeHIIe 3HaYEH, IO IOPIBHIOE HyIo.

¥
yex?

4

3

2

b

4 2 x

Puc. 434 Pre. 435

Ha pc. 4.34 noxasaimtit rpadik dymkuii y = x*. Ly KpHna nasmsacrses napadoioio
Bepumina napaGom sHaxomuThest B Tourt O(0; 0), a fi BiTke Hanpsiswieni sropy, napaGona
Mae Bick cAMeTpii — npsiMy x = 0 (aGo Bich Oy).

Tpaci Gymuii y = a¥* (a > 0) onepyerses 3 rpadixa (yskui y = ¥ nuisixom 36U
OP/IMHATH KOKHOT TOUKY Ipadhika B @ pasip (AKINO a > 1) aGo IMeHICHHS el op/HHATH B
a pasis (st 0 < a < 1). Ha puc. 4.35 nokasani rpadixu dyieuiit y=2x"Ta y = %x]

Slkimo # a <0, 10 MojkHa criouatky noOyayBary rpadik (ynkii v=|a|x’, a norim
IUFCHATH OCHORY CHMETPITo BiHoCHo oci Ox. Ha puc. 4.36 nokasani rpadix dynkuiit

e gua B 1y





[image: image78.jpg]Busmigerses, mo rpaik  dymkini v = ax’ +
+bx + ¢ MOXHA OICPXKATH 3a JIOTIOMOTOIO NapaNeiib-
Horo 3cyBy rpaixa pynxuii y = ax’. 3asHawumo, mo

2 b\ b -dac .
v=ax’ +bx+c=a| x+— | -————. Takum -
2a 4a
b b -4
HoM, y=a(x—xof —m, fe xo = Gind
2a 4a

Terep sicko, 1o Tpadik dymiadi y= =ax’ +bx + ¢ MokHA
JicTai 3 rpadika GyHKI ¥ = ax’ IIISNOM NAPAIETBHON
“cyBy Ha Bekop e (x5 —m)

Mpuxang
1. TloByyna rpaix ity = 5* - 2x ~ 2.

[Mykanwit rpagix onepayerson 3 tpadika pynxi
Jonomororo mapwneastoro eysy ma sextop e(1.-3), win
nokasai 1a puc. 437, %

Ha npaxruui rpadix kpaaparidoi GyHKiii MoxHa
moGypysatd  Tak: 1) smaifri  Bepummy napaGonu

b dac-b : £,
Al ==t —— | 2) NpOBECTH Bich CHMETPIT MmyKa-
2a 4a

S b
Hoi  napaGomg — OpAMY 3 PIBHSHHAM X = Fa5
2a
3) BpaxoByiowH 3Hak Crapmioro koediricHTa a, TOGYAY-
BaTH rpadik 3a TOUKAMH.

Puc. 437

Tipuwman
2. ToGynysary rpacix dynuii y = 2 + dx 1

* ¥ faHomy BHNAIKY @ =2, b =4, ¢ = ~1. OTke, Xg = % =1, p=p-1)=2-4

3-3) - pepuna napaGonn. Tpsva x = ~1 — vicy cumerpii apaGomm.
ChnaneMo TabAKy OKPEME 3HAuEHL, yHKILi:

x -1 [

¥ 3 1 1 s L

Towkw B(0; ~1), C(-2: ~1), IX(1: 5). E(-3; 5) sieskars ma rpadpixy sk, TLiawio eiryioun ix sa
Jomoworoi0 ek, oepiyemo mpadix dyikuii. Ockitkn a =2 >0, Bitks napaboTd manpswieni
nropy (pic. 4.38), *

3. Ha napaGoni y = ax* + bx nexam, toukn A(-2: 1) 1 BC: -1). Inaittuaib,
*3 ymou BHIIMBAE, MO Y(-2) = 1, 8 (3) = 1. CXnuiaemo CHCTENY piBuAIL

da=-2b= 1,
9a+3h=~1,




[image: image79.jpg]30
” 4. JuaiTH PiBHAIA KBAIDATHOO TPHLIEHA, SIKLLO Ha HOro
Y7207 Hhxe1 padivy ey o AC-; S, B(O; -1), C(2: 3,

*  Hoxall ssanmpaTHwif  Tpmwien  wac  pismums
y=a thy+c BUXONA4H 3 YMOBH, MAcMO }(-3) = -5,
H0) = ~1.3(2) = 3. FpiicH TUCTACMO CHOTeMy piBtisih
9a~3b+

o
i " da+2b+c= 3,
¢ 2 26
i =—,b=—, c=-1L Bignosigs: =
i 0=, b= anowias:
=238 e
15 15
Prc. 4.38 THA 4ac JOGII/KEHHS KBaJpPaTHOO TpH4ileHA

y=ar’+br+c BOKIMBY poTh Bimirpac Bupas
D=b?~4ac, Mo HAIMBAETECH duckpuninanmon mpuwiena. POSIIAHEMO THATAHHA po
iCHYBAHES T4 SHAXODKEHHS KOPEHIB KBAJ[PATHOTO TPUHIICH. '

Hexait y = 0. PiBusinis ax’ + by + ¢ =0, fie a# 0, uasmpactres xsadpamuun. Jlomto-
MO OGH/IBI MACTUHM PiBHIIA Ha 4a 1i otpuMaemo 4a +dabx + dac = 0. Jlonamo i
Bingtiveno b § onepucnno da’x’ + dabx + b — b7 + dac = 0, 4o’ + dabx + b= b — dac,
(2ax+b)* = D. Tertep Maemo Tpi BHITAIKH.

1. fhano D < 0, piBHsHHA HE Ma€ KOPeHiB

5 & b b
2. Slximo DD = 0, piBHSHHA Mae € I4HUl KOPIFE (460 JBOKPATIMIH KOPIL) ¥ = !
2a

” -JD
3. Slkwo D> 0, 10 2ax+b= +4/D 1 pisusinist Mae Jpa Kopewi: x,:hz—m
a

5. Ciinvks KOpeHiB JUICKHO Bil IHAUCHHA NAPAMETPH p MAC KBAXDATHME Tpawien y = 20°
—px+2?

*a=2, b=-p, c=2, omke D=p*—16. Slxmo p’ - 16 <0, 10610 —4 <p <4, xopenin Hemac
(napaGoa, wo € rpadikom TpHINEHa, postamonana Bume oci Ox); Ao p* ~ 16 = 0, 1060 p =+ 4,
fcmye oz1un Kopish (napaGosa JoTHKaeTCR 210 0ci Ox); Ao ° — 16 > 0, 10610 p < 4 a6o p > 4, icuye
1Ba KopeHi (Mapatona nepeTuHac sick Ox y ABOX ToUKAX). *

Poarmiiiemo MHTAHIA PO B3aEMHE POITALIYBAHHA TIPAMOI Ta napaGomi. SlcHo, mo
Oy/tb-fKa BEPTHKATLHA MPAMA NepeTHHac apabomy B o/t oL,
Hexaii € npava y = px + ¢ Ta napaGona y = ax’ + bx + ¢. CIaAeMO CHCTEMY PiBHSHI,

V=pr+q.
y=ax’ +bx+c.




[image: image80.jpg]Bpineu MacMo ax’ +bx+c=px+ g, a60 ax’+ (b - pyx+c—-q=0. Onepkane Kpaapatse
piBHsHHS Mae uCKpuMiEaRT D = (b — p)} ~ 4a(c ~ ). Terep MaEMo TPH BHTIAKH.

1. D < 0, abo (b - p)’ <4alc — g). Poss’s3kip nemae. [Tpama i napaGona He nepety-
HAIOTHCS.

2. D=0, 460 (b - p)* = 4a(c - q). lenye et poss’ssox. Tpsva i napacona MaroTs
CMHy Cribtbiry Touky. Hesepruxanbiia nipsama, dka Mae 3 TapaGonoio €Uy CIbHY TOUKY,
HA3MBAETECS JOMUYHOI0 00 napabonu.

3. D>0, a6o (b—p)* > 4a(c - g). Ienye 1pa poss’ssku. Tpsva i napabona MaroTs 1Bi
CIIUTLHI TOKH.

Ome, IpsiMa | NapaGola MOXKYTH MATH OJHY, /iBi CIILIbHI TOYKH aG0 30BCIM HE MATH
CHUTBHIX TOYOK.

Hpukaann
6. Tlpn sxomy sWasemsi napaMerpa @ mpaMa y =2x -3a JoTHKAcTECS 0 napaomn
:
y=2rx-12
* Maemo a=b =1, ¢=-1,p=2, g =-3a. Posrmmemo nupas D = (b - p)* — da(c — g) = (1-2)° -
4-1(-1+3a)=5- 124 Sxmo npsMa A0TMKACTRCA 710 NapaBomm, To D=0, wigku 5 12a=0 i

5 5
= Bianonias:nph a=—.*
12 1

7. Tlpu sixoMy auavemsi napameTpa | npsMa ¥ = X OTHKACTECH 0 Hapabon y = 26 +x + 1?7
* Maewo a=2, b=1,¢=1, p=1, q=0. Ore, D = (b~ p)} ~ dac - q) = (1 - 17 - 4 2~ 0) =81
Sto TpAMA AOTHKAETICA 10 MapaGow, To D = 0, awik £ = 0. Bianosias: apu =0, *

Jaypamenns. Jlerko wimyKaTa i Touky Aomaky. Tak, y npEKmzi 6 mpu a=% e
5 v
»=2x=3 romusacrics no napaGom y = £+~ 1. pivuamun £ 3~ 1 ﬂlx-% E——

#ox+t=0ix=1. Onxe rouxa momary A(l;-i).
4 2 2’4

'V npuxnagi 7 npu [ = 0 napaGona y = 22* + X IOTHKAETHC 710 pamoi y = x. 3 pissmis 27 +x=x
maxomumo, o x = 0. OTke, Touka ZoTHKy O(0; 0).

8. 3uaiTh PIBHAHAA CHLILHON OTHUINOT ZIBOX MapaGor: y
TAKOK TOMKH ZIOTHKY.

* Hexail pBRARNS CHLILHOT 1OTHIHOT ¥ = P + 4. 3ATHIIEMO YMOBH JOTHKY MPAMOI 10 KOHOT 3
11apaGoT | OEPRUMO CHOTEMY PIBHAHE

(2-#) ~4-1:(2-q)=0. 65 {pf-‘*ﬂ“q
—41{3=g)=0. " | +4prag=8.

2

wiH p:%, q= %. PiBuaia mykanof npamol y =%x+%. Teriep 3uafizieMo TouKH 2oTHKY. I3

+2x+2 T y=x*-2x+3. InaiiTi

cictenst pinnsis

Maeno x= 7%. y=%. Ooee, npaa Romxaeméa zo nepmol napabam 5 Towi .4( = 15]

CHeTeNH pinm
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s 3
O 00 PSS

1pyTof napaGorm B Toum u(’ 33).

123 .5 33
Bianosias: y=2 x4 B(‘,“J. A(

9. Momwaia o napaGomu y=x* —3x— 1 npoxoms
epes 10Ky A(~1; ~6). SuaitTi piskss wiel foTwunor.

* Hexall myKama JOTHWHNA Mae DINHAHEA y=px g
OcKibkH BOHA NPOXOTHTH tepes Touxy A(-1; -6), T
Puc, 439 ~6=-p+q Bpaxosyiown WO yMOBY, @ TIKOK YMOBY
OTHY IPAAOT 10 NAPAGOITH, MAENO CHCTEMY piBrunit,

(-3-p) -41(-1-0)=0. 5, {p +6p+dg=
~ptq= +9==6,

asiaknp = 1. g = 5,a60p ~ 11.q = 17 Bianosias: y=x-5,a60y = ~11x - 17.*
10. ToGy:tysari rpadix dyiuii y=x° +x + | ¥ 1]
* PoSKpHBAIOH JHAUSHIA MOLYA, MACMO

y= 26t tal ammo x<1 g x>1.
x+1, sxmo -1€x<1

Tpacpix hymscuii noxasarmid ma pic. 4.39. *

Bopasu
1. MoSyaysaru rpaibix ymiuii: a) y =x* + x+ 1;6) = 26" —x— ; B)y =~ # 2x + 1

2. Ha napaGogi y = 2+ + ax + b newars Touxs A(-3; 0), B(1; 2), 3nadimaa i b,

3. 3ualiTh DIBHIHKA KBAAPATHOTO TPHWICHa, AKWO Ha Horo rpadixy femams ToukH

2 2
A©0: %), B(1:0), C@3; =
(0: 3% 30150), € i

zxmy:kun-mpusomy:séu.ly

4. UM SKHTH TOTK NIEpeTURY NPAMII

5. Tlpi nkoMy 3HAYeHHi @ IPAMi Y= 2XTa =X + ¢ TEPETHRAIOTES Ha NapaGozi y = x* — Zx +3?

6. CKiTbkH Kopenip SaeaO Bin NpaMeTpa p Ma€ KApATHH TPHWIRH: 8) =X - px +4;
6)y=pc’-3x+2,8)y=3"-x+4p?

7. Tlpi AKOMY sHatenti @ npsma y = ax + | AOTHKACTECS 20 NapaGomH y = 5 —x + 27

8. lpi AKOMY SHAUCHE] @ NPAMA Y = aX + 2 NOTHKACTESS 0 NApaGomy. —ax+3?

9. 3naliTi pisuamms cnimuOi A0THYAOT ABOX napaGor: y =x° —2x + 1 1a y = — 1. Jnakiru raxok
“ToH OTHKY.

10. Jlonecti, mo mapabomt y = 2 —x — I may = - b - | He MAIOTE CTIILHOT A0THYHOT.

11, Jlomiing 110 napaGoam y - x* + 2x - 2 nposouts depes 1ouky A(L: 0). 3ualith pishamma nie
0THAHOI | TOUKY AoTHRY

12. TTo6ytyarw rpadpis drymkuii: a) y = 2 + x| - 1.6)y -~ |2 -4] -x+ 2





[image: image82.jpg]§ 5. ApoGoso-niniiina pymkuis

k 5
5.1. Dyuxins y=5. K k # 0, hasusactees obepuenoio nponopyInKicntio.

Ha pric. 440 nowasasust tpadbi yas y = - rpi k> 0. Ochos maacusocti gy
X

Taxi: 1) D) = (=903 0)U(0; + ), 2) dymatia verapia; 3) mpu x>0 >0, npi x <0 y<0;
4) Ha xoxHOMY 3 IPOMINKID (— o0, 0) Ta (0; + c0) yrKuix ciiazae; EKCTPEMYMIB HEMae.

Puc. 4.40 Puc 441

Ha puc. 441 nokasammit rpagix ¢yrmeii y:i mpu k < 0. OCHOBHI BIACTHBOCTI
x

i Taxi: 1) () = (=<, 0) U (0; + e 2) dhynsatist wemapria; 3) mpyt x <0 > 0, npu x>0
< 0; 4) Ha KOKHOMY 3 TPOMDIKIB (~ 92, 0) Ta (0; +90) (hYHKIIS! 3OCTAE, CKCTPEMYMIB HEMAC.
DYHKILIS MAE /1B ACHMITIOTH — BePTHKATTHHY — Bick Oy Ta TOPHIORTAIbHY — Bich OX.

[TpsiMa, 1O Mac PIBHSHES X = G, HASHBACTHCS BEPMIUKATBHOIO acumnmomoio Tpajika
ysai ffx). SKIO 1% GY/B-FKOMO JOMATHONO HHCIA ( iCHYE Heo € > (} Take, 1o 3 yMoB
a-e<x<a+e, x#a Bumsac Hepisicts |fx)|> 1. Shano x maGmwkacthest Ko 0,

k
Juaderns QyHKuii y = 5 (k # 0) cTaroTh SIK 3aBIOHO BETHKMMK 10 MOYTIO. OTKe, NMpsi-

Ma x = 0 (Bich Oy) — BEPTHKATBHA aCHMITTOTA Tpachika 00CPHEHOT MPONOPLIHHOCTI.
Tipsiva v = b HASBAETECS. 2opusonmansuoo acusmmonoio tpadixa gy fx) na

+ 00, SIKIIO 18t GyAb-$kOro JAOJIATHORO MHCITA £ iCHYE JIOJIATHE \HCHO | Take, [0 3 YMOBH

x> 1 BHILIABAC HEPIBHICTS | f{x) — b | < &. SIKmo x — + o0, MOAYTL PISHHIL MK FHAYCHEHS-

- k
My (YHKIT y = — Ta HYIeM CTAE MEHIMM 3a Oylb-AKe JOATHE HHCIO. Orxe, ¥=0
&
(Bich Ox) — COPMIOHTAILHA acHMITTOTA rpadika 0OepHEHOl NMPONOPMIHHOCTI Ha + o0
i k .
BpaxosyiouM, 1Mo (YHKIiS y = — Hemapha, OfigpKYEMO, [0 Bich OX € TAKOK [OPHIOH-
x

TAUIBHOIO ACHMITIOTOIO | Ha — 0.
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+f
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-4

Prc 4.42 Puc. 4.43

CriotysachIo oepkatii 3 TGIHIKH 101K KDHBOIO | BLAOGPRKAEMO LU0 KPHBY CHMETPHINO Bizoc-
o tou O 3.2 Upadpi nowasauni ua puc. 442,

4 -2
=1

* Criowatxy Gyayemo rpadix ymxuii y-

2. ToSynysarw rpadix dyskuil y =

~2x+4
=
FOPHIOHTAIHY ACHMITTOTY = - 2 (pic. 4.43). Tpadpikon wicf rynkuif € rinepGona 3 nepunaioro A(1: -2)
—2|x|+4
Tenep Gyayeso rpadix dyiail y, = Ilil‘ Homitusto, mo y; — napua thymkuis. Tpu x 2 0
x

1 =, omke, rpadikn X dynKuif Npi x 2 0 CHIBNAAAOTS. 2 acTHHA padixa yWRIET yi, Mo AeAUTH
Jinopys Bt oci Oy, cumeTpia MacTHRi rpadika, 1o eHT, npasopyt b oci Oy. T'pacix dymsad
noxasanwii wa pic. 444,

. Tparbik Mac BepTHKATLRY AcHMITTOTY X = 1 T8

4
Tenep nobyayeno rpadix dyskuii y, = o 4’1‘1 | Jlna muoro wacTuiry rpacbika ymKIii yi. 1O -

&HTH 1l piccio Ox, Biaobpakaemo CHMETpHUHO BigHocuo oci Ox (pHe. 4.45). Ipadix dynxuii

M 48] Bep Tk acHMITTOTH: oty ropHBOTBHY acMITTOTY y = 2. ¢

3'sicyeMo MMTAHIE TIPO B3ACMHE POTAMIBANHS UPAMoi i rinepGou. Hexait ¢ rinepGo-

ax+b
B

i npsiMa y = px +¢. KimsKicTh TOMOK iX HeperuHy JOpinHIoe KimbKocTi

KOPEHIB PIBHAHIS
ax+b
ex+d

OcTaHHE PIBHAHHS MOXKE MATH 07 ab0 JIBa KOpeHi 1H 30BCIM HE MaTH KOPEHIB.
STINIO NpPAMA BEPTHKATHHA, TO BOHA abo reperisac rinepGony B ofil Towmd, abo ue
IepermA€ il (SIKIIO 1A TPAMA € BEPTHKAILHOIO aCHMITTOTOIO). TakuM WHHOM, TpsMa i

=px+q, wbo pex’ +(pd+cqg=a)x+dg~b=0. 4.0)




[image: image84.jpg]Tpadix pymxuii y= £ (k # 0) HasuBaetscst zinepbanow. TouKka NepeTHHY acHMITIOT
x

HABMBACTRCS BEPUINHOIO 2inepBanu.

ax+b

5.2. [poboso-niniiinoi HasMBACTbCs QYHKIS BHILY y = . e ¢#0, ad + be.

ex+d
Sixaro e = 0, Maemo mimidHy QyHKIiIo, a KO ad = be — crany. [lokaxeMo, mo rpadix
JpoGoBo-IiHiiHOT PYHKLIT ofiepikKyerbes 3 rpadika 0GepHEHO! IPOTIOPLiHHOCTI 3a Jor0-

H(X"-b
ax+b ¥

MOOIO MAPATENLHOTO 3¢yBY. [TOMITHMO, Mo ——— = ———c=—

ex+d ( dJ e
o x>
¢

a bc-ad k a be—ad s
e e g +7_ w® k= 7 3BlICH BMAHO, MO

TR c
T

poBoBo-TiHiiHA (DYHKIIS Mae BEPTHKATLHY acHMITTOTY X = —% T8 TOPHIOHTAIbHY ACHMIT-

ToTy
Ipadik apoGoBo-miHiAHOT (yHKIiT 0XiePHKYEThEH 3 rpadika oGepHEHOI IPONOPUIHHOCTI

d a -
LDLSXOM [apaIe/LHOIO 30YBY Ha BEKTOP E(~ = ?). Ie rimepGoita, 1Mo Mac BepTHKATHHY

d e
ACHMITIOTY X = -%m TOPH3OHTAILHY ACHMITTOTY y:%. Bepumna i rinepbomn ne-

HKUTD Y 1041 O'(—d a)

e
Ha npakmiui rpadik apoGopo-TinitiHoi GymKknii GyayioTs Tak: IMPOBOJATE aCHMUTOTH
rpadika, norim Gyiyiors rpadik 3a TOUKaMH BPAXOBYIOUH, IO BIH CHMETPHUHIH BIIHOCHO
‘BepIII TinepBoTH.
Hpmeaam

1. ThoGyaysat rpaix dymsaiii y=

Y ganomy bRy @ = 2,6 < 1. ¢ = 1,d = 3. Ipabix Mac BepruKivibliy acusinoty x =

i ropusoNTATLHY ackMmTOTY == =2. Bepumia myKanof rinepbons — Touka O(32). Crnanaevo

TGy YACTHHHH Ha%eih dyRKIT:

o
¥ | v | B | -n| 3| o
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1inepGona MOKYTh MaTH OJY UM JBI CIiIbHI TOUKK 460 MOXYTh HE NEPETHHATHCA. FIKILO
TpAMA He TOPHIOHTATBHA f He BEPTMKATLHA | Mac 3 rinepbonolo MHIMe OHY CRiTbLHY
TOUKY, BOHA HAIHBACTHCH JOTHMHOIO J10 TinepGony. I3 pisHsHus (4.1) 0ZepKyeMo yMOBY
JIOTHKY TIPAMOT 10 TinepGom: '

(pd +og —a)’ =4cp(dq~b).

