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Illanosni cemurxaacnurxu!

Bu moumnHaeTe BuBUATH OJHY 3 HAWBAaKJIMUBIMINX MaTeMaTUU-
HUX OUCIIUILIIH — aJjareopy. Homomoske BaM y IIbOMY HiJpPyYHUK,
AKUNA BU TPUMAETE B PyKax.

Ilig yac BUBUEHHS TEOPETHUYHOI'O0 MaTepiasly 3BepHITh yBary Ha
TEeKCT, HapyKOBAHUI :KMPHUM IIpudToM. Moro Tpeba samam’aTaTu.

¥V nmiapyYHUKY BUKOPHUCTAHO TaKi YMOBHI ITO3HAYEHHS:

) J
— Tpeba 3amaM’ATATH; ﬁﬁ_«\ — BIOpPaBU IJIs IIOBTOPEHHS;
i -

{9

— 3aIMTAaHHA i 3aBJaHHS 0 BUBUEHOI'O MaTepiay;
117 — zaBmaHHA I KJACHOI poOOTH;
225 — 3aBOAHHS OJIs OJOMAIITHBOI POOOTIH;

@ — BOpPAaBHU IIiBUINEHOI CKJIAJHOCTI;
@— pyopuka «IlikaBi 3amaui nasa yuHiB HeJegaumx».

Yei BupaBu posnoaisieHo BiAIOBiAHO A0 PiBHIB HaBYAJBLHUX J0O-
CATHEHb 1 BUOKPEMJIEHO TaK:

3 TIO3HAYKU ‘d IIOYMHAIOTHCA BIIPABU IIOYATKOBOT'O PiBHS;
3 IIO3HAUKU @ TIOYMHAIOThCA BIIPABU CePeNHBOI'0 PiBHS;
3 MOSHAYKY iE MMOYMHAIOTHCA BIIPABU JOCTATHLOTO PiBH;

3 TIO3HAYKY () TIOYMHAIOTECA BIPABU BHCOKOTO PiBHA.

IlepeBipuTu; cBOi 3HAHHS Ta HiATOTYBATUCA IO TEMATHUUYHOTO OITi-
HIOBaHHA MOJKHA, BUKOHYIOUM 3aBIaHHA «IloMalIHbOI caMoCTiiiHOL
poboTu», AKi momamo B TecToBiil ¢opmi, Ta «3aBHAaHHS AJA IIepe-
BipKM 3HaHb». Ilicasa KOXKHOTO pO3iay HaBeIeHO BIIPABU OJIS MOTO
TIOBTOPEHHS, a B KiHI[I miApyYyHHKa — «3aBIaHHA AJs IePeBipKu
3HaHB 3a KypcC ajaredpu 7 Kjaacy». «3amadi migBuUIeHol CKJIAJHOCTI»
IOIIOMOJKYThH ITIATOTYBATUCA A0 MaTeMaTUYHOI OJIiMITia iy Ta MOTJIN-
OMTH 3HAHHA 3 MaTeMaTUKHU. IIpuragatu pamilile BUBUEHi TeMHU J0-
nmoMOXKYTh «BimomocTi 3 Kypcy maTemaTuku 5—6 KJjiaciB» Ta «Bmpa-
BU Ha IIOBTOPEHHSA KypCy MareMaTuKu 5—6 KJiacib».

ABTOp HamMaraBcs IOJATH TEOPETUUYHUI MaTepiaj IpPOoCToIO, 10-
CTYITHOI0O MOBOIO, ITPOiJIIOCTPYBATH HOro 3HAYHOIO KiJIBKiCTIO mpu-
KjaanmiB. Ilicaa BUBUEHHSA TEOPETHMYHOTO MAaTepiayy B IIMKOJII Oro
000B’I3K0BO IIOTPiOHO OIIpAaIffoBaTH BAOMA.

IligpyyHuK wMicTuTh BeJWKY KijJdbKicTh BOpaB. DBigbiricTts 3
HUX BUM PO3IVITHETEe Ha ypoKax Ta IiJ yac AOMAIIHBOI poboTH,
iHIIi BOpaBu PEeKOMEHIYEThCS PO3B’SI3aTU CAMOCTiMHO.

IikaBi ¢axT; 3 icTopii BUHMKHEHHA MaTeMaTUUYHUX IIOHATH
i cuMBOJIiB Bu 3HalfeTe B pyopulli «A mie paxirure...».

Baxcaemo ycnixie 8 onanysauHi Kypcy!



Illanosni euumeuai!

IIponmoHOBaHUN HMiAPYUYHUK MICTHUTh BEJUKY KiJBbKiCTHL BIpPAaB;
BIpaBu OiJgbIIOCTi maparpadis momaHo «i3 samacom». Tosx obupaii-
Te iX AJA BUKOPHCTAHHSA Ha YPOKax, (GhaKyJbTaTUBHUX, IHIUBiIY-
aJbHUX, MONATKOBUX 3aHATTAX Ta K AOMAIITHI 3aBIAHHSA 3aJI€K-
HO BiJl mocTaBJIeHOI MeTH, PiBHS HiATOTOBJIEHOCTI YUHiIB, gudepeH-
miamii HaBYaHHS TOIIIO.

«BrnpaBu Ha IOBTOPEHHS KYypCy MaTeMaTUKu 5—6 KJaciB» momo-
MOKYTh AiarHOCTYBaTW BMiHHSA ¥ HaBUUYKMN YUYHIB 3 MaTeMaTHUKU
3a IoIepeaHi POKM Ta IIOBTOPUTU HaBUAJbHUII MaTepiaJ.

HonaTkoBi BIipaBu y «3aBAaHHAX AJIA IIePeBipKU 3HAHb» MIPU-
3HAYEHO MIJIA YYHiB, AKi BIopaJiucs 3 OCHOBHUMHU 3aBJaHHIMU pa-
Himme 3a iHmux yuHiB. I[IpaBuibHe X po3B’sA3aHHS BUUTEIb MOXKE
OI[IHUTHU OKPEMO.

BuopaBu g4 mnoBTOpeHHA pO3IiJiB MOMKHA 3aIlPOIOHYBATU
YUYHSAM, HAOPUKJIAL, i Yac y3araJbHIOIOUNX YPOKiB abo mig uac
TOBTOPEHHA i cmcTeMaTusallii HaBYaJIbHOT'O MaTepiasy B KiHIII Ha-
BYAJBHOTO POKY.

«3amaui migBUINTEHOI CKJIAIHOCTi», IKi po3MiIlieHo B KiHIli mmig-
PYYHUKA, TOIIOMOKYTH IIiATOTYBAaTHU YUYHIB 0 PiIBHOMAaHITHUX Mare-
MaTUYHMUX 3Maralb Ta DiJABUINMUTH IXHIO I[iKaBiCTh O MaTeMaTUKMU.

IlTanosni 6amvru!

SKmo Bamia AUTWHA TPONYCTUTH OAWH UM KiJbKa YPOKiB y
IIKOJIi, HEeOOXiJHO 3ampOIOHYBaTH 1#l CAMOCTiiiHO OIIpaIlloBaTU
MaTepiaJl IUX YPOKiB 3a migpyyHuMKoM yaoma. CrouaTky AuUTHHA
Ma€ MPOYMUTATU TEOPETUYHUM Marepiaj, KW BUKJAAEHO IIPO-
CTOI0, JOCTYIIHOI0 MOBOIO, IIPOLIIIOCTPOBAHO 3HAUHOIO0 KiJIBKiCTIO
npukgazniB. Ilicas mporo HeoOXimHO PO3B’sI3aTH BOpPaBU, IO IIO-
CUJIbHIi, 3 POBIVITHYTOrO Imaparpada.

YIIpomoB:k omparioBaHHA JUTUHOIO Kypcy ajaredpu 7 KJjacy BU
MOJKeTe IIPOIIOHYBaTH il JOZATKOBO PO3B’SA3yBaTH BIOMAa BIIPaBH,
10 He po3riAgaancdA mif uac ypoky. Ile cipusiTume sKHaANUKpaIo-
My 3aCBOEHHIO HaBUAJILHOTO MaTepiaJy.

Koxxkna Tema 3aKiHUyeThbCA TeMaTWYHUM OIliHIOBaHHAM. Ilepen
HMOro IIPOBEIEHHAM 3aIIPOIIOHYHTEe TUTHHI pO3B’A3aTu 3aBHaHHsa «llo-
MAaIITHBOI CaMOCTifiHOI pOOOTH», AKi IIOZAHO B TeCTOBi¥ Gopmi, Ta
«3aBIaHHs ) IepeBipKy 3HaHb». [le momomoske mpuragaT OCHOBHI
TUOU BIIPaB Ta SKiCHO IMiATOTYBATUCA O TEMATUYHOI'O OITiHIOBaHHS.

Sxio Bama quTUHA BUABJIAE ITiABUINEHY I[IKaBiCTh 70 MaTeMa-
TUKU Ta 0askae moryinOUTy CBOI 3HAHHS, 3BEPHITh yBary Ha «3amadi
TiABUIIEHOI CKJAJHOCTI», AK1 PO3MiIlleHO B KiHIII ITiApyYHUKA.
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PLosgin 1.
LLiAi BUpQ3u

Y uboMy po3aini Bu:

D npuragaeTe, Wo Take 4ucnosi i 6ykeeHi Bupasun, Bupasu 3i
CTEeNneHsIM1, 3Ha4YeHHs BUpasy;

D o3HanMomMuTecAa 3 MOHATTAMU OOHOYIIEHa i MHOroYneHa, To-
TOXHOCTi, TOTOXHO PiBHUX BUPA3iB;

D HaBYMTECH BMKOHYBATU apudMeTUYHi Aii 3 ogHoYneHamu i
MHOrodneHamm, TOTOXHi MepPeTBOPEHHS BUPasiB, 3aCTOCOBYBa-
TV ¢pOpMynM CKOPOYEHOTO MHOXEHHS | BMAacTUBOCTI CTEMEHIB,
po3KnagaTv MHOTOUNEH HA MHOXHUKM.

‘I BHPA3HU 31 SMIHHUMH. I{IJII PAIIIOHAJIBHI
* BHPA3HU. YHCJOBE 3HAYEHHS BUPA3Y

Yucnosei 6upa3u yTBOPIOIOTH i3 UmcesJ 3a JOIIOMOIOI0 3HAKiB
mint i gy:xok. Hampukiaanm, YnMcJI0BUMU BUPa3aMU €:

12-3-9; 1,23 5%—(5,7 : 3+1%J TOIIIO.

Yucao, M0 € pe3yIbTaTOM BUKOHAHHSA BCiX Oifl y YHCJIOBOMY
BUpasi, Ha3UBAIOTH 3HALEHHAM 6UPA3Y.

Ockinpku 12 - 3 — 9 = 36 — 9 = 27, 1o uncao 27 € 3HAUEHHAM
yucJioBoro supasy 12 - 3 — 9.

SKm10 YncoBUil BUpPas3 MICTUTH Aif0, IKY HEMOMKJINBO BUKOHA-
TH, TO Ka)KyThb, II[0 BUPa3 He Mae cmuciay (3micry). Hampuxian,
Bupas 5 : (8 : 2 — 4) e mae cmucay, 6o 8 : 2 — 4 = 0 i HacTynHy
miro 5 : 0 BUKOHATU HEMOXKJINBO.

OKpiM 4YmCcI0BUX BHPAasiB, y MaTeMaTHUIll 3yCTPivuaiOThbCsA BUpAa-
3U, 110 MicTATh OyKBu. TaKi BUpasu MU Ha3uBAJU OYKBEHUMMU.

IIpurnan 1. Hexaii HeoO0XigHO 3HANTH MJIOIY MIPIMOKYTHHUKA,
IOB:KMHA AKOro mopiBaioe 10 cMm, a mmpuHa — b cM.

3a (opmyJoo Imionli mpAMOKyTHHUKa maemo: S = 10b. fxirmo,
Hampukaan, b =3, To S = 30, a axkimo b = 7, To S = 70. ¥ Bupasi
10b 6ykBa b Mo)ke HabyBaTu Pi3HUX 3HAUEHb, TOOTO ii 3HAUEHHS
MOXKHAa 3MiHioBaTHu. IIpu mboMy Oyae sMiHIOBATHCSA i 3HAUEHHS BU-
pasy 10b. Ockinbku 3HaueHHA b MoKke 3MiHioBaTucsa (HaOyBaTu
pi3HUX, V JaHOMY BUIIAQJKY AOJAaTHUX 3HAUEHBL), TO OYKBY b B Ta-
KOMY BUpasi Has3WBaIOTh 3MiHHOI0, a caM Bupas 10b — gupasom 3i
3MIHHOIO.



PO3AIIT 1

-5
Hampurkaan, supasu 5 + a; 2(b — 3x); %

3MIHHUMU.

€ supaszamu 3i

. Bupasu 3i 3MiHHMMH yTBODIOIOTE i3 uMces Ta 3MiHHMX 3a
JOIOMOTOI0 3HAKIB apupMeTHYHUX TiH i TyKOK.

SKImo y Bupas 3i 3MiHHMME 3aMiCTh 3MiHHHUX ITIiICTABUMO II€BHI
YHCJIa, TO OJEPIKMMO UMCJIOBUU Bupas. VMloro sHaueHHs HAa3WBAIOTH
YUCLO6UM 3HAUEHHAM 6upaidy AJs BUOpaHWX 3HAUEeHb 3MiHHUX.

ITpuxaan 2. 3HANTH 3HAUEHHS BUPa3y:

)G +0b): 4, arao b =0; —2; 2) al—_zc,mcmoa: 17, ¢ = —5.

Posp asaunuda 1)Axmo b=0,To(GB+0):4=(5+0):4=1,25;

akmo b=-2,to(b+b):4=05b+(-2):4=0,75.

2) dAxmio a =17, ¢ =5, TO azc_ 17-(=5) =g=1§.

12 12 12 6

Bupas, akuit mictuTts Jsuine mii momaBaHHs, BiZHIMaHHS, MHO-
JKeHHd, NiJleHHA Ta IiJHEeCeHHA 10 CTelleHd, Ha3sMBAIOTh payio-
HanvHuMm éupa3om. Hanpukian, pamioHaJIbHUME € BUPa3U:

2a — m; qu; —g(x—9+y); 5+_x; 21—7; a+b—l.

9 3 m x“ -3 c

Pamionanbsuuii Bupas, AKWII He MICTUTH [OiJIEHHS Ha BUpas
31 3MiHHOIO, HA3UBAIOTH YIiAUM PAUIOHALBHUM 6UpPA30oMm. SIKIITO B
palioHaJIbHOMY BHUpAasi € IijeHHA Ha BUpPas 31 3MiHHOIO, 1IOr0 Ha-
3UBAIOTH 0p0606UM payioHarbHUM éupa3om. Tpu mepmux 3 mo-
JTaHUX BHUINE BUPA3iB — IIiji, a Tpu oCcTaHHIX — APOOOBI.

Bupasu 3i 3MiHHUMEU BUKOPUCTOBYIOTH IJIS 3amucy (popMmy.Ji.

Hanpuxaan, s =vt — opmyaa Biacrani; P =2(a + b) — popmyaa
mepuMeTpa MPAMOKYTHUKA; n = 2k (me k — 1mijie uuciio) — popmyaa
napHoro uucja; n =2k + 1 (me k — 1iye uucio) — popmysia Hemap-
HOTo umeja; n = 7k (me k — 1ijse uywuciao) — opmysaa dymeaa, KparT-
HOT'O yucJay 7.

Bupaswu, 1m0 He € parioHaJIbHUMHU, PO3TJIALATIMEMO B CTAPIINX
KJIacax.

lMosiBa GyKB i 3HaKIB apnPMETUYHUX iKY

A we DPaniwe.n MaTeMaTU4HUX 3anucax € pesyrnbTaToM pos-
BMUTKY MaTemMaTW4HOI Hayku. Y CBOIX mnpausax

LUyKaHe HeBigoOMe YMCNO CTapodaBHi ernnet-

CbKi BYEHi HasmBanu «xay» (y nepeknagi — «kyna), a 3Haky MatemMaTuyHmX
[in B3arani He BXvBanu, 3anucyoum yce nepeBaxHo crioBamu. | xoya notpe-
0a y BUKOPUCTaHHi 3HaKiB MaTeMaTUYHKX Al BUHUKNa we y CTapoaaBHbO-
My €runTi, 3'ABUNncSA BOHU HabaraTo nisHile. 3aMiCTb 3HaKIB AO4ABaHHS
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Llini Bupasn

BiAHIMAHHA CTapodaBHi MaTeMaTuUKM BUKOPUCTOBYBanuM MastoHKu abo
CroBa, Lo Npu3BOAMIIO A0 rPOMI3AKMX 3anuCiB.

3Hakn apudMETUYHNX Ji cTanm 3ycTpiyaTncs B HAyKOBUX npauax mMa-
Tematuki, nounHaroum 3 XV cT. Ha cborogHi Bigomo, kum i konu 6yno 3a-
NPOMNOHOBaHO AesKi MaTeMaTUYHI 3HaKM Ans 3anuciB. Tak, 3HaKM «+» i «—»
3ycTpivatoTbea Bneplue y 1489 poui B npaui «Apudmetnka» Morana Bia-
MaHa, npodecopa Jlennumnabkoro yHiBepcuteTy. 3Hak «x» AN nosHa-
YeHHA Ail MHOXEHHSI BBEOEHO aHrMinCbkMM MaTtemMaTukom Binbsmom
OyTtpenom y 1631 poui. [Ina no3HavyeHHs Aii AiNeHHs BiH BUKOPUCTOBY-
BaB pucky («/»). OpoboBy pucky B MateMaTU4yHUX 3anucax (ans Biookpem-
NIEeHHs YncenbHnka gpoOy Bif Moro 3HameHHuka) yxxe B 1202 poui BMKO-
puctoByBaB JleoHapao lisaHCbknin, BiZOMUIN MaTeMaTmk cepeaHbOBIYHOI
€sponun. Himeubknn matematuk, gisuk i dinocod Motdpig Binbrensm
JlenbHiy, (1646—1716) 3anponoHyBaB BMKOPUCTOBYBATW Y SIKOCTi 3HaKa
MHOXEHHS Kpanky («-»), a y SIKOCTi 3HaKa AineHHs — ABOKpanKy («:»).
Lle Bigbynocsi y 1693 poui Ta y 1684 poui BianoBigHO. 3HaK PiBHOCTI
(«=») 6yno BBegeHo B 1557 poui Pobeptom Pekopgom, matemaTmkom,
SKUA HapoaMBcsa B YenbCi 1 fOoBrui Yac 0yB 0coOOUCTUM Nikapem KOpo-
niBcbKoI ciM’i Benukoi bpuTanii.

BennyesHnin BHECOK y pO3BUTOK anrebpaiy-
Hoi cmumBoniku 3pobus y XVI cT. BugaTHuim dopaH-
Ly3bkun matemaTuk ®paHcya Biet, akoro Ha3u-
BalTb «baTtbkom» anrebpu. Came BiH cTaB Mno-
3Ha4atn bykBaMu He TifNbKK 3MiHHI, a N Oyab-AKi
yucna, 3okpemMa koedilieHTn Npu 3amiHHMX. Mpo-
Te MOoro cMmBoOriKa Bigpi3HAnacs Big Cy4acHoI.
3amicTb X, X% i x3 BieT nucas Bi4MOBIAHO OyKBU
N (Numerus — uucno), Q (Quadratus — KBa-
gpat) i C (Cubus — ky6). Hanpuknag, piBHSAHHS
X3+ 7x% - 8x = 20 BiH 3anucyBaB Tak: ®paHcya Biem
1C +7Q - 8N aequ 20 (aequali — OOPIBHIOE). (1540-1603)

:/2 Is yoro yTBOpIOIOTH umcioBi Bupasu? P Illo HasuBaoOTH
¢/ sHaueHHAM umcIOBOro Bupasy? P I3 Woro yTBOpPIOIOTH BH-
pasu 3i sminamMu? P Ilo HA3UBAIOTHL YHCIOBUM 3HAUEH-
HAM BUpa3y IJId BUOpaHUX 3HaueHb sMinHnx? D Hasexmits
IPUKJIAJA YWCJIOBOTO BUpPaldy 1 Bupady 3i 3MiHHUMU.
D Sfxuit BUpa3 Ha3MBAIOTh I[IINM PalliOHAJILHUM BHPa3oM?

«] 1. (Veno) Ski 3 maBemeHUWX HUMKYE BUPA3iB € UYUCIOBUMHU, a
AKi — BUpasaMu 3i 3MiHHUMU:
1) 5+ m? - a; 2) (12 - 3) : 4;
S+x

3) ; 4)(0-8)-5—-13?
a+b




PO3AIIT 1

2. (Vcno) Sdki 3 pamioHaJbHUX BUPA3iB € Iiaumu, a AKi — apobdo-
BUMMU:
3
a’ +c 5 x 7
1) ; 2) — ; 3 m+—; 4Hhm+-—?
5 a’ +c 7 x

3. BunuiriTh OKpeMo: YMCJIOBi BUpasW; BUPA3u 3i SMiHHUMMT; IiTi
pamrionaabHi Bupasu; poOoBi palioHaJ bHI Bupasu:

D5+¢ 2@-15-4 3™ 42 - 19;
p
a 1 9-5 a® - b?
5) T+—; 6) —ab; ) —; 8 .
)Ty ) 4° T ) "2

4. TIpouuTtaiiTe cjoBaMU BUpPas3u 3i 3aMiHHUMU:
Dx+ 7, 2) m — a; 3) bab; 4)5:(c+9).
5. CrJyagmirs i sanumriTh 1o ABa BUpa3U:
1) 3i smiHHOIO a; 2) 8i amimHUMET X i Y.
6. CxkjamiTh i 3amUIITIThL IO TPU BUPA3U:
1) 3i 3aminHOO X; 2) 3i smimHUMU a i b.
7. (Vcno) SKi 3 gaHMX YMCJIOBUX BUPA3iB He MAIOTh CMUCJIY:
HDG-6):T 2)(10-2:5):T;
17

3)4:(12 - 2 - 6); 4H) — 7
) ( ) ) 15+5-(-3)
iﬁ 8. 3uaiigiTe 3HAUEHHS BUPAa3y:

1) bx — 3, axmo x =1,8; x = 2%;

2) a® + 3a, axmo a =-1; a =0,8.
9. 3HaiigiTh 3HAUEHHA BUPA3Y:

1) bm + 2n, axmo m =-1,3; n = 25;

2) a(2b — ¢), axmo a =1,5; b =3,2; ¢ =-1,4.
10. 3maiigiTe 3HAUEHHSA BUPAa3y:

1) b2 — 4b, axmo b =—2; b =0,5;
2) x? - yz, arm x =95; y =—3; axkmo x =0,1; y =0,2.

11. Banumnrite y BUTIALL BUpasy:
1) cymy umcen b i c;
2) nobyTox umces bm i n3;
3) kBagpar cymMu umuces a i 9p;
4) pisHUIIO KBaapaTiB umces 3d i Tr.



Llini Bupasmn

12. 3anuimits y BUTISLL BUpPasy:
1) pisHUIIo uncen p i 7; 2) yacTKy umuces a + ¢ i d;
3) cymy umcsa a i foOyTKy uuces m i n.

13. 3amoBHITH y 30MIUTI HACTYIHI TaOJIMITi:

m 213[-1| 0 | -2 x -1|10(1]|2
n 1120 ]|-5]|-3 x2 + 2
2m — 3n x2 + 2x

14. MismaiiTecsa mpisBuUIlle BUJATHOTO YKPAiHCHKOTO Kapaioxipyp-
ra. [[Jiga 1bOro 3HAHAITHL 3HAUEHHS BUPA3y B IEPIIiil Tabauiii i
mepeHeciTh OYKBM, IO BiAIMIOBiZaiOTh 3HAWIEHUM 3HAUCHHSIM, Y
OPYTY TaOJIUITIO.

x -2|-1]0|1]2 5 |-3|12|-4|12 | 0
x? — 4x
Byksu | O | A |B| M| C

15. IlopiBHsAliTEe cyMy a + b 38 1oOyTKOM ab, AKIIO:
Da=0,b=-2; 2)a=-3,b=2.

16. MaiicTep 3a OgHY TOAUHY BHUIOTOBJSAE X [deTajieli, a Ioro
yueHb — y gerajeil. CKinbKuU geTasiell BOHM BUTOTOBUJIU Pa30M,
AKIO MaiicTep mparmioBas 8 roxa, a yueHb — 4 roxn?

17. (Ycno) Hexait a nm — HOBKMHA NPAMOKYTHUKA, b IM — HOTO
mupuHa (a > b). IIlo o3HauaTs BUpasu:

ab; 2)2a+b); 3) 2a 4)%?

18. Pyuka KomTye X I'pH, oJiBenb — y IrpH (x > y). Illo osHauamTh
BUpAa3u:

1 x+y; 2) 3x + 4y; 3) x—y; 4)2?
Y

iE 19. 3anunrits y BUIIAAi BUpa3y dYac, AKUHA yUeHb IOAEeHHO
IPOBOAUTEL Yy WIKOJi, AKIIO V HBOTO @ YPOKiB mo 45 xB, b mmepeps
mo 15 xB i ¢ mepepB o 10 xB. O0UHMCIiITH 3BHAUEHHA IIHOTO BUPAa3Yy,
AKIo a =6; b =2; ¢ =3.

20. Kosu Mapiiika BuTAria 3i cBoei CKApOHMYKMU BCi MOHETH, TO
BUABUJIOCA, M0 TaM OyJio X MOoHeT HoMminasom 10 Koi., y MOHET
HOMiHAaJIOM 25 KoIl. i 2z MoHeT HoMiHasioM 50 Kom. O0UUCIiTH, AKY
cyMy KoIlTiB Hasbmupasa Mapiiika, akmo x = 8;y = 5; z = 20.

9



PO3AIIT 1

21. Ilpu sxomMy 3HaueHHiI 3MiHHOI a 3HaueHHsS BUpasy da — 8
JopiBuioe —13?

22. Tlpu aAkoMy 3HaueHHi X 3HaUeHHA BupasiB 3x — 4 1 2x+ 7
piBHI Mixk co6or0?

23. CxaaxmiTe (popMysy IIijloro dmcjia, sKe:
1) kpaTtHe uucay 9;
2) ipu gijienHi Ha 5 mae B ocraui 1.

' ) 24. Ilpu pesAKWX 3HA4YeHHAX a 1 b 3HaYeHHS BUpasdy a — b no-
piBHIOE 2,25. fIKOrO 3HAUEHHS NPU TUX CAMUX 3HAUEHHAX a 1 b

HabyBae BUpAas:
1 3(a-Db)
1) 4(a — b); 2)b — a; 3 ; 4 ?
) 4(a - b) ) a )b—a )4(b—a)

25. Tlpu meaKuX 3HaUeHHAX ¢ i d 3HaueHHS BUpasy ¢ — d IOpPiB-
4 .

HIOE I Sxoro sHaueHHS IPU THUX CaMUX 3HAUEHHAX ¢ i d HaOyBae

BUPA3:

)7c—-d; 2)d—-c; 3) L old=o,

; 4) 7
d-c 4(c—-d)

26. Ckjagmits BUpasu AJs oO0UMCIeHHA Mol ¢iryp (maua. 1-3):

Yy n b
= g
R 3 =
3
X b d
Mau. 1 Maa. 2 Max. 3

J
,ﬁ%ﬁ‘ BrpaBu AAS MOBTOPEHHS

o =

iE 27. O6uncaiTn:
1) 18% 2) 7 3) (2,1)% 4) (-1,1)%

2 2 3
o agfs ool ane

10
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iE 28. fAxoro nu@pow 3aKiHUYyeThHCA 3HAUCHHS BUPA3Y:
1) 1322,  2) 2713  3) 2017%;  4) 13152 — 115%?

29. Biacua mBuAKicTh, KaTepa — 26 KM/TOI, a HMIBUAKICTL Teuii
piuku — 2 KM/ron. 3HaWAIThL BifCTaHb Mi)K OBOMA NPUCTAHAMU,
AKINO B OMJHOMY HAIpaMi Karep MpoxoauTh ii Ha 30 XB IIBUAIIE,
Hi¥K Y 3BOPOTHOMY.

@ LLikaBi 30A04i AAS Y4HIB HEAEAQYMUX ﬁ

30. Yu icHye Take 3HAUEHHS X, OJIS SKOTO:

) —x>lx; 2) x> |x?
TOTOKHI BUPA3HU. TOTOKHICTbD.
® TOTOJKHE IIEPETBOPEHHS BUPA3Y.

TOBEIEHHS TOTOKHOCTEM

3HaligemMo 3HaueHHsA BupasiB 2(x — 1) i 2x — 2 nina meaKkux ga-
HUX 3HaUeHb 3MiHHOI X. Pe3ynabTaTu 3amuinemMo B TaOJIUITIO:

x 4| -3 =210 1] 2| 3]4
2-1) |-10] 8| 6| 4| 2] 0] 2] 4] 6
2¢r-2 |-10| 8| 6| -4|-2] 0| 2| 4| 6

MoskHa mpuiiTu IO BUCHOBKY, IO 3HaueHHA BUpasiB 2(x — 1) i
2x — 2 O KOMKHOTO JAaHOI'O 3HAueHHs 3MiHHOI X PiBHI MixK co-
6010. 3a PO3MOLIJILHOI BJIACTHUBICTIO MHOYKEHHS BiJHOCHO BimHi-
MaHHA 2(x — 1) = 2x — 2. Tomy # ajisag OyAb-AKOTO iHIIIOTO 3HAUYEHHA
3MiHHOI x 3HaueHHA BupasiB 2(x — 1) i 2x — 2 ek OyaAyTh PiBHUMU
Mix co6oro. Taki Bupasu Ha3UBAIOTL MOMONHO PIBHUMU.

, JBa BUpa3u, BiANOBiIHI 3HAYEHHA AKMX DPiBHI Mik c06010
npu 6yab-IKUX 3HAYEHHAX 3MiHHMX, HA3HUBAIOTh MOMOMC-
HUMU, 360 MomoscHo pieHUMU.

Hampukaazn, ToTo:KHUMEU € Bupasu 2x + 3x i bx, 60 IpU KOK-
HOMY 3HaueHHi 3MiHHOI X IIi BMpasyu HaOyBalOTh ONHAKOBUX 3HA-
yeHb (IIe BUILJIMBAE 3 PO3MOAIJILHOI BJIACTMBOCTI MHOMKEHHSA Big-
HOCHO JOJaBaHHs, OCKiIbKEU 2x + 3x = 5x).

Posrnssmemo Temep Bupasu 3x + 2y i Sxy. Axmo x =1iy =1,
TO BiATIOBiAHI 3HAaUeHHA IIUX BUPAasiB piBHI MiK co00r0:

3x+2=3-1+2-1=5; b5xy=5-1-1=5.
11



PO3AIIT 1

IIpore mosxHA BKasaTu Taki 3HaUEHHA X i Y, AJId AKUX 3HAUYEH-
HA IIUX BUpasiB He OyAyThb Mixk coboro piBHuMu. Hampuraan,
akmo x =2; y =0, To

3x +2y=3-2+2-0=6, Sxy=56-2-0=0.

OT:xe, iCHYIOTH TaKi 3HaUeHHs 3MiHHUX, IPU SKUX BigmoBimHi
3HaUeHHs BupasiB 3x + 2y i Sxy He HOPiBHIOITH OJHE OTHOMY.
Tomy Bupasu 3x + 2y i Sxy He € TOTOKHO PiBHUMU.

. PiBHicTh, AKa € MPAaBUILHOIO NMPH OyAb-IKMX 3HAYEHHIX
3MiHHMX, HA3UBAIOTh MOMONCHICMI0.

Buxoasuu 3 BHUINEBUKJIAAEHOTO0, TOTOYKHOCTAMM, 30KpeMa, €
piBHOCTi: 2(x — 1) =2x — 2 Ta 2x + 3x = 5x.

ToTo)KHICTIO € KOKHAa PiBHICTH, AKOI0 3alIMCAHO BiJoMi BJacTu-
BOCTi mithi Hag yucaamu. Hampuriaan,

a+b=>b+a; @+b)+c=a+ b+ o) ab +c)=ab + ac;
ab = ba; (ab)c = a(be); a(b—c)=ab - ac.
ToroxxkHOCTAMU € i TaKki piBHOCTI:
a+0=a; a-0=0; a - (=b)=—ab;
a+ (—a) =0; a-'1=a; —a * (=b)=ab.

TOTOXHOCTAMU TAKOMK IIPUMHATO BBAMKATH IPABUJIbHI YKMCJIOBL
PiBHOCTi, HAIIpUKJIam:
1+2+3=6; 5%2+122=13% 12 -(7-6)=3"4.
Axmro y Bupasi bx + 2x — 9 3BecTu momiOHiI HOmaHKM, OmEPKU-
MO, 0 Dx + 2x — 9 =Tx — 9. ¥V TakoMy BUIIAAKY KaKyTh, IO
BUpas b5x + 2x — 9 3aMiHHIN TOTOXKHUM oMy BupasoMm 7x — 9.

, 3amiHa OfHOr0 BMpA3y iHIIMM, HOMY TOTOYXHHM, HAa3UBAa-
IOTh MOMONCHUM NePemEoOPEeHHAM 6UPA3Y.

TotosxHi ITepeTBOPEHHSA BUPA3iB 31 SMIHHUMU BUKOHYIOTH, 32CTOCO-
BYIOYUM BJIACTMBOCTI Aili HAJ YUCJIaMU. 30KpEMa, MOMOMICHUMU nepe-
MBOPEeHHAMU € PO3KpUumms OYdxHcok, 36e0eHH s nodibHUxX 000aHKie mouo.

ToToKHi MepeTBOPEeHHs NOBOAUTHLCSI BUKOHYBATHU IIiJl Yac cnpo-
WenHna 6upasy, ToOTO 3aMiHU AeAKOr0 BUPasy Ha TOTOKHO PiBHUM
oMy BUpa3, AKUI Ma€ KOPOTIIUK 3aINC.

IIpurknan 1. Copoctutu Bupas: 1) —0,3m - 5n;

2) 283x — 4) + 3(—4x + 7);

3) 2 + ba — (a — 2b) + (3b — a).

Poss’ asaunmua l)-0,83m - 5n=-0,3 -5mn=-1,5mn;

2)2(8x -4)+3(-4x+T7)=6x-8-12x +21 = —6x +13;
3)2+5a—-(a-2b)+(Bb-a)=2+5a—-a+2b+3b—a=3a+5b+2.

12
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o6 moBecTu, IO PiBHICTH € TOTOXKHICTIO (IHAKIle KaxKyuwu,
100 dogecmu mMomOoJiCHiCMb), BUKOPUCTOBYIOTh TOTOYKHI IIePeTBO-
peHHs BUpAasiB.

IoBecTy TOTOMKHICTH MOYKHA OLHUM 3 TAKUX CIIOCOOiB:

¥ BUKOHATHU TOTOKHI IepeTBOPeHHs ii JiBoi yacTuHU, TUM ca-
MUM 3BiBIIU [0 BUIVIAAY IIPABOi YACTUHN;

¥V BUKOHATM TOTOYKHi TIEPETBOPEHHA i1 IIPaBOi YaCTHUHU, TUM
caMUM 3BiBIU IO BUTJIAAY JiBOI YaCTUHU;

¥V BUKOHATU TOTOKHI IepeTBOpeHHA 000X i1 yacTWH, TUM ca-
MUM 3BiBIIN OOMIBI YUMCTHMHU IO OAHAKOBUX BUPAa3iB.

IIpurnan 2. IToBectu ToToKHICTB: 1) 2% — (x + 5) — 11 =x — 16;

2) 20b — 4a =52a — 3b) — 7(2a — 5b);

3) 2(8x — 8) + 4(5x — 7)=13(2x — 5) + 21.

Pos3B’ s3auua. 1)IleperBopumo JIiBy UacTUHY JAaHOI piBHOCTI:
2x—(x+5)-11=2x-x-5-11=x-16.

ToToKHUMU IIEPEeTBOPEHHAMHN BUpPAa3 y JIiBill yacTuHi piBHOCTI

3BeJIU JI0 BUIVISAY IIPABOl YaCTHUHU i TUM caMUM JOBeJH, IO JaHa
PiBHICTH € TOTOXKHICTIO.

2) IlepeTBOpUMO IIPaBy YaCTUHY JaHOI PiBHOCTI:
5(2a —3b) - 7(2a — 5b) =10a — 15b —14a + 35b = 20b - 4a.

ToToKHUMU TEPETBOPEHHIMU IIPABY YAaCTUHY PIBHOCTI 3BeaIH
IO BUTJIAAY JIiBOI YACTHHU i TUM CaMHM JOBEJH, 1[0 JaHAa PiBHICTH
€ TOTOXKHICTIO.

3) ¥V 1mpoMy BUIaAKy 3PYyYHO CIIPOCTUTH SK JIiBY, TaK i mpaBy
YaCTUHM PiBHOCTI Ta MOPiBHATH Pe3yJIbTATU:

2(3x—-8)+4(5x - 7) =6x—-16 + 20x — 28 = 26x — 44;

13(2x — 5) + 21 =26x — 65 + 21 = 26x — 44.
ToToXKHUMM TIEPETBOPEHHAMM JIiBY i IpaBy YaCTUHU PiBHOCTL
3BeJIW 10 OJHOTO Ii TOoro camoro Buriaxmy: 26x — 44. Tomy maHa
PiBHICTBH € TOTOXKHICTIO.

2 SIki Bupasu HasuBaioTh TorokEUMu? P Hasexite mpukian

5/ TOTOXXHUX BHUpPAa3iB. J SIKy piBHiCTH HA3WBAIOTH TOTOXKHIiC-
ti0? D HaseziTs npuxaaz toroskHocti. D Ilo Ha3MBAIOTH
TOTOXXHUM IlepeTBOpeHHAM Brupasy? D SIK JoBecTH TOTOMK-
HicTB?

i"] 31. (Ycno) Yu € BUpa3u TOTOKHO PiBHUMU:

1) 2a +a i 3a; 2 Tx+bib+T7x; 3x+x+xix%

H2x—-2)i2x—4; Sy m-nin—-—-m; 6)2a-pi 2p-a?
13
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32. Yu € TOTOKHO piBHUMU BuUpasu (domy?):
1) Tx —2xibx; 2)ba—-41i4 - ba; 3)dm + nin+ 4m;
Ha+aiad 5)3(a@—-4)i3a—-12; 6)bm-nibm+ n?

33. (Vcrno) Yu € TOTOXKHICTIO PiBHICTB:
1) 2a + 10b=12ab; 2) Tp — 1=-1 + Tp; 3) 3(x — y)=3x — 5y?

34. PoskpuiitTe Ty:KKHU:
1) 2(a — 1); 2) 7(3b + 2); 3) —(b — 3); 4) —(-5 + 4y).

35. PoskpuiitTe Oy:KKu:
1) —(a — 4); 2) 3(x + 1); 3) 5(1 —4m); 4) —(-2p + 7).

36. 3BeniTh moAiOHI HOmAHKI:
1) 2x — x; 2) —-3m + 5m; 3) 2y — 3y; 4) p — Tp.

37. HasBiTh KisbKa BuUpasiB, TOTOKHUX BUpa3y 2a + 3a.

iE 38. CmpocTiTh BUpas, BUKOPHUCTOBYIOUM IIEPECTABHY i CIIOJNIYyY-
HY BJIACTUBOCTI MHOYKEHHS:

1) -2,5x - 4; 2) 4p - (-1,5);
3) 0,2x - (-0,3p); 4 —%x-(—m

39. CmpocTiTh Bupas:
1) —2p - 3,5; 2) 7a - (-1,2);

3) 0,2x - (—3y); 4) —1%m'(—3n).

40. (Yeno) CupocriTe Bupas:
1) 2x — 9 + 5x; 2) 7a — 3b + 2a + 3b;
3) —2x - 3; 4) —4a - (-2b).

41. 3BeniTh MomiOHI momaHKI:
1) 50 — 8a + 4b — a;
2) 17 - 2p + 3p + 19;
3) 1,8a + 1,96 + 2,8a — 2,9b;
4)5—Tc+ 1,90 + 6,9¢ — 1,7p.

42, PoskpuiiTe Iy:KKH i 3BeIiTh IMOMiOHI JOmaHKM:
1) 4(5x — 7) + 3x + 13;
2) 2(7 — 9a) — (4 — 18a);
3)32p — 7) - 2(p — 3);
4) —(8m — 5) + 2(8m — 7).

14



43. PoskpuiitTe Iy:KKU i1 3Be[iTh MOAiOHI mOmaHKM:
1) 3(8a — 4) + 6a; 2) o - 2(3p — 1);

Llini Bupasmn

3)23x — 8) - 52x + T);  4) 3Gm — 7) — (156m — 2).

44. CuopocTiTh BUpas i 3HAWIITL HOT0 3HAUEHHS:
1) 0,6x + 0,4(x — 20), akmo x = 2,4;
2) 1,32a — 1) — 16,4, axio a = 10;
3) 1,2(m — 5) — 1,8(10 — m), saxiio m =—3,7;
4) 2x — 3(x + y) + 4y, akmo x =1, y =1.

45. CopoctiTh BUpas i 3HAWAITHL 1Or0 3HAYEHHS:
1) 0,7x + 0,3(x — 4), axmio x =—0,7;
2) 1,7(y — 11) — 16,3, axmo y = 20;
3) 0,6(2a — 14) — 0,4(5a — 1), akmio a =-1;
4) 5(m — n) — 4m + Tn, axmo m =1,8; n =-0,9.
46. JloBemiTh TOTOKHICTb:
D)-QCx-y=y-2x
2) 2(x — 1) — 2x =-2;
3) 2(x — 3) + 3(x + 2) =bx;
4 c—2=5(+ 2)— 4(c + 3).
47. JToBemiTh TOTOMKHICTD:
1) -(m — 3n) =3n — m;
2) 12 — p) + Tp = 14;
3) ba =3(a — 4) + 2(a + 6);
4)4(m — 3) + 3(m + 3) =Tm — 3.

48. JloB:kmHa oxHiel 31 CTOPiH TPUKYTHUKA a4 CM, a JOBKUHA KOXK-
HOI 3 ABOX IiHINIMX CTOPiH Ha 2 cM OijbIna 3a Hel. 3aNUIIITL y BU-
VISl BUpas3y IepuMeTpP TPUKYTHUKA i CIPOCTITH Iell BUpas.

49. IMMuprHa TPAMOKYTHUKA JOPiBHIOE X CM, a JOBMKWHA HA 3 CM
OispIna 3a MIUPUHY. SaNUIIITh Y BUTJIALL BUPasdy IepPUMETP IIpPs-

MOKYTHUKA 1 CIIPOCTITh IIeil BUPAas.

iE 50. PoskpuiiTe Iy»XKH 1 CIIPOCTITH BUpas:
Dx—(x—-Q2x - 3);
2) bm — ((n — m) + 3n);
3)4p —(Bp — 2p — (p + D));
4) 5x - (2x — (y — x) — 2y));

2 2
5)) —(Ga - §bj - —(41a - 33bj;
3 8 11\ 8

6) ~2(2,Tm ~1,5m) + > (2~ 0,48m).

15
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51. PoskpuiitTe Oy»XKH! i CIIPOCTiTh BUpPAas:
Da-(a-@Ba-1)y
2) 12m — ((@ — m) + 12a);
3) 5y — (6y — (Ty — By — 1));

4) é(2,1a—2,8b)—é 1la—llb .
7 5\ 2 4

52. JloBemiTh TOTOMKHICTD:
1) 10x — (—(5x + 20)) = 5(3x + 4);
2) =(=3p) — (=(8 — 5p)) =2(4 — p);
3)3(@—-b-c)+ 5@ —b)+3c=8(a — b).

53. JloBemiTh TOTOXKHICTD:
1) 12a — (—(8a — 16)) = —4(4 — ba);
D4x+y —t)+5x —1t) —4y=9(x — ?).

54. JloBeniTh, 1110 3HAUEHHS BUPA3y
1,8(m — 2) + 1,42 - m) + 0,2(1,7 — 2m)
He 3aJIeKUTh BiJl 3HAUeHHs 3MiHHOI.
55. JloBeniTs, 110 Tipu Oyab-TKOMY 3HAUEHHI 3MiHHOI 3HAUEHHS BUPa3y
a—(a—(5a+ 2)) — 5(a - 8)
€ OJHUM i TUM CaMUM YHCJIOM.

—
. 56. [ToBexiTh, 10 CyMa TPHOX IIOCHiTOBHUX MApPHUX UHCEJ]
ginuThes Ha 6.

57. MoBeniTs, 110 AKINO 1 — HATypaJbHe YMNCJO, TO 3HAUYEHHS BU-

pasy —2(2,5n — 7) + 2%(3n — 6) € MIapHUM YKCJIOM.

J
,ﬁ%ﬁ‘ BApQBM AAS MOBTOPEHHS

o =

iﬂ 58. Cnnas macomw 1,6 kr mictuts 15 % wmigi. Ckinbkm Kr migi
MiCTHUTBCA V IILOMY CILTaBi?

iE 59. CrinpKu BimcoTkiB ckiagzae umeino 20 Bim cBoro:

1) kBagpara; 2) Kyo6a?
60. Typuct 2 rox imos mimku i 3 roxg ixas Ha BeJocuiei. Ycboro
TYPUCT II0J0JIaB 56 KM. 3HAAiTh, 3 AKOIO IIBHIAKICTIO TYPHCT

ixaB Ha BeJIOCUIIe[i, IKIIO BOHA Ha 12 KM/roj Oijblla 3a IIBUI-
KicThb, 3 KOO BiH iITOB IIIIIKH.
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@ LLikaBi 3aAa4i AAS Y4HIB HEA€AQHUMX ﬁ

61. YV uemmionari micta 3 (Qyrbosy GepyTh yuacTh 11 KomaH[I.
Koxaa Komanma rpae 3 iHmuMu nmo ogaoMmy martuy. IloBemiTs, 110
B Oyab-AKWII MOMEHT 3MaraHb 3HaWJeThbCA KOMaHZa, SKa IIPOBele
0 IIbOTO MOMEHTY IapHY KiJbKicTh MaTuiB ab0 He IIpoBeJia IIe
$KOJTHOTO.

3 . CTEIITHb 3 HATYPAJBHUM ITOKASHUKOM

Haranaemo, 1110 100y TOK KiJIbKOX OMHAKOBUX MHOMKHUKIB MOXK-
Ha 3amucaTu y BUIVIALL BUpasy, AKUHN HAa3UBAIOTh CMeEneHem.
Hanpuraan,

4.4-4-4-4-4 =145,

6 MHOKHUKIB

MHOKHUK, AKUI IOBTOPIOETHCSA, HABHUBAIOTL OCHOB0I0 cmene-
HA, a YHCJO, sIKe IIOKAa3ye KiJbKICTh TAKMX MHOMKHUKIB, — nOKa3-
Hukom cmenens. Y Bupasi 4% uncio 4 — ocroBa cremens, a uncio
6 — moxkasHuk cremeHsa. Ockinpku 4 -4 -4 -4 -4 -4 =4096, To
KaxXyTh, 110 uncao 4096 e moctum cremneHem umciaa 4.

, Cmenenem wucna a 3 Hamypanvhum nokasiuxkom n (n > 1)
HAa3UBaIOTh JO00YTOK N MHOKHHMKIB, KOJKHHM 3 AKHX JOPiB-
HIo€ a. Cmenenem wucna a 3 nokasnHuxkom 1 HasUBaIOTH
caMe YHCIO a.

CremiHb 3 OCHOBOIO ¢ i IIOKA3HUKOM 71 3allACYIOTh TaK: a", 4u-
TAIOTh: «A B CTEIIeHi n» abo «n-i CTeliHb yucjaa a».

3a 03HAUEHHAM CcTemneHs: a” =a-a-...-a, n > 1ia' =a.
7 MHOXXHUKIiB
Hawm y:xe Bimomo, 110 Apyruil cTemiHb Uncjia @ Ha3WBaIOTh K6a-
dpamom Hucna a, a TPeTidl CTemiHbL YKMCIA a4 HA3MBAIOTL KYOOM
Yucara a.

Ilpurknax 1. Ilomatu y Buraani cremensa: 1) aa; 2) bbbb;
3)17-17-17;4)10-10-10- 10 - 10.

Posp asanuada 1)aa=a? 2)bbbb =b* 3)17-17-17=173;
4)10-10-10-10-10=10°.

OO6unc/ieHHsI 3HAaUEHHs CTeleHs € apu(pMeTHUYHOI Ii€io, AKY
Ha3UBAIOTH Ni0HeCeHHAM 00 cmenens.
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Ilpurknan 2. BukoHaTu migHeceHHS OO CTeIleHs:
3
2
1) 2% 2) 0% 3) (-6)% 4) (—gj :

Posp sssamuqa 1)2¢=2-2-2-2=16;
2)02=0-0-0=0;
3) (-6)*> =—6 - (-6) = 36;

o[-2) Z(2)(2) [ 2)__&
5 5 5 5 125°
3’5ICY€MO 3HAK CmeéeneHsd 3 HamypaﬂbHUM NnNOoOKaA3HUKOM Nn.
1) dxmoa = 0, 700! = 0;02 =0-0 = 0; .... Orxe, 0® = 0.

2) AAkmo a > 0, To a” =a-a-...-a > 0 gk JOOYTOK JOJATHUX

N MHOXXHUKIB

quceJI.

Omxe, a” > 0 gaa Oyab-axoro a > 0.

3) fAxio a < 0, npu HemapHOMY 3HAUYeHHiI n MaeMo: a” < 0 gk
IO0YTOK HEIIapHO|l KiJIBKOCTL Bi’e MHMX MHOMKHUKIB; IIPU IIaPHOMY
3HauYeHHi n Maemo: a” > 0 AK Ho0OYTOK IIapHOI KiJIbKOCTI Bix’eMHUX
MHOXXHUKIB.

Omike, AKINO n — HATypaJbHe YKUCJO, TO

, 0" =0 dna 6ydv-axozo n;
a® > 0 dna 6ydv-axux a > 0 ma n;
a® < 0 dna 6ydv-axozo a < 0 ma HenapHozo0 n;

a® > 0 dna 6ydv-axozo a < 0 ma naprozo n.

SrI0 BUpas MiCTUTH AeKiJbKa Oii, TO B IEPIITY Yepry BUKOHY-
I0Th Jil0 IIifHECeHHs JI0 CTeIeHd, IOTiM Ail MHOKeHHS 1 JiJeHHdd,
a moriMm — mii momaBaHHS i BimHiMaHHA.

Ipurnax 3. 3HafiTu sHaueHHsA Bupasy: 1) 3 — 7 - 23;

2) 2+ (35 3) (D)’ + (D)%% 44327,

PosB a3anmuda.

1)3-7-22=3-7-8=3-56=-53;

2) 2 + (-3))% = (2 + 81)% = 832 = 68809;

3) ((D°+ D)% =(-1 + 1)*=0%=0;

4) 43 :27=64:128 =0,5.

IIpumirTxk a: mig uac obunceHb MOKHA TAKOK 3alKUCyBaTH
KOYKHY [Iil0 OKpPEMO.
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MMoHATTS cTeneHs 3 HaTyparbHUM NOKa3HU-

A we DPaniwe. KOM cdopMyBanocs Lie y crapofdaBHi Yacw.

KBagpat uncna BuKopucToByBanu Ansa obymc-

neHHa nrow, Ky6 uncna — ans ob4mcneHHs

o6’emiB. CteneHi geskmx yncen y CtapogaBHbomy €rvnTi Ta BaBunoHi Bu-
KOpMCTOBYBanu nig Yyac po3B’si3yBaHHSA OKpeMux 3a4ay.

®paHuy3bkun matematuk @. BieT BUkopucTo-
ByBaB OykBu N, @ i C He nuwie anga 3anuciB Big-
NoBiAHO x, x2i x3, a i ons 3anucy CTeneHis BULLE
TpeTboro. Hanpuknag, YeTBEPTUIA CTEMIHb BiH 3a-
nncyBaB Tak: QQ.

Cy4yacHuii 3anuc cTeneHiB Oyno 3anporoHo-
BaHO BMAATHUM (PpaHLy3bKUM MaTemMaTtukom, ii-
3ukoMm, dinocogom PeHe [ekaptom. Y cBoin
npaui «FeomeTpia» (1634) BiH cTaB 3anucysaTu
CTEeNeHi 3 HaTypanbHUM NOKa3HWUKOM TakK, SK Mu
ue pobumo 3apas: S ¢t diTa MpoTte ¢? BiH
3anucyBaB K JobyTok: cc.

PeHe [Jekapm
(1596-1650)

)

S ChopmyioliTe 0O3HAUYEHHS CTEIeHS 3 HATYPAJbHUM IIOKAa3-
./ HHUKOM. D HaseniThs npuKJagu CTemeHiB Ta HasBiTH ix
OCHOBY Ta IOKAasHMK. & SIK HasMBAIOTh APYTHIl CTeIiHb
uyncsa; Tpetiit creminp uncaa? P IxkuMm unciaom (FozaTHIM
Yd Bif’€MHMM) € CTemiHb [JOJAaTHOTO 4YHCJA; CTeIliHb
BiZ’eMHOro umciia 3 MapHUM IIOKa3HHUKOM; CTEIiHb Bix eM-
HOTO YHMCJa 3 HelIaDHUM IOKasHHKoM? @ YV SKoMy HODPSAJ-
KY BUKOHYIOTH apuMeTHuHi Ail y 4YMCI0BUX BHpPasax, IO
MicTATh cTemeHi?

«] 62. IIpounraiiTe BUpasu, Ha3BiTh OCHOBY i TOKA3HUK CTEIEHA:

1) 0,47 2) (-8)% 3) (ab)%;
4
4) (x -y’  5) Gcﬁmj 5 6) (@ - b)S.

63. 3anuIriTe fOOYTOK y BUIVIALL CTEIEHs:

1) 0,2 - 0,2; 2) =6 + (-6) - (—6);
gl 1111 4)_§.(_§j;
3 3 3 3 3 9 9
5) mmmm, 6) (ab) - (ab);
7y PP B 8) (x — y)x — Y)(x — v).

20 MHOKHUKIB

19



. PO3MIM 1

64. TlomaiiTe MOOYTOK Yy BUIVISIA1 CTEIIEHS:
1) 0,7-0,7-0,7; 2) -3 -(3) " (=3): (-3) 3) aaaaa;

111111

4 a+b a+b; 5 ___________ ; 6 mmm...m .

)( )( ) )7 T 00T )15 MHOKHUKIB
65. 3anumriTe creniHb y BUTIIAAI JOOYTKY OZHAKOBUX MHOMKHU-
KiB:

. 4
1) 3%  2)d? 3) (@-b?* 4 [ ] .
x+y

66. IlomaiiTe cTelliHb y BUIVISAL JOOYTKY OSHAKOBUX MHOMHUKIB:

2
)55 by 3 @+y’ 4 [lsj

67. (Ycro) O6uumciTs:

1% 205 3545 4HEDE 5 (2% 6) (DS
68. 3mangiThL 3HAUEHHS BUPAa3y:

3% 225 3)0% 4915 5) (DY 6) (DA
m 69. BukonariTe migHeceHHs IO CTeIleH:

1) 1y
1) 3% 2) (0,7)% 3| =1 4H 1= |
) ) (0,7) )( 4j )( 2}
92
5 0% 6)(-0,3% 1) [—1§] ;8 (-0,

70. BukounaiiTe migHeCceHHs OO CTEIEHS:

3 4
1) 5% ) (L5 3) (?) ; 1) [15 :

3
5 3% 6 CLDE: ) (—15; 8) (-0,2)".

71. 3amoBHITH TAGJUIIIO Y 3OIIIMTI:

n 1 2 3 4 5 6 7 8 9 10
271
371

72. PoskyganiTh HaTypasJbHi umcja Ha MPOCTI MHOKHUKH, BUKO-
PUCTABIIN Yy 3aMUCY CTEiHb:

1) 16; 2) 27 3) 50; 4) 1000; 5) 99; 6) 656.
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73. 3HalAiTh 3HAUEHHS BUPa3y:

3
1) -5% 2)—[—3; 3) (0,2 4y —(D)".

74. O6unCIiTh:
1) 1) i
-7 2) | -=1; 3)-|-1=|; 4 (D'
) ) ( 2) ) [ 3j ) —(-1)

75. IlopiBHAlTEe 3 HyJIeM 3HaUeHHS BUpa3y (BiAMOBiAL 3aMUIIITE ¥
BUIJISAA1 HepiBHOCTI):

1) (-5,1% 2) (-12,49)°% 3) -537; 4) —(-2)°.
76. IlopiBHsATITEe 3 HYyJIeM 3HaUEeHHS BUpasy (BiAMOBiAbL 3aTUIIITE Y
BUIJISAA1 HepiBHOCTI):

1) (-4,7)% 2) (-2,31)% 3) —-(-2)% 4) ~(-3)".

77. 3uaiigiTL 3HAUEHHSA BUPAa3Y:

) 50 1! 5
1)0.2-25%  2) 75 3)—4-5 ; 4) 0,2 - (-5)%

2\? 2
5) [5-—] i 6) (6:—} i D52+ (-5 8) (3,4 — 3,6).
15 3
78. O0UnUCHITD:

10,5405  2)—2; 3)-5.[1 g o7 2.16.
4 b4 0’33’ 5 ’ 8 ’

6 2\
5) (12:?j . 6) (—35) . T)62—(-6)%  8) (1,7 — LY.

79. Yu € npaBUJILHUMU PiBHOCTI:
1) 32 + 42 = 5% 2) 42 + 52 =6%;
3) 23 + 3% =53; 4) 26 + 62 =10%;
5) 13+ 23 +3%3=62,  6) (-5) + (-12)% = (-13)%?

iﬁ 80. ITogaiiTe umncia:

1) 0; 4; 0,16; %; 169; 1% y BUIVIAAI KBaJpara;
2) 64; -27; 0; 1; —l° 1ﬂ BUTJIAIL Kyba
’ b b b 8’ 125 y I'; y .

81. IlogaiiTe uncia:
1) 5; 125; 625 y BUT/IAAi CTENEHA 3 OCHOBOIO D;
2) 100; 10 000; 10 y Bursisazgi cremeHns 3 ocaoBoio 10.
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82. Ilomaiire:
3 .11

1) 8; 81; —125; —64; 0,16; 0,001; 3—;1—
8 25
y BUTIJISOL KBazgpaTra abo KyOa umca;
2) 2; 4; 8; 256 y BUIIALL cTelmeHs 3 OCHOBOIO 2;
3) 81; —27; —3 y BUIIALi cTeleHA 3 OCHOBOIO —3.

83. O6uncaiTh:
1) cymy xBazapariB uucesa 0,6 i —0,7;
2) kBagpar cymu uucesa 5,7 i —6,3;
3) pisuuIrio KyoiB umcen 2,3 i 2,2;
4) xy6 cymu umces 8,2 1 1,8.

84. 3naiigiTh 3HaUEHHA BUPA3Y:
1 3
1) —x°, axmio x =0; —1; 1; —3; 3;
) 27 11

2) a + a® + ad, akmpo a =1; -1; -2;
1 1

3) (15x)%, sakmo x = —; ——;

) (15x) i 35

4) a? — b?, akmo a =—6; b = —8.

85. 3HalgiTh 3HAUEHHA BUPAa3y:
1) 0,01a*, axmo a = 2; —5; 10;
2) 5¢% — 4, sxmo ¢ = 0,2; —0,1; 0;
3) (m + n)®, axkmo m =—4, n =-1;
4) 4x? — x3, sxmo x = 1; —2; -3.

86. He BukoHyoOuUMN 00UYMCJIEHDb, IIOPiBHANTE:
1 -2*i (-2)% 2) (-7)% i (-6)%
3) (-12)% i 128 4) -5 i (-5)3.
87. TlopiBHsAliTE 3HAUEHHA BUPA3iB:
1) —x? i (—x)z, Ak x = 5; —3; 0;
2) —x% i (x)3, axmo x =—2; 0; 3.
G 88. 3aminirs 3ipoury sHakKom >, <, =, < Tak, 100 omeprKaHa
HepiBHicTH OyJia MPaBUJIBHOIO IPU OYAb-AKNX 3HAUEHHSIX 3MIHHUX:
1) a? % 0; 2) —b? % 0; 3) m? + 3 % 0;
4) —p? -1 % 0; 5) (@ — 3)% % 0; 6) a® + b% % 0;
Nx2+y?+5%0; 8 m-n?+1=x%0; 9) —(p + 9)% = 0.
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89. Axoro HaliMeHIIIOro 3HAYEHHSA MO’Ke HaOyBaTu BUPA3:
1) a®+1; 2) 3+ (m — 3)% 3) (a + 8)* — 5?
90. fAxoro HaiibiabIITOro 3HAUEHHSA MOJKe HaOyBaTH BHUPAas:
D—x2+2; 2-m-2*+1; 3)5-(a+9?*?

]
,ﬁ%‘ BAPQBIM AAS MOBTOPEHHS

o =

@ 91. 3anumritek Apid y BUTIALL BiICOTKiB:
1) 0,8; 2) 1,13; 3) 8,3; 4) 0,007.

iE 92. O0YuCIIiTE:

1) 9§—71 -4,5 —2l :0,52;
15 15 6

4
2) io(—0,1625) - i+ 1— |-1,32.
13 22 11
i:! 93. Ilpu meAKUX HATypaJbHUX 3HAUEHHAX X i Yy 3HAUEHHS BU-
pasy x + 3y minutbca Ha 5. Uu minuThbea Ha 5 3HAUEHHSA BUPA3Y
Tx + 21y upwm TMX caMuUX 3HAUYEHHAX X i y?

@ LLikaBi 3aAa4i AAS y4HIB HEA€AQUUMX ﬁ

94. JloBeniTe o3narky nodinbHocmi Ha 4: HaTypajJbHE YUCJO [i-
JUTHCA Ha 4 Toxal 1 TiABKM TOMAi, KOJM YMCJIO, 3alliCaHe HOr0o IBO-
Ma ocTaHHiMu Hmudppamu, IJiJIuTbesa Ha 4.

BJIACTHBOCTI CTEIIEHS 3 HATYPAJBHUM
° IIOKA3HHUKOM

PosrisaneMo BiacTUBOCTI cTemneHsA 3 HATYPAJbHUM IIOKA3HUKOM.
Bupas ata® e IOOYTKOM [OBOX CTEIeHIB 3 OJHAKOBMMMU OCHOBA-
MH. 3aCTOCYBAaBIIN O3HAUEHHSI CTEIEeHs, Ileil JOOYTOK MOXKHAa IIe-

pemnmucaTu Tak:

a®a?® = (aaa) - (aa) = aaaaa = ad.

Omxe, a’a® =a®, To6To a® =a?* 3. ¥V Toit camuii croci6 HeBaKKO

nepesipuTu, mo x9x4x2 = x5 412 = x1, Tomy dobymor cmenenis

3 00HAKOBUMU OCHOBAMU OOPIBHIOE CMENneH0 3 Mi€ CaAMOK OCHO-
6010 i NOKA3HUKOM, AKUIL O0Pi6HIOE CYMi NOKASHUKIE MHONHUKIE.
Ils BracTuUBicTE cHpaBAKYETHCA AJISA KOMKHOTO NOOYTKY CTeleHiB
3 ONZHAKOBUMHU OCHOBAMH.
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. A na 6ydv-arxozo wucna a i 006i1bHUX HAMYPALLHUX HU-

cen m i n eukonyemuvcsa pienicme a”a” =am ",

ODosenennsaa"a"=aa...a-aa...a =aaa...a=a™".

m n (m + n)
MHOKHUKIB MHOXXHUKIB MHOYKHUKIB

PiBgicTte a™a" = a™" Ha3UBAIOTH OCHOBHOIO 61ACMUEICMIO

cmenens. Bona momunpoeTbes Ha JOOYTOK TPHOX i OiJIbIlle cTele-
HiB. Hampukaan:
amanak =q™ +n+ k.
3 OCHOBHOI BJIACTUBOCTI CTEIIEHA BUILJIUBAE NPAGULO MHOMCECHHSL
cmeneHieé 3 OMHAKOBUMU OCHOBaMMU:

. IIpu mnoscenni cmenenié 3 00HAKOGUMU OCHOBAMU OCHO-
8Y 3anUULAIOMb MIEI0 CAMOI, A NOKAZHUKU cmenenié do-
daroms.

Hanopuraag, 37 - 3° =375 =312, 73.7=73. 71 =73+l _ 74,

a"a2a® = a7+2+3 — 412,

3a2 5 5 3 2

OcKinpKu a = a°, TO 3a O3HAUEHHAM dYacTKu a° : a° = a°,

2

10610 @’ = a® 3. V¥ roii camuil cmoci6 HeBaKKO HepecBimumTHC,

mo x!°: x* = x!1. Tomy wacmrxa cmenenie 3 00HAKOBUMU OCHOBA-
Mu OOpiBHIOE cmeneH 3 MIEI0 cAMOI0 OCHOB80I0 i NOKA3HUKOM,
AKuil 0opieHIoe pi3Huyi noka3nukie dinernozo i dinvrukra. I1a Baac-
TUBICTh CHPaBIKYETHCA OJIA KOMKHOI UAaCTKU CTeIleHiB 3 OJHAKO-
BUMU, BifIMiHHUMU BiJ HYJdA, OCHOBAMH’ 3a YMOBU, III0 IMOKa3HUK
CTeleHs [iJeHoro OiJBIINK 3a MOKA3HUK CTeleHs AiJbHUKA.

. Ana 6ydv-axozo wucna a # 0 i doginvHUXx HaMypanbHUX
wucen m i n, maKux, w0 m > n, GUKOHYEMbCA Pi6HICMb:

OHosepneHnHsa Ockineku a™ " - a” =a™ """ =a™, T06TO

a™ "a" =a™, To 32 03HAUEHHAM 4YACTKU MaeMo a™ : a* =a™ "

3 oBeNIeHO1 BJIACTUBOCTI BUILJIIMBAE NPABUJLO OileHHS CMeneHia.

. IIpu OdinenHi cmenenié 3 00HAKOBUMU OCHOEAMU OCHOBY
3anuuWamsb mi€w camorw, a 6i0 NOKA3HUKa cmenens o0i-
LEH020 8LOHIMAIOMb NOKA3HUK cmenens OiLbHUKA.

Hanpuxmag, 3'8:85=318°=3813;, m9%:m=m®: m'=m®1=m?%
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N3 _ : "
Bupas (af) CTeIliHb, OCHOBa SAKOro € cremneHeMm. lleil Bupas
MOJKHA IIOJATH y BUIVIALL CTEeIeHA 3 OCHOBOIO a:

@)3=a"a"-a"=a"" 7" =a"3 = g2\,

V Toil camuii croci6 MoskHA mepecBimumTuca, mo ((x7)%)2 = x42.
Tobto cmeninb npu nidnecenni 00 cmenens 00PiIBHIOE cmeneHio 3
MIi€ camor O0CHOB0I0 i NOKA3HUKOM, U0 O0pieHIOE JOOYMKY no-
Ka3HUKi6 0aHux cmeneHis.

. Ana 6ydv-akozo wucna a i 006iNbHUX HAMYPANLLHUX

4ucen m i n 6UKOHYEMbCA Pi6HiCMb:
(aI'IL)Il - amn.

n [OJAaHKIiB
ODosepmenuada (a")"=ad"a"-...-a™ =a™"™""" =a™.
|
n MHOKHUKIB

3 moBeJeHOl BJIACTUBOCTI BUIJIMBAE NPABUJLO NiOHECeHHs cme-
nexns 0o cmenens.

. IIpu nidnecenni cmenens 0o cmeneni OCHOSY 3ARUULA-
10Mmb Mi€w camorw, 6 NOKASHUKU CMeneHié nepemHoN Y-
ome.

HaHpI/IRJIaI[, (45)4 — 45'4 — 420; (aS)ll — a8'11 — a88; ((p3)2)5 —
— (p3'2)5 — (p6)5 :p6'5 :p30.
Bupas (ab)? € cremenem no6yTKy MHOXKHUKIB a i b. Ileit Bupas
MOJKHA MOJATH y BUTJIALL JOOYTKY CTEemeHiB a i b:
(ab)® =ab - ab - ab = (aaa) - (bbd) = a®p®.
Orxe, (ab)? = a’bd.

Taky caMy BJaCTHUBICTh IPHU IIiJHECEHHi M0 cTeleHA Mae OyIb-
AKUN T00YTOK.

. Ana 6yodv-axux wucen a i b it 006in1bH020 HAMYPALLHOZO
Yucna n 6UKoOHyemuvea pienicmsw (ab)” = a”b".
HoBemeHHd.

(ab)" = (ab)-(ab)-...-(ab)=(aa-...-a)-(bb-...-b) =a"b".

7 MHOYKHUKIB n MHOMKHUKIB 71 MHOMKHUKIB
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ITa BiacTuBicTL cTemeHA MNOUIUPIOETHCA HA CTEHiHb NOOYTKY
TPbOX i Oisbirte MHOKHUKIB. Hampukiarg,
(mpk)" =m"p"k"; (abed)* =a™b"c"*d" roriuo.
Maewmo npasu.sio nionecenns 0obymry 00 cmeneus.

., IIpu nidnecenni dobymxy 0o cmenena mpeba nidwecmu
00 Yb020 cmenens KOHHUL i3 MHOMWCHUKIG | pe3ynbsmamu
nepemMHOMCUMU.

Hampuraan,

(7Tab)? = 72a?b? = 49a%b?; (—2xy)® = (—2)3x3y3 = —8x3y3.

JIiBy i mpaBy 4acTHMHM POSTVISHYTUX TOTOMKHOCTEH MOKHA Mi-
HATU MicIAMU:

a™a" =a™", a™™" =a"a",
a”:a" =a™", i a" " =a":a",
(@™)* =a™, a™" =(a")" =(a")",
(ab)" =a"b", a"b" = (ab)".

PosriszeMo, AK COpPOCTUTH BHPAas3W, IO MICTATH CTeIleHi, Ta
00UMCINTU IX 3HAYEHHH.

Ipurnax 1. Cupocruru (a?)® - (aa)®.
Posp asamnsna (a®)? (a*a)® =a’: (a®)° = a3 = a3C.
Ipurnax 2. O6uncaurn: 1) 0,73 : 0,71 2) 35 .92 : 272
3) 27 - 0,58,
Posp asanua l)0,7:0,7™ =0,7=0,49.
2) Iomamo 92 i 272 y BuUIIAAL cTemeHA 3 OCHOBOIO 3, TOOTO
92 = (32)2, 272 = (3%)2. Omoxe, MaeMo:
35-92:27 = 3°-(3%)%2:(8%)% =83°-34:80=39:30=3% = 27.
3) Ockinsru 0,58 = 0,57 - 0,5, maemo:
27-0,58=2"-0,5"-0,56=(2-0,57-0,5=1"-0,5=1-0,5=0,5.

&)

A

g/

ChopmytioiiTe OCHOBHY BJIAacTHBicTh cTemeHa. @ Cdopmy-
JIIOIiTE IIpaBUJIa MHOKEHHSI CTEIEHiB, HiJIeHHS CTeIleHiB, Mij-
HECEHHS CTEeIIeHs [0 CTEIeHs Ta IIiJHEeCeHHs NOOYTKY IO CTe-
eHd.

&
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ia 95. (Veno) ki 3 piBHOCTEN € TpaBUJIBHUMU:

ab-a —alz, 2) a’a® —alO,

3)bl%: b5 =02  4)b%: b% =05

5) @) =a?;  6) (a4)5 ~a%?
96. (Vcro) IlogaiiTe mO0OYTOK Y BUTJISAI CTEIIEH:

) m'm%  2)aa;  3)10710% < 4)9 - 9°.
97. 3anuirites fOOYTOK y BUIVISIAI CTEIIeHS:

1) a*a®; 2) c3clY; 3) v°y; 4) 28 - 223,
98. IlomaiiTe MOOYTOK y BUIVIAIL CTEIEHS:

1) m3m?; 2) p°p*; 3) 3 -3, 4) a®a?.
99. (Vcno) IlpeacraBTe YacTKY Y BUIVISLL CTEIIEHS:

Da:a% 2)75:72  3)b%: b 4) 198 : 197,
100. Bam/uni'rb YaCTKY Y BUTJIALL CTEIeHS:

Da:a% 2) x10 : «5; ) 4) p° : pd.
101. TTomatiTe 4acTKy y BUTJIAIL CTEHeHS:

1) p° : p5; 2) x12 : 3 3) 108 : 10; 4) 12 ; 11

102. (VYcno) IlomaiiTe y BUTVISAAI CTEIIEHA:

D "% 2) 2'97% 3) ()’ 4) ().
103. ITogmaiiTe y BUIVIALL CTEIeHS:

INNES 2) (@)% 3) (8% 4) (10%°.
104. IlomatiTe y BUTJISAMI CTEIIEH:

1) (m® 2) (0% 3) (1) 4) 19%".

E 105. 3anumrite Bupas x12 y Burimani mo6yTKY JBOX CTeIeHiB,
OOVH 3 SKUX JOPiBHIOE:

1) x3; 2) x5; 3) x%; 4) 11,

106. 3anuIriTe cTemiHb y BUTJIALL JOOYTKY IBOX CTeIIeHiB 3 OmHA-
KOBUMU OCHOBaMU:

1) m’; 2) ¢'?; 3) 51 4) p.

107. IlomatiTe 1OOYTOK y BUIJISAL CTEIIEHS:

DD D 7); 2) ad’ally 3) bbbb?;
3 12 7 5 9 1 ° 10 !
4) (x - y)ix — '3 5) 147 - 145 - 14% 6) 3§ IE
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108. 3anuiriTe y BUIIALL CTEeHsA BUpPas:
1)12%-12°-12;  2) ppp'p;

1) (3)

3) (a + b)3@ + b’  4) [1§j (5) .

109. OGuwuciiTs 3HAUEHHA BUPasy, BUKOPUCTOBYIOUM BJIACTHUBOCTI

cTemeHiB i TabyuIlI0 cTemeHiB 3 ocHoBaMu 2 i 3 (amB. BupaBy 71
Ha c. 20).

1)23-2% 2)36:3; 3)3-3%-3% 4)2°:23
110. BukonaiiTe mifHeCeHHS 0 CTEIIeHS:
1) ()%  2) (abo)’; 3) (0,1a)%; 4) (2xy)*;

4
5) (200 6) ((0,3a)% T) (4ab)’;  8) (-gaxzj.

111. 3anounritek CTemiHb y BUTJIALL HOOYTKY CTemeHiB abo uwmcJa i
CTeIleHiB:

1) (ab)’; 2) (2p)%; 3) (-5ax)?;
4
4) (—%ac} 5 5) (-0,1m)3; 6) (-0,07mx)2.

112. 3uaiigiTh 3HaAUEHHA BUPA3Y:
4,92'°
4,92°"

10% 1) (1Y) 12 (1)
RETE 5)(‘1) '(‘ﬂ’ 6’(15) '(lé)'

113. O6uncIIiTh:

17 15 13
1) 910 : 98, 2)%; 3)(—1%} :(—1%; 4)

1) 6'®:6%; 2)0,3%:0,3% 3)

114. 3HaiifiTh 3HAUEHHS BUPAa3Y:

12 g3 8 —3)° . (—3)7 0,2)" -(0,2)°
s 8 ;0 2) 4 ;3 M; 4 %
g3 4.45 (-3) (0,2)° - (0,2)
115. O0yucairs:
12 17 @8 0,7)% - (0,7)'8
)5t 51251 g ST 58 67 4 %
37° .37 622 (0,7)%-(0,7)
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116. CopocTiTh BUpas, BUKOPHUCTOBYIOUN IPAaBMUJIa MHOMKEHHS i Ii-
JIeHHSA CTeIleHiB:

Da"-a:a% 2)0°:0%:0% 3)m?2:m"-m; 4) plO: p9 -p3.
117. 3anuiiites BUpas y BUIVISLl CTeIIeHs:

D@ -a¥ 2 (@))% 3) 1% b 4) @*’ - (@'
118. TlomaiiTe BUpa3 y BUIVISIA] CTEIIeHS:

D@ -5 2 @@H)% 3% ) mP)mH .
119. 3anuirites y BUIVISAL CTEIleHsI 3 OCHOBOIO M.

1) m9n9; 2) m7n7; 3) m2n2; 4) m2015n2015.
120. ITopatiTe y BUIVIALL cTeleHsA 3 OCHOBOIO ab:

1) (l5b5' 2) a3b3. 3) a18b18. 4) (12016b2016.

iE 121. 3anumnrite 700yTOK y BUTJIAAL CTEIIeHd:

1) a*p?; 2) 49a%x?;  3) 0,001a%p3;  4) —8p3;

1 64
5) —32a°b%;,  6) —a™b'c’; 7)) — 3y 8) ——— p3¢.
) ) ) g7 %Y ) o5 P4

122, 3uaiifiTh Take 3HAUYEHHS X, IPU AKOMY PiBHICTH € IIpPaBUJIb-
HOIO:

1)35,32=35+x. 2)27,28=21+x.

3) 4% - 45 = 48, 4) 98 : 9% =95,
123. 3amiHiTh 3ipouKy cTeleHeM 3 OCHOBOIO 4 TaK, IO0 PiBHIiCTHL
cTaJjia TOTOKHICTIO!

Da2-%=4d"; 2a® - %=a% 3)a* % -a"=a
124. 3aminiTs 3ipouky cremenem 3 ocHoBoio b (b # 0) Tak, 100
PiBHICTH cTaJia TOTOXKHICTIO:

1) b7 : % = b3 2) % : b° =b%

L w-b3=b"; 4 w:b”- bt =0l
125. 3uaiigiTh Take 3HaUEHHS X, IPU SAKOMY € IPABUJILHOIO PiB-
HiCTB:

1)1,8°:1,8=1,8%%  2)19*:197=19%  3)4!2:4%*=4",

126. ITomaiiTe Bupas:

1) 87; (163)° y Bursai cTeneHs 3 OCHOBOIO 2;
2) 253; 6257 y BUTIAAL cTemeHs 3 OCHOBOIO 5.
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127. TlomatiTe BuUpas:
1) 97; (813)° y BUIIALL CTEIeHA 3 OCHOBOIO 3;

2) 100%; 1000° y Burnazi cremnens 3 ocHosoio 10.
128. O6uuciiTh, BUKOPUCTOBYIOUM BJIACTUBOCTI CTEIIEHiB:
125° .57 5 10010’
5°.25 10°-1000

1) 256 : 2% 2)243:3*-9; 3)

129. IlogmaiiTe y BUIIALL cTeneHsa (n — HaTypaJbHE UHCJIO):

1) x°x%; 2)x®:x", n<8;
3) x": (28 x%, n > 1T, 4) x2n : x" - x3r
5) (x")?)% 6) (—x*)2".
130. 3HaigiTh 3HaUEHHA BUPA3Y:
2
1) 5% - 23, 2) Gj .20%;,  3)0,2'3 - 53
7 6 8
1 1 2
4) (1,5) -[1=|; 5)0,57- 285 6 [1-) (—j .
) (1,5) [ 3j ) ) p 3

131. O0uncIiTh:

5 9 10 9
onar- oft] ses o] (3 ons (3.

132. 3HaligiTh 3HaueHHs BUPa3y, BUKOPHCTOBYIOUM BJIACTHBOCTI
CTeIleHiB:

1 9 5 8" 3 27% . 9" . 25" 125"

) 3_7, ) 4_8’ ) 813 ’ ) 57
i:i 133. 3HalifiTh 3HAUEHHA BUPA3Y:

1 5.7 5 2!7.3% 36" 27

) 357 ) o ) g1z _gio’ 18%"
134. O6uncaiTh:

1) 79 .498 ) 2) 612 ) 3) 28 .57 ) ﬁ

343% 210 . g1’ 100° 245"

135. IlopiBHANTe BUpasu:

1) 61365 2)10%°1 20 3) 541 267; 4) 23000 ; 32000
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|
.ﬁiﬁ‘ BRpaBu AAS MOBTOPEHHS

o =
iﬂ 136. CopocTits Bupas:
1) 5,2 - 6a; 2) —4,5b - 8; 3) —5x - (-12);

2 3 1 2
4Hh=m-=k B)1l-x-|-1Zy|; 6)-1,8a " (-b) - bec.
V3™, )3x[ 7yj ) ~1,8a - (-b) - 5¢

iE 137. BapricTh mesakoro ToBapy cranoBusa 80 rpH. CmouaTky ii
sHu3uan Ha 15 %, a norim migsuimuian Ha 10 %. 3HAUIITH:

1) BapTicThb TOBapy IIicJiA 3HUIKEHHST;

2) BapTicTh TOBAPY IiCJS WiABUIIEHHS;

3) AK caMe i Ha CKiJIbKU I'PUBEHb 3MiHUJACA BapTiCTh TOBapPY;
4) K caMe i Ha CKiJIBKM BiJICOTKiB 3MiHMJIacs BapTiCTh TOBapy.

138. Hexait a + b =5 i ¢ = —2. 3HalifiTh 3HAUEHHS BUPA3Y:
Da+b-c; 2a-20+b 322 ge@+b - 40,
c
. 1 . . .
139. Cmpocrite Bupas 1,7(15a - 4bj -1,5(1,2b —a) i sHaiigiTe

ioro sHaueHHs, AKII0 a = 5; b =—10.

@ LLikaBi 30Aa4i AAS YHHIB HEA€AQHUX ﬁ

140. [Taso I’ATH PiBHUX AOJATHUX UUCEJ, AKi MOKHA PO30OUTHU Ha
IBi rpymu Tak, o0 CyMH YmHCeJl V KOXKHili 3 rpym OyJau OomHaKO-
BuMmu. CKiZbKOMa crocobamMu e MOKHa 3poouTu?

OTHOYJIEH. CTAHIAPTHHI BATJIS]L
° OMHOYJEHA

Posrisumemo Bupasu 7; —1—81; a’; —b; T°m; 4a? ‘(-5)ac.

Ile — umcaa, sminui, ix cremeni i moOyTku. Taki Bupasu Has3u-
BalOTh O0OHOUEHAMU.

, lini Bupasm — umcaa, 3MiHHI, iX cremeni i 7O6yTku — Ha-
3MBAIOTH 0OHOUAEHAMU.

31



PO3AIIT 1

Bupasu a + b%; ¢® — 5m; 0,94 : m He € OgHOUIEHAMHU, OCKIIBKY
MicTATE Ail qomaBaHHS, BifHIMaHHSA, JiJIeHHA.

Crpocrumo oxaowreH 4a? + (—5)ac, BUKOPUCTABIIY [I€PECTABHY
i CIOJTyYHY BJIACTUBOCTI MHOXKEHHS:

4a? - (-5)ac =4 - (-5)a’ac = —20ad3c.
3piBmu oxHousNeH 4a? - (—5)ac mo Buraany —20adc, KaKyTh, 110
3BeJsu 1oro 0o cmandapmnozo 6uzasdy.

. Ikmo oxHOulIeH € MOOYTKOM, IIO Ma€ OJMH YHCIOBHM
MHOKHHEK, AKHH 3allMCAHMM Ha Iepuomy micii, a iHmmi
MHOKHHKH € CTeIeHAMH Pi3HUX 3MiHHHMX, TO TAKHMH OJXHO-
YJeH HA3HUBAIOTh O0OHOYUNEHOM cmandapmuozo euzaady.

o omHOUYNEHIB CTAHAAPTHOTO BUTJIALY HAJIEKaTh i TaKi oqHO-
unenu, gk 5; —9; b; —bS.

OueBUAHO, IO MO CTAHZAPTHOIO BUIVISAY MOYKHA 3BECTH OYIb-
AKUN OJHOYJIEH.

YucaoBUi MHOMKHUK ONHOUJIEHA, 3aIlIMCAHOIO B CTAHIAPTHOMY
BUIVIAMAL, HA3UBAIOTh Koe@iyienmom IH0ro ofHOUJIeHA.

Hampukaaz, xoedimierrom oxgaounrena —20a3c e uncao —20, a
.. 7 o 7
Koe(imieHToM OmHOUIEHA — b” — UMCIIO —.
1

KoedinienTom ogmounena c2d € 1, ockinmeku c2d = 1 - c%d, a
koedinienTom ogHounena —p’ e —1, ockineku —p? = —1 - p’. Tob6TO
3aMicTb KoedimienTa —1 3anucyroTh JUIIe 3HAK MiHyC, a Koediiri-
€HT, III0 AOpiBHIOE 1, B3araji He 3aIHCYIOTh.

I8 KOMKHOTO 00HOUIeHa MOYKHA BKA3aTHU (1020 CMeniHb.

. Cmenenem o0HOUNeHa HA3HBAIOTh CyMy IIOKa3HHKIB cTe-
IeHiB ycix 3MiHHMX, AKi BiH MicTuTh. K0 OTHOUIIEH He
MicTuTh 3MiHHMX (TOOTO € YHCJIOM), TO BBAKAIOTh, IO
HOro cTemiHb TIOPiBHIOE HYJIIO.

Hanpuxiaz, ogaouser 4a?b’c® — opHOUIEH BAHAALIATOrO CTE-
meHs1, ocKiipKu 2 + 7 + 3 = 12; m™n — ogHOUIEH BOCHMOTO CTere-
Hsi, ocKimbku 7 + 1 = 8; —5a* — ogmousen YEeTBEPTOr'O CTEIeH;

5m — omgHouJIeH mepioro crenens. OxHousaeH —7 He MICTHUTH 3MiH-
HUX, TOMY € OJHOYJIEHOM HYJILOBOT'O CTEIIeHS.

//" SIkuit BUpa3 Ha3MBAIOTH ofHOWIeHOM? D SKuit BUrIAnm of-
©/ HouJeHa HA3WBAIOTH CTaHAAPTHHM Buriaazom? P Hasermits
OPUKJAaA ONHOUJIEHA CTAaHJAaPTHOTO BUTJISAY Ta HAa3BiThb
itoro xKoedimienr. P Illo HA3UBAIOTH CTeIeHeM OJHOUJIeHa?
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iﬁ 141. (Vcno) ki 3 BupasiB € ogHOUIEHAMU:

1) 3,7x%y; 2) —0,13mpk; 3) x2 - 5;
4)d-(0,7); 5)x3xt; 6) (—% p+ 9) m;
7) a — b; 8) t1! : 13; 9) 4(x + )"
10) —g; 11) -0,7; 12) 0?

142. (Vcro) HasBiTh OgHOUJIEHN CTAHIAPTHOIO BUMNIALY Ta IX Koe-
dimienTn:

1) 4xy; 2) —5aba;  3) Tm?nm?3n; 4) —a"b®;

5)0,3p - 3m;  6) —2abc;  7) a’b’; 8) 14.
143. ki 3 BupasiB € omuouseHamu? Cepen OJHOUJIEHIB YKaXKIThH
Ti, IKi 3aNMCaHO y CTAHIAPTHOMY BUTJIAIi:

1) 5m - 2p; 2) —8a’b; 3) x?+x+1;

4) m- mk - 5; 5)(%;7—1)8; 6) —a?;
7 17 + a; 8) —129; 9) '8,
10) 2(a — b)%; 11) 1 : ¢c; 12) —abcd.

E 144. 3BefiTh OZHOUYJEH IO CTAHIAPTHOI'O BUIVIALY, YKaMXKITH
moro Koe(diIieHT i cTeminb:

1) 7aa3a; 2)8-a-0,1m - 2p;
3) 5¢ - (—4at); 4) —1% m* - 12m?p;
5) —5a® - 0,2am’ - (-10m);  6) t* - (-p)" - t.

145. 3BemiTh OJHOUJIEH OO0 CTAHZAPTHOI'O BUIVIANY, BKa’KiTh Iioro
KoedilrieHT i cTenminb:

1) -Tm?b - 8mb?; 2) 5m - 2a - (-3b);

3) —7a - (-5a?); 4) —-2,2a? - %aSp;

5) —a - (=0,2a%p) - (-0,3p*); 6) ¢® - (~a) - (~c*a) - a”.
146. 3HalgiTE 3HAUEHHS OJHOYJICHA:

1) 3,542, akmo a =4; 0,1;

2) —4m?3, axmo m =0; —1;

3) 10xy, axmo x = 1,4, y =—5;

4) —0,01a%c, axmo a =5, ¢ = 2.
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147. O6uncIIiTL 3HAUEHHA OJHOYJIeHAa:
1) 1,642, sxmpo a = —5; 0; —1;
2) 5b%c, axmo b=0,2i¢=0,1;b=-0,41ic =2.

148. 3amoBHITH TAOJIUIIIO B 3OIIMUTI:

a 25 -2|-15|-1|-05[0|05|1]|15]| 2 | 2,5
4a2

_2a2

iE 149. 3uaingiTe:
1) sHaueHHA X, IPU AKOMY 3HaueHHA oxHousgeHa —0,8x mopis-
uoe 0; 1; —1; 12;
2) 3HaAUYeHHA a i b, Ipu IKUX 3HAUYEHHS OofHOUJIeHa 15ab mopis-
uroe 10; —60; O.

150. 3uaigiTe:
1) 3HaueHHA a, IpU AKOMY 3HaueHHs oxHousgeHa —0,6a mopiB-
mroe 0; —3; 12; —300;
2) mapy 3HauYeHb X i y, Opu AKUX 3HAUEHHA OfHOUJeHa 12xy
mopiBuioe 15; —120; 0.

151. (Ycno) Yu € mpaBUJIbHUM TBepAsKeHHA? Y pasi mo3uTuBHOI
BigmoBimi oGrpyHTyiiTe ii; AKIIMO BiAIIOBiAh HeraTWMBHA — HaABEIiTh
IPUKJIAM, III0 CIIPOCTOBYE TBEPAKEHHSI.

1) Oguouner Tm? mnpu Oyob-IKMX SHAUEHHAX m HaOyBae
MONATHUX 3HAUEHD;

1 4
2) omHOUJIeH E p- npu OyIb-IKUX B3HAUEHHAX p HaOyBae

HeBiI’€eMHUX 3HAUEHD;

3) omHOUYJIEH -1242 npu Oynb-AKMX B3HAUEHHAX a HabyBae
Bir’eMHUX 3HAUEHD;

4) omHOUYJIEH 8b® mpu Gynb-aKUX 3HAUEHHAX b HaOyBae AOAAT-
HUX 3HAUYEHb.

