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Illanosni cemurxaacnurxu!

Bu moumnHaeTe BuBUATH OAHY 3 HAWBAKJIMUBIIINX MaTeMaTHUU-
HUX OUCIUILIIH — aJjreopy. omomoske BaM y IIbOMY HiApPyYHUK,
AKUN BU TPUMAaETe B PyKax.

Ilig yac BUBUeHHS TEOPETUYHOI'O0 MaTepiasly 3BepHITH yBary Ha
TEeKCT, HaPyKOBAHUI :KMPHUM IIpudToM. Moro Tpeba samam’aTaTu.

YV miapyYHMKY BUKOPHMCTAHO TaKi YMOBHI ITO3HAYEHHS:

— Tpeba 3amaM’ATaTH; ;ﬁﬁ — BIOpPaBU IJIA IIOBTOPEHHS;
\ o -

— 3alMTaHHA i 3aBIAHHS IO BUBUYEHOI'O MaTepiaJy;
117 — zaBHaHHA I KJaCHOI poOOTH;
225 — 3aBOAHHSA OJs JOMAIIHBOI POOOTI;

m — BOpPaBHU IIiBUINEHOI CKJIAJHOCTI;

— pyb6puka «IlikaBi 3agaui gis yuHIB Hejegaumx».

¥Yeci BupaBu posnoaisieHo BiAIOBiAHO A0 PiBHIB HaBYAJBLHUX I0-
CATHEHb i BUOKPEMJIEHO TaK:

3 IIO3HAYKY (|} IOUNHAIOTHCSA BIPABU IOYATKOBOTO PiBHS;
3 MMOSHAYKY iE IIOYMHAIOTHCSA BIPABU CEPEIHBOTO PiBHA;

—
3 IIOBHAYKHN 'B IIOYNMHAITHCA BIIpaBU JOCTATHBOI'O P1BHA,

3 IIOBHAYKHN |4 IIOYNMHAITHCA BIIPABU BHCOKOI'O piBHH.

IlepeBipuTH; cBOI 3HAHHSA Ta HiATOTYBATUCA IO TEMATHUYHOI'O OITi-
HIOBaHHA MOJKHA, BUKOHYIOUM 3aBIaHHA «l[oMalTHbOI caMOCTiiiHOI
poboTu», AKi momamo B TecToBiil ¢opmi, Ta «3aBHAaHHS AJA IIepe-
BipKM; 3HaHb». Ilicas KOXKHOTO PO3aiay HaBeAeHO BIIPABU OJIS MOTO
TIOBTOPEHHSA, a B KiHII migpyuyHHKa — «3aBIaHHA AJA IepPeBipKu
3HaHB 3a KypcC ajredpu 7 Kjacy». «3ajgadi migBuUIeHol CKJIAJHOCTI»
JIOTIOMOKYTh ITiATOTYBATUCA O MaTeMaTUYHOI OJIiMIiagu Ta IOTJIN-
OMTH 3HAaHHA 3 MaTeMaTUKU. IIpuragaTtu pamiliiie BUBUEHi TeMHU IO-
noMOXKyTh «BimoMocTi 3 Kypcy maremaTuku 5—6 KJjaciB» Ta «Bmpa-
BU Ha IIOBTOPEHHA KypCy MareMaTuKu 5—6 KJiacis».

ABTOp HaMaraBcs TMOAATU TEOPETUYHUHN MaTepiaj mpoCcToio, J0-
CTYITHOI0O MOBOIO, ITPOLJIIOCTPYBATH HOro 3HAYHOIO KiJIBKicTIO mpu-
KjaangiB. Ilicaa BUBUEHHA TEOPETHMYHOT'O MaTepiayy B IMKOJII Oro
000B’A3K0BO MOTPiOHO OmpaIfoBaTH BAOMA.

IligpyyHuK MicTUTh BeJUKY KiJabKicTh BmpaB. BijgbiricTts 3
HUX BU PO3IJIAHETEe HA ypoKaxX Ta MiJ yac AOMAIIHBOI poboTwH,
iHIIIi BIIpaBU PEKOMEHAYETHCA PO3B’A3aTHU CaAMOCTIiHHO.

IMikaBi ¢dakT; 3 icropii BUHMKHEHHSA MaTeMaTUYHUX IIOHATH
i cuMBOJIiB Bu 3HalifieTe B pyopuIti «A mie panirmre...».

Bascaemo ycnixie 8 onanysauHi kypcy!



Illanosni eyumeui!

IIpomoHOBaHMI HiAPYUYHUK MICTHUTh BeJUKY KiJBbKiCThL BIpPAaB;
BIpaBHU OiJgbIIOCTi maparpadis momaHo «i3 samacom». Tosx obupaii-
Te iX AJA BUKOPHCTAHHA Ha YPOKax, GPaKyJbTaTUBHUX, IHIUBimY-
AJBHUX, MOJAATKOBUX 3aHATTAX Ta AK MOMAINHi 3aBIAHHA 3aJI€XK-
HO BiJ mocTaBJIeHOI MeTH, PiBHA IIiATOTOBJIEHOCTI yUHiB, gudepeH-
miamii HaBUYaHHS TOIIIO.

«BrpaBu Ha IIOBTOPEHHA KypCy MaTeMaTHuKHu 5—6 KJaciB» momo-
MOJKYTh MiarHOCTYBaTH BMiHHA M HAaBUYKM YUYHIB 3 MaTeMaTHUKU
3a IIoNepeaHi POKM Ta IMOBTOPUTHM HaBYAJBHUI MaTepiall.

HomaTkoBi BripaBu y «3aBIaHHAX AJIA IIePeBipKU 3HAHb» MIPU-
3HAUYEHO [JIs YYHiB, AKi BIOpajaucs 3 OCHOBHUMU 3aBJAHHAMU pa-
Himmme 3a iHmux y4yHiB. I[IpaBuibHe X po3B’A3aHHS BUUTEIb MOXKE
OIIiIHUTH OKPEMO.

BopaBu g4 mnoBTOpPEeHHA pO3IijiB MOMKHA 3alIPOIOHYBATH
YUYHSM, HAOPUKJIAL, i Yac y3araJbHIOIOUNX YPOKiB abo mimg uac
IOBTOPEHHA i cmcTeMaTusallii HaBYaJIBHOTO MaTepiasy B KiHII Ha-
BYAJBHOTO POKY.

«3amaui migBHUINTEHOI CKJIAMHOCTi», IKi po3MmiIlieHo B KiHIi mis-
PYYHUKA, TOIIOMOKYTH IIiATOTYBAaTH YUYHIB 0 Pi3HOMAHITHUX Mare-
MaTHUYHMX 3MaraHb Ta DiJBUINMUTH iXHIO I[iKaBiCTh O MaTeMaTUKMH.

Illanosni 6amvru!

SAKimo Bama AUTMHA TPONYCTUTH OAWH UM KiJbKa YPOKiB y
IIKOJi, HeoOXimTHO 3ampoIOHYBaTH i CAMOCTifHO OIIpallloBaTH
MaTepiaJl UX YPOKiB 3a migpyyHMKOM yaoma. CrouaTky AuMTHHA
Ma€ MPOYMTATU TEOPETUYHUM Marepiaj, KU BUKJAAEHO IIPO-
CTOI0, JOCTYIIHOIO MOBOIO, IIPOLIIOCTPOBAHO 3HAUHOIO0 KiJIBKiCTIO
npukraazniB. Ilicas mporo HeoOXimHO PO3B’sA3aTH BOpPaBU, IO IIO-
CUJIBHIi, 3 POBIVITHYTOrO IIaparpada.

YIpomoB:k omparioBaHHA JUTUHOIO Kypcy ajredpu 7 KJjacy BU
MOJKeTe IPOIOHYBATH ifi JOAATKOBO PO3B’A3yBaTHU BAOMAa BIpPaBWU,
110 He poariafaancd mig yac ypokry. e cupuarume axHalKpaIlo-
MYy 3aCBOEHHIO HaBUaJILHOT'O MaTepiaJy.

Koxxkna Tema 3sakKiHUyeThbCcA TeMaTWYHUM OIliHIOBaHHAM. Ilepen
HMOro IIpOBeIeHHAM 3alIPOIIOHYHTEe AUTHHI po3B’a3aTu 3aBHaHHsS «llo-
MAaIlIHBOI caMOCTifiHOI poOOTH», AKi IIOZAHO B TeCcTOBi¥ ¢opmi, Ta
«3aBIaHHs IJIs IepeBipKy 3HaHb». [le momomMoske mpuUragaTi OCHOBHI
TUOX BIIPAB Ta SKiCHO IMiATOTYBATHCA O TEMAaTUYHOI'O OITiHIOBaHHA.

SIKIM0 Bala AUTHWHA BUABJIAE IIiIBUINEHY I[iKaBiCTh 0 MaTeMa-
TUKU Ta 0askae mOoTyIMOUTY CBOI 3HAHHS, 3BEPHITh yBary Ha «3ajmadi
TiABUIEHOI CKJIAJTHOCTI», AKi PO3MiIlleHO B KiHIII ITigpyYHUKA.

4



@Osgm 7.
7 . LLiAi BUpQ3u

Y upoMy po3aini Bu:
J npuragaeTe, WO Take 4ucnoei i 6ykeeHi Bupasu, Bupasu 3i
CTeneHsIMW, 3HAYEHHS BUPA3Y;
o J O3HAaNOMUTECHA 3 NOHSTTAMU OOHOYINEHa | MHOTO4eHa, To-
N TOXHOCTIi, TOTOXHO PiBHUX BUPA3IB;

! : J HaB4YUTeCs BUKOHYBATK apudMeTHYHI Aii 3 ogHovneHamu i
MHOIOMreHaMum, TOTOXHI NEPETBOPEHHSI BUPA3iB, 3aCTOCOBYBA-
TV HOPMYINU CKOPOUEHOrO0 MHOXEHHS | BIAaCTMBOCTI CTEMEHIB,

y ! pPO3KNaAaTM MHOTOUNEHN HA MHOXHUKNA.

g\’ ‘| BHPA3HU 31 SMIHHUMH. I{IJII PAIIIOHAJIBHI
* BHPA3HU. YHCJIOBE 3HAYEHHSI BUPA3Y

Hucnoei 6upa3u yTBOPIOIOTH i3 Umces 3a JONOMOIOI0 3HAKiB
min i gy:xok. Hampukiaanm, YuMcJI0BUMU BUPAa3aMU €:

12-3-9; 1,23 5%—(5,7 : 3+1%} TOIIIO.

Yucso, M0 € pe3ysIbTaTOM BHKOHAHHA BCiX OiHl y YHCJIOBOMY
BUpasi, Ha3UBAIOTH 3HALEHHAM 6UPA3Y.

Ockiapku 12 - 3 — 9 =36 — 9 = 27, To uncao 27 € 3HAUEHHAM
YucJIoBOro Bupasy 12 - 3 — 9.

SIKm10 YMcIoBUII BUPa3 MICTUTH Aif0, IKY HEMOXKJINBO BUKOHA-
TH, TO KaXKyTb, IIJ0 BUPa3 He Mae cMmucay (3micry). Hampuxian,
Bupas 5 : (8 : 2 — 4) me mae cmucay, 6o 8 : 2 — 4 = 0 i HacTynHy
miro 5 : 0 BUKOHATU HEMOXKJIMBO.

OkpiM 4YmcI0BUX BHPA3iB, Y MaTeMaTUIll 3yCTPivuaiOThCA BHUpPa-
3u, 110 MicTaTh OyKBu. TaKi BUpasu MU Ha3UBAJU OYKBEHUMMU.

IIpurnan 1. Hexaii Heo0XigHO 3HANTH MJIOIY IPIMOKYTHHKA,
IOB)KMHA AKoro mopiBaioe 10 cMm, a mimpuHa — b cM.

3a ¢opmysoo miaomli mpAMOKyTHHUKa maemo: S = 10b. fxiro,
"HampukJaan, b =3, To S = 30, a axkio b = 7, to S = 70. ¥ Bupasi
100 6ykBa b Moke HabyBaTu Pi3HUX 3HAUEHb, TOOTO ii 3HAUEHHS
MOXKHa 3MiHioBaTHu. IIpu nmboMy Oyae sMiHIOBATHCSA i 3HAUEHHS BU-
pasy 10b. Ockinbku 3HaueHHS b MoKe 3MiHioBaTucsa (HaOyBaTu
pisHHX, V JaHOMY BHIAJAKy OOAATHMUX 3HAYEHb), TO OYKBY b B Ta-
KOMY BUpasi HasWBaIOTh 3MiHHOW, a caM Bupas 10b — supasom 3i
3MIHHOIO.



PO3AIIT 1

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

3MIHHUMU.

€ eupaszamu 3i

Bupasu 3i 3SMiHHUMH YTBOPIOIOTH i3 UMces Ta 3MiHHHX 3a
JOTMOMOT0I0 3HAKIB apupMeTHIYHHUX il i TYKOK.

SKImo y Bupas 3i 3MiHHMME 3aMicTh 3MiHHUX ITiICTAaBUMO II€BHI
YnCJIa, TO OJEPIKMMO UMCJIOBUU Bupas. Vloro sHaUeHHs HAa3WBAIOTH
YUCLO6UM 3HAUEHHAM 6upaidy AJs BUOpaHWX 3HAaUeHb 3MiHHUX.

ITpuxaan 2. 3HaliTH 3HAUEHHS BUPa3y:
DB+ b): 4, arao b = 0; —2; 2) al_—zc, Aarmio a = 17, ¢ = —5.

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

akmo b=-2,to(5+b):4=(5+(-2) :4=0,75.

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

12 12 12 6

Bupas, akwuit mictuTs Juine mii momaBaHHS, BiZHiMaHHSA, MHO-
JKeHHdA, AijeHHd Ta MifHeCeHHA [0 cTelleHsd, Ha3UBAIOTh Payio-
HanbHuMm éupa3om. Hanpukian, pamioHaJIbHUME € BUPa3U:

2a — m; qu; —g(x—9+y); 5+_x; 21—7; a+b—1.

9 3 m x“ -3 c

Pamionanbuuii Bupas, AKWI He MICTUTH [OiJIEHHS Ha BUpas
31 3MiHHOIO, HA3WBAIOTH YiAUM PAUIOHALBHUM 6Uupa3om. SIKITO B
palioHaJIbHOMY BHpasi € JijeHHA Ha BUpPas3 31 3MiHHOIO, IIOro Ha-
3UBAIOTH 0p0606UM payioHarbHum éupa3om. Tpu nmepmux 3 mo-
JTaHUX BUINlE BUPAa3iB — Iiji, a Tpu OCTaHHIX — APOOOBIi.

Bupaswu 3i 3MiHHEME BUKOPUCTOBYIOTH IJIS 3amucy (opmy.J.

Hanpukaan, s = vt — dopmyaa Biacraui; P =2(a + b) — popmyaa
mepuMeTpa IPAMOKYTHUKA; n = 2k (me k — 1mije uuciio) — popmyaa
mapHoro uucja; n =2k + 1 (ge k — 1ise uucio) — opmysia Hemap-
HOro umeja; n = (k (me k — 1mijse uwmcio) — opMysaa dymcaa, KparT-
HOT'O YuCIy 7.

Bupaswu, 1110 He € paiioHaJIbHUMHU, POITVIAAATIMEMO B CTAPIIINX
KJIacax.

lMosBa GykB i 3HaKIB apnPMETUYHUX LiN Y

A we DPaniwe. MaTeMaTU4HUX 3anucax € pesymnbTaTom pos-
BMUTKY MaTemMaTM4HOI Hayku. Y CBOIX mnpausax

LUyKaHe HeBigoOMe 4YMCNO CTapogaBHi ernnet-

CbKi BYEHi HasmBanu «xay» (y nepeknagi — «kyna), a 3Hakv MatemMaTuyHnX
[in B3arani He BXvBanu, 3anucytoun yce nepeBaxHo crnosamu. | xoya notpe-
0a y BUKOPUCTaHHi 3HaKiB MaTeMaTUYHMX 4 BUHUKNa we y CTapoaaBHbO-
My €runTi, 3'ABUNUCSA BOHU HabaraTo nisHile. 3aMiCTb 3HAKIB AO4ABaHHS
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Llini Bupasn

BiAHIMAHHA cTapogaBHi MaTeMaTuKM BUKOPUCTOBYBanM MastoHKu abo
CroBa, Lo Np13BOAMIIO A0 rPOMI3aKMX 3anuciB.

3Hakn apMdpPMETNYHNX [i cTanu 3ycTpiyaTncs B HayKOBUX Npausax mMa-
Tematukis, nounHaroum 3 XV cT. Ha cborogHi Bigomo, kum i konu 6yno 3a-
NPOMNOHOBAHO AesKi MaTeMaTUYHI 3HaKM Ans 3anuciB. Tak, 3HaKM «+» i «—»
3ycTpivatoTbea Bnepiue y 1489 poui B npaui «Apudmetnka» Morana Bia-
MaHa, npodecopa Jlennuunabkoro yHiBepcuteTy. 3HaK «x» ANnd nosHa-
YeHHA Ail MHOXEHHSI BBEAEHO aHrMinCbkuM mMaTtemMaTukom Binbsmom
OyTtpenom y 1631 poui. [Ing no3HavyeHHs Aii AiNeHHs BiH BUKOPUCTOBY-
BaB pucky («/»). OpoboBy pucKy B MareMaTuyHuX 3anuncax (ans Bigokpem-
NEeHHs YncenbHMka gpoOy Bif Moro 3HameHHuka) yxe B 1202 poui BMKO-
puctoByBaB JleoHapao lMisaHCbkniA, BiZOMUIN MaTeMaTuk cepeaHbOBIYHOI
€sponu. Himeubknin matematuk, gisuk i dinocod Motdpig Binbrensm
JlenbHiy, (1646—1716) 3anponoHyBaB BMKOPMUCTOBYBATU Yy SIKOCTi 3HaKa
MHOXEHHS Kpanky («-»), a y SIKOCTi 3HaKa AineHHs — OBOKpanky («:»).
Lle Bigbynocs y 1693 poui Ta y 1684 poui BianoBigHO. 3HaK PiBHOCTI
(«=») 6yno BBegeHo B 1557 poui PobepTtom Pekopaom, matemaTukom,
SAKUA HapoamBcA B Yenbci 1 foBrui Yac 6yB 0cobUCTUM nikapem KOopo-
niBcbKoI ciM’i Benukoi BpuTanii.

BenvyesHuin BHECOK y pO3BUTOK anrebpaiy-
Hoi cumBoniku 3pobus y XVI cT. BugaTHui dopaH-
Ly3bkun matemaTtuk ®paHcya Biet, akoro Ha3u-
BaloTb «baTtbkom» anrebpu. Came BiH cTaB no-
3Ha4aTtm bykBaMu He TifnbKW 3MiHHIi, a N Oyab-AKi
yucna, 3okpemMa koedilieHTn Npu 3amiHHMX. Mpo-
Te MOoro cMmBOSiKa Bigpi3HAnacs Big Cy4acHOI.
3amicTb X, X% i x3 BieT nucas Bi4MOBIAHO OyKBU
N (Numerus — uucno), Q (Quadratus — KBa-
apat) i C (Cubus — ky6). Hanpuknag, piBHSAHHSA
X3+ 7x% = 8x = 20 BiH 3anucyBaB Tak: ®paHcya Biem
1C +7Q - 8N aequ 20 (aequali — OOPIBHIOE). (1540-1603)

I3 woro yrBOpiooTh umciaoBi Bupasu? D Illo Ha3MBAIOTH
3HAUEHHAM UYMCJI0BOTO Bupasy? P I3 4oro yTBOPIOOTH BH-
pasu 3i smirauMu? 9 Illo HA3UBAIOTH YMCIOBUM 3HAUEH-
HAM BUpa3y IJId BUOpaHUX 3HaueHb sMinEnx? D Hasexmits
OPUKJIAJA YNCJIOBOTO BWpPaldy 1 Bupady 3i 3MiHHUMU.
J dxuit BUpa3 HA3WBAIOTh LiAUM paIlioHATLHUM BUPa3oM?

W) 1. (Yeno) §lki 3 HaBemeHMX HW)KYE BUDA3iB € UNMCJIOBUMH, 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) Ski 3 pamioHaJbHUX BUPA3iB € Iigumu, a aKi — Apobo-
BUMMU:
3
a’ +c 5 x 7
1) ; 2) — ; 3 m+—; 4Hhm+-—?
5 a’ +c 7 x

3. BunuiriTh OKpeMo: 4MCJIOBi BUpasy; BUPa3u 3i SMiHHUMMY; IiTi
pamioHabHiI Bupasu; ApobOoBi palioHabHi Bupasu:

D5+¢ 2@-15-4 ™ 4219
p
a 1 9-5 a? - b?
5) T+—; 6) —ab; ) —; 8 .
)Ty ) 4° T ) "2

4. IIpounTaiiTe cioBaMu BUPas3u 3i 3MiHHUMU:
Dx+ 7, 2) m — a; 3) bab; 4)5:(c+9).
5. CkyagmiTs i sanumriTh 1Mo ABa BUpPa3U:
1) 3i samiHHOIIO a; 2) 3i amimHUMHT X i Y.
6. CkjamiTh i 3amUIITIThL IO TPU BUPA3U:
1) 3i 3aminHOO X; 2) 3i smimHUMU a i b.
7. (Vcrno) fKi 3 gaHUX YKMCJIOBUX BUPA3iB He MAIOTh CMUCJIY:
HDG-6):T; 2)(10-2:5):T;
17

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

1) bx — 3, axmio x =1,8; x = 2%;

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

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

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

1) b2 — 4b, axmpo b =—2; b =0,5;
2) x? - y2, ArRm x =95; y =—3; axkmo x =0,1; y =0,2.

11. 3anumrite y BUIIAAL BUpPasy:
1) cymy umcen b i c;
2) nobyTok umcen bm i n3;
3) kBagpaTr cymMu umuces a i 9p;
4) pisHUIIO KBaapaTiB umuces 3d i Tr.



Llini Bupasn

12. 3anuimnits y BUTISAAL BUpPasy:
1) pisHuIo uncen p i 7; 2) yacTKy umces a + ¢ i d;
3) cymy umcia a i foGyTKY uuces m i n.

13. 3amoBHITH y 30MIUTI HACTYIHI TaOIMITi:

213|-1| 0| -2 x -110(1]| 2
n 1120 |-5|-3 x2 + 2
2m — 3n x2 + 2x

14. MisuaiiTecsa mpisBuUIlle BUJATHOTO YKPAiHCBKOTO Kapaioxipyp-
ra. [[Jig 1bOr0o 3HAWAITHL 3HAUEHHS BUPA3y B IEPIIill Tabauiri i
mepeHeciTh OYKBM, IO BiAMOBiZaiOTh 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. IlopiBHaAliTE cyMy a + b 3 fo6GyTKOM ab, AKIIO:
Da=0,b=-2; 2)a=-3,b=2.

16. MaiicTep 3a OZHY TOAUHY BHUIOTOBJSAE X [deTajieii, a Ioro
yueHb — Yy gerajyeil. CKinbKu AeTaJsieli BOHM BUTOTOBUJIU Pa30M,
AKIO MaiicTep mparmioBaB 8 roxa, a yueHb — 4 rox?

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

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

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

1 x+y; 2) 3x + 4y; 3) x —y; 4)2?
Y

'E 19. 3anunriTes y BUIVIAAI BUpa3y Yac, AKUHA yUeHb IIIOAEeHHO
IPOBOAUTEL Yy WIKOJi, AKIIO Y HBOTO @ YPOKiB mo 45 xB, b mepeps
mo 15 xB i ¢ mepepB mo 10 xB. O0UYMCIiTH 3HAUEHHA IIHOTO BUPA3Yy,
AKmo a =6; b=2; ¢ =3.

20. Komu Mapiiika BuTArIa 3i cBoei CKApOHMYKM BCi MOHETH, TO
BUABUJIOCA, IO TaM OyJio X MOHeT HoMiHasoM 10 KoI., y MOHET
HOMiHaJOM 25 KoIl. i 2z MoueT HoMiHasioM 50 Kom. O0UKCIiITE, AKY
cyMy KoIlITiB Hasbmupasa Mapiiika, axmo x = 8y = 5; z = 20.

9



PO3AIIT 1

21. Ilpu sxomy 3HaueHHiI 3MiHHOI a 3HaueHHsA BUpasy da — 8
JopiBuioe —13?

22. Tlpu axomMy 3HaueHHi X 3HAUYeHHA BupasiB 3x — 4 i 2x+ 7
piBHi Mix co6Gor0?

23. Cxaaxmite (popMysy I[ijloro umcia, sKe:
1) kpaTtHe uncay 9;
2) mpu mismeHHi Ha 5 mae B ocraui 1.

\. 24. Tlpu nesxkux 3HaUeHHAX a i b 3HaueHHA BUpasy a — b mo-
piBHIOE 2,25. fIKOrO 3HAUEHHS NIPU TUX CAMUX 3HAUEHHAX a i b

HabyBae BUpAas:

1 3(a-b
D@-b;  Db-a B 4)42:_63?

25. Ilpu meaxkux 3HaUeHHAX ¢ i d 3HavueHHSA BUpasy ¢ — d IOpiB-

4 .
HIOE 7 fxoro sHaueHHSA IPU THUX cCaMUX 3HAUEHHAX ¢ i d HaOyBae

BUpAa3:
1 5(d -
DTe-d;  Dd-a 8 42y
d-c 4(c—-d)
26. CxJagmits BUpasu AJs oOUMCIeHHA Mol ¢giryp (masa. 1-3):
y n, b,
]
= g
] 3 B
3
)
x b d
Mau. 1 Maun. 2 Maun. 3

:ﬁ@ BrpaBu AAS MOBTOPEHHS
P

iﬁ 27. O6uucaiTn:
1) 18% 2) 7 3) (2,1)% 4) (-1,1)%

2 2 3
o ogfs ol ane

10
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'E 28. fAxoro mudpor 3aKiHYyeThCA 3HAYEHHS BUPA3y:

1) 1322,  2)271%;  3) 2017%;  4) 13152 — 115%?
29. BiacHa mBuAKicTh KaTepa — 26 KM/ToI, a HMIBUAKICTH Teuii
piuku — 2 KM/rox. 3HalAiTh BiACcTaHb Mi)K OBOMA NPUCTAHAMU,

AKINO B OMHOMY HAIpPAMi KaTep MpoxoauTs ii Ha 30 XB IIBUAIIE,
Hi’K Y 3BOPOTHOMY.

@ LLikaBi 3aAa4i AAS y4HIB HEA€AQHUX ﬁ

30. Yu icHye Take 3HaUeHHSA X, OJISI SKOTO:

) —x>lx; 2) x> |x?
TOTO/KHI BUPA3HU. TOTOKHICTbD.
® TOTOJKHE IIEPETBOPEHHSI BUPA3Y.

TOBEIEHHS TOTOXHOCTEN

3HaligemMo 3HaueHHs BupasiB 2(x — 1) i 2x — 2 nna meaKkux ga-
HUX 3HaUeHb 3MiHHOI X. Pe3yabTaTu 3amuinemMo B TaOJIUITIO:

x -4 | 3| 2| -1 0 1 2 3 4
2c—-1) |-10| -8 | 6 | 4| 2 0 2 4 6
2x-2 |-10| -8 | -6 | 4 | 2 0 2 4 6

MoskHa mpuiiTu IO BUCHOBKY, IO 3HaueHHA BHpasiB 2(x — 1) i
2x — 2 Oasa KOMKHOTO JAaHOrO 3HAUeHHs 3MiHHOI X piBHI MisK co-
6010. 3a PO3MOAiJIBLHOIO BJIACTHBICTIO MHOXKEHHSA BiJJHOCHO BimHi-
MaHHA 2(x — 1) = 2x — 2. Tomy # A OyOb-AKOTO iHIIIOT0 3HAUYEHHA
3MiHHOI x 3HaueHHA BUpasiB 2(x — 1) i 2x — 2 Tex OyayTh PiBHUMU
Mixk cob6oro. Taki Bupasu Ha3UBAIOTL MOMONCHO PIBHUMU.

JBa BuHpasu, BiAMOBiMHI 3HAYeHHA AKUX PiBHI MixK co6or0
npu 6yab-IKHX 3HAYEHHAX 3MiHHMX, HA3HBAIOTh MOMOMC-
HUMU, 200 MOMONHO PIGHUMU.