Stiaawo (pd + cq - a)* > 4cp(dq — b), T0 MpsMa i rinep6ona MARTH ABi CHiALHI TO-
uKH. SIKIo K (pd + cq — al< 4cp(dg - b), To npsiva | rinepGota He MAIOTE CIILTBHIX
TOYOK.

Tpwscaann

3. Hepea oy A(D; 1) nponezeito AoTimY 10 rinepGomn y = :” : JnadiT pisAA Uiel 10-
e
im0l
* Hexalt norwana wae pistis y = px + g Y Aaoyy siuaaky a =3, b= 1,¢=2,d=~1.3 ymosu
oTRKY npAMoi Ta ritiepbomt Maemo (X(-1)+¢2 - 3 = 4p2(g(-1) - 1). Ocxinbkn roura A(0; 1)
NEKHTH M AOTHAHIH, To -1 = pl + g, wpiaku g =—1. Orke, (-p-2-37 =8p(1-1). (p + 5=
p = -5. Binnosiay: lotHuna Mac pivs = ~5v - 1. *

. 2%
4. Kyronuii KoepilticT 20THunOf 10 rinepGom y=—‘—z opintioe [ 3uaiiTe pisHANKA iwiei 10-
T+

MO § TOUKY AOTHKY

* Hexall pinmsia 20miimol y = px +q. 3a ymonoio p = 1. otae. y = x + g, Jlan rinepGonu Macso
. b=0, c=1. d=2. 3 yuomu LOTHKY Npsiol i rinepGomn omepxyewo (1-2+gl-2F=
=4.1-1(2g - 0), a6o g" = 87, 3niaxn ¢ = 0 a6o ¢ = 8. Maenio pa BHNAAKH.

1. ¢ =0. Jlorwma wae pinsaims y =
Ty O(0; 0),
2.4=8.

3 2.
I3 pisnsmia —“2 = x ozepacyemo x = 0. OTie, Touka 20
x+

wais RoTHAHOl = § . I3 pisunii %”‘as Macuo P+ 85 416 =0, x =4
x

Touka somky A(—4: 4), *
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2 L 1-x ax 4x-1
1. HoByaysam rpadbix dymxui: a) y = —; 6) y= By
el R el U e

3- |4

2. HoGynynaru rpagix dymxuis: 5) y = |2k 6 y:M- B y=
x+2 =4 [x+1

3. Hepes Tosy A(D: 1) nponezetio Aomeuy 70 rinepbom y = # e e —
=+
4. JIOBGCTH, 10 AOTH M 10 FinepGoTH e MO NPOXOHTH Hepen T epuiny.
5. JlonecTi, WO A0THYKA 10 rinepGomH y = 2_‘2 sae onaTui KyTopH Koediien,
pos

4x+]

6. TIpw AKOMY 3HANEHHI MapaMeTpa a Mpsa y = ax + 1 A0THKAETHCH 20 TiniepBori y=—|‘7
I3
7. TlpH AKOMY SHANeHHI IAPAMETA. & IAMA = G — Sx AOTAKACTLCA A0 inepGoma y = ;"’l 2
Xt
8. Tlpn swomy suancui Mapavetpa a npsma y = ax - | A0THXAETHOA 10 TinepboA = "_:' ?
x+

§ 6. Crenenena Qpynxuis

Cmeneneson nasupaetses (yHKiia puay v = x% jie o — ikcopare AificHe wicTo, He
PIBHE HYITIO.

PosrisiHemo BHIAIH, MO HAMYACTIINE 3yCTPiualoTLed Ha TIpaKTHIL.

6.1. TIpu oCITipREHE] CTeNeHeBOT (YHKILIT 3 HATYPATLHIM NOKAHHKOM v =" pospis-
HAIOTH /[BA BUTIATKH,

1. n — napre uMcno; Maemo y=x* OCHOBHi BIACTHBOCTI Taix ynkuis:
1 D) =R; 2) dyuxuist napa, 3) Gpynxiis mae o Kopitb x = 0; ipH x 2 0 y>0;
4) sk X € (- o0, 0), dymKuis cnazae; axmo x € (0; w), byniatis spocrae; 5) ymkuis
JI0CSraE HAMEHILIONO HAYEHES TIpH x = (),

M Gaimmo, 10 Bei KIACTHBOCT] WX YHIiH CIBNRARIOTH i3 BIACTHBOCTHMH yrK-
i y = . Slxmo K 3GuTBIIyETRCA, TPAGiK DX dyHKILIH yee GUbIIe HAGTDKAIOTECS 0 oci
Ox wa ivrepsani (-1; 1). Ha puc. 4.46
nokasani rpagixn dymagi y = 1a

7

s

2. n — nenapue umcio; y =¥
Sk k=1, y=x— nizida dyrc-
uis. OCHOBHI BIACTMBOCTI TaKwx
Oymagii: 1) D)=R; 2) dynxuis
Henapha, 3) npu x<0 y<0, upu
x=0y=0; npu x>0 y>0; 4) pyn-
KL% 3pOCTaE Ha BOIH wHCIOBIH 1ps-
s, Ha pic. 4.47 nokasami rpadikat
ymenity =¥ ray =x* Puc. 4.46 Pc. 447





[image: image87.jpg]6.2. TlpH oCTi/DKerH cTeneneBol GyHiuii 13
UUTHM BiJU €MHHM TIOKAsHUKOM y = x™", 1ie n € N,
PO3PIHSIOTH TBa BHIIAIKH.

w_ L

1. n— napHe YMeno; y = x + Ocrosri

miacTvBoCT] Takix (ymkagitt 1) D(y) = (- o, 0) U
U(0; +o0); 2) dyrcuis mapia; 3) dymwitisa mpu-
#iMae OJATHI SHAYEHHS B Oy/ih-sIKili Tour oac-
Ti Bu3HaueHHS; 4) sK© x € (—o0, 0), yHKuia
3poctae; Ko x € (0; + o), dynKuis cnamae. Ha

piic. 4,48 niokasasmai rpadix ByHKIGE y = .

i 1 s 5 .
2. n — Henapie wueno; y=x'"2* =T Octonsi muacTisocti T gyt

1) D) = (- %, 0) U (0; + ), 2) dynkuist Henapua; 3) npu x<0 y <0, npu x>0 y> 0,
4) QyHKIiA cnajac Ha KOKHOMY 3 iHTepBatmin
(—o0; 0) Ta (0; + ). Ha puc. 449 noxasauui
< 1

rpadix dymriii y = o

6.3. Oyakuin y = x, n € N, x € [0; + ) 3po-
cTac, orike, Mac obepHery. OGepHeHO0 110 Hel €
ymsaiis y= ufx , neN, mo Mac Taki ocHOBHI
wiacraBoeti: 1) D(v) = [0; +); 2) mpu x=0

y=0, uput x>0 y>0; 3) Pyskuis 3pocrac Ha
Beiit ofnacti BusHaveHs. Ha puc. 4.50 mokasa-

it padix dymaii y=vx. Ipadix xowoi
ymatii By v =4x cxomuit na moro. aypa-
KMo, 1o rpadix Gymkuil y = Vx CHMETPHHMI

rpadiky dymxwii y = ¥, x € [0; + o) Bi/OCHO IpAMOT ¥ = .
@ynia y =", n € N, x € R 3poctae, omke, Mae obepHeny. OGEPHEHOIO J10 Hei €

dymxnis p="Yx. Slkujo n= 1, upsava i oGeprena (pyHKiT criBnanators: y = x. Slano
maemo dymaii y =3x, y=Vx,... [padix dymeuii y=>"Vx wmomua ozep-
sKary, BioOpaxaiou rpadix Qymagi y=x"""' CHMeTPIGO BimHOCHO mpEMOi y =x.
Ocropri BnacTHBoeti Qyxirii v =" raxi: 1) D(v) = R; 2) dysxuiis venapna; 3) y = 0
npux=0, y<0 npux <0, y>0 npu x>0; 4) pynKitia 3pocrae Ha Beilt oGmacTi BusHa-
vernua. Ha puc. 4,51 noxasanuit rpadpixc ysatii y = .

6.4. Postsuemo (yriatiio y = ¥, fie t — JofiaTHyit HeckopoTHNi Api6 i 0 << 1. Oc-
HOBHI BiIacTHBOCTI TakuX (yrKuit: 1) D(y) = [0; + ), 2)y =0 npux=0, y> 0 npr x> 0;

Pue. 4.49

n=2;
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y=x® 0<t<t

Puc. 452 Puc. 4.53 Puc. 4.54

3) dhynxrps 3pocrae Ha Beit ofnacti BiHavents. Ipadix (yHKuii Takoro By NOKasaHHi
Ha pHC. 4.52.

Posrsmemo dymiaio y =¥, ge t— jopaTHui HeckopoTHUI Jpi6 i > 1. OctopHi
BIACTHBOCT] Takux (ymkiyiit: 1) D(y) = [0; +o0); 2) y=0 1pu x=0, y>0 npu x>0,
3) Qymiuis spocrae Ha Beit oGnacTi prsHauenss. Ipadix yHKLT Takoro BTy HOKazaHi
Ha puc. 4.53,

Posrnsmemo QyHKIO y Je t — HOUATHHIA HECKOPOTHMH Api6. OCHOBHI BlacTH-
BOCTE TakuX Qymkuiit 1) D(y) = (0, + o0, 2) >0 nput x> 0; 3) ymatist enazae wa neiit
oGnacTi prsnaerns. [padik GyHKii Taxoro Buy nokasarii Ha pic. 4.54.

-t

Bianosizi 1o snpas
SLILAUB={-3 210 1,203 4}, ANB - (2.3 6) AU B~ [0: 2]U[3. 4, ANB= 2.
DAUB= {2 32456 7L ANB=-G. 0 AUB=[-3:3). ANB - (-1: 0)U(0; 1). 2. a) M = {- 1}

{—./":7./7,\/3_\/?}. 9 B=0. 3. a) 4-(13; +w), 6) a:[fl/z(nﬁ).

6) 4=

1/2(V5=1))im €= @ 65 N D= (- 2 U2 ) 5.9) 04, =(031].

[0:0.2):

5)[2.41 =[n.1], 04 ==0}.7<B)D(/):E(/)“R;6)/(D)=4./(72)=lO.j(a"):llf]/n 8.0) ()= (- o0;

=1

05U + @), £() = (-5 0) U (0; + ), 6) fi=1) = 473, 10) = ~4, A2) = 43, f(a ')=;_"
—a
9.4) [-1; 1J; 6) (-5, ) U(4; + o0 ) [tﬁ)u (ﬁ;m); 1 (-2 U 6 m) [0 DU, +

€)= 0, 4] U [3; +e5); €) (— 26, =1) U (15 0) U (0 1)U (1; + w0} 5) @. 10. He moske. 11. Kopeni: x =1
Tax=2,/(x) >0 npux € [-3; ~1)U (2; 4), £x) < 0 npi x & (-1, 2), D) = [-3; 4], £¢) = [-1; 1,5].
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§ 1. PiBusiHAS 3 0/1HIM HEBIIOMUM

1.1. PiBHICTS /BOX yHKIfii
flx)=glx) (5.1)

HAHBACTHCR PIGHANHAN 3 00HUM HesiOOMUM.

Dynxiid f{x) HaIMBACTHCA Ai60I0 wacnmow, @ (YHKILL g(x) — npasow uacnmunow
PIBHARNA.

YUneno @ Ha3UBACTECS Kopenem (460 pose 'sskom) piBHsHIS (5.1), KO UMCIOBA PiB-
uicts fla) = g(a) cripaBeytiBa. Po3p’ssaru PIBHSHES — O3HAYac 3HANTH MHOMKMHY BCiX
fioro kopeHin. SIKINO PIBHSHHA HE Mac KOERIB, 10 MHOKMHA fi0r0 KOPEHIB — HOPOXKIs
MHOKMHA, Y LBOMY pasi Gyiemo mcary: x € @ Hanpukiaz, pisssims ' + 1 = 0 we Mae
KOpeHiB, GO HOro JTiBa YaCTHHA JOJATHA IIPit GY/h-5IOMY JIHCHOMY X.

O6nacmio donyenumi snatens SIS (5.1) HAHBATOTH MHOKUHY BCIX X, TIPH AKHX

o I
2=2 x° x+]
JIOTYCTHMUX 3HaveHb 1) Bu3HaqacTLes yMoBamu x = 1, x % 0, x 22, omie, D = (- o0, -1) U
U100 U0: 2)U (2 + ).

Hexait M) — MHOKHHA KOpeHiB piBisiis
S =gx). 2)

BrsHaveHi (pyHkuii fx) i g(x). Hanpwsorag, ans piBRSHES

M — MHOKHHA KOPEHIB PIBHSHHES
HD)=g&()- (5.3)

St My © My, To pinrss (5.3) € HacuijieM pIBHARIE (5.2) (1HOMi KaKyTh, 1O pi-
i (5.3) BurUmBac 3 ik (5.2)). Hanpuknaz, pisnsma x — BHILIMBAC 5
piBHsHIS ¥ ~ 2 = 0, G0 piBHsHHA X - 2 = 0 Mac kopib x =2, a pimsams X —4 =0 — pa
KopeHi: x=2 Ta x = 2. Slkiuo My = My, To pinisHHg (52) i (3.3) HasMBaloTLCH pigio-
cunsnun (eksisanenmur).

Ko jBa PIBHSHIA PIBHOCIILHI, TO KOAHE 3 HHX € HACTIKOM inuwioro. SIKiio oGuiBa
PIBHSHHS HE MAIOTH KOPCHIB, BOHH TAKOK BRAKAIOTHCH PIBHOCHITEHHMH.

Stk pismsiEs (3.3) BAILMBAE 3 piBHsHES (5.2), TAYTS fi(X) = gi(x) = fi(x) = ga(x).
SIKIIO 1 PIBHSHHSA PIBHOCHIIBHI, IIIYTH fi(x) = g1(X) < fa(x) = gafx).

JlBa PIBHSHIS HASMBAIOTECS PIGHOCINLHINI N OCAKITE MHOXYCUNI, SIKINO B 11l MEOXWHHI
BOHH MaloTh OJHAKOBi Koperti. Hanpuktan, pinmsmms x+ 1= 0 1a x' - 1 = 0 piHockbHi
Ha MHOKHHI BI/€MHUX HHCelL.

Hexali 3a/1a10 JeKiibka piBHsHb: fi(x) = gi(x). f2(x) = ga(x), ..., fu(x) = gulx) Tio-
TPIGHO IHAWTH BCi 3HAYSHNS x, IO € CIIIBHMMH KOPEHSMH BCIX 1MX pibisiinb, Toi kakyTs,
1110 32/1AHO EUCPIEMy piaANb, | TIOIHAYAOTS if TAK:





[image: image91.jpg]Mac OMH PO3B 30K —
Pignocunsui cucmesu, cykynnoemi piensns ma vitani cuememu BUIHAYAIOTLCS ana-
JIOFIHYHO PIBHOCHIIBHHM PIBHAHHSM.
Yepes MHOXHHH PO3IBM3KIB 34 JONOMOTOK) IMIIUAHHX CHCTEM MOXKHA 3a/lABATH PIBHO-
CHILHICTD PiBHsHb Ha Jlestkii MEoKuHi. Tax, 3amc

0, [¥+1=0,
”’{Ko

03HAUAE, MO PIBHAHA X — | = 0 x + 1 = 0 PiBHOCHILHI Ha MHOKMH] BiJl’eMHHX \HCel

Mpukcaazn
1. Poansnatw cucrensy pinwnis,

* JUt Toro mo6 pOIN’ATH CHCTEMY pIBUAHL 3 OLUHM HEBLIOMHM, 50Bciu HE 0B0BMIKOBO
PORR'SmYRATH Kok 3 PiBHAL cuoTenm. Ponn 'soikevio nalinpocTime (pyre) piswsnia. Boo sac xopeni
X1 =2, %2 = 2. Tlepu iBHANIA JANOBOTLASE JHIE KOPiITh X = 2. TS, X = ~2 He € PoIa’MIKOM CHCTe-
. Kopin soBoTINE TAKOK § TpeTe pinwmi. TAKEM 4HHOM, CHCTewa Mac canmili
poaw'smok — x = 2. Bianomianv=2.*

2. Post"s5aTH CyKYIHICTD pibiuith

x-4=0,
X -2 -8=0.

* Posn s pissssi CyKymoe

- {2,2"/5,2-5} M=
9,22 J13: 24413 }. Bianosias: xa{fl

. SHAllAeMO MHORHI PO28’S3Ki5 T PiBHSE: BIANOBiLHO M) =

Jo My = {-2: 2}, Sk M — MuoKHHA o3 S3KiB CYKYIHOCH, T0
12~ V13,24 »/E} .

TaKuM UHMHOM, /YISl TOTO 06 O3B A3ATH CHCTEMY PIBHSHE, JOCHTE PO3B’S3aTH OZHE 3
ii piBHAHDL (2 NOTIM HOTO POIB’ATKH NIEPEBIPHTH), V11 TOrO 10O POIB’A3ATH CYKYIHICTD
PIBHSIHD, TPeGa PO3B’AIATH KOAKHE i PIBHSITISL.

1.2. Posn’a3yioust PIBHSHES, MM TepPETBOPIOEMO iX, mof 3ect 1o mpocrimmx. ITix
WAC [IePETBOPEHHs PIBHSHHS BHHMKae [MTaHHs: v Oyle HOBE PIBHSHHS, OJEpkKaHE B
PE3YILTATI IEPETBOPEHHSL, PIBHOCHIILHE TIOTIEPE/HBOMY?

Teopena 1. fixwo giynryia p(x) osnasena npu 6cix OOnyeniumix IHGHEHNAX X, MO pig-
nanns flx) = g(x) i fix) + px) = glx) + p(x) pianocushi.

Haeaigox. Ao deaxuil d60aHOK pi6HSHHA nepenecmu 3 QONIET UGCTIUNU PIGHANNA
o THULY, IMIHIGULL IHAK YbO2ZO OOOGNKY, MO OOEPICUMBER PIGHANHS, PIGHOCUIbHE OGHOMY.

Teopesa 2. Axwo gynxyia p(x) osnatena i ne Oopienioe nyiio npu 6cix CoRyCmumux
snauennsx x, mo piensnns fix) = glx) i fix) - p(x) = g(x) - p(x) pienocureni.

M=M UM UM,





[image: image92.jpg]Sl =gilx).
So{x)=g:(x),

£9-s).
Crcrema pIBHSHD

X —6x+5=0,
P -1=0

Mae €M POsB'HOK — X = 1.
STKmo  NOTPIGHO 3HAlTH BCi 3HAUCHHA X, 110 € KOPEHSMH Xoua 6 OTHOIO 3 JaHuX 1

PIBHSHE, TO KAXYTh, 10 3AaHO CYKYANichib PIGHANS, | TIO3HAYAIOTS {I TaK:
file)=gilx).
L®)=&().

1) =glx
CyKyNHICTD PIBHSHL

x?—6x+5=0,
P-1=0

Mae TpH poss’smki x; = =1, 3= 1,05 = 5.

AHAIOTTHHO BUIHAYACTHCS CYKVARICIE CUCTIEM PIGHAND.

