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Ileii mocibauk — He 3BHuaiine si6panus
sajad. 3anaui i TeoperwuHmii Marepias HOAaHO
Tak, njo6 AkHaUGLIbIIe cOPUATH caMocTiiHil po-
Gori yuHiB i pOSBHTKY MaTeMaTHYHOrO MHUCIEHHS.

Sajaui arpymoBami 3a MeTojaMu po3B’siayBaH-
ust. Posp’ssyBanHs 3azau KoMCHOI TPYOH IOYH-
HACTHCA 3 THIOBAX NPHKJAAIB 3 JeTAJNLHHM IO-
HNCHEeHHSIM.

“Cepen mopjaHWX Bafad € sk TpajuIiiiHi, Ha
MICTOCYBAHHST BUBYEHHX y MIKiIbHOMY Kypei gop-
Myn i reopem, Tak i HecTammaprTHi, sKi CHIPHAIOTE
POSIIMPEHHIO KDYro3opy Y4YHIB.

Iloci6uur micTuTs BemuMKy KimbkicTh pisHEX
GANlaHb IS caMocTidHOI poGoTH, cIpAMOBaHMX
In pupoGieHHs BMiHL i HaBHYOK.

Ha nouatky komoro maparpadga mnopami Te-
opornani Bigomocti. Ile nae amory KOPHCTYBATHCH
loelbrukom HeaasleKHO Bifi NOBiZKOBOL JiTepary-
.

Mera niel KHWKKE — O3HAMOMATH uUMTauya 3
#0lipmr  momuperumm  igesmm i MeToZaMu
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[image: image5.jpg]MKITBHOTO KypCy MATEMATHKH, IOKA3ATH 3HAYHI
MOYKJIMBOCTI 3aCTOCYBaHHA MAaTeMATHKH JJIA DPO3-
B’AI3yBaHHA NPAKTUYHHX 3ajad, Iyinbime samika-
BHTH Y4YHIB MATE€MATHKOIO.

Tloci6HME CKIAfAEThCS 3 AeB’SATH PO3ALIB. ¥V
nepIIoMy HOJAHO HAWIPOCTImi Ta IITYyYHI IpHiio-
MH pO3B’S3yBaHHs pDiBHfIHb, B APYIOMy — DO3B’d-
3yBaHHS Ta JIOBeJleHHA HepiBHOCTed, a TaKOMX
3ajjaui Ha TOpiBHAHHSA BupasiB. Posgin 3 micTHTH
MeTOAH pO3B’A3yBaHHA CHCTeM DpiBHfHb, pO3-

min 4 — posp’sisyBaHHA Ta JOCHIPKEHHA piB-
HAHb, HEPIiBHOCTE# Ta CHCTeM piBHAHB 3 Tapa-
MeTpaMd, poanii 5 — nepeTBOpeHHS asrebpaiu-

HAX BHpPasiB Ta apHMeTHYHe BHAUEHHS KODEHS.
B posgini 6 HaBeZleHO MeTOAM PpOSB’A3YBAHHS
TIOKA3HUKOBUX 1 JyorapupMigemx piBHSHL Ta He-
piBHOCTel, pospinu 7 i 8 micTaTh TemH, moOTpiGHL
i KJjaciB 3 moryMGJeHAM BHBUCHHAM MaTeMa-
THKH, a posfinx 9 — aajaui migBumenol cKJaz-
HOCTi.

ABTOpDH CHOAIBaIOTHCS, M0 HOCiGHHK Gyne Ko-
PHCHAM He TUIbKH YYHAM, a ¥ BUHTeNAM, Ke-
piBHMKAM MaTeMATHYHMX TIypTKiB i dakymsraTh-
BiB pisHMX THIIB ImKiJ, 30KpeMa, fAK CHenKypc
Jineis Ta riMHAasiff, a TakoXk CTyAeHTAM IeJaro-
riYHEX By3iB.
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PiBnanns 3 ogaam HeBixoMEM

@
§1. Haiimpoerimi NPHIOMH DO3B’A3yBaHHN
piBEAES

Pisnanna f; 0) =1, (x), 6 anomy f,(x) i f,(x) —
Oeaxi dani @ynxyii eidnocro apzymenma X, wo po3zasda-
fOMbCA KA CRIAbHIL wacmuni ix obxacmell 6usHavenns,
HAIUGAEMCR PIGHARKAM 3 OOHUM HesidoMum.

BHAYEHHS HeBiffoMux, ski masexaTs MHOXCHEHI Jomyc-
THMMX 3HAUEHb PIiBHAHHA i sagoBONBHMIOTE Horo (To6To
TEPEeTBOPIOIOTE  #Oro B NpPAaBMABHY PiBHICTH), HASMBAIOTH
KOPERAMU pPiBHAHHA.

Posp’asa™u pismsamES osmauae smafiTm Bei foro Kopemi
a6o gmoBectn, mo ix Hemae.

PospisHsiors piBmsREs ajrebpaiumi i TPaHCIIeHeHTHI.

B anzebpaiunux pismsmmax Haj HEBiJOMMMH MOXYTh
apificaioBaTHes, TPUMOMY B CKiHeHHif KimbkocTi, TLMBKH
onepanii popasammEs, BigEiMamms, MHOXKEHHS, ALNCHHS Ta
I/{HECEHHS JO PAIiOHATEHOrO cTemens.

Slkmo Haz HemizoMuMM 3pificHIoOTCA # iEmmi omepanii,
70 PIBHAHHS HASWBAIOTH MPAHCYEHDCHMHUM.

Ipuknagamn TpancmengenTHIX PIBHAHL € NOKA3HMKOBi,
sorapudmivei, TpHromOMeTpmumHi PiBHAHHA, a TAKOX piB-
WINAS, MO MicTATh oGepHeHi Tpuromomerpirami dynKnii.

Merogu posp’ssysanms piHAEb 6asywoThes Ha moHATTI
pissocunasaoCTL (exBiBanenTHOCTI).

Slkmo Bei xopewi pismamms fi ®) = f, (x) 6yayrs ox-
VOWACHO KOPeHAMM PIBHAHHS @ (X) =@, (x), To ocramme
PinHsAHEA HasWBaeThCA HAcHImKOM mepuroro.

llsa pisEsEEA HasuBaOTH piBHOCHTBEMMU (exBiBanen-
THHMHT), SKIIO MHOMWHM ix Kopemis sGiraiorbes.

B nponmeci poss’ssypamms pismsmEs sa OTIOMOT0I0
plonux nepersopens saminioroTs TmpocTimmM, piBHOCHIBHEM
Homy pismsmuam. Sxkmo ne me BJa€TECHA, TO MOXJIMBI ABa
waxi Bumagen.

1. Tlix u€ac nepexogy azo moBoro piBHAHES MoXe
TPANMTHCA BTpaTa KOPeHiB.

2. Hose pisARHA Moe MicTHTH KOpeHi, 0 He e
lopensaMH BAXigHOTO piBHAHES (cTOpOHHI Kopeni). Croponni
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KOpeHi MOXHA BHABHMTH 3a JIOIIOMOIOI0 HepeBipky (migcra-
HOBKOIO BCiX KOpeHiB HOBOro piBHSHHA y BHXixHe).
Npurxan 1. Poss’ssatd piBHAHES
(Nx +5) (2 + 1) (+* ~ 16) = 0.

Poas’ssamms.
Vx+5=0, [2x+1=0, [x*-16=0, [ld=4,
X2 0y x20, x20, x20.

85i_,gcn BHUILIMBAE, IO TLMBKM npu X =4 piBEAHEEA Mae
BMICT.
Bignosins: 4.
Bnpasu
Posp’asats piBEAHEA:
1 x(x-5)(x+3)=0.
2 (x+7@x-1)(x*+4)=0.
3. (x-T) (3x +5) (5x - 8)=0.
4 (E-NE2-1=0.
5. (Vr +2) (2% - 49) (x + 2,5) = 0.
6 (x-5@@-4)(x+8)=0.
x-3
Ly Sl

3acrocyBanna Teopemu Biera mo ycmoro

PO3B’A3yBAHHA KBAJADATHHX PpiBHSHB, MO
MaTh panioHagbEi Kopemi

PanjonaneHi KopeHi KBajpaTHMX piBHSHB MOXKHA 3HA-

XOZATH YCHO, BUKODHCTOBYKWYM Teopemy Biera.
Hexait gaso noBHe KBajpaTHe PiBHAHHSA

ax*+bx+c=0, (*)
e Mae pamionambHi Kopemi ¥, i X,. ITommOmwmBImHA oGMaBi
YaCTMHM PpiBHAHHA Ha @, AiCTAHEMO:

a®2* + bax +ac=0.
TlosnaunmMo ax =y. PiBasuEa mabepe BHrIAZy
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v +by+ac=0. ™

e piBraaEA Bimnsaae'rsca Big BuxigEoro (*) Tam, mpo
mepmmit koedinienT xopiBHIoe 1, a ocrammif — Aoﬁy-ncy
KpalHix lcoe'tumemm Pmmxm (¥*) crano sBefenum i
TAKMM, IO Mae Himi kopemi. Omke, ix Jerko sHaiiTH ycHO,
BHKOpHCTOBYfouM Teopemy Biera. Hexalt me 6yzyrs sma-
9eHHA Y; Ta Y, Toami, moBepraioumch X0 mijcTaHOBKH,

5 2 n Y2
MaeMo, mo ax =Y, i ax =y, SBeigkm x, = e S

Bucnoeox. Ilo6 moBHe KBajpaTHe DIBHAHHS, SKe Mae
ApoGoBi KopeHi, PO3B’A3ATH YCHO, BAKOPHUCTOBYIOUM TEODEMY
Biera, Tpe6a:

@) ssectn jane piBEsEES ax’ +bx +¢=0 go piBEAHEA
Buxy y°+by +ac=0; 3

6) KOXXHMN OfiepKaHMN mic/A POIB’ASYBAHHA SBEJEHOTO
KBa/IpATHOTO PiBHAHEA KOPiHb HOZLIMTH HA Nepmmil Koe-
¢iniear mosHOro KBaJpPATHOro piBHAHHS.

Tpuxaax 2. Posp’sisatu ycmo piBEsHES:

2¢* -8x-9=0.
Posp’azauns, [y

2% -3x-9=0;

-18
6 3
X =35=3 x=-3

Biguosigs: 3; —%.
Tpmxnax 3. Poss’ssate pismsmms: 4x% - x—5=0.
Poas’asamns, 1

4 -x-5=0

Binnosixs: %; =1
Bnpasu
Posp’sisaTi piBHANESA yCHO, BUKODHCTOBYIONM TeOpeMY
Biera:
8 #-x-2=0. 9. £-x-6=0.
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2) D=0, maemMo x, =, iax’ +bx+c=a (x - x)%

3) D <0 — gobyrok 6yze BupasceHuit Tepes KOMIIEKCHI
Be/MIMHA.

Ipuxxanx 1. Poskaactm Ha MHOMKEMEH: Tx> — 2% — 5.

Posp’szamns.
Tt -2x-5=0;
-35
% = % =1, x, ~§.
7

T2 -2x-5=T(x- 1)[x+) (x - 1) (Tx + 5).

Bimmosigs: (x - 1) (7x + 5).

Haiibimsmmit edexT sacBoeHHS Aae opHOdYacHe poas’s-
3yBaHHS MpAMHUX i obepmemmx sazau. IToBToproioum 3zacto-
CYBAHHS NPAMOI TeopeNu i Teopemu, oGepHemoi fio Teopemu
Biera, ana ycHOro poss'ssyBaHHSA KBaJPATHHX pIBHSAHB,
o MalTh panioHaTsHI KOPeHi, i posKk/afaHHA KBagpaTHOro
TPUYJIeHA HA JHHIARI MHOMHWKM, AONITLHO POSrIAATH WP
ABi cepii sazau.

I. Craagaums pisEaHb (KBajpaTHUX TpHUMeHiB) 3a ix
KOpeHAMH.

II. Veme poon’sisysammsi pismsmb. (Poskaagasus yrBO-
PEeHMX KBafPATHMX TPUYJEHIB HAa MHOMHHMKH.)

Bnpasu
Po3K/IacTH Ha MHOKHMKH:
1. x* +5x - 36. 6. 3x* - 2x - 16.
2, x*-3x-28. 7. 6x% +2x - 4.
3. x*+10x-24. 8. 8x%+38x-5.
4, x* - x-30. 9. 160 - 8x - 3.

5. 8+ 5x - 12.

3 pOSKJIAJAHHAM MHOrOYJEHA HA MHOMKHWKM IOB’SZaHO
posn‘slsynmm pisanx asnrebpaiummx sagaw. o HuMX Haje-
JKaTh 3afa¥i Ha OGUMC/IEHHS YHMCJOBMX SHAYEHb BUpasis,
Jocriprenns ix sHakis Tompo. Kpm TOTO, 3 POSKJANAHHAM
MHOTOYJIEHA HA MHOXHWKM IIOB’f3aHi TakoX Taki omepamii,
K CKOpOYeHHs ApoGiB i 3BeseEms ix zo cmiibHOro 3ma-
MEHHMKA.
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10. ¥ -8x+7=0. 17, 52% + - 4=0.
1L 2 +11x+10=0. 18. 16¢° - 6x-1=0.
12. 22 +4x-32=0. 19. 3x%-8x+4=0.

13. ¥ -4x-12=0. 20. 3x* +5x-8=0.
14. 2 +2x-35=0. 21, 8x-x-4=0.
15, x* -4x-60=0. 22, 5¢°-3xr-8=0.
16. 2¢% - 9x+10=0. 23 4+%+8x-17=0.

§2. PosknajaHEs MHOIOWICHIB Ha MHOMNXHHKH
PoaKJiacTH MHOTOY/IEH HA MHOYKHMKM O3HAYAE 3AMiHMTH
#ioro xo6yTKOM, TOTOXKHO DiBHMM JaHOMY MHOIOYJEHY.
HasegenMo NpuKJIafM, IO LIIOCTPYIOTH OCHOBHI HpHAoMK

PO3KJIajaHHA MHOrOWJIEHIB HA MHOMHHMKH:
1. BuHeceHHS CIIIBHONO MHOMHMKA 32 RYJKKH:

4a% (c + 1) - 3ab® (c + 1) = ab (¢ + 1) (4a* - 3b).
2. I'pynysauma: ab-bc-a+c-b+1=
=@-bc-b)-(@a-c-1)=
=b@-c-1)-(@@-c-=@-c-1)(d-1).
8. BacrocyBauEs GOPMYJ CKOPOYEHOrO MHOMKEHHS:
402 c? - (@2 + ¢* - bA? = (2ac + (@ + 2 - b)) x
x ac-(@2+c2-P)=(@a+c-) B -@-c)=
=@+c+b)@+c-b)b+a-c)(b-a+o).

PosknaiaEus KBAAPATHOIO TPHWLIEHA
Ha nimilimi MEOMEMKH

Bupas ax*+bx+c npu a+#0 Hasueaembca xéadpam-
HUM MPUYAEHOM, Q6O MPUNAEHOM 2-20 CMENEHA.

Bupaz D= b — dac Ha3uBaembCA  FuckpuMinanmMOM
Kxeadpamnozo mpuiiena. KpafparTauii TpHWIeH MOMKHA PO3-
KJAcTH HA MHOXHUMKM 3a GopMy.aoi:

axr’ +bx +c=a (x - x)) (x - x),

Ze X, T X, — KOpeHi KBajpaTHOro piBHAHHS
ax’* +bx+c=0.

Sxmo

1) D> 0, maemo aBa pisHi KopemHi x; Ta X
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2-# cmoci6. Ilpu @ =— b MHOroOY/IeH NepeTBOPIOETHLCA
Ha Hym. Omxe, Bim gimwrees Ba a +b. Kpim Toro,
MHOTOWIEH CHMEeTPHYHHMM, To6TO TakmMii, mo Big saMimu
6yxs a, b, ¢ Bigmorizmo Gyksamm b, ¢, a BiE He amiHiO-
ersea. OTike, AKIO MHOrOWIEH Mac MHOXHHMK 4 + b, To
BiE Mae Taxox MHOXHAKE b + ¢ i ¢ + a. Takum ynHOM, micas
BUIMEHES MHOMXHWKA @ +b MoxHa mepepbaumté B ocra-
TOYHOMY Ppe3yJbTATi HasABHIiCTH MHOXHMKIB b+c i ¢ +a.

Orke, MOXHA BammcaTh:

@+b+cP-@+P+c=k@+b) (®+c)@+c);

_(a+b+ef -@+¥ +c}
@+b)(b+e)@+e)

Yacria B — crane 4mcNo, OCKINbKA yci wieHM fineHoro
i mimsEmka Tpernoro cremensa. Hapgatounm a, b, ¢ 6yap-saxux
3HaYeHb, Hampukaax, a=1, b=1, c¢=1, pgicranmemo:
24 = 8k. 3pigem k=3. Omxe,

@+b+c)’ - @+ +c%=3@+b) (b+0c)(c+a).

BayBaxkumo, MO He MOXKHA HAjasaTH @, b i ¢ Takmx
3HavYeHb, NPM AKMX JiBa i mpaBa 9YacTHMHM piBHOCTI mepe-
TBOPIOIOTECS B HYJIb.

Tipuxnax 6. Posxnacr wmumorowies (b-c)’ +(c —a)’ +
+(a - b)® Ha MHOXHMKM Ha MHOMHHI PanioHANBHAX THCEN.

Posp’sasamma. 1-# cmocib. (b—c)3+(c—a)"’+(a—b)3=
=(-a+@-c)+c-a +@-bP=0b-a’+@-cf +
+3@k-a)@-ob-a+a-c)+c-af+@-b°=
=3@®B-a)@a-c)(b-0

ITpumimia. Tlpr poss’ssyBaHHI IBOrO NPUKJIAKY BHUKO-
pucrosysanacs dopuyna (a +b)® = a® + b° + 3ab (a + b).

2-% cmoci6. Ilpu @ =5 MHOrowIeH NepPeTBOPUTHCT
B Hyab, TO6TO BiH pgimaThcA Ha @ — b. BuxigEmii Bupas
cuMerpuuBHi BigHOCHO 6yKB @, b, c. Omxe, Horo MHOX-
HUKaM# TAKOXK GyAyTs a — ¢ i ¢ — b. Toai mMoxHA sanmcaTu:

b-c’+c-aP+@-b>=k@-b)(@a-c)(c-b).

Ilpu a=2, b=1, ¢=0 gicranemo: — 6 =— 2k, sBigK]
k =3. Omwxe,

11
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Ilpm poskiajaHHi MHOrOWIeHa HAa MHOXKHWKH CIix
BKA3ATH Ty YMCJIOBY MHOMKMHY, Ha sKii sagaua mae Gyrm
poss’szana. [lpm npomMy HeobXifHO 3ayBajsKHTH, MO MHO-
TOYJIEH MOJKHA POSKJACTHM HA MHOXKHMKH HA JaHill umcrioil
MHOMMHI, AKIMO Bcl KoedimienTH, mMO BXOAATH AO CHIiBM-
HOMKHWKA, 8 TAKOX JONYCTHMi 3HAYEHHS 3MIHHUX, HAJEKATH
mifi wmcnoBifi MHOMKWHI.

Tpuxcaan 2. Posknactu muorounen a + 4b' ma wmox-
HUKA Ha MHOXKHHI PpamiOHAJBHMX YHCEJN.

Poss’sizamns. o +4b* = ' + 40 b + 4b* - 4a® b* =

= (@* + 20%)" - 40® b = (@® + 20 - 2ab) (a® + 2b* + 2ab).

Ipuraax 3. Poaxnacrs MHoroxen x° + x + 1 Ha MHOX-
HAKM HAa MHOXHHI paNioOHAJBHAX YHCEJ.

Posw'ssamms, x°+x+1=("-2)+ (@2 +x+1)=

=2@-D+@+x+)=2@x-1) @@ +x+1)+

+@+x+ )= +rx+ )P -2 +1).

Hpuxaan 4. Poskaacta Muorowren x* + x* + 1 na mMuox-
HWKM Ha MHOXKHHI palioHAJBHHX YHCe.

Pose’szamus. BujimmMo cmowaTky NOBHMM KBajgpaT, a
MOTiM POSKJIA/leMO HA MHOXKHHMKH, BAKOPHCTOBYIOUH HOPMYIY

pismuni wsagparis: ¥® +x'+1=(F+2x' + 1) -« =
=@+ - =@t 1D (1420 =
(@ +22 + 1) -3 (A + 242 + 1) - &) =
= (P2 +1)2-3) (P2 +1)2 - = (2% +1+x V8 ) x
x(@+1-2xVB)@2+1+x)(x2+1-x).

Mpuxxag 5. Posknactm Mmorowren (a+b+c)’ —a® -

—b® - ¢® HAa MHONHMKM HA MHOMWHI PANiOHATBHMX THCEIN.
3

Poan’ssamms. 1-# cmoci6. (a+b+c)—a®-b%c’=
=(@+b+cf-ad) -+ =(@+b+c)-a)x
x(@+b+clP+a(x+b+c)+ad)—(b+c) (B -bc+c)=
= +c)((@+b+0)P+a@+b+c)+ad)—b +c)b: - be + ¢?) =
=b+o)(@+b’+2@+bc+c+a@+b)+ac+a’-
—b+bc-cH=(+c)(@+b*+2@+bc+a@+b)+
+@+b)@-d)+c@+d)=0b+c)@+d)(@+2c+a+a-
-b+c)=(b+c)@+b)(Ba+3c)=3(a+b)(a+c)d+c)
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b-cP+c-aP+@-b*=3@-b)(@-0)@-b).
Npmkaax 7. Posknacrs mmorowren a° + b® +¢® — 3abe

HA MHOXHMKA HA MHOXHWHI PanioHAILHMX WHCeN.
Poar’sizamss. SayBaskmMo, IO WiJi Wac 3aMiEM @ Ha

—(b+c¢) mHOrOYJeH neperuopmw B Hyap, To6TO BiH

aimTecs Ha @ + b +c. Maemoza® +b% + ¢® — 8abe =

=(@+b+c) (m(@®+b+c?+n (ab +ac + be)),

Ae m i n — craji umcna.

Ilpn a=0, b=1, ¢c=2 picraremo 5m +2n =3.
Ilpn a=0, b=1, c=1 pgicrasemo 2m +n =1.
Poas’aayioun yTBOpPEHY CHCTEMY
5m +2n =3,
2m+n=1,
maemo m=1, n=-1. Toai a®+b+c® - 3abc =
=(a+b+c) @ +b*+c*—ab-ac-be).
Bnpasu
PO3K/IaCTM MHOTOYJEHW HA MHOMKHAKYM HA MHOXMHL
AificHUX 9ucen:
10. - +1. 11 20+ 25+ 1.

PO3K/NACTH MHOTOYJTEHM HA MHOMHMKH HA MHOXMHL
panioHaJBHMX YHMCeN:

12. a®b + ab® + a®c + b%c + be? + 2abe + ac®.
13. o’ + 2ab + 2bc - b%

14. (ab +ac + be) (@ + b +¢) - abe.

15. a?(b-0)+ b2 (c—a)+c? (@-b).

§3. IlTyuni npuiioM: pPO3B’'A3yBAHHA DiBHAHE

PoarisfiHeMO Jesiki MEeTOJ| PO3B’S3YBAHHA DIBHAHB TPETHO-
ro # BUmMMX cremeniB. 3acTOCYBaHHA IUX METOAIB AONOMOdE
Opu posB’sAsyBaHHI HeCTaHJAPTHMX i CkJIagHMX sajad.

BBeJieHHA JOMOMIKHOI0 HEBIOMOro
(3araapHEMil BHNIAJIOK)

Tpuxaax 1. Posp’ssat piBEAHHS
Pz  H-x+2
L-x+l P-x-2
SR
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Poas’azamna. TloEM3MMO cTemiHE piBHAHHS MiZCTAHOB-
xoio x*—x+1=y. Pisusmas mabepe BHraAzy

) S K Vi 1
y y-3

a6o micas mepersoperEs gicramemo: ¥ + 2y — 8 = 0. Bpigkn
Y1=-8, y,=1. Ilosepramoumeb [0 MiJCTAHOBKM, pO3-
B’asyeMo piBEsHES: X’ -x+1 i ¥®-x+1=-38.

Bimmonins: 0; 1.

Npuxxax 2, Poss’ssatn pisEaHHA

26 -x+3 24° %

3 2¢*-4x+3 6

Poss’asamns. IlepeBipkoo mnepexkomyemocs, mo X =0
He € KopeHem piBHAEHA. IlogimBmu o6uaBi wacTuEM
piBHAIHEA Ha X, JicTaHeNO:

)

UncesbHMK i 3HAMEHHMK JiBOY YACTMHM DiBHAHHS WOZI-
JIMMO Ha X TOWIEHHO:

3
$obig g 3
2 2.::—4;+§ S
x
Tenep sacrTocyeMo WifCTAHOBKY Zx—4+g = y. Pis-
HAHHA Habepe BMIIAXY:
Prat=ha e £1
3 TR

abo, micas mnepersopemns, 2y + by — 12=0.
Maeno: y;=-4, y,= % i, moBepraioumcsr Zo mijcTa-

0 s < 3
HOBKH, PDO3B’Si3yeMO CYKYNHICTH PpiBHAHB 2z~4+;=—4
oy s AL

x 2

Bimnosins: 2; %
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¢ 1 i
10 8. Poasp’saaTi piBEAHES _ + =2.
e £ =" -2
Poass’asaunsa. [lignecemo obmasi wacTMHM PIBHSHAA [0
KBajpary i 3rpymyeMo KBaJpaT Nepmioro i KsajpaT Apyroro
BUpasis.

T e
[x2+2—12)+x‘12—x2 4
Lt Phremetieo b 1
P@2-2 " gNe-2
ol VRS WCSIREx
L@-D " xe-=2

2 1 5
BacrocyeMo WifiCTAaHOBKY — F—— = TO, iBHAHHSA
P

Habepe BHTIAAY y2+y—2=0, KODEHSAMM SKOTO € J; = — 2,

Y, = 1. ToBepraiouuch /0 IifiCTAaHOBKH, PO3B’A3YEMO CYKYI-
1 A &

i i f ——— = S
s ‘-2

Bimosim: 1; - 5 (8 +1).

Bnpasu

Posp’sizaty PiBHAHHSA:

1 1 3 2 = 6

" x2-8x+2 x*-8x+3 P-38x+4°

9x’ —3x+2 = %
2. o i i 2+3x-92%=0.
8. (F-6x+T-(x-2)(x-8)=1.
2 .
4 (x+§) +x=42- 8,
x x
5. (x-4) (x - 5) (x - 6) (x - 7) = 1680.
6. x(x-2)(x>-1)=24.

2 3 3 2

2 _3, 3 _ =2

x-2 x g1 x+1

2
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8

X x ==

‘P +8c+2 HP+bx+2 24

9. (222 +38x-1)* -5 (222 +3x+38) +24=0.

10.
11.
12.
13.

14.
15.

16.

17,

18.

19.

R BERERRSB

2+20+7 _
Ehera 4+ 20+ 2%

(P +3x+5°-2-3x-11=0.

[ —%J2+x=2+ g
3 =38-x-22
1+x+22
@x-3)@2x-1) (x +1) (x + 2) = 36.
(x+2) (x +3) (x +8) (x + 12) = 4x2.
1 1 1 1 1

£+2  x46 %=1 . .x+8 5 B

¥ -10x+15 _ 3x
2-6x+15  2-8x+15°
e+ 8x g A
Vx

5
L

x+1'
522 +86x -V + Tx -2 =
22 -5 = 3.

xV;—S a‘l?::i.
(x-82+8x-22=VaF—3x+1.
(x-82=3V—bx+7 -x.
%2+ 5% +4=5e + bx + 28.
\3x% +bx+8 - V32 + bx+1 =1.

62% - 9x — 20 = 8 V22® — 3x + 5.
\2 x

Yt N g
x* -2
ey i g
2 " 542 27
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[image: image17.jpg]Pisnanns 3 odnum nesidomur.

L ke g el .
29'3:’—x+2+x3+x+2 4° v
30. -8+l 2x wellt

it x 2-2x+1 2°

Pisuamsa oxmopixmEi i.-rl. mO 3BOAATHCH
0 opxHOPimEMX
Pienanns eudy
A @+A @@+ + A, @ @+
+4,8 @®=0, (*)
de n>1 — namypanvne wucno, Ay#0, A, #0, f(x) i

g (x) — desxi gynryii, Hasueaemvca odnopiduum eidnoc-

no Qynnyi f(x) i g (x).
Pisnsinaa (%) piBHOCHMJIBHe PiBHAHHIO

1@Y, 4 (L@) 1@
A°[g(x)]+A1 (g(z)] it ALy g(x)+A” 0
(g (0 #0), g
abo piBHAHHIO
@Y, , (2@ @) _
A,_( (x)) Ay ( (x)] +etay f=0
(f (2) £ 0). (),

Iligcrasasioan gﬂ(—% =y B dopmyay (**) abo g—(‘—;:

=y B dopmyry (**¥), rmicramemo pamioHaNbHE puuumm
BALY

AP +A YT+ v A, y+A=0
a6o
AP+A Y L+ A Y+ A =0,
Tpuxaan 4. Poas’sisatn piBRAHES
@2 -x+1P2+22 22 -x+1)-6x4=0.
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Poas’szamns. Ouesupmo, mo x # 0. Ilogimmmo o6uasi
YacTMHM DiBHAHHS HA x* i gicramemo

@e=xr ) 2dowdl o4
2 e i
2% -x+1

Tlosmauumo R vy y. Pisnamnsa maGepe surasagy

Y +y-6=0. Bpigxkm y, =- 3, y, =2. Ilpn npomy BuxizHe
piBHSAHHA piBHOCHJIBHE CYKYNHOCTI DiBHAHB

22 -x+1 2 -x+1
== = 2.
2 S 22

Tlepme piersnEs He Mae AilicHMX KopeHis. Poas’saxomM
Apyroro 6yme x=1.
Tpuxnax 5. Posp’asatm pisEAEES

2x-1-V2x-3 i
Vez-Dex-9

Poae’asannas. [logiMBImn NOYTeHHO YHCENLHHK Ha 3HA-
MEHHHMK, JicTaHeMO:

YETL _ === _8
x o4 % -8,

2x-3 22-1

4
Pobumo zaminy Vg: :; = y. PiBuanrsa mabepe Bur-
1 8

aapy Yy — v =3 a6o micna mepersopenma: 3y° — 8y —

- 8=0. Bpigkm sHaxogumo y, =3, Yy, = —% (me 3amoBOML-

1
nse). IToBepraemoca Ao MifCTAHOBKM Vz‘;:—; = 8.
Bixmosims: L2&
ITIOBLID: 80 °
Tipuxaax 6. Posp'sisatu piBHAHHESA
4
BT 6 -0 = § Vax?-21x-5a.
Poar’asamsa. Banumemo piBHAHHS y BHLJAJL:
P
6 V@x+6)7 - 6 N@-97 =5 V@x+6) (x-9).
17





[image: image19.jpg]Pisnannus a_odnum_nesidomurn
HicranemMo ofHOpiZHe DiBHAHHS. Oclcun.lm x#-2, 10,
nojimmBmy o6upaBi YacTMEW pIiBHAHEA HA ‘J 3x + 6)?, mi-

[1 9] ‘j?_s

8x+6 38x+6
Pobuno mipcramoBky V ax +96 =y (u=20). Pisman-
na mabepe Burasmy 6y%+5y-6=0. Beimu y, =§,
Yp = —% (me sapoBonbHsic). IloBepraouuck Ao mifcTaHOBKH,
ZAicTaHeMO ‘V; +96 = %, sBigkm x = 25.
Bimnosine: 25.

3BepHeMo yBary Ha yMoBY i Bigmosiap, Aky pmicramm
micnis posB’sdyBaHHS DIBHSHB BHMAY:

1 5
X ois@h— W T~
x a

[}
=

|
o |

Kopeni pisusmna x +

I
o[-

Kopeni piBasmns x —

I

I
Ll
+
Qima(m RIF
[
$
&
l
|

B[
Q=

X =a, X=-

Orxe, AKmMO OpaBy YacTUHY pIBHAHHA BHAY gg% +
L2 _

7 = @ ‘amMcaTH y BHIJS/AL CyMM B3a€MHO oGepHEHMX

umnces, TO JOAAHKH JIBOI YACTHHHM MOXKHA SHAXOAHMTH YCHO
6Ges BBelleHHS AONOMIXHOrO HeBifgoMoro.
Tpuxaax 7. Poss’ssatu piBEAHEA
3 3
,II—Z 4 1':c+3 -1
x+38 xr-2 3
Posw’ssanms. 3anucaBmy NpaBy YacTHHY DIBHSHHS Y
BUIJIALL CyMU 3+% , AicTAaHeMO CYKYHOHIiCTH JBOX PiBHSHE:

3 3
"_—2=3, £y e

x+3 x+8 8
18
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Posp’ssaBmu ni piBHAHESA, MaTHMEMO: gipel o1
3 : ~96° 26"

Tlpuxaax 8. Posp’asa™a piBHAHHSA
£-x x+5 _ 13
X480 abatl Bt
Poas’asamns. [IpaBy yacTMHy PIiBHSAHHSA MOYKHA 3aIMCATH
V BUrIAAL CyMM % + g, TOAl AicTaHEMO CYKYIHICTH piB-

,xz—x_g 2-x 3
e b (o e

x+5 8 x+5 2
5+145  5+145
U U

. Posp’sizaBmm ni piB-

HAHHS, MATAMEMO:
Tipuxaax 9. Posp’ssaTé piBHAHES

it %~
\j,*z_ x:g.

2 -x 2 +2

Poas’asamms, BanucaBmyM npaBy 4YacTHHY DiBHAHHS Y

Buraagi pisEanmi 3 - % , HAiCTAHEMO CYKYNHICThH piBHAHB:
‘Ja’} +2 =3 Ta ‘J% =— 1 . Poap’siayemo 1i piBHSHESA.

P-x 3

llpyre piBHSHHS He Mae PpO3B’A3KiB.

Bi o 9 + 145
immoBims: ——=—— .
16
Bnpaeu
Posp’sisaTy piBHAHES
31 x+l = a+l.
x a
1 st
32. Arg masoe
z V? (x+1V_ 17
+ = =L
x+1 x 4
2+1 Sideue
34, i 5 2,9.
ag; £=0., X _ o
x-b x-a

19
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7 7 >
36. 5-x i -‘fz+3

x+3 he i

5 s

1’162 PSS
317. S R ST 2,5.

38 Var1)? + Vw-17 = 2 V?-1.

39. 2V6x+1 - 2V2x-56 = 3 .‘1(2x45)(5x+1).
0. Z76-V%-9 = 3 N gz 54,

+8 =i

41.

JIONOBHEHHS [0 NOBHOIO KBajpara

Npuxaax 10. Posp’ssaty piBHAHHS
ST AT AT 0!
@?-2°  (2+2° 9’
Posp’asanns. IlomHoxumMo obmaBi wacTuEm piBEAHES
ma x! (x#0). Maemo:

x ot 40
@9 @aap R

22 2+ o2 N 40
2-2 2+2) 9°

JlonoBHEMMO JiBy 9acTMHY DIBHAHHS A0 IOBHOTO KBaj-
paTa CyMH [jBOX BHpasiB, ZoAaBIIM J0 060X YACTHH DiBHAHHA

= i . Maeno:
zz ? = 2 )\ 40 2xt
x% - 2+2) 9 "4
2 40 e

b H+2) R

et - 40 224
4
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Pobumo mijcraBoBKRy %—z = y. Pismamma naGupae

surasagy: y° = 592 + y. Posp’szaBmm #oro, pgicraremo

vn= % y Yg= —g . Omxe, MaeMO CyKynHiCTh DiBHAHB:

P o 2t
-4 3 S

ez D
F
.
Binmosims: + 2, 1‘1%,-
Oxd ia_
(x+372

Posp’szamms. J[onOBHMMO JiBy uYacTMHY PDiBHAHHS [0
NOBHOrO KBajpaTa pisHHI, AOZABMM Jo0 0BOX YacTHH

Tpuxuap 11, Poss’szatn pisEsmEs x° +

6x° Sy (B Ot o e
x+3.Maeuo.x"' x+3+(x+3)2_ g
(T8 6x*
(x_x+3)_7 x+8"
= 6x . Pobumo migcTaHOBKY:
x+3

xiz 5 = Pisnaana Habupae surasay: Y = 7 — 6y. Beigkn
Y1 =—1T, Y;=1. Poss’asyeMo cyxymmicTs piBHSHB:
=il = '
T U e Ll
A | 12\/i§ 3

Tpuxaan 12, Poss’sizatm pismsmas x! - 8x - 7=0.

Pose’sizamms. 3anmmemo  piBESHHS Yy  BEIIAAL:
x*+1=8x+8. [onoBHMMO JiBy YacTHHy PiBHAHHA [0
NOBHOTO KBAAPATA CYMM, JOAABIIM fo 060X wacTmm 2x%.
Maemo: x* +2x® +1=2x*+8x +8.

Ilicragemo (x° +1)% = 2 (x + 2)%. Beigwm x> +1 =2 x
x (X + 2). Jlave piBHAHHS piBHOCH/IBHE CYKYymHOCTi DiBHAHB:

21




[image: image23.jpg]Pisnanns s odnum nesidomum
-2 xr+1-2V2=0i F+V2x+1+32R=0.

. 2:VBE -2
g .

Bigmosins:
Hpuxaax 13. Poss’asatu piBEAHHES
x* +102° - 125x - 54 =0.

Poss’ssannda. JIonoBEMMO Nepmri ABa 4JeHW DiBHAHHS
/O MOBHOTO KBajpaTa CyMu:

x' +102° + 255% — 254 - 125x ~ 54 = 0,

abo micns rpynmysamma (x2 + 5x)° — 25 (% + 5x) — 54 = 0.

Pobumo miacTaHOBKY X + 5% = y- PiBasaraa maGepe Bu-
raagy y*-26y-54=0. Bsigxm y, =27, y,=-2. Pos-
B’S3yEMO CYKymHICTH piBHSHB:

22+5c=27 i P +5x=-2.

Bimonizs: —512\1133 J gszdﬁ_
Bnpaeu
Poap’szatu piBHAHHS:
E s
42 & + e

\2 \2
. (:lefo -1
44. x' -12x2+323=0.
45. ' +4x* - 4x+15=0.
46. x* +62°-27x-10=0.
47, x' - 6x° + Tx* + 62 -3 =0.
48. x'-102° +24x> + 5x -6 =0.
49. ' -8x+63=0.
50. x*-8x® +64x - 57=0.
51, x'-2x"+x-30=0.
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3BOPOTHO-CHMETPHYHI PiBHAHEA

CuMempuyHuM HA3UBAEMbCA UiNe PAYIOHANbHE DiBHAN-
Ha eudy

" + @ +a P+ Lt ad tax ey =0.
CuMeTpuuHe DIBHAHHS TPETBOIO CTENEHA Mae BUIIAZ
0x® +bx? + bx +a=0 i poss'sayerses rpymysammsmM:
a (& +1)+bx (x+1)=0,
asigkm (x +1) (@x® - (@ - b )x + a) = 0. Posp’asyeMo cykym-
micts piBEsEe: x+1=01i ax*-(@a-b) x+a=0.
Poaraanemo yaaramnen:i BBOPOTHI PiBHAHHA YETBEPTOrO
i mocroro c'renexm, axi wmicrare B cobi cuMerpuwumi
PpiBHAHHA.
3wpowu>cum}umuu DIBHAHHAM Hemeepmozo CTeneni
Ha3eeMo DieHAHHA 8udy ax® + bx® + cx® + dx +e =0, 6 axomy
2 2
BUKOHYEMbCA 3AACHHICMb MiX KoeDiyicHmamy % = g .
Poar’sizamms. Ilogimumo obmaBi wacTmeM piBHAHHA HA
x° i arpymyemo mepmwuii uNeH PiBHAHHA 3 I'ATHM, APYTHH —

3 4YeTBepTHM:
(ax’ +ﬁ)+[bx+%]+c=0,

e(%f+%)+d(§x+i)+c=o.

BuKOpHCTOBYI0UM 3aneskHicTh Mix koedimienramm pis-
HAHHSA, B3aOMIIeMo Horo y BHIJSAL

v %0 b 1 #
e[d‘x2+sz+ (dx+ J+c 0. *)
Beogumo pomomikHe HeBizome:
L0 i W
axtzi= W (§d)

Tligaecemo obuapi wactuam piBEAEESA (**) M0 KBagpara
i BMAlMMO KBajpar nepmoro i mm;a-r ADYroro Bmpasis:

Basliope )
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IligcraBupmu snavenHs (**) i (***%) s pisasmna (%),

AicTaHeMO piBHSHHS ey2+dy+c—% = 0, axe i poa-

B’asyemo. IloriM mosepraeMocs Ao mizcTaHOBKH.
Ilpuxaax 14. Poasp’asata piBEAHES

4x' - 162° + Tx* - 32x + 16 =0.
Poas’szamna. IlepexonaeMocs, IO pPiBHAHHS 3BOPOTHE:

2
4w (ﬁj Piemicts BuKoOHyeThes. Iloginumo obuasi

16 (-2
wacTwEM piBHAEHs Ha x° (x #0). Ilicas rpYNyBaHHA Jic-
TaHEMO:
c4 2
4[x2+x2]-16(x+x]+7-0.
Tlosmaunmo x +% = Y, sBigrm

s % = poa *
Iligcrasusmu (*) y piBE#HES, ZicTaremMoO
4@ -4)-16y+7=0, abo 4y>- 16y -9=0.

Bpigen y,; = g, yz=—%. Omsxe, poO3B’ABYEMO CYKyI-
HicTh piBHAHB x+% = % i x+%=~é.

Bimnosins: 4; %
JHo 360pomiuo-cuMempuUNHUX Pi6HAHD WOCMOZO Ccme-
nena eidneceMo pieHAHHA 6udy

0x® + bx® +cxt +dx’ +ex’ +fx + k=0, (2%

6 AKOMY 6UKOHYEMbCA 3aNEHHICTRL Mixe KoediyicHmamu

(-0~

Tlogimimo obupsi wactwmw pisEsEEa (**) ma »° i

SrpynyeMo mnepmuii 3 CHOMHMM, ADYrMi — 3 IIOCTHNM,
Tperii — 3 N'ATHM wYJeHAMM DiBHSHHA.
(u‘ +§]+(bx‘+jxij+(cx+i]+d=0, abo
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k(%r‘+$J+fG,x’+i;) (x-{- ]+d 0.
BuxopucToByiouM JaHY 3ajexHicTh Mix koedimienTamm,
HAicTraEeMo

h[gx’+$]+f(§x’+;§}+e(§x+i)+d:0.

Beoaumo pgomomixcHe HeBigome:

{2 b
Prdlesiriiy

Ilicna migseceHHs 060X YacTWH WiJCTAHOBKM [0 KBajpaTa
# xyba gicramemo:

;x’+$—yz—~ra$xz+— f«*y

TlizcraBuBmy Iji BHpasm y piBHAHHA, JicTaHeMO piB-
HAHHS TPeTbOTO CTelleHs, ske i pPoaB’AByeMoO:

k[ya-%y]+f(y’-%)+ey+d=0.
Tpuxaan 15. Pose’sisaty piBHAHES
-+ xt -7+ 2% - 4x +8=0.
Poap’nzammn. Ilepesipumo, 9m € JaHe pIiBHAHHSA 3BO-
2 R 6
OTHO-CHMETPHYHAM: [%} = [_—1] = [%J s

Tlogimimo o6uaBi wacTHMHM DIBHAHHS Ha X°

x’—x2+x—7+%—%+%= , abo

8)_ £ 2)_,_
[x”'x“] [xz+xzj+(x+x) 7=0.
TlosmaunmMo X + g =y. Bmaiigemo is miei migcTaEOBKM

xz+——y2 4 ma x’+~—y’ 6y. Iligcrasuwemm mi BU-
pasu y piBHAHES, MaeMo:
V-6y-@-9+y-7=0,
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Y-y -5y-3=0, .
@ -»-*+n-3w+1)=0,
@+ @ -2y-3=0.
Bsigxn ¥ ,=-1, Yy, = 8. Pose’asyeMo cykymmicTh piBHAHB:

x+2:—1 L eve =3
x x
Bimosims: 2; 1.
Omke, AKIO 3BOPOTHO-CHMETPHYHE PpIBHAHHSA NAPHOrO
cTreneHs

k-1 =
Gy x* +a, X+ tay X +ay=0,

To mopinumo ma x* (k#0). Iligroryemo BBefieHEs ONO-
MIXHOrO HEBijlOMOro, 3rpymnyBaBIIM YJeHH, pPiBHOBiAzaxeHi
Bif movarky i kiEnsm JxiBoi wacTMHM piBHSHHA.

§lkmIo 3BOPOTHO-CHMeTpUYHe DIBHAHHS HENAPHOTo cre-
TeHs, TO BOHO 3aBXKJW Mae KOpiHb X = — 1, mpmdoMy wacTka
Biff Ainmemms JsiBol wacTMHM piBHAHHA Ha X + 1 e 3BopoT-
HO-CHMeTPHYHMM MHOI'O4YJIEHOM NAapHOro CcTeneHsd.

Bnpaeu
Posp’ssat™a piBHAHHSA:
52 ¥’ -2x%-2x+1=0.
53. ¥ -38x2-8x+1=0.
54, 34 - Tx* - Tx+38=0.

55. x’+L+l[x—lJ=5.
x

272
1 N_5
56.f+-x—2—2(x—;)=z.
i g
57.?+?—3[§+;)=8.

58. x'+x°-102+x+1=0.
59, x'+4x* - Tx® —~4x +1=0.
60. x'+2° -6x*+8x+9=0.
61. 9x* - 18" - Tx? + 12x+ 4 =0,




[image: image28.jpg]PisHAUHA 3 0OHUM HesidoMUN
62 2x* -3 +5x* -8x +2=0.
63 x'+52° +4x>-5x+1=0.
64, x'+2¢F - 116 +4x +4=0.
65. 2x' +3x° ~13x* - 6x +8=0.

Merox moxigmoi mpomopmii
Jlpa ToToMxHO piBHI airebpaiumi Apobm MoXHA POITIIS-
JaTH SK DPONopIio -;—: % , Ae a, b, ¢, d — mHOrowNTeHM
BifHOCHO X, Y, ..., 2, BokpeMa, b#0, d#0.
Teopema. Sxujo 3adana nponopyin % = % (b#0,
d#0), mo cnpasdxcyombca pieHocmi:
a+tb c+d a-b _c-d atb _c+d

b, o d i L@ a b c=H
(a#b, c#d),
AKi HA3UBAIOMbCA NOXIOHUMIL NPONOPULLMU.
O Gt g = L i
Josenenns. A" b+1'd+1’ 3Bigxn
a+b _c+d
b - d *
abo %vl = 5—1, sBigKu
a-b _c-d
S s Soel (**)

Ilogimmo mpomopniio (*) ma mpomopniio (**) (npm a # b,
¢ #d). Maemo:

>
o
a

a+b et
o—bi it c—
Tipuxaax 16. Poas’asamm piBHAHEA
2% -x-2+x VP -x-2 B}
22 -x-2-x V2 —x— i/

Poas’ssamma. Ckaasemo moxigHy mpomopniio (**%)

()

a'.
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4 -2x-4 26 22 -x-2 18
2V - x-2 12° oxVr-x-2 12°
BanmmeMo yrBopeHe DIiBHSHHA y BHLIAAL
Va?-x-2%+2 _ 13
2cNf-x-2 127

Ille pas ckuageMo moxigHy mpomopuito (***). Maemo:

N2 —x-2+x? Ve-x-2+x

= 256; = *b.
Na?-x-2 - x)? CANd-—x-2-x
PosB’skeM0 CyKynHiCTb piBHAHB
Vel -x-2+x ‘If—x—2+x__5

=56 ma
P’ -x-2-x F-x-2-x

B koxHOMY 3 nUX BHDAZKIB INe pas CKIafeMO NOXifHY
npomopnio (***). Maemo:

1)2\}x2—x—2:§_ 2)2«1x‘-x—2:-_4.
2x 4’ 2x -6’
2-x-2 _9 2-x-2 _ 4
gt T St = o
5x% + 4x +8=0. 5x% - 9x - 18=0.
Hewmae pificEux xopeHiB. %,=8, x,=-1,2.

Ilepesipkoio Buanauaemo, mo X, = — 1,2 He 3AXOBONBHAE
piBHAREA,
i ims: 3.

3ayBa)kMMoO, IO MeXaHiYHe BMKODMCTAHHS METOAy IO-
xizpoi mpomopmii Moske IpMSBeCTH [0 BTPAaTHM KOpeHIB.
I[o6 samobirtm npomy, Tpeba maM’sTath, mO 3 NMpPONOPHii
a

S= 5 (b#0, d=0) summsae icHysamEa moxigEoi mpo-

« a+b_c+d
NOpRil —— ==

a-b c-d
[m&ro sxmo 2#1 i 5;61].

Tnpu JopaTkOBiM ymoBi a#b i c#£d

b d
28
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Amnanoriuso, 3 mponopiii

TpaBMJBHICTE IpOHmOPHii

a-b _c-d

a+b

= §(6+0,d=0) sunmumac

M IOAATKOBiN
c+d TR AR

yMoBi a#2-b Ta c#—-d [1‘05@0 g -1 Ta %td).

Orzxe,

posp’5i3yBaHHA DIBHAHD MeTOXOM NOXiZHOI mpo-

mopnii 6asyerhcsi Ha TAKHMX TeopeMax:

Teopema 1. Pignanna
fL@)+1, ®)

_ @t ®

h@-f

€ HacRiOKOM DISHAHHA

he _
fy @)

*)
Py (%) — @y (%) 0

@y (%)

; o)
P (%)

AKWO NPU 3HGUEHHAX X, AKi € KODEHAMU DisHAHHA (*¥),
o6udei Yacmuny Yvoz0 DIBHAHHA He OopieHIOOMb OJUHUYI.

Teopema 2. PigHAHHA
£ &) -1, ®)

_ @ -e®

Hh@+f®

€ HAacnidKoM DiBHANKA

hL® _
f2 @)

L
Py () + @y (%) %

Py (%)
92 (@)

%)

AKWO NpU SHAYEHHAX X, AKi € KOpeHamu pienanns (**),
obudei uacmunu Yeoz0 DiBHAHHA He dopienioomb —1.

Npuxaan 17. Poss’ssatn piBEAHHS

Vx+3 +Vx-2

_Vx+5-Vx-2

Vx+3 —Vx-2

T e+ +Vx-2°

Poap’asamns. 3’scyemo BHIAJKH, KO xisa i mpaBa
YacTHHM JAaHOL nponopm.l JOPIBHIOIOTE OJMHMIL.

Jlisa uacrmma pamoi mpomopmii gopisEioe 1,

Kom

x=2; npaBa uacTuHa jopisEe 1, xomm x =2. Orxe,
pobUMO BHCHOBOK, IO X =2 — KOpiHb ZAHOrO PiBHAHHSA.