152. 3HaiigiTs 00’eM IPAMOKYTHOTO IapaJjieselinea, BUCOTA TKO-
O MOPiBHIOE X CM, IIIMPUHA y 3 pasu OijgbIlla 3a BHUCOTY, a JTOBXKIU-
Ha y 2 pasu OiJbIlla 3a MINPUHY.

153. IIIupuHa ITPAMOKYTHHKA JOPiBHIOE b IM, a JOBXKMHA BTPUUIL
OinpIra 3a IMMUPUHY. SHAUAITH IJIOIY NPAMOKYTHHUKA.

34



Llini Bupasmn

J
,ﬁ%‘ BApGBM AAS MTOBTOPEHHS

o =

E 154. PoskpuiiTe IyKKH1 i COpPOCTITH BUpas:
1) 3(12x — 5) + 4x; 2) Ma—1) — 7a + 13;
3) 4,2(x — y) + 3,5(x + y); 4) 12 - 5(1 — x) — bx.

iE 155. Cepen Bupasis 3(y — x), —3(x — y), -3x — 3y, —3x + 3y
3HAUIITH Ti, [0 TOTOYKHO PiBHi Bupasdy 3y — 3x.

@ LLikaBi 3aAa4i AAS y4HIB HEA€AQHMX ﬁ

156. 3adaua Cmengopdcvrozo yuieepcumemy. 11106 mporymepy-
BaTH BCi CTOPiHKM KHUIKKHU, ApyKap Bukopuctas 1890 mudp.
CKiJIbKY CTOPIiHOK y ITili KHUMKILi?

MHOKEHHSA OJHOYJIEHIB.
° MIAHECEHHS OJHOYJEHIB 0 CTENEHS

ITixg wac mHOMCEeHHA 00HOUNEHI8 BUKOPHUCTOBYIOTh BJIACTHUBOCTI mil
MHOXKEHHS Ta IPaBUJIO MHOYKEHHS CTENeHiB 3 OMHAKOBIMI OCHOBAMII.

Ilpurnan 1. HepemuoxuTtu oguounenu —3x°y" i bx?y.
PosB ss3amumuas. —3x3y7 . 5x2y =(-3 - 5)(x3x2)(y7y) =
= —15x%8.

HoOyTKOM OyIb-IKMX OJHOUYJIEHIB € OJHOUYJIEH, AKUU 3a3BUUA
MOJAaI0Th y CTAHAAPTHOMY BUTJIAMLI. AHAJIOTiYHO M0 mpukjgany 1
MOXKHA MHOKUTHU TPHU i OiJIbIIle OHOYJIEHIB.

ITig uac nioneceHHs o00HOUJNeHa 00 cmeneHss BUKOPHUCTOBYIOTH
BJIACTUBOCTi CTeIleHiB.

Ilpurnan 2. Ilitaectu ogHouseH: 1) —2x2y o Ky0a;

2) —p"m? [0 ueTBEPTOro CTEIeHH.

Pos® asamua 1) (2x%)3 =(2)>3x?3y% = —8x%3
2) (-p'm?* = D (P (m>* = p**m?®.

PesysnbraTroM migHeceHHsA OgHOYJIEHA OO CTEIeHs € OIHOUJIeH,
AKUN 3a3BUYall 3alINCYIOTh V CTAHIAPTHOMY BUTJIAMII.

Posriiauemo 111e mexijsibka mpUKJIamiB.

3
IIpurnaan 3. CIpocTUTH BUpas (—gxy5j ~18x5y.

35



PO3LIN 1
2 ;Y 2’
Poss asanmnasa. (—gxysj 18x%y = (—gj x3(y°)? 182y =

8 3.5 15 1 5 16
=|-——-18 |- (x°x°)- =-b5—x .
[ o7 j ( )-(y°y) 3X Y

Ilpuxnan 4. Iogatu oxHoumen 16m8pl® y surnazi xsagpara
OHOYJIEHA CTAHAAPTHOTO BUTJIALY.

Po3 5B a3an#ua Ockinsku 16 = 42, m8 = (m*?, pl° = (p°)?,
TO 16m8p10 = 42 . (m4)2 . (p5)2 — (4m4p5)2.

y Z SAki mpaBuia Ta BJIACTHBOCTI BUKOPHCTOBYIOTH IIPU MHO-

5/ "KeHHI OJHOUJIEHiB; IiJHeCeHHI OJHOYJIEHA N0 CTeleHA?

i—ﬂ 157. (Ycro) TlepeMHOKTE OHOUJIEHU:
1)2aidm; 2)-bi3c; 3)Ta?i-bb; 4) 2x%i-y2

@ 158. BukoHaiiTe MHOMXEHHSI OSHOYJIEHIB:

1) 1,5x - 12y; 2) —p? - 9P
3 7 2 3
3)8a-| ——a' |; 4) ——a-(-12ab°);
) ( 2 j ) 3 ( )
5) 0,7mn? - (-m"'n3); 6) —0,2m™p° - (-4m*p);

7) —0,6ab’c® - 0,5a 3bc”;  8) %mnz -[—%mj~§n7.

159. 3uaiigiTe 1O0OYTOK OSHOUJIEHiB:

1) 20a - (-0,5b); 2) —a? - (-3a"b);
1 3 3 3 10 2.5

3)5b-| —=b" |- 2c; 4) —xy° - —x"y°;

) ( 5 j )5 v

3 9 5 3 7 1 5, 2 3 1 3
5) —ab” -| ——a” |-2b'; 6) ——m°p-—m°p-—mp°.
)5 ( 5 j ) g M P gmp - mp

160. IlepeMHOKTE OJHOUJIEHI:
1) -13x%y i 12xy3; 2) 0,8mn® i 50m?n;

3) —%abz; 15a2p i —% pb*;  4) 20xy?; —0,1x%y i 0,2x%y%.

161. Buaiixite aBa pisHuX samucu ogHouwgeHa —12m?n® y Burmsani
ITOOYTKY OBOX OJHOUJIEHIB CTAHAAPTHOTO BUIJIAMIY.
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162. Buaiinits xBa pisHux sanucu oxHouwreHa 18m?n’ y Burmsnmi
IOOYTKY:

1) 1BOX OZHOUJIEHIB CTAHZAPTHOTO BUTJIALY;

2) TPHOX ONHOYJIEHIB CTaHIAPTHOI'O BUTJIALY.

163. (Ycno) IligHeciTh OgHOUJIEH [0 CTEIeHS:
1) (-mn??; 2) (2a°b)%; 3) (m’b?)Y 4 (—a®b¥).

164. IligaeciTh 10 KBagpaTa OSHOUJIEH:
1) 3a; 2) 2b%; 3) —4a%v’;
4) -0,1p%*; 5) —%m5; 6) gpﬁms.

165. ITinueciTs mo KybOa OTHOUJIEH:

1) 2p; 2) Tm?; 3) —3a3b?;
4) -0,1a"v?%; 5) i p; 6) —%mn4.

166. BukonaliTe ImigHeCeHHSA IO CTEIIeHS:
D) (~xy®)?; 2) (7a%bcdy?;  3) (PPmigd)

4) (2a’0)%;  5) (% pie® T 5 6) (~c°m'%a®)’.

167. TlomaiiTe y BUIVIAAL OAHOUYJIEHA CTAHJAPTHOIO BUIIALY:
1) (-5%)% 2) [%p‘* T; 3) (-0,2a%b%%;
4) (-ab’c®); 5) (-10a''b)’;  6) (a®c")".

iE 168. IlomatiTe BUpAas:

1) %xﬁ; 0,25m5p10; 121a'8b2c* y Burnani xsagpara ogHOUIEHA;

2) 0,001a°; —125p3b!2; 2—87c6m15a21 y BUIVIALL Ky0a OJHOYJIEHA.

169. fAxuii ogHOUJIEH CTAaHIAPTHOI'O BUIVIAAY Tpeba 3amucaTu B
Iy:KKax 3aMicTh IIPOIYCKiB, 1100 ofeps;KaTy MPaBUJIbHY PiBHICTH:

1 (.. ) =4m5; 2) (... )* =0,36p%¢"";
3)(...)%=-8¢c% 4) (... )®> =1000c5m'?;
5) (... )* = 16a%%; 6) (... )° =c'5p*?
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170. Axuii ogHOUJIEH CTAaHZAPTHOI'O BUIJIAAY IIOTPiOHO 3amucaTu
3aMicThb 3ipouKu, 1100 oJepKaTH IIPABUJILHY PiBHICTb:

1) % - 4m®n = 12m"'n'?; 2) 5ab - % =a®b";
3) % + (-2m?p) = 24m3p?; 4) % - (-9a%b) = a®b;
5) bm2a® - « = —-5m2a?, 6) 4m?n - % =—%m2 89

171. fAxkuii ogHOUJIEH CTAHAAPTHOT'O BUIVIAAY Tpeba sammcaTy 3a-
MicTh 3ipouKwu, 1100 OfepsKaTH IPaBUJIbHY PiBHICTH:

1) % - 3m?n3 = 15m3n8; 2) —Tp%x3 « % = 21p2xY;
3) % - (-3a°b°) = a®'%; 4) 12p°m - % = —%p:’)m?
172. CupocTiTh Bupas:
1) 15m? - 4m?)?; 2) —0,5m® - (2m3)%;
31,4\4 1 3 2 4 ¥ 5
3) (-3a°b*)* - | ——ab® |; 4)| ——ac -18a’c.
81 3

173. TlogatiTe y BUIVISAAi OJHOUYJIEHA CTAHIAPTHOTO BUTVISALY:

1) 6a® - (2a%)%; 2) —0,8a* - (5a7)3;
1 4 :
3) (-2b%a")* -[—ga?’bj; 4) (—gmn‘Lj -25m*n.

174. TlopmatiTe BUpas3 y BUIMIALL HOOYyTKY umcia 5 i KBaapara aes-
KOro BUpAa3y:

1) 5a*v?; 2) 20c*d?m5; 3)%;)12.

175. 3anuIriTe BUpas3 y BUTJSAAI OJHOUJEHA CTAHAAPTHOTO BUTJISA-
ay:

1) (8ab®)? - (0,5a°b)3; 2) [%m2n8 T (~4m™)?;

3) —(-m2n®)* - (Tm3n)%;  4) (-0,2x3¢")° - (10xc3)°.
176. CpocTiTh BUpas:

1) (10m?n)? - (3mn?3; 2) (—%ab3 T -(4a®)?;

3) ~Ba’m??® - (-a’m)*; 4 (-5xy%)* - (0,2x%)".
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177. IlomatfiTe OmHOUJEH Yy BUIVISAAL JOOYTKY OBOX OJHOUYJIEHIB,
OIIH 3 AKUX JopiBHIOE —4ab?:

1) 8a%b?; 2) —%ab‘*; 3) —7,8a%b% 4) 1%a3b2.

178. TlomaiiTe OmHOUJIEH y BUIVISAAL HOOYTKY OBOX OJHOUJIEHIiB,
OIVH 3 IKUX JOPiBHIOE 3mn?:

1) 12m?n?; 2) —imrﬁ; 3) —6,9mn%; 4) 1%m8n2.

' ) 179. 3anumirts y BUIMIAAL OAHOYIEHA CTAHJAPTHOI'O BUIJIALY
(n — HaTypaJibHE YUCJIO):

1) (—0,2a’”5 bn+2) . (0,5(1”721)'”3), n>2;
2) (2a2nb5)3 . (_3a3b3n)2;

3) (a2b3)n . (a2nb)3 . (a2b3n)5;

4) (x2n71y3n + 1)2 . (x3n71y2n+1)3.

180. Bimomo, mio 3ab? = 7. BHaHAITL 3HAUEHHS BUPA3Y:
1) ab?;  2) 5ab% 3) —9a%v*; 4) 27a305.

181. Bimomo, 110 5xy2 =9. 3uaiifiTh 3HAUEHHA BUPA3Y:
) xy%  2) Tay® 3) —25x%yh; 4) 125235,

]
ﬁ%‘ BrpaBum AAS MOBTOPEHHS

ot -

@ 182. ]l mepeBe3seHHA ITKOJAPIB [0 JITHBOTO 03J0POBYOTO
Tabopy BHKOpPHCTAJIH 3 MiKpoaBToOycu wmapku «['azeinb» Ta
2 mikpoaBToOycu mapku «Borman». ¥ rKoxkHiit «['asesi» posmicTu-
Jlocd IO X Y4YHiB, a y KoxkHOMY «Borgani» — nmo y yuHniB. CKinbrku
BCHOT'0 YUHiB pubyJio A0 TabOpPy Ha BiAIIOYMHOK BKasaHUM TPaHC-
nopromM? 3amUNIiTh BiATIOBiAh y BUIVIAAI BUpasy i 3HAWIITL HoOTo0
3HauUeHHd, AKmo x = 20; y = 22.

iﬁ 183. 3aMiHiTH 3ipoUKy TakKMM BHpPasoM, 1100 piBHICTL cTaJa

TOTOKHICTIO:
D (% %= =b"% 2) m?? -+ =-m',
@ -a?:x=a Hnb-n-n?=x-(nd.
— n+l mn+2
' ) 184. OGuuciTh 3HAYEHHS BUPa3y T’ Ie n — HaTypaJb-
HE€ YucCJIo.
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. PO34T 1
@‘ LLikaBi 30AQ4i AAS YHHIB HEA€AQHUX ﬁ

185. Budammi ykpainyi. 3anuiliTe IO TOPU3OHTAJIAX IIPi3BHUIIA
BUIATHUX YKpPaiHIiB (3a mOTpeOu BUKOPHUCTANTE HOAATKOBY JIiTe-
parypy Ta IaTepHeT) Ta mpoumTalTe y BUIIJIEHOMY CTOBOUYUKY
onHe 3 (PyHIAMEHTAJbHUX TOHATH MaTeMaTUKH, 3 AKUM BU O3HA-
foMuTeca B HACTYITHOMY PO3IiJi.

1 | ]

ERIE

6

7 HEEEEN

1. BumatHuit nuCbMEeHHUK, II0ET, YUEHUH, IIyOJIiI[UCT.

2. Ilepmmuii pe3ueHT He3aJeKHOI YKpaiHu.

3. BumarHuii moet i Xyno:KHUK, JiTepaTypHa CIaAIlHa STKOTO
BBa’sKaeThCA OCHOBOIO YKPAIHCHKOI JiTepaTypu Ta cydacHOI yKpa-
1HCBKOI MOBH.

4. Opguu 3 HaWBimOMIiMIUX y CBiTi aBiaKOHCTPYKTOPiB.

5. Bumgarua axkTpuca, AKa IepIIol B YKpaiHi 3mo0ysa 3BaHHS
Hapopgnoi aprtuctku Yrpaiuncbkoi PCP.

6. Bugaruuii ¢pyrbosict i Tperep, BoJiogap «30JIOTOrO M’auax
AK Hakpammui @yroosaict €spomnu 1975 poky.

7. ABTop «EHeigm» — mepIIoro TBOpPy HOBOI YKpaiHCBKOI JiiTe-
paTypu, HaIMCAHOI'O HAPOAHOI MOBOIO, OAUWH i3 3aCHOBHUKIB HO-
BOi yKpaiHChbKOI gApamaryprii.

Homawnsa camocmiiina po6oma N¢ 1

Koxxne saBmanuHa mae mo yormpu BapianTu Biamosizeit (A-T),
cepes IKWX JUIle onnH € npaBuiabHM. O0epiTh BapiaHT IpaBUIIb-
HOI BimmoBini.

Tﬂ 1. fxwuit 3 BupasiB TOTOKHO piBHUH Bupady b + b + b + b?
b

A) b B) 4 + b; B) 4b; I) T

2. fIxkuit 3 BupasiB € ogHOUIEHOM?

Tx
A) Tx — y; B) Tx + y; B) 7; T) 7xy.
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3.a%:d%=..

A) a?; B) a?; B) a; I) 1.
P4 2°=..

A) 8; B) -8; B) —6; T) 6.

5. 3anuIriTe y BUIVIAAi BUpasy KBajapar cyMu uucea m i 3a.

A) (m - 3a)%; B)ym?+ Ba)?;, B)(@m+3a)?% T)(m-3a)?
6. O6unciTs 3HaYeHHsS BUpasy 2,5a%, AKIo a = —4.

A) —40; B) 40; B) 100; I') -100.

iE 7. Ilpu AxomMy 3HaueHHi a 3HaUeHHA BupasiB ba +6 i —a + 7
piBHI Mixk co60r0?

A) 6; b) —%; B) %; I') a — 6ynb-aAKe 4dmcJIo.

18
8. O6uucairs W .

A) 3; B) 9; B) 2T; I 1.
2 3
9. (4mp3) -(O,5m7p) =..
A) %m23p9; B) 2m®p*; B) 2m23p?%; I) 2m'2p.
c! 10. fIxoro wmalibinpIIOro 3HAUEHHsS MOJXKe HaOyBaTu BHUpPAa3
1-(a-3*
A) 1; Bb) —1; B) -3; I) -8.

11. dxe i3 yncen 2300; 3200, 7100, 9550 ¢ HaiiGiABITIM?
A) 2300; B) 3200; B) 7100; 11) 2550.
12. BHaiiniTe sHauenHa Bupasy 8x2yt, axmo 2xy? = —5.

A) 25; B) —50; B) 50; I') 100.

SABIJAHHA NJId ITEPEBIPKU SBHAHb IO § 1 —§ 6

J 1. Yu € TOTOKHO PiBHMMM BHPASH:

1) 3b + 4b i Tb; 2Qa+a+aiad
3)m+ 2ai2a+ m; 4) 3(x — 2)i 3x — 2?
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2. ITogatiTe y BUTVIALL CTEIIeHS JOOYTOK:
1)4 -4 - 4;
2)-3:(3) (3" 3 3.

3. Burkonaiire mii:

1) x%x; 2) x7 1 x2.
iﬁ 4. 3HalifiTh 3HAUEHHA BUPAa3Yy:
1) 0,4 - (-5)% 2) 25 — 43 4+ (-1)°.
5. IlogaiiTe y BUIIAAl CTelleHs BUpPAas3:
1) (m?)* - m; 2) @7 : (@%*.
6. 3amuIiTe BUpas3 y BUIVISAL OJHOUYJIEHA CTAHIAPTHOI'O BUTJIALY:

3
1
1) —0,3m2np®- 4mn?p";  2) (—§p7aJ .

iE 7. CupocriTs Bupas:
4
1) 0,24% - (-10ab%)s 2)[-im2n3j Ay,
8. lloBexniTh TOoTOXKHICTE: 2(a + b — ¢) + 3(a — ¢) — 2b =5(a — ¢).
i:i 9. IlopiBusiiTe Bupasu:
1) 521 25%  2) 2304 320,

Ilodamkosi enpasu

—
W 10. [losezirTs, 0 cyMa TPbOX NOCTiJOBHUX HETAPHUX HATY-
pajJbHUX YUCeJ TiJIUThCS Ha 3.

11. fAxoro HaMEHIIIOTO 3HAUEHHS MOKe HAOyBaTU BHUPAas3:
Dm*-12; 2)@+2)8%+7?

12. Bigomo, mo 4m2n = 9. BHaiigiTh 3HAYEHHA BUPABY:
1) 12m?n; 2) 4m*n®.
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3 icTopii MaTemaTu4HOro oniMmniagHoro
pyxy YkpaiHu

MaTtemaTnyHi 3maraHHs € JOCUTb NOMYNSPHUMU cepen, LWKoNspiB Ykpa-
iHn. Lle n iHamBigyanbHi 3MaraHHa — matemaTtuyHa onimniaga, i kKomaHa-
Hi — TYPHIp IOHMX MaTemaTtukiB abo maremaTtuyHi 60i. Yyactb y Lux 3ma-
raHHAX Hagae MOXMIMBICTb LUKOMsipaM JOMNYyYUTUCS 0 NPEKPACHONO CBITY
LikaBuX i HeCTaHOAPTHUX 3adad, NEePEBIPUTU CBOI 3HAHHSA 3 MaTeMaTuKy,
MoBipMTK Yy BNacHi cunu abo BigHanTX B COBi XNCT 40 MaTeMaTUKK.

BceeykpaiHcbKa yuHIBCBKa oJriMIriaza 3

MaTeMaTUKU IIPOXOAUTH IIOPIYHO B YOTHUPU
eranu. Ilepmuii — 1ie IIKiJBHI osiMmmiamm,
Ipyruii — parioHHi ¥ MichKi (myia micT 00-
JIACHOTO MiAMOPSAIKYBaHHA), TpeTiii — 00- -
JacHi omimmiagu, omimmiagum mict Kuesa i z =
CeBacromosisi Ta ABToHOMHOI PecmyOmikmu <% ;502\ > «ET
Kpuwm. YerBepTuii — Iie 3aKJIOYHUN €Tall, nl=x
AKUU 3 IPU3EPiB TPETHOTO eTalry BU3HAUAE "Q:-MH 4 200
nepeMoXKIiB  BceykpaiHChKOI oJimMmiaznm.
Came 3a miCcyMKaMy 4eTBEPTOrO €TAIly CKJIANAETHCA IEPETiK KaHIu-
IaTiB 0o CKJIamy KoMaHAu YKpainu 1A ydacti B MiskHapomHii mare-
maTuuHii oximmiani. I1{o6 yBifiT! [0 KOMaHIM, IEPEMOSKII YUeTBEPTOTO
erarry 6epyTh y4acTb y BiZ0ipKOBO-TPeHYBAJIBHUX 300pax, 3a IMifCyM-
KaMu AKUX i hOPMYyeThCsS ocTaTOUHUM cKaan KoMauau. IILopoKy Kinb-
KicTb mpeacTaBHUKIB YKpaimm Ha MikHaponHiii omiMiiami BusHau4a-
€ThbCS 3aJIE’KHO Bifm ii peliTwHTy cepen iHmmx Kpain-yuacuwmiib. I1o
BUIIUN PENTHHT, TO OiJbIlle YYaCHUWKIB yBiMimyThb A0 KoMaHAu. Peii-
TUHT KOMAaHIY 3JIEKUThH Bil pe3yabTaTiB ii BucTymy Ha MikHapomHii
oJiMmiangi, MPUUOMY Ha PEUTHUHT BILIMBAE Ta KiTbKiCTh OasiB, AKY BU-
6oposIM YUYaCHWKY 3a BCi PO3B’A3aHi Ha oiMITiagi KOHKYPCHI 3amadi.

IcTopiss MmaremMaTHUHOro OJiMITiaHOTO PYyXy YKpaiHW po3mouaa-
ca 3 KuiBchbKux MaTematuuHux oJimmiaz. Ilepima B Ykpaiui osmimiri-
aga mpoiia B Kuesi B mpuminienni KuiBcbKoro mep:xaBHOTO YHi-
Bepcutery (HuHi KuiBcbkuii HamioHAIbHMEM yHiBepcuTeT imeni Tapa-
ca Illepuenka) y 1935 pormi 3 imimiatuBu BHAATHOTO YKPaiHCHKOTO
matematuka Mwuxaina IIunmmnoBuua KpaBuyka (1892-1942). Ha-
cTtynHOro poky B KuiBchbKiii omimmiani B3siau y4yacTb 1 yuHi iHIIMX
micT YKpainu. 3oxkpema, y 1936 porri cepen mepeMoKIliB oaiMITriagm
0yB xapKiBchbKuii gecatukraacHuk Onekciit IToropesos, skuii 3rogom
TIOB’sI3aB CBOI0 HAYKOBY AifAJbHICTHL 3 T'€OMETPi€io, CTaBIIIW BUAAT-
HUM reoMeTpoM, akagemMikoMm HarrionasnsHOl akameMmii HayK YKpaiHu
ta Pocilicbkoi akamemii HayK, aBTOPOM IIKiJIBHOTO MiAPYyYHWKA 3
reomeTpii, 3a AKUM KiJbKa JEeCATWJIITH YCIIIITHO HaBYAJUCSA U pa-
ISHCBKI ITKOJIAPI, ¥ YKPaiHCHKI IMKOIAPI micaa 3700y TTd YKpaiHoio
HesaJgekHoCcTi. ¥ Tomy K 1936 porri 6yJsio 3ammouyaTKOBAHO pParoOHHI
oJiMmiazy Ta MpoBemeHo ImepIity BeceyKpaiHChKY oiMmiamy.

ol MITLy,
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Y 1938 pori M.II. KpaBuyka 0yJ10 pelpecoBaHoO, aje Hebaimyxi
IO MaTeMaTUKN MOJIOJi BUEeHi 30eperyiv TPagUIliio IIOPiYHO IIPOBOAY-
i KuiBcbKy MaTeMaTuury omiMmmiany. ¥ 1942—1945 pp. mig gac Be-
aukoi BiTunsHsHOI BifiHM oJriMmiagym He IPOBOAWINCH, a IOTIM Ix
IIPOBEIEHHA TIOHOBMJIN. BasK/IMBY poJib ¥ IOHOBJIEeHHI KniBchbKoi Ma-
TeMaTUYHOI ogimmianu Bifgirpas Mukosaa MukosatioBuu Boroamo06os,
1[0 Ha TOM uyac OyB MoJioguM IIpodecopoM (Phi3MKO-MaTEMATHUHOIO
(uuHi MexaHiKO-MaTeMaTHUHM) PaKynabrery KUiBCHKOrO Jep:KaBHO-
To yHiBepcuTeTy. ¥ IiCASIBOEHHI pOoKuU A0 opraHisaliii KuiBchKkux ma-
TeMaTUYHNX OJIIMIIia[ IITKOJSAPiB 3a mpomoauiricro M.M. Boroito6osa
JoJIyumJIacsA BimoMwuii megaror Ta icropuk marematuku JIro6oB Muko-
gaiBHa I'pamianceka. Ha Toit uac yuni 7—10 kjaaciB, 1Mo miKaBuInCs
MaTeMaTHUKOI0, MaJIX MOYKJINBICTh IITOHEALTI BiABiAyBaTH MaTeMaTUd-
Hi rypTku npu KuiBcbKoMy ep:KaBHOMY YHiBEPCUTETI, OpTaHi3alliero
axux KepyBasa JI.M. I'pamianchbKa. 3aHATTA TyPTKa IPOBOAUIN CTY-
JeHTU MeXaHiKo-MaTeMaTHUYHOro (paxkyJbTeTy, SKi 3rogoM i ouosiu-
JI MaTeMaTUYHUH oxiMmiagumii pyx Ykpainu. Cepen aux A.B. Cko-
poxoxn, M.M. fInperxo, B.A. Bumencskuii, B.I. MuxaiiioBchbKuil Ta
igmmi. I'ypTriBmi Tpaguitiiino 6paau yuacts y KuiBCbKUX MaTeMaTHu-
HUX oJiMITiafax. 3a3HAYMUMO, III0 TOAI yuyacHUKamMu KHUiBCbKOI 0J1iM-
miagym MOTJIM CTATH AK IKoJApi KueBa, Tak i yuni 3 iHIIIMX MmicT
VYxpaiuu, 60 o 1961 poxy osimmiama mpoBoguiaacs jauiiie B Kuesi.
I auHi, 3a Tpaguilieo, y KniBcbKiit MaTeMaTUuHiH oiMImiagi MOMKYTH
OpaTu y4acThb yCi OXO0Ui IITKOJISpi.

VY 1961 porri oprarisaTopu MoCKOBCBKOI MaTeMaTUUYHOI OJIiMITi-
agy 3alpoOCHJIM OO0 YYacTi B Hill ITKOJAPIB 3 Pi3HMUX pecmyOJIik
roxgimuaporo CPCP. Tak BimOyJaca mepiiia MaTeMaTHYHA OJiMIIia-
Ia, VUaCHUKM AKOoi Oyyu 3 pisumx pecnybuaix CPCP, a oximmiamy
HasBau BcecorosdHoo. YUacTh y Hill B3AJIM U OpeICTaBHUKU Y Kpa-
iau. 1106 i mamasmi mopiuHO 3MaraTucs, HeobXigHO OysI0 Bimbmpa-
T CUJBHY KOMAHIYy YYaCHUKiB, 30MpalouYy TAJIAHOBUTUX IIIKOJISA-
piB mo pidHUX KyToukKax YKpainu. Ile saBmanHsa Morja BUPiIIUTU
PecnyOsikancbKa MaTeMaTHUYHA OJIiMITiaza, y AKill Maaud MiX co-
0010 3MaraTucs IMePeMOKI[i YKPAITHChKUX 00JaCHMX OJiMImiam, MicT
KueBa i CeBacrtomossa Ta ABToHOMHOI Pecmy06aiku Kpum, ToGTO
IIKOJApPi 8 ycix perioniB Ykpainu. Came 1961 pixk BBa'KatoTh po-
KOM 3acHyBaHHs Pecrny0/JikaHChKOI oJiMIiasy — 3aKJIIOYHOI'O eTa-
ny MaTeMaTHMUYHOI ojimmriaau B VYKpaiHi, AKWU#l cTaB IPOTOTUIOM
YeTBEPTOTO eTaly HUHINTHLOI BeceyKpalHChKOI YUHIBCHKOI OJiMITia-
au 3 marematuku. Omxe, v 1961 poii Pecny6imikancsbka oxiMmmiaga
3 MaTeMaTHKHN CTaJla OCBITAHCHLKOIO IOIi€I0 3arabHOIePKaBHOTO
sHaueHHsa. Came 3 ii mepeMoOJKITiB Hafadi i opmyBasacsa KoMaHIa
IOHUX MaTeMaTHuKiB njsa ydacTi y Bcecorosuux osimmiamax.

3HaUYHy pOJIb Yy BUABJIEHHI MaTeMaTUYHO 00JapoBaHOI yUHiB-
CBbKO1 MOJIOZII Ta 3aJIly4yeHHd ii o MaTeEMaTUUYHUX 3MaraHb y pPagdH-
cbKi uacu Bimirpasa Pecmy0aikaHchbka 3aouHa (hismKo-MaTeMaTHU-
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Ha mkosa (P3PMIID). 11 saHATTA KeMOHCTPYBAINCA IIOYETBEPTa O
16 roguui yKpaincbkuM TenebauenuaM. IIIKoaApi cayxaan Iikasi
JIeKIil IPOBIiZHUX MaTeMaTHUKiB, 03HAMOMJIIOBAJINCA i3 3aBIAHHS-
MU KOHTDPOJBLHUX POOIT, AKi Maysm po3B’s3aTu Ta HaZicJaTH IO
opraniszatopie P3®MIII Ha mepeBipKy, a TaKoXX Opaju yd4acTb y
3a0YHil osriMItiazi, 3aBJaHHA SKOI OTOJIONTYBaJIMCA B I[iff mporpami.
3a pesyJsbTaTaM¥ 3a0YHUX OJiMIiaZg i KOHTPOJIbHUX POOIT BUABIIA-
JI¥ MaTeMaTUYHO 00JapoBaHUX INMKOJAPIB YKpaiHu, 3asydanu ix
Io yuacti B ouHomy erami osmimmiagu P3®PMIIl, a BUDyCKHUKIB
IIKiJT — MO0 HaBYaHHA y IMPOBiIHUX BUINIaxX YKpaiHw, 30KpeMa i Ha
MexXaHiKo-MaTeMaTHYHOMY (akxyabTerTi KHIBCBKOTo mgep:KaBHOTO
yHiBepcuTeTry. HuHi 6arato BUeHHX CTapIIOro IOKOJJIHHS TEeILIO
Biarykyiorbea npo P3®MIII, Harosomyouu, 1110 camMe 3aBIAKH i
BOHMU 3aIliKaBUJINCA MaTeMATUKOIO Ta IPUHIILIN B HAYKY.

He ocranHiO posib y migBUINIEHHI ITiKABOCTI YUHIB A0 MaTeMaTH-
KM, 3aJyuyeHHsA 10 Iii OaraTorpaHHOTO CBiTy 3agau BimirpasaB i
mopiuHu# 36ipHUK HAYKOBO-TIOMYJAPHUX CTATeW MJId IITKOJIAPIB
«¥Y cBiTi MaTeMaTHKMW», 1[0 TIOYAB BUXOAUTHU ApykKoMm y 1968 porri.
Ceper aBTOpPiB MaTepiasiB 30ipHMKA OyJsiu i Bizomi mpodecopu mexa-
HiKO-MaTeMaTudyHOTo (harkyysabTeTy KuiBCHKOrO mep:KaBHOTO yHiBED-
CUTETy, i HOro CTyAeHTH I acmipaHTu. A B PemaKIIiliHy KOJIeTiio
30ipHmKa yBifimu Bimomi ykpaincbki marematurku A.I'. Koudopo-
By, M.{. JIamenxo, M.M. Sapenro, A.5. HoporoBieB Ta iHIIIi.
ITpodecop Kuicrroro mep:xaBHOro yHiBepcutery Mukosa HMocurmo-
BUY SIAPEHKO 0 OCTAHHIX CBOIX AHIB OYB BiAIIOBiZAIBHUM peqaKTo-
POM IIbOTO BUAAHHA. 30ipHUK «¥Y CBiTi MaTeMaTUKN» BUXOAUTDL APY-
KOM i HMHi, TpOXMW 3MiHUBIIIHN CBiii (hopMaT, aje He 3MiHUBIIIN CBOTO
3MicTy 1 MeTU: IOIIYJIAPU3YBATH MaTEMAaTUKY cepel IITKOJIAPiB.

Taxo:x M.J. fInperxo noxazn 30 pokis (zo 2004 p.) ouomoBaB Kypi
BceeykpalHCBbKOI YUHIBCHKOI OJIIMITIafy 3 MaTeMaTUKU, BKJIIOUAIOUN ©
1991 pik, Koam yuHIBCHKi MaTeMaTHUUHi OJiMImiaazy B YKpaiHi mociau
4yijibHe MicIle y CBIiTOBi¥ Meperki MaTeMaTUYHUX 3MaraHb ITKOJIAPIB.

Y 1992 pori HemepeciuHOO MOAi€I0 AT
YKPaiHCBKOr0 MATEeMaTUYHOrO OJIiMIIiaJHOTO
PYXy cTajia ydyacTh KOMaHAW YKpainu B Mix-

HapoaHili maremMatuuHii osaimmiaxi (MMO),

Xoua B Ieil piK 3a perjaMeHTOM BOHa MaJia

JIUIle cTaTyc cmocTepiraua. A 3 1993 poky

Vkpaina crae ogimitinum yyacHukoMm MikHa- Jlorotun MMO
pomHoi MarematwmuHoi oxaimmiagu. IIxoaspi

YKpainu TigHO IPeACTaBIAIOTh CBOIO KpaiHy, IOPOKY BUOOPIOIOUM
30JI0Ti, cpibHi Ta GpoH30Bi Memawi. 3aramom 3 1993 mo 2014 pik
Vkpaina nHa MikHapogHii MaremaTwuHi# osimmiazi BubGoposia
118 memaueii (31 somo0Ty, 50 cpibHUX Ta 37 OPOH30BMX) i Mae BUCO-
KU PEeATUHT 3-moMisK 125 KoMaHA-yYacHUIIh 3 iHITUX KpaiH CBiTy.
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MHOTOYJIEH. ITOIBHI YJEHHA
° MHOTOYJIEHA TA iX 3BEJEHHS.
CTEINIHL MHOTOYJEHA

Bupas Tx%y® — 5xy” + 9x° — 8 € cymoro oguounenin 7x2y3, —5xy”,
9x® i —8. Ileit BUpas HABHBAIOTH MHOZOYILEHOM.

. MHozo4nenom Ha3UBAIOTh CYMY OXHOUJEHIEB.

OpHousleHHr, 3 AKUX CKJIAJAETHCSA MHOT'OUJIEH, HAa3WUBAIOTh 4YJle-
Hamu mHrozounena. Hampukiaaz, maorouren Tx%y® — 5xy” + 9x° — 8
CKJIafaeThes i3 wotuphox ureHis: Tx%y3; —bxy’; 9x° i 8.

MmuorouneH, Ak MICTUTH OBa YJEHU, Ha3MBAIOTH 0604/leHOM,
MHOT'OYJIEH, AKWH MIiCTHUTH Tpu UjJeHU, — mpuurernom. Hanpuk-
nam, a + b', 2xy — 3y7 — IBOYWIEHU; X + XY + y3, mn+m-—n —
TpuuieHu. OTHOUJIEH BBAKAIOTh OKPEMUM BUIOM MHOT'OUJIEHA.

V muorouwreni Tx%y + 8 + 9xy — 5x%y — 9 unenn Tx%y i —5x%y
€ MOomi0OHMMU JoJaHKaMM, OCKiJIbKM BOHU MAalOTh OAHY II Ty caMy
OyKBEHY YacCTUHY xzy. Tako:x mOiOHUMU HOZAHKAMU € I YJIeHH’
81 -9, aki He MarThL OYKBEHOI YaCTUHMU.

. ITomi6Hi momaHKM MHOTOYJIEHA HA3WBAIOTH nOJiGHUMU
YleHaMU MHOZOY/LEeHA, a 3BeIeHHA MOJiOHMX TOJAaHKIB Yy
MHOTOYJICHI — 36€0eHHAM NOOIOGHUX Y/LeHi8 MHOZOW/LeHd.

Ipuknax 1. 3Bectu moxibui usenn y muorodwreni 7x%y + 8 +
+ 9xy — 5x%y — 9.

Pos® asanua Txly+8+ 9xy — 5xly — 9= (Tx%y — 5x%y) +
+ (8 -9+ 9xy = 2x%y — 1 + 9xy.

Kosxuuii unen muoroumeHa 2x2y — 1 + 9xy € ogHOUYIEHOM
CTaHJAPTHOTO BUIVIALY, IPUUOMY Ieli MHOT'OUJIEH yyKe He MiCTUTb

nonibHmx momaHkis. Taki MHOroujleHW HA3UBAIOTL MHO20UEHA-
Mu cmandapmuozo euzandy.

. MHOrOuYIeH, Mo € CyMOI0 OJHOYJIEHIB CTAaHZAPTHOTO BH-
IrJIsaay, cepea AKHX HeMa€ MONiOHHX JOJaHKiB, HA3HBAIOTh
MHO20UeHOM cmandapmnozo euznady.

I[Ipuxaanx 2. Yu 3anmcanHo B CTAHAAPTHOMY BUTJIAAI MHOTOUJIE-
mm: 1) xy? — x%y3x + 7; 2) m? + 3mn — 3n?; 3) 9ab + 7 — 5ab?
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Po3B asannad. 1) Ockineku x%y>x He € ofHOUTIEHOM CTaH-

AapPTHOI'O BUIJIAAY, TO MHOTOYJIEH x2y - x2y3x + 7 He € MHOroO4JIe-
HOM CTaHZAPTHOI'O BUTJIALY.

2) Muorouner m? + 3mn — 3n? € MHOTrOWIEHOM CTAHZAPTHOTO
BUTJIALY.

3) Muorousnen 9ab + 7 — 5ab micTurh MOAiOHI mOomAHKU, TOMY
He € MHOT'OYJIEHOM CTAHJAPTHOI'O BUIVISLY.

Ilpurknan 3. 3amucaTy y CTAHAAPTHOMY BUIJISAAI MHOTOYJIEH
3x%yx + 5 — 4xy?y — 5x3y + Txy® — 8.
P o338 a3amuHu 4 CmoouaTKy 3BeIeMO O CTaHIAPTHOTO BHU-
VALY Y4JeHW MHOTOYJIeHA, IIOTiM 3BeJeMO IOAi0Hi JomaHKuM:
3x%yx + 5 — dxy’y — 5x3y + Tay® — 8 =
:%+5 —4xy3 —@+7xy3 -8 =-2x% + 3xy® - 3.

Yienn muorounena Tmip — 9m2p* + 3, mo mae crangaprTHUil Bu-
TJISA, € ONHOUJIEHAMU BiJIIOBiTHO IT’SITOTO, IIIOCTOTO Ta HYJIHOBOT'O
creneniB. Hal0inbImii i3 X CTEIIeHIB HABUBAIOTL CMeneHem MHO-

zounena. Otxe, Tm*p — 9m?p* + 3 € MHOrOUIEHOM IIOCTOrO CTEIEH.

| Cmenenem mHOzOUNeHa cmaHdapmHO20 U2nA0Yy HA3U-
BAIOTh HAMOINBIINMI 31 cTeIeHiB OJHOYJIEeHiB, III0 10 HHOTO
BXOIATh.

Hampukaan, muorounenu 5x — 7 ta 2a — 3b + 7 — mepIroro

2

CTelleHsA; MHOrOwWIeH 2mn + n — apyroro; 2x* + x> — x? — m’aroro

CTeleHd.

CremneneM [0OBiJIBHOT'O MHOTOYJIEHA HA3WBAIOTH CTEIIiHb TOTOXK-
HO PiBHOTrO OMY MHOT'OYJIEHA CTAHJZAPTHOTO BUIVIALY.

Ilpurnan 4. BusHaunuTHU CTENiHbL MHOTOUJIEHA

2x%y + 3xy — 6x%y + 4x%y — 7.

Po3B a3 amnu g CoouaTky 3amuiiieMO MHOTOUYJIEH Yy CTaH-
JapTHOMY BUTJIANI: @ + 8xy — 6x%y + 4x%y — 7 = 3xy — 7. MHoro-
ujeH 3xy — 7 € MHOTOUJIEHOM JPYTOTO CTEHeHs, a TOMY i MHOTOUJIEH
2x2y + 3xy — 6x%y + 4x%y — 7 € MHOrOUJIEHOM JPYTOTO CTEIIeHA.

YiieH MHOTOYJIEHA MOJKHA 3aIIMCYBaTU B Pi3Hil IMOCJIi JOBHOCTI.
Jljia MHOTOUJIEHIB CTaHZAPTHOTO BUIVIAAY, SAKi MICTATHL OIHY

3MiHHY, UJIeHU, K ITPaBUJIO, YIOPSIAKOBYIOTh 3a 3POCTAHHAM a00
CIIalaHHAM ITIOKA3HUKIB CTeneHiB ITiel 3MiHHOI.

Hanpuxaan, 7a* + 5a® — 8a® — 5 a6o —5 — 8a? + 5a® + Tat.
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Byns-akuit MHOrOUJIeH € IijJuM BuUpasoM. AJie He KOXKHUN ITi-
Juil BuUpas € MHoroujgeHom. Hampuraan, miai supasu 3(x — 1);
(@ + b)?; (m — n)® He € MHOrOUIEHAMU, 6O BOHU HE € CYMOIO OLHO-
YJIeHiB.

? ITo masuBatoTs MEOrowreHom? P Ilo HA3MBAIOTH YIeHAMU

muorouwrena? D AKuil MHOrOUWIEH HA3WBAIOTH JBOUJIEHOM, a
axuii — rpuaienom? D SIKi wieHM MHOTrOWJIeHA HABHBAIOTH
nopioauMu? D AKUl MHOrOUJIEH HA3UBAIOTH MHOTOUYJIEHOM
craggapraoro Buriaany? 9 Illo HasUBAIOTH CTemeHEM MHO-
rouseHa?

i_;] 186. (Vcno) dAki 3 manux BUpasiB € MHOTOUYJIEHAMU:

1) m3(m - 5); 2) 3p2 - p? +x"; 3) %; 4) b;

5) (a + 3)@a — 2); 6)n® —%n; 7) 7,8; 8) (t — 2p)%?
187. Cepen manux BupasiB BuOEpiTh MHOTOUJICHM:

)P’ p ) 3) % 4) a(a - b);

5) —3%; 6) (x+ Dx—-1); Ta®-1; 8) (c + p)3.

188. HasBiTh ujieHM MHOTOUYJICHA:

1) 3p?n — 5pn® + 3 + Tpn;  2) —x3+5x%2 - 9x + T.
189. CxiamiTh MHOrOUYJIEH 3 OLHOUJICHIB:

1) 5m?, 2m i 3; 2) Tab, —2a? i b%;

3) 4p i 2¢%; 4) —c?, -3me, m3i 1.

190. CriaazgiTh MHOT'OUYJIEH 3 OLHOUYJIEHIB:

1) 5m i —5n; 2) m3, 2m? i mn; 3) —x3, 2%, xy i 4.
191. (YcHo) Uu sammcaHO MHOTOUJIEH Yy CTAHAAPTHOMY BUTJIAII?
g MHOTOUJIEHIB CTaHAAPTHOTO BUTJIANY BU3HAUTE iX CTEIiHb.

1) 5m? + m3 + 1; 2) Tx? + 2x + 3x%

3)2+a+a’ +3; 4) ?c + ¢® - 8;

5) 3x%x + 2xx% + x; 6) p? — 19.
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'ﬁ 192. 3BeniTe moAi0OHI YJIEeHM MHOrOUYJIeHA:
1) 7x — 15xy — 8xy;
2) 8ab — 5ab + 4b%;
3) 9a* — 5a + 7a® — 5a* + ba;
4) 18a*b — 9a*b — Tba*;
5) 463 + b% — 15 — Tb% + b2 — b + 18;
6) 9xy? — x3 — 5xy? + 3x%y — 4xy? + 2x3.

193. 3BexiTs momiOHI UIeHN MHOT'OYJIEHA:

1) a® - 2a® + 3a%;

2) —x* + 2x3 - 3x* + 5x? — 3x%

3)7+3mb—2m3 - 5m8 + 2mé —m® -7

4) 9xy® + 6x%y® — x3y + x%y? — 9xyd.
194. (Ycro) fIki 3 MHOTOUJIEHIB € MHOTOUJIEHAMY YETBEPTOTO CTe-
TeHsd:

1) a® + 3a% + 1; 2) a?a® - 8;

3) a* — 4a® - a* 4) aa® + 2?
195. §fki 3 MHOrOuJIeHIB € MHOrO4YJIEHAMU II'ATOTO CTEIeHA:

1) md + m?* - mz; 2) 12 + mm4;

3) mm + mm? + m®>m?; 4 m® -3 -m>
196. 3BeniTs MHOrO4YJI€EH [0 CTAaHAAPTHOI'O BUIVIALY Ta BU3HAUTE
#ioro creminb:

1) 2%y + xyy; 2)2a -a®-3b+a - 5c

3) Tx - 5y? — 4y - 7x%  4) 3a - 4a - (-5a) — a® - (-8b).
197. TlomaiiTe MHOTOYJIEH y CTaHAAPTHOMY BUIJIAAI Ta BU3HAUTE
#ioro creminb:

1) 3x - x2 + 2x - 5y 2) 5a - b%a + 3b - 2ab?;

3) -5mn®m + 4mmm; 4) 5p - 3p + (-p) — p'qp.
198. IlepenuiriTh MHOTOUJIEH Y MOPAIKY CIIaJaHHs CTEIeHiB 3MiH-
HOI:

1) 7x — 5x% + x* — 9x% + 1;

2) 8y® — 5+ Ty® — 9yt + Y2
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199. IlepenuiriTe MHOTOYJIEH y IIOPAAKY 3POCTAHHSA CTENEHiB
3MiHHOI.
1) 3m® - 3m + m® - 8;
2) 7a® - 9a® + 4a® + 5 — a*.
200. 3HaigiTh 3HAUYEHHS:
1) gBousena 3x% — 1, akmpo x = —1; 2;
2) Tpuuiena 5m + 9n? — 1, axmo m = -2, n = %
201. O6GuuciTh 3HAUEHHA MHOTOUJIeHA:
1) 64x3 — x% + 1, armpo x = i;
2) 4mn — 3m + 2n — 4mn, axmo m = 4, n = —3.
202. O6uucIiTL 3HAUYEHHSI MHOTOYJIEHA:
1) 9p* - p?, axmo p = %;
2) 2xy — 4x + 3y + 4x, axkmo x = -1, y = 2.
203. Yu icHye Take 3HAUEHHS X, IPU SKOMY 3HAUEHHS MHOIO-

wileHa x2 + 5 JOpPiBHIOE HYJIO; € Big’emHUM?

204. 3BeiTh MHOT'OYJIEH [0 CTAHAAPTHOT'O BUTVIALY i BKaKiTh HMOT0
CTeliHb:

1) 3a%ab — 5a’b?b® — 6ab - 2a + bab - 0,4ab — 1,5a - 2b - a?;
2) 3xy? - 4x3y + 5x3y - 2y - (—x) — 10x3y3 - %x - Txy - (-3xy).

205. 3BeiTh MHOTOUJIEH IO CTAHIAPTHOT'O BUIVIAAY i BKaKiTh Horo
CTemiHb:

1) 3a%b® — ab® — aa — a®b? - b + 0,5ab - 2b% + 4ab - 0,5ab%;
1

2) Tx - 2y — bx - 3xy + (—x) + Qv (-14xy) — 3yx - 452

206. 3senitTs muorounen 5xyd+ x2y?—2x3y—3xy3—x%y? mo cram-
1

IapTHOTO BUTVIAMLY i 3HAWAITH MOT0 3HAUEHHA, AKIIO X = 5’ y=-1.
207. oBexniTs, mo MHOrouwiaeH a? + b? + 1 mpu Gyab-AKUX 3HAUEH-
HAX 3MiHHUX a i b HabyBae Jnille HOJATHUX 3HAUEHD.

208. 3anuIriTe 3aMicTh 3ipoUKY TaKWil OLHOYJEH, III00 YTBOPUBCA
MHOT'OYJIEH YeTBEPTOT'0 CTEIeHs:

1)x3+3x2+~k—2; 2)m6—4m4+mn+*;

3) a®b — 3a*03 + 3a% + %5 4) pg® - 2% + p?¢® + = — pPq.
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209. 3anunrites 3aMicTh 3ipoUKU TaKUil OJHOUJIEH, 00 IIicJisd 3Be-
IeHHA OO0 CTAaHAAaPTHOTO BUIVIAAY OJep’KaTu MHOTOUYJIeH, IO He
MicTUTH 3MiHHOL X:

1) 3x — 12 + 5x + 15 — 9x + *;

2) 5xy® — y® + Ty + TyPx — 5 + .

',! 210. Jano muorouneH 5x3 + 2x2 — x + 7. YTBOPiTHL 3 HBHOTO
HOBUU MHOTOYJIEH, 3aMiHUBIIN 3MiHHY X Ha OJHOYJICH:
1) m; 2) —x; 3) 2a; 4) 3b2.
OTpuMaHi MHOrOYJEHU 3BEJiTh [0 CTAHAAPTHOIO BUIVIALY.

211. Tano muorowrex 3a® — 5a? + a — 8. YTBOPiTH 3 HLOTO HOBHUIA
MHOT'OYJIEH, 3aMiHUBINM 3MiHHY @ Ha JaHUU OJHOUYJIEH, Ta 3BEIiTh
IO CTaHJAPTHOT'O BUTJIALY:

1) x; 2) —a; 3) 2b; 4) 3c2.

212. OGepiTh Ti MHOTOUJIEHU, 3HAUEHHS SKUX € AONATHUMU MIPU
OyIb-AKNUX BHAUEHHSAX 3MiHHUX, IT10 10 HHOT'O BXOASATh; € BiI e MHUMU
npu OyAb-IKUX 3HAUEHHSAX 3MiHHUX, IO IO HbOT'O BXOASATH:

1) a* + 3a? + b5; 2) ¢ + 3 + c;
3) p?-T; 4) -m? — m?n? —n2 - 9;
5)-a—b-T,  6)x8+yS+ct+ 1.

ﬁ% BApGBM AAS MOBTOPEHHS

o =

@ 213. PoskpuiiTe Ny:KKU i COPOCTITH BUpas:
Dx+5+2x—T7)
2) 2y — 17—y — 8);
37— QR2x+9) + Bx — 11).
iE 214. CkaamiTe yncaoBuil Bupas i 3HAWAITH HOro 3HaUeHHS:
1) cyma KBajgparis uucera 3,1 i —2,7;
2) xBagpar pisuuii uucea —3,8 i —3,7;
3) ky0 cymu umcea 1,52 i —1,5.
215. 3aMiHITh IPOIYCKY CTEIIEHEM 3 OCHOBOIO X TaK, III00 ofeprKa-
TH TOTOXKHICTh:

1) x®-(...)% = x!3 (.2 x"=x

@ LLikaBi 3aAa4i AAS y4HIB HEA@AQYUX ﬁ

216. Yu icHyMOTH TaKi HaTypaJabHi 3HAaUeHHS 3MiHHUX X i y, mpu
axkux x° + y® = 3367
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8. JOOJABAHHS I BITHIMAHHA MHOI'OYJIEHIB

Tonamo Muorowaenu 7x% — 4x + 9 i —3x? + 5x — 7. Ilaa mporo
3aIHUIIEeMO IX CyMy, IIOTiM PO3KPHUEMO AV KKK i 3BemeMo IIOLiOHi
JOJAHKM:

(7Tx% — 4x + 9) + (-3x% + bx — 7) =
=Tx? —4x+9 - 3x2 + 5x — T=4x% + x + 2.

Mu sanucasu cymy MHorowieHiB Tx2 — 4x + 91 —8x% + 5x — 7

y BUIVISAI MHOTOUYJIEHA 4x% + x + 2. Tak caMo MOKHA JOHABATU
Tpu i 6isbire MmEOTOUNEHIB. CyMma OYOb-AKUX MHOZOULEHIB € MHO20-
YJleHOM, AKUIN 3a3BUUail 3alUCYIOTh Yy CTAHJAPTHOMY BUTJIAMLI.

Temep Big MHOrouJIeHA 5x2 — 8x + 7 BigHIMEMO MHOTOUYJIEH
2x% — 6x — 5. I bOro SamMIeMo iX PiSHUINIO, IOTIM PO3KPHEMO
OVKKM 1 3BefileMO MOAiOHI momaHKM:

(5x% — 8x + 7) — (2x* — 6x — 5) =
=b5x2 —8x +7—2x%+6x +5=3x2—2x + 12.

Pisaumio muorowreHis 5x2 — 8x + 7 i 2x% — 6x — 5 mMu momasim
y BUIIAAI MHOrowIeHa 3x2 — 2x + 12. Pisnuus 6ydo-aKux MHOZ0-
YJleHi8 € MHO20UJeHOM, AKUHN 3a3BUYAll 3alUCYIOTh y CTaHIapPTHO-
MYy BUTJISAMII.

IIpuxaan 1. Po3p’a3aTu piBHAHHA

(Tx —5) — (x> +3x — T) + (9 — 2x) = 4 — 2x°.

P o338 a3aHuH a. Poskpuemo ny:KKu y JiBi#l yacTuHi piB-

HIHHSA:
Tx—5—-2x2—3x+T7+9—2x=4—2x%

Ilepenecemo momaHKM, IO MIiCTATH 3MiHHY, V JIiBY YaCTHUHY PiB-

HAHHA, a Ti, III0 He MICTATHL 3MiHHOI, — y IIpaBy. MaTumemo:

Tx—2x" —3x—2x+2x> =4 +5-7-9;
2x = —T;
x =-3,b.
Bigmosipgs: —3,5.
Imoni BuHMKae HeoOXigHICTH pPO3B’A3aTH 3BOPOTHY 3ajady —
3aIlrcaTy MHOTOUJIEH y BUIVISAL CyMHM a0o PisHUIII MHOTOYJIEHiB.
Y TtakxoMy BHUOAAKY OOIiJLHO BUKOPHCTOBYBATH IIPABUJA B3ATTS

BUpAasy B AYKKU, Iepel SKUMU CTOITh 3HAK «ILJIIOC» abo «MiHYC»,
AK1 BUBUaAJUCS B IIONIEPeNHIX KJacax.
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Ilpurmaan 2. 3anucaru muorowreH a® — b —a + b” + 5y Burasami:

1) cymMmu JBOX MHOTOYJIEHIB, ONWH 3 AKMX MIiCTUTH 3MIiHHY @, a

PosB a3auua4da.
Da?-b-a+b"+5=@?>-a)+ (b>+0b" + 5);
2a®-b¥-a+b"+5=(b+b) - (-a®+a-5).

; 2 SIx sHaiiTm cymy Muorounenis? P Sk sHaliTm pisHUIIO

¢/ wmuorounenis? J SIKMMU IpaBUTAMY KOPUCTYIOTHCS, AKIIO

Tpeba s3amucaTH MHOTOUYJIEH y BUIJVIAAI CyMH UM pis3HUI
MHOTOYJIEHiB?

‘a 217. (Vcno) IIpounTaiiTe MHOrOUYJIEH, AKUN ONEPIKUMO IIicJid
POBKDPUTTA LYIKOK:

1 a+ (- 3); 2) x+ (3 —a+b)

3ym—-(n-—-1; 4)p-—(—a®+3).
m 218. 3uaiifgiTe cyMmy MHOI'OYJIEHiB:

1) 2x2+3x3 -1 ma 52>+ 3x2 + T;

2)a3+3a2+1; 24%> — 5 ta 6 — 5a°.
219. 3uaigiTh CyMy MHOTOYJIEHIB:

1) 3m3 + 5m? — 7 ta 2m?® + 6;

b2 +3b-1, 2b — 3b% Ta 202 + 7.
220. 3HalgiTh Pi3HUII0 MHOTOUYJIEHiB:

)4p®+ 2 —p 1a 202 +p; 2)m?+2m -1 ta m3+2m - 1.

221. 3HaHAITh PiBHUII0O MHOTOUJIEHIB:
1) 2a® — 342 + 7 Ta a® - 54a% - 8;
Dct+e® -2 ma + 2% - 2.

222. 3uaiigiTy cymy i pisHHII0 BUpa3iB:
Dx+yix-—y; Dx-yi-x+uy;
) x-yiy-ux Hx-yiy-—x

223. 3uaigiTey cymy i pi3HUII0O BUPa3iB:
1)2a—-b i 2a + b; 2)2a—-b i —2a + b;
3) —2a—-bi 2a+ b; 4) 2a—-bib—2a.
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224. 3HaigiTh cyMy i pisHUI[I0O MHOT'OUJIEHIiB Ta 3BeIiTh JO MHOI'O-
YJIeHa CTAHJAPTHOIO BUIJIALY:
1D3x%2-2x+11i3x2-4; 2)2x+11i-3x2-2x-1;
3)a+5bi 3a— b5b; 4 m? - 2mn — n? i m? + n?
225. 3anuiiriTh cyMy i pi3HUIIO IEPIIOro i APyroro MHOTOYJIEHIB
Ta 3BeAiTh il 10 MHOrOUJIeHA CTAHIAPTHOI'O BUIVIAMLY:

D52+2y-101i 32 —y+ T
25m2-m+3idm?+m—4;
3) 5p% — 2pg — g% i 3p? + 2pq + 5¢°.
226. CrpocTtiTh BUpas:
A+ 2p)+ (p* - p) 2) (5a® + a®) — (—a + 5a%;
3) (x2 - 5x) + (5x — 13); 4) (3b% - 5b%) — (5 + 3b> — 2b?).
227. TlepeTBOpPiTh HA MHOI'OUYJIEH CTAHIAPTHOI'O BUIVIALY:
1) (5ab? — 12ab — Tab) — (15ab + 8a®b);
2) §a?’b2 —§ab2 - —ébza—lbza?’ ;
5 4 8 10
Nx+y—2—(2x+3y —2— (-5y + 4z + x);
4) 2m - 3n) — (4m — 3mn + 3n?) — (5mn — 5n® — 3n).

228. CropocTtiTh Bupas:
1) (15x% — 3xy) — (12x% — 5xy + )
2) (5ab — 12ab + 14ab?) — (-5ab + 14ab? — Ta’b);
3)(m+n—2p)— (2m +p — 3n) — (4n + 3m — 4p).
229. Po3s’s1xiTh pPiBHAHHS:
1) 5x + 2x% — 2x% - 10) = 25;
2)5—x3—Q2x+7-x%=-8.
230. Po3B’s1:KiTh piBHAHHS:
1) 5x% + Tx — (2x + 5x? — 8) = 8;
2) 2 — 3x3 — (5x — 3x%) = —13.
231. IlomailiTe MHOTOUJEH y BUIVISAL CYMH [ABOX MHOI'OUJIEHIiB,
OIVH 3 IKUX MIiCTUTh 3MiHHY X, a APyrui ii He MiCTUTH:
1) xa + b — m — xb; 2) xa® — 17a + 5x + 10b.

232. Bamumits MEOrouwneH 5x2 — 9x% + Tx — x* — 1 y Burusazi cymu
IBOUJIEHA i TpuueHa. S3HAULITH ABA PO3B’A3KM 3a1adui.
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iE 233. IIpu axomy 3HAUEHHi X:
1) 3HAUEeHHA PiBHUIIL OJHOUJIEHA 5X i MHOTOUJIEHA 3X — 5x2 +12
IODPiBHIOE SBHAUEHHIO MHOTOUIEHA 7x + bx? — 18;
2) sHaueHHs pisHuni MHOrouteHis 5x° + 3x% — x i 2x% — 2x% + x
IOpiBHIOE 3HAUEHHIO MHOrowIeHa 5x2 + 3x° + 14?

234. IIpu axomy 3HaYeHHi 3MiHHOI y:
1) cyma mmoroumenis 2y — 3y + y? ma by — 2y — y? + 7
mopiBHIOE 19;
2) pisuumsa gBowrena 5y? — Ty i Tpuwrena 2y? — 8y + 9 gopiBHIOE
nBowreny 3y? — 3y?

235. IlomaiiTe MHOTOUJIEH Yy BUIVIAAL PiSHUIII ABOX MHOTOUJIEHiB,

)-vya+yx+x-y—-a+1; 2)p*+y2+2p—Ty— 1

236. SIkuit MHOTOUJIEH CTaHAAPTHOrO BUTJIALY IOTPiIOHO 3ammcaTu
3aMiCTh IIPOMYCKIiB, 100 OJEPKaTU TOTOMKHICTH:

D—(..)=4p ¢

2) ~(..)=4m? - p* + 5;

3)(..)+ 2m?n — bmn? = Tm? — 3mn?;
4) 7a%b + 9a3 + (... ) = 8a’b;

5) 3 + 2a®— 5a + (... ) = 9a% — 12;

6) (...)— (4x? — 2xy) = 5 + bx?— 2xy?

237. 3HalgiTh MHOTOUJIEH CTAaHIAPTHOTO BUIJISAY, MiJCTaBUBIIN
AKUN 3amicTh M, MaTMMeMO TOTOXKHICTb:

1)-M =5a—-b*+T;

2) M + (3a® — 2ab) = 5a® + 3ab — b%;

3) M — 3mn — 4n?) = m? — 4mn + n?;

4) (7a® — b*> — 9ba) — M = 0.

238. Bemocumenuct 0yB y moposi 4 rom. 3a e |
IIePITy I'OUHY BlH IIPO1XaB X KM, a 3a KOXHY f
HACTYIHY — Ha 3 KM OiJibIlle, HiK 3a Ionepes-
HIo. JIKYy BiAcTaHb IIPOiXaB BEJIOCUIIEIIICT:

1) sa mpyry roguny;

2) 3a TpeTio rOAUHY;

3) 3a mepIii Tpu rOAUHN;

4) 3a Bech uac pyxy?
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239. Bpurajga poOiTHMKIB BUKOIIaJa KPUHUIIO 3a 5 AHIB. 3a mep-
Ui IeHb BOHU BUKONAJM 4 METPiB, a 3a KOKHUMN HACTYIHUN —
Ha 2 MeTpHu MeHIlle, Hixk 3a momepenHii. CKiJIbKYM MeTpiB KPpUHUILI
BUKoOIIaJa Opurama:

1) 3a gpyruii meHb; 2) 3a TpeTii meHb;

3) 3a mepIIux aBa IHi; 4) 3a ocTaHHIX Tpu IHi?
240. JoBeniTh TOTOXKHICTH:

DEx-p»+H-p-x-—p=0;

2) (@% + b% — %) — (b% — a®>- ¢?) - (@® - b} = a® + b2
241. loBeJiTh TOTOKHICTH:

@+ a® — a) + 24 - 5a + 3a®) - 4a® - 6a + 24d?) = d®

242, JloBeniTh, 10 TpU OYAb-AKMX HATYPAJbHUX SHAUEHHAX 7N
sHaueHHs Bupasy (15 — "n) — (7 — 11n) € KpaTHUM uucay 4.

243. JloBeniTh, 110 TIpU OYyAb-AKUX HATypPaJbHUX 3HAUEHHSIX M
3HaueHHA Bupasy (m2 — 4m + 1) — (m? — 9m — 14) ginureca Ha 5.

244. JToeniTh, 1110 3HAUEHHS BUPA3y

(la2b+§ab}—(lab—§ba2j—(za2b—iab—2J

8 5 10 4 8 10

He 3aJIeKUTh BiJl 3HAUeHHS 3MiHHUX.

245. loBenmiTh, 1110 3HAYEHHS BUPa3y
(7x5 — 4x* + x® — 8) — (8x® — 4x* + 4x%) — @x® - 3x3 + 7)

He 3aJIeXKUTh BiJl 3HAUEHHS 3MiHHOI.

246. 3HalgiTh 3HAUEHHSA BUPA3Y:
1) (b + 3b — 8) — (762 — 5b + 7) + (5b? — 8b + 10), sarmo b = —2;
2) 17x% — (3x%? - 2xy + 3y?) - (14x? + 3xy — 4y?), axmo
x=-0,1, y = 10.

247. 3uaigiThr 3HAUEeHHS BUpPAa3y:
1) (m? - 2m — 8) — (0,1m? — 5m + 9) + (4m — 0,9m? + 5),

AKINO M = —;
7

2) Ta? — (3ab — 2a®) + (4ab — 9a?), axmpo a = —%, = -32.

248. IlopaiiTe muorouner 8m2n — bmn + 4n? — 9n — 7 y Buraani
pis3HUIII ABOX MHOTOYJIEHIB TaK, 11100 yci ujieHn 000X MHOTOYJIEHIB
MaJIu noxaTHi KoedimieHTH.
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oy o 2 2 2 2

|A249.Hexa1/1a=7m + bmn — n®, b = —-6m= + 2mn + 3n2,
¢ = m? — 2n2. TlifgcTraBTe Ii MHOTOYJIEHU 3aMicTh a, b, ¢ y BU-
pas i copocTiTh ioro:

Da+b+c 2)a—-b-c.

250. osenits, 1110 Opu OYAb-AKOMY 3HAUEHHI X PIBHUIIA MHOIO-
wreriB 0,5x* + x3 — 0,2x2 — 51 0,3x* + x% — 0,72 — 9 HabyBae
IoJaTHOrO 3HaueHHs. JIKOro HaWMEHINOro 3HAueHHsA HaOyBae€ Id
pisHUIA i Tpu AKOMY 3HAUYeHHi x?

251. JToBemiTh, 1110 cyMa:
1) TPHOX IIOCIiMOBHUX HATYPAJbHUX UYHCEJ HiJUTHCA Ha 3;

2) YOTUPHOX TMOCJHiJOBHUX HATYPAJbHUX UYHCEJ IIPU IiJeHHi
Ha 4 mae B ocraui 2.

252. 3anuc Xy o3HaYae HaTypaJbHe YUCJIO, Y AKOMY X JEeCATKIB i
y opuHUNb. [loBeniTh, IO

1) cyma umcen xy i yx kparHa uucay 11;

2) pisHunAa uucea xy i yx, me x > y, KpatrHa umcay 9.

253. 3anuc xyz o3Hayae UMCJIO, Y IKOMY X COTE€Hb,  NEeCATKIB i
2 oguHUNL. IlomaliTe y BUTJIAAI MHOTOUJIEHA:

D) xyz;  2)zyx;  3) xyz+zy; 4 yxz-yx.

ﬁ% BrpaBM AAS MOBTOPEHHS

o =

E 254. O6uuciTh 3HaUEHHA BUPA3Yy:
(0,018 + 0,982) : (4 - 0,5 — 0,2).

255. CrpocriTh Bupas i 3HAUAITh HOTO 3HAUEHHS:
4
1) —8x - 1,5y, akmio x ==, y = —1§;
7 4
2 3
2) —2a - (-3,5b) * b¢, axmo a = -1, b = sy c= I
! 256. Tlopaiire Bupas 260 y BurIAAi cTemens 3 OCHOBOIO:

1) 4; 2) 8; 3) 16; 4) 32.

@ LLikaBi 3aAa4i AAS y4HIB HEA€AQHMX ﬁ

257. 3uanigites nudpu a i b, aximo unciao 9a6b2 xparue uucay 36.
VKaxKiTh yci MOKJINBI PO3B’A3KU.
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9 MHOKEHHSI OTHOYJIEHA HA MHOTOYJIEH
[ ]

ITomHOKHMMO OmHOUJIEH HX HA MHOTOUJIeH 3X — 7, BUKOPUCTOBY-
I0UM POBIIOALJIbHY BJACTUBICTH MHOMKEHHS:

5x(3x — 7) = 5x - 3x — bx - 7 = 15x% — 35x.
~7 7

Omxe, TOOYTKOM OLHOUYJEHA 5X 1 MHOrousieHa 3x — 7 € MHOTIO-

unen 15x2 — 35x, AKWU OZEpIKAJM, TOMHOMKHUBINKM OZHOUJIEH HA
KOJKHHUII uJileH MHOI'OYJIeHa 1 JOomaBIIM 3HAWIeHi pesyJabTaTH.
Maewmo npasuno mroxiernHs 00HOULCHA HA MHO20YUJEH:

. IIJo6 nommnoxcumu 00HOWLEH HA MHOZOYNEH, mpeba no-
MHOMCUMU Yeli 00HOUNLeH HA KOHCHUU YLeH MHO2Z0UNEeHA i
3HalideHi dobymru dodamu.

HoOyTOK Oyab-AKOTO OMHOUJIeHAa Ha OyAb-AKWUI MHOTOUJIEeH
3aBXKAU MOKHA IMOJATHU Y BUTJISAAI MHOTOUYJIEHA.

Ipurnax 1. Bukonaru muoskeHHsa: —3ab(5a? — 2ab + b?).
PosaB a3aHHA4g.
—3ab(5a® — 2ab + b%) = —3ab - 5a® — 3ab - (—2ab) — 3ab - b? =
= -15a3b + 6a2b? — 3ab®.

3anucaTy Ile MHOMKEHHS MOKHa KOPOTIIEe, TPOIMYCTUBIIN IIPO-
MiXKHI pesyabraTn:

—-3ab(5a? — 2ab + b?) = -15a%b + 6ab? — 3abd.
Ilpuxaax 2. Cupoctutu Bupas: bm(m? — 2) — 2(m3 — 5m).
PospB as3aumuasa.

sm(m? — 2) — 2(m® — 5m) = 5m® —10m —2m® +10m = 3m?.

ITpuxaan 3. Po3B’a3aTu piBHAHHA
2x—1_3x+2 _x-14
3 4 12

Po33B a3aHuHsa. [loMHOXXUMO O0UIBI YaCTUHYU PiBHAHHS Ha
HaWMeHIIUH CHiIbHUN 3HAMEeHHUK APo0iB, ToOTO Ha 12:

12 2x—1_3x+2 :12_x—14.
3 4 12
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Maewmo:
12~(2x—1)_12-(3x+2) _12-(x-14)
3 4 12 7
42x — 1) — 38x + 2) = x — 14;
8 —4-9x -6 =x— 14;
8x —-9x —x=-14 +4 + 6;
—2x = —4;
x = 2.

Bigmosings: 2.

] g CdhopmyitroiiTe MpaBUI0O MHOYKEHHS OJHOUJIEHA HA MHOTO-
YJIeH.

-

Tﬂ 258. (YcHo) BukoHaiiTe MHOYKEHHS:

1) m(a - b); 2) p4 + a);

3) a(b + ¢ — 4); 4) —ab — ¢ + 2).
259. BukonaiiTe MHOMXKEHHA:

1) ab - 2); 2) m(a + ¢);

3) p(a — b — 3); 4) —b(a — ¢ + 3).
@ 260. BukoHaiiTe MHOMXEHHsI OSHOUYJIEHA HA MHOT'OUJIEH:

1) 7a%3 - a); 2) —5x2(x® + 4x);

3) —3c3(c — 2¢?); 4) 2a*@® - a® - 1);

5)Bx% —5x—3)-2x;  6)(c®+c—4) - (-30c).
261. ITepeTBOpiTH HOOYTOK Ha MHOTOUJIEH:

1) 4xy(x® - 2xy — y°);

2) —a?b(ab?® — b? + a?);

3) @mn — 3m? — 5n?) - (-4m?);

4) (—2x2y + 3xy — x2) . xyz;

5) (2,8a%b — 3,7a%b — 0,8b) - 10ab?;

6) —1,8a%b%(5a%b — 1,5a — 2b3).
262. TlogaiiTe y BUIVISAAI MHOTOYJIEHA:

1) 4a(@® - 2a + 3);

2) —3b%(4b3 — 2b% + 3b — 8);

3) (3x2 — 4x + 12) - (-0,1x3);

4) (p® -9 + T - 1) - 3p%

5) Tab(2a?b — 3ab? — 3a3);
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6) —6m2n(m?n — 3mn? — 4n?);
7) (9a%b — 8ab® — a?b?) - (—3a%b3);
8) (¢ - 2pq* + 3p°) - 5p°¢°.

263. BukonaiiTe MHOKEHHS:

1, 2 3 2 53 5 9
1) =a“b(1,4a” - 2,10°); 2) ——x 1,2y° ——xy |;
)7 ( ) ) 3<Y v =10
3) llmn2—1im2 . —Emzn ;0 4) 11m—én -22m2n7.
5 15 6 4 6 5
264. BukonaiiTe MHOKEHHS:
1)1m2n(2,4mn—2,8m2); 2) 2 1,5ab—§b2 ;
4 5 6
1, 9 4\)2 3 4 1 5.5
3 |1-xy-—x -—xy°; 4| 1,5a—=b|-| ——a"b’ |.
)(2y10yj3y )( 7)(14
265. IlogaiiTe y BUIVISAAI MHOTOUYJIEHA:
1) 5(x — 3) — 2(x — 3); 2) 5(7a — 1) — 7(5a + 3);
3) 2b(b — 3) — 5b(b + 7); 4) Ty%(3y — 2) + 4¥%(y + 5).

266. CopoctiTh Bupas:
1) 53 — 2a) + 7(8a — 1); 2) 3(2x — 8) — 3(2x — 5);
3) 3m(m — 2) — 5m(7 — m); 4) 24?B3a — 5) + 4a%(a + 3).

267. IlepeTBOpPiTh BUpPa3 Ha MHOTOUJICH:
1) 5m(m — n) + 3n(n — m);
2) 2a(2b — 3a) — 3a(5b —Ta);
3) a(3a? — 2b) — b(5a® — 2a);
4) 0,2mn(m® — n? + 3) — 0,5m(nm? — nd).

268. Bukonartite mii:
1) 3a(a — b) + 5b(a + b);
2) 3y(x — y) + y(2y — 3x);
3) p(p® — 2a) — a(a® — 2p);
4) 3xy(x® — y? + 7) — bxy(y? + x>).

269. Posp’axKiTh piBHAHHA:
1) 6 + 2(bx + 4) = 24;
2) 3(bx — 1) = 4(4x — 8);
)7 -4y -1=By -2 (2)
)3y -2 -5@uy+7)="Ty-1.
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270. Po3B’a:kKiTh PiBHAHHS:
1)5@2x —1)=34x+5); 2)9-5@y+2)=(Ty—5): (3.
271. 3HaligiTh KOPiHb PiBHAHHS:
1) x(x —3)—9=12 + x% 2) 8x — 2x% = 2x(5 — x) + 14.

272. 3uaigiTh KOpiHb PiBHSAHHS:
D7-x(x—-2)=5-x% 2)3x(x — 5)=3x% - 5x + 20.

273. 3anuIriTh 3aMicTh 3ipOUKM TaKUI OJAHOUJIEH, 11100 BUKOHYBA-
Jacs PiBHICTB:

1) (@+b): «=am+ bm;
2) % (x — y) = —nx + ny;
3)%-(a—b+c)=ax?— bx?+ cx?
4) %+ (¢c — n + p) = —abc + abn — abp;
5) % - (x% - xy) = x2y2 - xy3;
6) (p — 1 - % =p°¢® — p*.
iE 274. ToBexnith, 110 Ipu OYIb-IKOMY 3HAUEHHI @ BUpPas
aBa+1) —-d’a@+2)+@-a)-@+1)

HabyBa€ OJHOTrO I TOrO CAMOT0O 3HAUEHHS.

275. [ToBeniTh, 1110 3HAYEHHS BUPA3y
x(5x? — x+2) — 5x — 2 + 4x%) — x(x®> — x — 3)

He 3aJIeXKUTh BiJl 3HAUeHHsA 3MiHHOI.

276. [ToBeniTh, 110 BUPA3 TOTOYKHO MTOPiBHIOE HYJIIO:
1) a® —c¢) + blc — a)+ cla — b
2)alb+c—bc)—blc+a-—ac)+c - a)

277. IlepeTBOpiTh BUPa3 Ha MHOTOYJIEH CTAHAAPTHOTO BUTJIALY:
1) —7a’b(2b* + ab® — 3a%b% + a3b");
2) (Bx® + 5x% — 2a — 3a2)xay;
3) —4pm3(m* — 2p®m + m" + 11p"m3);

4) Loz Loy —lasbﬁ)(—12a3b7).
2 6 3

278. JloBeniTh, 1110 IpU OyAL-IKOMY 3HAUeHHi 3MiHHOI a BUpas

2a%(a — 5) — a(-6a + 2a® + 3a®) — 4 mabyBae Bif’eMHUX 3Ha-
YeHb.
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279. oseniTh, 1m0 mpu OyIb-IKOMY 3HAYeHHi 3MiHHOI m Bupas

5(m? — 3m + 1) — 3m(m — 5) HabyBae Julle JOSATHUX 3HAUEHbD.

280. CopocTiTh BUpas i 3HAWAITH HOro 3HAUEHHS:
1) 4a — 2(ba — 1) + (8a — 2), akmo a = —3,5;
2) 102 — 3x) + 12x — 9(x + 1), a0 x = —%;
3) a(3a — 4b) — b(3b — 4a), akmo a = -5, b = 5;
4) 3xy(5x? — y?) — 5xy(8x% — y?), axmo x = é, y=-2.

281. CopocriTh BUpas i 3HAUAITHL 1Or0 3HAYEHHS:

1) 7a2a — 0,1) — 0,1a(10a — 7), aKIimo a = %;

2) 4x(2x — 5y) — 2y(4y — 10x), axmo x = -15, y = 15.
282. IlepeTBOPiTh HA MHOTOYJIEH CTAHIAPTHOIO BUTJIALY:

1) 3a(5a® — 3ab + ab® — b?) - b;
2) —xy - (x%y — 2x%y% + 3xy® + x%) - A2

283. Po3B’s:KiTh PiBHAHHS:

1)5x—9+5x—7:1; 2)3x—1_§:_;
4 4 14 7

3)x—6+2x+3:2x; 4)2—x_i:l'
3 3 5 15 3

284. Po3B’aKiTh piBHAHHS:

1)7:Jc—3_5x+1:0; 2)x_—3_£:1;
6 2 5 4

3)4x+1+10x+1:x; 4)x+2:l_£.
6 6 15 3 5

285. IIpu AKOMYy 3HAUEHHi 3MiHHOI:
1) smauennsa Bupasdy 2(3y + 1) y 4 pasu Oinplme 3a 3HAUEHHS
BUpasy 3y —2;
2) mobyTok BupasiB 3x i 2x + 1 mopiBHIOE cymi BupasiB x(4x — 1)
i2(x?- 3)?
286. 7151 BUTOTOBJIEHHS ONHOTO TiCTeuKa MOTPiOHO Ha 4 T IyKPY
OiJyibITie, HiK OJIS BUTOTOBJIEHHS OSHOTO IIHPisKKa abo OJHOTrO IIOH-

YyuKa. 3a JeHb Yy KOHIUTEePChbKOMY Ilexy Oyso BuroroBjeHo 80 Tic-
TeuoK, 50 moHuwmkiB i 50 nupixkkis. IIpu 1bomy Ha Bci TicTeuka
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nimto Ha 80 r myKpy OinbIle, HidXK Ha BCi HOHUMKM i HNHUPIKKHI
pasom. CkinbKu rpaMiB IyKPY #ijle Ha BUTOTOBJIEHHS OIHOTO TiC-
Teuka?

287. 3a 8 ouiBiiB, 4 pyuku i 6oxkHOT 3amiaruau 26 rpa 50 Koi.
OuiBenbs Ha 1 rpH 75 KOI. OEIIeBIINN 3a PYUYKY i Ha 3 rpH 25 KoII.
gelreBIIni 3a 0J10KHOT. CKiJIBKM KOIITYIOTH OKPEMO OJIiBeIlb, PyU-
Ka i 61oKHOT?

288. OgHa KOTyIIIKa 0ABOBHAHUX HUTOK
komrye 5 rpa 40 Kom., a JbHAHUX —
6 rpu 50 kon. Babycsa mJs niaeTiHHsS cep-
BeTOK mpupmdaa 0aBOBHAHMX HUTOK Ha
6 KOTYIINOK Oijibllle, HidK JBbHAHWUX, BU-
TPaATUBIINX Ha BCIO NOKYHOKY 175 rpH
20 xom. CKiJIbKM KOTYIIOK 0ABOBHSHIX
i CKIiJIBKM KOTYIIOK JbLHSAHUX HUTOK
npunodasa 6adbycsa?

289. Yopen miaus 3,5 rox 3a Teuiero piuxku i 2,5 rom mpoTu Teuii.
Bigcranp, sxy BiH mpomamus 3a Teuiero piuku, Ha 30 KM Oiablna 3a
BifcTaHb, AKY BiH IIPONJIMB IPOTU Teuii. S3HAHMITH BJaCHY IIIBUI-
KicTh WOBHA, AKIIO ITBUAKICTH Teuii 2 Km/rom.

290. AxuMmu ogHousIeHaMU Tpeba 3aMiHUTH 3ipoUuKH, ITO0 ofeprKa-
TH TOTOXKHICTH:

1) 5ax? « (% + %) = bax® + 35ax?;

2) (9a® + %) - 3a = * + 18a>;

3) (% — 4mc?) - % = 3m3c? — 12m?c%;

4) (% — %) - x%y® = bx?y® — Txy™?

291. dAxki ogHOUuNEeHU Tpeba BIMCATH B KJITHMHKH, 100 Oomep:KaTu
TOTOXXHIiCTh:

1) 3¢*(0 - O) = 9a® — 12a%

2) (O + O) - 5ab? = 5ab? + 10a?b3;

3) (O - 2m2a) - Tm = 14m? — [O;

4) (7x%a — 9xad?) - O = 14x%a° — O?

iz 292. CopocriTh Bupas (n — HaTypaJbHE UHCJO):
1) K +3(xn +4 _ x) _ x2n +7,
) (e T T I T (Tl T}
3) 2"(z% — 1) — 222" + 2) — 2(z" - 2.




PO3AIIT 1

L

£S5 BnpaBu AAS MOBTOPEHHS
o .-

293. V aKuX KOOPAMHATHUX UBEPTAX PO3TAIIOBYIOTHCA TOUKU
A(=5; —7), B(4; —8), C(1; 17), D(-9; 8)?

3
¥ 294. Crpocrite: 1)(-3a%b°)? -(éasz ; 2)(0,1mn")?- (-10m?n?)°.

i:s 295. BuKOpPHCTOBYIOUN BJIACTHBOCTi CTeIleHiB, 3HAWIITHL 3HAa-
YeHHS BUPA3Y:
b 4816 -g”; ?) 275-148'

@ LLikaBi 3aAa4i AAS Y4HIB HEA€AQUUX ﬁ

296. Bigomo, 1110 mpu JeAKMX HaATypaJbHUX 3HAUEHHSX a i b 3Ha-
uyeHHA BuUpasy 6a + b Kparue uucay 7. JloBemiTh, 1110 IPU TUX CAMUX
3HAUEHHAX a i b 3HaueHHsA BUpasy 6b + a TakoK KpaTHe YUCJay 7.

‘| PO3KJIATAHHSI MHOTOYJIEHIB HA MHOK-
* HUKH CIIOCOBOM BUHECEHHS CIIIJILHOTO
MHOKHUKA 3A TYEKKHA

Y 6 KJaci Mu posKJaamaau CKJIAJEeHi unca Ha IPOCTi MHOMKHU-
KM, TOOTO MomaBajiu HaTypaJbHI umcjia y BUIIAAL HoOyTKy. Ha-
npukaazm, 12 =22 - 3; 105 =3 - 5 - 7 Tormo.

ITogaTtu y Buriasagi mo0yTky MosKHaA i mesAki mmorousenu. Ile
O3HAYae, IO i MHOTOYJIEHN MOJKHA PO3KJAJAaTh HA MHOMKHUKIN.

Hanpurnazn, 5x — 5y = 5(x — y); a® + 3a? = a?(a + 3) Tomo.

, Posknacmu mnozouNlen HA4 MHONCHUKU O3HAYAE MOJAATH
HOro y BUIJIANL HOOYTKY OHOUYJIEHA HA MHOTOYJIeH abo X0-
OYTKY KiJIBKOX MHOTOWJIEHIB TaK, {00 IIei Jo0yTOK OyB TO-
TOKHO PiBHHM JaHOMY MHOTOUYJIECHY.

Posrisimemo omuH 3i croco0iB posKJIagaHHS MHOIOUYJIEHIB Ha
MHOXXHUKU — 6UHECEeHHA CNiNbH020 MHOYMCHUKA 3a 0ymxcku. On-
HUM 3 BiJOMIX HaM IIPUKJIAJiB TAKOTO PO3KJIASAHHS € PO3IIOLiIb-
Ha BJIACTUBiCcTb MHOKeHHsS a(b + ¢) = ab + ac, akmio ii 3anucatu
Yy 3BOPOTHOMY HOPAAKY: ab + ac = a(b + ¢). Ile o3nauae, 1110 MHOT'O-
yjgeH ab + ac po3kJajau Ha ABa MHOMKHUKU a i b + c.
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Ilig yac poskJIagaHHS HAa MHOKHUKMN MHOTOUJIEHIB i3 Himumwn
KoedilieHTaM1 MHOKHUK, AKUA BUHOCATDL 3a AY:KKH, 00MPAIOTh
Tak, 100 YJIeHW MHOTOUJIeHA, SAKUN 3aJUIIUTLCI B AYKKaX, He
MaJIi CIiJILHOrO OYKBEHOI'0 MHOMKHIKA, a MOAYJIi IX KoedimieHuTis
He MaJH CILJIbHUX AiJIbHUKIB.

Posrinamemo KinbKka IIPUKJIALiB.

IIpuxnan 1. Po3kyiacTu BUpa3 Ha MHOMKHUKU:

1) 8m + 4; 2) at + Tap; 3) 15a3b — 10a2b>.

Posps a3auusda 1) ConiibHUM MHOXKHUKOM € YUCJIO 4, TOMY

8m+4=4-2m+4-1=42m + 1).

2) CuisibHUM MHOKHUKOM € 3MiHHA @, TOMY

at + Tap = a(t + Tp).

3) ¥ maHOMy BUIIaJKY CIIiJIbHUM YKCJIOBUM MHOYKHUKOM € Haii-
OiapmINA cuinbHUM HinbHUK yncesa 10 i 15 — uucio 5, a coiapHIM
OyKBEHNM MHOMKHUKOM € ofmHousleH a’b. OT:xe,

15a3b — 10a2b? = 5a2b - 3a — 5a%b - 2b = 5a®b(3a — 2b).

IIpurnaan 2. Po3kylacT HA MHOYKHUKU:

D2mb —c)+3pd —¢); 2)x(y—1t) + ct —y).

PospB a3aHnmna.

1) ¥V mamoMy BUNAIKY CIiJIbHUM MHOXHUKOM € IBOYJIEH b — C.
Orxe, 2m(b — ¢) + 3p(b — ¢) = (b — ¢)(2m + 3p).

2) llomaHKM MalOTh MHOKHUKHN y — t i ¢ — y, AKi € IpoTHUIIEK-
HUMU Bupasamu. ToMy B APYroMy JOAaHKY BUHECEMO 3a IYKKU
MHOKHUK —1, omepsxumo: c(t — y) = —c(y — ).

Ome, x(y — ) +t et —y) =2y —t) —cly — )= — Ox — o).

s mepeBipKM IIPaBUJIBHOCTI PO3KJIAJaHHA HA MHOMXHUKU
CJIil TIEPEeMHOMKUTH OTPUMAHI MHOKHUKM. Pe3dyabTaT Mae IopiB-
HIOBATHU JAHOMY MHOT'OUJIEHY.

PoskimamanHsa MHOTOUJIEHIB Ha MHOMKHUKM YaCTO CIIPOIIYE MPO-
1ec pos3B’sI3yBaHHSA PiBHAHHSI.

Ipukaan 3. 3HaiTy KopeHi piBHAHHA 5x2 — Tx = 0.

P o338 a3 anu g Poskmagemo JiBy yacTUHY PiBHAHHS Ha
MHOKHUKM BHUHECEHHAM CIILJIBHOTO MHOMKHHWKA 3a JOY'KKU:
x(bx — 7) = 0. BpaxoByiouu, 110 AOOYTOK MOPiBHIOE HYJIO TOAL i
TiIBKM TOMi, KOJU XOoua O OAMH i3 MHOKHUKIB JOPiBHIOE HYJIIO,
maruMmemo: x = 0 abo bx — 7 =0, 3Bigkum x = 0 a6o x = 1,4.

Bigmosigs: 0; 1,4.

)

Sflke mepeTBOpPEeHHA HA3WMBAIOTHh PO3KJIAJaHHAM MHOTOUYJIEHA
Ha MHOkHuKHN? 9 Ha mpuxnani MHorouwreHa ab + ac
TMOSCHITh, AK BUKOHYETHCA DPO3KJIANAHHA Ha MHOMKHUKU
BUHECEHHAM CIIIJIBHOTO MHOYKHUKA 32 IYXKKU.

Q

65



PO3AIIT 1

i_ﬂ 297. (Ycuo) 3HalmiTh CUiIbHUIT MHOMKHUK y BUpPAaai:
1) 3a + 3b; 2) bm — b5; 3) ab — at; 4) pm + pk.