Hexait ¢ jieKithKka pisis | HepiBroctelt: fi(x) = gi(x), Ai(x) = galx), ., fulx) = glx),
Sirt) < 1), Sorra(x) < gnoalx), ., fx) < glx) (n < k) — tpeba aitTH BCI IHAYEHHS
X, KOKHe 3 SKHX JA0BOILISIC OJHOUACHO | BCI PIBHSHHSA, 1 BCI HepiBhocTi. ToMi KakyTs,
IO 3aJaHO IMiuany cucmemy:

£i(x) = &),
£()=2(x).

=),
e
()2 A

A< )

x'-4=0q,
x+2=0,

3mimana cucrema

e M BORT IR IMIMAHA CHOTEMA




[image: image93.jpg]Hacainok. Axwo obudei uacmuni pienanna nOMHONCUMU Ha 00BUILHE YUCIO, U0 HE
QOpIaIOE N1, MO OOLPICUMBER PieNsHNA, PIGNOCUALHE OGHOMY.

Tpuicann

1, Posasarw pisaonsit >+
34

* Ha uizcTani Hacainxy 3 Teopesi 1 Maco

L R
3 4 3 3 . 3 %
Ha nificTani HAcizKy 3 TEopemH 2 MacKo
B 1 39
Iy=3l o 1o =2
CRaR) 4 2
Binnosinu:

JUIst poaB’sA3aHHS 1(HOTO PIBHAHHA MH BHKODHCTAITH TaKy BIJACTHBICTE PIBHOCHIBHOCTL
PIBHSHE: TKINO OJHE PIBHSAIIS PIBHOCKILHE JPYTOMY PIBHAHHIO, & APYre PIBHSHHS PiBHO-
CHI/IBHE TPETLOMY, TO Tepiiie PIBHSIHS PIBHOCHILHE TpeThoMy. L1i BIACTHBICT HA3MBACTL-
CSL MpansuUMuEHicmio pleHocuibHOCMi pieHaHs. SICHO, TO TaKy CaMy BIACTHBICTE MAIOTE 1
TIOHATTS PIBHOCHIBHOCT] CHCTEMH PIBHSHD, CYKYIHOCTEH PIBHSHD | IMILIAHHX CHCTEM.

Ha 1l BIaCTHBOCTI TPYHTYETLCH TaK 3BAHUH Mmoo pisHOCUTLIUX Nepexodie, KU
MOKHA CXMATHHHO 300PATHTH TAK:

A . A . =3 A

Tyr A — suxizie pienstns Aa, As, ... A, — PIBISHHS, CHCTEMM, CYKyITHOCT], 860 3Mi-
i cucrenmi; A, — abo rpocre piBHAHES, 200 CHCTEMd NPOCTHX PIBHSHB, 400 CyKyIi-
HICTh NPOCTUX PIBHSHE, 860 SMIlaNA CHCTeMa NPOCTHX PIBHSIL | HepibHoCTed (iHoM ix
HAMMBAKTH naiipocmiuazie). MeTo)l PIBHOCHILHUX Mepexojli € OJHMM 3 OCHOBILAX
METOZIiB, 1110 BUKODHCTORYIOTHCS U1t PO3B S3aHHS PIBHSHE.

Tpukaag
2. Poss’sarw pismss | x -2 |+ 3x = 2.
* POJKDHBAEMO SHANCHHS MOTY/IA Ha PISIHX IPOMANX:

x<2, x<2,
e 242522, |(x=0, _ [x=0, o ._
[e=g+3x=2 &= | F 070 ;z;,c‘[xea”"‘“
4x-2=2, x=1,

Binnosiae: x=0.%

Teopesa 3. Sxugo aci suanenns xoxcnor s dynkyin fx) Ta g(x) exodams & ofacny
susnaiennn monomonnol gyixyit §(x), mo piensnuz fx)= g(x) i (fix)) = p(g(x)) pisno-
cunsni.

* Slkimo @ — kopisn pipmHEA fx) = g(x), 10 fla)=gla) i P(fla)) = plg(a)), 6o a
YMOBOI) ukciIO fla) BXOMT B OGNAcTh BEsHaueHHs (yHkigi @(x). Omke, @ — KOpiHb
pismsass  (Ax) = p(g(x)). Skuo o — xopin  pismsEs  @(fx)) = plg(x)). T
@(fla)) = plgla)) 1 fla) = gla) BHACHI(OK MOHOTOHHOCTI (yHKIUT @x). Orke, WHCIO a ©
Kopetien pisrss f{x) = glx), *




[image: image94.jpg]HapeieMo JieKi/Ibka HACTI/IKIB i3 WHeT TeopeMu.
L) =glx) = ) =g (x)
(e = gl

{8 = o)

2 < b, )=tz 500) (a0, a41)

5. f(x)=g(x). & o’ =at (a50, axl).

=

6. {{(lxs);' I"l‘] <> arcsin f(x) = arcsin g(x).
i {{(1'2 7&32‘1 < arccos f (x) = arccosg(x).

8. f(x)=g(x) = arctg f(x) = arctg g(x).

JIpyruM OCHOBHMM METOJIOM PO3B S3AHHN PIBHAHb € Memod nacniokis, sSKuii MoXHA
CXEMATHUHO 306pasHTH Tak:

4| = [4] =

= Au

Tyr A (1< n) — NesKi PIBHSHNS, TPWHOMY DIBHSHHS A € HACTIZNOM piBmsta Ak
(1<ksn-1).

Slkmo M, — MHOXKMHA PO3B A3KIB piBHAHHA A, (1€i<n), 10 Mjc Myc ..M,
Omie, M; € M,.. Lle ommauac, mo pisustis A, ¢ nacmnjkom pistsmis Ay Yucna, mo €
TIEMEHTAMH MHOKHMHN M, 4l He € eneMeHTAMA MHOKHHI M, Ha3HBAKOTECS cmoponni-
M pose 'R3kamu | BIIKHI@IOTBCA B PesyNsTaTi IiepeBipk, TakuMm uMeOM, y pasi
PO3B’A3aHHS DIBHSHHS METOJOM HACHIIKID Ilepepipka HeoOXifa 1 € eneMeHToM
O3B’ SI3AHHS

HanenieMo JieKiTbka TeopeM 1TPO HaCtl JIkH PIBHSHS,

Teapesa 4. Ao 3 nepwoco piensuns eunmeac opyee, a 3 Opyeozo mpeme, mo 3
nepuiozo pienanns sunaueae mpeme. BkazaHa BIACTHBICTh HAIMBACTLCA MPANSUMUEHIC-
mio wacnidki pienais.

Teopewa 5. Sxujo dhynnijis §(x) osuauena dna ecix x 3 oGracmi eusnauenns pisnsnia
Sx) = g(x), mo fix) = glx) = fix) - 9x) = g(x) - plx).

Teopema 6. Slxujo eci suavenns xoxcnol 3 gynxyii flx) ma g(x) exodams e ofinacmv
ausnaenns gvwiayit o(x), mo piensnna §(f(x)) = (g(x)) € nacriokom pieuanna fix) = g(x).

HasezieMo JieKi/Ibka HACII/IKIB 13 Lici TeopeMu.

1 /(D) =glx) = /"(x)=g"(x).
9ofla) & U)o i ) 20
3. fx)=g(x) = cos(x)=cosg(s).




[image: image95.jpg]S(x)=g(x).

/(x)x%ﬂrk, rez = 8/ (x)=1eslx).

Teopema 7. Axiyo 0oGymox 06ox yHkYil QOpienioe KYIO, MO NPUHATIMHI OOHA 3 HUX

dopienioc nynwo:
Sy aioy=o = [0
Hpuicann

3. Poss s pistomtis Jx»l(x‘—a =

Onke, x €f~2:1;2}. Hepesiproto nera-

HOBJIEHO, 1O X =

— cropomnifi Kopists. Bizmonis x € {1,2). *

Teopema 7 y3aralbHIOETHCK TAKHM YHHOM: K140 dobymok dexinukox gyuxyii dopie-
WIOE HYIUI0, MO NPURATMHKE 0OHA 3 HUX OOPIBHIOE HYLIO:

S(x)=0,
) B £ =0 = | A0
Si(¥)=0

Hpukaann

4. Pounssarh pisksuis yx 43 ~1=y2x—1.
fr+3-1=42-1 = (‘/.;nq) X1 = x+d-2Yx+3=2x-1 2 5-

=2[5+3 = (5-x) =4(x+3) = £}~ 14x+13=0. Orae, x & {1 13}, Tepebipoio neramonu-

MO, IO X = 13 — CTopomHii Kopifib, ax = 1 mimxonuts. Bixnosige:x=1.*
Jaypamensa Cropomnih Kopins ¥ = 13 HUKKATL 40 OGIACT BHIHAIEHHS AAHOTO PISHARIA

5. Poaw smarh pisnsmin x+3 +y2x—1=4.
*9rimo 3 merogom  macriasis V3 +2x—1=4 = (Jn: +V2-1) =16 = 3x+24
4242 4553216 & W2 4Sx-3 =143 = 4(

+208=0 > x=5248439.

M ofepicaii A8a UHCR, K CKAINO TiepenipuTH. Tody crpoByeMo poia’smiaTi 1ic PIBRARIA Me-
TONOM PIBHOCHITLHHY flepexotin:

fesx-3)=(ia-3) @ xfol0dre

1
x+320, FEE

Va3 +fii-l=4 & {25120, . =
(V=3 +425m1 ) —16 (2R es-3=14-3x




[image: image96.jpg]r2t L Lorgal,
2 2 3 2 3

= {14-3x20, = =
4(1,!+5X_3)=(|4_3x]’ 1t -104x+208=0, |y=5248/39.

Jaysamimo, wo 52+8y39 > 4%. omke, wHeao x= 5248439 me nimxomuTs,

Tertep nepeBipHo, TH BHKORYCTLCK TIOTBIiHA HepiBHICTS ;15 52835 < 4% :

1)—552 -8/39, 839 < 51-_"’3 39<%.

18 102 B (ﬁ) >39, B39 391539
%16 4 4 16 16

2 52—!./3_954; 47§<x‘/3_9 (n% uepinwicrs cnpaeamans, 60 s,/ﬁ>8«s=4x>47%).

‘TaKiw AHHOM, aHe piBHAHNA Ma¢ cwmHil Kopikb x = S2~8y39. Bianonias: x=52-8Y39. ¢
x 1 2

x=1 x+1

* OGIACTS ZOnYCTHMHX SHAEH, JHAXOITICA 3 YRSy YOBH X 7 1. QYN px) = 1 e -
PIBIOE HYJTIO TIpH BCX J10MTYCTHMIX SHANeHHALX pIBIIIA. OTe, e PIBITA PIBHOCHTsIE 3MANiH CHETeM

6. P03B’maTu piBHsHNST

X

xztl,

retl
-1)oe L—(\*-I)&Z(A—l):},\:—ﬂ. =

Bianopine: xe{&%} *

7. Poss'maath pismsns 3x—4+

* T3 3Beenis NOAIGHIX Wwiewin y Jibifl wacTui PIBHAHAS OACAYENO pipnsmia 3x 4 =x + 2,
niaki x = 3. Anie X =3 e ¢ KopetieM WHXLANOPO PIBHANIL OTRE, ALHe PIBHAHA He MAC PO ASKi.
Bianosinkx e @.*

3ayBame it ByabTe oBepeAunMH LA UAC SCACHHS TOTOHMX wieHib!

8. Posn'sssaTh piBmss sin x + 2008 ¥ = 2.

* Hexail = = Ig ? Friao 5 BinoMHMH GopyyIIMH Sinx =

Aane PIBHANHA

=2, 22 +2-27= -2 -2, 2= -2. Jlai MaeMo

ng =-2ix=-2arctg2+ 2k, ke Z




[image: image97.jpg]HaneGTo nee rapa3sL, 470 Ha MBOMY e PaKO CTABHIH Kpariky. Hepakko GRvHTH, 110 X = 7 € Kope-
{1eM BHXIAHOTO PIBILARIL OTRe, NIAGYTACH BTPATA KODEHB. MO e MOKHA KOMIEHCYBATH HIAKOK
nepenipkoro. [1po MoniGii CHTYALET MH 1lie GYACMO TOBOHTH ML YAC POSH SIS PITHOTO THAY pib-
AL, A 3pAY BUAMITHMO, 0 B PESYILTAT] JANPOBAUKSHI ILICTIHOBOK BLIGYIOSH IYKeHNA 0BT
5 x
OMYCTHMHX SHQNEH PINHAKIAL A.TKe (g5 UPH.Y - e osutateiufi.
Hanestemo e poss'saris:

sinx+2c0sx==2 Zsingcm%Qh:os’%-Zsin

x

+aco’ S0 o cos (sinincosi):o =
2 2 2

2

sin+2c0s == 0
2 2

+ 2mk,
an- 2relg2; k,neZ.
Bigmonijib:x=n+2nka6ox=2mn - 2arctg2 k,n e Z.*

Bupaau
1. 3uaiiTi OGMICTS AONYCTHMMX SHASEHS PIBHARIIS:

Dt ) e n L ) 7T bl =2 =l
x= x+4 yx+l 2-x X
¥ =1 =2
2, JlonecTH TeopeMy: AKIO B CHETeN PibHsIb Gy:AL-iKe PIBHAHIA SMilLi1H eKDIbAICHTIH, O1ep-

SKHTHC CHCTEMA, PIBHOCHIILHA AHilL
3. JloBecTH Teopeny: AKIIO B CYRYIIOCTI piBiANS Byi-Tke PIBHANH JAMISHTH EKBIBANCHTHIN,
OHSPAHTLGA CYKYIHICTS DIBAILD, PIBHOCKILA ALK

4. PoansmaTh CACTEMY DIBHAIL:

P4z s3=0, -1 +x=3,
a)dfe-2f=1 X -4=0, B) 47 -4 =0,
30 437 +5x-4=0; B -dt—x+1=0; Cxl =0,

5. Poo suam cyRymicrs, piks:

-1=0,
a) 6) |x*-4=0,
3 —4x® +5x-4=0; i rxel=0
6. Posn’saati MY CHOTEMY:
K920, -sc44=0,
“’{1:{ O {e-1> 1

7. i € PIBHOCKITL AN PiBHSHA:

W2 T=x+1 i A= 1)=(e+1f 6) 2/xa3=x-1 0 4x+3)=(x-1)%

B)2x+2+

=1-x+ i2x42=1-x 1) 5-2x+ !
I+l I+l %2

R TN TN IO ) o I O o T g e G

N R S TN
x=-2





[image: image98.jpg]8. Poun"snarh pissstis:

u)Jx—x(x’+zx—3 0, 6)Vr —Sx+64x-25=0.

§ 2. Jlimiiini pisasins

2.1. Jliniamunu HAMBAIOTHCS PiBHSIA BUAY ax + b =0, gea i b — (pikcoBa kcH
qHena. 3posyMino, mo

ax+b=0 ¢ ax=

(54)
Po3rismemo Bei MOKIBI BATIA/IKH POTB’ A3YBAHILL LIX PIBHSHL:
3 b el
a)a# 0, 108 x=—— — eIl PO3A’A30K PIBHSHIA,
a

6) a=b=0; pisrsns (5.4) Mae Burisy Ox = 0, BoHO Mae Geamiy PO3B’STIKIB — Horo
PO3B’AIKOM € Gy/b-siKe AificHe YMCio;

B)a=0,b =0, Ton piBusnus (5.4) Mac pursg Ox =
Mae.

b, Taxe PIBHSHIS PO3B’IIKIB He

Hpmicaann

s’ " x=1
1. Posw s pimns <2

2x+1

O iy i g
3 5

= SBr4l)=62x+1) & 15x+5=12v46 = =1 = Bianoniaw: x % =

3
2. Poan"sami pisksnms a’x + 2¢ + 1= a + 3ax.
* Le pinsmis HasHBacThes PIBRANHAM 3 TapameTpom a. TTOTpiGHO BHIHATHTH, SK Janexim,
PO38'SIOK PIBIIILIA B KOKHOTO IOMYCTAMOI O SHANCHHA 11APAMETPa .
Maemo a’x + 2c+ 1 =+ 3ax & (a* - 3a+2) =a- 1, mo PIBHOCHILHO PIBHAHHIO
(a-1fa-2r=a-1 (I1s.1)

Teitep posreMO B MoATHA BHTATNI

Wa#l,a%2, 100 x=

(a-1a-2)
6)a= 1. Toui pismsnisn (115.1) Mae sHras Ox = O, A€ pous sskon € Aovime miicue seno,
8@ =2, 10z pinamuua (I15.1) ac swrvut 0x = 1, ue pibmmua poss wskis ne wac.

Bianosias mpua# 1, a%2 X=L2-. mpua=1reRinpua=2 xe @ *
v =
Poss’ssaimst pisistims f{x)= 0, s fix) — Kyckoo-nisifiia ymxuin, momLes 10
PO3BA3AHHS CYKYTTHOCT] 3MILIAHIEN CHCTEM, 1110 MICTSTTh THHIHHI DiBHAHHS.

Hpukaaan
3. Poss’saamn pisksins [3x - 5| - x+ 1 =0,




[image: image99.jpg]5
x<3, =3
¢ Pr-g-x+1=0 = 6'4:"=°: a5 e
x2 5
; s
21—34:0 ;:%

Binnosins: xe{%,l} .

4. Posp’ msam pisssis ||x+ i-a-2x+1=0.
* PosrisueMo Ana BHIAIKH:
a)x - -1, Toai Aane PiBHANILA MAC BFIAL

\-2,\—~1|~z.r+x =0 (115.2)

ocktbkH X < ~1, To ~2x — 1 > 0, Toai 3 pisnsmua (115.2) maemo —2x¢ - 1 25+ 1 =0, 3siaku x = 0; ane.
3 = 0 He JA7OBOLNAC YMOBY % < ~1. OTike, MpH x < —1 poSH'ASKiR Hemae;

6) 2 -1, Tozi satane pitumns Mac BREASA X + 1 - x|~ 2x+ 1 =0, 360
SA71080:IBIIAE YMOBY X 2 1 i € AWM DO3K’FIKON JaHOrO pisuAuEA. Bianosial

. Huenox = 1

Bupasu
1. Posn’miaTh pinHsRHE:

2x-4 _x+l
3 5 4
2. Posn'TH iBHAREA 3 TAPANETDOM:

3ax-5
a)al+3=x+atld 6)————+ =
sy -1 +3) a1 %43

a) =2 6) 4":1‘

3. Posn’ s3aTh piBHsHIS:
)| 1=4x|-2x+3=0; 6) |x—1|+|x+2|-2x+1=0; n)|{x-2|+x\73x71=0

§ 3. Ksaaparni pisusmns

Koadpamuus HasmacTies: piBEARHs BUIY ax' +bx+¢=0, Jie a, b, ¢ — dikcobai
itice uMena, a # 0.

3.1. Shiaio X0 ot i3 KoedhitterTia b a6o ¢ JIOPIBHIOE HYIIIO, KBAAPATHE PIBRSIHA Ha~
JUBACTLCH HENOBNUM.

POITISHEMO, K POIB’A3YIOTECA HENIOBHI KBAZPATHI PIBHAHASL.

a)sxmo ¢ =0, b#0, 100 ax’ +bx=0 & xlax+b)=0 &

b

HAHHA Ma€ /1A KOpeHi: x) =





[image: image100.jpg]6) sximo b=0, c# 0, Togi axX’+¢=0, x* =-=, npuuomy mpi £>0 PIBHSIIS He

s

a

Ma€ PO3R’S3KIB, AKIO K < <0, PIBHSHHS MAE 138 PO3B°S3KU: B
a

B)siKimo b= c =0, ogi ax’ = 0ix=0.
Mpueaaan

1. Poss"ssami piBamns 4% + x = 0.

x=0,

Y4t 4r=0 o Afdx+1)=0 °[4x+l=u

= xef

0} Bianosiae: xe

2. Poss smary pisnsmms 4 - 1= 0.

11
Bianos rE{-=i=19
s matid]

3. Posw’ssami pinisuua 6x° + 5 = 0

67 +5=0 & & %, Biinoniib: poss’skis Hewae. *

3.2. Tlpu fociimKeHHi KBa/[PATHOTO TPIWIeHa GyIo I0BE/ICHO, 0 KBAJPATHE PIBHSH-
b=vD _-b+JD

2a 2a

I MaE A PiSHAX KOPeHi: X, = e D=b" - 4dac> 0. Sl

D=0, 10 KBajpatiie PIBHSIHHA Mac OMMH KOPiHb X =

——. Hapemri, samo D<0,
2a
PO3B’AIKIB HEMaE.