29
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Illo6 smairn immi kxopeni (dxmo BoHM icHysoTB), Tpeba
BpaxyBaT¥ Te, IO, OCKiLIbKM OOMABI 4YacTMHM piBHSHHS
popiBHIOTE 1, TO He MOKHA KOPHCTYBaTHCA Teopemoio 1,
T06TO piBHSHHS

g_‘lx+3 +‘lx—2)+(‘lx+3 —‘Jx—2) 23;
(Vr+3+Vx-2)-(c+2 -Vx-2)

_(x+5-Vx-2)+(Vx+6 +Vx-2) ok
(x+5-Vx-2)-(Vx+5+Vx-2)’

*¥3 _ x+b
-2 -Vx-2

He € HACKIAKOM paHOro pismsmHs. (Opepxkade piBHAHHS
He Mae KOpeHiB i, AKII0 He MpPOBECTH IONEPeJHLOro
aHaisy, MOXHA BTPATHTH KOpiHb X = 2).
B’sicyeMo, sik came TpeGa posB’asyBaTh PpiBHAHHSA.
Busrauaemo, mo o6ujBi wacTMHM JaHOrO pDIBHAHHA Hi
IpM AKMX 3HAYEHHAX X He JopiBHEIIOTE —1. OTike, BHKO-
PHUCTOBYIOYM TeopeMy 2, AicraneMo

Nx+8+Vx-2)-(Vx+3 -Vx-2) _
(r+3+Vx-2)+(x+3-Vx-2)

_(x+5-Vx-2)-(x+5+Vx-2)

T (x+b5-Vx-2)+(Vx+5 +Vx-2) L)
Vx-2 __Vx-2
k-3 x+5 "

VrBOpeHe DIBHAHHS € HACHIKOM JAHOrO PIBHAHHS, 2 BOHO
Mae eguEMN KOpiEb X = 2.

Bigmosixs: 2.
Bnpaeu
Posp’sisaty  piBHAHES:
66.
N —x+2+VP-x-1  VPx+2-VF-z-1
Vx+14 + VY +2 3 Nx+14 -Vx +2
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67,
‘\IJ?—x+4+u\f(zz—x+4)(xz—x—11)+“ixz—z—ll 2
N —x+d- B\f(ac’—a‘c+4)(:c’-a¢—11)+‘~.!:c’z—x—11

_8+\2
T

2x? ~3x+x V' —8x
202 — 3x— x Va? — 3x
VBix+x +Vi-x+x* _ V10 +2
Brxi-Vi-x+22 VI0O-2°

0 N+ 7 +\? -5 =

N2+ 7 V-5 :

o +x+lrxVlra+l _ 4+

" dtx+l-xNPrxrl 4-¥8°
Poap’asyBaHnas ipPANiOHANBHNX DPIBHANDL BHLY

Var? +mz+e + Va? +nx+c = dx

PosrasHeMo ofuH i3 ciocobiB poss’saysamEs ippamio-
HAJGHUX PiBHAHb.
Tpuxaan 18. Poss’ssatn piBHAHES

Vbx?-4x+8 + B2 +3x+8 =T.
Posp’ssamns, PisEWNS mifKOpeHeBMX BWpasis JOpiBHIOE
(5x% — 4x + 8) — (5x% + 3x + 8) = - Tx.

.
= 3

69.

°

71,

Banumemo ii y BHrAAKi

(V5o —ax +8 Y- (V622 + 3x + 8 )? = - Tx abo
(V5? — 4x + 8 + \bx® + 3x + 8) x

x (V62— 4x + 8 — V522 + 3x + 8) = - T
31
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3a ymoBoOKO
N

V6x? - 4x+8 + 6> +3x +8 = 7,

a ToMy

Vbx? —4x +8 - \bx? + 8x + 8 = — x.
Jopasmu Jtisi i mpaBi wacTHEM piBEAHHSA, AicTaHeMo

2 V5x* —4x +8 = 7 x, ssimu
4 (5% - 4x + 8) = 49 - 14x + x%
Poss’asaBmu piBHAHHA i BUKOHABIIM mepeBipKy, AicTaneMo

17
x=1, x2=—i§'
Bimosims: 1, — 10,
Bnpaeu

Posp’sisaTy piBHAHEA:

72. N —3x+3 + Vx> + 8 = 3x.
73, V2x? + 22+ 5 - \2a? —8x +5 = x.
74, B2 - x-1+ VP -x-1=2x
75 Ve +x+2 -V rx+2=—x
76. \F+6x+2 + VP —x + 2 = 3x.
Poss’asyBaHEs PIiBHAHL BifEOCHO KoedimicnTis
Ipuxaan 19, Posp’asaté piBHAHHESA
@P-1%+(B +1)(4x -3 -1)=0.

Posr’szamns. IlepeTBOpAMO JiBy YACTHHY JAHOTO piB-
HAHHEA:

-2 +1+4B2x-3-B+4xr-\B3-1=0,
-2 +4 B x+4x-3-2\8=0.

BeezeMo jomoMidKHMIA DApaMeTp, NO3HAYMBIIM B =a.
Pisnanna Habupae BUIIARY:

x* - 2x° + dax + 4x —a* - 2a = 0.
32
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Posp’sxeMo ne piBHAHHA AK KBafpaTHE BiJHOCHO KO-
edinienra a. ¢®*~-2(2x-1)a- (¥ - 22>+ 4x)= 0.

a,,=2x-1+ VA —dx+ 1+ 4 - 2 + dx =
=2x -1+ + 1)? = 20— 1+ (a2 + 1).

Jlane piBHAHHS piBHOCHJLHE CYKyHNHOCTI ABOX PiBHSHB:
a=x*+2x i a=-x*+2x-2.

TlopepHemoca [0 mifcTaHOBKM:
B=o+2x B=-x+20-2.

Poap’asyemo sHalifieHi piBHSHEA BigHOCHO X:

1) x*+2c-V8=0. 2) 2-2x+2+V3=0.
x“:ﬁltxllﬁ,‘ﬁ . Hemae pificaux kopewnis.
Bizmosims: — 1+ V1 + 3.

' Bnpasu

Posp’asaTn piBHAHHA:

7. 2+ 2 +a*x+a-1=0.

78 2 +2VT £*+Tx+ 47 +8=0.
79 4 -4V5 x*+5x-26 +4=0.

3acrocyBaHHS TeOpeMM PO TPAHHINIO
MOCHIZIOBHOCTI AN PO3R’A3YBANHA DiBHAHL

PosriisiHeMO NPMKJAaJM DiBHsAHB, JAJIA pPOSB’A3yBaHHS
SKHX 3ACTOCOBYeThCH Teopema Belepmirpacca: AKuio nocai-
doenicmb MOHOMOHHA Mma OOMeNEHA, MO 60HA MAE 2DARUYIO.

Tipuxaax 20. [osectn, mo mocuifoswicts (a,), ae

a,=Va+Va+-+va , a>0,

abiraerbes, i ofuMeaMTH TpaHMIYO.
Posp’asamns. OueBupHO, IO

Yo <Va+Va < \Ja+\/a+~13 ST

T06TO mHOCJNifOBHICTE 3pocTae.
2. Sarebpa 33




[image: image35.jpg]Pienanns 3 odnum_nesidonux
Tenep mOKajyceMO, IO BOHA oOMexKeHa:

.
at=a+ Vo+Va+~+va = a+a, <a+a, (¥

3 mHepiBHOCTL a: -a,-a<0 (spaxysasmu, mo @ >0
Ta a, > 0), mMaemo:

1+Vi+4a
2 ,

a s
T06TO MOCJHiZOBHICTE OBMexceHA.
Orxe, mocaifioBHicTs (@,) — MOHOTOHHA, 3pocraioua i

obMesxena 3BepXy, TOGTO Mae IDAHMINO, SKY MOMKHA JIETKO
amaiTh.
Is saznexnocri (*) maemo

a’=a+a,,. (¥
Slkmo lim a,=x, To lim a,,=x.
no no
Tlepexoasau po rpammmi B pismocri (**), micraemo
x*=a +x, seign
_1:\T+4a
3 ¢

OcCKLIBKHM TDaHHMIE 3DOCTAIOYO]l IOCHIOBHOCTI 3 JOJAT-
HUMM uieHaMH He Moxke GyTH Bif'eMEHMM UmCIOM, TO

2 1+Vl+4a
x—Az .

Tipuxaax 21. Posp’asath piBRAHES
P-1+@-12+@2-17°+-=38.
Pose’ssamna. 1-# cmoci6. Jlisa wactuHa piBHAHEA
€ CcyMon UJeHiB HeCKiHYeHHO cHajHOI reoMeTpudHOi mpo-
8y
1o Oc-
kimku S =3, a,=xz—1, q=x2—1, piBaanEa  HaGepe

ce e . __—
BUCAARY 3= T, sBigkn x =+ 9 "

rpecii, ska BMSHaYaeThcsa 8a Gopmynoo S =

2-#% cnoci6. Banwmemo piBHAHHA y BATISAL

@E-1)A+0*-1) + (2-1)?% +--)=38.
\—W—J

3
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BuxopucroByloun Teopemy Beliepmrrpacca, jgicraHeMo

(**-1) (1 +38) =38, spigxn x=:t?7.

Bigmosins: + -‘Jzz -

JliBy uwacrumy piBHAHH#, HaBefieHoro y npukaaai 21,
MokHA Oyn0 OBYMCIMTH, BHKODHCTOBYIOUM (GODMYIy CyMH
uneHiB HeckimweHmmo cmagHOi reoMerpuwumoi mnporpecii. B

NpUKJAZAX, HABEICHMX HUOKYe, IBOTO DOGMTH He MOXKHA.
Tpuxaax 22. Poss’sisaté piBEAHHS

x+ V2+V2+V2+~~- =x.

Posp’szanns. IligneceMo Zo kBafpata obuasi wacTWEM
piBEAHHS i sanumemo Horo y BurAsgi

2+V2+V2+.-. =22-x

[le pas migmecemo o6waBi wacTWHM DIiBHAHHS O KBAjpaTa
# BuKOpHcTaeMo TeopeMy Beliepmpacca:

2+ V2 +\24\2 4+ = (-2 mobro

Lo s o s g,
S-x

2+ (@ -0=0"-»%
Toxi piemamasa mabepe Buraagy (x2-x)°-x>-x-2=0.

Poss’sisyeMo #oro sk XBajpaTHe BijgHOCHO X° — x. Posria-
JLyBaHe DiBHAHHS pPIBHOCHJILHO CYKYIHOCTI ABOX PpIiBHAHB:

F-x=2 P, i
xt-x-2=0. x-x+1=0.
x=2, x=-1 Hewmae pilicaux xopesis.
(-1 me sagosonmbEHSAE
piBRARES).

Bimmosims: 2.

Tpuxnax 23. Poss’sisaté piBEAHHES

x+Vx+Vx+2 =2.

Poss’ssanns. Banicrs uncaa 2, mo cToiTh mif KOpeHeM,
mijcraBuMO HOro 3HAYEHHA:
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[image: image37.jpg]Pisnannsa 3 odnus neeidomum

2=Nx+Vx+Vr+2

Hicranemo

x+ Vx+ x+‘]x+\}x+2 =2

TIpogoBxyloun HeobMexeHO Nl mporec, AiCTAHEMO PAT,
Axuil MicTHThL HeckiHWeHHY KimbkicTs uieHiB:

x+ ‘Jx+‘lx+Vx+~-- =4.
e

2
Buxopucrosyioun Teopemy Belfepmrpacca, xicraseMo, mo
x+2=4, x=2
Bignogixs: 2.

Bnpasu
Posp’ssaTy piBHAHHSA:

80, x+x2+2°+ =5,

81 VxVxVe... =6.

82. ‘lx+3‘lx+3\/x+3:1x+.‘. =x.
83 V2+ V242 +2+x ==

84,

. x* =38.

85. V1+ Vx+ V1+ x+\J1+\1x+--- =3.
86. 6+\/6+‘}6+x =x.
87. Vo+Ve+Vx+--- =3

Posp’sayBaHEs DiBHSHE 3 MOXYILAME

Abcomomna eenuvuna (modynv) neeid’emnozo diiicroac
wucaa dopienioe YvoMy YUCHY; GOCONIOMHA BEAUNURA 6iD M
Hoz0 BilicHoz0 wucra OOpIBHIOE NPOMUNENCHOMY HUCHY:
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ld|:{ a, axmo a20;

-a, axmo a < 0.

Toxakemo sacTocyBaHHSI OSHAYeHHS ab6COMIOTHOI Beim-
YMHM OPU pO3B’ASYBaHHI DIiBHAHB 3 MOZYIAMM.

Tpuxnan 24. Posp’ssaTé piBHAHES

le -2 +le -4 +|x—6l=

Poas’nsammn, Ha umesosilt oci sigxiagemo smauenns
3MIHEMX, NPH AKMX SHAYEHHS KOXKHOIO MOJYJsl JOPiBHIOE
mynepi. Ili Touxm posbusaioTe 4MCNOBY Bichk Ha NpPOMiXKH
smakocrajocti (Mam. 1).

NN N

2 4 6

Maxn. 1

BHAXOMMO 3HAYEHHS SMIiHHOI /I KOMKHOTO 3 YTBOPEHMX
TpOMIXKiB.

Al {xsz, {xSZ, o

2-x+4-x+6-x=12, |x=0,
0 2 <x<4, 2<x<4,
*-2+4-x+6-x=12, |x=-4.
Hemae poss’sakis.
) 4<x<6, 4<x<86,
x-2+x-4+6-x=12, |x=12.
Hemae poss’sskis.
x> 6, x > 6, ki
2 {x—2+x—4+x~6:12, {x:B. %

Bigmoeigs: 0; 8.

Ilpore, aycTpivaloThCa pmnmma, mo wMicTATE cymy
uogy.vns, ame y upouecx ix posp’sizyBaHHA Hemae HeobXif-
HOCTi POSIJIASATA NIPOMIXKM BHAKOCTAJIOCTi.

Mpuxaan 25. Poss’ssatn piBEsHHEA

Joc - 8] + 220 = 1| + |2 + 7] =
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Pose’ssamns, Hemae JilicHMX KopeHiB, OCKLMbKH cyma
HeBif'eMHMX uWceJ He MOMe JODIBHIOBATH BIJ'€MHOMY
qucay.

Ipuxaapy 26. Posp’sizaté piBEsmms

le+2 +|2x -8 +|x— 1| +|x -8 -8z +12=0.
Posp’szanns. Banumemo piBHAHHS y BHIAAL
le+ 2 +[22x -8 + |- 1| +|x - 8 =8x - 12.

Jlisa wacTmHa piBHAHHA HeBix'emma. Omke, piBHAHHA
MOMe MaTh AidicEi xopemi, sxmo 8x - 12 20, Tobro mnpm
x2 4. A Ha NpOMy OPOMIXKKY BHpAasH, 3aMMCAHI B KOXKHOMY
3 MozyxiB, AopaTHI.

PisnanEsa piBHOCHMIBHe cHcTeMi

x24,
X+2+2x-83+x-1+x-3=3x-12.

{x 24, Hemae pose’sizkis.

x=-38,5.
Bignosins: Hemae poss’askis.
Tpuxaay 27. Poss’sisaty piBHAHHS
Crlx-2+|d+lc+2 +|]x-3 +|x+8-4=0.
Poas’asammsa, BanuMmemo PpiBHAHHA y BUrJIAAL
le—2|+ | +|x+ 2/ +|x -8 +|x+3 =4-x%

Jlia wacrwEa piBHsHHS HeBig'emHa. Omke, piBHAHHSA
MaTHMe pO3B’S30K IpH 4-x2>0, apigrm —2<x< 2. Kpinm
Toro, JiBa YacTHHA PIiBHAHHA € mapHOKO (yHKUieo, TOGTO
SAKIMO X, — KOpiHb jaHoro piBEAHEA, TO # — X, TaKOX
€ HOoro KopeHeM.

Orxe, AocuTs SHANWTH KOpeHi JAHOro piBHAHESA Ha
mpomizkky 0<x<2, a #KImO BOHM €, TO O HHMX CJiJ
JONYYMTH KODeHi, NPOTHJIEHHI 32 BHAKOM /0 3HAMJEHMX.
Ha pamoMy DpoMixKy MaeMo:

P-x+2+X+x+2-x+3+x+83-4=0,

apigen x>+ x+6=0.
PipHsHES He Mae pO3B’s3KiB.
Bigmosias: Hemae posB’askis.
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Bnpasu

88. Poss’ssatn pismamEs |f - |x - 2|=2.
89. Bmalitn malivemme Ijie uMCJO, MO 3aJOBONLHSE
piensErsa |x - 3|+ 2 |x + 1| = 4.

Posp’sisaty piBHAHEA:

90. -1 +|x+2/-|x-3 =4.
91 |e—1+|c+2 -|x-38=4.
92, 2x-9|+|x-6+x=4.

93. 5lx—2/+|x+1|+|x-1+7=38x
Ippamionansui DiBHAHEA, PO3B’A3YBANEA AKX
3BOMTHCH N[O PO3B’N3YBAHHA PIBHAED 3 MOXYAAMM

Tipuxaax 28. Poss’sizaté piBEAHES
V3x+26-10Bx+1 - VBx+17-8V3x+1
V3x+2+2Bx+1 +V3x+5-4VBx+1

Poss’ssamms. Ilosmaummo 3x+1=y% (y=0). Bsigkn
8x =y? - 1. Iligcrapwpmu nel Bupas y piBHAHHS, MaeMo

=1

NZ-1+26-10y - V)2 -1+17 -8y
VP -1+2+2) +\NP-1+5-4y

=-1;

Vu-5° -Ng-a2 _ |
Yo+ 1? + Vo - 27 g
simen |y —5/-ly-4 +ly-2+ly+1=0.
Ockimexn y+1> 0, ro pisaasns nabepe BHUTIAXY
ly-5-ly-4+ly-2+y+1=0 (Man. 2).
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a) s 5
—y+5+y-4-y+2+y+1=0;

cucTeMa pO3B’S3KiB He Mae.

6 2<y<4, 2<y<4,
-y+5+y-4+y-2+y+1=0; y=0;

cHcTeMa POSB’A3KIB He Mae.

) 4<y<h,
~y+b-py+4+y-2+y+1=0;

cucTeMa pO3B’AGKIB He Mae.

3) y>5, y>5,
y-5-y+4+y-2+y+1=0; y=1

cucTeMa PpO3B’ASKIB He Mae.
Binmosins: poss’sskis Hemae.
Bnpasu
Poss’sisaTi piBHAHEA:

94 Vx-2+V2x-5 +Vx+2+38x-5 =512.

‘/x 1-2x-8+Vx+3- 3~sz 1
Nx +11+5 V2% —

Vx-2+Bx-56-Vx+2+33x-5
" Vx+10+5V2x-5 +Vx+22+78x-5

- \

Poas’sayBanns PIBEAND BHXY
@ra)'+@+bi=c ma @+a)’ - (x+b)’=c

TligcramoBKa X =y — L ; g TaKi piBHAHHA DPMBOAATH

Zo 6GikBagpaTHMX.
Tpuxaax 29. Poss’ssatn piBEAHEA

(x+3)°-(x-1)°=64.

Poss’asamns, Spobumo samimy x =y -1, me y—L;l.

Tomi maemo: (y +2)°-(y—2)°=
40
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Ilicna nepersopens gicramemo: 20y* + 160y° = 0, ssigxu
y=0.
Ilosepratouncs o mifcramoBkm, Maemo x = —1.

Bimmosims: -1.

Bnrpasu
Poss’asarn piBEsEEA:
97. (x+1)* + (x + 5)* = 82
98. (x-5)*+(x-38)=16.
99, x'+(x-2)'=2.
100. (x+1)° - (x+8)° =-32.
101, (x+2)°-2°=32.
Immi npwiioMm pO3B’s3yBamEA piBEAEB
1. Sixmo » pismsmmi ax' +bx®+cx® +dx+e=0 Bu-
KOHYETBCH 3aJIeKHICTE MiX Koedimienramm
a+b=b+c+d=d+e, (*)

TO JiBa WACTMHA DIiBHAHHSA DOSKJIAJAETECA HA MHOMKHHKH,
omuumM 3 sxmx Gyge x*-x+1, a apyrui BHAXOJATHCH
AineHHAM siBoi wacTMEM piBEsEHES Ha x° - x + 1.

Hosenenns. Is sanesxmocti Mix koedimienramm Maemo:
a=c+d, e=b+c. Iligcrasnmo sHawenms pmamEmx Koedi-
nienTiB y piBEsHES:

(c+d)x* +bx’ + cx’* +dx+b+c =0, seigxn
e+ +1)+dx (P +1)+b P +1)=0,
c@+2 +1-aH) +dx(x+1) (P-x+1)+
+bx+1)(x*-x+1)=0,

c(@+1P-aD)+dx (x+1) (P -x+1)+
+b@+1)(?-x+1)=0,
c@+x+)(@-x+ D) +dx(x+1)(E-x+1)+
+b@+1)(P-x+1)=0,
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@E-x+D) (@ +rx+D)+de(+D)+b@E+1)=0,
mo i# Tpeba Gymo posecrm. Taxkum YHMHOM, JiBa HacTHHA
PIBHAHHA pOSKJAJACTHCH HA MHOXKHWKH, IEpIIMH 3 JKAX
x* - x+1, a apyruit SHAXOAMTHCH ALIEHHAM JiBOI 4aCTHEM

pibmsmEa ma ¥° - x +1.

Mpuxaan 30. Poss’ssatn piBHAHES
2 +22° +3x* - 2x+5=0.

Posp’szamma, 1+2=2+8-2=-2+5. Pismicts BH-
KOHyeTbCA, TOGTO JiBa YacTMHA PIiBHAHES HALLNO JALIMTHCS

Ha TpHLIEH Z-x+1:

o+ 28 + 8P -
A e
8 + 22 -
8’ - 3 +
5 —

o

Pipasnns Babepe BArIAxY

2x

2x
3x
5x
bx

0

+5 & -z 471
2+ 8+ 5

@ -x+1) @ +8x+5)=0.
Bignosigs: Hemae AificHMX KopeHiB.

2. PoarnsimeMo poss’ssyBaHHs PIBHSHHS 32 JOIOMOTOI0
BBefieHHS JBOX [ONOMDKHMX HeBifoMmX.

Tpuxaax 31. Posp’ssaté pisEAHES

NTrx _ .‘(3 x
8-—x 3+x

Poaw’ssammn. Hexait
Brx

3-x
Ens 1
ToAi gicrameno, mo @ -
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b el 1)
=0; (a b)(1+abj—0.

Jlane piBHAHHS piBHOCH/IbHE CyKymHocTi piBHsHB a =b i
ab=-1 mpm x#+5, x#+3.

Ilosepratouncs fo mifcTaHOBKH, AicTaHemMO PpiBHAHHS,
sKki posB’aayemo:

T
n_b+b_a

Bimmosizs: 0.

Ipukaax 32. Posp’ssatw pisramEs x° +3x-4=0.

Posp’sizamms, Banwmemo pisEsEEE y  BarIAgi
8x=- 2% + 4. Tlizbopom mepexomyemocss, mo x=1 e Ko-
peHeM piBHAHHS. Immux poss’sskiB pisHsHES He Mae,
ockimbkM GyHEENis, mo MicTAThes B Bl wacrwmi, apocrae,
a y mpasiit wacrmmi — crmagae. 3Bifichm po6EMO BMCHOBOK,
mo rpadiku nux GyEKni# He MoyTh MaTH Gimbme, Hi
OJHY TOYKY IIepeTHHy.

Bigmosims: 1.

7 3

Tpuxaax 33. Poss'ssatn pismamas Vx -1 = V3 — x.

Poss’asamus. Ilizfopom nepexomyeMocsa, mo X =2 e
KxopeHeM Jamoro piBHsHHA. Ockimbkm ¢ymxnis, mo mic-
THTBCH B JiBili uacTumi, spocrae, a B mpasit — cmagae,
TO iHmHMX KopeHiB Ile piBHAHHA He Mae.

Bigmosims: 2.

Tpuxaax 34. Poss’ssaté piBEAHES

Vr-2-x-V6-8r+Bxr-1+@x-1-V3-2x=0.
Poss’szannn. Banumemo JaHe DIBHAHHA y BUIJISAAL
Vx+Bx—1+Rx-1=\2-x+\6-3x+8—-2x

i posrnsgEeMo dyHkmii

f@=Vr+Bx-1+2x-1 i

@ @) =V2-x +\6-8x + V8 - 2x.
Ockimexm  ¢ymkmia f(x) € MOHOTOHHO apocraB4ow0, a
byErnis @ (¥) — MOHOTOHHO chHagHO Ha obmacTi ix
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BUSHAYCHHS [% o g}, o piBEsEEA [ (X) = ¢ (¥) Mhe exummi

xopinb. [I[o6 smaiitn #oro, spobumo samimy x =y + 1. Toai
fa+1)=Vy+1+By+2+8y+1,
oW+ =V-y+1+V3y+2+V-2y+1.

Jlerko mobawmrm, mo [fW+1=¢(y+1), abo
y+1=-y+1, seigkm y=0.

Tlopepraiouncs f0 WIiACTAHOBKM, JiCTaHeMO KOPiHB
x=1.

Bigmosins: 1.

§4. Teopema Beay Ta ii HacHigkH

Axwo Koegiyicnmu 36e0eH0z0 DIBHAHHA
2 +a; a2+ .. +a"=0,
de ay, a5 Gy ...,8, — Yini wucra, mo Yini KopeHi
DiBHAHHA caid wyxamu ceped OiNbHUKIE GiNbHOZO HAEHA.

Komm mimmi#i xopimb x, migbopom sHalifieHo, ALIMMO
MHOTOWJNeH Ha X — ¥;. Uacrka Bif AleHHA — MHOTOWIEH
(n - 1)-r0 cremeHs. AHaJiOri4HO IIYKAEMO MOro KOpiHb.

TIpopoBskyeMo Teit mporec JOTH, IOKH YTBOpeHMH micjis
fienHs MHOTOWNeH 6yAe ampyroro cremens. IlpupiBEsBmIM
#oro s0 Hyna, FicTaeMo piBHSHHS APYroro cremeHsd, Kopeni
AKOTO 3HAXOJMMO, DOSB’SGYIOYM KBaJpaTHe PIiBHAHHA.

Tpuxaax 1. Pose’ssatu piBEHAHES

B+ - -Tx-6=0.

Pose’asamma. Llisi kopemi mykaemo cepex wmcenx
+1; +2; +3; +6. Iigcrapnsiouu ni uwcna B PiBHAHAS,
sHaxofuMo Kopimb x; =— 1. Jlimumo jamuit MHOrowJeH Ha
z+1:

o 7 -6 [x + 1
o+ L - x -
-2 - Tx
by
- 6x -6
= 6x -6
[




[image: image46.jpg]Pignanns 3 odnum nesidomun

Poap’sayemo yTBOpeHe pimmsmus x° — x - 6 = 0. Bmaxo-

AMMO KOpiHb cepef JALTBHMKIB BLIBHOIO WJEHA MeTOAOM
migbopy. Maemo x,= 2. Buxomaemo JAiieHHA:

£ =frie=8. lat= 2
2 - 28 2+ 2c+ 8
3% Ny
272 - 4x
3x - 6
3x - 6
0

Poss’asyroun pismsmEs x° + 2x + 8 = 0, amaxomumo, mo
BOHO He Mae AiMCHWX KOpeHiB.

Bimnosine: -1; 2.

JlitenHs Moxxe 6yTM CHpOIIEHMM B3a NpABHJIOM, SKe
Mae HasBy cxemu I'opHepa.

PieHAKKA, W0 MaE DAYIOHAAbHI KODeHi
G X" +a; 2" 4. +a,  x+a,=0,

de @y, Gy e 38,y @, — Yini uucaa, 3600umuvca do
DIEHAHKA, WO MOE YiNi KopeHi.

IloMHOXMAMO mHO4YNEeHHO OOMABI YacTMRM piBHAHHA Ha
ap. Jlicranemo

ey +a 0t v, af  x+al M a, = 0.
TlozragnmMo
G x=y. *)
Pisaanna mabysae Burasagy
Y+a i+ ta, o ty+alla,=0.

flkmo pade piBHAHHA MaJO paNioHANbHI KOpeHi, TO
yrBopeHe Mae Nt Kopemi, fki, AK i B NomepegHBOMY
BANAZKY, CHIJi ITYKATH Cepej ALIBHMKIB BiIbHOrO WJieHa.

Posp’ssaBmm yTBOpeHe piBHAHHS, IOBepTaEMoCH [0
nigcramoskm (*) i aEaxopgmmo kopemi JaHOro piBHAHHSA.
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Tpuxaan 2. Posp’sasarm pisHAHHA .
52° - 6x° +11x-2=0.
Poss’asamna. IloMEOMHMO 0OMABI WacTMHM pPiBHAHHA
ma 5% Maemo: 5° % —6-5%x%+55.5x—50=0. Tloona-
qHMO

b5x =y, ()
Toxi piBEsHHA Habepe BUIIALY
y® - 6y° + 55y — 50 = 0.

Ilini KopeHi #oro ImyKaeMo cepej AiibHMKIB uncia 50
(ro6ro cepex umcen +1, +2, +5, +10, +25, +50). Ma-
emo y, =1.

Yacrka Bix ginenEs mmorownena y° = 6y® + 55y — 50 ma
y-1 pae tpwanen y® -5y +50, sxuit me Mae giMcHux
KOpeHiB.

Tlosepratouucs fo mificraHoBkm (**), micrameMo x =

o=

Bnpasu

BmaliTi ocrauy Bif AiIEHHA:

1 @x' -2 +5x% —x+2): (x- 1)

2 (P+x'-3r+4x* - 5x-6): (x+1).

8. (2« +2* -3x + Tx - 6): (x—2).

4. Tipu sxomy oHauemEi @ wmmorowrem x° —8x%+
+ 5x + a npn xinenni Ha x + 1 gae ocrawy, mo gopismoe 4?7

5. Ilpn sxoMy B8HAYEHHI G MHOrOWJIEH 2% - 3x° +
+11¥2-x+a mpu JjineHHi Ha X+ 2 Jjae ocrauy, IO
nopisaoe 37

6. Jlaso muorounen 2x° —3x* — ax + b. fxux wmcioBAX
sHadens mopmEHI Habyrm a i b, mo6 wmEorouwsem mpm
minemmi ma x+ 1 paBaB ocragy, mo jopieHioe 7, a IpH
minemmi Ha x - 1 — ocrasy, mo popismoe 57

7. BusmauuTH, TUpM SKOMY 3HaYeHHi k MHOroWIeH
x' —4x® + kx® - 18x + 6 ginmrseca Ges ocrawi ma X — 2.

‘8. Ilpm sxux ocuauenHsx @ i b mmorowrem ax’+ bx'—
- 87x + 14 pimarscs ma x°+ x — 22
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PoskniacTé Ha MHOKHHKH:

9. °—Tx?+16x—12.

10. x* - 22 + 5x* — 8x + 4.

1L ' -8 + 2% +3x- 2.

12, 2%+ x' - 62" - 14x® - 11x - 3.
Posp’sisats piBRsSEHS:

13. * -8x*+18x-6=0.

4, £ -4 +x+6=0.

15, x* - Tx’ +16x-12=0.

16. x* -3x* +5x-6=0.

17. £ - x> -8x+12=0.

18. x' -2+ + 52 -8xr+4=0.
19 x* - 32"+ +3x-2=0.
20. x*-3x" - 8x®+12x +16 = 0.
21 x°-x' -3¢ + 52> - 2x=0.
22, x5 -2x' - 45 + 42> - 5x +6=0.

§5. Meron meBmaHaueHMX KoedimienTin

Cepep cocobiB posKJIajaREA MHOTOUJIEHIB HA MHOMKHUKA
3ac/IyroBye yBarMm MeToj HeBM3HAYeHMX Koedimiemris. Moro
CYTb I'PYHTYETBCA HA BJACTHBOCTI TOTOYKHOI PIBHOCTI ABOX
MHOrOY/IeHiB.

Jlea MHOzOUNeHu MOWYMb OYmu MOMOKHO DIERUMU
modi, Konu xoepiyickmu npu oOHAKOBUX CMENEHAX X Pi6Hi
Mixe cofow, mobmo npu a, X" +a, X' +...+a,  x+a,=

=by 2" +b, "' +...+b, | x+b, Maemo:

a,=b
a,=b,
a,=b,

Hexail BiZoMO, MO B pesyJbTATi JeAKMX HEPETBODEHB
YTBOPIOETBCH JEAKMil MHOIOWIeH, KoediNieHTH JKOro HeBi-
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gomi. Ii xoedinienTn mosHawamoTs GyKBaM¥M i PQArISEAIOTH
Ak Hepigomi. [Jlani i BHSHAYEHHS NWX HEBIIOMHX Koe-
dinjenris ckiafaeThes CHCTEMa DIBHAHDB.

TlosicaMMO Le Ha NPUKJAZi.

Ilps sxux smavennsx a i b mEorowrem x*-— 8 +
+3x+ax+b pgimreca Ges ocrawi Ha  TpHWIeH
x*-3x+4?

Pose’asamns. IlogaMO MHOroYJIEH YeTBEPTOro CTENeHH
y Burasai fobyTka ABOX KBaJipATHMX TPUIJIEHiB:

2 -82° +8x% +ax +b=(x*-8x+4) (& +px +9),
a0 mic/A NEpPeTBOPeHHS MaeMo

-3+ 3% +ax+b=x'+ (- P +(g-8p+ 4’ +
+(4p - 8g) x + 4q.
Tlpupismioonu koedimienTd mpm X, X,, X i Bimewi wienwm,
JAicTaeMo cHCTeMy:

p-3=-3,
g-3p+4=38,
4p-3g=a,
4g=b,
asigkm p=0, ¢g=-1, a=38, b=-4.
Bignosigs: a=3, b=-4.

Bnpasu

1. Ipu sKoMy sHaueHHI ‘a mmorounen **+ 6x%+ ax+5
pgimaTees: Gea ocrawi ma X%+ x + 12

2, Ilpu sxux BHaYeHHsSX @ i b MHOrodwieH bt
- 9x% + ax — 10 gimarecs Ges ocrawi ma X2+ 2x + b?

3. Ilpn sixmx smavennsx @ i b mEorownem x* - 2% +
+ax® - 3x +b pimrsca 6es ocrawi ma x% - 3x +8?

§6. Posp’ssysanas ippaunioHaJbHHX piBHAHB

Pisnanna f (x) = (x), de f(x) i ¢ (x) — arzeOpainni
QyHKYiY, npuvomy npuHalMHi 00HG 3 HuX IDPayioHaNbHA
DYHKYIA, HA3USAECMLCA IPPAYIOHARLHUM PISHAHHAM.

Bposynino, mo poss’ssyBaHHS ippanioHaJLHMX DIBHAHB
nonArae B 3BefleHHi iX /0 BiANOBiZHMX pamioHANBHEMX
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PiBHAHB, AKi € HaCJHAKAMYM JAHWX ippamiOHAJNBHMX DIBHSAHE.
Ommum is cramzapTEMX cmoco6iB poss’ssysamms ippamio-
HaJILHUX DiBHAHB € 3BLIBHEHHS iX Bij KOPEHiB 3a ZOIOMOIOIO
TOCTiOBHOrO mifjHeCeHHs 060X YacTWH DIiBHAHB JO Bigmo-
BiHOrO CTemeHd.

BayBa’kuMo, MO, KOJM IpH O3B’ AsyBaHHI ipparioHas-
HMX DiBH#HB 06MABI HOro WaCTMHM WiZHOCATBCA A0 TAPHOTO
CTemeHSA, MOMKJIMBE MNOPYNIEHHS piBHOCMJBHOCTI i mosBa
CTOPOHHIX KOpeHiB, AKi BMKJIOYAIOTHCA 32 MONOMOIOK Ie-
peBipkH.

Ilpuxenax 1. Posp’asatu piBHAHH:

o —bx -Bx-2 = Vx.

Posw’szamma. 1-# cnocib. Iligmecemo obuami uac-
THHW piBHAHHS [0 KBajgpara. Maewmo:

9-6x+8x-2-2V27x- 18 — 162° + 10x = x,

aBigKm

7 - 3x'=2 V- 152> + 37x - 18.
3BHOBY migHecemo Mo KBajgpara. Maemo:
49 + 9x” - 42x = - 60x® + 148¢ - 72,
0670
69x% - 190x + 121 = 0,

aBigKH xl=%, x,=1. Pobumo mepesipky i mepexo-

HyeMocd, IO X; — CTOPOHHi¥ KopiEb, 8 X, — 3a/(0BOJB-
HAE JaHe DIBHAHHA.
Bizmosigs: 1.
2-# cnoci6. Banmmemo piBHAHHS y BURAAfAi:
N9 —5x = Bx - 2 +Vr.
Ile pisusBEa piBHOCHMIBHe cmcTeMi
9-56x20,
3x-220,
x20,
W9 -5x)? = (Bx-2 +Vx )2,

aBigxn
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2 8
3Sx£5, .
11-9x =2 V3% - 2x.

IlpaBa wacrTuHa piBHAHES npn OyAs-AKOMy 3HaYeHHI
X wHepig'emHa, TOGTO JONOBHIOEMO CHMCTEMy INe OAHIEO
JOMATKOBOIO YMOBOIO:

2 9.

Ssxss,

11-9x20,

(11 - 9x)* = 4 (3% - 2x),

abo

2

351:5 H

69x” - 190x + 121 =0,

2 11
2 11 s <5
33 % =07 a0 tD ]
= _121

x = x= 6D

OcraHEA cHCTeMa Mae OJMH po3B’'ssok X =1, axmi i
€ KOpeHeM piBHSHHS.

Bimuosigs: 1.

Merox ckiafaHEs 3MimAHWX cHcTeM piBHSHL i HepiB-
HocTeli (mpHexmyBamHS Jo objacti JONYCTAMMX 3HAYEHB
ynMoBE s6iry sHakis 060X wacTMH piBHAHHSA) 4HacTo Jae
MOXJIMBiCTB, He PO3B’A3yI0YM ippanioHajbHe DiBHAHHSA, BAS-
HAYATA, MO BOHO He Mae AIACHMX KOpPeHiB.

Hpuxaax 2. Posp’sisara piBmssEs

et e e

Poar’azamns. 3maiiemo ofnacrh JONYCTHMHX SHAYEHB
HBOTO pIBHAHHA, NpUEAHABIIM J0 Hel ymoBy 36iry smakis
obox wacTHH:

x-220,
2x-320,
x20,
Vx-2 -\2x-3 20,
BBigKA
x22, x22,
{x—222z—3, oo {xsl.
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Cuerema mecymicHa. Ore, jaHe piBHAHEA He Mae
KOpeHiB.
Tipuxxax 3. Posp’ssatn piBHAHHS

V2rx-2=Vr-2

Posp’ssamns. Ilpuegmasmm zo obnacri gomycrammx
GHaveHb DiBHAHHA yMoBy 36iry sHakis ofox wacTmMH piB-
HAHHSA, AiCTAHEMO:

2+x-2220,
%20,
Vx -220,
8BifKH
2%~ x-2<0,
) S {—1>s4xs 2,
x> 4, et

Ila cucrema HecymicHa, To6TO JaHe piBHAHHA He Mae
Tlpusxnan 4. Posp’asaru piBHAHHES

3*I5.a:+ = Vax—z =2.

Posp’azamns. PiBEAHEA Takoro BuAY po3B’A3yloThCH
mijfHeceHHAM 060X YaCTHH 0 TPETHOrO CTENeHs 3a (POPMYJIoK0

(@a-b°=a®-b - 3ab(a-b).
Ticranemo 5x +2 - (5x—2) -3 25— 4 x

x(505x+ - aleu.\:VZ )=8.
R BRI

2 3 3
Bpakaroum, M0 32 YMOBOKIO bx +2 - ‘J5x——2=2,

MaeMo:

3 8
4-6 V2502 -4 =8, 25,#_4:_%_
a3BimKu 25x2~4=-%. x:t%.
28
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Beigxu y* + 8y — 4 = 0. Poss’siayioun e piBHAHES, Ai-
craeMo Y, =-—4, y,=1. Ilopepraioumesr pxo wmigcranoBKH,
MaeMo X = - 60, x,=5.
Bignosixgs: — 60; 5.

Bnpaeu
Posp’sasate piBHAHHS:
1. T-38x -
2. Vax+1-\5-2x =Vx +2.
8 V2x-1-vx¥-1=V8x-2.

4 Vi+vx + i-Vx =2
5 \2d+vr - 3 :
6 Bxr+7- Br-12 =1.
7. Yo+ V&-16 = \x-8.
8 -1+ ¥%-2-\Bx-3 -0

§7. Posp’asyBanBf piBHAHD DISHHMHM MeETOXAMM

Brpasu
Posp’sasatn piBHSHES:
b a
1. =
x=a 5 e=b
PL+x-6 3x
2 x FEITpIET el
PR NS ot

o b b
4.as,+:’(_.‘,—a+a2
5 x-3 X+8 . x+6 x=6
T x-1  x+1  x+2 x-2
6. 3
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V peskmx BMmagkax AONUILHO 3aMiHMTH ippanioHanbHe
PiBHSHHA PiBHOCHJIPHOK pPaNiOHAJBHOIO CHCTEMOIO 3a JOmo-
MOrol0 BBEJeHHS KIJIBKOX MONOMDKHMX HeBiOMHX.

puxaan 5. Posp’sizaté piBHAHEA

o N e

Poas’asannsa. Tlosnauuno 2 — x = a% x - 1 = b%. Jlogamo
mipi % mpaBi wacTMHM nuX piBHAHB i BBefieMO iX B yMOBY
piersmEEsa. [licraneMo cHcTeMy DiBHAHB, AKY POSB’A3yeMO:

{a3+b2=1, {b=14a,

a+b=1, a®+(1-aP=1

Poap’aayloun Apyre piBHAHHA CcHCTeMM, 3HAljemo a, =0,
a,=1, ag=-2 i, mopepraiouMch A0 NiZCTAHOBKH, Aicra-
HeMo X; =1, X,=2, x,=10.

Bignoeims: 1, 2, 10.

Inopi crampaprEmt cmoci6 poss’ssyBaHHs ippamioHasb-
HAX DiBHSHb NPHBBOZUTH O T'POMI3JAKHX I€PETBODEHB, SKi
MOJKHE CIPOCTUATH BBeJCHHAM JONOMDXHOro Hemigomoro.

Tpuxxax 6. Poss’sisatu pisEsEES
7z -6 +Vc+3 =0.

Pos’szamms. Ilosmasmmo Vx +3 = ¥ y=20, Toxm
x=y* -8 i pisramns Habupae BUTAAXY N7y —27 +y=9.
Posw’siayioun itoro, Maemo y*+8y-18=0, y,=-6 (me
3a/I0BOJIBHSAE), Yy = 3.

IloBepratounch J0 mifcTaHOBKM, sHalijeMo X = 6.

Bipmorizs: 6.

Tlpuxaax 7. Poss’ssate piBEAHHES

!‘1x+5 — a*1;!:—4=&l.

8
Poss'ssanns, Hexat Vx—-4 =y, moai y=y° +4 i pis-
HauAs Habepe BHIIAZY

VP +68-y=3, ao VyP+63=y+3.
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7. Zrx+rxt+xi=a

Ar21aeys Bee e
s'ﬁ—uuo x*+4x=6.
9 x+3-(x+1)P°=
10. w¢12x+1—2+—:—z=47

g o +x(x—-a)+2* _
" (@-af-x(x-a)+2® 7 3

12, 1+ \}1+xVx2—24 =x.

13, Br+7-Vx+1 =2.

1

1
14 (B2, (emidg
x x+5)i

15, *+3x-18+4 Va2 +3x-6 = 0.
16 #1832 -2 VP82 =
17. x Ve -4 N2 +4=0.
18. 3 V& -5 Nl = 2xL,

& '\1;4»3
7 it g
Vx +2

20. G-0B-x+(x-3Vx-3 -2
6-x+Vxr-3 5

-

19.

=2

21.

"Vx_z-l aa:+1

23, \x zfx-— u‘lex = 56.
24. V10-o% + V2 +3 =5.
25. 2 "E+5 u\[J?—18=0.
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g B EBN R

8

&z&,’ggﬁe

39.
40,

41,
42,

43,

44,
45,

46.

3
¥+ N _g
= 5
Nx - \x
x+1+Vdx+13 = Bx +12.

2% - dx-6="22 - 8x +12.
*?-6x)*-2(x-3)*=81
s et Sveee W [
27 (x+2P 9
6 8

CxrD)@+2) @-D@+d

e Y2 B)es,

P+2x+1  P2+20+2 _ T

Prox+2 | P+2x+3 6"
ax' -2 +a*x-a=0.

\I_-V3T+_—o

5 Va4 Vpiax - 22 Va =0.
.(x+4)(x+1)-a‘lr"+5x+ 2=6.
L, V2t x+4 + N2 b2+l =V2x% + 22+ 9.

V3% —2x+15 + V322 —2x +8 =T.
L;x—i = x+Vx-16 -6.

@+ V-1 )P @-VF-1)=1
e+ +Ve P +(+1+Vx )=
Va-2? + Va-0 -2 +Vb-x° _
Vo-2° - @-00-0+Vb-27
(x+8) +(x+5) =
(x-1)°+(x +3)° = 242 (x + 1).

L -2 -

@[~

iy . e s
D=t v
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Hepisroeri
§1. Posp’azysamHs HepiBHOCTEH

Pose’asamu nepiemicmb — ye o03navac 6Ka3aMU 6ci
diticni  3HaueHHA HeeidoMuX, OAA AKUX UR HepisHicmb
cnpasdacyemecs.

Jins poss’ssyBaHEHA HepiBHOCTeH BHIY

@x-a)(x-a)(x-ay)..(x-a) S0

3acTOCOBYEThCA MeToj imTepmanis. Harazaemo Teopemy.

Teopema. Jxujo gynxyiz f (x) eusnavena i nenepepena
Ha OGHOMY NPOMINKY i He MGE HG HbOMY HYRi6, MO npu
6CiX 3HOYEHHAX X, WO Hanexmamv OGHOMY NPOMINKY,
pynxyis [ (x) 36epizac 3nax.

HabegeMo aiTOpHTM 3acCTOCYBAHHS METOAY iHTepBasiB
AN PO3B’A3yBAHHA HepiBHOCTEH.

1. BmaxoguMo KOpeHi MHOrowsena

(x-a)) (x-ay) (x—ay) ... (x—a,).

2. Bigxnagaemo smalifieNi BHAYEHHS KOPEHiB MHOIO4Y-
JleHa HA YMCJHOBiM mpsamil.

3. BmaxogmmMo 3Hax airebpaiuHoro BuUpasy Ha OZHOMY
3 imTepsayis.

4. Slkmo HemMae KPaTHMX KODEHIB, TO SHAKM 4epryloThCH.

5. BammcyemMo BigmOBigs.

Ipuxaax 1. Pose’sisata mepiBmicTh

x-8@x-3)(2x+1)<0.

Posr’azamma, Ha wumenosilt oci sigkaagemo xopemi
mHOTOUMeHa f(X)=(x-8)(x-3)(2x+1), x =8, x,=3,
Xy =— % . Busmauumo smak MHOrowsnesa f(x) Ha opHOMY
3 YTBOPEHMX NPOMIXCKiB.

Ha npomixky —-% 3 32 f (x) > 0. Ha pemTi mpomixkis
aHaKu dYepryorees (man. 3). Bammcyemo Bigmosifs.

Bimmonims: 3 <x <8, x<-1.
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47. 102° -3¢ -2x+1=0. .
48, 27x° + 9x* - 48x +20=0.
49. 4x* - 162" +3x* +4x-1=0.

8lx* -
50. 2% + @iaF =

51, Vx—1+Vxr+3+2Vx-1)(x+3) =4-2x.
52 ox+8 +Vx+1=3x+22x2+56x+3 - 1.
53 Vr+8- Wx—B8-2.
-1, WP-1
WP-1 k-1

e LSl T L0

el E-
56. \er2vx-1 + Vx-2vx-1 = x-1.

7‘]:;—:12 L 7“Jx»‘5_ x '\x} )
2 o

16.

el

57.

2 Sy NG

58, n‘1(72—:5)2 + a‘f(7+:¢)2 - 3/(7+x)(2—x) =
59. 6 a*EA:—3+ B‘115—2 = \:l(x-Z)(x—a).

60. Prx+ NP rx-2=12
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= + —

1
2 3 8

Max. 3
TIipexnax 2. Poss’sisaté HepiBHiCTEH

x-20x+8)" (x+1)°(2+3)!">0.
Posn’sazannn. Ilepenumenmo HepiBHicTE y BMIIAAL
-2 @+8) (x+3) (x+1) (x+1)!(x*+3)'">0.
Jlasa HepiBHicT: piBHOCHIBHE CHCTeMi

x#2,
x#-8,
xz-1,

(x+3)(x+1)>0,

ockimbkm mpm x#2, Xx#-3, x#-1 obuasi vacruEm
HepiBHOCTI MOXHA NOAIATE Ha JOJATHHI MHOTOWIEH
(- 2)" (x+38)1 (x + 1) (#* + 3)!", axui He BmIMBac ma
cuMmen HepiBHOCTi. PosB’AaylouM IO HEpIiBHICTE MeTOAOM
inTepBanis (man. 4), picramemo, mo x<-3, -1<x<2,
x> 2.

+ — +
=3 =1 2

Man. 4

Bignosige: x <-8, -1<x<2, x> 2.

2x1l  x+5
o Wi 2236 i

Posp’asaBns. 3anvmemMo HepiBHICTH y TAKOMY BMIISAi:

Tipexaax 3. Poss’szatm HepiBHiCTH

x+l x+5
x5l x+1
IMicns BiANOBiAHMX NepeTBOpeHb MAaEMO:
2x-6 <0
(x-1)(x+1)

2 0.
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Vreopena HepisHicTh piBHOCHIBHA cHCTeMi

(x-8)(x-1)(x+1)<0,
x* -1,
2 1.

Posp’sisyeM0 [mi0 HepiBHiCTH MeTofioM iHTepBaNiB
(man. 5).

Prc. 5

Bimmomigs: x<-1, 1 <x<3.

Jlna poss’asyBaHHS KBaJPATHMX HepiBHOCTEeH, AMCKPH-
MIiHAHT KBAJPaTHOTO TpHYJEHA AKWX MEHIIHA 33 HYJb,
ONLIBHO KOPHCTYBATHCHA NPABHJOM, fKe BHIUIMBAE 3 rpa-
GivHOro AOCTi/PKeHHS KBajPATHOIO TPHYJIEHA:

1) Axwo duckpuminanm KeadpamHoz0 MPULIEHA MeH-
wuit 36 HYAb, MO 3HAK KEAOPAMHOZO MPUYAEHA 30izacmbch
i3 3HaxoM Koegiyicwma npu x.

2) Awxwo Jduckpuminanwm Keadpamnozo mpPUYAEHA He
Menwull 3a HYRb, MO, POIKAGEWY 1020 MG NIHIGHI MHONC-
HUKU, DO36’A3YEeMO Hepienicmbv Memodom inmepeanie.

Mpuxaay 4. Posp’ssatm HepismicTs

(B -2x+4) (P -x-6) o
22+ 3x+4 5

Posp’asamna. OCKiZbKH  JWMCKDHMIHAHTH TpHYJIEHIB
3x% — 2x + 4 Ta % + 8x + 4 Big'emni, To ix amaxwm abiraoTHCH
3 koedimierranu mpm x%. Omie,

3x*-2x+4>0 Ta x*+8x+4>0.

TaxkuM WHHOM, jaHA HePiBHICTH PIBHOCHJBLHA HEpiBHOCTI
x*-x-6<0, (x-8)(x+2)<0. Bpigku —-2<x<3.