298. (VcHo) PoskianiTs Ha MHOKHUKIN:
1) xm + xn; 2) 17a — 17b; 3) am — an; 4) 2p + 2q.

299. BuHeciTh 3a IYKKHU CHIIbHUN MHOMKHUK:

1) 4a + 4x; 2) Tp — Tb; 3) ax + ay; 4) xb — xc.
300. BuneciTh 3a IYKKU CIIJIbHUN MHOMKHUK:

1) 2m — 2n; 2) ba + 5b; 3) ab + cb; 4) xy — xt.
@ 301. (Vcro) YUum nipaBUJIFHO BUKOHAHO PO3KJIAJAHHA HA MHOKHUKU:

1) 7a + 7= Ta; 2) bm — 5 = 5(m — bH);

3) 2a — 2 =2(a — 1); 4) Txy — 14x = Tx(y — 2);

5) bmn + 5n = bm(n + 3); 6) Tab + 8cb = 15b(a + ¢)?

302. 3anuiites cymy y BUIVIALL JOOYTKY:

1) 3a + 12b; 2) —6a — 9x; 3) 17a + 17;

4) —ab — a; 5) 14a — 21x; 6) 8b — 8.
303. PoskaamiTs HA MHOMKHUKN:

1) 4m —16a; 2) —12m + 18a; 3) 14m — 14;

4) —xb — b; 5) 8p + 8; 6) 200 — 30c.
304. PoskiamiTe Ha MHOMKHUKN:

1) 5ab + 5xb; 2) 2xy — 8y; 3) —bab + 5a;

4) Ta + 2lay; 5) 9x2 — 27x; 6) 3a — 9a?;

7) m?>— ma; 8) 12ax — 4a%; 9) —18xy + 24y%;

10) a®b — ab?; 11) pm — p®m; 12) —x%y? — xy.
305. BuHeciTh 3a AyKKU CIIIbHUA MHOKHUK:

1) Tax — Tbx; 2) 3ab + 9a; 3) 6xm — 8xn;

4) 15xy + bx; 5) 9m? — 18m; 6) 15m — 30m?;

7) 9xy + 6x%; 8) a®b — ab; 9) -p*q — pg’.
306. PoskianiTh Ha MHOKHUKU:

1) x3 - x% 2) a* + a?; 3) m3 — m5;

4) a® +d’; 5) 3b% — 9b3; 6) 7a + 6a;

7) 4y + 12y% 8) 5m® + 15m?; 9) —-16a* — 20a.
307. PoskaamgiTh Ha MHOKHUKIL:

1) m* — m?; 2) a* + a5 3) 6a —12a3;

4) 18p® — 12p%;  5) 14b3 + T 6) —25m? — 20m.
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308. Banumits cymy 6x2%y + 15x y Buraaai moOyTKy i sHaRIITH
#oro 3HaueHHd, akmo x = —0,5, y = 5.

309. Bamumirs Bupas 12a?b — 8a y Burisazgi fo6YTKY i sHANIITH

1
ioro sHaueHHs, AKIO a = 2, b = §

310. BuneciTh 3a AYKKU CHiJIbHUN MHOMKHUK:

1) a* + a® - a% 2y m® —m?+m7;
3) b + b— % 4) —y" — g2 — 5.
311. IToxmatiTe y BUTIAIL HJOOYTKY:
Dp'+p*-pYy  2)a-d®+a¥
L b -b% 4 -md-m?-mt

312. O6uncIiTh 3pyYHUM CIIOCOOOM:
1) 132 - 27 + 132 - 73; 2) 119 - 37 — 19 - 37.
313. Po3B’sa:KiTh piBHAHHA:
Da?-2x=0; 2)x®+4x=0.
314. 3HaligiTh KOPEeHi piBHAHHS:
1) x? + 3x = 0; 2) x2 — Tx = 0.
iE 315. PoskyiagiTh MHOIOUJIEH Ha MHOMKHUKIN:
1) 4a® + 2a® — 8a; 2) 9v® — 3b% — 27b%;
3) 16m? — 24m% — 32m3;  4) —5b% - 2062 — 250°.
316. BuneciTh 3a OYy’KKHU CIiJbHUNA MHOMKHUK:
1) 5¢8 - 5¢7 + 10¢; 2) 9m* + 27Tm3 — 81m;
3) 8p” — 4p°® + 10p3; 4) 21b — 28b* — 1463,
317. BuneciTh 3a AYKKU CIiJIbHUN MHOKHUK:
1) Tm* - 21m?n® + 14m?3; 2) 12a®b — 18ab? + 30ab?;
3) 8x2y? — 4x3y® + 12x%y3;  4) —5pig? — 10p2¢* + 15p3¢3.
318. PoskimagiTh MHOTOUYJIEH Ha MHOMKHUKIL:
1) 12a — 6a%x? — 9a3; 2) 12b%y — 18b% — 30b%y;
3) 16bx? — 8b%x® + 24b3x; 4) 60m*n® — 45m?n* + 30m3n°.
319. O6UMCIIiTh 3PYYHUM CIIOCOOOM:
1) 843 - 743 — 7432, 2) 11032 — 1103 - 100 — 1103 - 3.
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320. 3HaligiTh 3HaUEHHSA BUPA3Y:

1) 4,23a — a2, axmpo a = 5,23;

2) x%y + x3, axmpo x = 2,51, y = —2,51;

3) am® — mb, akmo m = -1, a = —5;

4) —xy — x2, axmo x = 2,7, y = 7,3.
321. 3HalmiTh 3HAUEHHs BUPAa3y:

1) 9,11a + a?, axmo a = —10,11;

3

2) 5ax?® + 5a’x, AKIMo a :g;x:g.

322. Po3k1amiTh MHOIOUJIEH Ha MHOKHUKN:

1) 2p(x — y) + q(x — y); 2) alx +y) — (x + y);
3)(a—T)— bla— 1) 4) 5(a + 1) + (a + 13
5) (x + 2)% — x(x + 2); 6) —bm(m — 2) + 4(m — 2)2.
323. IlopmatiTe Bupas3 y BUINIALL JOOYTKY:
D a(x —y) + by — x); 2) p(b = 5) — n(5 - b);
3) Tx(2b — 3) + 5y(8 — 2b);  4) (x — y)® — aly — x);
5) 5(x — 3)2 — (8 — x); 6) (a + 1)(2b — 3) — (a + 3)(3 — 2b).
324. PoskaamiTs HA MHOXKHUKN:
1) 3x(b — 2) + y(b — 2); 2) (m? — 3) — x(m? — 3);
3) a(b — 9) + c(9 — b); 4) Na + 2) + (a + 2)%
5) (c — m)?2 — 5(m — ¢); 6) —(x + 2y) — 5(x + 2y)>.
325. 3HalaiTe KOpeHi piBHAHHS:
1) 4x% — x = 0; 2) Tx2 + 28x = 0;
3)1x2+x=0; 4)3x2—3x=0.
9 11 11
326. Po3B’sikiTh piBHAHHA:
1) 12x2 + x = 0; 2) 0,2x2 — 2x = 0;
1, 1, 2
3) —x° —x =0 H1-x"+—-—x=0.
14 3 3

327. Po3B’s:KiTh piBHAHHS:
1) x(8x + 2) — 5(33x + 2) = 0; 2) 2x(x — 2) — 52 — x) = 0.

328. Po3B’s1:KiTh PiBHAHHSA:
1) x(4x + 5) — 7(4x + 5) = 0; 2) 7(x — 3) — 2x(8 — x) = 0.
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329. oBeniTs, 1110 3HAUYEHHSA BUPAa3Yy:
1) 173 + 172 xparHe uncay 18;
2) 914 — 816 kparne uncay 80.
330. MoBeniTh, 1110 3HAUEHHS BUPA3Y:
1) 399 — 398 ginurhca na 38; 2) 49° — 78 ninuTseca Ha 48.

G 331. BuneciTh 3a OYKKU CILILHUN MHOMKHUK:
1) (5m — 10)%; 2) (18a + 27b)2.

332. 3HalgiTh KOpeHi PiBHAHHS:
1) x(x — 3) = Tx — 21; 2) 2x(x — 5) = 20 — 4x.

333. Po3B’skiTh piBHAHHS:
1) x(x — 2) =4x — 8; 2) 3x(x — 4) = 28 — Tx.

334. [loBeaiTh, 10 YMCJIO:
1) 10* + 53 ginuTeca HA 9;
2) 415 — 414 4+ 413 pgiguTeca HA 13;
3) 273 — 37 + 93 ginmuThea Ha 25;
4) 213 + 143 — 73 ginuTbca Ha 34.

,ﬁ% BApGBM AAS MTOBTOPEHHS

o .-
m 335. CrpoctiTh Bupas i 3HAUAITH HOTO 3HAUEHHS:
1) —8x2 + Tx2 — 4x2 + 3x2, axmpo x = 0,1;
2)8m + 5n — Tm + 156n, arkmo m = 7, n = —1.
iE 336. 3anurriTe 3amicTh 3ipouok Taki KoedilieHTH omHOUJIE-
HiB, 11100 PiBHiCTH MepeTBOPHUJIACA HA TOTOKHICTH:
1) 2m?2 — 4mn + n? + («m? — «mn — «n?) = 3m2 — 9mn — 5n%
2) Tx? — 10y? — xy — (xx? — %xy + #y?) = —x2 + 3y% + xy.
U 337. JloB:xMHA TPSIMOKYTHUKA BTPUYi OisbIia 3a #oro Imupu-
HY. K0 JOBKMHY NPAMOKYTHHUKA 3MEHIINUTH Ha 5 c¢M, TO ¥Oro

miaoma s3MeHmuThea Ha 40 cm?. BHAHAITE AOBKUHY i IIUPUHY
IPAMOKYTHUKA.

@ LLikaBi 30Aa4i AAS YHHIB HEA€AQHUX ﬁ

338. Bimomo, 1110 a < b < ¢. Uu MOXKYTh OJHOYACHO BUKOHYBATUCS
HepiBHOCTI |a| > [c| i b < |c|?
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‘I MHOMEHHA MHOTI'OYJIEHA
° HA MHOT'O4YJIEH

TIomHOXUMO MHOTOUJIEH @ + b Ha MHOTOuJIeH X + y. ITosHaunmMo
MHOTO4JIeH X + y OykBoio m. Maemo:

(@a+b)(x+ty)=(a+bm=am + bm.

¥ Bupasi am + bm mizcraBuMO 3aMicTh m MHOTOUYJeH X + y i
3HOBY CKOPHUCTAEMOCA IPABUJIOM MHOMKEHHS OJHOUYJIEHa HAa MHOIO-
4JeH:

am + bm =a(x +y) + b(x + y)=ax + ay + bx + by.
OToxe,
(@ +b)(x +y)=ax +ay + bx + by.

Muorounern ax + ay + bx + by € cymor0 BCiX OgHOUJIEHIB, AKi
Olep’KaHO MHOXKEHHSAM KOXKHOI'0 UJieHa MHoOroujeHa a + b Ha
KOMKHUH 4JieH MHOTOYJIeHa X + Y.

IIpuxogumo mo npasusa MHONCEHHSA MHOZOLLEHA HA MHOZOUJIEH.

, llo6 nomnoxcumu MmMHO204LEH HA MHO204NeH, mpebda
KOJCHUI YleH 00H020 MHOZOYULEHO NLOMHONCUMY Ha KO-
Huil unen Opyez020 mMHOoz04YNeHa i odepicani dobymru 0o-
damu.

Hpouec MHOXE€HHA MHOI'OYJIEHa Ha MHOI'OYJIEH MOJMKHAa IIogaTnu
CXeMaTHu4HO:

"

b

~_~
S}
+

N

"

(x +y)=ax + ay + bx + by.

PesysbraTom MHOYKE€HHSI MHOTOUYJIEHA HA MHOTOUJIEH € MHOTO-
yjieH. SIKINo mepinii i3 COiBMHOMKHUKIB TOOYTKY MICTUTBH m dJje-
HiB, a IPYyTrU#l — n YJeHiB, TO, IEPEMHOMKUBIIN IX, OJEPIKIMO MHO-
TOYJIeH, ITI0 MiCTHUTHMMe mn UJeHiB, a micad 3BeleHHsS TOmiOHIX
JONAHKIB IIA KiJbKIiCTh MOXKe 3MEHIIIUTUCSI.

IIpuraan 1. Bukonatu MmHOKeHHA (2x — y)(4x — 3xy + 2y).

Posp ss3audas.

(2x — y)dx — 3xy + 2y) = 8x2 — 6x%y + 4dxy — 4xy + 3xy? — 2y =
=8x? — 6x%y + 3xy? — 242

IIpurmaan 2. Cupoctutu Bupas (2x — 7)(x — 3) — 2x(x + 4).
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PospB sa3aunHa4da.
(2x—7)(x—3)—2x(x+4)=&3—6_x—@+21—&3—8_x=
=-21x + 21. T T

AKu,0 HeobxiOHo nepemuodcumu Oiblie HiKn 064 MHO20YJIEHU,
mo cnoYamky nepemuHoNcyiomsv O0esaki 0eéa 3 HUX, nOMiM OMPUMA-
HUll pe3yavmam MHOMAMb HA mpemiil MHO20UJeH i m. 0.

IIpurknan 3. Bukonatu mHOMXKeHHA: (x — 2)(x + 3)(x + 1).

Po3B a3aHHa CoouaTKy TOMHOKKUMO IEPIITUN MHOTOYJIEH
Ha APyruii, a TOTiM OTPUMAaHUI Pe3yJbTaT IIOMHOKMMO Ha TPeTii
mHorowren: (x — 2)(x + 3)(x + 1) = (x2 + 8x — 2x — 6)(x + 1) =
=(x?+x-6) - x+D=x3+x2+x2+x-6x—6=x3+2x"-
- bx — 6.

: ? ChopmyroliTe HPaBUJIO MHOKEHHS MHOIOUYJeHa Ha MHO-
o/ TOUJIeH. J dx mepeMHOXUTH Oijnblle Hi¥X gBa MHOTO-
ujeHun?

171 339. (Vcro) 3uaiigits 100y TOK:

1) (x + y)im + p); 2) (c—2)® + 1)

3) B — )@ — b); 49 (1 -p2-a.
340. BukoHaiiTe MHOMKEHHS:

1) (@ - b)x + y); 2) (¢ + d)(m + n);

3) (c — a)(m — y); 4) (@ + 5)(b — 2).
341. TlepeMHOKTE TBOUJIEHU:

1) (c — 8)d + 1); 2) (m + n)(a + b);

3) (@ + 2)(x-3); 4) (m - p)a — d).

iﬁ 342. CupocriTh Bupas:
D@+3)a+2; 2)y-2F+4); 3) 2 -pp+ Dy
4) (b — 5)(2b + 1); 5) Ba — 49)(2a + 1); 6) (by — 3)A — 2y).

343. CupocrtiTh Bupas:

D+ 2)y - 3); 2) (@ - 3)(a - 2); 3) @4 - pp + 3);
4) (ba—2)a@+3); 5)@db-3)2b-1); 6)(Tm—2)1 + 2m).

344. TlogaiiTe Bupas y BUIVIALL MHOIOUJIEHA CTAHIAPTHOIO BUTIALY:

1) @2+ 4x)Q2y - 1); 2) (x* + a)(x — a?);

3) 4p — 2m)(3p + bm); 4) (2x2 — 1)(8x + 1);
5) (7x2 — 4x)(3x — 2); 6) (b — 2)(3b3 — 4b?);
7) (m? — 2m)(3m — Tm?); 8) (n® — 2n?)(n + 7).
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345. CupocriTs BUpas:

1) 3m? — p)(m?* + p); 2) (5a* + b)(b* - 4a?);

3) (12a2 - 3)(ba — 7a?); 4) (2a® — 3a%)(a + 5).
346. BukonailiTe MHOKEHHS:

1) (m — n)(a + b — 1); 2)B—-a)(p +5— m)

3) (@ + x — 3)(n + 2); 4) (c —d— T)(x + y).
347. IlepeTBOpiTh BUPa3 HA MHOTOUJICH:

1 (@ + b)(m — 2 + p); 2) (5 - x)(m — n - p);

3) (x +y—2)a— m) 4) (ptq+3)(-a-x).

348. Bukonaiire nmii:
1) 2x + T)2x — 4) + 28; 2) b5m? + (3 — bm)(m + 2);
3) (@ + T)a — 2) — a(a + 5); 4) 2b + 1)(3b — 1) — (6b% — 1).

349. CupocriTh Bupas:
1) 2p — 1)8p + 5) — 6p?; 2) 12 + 3m — 2)(bm + 6);
) (m + 3)(m — 5) — m(m — 2); 4)@Ba-—2)da+1)— (1242 - 2).

350. IleperBopiTh BHpas Ha MHOIOUYJEH CTAHIAPTHOI'O BUIJIALY
i sHAWAITL HOT0 3HAUEHHS:

1) (2a — 3)(3a + 5) — 6a2, axmpo a = 13,5;

2) bx — DA - 2x) — Tx, axmo x = —2.

351. CopoctiTk Bupas i 00UncIiTh OO0 3HAYEHHS:

1) (7x + 3)(2x — 1) — 14x2, axmpo x = —8;
2) 2a + 4)(1 — 3a) + 10a, akmio a = —1.

352. Buronaiire mii:
1) x(x — 5) + (x + 4)(x + 2);
2)(m +3)(m —4) —m(@m — 1) + 5;
3@a+3a-(@a@a+1)+HA-a)4 + a)
4) (v + 2)(y — 3) — 2y - y).

353. CupocriTs Bupas:

1) (bx — 1)@x + 7) — 4x(bx — 8);
2) (a+ 3)a —2) —a(a +9) + 6;
3) 2x(8x — 1) + (x — 9)(bx — 6);
4) 2x + 3)(bx — 4) — 2x(x — 3) — 13(x — 1).
354. Po3B’a:KiTh piBHAHHS:
1) (x — D(x + 2) — x2=-8; 2) Bx + 1)(5 — 2x) + 6x2 = 5.
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355. Pos3B’s1:KiTh piBHAHHSA:
Dx+3)2x—-1)—-2x2=T; 2)10x2+ (bx — 1)@ — 2x) = —4.

iE 356. IlepeTBOpiTh BUpPa3 Ha MHOTOYJIEH CTAHIAPTHOTO BUTVIALY:

1) (@ + ab - b*)(a — b); 2) (¢ - xy — yI)x + v);

8) (m — n)(-m?* — 3mn + n?); 4) (p — 2)(p* + 3p — 4);

5) (9 — 4m — m?*)(m — 2); 6) (v* — 8y — N4y — 2).
357. BuKoHaliTe MHOKEHHS Ta CIPOCTITh OJep:KaHUN BUpPas:

1) (@ + b)(-a® + ab — b?); 2) (x - Ya® - xy + y);

3) (7a® + a — 1)(a + 1); 4) 2m2 - 3m — 2)(m + 5).

358. IleperBOopiTh HA MHOTOUYJIEH CTAHLAPTHOrO BUTJIALY:
1) Bm + 2n)(9m? — 6mn + 4n?);  2) 4x? + 10xy + 25y%)(2x — 5y);

3) (—x2 + 3xa — a®)(x + 2a); 4) Bm — x)(bmx — m? + x?).
359. IlogaiiTe OOYTOK y BUIVISAAI MHOTOYJIEHA:

1) Bx — y)(9x2 + 3xy + y?); 2) (9a% — 2ab — b?)(3a + 2b).
360. Bukonartite mii:

1) 9m? — 8m — 2)(8m + 7); 2) 18y — By + 1)(6y + 4);

3) (@ + Ma — (a + 2)(a — 2); HOG+7DOG+1)—-B+8)Db - 1).

361. CupocriTh Bupas:
1) 8x — (x + 5)(x + 3); 2) ala + 8) — (a + 2)(a — 5);
3) 12x2 + 5 — (4x + )Bx — 1);  4) (x + 1)(x — 5) — (x + 3)(x— 7).

362. IlepeTBOpPiTH HA MHOTOYJIEH CTAHAAPTHOTO BUTIALY:

1) a%(a - 2)(a + 5); 2) -5m?(m — 1)(2 — m);
3) —4x3(2x — 3)(x — x?); 4) 0,26%(5b + 10)(b2 — 2).
363. Po3kpuiiTe Iy:KKHU 1 CIIPOCTITh OfepKaHUI BUPAa3:
1) m2(m — 4)(m + 2); 2) —a2(2a — 3)(3a + 7);
3) —5b3(2b + b2)(b — 1); 4) 0,5x2(2x — 6)(x2 + x).

364. [loBeaiTh TOTOMKHICTH:
Dm-3)m+7)—-10=(m +8)(m —4) + 1;
2) 2x — 1)Bx + 5) + 9x = Bx — 1)(2x + 5) + 3x.

365. JloBeniTh, 1110 AJA KOMKHOTO 3HAUEHHSA 3MIiHHOL a:
1) sHauenus Bupasy (a — 8)(a + 3) — (a — 7)(a + 2) mopisuioe —10;
2) sHayeHHA BuUpasy (a2 — 2)@® + 5) — (@2 — 4)(a? + 4) — 3a?
IopiBHIOE 6.
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366. oBeniTp, 1110 3HAUEHHS BHUPa3y He 3aJIEKUTH BiJl 3HAUEHHS
3MiHHOI:

H(m—-"7m+ 1) — (m + 2)(m — 8);

2) a?(@® - 1) — (@® - 2)(@® + 3) + 2a2.
367. IloBeniTh, 1110 IIpU OyAL-AKOMY 3HAUEHHI 3MiHHOI @ 3HAUYEHHSA
Bupasy (a + 7)(a — 3) — 4(a — 8) € TogaTHUM UNCJIOM.
368. 3anuIriTh BUpas3 y BUIVIALI MHOTOUJIEHA:

D-y%5 2 (p+2a% 3)@Ax-3y% 4 (Ta + 20
369. IlepeTBOpiTh BUpas3 HA MHOI'OUJICH:

1) (2a — 3b)%; 2) (4x + 5y)s.
370. CupocTiTh Bupas i 06UMCIIThL HOTO 3HAUEHHS:

1) 2x2 — x)(3x% + x) — (x2 + x)(6x2 — 2x), AKmO X = —2;

2) (a + 2b)(a® — 2ab + 4b%) — 8b3, axmo a = 3, b = —2015.
371. CopoctiTh Bupas i 3HAUAITH HOTO 3HAUEHHA:

1) (x =9+ 9) — (x — 3)x + 27), &IKI_LIOXZ].é;

2) 8a3 — (2a — 3b)(4a? + 6ab + 9b?), axmo a = —g, b= %

372. 3HaiiiTh KOpeHi PiBHAHHA:

1) 4x — (x + 2)(x — 3) = (b — x)(x + 3);

2) 2x(x + 1) — (x + 2)(x — 8) = x2 + 7.
373. Po3B’:KiTh piBHAHHA:

Dx@x -5 -x2=2-(x—- D2 - x)

2) 2x2 — (x + I)(x + 19) = (x + 3)(x — 2) + 8.

374. 3amicTh 3ipoOUYKM B3amUINiIThL TaKi OSHOUJIEHU, IOO PiBHICTH
cTajia TOTOXKHICTIO:

D) (x— D+ 3)=x2+ % — % DWy+2y-—%)=%+y— =
375. loBeniTs, 1110 A4 OyAb-AKOTO HATYPAJbLHOTO 3HAUEHHS 71 3HAa-
YeHHs BUPasy:

) (n+ 2)(n + 3) — n(n — 1) e kparHUM Uucay 6;

2)(n — 5)@n + 8 + (n + D(2n — 5) + 46 ipu ginenHi Ha 3 mae

B ocraui 1.

376. 3HalgiTh TPU MOCTiJOBHUX HATYPaJbHUX UMNCJA, AKIIO KBa-
IpaT MEHIIOro 3 HuX Ha 44 MeHIIni Big HOOYTKY ABOX iHIIKX.
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377. llano nBa mooyTku 27 + 18 i 12 - 42. Ha aKe oxwe ii Te came
yrcso Tpeba SMEHIIINTH KOMKEeH 13 YOTUPhOX MHOMKHUKIB, 11100 3HA-
YeHHS HOBUX JOOYTKiB cTaju MiK co0oro piBHMMN?

378. Nano mBa mobyTrm 22 + 15 i 27 - 12. Ha ake oxHe i1 Te came
yucao Tpeba 30iJBIMUTH KOMKEH i3 UYOTMPHhOX MHOMKHUKIB, I100
3HAUEeHHS HOBUX MOOYTKiB cTaju Misk coboio piBHUMU?

i:! 379. BukoHaiiTe MHOKEHHS:

1) (@® — 2a + 1)(@® + 3a — 7); 2) (7T — 2b + 3b%)(2b% — 2b — 1).
380. BuxonatiTe MHOYKEHHH:

1) (x2 — x — 1)(x2 + 3x + 5); 2) (7T — a — 2a®)(@?® + 3a — 1).
381. 3HalaiTh YOTHUPU ITOCTIMOBHUX IIJMUX YKCJA, AKIIO JOOYTOK
IBOX OiIBINTMX 3 HUX Ha (8 OiIbIIUE 3a JOOYTOK MIBOX MEHIIINX.

382. 3HaiigiTh YOTUPH ITOCJIIOBHUX HATYPAJbHUX UKCJIA, SKIIO JT00Y-
TOK JBOX MeHINX 3 HuX Ha 102 MeHIuit Big fOOYTKY ABOX OLIBIIIHX.

383. IlepeTBopiTh BUpa3 Ha MHOTOUJIEH CTAHAAPTHOTO BUIJISALY:
1 (a + 2)@a — 1)(a + 3); 2) (@ — 4(a — T(a + 1).

384. BukonaiiTe MHOKEHHS:
1) (x + )x*— 23+ x2— x + 1)
2)(b— DB* + b3+ b2+ b+ 1).

385. IlepumeTp mpaAMOKyTHUKA AopiBHIoe 60 cm. Ao itoro mo-
BYKMHY 30igbIimuTy Ha 1 cM, a IIUPUHY 3MEHIINUTH Ha 3 CM, TO

fforo IJoma 3MeHIIUThCA Ha 45 cMm?. BHAHMITL JOBKUHY i IIKUpHU-
HY DAHOT'O IPAMOKYTHHKA.

|
_ﬁ%ﬁ‘ BnpaBm AAS MOBTOPEHHS

o =

386. IIIBuakicTh aBTOMOOiNA — 70 KM/TOH, a MOTOIMKJA —
50 xm/rox. IIlaax Bim cesa mo MicTa MOTOIMKJI JOJIa€ Ha 2 IO
IOBIIle, HisX aBTOMOOLJIb. SHAKAITL BifcTaHb Bij cesa 4o micra.

387. 3HaiigiTh momaTHe YMCJIO, IKe IPU IiJHeceHHi Jo KBaapara:
1) 36iabpIIyeThea v 4 pasu; 2) 3MeHIIIyeTbCA y 5 pasis.

G 388. V mepmriti kaHicTpi Oysio BTpudui Oiyibilie OEH3WMHY, HiXK Yy
npyriii. Kosu 3 mepimoi KaHicTpu mepeauau 2 J1 y Opyry, BUIBUJIO-

cs, 110 Telep 00’eM OEH3MHY APYToi KaHiCTPU CKJamgae 7 Big 00’emy

nepiroi. CKiibKu 6eH3WHY OyJI0 B KOXKHIN KaHicTpi cmouaTtky?
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389. IlomaiiTe Bupas3 y BUIVISAAL PisHUIL JBOX MHOIOUYJIEHIiB, OJWH

1) 5x2—-8b+a)— (b2 —5x+ 1) — (2b — x2 + Tx);
2) 8mx? + Tmn? — p) — (x® + mx® + 2p) — 17x.

@ LLikaBi 3aAQ4i AAS YYHIB HEA€AQUUX ﬁ

390. O6uyucairn: 2124~4 2 +3 1 -5 2 - 12.
125 129 125 129 129

1 PO3KJIATAHHSI MHOTOUJIEHIB
° HA MHOKHUKH CITOCOBOM TPYITYBAHHS

Y § 10 mu osHafioMuauCA 3 POSKJIAJAHHAM MHOIOYJIEHA Ha
MHOYXHUKHU CIIOCOOOM BUHECEHHS CIIIJIBHOTO MHOYKHUKA 34 JY'KKU.
IcuyroTs # iHIIL cmocOOM PO3KJIAMaHHS MHOIOUYJIEHIB HA MHOMKHIU-
KU, HAIIPDUKJAJ, Cnocib epynyeanus.

IIpuxman 1. Po3kigacTn HAa MHOKHUKY MHOTOUYJIEH
ab — 5a + 2b — 10.

PosB ss3aua4g4 Y janoMy BUOAIKYy B yCiX WeHIiB I[bOro
MHOTrOUYJIEHA HEMAE CIIiJIBHOTO MHOMKHUKA. ToMy TyT AOIIiJIbLHO 3a-
CTOCYBaTU caMe CIIocib rpymyBaHHs. Pozi®’eMo momaHKM Ha IBi
TPyOu Tak, W06 000aHKU 8 KOMCHIll epYyni MAAU CNILbHUTL MHOMCHUK:

ab—5a + 2b — 10 = (ab — 5a) + (2b — 10).
3 KOKHOI Py BUHECEMO CIIiJIbHUI MHOMKHUK 34 TYIKKIU:
(ab — 5a) + (20 — 10) = a(b — 5) + 2(b — 5).

Temnep omep:xaHUil AJis 000X IPYHI CIIJIbHUNA MHOMXKHUK b — b

BUHECEMO 3a IYKKU:
a(b—-5)+ 2(b—-5)=( - 5)(a + 2).

Omxe, ab — 5a + 2b — 10 = (b — 5)(a + 2).

3rpynyBaTi AOSAHKM JaHOTO MHOrOUYJIeHA MOKHAa OyJo i B iH-
mIuii cmocio.

Hanpuxaan, ab — 5a + 2b — 10 = (ab + 2b) + (=5a — 10) =
=bla+ 2)— 5@+ 2)=(a + 2)(b - 5).

IIpuxogmMo [0 BHCHOBKY, IO AJIsI PO3KJALAHHS MHOIOYJIEHA
Ha MHOKHUKM CIIOCOOOM I'pyIIyBaHHS BapTO BUKOHYBaTHU Hii y Ta-
Kili TOCJIigOBHOCTI:
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Llini Bupasn

, 1) posbumu mnozounen Ha zpynu 00dankie, KOINHA
3 AKUX Micmumbv CRiibHUL MHONCHUK;
2) 3 KOMHCHOTL 2pYynu 6UHeCMU CRINbHUL MHONCHUK 3¢ OYHcKU;
3) cninvruli 0ns 6cix zpyn MHOMCHUK, W0 YMeEOopuecs,
8uHecmu 3a OYrcKu.

s mepeBipKM MPaBUJIBHOCTI PO3KJIAMAaHHA CJi MepeMHOMXKU-
T ofep:KaHi MHOKHUKHU. [JoOOYTOK ITMX MHOKHUKIB Mae HOPiBHIO-
BaTU JaHOMY MHOTOUJIEHY.

IIpurnan 2. Po3kjiacT HA MHOKHUKYA MHOTOYJIEH
2a +2b—m + am + bm — 2.

Pos3B ga3auH4a I-icnoci6. 3rpyryeMo 4JeHU MHOTOUYJIEHA
y TpuU TPyIH IO OABA JOOAHKHU TaK, IMO0 JOOJAHKMU B KOMKHIN rpymi
MaJIu CIIIJIbHUYT MHOKHUK. MaTtumemo:
2a +2b—m +am + bm - 2=(2a +am) + (2b + bm) + (—-m — 2) =
=a2+m)+b2+m-12+m)=R2 +m)a+b-1).

2-il cnoci6. 3rpyIyemMo Telep YJIeHU MHOTOUJIeHa Y ABi rpymnu mo
TPU JONAHKHU TaK, I00 HOJAHKHK y KOMKHINM rpyIi Maau CIiJbHUHA
MHOXKHUK. MaTrumeMo:
2a +2b-m+am +bm —-2=2a+ 2b—-2)+ (am +bm — m) =
=2a+b-1D+ma@a+b-1)=((a+b-1)2+ m).

Ipuknan 3. Po3kaacTu Ha MHOMKHUKU TpuujieH x2 — 6x + 8.

P o338 a3 aHH 4. BpaxoByiounu, mjo —6x = —2x + (—4x), mo-
JKeMo TiepenucaT MHOTOUJEH K CYMY YOTUPHOX AOJAaHKiB, 3Tpy-
myBaTHU iX i AaJii po3KJIacTH HA MHOYKHUKU:

x2—6x+8=x2—-2x—4x + 8 =(x2— 2x) + (-4x + 8) =
=x(x —2)—4(x — 2)=(x — 2)(x — 4).

Axbu My momasiu HOZAHOK —6X y BUIVIAAI CyMU JBOX SIKUXOCH
iHIIMX HOOAaHKiB, TO He 3MOIJIK 0 3aCTOCYBATH IPYyIyBaHHS i PO3-
KJIACTM HAa MHOKHUKHU. [IpomoHyeMO mepecBifuymMTHCSa B IIHOMY Ca-
MocTitHO. «CeKpeT» IIOJIATAaE B TOMY, IO caMe AOJaHKU —2x i —4x
CHPUSJIN MOABI CHIJILHOTO MHOMKHUKA IiCJA PO3OUTTA MHOT'OUJIEHA
Ha I'PyIu.

SIKy mocJIigoBHICTS Iilf 3aCTOCOBYIOTH AJIA PO3KJIATaHHA HA

~/ MHOXKHUKH CIIOCOOOM IDyIyBaHHA?

),
b/

(‘] 391. V mHorouseni ca — 2¢ + 5a — 10 Ha3BiTh rpymny 3i cmiab-
HUM MHOXKHUKOM @ i Tpyny 3i CIiJIbHUM MHOYKHUKOM 2.
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PO3AIIT 1

392. 3akiHuiTh, po3KIaJaHHA MHOIOUYJEHA Ha MHOXKHUKI:
xy+yt—2x—-2t=(xy—-2x)+(yt—-2t)=x(y—2) +t(y — 2)=...

393. 3aKiHUITH po3KJIaTaHHSI MHOTOUJIeHA HA MHOMKHUKIU:
ab—cd—-ad+cb=(ab—ad)+(cb—cd)=ab—-d)+cb-d)=...

iﬁ 394. IlopatiTe BUpas3 y BUMNIALL JOOYTKY MHOI'OUYJIEHIB:

1) a(d + ¢) + 3b + 3c; 2)plx —y + Tx — Ty;

) m(t—95)+1t—5; 4) b(m —c) +c— m.
395. PoskyamiTe Ha MHOKHUKM:

1) c(x —y) + 3x — 3y; 2) a(c + m) + 9¢ + 9m;

3) x(c + 5) + ¢ + 5; Hy(p—-3)+3-p.
396. PoskaamiTh MHOIOUYJIEH HA MHOMKHUKIL:

1) ax + ay + 6x + 6y; 2) b5m — 5n + pm — pn;

3) 9p + mn + 9n + mp; 4) ab +ac — b — ¢

5)1—-by—y+ b 6) ma + 2a — 2m — 4.
397. IlopaiiTe y BUIMIALL JOOYTKY MHOTOUJIEHIB:

1) ab + 5a + bm + 5m; 2)mp —b+ bp — m;

3)am — b+ m — ab; 4) cm — 3dm + cp — 3dp.

398. Bamnurrite Bupas ab — ac + 2b — 2¢ y BuriAgi Jo0yTKYy Ta
3HAWOITL Horo 3HAUeHHd, akio a = —1; b = 5,7; ¢ = 6,7.

399. 3anumite Bupas bx — S5y + xt — yt y BuraAzni gobyTKy Ta
3HAUAITH HOTO 3HAUEHH:, AKIO X = 7,2; y = 6,2; t = —4,5.

iE 400. TlomatiTe y BUTIAAL JOOYTKY MHOT'OYJIEHiB:

Dad+a?2+a+1; 2) b — b3 - b2 + 1;
3)ct+38c3—c-3; 4) a% — 5a* — 3a2 + 15;
5) m2 — mn — 8m + 8n; 6) ab — 9b + b2 — 9a;
7 Tt — ta + Ta — t% 8) xy — ty — y® + «xt.

401. PoskiagiTh Ha MHOMKHUKN:
1) x2 + bx — b%y — bxy;
2) a?b + ¢2 — abc — ac;
3) 7a®m + 14a% — 6bm — 3am?b;
4) 21x + 8tm?3 — 24m? — Txtm.

402. IlomaiiTe MHOTOUJIEH Y BUIVIALL HJOOYTKY:
1) b2 + xb — x%y — xby; 2) m?2 + Tm — bm — Tb;
3) 4a — ax + 4x — x%; 4) ma — mb — m2 + ab.
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Llini Bupasmn
403. O6uncaiTs 3HAYEeHHS BUpPasdy HAW3PYUHIIINM cIocoOoM:
1) 157 - 37 + 29 - 157 + 143 - 42 + 24 - 143;

2)93-51—16-4,5+101-51—16.
3 2 3 2

404. 3nalifiTe 3HAUEHHSA BUpPAa3y, MONEPEeIHBO PO3KJABIIN BUPA3
HA MHOKHUKU:

1) 5m%2 — 5mn — Tm + Tn, axkmo m = 1,4; n = —5,17;

2) 3a3 — 2b3 — 6a2b2 + ab, akmo a = %; b= 3

405. 3HaligiTh 3HAUEHHS BUpPAasy, IIONEePeIHLO PO3KJIABIIMN BUPA3
HA MHOMXHUKU:

1) 27x% + 2 + 27x + 1, ﬂfcmox:_%;

2) 5p + px? — p?x — bx, axmo p = 2,5; x = 2,4.

[\

406. 3anuiriTe BUpas3 y BUIVIAAL HJOOYTKY:

1) 45x3y* — 9x%y3 — 15x%y? + 3xty;

2) 2,1mn? — 2,8mp? — 2,7n3 + 3,6np>.
407. PosknagiTh Ha MHOKHUKU:

1) 8m2c — 6m2x — 16cx3 + 12x%;

2) 1,2xy® + 1,6x3y% — 2x7y — 1,5x52.
i:! 408. Po3B’a:KiTh piBHAHHA:

1) x2 — 5x + 40 = 8x; 2) 5y3 + 22 + 5y + 2 = 0.
409. Po3B’sa:KiTh PiBHAHHS:

) x2+ Tx — 7=x; 2) 3+ 2+ Ty +1=0.
410. PoskaamiTh Ha MHOKHUKIU:

1) at? —ap + 3 — tp — bt? + bp;

2) ax? + ay® — mx® - my®> + m - a;

ymb—-—m+7-7b— Tm?+ m?

4) 6ax + 3ay — az — 6bx — 3by + bz.
411. Pos3kaamiTh Ha MHOMKHUKIHI:

1) a?b+a+ ab’>+ b+ 9ab + 9;

2) 8ax + 4bx — 4x + 10am + 5bm — bm.
412, Po3kJafiTh HA MHOKHUKHN TPUUJICH:

1) x2 + 5x + 4; 2) x2 — bx + 4;

3) x2 + x — 6; 4) a? + 4ab + 3b2.
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413. PoskjagiTh Ha MHOMKHUKN:
1) x2 — 6x + 5; 2) x2 — x — 6;
3) x2 + 2x — 15;  4) a® + bab + 6b2.

£ =5 Bnpasu AAS MOBTOPEHHS
o =

@ 414. CupocTiTs Bupas3 Ta 3HAHAITH fI0ro 3HAUEHH:
1) 0’8(‘1 - 5) - 0,6(2 - (l), AKIIO a = _5;
2) %(736 - 14y) - %(1836 — 27y), axmpo x = 2015, y = _%_

415. 3HaligiTh KOPiHb PiBHAHHS:
1) 6x(x — 1) — 2x(3x — 5) = —8§;
2) 52 — x2) — 4x(x — 1) = 3x(1 — 3x).

@ LLikaBi 3a0Aa4i AAS YHHIB HEA€AQHMX ﬁ

416. 3HaiigiTe yci HaTypaJbHi 3HAUEHHA N, IPU AKUX BUKOHYEThH-
cs HepiBHIiCTB

7 n 11
— < —<—.
12 63 18

Homawnsa camocmiiina po6oma Ne 2

Koxxne saBmanHa mae mo yortupu BapiaHnTu Biamosigein (A-T),
cepes IKUX JUIIe onqnH € npaBuiabHUM. O0epiTh BapiaHT IpaBUIIb-
HOI Bigmosimi.

P~
'ﬂ 1. fIxuii 3 BupasiB He € MHOTOUJIEHOM?

A) “5; B)x®—2x+ 7T B)-b-19; T)6c2
a p—

2. k(n — m) = ...

A) kn — m; B) n — km; B) kn + km; T') kn — km.
3.4c +8=..

A) 2(c + 4); B) 4(c + 2); B) 8(c + 1); T) 4(c - 2).
@ 4. fdxomy 3 MHOrouJIeHiB HopiBHIoe Bupas (x — 5)(x + 2)?

A) x2 + 3x — 10; B) x2 — 3x — 10;

B) x2 + 3x + 10; I') x2 — 8x — 3.
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5. Ilopaiite Bupas (3m2 — m) + (4m? — 5) — (Tm? + 3) y Burnazi
MHOTOYJIeHA CTAHJAPTHOTO BUTJIALY.

A)14m?2-m-2; B)-m-2; B -m-8 TI)8-m.
6. Poskiazgites Bupas am — an — 2m + 2n Ha MHOXHUKMH.

A) (m - n)(a - 2); B) (m — n)(a + 2);

B) (m + n)(a — 2); ) (m - a)n - 2).
iE 7. Ilpu AKoMy 3HAueHHi X 3HaUeHHs PisHUIL omHOUJIeHa 8x
i MHOrounena 3x — 4x2 + 2 [OpiBHIOE 3HAUEHHIO MHOTOYJIEHA
3x + 4x2 — 47

A) 2; b) 1; B) -1; I o.

8. O6uncits 297 - 397 — 3972 HaiispyuHIiImIUM croco6OM.
A) 39 700; B) —39 700; B) —29 700; I') 29 700.
9. 3HaiimiTe 3HaueHHA BUpPasy (x — 5)(x + 2) — (x — T)(x + 4),
akmo x = 10,2.
A) 18,2; B) 18; B) 28,2; ) 7,8.

G 10. Pos®’skiTh piBHAHHA x2 + Tx = 2(x + 7).
A) -T; 2; B) -7; B) 2; rn-2;7.

11. 3nauenns Bupasy 27 — 3% € KpaTHUM YHCTY ...
AT B)11;  B) 13; T) 17.

12. 3uaiigiTe HalbOiabIIe i3 YOTUPHOX MOCHiIJOBHUX IIAPHUX UKCEJI,
AKIIO AOOYTOK IEPIIOoro i Tperboro umces Ha 44 MEHINIUI Bif 10-
OyTKY OBOX iHIIIUX.

A) 10; B) 6; B) 18; T) 14.
3ABIAHHS 1JIsI IEPEBIPKY 3HAHB IO § 7 — § 12

ia 1. BuxkoHaliTe MHOKEHHS:
1) m(a — b + 3); 2) —p(x +y — 4).

2. BunecitTh 3a AY)KKHU CIIIJILHUA MHOKHUK:
1) Ta — 7b; 2) xm + ym.
3. BukonaiiTe MHOKeHHS:
1 (a + 2)(x — 3); 2) (b — 5)(c — m).
iﬁ 4. TlepeTBoOpiTh BUpas Ha MHOTOUJIEH CTAHIAPTHOTO BUTJIAAY:
1) 2x2 — x) + (8x — 5) — (x2 — b);
2) —2xy(x? — 3xy + y?).
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PO30IN 1
5. PoskiamiTe MHOrouJIeH Ha MHOMKHUKI:
1) 9a2 — 12ab; 2) Tx — Ty + ax — ay.
6. Copocrtite Bupas (x + 5)(x — 2) — x(x + 3).
iE 7. Po3B’skiTh piBHAHHA (2x + 3)(Bx — 7) = x(6x — 3) — 17.
8. PoskamgiTe MHOTOUYJIEH Ha MHOKHUKU:
1) 9m3 — 3m* — 2Tm?,; 2) m? + 2n — 2m — mn.
G 9. 3HaligiTL YOTUPU HOCJiJOBHUX IiINX UMCJIA, JOOYTOK ABOX

MeHIINX 3 AKuX Ha 90 mMeHIni 3a 10OYTOK ABOX OiJIBIIMNX.

Ilo0amrosi enpasu

W 10. JlosexiTp, 10 cyma I’ATU TOCHiJOBHUX HATYPAJbHUX UHU-
ceJ OiauThCA Ha O.

11. Posp’sxiTh piBHanHA x2 — 5x = 4x — 20.

12. ITepeTBOpiTHF BUpPa3 Ha MHOTOUJIEH CTAHIAPTHOTO BUTJIALY:
1) (x2 — 2x + 5)(x2 + 3x — 1); 2) (@ + 3)@ — 5)a — 1).

‘I 3 KBAJIPAT CYMH I KBAJIPAT PISHUIII
[ )

IlimHecemo mo KBajapaTa ABOUYJIeH a + b:
(@a+b)2=(a+0b)a+b)=a?+ab+ ba+ b2=a?+ 2ab + b2

OTxe,

\ (a + b)? = a? + 2ab + b2

Opmep:xaHy TOTOXKHICTE Ha3WBAIOTH (OpPMYnow keadpama
cymu. g ToTOXKHICTE Iae 3MOry HiJHOCHUTH O KBajpara CyMy
IBOX MOBiIBPHWX BWPA3iB HE 3a MIPABUJIOM MHOMKEHHSA MHOTOYJIE-
HiB, a CKOpOueHO: OApa3y 3amucyBaTu KBajpar (@ + b)? y Buriani
a? + 2ab + b2. Tomy GopMynay KBampaTa CyMH HAsUBAIOTH IIle
DOpMYNLOI0 CKOPOUEHO20 MHONMCEHHA. UTaoTh I Tak.

. Keadpam cymu 0eox eupasie dopisnioe xeadpamy nep-
uL020 8UpPA3Yy, NAIOC NOEOeHU 00O6YMOK nepuLozo HA
dpyzuii, naroc keadpam dpyz020 eupasy.

Ilpuxnan 1. Ilogaiite Bupas (3x + 5y)? y BUrIsaAi MHOTOUIEHA.
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Llini Bupasn
Posps s3anuasa.
Bx + 5y)? = (B3x)? + 2-8x- by + (by)? = 9x2 + 30xy + 25y°.
Arxnro mpomiskHi il MOMKHA BMKOHATH YCHO, TO MOJKJIUBO OI-
pasy sammcyBaTHU BiAIIOBiAb:

(8x + 5y)? = 9x2 + 30xy + 25y2.
ITigHecemo Temep o0 KBaaparTa ABOYJEH a — b:
(@-b2=(@-ba—b)=a®—ab—ba + b%=a?— 2ab + b2
Oroxe,

) (a — b)? = a® — 2ab + b2,

Ognepsxanu ¢popmyny keadpama pidHuyi, IKa TaKoX € Gpopmy-
JIOI0 CKOPOUYEHOT'0 MHOXKeHHsA. YuTawmTh ii Tak.

. Keadpam pisnuyi 0eéox eupasie dopienioe readpamy
nepuLozo eupasy, MiHyc nod6oenul 006Yymox nepuLozo Ha
Opyzuii, naroc keadpam 0pyz2020 eupasy.

3ayBaKuMo, 1110 (hopMyJay KBaJpaTa PisHUIL MOKHA OJep:KaTH,
AKIITO HepenucaTu PisHuIlio a — b y suriasani cymu a + (—b):

@-b2=(@+ (b))’ =a%+ 2a - (-b) + (-b)?=a® - 2ab + b°.

ITpurnan 2. Iligaectu aBousieH 4a — 7b mo KBaapara.

Pos3B a3auxH g 3a dopmMynaorn KBagpaTa pPisHHUIIL MaeMoO:
(4a — Tb)? = (4a)® — 2-4a-Tb + (7b)2 = 16a2 — 56ab + 49b2.

Hawm yaxe Bigomo, mo x? = (—x)2, ToMy Ipu IigHeceHHi 70 KBa-
aparta BUpasiB BUMIALY —a — b i —a + b momiapHO momepesHbO 3a-
MiHMTH IX HA IPOTHJIEKHI IM BuUpasu:

\ (—a — b)® = (a + b)® = a? + 2ab + b%
(—a + b)? = (a — b)*> = a® — 2ab + b2

ITpurnanx 3. IlepeTBopUTH Ha MHOTOUJIEH:

1) (—x — 6m)% 2) (—2p* + 99)%.

Poss s3aumuas.

1) (—x — 6m)2 = (x + 6m)? = x2 + 12xm + 36m2;

2) (-2p* + 99)* = (2p® — 9q)* = 4p* — 36p?q + 81¢>.

Ilpuraan 4. CupoctuTtu Bupas (—5m3 — 2n2)2 + (2m?2 — 5n2)2.

Pos B as3anHa (-hm? — 2n22 + 2m3 — 5n?)? = bGm? + 2n?)? +
+ 4m® — 20m3n2 + 25n* = 25m® + 20m®n® + 4n* + 4m® — 20m®n® +
+25n* = 29m® + 29n%. _
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[eski npaBuna CKOPOYEHOTO MHOXEHHS
A we DPaniye... Oynu Bigomi CTapOLl,a.BHiM KI/I'I:aI7ICbKVIM i rpeub-
KMM MaTemaTvkam Binbliue HiX 4 TUcAYi pokiB
Tomy. Togi BoHM chopmyntoBanu Li npasunia He
3a fornomoroto OykB, a crioBamu, i LOBOAWIN FEOMETPUYHO, TOBTO TinbKu
0N 4oOaTHUX Yncen.
Hanpuvknag, ToToxXHICTb (a + b)? = a® + 2ab + b? y Opyriit kHn3i «Ha-
yan» Eskniga (1l cT. go H. e.) bopmynioBana- b
€A TaK: «SAKLWO npsma niHia (MaeTbea Ha yBasi 4>
BiOpi3oK) sik-HeOyab po3cideHa, TO KBagpar
Ha BCiN NpsMin JOPIBHIOE KBagpaTam Ha Big- S ab
piskax pasoMm i3 OBiYi y3TUM MNPSMOKYTHU-
KOM, WO MICTUTbCA MiX Bigpiskamu». TyT
«KBagpat Ha BCiv NpAMiny» crig po3yMmiTn sK
(a + b)2, «kBagpaTh Ha Bigpiskax» K a? i b2, ab b
«MPSAMOKYTHUK, O MICTUTbCA MiX Bigpiska-
MU» SK ab.
[eomMeTpryHMIA 3MICT L€l TOTOXHOCTI 30-
OpaxeHO Ha MartoHKy 4. Marn. 4

/ 2 BanumiiTe i mpounTaiiTe hopMy Iy KBagpara cyMu. 9 3ammu-
o/ miThk i mpouunTaiiTe GopMysIy KBagpaTa PisHHIL. D dx miz-
HeCTH IO KBajapaTa Bupasu —a — b i —a + b?

(T] 417. (Ycrno) Ski 3 BUpasiB € KBaJgpaTaMu CYMH ABOX BUPasiB,
a AKi — KBagpaTaMu Pi3HUILI:
1) a® + b%; 2) (m — n)% 3) a? - b?%; 4) (c + 5);
5) (a + 2)% 6) (a — 5% 7) 2 - p)% 8) (t + m)*?
418. (Vcno) ki 3 piBHOCTE! € TPaBUJIBLHUMMU:
1) (@ — 2)? = a® — 22
2)(b+32=b>+2-b-3+ 3%
3)(m + 52 =m2+m-5+ 5%
) (7T-pP=7-2-7T-p+p??
419. ki 3 piBHOCTEl € TpPaBUJIbHUMU:
H(m-382=m?-2-m-3 + 3%
2)(p+ 7P =p*+ 7%
3)(2-a)P=22-2-a+a?
4)(b+32=b2+2-b-3+ 322
420. TTomatiTe y BUTJIAAI MHOTOUJIEHA:
D@+ 2m-x% 3O+ 49—y
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421. IligueciTs mo KBajgpaTa:

) (m—-ny 2+ 3) (p — 0% 4) (a + d)*.

@ 422, (Vcno) IlopaiiTe Bupas y BUIVIAAI MHOTOUJIEHA:
1) (a + 4)% 2) (x — 3)% 3) (b + 2)% 4) (m — 5)2.

423. IligmeciTh mo KBaaparTa:
1) (x — 9)% 2) (@ + 3)% 3) (10 — m)?;
4) (7 + y)5 5) (c — 0,2)% 6) (0,8 + x)%.

424, TlepeTBOpiTHL Ha MHOTOUJIEH:

1) 2x + 5)% 2) (7b — 4)%; 3) (10x + 3y)%
2
4) (9a — 4b)%; 5) (%x + 3yj ; 6) (5m — 0,2t)%.
425. TlepeTBOPiTHF HA MHOT'OYJIEH:
1) (@ - 3)% 2) (x + 9% 3) (c + 0,3)%
4) (2a - 5)% 5) 4y + 3)% 6) (9a — 8b)%;
2
7) (4b + Ta)%; 8) (%m - 2n) ; 9) (0,5p + 2¢)2.

426. Buxonaiire mii:

1) Ba + 12 -1; 2) 12ab + (2a — 3b)%;

3) (4a + 8)2 — 16(a? + 4); 4) —4y? + (bx — 2y)® — 25x2.
427. CapocTiTb:

1) 20a + (a — 10)%; 2) Bm + 5)2 — 9Im?;

3) (x + 4)% — 8(x + 2); 4) (2a — Tb)?2 — (4a? + 49b2).
428. IlepeTBOpiTHL BUpa3 HAa MHOTOUJIEH CTAHIAAPTHOT'O BUIJISALY:

1) (@ — 2)2 + a(a + 4); 2) b+ 1)+ 2) + (b — 3)2.

429. CupocritTs Bupas:
1) (m — 5)2 — m(m — 10); 2) (x + 4)2 + (x + 1)(x — 9).

430. Po3B’sa:KiTh piBHAHHA:
1) (x + 32— x2=12; 2) (y — 2% = y?— 2.

431. Po3B’sKiTh PiBHAHHS:
1) (x — 4)? — x2 = 24; 2) (y + 5)? = 5y + y2.
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432. 3an0BHITH y 30MINTI TAOJIUIIIO 3a 3PA3KOM:

Bupas I Bupas I1 KBagpar pisumni Bupasis I i II
2x b 4x% — 4xb + b?
b 4x% — 28xb + 49b2
3x 9x? — 2xb + %b2
0,5x 4b

433. 3amoBHITH y 30IIUTI TAGJUIIO 32 3PAa3KOM:

Bupas I Bupas II KBagpar cymu Bupasis I i II
3m a 9m? + 6ma + a®
5m 25m2 + 20ma + 4a?
4a im2 + 2ma + 1642
16
0,6m 5a

%mz + 6ma + 81a?

iE 434. 3a popMyJIoI0 KBaapara cyMu ab0o KBajpaTa PisHUIlL 00-
YUCTITh:

1) (100 + 2)% 2) 412 3) 99%; 4) 3,82.

435. O0uucIiTh, BUKOPUCTOBYIOUM (OpMYyJIHd KBajpaTra cymMu abo
KBajJpara pisHUIIi:

1) (40 — 1)% 2) 89%; 3) 5012; 4) 4,022,

436. Cepen Bupasis (x — y)?, (x + y)?, (-y + x)?, (—x — y)? sHAKAITE
Ti, IIIO € TOTOKHO PiBHUMHU BHDPA3y:

D (y + 2% 2) (y — x)*.
437. IlomatiTe y BUIVIAAL MHOTOUYJIEHA:

DEp+5% 2 (a-7% 3) ((p - 2m)%;  4)(-3b+ o).
438. IlepeTBOpiThL HAa MHOTOUJICH:

1) (-a + 3)% 2) (b — 5)% 3) (—4m + p)%;  4) (—a — 3b)>.

439. IlepeTBOPiTH HA MHOTOYJIEH:

1) (-9b + 4m)?; 2) (~7a — 10b)%; 3) (<0,5m — 0,4p);
2
4) (—léx + 6yj : 5)(0,04p — 509)%  6) (-0,25¢ — 0,2d)2.
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440. IlomatiTe y BUIVIAAI MHOTOUJIEHA:
1) (-3a + 5x)% 2) (-8x — 5y)% 3) (-4b — 0,5y)?;

2
4) (Sx + % yj ; 5) (—0,02a — 10b)%; 6) (-0,15m + 0,1n)2.

441. Bukonaiite giro:
1) (a® - 9)% 2) (7 - y¥)% 3) (2a + Y%

2
4) (-5a + b3)%; 5) (4a2 — 5m3)?; 6) G p*+ 9q3j .

442, TligueciTs mo KBajgpara:
2

2

1) (@2 + 2a)?%; 2) (i m® — 12mj ; 3) (1%p7 + 3p2] ;
1 2

4) (Tab - 2b3)2;  5) [10p6 5 p4a3) 5 6)(0,2m2n + 15m3n%)2.

443. TlomaiiTe BUpas y BUIVISAI MHOTOUJIEHA:

1) (07 - 5)% 2) (@® + 2b%?%;
6 1 o) s 41 s5)
3)|8x” ——x° | ; 49)|6m°+1=m°| ;
4 6
2 3)2 1,5 3 1,3 5Y
5) (7a® + 8ap°)4; 6) Ebm —gbm .
444. Cupocrith BUpas:
1) (8a — 4b)?2 — (3a + 4b)%; 2) (2a + 3b)? + (a — 6b)%;
3) a(2a — 1)® — 4a(a + 5)%; 4) 12m? — 3(2m — n)® — 12mn.
445. Bukonaiite mii:
1) (7a + 9b)? — (Ta — 9b)%; 2) (10a — 3b)2 + (6a + 5b)%;
3) 18x% — 12xy — 2(8x — y)%; 4) a(9a — 1)? — 8la(a — 2)%.

446. fxi ogHOuNeHU Tpeba 3amucaTu 3aMiCThb 3ipOUKHU, 11106 YTBO-
puiacs TOTOKHICTb:

1) (% + 2a)2 = b2 + 4ab + 4a%  2) (b — #)2 = 4b% + 9 — 12b;
3) (3a* + %) = %« + 30a* + 25; 4) (5x% — %)? = 25x* — % + 9m3?

447. 3aMiHiITHL 3ipOUKY OSHOYJIEHOM TaK, IIOO OJEePsKaTH TOTOMK-
HiCTB:

1) (% — 7)2=x2— 1dx + 49;  2) @p3 + )2 = % + 9 + 24p3.
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448. TlogaiiTe Bupas y BHUIUIAAL MHOrOUYJIeHa CTAHIAPTHOI'O
BUTJISALY:

1) (x — 2)(x + 1)% 2) (x + L)(x — 5)%.
449. [ToBexiTh TOTOXKHICTD:

1) (@ + b)? + (a — b)? = 2(a® + b?);

2) m?2 + n?2 = (m + n)®> — 2mn.
450. ToBemiTh TOTOXKHICTD:

1) —4ab = (a — b)?2 — (a + b)%; 2) (x — y)?® + 2xy = x2 + 2.
451. Po3B’KiTh piBHAHHS:

1) Bx — 4)? — 8x + 2)2 = —24;

2) 2x — 3)2 + (1 — x)(9 + 4x) = 18.
452. Po3B’s3KiTh PiBHAHHA:

1) x(x — 2) — (x + 5)2 =—1;

2) @y -7+ (G -4yy -7 =3y - 6).
lj 453. BUKOpHCTOBYIOUM MAaJIIOHOK 5, MOSCHITHP reOMeTpUYHUI
smict dopmyau (@ — b)2 =a? — 2ab+ b2 gnaa > 0,b> 0, a > b.

454. CopocriTh Bupas:
((((@ + b2 — 2ab)? — 2a2b2)2 — 2a*b*)? — 2a808.

455. JloBemiTh (GOpMYysIy CKOPOUEHOTO MHOMKEHHS JIJIs:
1) ky6a cymu: (@ + b)® = a® + 3a?b + 3ab? + b3;
2) ky6a pisuumi: (@ — b)® = a® — 3a?b + 3ab? — b3.
Poss a3anua4a.
1) (a+bd=(@+bla+b=
=(a? + 2ab + b)(a + b) = °
=a® + a?b + 2a%b + 2ab? + b%a + b® =

= a3+ 3a2b + 3ab? + bo. <
456. ITigaeciTh m0 Kyba 3a dopmyaamu
CKOPOUYEHOI'0 MHOMKEHHS:
1) (a + 2)3 2) (2b — 1)3.
b
457. IligaeciTh m0 Kyba: a
1) (x - 2)3% 2) @m + 1)3. Mai. 5
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LY
R
Y BripaBu AAS MOBTOPEHHS

o =
. 9 2 2
iE 458. 3HailiniTe 3HaUeHHA BUpPA3y: | 5,4 : 35 11 9) 2,25-4 7

| ) 459. BHalAITH TPU MOCTiAOBHUX MAPHUX HATYPAJIbHUX UYHUCIIA,
AKINO HOOYTOK ABOX MeHINuX 3 HuX Ha 104 MeHIIU# Bif HOOYyTKY
IBOX OLlJIBINNX.

460. ToBeniTw, 110 3HAUEHHA BUPA3Y:

1) 819 — 8% + 88 ¢ kpaTaUM uncay 152;
2) 15 — 10* — 5* gimuTsca Ha 80.

@ LLikaBi 3aAa4i AAS y4HIB HEA€AQUUX ﬁ

461. oBeniTh, 1110 npu OyAb-IKOMY HATypaJbHOMY 3HauUeHHi 71
sHaueHHA BUpasy (n? + n)(n + 2) ginursca Ha 6.

‘I PO3KJIATAHHS MHOTOYJIEHIB
* HA MHOKHHUKH 3A TOIIOMOT'OI0 ®OPMY JI
KBAJIPATA CYMU I KBAIPATA PISHUIII

®dopmysiz KBajpaTa CyMu i KBajpara pisHHUII MOKHA BUKOPHUC-
TOBYBaTU TaKOK IJIS PO3KJIAJaHHSA HA MHOKHUKU BUPasiB BUIUIA-
oy a? + 2ab + b? i a? — 2ab + b2, ]Ina mporo mepemuiieMo Iii
dopmysn, IOMiHABIIN MiCIIAMHU iX JIiBY i IpaBy YacTUHMU.

a? + 2ab + b2 = (a + b)?%;
a? — 2ab + b2 = (a — b)2.

Takuii BUTIAL GOPMYJ 3pYyYHO BUKOPUCTOBYBATH JJIA IIePeTBO-
pPeHHs TpUUJeHa y KBaJpaT ABOUJeHa.

Tpuuner Buraany a® + 2ab + b? a6o a? — 2ab + b2 HA3UBAIOTH
nosHum keadpamom. Came HOro MOKHa TOAATH y BUTJIAAI KBa-
Iparta ABOUJIeHa.

Hanpuxaaz, x2 + 4x + 4 =(x + 22 ia® - 6a + 9 = (@ — 3)?,
Tomy TpuuseHU x2 + 4x + 4 i a? — 6a + 9 € HIOBHUMU KBagpaTaMu.
IlepeTBOpeHHA TpHUUJeHA, IO € MOBHUM KBajpaToM, y KBaApar
IBOUJIeHA HA3UBAIOTh 320PMAHHAM Y NOBHUIL Keadpam.
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Ockineku (@ + b)2 = (@ + b)a + b)i (@ — b)® = (a — b)(a — b), TO
3TOPTaHHA y MHOBHUI KBaZpaT € PO3KJIAJaHHAM TpUUYJIeHa HAa
MHOXKHUKH.

Ilpuxaan 1. Posknactu tpuuner 4x2 + 12x + 9 Ha MHOXKHUKH.
Po3 B a3ann g Ockineku 4x2 = (2x)%; 12x = 2-2x-3 i

9 = 32, o tpuuner 4x2 + 12x + 9 e kBagparoM cymu 2x + 3,
OTKe, TOoro MOKHA PO3KJIACTH HA MHOKHUKU:

4x2 + 12x + 9=2x)2 + 2 - 2x - 3 + 32 = (2x + 3)%

Ilpuxnan 2. 3HaliTu 3HaueHHA BuUpasy x> + 25yt — 10xy?,
akmo x = 44, y = —3.

Po3B s3amuu 4 Croouarky 3ropHEMO TPUUJIEH Y TIOBHUM
KBaJpar:

x4+ 25y* — 10xy? = x2 — 10xy® + 25y = x2 — 2 - x - 5y? + (by?)? =
= (x — 5y?)?>.

Temep BuKoHATU OOUYMCJIeHHA Oyle 30BCIM HeCKJIamHO. SIKIMO
x=44,y=-3,10 (x — 5y?)2 = (44 — 5 - (-3))2 = (44 — 45)2 = (-1)2 = 1.

ITpuxaan 3. IleperBopury Tpuuner —16a2 + 8ab — b2 Ha BUpas,
OPOTUJIEIKHUI KBaJApaTy ABOUJIEHA.

Po3B a3 amuH g Bumecemo 3a ny:xkKu —1, a omep:kauuii B
IyKKaX BUpa3 3STOPHEMO B IIOBHUU KBaJpar:

1642 + 8ab — b2 = —(16a% — 8ab + b?) = —(4a)> — 2 - 4a - b + b?) =
= —(4a — b)2.

®)

/ ( HasenmiTte npuikgang TpuuaeHa, IO € KBaaApaTOM CyMWH;
-/ KBagpaToOM Di3HHIIi.

iﬂ 462. (Vcro) PoskaamiTs Ha MHOMKHUKU:

H)m?2+2mn+n?% 2)p?>—-2pqg+4q¢% 38)a®+2-a-3+ 3%
463. IlomaiiTe TpuuJieH y BUIVIALL KBaJpara IBOUYJICHA:

Dec2—2cd+d? 2)x2+2xy+y% 3m?>—-2-m-5+ 5%
464. PoskaagiThs TpuuJieH HA MHOKHUKU:

1) t2 + 2tp + p?; 2)a? - 2ax +x% 3)b2+2-b-7+ 72
'B 465. PoskaagiTh Ha MHOMXHUKN:

1) a® — 6a + 9; 2) 64 + 16b + b2 3) 0,01m? + 0,2m + 1;

1) % —%p + p?%;,  5)4m2-12m + 9; 6) 9¢c% + 24cd + 1642.
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466. IlomatiTe BUpas3 y BUIVISAAL KBaJapaTa ABOUJIEHA:

1) a® + 4a + 4; 2) 9m? — 6m + 1;
3) b2 - 1,2b + 0,36; 4) im2 - gm + 1;
49 7
5) 81a? + 18ab + b?; 6) 25m2 — 60mn + 36n2.

467. 3uaiigiTh 3HAUEHHS BHPAa3y, IIOIEPeSHLO 3TOPHYBIIN HOro y
TOBHUM KBajpar:

1) a2 — 2a + 1, akmpo a = 91; —19;
2) 4m? + 28m + 49, axmo m = —3,5; 0;
3) 16x2 — 40xy + 25y?, axmpo x = 5, y = 4.

468. 3HaligiTh 3HAUEHHS BUPAa3y:
1) a® + 10a + 25, akmio a = —15; 95;
2) 0,01x2 + 0,8x + 16, axmo x = 10; —40;
3) 4m? + 28mn + 49n?, akmo m = -3, n = N2

469. O0unCIiTL 3PYyYHUM CIIOCOOOM:
1) 362 + 2 - 36 - 14 + 14%; 2) 1172 — 2 - 117 - 17 + 172,

470. O6UUCIiTL 3PYyYHUM CIIOCOOOM:
1) 87+ 2 .87 .13 + 13% 2) 1372 — 2 - 137 - 47 + 472,

iE 471. IlepeTBOpiTH TPpUUJIEH Y KBaApaT ABOUJIEHA:

1) imz + 4n2 + 2mn; 2) —10mn + 0,25m2 + 100n2;

3) 9p? + pg + %qz; 4) mb + 4n? — 4m3n;

5) 25m12 + pb — 10m%p3; 6) 6%6'6 — 3dc® + 16d3c4.
472. Po3kaamiTh Ha MHOKHUKU:

1) %a“ + 9b2 + 2a2b; 2) —6,4a%y* + 0,16a* + 64y8;

3) 16m?2° + nl2 — 8m1%nS; 4) 6a*b? + ab + 9a%b*.

473. TlomaiiTe TpUUJIeH y BUIJIAAL KBaJpara ABoUJeHa abo BUpaay,
MPOTHUJIE;KHOTO 0 KBajpara ABOUJIeHa:

1) -1 + 4x — 4x?; 2) —40a + 25a? + 16;
3) 24xy — 9x? — 16y?; 4) —140x3y + 100x5 + 49y2;
5) 4pg — 25p% — 0,16¢>; 6) —0,64m% — 1,6m3n2 — n*.
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474. TlogatiTe TpuUJaeH y BUIVISAL KBajgpaTa JBOUJIeHA ab0 BUpasy,
110 € IPOTUJIEKHUM [0 KBaJgpaTa [BOUJIEHA:

1) -9 — 30x — 25x2; 2) —36b + 81b2 + 4;

3) 42xy — 49x? — 9y?; 4) —0,36a* — 2565 + 6a2b3.
475. Po3B’aKiTh piBHAHHS:

1) x2 — 10x + 25 = 0; 2) 64y%2 + 16y + 1 = 0;

3) 9x2 + 1 = —6x; 4) 16y2 = 56y — 49.
476. Po3B’s1:kiTh PiBHSIHHS:

1) x2 + 16x + 64 = 0; 2) 36x% — 12x + 1 = 0;

3) 4x% + 9 = —12x; 4) x? = 0,4x — 0,04.

477. 3anuIiriTh 3aMicTh 3ipOUYKM TAaKHWH OJHOYJIEH, I00 omepsKa-
HUHA TpUUJIEeH MOKHA OyJIO IepPeTBOPUTH Ha KBaApaT ABOoUJIeHa:

1) « — 2mn + n?; 2) 25a2 + 20a + +#;
3) 64m?2 + % + 49b2; 4) % — 12bm3 + 9b?;
5) p? — 0,8p" + #; 6) * + a?b® + ia“.

478. 3anuiriTk 3aMicTh 3ipOUYKM TaKUI OJHOUJIEH, IIO0 omepska-
HUI TpUYJeH MOKHa OyJIo ImIoJaTH y BUIVIAAI KBaJparTa ABOUYJIEHA:

1) « — 28x + 49; 2) 64a2% — 16a + #;
3) 25a2 + % + %bﬁ; 4) 0,01a® + 10066 + -

479. PoskiamiT, BUpa3 Ha MHOKHUKU:

) (x—22+20x—-2) + 1; 2) (@®+6a +9) + 2(a+ 3) + 1.
480. [oBeniTh, 1110 HEPiBHICTh € HPaBUJBHOIO IIPU OYAb-AKOMY
3HAUYEHHi Xx:

1) x2+ 2> 0; 2) x2 - 6x +9>0.

G 481. IlopiBHgaliTe 3 HyJIeM 3HAUEeHHS BUPAa3Y:

1) x2 — 4x + 4; 2) —x% + 2x — 1.
482. BeraBTe mpomnyileHi sHaku < ado > Tak, {00 Opu O0yAb-IKUIX
3HAUEHHsX X HepiBHIicTL OyJja IpaBUJIbHOIO:

1) x2+4x +4 ... 0; 2) —x2 + 30x — 225 ... 0;
3) —x2 - 8x — 16 ... 0; 4) 36 — 12x + x2 ... 0.

483. JloBemiTh, 10 Tpu OyAL-IKUX SHAUEHHAX 3MiHHOI BUpas

x2 + 4x + 5 HabyBae JuIlle HOAATHUX 3HAUeHb. SIKOTO HAWMEHIIIO-
ro sHaueHHs HaOyBae€ Iieil BUpas i mpu SKOMY 3HaueHHi x?
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484. JloBenith, 110 mpu OyAb-IKOMY 3HAUeHHI 3MiHHOI BUpas

x2 + 6x + 11 maOyBae Jullle JOZATHUX 3HAUYEHBb. SIKOr0 HAMMEHIIIO-
ro 3sHaueHHs HaOyBae€ Iieil BUpas i Ipu SKOMY 3HaueHHi x?

485. 3aMiHiTh 3ipoUKM OmJHOUJIEHAMHU TaK, 00 OfeP KaHUN TPUUJIeH
OyB IOBHUM KBAAPaTOM (3HANIITHL TPU Pi3HMX PO3B’A3KU 3amadui):

1) « — 48xy + +; 2) % + 20ab + *.

486. IlopmaiiTe Bupas y BUINIALL KBajpaTa ABOUJIEHA, SAKIIO IIe
MOJKJINBO:

1) x2-3x +9; 2) 49a2 — 140ab + 100b?;
3) 4a2 — 962 — 12ab; 4) 1642 + 8y — 1;

1, 1 1, 1
5) —x” + —xy+—y"; 6) —xy + —y? + 4x2.
'76* T20™Y " 25" T A

J
ﬁ%‘ BApQBM AAS MOBTOPEHHS

o =

iE 487. Ilpu SKUX 3HAUEHHAX X:
1) xBagpaTr gBousieHa x + 2 Ha 225 OGijbInuii 3a KBaApaT ABO-
yjieHa X — 3;
2) kBagpar aBouJsieHa 2x — 6 y 4 pasu OiJBIINE 3a KBagpaT IBO-
yjena x + 37

i:! 488. CupocriTh Bupas:

1) (m — 2)(m + 3)(m — 5); 2) (p* + D(P® - p® + p* - p* + D).

@ LLikaBi 3aAa4i AAS Y4HIB HEA€AQUUX ﬁ

489. Maemo micouHi TOTMHHUKYN OBOX BUOIB: OOJHUMMU BiIMipsSiOTh
7 xB, a immumu — 11 xB. K 3a HOIIOMOro0 IUX TOAWHHUKIB Bil-
MipsaTu piBHO 15 XB?

‘I MHOKEHHS PI3HUITI TBOX BUPA3IB HA
* IX cymy
ITomuOXKMMO pisHuUIlo a — b Ha cymy a + b:
(a — b)(a + b) =a®+ ab — ba — b% = a? — b2.
Oroxe,

~

/“ (a — b)(a + b) = a® — b2
@
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Opepsxasiu 1e oAy (POpMYyJIy CKOPOUEHOT0 MHOMKeHHs. 1T unTa-
IOTh TaK.

. Hobymok pisnuyi déox eupasie na ix cymy 0opienioe pis-
HUUYi K6adpamieé yux upasis.

PosrissHemMo mpuKJIagu 3aCTOCYBaHHSA I1iel (hopmysin.

IIpuxman 1. Bukomatu muoKeHHs: 1) (2m — 3p)(2m + 3p);
2) (4a? + b3)(b3 — 4a?).

Posw® asanna l) 2m - 3p)@2m + 3p) = 2m)? — (8p)? =

= 4m? — 9p?, abo cropoueno: (2m — 3p)(2m + 3p) = 4m? — 9p2.

2) (4a? + b3)(b3 — 4a?) = (b + 4a®)(b® — 4a®) = (b3)? — (4a?)? =

= b8 — 16a*.

IIpuxnan 2. Ilogatu godoyTok (—5m — Ta)(bm — 7a) y Buraamgi
MHOTOUJIeHA.

Pos3B a3auHuasda. Iicnocio. Bunecemo y Bupasi —bm — Ta
3a gy:xku —1. MaTumemo:
(-5m — Ta)(bm — Ta) = -1 - (bm + Ta)(bm — Ta) = —(bm)? — (Ta)?) =
= —(25m?2 — 49a?%) = —25m? + 4942 = 4942 — 25m2.

2-it cnoci6. Y KOXKHOMY i3 MHOKHHKIB CIOYATKY IOMiHSEMO
MicIIIMHU JOSAHKMN:
(-5m — Ta)(bm — Ta) = (-7a — 5m)(-7a + 5m) = (-7a)? — (bm)? =
= 49a? - 25m?.

IIpurnan 3. O6uucauTu 3pyyHuM ciocodbom 4,3 - 3,7.

Posp sszauuasa.

4,3-3,7=(4+0,3)4 — 0,3) = 42 — 0,32 = 16 — 0,09 = 15,91.

/ ? SAxomy Bupasy JOpiBHIOE JOOYTOK PisHMII ABOX BHMPAa3iB HaA
&/ ix cymy? 3anumiTe i mpounTaiiTe BignoBizHy Dopmyy.

i‘.] 490. (VcnHo) fIki 3 piBHOCTEI € TOTOKHOCTAMI:
1) (@ - m)a + m) = a® — m?; 2) (¢ + p)c — p) = ¢ + p%
Bb-—x0b+x)=(0b-x3% 4) (d + n)d — n) = n? — d*?
491. 3akinuiTes 3amuc:
D@-5@+5>5=a2-5=..;
m+Tm-"7=m?2-T7=...
492. 3HaigiTh T00YTOK:

D (x - yx + ) 2)(+ 9 - 9.
493. BukoHaliTe MHOKEHHS TBOYJICHiB:
1) (m + n)(m — n); 2) (c — d)(c + d).
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@ 494. BuxkoHaliTe MHOKEHHS:

Llini Bupasu

D (p - 9P + 9 2) (5 + %) — x);
3) B~ )3 + o) )T+ yy-7).
495. IlepeTBOpPiTH HA MHOT'OYJIEH:
1) (m — 2)(m + 2); 2) (7T + a)(7 — a);
3) (4 — x)4 + x); 4) (11 + b)(d — 11).
496. IlomaiiTe HOOYTOK y BUIJIAAI MHOT'OUJIEHA:
1) (2x — 3)(2x + 3); 2) (3p + 8)(3p — 8);
3) 4 + 5a)(ba — 4); 4) (83m — 4p)(dp + 3m);
1 1 1 1
5) (7Ta + 10b)(10b6 — Ta); 6) [Zp - ?qj (?q + ij
497. BukoHaliTe MHOKEHHS:
D @ - 2m)p + 2m); 2) 2p +0@2p — 7);
3) (2¢ + 5)(5 — 2c¢); 4) (8a — 0,3x)(0,3x + 8a);
2 3 2 3
5) (0,1p + q) (q— 0,1p), 6) (?a—ng(?a‘i‘gbj.

498. 3anoBHITH y 30MIUTI TAOJUIIO 38 3Pa3KOM:

IoOyTOK pisHUILL . .
Bupasz I | Bupas II BupasiB I i II ma L1 JBazpatis
.. BupasiB I i II
ix cymy
3a b (Ba — b)(3a + b) 9a2 — b2
5m 2n
1
—x 3
9 Y
0,1p 0,7q
1 c 1 d
7 3
499. Burkonaitite mii:
1) 16 + (3a + 4)(3a — 4); 2) (bm — 3)(bm + 3) — 25m2.
500. CupocriTs BUpas:
1) 8x — 5)(8x + 5) + 25; 2) 9m2 + (5 — 3m)(5 + 3m);
3) (2b — 3)(3 + 2b) — 4b%; 4) (4a + )7 — 4a) — 49.
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501. Po3B’a:KiTh piBHAHHSI:
1) 3x = (2x — 3)(2x + 3) — 4x2;
2) 9x2 + (8 — 3x)(8 + 3x) = 4x.
502. 3ualigiTh KOpeHi PiBHAHHS:
1) 8x = (bx — 4)(bx + 4) — 25x2;
2) (9 — 4x)(9 + 4x) + 16x2 = 3x.
503. O6UMCIIiTh 3PYUYHUM CIIOCOOOM:
1) 40 - D0 + 1); 2)81-79; 3)1002-998; 4)1,03-0,97.
504. 3HaliTh 3HaUEHHS BUPa3y 3PYUYHUM CIIOCOOOM:

1) (80 + 2)(80 — 2); 2)59-61; 3)108-92;  4)12,3 - 11,7.

505. ITogaiiTe 1OOYTOK Y BUIVISAI MHOTOUJIEHA:

1) (p* + 39)(3q — p?; 2) 2a — m3)(m? + 2a);
3) (ba — b2)(b? + 5a); 4) (0,7m + n?)(0,7m — n?);
5) (4t2 — pH(4t2 + pY); 6) (3a3 — 4b%)(4b* + 3a®).

506. BukounaiiTe MHOKEHHS:
1) (1,7a — 1,4p3)(1,4p3 + 1,7a);

2)(3a2—1b3j(1b3+3a2j;
4 4
1 1
3)| 5m2n + = 3)(— 3—5m2nj;
)[ P 7P
2 1 8 g 2 7)
4| —a' +1,2 1,2y° ——a' |.
)(3 y)( v -3
507. BukoHaliTe MHOKEHHS:

1) (5a + b2)(b? — 5a);
2) (4ad — d2)(d? + 4a3);

3) (0,7p — m")(m" + 0,7p); 4) (% m? + 3b7j£3b7 - %mzj;
5) (0,2a2b — 0,3ab?)(0,2a%b + 0,3ab?);
2 2
6)|1,2p" - =4t (—ag +1,2 7).
) ( p 3 j 3 p
508. IlogmaiiTe y BUIJIALI MHOTOUJIEHA:

1) (-a? + 7)(7 + a?); 2) (p? - ¢N@P* - ¢");
3) (-8m — 5p)(-8m + 5p); 4) (243 — 3b)(=3b + 2a3).
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509. CopocriTe Bupas:
1) (@ — b)(a + b)(a? + b2); 2) 2a + x)(4a? + x¥)(2a — x);
3) (c® + d?)(c® — d?*)(d* + cb);
4) (x — Ylx — YE® + yAHt + yh).
510. IlepeTBOpPiTHL Ha MHOTOUJIEH:
1) (—a” + b5)(a” + b®); 2) (-0,1m3 — p*)(0,1m3 — p*);
3) 8x — 2p)(3x + 2p)(9x2 + 4p?);
4) (—a? — 5b3)(a? — 5b3)(a* + 25b%).
511. SamicTh 3ipOUKM 3aIUIIITh TAKI OGHOUJIEHHU, 1100 YTBOPUIACI
TOTOYKHICTD:
1) 2a + %)(2a — %) = 4a® — 49b?;
2) (% — 9p)(+ + 9p) = 0,25m* — 81p?;
3) 100a® — 98 = (% + 10a%)(10a* — *);
4) (4x — 3y)(x + %) = 16x2 — 9y2.
512. 3HaligiTh KOPEeHi PiBHAHHSI:
1) 8x(1 + 2x) — (4x + 1)(4x — 1) = 17;
2) x — 12x(1 — 3x) = 14 — (5 — 6x)(6x + 5);
3) (4x + D(4x — 1) + 2x — 3)2 = bx(4x — 11).
513. Po3B’sikiTh piBHAHHS:
1) 5x(4x — 1) — (6x — 1)(6x + 1) = (4x + 3)(3 — 4x);
2) Bx — 4)(Bx + 4) — (bx — 2)(bx + 2) = 2x(1 — 8x);
3) (bx — 4)2 — 2x(8x — 5) = (8x — 2)(3x + 2).

514. CopocriTs BUpas:
1)@+ 32— (a+3)a—3); 2)(Bx— 3y)8Bx + 3y) — (3x — 8y)%;
3) (b — 3)%(b + 3)%; 4) (@ + 5206 - a).

515. CupocrTith BUpas:
) (c—2?2—-(—-3)c+3); 2)9x—2y)O9%x + 2y) — (bx — 2y)%;
3) (a + 6)%(a — 6)%; 4) (2 — m)2(m + 2)2.

—
‘ . 916. [losenirp, 1m0 KBaApar Oy[b-sKOTO IIiJIOTO YWCJIA 38BN
IePEeBUINYE JOOYTOK IIOIEPEIHLOI0 i HACTYIIHOI'O YKCesI HA OJUHUILIO0.

517. BukonaiiTe MHOKEHHS, BUKOPUCTABIIIN (DOPMYJIN CKOPOUEHO-
ro MHOKEHHS:
D(x+y + Dix+y - 1)y 2@+b+oa—-(b+o)y
3)(m + n + 2p)(m + n — 2p); Hx-—y—2)(x+y+ 2.
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LY
R
Y BrpaBu AAS MOBTOPEHHS

o =

iE 518. O6Guuciite: 2,7 - 8i - 2H - 4l :0,65.
12 36 3

CQ 519. IITo6 3aachanbTyBaTH AESKY OiJISHKY JOPOTU 3a MEeBHUI

4yac, 6puraja IJIAXOBUKIB MaJsa acdanabTyBatu 1mo 15 M2 moromu-

Hu. HatoMmicTs mmoroguHu BOHH achajbTyBaJu Ha 3 M2 Oijible,
TOMY 3a 2 rof IO 3aKiHUeHHS TepMiHy IM 3ajuInuIocs 3aacqalb-

ryBatu 12 m2. fIkoro Oysia mJIoma AiTAHKM Ta CKiJBKU TOgWH ii
Masau achaabryBaTu?

@ LLikaBi 30AQ4i AAS YHHIB HEA€AQHUX ﬁ

520. Hexait a;; a,; a; — HaTypaJbHi umcaa, by; by; by — mi cami
yucJia, 3amucaHi B iHmomy mnopaaky. IloBediTh, IM0 H0OYTOK
la, — by - la, — byl - la; — b,| € mapruM uncIOM.

‘| PO3KJIAMAHHS HA MHOKHUKH PISHUIII
* KBAJIPATIB JBOX BHPA3IB

¥V roroxHocTi (a — b)(a + b) = a? — b? momiEAeMoO MicrAME JIiBY
i mpaBy uactuau. MaTumemo:

a? — b?% = (a — b)(a + b).

\ )

ITro ToTO)kHiCTH Ha3WBAIOTH (OpMYnol pi3HUUyi kKeadpamis
IBoX BupasiB. UurarwTh ii Tak.

, Pisnuya readpamie 0eox eupasié dopienioe dobymky
Pi3HUYi Yyux eupasié Ha ix cymy.

@Dopmysy pisHHUIII KBajgpaTiB ABOX BUPas3iB 3aCTOCOBYIOTH IJIA
pPO3KJIAaJaHHA Ha MHOKHMKHU ngBouseHa a? — b2. I[io dopmyry
MOKHA BUKOPWCTOBYBATH i IJIs PO3KJAaJaHHA HA MHOYKHUKHU Pis-
HUII KBaApaTiB Oyab-IKUX JBOX BHUPas3iB.

ITpuxaan 1. PoskjgacTy HA MHOKHUKU:

1) 16 — x?%; 2) 49m* — 64pS.

Po3B a3anHa4da. 1) Ockiasku 16 = 42, To 3a (hopmyom0 pis-
HuIi KBagparis: 16 — x2 = 42 — x2 = (4 — x)4 + x).
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2) Ockinbku 49m? = (Tm?)?, a 64p% = (8p?)?, maemo:
49m* — 64pb = (Tm?)% — (8p3)? = (Tm? — 8p3)(Tm? + 8p3).
Ilpuxnaan 2. O6GUMCIUTH 3pyYHUM cmocobom: 1052 — 952,
Pospr a3aumua.
1052 — 952 = (105 — 95)(105 + 95) = 10 - 200 = 2000.
Bigoosigs: 2000.
Ilpuxnan 3. Posp’asaTu piBHanHa x2 — 25 = 0.
Po3 B a3aHHsa Ockineku x2 — 25 = (x — 5)(x + 5), maemo:
x2-25=0; (x — 5)(x + 5)=0;
x—5=0ab6ox+ 5=0;
oTKe, X = b abo x = —5.

Bigomosigs: —5; 5.

y ? 3anuiiTe i mpounTaiite GopMyJy PisHHIII KBaApaTiB ABOX

./ Bupasis.

i‘.j 521. (Vcuo) dxi 3 piBHOCTEI € TOTOKHOCTAMU:

1) a® — b2 = (a — b)(a — b); 2) m? — n?2 = (m + n)(m — n);
IP+E=@+dp+q; H3F-x2=@-1@+x)?
522. JTobGepiTh 3aMicTh MPOIYCKiB TaKuii ABOUJIeH, 11100 PiBHiCTH

mepeTBOpUJIACAT HA TOTOMKHICTH:

Dx2-1=@x-1(...) 2)4—-p?=(...)2+ p).
523. To6GepiTh 3aMicTh IPOITYCKiB TaKUil BUpas, 100 pPiBHIiCTH ITe-
peTBOpUIACS HA TOTOXKHICTD:

Hm?2-1=(..)m+ 1) 2)9-b2=B-b)(...).
E 524, (YcHo) PoskiamiTh Ha MHOYKHUKU:
1) a2 — 4; 2) 36 — b?;
3) 4x? — 25m?; 4) x%y? — 1.
525. IlogaiiTe MHOTOUJIEH Yy BUTJIAAL AOOYTKY pisHuUIli i cymu:
1) a® — 25; 2) 16 — p%; 3) d? — 1,44;
4 25
4) 0,09 — m?; 5) b2 — —; 6) — — c2.
) m )" )36 ¢
526. PoskiagiTs Ha MHOMKHUKIU:
1) 36a2 — b?%; 2) —a? + b%; 3) 49x2 — 64;
4) 9m? — 16n2; 5) —-100m2 + 121k%; 6) 0,25 — a%b?;
7) 16m2a? — 0,01; 8) p? — c2d?; 9) 81p2m? — n?2.
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527. TlogaliTe MHOTOUJIEH Y BUIVIALL JOOYTKY PisHUIIL i cymmu:

1) a? — 64; 2) 0,25 — b?%; 3) —81 + 36x2;
4) 169p? — ¢%; 5) 400a? — 25m?; 6) 49a2b% — 16;
7) 900 — a?b?; 8) c2d? — 4m?; 9) 100a2b? — 0,16m?2.
528. O6umciTh, 3acToCOByIOUM (DOPMYJIY Pi3HUIII KBaJpaTiB:
1) 672 — 572 2) 432 — 53%; 3) 1122 — 88%;
2 2
4) 21,52 — 21,42; 5) 0,725%2 — 0,275%; 6) (5 %j - (4 %) .