T pascara

1. Poussums pismmna 26— x -2 =0,

* IocnioBHo naxonmMo:

1,¢=-2,D=(-17 -4-2(-2) = 17> 0. Pisuauns mae ava

13417 ,
=

. I o
powEKH: 3,5 = . Bianosink: x, =

2. Poan’mam pismsinms 96 4+ 6x + 1 =0,

*a=9.b=6.¢=1,D=6"-4.9= 0Pmunmlxmmaﬂu«po:nnnkx:il;=——

3. Poss"smath pisssuis 3¢ - 2x + 1 =0,
*a=3,b=-2,c=1,D=(-2/'~4:3 1 =-8<0. Pisuwnus He Mac posn'smis, Bistosins
PosB ks Hemac. ¥

4. Poss’samh pinmsms

* Lle pinsusns He € KBAIPATHHM, L1 WOMTLCH 20 Nuauplnmro'

o Je-ar( ool {

x#3, 220

x#3, x20




[image: image101.jpg]2
" %z‘—}jns:o, - {le—Bx+12=0.
fe3, x20 x#3, x#0.

Poan'mRemo piaisnin 5% - 231+ 120, Maewo a =5, b=-23, ¢ =12, D=(-23f-4-5-12=289.

A 2344289 _

B£17 . 3
Orxe, BT pizwnx, = 4, x, = Maemo cHerem
%13 10 0 1 ST .4

c=d, x=2
w3 xpl
apinkn x e{%w} Bignosias: x e{%:d}.‘

Y BHIajIKy, KOIH cepezii KoeditienT b — HapHe Heio, (opMylta po3B’A3KIB KB
DATHOIO PIBHAHHA CHIPOLLYETHCA Hexait ax’ + 2dx + ¢ = 0, Tom

_2d +\4d? ~dac :—dt\/d’—ac 55

P
o 2a a

Mpukcaa
5. Possmarw pipismua 9 - 2x - 7= 0.
1441463 _1£8

=——, aigkax =1,
9 9

* Tyra=9, d=-1, ¢=-7.3a dopuynoio (5.5) MaeMo Xy =

6. Posp"sraTH piBHANNS

a+l  x-2
+ Tl pismnuin s MAPAMCTPON He € KEUIPRTINN, A6 SBOUITLEH 0 KBLATIOTS OGmen. 0TYCTHNIY
Al BAHNAETLCR YNOBINE %2, 0%~ B OFVACTE AONYCTUNIER Uil MATHO X 4=2a+ 1y

(a+]) +4=ariz2

—(a+ 1)}, a6o - 2a Flpes (a+ 1) 4= 0, 3sian x, =a+lE (a+1)

omke, x1 =+ 3, xa= - L. Jrajaeuo, uo x# 2, Takuy aow, @ +3%2 i a—1#2, ik a1 i
! 42 _2x-4 +2 ’
3. Tlp @ =3 naie piRAII NaC BATILL %:x—z. mixu 54—:2. x=6. Bianosiak
Fe
i % -1, a3 pinwans wac 8 pona’s: X =a +3 T x=a 1 opt a=3 x=6; npu a=-1
piBsIILA BpANAE CeHC. *

3.3. Hexail kpajparie PiBHsHHS ad +be+c=0 Mac kopemi x| i ¥ (MORIMBO,

B
—4a
;= x2). TowtiTinnio, mo ax’ +bnc=n(x1 +kx+f~) =d (x+—b—] 2hi=dacty
a a 2a 4a

;.,[(H;_a)ld_g,]ﬂ[“g g](”%%“(x-x,x,_x,,




[image: image102.jpg]=xy, ax' +bx+c = a(x~x). Muorownerm axr'+bx+c i

YV punaggy, xom x, =
a(x — x1)(x — x2) ToToRTO pibi. OTAe, a(x’ oz +§] =a(x = +x)x 4313, iz
a

BHXOMATH PIBHOCTL X; +X, =—§ Ta XX, :&.

3 HaBe/IEHUX MIPKYBAHb BUIDIHBAE CIIPABEIIHBICTL meopemu Biema: [1s TOrO 100 wwca
x1, X2 GYIH KOPEHSIMH KBAjIPATHOTO PIBHSHHS ax’ + bx +c = (), HEOOXI/HO i MOCTATIEO,
1100 BUKOHYBAIMCA PIBHOCTI ¥, + X, :—% T xx, :E

3oKpeMa, SKITIO X1, X2 — KOPeHi KBaAPATHOro PIBHAHI X'+ px + ¢ = 0, 10 x| + 1=
inn=q

T pasca
1. 3nalfti cyMy KBAAPATIE KOpEHIB pisusiia 207 - 4x + 1 =0,
* Hexadt x), X — KOpeHi JlIHOTO PIBHARNS (BORM iCHYIOTE, 60 D = (—4)° - 4 -2 > 0). 3riano 1 Teo-

pogilas,
2

. P 1
pevot0 Bierm,x 33 =21 5ty = . Tenep waeno el =(n+5) -2y

Biguosias:3.*
2. Tpw AKX 3HAMEHIAX NAPAMETPIS P, g PibAIA X + px + ¢ = 0 MaE KopeHi p i g, AKWO pg # 07
* Jrizso 3 TeopeMoio BieTa, MaEMo CHCTeMy pinnsth

Bpaxosyiods, wo pg # 0, 3706YAeM0 IHAUEHNA (X TIapaNeTpin: p = 1, g =
Iepenipka. Pismunsx’ + x—2= 0 mac koperix = 1ix=-2. Binnosinup=1,9=-2.*
3.MIp KoMy SHASeHMi /m KOpeRi Xi, X; PBHANI X'~ Sx+m=0 SAIOBOALHAOTL YMOBY

2 +35, =217
* Jriano 5 Teopemoto Biera, x; + 12 = 5. Macwo crcreny

{zx, +3, =21,
X+, =5,

ik 1 = 6,31 = 11 Temep. sriano 1 reopemoto Bieta, onepimmo m = x 3= -66. Bianowinn: -66.*
4. OGUHCIHTH CyMy OGCDHEHHNN BCTHYRH KODEHIR piBHAHHA 26 — 53 + 1 =0,

‘ y i ! T
* Hexail 1, %, — Kopeiri Aauoro pinisnis. 3a teopenoio Biera x, +1, =;, 6= 5 i e

Bianoniaw 5. *

S. Tlpw KoMy sHaseuisi BApAMETPa a PIsHHLL KOpeHiB piBisin 26" +4x + a = 0 aopissioc 57
* Hexafl xi, ) — KopeHi Janoro pisisnst i x1 > xa. Frizuto 3 Teopemoio Biera, x; +x; = -2. Maewo
cictemy

T i B Aol 1(71)
2 2

niH ¥,
' 2\ 2

Bianosia 10—;—. ok

6. Cyma ksaspatis Kopewis pisanuA x* + px —3 = 0 gopismioe 10, 3raiiru p.




[image: image103.jpg]* Hexali i, Y2 — Kopesi JHOTo pinismnt. 3riio Teopemoro Biera, X+ = p, %2 =3, 30 ymosoio,
x7 422 = 10. Oke, (1 +x2) ~ 2602 =p* +6=10, Jlullulp +2. Binnosinupe {-2:2}.*

Faysaxenns JIckpHMinauT qanoro piamns D = p + 12 > 0, oTke, Kopeni icHyloTs mipi Gymb-
KOMY p.

2" +5n+3
7. CropoTsTH API6 —————.
o 2n* +9n+4

* SIxiio Xy, ¥» — KOPSHi KBAAPATHOTO TPHHNEHA ax’ + bx + ¢, T0 ax® + bx + ¢ = a(x—x x — )

POSKIIAIEMO HHCSTLHHK | SHAMERIHK Aatoro APoGY Ha MHOKIHKH. Tncemsimk; ~2n” + 5n +3 =0, 27 -

Ouvke, —2n +5m3“—z(n—3)[n+;)— 3-nf2n+1)

5+
~5n-3=0. H=T7. =3 n

Inamennuk: 2n° + 9n+4=0, n im= 4 ony= L Orxe, 2nt 49744 r—rz(nuim%] =

~ant+5n+3_ (I-nf2n+l) 3-m B3
Bianosins:

27 +9n+a  (n+d)2n+l) n+d’ n+d’
8., Ta x; — Kopeni pisisis 3x° — 6x — | = 0. Cnact KnajipaTe PIBHSINA, KOPEHAMH AKOLO €
ancmaxy + 1 Taxs+ 1.
* 1 cnoci6. Ilykame pisusmns Mae sHDma  (x— (v + D)~ (a+1)=0. a6o x'-
— (g + X2+ 2+ (o 1) + 1) = 0, smiaxn $

3= (4 + 2 X+ 120 (115.3)

.

= (n+4)2n + 1). Tenep Macso

3o a Teopenoro Bies, 1 +3= 2, 1%, = —%. Tenep is pisssmisin (I15.3) Maewo * u% +24

+1=0, 260 x°

4x+2%-0 Tlpi Guanii oepKaTH PisEIA i3 MLTAMI KoRICHTANH, JOMHO-

KHMO 0GB MACTHIH OCTARHAOTO PiRIRIIA 1A 3 | O1ep&MMO 3 — 12+ § = 0.

24 cr1ociG. Ko Xo — Kopiw, pistua f(x) = 0, 10 % + 1 — kopits pistuus fix 1) = 0. OTke,
HKIO X4, X3 — KOpelti PiBsIN 3 — 63— 1 =0, 701 + |, x2 + 1 — Kopen pinnmia 3(x - 1)’ ~ 6(x —
—1)~1=0.a60 3x* - 12x + 8 = 0. Bizmonias: 3~ 12x + 8 =0,

9., Ta %) — KOpeHi PIBHAHNA 4 ~ 7x ~ | = 0. CAUIMCTH KAIpATHE DIBHSIHA, KOPEHAMH AKOTO ¢

1 1
aHeI — TA —
20 &

- : 7 1 ;
* L cnoci6. 3a reopewiono Biews x,+xy =+, 3 ==, Hoxall ykane pisiin e parin

[LLJP@,_{L
P s 4

Orxe, tiykane pisksTaHA & +7x— 4 = 0.

2 pxt g=0,Toni

24t onoci6. SIKIo %o # 0 — Kopins pisnmn fx) = 0, TO —— — Kopih pisksHEA /(l) =0 To
P
%

2
MY, AKILO 5, %2 — Kopeti piBusn 4 — T~ 1 =0, To - Ta —=— Kopeni pissmn 4[1) s

P F s
~1=0, a604 - Tx—x*=0,a60x" + Tx—4 =0. Bixuosizn

10. TTpi AKOMy 3HATICHI] IAPAMETPA @ PIBIAHAX + X +a

+T-4=0.%
i+ ax+ 1 = 0 ioms et Kopim,?





[image: image104.jpg]* 114 cnociG. Hexaii nepute pis s Mae Kopeti Xo, X1, & Apyre — 3o, ¥2. 3ridio 3 Teopenoro Biera,
Mieo 28] cHOTeMH
(115.4)
(115.5)

(115.6)
(115.7)

SIcHo, WO KO 3 SHOEN Xo, X1, X2 HE AOPIBHIOE Hyio. PosaimBiun piskommiis (115.5) Ha pisssiis

(I115.7), maemo Hog Biasseig sut pisasmms (115.4) i (115.6), onepaumo, no x, -x=a-1.
x
Tenep Maemo cHOTEMY

apika
(a-xm=a-1 (115.8)

Tipi @ = | 7ami pinisns fe MaioT Kopewin, oTake, a# 1, i 3 pinnanux ([15.8) oxepayeso, mo
%= 1. Tetiep i3 pinttsus (I15.7) Maewo xo = 1, 3 pismsis (115.4.) oXepikAMO X1 =~2, 2 3 piBHANAA
(I15.5) an0Gy7iemo a = 1(-2) =-2.

24 coci6. Hexali xo — cuimui wopift, Aaiux pisssib. Toxi X3+, +a=x2 +ax, +1, 3sikn

(x0 = 1)(1 ~a) = 0. Ockinskn a# 1,10 x0 = 1. 3 pivnocri xj +x,+a=0 Maemol+1+a=0ia 2

Mepesipka. Tlpn a = -2 nepue 3ajase piBHANNA Mae Koperi | i -2, a apyre — ofuH Kopinit. (a0
/B2 OAHAKOBKX Kopeii) — 1. Binowins: mpua=-2.*

V [IeAKHX BHIIAJKAX MO PO3B’ A3aTH KBa/IPATHE PIBHAHHS YCHO,
Teopena. Slxuwo a + b + ¢ = 0, mo keadpanie pienanns ax’ + bx + ¢ = 0 nae kopeni

x=Ti » A
a
* Jlicko, a- 12+ b-1+c=a+b+ ¢ =0 (3a yMoB0I0). 3rizHo 3 Teopemoio Biera,

- UK x,

=

Hanpronaz, piBmsins 2 — 7x + 5 = (0 Mae kopei x; = 1 (60 2 =7+ 5=0) i (3a Teo-

& . P 9 o
pemoio Bieta) x, = % Pinnsirair 4 + 5x 9 = 0 Mae KopeHi x; = 1, x, = = PinsiEns

~6x* —x +7 = 0 Mac kopeti x; = 1, x;:—%

3.4. Po3risHeMo psz TUTIOBHX 3ajiad, TOB'S3AHHMX 13 DO3B’S3AHHAM KBAAPATHMX PiB-
TISHE 3 TIAPAMETPOM.

Hexaii kopeni X, x; pistmis ax’ + by + ¢ = 0 MatoTs pismi uaxu. Toti xm =< <0,
a

10670 KoePILIENTH a | ¢ MaroTh pisHi 3HakH. L[i yMOBA € HEOOXI/HOIO 1 IOCTATHEOIO YISt
1070, 106 KopeHi icHypaiy | Manvt pisii suaku, Go D = b’ — dac > 0, ockinskH ac < 0. My
Josenu teopemy. Jng mozo wob uucta 0 SHEXOOWIOCH MIdC KOpensmu DIGHANHS
ax’ + bx + ¢ = 0, neobxidno i docmammuvo, o6 suxonyeanacs ymosa ac < 0.




[image: image105.jpg]Po3risHEMo 3ajavy, 10 Y3arabHIOE OIepKaHHil Pesylstar. 3°iCyeMo, 3a SKHX YMOB
(DIKCOBAHE UHMCIIO (L THAXOJHTBCA Mi KOPCHSMM PIBHAHHA ax’ + bx + ¢ = 0, 0670 BUKO-
HYETBCS YMOBA

X <a<x. (5.6)

3 ymMoBK (5.6) BUIITHBAE, 1O X — 0. < 0 < xy — 0. Hexait y = x — o, abo x =y + a. Togi
$1<0 <y, e yi, y2— KopeHi pisHsHES aly + )’ +b(y+a)+c =0, a6o @’ + (2aq +
+by+aa’+ba+c=0. Sk Gyro 3'5coBAKO panile, LTI BUKOHAHHS YMOBH y; < 0 <y,
HeoOX1JTHO 1 JOCTATHEO, 106 BHKOHYBAJACH YMOBA

afaa? +ba +c)<0. 5.7

Hpuskaan

1. 3ualiTH Bei SHANCHHA NADAMCTPA Y, DK AKHX YHCHO 7 SHAXONHTLCN MDK KOPCHSMH DIBHANHA
Frx+y=0.

* Friio 3 ymonoio (5.7) maemo 1(1y* + 1y +7) < 0, abo v + 27 <0, sniaxn -2 <y<0. Biano-
Bimny € (-20)*

2. 3naiiT Bi SHAUSHHS TAPAMSTPA @, NPH AKHX OTHH i3 KOPEHIB pisnANNA X — 2ax —a= 0 Gisti-
1mii5a 1, 0 ik — stermndi3a 1.

* 3riH0 3 YMOBOIO (5.7), Maeno 1(1 - 1° - 2a - 1 - a) <0, a6o 1 —3a< 0, sviaxn @ >%. Binmo-

) 1
Bige a>—.*
3

3. JuaiTH BCI IUAYSHHA 4, NPH AKX PIBHO MM Kopiits pinnsins x* + 2(a — 1)+ 3a + | = 0 3ax0-
o ysiony x < -1

* STKLo piBHAEL MAE QTHH KOPiih, TO D

Y pasia=0 Maemo X —2x + 1 =0,x
=5 — oM 3 myKAHUX JQTEH),

Sximo pisanin Mac 1pa Kopewi. 10 x < 1 a
+3a+1=0,a60a= 4. [pu a=~ 4 pisuwimus Mac sy

. o610 4(a~ 1)’ - 4(3a + 1)=0.4°~ Sa=0;a=0a60a =5.
1,y pasia=5 maemo x* + 8r + 16 =0,

1. Hexa xy = -1, o1 (1) + 2(a - 1X-1)
105 - 11 = 0, awiamn x =1 x;

I
Ok, @ = —4 e DXOAHTL. JIHINAETLOR POYTH NANAOK. K0 x; < -1 = 2. Toi A0 1 ywokoI0
(5.7) maemo 1(1(-1)’ +2(a~ 1)~1)+3a+ 1) < 0, a60 a < 4. Binnovizs a< 4 aboa=5.*

i X

Hexait oGuyga Kopei pisisunt ax’ + bx + ¢ = 0 pisui i foarsi. Maemo cucrenmy

(5:8)

a6o

SleHo, 1o AKIIO BHKOHYETHCS cHeTeMa (5.8), 10 PIBHSHHA ax* + bx + ¢ =0 mae Ba
PISHHX JIONIATHRX KOPEHi.

Hpsicannn
Jafimi Bci SHANCHIS TIAPANTPA . NP KW Koperi pinmani (a + 1) = 2ax + a + 3 = 0 o





[image: image106.jpg]* Irigwo is cHeTemoio (5.8) Maemo

4a* ~4(a+1)fa+3)>0, 4a+3<0,
2a(a+1) <0, { l<a<0,
(a+1a+3)>0 @<-3 abo a>-l,

i-2) .

S. 3ualiT BCi G, IPH MKHX PIBHANHA ¥ — 2(a — 2% + @° - 24— 3 = 0 MaF /B2 PIRMAX AOATHHX KO-
pei.
* 3rigno is cuetemoro (5.8) Maewo

4(u—7)z—4(n’~’luf )>o. a<%.
-2(a-2)<0, a>2,
a’-2a-3>0; a<-1 abo a>3,

" 3 ’
WBiKH —1<a<—-7. Binnosian: a €|~

winka 3 <a <35 Bianosins: a e (3:3.5).*

3'scyemo, 3a KX YMOB 0GHIBA KOPeHi pibHsHms ax’ + by +c = 0 pisHi i Gimsmi 3a
JiesKe AUCHE Mo oL, TOGTO BUKOHYETHCS YMOBA O < X1 < xa. I3 wici tozsiiinoi HepisHocTi
Maemo, 1m0 0 < x; — ot < x; — a. Tlowrazemo y = x — &, 10610 x = ¥ + ot. Togi 0 < yy <y, e
Vi, y2— Kopeni piBHsHEA a(y+a) +b(y+a)+c=0, abo ayt+(2ac +b)y +ac’ +
+bo+e=0.

Tenep 3riyHo i3 cuctemolo (5.8) Maemo

(20 +5) ~4afaa’ +bo+c) >0,
2a0.+b) <0, (59)
ao® +bu+c)>0‘

al
al

b —dac>0,
aGo a(2au+b)<0,
q amz+ba+c)>0.

M pasesanmn

6. 3uaiTH BCi IMQUCHAA NAPAMETPA a, IPH AKX OGHABA Kopeni pisANKA X' + ax + a =0 piami §
Gimmi aa 1.

* 3riano is cueTeMolo (5.9) Maeno

a*-4a>0,
1(2:1:14a) <0,
1112 +a-14a) > 0;

Posn’seaxin emae. BiznoBi1b: 1akHX sHaneHs, nemac. *
7. Tlpi ki SHadensx napaerpa b kopesi piswsnis (b4 157 - 3bx + 4h =0 pisui i oGuasa
Gumawi 3a 17




[image: image107.jpg]* Frimo i cHeTeMol0 (5.9) Macko

9 - 16b(+1)> 0. —1—76-<b<m
(b+1)(6+1)-2:1-36) <0, be-1 abo b>2.
b+ Yo+ P -30-1+4)50 |pent ato b3,

ssinkan - <b <L Bianoains: b e(—z%;—x). .

Hexaft xoperi pinssmms ax’ + by + ¢ = 0 piai i Bizremsi, 10610 x, < 2 < 0. Tox, Bpa-
XOBYIOUH TeopeMmy Biera, MaeMo cucremy

D>0,

X +x=

5o, (5.10)
a
X% =% >0,

D>0,
ab >0,
ac>0.