Bimmosizs: - 2<x<3.
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Bnpaeu

Poss’sizaTnn  HepiBHOCTI:

10.
11,
12,
13.
14.

15,

16.
17,
18.
19.

21,
22,

. (x+8)(x-2)>0.
. @x-1)(x-5)<0.
. (x+4)@Bx-1)<0.

(2x-5)(x+6)=0.

x® < 4x.
x-3)@-T<@x-3>%
(6~ 5) (x - 8) (x - 10)*> 0.
@-2@x-2)20.
B-x)@8-x=20.

5x-3
3x+2
8-x
9-x

2 0.

< 0.

x<l.

R

2x+1
x+2
X1
sy > 2
Sx-1
x+6
x* - bx+6> 0.
x*-10x+2520.
2 +4x+5<0.
14-5x- % <0.

37+8246<0.

2l

22 < - 3x.
2> 2x-5.
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B EBBRIEREBBEEBRIBRES

45.

46.

221> x.

x*-4<4-2x

6<x*-5x+12<8.

-8<x*+8x+8<-4.
(x+2)(x-1)(x-3)>0.
(x+3)(x+2)(x-1)(x-3)>0.
5(x+8)(x-2)(x-38)<0.

(x+8) (x+2) (x-1)?(x-2) («* +8x +5) > 0.
(x - 31917 (x + 5)199L (x — 10)*%° (x* + 4)1° > 0.
(x- D (x +3)° (x - 2) x® (x + 5)° > 0.
@-2P (x+12 @ +3) (x-4°(x-8)>0.
@-DEE-DE@-DE-1<0.

(x+2) (- 1% (x—-2) (@*>+8x+5)<0.

L @-DEEF)E-DE ) <0

@-1)@Et-1)<0.
@ -1)(x-1)20.
x - 18%% + 36 > 0.
x* - 29x* + 100 2 0.

> 2.
-3
2 1

x-1 x+1

x

-
5}
@

r+1 1 x+38  x+2

(%-1)(x-2) =,

C@-3)(x-4)

x*-4x+8

- Tx+ 10
#-1

3x-7-8x* 2

> 0.

0.
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47.

48.

49.

50.

51,

61.

g 8

N

gxflgzj(xi—lx+1) 0.

4x® -bx -1
2x* -6x+8
(x+1)(x+2) (x+3) > 0.
@Cx-D@x+4)B-2x

P +4x*+x-6 “n
2 +2x°-5x-6 1

2 —62% +5x+12 =
x - 8% +8x% - 8x +2 i
Sl 5
2-x 2+x
x+1)@-x)(x-2)°%>0.
bl Tty o Pitin ST REA S
8x-2-x* Tx-4-3%
1 3
x+2 ~x-3°
8x*-10x+3
% -10x +25
5x — 20 < x* < 8x.
2-9x°+8> 0.
82— Tx+8

2+l

a1

> 1.

<%

> 0.

> 0.

< 2.

< 0.

S X -4x-5

4-x'o 1 y

x—b 1-x

2 -3x+2

2 +3x+2 H
15 £

4+3x-x°

2 -6x"+92°-x*+6x-9<0.

1:
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65 a'+a’-a-1<0.
66. m*+m*-m-1>0.

P-xrx-1

. < 0.

- x+8
xt-2%-8

i P+2x+1

(x=1)(x-2)(x—8)
69; (x+1)(x+2)(x+3) il

2 +3° +45° -8

70. 2 e
2-x 1-2x

(e e

72, 1 2 1-2x

T iR Tnee e e i
x+l Z-x+l1 £+l
73. -9 <x*-10x* < 56.

L +322-x-8
ol e e T L
75, =228 -b6x 16 "
x=2

§2. Posp’azyBanEA HepiBHOCTEH
3 MOXYJIAMH

Posp’asyioud 3a O3HAYEeHHAM MOAYJA HepisHocTi 3
HeBijoMMM mij 3HaKoM aGCOMOTHOI BEeJWYMHH, MAEMO:

1. [f@l<a.

a) Slkmo a <0, HepiBHicTH pPO3B’A3KIB He Mae;

6) Sikmo @ >0, To pjaBa HepiBHiCTH eKBiBajeHTHa
mepisHocTi —a <f (x) <a.

2. |f @) > a.

a) Sixmpo a <0, To poss’siskom HepiBHOCTI Gyze obiacts

pusHaYenHs Gysrmii f (x);
6) Slkmo a > 0, To HepiBHicCTH PiBHOCHJIBHA CYKYIHOCTL
nepismocrelt f (x) > a, f(x)<-a.
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Ipuxaax 1. Poas’ssatn HepiBHiCTB ’;?f—i

S

Poas’asamna. [lana HepiBHicTh piBHOCH/IBHA HepiBHOCTI

-1 < xzaf 7 < 1 abo cumcremi HepiBHOCTeH
,52314 <1,
et
sBigxa
3x x*-8x-4
Fag b eh (xx;m(xw)”’
x +8x-4
+ 1 20, = e oS
-4 @+ @-2)

Ilasa cucreMa HepiBHOcTel piBROCHIBHa cHcTeMi
(-4 (x+1)(x-2)(x+2)20,
@+ (x-1)(x-2)(x+2)20,
x#+ 2.
PosB’AsyeMO yTBOpeHY CHCTEMY METOAOM iHTepBaiis
(man. 6).
Binmosigs: x2>24, -1<x<1, x<-4,

5

21

3x.+1
x—

puxaay 2. Poas’sizatu HepiBmicTs

Posp’asasns. [lana HepiBHicTh piBHOCHJIBHA CYKYIHOCTi

5 3x+1 SE AL
‘HepiBHOCTEH T 21111*—1_5 <-1, abo
2x+6 4x -4
b 20 ra s

<0
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I1i mepiBmoCTi piBHOCHIBHI TakuM cUCTeMAM:
{(x+3)(x—5)20, 24 {(x~1) (x-5)<0,

x#5, x#5.
Posp’sasyemMo HepiBHOCTI MerozoM imTepsamis (man. 7, 8).

B e
3 5

Mar. 7

Bimmosims: x<-3, 1<x<5, x>5.

Man. 8

lx + 8|
2 2.
2 +5x+6
Poap’asanns. Jlana HepismicTs piBHOCMJILHA CyKymHOCTL
creTeM:

IIpukaax 3, Posp’ssaté HepiBHiCTH

x+3 >3 ~-(x+3) >.9

BIBET6. S L S by B

x+3>0, x+3<0,

x#-2 x+-2,
Poss’siayemo 1i cykymHocTi HepiBHOCTel:

248 —(x+3) s 2
(x+3)x+2) ~ 7 @+3)x+2 ~ 7
x>=38, x <=8,

x#E-2; x#*-2;

1 1
x+27220' g
x#-2, x<-38,
x>-3; x*-2;
2x+8 2x+5
x+2 AL x+2 =0
x>-3, x*-2,

x#-2; x<-3.

3. Asnretpa
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<
-2<xs- I Posp’siakin  Hemae.

N!w

Posp’asyeMo IJ0 CYKyNHICTH HepiBHOCTel MeTofoM im-
repsanis (man. 9, 10).

-3 =2 s
Maz. 9

Nl

=3, 5=25 =2
Man, 10

Bimonims: ~2<x<-3.

Bnpaeu
Posp’aisaTi HepiBHOCTI:
1 Jax -1 <11, |x+2
2. |2z +5>9. 10. |2" 3|52
3, Jox-8<-9. 11. ﬁ)jxg
4. |5x+3[>-4. 12. |22 - 9x + 15| = 20.
5. |3" 4 13. |x® - 52 < 6.
6 ‘3x+2 14. |3x+l
x+2 -8
3 15, 52— >
% | x*-5x+6
2x— 1 2-5x+4
7 16. |E52515 <1,
iy o & e |
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17. |x - 6| > |[x* - 5x + 9.
18, | -1>1-x

19, ¥ok-12 o
x-3

20. x-1+|2-4>3+x.
22-T|d+10

5 < 0.

T e

Poas’sizat cucreMu HepiBROCTel:
|«* + 52 < 6, 23 [¥-4d <5,
Je+ 1 <1, Cllx+1 <8,

§3. Posp’agyBanns ippamioHaJgsHHX nepinnoc'reii‘

Ippauimuumuuu HePi6HOCTRAMU HA3UBAIOMbCA Hepis-
nocmi eudy f, (X) S fy(x), de f (x) i fy(x) — desui
anzeOpaiuni (pynKYit, npuvomy npunaitMHi odHa 3 Hux —
ippayionanvrna QYrKYIA.

Bsuualino poss’asyBaHHA ippanionasHOI HepiBHOCTI 3BO-
JATH O PO3B’A3yBAHHSA DIBHOCHJIBHOI ilf cyxymHOCTI cmcrem
panioHaJBHMX HepiBHOCTeil.

Tpuxaax 1. Posp’ssatw HepismicTs

@5-A)Vr-x-1220.
Poar’azamma. O6nacrs AonycTMMUX 3HaueHb HepiBHOCTI
¥ -x-1220, . *)
¥ =4, x,=-3. Poasp’sayiounm HepiHicts (*), wMaemo
(mam. 11) x>4, x<-38.

Lony g

-3 4
Mar. 11
Hpyruii MHEOHHK JaHOi HepiBHOCTI HeBin’eMEul¥, ToMy
MHOJKHHY HOro pOSB'ASKIB JiCTAHEMO HAK MHOXHMHY pO3-
B'AsKiB cEcreM HepiBHOCTeH
2-x"20, a6o x*-25<0,
x-x-1220 x*—x-1220.
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Poss'sayloun jJaHy CHCTEMy HepiBHOCTeH, AicTaeMO
(mam. 12): 4<x<5, —5<x<-3.

720

-5-3 45
Man. 12

Bigmosigs: 4<x<5, —5<x<-3.
Tpuknan 2. Posp’sisatu HepismicTs

4-x<VZ-22x.

Poap’sizamms. O61acTh JONYCTHMMX 3HAYEHb JAHOI He-
piBrOCTL
x2-2x20, x(x-2)20 (mar. 13).

0 2 4
Man. 13

Beigxm x =2 ta x <0. Posrnanemo BHmazKu:

1. 2<x<4 rma x<0. Obuasi wacTmHM HepiBHOCTL
Hepif’emmi, ToMy micas migEeceHHs iX o KBajpara JicTaemo
piBHOCHJIBHY HepiBHiCTH

(4-x)? < x*—2x, abo 16— 8x +x* < x* - 2x,

aBigkun X > %
Orxe, MHOKMHA poaB'sskis HepiBHOCTI PpiBHOCHIIBHA
CYKYIHOCTi CcHCTeM

2<x<4, x<0,
Jc>§ in x >

3

|0

posp’asyioan sxi (max. 14), smaxopumo g<rs4.
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2. x > 4. Jlisa uacruna HepisHOCTI Bij’eMHa, a mpaBa —

noparHa. Tomy HepiBmicTs cnpaBmKyeThes mpu 6yAb-sKOMY
SHaYeHHI X, IO HAJNEKATh JAHOMY TPOMIXKY X > 4.

Tloegayioun orpumMani poss’siaku: X > 4 Ta g <x<4

(man. 15), maemo x > 3"

W
3

4
E Max. 15
Hpexaan 3. Poss’azar HepismicTs

3V6+x-22 > 4x-2.

Poss’ssanmsa. BHAX0AMMO 06/MACTh ZONYCTHMAX 3HAYEHD
nanoi HepiBHOcTi. Maemo: 6+ x — x% >0, abo

¥ -x-6<0. )
Ockimekn x, = 8, %, =—2 — KopeHi KBajpaTHOIO TpH-

aneHa x°— x — 6, To posB’askoM HepiBHOCTI (*) € wmcaOBMIE
Bigpisok —2<x<3 (Mar. 16).

L R

-2 3
Man. 16
Posrasmemo yci moxmbi Bumagkm (man. 17).

Man. 17

1.-2<x < % . Jlisa wacTuHA HepiBHOCTi HeBix'emmHa,

a mpaBa — Big'emma. ToMy HepiBHicTh BHKOHyeThCA IpH
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Gyab-AKOMy OSHAWeHHi X, IO HAJEXHTH IPOMIKKY

-2 <x < %
20 l<,1:s:<). Obuzpi wacTweEM HepiBHOCTI Heij’emHi,

2
TOMy mic/S TiffHECEHHS ZO KBAApATA JICTAEMO PIBHOCHIBHY
mepisgicTs: 9 (6 + X — x%) > (4x - 2)%,

54 +9x-9x* > 162"~ 16x+4, x*-x-2<0.

Kopeni xBajpaTHOro TpUdYJIeHA x® - x - 2 popismIOIOTE
%, =2, X,=-1. Posp’sakoM xamoi HepiBHOCTI Ha PpOBIJIA-
HyTOMy WMCJOBOMY NpOMIXKKY € WHCJIOBMM Bijpisox
% < x < 2 (man. 18). O6’epmyroun ofieprkaHi pesyabTaTH

—25.«:5l i %<x<2, orpumaenMo — 2 < x < 2 (max. 19).

\
-
.
N
w

Max. 18
-2 1 2
2
Man. 19

Tlpuxaan 4. Poss’ssarm mepismicTs
. x+3-&-x>1.

Poap’sasamms. SHalifeM0 06racTh JONYCTAMHX 3HAYEHB
Zzanoi HepiBHOCTI.

2220

Maemo — 8 < x < 2. Banmmemo AaHy HepiBEicTH y BH-
rasgi Vx+3 >V2—x +1.

_Obupsi wacTmEM jamoi HepiBHOCTI HeBix'emmi, TOMY,
migEOCSMM IX O KBajparta, AiCTaeéMO HepiBHiCTH, piBHO-
CHIIBHY JaHiA.

70
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x+3>2-x+2W-x+1, x> -=x. 4

PosrasreMo Taxmii npomikox (Max. 20) i Bei MoxomBi
BATAJIKH,

- . 4

-3 O3
Max. 20

1. ~-83<x<0. Jliea gacruEa HepiBHocTi Big'eMHa, a
upasa — goxarHa. Tomy pgna Gyge-AKoro sHadeHHs X ia
POSIISYBAHOTO NPOMIXKKY HEpiBHICTE He BMKOHYETHCH.

2. 0<x<2. ObuzBi wacTuHm HepiBHOCTI HeBij’emsi,
T06TO WicKA MiHeCeHHA [0 KBajpaTa AiCTAEMO PIBHOCHJIBHY
HepiBHicT

x+x-2>0.

TaxuM 49WHOM, MHOXKHHA pOSB’ASKiB HepiBHOCTI — mhe
MHOYKHHA PO3B’ASKiB cHcTeMm

{0<x52,

{x‘>2—x,

»+x-2>0.

Posp’Asyioun 00 CHCTEMY Ta LEOCTPYIOYM MPOMIXKH
icayBamHsa i posB’askiB (mam. 21), gicraemo: 1 <x<2.

%___M

-2 0.5 ~2
Man. 21

Tpuxaax 5. Poss’szaté HepismicTs

-2 r2x+3 -2V +1 <-5Vx-3.

Pogp’azanna. O6nactb AONYCTMMHMX 3HAYEHH HepiBHOCTL
BU3HAYAETHCH CHCTEMOI0 HepiBHOCTEl:

- x*+2x+3820, x*-2x-3<0,
2 +120, abo {x*+120,
x-320, x 2 3.

K}
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Kopeni KBajpaTHOro TpAYJeHA % - 2x - 3 popiBmIOIOTE
x,=8, %;=-1 (man. 22).

-1 3
Mazx. 22

Jipyra HepiBHICTH CHMCTEMH BHKOHYETHCHA IPH Oyap-AKAX
sHAYeHHAX X. PO3B’A3KOM J@AHOI CHCTEMHA HepiBHOCTEH €
x=3. IligcraBusmu ne BHAYEHHS Y BUXifHy HepiBHICTB,
ficraHeMO MPABMJILHY YHCJOBY roroxkmicTs: — 2 Y10 < 0.

Bigmosins: x = 8.

Icaye # sarambEuMl Merox poas’sayBanHEs HepisHOCTEH.
Horo obrpyETyBaHHAM € Teopema, cOpMyIbOBAaHA HA C. 57.

Poas’sxemo HepisricTs f (X) S 0, ze f (x) — moBimbHA
bymxnis.

1. BmaxoamMo 06nacTH JONYCTHMMX 3HAYEHEB (018)
Pynxnii f ().

2. BusHauaeMO HA OCHOBi PIBHOCWIBHMX IEpeTBOPEHB
Bei i xopemi, TOGTO pOSB’siByeMO PiBHAHHSA 7 ()= 0.

3. Ba JomOMOroON0 3HAMEHUX KOpeHiB poabusaemo OJI3
dynxnii’ f(x) =2 TPOMiKKH BHAKOCTAJIOCT.

4. Busnauaemo, axuii sHax Mae dymxuis f(x) Ha KOX-
HOMY 3 TPOMIXKKIB smakocranocri. OTKe, 3HAXOAMMO MHO-
JKMHY 3HA4YeHb APTYMeHTy X, Npu JKHX pynxnia | (x)
pabysac JOAATHEX SHAYeHb, TO6TO poas’szyeMo HepiBHICTH
f (x) > 0. Amanoriuso poss’sayemMo mepismicts [ (x) <0.

Tletk cmoci6 MOXKHA BUKODHCTOBYBATH LIS posB’AsyBaHHA
6yxp-axux Hepismocredt [ (¥) S 0, sxmo Moxma sHaliTH
O[3 dymxnii f(x), a TaKox i wopesi.

Tipukaan 6. Poss’ssarn HepiBHiCTH % 7 b

Posp’asanns. Banumemo HepiBHiCTB Y BATASAL

3-x-Vl6-x -6
N5 -« :

T2
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1. Posrasimemo yaKnio f(x):% bt

Aemo il ON3: 15—-x>0, x <15.
2. Buaxopumo Kopemi ¢ymkmii f (x):
3-x-\15_x fe-
15 - x o
Jllana mepiBmicTs piBmOcHmBHA cHmcTemi
{x <15, x <15,

i 8-x>0
AR BBifKH 3
BT a (V1B -x )*= (3 - 2P

Ilics meperBopioBaHHS AicTaHEeMO

x<3,
x2—5x—6=0,

Omxe, O3 ¢ynknii AimuThCA HA ABA MPOMIMKYM 3HA-
xocraiocti (max. 283).

ST Ay >

1 15
Mex. 23

0.

x=-1.

3. Bmomauaemo 3mHaku GyEKOii f(X) Ha KOMKHOMY
IPOMIMKKY.

18-5

a) x<-1; f(—lO):T >0, mobro f(x)>0;

6) -1<x<15; f(0)= 3%ﬁ < 0, mo610 f(x)<0.

Posp’askom BuxigHoi HepiBHOcTi GyAyTh Ti mpomiskkm,
Ae f(x)<O.
Bimmosize: -1 < x < 15.

Bnpasu
Poap’sasatn HepiBHOCTI:
1 Nz >-1.
2 2x-5>1.

3
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1-x
3. % & < 3.

4. V%”T‘j > 1

5 Vx+1>Vc-1.

6. Vx+2 >x.

7. 2x+9 <3-=x.

8 \x*-3x-10<8-x

9. V¥ -8c-10>x-2.

10. A+ V2 +1> 22— 1.

11. e +2 - Ve -5 <6 —x.

12. x—-2-Vx-8>-Vx-5.

13, VBx-2% <4 -x.

PR m i T
Vax? - 19x + 12

15 V2 —x-12 <x.

17 —15x—

16, V17 -152 22"

x+3
17. V9x - 20 < x.

18. le+2-ld > 0,

4o

4
19. e 2 -z <2
20. Vx+38 < Yo-1+Vx-2.
21 Vf—4x > x-3.
22, (x-3) a2+ 4 s#" 9.
23 Vx+3+Vx-2-\2x+4>0.
24, Vx"+3x+4 >-2.

25 Va2 -9x+20 < Yx-1 < Vx*-13.
74
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[image: image76.jpg]Hepisnocmi

Poas’sisatn cuereMy HepisHOCTel:
Vix =7 <z,
Nx+5 +V6—x > 4.

Poss’asari HepiBHOCTI:
27. Bx—4 +\Bx+1<3.
28 V2 +3x+2 -V —x+1 <1.

s by Chadieiei il
o A e Sy e i
;B s
e s i e o 1

3L Vxt-2¢%+1 > 1-x.
32 B2 +bx+T7-VBx2+6x+2 > 1.

§4. JloBenenns HepismOCTEH

Ilpu poBepermi HepiBHOCTe# uacrto pobasATe JoridEy
nomunky. Boma monsrae B TOMy, IO, 3aCTOCOBYIOYHM pisHi
TepeTBOPEeHHS i AicTaBmM OYeBMJHY HepiBHicTH (BAampWIIAf,
@-b>20), POGNATE BHCHOBOK: ¢3 IHOTO BHILIMBAE, IO
uepiBHicTs fgoBefenas. To6To My cnpaBii AoBesw, IO, KOMM
OPMIIYCTATH, INO BMXijHA HepiBHiCTL UpaBUILHA, TO OTPH-
MAHA B Pe3y/bTaTi NEPeTBOPEHh HEPIiBHICT T NPABHJILHA.
AJpke TPaBHJIBHICTH OTPMMAHO] HEPIBHOCTI OYeBMAHA, & IIPO
BUXiZHY HepiBHiCTB, #Ky Tpeba 6yno ZoBecTH, MM TaK
HiYoro ¥ He BHAEMO.

IIpasuasro Gys0 6 MpoBOAMTH MipKYBaHHS B OBepHEHOMY
NOpAAKY, TO6TO B3ATH JeAKY OYEeBMAHO NPaBMJIBHY HepiB-
HICTh i BHKOHATH TaKi IEDeTBODEHHS, IO IPUBOAATL JO
nepiBHOCTi, MKy TpeGa goBecTn. 8’scyeMo, sk me pobutu.
Bynemo BBakaTw BMIIE POSrJIs/yBaHE IIEPETBOPEHHS BUXiA-
HOi HepiBHOCTI $K NONIYK MOMJIMBOIO JOBEJEHHH. SIKIMO
B pesyJbTaTi TAKOro IONIYKY BJAJNOCS NPHUATH JO OYEBHIHO
npaBuabHOL HepiBHOCTI, TO MOXHA NOYMHATH CHOPABIKHE
nosefenns. Bix miei oyesmpHoi HepiBHOCTI 3a Homomorowo
THX CAMMX INEDeTBODEHB, TLIBKH B OGEDHEHOMY HOPIAKY,
nepefiTH S0 BUXifAHOI HepiBHOCTI.

e
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Coip sasHAuMTH, O, KOJNM IDU 3BEJieHHI JAHOI HEpiB-
HocTi /0 OUEBMAHOI KOMKHOTO pasy 3aMiHATH HEPIBHICTb Ha
pismocmubHY i, mepesipsioum i miskpecmoioum ue, TO
obepHeHi TepeTBOpeHHS He MOTPIGHi:

Tipuknan 1. Jlosectu, mo npu a > O cmpasiyerses

HepiBricTs @ + = 24.

Dlosenenns. 1-3# cmoci6. (ITpame JIOBEZIeHH ).

Iina Gymb-sxoro gilicHOro Hmuc/ia @ KBajpat pisEnni
4-2 e meBiy'eMmmm umcion, Tobro (2 —2)*20 — mpa-
BHJbHA HepiBHiCTB. POSKDMBINE JYKKM B JiBid wac-
TuEi miei mepiBHOCTi, AicTaHeMO NpPABWJIBHY HepiBHiCTB:
a*-4a+420.

Ockinbku 3a ymosoo a >0, To, mopimBIIA BCi wireHM
ocTaHEBOI HEpiBHOCTI HAa @, AICTAHEMO TAKOX NPaBMJIBHY

HepiBHiCTS: a—4+-:— > 0. Jlopamo gzo obox wactmH miel
mepisrocTi 9meno 4, TOAL AicTaHeMO MPaBAILHY HepiBHIiCTB:
u+§ >4. Ilp # tpeba Gyno moBecTH.
2.% cunoci6f. (O6epmene moBefeHHS).
IlpunycTyno, IO Ta HEPiBHICTB, AKY TpeGa xoBecTH,
npaBuabHA, TOBTO
a+%z4npn a>0. *

Toxi, NOMHOMXHBIIM Bei wieHm niei HepiBHOCTI HA
a >0, micraHemo piBHOCHIBHY HepiBHiCTH:

@*+4 > 4a. (%)
Hepisricrs (**) pisHocmisHa Taxil HepisHOCTI:
a®+4-4a2>0. (2®),

A ocraEHA HepiBHICTE y CBOIO dUepry piBHOCHBHA
HepiBHOCTL
(@-2%20. (bgad]
Hepisgicrs (****) npasmibHa, ockinskM KBagpar Gyxn-
sAKOro JIMiCHOTO UMCNA € UHMCIOM HeBiJ'eMHMM. Toxi mpa-
BHIbHA # BAXigEa HepismicTs (¥), OCKiNbKM BOHA piBHO-
cunpHa HepiBHOCTI (**#%),

76
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3-# cmoci6. (Jloepenns Bix cymporuBHOrO).
JloBezieHHsI Bifi CYNpOTHBHOrO I'DYHTYETHCH HA TAKOMY
JIOTiTHOMY B3aKOHI: AKWO 3 BUCAOBAEHHA A GUNAUBAE BUC-
J08neHHs B i eucroenenns B — xubne, mo xubne mawox
i eucnoenenns A. 4
Orxe, moBepHeMocs Jio poaraagysanoi Hepirocti. Ilpo-

THJIEHKHOIO JI0 HepiBHOCTL n+§ 2> 4 e HepiBmicTs
4 *)
s = 4.

Ipunycramo, mo Hepismicrs (*) npaswmsma. ITommo-
sxuBIIM 06MABI wacTHHM mniei mepiBHOCTI Ha @ > 0, micramemo
piBHocHaERy Hepimmicrs a® + 4 < 4a, 3 sxoi BamMBae, moO

a*+4-4a <0, abo (a-2)*<0. (%%
Hepismiers (**) ¢ macmigxom mHepiBHOCTI (*), ane Boma
xubHA, OCKLNBKM KBafipaT AificCHOrO wWWciaa a — 2 He Moxke
6yrn Bip’emmun umciom. Omoke, xwbHa # Hepismicts (*).
ToMy npaBWIbHA HpOTHIEXHA A0 Hei HepiBHicTH, a came
a+§ > 4, mo # Tpeba 6yno momectm.

Tpusexag 2. Hosectr, mo ans Gyap-akux AificEUX X iy

x®+5y% —dxy +2x -6y +3> 0.

Poss’sasamnsa, PosrismeMo JiBy 9acTMHY HepiBHOCTI AK
KBAJpATHUH TPHUYJIEH INOZO X:

A=x*+2x (1 -2y) + (5y° - 6y + 3).

BualileM0 AMCKPMMIHAHT IBLOTO TPHYJEHA:
D=(2@1-2p)-4(Gy*-6y+3)=
=4(-P+2-2)=-4 (-1 +1)<0.
OckinbKM AMCKPUMIHAHT KBAaJPATHOrO TPUYJEHA Bix eMEMi
pns GyAb-IKAX J, TO BHAK KBajpaTHOIO TpHYJeHa 36i-
raerhest i aHakoM koedimiemra mpm x°, mobro Bim
JojaTHME Jas Beix X Ta y, mo ¥ Tpeba 6yso mosecTwm.

Tpaxaax 3. [osectn, mo npu 6yAp-AKOMY JOJATHOMY
a cupasmxcyersca mepismicrs Vo +Va +2 <2Va + 1.
Pose’asamns, Banmmemo JaHy HepiBHICTB y BHIIAZi

a+2-Va+1 < Va+1-1a.
kil
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TlepeneceMo ippanioHANBHICT i3 YHCEJbHMKA B 3HA-
Mennmk. Maemo:

1 = 1
Na+2+Va+1 Va+1+va’

Bpo6yTa HepiBHiCTH NpaBMIbHA TPH Gy/b-AKAX JOAATHUX
sHaueHHAX a. Boma yTBOpMNACA 3 NONePeJHIX MUISXOM
PIiBHOCH/IEHYX TepeTBOPEHb, TOOTO NpaBMJIBHA ¥ HepiBHICTD,
axy Tpeba 6yso moBecTH.

Mpexaax 4. osecrn, mo B Gyap-sIKOMY TPUKYTHHKY
mogBocHa cyma Beix Mepjam Ginbma, Hixk cyma Beix ¥oro
cTOpiH.

Poze’sizamns. [losHAYMMO CTOPOHH TPHUKYTHHMKA depes
a, b, ¢, a BignoBizHi iM mMegiamm m,, m,, m. PosrigHemo
TPUKYTHMK, OCHOBOIO HKOro € CTOPOHA ¢, a BepmaHA
MicTATBCS B TOYINi HepeTHMHY MefiaH. 3a BJACTABOCTAME
CTOpiH TPHKYTHHKA MaeMo:

3 E s,

abo
2m, + 2my, > 3c,
2m, + 2m, > 3a,
2m,, + 2m, > 3b.
Iogasmu yrBOpeHi HepiBHOCTi, JicTaHEMO:
4m, + 4m, +4m. > 3 (@ +b+c),

2 (m,+my+m) > %(a+b+c).

Tlocuiolo9yM YTBOPEHY HEpiBHICTH, MATMMEMO:
2(m,+my+m)>a+b+ec,

mo # Tpeba Gyno AmoBecTH.

Tpmienan 5. Jopecrn, mo Ans 6yAb-AKMX 3HAYEHD X
cnpapmxyerses mepismicrs x'® - x'7 + 2% - x+1>0.

Posr’szanns. BusHauMMo 3HAK JIiBOI YACTHHM HepiBHOCTL
HA KOXHOMY 3 mpomikkis ¥x<0, 0<x<1, x2>1.

1. Sikmo 6 <0, To Bci mapmi crememi X Hepix'emmi,
a - x' ma x BabyBaoTh TakoX HeBif'eMHMX sHaveHb. OToke,

8
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JiBa 9acTMHA AaHOI HepiBHOCTI Ha MBOMY npomMixky Habysae
JONATHHMX 3HAYEHb i HEpPiBHICTH CHpPaBKYETHCH.
2. Sixkmo 0 <x <1, To, mEPeTBOPIOIOYM JIBY HACTHHY
HepiBHOCTL

T+ x+1=x® B (1 -2+ (-2,

NepeKOHyeMOCH, IO HA NbOMY NPOMIXKY JiBa 4YacTHHA
HepiBHOCTI Takoxx HabyBae gopaTHMX sHadenb. Orike, AaHA
HepiBmicts Ha npomixky (0; 1) cmpasmxyerscs.

3. flkmo x>1, TO, NeEPETBOPIIOYM JIBy HaCTHHY
HepiBHOCTI

—d T+ -+ l=2T (- +x (-1 +1,

IIEPEeKOHYEMOCH, IO, OCKiNLKM BHpAs¥ y Ay:kkax Habysa-
10Th HEBi’CMHMX 3HAYEHb, TO HA NBLOMY IMIPOMIXKKY AaHA
HepiBHICTh TAKOXK CHPABKYETHCS.

Omxe, HA KOXKHOMY 3 POSMAHYTHX UPOMIKKIB aaHa
HepiBHICTH CHpaBKyeThesd, TOGTO BOHA CHPABIKYeThCS TPHU
byms-aixomy smavenni x. Ifo i# Tpe6a Gyao pmosectn.

Bnpasu

JoBecrn mepiBHOCTI:
a+b

1. 2 > ab, ge a>0, b>0.

2, Mz ‘labcd, pe a>0, b>0, ¢c>0,

4
d>0.
3 a+b+c

3

4 @+b)[2+2)24, ze a>0, b>o0.
a b

5. (@+b)b+c)a+c)=8abe, ge a>0, b>0, ¢> 0.
3 (u+b+cl)'£—+l+l 29, ge a>0, b>0, ¢> 0.

a b

7. a’cd +b’ad + c*ab + d*bc > 4abed, pe a >0, b>0,
c>0, d>0.

8. (@+b+e) @ +b’+cz)>9abc pe a>0, b>0,
c>0.

9. a®+b° +c®>3abe, ne a >0, b>0, c>0

10. (a + b+ c + d)* > 256abed, ze a > 0, b>0 ¢>0,
d>0.

s
> abe, me a>0, b>0, c>0.

=]
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1L, (a, +ay +a;)° <3 (a3 +af +a). %

12, Varo)(+d) 2Vab +Ved, me a>0, b>0,
c>0,d>0.

a+b+c)_ abtac+be
B e ) s

14, a +b+c>ab + \bc +Vac, ne a20, b20, c20.
15. a®+ b2+ 2= ab+ac+be, ge a=0, b20, c>0.

16. a%b® +b%* +c%a’2abc(@+b+c), me a20, b20,
c20.

4 ¢*>abc @+ b+c), ge a20, b=0, c=0.

17. o'+ b
18 %+252 450, b>0.
b a
a+b b+c_ c+ta
19 =t o e By e a>0, b>0, c>0.
2
90 Etat2 . o
Va2 +a+1

21. a*+ab+b*20.

22, a?+¢2220b% sxmo a:b=b:c.

23. L+ a)f + 2%y, ne x>0, y>0.
24. a* +b'2a’ +ab®.

25, a?+b*+c?+822@+b+o)

26 2 +y° - x'y-xy*20, pe x>0, y>0.
27. 3(1 +a®+aY> (1 +a+ad

1o Ad e D)
28. a5 s b2+a2' saxmo a >0, b>0.

29, @a+b+c)2ab+c-a)+b@+c-b)+e@+b-o).
30. b®+a - ab=a +4a’, ge ab<0.

31. a* + 2a°b + 2ab® + b 2 6a%b?, ne ab> 0.

82, x®+2y%+2xy +6y+920.

33. 2% +b2+c222a(b+0).
34,
35,

L+ +uitaita@ry+rz+u)20.
%+ 4y% +32% + 142> 2x + 12y + 62.
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36. a®+b*+12ab+a+b.

87. 1+2x4222° + 22

38. ab (a +b) +be (b+c)+ac (a +c) = 6abe.
39, Jioneors, mo mpx m> -1 m+$ > 3.

40. TlopiemaTn sa Bemmummo *°+1 Ta x*+x, ge
x — piticai wucna.

41, Jlosectn Hepiemicts ab + ac + be > 3abe, ge a, b i
¢ — poparHi uMcia, MeHmri sa 1.

a+b ¢y b

l+a+b l+a 1+b

43. 1-x)(1-y) (1 -2)28xyz, axkmo x, y, 2 — JKo-
matHi umena i x+y+z=1.

4. a® + b > ﬁ, axkmo a+b>1.

45. a® + 4b* > %', axmo 4b+a=1.

46. Vig+1 +Vdb+1 +Vdc +1 <5, sxmo a+b+ec=1,
a>0, b>0, ¢>0.

47. V6a +1 +V6b+ 1 + V6c + 1 <9, axmo a+b+c=
=2 ra >0, b>0, ¢>0.

i1 s 1 9

48'a+bAc brc—a ' cta-b > a+brc’
a, b i ¢ — poBKMEHM CTODiH TPMKYTHMKa.

49. a®+b*+c¢*<2(@b+ac+bec), ge a, b i ¢ — pos-
JKMHM CTOPiH TPHUKYTHHMKA.

50. abc>2(b+c-a)(@+c~=b)(@a+b-c), axmo a, b i
€ — [OBYXHHM c’mpm TPUKYTHHKA.

51. Jlosectn, mo a+b<\2 ¢, fe @ i b — xarern,
a ¢ — rimoTeHysa NPAMOKYTHOrO TPHKYTHHMKA.

52. Jlosecru, mo Ky6 rinoTeHysd NPAMOKYTHOTO TpH-
KyTHMKa Gimeme Bij cymm kybiB Horo kareris.

, "e a>0, b>0.

ne

1
53, %+§+%+“.+?<l, fe n>1.
1 i} b8 1 i)
e = s —— = > 2.
5‘u+1+u+2+u+3+ G Tigp

81
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§5. 3agaui Ba nopisEAHEES BHpa3is

Ilpn posp’ssypamHi 2aja4 HA NOPIBHAHHA YMCJIOBHX
BUpasiB BUKODHCTOBYeThes 3Hak V. Bim oamawae, mo mo-
PpiBHIOIOTHCS B YMca i HEBiZIOMO, fKe MK HUMM CITBBiZHO-
mennsa. lle sanmcyerscss tak: a v b. fxmo Mum apobuim
piBHOCMJIEHe mepeTBOpeHHsS, TobTO SHAK HepiBHOCTI He ami-
HMBCH, TO 3AJMINACTHCA 3HAK V. SIKIO sHAK HepiBHOCTL
aMiHEMBCS, TO 3HAK V 3aMiHIOETHCS Ha 3HAK A. Tak pobumo
JOTH, JOKM He NpHiZeMO [0 odYeBHAHOI HepiBHOCTi. 3po-
3yMiNo, IO KOJM 3HAK Vv 3aniHe cob00 3HAK <, TO 3HAK
A samimioe cofolo sEak > i HaBmakW.

7

Tpuxaax 1. Ilopisaamu: A= E i B= V5.

3 7 n 21
Poss’szamms. V2 v 5, 27 v ‘/5_3,
21 2
128 v i25.
2 2
OueBmpgo, MO 128 > 125. Tomy 3HaK V 3aMmiHse
agak >, mobro A > B.
Tpukcaay 2. Iopismarm: A= V101 — V35 i B=4.
Poss’siamus. V101 — V85 v 4.
N101 v \B5 +4.
O6uasi wacTuEM HepiBHOCTI AojaTHI, TOMY
(V10T )? v (V85 +4)%,
101 v 51 + 8 ¥35,
50 v 8 V35,
2500 v 2240.
Ouesuzno, mo 2500 > 2240. Tomy A > B.
Tpuxaax 3. Hopinaa'm:

A=\B- B»(‘f‘ V2 ).

Poss’azamms. Obuapi acTuHM HepiBHOCTI JIOJATHI, TOMYy

\8 \I_rzv—(\E‘ V2),

82
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WB_15 )2 v [%(4564‘12"))2,
@-i5) v 1 @2-260),

8-i5 v 8- 160, abo 8- Vi5 =8 - Vi5.
Bgigcm A=B.
Mpexaax 4. Topisrsra: A=3* i B=251
Poss’szamma. 3% v 25,
3217 |, 9311 917 |, 1T
Ouesupno, mo 9'7 > 8!7. Orme, A> B.
4 1 VB +1
Mpuxsax 5. Iopisasma: A= i B=— ———.
e 4 5\10-25
1 v —“*‘lg# O6uzsi wacTMHA He-
4" 5V10-2
piegOCTi gomarHi. Tomy (l)gv &z, abo
% 5V10-2 5
L, 6+25
16 © 2510-2V6)’

1 6+2¥6)10+2V6)
T 2580 v
1 80+32+6

16V 25.80 °
125 v 80+ 3245,
45 v 3215,
2025 v 5120.
Ouesmano, mo 2025 < 5120. Bsigem A < B.
Tpuxaan 6. IopisEsaTu:

Poss’szanms.

5 [ it o KoY (1 T
A= Jowe, 1B = o, g
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101997510 1098 41

Poos'asamnst. 108, 1 ¥ 100941’
1000 vl i 101086 5
1019984 1 101999 + 1 A

10 =0 16998 10100
101998 41 100 1 °
1071 -10)  10** 1 -10)
v
101998 4 1 Oy

1 10
1098 41 "~ 1001’

B 2 o o Cat et Lk

100 11 " 109% 40,1

1 > 1
10199851 - 1098401
sHax HepiBHOCTI y mpomeci posB’ssyBaHHA 3MiHIOBaBCA HA
TpoTHiexkHui, T0 A > B.

Quesnpno, MmO , aJe OCKLIbKHA

Bnpasu

TlopiBEATA:
1. A="5 +V3, B=V6 +\2.
2. A=(T +V2 ), B=2".
3. A=(V6 -3 ), B=(V6 -2 )"
4. A=202°%, B=3808%%

V5 +1 V3
S AT ozw 6"

8
6. A= V10 +V8, B=5.

Nt 1 1 5
TSR e g BedlS.
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CueremMu ajare6paiuaux piBHAHB
§1. Cucrevm nimifiEMX piBHIHB

Cucremy niHIHEMX pIiBHAHB 3 JIBOMa HEBiIOMMMH 3a-
NHCYIOTh Y BHTJSAAL:

{alx +by=cy,

ayx + boy = ¢y
T06T0 y JIBAX YACTMHAX DiBHAHb 3AJMIIAIOTH YJIEHH, IO
MiCTATH HeBiiomi, a B IpABMX — BLIbHI WIEHH.

Posé’asamu cucmemy Di6HAHb Ha O0aHill WUCRO6IL MHO-
OKUHI O3HGYAe 3Halmu 6ci W po3e’a3Ku, AKi HaXeHamb
yilt mHoMUNI, abo dosecmu, wo 6 yil obracmi cucmema
po36’asxie He Mae.

JlBi cucreMm pIiBHAHL HABHBAOTHECA DIBHOCH/ILHMMHE,
AKmo Bel posm’sisku ofmiei cueTeMu e posB’Askamm Apyroi
i maBmakm.

IlpuitoMu pPO3B’A3YBAHHA CHCTEMH
ABOX JNimiHEMX PpiBEIHD

1. Cnoci6 mincramoBkm. 3 ofHOro iz piBHAHBL CHCTEMH
BUPAYKAIOTH OJHY HEBiJlOMY 4Yepes Apyry i sHalifieHuii BMpas
mifcTaBAMIOTE y Apyre piBEsHHA cucremu. Hampumiaax,
POSr/ISHEMO CHMCTEMY PiBHAHB:

bx—-2y=9,
3x + Ty =-11.
3 mepmioro piBHAHHA CHCTEMM 3IHAXOJAMMO
R ®

IligcraBusmu samicTe X Bupas (*) B jpyre piBHAHHS

cHCTeMH, BHAXOAMMO:

3(3“5+—9)+7y=—11.

Bsigecn gicraemo y=- 2.
Iligcrasasioun sHaliene 3HadeHHs Y y piBHanHa (¥),
-4+9

MaeMo X = 5 = 1.

Bimgnosigs: (1; —2).
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II. Cnoci6 mopmasamms, Poss’asarn cucreMy PiBHAHB
2x -5y =5,
3x - 2y =13.

IMoMHOXHMO BCi UJeHW mepmoro piBHSAHHA Ha 2, a
ppyroro Ha -5. Toal koepimieaTn npm y B YTBOpeHMX
piBHAHAAX GyAyTh IPOTHIEIKHAMA WYHCIAMH:

4x - 10y = 10,
— 15x + 10y = — 65.

Temep mNodJeHHe JXOJABAHHS IpHUBeJe JO PiBHAHHA 3
opmieio amimmoro — 11x =— 55. Bpigem x = 5. IMigcrasusmu
B Nepmie piBHAHHS SHAYEHHS X =5, SHAXOAUMO 3HAYEHHS
y: 10-5y=5, y=1.

Bimmosigs: (5; 1). :

III. Cnoci6 mopismsmms. Ilel cnoci6 monsirac B 3ma-
XopsKeHHI spaveHHs opmiei is smimEnx (manpukiaaz, X) 3
KOKHOTO piBHSHHS cucTeMu. [layi, NpupiBHIIOUM 3HAMAEHL
AN X BUpasH, MATHMEMO DiBHSHHS 3 OfHIEO 3MiHHOIW.

Tpuxaan 1. Pose’sasatn cucremy piBHSHB

bx -4y =2,
4x + 3y = 14.
Posp’szanma.
x=fr2, *
4 -3
) = 1TI£ s (*%)

Toxi éygg = L;.’iy' 3Bigkm Yy =2.

Tigcrasnsmoun. sHalifiene sHaueHHsa Y B Oymp-axe 3

pismaHEL cucremm (*) abo (**), micramemo X =2.
Bigmosizs: (2; 2).
Po3p’a3yBaHAA CHCTEM JiHIHEMX DPiBEAHDL
32 MONOMOrOI) BHIHAYHWKIB

Poaraseno cucTeMy JNiHIHMX PiBHSHL 3 JBOMA HEBifO-
MHUMH
ax+by=cy,
a,x + by = c,,
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Slxmo a;b, - asb; # 0, To BoHA Mae efMHMA pPO3B’I3OK:

£ €1bp — by SR 0C - Galy

a,b, - ajb, a;b; — azh
Bupas a,b, - a,b, ymoBuMocs mo3mauaTH CHMBOJOM
a b
ay by
Orxe,

» KMl HAa3MBAETHCS SUSHANHUKOM OpY2020 NOPAIKY.

B
ay”/ ™ by

Ba ZOMOMOTO0 BUSHAYHMKIB po3p’AsaHHA JaHOI cMCTeMH
MOYKHA 3ammcaTH y BHMrAAAi dopmy:

=a,b, - a,b;.

€ b yiHCs,
il - 18 el
a, b a, bl’
a; b, a b,
a; b
BuaHavHMK al bl = A HasBEMO 20R06HUM, GUIHAWHUKL
20 Co
¢, b a; ¢
VIRl [V o b SR A, eidnosidno susnavnuramu
ey by Ggsicy

dns x ma y.

A
Oroxe, x = K’ iy= %“ . IIi dopMym gns sHAXOMKEHHA

PO3B’ABKIB cHCTeMM JBOX JiHiMHWX piBHAHB 3 gBOMa HeBifo-
MHM{ HasWBaloThCA (Gopmyramu Kpamepa.

Sk 6aunmMO, roJOBHMY BHSHAYHWK CKJAJAETBCA 3 BiA-
noBifEAx koedimienTiB npH HeBioMuX B nilk cHcTemi.

BusHauHMK A KOXHOTO 3 HeBigommx A, i A” YTBO-
PIOETHCSA 3 TOJIOBHOTO BU3HATHUKA, SKIIO B HHOMY CTOBITYMKA
xoedinieariB npm nilt Hepigomifl saMiEwTH CcTOBHUHKOM
BUILHAX wJieHiB.

TIpuxcaan 2. Pose’ssata cucTeMy piBHAHB 3a JOIOMOTOIO
BU3HATHUKIB:

8x-8y=-2,
Tx - 10y = 4.
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—9 _3| N
4 -10 20 + 32 52
Poap'spamis, ¥ = ——— — -t o €2$0s _ 95
b % |3 _s' ~30+56 © 26 "
T4 <10
13 -2
S 7= iRl D 4 14-TE 86K T
s 26 o SR R
Bnpasu
Pozs’sazaTé cHCTEMH CcIOCOGOM IIiJICTAHOBKH:
1 3x -4y =10, 3x-11y=-2,
* J2x+38y=1. 2x+ Ty =13.
8x -3y =11, 9x - Ty =2,
9x + 5y = 4. 3x + 5y =8.

Posp’asaTi CHCTEMH PpiBHAHb CIOCOGOM JOJABAHHSA:

5 b5x + 8y =11,
“8x+2y =17

9x-b6y=-1,
" |2x+ Ty =16.

7. {7x—8y=—2,

3x-2y=2.

3x + 4y = 10.

s. {5x—8y=2,

Poap’sAsaTH CHCTEeMHM PIBHAHB CHOCOGOM NOPIiBHSHHA Ta

3a JONOMOroX BHU3HAYHHKIB:

8x-3y=5,
" 12x+Ty=9.

5x + 6y = - 22,
{0 {3:5—2[(:—2.

3x-Ty=-4,
2x-8y=-1.

3x - 5y =21.

12. {5x+4y=—2,

Poap’sizaT cHCTeMM piBHSIHb, BAKODHCTOBYIOYH METOJ
)2

Tayca:
3x-2y+2=2,
13. {x-5y+22=-2,
2x +3y-8z2=2.

3x -2y +5=-4,

8x-3y-22=1,
14.
2x+y—-z=4.

8x-2y~2=38,
4x + by - 3z = 10.

2x+ 8y -56z=2,
15.

2x+y-2z2=0,
3x +4y -5z =0.

4x-8y-2=0,
16.
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Poap’sza™i cucTeMH DiBHSHDL:

x-2y=11, 2x+3y =8,
17. {8x +2y=9, 19. {x-2y=-10,
4x + Ty=-1. 8x -y =5.

T AR DY 2x +8y -5z =0,
18 & 22 20, 8x-2y+32=0
x+8y—4z=-13. v 4
§2. Iltyuni npuiioMu pO3B’A3yBaAHHS
cHCTeM DiBHAHB
Knacudikysatu cucreMm piBESHB 32 MeTojaMm iX poa-
B’A3yBAHHEA CKJAJHIIE, Hi’k PIiBHAHHA. BOBHIHBO CXOMXi
cucTeMH iHOAI pOBB’A3YIOTHCA pisHMMH MeTogamu. Poaris-
HEMO KiJNbKA NPHKJAJiB.
Ilpuxnax 1. Poss’ssatn cucreMy piBHAHB
2-yf=1,
Py-wi=2
Poan’azanus. IlomBOoduMo o6uaBi wactwmm apyroro
piBEAHHEA cmcTemMum Ha —3. Maemo:

- =1,
~ 8x% +3xy*=-6.
Hoparoun mouseHHO OGMABI YAaCTHHHM PIiBHAHB CHCTEMH,
nicraemo: (x—y)® =1, x~-y=1. Poss’ssyemo cucremy:
x-y=1, 60 x-y=1,
{xzyAxf=2, i Xy x-y=2
aBigrn g

xy = 2.
Toganpmmii posp’Asok miei cucTeMH Bxke He CKJajae
TPYAHOIIIB.
Tpuxaan 2. Poss’asatu cucreMy piBHAHE

P -yP=
2y +xy® =6.
Poas’asamns. [lana cucTeMa S0BHIIHBO Haragye mome-

PefHIO CHCTeMy, aje pO3B’saysaTm il ciif soBeiM iHmMM
crocoboM.

{x—y=1,

89
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BpiBHfAEMO BLILHI YieHM PpiBHAHD cHCTeMH:
6x° - 6y° = 42,
Ty + Tay® = 42.
Toxi maemo: 6x° - 6y° = T’y + Txy’.
Tlogimumo ofuxsi wacrumu pismoeri ma y° (y # O):
G S e e
v v

TlosraTuMO i =a. [licraemo: 6a° - 7a®-7a26=0.

Poss’siayloun yTBOpeHe Kybiume piBHAHHS, MaeMo @ = 2.
TlosepraemMocs O WiACTAHOBKH i =2 i posp’asyBaHEA

JaHOI CHCTEMH 3BOJMMO JO DOSB’AGYBaHHS PiBHOCHIBHOI il
cHCTeMM:

x=2y,
F =1

CHcTeMH piBHAEB, JiBi YaCTHEH
AKHX OFHOPIMEL

PosriisiHEMO POBB’A3YBAHHSI CHCTEM BHAY
A(x; p)=a,
Bx; y)=b,
fe @ i b — umenma, a A(x; y) i B(x; y) — opmopiami
BHpasu BigHOCcHO X i Y.
Ipuxnay 3. Poss’sisati cucreMy piBHSAHB
2x% - 3xy—y?=1,
8x® — dxy + 2y> = 6.
Poas’szamns. 1-# cuoci6. 3pisEgemo mpasi yacTHHE

piBEsEE cheremu. Jlas mporo obmABi “YacTHHM IepmIOro
piBHSHHS TmOMHOXWMO Ha 6. Maemo:

12x% - 18xy - 6)° =6,
3x® - dxy + 2 = 6.