Hampukaasn, ToTo:kHUMEU € BUpasu 2x + 3x i bx, 60 IpPU KOMXK-
HOMY 3HaueHHi 3MiHHOI X IIi Bupasu HaOyBalOTh OOHAKOBUX 3HAa-
YyeHb (IIe BUILJIMBAE 3 PO3MOAIJILHOI BJIACTUBOCTI MHOMKEHHSA Bi-
HOCHO JOJaBaHHS, OCKiIbKU 2X + 3x = HXx).

Posrnssnemo Temep Bupasu 3x + 2y i Sxy. Axmo x =1iy =1,
TO BiIIIOBiHiI 3HaUeHHS IIMX BMUpPAasiB PiBHI Mik coboro:

3x+2y=38-1+2-1=5; 5xy=5-1-1=5.
11



PO3AIIT 1

IIpore MoxHA BKasaTu Taki 3HaUEeHHA X i Yy, AJId AKUX 3HAUYEH-
HA IIUX BUpasiB He OyAyTh Mix coboio piBHuMu. Hampuraan,
akmo x =2; y =0, To

3x +2y=3-2+2-0=6, oxy=5-2-0=0.

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

PirHicTh, KA € MPABMILHOI NMPH OyAb-AKWUX 3HAYEHHIX
3MIHHMX, HA3UBAIOTh MOMONCHICMIO.

Buxogsuu 3 BUIEBUKJIAAEHOT'0, TOTOYKHOCTAMM, 30KpeMa, €
piBHOCTi: 2(x — 1) =2x — 2 T1a 2x + 3x = bx.

ToToKHICTIO € KOXKHA PiBHICTH, AKOI0 3alIMCAHO BiJoMi BjacTu-
BoCTi mithi Hax yuncaamu. Hampurian,

a+b=>b+a; @+b+c=a+ b+ o) ab +c)=ab + ac;
ab = ba; (ab)c = a(bo); a(b—c)=ab — ac.
ToToxkHOCTAMHU € 1 TaKi piBHOCTI:
a+0=a; a-0=0; a - (=b)=—ab;
a+ (—a) =0; a-1=a; —a * (=b)=ab.

TOTOXKHOCTAMU TaKOXK NPUNHATO BBasKaTU IPaBUJIbHI UMCJIOBL
PiBHOCTi, HAIIpUKJIam:
1+2+3=6; 52+122=13% 12-(7-6)=3"-4.
Axmro y Bupasi bx + 2x — 9 3BecTu mMomiOHI HOmaHKM, OJEPKU-
MO, 0 Dx + 2x — 9 =Tx — 9. ¥V TakoMy BUIAAKY KayKyTh, IO
BUpas d5x + 2x — 9 3aMiHHUIN TOTOXKHUM oMy BupasoMm 7x — 9.

3aMiHa OgHOro BMpAa3y iHIIMM, MOMY TOTOKHMM, HA3HBA-
HOTh MOMOHCHUM NePEeMEOPEHHAM 6UDPA3Y.

TorosxHi ITepeTBOPEHHA BUPA3iB 31 SMIHHUMU BUKOHYIOTH, 3aCTOCO-
BYIOUM BJIACTMBOCTI Aili HAJ YucjIaMu. S0KpeMa, MOMOMNCHUMU nepe-
MBOPEeHHAMU € PO3KpUmMmms OYxHcox, 36e0eHH s nodibHUx 000anKie mouo.

ToToKHi MepeTBOpPeHHs NOBOAUTLCI BUKOHYBATHU IIiJl Uac cnpo-
ujenna 6upasy, To0TO 3aMiHU AesAKOr'0 BUPasdy Ha TOTOKHO PiBHUM
oMy BUpa3, AKUH Ma€ KOPOTIINM 3aIuC.

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

2) 2(3x — 4) + 3(—4x + 7);

3) 2 + ba — (a — 2b) + (3b — a).

Poss’ asanua l1)-0,3m - 5n=-0,3 -5mn=-1,5mn;
2)23x—-4)+3(-4x+7)=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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IITo6 moBecTu, IO PiBHICTH € TOTOXKHICTIO (IHAKIIEe KaxKyuwu,
100 dogecmu mMoOmMONHCHICMb), BUKOPUCTOBYIOTh TOTOYKHI IIePeTBO-
peHHs BUpAasiB.

HMoBecTy TOTOMKHICTH MOYKHA OLHUM 3 TAKUX CIIOCOOiB:

¥ BUKOHATH TOTOXKHI IIepeTBOPEHHs il JiBOI yacTUHU, THUM ca-
MHUM 3BiBIIM [0 BUTJIALY IPaBOi YaCTUHU;

¥V BUKOHATH TOTOYKHi IIepeTBOpeHHs ii mpaBoi YacTHMHU, TUM
caMUM 3BiBIIIM IO BUIVIAAY JIiBOI YaCTUHU;

¥V BUKOHATH TOTOKHi IIepeTBOpPeHHs 000X ii yacTWMH, THUM ca-
MHUM 3BiBIIM OOMABI YUMCTHMHU OO OOHAKOBUX BUPAa3iB.

ITpurnan 2. [ToBectu ToToKHiCTH: 1) 2x — (x + 5) — 11 =x — 16;

2) 20b — 4a =52a — 3b) — 7(2a — 5b);

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

PosB a3auua4a. 1) [lepeTBopuMo JiBy YaCcTUHY AAaHOI PiBHOCTI:
2x—(x+5)-11=2x-x-5-11=x-16.

ToTokHUMU IIEPeTBOPEHHAMHN BUpa3 y JIiBi#l yacTuHi piBHOCTI

3BeJIU [0 BUIVISAY IIPABOl YaCTHUHU i TUM cCaMUM AOBeJIH, IO JaHa
PiBHICTH € TOTOXKHiCTIO.

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

ToToKHUMU NEPETBOPEHHSIMU IIPABY YAaCTUHY PIBHOCTI 3BeaH
IO BUIJIAAY JIiBOI YACTHHU i TUM CaMHM JOBEJH, 110 JaHAa PiBHIiCTH
€ TOTOXKHIiCTIO.

3) ¥V mpoMy BHUIAAKy 3PYyYHO CIIPOCTUTH SK JIiBY, TaK i mpaBy
YaCTUHM PiBHOCTI Ta MOPiBHATH Pel3yJIbTATU:

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

13(2x — 5) + 21 =26x — 65 + 21 = 26x — 44.
ToTo:XHUMM TIEPETBOPEHHAMMU JIiBY i IpaBy YacTUHU PiBHOCTL
3BeJIM 10 OZHOTO I TOro camoro Buriaxy: 26x — 44. Tomy maHa
PiBHICTBH € TOTOXKHIiCTIO.

SIki Bupasu HasuBaroTh TorokEUME? P HaBexits mpukizan
TOTOKHUX BupasiB. P Ky piBHiCTH Ha3WBAIOTHh TOTOXKHIiC-
ti0? D Hagezits mpukiazn Toroxksaocti. 9 Ilo HasmBaoOTH
TOTOKHUM IIepeTBOpeHHAM Bupasy? 9 SIK moBecTH TOTOMXK-
HicTb?

a 31. (Ycno) Yu € BUpa3u TOTOKHO PiBHUMU:

1) 2a+a i 3a; 2 Tx+bib+T7c 3x+x+xix
H2x—-2)i2x—4; S)ym-nin—-m; 6)2a-pi 2p-a?

13
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32. Yu € TOTOKHO piBHMMU BUpasu (4omy?):
1) T7x —2xibx; 2)ba—-41i4 - ba; 3)dm +nin+ 4m;
a+aiad 5)3(a@—-4)i3a—-12; 6)bm-nibm+ n?

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

34. PoskpuiitTe ny:KKHU:
1) 2(a — 1); 2) 1(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. 3BemirTh moAi0OHI HOmAHKN:
1) 2x — x; 2) -3m + 5m; 3) 2y — 3y; 4) p — Tp.

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

iE 38. CmpocTiTh BUpas3, BUKOPHUCTOBYIOUM IIEPECTABHY i CIIOJNYyY-
HY BJIACTUBOCTI MHOYKEHHS:

1) -2,5x - 4; 2) 4p - (-1,5);
3) 0,21 - (-0,3p); 4 —%x-(—zy).

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

3) 0,2x - (—3y); 4) —1%m-(—3n).

40. (Ycno) CupocriTs 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 + 1,90 + 2,8a — 2,90b;
4)5—"Tc+19p + 6,9¢ — 1,7p.

42, PoskpuiiTe IyKKH i 3BeHiTh MOMiOHI JOmaHKM:
1) 4(5x — 7) + 3x + 13;
2) 2(7 — 9a) — (4 — 18a);
3)3@2p - 7) - 2(p - 3);
4) —(Bm — 5) + 28m — 7).
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43. PoskpuiitTe Iy:KKU i 3BeHiTh IMOAiOHI mJOmaHKM:
1) 3(8a — 4) + 6a; 2) o - 2(3p — 1);

Llini Bupasn

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

44. CmopocriTh Bupas i 3HAUAITh HOTO 3HAUEHHS:
1) 0,6x + 0,4(x — 20), akmo x = 2,4;
2) 1,3(2a — 1) — 16,4, axmo a = 10;
3) 1,2(m — 5) — 1,8(10 — m), saxkiio m =—3,7;
4) 2x — 3(x + y) + 4y, akmo x =-1, y =1.
45. CopocrtiTh BUpas i 3HAWIITL #1Or0 3HAYEHHS:
1) 0,7x + 0,3(x — 4), akmo x =—0,7;
2) 1,7(y — 11) — 16,3, axmo y = 20;
3) 0,6(2a — 14) — 0,4(5a — 1), axmio a =-1;
4) 5(m — n) — 4m + Tn, axmo m =1,8; n =-0,9.
46. JToBeniTh TOTOKHICTH:
D) -QRx-y=y-2x
2) 2(x — 1) — 2x =-2;
3) 2(x — 3) + 3(x + 2) =5x;
4) c—2=5(c+ 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) 4m - 3)+ 3(m + 3) =Tm — 3.

48. JloBKmHA OnHiel 3i CTOPiH TPUKYTHUKA @ CM, a JOBKUHA KOXK-
HOI 3 ABOX IiHINIMX CTOPiH Ha 2 cM GijbIna 3a Hei. 3alUIIITL Y BU-
TSl BUPas3y IIepuMeTP TPUKYTHUKA i COPOCTITH 1eli BUpas.

49. IMMupuHa TPAMOKYTHUKA JOPiBHIOE X CM, a JOBMKHHA Ha 3 CM
OispIia 3a MIMPUHY. SalUIIITh Y BUTJIALL BUPas3y IEePUMETD IIpPs-

MOKYTHUMKA 1 CIIPOCTITH IIeil Bupas.

iﬁ 50. PoskpuiiTe IyXKH 1 CIIPOCTITH BUpa3s:
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—ﬁbj——(4la—33bj;
3 8 11\ 8

6) ~2(2,Tm ~1,5m) + 22— 0,48m).
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51. PoskpuiiTe Oy:KKH! i CIIPOCTiTh BUpPAa3:
1) a-(a—- (3a — 1))
2) 12m — ((a — m) + 12a);
3) 5y — (6y — (7y — By — 1));

4) é(.‘2,1(1—2,817)—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 — 5a);
D4 +y -1+ 5 —t) —4y=9@ — t).

54. JloBeniTh, 1110 3HAUEHHS BUPA3Y
1,8(m — 2) + 1,42 — m) + 0,2(1,7 — 2m)
He 3aJIe’KUTH BiJ 3HaueHHA 3MiHHOI.

55. JloBemiTh, 110 Tipu OyIb-TKOMY 3HAUEHHI 3MiHHOI 3HAUEHHS BUPa3y
a—(a—(5a+ 2)) — 5a - 8)

€ OOJHNM i THM caMuM UMCJIOM.

.} 56. [losenits, IO cyMa TPbOX MOCHiJOBHUX IAPHUX YHCEJ
ginmuThesa Ha 6.

57. MoBeniTs, 110 AKINO N — HATypaJbHEe YMUCJO, TO 3HAUYEHHS BU-

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

}% BApPQBM AAS NMOBTOPEHHS
o =

iﬂ 58. Cnnas macoro 1,6 xr mictuts 15 % wmigi. Ckinekn Kr migi
MiCTHTBCA V IIbOMY CILIaBi?

= . . . .
lB 59. CrinpKu BimcoTkis ckiagzae umeso 20 Bim cBoro:
1) kBagpara; 2) Ky6a?
60. Typuct 2 rox imos mimku i 3 roxg ixas Ha Beaocuieni. Ycboro
TYPUCT II0J0JIaB 56 KM. 3HaiAiTh, 3 AKOIO IIBUIKICTIO TYPHCT

ixaB Ha BeJIoCUIIedi, AKIIO BOHA Ha 12 KM/roj Oijblla 3a IIBUI-
KicThb, 3 KOO BiH iITOB IiIIKH.
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@ LLikaBi 30A04i AAS Y4HIB HEAEAQYMUX ﬁ

61. YV uemmionari micra 3 ¢Qyrbosy GepyTh yuacTh 11 KomaH[.
Koxna Komanma rpae 3 iHmmuMu no ogaomy martuy. IloBemiTs, 110
B Oyab-AKVUIH MOMEHT 3MaraHb 3HaWJeThCA KOMaHZa, sIKa IIPOBele
0 IILOTO MOMEHTY IapHy KiJbKicTh MaTuiB ab0 He IIpoBeJia IIe
$KOJJHOTO.

E 3 . CTEIITHb 3 HATYPAJBHUM ITOKASHHUKOM

Haranaemo, 1110 100yTOK KiJIbKOX OMHAKOBUX MHOMKHUKIB MOXK-
Ha 3amIucaT y BUIVIALL BUpasy, AKUN Ha3UBAIOTh CMeneHem.
Hanpuraan,

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

6 MHOMHUKIB

MHOKHUK, AKHUI IOBTOPIOETHCSA, HA3UBAIOTL OCHOB0I0 cmene-
HA, a YUCJO, sIKe IOKAa3ye KiJbKICTh TAKMX MHOXKHUKIB, — noKa3-
Hukom cmenens. Y Bupasi 4% uncio 4 — ocroBa cremens, a uncio
6 — moxkasHuk creneHsa. Ockinpku 4 -4 -4 -4 -4 -4 =4096, To
KaXyTb, 110 uncao 4096 e mroctum creneHem umciaa 4.

Cmenenem wucna a 3 HamypanvHum nokazHukom n (n > 1)
Ha3HWBaIOTh TO00YTOK N MHOKHHKIB, KOJKHHH 3 IKHX JOpiB-
HI0€ a. Cmenenem wucna ¢ 3 nokasnHuxom 1 Ha3UBaAIOTH
caMe YHCIo a.

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

3a 03HAUEHHAM CTemeHs: a” =a-a-...-a, n > 1ia' =a.
7 MHOXXHUKIB
Hawm y:xe Bigomo, 110 Apyruii cTemiHb yncja @ Ha3WBalOTh K6a-
dpamom ducna a, a TPeTifl CTeNmiHL YKWCIa a@ HA3WMBAIOTL KYOOM
Yucara a.

IMpuxaan 1. Ilogatm y Burasami cremens: 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=1753;
4)10-10-10-10-10=10°.

OO6unc/ieHHsI 3HAaUEeHHs CTeleHs € apu(pMeTHUYHOI Ii€io, AKY
Ha3UBAIOTL NiOHECeHHAM 00 cmenens.
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IIpurknan 2. BukoHaTu migHeceHHS OO CTEIleHs:
3
2
1 2% 2) 0% 3) (-6)% 4) (—g) -

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

o[-2) (2)[2) [ 2)__8
5 5 5 5 125°
3’5ICY€MO 3HAK CmeneHs 3 Hamypaﬂbnum NnNoOKaAa3HUKOM Nn.
1) dxmoa = 0, 700! = 0;02 =0-0 = 0; .... Orxe, 0® = 0.

2) fIkmo a > 0, Toa" =a-a-...-a > 0 ak HOOYTOK NOZATHUX

. MHOXXHUKIB

quceJ.

Omxe, a” > 0 gna 6yab-axoro a > 0.

3) dAxmpo a < 0, npu HemapHOMY 3HaueHHi n Maemo: a" < 0 aK
IO0YTOK HEIapHO! KiIBKOCTL Bi’e MHMX MHOMKHUKIB; IIPU IIaPHOMY
3HaYeHHi n Maemo: a” > 0 AK HoOYTOK IIapHOI KiJIbKOCTi BiI’eMHUX
MHOXXHUKIB.

Omxe, AKINO 1 — HATypaJbHe YKUCJO, TO

0" = 0 dna 6ydv-aKoz20 n;

a" > 0 dna 6ydv-axux a > 0 ma n;

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

SKI10 BUpas MiCTUTDL AeKiJbKa Oiil, TO B IEPITY Yepry BUKOHY-
I0Th Jil0 IIifHeCeHHs 0 CTeHeHd, IOTiM Ail MHOKeHHS 1 giJeHHHd,
a moriM — mii momaBaHHS i BigHiMaHHA.

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

2) 2+ (35 3) (D)’ + (%% 44327

PosB as3aHnuda.

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

2) 2 + (-3))% = (2 + 81)% = 832 = 6889;

3) () + (D%° =1+ ®=0°=0;

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

IIpumirTxk a: mig uac obuncIeHb MOKHA TAKOK 3alKNCyBaTU
KOYKHY HOil0 OKpPEeMO.
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lMoHATTA cTeneHs 3 HaTyparbHUM NOKa3HU-

A we DPaniwe. KOM cdopMyBanocs Lie y crapofdaBHi Yacu.

KBagpat uncna BukopuctoByBanu ans obymc-

neHHa nrow, Ky6 uncna — ans ob4McneHHs

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

®paHuy3bkun matematuk @. BieT BUkopucTo-
ByBaB OykBu N, @ i C He nuwwe anga 3anuciB Big-
noBigHO x, x2i x3, a | ons 3anucy CTeneHis BuLLe
TpeTboro. Hanpuknag, YeTBEPTUI CTEMIHb BiH 3a-
nucyBaB Tak: QQ.

Cy4yacHuii 3anuc cTeneHiB Oyno 3anpornoHo-
BaHO BMAATHUM (PpaHLy3bKUM MaTemMaTtukom, ii-
3ukoMm, dinocogom PeHe [ekaptom. Y cBoin
npaui «[eomeTpia» (1634) BiH cTaB 3anucysatu
CTeNeHi 3 HaTypanbHUM NOKa3HWUKOM TakK, SK Mu
ue pobumo 3apas: S ¢t diTa Mpote ¢? BiH
3anucyBaB K obyTok: cc.

PeHe [ekapm
(1596-1650)

CohopmyrroiiTe 03HAUEHHS CTEIIEHsI 3 HATYPAJbHUM IIOKAa3-
HukoM. 9 HaBesiTh HIpHKJIaAM CTemeHIB Ta HasBiTh ix
OCHOBY Ta IOKasHUK. & SIK HasMBAaIOThb ADPYTHIl CTENiHb
uypcsa; Tperiit creminp uncaa? P IxkuM unciaoMm (FozaTHAM
Yyd Bif’€MHMM) € CTemiHb [JOJAaTHOTO YMKCJA; CTeIliHb
Big’eMHOro umcia 3 HapHUM IIOKA3HUKOM; CTEIliHb Bix’em-
HOTO 4YMCJIA 3 HeIApHUM HOKa3HUKOM? 9 Y AKOMY IODPSAL-
Ky BUKOHYIOTH apu(MeTHUHi il y UMCcI0BUX BUpasax, IO
MicTATh cTerneHi?

&
)}

Q€

a 62. IIpouuraiiTe Bupasu, Ha3BiTh OCHOBY i MOKA3HUK CTEIIEHS:
1) 0,47; 2) (-8)% 3) (ab)*;

4
4) (x — y)% m(éa%{]; 6) (a® — b2)S.

63. 3amnuiriTe fOOYTOK y BUIVIALL CTEIEHS:

1) 0,2 - 0,2; 2) =6 - (=6) - (—6);

gl 1111 4)_§”(_§}
33333 9 9

5) mmmm, 6) (ab) - (ab);

7y &P B 8) (x — Y)x — yY)x - p).

20 MHOXKHUKIB
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PO3AIIT 1

64. ITomaiiTe MOOYTOK Yy BUIVISAA1 CTEIIEHS:
1) 0,7-0,7 - 0,7; 2) -8 -(-3) " (=3) " (-3); 3) aaaaa;

111111
4 +b +b’ 5 —. ... D5 6 mmm...m .
) (a )(a ) ) TT T TTT ) 15 MHOXHUKIB

65. 3anumriTe creniHb y BUIIAAI JOOYTKY OZHAKOBUX MHOMKHU-
KiB:

4
3% 2a% 3 (- b 4)[x]-

xX+y

66. IlomaiiTe cTelmiHb y BUIVISAAL JOOYTKY OSJHAKOBUX MHOMKHHKIB:

2

D55 by H+yd 9 (sz
67. (Yecno) O6unciTh:

D15 205 355 HEDG 5 (2% 6) (1P
68. 3maligiThL 3HAUEHHS BUPAa3y:

D34 225 305 4915 5 DL 6) (12

iﬁ 69. BukonaiiTe migHeceHHs IO CTeIleH:

1)? 1)
5. 2. - . - .
1) 3% 2) (0,7)%; 3) (J ; 4) (12j ;
2 2
5) -7)% 6)(-0,3)% 7) (—15] 5 8) (-0,1)%

70. BukounaiiTe migHeceHHs OO CTEIEHS:

3 4
1) 5% 2 (L5 3 (%) ; 1) (15 ,

3
5 3% 6 CLDE ) (—15; 8) (-0,2)".

71. 3amoBHITH TAGJUIIIO Y 3OIIIMATI:

n 1 2 3 4 5 6 7 8 9 10

271

371

72. PoskmaniTh HaTypaJbHi umcja Ha MPOCTI MHOMKHWUKH, BUKO-
PUCTABIIX Yy 3aMUCY CTEHiHb:

1) 16; 2) 27 3) 50; 4) 1000; 5) 99; 6) 656.
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Llini Bupasn

73. 3HalAiTh 3HAUEHHs BUPa3y:

3
1) -5% 2)—[—3; 3) (0,2 4y —(D)™.

74. O0uncaiTn:
1) 1y ”
n-70 2| -=1; 3)-|-1=|; 4 -(-D*.
) ) [ 2) ) [ 3j ) —(-1)

75. IlopiBHAlTE 3 HyJIeM 3HaueHHSA BUpa3y (BiAMOBiAL 3aMUIIITE ¥
BUIJISAA1 HepiBHOCTI):

1) (-5,1% 2) (-12,49)°% 3) -537; 4) —(-2)°.
76. IlopiBHANTe 3 HyJIeM 3HAUYEeHHA BUPa3y (BiAIOBiAb 3amuIIiTh ¥
BUIJISAA1 HepiBHOCTI):

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

77. 3ualigiTL 3HAYEHHA BUPAa3Y:

> 50 . 1) 3
0,2 25% 2) 5 34| 5| 4) 0,01 - (-5)3;

5) [5-3j3- 6) (6 : gjz- 7) 52 + (-5)% 8) (3,4 — 3,6).
15 b 3 ’ b b ’

78. O0UnCIIiTE:

10,5 -40%5  2)—o; 3)-5.[1 g y(-T 2.16.
4 b4 0’33’ 5 ’ 8 ’

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

79. Yu € mpaBUJIbHUMHU PiBHOCTI:

1) 32 + 42 = 5%; 2) 42 + 5% = 6%;

3) 23 + 8% =5% 4) 26 + 6% = 10%

5)1° + 23 + 3 =6%  6) (-5)* + (-12)* = (-13)*?
iﬁ 80. IToxmaiiTe umcia:

1) 0; 4; 0,16; %; 169; 1% y BUIVIAAI KBaJpara;

2) 64; -27; 0; 1; —%; 1% y BUIVISAL KyoOa.

81. IlogaiiTe uncia:
1) 5; 125; 625 y BurssAAi cTereHA 3 OCHOBOIO ;
2) 100; 10 000; 10 y Burasani cremeHns 3 ocaoBoio 10.
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82. Ilopaiire:
3 .11

1) 8; 81; —125; —64; 0,16; 0,001; 3—;1—
8 25
y BUTJISAAlI KBajgpaTa abo Kyda umcia;
2) 2; 4; 8; 256 y BUTIALL cTemeHs 3 OCHOBOIO 2;
3) 81; —27; —3 y BUrIALi cTemeHd 3 OCHOBOIO —3.

83. O6uncaiTh:
1) cymy xBaapariB uucea 0,6 i —0,7;
2) kBagpar cymu uucesa 5,7 i —6,3;
3) pisuuio Kyo6iB umcen 2,3 i 2,2;
4) Ky6 cymu uumcen 8,2 i 1,8.

84. 3naiifiTh 3HaUEHHA BUPAa3Yy:
1 3
1) —x°, axmo x =0; —1; 1; —3; 3;
) 27 it

2) a + a® + a3, akmpo a =1; -1; -2;
1 1

3) (15x)%, axmo x =—; ——;

) (15x) 1 35

4) a® — b?, axkmo a =—6; b = -8.

85. 3maniTy 3HAaUeHHA BUpAa3y:
1) 0,01a*, saxmo a = 2; —5; 10;
2) 5¢2 — 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) -53% i (-5)3.
87. TlopiBHsAliTE 3HAUEHHA BUPA3iB:
1) —x2 i (—x)?, axmo x = 5; —3; 0;
2) —x® i (-x)3, axmpo x = —2; 0; 3.
;: 88. 3aminirs 3ipoury sHakom >, <, >, < Tak, 1100 omepiKaHa
HEpiBHiCTH OyJia MPaBUJIBHOIO IIPU OyAb-AKNX 3HAUEHHAX 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)2 = 0.
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Llini Bupasn
89. Axoro HaliMeHIIIOro 3HAYEHHA MO’Ke HaOyBaTU BHPA3:
1) a®+1; 2) 3+ (m — 3)% 3) (a + 8)* — 5?
90. fAxoro maiibiygbITOoro 3HAUEHH MOJKe HaOyBaTH BHPAas:
D—x2+2; 2-m-2*+1; 3)5-(a+9?*?

S

e

iE 91. 3anumnritek Apid y BUTIALL BiACOTKiB:
1) 0,8; 2) 1,13; 3) 8,3; 4) 0,007.

“E 92. O0YuCIIiTE:
1) 9§—71 -4,5—21:0,52;
15 15 6

BrpaBu AAS MOBTOPEHHS

2) Eo(—0,1625) (2 + 1i -1,32.
13 22 11
]: 93. Ilpu meAKMX HATypaJbHUX 3HAUEHHAX X i Yy 3HAUEHHS BU-
pasy x + 3y minuthca Ha 5. Uum minuThbea Ha 5 3HAUEHHSA BUPA3y
Tx + 21y mpum TMX caMuUX 3HAUYEHHAX X i y?

LLikaBi 3aAa4i AAS Y4HIB HEA€AQHUMX ﬁ

94. JloBeniTe o3naky nodinbHocmi Ha 4: HaTypajJbHE YUCJO [i-
JUTHCA Ha 4 Toxl 1 TiIABKU TOAl, KOJM YHCJIO, 3allICaHe HOr'o IBO-
Ma ocTaHHiMu Hudppamu, JiJIuTbcsa Ha 4.

BJACTHBOCTI CTEIIEHS 3 HATYPAJBHUM
¢ IIOKA3BHHKOM

PosrisaHeMo BiIacTUBOCTI cTemneHsA 3 HATYPAJbHUM IIOKA3HUKOM.
Bupas asa® e JIOOYTKOM [ABOX CTEIEeHIB 3 OJHAKOBMMMU OCHOBA-
MH. 3aCTOCYBaBIIIN O3HAUYEHHS CTENeHs, Ilell HJoOYyTOK MOJKHAa Iie-

pernucaTH Tak:

aa? = (aaa) - (aa) = aaaaa = a®.