3po3yMiNo, [0 MPH BHKOHAHHI YMOB cucTeMy (5.10), piBHsHHS ax’ +bx + ¢ =0 mae
J1Ba PI3HHX B/l €MHHX KOPEHi.
Hpuxaax

8. Tlpw 501X SHASCHIIX @ pismAMs ax® —x + 6 = 0 Mac B PIHAX B MIHX Kopeni?
* Irizuo is cicrenoio (5.10) Macao

s 2l
1-4a>0, Ehico
-a>0, a<0,
a*>0, a#0,

iz —%<a<0. Bianonins: npu ns(

3'siCyEMo, 3a SIKHX YMOB 0GH/Ba KopeH PiBHsHES ax’ + bx + ¢ = 0 pini i Mermi 3a e~
ke (PIKCOBAHE KGO (X, TOOTO BUKOHYETBCA YMOBA X| < X2 < O, 3BIZICH MAEMO X — & <Xz —
—a<0. Ioxnanemo y = x — t, a6 x = y + a. Tom y1 <y2<0, i€ ¥, ¥2 — KopeHi piBHsIH-
A a(y+ )t +bly+a)+ ¢ = 0,a60 ay* + (2ac + by + ao’ + ba+ ¢ = 0.
Tenep 3rifHo 3 cuctemoio (5.10) Maemo
b’ —4ac >0,
a(2a0.+5) >0, (5.11)
alaod +bo+¢) >0

Hpmicaax ‘
9. TlpH AKHX SHAYSHIBIX NAPAMETPA @ OGHARA Koperi piBMIs ax” — (2a + 1) - 3 = 0 piski i Mek-
miza—17




[image: image108.jpg]* 3riHo i3 cHCTeMOIO (5.11) Maemo.

<—‘4'2'/1? ado a>__’“2‘/’_5,

(2a+1)" +12a>0, 4a* +16a+1> 0, “l
~20-(2a+1))>0, {a(4a+1)<0, -5 <as<l,
n+2a+1-3)>0, a(3a-12)>0,

a<0 160 a)%,

<a<0. Biznonias upu ae(i"zﬁ,o

IBiAKH

—4+J“;
2

e

3’sicyeMo, 3a AKMX YMOB 06MABA KopeHi piBHAMIL ax’ + bx + ¢ = 0 pisui i Hane-
*KaTh MPOMIKKY (ci; P), To6T0 @ < x| <x3 < . SlcHO, MO MOBHHHI BUKOHYBaTHCS 01
HOYACHO YMOBH, 1O 3aJaioThest cucreMamu (5.9) 1 (5.11), To6To BUKOHYETHCH CHCTE-
Ma HepiBHOCTEH

b —dac>0,

a(2ac +b) <0,

a(2ap +5)> 0, (5.12)
alaa? +ba +¢) >0,

alap? +bB+c)>0.

Mpuseanan
10, Tip sIKUX 3HAYEHHAX NAPAMETPA & KopeRi pinusRIA ax’ — (a + 1)x +2 =0 piski i Menmi 0o Mo-
Yo 5 oMo
* 3riano 3 ywmonoto, 1 < xy <.x; < 1, 70670 o6wABA KopeR THAXOSTLCH Ha mpoMizky (-1 1). Fria-
0 i3 CHETeNOIO (5.12) Maexo

a<3-2J7 460 a>3+242,

(a+1)'~8a>0, a*=6a+1>0, 1
a(-2a-a-1)<0, [a3a+1)>0, [a<-3 60 a>0,
a:a-a—l)m aa—l))ﬂ, a<0 abo a>1l,

ala+a+1+2)>0. |a(2a+3)>0, (403 160 a>0,

ala-(a+1)+2)>0, |2>0. ol

ik a>3+2y2. Bianosias: auo a>3+242. *

11. 3uaiiTH Bei 3HAYCHHA NAPAMETPA &, IIPH AKX Kopeni pisusiuis x° — 2ax -+ @' — 1 = 0 pisui i a-
NOMSTLC Ha poMizKKy (~2; 4).

* 3riauo it cuetenolo (5.12) Maeio

4a* - 4fa - 1)>0, 450,

-4-2a<0, a>-2, 2<a<4,
8-24>0, a<4, a<-3  abo a>-l,
4-2a(-2)+a*~1>0, |a*+da+3>0, |a<3  abo a>5
16-8a+a* 150, a*-8a+15>0,

wimn -1 <a <3, Biznosiawa e (-1:3). ¢




[image: image109.jpg]3'SicyeMO MUTAHHS, 32 SKUX YMOB JIHIIIE MEHIITHA KOPiHS, piBHSHHA ax’ + by + ¢ = () Ha-
JEKATH TPOMIKKY (0t B), 10670 ¢ < x1 <P <x2. V 1b0MY Pasi NMOBHHII OTHOYACHO BHKO-
HyBaTHCA YMOBH (5.7)1(5.9):
afap? +0p +¢) <0,
b° —4ac>0,
a(2a0+b) <0,
afac? +ba+c)> 0.
3 qoTHphoX HepiBHOCTelt oJlepKatoi cHoTeMM Bi (a came — b* —dac > 0 Ta a(2ac +
+ b ) < 0) BHIUIHBAIOTS 13 JIBOX THIIHX, TOGTO JIOCHTH BSITH CHCTEMY
{"E”N +bp+ c) <0,

afaod +boc+c) > 0. G13)

b*—dac

4
i, i3 cueremnt (5.13) rmummae, mo a(a(B? - o) + b(B - @)) <0, abo a*(B +a) +ab< 0
(60 B~ > 0) Ockimsin 20 <o+ P, 10 a(2an+b)=a’ 2u+ab < a(P+a)+ab<0i
a(2aa +b) < 0.

, omxe, b? —4ae > 0. Jla-

2
Jitcro, smo a(ap’ + bp + ¢) <0, T [a[}+%] <

Mpukaag
12. IIpi KoMy SHAMICHH] IAPANETPA @ JHIlE MeHIWH Kopikh pisusiis 2¢° -~ 3ax + 4 = 0 snaxom-
‘Thes Ha HpoMiky (0; 2)?
* 3rino i3 cHeTeMoI0 (3.13) Macho
2(2-4-3a-2+4)<0,
2(2:0-3a-0+4)>0,
asiakna > 2. Bignowias: npua>2.*

3'HCYEMO [HTAHES, 38 AKX YMOB JIHIle GLIBUINH KOpiHDb piBEsIms ax +bx +¢ =0
HAIERATD HPOMIKKY (; ), 10670 xi < 0 <.x2< . MipKyIouM, fIK Y NOEPe/IHEOMY BHIIAJ-
KY, ONIEpKHMO CHCTEMY HEPIBHOCTEH
(ac? +ba +c) <0,

a
{a ap® +bp +c)>0. L)

Mpusaax
13. TIpH SIKHX 3HANCHIBIX TAPAMSTPA 0 JiHie GitLuth KOpinb pinHsis ax’ - 2ax 3 = 0 HaxoaH-
“THCH HA NPOMIAKY (2: 4)?
* 3rio i3 euctemoro (5.14) Maemo
a(4a-4a-3)<0.  [-3a<0,
a(16a-8a~3)>0, a(ga-3)>0.

' B 3
swiaw a> 2. Binosiay npua 2. *

Teriep 3'5icyeMo, 3 SIKHX YMOB OGH/BA PIsiteX KOpelti pipistst ax’ + bx + ¢ = 0 sHaxomL-
1 30BHI JIAHOTO TIPOMIKKY [05 B] — 110 pisHi GOKH BLA HEOTO, TOGTOX) < & < <y,




[image: image110.jpg]Bpaxosyioun Bivi YMOBY (5.7), MaeMo cHcTeMy
{aﬁaa’ +bo +c) <0,

au[i’+b]3+c)<0. ey

Hpuxaan

14, TpH AKKX HAUCHHAX TPAMETA G OGHBA PISHAX KopeHi pisHANAS ax’ — 3x +a—5 =0 sa0-
BOTLEAIOTH yMOBY X < ~1 < 1 <x;?

* 3rio 3 ymosoio (5.15) Macmo

a+3+a-5)<0, |a(2a-2)<0,
ala-3+a~-5)<0, 2a-8)<0.
wiaku 0 <a < 1. Bignosias: npua e (0 1) *

Y TaGn. 5.1 1OKA3AHO YMOBH, AKUM 34JOBOILHAIOT: NAPAMETPH 4, b, ¢ 3aexmo B
POITAILYBAHHS KOPEHIB KBAIPATHOO PIBHAHEHA.

Tatiuys 5.1
» PuTauty i Kopents piswaon ax’ + by + ¢ = 0 YU, HaKTULEH] Ha MpaveIpit a, b, ¢
afaa’ +ba+c)>0,
1 a<xn<x, b* ~4dac >0,
a2aa+5)<0

afaa’ +ba+c)>0,

2 xn<n<a b ~dac >0,
a(2aa+b)>0
b* —4ac>0,
af2a0+b) <0,

3 a<x<n <P a(2ap+5)>0,

4 ua’+m+c)>u
ofap® +bﬂ+:)>r)

ofao? +bac+c)>0,
g SRAEDSE. aau’+oa+c <0
' 5&41 +bate)<0,

alap® +0p +.c) >0

5 X <a<x <p

6 Rea a * bate)<0

2 R g afaf? +p+¢)<0

[a}m +ba+e)<o,

Coi1 3a3HaMITH, 1O Ti Cami PESVITETATH MOKHA OJISpXaTH 3 JIOTIOMOrOIO rpadiurol imoct-
pautii, 3'sCyEMO, HANPHIIAJL, SIKI YMORH HAKTIAJAIOTECS HA Koe(iLieHTH a, b, ¢, SKILO Kopeni




[image: image111.jpg]Hpuicann

16, Tlpy X SnasienisX napaMepa a Kopewi pisiss x° +2y 20m0 m 248500 ne
a a

penexoyIOTLCS?

* Y panoy SRy = == 20 Py =, gi=—a: % epinrontt (5.16) ampayento, mo
a =

s
w0 o+ B0 LA o i
7 a a

8(8 6 8

s 2 Gron-
(rav2af +2(2-E)araq)-2f 2
“2<a<0. Bianosiav: npua e (-2;0).*
Hexaif € /1Ba 3BE/ICHHX KBA/IDATHHX PIBHSHEA X+ pre+qi =0 Ta ¥+ ppe+ =0 3
JIOAATHHME /TACKPHMIHAHTAMH. 3°CYEMO, 34 SKHX YMOB Lii PIBHSHHS MAIOTh XOY OfMH

cribHMiE Kopikb. Hexait pismmmus x° + pix + g = 0 Mae Kopei xi, x2. JUta Toro mo6 1
JiBa PIBHSIHHA MM XO4 OJIMH CHIUTLHMI KOPIHb, HEOGXIJHO i 0CTATHEO, MI06 BUKOHYBA-

J14CH PIBHICTS (x,‘ + o, *q,)(xg +poxy +q,) = 0. 3pijic Maemo
(&2 + P+ = P =y + 207 + 0 (53 4 P+ piy — g+ P +) =0,
('Plxl —qt Py *%X'l’r‘z “qtp%y '“h) T
(22 =)+ @2 -0 (22 - p)2a #+02 - ) = 0.
Hapeii (2= 1) 572 + (02 = )2 — 1) +32) + (02 =)’ =0 (5.17)
3riano 3 Teopemoko Biera, xi + X2 = - g, xix2 = q1. 3 piBHOCTI (5.17) ofiepryemo (p2 —

- pina = (g - qip2—popy * (92— g1 = 0, wiman (g2- 17 = (p2 = piX(qa = q1)p1 —
= (2= pi)q1) = (P2 - p1Xp1g2 — pag1). OTe, KAt YMOBA MAE TAKHA BATTISL

(a:=a)" = (22~ 21){pi02 - P} (5.18)

T pusemaan
17. [lpw SKHX IMATCHASX NAPAMETPA @ PIBHANHA 2 —ax — 1 =0 Ta ¥* + 2~ 3a=0 MatoTs 50U
s criisaRi Kopin,?

* Januimento nepuse pinnnna y BArIAA x =0. Macwo

4 = ~3a. 3rizno 3 ymonoio (5.18) Maeso. (—Ba+ j (z+ )[la’n) anizkn 3a* - 240* + 14a +

17=0, 3¢’ -3 - 21 +21a—Ta +7=0, 3a%(a— 1)~ 2la(a—1)~Ka—1)=0, (a- 1X3*~21a-7)=0,

214521 21- SJ—I 21+5J—l}
6 6

Orke, a1 =1, a5 = . Bianosias: upk a e{

18. 3uaitti BCi THAYEHHA NAPAMETPA @, VIS KOKHOIO 3 AKMX KOPeH: piBanns 3° + 3x + 2a = 0 2na-
OUITHCH Mk KOPEHSMH piBlsiiA +° + 6x + 5a = 0,




[image: image112.jpg]piBmE ax’ +bx +c¢=( 3OBATLHAIOT,
yMOBY ¥ < 0L <xy< . Hexaii flx) = ax’ + bx
+¢=0. PoanuilyBatoMy BHIAAKY BIAIOBi-
JIAIOTL J1Ba TIONO)KerHs rpadika dymkuii fx)
(e, 5.1). Skamo a>0 (pue.5.1a), T
Ry <0, AB)>0 i a-Aa) <0, a-fiB)>0.
Pue. 5.1 Sk a <0 (puc. 5.1,6), 10 fla)>0,
APB)<0 i smony a-fia) <0, a-fB)>0.
Omxe, MaeMo cHCTeMy

afaa? +ba+e) <0,
a(aB® +6B+c)>0

Hpuxnaz
15. 3uaifri RCi AHANSHIA TIAPAMETPa 4, TIPH AKIX KOperi pinHARAS (a+ 1) — ax + a = 0 MaloTs i
30 HAKH § KOKEH 110 MORYIIO MR Hixk: 2.
* Friji0 3 YMOBOIO MAEMO 2 < X, < 0 <.x < 2. OTAe, TIOBMIH] BHKONYBATHCI OHOTACHO HPIBHO-
oTi-2 <3 0<xTa % <0 <x; < 2. BHKOPHCTOBYIOWH nosumii 41 5 Ta6i1 5.1, Maemo cietemy

a+1)a <o, a+1)a <0,

a+1f4(a+1)+2a+a)>0, [(a+1)7a+4)>0, $
(a+1 4(“1)—1;:”))0, a+1)3a+4)>0,

: 4 4
IBIIKH -7<a<0. Bignosiaw a s(~;.n]. i

3CyeMO ITHTAHHS 1IPO B3aEMHE Po3Ta-
TIYBAHHS KOPEHIB JBOX KBA/PATHIX PIBHSHE.

Hexat pipmmmm ¥+ pix+q =0 mac
KOpeHi x|, Xp. a PIBHSHHI X +pxx+ @ =0
MA€ KODEHI X3, Xy, TPHNOMY Xj<x3<
<xp<xi Y ULOMY BHNGJKY KIKYTh, IO
KOpeHi PIBHSHE MePEMEROBYIOTECS.

Ha puc. 5.2 MOKA3AHO B3AECMHE POFTAIy-
BanHs rpadikin 1wx pyswiii. Tpadixy Maroms
Pue. 5.2 ©JIMHY TOUKY [TeperTiHy 3 abCimcoio Xo, Ote-
BUIHO, WO X} + Pyt = 5+ Pa%o T4,

s v, =229 (Bigvirseo, o it py = py TpadiKi CHIBIATO, 460 He NEpeTHHAIo-
3

n-m
‘oc) Hexal fx) = 22+ pye + gy, To7i i) <0, a0 E""iq')), +p 20 4 g <0, wimar

P-pr n-p

(22-a) + pilps = 22 ~a) +ai(pi - 1)’ <0. (5.16)




[image: image113.jpg]* Hexali v, x; — Kopext pinnsmisrx® + 3x+ 2a= 0 <X, 3 nosuuii 7 w60 5.1 aiepikyento cueremy

1
a1l uSlE. -~
9-8a20, i 435)-3x e
+6x, +5a <0, <( i) e A3
x; +6x, +5a< 0, 2
<
g
ORIy < w0 2o
1 1
2512 1 |asis, ! 1
3 asiL, 3 asic, as12,
2a-3 3 ol T
a<Z % L«xu a<¥, o=8a<3-2a, |4a°~4a>0,

o< 0a60 1<a< 1%. Bianosins:a e (- 0)U (n 1%} .

Bnpasu

1. Posw’ssari pismssmst

a)2d-7x 6)4x* = 5x = 0; B) 38" ~x=0; 1) 6x* + 10;
105 -1=0; &7 - K) 45~ 5=0; 3)7F +3
D52 42=0; Dt +4=0; B)5C+x-4=0; k)3 -x-1=0; Ha*+ 10x-2=0;
M) 4 -2 -3 =0; )4 - dx+1=0; 0)95 - 6x + 1 =0; M3 ~6x +3=0;

g)}.\':»‘ﬁx+%=0, QX tx+1=0; H2P-x+2=0; y) -4l +2x

§)-5F° +3x-2=0: %)

w) b e G i
x+1 x+2" " a-1 x4l

2. Tlph AKX WATERNSX NAPAMETPA C PisHAINA 3 — dx + ¢ = 0 Mae 4B KOpewi, OAMIL Kopilih. e
Mac Koperin?

3. Jlonecrs, mo npi Gyu-womy AificHoMy suatewi @ pins ax’ — (a + 1)x + 1= 0 mae aificn
KOPEHi.

4. Jlovecn, mo npw Gyas-sxomy Aificuomy natenyi a pisnauA (a~2)¢* + ax + 1= 0 Mae aificui
Kopewi.

S. Jlonecn, mo mpi Gyb-akix AHCHAX JHANEHHE a, b, ¢ piBIIIA (X~ a)x ~ ) + (x - b)(x -
) + (3~ ¢)x - @) = 0 Mae aificui Kopesi

6. Jlonects, mo nipn k > 0 pisuanax (I: +%)x” > 2x+% =0 e mae pifrex Kopeis.

7. Jano jba  KDAIATHMX piBHan: Pipx+q=0 T X +px+q=0, npuuomy
P1p2=2(g1 * g2). JIOBECTH, MO XOH OZIHE i3 1K puum Mae AiicHi Kopeii,

8. Juaiimn cynmy KnazpaTin xopenis pinsiig 3’ —x—1=0.

9. Tlpu axoMy 3Hasicmri s Kopemi Xi, X Pimsmsi x*—4x+5=0 3QI0BOALHAOTL YMOBY
2%+ 3152 = 107

10. TIpH SKoMy 3HauCHHI TIAPAMETPE @ KOpeMi Xi. X: pisiania 2¢° - 5x + @ = 0 SwToBoMMAIOTY





[image: image114.jpg]11 [Ipn sxoMy 3HAHEHHi b Kopemi Xj, X: PIBHAHHA 3x~4x + h=0 3WIOBOTHHAIOTH YMOBY
@+ 20)20 +x) =27
12. Croporuru 7pi6:

o s
Tn-n’=12,
n*=3n-4
13. Jlano: x; Ta X2 — KopeHi piBHAHHS 55 — Tx — 2 = 0. CKIACIH KBAXPATHE PIBHAHIA, KOPSHAMH
KOro € uHen (x) — 2) Ta (%2 - 2).
14, Jlano: x; Ta x3 — Kopeni pimmmA 55° — 6x ~2 = 0. CKIACTH KRAAPATHE PIRUAMI, KOpEHSMI
AKOTO € KBAZPATH KOpeH i
15. Po38’maTk ycHO PiBHSAHAA: 2) 4 —x -3 =0; 6) 2" +3x -5 =
Te+2=0.
16. TIps AKMX JHANEHHAX NAPAMETPA @ MMCAO | SHAXOAMTRCH Mik KODEHAMM DiBHAHHA X° —
ax+a=0?
17. Tlpk skiX IHaviennsx a Kopeii pisranma (@ + 2 - 2ax +3a = 0 pisni i gopami?
18, s i SHUSSHIAN @ XOPes KBUIPATHORO pisst (2 —a)” ~ 3ax + 2a = 0 G sa 1/27
19. Tlpw siwx amanesx a xopesi piswanns 3ax* - 2x +a = 0 piai i ia’ewui?
20. Ips AKX JBAYCHAAX @ OGH/BA KOPCHI PIBHARHS X + 4ax + (1 - 2a + 4a°) = 0 Menmi ik 17
21. Uy icmyioms TaKi IAYEHHA MAPAMETPA 4, NPH AKKX OGHBA KopeHi PiBHANIA X° -+ dax + (1 —
- 2a + 4a) = 0 piaii { IMAXOANTHCA HA iHTepBa (~1; 1)?
22, [pH SKHX THAMCHHAX MaPAMCTPA & OGHABA KopeHi pinmamis X’ - 2ax — |

)

; B) X —9x +8=0; 1) 5% -

e Glbii Hix 27

23. U iciiye TaKe SHANEHHS d, 1IDH AKOMY THilte Mentil Kopiith pisams x* - 2ax - 1 =0 suaxo-
e wa npomikxy (1 3)?
24. TIpw kMX SHadeHI NapameTpa @ TitKkw Gimumwii Kopiss it (a + 2)¢ - 3ax - 1 =0

AHAXOIHTHCS HA NPOMERKY (2: 3)7

25. TIpi AKKX SHAHCHHSIX NAPAMETPA @ KOPEHi Xy, X2 PisisnmA (@ + 1)r - 2x + a2 = 0 3an080M-
AT YMOB X1 < 0 <2< x3?

26. TlpH 56X SRANERIAX @ KOPeiti PiBiiaih 3¢~ Sax + a =0 1ax’ - 2ax - a = HepeMenoByoTCA?

27, Tlpr sxux 3uavemuix a pisnsmma 3x° - (a+ - 1=0, & +3x—4a=0 MaoTh X04 OfuH
crrinbi KopiB?