Toxi 12x* - 18xy - 6y* = 8x° - dxy+2y>. Bpigem 9x° -
—14xy - 8% =0.
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Posp’ssyious Ime piBHAHHS $K KBajpaTHe BiJHOCHO X,
MaeMo:

Jlana cucrema piBHSHB PiBHOCHJIBHA CYKYHOHOCTI CHCTEM
{x=2y, a [x=—gy,
2 - Bxy -y = 1 2%% - 3xy - y*=1.

Posp’sgyioan ix cnqooﬁon WiICTAHOBKM, MaeMO:
P
{I=2y, T2 ey
8y* -6y —y2=1 82 3 4.5 2
gLy ta¥ v =1.
Bimmosizs: (2; 1), (-2; -1),
e Sl ol a9
60 ° V69 ' (V69’7 V60 |
2-# cmocib. Tak caMo, K B NONEPeAHBOMY PO3B’f-

sammi, gicraemo opmEopigme pimmsmust 9x% - 14xy — 8y°=0.
Togimamo obuasi wacruan pisrssms Ha y° (y # 0). Maemo:

92k Mo
v Y
TMosaauumo i = 2. Pipasmua nHabepe BHrIALY

92°-142-8=0,

spigkm 2, =2, 22=7% . Jama cmcrema piBHOCHMIBHA CY-

KyITHOCTi cHCTeM, KOXKHY 3 AKHX PpO3B’A3YeMO MeTOJOM
MiACTAaHOBKH.

® x 4
= =g ==
¥ y 9
2x® - Bxy - y>=1, |22%2-8xy-y*=1.

3-# cmocib. Bacrocyemo migcramosky y = m x Maemo
2% - 3ma® - m*x® = 1,
{3? —4mz® + 2m’x* = 6,
abo
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P @2-8m-md)=1,
% (8 - 4m + 2m?) = 6.
Iogimmmo. By i mpaBy 4acTWHM Nepmoro piBHAHHS
CcHCTeMW Ha BifNOBiAHI YaCTMHM JAPYroro piBHSHHA:
2-3m-m* _ 1
3-4m+2m* 6’

N

ssimen 8m? 4+ 1dm ~9=0, m =13 ; mz=»%.
Jlana cucreMa PpIBHOCHJIEHA CYKYIHOCTi cHCTeM
Vi, et
Egs Ta gy
2x2-8xy-y?=1 222 — 8xy - y?=1.
Ili cucreMy JErko pPO3B’ABYIOTBCA METOZOM Ii/ICTAHOBKH.
Bnpaeu

Poap’ssat CHCTEMM piBHSHB:

1 {2x2—3xy+2y2=1, 3, {5x2~ay2~x”2=1'

2% +xy -yt =2 =2
2 P +yr=2, 4 - xy+3y°*=3,
* 18xy -2+ 2 =8. * 12x% + 5xy - T2 =0.

3acrocysanss Teopemu Biera mpw poss’ssysammi
CHCTeM DiBHSHB

PosrisireMo CHCTEMH BHAY
axtby=m,
xy=n
i mi, mo sBozATBCA MO HHUX.
Ipuxaan 4. Poss’ssats cucreMy piBHAHB
3x -5y =11,
xy=-2.
Poss’ssauns. BanumreMo CUCTEMY Y BHIVIAAL
3x+ (- by) =11,
3x (- 5y) = 80.
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Moxma creepaxysatd, mo smasemss 3x i — By, saki

3a/I0BOJILHAIOTH JAHY CHMCTeMy DiBHAHB, € KODEHSMH piB-

HAHHA, CKJIAJIEHOrO 3a JONOMOroio obepHeHOI Teopemu Biera:
a®-11a+380=0, ssigxu a, =6, a,=5. Omxe,

{3x =6, {3:: =5,
Ta

~-5y=>5 — by =6.
3 A 5 6
Bimnosims: (2; -1), |53 - 5
Ipuxaan 5. Posp’asatn cucreMy piBHAHD
xy+x-y=38,
Xy -xf=2.
Posp’sizamms. Banmmemo JaHy cHcTeMy y BHIIST
wWHE-n=3,
xy (x-y)=2.
3HAYEHHSA XY TA X — Y, AKi 5a/IOBONLHAIOTE IO CHCTEMY
piBHAHB, € KOpeHAMM pIBHAHHS, CKJAZEHOr0 HA OCHOBI
TBED/PKEHHS, OOepHEHOTo Jo Teopemu Biera: a®-3a +2=0.
Posp’asyioun yTBOpeHe PpIBHAHHA, MaeMoO: @, =2, a,=1.

Jlany cucremy piBHAHD MOYKHA BAMIiHWTH CYKYNHICTIO piB-
HOCHJIBHMX CHCTEeM

{x~y=2. b {xfy=1,

xy=1 xy=2,
abo
{x+(—y=2, & {x+(—y)=1,
x(Cy=-1 xCy=-2
Bsigcu
¥ -20-1=0, 2-¢c-2=0,
by =1+12, =2,
by=1-12, c3=~1L
%=1+, [r,=1-2, [%,=2, (%=
{y1=—1+‘12_, {yz=~1—wl2_, {y3=1, {y =
Bimmosims: (1+V2; -1+V2), 1-V2; -1-2),
2 1, 1; -2).
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Brpasu %

Posp’sizgaTi CHMCTeMH DiBHSIHB:

5 |x+u="7, 11 (x+0,2°+(y+03y°=1,
C ay=12. “ lx+y=09.
6. {’””“ 12.{
xy=-1 R
7. x+3y 5, 13, "f'zy+:q;2 6,
xy xy+(x+y)—
x+y+f—9
8. {" L 1.
= x+p- 7—20
3x— 2y 4, 1 X
o i s it
P 2+ = 65,
e {x+y 3. 1 2y + xy? = 20.

Po3B’A3yBAHESA KOJOBHX CHCTeM

Cucmemu pienans, wo 3600ambca 00 Hainpocmiuwx
cucmem pieHaHb 6udy

x+y=a, xy=a,
1) {x+2=5b, abo 2) {xz=0b,
yt+tz=c yz=c
UMOBHO HA36eM0 KONOSUML.

Posp’sisyBaHHA NepNIoi CHCTEMHW 3BOJUTHECA JO TOWJIEH-
HOrO JojaBaHHA 0BOX dYacTHH piBHaEB. llicTamemo
+
xiy+z = afg" ? *

Jani, BAKOPUCTOBYIOYM TOCJIOBHO IIEpIIe, Apyre, TPeTe
piBHAHHS cucTeMm i piBESHES (*), sHAXOgUMO: X, Y, Z

Poap’ssyBaHHsA JPYroi CHCTEeMM 3BOJMTBCHA [0 NOWJIEH-
HOTO MHOXeHHA 000X 9acTul piBHAHBE. [licramemo:

2%y’2* = abe.
94
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Io6ysatoun KopeHi 3 060X YacTMH DIBHSHHS i BHKODUCTO-
BYIOUM MOCHIJOBHO KOXKHe 3 DiBHSHE CHCTEMH, SHAXOJMMO
X Y, 2.

Ilpexnax 6. Poss’sizatm cucremy piBHAHB

xy x2 _ 13
TN 6 7
vz, xy _ 20 °
WLSE AN 5802
xz 2y _ 15
+5E = 7
i 2

I[D)msmu NO4JIeHHO pisn:maa CHCTEeMH, MaeMo
xy ,xz  yz _ 49

z v TNV 6.
BukopucToByIoYM NOCHIZOBHO Nepmie, Apyre i Tpere
PIBHAHHS CHCTeMM, JiCTAHEMO

1z _ g,
x

xz _ 3
¥ o2l
w _ 2
z Sl

TlepeMHOKMBITM NOYJIEHHO OOMABI WacTMHM pIBHAHHS
cucreMu, picrademo xyz=6. Posraspaiounm mocaifoBEO

nepmie, Jpyre i Tpere pDIBHAHHA CHCTeMH 3 JaHUMH DiB-
HAHHAMM, MaTHMEMO

Ca
¥i=4,
22=9,

3BIARA
95
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x =1, x,=1, x, =1,
n=2 2, Ye=—2,
z2,=8, 3, 2, =

Bimuosige: (1; 2; 8), (1; -2 -3),
-1; 2 -8), (-1; -2; 3).
Tpuknay 7. Poss’sisaté cucTeMy piBHAHB

xy+y+x=05,
yz+y+z=11,
xz+z+x="1.

Posp’sizammsa. JlofaMo 0 060X YACTMH KOXKHOTO PpiB-
HAHES Do 1:
xy+y+x+1=6, yx+)+(x+1)=6,
yz+y+z+1=12, @+ +@E+1)=12,
xz+z+x+1=8, z(x+1)+(x+1)=8,

@+H@w+1=12,
(x+1)(z+1)=8.

TlepeMHOKMBIIM TOYJIEHHO o6MjBI YAcTHHM PpiBHAHB
cucremu, micramemo (x +1)° (y + 1)* (z + 1)? = 24% Jlobysa-
10uM KopeHi 3 060X 9YACTWH DIiBHSHHS i BUKOPHMCTOBYIOWH
TIOCJIIOBHO KOXKHe 3 pmnaxb CHCTEeMH, MaeMo:

\z+1=t4,

|(x+1)(y+1)=6,

x+1=+2,
y+1=+8.

Bigmosims: (1; 2; 8), (-8; —4; -5).

Bnpaeu
Poas’szaTi cucTeMH PIiBHAHB:

3 3
‘1x+y+ \]y+ =8,
xy +yz =8, . 5
17. [yz+zx=9, 18, {fy+z+ Vz+x=1,
2x + Xy =5. 8 3
Zrx+ Vx+ry=0.
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O

xy _ 5
iy +Vyrz x;y g
19 {Vyrz+Vzrx 22, P
e+ x+Vxty 5 g
y+z
3. 36 .5
n ¥ 2 -(y-2=1,
20 4= 4 = =12, 2. 4P --0°=4,
5 % - (x-y?=9.
2 4 S o
2x xy

x+2y+2=8,
x+y+2z=9.

2x+y+2="T7,
21,

Buxopucranns rteopemu Biera nus xy6Giumoro

piBRAEES NPH PO3B’A3aHmI CHCTEM PIBHAEL

fArmo x,, ¥, X3 — KopeHi piBHAHHA

Pra+br+c=0,

X+ X+ Xg=-a,
XyXp + X, X5 + XpX3 = b,
XX5%3 = — C.

Mae micnme i obepHeme TBepAKeHHS.
Hageyiera Bume cucTeMa piBHSAHBL — Ile aHAJIOT HOPMYIH

Biera mnas ky6iusoro piBmanHS.

Ipuxaan 8. Poss’asatu cucreMy piBHAHB

xX+y+z=4,
P yts2i=6,
xyz =2.

Poss’ssannsa. [liggecemo zo kBajpara nepire piBHAHHS

cucremn. Maemo:

4. AnreSpa

22+ y? + 2%+ 20y + 2xz + 2yz = 16.
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BuKOpWCTOBYIOUM Apyre DIBHAHHS CHCTeMH, JHAXO/UMO
xy + xz + yz = 5. Omke, fgaHa cucrema piBHOCH/IBHA cHCTeMi

x+y+z=4,
xy +xz+yz=>5,
xyz = 2.

Ba TeopeMol Biera pofumMO BHCHOBOK, IO 3HAYEHHA
X, y i 2, #Ki 3afOBOMBHAIOTL JAHY CHCTEMY piBHSHB, €
KopeHAMM KyGiuHOTO piBHAHHS a® - 4a® + 5a - 2=0, pos-
B’A3ylouM fKe, AicTaHEMO amzl, ag=2.

Bubupatoun xua- X, y i 2 pisni xombimanii 3 mUX
wyMces, RiCTAHEMO PO3B'ASKM MAHOL CHCTeMH. )

Bimmorizs: (1; 15 2), (13 23 1), (25 13 1)

Bnpasu
PoaB’#3aTH CHCTEM¥ PiBHAHD:
QT N
R B R x+y+2=6,
24 1L 1L 1 g 25, 11+ L1,
xy Yz 2x gy
-L:L xyz = 8.
xyz

Cumerpuani CHCTeMN DiRHSHD

Ilpn poss’AsyBaHHI CHCTeM, CHMETPHYHAX BigHOCHO X
i y, wacro ZoOUiNHGHO BBOJUTH Hosi gomomixHi Hesimomi

{x+y:u, 5 {f+yz:u, s

xy=1v, xy =0,
=YY=t romp.
xy=v
Tipmienax 9. Posp’ssarn chcteMy PiBHSHB
2+t =17,
xy (x+y) =6.

Poss’asammg. Jlana cHCTeMa CHMETPUYHA BifHOCHO X  {
y. Bamumemo i y BUTAALL
@+ (@ -+ =17, o
xy (x+1) =6, i
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{(uy) (e + p)* - 8xy) + £ = 17,

xy (x+y) =6.
Toxnasma
T+yY=u,
XY =0,
AicraeMo
2 =
{u(u -8v) +0v* =17, b
uv =6,
3 =,
{u, - 8uv +0° =17, ao
uv =6,
u® +v° =85,
u’v® = 216.

BacTocyBaBmM TBepAYKeHHS, ofepHeHe Jo Teopemu Biera,
MaeMo:

a*-385a +216 = 0.

Posp’sisaBmu ne piBEsmEs, sHaXogumo @, = 27, a,=8.

Tomi
u=3 u=2
s 60 )
{v =2, o {v =3.
Hany chcremy piBHAHBL MOMKHA S3aMiHMTH CYKyIHIiCTIO
PIBHOCHUIBHMX CHCTEM

x+y=38, x+y=2,
{xy=2 T {xy:S.
Bigmosins: (2; 1), (1; 2).

Brpaeu
Poss’sisaTi cucTeMu piBHSHB:
2, 2+y?-3x-3y=-2,
" 12%% - xy + 2y% = 20.
o7 2+ oyt - 22 - 22 = 62,
C 18 -y + 3% = 27.

28 2x% + 2%~ x — y = 49,
* oy + 22+ y? =13




[image: image101.jpg]Cucmexu anaeGpaiunuz pisnans

§3. Poap’ayBaHns CHCTeM piBHsHb
i3 3acTOCYBAHHAM Ppi3HHX apuifoMiB

_ Dpmsaan 1. Poss’ssaTu cucTeMy PiBHAHD
2L -y=19,
xy (x-y) =6
Poap’szaHnsa. SamuOIeMo CHCTEMY piBEAEL ¥ BATAANL
P -yP=19,
» 2%y - x> =6.
TloMuOKHMO OBMIBI JacTHHM APYTOro PIBHAHHS CHCTEMHU
Ha —3. Maeno:
A2-1P=19,
- 3x%y + 3xy” = -18.
JlopaBmu piBHAHHSA CHCTEMH, JicTameMo:
x-p°=1, abo x-y=1
CxJaBIIA CUCTEMY 3 YTBOPEHOro piBHAHHA Ta JAPYyroro
piBHAHHA NaHOI CHCTEMH, MaeMo:

x-y=1, F
{xu @-p-6 T

-y=1,
xy = 6.
Banumemo YTBOPEHY CHCTEMY piBHSAHL Y BHIAAL
x+Cp=1,
x(-y=-6.
Ba TRep/PKEHHAM, OOEDHEHMM JO TeopeMu Biera, MaeMO
piBHAHHSA a%—a-6=0. Poss’ssyoum iioro, picraHeMo
a,=8, a,=- 2. Jlama cucreMa piBHOCH/IBHA cyKymHOCTL
cucTeM

-y=-2 -y=3.
Bimnosims: (3; 2), (-2 -3)-
Tpuxaax 2. Poap’sizati cucTeMy PIBHSHB

@+y+ 1P+ @@ +y)*=25
-yt=3.

=8, ex {x:—Z,
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[image: image102.jpg]Cucmemu anzeGpaiunux pisnans
Posn’szamms. IleperBopuMo nepme piBHSHHS CHCTEMH:

(e +y)+1)° + (x +y)° = 25, abo
@+ +2@+pP+1+(x+y?’=

Bpigen (x+y)* + (¥ +y) - 12 = 0. Pose’sisyiounm pame pis-
HAHHA AK KBajpaTHe IOAO X +j, AiCTaHEMO

Z+y=-4 ma x+y=3.
Jlana cucrema piBHSHB PiBHOCHJIBHA CYKYIHOCTL CHCTeM:

x+y=-4, o x+y=38,
2-2=3 P-y=3.

Poap’sisyloum KOMKHY 3 YTBODEHMX CHCTEM, MATHMEMO:

x+y=—4, =
{ 3 Ta {x+y—3,
x7y=~* x-y=1.

8
Hpﬂ po3B xaynanm CHCTeM He 3aBXKJAH JIerKo mnpocTe-
#uTH sa sbepexeHHAM piBHOCHABHOCTL. Mosimea mossa
CTOPDOHHIX KOpeHiB, #AKi CJiff BUKJIOYATH 3a JONOMOTOKI
nepesipKH.
Hpuxaax 3. Poss’asatu cucremy piBHAHB

x* —1330x - 23 =0,
x* - 1819x - 144 = 0.

Posp’sizamma, BigmpiMaioum nowseHHO Bij Nepmoro pis-
MAHES CHCTeMM Jpyre piBHSHHS, xicramemo — 11x + 121 =0,
spign x = 11. Hesakko momiTwTn, mo sHalifieHe SHAYEHHS
He € posB’ASKOM JKOAHOTO 3 JAHWX DIBHAHB: iX BUIbHI WieHH
un 11 me pginarbes.

CopaBa B ToMy, mo piBrsEEa — 1lx +121 =0, axe
Moe ezmnmMit poss’asok X = 11, e Tinbka HacxigKOM cHCTeMn,
wie He piBHOcHibHe iif. Byap-sikmii poss’ssok cucTeMH €
PO3B’SI3KOM YTBODEHOTO DIBHSHHS, ajie He HABIAKH.

ToMy HOKMII0 MOXHA NepeAbaYMTH, N[0, KOJM JaHA
OucTeMa Mae pOSB’A30K, TO BiH eAmHME i e poan‘uaxou
plorsmrs —11x +121=0.

Ase x =11 He 3ajj0BONBHSE CHCTEMY. O-mce cHcTeMa
Mo Mae poss’sskis.

Bixumli)xb:( - 713) (256:1)%
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[image: image103.jpg]Cucmexu aazeGpaisnux pisnsny

Bnrpasu

Posp’ssaTu cucTeMM PpiBHSHB:

5. {xzy +xy>=6,

xy+x+y=>5.

3

12(x+p*+x=25-y,
6 (x—y)’ +x=0,125 +y.

L1t 10

7 lx+y 87

2x+3y+z=2.

Cxy+ =91,
0 {xi—w]}%+y=13.

Vvv- Yu-v=-2
G

Vu+v-Vu-v=8
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[image: image104.jpg]Cucmenu_anzeGpaiunus pisnsis

13,

14,

15.

16.

17,

18,

19.

@°

2

=

Rx—y+11 -V8x+y-9=3,
4\&:—y+11+ ‘J3z+y—9=3.

83@2-Vr—y)'+10@+Vx+y)'=5,
4@2-Vr—y)' -5@+Vx+y)'=

{"li+ =4

x+y=28.
Vx +y =10,
Vx + ifﬂ:a,
W— sxy+i]?=3
W+ W1,
Vu + Vo =5.
Xt NE =V
2 3 i
Xty x-y _g
8 12

2x* - Bxy +y* =3, i
xz+2xy72y2:6.

(x +y) (xy +1) = 25.

e y)(xzuﬁ)-
@+ ) (- 1) =9,

x’+y v+ x,
¥+ x=6.

{(x+ 1) (y+1)=10,
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[image: image105.jpg]Cucmenu_arzeGpaiuHU_pISHANY

x+yz=2,
24. jy+2x=2,

z+xy=2.
5 gt
x’ - y” xu_ 6’
25. 3 s
—xy 6
26 4y -2x+3y 9=0,
i xz+2y +x-5y-1=0.
+y’ =34,
27{ x+y+axy=23
1 pt8h Al
28. 2 g i e

x+3u 5z +19=0.

(x +y) +2x=386-2y,
{x= y)2 2y =38 - 2x.

5
30, x+y 1_2x y+3+

x+y71 e = y+3

x+y+2="6
m.xw+a m
y(x+2)=8.

—
=Y

= s

|

xy -

2l
E

'= akem
|
DO gy
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oo
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[image: image106.jpg]Pozpix IV

Poss’agysanns Ta JOCHI/UKeHHS DIBHAHD,
nepumoc'mﬁ TAa CHCTEM pumm 3
napamMeTpaMH

§1. Moemipmennst Ta pO3B’A3yBaHHS JHIHAMX
piBEAHR 3 IapaMeTpaMu
Pignanna eudy ax+b=0, de a i b — cmani xoepi-

YicHMU, HA3UEAEMbCA MIHIINUM DIEHAHHAM GIOHOCHO Hesi-
domozo X.

Ile piBHSHEA piBHOCMAbHE DiBHAHHIO aX=—b. Jlocxi-
JAvno Hioro,

1. Slkmo a# 0, To piBHAHHS Mae eJUHMI pPO3B 30K

2=l
a

2, flkmo a=b=0, ro piBEARHA HabWpae BATISAXY
CL0x=0:
lle pisasEEs safoBonbHse Oymb-sike pilicHe 3Ha4YeRHA X,
B ToMy BOHO Mae Geaniu posB’sskiB.
8. flkmo a=0, b#0, To piBHAHHA Mae BHTIAJ
Ox =-b.
lle pisesasEs me Mae poss’s3kis.
PosrnsHeMo posB’sfidyBaHHs palioHAJBHMX PpIBHAHB 3
HnpaneTpaMA.
Pignanuamu 3 napamempamu Ha3UGAOMbCA DIEHAHHA
oudy
F@ og5 o ags .3 ,) =0,

¢ X — myKaHe HeBiioMe, & O3 Cly; Oy 5 ... 5 O, — SMiHHI
HapaneTpu.
Bnag

5l ApPAMETPiB 03 Olyj Ol } ve 3 O, TPH AKHX
wpaa (5 043 Oy Ol «. 5 0) =0 Mae amicr mpu gesxux
WHMeHESX X, HASHBAIOTECH OONYCMUMUML.
Posp’sizaT piBHAHEA 3 IapaMeTpaMM O3HAYAE 3HAUTH
Wl Yoro pOSB’ASKHM A KOMHOI CHCTEMM JONYCTHMHX
WMeHb napaMerpis.
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[image: image107.jpg]:

Pisnanns, Hepienocmi ma cucmeMi pISHAHL 3 NApaMempamu

Tlpn poss’ssypaHHI pIiBHAHbL 3 mapaMeTpanu obacTs
amiEE mpaue-rpm moxe GyTH sagaHOO. Sxmpe ‘e Brasami
Meki 3MiH HDapamMerpiB, TO BBAXKAETHCH, WO NApaMeTpu
HabyBaoTh YCiX CBOIX ZONYCTHMEX SHAYEHb.

2 3
10 1. Poss’ i =
[pEKAan '03B’sizaTh  piBHAHES e T
BigHOCHO X.
Posw’azanna. Maemo 2(ax~l_):3(5x—a), 3BigKH

(2a-15)x=2 - 3a.

a) fAxmo a :1?5, TO PpiBEAHHEA Mae BHIIAK
Ox=f%. Ile piBuAHHs, a OmKe, i JaHe piBHAHHA He

MaloTh po3B’SBKiB;

0) axmo at%", TO piBHAHAS Mae €JMEMI KOpiHBL
2-3a :

2a-15"

6) BUSHAYMMO, UpH JKHWX GHAYEHHSX G aHAKAEHMI

KOpiEB 35af0BOJBHSAC DIiBHAHES, ToGrO 3HAlZemo obsacte
BUBHAYCHHA.

O61acTH ONYCTAMUX 3HAYEHb HeBifjoMoro i mapamerpis, '
mo BXOAATH JO PiBHAHHS, BHSHAYAETHCA PIBHAHHAMHU:

2-3a .
5x— 2 : =
x-a#0 ma ax-1+0. Tlpu x TS AlcTameMo
10 - 15a _ 2a - 3a*
S L8901 %0.
PRSP T T S

3Bsigcn
10 - 1506 - 22> +15¢ #0 Ta 2a - 3a®> - 2a +15 %0,
az+\6 ma a#+16.

Omxce, ARIMO @ # 12§ Taa#t ‘]5, PIBHAHHS Ma€ eUHMMK

2-3a ;
2a-15"

KopiHb X =
3 1 5
SAxmo a =7 » piemdiEa He Mae KOpeHiB.
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[image: image108.jpg]Pisnanna, nepignocmi ma_cucmemu pisnanv 3 _napamempaxu
Tipuxenan 2. Posp’sisaté piBESHES

SRR i, #
Rttt o, *)

BiHOCHO X. >
Posp’ssammn. O61acTh JONYCTHMMX 3HAYeHb HEBiZOMOTO
i mapamerpie x #0, x#a. Maemo

a-x=bx, (b+1)x=a. (%)

a) Slkmo b=-1, a=0, to pismsmns (**) mabupae
surasgy Ox =0. Ile pismssns cupaemxyerscss ans Gyms-
AKAX BHAYEHb X, INO BXOJATE A0 O6NACTi JOmYCTHMUX
3HAYEHB; P

6) sxmo b=-1, a #0, To pisEsEEs Habupaec BETAALY
0x = a. Koperis memae;

6) axmo b+# -1, To piBHAHES Mae eZMHUN pPO3B’SB0K

a
* = paa 3

2) mepepipumMo, NpM SKHX 3HAYEHHSAX NapaMeTpis a i
b smaiifienwii KOpiHbL 3a/I0BOJLHAC pPiBHAHHS.

Baxopsam 3 ymosu, x#0 Ta @ — x#0. Omxe,

a a
#0 S 5
S R el
Bpigem a#0 ma b#0.
Omwe, akmo b=-1, a=0, To pismsaEs maec Geamia
KopeHiB, TOGTO Mae cmuca mpu Oygs-skux gificEMX X,
kpim x=0, x=a.

fxmo b=-1, a#0, 10 poss’sskis memae.

fxmo x#a, a#0, b#0, To x = ;3—1
Bnpaeu

Posp’sasaty piBHSHHS:

1. 2x=a.

2. ax=-3.

3. ax=b.

4. ax+bx=c.
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[image: image109.jpg]Pisnanna, Hepienocmi_ma_cucmeu pigusuy 3 napaxempaxi
5. a’x-ab=a. %
8. ax-2x=0%-4.

7. ax-b-1=x-a.
8. (a+x)b»a=(b+1)x+ab. .
s
y+a7b
10 £+ %-c
b x+ta
p, Xt B
L ax—a B r
12 1-a)? :!1+a[ 3
x—-a x+a
13 _X*e 2ab o MO
P N T D e e ]
% a+x x-a+4ad’

W o oo P _ar-a%va

15. BusHauWTH, 0pM AKAX 3SHAYEHHSX t piBEAHAEA
MAIOTh JOAATHI PO3B’ASKM: 5
a) 3(2-x)=4(@~2x);
) 4-t = —2—.
x-1"
16, BusmauwTH, IpA SKAX 3SHATEHHAX k piBEAHES

MatoTh Bip’eMHI poaB’asKH:

Sx+1
k- 2vE
2) x+1’
4x+3k _ 5x -2k
3 3 4
17 Bnpaa =<t Jopismioe 1, KomA X ,uopmmoe 10.

x+3a
Tlpw siKoMy SHAUEHHI X ne#i BUpas JOpiBHIOE 3?
18. Tlpu sxux sHauemHax k piBHAHEA
sk +8 (vl = LTS
Mae epuEmMii pOsB'fi3OK; He Mae poap’siakis?
108




[image: image110.jpg]PisHANNA, Hepianocmi ma cucmemu pisuanv 3 napamemparu
19. BusnaunTy, IpH AKWX SHAYERHAX 0 KODEHi PIBHAHHA
ax="Tx -1 xparmi 3; kparsi 5.
20. BusHauMTH, UpM §KMX GSHAUEHHAX NAapamMeTpa
a pienamEs 3 (x + 1) =4 + ex matume xopins Gimsmmmi,
bk —1.

§ 2. Jlocmimenns cHCTeMH ABOX JHIHHHX
PiBHAHE 3 JBOMA HeBiXOMMME

Hexa¥i paro cucreMy piBHSHL

a,x + by
ayx + by = ¢y,
e ay, by, ¢, @, b, ¢, — poBimemi gidicEi wmcaa.

Hocxifmma cucremy osmadae sa ii kxoedinientamu Bcra-
HOBMTH, SKHMH i3 HW)KYe HAaBeJleHMX BHIAJKIB Mae Micme:
1. Cucrema Mae eguHuMit po3B’AsoK (BH3HAWEHA).

2. Cncrema He Mae posB’askiB (HecymicHa).

8. Cmcrema Mae Geamiu poss’sskis.

flx Bimomo, Ko)kHe 3 JiHIMHMX PIBHSHB CHCTEMH 306-
paXKaeThesl B CHCTeMi KoopauEHAaT npsiMolo Jimieo. Tomy
OYEeBUJHO, IO:

1) Cucrema mae epmEmi poss’ssok, aAxmo rpadikm
piBHAHL MAIOTH OfHY CHIJNbHY TOYKY, KOOPAMHATH HKOI i
€ poaB’sidKaMM JAHOI CHCTeMM.

2) Cucrema He Mae poss’siskiB, sxmo rpadiku piBHAHL
B3AEMHO NapaJiesbii mpsami.

3) Cucrema wmae 6Geamiu poss’askis, sxmo rpadiku
pisnaEL sbiraloteca (ogmHa # Ta cama mpsamMa).

HasegieMo TeopeMy, IO BHKODMCTOBYEThCA TDM JOCTiA-
JKeHHI CHMCTeMM JBOX JiHiliHMX piBHAHB 3 JBOMA HeBijO-
mumu. Posrsissemo pgamy cucremy:

ax+by=c),
a,x + byy = ¢,
TloMroxuBmu nepme pisusmus Ha by, a gpyre — Ha
-b, i pogaBmu 1i piBHAHHA, MaTHMEMO, IO
(@10~ bay) x = ¢1, - byc,.
TlomMHOXMBIIM Tepmie PiBHAHHA HA —ag @ JApyre —
na a,, i popaBmm ix, MaeMo
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[image: image111.jpg]Pienanns, HepisHOCTi M cucmeMu DSHAHb 3 NApANemMParL
(@b, — bay) Y = 0,65~ 8565 .
[licrasemo cucTeMy piBHAHB
{(albz — biay) x = c;by — bicy,

(@10, — b189) Y = 01C; — €18,
pisHOCHIBHY Aamilt cucreMi.

Teopema. STxujo @b, —bya, =0 (A=0) i ¢y —bicy =
=0 (A,=0), mo a;c,—€18,=0 (4,=0).

Jiosepenns. Bamumemo fami PiBEAHESA Y ATl

a,b, = bya,,
{blczzclb,.

TlepeMHOMMNO TIOYJICHHO nisi # mpasi wacTmEm piB-
Hocrelt. JUCTAREMO Gyb;b,Cy = b,a,C1byy @1C; = @oey. Svijcn
MaeMO @;C; — B,Cq =0. Illo # rpeba Gymo AoBecTH.

JlociaMo fiaHy CHCTeMy AHAJITHIHO. ¥

1. fixmo @b, — ba, = 0 i ¢iby — bie, = 0, Tomi #
a,c, - ¢,a,=0, Tobro cucrema Mae Geania poas’Aakis.

Braiifemo sanexHicTs Mix KoedinienTaMu y BUIAAKY,
xomm KoedinieaTn He JAOPIBHIOIOTE HYJIO.

b
B pisnoeri a,b, = ba, Maemo 4 :'bil .
83 2
. : b
3 pisrocti €;b, = byc, Maemo - = .
A Ca
o @ _b_¢
JKke, B IBOMY BHHAJKY I

Cucmema mae Ge3niu pO36'AIKIG, AKWO KOEHIYIEHMU
npu eidnoeidnux HesidoMUX i GIRbHL UAEHU npONOPYLiHi.
2. Slkmo @b, —ba, =0 i ¢;b,—byc,#0 — cucrema
He Mae pO3B’A3KiB.

i i o _b
3 pismocri a,b, = bja, Maemo = = - .
& a; by
5 2 by ey
8 mepisHocTi €;b; # bic; Maemo - # -
2 2

e b, <
Onie, = e =
a, by €y
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[image: image112.jpg]Pionanns, RepisHocmi ma_cucmemyu pisHAnb 3 _napamemparu
Cucmema He Mae pO36’A3Ki8, Axwo 1 KoepiyicHmu
nponopyiitwi Mix co0010, Gre He RPONOPUILHL BiNbHUM
WAeHAM CUCTIeMUL.
8. flkmo a,b, - bja, # 0 — cucrema Mae epuHMIt PO3-
B'A30K:

_ &by - by _ 10— 050y
= y = -
a,by — asb, a,b, — ab,
. : Gy~ by
3 mepismOCTI @b, # bja, MaemOo — # =,
ay " by

Cucmema Mae €OuUHUiL pO36'A30K, AKWO KoeDiyicHmMU
npu eidnogidnux Heeidomux He nponOpuiitni Mix co6o.
Ipuxaan 1. BmaiiTn, Opn AKMX 3HAYEHHAX G CHCTEMA
piBEAHEEL
x+((2a-1)y=2a,
a+1)x+@+2)y=2@*+a+1)
mae Geaniu posp’askiB; He Mae pO3B’ASKiB.
Pose’szamns, Cucrema mae Gesmiu poss’sskis, AKmo

0S8 = 2a
2a+1  a®’+2 2@ +a+1)’
BnalieMo, AKi 3HAUEHHSA G 3aJ0BOJBHAIOTH DIBHAHHA
15 2e =1
2a+1  a®+2°

40°-1=a%+2, a=2%1.

Komm a =1, pgicraBemo et = o, TobrOo cucTeMa

Mae Geania posB’Askis.

Komu a=-1, gicramemo -1=-1=-1, Tobro CHcTeMa

mae Geania posB’sskis.

B immmx sumagkax, Tobro mpum a #+ 1, cucrema mMae

epuHuli O3B’ A30K.

Bigmosins: a =+ 1; sHaueHp G, NpH AKHX CHCTEMA
He Mae posB’sskiB, He icHye.

Tipmxxan 2. Poss’sisatu cucremy piBHAHB
@-1?x+@-Dy=@+1?%
@a-Dx+@+)y=a*-1

nijEocEo Hepigommx X i Y.
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[image: image113.jpg]Pignans, epionocmi ma cucmexu pisnsy 3 napaxempaxi

Poas’ssanmn, Maemo: X
_|@=-1% e?-1| _ 4y o
el e O
-(2a - 1)(a2—1)=-a(a2—1y
A @+1¢ a* - @+ -@-17=

a®-1 a+1
=—a@+1)*@-3).

@-1F @+1F| _ P .

A= S (a-1°@+1)

—@+1?@a-=a(@+1) (@*-5a+2).

BusHawMMO, NpW AKUX SHAYeHHsX napamerpa a A=0.
Poap’sokeMo  piBHAHHS -a(a*-1)=0, ssigkn a,=0,

ay=1, a3 =-1. PosrisEeMo GOTUDH BUNAJKU.
a) Hexalt a#0, a#+1. 'l‘op,i A#0 i cucrema Mae

epaaM  PO3B’A30K:
ﬁ;-a(a+1)z(a 3) _ a®-2a-3

>SS ey TR
=ﬁ=a(a+l)(u2—5a1_2)=‘azf.’>a+2 |
Lagis —a@®-1) P I J
6) Hexalt a=0. [lana cucreMa Mae BMIJAL |
x-y=1,
—-x+y=-1.
Ocki 1 e i e 2
KLTBKA _ll:ng’ T0 cucrema Mae OGeanid
poos'siakis: ¥ — Gymp-sike wmedo, Y=x - 1.
6) Hexait a=1. [lana cucreMa Mae BHIIAX
O0x + Oy =4,
x+2y=0.

Ockinskn Tepme PiBHAHHSA Iiel CHCTeMH He Mae poO:
p'asKy, To # cucTeMa He Mae DOSB’ASKiB.
2) Hexa#t @ =-1. [lana cucreMa Ma€ BUIJAX
4x +0y =0,
-8x+0y=0.
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[image: image114.jpg]Pignanns, HepisHOCTIL Ma_cucmemu PISHAKD 3 NAPAMEMPANL
Il cucrema mae Geaniv poas’askis: x = 0, y — goBinbHe
qHCIO.

* Bignosine: Koms a#0 ma a#+1, x %,
2
__4a"-ba+2
Y= ]
xomu a=0, x — Gygp-ake gmcio,

y=x-1; xom a=-1, x=0, y —
Gyap-axe umeno; koaum a =1, cucrema
He Mae pO3B’SIGKiB.
Tlpexaan 3. Ilpy AKkMX GHAYEHHAX G CHcTeMa
e +g =1,
P+yi=a
mae poss'seku? SBmafiTm ix.

Posp’ssamms. Bupasu, mo BXogaTs B mI0 cucteMy, €
NAPHMMH BifHOCHO X i Y.

Omxe, AKmME JaHa CHCTeMa Mae PO3B’A3KOM Napy WHCes
(%3 yy)y To pose’ssxamm cmeremm GyxyTe i Taki mapm
ameent: (%33 — 4y, (%5 ¥y)y (- %3 - yy)- Kpim oro, oc-
KUIBKM CHCTeMa CHMETPMYHA BiJHOCHO HeBifjoMmx (3mMiHHMX),
To poss’sskamm Gyxyrs i mapm wmcen (Y X)), (— ¥y X)),
(13— %), (~yp3 —x,). Tomy HocTaTHEO 3HAUTH PpO3B’AGKH
mas x20, y20. Are Toai cHcTeMa B3aNMINETHCS TaK:

{x+y=1, a6o {y:l—z,

2+y=a, 2% -2x-(a-1)=0,
3BiAKH
1+\2a-1
f = 2 »
. _1+\Ba-1
”1.2 3% ‘2——'

O6ujiBa 3HAYEHHS HEBiIOMMX MOXYTh GyTH po3B’s3koM
cacTeMM 3a yMoBH X 20, y =0, axmo

28-120,
1-2a-120,
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[image: image115.jpg]Pisnanns, nepianocmi ma_cucmexu pisnsnb 3 RGpaXempaxi

1 .
S
e % <a<l
a<l,
Temep Jerko sanmcaTy iHIN mapm umMcesn, MO € Pod-
B'ASKAMHE CHCTeMH. .
Bnpasu

1. Tlpn s#KAX GSHAYEHHSX M CHCTeMa piBHAHB Mae
JOZATHI POBB’ABKH:

3x+Ty=m,
2x + 5y = 207

2. BusHAYMTH, UK AKMX 3HAYEHHAX G CHCTEMY PiBHAHBL
mMators GyTH Bif'eMHi poaB’asKM:

3x-6y=1,
9 {5x—ay=2;

6 @+5x+(a+3)y=38a+2,
(Ba+10)x+(Ba+6)y=2a+4

3x-y=-2,
o {2ax -8y=-4.
3. BusHauuTH, UPU JKUX SHaYEHHSAX M CHCTEMA DIBHAHDL
2mx -3y =5,
4x +my=8
Mae poas’ssku X >0, y<O0.
4. JocmipuTe i poss’asaTd CHCTeMH PpiBHAHDB:
@) (m-1)x+2my=-2,
2mx+(m-1)y=m-1;

6 Bx+(m-1)y=12,
(m—~1)x+12y = 24;

&) (@a-2)x+6y=15,
3x+(2a -4 y=15;

5 2x+(n-4)y=16,
(4 - n) x - 50y = 80.
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5. Bu3HAuNTH, NIPH SKAX SHAYEHHAX /M i 7l CHCTEMH
piBEAHL MaloTh Geaniz poss’sakis:
@) {Mx+ny= 8,
5x+3y=4;

0 {mx+(n—1)y=2,

3x+10y = -1;
6 {2x+3y=8, 2
mx+y=n.

6. BusHaunTH, NIpM AKHMX SHAYEHHAX ( CHCTEMHM He
PiBHAHB MAlOTH pPO3B’ABKIB:

? {4z+ 3y=12,

2x+ay =5;
ax -5y =9,
) {21:—3y= 1,5;

&) 8x+2ay=1,
Ba-1)x-ay=1.
7. Jlaso cucreMy ABoX DIBHAHB 3 JBOMA HEBiOMUMMI
xTay
B+m)x+4y=5-3m,
2x+(B+m)y=8.
BmaliTi, UpM AKUX 3HAUYEHHAX M LA CHCTEMA Mae
a) Geaniu posp'sakis; 6) He Mae pO3B’A3KiB.
8. BusHauMTH, NPV AKMX 3HAYEHHAX G CHCTEMA PiBHAHB
ax+y=a,
20x +ay =4
Mae: @) epummi posB’ssox i amaliTs #oro; 6) Gesmiu
poaB’sAsKiB; @) He Mae€ Ppo3B’A3KiB.
9. BusHauuTH, NPV AKUX JHAYEHHAX @ CHCTeMA DiBHAHBL
(@-1)x+3y=a,
x+@+1)y=2
mae: @) emuEmii poss’ssox i sHalttm ioro; 0) Geamin
poaB’sskiB; @) He Mae poap’AsKiB.
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§3. PosB’'ssyBaBHsa KBaApATHHX DIiBHAHB
3 mapamerpammu

Pignanna eudy ax’ +bx+c=0, de a, b i ¢ — diwcni
wucre i a# 0, HA3UBAEMbCA KBAOPAMHUM i PO3E RIYEMbCR
3a dopmynow

— b+ Vb - dac
2a -

Slkmo a=0, To piBEsEHEA e mgiHifEEM: bx +c=0.
Tpuxaax 1. Pose’ssatn piBHAHES
a@+1)x*-(2a*-1)x+a(@-1)=0.
Poas’asanns. Jlase piBHAHHSA Mae CMUCJ NpU GyAp-AKHX
AificHUX BHAYEHHAX NMapaMeTpa . PoarsisiHeMo TpH BMIAIKH.
a) Hexait a=0. Pisasnea nabepe surasgy x=0.
Omxe, BOHO Mae KopiEe X = 0.
6) Hexait a=-1. Pipasaaa nabepe BHrIAAY
—x+2=0. BoHo mae kopiEp X = 2.

6) Hexait a #0 i a #-1. Toal, Buxopucrosyoum Gop-
MyJy AJA DO3B’S3yBAHHS KBAJPATHOrO DIBHSHHA, MaEMO:

_2°-12 N@a® - 1244 @*-1) _ 20°-1+1

2a (@+1) 2a(@+1)
a-1

3 3 a
PiBHAHHS Mae jJBa KOpeHi: X;=— - Ta Xp=
a

+1
Bigmosigs: ko a =0, x=0;

a

xom a=-1, x=2;

a
xoma a#0, a#-1, ;=——, x,
a+1

Tpuxaax 2. Posp’szath piBHAHRA

L i B i
x—a L.x=b. -G
BiIHOCHO HeBifomoro x.

Poss’sizaman, O6nacTb AONYCTHMMX 3HAYeHb HeBifomMoro
Ta TapaMerpiB, IO BXOAATH 4O DIBHAHHA ¥ #4, X#b,
a+0, b=0.
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[image: image118.jpg]PigHanNs, HepisHOCMi Ma CucmeMu DiSHANb 3 Napamempami
Tlicns . mepeTBOpeHHS ~jgicTacMo
ab (x - b) + ab (x — a) = (a + b) (x* — ax — bx + ab), abo
(@ +b) x* - (@* + b* + 4ab) x + 2ab (a + b) = 0.
Poarnsanemo BHIagKM:
a) Slkmo b=-a#0, 1o pgicraemo 2x =0, apigkm
x=0 — xopiEb piBHAHHS;

6) sxmo b#-a, To posB’'A3yeMO KBajpaTHe DiBHAHHSA,
nosHAUMBIHK @ + b= m, ab= n. Pisuaraa mabupae BATAAKY

mx® - (m? + 2n) x + 2mn = 0.

m?+ 2n + \(m? + 2n)° — 8m’n _ m?+ 2n + (m® - 2n)
2m iz 2m =

o L

X =m, Xy= 28 »
m
18 uonebmmqucb B0 mificTaHOBKM, KicTaeMo
_2ab.
a+b’
Ilepesipumo, npu AKX sHAYeHHSX a i b sHadijeni

KOpeHi 3a/I0BOJILHSIOTH PIBHSHHS.
Kopeni x, Ta x, Toai 6yAyTs KOpeHSMM AAHOrO PiBHAHEHS,

KOJM CHOPAB/RKYIOTBCA TAKi 3asIesKHOCTi:

x;=a+b, x,=

x-a#0, x,-b#0, x,-a#0, x,-b=#0.
Ocximexn a#0, b#0, To
x -a=a+b-a=b20;
x,-b=a+b-b=a#0.

Tomy.x, =a +b e xopeHem piBHAHHA Aaa Gygp-sRHX
a i b, mo sagoBonbHAIOTE yMOBY b#-a, a#0, b#0.
Amanoriyao

2ab_,_aG-a)

Hx T A a+b
R B T A L
2 a+b a+b
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[image: image119.jpg]Pisnanns, Hepienocmi ma cucmexu piSHsib 3 Napamempaxu
Ockimexkn a#0 ma b#0, T0o b#a. "3
Binnosigs: axmo b=-a#0, To x=0;

sxmo a+0, b0, b#+a, 10

2ab
—a+b, = 0
x=a+b x, oy
Bnpaeu

Poazp’sisatu piBHAHEA:
1. x*+2ax-3a®=0.

2. x> - 8ax +2a® —ab-b*=0.
8. x* - dax +4a*=0"
4. (@®-b) 2 - dabx =a® - V.

-b _ x*
5. 22 - X

a-b a?
D o 3 D

x-m x+m ChE

2x R o]
i 4x* — 4b°
8. atb e B B
Z2a-ax+2-x "o+l  2x-2
ke S S WL R A i)

‘ax-bx¥ a-b a*-abx—ab+bix’

10. A +ax)x=(1-xa’+a+1.

§4. BuacTHBOCTi KODEHIB KBajAPATHOrO
PiBEAHEA
Ilo3HAYMMO AMCKPUMIHAHT KBAJPATHOTO  PIiBHAHEA
ax®+bx +c=0 uepes D =b* - 4ac.
1. Sikmo D > 0, To pisEsAEEs Mae aBa pisai Kopemi.
2. fixmo D =0, To piBEAHHA Mae AidcHi i piBmi Mix
co6010 KopeHi, a60, KAXyTh, Ma€ KPATHMH KOpiHb.
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3. flxmo D <0, ro piBEaHES He Mae AICHMX KOpeHiB.

Teopema Biera. Mix wopenamu x, i x, xeadpammnozo

mpuunena ax’+bx+c ma Wiozo Koediyicumanu icuywomy
cnigsidHouennA

b

x o+ x ==,
c
X %=,
X5 a

3a Jgomomorol nux chiBBiZHOmERs poss’asyerses 6araro
sajad.

Hpuxnax 1. Jamo pismsmEs x*+bx+c=0. Cria-
CTH KBajpaTHe DiBHAHHA, KOpeHAMHM sKoro 6yma 6
h=r+x, gy=2 4

Posp’ssamma. Ba reopemoio Biera

%, +%,=-b,
X%, =c.

Iligmecemo mepnry piemicte A0 kBagpara Ta Kyba.
Jicraremo

B+ 2+ 22,0, = U, o + 23+ B2y x, (3 + xp) = - B

BHKOPHCTOBYIOYM YMOBY, MaTHMEMO:
Yy +2c=b% y,-3be=-17,
aBigKEA
V=8 —2c, yp=3bc- P -
Tomi y, +y, = b* — 2¢ + 3be - b,
Uiy = (0 - 2¢) (3be - b°).
Illykase piBusmEs Habupae BUTAALY
y* — (b® - 2¢ + 3be - ) y + (b° - 2¢) (3bc - b%) = 0.
Tpuxnan 2. Ilpy AKNX SHAYeHHAX @ KOpeHi DIBHAHHS
2’ +ax+a Gimemi mig 12
Poaw’azsamms. Ba Teopemoro Biera %%, = a. Ockimbkn
x,>1, x,>1, 70 a>1. Ane sa Teopemow Biera X+

=—a. [licramm cynepednicts, TO6TO Ie O3mauae, mO
TAKMX 3HaYeHbL @ He icHye.
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Tpuxaan 3. Ilpy sKux sHAYEHHAX & pisHUIE KODEHIB
_ pismanEs 2¢* — (@ +1) x + (a - 1) = 0 popismioe ix AoGyrKy?
a+1

Posp’szamms. 3a Teopemoio Biera x; 4, = ey
=1 i >
Xy = 5. Ockimiu 3a YMOBOIO X;-X,= X%y TO
da=1 e y
%~ %, = =5 Poab'ssasmu yrRCPERY cucTeMy DiBHSHD
a+l
Xy Fxy = T

a-1
=Xy = g s

. a 1 " 3
AicrameMo X = 5, X3 = 5o IligcraBumMo B~ PiBHSHHA
KoxEMM i3 SHaWAEHWX KOpPeHiB.

Bimmosins: 2.

Ilpuxnan 4. Ipn sAxux sHaYeHHAX napamMerpa d piB-
namEa (1-20)2¢ -6ax-1=0 m 6x’-x+1=0 maom
crisbauMi  KopiEB?

Poap’ssansa, Hexalk X =m — CHLIbHWN KOPiHb JaHMX
pisasis. Togl Maemo ABi TOTOXHOCT:

(1-20)m?-6am-1=0 ra am’-m+1=0.
Jlogasmu ix, maemo (1 - a)m® - (6a +1) m=0. Ockimxu
Japi piBHAHHA HE MaKTh KOpeHiB, IO JOPIBHIOIOTE HYJIO,
10 m# 0. TIogimusmu o6uaABiI HacTHHA piBHOCTI Ha m,
picrasemo (1 —a) m — (6a +1)=0.

Ilepesipkowpo 3’AcyemMo, IO IpH @ = 1 cminbHMX KOpeHiB
6a +1

Hemae i ToMy m = S IlizcraBuMo sHAlifieHe 3HAYEHHSA

m y pisaicrs am®— m + 1= 0. Jlicranemo

2
offetly Satl 4 _ o,
a-1 a =i

apigxn 36a° + 19a® — 6a = 0.
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[image: image122.jpg]Pignanns, nepienocmi ma_cucmexu pisHaub 3 napamempamu
Posp’asyioun e piBHAHHA, 3HAXOAUMO 3HAYEHHA IA-
pamMeTpa @, IPM AKMX JaHe DIBHAHHA Mae CHLILHUMN KODiHB

2
a,=0, U= Gg=—74.
Tpukcaan 5. Ilpm sxux sHAYeHHAX NapaMerpa @ KOpDeHi
pisaanaa (@ +1) x* - 3ax + 4a = 0 6inpmi sa 1?7
Posp’szammn. Ymosa ¥, >1 ma X,>1 BukoHyerbes
ropi i Tinbkm Toxi, Kom
X+ x> 2,
@, -1)(x,-1)>0, ()
D=>0.
a) Ouesmpro, mo npu x; > 1 Ta X, > 1 Bei HepiBmOCTI
niel CHCTEMM CHOPaBKYIOTHCH.
6) Jlosenemo obepHeHe, TOGTO KOJH CIPABAMKYIOTHCS
Bci HepisHocTi cuctemm, To X; > 1 Ta X, > 1.