Omxe, a®a® = a®, To6ro a® =a?* 3. ¥ Toit camuii croci6 HEBAKKO

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

3 00HaKOBUMU OCHOBAMU OOPiBHIOE CMeneHI0 3 Mi€ CaMmo OCHO-
6010 i NOKA3HUKOM, AKULL O0Pi6HIOE CYMi NOKASHUKIE MHONCHUKIE.
IIs BracTUBiCTE CHpPaBAKYETHCA AJIS KOMKHOTO NOOYTKY CTeleHiB
3 OAHAKOBUMHU OCHOBaMH.
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Ann 6ydo-axozo wucna a i 006IAbHUX HAMYPATLLHUX YU~

cen m i n 6uxkonyemuvcs pienicme a”a” =a” ",

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

m n (m + n)
MHOKHUKIB MHOXXHUKIB MHOYKHUKIB

Pisricte a™a" = a™" Ha3UBAIOTH OCHOEHOI0 61ACMUEiCMmI0

cmenena. Boua momnpoeTbes Ha JOOYTOK TPhOX i OijbIlle crTele-
HiB. Hampukaan:
amanak =q™ +n+ k.
3 OCHOBHOI BJIACTUBOCTI CTEIEHA BUILJIUBAE NPAGULO MHOHCEHHS
cmenenigé 3 OMHAKOBUMHU OCHOBaMM:

Ipu mnooxcenni cmenenié 3 00HAKOSUMU OCHOBAMU OCHO-
8Y 3ANUULATOMb MICI0 CAMON, ¢ NOKASHUKU cmeneHie 00-
daroms.

Hanpuraag, 37 - 3> =375 =312, 73 .7 =73. 71 =73+l _ 74,

a"a2a® = a7+2+3 = 412,

3a2 5 5 3 2

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

2

T06T0 a® = a® 3. V¥ roii camumil cmoci6 HeBasKKO HepecBigumTHCH,

mo x1°: x* = x!1. Tomy wacmrxa cmenenie 3 00HAKOBUMU OCHOBA-
Mu OOpiBHIOE cmeneHw 3 MIEI cAMOI0 OCHOB80H i NOKA3HUKOM,
AKuil 0opieHioe pi3Huuyi nokas3nukie diaernozo i dinvrukra. I1a Baac-
TUBICTh CHPABIKYETHCA IOJA KOMKHOI YaCTKU CTeIleHiB 3 OJHAKO-
BUMU, BiIMiHHMMU BiJ HYJdA, OCHOBAMHU 3a YMOBU, III0 IMOKAa3HUK
CTeleHs AijJeHoro OiJBIINK 3a HOKA3HUK CTeleHs AiJbHUKA.

Ana 6yde-axozo wucna a # 0 i dosinvHUX HAMYPARLHUX
wucen m i n, maKux, Wo m > n, GUKOHYEMbCA PiHICMDb:

HosepneHnHsa Ockineku a™ " - a® =a™ """ =a™, T06TO

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

3 oBeNeHO1 BJIACTHUBOCTI BUILJIIMBAE NPABUJLO OilleHHS CMeneHia.

IIpu dinenni cmenenie 3 00HAKOBUMU OCHOEAMU OCHO8Y
3AUUWAIOMb MIECIO CaMOI, a 610 NOKU3HUKA cmenens 0i-
LEHO020 8LOHIMAIOMb NOKA3HUK cmenens OiLbHUKA.

Hanpurmazg, 3'8:85=318°=3813;, m%:m=m®: m'=m®1=m8
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Llini Bupasn
N3 _ . .
Bupas (af) CTeIliHb, OCHOBa SAKOro € creneHeM. lleil Bupas
MOJKHA IIOJATH y BUIVIALL CTEIeHA 3 OCHOBOIO a:

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

V Toil camuii croci6 MosxkHA mepecBimumTuca, mo ((x7)%)2 = x42.
TobTo cmeninb npu nidnecenni 00 cmenens 00PiIBHIOE cmeneHio 3
Mmi€ camor OCHOB0I0 i NOKA3HUKOM, U0 O0pieHIoE JOOYmMKY no-
Ka3HUKi6 0aHux cmeneHis.

Ana 6yodv-akozo wucna a i 008iAbHUX HAMYPALLHUX
4lcen m i n 6UKOHYEMbCA PigHiCMb:

mn

mt = a™",

(a

n [OJAaHKiB
ODosepmenuda (@) =ad"a"-...-a™ =a™"™""™ =a™".
|
n MHOMKHUKIB

3 moBeZeHOI BJIACTHBOCTI BUILJIMBAE NPABULO NiOHECeHHs cme-
nexws 0o cmenens.

IIpu nidnecenni cmenens 00 cmeneHsa OCHOSY 3ARUULA-
0Mb MIi€I0 CAMOI0, & NOKAZHUKU CMeNneHis nepemHotcy-
0ms.

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)? € crenenem no6yTky MHOKHUKIB a i b. Ileit Bupas
MOJKHA HOJATH y BUTJIALL JOOYTKY CTemeHiB a i b:
(ab)® =ab - ab - ab = (aaa) - (bbd) = a®p®.
Orxe, (ab)? = a’bd.

Taxky camMy BJIACTHBICTh HIPHU MifHECEHHi HO CTEIeHs Mae OyIb-
AKUN D00yTOK.

Ansa 6ydv-axux wucen a i b i 006i1bH020 HAMYPALLHOZO
Yuena n 6UKOHyemuves pienicmsw (ab)” = a’b".
HoBenmeHHd.

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

n MHOYKHUKIB n MHOMKHUKIB 71 MHOMKHUKIB
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IIa BimacTuBicTL cTemeHA NOMIUPIOETHCA HA CTEHiHb TOOYTKY
TPhOX i OinbIre MHOKHUKIB. Hanpukian,
(mpk)" =m"p"k"; (abed)* =a™b"c"*d" roro.
Maewmo npasu.sio nionecenns 0obymry 00 cmeneus.

IIpu nidnecenni dobymry 0o cmenens mpeba nidnecmu
00 Yb020 cmenens KOHCHUL i3 MHOWHUKIG | pe3ynbsmamu
nepemMHONCUMU.

Hampuraag,

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

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

aman — am+n, am+n — aman’
a":a" =a"", i a™" =a":a"
(am)n =amn, amn :(am)ﬂ :(an)m,
(ab)" =a"b", a"b" = (ab)".

PosrismeMo, AK COPOCTUTH BUPA3M, IO MICTATH CTeIleHi, Ta
00UMCINTU IX 3HAYEHHH.

Ipuxnanx 1. Cupocruru (a?)? - (aa)®.
Posp asansna (a)? (a*a)® =a® - (a®)° =aba3° = a3C.
Ipurnax 2. O6uncanrn: 1) 0,713 : 0,7 2) 35 .92 : 272
3) 27 - 0,55.
Posp asanua l)0,7:0,7 =0,7=0,49.
2) Ilomamo 92 i 272 y BUIIAAL CTemeHA 3 OCHOBOIO 3, TOOTO
92 = (32)2, 272 = (33)2. Omoxe, MaeMo:
35-92:27 = 3°-(3%)%2:(8%)% =83°-34:30=39:30=3% = 27.
3) Ockinsru 0,58 = 0,57 - 0,5, Mmaemo:
27-0,58=27-0,5"-0,56=(2-0,57-0,5=17-0,5=1-0,5=0,5.

~ CdopmyroiiTe OCHOBHY BJiacTuBicTh cremens. 9 Chopmy-

~/ JiioniTe TIpaBWJIA MHOKEHHS CTENEHIB, MiJIEHHS CTEIeHiB, ITij-
HECEHHA CTelleHd J0 CTeIeHs Ta MiTHeceHHA HOOYTKY IO CTe-
IIeHd.
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a 95. (Veno) ki 3 piBHOCTEN € TpPaBUJIBHUMU:
ab-a —alz, 2) a’a® —alO,
3)bl%: b5 =02  4)b%: b% =05
5) (@) = a21; 6) (a4)5 ~a®?

96. (Vcro) IlogaiiTe m0OYyTOK Y BUTJISAAI CTEIIEH:
1) m"'m*; 2) a’a; 3) 107105 4)9 - 95,

97. 3anuiites fOOYTOK y BUIVISAAI CTEIeHS:

1) a*a®; 2) c3clY 3) v°y; 4) 28 - 223,
98. IlomaiiTe mOOYTOK y BUIVIAMIL CTEIeHS:
1) m3m?; 2) p°p*; 3)3 -3, 4) a®a?.

99. (Vcno) IlpeacraBTe YaCTKY y BUIVISIAL CTEIIEHS:

Da:a% 2)75:72,  3)b%: b 4) 198 : 197
100. 3aHI/I]_LIiTIb YaCTKyY Y BUIVIALL CTeIeHs:

Da:a% 2) x10 : «5; 3)c’ e 4) p° : pd.
101. TTomatiTe 4acTKy y BUTJIALL CTEHeHS:

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

102. (VYcno) IlopaiiTe y BUTWISAAI CTEIIEHA:

D "% 2) 2'9% 3) ()’ 4) ().
103. ITogmaiiTe y BUIIALL CTeHeHS:

1) (%% 2) (@)% 3) (8% 4) (10%°.
104. IlomatiTe y BUTJIALL CTEHEHA:

1) (m%% 2) (%)% 3) (1) 4) (19%)".

iﬁ 105. 3anumrite Bupas x12 y Bursmani mo6yTKY JBOX CTeIeHiB,
OOVH 3 SKUX JOPiBHIOE:

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

106. 3anuIriTe cTeminb y BUTIALL JOOYTKY MBOX CTEIIeHiB 3 OgHA-
KOBMMU OCHOBaMU:

1) m’; 2) ¢'?; 3) 5% 4) p8.

107. IlomatiTe 1OOYTOK y BUIJISAI CTEIEHs:

DED2- D 7); 2) ad’ally 3) bbbb?;
3 12 7 5 9 1 ° 10 !
4) (x - )i — '3 5) 147 - 145 - 14% 6) 35 IE
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108. 3anuiiriTe y BUIIALL CTEeHsA BUpas:

1)12%-12°-12;  2) pppp;
1 (3
3) (@ + b)3@ + b’  4) [1§j (5) .

109. O6GuwuciiThy 3HAUEHHA BUPa3y, BUKOPUCTOBYIOUM BJIACTHUBOCTI

cTemeHiB i Tab/auIlI0O cTemeHiB 3 ocHoBaMu 2 i 3 (guB. BupaBy 71
Ha c. 20).

1)23-2% 2)3%:3; 3)3-33-3% 4)2°:23
110. BukonaiiTe mijHeCeHHS 0 CTEIIEHS:
1) (xy)%  2) (abo)’; 3) (0,1a)% 4) (2xy);
4
5) (20)%  6) (-0,30% T) (-4ab)’;  8) (-gaxzj .

111. 3aOounriTek 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 3HaAUCHHA BUPA3Y:
4,92'°
4,92°"

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

113. O6uncCIIiTE:

17 15 13
1)91°:98 2 g’im; 3)(—1%} :[—1%; 4)

1) 6'®:6%; 2)0,3%:0,3% 3)

114. 3uaiigiTh 3HAUEHHSA BUPA3Y:

12 g3 8 3y .(—3)" 0,2)" -(0,2)°
1)8 8; 2)4 : 3y &3) (103); 4%,
g3 4.45 (-3) (0,2)”-(0,2)
115. O64yucIiTh:
12 17 a8 0,7)% - (0,7)1¢
D5tz 51 9 3T . 36 67 4)%-
37°.375 622 (0,7 -(0,7)
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116. CropocTiTh Bupas, BUKOPHUCTOBYIOUHN IPABMUJIa MHOMKEHHS i Ii-
JIEHHSA CTeIleHiB:

Da"-a®:a% 2°:0°:03% 3ym?2:m"-m; 4 plO: pg -p3.
117. 3anuiriTe BUpas y BUIVISALl CTEIIeHs:

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

DEY 05 @S S Y md Y.
119. 3anuirites y BUIVISAl CTEIIeHsI 3 OCHOBOIO Mn:

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

1) a5b5. 2) a3b3. 3) a18b18. 4) 02016b2016.

"E 121. 3anunrith f00yTOK y BUTJIAAL CTEIIECHS:

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

1 64
5) —32a°b%;,  6) —a™'c’; ) — 3y 8) ——— p3¢.
) ) ) a7 %Y ) o574

122, 3HaiifiTh Take 3HAUYEHHS X, IPH AKOMY PiBHICTH € IIpaBUJIb-
HOIO:

1)35,32=35+x; 2)27,28=21+x;
3) 4% - 45 = 48, 4) 9% : 9% =95,

123. 3HaigiTy Take 3HaUEHHS X, IPU AKOMY € IIPABUJILHOIO PiB-
HiCTB:

1)1,8°:1,8=1,8""% 2)197:197=19%  3) 4'%: 4% =4",
124. 3aminiTs 3ipouky cremenem 3 ocHoBoio b (b # 0) Tak, 1100
PiBHICTH cTaJjia TOTOMKHICTIO:

Db :w =03 2) % : b° =0b"%

L w-b3=b"; 4 w:b”- bt =0l
125. 3amiHiTh 3ipoUKy CcTemeHeM 3 OCHOBOIO 4 TaK, IT00 PiBHICTH

cTaJjJia TOTOMKHiCTIO:

Da?:%=d" 2)a® - % =a% 3)a*: % -a" =a'l.

126. ITomatiTe Bupas:

1) 87; (163)° y Bursai cTeneHs 3 OCHOBOIO 2;
2) 253; 6257 y BUTTIAAL cTemeHs 3 OCHOBOIO 5.
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127. TlomatiTe Bupas:
1) 97; (813)° y BuriAmi cTemeHs 3 OCHOBOIO 3;

2) 100%; 1000° y Burnazi cremens 3 ocHosoio 10.

128. O6uuciTh, BUKOPUCTOBYIOUM BJIACTUBOCTI CTEIIEHiB:

3 g2 7
1)256 : 2% 2)243:3%.9; 3) 120757, 4 100-10°
5% .25 10° -1000
129. IlogmaiiTe y BUMIALL cTeneHsa (n — HaTypaJbHE UHCJIO):
1) x%x%; 2)x®:x", n<8;
3) x": (28 x%, n > 1T, 4) x4 x3n
5) (%’ 6) (—x*)2".
130. 3HaiigiTh 3HaUEHHA BUPA3Yy:
2
1) 5% - 2% 2) Gj -20%;  3) 0,213 - 515
7 6 8
1 1 2
4) (L5) -|1=|; 5)0,57- 285 6 [1-) (—j .
) (1,5) [ 3j ) ) p 3

131. O0uncIiTh:

5 9 10 9
1) 0,257 - 4%; 2)(%] 145 3) [1%) (Sj : 4)1,57-@.

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

1 9 9 8" 3 273 . 9" A 25" .125'°
) 3_7s ) 4_8’ ) 813 ’ ) T
:‘ 133. 3HalimiTh 3HAUEHHA BUPA3Y:
7T -8 17 o6 7 3
Do D e Dgmget Y
35 24 2°.3 18
134. O6uucTiTh:
9 8 12 8 K7 5
D ! 439 p2) 1(? TR 2 53 ; %'
343 27.3 100 24

135. IlopiBHANTe BUpasu:

1) 61 365 2) 10%2°1 20'%; 3) 541 267; 4) 23000 ; 32000
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g@@ BApQBK AAS NMOBTOPEHHS
& =

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

2 3 1 2
4) —m - —k; 51=-x-|-1-y |; 6) —1,8a - (-b) - 5c.
)3 1 ) 3 [ 71/] ) a-(b) - osc

(£ 137. Bapricts geskoro roBapy craHosuia 80 rpa. Cmouarky ii
sHu3uau Ha 15 %, a norim migsuimmuian Ha 10 %. 3HAUIITE:

1) BapTicTh TOBapy IIicJiA 3HUIKEHHS;

2) BapTicTh TOBapy IIiCJA IIiABUIIEHHST;

3) AK caMe i Ha CKiJIbKU I'PpUBEHb 3MiHUJIACA BapTiCTh TOBApPY;
4) K caMe i Ha CKiJIBKM BiJICOTKiB 3MiHMJIacs BapTiCTh TOBapy.

138. Hexait a + b = 5 i ¢ = —2. 3HalifiTh 3HAUEHHSA BUPAa3Yy:

Da+b-c; 2a-2+b 320C 4@+ b 40,
C

139. CupocritTe Bupas 1,7(1%61 - 4bj -1,5(1,2b—a) i 3HaUZITH

ioro sHadyeHHs, AKIIO a = 5; b = —10.

LLikaBi 3aAa4i AAS Y4HIB HEA€AQHUX ﬁ

140. [Ta"o I’ATH PiBHUX AOJATHUX UMCEJ, K1 MOKHA PO30OUTHU Ha
IBi rpymnu Tak, 100 cyMHu YHCeJ V KOXKHili 3 rpym OyJau OomHaKO-
Bumu. CKiZbKOMa crocobamMu e MOKHa 3poouTu?

OJHOYJIEH. CTAHTAPTHH BUTJIS,
* OTHOYJEHA

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

Ile — umcaa, aminui, ix creneni i moOoyTku. Taki Bupasu Ha3u-
BalOTh O0HOUEeHAMU.

Iinxi Bupa3u — umcaa, 3MiHHI, IX ¢TemeHi i HoOyTKH — Ha-
3UBAIOTH OOHOUNEHAMU.
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Bupasu a + b%; ¢® — 5m; 0,942 : m He € ogHOUIEHAMHU, OCKIIBKY
MicTATE Ail qomaBaHHS, BifHIMaHHSA, TiJeHHA.

Crmpocrumo oxaowreH 4a? + (—5)ac, BUKOPUCTABIIY II€PECTABHY
i CIOJITyYHY BJIACTUBOCTiI MHOXKEHHS:

4a? - (-5)ac =4 - (-5)a’ac = —20ad3c.
3piBmu oxHOousNeH 4a? + (-5)ac mo Buraany —20adc, KaxKyTh, 110
3BeJsu foro 0o cmandapmnozo euzasdy.

AKIio omHOUYIeH € MOOYyTKOM, IO MAa€ OIHH YHCIOBHH
MHOKHHEK, AKHH 3allHCAHMM Ha IepuromMy mieri, a immmi
MHOKHHKH € CTEeIeHAMH Pi3SHUX 3MiHHHX, TO TAKMH OXHO-
YJeH HA3HBAIOTH 0OHOYNEHOM cCmandapmuozo euzaady.

o omHOUYNEHIB CTAaHAAPTHOTO BUTJIALY HAJIE)KaTh i TaKi ogHO-
unenu, gk 5; —9; b; —bS.

OueBUAHO, IO MO CTAHZAPTHOIO BUIVIAAY MOYKHA 3BECTH OyIb-
AKUN OJHOYJIEH.

YHucaoBuii MHOMKHUK OJHOUJIEHA, 3aIMCAHOTO B CTAHIAPTHOMY
BUIVIAAL, HA3UBAIOTh Koe@iyienmom IH0ro oJHOUIeHA.

Hanpukaaz, xoedinmierrom ogaounena —20a3c e uncao —20, a
.. 7 o 7
Koe(piieHToM OJHOUIeHA — b° — UMCJIO o

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

I8 KOMKHOTO 00HOUIeHa MOYKHA BKA3aTHU (1020 CMeniHb.

CmeneHnem o0HOUNeHa HAZMBAIOTh CYMy IIOKa3HHMKIB cTe-
meHiB ycix sMiHHMX, AKi BiH MicTuTh. K0 OTHOUIIEH He
MicTUTh 3MiHHMX (TOOTO € UHCIOM), TO BBAKAIOTh, IIO
ioro cTemiHb JOPiBHIOE HYJIIO.

Hanpuxiaz, ogaouser 4a?b’c® — opHOUIEH NBAHAALATOrO CTE-
meHs, ocKitpKu 2 + 7 + 3 = 12; m"n — ogHOUIEH BOCHMOTO CTere-
H#A, ockinmpku 7 + 1 = 8; —5a* — ogHOUIEH YeTBEPTOro CremeHs;
5m — ogHousieH mepiroro crenens. OgHouseH —7 He MICTHUTH 3MiH-
HUX, TOMY € OJHOYJIEHOM HYJLOBOI'O CTEIIEHS.

SIkuit BUpa3 Ha3MBAIOTH ofHOWIeHOM? D SIKuit BUrIAnm of-
HOUJIEHA HA3WBAIOTh cTaHmapTHuM Buriaazom? 9 Hasexmitsb
IPUKJIAL OJHOUJEHA CTAHJAPTHOTO BUIVISAY Ta Ha3BiTb
itoro xoedimienr. I Ilo HABUBAIOTL CTelleHEeM OJHOUJIEeHA?
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a 141. (Vcnuo) ki 3 BupasiB € ogHOUIEHAMU:

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

142, (Vcro) HasBiTh 0gHOUJIEHN CTAHZAPTHOIO BUIVIALY 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 € omHouseHamu? Cepen OJHOUJIEHIB YKaXKiTh
Ti, IKi 3a0MCaHO y CTAHJAPTHOMY 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)%; 1)1 : ¢ 12) —abed.

iﬁ 144. 3BefiTh OZHOUYJEH [0 CTAHIAPTHOI'O BUIVIALY, YKAMXKITH
oro Koe(diIieHuT i creminn:

1) 7a%a3a; 2)8-a-0,1m - 2p;
3) 5t - (—4at); 4) —lg m* - 12m®p;
5) —5a® - 0,2am” - (-10m);  6) t3 - (-p)" - t.

145. 3BemiTh OJHOUJIEH OO CTAHZAPTHOI'O BUIVIALY, BKa’KiTh Iioro
KoedilrieHT i cTeninb:

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

3) —7a * (-5a?); 4) -2,24? - %aSp;

5) —a - (-0,2a%p) - (-0,3p");  6) ¢° - (-a) - (~c'a) - 4.
146. 3HalgiTh 3HAUEHHS OJHOUYJICHA:

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

2) —4m3, axmo m =0; —1;

3) 10xy, axmo x = 1,4, y =—5;

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

148. 3anoBHITH TAOJIUIIIO B 3OIIMUTI:

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

—2(12

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

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

151. (Ycno) Yu € mpaBUJIbHUM TBepAKeHHA? Y pasi mo3auTuBHOI
BigmoBimi oGrpyHTyiiTe ii; AKIIMO BiAIIOBiAh HeraTHMBHA — HaBEIiTh
IPUKJIAM, 1[0 CIIPOCTOBYE TBEPAKEHHS.

1) Oguouner 7Tm? mpu Oyob-IKMX SHAUEHHAX m HaGyBae
IONATHUX 3HAUEHD;

1 4
2) omHOUJIeH 16 p- npu OyIb-IKUX B3HAUEHHAX p HaOyBae

HeBiI’€eMHUX 3HAUYEHD;

3) ozmounen -12a2 mpum OGyab-AKUX BHAYeHHAX o HabyBae
Bi’éeMHUX 3HAYEHbD,

4) opurouner 8b% mpu Gyob-aKUX 3HAUEHHSAX b HaOyBae HOAAT-
HUX 3HAUCHbD.

152. 3HaiigiTs 00°eM IPAMOKYTHOTO IapaJjieselinesa, BUCOTa TKO-
IO JOPiBHIOE X CM, IIIMPHHA y 3 pasu OijbIlla 3a BHCOTY, a JOBXKIU-
Ha y 2 pasu OiJbIlla 3a MINPUHY.

153. IIIupuHa TPAMOKYTHHKA IOPiBHIOE b AM, a JOBXKMHA BTPUUI
OiybIlIa 3a MIMPUHY. SHAUAITE MJOINY IPAMOKYTHHUKA.
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iﬁ 154. PoskpuiiTe 1yKKH1 i COpoOCTiThL BUpas:
1) 3(12x — 5) + 4x; 2) M@ — 1) — 7a + 13;
3) 4,2(x — y) + 3,5(x + y); 4) 12 - 5(1 — x) — 5x.

|’B 155. Cepen Bupasis 3(y — x), —3(x — y), -3x — 3y, —3x + 3y
3HAUITH Ti, III0 TOTOYKHO PiBHI Bupasdy 3y — 3x.

LLikaBi 3aAa4i AAS y4HIB HEA€AQHMX ﬁ

156. 3adaua Cmengopdcvrozo yuisepcumemy. 11106 nporymepy-
BaTH BCi CTOPiHKM KHMIKKU, ApyKap Bukopuctas 1890 mudp.
CKiJIbKY CTOPiHOK y ITili KHUMKIII?

MHOKEHHSI OTHOYJIEHIB.
° IIITHECEHHS OJTHOYJIEHIB 10 CTEINEHS

ITixg wac mHOMCEHHA 00HOUNEHI8 BUKOPHUCTOBYIOTh BJIACTHMBOCTI il
MHOXKEHHS Ta IPaBUJIO0 MHOYKEHHS CTENeHiB 3 OMHAKOBIMI OCHOBAMIU.

Ipurnazx 1. IlepemHORuTYH ofHOWIeHN —3x°y" 1 5x2y.
PosB s3amumu 4. —3x3y7 . 5x2y =(-3 - 5)(x3x2)(y7y) =
= —15x%8.

HobyTKOoM OyAb-AKMX ONHOYJEHIB € OMHOYJEH, AKUUN 3a3BUYaAM
HOoAaloTh Yy CTAaHZAPTHOMY BUIIAAi. AmHajoriumo mo mpukJgany 1
MOXKHA MHOMKUTHU TPHU i GiJIbIIle OHOYJIEHIB.

ITig uac nioneceHHs o0HOUNEeHA 00 cmeneHsi BUKOPHUCTOBYIOTh
BJIACTUBOCTi CTeIleHiB.

IIpurnan 2. Ilitaectu ogHousewn: 1) —2x2y o Ky0a;

2) -p"m? 10 UeTBEPTOro CTEIeHH.

Pos® asamua l)(2x%y)3 =233y = -8x%3
2) (-p'm?* = )P (m** = p**m?®.

PesynbraroM migHeceHHs OgHOUJIEHA OO CTEIeHS € ONHOUJIeH,
AKUN 3a3BUUYall 3alIMCYIOTh YV CTAHJAAPTHOMY BUTJIAMII.

Posriisamemo 111e meKijsibKa mIpUKJIamiB.

3
Ilpuraan 3. COpOCTUTH BUpas (—%xzfj 18x°y.
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2 ;Y 2’
PosB asanmasa. (—gxst 18x%y = (—gj x3(y°)? 182y =

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

Ilpuxnan 4. Iogatu oxmoumen 16m8pl® y surnazi xsagpara
OJHOYJIEHA CTAHAAPTHOTO BUTJIALY.

Po3 B a3anua Ockineku 16 = 42, m8 = (m*?, pl° = (p°)?,
TO 16m8p10 = 42 . (m4)2 . (p5)2 — (4m4p5)2.

)\ SKi mpaBmia Ta BJIACTHBOCTI BUKOPUCTOBYIOTH IIPU MHO-

4
/

"KeHHi OfHOUYJIeHiB; mMifHeCceHHi ogqHOUJIeHa 0 cTemneHsa?

4:‘ 157. (Ycrno) IlepeMHOKTE OHOUJICHU:
1)2aidm; 2)-bi3c; 38)Tai-bb;  4) 2x%i-y2

iﬂ 158. BukonaiiTe MHOXKeHHA OJHOUJIEHiB:

1) 1,5x - 12y; 2) —p? - P
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® - 0,5a3bc”; 8) zmnz : [—%mj s

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 vy

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

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

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

161. Buaiixite aBa pisHuX sanucu ogHougeHa —12m?n® y Burmani
ITOOYTKY OBOX OJHOUJIEHIB CTAHAAPTHOTO BUTJIAMLY.
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162. Buaiinite xBa pisHux sanucu oxHouwrteHa 18m?n” y Burmsni
IOOYTKY:

1) 1BOX OZHOYJIEHIB CTAHZAPTHOTO BUTJIALY;

2) TPHLOX OAHOYJIEHIB CTaHAAPTHOI'O BUTJIALY.

163. (Ycno) IligHeciTh OgHOUYJIEH M0 CTEIeHS:
1) (-mn®?; 2) (2a°b)%; 3) (m*bdY 1) (-d®b?).

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

165. ITigueciTs mo KybOa OTHOUJIEH:

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

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

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

167. TlomaiiTe y BUIJIAAL OAHOUYJIEHA CTAHAAPTHOIO BUIIALY:
1) (-5%)% 2) &p‘* }3; 3) (-0,2a%b%%;
4) (-ab’c®)’; 5) (-10a''b)’;  6) (a®c")".