529. O0UmCIiTL 3PYUYHUM CHOCOOOM:

1) 432 — 33%; 2) 272 — 37% 3) 0,972 — 0,032.
530. 3HaiifiTs 3HAUeHHA BUPasy x> — y2, AKIIO

1) x = 55; y = 45; 2) x = 2,01; y = 1,99.
531. Po3B’a:KiTh piBHAHHS:

1) x2 - 16 = 0; 2)%—x2=0; 3)y?-0,25=0; 4)4x>2-9=0.
532. 3HalgiTh KOpeHi piBHAHHS:

1
1) x2 - 36 = 0; 2) 2 - — =0;
) x )y 16

3) 0,49 — x%2 = 0; 4) 64y® — 49 = 0.

iE 533. PoskiagiTs Ha MHOMKHUKIN:

1) ¢* — mS; 2) p® — al% 3) ab% — 9m?;
4) 100a% — 25x8; 5) 0,49 — m*p'?; 6) 36x2c!* — 0,16d%;
7) ﬁa8 - ﬁbﬁcz; 8) —0,01m?2 + 0,81x5y8;
49 49
7 20 24 11 46 18
N1—-t"a" -1— .
) 9 25 P
534. PoskaagiTh HA MHOMXHUKINI:
1) a8 — 16mS; 2) 36¢% — 49419, 3) 0,25 — m!'2q2;
8.4 2 25 5.4, 36 1 o8 9 6.8
4) —121p°c* + 4a%; 5) ——a“b* + —c®% 6)2—a“b°—-1—p°c'°.
36 49 4 16
535. 3uaiigiTe 3HAUeHHA BUPA3Y:
2 2 2 5q2
1) 2100 - 2) 29° - 21 : 3) 47 - 23 .
15 -10 80 48% — 22°
536. IlogmaiiTe BUpas y BUTIALL HOOYTKY:
1) (x+2)2-1; 2)4 - (y + 3)% 3) (4m — 5)2 — 16;

4) 6,25 — (a — 3,5 5)(@x—52—49; 6)1— (2x + 1)
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537. PoskaamiTs Ha MHOMKHUKN:
1) 16x2 — (1 + 3x)%; 2) 8y — 5)%2 — 16y2;
3) 49m? — (a + 3m)?; 4) (ba — 2b)® — 25a2.
538. PoskaamiTs HA MHOXKHUKN:
1) (p+22-09; 2) 16 — (m — 3)%; 3) 3x — 2)2 — 36;
4) x2 — 2x — 1)%;  5) (ba — 3b)? — 9b?; 6) (8x + 4y)® — 100y2.

539. 3HalgiTe KOpeHi piBHAHHS:

) (x-1)2-25=0; 2) 49 — (2x + 5)2 = 0;

3) (bx + 3)% = 64; 4) (0,1x — 0,5)% = 0,36.
540. Po3B’s:KiTh piBHAHHS:

1) (x + 2)2 — 36 = 0; 2) (5bx — 4)> — 81 = 0;

3) 2x + 7)? = 49; 4) (0,2x — 0,5)% = 0,09.

541. JloBenith, 110 mpu OYIAb-AKOMY HATypaJbHOMY 3HAUeHHI n
3HaueHHA BUpPasy (n + 7)2 — n? ginurbcsa Ha 7.

c! 542. TlomatiTe BUpas3 y BULIALL JOOYTKY:

1) ab — (b — 5a®)% 2) (-3m?2 + 4p)2 — Im?%;

3) (Tx + 2y)? — 2x — Ty)%; 4)(@a+b+c’—-(a+b-o0?%

5) a?(a + 1)2 — ¢8; 6) ba — b —1)2 — (ba + b — 1)2.
543. PoskaamiTs HA MHOKHUKN:

1) (5a? — 3b)?2 — 16a%; 2) m® — (8¢ — 2m*?;

3) (2a + 3b)? — (4a — 5b)%; Hx-y+tY-(—-y- 2
544. Po3B’sKiTh piBHAHHS:

1) Bx — 4)2 — (bx — 8)2 = 0; 2) x* - 81 =0;

3) 16x* — 1 = 0; 4) 81x%2 + 4 = 0.

545. [ToBexiTs, 1110 PiBHUIIA KBaApaTiB ABOX IMOCIIJOBHUX IIIJIUX
YyuceJ JOPiBHIOE CYyMi ITUX YHCeJ.

)
,ﬁ%ﬁ’ BAPGBM AAS MTOBTOPEHHS

ot -

iE 546. CrpocTiTh Bupas:
DE+DE—-7)—-@—- D+ 7);
2) (a® — 2b)(a? + 2b) — (a? — 2b)(a® + 2b).

c! 547. O6unCcIIiTh, BUKOPUCTOBYOUMN (GOPMYJIY KyDa ABOUIEHA:
1) (100 — 1)3; 2) 413; 3) 293; 4) 0,993,
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9 LLikaBi 30AQ4i AAS YHHIB HEA€AQHUX ﬁ

548. Tocmonuua Mae BaKinbHiI Tepesu i rupbKy macoro 100 r. Ak
3a JOIIOMOI'0I0 YOTHPHOX 3BaXKyBaHb Bimmipsaru 1,5 Kr xpymu?

=

‘I 7 CYMA I PIBHUIISA KYBIB
[ )

TIomuOXUMO a + b Ha a® — ab + b2
(a + b)(a? — ab + b?) = a® — a?b + ab? + ba? — ab? + b3 = a® + b3.

Maemo TOTOXKHICTB, AKY HA3UBAIOTH (OPMYLOIO cYymu KYbia:

A a® + b? = (a + b)a? — ab + b).
@)

V mpasiit wacturi dopmynu mMHOKEHUK a’ — ab + b2 Harazye
MOBHUIT KBagpaT a2 — 2ab + b2, aje 3aMicThb ITOIBOEHOTO JOOYTKY
2ab mictuTs ab. Tpuuner a? — ab + b2 HA3UBAIOTH HENOGHUM KEa-
dpamom pisnuyi Bupasis a i b. Tomy dopmyny cymu Ky6iB uuTa-
OTh TaK:

ﬁ\‘ cyma kyb6ie 06ox eupa3sié dopiénie JobYymky cymu yux
4 eupasie Ha Heno6éHull Keadpam ix pisHUYL.

Ilpuxnaan 1. Poskaactu MHOTOUIeH X3 + 64 HA MHOXKHUKH.
Po35B a3aHHa Ockiabku 64 = 4%, To faHNi MHOTOYJIEH
MOJKHA MOJATHU y BUTJIALL cyMU KyOiB JBOX BHUpasiB:
x3 4+ 64 = x3 + 43,
3a Gopmy00 cyMu Ky0iB Maemo:
x3 4+ 43 = (x + 4)(x? — 4x + 42) = (x + 4)(x? — 4x + 16).

Orsxe, x3 + 43 = (x + 4)(x%2 — 4x + 16).
Temep nomMHOXKUMO a — b Ha a® + ab + b%:

(@ — b)(a@® + ab + b%) = a3 + a?b + ab?— ba? — ab? — b% = a3 — b3.
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MaeMo TOTOXKHICTh, AKY HA3UBAIOTH (POPMYNLOI0 Pi3HUYL KYb6iE:

a® — b = (a — b)(a® + ab + b3).

Tpuusnen a? + ab + b? Ha3UBAOTH HENOBHUM Kéadpamom cymu
BUpAasiB a i b, a popmyay pisHHIl KyOiB UMTAIOTh TAK:

. Pi3HuuA Kybie 060x eupasié dopienioe dobymry pisHuUiL
UuX 6UpA3ié Ha HenoeHUU Keadpam ix cymu.

Ilpuxaan 2. Posknactu mEOrouneH 27a2 — m® na MuoxHUKY.

Po3 B a3aiH 4 Ockimsku 27a% = (3a)® i mb = (m?)3, To
ITaHUH MHOTOUJIEH MOJKHA IIePEeTBOPUTU HA Pi3HUITIO KyOiB:

27a3 — mb = (3a)® — (m?)3.

Hami 3acTocyemo opmysny pisHHUIlL Ky0iB:

Ba)® — (m?)? = (8a — m?)((Ba)? + 3am? + (m?)?) =

= (B8a — m?)(9a? + 3am? + m*).

ITominaBmu wmicusavu JiBi i mpaBi wacTmHH GopmMysa cymu i
pisHuIi Ky6iB, MaTUMEMO:

(@ + b)(a? — ab + b2) = a® + b3,
(a — b)(a? + ab + b?) = a® — b3.

IIi TorosxkHOCTI € (hopMysIaMyu CKOPOYEHOTO MHOYKEHHSA 1 TaioTh
3MOT'y CKOPOUEHO BMKOHYBAaTU MHOYKEHHS CyMW IBOX BUpAa3iB Ha
HEMIOBHUYA KBajApaT iX Pis3HWII Ta PidHUIII JBOX BMPAa3iB Ha HENO-
BHUU KBaJpaT X CyMMU.

. Hobymox cymu deox éupasie Ha HenoeHul keadpam ix
pisruyi dopisnioe cymi kybié yux eupasie; do6Yymox pis-
HUYi 060x upasié Ha HenoeHuli keadpam ix cymu 0o-
pienioe pisHuui kybie yux eupasis.

Ilpuxnan 3. Ilepersoputu Bupas (x + 2y)(x2 — 2xy + 4y?) na
MHOT'OYJICH.

Po 3B a3anHa Ockinbku Bupas x2 — 2xy + 4y? € Hero-
BHUM KBaJpaToM pisHuIi BupasiB x i 2y, MoikeMO 3acTocyBaTu
dopmysy cymu KyoOiB:

(x + 2y)(x? — 2xy + 4y?) = x® + (2y)® = x3 + 8y3.

IIpurnan 4. Po3B’sa3aTn piBHAHHA

(5x — 1)(25x2 + bx + 1) = 125x3 — 8x.
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P o3 B 513 anH 4. 3acTocyemMo [0 JiBOI YacTHHU PiBHAHHS
dopmysy pisHuUIli Ky06iB, O4epPIKIIMO:
(5x)3 — 13 = 125x% — 8x;
125x3 — 1 = 125x3 — 8x;
125x3 — 125x3 + 8x = 1;
8x =1;
x =0,125.
Bigmosipgs: 0,125.
/ ? BanumriTe i mpountaiiTe dopmysy cymu Ky6iB. 9 Bamm-
5/ miTh i mpounTaiiTe Gpopmysy pisHHIIL KyOiB. J SIxomy BH-
pasy TOTOXKHO AOPiIBHIOE HOOYTOK CyMH IBOX BHpPasiB Ha
HemoBHMII KBajpar ix pisauni? P SIkomy BEpasy TOTOKHO
JIOpPiBHIOE HOOYTOK PIS3HUIII ABOX BUPAa3iB Ha HEIOBHUN
KBajpar ix cymum?

“] 549. (Veno) fAxumit 3 BUpasiB € HEIOBHMM KBaJAPaTOM DPiBHUILL
BUpasiB x i Yy, a AKMI — HEIOBHUM KBaJpaTOM IX CYyMU:

1) 2% + xy + y% 2) x2 - 2xy + y%  8) x2 — xy — y%

4) x? + 2xy + y>; 5) x2 — xy + y% 6) x? + 4xy + y??
550. (Vcro) ki 3 piBHOCTE# € TOTOKHOCTIMU:

1) m3 + n3 = (m? + n?)(m + n);

2) m® — n® = (m — n)(m? + mn + n?);

3) x° + y? = (x + y)x® — xy + y?);

4) c® — d3 = (c — d)c? + 2¢cd + d?)?

551. Cepen piBHOCTE BUOEPITh Ti, IIIO0 € TOTOMKHOCTAMMU:
Dad-b3=@®-b%a-b); 2)c3+d®=(c+d)c?~cd+ d?;
3)p® - ¢ =@ - 9®*+pg + ¢*);

4) x3 + m3 = (x + m)(x%2 — 2xm + m2).

@ 552. PoskiagiThs Ha MHOMXKHUKN:

1) m3 - p3; 2) a® + d% 3) 8 — a?

4) ¢3 + 2T; 5) n3 — 64; 6) 0,001 + ¢3.
553. IlogaiiTe Bupas y BUIVIAAL cymMu a00 pisuuili Kyo6iB i posk.a-
JiTh TIOTO Ha MHOMKHUKI:

1

1) 843 + 1; 227 % 3)y + 64
4) 0,1256° — 64y% 5) 1 + 1000m%  6) ——a’ — —p?,
125° 216
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554. PoskaagiTs HA MHOMXKHUKN:

1) % +b%; 2) 1x3 - 8; 3) 1 + 125p3;
4) 0,064m3 — Ln3; 5) ﬁ 3 L ibS 6) 216p3 — qu.
1000 8 27 216
555. IlogaiiTe y BUIVISIAI MHOrOUYJIECHA:
1) (x -y + xy + ) 2) (@ + 3)(a® - 3a + 9);
31 -d+dd)A + d); 4) (m — 2)(m? + 2m + 4).

556. IlepeTBOpiTh BUpas3 Ha MHOI'OUJICH:
1) (m + n)(m?2 — mn + n2); 2) (m — H(m2 + m + 1);
3) (b + 4)(b? — 4b + 16); 4) (25 + 5q + ¢®(5 — q).

557. 3ualigiTer 3HAUEHHS BUPAa3y:

1) (4p — 1)(16p? + 4p + 1), axmpo p = — 0,25;

2) (2a + b)(4a? — 2ab + b?), axmo a = —%; b=2.
558. 3uaiiaiThr 3HAUEHHS BUPAa3y:

1) 8x + 1)(9x2 — 3x + 1), axmo x = g;
2) (x — 2y)(x? + 2xy + 4y?), axkmo x = —2; y = 0,5.

iE 559. PoskaaniTh MHOroO4JIeH HA MHOMKHUKI:

1) a3 - b%; 2) 112 + ¢% 3) p'8 + m?4
4) —c® + m!5; 5) —% - a?4 6) —c% — d%9;
7) x3y® + 1; 8) 27 — a3b% 9) xy'2 + m?2%;
10) 64mbp?!t — 125x3; 11) 217 c24m!® + 2719,

12) 343a'®p33 — 0,001¢36.

560. 3anumnritTe BUpas3 y BUIVIAIL JOOYTKY:

1) x° — yb; 2) —p!2 - 27, 3) —a%% + 1;

4) 216p® + 0,008t18; 5) 64m2lc3 — p30;  6) 512¢24p27 — 729433,
561. BukoHnaiiTe MHOKEHHSI:

1) 3 — d?)(b® + b3d? + d%;

2) (c® + 2p)(c® — 2pc3 + 4p?);

3) (9x2 + 3xy + y?)(Bx — y);

4) (4c + 3d)(16c2 — 12cd + 9d?);
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PO3.IN 1
5) (a® — 4a* + 16)(a* + 4);
6) (5m? — 6p3)(25m* + 30m?p3 + 36p").

562. TlogaiiTe y BUIVISAI MHOTOUYJIEHA:
1) (@® — m2)(a!® + a®m? + mY);
2) (25a2 — 5ab + b%)(5a + b);
3) 2x — Ty?)(dx? — 14xy? + 49y*);
4) (3p? + 4c?)(9p* — 12p2c3 + 16¢5).

563. Bukomatite mii:
1) (a + 2)(@? — 2a + 4) — a(a® - 5);
2) (b — 3)(b2 + 3b + 9) — b(b — 3)(b + 3);
3) (x + 4)(x%2 — 4x + 16) — (x — D(x2 + x + 1);
4) (262 — 1)(@db* + 202 + 1) — (2b% + 12

564. CopocTiTh BUpas:
1) (a — 4)(a® + 4a + 16) — a(a — 2)(a + 2);
2) (x® + 3)(x* — 3x% + 9) — (x2 — 2)(x* + 2x2 + 4);
3) b(b — 1)2 — (b — 5)(b% + 5b + 25);
4) (@ - 1)@®+a+ )@+ 1)@®-a+ 1.

565. 3HaligiTh 3HAUeHHA BUPA3Y:
1) (2a + 1)(4a? — 2a + 1) — Ta3, axkmo a = -2;
2) (x2 + bxy + 25y%)(x — by) + 25y — x3, axmo x = —2015,
y=0,1.

566. Po3p’s1kiTh piBHAHHS:
1) (x — 4)(x2 + 4x + 16) = x3 — 8x;
2) (x3 + 1)(x% — x3 + 1) = x? — 5x;
3) (9x2 — 6x + 4)(8x + 2) = 3x(3x + 4)(8x — 4) + 32;

4)8@x-2j&x2 +x+4j— x(x — 3)2 = 6x2 — 46.

567. Po3B’stakiTh piBHAHHA:
1) (x — 2)(x2 + 2x + 4) = 24x + x5
2) 2x + 1)(4x2 — 2x + 1) = 2x(2x — 3)(2x + 3) + 37.

G 568. PoskaamiTs HA MHOMKHUKN:
1) (@ + 3)® — a3; 2) (x — 4)® + 8;
3) 27p% — (p + 1)3 4) 64x3 + (x — 1)3.
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569. PoskiagiThs Ha MHOMKHUKN:
1) (@ + 12 + a3 2) (b - 2)%-8;
3) 12563 — (b — 1)3; 4) 64a3 + (a + 2)3.

570. oseniTs, 1m0 ABi ocTaHHI Mubpy 3HaueHHA Bupasy 4153 + 853
€ HYJIAMHN.

571. Yn ginureca uuciao 1152 — 153 ma 100?

3 403
572. O0YUCIIITH 3PYUYHUM CIIOCOOOM: % +57-43.

|
ﬁ% BI'IpClBl/I AN TTOBTOPEHHA

ot -

—

| i) 573. [loBexiTh, 10 Pi3HUIS HATYPAIBHOTO TPULU(POBOrO UKC-
Ja i uwmesa, 3aMMCAHOTO THUMU CAMUMU IUPPaMU y 3BOPOTHOMY
MOPAAKY, AiauTkeda Ha 11.

574. B opui#i ynakosmi 6yso 90 somutis, a B apyriii — 30. Kosu
3 TIepIoi B3AJM BABiui GijbIlle 30IIUTIB, HiK 3 APYyroi, To B Iep-
mIifi yImakKoBIIi 3aJuIIUocd B 5 pasdiB Oijbllle 30IIUTIB, HiK y
npyriii. Ilo cKiZIbKY 30IIUTIB 3aJUIINJIOCA B KOKHI yIIaKOBITi?

@ LlikaBi 30A04i AAS Y4HIB HEAEAQYMX ﬁ

575.3 ykpaiHcbKOTro G oJabKJO DYy Kinka mpuiinaa
Ha 0asap Kypel mpogaBaTu. Ilepiuii mokyImelb npuabas y Hei mo-
JIOBUHY BCiX Kype# Ta Ie miBKypKu. [[pyruii — moJoBUHY 3 TOTO,
110 3aJIMIIINJIOCS, Ta IIfe MiBKYypKHu. TpeTiit mokymemns mpumoas Io-
JIOBUHY TOT'0, II[0 B3AJHUINUJOCS, Ta Ie HiBKypku. Ilicas 1boro
BUSABUJIOCS, 1[0 BCiX Kypeil mIpomaHo, i 3a0BoJIeHa JKiHKa IIOBep-
nynacsa pogomy. CKiJIbKM Kypell BoHa BUHeCJa Ha IPOHaK?

‘| 3ACTOCYBAHHS KIJIBKOX CIIOCOBIB
° POBKJIATAHHS MHOTOYJIEHIB
HA MHOKHURKHA

¥V momepenHix maparpadax MU ByKe PO3TIANAIU KiJbKa CIIOCO-
0iB poO3KJaJAaHHS MHOTOUJIEHIB HAa MHOKHUKW: BUHECEHHS CIIiJIb-
HOTO MHOKHUWKA 3a MYKKHU, TPYIyBaHHs, 3aCTOCYBaHHSA (hopMyJT
CKOPOUYEHOTO0 MHOKEHHS.

Inoni, 06 posKJIaCTH MHOTOUYJIEH Ha MHOMKHUKM, JOBOTUTHLCS
3aCTOCOBYBATH KiJbKa CIIOCO0iB. ¥ TAKOMY BUIIAIKY PO3KJIATaHHS
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HA MHOKHHUKHU JIOITiJIbHO MOUYMHATH 3 BUHECEHHS CHiJILHOTO MHOMK-
HUKAa 3a AY:KKU, AKIIO TAKUH MHOXXHUK iCHYE.

PosrasiHeMo KijsibKa mpukJaagis.

Ilpuxnan 1. Po3kiacTy Ha MHOKHIKK MHorouaeH bm* — 20m?2n?2.
Po33B a3anH 4 CoouaTky BuHeCeMO 3a AYKKHU CHLJIbHUHI

MHOMKHUK 5m?:
5m* — 20m2n2 = 5m2(m?2 — 4n2?).
IToTim 1o Bupasy B AysKKax 3acTocyeMo (opMyIy PisHHUIIL KBa-
IpaTiB:
5m2(m? — 4n?) = 5m2(m — 2n)(m + 2n).
Omrsxe, bm* — 20m?n? = 5m?(m — 2n)(m + 2n).
ITpurknan 2. Po3kjacTu Ha MHOKHUKHN MHOTOUYJIEH

2x* + 12x3 + 18x2.
Pos3B a3anH a9 BuHecemo 3a AyKKU CIiTbHUN MHOXKHUK

2x2, a 10 BUPasy B AYKKAaX 3aCTOCYEMO (hOPMYJIY KBajgpaTa CyMMU:
2x* + 12x3 + 18x2 = 2x2%(x% + 6x + 9) = 2x%(x + 3)2.
ITpuxnan 3. PoskjaacTn HA MHOKHUKY MHOTOUJIEH
a3b? — 3a3b + 5a2b% — 15a2b.
Po3B s3auu g BubmeceMo 3a OYKKU CILJIbHUNA MHOMKHUK
a?b. Oneps:kuMo:

a®b® — 3a3b + 5a%b% — 15a%b = a®b(ab — 3a + 5b — 15).

Muorounern ab — 3a + 5b — 15, 110 yTBOPHUBCA B AyKKaX, MOMKHA
PO3KJIACTH HA MHOMKHUKU CIIOCOOOM I'DYIyBaHHS:
ab—3a+5b—-15=(ab—-3a)+ (Bb—-15)=a®d —3) +5(b —3) =
= (b - 3)(a + H).
OcTaTouHO MaEMO:
a3b? — 3a3b + 5a®b? — 15a%b = a®b(b — 3)(a + 5).
YHuiBepcaabHOIO IIpaBMja, 3a SKUM MOXKHA 0yJI0 0 pos3KJamaTu
MHOT'OUYJIEHU HA MHOXKHUWKUW, HeMae. IIpukimanu, axki Mu posriany-
JIM BUIIE, AO3BOJIAIOTH JuIlle cOPMYJIIOBATH NPABUJIO-OPIEHMUD,
AKOTO 0a'KaHO JOTPUMYBATUCS IIPU PO3KJIALAHHI MHOTOYJIEHIB Ha
MHOXXHUKH.
1) Axwo moxncuso, Bunecmu CRiJbHULL MHONCHUK 34 OYHCKU.
2) Ilepesipumu, uu He € 8upas, odepicanuil 8 dyxkax, keadpa-
mom 0souseHa abo pidHuyelo keadpamis, pPi3HUUEI0 YU CY-
Mo Kyois.
3) Arxw,0 MHOZOUNEH, OMPUMAHULL Y OYHCKAX, MICMUMb YOMUPU
abo wicmdv 0o0ankis, nepegipumu, 4u He PO3KAA0AEMbCA BiH
HA MHOWHUKU COCOOOM 2PYNYEaHHS.
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OkpiM 3aIPOIIOHOBAHOIO IIPABUJIA, iIHKOJIM JOIIOMAaraloTh Ty Y-
Hi TpUHOMHA.
IIpurnan 4. Po3kjiacT Ha MHOKHUKYA MHOTOYJIEH
a? — 4a + 4 — b2
Po3B sa3aHH 4. OcKiTbKu mepIri Tpu AOTaHKU € KBaAPaToM
IBOUJIEHA, 34CTOCYEMO IITy4YHE TPYNyBaHHA, PO3OUBIIIM MHO-
TouJIeH Ha [IBi rpynu, ogHA 3 AKUX MICTUTH Iell KBaJpaT ABOUYJIE-
Ha, a Apyra — 4eTBEPTUU JOLAHOK:
a? —4a + 4 — b?=(a® — 4a + 4) — b2
Ilepmy rpymy 3ropHeMo y KBajgpaT pisHuIi: a2 — 4a + 4 =
= (a — 2)?, micaa yoro JaHUil MHOIOUJIeH IePeTBOPUTLCS HA Pi3HU-
I[I0 KBaZpaTiB ABOX Bupasis: a2 — 4a + 4 — b2 = (@ — 2)%2 — b2, aky
PO3KJa/ieMO Ha MHOYKHUKHU 3a (DOPMYJIOI0 PiBHUIII KBaapaTiB.
Or:xe, MaeMoO:
a?-4a+4-b2=@—-22-b2=(@—-2-b)a -2 +0).
Ilpuxaan 5. Poss’asatu piBHAHHA x2 + 8x — 20 = 0.

P o 3B a3 aHH g. 3HaliieMo TaKke UNCJIO, IKe Pa30M 3 BIPa30M
x% + 8x yTBOpIOE KBajpaT ABouwIeHa. Taxkum uwuciaoM e 16. YV misiit
YaCTUHI PiBHAHHSA HomaMo i BigaiMemo uwmcio 16. Omep:xumo:
x>+ 8x+ 16 — 16 — 20 = 0;
(x2 + 8x + 16) — 36 = 0;
(x +4)2 - 62=0.

Haii poskjazemMo JiBy YaCTUHY PIBHAHHA Ha MHOKHHKHN 3a
(dopmyJioro pisHUIII KBagparTiB i po3B’siKeMo ofeprKaHe PiBHAHHSA:
(x+4—-6)(x+4+6)=0;

(x — 2)(x + 10) = 0;
x—2=0 abo x + 10 =0;
x =2 abo x =-10.
Bigomosigs: —10; 2.
IleperBoperns x2 + 8x — 20 = x2 + 8x + 16 — 16 — 20 =
= (x + 4)? — 36 HasuBaIOTL sudileHHAM Keadpama 0604leHa.

He KoXHUIAI MHOroO4YJeH APYTOoro CTeHeHs MOYKHA PO3KJIACTHU Ha
MHOKHUKN. Hanpukiam, Ha MHOXKHUKY He MOXKHA PO3KJIACTH MHOI'O-
wrenn x? + 4, x2 + y?2 + 1, x2 + x + 2 Tomo. 3okpeMa, He PO3KJIaMA-
IOThCSA Ha MHOYKHUKY MHOTOUJIEHU APYTOT0 CTEIIeHs, AKi € HeTTOBHIMU
KBaJipaTaMu CyMu ab0 PiSHUITI Ta He MICTATH CIiJBHOIO MHOKHUKA.

Hanpuxmnang, m? + m + 1, p?2 — 3p + 9, 4x2 + 2x + 1 Tomo.
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j“ Axi crmocobu pos3KJIamaHHS MHOTOUJIEHIB HA MHOMKHUKU BU
sHacre? D YV uoMy mosATAE NPABUJIO-OPI€HTHUDP, SAKe IO-
IIiJTbHO BUKOPHMCTOBYBATH MPU PO3KJIAJAHHI MHOTOUJIEHIB
Ha MHOXKHUKH? @ Uy KOKHHUII MHOTOWIEH MOKHA pO3-
KJacTu Ha MHOXKHuEKHN? 9 HapeniTs mpuiJIagn MHOTOUJIE-
HiB, AKi He MOJKHa PO3KJACTU HA MHOXHUKU.

19

i‘.] 576. (Ycro) 3 dpopmys BuOEpiTh Ti, IO € TOTOMHOCTSIMI:
1) (a + b)2 =a? + ab + b% 2) a® — b2 = (a — b)(a + b);
3) (@ — b2 =a? — 2ab + b? 4) a® + b% = (a + b)(a® — ab + b?);
5) a® — b3 = (a — b)(a® + 2ab + b?);
6) a? — b2 = (a — b)2.
577. fIki 3 poOopMYJT € TOTORKHOCTIMMU:
1) (m — n)? = m? — mn + n?%
2) x3 + y3 = (x + y)(x? — 2xy + y3);
AP - =@ 9P+ 9);
4) (c + d)?=c®+ 2cd + d?%
5) m® — n8 = (m — n)(m? + mn + n2);
6) a® — b2 = (a + b)(a + b)?

578. 3akiHuiTh PO3KJIAJAHHS Ha MHOMKHUKIN:
1) xa? — 9x = x(@® — 9) = x(a® — 3%) = ...
2) bm? — 2mb + b = b(m? — 2m + 1) = ...

m 579. (Ycro) PoskianiTh Ha MHOYKHUKU:

1) ax? — ay?; 2) mp? — m; 3) b3 — b.
580. PoskiagiTs Ha MHOMHUKIN:

1) 5a2 — 5b%; 2) ap? — ag?; 3) 2xm? — 2xn?;

4) T2 - T; 5) 16x2 — 4; 6) 75 — 27c?;

7) 5mk? — 20m; 8) 63ad? — Ta; 9) 125px2 — 5py2.
581. IlomatiTe y BUrIALi SJOOYTKY:

1) m3 — m; 2) p? — p%; 3) Ta — Ta?;

4) 9b5 — 9b3; 5) 81c3 — c®; 6) 3a® — 300a”.
582. PoskaamiTh HA MHOXKHUKN:

1) ax? — ay?; 2) ma® — 4mb?; 3) 28 — Tm?;

4) pb — p?; 5) b — 4b3; 6) a® — adc?;

7) 15d — 15d3; 8) 625b3 — b5; 9) 500a® — 45a8.
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583. Po3B’a:KiTh piBHAHHS:

1) 3x2 — 27 = 0; 2) 5 — 20x2 = 0.
584. 3HaligiTh KOPEeHi PiBHAHHS:
1) 8 — 2x2 = 0; 2) 75x2 — 3 = 0.
585. PoskamiTh Ha MHOMKHUKM:
1) 3a2 + 6ab + 3b%; 2) 2m?2 + 4mn — 2n?;
3) —a? — 4a — 4; 4) 6a% + 24ab + 24b%;
5) 2am? + 4am + 2a; 6) 8a* — 8a3 + 2a2.
586. ITogatiTe MHOrOUJIeH V BUIVISIAL JOOYTKY:
1) —4a? + 8ab — 4b%; 2) —25by? — 10by — b;
3) a® + 6a*m + 9a3m?; 4) 6by? + 36by3 + 54by?.

587. 3ualigiTs 3HaUeHHS BUPA3Y:

1) 3m? — 3n?, axmo m = 41, n = 59;

2) 2x2 + 4xy + 2y?, axmpo x = 29, y = —28.
588. 3HalmiTh 3HAUEHHS BUPA3y:

1) 5x2 — 5y2, axmpo x = 49, y = 51;

2) 3a? — 6ab + 3b?, axmo a = 102, b = 101.
iE 589. IlogaiiTe y Burismi fo0yTKy:

1) 3a3 — 3b3; 2) Tx3 + Ty3; 3) -pm?3 — pn3;

4) 16a® — 2; 5) 125m + m?*; 6) a” — a*.
590. PoskiamiTe Ha MHOMKHUKU:

1) bx® — by3; 2) —2a3 — 2b3; 3) 8a — a*.
591. PoskianiTh Ha MHOMKHUKHN:

1) a* - 81; 2) 16 — c%; 3) x8 - 1; 4) a* — b8,
592. oBemiTh TOTOMKHICTH:

a® — b8 = (a — b)a + b)(a® + b?)(a* + bY).

593. Po3p’sokiTh piBHAHHA:

1) x3—x=0; 2) 112y — 7y3 = 0;

3) 64x3 + x = 0; 4) y3 + 4y® + 4y = 0.
594. Po3B’s1:KiTh piBHAHHSA:

Hy-y3=0; 2) 5x3 — 180x = 0;

3) 16y3 + y = 0; 4) x3 - 2x2 + x = 0.
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595. PoskiagiTh Ha MHOMKHUKN:
1) 7ab + 21a — 7b — 21; 2) 6mn + 60 — 30m — 12n;
3) —abc — 3ac — 4ab — 12a; 4) a® — ab — a?b + a2

596. ITogatiTe BUpas3 y BUINIALL JOOYTKY:

1) 90 + 3ab — 45a — 6b; 2) -3mn — 9m — 18n — 54;

3) a'x + a* + adx + a3 4) p3a? + pa® — 3ap® — 3ap.
597. PoskagiTh Ha MHOMKHUKI:

1) a® + 2ab + b? — 16; 2) a? - x2 - 2xy — y%

3) p? — x? + 10p + 25; 4) p? — x? + 20x — 100.
598. PoskiamiTes HA MHOXKHUKN:

1) x2 + 2xy + y? — 25; 2) m? — a® + 2ab — b%;

3) m?2 — a2 — 8m + 16; 4) m?2 — b2 — 8b — 16.
599. IlonaiiTe Bupa3 y BUIVIAAL HOOYTKY:

1) a?2-81+a-09; 2) m2 — a? — (@ + m);

Hx2-y —x+uy; Hx+x2-y-—y%4

5) a — 3b + a? — 9b?; 6) 16m2 — 25n2 — 4m — 5n.
600. PoskiaagiTh Ha MHOKHUKI:

D) a® - b* - (a - b); 2)p*—b-p-b%

3) 16x2 — 25y2 + 4x — by; 4) 100m? — 10m + 9n — 81n2.

601. ITepeTBOpiTh BUpas Ha HOOYTOK:
1) p?(m — 3) — 2p(m — 3) + (m — 3);
2) 1 — a? — 4b(1 — a?) + 4b%(1 - a?).
602. [MoBeaiTh TOTOKHICTH:
c2(c — 2) — 10c(c — 2) + 25(c — 2) = (c — 2)(c — 5)%.
603. IlomatiTe y BUIIALL JOOYTKY:

1) ab? — b3 —a + b; 2) ax? — a3 + Tx% — Ta?;

3) p? + p%q — 4p — 4gq; 4) a3 — 5m? + 5a? — am?®.
604. PoskaagiTe HA MHOKHUKI:

)m3+nd+m+n 2)a —b— (a® — b3,

3)a®+ 8 — a? — 2a; 4) 8p3 — 1 — 12p? + 6p.
605. IlomatiTe y BUIVIALL SJOOYTKY:

1) m3+ m2n—-—m — n; 2) ba? — 3a% — 4b + 12;

3)ad® - b2+ a - b 4) x3+1 - bx — 5.

112



Llini Bupasmn

c! 606. Po3B’:KiTh piBHAHHSA:

Dy -5y2-y+5=0; 2) x3 = 2x% + 4x — 8.
607. IIpu aKoMy 3HAUYEHHI X:

1) sHauenHa Bupasy x° — x2 — x + 1 JopiBHIOE HYJIIO;

2) sHaueHHA BupasiB x3 — 9x i x2 — 9 € mixk coboro piBHEMMI?
608. 3anuiiriTsh y BUTIALL JOOYTKY:

1) 9(a + b)® — (a® — 2ab + b?);

2) 253y — 2m)? — 36(9y? + 12my + 4m?).

609. PoskaagiTe Ha MHOMKHUKN:

1) a® + 8b3 + a2 — 2ab + 4b?; 2) m3 — 8n3 + m2 — 4mn + 4n2.
610. ITepeTBOPiTH MHOI'OUJIEH Ha HOOYTOK MHOT'OUJIEHiB:

1) a® — b3 + a® — 2ab + b%; 2) ® + 2cd + d? — x% — 2xy — 2.
611. PoskaamiTs TpUUJIeH Ha MHOYKHUKY, BUAIJIUBIIN IIOTEPEIHBO
KBaJpaT JBOUJICHA:

1) x2 — 2x — 3; 2) x2 + 8x — 9;

3) x2 — 3x — 4 4) x%2 + x — 2.

Posps sz3anua.

2 2 2
1 (1 1 172 9
H2+x-2=x2+2x=-+|Z| —|Z| —2=|x+=| ——=
e mEmat 2y @ (2) (x 2)

2 2
:(x+lj —(gJ :(x+l+§)(x+l—§j:(x—l)(x+2).
2 2 2 2 2 2

@ 612. JloBeniTh, 1m0 npu OyAb-AKOMY IIiJIOMYy 3HAUeHHi n 3Ha-

YeHHSA BUPa3y € YKCJIOM I[1JTIM.

J
,ﬁ%‘ BrpaBM AAS MOBTOPEHHS

]
iE 613. CopocTtiTh Bupas:

1) x(x + D(x + 2) — 3(x — 2)(x + 2) + 2(x — 6);

2) 2x + 3y)By — x) — Cx — y)(bx — y) + 2x — 3y)(bx + 2y).
614. Po3B’a:kiThb piBHAHHS:

x((x — 2)% + 4x) =64(1x—1)(ix2 +1x+1).
4 16 4
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G 615. CymepMapKeT eJIEKTPOHIKM [0 PIiYHUIIL CBOrO BigKPUTTS
BupimuB npozatu 141 maanmier i 95 cmapTdoHiB 3i 3HMMKKaMIU.
IMoroguau npoxaBasu mo 12 akIiiHWX miaHmieriB ta mo 10 ak-
nitinux cmaptdoHiB. Yepesd CKiNbKM TNOAWH BiJ IOUaTKY Ail 3HU-
JKOK aKIIiMHUX TJIQHIIETiB y CylIepMapKeTi 3ajuIlajiocss yTpUui
OisbIme, HisK aKIiMHUX cMapT@OHIB?

@ LLikaBi 3aAQ4i AAS Y4HIB HEA€AQHUX ﬁ

616. Camko i Mapiiika KUBYTH B OZHOMY IIix’isfi HA OmHOMY IIO-
Bepci i HaBUarOThCA B OAHIiN 1rkoJi. Calrko miliKu BuUTpavae Ha
mopory mo mrkosiu 12 xBuawmH, a Mapiiika — 18 xB. Yepes 3 xBu-
JUHU Iicaa Buxony Mapitiku no mkosiu Bupymus i Cammko. Uepes
AKWH yac IIicjid CBOr'O BUXOAY BiH Hasmoxxeme Mapiiiky?

Homawnsa camocmiiina po6oma N 3

KoxxHe 3aBmanuHa mMae mo yoTtupu BapiaHTu Bipmosizei (A-T),
cepeJ IKUX JIUIEe OAUH € TpaBuabHuM. O0epiTh BapiaHT mpaBUIb-
HOI BiamoBizi.

“ﬁ 1. SIxoMy MHOTOUJIEHY TOTOXKHO JOpiBHIOE Bupas (m — n)2?

A) m? + 2mn + n?; B) m?2 — n?;

B) m? + n?%; ') m? — 2mn + n?.

2. 3uangits 1o0yToK (a — x)(a + x).
A) a® + x2;, B)a® - x% B) x2 — a?%; I) a? + 2xa + x2.

3. Iopaiite Bupas x? + 2xy + y? y BUIVIAAL KBajgpaTa JBOUJIEHA.
A) (x-y%5  B)(y - 2% B) 2x + y)%; T)(x + y*

iE 4. TleperBopits Bupas (5x — 1)2 Ha MHOTOUJIEH.

A) 5x2 — 10x + 1; B) 25x2 + 10x + 1;
B) 25x2 — 10x + 1; I) 25x2 — 1.
5. Poskmnanits gBouseH —16 + 9a2 Ha MHOKHUKH.
A) Ba — 4)(3a — 4); B) 3a + 4)(4 — 3a);
B) (3a + 4)(3a — 4); I') 8a — 4)%.
6. ITopaiite Bupas m3 + 64 y Burnazni go6yTKYy.
A) (m + 49)(m? — 4m + 16); B) (m + 4)(m? — 8m + 16);
B) (m — 4)(m? + 4m + 16); I) (m + 4)(m? — 4m — 16).
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iE 7. Po3p’skiTh piBHAHHS: x(x + 2) — (x — 3)2 = T.
A)-2 B)-1; B1L T2

8. Copocrits Bupas (m? + 2p)(m* — 2m?p + 4p?).
A) m* + 8p3; B) mb + 8p3; B) m% — 8p3; I') mb + 4p3.

9. Poskaaznite muorousnen 3ab — 3b + 6a — 6 Ha MHOMXHUKH.

A) (@ — (b + 2); B) 3(a + 1)(b — 2);
B) 3(a + 1)(b + 2); ') 3@ - D® + 2).
G 10. Ixoro HaiimeHIIOro 3HaYeHHA HaOyBae Bupas x2 + 4x + 3?
A) 1; B) 0; B) -1; r) -2.
11. Posp’sxiTs piBHArHSA x3 + 2x2 — x — 2 = 0.
A) -2; -1; 1; Bb) 2; 1; B) -2; —1; I -1; 1.
12. Posknagits Bupas (b — 2)2 — b3 Ha MHOKHUKU.
A) 2(b% - 6b + 4); B) —2(b% — 6b + 4);
B) —2(3b2 — 6b + 4); I') 2(3b% — 6b + 4).

SABOJAHHA NJIdA ITEPEBIPRKHA 3HAHD 10 § 13 — § 18

‘a 1. IlepeTBOpiTH BUpas Ha MHOTOYJIEH:

1) (p + a)% 2) (c — m)(c + m).
2. PoskiamiTes Ha MHOMKHUKN:
1) t2 — 2tb + b2 2) d? — n2.

3. Aki 3 piBHOCTEI € TOTOKHOCTSIMI:

1) (p - a)? = p* — pa + a?; 2)p*+ =+ 9?-pq+q>;
Yymi—ct=(m—c)m+c); 4)dd—13=(d—-)d?+ 2dt + t2)?

@ 4. IlepeTBOpiTh BUpas Ha MHOTOUJIEH:
1) 8a — 5)% 2) (7T + 2b)(2b — 7).
5. PoskyafiTh MHOTOUJIEH HA MHOKHUKU:
1) a?+6a+9; 2)-25+36x2 3)b3+64; 4)7c%- 1d%

6. Copocrits Bupas (2x + 3)2 + (7 — 2x)(7 + 2x) Ta 3HaAITH forO

1
3HAUEeHHH, AKIIO X = ——.
12
iE 7. Po3B’aKiTh DiBHAHHA:
1) 2x3 — 50x = 0; 2) x3 — 10x2 + 25x = 0.
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8. CupocriTs Bupas:
1) (-4a + 3b)?2 + (—4a + 5b)(5b + 4a) + 24ab;
2) (a — 2)@® + 2a + 4) — a(a — 3)(a + 3).

—
' . 9. oseniTs, mo npu Gyab-AKOMY 3HaYeHHI 3MiHHOI X Bupa3
x2 + 8x + 17 mabyBae Jullle JOTATHUX 3HAYeHb. SIKOr0 HAWMEHIIIO-
ro 3HaueHHs HaOyBae Ilell BUpas i mpu AKOMY 3HaueHHi x?

Ilo0amrosi enpasu
G 10. ITepeTBOpiTH BUpa3 Ha MHOT'OYJIEH:
1) (a + 3)3 2)(2m — 5)3.
11. BmaiiniTe ABi ocTanui Mudpy uncma 2933 — 933,

12. Posknazits TpuuieH x2 + 6x — 7 Ha MHOMKHUKU.

Bnpaeu dna noemopenna po3diny 1

Ho §1
Tﬂ 617. Bunumnrite Bupasu, AKi € BupasaMu 3i sMiHHMMH, y OBi
Ipynu: y mepiry — Iiji paljioHanabHi Bupasu, y APyry — Apo0OosBi
parioHaJibHiI Bupasu:

2— .
Dm-—T; 2)“5b; 3)7+3ﬁ; HB -9 +7-8
3
5)—lab; 6) 75 7)l+1; 8) a® — a? + a.
6 a+c x 3

@ 618. Ha ckJiag mpuBesau a MiMIKiB 1yKpy mo 50 KI' y KOXKHO-
My. 3alUIIiTh BUPA30M Macy BCHOTO 3aBe3€HOTr0 IYKpPy. SHAUIITh
3HAUYEHHs IILOTO BUpAasy, AKII0 a = 12.

iE 619. 3anumriTe y BUIIAI BUpPasy:
1) mBoOmM(pPOBE UUCIIO, V¥ IKOMY X JNECATKIB i y ONMHUIH;
2) nBoru(poBe UUCIO, Y AKOMY D NECATKIB i a OqUHAI.
3) TpuiudpoBe YUCIO, ¥ TKOMY G COTeHb, b mecATKiB i ¢ omu-
HUIb;
4) Tpuinudpose YMCIO, V AKOMY M COTEHb, N OeCATKiB i 6 omu-
HUIb.

D 620. Bigomo, mo x —y =2 i p = 3. 3HaliTh 3HAUEeHHA BUPA3Yy:

Dx+p-y; 2) x —y + 5p; 3) (y — X)p;
3(y — x) 6 4

4) ——>————; 5) Tx — Ty — p; 6) ———.

T YE-WoR 95y )
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Ho § 2
fﬂ 621. CopocriTh Bupas:
HD2+3a-5 2)04m+m; 3)3p—2p+5; 4) —(m — 3).

@ 622. PoskpuiiTe Oy>KKHU i 3BemiTh HMOLiOHI HOmaHKM:

1) 7Gx + 8) — 12x; 2) 9m + 3(15 — 4m);
3) 6(x + 1) — 6x — 9; 4) 12x — 2(3x — 5);
5) —2x + 1) — 32x — b); 6) 5(x — 2) — 4(2x — 3).

623. JloBemiTh TOTOXKHICTD:
1) 18(a — 2) = 12a — (20 — (6a — 16));
D20x-y+t)—-3x+y—1t—-5t—-y=—x.

—
' ) 624. [ToBexniTs, mo cyma OyAb-AKUX TPbOX MOCJIiAOBHUX LiIMX
yuceJ OiJIUThbCA Ha 3.

@ 625. Yu € TOTOKHICTIO PiBHICTH:

a+ 5 =a+5; 2)|m? + 1] =m? + 1;
3)|m —n|=|n—-m| 4) |a| + |b| = |a + b|?
o § 3

ia 626. a) IlomaiiTe HOOYTOK y BUIVISi CTEIIEHA:

10,3 -0,3-0,3; 2)-2-(-2) - (-2) - (-2);

3) aa: P

Yy yyyly
0) ITogatiTe cTeminb y BUTJIAAL JOOYTKY OJMHAKOBUX MHOMKHUKIB:
5
1) m3; 2) 174 H(p+2% 4 (gj :

@ 627. O6uncaiTn:
1\ 1
1) 26; 2) (0,2)3; 3| -=1; 4) | -1=1 ;
) ) (0,2) )( 8) )( 6]

2
5) ~(-2)%; 6)—&]; D05 8) (D

iE 628. He BuKoHy0OUN 00UNCJIEHD, IIOPiBHANTEe 3HAYUEHHSA BUPA3Y

3 HyJeM:
1) (1,7 - (-2,7)% 2) (-2,3)° : (-5,89);
3) _3972 . (_2’8)4; 4) _(_2’6)8 ' (_5’7)5°

i:! 629. 3naiigiTe ocTaHHIO TGPy YUCIA:
1) 201513, 2) 50117 3) 1006'7; 4) 15° + 168 + 10117,
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m 630. Yu € uywncio:

1) 107 + 5 kparHUM UnCTy 3; 2) 1022 + 7 xparauM uncay 9?
Jo § 4
iﬁ 631. IlomaiiTe y BUIVIALL CTeIeHs:
1) b7b3; 2) ada; 3) 98. 97, 4) pl0 : p3;
5) 198 : 196; 6) 715 : T Ty (@d) 8) (25)3.
'E 632. O0uncaiTh:

10*-10° . 8°-8Y

1010 ’ gll . g3’
iE 633. 3uaiifiTh 3HAUEHHA X, IPU SKOMY PiBHICTH € TOTOKHICTIO:
4

1V 3 12
Day-e @ 3 [(?]] -(3].

U 634. 3anuIiriTe BUpas y BUIVIAL CTelleHs (1 — HATypaJbHe YHCJIIO):
a8 _a2n
D@?®:a2" - @ :a", nen<7 2) .atm.
n 5
a"-a
m 635. 3uaiigiTe ocTaHHIO UMY UKcaa (17 — HaTypaJbHe UNCJIO):

1) 84n; 2) 74n+1.

1) 3% : 37 2) 25 . 212 ; 215 3)

o § 5
iﬁ 636. ki 3 BupasiB € ogHouseHamu? fAKi 3 ogJHOUYIEHIiB mOLaHO
Yy CTaHIapPTHOMY BUTJIAIi:
1) —aZc; 2) Ta - 2b - 4; 3) 17; 4) aaba;

5)6[%x—%yj; 6)p + 1; 7 —p?; 8) c? —¢?

iE 637. 3BefiTL OmHOUJIEH OO CTAHAAPTHOTO BUIJIAAY, YKaXKIThH
tioro KoediIieHT i cTeninb:

1
1) —Eazb - 2ab7; 2) 3m - (-2m?) - 5m”;
3) —Tap? - 0,1a2p?; 4) lém2 . gmcz;
9) —a - (=b) - (-¢) - (=54d); 6) p° - (—2a?) - (-5p7) - ad.

iE 638. CxaamiTh mo gBa PisHMX OMHOUYJEHM CTAHIAPTHOI'O BU-
sany 3i aMiEHUMUY a i b Takux, 1moo:
1) cremiHb KOMKHOI'O 3 HHUX JOPiBHIOBaB 7, a KoedillieHT mOpiB-
HIOBaB —8;
2) cTelliHb KOKHOT'O 3 HUX ITOPiBHIOBAB 3, a Koe(iIllieHT mopis-
HioBas 17.
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o § 6
ia 639. 3HaigiTh JOOYTOK OTHOUJIEHiB:
1) 3m - 2n; 2) —4p - 2a; 3) 8m? - 3n; 4) —2a3 - (-b").

iE 640. IlomaiiTe BUpa3 y BUIVISALL OJHOUJIEHA CTAHJAPTHOIO BUIVISALY:

1) —2,5m?2 - (—~4m3p); 2) 12p2m - (—% p3m7J;
3) 0,6m"a® - 10m2a” - %m3; 4) (-mn")3;
5) (-2a°b")%; 6) (m®p"a®)’.

iE 641. 3uaiigiTe ogHOUJIEH A, SIKIIO:
1) A - 14m?n = 42m*n?; 2) 3p%q" - A = —21p3q".

642. BuxonaiiTe MHOKeHHS onHOouIeHiB 0,4m - 10nm? ta 3sHAHAITH
3HAUEHHs OJlep:KaHoro HoOyTKy, akimo m = —2; n = 0,5.

U 643. Yu moskHa mOAaTU BUPAa3 y BUIVIAAL KBaJpara OJHOUJIEHA:
1) 49m8n!2; 2) —25a4b8;
3) —0,2m*n? - (-5m2?n%); 4) —(—-3a*)? - 3al??

644. IIpu sxomy HaTypaJbHOMY 3HAUEHHi 77 PiBHIiCTH
2,5a8¢)" - 0,16¢° = 2,5a24c® € ToTORHiCTIO?

o § 7

(’a 645. 3 maHUX OMHOUJIEHIB CKJIANITH MHOIOUJIEH Ta BKAKITH
HOro CTelriHb:

1) 5a2 i 4b; 2) —a?; ab i m;

3) 5c3 i -8; 4) 3mn?; 4mn; —-5m®n i 1.
E 646. 3BeniTy MOAiOHI YUJIEHM MHOIOYJICHA:

1) 8a2b — Tab? + 5a2b + 4b2a;

2) 5mn — 2mn — 8 — 3mn;

3) Tm® + m?2 — 8 — m® + 3m?;

4) 2x%y — Txy? — bxy + 3yx? + Ty’x.
iE 647. 3BeniThL MHOrOYJIEH

—iab - (-8ab?) + 8a? - (-1,5ab) + 20ab - (—0,1ab?) + a2ab + 2a - 6a2b

0 CTaHAAPTHOI'O BUIVIAAY i 3HAWIITH HOTo 3HAUEHHS, AKIIO @ = D;

__L
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—
' .. 648. Yu icHyroTh Taki HaTypaJbHi 3HAUEHHS 3MIiHHOI @, IIpU
AKUX 3HAUeHHA MHorousgeHa 2a2 + 6a + 7 € mapHUM uncaom?

Ho§ 8
iE 649. CupocriTs Bupas:
1) 8m + 5n) + (9m — Tn) — (2n + 5m);
2) (12ab — b%) — (bab + b2) + (ab + 2b?);
3) Bx2 + 2x) + (2x2 — 3x — 4) — (17 — x2);
4g(m-n+p+@m-p)—(m-n-p).
iE 650. 1) IlogatiTe mHOrouneH 4x3 — 4x2 + 5x — 7 y BUrIAAi
CyMU IBOUYJIEHiB.

2) Ionaiite MHOTOWIEH x° — H5x + Tx2 — 9 y BuUrIAAi pisEmmi
OHOUJIEHA i TpuuJeHa.
651. SIkuii MHOrouJNeH y cymi 3 MHOrouseHoM 2x2 — 8x + 7 mae:
1) 0; 2) 5; 3) 3x + 1; 4) x% — bx + 7?
G 652. JToBeniTh, I1T0 cyMa ABOX IOCTiJOBHUX HEHMApPHUX ITiIUX
yuceJsl SiIUThHCA Ha 4.
653. CopocriTs Bupas
1
5xy — 8x%y — (3xy — (4ny2 + 8x2yj — 2,75xy2)

i 3HAWAITH WOTO BHAUEHHSA, AKIO X = —1; y = 3.

Ho§ 9
i—ﬂ 654. BukonaiiTe MHOMXEHHS:
Dab+7; 2ec@-x); 3)-a(m-3); 4)-ba-x+y).

'E 655. IlepeTBOpiTh JOOYTOK HA MHOI'OYJIEH:
1) 2xa(a® — 3ax); 2) —-3mp(2m?3 — 5mp);
3) 4ab?(a? — 2ab — b?); 4) 4m3 — 2mn? — n?®)mn?;
5) (-0,Lx%y + 0,222y — y3)(-5x2y);
6) —10n3x (5nx? — 2n%x + x°).
iE 656. CrpocTiTh Bupas i 3HAWIITH OT0 3HAUEHHA:
1) 2x(x +y) —y@Cx — y) — y(y + 1), axmio x = -5, y = —10;
2) m2(m?2 — 5m + 1) — 2m(m3 — 4m? + m) + m* — 3m3 + 2,
AKIO m = —3.

657. IIpu axomy 3HaueHHi 3MiHHOI 3HaueHHA BUpasy 2x(6x — 5H)
Ha 5 MeHIIIe 3a BigmoBifHe 3HaueHHs Bupasy 3(4x2 — 5)?
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G 658. CopocriTh Bupas
1x" - éx2(1 +x" )+ lx3(x”73 +2),
8 8 2

Ie n > 3, n — HaTypaJbHe YHCJIO.
659. 3a mepiuii geHb 3 OBOYECXOBUINA IPOJaIN Ha 3 1T OiJIbIIe 0BO-
. . . 4 .
uiB, Hi¥K 3a JPyruii, a 3a TpeTii — 9 Biz Toro, 110 GyJio IIpomaHo 3a

neprri aBa gHiI pasom. IIo CKiJbKU IIEHTHEPIB OBOUIB IIpoAaBaii B
KOJKEH i3 IIUX OHiB, SKIITO 3a IIi TPHU AHi pasoM mpomaju 65 11 oBouiB?

1_8% 5%
ﬂ 660. Po3B’sa:kiTh piBHAHHSA T2 + T4 =x-2.
o § 10

ia 661. BumeciTh 3a OyKKU CIILILHUN MHOMKHUK:

1) 5x — dSy; 2) Tm + Tn; 3) ap + ac; 4) bm — bk.
@ 662. PoskianiTh Ha MHOMKHUKIN:

1) Tax — Tbx; 2) 8a + 24ac; 3) 18p — 24p?;

4) 5m3 — 10m?; 5) —15a2 — 20a3; 6) a” — a? + ad.

iE 663. IlomatiTe BUpas3 y BUIVIALL JOOYTKY:
1) 6xy — 12x%y + 15xy?; 2) Tmn® + 28m?n3 — Tm3n?;
ax—2)+3b(x—2)—22—-x); 4)8m - 12— nl - m).

i:! 664. Po3B’a:KiTh piBHAHHS:
1) x|x — 8| — 5|x — 8| = 0; 2) |xllx — 2| - 7jx — 2| = 0.

m 665. IIpu mesKoMy 3HAUYeHHI X 3HAYeHHS BHpasy X2 — 3x — 13 1o-
piBHIOE —1. 3HAUAITH TPU TOMY CaMOMY 3HAUEHHI X 3HAUEHHS BUPA3Y:

1) 2x2 — 6x — 26; 2) x%(x2 — 3x — 13) — 3x(x? — 3x — 13);
3) 3x2 — 9x — 8; 4)ix2—§x+3.
12 4
Ho § 11
Tﬂ 666. BukoHaiiTe MHOMEHHS:
1) (m - p)a + x); 2) 2 + t)(a - 3);
3) (@ + b2 + ¢); 4) (a —2)(b — 3).

iE 667. ITogaiiTe y BUIVIAAL MHOTOUJIEHA:
1) 2m — 3p)(83m + 2p); 2) (242 + b)(38b — 5a?);
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3) (7x2 — 2x)(3x + 1); 4) (5a® — 4a%)(9a® + 8a);
5) (3a? + 5ba)(3b — 4a); 6) (mn — n?)(dn3 + 2n?m).

iE 668. CropocriTe Bupas:
1) (@ — 8)2a — 2) — (a + 9)(a — 3);
2) (x — y)x + 3) — (x + y)x — 3);
3) (8a — 5b)(ba + 3b) — (ba — 3b)(3a + 5b);
4) (a® + 4m)(a? — 4m) — (a? + 4m)(a® — 4m).

669. Po3p’s1:KiTh piBHAHHSA:
1) (Bx — 1)2x + 6) — (2x — 2)(8x + 1) = —24;
2)Bx +9)(x—-5)—(x—7Bx —-1) =12 + 8x.

G 670. [ToBeniTh, 1110 3HAUEHHS BUPA3Y
2(10x — 5)(x + 0,6) + (4x2 — 1)(2x — 5) — (2x — )(@x2 + 2x + 1)
He 3aJIeKUTh BiJl 3HAUeHHsA 3MiHHOI.

671. Hosenite, o (x + I)(y + 1) — (x — I)(y — 1) = 8§, axmio x + y = 4.

m 672. JIBa akBapiymMu MamOTb (POpMY IPSIMOKYTHOrO IIapaJjeJe-
mimena. oe:kuHa meprimoro Ha 10 cm Gisgbina 3a HOro IMTUPUHY.
Hos:xuHa apyroro akBapiyma Ha 20 cM 06isibIiia 3a JOBKUHY IIep-
mroro, a mupuHa Ha 10 cMm GijbIna 3a IMUPUHY OepIIoro. SIKIMo
o0uaBa akBapiyMu HAIIOBHUTHU BOMOI0 HA BUCOTY 25 CM, TO BOAU Y
npyromy Oyme Ha 37,5 s 6inbite, HisK y mepiromy. 3HaHAITH TOB-
JKUHY i IIIMPUHY NEPIITOro akBapiyma.

Ho § 12
‘d 673. 3akiHuiTh posKJIaJaHHA MHOTOUJIeHA HA MHOKHUKUI:

ab—"T + 3a - 21 =(ab—-Tb) + @Ba—21) = ...

@ 674. PoskaaniTh Ha MHOMKXHUKNI:
1) m(a — b) + 3a — 3b; 2)ald +c)+ b+ c
3) 3a — 3¢ + xa — xc; 4) ab — ac — 4b + 4c.

iE 675. IlomaiiTe MHOTOUJIEH ¥ BUIVIAIL HJOOYTKY:
1) 12x2¢ — 8x2%y — 9cy® + 6y%;
2) 1,6mn2 — 2,4mp? — n3 + 1,5np2.

—
W) 676. Posp’asxiTs piBHAHHSA x%2 4+ 5x — 6 = 0, 3acTOCyBaBIIN PO3-
KJAJaHHs MHOTOUJIeHA Ha MHOKHUKH.

o § 13
iﬁ 677. IligHeciTs, BOYJICH IO CTEIICHS:
1) (x — p)% 2) (m + a)% 3) (b — k)% 4) (y + o)
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@ 678. IlepeTBOpiThL BUpa3 HAa MHOTOUJIEH:
1) 8a — 7)% 2) (2b + 5)%; 3) (10m — 5k)%;

2
4) (4p + 99)% 5) (0,1m — 5p)?; 6) [%a + GbJ .

iE 679. CopocriTh Bupas i 3HaAlAITHL 100 3HAYEHHS:

D@-1)2-(a- 2P axmpo a = 1%;
1
2) (3b + 2)% + (3b — 2)?, axmo b = -3

680. 3HaligiTe Ync0, KBaApaT SKOro Ipy 30iJbIIIeHH] I[HOro Yuc-
Ja Ha 3 30ijbiryerhesa Ha 159.
(. 681. Yu e pisnicts (a — b)? = |a — bf? ToroxuicTio?

682. IlomatiTe y BUIVIALI MHOTOUYJICHA:

D) ((x +y + a3 2) (b-0—a)%
3) (m + n + 2)% 4) (@a+3-c)a + 3 - o).
o § 14

iﬁ 683. IlomaiiTe y BUIVIAAL KBagpara ABOUJIeHA:
1) m2 — 2mp + p?; 2) b2 + 2by + vy 3a%-2-a-4+ 42

iﬂ 684. PosknafiTh Ha MHOKHUKH:

1) m? + 20m + 100; 2) 49 — 14b + b%;
1 1
3) 0,09x2 + 0,6x + 1; 4) ——-=p+ p?%
) ) 36 3PP
5) 4x2 + 20x + 25; 6) 4m? — 12mp + 9p2.

iE 685. 3uaiigiTs 3HaueHHS BUPA3Y:
1) -100m? + 20m — 1, axmo m = 0,1; —0,9;
2) —4x2 — 12xy — 9y?, axkmo x = 0,03, y = —0,02.

c! 686. Po3B’1:KiTh piBHAHHS:

1)3x2—2x+é=0; 2)5y2+2y+%=0.

687. 3miHiTh omuH 3 Koe(illieHTiB MHOTOUJIeHa TaK, 1100 omepiKa-
HUI TPUUJIEH MOKHA OyJIO MOJaTH y BUIVISAAL KBajpaTra IBOUJIEHA
(3HalimiTh TPU Pi3HUX PO3B’A3KH):

1) 100m2 + 40mn + n?; 2) 25a% — ab + 9b2.
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m 688. IloBeniTh, 1110 IpU OyAb-IKNX 3HAUEHHAX 3MiHHUX BUpPAa3
Ha0yBae JuIlle HeBil'€eMHUX 3HAYEHD:

1) 4x(4x — 10) + 25;
2) (@ — 2)(a — 2) + 2m) + m?;
3) (@ + b)a + b+ 8) + 16.

o § 15
a 689. fki 3 piBHOCTEIT € TOTOKHOCTSIMI:
1) (b - x)0b + x) = b% + x2 2) (c — d)(c + d)=c® - d?
3) (m + n)(m — n) = (m + n)% Y@+ Pp -9 =p*—-q?
690. BukonaiiTe MHOMKEHHS:
1) (¢ + )7 - ¢); 2) (0,5m — 3)(0,6m + 3);
3) Bk + )38k — 17); 4) 2p — 99)(9q + 2p);
5) (10m + 9n)(9n — 10m); 6) [g c— é d} (g c+ é dj .
3 5 3 5
691. IlomatiTe y BUTISAAI MHOTOUJIEHA:
1) 4(a — D)(a + 1); 2) b(d - 2)(b + 2);
3) p(p + 3)(p — 3); 4) -3x(x + 4)(x — 4).

iE 692. Copocrits Bupas i 3HAWAITh HOr0 3HAUEHH:
1) (1,9x — 3)(8 + 1,9x) + 0,39x2, axmo x = 2;
2) 9,99 = (5y ~ 0,13y + 0,1), smo y = 13

3) 2x — 3y)(2x + 3y) + (3x + 2y)(3x — 2y),
akmo x = 1,8; y = —1,8;

4) (ab + 1)(ab — 1)(@?b? + 1), axkmo a = 5; b = é

Z 693. OGumcairs: 740 - 340 — (2120 — 1)(212° + 1).

o § 16
Tﬂ 694. fAxki 3 piBHOCTE! € TOTOKHOCTAMU:
Nm?-p?=m+p(m-p); 2)a®-T=(@-Ta+7);

3)c?—d?=(c— d)c+ d) 4) 92— a2 =(9 - a)??
'E 695. PoskamiTh Ha MHOMKHUKN:
1) x2 — 49; 2) 100 — p?; 3) 0,04m? — n?;
4) 25x% — 36y?; 5) 16a2 — b2c?; 6) 121m2a2 — %bz.
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iE 696. Po3p’sa:kiTh piBHAHHSA, Je X — 3MiHHA:

1) a?x2 - b2=0, a # 0;

2) x2 — 0,09a2 = 0.
i:! 697. Yu ginurscsa:

1) 1382 — 1362 na 4; 2) 3492 — 3472 na 6?
698. PoskaniTe BUpa3 Ha MHOXKHUKI:

1) 9 — 2x — 8)3x + 2) — 2x(5x + 10);
2) (3x + 5)dx — 5) — 2x(2,5 + 1,5x).

Ho § 17

‘a 699. fdkuit 3 faHUX BUPAaA3iB € HEIIOBHUM KBaJpaTOM CYMU BH-
pasiB m i n, a SKUHA — HEMOBHUM KBaJApPaTOM iX PisHMITI:
1) m2 — 2mn + n?; 2) m?2 + mn + n?;
3) m2 + 2mn + n?; 4) m? — mn + n%?

@ 700. PoskiagiTe Ha MHOXKHUKINI:

1) x% - y3; 2) p3 + k3; 3) a® — 64;
4) % + b3; 5) 0,001m3 — 1; 6) 8x3 + 27p3.

iE 701. [loBexiTs, 1m0 3HaueHHa Bupasy 37° + 133 ginursca ma 50.
G 702. JloBemiTh TOTOKHICTD:

x0 - yb = (x — Y + Y2 + xy + YA - xy + y?).

o § 18
ia 703. 3aKiHUiTh po3KIamaHHA HA MHOKHUKNI:
1) ym? — 4y = y(m? — 4) = y(m? — 2%) = ...
2) ca’® + 2ac+c=c@®+ 2a+1)=..

@ 704. PoskjaamiTs HAa MHOMXKHUKYN MHOI'OYJIEH:

1) mp? — mq?; 2) 20a2 - 5; 3) ¢ — c3

4) 64a% — a%;  5)5x2— 10xy + 5y%  6) 2b + 4bn + 2bn?.
iE 705. IlomaiiTe y BUIIALL HJOOYTKY:

1) 9a3 —9b3; 2) 2mn — 2bn + 6m — 6b;

3)%194—1; 4) m? — 4mn + 4n? — 25;

5) b2 — 36 + b — 6; 6) m3 — 4m — m®n + 4n.
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a 706. PoskyiamiTe HA MHOXKHUKY MHOI'OUYJIEH:
1) am* — m* — am? + m?; 2) a®b — a® — ab + a;
3)b3+1-b2-b; 4) x3 — 27 + x* — 9x2.
707. loBemiTh TOTOXKHICTD:

D@+ 1P —4@+1) =@+ Da- Da+ 3)
2) (m2 + 9)2 — 36m2 = (m — 3)%(m + 3)2.

Mpo cdyHpaTopiB
MaTtemMaTU4HUX onimniag B YKpaiHi

Tpoxu paHille M1 BXXe po3noBigany Npo iCTopito MateMaTU4HOro onim-
niagHoro pyxy B YkpaiHi, Tenep AeTanbHille po3kaxemMo npo noro dyHaa-
TOpIB, SKi BiNbLUYy YaCTUHY CBOTO XUTTS NMPUCBSTUNN BUSIBIIEHHIO, BUXOBaH-
HI0 Ta HAaBYaHHIO MaTeMaTM4yHO 06AapOBaHOI MOMOA,.

F . «Bin xXuB i ropiB 6e3mMipHOI0 JII000B’0 0
’ 1 Vrkpainu i 1o MaremaTuku i yBech CBiii KOpPOT-
e KU BiK IIpaIffoBaB HeBIMHHO ¥ TBOpUYO Ha GJia-
5 ro Hayxku, Ocsitu pizmoro mapomy. Moro mek-
s—-‘y . mii — me i cuia, i 6e3mipHa rImboUiHb, i Kpaca
MareMaTu4HOI AyMKu». I1i cioBa npo Muxaiina
IMununoBuua KpaBuyka mo #ioro 115-pivus manucana Hina Onana-
ciBHa BipueHKO, yKpaiHCbKUI MaTeMaTHUK, JOKTOP (isumKo-MaTeMa-
TUYHUX HAYK, 3aCJIy;KE€HUI IpaIriBHUK OCBiTM YKpaiHnum, mpodecop
Hamiomaasaoro rexuiuunoro yHiBepcurery Yipainu «KIII».
Hapoxuscsa maiiOyTHitt Buenmit 27 BepecHs 1892 p. y c. HoBHuisa
Ha Boawmni. HaBuaBca B JIynbKilt rimuasii, aky B8 1910 porri 3akinuus
i3 30J10TOI0 MemaJLIio, i BCTYIIMB HAa MaTeMaTU4He BigmieHHs ¢isuko-
MaTeMaTUYHOTrOo (haKyIbTETy YHiBepcUTeTy cBATOr0 Boslogmmupa (HuHL
KuiBcbkuii HamionanmpHmit yHiBepcuter imeHi Tapaca IlleBuenka).
Y 1914 poui M. KpaBuyk 3aKiHuye yHiBepCHUTET i Horo sajauIliaioTh
IpM YHiBEPCUTETI AK IPOodheCcoOPCLKOro CTUTIeHIiaTa AJIs MiATOTOBKY JI0
HAYKOBOI Ta BUKJAJAIILKOI POOOTH. YCIIIIIHO CKJIABIIM MaTiCTEPChKi
icmutu B 1917 pori, Muxaiino KpaBuyK omepsKye 3BaHHSA ITPUBAT-
morenTa. I BiATOMI BcA HayKoBa, IearoriyHa Ta I'POMAJACHKA IifJIb-
micte KpaBuyka mos’sisanHa 3 KwmeBom. Binm BuKJIamae MaTeMaTHUHi
IpegMeTU y BIEpIlle CTBOPEHUX B CTOJIMIL YKPAlHCBKUX TIiMHAa3iax,
VkpaincbkoMy HapogHOMY VHiBepcuTeTi. ByB yumrtemem Apxuma
JItobKY, BUHAXigHUKA TypOoaKTUBHOrO ABuryHa, ta Cepria Kopoaso-
Ba, aBiakoHCTpyKTopa 3i cBitoBuM im’am. Ha nexmisx Muxaiiia
ITununoBuya Hikogm He OyJI0 BiJILHOTO MicIif, CJIyXaTH HOTO JIEKITil
mpuxonuau i 6iosoru, i ximikw, i dimocodu, i dimonoru, i pobiTHUKY...
Y 1919 pomi KpaBuyk onmy0/iKyBaB mepIiuii mepexkaan yKpaiH-
ChbKOIO MOBOIO mifpyuHuka <«Enementapua reometpis» A.IL. Kuce-
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JbOBA, POCiMICLKOMOBHOTO HiflpyYHMKA, AKWI HA MOYATKy XX CT.
OTPMMAB CXBaJIbHY OIIiHKY BUMTEJiB MaTeMATHUKM Ta IIPOiCHYBaB
OiJIBINI AK IIIBCTOJIITTA A’k A0 mepeOymoBH IIKiJIBHOIO KypCy MaTe-
matuku B CPCP. Ha mouatky 1920 poxy Muxaiina ITuamnmosuua
o0paHO uyieHOM KoMicii maTemaTuuHoi TepMminosorii mpu IacTUTYTI
HayKOBOi MOBM YKpaiHChKOI akamemii Hayk. Ha KiHems Toro x
POKY Ii€fo Komiciero mig romoByBanuamM M. KpaBuyka O6yso cTBoOpe-
HO TPUTOMHUI MaTeMaTUYHUHN CJIOBHUK. [IMjIbHE BUBUEHHA IpaIhb
Muxaiina KpaBuyka mii MOBHO-TEPMiHOJIOTiUHMM KYTOM 30py i
HUHI MOXKe IIPUCIYXKUTHUCA TaKill aKTyaJabHiIN copaBi, K IIOgaJIb-
I1a po3poOKa Ta BAOCKOHAJEHHS YKPalHCHKOI MaTeMATHUYHOI TepMi-
HoJorii. BinbHO BoJsiofitoum Kismbkoma MoBaMu ((hpaHITy3bKOIO, Hi-
MeIbKOI0, iTaifichK0I0, TMOJbCHKOI0, POCIICHKOI0), BiH MMCAaB HUMU
CcBOi HAyKOBi IIpairi, ajle HaldyacTillie — pPiJHOI0 MOBOIO, i IId ¥OTO
MOBA — TiTHUH 3pa30K YKpPaiHChKOr0 HayKOBO-MaTEMATUYHOI'O CTHJIIO.

Y 1924 pori Muxaitno [IununoBuu KpaBuyk OGamMCKyde 3aXUCTUB
IOKTOPCHKY muceprariio. Ile OyB mepinuii B YKpaiHi 3aXUCT JOKTOP-
cbKoi mauceprarii. ¥V 1925 pori Muxaiiiosi KpaBuyKy OyJi0 IIpHCBOEHO
3BaHHs mpodecopa, a B 1929 porii itoro obpano miticHuM ueHoM Bce-
YKpaiHChbKOI akameMii Hayk. ¥ Bimi 37 pokiB BiH cTaB HAMOJIOAIIINM
akazemMikom B YKpaini. Maremarnuni intepecu Muxatina IIninmnoBu-
Yya — po3MaiTi, 10ro HAyKOBi IIpalli BiJ3HAUYAJINCh OPUTIiHAJIBHICTIO ifei,
HECTaHIAPTHICTIO IMiAXOMiB A0 BiIOMMX i HOBMX MaTeMaTUYHUX IIPOO-
geM. CBOEPiAHICTD Ta rHYYKiCTh MUCJIEHHS, BICOKA MPOAYKTHUBHICTL Ta
nmpane3faTHICTh, epyJoBaHiCTh, BUMOIVIMBICTH Ta HAYKOBAa IIEIPiCTh,
BigmanicTs Haymi M. KpaBuyka BUKJIMKAJIN 3aXOIJIEHHSA HOT0 YUYHIB Ta
TIOCJIiIOBHUKIB, KOJIO SKMX 3HAYHO 3 POKY B PiK POSIIHPIOBAJIOCH.

Bicim pokis, 3 1929 no 1937, 6yau HANILIi IHIITAMY Y TBOPYOCTI Ta
HayKoBux 3m00yTKax M. KpaBuyka. Bin omep:kye HUBKY TIIMOOKUX
PesyJIbTaTiB y Pi3HUX pO3aijax MaTeMaTHKU, 30KpeMa i B Teopii MHO-
TOUJIEHIB, BUJIA€ IIiAPYYHUKU AJIA BUINOI IIKOJIW, iHIiIIiIO€ ITPOBEIEH-
Hs IepIol B YKpaiHi IMIKiJaIbHOI MaTeMaTUYHOIL OJiMIianay, Hemepeps-
HO TIIpaIlo€ HAaJ VIOCKOHAJEHHAM MaTeMaTUYHOI TepMiHOJIOTil.
PegysnbTaTi CBOIX JOCHiIKeHb APYKY€E He TiJILKKM B HAyKOBUX BUIaH-
HaX YKpainm, a i1 3a KopaoHoM, B Itamnii, ®@panmii, Himeuunmi.

AJe Tpariumo ckJajsaca mogaJjbina moas Mwuxaiina IIuanmnoBu-
ya. ¥ CPCP mouajnucs crajdiHchki pempecii. ¥V 1938 pomi Ta:xka
roguHa BUIIPOOOBYBAaHb HACTAJNA i JJIA HHOro. MOro 3aapeIiToBy-
I0Th, IHKPUMiHyIOUM CTaHAZAPTHWUIN HaA TON dYac HaOip B3JIOYMHIB:
VKpalHCBKUII HAaIliOHAJi3M, MIIHUTYHCTBO, KOHTPPEBOJIOIINHY mIi-
AJMBHICTH, V 3B’A3KY i3 uuM y BepecHi 1938 p. M. Kpasuyka 6yJio
sacymxero 10 20 POKiB TIOPEMHOrO yBA3HEHHA i II'ATH POKiB 3a-
cIaHHSA Ta BigmpaBjeHo B TiopeMHiI Tabopu Ha Kommmy. Tpu kKa-
TOPKHi 3uMU i JriTa BigOyB BiH TaM, XBOPHU i IpUTHiIUeHNI HecIpa-
BemuBicTio. A 9 Oepesua 1942 pory #oro He CTaJO. 3aJTUIINBCS
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Muxaiino KpaBuyK Ha BiKH BiuHi B KOJIMMCBHKili Mepa3JOTi mopsn 3
noeToM-HeokJacukoM Mwuxaiisom IIpaii-Xmaporo, 1110 3a KijJibKa JIiT
IO HbOTO CIIOYUB y Till HaJIEKi# 3eMJIi, TOpAA 3 TUCAYAMM iHIIIUX 3a-
KaToBaHUX MIPEACTaBHUKIB iHTemirenii. I sumie B 1956 poii Muxaii-
Jga IInaunoBuda OyJio peabigiToBaHO.

Y 1992 porri, micas 3m00yTTA He3aeKHOCTI, YKpaiHa BigsHauM-
sa 100-pivus Bix nua mapomsxenna M.II. Kpasuyka. Moro im’sa 6yio
3aneceno B MikHapomauii kaneagap IOHECKO BusHauHuX HayKO-
Bux misguiB. ¥ HamiomanbHOMy TexHiUHOMY yHiBepcuTeTi YKpainu
«KuiBcbkuit [lomirexuiuauii Incruryrs (HTYY «KIII») mepioguuno
npoxonaTh MiskHaponHi HayKoOBi KOoH(pepeHii, mpucBAYeHi mam’aTi
akazmemika Muxaiina KpaBuyka, y AKuX 6epyTh y4acTh YUeHi 3 ycix
obmacreii Ykpaiunu, 3 Binopyci, JIutu, Pocii, ABctpaurii, CIITA, Hi-
meuunHMU, [loabiri, Kurato, Amouii Ta immux xpaif.

ITam’aTe mpo Muxaiina ITuaunosuua KpaBuyka yBiuHeHo B Ha-
3Bi ofHiel 3 KMIBCLKUX BYJWIlb, HA OATHKiBIIIMHI BUEHOTO BiJKPUTO
tioro myseii, y HTYVY «KIII» 3acHOBaHO CTUIIEHIiIO HOT0O iMeHi, a Ha
TEPUTOPii I[HOT0 BUIIY BiAKPUTO MaM ATHUK BUYEHOMY, Ha ITOCTaMEH-
Ti AKOro BUKapOOBAHO Horo »KuTTeBe Kpemo: «Mosa ni060B — YKpai-
Ha i MmaTemMaTuKa».

IcTopifa 3Hae Bpakatodi NpuKiagu, Konv Taem-
HWULi HayKW NiZKOPSNCS IOHUM JOCNiAHMKaM.

BupgatHoro matematuka i @pisnka-teopetmka
Mwukony Mwukonanosuya borono6osa (1909-
1993) 6yno 3apaxoBaHO A0 achipaHTypu, KOnu
nomy Lie He BunoBHUNocs i 15 pokis. Y 17 pokis
3a JOCArHEeHHs B Martemartuvui Momy MpuUcBOinm
CTyniHb KaHoupaTta Hayk. Llle yepes gBa poku
noro HaykoBi npaui 6yno BiA3Ha4eHO Haropoaoto
BonoHcbkoi akagemii Hayk (ITanist), a B 20 pokiB
3a BM3Ha4Hi 4OCArHEHHS B ranysi MatemaTuky 3a
pileHHAM BceykpaiHcbKoi akagemii Hayk oMy Byro NpucyaXeHo Hayko-
BMI CTYNiHb OKTOPa (Pi3MKo-MaTemMaTu4HUX Hayk 6e3 3axucTy avcepraduii.

Hapomusca Mukosa Boromio6oB y Husxkuaromy Hosropogi (Pocis),
ajie OiIBIITy YAaCTHMHY CBOT'O JKUTTS i HAYKOBOI AiAJIBHOCTI IPOBiB
B Ykpaini. Komu MuKoJi BUIIOBHUBCA PiK, HOTO pOAMHA IIepeix-
mxae no Kwmesa. IOHMIT MwukoJsa caMOCTifHO OIpallboBye Kypcu
BHUIIIOI MaTeMaTHKU Ta (pisuKu, i TPUHAAIATHUPIUYHOMY XJIOMIIO 3
HaA3BUUYATHUMEU 3OiI0HOCTAMU [IO3BOJIAIOTH BifBigyBaTu JIeKIlii B
KuiBcbkoMy yHiBepcuTeTi. 3 BEIMKUM 3aXOIJIEHHAM IOHAK BUBYAE
TYT MaTeMaTuky, QisuKy, acTpoHOMilo, 6epe ydJacTh y poboTi Hay-
KoBuX ceMinapiB. 3 1923 poky #ioro 3aHATTAMN 3 MATeMATHKU Ke-
pye Bimomuii yuenwmii, marematuk i mexaumik M.M. Kpuaos (1879—
1955). ITonan nBa mecatuaiTTa Mukosa MukoaaitoBuu Boromo6oB
KepyBaB npoBegenuaM y Kuesi Ta YKpaiHi yuHiBCbKMX MaTeMaTHU-
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HUX oJyimmiaz, 6yB mpogecopom KuiBcbkoro i MocKOBCBKOro yHi-
BEPCUTETiB, mpaIioBaB B Akanemii Hayk YPCP, y MarematuuHomy
imcturyTi im. B.A. CreknoBa Aramemii mayk CPCP, MimxuaponmHo-
MYy HayKOBOMY II€HTDPi AepHO-(isnuHuX gocaigxens — O6’eTHAHOMY
iHCTUTYTI AmepHUX mocaimxenb y M. [lyoma (Pocis).

3 yKpaiHCbKUMMK MaTeMaTU4YHMMM ofiMniagaMym HeEPO3PUBHO MOB’'si3aHe
iM'Sl We oaHiei HenepeBepLueHoi ocobuctocTti — Muxaitna Mocunosuua
AnpeHka (1932—-2004), kMM WOPOKY OO0 OCTaHHIX CBOIX OHIB O4O0Mt0BaB
Xypi BceykpaiHCbKOT YYHIBCHKOT onimniagw.

Hagssuuaiino ILTiZHUM € MOro KHUTTEBUIA
muax. Hapogusea y c. JpimaiinriBka YepHiris-
cbKoi o6macti. Ba coBamu camoro Muxaiina Mo-
CHUIIOBMYA, HMOr0 MEPIIUMH ITiAPyYHUKAMU OyJIn
oyxBap Ta «KoGzap» Illesuenxa. HaBuaroumch y
MIKOJIi, BiH TBEpPJO0 BUPIIIIMB CTaTH MaTeMaTU-
KoM. ¥ Gepesri 1950 p. Muxaiiio mouyB 1o pa-
Iio oroJjomienHs, 1110 B KuiBchbKoMy yHiBepcuTe-
Ti Mae BimOyTuCcsa MareMaTH4Ha OJiMIiaza, i,
Mapun 0aKaHHSA B3ATH B Hill y4acTb, HAIINICAB
IO YHiBEPCUTETY JIUCTA i3 3aIIUTAHHSIM IIPO TaKy
MOKJIUBICTh 1A MKOJApPiB He 3 KueBa. Yepes meAKHil yac oTpuMaB
BiATIOBib i3 3ampoIrileHHAM B3ATU B Hi#l yuactb. Tomi Mwuxaiiiao mocis
Yy IuX 3MaraHHAX 2-Te Micie 3-nmoMixk yuHiB 10 Kiacy. Toro X pory Bin
3aKiHUMB IIIKOJIy i3 B30JI0TOI0 MEAJIII0 Ta BCTynuB 10 KuiBChKOTro
VHiBepcHUTeTy Ha MexXaHiKo-MaTeMaTUdYHUuil (aKyJabTeT, a IIiCJId Horo
3aKiHUEHHA — J0 acIipaHTypu. 3aXUCTUB KAHIUAATCHKY i JOKTOPCHKY
nucepratii. I1le Oyayuwu acmipaHTOM, BiH Gepe aKTHBHY y4acTb B Opra-
Hizamii KuiBchbKMX MaTeMaTUYHUX OJIMIIia[ Ta IiATOTOBIII KOHKYPC-
Hux 3amad. A 3 1970 poky cTae rosioBoio Kypi BeeykpaitcbKoi yuHiB-
cbKoOl osimmiagm 3 wMaremaruku. [loHam 40 pPOKIB CBOTO KUTTS
Muxaiino MocumoBuy BiffaB POSBUTKY IIKiIHHOI MATEMATHYIHOI OCBI-
TH, BUJAHHIO IIOCIOHMKIB i 3aJauHMKIB 3 MaTeMaTUKM, TATAHIUHii
mpalli 3 BUXOBaHHA MaTeMaTHW4YHO 3mi0Hoi Mosomi. ¥ 2010 pori Ha
gyecTh Muxaiina MocumnoBrya HasBaHo BceykpaiHChKUil TYpHIp IOHEX
marematukiB (TIOM), 1ie omHe He MEHIN TMONYJISPHE 3a oJdimMmiamy
MaTeMaTU4YHe 3MaraHHSA BCEYKPaiHCHLKOTO PiBHA.

VYce cBoe xuTTA Bin mpomnpamiioBaB y KuiBcbKoMy yHiBepcuTeTi
(uuHi — KuiBchKuii HamionanapHuii yuiBepcurer imeni Tapaca Illes-
yeHKa), O0iabmr Hisk 30 pokiB 3aBimyBaB Kadeapoio Teopii MoBip-
HOCTe!l Ta MaTeMaTHWYHOI CTATHUCTUKU MeXaHiKO-MaTeMaTUYHOT'O
daryabrery. Ilim #ioro KepiBHUIITBOM 45 acHmipaHTIB 3aXUCTUINA
nuceprairii, 10 cranu goxkTopamu HaykK. ¥ 1990 pori Muxatina HVocu-
noBuYa 0yJ0 00paHO WIeHOM-KopecmouaeHToM HarionabHol akagemii
HayK YKpaiHm.

Horo norbka Obra y cBoix crmorazax Ipo 6aThKa 3asHauasa: «yce
CBO€E KUTTA 0ATHKO IIPUCBATUB JIIOJAM, MaTeMaTUIli, YKpaiHi...».
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PYHKLLII

D o3HanmomuTecs 3 NOHATTAMU yHKLT Ta ii rpadika, NiHinHOI
hyHKUiI;

D pisHaeTeca npo cnocobu 3agaHHs yHKLIA;

D HaBuMTECA 3HaxoaAUTV 06NACTL BUSHAYEHHS | 06nacTb 3Ha-
YeHb Aesiknx oyHKUin, 6yayBaTtu rpadik NiHINMHOI yHKLI.

‘| ®OYHKIIA. OBJIACTh BUSHAYEHHSA
° I OBJIACTHh 3HAYEHD ®YHKIIII.
CIIOCOBH 3ATAHHSA ®YHKIIIN.
OYHKIIOHAJBHA 3AJEXHICTH
MIK BEIUYHHAMU AK MATEMATHYHA
MOJIEJIb PEAJIBHUX ITPOIIECIB

Y KUTTI MU 4acTO CTUKAEMOCS 13 3AJIE}KHOCTAMU MiXK PIBHUMU
BesqmunHaMu. Hanmpukiajn, mepuMeTp KBajapaTa 3aJIe;KUTh Bif I0-
B)KUHU HOT0 CTOPOHU, ILJIOINA IIPAMOKYTHHKA — BiJ 11Ooro BUMipiB,
Maca IIIMaTKa Kpeiau — Bim foro o0’eMmy, BifcTaHb, AKY [I0JAaE
pyxomuii 00’€KT, — BiJ 11Oro IIBUAKOCTI Ta Yacy pyxy TOIIIO.

106 posp’sizaTm 3amauy IPaAKTHUUYHOTO 3MiCTy, AOIIiJBHO CIIO-
YaTKy CTBOPUTHU 11 mamemamuiHy Mmo0esb, TOOTO 3alucaTu 3a-
JEXKHICTh MiK BijoMmMM 1 HEeBiJOMUMU BeJIMUMHAMMU 34 TOIIOMO-
rol0 MaTeMATUYHUX MOHATh, BiIHOIIEHDb, ()OPMYJI, PiBHIHDL TOIIO.

Posrissremo npuraagu sanexcHocmeil mixe 080ma eAULUHAMU.

Ilpurnan 1. Hexaii cTtopoHa KBaapaTa OOPiBHIOE @ CM, a HOTO
nepuMeTp gopiBHIoe P cm. [l KOKHOrO 3HaueHHs 3MiHHOI a
MOKHa 3HAWTH BiAmoBigHe sHaueHHs 3MiHHol P. Hanmpukian,

AKIO a = 5, To P =4 - 5 = 20;
AKIo a = 8, To P =4 - 8 = 32;
axkmo a = 1,2, o P=4-1,2 = 4,8.

To6To mepuMeTp KBaJpara 3aJIesKUTh BiJ JOBXKUHU HOT0 CTOPO-
Hu. MaTeMaTUYHy MOJIEJIb ITiel 3aJIe’KHOCTI MOMKHA 3anmucaTu op-
myJioio P = 4a.

OCKinbKM KOMKHOMY BSHAUEHHIO MOBYKWHUM CTOPOHU KBajpara
BiiTIOBilae meBHe 3HAUEHHA HOTO MEPUMETPA, TO KaKyTh, III0 Ma-
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€MO 8i0no08i0HicMb MiK TOBXKHMHOIO CTOPOHU KBajpaTa i oro Ie-
pumeTrpoMm (abo 3anexcHicmov mixe 3miHHumu a i P). Ilpu mpomy
BBaXKaloTh, 1110 3HAYEHHIO a = D 8idnosidae 3Hauenusa P = 20, abo
suaueHHs P = 20 € gi0nosionum 3HaUYeHHIO a = 5.