3 mepisrocri D >0 pumsmsae, mo X, Ta x, — pifcHi
uncaa. 3 mepiBHocTi. (x, — 1)(x, - 1) > 0 Bunymsae, mo
% >1, %> 1, abo x, <1, x, <1.

., A 3 mepimmocti X, +x,> 2 pumimBae, mp x> 1
2y =5

Cucremy HepisHOCTel (*) sanumemo y Burmazgi

X+ %> 2,
X%y — (% +25) +1> 0,
D=0.
Ba reopemolo Biera
T Ve
ed.
a+l’
BHKOpHCTOBYIOYM YTBOpeHi CHiBBiAHOmeEHHA, MaeMoO

3a > 2,
+

4a 3a

w1 b awl Lap
9a® - 16a (@ +1) 2 0.

A

3
(=
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[image: image123.jpg]Pisnanns, nepienocmi ma cucmexu DiSHAND 3 NapIMemMPANU
Posp’A3ylour IO CHCTeMY, HRiCTAHEMO

a-2 e
FZan o

26 +1 abo
a2 s

a+1 o

90%-16a (@ +1)2 0,

-2 (@+1)>0,
2a+1)(@+1)>0,
Ta® +16a <0,

aBigku sHANAEMO —L76 <a <-1

Posp’sicanusl NPUKJIAZIB, B AKAX BHKOPUCTOBYIOThCA
BJACTMBOCTI KBaJ[PaTHOTO DiBHAHESA, norpe&ymb meperipkn
BifmoBifei#i. B npOMy HAC IEPEKOHYE DO3B’A3aHHA TAKOro
OPHKIBAY.

Iipmxnan 6. Ilpm sxux sHaueHHsX NapameTpa k cyma
KBajpariB KOpeHIB PpiBEAHHS 4x® - 28x + k=0 gopismoe
22,67

Poar’sizanns. Hexaﬁ X, Ta X, — KOpeHi jaHoro

pisasmag. Togi sa yMosow X+ x2=22,5 abo
(@) + %)% = 22,6 + 2 ;%5 (*)

Arne 3a TeopeMono Biera x, +x,=7, x%,= % . Tig-

crasuBmm B Gopmyry (¥), micramemo 49 = 22,5 + g, sBigKA

k=53. Ane me uUMciO He MOXKHA BBaXkKaTW BiAmomifgmo,
OCKiNbKM Moro JicTasM B pesysibTaTi NIPUIYIIEHHS, IO
KopeHi icHyioTs, TOGTO MO jaHe PIiBHSHHS MA€ PO3B’AIOK.
Ase npm k=53 JuCKDUMIHAHT YTBOPEHOTO PiBEAHHSA
4x% - 28x + 53 =0 sig'emmmii i piBEaEHA poss’Askis He
Mae. 3

Bizmosige: TAKMX 3HaYeH: HeMae.

Bnpaeu

1. Bmakitu b, sxmo kopemi pismammEs 24x% +bx +
+25=0 pidieni ma x, = 1,5x;.
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2. 3maliTm 3HAYEHHA @, UPH $KMX KOPeHi PiBHAHHA
(2a-5)%*-2(@-1)x+3=0 pismi mix cobomo.

8. Ilpm AKMX SHAYeHHAX M DIBHAHHES X°— X +m =0
He Mae JifcHMX KopeHiB?

4. Bmalty wini sEavenns k, npu sxux pisEAEEA
(B-12) 2" +2(k—12) x +2=0 He mac aificEuX Kopemis.

5. Bmalirm malivenme mize umcao k, mpu AKoMy
pisaarns x* — 2 (k+2) x +12 + k* = 0 mac aBa pisaux jii-
CHHX KOpeHS.

6. Tlpn sxux SHAUEHHAX @ cyma lcopemn pmsmn
x> +@2-a-a)x-a"=0 popismioe mynesi?

7. llpn AKuX 3HAYEHHAX G Bi/HONMIEHHS KOpeHiB piB-
HARHSL X +ax +a+2=0 gopismioe 27

8. Ilpu sxomy sHaueHHi @ pisHMIS MiX KOpeHAME
pisasHES (@ - 2) x* - (@ -4)x -2 =0 popismwe 32

9. BmaliTh BCi 3HAaYeHHs @, UPM AKMX CyMa KOpeHIB
piemsEEA 2% - 20 (x—1)-1=0 popismioe cymi kBajparin
#ioro KopeHis.

10. V pismammi x* - 6x + g =0 smaiitn Taxe smavenHs
g, Tpu SAKOMY KOpeHi ioro X, Ta X, 3a/I0BOJLHSIOTH
pisusEEA 3x,; + 2%, = 20.

11, Ilpm sxomy smauermi k pisEsEES
x*-2xa+k=0

MaTHMe KOpiHb, IO JopiBHIOE @ — b?

12, Bmality Take sHaveHHs Kk, UpU SKOMY OJMH 3
xopenis pisnsmEA ¥’ - (2k+1)x+k*+2=0 y apa pasu
Gimpmmit, mixe ppyrmit KopiHb.

13. SmaliTm Take SHAWeHES M, UPH AKOMY OFMH 3
Kopenis pisasEEA ¥’ -12x+m =0 ma 2 V5 Gimmui sa
Apyraii KOpiHs.

14. Bpalitn Taxe SHaYeHHA @, UPH AKOMY OFHH 3
xopenis piemamEA 2x* - 5ax +2a°=0 e xyBom Apyroro
KOpeHs.

15. Bmailith, NpH AKWX SHAYEHHAX M OJAH 3 KOPEHIB
pisEsEAA ¥° - 2mx +5=0 B ABa pasy MeHmmii, Hix opuE
3 Kopemis pieHsEHEs x2+4x - 4m = 0.
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16. TMokasaTy, Mo KOJIM BifHOMEHHSA xopem piBEARES
ax® + bx + ¢ =0 popiBHIOE TPBOM, TO koedinjents a, b i
¢ mos’ssami ymosoio 3b® - 16ac = 0.

17. Tlpm sxomy pificHOMy BHAWEHHL @ cymMa KBaJpaTiB
KOpeHiB piBHAHHSA xzfax+az_—aa—2=0 Halibimma?

18. Ilpu sKomy AilicHOMy SHAMEHHI @ CyMa KBaApaTiB
KOpeHIiB pPiBHAHHSA x> +ax +a - 2=0 nadimenma?

19, 3maiiTi, UpH SKOMY SHAUEHHI @ PiBHAHHA
2 -2x+a+1=0m ¥*+ax-a-1=0
MaloTh NpuHAKMHI OfMH CHOLTBEME KODIHB.
20. BmaliTh Bci 3HAYEHHA @, OpPY AKAX PiBHAHEA
P+ax+1=0ma X¥+x+a=0
MaloTh OpAHAWMHI OJWH CILIBHMN KODIHB.

§5. BuacTuBoCTL KOpeHiB pmnnmm
310 Ta 4-r0 CcTemeHiB

SKmo X;, Xy X3 ¥; — KOpeHl piBHSHHS
2 +ax +bx* +dx+e=0,
TO MaloTh Micne CHiBBifHOMIEHHS:

X H Xy X+ Xy =05

XXy g x|x3 i le4 + XXy + xzt‘ + X5X4 =
Xy XpXy + X XgXy + Xy XpXy + XpXgXy = =~ s

X1 XpXg%g = &5

ki sa amajvorielc Mo KBajpaTHOro piBHAHEA 1 A
apysHOcTi MIpKyBaHB YacToO  HA3UBAIOTH Qopmynamuw
Biema.

TlokasemMo, fK BUKOPMCTOBYIOThCS BJIACTHBOCTI KOPEHIB
PiBHSAHb TPETEOTO TA YETBEPTOro cremeHiB Ipy posB’AsyBaHHl
piBHAHb 3 IapaMeTpaMu.

Tipuknapy 1. Poss’ssaté piRAHES
£ -6x>+3x+a=0,
SAKINO BijoMO, MO HOro KOpeHi YTBOPIOIOTH apudmMerniny
124




[image: image126.jpg]Piananns, nepienocmi ma cucmeMu piSHAKb 3 NAPAMeMpaMu

Poap’asamms. 3a Teopemoio Biera
X, + X, + X3 = 6,

1%, + 20,25 XXy

3,

Xy Xo¥Xy = — @
Banumenmo ni pinmmn;n ¥ BUASZL:
(%) +%3) + %, = 6, *)
Xy (27 +23) + 2,203 = 3, ()
XX == g, )

Ockineku X,, X, X, YTBOPIOIOTH apupMeTHIHY mporpe-
cilo, T0 ¥ +x,=2x, i Toxi 3 piBEaEEa (*) smaliremo
2x,+x,=6, x,=2, a 3 pipEamERa (**) gicramemMo

8+xx3=8, X %3=—5.

TligcraBnaoan ¥, =2 Ta X%, =5 y piBEanms (**¥),
maeno a = 10.

Poss’sayonu pismsEES X - 6x° +3x + 10 =0, amaxo-
mano x, =-1, x,=2, x,=5.

Bimmosigs: —1; 2; 5.

Hpuxaan 2, Ilpu saxux 3HaYeHHAX a i b kopeni
pieEsERA ax®+ by’ + 1 =0 yTBODIOIOTE ApUDMETHYHY HpO-
rpeciro?

Poap’sisammn. Hexall kopemi piBEAHES X, X, X, X,

yrBOpIOIoTE apubmernuny mporpeciio. Tomi x, +x,=x,+
+%,. Ane 3a reopemoio Biera
X+ %+ X3+ %, =0, (651
+ + + L
XXy + XXy + X)Xy Xy + XXy H XXy = ()
= 1 ek
XXy = ()
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[image: image127.jpg]Pienanns, Jocmi ma_cuCmeM pieHANY, 3 T
3 pisaamEs (¥) i BaacTmBocTi mporpecii BMIUIMBAE, IO
Xy + X4 = X, + %3 = 0. Bmimen x, Xy X3 ==X
BUKOPMCTOBYIOUH YTBOPEHi CIIBBifiHOITEHES Miz KOpe-
HaMm piBEaEE (*¥) Ta (**%), xicramemo

Aed=-q,

e

a

BuxopucToByloun 3ualgeri criBBifHOMen A Mix KOpe-
HAMM, GAUMIIEMO NPOTDECiio, SKy YTBOPIOIOTH KOpemi, ¥
puraag ¥, ¥ — Xy — ;. Toal sa Buacrusicrio apudwe-

Tugnoi mporpecii 2x, = X; — X,, 3BigKH X = 3x,.

b v
o=y 4= Jo0a?’
e Aar |
9y = o L
i [ IR € Seeei D)
Brifen 7 2‘941’"‘@'72'

Biznosizs: npu Gysp-axomy b#0 Ta @ =% b

Tipukcaan 3. Tlpu sxux AifcHUX SHAYEHHAX @ MHOrOWIEH
2 +2x” +a mae xpatHi xopemi? 3malith ix.

Poap’sizamms. 3acrocopyioum ¢opmysm Biera mua ky-
Giugoro piBHAHHSA, AicTAEMO:

X+ Xy + Xy =2,
4% + X X5 + Xp¥Xy = 0,
X,2X5X3 = .

IpunycTaMo, WMo MHOTOYIEH Mae TpH piBEi KoOpeHi.
Topi :
3x, 2,
3x2=0,
B!
Cucrema HecymicHa. Omie, Takuil BUNAJOK HEeMOKIMBHIA
Hi UpA SKAX SHAYEHHAX d.
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[image: image128.jpg]Pisnsannus, HepisHocmi ma_cucmexu pisNaNb, 3 napaxempaxu
Hexail Temep MHOroWw/eH Mae KpaTHMH KOpiHB, TOOTO
X, = x,. Topi cacrema Habepe BurIARY

2% +x3=-2,
%+ 26,2, =0,
X%, =0

B gpyroro piBHAHHS CHCTeMHM BMIUIMBaE, mo abo
%, =0, abo x; +2x;=0.
B nepmomy Bumagky sHaxogmmo X;=-2, a=0. B

4 2 32
APYrOMy BHMIAJKy MAeMo X, =-g, ¥3=3, @=— 5y

Bimmosims: Muorowsen X° + 2x° +a mae wpaTHi Kopemi
mpu a=0 (xopemi X, =x,=0, x3=-2) i

na:-g Koperi X, = x, fad x:g
o 27 Ut S A ey

Bnpaeu

1. Ilpu sxoMmy 3HadeHHi @ AOGYTOK TphOX KOpeHIiB piB-
psmna x' — 11x° + ax® - 61x + 30 = 0 popismioe 157 BnaiiTu
KOpeHi IbOro piBHAHHSA.

2. Ilpm sixoMy 3HAa4YeHHI 0 KOpeHI piBHAHHA

- 9x* +ax-15=0

YTBOPIOIOTH TeOMETPMYHY Nporpeciio, pismmns skoi Xopis-
mioe 2? Buality KopeHi piBHAHHA.

3. Ilpu sxkoMy 3Ha4eHHi @ KopeHi piBHAHHS

x' +55° +ax’ - 40x +64=0

YTBOPIOIOTH T'€OMETPUYHY INpOrpeciio, 3HAMEHHHK SKOI JO-
pisaioe —2? BmafiTH KopeHi piBHAHHA:

4. Bigomo, mo x,, X, Ta X; — KOpeHi piBHAHHS
P -2x2+x+1=0. CknacTw pIiBHAHHSA, KODEHAMM SKOIO
€ U =X%y Yp=% X3 TA Uy = XpX5.
5. Bigomo, mo x;, ¥, Ta X; — KOpeHi PiBHAHHSA
2-x-1=0.
CraactTa  piBHAHEA, mpenm AKOTO € Y =X; + X,
Up=%; + X TA Y3 =X, + X5
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®. Bualitu cymy KBajpaTiB KODEHIB phuaxfx
P-4 +3x-2=0.
7. Ilpu saxoMy 3HAdYeHHi m KopeHi PiBHAHHS
Prx+20+m=0

YTBODIOIOTH TeOMETPHIHY nporpeciio?
8. Tlpn sxoMy 3HAWEHHI M KopeHi PpiBHAHHA
2 - 9x? +26x+m=0
YTBOPIOIOTH apubMeTHIHY nporpecixo?
9. Bmaiu xoedimients @ i b piBEAHASA
i+ -18* +ax+b=0,
SAKIO BifoMO, IO cepej #oro KOpeHiB € TP PiBHEMX ninax

amea.

§6. YmoBM pOSMiNIEHHS KOpeHiB KBajpaTHOro
piBHSHHA. BiTHOCHO 33/AHMX TOUOK

Hexalt zaHO KBajipaTHe PiBHAHHA
ax® +bx+c=0

i ymoBM poamimemHs ~ #oro KOpeHiB BifHOCHO 3ajaHMX
Totok. Tpeba BHBHAUMTH, NPH SKMX SHAUCHHAX napaMer-
piB  KOpeHi jaHOTO pIBHSAHHA 3a/I0BOJBHAIOTE  JEAKHM
HamepeJ 3aJlaHAM YMOBaM. PoarsisHeMo 3ajadi.

1. Tlpm sxsx yMOBAX JaHe WYHCJIO M JEXATb MixK
AifiCHMME KOpeHAMH ¥,, X, TPWWIeHa 1 (x) = ax® + bx + c?

Poap’sizammsi, Hexalt x, <m < X,. B npoMy BHHAZKY
amax f(x) ma imTepsaii MiXx KOpeHAMH TIPOTHJIEMKEUN
smaky a. Omxe, af(m) <0 (man. 24).

Cupappkyerbes i ofepHEHe TBEp/DKEHHS. Slxkmo m —
mificue 4meno # 3aJI0BOJLHAE mepisricrs a f (m) <0, To

D> 0,
X, <m<x, (pu X <Xy (van. 25).

2, Tlpa SKMX yMOBaX JaHe UHMCIO /M He JEXUTH Misk
JificHAMM KODEHSMM X, X, TPUIJeHA f)=ax’+bx+c.
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y

a<o0
f(m)>0

Max. 24 Man. 25
Posp’ssamns. ¢) Hexalt x, <x, <m. Toxi
D=b"-4ac>0,
a f(m)>0,
m>—z.

Ilepma 3 ymoB osHauwae, mo Kopemi gidcmi. [lpyra
yMOBa OsHAWAE, MO M JEKHTH mosa mpomiikoM [x;, X,].

Tperss ymoBa O3Hauae, IO BepIIMHA Napabosy MiCTATHCH
JiBOPYY BiJi TOYKHM M.

Copaspxyersess # obepHEHe TBEDKEHHS, TOGTO BHKO-
HAHHA UMX HepiBHOcTeM oO3Havae, MmO KoOpeHi — AiiicHi
umcna, M MICTHTBCA NO3a TPOMiXKKOM [X;, X,] i ockims-
KM /M JIeKMTh TpaBOpyY BiA BepmmEM mnapabomm, TO
X, S Xy <m.

AmajnorivHO ANA BUKOHAHHS HepiBHOCTI M < X; < X,
HeobxigEo # pAocraraso, mob

D=b*-4ac>0,
af@m)>0,
b

mas
20

Tprxaan 1. Ilpm AKMX SHAYEHHAX NapaMeTpa @ YHCJIO
1 micTHTBCA MiXX KOpPeHSMM piBHAHHS

(12a +T)x* -3 (14 -3a) x +11 - 3a = 0?

Poss’sazamms. [las Toro, mo6 umeno 1 micTmiocss Mix
KODeHSIMHM JAHOTO DiBHAHHSA, HeobXigHo ¥ AoCTATHBO, M6

5. Anrebpa 129
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CHpaB/RKYBANach mepisgicrs (12a + Tf1) <0, s06T0 He-
piBHICTE
(122 +7) (A2 +7)-38 (14—3a)+11—3a)<0,
fAka micus IeperBOpeHb Habepe BUIVIARY
6(12a+7)(3074)<0.
7Poan'sls:mnn i, omalijieMo IIYKaHY BifmOBiAB:

—35°%<3"
Z: LS

Bigmosins: — 7o <a<gy-

Tpuxxap 2. Tlpu sxux smauennsx k xopemi KBajpar-
goro pismsmma x° +(2k +6) ¥ + 4k +12 = 0 Gyxyrs Gimbmri
sa —1?7

Poap’szamms. FKmo X, Ta Xy — KOpeHi ZaHOTO piBHAHAS
(ymoBHO Xy = x,), TO 3a yMOBOW 1 <x, <% Ls ymoba

posmillieRHs KOpeHiB BUKOHYEThCS, KON CUPABKYIOTECS
criBBifHOIIEHHA:

D=(k+37°-(4k+12)20,
1'f(*1)=1—(2h+6)+4k+12>0,

=L :’_2):24—6 >-1.

=

Bﬁmm‘z < k <-38.

Bigmosigs: — % < k <-3.

Tpuxaan 3. Ilpn axux omauenHAX k Kopemi PiBHAHES
- 2kx+k+6=0 mac menmi sig 17

Posp’asasns, FKIO X; Ta Xy — KopeHi aHOTO PpiBHAHHS
(ymoBHO X < xy), TO 32 YMOBOIO. Xy < X3 <1, a me po3-
MimeHHs KOpeHiB Mae wicie TOA, KOMH

D=k -(+6)20,
1 ~I(l)=1—2k+k+6>0,

b _ 2k
SRR LR

Posp’ssaBIIM CHCTEMY, maenMo k< -2
Bipmosias: k< —2.
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Ipuxaan 4. Tlpy AKMX 3HAaYeHHAX @ KOpeHi DIBHAHHS
2x*— (22 —5)x+a—83=0 wmicrarsea mix 0 i 1?2
Posp’sizamms. Slkmo X, Ta X, — Kopeni jaHoro piBHAHHS
(ymoBHO X; <X,), To 3a ymoBoo 0 <x;<x,<1, TobrO
BHKOHYIOTECA YMOBH

0<x <x,,
% < x5 < 1.

BacToCOByIOYM YMOBM DOSMIIeHHS KOPEHIB KBaJpaTHOIO
PiBHAHHA BiJHOCHO 3aJjAHUX TOYOK, JAICTAEMO:

(2a-57°-8(@-38)20,

2(@-38)>0,
2a4— 5 >0,
2(2-(2a-5)+a-3)>0,
2a4~ 5 _ &
aBigKm
(2a-7%20,
a>3,
a> 2,5,
a<4,
a < 4,5.
Poap’a3yioun yTBOpeHY CHCTeMY, MaTHMEMO
83<a<4.
Bigmnosins: 3 <a < 4.
Brpasu

1. Jlna Axux AIHCHMX 3HAYeHb @ DiBHAHHS
@-2)x*-2@+3)x+4a=0

Mae OfMH KOpiHB, Akul 6Gimbmui sa 3, a Apyrum#A —
Memmmi sa 27

2, Jlns saxux pilkicamx sHaveHs a ofbuABa Kopemi
pisasmas 4x% - 2x + a =0 micrarbes Mix —1 Ta 12

3. Bmalitm Bei Aificmi smauenHs @, mpu akux obmaBa
xopeni piBmamEEA (2a +8) ¥’ +(a +1) x+4 =0 wmicrarsca
Mk O ra 2.
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§7. Po3p’azaEns ippamioHAaJBHMX DIiBHSHB 3
napaMeTpamMu
Tpuscaan 1. Pose’ssate pismsmus BifHOCHO sMimHOL X:
Vx +Va =V1 —(x +a).
Poas’asamns. O67acTh AONYCTAMMX SHAYeHb HEBiZOMOro
i mapamerpa a:

x20,
az0,
x+a<l.

Poap’szxemo pibnsnms. Ilicns migmecemns Jo ksajgpaTa
o6ox wacTMH JicTameMo piBHOCHILHe DiBHAHHS (B cmiy
HeBif’emBOCTI 060X WacTHH PDiBHAHHS):

2Vax=1-2(x+a0).

Jlisa wuacTWEA YTBOPEHOTO PpiBHSHHS HeBif'eMHA TPy
Beix gomyeramux @, x. Omxe, 1-2(x+a)=0, s3Bigkm

x+a< —;— . BByxyemo obnacTh JomycTHMHX dHaueHb. [li-
CTaeMO TaKy cucTeMy HepiBHOCTel:

x20,
az0, *),

x+ta S%.

Iliggocumo fo kBajpaTa O6MABI WACTMHHM YTBOPEHOro
pieasmns. ITicns nepersopennsi AicraeMo piBHOCHIbHE piB-

HARHA x‘+(a—1)x+a24a+i=0, aBigKH

1-a+V2a-3d
S g

Y=

BraiiieMo, NPY AKAX AONMYCTHMHUX 3HAYEHHSX MapamMeTpa
a obuasa sHalifieni KopeHi e fificHUMH WHMCTAMH.

D=2a-3d*>0, mpn 0545%, ame 3 cacremu (%)
BUILIMBAE, MO Osas%. Omxe, npu Oyap-akux 4, mo
38/I0BOJIBHAIOT: HEPIBHICTE Osas% , obuxea sHalifeHi xo-
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peni e jilicaumu uncramu. Tenep 3’AcyeMo, UM 32/I0BONBHSATS

smalifieni smaveHHs ymoBM x>0, x +a < -

e x
a) TlepeBipuMo BHKOHAHHS yMOB x+as%. Maemo
1-a-V2a - 34® 1+a-V2a-3d?
X +a= 3 +a = 2 e
—2a-3a%
Posp’sisaBmm  HepiBHicTH %—M < —;-, -

CTaHeMOo osas% . Orxe, x, +as% npu Beix AomycTAMMX
SHAYeHHAX IapaMerpa @:

1-a+V2a-3a% 1+a+\2a—3a%
Xy +a = o +a = 5 :

l+a+V2a-8a% _ 1 ;
T A < 2 BHUKOHYETHCH TLIBKHA

Hepisnicrs

upu a=0. Ane xomu a =0, maemo

D=0 ma x1:x2=%.

6) TlepeBipumo BHKOHaHHA ymoBm X > 0.
1-g-2a-3a*
L —2A 2
J R e e T k
Poas’szapmm mepiBmicTs R ey > 0, gmicra-
HeMo Eepismicrs (22 —1)*>0. VmoBa x, 20 sajoBomsHSE
np¥ yciX AONYCTHMMX SHAYEHHAX IapamMeTpa a.
1-a+v2a-3a2
Tt g i
1-a+\20-3d°
2
TUpH BCIX JIONYCTMMMX GHAYEHHAX HapaMeTpa a.

1 1-a+2a - 8a?
5 3

Binmosias: sxmo OsaSE, 10 X=

X, =
Hepismicrs 2> 0 Taxko} BMKOHYETHCS

m{moa<0aﬁoa>%,mpoan'minneuae.
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Bnpasu 9
Posp’sizaTi PIBHSHHA BiHOCHO 3MiHHOI X:
1 a=2. 1
" Nx+4
2 Yx+a=a-x.

38 x-20-Vx-a=2
4 x+\F-x=a.
5 VP raxr-2a =x+1.
6 H+1-Vd=a

§8. T'padiume posp’s3yBaHEA pPiBHAHD
3 mapaMeTpaMu

Jlicratn BuuepnHy imdopmaniio mpo KOKHMIA 3 mapa-
MerTpis npomixky (- o; o) mpu Ppoa’ssyBaHEL pIBHAHL 3
TapaMeTpaMM MOXKHA, BHMKOPHMCTOBYIOWH zpadiunuic memod.

Ha rpadiky BuaHO, IpU AKMX SHAYEHHAX HapaMerpa
piBHAHES Mae poss’smakm (i CKiNmbKHM), TP HAKUX — HE
Mae.

Merop, rpadiuHoro poss’sdyBaHHS DiBHSHL 3 Napamer-
paM¥ CKIAJaeThCA 3 TaKHMX eramis:

1. BraxopumMo 06JACT ZONYCTHMHUX 3HAYEHb HeBifomMoro
i mapamerpiB, IO BXOASTh AO PiBHAHHS.

2. Bupasaemo nmapamerp a AK (YHKNiO Bif X.

3. B cucremi koopgumar xOy 6yAyemo rpadix dymrmii
a=f(x) ana TEX sHaveHs X, ski BxogaTh Ao ONI3 masmoro
piBEAHESA.

4. BHaxoAMMO TOYKM NepeTMHY upsAMoi a=c¢, Ae ¢
HAJXKHTH TPOMIKKY (- 0; ) 3 rpadixom a=f(x).

MooxsmBi BANaAKA:

@) mpaMa a=c¢ He mepermmae rpadix Gymrmil
a=f(x). llpn nsoMy sHadenHi @ piBHAHHS PO3B’ASKiB He
Mae;
6) upsMa a =c meperuHac rpadik a=f(x). Topi Bu-
3gagacMo abemucH TOMOK MepeTHHY. [ IBOTO JOCTATHBO
poss’ssarn pisEsHEa @ = f (¥) BigHOCHO X.
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Man. 26

5. Bammeyemo BifmOBigB.

Ipuxaax 1. Posp’asatm pismsmma x° - |x -1 =a.

1. O6nacts gomycTMMHMX 3Ha4YeHb PiBHSAHHA npu Oyas-
AKOMY a (— ) ).

2, fxmo x>1, T0o a=x*-x+1; sxkmo x<1, T
a=x*-x+1.

3. B cucremi kooppunar xOa 6yayemo rpadikm dymkimii:
a=x*-x+1, xom x>1, ta a=2>+x-1, xom x<1.

B pesyabrari gicraemo rpadix pgamoro piemsmEs. Ha
man. 26 meii rpadix moKasaHO JKUPHOK JHHIE.

4. BHaXOAMMO TOYKM HEPeTHHY NpPAMOI @ =C, Ae € —
Gypp-sAxe pgificee uwmeno, 3 rpadixkom dymknii a = f (x).

Sxmo CE(—N;—%, TO OpAMa @ =C He IepeTHHAE

rpadix dymemii @ =% |x- 1. Orxe, mpm ae(_w;_g)

JlaHe DIBHSHHS pDO3B’A3KiB He Mae.
TIpsama u=c=—% Mae 3 rpadikoM piBHAHHS TLIBKE

oaRy cmiibHY Touky. Abcmmea miel ToukM JOpiBHIOE —% 5
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Orxe, mpu azAg JaHe DIBHAHES Mae eMEWA KOPiHbL
x=-3-

IlpaMaa=c¢, iec € (, % H l], neperuHae rpadik jaHOro
piBHSHEA B ABOX TOYKaX. Jins Toro, mob6 BHIHAYMTH X;
Ta X5 HOCTATHEO posB’ssaTH PDIBHAHHA @ = x*+x-1 Big-
HocHO X. JlicramemMo

-1-\5+4a -1+\5+4da
% 2 » Fg= 2 4

x =
5 3

Orxe, #AKIO @ € Sigs 1|, To piBHAHHA Mae [Ba

xopeni. Ilpama a=c¢, fie € € (1; + ), mepermHac rpadix

pIBHAHHS TAKOX Yy ABOX TOUKAX 3 abemucanm x,' Ta Xy,

x,! — wmemmmit KOpiHb piBHAHHS a=x?+x-1, mobro
A 1-\5+4a
B g

%, — Gimsmui xopiub PiBHAHEA a=x%-x+1, mobro
1+V-3+4a
e

Xy =

5. Bigmomixs: AKmO @ € (— o0 —%], TO JaHe DiBHAHHS
He Mae DO3B’ABKiB;

AKIO a=—é o xz—l'
4’ ar

5
AKIMO a € —Z;l,wo

_—1—‘15+4a ‘-1+‘l5+4a.
%= 2 y Xp= 2 H
axmo a € (13 + ), To
_—1—*15+4a _1+V-3+4a
X = 2 y Xp= 2 .
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a

a
-9: -4
8
T h 1
] a
L i
0| :15 x 0] 2 4 X
o (SR 1 FeRT R I G Lt
li -1
Man. 27 Man. 28

Iipukaan 2. Posp’ssatn pismsmms Vx - a = 2% — 1.
Posp’asamms. Baysaskumo, mo mpm x 2—;- ne piBEAHHES
MOX@(HA 3aMIHMTH Ha PpiBHOCHMJIbHE:
x-a=@2x-1%
Bupasumo @ wepes x:
a=-4x+6x-1.
Tlobyayemo rpadix oymknii @ =-4x* +5x -1 i Bugi-
mamo Ty #oro wacTuHy, JAe xz% (Man. 27). Ilpsma

a=c, fie C€ (— @; %), nepernHae rpadik obysknii (*) B

opmi# Touni ¢, sika Mae abemucy x', mo AopiBHoe GimbmomMy
Kopemio piBHaEHA — 4% + 6x-1-a=0.

IlpaMa a=c, ge c € l:% 3 %), neperuHae rpadik GyHK-
uii (*) B gBox Toukax 3 abemucamm X, Ta X, 8ki
JIOPIBHIOIOTE KOpeHAM piBHAHEA —4x* +5x-1-a=0.

9 5
SAxmo a=E, TO x|=x,=~s—.

Ilpama a =¢, ge ce(lls; +auj. He mepermHae rpadik

¢ynxnii (*). Orxe, B mpoMy BHNagxy piBHSAHHS He Mae
poss’saKiB.
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Bi ¥ 1 5+9 —16a
immosias: sAKmoO @ € [— 2) TO r:—‘g—;

munoael'fg R L 2%, iR T 1A
2’ 16) 3.2 8 k

9 Sk
SKIIO @ € |73+ ), TO posn'dais Hemae.

Tpuxnax 3. Poss’szaré piBHAHES Vax - =a+1.

Poar’szamas. AHATI3YIOYM JaHe DIBHAHESA, 3’SICOBYEMO,
mo x € [0; 4], rpadik nBoro piBHAHES MiCTHTHCH He HMMCIE
Bix mpamoi @ =-1, ockimekm @ +120, To Mix HpAMUME
x=0ma x=4.

Tlepersopumo gane pisHamms. Jlicramemo

{f-u+(a+1)2=0, ]

a+120,
{(x—2)2+(a+1)2=4, *
a2-1.

CrcreMa (*) Bupakae PIBHSHHA KoOJa 3 IEHTPOM Y
rouni (2; —1) i pagiycom, mo popismioe 2 (man. 28).

Tlpu @ € (—o; —1) Ta @ € (1; ») pisEaEAEs po3s’Askis
me mae. Ilpm ¢ € [-1; 1] npamMa @ =c nepermmae rpadix
piBHAHES y MABOX TOYKax. AfcnucH IMX TOYOK JIeTKO
amaditan 5 pismsEEa X% - 4x + @ +1)2=0;

%, =2+V3-0a%-2a, x,=2-V3-a%?-2a.

Bignosins: axmo a € (—«; -1) Ta a € (1; ®), T
piBHAHEA He Ma€ DO3B’fA3KiB;
axmo a € [-1; 1], To

x1_3=2:t‘137az—2a.
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§9. Posr’a3ysamns HepiBHOCTeH
1-ro cremeHs 3 mapamerpamMu

Hepisnocmamu 3 napamempami HA3UBAIOMLCA HeEPI6-
nocmi eudy F(x, a,, oy, ..., 0,)S 0, de x — nesidoxe
Hucno, AKe 3IHAXO0UMO, @ Oy, Olgy -ee 5 O, — 3MIHHI napa-
Mempu.

Posp’sisysaHHS TaKMX HepiBHOCTel 3anexuTh Bif ZO-
MyCTAMYX ‘SHAYEHb NAPAMETPIB O, Olyy eee 5 O

Tlpn posp’scyBanHi HepiBHOCTell 3 mapaMeTpaMu OGJIACTH
aMiEm napamerpie moxce Gyrm sagaHoo. Slkmo mHe Bkasami
NPOMIXKW 3MiHM NapaMeTpiB, TO BBAXAEThCH, IO Napa-
MeTpH MOXyTh HabyBaTh ycix sHadeHb, IpM AKMX QYHKOia
F(x, o, 0, ... ,0,) Mae amicr.

Ipuxaan 1. Posp’sisate HepiBHicTH

m*-1)x>m?>-m
BifHOCHO X.

Posw’ssamna. Posrasmemo yci mMosxmsi sumamecnm:

a) mexa#t m*—1> 0, Tobro m <-1, abo m > 1. Ilogi-
muBmm ofupsi wactwEM HepiBHocri Ha m® -1, pmicramemo

>-2_.
m+1 <
6) mexaih m*-1<0, Tobro -1 <m <1. Ilogims-
mu ofuaBi wacTMHM HepiBHocti Ha m’ -1, gicramemo
_m .
m+1’

68) mexaht m =1. Hepismicrs nabepe Burnagy Ox > 0.
Iis HepiBmicTs He Mae poaB’AsKiB;

2) mexait m =-1. Hepismicts nabepe Burasgy Ox > 2.
HepiBmicTh He Mae pO3B’A3KiB.

Omsxe, sameskHO Bij 3HaYeHb mapaMerpa m HepiBHiCTB
Mae Taki posB’asKu:

* xoma m>1 abo m<-1, x > ':1;
m

« xoma -1<m<1, x < 3
m+1
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. xoma m=+1, HepismicTs He Mae poaB’saKiBv
Tipukxan 2. Poss’ssarm mepismicTs

1 Y= -38x+5
P Sy T o
BigHOCHO X.
Poap’sizamms. O6MacTh JOMYCTHMYUX SHAYEHDL HEBiZOMOro
i napamerpa @ #0, ¥ — OGypgp-ike GHCJIO.
IlepeneceMo yci WleHM HepiBHOCTI B JiBY HacTHHY.
Ilicnsi ImepeTBOPeHHS MaeMo

©-49)x-(B-40) o g6,

24a
9-4a 3-4a
2 7 240
PoaryissHeMO TPM BHIAJKH.
9-4a _ 219 .
a) 24a 0, mobro a = 1 TlepeBipkoo  IepeKo-

HyeMocsi B TOMY, IIO Ip¥ & = % HepiBHICTE BUKOHYETHCA

ana Gyfb-sIKOro SHAYEHHS X.

0) flxmo 242> 0, xobro 0<a<$, o, nommms-
; T
.mm obugsi wacrumum HepiBmocTi A o =, AlcTamemo
8-4a
Ok ot o
g,

9-4a ¢ 9
8) Slxmo 24 <0,’r06'roa<01a>4,'ronpn

9-4a
Ainemmi ma —ou = picTacMo HepiBHICTE IPOTHNEKHOTO 3MiC-

3-4a
D% < s
R 9-4a
Z . 9 3-4a
Bigmosigs: xom 0<a <., X > 9—4a-;
KON a=%, x — OGyap-Ake YHCIO;

9 3-4a
xo:ma<0,a>4,wo:c<9_4a.
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[image: image142.jpg]PiBHANNR, HEDIBHOCTI M4 CUCMEMU DI6HANb 3 NAPaMemMpaNL
Bnpasu
Poss’ssatu HepiBHOCTI:
1 (myl)x <bm.
2 mx-1)>x-2.
g X, 1+8r x+2

m 2 4m
4 2.a:~5_:|c+’lS 3x—2m.
m-1 3 2(m-1)

§10. Posp’ssysanna HepiBHOCTeH
2-r0 cTemens 3 NapaMeTpaMmk
Tlpuxaax 1. Posp’ssats HepiBmicTh
ax*-2@-1)x+a+2<0
BifHOCHO 3MiHHOI X.
Posw’ssamna. PoarnsEemo Taki BHmagxu.

1. a=0. Hepiemicts mabepe murasgy 0%c+ 2x +2 <O,
TobTO0 X < -1.

2. a#0. BnalieMo AuCKpUMiHAHT JiBOI YacCTMHM He-
piBHOCTI:

D=4@-1)*-4a@+2)=4@*-2a+1-a%-2a)=

=(-4a+1)-4=4(1 - 4a).
) {D<O, {—4a+1<0, a8 % g
a <0.

CucremMa HecymicHa, TOGTO TakuMii BHIAJOK BHKJIO-
uaeTses.

% {D<o, Togi {—4n+1<0,

a<0, ™R a<o0,

’ 1
a>0. a>0, BELEH, (G2 g

HepiBHicTh He Mae poaB’sakis.

.
6) { % rom {27%°
a <0.
Cucrema mecymicma. Orike, Taxkmit BMEIAJOK TeX BH-
KJIOYaEThCH.
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[image: image143.jpg]Pignanns, Hepisnocmi ma cucmemi pisusns 3 napaMempary
2. Tlpm AKMX SHaYeHHAX @ HepiBHiCTH

ax®+2ax+0,5>0
BHKOHYeTheA Ha Beill wmenosilk oci?
3. Ilpn saxomy nizoMy k HepiBHiCTH
xX*-2@k-1)x+15k* -2 -T7>0
chpaBpKyeTbes Aas Oyap-axoro aidicHoro x?
4, 3maliTh Bei 3HAYEHHA @, ANA AKAX HepiBHICTH
(@+4)2*-2ax+2a-6<0
BHKOHYETbCA JJIA Beix JilicHMX 3HA9eHb X.
5. BmaliTm Taki 3HAYEHHA @, JIA AKHAX HepiBHICTH
@-3)x*-2ax+3a-6>0
BAKOHYEThCH IPHM BCiX B3HAYEHHAX O.
6. Bmaiitm Bci sHaYeHHA @, AN AKMX HepiBHICTH
@-Dx*-@+1)x+a+1>0
BUKOHYETBCH NPH BCiX JiliCHMX 3HAYEHHAX X.

7. Posp’ssata mepismicts X°+ax +a > 0.

§11. Mocnmiaxenns piBHAHB
2-ro cremeHs 3 mapaMeTpaMu

JlocnipkeRnsa poss’AsyBaHHsS pIBHAHb 3 NAapaMeTpaMy
JIONTEHO IIPOBOJMTH 32 TAKOW CXEMOK0, NOSHAYMBINA JO-
6yTox kopeniB piemsmEs ax’ + bx + ¢ =0, cymy xopemin i
JMckpuMiHaBT BifnosigEo uwepes P, S i D:

1. Posp’ssywouu mepisricts D < 0, a’scyemo, mpu sKux
sHAYeHHAX MapaMerpa DIBHAHHA He Mae JIHCHAX KOpEHIiBj;
immi sHaueHHs napamerpa, Tobro Ti, mpm skmx D20,
HASMBATAMEMO JONYCTHMAMH 3HATCHHAMH.

2. Poss’sayioun mepismicts P < 0, 3’sicyemo, Ipu AKAX
oHAYEHHSX NapaMeTpa piBHAHHS Mae KODeHi PisHAX 3HAKIB.
3sicH po6MMO BHCHOBOK, IPH AKHMX JONYCTHMMX 3HAUYEHHAX
napamMerpa MaTMMe Micme Hepismicte P > 0.

3. Posp’sizyioun mepismicts S < 0, 8’acyemo, mpu SKHMX
JIOyCTMMMX 3HAYEHHSX IapaMeTpa CyMa KODeHIiB € Bif’-
C€MHMM 4YHCJIOM. BBifjcHm po6MMO BHMCHOBOK, IpH SKHX JO-
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[image: image144.jpg]Pisnanns, nepisnocmi ma_Cucmesu pieHAWb 3 NGPAXEMPANU

_1

a){D o, Toai 3 =4 spigkn a=%. .
a>0,

HepiBricts He Mae posB’siaKiB.

2§

9) D0, Toni -4a+1>0, 46, 163> amigen
CEAE a < 0,
3

a<0,
a<0.
Ockinbkn KOpeHi piBHAHES ax-2@-Dx+a+2=0
a-1+\V1-4a ¥
e e s S Taki poss'saKm HepiB-
HOCT:

>a—1+‘11—4a a-1-V1-4a
=== —=—— ma x < ‘——T—’.

a

>0, a >0 <
Po38’a30K HepiBHOCTI:

—Vi-4a a-1+V1-4da
a LA a T

1
o {D>0, B [a<4, e

a-1+V1-4a

Bigmosims: ko ¢<0, 0o X > —— -~ ™
a-1-V1-4a
x<’—a/;

KOJH 0<a<%, TO

a-1-V1-4a = a-1+V1-4a
a e a 2

xoma a=0, T0o x<-13

Ko az%‘, TO pO3B’A3KiB HeMae.

Bnpaeu
1. Ilpu Axux SHAYEHHAX k mepiBHicTB
P-(k-3)x-k+6>0
crpaB/pKyeThCH TIPH BCIX pificHUX SHAYEHHAX x?
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[image: image145.jpg]PisHanns, Heplsnocmi ma_cucmexu DiGHSHb 3 NAPANEMPANU

UyCTMMMX BHaYeHHSX NapaMeTpa MaTWMe Miclle HepiBHiCTH
S>0.

4. Oxpemo JociipKkyeMo yci rpaHWYHI SHAYEHHA IPO-

Ilpuxaax 1. Spalith Bci 3HaveHHA napameTpa @, IpH
AKMX KOpeHi piBHAHHS

@-2)x"+2(2a-8)x+5a-6=0
aidicei i BuUsHAWATH IX 3HAKH.
Posn’asanna. PosrianeMo MOMIHBI BHIAJKH.
1. a=2. Togi 2(4-3)x+10-6=0, 3Bigkm x=-2.

2. a#2. Top
-2 +3+V4a®>—12a +9 - (a - 2) (5a - 6)
2= a-2 4
=2 -2a+3+V-a’+4a-3
a-2 3

8. D<O0, ro6ro —a*+4a-3<0, sBigka a>3 Ta
a<1. PieEAHAS He Mae MifiCHMX KOpeHiB.

4. D=0, Tobro —a*+4a-38=0, seigk; @, =3 ma
a,=1. Pisasmna Mae jBa pisHi gilicHi kopemi. BHaxomumo
ix, mijcTaBaMouM B pPIBHSAHHS sHal/leHi GHaUeHHA mnapa-
mMerpa @.

Komu a=38, x,=x,=-8; xom a=1, x,/ =xy =-1.

5. D>0, Tobro mpu 1<a@g <2, 2<a <3, pisEasEEa
Mae JiBa pisHMX KopeHi:

_-2a+8-V-a"+43-38 N-o?+da—

=

R e et
—2a+3+‘]—a’+4a—3
R T R L

JNocnimxyemo sHAWAEHI KOpeHI Ha 3HaK. 3amMImeMo
piBHAHEA Yy BATASAL
o Zu 3, ,5-6

v Al




[image: image146.jpg]PigHANNA, nepignocmi ma cucmexu pisusny 3 napamempamu
Ba Teopemoro Biera sHaxoammo

5a -6
P= —2asb
xlx2 a3

8= 2 +ay =—2—(‘12L__2—3).

Busmauumo, npu sAKkuXx 3sHavemHsx a P>0, P<O0,
P=0, S>>0, §<0, S=0.

_ba-6

a) P = =5

>0npnu>2'ma<g;

P<0 mpu g<u<2; P=0 mpu a=

6) s:-z‘@“—;a2 > 0 upm g
i
a>2 ma a<%; S=0 npn a=g’.
ITobyayeMo 4mcioBY NpAMY AJAA NapaMerpa 4 Ta 3a-
ITPUXYEMO Ty dacTuHY npsiMoi, ge D < 0, Tobro wacrmmy,
fika He BXOAWTh A0 obnacTi BM3HAYEHHS. 3asHAYMMO Ha
MamoEKy 29 smaku P i S Ha YTBOpeHMX NpOMiMKax.

oo

<a<2 S<O0 mpm

Man. 29

Tenep npoBefieMO ROCTIZKEHHA KODeHIB DIBHAHHS Ha
BHAK.

a) Sikmo 1<a<g1-a 2<a<38, 10 x,<0, x,<0.
e 0, /> ks
6) meo§<a<§,-mxl<0. 2, > 0, |z;| > x|
Samo S <a <2 0, %> 0, ) <
8) xmo 5 <a<2 10 %<0, x>0, ] < |-
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[image: image147.jpg]Pisnanns, nepisnocmi ma_cucmeny pisnany 3 napaxempaxu.

Bpo6MMO BUCHOBOK MIOAO IPARMYHMX TOUOK G; =
3
3

6

5’

a, =
2) Slxmpo a=g ; T P=x%,=0. Beizen x,=0, are

ToAl 3 paHime 3sHalifeHOro cHiBBigHOMeHHES

2a-3

S=x +x,=— s

sHaxopuMo x; =— 1,5.

d) SAxmo a=g, TO X; +X,=0, sBigxm x; =-x, i ai

_26 3EaxoMUMO X, = 3, To6TO mpH

CHIBBiHOMEHAA XX, =
-8 x,=3.
Bignosixs: xomu @ <1, gilicaMx kopeHiB Hemae.

Kom a=1, x, =x,=-1.

Komn 1<a<§

5’ %, <0, x,<0.

Komu a= g %,=0, x,=-1,5.
Ko;mg a<g,x1<0, 2550/ x| =)
Komu a= g.x, B, x,=- 3.
Eo:mg <a<2, x,<0, 1,>0, x| <|r).
Kom a=2, x,=-2.

Konu 2<a<38, x, <0, x,<0.

Kom a=3, x;=x,=-3.
Komna > 3, pilicamx kopeHis HeMae.

Bnpaeu

BHaliTH BCi SHAYEHHSA IapaMeTpa G, IPH SKMX KOPeHL
piBHARL xidicHi uwucna, i BHsHAUMTH iX 3EaKuH:

1L *-2@-1)x+@2a+1)=0.
2 (@-3)x*-2Ba-4)x+Ta-6=0.
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[image: image148.jpg]PigHANNA, HePISHOCMI MG CUCTMEMU DIBHAND 3 NAPAMEMPIMU
3. 3ax*-2@Ba-2)x+8(@-1)=0,
4. @-2)x*-2ax+(2a-38)=0.

§12. Poss’ssyBaHHA ippamioHaJBHAX
HepiBHOETell 3 mapameTpaMu

Tpuxaan, Poss’sizatu HepiBmicTs x —a > Vx+a.
Posp’asasna, Jlana HepiBHicTs piBHOCHIBHA CHCTeMi

x+a20,
x—a>0, abo
(x-aP>x+a,

x>-a,
x> a, *)
P -2a+1)x+a®-a>0.

BHalileMo AWMCKPUMIHAHT KBaJ[PaTHOrO TpWYJIEHA JBOL
TACTMHM OCTAHHBOI HEpIBHOCTI cHMCTeMH:

D=@2a+1)-4@*-a)=8+1.
Poar/ifHEMO TpH BHUIAJKH.
1. Komu D<0, robro 8a+1<0, a<—%, TO TpeTs

HepiBHICTH CHCTeMM CIpaBIKyeThCs Ipw Gyap-akux AificHAX
SHAYEHHAX X.

Omxe, posB’sIOK CHCTEMM MATHMe BHMIVIAJ X 2 — @.
2. Slxmo D=0, To6ro 8a+1=0, a:——é, TO Tpers

HepiBHICTh CMCTEeMH CHpaBKyeTbes s Gyap-sxmx midicrux
sHAYeHb X, KpiM 3HAYEHHS, IO AOPIiBHIOE KOPEHIO KBaj-

paTHOro TPHUJIEHA IPH G = —% . BHAXO/MMO e 3HaYEeHHS:

Orxe, B IBOMY BHIaJKy posp’sfsok cucremu Gyxe maru
BATAALK
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[image: image149.jpg]Pisnanns, nepienocmi ma_cucmemi pisnany 3 napaMempami

3. D> 0, 1obro 8a +1> 0, a>—%. Ockinpxn xopemi
KBajpaTHOTO TpUYNeHa X° - (2@ + 1) x +a® - a gopiBmo0OTH

_2a+1+VBa+1
IS 2 ’

TO poaB’sizok cucremn (*) mabepe BUrAAKY

x>a, x<2a+1~ 8a + 1
22+1+V8a+1 2 s

2 ’
B nromy Bumagky HeoGXifHO POSIISHYTHM ABA BHIAKH:
a) Bexal -g<e< 0, Tozi —a > a. 3’acyemo BigHOCHE

21>

PosMileHHA Ha 4MCJOBiM npsmili ToYok, mo 306paskaoTh
qucaa

2a+1-Y8a+1 22+1+V8a+1
—a, 9 Ta 2 .

Jlerxo moBecTH, mo M;;‘Q‘l‘l

> —a, ocKiIbKE ma
HepiBHiCTh 3BOogMTECA O piBHOCHMBHOI 4a +1 > \8a + 1 3

fAKA CHpaBRKYEThCA HPH —%<a<0.

Omxe, sxmo —% <a <0, maemo (man. 30):

%474 2217

-a 2a+1-VBa+1 2a+1+\Ba¥1
o BT i T

Man. 30

20+1-\8a+1
e R e e e

2a+1+\8a+1
X B e

6) mexa#t a20. B npomy Bunmaaky a - a.
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[image: image150.jpg]Pisnanns, nepianocmi ma_cucmexu_pieHsib 3 napaMempau

BusHAYMBIIM BiHOCHE POSMIIEHHA Ha THCJOBiK i
VBa + 1

TOYOK, WO ao&pa:xyw’ra auena a, g%— Ta
2a+1+‘J§ ,axnﬁueuo
2a+1—\18a+1 2 2a+1+V8a+1
3 a < 3 :

Tomi picramemo Taxuit poss’ssox cueremu (man. 31):

9 L7

2a+1-VBa*1 5  2a+1+VBa*1
2 F]

Max. 31
= 2a+1+V8a+1
S gerg = A

Bimmosins: xom a <-3, ¥2-a;

= onlo-
-
o

Ko @ =-7g, 7sx<§, x>%;

®

KO —%<a<0,

I o 2a+17208a+1 St 2n+1+2\18a+1_,
m,m,,zo‘x>20+#l+2f Ba+1

Bnpaeu
Posp’AsaTd HepiBHOCTI:
1. aVx+1 < 1. 8 Va’+x* > x+a-1.
2 @+DV2-x<1. 4 x+4a>5ax.
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[image: image151.jpg]Pospin V R
Ilepersopenns aJrefGpaiuamx BHpasis
§1. Apudpmvernune 3HAUCHHHA KOPEHA

IIlo6 yTOYHMTA 3aCTOCYBAHHS CHMBOJY ':I;, POBIIISTHEMO
NOHATTS apA(pMeTHYHOIO 3HAYEHHS KOpDEeHSH.