"B 168. IlogatiTe BUpAa3s:

1) %xﬁ; 0,25m5p10; 121a'8b2¢* y Burnani xksagpara ogHOUIEHA;

2) 0,001a°; —125p3b!2; %cﬁm“”a21 y BUIVIALL Ky0a OZHOYJIEHA.

169. fAxuit ogHOUJIEH CTAaHIAPTHOI'O BUIVIALY Tpeba 3amucaTu B
IYsKKaxX 3aMiCTh ITPOITYCKiB, II00 Oep)KaTH MPAaBUJIbHY PiBHICTh:

1) (.. )? =4m5; 2) ( ... )? =0,36p%¢"";
3)(...)%=-8¢c% 4) (... )®> =1000c5m'?;
5) ( ... ) = 16a*b%; 6) ( ... )> =c'*p*?
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170. Axwuii ogHOUJIEH CTAaHZAPTHOI'O BUIJIAAY IIOTPiOHO 3ammcaTu
3aMicThb 3ipouKu, 11100 OJepKaTH IMPABUJILHY 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. fxuit ogHOUJIEH CTAHAAPTHOT'O BUIVIAAY Tpeba sammcaTu 3a-
MicTh 3ipouKmu, 1100 OfepsKaTH IPaBUJIBHY PiBHIiCTH:

1) % - 3m?n3 = 15m3n8; 2) —Tp%x3 + % = 21p2xY;
3) % - (-3a°b°) = a®'%; 4) 12p°m - % = —%p3m?
172. CupocTtiTh 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 BUTJIAAI OJHOUJIEHA CTAHAAPTHOTO BUTVIALY:

1) 6a® - (2a%)%; 2) —0,8a* - (5a7)3;
1 4 ¥
3) (—2172617)4 -[—ga?’bj; 4) (—gmn‘Lj -25m*n.

174. IlopmatiTe BUpas3 y BUIMIALL HOOYyTKY umciaa 5 i KBaapara ges-
KOro BUpAa3y:

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

175. 3anuIriTe BUpas y BUTJISAAI OJHOUJEHA CTAHAAPTHOTO BUTJISA-
ay:

1) (8ab®)? - (0,5a°b)3; 2) Gm%s ]3 (—4m™)?;

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

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

3) ~Ba’m??® - (=a’m)*; 4 (-5xy%* - (0,2x%)".
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177. TlopmaiiTe OmHOUJEH Yy BUIVIAAL JOOYTKY OBOX OJHOUYJIEHIB,
OIIVH 3 AKUX JopiBHIOE —4ab?:
1 1
1) 8a%v?; 2) —gab4; 3) —7,8a%b%  4) 1§a3b2.

178. IlomaiiTe OmHOUJEH Yy BUIVIAAL HOOYTKY OBOX OJHOUJIEHIiB,
OIOVH 3 IKUX JOPiBHIOE 3mn?:

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

;: 179. 3anuiniTs y BUIIAAL OSHOUYJIEHA CTAHAAPTHOIO BUIVIALY
(n — HaTypaJibHE YUCJIO):

1) (-0,2a™*5b"*2) - (0,5a™" 2b"*3), n > 2;
2) (2a2"b%)3 - (-3a%b3")2;
3) (a2b3)n . (a2nb)3 . (a2b3n)5;
4) (x2n71y3n + 1)2 . (x3n71y2n+1)3.
180. Bimomo, mo 3ab? = 7. BHaHAITL 3HAUEHHS BUPA3y:
1) ab?  2) bab% 3) —9a%b%; 4) 27a35.

181. Bigomo, mo 5xy? = 9. 3HaiifiTh BHAUEHHSA BUPABY:
) xy%  2) Tay® 3) —25x%yh; 4) 125x%5.

ly
4SS BnpaBM AAS MOBTOPEHHS
&~
iE 182. Jlna mepeBeseHHA ITKOJAPIB A0 JITHBOTO 03J0POBYOTO
Tabopy BHKOpPHUCTAJIH 3 MikpoaBToOycu wmapku <«['azenb» Ta
2 mikpoaBToOycu mapku «BormaH». ¥ kKoxkHiit «['asesi» posmicTu-
Jiocd IO X YYHiB, a y KoxkHOMY «Borgani» — nmo y yuHniB. Ckinbru
BCHOT'0 YUHiB pubyJio A0 TabOpy Ha BiAIIOYMHOK BKasaHUM TPaHC-
nopromM? 3adUNIiTh BiATIOBiAh y BUIVIAAI BUpasy i 3HAWIITL Horo
3HAUeHHd, AKmo x = 20; y = 22.

| . . . . .
'B 183. 3aMiHiTL 3ipoUKy TaKMM BUPas3oM, II00 PiBHICTL cTaJa

TOTOKHICTIO:
1) (%) - %= =b'% 2) m?? -« =-m',
@ -aH?:x=a Hnb-n-n?=x-(nd.
. n+l mn+2
() 184. O0uncCIiTh 3HAUEHHA BUPa3y T, Jle n — HaTypaJib-
He YUCJIO.
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LLikaBi 3aAQ4i AAS Y4HIB HEA€AQHUX ﬁ

185. Budammni ykpainyi. 3anuiliTe IO IOPUBOHTAJSAX IIPi3BUINA
BUIATHUX YKpaiHIiB (3a mOTpeOu BUKOPHCTAMTE HOOATKOBY JIiTe-
parypy Ta IHTepHeT) Ta mpoumTalTe y BUIIJIEHOMY CTOBIUYUKY
ongHe 3 (hyHIaMEHTAJLHUX MOHATH MaTeMaTUKM, 3 SKNM BU O3HAa-
fioMuTeCcs B HACTYIITHOMY PO3MiJi.

1 | [ ]

ENI

6

7 [ T[] ]

1. BugaTHuil nMCbLMEHHUK, II0ET, YUSHUH, IIyOJIiIUCT.

2. Tlepimuii mpesugeHT He3aJeKH0l YKpaiHu.

3. BumarHuii moet i XyIo:KHUK, JiTepaTypHa CIaAIlHA STKOTO
BBa’sKaeThCA OCHOBOIO YKPAIHCHKOIL JiTepaTypu Ta cydacHOI yKpa-
IHCBKOI MOBH.

4. OgmH 3 HAWBIZOMIININX y CBiTi aBiaKOHCTPYKTOPiB.

5. Bugarua akTpuca, siKa IepIlo0 B YKpaiHi 3g00yJia 3BaHHS
Hapopgnoi aprtuctku Yrpaiuncskoi PCP.

6. Bugaruuii ¢pyrbosict i Tperep, BoJiogap «30JI0TOrO M’auax
AK Halkpammui @yrooaict €sponu 1975 poky.

7. ABrop «Emeigu» — IepiIoro TBOpPy HOBOI YKPaiHCBKOI JiTe-
paTypu, HallCaHOTO HApPOAHOI0 MOBOIO, OAWH i3 3aCHOBHUKIB HO-
BOi yKpaiHChbKOI Apamaryprii.

Homawnsa camocmiiina po6oma N 1

Koxxne saBmanHA mMae mo yormpu BapianTu Biamosizeit (A-T),
cepen SIKWX JUIIe OnnH € npaBuiabHUM. O0epiTh BapiaHT IpaBUIIb-
HOI BimmoBini.

a 1. fAxwuit 3 BUpasiB TOTOKHO piBHUH Bupasy b + b + b + b?
b

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

2. fAxuit 3 BupasiB € ogHOUIEHOM?

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

A) a?; B) a?; B) a; I 1.
P4 2°=..

A) 8; B) -8; B) -6; T) 6.

5. 3anumIiTe y BUIVIAAI BUpasy KBaJpaT CyMH uducesa m i 3a.

A) (m - 3a)%; B)ym?+ Ba)?;, B)(@m+3a)?% T)(m-3a)?
6. O6unciTs 3HaYeHHS BUpa3y 2,5a%, AKIo a = —4.

A) —40; B) 40; B) 100; I') —-100.

iﬁ 7. Ilpu AKomMy 3HauUeHHi a 3HaueHHA BUpa3iB 5a +6 i -a + 7
piBHI Mixk co60r0?

A) 6; b) —%; B) %; I') a — 6yab-AKe 4Ymco.

918
8. O0umncIiTs W .

A) 3; B) 9; B) 2T; I 1.
2 3
9. (4mp3) -(O,5m7p) =..
A) %mZ‘q’pg; B) 2m®p*; B) 2m23p?%; I) 2m'2p.
C 10. fxoro wmalibinpIIOro 3HaUEHHs MOJKe HaOyBaTu BHUpAa3
1-(a-3)*
A) 1; B) —1; B) -3; I) -8.

11. dxe i3 uucen 2300; 3200, 7100, 9550 ¢ HaiiGiAbITUM?

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 1O § 1 —§ 6

) 1. Iu € TOTOKHO DiBHUMU BUDA3H:

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

3. Bukonaiite mii:
1) x%x; 2) x7 1 x2.

iﬁ 4. 3HalifiTh 3HAUYEHHA BUPA3Y:
1) 0,4 - (-5)% 2) 25 — 43 + (-1)°.

5. IlogaiiTe y BUIVIAAL CTEelleHsA BUPAa3:
1) (m®* - mT; 2) @7 : (@%”.
6. SanuiriTe BUpa3 y BUIVISAL OAHOYJIEHA CTAHJAPTHOT'O BUTJIALY:

3

1) —0,3m2np3- 4mn?p";  2) (—%p%) .
'E 7. CupocriTs Bupas:

4

1) 0,2a%b - (-10ab3)%; 2) (_im%ﬁj -(4m°n)?.
8. lloBeniTh TOoTOXKHICTE: 2(a + b — ¢) + 3(a — ¢) — 2b = 5(a — ¢).
:4 9. ITopiBHANTE BUpasu:

1) 5'2i25%  2) 2304 320,

Hodamriosi énpasu

W) 10. osexiTs, 1m0 cyMa TPbOX IMOCHiOBHUX HENApHUX HAaTy-
pajJbHUX YUCeJ TiJIUThCS Ha 3.

11. fAxoro HaiMeHIIIOTO 3HAUEHHSA MOXKe HaOyBaTU BHUPAa3:
Dm*-12; 2)@+2°%+7?

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

MaTemaTuyHi 3MaraHHs € 4OCUTbL NONYNASPHUMK cepeq LLKonsapis Ykpa-
iHn. Lle n inouBigyanbHi 3aMaraHHa — maTemMaTudHa onimMniaga, i KomaHg-
Hi — TYPHIp IOHMX MaTemaTtukiB abo marematuyHi 60i. Yyactb y Lux 3ma-
raHHAX Hagae MOXMIMBICTb LUKOMsipaM AOMNyYUTUCS 0 NPEKPACHOrO CBITY
LikaBuX i HeCTaHOAPTHUX 3adad, NEPEBIPUTU CBOI 3HAHHSA 3 MaTeMaTuKMy,
MoBIpMUTK Yy BNacHi cunn abo BigHanWTK B cOBi XMCT 4O MaTeMaTUKK.

BceeykpaiHcbKa yuHIBCBKA oJriMImiaza 3
MaTeMaTUKU IIPOXOAUTH IITOPIYHO B YOTHPU
eranu. Ilepmmii — 1e MKigbHI onimMmiamm,
Ipyruii — parioHHi ¥ MichKi (@A micT 00-
JIACHOTO MiAMOPAIKYBaHHA), TPETiii — 00-
JacHi omimmiagu, omimmiagum mict Kuesa i
CeBacromonisi Ta ABToHOMEHOI Pecmy0Omiku
Kpum. YerBepTuii — Iie 3aKJIIOUHMIA eTall,
KW 3 PU3€ePiB TPETHLOTO eTally BHU3HAUAE
nepeMoXkIiB BceykpaiHChKOI —oJiMmiaznm.
Came 3a miaCyMKaMM YeTBEPTOI'O €TaIly CKJIANAETLCS IIePeNiK KaHIu-
IaTiB 0o CKJamy KoMaHAu YKpainum mja ydyacti B MiskHapomHii mare-
maTuuHii oximmiangi. I11o6 yBitiTi 10 KOMaHaM, IIEPEMOKIIL YeTBEPTOTO
eTaiy 6epyTh y4YacTh y Bif0ipKOBO-TPEHYBaJIbHUX 300pax, 3a MiJCcyM-
KaMu AKUX i GOPMyeThCS ocTaTOUHUM cKiaan KoMmauau. IIlopoKy Kinb-
KicTb mpeacTaBHUKIB YKpaimm Ha MiskHapomHiii omimiiami BusHau4a-
€ThCS BaJIEKHO Bifm i1 peiTwHTy cepen iHIMmMX KpaiH-yuacuwmiib. I1o
BUIIAIN PEHTHUHT, TO OLILIIE YYACHUKIB YBilAyTh 40 KoMmauau. Peii-
TUHT KOMaHAY 3aJIEXKUTH BiJ pe3yJsbTariB il BucTymy Ha MiskHaApOIHI i
ojimMIriani, IMPUUYOMY Ha PEHTHUHI BILIMBAE TA KiJILKiCTH OaJliB, IKY BH-
0opoJIn YUACHUKHM 32 BCl pO3B’A3aHi HA oJIiMIIiagi KOHKYPCHI 3amaui.

IcTopiss MmaTemaTHUHOrO OJiMITiafHOTO PYyXy YKpaiHM po3mouaa-
ca 3 KuiBcbKux maremaTuyHux osimmiaz. Ilepima B YKpaini osximimi-
ama mpoiinuia B Kuesi B mpumimenni KuiBcbKoro aep:kaBHOTO yHi-
Bepcutery (HuHi KuiBcbkuii HalioHAIbHME yHiBepcuTeT imeni Tapa-
ca IlleBuenka) y 1935 pori 3 imimiaTuBM BUAATHOTO YKPaiHCBKOTO
marematuka Mwuxaiina IIunumoBuua Kpasuyka (1892-1942). Ha-
cTynmHOTO poKy B KuiBCchbKill oniMmiazi B3saam ydacThb i yuHi immmx
micT YKpainu. 3oxkpema, y 1936 porri cepen mepeMoKIIiB oaiMIriagm
O0yB xapKiBceKuil necatukgaacuauk Ouekciii IloropeioB, AKMi 3rooM
OB’sA3aB CBOI0 HAYKOBY MiAJNBHICTH 3 I'€OMETPi€0, CTABIIN BULAT-
HHM IeoMeTpoM, akagemMikom HamionanbHOI akazeMii HayK YKpainu
ta PociticbKol akamemii HayK, aBTOPOM INKIiJILHOTO IIiAPYYHMKA 3
reomerTpii, 3a AKMM KiJbKa JEeCATWJIITH YCHIIITHO HaBYAJUCSA U pa-
OAHCHKI IITKOJIAPi, I YKPalHCHKI ITKOIAPI micasa 37400yTTa Y KpaiHoio
HesaJIesKHOCTi. ¥ Tomy K 1936 porri Oyso 3almoyaTKOBAHO pPaloOHHI
oJIiMITiamy Ta ImpoBeneHo mepiry BceyKpaiHChKY oJiMImianmy.

5 X
O1ppA 200
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Y 1938 pori M.II. KpaBuyka 0yJio perpecoBaHo, aje HebamimyKi
IO MaTeMaTUKN MOJIOJi BUEeHi 30eperyiv TPagUIliio IIOPiYHO IIPOBOAY-
1 KuiBcbKky MaTeMaTuuny omiMmmiany. ¥ 1942—1945 pp. mix gac Be-
aukoi BiTumsHsaHOI BifiHM oJriMmiagym He IPOBOAWINCH, a IOTIM Ix
IIPOBEIEHHA TOHOBMJIN. BayKIMBY poJib ¥ OHOBIEeHHI KniBchbKoi Ma-
TeMaTUYHOI ogimMmiagm Bifgirpas Mukosa MukosaatioBuu Boroam06os,
1[0 Ha TOM uac OyB MoJioguM IIpodecopoM (Phi3MKO-MaTEMATHUHOIO
(uuHi MexaHiKo-MaTeMaTUUHM) QaKynbreTy KUiBCHKOrO Jep:KaBHO-
To YHiBepcuTeTy. ¥ IiCASIBOEHHI POKU A0 opraHisaliii KuiBcbKkux ma-
TeMaTUYHNUX OJIIMIIia[ IITKOJSAPiB 3a mpomosuiricro M.M. Boroio6osa
JoJyumyiacsa BimoMmuii megaror Ta icropuk marematuku JIro6oB Muko-
JaiBHa I'pamiarmceka. Ha Toit uvac yuni 7—10 kjaacis, 1Mo IiKaBUINCS
MaTeMaTHUKOI0, MAaJIN MOYKJINBICTh IITOHEALTi BiABiZyBaTH MaTeMaTud-
Hi rypTku npu KuiBcbKoMy nep:KaBHOMY YHiBEPCUTETI, OPTaHi3alliero
axux KepyBasa JI.M. I'pamiancbKa. 3aHATTA TyPTKa IPOBOIUIN CTY-
IEeHTU MeXaHiKo-MaTeMaTHUYHOro (paxkyJbTeTy, SKi 3rogoM i ouosiu-
JIF MaTeMaTuuHWi oxiMmiagumii pyx Ykpainu. Cepen aux A.B. Cko-
poxoxn, M.M. fnperxo, B.A. Bumencskuii, B.I. MuxaiiioBchbKuil Ta
igmmi. I'ypTriBmi Tpaguitiiino 6paau yuacts y KuiBcbKux MaTemMaTmu-
HUX oJiMITiazmax. 3a3HAYMMO, III0 TOAi yuyacHHKamMu KHUiBCbKOI oJriM-
miagyu MOTJIM CTaTH AK IKoJaApi Kuea, Tak i yuni 3 iHImmMx micT
VYxpaiuu, 60 o 1961 pory osimmiama mpoBoguiaacs jawuiiie B Kuesi.
I auHi, 3a Tpaguilieto, y KniBcbKiit MaTeMaTUuHiH oiMITiagi MOMKYTH
OpaTu y4JacThb yCi 0XO0Ui IITKOJIspi.

¥ 1961 porii opranizaTopu MoCKOBChKOI MaTeMaTUYHOI OJIiMIIi-
agy 3alpoOCHJIM OO0 YYacTi B Hill ITKOJAPIB 3 PiBHMX pecmyOJIik
roximuasoro CPCP. Tak BigOyJaca mepiiia MaTeMaTHYHA OJiMIIia-
a, yYacHUKHU AKoi Oyyu 3 pisHux pecnyb6uaixk CPCP, a oximmiamxy
HasBau BcecorosdHoo. YUacTh y Hill B3AIM U OpeICcTaBHUKU Y Kpa-
iau. II1o6 i mamami mopiuHO 3MararTucs, HeobXigHO OysI0 Bimbompa-
TH CUJIBHY KOMaHIYy YYaCHUKIB, 30Mpaiouyy TAJTaHOBUTHUX IITKOJIS-
piB mo pidHUX KyToukKax YKpainu. Ile saBmaHHsa MoIJia BUPiIIUTU
PecniyOsikamchbKa MaTeMaTHUYHA OJiMITiaza, y AKill Maau MiXK co-
0010 3MaraTucA IMEePEMOKIII YKPaIHChKUX 00JacHUX OJIiMIIiaz, MicT
KueBa i CeBacrtomossa Ta ABToHOMHOI Pecmy6aiku Kpum, To6GTO
IIKOJAPi 8 ycix perioniB Ykpainu. Came 1961 pixk BBa)KaioTh po-
KOM 3acHyBaHHs PecnyO6uiKaHCbKOI oliMmiagy — 3aKJIIOYHOTO eTa-
ny MaTeMaTHMUYHOI ojimmiagu B YKpaiHi, AKuil cTaB IPOTOTUIOM
YeTBEPTOTO eTaly HUHINHLOI BeceyKpaiHChKOI YUHIBCHKOI OJiMITia-
au 3 matrematuku. Omxe, y 1961 poii Pecny6imikancbka oxiMmmiana
3 MaTeMaTHKHU CTaJla OCBITAHCHLKOIO IOIi€I0 3araJbHOIeP’KaBHOTO
suaueHHs. CaMe 3 ii mepeMosKIIiB Hajgadi i (popMmyBasacsa KOMaHIa
IOHX MaTeMaTHuKiB s ydacTi y BcecorosHux osriMmiazax.

3HAUHYy pOJb y BUABJEHHI MaTeMaTHUYHO O0JapoBaHOl YUHiB-
CBbKOI MOJIOZI Ta 3aJIy4eHHi ii 70 MaTeMaTHYHUX 3MaraHb y pPajadH-
cbKi uacu Bimirpasa Pecmy0aikaHchbKa 3aouHa (hismKo-MaTeMaTHd-
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Ha mrkosa (P3OMIID). Ii saHATTA KEeMOHCTPYBAINCA IOYETBEPTa O
16 roguHi ykpaincbkuMm TenaebauenuaM. IIIKomapi cayxanu 1mikasi
JIeKIil IPOBIiZHWUX MaTeMaTHUKiB, 03HAMOMJIIOBAJINUCSA i3 3aBIAHHS-
MU KOHTPOJBHUX POOIT, AKi Manm pos3B’ss3aTH Ta HagicJaaTH OO
oprauizaropie P3®MIII Ha mepeBipKy, a TakosK Opajm ydacTb y
3a0YHil oJiMmiazi, 3aBIaHHS SKOI OTOJIOIIYBAJNCS B IIiil IIporpami.
3a pesyJbTaTaM¥ 3a0YHUX OJIMITiak i KOHTPOJBLHUX POOIT BUSABJISA-
JU MaTeMaTUYHO 00ZapOBaHMX MIKOJMAPIB YKpainum, sagydanau ix
Io ydacTi B ouHomy erami oaimmiagm P3®MIII, a BUnycKHUKIB
MIKiJI — D0 HABUaHHSA y IPOBIJHMX BHUIIIax YKpaiHu, 30KpeMa i Ha
MexaHiKo-MaTeMaTHYHOMY (akxyabTeri KHIBCBKOTO mIep:KaBHOTO
yHiBepcutery. HuHi 6arato BUeHHX CTapIIOro IIOKOJJIHHS TEILIO
Biarykyiorbea npo P3®MIII, Harosomyouu, 1110 caMe 3aBIAKH i
BOHU 3aIliKaBUJIMCA MaTEeMAaTUKOIO Ta IIPUUIIIN B HAYKY.

He ocranHio posib y migBUINIEHHI ITiKABOCTI yUHIB 0 MaTeMaTH-
KM, 3aJydyeHHsA J0 Ii GaraTorpaHHOro CBiTy 3amau BimirpaBas i
miopiuHMil 30ipHUK HAYKOBO-IOUMYJAPHUX CTaTel [JIA IIIKOJSIPiB
«¥Y cBiTi MaTeMaTHKM», IO IIOYAB BUXOAUTH APYKoM y 1968 porri.
Cepepn aBTOpPiB MaTepiaaiB 36ipHMKA OyJix i BimoMmi mmpogecopu mexa-
HiKO-MaTeMaTUYHOTO (arkyabTeTy KuiBChbKOTO Aep:KaBHOTO yHiBep-
CUTEeTy, i HoTro CTyAeHTH Ii acmipaHTu. A B peakIliiiny KoJieriio
36ipHMKAa yBilmuIu Bimomi yKpaincbki marematuku A.I'. Kordopo-
By, M.{. Jlamenxo, M.M. fnperxro, A.f. HoporoBiieB Ta iHIIIi.
ITpodecop KuiBcrkoro mep:xaBHoro yHiBepcurery Mukosa HMocumo-
BUY SIAPEHKO 0 OCTAHHIiX CBOIX AHIB OYB BiAIIOBiZAJIBHUM PeqaKTo-
POM IIbOTO BUAAHHSA. 30ipHUK «¥Y CBiTi MaTeMaTUKN» BUXOAUTDL APY-
KOM i HMHi, TPOXU 3MiHMBIIM CBi#l (hopmaT, ajie He 3MiHUBIIIN CBOTO
3MicTy ¥ MeTH: IONyJIApU3YBaTU MaTeMaTUKy cepel IIKOJIAPiB.

Taxo:x M.J. Iaperko nonaz 30 pokis (5o 2004 p.) ouoT0BaB MKypi
BceeyxpaiHchKOI yUHIBCHKOI OJIMITIagy 3 MaTeMaTHUKM, BKJIIOUAIOUN I
1991 pik, Koau yUuHIiBCbKiI MaTeMaTHUHi oJiMmiagu B YKpaiHi mociim
YiJIbHE MiCIle y CBITOBii MEpeKi MaTeMaTUYHUX 3MaraHb IITKOJIAPIB.

Y 1992 pomi HemepeciuHOO IOAi€I0 OJIA
YKPaiHCBKOTO0 MAaTeMaTUYHOrO OJIiMIIiaJHOTO
PyXy cTajla yuyacTh KOMaHAU YKpainu B Mix-

HapomHili MaremaTwuHiil osmimmiami (MMO),

Xoua B IIeli pPiK 3a perJaMeHTOM BOHAa MaJia

auie craryc cmocrtepiraua. A 3 1993 poky

Vkpaina crae ogimitinum yyacEukom MiskHa- Jlorotun MMO
poxHoi MarematwmuHoi oaimmiamu. IIxoasapi

Yxpainu TigHO IPeACTaBIAIOTh CBOIO KpaiHy, IMOPOKY BUOOPIOIOUN
30JI0Ti, cpiOHi Ta OpomsoBi memaii. daragom 3 1993 mo 2014 pik
Yxpaina ma MikHaApOAHIN MaTemMaTwuHill oJgimMmiaai BuOopoJa
118 meganeii (31 3osa0Ty, 50 cpibHUX Ta 37 OPOH30BUX) i Mae BHUCO-
KHUU PeHTHHT 3-oMiK 125 KOMaHA-yYacHUIh 3 iHIITNX KpaiH CBiTy.
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L\j MHOTOYJIEH. TOIIBHI YJEHHA
° MHOTOYJIEHA TA iX 3BEJEHHS.
CTEINIHL MHOTOYJEHA

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

Mnozounenom Ha3SUBAalOThH CYMY OXHOYJIEHIB.

OpgHousleHr, 3 AKUX CKJIAJAETHCA MHOT'OUJIEH, HAa3WBAIOTh 4YJle-
Hamu mrozounena. Hampukiaaz, maorouren 7x%y® — 5xy” + 9x° — 8
CKJIafaeThesa i3 yoTuphox urenis: Tx%y3; —bxy’; 9x° i 8.

MHuorouneH, Ak MIiCTUTH ABa YJIeHU, Ha3MBAIOTh 0804/lEHOM,
MHOI'OYJIeH, KW MiCTHUTH Tpu ujeHu, — mpuirernom. Hanpuk-
nam, a + b', 2xy — 3y7 — IBOYWIEHU; X + XY + y3, mn+m-—n —
TpuujeHu. OTHOUJIEH BBAKAIOTh OKPEMUM BUIOM MHOI'OUJIEHA.

V muoroureni Tx%y + 8 + 9xy — 5x%y — 9 unenn Tx%y i —5x%y
€ MOomi0OHMMU JOoJaHKaMM, OCKiJIbKM BOHM MAalOTh OZHY Ii Ty caMy
OyKBEHY YacCTUHY xzy. Tako:x mOiOHUMU HOSAHKAMU € i YJIeHH’
81 -9, aki He MarOThL OYKBEHOI YaCTUHMU.

IToxi6HiI MOMAHKM MHOTOYJICHA HA3MBAIOTh n0dibHuUMU
YULeHAMU MHOZOU/LeHd, A 3BCIeHHA MONIOHNX NONAHKIB Y
MHOTOYJICHI — 36€0€HHAM NOJiIGHUX ULeHi8 MHO204ULeHd.

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

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

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

noxibHux momaHkiB. Taki MHOroujleHW HA3UBAIOTL MHO20YlEHA-
Mu cmandapmuozo euzandy.

MHorouneH, mo € CyMOH OJHOUIEHIBE CTAHJAPTHOTO BH-
rIsamy, cepel AKHX HeMa€ MONiOHHX JOJaHKIB, HA3HBAIOTh
MHOZ0UEHOM cmandapmnozo euznady.