§ 4. PiBHHHES BHILMX CTENCHIB

4.1. Pignsunam euyozo cmenens Ha3MBacThes PiBHSHHL Buy F(x) =0, e Flx) —
MHOPOHJICH, BHIMI JIPYroro creriers. 1Tijl 4ac BUBYEHHS TeMH 3 MU PO3TISHYTH BHTIAZIOK,
Ko koeditienTi MHorowrena F{x) — paujonansyi yueia. Byro riokasano, K Biuiykaty
el pAIiOHANHHI KOPEHI Takoro MIOrowieHa. 3ajava BUNNYKAHHS BCIX MIFCHEX KOpeHiB
MHOLOWICHA 3 JUFCHUMH Koe(ilieHTAMH He € CIEMEHTAPHOIO 1 POITISJACTHCS B KYpei
WHIIOT anreGpi. MU poIrIsieMo AesKi BUNIa/IKH, KoM MOKHA naitti BCi AjfcHi kopeni
MHOTOWIEHa 3 JHHCHUMM KoeiLieHTaMH.

Asowrennun HAMBACTLCS: PIBHSHES BUAY aY' +b =0, ne ab#0. 3 1poro piBHIHHS

Bt
Maemo x" = ——. Teriep MOXIMBI TAK1 BUMAKH
a

) 1 — HeTapHe YHCO (HArafiaeMo, o 7 > 3), Tom x =

(e it po3s’a30K);




[image: image115.jpg]6) n — IapHe YHCIO, TO X =+ Z (/1B O3B’ TIKH), SKILO E<(x AKILIO %K £>O.
a a
PO3B’AIKIB HEMae.

Tpuicangn
1. Posn"s3am pismans 6x° + 2 =0,

D — x=i—l=—Jz Binmosizs: -+ *
3 3 3 3

2. Posn’sarw pisnsna 2x* — 5= 0.
s 5 5[5
=, x=t¢: Bianosins: x e -J: = b
Z 2 # 2'\2
* Posn'sKiB HeMae, G0 1isa YACTHHA PIBHAHHS ZoNaTHa. *

3. Poan’maw pismaumis 52° +2 = 0.

Tpuunennum HasMBAETHCA PIBHSHES BUY ax™ + by + ¢ =0, ieabe 20, n> 1, ne N.
11106 posp’asaTy Take PIBHSHKS, 3a JONOMOIOIO TMiACTAHOBKM X' = z CTIOHATKY OJEPKYEMO
KpaJpaTHe PIBHSHHA az” + bz + ¢ = 0, & Al JEMO BIIOBI/HO /IO TOT0, CKUTBKH KOPEHIB
MA€ 1€ KBA/PATHE PIBHIHHS. '

Hpuxanan
4. Posn’sarw pisnsnma x'? - 5x% 46 = 0.
* Hexaii x* =y, 1omi y* - Sy+ 6 = 0, 3siaxw yi =2, y» = 3. M# ofiepany ZBa BHUAIKH; 8) X° =2,

=442 6 -3, =245, Bianosias: x (- 05;- 45 VE:4) +

5. Poan"matu piswsns x* + 35— 4 =0

* Hexait x'°=y, Toni y* +3y-4=0, 3viaxn 3 = 1, y2=-4. Macwo apa nunamxw: a) x'0= I,
x=+§1 =+1; 6)x' =4, poan’smin emac. Binnonine v e {-1; 1}.*

6. Poan’matw pismsums x* + 45’ — 5 =0,

* Hexalt x' =z, Tom 2 + 425 =0, 38ikK 2, = 1, 2=-5. Jlani posr/miemo Taki 7188 BHMATKH:
% =1,x=1;6)2=-5, x=¥"5 =—{5. Bianosixs: xe{—V?-.l}. .

7. Poasssamu pismsmuis x'0 + 26 + 1= 0.

* Hexalf X’ =z, tomi 22422+ 1=0, (z+ 1)*=0, z=~1, 3pimen ©=-1, x={-1=-1=-1
Bianosins:x=-1*

8, Poaw’smsarw pissuns 20 + 7' +3 =0,

* Poss'smKiB HeMac, 60 B SacTHHA OTaTHA, *

Tlpn 2 = 2 TpHMIICHHE PIBHSHHS Mae BUDISUL ax’ + bx’ + ¢ = 0 i HaswBaeTECs Gikead-
pamyu. 3a JOTOMOTOIO ITi/ICTAHOBKH X = y BOHO JBOJTECS JI0 KBA/PATHOTO DIBHSHHSL.

Hpuraan

9. Tlpy AKHX SHAYCHHAX NapaMeTpa g Giksaspatde pisusuns (a + 1'% +a=0 vae woTHp
poan’smk?

* Hexalt x*=y, Tom (a+ 1) -y+a=0. Jlns 10r0 mob BHXiTHS DIBHAUHA MANO MOTHDH
Posn' KM, HeobXIZHO § JOCTATHLO, (D OEPAANE KBAAPATHE PIBWIKA MATO BA PIsIX AOTRTHIX
Kopewi. TIHXOZHMO 210 CHCTeMH epiBoctell




[image: image116.jpg]1)~ dafa+1)>0,
a+)l >§' ) {4a‘+4a—1<o.
aHYfl)dJ. el

KK 0<a<ﬁ_l @] J

. Binmosias: ae[&,

4.2, Cumempuunum WaIMBAeTHCA DIBHSHES BHAY ao¥’ +a™ +ap 7+ . +ap +
+ax+ag=0, ap#0. Y misilt vactuHi PIBHAHHA Koe(illieHTH, CHMETPHUHI BiIHOCHO
(Cepe/TEM) MHOIOMITEHa, PiBHI Mi c0G0I0. Toumilie KaXyIH, ak = d,-+. PoIpisHmOTS JiBa
BUA/KH:

A. n=2k (n— napHe Wicio), TOM TiBA YACTHHA MICTHTh 2k + | JiofiaHoK. MeTojky
O3B’ SI3AHHS TAKHX PIBHAHB TIOKAXEMO HA XapaKTEPHHX NPHI/Ia/EX.

Hpuxaan =
1. Posn sarn pisanma x' 4x' ¢ 38 dx 1= 0
* TTOMITHMO, IO X = 0 He € KOPEHEM LLLOTO PIBHAHHA, OTAKE. POSALTHBIIM OBHABI HACTHHH PIBHAHHA

1

W, oepKUMO piBumma X~ 4x+3

(24 2)-ox+Tes=0. s9)
= P

1 kgl y
Hexal x+—=yp, Toai y‘=x'+L,+2 faPule
x F

0, piswocistie aawomy. lu Maeso

3% =2, Piwums ([15.9) naGysae surmity
W -2-dy+3=0,a60y -4y + 1 =0, 3mimku y, =23, y, =2+3. Tenep Macmo ava punanKH:

W) AT —y3y x’~(2-—‘/§)x+l=0. e ——
7
0 x4 Le2di, £ freT)er1=0, mino - 2EEGEHE irads
:
24323443

Bianopige: x=="——""T—"=,
2

2. Posn"mam pisnsna x® - 2¢° ~ 2¢' + ' - 24% ~ 2w+ 10,
* HloMiTuM0. 0 X = 0 e € Koperen pibisnis, Poyinio oGWIb sacTwmi pisismis wa x* i onep-

Kimo piskani x* ~2x7 - 2x+2

(qu)—z(x’+L_)-z(:+l]+2=o (115.10)
L6 X,

e

= 0. pisnociuibiie Aanosy. fluii

Moknanemo x+

=y ~3y. Kpim toro, x*+—p=y*~2 Pisusun (I15.10) npuiivac muramn y' -3y - 207 -2) -

X
, 860 y* ~ 3% - Sy +6=0, ainkn ¥ ~ 337+ =3y 2w +6=0, 3y -3) + Wy~3) 20~
~3)0% + - 2) = 0. Orke, 31 = 3,32 = 1, ys = -2, Tenep Maewo 1pu Bumamn:

~2p+2
-3)=0,




[image: image117.jpg]) x4da3, 230 120, i xm
%

6) x,»l:], o —x+ 1 =0, posn’sskin Hemac;
x

B) i 2, 242k =0, (5 1P=0, msimix
x

;+2f}v ’

Bianowizu: x e{— 1;%;

B. n=2k+ 1 (n — Henaphe ucio), TOM 1iBa YACTHHA PIBHAHHA MicTUTh 2k +2 Jlo~
JNarkn. Hepakko Ga'mTH, MO0 Le PIBHSHI MA€ KOPIHb x = —1. PIBHIHHA MOKHA TIOZATH Y
BHIAAL (x + 1) - Fi(x) = 0, zie Fi(x) =0 — CUMCTpHUHE PIBHSHHS MAPHOTO CTENENs, [0
G610 POITISHYTO B TOMEPEAHBOMY MYHKTI A.

Mpuaan o
3. Poss sy pisnauns 22 - 3¢~ 3x + 20
@22 +2)- @ +3x) =0, e+ e -x+ 1) -3xx+1)=0, (x+ X263 Sx+2)=0, ikn

1 % 1
= % =2.Bignonias xe{-L—;2} * v
o a { - }

0.
- Jlasii MaeMo CHMETPHUHE PIBHAHHS NApHOTO

4. Poan"marw pismsmi r® + 4x' — X — 3+ dx v 1
* (k1) + 307 — 427 + 3x + 1) =0, 3siu x;
crememy ¥+ 3¢ - 4+ 3x 4 1 =0, (x’+L)+3(

2

Vo Maemo ¥ ~

243y~ 4 =0, %3y=6=0, salsm y:%. Terep wacwo 28 sHnazKH:

B, 3 VB3 £ 426+ 6433
Rt — X,

3

1 t
Mo x+1=0, Toni x,
DA s
6t ’3_*2‘5_;. x2+3_;/§1+|=0. ToAi posB’sIKiN Hemae,
x
£ T —3- B+
mnnonim,.xe{— (33 416”'[3—3. . 3344 '6”‘[3_3] *

5. Posw’svamy pismsmm '~ 2+ 420 ] =0
* Le pisuANKA He © CHMCTPUAHHM, IPOGHMO TIACTANOBKY y = x — | 30 JONOMOTOI0 CXeAH
Tophepa:

1 2 1 2 -l
1 1 = 0 2 1
1 1 0 0 2





[image: image118.jpg]Opeprumo cumeTprune pistsnna ¥ +2y° + 3% + 2y + 1 = 0. Pospinunmu oGMN HaCTHIH PiBHAI-

s ma y? # 0, Macno (y‘ +iz)+z(y+l]“;0_
Y ¥
1

Hexall y+-L=z, 2, i piswns nabynac sRrAY 2+ 22 - 1
¥y

~144/2. Tenep Maco aBa BHIAIKH:

o 2= ~1+Z, 19 p+m T =1, y’—(ﬁ—l)y+l=0, ¥ 1BOMY pasi poss kiR Hemac;
P

S S S y7+(ﬁ+1)y+1=u, v womy pasi
y

1-V2 {2421},
Onke, x:yﬂ—l[l»ﬁt\/lﬁ—l Bianosin: x:%{hﬁt,}zﬁq I

6. Poun’ s pinpsmnn i+ 1)'0c + 2)'+ 2x+1) =1
* Maemo (x+1)((x+l)‘ 1P+ 20+ 17 -1=0, e+ 1) =2+ 198+ (e + 1) + 20+ 1 - 1=0. Tlo-
kagemo (x+ 1) =y > 0. Tomi '~ 2y + 37 + 2y~ 1 =0. My oepsam pisnstim is npukiazy S 3 1.4.2 wworo

naparpadpa. Bpaxonyiows, mo y20, MacMo ya—[ V2+y242-1], smimu (x+|)'=%(l—ﬁ+

w21}, 1% %[l-‘ﬁi'Jlﬁ—l . Bianosiae x=-1% %[lfv/Z_JrJ'l\ﬁfl .

4.3. 3e0poninim HaIMBACTHCA PIBHSIHIA BHITY
™ 4 ax™ +ax e va x™ +ha, )+ W, ) LA =0 (5.19)

G)mmo =

a6o
" 4@ x b apx g a2 a, "+ R, X W, 4 4y = 0, (5.20)

Jie ag # 0; ). — dyikcopane jtifiche wneno. Skamo A = 1, 1o Gopmyn (5.19) i (5.20) € cume-
TPHUHMMH PIBHSHASMH Bi/OBIHO HENAPHOTO i NapHOro crenens. Pipusmms (5.19) Moxk-
HA JAICATH Y BHITSUIL

o1 4227 a4 b e 0) =
a6o (x+ 1) - Flx)= 0, ge F{x)= 0 380poTHe PIBHSHHS NapHOro cTerens. PisHsrus (5.20)
NAPHOTO CTETICHS PO3B AYETHCH AHWIONTUHO CHMETPHHHOMY PIBHSHHIO NAPHOTO CTENCHS.

Hpukaagn .
1. Posa s pisnsms x* +3x* « dx® + 6x + 4= 0,
* Lle 380pOTHE PIBHAHIA NAPHOTO Creniens. A = 2. OckiibxK x = 0 He € KOpeHeM PIBHAHI, T0 pos-

MBI OGRAR] NACTHEN iBHSHA 1A P, ORCPRMMO DiBHAHHS ¥ +3x+ 4 S +i_o wo pistio-

AR 0 O () F
e G




[image: image119.jpg]Howtaeno y=x+2, oti ¥ =+ 5 +4. Pisknuis npuivac burant y' 4+ 3y 4 =0,
P 7

nigkn 3 + 3y = 0, omke, y = 0 a6y = 3. Terep MO0 /188 BUIATKK:

2 5 -
) x+==0, Toai posn’sKin nemac;
*

Gyt em=d, S Bt = Uyt~ =1 860 m =2 Bliuanins s (2 s 1)d
=

2. Posn"sami pinmanRax’ +2x' - % + 27 - 16x-32=0.
* L[e 3BOPOTHE PIBHAHHA HENAPHOTO CTeNeHA, A = —2. PIBHAHHA Mae KOpiHb X =— A= 2. 3a jomo-
MOr010 Cxex TOpHepa POSAiMHMO By HACTHIfY PIBHAHHS Ha X — 2:

| 3 -1 2 16 -32
2 | 4 7 16 16 [l

Orike, aiie piBHSHIS PiBHOCKILHE PiBHARAIMIO (x - 2)(" + 4x* + 6% + 16x + 16) = 0. Tertep posn’sikeMo
3BopoTHe PIBHSHIA HAPHOTO Cretions ' + 4%’ + 7% + 16x + 16 =0. Tyr = 4. Posmiansum obHAB:

HaCTHIH PiBkAmI 1 X # 0, MacMO (x’ »i,J +4(x+i) +7=0. [loxmbun y= ni, OLCPAKEMO
x x. x

P +ay—1=0,3miakn y'=-2: 45, Teniep vacmo 1na pHIALKH:

_—2-ae -
2
O rita24 5, xf-(./s'-z)xM:o, ¥ UboMy pasi posw' sk Hemae.
x

2= 5457 —2-B+fu5-7] ,
2 i 2 %

4
bt 5y x’+(z+ﬁ)x+4=u. ¥ usomy pasi
B

Bigmonine: x €42;

4.4. [HOJI PIBHSHIS BHINOrO CTETeHs MOXHA PO3B 3ATH 3a JIONOMOIOIO METOLY HEBH-
IHAYSHUX KOSIIICHTIB.

I pusciazn
1. Posw’susamw pisnamna x' 1 2 - 1757 + x + 6= 0,
* Hexat ' +x° — 175 4+ x+ 6 = (¢  ax+ b)a® + o + d). PookpuBaious Ty kKH b Upaifl uacTui
i€l PIBHOST], Oepiicyeso CHETeMY piBiIIL
ate=1,
ac+brd=-17,
ad 4 be=1,
bd = 6.
L1if cHeTeM] 3A0B0MLAOT, HCTa & = -3, b= 2, ¢ = 4, d = 3. Onie. Buxizme piBMIS PiBKo-
CHITHE piBHAKHIO (o — 3x — 2)(x + 4x — 3) = 0. Tenep POrNANCHMO ABA BHIALKH:

307
=

)¢ ~3x-2=0, 10 x

6)% 4 4x—3 =0, o1 X,y =—2%7.

Biuosias: xs[#.%ﬁ.;-z-ﬁ:-uﬁ e




[image: image120.jpg]2. Poan'saam pismsns x' - & +x 4 12=0,
% Hexali ' - 8 + x + 12= (% + ax + b)a* + ex + ). MaeMo cHeTemy

a+c=0,
ac+b+d=-8,
ad+be=1,
bd=12.

Llif cherewi 3a1080RRIOTS THCAA @ =~1, b=-3, ¢ = 1, d = —4. Buxiae pisusin pistockimie
TaKoMy: (¢ —x — 3)x* + x — 4) = 0. Tenep po3 IHEMO /B2 BHIATKI
1517
g

1+J_

2)x* ~x=3=0, 708 x,=

I-J.GAH«/E_—I—JE_—-HE} )
Qi i

Bianosiaw x € g :
innoni: { % o %

3 6)% +x-4=0,700 Xy =

4.5. [lnst po3p’Asanps PIBHAHDL BUIUIX CTEIICHIB Y 0araThoX BHIIA)IKAN MOYHA CKOPHC-
TATHUCS METOJIOM TMJICTAHOBKH.

Mpukaaan

1. Poan'math pismsmms (7 - 5x - 1) - 5x—4) = -2,

* Hexali * — Sx— 1 =y, Toni Buxiaue pinuARNS Mae BACIL Wy —3) = -2,y ~ 3y + 2 =0, svinku
y=1a60y =2. Maemo ABa BHIAIKH:

&) - 5x-1= 1, Toni % #; 6~ 5x-1= 2, 1om x,_‘n@.

Binnosins: x € 3
2 2

2. Posa"smam piskanms (35 +x - 1) —x'(3x’ + x— 1) = 22",
* Uncno x = 0 he € KopeHeM piBsHI. POy OGN wacTHHH piniamis Ha X' # 0, MAEMO pik-

{s—‘lx_a‘sdz—zbs—lﬁ_nﬁ} N
2 Sl

o

MaeMO pisusniA yF — y ~ 2 = 0, 3pinkn y = —1 aGo y = 2. Teriep Macwo /IBa BHNA/KH:

~12417
——t

a) =
~1=0,108 xuﬁ'*‘@
2
Bianosixy .E‘_'.;_/E%Jlj = ;‘El‘;—‘ﬁ} .

3. Posn'sias pissanns (3 — )¢ ~ 3)x — 8)x — 12) = 10
* Jammmeno s pisami y sArt (- 14x+ 24) ~ 1+ 24)= 104, Hicno =0 6.0 40

petien pisnanps. Togimivo oGHs: YacTHRN pismmiA Ha x* % 0;
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*
Biamonize:x € {12, *

6) x+== -%_ 3 +x+ 6 = 0, Toti poan’sIKiB HeMaE.

4.6. PosryimeMo PiBHAHNS YeTBEPTOrO CTENeHs 3 JOIATKOBUMH YMOBAMH, HAKIAJCHNU-
Mt Ha koeditienTH.

Hexaii ¢ pisrsmst (x - a)x —b)(x — c)x —d) =m, npuiomy a+d=b+c=1. Ilepe-
imeMo piBHSHES y BMUB (¥ —(a+d)x +ad)(x — (b +cx+be)=m, abo (-
~ tx +ad)(x — te+ be) = m. Tenep, 3poGHBIIN MZICTAHOBKY ¥° — Lx = Y, MAEMO KBA/IATHC
pirsiEns (y + ad)(y + be) = m, 3 AKOrO 3HAXOMMO v, & Jaiti x.