Apugpmemusinum xopenem n-20 Cmenens 3 Heeid eMHoOz0
Yucra a Hasueacmvca Heeid'emne uucro b, dra axozo
b =a.

Hanpuxnaz, Jfﬁ, a\[l_, “flg, .iﬁ MaloTh BiAUOBiAHO
Taki apupmMermami smavemma: 5, 1, 2, 0, a gaa V1 Ta

F27 ne icaye apmpue'nmm 3HAYEHD.

Jaxi camBosnomM ‘[— Jie n — TapHe HATypaJbHe YHCJIO0
Ta a >0, mosHAaYMMO apudMeTHYHE 3HAYEHHS KOPeHS, a
KO N — HemapHe HATypaJbHe 4HCI0 Ta ¢ — Gyab-Ake
Ai¥icHe 4YMCIO, TO IUM CAMUM CHMBOJIOM ""E TIOBHATMMO
emuHe Ji¥icHe 3Ha4YeHHA KopeHs (apudmerwume jua a =20
Ta HeapudmermuHe Aas a < 0).

Hanpuinaj, BHAacHiok Takoi JOMOBIEHOCT V81 =9,

P 3
Vi6 =2, 27=-3.
2
Teopema. Ilpn Gyas-sixomy marypamsroMy n Va™" = |a].
Jlosenenns. Sikmo a =0, reopema oueBmzma. Hexai
2

a#0. Toxi MEOkMHA Bcix AIMCHMX 3HAYEHB \EE cKJa-

JAAeTbCs 3 JABOX 4YHCeN: 4 Ta —a. O;me 3 4YmceJ JAOAATHE

(apudmMervune), Apyre — Big'emue (HeapudMerwune).
fxmo a > 0, To apudMEeTHIHAM BHAYEHHSM KODEHA €

2
a. Tomy B mpomy sumagxy Ve =a=|d.
fxkmo a <0, To apudMEeTHIHMM 3HAYEHHAM KODEHA €

2
—a. Touy Vo™ =-a=la|.
TakumM umHOM, JAOBEAeHO, IO B ycix BHmagkax (koam

4=0, >0, a<0) Na® =|a}.
Hpmieaax 1. V2 - V3 )2 =[2- V8 [=2 3.
Mpaxaax 2. “1(1—‘5)‘:]1—{2'1:\15»1.
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[image: image152.jpg]Iepemaopenna_arzebpaivnux eupasia

Hpuxaax 3.
(i
2a-7, sxmo a 2 5,
ea-702=[2a-1 = 4
-2+ 7, axkmo a < 2-

Ilpmknax 4. CropoctuTH BHpas
A=x+1+Vx2-6x+9 + Vx® + 10x + 25.

Pose’azammsn, Bupas A BhsHaueHmil Ans BCix AiMcHMX
B3HAYeHb X, OCKLIBKHA

x*-6x+9=(x-3%20 ma
2 +10x +25=(x+57>0.
Tlepersopioemo iforo:
A=x+1+Vx-372 +Vx +5) =
=x+1+—-8+|x+5

Ha wgmcnosilf mpamili BigxsajeMo Ti 3HAYeHHS X, OPH AKUX
x-83=0ma x+5=0 i posrigHemMo BHpas A Ha KOXKHOMY
3 YTBOpEHHMX NpOMiXKKiB sHakocrajzocri (man. 32).

i oL "

-5 3
Man. 32

a) fxmo x<-5, T0
A=x+1-x+8-2-6=-x-1;

6) sxmo -5<x<3, To
A=x+1-x+83+x+5=x+9;

6) akmo x>3, o A=x+1+x-3+x+5=8x+3.

-x-1, axmo x<-5,
Bimmosigs: A={x+9, akmo -5<x<3,
3x + 3, axmo x> 3.
Ipuxxan 5. CopoctaT: BHpas
Al Vatx-Va-x
T Vat+tx+Va-x
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[image: image153.jpg]Iepemeopenns ansepaivnux eupasie

BAs x=%, akmo a>0, b — O6yapsuxe pgilicre
amcITo.

Posp’szamns. Ilepersopumo aammit Bupas:

," 2ab _" 2ab
_Na+x-Va-x _ el - Y A

Va+x+Va-x \la+ 2ab +\la~ 2ab
b+l

b +1
[a_ Aze=
_Vpre1 B+U-NpEe1 b-U  pr1]-p-1
L T p+1+lp-1"
a a 2
oyl e

Ha umcnosii npami# mnosmaummo smawenms b, mnpum
akux b+1=0 ma b-1=0, robro b=-1 ma b=1. Poar-
JIAHEMO BUpa3 A Ha KOKHOMY 3 YTBOPEHAX NPOMDXKIB
amakocrasocti (mMam. 33).

AN T

-1 1
Man. 38

a) akmo b<-1, To

S =0 L E0E i s T
A_~b—1—b+1 b’
6) sxmo -1<x<1, To
_b+1+b-1 _
S e

8) sxkmo b>1, To

PERc ke o B
b+1+b-1 b°
b, axmo |b <1,
Bigmorins: %' o> 1. :
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[image: image154.jpg]Iepemsopenns anzeSpainnux upasis

Tpuxxan 6. Cupoctutn Bupas A = M, KOTH
. x-Nx*-1
¢ 1% b
1_2[J5+*E]' axmo a>0, b>0.
Posp’ssanns, Ockimpkn @ >0 ra b>0, T0
Sl £+i _a+b
2% " Va) " 2ab "
Topi
+b2 2
a T a-b;
20 (2*1?») 1 zb\jiﬂbl
A= < X
u+b_'\'a+bz_ a+b _ \@-b®
2 \ab [ﬂab] o2 4ab
_ _2bla-t|
a+b-la-4°

Posr/iTHEMO [JBa BHIAJKH:

a) sxmo a=2b, o a-b20 ra
_ _2@-b _2b@a-b _, ,
a+b-(@-b) 2b 5

6) sxkmo a <b, To a-b<0 ra
-2b(k-a) _ 26(b-a _b®-09
a+b-(b-a 2a a ¥
a-b, axmo a2b,
Bimmosime: A=1{b (b -a)
a

A=

, Axmo a <b.

Bnpasu
CmpocTuTi BHpas:

1. Va?+6a+9 +Va2-6a +9.
2 a®+1

—_——————, #xmo a#0.
." 2_12
a (_“a ]+1

2a
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[image: image155.jpg]IMepemaopenns_anzeGpaiunux supasie

Ipuxaay 2. CnpocruTn BHpas V19 - 270.

Posp’azamma, Sanumenmo umcno T0 y Burasgi xobyTky
BOX umMcen, cymMa skux popisHoe 19. Taxumu yucaamMu
¢ 14 i 5. Omxe, sacrocysaBmm dopuyay (**), aicramemo

V19-2V70 =\14 +5-2 V14 -5 = V14 - 5.
Bimuonims: V14 — V5.
Tlpuxaax 3. CunpocruTn BHpas
Vi + V16 - V4 - \15.
Pos’szamms. V4+ V15 — VA —\15 =

\’s+2 15 \lsfz‘lﬁ =
2 2 <.

_ B+ BB 28 _

2 6'2=

Bimmosixs:
Tpuxaax 4. Copocrut BuMpas

A=V13+30V2+V0+42 .

Posp’azanmma. Y13 + 30 2+V0+2V8 =
-Vi3+30V2+ 8 +1 = V183+30V3+22 =
- Vi3+30(V2 +1) = V43+302 =

= V43 +2 V250 = V25 + V18 = 5 + 3 \2.
Bixnosizs: 5 + 3 V2.

Bnrpasu
CnpoctuTi BHpasu:

1. V5+246.
2 V942,
3. \T+is.
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[image: image156.jpg]Iepemeopenns_axzeGpaiunux supasis

a-b
AN a>0, a#b. *
B
1 1 N 1 i
4 (*Ixfl i \lx+1J'(‘lx—1 ‘Ix+1]
2

Ans a=a2zbbz, axmo a>0, b>0, a#b, a+-b.

5 Vx+2Vc-1 +Vx-2vr -1 , AKmMo 1<x<2.
1 1

!m‘v-.t)i+(m7x)E _ 2mn
° Tigan s n |

1
(m + x)* —(m - x)*

(m >0, n>0).

§2. IlepeTBOPEHHA CKJIACHMX PAJUKAJIB

Bupasu eudy ‘JA + VB nasueawmbcs cxradenumu xead-
pamuumu paduxaramu (KOPEHAMU ).
Jlns mepeTBOpeHHA KOPHMCTYIOThCH (hOpMYJIO0

Ui - \/A‘“’;‘“—“" s VA*-";E,

me A>0, B>0 ta A2-B>0.

Il c¢opmyna copomye CKIafeHMi pajMKaid, AKIIO
A% ~ B — noummit xsagpar, ane B OBOMY BUIAZKY 3pydHimme
KOPMCTYBATHCS NPOCTIIMMM OYeBMAHMMM (OpPMyJIaMuU:

Na+b+2ab =a + b, *
Va+b-2ab =Na - B |, ae 20, b>0. (*)
Tpueaax 1. Crnpocruts Bupas «hs+2‘f43.

Posw’szamnus. I[[o6 sacrocysarn dopmyary (*), sammmemo
uncno 45 y suraagi ZobyTKy XBOX WHMCeN, CyMa SKHMX
AopisEoe 18. Takmmm uwuciamm e¢ 15 ma 3 (15- 3 =45,

16+ 3 =18).
Omrxe,
V18 +2 V46 =V16+3+216-8 = Vi5 +B.
Bimmosims: V16 + V3.
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[image: image157.jpg]Ilepemeopenns arzeGpaivnux eupasie
Posp’sasamnn. Bupas A icaye Ha MEOXMEHI JificHMX
aucen, koom a >0, x20, a#x.
BHaKoHAEMO NEPETBOPeHHT

_ (a-Vx)(Ma+Vx) _
N —Vx

Va (V& + N ) (V& - Vax + Ne) i
‘\IE(‘\[a_+ “/:E)
=‘IE+‘J;—(‘\fa—2—2 ax + W):
=g +¥% —Va +2 Vax - Ve =2 Vax.

4
Bimmosims: A=2 Vax, sxmo a>0, x20, a#x.
Tlpuxaan 2. JloBectr, mo Koam

1o asatel
a b ¢ a+b+c’
— E1N L b 4 Ze n —

Pzl bz.ul 2l a2l pPl | o201’

uire pozarme umeao Ta a#0, b0, c#0.
Poss’asanma. Ilepersopumo aammit Bmpas:
o A 1 _p atb a+b
ettt e Taitge 6 c@rbie,.

(a+b) (ac + be + ¢ + ab) 0
abc (@ +b+c) 4

@+bd@+c)b+o) _
abe (@+b+c¢)

Beigcn
@+b)(b+c)(c+a)=0. )
Hexaii, sanpnkaazg, a +b=0, abo a =-b. Toxi cmis-
BigHOmMEHAA
1 1 Tasi 1
) 2 i 2l T garl  pnid 2kl
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[image: image158.jpg]Iepemaopenns anzeSpaivnux eupasis

158

4 6-2+5. .

VT4 -2 2.
\17-4Vo+45.
5 -B-v29- 12 .

1 )
—t -
V7-2d +1 VT+24 -1

10. 2V3+\5-Vis + Vs .

11, (9\15+2J’+’W’+‘l”) W -3 .

«l:?+«)11+sd§-~15+2~l'
T+«16+2 6 — 7+ 2 V10

© ®» N @

2418 2. Y
Z V25  E-Nz-B)
44T 4-\7

Ry A Yy

JoBecT pisHOCTi:

15 V8+2VI0+2% +Va-2Vi0+26 -
=2 (6 +1).

\3-22 322

= =2

16 =~
Vi7-12v2 V17+122

§3. Torommi mepersopenHA
anrefpaiuauMx BHpasis

Mpuxaax 1. Cupocrutn BHpas
‘JE+‘IE




[image: image159.jpg]Iepemsopenns_anzeGpaiwnux eupasis

. 1 1 4
TIepeTBOPIOETHCA HA TOTOMKHICTH ol T g2an » SOCKIMIBKH
20l = _ p2al
ABasoridHO JOBOASATHCA BHOAAKHM, Koou b =-—c¢ abo
¢ =~ a. [loBeflecHHA He 3MIiHIOEThCH, : KIO HYJIO JAOPIBHIOIOTH

OAHOYACHO JBAa CHIBMHOMEHHMKHM pisHocTi (*). PiBmicTs mysio
OAHOYACHO TPLOX CHIBMHOXHMKIB (¥) HeMOIMBa, OCKiMTbKH

me Moxke OyTH TiNBKHM TOZI, KOMA @ = =0, a me
CyIepeuuTh YMOBi.
Tlpuxaax 3. CnpocruTn Bupas
1 1
@'+a)(x+a) -b' 2", *)
KoM
T SRS T
x=gh™ (am ), (4%

axkmo a >0, b>0.
Poas’sizanus. Ilepersopioemo Bupas (*):

1 1
1 - 1 »
A=(l+%)(x+a)"—£=x+a(x+a) f%n=

x b xa
i 1

(ta)y® . 2
xa (7Y

Jlany piemicrs (**) sammmemo y Buraspi
n

LS T 1
x=ab™ (am _ pl

aBigkm
n n o n_ n_ n

2™ — xb™ = g™y xg™l = xb™ 4 ab‘m;
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[image: image160.jpg]Iepemsopenns aazeGpaivnux supasie
o il
n n n
xa;”_‘=b;”v'(x+a)' b;*I:li L Lxliag
5 x+a ml
(x+a) "
IligcraBnaioan B A, MaeMmo:
nil 1 nel 1 a1
I o) ®l R ssayt  2txeg)t
Tl [ il =
x5
il 1 il
- (x+rte)" L E+e)" _
xa 1
x-x"a
Bigmosigs: 0.
Bnpasu:
CupocTuTH BHpasH:
Ve +1 oy
Tk txrVx  2-x
_1 2
g AT e e el
g ! 5 2 xP-4x+3°
#®*-8xc % 32— 28
(Va ++b )? - 4b . a+9b+6r

@-b: [‘/—4,3\/—] 1

4(\I—+4 Y+ (Nm - ‘I—) 1

2m-n) i ik
1 a+1J
& [‘]E+‘Ia+1 Vo -Ya-1 gt a-1/"
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[image: image161.jpg]epemsopenis_anzeGpaiunux eupasis

ToEL
R T L 5
6. 3 1 1 3 |
x+x? 22+l
f‘fa_:’—l % % “fa_3+1
T + Ya| .|~ - a|-(@-a® )1
\a -1 Ya +1
a>0, a#1
8 Vx-a x—a ﬁ—l
Vx+a+Vr-a  Ve2_g?_x+a a? 2
x>a>0.

9 = l—x & Vi+x
% x Vi-2+x-1 VN+x-V1-xf

10. [ﬂ;“’@ = m][ﬁjf)z.

11 '\' x :('\Ew‘fxfaz Nx +Vx - a?

x-a e +Vx-a? Vo-Vx-a°)’

x>0, x>d

1 T
12 Ya-1_ ort . Na+1 2,
.1 1 " @-DVe+l-@+HVa-1
Va+1 Va-1

- —a”).

V2a +2Va’ - 0* ~Ya—b
a8 e e U<h =g
V2a -2 Va® - 02 +\a b

U2 2 a- Wk + VE-E.
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[image: image162.jpg]Ilepemeopennsa anzeGpaivnux eupasie

15. 2 +8x, x= ,‘N6+ - 8V‘f5‘—2.

1 1
16. (x'+a ) (x+a)"-b'x", xom
oo om Al
x =ab™! (a"’" - o) |, akmo a>0, b>0.

3pinsHuTHCA Bij ippanioBanbHOCTI B 3HaMEHHMKY ApoGy:

ot & iotia
S e
18, :

2 -8+
a
19'2+2+*J§+G'
a
20—t
1

21. “
%%
1
22, 7 . s
Vo - 6+ Vi

. Anrebpa 161




[image: image163.jpg]Poapin VI

.

Tloxasamxosi i norapnd)m-ml piBEAHEA
Ta HepiBHOCTL

§1. Posp’asyBaHHS NOKA3HWKOBHMX DIBHIHB

Haanpocmiwum noXa3HUKOEUM DIGHAHNS € DIGHAHHA
eudy a*=b, d¢ a>0 ma a=0. Ouesmgmo, mo NIpH
b<0 ne pisaHES kopemiB He Mae (B obmacri jificEux
wmcen), ockimbkm @ > 0 gns Beix gilicHMX 3sHAYeHb X.

a) Poss’siaxom pismsmus sugy a/® =1 (sa osmavemmsM
CTemeHsi 3 HYJLOBAM NokasHuKoM) Gyzme f(x)=0.

Tipuscnan 1. Poos’ssars pismsmms 5° YV 9-%=1

Pose’'szammns. 3a O3HAYCHHAM CTENEHA 3 HYJIBOBAM
NOKABHAKOM MAeMO:

4Vc-3-x=0, 4Vx-3 =x,

spigru x° - 16x + 48 = 0.

Posp’sayioun yTBOpeHe pIBHAHHS, [ICTAHEMO X
x, =12,

Bigmosias: ¥, =4, x,=12.

6) Poas’saskoM pismsHES Bufy a*=a" ¢ x=n.

Ouepupro, mo pisasans af ¥ = g®® pisnocunsEe pis-
aaEE | (X) =@ (X)-

Ipuxaan 2. Posp’ssarn pismsHHA

245 2417
82==7 = 0,25 - 128* -3,
Pose’szamns. Sanvmemo JaHe DiBHSHHA y BUIIAML
5.%5 7.2
9 -7 -9 x-3

Topi piBHAHHES
6x+25 _ Tx+119 _ 2
x—17 x—3
piBHOCHJIEHE JAHOMY.
Poap’asyioun yTBOpeHe PpIBHAHHS, 3HAXOZMMO, IO
x=10.
Bimmosins: 10.
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[image: image164.jpg]Ioxagnuiosi i nozapugaivni piensnns ma wepisnocmi

6) Slkmo xiBa TA NpaBa YACTEHM PpIBHAHES BUAY

a*=b me sBopATeCA Ao opmiei ocHOBA, TO 3 piBHOCTL
x*=b sa osHaweHHAM JorapupMa BmmMBae X = log, b.

Tipmicaan 3. Pose’sisatn pismsmma 32~ 1=5%-%,

Poar’ssamns. IposorapudmMysasmm o6uaBi yacTHaM pis-
HAHHA, XiCTaHEMO:

Ig3%-1-1g5 %
@x-1)1g3=(B8-x)lg5,
2x1g8+x1g5=381g5+1g3,
x(21g3+1g5)=31lg5+1g 3,

2 _3lg5+1g3
R slasiigs

.. 3lgb+lg3
Blaceles e s g5

Tpwicnan 4. Posn’ssarn pismsmms 8%~ % = 67 -1+ 12,
Posw’szanmsa. IlepexofumMo 0 PiBHOCHJIBHOTO pPiBHSHHS
x—8=(x"-Tx+12) log, 5, abo
x-8=(x-3)(x-4)log, 5,
asigxn abo x =3, abo (x-4)log; 5=1.
3Bpigen x=4 + T(Tg];?
Bimmorins: 3, 4 + log; 3.
Pipuanns Bugy
Aga™ ot A o™t h 4 4 @™ = M,

ne M, Ay, Ay, ...,A, a, m 1a ky ky, ..., k, — cram
BEJIMMMHH, PO3B’ABYIOTBCS BHHECEHHSAM 3a AYIKKH CIIIBHO-

= 4 +logg 3.

0 MHOKHMKa @™ 'Y, fe k, — mnalimemme 3 umcen
I L
Ipswnan 5. Poss’ssatn pisEsmEs

28 113 iga¥e=1 9,
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[image: image165.jpg]Ioxasnuxosi i nozapugmivni pienauns ma wepisnocmi
Tlogimvemyu ofuasi wacTuEm piBHAHES Ha 12, MaeMo

X 24:—&_32" 2

Pienanna eudy
Aoa“(’)+111 a"‘)+A2=O

wacmo Ha3UBaOMb MPUYREHHUMU NOKAIKUKOGUMU Di6-
HAHHAMU.

PiBHsEES 3a JonomMorow migcrasosky af @ = Y SBOAMTBCH
/0 KBaZpATHOrO pPiBHAHHS

AP +AY+A,=0.
Posp’asaBmm me piBHAHES, sHAadfeMO KopeHi y, Ta
Y- Tlicnst nporo poss’sisyBaHRS JaHOrO PiBHAHHSA 3BOJAUTHCH
pO3B’A3yBAHHS TAKWX ABOX PDiBHAHB:
@<y m o=y,
Tipuxnax 8. Pozs’szaté piBHSHHES
94:‘71:-:_ 7.g@F-=-2-1 =9
Poas’asanns. Banmmemo DIiBHAHHA y BHMVISEL
20 Zx-n T oW m-x_g
3
i mosmauMMO

342v2x1=y_

Jicrasemo piBHAHHEA 3y2— 7y -6 =0, mo Mae Koperi
2
n=3m yp=-3.
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[image: image166.jpg]Ioxaanurxosi i rozapudmivni pisnanis ma wepisnocmi

Poar’saamms. .
2%-1@2 1 8) =20,
23\/541=4,
23\’3-1=22'
3Vr-1=2.
Bsigen x=1.
Bimmosims: 1.

Tprxaax 6. Poss’ssaty piBEsHES

20-5 , g2e-7, g2x-9 _ 4e 1l 3 B
3 + 8 + 8 —452 +224+118+ .

Posp’szanns, Ilpasa vacTwHa piBHANHS € HecKiHWeHHO

2 3 1 1
CIajHOK TIeOMETPHYHOIO mporpecieno; g = 22 e 45 5 =g
i 45%
S= 1‘5 A1 91. Tomy pame pieHsaEHEsS HaGupae
Loa
BATAAKY

8%-%34132+1)=01,
3%*-%.91=01,
g2-9-1,
BBigru x = 4,5.
Bingnosins: 4,5.
Tlpuxnax 7. Posp’sisatu piBHAHHS

1 1 i
423_9“’2=32”2_2u—1_

Posr’nzamms.

P S

ey gte-1 g 2, 5%
201 (21 1)=3%3 (3 +1),
1
gte-1.3-3" 2. 92,
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[image: image167.jpg]Iloxasnuwosi i nozapudmivni pisHARHA ma Hepienocmi

Jlpyruii KopiHB He 3aJ[OBOJILHSIE JAHOIO PIBHAHHSA,
OCKiNBbKHM BiH He BXOZWTH o obsacTi BUSHAYEHHA BHXigHOrO
piBaanns. Orxe, BuXigHe piBmsmEa B ofiacri gomycTHMmX
BHAYEHb HEBIZIOMOTO DPIBHOCHIILHE - PIBHAHHIO

s 3‘&7&‘:_

a ocraHHE pIiBHAHHA piBHOCHJLHe ippanioHaJBEHOMY piB-

HAHHIO
V2 2x =x+1.

Iligpocsgm obmpsi vacTWHM piBHOCTI Jo KBajparta, 3HAM-
Aemo, mo x=-0,25. Ockimekm npr nigHecenni o6ox
9acTHH DIBHAHHA [0 NADHOTO CTENeHS MOMKYTh 3 'SBUTHCS
CTOpOHHI KopeHi, mepeBipka Heofxigma camMe Ha IBOMY
erani. IliscranoBka sHalijleHOro sHAaYeHHS X B ippanioHaJb-
He piBHSHHS IIOKasye, INO 3aJ0BOJBHAE MHoro i, omie,
BHXifHe piBHAHHA.

Bigmosigs: —0,25.

Pignanna eudy

z =
Aga*+A a’ b+ A" =0

nezko 3600umbca G0 nonepednix pieHAHb JineHHAM 000X
wacmun pienanna na b+ 0. Topi picramemo

g (i e
IloaragmBn (E]E =y, MaeMo

b
AP+ Ay +4,=0.

Posp’ssaBmm piBHAHEA, 3HAlleMO Y, Ta Y,, micas woro

IOBepTAaEMOCH JO MijCTAHOBKM:
x

o -u o (] v

Ilpuxaan 9. Poss’asatn piBHAHHS
3:16*+2-81%=5 36"
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[image: image168.jpg]Howaanuwosi i aozapugainni piensnns ma wepienocmi

Poss’ssammn. Ockimeknm 81*#0, To pame pisHAHHES
piBHOCHJIbHE DIBHAHHIO

2x x
16* 5 _ 5.367 4 _5[4
3.5t2=56 31"“5"3[9J +2_5(9J.

Toxnasmm (%)x=y, NPHXOAMMO 10 KBaJpaTHOIO piB-

HAHHEA
3y -5y +2=0.

Horo xopemi y, =1, yZ:%. Poas’asyioun pinsa;lnx
[%)‘: 1 ra (é]‘=§ , MAiCTAaHEMO B NEPIIOMY BHIOAZKY
x=0, a B gpyromy (%)h=%, 10610 2x =1, abo x~%.

Bimnonizs: 0; + .

Tpuxaax 10. Posp’ssars piBHSAHHES

g2 +6x-9 4 1p¥+3x-5_g g2di6x-0

Poas’ssammn. Ilosmaummo x2+3x — 5= Y, micas doro
pPIBHAHHSA 3aIMITEMO TaK:

8%+144.189=38-5%+1, abo -
3-8%4+4.15=15.5%,
Tlogimuemu xisy i npaBy wacTwmm Ha 5%, mpuxopumo o

piBRAHES
2y v
3 3
RO
Dot ; . 8y 5 -
03B’AGyIOYM Te piBHAHHA, JicTaEMO 5| =g oeimkm
x
y=-1. [lpyre pisasaas [—2—) =—38 posp’askis He Mae,

x
OCKIMBRA (%) >0 mpm Beix JONYCTAMHUX BHAYEHHAX X.
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[image: image169.jpg]Tloxasnuxosi i rozapupmivni pienanns ma nqzkmacmi

TloBeprawuuch A0 MiACTAHOBKH, POSB’S3yeMO KBagpaTHe
pisasans X% +3x - 5=-1.

Bignosigs: 1, - 4.

PoasrnaneMo safiawi, fiKi posB’dAsyioThCs 3a JOIOMOIOI0
BJIACTHBOCTI MOHOTOHHOCTI MOKA3HMKOBOL yHKmii.

Tpaxaax 11, Posp’ssatd piBHAHHSA
3.4+ (8x-10)-2*+3-x=0.
Posp’szanns. [le piBHAHHA He HAJIEIKUTH JKOJHOMY 3

posraamytax THms. 3pobumo samimy 2%=y. Pisramma
Habepe BUrIAXY

8t +(Bx-10)y+3-x=0.
Poap’siceMo yTBOpeHe DiBHAHHA SK KBaJ[paTHEe BiHOCHO

Y- Maeno:
_—8x+ 10+ V@x - 10 -12 3 -x) £
= =

_—8x+10+V9x? - 48x + 64 _ —8x+10+(8x-8)
s 6 2 6 %
spigkn abo y =38 - x, abo y=%.

Pisaanaa 2‘:% mMae xopime x =— log, 8

Temep poar’sokemo piBEAEHA 2% =3 — x. Jlerko amaiftwm
xopiae x =1. JloBegemo, mpo IHmMMX KopeHIB y nBOrO
pisasinEa memae. Cupaspgi, npu x = 1 Jisa wacTEa PiBHAHES
JgopieHioe mpasidh. JliBa uwacTMma — 3spocraioua GyHKNiA,
a mpasa — cmnafua. Tomy mpm x <1 jisa wacruma 6yge
MeHINe, Hi’K NpaBa, a NpH X > 1 HaBOAKH.

Bimnosims: 1, - log, 3.

Hpuxaan 12, Posp’asatu pisasaEs 6% — 2% = 32.

Poap’ssanna, Jlerko noMiTATH, MO DIBHAHHS B3aJI0BO-
JbHAE sHAa4YeHHA x =2. [loBejeMo, MmO IHmMMX KopeHiB
Hemae, A NBOro 3anviIeMo pDIiBHAHHA TaK:
32

31-2,
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[image: image170.jpg]Ioxasnuxosi i rozapudminui piensHuA ma_nepisnocmi:

IlpaBa wacTwHa € cnagHOl GyHKINjeo, JiBa — 3poc-

Tawgo. Omke, ¥ =2 — exunmii KOpiHL IBOro PIBHAHHS.
Bignosigs: 2.

Bnpasu
Poas’szats piBmsHES:
1. 8%=32.

1
2, 49‘-?.

3. Vo - Vo2,

4

5. (ﬁg] =128

6. (10°-%°*=100.
N -+

8. 1000 N(0,1)* =100

~

=

0250 e x
0. @2 - 5.00e0
10 3. V27 = —oE L,
1L 2.29.25. L. 2% 1op12,
& 16x-155
12. 8.16 —484+24412+....

18, 8- =94,

14 115 =0T
15, 231 & 7;*2 =4z+1.
16. 8%+2-8%=173,
17, 2*-2*"*=16.
18, 5%+1+5°"1 =26,
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[image: image171.jpg]Hoxaanuxosi i xozapupxivni pienanns ma wepiswocmi

19. 2541 43.2%-1_5.2716=0.
20. 3y»ln_2y—n_3y—ll ?712>
21, 5"3—5""—16 G o= arse,
22, 3 2:+2 8%~ 1 2:»1_22-3_
28.:2%= 5!

24. 3%-5.3"+6=0.

25. 4%+ 2% 1=80.

28. 2%*+142%¢2_16.

27. T**-6-T+5=0.

8 1
pe- B s(zz-zx_ljﬂ.
29, 4%+ 6%=9%

80. 3% +4%=5"

8

.1+3E=2‘. A
-8 yF+(V2+8 y =4
. (V2 -8 )+ (V2 + V3 ) =27

31

32,

33

3¢ Vo= V0,128 -1 5.
35.

36,

a7

27-8.5%-3.2 0,01 (10~ )",
, 2 -1 _ge _gf-1_gfe2
85819 5r=L g2,
2 4 1
38. 10% + 257 = 4,25 - 50%.
5 10
39. (VB)*+( VB )*-10=84

2 3x+3

4. 8°-2 * +12=0.
41, 9% + 6% =2%+1,
25510 0

4 T ogr-2°
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[image: image172.jpg]IToxasnuxosi i nozapudpmivii pisnauns ma nepisnocmi
43, 5% 142% _pg 9%,
44, 55 145.0,2*"2=26.
45, 251 5 g -2+ W _g o,
46. 27*-13.97+13-3**1 -27=0.
47. (N7 +48 y*+ (N7 - V48 y = 14.
48, 517 _pl-< _94,
49, 3%*+4445.6-9.2%%2-0,
50. 3-16%+2-81%=5-36%

§2. Po3s’a3yBaHHA NOKA3HHKOBO-
CTeNeHeBHX DiBHAHD

Hacamnepey sayBajmamo, IMo0 OCKimbkm GyHKDiA He
NOKASHMKOBA, & IOKA3HMKOBO-CTelleHeBa, INO Mae BHIAN
y=u@®’®, to i obnacTs BMHAYEHHS 3HAXOJHUMO, DOSI-
NAKAIYN TPH BHANAJKH: %

1. u(x)>0, v(x) — 6ysp-sike wMCHO;

2. u(x)<0, v(¥) — minre gncio;

3. u(x)=0, v(x) — nize gopaTHE uMCIO.

Toxi moxma ckasatd, Mo -1 € KopeHeM piBHAHHA

. 2x

=1, ane He € KopeHew piBHSHEA X° =1, oCKimbKH
2

Bupas (— 1)’5 He BUsHa4eHHMH, TO6TO He Mae amicry. Ymcmao

Xy 8
3

~8 Be e KOpeHeM piBHAHHS P=x , OCKLIBKM BHpas .
_8

(-8) ® mex me mae amicry.
Yuena 0 Ta —% € Kopensmm piBEsEES 2% = ¥l

243
Ypeno O He € KopeHeM piBHAHHS X  ° = X%, OCKLIBKH
5

PUpas 0% me mae amicTy.
Yueao —% € KOpEeHeM IhOro PpiBHSHHS.

171




[image: image173.jpg]Ioxasnuxosi i aozapupivni piensnns ma nepisnocmi

Yucaa 0 Ta —-L],'- He € KOpeHSMM DiBHAHHS '

Briggo 3 nuM pobUMO BHCHOBOK, INO pO3B’A3yBAaHHS
piBHEAHEL BAXY

f @)°® = (f )™
3BOAUTHCA [0 BAMAJKIBI

1. f@=1,

2. f®)=-1, Tlepepipka KopeHiB, SHaif-
8. [(®)=0, memux y 2, 8 Ta 4 Bumagkax,
4. 9 @) =m. oboB’A3K0Ba.

Ilpexxan 1. Poss’ssatu pisnsmEA
(x+5)7° *l=x+5.
Poss’azamus. PosrasHeMo Bunmajim:

1. x+56=1, x=—4.
2, x+5=-1, x,=-6.
3. x+5=0, X3 =- 5.

4. X -x-1=1, spigkn x%g=2, x5 =-1.

IlepeBipioo mepexkoHyemocs, mo Bei sHaiifieni kopemi
3a/lOBOJILHAIOTE PIBHAHHS.

Bigmorins: - 4; - 6; - 5; 2; -1.
Ipuxaan 2. Poap’asatm piBHAHES
(x+4)z’491+8 2
Poas’asanns. Posriamemo Bumajgxu:
1% +4=1, x,=-8.
2. x+4=-1, X, =— 5.

8. ¥ +9x+8=0, ssigkm  x,=-8, x,=-1.
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Ilepesipkoio mepexoHyemocsi, Imo Bci 3HalifieHi koperi
33 JOBOJBHAIOTE DIBHAHHSA.

Bignosims: x; =-8, x,=-5, x3=-8, x,=-1.
Tpuxaan 3. Poss’sisatu pisHAHHS

% 2
2 -Trs+6xl=0.

Pose’ssanns, BayBaxcimo, IO e pPiBHAHEA He € IO-
KAsHAKOBO-CTENIeHeBMM, ajeé OCKLIBKM y HbOro Jpobosi
NOKASHMKHM CTENeHs, TO BBaXKaTUMeMO, mo x Habysae
TUIBKK JOZATHMX 3HAYEHS.

Banwmemo piBHAHES y BUIAAKL

2 3
% -7° +6=0.

oxles

Tlosnaumemm x° =y, picramemo y° - Ty+6=0. abo

W-D@+y-6)=0, avigen y, =1, y,=2, y,==38.
3

Ilpore PLES 0, Tomy y; = — 3 He 3a/I0BONBHSAE PIBHAHHIO.
3

TloBeprapouncy A0 WMifCTAHOBKH, AiCTAaHEMO xi= 1, sBigkm
3
3 8
x =1, x5=2, 3BigKH xz=2JZ.
L 3
Bimmosims: 1; 2 V4.
Bnpasu

Posp’sasatn pisHsHHEA:

1 (@2 6= (x4 2)2
2, (1_7):!70:»5=1_

3 xF=1.

Lot =2

5 2=,

6 (x-3) *=(x-3)°
7 (P-x-17 =1
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§3. Poss’sysamns Jorapu@MiuEMX piBHAHL

JlozapudmivnuMu HA3UEAIOMLCA PIEHARHA, WO MicMAMb
nesidome nid 3naxom Jaozapupma a6o 8 OCHOSI A02apUPMA
(abq me it dpyze odHouacHo).

Habimpocrimamu sorapudMiaauMy piBHAHHAME € piB-
HAHAA BAXY

log, x=b Ta log, m=n.

Ilpu poss’asyBanmi JorapudMiYRHX piBHSHB BHKOPHC-
TOBYIOTbCS O3HAYEHHs Jorapupma Ta Horo BaacTmeoCTi, Aii
JorapudMyBaHHSA Ta NOTEeHNilOBAHHA, pisHi Jorapupmigmi
TOTOKHOCTI.

PosrasiHeMo mpUKJaf, koau B cmissigEomenmi a® =N,
N>0, a>0, a#0, a#1, Tpeba amaiitm x.

Osnavenns. Jozapugmom uucaea N 3a OCHoO60I a
HA3UBAEMbCA NOKA3HUK cmenens, 00 ax0z0 mpeba nidnecmu
yucao a, wo6 dicmamu uucno N.

Jlorapum nosmadaersca zepes log, N.

TakuM YMHOM, BHpasm
log, N=x ma a*=N

MaloTh OJjHAKOBMMA 3MicrT.
Ba O3HAYEHHAM, OCHOBA JOrapudMa @ 3aBNKIM JOJATHA
Ta BigMinEa Bif opumuni. Jlorapudmosame gmearo N —
JAOAATHE.
8 osHaveHHs JorapupmMa BIUIMBAE OCHOBHA JOrapug-
MiTHA TOTOKHiCTH
alol. b _ b.

PosrasiHemMo flediki BJIACTMBOCTI Jorapugmis.

1. Sfxmpo uwmeno, mo JorapudMyiOTh, Ta OCHOBA JIOTa-
pudna pisHi Mixk coboio, TO Jorapumdm AOpiBHIOE OfMHMNI.
CrnpaBjzxyerscss # ofepHeHe TBep/PKeHHA: AKMO Jorapucm
JopiBHIOe opmEMNi, TO 4MCIO i OcHOBa Jorapupma piBHi
mix coBoro:

log,a=1.

2. Jlorapudm opuemui sa Gyap-fKoi0 OcHOBOW @ #1 i
a > 0 popiBHIOE HYIIO:
log, 1=0.

Cupaspxyersca # ofepHeHe TBEP/IKEHHS.
174




[image: image176.jpg]Ioxasnuxosi i rozapudmivni piensnns ma nepiswocmi

3. Jlorapnpmiuna dymxnia. y = log, x mMomoromEa Ha
Becik obmacri BmaHagenns. Boma spocrae, xoma a > 1, Ta
cnagae, Ko a < 1.

4. 3 pisnocri log, x, = log, x,, 3a BracTMBoCTAMH MO-
HOTOHHOI Jorapudmiunol ¢ysknil, BumMBae, mo X, =Xy

5. Jlorapmpm pobyTKY FOAATHMX CHIBMHOMKHHMKIB O
piBmioe cymi sorapmpmiB 3a Tiew caMol OCHOBOW, TOGTO

log, (x, - x,) = log, x, + log, x,.

SayBaxxumMo, mo ymosa ¥, > 0, x, > O icrorHa, ockimskm
sorapum  ZoGyTKY ABOX Bix'emMEMX uHcexn X; <0, x, <0
Mae amicr, aie

log, (x; - x5) = log, |x,| + log, |x).
6. Jlorapupm 9YacTKH ZBOX XOJATHHX WGHCEN MOPIBHIOE

pisEmuni gorapudMis ZijeHoro Ta AiNLHEKA 3a TIEHO CAMOIO
OCHOBOIO, TO6TO

&,
log, ?; = log, x, - log, x,.

Amnanorisro BmactuBocti 5, smmo x; <0, x, <0, To

%
log, ;: = log, |x;| - log, |x,).

7. JlorapudmM cremens 6yAp-AKOrO ZOJATHOrO YMCIA
JlopiBHIOE JorapudMy IBOro YMcia, NOMHOMKEHOMY HA MHO-
KA3HWK CTeNeH !

log, x" = n log, x, n — 6ymb-ake pailicEe gmeno.

Hacaidox. JlorapugM KopeHA 3 AOAATHOIO WHHCAA JO-
piBHioe JorapmdMy iKODEHEBOrO BHpasy, NOALIEHOMY Ha

NOKa3HMK KOPEeHS.
= 1
log, ¥x = ;log, N, n — HarypambHe gHCJIO.
Bnaxofkenns Jorapudmis sagaEux uucen abo Bupasis

HA3MBAETHCH ONEPANicio N0ZAPUPMYEAHNR.
Npuxaan 1. Iponorapudmysatn 3a ocHOBOWO a:

g VJ;%") @>0, b>0, ¢c>0, d>0).
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Posp’asanms. BanmmeMo JaHWK BUpas y BHTIAAL

— 3 1
\e® @+b) _d@+d°
o i3
c’d
Ba BnacTuBocTaMm 5-7 mMaemo:
L)
log, LE‘;_;‘Q = %Iog,,a+%log,(a+b)—

1 2
5 log, ¢ - 5 log, d.

Hizn, ofepnena 0o N02GPUPMYEGHHR, HAUBREMLCR
NOMERYIIOSANHAN.

Ilpu norerniloBaEmi Tpe6a KopucTyBaTHCA NpaBANAMH,
oGepnemmu o TpaBuA Jorapu(MyBaHHA: CYMY sorapudmin
samiEmTH JorapudmoM goOyrky, pisHMmio Jorapudmis —
JorapuMOM YacTKM.

Tpuxaay 2. 3madima N, axmo
log, N = 2 log, b~ 2 log, c.
Poas’azanns, 3a NpaBMIaMM NOTEHNIIOBAHHS 3aIMUIEMO:
log, N = log, Bl log, ¢%,
2
o
log, N = log, 2 .
Beigrn

2
4 7
ok
g S R TR
BaraJbHe NPaBMJIO EPEXOAy Bijf JorapudmMis 3a 0CHOBOIO
a jo norapudMis 3a iHIIOH OCHOBOIO € MA€ BHUIJAA:

log, N
logala= logcC a
Koediniear lnglcn B nif dopMysi HA3MBAIOTE MOZYJIEM

nepexofy Bij norapudMa ¢ 3a OCHOBOK @ [0 norapubnMa
3a OCHOBOIO C.
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BuxopucToByiounm saHy GopMysy, Jerko AosecTd (Hop-
My

log, b= log,+ b= L log, b, log,s 4" = log, b,

0 i

log,a’
log,» b* = % log, b.

Tlpu poss’ssysanmi npuKaafis iHOAI BUKOPHMCTOBYETHCS

TOTOMHICTH
a'%8n b = plog,, o
»

AKY OPONOHYEMO MOBECTH CAMOCTIMHO.

PiBEsgEA, WO PO3B’A3YIOTHCA
3a [ONOMOrOI0 O3HAYEHHS JOorapHpma
Tpuxaax 3. Poaw’sicaté piBESHES
logg (5 + 4 logg (x — 1)) = 2.
Posp’saanma. Ba osmaueHHsM Jorapudma
5+ 4 log, (x — 1) = 8%, abo
4log; (x-1)=9-5, logg (x-1)=1
3a osHaueHHAM Jorapudma MaTMMenmo X - 1=3, x=4.
Tlepesipkoio mepekoHyeMOCS B IpPaBHIBHOCTI po3B’ssyBaH-
R
Tpuxuan 4. Posp’ssatu piBHAHHA
log, (210g; (1 +log, (1 +3 log, 2))) = 3
Posp’asamns. Ba ospaueHHsM Jorapupma
2log; (1 +1log, (1 + 8 logg x)) = 2,
log, (1 + log, (1 + 3 logg x)) = 1.
BacTocOByeMO INe pa3 O3HAYEHHS Jorapudma:
1 +log, (1 + 3 logy x) =8, log, (1 + 8 log; x) = 2.
BBigkm, 3a O3HAMEHHAM }lorapndzun,
1+38log; x=4,
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3log; x =38, logyx=1.
Bigmosixs: 3.
Tipuxaan 5. Poss’sisaTw piBEAHEA
log; (4-8* " '-1=2x-1

Poap’szanns. [lame piBmamEs piBHOCHIBHE PpiBHAHEIO
P b B T
3pobumo mifcramosky 3=y i gicrasemo xBajpaTHe
PpIBHAHEA
y:-4y+3=0.
Poss’siayioun  Horo, picramemo Y, =1, Y= 3. Ilomepraio-
gpch O MifCTAHOBKHM, MaEeMO X; = 0, x,=1.
Bimmosims: 0; 1.
Jlorapupmiumi pispsEEA, WO PO3B’ABYIOTHCH
MOTeHIiF0BANHAM
Hpuxaan 6. Poss’ssatn piBHAHET
1g(x+10)+%l¢xz=2flg4.
Posp’azamns. 3HAXOAMMO 0OGJIacTh AONYCTAMHX 3HAYEHB:
x>-10, x#0. Pisaanns Habupac BATIARY
igx+10)+1ghd+1g4=2,
aBifKA
1g (4 [d (x + 10) = 1g 100,
a jade piBEAHHSA PiBHOCHJIBHE TAKOMY:
4|4 (x + 10) = 100.

Poarasjigiouy Apa BUNAAKH i poss’sayoun BignoBigni
PIBHAHHS, MaTAMEMO:

2) x>0, 2+10x-25=0, x=-5+52.
6) ~10<x<0, ¥*+10x+256=0, x=-5.
Bignosims: - 5+ 5 V2; - 5.
Tipuscaax 7. Poss’ssarn piBHAHHA

2 - x +8logg 2 = logs (3" - 5.
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Posp’asamns. Sannmemo jaHe pPIBHAHHA y BHDJSKL

(2 - x) logy 5 + log; 2° = logs 3%~ 5°79),
log; (8 - 5* ) = logy (3% - 5%~ *).
[ane piBHAHHS piBHOCWIBHE pPiBHAHHIO
8.5 =852 %,
9. 52-=_3%
Togimupmyu obuaBi wacTwem piBHAHEs Ha 3%, gicramemo
g2-%.52-r_1 15%-%-1,
spimkm x=2. IlepeBipkol mepekoHyemocsi, mo X =2
32/IOBOJIbHSAE DiBHAHHSA.
Bignosigs: 2.
PisgaHEsA JPYroro i BMINOrO CTeHeHIB
BigEOCHO JorapupMa

IMpuxnan 8. Poss’sizatu piBEsSHES
1g, 55 - 1,25 = 1g2 V5.

Poalmnnn

Ig, 5 ~1;25 = Z1g2 6, x>0, :x+1,

§]8z ilxii
Ig25-61g,5+5=0, 1g,5=3+2.
a) lg.5=1, x =5
0) 1g.6=5, =5, x,= 5.

1,
4
-1,

5
Bigmonims: 5; V5.

PiBuauEA, mO MiCTHTH HeBigomMe i B OCHOBI,
i B NOKA3HMKY CTemeHs

Tpuxaax 9. Posp’ssatu pisrAEHS
& ¥ -3lgx-45 _10-218x,
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Posp’'saamma. 06JacTs JONyCTHMHX sHauens ¥ > 0. Ha
niff MHOMXWHI BMXifHe DiBHAHES piBHOCHJBLHE PiBHAHAIO

Jg £ -3185-15 _1g 107 2% %, a6o
(g2 22-3lgx—-4,6)lgx=-21gx,
@4lg?x-3lgx-45)lgx+21gx=0,
Igx@lg?x-61lgx—5)=0.
Pogp’aayioun ne PiBHAHHSA, MAEMO Igx=0, lgx=§,
5 £
lgx=-%. Boimon x, =1, x,=10%, =10 °.

Bigmosigs: 1; 10111—0‘; %

3acTocyBaHES OCHOBHOI JorapHniwvmol ToTOMEOCTI
Tpuwaan 10. Poss’sisaté piBHAHES
log, (9 - 2) = 10* (ot
Posp’ssamng. O67acTL JONYCTHMMX 3HAYEHb:
9-2*>0, 2= 8
3-x>0, x <38,
sigkn x <38.
BacTocyBaBIIM O IPABOL YACTMHA OCHOBH JorapudMiTHy
TOTOXKHICTH, MATHMEMO
log, (9 -2 =8 - x.
Ba ozHAUEHHAM Jorapudnma

~x_g 2%, % = 0-2% abo 2¥-9.2°+8=0, #

sigxm 2°=1 ma 2°=8, x,=0, x,=38.
Bignosigs: 0; 3.
Tipwecnax 11, Poss’sisaTn piBHAHES
/08, (1~ 29 = 552 — 5.

Poss’szanng, PiBHAHHA Mae CMMCI IPH x<0,5. Ile-
PpeTBOpIOEMO JiBY YACTUHY DIBHSHEHS, BPaXOBYIOUH OCHOBHY
sorapudMiugEy TOTOXHICTE i BJIACTHBICTH CTeNeHiB:
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32w, (1-20) _ a2 _ 5,
3losy (1-29" _ 52 _ 5,
1 -2x)%=5x"-5.

PipaanEs, mo gicramm, € HackifKOM i BoHO He piB-
HochabHe BuXigHOMy piBrsHHD0. IlepeBipkon meperomye-
Mocst, mo mepuruit #oro xopime X; = - 2 - V10 3aJI0BOJILHAE
BUXifHe PpIBHAHHSA, a CTOPOHHIM Kopime X,=-2 +V10
a’sBasieTses BHacHifok posmupenas OJI3. Ile cranocs mpm
samimi Bupaay 9ok, “’2"‘), mo Mae amicr mpn x < 0,5,
supasom (1 — 2x)?, BusmauenoMy mpu Gyjh-AKOMY GHAYeHHI
apryMesTy.

Bigmosixs: — 2 — V10.

Ipuxaax 12. Posp’sisatu piBHAHES

696 % 4 ylog, = _ 12,

Pose’ssamna. OJI3 pisHsmmEa: x> 0 Ta x# 1. Beaxa-
094, IO X HAJEXKHUTh Ik obiacti, BAKOHaeMO Taki me-
PETBOPeRHS:

(690 %)lo8s = 4 o8, % = 12,
L% 4 % =12,
2% * = 6,
log, % * = logg 6,
logi x=1, g
loggx=1+1,
3BigKH x,:% Ta X, =6.
O6uppa sHaveHHA X BXogath go OJI3. Ilepesipxoio
Ta X, =6 3a0BONBHAIOTE DiB-

IepeKOHYEMOCH, IO X :%

HAHHA.

Bigmosigs: %; 6.
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Jlorapudmiuni piBESEES, MO PO3B’AIYIOTHCH
3a [IONOMOTOI0 NEPexoxy /0 iHmoi OCHOBH
Jorapupma

Tpuxaan 13. Poss’ssatn piBHAHES
log, x +log; x +logg x° = 5.
16

Posp’asamEs. 3BeeMO KOKHWH 49ieH JiBoi HYacTHHA
piBEAEES f0 JorapudmMis 3 OCHOBOIO 2:
logy? x + logy« x + logys #* = 5,
%log,x—%loggx+logzx:5,

aBigKH %logzx:r;, log, x=4, x=16.

Bignosigs: 16.
Tpuxaax 14. Poss’ssarm piBHAHES

logl(x—l)+logl(x+1)flogl(7‘,:):1‘
2 2 V2

Poap’saamna. 3SBefieMO WiEHM A0 Jorapudma sa OCHO-
BOIO 2! -

—log, (x - 1)~ logy (x + 1) + 2 log, (T-%) = 1,
apigcu
2 log, (7T—x)=1+log, (x - 1) + log, (x + 1).

Togi (7- x)? =2 (® - 1), abo x* + 14x - 51 = 0. Kopeni
nsoro pisEsmES X, =3, X, =-1T.