I[Ipuxaan 2. Yu 3anmcaHo B CTAaHAAPTHOMY 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%y3x He € ofHOUTIEHOM CTaH-

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

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

3) Muorousnex 9ab + 7 — 5ab micTurh MOAiOHI momAHKU, TOMY
He € MHOT'OYJIEHOM CTAHJAPTHOI'O BUIVISALY.

Ilpuraan 3. 3anmcaTHl y CTAHAAPTHOMY BUIJIAAI MHOTOUJIEH
3x%yx + 5 — 4xy?y — 5x%y + Txy® — 8.

P o338 a3amuH 4 CmoouaTKy 3BeIeMO IO CTaHIAPTHOTO BHU-
TJIAAY YJIeHW MHOTOYJIeHa, IIOTiM 3BeJeMO IOAi0Hi momaHKmM:

3x%yx + 5 — 4xy’y — bx’y + Txy® — 8 =
=3x%y +5 - 4xy® — 5x%y + Txy® — 8 =—2x%y + 3xy® — 3.

Yyenn muorounena Tmip — 9m2p* + 3, mo mae crangaprTHUil Bu-
IS, € ONHOUJEHAMU BiJIIOBiTHO II’SITOTO, IIIOCTOTO Ta HYJIHOBOT'O
creneniB. Hai0inbimii i3 IIUX CTEIIeHIB HABUBAIOTL cCMeneHem MHO-

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

Cmenenem MHOzOUNEHA CMAHAAPMHO020 GU2NA0Y HA3U-
BAIOTh HAMOINBIINI 31 CTEIEeHIB OHOYIICHIB, [0 IO HLOTO
BXOIATh.

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

2

CTelleHs; MHOrOWIEH 2mn + n — apyroro; 2x* + x> — x2 — m’aroro

CTeNeHd.

CreneneM [OBiJIBHOT'O MHOTOYJIEHA HA3WBAIOTH CTEIiHb TOTOXK-
HO PiBHOTO IOMY MHOT'OYJIEHA CTAHZAPTHOTO BUIVIALY.

IIpuxnan 4. BusHaunT! CTEiHb MHOTOUYJIEHA

2x%y + 3xy — 6x%y + 4x%y — 7.

Po3B a3 amn g CoouaTKy 3amuilieMO MHOTOUYJIEH Yy CTaH-
JapTHOMY BUTJIANI: @ + 3xy — 6x%y + 4x%y — 7 = 3xy — 7. MHoro-
ujeH 3xy — 7 € MHOTOUJIEHOM JPYTOT0 CTEeHeHA, a TOMY i MHOTOUJIEH
2x%y + 3xy — 6x%y + 4x%y — 7 € MHOrOUJIEHOM JPYTOTO CTEIeHA.

YneHu MHOroOUYJIeHA MOKHA 3aIllMCyBaTU B Pi3Hill mocig0oBHOCTI.
JJig MHOTOUJIEHIB CTaHIApPTHOTO BUTJIAAY, fAKI MICTATE OTHY

3MiHHY, YWJIeHU, K IIPABUJIO, VIOPSIAKOBYIOTh 3a 3POCTAHHAM abo
CIIaIaHHAM IIOKA3HUKIB CTeleHiB ITiel 3MiHHOI.

Hanpuxaan, 7a* + 5a® — 8a® — 5 a6o —5 — 8a? + 5a® + Tat.
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Bynn-akuit MHOrOUJIeH € IiJuM BHUpasoM. AJie He KOMKHUN ITi-
Juil BuUpas € MHoroujgeHom. Hampurnaan, miai supasu 3(x — 1);
(@ + b)?; (m — n)® He € MHOrOUJIEHAMU, 6O BOHU HE € CYMOIO OLHO-
YJIeHiB.

ITo masuBatoTh MEOrowsreHom? D Ilo HA3MBAIOTH YIeHAMU
~/ mHOrounena? D dxuii MHOrOUYJIEH HA3UBAIOTH IBOWIEHOM, a
axuit — tpuduiaesom? D SKi ugeHM MHOTOUYJIeHA HA3WBAIOTH
nopioanMu? D AKuil MHOrOUJIEH HA3UBAIOTH MHOTOUJIEHOM
crapgapraoro Buraany? 9 Illo HasUBAaIOTH CTemeHEM MHO-
rouyiesa?

;:1 186. (Vcno) AAki 3 mamux BMpasiB € MHOTOUJIEHAMU:
7

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

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

D p*-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?2 + 3+ Tpn;  2) x3+5x%2 - 9x + T.
189. CkoamiTh MHOTOYJIEH 3 OJHOYJIEHIB:

1) 5m?, 2m i 3; 2) Tab, —2a? i b%;

3) 4p i 2¢%; 4) —c?, -3me, m31i 1.

190. CriraziTh MHOT'OYJIEH 3 OZHOYJIEHIB:

1) 5m i —5n; 2) m3, 2m? i mn; 3) —x® —2y xyid4.
191. (YcHo) Uu zammcaHO MHOTOUYJIEH Yy CTAHAAPTHOMY BUTJIAI?
Ja MHOTOUJIEHIB CTaHAAPTHOTO BUTJIALY BU3HAUTE IX CTEIiHb.

1) 5m? + m3 + 1; 2) 7x? + 2x + 3x%

3)2+a+a’ +3; 4) ?c + ¢® - 8;

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

193. 3BeniTs moxiOHI UIeHN MHOT'OYJIEHA:

1) a® - 2a® + 3a%;

2) —x* + 2x3 — 3x* + 5x? — 3x%

3)7+3mb—2m3 - 5mb+2mé —m® -7

4) 9xy® + 6x%y% — x%y + x%y% — x>,
194. (Ycro) fIki 3 MHOTOUJIEHIB € MHOTOUJIEHAMY YETBEPTOTO CTe-
TeHs:

1) a® + 3a% + 1; 2) a?a® - 8;

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

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

3) mm + mm? + m®m?; 4 m® -3 -m>
196. 3BeniTs MHOrOYJIEH [0 CTAaHIAPTHOI'O BUIJIALY Ta BU3HAUTE
#ioro creminb:

1) x%y + xyy; 2)2a -a®-3b+a - 5c

3) Tx - 5y? — 4y - Tx?;  4) 3a - 4a - (-5a) — a® - (-8b).
197. TlomaiiTe MHOTOUJIEH y CTaHIZAPTHOMY BUIJISAAI Ta BU3HAUTE
#ioro creminb:

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

3) -5mn®m + 4mmm; 4) 5p - 3p + (-p) — pqp.
198. IlepenuIriTh MHOTOUJIEH Y MOPAIKY CIIaJaHHsA CTEIeHiB 3MiH-
HOI:

1) 7x — 5x% + x* — 9x% + 1;

2) 8y% — 5+ Ty® — 9y* + Y2
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199. IlepenuiriTe MHOTOYJIEH y IOPALKY 3POCTAHHSA CTENEHiB
3MiHHOI.
1) 3m® - 3m + m® - &;
2) 7a® - 9a® + 4a® + 5 — a*.
200. 3HaigiTh 3HAUYEHHS:
1) gBousena 3x% — 1, axmpo x = —1; 2;
2) Tpuuiena 5m + 9n? — 1, axmo m = -2, n = %
201. O6uucaiThy 3HAUEHHS MHOTOUYJEHA:
1) 64x3 — x% + 1, akmpo 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, axmo x = -1, y = 2.
iﬁ 203. Yu icHye Take 3HaUEHHA X, IPU AKOMY 3HAUEHHS MHOTO-

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

204. 3BeziTh MHOTOYJIEH J0 CTAHAAPTHOI'O BUIVIALY i BKaKiTh MOT0
CTeIiHb:

1) 3a2ab — 5a’b?b? — 6ab - 2a + 5ab - 0,4ab — 1,5a - 2b - a?;
1
2) 3xy? - 4x3y + 5x3y - 2y - (—x) — 10x3y3 - 3% Txy - (—3xy3).

205. 3BeiTh MHOTOUJIEH [0 CTAHIAPTHOI'O BUTVIAAY i BKaKiTh Horo
CTeNiHb:

1) 8a%b® — ab® — a®a — a®b? - b + 0,5ab - 2b% + 4ab - 0,5ab?;
1

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

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

ITapTHOTO BUTVIANLY i 3HAWAITH MOr0 3HAYEHHA, AKIIO X = E’ y=-1.
207. oBexiTs, 1m0 MHOrouwIeH a? + b? + 1 mpu 6yab-AKUX 3HAUEH-
HSAX 3MiHHUX a i b HaOyBae JuIlle HOJaTHUX 3HAYEHb.

208. 3anuiriTk 3aMicTh 3ipoUKY TaKWil OMHOUYJEH, III00 YTBOPUBCA
MHOTOYJIEH UYeTBEPTOTO CTEIEHS:

1)x3+3x2+~k—2; 2)m6—4m4+mn+*;

3) a®b — 3a*03 + 3a% + %5 4) pg® - p¢® + p?¢® + = — pPq.
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209. 3anunrites 3aMicTh 3ipoUKU TaKHil OQHOUJIEH, 100 IIiciisa 3Be-
IeHHA OO0 CTAHAAPTHOTO BUIVIAAY OepiKaTu MHOTOUJIeH, II0 He
MicTUTh 3MiHHOL X:

1)3x — 12 + 5x + 15 — 9x + *;

2) 5xy® — y® + Ty + TyPx — 5 + .

. 210. [Taro MHOTrOYJIEH 5x3 + 2x2 — x + 7. YTBOPiTH 3 HBOTO
HOBUU MHOT'OYJIEH, 3aMiHMBIIYN 3MiHHY X Ha OJHOYJICH:

1) m; 2) —x; 3) 2a; 4) 3b2.
OTpuMaHi MHOTOYJIEHN 3BeJiTh [0 CTAHJAPTHOTO BUTJIALY.

211. Tano muorowrex 3a® — 5a® + a — 8. YTBOPiTL 3 HHOTO HOBUIA
MHOT'OYJIEH, 3aMiHUBINY 3MiHHY @ Ha JaHUU OJHOUYJIEH, Ta 3BEIiTh
IO CTaHJAPTHOI'O BUIJIALY:

1) x; 2) —a; 3) 2b; 4) 3c2.

212. OGepiTh Ti MHOTOUJIEHU, 3HAUEHHS SKUX € AONATHUMU MIPU
OyIb-AKNX 3HAUEHHAX 3MiHHUX, IO 1O HUX BXOAATh; € Bil eMHUMU
npu OyAb-IKUX 3HAUEHHSAX 3MiHHUX, IO IO HbOTO BXOASATH:

Da*+3a2+5; 2)c®+c2+c

3) p?-T; 4) -m? — m?n? —n? - 9;

) -a-b-T, 6) x8 + yb + ¢t + 1.

g@@ BrpaBM AAS MOBTOPEHHS
o =

£

iﬁ 213. PoskpuiiTe Ay:KKU i COpPOCTITH BUpas:
Dx+5+2x—T7)
2)2y - 7- By - 8);
3)7-(2x +9)+ (3x — 11).

iE 214. Ckaazmite yucaoBuii Bupas i 3HalAiTh HOro 3HaueHHS:
1) cyma kBagpariB uucesa 3,1 i —2,7;
2) ¥Bagpar pisuuii uncea —3,8 i —3,7;
3) xy6 cymu umcea 1,52 i —1,5.

215. 3aMiHITh IPOIYCKY CTEeIeHEM 3 OCHOBOIO X TaK, III00 omeprKa-
TU TOTOXKHICTb:

1) x®-(...)% = x5 (.2 x"=x

LLikaBi 3aAQ4i AAS y4HIB HEA€AQYUX ﬁ

216. Yu icHyMOTH TaKi HaTypaJabHi 3HAUeHHS 3MiHHUX X i y, mpu
axkux x° + y® = 3367

51



PO3AIIT 1

E 8 ., JOOJABAHHJ I BITHIMAHHS MHOT'OYJIEHIB

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

(7Tx? — 4x + 9) + (-3x% + bx — 7) =
=Tx2 —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 caMoO MOKHA [OHABATU
Tpu i O6isbire MEOTOUNIEHIB. CyMma OYOb-AKUX MHOZOUNEHIB € MHO20-
YJeHoM, AKUIN 3a3BUUail 3alIUCYIOTh y CTAHJAPTHOMY BUTJIAMLI.

Temep Bix MHOrowreHa b5x2 — 8x + 7 BigHiMeMO MHOroOYJIeH
2x% — 6x — 5. I ©pOro 3amuIeMo iX pisHUINIO, IOTIM PO3KPHEMO
IVsKKHY 1 3BefileMo MOAiOHiI momaHKM:

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

Pizaumio muorouwreHis 5x2 — 8x + 7 i 2x% — 6x — 5 mMu momasim
y BUMIAAi MHOrowieHa 3x2 — 2x + 12. Pisnuuys 6ydo-aAKux MHOZ0-
YJleHi8 € MHO20UleHOM, AKUHN 3a3BUYall 3aIUCYIOTh y CTaHIapPTHO-
MYy BUTJISAMII.

IIpuxaan 1. Po3B’a3aTu piBHAHHA

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

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

HAHHSA:
Tx—5—-2x2—3x+T7+9—2x=4—2x%

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

HAHHA, a Ti, 10 He MIiCTATHL 3MiHHOI, — y mIpaBy. MaTumemo:

Tx—2x" —3x—2x+2x> =4 +5—-7-9;
2x = -T;
x =-3,b.
Bigomosipgs: —3,5.
Inoni BuHMKae HeoOXimHiCTh PO3B’sA3aTHM 3BOPOTHY 3ajady —
3amrucaTy MHOTOUJIEH y BUIVISAL CyMM a0o PisHUIII MHOTOYJIEHiB.
Y TtakxoMy BHUOAAKY OOIiJHLHO BUKOPHCTOBYBATH IIPABUJA B3ATTS

BUpasy B AYKKU, Iepel] AKUMU CTOITh 3HAK «ILJIIOC» abo «MiHyC»,
AKi BUBUAJIMCA B MONEPEIHIX KJacax.

52



Llini Bupasn

Ilpurmnan 2. 3anucaru muorowreH a® — b2 —a + b” + 5y Buraani:

1) cymMu JBOX MHOTOUYJIEHIB, OOUH 3 AKHX MICTUTH 3MiHHY 4, a
Apyrui ii He MiCTUTB;
2) pisHUIII ABOX MHOTOYJIEHiB, HEPIINHN 3 AKUX MiCTUTL 3MiH-

Poss asanua.

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

/é‘ SIx sHaliTm cymy MHorouwreHiB? D K BHAiiTH PpiSHHIIIO

(6

-/ MHOroujeHiB? D SIkuMu mpaBUIAMHU KOPUCTYIOTHCH, AKIIO
Tpeba 3ammcaT MHOTOYJIEH y BUIVIALL CYMH YM Pi3HUIL
MHOTOUYJIeHiB?

WL 217. (Ycno) IlpounTaiiTe MHOTOUJIEH, AKWAN OJEPHKUMO MiCJIA
POBKPUTTA LYIKOK:

a+ (- 3); 2) x+ (3 —a+b)

Iym—-(n-1; 4)p-(—d®+3).
iﬁ 218. 3ualifgiTe cyMy MHOI'OYJIEHiB:

1) 2x2+3x3 -1 ma 522+ 3x2 + T;

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

1) 3m3 + 5m? — 7 ta 2m?® + 6;

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

1)4p® + 2 —p ra 202 +p; 2)m?+2m—1 ra m3+2m — 1.

221. 3HaHITh PiSHUII0O MHOTOUJIEHIB:
1) 2a® — 342 + 7 Ta a® - 5a% - 8;
Dct+e® -2 ma ®+ 22 - 2.

222. 3uaiigiTe cymy i pisHHIIO BUpa3iB:
Dx+yix-—y; Dx-yi-x+y;
) —x-yiy-ux Hx-yiy-—=x

223. 3uaigiTe cymy i pi3HUITIO 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 MHOTOUJIEHIiB Ta 3BeIiTh JO MHOI'O-
yJieHa CTAHJAPTHOIO BULJIALY:

D3x?-2x+11i3x2-4; 2)2x+11i-3x2-2x-1;
3)a+5bi 3a- b5b; 4 m? - 2mn — n? i m? + n?
225. 3anuIriTe cyMmy i pi3HUITIO TEPITOTO i APYyroro MHOTOUYJIEHIB

Ta 3BeAiTh ii 10 MHOrOYJIeHA CTAHAAPTHOIO BUIJIAMLY:

D52+2y-101i 32 —y+ T

25m2-m+3id4m?+m - 4;

3) 5p% — 2pg — g% i 3p? + 2pq + 5>
226. CrpocTiTh BUpas:

1) 1+ 2p) + (p? - p); 2) (542 + a®) — (-a + 5a®);

3) (x% — 5x) + (5x — 13); 4) (33 - 5b%) — (5 + 3b> — 2b?).
227. IlepeTBOPiTh HA MHOTI'OUYJIEH CTAHIAPTHOI'O BUIVIALY:

1) (5ab? — 12ab — Tab) — (15ab + 8a’b);

2) (§a3b2 - §ab2 ) - (—ﬁbza - lbza?’ J;

5 4 8 10

NEx+y—2-—(2x+3y —2— (-5y + 4z + x);

4) 2m - 3n) — (4m — 3mn + 3n?) — (5mn — 5n? — 3n).
228. CopocTiTh 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’s1kiTh piBHAHHS:

1) 5x + 2x% — 2x% - 10) = 25;

2)5 - x> - (2x+ 7 - x%=-8.
230. Po3B’s1:KiTh piBHAHHSA:

1) 5x% + Tx — (2x + 5x? — 8) = 8;

2) 2 — 3x3 — (5x — 3x%) = -13.

231. IlomaiiTe MHOTOUJEH y BUIVISLL CYMH ABOX MHOI'OUJIEHIiB,

1) xa + b — m — xb; 2) xa® — 17a + 5x + 10b.

232, Banumits MaOrowIeH 5x? — 9x3 + Tx — x* — 1 y Buraazni cymu
IBOUJIeHA i TpuuyieHa. S3HAULITH ABA PO3B’A3KM 3a1adui.
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TE 233. IIpu axomy 3HaYeHHi Xx:
1) sHaueHHs pisHULI ogHOWIEHA 5x i MHOrOowIeHa 3x — 5x2 + 12
IOpiBHIOE 3HAYEHHIO MHOTOWIeHa Tx + bx? — 18;
2) sHaueHH# pisHuni MHOrouteHis 5x° + 3x% — x i 2x% — 2x% + «
IOpiBHIOE 3HAUEHHIO MHOrowIeHa 5x2 + 3x° + 14?

234. IIpu axomy 3HaYeHHi 3MiHHOI y:
1) cyma muorouwmenis 2y° — 3y + y? tma by — 2y° — y2 + 7
mopisuioe 19;
2) pisuunsa gBowrena 5y? — Ty i Tpuwrena 2y — 8y + 9 gopiBHIOE
nBowreny 3y? — 3y?

235. IlogaiiTe MHOTOUJIEH Yy BUIVIAAI PiSHUIII TBOX MHOTOUJIEHIiB,

)-vya+yx+x-y—-a+1; 2)p*+1y2+2p—Ty— 1.

236. SAkuit MHOTOUJIEH CTaHAAPTHOrO BUTVIALY IOTPiOHO 3ammcaTu
3aMiCTh IIPOMNYCKiB, 100 OJEpKaTU TOTOMKHICTH:

D—(..)=4 ¢

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

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

5) 8 + 2a®- 5a + (... ) = 9a% — 12;

6) (...)— (4x? — 2xy) = 5 + 5x?— 2xy?

237. 3HalgiTL MHOTOUJIEH CTAaHIAPTHOTO BUIJISAY, IiJCTaBUBIIN
AKUN 3amicTs M, MaTuMeMO TOTOXKHICTh:

)-M =5a—-b*+T;

2) M + (3a® — 2ab) = 5a® + 3ab — b?;

3) M — 83mn — 4n?) = m? — 4mn + n?;

4) (7a® — b> — 9ba) — M = 0.

238. Bemocumenuct 0yB y moposi 4 rom. 3a
TepIly TOAMHY BiH MPOiXaB X KM, a 34 KOXKHY
HACTYIHY — Ha 3 KM OiJibIlle, HiK 3a Ionepes-
HIo. SIKYy BiAcTaHb IIPOIiXaB BEJIOCUIIEINICT:

1) sa npyry roguny;

2) 3a TpeTI TOAUHY;

3) 3a mepIli Tpu rOAUHY;

4) 3a Bech uac pyxy?
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239. Bpurajga poOiTHMKiIB BUKOIaJa KPUHUIIO 3a 5 AHiIB. 3a mep-
mui AeHb BOHU BUKONAJM a METPiB, a 3a KOKHUM HACTYIHUN —
Ha 2 MeTpPHu MeHIlle, HixK 3a momepenHii. CKiJIbKM MeTpiB KPpUHUILI
BUKoOIIaJa Opurajna:

1) 3a gpyruii geHb; 2) 3a TpeTii HeHb;

3) 3a mepIIux ABa IHi; 4) 3a ocTaHHIX Tpu IHi?
240. ToBeniTh TOTOXKHICTD:

DEx-p»+@H-p-x-—p=0;

2) @+ b =) - -ad®~ P - (@ -b)=a’+ b
241. JloBeJiTh TOTOMKHICTH:

@+ a® — a) + 2a® - 5a + 3a®) — 4a® - 6a + 24%) = a2

242, JloeniTh, 10 mpu OYIb-AKMX HATYPAJbLHUX SHAUEHHAX N
3HaueHHs Bupasy (15 — Tn) — (7 — 11n) € KpaTHUM uucay 4.

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

244. JToBeniTh, 1110 3HAUEHHS BUPA3y

(la2b+§ab}—(lab—§ba2j—(za2b—iab—2J

8 5 10 4 8 10

He 3aJIeXKUTh BiJl 3HAUeHHA 3MiHHHUX.

245. loBenmiTh, 1110 3HAYEHHS BUPa3y
(Tx5 — 4x* + x® — 8) — (8x® — 4x* + 4x%) — @x® - 3x3 + 7)

He 3aJIe’KUTh BiJl 3HAUEeHHS 3MiHHOI.

246. 3HalOiTh 3HAUCHHS 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 3HAYEHHS BUPAa3y:
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
pisHUIII ABOX MHOTOYJIEHIB TaK, 11100 yci ujieHn 000X MHOTOUYJIEHIB
MaJIx noxaTHi KoedimieHTH.
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. 249. Hexait a = Tm? + 5mn — n?, b = —-6m? + 2mn + 3n?,
¢ = m? — 2n2. TligcraBTe i MHOTOYJIEHN 3aMicTh a, b, ¢ y BU-
pas i copocTiTh iioro:

Da+b+c 2)a—-b-c.

250. [loseniTh, 1110 1Ipu Oyab-IKOMY 3HAUe€HHiI X PIBHUILA MHOTO-
wreriB 0,5x* + x% — 0,2x2 — 51 0,3x* + x% — 0,72 — 9 HabyBae
IoJaTHOT'O 3HaueHHs. SIKOro HaWMeHINOro 3HAUYeHHsA HaOyBae Iid
pisHHUIA i Ipu AKOMY 3HAUYeHHi x?

251. JToBemdiTh, 1110 cyMa:
1) TPHOX IIOCIiMOBHUX HATYPAJbHUX UYHCEJ HiJUTHCA Ha 3;
2) YOTUPHOX MOCJHiJOBHMX HATYPAJbHUX UYHCEJ IIPU IiJeHHi
Ha 4 mae B ocraui 2.

252, 3anmuc Xy o3HaYae HaTypaJbHE YUCJIO, Y AKOMY X JEeCATKIB i
y opuHUNb. [loBEeniTh, IO

1) cyma umcen xy i yx kparHa uucay 11;

2) pisHunAa yucea xy i yx, me x > y, KpaTHa umcay 9.

253. 3anuc xyz o3HAYAE UWCJIO, ¥ AKOMY X COT€Hb, Y NECATKIB i
2 oguHUNL. IlomatiTe y BUTJIAAI MHOTOUJIEHA:

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

@@ BrpaBM AAS MOBTOPEHHS
i

z -

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

255. CupocriTh Bupas i 3HaAHAITh HOTO 3HAUEHHS:
4
1) —8x - 1,5y, akmo x ==, y = —1§;
7 4
2 3
2) —2a - (-3,5b) * b¢, axmo a = -1, b = s c= 7
! 256. [onaiire Bupas 2%° y BUIIAAL CTENeHs 3 OCHOBOIO:

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

LLikaBi 30A04i AAS Y4HIB HEAEAQYMX ﬁ

257. 3uanigires nudpu a i b, aximo ynciao 9a6b2 xparHe uucay 36.
VKaxKiTh yci MOKJINBI PO3B’A3KU.
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9 MHOKEHHS OTHOYJIEHA HA MHOTOYJIEH
[ ]

ITomuOXKHMO OgHOUJIEH HX HA MHOTOUJIeH 3X — 7, BUKOPUCTOBY-
I0UM POBIIOAIJIbHY BJIACTUBICTH MHOMKEHHS:

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

Omxe, TOOYTKOM OLHOUYJEHA 5X i MHOrousieHa 3x — 7 € MHOIO-

unen 15x2 — 35x, AKWil OZepIKAaJM, MOMHOMKHUBINKM OZHOUJIEH HA
KOKHUM 4YJIeH MHOToYJIeHa i [JomaBINM 3HaMWAeHI pesyJabTaTwu.
Maewmo npasuno mroNieHHS 00HOULIEHA HA MHO204JEH:

o6 nomnoxcumu 00HOYNEH HA MHOZOYNEH, mpeba no-
MHOWHCUMU Yeli 00HOUNLeH HA KOHCHUU YLeH MHO20YNeHA i
3Haldeni dobymru dodamu.

HoO0yTOK Oyab-AKOTO OMHOUJIeHAa Ha OyAb-AKWUI MHOTOUJIEeH
3aBKAU MOKHA IMOJATHU Y BUTJISAAI MHOTOUYJIEHA.

IIpuxnayx 1. Bukonatu MHOKeHHS: —3ab(5a? — 2ab + b?).
PosaB a3aHHA4.
—3ab(5a® — 2ab + b%) = —3ab - 5a® — 3ab - (—2ab) — 3ab - b? =
= -15a%b + 6a%b® — 3ab3.

3anucaTy Ie MHOMKEHHS MOYKHA KOPOTIIEe, TPOIMYCTUBIIN IIPO-
MiKHI pesyabraTu:

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

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

IIpurnan 3. Poss’sa3aTu piBHAHHA
2x—1_3x+2 _x-14
3 4 12

Po33B a3aHuHa. [loMmHOXXUMO 00UIBI YaCcTUHY PiBHAHHS Ha
HaWMeHIIWH CHiIbHUYN 3HAMeHHUK 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;
8 —-9x—-—x=-14 +4 + 6;
—2x = —4;
x = 2.

Bigmosigs: 2.

)\ ChopmyaioiiTe MPaBUJIO MHOMKEHHS OJHOYJIEHA HA MHOTO-

P

©/ unen.

a 258. (YcHo) BukoHnaiiTe MHOYKEHHS:
1) m(a - b); 2) p4 + a);
3) ald + c — 4); 4) —a(b — ¢ + 2).
259. BukonaiiTe MHOKEHHA:
1) a - 2); 2) m(a + ¢);
3) p(a — b — 3); 4) —b(a — ¢ + 3).
iﬁ 260. BukoHaiiTe MHOMXEHHsI OJHOUYJIEHA HA MHOI'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 KOOYTOK Ha MHOTOUYJIEH:
1) 4xy(x® - 2xy — y°);
2) —a®b(ab?® — b? + a?);
3) @mn — 3m? — 5n?) - (-4m?);
4) (-2x%y + 3xy — x?) - xy?;
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@ -9’ + -1 3ph
5) Tab(2a®b — 3ab? — 3a3);
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6) —6m2n(m?n — 3mn? — 4nd);
7) (9a%b — 8ab® — a?b?) - (—3a%b3);
8) (¢ - 2pq* + 3p°) - 5p°¢°.