Hpukaan

1. Pon"samw i x(x + 1)(x + 2)(x +3) = 7

*Tyr a=0, b=-1, ¢=-2, d=-3. Orxe, a +d=b+c=-3. Maewo (+" + 3}’ +3x + 2) =7,
Wy+2)=7. ne p-x'+3x Powmasum  keaipatde pimmsmns 3+ 2y-7=0, 3n06ynemo

y=-1£2y2. Tenep posrviiemo s sHmaKH:

—24/2, Tosi posn'ssxis Hewmae:

sefsalt

a) X +3r=

6) £ +3r=2V2 -1, Toni 3, =

S3ses

2

Biamosias: x=
Hexaii ¢ pipmsmms (x —a)(x— b)(x — e)x — d) = mx’, npudoMy ad = be =t # 0, Toxi
Maemo (¥ - (a + dyx + ad)x’ — (b + ) + be) = mx’. Ockifbki HHCIO x = () He € KopeHeM
[FOLO PIBHAHES, POSAIMMO OGMABI Horo vacTumM Ha x*: (.r +£ ~(a +d)) (x B
x
- +c)) —m. Townmasmm x+—= ¥, OePXMMO KBajpatHe DiBHAHHA (v — (@ +d))Xy —
x
~ (b €)= m, 3B1KH JHAXOMAMO Y, & Jali X.
Mpukaan
2. Poan'snati pismsmns (x - 2)(x - 4)x - ) - 10) = 4x’.

*Tyra=2,b=4,¢=5 d=10. Onke, ad=bc=20. Maemo (¥~ 12x + 20)(x* = 9x + 20) = dx’.

Pouinmbui 0GB MacTHRH PIBHANHA na x° % 0, olepiiMO [.‘ Wl IZ)(J 428 -9] =4, Hexalt
X x

x +B- 12=y, Toai p(y +3)=4, migkuy = 1 aboy = 4. Tenep MacMo A BUMA/ KM
x
a) x+E—12:|. Toai x..ﬁ#?
x

6) x+ 22~ 12 -4, 1oz posn’muis ewac.
x

Hinnolius:x:@. .




[image: image122.jpg][x-mﬁ)(x—mﬂ)um Hexait x-11+22 = y, 1opi (v~ 3= 10, i y =5 260 y = -
* ¥ %

[ —
n)x—ll+—zxi-5, 2~ 16x +24=0, 1oni x=8£2V10;
6)x—ll+%=—2. x* ~9x +24 =0, Toni po3s’sakis Hemac,

Binmoniny: x=8+2v10. *

4. Ponn'sath pisanna (dx + 1)°(x + 1)2x - 1) = 14,
* anmuiemo PiBHAHES B TaKOMY BHEBL (1637 + 8x+ 12 +x— 1) = 14, [oknageno 263 + x =

= yoroni (8 + 1)y~ 1) = 14, 87 - 7y~ 15 = 0. swiitkiy = -1 60 ywl?s. “Tetiep Ma€ho /1B BHIAIKGH:
2o e Gt 15k 5 3
)2 4= 1, o poon'sein ewac; 6) 2 +x= -, ol x=-2 a0 x= 2.
St
it
5. Pown'smarn pismoim 3! + 26 - 75 - 2x +3=0
* UYicno x = 0 e € KopeneM 1HoTO piniis, Poaainmnii oSwsi Horo sactur wa ¥ # 0, Macwo

a2x-1-24 2 20, a0 3(;’+L,)+z(x-_) 7=0. Hexah x——~y, Toni 42504
P ¥

Bianosigw: xe{

Pinusuiiin Mac purasn 307 +2) + 2y —7=0, 860 37 + 2y —1=0, 3viaxu y=-1 6o y

Tenep Macwio Ana vHmazKH:

a) x—l=—l. P |
x

6. Posi sty pissins e
+x+2

* Lle PiBRANIA He © PIRATHIISM BHIOTO CTRMeis, A KO AWOUAThLs A0 PIBAAINIS TIKOTO THITY
TIOMiTHMO, 10 WHCI0 X = 0 He € KOpeHEM PIBHAHIA, | POILTHMO THCCILHHK | JHAMCHIHK KOKHOTO 3
APOGS, 10 CTOSITL y Tinifl MACTHIL PIBHATI, 1A X2

1

3

x—l+3 x+l+—
x x
1 b
Hexait ,\+—Ay, oI ——+——=2, 6o 3y - 8y~ 3 =0, smiakn yy =3, y.:-_. Tenep
y-1 y+1 4 %

[POATJIAHEMO /1BA BHMAIKA:
B x+d=3, P 342=0,romixr=1ab0x=12
x




[image: image123.jpg]Hexait Mi koediuictravu pisusms ax' + by’ + ex’ +dx + e = 0 BUKOHYETHCS yMOBA

a=c+d, e=b+c. Pipnsmmn summeso tax: (¢ + dye' + b + e+ dx + b + ¢ = 0, aGo
'+ P+ 1)+ d(a + 1)+ b + 1) = 0. Bpaxosyiou, mo '+ 2+ 1 = (- x+ 1+
+x+ 1), maemo

o -+ 1)(e b ) e o 1) b+ 1) —x+1)=0,
(¥ =wt1)er? +er +e+dd +de+br+b)=0
i, Haper, (- x+1)(c +a)e? + b+t d)rbac) =0, (521)
Pigusmrns (5.21) PiBHOCHTLIE CyKYNHOCTI /IBOX KBA/PATHHX PIBHSHb. OCKUILKY piB-

HiEs !~ x+1 =0 He Mac AHCHIX KOPEHiB, OACPAYEMO PIBHAHHS (c + d)e + (b + ¢ +
+dix+b+c=0,a60ax’ +(e+dx+e=0.

Npuicaan
3. Poss’smamn pisksnna 20 - 3 v ¥ 41220,
*Tyra=2,b=-3,¢=d=1,e= -2 OcKifbkH BUKORYIOTLCH YMOUN @ = ¢ + d, & = b + ¢, AaKe pib-

HAHKS piBHOCHTLHE piBHANMIO X’ +(e+d)x+e=0, 10610 2¢ —x -2 =0, 3pinkw x=¥.

_1d7
=

Bianosias:

4.7. Po3rIsHEMO Memod donoehenns do nosnozo keadpama.

Opusaann
1. Poss saar pipasmus x* — 12x -5 =0
St a H 44 - 120-9 =0, (X +2) - (2x+3) = 0. PoskIAaioun fiby YacTHHY DiBHAHHT
SIK PISHMIUO KBAZpATB, MaeMo (x* + Zx +5)* -2~ 1)=0. Tenzp POSIIBEHEMO 1BA BHITAKH:

) +2x 4 5 = 0, Toai poss'mKin Hemac: 6) ¥ - 2x — 1 =0, Toai x,, = 1243,

Bianosine: x=1£42. ¥
2. Posnmami pisasntis x' + 4x* + 3% + 20~ 1=0.
xtad Had - 2o 120, (F + 207 - (x— 1) =0, (2430 - 1)(F +x+ 1) = 0. Tenep ma-
€MO /1A BHITAIKK:
3+413
2

2)2% +3x - 1 =0, 1opi x=

—3/13
=t

5 6)a% +x + 1 =0, To2i po2s’ KD HeMae.

Bianosige x=

25
(x+3)°
* Xoua e PIBHAHNA HE € IBHAHHAM BHILOIO CTENEHA, BONO JIEIKO 3BONHTLCH 10 Hboro. IonoBHH-

e B o8 [x,i_XJ =
x+5 (x+5) x+5 X435,

3. Posn"smaru pinmuin <+

MO 2ily GACTHHY [0 NOBHOFO KBajpaTa: x°—




[image: image124.jpg]2
10x% [ »* ] 105* %t o
=11- V=] =11~ . Hexali ——=y, 10 =11-10y, y=1a6o y=-11. T

x+5 x+5, x+5 x+5 ? ot b 22 e

POIIAHEMO /1B BHNTAZIKH:

11, Toui posnskib Hemac.
2 x+5

Bianosiae: x=

4, Posn’saamv pismsims x* — 65 + 82 +3x -2 =0,
o6+ 0 - +3x-2=0, (-3 —(x*~3x)-2=0. Hexalt ¥ —3x=y, Toni ' -y—
~2=0, 38iKK ¥ =1 a60 y = 2. Tenep posr/AHEMO 188 BRIAIKH:
317
e

3245
2

a) —3r=-1, 100 x,,= 3 6)x* ~3x=2.1oni xyy =

3=45 3+45 3-J17 34417
ol 4 ET

2 2

Bianosiar x e

4.8. PosrsHemMo Memod seedenns napamempa, 1Hoji GyBac KOPHCHO BBECTH NapamMeTp
1 PO3B’A3yBATH PIBHSAHAS HE Bi/IHOCHO X, & BLIHOCHO NapaMerpa.

Hpmicaann

1. Pos"smau pisnsmns x* — 23357 + x+3-y3 =0,

* Toxmgemo Y3 =a (spenemo napamerp). Tenep pinwsuns vae purasa x* — 203 +x + a* —
a = 0. Poss’skemo Horo sk KeagpaTie pisrsnns a* — (1 + 2x%)a + x + x* = 0 nignocwo napamer-
pa a. Maemo

1425 £ (1424

Ae++) _ 12 eylcdardrt 14257 1(1-2%)

a= IBiAKH G =
2 . 2
=i+ xa60a = - x + 1. Tenep UPHIAAAEMO, 10 ¢ =3, | POSIIHENO 1B BHIAIKN:
O T A ey

2 2

Va3 —14y14443 17\/4‘/5-3_144\/5—3} .
2 5 2 4 2z - 18 2 I

Binmonizu xe{=

2, Posw s pissane x* 420357 + 35+ 443 +8=0.

* Hoxalt V3 =a. Maewo x* +2ax* + g + 4a + 8. =0, 60 xa* + (2 + 4)a +x* + 8 =0, Posn's-
WIOUH e PIBHSNIS AK KEAAPATHE BITHOCHO G, OEPKHMO

+a)adas e rl-dx'-30r (26 +4)4fx-1)
2x 5 2 ¢





[image: image125.jpg]“Temep posrasmeno ana mana
f42x-4
x

. a ockimkn a=v3. To 43 =

= Ji)u 4=0 i Tozi poss’sKiB Hemac;

x=2, Y3 =-x-2, toni x=

Binnoniat: x:-(:ﬂ/i) .

2+\E)

4.9. Y psuti BUNajKip eQEKTHBHIM € Memod 66e0eHHA KiibKOX IMINHUX | nepexio 0o
cucmemu pigHAKb.

TMpwxaagu

1. Pos’smaru pisuanns (¢ + 3x - 4)° + (27 - 5x +3) = (3 - 20 - 1)*

* Moknaemo x* + 3x —4 =a, 2r - 5x +3=b, 101 & + b* = (a + b)". Bpaxosyiouw, wo (a + b)* =
=a*+ b+ 3abla + b), MacMo a’ + b' =’ + 5 +3ab(a+ b) i abla+ b)=0. Tenep poarisiemo Tk
BHIAAKH:

a)a =0.1onix* +3x - 4 =0, ovke. x = | abox = —4;

6)b =0, 700 2% ~ 5 + 3 = 0, omke, x = 1 aBox = 3/2;

wa+b=0 700 3 - 2¢

1
, oTae.x = LaGox == 2.
Tlepenipia NiTHEPUKYe. 1O B SaiIeHi HHCAN € KOPEHSMH AAKOTO PiBHAMIS,

Bianoniaw xe{wt

2. Pon"smam pisistims (36 +x — 1+ (2F +x -2 = (5 + 2x -3)%
* Hexali 35" t x~1=0,2¢ +x~2=b,Toni @’ + b* = (a + b)", 3winKs 2ab = 0. Maemo Ba RHIAKH:

e =0, i3 =10, xmﬁ_ 35~ gl B O, -1::/17

Jlerko GavHTH, 10 BCi 1 MHCTA € KOPEHAMH AGHOT PIBHAHA.

[—lf‘/ﬁ. —1+413 W7 -1+

1%

6 6 4

3. Posn snaty pismsma (x + 2)' + (x—1)' = 17.
* Hexalf x + 2 = &, x ~ | = b. Maewo cucremy pinusith,

Binnosink x e

a'+b' =17,
a-b=3.

TMomitamo, mo a* + b* = ((a - b)* + 2abY’ - 2a°b*, Orwke, 17= (3" + 2abY’ - 2a°b°, 2a°b* + 36ab +
+64 = 0, 3piakn ab = -2 260 ab = ~16. MaeMo 182 BHNAAKH:

POI’STIKAMH (il CHETeMM €2 (@ = 2,6 = ~1). (@ = 1. b = -2), oTke, x = 0 abo.x

a-b=3,
o {ab 16.  1oAi poss’smKiB Hemae,

Binnosinmxe (-1:0).*




[image: image126.jpg]4.10. Y psuti BMNAAKIB [UIs O3B AIAHHS PIBHSHL BUIWX CIEIEHIB BHKOPHCIOBYIOTE
WINCTHBOCTI (DYHKIL.

N puicaamn

1, Poansar pisnani 4x” + x = 5.

* Pimnsmnn yae Kopinn x = 1. Toxaemo, Mo IHUNX KOpEHiB BOHO He WA, JU18 IBOr0 sanimeso
pinsms y sreai 4x7 = ki f(x) = 4x’ spocraiona, a dynkuis g(x) = 5 - ¥ enagna. Oucsu-
0, mo pisHANHS /{x) = g(x) He MOXe MaTH Gisbiie OHOro Kopens. Bizmoninn: x = 1.*

2. Poansoamu pisksmmsx’ —x* - 3x+4=0,

$ 2
* Poarasmemo hyukuiio f(x) = x' - 5~ 3x + 4 i(x’ —1)‘ +[x—%] +%. Sleno, mo fix) > 0, omke,

e PIBHAHNA HE MAE KOpCHiR, BiANOBiA1: posh' KB Hemae, *
3. Poossamw pipmsmais (v - 3x - 6)° ~3( ~3x-6) -6 =x.
* Hexat flx) = &* —3x — 6, Toni 3amane PIBUAHHS Mae BHEL /(ﬁx)) x. Omke, Kopewi pisHsHis
€ KOPSHAMH AQHOIO PIBHAHHA. FHAKACMO 14 KOpeHi 3 PIBHAHHA ” ~3x 6 =x, ¥ ~ 4x— 6 = 0:

=24£10.  J{ani. poskpHBIIK AYAKH § IniBK HOGHI WICHH, JATHIEMO Satalie piBEAHIA ¥

%
i

Az ¥ — 65— 6% + 4dx + 48 =0, Ockinuu anena 2=10 Ta 24410 € fioro Kopersvm, Mioro-
“wleit, U0 CTOITY, ¥ NI NaCTHEI piBHHI, i i ! —4x — 6. ITic ASHHS OACPAHMO PIBHAHHA
(- dx- sxx’ 2x - 8) =0, 3 pinnsmns x° - 2x - 8 = 0 MacMo x = -2 abo.x = 4.

24102+ 410;4) +

4. Poss"sari pivmama X+ 2% + 3= (F +x+ D' ¢+ 4),
* Ockimbii x* + 1+ 1 0 npi GY/AL-HKOMy AHCHOMY X. Jite PIBHAIIIS DIBHOCHIIBE TAKOMY:

PO |

amiakH 37 + (y— 1)+ y~2 =0, [l Toro o6 ye KBaApaTHe pis-

e

HAHIHA BUIHOCHO X M&UIO PO3B ' #3KH, HeOGXIIHO i JOCTATHLO, oG HOro AHCKPHMIHANT GYB HEBLA' €MHHM.

3- 2\/—5 s
3
zJ—

Omke, (- 1) ~4y(y~2) 20, 6o 3y* — 6y~ 10, 3pinkk . 3 inmoro Goky

scno, o g(x) =x* 47 + 323, Taust wnno, (x) S22V <3< g(x) i oz posmskin mewac.

Bianonian: posw’sis nesac. *

"

1. Poss’a3ath JBONACHHL PIBHAHHA.

A3 +5=0; 6)4’-7 B) 7' +1=0.

2, Pogn’aTH TPRUACHH DiBHAHIA:

x4t e3-0; )N+ 30 M5t 6-0

r)x'? vty -4t eaeo

3. Poan"msam GiKBAPATHI PIBHAMILL

A3 -2 1=0. 6)4' 5 +1=0; w2 30 +1=0.

4. Jlonecti, mo npi Gya-skoMy ZicHOMY @ Mac piBio Aga Aiiciinx
Kopeni.

5. Jlawo Gikpaparue pipnsnns ax' — 4x* + a + 1 = 0. [Ipu AKoMY SHAYEHHI NAPAMETPA a PIBHSIHS
1) Mac HOTHDH Pi3HHX Kopelt, 2) M€ il A piaifiX Kopewi, 3) He Mac /ificuix Kopetin?

i 33— o’




[image: image127.jpg]6. Pose'marh pisHAHRA:
x50+ 20— 5x 4 1=0:6) 2 -3¢ —x - 3x+ 2= 0w~ 2P+ G 2 4 1 =0,

0 dF -5 —Sx+ 4= 0 )0 + 3! -2 -2 + 3x +1 =0,

7. Poun’susath pisHanuax' - 6x* + 13"~ 14x + 7 = 0. Bxasin ka. 3poGHTH NiICTAHOBKY y =% — 1.
8. Posa’samw pismis:

x4 x*+1 65

a) r«_n:Sx; 5)@ %

B+ 252 -6 +9=0; r)x*+3x' - +32 - 81x-243 =0,

9. Posn'smamu pismnns 26!~ 3 + 3x — 1 = 0. Brasinka. 3actocyHTe MeTon Hesismanesix Koe-
inienrin.

10. Poss' s pismsmis:

)33 -Tr— 1) -2~ Tx-1)=1; 6)(2* -2 1} -4l +4x=2;

B) (2 + 3~ 227 + 3x —3) D)+ 2+ 3 4+ 2045 =T+ 2043

W x(x— 1) —20x~3)=24; o) e+ Ty (dv+3)x+ 1) =45 ®)(2F-3r+ 1N +5x+ 1) =9,

3+ 2+ 3N+ )+ 12) = 4% w) (P + 3x+ + A Fdx 45) =2x + 1)

DG -x+ 1) - 8303 -+ 1)+ 16x* D7 +4x+8)7 3 + 143 + + 24x = 0;

(i ] B, g Xolor+is

A7 8x+7  4x - 10x47 X —6x+15 X -8x+I5

11. Poss’ssar piswmna &' - x* + 3% 2y +2 - 0. Brasiska [us. npuint 3 y 046 y wsoro
naparpag. v

12 Poaw'suaru piBAIKA, BHTUIAIOH ORI KuAZDAT:

)

(1+%)
13. Poss'SsaT piBMAMIA LISXOM BGACHHN NApAMETDE: a) 2x’—(z+ﬁ)x’-,/{x+z=o,
6 -(ﬁn}x’ +3=0; 3) ¥ -2{2x7 - x+2-2 =0,

14. Posw™matw piswamun: a) (2% +x+2) +(3x* - 20 - 3P = (58 - x - 1) 6) (x-4)' rx'=82;
B3 +a=T, 1) (P42 + 3P +Ix-2)=x+2 A) (P +x+ DaF+43)= 1.

=3

-3 120+ 5=0; 6)x' R -T=0, m) x'+

§ 5. Ippanionansni pisasinns

5.1. Ippayionansnum HAIMBACTLCA PIBHAHHS, 110 MICTUTH HEBIJOME ITiJi SHAKOM pajmi-
Kawla (KopeHst).

Harazaemo, 110 pajMiani TapHoro crerieis ¢ apdbMerianmg, 10610 ¥a 0, o
a2 0. Paj{kaiti HEMAPHOLO CTEHEHS BH3HAUCH] IpH OVAb-5KOMY JIFCHOMY 3HAMEHHI I1iji-
KOPEHEBOrO BHPa3y, BUNO/IMH 13 1MX BIACTHBOCTEH, Y PAAI BUITAJKIB MOXKHA PO3B’A3ATH
IppattioHANbHE PIBUAINA 063 IIePETBOPEHD.

Hpukaax

1. Jloveerw, mo pipuanns we waworm poss'miis: a)yV1-3xr=-1, G)JYr 6+/3-x=5
BVr-14Vx-2 =0 )Vr+2-Vard =y M- T+Jx+31=2 e)y-2-x = YxrL.

* ) Y1-3x20 2 osmuvensas: 6) oGnACTL BHIAYCHIA — NOPOATS MIOKHEA; B) 06MACTS BH-
IHAYEHHA JATACTHCA HEPINHICTIO X = 2, UPH NbOMY JiBa HACTHHA PIBHAHA JONATHA, r) JiBa HaCTHHA





[image: image128.jpg]DIBHANHA BiA'EMH, & NPABA — HEBIA'EMHa; 1) OGACTL BHIHAYCHAA JALACTECA HEPIBHICTIO X 2 1, nph
ILOMY JliBa YACTHHA He MHIIA HEK 4,1 >2; ¢) 0GNACTS BHIHQUSILIA 30/1ACTLCN HEPIBRICTIO X < — 2,
1IpH LLBOMY TpaBA SaCTHIG pibHITI B emiia. *

Tlpu po3s’sBAHH] iPPAIOHATHHUX PIBHSHE JOBOJATLCS TMHOCHTH OOMIBI HACTHHM piB-
HAHHS JI0 JeSKoro cTerers. IIpi 1bOMY MOXCYTH 3 SBHIHCS CTOPOHHI KOpeHi. Y TakoMy
BATAZKY HEOOXiAHO 3poGHTH NepesipKy. SIKIIO X TepeBipka rpoMi3Ka, NoTpiGHo npocre-
WHUTH 32 PIBHOCWIIBHICTIO BCIX NepeTBOpeHD. Lle J0CAraeTsest 3a /IONOMOIOI0 IMILIAHMX
CHCTEM.