3MiHHY @, 3HaAueHHs AKOI BUOMPAIOTh MOBiJILHO, HA3MBAIOTh
He3anexcHorw 3MiHHOW, a 3MiHHY P, KO)XHe 3HAUeHHS AKOI 3aJje-
JKUTh BiJi BUOpPAHOTO 3HAUCHHS 4, — 3ANEHCHOI0 3MIHHOTO.

ITpurnan 2. Hexail aBTOM00iIb PyXa€eThCsA 3 MOCTiHHOIO B -
Kictio 80 km/roxa. Bincraub, SKy BiH Ipu IbOMY IIOAOJAE, 3aJie-
JKUTH Bif yacy #oro pyxy.

ITosnaunmo uac pyxy aBToMo06ins (y rogmHax) OyKBoio ¢, a Bif-
CTaHb, IO BiH momosaB (y KijomeTpax), — 6YKBOIO S. [[J151 KOXKHOTO
3HaueHHs 3MiHHOI ¢ (me ¢ > 0) MO)KHA 3HAWTHU BiIOBifHe 3HAUEH-
HA S. Hanpurkaan,

Ao t = 1,5, To s = 80 - 1,5 = 120;
Ao t = 3, To s = 80 - 3 = 240;
Ao t = 4,5, To s = 80 - 4,5 = 360.

3aJiekHiCTh 3BMiHHOI § Bijf 3MiHHOI { MOKHA 3amrcaTy (DOPMYJIOIO
s = 80t, me t € He3aJIEIKHOIO 3MIHHOIO, & § — 3aJIEXKHOIO 3MiHHOIO.

Y maremaruiti, AK IPaBWUJIO, HE3aJE)KHY 3MIiHHY IIO3HAYAIOTh
OyKBOIO X, a 3aJIe;KHY 3MiHHY — OYKBOIO y. ¥ OpUKJIagax, AKi Mu
POBTIISHYIN, KOKHOMY 3HAUCHHIO He3aJIe;KHOl 3MiHHOI Bigmosimae
Juute 00He 3Ha4YeHHs 3aJeKHOI 3MiHHOI.

, AKmo KokHOMY 3HAUeHHIO He3ajleHOl 3MIHHOI BiIMOBi-
A€ €quHe 3HAUYEHHS 3aJIeKHOI 3MiHHOI, TO TAKy 3aJIeK-
HiCTh HA3UBalTh QYHKYIOHALBbHOW 3anexHicmio, abdo

dynryiero.

Hezanexxny 3MiHHY Ille HasuUBAIOTh AP2YMEHMOM, a IIPO 3a-
JIeKHY 3MiHHY Ka)KyTh, III0 BOHA € YHKYI€EI0 BiJl IIbOTO apryMeH-
Ty. ¥ Hamux IIpuKJJagax — nepuMeTp KBaapara P € yHKITi€eIo Bin
IOBYKUHU MO0 CTOPOHHU @; BifICTAaHb S, IKY IIOZ0JIAB aBTOMOOLIbL 3i
CTAJIOI0 IMBUAKICTIO, € (PYyHKI[i€I0 Bixg wacy pyxy t. 3HaUeHHs 3a-
JIe’KHOI 3MiHHOI Ha3UBAaIOTh 3HAYEHHAM (PYHKUIL.

, ¥Yci 3sHaueHHd, AKMX HalyBac Hesajle;kHa 3MiHHA (apry-
MEHT), YTBODIOIOTH 001acme 6u3Ha4eHHA QYHKYIL; yci
3HaYeHHdA, AKUX HalOyBae 3alekHa 3MiHHA ((PyHKIiH),
YTBOPIOIOTH 061acmMb 3HAWEeHb QYHKUIL.

Hanpukaan, obaactio BusHauenHA GyuKIii y npukaani 1 € Bci
nopartHi ymcaa a (a > 0).
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O6JiacTio BusHaueHHA (QPYHKIII y mpukaazmi 2 € Bci HeBim'emHI
yucaa t, TooTo t > 0. ObaacTe 3HaueHb (GyHKIII y npuraagi 1
CKJIAIa€ThCS 3 yCiX momaTHUX unces P, a 06jacTh 3HAaUeHb (PYHK-
mii y mpukJgani 2 — 3 ycix HeBig’eMHUX umcesa s, Tooto s = 0.

IIpurnan 3. PyHKIio 3agano GopMyJIomw0 Y = % 3HanTH:

1) obGsacTh Bu3HAUeHHA (PYHKILIT; *

2) sHaueHHs (PyHKIII, gKe BiAIIOBilac 3HAUEHHIO apryMeHTY,
o popiBuioe —2; 6; 10;

3) 3sHaueHHsS apryMeHTy, IPU AKOMY 3HaueHHA (PYHKIIiI mopis-
HI0€ —1.

Po33B sa3amumua. 1) O6imactio BusHaueHHA QyHKITII € Bci Taki

3HAUEHHs X, IPU AKHUX Ipid Ma€e 3MicT. SHaMEeHHUK ApPo0y

mopiBHIOE Hyaio mpu x = 2. OTKe, 00JaCcTI0O BU3HAUEHHA (PYHKITil
€ Bci umcJa, Kpim umcaa 2.
8 8
2) dAxmo x = -2, TO y=ﬂ=—4=—2; AKIo x = 6, TO

8 8
6 32 AKIIO X TO Y 102

3) ITo6 snatitu x, npu axomy y = —1, Tpeba nigcraButu; y ¢op-
myny ¢Gysrnii samicts y uwmcao —1. Marumemo DpiBHAHHSA:

y

8
-1= Py KopeHeM fAKoro € yuciyo —6. Omxe, sHaueHHA y = — 1

dyukmia mabyBae npu x = —6.
3amaBaTtu (QYHKI[II0O MOKHA PidHMMHU cmocobamMu. ¥ IIpuKJa-
Iax, AKi MU PosTISHYIU, QYHKUII 3a0aHo opmynramu: P = 4a;

8 .
s=80t; y = -t Taxuii crioci6 sagauua GPYHKIII € JOCUTh 3pyU-
x p—

HUM, 00 Iae 3MOT'y IJId JOBiJIBHOIO 3HAUEHHSA apryMeHTy 3HaXOIU-
TU BigmoBigHe 3HaueHHs (PYHKI[ii, Ta KOMIIAKTHUM, OCKiJIbKU B
GispITocTi BUmaakiB opmMysia Mae KOPOTKUM 3aIuC.
TpanagioTbea i QPYyHKINI, AKI Aa4 pisHUX 3HAUEHb apryMeHTY
3aal0ThCsA pisHHUMEU (opMmysaMu. PosriasHeMo Taky (PyHKIIi0O Ta
ii samuc.
IIpurknan 4. Hexali mano QyHKIIiiO

2x — 7, AKI0 x < —2;

y =
X%+ 1, akmio x > —2.

Ileit 3ammc o3Hauae, 110 AJIA 3HAUEHb apryMeHTy X < —2 3Ha-

yeHHsa (QYHKIII 00YMCI0I0ThCA 3a opMysoio y = 2x — 7, a 1uada

3HAYEeHb apryMeHTy X > —2 — 3a dopmyomn y = x2 + 1.
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Hanpurnan,
AKIO X =-3, oy =2+ (-3) — 7 =-13;
AKIO X = -2, Toy =2 (-2) - 7=-11;
akmpo x =0, Toy=02+1=1;
axmo x = 5, Toy = 52 + 1 = 26.

3azaBatu PYHKIIi0 MOXKHA i mabauuyero. Takuii crmocib 3agauus
(GYHKIiI Ha3UBaOTh mabiuiHum. PosrisHeMo Horo Ha IIpUKJami.

IIpurnan 5. [lloroguHu, MOYMHAIOYY 3 BOCHMOI i 10 TpUHAIIA-
TOi, BUMipIOBaJiX aTMoc(hepHUN TUCK i oJepsKaHi JaHi 3aHOCUJIN B
TabJINITIO:

Yac t, rog 8 9 10 11 12 13

ArmocdepHUt THCK p, | 753 | 754 | 756 | 754 | 753 | 752
MM PT. CT.

Tabauna 3amae BiAIOBIAHICTS MidK yacoM BUMipiOBaHHS ¢ i ar-
MochepHuUM THUCKOM p. Ila BigmoBigHicTh € QyHKIiEI0, 60 KOXKHO-
My 3HaAUeHHIO 3MiHHOI { BifimoBifae equHe 3HAUEHHA 3MIiHHOL p.
Y npomy mpukriani ¢t € He3aJNeKHOIO 3MIHHOIO, a p — 3aJIeKHOI0
sminHoi0. O0sacTh BusHaueHHA (PYHKIII cKIagaeTbesa i3 umcen 8;
9; 10; 11; 12; 13 (mepmiuii pAgoOK TabuIli), a 00JacTh 3HaAUEeHb — i3
yucesa 752; 753; 754; 756 (apyruii psagok TabJIMILi).

Tabauunuii crocié samanusa (GYHKIII 3pyyHUA TUM, IO IJII
3HAXOMKEeHHsSI 3HaUeHb (PYHKIII He Tpeba HIiUOro oOUMCIIIOBATH.
Hespyunuwm € Te, 1110 Tabauniis, AK IIPaBUJIO, 3aiiMae 6araTo micigsa
i Mo:Ke He MicTHUTH caMe TOTO 3HAUEHHS apryMeEHTY, dKe Hac IliKa-
BUTDH, HAIIPUKJIAM, SKIIO B IEPIIOMY PAAKY TaOJIUIII TaKOro 3Ha-
YeHHsA HeMae. 30KpeMa, y HNPHUKJIaIi 5 HeMOKJIMWBO 3HAUTH 3HAa-
yeHHA QYHKIiI, IO BiAIIOBiZae B3HAUEHHIO AapryMeHTy, sKe
IOpiBHIOE, HAIIPUKJIad, 8,5 abo 14.

3amaBaTy QPYHKIIII0O MOXKHA TAKOMK BUCJOBJIeHHAM. Takuii cmo-
ci6 samaHHA PYHKIII HasUBAIOTH ONUCOBUM a00 CJOBECHUM.

IIpurnan 6. KoxxHOMY HATypaJIbHOMY YKCJIY IIOCTABUMO Y Bif-
HoBigHicTs, KBaapaT 1poro umciaa. Omep:rumo (GpyHKIIiI0, 00IaCTh
BU3HAUEHHA AKOI CKJIAJAEThCA 3 YCiX HATypPaIbHUX UYMCEJ, a 00-
JIaCTh 3HAUYeHb — 3 KBAAPATiB I[UX YMCe.

DYyHKI[IOHAJIBHI 3aJIE2KHOCTI, AK1 MU POBIVIAHYJIN Y IPUKJIaTaAX
2 i 5 e MmaTeMaTUYHUMHI MOJEJSIMU pPeaibHUX IIPOIECiB: MOAeab
pPyXxy aBTOMOOiJs 3i cTajol0 IIBUAKICTIO, MOJEJbh BUMipIOBaHHSA
THUCKY IIPOTATOM JeAKOI'0 Yacy.

Y mopaJbIioMy HiJ Yyac BUBUYEHHS aJjiredpu Mu OyIeMo HeOIHO-
Pas3oBO 3BEPTATHUCA O MAaTeMAaTUYHUX MOZEJIell peaJbHUX ITPOIIECiB.
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PyHKUiA — ogHE 3 HAMBAXIMBILLMX MOHATb
A we DPaniye... CyyacHOI MaTeMaTukn. 3anexHOCTi MK Pi3HK-
MW BENVYMHaMW LiKaBuUnn 1 CTapofaBHiX Ma-
TematukiB. 3okpema, y BaBunowi 6yno ckna-
OeHo Tabnuui kBagpariB i Ky6iB uncen, Tabnuui cym i LOOYTKIB ABOX Yncen,
y 'peuji — 3HangeHo CniBBIOHOLLEHHST MK enemMeHTamu kona. Y npausax
I. HetotoHa, P. Oekapta, I. JlenbHiua, . ®epma posrngganocs 6arato
YHKLIOHaNbHUX 3aneXHOCTen, MOB’A3aHNX 3 reomMeTpieto Ta di3nKoto.
Tak, dpaHuy3bki MaTemaTukn [Mep Pepma (1601-1665) Ta PeHe Oekapt
(1596-1650) posrnsgany yHKLUiO K 3aneXHiCTb opauHaT TOYKM KPpUBOT
Big i1 abcumcn. PeHe [lekapT BUKOPUCTOBYBAB NOHATTSA 3MiHHOI BEMUYNHMW.
TepMiH «pyHKUis» (Big NAaTUHCLKOTO functio — BUKOHAHHS, 3BEPLUEHHS)
Ona Ha3BwW 3anexHocTen BnepLue BeiB [oTdpig J1enbHiy (1646—1716). BiH
noB’s3yBaB (yHKLUilo 3 rpadiikamu. LUBeiiuapcbki matemaTtukm MoraHH
BepHynni (1667—1748) Ta noro BugaTHui ydeHb JleoHapa Ennep (1707—
1783) poarnsaganu yHKLi0 SiK aHaniTUMHUIA BUMpas, TO6TO BUpas, yTBope-
HWM i3 3MIHHKX | YMCEN 3a AOMOMOTOK TUX Y/ IHLLIMX aHaniTUYHUX onepaLin
(min). MoHATTA OYHKLIT K 3aN€XHOCTI OAHIET 3MIHHOT Bif iHLIOT BBIB YeCb-
ki matematuk bepHapa bonbuaHo (1781-1848), a y3aranbHuB — HiMeLb-
kun matematuk MNetep MNyctas Oipixne (1805-1859).

HansaranbHiwe cy4yacHe o3HaveHHs yHKLii Byno 3anponoHoBaHoO B
cepeauHi XX cT. CBili BHECOK Y CTaHOBMEHHS LbOr0 MOHATTS 3a pagsH-
CbKMX Yacie 3pobunun matematmku M. ToHTep, |. lenbdang, C. Cobones,
I Wwnos.

O

HaseniTte nmpukaazm (GpyHKI[iOHAJIBHOI 3aJIeXKHOCTI OmHiel
3MiHHOI Bif iHITIOI, Ha3BiTh Yy HUX He3aJIe:KHY 3MiHHY i 3a-
nexny. 9 Illo masusators QyaKmicio? P Ilo mHasmBaoThH
o0sacTi0 BU3HAUeHHSA (PYHKII i 1m0 — obJiacTio 3HauYeHb
dyarnii? J ki e coocobu sazanna pyrrmii? P Hasemits
mpuKian GyHKNii, 3aganoi dgopmymnooo. P Hasenits mpu-
KJag GYHKI[IOHAJBHOL 3aJIEKHOCTI MisK BeJIMUMHAMU, ITIO0 €
MaTeMaTUYHOI0 MOJEJIII0 PeaJbHUX IMPOIECiB.

(‘;] 708. (Vcuno) Yu 3aj1e:KXuUTh IIePUMeTpP PiBHOCTOPOHHLOTO TPHU-
KYTHUKA BiJ MOB:KMHU #oro croporu? Yu € mepuMerp IILOr'0 TPHU-
KyTHUKA (QYHKI[i€I0 Bif MOBKMHU CTOPOHU TPUKYTHUKA? AKIIO
TakK, TO 3amaliTe 10 QyHKIIiI0 (OPMYJIOI0 3a YMOBH, II[0 CTOPOHA
TPUKYTHUKA JTOPiBHIOE A.
709. (Vcno) fki 3 maHmx s3amuciB 3ajaioTh QyHKII0? YKaKiTh
IJIs HUX HesaJe:KHY 3MiHHY (ApryMeHT) Ta 3aJIe’KHY 3MiHHY:
1
Da=5b-T, 2) 7T+ 2x =2x — 3; Dy=——;
ox -7
4)20:5—-4=0; 5 p=t2+t—-5; 6) 2a — 5 > 3.
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710. Axi 3 gaHuUX 3anuciB 3a7a0Th PYHKIiI0? YKaXKITL Aad HUX
He3aJIeXKHy 3MiHHY (apryMeHT) Ta 3aJIeKHY 3MiHHY:

1) m = 2n? — 5; 2)y=x—x%+3; 3)30—-20>T7;
m? +1

49)3x—-5=12-3x; bH)d-= 1; 6)12-2=6-4.
m_

711. (Yeno) ILmomry Kpyra 3HAXOZATH 3a (opMmyson S = nre, ge r —
paziyc kpyra. Yu 3agae s popmysia @yHkKitiro? SIKiio Tak, yka-
JKiTh i1 apryMeHT Ta 00J1aCcTh BU3HAYEHHS.

712. Ilnomia mpAMOKYTHHKA 3i cropomamu x c¢cM i 10 cm mopis-
Hioe S. Bupasits dopmymono sajexkHicTs S Bix x. Uu 3amae ma
dopmysna pyHKITiIO?

@ 713. O6’em Kyba 3 pe6poMm a cM gopiBHIoe V cm3. Bupasitsb
dopmyioro 3anexkuicTs V Big a. Uu 3amae na popmyaa QyHKILIO?
3HAUITh 3a I[i€l0 (DOPMYJIOI0 3HAUEHHS V, SKIIO:

3

1) a =5; 2)a="T, 3)a=-—.

4
714. TlepumeTp IPAMOKYTHHKA 31 CTOpOHAMM X IM i 8 1M IOpiB-
HI0€ P nv. 3anuimite opmyay sasexxuocti P Big x. Jlyisa 3HaueHb
aprymenty x = 2; 4; 5; 15 3HaigiTe BignmoBigHi 3HaueHHA (PYHK-
mii P.

715. (Veno) @yuKIito 3agano GOpMYyJIown y = —2x.
1) fIxka 3MiHHA € He3aJIE’KHOIO, a AKA — 3aJIE}KHOI0?
2) 3uaiitsy 3HaueHHA (QYHKIIII, 10 BiAIOBiZal0Th 3HAUEHHIM
aprymenty —3; 0; 8.

716. O6uucaiTh sHaueHHsa GyHKIiI, 3amaHol hopmysoo §y = bx — 7
IJid 3HAUYeHb apryMeHTy, 1o mopiBHoi0Th —2; 0; 5; 10.

. . 20
717. 3uanigiTh sHaveHHs QyHKIIII, 3agaHol ¢GopmMysIoi0 Yy = —, IJIA
x

3HaUeHb apryMeHTy, 1o mopisuooTh —40; —10; 4; 5.

. 6 .
718. ®yuKIio 3amaH0 GOPMYJO0 Y =——. ¥ Ta0JUIli HaBemeHO
x

3HaueHHs i aprymenTy. 3aloBHITh TaKy TAOJUIIO B 30IINTi, 00-
YUCJAWBIIN BiANOBiAHI 3HaUeHHA (QYHKILii:

i -12 -6 -5 -3 2 4 8 10
Y
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719. dyuknio sagano popmysoo y = 4x + 3. Y Tabauii HaBeIeHO
3HaUeHHs 1I apryMeHTy. 3alOBHITh TaKy TaOJJUII0O B 30IIUTi, 00-
YUCJIUBIIY BiAIOBiHI 3HaUeHHA (DYHKILII:

x =7 -5 -3 -1 2 4 6 8
Y

720. Cxaagites Tabuauifo 3HaveHb (GYyHKIII, 3amaHol (popmMyJioro
y = x> — 3, 114 3HaueHbL aprymenty —3; —2; —1; 0; 1; 2.

721. CkiaagmiTes TaOMUII0 3HaUeHb (PYHKIII, 3amamoi (opMysoro
y =5 — x%, nna sHaveHb aprymenty —2; —1; 0; 1; 2; 3.

722. Tlorsar, pyxaioumnch 3i MIBUAKiICTIO 65 KM/Tom, IPOXOAUTH 3a
t rox BizcTaHb S KM. 3azaiiTe (opMysoi0 3aJieKHIiCTh S Big t. O6-
YUCIiTh 3HaUeHHA (PYyHKIII, IKi BiAIIOBimalTh 3HAUEHHAM apry-
MEHTY, 110 AopiBHIOOTH 1; 2,4; 3; 5,8.

723. Ko:xHOMY HaTypaJIbHOMY S3HAUeHHIO 7 BiAmosimae BTpuui
Oisbite 3a HbOro umciao N. 3agaiiTe (popmMysIol 3ajexkHicTh N
Bix n. 3HalmiTh 3HaueHHA (PYHKILII, 1110 BiAIOBigaIOTh 3HAUCHHAM
aprymenty 2; 7; 13; 20.

724. 3uanigits o6sacTh BUSHAUYEHHS (PYHKINII:

5x +17 10 5
Dy=2x-17 2)y= ; Ay=—; DYy=
8 x x+3
725. 3uaiigiTs 00JacTh BU3HAUEHHS (DYHKITil:
Dy=3c+8 2y=23  y--5 gy
9 x x—95

726. 3HaigiTh 3HAUCHHSA apryMeHTY, IIPU AKOMY:
1) dyuknia y = —3x mabyBae 3HaueHHs —6; 9; 15;
2) pyuknia y = 5x — 1 HabyBae sHauenua —1; 4; 14.

727, 3HagiTL 3HAYEHHSA apryMeHTY, IPU AKOMY:
1) dyuknia y = 4x HabyBae 3HaueHHa —8; 0; 12;
2) dyukuia y = 3 — 2x mabyBae 3HauenHda —1; 3; 17.

728. OyHKIIiI0 3aJaHO TaOJIUIEIO:

X -2 -1 0 1 2
Y -5 -3 -1 2 7
3HaIITE:

1) sumauenusa QpyHKINi, aximo x = —2; 0; 1;
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2) sHaueHHS apryMeHTy, IPU AKOMY 3HAUeHHSA PYHKIIII TopiB-
Hroe —3; 2; 7;

3) obsacTh BU3HAUEHHS (QYHKIIIT;

4) o6sacThb 3HaUeHb (QYHKIIIT.

729. OyuKIIito 3agaH0 TaGJUIIEIO:

x 1 2 3 4 5
Y -2 0 2 5 7
3HAUIITE:

1) sHaueHHs (GyHKIII, AKe BiAOOBilae 3HAUEHHIO apTyMeEHTY,
o mopiBHIOE 1; 3; 4;

2) 3HAUeHHA apryMeHTy, npu axkomy y = 0; 5; T;

3) obsacTh BUBHAUEHHSA (QYHKILI;

4) obyiacTh 3HAUEeHDb (DYHKITii.

. 3 . .
iE 730. dyukKIrito 3agano GopMysIow0 y = Zx. 3amoBHITH IIOPOKHI

KOMipKUu TabJINILi:

X

-8

1,6

20,8

Y

-9

3
8

12
7

20,7

. 3 . .
731. dyHKIiI0 3a1aH0 (POPMYJIO [ = = X. 3aTlOBHITH TOPOJKHI KO-

MipKu TabamITi:

x -10 8,5
3
-1,2 = 13,5
o 5
732. 3uHaiifgiTh 00aCcTh BUSHAUCHHSA (PYHKIIiI, 3amaHoi (popMYyJIO0:
5 17
Dy=——i Dy=——; By=——0s
Y x> -9 Y x% +4 x(x —3)
Tx+1 9 15 7
Yy=—3"—; BDy=—>—"7i Oy=—"+——.
x°+x (x—1)(x+4) x—-2 x+3
733. 3HaigiTe 001acTh BU3HAUEHHA (PYHKILII:
7 13 14
y-= ; Dy=——:; Hy=——;
WeaTy PVt a g (c+2)x
9 7 14 7
e Y= T x-3) e
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734. Ha mouarky HarpiBaHHs Boma maJia Temnepatypy 20 °C. Ilpu
HarpiBaHHIi TeMIlepaTypa BOAU MIOXBUJINHY HifgsuityBajaca Ha 5 °C.
1) 3agaiiTe GopMyJIO0 3aJIeKHICTHL TeMIiepaTypu Bomu T Bifm
yacy t i1 HarpiBaHHS.
2) 3uaiigiTe sHaueHHs T, 1110 BiAIOBiZae 3HAUEHHIO apryMeHTY
t="1;9; 10.
3) 3uailifiTh 3HaueHHA f, AKUM Bigmosimae T = 45; 60; 70.
4) 3HaiiiTh 3HAUeHHSA {, IPU AKOMY BOJA 3aKUIIUTh.

735. Big’ixasim Ha Biactans 10 KM Big micTa, BeJIOCUIIEIUCT 3YIIH-
HUBCA. A yepes IeAKUi Yac IIPOJIOBKUB PyX 3i IMIBUAKICTIO 15 KM/TOz.
1) 3agaiiTe opMyJioi0 3ajie;KHicTh BimcraHi s (Y KM), AKY 3a-
raJioM IIOJI0JIaB BeJIOCUIIeIUCT, Bix uacy t (y rox), 1o Bigpaxo-
BYETHCS MiCasA 3YIUHKHU.
2) 3HalgiThL 3HAUEHHS S, IIIO BifIIOBifae 3HaAUEeHHIO apTyMeHTY
t=1;t=2;t=5.
3) 3HaliaiTh 3HaUueHHA {, AKUM BiamoBimae s = 34; s = 55; s = 70.

736. Y Tabauili momaHo 3ajeKHICTh GYHKINI y BiL apryMeHTy X.

x —4 -3 -2 -1 0 1 2 3 4
Y -3 -2 1 -3 5 1 6 -2 -3

3HANUIITE:

1) saauenuda y, Ao x = —4; —1; 0; 3;

2) 3HaUeHHA X, IKUM BiamoBigae y = —3; —2; 5;

3) 3HaAUeHHA X, TKOMY BiJITIOBiZlae Take caMe 3HAYEHHS U;
4) obsacTb BU3HAUEHHA (QYHKIIT;

5) obJsacTh 3HAYEHDb (QYHKITII.

737. Y Tabauni nmogaHo 3asekHiCTh QYHKIIT y Big aprymeHTy X.

x -8 -6 —4 -2 0 2 4 6 8
Y -1 2 4 2 4 7 2 -1 9

3HaANOITE:

1) sHaueHHda Yy, AKIo x = —8; —2; 4; 6;

2) sHaueHHA X, AKUM BifgmoBimae y = —1; 4; T;

3) sHaUueHH X, SKOMY BiJTIOBiJjae IPOTUJIEKHE [0 X 3HAYEHHS V;
4) obsacTb BU3HAUEHHA (QYHKIIIT;

5) obsacTh 3HaAUEeHb (PYHKITI.

738. Ckaamite tabauipo 3Hauenb ¢GyuKIii y = 0,6 — 0,3x, me
—2 < x < b, 3 KPOKOM, 1110 mopiBHOe 1. BuKopucroByiouu 1o Tab-
JIUII0, YKAXKITh:
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1) 3HaueHHA (QYHKIII, AKe BiAIIOBilae 3HAUEHHIO apryMeEHTY,
1o mopiBHIoE 0;

2) 3HaUeHHA apryMeHTy, IIPU AKOMY 3HaueHHA (QYHKIIII mopis-
Hioe 0.

ij 739. BHaiigiTh sHAUeHHA PYHKII 1 x = —5; x = 0; x = 3, AKIIIO:
4x -3, agmo x <0, 7, akmo x <1,

—-2x, armo x = 0; x%, armo x> 1.

740. 3HaumiTh 3HAUEHHA (PYHKIII IJIsg 3HAUEHHS apryMeHTy, AKe
nopiBuioe —2; 0; 4, AKIIO:

Tx -2, agmo x < 0, 3, AKIo Xx < 2,

2

-3x, darxmio x > 0; —-x“, grimo x > 2.

741. 3HaiifiTe HaliMeHIIe 3HAaYeHHA QYHKHIT y = x2 + 2x + 5.

,ﬂ% BApQBM AAS MTOBTOPEHHS

]
iE 742. O0unucIiTh:

£-0,5625— H+1E ~1,44+2£.
15 24

743. SIkuvMu omHOUNIEHAMY Tpeba 3aIIOBHUTHU KJITUHKH, 11100 PiB-
HiCTh IepeTBOpUJIaCA HAa TOTOMKHICTH:

1) B8x — 2y) (O + O) = 9x2 — 4y?;

2) (bm + O)(bm — ) = 25m? — 36;

3) (7c2 — O) (O + 3p) = 49¢* — 9p?;

4) 4m + 9a2)(0 — O) = 8la* — 16m?2?

l:! 744. CropoHa KBajpara Ha 4 cM GiJbIlla 3a OJHY CTOPOHY IIPs-
MOKYTHHKA 1 Ha 5 cM MeHIIIa 3a APYry. SHAHITL CTOPOHY KBaapa-

Ta, AKIIO ioro mioma Ha 10 cM2 6inbIna 3a IJIONTY IPAMOKYTHHUKA.

@ LLikaBi 3aAQ4i AAS Y4HIB HEA@AQHUX ﬁ

745. Y Tphox KOpOOKaXx JerkaTh KYJAbKU: y TepIiii — aABi 6ioro Ko-
JBOPY, YV APYTi# — ABi YOPHOTO KOJIBOPY, ¥ TPETiit — 6ioro i wopHoToO.
Ha KopoOkax € TabJMUYKM 3 HAMMCAMU, IO BiANOBiJAIOTH KOJIBOPY
Kyabok: BB, Y4 i BY, ajie BmicT kom0l 3 KOPOOOK He Bifmosigae Ii
Tabauuiii. 1K, B3SBIIM 3 AKOICh OAHi€I KOPOOKM HABMAaHHSA OIHY
KYJIbKY, BUSHAUNTH KOJIIP KYJIbOK, II0 JIEXKATDh Y KOXKHIil 3 KOPOOOK?
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2 IPA®IK GYHKIIII.

* TPAGIYHUN CIIOCIB 3ATAHHA ®YHKIIIT

Y 6 kJaci Mmu BiKe posrTyignaau rpadik sasie;KHOCTI MixK ABOMAa
BennurHaMu. Po3TyissHEMO MOHATTA 2padika QYHKUIL.

) 6
ITpuxaan 1. Hexail gano GyHKIIO Y = —3, ne —2 < x < 3.
x +

3HaiifemMo 3HaUeHHA Ifiel QYHKINI AaA IiauxX 3HAUYeHb apryMeHTy
i 3BaHeceMO pe3yJbTATH B TAOJIUITIO:

x -2 -1 0 1 2 3
y 6 3 2 1,5 1,2 1

ITozraunmMo Ha KOOpAWMHATHIN MWJOHMHI TOUuKM (X; Y), KOOPAU-
HaTH AKUX IOZAHO B Tabuawuiii, To0To Touku (—2; 6), (—1; 3), (0; 2),
(1; 1,5), (2; 1,2), (3; 1) (man. 6). SKirmo B3ATU iHINI 3HAUEHHS X 3
IpoMisKKY Bixg —2 mo 3 i o0umcauTy BiAmOBigHI iM 3HaueHHA Y 3a

6 . .
dbopmymow y = 3 TO OZeP:KUMO iHIITi mapu 3HaueHb X i y. Kox-
x +

Hill i3 MuX map BiAMOBiZae ImeBHA TOUKA KOOPAMHATHOIL IIJIOIMHI.
VYci Taki TOUKM YTBOPIOIOTH (Qirypy, AKY HA3WBAIOTh 2pA@iKom

QyHKUIl Y = L, me —2 < x < 3 (maJj. 7).
x+3

\ I'pagirom ¢pynryii HasuBalOTh DIrypy, AKa CKIATa€ThCA
3 yCiX TOUYOK KOOPAMHATHOI ILIOIIUHHN, abCHHCcH AKUX JI0-
PiBHIOIOTH 3HAUYEHHAM apTyMeHTY, 4 OPAUHATH — BiImOBi-
HMM 3HAYEHHIM (PYHKILII.

YA
6.

2 -1 .0 1 2 3
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2 — 1, nme

IIpurknanx 2. IlobymyBatu rpadixk GyHKIL y = x
-3 < x < 2.
Po3B a3amuuaa CrkiazeMo TabIMI0 3HAUEHb PYHKIII 1

I[IJNX 3HAUEHDL apryMeHTY:

x -3 -2 -1 0 1 2
y 8 3 0 -1 0 3

ITosmaummo TOUKM, KOOPAMHATH SKHUX IOJAHO B TabJMIli, Ha
KOOPAWHATHIN IJIOIKHI i cmoyuynMo iX maaBHOIO JiHiero (MaJ. 8).
Onepsxumo rpadik GysKmii y = x2 — 1 gaa -3 < x < 2.

3ayBasKuMoO, 10 MEeHIIuM Oyle KPOoK (BicTaHb) MijK 3HAUECHHS-
MU apryMeHTY, TO IIiJbHIIlle PO3TAIIYIOTHCA TOUKY HA KOOPAMHATHI i1
IJIOIIIWHI, a OT)Ke, TOUHIImuM Oye moOymoBaHUM rpadik.

ITo rpadiky moskHa ompasy BKasaTu, IIPU AKUX 3HAUEHHAX ap-
TYMEHTY 3HaueHHs (PYHKIII AomaTHi, mpu AKMX — Bim’eMHi, Impu
AKUX JTOPiBHIOIOTH HyJa0. Ilo rpadiky Takosk MoKHa II00AUUTH
o0JsiacTh BUBHAUEHHSA i 00JiacTh 3HAUEHb (PYHKITLIi.

, Hyno q;ynn:m."i. — 3HAUEHHS aprymMeHTy, IIpH sAKOMY 3Ha-
/ ~ deHHdA (QYHKIII JOPiBHIOE HYIIIO.

Ilpuxnan 3. Bukopucrosyioun rpadik ¢yekmii y = x2 — 1, ge
-3 < x < 2, 3uantu: 1) Hyni ¢yHKIii; 2) o61acTh 3HaYeHb PYHK-
mii; 3) sHaUeHHS apryMeHTy, Npu AKUX (GYHKIis HaOyBae gomar-
HUX 3HAUeHb; 4) 3HAUEHHS apTyMeHTy, IPU AKUX QYHKIiA HaOy-
Ba€ Big’eMHUX 3HAUEHb. 7\

Po3B a3auH 4 I'padik pyurmii 8T
y = x2 — 1 300paskeHo Ha MaJIOHKY 8.

1) Hyni ¢ysKIii — me abcmucu TOYOK
nepetuHy rpadika (yHKIii 3 Bicco x.
Tomy x = -11i x =1 — mwyni pyarmii. 3a- 51
YBasKUMO, IO HYJI (PYHKIIiI MOKHaA 3HAa-
WTH, i He BUKOPMCTOBYIOUYM Trpadik maHOI
¢dyurnii. Haopukiaan, HoCcTaTHBO PO3B’s- 3]

7+

64

3aTu piBHAHHA x2 — 1 = 0.

2) ®yHKIig Moyke HalOyBaTu OyIb-
AKUX 3HauYeHb Big —1 mo 8. Tomy obJiacTio 1t
3HaueHb (DYHKIIil € Bci Taki 3HauYeHHA VY,

mpo -1 <y < 8. -3 -2 —w’/l 2%
3) IlyisA 3HaUEHb X TaKUX, M0 —3 < x < —1, i

TOUKM Trpa@ika poaTamioBaHi BHIIE OCi
aocmuc. Tomy PyHKIIisT HaOyBae TOTaTHUX Mai. 8
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8-’/__ sHaueHb npu —3 < x < —1. Ha mai. 9 110

yacTuHy Trpadika II03HAUYEHO CUHIM KO-
o abopoMm. Tax camo Buire oci abGciiuc 3Ha-
61 XOAAThCSA TOUKM rpadika aaa 1 < x < 2.

Tomy nmpu 1 < x < 2 PyHKIiA 3HOBY Ha-
571 OyBae momaTHUX 3HaueHb (Ha MaJj. 9 1110
44 yacTuHy rpadika TaKoK II03HAUEHO CH-

HiM KoabopoMm). Omke, mpu -3 < x < —1
abo 1 < x < 2 ¢yukiis HabyBae gomart-
2 HUX 3HAUYEHb.

4) Ins1 3HAUEHD X TaKUX, 110 —1 < x < 1,
TOUKM Tpadika posrTalmoBaHi HMMKUYe oci
5T N0 e abciuc (Ha maJja. 9 1Mo yacTuHy rpadika

\ / TIO3HAUYEHO YEePBOHUM KoJIbopoMm). Tomy mpu
T -1 < x <1 QpyuKuia zHabysae Big'eMHUX
Mau. 9 3HAYEHb.

BukopucroBytoun rpadik QyHKIil, 118 OyAb-AIKOTO 3HAUEHHSA
apryMeHTy 3 00JIacTi BUBHAUEHHSA MOKHA 3HAWUTHU BiAIOBigHE oMY
3HaueHHA QyHKINi. Takok 3a rpad)ikoM MOKHA CKJIACTU TAaOJIUITIO
3HAYeHb (PYHKILii.

IIpuxonumMo 10 BUCHOBKY: 2pagikom moxcHa 3adamu (QYHKUiO.
Takuit cmoci6 3amanHa (GYHKIII HasuBailoTh epagiuvnum. BiH €
3PYYHUM CBO€I0 HAOYHICTIO i YaCTO BUKOPUCTOBYETHCA IJIs BilO-
OpasKeHHs SABUII, SAKi CYNIPOBOMKYIOTH IPAKTUUHY TiAJIbHIiCTH
JAoguH abo BimOyBaOThCA B HaBKOJUIITHLOMY CBiTi.

ITpurnaan 4. Ha mamouky 10 300paskeHo rpad)ik sMiHm Temirepa-
TypHU IIOBIiTPS IPOTATOM 00U, OJlep:KaHuil 3a HOIOMOTOIO CIIeIli-
albHOTO TpuUJany — Tepmorpada. BuxkopucrToByiouu 1eit rpadix,

Il
T

10 12 14 | 16 | 18 odl

(e 9)

Max. 10
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sHanTu: 1) koo Oysa Temneparypa o 10 rom; 2) o KoTpiii roguHi
Temieparypa oynaa —4 °C.

Pos3B a3amumusa. 1) Yepes Touky oci ¢t 3 koopauraramu (10; 0)
IpOBENEeMO IepHeHAuKYAap A0 1iel oci (mas. 10). Touka mepeTuny
IBOTO MEPIEHANKYJIAPa 3 rpadikoM TeMOepaTypu Mae KOOPAWHATU
(10; 2). Ot:xe, o 10 rox Temmieparypa moBiTps oyaa 2 °C.

2) Yepes Touky oci T 3 Koopauuatamu (0; —4) mpoBememo mep-
NeHAuKyJaAp mo 1miei oci (mas. 10). Ileii meprmeHAUKYIAD MIEPETH-
Hae rpadik y Toukax (1; —4), (6; —4) i (22; —4). OT:xe, TeMIepaTy-
pa moBitps —4 °C 6ysaa o 1 rox, o 6 rox i o 22 rog.

3ayBaK1MO, III0 He KOKHAa (pirypa Ha KOOpPAWMHATHIN IJIOIIUHI
Moxke OyTu rpadirom gearoi Gyukiii. Hanpuknaan, ¢girypa Ha
MaJioHKY 11 He € rpadikoM KomHOI 3 PYHKIIill, OCKIJIBKY iCHYIOTH
TaKi 3HAUeHHA X, AKWUM BiAIOBifaiOTH ABa 3HaueHHd y. Hampu-
KJIaJ, 3HAUEHHIO X = 3 BinnoBifaTh 3HaUeHHA §y = 21y = 5.

yA
54-—— 1
I
|
1
ol N I
I
1
s >
0 3 x

Mam. 11

ITe osmauae, 110 3asexHiCTh MiK X i y, rpadik aKol 300parkeHO
Ha MaJoHKY 11, He € (pyHKIIiIOHAJIBHOIO Uepes3 Te, IO iCHye xXoua
0 omHe 3HAUEHHS X, AKOMY BiAIlOBimae OijbIlle, Hi’K OmHe 3HaUEH-
Ha y. I'padiuno e osHauae, 110 icHye xoua 6 ofHA mpAMa, IepIeH-
IVKYyJIspHA [0 oci aOcmmc, sika mepeTuHae mAany (irypy OijbIre,
HiK B ommiii Toumi. BpaxoByiouu, mo npu (pyHKI[IOHAJNLHIiI 3a-
JIe;KHOCTI KOKHOMY 3HAUEHHIO apryMeHTY CTaBUTHCA Y BiATIOBiz-
HicTb €quHe 3HaUeHHA (PYHKINI, TO KOKHA IpAMa, HEePIEHAUKY-
JsTpHA 10 oci abciuc, Mae mepeTuHaTu rpadik GyHKILii He Giybie,
Hi’K B OOHIN TOUIIi.

Omorce, wo6 Qizypa, AKYy 300pareHo Ha KOOPOUHAMHIL NJOWU-
Hi, Oyaa epagirom Oesaroi QyHKUIT, HeOOXiOHO, W00 KONHA NPAMA,
nepnendukyaapra 0o oci abcyuc, nepemuHana yio Qizypy He Oijv-
we, Hixc 8 00HilL mouui.
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Iaiite osHaueHHs rpadika ¢yskimii. P Ix mobymysaru
rpadix ¢pysrnii? P IoxkaxiTs, AK 3a HomoMoroo rpadika
dyurii sHaliTu 3HaueHHA (QYHKI[iT, 110 BiATIOBiae maHo-
My 3HAUEHHIO apryMeHTY, Ta 3HAYeHHA apryMeHTy, AKOMY
BifiTIOBilae maHe sHaueHHS QPYyHKIII1 (Ha MPUKJIaAi OAHOTO 3
rpadikis Ha Max. 7, 8 i 10). D Ak 3’acysaru, mo Girypa
Ha KOOPAMHATHIN MIOIMHI € rpadikoM QyHKITii?

©

@ 746. Ha masoaKy 12 3o6paskeHo rpadik ¢pyukiii. 3a rpadixkom:
1) 3amOBHITE y 30MIIUTI TAOJIUITIO:

x -3 |26 2 |-1,5|-0,5] O 1 2 3
Y

2) 3HAUAITh 00J1aCTh BU3HAUEHHS i 00JIacTh 3HAUYEHb (DYHKILi1.

747. Ha mamioukry 13 3o0paskeno rpadik ¢pyukKIrii. 3a rpadixkom:
1) 3anOBHITH TAOGJIUITIO:

-2|-1,5(-1(-0,5| 0 [0,5| 1 |1,6| 2 |2,5] 3 |3,5| 4

Y

2) 3HAUAITh 00J1aCTh BU3HAUECHHS i 00JIaCTh 3HAUYEHb (DYHKILil.

Mau. 12 Mau. 13

748. 1) Ilo6ynyiiTe rpadik GyHKI y = x — 3, me -2 < x < 5,
CKJIABIIU TAOJJUITIO JJIs IIJINX 3HAUEHb apT'yMEHTY.
2) Yu manexuthb rpadiry ¢yukiii Touka A(3; 0); Touka B(—1; 2)?
3) 3uanaiTh 3a rpadikoM 3HaAUEHHS PYHKILII, AKIINO X = 2; X = 4.
4) 3HaigiTe 3a rpadgikoM 3HaAUEHHS apryMeHTy, SKOMY BiAIIo-
Bifae 3HaueHHA QyHKNII y = —3; y = 2.
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749. 1) IloGynytiTe rpadik pyHKIil y = x + 2, ne -4 < x < 3,
CKJIABIIIY TAOJUITIO OJIA IIiJIUX 3HAUEHb apryMeHTY.
2) Y nanexkuthb rpadiky dyukiii touka C(2; 5), Touka D(—2; 0)?
3) 3maiimiTh 3a rpadikoM 3HaueHHS (GYHKIIII, AKIMO X = —3;
x =1.
4) 3uaigiTh 3a rpadgikoM 3HAUEHHSA apryMeHTy, SKOMY BiIImo-
Bimae sHaueHHaA QyHKIIl y = 1; y = 5.

750. He BukoHyioun moOyzmoBu rpadika, 3HAWAITS, HYII QyHKITIT:

Dy=3x Dy=-2x-4 y=-2;  4y=2"2
8 4
751. He 6ynyiouu rpadika, sHaUmITh HYJII QyHKILI:
Dy=-2x; 2)y=6-—2x 3)y:§; 4)y:x;2.

752. 3a rpadikom, 300parkeHuM Ha MaJOHKY 10, 3HaAHIITH:
1) sxoio OyJjia TeMIlepaTypa IOBiTpPs 0 3 roa; o 5 rom; o 7 rox;
o 21 ropg;
2) o Korpiii roguui Temmeparypa moBiTpa Oyiaa —5 °C; 0 °C;
5 °C.

iE 753. 3a rpadikom, 300pakenuM Ha MaJOHKY 10, sHaHIITH:
1) sxoio Oysa Temmneparypa moBitps B 0 roxa; o 2 rox; o 9 rog;
o 12 roxg; o 18 ropm;
2) o KOoTpi#i roguHi TeMmepaTrypa IOBiTpA mopiBHIOBajsa —6 °C;
-2 °C; 1 °C; 3 °C;
3) AKom0 OyJia HallHMI)KYA TeMIlepaTypa i 0 KOTpiil roguHi;
4) axoro Oysia HafiBUIIla TeMIIepaTypa i 0 KOTpill roguHi;
5) mpoTsAroM SKOro yacy TeMIlepaTypa IIiJBUIIyBaJiach;
6) IpOTAroM AKOI0 Yacy TeMIlepaTypa 3HIUXKYBAaJach;
7) MPOTATOM SKOTO Yacy TeMIepaTypa MOBiTps OyJjia HUMKUOIO
3a 0 °C;
8) mpoTsaromMm AKOTo uYacy TeMmIilepaTypa IOBiTps GyJjia BHUII[OIO
3a 0 °C.

754. He BuKoHyiouM moOymoBU, 3’fACyiTe, UM HAJEKUTHb rpadiky
dyHKIii y = x2 — 3x TouKa:

1 (1; -2); 2) (=2; -2); 3) (0; -3); 4) (-1; 4).
755. He 6yaytoun rpadika Gysknii y = 2x + x2, 3’acyiite, un Ha-
JIeKUTHh HOMY TOYKA:

1) (1; 3); 2) (-1; 3); 3) (0; 0); 4) (-2; 9.
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756. 3a rpagikom, 300pakeHM Ha MAaJIOHKY 14, sHaWIiTh:
1) sHauenHa y, axmo x = —3; —2; —0,5; 1,5; 4;
2) sHaueHHA X, AKUM Bigmoimae y = —2,5; —1,5; 1;
3) HyJi QyHKILiT;
4) 3HaUYeHHS apryMeHTy, Ipu AKUX (PYHKIig HabyBae momar-
HUX 3HAYEHb;
5) 3BHaAUEHHSA apryMeHTY, IPU IKUX PYHKI[isg Ha0yBae Big’ eMHUX
3HAUYEHb.

yA

Man. 14

757. 3a rpadikom GyHKIII (Maj. 15) sHAWIITE:
1) smauenna y, akmo x = —3,5; —2; —1,5; 0; 1; 2,5;
2) sHaueHHA X, AKUM Bigmosimae y = —1; 1; 2; 3;
3) Hyai QyHKILiT;
4) 3HaUYeHHS apTyMeHTY, IpU AKUX GYHKIIiA HaOyBae Bix’ eMHUX
3HAYEHb;
5) 3HAUEHHA apryMeHTy, IpW AKUX (QYHKIiA HaOyBae mgomar-
HUX 3HAYEHb.
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YA
3_

Mau. 15

758. Jlamana ABC — rpagik gesaxoi ¢yKIii, npuuomy A(-3; 2),
B(1; 6), C(4; 0). IlobyayiiTe rpadik i sHalAiTh 3 HOTO AOIIOMOIOO:
1) sHaueHHs PYHKIIiI, AKi BigmoBimaoTh sHaveHHAM X = —2; 0; 1;
2) 3HaUEeHHA apryMeHTy, AKUM BifnoBinae 3HaueHHd Yy = 2; 4; 6.

759. JJamana MNL e rpadirkom meaxol ¢pyHKIii, npuuomy M(—2; —1),
N(2; 3), L(6; —1). IlooynyiiTe rpadik 1iei yHKIii i 3HaAUIITHL 3
TIOTO JOIIOMOTIOIO:

.
b

1) sHaueHHA PYHKIII, AKi BigmoBigaoTs suavenuam x = —2; 0; 2; 5
2) 3HAUEHHS apryMeHTy, SKUM BiIOBiafoTh sHaueHHA y = —1; 1; 3

b

760. He 6ynyrouu rpadika, sHaAUAITh HYJIi QPyHKITII:

1) y=x2-4x; 2)y =16 — x%; 3) y = 2x2 + 10x.
761. He oyayrouu rpadika, sHalgiTh HYJIi QYHKIIII:
1) y=x%+ 2x; 2) y = x2 — 25; 3) y = 12x — 3x2.
762. TloG6yayiiTe rpadik QPyHKIiI: yA
l)yzs_Tx,ae—2<x<1O; 2
2)y=x4 + x), ie 5 < x < 1. §>
763. IToOynyiiTe rpadik QyHKILii: /
1 _x+ 3 -5 < <7 t } t >
) Yy = T, ae XS (G . 0 1 2 x
Dy=x4-—x), ge 1< x<5. Mau. 16

764. Yu € ¢irypa Ha mamoHKy 16 rpadgikom mesxoi GyHKILII?

. .
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lj 765. Ha manrouky 17 300paske-
HO Tpadik B3ajJeKHOCTI Macu m
(y xr) Bizpa 3 Bozxor Bix o6’emy V'
(y 1) BOZY B HBOMY.
3HaigiTh 3a rpadikom:
1) macy IIOpOKHBOTO Biapa;
2) macy Bigpa, y axomy 4 1
BOJY;
3) macy 1 a1 Bomu;
4) 0o0’em BogM y Bigpi, SKIIO
Maca Bigpa 3 BOmOIO — 8 K.

7

Mau. 1

N

,ﬁ% BAPQBM AAS MOBTOPEHHS
]
iE 766. CupocTiTh Bupas:

1) (@ - 5)a + 5) — a(a + 7

2y m(m — 4) + (9 — m)(m + 9);

3) 2a(a — b) — (a — b)%

4) (¢ + 5p)(5p — ¢) — (p — 59)* — 10pg.

lj 767. loBeniTh, 110 PiBHUIA MiK OyAb-AKUM TPUIU(PPOBUM Ha-
TYpPaJbHUM YKCJIOM i CYMOIO HOro mudp € KpaTHow uucay 9.

@ LLikaBi 30AQ4i AAS YHHIB HEAEAQHMX ﬁ

768. [oBemiTs, 1110 AKIIO 77 — HATypaJbHe uucio (n > 1), To 4ucao
4" — 3 He MoKe OyTH KBaJApaToM HATypPaJIbHOTO UMCJA.

2 JIIHINHA ®YHKIIA, II TPA®IK
° TA BJIACTHBOCTI

ITpuxman 1. Maca ogHOro nsaxa 4 r, a Maca IIOPOXKHBOTO AIU-
kKa — 600 r. 3asexxHicTh MisKk Macoo m (y I) AlUKAa i3 IIBAXaMHU i
KiJIBKiCTIO IIBAXIB Yy HBOMY, IIIO MOPiBHIOE X (X — HATypaJbHE YUC-
JIO), MOXKHa 3a7aTu (hopmyJIoro:

m = 4x + 600.

IIpuxman 2. IllomicAuyHa 3apmjata NTPOAABIA CTAaHOBUTH
1500 rpu Ta e npemis B posmipi 1 % Bim BapTocTi peaJizoBamo-
ro TOBapy. 3aJIeKHicTh Mijk s3apmiarol y (y rpH) i BapricTio X
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(y rpH) peasizoBaHOro ToBapy MOXKHA 3aaTU (POPMYJIOI0:
y =0,01x + 1500, ne x > 0.

B o6ox mpuraazax GyHKIII s3agaHo ¢opMyJaaMu BUTIALY
y=kx + 1, ne kil — pgeaki uucJa.

\ JliHifiHOI0 Ha3MBalOTH (YHKIiX0 BUrIARy y = kx + I, xe
4 x — He3allexkHa 3MiHHA, k i | — meaki umcia.

Yucusa k i | HazuBaioTh Koeiyienmamu JAiHiIlHOL QYHKUIL.

3’sicyemo, aK BuUrIsgnae rpadik jgiHiiHOol QyHKIiI. ¥ dopmy.ai
Yy = kx + | He3asexHilI 3MiHHIN X MOKHA HaJaBaTu OyIb-AKUX
3HaUeHb, TOMY 00JIaCTh BU3HAUEHHS JIIHIHHOI PYHKIIII CKIagaeTh-
cs 3 ycix umceJt.

IIpurknan 3. IlobynyBatu rpadik dyurmii y = 0,25x — 1.

Po3B sa3anH a4 Pyurnia e mgimitinoro. CkiaageMo s Hel
TAOJIUITI0 KiTbKOX 3HAUEHBb HE3aJIeXKHOI 3MiHHOI X Ta BiAIOBiIHUX
it 3HaueHb QYHKILII y:

x | 8] 4]0 4] 8
y | 3| =210 1

ITosmaumMo Ha KOOPAMHATHIN IIJOMIMHI TOUYKM, KOOPAMHATU
AKUX IOJAaHO B TabJMIli. 3a JOIOMOTIO0 JiHiKM MOKHA IIepecBin-
YUTHUCH, IO BCi ITO3HAYEHI TOUKM Je)KaTh Ha omHiN mpawmii. Ia
npaMa € rpadikom Jiniiaol dyurmnii y = 0,25x — 1 (maxa. 18).

y
1
_0,25%

: M
8 -6 -4 -2 90 4 6 8 x

-2

-3

Max. 18

ﬂ | T'padirom 6yas-akol aimiiiHol GyHKLii € npama.
&)

OcCKinbKY TIpsSMa OTHO3HAUHO 3aJa€ThCsS IBOMAa CBOIMH TOYKa-
MU, OJII HOo0ymoBM IIPsAMOI, dAKa € rpadikom Jrimifimol QyHKII,
IOCTATHBO 3HAWTU KOOPAMHATH OBOX TOYOK rpadika, MO3HAUUTH
Ii TOYKY Ha KOOPAWHATHIN ILJIONIWHI i TPOBECTU Yepe3 HUX IPAMY.
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IIpurmnan 4. Ilo6ynyBaru rpadik ¢ysrmii y = —2x + 3.

Po3B a3amnusa CriaazemMo TabJauIlio AJaA IBOX HOBiIBHUX
3HAUYEHb apryMeHTYy.

101 4 IlodHaunMo Ha KOOPAMHATHIN IIJIOIMUHI omep-
3 -5 JKaHi TOUKM Ta IPOBEIEeMO Uepes HUX IPAMY.
y Maemo rpadik dyarnii y = 2x + 3 (maua. 19).

Arxmoo xoedimienTu Jimifinmoi QYHKIII € apodoBUMU, TO IJd
3HAXOM:KeHHs OBOX TOUOK ii rpadika momisbHO mimdémpaTu Taki
i 3HAUeHHSA apryMeHTy, IMo0 BiamoBimui iM sHaueHHA QYHKIIiI
TAKOK BUXOIUJIU I[1IJIMMMU.

1 2
Hanpurknan, nnda GysRmil y = gx - § 3PYYHO B3ATH X = —1 Ta

x = 5, Toxi masa moOymoBu ii rpadixka orpumaemo Touxku (—1; —1) Ta
(5; 1).

Axmro & = 0, dopmyna y = kx + [ marume Burian y = Ox + [,
Tobro y = [. Jlinitina GyHKIig, arky 3agaHo dopmysono y = [, Ha-
OyBa€ OOHUX i THMX caMMX 3HAUEHb IIPU OyAb-AKMX 3HAUCHHIAX X.

Ry

Maxa. 19 Mag. 20

IIpuraan 5. [To6yayBatu rpadik ¢yHKIil y = —3.

Po33B a3auua Byagp-aKkoMy 3HaUueHHIO X BigmoBigae omHe
# Te came 3HAUEHHA Y, 1110 nopiBHIOE —3. I'padikom pyHKIiI € ipa-
Ma, AKa IPOXOAUTH Yepe3 TOUKMU BUIIALY (x; —3), me x — Oyab-sike
yucJio. Bubepemo Oyab-AKi ABi 38 HUX, HanmpukJaazg (—5; —3) i (2; —3),
Ta mpoBeneMo uepes HuX npamy (Maj. 20). g npama i € rpadi-
koM (yukKuii y = —3. Bona nmapajnesbHa oci x.

ﬂ ' lpama Buraany y = | € mapaxeabHOI0 OCi X.
@
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Oroxe,
wo0 nooydysamu zpadixk @yukruii y = l, docmamHvbo no3navumu
Ha oci Yy mouky 3 xkoopdunamamu (0; [) ma nposecmu uepe3 nei
npamy, napaneavhy oci x.

Axmio [ = 0, k = 0, popmyna y = kx + [ HabyBae Burnany y = kx.

. DyHELi0 BUTIALy y = kx, e x — He3alle:kHa 3MiHHA, kB —
YHCJI0, BifMiHHE Bil HyJIg, HA3HBAIOTh NPAMOI0 NPONOP-
yitinicmio.

OCKiJMBbKY IpsAMa TPOIOPIiAHICTE € OKPEMUM BUIIATKOM JIiHiiTHOI
(dyHsKii i 1o Toro x npu x = 0 3HAUeHHA Y TaKOoK mopiBHIOE 0, TO

. 2pagixom npamoi nponopyilnocmi € npama, AKa npo-
x00umbv Yepe3 nowamox Koopdurnam.

Ha mamronky 21 so6pakeno rpadgiku GyHKIiN y = —x; y = 2x Ta
y=0,2x.

YzaraapHUMO 81acmugocmi JAiHiHOL QyrKUil Yy = kx + L.

. 1. O6nacme eusnauenns QYyHKYii cknadaemvesa 3 ycix
wucen.
2. Obnacmv 3navend gynkyii npu k # 0 cknadaemuves 3
ycix wucen; npu k =0 nuuie 3 00n020 3HavennA — wucaa l.
3. I'pagixom Ppynkyii € npama.

yl\
5 4

<y l o
sl 34+ N

1 2
L X
y=0;
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OpHieo 3 BasKJIMBUX BJIACTHUBOCTEH (GYHKIII € icHyBaHHA mo-
woK nepemuny ii epagika 3 ocamu KoopouHam.

SKII0 Ha KOOPAWHATHIN ILIOmMHI rpadik GpyHKII BiKe 300pa-
JKeHO, TO TaKi TOUKM MOJKHA 3HaliTu OeslocepelHbO 3 T'padika.
Hanpukaan, ma maaoEKy 18 TouKoro mepeTuHy rpadika QyHKIiI
y = 0,25x — 1 3 Biccio abcmuc € Touka (4; 0), a 3 Biccio opamHAT —
Touka (0; —1). ¥ TaKOMy BUIIAAKY Ka’KyTh, III0 TOUKU IIEPETUHY
3HalmeHo rpagiuno. Asie rpadiuHmil crocid He 3aBKIU A€ MOXK-
JIUBiCTh BUBHAUUTH TOUHI 3HAUEHHS KOOPAMHAT TaKUX TOUOK. Ha-
OPUKJIAL, HAa MaJdoHKY 19 BusHauuTu abCIUCy TOUKMU HEPETUHY
rpadirka pyurmii y = —2x + 3 3 Biccio abciuc MOKHA JIUINIE Ha-
OJIMKeHOo, HAIIpuKJIag x ~ 1,5.

OT:xe, 3a momomoroio rpadika QyHKII 3HaAHATH TOUHI 3HAUEHHS
abcIycy TOUKHU IIepPeTUHY 3 Biccio abciiuc abo OpAWMHATH TOYKU
HepeTWHY 3 BiCCI0O OPAWHAT He 3aBKIAU MOKJIUBO.

Hna 6ararbox (GYHKIIIN KOOPAMHATU TOYOK IepeTHHY rpadika
3 OCAMM KOOPAMHAT MOKJNBO 3HAWTH, He BUKOHYIOUHN IIOOYIOBU
rpadika, 30KpemMa, AKINO (PYHKIIiIIO 3amaHO (POPMYJIO. ¥ TAaKOMY
BUMAAKY KaxXyTh, II[0 KOOPAUHATH TOUOK II€PETHUHY 3HAMNIeHO
AHAJIITUYHO, IPUUYOMY iX 3HAUEHHS OYAYTh TOUHHUMI, a He Ha0JII-
KeHUMU.

ITpuxaan 6. He BuKouyouu mo0ymoBU, 3HAUIAITH KOOPAUHATHI
TOUOK TepeTuHy rpadika ¢pyHKIl y = 2x — 6 3 ocAMU KOOpPAMHAT.

P o338 a3amnHaa Touxa meperuny rpagixka 3 Biccio adciimc
HaJIeXKUTH I[iMl oci, OTiKe, 1i opAmMHATA Ma€ MOOPiBHIOBATU HY.JIIO.
Tomy nmasa momyky Touku (ab00 TOUOK) mepeTuHy rpadika GpyHKILiL
3 Biccio abciiyc AOCTAaTHBO y (POpMYyJIy, AKOI 3aJaHO (PYHKIIiIO,
migcraBuTH 3HaueHHA Yy = 0 i po3B’sa3aTu ofmep:KaHe PiBHAHHS.

ITigcraBumo O 3amicTe y B piBHAHHA y = 2x — 6. Omep:KuMoO
piBHauHA 2x — 6 = 0. 3Bigku x = 3. OTxke, (3; 0) — Touka mepe-
TuHYy rpadika pyHKIii 3 Biccio abciruc.

Tourka meperuny rpadika 3 BicCcio opamHAT HaAJEXKUTHL Iii1 oci,
OTiKe, abclimca TaKol TOUKHK Mae€ AopiBHIOBATH HYyJI0. TomMy mJIs
3HAXOMKEHHS TOUKU IIepeTHHY rpadika GyHKIII 3 Biccio opaumHaT
IOCTaTHBO y (popMyJay, SIKOIO0 3aJaHO (hYHKIIiIO, ITiCTABUTH 3HA-
yenHs X = 0 Ta BUKOHATH O0UMCIEHHS.

ITigcraBumo O 3amicTe x B piBHAHHA Yy = 2x — 6. Omep:ruMo
y=2-+0-6, Tobro y = —6. O1xe, (0; —6) — TOUKaA ImepeTHHY r'pa-
dirka pyskrmii y = 2x — 6 3 Biccio opamHAT.

Bigomosings: (3; 0); (0; —6).

3ayBarKuUMO, 10 iCHYIOTH (PYHKIIiI, rpadiky AKUX MOMKYTh He
mepeTWHATU OCi KoopAMHAT abo Xoua O OSHY 3 HUX.
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y ? Coopmymroiite o3HavenHs JimifiHoi dyrkmii. D IIlo e rpa-
dikom uinifiHOI dyrKnii? Ik foro modyxysatu? P Sk mo-
6ynysatu rpadik dyurmii y = I, ge I — uncmo? D SIky GyHK-
IIif0 HASMBAIOTh NPAMOIO HpomopiiiiaicTio? P ki BracTu-
Bocti Mae mimifina ¢ysrmia? P Ak 3HANTH KOoOpAUHATU
TOYOK MepeTuHy rpadixka GyHKIil 3 ocaMu KoopauHAT?

O

ia 769. (Vero) Yu e miHitiHOO QYyHKITiA:

1) y=2x—5; 2) y = 2x — b5x?; 3 y=28;
4)y=z; 5)y=£+3; 6)y=x—-1-x°?
x 7
770. Axi 3 gaEuxX QYHKIIN € JiHiAHIMMT:
1) y = 8x% —4; 2) y = 3x — 4; 3)y=§;
x
4)y:§—2; 5)y = -8; 6) y = 5x — x3?
771. (Yeno) ki 3 pyHKIIN 3aai0Th IPAMY HPOHOPIIiAHICTE:
1)y = 5x; 2y =2 B y=x+5
x
x x
4) y = 5; 5y=——; 6)y=—=7
)y )y 5 )y 5

772. Yu € IpsAMOIO IPOIOPITiHHICTIO (PYHKITiIA, AKY 3aAaH0 (hOPMYJIO0:

1) y = —4x; 2)y=-4x + 2; 3)y=—é;
x

x x

) y=—4; 5 y==—; 6)y=—=7
)y )y 1 )y 1

773. (YVecrno) HasBith KoedittienTn k£ i [ y KoKHIiN 3 gaHux GopmMyJT
JiHIAHUX QYHKI[iN:

) y=-08x+T; 2)y=6-x; 3)y=§;
1)y =2,4x; 5) y = —-15; 6) y=0.

@ 774. lluprHa TPIMOKYTHHUKA AOPiBHIOE X CM, a JOBXKHHA Ha
3 cM OinbIia 3a MIUPUHY. 3amaiTe (POPMYJIO0 3aJEeKHICTh:

1) mepuMeTpa IPAMOKYTHUKA Bix HOro MINPUHN;

2) 3aJIe;KHICTh IIJIOIIi IPAMOKYTHUKA BiJl 10T0 IITUPUHA.

fAxra i3 mux sajiekHOCTEH € JiHiiHOI0 (PyHKIIi€0?

775. YueHb KyIuB ITOIEHHUK 3a 15 TpH i KisbKa 301IUTiB O 4 T'PH.
3agaiiTe GOPMYJIO0 3aJIeKHICTH BAPTOCTI MOKYNKU Y (Y TPUBHAX)

- .
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Bix KizmpKocTi npuabaHmX 30MIKUTIB X. UM € I 3aJeKHIiCTh JIiHil-
HOIO (pyHKITier0? KoM € 00JacTh BUSHAUEHHS i€l PYHKIII?

776. Yuenr maB 30 rpH. 3a i KOmITH BiH mpuA0aB X OJiBI[iB IO
1,5 T'pH KOXKeH, ITiCJIA YOTO0 B HBOTO BAJUIIMUJIOCA Y T'PH. 3amaiite
dopmyso0 3asiekHicTh Yy Big x. Um € 1A 3aJieKHICTH JiHINHOIO
dyuKITiE0?

777. Jliniiny @yHK1ito 3agaso dopmysnow y = 0,56x + 3. 3HangiTE:
1) sHaueHHda y, AKIo x = —12; 0; 18;
2) mpu AKOMY 3HAUeHHi X 3HaAUeHHsS y MopiBHIOE —4; 8; 2,5.

778. Nawo ninifiny ¢pyHKIio y = —2x + 3. 3HalLiTh 3HAUEHHA:
1) y, akmo x = 1,5; —4; —6,5;
2) x, npu axkomy y = 5; 0; —8.

779. BuxopucroByiouu Trpadik QQyHKIIiT
Ha MaJIOHKY 22, 3allOBHITH TaOJIUITIO:

x |2/ 0| 1] 3
y 51| 5

H N W R Otow

780. BuxopucroByioum rpadik GyHKIiI
Ha MaJOHKY 23, 3aIll0BHITH Y 30MINTI Tab-
JINITIO:

-6 | 2 2

Mau. 22

Mam. 23

781. 3anuiniTh KOOPAUHATH OYAb-AKUX JBOX TOUOK, II[0 HAJEKATh
rpadiry QyHKIil y = 5x — 2.
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782. 3anoBHiTH y 301IKuTi TadAMIIO0 Ta IOOYyAyiiTe rpadik JiHiiHOI
PYHRITII:

Dy=—x+2; 2)y=2x—3.
x | 0] 4 4%
Y Y
783. 3anoBHITH TabaUIIO0 Ta TOOyAYyiHTe rpadik giHiiHOl QyHKITII:
Dy=x-—3; 2)y=-3x+ 1.
x| 0] 3 x
Y Y
784. IlobOyayiiTe rpadik giHiiiHOI QyHKIII:
Dy=x+2; 2)y=-3x + 4 3)y=0,5x — 3;
4)y:§x—1; 5) y=-1; 6) y =—x + 2,5.
785. TlobyayiiTe rpadik miHitiHOT QYyHKITII:
Dy=x-1; 2)y=-2x + 5; 3) y =-0,5x + 3;
4)y:§x+1; 5 y=4; 6) y=x—1,5.

786. MoTomuKJIicT pyXaeTbcs 3i mMBUAKicTIO 65 KM/Tox. SamaiiTe
dopmysioro 3ajsiekHicTh BifcTaHi s (y Kijomerpax), SsKy BiH IIOJO-
Jnae, Big uacy t (y rogunax). Yu € 115 3aJI€KHICTD IIPAMOIO IIPOIIOP-
mitimicTio?

787. 3amatiTe (hOPMYJIOI0 3aJIEIKHICTD:
1) noB:xunu Koja C Bix ¥oro pasaiyca r;
2) mori Kpyra S, o0MexKeHoro IuM KOJOM, BiJ pamiyca r.
fAxa i3 mux 3aJeKHOCTEH € MPAMOIO IPOMOPIIifHICTIO?

788. Banwuirite GopMyaIu ABOX OyOb-IKUX JiHIAHUX QYHKIiH,
rpadikm AKUX IPOXOAATH uepe3 Touky P(1; —5).

789. Cepen manux QYHKIIN 3HAUAITH Ti, rpa@iku AKUX IIPOXO-
nATh uepes3 Touky (1; —4):

1)y =4x; 2)y=2x — 2 Dy=1;

1 1
4) y = —4; 5) y = —4x; 6)y=—x—-—.
)y )y )y 1571

790. He Bukonyioum moOymoBu rpadika ¢pyurmii y = 1,8x — 7,
3’scyiiTe, Y IIPOXOAUTE Ieil rpadik uepes TOUKY:

1) A0; 7);  2) B(-5; -16);  3) C(5; -2);  4) D(10; 11).

” .
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791. He Oynyrouu rpadika ¢pyHKIil y = —3x + 7, 3’acyiiTe, yu Ha-
JIEXKUTH MOMY TOUKA:
1) A1; —4); 2) B(0; 7); 3) C(-1; 10); 4) D(10; —37).

792. He BuKoHyOUM MOOYIO0BU, 3HAUIITL HYJIi PYHKITII:
1) y = 2x — 6; 2)y=—%x+8;
3) y = Tx; 4) y = —bx.

793. He 6ynyiouu rpadika, sHAUAITE HYJII QPyHKITII:
1) y=4x + 12; 2) y = —8x.

794. IlobynyiiTe rpadik mpsAMol IpomopIiiiHoCTi: 1
Dy=x; 2) y = —2,5x; 3 y=-x 4) y = 3%

795. IloOynytiTe rpadik mpsaMoi IPOIIOPIIiHHOCTI:
1) y=1,5x; 2) y = —2x.

iE 796. Haxkpecuits rpadik ¢pysrnii y = 5 — 2,5x. 3a rpadirkom
3HAWIITH:
1) smaueHHA (GYHKIIil, AKIINO 3HAUEHHA apryMeHTY JOPiBHIOE
0; 2;
2) BHaueHHd apryMeHTy, AKIIO 3HaueHHA (GYyHKIII mopiBHIOE
-5; 0; 10;
3) mHyai QyHKILii;
4) 3HauYeHHA apryMeHTy, IPU AKUX (PYyHKIig HaOyBae momar-
HUX 3HAYEHbD;
5) sHaUeHHS apryMeHTYy, IPpU AKX QYHKIiA Ha0yBae Big e MHUX
3HAYEHb;
6) Touku mepeTuHy rpadika 3 ocAMU KOOPAUHAT.

797. Ilob6ymyiite rpadirk dymkrnii y = 1,5x — 3. 3a rpadirkom
3HAUIITH:
1) axke 3HaueHHs Yy BinmoBigmae x = —2; 0; 4;
2) aKoMy 3HAUEHHIO X BigmoBimae y = —3; 0; 6;
3) HyJ i QyHKIILii;
4) 3HaYeHHA apryMeHTy, Ipu AKUX (QPyHKIisg HabyBae momar-
HUX 3HAYEHbB;
5) 3HAUEeHHA apryMeHTy, Npu AKUX (QYHKIiA HaOyBae Bim eMm-
HUX 3HAYEHbD;
6) Touku mepeTuHy rpadika 3 ocsiMu KOOPAUHAT.

798. 3HalimiTey 3HaueHHA k, AKINOo rpadik QyHKNil y = kx — 2
OpPOXOauTh yepe3 TouKy (6; —11).
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. . 1
799. 3maiinite 3HaveHHa [, axmio rpadik QyHKOil y = —gx + 1
npoxoauTh uepe3 Touky M(10; —5).
800. He BukoHy0OUN II00YA0BH, 3HANAITH KOOPAUHATI TOUOK IIepe-
TuHy rpadika GyHKIIII 3 ocaMU KOOPAMHAT:

1)y = 1,5x — 20; 2)y=5—§.

801. ¥V AKuX TOUKaX IIepeTHHAE oci KoopauHAT rpadik PyHKIIII:

1) y = 0,2x — 40; 2)y:18—%x?

802. Touxa A(0,7; 70) Hame:xuTh rpadiky mpaMOi IPOIIOpIiiiHOC-
Ti. 3agaiiTe GopmMyJI0i0 10 (PYHKILiTO.

803. 3agmaiiTe GopMyJIOIO HPAMY IIPOHOPIiHHiCT, AKINO il rpadik
IPOXOauTh uepe3 TouKy B(-2; 18).

804. IToGynyiiTe rpadik QyHKIiI:
1 x—5
)y=—=(6 - x) 2)y = .
)y 2( ) )y 5
805. ITobynyiiTe rpadiku GYHKIIN B OGHIN crcTeMi KOOpAMHAT Ta
3HAUOITH KOOPAMHATH TOUKM 1X IIEPETHUHY:

Dy=-0b5x—1iy=x—4; 2)y=-2iy=3x-5.

806. IlobynyiiTe B OofgHiINM cucTeMi KoopamHAT rpadikm (QyHKIIiN
y=1,5x — 41y =2 ra 3HaNAITL KOODAWUHATU TOYKYU IX IIE€PETUHY.

807. VYci Touku rpadika dpyHKIl y = kx + [ MaoTh OLHY # TY camy
OopAuHATY, AKa AopiBHIOE 5. 3HaAWIITL £ i [.

808. I'padik @yurnii y = kx + [ nmapa-
JeabHUiI oci abciuc i IPOXOAUTH Uepes
Toury M(0; —5). Suaiigite ki L.

ij 809. YcraHoBiTH BiANOBiAHICTL MixK Gop-
mMynamMu QyHKIin y =3x; y=-3xiy=x+3
Ta ix rpadikavu I-III, 300paskeHUMHU Ha
MaJIOHKY 24.

810. ®dyurmito y = 2x + 1 sagamo misa
-3 < x < 4. 3uaigiTe 00JIaCTHL 3HAUEHDb
miel pyHKIii.
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811. He Oynyroum rpadirka ¢dyHKnii y = 4x — 6, 3HaAWAITL TaKy
Horo TOUKy, y AKOI:

1) abcrica TOPiBHIOE OPAWHATI;
2) abciuca i opamHaTa — IIPOTUJIEKHI YHMCa;
3) abcmmca BABiUi MeHINIAa 3a OpAMHATY.

812. IToGynyiiTe rpadik PyHKITII:

x+1, axkmo x < 0,
1)y:
1, axmo x > 0;

2x, KO0 X < -2,
2) y =
3x + 2, akmio x =>-2.

813. IloOynmyiiTe rpadik GyHKITIi:
3 2-3x, akmo x <1,
v= 2x -3, akmo x = 1.

,ﬁ% BApGBM AAS MOBTOPEHHS
o .-

iE 814. Po3p’aKiTh piBHAHHS:
1) 2x + 5)2 — (2x — 3)? = 16;
2) (Tx + 1)2 — 49x — 2)(x — 1) = —66.

815. Cpocrith Bupas:

1) (bm — 2)(bm + 2) — m(10m — 1) + (m - %)2;

2) (@ + 4y)* — (@ — 2y)(a + 2y) - y(4a — 5y).
l’j 816. Ha croui snexxars 73 30muTH, a B KOopooii — 17 3omuris.
Ckinpku 301uTiB Tpeba mepexaacTu 3i cTojJa B KOPOOKY, 00 y

KOpoOIIi iX cTajio BABiUi MeHIIle, HiK Ha cTOJIi?

817. IlogaiiTe Bupas y BUIVIALL KBagpara IBOUYJEHA, AKIINO Ie

MOYKJIABO:
1 2 1 2 2 1 2
1) = p® + pq + 9% 2) =2~ Zay+ —y?
) g P tpgt9p ) oX Tt Y
3) 4x2 — 20xy — 25y%; 4) —36ab + 9a? + 36b2.
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@ LLikaBi 3a0Aa4i AAS YHHIB HEA€AQHUX ﬁ

818. Cmapodasusa apasiiicvka 3adaua. B Apasii momep crapuit
Y0JI0BiK. Yce cBoe Mmaiimo, 17 BepOJofiB, BiH 3amoBiB cBOIM cu-
HaM, IIPUYOMY CTApPIINN MaB OJep:;KaT! MOJIOBUHY, CEePemHiii —
TPEeTUHY, a HalMeHIIN — OeB’ATy YacTHUHY IIboro maibiHa. ITicas
cMmepTi 6aTbKa CUHU He 3HaJu, 1110 pobuTtu, 60 17 He miaumaocs 6es
ocraui aui Ha 2, aHi Ha 3, aui Ha 9. [[oBro cnepeuaJucs oOpaTu, ax
TYyT Ha BepOJroai mig’ixas mo HuxX myzapenb. [loBimaBcs mpo cyiie-
peuKry i maB GpaTaM MyApy IIOopany, sgKa i JOIMOMOIJIa PO3AiJIUTH
MalHO BigmoBimmo mo OarbkoBoro 3samoBirty. Illo came mopamus
Myapernb?

Homawnsa camocmiiina po6oma Ne 4

Koxxne 3aBmanua mae mo yorupu BapiaHTu Bipmosizeit (A-T),
cepes IKWX Jullle onquH € npaBuiabHM. O0epiTh BapiaHT IpaBUIb-
HOI Bigmosimi.

Tﬂ 1. fIxa 3 dpopmys 3amae PyHKITiIO?

4
A) x* + y? = xy; B)y = ;
x—3
) _x-1
B) x*+x+y==zy; Ny yr2
2. fIka 3 dyHKIi# € giHifiHOI0?
1
A)y=x-2 B)y=—-:;
x—2
B)yy=x2-2; INy=x%-2.
3. fAka 3 PyHKIIiN 3amae IpAMY IPOHOPHifiHicTH?
2
Ay=x-3; B)y=—;
x
B) y = 2x; Ny=2+ «.
. 20
@ 4. O6uucyiTh 3HAUEeHHA QYHKII Yy = —— JJid 3HaUeHHA apry-
x

MEHTY, 10 AOopiBHIOE —4.
A) 4; B) —4; B) -5; I) 5.

1
5. He BukoHyOUYM 1TOOYIOBYU, BHANAITH HYJIb QYHKILI Y = gx - 2.
A) 2; B) 4; B) 6; I) -6.
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. PO3AIN 2

6. Ha axomy 3 maaoHKiB 300paskenHo rpadik GpyHKmii y = 3 — x?

A) \yA B) yu/
3 3
0 Nr x’
B) yl\ F) \
0 3 x' x'
7 N
iE 7. S3HalifiTe 00/1acTh BU3HAUYEHHA (PyHKIIL Y = —; .
x°+x
A) Vci uncaa; B) yci uncia, kpim 0;
B) yci unciaa, kpim 01 1; T') yci umena, xpim 0 i —1.
8. SIka 3 TOUOK HaJeXUTh rpadiky GyHKHii y = x2 — 2x?
A) (0; -2); B) (1; -1); B) (-2; 0); I) -1; -1).

9. VraxiTh TOuKy, y AKiil rpadik dyskrnii y = 0,1x + 15 neperu-
Hae Bich abciiuc.

A) (05 15); B) (150; 0);
B) (—150; 0); I') Takoi TouKu He icHye.
U 10. 3uaiigiTe gag x = 2 3HaUeHHS (PYHKIII
7, sarmo x <0,
Y= x2, akmo 0 < x <3,
5x, AKIO0 X > 3.
A) 4; B) 7; B) 10; I') HemokTMBO 3HATITH.

11. 'pachix mpssMoi IPOMOPIIIAHOCTI IIPOXOAUTHL Uepe3 TOUKY
P(2; —4). YKaxKiTh TOUKY, yepes Ky TAK0K IMPOXOAUTH el rpadik.
A) (0; -2); B) (3; 6); B) (-3; —6); I') (3; —6).
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OyHKUIT

12. He 6yxyrouu rpadika @yHkKHii y = 3x — 8, 3HalAiTH TaKy HOTO

TOUKY, V AKill aOciuca i opauHATA € MPOTUJIEKHUMU UYKUCJIaMU.
A) (2; 2); B) (2; —2); B) (4; —4); I) -4; 9.
3ABIAHHSA AJIA ITIEPEBIPKU SHAHDB 10 § 19 — § 21

iﬁ 1. ki 3 nanux opmya 3aga0Th PYHKILiIO:

Dy=x*+x; 2 y=2"1
y+2
1
3)y:?; 4) xy = (x — y)*?
2. Yu € si”ifiHoo QyHKIidA, SKYy 3a4aHO (POPMYJIO0:
Dy=38x-T 2y=x2-5 B y-4 4y=—L
2x -4

3. JIiHiliHy QyHKIi0 3amaH0 (POPMYJIOIO:
1) y = 2x + 6; 2) y = 7,4x.
Iia KokHOI i3 1mux (GyHKIIN Has3BiTh KoedimienTn k£ i [.

E 4. dyukIio 3agaHo dopmysion y = —2x + 7. 3HaANAITD:
1) sHaueHHA QYHKIIiI, AKINO 3HAUEHHSA apryMeHTy MOPiBHIOE 5;
2) 3HAUEHHSA apryMeHTY, AKINO 3HaUueHHA (PYHKIil HopiBHIOE 3.
5. Ilo6yayiiTe rpadik dyskrmii y = 2x — 5. 3a rpadikom 3HAHTITH:
1) sHauenHa QyHKIT g x = 4;
2) 3HAUeHHA apryMeHTy, Ipu AKOMY Y = —3.

6. ®yuknio 3agano dopmynowo y = 0,8x — 7,2. He BuKoHyHOUYU
o0yI0BM:

1) sHaAiITh HYJII QYHKILIT;

2) 3’AcyiiTe, YU IPOXOAUTH Irpadik PyHKILI ueped Toury (10; 1).

iE 7. 3HaliiThL 001aCTh BUBHAUEHHA (PYHKI y = ﬁ
x° —bx

8. IloOynyiiTe B opmHili cucTemi KoopawHaT rpadiku QyHKIiR
y=-2,5x 1y =—5 Ta 3HANAITL KOOPAMHATU 1X TOYKU II€PETHUHY.

E 9. 3maiifiTh, HaliMeHIle 3HAUeHHA QYHKIII y = x2 — 6x + 11.

Ilo0amrosi enpasu

TZ 10. dyurmiro y = 3x — 7 3agano ana —2 < x < 5. 3HaAUZITH

o0JIacTh 3HAUEHb ITiel PYyHKITiI.
o .



. PO3AIN 2

11. IToOynytiTe rpadik GyHKIL y =
3a rpadikom 3HAUTITh:
1) yni pyHKILIT;
2) sHaueHHA apryMeHTy, Npu AKX (PYHKIiA HabyBae qomar-
HUX 3HAYEHbD;
3) 3HaueHHS apryMeHTY, IPU AKUX (PYHKI[isg HabyBae Biax e MHIX
3HAYEHb.

2x + 6, akmo x <0,
6 —x, akmo x = 0.

Bnpasu 0na noémopennsa po3diny 2

oo § 19
‘ﬂ 819. Yu 3ayexuTh ILIOMIA KBaJgpaTa Bil JOBXKUHU HOr0 CTOPOHI?
Yu e mroria kBaapara (hyHKITIEO Bif ToBKUHYU cTOpoHU KBagpaTta? Ak
MOXKHA 3a1aTH 1110 (OYHKITiI0, AKIII0 CTOPOHA KBajapara JOpiBHIOE a?

@ 820. PyukIii 3agano dopmynamMu y = x_+§ ig= x;4‘ 3a-
TOBHITH TAOJUITI0, OOUMCIUBIIY BigIOBiIHI :HaquHﬂ GYHKITII:

x -4 -2 0 2 4

Y

g

E 821. I3 cenma mo micra, BicTaHb MiK AKMMU OOpiBHIOE 48 KM,
BUPYIIIUB BeJocUHenucT 3i mBuakicTio 14 Km/rox. 3amaiite dop-
MYJIOIO 3aJIeKHIiCTh 3MiHHOI § BiJ 3MiHHOI ¢, e § — BifcTaHb, AKY
BEJIOCUTIEUCTY 3AJHUIIUJIOCSA IMpoixaTu a0 micra (y KM), a ¢ — yac
poro pyxy (y rom). 3a ¢GopMyJio0 3HANIITE:

1) s, akmo ¢ = 1,5; 2) t, axmgo s = 13.
iz 822. 3naiigiTe obsiacTh BU3HAUEHHA (QYHKITIT:
12 x 2
Dy=———; Dy=—-=; VY =773
Y7922 _17x x| -1 x| +5
9 15 2
Hhy=——; 5y=—"-—; =
A 'Y= ax g5 e
x
o § 20

@ 823. dyukuiro 3agano gopmysnow y = 2x — 3, ge 2 < x < 3.
3anoBHITH TabauII0 i MOOyAyiTe rpadik GyHKIiI.

x | 2 |-1,5/-1(-0,5| 0 0,5 1 |1,5| 2 |2,5| 3
Y
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DyHKUji

iE 824. Ha manrorKy 25 300paskeHo rpadik GpyHKITIi.
3a rpadikom 3HAWIITH:
1) sHaueHHda Y, AKImo x = —3; x = —1,5; x = 0; x = 1,5; x = 3;
2) sHaUeHHA X, AKUM BigmoBimae y = —1,5; y = 2; y = 3;
3) obsacTh Bu3HAUEHHS QYHKILIT;
4) o0sacTh 3HaUEeHb (PYHKILIT; 5) myai QyHKIIii;
6) sHaueHHsA apryMeHTy, NpU AKX (QYHKIiA HabyBae qomat-
HUX 3HAYEHD;
7) 3HAUEHHS apryMeHTY, HpU AKUX (PYHKIIisg HaOyBae Bim eM-
HUX 3HAYEHb.

S
Man. 25
E 825. ITobynyiiTe rpadik pyHKIrii:
1) y=|x|, ne 2 < x <4 2)y=|x+ 38|, ;e -5 < x < 3.
o § 21
"ﬂ 826. Aki 3 ganux GyHKIiHN € diHiiHuMu? AKi 3 HUX € TPAMOIO
IPONOPIiHiCTIO:
1) y=-3x; 2) y = —-3x + 4; 3) y = —3x + 4x%;
) y=-3; 5)y=—§; 6)y=—1x?
x 3
@ 827. Ilo6ynyiiTe rpadik QyHKIII:
1)y =2x; y=1-x y=2
Hy=4x-1; b5)y=-3x; 6)y:%x+2.

~ .



. PO3AIT 2

. .. - . 3
iE 828. IlobynyiiTe rpagik opsaMoi IPOIOPIIiHHOCTL y:—Zx.

3HauAiTH 3a rpadikom:
1) sHaueHHs (GYHKIIII, AKIIO 3HAYEHHS apTyMeHTy IOPiBHIOE
—4; 0; 8;
2) 3HaueHHsA apryMeHTy, IJd AKOT0 3HaueHHs (PyHKIII gopis-
"ioe —6; 3; 6;
3) HyJ i QyHKIIii;
4) 3HaUYeHHS apryMeHTy, Mpu AKUX (PyHKIig HaOyBae momar-
HUX 3HAYEHb;
5) sHAUEeHHS apTyMeHTYy, IpU AKX QYHKIiA Ha0yBae Bix’ eMHUX
3HAUEHb.

829. I'padiku QpyuKmin y = kx i y = 2x + | mepeTUHAIOTHLCA B TOU-
i A(—2; 6). 3mangits ki l.

i‘j 830. Ha mauronkax 26 i 27 sobpaxeno asa rpadiku. Ogun 3
HUX OIMCYE IIPOIleC HAIIOBHEHHS pe3epByapa BOJOIO, a APYTUN —
IpoIlec CHOPOXKHEHHS pe3epByapa Bin Boam. KUl 3 MaJIOHKIB
BigmoBizae ko)kHOMY i3 BKasaHux mporecis? ITo koxxHOMY 3 r'pa-
(¢ikiB 3HANAITH:

1) ckinbpKu JiTpiB Bogu OyJo B pesepByapi B IIOUATKOBUII MO-

MEHT Yacy;

2) ckinbku JiTpiB Boau Oyme B pesepByapi uepes 1 xB; uepes

6 xB; uepes 8 XB Biff MOUaTKy IpPoOIECY;

3) uepes CKiJIbKM XBUWJIWH BiJl MOYATKy IIpoIlecy B pesepByapi

oyme 25 o1 Boau;

4) CKiZbKM JIiTPiB BOAW HAAXOAUTDH (BUIMBAETHCS) IITOXBUINHU?

3agmaiiTe opMyJ o0 3aJeKHIiCTE 00’emy Boau V y pesepByapi
Big vacy t O KOKHOTO i3 IIUX ABOX IPOIECiB.

V,1A 4
50 1 V,n
401 40+
30 30T
20 20T
10 10+
0 0] 12 4 6 8 10
t,XB

Maux. 27
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(Poagm =
A\iHiMHI piBHSIHHSA
TA IX CUCTEMMU

Y uboMy po3aini Bu:

npuragaeTe OCHOBHi BMacTUBOCTI PiBHAHb 3 OAHIEKD 3MiH-
HOH;
D o3HaioMmUTECSA 3 MIHINHUMUN PIBHSHHAMU 3 OAHICIO Ta ABOMA
3MiHHUMU, CUCTEMAMU ABOX NiHINHMX PIBHSHb 3 4BOMA 3MiHHUMU;
D HaBuuTeCA PO3B’A3YBATU MiHINHI PIBHAHHS 3 OAHIEI 3MIHHOID
Ta PIBHSIHHSA, SIKi 0O HUX 3BOOSATLCS; CUCTEMU NiHIMHUX PiBHAHB
3 ABOMA 3MiHHUMU; TEKCTOBI 3a4aui 3a JONOMOrOK PiBHSAHL Ta
ix cuctem; byaysatu rpadiky MiHIMHMX PiBHAHBb 3 ABOMA 3MiH-
HUMMW.