263. BukonaiiTe MHOKEHHS:

1 2 2 3 2 2.3 5 9
1) =a’b(1,4a* - 2,10°); 2) -= 1,2y° - —xy |;
)7a( a ) ) 35V T
3) llmn2—1im2 . —Emzn; 4) 11m—§n ~22m2n7.
5 15 6 4 6 5
264. BukoHaliTe MHOKEHHS:
1)1m2n(2,4mn—2,8m2); 2)—gab3 1,5ab—§b2 ;
4 5 6
1 5 9 4)2_ 3 4 1 5.5
3| 1-x"y—-—=x -—xy°; 4)|1,5a—=b || ——a’d’ |.
)(2y10yj3y )( 7)(14
265. IlogaiiTe y BUIVISIAI MHOTOUYJICHA:
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. CopocTiTs Bupas:
1) 53 — 2a) + 7(8a — 1); 2) 3(2x — 8) — 3(2x — 5);
3) 3m(m — 2) — 5m(7 — m); 4) 2a?%B3a — 5) + 4a%(@a + 3).

267. IlepeTBOpPiTh Bpa3 Ha MHOTOUJICH:
1) b5m(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. Bukonatite 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(5x — 1) = 4(4x — 8);
)7 -4y -1)=By -2 (-2)
)3y -2 -5@uy+7)="Ty-D.
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270. Po3B’aKiTh piBHAHHS:
1) 5@2x —1)=34x+5); 2)9-5@y+2)=(7y —5): (3.
271. 3ualigiTh KOPiHb PiBHAHHS:
1) x(x—3)—9=12+ x% 2)3x — 2x2 = 2x(5 — x) + 14.

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

273. 3anuiriTh 3aMicTh 3ipOUKM TaKWUIl OAHOYJIEH, III00 BUKOHYBA-
Jacs PiBHICTB:

1) (@+b): «=am+ bm;
2) %+ (x — y) = —nx + ny;
3)%-(@—b+c)=ax?— bx?+ cx?
4) %+ (¢c — n + p) = —abc + abn — abp;
5) % - (x% — xy) = Jc2y2 - xy3;
6) (p — 1) - % = p°¢* - pg*.
iﬁ 274. ToBexnith, 110 Opu OYAb-IKOMY 3HAUYEHHI @ BUpPas
aBa+1) —-d’a@+2)+@-a)-(@+1)

HabyBa€ OJHOr'O I TOr'O CAMOrO 3HAUYEHHS.

275. [ToBeniTh, 1110 3HAUEHHS BUPA3y
x(B5x? —x+2) — 5x — 2 + 4x%) — x(x®> — x — 3)

He 3aJIeXKUTh BiJl 3HAUeHHA 3MiHHOI.

276. ToBemiTh, 110 BUPa3 TOTOKHO MTOPiBHIOE HYJIIO:
1) a® —c) +blc —a)+ cla— b
2)alb+c—bc)—blc+a-—ac)+c - a).

277. TlepeTBOpPiTHL BUpa3 Ha MHOTOUJIEH CTAHJAPTHOTO BUTJIALY:
1) —7a’b(2b* + ab® — 3ab% + a3b");
2) (Bx® + 5x% — 2a — 3a2)xay;
3) —4pm3(m* — 2p®m + m" + 11p"m3);

4) Lo Loy lasbs)(—12a3b7).
2 6 3

278. JloBeniTh, 1110 IpU OyAL-TKOMY 3HAUeHHi 3MiHHOI @ BUpas

2a%(a — 5) — a(-6a + 2a® + 3a3) — 4 mabyBae Bif’eMHUX 3Ha-
YeHb.
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279. Nosenith, 1m0 mpu OyIb-IKOMY 3HAUYeHHi 3MiHHOI m BuUpas

5(m? — 3m + 1) — 3m(m — 5) HabyBae Jullle JOJATHUX 3HAUEHb.

280. CopocTiTh Bupas i 3HAWAITh HOro 3HaUEHHS:
1) 4a — 2(ba — 1) + (8a — 2), akmo a = —3,5;
2) 102 — 8x) + 12x — 9(x + 1), akmro x = —21—7;

3) a(3a — 4b) — b(3b — 4a), akmo a = -5, b = 5;

4) 3xy(5x? — y?) — 5xy(8x% — y?), Axmpo x = %, y=-2.

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

1) 7a(2a - 0,1) — 0,1a(10a — 7), gk a = %;
2) 4x(2x — 5y) — 2y(dy — 10x), axmo x = —15, y = 15.
282. IlepeTBOpiTH HA MHOTOYJIEH CTAHJAPTHOTO BUTIALY:
1) 3a(5a® — 3ab + ab® — b?) - b;
2) —xy - (x%y — 2x%y% + 3xy® + x5) - x2

283. Po3B’a:KiTh piBHAHHA:

1)5x—9+5x—7:1; 2)3x—1_§:_2;
4 4 14 7

3)x—6+2x+3:2x; 4)2—x_£:1'
3 3 5 15 3

284. Po3B’KiTh piBHAHHS:

1)7:Jc—3_5x+1:0; z)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) smauenHsa Bupasdy 2(3y + 1) y 4 pasu Oinblne 3a 3HAUEHHS
BUpasy 3y —2;
2) mo6yTok BupasiB 3x i 2x + 1 mopiBHIOE cymi BupasiB x(4x — 1)
i2(x?- 3)?
286. 1 BUTOTOBJIEHHS ONHOTO TiCTeuKa IMOTPiOHO Ha 4 T IyKPY
OiybIrie, HiK OJIS BUTOTOBJIEHHS OSHOTO IMHUPisKKa abo OJHOrO IIOH-

YyuKa. 3a JeHb Y KOHAUTEePChbKOMY Ilexy Oyso BuroroBJjeHo 80 Tic-
TeuoK, 50 moHuwmkiB i 50 nupixkkis. IIpu 1bomy Ha Bci TicTeuka
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nimto Ha 80 r mykKpy Oinble, HidK Ha BCi HOHUMKM i HNUPIKKHN
pasom. CkinbKu rpaMiB IyKPY i#ile Ha BUTOTOBJIEHHS OIHOTO TiC-
Teuka?

287. 3a 8 ouiBmis, 4 pyuku i GsiokHOT 3amiaruiau 26 rpH 50 Kom.
OuiBentb ma 1 rpH 75 KOI. JEIIeBIIUN 3a PYUYKY i Ha 3 rpH 25 KoII.
merreBIIni 3a 6JIOKHOT. CKiJIbKY KOIITYIOTh OKPEMO OJIiBeIlb, PyU-
Ka i 610KHOT?

288. OgHa KOTyIIIKa 0aBOBHAHUX HUTOK
komrye 5 rpH 40 Kom., a JbHAHUX —
6 rpu 50 komn. Babycsa nya nieTiHHS cep-
BeTOK mpupabaja 6aBOBHAHMX HUTOK Ha
6 KOTyIINOK Oijibllle, HidK JBLHAHWUX, BU-
TPaTUBIIN Ha BCIO MOKYHOKYy 175 rpH
20 xom. CKiJIbKM KOTYIIOK 0ABOBHSIHIX
1 CKIJIBKM KOTYIIOK JIBHAHUX HUTOK
npundasa 6adbyca?

289. YopeH maus 3,5 rox 3a Teuiero piuxku i 2,5 rog mpoTtu Teuii.
Bigcramp, sxy BiH mpomaus 3a Teuiero piuku, Ha 30 KM Oiibina 3a
BificTaHb, AKY BiH IIPOIIJIMB NPOTH Tedii. S3HANAITHL BJIaCHY IIBUI-
KicTh WOBHA, AKIINO IIBUAKICTH Teuii 2 KM/ro.

290. Axumu ogHouseHaMu Tpeba 3aMiHUTH 3ipouKH, 11100 omepIKa-
THU TOTOMKHICTB:

1) 5ax? - (% + %) = bax® + 35ax?;

2) (9a® + %) - 3a = * + 18a®;

3) (% — 4mc?) - % = 3m3c? — 12m2c%;

4) (% — %) - x%y® = bx?y® — Txy™?

291. dAxki ogHOuNEeHU Tpeba BIMCATH B KJIITHMHKM, IIO0 OJep:KaTuU
TOTOXXHICTh:

1) 3¢*(0 - O) = 9a® — 12a%

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

3) (O - 2m2a) - Tm = 14m? — O;

4) (7x%a — 9xa?) - O = 14x%a% — O?

—_—

W 292. CupocriTs BUpas (n — HaTypaJbHe YKCJIO):
1) x" +3(xn +4 _ x) _ x2n +7,
) (e T T I T (Tl T Y
3) 2"(z% — 1) — 222" + 2) — 2(z" - 2.
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g%% BApPQaBM AAS MOBTOPEHHS
ok

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

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

:. 295. BuKOpPHCTOBYIOUM BJIACTHBOCTi CTeIleHiB, 3HAWIITHL 3HAa-
YeHHS BHPA3Y:
D 4816_317; 2) 57 .148 "

@ LlikaBi 30A04i AAS Y4HIB HEAEAQYUX ﬁ

296. Bigomo, 1110 mpu JeAKMX HATypaJbHUX 3HAUEHHSX a i b 3Ha-
ueHHA Bupasy 6a + b Kparue uucay 7. JloBemiTh, 1110 IpKU TUX CAMUX
3HAUEHHAX a i b 3HaueHHsA BUpasy 6b + a TakoK KpaTHe YUCJay 7.

E ‘| PO3KJIATAHHS MHOTOYJIEHIB HA MHO-
* HUKH CIIOCOBOM BUHECEHHS CIIIJIBLHOTO
MHOKHUKA 3A TYEKEKHA

Y 6 KJyaci Mu posKJamau CKJIAJeHi unca Ha IPOCTi MHOMKHU-
KM, TOOTO MomaBajiM HaTypaJbHI umcja y BUIIAAL AoOyTKy. Ha-
npukaazx, 12 =22 - 3; 105 =3 - 5 - 7 Tomo.

ITogaTtu y Buriaami mo0yTky MoKHaA i gesaki mmorousenu. Ile
O3HAYae, IO IIi MHOTOYJIEHHM MOJKHA PO3KJAJATH HA MHOMKHUKH.

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

Posxnacmu mHozowllen H@ MHONCHUKY O3HAUYAEC IOJATH
HOro y BUIJIANL JOOYTKY OJHOUJIEHA HA MHOroYJieH a0 Io-
OYTKY KiJIBKOX MHOTOWJIEHIB TaK, I[00 IIei Jo0yTOK OyB TO-
TOKHO PIiBHHM JaHOMY MHOTOUYJICHY.

PosrisimemMo omuH 3i croco0iB posKJIaJaHHS MHOIOUYJIEHIB Ha
MHOXXHUKU — 6UHECEHHA CNiNbH020 MHOYMCHUKA 3a Oymxcrxu. On-
HUM 3 BiJOMUX HaAM ONPUKJIALIB TAKOTO PO3KJIAMAaHHA € POIIOAiIE-
Ha BJIACTUBiCcTb MHOKeHHS a(b + ¢) = ab + ac, akmio ii 3amucatu
Yy 3BOPOTHOMY HOPAAKY: ab + ac = a(b + ¢). Ile osnauae, 1110 MHOT'O-
yjieH ab + ac po3KJaJaM Ha IBa MHOMKHUKU a i b + c.
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Ilixg yac poskJIagaHHs HA MHOKHUKM MHOTOUWJIEHIB i3 mimumm
KoedilieHTaM1 MHOMKHUK, AKUA BUHOCATDL 3a AYKKH, 00MPAIOTh
Tak, 100 YJeHM MHOTOUYJeHA, SAKUN 3aJUIIUTLCI B AYKKaX, He
MaJIi CIiJILHOrO OYKBEHOI'0 MHOMKHMKA, a MOAYJIi IX KoedimieHTis
He MaJH CIiJIbHUX HiJIbHUKIB.

Posrinamemo Kinbka IIpUKJIALiB.

IIpuxnan 1. Po3kyiacTy BUpa3 Ha MHOMKHUKU:

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

Posps a3auusda 1) CoiibHIM MHOKHAKOM € YUCJIO 4, TOMY

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

2) CoisibHUM MHOKHHUKOM € 3MiHHA @, TOMY

at + T7ap = a(t + Tp).

3) ¥ maHoMy BUIIAJKY CIiJIbHUM YKCJIOBUM MHOKHUKOM € Haii-
OiapImINH cuinbHUM HinbHUK yncesa 10 i 15 — uucio 5, a coiapEuM
OyKBEHNM MHOMKHUKOM € ogHousleH a’b. OT:xe,

15a3b — 10a2b? = 5a2b - 3a — 5a%b - 2b = 5a®b(38a — 2b).

ITpurnan 2. PoskjacTu Ha MHOKHUKH:

D2mb —c)+3pd —¢); 2)x(y—1t) + clt —y).

PospB a3aHHaAa.

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

2) llomaHKM MaiOTh MHOKHUKMN Yy — { i ¢ — y, AKi € IpOTHIEK-
HUMU Bupaszamu. ToMy B APYroMy IJOAaHKY BUHECEMO 3a MYKKHU
MHOKHUK —1, omepsxumo: c(t — y) = —c(y — ).

Omsme, x(y — ) +tct —y)=x(y -8 —cly — ) =y — x — o).

Il mepeBipKuM IIPaBUJIBLHOCTI PO3KJIAMaHHA Ha MHOMKHUKU
CJi MEepeMHOXKUTU OTPUMaHI MHOMHUKM. Pe3yiabTar mMae I0OpiB-
HIOBATU JAHOMY MHOT'OUJIEHY.

PoskyamanHa MHOTOUYJIEHIB Ha MHOYKHUKHY YaCTO CIIPOIIYE IIPO-
Iec po3B’A3yBAHHA DiBHAHHA.

Ipuraan 3. 3HaiT KopeHi piBHaAHHA 5x2 — Tx = 0.

P o338 a3 aHuH g PoskmageMo JiBy yacTUHY PiBHAHHS Ha
MHOKHUKKM BHUHECEHHAM CIILJIBHOTO MHOHHUKA 3a JIYKKHU:
x(bx — 7) = 0. BpaxoByioum, 10 AOOYTOK MOPiBHIOE HYJIO TOAi i
TiIBKY TOMAi, KOJU XOua O OOAMH i3 MHOKHUKIB JOPiBHIOE HYJIIO,
maruMmemo: x = 0 abo bx — 7 =0, 3Bigku x = 0 a6o x = 1,4.

Bigmosigs: 0; 1,4.

fxe mepeTBOpPeHHA HA3MBAIOTh PO3KJIAJaHHIM MHOTOUJIEHA
Ha MHOxkHuKH? 9 Ha mnpuknaxi muoroumena ab + ac
MOSICHITh, AK BUKOHYETHCA PO3KJANAHHA Ha MHOMKHUKN
BUHECEHHSAM CIILJIBHOTO MHOYKHUKA 34 ITYXKKH.

A\
\<

Q€
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:‘] 297. (Ycuo) 3HalgiTh cuibHUIT MHOKHUK y BUpPAasi:
1) 3a + 3b; 2) bm — 5; 3) ab — at; 4) pm + pk.

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

299. BuHeciTh 3a IyKKHU CIIIbHUNE MHOMKHUK:

1) 4a + 4x; 2) Tp — b; 3) ax + ay; 4) xb — xc.
300. Bunecith 3a AY)KKU CIIJIBHUYA MHOYKHUK:

1) 2m — 2n; 2) ba + b5b; 3) ab + cb; 4) xy — xt.
iﬁ 301. (Vcro) U npaBMIIGHO BUKOHAHO PO3KJIATAHHA HA MHOKHUKN:

1) 7a + 7 = Ta; 2) b5m — 5 = 5(m — 5);

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

5) bmn + 5n = Sm(n + 3); 6) 7ab + 8cb = 15b(a + ¢)?

302. 3anuiite cymy y BUIVIALL JOOYTKY:
1) 3a + 12b; 2) —6a — 9x; 3) 17a + 17;
4) —ab — a; 5) 14a — 21x; 6) 8b — 8.
303. PoskaamiTe HA MHOXKHUKN:
1) 4m — 16a; 2) —12m + 18a; 3) 14m — 14;

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

1) 5ab + 5xb; 2) 2xy — 8y; 3) —5ab + 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. BuneciTs 3a IyKKU CIIJIBbHUNA MHOMXHUK:

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. Po3kinagiTh Ha MHOKHUKIU:

1) x3 - x% 2) a* + a?; 3) m® — m>

4) a® + a’; 5) 3b% — 9b3; 6) 7a® + 6a;

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

1) m* — m?; 2) a* + a5 3) 6a — 12a3%;

4) 18p® — 12p%;  5) 1463 + T 6) —25m? — 20m.
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308. Banumits cymy 6x2%y + 15x y Buraaai moOyTKy i sHaRIiTH
#ioro sHaueHHd, axmpo x = —0,5, y = 5.

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

1
ioro sHaueHHs, AKIO a = 2, b = 3

310. BuneciTh 3a AYKKU CHiJIbHUN MHOKHUK:

1) a* + a® - a% 2y m® — m?+m7;
3) b + b— % 4) -y - g2 — B,
311. IToxmatiTe y BUTIALL HOOYTKY:
Dp'+p*-pYy  2)a-d®+a¥
L - -0b% 4 -md-m?-mt

312. O6UuCIiTh 3pYYHUM CIIOCOOOM:
1) 132 - 27 + 132 - 73; 2) 119 - 37 — 19 - 37.
313. Po3B’a:KiTh piBHAHHA:
1) x2 - 2x = 0; 2) x2 + 4x = 0.
314. 3HaligiTh KOpEeHi piBHAHHS:
1) x? + 3x = 0; 2) x2 - Tx = 0.
l’g 315. Po3kiagiTh MHOIOUJIEH Ha MHOMKHUKN:
1) 4a® + 2a® — 8a; 2) 9v® — 8b% — 27b%;
3) 16m? — 24m% — 32m3;  4) —5b% - 2002 — 250°.
316. BuneciTh 3a OYy’KKHU CIiJbHUNA MHOMXKHUK:
1) 5¢® - 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. PoskaamiTh MHOTrOUJIeH Ha MHOMKHUKIL:
1) 12a — 6a%x? — 9a3; 2) 12b%y — 18b% — 30b%y;
3) 16bx? — 8b%x® + 24b3x; 4) 60m*n® — 45m?n* + 30m3nS.
319. OGUMCIIiTh 3PYYHUM CIIOCOOOM:
1) 843 - 743 — T43%; 2) 11032 — 1103 - 100 — 1103 - 3.
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320. 3HaligiTh 3HaUEHHA 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 3HAaUEHHS BUPAa3y:

1) 9,11a + a?, axmo a = —10,11;

3

2) bax?® + balx, AKo a :g;x:g.

322. Po3Kki1agiTh MHOI'OUJIEH Ha MHOKHUKN:

1) 2p(x — y) + q(x — y); 2) alx +y) — (x + y);
3) (@ —T)— ba— 1) 4) 5@ + 1) + (a + 1%
5) (x + 2)% — x(x + 2); 6) —bm(m — 2) + 4(m — 2)2.
323. IlopatiTe BUpas3 y BUIVIALL JOOYTKY:
D alx —y) + by — x); 2) p(b = 5) — n(> — b);
3) 7x(2b — 3) + 5y(3 — 2b); 4) (x — y)? - aly — x);
5) 5(x — 3)2 — (8 — x); 6) (a + 1)(2b — 3) — (a + 3)(3 — 2b).
324. Po3kaamiTs HA MHOXKHUKN:
1) 3x(b — 2) + y(b — 2); 2) (m? — 3) — x(m? — 3);
3)alb —9) + c - b 4) Na + 2) + (a + 2)%
5) (c — m)?2 — 5(m — c); 6) —(x + 2y) — 5(x + 2y)>.
325. 3HalmiTh 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;
3)ix2—x:O; 4)11x2+gx:0.
14 3 3

327. Po3B’s:kiTh piBHAHHS:
1) x(8x + 2) — 533x + 2) = 0; 2) 2x(x — 2) — 52 - x) = 0.

328. Po3B’sKiTh PiBHAHHA:
1) x(4x + 5) — 7(4x + 5) = 0; 2) T(x — 3) — 2x(8 — x) = 0.
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329. oBeniTs, 110 3HAUYEHHA BUPAa3Yy:
1) 173 + 172 xparHe yucay 18;
2) 914 — 816 kparne uncay 80.
330. MoBexniTh, 1110 3HAUEHHS BUPA3Y:
1) 399 — 398 ninurhca na 38; 2) 49° — 78 ninmuTneca Ha 48.

—

(. 331. BuHeciTb 3a Iy’KKHU CHIIbHAN MHOMKHUK:
1) (5m — 10)%; 2) (18a + 27b)%.

332. 3HaligiTh KOpeHi PiBHAHHS:
1) x(x — 8) = 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, IO YKCJIO:

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 ginuTbea Ha 34.

BripaBu AAS MOBTOPEHHH

iﬁ 335. CrpocTiTh Bupas i 3HAWAITH MOTO 3HAUEHHA:

1) —8x2 + Tx2 — 4x2 + 3x2, axmpo x = 0,1;
2)8m + 5n — Tm + 156n, arkmo m = 7, n = —1.

ig 336. 3anuIriTe 3amicTh 3ipouok Taki KoedilieHTH OmHOUJIE-
HiB, 11100 PiBHiCTH mepeTBOpPHUJIACA HA TOTOKHICTD:

1) 2m?2 — 4mn + n? + («m? — «mn — «n?) = 3m2 — 9mn — 5n%;
2) Tx2 — 10y? — xy — (#x? — %xy + #y?) = —x% + 3y% + xy.

—

W 337. [loBxnHa TPAMOKYTHUKA BTPUYi GinbIna 3a foro mupwu-
HY. K10 JOBKMHY NPAMOKYTHHUKA 3MEHIIUTH Ha 5 c¢M, TO ¥Oro
miaoma sMeHmuThea Ha 40 cm?. BHaAHAITE AOBKMHY i IIUPUHY
OPAMOKYTHHUKA.

LLikaBi 3aAa4i AAS Y4HIB HEA€AQHUX ﬁ

338. Bimomo, 1110 a < b < ¢. Uu MOXKYTh OJHOYACHO BUKOHYBATUCA
HepiBHOCTI |a| > |c| i [b] < |c|?
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‘I MHOMJEHHA MHOT'OYJIEHA
° HA MHOT'OYJIEH

TIomHOXMMO MHOTOUJIEH @ + b Ha MHOTOuUJeH X + y. ITogHaunmMo
MHOTO4JIEH X + y OykBoio m. Maemo:

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

Y Bupasi am + bm mipcraBuMO 3aMicTh m MHOToOuJeH X + y i
3HOBY CKOPHCTaEMOCA IPABUJIOM MHOMKEHHS OJHOUJEHa Ha MHOTO-
4JeH:

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

Muorounern ax + ay + bx + by € cymor0 Bcix ogHOUWJIEHIB, AKi
OZlep;KaHO MHOMKEHHSIM KOMKHOIO 4YJieHa MHOroudjJeHa a + b Ha
KOXKHUH UJleH MHOTouJeHa x + y.

ITpuxogumo 0 npasusa MHOMEHHS MHO204JIeHA HA MHOZOUJIEH.

IIlo6 nomuoMcumu MHO204NLeH HA MHOZOYUNEH, mpebda
KOJWCHUTU 47leH 00H020 MHOZOYNEHO NLOMHONUMY Ha KO-
Hui 4nen Opyezo0zo0 mrozounena i odepicani dobymru 0o-
damu.

Hpouec MHOXEHHSA MHOI'OYJIEHAa Ha MHOI'OYJIEH MOMHA IIoJaTH
CXeMaTHu4HO:

)

b

T
+

=

"

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

PesyabTaToM MHOKEHHS MHOTOUJIEHA HAa MHOTOUYJEH € MHOTO-
yieH. SAKINo mepminii i3 COiBMHOMKHUKIB JOOYTKY MICTUTBL m dJje-
HiB, a IPYyrUil — n YJeHiB, TO, IEPEMHOMKUBIIN 1X, OJEPIKUMO MHO-
TOYJIeH, ITI0 MiCTHUTHMMe mn UJeHiB, a micad 3BeleHHs TOmiOHMX
JOJAHKIB IIA KiJbKIiCTh MOXKe 3MEHIIIUTUCSI.

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

Posp sa3auua.

(2x — y)dx — 3xy + 2y) = 8x2 — 6x%y + 4dxy — 4xy + 3xy? — 2y =
=8x2 — 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)=2_x3—6_x—7_x+21—&3—&=
=—-21x + 21. T T

AKw,0 HeobxiOHo nepemuodcumu Oiblie HiKne 064 MHO20YJEHU,
mo cnoYamky nepemuHoNcyiomsv desaxi deéa 3 HUX, nOmMim ompuma-
HUll pe3yavmam MHOMcAMb HA mpemiil MHO2ZOYJeH i m. 0.

IIpuxnan 3. Bukonmatu mHOMXKeHHA: (x — 2)(x + 3)(x + 1).

Po3B a3aHHa. CnouaTKy IOMHOKKUMO MEPIITUN MHOTOYJIEH
Ha APyruii, a HOTiM OTPUMAaHUI Pe3yJIbTaT IIOMHOKHMO Ha TPeTii
mHOrowren: (x — 2)(x + 3)(x + 1) = (x2 + 8x — 2x — 6)(x + 1) =
=@ +x-6) - x+D)=a3+22+x2+x—6x—6=2x3+ 2x2 -
— b5x — 6.

)\ ChopmyamoiiTe IpPaBMJIO MHOMKEHHS MHOTOUJIEHA HAa MHO-
© roumen. D Sk mepemHOKWTH OiNbIle HiskK ABa MHOTO-
uieHu?

a 339. (Vcro) 3uaiigite 100y TOK:

1) (x + y)(m + p); 2) (c—2)(b + 1)

3) B — t)(a — b); 491 -p2-oa.
340. BukonaiiTe MHOXKXEHHS:

1) (a - b)(x + y); 2) (¢ + d)(m + nj;

3) (¢ — a)(m — y); 4) (a + 5)(b - 2).
341. IlepeMHOKTe TBOUYJIECHU:

1) (c — 8)(d + 1); 2) (m + n)(a + b);

3) (a + 2)(x — 3); 4) (m — p)a — d).

iE 342. CopocriTh Bupas:
D@+3)a+2); 2)u-2F+4); 3) 2 -pp+ D
4) (b — 5)2b + 1); 5) Ba — 49)(2a + 1); 6) (by — 3)1 — 2y).

343. CopocTiTh Bupas:

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

344. TlogaiiTe Bupas y BUIVIALI MHOIOUJIEHA CTAHAAPTHOIO BUTIALY:

1) @2 + 4x)(2y - 1); 2) (x* + a)(x — a®;

3) Ap — 2m)(3p + bm); 4) (2x2 — 1)(8x + 1);
5) (7x2 — 4x)(3x — 2); 6) (b — 2)(3b3 — 4b?);
7) (m? — 2m)(3m — Tm?); 8) n3 — 2n?)(n + 7).
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345. CupocrTiTs BUpas:

1) 8m? — p)(m*® + p); 2) (5a* + b)(b* - 4a?);

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

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 MHOTOUYJICH:

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

3) (x +y—2)a—m)y 4) (p + g+ 3)(-a - x).

348. Bukonaiire mii:
1) 2x + T)2x — 4) + 28; 2) b5m? + (3 — bm)(m + 2);
3) (@ + T)a — 2) — a(a + 5); 4) (2b + 1)(3b — 1) — (662 — 1).

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

350. IleperTBOopiTh BHpas HA MHOIOUJEH CTAHIAPTHOIO BUIVIALY
i sHAWOITL HOr0 3HAUEHHS:

1) (2a — 3)(8a + 5) — 6a2, axmpo a = 13,5;

2) (5x — DA - 2x) — Tx, aximo x = —2.

351. CopoctiTs Bupas i 00UnCIIiTh 100 3HAYEHHS:

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

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

353. CupocTiTs Bupas:

1) (bx — 1)dx + 7) — 4x(bx — 8);
2)(a+ 3)a— 2) —ala +9) + 6;
3) 2x(8x — 1) + (x — 9)(5x — 6);
4) 2x + 3)(bx — 4) — 2x(x — 3) — 13(x — 1).
354. Po3B’: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.

e
'g 356. IlepeTBOpiTh BUPa3 Ha MHOTOYJIEH CTAHIAPTHOTO BUTVIALY:

1) (a® + 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 MHOXKEHHS Ta CIPOCTITh OJep:KaHUI BUpPAas:

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

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

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

3) (—x2 + 3xa — a®)(x + 2a); 4) 8m — x)(bmx — m? + x?).
359. IlogaiiTe OOYTOK y BUIVIAAI 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) (@ + Ha — (a + 2)(a — 2); HYBG+NBG+1) - B+ 8)®-1).