Jllpyraii  xopiEb He 3aJIOBOJILHSIE JAHOIO piBasaHES. !
Tligcrapismoum B jaHe piBHSHHA X, =3, IepeKoHyemocd,
mo x =38 — Moro Kopims.

Bignosizs: 3.

Tipuxxan 15. Poss’asatd piBHAHHS

logy, x + logg,2 x = 0.

Posw’szamna. Ilepexopsum o Jorapudmis 3 OCHOBOIO

2, maemo:
log, x % log, x
log, 2x ~ log, 8x”

=0,
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log, x log, x
l+log,x  3+2logx
Tosmawumo log, x = y. Pienanss mabepe surmagy

L SRR e
1+y 3+2y

Posp’asyloun ne pismsmEs, amafigemo y, =0, y, = —% %

Iosepraiouncs Ao migcraHOBKH, AicTaHeMO
1

2 &

%=1, 2, =

Bignosims: 1; —

2%

3acTocyBaHHA BIACTMBOCTeN MOHOTONHOCTL

TpH PO3B’AIYBANEI JorapHgMivEHEX piBESHB
Tpuenax 16. Posp’ssata piBEsEHS
log; (x +3)=38 - x.

Poas’zamma. Jlerko mepesipatn, mo x =2 € KopeHeM
JaHOrO piBHAHES, OCKLIBKH dyHKmin Y = log; (x + 8) apoctae
Ha Beilf cpoilf obnacti BusHavennms, a ¢ymrnmiz y=3 - x
cnagae. Omxe, jaHe piBHAHHA He Mae IHNIMX KOPeHiB.

Bignosigs: 2. -

Tlpuxnax 17. Posp’ssatn piBEsEES

(x+1) log? x + 4x logy x — 16 = 0.

Posp’asamns. Ilosmaunmo log, x = y. Pismamnsa naGepe

BUTIALY
(x+1)y® +4xy - 16 = 0.
Posp’asyioun jaHe pIiBHAHES SK KBAJpATHE BiHOCHO

Y, sHalifieno y, = » Yp =— 4. Tloseprarounce Ko mix-

L
CTAaHOBKM, JiCTAHEMO JBA DIiBHSHHS:
4
1 = =—4.
ogyx= —"7 ™ logy x = - 4.
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Ilpyre 3 nux PiBHAHB JIETKO poap’asyerbes. s pos-
p’SIGyBAHHA NeEpIIOro PiBHAHHA JOCTATHBO sayBaskuTH, WO
x =3 sagoBombHAe DiBHAHES i QyHKNiA, MmO micTUTECH B
miBi# wacrmmi, spocrae mpu X > 0, a dynxrnia, mo MicTHThCT
B mpaBii wacTmHI — crazae.

HaE 1
Bimnosims: 3; gy -

Posp'asysauns HecTAHJADTHWX DiBHSHE,
mo micTaTs JorapupMHE
Mpuxxax 18. Poss’ssaté piBEAHES
—3x2+6x—2=logz(r7+ 1) - log, x.

Poas’sizamms, O61acTh JONYCTAMMX GSHAUEHb DPiBHAHHS
x> 0. BanumeMo PIBHAHHS y BULIAAL

1—3(x—1)2=lag,(x+i).
8 ommoro 6Goky 1—3(1—1)‘251, as inmom—(x-k%]z

>2 aK cyMa B3aeMHOOOEDHEHMX JOJATHUX BEJWMIHH. Topi

log, (x+ i) >3
Tomy i miBa i mpaBa "acTMHH BUXiZHOro DiBHAHHA MOMYTH
6yru pisEi Mix cofoi0 TLMBKM B TOMY BUMNAZKY, KOIH
KoxkHa 3 HMX jopisme 1.
IHaKme Ka)kydW, Mae COPaB/IKYBATHCH CHCTeMa JBOX
piBHAHB '3 OfHMM HeBifOMMM:

1-8@x-1%*=1,
3
log, (x + x) =1

Ilepme piBHSHHS CHCTeMH Mae euEmit Kopias ¥ = 1.
Ilekt wopimp sajoBonabHAE i Apyre piBmAHEA, TO6TO €
©UEVMM  PO3B'ASKOM CHCTEMH, & PasoM 3 Helo # BuxigsOrO
piBHAHES.

Bignosins: 1.

Tpuxxan 19. Posp’ssatu piBHAHES

i) e
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Poaw’szamma. Ockimxu x> 0, To x+%22, AK cyma

B3AEMHOOGEDHEHMX JOJATHMX HHCEN, TO % [x + l) >3

Ane arcsm(%(x+%)) mpu x>0 icaye Toxi # Timekm
TOAl, KoM é x+% <1. Tomy piBHAHHA MOXe MaTH poa-
§ 4 1 1 % ‘ L
B'AsoK Thakks mpu 5 (¥ +- =1, are Topi srcsm1=§ Ta
piBEAHEA Habepe BUrIAZY

%»% =1-log, x, log,x=0, x=1.

Tlepenipioio mepekomyemocst, mo x =1 sajoBONBbHAE
piBHAHHS.

Bigmosims: 1.

Brpaeu
Poap’sizaTi pisEAHES:
1. log, (1 - 2x) = 4.
2. log, (x-12)=2.
8. 3°&(*-N]og, 64.
4. log; log, log, log, x = 0.
5. log, (1 +log, (1 +log, (1 + log, x))) = 0.
6. log, (2 log, (1+log, (1 +3 log, 1) = & .
7. lg(x+2)-1g5=Ig (x~6).
8. lg(x+6)—%lg(2x—3):2—lg 25.

9 2lgx
" lg (Gx—4)

10. 0,51g(2x-1)+1gVx-9 =1.
11 1gol +x1g VB=7 2 g,
12, log, (x+8) - log, (x - 1) = 2 - log, 8.
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186

13.
14.

15.
16.

P x-lgxt=1g5-4.
%é‘xj = 41gx.
1 i e

5-4lgx  1+lgx
12+ -101gx+1=0.

logy x + logs x + log} X + ... =
xw’x+2=8.

g x-4_ 1
xba= e o
26 = Ay,

=

. 2%%=100x.

V5% = 10.
%3 =9,
0,1 - x¥*-2=100.

10
peeoo10"
logzx+log‘x+logmx=7.

log 2- log, 2= ;
2

log, (x +12) - log, 2=1.

. log, 2 - log,, 2 = log,, 2.

log!x+log‘x+log§x= %log,x.
2

36 x 1 x 0BT 6,

7106 % 4 lomr % = 14,

Igx+1,5)=-1gx.

520og, 2+ %) _ g — gx+log2

xlg V5% % —1g 25=0.

.
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36.

37.

38.

39.
40.

Viogs 2° — 4 log, VBx = 1.

1,

. L
(1+ﬂ)133+lg2=l¢(27—3’).
3logy 2 +2 - x =log, (8- 5%~ ).
26' =51 =~ 0,0001.
log, 9x* - log? x = 4.
logf4x+10325;— =8

B

2log, 27 - 3 logy, x = 1.
2106, %2 _ 8 (og x-1),

2
glng%(n n_ ﬁlq%(h + 1).

I[N

logaxllogox-logz7x-logmx=3.
2008 <" . 5lo8, = — 400,

. logy, .1 T+logy, 7=0.

10

2708 * = 57,

. log, x + log, x = log; V3.
5

. %% log, 27 - logy x = x +4.

|n"lﬂ
log,3+2log, x=x CX

3 logmx+logmx+log.mx+...+'lo¢‘.,m =5,5.

log, 2 - log, x + 4 0.

==

log, (125x) - log; x = 0.

51log, x +logy 2° + 8 log, , x* = 2.
9 x

20 log,, Vx + 7 log;q, 2° - 8 log, x° = 0.
2
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57, 2,5'%: %+ 0,4%:*=2,9,
58. 5% =50 - x5,
59. Vlog, ¥ox =-log, 5.
60. 2 log, (- x) — logy N =0.
61. 21gx* - (g (-x)’=
62. 4 log? (- x) + 2 log, x* =-1.
63. 1g" (x - 1)*+1g* (x - 1)° = 25.
64. 3*=10 - log, x.
65. log x +(x — 1) log, x = 6 - 2x.
66. log, (34 - 29 =2 - Vx - 4.
67. lgx=—Vx—-1.
68. Ve 73 =log, (Vr—4 - 0,75).

2

§4. TorokHi NEpeTBOPeHHH NOKASHUKOBHX
Ta norapu(MiuEMX BHpasis

lglga
Tpuxaan 1. Crpocturn BHpas a =
Poas’azamEs,

lglga 1lglga
- g lee _ (algn) — (@510 8e = 1088 = Ig g,

Bigmosins: 1g a.

puxnan 2. O6umcmrn logy, 8, sxmo logy, 3=a,
logy, 5 =b.

Poas’szamna. logy, 8 = 3 logy, 2 = 3 logy, %(5! =

= 3 (logy, 30 — logg, 8 — logy 5) =3 (t —a - b).

Bimmosims: 3 (1 -a - b).
Tipaxaax 3. [osectn, mo
log, m - log, m + log, m - log, m + log, m - log, m =
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log, m - log, m - log, m
% log,;. m
ne m>0, m#1, a>0, a=#1, b>0, bzl, ¢>0,
c#1l, abc #1.
Poas’ssanus.

log, m - log, m + log, m - log, m + log, m - log, m =
= : 4 L + - =
log,a-log,b log,b-log,c log,c-log,a
_ log, a+log, b+log,c _ log,, abe i
" log,a-log,b-log,c  log,a-log,b-log,c
% log, m - log, m - log, m
Z log,,.m
mo # Tpeba 6yso moBecTH.
Tpuxnan 4. ObumesmTn cymy

1 1 1 1
+ + +o 3
log, n logg n log, n logygg7 1
xomu n=1997L
Poas’sizanms.
1 il 1 1

+ + +owth =
logyn * loggn * log,n logige; 2
= log, 2 + log, 3 +log, 4 + ... + log, 1997 =
=log, (1-2-8-...-1997) = log, (1997} = log, n = 1.
Bignosins: 1.
Tprkaax 5. O6umcimr log, 16, sxmo log;, 27 =a.

4
’, = g AL
Pose’sizamms, logg 16 = 4 logg 2 = Togz 4 ~
Sl e e B
log, 2 +log, 3 1+log, 8"
Temep nepersBopuMO ZaHMN B yMOBi BMpas:

a=log, 27 =3 log,;, 8 =
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SEF T T WA e
logy 12~ log, 3+ 2 log, 2
L 3 12 3 _ 3log,3
12 0egs 2 ¢ 2 2+log,8°
£ 1+log,3 2
3log, 3
Omxe, = ———— | aRimK
T 2+1o0g, 3 S
logzﬁ=3z_“ @=#3).
Toxi
L 4 i~ 4 _4@-0a
logg 16 = 1+log,8 ., 28  3+a '
3-a
T 4(3~u!.
8+a
Tlpuxxan 6. Hexat a i b — pomxmEM KaTeriB mps-
MOKYTHOTO TPHKYTHMKA, ¢ — J[OBXKHHA TillOTeHY3H,

c-b#1, c+b#1.

Josecrn, mo

log,,,a+1log._,a=2log,, ,a- log, ,a.

Pose’asamna. flkmo a =1, To piBHicTh BHKOHyeThCH,
OCKLNBKYM BCi ZIOBAHKH, IO BXOJATH [0 Hei, XOPiBHIOIOTH
HYJO.

Poarnasemo BHmazok, kxomu a # 1. Ba reopemowno Ili-
daropa ¢® - b?=a?, abo (€-b)(c+b)=a® i, ockimkm
a>0, a#1, 10

log, (¢ — b) + log, (c + b) = log, a%,
3BigKn
1 1

e e e P HET
log._,a * log.,,a

log,,,a+log,_,a=2log._,a-log.,,a,
mo # Tpeba 6yno FoBecTH.
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Bnpaeu

O6uncmTa:
1 D

21156
2 Vygieass

3, §oRedt2lon3

,] SRR
4. N25"%° 4 49" 7,

Sl =2
5. 81'%53 4 glogy 36 4 glog 0

4
6. —log, log, VB,

1 i
(27T,a 4 58, n] (81""4” _gis, 9]

S S
3+ 5'%0
8. 86\ ° + 10! 18 2 _ 3los, 36,
11
9. (8147 2% 1 250muet) . agion,2,
s
10. Bmaiimu logg \a, semo log, 27 =b.

11. Bmatimu log,y 16, axmo log, 2 =a.
12. O6uncmra log, (log; 3 - log, 4).
4

13. Bmaktn  log,,, ¥, sxmo log, x =a, log, x=8,
log. x=v, log;x=8 ma x=1.

14. Bmavitu logy, 8, sxmo lg5=a, lg3=0.

15. Bmaiitu log, 20, axmo lg2=a, lg3=>b.

16. Bmasira logy 16, axmo log,, 2 =a.

17. O6umcimru log, 5, saxmo logs 2 =a, logs 6 =b.

18. O6umcwra logy; 28, swmo log,, 7 =a, log,, 5=0.

19. Obuncimra log; 4 - log, 5 - log; 7 - log; 9.
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20. ObumcmaTn

.
1g tg 30" - Ig tg 31" - Ig tg 32" - ... - 1g tg 60"

21, Tlpu sxux x =uena lg 2, 1g (2*-1), 1g(2*+3) e
TpbOMA MOCTIJOBHUMHA WJICHAMHK apudmernanoi nporpecii?

22, O6umcmua logs 2 - log, 3 - logs 4 - ... - logy, 9, axmo
pigomo, mo g 2 = 0,3010. =

23. Ilepesipre, mo

logg 5 sin 70" + log, g sin 50° + logy g sin 10" =3.

§5. Po3p’suayBaHHA CHCTEM IOKASHHKOBHMX
i morapudmiuEMX piBHAHB

IIpuknapy 1. Poss’sisata cucremy piBHAHEDE
{log, y-4log,x=3,
P -25=0.
Poas’sisysamus. 3 Mepmioro piBHAHHES CHCTEMM BUILIABAE,
mo IrykaHi sHaWeHHA X i U OBMHEHI 3aJIOBOJILHATH YMOBH:

x>0, y>0, x#1, y=1.
Ilpu TaKWX yMOBAX Hepile DIBHAHHA CHCTEMA piBHO-
cuJbHE DIBHAHHIO J

4
loz,y—m=,a6°

logZy-38log.y-4=0,

apigcn log,y=4 ma log y=-1 abo y=o" ta y=xt
ToMy faHa cucTeMa PiBHSHL piBHOCHIBHA CYKYIHOCTL JBOX
cucTeM PiBHAHB:

y=x, y=x71,
{yz-zx*’:o 25 {y2—2x"’=0.
Posp’siayioun Iji cHCTEMM PiBHAHB i BpaxoByioum, MmO
x#0, y=#0, gicraremo mykami poss’sKu ZaHOI cHCTeMH:

5 5 5
2= 8, y= V6, 1=1, 1= 2.

Bimnosizs: (2; VI6), [%, a~I§]
2
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Ilpuenan 2. Posp’ssaTé cucTeMy piBHAHB
A
{x‘y =14
Posp’szamns. 3 Apyroro piBHAHHA cHCTeMH S3HaWAEMO
y=x? i mifcrasumo ioro B mepme pisusEEs. [licrameMo

rnz" 4 x~2(z—i‘), 5

e e

xSy A,

Posp’ayeMo yTBOpeHe piBHSIHHS.
a) x=-1; nepesipsienmo: (-1)1*!=(-1)**% 1=1,
x,=-1;

4 0+5 0+ p
6) x = 0; nepesipsiemo: 0 =0 — He Mae amicTy;
& x=112=1% 151, w=1

2) x+;lj=—2x+%, a6o 3% -1=0, z,= L.
V3
BuHaloun X, SHAXOJMMO BiANOBifHI BHaYeHHs Yy 3 piB-
BAEEA y=x2, yy=1, yy=1, Yy = 1. Ilepesipkoio mepe-
KOHyeMoOcs, MO SHAl/ieHi 3HAYEHHS X Ta J € pO3B’ABKaMH
CHCTeMH.

Bimwonim (- 1; 13 (5 1) [,i BJE}

V3
Ilpuxaax 3. Posp’ssatm cuereMy piBHAHB
2%.8V =24,
2V.3%=54.
Pose’asamma. Ilepenumemo AaHy cucTeMy PpiBHAHB Y
BUTAAKL
2.3 =2.3,
2.3%=2.8°%

IlepeMHOMHBIIM IOYNEHHO PIBHAHHA CHCTEMH, MAEMO
254V gF =24, 3%, ‘abo
6%V = 6,
3BigKu

7. Anrcopa 193
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x+y=4. . < *)

TMogimemy piBHAHHSA CHCTEMM INOYJIEHHO, XiCTaHEMO

25 V. g-*=22.372 abo
a9\
& -6
x—y=2. (),
Pos’A3yBaHHA BHMXiJHOI CHCTEMH DiBHSHBL 3BOJUTHCA

/10 Po3B’sA3yBaHHS PiBHOCHJIBHOIL 1#f CHCTEMM, IO CKJIAJAETHCA
3 yrBoperux piBaAHb (*) Ta (*¥):

{x+y=4,

aBigKA

x-y=2.
Posp’saskom miei cmereMm e mapa umcer: X =3, y=1.
Bignosins: (3; 1)
Tipuxaan 4. Posp’ssar cucreMy PpiBHAHB

x'%¥ = 100,

1og" =2

Poss’asamms, llykani sHaueHHs X Ta Y HOBMHEI 3a-
moBoxbESATM yMoBH X >0, y>0, x#1, y=1. Ilicas me-
PETBOPEHHS JiCTAHEMO CHCTeMY

! Sart . n
e
{lerzlgyz:z, s
=y
igty=1,
x=y%

Maemo

lgy=+1, 3¢
{x=llz- ¥, =01

Tomi x, = 0,01, y, =10, x, = 100. Bmaiigeni napu sHa-
9enp € posB’sakamu AaHoi cmcremm. Ilepesipxoio mepexo-
HyeMoCS B TBLOMY.

Bimmosims: (0,01; 0,1); (100; 10).
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Bnpaeu
Posp’aAsaT cuCTeMM PpiBHSHB:

, [@-o7=381,
"llgw+2*-1gx=21g3.

2 log, x +1log, y =1 + log, 9.
x+y-20=0.
3 101+ @0 < 5o,
lgx-p+lg@x+y)=2-1gh.
4, +2 —2,5,
lg(2x »+1=Ig@y+2x)+1g6.
2 -log, y=2log, (x +p),
log, (x +y) +log, (* - xy +yP = 1.
-1
2
x"*z 125
4z+y_2y =
e
s.{ 4"—12
9. y=1+log, x,
e deal 55

10. log, Bx + 2y) =2,
" |log, (2x +3y) =2.

og, (y - 1) = 1.

log, x +log, y =2,
12. v %
22— y=20.

L llogn - - logj x=1,
1

195




[image: image197.jpg]Hoxasnuxosi i rosapugmivni pisnanns ma nepignocmi
Tlpukaan 1. Poss’ssatn mepiBHicTh
0,2¢+0.5 . 0,04 §
5 25
Posp’ssamma. Banumemo HepismicTs y BHrmagi
- x-0,6 - 2
b ol
52
sBigxm —x-1>-2x-2, x> -1.
Bimmosigs: x > -1.
Hpuxnan 2. Poss’ssaru HepiBHicTs

508 N LT i

1-2x
1< 578 <45

11
Poss’saamms. Ocximxu 5 < 5 2 < 5%, 1o

1 1
0<1—2 3

i, mapemTi, -2 <x < 2.
Bigmosime: -2 < x < 2.
pnxxan 3, Poss’asaru HepiemicTs 0,5"" >3.

x=1<0, —1<lx<1,

w =<2, —2< 2

Posp’ssamns. Maemo 0,5% % > 0,5'%0s 3, apimxn
x* - x+log, 8 <0.
VrBOpena mepiBHICTH He Mae PO3B’H3KiB, OCKLTBKM AHCKDH-
nimamT Tpuunema y iiBifk wactmmi HepaBHOCTI Bix’eMEmA.
Bimmosins: Hemae poap’sakis.
Ipaxaan 4. Poss’sasatn mepiBmicrs
15 4 12
A yemi—— .
kLl v ad o Tageet

Posp’szauma. Banmmemo fany HepismicTs y BErmsgi
15 8 6
Sier.
7+1 " 26 2F
Tlossaummo 2% = y. Ouesmpmo, mo y > 0. [licramemo
15, 8 6

1T g S SNy
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log, y=2, .
1. {log“ 1 W+23)=3.

1 [e@en 271
{9 @4y =67V,

y-logyx=1,
15.
{x‘ =12.

16, (@Y = -0
* |log, x —log, y = 1.

17 X8 Y 4 oh Y = 4,
* log, x—log, y = 1.

18, [P+ s =2,
" \logg y — logz x=1.

§6. Poss’a3yBaHHs NOKA3HHKOBHX HepiBHOCTeH

Poap’A3yBaHHA HaWIPOCTIIIMX IOKASHMKOBAX HEPiBHOC-
Tek GasyeThcs HA BMKODMCTAHHI BJIACTABOCTEH MOHOTOHHOCTL
TOKasHUKOBOI yHKmii.

PoarssaHeMo po3p’S3yBaHHA HAWIPOCTIMIAX NOKASHUKO-
BUX HepiBHOCTEH.

1. Hepisgicts a*>¢, fe >0, a=#1:

a) sxmo ¢ <0, To HepismicTh BuKOHyeThcs UpH Gymb-
AKOMy sHaweHHI X (ockimpkM gna OyAp-aKOro GHadeH-
HA X a*>0);

6) sxmo c¢ >0, To, 3amMCABITHM HepiBHICTH y BHUIJIAAL
a* > a'%%:°¢, pmicramemo:

xom a > 1, x> log, ¢,
xom 0<a<1, x<log,c.

2. Hepismicts @ <¢, ze 6>0, a#1:
@) axmo ¢<0, To mepiBHicTh He Mae pO3B’A3KY;
6) sxmo ¢ >0, To, sammcaBmu HepiBHICTH y BATIAAL
a* < a'%°, gicramemo:
xom a>1, x <log, ¢,
xom 0<a<1, x>log,c.
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Poas’aayioun HepiBHiCTH

1688 -6

y+1 y-6 V¥

=10,

MaTHMeMO

1752y +36 _ o e
vorn@-8 " °

ATy -52y+36) y (y +1) ¥ - 6) > 0.

BuGHAYMMO NPOMDKKM SHAKOCTAJIOCTL (man. 34) mpm
y>0:
a) -1 <y <0 me 3ajoBOIbLHAE;

6)}—,8,<y<2,y>6,

TloBepralouuch [0 IiACTAHOBKH, ZicTaHeMO

1)%<2’<2; 2) 27> 6
og, 18
9220 9t S0, 2% > 216, 5;
1052%78{<x<1. x > log, 6.

Bizmosiam: logz-i%<x<1,_x> log, 6.
Tpuxaan 5. Poss’ssarn HepiBHICTH
gebagrtiia
Poss’ssasms. BanuIieMo HepiBHiCTH y BUIIAAL
g.g2xtdcgri2 g
Tlosmaumemu 3%*2 =y (y > 0), mpuitgemo xo HepiBHOCTI
3yt<y+2 3-y-2<0,
w-1D@Ey+2)<0.

198




[image: image200.jpg]Hoxasnunosi i nozapugpmini pisusnns ma nepienocmi

+ -

)
Winy

Man. 35
Busmaummo mpomidkkn sEaxocranocri (Masn. 35). Maemo
7:% <y <1. Tlosepralounch [0 NiACTAHOBKH, JiCTAEMO

~2ogmrgy,

Ane mepismicrs 3%'2> 7§ 3aJ[0BOJIBHAETECA IpH  GyAb-
axomy gidicaomy x. Toai poss’sskom pamoi HepismOCTI
byme 3**2<8° amimkm x+2<0, x<-2.
Bigmosims: x < - 2.
Tlpukxang 6. Poss’sizat mepiBmicTs
12% + 5% > 13%,
Poas’asamns. O6mzBi wacTMHM HepiBHOCTI moAinMMO Ha

13* > 0. [licraremo
12y (5
(ﬁ) +(ﬁ) A5

A2 5)°

Koxxna 3 dysxmik 13| ™ |qg| ®omomavema ma
MHOMXHMHI giticaux uncen. KpiM Toro,

cnapmi. Tomy dymxnia

x
(33
MOHOTOHHO cCHaJHA.
Ockinexn f(2)=0, To x=2 — epumui xopias dymknii
f(x) i, omxe, f(x)>0, xom x<2.
Bigmosims: x < 2.
8. Poss’asysanma Hepismocti (f ®)*®@ > 1 ssogursea
/io pO3B’ABYBAHHA JBOX CHCTEM
f@=>1, . [0<f@®<1,
Q@)>0 P <0.

iBi BOHM MOHOTOHHO
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4. Posp'ssysammst mepismocri (f ()°® < 1 *sBogurbes
RO pO3B’ASYBAHHA TAKMX CHCTEM:
f@®>1, o 0<f@<1,
Q) <0 ¢ (x)>0.
puxaan 7. Poss’ssarm HepismicTs

(x_z)x’-uus> 1.

Posr’szaEnsa. BUKOPHMCTOBYIOYM MOHOTOHHICTh IOKA3HM-
KoBoi GyHKNii, saMiHMMO JaHy HepiBHICTH piBHOCHIBHOI
CYKYNHICTIO ZBOX CHCTeM:

2) x-2>1, 0 {0<x-2<1,

x*-6x+8>0; x*-6x+8<0.
Posp’AsKOM CHCTEMH

x> 3,
o {(x—d) @-n>0 &=r 30

e mepismicTe X > 4.

2 3
Man. 36

Poap’askoM cHCTeNMH

2<x<3,
o {(x—4)(x42)<0 L)

e mepismicTe 2 <x <3.

Man. 37
Tipuxaax 8. Poss’sizath HepiBmicTh
@ -8x+16F °<1.
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Poap’ssanBEn. BUKODUCTOBYIOYM MOHOTOHHICTH MOKASHH-
koBoi (yHKNil, saMiHMMO JaHYy HepiBHicTb pPiBHOCHIBHOI
CYKYNHICTIO JBOX CHCTEM:
5 {f—8x+15>0, 6) {0<x2—8x+15<1,

x-6<0; x=16>"0.

Poap’AskoM cHCTEMH a) {xz ~8x414 >0

g ? (man. 38) e

Bel 3HAYEHHA X, IO 3aJOBOJHHAIOTE HepiBHOCTI
x<4-V2, 4+\V2 <x<6.

7--»4 ”W_
4-\2 42 6

Man. 38

x* - 8x+14 <0,
Posp’sasyioun cucremy 6) {x% - 8x + 15 > 0, (Max. 39),
x>6

po6GMMO BMCHOBOK, INO CHCTeMa HecymicHa.

LR

42 3 5 442

Man. 39
Bimmosims: x <4-V2; 4+V2 <x <6.
Bnpaeu
Posp’sisaTi HepiBHOCTI:
1 2550
1\ 2
2. 3 >

3. 0,147 -2-250,12-3,
4. 2¢+21-*-3<0.

5_1‘.1_2_”.__452_
x-1
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6. 2%.5°-52*¥<0. .
7. 45*1 16" <2log, 8.
2-1-1
8 gerl oy
9 2=t grtlagr-l_2e-ice,
10, 5%+1> 5%+ 4.
x-3 1
3x - 2 =
11. 8 iy
12..0,6*72> 6;

1 1
3 < .
B 558 S

14. 0,57 <0257
15 1<3¥-4<o0.
16. |21 -5<3.

< 2.

)

17. 2'-% <0,126.

18, 4%*-2.5%-10>0.

19, (x+5F #*3>1.

20. (x+3)“=’5”‘ 1.

21, (#*-6x+87 <1l

22 (x-27 "%=*3>1.
3x-5

23 3-x°%"* <1

24, 252 - 10% + 5" > 25.

25 Vor 872 >3*-0.

26, (x2-8x+16 8<1.

§7. Poss’ssysanns Jorapudmiummx HepiBHOCTEI
PosrisHeMo OCHOBHI BU/M JorapudMivamx HepiBHOCTEH.
1. Posp’sisysaHHA HepiBHOCTeH BHAY log@(z)f =2k
3BOJATHCH JO DO3B’AYBAHHS CHCTEM
a) 2@>1, o [0se@<1L,
720" (5 0<f@®) <o @
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2. Posp’ssypanHs HepiBHOCTell BUZAY logw @ f@<k
3BOJMTECA JO PO3B’A3YBAHHSA CHCTEM

o {w(x)> 1, P {0<q)(x)<l,

0<f(x) <o f @020 (@)
8. Posp’s3yBaHHsA HepiBHOCTeH BHAY
log, o, f (%) 2 logy () b (x)
SBOZMTHCA JO PO3B’A3yBaHHA CHCTEM

a) (2@l 0 [0se@®<1,
fx)=2h(x>0; 0<f(@<h(x).

4. Posp’ssysanns HepiBHOCTe#t BuAY
108 (o) F (x) < logy o b (x)
SBOAMTBCA /IO PO3B’ABYBAHHA CHCTEM

) {w(x)>1, 0 {ow(x)(l'

0<f()<h @y ittty

Ipuxxax 1. Poss’ssatn sepisHicTh
logg (x° - dx +3) < 1.

Poss’ssysamun. Kopueryiouncs Bractusicrio Jorapud-
wmiggoi dymKmil, gicTaeMo, mo jaHa HepiBHiCTH piBHOCHILHA
nepiprocTi 0 < x* - 4x +38 < 8, TO6TO

x*-4x+3<8, [r*-4x-5<0,
x*-4x+3>0, |¥*-4x+3>0.

Poar’soxemo ni Hepismocri (Man. 40).

W27
-1 1 3 5
Man. 40

Bigmoeiae: 3<x<5; -1<x<1.
Ipuxnan 2. Poss’sisarn HepiBHiCTH
x+4x
I
81 2x-3

<
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Poas’szasma. Ll HepiBHicTs piBHOCMJbHA HepisHOCTI
b R
—— DR
2x-3 3
2 +4x
2x-8
8x%+12x-2x+3
3(2x-3)
32> +10x +3
2x-3

Poss’asyioun HepiBHiCTH > %, ZAicTaHeMO

> 0, abo

> 0,

aBijicH
x+3)@Bx+1) o
2x-3

Poss’asyioun jaHy HepiBHiCTH METOJIOM iHTepBaJiB, gic-
TaHEMO BiATIOBigb.

Bignosins: 73<x<—%, %= g

Tlpuxaax 3. Posp’asats HepiBHicTs

log, 5 (x* - 8x+15) > 0.

Poas’asamns. 1]s HepiBHicTH DIBHOCHIBHA TAKAM JZBOM
cucTeMaM HepiBHOCTel: '
a) x-2>1, 0 0<x-2<1,
P -8x+15>1; 0<x*-8x+15<1.

x> 8,
i Fd DAY
€ BCi GgHaweHHS X, IO SaJOBOJLHSIOTH  HEpiBHICTH
x>4+\2.

22
4-\2 3 44\2
Man. 41

2<x<3,
Posp’sigkom cucremu 0) {x*—8x + 15> 0, (man. 42)
x*-8x+14<0

PoaB’si3KOM CHCTEMH 4)





[image: image206.jpg]Hoxasnurosi i xozapugaeinni_piensuns ma wepisnocmi

€ Bei ogmavemms X, mo Ba(OBOJILHAIOTh  HepiBHICTH
4-2 <x<3.

2 423 5 442
Marn. 42
Binmosixs: x>4+‘/2—; 4-2 <x<3.
Bnpasu
Posp’asatn mepismocri:
1. log; (5x-1) > 0.
3

2. logy Bx-1)<1.
8. logy s (x* - 5x+ 6) > -1.

1-2%
4, logs r
5.
6.

< 0.
logg s x + logy s x — 2 < 0.
2
log, x < gt 1
!éx—3lgx+3
7 Bai < 1.
8. ln‘:g,,_.‘,(H—J¢:—2)>loga.2 x2+2x+3).
g DEERD o
a=1
x-5
10, P YT o
11. logg (¢ - 4x +3) <1.
x-1
12. log, logzﬁ 2=L
lg8x+igx-6
13. S >0

14. log, , (x* - 8x +15)> 0.
15. logz2 4, .5 (x~4)>0.
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16.
17.
18.
19.
20.
21,

29.

30.

L6185 1

log, (x* - 2x - 3) > 0.

log; _, (x - 2,6) > 0.

logs, (x-1) > 4.

(x-1) log, (#* — 42 +8) < 0.

logax+lng.,§x+loglx<6.
3

log, (x +7) > log, (x + 1)-

210';‘ s> 05,

]c-glz+log‘x>1.
5

. logy, (¥* - bx +6) < 1.

log3 (x - 1)* - loggs (x — 1) > 5.
2B T 4 162 %% < 1T.

. log,2 (3 —2x) > 1.

log, (x +1) < logy @2-%).
x

log,_ 4 (2% ~9x +4)> 1.
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Kommnnexcni umena
§1. Aurebpaiusa (opMa KOMILIEKCHOIO UHCIA

Yucno, mo 3aJ0BOJBLHSE piBHICTH 22 =-1, nosHaYaOTH
6yKBOIO i Ta HASMBAIOTH YAGHON OJUHUYEIO.

Taxuw amHOM, i*=-1.

Yucra eudy a +bi, de a i b — Oydv-axi diucni wucna,
HA3Uu6aIMb KOMRAEKCRUMU vucnamu. Jucia a i bi na-
3u6aombca 6i0N06IOHO OUCHUMU U YREWUMU 4ACTIUHAMU
KOMNAEKCHOZO HUCAA.

Kommuexcre umeno a + 0i ororoxmioors 3 AilicHEM
YHCIOM a.

Kommuexcai umena Bupy a +bi Ta @ — bi masuBawoThCH
CRPRACEHUML.

Kommnuexcri amena Buay a + bi Ta — a — bi masmBaoTHCH
NPOMUREHHLMU.

Jlea xommiexcaux umcna @ + bi Ta a, + b,i BBaXaOTHCA
piBHMMM Mk co600 B TOMy M TiIBKH TOMy BHIAJIKY,
xomu a=ay, b=Db. B mBOro O3HAYEHHN BMIJIMBAE, IO
KOMIUIeKCHe 4McIo @ + bi mopismioe Hynesi Topi # Timbkm
Tomi, ko a=0, b=0.

Tipuxaan 1. Buxonarn zii Hajj KOMIUIEKCHUMA HCIAMM:

a) (5-Ti)+(-9—-2i)=—4-9i;

6) (a+bi)+(c+di)=(@+c)+(b+d)i.

Hpuxaax 2. Bakosary Aii Haj KOMIUIEKCHAMY YHCJAMH:

a) (-4+8)—(-1+5i)=-3-2i;

6) (@+bi)-(c+d)=@—-c)+((b-ad)i.

Tlpuxaax 3. Buxonaru Aii Haj KOMILUIEKCHAMY YMCIAMH:

a) (5-2i(4+38)=20+15i-8i-6i*=20+Ti +6=

=26 + Ti;

6) (4 - Ti)(4 + Ti) = 16 - 49i® = 16 + 49 = 65;

8) (a + bi) (¢ + di) = (ac — bd) + (bc + ad) i.

Tlpuxaan 4. Baxorartn fii Ha/{ KOMIUIEKCHUMA YMCJIAMA:

8-T _ (3-T)(6-4) _ 15-12i-36i+ 28 _

Vs Gra) A 25 - 16i%
il o g (e
SO0 41 A"
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P a+bi_(a+bile—di)_ac+bei-adi-bdi’
c+di  (c+di)c—di 2= dA?

_ac+bd  bc- ad ;
Erd® T E+d

Jlna mifEeceHHS! KOMILIEKCHOrO 4merna Xo cTemeHs CIIO-
warky Tpeba 3amaliTM pesyJbTATH nifHeceHHA XO CTEmeHs
yABHOL OfHMIL i sgafoum, mo i°=-1, Maemo:
it =i, ¥ 1,08

#=-1, i"=-1, #=1.

QueBMZHO, MAEMO HOTHPH 3HAYEHHS, AKi 9epryiorscs:
fhoq, o 2o, 0=, pe k=0,£1,£2
Ta iH.

Tpukaan 5. Buxomatn gio: (1+ =@ +d?f =

S+ 2+ = +2i-1)° =64 = 64.

Ha MHEOMKHME] KOMIVIEKCHHAX UHCEN Jis FOOYBAHHSA KOPeH:
saByKIA BUKOHYETHCH i B PeayJbTATL YTBOPIOKTECH SHAYEHHST,
KiMbKicTh AKHX JOPIBHIOE IOKASHWKY KOPEHH.

Bokpema, KBaJpAaTHMA KODiHb Mae JBa SHAYMEHHT, sxi
BHAXOAATECS 32 (OPMYJIOI

JET:i[\[‘“2+2"2+“ + i‘\l—"”;z"‘ ]

ze smak e+» y Hgyxkax Geperscst npu b>0, a sHaK
«» — mpu b<O.
Tpukaax 6. Buxomartn Ao

m=t(\ldzs+1244 +6 i\r&5+1244—5 ] it

=1(\J% +i‘l§] = £ (8 i VE) =+ @ +2).
Mpuxaax 7. Posknactm =HA KOMILIEKCHI MHOMHUKA
at+ b2
Poas’asamns. a + b2 = (a? + bi) (a* - bi).
Ipuxnax 8. Busmauura X T2 Y, AKMO

2= 1, B =i, i

x+2y +3xi—byi=T—i.
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Poss’ssamasa, x+ 2y + (Bx - 5p)i =7 - i.
Ha ocHOBi 0sHAYEHHA DIiBHOCTI KOMIJIEKCHHX dYHCeX

MaeMo:

x+2y=1,
8x - 5y =-1.

Posp’sasyloun yTBOpeHy cHcTeMy, AicTaHeMo: X =3, y=2.

Bigmosine: (3; 2).

Bnpasu
Buxonati Aii HaJ KOMIOJIEKCHMMM YHCJIAMM:
1. a) (3+2i)+ (2 +4i) 8) (-3 +i)+(2 - 4i)
6) (2-8i)+ (1 +2i) 2) (-1-2i)+(-3-i).

2. a) (2a - 3bi) + (- a - bi) + (4a + 2bi) - (2a - 5bi);
6) (5x + 3yi) + (- 2x + 8yi) — (2x — yi) + (Tx + 2yi).

a) 2i-3i; 6) 2,5

po

2) (-8-Ti) (- 3i).
5. @) (2-8i) (4-i)

6) (1-2i)(5- i)

&) (5-i)(5+i)

+4i; 8) —ai- 5i; 2) mi- ni.

a) B+5i)-2; 6) (1-i)(-4) 6) (- 3+4i)-2i;

2) (3+2i) (8- 2i);
) (m — ni)(m + ni);

e) (Va + iNb)(Va - ivb).

6. a) 4i:2; 8 (2+i):i; a) tay
i: 20 sl _Bi
6) 6i: 2i; 2) 3 e) 248"
1+iV3 0, a+iVb
= B it O b
P 5-iV2 A Rl o moni
T a+2iva’ m+ni’

8. a) % 0) i'5.6) % 2) i*4

9. a) 1+ i)z; 2)
0) - ]
6) M+d% o

Q=% &) (L+i)
@+ biy’s ) (1- 0%
@-iB8Y; 3 a-id
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10, 4 +9°-@Q - .
1%i ' 1-i a+bi _a-bi
11 Sl e )
8 5t aai O oim e-dl
12 71+m+i‘JlAm i NI—m+iVl+im
- ism-ivi-m Vl-m-ivi+m’

1T (1-i V7Y
AN TENE
(4 (5.
14, PoaknacT¥ HA KOMILIEKCHI MHOMCHMKH:
a) a*+b% 6) a® + 4b% ) a+b;
6) a® +4; 2) 2+1; e) a+1l.

15, BusaumTé X Ta Y 3 PIiBHAHHSA, SKIIO:
a) 2+ bix— Biy =14i +3x— 5y;

8. + 0
6);+:y—2=7z—‘?+y;

dogts Lot ol b
B)x+y+67x y+y'
2) 3-5y+2xi+ Tyi=1+11Li.

§2. TpuromomMeTpHYHA dopma
KOMILIEKCHOTO YHCIA

KommekcHe duucio @ + bi reoMeTpuiHO 306paKkaloTs
roaxoo M, abenmca sixoi B npsMOKYTHIM creTeMi KoOpAHHAT
fopiBHIOE @, a OpAMHATA — b (man. 43).

3 jmmoro 6oky, Te came KOMILICKCHE 9HCIO MOXKHA
sobpasurs B iHmid cucTemi KOODAMHAT BexTopoM OM. ‘

Jlommuna BexTopa, Mo 306pacye KOMIUIEKCHE HHCIO,]
HASMBAETHCS MOJYJEM OO KOMILIEKCHOro <Hcaa i mo-

amawaeThea GyKBOI . 3 MATOHKA

BHAHO, WO I'= \a? + b2,

Ky ¢ Midx OfATHHM HATDIM-
xom oci abemme i Bextopom OM,
mo 3sobpaxkye KOMILIEKCHE HHCIK
a + bi, HAsMBAETECH AP2YMERMO.
KOMILIEKCHOTO IHCJIa

(0 < ¢ < 360).
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ADPryMenT (p KOMILIEKCHOTO 4mcia @ + bi mop’ssammii

a i b dopuymon tng:%.

Tpuxnanx 1. SmaliTn MoAy/ab i apryMeHT KOMILIEKCHOTO
uncaa — 3 — 8i.

Pos’ssamms. r=Va®+b% = V(- 3)2 + (- 3)2 =92,

Iio ymoBy sajgoBoibHSIOTE sIK Kyr 45°, mak i xyr
225°. Ane kyr 45° He e aprymentoM umcia — 3 — 3i.
IlpasumbEa Bigmosigs Gyge ¢ = 2257, Ilei pesyawrar gic-
TaHeMO, KO BpaxysaTh, Imo abcuuca i oppumara zaHOrO
KOMILTeKCHOro umcaa Bifg’emmi. Orixe, Touka M wmicTaThes
B Tperifi usepTi.

Popma sanmcy KOMIUIEKCHOrO 4ucja a + bi HasuBaeThesa
are6paiaHOl.

Abcnmca @ Ta opAmEAaTa b KOMIUIEKCHOrO gHCJA
a + bi BupacaloThCsl 4epes MOAYNH r i aprymenT ¢ dop-
Mynamu @ =rcos @, b=rsin ¢. Togi maemo:

a+ bi=r(cos ¢ +i sin ¢).
lle#t Bupas HasMBAaETHCA MPUZOHOMEMPULHOIO (HOPMOIO
KOMRAEKCHOZO WUCAA C 3 MOAYJNEM I Ta APTyMEHTOM @.

Tpuxaan 2. Tlogatn B TpUroHOMeTpwdHiK dopmi wmcao
2 IS

Poss’saysamnn, Maeno r=V12 + (-1)2 =2, tg = 29
Tyr a=1, a b=-1. Omxe, ¢ smaxogaTbcs i uersepriit
upepti. BBifcm ¢ = 315" i Moxkemo zammcarn

1-i=12 (cos 815" +i sin 315").

Mpuxnan 3. Bupasutan B anrebpaiumilt dopmi wmeno
2 (cos 300" + i sin 300°).

Poss’asamna. Ockinexm cos 300°= cos (360° - 60°) =

:00560':%, sin300'=sin(360'-60'):—sin60':~§,
TO MaeMO
2cos(300'+isin300'):2[%—%]=1—i‘l§.
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Mopgysb Ao6yTKY ABOX KOMILUIEKCHUX 9YHCes, SaNMCAHMX
B TpuroHOMeTpHuHiH copmi, XopiBHIOE HOGYTKY MOmyeit
CHiBMHOXHWKIB, a apryMeHT JOpIiBHIOC CyMi aprymenTis
cIiBMHOXHMKIB, TOBTO AKIO

2, =r, (cos @, +isin @), 2, =r,(cos @, +isin @), 10

2y -2y =1y - T3 (cos (¢y + @p) + i sin (py + Py))-

Mopysms 4aCTKM JBOX KOMILIEKCHMX YHCes, 3alHCAHHX
B TpHroHOMeTpMuHil ¢opmi, AopiBmioe wacTmi moxyned, a
aprymenT — pisHMIi aprymenTiB gizemoro i pgimbEuKa,
T06TO, AKIO

2, =r, (cos ¢, + i sin ¢,), 2y =Ty (cos @, + i sin @), TO
a2 ﬁ(eos(qa,—%)H’sin (@1~ 92
43Ty

Tlpu mifHeceHHI KOMILIEKCHOTO YHCJ]A
2=r(cos @ +i sin ¢)

O CTemeHsA n JiCTAaeMO:

(r (cos @ + i sin @))* = 7 (cos ng + i sin nP).

Lla ¢opmyna HasmBaeThes dopmMynolo Myaspa, sa iM’am
amraifickkoro MatematMka Myaspa (1667-1754).
Ipuxaan 4. IligEects A0 ImMOCTOTO CTeHmeHs YHCIO

2 =2 (cos 40° + i sin 40°).
Pose’szamms. 2° = 64 (cos 240" + i sin 240) =

=64[A%——42§iJ=—32—32‘I§i.

Ockimstcn cos 240" = cos (270"~ 80) =~ sin 30'=— 1,

sin 240" = sin (270’—30'):—00830':—%.

Tlpuxaan 5. Iligsecrn po 20-ro cremena 4YMciIO

Poss’ssamns. 3anumemMo Ie 9MCIO B TPHIrOHOMETPHHIHiM
dopmi: z =1 (cos 60" + i sin 60°). Bsizcnm
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2% = 1% (cos 1200° + i sin 1200) = cos 120" + i sin 120'=
1.8

== N

Kopiuk n-ro cTenens 3 KOMIJIEKCHOrO YMca FoGyBaeThes
3a pgomomMoroio GopMysm

n‘Jr(t:or;q>+isi:n(p)= W(my%m+im9%m],

fe k=0, 1, 2,..,n-1.

Mogye kopems n CTeleHs 3 KOMIVIEKCHOTO HHCJA
FOPIBHIOE KODEHIO TOTO CAMOTO CTENEeHS 3 MOAYJIA MifKO-
PEHEBOTO BHpasy, & APryMeHT JJsf KOXHOro SHa4eHHS
KOpeHs1 BU3HAYAETHCA 3a (PopMyJIoI0

@+ 2kn

> R k=0,1,2..,n-1

Pre1 =

Hpuxaay 6. 3maiita a\/f
Posp’szamna. 1 =1 (cos 360k + i sin 360°k),

s

VI =1 (cos 120°k + i sin 120°k).

Komn k=0, 1, 2, gicramemo sigmosizmo
ny=1(cos 0" +isin 0) =1,

n2=l(cosl2()-+isin120’)=1[_%.H‘%:w,
n3=1(605240'+isin240'):1[,%ﬁigj:‘l_—i‘l_g.

Bnpasu

193 a)%+%; a)-%ﬁ»%;
2. a) 4+3i; o)~‘1§+i:
6) 1-i\3; 2) 5+ 12i.
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Cnoxykn Tta Gimom Hseioroma
§1. Cronyxm Ta ix BHmH

Hexa#t A — cyxkynmicTs pisHUX DpegMeTis, W0 MAlOTHL
cmineRy osmaxky. Hanpuknag, A — cykynoHicTs mnapEEX
umcen Bixg 1 go 10, aGo yumiB gamoi mxom, abo safaHuUx
TOYOK Ha IvomuHi Tomo. 3SaMicTh cCJiB «CYyKymHICTBS
6yAEMO TIOBODHTH ¢MHOKMHAS.

Orxe, A — MHOXMHA, WO CKJIAZAETHCH 3 CKiHYeHOI
KiJbKOCTI eneMeHTIB @, @y g, ..., G,.

3 pisEMX enemenTiE MHOMWHW A MOXHA YTBOPUTH
Tpyn¥, AKi HASHBAIOTHECH CROAYKAMU.

PospisHAIOTE TPH BHAHM CIONYK: POIMilleHHA, nepecma-
HOBKU, KOMOIHAIL.

Cronykn, KOMHA 3 SKMX MIiCTATL M DiSHHX eleMeHTiB,
VeATHX 3 JaHWMX N eJeMentis mMuoxwEn A (m<n), i
BiApiSHAIOTECH OZHE BiJ OZHOrO CKJIAJIOM eNeMeHTiB, abo
TNOPARKOM iX pOSTAINYBAHHSA, HASHBAIOTECH POIMIUECHHAMU
3 N eleMeHTIB MO 7l y KOXKHOMY.

Kinekicts TakMX pOSMImIeHbh IIOBHAYAETHCA CHMBO-
nom A%

Tak, Hanpukyajg, pisai Tpunudposi guena, mo sanucani
TpeoMa 3 fep’smu mmbp 1, 2, 3, 9 i He wmicTaTh
ofHAKOBMX TMOpP, YTBOPIOIOTH pO3MimeHHA. Ix KimbkicTs
sobpaxaerses Tak: Aj.

KinpkieTs ycix MosimBuMX poaMimens i3 n enemenTis
0o 7 B KOXHOMY BH3HaJaeThcd (dopMyson

At=n(r-1)@n-2)...(n-(m-1)).
B oxpemux Bunagkax dopuyry mas A7 sammeyioTh y

sumnp;iA::(L,nenl=1~2~3-...-niuamam
n

-m)!

(axropiasom.

Tpuxaax 1. Obumcmurn A).

Posp’szamns. A3=9-8-7=0504..

Tpmxaan 2. Ha xoxnill 3 JecaTd Kaprok sanmucaHa
omaa 3 uudp 0, 1, 2, 3, ..., 9. Bepyrs 4YoTHpM KapTKH
i ckiamatoTs iz mudp, sanmcaEWX HA HHUX, YoTUpUNUGpPOBe
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Banmeatn B anrebpaiumili dopmi: x

3. a)4[cosg+ixin%); B)B(COS%{»iEiII%];
6) 6 (cos 0" +isin 0); a)4(coe§+isin§].

Buxomartu zil Haj 9UMCJAMM, TNOJAHWMYM B TPHIOHOMET-

puamii dopmi:

214

4. a) 4(cos§+ising)-3[ws%+isin%];

6) g (cos 150° + i sin 150°) - V3 (cos 120’ + i sin 120);
6) (cos 75" +i sin 75 : (cos 30" + i sin 30);

2) 6 (cos 45" + i sin 45 : 2 (cos 15" + i sin 15);
) (cos 30" +i sin (307°%

6
e) [3 [eos%1 +i sin %]] 3

O6uucara:
90

00
P 1,8
5.a)(2+;2]. u)(—2—;‘§).
1
6. @) Yeos 120" + i sin 120°;  06) l:lcos 225" + i sin 225°.
Bmaiity Bei 3HAYEHHS KODeH:

7. a) Y1 0) Vi; 0 ¥16; 2 Far T
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upcno. CKiNBKHM PpiSHMX YOTHPMIHGPOBHX amcexn MOYKHA
CKJIACTH TAKMM YHHOM?

Poss’azamns. Beporo pisEmx komGimami#t is wormpeox
KAapTOK MOYKHA CKJIACTH CTLILKM, CKiNBKM icHye poamimens
3 10 enemenTtis mo 4. YMoBaM 3ajjad¥i He 3a/I0BOJIBHSIOTH
Kombimanii nudp, mo moumHalOTHCHA Hytem. Takux KoMGi-
mani# Gyge Aj. Bmaysmpmm ix is saramsHOro umesa

posmimens A;B, AicTaHEeMO IIyKaHe:
Ay a3- 101 9 _ 91A0-D 919 ,aq

Bl BT 6! 6!