Opukaazn

2. Poan’saarw piwmsuus V5x—1=x+1

* TizHecemo OBHBI HACTHHK PIBHANAA 110 KBAPATA | 1300yemo 5x -1 =x 4 2+ 1, x7 - 3x
+2=0.x= 1 a60.x = 2. [lepenipka miATBep/pye. WO OGHBA IHAHALHHX THCIA © KOPCHAMH
Bianosias:x e {1:2} %

3. Posw s i y6x—2=7-x

*fox-2=7-x = 6x-2=49-ldx+x’ & ¥*-20x+51=0 = x {3 17). Mepenipxa nin-
N

THEpIKYE TUIBKH 4HC0 X = 3. Yo 17 — cropomsifi kopiti. BiAnoniam: x =3
4, Posw’ssatu pimsisi v/5x+1—x+1=2.

* ixtl-Yx+l=2 & Brtl=2+/x+l = Sr+l=4+4/rtl+x+] & dx-d=

=af3+l & x-1=Vrtl = F-2xtl=x+l & x1-3=0 & xef0,3).

Tepesipra nizTaepye e iciox = 3. ueno x = 0 — cropownii kopik. Biznonias x=3.*

5. Posn’smamw pisnannn yAx+3+y3x-1=4d.
¢ Jaxs3+Bx-1=4 o Br-1=d-Jax+3 = 3x-1=16-8/dx+3 +4r43 &
© 8fAx+3=204x = 64(4x+3)=400+40x+2" < 37~ 216x+208=0 x=108£4179

Iepesipxa. Uncro x=108+8v179 ne niaxoaums, Go npw womy sina sactuna Girtiwa 3a npany.

Mepesipivio wmeo x = 108—8y179: J4<ms—s,/m)+3+J3(mx-x‘/ﬁ§)-l = 435321 +
$323-24V179 =256 -2 16Y175 +179 4179 - 2-12V179 +144 = (mfﬁ): +
+‘(\/m—12)l =16- Y179 +179 - 12 = 4, Ovie, x=108-8V179 niaxomum.

Bianosias: x=108-8V179. *

5.2, TIpu po3s’A3aHHl OCTAHHBLOTO TPUKIANY MU GAMHITH, MO CXEMA HACTKIR MOXE
GYTH HE3PYMHOIO YEpPes3 rPOMIZIKY TIEPEBIPKY. 3aCTOCYEMO CXEMY PIBHOCHITBHHX [EPEXoiis
4 I0TOMOTOI0 3MIIIAHHX CHCTEM:

+3 4435 —16
Vaxe3+ -4 ( )

3




[image: image129.jpg]Txs2+ 2 3)ar-N =16 21z ssa-3 =14-7s,
1 @ 1 iad

TE= X2
3

41207 +5x-3) = (14 - 7x)%,

( h )=( ) -216x+208=0,  [v=108+8/179,
RS Snledes el gy =

14-7x20 3 3

< x=108-8V179.
Ha ocrammboMy erami TpeGa NEpecBiMUTHCE y CHPABEITHBOCTI HOBIHIHON HEpIBHOCT

%SIDE—S 179 2,

Mpiaaan

1. Poaw’matu pisnsimia vf5x—2 4 J4-x =3,
- 4x+z42‘/sx—z 4-x)=9. [2f"52 g
R e azle=s) = HodZghal fing

25X54 —<x34

5 5

4527 +220-8)=(7- 42", (365 - 144x+81=
{2 ki

Elrze i
sy s %5x5~

-
2

2. Poaw’saarw pismnns yZx+ 5 +1- 4z = yx.
6-2c+2 rasfi-ax)=x,  [2f(2ees)i-ax) =3x-6,
Nacrsfiar=Vx = st = e St Sy

Osxs; 0Sxs

) 2.4 7 ;
epenipKoio wossia potuomh, 10 =< - Binosiay x=

Posn’mkin nemac, 60 npu 05 xs% 3x—6<0. Bixnosizs: posn’skin nemac. *

3. Posn'ssamw pisssmint 22x— 1 +y3x-+1 = fax-1
1x=3+4[(2x - 13z +1) =dx-1,
T+t = Va1 = £ ( X ) <
—<x
4,/ Y3x+1) =2-7x,

o
LPH
2

2

Poss’sskin Hemae, 6o npu XZ% 2-7x< 0. Bignouins: poss’smkis Hemae. *

4. Pos'marh pisskns Y3x—2 +ax—1=ySx+1.




[image: image130.jpg]Tx-3+212¢ - 1x+2 =5x+1,
s a2+ fax-1=vaxtl = 5 -

2<x

3

2 —11c+2=2-x, (122 -11x+2=(2-3)2 {m’-ufz:o,
2 @

Zex Z<xs2 Z<x<2 =
3 3 3
724137
x=— J
SR i VDL,
—<x%<2 2
3

34 AOOMOI IO TIEPEBIpKI MOAIIA TIEPEKOHATHCR, IO % < 7*2— "2‘37 <2,

744137
CoHm

Bianosiae x=

5.3. Jlyxe yacTo /st Po3e sSaHKS ipPAIOHATEHUX PIBHSHE e)eKTHBHIM € MeTOJ{ Iiiji-
CTAHOBKH. %

Mpuscann

1. Posw'sarw pimnsmin - 3543+ 43 =3x.

* Moknagemo u= Y3243, vae+3. Maewo CHCTeMY piBHAHE

u+v=3x,
- 3%

Uneno x =0 ye ¢ kopesies pinmmis. PosalMMo Apyre PIBMARKA HA Nepie MOWISHHO | OAePIKHMO
4 v= 1. Tenep MAcMo CHETeMY PiBHSIb

wty

u-v=

3x,

3r+1

Vit 43, maeno pimmna Vx©+3=

A +3)=Ox+ 1), 5+ 6x-11 = . Tlepenipxa chiftamTs, mo mixomTh

e x = L Bianosiapix=1.*
2. Posw’smarw pinomin 41— x +45—24 =3,
* Hoxait u=441-x, v="4x—24. Orpimacso crcreny

Tl Maewo 1+ v' = ((u+ ) - 20 - 2 = (9 - vy’ - V' = 2V 36wy + 81 = 17, To-
MBI kY = [ MAEMO KBATDATHE PIBRANIA 26 — 367 + 64 = 0, 3pinkn £= 2 aGo ¢ = 16, Tenep sanumemo
cHcTemy

Gres





[image: image131.jpg]amian i = 2 260 u= 1. Y nepmovy unaaxy macuo Y41—x =2, x=25, y apyrowy — Y41
x=40. [epenipka nixmepaye o6usa swalineni kopeni. Bisnonins: x e {25; 40}, *

3. Posn msam pismsmin 28x-1+327-14x =1

* 1- cnioci6. Hexaif «=3/x~1, v=327-14x. Maemo cucremy pisnsns

Wtv=1, 2uav=l, 2u+y=1,
13, 14+ (1-20)' =13, | t e (ut2)u*-1)=0,
awink € -2 1: 1], Bianosiauo wacwo 1pk pHnaxm:
a) u=Yx=1=-2 ronix=-7
6) u=Yx—1=-1 romx=0;
) u=Ax—1=1, ronix=2.
Tlepenipxa nizmsepikye bei Tp swaiteni poss s,

2+t enoci6, Hexait a=2x—1, b=Y27-14x, a+ b= 1. Miauecemo obuasi wacrmim pisusms
1o Tpetboro crener; (a+b) =1, a*+b +3aba+b)=1. Bpaxosyioun, mo a+b=1, maemo

@+ b+ 3ab=1,0608(x~ 1)+ 27 14x + 6 Y= 145" + 41x—27 = 1, Y- 145" 4 412-27 = x-3, - 14+

+41x-27 = —9¢* + 27x 27, * + 5 — 14x = 0, 3wizku x € {0; 2; ~7}. V Kinni 0608’ K080 Tpebia
3pOGHTH 1IEPeBIpKY, 6O IPH TAKOMY CIOCOGH PO3HSIAIIS MOKYTI, 3 AWITHCA CTOPOI] KOPEEH.
Binnosins: x € {-7,0;2).*

4. Poswssah pisis x— — ’171= 2
x Fie X

Maewo cucTemy pinnsuts

x=1
u—v=220
x
W ovi=xol
TlowiTmo, 1o 9Hesio x = | ¢ KopeHeM JAHOr0 piBHsiL SIKIO % X 1, To posiaMMO Apyre pismsmist
CHCTENH HA TIEpIl | OIEPRHMO CHCTeMY pinisith

v
wkv=x
SEe i v Mbsiomd st
x x A

1. MH o/iepiaiH PiBHARHA 2wt z-toy Box-
V¥

x

Jlonamo pismsuus cHoresn: 2u=x +

. Maemo 22 =2" + 1, swinkn

1545
2

1+

-+ Tleperipka CBITTHTE MO Te, WO MIAXOHTS M X

126}

, 0Tk, X =





[image: image132.jpg]5.4. Hasejiemo 111e JIeki/ibka ippalioHaNBHIO PIBHSHD, /YISl PO3B’A3AHHH AKHX 3aCTOCO-
BYIOTH Pi3Hi Ty i TPHHOMH.

Mpukcaanm
1. Poaw’snatw pinmsis

JI+\/I—_X;(J(H-X)’ - -2 )=2+ -5

 O6AACTS JONYCTHMAN SHANEHE BHIHATAETRER HEPIBHICTIO | X | < 1. Moxnazemo x = cos @,

e @ [0; 7). TomiTumo, mo Yiefiee = JTesing = sm:%+cm’%+lsm§cw% =

., cos? = sin @4 cos? @ £ - @
sm;+m—|=;m_«\eos? G 0sT< fi (142} = J(1+cose) = ch‘;x
=2/2c0s’ 2 ,Il -5} = (1-cose) = sm‘ﬁsz./_s.n"’ PiBtsmis Temep Mac  BHE

1ﬁ[sin1+cos3J(cu’24in’2]=z+sm¢,uﬁn oo & s &) os* L-rcon Lin L+
2 2. 2 2 2 2 2 2

+sin® ) +Lsing, ﬁcuc(nlsinq;)ﬂaflm@ Iposyine; mo 1+ Leing e, romus,
2 2 2 2 2
< o X 2 = 1
ocTasmboro pismm Macwo 2 cosp=1 i eregmz=pe: Bianosias: Ao .
2

2. Poan’marh pismns 16x° +2x+2 = Y256x~15.
* Poyziamno oGWABI SacTHIH PiBRARNA Ha 16 i NOZaMO pibmsmNA Y BHEAANI X +%x+%=
- TEs
256

:
(”L] + 2L _ 150 Maewo crereny
16) "236

L3 Howme
T TR T e

Buinonn noBHAH KBAIDAT, MIENO (:4—%) S PRI

3
BiiMeMo B Tiepiioro PIBEAHAR ZpyTe: (”xis] R (x+—llz—t)(x4

1 1 1
+—tt|=t-x——, [x+—=t x¢—+l+l)=u, Bpaxosyioun, mo B OGMACTI HONYCTHMHX
6 ) 16 ( 16 )( 16 i #

IHAUCHD xa% imot >0, macmo x+%+lél>ﬂ. Tenep 3aNHIEMo PiBHAHNS | poas’svkemo Horo:




[image: image133.jpg]B
pretineiay fo—(x l) ey e bl men | s
16 16 16 16

Bianoniaw x=%‘ .

3. Posw’ssarw pisnsmn Y25+21 ~3x-5 =1
* Hexait u=32x+21, v=v3x-5, 7ogi 1 =2x+21,v* = 3x - 5. Maemo crcTemy pinismn
e vau=l,
3 -2 =73, |3 -2u-1)' =73,
amiaka 31t - 27 + du-T5=0, 31’ — 0 + Tl - 2u+25u - 75 =0, (u -3)3u’+ Tu+25)=0, u=
=3={2x+21, 2x +21 = 27,x= 3. Bianosian x=3.%

4. Posn"smah pissmis
Vot =95+ 24~ J6x? ~59x 4149 =5

* Iopimno obwani wacTuus pissusins ua x — 5. TIpH boMy oGop’ Koo TpeGa nepesipuTH, 't e
€ WHCM0 X = 5 Kopesiem pipusmuis. BUABASCTLCH, 110 YHCTO X = S € Koperem pipmiis. Tlicas fineuis

060X WacTHH Ha S—x#0 OACPKHMO DIBHAHHA %Jx‘—snu—s; (637~ 59x+149 =
-x —x

‘Tefiep POIrINHENMO /183 BHIAIKH:
2) 5 - x>0, Toai piisIIR MAE BRI

(s-=) )
~l . ®mke 1
5 x S x

oTpHMacMo piBHAHHE {14y -6+ y =1, wWo He Mae

abo

HiCAS. woro, NOKIIAIONM Y= .

(- X)

poan’makin. 50 ia MacTHIa PINASHER BiA'CMHa;
6) 5 —.x < 0, Toni piBnsA MaE B

- HW+ 6#(5_ =1 a6o 6+y=1+{+y,

e y= i 6+y=142)l+y +14y, 2=l y. swiakuy=3. i ockinmk nepesipka niatsep-

cxizl
G-
DKYE e THANHHS KOPEA PIBUHIA, MICMO CHETEMY
5-x<0,

Bixnoias: xE{iG%}




[image: image134.jpg]5. Pous s pisuARNA
V3 52442 —sxe2 =B - 15c-2.

* Mogamo piswman y wursni {32+ 1Y -2) + (2~ 1)x-2) = [fgx +1)x~2)

Oasers pomyoTunx sasers u=(7-:,73};[z B em——

[x22,
2 {Jaxu G2+ 1 a2 = el -2

3posyNiio, 10 THEAO x = 2 € KOpeHeM PiBHSIHAL KPIM TOFO, MAEMO CHCTEMY

22, x22, x22,
Vil +y2x—1=VBrrl, [sxe2fort—x-1=8v+1, |26 —x-1=3x+1,

{

XS-—, x<$-—,
[J—J: 1V2—x +41-2x 2-x = J“8x-12-x. lf-:x3—1+.ll—2x:.l—sx-1.

xs-1,

xs-L, ¥,

3
- sexafort —x-1=-tr-1, (26t —x-1=3x-1, (465" -x-1

Biauosiau: xs{f—;:l}. .

6. Posw"swsary pisssiunn 4yx +Vd—x* =4+ x.

2
* Ilaste pismcin pIRHOCHILEE PisHANHIO V4~ 22 = 4~ 4V +x 860 V4-7 —(2«&) . Hexak
Vr=u, 2-Jx=v, 10 Ja-»°

e

utv=2,

v d-d =y 4=t o' < '+ v Maemo cuetemy pisismn

n+v=2, utv=2.

2uv): -~ =4, {(m-)’ ~8uv46=0, {m. - 4xﬂ

Poarnanemo asa sunaku:

wv =44 10,

T {w v=2,
¥ BOMY BHIAZIKY Poas’SaKiB HeMae,

ApyrHit — {"“‘-Jﬁ- 2-2z44-Jl0=0,

u+v=2,

+yVi0-3.
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§1. L.a) (- <) U4 DU ) 6) (- 1; U 2:8)@; 1) (- DU L)HUAS: 2) U
K2 0); 4. 2)x=1;6) xe@ ») xe@. 5 a)xe(b36) xe{-2-LL2). 6.a)x=36 x4
)% =2. 7. ) Tax; 6) ui; o) mi; 1) TaK; 1) i ¢) wi. 8.2) x & (-31); 6)x=3.

a

Wema, npi @ = | pisiniis e wae cency. 3. 2) x €@; 6) x €@, 1) x-%,

§3.1. 1)xs{ } 6)::[0'1—-}'. -)xs{o%}; r)xe{m-%} nx= +(; :)x=tm

_ié; Dxed e, i) xed ) xed: n)xs{—l;;}: .qx=‘*;/§~,
2) =SB =D *lh— n)x—;; D)x=%: W x=k p)x=—m: O xe@; Nred;

V) xe@, §) xe@; x)xe{—l%‘.J}; wre(zf v xe(-953) w re(-34) wupnarl,

a-1ty5a*-10a+9

arx= > upra=2 x=2; npi a = | pibiANR Re Mac cecy. 2. J{8a Kopesi npH

€< 4, omi Kopik NpH ¢ =4, HeMac KOpeHiB mpi ¢ > 4. 8. %‘ 9.0Ip s=4 x=x,=2. 10. Mpx

A, A e 12 0 A2 g 3n, 3o R0 2 13440,
2 3 vy A e

a=

14.25¢ - S6x +4=0.15. 1) xe{l‘,—;]; 6 x e{l‘,—;}; w) xefL8) 1) x e{%; x}, 16Mpmae

e(_%%] [Hf,,o) 1. ae(-3-2). 18 lpu as[—; ) 19. Tipu ae(—%; ]

20.Tipw a > 1. 21 Hi. 2. llpw as%. 23. Hi. 24. a €@. 25. ﬂpwaé[—l.%) 16.“pna<‘1%.

24- /605 _ 24+Jw5]
S

27.1lpka eln 5

;u,-)x=-d§, m:=:d§; »xe@ 2.2 x=tl, x=t¥3; 6) x=iL »)xe

5{45-.1}: ) re® 0 x=t{2. 3. a) x=%y 5)x-t%, x=1l 8) xe@ 5.1) opn ae




[image: image136.jpg]Chcrowa mac msa poss'mik  u=1+yW10-3, v=l-y¥10-3 m w=1-y¥i0-3,

v= 1410 ~3. Binoeizmo 10 x0r Macho Zma samamme:

0 u=1+fW10-3 =%, x=Vi0+2{J10-3-2

6)u=1-y¥10-3 =, x =10 -2Ji0~3-2. Bianosizs: x=y10-242¢410-3 .
7. Poan'marh pinanns: y2x—1+y3x+1+ydx+5+y5x+11=10.

* Mowimineo, 1o 7iva wacTHHA PiBHSHR — 3pocTaiona dynikuia Towy PIBHAHHA He MoRe MaTH
Gimare ik 0AMH Kopins. Uncno x = | € eminM Horo koperem. Bianosins:x=1.%
8. Posn’smaw pinusms:

V3x=2 4+ a1+ /1053 =5 —x +y23-3x + Yo x.

* Jlina wacTiia pisuAis — spoctaioua ymKilis, a npana — cnausia. ToMy PIBHAHNS He MOe
M Ginbie ik oM Kopish, YHeio x = 2 ¢ exumiunt Horo Kopenes. Biamonin:x=2. %

Bnpasu

1. JloBecTs, o pisHAHI He Mac pos'BsKis:

) J10=Tx =2 6) Jx—B+yi-x=

) Verl+dx-1=0; ) Vx-3-V¥-2=vx-7;
0 Jr-2+fxr2l =2 o Wr-3=ifi-zr.

2. Posw’smam pisHsmms:

) VTx-3=x+l 6)VI-5r=13+x v) JAx-3=2c-3

N Vax=3-Vrrl=t n) Sa-T+er2=5 o Sr-l+drxt2=7

O Jax+2-ix-1=3 x) x-1+y2-x=Va-1; 3)m=m+m;

W) V2x-a=yr-3+3-11; i) 2Wr+5mx=yEr2l H) V2R +8xtl=4x

0 x4 —lax+13=5; 0) Y20+ x+320-x =4 ) Porx+ +P-x=6,

w ¥2—x=19+2x -1 o) Y2xr1+¥x =1 m Yx—1+¥x-2=42c-3;

PV + V=16 =Ve=8; oVer 143532+ ¥er3 =0, 1) Vax 204320 4x43=x:

Dt rre2- el eri2=ox @) Y10exec 44722 =3

DT+ i5=4 w Jrer- 22t CRs 0 +‘/;V il
X ¥ F

m) Y2z +dx-1=1 w) Jx+{xta=
u)Jl—T=(1—J§)’.

3. IuaiiTi Kopeni pisHAI:
) Y18-x=2+¥x-2; 6) P +x=Vr-7, B) P +x'~VI-3x +4=0.

10) Vax* +9x 45— 2x -1 = Jx* -
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3tf
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152J513

» xe(-La); e)xe{—i 7} ®) x

s 0 xef-2-3) i) x=

:\)xe{ 6-4 i) xef-4- 2} Wx=
W r=7:38. 1L xe@ 1z.u)x=11-z‘/—;; 6)x=ﬁ@; n)x:#.

oA l)“‘f ItJH-M/-} {ﬁ;liJl;Jﬁ};‘)Xe{—ltJ;‘E—JLltJl;lﬁ‘
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