361. CopocTiTh 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 — x2); 4) 0,26%(5b + 10)(b? — 2).
363. Po3kpuiiTe Iy»KKHU 1 CIIPOCTITH OfepKaHUM BUPAa3:
1) m2(m — 4)(m + 2); 2) —a2(2a — 3)(38a + 7);
3) —5b3(2b + b2)(b — 1); 4) 0,5x2(2x — 6)(x2 + x).

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

365. ToBeniTh, 1110 A8 KOMKHOTO 3HAUEHHSA 3MiHHOI a:
1) sHauenus Bupasy (a — 8)(a + 3) — (a — 7)(a + 2) mopisuioe —10;
2) sHayeHHA BuUpasy (a2 — 2)@2 + 5) — (@2 — 4)(a? + 4) — 3a?
IopiBHIOE 6.
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366. oseniTp, 1110 3HAUEHHS BMPa3y He 3aJI€KUTH BiJl 3HAUEHHS
3MiHHOI:

H(m—-"7m+ 1) — (m + 2)(m — 8);

2) a®(@® - 1) — (a® — 2)(@2 + 3) + 2a2.
367. lloBenith, 1110 IIpU OyAL-AKOMY 3HAUeHHI 3MiHHOI @ 3HAaUYEHHSA
Bupasy (a + 7)(a — 3) — 4(a — 8) € JOJaTHUM UYHCJIOM.
368. 3anuIriTh BUpas y BUIVIAAI MHOTOUYJIEHA:

D-y%5  2(p+2a% 3)@Ax -3y 4 (Ta + 202
369. IlepeTBOpiTh BUpPa3 HA MHOI'OYJICH:

1) (2a — 3b)%; 2) (4x + 5y)s.
370. CupocTtiTh Bupas i 06UmCIiTh H10T0 3SHAUEHHA:

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

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

1) (x— 9 +9) — (x — 3)(x + 27), axmo x =1%;

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

372. 3uaiiiTh KOpeHi PiBHAHHA:

1) 4x — (x + 2)(x — 3) = (5 — x)(x + 3);

2) 2x(x + 1) — (x + 2)(x — 3) = x2 + 7.
373. Po3B’aKiTh piBHAHHS:

Dx@x—-5-x2=2-(x—- D2 - x)

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

374. 3amicTh 3ipoOUYKM B3aIUINITHL TaKi ogHOUJIEHM, IOO PiBHICTHL
cTajia TOTOXKHICTIO:

D (x— D+ 3)=x2+ % — % Dy+2y-—%)=%+y—
375. loBeniTs, 1110 A OyAb-AKOTO0 HATYPAJbLHOTO 3HAYEHHS 71 3HAa-
YeHHsS BUPasy:

) (n+ 2)(n + 3) — n(n — 1) e kparHuUM uucay 6;

2)(n — 5)(1n + 8 + (n + 1N(@2n — 5) + 46 pu ginenHi Ha 3 mae

B ocraui 1.

376. 3HalgiTh TPU MOCIiOBHUX HATYPaJbHUX UMNCJIA, AKIIO KBa-
IpaT MEHIIOro 3 HUX Ha 44 MeHINui Big moOyTKY ABOX iHITIMX.
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377. [lano nBa mobyTku 27 + 18 i 12 - 42. Ha AKe oxme if Te came
yrcso Tpeba SMEHIIIUTH KOXKeH i3 YOTUPhoX MHOMKHUKIB, 11100 3HA-
YeHHS HOBUX JOOYTKIiB cTaju MiK coboio piBHMMMN?

378. Nano mBa mobyTkm 22 + 15 i 27 - 12. Ha ake oxHe i Te came
yucao Tpeba 30iMBIMUTH KOMKEH i3 YOTHPHhOX MHOMKHUKIB, ITI00
3HAUEeHHS HOBUX MOOYTKiB cTaju Misk co6oio piBHUMUT?

“) 379. BukoHaiiTe MHOKEHHA:

1) (@® — 2a + 1)(@® + 3a — 7); 2) (7 — 2b + 3b%)(2b% — 2b — 1).
380. BuxoHaliTe MHOKEHHH:

1) (x2 — x — 1)(x2 + 3x + 5); 2) (7T — a — 2a®)(@a® + 3a — 1).

381. 3HalaiTh YOTHUPU IOCTIMOBHUX IIJIMX YKCJIA, AKIIO JOOYTOK
IBOX OLIBIINX 3 HEUX Ha 78 OLAbIINit 3a JOOYTOK ABOX MEHIIIHX.

382. 3HaiigiTh YOTUPH ITOCJiIOBHUX HATYPAJbHUX UKCJIA, SKITO J00Y-
TOK ABOX MeHInX 3 HuX Ha 102 meHIuii Big fOOYTKY ABOX OLIBIIIHX.

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

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

385. IlepumeTp mpAMOKYTHUKA AopiBHIoe 60 cm. Ao itoro mo-
BYKMHY 30isbimuTy Ha 1 cM, a IMMPUHY 3MEHIINUTH Ha 3 CM, TO

iforo mJjoma 3MeHIINThCA Ha 45 cMm?. BHAHMITL JOBKUHY i IIKUpU-
HY JAHOT0 IPAMOKYTHUKA.

5(% BrpaBM AAS MOBTOPEHHS
& =

(&) 386. IlIBuaxicrs aBroMOGima — 70 KM/rof, a MOTOIMKJIA —
50 xm/rox. IIlaax Bim cesa Mo MicTa MOTOIMKJI JOJIa€ Ha 2 TOf
IIOBIIIE, HiX aBTOMOOiIL. SHANAITHL BifcTaHb Binx cesa mo Micra.

387. 3HaligiTh momaTHe UMCJIO, IKe MPU MHiJHeceHHi o KBajaparTa:
1) 36iapiyeTheA v 4 pasu; 2) 3MeHIIIyeThCA YV 5 pasis.

:; 388. V¥V mepmriit kaHicTpi Oysio Brpudui Oinblile O€H3UHY, Hi3K Yy
npyriii. Kosu 3 mepimoi KaHicTpu mepeauau 2 J y APyry, BUABUJIO-

cs, 110 Temep 00’eM OeH3MHY APYToi KaHiCTpU cKJamgae 7 Big 00’emy

nepinoi. CKiibKu 6eH3uHY OyJIO0 B KOXKHIN KaHicTpi cmouyaTky?
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389. IlomaiiTe BuUpas3 y BUIVIAAL PisHUIL JBOX MHOIOUYJIEHIiB, OJWH

1) 5x2-8b+a)— (b2 —b5x+ 1) — (2b — x2 + Tx);
2) 8mx? + Tmn? — p) — (x® + mx® + 2p) — 17x.

LLikaBi 3aAQ4i AAS Y4HIB HEA€AQHMX ﬁ

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

‘| PO3KJIATAHHS MHOTOYJIEHIB
°* HA MHOKHUKH CIIOCOBOM I'PYIIYBAHHSA

Y § 10 mu osHafioMuaucsa 3 POSKJIAJAHHAM MHOIOYJIEHA Ha
MHOYKHUKU CIIOCOOOM BUHECEHHH CIILJIBHOTO MHOYKHIUKA 34 JY'KKU.
IcuytoTs i iHIIL cmoCcOOM PO3KJIAJaHHSI MHOTOUYJIEHIB HA MHOMKHI-
KU, HAIPDUKJAJ, Cnocib zpynyeanus.

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

PosB ss3aHH4 Y jaHoMy BUOAIKY B yCiX WIeHIiB I[bOr0
MHOTrOUYJIEHA HEMA€E CIIiJIBHOTO MHOMKHUKA. TOMYy TYT HOIIiJILHO 3a-
CTOCYBaTH caMe CIocib rpymyBanHs. Pozib’emMo momaHKM Ha OBi
TPynu Tak, w00 000aHKU 8 KOMCHIll epyni MAAU CNILbHUTL MHOMCHUK:

ab —5a + 2b — 10 = (ab — 5a) + (2b — 10).
3 KOKHOI Pyl BUHECEMO CIiJIbHUI MHOMKHUK 34 TYIKKHU:
(ab - 5a) + (20 — 10) = a(b — 5) + 2(b — 5).

Temnep omep:xaHUil AJIs 000X TPy CIIJIbHUA MHOMXKHUK b — D

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

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

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

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

IIpuxoguMo 40 BUCHOBKY, IO AJSA PO3KJAJAaHHS MHOTOYJIEeHa
Ha MHOYKHUKY CIIOCOOOM I'DYIIyBaHHS BapTO BUKOHYBaTH il y Ta-
Kill mociaizoBHOCTI:
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Llini Bupasn

1) posbumu mHO204leH Ha z2pynu 000AHKiIE, KOMHHA
3 AKUX MIiCMUMb CRIABHUL MHOMNCHUK;

2) 3 KOHCHOY 2pYnu 6UHECTU CRINLHUL MHONCHUK 3¢ OYincKU;
3) cninvruli Ons 6cix zpyn MHOMCHUK, W0 YME0pPUECH,
8uHecmu 3a 0yicKu.

s mepeBipKM MPaBUJILHOCTI PO3KJIAMAHHA CJil TepeMHOMKU-
T ofep:KaHi MHOKHUKHU. JJoOOYyTOK ITMX MHOKHUKIB Mae HOPiBHIO-
BaTH JaHOMY MHOTOUJIEHY.

IIpuxaan 2. PoskjaacTu Ha MHOKHUKY MHOTOUJIEH
2a +2b—-m +am + bm — 2.

Pos3® a3auH4a I-i cnoci6. 3rpyryeMo 4JeHM MHOTOUYJIEHA
Yy TpHu T'PyIH IO IBa MOJAHKU TaK, 11100 JOAAHKU B KOKHIA rpymi
MaJu CHiJIbHUM MHOXKHUK. MaTtuMmemo:
2a +2b—m+am + bm - 2=(2a +am) + (2b + bm) + (—-m — 2) =
=a22+m+b2+m-12+m)=2 +m)a+>b-1).

2-il cnoci6. 3rpyInyemMo Telep YJIeHr MHOTOUJIeHa Y ABi rpymnu mo
TPU JONAHKHU TaK, 00 HOJAHKHK y KOKHIM rpymi Majau CoiJbHUHI
MHOKHUK. MaTrumeMo:
2a +2b-m+am +bm —2=2a + 2b - 2)+ (am +bm — m) =
=2a@a+b-1D+ma@a+b-—1)=((a+b-1)2+ m).

Ilpuxnan 3. PosKaacTu Ha MHOKHMKHU TpUdIeH x2 — 6x + 8.

P o 3B a3 aHH a. BpaxoByiounu, o —6x = —2x + (—4x), mo-
JKeMo TiepenncaTi MHOTOUJIEH AK CYMY YOTUPbOX AOJAHKiB, 3Tpy-
myBaTH 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 Mu momasi HOZAHOK —6X y BUIVISAAI CyMU JBOX SIKMXOCH
iHIIMX HOJAaHKiB, TO He 3MOIJIK 0 3aCTOCYBATH IPYyIyBaHHS i Po3-
KJIACTM HAa MHOKHUKHU. [IpommoHyeMO mepecBifumTHCs B IIHOMY ca-
mocrTitino. «CeKkpeT» IOJSTae B TOMY, III0 caMe AomaHKu —2x i —4x
CHPUSAJIY MOABI CHIILHOTO MHOKHUKA MiCJaA PO3OUTTA MHOTOUJIEHA
Ha I'pyIu.

v

O\ SKy mocaiZoBHICTE Aill 3aCTOCOBYIOTE AJIsI PO3KJIASAHHS Ha
©/ MHOMKHUKHU CIIOCOGOM TPYIMyBaHHS?

4

) 391. Y muorousewi ca — 2¢ + 5a — 10 HagBiThH rPymy 3i Crijab-
HUM MHOXHUKOM @ i Tpyny 3i CHiJIbHUM MHOYKHUKOM 2.

(e



PO3AIIT 1

392. 3akiHuiTh, pos3KIaJaHHA MHOIOUYJEHA Ha MHOXKHUKI:
xy+yt—2x—-2t=(xy—-2x)+(yt—-2t)=x(y—-2) + t(y — 2)=...

393. 3aKiHUITh pO3KJIaJaHHSI MHOTOUJIEHA HA MHOMKHUKI:
ab—cd—-—ad+cb=(ab—-—ad)+(cb—cd)=a(b—-d)+cb—-d)=...

iﬁ 394. IlopatiTe Bupas3 y BULNIALL JOOYTKY MHOI'OUYJICHIB:

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

) m(t—5)+t—5; 4) b(m —c) +c— m.
395. PoskamiTe 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. PoskaaniTh MHOIOUYJIEH HA MHOMKHUKI:

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

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

5 1-by—y+ b 6) ma + 2a — 2m — 4.
397. IlomatiTe y BUIIALL JOOYTKY MHOT'OYJIEHIB:

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

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

398. 3anumrite Bupas ab — ac + 2b — 2¢ y Buraami godbyTky Ta
3HAMOITH Horo 3HAUeHHs, AKIo a = —1; b = 5,7; ¢ = 6,7.

399. 3anumiite Bupas Sx — by + xt — yt y BuraAngi go0yTKy Ta
3HAUAITH MOTO 3HAYEHHd, AKIIO X = 7,2; y = 6,2; ¢t = —4,5.

.‘E 400. IlomatiTe y BUTIALL JOOYTKY MHOTOYJIEHiB:

Dad+a%2+a+1; 2) b5 — b3 - b2+ 1;
3)ct+3c3—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 MHOMKHUKU:
1) x2 + bx — b2y — bxy;
2) a?b + ¢2 — abc — ac;
3) 7a®m + 14a% — 6bm — 3am?b;
4) 21x + 8tm?3 — 24m? — Txtm.

402. IlomaiiTe MHOTOUJIEH YV BUIVIALL HJOOYTKY:
1) b2 + xb — x%y — xby; 2) m?2 + Tm — bm — Tb;
3) 4a — ax + 4x — x%; 4) ma — mb — m? + ab.

78



Llini Bupasn

403. O6uncaiTs, 3HAYeHHA BUPaldy HaW3PYUHIIINM cIocoboMm:
1) 157 - 37 + 29 - 157 + 143 - 42 + 24 - 143;

2)93-51—16-4,5+101-51—16.
3 2 3 2

404. 3HaligiTe 3HAUEHHSA BUPAa3y, MONEPEeIHBO PO3KJABIIN BUPA3
HA MHOKHUKH:

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

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

405. 3HaligiTe 3HAUEHHS BUpPAasy, IIONEPeIHLO PO3KJIABIIYN BHPA3
HA MHOMXHUKU:

1

1) 27x3 + x2 + 27x + 1, axmo x = —2—7;

2) 5p + px? — p?x — bx, axmo p = 2,5; x = 2,4.
406. 3anuiniTe BUpa3 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.
4—: 408. PosB’a:KiTh piBHAHHA:

1) x2 — 5x + 40 = 8x; 2) 5y3 + 2y2 + 5y + 2 = 0.
409. Po3p’sa:KiTh PiBHAHHSA:

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

1) at® —ap + t3 — tp — bt? + bp;

2) ax? + ay® — mx® - my®> + m - a;

ymb—-—m+ 7- 70— Tm?+ m?;

4) 6ax + 3ay — az — 6bx — 3by + bz.
411. Po3ygyiagiTh HA MHOKHUKU:

1) a?b + a + ab? + b + 9ab + 9;

2) 8ax + 4bx — 4x + 10am + 5bm — bm.
412, Pos3kJafiTh HAa MHOMKHUKHN TPUUJICH:

1) x2 + 5x + 4; 2) x2 — bx + 4;

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

ﬁ% BrpaBu AAS MOBTOPEHHS

& =

iﬂ 414. CrpocriTh Bupas Ta 3HAWIITH HOr0 3HAUEHH:
1) 0,8(a — 5) — 0,6(2 — a), axmio a = —5;

2) %(7x - 14y) — %(ISx — 2Ty), axmp x = 2015, y = —%.
415. 3HalgiTh KOPiHb PiBHAHHSI:

1) 6x(x — 1) — 2x(3x — 5) = —8§;
2) 52 — x2) — 4x(x — 1) = 3x(1 — 3x).

LLikaBi 30A04i AAS Y4HIB HEAEAQHUX

416. 3HaiiniTe yci HaTypaJbHiI 3HAUEHHSA N, IPU AKUX BUKOHYEThH-

cs HepiBHIiCTH
7 n 11

—<—=<—.
12 63 18

Homawnsa camocmiiina po6oma Ne 2

Koxxne saBmanHA mae mo yorupu BapiaHnTu Bipmosizeit (A-T),
cepes IKWX JUIIe OnnH € npaBuiabHUM. O0epiTh BapiaHT IpaBUIIb-

HOI Bigmosimi.

J 1. fdxuit 3 BUpasiB He € MHOTOUYIEHOM?

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); I') 4(c - 2).
iﬁ 4. ddxomy 3 MHOrouJIeHiB gopiBHioe 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) + (4m2 — 5) — (Tm? + 3) y Burnani
MHOTOYJIeHA CTAHJAPTHOTO BUTJIAMLY.

A)14m?-m-2; B)-m—-2; B)y-m-8; T)8-m.

6. Poskaaznites Bupas am — an — 2m + 2n Ha MHOMXHUKMU.
A) (m - n)(a - 2); B) (m — n)(a + 2);
B) (m + n)(a — 2); ) (m - a)n - 2).

]
lB 7. Ilpu AKoMy 3HaUeHHi X 3HAUEHHs DPi3HUIL ofHOUJIEHa 8x
i mMHOrounena 3x — 4x2 + 2 HOpiBHIOE 3HAUEHHIO MHOTOYJIEHA

3x + 4x% — 47
A) 2; Bb) 1; B) —1; ) o.

8. O6uncitTs 297 - 397 — 3972 HaiispyuHIiIIIM CIIOCOGOM.
A) 39 700; B) —39 700; B) —29 700; I') 29 700.
9. 3maiimiTe 3HaueHHA BUpPasy (x — 5)(x + 2) — (x — T)(x + 4),
akmo x = 10,2.
A) 18,2; B) 18; B) 28,2; ) 7,8.

4—; 10. Pos®’s:xiTh piBHAHHA x2 + Tx = 2(x + 7).
A) -T7; 2; B) -T7; B) 2; r-2;7.

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

12. 3uaiigiTe HalOiabIIe i3 YOTUPHOX MOCHiIJOBHUX IIAPHUX UKCEJI,
AKINO AOOYTOK MEepINoro i Tperboro umces Ha 44 MeHINIWI Bif mO-
OyTKY OBOX iHIIIUX.

A) 10; B) 6; B) 18; T) 14.
3ABIAHHS NJIS IIEPEBIPKU 3HAHB JIO § 7 — § 12

«j 1. BuxkoHaliTe MHOKEHHS:

1) m(a — b + 3); 2) p(x +y — 4).
2. BuHeciTb 3a IyKKU CIiJIbHUI MHOKHUK:
1) 7a — 7b; 2) xm + ym.

3. BukonaliTe MHOMKeHHS:

1) (@ + 2)(x — 3); 2) (b - 5)(c — m).

iﬁ 4. TlepeTBOPiTH BUpPa3 Ha MHOTOUJIEH CTAHAAPTHOIO BUTJIALY:
1) 2x2 — x) + (8x — 5) — (x2 — 5);
2) —2xy(x? — 3xy + y?).
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5. PoskJiamiTh MHOTOUJIEH HA MHOKHUKU:
1) 9a2 — 12ab; 2) 7x — Ty + ax — ay.
6. Copocrtite Bupas (x + 5)(x — 2) — x(x + 3).
Tg 7. Po3B’skiTh piBHAHHA (2x + 3)(Bx — 7) = x(6x — 3) — 17.
8. PoskiamiTe MHOTOUJIEH HA MHOMKHUKHU:
1) 9m3 — 3m* — 2Tm?,; 2) m? + 2n — 2m — mn.

(4 9. 3HaligiTL YOTUPU HOCJiJOBHUX IiJINX UMCJIA, JOOYTOK ABOX
MeHIINX 3 AKuX Ha 90 mMeHIIni 3a J0OYTOK ABOX OiJIBIIMNX.

Ilo0amkosi enpasu

.. 10. [TosexiTe, 1m0 cyma Im’ATU HOCHIJOBHUX HATyPaJbHUX YH-
ceJ JiauThCA Ha 5.

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

12, ITepeTBOpiTHF BUpPa3 Ha MHOTOUYJIEH CTAHAAPTHOTO BUTJIALY:
1) (x2 — 2x + 5)(x2 + 3x — 1); 2) (@ + 3)@ — 5)a — 1).

E ‘I 3 KBAJIPAT CYMH I KBAJPAT PI3HHUIII
[ )

IlimzHecemo 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:xkaHy TOTOXKHICTH Ha3WBAOTH (OpPMmMYnow keadpama
cymu. I1a ToTOXKHICTE Iae 3MOry HiJHOCHUTH O KBajpaTa CyMy
IBOX MOBiIPHMX BWPA3iB HE 3a MTPABUJIOM MHOMKEHHS MHOTOYJIE-
HiB, a CKOpOueHOo: OApa3y 3amucyBaTu KBajpar (@ + b)? y Burmani
a? + 2ab + b2 Tomy dopMynIy KBaApaTa CyMH HAs3UBAIOTh IIe
DOpMYN0I0 CKOPOUEHO020 MHONMCEHHA. YuTaloTh I Tak.

Keadpam cymu 0eéox eupasié dopienioe ksadpamy nep-
uL020 BUPA3Y, NAIOC NOdsocHUU 00OYMOK NepuLozo Ha
dpyzuii, nnroc keadpam dpyzozo supasy.

Ilpurnan 1. Ilogaiite Bupas (3x + 5y)? y BUrIsaAi MHOTOUIEHA.
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Posps sszanua.
Bx + 5y)? = (B3x)?2 + 2-8x- by + (by)? = 9x2 + 30xy + 25y°.
SAxnro mpomiskHi Ail MOKHA BMKOHATH YCHO, TO MOYKJIHUBO OJI-
pasy sammcyBaTHU BiANOBiAb:

(8x + 5y)? = 9x2 + 30xy + 25y2.
ITigHecemo Temep o0 KBaapaTa ABOYJEH a — b:
@-b2=(@-ba—b)=a®—ab—ba + b%=a?— 2ab + b2
Oroxe,

(a — b)? = a® — 2ab + b2

Opnepsxanu ¢popmyny Keadpama pisHuyi, IKa TaKoxX € Gopmy-
JIOI0 CKOPOUYEHOT'0 MHOMKeHHsA. YuTarTh ii Tak.

Keadpam pisnuyi 0deéox eupasie dopisnioe keadpamy
nepuLozo eupasy, Minyc nodeoenul 006Yymox nepuLozo Ha
dpyzuii, naioc keadpam 0pyz2020 eupasy.

3ayBaKkuMo, 1110 (GopMyJaIy KBaJpaTa PisHUIL MOKHA OJep:KaTH,
AKIITO HepenucaTu PisHuIlio a — b y suriasani cymu a + (—b):

@-b2=(@+ (b))’ =a%+ 2a-(-b) + (-b)?=a% - 2ab + b°.

IIpurknan 2. Iligaectn aBouseH 4a — 7b mo KBajapara.

Po3 B a3auxH 3. 3a dpopmyaoro KBagpaTa pPisHHUIIL MaeMoO:
(4a — Tb)? = (4a)® — 2-4a-7b + (7b)2 = 16a2 — 56ab + 49b2.

Hawm yaxxe Bigomo, mo x? = (—x)2, ToMmy Ipu IigHeceHHi 70 KBa-
IpaTta BUpasiB BUrIALy —a — b i —a + b gomiapHO momepesHBbO 3a-
MiHMTH IX HA IPOTHJEKHI iM Bupasu:

(—a — b)?2 = (a + b)® = a? + 2ab + b?
(—a + b)% = (a — b)® = a® — 2ab + b2

ITpurknan 3. IlepeTBOPUTH HA MHOTOUJIEH:

1) (-x — 6m)% 2) (—2p* + 99)%.

PospB a3aHumasa.

1) (~x — 6m)? = (x + 6m)? = x% + 12xm + 36m?;

2) (-2p* + 99)* = (2p® — 9q)* = 4p* — 36p?q + 81¢°.

ITpuxaan 4. CopoctuTu Bupas (—5m3 — 2n2)2 + (2m?2 — 5n2)2.

Pos B as3anuHa (-hmd — 2n22 + 2m3 — 5n?)? = bGm? + 2n?)? +
+ 4m® — 20m3n2 + 25n* = 25m® + 20m®n® + 4n* + 4m® — 20m®n® +
+25n* = 29m® + 29n4. _
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[Jeski npaBuna CKOPOYEHOrO MHOXEHHS

A we Daniye... 6ynu BigoMi cTapofaBHIM KUTaNCLKUM i rpeLib-

KMM mMaTemaTtukam Ginblie HixX 4 Tucadi pokis

Tomy. Togi BOHM chopmynioBanu Li npasuna He

3a gornomoroto OykB, a crioBamu, i LOBOAWUIMN rEOMETPUYHO, TOBTO TinbKu
AN 0oOaTHUX Yucen.

Hanpwvknag, ToTOXHICTb (a + b)? = a® + 2ab + b? y Opyrii kHn3i «Ha-
yan» Eskniga (1l cT. go H. e.) popmyniosana- b
cA Tak: «FAKLLO npsma NiHis (MaeTbcsa Ha yBasi | 4 i<
BiOpi30K) siK-HeOyab po3ciyeHa, TO KBagpat
Ha BCil NpsIMiN JOPIBHIOE KBagpaTam Ha Big- S ab
piskax pasoMm i3 OBiYi y3TUM MNPSAMOKYTHW-
KOM, WO MICTUTbCA MiX Bigpiskamu». TyT
«KBagpat Ha BCiv npAMiny» cnig po3yMmitn sk
(a + b)2, «kBagpaTu Ha Bigpiskax» aK a? i b2, ab b
«MPSAMOKYTHUK, O MICTUTbCA MiX Bigpiska-
MU» SK ab.

[eomMeTpnyHMIA 3MICT L€l TOTOXHOCTI 30-
OpaxxeHO Ha MartoHKy 4. Man. 4

)\ Sanumiits i npounTaiite PopmMysIy KBagpaTa CyMH. D Banwu-
~/ miTh i npounTaiitTe (hopMyaIy KBagpaTa PisHHUIL. D dx mix-
HeCTHU 0 KBajapara Bupasu —a — b i —a + b?

a 417. (Ycno) fki 3 BUpasiB € KBaJpaTaMu CYMU IBOX BUPasiB,
a AKi — KBaapaTaMu 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. (Vcrno) ki 3 piBHOCTE! € IPaBUJILHUMMU:
1) (@ — 2)? = a? - 22
2)(b+32=0b2+2-b-3+ 3%
3)y(m+ 52 =m2+m-5+ 5%
4h(T-pP=7-2-7T-p+p??
419. §dki 3 piBHOCTEN € MPAaBUJIBHUMU:
H(m-382=m?-2-m-3 + 3%
2)(p+ 7P =p*+ 7%
3)(2-a2=22-2-a+a?
4)(b+3°2=b2+2-b-3 + 32?7
420. TTomaiiTe y BUTJIAAI MHOTOUJIEHA:
D@+ 2ym-x% 3O+  4(@@-y?-
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421. IligueciTs mo KBagpaTa:

(m-n@ 2+ 3) (p — 0% 4) (a + d)y.

iﬁ 422, (Vcno) IlogaiiTe BUpa3 y BUIVISAI MHOTOYJIEHA:
1) (@ + 4% 2) (x - 3)% 3) (b + 2)% 4) (m — 5)%.