Tprxaan 3. Ckiibku pisHMX IpaBMIBHEMX APOGiB MoXEHA
cknacta 3 wmcea 3, 5, 7, 11, 13, 17, 19, 23 rak, mob
y koxHml Api6 Bxogmim xsa umcaa?

Poas’aszasra. OueBngHO, BCHOro pisEmx Apob6iB iz maEMX
WHMCeN MOXKHA CKJACTH CTLTHKM, CKLIbKHM icHye posMimess
is 8 exementis mo 2 (Aﬁ). Ane Bac NiKaBIATH JMIIE

mpaBmibHI Apobu, Akux Oyge B gBa pasu MeHmre, TobTo
S U7 g St
2A"_2 8.7=28.

ITepecmanosxamu (P,) HasHBAIOTECA CHOAYKM 3 1
eJIeMeHTiB, AKi BiApisHAIOTECA Mik cOGOI0 TLMBKA MOPAAKOM
POSTAllyBaHHSA eJIeMeHTiB. Ix ximexicrs ofumcmoerscs sa
dopmyJio0:

P,=1-2-3-4..n=nl
Tpuxaan. Ckimbkoma cmocobamm moxkHA poscerntd 5

9ONOBiK B I’ATHM HOMepax roremio?

Posp’sasamssa, Py=1-2-8-4-5=120.

Bigmorigs: 120.

Ipuxaan 4. Ckinzbku pisEMX D’ATHIMGPOBMX dHMCeN
MokHA yTBOpMTH 3a gomomororo mmdp 0, 1, 2, 3, 4?7

Pose’szamEa. 3 JaHMX I'STH OUQD MOXKHA YTBOPHTH
CTLTBKM WHCeJ, CKibKM € IePecCTAHOBOK 3 5 eJieMeHTiB.
Cepex nux wucea € Taki, SKi MOYMHAIOTECH 3 HYJIA; BOHH
He n’arunudposi. Yuce, sKi NOYMHAIOTECA 3 HYJIA, CTLIBKY,
ckinbku icHye TepecTaHOBOK 3 4 enementis., ToMy IMyKaHa
KinpkicTs WaTHIMGpPOBHMX umcen popismioe Py — P, =120 -
-24=096.

Bimmosins: 96.
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Tlpuxaan 5. Bmaditu x 3 pisEsEES # =132,
AP,
Ae n=>10 — gBarypambme umcJo.
Pos®’sizamms. Briggo 3 dopmysamm gus  obuMcIeHHS
IIepecTaHOBOK i posMimieHs Maemo:

e edbe mUiE, o8 L;?M - 132

(x—n)!l x!

me x+220, x-n>20 ma x20. Cxopouyioun api6 Ha
xl, pmicramemo kBajparHe piBHAHHA X2 + 3% — 130 =0, sixe
PIiBHOCHNBHE JaHOMY, SKmO X — HarypamsHe. Poa-
B'A3YI0YM Ne piBHSHHA, sHaXoguMO, mo x =10 (kopims
x=-18 me BpaxoByerscs).

Biznosigs: 10.

Cmosyky, KoHA 3 SKMX CKJIAJaeThCAd 3 M DiGHHMX
€JleMeHTiB, Y3ATHX 3 N eJeMeHTiB MHOXWHH A (m < n),
BipisEAOTECA OfHE Bix omHOrO npuHa¥MHI OfHMM eseMeH-
TOM, HASHBAIOTECA KOMGIKAYIAMU 3 n eneMeHTiB mO m.
Kimskicts Takux komGimanili mosHauaeThes CHMBOJOM Ccy.
Bmina mopsaKy eneMenTiB B ogmif kom6imanii He NPUBOAMTH
Ao Hopol kombGimamii. Kimekicrs pisamx xom6imanih s n
eleMeHTiB IO M oBuMCTIOETHCA 38 (OPMYJIOI:

S5 -_n
L m(n-m’
Kom6inanii mators Taxi Bractmsoeri:
L Cr=0C™

2. napcix m =0, 1, 2, ..., n cupasmxyersca piBmicTs
(+1)Cr=m+1Cptl.
3. Iina scix m=1, 2,...,n cnpaBmpxyerscs piBHiCTH
2 =Cor +C3 5.

Hpukaan 6. Cxinekn pisaux xokefHMX KOMaHJ MOMKHA
ckaactu 3 9 Hanagaioumx, 5 saxmcmukis Ta 3 Boporapis,
AKIMO JO CKJAAY KOMaHAWM NOBMHHI yBili 3 Hanagaoumx,
2 saxucHmkM Ta 1 Boporap?

Posp’szanns. 3 O mamajaiouux MoHA BubpaTa TpLOX
cg pisEumMm crmocobamu. 3 5 saxucHmKIiB MoxkHA BubpaTn

ABOX C§ PisEMMH cmocofamm. 3 TPEOX BOpOTApiB MOXKHA
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BubpaTH OZHOTO BOpOTAps TphOMa cmocobamu. KomGimyroum
KOXHY TpiliKy HanmajaouMX 3 IApaMu 3aXMCHMKIB, 'Aicmmo
C}-C? pisamx xomamp 6es poporapis. KomGimyiownm i
KOMAHJM 3 KOMKHUM i3 BOpOTapiB, MaeMo

9151-3
C3:Ci-8 = grarga - 2880

pisHMX KOMaHJ.

Tpmkaax 7. Cximexm pgiaromanelt Mae  omywumik
n-kyTEHAK?

Posp’asamnsn. KokHa napa BepmIMH [JaHOTO MHOTOKYT-
HMKa BHsHadYae a6o ogHy 3 Horo ctopiH, abo ozHy 3 ¥oro
niaromane#h. ToMy Kimbkicrs ycix cropim i aiaromaneit
Aopismioe C2. Ane MHOTOKYTHMK Mae I CTOpiH, TOMY
kinpkicTs ¥oro jiaromayeli JopiBHIOE

= 25 _3
C:_":n!nz 1!_"=n23n=nn2 4
T13=554%,
Posw’sizammss. Ockimbkm CY73=Ci3-®"1D, 10 name

Ipuxnan 8. Posp’sisatn pisEsmEsa 12 C

pisnsHEs sammmemo y Burasmi 12 CL, ;=55 A2, |, abo

x+3)x+2)(x+1)x
12 1.2.3:4 =55(x+1)x,

3BigK¥, mamM’ATalouM, MO X — TUIBKA HaTypaJbHe 9HCIO,
sHaliteMo: X = 8.

Ipuxaay 9. Poss’ssatu mepismicrs Cf; ' > 2 Cf.

Pose’ssamns. JliBa wacTuHA HepiBHOCTI Mae amMicT ToAi
i Timekw TOAi, KOJM X — Iije YMCIO, MO HAJNEKHUTH
npomikky [1; 11]. Ilpasa wacTuma Mae amict Toxi i Timbkn
ToAi, KOMM X — IiNe wMcno i Hayexurs mpomixkky [0; 10].
Omie, posB’AsKaMM HepiBHOCTI MOXCyTh OyTH TULTbKH Oii
BHAYEHHA X, IO MicTAThcs Ha mpomiskky [1; 10].

BukopucToByioun dopMysy Aas komGimami¥, samummemo
JAaHY HepiBHICTH TaK:

10! & 10!
(x-DIA0-x+1) xl(lo 0
TopimmBmm obmasi YACTHHA HepiBHOCTI Ha

100 ; T
sl Olusaion gpgey B i ¥ > 22—
PSR T (R o st S PO 2 ,
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- 2x, Tobro x > 2372 . BpaxoByloun Te, mo X — HaTypaibHe
9HCIO0, AKe HaKexuTh mpomikky [1; 10], aicramemo, mo
poas’sskamMm gaHOi HepiBHocti € 8; 9; 10.

Bignmosigs: 8; 9; 10.

Npuxaax 10. Bpalitn x Ta y 3 ymosm

CUii:iC,, G =5:5:3.

Poap’szamma. Jlane piBHsSHHS piBHOCHIbHE cHCTeMi piB-

HAHB

L=

x+ 10

3¢, = 5CL,

Ae X2y — HATypaJbHi 9HCJA.
3 mepmoro piBHAHHA CcHCTeMH BMIUMBae, mo y+ 1+
+y=x+1, robro x = 2y. Toxi 3 Apyroro piBHAHESA AicTacMoO
1) 5 (2y + 1)
= ) 3@+t _ @y }
3Gy = 504y abo W@+l @-Dly+2)
$ 2y + 1)t
Cropouyioun Ha CHIbHMYA MHOXHMK e By )R ,
s @+ Dlw-1)
maemo 3 (y +2) =5y, ssigxm y=3 ta x=6.
Bimnosins: (6; 3).

Bnpasu
O6umcmTa:
3 A+ A A+ AL
l.a)Ag;ﬂ)g:%;ﬂ);gAg,z) Aﬂ
P, +P, Py ik
2.a)P4,6)P.a) o ey e
3. a) C; 6) Ci; o) qgo, £)+C3.
A7 - Py 2P, + 34}
4. a) 2 5, 0) 5P5*P3'
£ a e P
5. a) 5 R
: AT
= A2y gmet 4P,

A e i R
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20. 3mafitn cyMy nudp B yciX n'STHSHAUHMX UHCIAX,
samMcaEMX 3a jomomorop 1, 4, 6, 7, 8.
21. Crximskoma cmocobaMm MOMHA CKJAacTH [030p 3
TPHOX coipaT i opmoro odimepa, sxmpo e 80 commar i 3
oginepn?

§2. Bimom HeloToHA

Popuyra
E+a)=C»+Cl*la+C2 2" 2a+...+Ca,
Qe n — HamypanbHe WUCRO, HA3UEAETLCE (HOPMYROI0

Ginoma Hviomona, a ii npaéa uacmuxa HAUEBAEMCR
posknadom Ginoma.

Koediniearn 1, C,’,, C2, ..., C, ..., 1 HasmpawTECA Gi-
HOMiajpHMMM. SamMcylouM piSHHMIOIO X—@ y BUTASAL
X + (- a), MaenMo

x-o)l=x"-Chx" la+cix" 2a®- ...+
+EFCE et L (D) 0™

BaspaunmMo Taki BJacTMBOCTI poskiaAy Gimoma.

1. Kinekicrs Bcix wieniB posksafy Ha ofuHEMNIO Ginbmre
TokasHuMKa GiHoMa.

2. CymMa NOKA3HUKIB CTemeHiB X Ta G KOXKHOTO WUJeHA
POSKJIAZY JODIBHIOE NOKA3HMKY CTeleHs OiHoMa.

3. Barambamii unem poskaagy T),; Mae Burasax

T, ,=Ctxtdh

Toxnapmm y dopmyri k=0, 1, 2, ..., gicraemo mep-
muii, Apyrmit, Tperilf, ..., (n+ 1)# wiemnm poskaagy.

4, BisomianeHi koedimienTn uieniB, piBHOBiAKATeHUX
Bij kimnis poskiagy, pismi Mix cobowo, ocKimskm

et
5. Binomiasbanii xoedinient (k + 1)-ro 4iena poskiaamxy

noB’A3anmi 3 nonepeAriM GiHoMianbHMM KoedimienToM cmiB-
BigHOmMeHEAM

n+l=k g
3 SKOro BMIUIMBAaE TaKe NpPaBHJIO:
Koxcruii Ginomianvhuii xoegiyienm posxaady, novuna-
w4y 3 dpyzoz0, OJopienice nonepedHvOMY GiHOMIGLLHOMY
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(m+1) I £
ey ey et
Poss’sizaTé piBHAHHA:

7. a) A%=56x; e) 5CL=0% 5
6) A2, ,=30; ) a= e,
5 AS
8 a) C2+Ci=15(x 1) a)%::ﬁ;
1542 343
o o= DGt
AP . Py
9 ~90; & = 132.
Ry Pxfl ) A:P,,,,
Poap’sisaTi cucTeMM piBHAHB:
AL : AL =10, 12
10. o) Vg 6) 2
o= o_,=10.

11. Iligx wac aycrpiui 16 4oJOBiK NOTHCHYNM OJWH
opmomy pyxu. Crimekm pyrocTHckamR 6yio 3pobieno?

12. 30 yumis saxorimm obmimaTHCH (OTOKAPTKAMH.
CrinbkM BCboro Kaprox Tpeba jus mboro?

13. Vumi mxomu Bupualore 10 pisHEX mpezMeris.
CximskoMa cmocobaMy MOMGHA CKJACTH POSKJIAZ YPOKiB Ha
OfMH JeHb, o6 NpH HBOMY 6yno 5 pisEnx upemMeris?

14. Bpurajup noBuHeH Bigmpasuth Ha pobory Gpurazy
3 5 uonoBik. CkigbkoMa cmocofaMl MOKHA OpraHisyBaTH
6puragy s 5 womomix 3 127

15, Cxiymsxona cnocobamu MoxHa Bubparu 8 15 =osoBik
Aeneramiio y ckiaagi 3-x wonomik?

16. Cximexku npsaumx JiHil MoxHA mpoBecTH Yepes 8
TOUOK, 3 SKHMX HifKI TPH He JexaTh HA opmil npamik?

17. BusmaumTH YMCJIO BCIX fiaromajelf MPaBAILHOTO
15-kyTHAKA.

18. Ckinbku pisHMX NUIOIWH MOXKHA DPOBECTH Uepes
10 Touok, AKmO HifKi TPM 3 HMX He JexaTh Ha opHik
npamil i HifAKi YOTMPH TOYKHM He JexaTh B ommilt mrommmEi?

19. Cxinbke pisHMX I'ATH3HAYHMX YHMCEN MOXHA 3a-
mucatn sa gomomoroo mudp 0, 1, 3, 5, 77
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KoepiyicHmy, NOMHOMEHOMY HG NOKA3HUK cmenena Oyxeu
X nonepednv0z0 ureHa i nodineHoMy Ha Kinbkicme none-
pednix 0o HbozO YaeHi6.

6. Sflkmo moxasAmk GimoMa — UHMCJIO HemapHe
(n=2p+1), To bimomiasbri koedinienTn

@F* : i Céﬂ*]’ e 5 Cgp+ 1
apocraiots (p<p+1), a
Cly Chptis s CBLY
cnagators. Koedinientn Cf,, :C‘;,;Jl — HaibGimbui.
Slxkmo mokasamk Gimoma — wmeso mapre (n = 2p), TO
6imoniamemi xoedinienrn Cj, Cj, ..., C§, — aspocrawors
ﬂ,acg C‘H ,szz—cmwam. Poaxnag
Mae opuE Haublmbmwuit woedimient C‘,’p
. Cyma Bcix GiHomiampamx koedinjenris gopismioe 27,
Cnpasgi, noknaBmu y gopmyni Heioroma x =a =1, maeMo
A+ =C+CL+CE+...+CE+ ...+ Co.

8. Cyma Gimomiamsrux koedinieHTis wieHIB posKIaxy,
1O CTOSATHL HA NAPHWX MicH#ax, ZopiBHIOE cymi GiHOMianbHHX
KoedinienTiB uwieHis, mo cToATh HA HeNapHMX Micmax, i
nopisrioe 2" !, mobro

L4023 4O 4.0 i =CL O ot = 2500,
Tipexaan 1. BmaiiTé Bei panioHaNBHI 9IEHM POBKIAKY
3

Gimoma (V8 + V2)P.

Posn’szames, Hexalh myxamwii wiem gopismioe T, ,.

5-k

Toni Tnu—c.(‘l_)5 k.(By=ct-3 5 -2% mek=0,1,
2, 8, 4, 5.

3 mUuX gHcex 'rpeﬁn Bubpats Take k, mpm sKOMYy

NOKaBHAKY 5o Eac Sk Ta o Gyp;yrs nimumMu gucnamu. OueBAgHO,

mo k=2 1ie mylumﬁ anen
=0 8 -2 60
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Tpuxaan 2. Bmalitn cepexmiit wien POBKJIAKY

5 12
(=9
i)
Posp’ssammsa. Poskuaz mae 13 wienis. Tomy cepepmim
YJIEHOM € choMmii. Maemo:

T,;=C%, (‘ TJ (,]“)o 12 xa =Chx

4 2
A s
Dpuwnanx 3. Bmaitru wien poskaagy ( %— ‘/ﬁ.

Ak He MicTHTH X.
Posp’ssamms. Banumemo saranemuii wiem PosKIALY:

3 o7 Ler 2 8k-56
Ty1=Ci (- ‘[x—z)'( V? =EHiokx® & 0 =

14k - 56
=¢fctx °

14k - 56
9
IIYKAHAM YJIEHOM € I'STHH WieH

=GP =cn
Tpukxaan 4. Buaiitn anen posxaaxy

21
3
a b J
-\'_ +'\' 2
[ b i
AKAd MicTHTh @ i b B ofHakoBHX crememax.
Poss’azamna. Banmmemo saraapEmi wien POBKJIAKY

AT

V myxasomy uneni = 0, apigrn k=4. Tomy
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42-38k _ 4k-21
e )

B8a ymoBow sajadi
k=9. Topi

, ab6o Tk =68,

515
Ty = Ch 6% " =1 aXpRiNabe
Tpuenax 5. BmaliTn HaliMeHmIe SHAYeHHH N B POSKJIAAL

(x + a)", npn sAKOMY BijHOmEHHS JBOX cycifix koedinienTin
poskJagy, fopisaioe 5.: 8.
Poap’ssamna. 3a yMoBoiO samavi

e L o B+l 08
c:c =5:8, abo |~ = g.
Baigen n= 2EE8  geo poghy1 BGED,
Ockineknm k — HaTypaibHe dMeJI0, TO BOHO Oyge

HaliMeHmVM NpH HaliMEHIIOMY HATYDPaJBHOMY k, OpH SKOMY
n+1 gimarses ma 5, Tobro nmpm k=4. Toxpi

n=8+1+3=12.
Tlpuxaax 6. Bpalite WaTHY YieH pPOSKJIAXy

(2 -z,
log, 8
SAKI0 OCTAHHIW 4Y/EH PO3KJAAY JOPiBHIOE (_?} &
3 V9
Posp’asamEs. 3a YMOBOK OCTaHHIN 4WJeH pPO3KIazy
log, 8
@ \IF)":(%] :
3 o,

Ockinbkn noxasHWKoBa (yHKNiA aojaTHA, TO 3azada
Mae poss’ssox npu mapromy n. Toxi
_n _Blog, 8 _n LEE T
2 2=(3 S) a8 sdide (Fo ) 8 12,325

amimen — 5 =-5 1 n=10.

T, = Cly (2 1y (VB = 210.
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Tlpuxaan 7. BusHAYMTH [OKASHAK NI B POSKJIAML

1 2
5 z+—5~ , aixmo 10-% uien npOro poskaazy 3a CHagEHMMA

CTeNeHAMM BeJMYMHA X Mac HauGimbmwmid koedimienrt.
Posw’ssamns. Ba (opMy/on0 3ara’sHOrO UJIEHA 3HAXO-

k n-k
2) (1 N cer
Amo 'l'nu:C',.(g] (gx] =[C:'§)'-V‘ -
Koedinienr (k + 1)-ro uzena popismioe L‘,‘, H
B3a ymoBow koedimienr 10-ro wiema posknagy Gimsummit
Bix koedinierra 9-ro Ta 1l-ro wienis, Tobro

2° 28

Cﬁ'; 2 d;.‘y ’

29 2]0
Gy > O

{2 (n-8)>9,

abo

10>2@n-9),

sBigxu Bummsae 12,6 <n <14, a omke, n=13.
TNpuxaan 8. Bmalitn x, sxmo Bigomo, mo Tperilt wien
posknaxy Gimoma (x +x'€%)° gopismioe 1 000 000.
Posn’sizamms. Maemo
Ty=Cha’= 2 (3" =102+ 2 8=
Ba ymoBOIO
10+ * 28 = 1 000 000.
Jlorapudmyioun pamy pismicte 8a ocHoBowo 10 (x> 0),
AicTaeMo piBHAHES
21g?x+3lgx-5=0,

slon

spigxu sHaxogmmo, mo x; = 10, x2=107 %

Bnpaeu
1. Bmaifrm posknay GimomMa:
a) (x+a)f 6) (Ya +\b)%
6) (x-a) ) @ V& -4

8. Anrespa 225
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2. Bratin pen’smalt wien poskinaxy (a + Vb)'%
3. Bmadin cepemmili wien poskaagy (x Vx — 1)'.
4. Buahra wren poskmaxy (Va *‘J;)zn’ mo wmicturs a'.

5. BmafiTy uwieH poskIagy (x\I?A s\[E)‘z, mo wic-
22

e X°.

17 v
6. Bmalitm unen poskIARY (.,BL+ “I;E) , AKAM He
z
a

MicTHTE @.

3
“,‘f 3
7. BmalfiTh WieH POBKIAKLY ( ﬁ + ‘jﬁ , Akuii He

MicTHTE 2.
3 5

8. BmaliTh WieH POZKJAZY (\lc’2 + V@)D, axuk me
MiCTHTBL C.

9. BmaiiTm NOKasHMK cTemeHs O6iHOMa, SIKINO MOCTHH

0 5

wnen posxaagy ( Va' + Va)* me micruts a.

_10‘ BualiTH nNoKasHMK cremeHs 6imoMa, SKmo GiHomi-
anbEi KoedimieHTH uYeTBepTOro i HIOCTOro YJEHIB pOSKIALY
BignoBigEo gopiemiolore 120 i 252.

n
11, V poskaazi Vx +% xoedinienT n’aroro uaeHa
e
BigHOCHTBCS A0 Koediniemra Tpersoro umeHa, sk 7: 2.
BuaiiTm TOM uwiMeH posSKJAxy, AKMH MicTHTE OGYKBY X B

TIepIIoMYy CTeneHi.

n
12. 3Bmaitty TOM wieH poskiagy Gimoma [z 2 +% B
V2,
AKWi TS CHPOMEHDh MIiCTATH 2°, sxmo cyma GiHomiameEUX
KoedinienTis poskaagy popismioe 128.
13. BusHayuTé X 3 YMOBM, INO II'ATHI WJIeH DOSKJIaAy

Ginoma (‘/; + x’l)‘s JAopisHIOE g '3
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Pisni sagmaui

1. Bmafirm TpunudpoBe uwmeaO, AKMO Horo mubpH
Bigminmi migx 0, a cyma pisEmx pgBommdposux umcesn,
CKJIafieHUX i3 HHUX, JOPiBHIOE IBOMY TPHUIMGBPOBOMY YHCIY.

2. Jlo wucna @ pgogamm cymy Moro mmdp b, a xo
pesyabTaTy Jomanu cymy nudp umcaa b. Bmalitu wmcao
@, ARIO OCTaTOYHO Jicramw 60.

3. Bixg tpunudposoro wmena BigEasmM umcno, sammcame
TMMM caMuM¥ nudpamu, aje B OOepHeHOMY NODAZKY, a
YTBOpeHY Ppi3HMIIO <IIepeBEepHY/IM» i JojaMM IO pisHHMIj.
BpaliTH yTBOpeHY CyMY.

4. Slxmo nepmy nudpy zasoro xsonmmdpoBoro wmcaa
avMeHITMTH Ha 1 i yTrBOpeHe WMCJIO IEPEMHOMKHTH 3 JAHUM,
TO pmicraHeMo TpUnUdpPOBe YMCIO, SKE B3amMCaHe - TPHOMA
opHakoBuMu nudpamu. BHaliTH JaHe YHCJIO.

5. Cyma mudp gBox sanmx xsonudpoBUX YMCelN AOPIBHIOE
nepuroMy 3 HHX, a CyMa OHMX JBOX /[ABONMQDPOBHX 4YHcenx
JopiBHIOE KBajpaTy cymu madp nepmoro umcia. SHadTH
MaHi 9mcna.

6. BmaiiTn 3maveHHs BUpasy:

a®! - 746%° + T4a™ — ... + 742" - 740" + 7405 + 15,

Axmo a="73.

7. Copocrur Bhpas

70/71° +M® + M S TR Ty 1

8. Jlosectn, mo cyma 2+2%+2% 4., +2% 4210 5
maThcA Ha 3.

9. Jlosectm, mo 2° + 2% ximarsca ma 100.

10. Ckinexoma crocobaMm MOMKHA CKJIACTH BiApisok
nosxuEolc 1 M 3 Bigpiskin gopwmmon 7 oM i 12 cm?

11. Jlosectw, mo komu @, b, ¢ — HaTypasbHi uYMCHa
i a®+b°=c? 1o abc minmrees ma 60.
2a-b &) 5b-a
3a-b  3a+b’
axmo Bigomo, mo 10a”® — 3b% + 5ab =0 Ta ng —bB2#0.

13. OGuuciuTH GHAYEHHA BAPA3Y Fﬁ: , AKmO

12. O6umcimTn 3HaYeHHS BHpasy

BizgoMo, mo
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o SR i
Lrx+l
2x+3

i 2
14. Ilpm sAxEx OoUMX X BUpas Bail

€ nimmM
amcaom?

15. Jleximeka maxmaTHCTiB mpoBeam MiX coBOIO MATI-
TYpHip, B AKOMY KOXEHMI y9YaCHMK 3irpaB 8 KOMKHUM
igmuM Jekiieka napriff. Ba ckizbkm kpyris sakimumnocs
ne amaramEs, AKmoO Bekoro Gyno sirpaso 224 maprii?

16. Bmaiitu Bei nini 4mena x, Y, 2, AKi 3aJ0BOJBHSIOTH
pisasmas x° - 3y° - 92° = 0.

17. [osectu, mo xomm @, b, ¢ moparHi Ta
a‘+bz+cz=g, T0

gl e Sl o
atbc S abet

18. Jloects, mo piBHiCTB

yte-x  z+x-y _x+y-z
yz TR LT

BHKOHYEThCA TOAL W' TiNbKM TOAi, KOMM OAME 3 AOAAHKIB
B 1l miBilk wacrumi popismoe 0.
19. Posp’ssaT¥ B NiiMX 9YHMCIAX DiBHAHHS
x(x+1) @ +x+2) =2~

20. Brailitn malimemme smHauenns Bupasy [36™ — 57, me
m i n — HarypameHi umCHa.
21. Sxoio mudpolo sakiEvyerscsa THCIO

142+8+...+n,

sxmo gneno 13 + 2° + 8% ...+ n® saximayerscs mmdpowo 1?

22, Jlosectu, mo Koam pAificHi wmcna X, Y, 2 3afi0BO-
JIBHSAIOTH YMOBH X + Y +2 =2, Xy + ¥2 +yz =1, To Bei BoHM
HanexaTh Bipisky |0; % 5

23, Jlosectn, mo komm bx + 2y ximarses ma 17, To
9x + Ty pimareea ma 17.
Prx+l

24, Sfxux nimx sEavens Habysae Jpi6 ki

3

ARmMo X, y — uin uncna?
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25. Jlosectn, mo npu byap-axux mimx m i n
(Bm +38n+ 1) - 3Bm +n + 4)!
Aimareest Ha 16,

26. Ilpu sxmx x Ta " 3 — 4z nabysae
3 P! Yy »upas W yBax
Baiibinemoro ¥ maliMenmroro smawens?
27. Posp’sizatm cucreMy piBESHB
10x® + 5y% + 1822 = 12xy + 4xz + 6yz,
2 +y® +2° = 288,
28. Posp’ssa™a cuctemy piBHAHB
8x% +2x +a’+ 42 =0,
2 - PP =da@@-x+y—1).
29. Tlpn sxux @ i b pismssEs
(-0 —(x-bP=b°-a®
Mae exuEMi posB’sisok?
30. Tlpm sakuX X, y, MO 3afOBONBHAITE YMOBY
2 +y'=1, cyma 2 + ° mabysae mait6imbimoro smawemma?
31. Bmadtm Bei mim x Ta Y, WO 3aJJ0BOJBHSAIOTH
pismasna (2x + 5y + 1) (2% + 22 + x + ) = 105.
82. Mpu sxux @ i b pissmaa

if(ax +b)? + iI(a:r -b)% + E—p = %

Mae e€IMHMY posB’a30K?
33. Jlosectr, mo He icAye miimx umcen X Ta Y, Aas
SIKMX CHpPaBIKYeThCA piBHICTH

NEZrx+l+VP-p+1 =11

34. Nlosectn mepiBHicTH

6+ \N6+V6 +V6+V6 < 3.

35. Ilpu sxmx sHaveHHAxX a4, b, ¢ pisEAEES

Nx+ave+b+Vc=c
Mae HeCKiHWeHHY KimbkicTh poas’sskis?
36. Iosecrw, mo mpu m, n>1
n¥m-1+mVn-1<mn.
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3 3 3
37. Yn npaBuibHE TBEPKEHHS 2 + V& > \24?
38, Cupocrurs Api6, nosbasmBmmCH Bi ippanionansEOCTL

295—4135*E+1773\]I
5+3VE-78
39. Bmaift niny wacTMHy 9YHCIa

6+ 6+ V6 +...+V¥6 +
3 3
+ Vo+ Y6+ Y6+...+ V6.

40. Bmalitm Bci HaTypaJBHI WMCAA X, Y, 25 axi sago-
BosBEMOTH piBmicTh &° Y = X+’
41, Bmafity niT poSB’SBKM PIBHAHHS

log, (2x + 1) + logg (4x + 1) + log, (6x + 1) = 3x.

B 3HAMEHHHKY:

42. Posp’ssara pisEamna log, (1 + x) = log; x-.

43. Poss’ssarn mepismicts 9" + 10" <11"

44, Bamwcayrm gpa umMcna — uepme # Apyre. o
nepororo fopaiH Apyre i picramm Tpere. [lo Apyroro Aojana
Tpere i gicramu deTsepre i m.n. Yomy mopiBHIOE cyMa
IlecTH SATMCAHMX WMce], SKIo m'ste jopismioe 77

45, BuaiTa Kopesi pismsmEs ¥* + %' ~* = x + 1 B obmacri
AOMATHAX HYHCeN.

46, [losecTH NpPABMJIBLHICTH HepiBrOCTL

at + b + ¢ 21687,
Ae a, b, ¢ — pomxuHEM cropis TpukyTHHMKA, S — #oro
TIoma.

47, Bmaittm xoedinien™a a, b, ¢, sxmo BigoMo, MmO
Bci Kopemi mmorowrema x° - 10x*+ ax® +bx® +ex—-382 —
pidicri # gomarai.

48, Ilpu sxax Ooimx X BUpas VEZ-x+1 e nimm
mcaom?

49. Posp’ssaTd piBHAHHA

‘J4x—y2—*)y+2=‘Jsz+y.
50, Poas’ssarn pismsmms VAx — 1 +VaP-1=1.
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Poapin 1

§1.
s B = . 1 Lo iz
10,5 3.2 -% 5.8 7 —3; ¢. 449 1; 5.

7. 6. 25; 2. 7. Hemae gilicamx xopemis. 8. 2; —1. 9. 8;
=2. 10..7; 1. 11, -10; 1. 12°-8; 4. 13. 6; 2. 14

7 5. 15. 10; 6. 16. 2% 5. 17.

PR Gt O G e

1%
2

. 10, -1. 11 -2;
5

2e
. 18, -1; 4. 17. 7+34. 18.

&

iizﬂ.s.lz -1. 8. 8 -2. 7. 8 -2 .8

i, ~XEE 1S, it 1

1Yz > .91 - 3

-1. 12, 8; -2; -1+V7. 18. 0; -1; -2; 1. 14. 2; -

- 15+ 129
2

15. -6 4
1. 19, -9; 2. 20, 27; - 1. 21. x8. 22 6 -3. 23 2;
3 % 24 -9; 4.25 -3; 1. 26 4 -3 2
£2, 18BFE R

. 32 a8 -

h \»—-
8 1= pof

2b-a; 2a-b. 36. 1. 37. 2; :1 38. Hemae poss’sskis.

. 43. j:l. 44. Hemae

39. 8. 41 - V&; 1. 42, 2
pificamx xopenis. 45. Hemae xopemis. 50. 3; 1; 2 +23.

231





[image: image233.jpg]Bidnosidi ma_exasisxu

51 3; -2. 52, —1;3*2‘15.5& 1; 248, 54, -1 8;
1 -12¥6 ., 1 Sl A AT
15 =150, 5 1. 56 2-5: 550 . o6
1.58.“2"5;—2145.59 *2@;1*2"5.60.—1,
-3. 61 1;—%;2;—%.62. Hemae pgificHMX KOpeHiB.
63. %; 148 64 2% 1 itzﬂ. 5.
iiﬂ;z; 166 2 -3 67. 4 3. 68. 4. 69. 1;
4 1 i »5.
k3ot -t
2.75 0; 2. 76. 2. 77. x,=1-a; mpn a21 i a<-3;
x2=‘1"‘““ 283t 4’79."— 2 ig0.
§

81. 6. 82. 4. 83. 2. 84. V3. 85. 61. 86. 3. 87. 6.

8& x>2. 89. -1. 90. -8. 91. -8 2. 92. Hemae
poss’askis. 93. Hemae posp’sakis. 94. 8. 95. Hemae
poas’aakis. 96. Hemae poas’sskis. 97. -2; —4. 98. 5; 3.
99. 1. 100. -1; -3. 101 0; -2.

§4.

1. 7. 2 18. 8. 87. 4. 1. 5. -8. 6. a=38, b=9. 7.
9. 8 a=15, b=8. 9 (x—2)(x-38). 10. (x- 1) '(x*+4).
11, (x-1F (x+1)(x-2). 12 (x+1)'(x-3). 18 x, =1,
%=1, x,=6. 14 x,=-1, x,=2, x,=38. 18. x,,=1. 19.
x%,=1, x,=2 x=-1. 20. x,=-1, x,=2, x,=4,
x=-2. 2L x=0, x,,=1, % 22. x =1,
x,=-2, x,=3.

§5.
1 6. 2 a=-16, b=2; a=19, b=-5. 3 a=2,
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§6.

-4 0.5 9. 6 4 -3 17 8

La+h —5—. 2 1; -6 -1xV6. 8. 1; -8. 4.
+ab; +b6. 5. 0. 6 -1; 3 1. 7. 1; 2
15 L1 4i08). 11 sxmo

a#0, ro 3a; —2a. fixmo a=0, To posB’siakis Hemae.
12 7. 18 -1; 3. 14 5. 15 -5 2. 16 -7; 7. 17.
+2V2. 18. +2+2. 19. 8 27. 20. Brasiexa. Bamucarn
7’ B+ (-8° .

PiBHAHESA y BUIIAmi R =2 i poakaacr:
9MCeNBHWK JIBOI WACTMHWM DiBHAHHA HAa MHOXKHMKH. Bix-
nosime: 3; 5. 21. 4. 22, 8. 23, 1024. 24, +1; +6. 25.

64. 26. 64. 27. -1. 28. 6; -2. 29. 3; 3+25. 30, 1;
28, Stroy cay =S T VB, 3*‘1_ .32.2; 1. 83 0; -2, 34, Shamo

8116). 8.
13 8. 9,515 —B. 100 25

%, Xy=— eifa_. 35,

2. 36 0; 4. 37. 2 7. 38, 0; ~1. 39, 1; -5 . 40,

Bxasiéxa. Banucarn piBHAREA y BUrASAL
Vet+4d+Vx-4=2x+2Va?-16 - 12, abo
Vx+4 +Vx—4=0r+4 +Vr-4)>-12.

Bimmosins: 5. 41. Brasisxa. Crnij seepayts ysary Ha Te,
mo (x+V{x®-1)-(x-V{x*-1)=1. Bimnomims: +1. 42,

a=0, To x=0. ﬁlcmo a#0, T0o x; =

0. 43. &3_!; %, axmo a = b, To posp’askis Hemae.
44 -8 5. 45. 1; 0; 2. 46. —1; 2. 47 -1 . a8 %,
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2w +1; 2448, 50, 1:VI0. 5L 1. 52. 8. 53. 8.

54. 32. 55. 64. 56. 5. 57. 1; -1. 58. Brasiexa.
TlommoxmTA O6MABI daCTMHM PpiBHAHHA Ha 2-x+

+ il7+x. JHicrasemo 2—x+7+x=8(,42—x+ I~17+.1:)

abo a‘12—:c4»34'7+:1=3. Bigmomime: 1; —6. 59. %;
2185
728 60. 2.
Poapix II
§1.
152> 2 <=8 ‘& %sxsﬁ. 3. —4<x<%. 4.

xz%;xs—(i. 5. 0<x<4. 8 x>38. T x<%;
8<x<10; x>10. 8 2<x<8 9 x>8 x<3. 10

x22i2<-2 11 852<9. 12 0<x< L x<-1 1B,

2>1 x<-2 14 ~T<x<-38 15 x=1; x<-6. 16

x>8 x<2 17. xeR. 18 Hemae poas’siakis. 19,
x>2 x<-T. 20 ~6<x<-38. 21, -3<x<0. 22

xeR 28 x>1; x<-1 24 4<x<2 2.3<x<4

1<x<2 26 -4<x<-2; -6<x<-4. 21. x>3;
_2<x<1l. 28. ¥>3; -2<x<1l; x<-8. 29, 2<x<
<8 x<-3. 80. x>2; —8<x<-2. 81 x<-5;
3<x<10; x>10. 82 x>T; 2<x<T -6<x<-3.
83, 2<x<4; x>8 34, Hemae poss’sskis. 35. 1<x<
<2 -2<x<1. 86 Hewae posp’siskis. 37. Hemae
pose’sskis. 38. xe R. 39. x>3; << X S8
40. x>5; -2<x<2; x<-5. 41 3<x<35 42

1-\73 1+\73
6 6

<p< gy T<e< .48, x>1; -2<x<

<-1; x<-3. 44, x>4; 2,6<x<3. 45. x>5 2<
<x<3; x<1 46, -1<x<1l. 47 x=1. 48 x>15;
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1<x<V2; x<-V2. 49, 05<x<8 -2<x<-1;
-4<x<-8. 80. 1<x<2 -2<x<-1. 51 x>
2<x<8; -1<x<l. 52 x<-2; »>2. 53 -l<x<

<2 2<x<8.54 x<1; %<x<2. 585, -4,6<x<-2;

x>3. 86 x<3; 8<z<b x>5 51 0<x<8 58,

x<1; x>2. 59 1<x<6. 60. -1 <x<5. Bl. 1<x<
<8 8<x<5. 62 -1<x<0; x<-2. 63 -1<x<4.
64 -1<x<1. 65, -1<x<1. 66. m>1. 67. -8<
<x<1. 68 -2<x<-1; -1<x<2. 69. x<-8; -2<
<x<=1. 70, =2<2<0; 0<x2l. M. x<=Tp~1ic
<x2<0; 0<x<1; x>8, 72 x<=15 -1<x<2 .73
~Vd<x<-8 -1<x<l; 8<x<<I4. 74 x<-5
-8<x<-1; 1<x<2. 75 x<-2; 1<x<2; x>8.

§2.
1.—2,5<x<3.2.x>2;z<—7.3.Heuaepo:m’min.
4 xeR 5 O<x<f. 6 z>1; 221 7 z2-1;
%218 x>3; ze1 9.#<x<l—+2@. 10.
x < %; x> %‘I 11 2>0. 12 x<-05;
¥25. 18 -1<x<2 3<x<6 14 x<i. 15 15<

<x<2. 16, 0<x<1,6; x>25. 17. 1<x<3. 18
¥<-13;0<x<1; x>1. 19 x<8. 20. x<0; x>6. 21.
-5<x<-2 2<x<8; 8<x<5 22 -2<x<0. 23
1<x<2.

§3.

L 202 x227. 8 1sx<95. 4 3<x<2 5
x21. 6. -2sx<2 7 -45<x<0. 8 x<-2;

5<x<B-%.9 x<-2 x> 14. 10. x> 1. 11. Poss’saxcis
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memae. 12, x>5. 18, 0<x<3. 14. x<%; d<x<T.

15 x24. 16 -3<x<l. 17 D<x<4 x>5 18
vl<x<‘l— 19. x<2 V56 — 4. 20 z>2\,_ 21, x<0;
x> 45. 22 x<- g x23. 2. x>%. 24 x>-1.
25 5<x<T; x#4. 26. 1,76<x<4. 27. 0,8<x<1. 28.
x<2 -1<z <i§6é1. 29, —2<x<0; 0<x<2.
30, x>65. 81 x<-2; 0<x<l; x>1. 82 -2<x<
A 1
£-1; —3g S *<73-
§4.
a+b c+d
2. Posp’szamms. uz}ﬂ = ‘2—2L >
4
zm——;@ > Wab Ved = Vabed.
3. B pmosomxysaniii HepiBHOCTL ,&Il%t ‘J xyzt, Ae
x>0, y>0, z>0, t>0, noknageMo x=a, y=b, z=c¢
it=%94ﬂicmeuo
atb+tc
G Ut eE=—"s" 4
& 1 3 > abca+g+c,a60
a+b+c ia a+tb+tc
T ak4—§4—.

Tlignecemo obnapi wacTHHM ocTaEHBOI HEpIBHOCTI JO wer-
BEPTOTO CTENeHd:

v+b+c

8 J >abc“+b+°.
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piec e
a+b+c’

TomuoxuBmm o6ugBi wacTMHM HepiBHOCTI Ha

3
Jicraremo (%DH:J 2 abe. Hapemri, pobyemu xy6Giummi

KOpiHb 3 OBOX 9ACTMH HepiBHOCTI, MaeMo:
3
%“_0 Dl
32. BamimwTH jaHy HepiBHicTh Ha piBHOCHIBHY iif:

(P +2xy +y)+ @+ 6y +9)=0.
34. BaminwTH AaHy HepiBHiCTH Ha DIBHOCHMJIBHY iif:

2
[xz+ax+%]+[y2+ay+%z]+(zz+az+%zj+

+[u2+au+%IJ20.

35. BamimmTe Aamy HepiBmicTH Ha piBHOCWIBHY il
(P -2x+1)+(4y* - 12y +9) + (322 - 62+ 3) +1 > 0.
41, Ockimsxm a <1, b<1, ¢<1 3a ymomoo, TO
ab > abe, ac > abe, be > abe.

JopaBmm mOYJI€HHO YTBOpeHI HepiBHOCTi, MaeMo

ab + ac + bc > 3abe.
43. 1-x=y+222Vyz; 1-y=x+z22vz; 1l-2z=
=x+y22‘fx-y. TloMHOMWBIIY NOYNEHHO Ni HepiBHOCTI,

4b+a)’=1,

maemo (1-x)(1-y) (1-2)=8xyz. 45.

4(-af>0/
1 16b° + 8ab +0* =1, -

3BIAKH {41)2 —8ab + 45250 Jlonasmu mousneRHo yTBOpeHi

HepiBHocTi, Maemo: 20b% + 5a%>1 abo a® + 4b* 2% s

46, 1-% cmocib. Vda+1 +Vab+1 +Vlc+1 <
<V4a®+4a+1 +Vab2 + 4b+1 + VAP v 4c+1=2a +1 +

+2b+1+2c+1=2(@+b+¢)+3=5.
2-# cnoci6 Vla+1+Vab+1 +Vac+1 =

=Vda+1)- 1 +V4b+1) - 1 +Vdc+1)- 1 <
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(4a+1)+1 (4b+1)+1 (@Ac+D+1 _
% 2 = 2 i 2 i

=2(n+b+c)+3=2-1+3=5.
48, Tlosmaummo a+b-c=%, bt+tc-a=y, c+a-b=2z.
JlogaBuma TOUJEHHO M pismocri, picramemo @ +b+c=x+
+y+2 Topl pama HepiBHiCTH 3amAMIETECA Y BUTIAL

(l+l+l]z——9—,aﬁo
X Yy 2| x+y+z

g ! %*%*% x+ytz
(;+;+;)(x+y+z)29; 3 . 3 = 1
OckinbKH
1.3:1 i
AR T \Il_
3 xyz ’

3
lig_ﬁ > ayz,

70, NEPeMHOJKMBINK NOYJIEHHO ni mepiBHOCTI, AicTaHeMO
myxany mepismicts. 49. 3a BJACTHBICTIO CTODiH TPUKYT-
muxa a>|b—d, b>la—d, ¢>lo— bl Iligmecemo xoxEY
qacTHHY JABMX HEpiBHOCTel [0 KBajpara. TloriM AopamMo
MOWJIEHHO YTBOPeHi mepisHoeri i micas CHpOMEHHS Aicra-
nemo a? + b? + ¢® < 2 (ab +ac + bo).

50. Ouesmpmi HepiBHOCTL

@-b*=0,
(@-cP20,
b-¢P20,

apigKn
@-bP+c22ch
@-cof +b* 2%, abo
®-c) +a*2a%,

2c®-(@-b’
B> b - (a-oP
a*za? - (b-c
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PoskyiajleMo mpaBi 4acTHREM HepiBHOCTelf Ha MHOMHWKH.
Maeno:

c2(-a+b)(c+a-b),
¥2@b-a+c)(d+a-eo),
a’2@-b+c)(@+b-o).
IlepemuosxmmMo mousenHo yTBOpeHi HepiBHOcTi i 3xO6yaemMo
xopeni 3 ofox wactmu. Ilicna cmpomerss gicTareMo

abc>2(@a+b-c)(b+c-a)(@a+c-b).
51. Ilosmaummo rimoremysy ¢, karern a i b. Bammmewmo
ouepupny mepismicTs (a - b)’ >0, ssigku a® + b% > 2ab, abo
2@%+b%) 2a®+ b + 20b. Bpaxysasum, mo a2+ b =c?,
nicrasemo 2¢” > (a + b)%, ssigem a +b<c V2.
Poapin III
§1.

L (2 -1 2 (15 -1), '8.(3; 1). 4 (5 1). & (1; 2).
6 (1;2). 7. (25 2). 8 (25 1). 9 (1; '1). 10. (-2; —-2).
1L (13 1). 12, (=25 2). 18. (1; 1). 14. (1; -1). 15. (2; 8).
16, (13 1). 37, (15 15 1) 18, (15 .1; -1). 19 (2:°1; '1);
20. (1; 15 1). 21. (-1; —2; -5). 22. (5; -3). 23. Hemae
poss’sskis. 24. (x; y) € R.

§2.
1 (1; 1), -1; -1, [% ; ;;) [—%;— ;7] 2.(1; 1),

1 -, (s %}( -5k 8 i, 1o,

(“_. =TN8) (2408, TAI5) 4 15 1y, 35 ),
7
2

[6, 6 : {
( < ‘191 ) (f e~ Voi) 5 & 4, 4 3. 6.

(-4 3), (3; —4). 7. (2 1), (3; 5)- 8 (3 1), (-1; -3).

9. (25 1), (—%; —3]. 10. (2; 1), (1; 2). 11 (0,6; 0,3),
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: (i & gy
(0,4; 0,5). 12. (2 3J (5; 5). 13. (1; 2), (25 1). 14

4 1), (;, g) 15. (25 1), (-1; -2). 16. (4; 1), (1; 9.
17. (1; 2 8), (-1 -2; —8). 18. (-4; 5; 8). 19, (3; -2; 6).
20. (1; 3 5), (-1; -8 -5). 2L (I; 2 8). 22
[m, 120, @) o3 (13 10 45] ( 13, 10, g)

1% B 18 et Oie B 13
24, (1; 1; 1). 25. (2 2; 2). 26. (5+2V5; 5-26);
6-26; 5+215). 27. (1; 3), (3; 1), (-1; -8), (-3; -1).

8. (4 -8), (-3; 4), [3+4~J181 ; 3~44181], (:p;lm;

3+ \i81
4‘5 .
§3.

L (-1 2), (2 -D. 2 (2 3), (3 2). 3 (4 3),
4 -8). 4 (T; 3), (-T; —3). 5. (L 2), (25 1). 6.

&; %J (112, 3) 7. (2 4 (4 2). 8. (5; 1), (-5 1)

617" 11 w9y 12 f*

9. (2; -1; 1). 10. (9; 1), (1; 9). 11. (41; 40). 12. (3; 1). |

13. (55 4). 14. (1; 27, (27; 1). 15. (1; 81), (81; 1). 16.
(1; 8), (8 1). 17. (16; 1).-18. (124; 76). 19. (2; 1),

-2 -1). 20 (3 2), (-3 -2), (g, %g)v (—g;

—?) 21, (4 1), (3; 4). 22 (2; 1), (-1; -2). 23.

@ 2), 3 -3), (1+M; 1-2\12_1) (1-@1 1+2\Iz—1}

24, (1; 1; 1), (-2; -2; -2). 26. (5; 3), (-5; -3). 26. (1; 2),
(%,%} 27. (3; 5), (5; 3). 28. (3; 0; 5). 29. (3; 2),

15 4), (-3; —4). 80. (2; —3). 3L (1; 2; 3), (1; 4; 1),

(5; 2 —1). 82 (2 3), (=2; -3). 83. (4 4), (-5; -5),

14477 1-\77| (177 1+V77 i
(2 et ( S 2‘ . 34, (11; 1).
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Poanin IV
§1.

1.x=—;~.2.mea=0,x=7%.n-pna:0poan’min
wemae. 3. Komu a#0, x=%; ko a=0, b#0, memae

posp’siakis; mpm @ =0, b=0, x — Gyas—axe gificre wmcro.

4. Koma a+#-b, x:i-; xomn a=-b, ¢#0, Hemae
a

+b
posB’askis; komu a=-b, ¢=0, ¥ — Gyas—aKe umeso.
5. Kom a=#0, x=ble; xoma- a=0, x — 6yap—sxe

uncso. 6. Koma a # 2, x=a + 2; xom a = 2, x — Gyzgp—sxe

uncro. 7. Ko a#1, x=b—;a;—1; xomu a=1, b=0,
X — 6ymp—ske pidiche wmeno; koma a=1, b#0, memae
ab

poss’sigkis. 8, x=-a. 9. Kom a0, a=-1, y=a+l;

konu @=-1, b#0, Hemae poss’sskis; ko a=-1,
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a=-b, memae posp’sekis. 12, a#0, a#+1, Ry

wom a=0, x — OGymp—sake gilicae umcno. 13. Komm

b#0, 2a+b+#0, x=a; ko b=0, x — Byap—saxe piicae
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m =T 6eamiu poss’siskis, mpm m =-5 memae posB’askis,
24 T

m+6’ " m+5
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+3 1
a) npn a #+2 z=z+2,y— T ; 6) mpa a =2 Geania
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9.4, = 258,21 10. g=-16. 1L a®-¥. 12 k=4

243




[image: image245.jpg]Bidnoeidi ma exasiexu
13. m=81. 14 0,=0, g, = 4, 0, = +. 15 m=3. 17. *

4
Vnax =y @)=13. 18. y . =y (1)=38. 19. ¢, =2, a,=-1,

aa=—%. 20, a=-2.

§5.

1 a=41, x =1, x,=2, %,=8, 2,=5. 2. a=23,
x=1, x,=8, x=5 8 a=-80, x=1, x,=-2,
x=4, x,=-8. 4 P-?-2-1=0. 5. P-2P+py+
+1=0. 6. 10. 7. 8. 8 -24. 9. a,=-52; b, =-40;

gy =Al; B, ==L

§6.

1 2<a<6 2 -2<0<3.3 -2<a<15-4VI7
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§11.
1 1 d:
. a<-3, 2,50, %,<0, |x)>x|; npu a=-3
x,=0, x,=-3; npm —%<a<0 x, <0, x,<0; npm

a=0 x =x,=-1; npu 0 <a <4 memae jilicaux Kopemis;
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