2 2 3ATAJIBHI BIIOMOCTI ITIPO PIBHAHHS
[ ]

Vipomos:x 0araTb0x CTOJIITHL aJjredpa pos3BMBaJach SAK HayKa
Ipo PiBHAHHA.

ﬂ , PiénAHHAM HA3UBAIOTH PIBHICTH, 1[0 MiCTUTH 3MiHHY.
6)

OcHOBHi BifjoMOCTi PO PiBHAHHSA BU BiKe 3HAETE 3 MOIEPEeIHiX
kJyaciB. Haramgaemo, 1110 Bupas, 3anmcaHuil B PiBHAHHI JiBOpyY
BiJl 3HaKa PiBHOCTi, Ha3UBAIOTh JLi6010 YACMUHOI PI6HAHHS, & BU-
pas, 3aIuCcaHUU IPaBOPYY, — NPABOI0 YACMUHOIO PIBHAHHA. SIKIITO
B piBHAHHSA 4Xx — 6 = x 3aMicTh 3MiHHOI X MiJCTABUTHU UMCJO 2, TO
OJIePsKMMO IIPABUJBHY UYMCJOBY PiBHICTL 4 * 2 — 6 = 2, OCKiJIbKH
YKCJIOBi 3HAUEHHA 000X YaCTUH PiBHAHHS CTaHYTh MisK cOO0I0 piB-
HUMU. ¥ TaKOMY pPasi mpo 4ymcjo 2 KayKyTh, 1[0 BOHO 3A0080IbHAE
PiBHAHHS, TOOTO € TIOTO KOpeHeM.

. Yucno, siKe 3a0OBONBHAC PIBHAHHSA, HA3UBAIOTh KOPEHeEM
A~ abo po3é’a3xom pi6HAHHA.

PiBHAHHSA MOXXYTH MaTHU Pi3HY KiJbKicTh KopeHiB. Hanmpukiasn,
piBHAHHA 4x — 6 = X Mae JuIlle OAUH KOPiHb — uncyo 2. PiBHaHHSA
x(x — 6) = 0 mae nBa KopeHi — umcaa 0 i 6. Byab-ake 3HaueHHA
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3MiHHOI X 3aJ0BOJIbHATHME piBHaAHHA x + 0,1 = 0,1 + x, Tomy
OyIb-AKe YUCJO € MOT0 PO3B’I3KOM, OTKe, Ile PiBHAHHA Mae 0e31iu
KOpeHiB. AJle He iCHye »KOOHOI'O 3HAaUeHHs 3MiHHOI X, siKe 0 Iepe-
TBOPIOBAJIO PiBHAHHA X + 1 = X y IpaBUJIbHY YUCJIOBY PiBHIiCTB,
OCK1JIbKHY TPU KOXKHOMY 3HAUeHHI 3MiHHOI X 3HAUEHH:A JIiBOl yac-
TUHU PiBHAHHA Oyae Ha 1 mepeBUINyBaTH 3HAUEHHS IIPABOI HOTO
yacTuau. ToMy piBHSHHSA X + 1 = X He Mae KOpeHiB.

. Posé’aszamu piénanHA — O3HAYAE 3HANTH BCi HOTO KOopeHi
afo moBecTH, IO KOPEHIB HeMae€.

Posrinsimemo piBHAHEHA x+1=5 1 8x =12. KoxxHe 3 HuUX Mae
enmHUN KopiHb — umcyio 4. I1i piBHAHHS € piBHOCUNbHUMU.

. /IBa piBHAHHA Ha3HUBAIOTh PiGHOCUNLHUMU, HAKI0 BOHH
MaloTh OfHi i Ti camMi KopeHi. PiBHOCMIEHUMHI BBa’KalOTh
i Taki piBHSHHS, AKi KOpeHIiB He MalOTh.

IIpuxaan 1. 3’scyBaTu, 41 € PiBHOCUJILHUMU PiBHAHHA:

)18 -—x=111 21 :x=38; 2)x+3=x1i2-x=5-x;

Hx+3=41i 5x=10.

PosB a3auusa 1) Kopeuem piBuauua 18 — x = 11 € ywuc-
a0 7. Kopeuem piBHsauHa 21 : x = 3 Takok € uuciao 7. Tomy piB-
HaHHa 18 — x =11 i 21 : x = 3 — piBHOCUJIBHI.

2) O6unBa piBHAHHA X +2=Xx i 2—x =5 — x He MalwOTh Kope-
HiB, TOMY € PiBHOCUJIbHUMU.

3) Kopenewm piBHaHHA X + 3 = 4 € uncJyo 1, a KopeHeM PiBHAHHS
5x =10 — uncyo 2. Tomy piBHsAHHI X +3 =4 i 5x = 10 He € piBHO-
CUJIbHUMU.

ITig yac pos3B’sa3yBaHHA PiBHSAHDL BHKOPHCTOBYIOTH 8/1ACMUBOC-
mi, sIKi mepeTBOPIOIOTh PiBHAHHS HA PiBHOCUJIbHI IM piBHAHHSI:

. 1) axugo 6 6y0dv-axili wacmuni pi6HARHA posKkpumu 0Yyoic-
Ku a60 36ecmu nodi6ni 0odanku, mo 00epiuUmMo pPieHAH-
HA, pi6HOCUNbHE DAHOMY;

2) axuwo 6 pienanni nepenecmu dodanox 3 oOHi€EL Lacmu-
HU 6 Opy2y, 3MIHUEWU 1i020 3HAK HA RPOMULEHCHUI, MO
00eprcumo piBHAHHA, PIBHOCUNbLHE JAHOMY;
3) axwo o6ud6i wacMunu piéHAHH NOMHOHCUINU A6O TO-
dinumu Ha o0He 1Ll me came 6i0MiHHe 610 HYAA LUCLO, MO
0deprcumo piBHAHHA, PiGHOCUNbHE DaHOMY.

IIpuxmaan 2. 3’sacyBaTu, Ui € PiBHOCUJILHUMU PiBHAHHSA:
1) 2(x —1)=5x i 2x -2 =5x;
2)3a+2=5a-a—-7138a+2=4a-T,
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3)bx=2x+9 i 5x—-2x =9;

4)0,5b=1,5b-3,51i b=3b—"1.

Posp s3auuasg 1) Pisuaguua 2(x — 1) =5x i 2x—-2=5x¢
PiBHOCUJILHUMHY, OCKIJILKU APYTe PiBHAHHSA OJEPKYEMO 3 IIEPIIIOTO
PO3KPUTTAM IY:KOK y HOT0 JiBifi yacTuHi.

2) PiBusauua 3a + 2=5a—a — 7 i 3a + 2 =4a — 7 — piBHO-
CUJIbHi, OCKiJIbKU APYTe PiBHAHHSA OAEPIKYEMO 3 IEPIIOro 3BelleH-
HAM HOAIOHUX MOJAHKIB y HOro mpaBiil yacTHHI.

3) PiBuauusa S5x =2x+9 i bx —2x =9 — piBHOCUIBHI, OCKiJb-
KU Apyre PiBHAHHS OJEPKYEMO 3 IIE€PIIIOr0 IePEeHEeCeHHAM JoTaHKa
3 IIPaBOl YaCTUHM PiBHSIHHSA B JIiBY i3 3MiHOIO 3HAKa IIHOTO JOJAH-
Ka Ha IPOTUJEKHUHA.

4) PiBuauna 0,50 = 1,5b — 3,56 1 b = 3b — 7 — piBHOCUJIBHI,
OCKiJIbKM Apyre PiBHAHHSA OMEePKYyEMO IIJIAXOM MHOYKEHHS Ha 2
000X YaCTHH IIEPIIOT0 PiBHAHHSI.

Y IX cT. BugaTHuin apabCcbkuii MaTemaTtuk

A we Paniye... Myxammen 6eH Myca anb-XopesMmi y CBOEMY

TpakTaTi «KiTab anb-mxebp anb-mykabana» 3i-

OpaB i cMcTemMaTn3yBaB iCHYHOMI Ha TOW Yac Me-

TOOW PO3B’A3YBaHHSA PiBHSAHb. Y3STUN 3 HA3BU L€l KHDKKN TEPMIH «arb-

oxebp» (y nepeknagi 3 apabcbkoi 03Ha4ae «BiAHOBMEHHSA») Haani novas
yXnBaTucH sk «anrebpa» i 4aB HasBy Linin HayLi.

Y Ti yacu, konu anb-Xopeami nMcaB CBill TpakTaT, Bi4’ €MHI Y1cna BBa-
XKanucst XMGHMMK, HecnpaeXHIMU. TOMY KOMW Bid’EMHE YMUCIIO MEpPEHO-
CUNN 3 OOHIET YAaCTMHM PIBHSHHA B iHLUY, 3MiHIOKOYM NOrO 3HaK, BBaXanw,
LLIO BOHO «BiAHOBMOETHCA» (CTae gogaTHUM), TOOTO 3 HECMPaBXHbOrO
NnepeTBOpPOETLCA Ha cnpaBxHe. Came Take NEepeTBOPEHHSA PiBHSHb
anb-Xope3Mi i Ha3BaB «BigHOBNEHHAMY.

BnacTtuBicTb B3aEMHOIo 3HULLEHHSA OAHAKOBUX A0AAHKIB PIBHAHHS, O
MicTunmncsa B 060X MOro YyacTuHax, anb-Xope3mi HasBaB «MNpPOTUCTaBIEH-
HAM» (apabCbkol MOBOK — «anb-Mykaban»).

Anb-Xope3ami OyB MepLuvMin y4eHuin, XTO Bifo-
KpemuB anrebpy Big apu@PMETUKM | PO3rMsHyB
il Ik oKpemy maTemMaTtuyHy Hayky. Anrebpy anb-
XopesMi B NTaTUHCLKOMY Nepeknazi BuB4anv eBpo-
nenui npotsrom XII-XVI ct. NMoganeLumnn po3BnUTok
anrebpu NoB’si3aHUn came 3 EBPONENCHKNMN BYE-
HAMK, 30Kpema 3 iTaninCbkuMKU MatemaTukamum
enoxun BigpookeHHs.

o XIX ct. anrebpa po3BmBanacs sik Hayka, Lo
BMBYaE METOON PO3B’A3yBaHHS PiBHAHb. 3rogom
BOHa 3Ha4yHO 3baraTunacs HOBMMMU 3MiCTOBUMM
NiHIAMW: CMPOLLEHHST BUpasiB, (PyHKLUii, po3B’sa3y-

Myxammed 6eH Myca

. . . . arnb-Xopesmi
BaHHA HEpIBHOCTEN TOLLO, | Tenep PiBHAHHA — Le (783 — 611. 850)

NYLLIEe ofHa 3i CKIaJoBKX YacTuH anredpu.
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y 2 Illo masuBaioTh piBHaAEHAM? P IIlo Ha3MBaIOTH KOpPeHeEM

&/ (abo poss’sizskom) piBHaaHA? D Il[o o3Hauae pPO3B’aA3aTH
piBaanaa? D ki piBHAHHA Ha3MBAIOTh PiBHOCHJIBLHUMU?
D ki BIaCTHBOCTI BUKOPUCTOBYIOTH i/ Yac pO3B’ A3yBaHHSA
piBHAHB?

O

ia 831. (Vcro) fAkuii i3 3anuciB € piBHAHHAM (BifIOBiAL 0OI'PYH-
Ty#Te):

1) 7x — 21 > 0; 2) 4x + 5;
3) Tx — 2 = 10; 4) (12 -10) - 3 =67
832. (Veno) Yu € uncso 3 KopeHeM pPiBHAHHSA:
1) 2x = 6; 2)x —T=4;
3) 2x + 3 = 8§; 4) 27 : x=9?
833. Yu € yncyio 2 po3B’sI3KOM PiBHIHHS:
Dx+7=09; 2) bx = 12;
3) x — 8 =-6; 4) x:4=27

@ 834. fIke i3 unces € KopeHeM PiBHAHHSA x? =2x+3:
1) 0; 2) —1; 3) 1; 4) 3?7

. 2
835. Yu ¢ KopeHeM piBHAHHSA X~ = 4 — 3X YMCJIO:

1) 0; 2) 1; 3) -2; 4) —42

836. losexith, 110 KOKHe i3 umces 1,3 Ta —1,3 € KopeHeM pPiBHSIH-
Ha x2 = 1,69.

837. Hu € piBHOCUJIBLHUMU PiBHAHHS:
Dx+2=51ix:3=1; 2)x-3=T71 2x =18?

838. Yu € piBHOCUJILHUMU DPiBHAHHA:
Dx-2=3 1 2x = 10; 2Dx+3=T71ix:2=37

iE 839. osenits, 1110:
1) koperneMm piBHAHHA 2(x — 3) = 2x — 6 € OyAb-AKe YHCJIO;
2) piBHAHHA y — 7 = y He Mae KOpPeHiB.

840. oBexniTp, 1110:
1) xopetneM piBHAHHA 3(2 — ¢) = 6 — 3¢ € OyAb-AKe UYICJIO;
2) piBHAHHA X = X + 8 He Mae KOPeHiB.

841. CxkiaanmiTe piBHAHHSA, IO MAae:
1) emiuHUN KOpiHb — UYmCI0o —2;
2) nBa KopeHi — umecyaa 5 i —5.
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842. 3’sacyiiTe, He PO3B’A3YIOUN PiBHAHDb, YU € BOHU PiBHOCUJILHUMMU:
D4x-2)=19 i 4x — 8 =19;
2)2x-3=3x+51i2x-3x=5+3;
3)8x—-3)=40 i x — 3 =5; 4)2%=1112x=33.

843. YcTaHOBITH, HE PO3B’A3YIOUN, YU € PiBHAHHA PiBHOCUJIbHUMU:
D8x—-1)=518x—-8=5;
2)3x+7=4x-81 3x —4x=-8-T,

3)9%(x+2)=18 i x +2=2; 4)—3%:71—336:28.
G 844. Yu mae pos3B’sI3KU PiBHAHHA:

Dx+2=2-x; 2)x+3=3+ux;

Dx+1=-1+ux; 49)0-x=0;

5)0-(x—-1)=3; 6) 5(x — 1) = 5x — 5;

7)0:x=0; 8) 2(x — 3)=2x — 7?

)
,ﬁ%ﬁ’ BAPGBM AAS MTOBTOPEHHS

ot -

@ 845. 3ualigiTes 3HAUEHHS BUpPAa3y:
1) 4a + 12b + 8a, axiio a = —13; b = 13;

2) (Bx — 2x)(bm + 4m), AKIO X = 1%; m = —1%.

iE 846. Cupocrits Bupas:
1) 64 — (8 — 3m)%; 2) a?b? — (ab + 7)%
3) 12 + 25 — (t — 5)% 4) p* — 16 — (p? + 4)%.

@ LLikaBi 30Aa4i AAS YHHIB HEA€AQHUX ﬁ

847. fIxky ocrauy npu ginenni ma 1001 mae umcsio
1-2-3-4:5-6-7-8-9-10-11-12-13 + 2000?

2 3 JITHINHE PIBHSHHS 3 OJHIEI0 3MIHHOIO
[ ]

Mu 3maemo, IK posB’sidyBaTu piBHaHHA 2x = —8; —0,01x = 17;
1 . . .
—x = 5. KoxkHe i3 ux piBHAHBb Ma€ BUIVIAL ax = b, me x — 3MiHHA,
aib — peari umcia.

, PiBHAHHA BUTIATY ax = b, e x — 3MiHHA, a i b — geaKi unc-
JIa, HA3WBAIOTh AIHIUHUM PIEHAHHAM 3 OOHIEI0 3MIHHOIO.
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Yucsna a i b HasuBawOTh Koe@iyienmamu IbOr0 PiBHAHHA.
Armo a # 0, To piBHAHHA ax = b € pi6HAHHAM nepuLozo cme-
nena 3 o0xiero aminnoro. IloginuBiiym o0MABI YaCTUHY TAKOI'O PiB-

b .
HAHHA HaA @, OJEePIKUMO X = —, TOOTO €INHNM KOPEHeM IIhOr0o PiB-

HAHHSA € YUCJIO —.
a

Agmo a =0 i b =0, To ginitine piBHsuua mae Buriaan 0x = 0.
Kopenem Takoro piBHAHHSA € OyAb-sIKe YMCJIO, OCKIJIBLKY IPU OyIb-
AKOMY BHaUeHHI X 3HAUEHHA JIiBOi i mpaBoi YacTUH PiBHAHHS €
piBHi i mopiBHiOIOTL HyI0. Tomy piBHAHEA 0x = 0 Mmae 6essiu Ko-
peHis.

Armo a=0, a b # 0, To JgiHilime PiBHAHHA MaTHMe BUIVIS
Ox = b. Ilpu mpbomMy He iCHY€E KOZHOT'O 3HAUEHHS 3MiHHOI X, siKe 0
epeTBOPIOBAJIO JIiBY i mMpaBy YacTMHUW PiBHAHHA HA OJHE U Te
caMe 4yucJio. AyKe 3HAUEHHA JIiBOI YACTUHY PiBHAHHS NPU OyIb-
AKOMY 3HAUeHHi X JHOpiBHIOBaTMMeE HYJIO, a 3HAYEHHS IPaBoOi yac-
TUHU — uyucay b, Bigminnomy Bim mHyns. Tomy piBHsaus Ox =b
npu b # 0 He Mae KOpeHiB.

CucreMaTu3yemMo AaHi IPO PO3B’SIBKU JiHIAHOrO pPiBHAHHSA
ax = by BUIIALL cXeMu:

ax=>b

Y
akmo a =0, |akmoa=01 b=0, akmo a=0,ab =0,
o % = TO X — OyAb-sIKe UHMCJIO | TO PiBHAHHSA He Mae
T a KOpeHiB

IIpurmaan 1. Po3B’a3aTtu piBHAHHSA:

1) 0,2x = 7T; 2)—§x:2§; 3) 0x = 1.

PoszB as3anHa.

1) 0,2x = T; 2) 2 _22_ 3)0x =",
x=17:0,2; ‘gx‘ 3’ pi6HAHHA He
x = 35. 9 9 Ma€ KOpPeHia.
Bigoosings: 35. x:2—:(——J; BigooBipgs:

3 3 KOpeHiB HeMae.
x = —4.
Binmosign: — 4.
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IIpomec posB’s3yBaHHA OaraThbOX PiBHSHBb € 3BEIEHHSIM ITUX

PiBHSAHb M0 JIIHIMHUX IMJAAXOM PiBHOCHUJIBHUX IIEPETBOPEHbL 3a
BJIACTUBOCTSIMU PiBHSAHD.

Ilpurnanx 2. PosB’s13aTu piBHAHHSA:

1) 3(x + 1) — 2x = 6 — 4x; 2)x+1+5—x=x+13.
2 3 6

Poss sszaHHA .

1. ITo30ynmemMocsa 3HAMEHHUKIB (AKIIO BOHU €):
1) 3(x +3)—2x =6 — 4x. 2)x+1+5—x:x+13.

2 3 6
ITomHOXMMO OOMJBI YaCTUHU PiBHAH-
Ha Ha 6 (6 — HalMeHINWHN CIiJIbLHUIA
3HaMeHHUK Apo06iB). Maemo:

6(x +1) N 6(5—-x) 6(x+13)
2 3 6
3(x+1)+2(5-x)=x+ 13.
2. Po3KkpuemMo Oy:KKU (AKIIO BOHU €):
3x +9 — 2x =6 — 4x; | 3x +3+ 10 — 2x = x + 13.
3. Ilepenecemo gomaHKM’, IO MiCTATH 3MiHHY,
y JiBYy yacTuHYy, a iHIIi — y IpaBy,
BMiHUBIIIY 3HAKU ITUX AOAAHKIB HA IIPOTHUJIEIKHI:

3x—2x +4x=6-9; | 3x - 2x —x=13 - 3 - 10.
4. 3BememMo mOAiOHI mOmaHKMU:
S5x = — 3; | O0x = 0.
5. Posp’sskeMo oTpuMaHe JIiHifiHe piBHAHHSA:
x=-3:5; X — OyIb-siKe UICJIO.
x = —0,6;
BigmosBigs: —0,6. BigmosBigb: Oyab-siKe UmMCJIO.

IIpurmaan 3. PosB’a3atu piBHAHHA 5(x + p) = 3x — Tp BigHOCHO X.

P o3 B g3 aHuH 4 PoskpuemMo AyXKKHU B JIiBili yacTuHi piB-
HAHHA: bx + 5p = 3x — Tp. Ileperecemo nogaHOK 3X y JIiBY 4acTH-
HY, a 5p — y mpaBy. Maemo: 5x — 3x = —Tp — 5p; 2x = —12p. Toxi
x=12p): 2; x = (-12 : 2)p; x = —6p.

BigoosBigs: —6p.

? fre piBHAHHA HA3WBAIOTH JIIHINHUM DIBHAHHAM 3 OJHI€I0
5/ sMiHHOIO? D Hasenite mpuKiIagu JHHIHHEEX — piBHAHD.
d V sxoMy BHIAAKy DiBHAHHA ax = b Mae eIUHMI KODiHB?
J V saxoMy BHUIAAKY KOpPeHeM DiBHAHHA ax = b € Gyab-aKe
uncno? D Y AKoMy BUIIALKY PiBHAHHS ax = b He Mae KOpeHiB?
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i_ﬂ 848. (Vcno) fIke 3 piBHAHB € JiHIAHUM:
1) 17x = 0; 2) —5x = —%; 3) x2 = Tx;
4) Ox = 1T; 5) x + 7 = x?% 6) Ox = 0?

849. (Ycro) CKinbKY KOPEHiB Mae piBHAHHA:
1) 2x = -T; 2) 0x = 5; 3) 0x = 0?

850. 3’sacyiiTe, AKe 3 JaHUX PiBHAHL Mae€ JINIIEe OOUH PO3B’I30K,
He Mae€ po3B’si3KiB, Mae 0e3Jiu po3B’a3KiB:

1) —-5x = -3; 2) 0x = 0y 3) 0,14x = 0;
4) 7 = Ox; 5) %x = -b; 6) Ox = —15.

iﬁ 851. (VYcro) PosB’stikiTh piBHAHHS:
1) 2x =-12; 2) 0,5x = —2,5; 3) —2,5x = 1,5;

4)1x=i; 5)£x=1; 6) —bx =-12.
5 10 7
852. Po3p’skiTh piBHAHHS:
1) —3x = —21; 2) —2x=z; 3)—1x=—5;
9 5
4) 50x = 5; 5) —x = 1%; 6) —0,01x = 0,17;

n2x--L, g 49x--42 9 lx-o0.
9 27 8

853. 3HaligiTh KOPiHb PiBHAHHS:

1) 2x = -8§; 2)lx=9; 3)_3x:l;
5 4
4) —10x = —5; 5) %x =0; 6) 0,1x = —0,18.

854. Busnaure, 110 Mae O0yTy 3ammcaHO IIPaBOPYY y PiBHAHHI 3a-
MiCTh HIPOIIYCKiB, AKIITO BiTOMO HOT0 KOPiHb:

1) 8x=..; 2) 9x=..; 3)%x=...;
x =-9; x = 0; x =12.
855. 3uaigiTe KOpiHb PiBHAHHS:
1) 7x +14 = 0; 2) 0,3x - 21 =0,5x — 28;
3)4x +3 =6x-13; 4)5x+(Bx-T7)=09;
5)47 =10 - (9x + 2); 6) Bx +2) — (8x + 6) = 14.
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856. Po3B’a:KiTh piBHAHHS:

1) 2x - 10 = 0; 2)1,4x-12=0,9x + 4;

3) 8x +14 = 5x +16; 4)12 - (bx +10) = -3;

5)6 - (8x+11) =-1; 6) (8x —4) — (6 —4x) = 4.
857. fAke 3 piBHAHDB piBHOCHJBbHE PiBHAHHIO 5x = 10:

) x+3=5; 2)5-x=T; Nx+2=x+1;

4) x - 7=-5; 5) x =8 —3x; 6)4x -7 =4x7?

858. Yu € piBHAHHSA PiBHOCUJIBHUMU:
D4x-x=171 3x=17; 2)5x-9=3x i 6x =21,
3)2x=-121 x+6=0; 4)12x=01i 15x=15?

859. Ilpu axomy 3HaUeHHi X 3HAUEHHSA BHUPAa3Yy:
1) 3x + 7 mopiBuioe —2;
2) 4(x + 1) mopiBHIOE 3HAUEHHIO BuUpasy Sx — 9?7
860. IIpu axomy 3HaAUYEHHi Yy:
1) sHauennsa Bupasy Sy — 13 mopiBHioE —3;
2) smauenus BupasiB 3(y — 2) i 13y — 8 piBHi Mix cob6oro?

861. Posp’aKiTh piBHAHHA:
x+1 2x -7

1) =5 2 L 3isiog HI-T-q.
3 5 3 5 4 5
862. 3HaimiTh KOPiHHb PiBHAHHSA:
x—2 3x + 2 X x x X
1 =1 2 =4 3)--—=1 4H_-+-=10.
) 4 ) 5 ) 3 4 ) 2 3
863. CruazniTe JyiHiiiHe piBHAHHA, KOPEHEM SAKOIO €:
1) uucao —2; 2) uncao —0,2.
864. Cxaanirs jginiline piBHAHHSI:
1) sKe He Mae KOpEHiB; 2) KOpeHeM SIKOT0 € OyAb-sKe YMCJIO.

865. CraaniTh JiHilfiHe piBHAHHS, KOpeHeM SAKOTo OyJio 6:
1) uncio —8; 2) OyIob-sIKe UUCJIO.

iE 866. 3HaiifiTy KOPiHb PiBHAHHSA:
1) (4x-2)+(bx—4)=9-(5-11x);
2) (7T-8x)—(9-12x) + (bx + 4) = —16;
3) 3(4x —5) -10(2x —1) = 33;
4) 9(3(x +1) — 2x) = T(x + 1).

867. Poa3B’sa:KiTh piBHAHHS:

1) (9% — 4) + (15x — 5) = 18 — (25 — 22x);
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2) (10x+6)—(9-9x)+(8-11x) = -19;
3)T(x-1)-32x+1)=-x-15;
4) 5(4(x — 1) — 8x) = 9x.
868. Po3B’sa:kiTh PiBHAHHS BiIZHOCHO X:
D 2x+a=x+a; 2)b+x=c—-x;
3) 6x +2m = x — 8m; 4) 9a + x = 3b — 2x.
Poss sszanHa4 .
4) 9a +x =3b-2x; x+2x = 3b-9a; 3x = 3(b - 3a). Ilogimumo
o0uaBi yacTuuu piBHAHHA Ha 3. Omepixumo: x = b — 3a.
Bigmosings: b-3a.

869. Pos3p’s1:KiTh PiBHAHHSA BiJHOCHO X:

D) 7x+m=2x+m; 2)a+x=2m-x;
3)3x+b=9b-x; 4) 5p + 2x = 10a — 3x.

870. Yu € piBHOCMJIBLHUMU PiBHAHHSI:
D2x-4=215x-3)+1=3x-8;
2)5x+3=81 7(x—-2)+20=4x +3;
HS5x=01i0-x=5;
4HTx+1=Tx+2 i 5(x+1)=>5x+5;
50:x=7T10-x=T,
6)3(x—2)=3x-612x+7)=2(x+1)+12?

871. IIpu aKoMy 3HAUEHHi y 3HAUEHHSA BUPA3Y:

1) 5y + 7 yrpuui 6isbire 3a 3HaUYeHHA BUPAasy Y + 5;
2) 2y — 4 va 7,4 GinbIile 3a 3HAUEHHA BUpasy 3 — Ty ?

872. Ilpu AxoMy 3HAUEHHi X 3HAUEHHSA BUPAa3Yy:

1) Tx + 8 yaBiui OisbIille 3a 3HAUYEHHSA BUPA3y X + 7;
2) 5x — 8 ma 17,2 meHITe BiJ 3HaUeHHA BUpPasy X + 27

873. Cxkaanits piBHAHHSA, AKe OyJsio 0 PiBHOCUJIBHUM PiBHAHHIO
72x — 8) = 5(7Tx — 8) — 15x.

874. IIpu aKomMy 3HAUEHHi @ PiBHAHHS:
1) 2ax = 16 mae KOpiHb, IO JOPiBHIOE 4;

. . 4
2) 3x = @ Mae KOpiHb, IO JOPiBHIOE ?;
3) 5(a + 1)x = 40 mae KOpiHb, 1110 HOpiBHIOE —1 ?

875. Ilpu axomy 3HaueHHi b KOopeHeM PiBHSIHHS:
1) 3bx = -24 € umcao —4;
2) (2b - 5)x = 45 € umciao 3?
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876. Po3B’s1:xiTh pPiBHAHHS:
1) 4x +7=3(x—2)+ x;
2)2x+5=2(x-4)+13;
3) 2x(1 -3x) +5x(3—x) =17x — 11x%;
4) (7x3 +2x% —4x - 5) — (6x3 -x%+ 2x) = 3x? - (6x — x3).

877. 3uaigiTh KOpiHb PiBHAHHS:
D3(x—-2)+4x =T(x-1)+1;
2) 2(x +1) +4x = 6(x + 3);
3) 3x(2+ x) —4 (1 - x%) = Tx? + 6x;
4) (x? + 4x — 8) — (Tx — 2x2 — 5) = 3x% — (3x + 3).

878. Po3p’a:KiTh piBHAHHA:

1)3x—1+6x+3:10; 2)836—3_3x+1=2;
2 11 7 10
3)i+2_x:7_x_l; 4)1+2x_3x+2:5x+4.
10 5 15 6 2 3 6
879. 3malimiTh KOPiHb PIBHAHHSI:
1)2x+1+x+7:5; 2)5x—6_x—5:1;
3 2 12 8
3)£+2_x:5_x_i; 4)3x+1_2+x:x—8.
3 9 6 18 5 2 10

T;! 880. Posp’siskiTh piBHAHHA:
2x—3_1—x+5x+1 _9x+3

1) H
5 4 20 10
2
2)x2_5x+3_w=§.
6 3

881. Po3B’st:kiTh PiBHAHHS:
3x-5 2-x 2x+5 b5x-6
1) - + = ;
4 3 12 4
4x* -28x+9 T
4 10°
882. IIpu sxomy 3HaueHHi b PiBHAHHA MAalOTh OMHAKOBI KOpeHi:
)4x-3=51 3x+b=17; 2)x+b=91i2x-b=x?

2)x2—7x+4—

883. Po3p’s1:kiTh piBHAHHS:
1) 2(x| - 3) = |«[; 2)2x+1| =7.
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884. Po3B’s1:kiTh PiBHAHHS:
D 4(j|-3)=x
2) [2x-17| = 3.

.
’

885. 3uatifiTe yci 1isi 3HaueHHSA m, IPU AKUX KOPiHb PiBHAHHA
mx =4 € IiJIUM YKCJIOM.

886. 3uaiimiTe yci mini 3HavueHHA b, IpU AKUX KOPiHb PiBHAHHSA
bx = —6 € HaTypaJIbHUM UHCJIOM.

)
,ﬁ% BAPQBU AAS MOBTOPEHHS

ot -

1ﬂ 887. TersaHKa Ha KaHiKyJax pos3B’ssajia X 3ajad 3 MaTeMaTH-
Ku, a ii oguokJacHuK Irop — Ha 18 3amau Oinbiie. Bupasits uepes
X KijgpKicTb 3amau, aki poss’sasas Irop.

iE 888. IlomaiiTe Bupas y BUIVIAAI MHOI'OUJIEHA:
1) (Tx -1)? — 2x - 1)(8x - 1);
2) 2x - 3)(2x + 3) — (4x — B)(x +1);
3) 8x(2x — 5) — (4x + 3)%;
4) (4x —T)(4x +7) - (2x - 5)(2x + b5).

889. 3maitniTe mymi Gyskmii: 1) y = 86 — x%; 2)y = %xz - 3x.

r 890. IToo % dix O 2x + 3, akmo x < -1,
; . llo #ite rpadik QyHKIIl: y =
Al yayiire rp yrenits y =1 e x> 1.

@ LLikaBi 3aAa4i AAS Y4HIB HEA@AQHUX ﬁ

891. Bigowmo, mo x + y = 13. Ilpu axux HaTypaJbHUX 3HAUYEHHAX
x i y Bupas xy HabyBae HANOiJIBIIIOr0 3HAUEHHA?

2 PO3B’SI3YBAHHA 3ATAY 3A TOTIOMOTOFO
* JITHIHUX PIBHSHb. PIBHAHHS
K MATEMATHUYHA MOJIEJb 3ATAYI

Mu Bixe posradmany IPUKJIAI (PYHKI[IOHAJIBHUX 3aJIeKHOC-
Tell Mi)K BeJIMUMHAMU SIK MaTeMaTUYHI Moesi peaJbHUX IIPOIe-
ciB. Temep posrisgHeMO TEKCTOBI 3ajaui, MaTeMaTUUYHUMU MOMAEJIA-
MU AKUX € JIIHiNiHI piBHAHHA Ta PiBHAHHA, SIKi 3BOAATHCA 10
JiHIAHUX.
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Posp’sazyBaru 3aauy 3a JOIIOMOT'0OIO PiBHAHHSA CJiJ y TaKii mo-
CJI1JTOBHOCTI:

1) nosnauumu 3mMiHHOW0 00HY 3 HeBL0OMUX BEeNULUH;

2) inwi Hesidomi eAUdUHU (AKWO B0HU €) 8UpPA3UMU Huepe3
66e0eny 3MiHHY;

3) 3a ymosow 3adari 6cmaHo8UMU cNiBBIOHOULEHHA MidH He8i0o-
MUMU Mma 8i00MUMU SHAYEHHAMU BCJULUH i CKAACMU PDi6HAHHA,

4) posg’szamu odepicarne PiBHAHHSI;

5) npoananisyeamu po36'a3Ku pi6HAHHA i 3HaAUmMU Hesidomy 6e-
JUYURY, @ 3@ nompeou i 3HAUEHHS IHWUX HeBi00MUX 6eJUYUH;

6) 3anucamu 8i0nogidv 0o 3adaui.

Posrnauemo nekinbka 3amady Ta pO3B’AKEMO iX 3a JOIOMOIOIO
JiHifiHOTO PiBHAHHA.

3amaua 1. Ha cBill meHb HapOIKeHHSA CECTPUUKU-OIUBHIOUKU
Haransa i1 Onena orpumanu pasom 127 sitanbaux SMS-moBigom-
JeHb, puuyomy Harama orpumana Ha 13 moBimomjeHb Oisblie,
Hixk Ousena. Ilo ckinbku SMS-moBigoMJIeHbL HA CBili JeHL HApPO-
IKEeHHS OTPUMAJIa KOXKHA i3 CeCTPUUOK?

P o338 a3amnua Hexait OmeHa oTpumasia X IIOBiTOMJIEHb,
Tomi Haransa — (x +13). A obunsi pasom — (x + x + 13) moBigom-
JIeHb, III0 3a YMOBOIO HOpiBHIOE 127.

Maewmo piBHAHHSA: X + X + 13 = 127. 3Bigru x = 57.

Or:xe, OiseHa orpumaja 57 MOBiZOMJIEHD,

57 +13 =70 (moBix.) — orpumasia Harans.

Bigmoosings: 70 moBimomiienb; 57 moBigoMJIeHb.

Samaua 2. MakcuMaJbHO MOMKJIMBA CyMa KPEIUTy OOUMCJIIIO-

eThcs OaHKOM 3a (hOpPMYJIOO:
S = c. n,
3

me S — cyma kpeauty, C — cepefHbOMicAYHA 3apIljaTa IIO3UYAIb-
HukKa. [[Jig KpeguTy TepMiHOM OAWH PiK BBasKaioTb, m0 1 =9,
TepMiHOM aBa poku — n = 21, Trepminom Tpu poxu — n = 33. Ko
Mae OyTu HaliMeHIIa cepeJHbOMICSAYHA 3apIljaTa IO3WYaJbHUKA,
06 6aHK HazaB oMy kpexut y cymi 30 000 rpH Ha:

1) 1 pik; 2) 2 poxu; 3) 3 poxu?

Po3B a3amnmusa 3aymosoio S=30 000 rpa. Hexait maii-
MeHIIIa cepeIHbOMICAYHA 3apIljiaTa Mo3NYaJIbHUKA JOPiBHIOE X T'DH.

1) Maewmo piBusuuaa: 30 000 = g -9; sBigKm x =10 000.

OTr:xe, cepeIHbOMICAYHA 3apIljiaTa IMO3UYAJbHIKA Mae OyTHU He
memnoio 3a 10 000 rpH.

2) Maemo piBaaausa: 30 000 = g -21; 3Bigxu x ~ 4285,7.
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OrKe, cepeqHbOMiCAUYHA 3apILiaTa Mae OyTH He MEHIIIOI0 3a
4286 rpH.

3) Maemo pisuanusa: 30 000 = g -33; sBigKu; x ~ 2727,3.

OT:Ke, AKIIO IIO3UYAJNBLHUK XOUe OTPUMATH KpPEeIuT Ha TpU
POKM, TO HOro cepelHbOMicsAYHA 3apiljaaTa Mae OyTH He MEHIIIOIO
3a 2728 rpH.

Bigmosipgs: 1) 10 000 rpn; 2) 4286 rpH; 3) 2728 rpH.

3amaua 3. 3 micta A 1o micrta B, BiacTanp Mixk axumu 310 K,
BuixaJia BanTa:xiBka. Uepes 30 xB micusa mporo 3 micta B go Mic-
Ta A BUiXaB JETKOBUK, IIBUAKICTh AKoro Ha 20 KM/roj 6isbIiia 3a
IIBUAKICTh, BaHTa'KiBKU. BaHTa)KiBKa 1 JIETKOBUK 3ycCTpijaucs
yepes 2 Tof IIicJis BUI3AY JerKOBUKA. SHANUTH MIBUAKICTH KOMKHOIL
i3 IIUX aBTiBOK.

+ 20
X KM/TO[ § (x ) KM/TOJ
Al I ﬁ r | B
\ J
Y
310 kM

P o338 a3auH 4. Hexall mBuaKicTh BAHTAXKIBKY — X KM/TOI.
VYMoBYy 3aaui 3pydYHO MOJATU Y BUTJISAMI TaOIMILi:

U, KM/TOx t, TOx, S, KM
BauTaxkiBka x 2,5 2,5x
310 xm
JIerkoBUK x + 20 2 2(x + 20)

OcCKiJIbKY aBTiBKMW BUiXaJu B IMIPOTUJIEKHUX HANPAMKAX i 3y-
cTpinucs, To pasom BoHU npoixasau 310 Kwm.

Maewmo piBHAHHSA: 2,5x + 2(x + 20) = 310.

Poss’saxxemo #ioro: 2,5x + 2x + 40 = 310;

4,5 = 270;

x = 60 (kM/TOI) — MIBUAKICTH BaHTAXKiBKU;
60 + 20 = 80 (km/Tox) — IMIBUAKICTH JIETKOBUKA.
Bigmosipgs: 60 km/rox; 80 km/rom.

SKoi mOoCHimOBHOCTI CJii JOTPUMYBaTHCS, PO3B’SA3YIOUN

./ Bajauy 3a JOIOMOIOI0 PiBHAHHA?
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{a 892. (Ycno) Ogue uucyao Ha 20 Ginbine 3a apyre. MeHie 3 HUX
mo3HaveHo uepes x. BupasiTh uepes x Oijbllie i3 11ux ymces.

893. (Ycro) Onue nomaTHe yncsao y 5 pasiB Oisbire 3a gpyre. Menrre
3 HUX MO3HAYEeHO uepeld X. BupasiTh yepes x OijbIme i3 1ux ymces.

894. Ha opwiii Ka1yMO0i pocTe X KYIIiB TPOSHI, a Ha APYyriii — yaBi-
yi Gisbire. BupasiTh yepes X KiJbKiCcTb KYIIiB TPOSAHI, IO POCTeE
Ha IPyTiit KIymoOi.

895. (VcrHo) Bigcraus, 1110 JOPiBHIOE X KM, BEJIOCUIEINCT LOJIAE 3a
5 rog. BupagiTe uepes x MIBUAKICTL HOT0 PyXY.

896. (Ycno) Tlepite umcyio TO3HAYMIM Yepe3 X, a ApPyre CKJamae
YeTBEPTUHY Bij mepiroro. BupasiTs apyre umcio uepes X.

897. Ilepie umciio KopiBHIOE X, a Apyre ckaazae 70 % Bim meprro-
ro. Bupasits uepes x apyre 4dmcJo.

898. (Vcro) Cyma moB:kmH nABOX BiapiskiB mopiBHioe 10 cm. [ToB:KmHA
OHOTO 3 HUX X CM. BupasiTh uepes x DOBKUHY APYTOro Bimpiska.

899. (Vcno) Baacma mBuaKicTh uoBHa mAopiBHIOE 18 wKM/rof,
a MBUAKICTH Teuil — x KM/roa. BupasiTs yepes X IIBUIKICTH YOB-
Ha 3a Tediero i mpoTu Teuii.

@ 900. 3aragaau uwmcio. AKImMo Big HHOro BigHsaTu 7 i omep:ka-
HUU pesdysbrarT nogisuty Ha 9, To marumemo 12. fIke uwmciio 3a-
ragau?

901. 3maiigiTh 4MCI0, MOJOBWHA AKOT'O PA30M 3 HOT'O TPETUHOIO
nopiBuioe 40.

902. ¥V gBox 1mucTepHax pasoM 58 T MaJbHOIO, IPUUYOMY B IIEPIIii
Ha 4 T MeHIlle, Hi»K y Apyriii. CKiJIbKY TOHH HaJIbHOTO B KOKHIil
ucTepHi?

903. B aBTOmapKy BaHTaKiBOK y 6 pasiB OiybIlle, Hi’K JIETKOBUKiB.
CKiJIbKU JIETKOBUKIB B aBTOIIAPKY, SIKIIO iX pasoM 3 BaHTa)KiBKa-
Mu Hajgiuyerbesa 917

904. Onme 3 IBOX AOJATHUX YMCEJ YTPUUi OijbIlie 3a Apyre. 3Haii-
OiTh Ii uMcJia, SKINO iX pisHUILA JOopiBHIOE 28.

905. Babyci pazom 3 mamon 99 pokiB. CKiIbKH POKiB KOKHIiN 3
HUX, SKIINO 0a0ycs crapia 3a MmaMy Ha 25 pokis?

906. Cyma mBox umcesn 360, a ix BimHoileHHs mopiBHiIOE 5 : 7.
3HaUOITE i umcia.
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907. Pisuunga aBox umcesa 42, a ix BigHoileHHs mopiBHioe 7 : 4.
3HalgiTe i uncsa.

908. Ilepumerp TpukyTHUKa AopiBHIoe 20 mm. IIBi itoro cTopoHU!
piBHi Mixk coboio i KosKHA 3 HUX Ha 1 AM OijbIa 3a TpeTio. 3HAN-
IiTHh CTOPOHU TPUKYTHUKA.

909. 3a aBa gui 6y10 npomano 384 Kr OaHaHIB, IPUUYOMY APYIOro

IHA TIpomaan g Big Toro, mio mpogaJsu mepiroro. CkijabKu Kijo-

rpamMiB OaHAHIB IIpoJaJIN B IIEPIINN JeHb i CKiIbKU — Y APYTHUiA?

. o .
910. TypucTtu 3a apyruii geHb IIOI0JIAIN g Binx Tieil BimcrTaHi, AKY

nopoJiaau nepmroro nguA. CKiJIbKM KioMeTpiB IOJOJIAIN TYPUCTH
MEePIIOro AHS i CKiJIbKU APYroro, sIKIO 3a IEPIINi JeHb 0yJ0 II0-
IoJIaHO Ha 3 KM OijbIlle, HixK 3a Apyruii?

911. Babycsa Jsinuia BapeHWKHW MPOTATOM [ABOX TOAWH. 3a APYTY
TOAWHY BOHA Buuinuia Ha 5 % OijbIlle BApeHUKIiB, HisK 3a mepIry.
CKinbKM BapeHWKiB BUTOTOBUJA 0abycs 3a MepIiy TOAUHY i CKijb-
KU 3a APYTY, AKIIO 3a APYTYy TOAUHY BOHA BUJINNJA Ha 3 BapeHU-
Ku Oijibllie, HidK 3a mepIiry?

912. 3a mpaabHYy MaInHy Ta ii migK/aoueHHA 3amaaTuiau 5880 rpH.
Bapricts migxaouenHs cTraHOBUTH 5 % Bij BapTOCTi MAaIIKMHN.
CKiJBKY KOIITYE IpaJjbHA MaIInHa?

913. 3a 2 rog MOTOIIMKJIICT JoJIae TaKy caMy BiJcTaHb, IIIO i BeJIO-
cunenuct 3a 5 rox. [IIBuaKicTs MoTOmUKIIicTa Ha 27 KM/TOI 0iJb-
I1a 3a IMBUIKICTH BeJOCUIIEAUWCTA. SHAUMITH IIBUAKICTh KOMKHOTO
3 HUX.

914. Amuk 3 ameJbCMHAME HA 3 KI' BAXKUMH, HidK SIIUK 3 JUMOHA-
mu. SIKa Maca KOXKHOTO 3 HUX, AKIIO Maca YOTUPHOX AIMUKIB 3 amesb-
CUHAMHU TaKa caMa, K Maca II'SITU SIIUKIB 3 JUMOHAMMN?

915. 3 micra g0 cesia TypuCT iImoB 3i MBUAKiCTIO 4 KM/TOJ, a II0-
BepTaBcA Hasajn 3i mBuAKicTio 3 KM/rox. Ha Bech miisax BiH BuU-
TpatuB 7 roa. 3HAUAITH BifcTaHb Big MicTa mo cea.

916. ITepumeTp MPAMOKYTHUKA MOPiBHIOE 36 cM, MPpUUOMY OIHA 3
tioro cropin Ha 4 cm Oinbina 3a iHmry. 3HAHAITh CTOPOHU IIPSIMO-
KYTHUKA Ta HOro IIJIOIIY.

917. Ilix yac giTHiIX KaHiKysa Cepriit mpounTaB yaBiui GijbIe OIO-
Bimausb, Hik Kocta. Ilpore mporsarom BepecHs KocTs BeTur mpoun-
Tatu e 24 OmoBimaHHsA, IIiCJS YOTO BUABUJIOCS, IO XJIOIII IIPO-
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YUTAJN OJHAKOBY KiJbKicTh omoBimaub. CKiJIBbKM OIIOBiJaHB IIPO-
YUTaB KOYKEH i3 XJIOIIIiB [0 MOYaTKYy HAaBUYAJBHOTO POKY?

918. ¥ Mapifiku O0yso Brpudui 6iybirie rpormeii, Hisk B Omi. ITicaa
Toro sk Mapilika BuTparuaa 18 rpu, rpoimeil y giBuaT cTaJjo II0-
piBHY. CKiJIBKU T'pollleil MaJjia KOJKHa 3 AiBUaT CIIOUaTKy?

iE 919. Mepe:xka KOHIUTEPCHKUX A0 PIYHUILI CBOTO BiAKPUTTS Ha-
pyBaJia BigBimyBauam HAOOPH COJIOIOIIIB TOPIOBUX Mapok «loGpe»,
«Comnopxo» Ta «Cmauno». HampukiHIli CBATKYBaHHSA 3’sICYBaJIOCH,
1o HabopiB «Cosomko» OyJsio momapoBauo Ha 12 Gisbliie, HidK HaOO-
piB «IloOpe», a HAbopiB «CMmauno» — Ha 31 Oisnbirre, HisK «CoJIOTKO».
ITo ckinbxu HAOOPIB KOMKHOI MapKu OyJIO IIOZAPOBAHO, SIKII[O Bil-
BigyBauiB O0ys0 430 i KOJKeH 3 HUX OTPHUMAaB II0 OAHOMY Habopy?

920. OgHa cTopoHa TPUKYTHUKA Ha 9 cM MeHINa 3a APYyry i BABiui
MeHIIa 3a TPeT. S3HAUAITh CTOPOHU TPUKYTHUKA, AKIIO HOTro IIe-
pumeTtp mopisuioe 105 cwm.

921. Yu mokHa po3KJaacTu 68 0aHOK KOHCEPBiB y TPHU SAIUKU TaK,
o6 y apyromy OyJjo BaBiui Oijbllle 0aHOK, HidK y HepIiaomy,
a B TpeThOMY — Ha 3 0AHKH MeHIIe, Hi)K y mepiiomy?

922. Y moxkHa 90 KHMIKOK PO3MICTHUTHU HA TPHOX IOJUISAX TaK,
o6 Ha Tperiit Oyso Ha 3 KHWKKU Oijbllle, HijK Ha APYyriH, i Ha
5 KHMIKOK MeHIIe, HiK Ha IepIriii?

923. BaTpKoBi 3apas — 38 pokis, a itoro cunosi — 10. Yepes cKinb-
KM POKiB 0aTbKO Oyae yTpuui crapiiuii 3a cuHa?

924. Ha oxguill ginaHii KyniiB arpycy BTpudi 6ijable, HisK HaA IpYy-
rifi. Ko 3 mepimnoi SiJISHKY mepecaguTu 12 KyIliB Ha APYry, TO
KYIIiB arpycy Ha o0ox OiJlsdHKax craHe mopiBHy. IIo CKilbKU Ky-
IIiB arpycy pocTe Ha KOKHi# mimanIii?

925. ¥V mBox Kopiycax ITaHCioHATy IIpOKMBajia OJHAKOBA KiJb-
KicTh BiAIOUMBaJBHUKIB. ¥ 3B’A3KY 3 IIPOBEIEHHAM PEMOHTY OYJIO
BUpIiIIeHO IepecesuTu 24 BiAIOUMBAJILHUKU 3 MHEPIIOT0 KOPHYCY
IO OPYTOro, IIiCJs Yoro KiJIbKIiCTh BiATIOUMBAJIBLHUKIB y HEPIIIOMY
KopIryci craJsia B 4 pasu MEHIIIOI0, HidK y Apyromy. Ilo cKinbKu Bim-
MOUYMBAJILHUKIB IIPOKUBAJIO B KOKHOMY KOPIIYCi O IIOYATKY pe-
MOHTHUX POOiT?

926. ¥V gBox Mmimkax IyKpy OyJso mopiBuy. Ilicasa Toro sk 3 mep-
IIOro MilllKa IIepecumnajm 8 KI J0 APYroro, y HbOMY CTaJO BABiui
MeHIIle MYKPY, HiK y apyromy. Ilo CKiJbKHM KijlorpamiB IYKpPY
OyJIO B KOKHOMY MIIIIKY CIIOUATKY?
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927. Ha 44 rpusHi 0y0 npugbaHo 25 30IIUTIB y KIITHHKY 1 JiHi-
Ky. Bapricts somura B JgiHi#iKy — 1 rpH 70 KoOIl., a B KJIITUHKY —
1 rpu 80 kom. ITo cKiTbKM 30MINTIB KOKHOTO BUAY IIpuabaaIn?

928. [Insa KomiroBaHHA Bijleo3amuncy CBsATa OCTAHHLOTO JA3BOHUKA
npunbaau 12 jasepHUX OWCKIB ABOX BHUMAIB: IO 5,5 I'pH Ta MO
6,25 rpH 3a OomMHMUIIO, ychoro Ha cymy 69,75 rpu. Ilo cKinbKm
OUCKIiB KOMKHOT'O BUIY OyJI0 IPuLoaHo?

929. Cmaposunna epeuvka 3adaua. Y Iliparopa sanuraiu:
«CKiMbKM yUHIiB HaBUYAEThCA Yy TBOi# 1mKoiai?». Ha 1o BiH Bigmo-
BiB: «IlosloBMHA BCiX MOIX yUYHIiB BUBUA€ MaTeMaTUKYy, UBEPTb —
MYBUKY, CbOMa YaCTUHA MOBYUTH, i, OKPIM TOTO, € IIle TPU *KiHKN».
Ckinpku yuHiB HaBuaJjoca B 1mkoJi ITiparopa?

930. Maca 6igoHa 3 MOJIOKOM CTAHOBUTH 25 KI i IIfe IOJIOBUHY
ioro macu. fIka maca 6imoHa 3 MOJIOKOM?

— 1 . 2 . ..
‘ L 931. 1 BiJl OMHOTO UmMCcJIa HOPiBHIOE § Bim mpyroro. 3HaNgiTH

i umesaa, SKINO iX cyma mopiBHIoe 66.

932. 60 % Bim ommoro umciaa mopiBHiolOTL 45 % Bim mpyroro.
SHAUIITh IIi Yncsaa, AKIo iX cyMma maopiBHioe 210.

933. YoBeH BUTPATHUB HA ILJIAX 3a Teuieio 2,5 rofm, a IPOTH Tedii —
3,6 rox. Bimcranb, AKy IPOIJINB YOBEH 34 TEUi€I0, BUSABUJIACI HA
7,6 KM MeHINOIO, Hi’K BifcTaHb, AKY BiH IIPOILINB IPOTHU Tedii.
3HalAiTh BJACHY IIBUAKICTL YOBHA, SAKINO IIBUIKiCTH Teuii mo-
piBHIOE 2 KM/TO/I.

934. Karep 3a Teuieto piuku maus 1,6 rox, a mpotu Teuii — 2,5 rog.
Bigcramn, AKy momosaB Karep MPOTH Tedil, BuABuaacsa Ha 6,2 KM
0iJIBIIIOIO, Hi)K BimcTaHb, AKY IIOJ0JIAB KaTep 3a Teuic. SHaAHIITH
MIBUAKICTh Teuii, AKINO BJIaCHA IIBUAKICTH KaTepa [IOPiBHIOE
16 xMm/rog.

935. 3 nyHKTy A Mo myHKTY B 3i mBuakicTio 12 KM/Tonx BuixaB
Besiocumenuct. Yepes 3 rog 3 IyHKTY B 10 IYHKTY A BUIXaB MOTO-
muKJIicT 3i mBuaKictio 45 KM/rox. CKijabKU TogWH 10 3yCTpidi 3
MOTOIIMKJIICTOM iXaB BeJIOCUIIENICT, AKIIO BigcTaub Big A mo B
cramoBuTh 235,5 kmM? Ha akiit Bigcrani Big myuKTy A BigbOymacs
ix sycTpiu?

936. 3 KOTe)KHOTO MicTeUuKa B HAIIPAMKY 3aJIiBHUYHOI cTaHIIil 31
mBHUaKicTIO 14 KM/TOoA BUixXaB BEJIOCUNIEIVICT, a Uyepe3 2 Tof ITicasa
HBOTO 3BiATHU K, ajle B IPOTUJIEKHOMY HANPAMKY 31 IIBUIKiICTIO
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4 KM/ron BUHIIOB mimroxin. Yepes CKiJbKU MOAUH IIiCJIsI CBOT'O BU-
xonmy mimroxinm Oyme Ha BigcraHi 73 kM Bimg Besocumnegucra? Ha
AKIiA BifcTaHi BiJ KOTeM)KHOIO MicTeuka B Il 4yac BiH 3HaXO4U-
TUMETLCA?

937. OguH KaBYH HA 5 KI Jerminii 3a APYyruid i yTpudi Jiermui 3a
Tperiii. Ilepmuii i Tperiii KaByHU pasoM yABiUi BasKui 3a qpyruii.
3HaNgiTh Macy KOXKHOTO KaByHA.

938. Ilig yac migroTroBKM o oJgiMmoOiagm 3 mareMaTuKu IBaH
posB’sizaB Ha 3 3amaui menine, Hixk Okcama, i y 2 pasu MeHIe,
Hix Cepriii. IIpu npomy IBan i Cepriit pasom poss’sazanu y 2,1 pasa
Ginpime 3amau, Hixk Oxcana. Ky KiJgbKicTh 3amad pos3B’sa3aB KO-
JKeH 3 YYHiB, TOTYIOUNCH A0 OJiMIriamm?

.ﬁ% BRpGBM AAS MTOBTOPEHHS

o .-
¥ 939. OGuncuirs:
1)—31-3&; 2)—31'(—13} 3)51‘(—11];
4 13 7 11 3 2
4)—2é:1i; 5)—2i:(—3llj; 6)1:(—14).
5 15 31 2 9
940. CkinbKu BifCcOTKIB ckiamae:
1) yucyo 7 Bim umciaa 28; 2) umcio 2,7 Big umesaa 3%?
iE 941. ITosicHiTs, YoMy He MalOTh PO3B’A3KiB PiBHAHHSI:
1) 0 - x =15; 2)x +8=ux; y—-2=y+ 3;
HT7-m=2—-m; 5)0: x=13; 6) 3(x + 1) = 3x.
':! 942, 3uaiigiTh yci 3HaueHHSA @, IPU AKUX DPIBHAHHA ax = —8
Mae:
1) momaTHUH KOPiHb; 2) Bir’eMHMiT KOPiHb.

m LLikaBi 3aAa4i AAS y4HIB HEA€AQHUX ﬁ

943. Yos0BiK, APYyKUHA Ta OBOE iX IiTell MalOTh IIepelpaBUTUCST
3a JOIIOMOT'OI0 YOBHA Ha IPOTHJIEKHNN Oeper piukm. Maca 4os0Bi-
kKa — 80 kr, fioro apyskunu — 60 kr, miteit — mo 40 kr. AK im cko-
pucCTaTHCA YOBHOM, SKINO BiH BUTpuMye Macy mo 80 Kr i KoKeH y
i cim’i Bmie BecayBaTu?
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2 5 JIHIVHE PIBHIHHS 3 TBOMA 3MIHHUMHA
[ ]

VY momepenuix maparpadax MU PO3TJISAAANN PiBHAHHSA 3 OTHI€IO
sminHom0. IIpoTe B anredpi TpanasioTbCsa PiBHAHHA i 3 JeKigbKoMa
3MiHHUMH. 30KpeMa, MU PO3TJIAHEMO PiBHSHHS 3 JBOMAa 3MiHHUMU.

ITpuxnanx 1. Cyma ogHOro urcia 3 KBaapaToM APYIroro gopisHioe 17.
K110 TIeprrTe YKMCI0 TO3HAYMTH Yepes X, a ApyTe — Yepes Y, TO CIiBBiJ-
HOIIIeHHA MiXKX HIMJ MOKHA 3alicaTy y BUTJIAAL piBHOCTI x + y? = 17,
fAKa MicTuTh ABi 3MiHHI x i y. Taki piBHOCTI Ha3UBAIOTh PI6HAHHA-
mu 3 0éoma 3minHumu (abo pi6HAHHAMU 3 080MA HeBIOOMUMUL).

SIxkmo x = 1; y = 4, To piBHAHHSA x + y? = 17 HepeTBOPIOETHCA HA
TPABUJIBHY YHCJOBY PiBHICTB. ¥ TaKOMY BUOAAKY Ka'KyTh, IO ITapa
3HAUYeHb 3MIiHHUX X = 1; y = 4 € po3é’askom piBHaAHHA x + y? = 17.
Ab60 cxopoueno: mapa unces (1; 4) € po3B’sI3KOM PiBHAHHA.

. Po3é’asxom pienanna 3 deoma 3MIHHUMU HA3UBAKTh
napy 3HaueHb 3MiHHUX, SKa NePEeTBOPIOE PiBHIHHA B IIpa-
BMJIBHY YHCJIOBY PiBHICTB.

Posp’askamu piBHAHHA x + y2 = 17 € Takox mapu (—8; 5); (8; 3);
(16; —1). IIpu TaKOMY CKOPOUYEHOMY 3aMNCy PO3B’SI3KiB PiBHAHHA
Ba’KJIUBO 3HATU, 3HAUEHHA SKOI i3 ABOX 3MiHHHMX CTOITH Ha Iep-
oMy Miciti, a Kol — Ha Apyromy. SIKIMO piBHAHHA MiCTHUTh 3MiH-
Hi X i y, TO Ha HepPIIOMY MicCIli 3aINCYIOTH 3HAUEHHA 3MIiHHOI X, a
Ha IPyroMy — 3HaAUYeHHsS 3MiHHOI V.

106 smaifiTu po3B’sI30K PiBHAHHA 3 JBOMA 3MIHHHMH, MOXKHA
OifcTaBUTH B PiBHAHHSA MOBiJIbHE 3HAUEHHS OfHiel 3i sMiHHUX i,
po3B’sI3aBIIN Ofep:KaHe PiBHAHHA, 3HAWTH BiAMOBigHe iii 3HAUEH-
HA IPYyTroi 3MiHHOI.

3HalileMo B TaKwuii cmoci6 Ime KijgbKa pPO3B’sA3KiB pPiBHAHHSA
x + y? = 17. Hexait y = — 2, Tomi x + (- 2)? = 17, 3Bigku x = 13;
Hexait y = 6, Toxi x + 62 = 17, sBigku x = —19.

Maewmo 11e nBa posr’sa3ku piBHanHA: (13; —2) i (—-19; 6).

. Jinilinum pisnHanHAM 3 060Ma 3MIHHUMU Ha3UBAIOTh
PiBHSHHS BUIAsRy ax + by = ¢, ne x i y — 3minni. Yueaa
a, b i ¢ Ha3UBAIOTh KoegiyieHmamuy PiBHAHHA.

PiBuawua 3 gBomMa 3MiHHUMU, AKi MamwTh OAHI I Ti cawmi

pPO3B’A3KY, HA3UBAIOTh piéHOCUNbHUMU. PIBHAHHSA, AKi He MalOTh
POBB’A3KiB, TaKOK € PiBHOCUJILHUMH.
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. PipHaHHA 3 IBOMA 3MIHHMMM MalOTh Ti caMi 814CMUE0C-
mi, o i PiBHAHHA 3 OTHICI0 3MiIHHOIO:
1) axwo 6 pienanHi posxpumu dYyrxcku abo 36éecmu nodiGHi
dodanku, mo o0epicumo Pi6HAHHA, PIGHOCUIbHE DAHOMY;
2) axwo 6 pieHAHHI nepenecmu 00danHoK 3 00HIEL wacmu-
HU 6 IHWY, 3MIHUBUWU 11020 3HAK HA NPOMULEHHUN, MO
00epHcumMo pi6HAHHSA, PIGHOCUNLbHE 0AHOMY;
3) axuw,0 06ud6i LacmuHu Pi6HAHHA NOMHONCUMU a6O no-
dinumu Ha o0He U me came 6i0MiHHe 610 HYLA YUCLO, MO
00epicumMo Pi6HAHHSA, PIGHOCUNbHE JaHOMY.

IIpurknan 2. PosrasgsHemo piBHAHHA 7x + 3y + 2 = 5(y — 1). Le
pPiBHAHHA 3 ABOMA 3MiHHUMHU. SIKIIIO B HBOMY PO3KPUTHU OYKKH,
IOTiM IIEpPEeHeCTH AONAaHKMU, IO MICTATHL 3MiHHi, B OZHY YacCTUHY
piBHAHHA, a Ti, 1[0 iX He MicTaTh, — Yy APYTY, AaJi 3BeCTH MOAi0HI
IOMaHKM, OJePKUMO PiBHAHHA 7x — 2y = —7, AKe OyJe PiBHOCUJIB-
HUM piBHAHHIO Tx + 3y + 2 = 5(y — 1).

BukopucToByooum BJIACTUBOCTI PiBHAHL 3 ABOMA 3MiHHUMH,
MOXKHA 3HAXOAUTHU iX PO3B’SI3KHU I iHIIIUM CIOCOOO0M.

IIpurknan 3. Posrasuemo piBHAHHA 3x + 5y = 2. BuKopucroBy-
I0YM BJIACTUBOCTI DPiBHOCWJIBHOCTI DiBHAHB, 6UPA3UMO B IILOMY
piBHAHHI 00HY 3MiHHY Yepe3 iHwy. Hampukaan, sMiHHY y uepes
3MiHHY X. {15 IBOTO CIOYATKY 3X IIepeHeceMo y IpaBy YaCTHUHY
piBHAHHA: 5y = —3x + 2, moTiM O0MABI YaCTUHU MOAiAWMO Ha 5 i
omep:kumo y = —0,6x + 0,4. Ile piBHAHHSA PiBHOCHJIbHE PiBHAHHIO
3x + b5y = 2. Temep, matoun Gopmyay y = —0,6x + 0,4, moxxHaA
3HAWTU CKiJIBKY 3aBTrOJHO PO3B’A3KiB piBHAHHA 3x + by = 2. [{na
IILOT'O JOCTATHLO B3SATHU NOBLIbHE 3HAYEHHSA 3MIHHOI X i o0umciu-
T BiATIOBifHe Tiomy 3HaueHHA 3MiHHOI y. Ilapm Takmx 3HaueHb
3MiHHUX X i y 3aHeceMO B TabJIHUIIO:

x | 5| —4|-3|-2|-1|0 1 2 3 4 5
y |34/28|22|16|1]|04|-0,2/-0,8|-14| 2 |-2,6

ITapu umces, samucani y cToBmUMKax TabJUIli, € PO3B’sIZKaAMU
piBHAHHA 3x + Sy = 2. Ile piBHAHHA Mae 6e3J1iu PO3B’A3KiB.

“// HageniTs npn}cﬂaa piBEaEHA 3 gBoMa 3mimEmMHu. D Ilo
Ha3WBalOTh PO3B’SI3KOM pPiBHAHHSA 3 JBOMAa 3MiHHUMMN?
J ChopmynoiiTe 0O3HAUEHHS JiHIHOTO PiBHAHHSA 3 ABOMA
sminEuMu. 9 HapesniTe mpukiazx JinifiHOro piBHAHHA 3
nBoma aMimauMu. D Aki PiBHSHHA 3 IBOMA 3MiHHUMHU Ha-
3uBaioTh piBHOCHIbEEMHu? D SIKi BIacTMBOCTI MalTH piB-
HAHHSA 3 IBOMAa 3MiHHUMI?

(\
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{a 944. (YcHo) YKaxiTh pPiBHAHHSA, IO € PIiBHAHHAMH 3 IBOMAa
3MiHHUMMU:

1) x®+ 20y =T 2) 3x% — 2x — 7 = 0;
3) Tx — 2y =19; 4 x+y2+22=09;
5) 2x + 3x% = Ty? — 5y; 6) X+ ¥ 21,

y 2z x

945. (YcHo) Yu € niHIiHUM PiBHAHHSA 3 ABOMAa 3MiHHUMU:

1)2x -3y =", 2)2x2 -3y =T, 3) 5x + 13y = 0;
x+1

4) 3=9; 5) Ox + 5y = 20; 6) 7x + 25y2 = 3?
y—

946. YraKiTh PiBHAHHA 3 ABOMA 3MiHHUMU. SIKi 3 HUX € JiHIAHUMYA:

1) 2x — 5y =19; 2) 7x® - 5y2=9; 3) xyz = 3;
4) Tx — Oy = 14; 5) (x — 2)(y + 3) = 1T; 6)1%x+1%y:2$?

947. (YVcuo) Yu € mapa unces Pos3B’si3KOM piBHAHHA X — y = O:
1) (55 5); 2) (=35 3); 3) (05 0)?

948. Yu € napa unces x = 5; y = 2 po3B’A3KOM DPiBHAHHA X + Yy = 77
3HalIiTh 11le TPU PO3B’SI3KU IIHOTO PiBHAHHA.

949. fdAxi 3 map uwmcen (10; 1), (1; 10), (7; 2), (7; —2), (9; 0) e
pO3B’ABKaMM PiBHAHHA X — Y = 97

950. Axi 3 map umcen (2; 1), (2; —1), (0; 5), (1; 3), (-1; 5) €
pO3B’A3KaMM PiBHAHHA 2X + y = 57

@ 951. Po3p’si3koM AKUX PiBHAHB € mapa uucena (—1; 3):

1) 2x — 17y = 53; 2) 3x2 + y? = 12;
3) (x — 3)(y + 2) = —-20; 4) Ox + 4y = -12;
5) Ox + Oy = 0; 6) x2+1=y%2-17?

952. Po3B’s13KOM AKUX PiBHAHB € mapa umcea x = 2; y = —1:
1)3x +y=>5; 2) x2 + y? =3; 3) 2x + Oy = 4;
4) x(y + 3) = 14; 5)0x +0y =", 6)%x+y=0?

953. 3HaligiTe Tpu OyAb-AKUX PO3B’A3KU PiBHAHHA:
) x+y=-3; 2)x — 2y = 5.

954. 3HaiigiTe Tpu OyAb-AKUX PO3B’SI3KU PiBHIHHSI:
Dx—-y=2; 2)x +3y=0.
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955. Craanires gimifine piBHAHHSA 3 JBOMAa 3MiHHMMM, PO3B’I3KOM
SAKOrO0 € Imapa umcesa x = 3; y = —2.

956. Craanith JgiHifiHe piBHAHHSA 3 JBOMAa 3MiHHMMM, PO3B’I3KOM
AKoro € mapa uwucesa (—2; 0).

957. Bupasirts 3 piBHAHHA 5x + y = 7 3MiHHY Yy yepe3 3MiHHY X.
958. Bupasirs 3 piBHAHHA x — 3y = 9 3MiHHY X Yepe3 3MiHHY .

iE 959. 3 xninmifinoro piBHAHHA 3x — 2y = 12 BupasiTs:
1) smiHHY Yy uepes3 3MiHHY X;
2) 3MiHHY X uepe3 3MiHHY Y.

960. Bupasusmiu 3 piBHAHHA 3MiHHY Yy Uepes 3MiHHY X, 3HAUIITh
IBa OyIb-AKUX PO3B’A3KMU PiBHAHHSI:

D x+y=29; 2)bx+y=",

3) 3x — 2y = 15; 4) 6y — x = 5.

961. BupasuBiiu B piBHAHHI 3MiHHY y uepe3 3MiHHY X a00 3MiHHY
X yepes 3MiHHY Yy, BHAUIITh TPU OyAb-IKUX PO3B’A3KU PiBHAHHA:

1) x — 2y = -8; 2) Tx —y=09;
3) 3x + 2y = 6; 4) 5x — Ty = 12.
962. Ilapa uucen (—5; p) € po3B’ABKOM piBHAHHA 2x — y = —13.

3HaugiTe p.

963. ITapa umcen (n; —1) € poss’a3KoM piBHAHHA 3x + Sy = 4.
3HaIITE n.

964. 3uaigites m, axkmo napa uucesa (—1; —3) € po3B’A3KOM PiBHSIH-
Hs:
D)8x+9y=m; 2)mx— 2y =-9.

965. TIpu axomy 3HaueHHi d mapa uuces (2; —1) € po3B’siI3KOM piB-
HAHHA:

) Tx—5y=d; 2)3x+dy=8?

966. 3ualigiTh ABa JeAKUX PO3B’A3KU PiBHAHHS
2(x —y) = 3(x + y) + 4.

967. Cepen posB’saskiB piBHaHHA x + 3y = 20 s3HaAAITH mapy piB-
HUX Mix co0oro uuceJ.

968. 3uaiimiTe p, AKIIO:
1) napa (p; p) € posB’saskoM piBHAHHA 4x — 9y = —10;
2) mapa (p; —p) € posB’a3KoM piBHAHHA 17x + 12y = 105.
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' 1.2 969. naiiniTs yci napu HaTypaJIbHUX YUCE, K1 € PO3B’A3KaMU
PiBHAHHA:

1) 2x +y=-T, 2) 3x + 2y = 5;
3) x + Ty = 15; 4) xy ="1.

)
,ﬁ%ﬁ’ BApGBM AAS TOBTOPEHHS

o .-
) 2x +1 )
'E 970. dyuxkiio 3agano GOpPMYJOI0 Y = S -6 3amoBHITE y 30-
x p—

mIuTi TabJaMITI0, OOUMCANBIIY BiAMOBiAHI 3HAUeHHA QYHKILII:

i -3 -2 -1 0 1 2 3 4
Y

iE 971. CupocTiTh Bupas i 3HalAiTh HOT0 3HAUEHHS:

1) (x — 10)2 — x(x + 80), axmpo x = —0,83;

2) (bm + 3)2 — (bm — 3)?, axmo m = —%.
G 972. Bigomo, mo a + b = -1, ab = —6. 3HaigiTL 3HAUEHHS
BUpasiB:

1) a2b + ba?; 2) a? + b?; 3) (a — b)? 4) a® + b3,

@ LLikaBi 3aAa4i AAS Y4HIB HEA€AQUUMX ﬁ

973. Ilamo mBa Tpuiiu@pOBUX UHUCJIA, CyMa SKHUX OiauTbcd Ha 37.
i yncoa sanucanu B pAOOK ofHe 3a ofHUM. [loBeniTh, 1110 omepsxa-
He B TaKUIi CIIoci0 1ecTuindpoBe YMCIO TaKOXK AiJIuThbesa Ha 37.

2 I'PA®IK JITHINTHOTO PIBHAHHA 3 TBOMA
° 3MIHHAMH

Koxxuy mapy uuces, 110 € po3B’A3KOM PiBHAHHS 3 JBOMAa 3MiH-
HUMHU X i y, MOJKHA TIO3HAYUTU TOUKOIO Ha KOOPAWHATHIN IJIOIU-
Hi, abcucoo AKOi € 3HAUEHHA X, a OPAMHATOIO — 3HAUEHHA Y. Yci
TaKi TOYKU YTBODPIOIOTD 2PAPiK PiBHAHHA 3 080MA 3MIHHUMU.

. I'pagixom pienanna 3 déoma 3IMIHHUMU X i Y HA3UBAIOTH
irypy, mo cKIagaeThbcsd 3 yCiX TOYOK KOOPAMHATHOL ILJIO-
INMHH, KOOOPIMHATH IKHX € PO3B’I3KaMH I[hOT0 PiBHAHHI.
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3’sacyemo, AK BuUIVIALae rpadik JiHiHOrO PiBHAHHS 3 ABOMA
3MiHHUMH.

IIpurnan 1. IlobyxyBatu rpadik JiHIHHOTO PIBHAHHS 3 JBOMA
3mMiHHUMU 5x + 2y = 8.

Po3pB a3 amuu g Bupasumo smMiHHY y uepes 3MiHHY X:
2y = —5x + 8; omke, y = —2,5x + 4.

Dopmyna y = —2,5x + 4 sagae sgiHidiHy QyHKIi0, rpadikom
AKoi € mpama. as mobymoBu rpadika ckJjaagemMo TaOJIUIIO 3HA-
YeHb X 1 Yy IJif IBOX HMOTO TOYOK:

x 0 4
4 —6

TI'padirk dysrmoii y = —2,5x + 4 300pakeHO Ha MaJIOHKY 28.
Ockinbku piBHAHHA 5x + 2y = 8 Ta y = —2,5x + 4 € piBHOCUJIBHUMU,
TO TOOyZoBaHa MpPAMa € TaKOK i rpadikom piBHAHHA Sx + 2y = 8.

IIpurnan 2. IlobyxyBatu rpadik JiHIHHOTO PIBHAHHA 3 JBOMA
sminaumu Ox + 3y = —6.

Po3B sa3aHuuda. PiBuaaua Ox + 3y = —6 piBHOCUIBHE PiB-
HauHO y = —2. Ile ninifina pyHKIisg, rpadikoM AKOI € mpsaMa, o
napaJiesibHa oci x i mpoxonuTh yepesd Touky (0; — 2) (mana. 29). I1a
nmpaMa € TakoX i rpadirkom piBasHda Ox + 3y = —6.

YA YA

1__
T O I1 Ll
Ox+3y=-6
=2
Mag. 29
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3a [OIIOMOIo0 AHAJIOTIUHMX MipKyBaHb MOJKHA IIOKa3aTH, IO
rpadgikoM OyIbL-AKOrO JiHiHOrO pPiBHAHHSA 3 IBOMa 3MiHHUMU
ax + by =c, ge b # 0, € mpama.

Posrismemo Bumamok, xKoau b = 0.

IIpurmnan 3. Ilo6yayBaru rpadik piBaanua 2x + Oy = 8.

Po3B a3 auxu a Po3p’sA3KoM HAaHOTO PiBHAHHA € KOXKHA
napa uuces Burnazny (4; y), ne y — OyAb-AKe UYKCJIO, HAIIPUKJIAT
“; -2), (4; 0), 4; 3), (4; 7,5). 'padirk piBHAHHA CKJIAJLAETHCA 3 YCiX
TOUYOK, abCIIuCK AKUX IOPiBHIOIOTH 4, a OpAUHATU — OyIb-AKi Unc-
jga. Taki TOUKK YTBOPIOIOTH IIPAMY, KA IPOXOAUTH UepPe3 TOUKY
(4; 0) napanenbHo oci y (mai. 30).

. I'pagixom pienanna ax + by = ¢, y axomy xo4a 6 odun
3 Koegiyienmis a ab6o b eidminnul 6i0 HYnA, € npaAMA.

Ilpurnan 4. Ha mamionky 31 3o0paskeHo rpadik piBHAHHSA
Ox + 1,7y = 5,1, Tob6To y = 3, a Ha MaTOHKY 32 — rpadik piBHAH-

HA éx + Oy = -1, 10610 X = — 3.

. 1) IIJo6 no6ydysamu zpadix pienanna y = m, docmam-
Hb0 nosnawumu Ha oci y mouky (0; m) ma nposecmu ue-
pe3 Hel npamy napanenbHo oci Xx.

2) IIlo6 nobydysamu 2padix pi6HAHHA X = N, JOCIMAMHBLO
nosnawumu Ha oci x mouky (n; 0) ma npoeecmu uepes
Hel npamy napanieibrHo oci y.

Posrnsuemo Bumasok, Koau B JiHiTHOMY piBHAHHI ax + by = ¢
obuaBa Koe(itienTn a i b TOPiBHIOIOTH HYJIIO.

IIpuxmaan 5. Hexait a = 0, b = 0, ¢ # 0. Toxgi maemo piBHAHHS
Ox + Oy = ¢, manpukaanx Ox + Oy = 2. Ile piBHAHHA He Mae
pO3B’sA3KiB, OTiKe, fioro rpadik He MiCTUTH KOAHOI TOUKHU, a TOMY
He icHye.

yA °|T> yA T yA
S 3 y=3 8
+
8
[\
11 1+ 1+
| Il » Il Il > Il |
of 1 4| x 0| 1 x -3 o 1«
Maz. 30 Max. 31 Max. 32
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ITpurnanx 6. Hexait a = 0, b = 0, ¢ = 0. Toxi maemo piBHAHHA
Ox + Oy = 0. Bynp-aka mapa yuces € po3B’A3KOM IIbOT'O PiBHAHHA,
a 7ioro rpagikoM — yci TOUKU KOOPAMHATHOI MJIOIIUHU.

; g IITo masuBarTh rpadgikomM piBHAHHA 3 ABOMAa 3MiHHUMU X
O

i y? D fIka dirypa e rpadikom piBmamHS ax + by = c,
y AKOMYy Xoua 0 oauH 3 Koe(imieHTiB a abo b BimmMiHHMIA
Big myna? D Sk mobyaysatu rpadik piBHAHEHA Yy = m,
Ie m — 4yuciio; rpadik piBHAHHA X = n, Ae N — YUCJI0?

ia 974. (Yerno) Yu HanexxkuTh rpadiky piBHAHHA X + y = 8 ToukKa:
1 (7 1); 2) (55 —3); 3) (25 7); 4) (8; 0)?

975. dAxi 3 Touok A(5; 0), B(1; 4), C(4; —1), D(0; 5), E(3; 2) mase-
sKaTh rpadiky piBHAHHA X — Yy = 5?
@ 976. Yu npoxonuth rpadik piBHAHHA Tx + by = 25 uepes TOUKY:
1) (75 —4); 2) (55 —2); 3) (-1,4; 7); 4) (35; —44)?
977. I'padiky AKUX PiBHAHL IPOXOAATH uepe3 TOuKy P(—2; 3):
1) 7x + 9y = 15; 2) 17y — 4x = 59; 3) O0x + b5y = 15;
4)%x+%y=—1; 5) Ox + Oy = 5; 6) 1,7x + 1,2y = 0,2?
978. Nosenirts, 110 rpadiku piBHAHE 5x — 8y = —66; Ox + 3y = 21
Ta Ty — 4x = 57 npoxoxaTs uepe3 Tourky M(-2; 7).
979. HasBiTh ABi mOBinMbHI TOUKM, AKi HasmekaTh rpadiky piBHSIH-
Ha 2x — 5y = 20.

980. 3maiimitTe nBI TOYKM, AKi Hajexarh Trpadiky piBHAHHA
3x + 2y = 12, i aBi TOUuKM, AKi oMy He HaAJIEXKATh.

981. Ilo6ynyiiTe rpadik piBHAHHS:
Dx—-y=25; 2) 0,5x + y = 3;
3) x + 3y = 0; 4) 0,2x — 0,4y = 2.
982. TlobynyiiTe rpad)ik piBHAHHA:
1) x +y=6; 2)y — 2x =0;
3) x — 0,5y = 4; 4) 2x + 3y = 5.
983. 3anuriites axke-HeOyab JiHiliHe PIBHAHHSA 3 ABOMA 3MiHHUMU,
rpadik AKOro mpoxoauTsh uepesd Toury P(1; —3).

iE 984. Ha rpadiky piBHAHHA 2x + 3y = 7 BUOpaHO TOUYKY 3 ab-
ciucon —4. 3HAWAITh OpAUHATY i€l TOUKM.
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985. Ha rpagiry piBHAHHA dx — Ty = 16 B3ATO TOUKY 3 OpAUHA-
Toro —2. AAKoro € abcruca 1iei Touknu?

986. IloOynyitTe rpadik piBHAHHA:

1) Ox + 2,5y = 12,5; 2) x + Oy = —14;
3) 1,9x = 5,T; 4) 3y = - 7,5.

987. IlobynyiiTe rpadik piBHAHH:
1) 83x + Oy = —12; 2) Ox — 1,2y = 3,6;
3) 1,8y = 7,2; 4) 4x = 6.

988. (Vcno) 3amuriiTh piBHAHHA, rpadikm AKUX 300paskeHO Ha
MaJifoHKax 33—36.

989. IIpu sxomy 3HaueHHi m rpadik piBHAHHS:

1) 5x + Ty = m TPOXOAWTH Uepes MOUYATOK KOOPJMHAT;
2) mx + 2y = 14 npoxoauTh yepes TOUKY (2; —3);
3) 3x — 4y = m + 2 npoxoauTh yepesd TOUYKyY (—1; 5)?

990. He BukoHyIouUu I00yI0BU, 3HAWIITH KOOPAMHATH TOUYOK IIepe-
TUHY rpadikiB piBHAHb 3 0CAMU KOOPAMHAT:

1) x + Ty = —21; 2) bx — 3y = 15.

991. He Bukouyoouu mo0yI0BU, 3HAUIITH KOOPAMHATH TOUOK IIepe-
TuHY rpad)ikiB piBHAHB 3 OCAMU KOOPAMHAT:

1) 3x + y = 18; 2) —Tx — 2y = 28.
992. IloOynyiiTe rpadik piBHAHHA:
x y 1
1 2(x +y)— 3y =1; 2) ——==—.
) 2(x +y) — 3y ) 2 3" 6
993. IlobynyiiTe rpadik piBHAHH:
1) 5(x — y) — 4x + ) = —T; 2)§+%=1.
yA yA yA yA
11 1t
T T
i nl 11 1
ol 1 }x 0 i x=
Mau. 33 Maun. 34 Mau. 35 Mau. 36
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W 994. He Bukonyoun noby10BU, BUSHAUTE, Y AKUX KOODJUHAT-
HUX KyTaX PO3TaIlloBYeThbCs rpadik pPiBHAHHS:

1)2x—6y=0; 2)3x+y=0; 3)1,9x=190; 4)-8y="720.

995. TloGymyiiTe B omHili cucTeMi KoopAauHAT rpadiku piBHAHb
2x + 3y =61i4x + 6y = 8. Hu neperunaroThca 11i rpadikm?

x—3+y+4_ 7

996. IloOynyiiTe rpadik piBHAHHA

3 15

LY

R
& BnpaBu AAS MOBTOPEHHS
]

co . 1

m 997. Ilpamy npomopiifiHicTh 3aJaHO (QOPMYJIOH Y = ——X.

SHANWIITE: 4

1) sHauenHsa y, Ao x = —8; 0; 12; 20;
2) sHaueHHda X, AKIIO Yy = —2; 3; 10.

E 998. IlomaiiTe y BUIVIAAI MHOTOUYJIEHA:

1) 64a%2 — 8a — 1)2 + 14a;  2) m2 + 4n% — (m + 2n)2 — 12mn;
3) 2m(m — 5) — (m - 5)%  4) (x — 3)(x + 5) — (x + 12

——

‘ 2 999. ABTOMOOGLIB i aBTOOYC OAHOUACHO BUIXaJIW HA3YCTPIU OAMH
ogHOMY 3 MYyHKTiB A i B, Bimcraus Mixk axumu 240 kM. IIIBuaKicTs
aBTOMOOiIsA Ha 20 KM/Tox OijIbIlla 3a IIBUAKICTE aBTOOyCa. SHANIITE
MIBUIKICTL aBTOOyCa i MIBUAKICTL aBTOMOOLISA, SIKIIIO BOHUM 3YCTPi-
JucsA 4yepes 2 ToJ Iicjid BUISAY, IIPU IILOMY aBTOMOOiJbL 3pOoOMB Ha
[LJIAXY OiBrOAUHHY 3YINHKY.

@ LLikaBi 3aAa4i AAS y4HIB HEA€AQUUMX ﬁ

1000. ToBexniTe, 110 AJA OyAb-IKOr0 3HAUEHHS X 3HAUEHHS BUPa3y
x8 — x° + x2 — x + 1 € UHCIOM FOJATHUM.
2 CHUCTEMA JBOX JIHIVTHUX PIBHSIHb
° 3 IBOMA 3MIHHUMH TA I PO3B’I30K.
PO3B’SI3YBAHH{A CUCTEM JITHIMHUX
PIBHAHDBb 3 IBOMA SMIHHUMH I'PA®IYHO

Ilpuxnan 1. Habip ¢ap6b i Habip meH3/JiB pasoM KOIITYIOTh
96 rpH, npuuomy Habip ¢papbd Ha 16 rpH mHopo:kuuii 3a Habip ImeH3-
aiB. CkinbKku KoIITye Habip ¢apb i ckinbku — Habip mensaiB?

P o338 a3amwuHa. Il sagauy Mo)kHa po3B’A3aTu apudpMeTny-
HUM criocoboM (1o aissx) abo 3a JOMOMOTOI0 DPiBHSAHHSA 3 OJHIE€I0
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3MiHHOI0. A 11e ii MOKHa po3B’A3aTU 34 JOIIOMOI'OI0 JiHiAHUX piB-
HSHDb 3 IBOMAa 3MiHHUMU.

Hexait Habip dapb komrye x rpH, a Habip meHsJIiB — y I'pH. 3a
YMOBOIO pa3oM BOHU KOIITYIOTh 96 I'pH, OT:Ke, MAEMO PiBHIHHS:
x +y=96.

Ockinpku HaOip (papbd moposxunii 3a Habip meHsaiB Ha 16 rpH,
TO MAa€EMO IIle OfHe PiBHAHHA: X — Yy = 16.

Opep:kayiu [Ba PiBHAHHSA 3 JBOMAa 3MiHHUMU, AKi € MaTeMaTHnyd-
HOI0 Momesiato 3anadi. IIlo6 posr’sa3aTu 3amauy, Tpeba 3HAlTH TaKi
3HAUEHHA 3MIiHHUX X i Yy, AKi 6 OAHOYACHO IIePETBOPIOBAJIU Yy IIpa-
BUJBHY PIiBHICTL KOKHE 3 OJepPKaHMX PiBHAHL, TOOTO 3HANTH
CIiJIBHUI PO3B’SI30K I[UX PiBHAHD.

SAKmo € KijgbKa piBHAHDL, OJd SKUX Tpeba 3HAWUTH CHiJIbHUHI
PO3B’A30K PiBHAHB, TO KaKyTb, IO IIi PiBHAHHS YTBOPIOIOTH CUC-
memy Pi6HAHb. S3aANNCYIOTH CUCTEMY PiBHAHB 3a JoromMoroio (iryp-
Hol ny:xku. CKIazeHy 3a YMOBOIO JaHOI 3a7avui cucmemy RiHilHUX
Pi6HAHb 3 060Ma 3MIHHUMU 3ATIVCYIOTH TaK:

x+y =96,
x—y=16.

ITapa sHauenb 3mMiHHUX X = 56, y = 40 € PO3B’AZKOM KOYKHOT'O 3 PiB-
HAHB cucTemu. Taky mapy urices Ha3MBAIOTh PO36’A3KOM cUuCmeMU.

. Posé’asxom cucmemu pienans 3 06oma 3mMiHHUMU HA3UBA-
I0Th Tapy 3HaYeHb 3MIiHHHUX, AKA € PO3B’A3KOM KOKHOTO
3 piBHAHB cucremu. Po3s’asamu cucmemy piénand 03HAYAE
3HAWTH BCi 11 po3B’A3KM a60 TOBeCcTH, M0 PO3B’I3KIB HEMAE.

A posB’sisyBaHHSA CHUCTEMU JIiHIHHUX PiBHAHB 3 ABOMAa 3MiH-
HUMU MOKHA BUKOpPUCTOBYBaTW rpad)ikm piBHaAHB. Takwuii crocid
pO3B’A3yBaHHA CHCTEM DiBHAHbL HA3WBAIOTH 2paA@iiHUM.

IIpuxnan 2. Po3B’s3aTu cucTemMy piB-
HSHb:

x+y=>5,
3x -2y =0.

Po3B a3amnmusda [lodbynyemo B ogHin
KOOPAWHATHIN mJjoImuHi rpadiku 000X
piBHaAHL (MaJy. 37). KoopamHatu KOKHOIL
TOUKHU IIPAMOI, AKa € rpadgikoM piBHAHHSI
X + y = b, 3aJ0BOJIBHAIOTE Il PiBHAHHA.
Amnasoriueo KOOpAWHATH KOMKHOI TOUKH
Maur. 37 npamol 3x — 2y = 0 3aJ0BOJIBHAIOTH IIe
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piBHaHHA. KoopanHaT TOUKM NEPeTUHY NPAMHUX 3a0BOJBHAIOTH
AK Iepile, Tak i Apyre pPiBHAHHSA, TOOTO € PO3B’A3KOM KOKHOTO 3
pPiBHSHB, OT)Ke, i PO3B’I3KOM QaHOI cucTeMu PiBHAHL. OCKiJIbKU
rpadiku mepermHalOThCA Jiuiie B Touri (2; 3), TO cucremMa Mae
enmHUN Po3B’A30K X = 2; y = 3. IlepeBipKoio (HifcTaHOBKOIO B
KOJKHe 3 PiBHSAHD CHUCTEMH) IIepecBiguyeMocs, Io 3HaleHa mapa
Yuces AifiCHO € PO3B’A3KOM maHoi cuctemu. 1leii po3B’A30K MOKHA
s3amucaru e Tak: (2; 3), e Ha IepPIIoOMY MicIli — 3HAUeHHS 3MiH-
HOI X, a Ha APpYyroMy — 3HauUeHHdA 3MIiHHOI Y.

BigomosBings: (2; 3).

3ayBakumo, 1110 rpadiunmii crocid 3asBmuaii mae 3Mory 3Ha-
XOOUTHU PO3B’A3KHU JIMIIE HaOJMKeHo. AJie, IiACTaBUBIIN 3HAUEH-
HA X = 21y =3 B KOXKHe 3 DiBHAHB JaHOI CUCTEMH, IIEPEKOHYEMO-
cd, IO I Tapa 4YuceJa € IX PO3B’sIBKOM, OT:Ke, mmapa (2; 3)
BUSIBUJIACA TOUHUM PO3B’I3KOM.

Posriismemo cuctemMu ABOX JiHIMHWX PiBHAHBL 3 ABOMA 3MiHHU-
MU, Y KOJKHOMY 3 AKX Xoua 0 ouH 3 Koe(dillieHTiB mpu 3SMiHHUX
x i y BigminHu#i Bix myna. I'padikamm 060X piBHAHB cUCTEMU €
npami. Ao 1mi TpaMi mepeTuHAOTLCA, TO CUCTEMA Ma€ €IUHUMN
PO3B’IB0K; AKINO MPAMi He IepeTWHAThCA (TapaJjesbHi), TO cu-
cTeMa He Ma€ PO3B’sI3KiB; AKIO IpsaMi 36iraroThbCs, TO CHCTEMA
Mae 0es3Jiu po3B’sI3KiB.

Omxe, mob poss’azamu cucmemy Pi6HAHb 2PAPIUHO, NOLIITBHO
IDOTPUMYBATHUCSA TaKOl IIOCJiJOBHOCTI miii:

1) nobydysamu epagiku pienaHb cucmemu 6 00Hill Koopdunam-
Hill NJIOWLUHI;

2) 3naiimu xoop0uHamu moukKu nepemuny zpaikie abo enes-
HUumucs, w0 2pa@iKu pi6HiHb He NepemuHarmscsa (€ napaesbHu-
Mu) abo 30izaromuvcs;

3) AKW,0 KOOpOUHAMU MOYKU NePemuny € Yiaumu YUciamu, mo
BUKOHAMU NepesipKy; AKUWL0 Hi, MO0 PO36’A30K cuCmemMu 6USHAYU-
mu HabAUMCeHO;

4) 3anucamu po38’a30k y 6i0nosidv.

3x + 2y =6,

IIpurnan 3. Po3B’sa3aTu cucteMy PiBHSIHB:
6x +4y = 24.

Po3B sa3auH 4 I cnoci6. Ilodbynyemo rpadiku piBHAHD
B OOHiN KoopauHaTHili miomnimHi (Mana. 38). I'padiku piBHAHB €
napaJjeJbHUMU IPAMUMU, OTKE, HEe MAaIOTh CHiJIbHOI TOUKU, TOMY
cucTeMa pO3B’SI3KiB He Mae.

OcKiJIbKY MaJIIOHOK He Jae HeoOXimgHOI TOUHOCTi, IepecBimum-
TUCS, 10 CHCTEMA He Ma€ PO3B’A3KiB, MOKHA U iHIIIUM CIIOCOOOM.
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YA

Maux. 38 Maxa. 39

2-i1 cnoci6. IloginuBiny oO0UIB1 YACTHHYI APYIoro PiBHAHHA Ha 2,
MaTHUMEMO:

3x + 2y = 6,
3x +2y =12.

OueBuAHO, IO He IiCHYe TaKWX 3HAYEeHb B3MIiHHUX X 1 Y,
I AKUX OM OJZHOUYAacCHO BWKOHYBaJuWcA pPiBHOCTI 3x + 2y = 6
i 3x + 2y = 12. OT:ke, cucTeMa pPiBHAHBL PO3B’SIBKiB He Mae€.

BigmoBigsb: HeMae po3B’aA3KiB.
IIpuxaan 4. Poss’a3aTu cucreMy PiBHAHD:

2x —y =4,
6x — 3y =12.

Pos3B a3aHnHa Iicnocibo. Ilobynyemo rpadiku piBHSIHb B
OfHil KoopauHATHIN montuHi (Maj. 39). I'padgiku piBHAHB 30iratoTh-
cd, TOMY JlaHa cucreMa Mae 6esJriu po3B’a3KiB. Byab-aka mapa uwuce,
sAKa 3aJI0BOJIbHSIE IIepllle PiBHSAHHSA, 3a/J0BOJIBHSAE TAKOXK i Jpyre.
IITo6 sammcaTu BiATIOBiLE 10 cuCcTEMY, BUPA3UMO Y Yepes X 3 IEPIIIOro
piBHAHHA: Y = 2x — 4. Takxum yrHOM, OyIb-AKAa Iapa YKCEJ BUIVIALY
(x; 2x — 4), 1e x — IOBLJIbHE YMCJIO, € PO3B’I3KOM JTAHOI CUCTEMMU.

2-it cnoci6. IlomginuBIiiiu oOMIBI YaCTUHU APYroro piBHAHHA Ha 3,

MaTHUMEMO:
2x —y =4,
2x —y =4.

OueBUIHO, III0 MAEMO IBA OTHAKOBUX PiBHSIHHS, OT:Ke, 1 rpadi-
Ku ix 36iratorbed. ITorim mipKyemo Tak camo, K y I-My cnocooi.
BigmosBigas: (x; 2x — 4), ne X — IOBiJIbHE YMCJIO.
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KuTarncbki maTtemMaTtuky BMinv po3B’a3yBaTtu
W CUCTEMU TIHINHWX PiBHSAHb [ABi TUCAYI POKiB
— ——— TOMy. BOHM BMHaWLWLNKM 3aranbHUA METOL po3-
B’sI3yBaHHs1 TAKUX CUCTEM, NPUYOMY He TiNnbKu

3 ABOMA, a i 3 BinbLUO KiMbKICTHO PIBHSHb i 3MIHHUX.

A paBHboOrpeLbkmn matematuk [iodaHT (6n. Il cT. 4o H.e.) po3B’sA3yBaB
i AesKi CMCTEMN HEMIHIVHMX PIBHAHb 3 ABOMA 3MiHHUMN.

)

/“ IITo HaswBalOTh PO3B’SABKOM CHCTEMHU DPIiBHAHL 3 JBOMA
5/ smiEEEME? J Illo o3HAauae PO3B’A3ATH CHCTEMY PiBHAHL?
J CkinbKku po3B’A3KiB MOMKe MaTH CHCTeMa ABOX JIiHiMH-
HIUX piBHAHD 3 ABOoMa 3MiHHMMH? D SIK po3B’aA3aTH cuCTe-
My ABOX JiHIHHUX PiBHAHBL 3 JBOMAa 3MiHHUMHU TrpadiuHo?

1a 1001. (YcrHo) fIka 3 maHUX CHUCTEM € CHUCTEMOIO JABOX JIIHINHUX
PiBHAHB 3 ABOMAa 3MiHHUMU’:

X
Xxty=5  (2x+3y=-T7, (5x—y=19 =5,
1){ Y 2{x v 3{x Y

’ 4 -
Sx—0y =13 May=-6 MY

2 _m,
Xy =T x-y=-17?

x+y="1,
1002. (YcHo) Yum € poO3B’A3KOM CHCTEeMHU PiBHAHD { Y 1

X — =
mapa 4mceJ: Y

1)3;4); 2)@4; 3); 3) (6; 1)?

1003. fIlxka 3 maHWX map YMCeJ € PO3B’A3KOM CHUCTEMU

{x +y=5,
1) (5; 05  2)(2; 3); 3) (3; 2)?

x-y=1

1004. (Vcno) CrinbKu po3B’sIBKiB Mae cucrteMa, rpadiku piBHAHB
sAKO0I 300parkeHo Ha maoHKY 40?7 Ha masmionky 41?

y‘/ yA

14
0, _ !

. > N
/ N1 x INCE:

Ry

Maia. 40 Maui. 41
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'E 1005. (VYcrno) Yu € napa uucern (—2; 1) po3B’sI3BKOM CUCTEMU:

n {x+2y:0, {5x+7y:—3, {2x25—9y,
3x - Ty =-13; 9x —11y = 29; Ty —12x = 317
1006. fdxa 3 map (3; —4), (7; 2), (4; —3) € Po3B’AIZBKOM CHUCTEMU:
2x -3y =17, 2x-Ty =0,
{5x+2y =14; {3x+5y =317

1007. CkaagmiTs cucTemMy JiHIHHUX PiBHAHBL 3 ABOMA 3MiHHUMU,
pos3B’sa3KoM AKoi € mapa umces: 1) (1; —3); 2) (4; 5).

1008. 3HaiigiTh KOOPAMHATA TOUYKU HEPETUHY MPAMUX, 300pasKe-
HUX Ha MAJIOHKY 42. 3anuIliTh BiAOOBiAHYy cucTeMy piBHAHD. Ile-
peBipTe pO3B’SI30K, HifCTaBUBIIK KOOPAWHATU 3HAWIEHOI TOUKU B
KOJKHE 3 PiBHAHD.

1009. Po3p’sa:xkiTh cucTeMy piBHSHBb rpadivHo:

Yy =—x, y = 2x,
1){y=4+x; 2){y:3+x;

x+y=2 4 2x -y =1,

x+2y—— x—y=4.

1010. Po3B’stkiTh cucTeMy piBHAHB rpad)iuHo:

x, =-2x,
2) {y

y
y=4-x;
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1011. TTapa (2; -5 , i 2x 40y =5,
iE .ITIapa (2; —5) € pO3B’A3KOM CHCTeMU PiBHAHD ax -6y = 13,

3HaumiTe a i b.

1012. Bmaiigits a i b, axmo mapa (10; —2) € po3B’I3KOM CHUCTEMU
) ax -5y =17,
PIBHAHRD 3x +by =9.

1013. Posp’sKiTh cucTeMy piBHSHB rpadiuHo:

1 2x +3y =13, 2x +Ty =12,
) 3x -y =3; 3x -2y =-T.
1014. Po3B’a:xkiTh cucTeMy piBHSAHBb rpadiuno:
1 2x -3y =-10 2x + by = 4,
) 6x —y =2 Tx -2y = 25.
1015. 3’acyiiTe, uu Mae cucTeMa PO3B’SIBKU i CKiJIbKU:
2x -y =5, 0,5x -y =4,
1) v 2 Y
3x+y="1; —x + 2y = -8;
3 x+by="1, x+2y =0,
) y =-0,2x; 2x +y = 0.

1016. Yu mae cucreMa po3B’SA3KHU i CKiIbKU:

x+y="1, x -2y =25, x =2y,
1) 2) 3)

3x -y =0; 2x -4y =7, 1,5x -3y =0?
2x+y =-3,

x + 5y =4.
IlepesipTe, uu; € omep:kaHuil PO3B’A30K TOUHUM. U € PO3B’AZKOM

1017. PosB’axiTh rpadiuyHo cucTeMy PiBHAHB {

. 1 2
IaHOl CHUCTEeMU Iapa YuceJt —25; 15 ?
x+3y="1,
3x -y =4.
IlepesipTe, uu; € omep:kaHUil PO3B’A30K TOUHUM. U € PO3B’AZKOM
nmamoi cucremu mapa uucea (1,9; 1,7)?

1018. Posp’sa:xkiTh rpadiuHo cucTeMy PiBHAHB {

G 1019. He BuroHyioum 100YIOBH, [OOBENiTh, IO CHCTEMAa
x—-Ty =38,

_4x + 28y = -31 He Mae PO3B’A3KiB.

PiBHAHB {
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1020. He Buxonyiouu mobOymoBU, AOBEAiTh, IO CHCTeMa DiBHAHB
2x +5y =18, . .

{—336 - 7,5y = -27 Mae 0esJiy pO3B’sA3KiB.

3x+y=>5,

-9x -3y = -15.

CkinbKM BChOro po3B’si3KiB BoHA Mae? Po3B’saKiTh ii.

1021. 3HaiifiTh AKi-HeOyIb PO3B’SI3KU CUCTEMU {

1022. Po3B’ss:kiTh cucTeMy PiBHAHbD:
3x -2y =5, 9 x + 3y =4,
—6x + 4y = -10; 3x+9y =12.

1023. [lo piBusauus x + 3y = 5 no6epiTh Apyre piBHAHHS TaK, 11100
oliep)KaHa cHUCTeMa PiBHAHBL MaJia:

1) juIre OgMH PO3B’SI30K; 2) OesJriu po3B’sA3KiB.

1024. o piBHAHHA 2x — Yy = 7 100epiTh Apyre PiBHAHHA TaK, 1100
olep:KaHa CUCTeMAa PiBHAHD He MaJia PO3B’SI3KiB.

.ﬁ% BApQBM AAS TOBTOPEHHS

ot -

W 1025. sIxi 5 Towor A(4; —2); B(0; 0); C(-1; —5); D(1; 2) Hae-
JKaTh rpad)iky IPAMOI IIPOHOPIiiiHOCTI:

1)y:_%x; 2) y = 5x?

iE 1026. CopocritTh Bupas:
1) Tm(m — 3) — 3(m — 2)(m + 2);
2) (1 - 2x)2x + 1) — (8x — 1)%;
3) (2x + 3y)* — (x + 3y)2x — y);
4) (4a — 5b)Gb + 4a) — (2a — 5b)>.

———
'J 1027. MosexiTs, mo Bupas —x2 + 8x — 17 npu 6yab-AKUX 3HA-
YeHHAX X HaOyBae JuIlle Bi'eMHUX 3HaUeHb. SIKOr0o HalbiJIbIIIOr0
3HaueHHs HaOyBae Ieil BUpas i Ipu AKOMY 3HaUeHHi x?

@ LLikaBi 3aAQ4i AAS YYHIB HEA@AQHUX ﬁ

1028. ITpunycTtumo, mo Bupas (4 — 3x)2°1° mogano y Burisamgi MmHo-

roujieHa. 3HANAITL cyMy Koe@illieHTiB IIbOr0 MHOI'OUJIEHA.
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2 PO3B’SI3YBAHHS CUCTEM IBOX JITHIMTHIX
° PIBHSHD 3 TBOMA 3MIHHHUMH CIIOCOBOM
MITCTAHOBKH

I'padiunuii cmoci6 posB’sid3yBaHHS CHUCTEM pPiBHSAHBL € TOCUTH
TPOMIBAKMM i MO TOTO K He 3aBMKAU [OOIOMAarae 3HAWTU TOUHI
posB’sasku. Poarianemo iumri (He rpadivni) cmocobu po3B’sa3yBaHHA
CHUCTEM JIiHIHUX PiBHAHB 3 JBOMAa 3MIiHHUMMU, AKi HA3WBAIOTH
anaaimuunumu. Ilounemo 3i cnocoby nidcmanosxu.

IIpurnan 1. Po3B’sa3aTu cucteMy PiBHSHD:
2x+y =3,
-3x + 4y = -10.

Po3B a3auH . 3 mepioro piBHAHHA BUPA3UMO 3MiHHY Y
uepes3 3MiHHY X:

1)

y=3 - 2x.

ITigcraBumo Bupas 3 — 2x y apyre piBHAHHA 3amicTb y. Omep-
JKUMO CHUCTEMY:

—-3x + 4(3 - 2x) = -10. (2)

Temep apyre piBHAHHS cucTeMu (2) MicTUTH JUIlle 3MiHHY X.
Posp’szxemo iioro:

{y=3—2x,

-3x + 12 — 8x =—-10;
-11x = -22;
x=2.

ITigcraBuMo ynciio 2 3amicts x y piBHicTS y = 3 — 2x. Onepxu-
MO BiATIOBifHe 3HAUEHHA J:

y=3-2-2;
y=-1.

ITapa (2; —1) € pO3B’I3KOM KOXKHOI'O 3 piBHsAHBL cucTemu (2),
OoT:Ke, € po3B’sadKkoM cuctemu (2). Il mapa € po3B’sIBKOM KOXKHOTO
3 piBusAHD cuctemu (1) i Tomy € posB’saskom cuctemu (1).

BigmosBigs: (2; —-1).

. Cucremu piBHAHL 3 TBOMA 3MIHHMMH, AKi MalOTh OHI ¥ Ti
caMi po3B’A3KM, Ha3UBAIOTh pigHocurbHUMU. CucTeMu, AKI
He MAIOTh PO3B’A3KiB, TAaK0:K BBaKalOTh PiBHOCHILHIMH.

Poss’asyrouu cucremy (1) cmoco6oM MMifCTaHOBKM, MU 3aMiHUJIN
ii piBHOCHJIBHOIO iii cucTemoIo (2), Apyre PiBHAHHA AKOI MicTmiIO
JuIlle OOHY 3MiHHY.
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ITocnimoBHicTs aifi, AKOI cJig JOTPUMYBATUCS, PO3B’SIZYIOUU
CHCTEMY JIIHIMHNX PiBHAHB 3 ABOMAa 3MiHHUMU cnocobom nidcma-

) 3x—-Ty=1,
HOBKU, POBTJISHEMO HA MPUKJIALI CUCTEMU
P P A 4x + 9y = 38.
1 | Bupasumo 3 sKoro-uebyab piBHAH- | 3x = 1 + Ty,
Hf CHUCTEeMHU OIHY 3MiHHY uYepes ‘= 1+7y
Ipyry (HampuKJIam, 3 IepIIoro) T3
2 anpﬁ.caHHﬁ s 1iel 3MiHHpI BU- 4. 1+ 7y L9y =38
pas mimcraBUMO B JApyre DPiBHAH-
HA CUCTEMU
3 | Posp’sasxeMo opep:xane piBHAHHA |4(1 + Ty) +3 -9y =3 - 38,
3 ofHie0 3MiHHOIO, TOOTO 3Haige- |4 + 28y + 27y = 114,
MO 3HAUeHHA ITiel 3MiHHOI 55y = 110,
y=2
4 | 3uaigemMo BigmoBimHe i 3HAUYEH- _1+7-2
Hs Apyroi samiHHOI *= 3
x=5
5 | Banumiemo BiAmoBighL Bigmosings: (5; 2)

MaTtumemo: {

DPiBHAHHA Y uepesd X: Y =

Cnoci6 mificTaHOBKM 3PYYHO 3aCTOCOBYBAaTHM TOJi, KOJIU xoua O
onuH 3 KoedimnieHTiB mpu 3MiHHEUX X a60 y mopiBHioe 1 abo —1. Came
3MiHHY 3 TAaKHM Koe(illieHTOM [OIiJIbHO BUPAaKaTH Uepes iHIIry.

Crroco6oM IIifiCTAaHOBKY MOJKHA PO3B’s3aTu i iHII cucTeMu.

IIpurmaan 2. Po3B’a3atu cucremy:

4(y +3) - 3(x - 1) = 40,

x+2 y-4

3 2

1

Po3B a3auHsda. Y nepiuioMy piBHAHHI CUCTEMU PO3KPUEMO
IYKKW, a o0UIBI YaCTUHM NPYroro PiBHAHHA IIOMHOMKKUMO Ha 6.

4y +12 - 3x + 3 = 40,
2(x+2)+3(@y —4)=-2.

CIpocCTUBINY KOYKHE 3 PiBHSAHDL CUCTEMHU, 3BeIeMO ii o BUTVISAAY:
{Bx+4y:2&

2x + 3y = 6.

Hami sacrocyemo cmoci6 migcTaHOBKH. Bupasmmo 3 IepIiIoro

25+ 3x

. IligcraBuBIIY 1€l BUpas3 y APY-

re PiBHAHHSA i po3B’A3aBIIU HOT0, OAEPIKUMO, IO X = —3.
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25+3-(-3)

3HaneMo BiATIOBigHE HWOMY BHAUEHHA Y. Y = n

TO6OTO Y = 4.
BigmoBipgs: (3; 4).

| 2 Axoi mocimoBHOCTI Aifi CIif JOTPUMYBATHCS, PO3B’ A3YIOUL
./ cucTeMy ABOX JiHIHNX PiBHAHB 3 JBOMAa 3MIHHMMIH CIIOCO-
60oM mizcraHoBKuU?

171 1029. (YcrHo) ¥V sakiit 3 piBHOCTe#t 1)—3) mpaBUJIBHO BUKOHAHO
. , . x="Ty-5,
MiICTAHOBKY [AJIA PO3B’sA3yBaHHSA CUCTEMU PiBHAHD { 9% + 3y = 9?
1) 2x + 3(7y — 5) = 9;
2)2+(Tly—95)+3y=29;
3) 2(Ty — 5) + 3y =9.
1030. fka 3 piBHOCTEl € IPaBUJIbHO 3aCTOCOBAHOIO ITiJICTAHOBKOIO
, . y=4x+3,
VIS PO3B’A3yBaHHSA CUCTEMU DiBHAHB
Tx+2y =97
1) 7dx + 3) + 2y = 9;
2)Tx +2—-4x+3)=9
3) Tx + 24x +3)=9

@ 1031. Po3B’s1:KiTh cucTEeMY PiBHSHBL CIIOCOOOM MilCTaHOBKH:

Tx =21, 6x -y =17,
2x -3y =3; -2y =10.
1032. Po3B’s1:kiTh cucTeMy PiBHSHbD:
xX=y+2, =x-3,
n{ * 21"
4x — 8y = 20; S5x + 2y = 29.
1033. 3Haf1,ui'1‘b POBB’SI30K CHUCTEMMU:
—4x = y=x+95,
1) 2)
5x — 2y 4; Tx + 3y = -5.

1034. 3HaigiTh PO3B’SI30K CHUCTEMMU:

x+y="1, x—-y=-2, y—x=0,
1){23c+y:9; ){x—Zy:5; ){4x+y:15

S5x +2y =2, x-3y="1, 5x -3y =-19,
4){x—2y=10; 0 {2x—3y=—3; ){2x+y— 1



1035. Po3B’s1:kiTh cucTeMy pPiBHAHB CIIOCOOOM IIiZICTAHOBKI:

x+y=4, x-y=0,
1) 2)
3x+y=06; x -2y =8§;
—x =-5, 3x -2y =6,
3) Y 4) Y
2x +y =4; x+2y = 2.

1036. He BuKoHyIOUMN MOOYI0BU, 3HANAITH KOOPAMHATH TOUKHU IIe-
peruny rpadikiB piBuausr x + y=4 i 2x + 3y = 9.

1037. He BuKoHyiouu moOyoOBU, 3HAUAITh KOOPAUHATH TOUYKHU IIe-
peruny rpadikiB piBHAHL X —y =3 i 3x + 2y = 14.

iE 1038. Posp’a:xiTh cucteMy pPiBHSIHB:

3x+4y =0, 8x — by =41,
2x - Ty = 29; 4x + 3y = —7;
2a-5b=0, 10m — 2n = 39,
—Ta +4b = 27, 9m + 4n = 38.
1039. Pos3p’s3xiTh cucTeMy PiBHAHB:
1 4x +3y =0, 2x + 9y = -959,
) 5x —Ty =-43 5x —4y = 38;
3p-Tqg=0, 6a —7b =51,
3) p=rta= 4)
2p+9q =41, 2a + 3b = -15.

1040. 3uaiigiTh PO3B’A30K CUCTEMMU:
1 T(x-3)+8 =4+ bx, 4x+y)-3y =2,
) 4(x-y)-Ty =6,5; 9(x - 2y) — 6x = -11.

1041. Po3p’sakiTh cucTeMy PiBHAHbD:

4(x +y) -8y = -4, 8(x +y)—12y = 6,
Dt -@+3) = 6(3x — y) + 18x = 13.

1042. PosB’sa:xKiTh cucTeMy PiBHAHbD:

1
) gF-n=9 {0,2(2x+y)=3,

0,7(x —4y) = -1,05.
Sy =T ()
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1043. 3HaiigiTs PO3B’SI3KU CUCTEMU PiBHAHD:

%@x+w=1&

{O, 4x+y) =12, 2)
0.6(¢ =) =5 -3y =14
3
c! 1044. Posp’s:kiTh cucTeMy PiBHAHB:
x+1 N y-1 1,
5 3
x+2 LY +2 _9.
6 3

1045. Po3B’s1:KiTh cucTeMy PiBHAHB:

x-4 y+11 o

9

2 4
x+7+ﬂzz.
3 7

1046. HoBenitp, mio rpadikm piBHAHL 2x — 3y =4 i4x — 6y =9
€ TapaJieIbHUMU IPAMUMU.

1047. I'padir pysKuii y = kx + [ npoxoguts yepes Touku M(9; 1)
i N(=6; —4). 3uanigits ki L.

1048. I'padikom ¢pyuaKIil y = kx + [ € TpaAMa, 10 IPOXOJUTH Yepes
Touku A(—2; —4) i B(4; 11). 3agatiTe 1110 PYyHKI[iI0 (pOPMYJIOIO.

1049. IIpu AKMX 3HAUEHHAX M CUCTEMA:

1 2x +y =38, o
4dx + my = 10 HEe MAa€ PO3B fA3KI1B;
$ e 0e3ri ’ 19
mx —12y = 20 Ma€ 0esJid PO3B A3KiBY

J
ﬁ%‘ BApQBM AAS MOBTOPEHHS

]
. . 2
E 1050. TloGynyitTe rpadik ¢yHKIII, 3agaH0l GOPMYJIO0 J = gx.

3a momoMorom rpagika 3HaAHTITH:
1) sHauennsa y, axkmo x = —6; 0; 3.
2) sHaueHHA X, ANA AKux y = —2; 0; 4.
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iE 1051. PoskagiTs MHOTOUJIEH HA MHOMKHUKN:

1) 9m? + 12m® — 18m3; 2) 3x*y? — 9x2y% + 12x3y;

3) a% — 6 — 2a% + 3a% 4) pq — 6p + p? — 6q.
G 1052. HoBenits, 110 piBHAHHSA He Ma€ PO3B’ABKiB:

1) x2+4=0; 2) x2 — 6x + 13 = 0;

3) 4x2 — 12x + 16 = 0; 4 x2+x+2=0.

@ LlikaBi 30A04i AAS Y4HIB HEAEAQYMX ﬁ

1053. oBeniTh, IO AKINO AJOOYTOK YOTHMPHOX MHOCJIiJOBHUX HATY-
paJbHUX urces 30iJbIIUTHA Ha 1, TO BiH JOpiBHIOBATHME KBaApaTy
IeAKOr0 HATypPaJIbHOTO YHCJa.

2 PO3B’I3YBAHHSA CHCTEM JBOX JITHIITHAX
° PIBHSHB 3 TBOMA 3MIHHAMH CIIOCOEOM
NOTABAHHSA

Temep po3riAHEeMO IIje OAUH aHAJITUYHHIN CII0Ci0 pO3B’A3yBaHHA
cucTeM JIBOX JIIHIAHWX PiBHAHL 3 ABOMAa 3MIHHUMHU — cnoci6 00-
dasannsn. Po3p’a3youn cucTeMy cIoco00M HOZAaBaHHSA, MU IIepe-
XOAWMO BiJi JaHOI CHCTeMH OO PiBHOCHUJIBHOI iii cucTeMu, OfHe 3
PiBHSAHBb AKOI MICTUTH JIUIIIE OLHY 3MiHHY.

IIpuxaan 1. Poss’asaTu cucreMy PiBHAHD:

3x + 5y =1, "
4x — by = -22.

P o3 a3anHa VY gaHill cucremi koedirienTy npy sMiHHIH Y
€ IPOTUJIEXKHUMU uurcjaMu. JlomamMo JIiBi 4acTUHU PiBHSAHBb CHUCTE-
Mu i momamo mpaBi ix wactumHu. CyMa JIiBUX YaCcTHH PiBHAHB Oyne
MicTuTH OMiOHI JOZaHKM, TOMY IIicJIs iX 3BeIeHHS OJepPKUMO PiB-
HAHHSA 3 OJHi€I0 3MiHHOIO:

Tx =—21.

HonaBauHs PiBHAHBb CUCTEMU, AKe MU 3aCTOCYyBaJu, HAa3UBAIOTh
nouseHHum 0odag8arHHaM. 3aMiHUMO ofHe 3 PiBHAHB cuctemu (1),

HATPUKJIAJ Tepie, piBHAHHAM 7x = —21. MaTumemo cucremy:
Tx =-21, 9
4x — by = -22. @

3 mepirioro piBHAHHA cuctemMu (2) maemo: x = —3. IlizcTaBuBIIN
e 3HAUEHHA B IPyTre PiBHAHHA cucteMu (2), oep:KumMo, o y = 2.
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Omxe, mapa uuces (—3; 2) € poss’askom cucremu (2). Ilepekona-
emMocs, IO IId Iapa YHucesl € He TIIbKHU pPo3B’sisKoM cuctemu (2), a
¥ posw’askom cuctemu (1). s 1boro B KOKHe 3 PiBHAHD CHUCTe-
mu (1) migcraBuMoO 3aMicTh X umceso —3, a 3aMicThb y — unciio 2. Toxi
B JiBiif yacTuHi nepimoro piBHAHHA omepsxuMo 3 - (—3) + 5 -2 =1,
OTJKe, 3HaueHHs JiBoi i mpaBoi wacTuH 36iraroThcs, TOMY IIapa
(—3; 2) € po3B’A3KOM IIepPIIIOro PiBHAHHSA. ¥ JiBili wacTuHi Apyroro
piBHaHHA omepyKumMo 4 - (—3) — 5 - 2 = —22, TOOTO 3HAUEHHS JIiBOI
YaCTUHYW PIBHAHHSA [OOPiBHIOE 3HAUEHHIO MPAaBOI HOro YacTUHU.
Omxe, mapa (—3; 2) € PO3B’A3KOM i JAPYroro pPiBHAHHS CUCTEMMU.
Ockinbxku mapa umcesa (—3; 2) € PO3B’A3KOM KOMKHOIO 3 PiBHAHDb
cuctemu (1), To BoHa € po3B’siskoMm cuctemu (1).

Omxe, cuctemu (1) i (2) matoTh OAWH i TOl caMuii PO3B’A30K,
TOMY € PiBHOCUJBLHUMU.

Bigomosings: (-3; 2).

Cnooco6oM mofaBaHHS 3PYYHO PO3B’SI3YBATU CUCTEMU, Y PiBHSH-
HAX AKUX Koe(illieHTH npu oxHii i Tift camiii samMiHHIN € mpoTu-
JEeKHUMU YUCTIAMU.

Bynp-aky cucremy niHiTHUX PiBHAHB 3 JBOMAa 3MiHHUMU MOYK-
Ha 3BECTH 10 BUIVIANY, AKWUN Oyae 3pYyUYHUM [OJIA 3aCTOCYBaHHSA
cmoco0y gomaBaHHA. Po3riigaHeMO Iie Ha IPUKJIAIi.

5x + 2y =10,
Tx +4y = 8.

Po33B a3anHa. PiBHaHHA 1iel cucTeMu He MiCTATH IPOTH-
JeKHUX KoedillieHTiB IpM OJHAKOBUX 3MIiHHHX, TOOTO BUIJIAL
cucTeMM He € 3PYYHUM JJis 3aCTOCYBaHHSA CIOCO0Y MOAaBaHHS.
AJe AKIO0 TOMHOMKUTH OOUJBI YaCTHMHU IEPIIOr0 PiBHAHHSA Ha
yucao —2, To KoedimieHTH nmpu 3MiHHi#N y B 000X PiBHAHHAX CTa-
HYTh IpoTuiekHuMH. Iliciada 4oro MosKHA IOYJEHHO MOAATH PiB-
HSAHHA CUCTEMU.

3amnuimneMo e po3B’sA3aHHs:

IIpurnan 2. Po3B’a3atu cucremy

5x + 2y =10, | -(-2)
Tx+4y = 8;
—-10x — 4y = -20, 4
Tx +4y = §;
—-3x =-12,
x =4.

IlizcTaBuMO 3HalifeHe 3HAUEHHA X Y APyTe PiBHAHHS CUCTEMU,
106 3uaviTu y. Maemo: 7 - 4 + 4y = 8, 3BigKu y = —5.
x =4,

OcTaTouHO MaeMo: y=-5 BigmoosBings: (4; —5H).
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ITocnimoBHicTs aifi, AKOI cJig JOTPUMYBATUCS, PO3B’SIZYIOUU
CHCTEMY JiHIAHMX PiBHAHL 3 JBOMA 3MiHHUMU €noco60m 000a8aH-
Tx -4y =2,

HA, PO3TJIAHEMO Ha l'IpI/IKJIa,Z[i cucreMu
’ {5x +3y =19.

1 | HHomuoxxmMO 3a HeoOXigHOCTI O6UABI | (Tx —4y =2, |-3

YACTHHHU OJHOI'O 4Yu 000X PiBHAHDb
; 1 |5x+3y=19;|-4

cucTeMM Ha Taki uwmcia, mob Koedi-

ImieHTH mpu ofHii 3i smimHUX cramu | [21x —12y = 6,

MIPOTUNEKHAMY YHUCTIaMU 20x +12y = 76

Homamo mousieHHO piBHAHHSA cuctemu | 41x = 82

Posp’ssikemMo onepskaHe DPIBHAHHSA | X = 2
3 OJHi€I0 3MiHHOIO

4 | IlizrcraBuMo 3HalileHe B3HaueHHA |7 -2 — 4y = 2,
3MiHHOI B OflHE 3 DiBHAHBb JAHOI CuU- | —4y = —12,
creMu i gsHaiizemo BinmoBisHe il |y =3
3HaueHHs iHmol 3minzOl

(93¢

3anuIeMo BigmoBigb Bigmosipgs: (2; 3)

? fAxoi mocaimoBHOCTI Aifi ciaig moTpuMyBaTHCS, PO3B’A3Y-
5/ I0YM CHCTeMy [ABOX JIiHIMHNX DiBHSAHBL 3 ABOMa 3MiHHUMH
CIIOCO0OM JOmaBaHHS?

‘ﬂ 1054. (VcHo) fAke piBHAHHS ONEP;KUMO, SIKIIO IIOYJEHHO I0-
JaMO PiBHSAHHS CHCTEMI:

2x+y =1, 9 4x+3y =9,
3x -y =28; —4x+y =17
1055. (Ycno) Ha sxe umcio Tpeba HOMHOKUTH OOMIBI UYacTUHU

MEepIIIoro PiBHAHHSA CHUCTEMH, I100 V PiBHAHHAX KoedillieHTH mpu
3MiHHIN Y CTaJIW TPOTUJIEKHUMU:

2x+y =8, 4x + Ty =5,
3x — 2y =10; 3x+21y =77
1056. Ha sake umciio Tpeba IIOMHOMKUTYU OOMABI YaCTHUHU IIEPIIIOTO

piBHAHHSA, 1100 y PiBHAHHAX Koe(iIlieHTM mpm 3MiHHIA X cTajgud
TPOTUJIEIKHUMU:

x -4y =9, 3x+7y =19,
2x+Ty =8; 12x — 8y =4?
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'ﬁ 1057. (Vcno) HasBiTh cmocob (migcTaHOBKM YU TONAaBaHHS),

AKUM 3PYUYHIiIlIe PO3B’A3yBaTU CUCTEMY:

3x+y=9, 5x + Ty =8,
17x +19y =15; 10x - Ty =17;
4x + 15y = 27, x+y =10,
12x + 17y = 49; 2015x + 2016y = 2017.
1058. PosB’a:kiTh cucTeMy piBHAHB CIIOCOOOM JOJaBaHHA:
X+ 7, 2x+y =3,
1 y= 2) Y
x-y=29; 2x —y =5;
3 4x +3y =17, 2x -8y =1,
) 4x —y = —-5; —2x+ Ty =5.
1059. PosB’s1:KiTh cucTeMY PiBHSHBL CIIOCOOOM [TOJaBaHHS:
1 2x -y =38, 3x +2y =8,
) 3x+y=12; -3x + 5y = -1.
1060. Posp’sokiTh cucTeMy PiBHAHBL CIIOCOOOM OJABAHHS:
1 2x +3y = -1, Tx +2y =95,
) 4x +3y =1; Tx —3y =45.
1061. 3HaiigiTh PO3B’A30K CHCTEMU PiBHAHL CIIOCOOOM IOmABAHHS:
4x + 7, 2x + 3y =5,
1) v= 2 v
S5x+y=- 2x —4y = -9.
1062. 3uaiigiTe Po3B’A30K CHCTEMU PiBHAHL CIIOCOOOM JOmABAHHS:
x+y=4, 3x -y =295,
1 Y 2) Y
3x — by = 20; 2x + Ty =11.
1063. Po3B’s1:kiTh cucTeMy PiBHAHB CIIOCOOOM HONABaHHS:
x—y=3, Tx+y =2,
1 y 2) y
2x+3y =1; S5x —4y = 25.

1064. Po3p’s1:KiTh cucTeMy PiBHAHB:
Tx +2y = — 3x + 5y =19,

) - 21 "
-14x + Sy 20 Tx-10y =1;

x+b5y="1,
2x — 3y = -2;

2x +9y = -

3) 7x+36y——

4)
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1065. Posp’stkiTh cucTeMy PiBHAHB:

3x +2y =1, 4x + 2y = 2,
b {—9x+7y=23; {5x—4y=9;
{5x+3y:1, {4m+5b=5,
3) 4)
15x - Ty =51; Tm+20b=11.
iE 1066. 3HailiaiTh PO3B’I30K CHCTEMH CIIOCOOOM JOJaBaHHA:
2x+3y =1, 2a-3b="T1,
{3x+5y:2; {3a+4b:2;
10m — 6n =18, 14x — 8y = -6,
3 {15m+7n =59; {21x+10y =2.
1067. 3HalifiTh PO3B’IB0K CHCTEMU CIIOCOOOM MOMaBaHHSI:
3x +4y =10, 15x - 3y = -15,
b {5x—7y:3; {20x—7y:—41.
1068. Po3B’sa:kiTh cucTeMy PiBHAHD:
5(x -2)=2y -1, 4(a + 2b) — ba = 0,4,
b {S(x +3) =12(y + 3); {7(3(1 —4b)+3b=5,9.

1069. Po3B’s1:KiTh cucTeMy PiBHAHB:
T(x+3)=38y+1, 4(m -2n)-Tm = 9,6,
42-x) =5y +1)+1; 5(4m + 3n) + 8n = -18,5.
ci 1070. CrkaanmiTs piBHAHHA TpaAMOi, rpadik KOl TPOXOAUTH
yepes TOUKU:
1) A(4; —4) i B(12; -1); 2) M(—3; 6) i N(9; -2).
1071. T'padik giHifinoi ¢pyuKIii opoxoauTh uepesd Touku (—4; 5H) i
(12; 1). BagatiTe 1110 PYHKIIiI0 (OPMYJIOIO.
1072. Po3B’s1:KiTh cucTeMy PiBHAHB:
2-x y+4_25
6 3 °% 5 (x-1)? +y = (x +2)° - 23,
x+4 2-y 5 (x+272 +(y-1)% =x* +(y+ 7>
12 6 12’
1073. Po3B’s1kiTh cucTeMy PiBHAHB:
x+3 _y-4_,3
4 8 4’ (x-Dy+2)=x(y -1,
x-4 y+2 1, x(y +3) = (x + 1)y - 2).
6 9 2’

1y

1)
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1074. 3’sacyiiTe, U1 Mae cUCTeMa PiBHAHBL PO3B’SI3KHU i CKIJIbKI:
3x -y =2, —A4x+3y =1,
—6x + 2y = 5; -8x + 6y =14.

]

If’%ﬁ‘ BnpaBm AAS MOBTOPEHHS

]

E 1075. Yu mame:xkath rpadiky pyskiii y = —4,5x + 1 Touru:
A(-2; 10), B(0; -1), C(4; 17), D(10; —44)?

iE 1076. Ilapa uncern (—2; —3) € pPO3B’I3KOM CHUCTEMU PiBHIHD:
ax -2y =8,
bx—ay="1.
3HangiTh a i b.

c! 1077. Axi omHouseHu Tpeba sammcaTH 3aMiCTh 3ipouKwH, II[OO
yTBOpPUJIACA TOTOMKHICTH:

1) (Tm — %) = % — % + 25a8;

2) (% + %)% = 36p* + % + 121b%;

3) Bp + %)% = % + 24p°>m" +

4) (% — %)% = % — 32mn? + 16n*?

@ LLikaBi 3aAa4i AAS y4HIB HEA€AQHUMX ﬁ

1078. Yu icuyiorh Taki mimi uncaa x i y, AaA AKUX BUKOHYETHCS
piBmicTs x2 + 2018 = y??

3 PO3B’SI3YBAHHSA 3AIIAY 3A JIOTIOMOTOFO
°* CUCTEM JIIHINHUX PIBHAHbH

Mu Bixe posriamanam 3amauvi, AKi MOKHA PO3B’A3aTH 3a OOIO-
MOroI0 PiBHAHBL. MaTeMaTHUYHOIO MOZEJJII0 3aJadui Mo:ke OyTuU He
TiIbKU PiBHAHHS, a ¥ cUCTeMa PiBHAHBL. 3a3BUUAll Ile Ma€ BiTHO-
IIeHHs OO0 THUX 3ajau, Je HeBiIoMUMHU € 3HAUeHHS OABOX abo 0ian-
1101 KiJIbKOCTi BEeJIMUMH.

Ilpurman 1. 3a 7 miokogagHUX OATOHUYMKIB i 2 IJIUTKU IITOKO-
gany samnatuan 85 rpH. CKiJIbKM KOIITye OATOHUMK i CKiJIBKHI
IIJINTKA IITOKOJIaay, AKIIO BiJoMO, 1110 TPU OATOHUYMKU JOPOKUi 3a
OIHY ILIUTKY Ha 3 TPH?

P o3 B a3auH 4. Hexali 6aTOHYUK KOIIITY€E X T'DH, a ILJIUTKA
mokosany — y rpH. Toxi cim 0aTOHYMKIB KOMITYIOTH (X T'PH, a ABi
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IINTKY IIOKoJIaxny — 2y rpH. OCKiJIBKH pasoM 3a TaKy KiJIBKiCTh
0aTOHYMKIB 1 MJIMTOK IITOKOJAAy 3allJaTHuJU 85 I'PH, MAEMO piB-
HAHHA: (x + 2y = 85.

BapricTh TppoxX 0aTOHUMKIB CKJIazae 3x I'PH, i BOHU JOPOXKYi 3a
IJINTKY IIOKOoJIaay Ha 3 rpH. ToMy OfEp:KMMO IIe OJHe PiBHAHHSI:
3x —y=3.

11106 BiamOBicTM Ha 3amUTaHHA 3ajadi, MU MaeMO 3HAWTU TaKi
3HAUEHHA X i Yy, AKi 6 3a0BOJIbHAJIMN 00UABA PiBHAHHA, TOOTO 3a-
IOBOJILHSJI CUCTEMY PiBHSAHb:

Tx + 2y = 85,
3x -y =3.

Posp’sazaBmin 1110 cucremy, ogep:KuMo, 1o x = 7; y = 18. OTixe,
BapTiCTh IIIOKOJIAAHOIO OaTOHUMKA — 7 I'PH, a BapTiCTh IJIUTKU
mrokoJsiany — 18 rpx.

Bigoosings: 7 rpu; 18 rpH.

3ayBaKuMO, IO ITI0 3aJauy, AK i Aesaki iHmri is mporo maparpa-
da, MOKHA PO3B’A3aTU i 3a JOIIOMOTOI0 PiBHAHHSA 3 ONHI€I0 3MiH-
HOI0. AJle 4acTO CKJIACTH CHUCTEeMY PiBHAHBL OO 3aJadi mpocTiiie,
Hi’K CKJIacTH IO Hel PiBHSHHS 3 OJHi€I0 3MiHHOIO.

Posp’a3yroun 3amauy 3a QOIOMOTOI0 CHCTEMU PiBHSHB, CJILT T0-
TPUMYBATUCA TAKOI MOCJIiJOBHOCTI [iii:

1) nosnauumu deski 08i HegiOOMi BeAULUHU 3MIHHUMU (HAnpU-

Kaao, x i y);

2) 3a ymoseorw 3adayi ckiacmu cucmemy piBHsAHb;

3) pose’asamu odeprcany cucmemy;

4) npoananizysamu 3HAil0eHi 3HAYEHHSA 3MIHHUX 6i0n08i0HO

0o ymosu 3adaui, damu 8i0nosidv Ha 3anumaHHa 3a0ayi;

5) 3anucamu 6i0nosidv.

Ilpurnan 2. 3a 2 roxg npotu Tedii i 5 rox 3a Teuiero MOTOPHUIHA
yoBeH gojiae 120 km. 3a 2 rox 3a Teuiero i 1 rox mpoTu Teuii 1eii
camMmuii yoBeH nojae 51 KM. 3HAWTH BJACHY IIBUAKICTHL YOBHA i
MIBUIKICTh Teuil.

P o338 a3an g Hexail BracHa MIBUAKICTH YOBHA X KM/TOI,
a mBuAKicTh Teuil — y kMm/rox. Toxi mBuaKicTs WOBHA 3a Tedi€ro
piuKm mOpiBHIOE (X + y) KM/TOf, a IMIBUAKICTh YOBHA IPOTHU TeUii —
(x — y) km/Tox. 3a 5 roj 3a TEUi€0 YOBEH IIPOXOAUTHL H(X + y) KM,
3a 2 roj mpoTtu Teuii — 2(x — y) KM, a pasom 1ie ckygagae 120 xKm.
Maewmo piBaanHA: 5(x + y) + 2(x — y) = 120.

Mipkyioun aHaJOrivHO, MOKHA 3a YMOBOIO 3aJadi CKJIACTU IIle
onme piBHaHHA: 2(x + y) + (x — y) = 51.
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5(x +y)+2(x —y) =120,
20x+y)+(x—y) =51

x =16,5,

y=15.

Omxe, BJIacHA MIBUIKiCTH yoBHA — 16,5 KM/rof, a MIBUAKICTH
Teuil — 1,5 Km/Toz.
BigmomosBipgs: 6,5 xm/romg; 1,5 km/rox.

Maemo cucremy pPiBHSIHB:

Posp’azasBiim AKy, OepIKIMO:

)

‘ Z fAxoi mocmimoBHOCTI Aith caif HOTPUMYBATHUCS, PO3B’ I3YIOUN
./ B3ajady 3a JJOIOMOIOI CHCTeMM DiBHAHB?

E 1079. V¥V jerkoatryieTuuHi# cekIril TpeHyoOThCA 32 CIOPTCMEHU,
OIpuUoMy AiBuUaT cepel HuX Ha 4 Oijblme, HixK xJjonmiB. CKiabKu
miBUuaT i CKiJIBKM XJIOMIiB TPEHYETHCA B Iill CeKI[ii?

1080. 3a gBi roguHu Kyxap Hajginus 260 mesbMeHiB, TpUUYOMY 3a
nepiny roguHy — Ha 20 meJabMeHiB MeHIIe, HidK 3a apyry. CKiabKu
eJbMEeHiB HaJiMWB KyXap 3a MepIiy TOAWHY i CKilbKu 3a APyTry?

1081. 3a oxiBernp i Tpu somuTHu 3amaaruan 9,8 rpH, a 3a TPU OJIiB-
mi i somut — 10,2 rpa. CKiJIbKE KOIITYE OAWH OJIiBEIlb i CKiJIbKU
OJIUH 30IIMUT?

1082. 3a 2 ropm mimkum i 1 rom Ha BeJiocuIlefi TYPUCT IIOAOJIAB
18 KM, a 3a 1 rox mimkwu i 2 rog Ha Begocuneni — 27 KM. 3 SKOIO
MIBUAKICTIO TYPUCT PyXaBCA iKY i 3 SKOI0 HA BeJocuIemi?

1083. ¥V xaci kpaMHUIIi ITicjIsg mepeol iky s3amuinuaoca 12 MoHeT
mo 25 i 50 KomiiioK, ychoro Ha cymy 4 rpuBHi. CKiTbKM MOHET IO
25 KomiiioK i ckimbKu mo 50 KOmifioK 3aJIUINMUJIOCST B Kaci?

1084. Byno npupbamo 16 30muTiB y KJIITHHKY i JiHiliKy, ychoro
Ha cymy 32 rpH 80 Koi. 30IIUT y KJIITHHKY Koiitye 2 rpH 20 Kot.,
a B uiHiiky — 1 rpu 80 Kon. CKiJIbKY 30MIUTIB Yy KJIITUHKY i CKiJb-
KU B JiHIAKY Oys0 mpugbano?

1085. 3a 3 (QyrbOogbHHX i 2 BOJEHOOIBPHMX M’AYi 3allIaTHIN
544 rpH. CKiZbKKU KOIITye (QYTOOJBHUIN M’AY i CKiJIbKU BOJIEH-
OOJIbHUM, SKIIO ABA BOJIEHOONLHUX M’A4Yi Ha 96 I'pH mopo:kui 3a
onuH (pyTOONBLHMIT?

1086. 2 akymyaaropu i 3 6aTapeiiKu pa3oM KOMITYOTHL 97,5 rpH.
CKiJIbKU KOIIITYE OAWMH aKyMYJIATOP i CKiIbKKM ogHa Oarapeiika,
AKIIO aKYMYJISITOP KOIIITYE CTiIBKU K, CKinMbKu 18 GaTapeiiok?
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1087. OcuoBa piBHOOeApPEHOr0 TPUKYTHHKA Ha 2 cM OiJbIlla 3a
tioro 6iuHy cTOpoHY. SHAHLITH CTOPOHN TPUKYTHUKA, SKIIO HOr0
nmepuMeTp HOpiBHIOE 26 cM.

1088. ToB:kmHA IPAMOKYTHUKA Ha 8 M 0iJibIIa 3a MUpUHy. SHAN-
IiTh MOBKUHY 1 IIUPUHY OPAMOKYTHHKA, SKIINO HOT0 IEepUMETP
IopiBHIOE 56 M.

iE 1089. Yosen 3a 3 rox pyxy 3a Teuiero i 2 rog pyxy mpoTu Tedii
mosae 92 kM. 3a 9 rom pyxXy 3a Teuieo UOBEeH A0JA€ BiACTAHbL Yy
5 pasiB OijbIly, Hi’K 3a 2 rof pPyxy IO 03epy. SHANIITHL BJIaCHY
IIBUIKICTHL YOBHA Ta INIBUAKICTL Teuii.

1090. Yosen pyxaBcda 2 rof 3a Tedieo i 5 rox mpotu Tedii, momo-
nasiru 3a meit yac 110 xm. [IIBuAKicTh YOBHA MPOTH TeUil CKJIamae
70 % Bim MIBUAKOCTI YOBHA 3a Teuieio. SHAUAITh BJIACHY IIBUI-
KicTh UOBHA Ta INBUIKICTL Teuii.

1091. 3 nyukTiB A i B, Bigcraup MiK AKuMu 168 KM, OIHOYACHO BU-
PYIIAOTh BEJIOCUIIEIUCT i MOTOIUKIIICT. SIKIIO BOHU OyAyTh PyXaTu-
csA HA3yCTPiu OAWH OTHOMY, TO 3YCTPiHYThCA 4yepe3 3 rox. A AKIIO
PYXaTUMyTbCsS B ONHOMY HaIpPsAMi, TO MOTOIIUKJIICT Ha3I0XKeHe Be-
JocumenucTa uepes 6 roga. SHAUITHL MIBUAKICTh KOMKHOTO 3 HUX.

1092. Cyma gBox umces mopiBHIOE 62. S3HANAITHL KOXKHE i3 Umce,
akio 70 % Big oguoro i 60 % Bix apyroro pasom ckJazamoTs 39,6.

1093. 20 % Bim oguoro umciaa uHa 2,4 6iapire 3a 10 % Big apyroro.
SHaNmiTE i uKcaa, SIKINO iX cyMa mAopiBHIOE 72.

1094. Marepi pasom 3 moHBKOIO 42 poku. Uepes3 pik maru cTaHe
BTPUUYi cTapIioi 3a JoHbKY. CKiJIbKY POKiB KOKHIA 3 HUX 3apas?

1095. Posp’s:kith cucrtemy piBHAHB. CKiaamgiTe samauy, saka 0
po3B’a3yBaJjiaca 3a JOIOMOTOIO IIiel cucTeMu:

{x+y:17, {2x+3y:15,

x—y =25 x—y=1.

1096. Posp’sikiTh cucremy piBHAHL. CKJiaamiTh 3amauy, AKa 0
po3B’a3yBaJjiaca 3a JOIOMOTOIO IIiel cucTeMu:

1 x—-y=28, 2x +y =18,

) x+y=12 3x—y=2.
1097. ¥V samury i Komwukry pasom 95 s6ayk. AKmo KigbkicTs
AO0NYK Y ALUKY 3MEHIIUTU BABiUi, a KiJbKicTh A0JYK V KOIIUKY

30iapmuTy Ha 25, TO AOJYK y SIMUKY i KOIIMKY CTaHe IOPiBHY.
CKinbKY A0JYK V AIMUKY i CKIJIbKKM B KOIIUKY?
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1098. Cyma mBox umces mopiBHioe 45. 3HAWAITH IIi umcaa, SKIIO
60 % Bix ogHOrO 3 HMX JOPiBHIOKTL 75 % Binm mpyroro.

. . . 11
1099. 3umaiigites gBa umcJa, AKINO ix cyma gopisaioe 200 i ﬂ Bixg

OJTHOT'O 3 HUX JOPiBHIOIOTH 3 Bix mpyroro.

1100. 3wmimraau gBa BuUAM IIyKepoK BapricTio 45 rpH i 54 rpH 3a
Kijorpam, micisa dyoro yrBopujocs 25 Kr cyminri saprictio 48 rpu
96 kom. 3a Kimorpam. Ilo cKinmbKM KiorpamiB IIyKepoK KOMKHOT'O
BUAY B3SJIH AJIsI CYMIiImi?

1101. 3 gBox copriB nmeunBa BapTicTio 24 TpH i 30 rpH 3a Kijgorpam
yrBopmiim 40 Kr cywmimmi Baprictio 26 rpr 70 xom. 3a Kinorpam. Ilo
CKiJIbKU KijlorpaMiB meurnBa KOYKHOT'O BUIY B3AIU?

':1 1102. ¥V gBox 6Gimonax pasom Oyso 75 a1 ouii. Ilicas Toro sk
MOJIOBUHY 0JIi1 3 mepimoro 6ijoHa mepeJuau B APyruii, oaii B Apy-
romy crtajio B 4 pasu Oiiblie, HixkK y meprromy. Ilo ckiabKu 0Jii
0yJ10 B KOKHOMY OifoHi crrouaTky?

1103. Ha gBox moauiisgx pasom 57 KHMKOK. Ilicasa Toro sk 3 mep-
101 TIOJIUIIi IePeCcTaBUJIN 5 KHUIKOK Ha APYTry, KHUKOK Ha APYTiid
HOJINIII cTaJs0 BABiui Oijblme, Hixk Ha mepiriit. Ilo ckinbKu KHU-
JKOK OyJI0 Ha KOMKHIM mosuiii cmouatxy?

1104. 3a 5 cBiTunbHUKIB i 4 gixTapuku sanaatuau 896 rpu. Ilic-
JIsI TOrO AK CBITMJIBLHMKM IofelneBmiaju Ha 15 %, a mixrapuxu
nopopokuaau Ha 10 %, oguH CBITHIABHUK i OOUH JiXTapuK pasoM
cranu KomryBatu 196 rpH. fIkoro Oyjaa mouaTKoBa BapTiCTh CBi-
TUJIBHUKA 1 AKOI0 — JixTapuxa?

1105. [IBa KOHAUTEPCHKUX IIeXW 3a JeHb MaJl Pa3sOM BUTOTOBUTH
300 Topris. Koau mepminii mex BUKOHAB 55 % CBOro 3aBmaHH:A, a
npyruii — 60 % cBoro, BUABMJIOCS, 1[0 IIEPIIUI IIeX BUI'OTOBUB Ha
27 TopriB Ginbine, HidK apyruit. Ilo ckiabKU TOPTIiB MaB BUTOTOBH-
TH KOXKeH Iiex?

1106. Ao ynceTbHUK AAHOTO APOOY 30iabIuTy Ha 7, TO Apio

. 2 .
IOpiBHIOBATHIME 3" SAKIo X 3HAMEHHUK JaHOr'o APO0Yy 30ijbInu-

™4 Ha 2, To npi6 mopiBHioBatume 0,25. 3HaUiTH 1ei APio.

1107. Armoro ynceJbHUK P00y 3MEHINUTH Ha 2, TO Api6 mopiBHIO-
Batume 0,5. HaromicTh, AKIO 3HAMEHHUK APo0Oy 30iJBIINUTH HaA

1
11, To npi6 mopiBHIOBaTHME g 3HangiTh mei apio.
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1108. Ilo ckinbKu rpamMiB KOKHOTO 3 2-BifCOTKOBOTrO i 6-BiZcoTKO-
BOrO PO3UYMHIB coJyii Tpeba B3sATH, 100 3 Hux ogepskaru 200 r
5-BiJICOTKOBOrO PO3UNHY?

1109. B oguomy cmiaaBi mictuthbesa 9 % NIUHKY, a B APYroMy —
24 %. TIlo ckinbKM TpaMiB KOXKHOrO cIJaBy Tpeba B3sTU, II[00
ojfieps;KaTu 3JIUBOK Macoro 260 r, o mictutrs 15 % muHKY?

1110. Yotupu poKu ToMy 0aThbKO OyB y 8 pasiB cTapliuii 3a cuHA,
a uyepesd 20 pokiB 6aTbKO cTaHe BABiui crapmiuii 3a cuHa. CKiIbKHI
POKiB KOXXHOMY 3 HUX 3apas?

1111. dAxio cymy mudp ABOIKU(MPOBOro umcia 301JIBLITUTA B 5 pasis,
TO BOHA JOPiBHIOBATHME CAMOMY YHCIY. A AKINO Horo mudpu momi-
HATH MiCIIAMIM, TO BOHO 30iJbIIUThHCA HA 9. S3HAUIITh HaHe YMCIIO.

ﬁ%’ BApQBM AAS MOBTOPEHHS

o .-
@ 1112. Po3kyamiTh Ha MHOKHUKKM MHOT'OUJIEH:
1) m? + 10m + 25; 2) ¢2 — 8¢ + 16;
3) p? - 0,36; 4) —49a® + b2.
iE 1113. CopocriTs BUpas:
1) 2x(8x — 4x%) — (x + 3x2)%;
2) 2p*(2p* — 6pm) — (2p® — 3mp)”.
G 1114. TToGynytiTe rpadik QyHKILii:
-3x, akmo x < -1,
y=1<3, agkmo —1< x <1,
2x +1, aximo x > 1.

@ LlikaBi 30A04i AAS Y4HIB HEAEAQYMX ﬁ

1115. 3adaua Hviomona. TpaBa Ha raJsaBUHI pocTe PiBHOMipHO
IIiJIbHO ¥ ImMBUIKO. Bimomo, 1o 70 xopiB 3’inu 6 ii 3a 24 nmmi, a
30 xopiB — 3a 60 nHiB. CKiNBLKK KOpPiB 3’isu 6 ycio TpaBy 3a 96 nuiB?

Homawnsa camocmiiina po6oma Ne 5

Koxxne saBmanHA mMae mo yotupu BapiaHTu Biamosizeit (A-T),
cepes IKUX JUIIE OnWH € npaBujabHUM. O0epiTh BapiaHT IpaBUJIb-
HOI BimmoBimi.
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J 1. fIxe 3 piBHAHD € MiHifHIM?

A)4x2=5; Byx+7=x2% B)3x+x2=0; T)2x=0.

2. YKaxKiTh TOUYKY, 1110 HAJEKUTh rpadiky piBHAHHA X + y = 6.
A) (2; 3); B) (2; 4); B) (3; 4); ) (2; 9.
x-y="17,
3. YKaKiTh mapy 4mce., 110 € PO3B’I3KOM CUCTEMH PiBHIHD xiy=1

A) (4; 3); B) (-4; 3); B) (-4; -3); I) 4; -3).

@ 4. fIxe 3 piBHAHD piBHOCUJIbHE piBHAHHIO 3x — 8 = 107
A) 2x = -12; B)x+7=1; B) 5x = 30; I'Nx-9=3.

) ) ) 3x -y =5,

5. Po3B’sa:KiTh c1T0CcOGOM ITi/ICTAHOBKY CUCTEMY DiBHAHD { dx +3y =11.
A) (2; 1); B) (1; 2); B) (3; 1); I) 1; 3).
6. Poss'soxci 5 ) 4x -Ty =11,
. Po3B’s12kiTh cr1ocO060M IOMAaBaHHS CUCTEMY PiBHAHD Sx+Ty = .
A) (1; 1); B) (-1; 1); B) (-1; -1); I @; -D.
iE 7. YKaxXiTh PiBHAHHS, KOPEHEM SKOI'0 € OyIb-sIKe UICJIO.

A) 12x = -8; B) 2(x — 1) = 2x;
B) 2(x — 1) =2x — 2; I') 2x = 2x — 2.
L. . . x+2 x-2 1
8. 3HailigiTe KOpiHb PiBHAHHA + =—.
5 10 2
A) 0; B) 1; B) 2; I) 5.

9. 3 nyuKriB A i B, BigcTanb Mixk axuMu 60 KM, BUPYIINJIN OJHO-
YyacHO IIimioxina i BesocumenucT. SIKIO BOHU PyXaTUMYThCSA Hasy-
CTpiY OAWH ONHOMY, TO 3YCTPiHYTbCA 4Yepe3 3 T'of, a AKIINO BOHU
PyXaTUMyThCSA B OJHOMY HAIIPSAMi, TO BEJIOCUIIEIUCT Ha30XKeHe
mimroxoma yepes 5 roa. SHaUAITL IMIBUAKICTE Hiloxona.

A) 3 km/Ton; B) 4 xkm/ron; B) 4,5 xm/rom; T') 5 xm/rox.

' ) 10. 3naiiniTe HaliMeHINe Lijle 3HAYEHHS @, IPU TKOMY KOpe-
HEM DPiBHAHHA ax = 8 € Iije uwmcJo.

A) 4; B) 1; B) -8; T) -16.
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11. 80 % Big omHOrO YMCJIa HOPiBHIOIOTH % Bim apyroro. 3HAUIITH
MEHIIIe i3 ITUX YmceJ, AKINO iX cyMa JopiBHIoE 76.

A) 30; B) 24; B) 22; I) 20.
2x -3y =8,

12. IIpy axoMy B3Ha4YeHHI a cuUcTeMa piBHAHD {ax—6y=16

Mae 6esyiu pos3B’sizkiB?
A) 4; B) 2; B) 0; I) —4.

SABAAHHA AJdA ITEPEBIPKHA 3HAHDB 10 § 22 — § 30

ia 1. Yu € ymcao 4 KopeHeM PiBHAHHSA:
1) x + 7 =10; 2) 3x =127

2. CKiJIbKU KOpeHiB Mae piBHAHHS:

1) -3x = 5; 2) 0x = 7?
3. YUu € po3B’si3KOM pPiBHAHHA 2Xx + y = 7 mapa 4uces:
1) (3; —9); 2) 4; -1)?
iE 4. Po3B’s1)KiTh PiBHAHHS:
1) —4x =12; 2) 0,2x — 1,2=0.
x -3y =95,
5. Po3B’s:KiTh cI0OCOOOM MiICTAHOBKY CHUCTEMY PiBHSIHD
2x +y = 3.
6. Poss’soi 5 ] 5x + 3y =3,
. FO3B'AXKITH CIIOCOOOM JOJaBaHHA CUCTEMY P1BHAHDBb 4x — 3y —924.
iE 7. Po3B’aKiTh pPiBHAHHA:
nzﬁ;1+&22=2; 2) 5x — (x + 5) = 4(x — 2).

2(x +3) =Ty -5,

. . .
8. 3HalgiTh PO3B’A30K CHUCTEMU {6(36 _8)_b(y+1) = —24.
i:! 9. YogeH 3a Teuiero mwiuB 3,5 rof, a mpotu Teuii — 4,2 rox. Bixa-
CcTaHb, AKY IOI0JIaB YOBEH 3a Tedui€io, BuaBumIacAa Ha 9,8 KM Oiab-
1010, HijK BificTaHb, AKY BiH IIOf0JIaB HNpPOTHU Teuii. 3HAUAITH BJac-
HY IIBUAKICTH YOBHA, AKIIO IMIBUAKICTH Teuii mOpiBHIOE 2 KM/TOI.
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Iodamrkosi enpasu
G 10. Pos®’sskiTh piBHaAHHA |3 — 4x| = 5.
v2 y-3_ 1

6 12
12. T'padik ¢pysruii y = kx + [ npoxoxnuts uepe3 Touku (3; —4) i
(-12; —9). 3uaiigits ki l.

. x
11. IToOynyiiTe rpadik piBHAHHS

Bnpaeéu 0na noémopenna po3diny 3

o § 22
ia 1116. Yu € umncyo —5 KopeHeM PiBHAHHS:
Dx+3=2; 2)2-x="T; 3 x:5=1; 4) 4x =-207?
@ 1117. oBeniTe, 1o KoxkHe i3 umces 2, —3 i 0 € KopeHeM piB-
Hauada x(x — 2)(x + 3) = 0.
1118. 3’sacyiiTe, Y1 € PiBHOCUJILHUMU PiBHAHHI:
1) =21 x(x+2)=0; 2)|x|=4 1 x* =16.

—
l . 1119. Yu € mpaBUJIbHUM TBEPIPKEHHS: «SIKIO KOXeH KOPiHb OfI-
HOrO PiBHSIHHS € KOPEHEM iHIIIOro, TO ITi PiBHAHHS PiBHOCUJIBHI»?

oo § 23
ia 1120. YKaxKiTh KiJbKiCTh KOPEHiB PiBHAHHS:
1) 7x =-12 2) 0x = 0; 3) -3x = -1T; 4) 0x = —8.

@ 1121. PosB’aKiTh piBHAHHA:
1)—Ex:6; Z)éx:—ﬁ; S)x_1:3; 4)
3 7 21 7
5) 4,7x — 2 =4,5x + 3; 6) 2x — 3 — (3x — 2) = 8.

+£:15;
3

ECNRS

iE 1122, 3HaiifiTh KOPiHb PiBHAHHA:
1) 10@2x — 7) — 5(@dx — 2) =-60;  2) 3(bx —4) — (16x — 2) = 9;
3)3x+1+2x+1:2; 4)2x+1_7—x:5x—3'
7 5 3 6 2

G 1123. Ilpu sxOoMy 3HaUeHHi a:

1) piBHAHHA ax = 8 He Mae KOPEHiB;
2) KxopeHeM piBHAHHA (a + 3)x = a + 3 € OyAb-AKe YUCJIO?

@ 1124. Posp’s:kiTh piBHauHS (@ —1)x = 8 BigHOCHO 3MiHHOI X.
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Ho § 24

1‘] 1125. Ha crauIii Texo0c/gyroByBaHHa 3a 3 AHI BiIpeMOHTyBa-
JU X aBTiBOK. BupasiTs uepe3 X KiJIbKiCTh BiIpEeMOHTOBAaHUX aB-
TiBOK Ha JeHb, SKIINO IIOJHS PEMOHTYBAJM OSHAKOBY KiJbKicTb
aBTiBOK.

'E 1126. IlepumeTp TPSAMOKYTHUKA MOPiBHIOE 36 CM, IPUUOMY
oro MOBXKWHA BBiUi OiybIlia 3a IMUPUHY. SHAWAITH CTOPOHU IIPS-
MOKYTHHKA Ta MOT0 IJIOIIY.

iE 1127. 3a 7 oaiBmis i 3 pyukm samaaruau 50 rpa 85 Koir.
CKiIBKY KOIIITY€E OAWH OJIiBeIlh, IKINO BiH MEIEeBIINH 3a PYUYKY Ha
4 rpu 95 Kom.?

1128. ¥V xomuky 6ysio B 4 pasu MeHIIle BUHOTPALy, HiK B SITUKY.
ITicmsa Toro sK 3 AMMKaA 0 KOIMKA Tepekjanu 1,5 Kr BUHOTpamy,
Y KOIIUKY CTaJI0O BTPUYi MEHITle BUHOTpany, HidK B AmMuKy. CKiTbKu
KislorpamiB BUHOTpamy OyJI0 B KOIITUKY i CKiIbKY B AIIUKY CIIOYATKY?

1129. 3a 4,5 rog 4oBeH 3a Teui€lo PiUKM JoJIa€ TaKy caMy Bin-
CcTaHb, IK 3a 6 rog mportu Teuii. S3HaHAITh MIBUAKICTD Teuil, AKIIIO
BJIACHA MIBUIKICTH YOBHA AopiBHIOE 14 KM/TOI.

1130. Ha npomiskuiit craumii morar 6yiao sarpumano Ha 0,5 ron.
30impmuUBIIM ITBUAKICTE HA 15 KM/Tom, BiH uepes 2 ropx mpudOyB
Ha KiHIIEBY CTaHIIiI0 YiTKO 3a pPO3KJaaoM. SIKoo OyJa IIBUIKICTD
moTsAra 70 3aTPUMKU?

ci 1131. Ha gBox Tapinkax 6yso mo 60 BapenukiB. Ilicas Toro ax
3 mepirol TapiJKku 3’inm yTpuui 6isbIlle BApeHUWKiB, HiK 3 Apyroi,
Ha Hill 3ajmmnioca BABiUi MeHIle BapeHUKIiB, HixkK Ha apyrii. 1o
CKiJTbKM BapeHWKiB 3aJMIITUIOCST Ha KOMKHIi Tapimii?

1132. [Ina mpemitoBaHHA TPaIiBHUKIB odicy HapaxyBaJiu NEBHY
cyMmy KomiTiB. fIKiro Ko:xen orpumae mo 1100 rpH, To 200 rpH 111
3aJuIIaThbCsd, a OJsd Toro o6 KoskeH orpumaB mo 1200 rpH, He
BuctaunuTh 600 rpu. CkinbKu mparmiBHUKIB B odici Ta aAKy cymy
KOIIITiB HAapaxyBaJX AJd NpeMiloBaHHS?

m 1133. B oxmiii oBoueBili ATIi 3amaanyBajgu mpozatu 95 Kr
JUMOHIB, a B aApyriit — 60 kr. Ilepima miogusa mpogaBajia Mo 7 KT,
a apyra — mo 6 xr. Uepes CKiJbKU AHIB JUMOHIB y HepImiii aTIi
3aJIUMIUTHCA BABiUi OijibIlle, HidK y ApPyTiii?

1134. 3mimranm 15-BificOTKOBUH po3umH 100pUBa 3 5-BiZICOTKOBUM i
omep:kanu 180 r 7,5-BigmcoTkoBoro posumHy. Ilo CKiJIBKH Trpamis
KOYKHOT'O PO3UYNHY B3AJIN?
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Mo § 25

ia 1135. Yu e mapa uuces (7; 1) po3B’sa3KoM piBHAHHA X — y = 6?
SHaAHITh IIe YOTUPU PO3B’A3KU I[HOI'0 PiBHIHHS.

iﬂ 1136. 3uaiigiTh gBa OyIb-IKUX PO3B’AI3KU PiBHAHHS:
) 2x +y=4; 2x-3y=".

iE 1137. BupasiTs:
1) 3miHHY y yepe3 3MiHHY X 3 piBHAHHA (x — y = 18;
2) 3MiHHY X uepe3 3MiHHY y 3 piBHaHHA 3x + 9y = 0;
3) 3MiHHY Yy yepe3 3MiHHY X 3 piBHAHHA 13x — 2y = 6;
4) 3MiHHY X uepeld 3MiHHY y 3 piBHAHHA 8x + 15y = 24.

1138. 3amiuiTh 3ipouKy umcaaMu Tak, 1100 KoskHa 3 map (¥; 3);
(6; ®); (%; —3); (15; %) Oysa po3B’sI3KOM PiBHAHHA X — 3y = 9.
c! 1139. [ToBexiTh, 1110 PiBHAHHS 3 IBOMA 3MiHHNMHU He Mae PO3B’A3KiB:

1) x2 + y? = —4; 2) |x| + 2+ 1=0;

3) —lx| -yl = 5 4) 2x* + 3y = 2.
1140. 3uaiigiTe yci mapu mMigux uymces, ki € po3B’A3KaMu PiBHAH-
ua |x| + |y| = 2.

Ho § 26

@ 1141. TToGynyiiTe rpadik piBHAHHSI:

Dx-y=1 2)1,5x+y="7 38)x—4y=25; 4)0,1x + 0,2y =0,8.
iE 1142. TloOynyiiTe B OAHiM KOOpPAMHATHIN MJIOIIMHI rpadixm
piBHAHBL X + Yy = 51 Tx — 4y = 2. 3HaULITF KOOPJAUHATH TOYKHU IX

nepetuny. IlepekonaiiTecsi, 10 3HAlJeHa Iapa € PO3B’I3KOM KOXK-
HOT'O 3 PiBHAHBD.

1143. OpauHaTa IesKOl TOUKHU IIPSAMOI, 10 € rpadikoM piBHAHHS
—9x + 5y = 27, mopiBHIOE HYyII0. SHAUIITH aOCIUCY ITi€l TOUKH.
c! 1144. ITo6oynyiiTe rpadixk piBHAHHS:

1) |x| +y =0; 2) x| + x —y=0.

1145. TTo6ynytiTe Ty yactTuny rpadika piBHAHHA 2x + y = 6, AKa
posTallioBaHa B IEePINiii KOOPAUHATHi uBepTi.

To § 27
y:()’

napa guce:
y=38

— x —
1146. 4 ’ i
1d 6. Uu € po3B’sIBKOM CHUCTEMU PiBHAHD {x N
Dx=5y=5; 2Dx=4;y=4?
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'E 1147. Posp’s:kiTh rpadivuHo cucTeMy PiBHSAHB:

{y = —4x, {5x +y=3,
1 2)
2x —y = —6; x + 2y = -3.
iE 1148. Posp’s1:kiTh cucTeMy piBHAHB rpadiumo:
Ox + 3y = 6, T,1x = —14,2,
{3x—2y=2; {2x+7y=17.
ci 1149. Ilpu sxoMy 3HaUeHHi a cucTeMa PiBHAHbD:
2x +y =5, ) )
1 { 6x +ay =15 Mae 0es3Jiu po3B’sI3KiB;
3x -2y =",
{_ 6x+4y—a He Ma€ po3B’si3KiB?
o § 28
@ 1150. Po3p’s:kiTh cucTeMy piBHAHB CIIOCOOOM MiJCTaHOBKU:
1){x:y—7, 2){2x+y:1,
2x —y = —6; 3x — b5y = 21;
3x —4y = -19, Sx + Ty = -8,
{x+7y=27; 4 {8x—y=—17.

iE 1151. He BuKOHYIOUHK IIOOYIOBU, 3HANIITH KOOPAMHATH TOUKU
nepetuHy rpadikiB piBHAHB:
1) 2x + 3y =01i4x — by = —22;
2)4x — Ty=341i2x + Ty = 4.

1152. PosB’sa:KiTh cucTeMy PiBHSIHbB:

Xiy=5
{3(y—x)—4:—7y, . PR
5(x+y)+9=8x; x—£=3
3
i:! 1153. Po3B’s1:kiTh crCcTEMY PiBHAHB:
2x—1+y+7 _5,
3 2
3x—1+2y+1_6x+8y
5 3 15

1154. Po3B’s1:kiTh piBHAHHSA 3 JBOMA 3MiHHIMI:
Dlx-yl+@+2y - 12=0;
2)|x+y—6]|+x%— 4xy + 4y? = 0.
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Ilo § 29

@ 1155. Posp’siokiTh cucTeMy PiBHSHB CIIOCOOOM MOJaBaHHS:

2x+y =3, 5x +y =6,
{3x—y=7; {5x+9y=14;
x+9y =-7, 4x -5y = 2,
{3x—7y=13; {7x+15y=51.
iE 1156. Po3B’stkiTh cucTeMy PiBHAHB CIIOCOOOM TONaBaHHS:
Tx +2y =3, Tx +12y =53,
{436 +3y = —2; {5x -18y = -2;
4x + Ty = -5, 5(a —3b) + 6a =17,
{6x+9y = —6; {O,5(a+6b)—1,5b =2,5.

"! 1157. 3’acyiiTe KiabKicTb poO3B’sA3KiB cucTeMu pPiBHAHB
{Zx +y=3,

3aJiesKHO Big KoedillieHTa a.
4x +ay =6

o § 2729

E 1158. Posp’skiTs cucreMy PpiBHAHB TpPhOMA CcIIOoCO0aMU
(rpadiunmm, mifcTaHOBKY, MOLABaHHS):

1 x—2y =5, 9 2x+y =71,
x+y=-1; —x + 3y =0.

iE 1159. 3HalAiTh PO3B’SI30K CUCTEMU PiBHSIHD:
2-5x=301-y), 4(x+7)-9(@y -13) =139,
2(x +y)=0,5x +5,5; 5(x — 1)+ 4(3 —y) = -15.

1160. Po3p’s1:kiTh cucTeMy PiBHSAHB:

2 4y _,4 2y _23
3 5 15’ 5 4 40’

1 2

Mx 2y 13, Max 3y 1
7 5 35° 15 5 30"

c! 1161. Po3B’s:kiTh crucTeMy PiBHAHB:

x-31—2+y?—’5:2’ 2x7+1+2y5+2:l’
Y x+2_y-5_5. ? 8x-2 y+4 _,
2 6 3’ 2 4 '
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1162. Po3B’s1:KiTh cucTeMY PiBHSAHD:

2x +y = -2, x—3y =295,
{—Gx -3y = 6; {Zx -6y ="1.
1163. Yu mae po3B’sa30K cucTeMa PiBHAHbD:
4x + 3y =1, 3x —4y =10,

1){7x + 5y =2, 2)14x+Ty =1,
3x + 2y = 4; S5x + 6y =4?

1164. I'padix mpamoi y = kx + [ mepeTuHae Bich x y TouIlli 3 a6-
crucoro 4, a Bich y — y TOUYIIi 3 OPAWHATOIO —H.

1) 3agaiiTe QPyHKIiI0O hOPMYJIOIO.

2) 3’scyiiTe, yu MPOXOAUTH ii rpadik uepesd Touky (—80; —105).

1165. Posp’a:xiTh cucTeMy PiBHAHbD:
3(x — 2y) + x(7 - 2y) = 2y(1 — x),
4x-y-1)+5x+y—-1) =382

(x+2°2+@y-12% =(x+3)?% +(y+1)7,
-2 -(y+2)7° =(x+6)° - (x -1

5x +4y = 2,

1166. IIpu sxomMy 3HaUeHHi a cucTeMa PiBHAHB {10x i8y=a
1) mae 6e3y1iu PO3B’A3KiB;

2) He Mae Po3B’A3KiB?

3) Yu icHye Take 3HAUEHHS A, IIPU SKOMY CHCTEMa MAa€ €IMHUNA

po3B’A30K?
12x — 9y =15,

1167. 1T ibd i
pu SKoMy 3HaueHHi b cucTeMa PiBHAHD { dx+by =5
1) mae 6e3y1iu PO3B’A3KiB;

2) mae equHUN PO3B’A30K? SHAUMITH 1€l PO3B’A30K.

o § 30

iﬁ 1168. 3a 3 rom aBTOOyCcOM i 5 Tom IMOTATOM TYPUCT IIOL0JIaB
450 kM. 3HalgiTe mMBHUAKiCT, aBToOyca i MIBUAKICTHL mOTAra,
AKIO IMBUAKicTh moTsara Ha 10 KM/rox OijbIilia 3a IIBUAKICTH aB-
TOOycCA.

1169. 3a 7 mopiiii MmauHIIB i 2 canmaru 3anaatuau 156 rpa. CKiab-
KU KOIITYE OAHA IOPIifd MJMHIIIB i CKiIBKM — OAUH caJjaT, AKIIO
IBi mopiili MaMHIIIB Ha 9 I'PH [JelleBIIi 3a TpU cajgaTu?
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1170. Tensnoxinx 3a 3 rox s3a Teuiero i 2 rox mpotu Teuii moJsae
142 kM. Ileit camuii Tenmoxin 3a 4 rox mpotu Teuii mosiae HA 14 KM
OiybIrie, HiK 3a 3 rop 3a Teuieio. 3HAUIITH BJIACHY IIBUIKICTh Te-
ILJI0XO04A 1 MIBUAKICTE Teuii.

1171. Maiicrep i fioro yuyeHb MOBUHHI Oysau BurotoButu 114 nera-
geii. Ilicaa Toro AK yueHb IIpoIIpaIioBaB 2 rof, J0 poOOTH IIpu-
€oHABCsS MaycTep, i BOHM Pas3soM 3aKiHUMJIM BUTOTOBJIEHHS IeTa-
gei 3a 3 rog. CKinmbKu meraseil 3a TOOUHY BUT'OTOBJISB Maicrep i
CKiJIbKM yUYeHb, AKIIO MalicTep 3a 2 T'OJ BUTOTOBJISE CTiJIBKHU 3K
meTaJieil, CKiJIbKM YUYeHb 3a 3 rona?

i:1 1172, JIBa AIMMMWKY HATIOBHEHO TPyITaMu. SIKIIO 3 IPYTOTO AIIU-
Ka mepekJjacTtu B nepiruii 10 rpyii, To B 060X AITMKAaX TPYII CTaHe
IIOPiBHY. SIKIIO0 K 3 IIEPIIIOro AIMKa IIePeKJacTu B npyruit 44 rpy-
11i, TO TPYII y IEPIIOMY SAIIUKY B3aJUIIUThCS B 4 pasu MeHIIe,
HiK y apyromy. CKiIBKM I'PYII Y KOMKHOMY AITUKY?

1173. Pisaunga Mmixk moJsoBuHOI0 ofgHoro umciaa i 0,75 gpyroro mo-
piBHIOE 8. fIKIIO mepIile YKMCJIO0 3MEHIIIUTH HAa CBOIO CbOMY YACTUHY,
a Ipyre 30iJBIIUTHA HA CBOIO MEB’SITY YACTUHY, TO IX CyMa CTAHOBU-
tume 100. Suaigites gaui ywmcia.

1174. Cyma TproxX umces, 3 AKUX Apyre B b pasiB OijbIle 3a mep-
mre, gopiBuioe 140. fAximo apyre umcio 36igbimmury Ha 15 %, Tpe-
Te 3meHmmutu Ha 10 %, a mepie He 3MiHIOBATHM, TO CyMa ITUX
yuces craHoputuMe 139,5. 3uaigites gaui uwmciia.

1175. IlepumeTp TPSAMOKYTHUKa Ha 154 cMm Ginbinuii 3a OgHY 3
tioro cropiu i ma 140 cMm GinbIiuit 3a Apyry. SHAHIITE IIJIOIIY IIP-
MOKYTHUKA.

1176. Cyma mudp mAeAKoro ABOIIM(MPOBOTO dUHCJIA IOPiBHIOE 8.
Arnro fioro nmudpy MOMIHATH MICIAMMN, TO OAEPsKUMO YMCJIO, ITIO
Ha 18 GinwIe 3a maHe. 3HAKWIITH HaHe YMCJIO.

@ 1177. YV gBox Gimonax emuictio 20 y i 15 1 BiKe € ImeBHA Kijb-
KicTs Mosioka. AKIo Giabiuii 6iZOH MOJUTH OO0 Kpaio MOJIOKOM 3
MEHIIIOT'0, TO B MEHIIIOMY 3aJIAIITUTHCSA IIOJIOBUHA IIOYATKOBOI KiJb-
KocTi. AKII0 K JOIUTH MEHINni OifoH J0 Kpar MOJIOKOM 3 0ijb-

. 2 . - .
Imioro, To B 61JII)IIIOMy SAJIUIINUTBCA g Bl IIOYaTKOBOl K1JIBKOCTI.

ITo ckinbKU JiTPiB MOJIOKA B KOXKHOMY 0iJOHi?
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3a80aHHA OnA NepesipKu 3HAHb 34 KYPC
anzebpu 7 Kaacy

“;j 1. ITepeBipTe, uu € uncao 7 KOpeHeM PiBHIHHS:
Hx—-2=05; 2) 56 : x = 6.
2. Bukonaiire mii:
1) p*p3; 2) 2 : 15,
3. YUu mpoxoguts rpadik PiBHAHHA X — J = 5 yepes3 TOUKY:
1) M(6; 2); 2) N4; -1)?
'E 4. CupocTiTh BUpas:
1) (x — 3)(x + 3) — x(x — 5); 2) (@ + 22+ (@ — T)(a + 3).
5. PoskaamiTh Ha MHOKHUKN:
1) 14p3 — 21p%m; 2) 3a? — 12b%.
6. Pos3p’sukiTh piBHAHHA 5(x — 3) — 3(x + 2) =3 — x.

iE 7. IloOynyiiTe B omHill cuctemMi KoopaumHaT rpadiku QyHKIiN
y=3x —41iy=>5 Ta 3sHaUAiTh KOOPAWHATH TOUYKU IX IEPETUHY.

8. PosB’a:KiTh cucTeMy PiBHSHbB:

3x + 2y =5,
—4x + 3y =16.

G 9. 3 nyHKTy A o myHKTY B Bupymwus mimoxia. Yepes 1 rog
Ha3ycTpiu fioMmy 3 NyHKTY B Buixas BesocumenucTt. Bimcraus Mixk
nyukTamMu A i B 1opiBHIOE 58 KM, a IIIBUAKICTH BeJIOCUNIEIUCTA HA
10 xMm/ropn GisibIlla 3a MIBUAKICTH ITiIIOX0[a. SHAWAITH IIBUAKICTH
BeJIOCUTIEIUCTA 1 MIBUJAKICTH ITiMTOXoAa, SAKIIO BOHU 3yCTpijaucs
yepes 4 o IIic/isg BUXOAY IIiIIIOXOoza.

m 3adaui nideuu,enoi ckaadnocmi m

IMini Bupasu
1178. Pisnicts (I + B + A + H)*= IBAH € npaBuibHO0. SHAKIITH
yucao IBAH, sakimo pisaumM OyKBaM BiAmoBizaroTs pisHi mudpu.

1179. Ha cKinbKu BiICOTKiB 30iJbINTUTHCS ILJIOIA MTPSIMOKYTHU-
Ka, AKINOo Iforo MoB:KuUHY 36iabmuTu Ha 15 %, a mupuHy — Ha
20 %?
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10 +1 10 +1 )
qn :
10 +1 107" +1

1181. [oBexith, 1o umcao 2017 - 2019 + 1 e kBagpaToM AESIKOTO
HATypaJbHOro uncia. Ixoro came?

1180. ITo GinbIie:

1182. JloseniTs, 10 3HAUeHHS BUPasy 8n® — 8n mpu 6yab-aKOMY
HATYpaJIbHOMY 3HAUEHHI 1 KpaTHe umncjay 24.

1183. IMogaiite Bupas 2m? + 2n? y BUTIAAI CyMH ABOX KBaJpAaTiB.
1184. fxwuit mHOrOuJIeH Tpeba 3aImucaTd 3aMiCTh B3ipouKHU, IMOO
oJlep:KaTy TOTOYKHICTH:

D@x+1)-%=x%—4x - 5;

2) (x2 —x+ 1) %=x3+ 2x2 - 2x + 3?2
1185. PoskamiTh Ha MHOKHUKU:

1) a?b? — 2ab? + b2 + a* — 242 + 1;

2) 1 — 3t + 32 — t3

3) x6 — 3x* + 6x2 — 4;

4) 2(m + 3n) + (m — n)(m + n) — 8;

5) a3 + a? — b3 — b%;

6) 8x3 + 4x2 — 2.
1186. Yu mosKke cymMa KBaApaTiB II’'STU TMOCTiJOBHUX HATYPAJIbHUX
ymrces 0yTH KBagpaTOM HaTypaJbHOrO umcia?
1187. Cupocrits Bupas:

@2 + D22 + D2t + 128 + 1)(218 + 1)(232 + 1)(264 + 1).
1188. Yucio b € cepenuim apudmernunum uucesa a i ¢. [Josemits,
mo a2 + ac + c2 € cepenuim apudmernuruM unces a2 + ab + b2 i
b2 + be + 2.
1189. 3adaua Jlazpaniia. [JoBemiTH TOTOMXKHICTD

@+ y?+22)(m?+ n? + p? — (xm + yn + zp)? =
= (xn — ym)? + (xp — zm)? + (yp — zn)°.

1190. osexiTp, 1110 uucyo abcabc € kparHum umeaam 7, 11 i 13.

1191. JloseniTs, mo 3HaueHHA Bupasy 555777 + T77°%5 ¢ KpaTHUM
yucay 37.

1192. fxe TpunmdpoBe umucg0 € i KBagpaToM ABOIM(GPOBOTO UHUC-
Ja, i Kyoom omHoIm(ppPOBOro umeaa?
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1193. losexiTs, 1o 3HaueHHs Bupasy 1916 + 7346 — 5933 minuTs-
ca Ha 10.

1194. JloseniTs, 1m0 3HaUeHHsA Bupasy 38"2 — 272 + 37 — 2" nipn
OyIb-AKOMY HATypaJbHOMY 3HAaueHHi n € kparuuMm uucay 10.

1195. Tomaiite Bupas 2x(x2 + 3y?) y Burnami cymm Ky6iB mBOX
MHOT'OYJIEHiB.
1196. HoBeniTh TOTOXKHICTH:
D(x—2)(c—Dx(x+1)+1=(x2-x-1)7>%
2) x(x + D)(x + 2)(x + 3) + 1 = (x2 + 3x + 1)2
1197. BukopucToByOUMN pe3yJbTaT IIOIepeaHbOl 3amaui, JOBEIiTh,

1o umcso 2017 - 2018 - 2019 - 2020 + 1 € KBagpaTOM IeAKOr'0 Ha-
TYypaJIbHOTO Yucaa Y. SHAUTITD Y.

1198. oBeniTy, 1110 pidHUILA KyOiB ABOX IIOCJiJOBHUX HaATypaJb-
HUX ITapHUX YMceJl IpuU OijeHHi Ha 48 mae B ocraui 8.

1199. PoskiagiTs Ha MHOMKHUKI:

Dy’+y+1; 2) m* + m? + 1;

3) x* + 5x2 + 9; 4) n* + 4;

5) x* + 2a2x% — 4a%b® — 4b%; 6) m3 — 2m — 1;

7 m3 - 5m — 2; 8) x* — 2x3y — 6x%y — 4xy® — Y.

1200. ITopiBuaiiTe 51° i 323,

DyHKIiT
1201. Ilo6yayiiTe rpadik GyHKIII:
1)y =2x + x; 2) y = |x| — 8x;
3) y = 2] + 22 - 1; 4) y = 2x — |3x| + 3.

1202. Touka A(a; b), ne a # 0, b # 0, HanekuUTh rpadirky GyHKII
y = x2. Un HaleKUTh IMbOoMY Ipadiky Touka:
1) B(-a; b); 2) C(a; —b); 3) D(~a; —b)?

1203. Touka M(m; n), ne m # 0, n # 0, HaJMEeKUTH rpadiKy QyHKITiI
y = x%. Uu HaleXuTh NHLOMY rpadiky Touka:
1) N(=m; n); 2) K(m; —n); 3) P(-m; —n)?

1204. 3uaiigiTh TOuKM mepeTuHy rpadikiB QyHKITiH

2x +1, axmo x < 0,
y=—4x +3 ta y=

-3x +1, axmo x > 0.
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JliniliHi piBHAHHA Ta X cucTeMu

1205. 3uaiigiTs yci migi sHaUeHHS @, TPU AKUX KOPiHb PiBHAHHS
(a + 2)x = 8 € HaTYypPaAJIBHUM YKCJIOM.

1206. Ilepia mudpa 4OoTUPUIUDPOBOro YKcaa AOpPiBHIOE 7. SKImO
oo nudpy IepecTaBUTH HA OCTAHHE MicCIle, TO OHEP:KHUMO UINC-
JI0, MeEHIIIe Bij mouaTKoBoro Ha 1746. 3HalgiTh MOUATKOBE YMCIIO.

1207. He posp’asyioun piBHAHHA 5(2017x + 2018) = 13, moBexits,
110 1Oro KOPiHb HE € ITiJIUM YHCJIOM.

1208. Po3p’s1:kiTh piBHAHHA:
D|x|+]x—-2]|=0; 2)|x—-83|+|6—-2x|=0.

1209. CrinbKu po3B’A3KiB 3aJIe’KHO Bij unciia a (KaKyTh: napame-
mpa a) Ma€ PiBHAHHA:
1) ax = 2; 2) ax = 0?

1210. [ KOoKHOTO 3HAUEHHSA ITapaMeTpa @ PO3B’saKiTh PiBHAHHS
BiTHOCHO 3MiHHOI X:

1) 2x — a = 15; 2) Tx —a=2x +4a — 9;
3@a—-3)x="1; 4) ax = a;
5 ax +1=x+ a; 6) a(x — 2) = x(a + 3).

Pos3sB a3amunasda 4) dAxmo a = 0, To MaeMo piBHAHHA
0 -x=0, Togi x — Oyab-ake uucio. Ao a # 0, To, MOAiIUBIIN
JiBYy i IpaBy YacTUHU PiBHAHHS Ha a, ofep:KuUMo X = 1.

BigomoBings: akmo a =0, To x — OyIb-AKe YNCJI0; AKIIIO
a+0,m0x=1.

1211. Tlpu AKoMy 3HAUEeHHI IMapamMeTpa @ € PiBHOCUJIBHUMHU PiB-
HAHHS:

) x+a=5x—-a)i "(x+ a)=4(10 — a);
2@+ Nx=18 i | x|=-1?

1212. TloTar mpoiKa:Kae IIOB3 HEPYXOMOro Ilacaskupa 3a 7 ¢, a
Y3I0BK ILTaT(QOPMU 3aBAOBKKU 378 M — 3a 25 ¢. 3HaAIThL MIBUI-
KiCTh 1 JOBXKUHY IIOTATA.

1213. Ilotar mpoixkasKae IO MOCTY, HOBXKMHA Akoro 171 m, 3a
27 ¢, a moB3 miIoxoxa, AKUN pyxXaeThes 31 mBuAKicTIO 1 M/c Ha-
3ycTpiu motAry, — 3a 9 ¢. 3HAUIITL MIBUAKICTE i JOBKUHY MOTATA.

1214. Yepes mepirry TpyOy OaceiiH 3a0BHIOETHCS BOIOIO 34 IIOJIOBU-
. ., - . 2
HY TOTO Yacy, II10 MOTPiOHU ApyTiit TpyO6i AJid 3aITOBHEHHS 3 IbO-

ro Gaceiiny. Yepes apyry TpyOy OKpeMo 0aceilH 3aII0OBHIOETHCSA Ha
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4 rox moBIIe, HixK uepes IepIiry TPyOy. 3a SKHI uyac 3aIllOBHIOE
baceiiH KoKHA TpyOa OKpemMo?

1215. 3uaiigiTh KyTH piBHOOGEIPEHOTO TPUKYTHUKA, SKIIO OJWH 3
HUX cKJazae 25 % Bimg apyroro.

1216. [Insa peMOHTY ABOX KiMHAT mpuabaJu majgepu. Ha peMoHT
epInoi KiMHATH BUKOPHCTAJIN Ha 2 PYJOHU OijbIlle, HidK II0JOBHU-

Ha IpUA0AaHOrO, a Ha PEeMOHT APYroi KimMHatu — 3 Bim KimbKoCTi

pyJoHiB, 110 OyJja BHUKOpPHUCTaHa HA PEMOHT IIepINol KiMHATH.
CKinbKM PYJIOHIB mImajiep Oysja0 mpuA0aHO, AKIIO IiCJIA PEMOHTY
000X KiMHAT 3aJUIIUBCSI HEBUKOPHUCTAHUM OAUH PYJIOH?

1217. Cuanas migi # muuky Mictutk Ha 320 r Ginbire migi, Himx
nmuHKY. [licas Toro AK Bij cmaBy BimoKpeMuaun 7 Tiel macu mini

i 60 % Tiel macu MMHKY, II[0 B HBOMY MIiCTHJINCS, Maca CILJIaBYy
craja popiBaioBatu 100 r. koo OyJa mouaTkoBa Maca CILIaBy?

Po3B s3amumua ITogamo ymMOBY y BUIVISALL TaOIMITi:

PeuoBuna | Maca, mo | Bigmoxpe- | 3aaummmu- | Maca, 1o 3a-
Oyna, T MUJIHT Jocs JIUIITUIACS, T
Mige x + 320 6 1 l(x + 320)
7 7 7
Iuuk x 60 % 40 % 0,4x

Maemo piBHAHHS: %(x + 320) + 0,4x = 100.

3Bigku x = 100 (r) — MUHEKY B IIOYaTKOBiil Mmaci.
Toxi mouaTkoBa maca cmiaBy x + 320 + x = 2x + 320 = 520 (r).
Bigomosings: 520 1.
1218. Bacuap morke mpugbaTu 6e3 periTu 7 poraJjukiB i 3 BepTy-
™1 abo 3 poranuku i 4 BepTyTu. KUl BiICOTOK CKJamae I[iHa
porajuka Bif I[iHU BepTyTU?
1219. Yu mae pos3B’A3KU PiBHAHHA 3 JBOMAa 3MiHHUMM:
DaZ+yt=-1; 2y +x2=0;
3) x2 — |y| = 5; 4) 5x% + y8 + |x| = 0?

1220. V piBaanHi ax + by = 43 roediniertu a i b — wini ymcna.
Yu Mozke PO3B’IZKOM ITHOTO PiBHAHHA OyTu mapa uwuces (5; 10)?
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1221. CKinbKU po3B’sA3KiB Mae PiBHSHHS:
1) (x+ 12+ y?=0; 2)x2+y?+ (y - 2?2 =0;
3) |x| + (y + 1)2=0; 4) x((x — 3% + (y + 43 =0?
1222. Cepriii npumbaB KiJbKa 30IINTIB M0 2 I'PH i KiJbKa PYyYOK

mo 2 rpu 50 Kom., 3ammaTuBmIiz 3a BCio MOKYOKY 30 rpu. CKiabKHu
somuTiB mpugbas Cepriii?

1223. IToGynyiiTe rpadik piBHAHHS:

1) (x + I)(x — 2y) = 0; 2) x2 — xy = 0;
3) (x*-4)(y* + 4) = 0; 4) (lx[ + Dyl — 3) = 0;
5) x| + x = y; 6) x = ylxl.

1224. Jlosenits, 1o piBHAHHA x2 — y? = 26 He Mae PO3B’ABKIB y
misimx uywmejaax (ToOTO Po3B’sABKaMU PiBHAHHA HEe MOMKYTb OyTH
miai uywmciia).

1225. Yu nepetunae rpadik piBHAHHA y + x? = 4 Bich x; Bich y?
SAKIO Tak, TO BKAYKITh KOOPAWMHATH TOUYOK MEPETUHY.

1226. 3uaiigiTe yci mapu HaTypaJbHUX YUCEJ, III0 3aJOBOJbHSIOTH
piBuauua 11x + 8y = 104.

1227. He BukoHyouu 100yI0BH, 3HANAITE KOOPAMHATH TOUKU IIe-
petuny rpadika piBHaAHHS (x — 3)(y + 5) = 0:
1) 3 Biccio x; 2) 3 Biccro y.

1228. Yuens 3arajgas ABa ABOIM(MPPOBUX UMCJIA, KOXKHE 3 AKUX IIO-
ypHAEThCA Hu@PO 6, mpuuoMy iHINI IMUPPU KOMKHOIO i3 uuces
BimMminHi Big umcsaa 6. SIKIMo mepecTaBUTH MIiCIAMU ITUMPPU B KOXK-
HOMY i3 3arajaHmux 4uces, TO 3HAUCHHS IX JOOYTKY He 3MiHUTBHCS.
Axi uncia 3aragaB yueHb?

1229. Onecy Hapogubea y XX croiirti. ¥ 2009 pomi itomy 0yJio
CTiIBKM POKiB, AKOIO € cyMa IIudp HOT0 POKY HAPOIKeHHA. ¥ AKO-
My poiti Hapogusca Oiecs?

1230. IIpu axomy sHaueHHi @ npami 3x + 4y =51 2x + 8y = a
epeTUHAIOThCS B TOUILi, IO JEKUTH Ha oci y?

1231. [To6epiTh, AKIIO IIe MOXKJINBO, TaKe 3HAUEHHSA M, IIPU TKOMY
cHCTeMa PiBHAHL Ma€ €IWHUIN PO3B’SI30K; He Mae PO3B’A3KiB; Mae
Oesyiu po3B’sI3KiB:

1 2x -y =", 3x + 2y = 6, 5 mx —2y =1,
mx—y =25; 1,5x +y =m; 4x — 8y = 4.
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4x — 3y =10,
1232. TIpu aAKoMy 3HAUeHHI a cucTeMa pIBHSAHBL §2X + 5y = -8,

Mae PO3B’A30K? alx +y) =7

1233. Po3B’sokiTh cucTemMy PiBHSAHD:

x—-y=2, x+y="1,
1)jy—-2=3, 2)qy+2z=5,
Z2+x =05 z2+x =—4.

1234. IIpu mHOXeHHI MHOrouneHa 4x% — 2x2 + 3x — 8 Ha MHOTO-
wieH ax? + bx + 1 ofep:kau MHOTOUJIeH, AKWH He MiCTUTH aHi x?,

ani x3. BHaiAITH KoedimienTn a i b Ta MHOTOYJIEeH, AKUIl OfepKa-
JU B TOOYTKY.

1235. Po3B’sa:KiTh cucTeMy PiBHSAHB:

—1)(y - 4x) = 0, - 1) =0,
1) {(x )y —4x) =0 N {(x Y(x+1)=0

x+y=3; (y-2)(x+y-6)=0;
) x?2—y% =0, 5 x?+2xy+y?-1=0,
3x—y=4; 3x -y =3.

Po3B a3anHsda.4) [lepiiie piBHAHHSA CHCTEeMU IEPEITUIITIEMO
rak: x2 + 2xy + y2 = 1, Tobro (x + y)? = 1. BBigku x + y = 1 abo
x + y = —1. OT:Ke, po3B’sA3yBaHHS MMOYATKOBOI cUCTeMU PiBHSIHb
3BEJIOCS IO PO3B’sA3YBAHHSA IBOX CUCTEM:

x+y=1, x+y=-1,
3x—-y=3 @ 3x -y =3.

3Bigku x =1; y =0 ta x = 0,5; y = —1,5.
Bigmosigs: (1; 0); (0,5; —1,5).
1236. Po3p’s1:KiTh PiBHAHHA 3 IBOMA 3MiHHUMU:
D (&~ 2 + Bx — g = 0;
2) (2x —y? + x%2+ 8x + 16 = 0;
3)(Tx +y—382+ x%2+ 2xy + y?=0;
4) |x —y + 5| + x2 — 4xy + 4y% = 0;
5) x2 +y? —4x + 2y + 5 =0;
6) x2 — 2xy + 2y> + 6y + 9 =0.

1237. Yucao b ma 10 % O6iapmre 3a yucyao a i Ha 30 % Oinabine 3a
yuesao ¢. S3HAWIITL uncaa a, b i ¢, AKImo a Ha 8 OijabIe 3a c.
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1238. Yepes 4 poxku BimHOIIIeHHs BiKy OpaTa o BiKy cecTpu mo-
piBuoBaTuMe 7 : 5. CKiJIbKU POKiB HUHI KOMKHOMY 3 HHUX, AKIIIO
2 poku ToMy Opar OyB yABiui crapiiuii 3a cecTpy?

1239. Baraganu gesxe ABOIM(OBE UMCJIO0. JIKIIO Il UMCJIO IIOLi-
JIUTH Ha CyMy Horo mudp, OJepXuMO HEIIOBHY YacTKY, IO AOPiB-
HIoE 4, Ta 6 B ocTaui. SIKIMO K Big IILOT0 YMCJIA BiTHSATH MOTPOEHY
cymy #oro mudp, To ogep:kumMo 16. fIxe umcsao saramaau?

1240. KinbKicTb IecATKIB MesTKOTr0 TPUIIM(POBOro YKcaa BABiUi 6iab-
ma 3a KijgbkicTs omumumilb. Cyma mudp IIbOTO umcia AopiBHIOE 13.
Axnro moMiHATH MicnaAMEU IU(GPU COTEHD i OTUHUITH, TO OAEPKUMO
ynceJo, Axke Ha 495 meHmIe Big maHoro. 3HAUIITH JaHe YMCJIIO.

1241. dAxmro mepire 3 ABOX maHuUX uuces 30iapmuty Ha 10 %, a
npyre — uHa 15 %, To ix cyma 306iabmmnuThes Ha 13 %. AKimo mepime
3 JaHuX yuceJ 3MmeHImuTyu Ha 5 %, a gpyre — Ha 10 %, TOo cyma
ypcesJ 3MeHINUThCA Ha 48. 3HaNAITL gaHi ymcJa.

1242. [Insa npoBeleHHS PEMOHTY IPUA0AIU ITicok i memeHT. Ilep-
1 . . .1
IIOr0 [HS BUKOPUCTAJU = Bim mMacu mpumbaHOro micKy i 1 Bix

Macu IpuUAO0AHOro IleMeHTYy, I[0 pasoM ckJjayo 205 xr. Ipyroro
IHSA BUKOPUCTAJY UBEPTH Tiel Macu IicKy, AKa 3aJUIIUJIACA, IO
Ha 37 Kr OijbIlle 3a Macy II'SITOI YaCTHUHU IEMEHTY, AKa 3aJIUIIN-
Jacs mics mnepiroro auA. CKiJIbKY HiCKY i CKiIBKU IIeMeHTy OyJIo
npuabaHo AJId PEMOHTY?

1243. OgHa cTOpOoHA TPUKYTHUKA yTPUUi Oinbina 3a apyry. Ilepu-
MeTp TPUKYTHHKA Ha 22 cMm Oijgbmumii 3a ixX miBcymy i Ha 27 cMm
OiMBIIME 3a iX HMiBpisHUIN0. SHAHUAITL CTOPOHU TPUKYTHUKA.

1244. S0 MOBKUHY IPAMOKYTHUKA 30i/JIBITUTH HA 3 CM, a IIIU-

pUHY — Ha 2 €M, TO Horo moma 36iapmuTbea Ha 37 cm2. Ko &
KOJKHY CTOPOHY IPSAMOKYTHUKA 3MEHIIIUTH HAa 1 ¢M, TO HOTO0 ILJIO-

Ia 3MeHIIUThCA Ha 12 cm2. BHaiiiTe ImepuMeTp AAHOTO IIPAMO-
KYTHHUKA.

1245. 31MBOK CKJAZa€ThbCA 3 ABOX METAJiB, Macu SAKHUX BimgHO-
cATbCAI AK 3 : 4. IHImMi 3JIMBOK MicTHUTBH Ti cami Merasu, aje y
Bimmomrenui 1 : 2. ITo ckinbKU KijorpamiB Bil KOKHOTO 3JIMBKY
Tpeba B3ATHU, 1100 ofeps;KaTy 3JAUBOK Macom 10 Kr, y sKoMy Macu
THX CAaMHX METAaJIiB BimHocATbCA AK 2 : 3?

1246. [Jopora Bij ceJyia o MicTa CIIOYaTKY IPOJISTa€ TOPU3OHTAIb-
HO, a moTim yropy. TypucT mmpoixaB Ha BeJOCHUIIEi TOPHU3OHTAJILHY
ii wactuny 3i mBuakictio 10 KM/rom, a Bropy MHIIOB HilIKW 3i
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mBHUIKicTIO 3 KM/Ton i mpubyB mo micta ueped 1 rox 40 xB micasa
BUi3Ay i3 cejya. Y 3BOPOTHOMY HAIPAMKY IIJIAX YVHU3 TYPUCT IIPO-
ixaB 8i mBuaKicTio 15 KM/Tozm, a TOPU3OHTAJbHY MIIAHKY — 3i
mBHUaKicTIO 12 KM/Tox 1 mpubyB 10 cejia uepe3 58 XB Iicjid BUismy
3 Micta. 3HaligiTe BigcTaHb MidK MicToM i cesom.

1247. B oguomy pesepsyapi 490 1 Bogu, a B inmmomy 560 s. AKio
TOJMUTY TEPIInii pesepByap A0 KpaiB BOJOIO 3 APYTOro, TO APYTUH
pesepByap BUSABUTHCS 3alOBHEHWM TiJbKW HATOJOBUHY. SIKIITO
IPYyTuil pesepByap A0 KpaiB JOJUTU BOJOIO 3 MEPIIOTO0, TO MEPIITUA
OyIe 3allOBHEHUN BOMAOIO TiJILKU Ha TPETHHY. BU3HAUTEe €MHICTDL
KOJKHOTO 3 pe3epByapis.

1248. ABToOyCc i MapumIpyTHe Takci, sIKi 3a PO3KJIAJOM BHUPYIIAa-
I0Th HA3yCTPiu ogmH OgHOMY O 8 roxa 3 IYHKTIB A i B, 3asBuuaii
sycTpiuaroThesa o 8 rox 12 xB. AJte ogHOro pasy MaplIIpyTHe TaKci
BUPYIINJIO B peiic o 8 rog 8 xB i 3ycrpismocss 3 aBToOycoM O
8 rom 17 xB. 3HaliAiTh MBUIKICTL aBTOOyCA i IMBUAKICTH MapIi-
PYTHOI'O TakKci, AKINO BigcTaub MixK A i B mopiBHOE 24 KM.

1249. 3 nyuxkty M mo nyukty N o 7 rox i o 7 rox 30 xB Buixaau
IBa aBTOOycu 3 OonHieio i Tiero camoro mBuakictio. O 7 roxg 10 xB
3 nyHKTY N mo nyHKTY M Buixas BeJjiocuIienucT. BiH 3ycTpiB mep-
muii aBTodyc o 7 rox 40 xB, a mpyruit — o 8 rox 01 xB. 3HaHIITHL
MIBUAKOCTI BeJIOCHUIIEINCTAa Ta KOXKHOTO 3 aBTOOyCiB, AKIIO Bin-
craHb Mik myHKTamMu M i N gopiBHioe 37 KM.

1250. 3 micTa B cejo, BifcTaub Misk AKUMU 24 KM, BUPYIIIUB TY-
puct. Yepes 1 roxg 20 XB ycjaim 3a HUM BUiXaB BeJIOCUTIEINCT, AKUHA
yepes3 MiBroguHU HaA3LoTHAB TypucTta. Ilicas mpubyTTs B ceso Be-
JIOCUTIEUCT, He 3YNUHSAIOUNCH, IIOBEPHYB Has3and i 3ycTpiBca 3 Ty-
pucToM uepes IIiBTOPU TOAUWHU ITicJdA IepIimnoi 3ycrpiui. 3HalmiTh
MIBUAKICTh TypPHUCTA i IMIBUAKICTH BEJIOCUIIENICTA.

1251. 3 micra A B micto B 0 9 rox Buixauu asa aBrodycu. ¥ TOK
caMuit uac 3 micta B B micTo A BuixaB Bejocumnenuct. OQuH aBTO-
O0yc TpamuBcsa Ha Horo muisaxy o 10 rom 20 xB, a apyruii — 00
11 rox. 3HAWOITE MIBUAKOCTI BeJOCUIIEANCTA Ta KOYKHOT'O 3 aBTO-

0OyciB, SKIIO IMIBUAKICTh OMHOTO aBTOOyCA CTAHOBUTH D Bim mIBUI-
KOCTi Apyroro, a Bigcrtaub Mixk mictamu — 120 Km.

1252. Tlo xouay, moB:kuHaA sAKoro 500 M, pyxarmTbCSA ABi TOUKH.
Bonu sycrpiuarorsbes uepes kKoykHI 10 ¢, AKINO PyXamThCS y IIPO-
TUJEKHUX HaOpAMKaxX, i uepe3 KoxkHi 50 ¢, AKIIO B OTHOMY.
SHANUIITh MIBUAKICTH KOMKHOI 3 TOUOK.
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BIAOMOCTI 3 KYPCY MATEMATUKU 5-6 KAACIB

Harypaasni yucia

Yucaa 1, 2, 3, 4, 5, ... , AKi BUKOPUCTOBYIOTH [JIs Jiubu mpe-
MeTiB, Ha3WMBAIOTh HamypaavbHumMu uucaamu. HaiimeHie HATY-
pajbHe umcyo AopiBHioe 1, HalbijbIe — He icHYE.

IIpu oxpyenenni HamypaabHozo wucsa IO TIEBHOTO PO3PALY BCi
HACTYIIHI 3a IIUM pO3PAAOM HUMPU 3aMiHIOIOTH HYJAAMU. SIKIIIO
mepIia HacTyIlHA 3a IIUM po3pagoM mudppa 5, 6, 7, 8 a6o 9, To
ocTaHHIO IUMPy, IO BaJUIINUIACA, 30iJBIIYIOTH HA OJWHWUILIO.
dAxio mepra HacTymHa 3a 1tuM poapsagom udpa 0, 1, 2, 3 a6o 4,
TO OCTaHHIO IUDPyY, AKA 3aJUIIUIACA, HE 3MiHIOIOTh.

Hampurknan, mpu OKpyTJIeHHI 10 COTEHb:

4520 ~ 4500, 17 287 ~ 17 300, 12 950 ~ 13 000.

IloginpHicTs HATYpPAJAbHUX YHCEJ

SKII0 KaMXyTh, 1[0 OAHE HaTypaJbHe UNCJIO 0ilumbcs Ha iHIle,
TO MalOTh Ha yBasi gijmenus 6es3 ocraui.

ArI0 HaTypaJibHEe YKMCJI0 @ AiJUTHCA Ha HaTypaJbHE uucjo b,
TO @ HasWBaIOTh KpamHum b, a b — diavHurxom a. Hampurnan,
yucjao 20 KpaTHe yucay 5; umcio 7 € SiJIbHMKOM umcia 28.

Os3nakxu nodinbHocmi:

1) ma 10 ginarbea Bei HaTypaJbHI UmMcya, 3aMUC AKUX 3aKiHUY-

erbes mudpoio 0;
2) Ha 5 #gingaThesA Bei HATypaJibHI YmMcia, 3al0UC AKUX 3aKiHUY-
erbes 1udpoio 0 adbo mudpoio 5;

3) Ha 2 mingaThesA Bel HATypaJibHI Ymcia, 3alUC AKUX 3aKiHUYy-

€ThCsA IMapHO MU(POIO;

4) Ha 3 minaTbcA BCi HATYypaJIbHI umcia, cyMa IUPP AKUX [Ti-

JUTHCA Ha 3;
5) ma 9 mimaTbcA Bci HaTypaJbHI umcia, cyma Iu@p AKUX Ii-
JauTbesa Ha 9.

HarypasnbHe unciio Ha3MBaIOTh NPOCMUM, AKIIO BOHO Ma€ Tijb-
KU JBa TiJbHUKW: OGUHUINIO i came Iie umcyao. HarypanbHe 4MCI0
Ha3UBAIOTh CKAA0CHUM, SIKIIIO BOHO Ma€ OijbIlle ABOX AiJbHUKIiB.

Hanpukaan, uncaa 2, 3, 5, 7, 11 — mpocri, a uucaa 4, 6, 15,
108 — cruageni. Yucsao 1 He € aHi mpocTuM, aHi CKJIAJEHIIM.

Bynn-ake criazeHe 4mcao MOMKHA PO3KLACMU HA NPOCTLL MHOMC-
nuxu. Hanpukaanm:

24=2-2-2-3; 120=2-2-2-3-5; 693=3-3-7-11.

Haii6isnbmre HaTypasbHe YMCIIO, Ha SKe AiJATHBCA uucia a i b,
Ha3WBAIOTh Halbiivwum cninvHum diavrurxom (HCI) mux uwmces.
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1106 suaiiTu HCII nBox (abo 6inbIoi KibKoOCTi) unces, Tpedba pos-
KJACTH IIi umcja Ha IIPOCTi MHOMKHUKM i 3HAWTHU HOOYTOK CIIiJIb-
HUX IIPOCTUX MHOMKHUKIiB:

180 | 2 450 | 2
90 | 2 225 | 3
45 | 3 7|3
15| 3 25| 5

5|5 5|5
1 1

Hanpuxaanx, HCI(180; 450) = 2 - 3 - 3 - 5 = 90. dAxmro
HCII(a; b) = 1, To uncyia a i b HAa3UBAIOTH 83AEMHO NPOCMUMU.

Haiimenmie HaTypaJibHe YHCJIO, AKe MiJIUThCS Ha 4Yucjaa a i b,
HasuBawTb Halmenwum cninvhum kpamuum (HCK) mux uwmces.
11106 suaiitu HCK gBox (abo 6isbImoi KijgbKoCTi) unces, Tpeda pos-
KJIACTHU IIi YmMcJia Ha IIPOCTi MHOKHUKHU i JOMOBHUTHU PO3KJIAT OII-
HOI'O 3 HUX THMU MHOMKHUKAMU iHIIUX YMCeJ, AKUX HE BHUCTAUYAE
B HOro po3KJami, IIicJis 4oro 3HaWTH JOOYTOK OTPUMAHNX MHOMK-
HUKIiB.

Hanpuxknag, HCK(180; 450) =2-2-3-3-5-5 =900.

180

K10 i yac miJieHHA HATYpPaJIbHOTO YMCJIa a HAa HaTypaJbHe Ulc-
JI0 b omepKaIM HEIOBHY YacTKy ¢ 1 octauy r, To a = bqg + r, ne r < b.

Hampurnan:

_108 | 13
104 | 8
4

Orixe, 108 = 13 - 8 + 4.

HecsaTkoBi mpoou

3 IBOX [EeCATKOBUX APOOiB OinbliuMm € TOH, II[0 Ma€ OiabIIy
miny vactuny. Aximo miai yacTuHM Apob6iB piBHI, TO GiabIINI TOI,
y SAKOro OijpIlle mecsaTux, i T. 1.

Hanpukaan: 18,7 > 16,92; 12,37 < 12,41; 5,32 > 5,319.

IIpu oxpyenenni decamrogozo OpoOy [O TEBHOTO PO3PAAY BCi
HACTYIIHI 3a IIUM PO3PAAOM HUMPU 3aMiHIOIOTH HYJIIMU ado Bin-
KHIAI0Th (AKIIIO BOHU CTOATDH IICJASA KOMH). SIKIIIO TEpIIo Ha-
CTYIIHOIO 3a IIMM PO3PAI0M Iiudpoio € 5, 6, 7, 8 a60 9, To ocTaHHIO
nudpy, 10 3aJUIINIACS, 30iABIIVIOTh HA OAMHUI0. JIKINO Iep-
II0I0 HACTYIIHOIO 3a ITmM pospsagoMm 1udpoio € 0, 1, 2, 3 a6o 4, To
ocTaHHIO TGPy, IO 3aJUIINJIACA, He 3MiHIOIOTb.

Hamnpurknanm, mpu OKpyIJIeHHI 10 COTUX MAaEMO:

4,783 ~ 4,78; 5,925 ~ 5,93; 4,798 ~ 4,80.
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Jlodasanns i idnimannsa decamikosux 0po6i6é BUKOHYIOTH IIO-
pO3PsALHO, 3aNMCYIOYN I1X OAMH IIiJ OTHUM TaK, 1106 KomMa poaTa-
moByBaJiacd mig komoio. Hampukian:

N 4,52 13,29
3,8 4,273
8,32 9,017

o6 nomuomumu dsa Odecamrosux Opobu, Tpeba BUKOHATHU
MHOKEHHA, Heé 3BepTalryu yBaru Ha KOMU, a IoTiM y ,Z[O6YTI-Cy
BiJOKPEMUTHU KOMOIO IIPABOPYY CTiJIBKU UMD, CKIIBKMU IX CTOITH
micJisi KOMU B 000X MHOKHUKAX PA30M.

Hanpurnan:
4,07 0,017
X X
2,9 0,9
N 3663 0,0153
814
11,803

IIlo6 nomunoxrcumu decamrosuil Opi6 na 10", te n — HaTypaJIbHE
YucJio, Tpeba B IbOMYy APOOi mepeHecTu KOMY Ha n mMudp mpaBo-
pyd.

Hanpuxnan: 4,17 - 10 = 41,7; 0,29 - 100 = 29; 4,8 - 1000 = 4800.

o6 nomuoxmcumu Odecamrosuii dpio na 0,1; 0,01; 0,001; ... ,
Tpeba B IIbOMY JAPOOi IIepeHecTH KOMY JiBODPYydY Ha CTiJIBKU 3HAa-
KiB, CKiJIbKY IX y APYroMy MHOMKHUKY Iriciia komu. Hampurmaan:
20,1 =1,72; 293 - 0,01 = 2,93; 1,45 - 0,001 = 0,00145.

106 nodiaumu decamrosuil Opid Ha HamypaJibHe YUcLo, Tpedba
BUKOHATHU [iJIeHHs, He 3BepTalouy yBaru Ha KOMY, aJie ITIicJs 3a-
KiHUeHHS OiJIeHHSA IijJ0l yacTUHHU APOOY IMO3HAYUTU KOMY B UaCT-
ni. Haopukaan:

42,8412
36 3,57
68

60
84
84
0

o6 nodinumu decamrosuil dpi6 Ha 10", Tpeba B 1iboMy Opobi
mepeHecTy KOMY Ha n mudp JiiBopyd.

Hanpuxnanm: 14,5 : 10 = 1,45; 2,37 : 100 = 0,0237.

IIlo6 nodiaumu decamkosuil 0pi6 Ha decamkosuil, Tpeba B Ji-
JIEHOMY 1 A1JIBHUKY IIepeHecTy KOMU Ha CTiJIbKU Iudp IpaBopyd,
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CKIJIBKM IX CTOITH IIicJIT KOMHU B AiIBHUKY, a MOTiM BUKOHATHU Ii-
JIeHHSI Ha HATypaJibHe YHCJIO.

Hanpurkaan: 12,1088 : 2,56 = 1210,88 : 256 = 4,73.

o6 nodiaumu decamrosuil dpio na 0,1; 0,01; 0,001, ..., Tpeda
B IIbOMY Jpo0i mIepeHeCcTH KOMY IIPaBOPYY Ha CTiIbKH 3HAKiB,
CKIJIBKM 1X CTOITH y AiJIEHOMY HicJis KOMM.

Hanpuxknaan: 4,73 : 0,1 = 47,3; 2,5 : 0,01 = 250;

0,0427 : 0,001 = 42,7.

3BuuaiiHi Tpoou

YacTKy Bif mijJieHHS 4Ymciia @ Ha YHCJO b MOKHA 3ammcaTu y
. . a o
BUTIAAL 36u%aitHoz0 Opoody 3’ e a — wuceavHuk 0poly, b — ioro

3HAMEHHUK.

Ilpasuavrum Opobom HABWBAIOTH APi0O, YMCETbHUK SAKOTO MEH-
Ui BiJ 3HaMEHHUKA.

Henpasuavium Opo6om Ha3sWBAIOTh ApPi6, YMCEIbHUK SKOTO
OiIBITMEA Bif 3HAMEHHUKA ab0 MTOpPiBHIOE HoMYy.

3HaueHHA TPaBUJIBHOTO APO0Y € MEeHITUM 3a 1, a HempaBUJIbHO-
ro — He MeHIIUM Bifx 1.

3 HeIrpaBUJIBHOTO APOo0y MOYKHA BUIIJIUTHU IIiay i 1poOOBY udac-
TUHU, TOOTO EPETBOPUTHU HOTO Ha MillAHEe YUCJTO.

Hampuxaan: 12 = 22; 175 = 43§.

b 5 4 4
Mimane ymciio MOKHA IOAATH Yy BUIVIALL HEIIPAaBUJIBHOTO IPO-

1 4-3+1 13
oy. H 4= =",
y. Hampuriman 3 3 3

Ocnosena eracmugicmv 0poby: 3HaUeHHA APOOy He 3MiHUTHCH,
AKIIO YHCEJbHUK i 3HAMEHHUK APO0Yy IIOMHOXKHUTHU a00 IIOTiInuTH
Ha ofHe II Te caMe BigMiHHe BiJ HYJA YMCJIO.

Hanpuxaan: % = % = % (ckopoTunu apid % Ha b),
% = % = % (3Besiu apib % I0 3HaMeHHuKa 14).

pobu 3 o0Harkosumu 3HameHHUKamu Ododarombv i 6i0HIMaAOMb

a b a+b.a b a-b
3a IpaBUJAMHU: — + — = i———= .
c c c c c c
2 3 5 13 2 11
Hampuknag: —+—-=—; ———=—.
vo7 7 19 19 19
IITo6 dodamu abo gidnsmu Opodu 3 PiSHUMU 3HAMEHHUKAMU, 1X
CIIOYATKY 3BOASATH JIO CITIJILHOTO 3HAMEHHUKA, & OTiM BUKOHYIOTh
Iilo 3a IIpaBUJIOM JoJaBaHHsS abo BimHiMaHHS APoOiB 3 OMHAKOBU-

MU SHAMEHHUKaMU.
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1 %3 5+9 14 7
Hanpukaag: —+ — = =— = ;
10 30 30 15
71 %5 21-10 11
8 12 24 24"
K BUKOHYIOTH JHOAABAHHA i BifHIMaHHA MiITIaHUX YIHCEJI, IO-
KasaHo Ha IPUKJIAJaX:
4/ 3/
5 1.9 3 gdt9 ;18 g1
3 4 12 12 12

Ya 03 16-15 1

.
’

5 4 20 20

2/ 3/ _

52 95 _g8 15 _,26-15 ,11
9 "6 18 18 18 18

Ho6yTKOM ABOX APOOiB € Api0, YMCEIBbHUKOM SKOTO € HOOYTOK
YNCEeJbHUKIB IIUX APO0iB, a 3HAMEHHUKOM — JOOYTOK 3HAMEHHI-
KiB mux mpobiB:

a ¢ _ac
b d bd
1 7
Han I/IRJIa'g‘E: AP =l'7.§—z 3_T7-3_21_
PRRIaE 8 15~ 815, 1275 15 1.5 5

1 10
:%;21‘42 73 _ 7-30 _10

3 7 3817 B4, 1
IIBa n1poOu HA3UBAIOTH 83AEMHO 00CPHEHUMU, AKINO iX TOOYTOK
IOPiBHIOE OMMHU!ILI.
II]o6 nodiaumu o0urn Opib Ha Opyzuil, Tpebda mijeHe TOMHOMKUTHU
Ha api0, o0epHEeHUH M0 HiJIbLHUKA:

|

|
—
e

a,.c_a d_ad
b'd b ¢ be
HaHI/II-CJIa'g'§_g'z_ﬂ_ﬁ'zl°1§ é‘zzé.é:
D s 7753 538 15 2 4 24 271
5-4° 10 .3
= —:—:1—_
Zerooor T

Bignomenns i mpomopirii

YacTKy ABOX YMCEJ HASUBAIOTL BIOHOULEHHAM UUX YUCel.

1
ITpuknagu BigHOmens: 2 : 7; 0,3 : E TOIIO.
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PiBHicTb ABOX BigHOIIIEHh HA3MBAIOTh NPONOPUIET.
Hanpurkaan: 8 : 2 =10 : 2,5 — nponopiris.

Cepedni unenu nponopuii

a:b=c:d.
Kpaiini wnenu nponopuii
OcHnosHa eaacmusicmb nponopuyii: AOOYTOK KpaiHiX UjeHiB
MIPOTIOPILii MOpiBHIOE MOOYTKY ii cepeqHix dyeHiB, TOOTO AKIIO

a:b:c:d(aGO g=£), TO ad = be.
b d

[Bi 3MiHHI BeITMUMHM, BiTHOIIIEHHA BiATIOBIAHUX 3HAUEHDb AKUX
€ cTaJuM, Ha3UBAIOTh NPAMO nponopuiliHumu. SIKI0 nBi Beauwuum-
HU TPAMO IPOMOPITifiHi, To 3i 36iabIlIeHHAM (3MEHIIIEHHAM) 3Ha-
YeHHA OfHiel 3 HMX y KijbKa pasiB 3HaUeHHS APYroi BeJUYMHU
301JIBIITYETHCS (3MEHIIIYEThCA) ¥ CTIIBKH 2K pasiB.

HonarHi i Bim’emui uncaa

OBa uwmcsa, 10 PiBHATHCA JIUINE 3HAKOM, HA3WBAIOTH NPOMU-
JLeHCHUMU YUCIAMU.

Hampukaasn: uucaa 5 i —5 — mpoTuiexHi.

Modysem uwmciaa Ha3SWBAIOTh BifIcTaHb BiJ TMOYATKY BiIIiKy
0 TOYKHU, STKOI0 300pasKeHo Ile YMCJI0 Ha KOOPAWHATHIHN mpAMiii.

Monynem momaTHOro umcsaa i umcaa HYJIb € caMe Ie YHCJIO,
a MOAyJIeM Bi’€ MHOT'O YMCJIA — HPOTHUJIEKHE HOMY UMCJIO:
| | a, axmo a = 0,
¢ —a, akmo a < 0.

Bynp-ake Bimg’eMHe umca0 € MEHIIMM 3a HYJb I MEHIINM 3a
OyIb-AKe DoJaTHe UICJIO. 3 ABOX Bi’€MHUX uUmceJ OiJLIINM € Te,
MOIYJb AKOI'0 MEHIIIUH, i MEHIIIUM € Te, MOAYJb AKOr0 Oil/IBIITMI.

Hampurkaan: 2 > -10; -5 < 0; -3 < -1; —4 > —15.

IIlo6 dodamu 08a 8id’emHuUxX Yucaa, Tpeba momatu ixX MomyJi i
mepez OfNePKAHUM Pe3yIbTaTOM 3aIlMCAaTH 3HAK «—».

Hanpuxknan: -2 + (—=7) = —9.

IIlo6 dodamu 08a wucaa 3 pi3HUMU 3HAKAMU, Tpeba Bifm GiabImo-
o 3 MOAYJIiB JONAHKIB BiIHATH MEHIINI MOAYJIb i Iepen pe3yJbTa-
TOM 3aIKCATHA 3HAK TOrO JOJAHKA, MOLYJb SKOrO € OlJIbIIIIM.

Hampukaanm: -7+ 7=0; 5+ (-3)=2; -8 +1=-T7.

IITo6 6i0 00HO20 wucaa gi0HamU iHule, Tpeba IO 3MEHIITYBaHOT'O
IOLATH UYMCJIO, IPOTHUICKHE BiJ €MHUKY:

a—-b=a+ (-b).
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Hanpuknanm: 5 -9=5+(-9)=-4; 2-5=-2+(5)=-T;
3-(-7N=-3+T7=4.

Jlobymokx nBoX umcesl 3 OMHAKOBUMU 3HAKaMU JIOPiBHIOE HOOYT-
Ky ix MoxyaiB. J[oOyTOK ABOX YMCeJ 3 PiBHMMHU 3HaKaMHU OOPiB-
HIOE JOOYTKY iX MOAYJiB, 3aIIICAHOMY 3i 3HAKOM «—».

Hanpuxnan: —4 - (-3) = 12; 2 - (-5) = -10.

Yacmka OBOX YUCEJ 3 ONHAKOBUMU 3HAKAMU JOPiBHIOE UaCTIIi
ix momyxaiB. HacTka ABOX UMCesJ 3 PiBHMMU 3HAKaAMU JTOPiBHIOE
yacTIii iX MOAyJIiB, 3ammcaHiil 31 3HAKOM «—».

Hanpuxaan: -8 : ((2)=4; 6 : (-3)=-2; —18: 6 =-3.

Vci migni umena, yei apo6oBi uncsaa ta uuncao 0 Ha3MBaIOTL payio-
HAJLbHUMU YUCLAMU.

Bynp-saKi pamioHasbHi Yncaa MamTh TaKi gracmusocmi:

a + b =0+ a— mepecraBHa BJIACTUBICTH MOJaBaHHS;

(@a+b)+c=a+ (b+ c)— cuosyuHa BJIACTUBICTh AOJaBaHH;

ab = ba — nepecTaBHa BJIACTUBICTbh MHOKEHHS;

(ab)c = a(bc) — cmonyyHa BJIAaCTUBICTH MHOIKEHH;

(a + b)c = ac + bc — posnoAisbHA BJIACTUBICTh MHOKEHHS.

IlepeTBOpenHsa BUpa3iB

106 s3secmu nodioni dodanku, Tpeba gomatu ix KoedimienTu i
3HAWAEHNIN Pes3yjIbTaT MOMHOMKUTHY HA CHIMIbHY OYKBEHY YacTUHY.
Hanpurkaan: 5x + 2x = 7x; 9a — a = 8a; 4b + 7b — 2b = 9b.

T 06 poskpumu Oyxicku, neped sxumu cmoimsv 3HaK «+», Tpebda
He MMUCcaT! AYXKKU i BHAK «+», II[0 CTOITH Ilepe] HUMU, Ta 3alUCATH
BCi momaHKM 31 cBOIMU 3HaAKaMM.

Hanpuxknan: 4x + 2m — 5p) = 4x + 2m — 5p.

ITo6 poskpumu Oyixcku, neped axumu cmoimv 3HAK «—», Tpebda
He MHUcaTy AYKKU 1 BHAK «—», II10 CTOITH IIepel HUMU, Ta 3alUCaTUh
BCi MOJAHKU 3 MPOTUJIEKHUMU 3HAKAMU.

Hanpuxknan: 7x — (ba — 2b) = Tx — 5a + 2b.

Bnpasu Ha noémopennsa Kypcy mamemamuru
5—-6 Kaacie

1. SHaigiTe HAWOIIBIINK CHIJIbHUNA SIJIbHUK i HaliMeHIIe CIIiIbHe
KpaTHe YNCeJI:

1) 71 25; 2) 36 i 48; 3) 126 i 330; 4) 15; 20 i 25.
2. Croporith apib:
IR Pl 8) 20, 1 227,
20 140 693 221
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3. Bukonaiite miro:

1) 3l+ Zi; Z)Qi—2l; 3) 3é+7i;
11 11 13 13 5 10
4)8£+11i; 5) 41—1—1; 6)5l—22.
26 39 15 20 12 18
4. 3HaligiTL 3HAUEHHSA BUPA3Yy:
2
16 35 7 5 2
4)£:E; 5)4g:2; 6)21:1§.
17 51 3 8 9

5. 3i06pani rpubu posKJIaJM y TPU KOIIMKU. ¥ IEPIINil MOKJIAJIU
. N . .
36 rpubiB. ¥ apyruit — 9 Bif KiZmbKoCTi rpubiB y mepuioMmy KOIIH-

Ky i 70 % Bix KimpkKocTi rpubiB y Tperhomy. CKinbKM BCHOTO 3i-
6paJsiu rpubis?

6. IlepeBipTe, yu MOKHA 3 JaHUX BiJHOIIIEHb CKJIACTU IIPOIIOPILilO:
. 1 1.8 7
1) 0,4:0,8i18 : 30; 2)2=:83=-i—:—.
7 8 25 15
7. IlepumeTrp TpuKyTHHKA HopiBHIOE 30 cM, a JOBXKHUHU HOTO CTO-
piH BigHOCATHCA AK 6 : 5 : 4. 3HANAITE HANWOIIBIITY CTOPOHY I[HOTO
TPUKYTHUKA.

8. O0uyucaire:

1) -2 + (-3,1);  2)-8,5+9; 3) 14 + (-17,1);
1) 4% + 45 5) 5T 6) 4 — (-8);
7) -2 — (-1); 8)4-11+3;  9)—5- (1)

10) ‘—%‘ C(-18);  11) E‘ : (-16); 12) —2% : (—1%}

9. Po3B’s1okiTh PiBHAHHS:

1) 1,8x — 2,7 = 6,3 — 1,2x; 2)2(x - 3) +5 = 4(x + 2).

10. Kimorpam OamaHiB IOpOosKuMili 3a Kijgorpam ameJbCHUHIB Ha
5 rpH. 3a 5 Kr OaHaHiB 3amJaTUJIN CTiIBKU K, CKiJIbKH 3a 6 KT
amenbcuHiB. CKiTbKY KOIITYE Kijmorpam GaHaHiB?

11. ITosuauTe Ha KOOpAUHATHIN muomuHi Touku A(—2; 1); B(0; —2);
C(4; —6); D(5; 0); E(3; 5); F(=3; —4).
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BIAMOBIAI TA BKA3IBKU AO BIPAB

Pozmin I

21. 1. 22. 2,2. 24. 1) 9; 2) -2,25; 3) —3 4) —§ 25. 1) 4;

2)—%;3) —1%;4) —1%.26. 1) x2 — y?; 2) ab — mn; 3) d2 (d — a) x

x (d — b) abo ad + b(d — a) abo bd + a(d — b). 29. 84 xm. 30. 1) Taxk;

2)Hi. 50.1) 2x — 3; 2) 6m —4n; 3) 2p — 1; 4) 2x — y; 5)3ia+5zb;

6) 2n — m. 51. 1) 3a — 1; 2) 13m — 13a; 3) 1 — 2y; 4) —0,6b.
59.1) 5 %; 2)025% 60. 16 xm/rox. 89. 1) 1; 2) 3; 3) —5. 90. 1) 2;

2) 1; 3) 5. 92. 1)5—5 2) 2% 93. Tax. 130. 1) 1000; 2) 25; 3) 1;

4) 128; 5) 2; 6) 5. 131. 1) 1; 2) 32; 3) 5; 4) 5. 132. 1) 27; 2) 32;
3) 243; 4) 25. 133. 1) 7; 2) 12; 3) 324; 4) %. 134. 1) 7; 2) 12; 3) 20;
4) %. 135. 1) 61° = 365; 2) 1020 > 2010; 3) 514 < 267; 4) 23000 < 32000,

137. 1) 68 rpu; 2) 74,8 rpH; 3) 3MeHIIUAacsa Ha 9,2 TpH; 4) 3MeH-
mntacs Ha 6,5 %. 138. 1) 7; 2) 9; 3) —1,5; 4) —26. 139. 3,54a — 8,6b;
103,7. 140. JIumte ogaum cmocobom. 151. 1), 3), 4) Hi; 2) Tax.
152. 18x3 cm3. 153. 3b% nm2. 156. 666 cropinok. 169. 1) 2m3 a6o
—2m3; 2) 0,6p*g® a6o —0,6ptq®; 3) -2¢3; 4) 10c?m?; 5) 2ab? a6o

—2ab?; 6) ¢3p?. 170. 1) 3mSnll; 2) ab6 3) —12mp; 4)—1a 5) —1;
)——n . 171. 1) 5mn?; 2) —3x5; 3) ——a3b; 4) _ L 7. 1) 240m?;
64 ) 3 24
2) —8ml7; 3) —al3pl9; 4) —5§a8c13. 173. 1) 24a!3; 2) -100a25;
3) —2a31% 4) —12§m7n13. 175. 1) 8al9; 2) 6%m20n24;
3) —49mltnl4; 4) —32x20¢%0, 176. 1) 2700m'n8; 2) —2a!3pY
3) 27a26m10 4) x28y28 179 1) 01a2n+3b2n+5 2) 72a6n+6b15+6n
3) a8n+10b18n+3 4) x13n-5y12n+5 180, 1)2— 2)11g 3) —49; 4) 343.
181. 1)1— 2)12% 3) —81; 4) 729. 183. 1) b%; 2) —m8; 3) a; 4) —nd.

184. 98. 204. 1) —5a%b* — 12a%b + 2a%b%, mocToro cremeHs;
2) Tx*y® — 10x*y? + 21x%y*, cromoro cremensa. 205. 1) 4a?b3 — a?,
waToro cremens; 2) 2xy® + 15x3y — Txy?, 4eTBepTOrO CTENEHA.
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206. 2xy® — 2x3y; —%. 212. 1), 6) momarmi; 3), 4) Big’eMHi.
216. Tak, mampukaasn, x = 66; y = 33. Bkasiska. Cuig BpaxyBa-
T, mo 336 =33 -335=382-335+1-33°=25-33%+ 33%° = 66° +
+ 335, 229. 1) 3; 2) 3. 230. 1) 0; 2) 3. 233. 1) 1,2; 2) —7. 234. 1) 6;
2) 2,25. 246. 1) -9; 2) 101. 247. 1) —11; 2) 4. 249. 1) 2m? + Tmn;
2) 12m2 + 3mn — 2n2. 250. Brkasisxka. Ilicaa copomensa pisHumi

MHOTOuWIeHiB ofgep:xuMo Bupas 0,2x* + 0,5x2 + 4. HaiimeHmre 3Ha-
YeHHsA IIbOTO BUpasy maopiBHIOE 4, arimo x = 0. 253. 1) 100x +
+ 10y + z; 2) 100z + 10y + x; 3) 100x + 11y + 11z; 4) 90y + 9x +

+ z. 256. 1) 430; 2) 820, 3) 161%; 4) 3212, 257. Bkasziska. Hary-
pajbHe YMCJ0 € KpaTHUM uucay 36 Toxi i TiibKu Tomi, KoM BOHO
e kpatHuM uymncyaam 4 i 9. aai BUKopucTaTu O3HAKU TMOJiJTBHOCTL
Ha 4 (Bamaua Ne 94) ta ma 9. 280. 1) 2a; —7; 2) 11 — 27x; 12;

3) 3a? — 3b%; 0; 4) 2xy3; —2. 281. 1) 13a?; %; 2) 8x2 — 8y?; 0.
283. 1) 2; 2) -2T7; 3) —1; 4) 0,25. 284. 1) —0,75; 2) -32; 3) —0,25;
4) 0,75. 285. 1) g; 2) —-1,5. 286. 16 r. 287. 1 rpu 25 Koi.; 3 I'PH;
4 rpu 50 xom. 288. 18 korymok; 12 Korymiok. 289. 18 xkm/rox.
292, 1) —x"t; 2) —y2r; 3) —3z7. 294. 1) éa7b12; 2) —10m8n23,

295. 1) 8; 2) 87,5. 296. BkaziBka. Posrnanbsre cymy (6a + b) +
+ (6b + a) Ta moBexiTh, 0 MPW HATypaJbHUX a i b BOHa € Kpar-
Hoto umeay 7. 319. 1) 74 300; 2) 1 103 000. 320. 1) —5,23; 2) 0;

3) 4; 4) —27. 321. 1) 10,11; 2) 1%. 325. 1) 0; i; 2) 0; —4; 3) 0; —9;

4) 0; 1,5. 326. 1) 0; —%; 2) 0; 10; 3) 0; 14; 4) O; —%.
327. 1) —g; 5 2) —2,5; 2. 328. 1) -1,25; 7; 2) 3; —3,5.

331. 1) 25(m — 2)2; 2) 81(2a + 3b)2. 332. 1) 3; T; 2) —2; 5. 333. 1) 2;
4; 2) —2%; 4. 337. 24 cm i 8 cm. 338. Tak, Hanpurgam, a = —2;
b=0;c=1.354. 1) —6; 2) 0. 355. 1) 2; 2) 0. 358. 1) 2Tm3 + 8n3;
2) 8x3 — 125y3; 3) —x3 + x%a + bxa® — 2a3; 4) -3m3 + 16m3x —
— 2mx? — x3. 359. 1) 27x3 — y3; 2) 27a® + 12a%b — Tab® — 2b3.
360. 1) 14 — 15m; 2) —18y% — 4; 3) 4a + 4; 4) b + 15. 361. 1) —x2 —
— 15; 2) 11a + 10; 3) 12 — 17x; 4) 16. 370. 1) x% — 5x3; 44; 2) a’;

27. 371. 1) —24x; —27; 2) 27b3; 1. 372. 1) 3; 2) é 373. 1) —2; 2) 1.
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376. 14; 15; 16. 377. Ha 2. 378. Ha 3. 381. 18; 19; 20; 21. 382. 24;
25; 26; 27. 385. 18 cm; 12 cm. 386. 350 kM. 387. 1) 4; 2) %

390. 27L. Brasiska. Ilosuaure a = L; b= i; TOIi omep-
125 125 129
sxkute Bupas (3 — a)4 + b) + (3 + a)(b + b) — 6b, AKuit moTiMm HEOO-
5

xigHo cmpoctutu. 404. 1) 0; 2) 9 405. 1) 0; 2) -0,1.

406. 1) 3x%y(Bxy? — DGy — x2); 2) (0,7m — 0,9n)(3n2 — 4p).
407. 1) 2(m2 — 2x3)(dc — 3x); 2) xyBy + 4x2)(0,4y — 0,5x%). 408. 1) 5;

8; 2) —0,4. 409. 1) -7; 1; 2) —%. 410. 1) (t2 — p)a + t — b);

2) (@ - m)x®+ y2 - 1); 8) (m — )b — 1 + m?); 4) (@ — b)6x + 3y — 2).
411. 1) (@b + D@ + b + 9); 2) dx + bm)(2a + b — 1). 412. 1) (x + 1) x
x(x + 4); 2) (x — (x — 4); 3) (x — 2)(x + 3); 4) (a + b)a + 3b).
413. 1) (x — Dx — 5); 2) (x — 3)(x + 2); 3) (x — 3)(x + 5); 4) (@ + 2b) x
x (a + 3b). 415. 1) —2; 2) —10. 416. 37; 38. 451. 1) 1; 2) 0. 452. 1) —2;
2) —16. 454. a1® + b16. 456. 1) a® + 6a2 + 12a + 8; 2) 863 — 1202 +

+ 6b — 1. 457. 1) x3 — 6x2 + 12x — 8; 2) 8m3 + 12m2 + 6m + 1.

458. 17?. 459. 24; 26; 28. 461. Bxasziska. (n® + n)(n + 2) =

=nn+ H@n + 2) - ,1:[06y'1‘01c TpBOX TOCJIiTOBHUX HaTypaJII:HI/IX -
cen. 475. 1) 5; 2) ——; 3) ——; 4) 1,75. 476. 1) -8§; 2) ; 3) —1,5;

4)0,2. 479. 1) (x — 1)2, 2) (@ + 4)2. A81. 1) x2 — dx + 4 = (x —22>0
2) x?+2x —1=—(x—12<0. 483. Bkasiska. x> + 4x + 5 =
=x2+4x+4+1=(x+ 2)2 + 1. 484. BkasiBka. x2 + 6x +
F1l=a2+6x+9+2=(x+ 3P+ 2. 487. 1) 23; 2) 0. 488. 1) m3 —
—4m? — 11m + 30; 2) p!® + 1. 501. 1) —3; 2) 16. 502. 1) —2; 2) 27.
512. 1) 2; 2) 1; 3)—£ 513. 1) —1,6; 2) —6; 3)— 514. 1) 6a + 18;
2) 55x% + 48xy — 73y2, 3) b* — 18b2 + 81; 4) 625 — 50a2 + a*.
515. 1) 18 — 4c; 2) 56x2 + 20xy — 8y? 3) a* — 72a% + 1296;
4) 16 — 8m2 + m*. 517. 1) x2 + 2xy + y2 — 1; 2) a® — b2 — 2bc — c?;
3) m? + 2mn + n? — 4p?; 4) x® — y? - 4y — 4. 518. 9%. 519. 120 m?;
8 rox. 539. 1) —4; 6; 2) —6; 1; 3) —2,2; 1; 4) —1; 11. 540. 1) -8; 4;

2) -1; 2,6; 3) —7; 0; 4) 1; 4. 542. 1) (6a® — b)(b — 4a®); 2) 8p(2p — 3m?>);
3) (bx + 9)(9x — 5y); 4) 4c(a + b); 5) (@®> + a — cY)@a® + a + cb);
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6) 4b(1 — 5a). 543. 1) 3(a® — 3b)(3a® — b); 2) 3(m* — ¢)(8c — m?);
3) 4(4b — a)(3a — b); 4) 4t(x — y). 544. 1) 2; 1,5; 2) —3; 3; 3) —%; %;
4) nemae KopeHiB. 548. BKasiBka. Bukopucraru 3BakeHy KpyIiry
K TUPBKY. 563. 1) ba + 8; 2) 9b — 2T; 3) 65; 4) 465 — 4b3 — 2.
564. 1) 4a — 64; 2) 35; 3) 125 + b — 2b%; 4) a% — 1. 565. 1) —T;

2) -0,1. 566. 1) 8; 2) -0,2; 3) 0,5; 4) —2. 567. 1) —%; 2) 2.

568. 1) 9(a® + 3a + 3); 2) (x — 2)(x2 — 10x + 28); 3) 2p — 1) x
x (13p2 + Bp + 1); 4) Gx — 1)(13x2 + 2x + 1). 569. 1) (2a + 1) x
x (@ +a+ 1) 2) (b — 4B — 2b + 4); 3) @b + 1)B1b2 — Tb + 1);
4) (5a + 2)(13a% — 4a + 4). 571. Tak. 574. 50 zommuris i 10 30mmIH-
TiB. 575. 7 xypeit. 591 1) (@ — 3)@ + 3)@® + 9% 2) @ — ©) x
x 2+ )@ + c2); 3) (x — D(x + (x2 + D(x*+ 1); 4) (@ — b +
+ b2 (@2 + b%). 593. 1) 0; —1; 1; 2) 0; —4; 4; 3) 0; 4) 0; —2. 594. 1) 0;
-1; 1; 2) 0; —6; 6; 3) 0; 4) 0; 1. 595. 1) 7(a — 1)(b + 3); 2) 6(m — 2) x
x (n — 5); 3) —a(b + 3)(c + 4); 4) a(a + 1)(a — b). 596. 1) 3(15 —b) x
x (2 — a); 2) —8(n + 3)(m + 6); 3) ad(a + )(x + 1); 4) ap(p® + D(a — 3).
597. ) @+ b—-4a+b+4);2)@a—-x—-ya+x+y);3)(p+
+5-x)(p+5-2;4) (p—x+ 10)(p + x — 10). 598. 1) (x + y — 5) x
xx+y+5;2)(m—a+bm+a-—->0);3)(m-—-4-a)(m -4+ a)
4) (m —b—4)(m + b+ 4). 599. 1) (@ — 9@ + 10); 2) (@ + m) x
xm-a-1;3)(x-yx+ty-1xs49 -y +y+1);5)@-
— 3b)(1 + a + 3b); 6) (4m + 5n)dm — 5n — 1). 600. 1) (@ — b)a + b — 1);
2)(p+b(p—-b-1); 3) 4x — 5y)dx + 5y + 1); 4) 10m — 9n) x
x (10m + 9n — 1). 601. 1) (m — 3)(p — 1?; 2) (1 — a)(1 + a)(1 —2b)2.
603. 1) (a —b)b— 1B+ 1); 2) (x —a)x +a)a + T7); 3) (p+ q) x
x(p— 2)(p + 2); 4) (a + 5)a — m)a + m). 604. 1) (m + n)(m? —
—mn +n?+1);2)(@a- b1 - a?®—ab - b3); 3) (a + 2)@a? - 3a + 4);
4) (2p — 1)3. 605. 1) (m + n)(m — 1)(m + 1); 2) (b — 3)(a — 2)(a + 2);
3)(@—b)a®+ab+ b2+ 1);4) (x+ Dx2—x—4). 606.1)5; 1; —1;
2) 2; -2.607. 1) 1; —-1; 2) 1; 3; —3. 608. 1) 4(2a + b)(a + 2b);
2) —(8y + 22m)(83y + 2m). 609. 1) (a®> — 2ab + 4b%)(a + 2b + 1);
2) (m — 2n)(m2 + 2mn + 4n2 + m — 2n). 610. 1) (@ — b)(a? + ab +
+b2+a-b;2)(c+d-—x-—ylc+d+x+y).611.1) (x + 1) x
x (x = 38); 2) (x — D(x + 9); 3) (x + 1)(x — 4). 614. —16. 615. 8 rox.
616. Uepes 6 xB. 620. 1) 5; 2) 17; 3) —6; 4) —1,2; 5) 11; 6) 2,4.
625. 1), 4) Hi; 2), 3) Tak. 629. 1) 5; 2) 1; 3) 6; 4) 2. 630. 1) Tax;
2) Hi. 634. 1) a2°73"; 2) a®3, 635. 1) 6; 2) 7. 641. 1) 3m?3n;
2) —Tp. 643. 1), 3), 4) Tax; 2) Hi. 644. 3. 647. a®b; —5. 648. Hi.
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653. 2xy + Txy%; —69. 657. x = 2. 658. x° — g x2.659. 24 1; 21 1;

20 m. 660. 2. 664. 1) 5; 3; 2) 2; 7; —7. 665. 1) —2; 2) —12; 3) 28;
4) 8. 669. 1) —1; 2) 8. 672. 50 cv; 40 cm. 675. 1) (3¢ — 2y)(dx? —
— 3y3); 2) (0,8m — 0,5n)2n2 — 3p?). 676. 1; —6. 680. 25. 681. Tax.
682. 1) x? + 2xy + y?® + 2xa + 2ya + a?; 2) b2 — 2bc + % — 2bd +
+2cd +d? 3)m?+2mn+n?+4m + 4n+ 4; 4) a® + 6a + 9 — 2ac —

1
— 6¢c + c2. 686. 1) 3 BrasiBka. [lomHOXKUTH 00MABI UyacTUHU

1
piBHsSHHA Ha 3; 2) 5 688. 2) BkasiBka. Bupas TOTOXHO JOPiB-

HIoe Bupasy (@ — 2 + m)?. 3) BkaziBka. Bupas ToTOXHO J0piB-

HIoe BUpasy (@ + b + 4)2. 693. 1. 696. 1) —2; 2; 2) 0,3a; — 0,3a;
a a

697. 1) Tak; 2) Tak. 698. 1) (5 — 4x)(5 + 4x); 2) (3x — 5)(3x + 5).

BxasiBka. Cnouarky crpocrits Bupasu. 705. 1) 9(a — b)a? + ab + b?);

2) 2(n + 3)(m — b); 3)[%p—1}(%p+1)(%p2 +1j;4) (m — 2n — 5) x

x(m—2n + 5); 5) (b — 6)b + 7); 6) m — n)(m — 2)(m + 2).
706. 1) m%(a — 1)(m — 1)(m + 1); 2) a(® — )@ — D)(a + 1); 3) (b + 1) x
x (b — 1)% 4) (x — 3)(x3 + 4x2 + 3x + 9).
Pospgin 11

738. 1) 0,6; 2) 2. 739. 1) fAxmo x = =5, To y = —23; armo x = 0,
To y = 0; AKmo x = 3, To y = —6; 2) akmo x = —5 a6o x = 0, TO
y =T; axmo x = 3, To y = 9. 740. 1)dxmio x = -2, To y = —16; AKIIO
x=0,T0 y=-2; axkmio x =4, o y = —12; 2) axmo x = -2 abo x =0,
TOo y = 3; armo x = 4, to y = —16. 741. 4. 742. 0. 744. 10 cm.
750. 1) 0; 2) 2; 3) 0; 4) 5. 751. 1) 0; 2) 3; 3) 0; 4) 2.
754. 1), 4) Tax; 2), 3) Hi. 755. 1), 3) Taxk; 2), 4) Hi. 760. 1) 0; 4;
2) —4; 4; 3) —5; 0. 761. 1) 0; —2; 2) —5; 5; 3) 0; 4. 764. Hi.
765. 1) 2 xr; 2) 6 kr; 3) 1 xr; 4) 6 1. 798. k= -1,5. 799. [ = 3.

800. 1) (0; —20); (13%; 0); 2) (05 5); (20; 0). 801. 1) (0; —40)(200; 0);

2) (0; 18)(54; 0). 802. y = 100x. 803. y = —9x. 807. k. = 0; [ = 5.
808. k=0;1=-5.809. I:t y=-3x; II' y =x + 3; III: y = 3x.
810. -5 <y < 9. 811. 1) (2; 2); 2) (1,2; —-1,2); 3) (3; 6). 814. 1) 0;

2) -1. 815. 1) 16m2—3%; 2) 25y + 4ay. 816. 13 sowmuTis.
829. k£ = -3; I = 10.
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Pospgin II1

844. 1), 2), 4), 6), 7) Tak. 3), 5), 8) Hi. 847. 999. 866. 1) —5;
2) —2; 3) —4,75; 4) —10. 867. 1) 1; 2) —3; 3) —2,5; 4) —5. 868. 1) 0;
2) 02 : 3) —2m. 869. 1) 0; 2) 2’"2 4. 3) 20; 4) 2a - p. 870. 1), 5),
6) Tax; 2), 3), 4) Hi. 871. 1) 4; 2) 1,6. 872. 1) 1,2; 2) —1,8.
874.1) 2; 2) 12;3) -9. 875. 1) 2; 2) 10. 876. 1), 4) Hemae po3B’a3KiB;

2), 3) x — Oyab-axe uwucJyo; 877. 1), 4) x — Oyab-sake uucio; 2),
3) Hemae posp’sizkiB. 878. 1) 5; 2) 3; 3) —5; 4) —1. 879. 1) 1; 2) 3;

3) %; 4) x — oynb-ake umciao. 880. 1) Hemae posB’saskiB; 2) x —

Oynb-ake umcyao. 881. 1) x — Oyab-AKe umcyo; 2) HeMae PO3B’sI3KiB.
882. 1) b =11; 2) b = 4,5. 883. 1) 6; —6; 2) 3; —4. 884. 1) —4; 4;
2) 2; 5. 885. 1) —4; —2; —1; 1; 2; 4. 886. —6; —3; —2; —1. 889. 1) —6;
6; 2)0; 21. 891. x =6; y =7 abo x = 7; y = 6. 901. 48. 911. 60 Ba-
peuukis; 63 Bapenuku. 912. 5600 rpu. 913. 45 km/rox; 18 KM/TOI.
914. 15 kr; 12 kr. 915. 12 ®™m. 916. 7 cm; 11 cm; 77 em?; 917, 48 ormo-
Bix.; 24 omosim. 918. 27 rpu.; 9 rpa. 919. 125; 137; 168 Habopis.
920. 24 cm; 33 cm; 48 cvm. 921. Hi. 922. Hi. 923. Yepes 4 pokwu.
924. 36 kymriB; 12 kymis. 925. Ilo 40 BigmoumBaJIbHUKIB.
926. 24 r. 927. 15 zomwuTiB; 10 3omuTis. 928. 7 nuckis; 5 auckis.
929. 28 yumis. 930. 50 kr. 931. 48 i 18. 932. 90 i 120.
933. 18 km/rom. 934. 2 xm/rox. 935. 6,5 rom; 78 xm. 936. 2,5 rox;
10 kM. 937. 5 kr; 10 xkr; 15 kr. 938. 7 samau; 10 samau; 11 3amau.
942. 1) a < 0; 2) a > 0. 962. p = 3. 963. n = 3. 964. 1) m = —35;
2y m=15.965. 1) d = 19; 2) d = 2. 967. (5; 5). 968. 1) p = 2;
2) p = 21. 969. 1) Takux map HaTypaJbHUX yuces Hemae; 2) (1; 1);
3)B; 1), (1;2; 4 (1; 7), (7; 1). 972. 1) 6; 2) 13. BkaziBka. a® +
+ b2 = (a + b2 — 2ab; 3) 25; 4) —19. 989. 1) m = 0; 2) m = 10;
3) m =—-25. 990. 1) (0; —3), (—21; 0); 2) (0; —5), (3; 0). 991. 1) (0; 18),
6; 0); 2) (0; —14); (—4; 0). 995. T'padikum He HEePETHUHAIOTHCS.
999. 80 km/rom; 60 km/Tox. 1000. BkaziBka. Posrinssubre Tpu Bu-
magrm: 1) x < 0; 2) 0 < x < 1; x > 1. 1011. a = —8,5; b = —0,2.
1012. a = 0,7; b = 10,5. 1013. 1) (2; 3); 2) (-1; 2); 1014. 1) (1; 4);
2) (3; —2). 1022. (x; 1,5x — 2,5), me x — Oynb-AKe YuCJI0; 2) HEMAE
posB’askiB. 1027. BkaziBka. Buginutu moBuuii kBagpar. 1028. 1.
1036. (3; 1). 1037. (4; 1). 1038. 1) (4; —3); 2) (2; —5); 3) a = —b;
b=-2;49)m=4;n=0,5.1039. 1) (-3; 4); 2) 2; -7); ) p=T; q=3;

4) a =1,5; b =-6. 1040. 1) (8,5; 2,5); 2) (%, g) 1041. 1) (1,5; 2,5);
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2) [%; - 1%}. 1042. 1) (46,5; —25,5); 2) (6,5; 2). 1043. 1) (22,5; 7,5);

2) (45; 1). 1044. (4; 1). 1045. (2; —3). 1047. k = é; 1 = 2.

1048. y = 2,5x + 1. 1049. 1) m = 2; 2) m = 4. 1066. 1) (-1; 1);

2)a=2b=-1;3) m=3;n=2; 4 (—%; %) 1067. 1) (2; 1);

2) (0,4; 7). 1068. 1) (1; —2); 2) a = 0,4; b = 0,1. 1069. 1) (-2; 2);
2) m=208 n=-15 1070. 1) y = %x - 95,0, 2) y = —gx + 4.

1071. y = —0,25x + 4. 1072. 1) (-1; 3); 2) (3; —2). 1073. (1; —2);
2) (-2; —8). 1074. 1) Cucrema He Mae poO3B’sI3KiB; 2) cucTema Mae
0essiu poss’askis. 1078. Hi, ockinbku npu minmx uwmciaax x i y
3HaueHHA BUpasy y?> — x2 € HeapHUM YHCJIOM ab0 UHCJIOM KpAaT-
Hum 4. 1084. 10 sommris; 6 zomwuris. 1085. 112 rpu, 104 rpw.
1086. 45 rpu, 2,5 rpa. 1087. 10 cm, 8 cm, 8 cm. 1088. 18 m; 10 M.
1089. 18 xwm/rom; 2 wwm/rom. 1090. 17 xm/rom; 3 KM/TOA.
1091. 42 xkm/rom; 14 wkm/rom. 1092. 24 i 38. 1093. 32 i 40.
1094. 32 poxu; 10 poxris. 1097. 80 a6ayxk; 15 a6ayx. 1098. 25; 20.
1099. 90; 110. 1100. 14 xr; 11 r. 1101. 22 kr; 18 kr. 1102. 30 u;
45 1. 1103. 24 kamwxKu; 33 rkumxku. 1104. 96 rpu, 104 rpm.

1105. 180 roptis; 120 Toprin. 1106. % 1107. % 1108. 50 1;

150 r. 1109. 156 r; 104 r. 1110. 36 poxkis; 8 pokis. 1111. 45.
1115. 20 xopis. 1119. Hi. 1122. 1) x — Oyab-AKe 4KCJIO; 2) HE Ma€
posB’askis; 3) 2; 4) 0,4. 1123. 1) 0; 2) —3. 1124. fAxmio a = 1, To

pOBB’sI3KiB Hemae; AKINO a # 1, TO X = . 1127. 3 rpu 60 xoi.

a—
1128. 6 xr; 24 xr. 1129. 2 km/rox. 1130. 60 km/rox. 1131. 24 Ba-
peruku; 48 Bapenukis. 1132. 8 pobituukis; 9000 rpu. 1133. 5 nHiB.
1134. 45 r; 135 r. 1140. (-2; 0); (-1; 1); (-1; —1); (0; 2); (0; —2);
(1; 1; (A; -1); (25 0); 1149. 1) a = 3; 2) a = —14. 1151. 1) (-3; 2);

2) (55 —2). 1152. 1) (7%; 2%}; 2) 4; 3). 1153. (-28; 41).

1154. 1) (%, %j, 2) (4; 2). 1157. dx1io a = 2, To 6e3Jiu PO3B’sIZKiB;
ARIO a # 2, To enuHUil po3p’sizok. 1159. 1) (1; 2); 2) (—6; —2);

1160. 1) (1; —2); 2) (0,5; —1,5). 1161. 1) (2; 7); 2) (3%; —33—57)
1162. 1) (x; —2 — 2x), e x — Oyob-AKe YmCJ0; 2) CUCTeMa He Mae
posB’saskiB. 1163. 1) Hi; 2) Tax; (2; —1) — po3B’A30K CHCTEMMH.
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1164. 1) y = 1,25x — 5. 1165. 1) (4; 5); 2) (-2,5; 0). 1166. 1) a = 4;
2) a # 4, 3) ue icuye. 1167. 1) b = -3; 2) axmio b # -3, To x = 1,25;
y = 0. 1168. 50 xm/rox.; 60 xm/rox. 1169. Ilopria mauHIIB —
18 rpH, camar — 15 rpu. 1170. 28 kMm/roxn; 2 km/rox. 1171. 18 mera-
Jiel 3a TOAMHY BUTOTOBJsAE MalicTep i 12 — yuens. 1172. 80 rpyu;

100 rpym. 1173. 70 i 36. 1174. 10; 50 i 80. 1175. 2352 cm?.
1176. 35. 1177. 15 n1i 10 1. BkasiBka. [lodHauuTu X J — y mepIIo-

x + %y =20
My 6ifmoHi, y g1 — y apyromy. Toxi maemo cucremy 1
+—x =15.
Y73
3agaui migBHINEHOI CKJIaTHOCTI
10" +1 5
1178. 2401. 1179. Ha 38 %. 1180. W. 1181. 2018-.
+

1183. m + n)> + (m — n)?. 1184. 1) x — 5; 2) x + 3. 1185. 1) (a —
—12@®2%2+ a?+ 2a + 1); 2) 1 — 1)3; 3) (x — D(x + D(x* — 2x2 + 4).
BrxasiBra. x6—3x*+6x2—-4=(x5+8)— 3(x* — 2x2 + 4);
HY(m-n+4HYm +n—-2). BxasiBka. 2m + 3n) + (m — n) x
xm+n-8=m2+2m+1)—(n2-6n+9);5) (@ —b)a®+ab+
+b2+a+b);6)202x - 1D2x2+2x +1).6)BrasiBxka. 8x3+
+ 4x2 — 2 = (8x3 — 1) + (4x2 — 1). 1186. Hi. 1187. 2128 — 1.
(@® +ab+b*) + (b® + be + c?)
2
. 1190. B k a 3 i B K a. abcabc =

1188. Bk a3iB K a. PosryianyTu Bupas

a+c¢

Ta BUKOpPUCTATH, IO b =

= 100 000a + 10 0006 + 1000c¢ + 100a + 106 + ¢ = 100 100a +
+ 10 0106 + 1001¢c = 1001(100a + 10b + c) = 1001abe. 1192, 729.
1194. B xk a 3 i B k a. losecru, mo 3"2 — 272 4+ 37 — 2n —
— 103" — 20, 1195, (x + y)® + (x — y)®. 1197. y = 4 074 341.
1198. Bk a3i Bk a. (2n + 2% — (2n)® = 24n(n + 1) + 8.
1199. ) (2 +y+ D@2 -y?+1).Brasisra. yo+y+ 1=
=P -2+ +y+1=2P -+ +y+152)m2+m+1) x
xm*>-m+1).Brasisrka mt+m?+1=m*-—m+ m?+
+m+1;3) (x2— x + 3)(x2+ x + 3). BkasiBka. x* + 5x2 + 9 =
=@x*+6x2+9) —x%Hn2-2n+2)n®+2n+2). BkasiBka.
n* + 4 = (n* + 4n® + 4) — 4n?; 5) (x%2 — 2b%)(x? + 242 + 2b2).
Bk aszisxka. x*+ 2a%x2 — 4a2b? — 4b* = (x* + 2a%x2 + a?) -
— (a* + 4a?b% + 4bY); 6) (m + Ym® — m — 1). Bx a3 iB K a.
mé—2m —1=(m3+ m2) — (m2+ 2m + 1); 7) (m + 2)(m2 — 2m — 1).
BrxasiBka m3—5m—2=@m3+8)— (5m + 10) abo m? — bm —
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- 2=@m3—-4m) — (m + 2); 8) (x + y)x® - 3x%y — 3xy? — yd).
Brxasiska x*—-2x3% — 6x%? — 4xy® — y* = (x* — yH -
— (2x3y + 2x%y%) — (Ax%y? + 4xy®). 1200. 5 < 3?2, Bk as3iB K a.
515 = 5 . (52)7, 823 = 9 . (38%)". 1202. 1) Tax; 2), 3) Hi. 1203. 1), 2)
Hi; 3) Tax. 1204. (-1; 1) i (2; —5). 1205. —1; 0; 2; 6. 1206. 7583.
Bk a3iBxk a. [TosHaunTy mykase uncio 7abe, micis doro abe = x.
1208. 1) PiBuauua He mMae posB’s3kis; 2) x = 3. 1209. 1) Axio
a = 0, To piBHAHHSA He Ma€ PO3B’sI3KiB; AKIINO a # 0, To piBHAHHS
Ma€ €IUHUN Po3B’si3oK; 2) AKIo a = 0, To piBHAHHA Mae 0esJiu

pos3B’sizKiB; aKIO a # 0, TO PiBHAHHSA Mae€ €IUHUN PO3B’SI30K.

1210. 1) Ins Bcix a: x:w%; 2) mnsg Bcix a: x = 5a5—9;

3) AKINO a = 3, TO PiBHAHHA He Ma€ PO3B’sI3KiB; AKIO a # 3, TO

X = Lg; 5) akmio a = 1, To x — Oyab-AKe YMUCJO; AKINO a # 1, To
x = 1; 6) mysg Bcix 3HAUEHb a: X = —%. 1211. 1) a = —4; 2) a = 7.
1212. 21 m/c; 147 M. B ¥ a 3 i B ¥ a. IlosHauuBIiu x M/c —
MIBUIKICTD 110i371a, MaTuMeMo piBHAHHA 25x = 378 + Tx. 1213. 10 m/c;
99 m. Bk a3iB Kk a. Hexail x M/c — mBuUAKicTh m0i3ga, ToAi oro
moBxkuuHa 9x + 9. Opepskumo piBHauHa 27x = (9x + 9) +
+ 171. 1214. 2 roxg; 6 rom. 1215. 30°, 30° i 120° a6o 20°, 80° i
80°. 1216. 26 pymonmis. 1218. 25 %. 1219. 1) Hi; 2), 3), 4) Tax.
1220. Hi. 1221. 1) Ogun; 2) :koxuoro; 3) oxuu; 4) 6eamiu. 1222, 5
a6o 10. 1223. 1) [Ipami x =-1ix -2y =0; 2) mpami x =0i y = x;
3) mpami x = 2 i x = -2; 4) mpami y = 3 i y = —3;
0, akmo x <0, )
5y = {Zx, armo x > 0; 6) npama x = 0 Ta npomeHi y = 1 gna
x2>20iy=-1gna x < 0. 1225. 1) Taxk, (2; 0), (—2;0); 2) Taxk; (0; 4).
1226. (8; 2). 1227. 1) (3; 0); 2) (0; —5). 1228.69i64. Bxas3iBK a.
6x - 6y = x6 - Y6, 3BigKU xy = 36. 1229. Y 1990 p. Bk a3iB K a.
Hexait Cepriit mapogusca B 19xy pomi. Toxgi B 2009 p. ifomy Gyne
2009 — 19xy, mpo 3a ymoBomo gopiBHIOE (1 + 9 + x + Y).

1230. a = 10. 1231. 1) m = 2 — Hemae PO3B’AABKiB; M # 2 — eAUHUN
po3B’a30K; 2) m = 3 — 6e3J1iu po3B’A3KiB; m # 3 — HeMae PO3B’A3KiB;

3) m = 1 — 0esyiu pos3B’sizkiB; m # 1 — enuHUN PO3B’A30K.
1232. a =-7.1233. 1) x =5,y=3,2=0. Bx a3iBk a. logatu
mouJeHHO Bci piBHAHHA cuctemu; 2) x = -1, y = 8, z = —3.

1234. a = -2; b = -1; -8x% + 11x2 + 11x — 8. 1235. 1) (1; 2),
0,6; 2,4); 2) (2; 2), 3; 3), (-1; 2), (L, 7); 3) (25 2), (I; D).

1236. 1) (2; 6); 2) (—4; —8); 3) [% —%j; 4) (-10; -5); 5) (2; -1);
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. BIANOBIAI TA BKA3IBKN 1O BI'NPAB

6) (—3; —3). 1237. a = 52; b = 57,2; ¢ = 44. 1238. Bpary 3apas
10 pokiB, cecTpi — 6 pokis. 1239. 46. 1240. 742. 1241. 240 i 360.
1242. 500 kr micry; 420 kr memenTty. 1243. 5 cm; 15 cm; 12 cm.
1244. 26 cm. 1245. 7 Kr mepiioro 3JuBKY, 3 KI' IPYIOro 3JUBKY.
1246. 12 xkm. 1247. 630 g; 840 a. 1248. IIIBugkicTe aBTOOyCA
45 xm/rox, Takci — 75 KMm/rox. 1249. [IIBuaAKicTh KOKHOTO 3 aBTO-
oyciB 42 KMm/rox, Besocumenucta — 18 km/rox. 1250. 4,5 xm/rom;
16,5 km/Ton. B k a 31 B K a. fIKI0 X KM/TOoA — IIBUAKICTH TypHC-
Ta, a Y KM/TOJ — WIBUAKICTH BEJIOCUIIEJUCTA, TO MAEMO CHUCTEMY
12,21 Y

6 2 1251. 18 km/roxm; 42 Km/roxm; 72 xm/rom. Bra-

1
3—x+ 2y =48.
3 y

3iBKa. SIKII0 TMO3HAUMTH INBUIKICTH BeJIOCHUIEAUCTA X KM/TOI,
IIBUAKICTB IIEPIIOro aBTo0yca — I KM/TOJ, TOMi IIBUAKICTH APYTrOro —

1%(x+y) =120,

7

— y KM/Ton. MaTtumeMo cucTemy

12 7

2l x+—y|=120.
12

1252. 30 m/c i 20 m/c.

Bignorini mo 3aBmans «/lomamnsa camocriiiHa po6oTa»

3aBIaHHA
1123|456 |7[8|9]|10|11|12
Po6ora

1 B|IT''A|B|B|B|B|I' B|A|B|B
2 A|T' B|B|B|A|B|B|B|A|B|T
3 T ' B|IT|B|B|A|T' B|I' B|A|B
4 B|IA|B|T| B|A|T B|B|A|T|B
5 ' B|T/B|A|T"|B|B|B|B|T|A

Bignogini mo «BripaB Ha MOBTOpPEeHHA KypCcy MaTeMaTUKH
5—6 kiaciB»

1. 1) 1; 175; 2) 12; 144; 3) 6; 6930; 4) 5; 300. 2. 1) %; 2) g;
3 2L 3 162629 8)11-; 41922 54" 6) 231,
117 7 13 13 10 78 12 36

L5y 2L 611 5. 104 rpuon. 7. 12 om.
2 3 8

1 1
4.1)—; 2)9; 3)12— 4) 1
) 10 ) ) , )
8. 9) 55; 10) —6; 11) —%; 12) 2. 9. 1) 3; 2) —4,5. 10. 30 rpH.
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NPEAMETHUIA NOKAX4YUK

AprymenT 131

BuHeceHHA CIIIJIBHOTO MHOMKHUKA
3a ny:xKKu 64

Bupasu 3i sminauMu 6
BuactuBocti piBHAHHA 3
saminHuMET 185

— — 3 oxHiero 3smiHHOIO 166
— CTeleHs 3 HATypPaJbHUM IIOKa3HU-
KoM 24—26

I'padik mimiiinoi dpyrxrmii 149

— piBHaHHA ax + by = ¢ 190

— — 3 1BOMA 3MiHHUMU 188

— ¢yukii 140

{‘i)g@iqﬂnﬁ cmoci6 saganuAa QYHKIIT
— — posB’sizyBaHHA cuctem 194

JIBouseH 46
HoBenenns TorokHOCTEl 13
I poGoBuit parionaasHuii BUpas 6

3anesxkHa 3aMinzHa 131

3BeleHHsI IOAIOHMX UJIeHiB MHOIO-
yyieHa 46

3HaueHHa pyHkKmii 131

— YKCJIOBOTO BUPA3Y D

KBagpar pisauri 83

— cymu 82

— yucya 17

Koedimienr ainiinoi pyHKmii 149
— JgiHiHOrO piBHAHHA 170, 184

— ogHOUJIeHA 32

Kopins piBaanaa 165

Ky6 uucna 17

Jlinitina pyuKmia 149

JlinitiHe piBHAHHSA 3 JBOMa 3MiHHUMU
184

— — 3 oxgHiero 3minHOK 169

Maremaruuna Mmozeab 3azaui 130
Muorousen 46

— CTaHAApPTHOTO BUTIAAY 46
MHoKeHHsI MHOTroO4YJieHa Ha MHOI'O-
wied 70

— ONHOUYJIEHA Ha MHOTOYJEeH 58

— ONHOUJIeHIiB 35

Hesanexxna aminra 131
Henosuuii kBagpat pisaumi 102

— — cymu 103

Hynp pyrrmii 141

O6sacTh BusHaueHHs GyHKIT 131
— sHaueHb QyHKIiI 131

Opuousen 31

— CTaHIAPTHOTO BUTIALY 32
OcHoBa crenens 17

OcHOBHA BJIACTUBICTH cTemeHsa 24

Iligmecenns g0 cremens 17
— OJHOUJIEHA J0 CTelleHs 35

IBOMA

ITomi6Hi wimenu mHOroueHA 46
ITokasuuk cremens 17

ITounenne gomaBauus 206

IIpaBuiio gijsieHus cremeHis 24

— MHOKEHHSA CTeleHiB 24

— IIiIHECeHHs 0 CTeleHsd T00yTKY 26
— — CTeIeHs 0 CTeleHs 25

IIpsama nponopiifinicts 151

Pamionanpuuii Bupas 6
PiBnocusbai piBHAHHA
sminmaumu 184

— — 3 oxHiero 3minHOIO 166
— CHCTEMMU PiBHSHB 3 IBOMA 3MiHHUMU
201

PiBusauusa 165

— 3 gBoMa sMimHuUMU 184

— 3 OJJHi€I0 3MiHHOIO IIEPIIIOTO CTEIIeH
170

Pisuunsa kBazgpatiB 98

— Ky6iB 103

— MHOI'OYJIeHiB 52

Posp’asanus piBHaHHS 166
Posp’sa30k piBHAHHA 165

— — 3 gBOoMa 3MimHuMU 184

— CHCTEMMU PiBHSHB 3 IBOMA 3MiHHUMU
194
Poskmaganns
MHOMKHUKU 64

Cucrema piBHAHL 194

— JiHIMHUX PiBHAHB 3 ABOMA 3MiH-
Humu 194

Cooci6 rpynyBaHHs 76

— mopaBauusa 206

— migcranoBKku 201

CupormerHa Bupasy 12
CraHmapTHUN BUTJIAA MHOTOUYJIeHA 46
— — omHOUJeHa 32

CremiHp 3 HATYPAJbHUM IIOKA3HU-
Kom 17

— MmHoOrouJjeHna 47

— omHOUJIeHA 32

Cyma Ky6iB 102

— MHOTOYJIeHiB 52

Tabnauunuit cmoci6 3amaHHA (QYHK-
mii 133

Toroxxui Bupasu 11

— IepeTBOPeHHs BupasiB 12
ToroxuicTs 12

Tpuuien 46

DOopMysIH CKOPOYEHOTO MHOYKEHHS
82, 83, 94, 103

Dyurmia 131

Ilinuit panioHaasHuil Bupas 6
YwucyioBe 3HAUEHHA BUPA3y b

YucJioBi Bupasu 5
Ynenu mMHOrouIeHa 46

3 JIBOMA

MHOTI'O4YJIeHa Ha
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