423. IligueciTh KO0 KBaaparTa:
1) (x — 9)% 2) (a + 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)2.
425. IlepeTBOPiTHF HA MHOT'OYJIEH:
1) (a - 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. CapocTiTh:

1) 20a + (@ — 10)%; 2) Bm + 5)2 — 9Im?;

3) (x + 4)% — 8(x + 2); 4) (2a — Tb)%2 — (4a2 + 49b2).
428. IlepeTBOpiTL BUpa3 Ha MHOTOUJIEH CTAHIAPTHOTO BUTJIAAY:

1) (@ — 2)2 + a(a + 4); 2) b+ 1B + 2) + (b — 3)2.

429. CupocriTs Bupas:
1) (m — 5)2 — m(m — 10); 2) (x + 4)2 + (x + 1)(x — 9).

430. Po3B’a:KiTh piBHAHHA:
1) (x + 32— x2=12; 2) (y — 2% = y? - 2.

431. Po3B’sKiTh PiBHAHHS:
1) (x — 4)2 — x2 = 24; 2) (y + 5)? = 5y + y2.
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432. 3am0BHITL y 30MINTI TAOJIUIIIO 3a 3PA3KOM:

Bupas I Bupas 11 KBagpar pisuuni Bupasis I i II
2x b 4x% — 4xb + b2
b 4x2 — 28xb + 49b?
3x 9x? — 2xb + %b2
0,5x 4b

433. 3amoBHITH y 30IIKUTI TAGJUIIO 32 3PA3KOM:

Bupas I Bupas II KBagpar cymu Bupasis I i II
3m a I9m?2 + 6ma + a?
5m 25m2 + 20ma + 4a?
4a im2 + 2ma + 1642
16
0,6m 5a

%mz + 6ma + 81a?

i‘g 434. 3a popMyJIoI0 KBajapaTa cyMu ab0 KBagpaTa PisHUIlL 00-
YUCTITh:

1) (100 + 2)% 2) 412 3) 99%; 4) 3,82.

435. O6uucIIiTh, BUKOPUCTOBYIOUM (OPMYyJIM KBagpaTra cymMu abo
KBajJpara pisHHIIi:

1) (40 — 1)% 2) 892 3) 5012; 4) 4,022,

436. Cepen Bupasis (x — y)?, (x + y)?, (-y + x)?, (—x — y)? sHAKDITH
Ti, III0 € TOTOXKHO PiIBHUMU BUPAa3y:

1) (y + x)% 2) (y - %7
437. IlopatiTe y BUIVIAAI MHOTOUYJICHA:

DEp+5% 2 (a—-7% 3) ((p - 2m)%;  4) (-3b+ o).
438. IlepeTBOPiTH Ha MHOT'OUJIEH:

1) (-a + 3)% 2) (b — 5)% 3) (—4m + p)%;  4) (—a — 3b)>.

439. IlepeTBOPiTH HA MHOTOYJIEH:

1) (<95 + 4m)?; 2) (-7a — 10b)%; 3) (-0,5m — 0,4p);
2
4) (—1%x + 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. Buxkonaiite miro:
1) (a® - 9)% 2) (7 - y3)% 3) (2a + Y%

2
4) (-5a + b3)%; 5) (4a2 — 5m3)?; 6) G p*+ 9q3j .

442, TligueciTes mo KBagpara:
2

2

1) (@2 + 2a)?%; 2) (i m® — 12mj ; 3) (1%p7 + 3p2] ;
1 2

4) (Tab - 2b3)2;  5) [1Op6 5 p4a3) ; 6)(0,2m2n + 15m3n%)2.

443. TlomatiTe BUpa3 y BUIVIAAI MHOTOYJIEHA:

1) (07 - 5)% 2) (@® + 2b%)%
6 1 o) s 41 5)
3)|8x” ——x° | ; 49)|6m°+1=m°| ;
4 6
2 3)2 1,5 3 1,3 5Y
5) (7Ta® + 8ap°)4; 6) Ebm —gbm .
444. Copocrith BuUpas:
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. BukoHnatite nii:
1) (7Ta + 9b)? — (Ta — 9b)?; 2) (10a — 3b)2 + (6a + 5b)%;
3) 18x2 — 12xy — 2(8x — y)%; 4) a(9a — 1)? — 8la(a — 2)%.

446. fxi ogHOUNeHU Tpeba 3amucaTu 3aMiCTh 3ipOUKU, 11100 YTBO-
puiacs TOTOKHICTb:

1) (% + 2a)® = b2 + 4ab + 4a?; 2) (2b — %)% = 4b% + 9 — 12b;

3) (3a* + %) = % + 30a* + 25; 4) (5x% — %)? = 25x* — % + 9m3?
447. 3aMiHITHL 3ipOUKY OZHOYJIEHOM TaK, IIOO OJep:KaTH TOTOMK-
HiCTb:

1) (% — 7)2 = x2 — 14x + 49; 2) @p® + %)% = % + 9 + 24p5.
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448. TlogaiiTe Bupas y BHUIUIAAL MHOroO4YJieHa CTAaHIAPTHOI'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. HoBeniTh TOTOXKHICTE:

1) —4ab = (@ — b)? — (a + b)%; 2) (x — y)?® + 2xy = x2 + 2.
451. Po3B’sKiTh piBHAHHS:

1) Bx — 4)? — (8x + 2)% = —24;

2) 2x — 3)2 + (1 — x)(9 + 4x) = 18.
452. Po3B’s3KiTh PiBHAHHA:

1) x(x — 2) — (x + 52 =—1;

2) @y -7+ (G -4yy -7 =3@Fy - 6).
Ca 453. BUKOpPHCTOBYIOUM MAaJIIOHOK 5, MOSCHITHP reOMeTPpUYHUI
smict dopmyau (@ — b)2 =a? — 2ab+ b2 gnaa > 0,b> 0, a > b.

454. CopocriTh Bupas:
((((a + b)?2 — 2ab)® — 2a2b?)? — 2a*b*)? — 2a8p8.

455. JloBemiTh (OpMysy CKOPOUEHOTO MHOMKEHHS JJIs:
1) xy6a cymu: (a + b)® = a® + 3a?b + 3ab? + b3;
2) ky6a pisuumi: (@ — b)® = a® — 3a?b + 3ab? — b3.
Pospr sszanna.
D@+b3=(@+b’a+bd-=

]
= (a® + 2ab + b?(a + b) = °
= a3 + a?b + 2a%b + 2ab? + b%a + b3 = )

= a3+ 3a%b + 3ab® + bi. <
456. ITigaeciTh m0 Kyba 3a dopmyaamu
CKOPOYEHOTO MHOMKEHH:
1) (@ + 2)% 2) 2b — 1)3.
b
457. TligaeciTs 10 Ky6a: a =
1) (x - 2)3% 2) @m + 1)3. Mai. 5
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Pg@@ BNpaBM AAS MOBTOPEHHS

& =

BES .. 9 2 2
() 458. Buaiinits sHaueHHA BUPA3y: | 5,4 : 35 11 ) 2,25 -4 =2

(. 459. 3HaliAiTh TPU MOCTiNOBHUX NaPHUX HATypPaJIbHUX YHUCIA,
AKINO HOOYTOK ABOX MeHINHX 3 HuX Ha 104 MeHIIWi# Bim HOOYyTKY
IBOX OlJIBIINX.

460. [ToBeniTs, 110 3HAUEHHA BUPA3Y:

1) 810 — 89 + 88 ¢ kparaUM wmcxy 152;
2) 15 — 10* — 5* gimuTsca ma 80.

LLikaBi 3aAa4i AAS YYHIB HEA€AQYMX ﬁ

461. HoBenitTb, 1110 Opu OyAb-IKOMY HATypaJbHOMY 3HauUeHHi 7
sHaueHHA BUpasy (n? + n)(n + 2) ginursca Ha 6.

E\’ ‘| PO3KJIATAHHS MHOTOYJIEHIB
* HA MHOKHHUKH 3A TOIIOMOT'OI0 ®OPMY.JI
KBAJIPATA CYMU I KBAIPATA PISHUIII

dopmysiz KBajpaTa CyMu i KBajpara pisHHUII MOKHA BUKOPHUC-
TOBYBaTU TaKOK IJII PO3KJIAJaHHA HA MHOKHUKU BUpPas3iB BUIUIA-
oy a? + 2ab + b? i a? — 2ab + b2, ]Ina mporo mepemuiieMo Iii
dopmysn, IOMiHABIIN MicIAMU iX JIBY i IpaBy YacTUHMU.

a? + 2ab + b2 = (a + b)?%;
a? — 2ab + b% = (a — b)2.

Taxuii BUraazn ¢hopMyJ 3pyYHO BUKOPUCTOBYBATH /ISl IIEPETBO-
peHHS TpUUYJIeHa y KBaJgpaT JBOUJIEHA.

Tpuusner Buraany a? + 2ab + b? a6o a? — 2ab + b2 HA3UBAIOTH
nosHum keadpamom. Came HOro Mo:KHa TOAATH y BUTJISAAI KBa-
IpaTa IBOYJIEHA.

Hanpuxaaz, x2 + 4x + 4 =(x + 22 ia® - 6a + 9 = (@ — 3)?,
ToMy TpuuseHU x2 + 4x + 4 i a? — 6a + 9 € TIOBHUMU KBagpaTaMu.
IlepeTBOpeHHS TPWUYJIEHA, IO € MOBHUM KBaApaToOM, y KBajgpaT
OBOUJIEHA HA3UBAIOTh 320PMAHHAM Y NOSHUIL Keadpam.
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Ockineku (@ + b)2 = (@ + b)a + b)i (@ — b)® = (a — b)(a — b), TO
3TOPTAaHHA y HOBHUI KBaZpaT € PO3KJIAJaHHAM TpUUJIeHA HA
MHOXKHUKH.

Ilpuxaan 1. Posknactu tpuuner 4x2 + 12x + 9 Ha MHOXKHUKH.
Po3B a3anna Ockineku 4x2 = (2x)%; 12x = 2-2x-3 i

9 = 32, o Tpuuner 4x2 + 12x + 9 e kBagparoM cymu 2x + 3,
OT:Ke, Tor0 MOKHA PO3KJIACTH HA MHOKHUKU:

4x2 + 12x + 9=2x)2 + 2 - 2x - 3 + 32 = (2x + 3)2.

Ilpuxnan 2. 3HaiiTu 3HadeHHA BuUpasy x> + 25y* — 10xy?,
akmo x = 44, y = —3.

Po3pB s3amuu 4 Croouarky sropHEMO TPUUJIEH Y TIOBHUM
KBaIpar:

x4+ 25y* — 10xy? = x2 — 10xy? + 25y = x2 — 2 - x - 5y + (by?)? =
= (x — 5y?)?>.

Tenep BuUKOHATH o6GuMCIeHHS 6yle 30BCiM HecKJIamHO. SIKIIO
x=44,y=-3,10 (x - 5y?)? = (44 - 5 - (-3)2)% = (44 — 45)> = (-1)* = 1.

Ilpurnan 3. IleperBopuTtu Tpudnex —16a2 + 8ab — b? na Bupas,
OPOTUJIEIKHUIN KBaJApaTy ABOUJIEHA.

Po3B a3 amuH a3 Bumecemo 3a ny:kKu —1, a omep:kauuii B
Iy»KKaX BUpPa3 3TOPHEMO B IIOBHUH KBaJpar:

—16a2 + 8ab — b2 = —(16a% — 8ab + b?) = —(4a)> — 2 - 4a - b + b?) =
= —(4a — b)2.

)\ Hapemite npuirgam TpuujieHa, IO € KBagpaToM CyMU;
& o .
~/ KBaJgpaToM pPisHHUIi.

a 462. (Vcro) PoskaamiTs Ha MHOMKHUKU:

)m2+2mn+n?% 2)p?>—-2pg+4q¢% 38)a®+2-a-3+ 3%
463. IlomaiiTe TpuuJieH y BUIVIALL KBaJpaTa ABOUYJICHA:

Dec2—2cd+d? 2)x2+2xy+y% 3)m?>—-2-m-5+ 5%
464. PoskaamiTs TpuuJieH HA MHOKHUKU:

De2+2p+p%  2)a2-2ax+x% 3)B2+2-b-T7+ 7
iﬁ 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) 9c% + 24cd + 1642.
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466. IlomatiTe BUpa3 y BUIVIAAL KBaJapaTa ABOYJICHA:

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 BHUPAasy, IIOINEPeSHLO 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. 3HaligiThL 3HAUEHHS BUPAa3y:
1) a? + 10a + 25, axkmpo a = —15; 95;
2) 0,01x2 + 0,8x + 16, axmio x = 10; —40;
3) 4m? + 28mn + 49n?, axmo m = -3, n = N2

469. O0unCIiTL 3PYyYHUM CIIOCOOOM:
1) 362 + 2 - 36 - 14 + 14%; 2) 1172 — 2 - 117 - 17 + 172,

470. O6UHUCIIiTL 3PYyYHUM CIIOCOOOM:
1) 87+ 2 .87 .13 + 13% 2) 1372 — 2 - 137 - 47 + 472,

iﬁ 471. TlepeTBOpiTH TPpUUJIEH Y KBaApaT ABOUJIEHA:

1) imz + 4n2 + 2mn; 2) —10mn + 0,25m2 + 100n2;

3) 9p? + pqg + %qz; 4) mb + 4n? — 4m3n;

5) 25m12 + pb — 10m%p3; 6) %cﬁ — 3dc® + 16d3c4.
472. Po3kIamiTh Ha MHOXKHUKU:

1) %a“ + 9b2 + 2a2b; 2) —6,4a%y* + 0,16a* + 64y5;

3) 16m?20 + nl2 — 8m1%nS; 4) 6a*b? + ab + 9a%bt.

473. TlomaiiTe TpUUJIeH y BUTJIAAL KBaJpaTa ABOUJIeHa abo BUpaay,
MPOTHUJIEKHOTO 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 TpuUJIeH y BUIVIAA1L KBajgpaTa JBoUJIeHAa ab0 BUpaay,
10 € MPOTUJIEKHUM [0 KBaJgpaTa JBOUJIEHA:
1) -9 — 30x — 25x2; 2) —36b + 81b2 + 4;
3) 42xy — 49x? — 9y?; 4) —0,36a* — 2565 + 6a2b3.
475. Po3B’s:KiTh piBHAHHS:
1) x2 — 10x + 25 = 0; 2) 64y% + 16y + 1 = 0;
3) 9x2 + 1 = —6x; 4) 16y2 = 56y — 49.

476. Po3B’s1:kiTh pPiBHAHHS:
1) x2 + 16x + 64 = 0; 2) 36x%2 — 12x + 1 = 0;
3) 4x% + 9 = —12x; 4) x%2 = 0,4x — 0,04.

477. 3anuIiriTh 3aMicTh 3ipOUYKM TaKHWil OJHOYJIEH, I100 omepska-
HUHM TpUUJIEeH MOKHA OyJIO IepPeTBOPUTH HA KBaApaT ABOUJIeHA:

1) « — 2mn + n?; 2) 25a2 + 20a +
3) 64m?2 + % + 49b2; 4) % — 12bm3 + 9b?;
5) p? — 0,8p" + %; 6) * + a?b® + ia“.

478. 3anuIriTh 3aMicTh 3ipOUKM TaKUI OJHOUJIEH, IO0 omepska-
HUIl TpUYJeH MOKHa OyJIo ImogaTHu y BUIVIALI KBaJpaTa ABOUYJIEHA:

1) « — 28x + 49; 2) 64a2 — 16a + #;
3) 25a% + % + %bﬁ; 4) 0,01a® + 10066 + -

479. PosknamiTs BUpa3 Ha MHOKHUKU:

Dx-—22+2x-2)+1; 2) (@®+6a +9) + 2(a+ 3)+ 1.
480. oBeniTh, 1110 HEPiBHICTh € HPaBUJBHOIO IIPU OYAb-AKOMY
3HAUYEHHi x:

1) x2+ 2> 0; 2) x2 - 6x +9>0.

:4 481. IlopiBHsaliTe 3 HyJIeM 3HAUEeHHSA BUPAa3Y:

1) x2 — 4x + 4; 2) —x2 + 2x — 1.
482. BeraBTe nmpomnyileHi sHaku < abo > Tak, {00 Opu OyAb-AKHIX
3HAUEHHSX X HepiBHicTL OyJja IpaBUJIbHOIO:

D x2+4x+ 4 ..0; 2) —x2 + 30x — 225 ... 0;

3) —x2 - 8x — 16 ... 0; 4) 836 — 12x + x2 ... 0.

483. lloBemiTh, 10 TpW OyAL-IKUX 3SHAUEHHAX 3MiHHOI BUpas
x2 + 4x + 5 HabyBae Jullle HOAATHUX 3HAUeHb. SIKOTO HAMMEHIIIO-
ro sHaueHHs HaOyBae€ Ieil BUpas i Mpu AKOMY 3HaueHHi x?
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484. JloBemith, 10 mpu OyIAb-IKOMY 3HaUeHHi 3MiHHOI BHpas
x2 + 6x + 11 maOyBae Jullle JOZATHUX 3HAUeHb. SIKOr0o HAMMEHIIIO-
ro 3sHaueHHs HaOyBae€ Iieil BUpas i Ipu SKOMY 3HaueHHi x?

485. 3aMiHiTh 3ipouKy OmHOUJIEHAMHU TaK, IO0 OAEPIKAHUN TPUUJICH
OyB IIOBHUM KBAAPaTOM (3HANIITHL TPU Pi3HMX PO3B’A3KU 3amadui):

1) « — 48xy + +; 2) % + 20ab + *.

486. IlomaiiTe Bupas y BUINIALL KBajpaTa IBOUYJIEHA, SKIIO Iie
MOJKJINBO:

1) x2-3x + 9; 2) 49a2 — 140ab + 100b?;
3) 4a2 — 962 — 12ab; 4) 16y2 + 8y — 1;

1, 1 1, 1
5) —x” + —xy+—y°; 6) —xy + —y? + 4x2.
'T6* T20™Y " 25" T A

g@@ BrpaBM AAS MOBTOPEHHS

z

& =
TE 487. Ilpu SKUX 3HAUEHHAX X:

1) kBagpaT aBouJsieHa x + 2 Ha 225 GijabIuil 3a KBaapaT IBO-
yjieHa X — 3;
2) kBazpar nBousieHa 2x — 6 y 4 pasu O0iJbIINUi 3a KBaApaT ABO-
yjena x + 37

C 488. CopocriTh BUpas:
1) (m — 2)(m + 3)(m — 5); 2) (P* + D(P® - p®+p*-p*+ 1).

LlikaBi 30A04i AAS Y4HIB HEAEAQHMX ﬁ

489. Maemo micouHi TOTMHHUKYN OBOX BUOIB: OOJHUMU BiIMipsioTh
7 xB, a immumu — 11 xB. K 3a JOIIOMOrom IUX TOAWHHUKIB Bil-
MipsaTu piBHO 15 XB?

‘I MHOKEHHSA PISHUIII TBOX BHPAS3IB HA
° IX Cymy

ITomuOXKMMO pisuuIlo a — b Ha cymy a + b:
(a — b)(a + b)=a®+ ab — ba — b2 = a? — b2.
Oroxe,

(a — b)(a + b) = a® — b2,
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OpepsxaJiu 1e OAHy (QOPMYJIy CKOPOUEHOro MHOMKeHHs. 1T unTa-
IOTh TaK.

Hdobymox piznuuyi deéox supasieé Ha ix cymy OOPiGHIOE Pi3-
HUYi Kéadpamie yux eupasis.

PosrissHeMo mpuKJIagyu 3aCTOCYBaHHA I1iel (hopmysin.

IIpuxaan 1. Bukomatu muoxeHHs: 1) (2m — 3p)(2m + 3p);
2) (4a? + b3)(b3 — 4a?).

Posws asanna 1) (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?) = (b%)2 — (4a?)? =

= b8 — 16a*.

IIpuxmnan 2. Ilogatu godyTok (—5m — Ta)(5m — 7a) y Burasni
MHOTOYJIeHA.

Pos3B a3amuuada Iicnocio. Bunecemo y Bupasi —bm — Ta
3a gy:xku —1. MaTumemo:
(-5m — Ta)(bm — Ta) = -1 - (bm + Ta)(bm — Ta) = —(5bm)? — (Ta)?) =
= —(25m? — 49a?) = —25m? + 49a? = 49a% — 25m2.

2-it cnoci6. Y KOXKHOMY i3 MHOKHHKIB CIOYATKY MIOMiHSEMO
MicIIaMHu JOZAHKMN:
-5m — Ta)(bm — Ta) = (-7a — 5m)(-7a + 5m) = (-7a)?2 — (bm)? =
= 49a? - 25m?.

IIpurknan 3. O6uucauT 3pyyHUM crocobom 4,3 - 3,7.

Posp sszauua.

4,3-3,7=(4+0,3)4 — 0,3) = 42 — 0,32 = 16 — 0,09 = 15,91.

)\ Slkomy BUpasy mOpiBHIOE HOOYTOK DiBHUIIL ABOX BUPA3iB Ha
ix cymy? 3amumriTe i mpoumnTaiiTe BigmoBigHy hopmyTy.

;:1 490. (VcnHo) fIki 3 piBHOCTEI € TOTOKHOCTAMI:
) @-mia+m=a’>-m%  2)(+plc—p)=c*+p5
Bb-—x0b+x)=(0b-x3% 4) (d + n)d — n) = n? — d??
491. 3akinuiTe 3amuc:
D@-5@+5>5=a2-5=..;
2m+TNm-"7=m?2-T7=...
492. 3HalgiTh J00YTOK:

1 (x — y)x + y); 2)(p+ 9 - 9.
493. BukonaliTe MHOKEHHS JBOUYJIEHIB:
1) (m + n)(m — n); 2) (c — d)(c + d).
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Llini Bupasn

D (p - 9P + 9 2) (5 + %) — x);
3) B~ )3 + o) )T +yy-7).
495. IlepeTBOpPiTHF 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 4OOYTOK y BUIJIAAI MHOI'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 +12p — )
3) (2¢ + 5)(5 — 2c¢); 4) (8a - 0,3x)(0,3x + 8a);
2 3 2 3
5) (0,1p+q) (q_O,]-p), 6) (?a—gb][?a‘i‘gbj.

498. 3anoBHITH y 30MIUTI TAOJUIIO 38 3PAa3KOM:

JoOyTOK pPisHUILL . .
Bupaz I | Bupas II BupaziB I i IT Ha AL, JBaiparis
.. BupasiB I i II
ix cymy
3a b (Ba — b)3Ba + b) 9a2 — b2
5m 2n
1 x 3
9 Y
0,1p 0,7q
1 c 1 d
7 3
499. Bukonaitite gii:
1) 16 + (8a + 4)(3a — 4); 2) (5m — 3)(bm + 3) — 25m?2.
500. CupocriTs BUpas:
1) 8x — 5)(8x + b) + 25; 2) 9m2 + (5 — 3m)(5 + 3m);
3) (2b — 3)(3 + 2b) — 4b%; 4) (4a + )7 — 4a) — 49.
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501. Po3B’akiTh piBHAHHS:
1) 3x = (2x — 3)(2x + 3) — 4x2;
2) 9x2 + (8 — 3x)(8 + 3x) = 4x.
502. 3HaigiTe KOpeHi piBHAHHSA:
1) 8x = (bx — 4)(bx + 4) — 25x2;
2) (9 — 4x)(9 + 4x) + 16x2 = 3x.
.E 503. O6UMCIIiTh 3PYYHUM CIIOCOOOM:
1) (40 - 10 +1); 2)81-79; 3)1002-998; 4)1,03-0,97.
504. 3HaligiTh 3HaUEHHsS BUPAa3y 3PYUYHUM CIIOCOOOM:

1) (80 + 2)(80 — 2); 2)59-61; 3)108-92;  4)12,3- 11,7

505. ITogaiiTe JOOYTOK y BUIVISIAI MHOTOUJIEHA:

1) (* + 39)(3q — p?; 2) 2a — m3)(m? + 2a);
3) (ba — b2)(b? + 5a); 4) (0,7m + n?)(0,7m — n2);
5) (4t2 — pH(4t2 + pY); 6) (3a3® — 4b%)(4b* + 3a®).

506. BukonaiiTe MHOXEHHS:
1) (1a7a - 1,4173)(1,4173 + 1’70');

2)(3a2—1b3j(1b3+3a2j;
4 4
1 1
3) | 5m?n + = 3)(— 3—5m2nj;
)[ P\ 7P
2 g 8 g 2 7)
4| —a' +1,2 1,2y° ——a' |.
)(3 y)( vy -3
507. BukoHaliTe MHOMKEHHS:

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?)(0,2a2b + 0,3ab?);
2 2
6)|1,2p" —Zab (—as +1,2 7).
) [ P -3 j 3 p

508. IlogmaiiTe y BUTIALI MHOTOUJIEHA:

1) (-a? + 7)(7 + a?); 2) (p? - ¢N@P* - ¢");
3) (-8m — 5p)(-8m + 5p); 4) (243 — 3b)(-3b + 243).

96



Llini Bupasn
509. CupocriTs BUpas:
1) (@ — b)(a + b)(a? + b2); 2) 2a + x)(4a? + x¥)(2a — x);
3) (c® + d?)(c® — d?)(d* + cb);
4) (x — Ylx — Y + yAHt + yh).
510. ITepeTBOpiTHL Ha MHOTOUJIEH:
1) (a” + bd)(a” + b®); 2) (-0,1m3 — p*)(0,1m3 — p*);
3) 8x — 2p)(8x + 2p)(9x2 + 4p?);
4) (—a? — 5b3)(a® — 5b3)(a* + 25b%).
511. 3amicTh 3ipOUKM 3aMUIIITH TAKi OSHOUJIEHHU, 11100 YTBOPUIACS
TOTOKHICTh:
1) 2a + %)(2a — %) = 4a® — 49b%;
2) (% — 9p)(+ + 9p) = 0,25m* — 81p?;
3) 100a® — 98 = (% + 10a%)(10a* — *);
4) (4x — 3y)(x + %) = 16x2 — 9y2.
512. 3HalifgiTh KOpPeHi piBHAHHSI:
1) 8x(1 + 2x) — (4x + 1)(dx — 1) = 1T;
2) x — 12x(1 — 3x) = 14 — (5 — 6x)(6x + 5);
3) (4x + 1(dx — 1) + 2x — 3)2 = bx(4x — 11).
513. Po3B’sakiTh piBHAHHS:
1) 5x(4x — 1) — (6x — 1)(6x + 1) = (4x + 3)(3 — 4x);
2) Bx — 4)(B8x + 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)8x + 3y) — (3x — 8y)%;
3) (b — 3)%(b + 3)%; 4) (@ + 5206 - a).

515. CupocriTh BUpas:
) (—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.

\.) 516. [loBenitp, 10 KBagpaT OyAb-AKOrO IILJIOr0 YMCJA 3aBXKAN
IEePEeBUIIYE JOOYTOK ITOIEPEIHLOI0 i HACTYIIHOIO YKCe HA OJUHUILIO.

517. BukoHaliTe MHOKEHHS, BUKOPUCTABIIH (DOPMYJIU CKOPOUEHO-
ro MHOKEHHS:
D@ +y+ Dix+y — 1)y 2@+b+oa—-(b+0)y
3)(m+ n+ 2p)(m + n — 2p); HYx-—y—2)(x+y+ 2.
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}% BAPQBM AAS NMOBTOPEHHS
o =

l‘E 518. OGuucaiTs: 2,7 - 8i - 2H - 4l : 0,65.

12 36 3
;: 519. IITo6 3aachanbTyBaTH AESKY OiISHKY JOPOTU 3a MEeBHUI
yac, 6purajza NIIAXOBUKIB Maja achaabTyBaTu mo 15 M2 moroau-

Hu. HatoMmicTs moroguHu BoHH achajbTyBaJu Ha 3 M2 Oiible,
TOMY 3a 2 rof IO 3aKiHUYeHHsS TepMiHy iM sajuIinuiocs 3aacqaib-

ryBatu 12 m2. SIkoro Oysia IJIoma JiISHKK Ta CKiIbKH roguH ii
Manu achaabryBaTu?

@ LLikaBi 3aAQ4i AAS Y4HIB HEA€AQUUMX ﬁ

520. Hexait a;; a,; a; — HaTypaJbHi umcaa, by; by; by — mi cami
yucjia, 3amucaHi B iHmomy mnopaaky. IloBemiTh, IM0 O0OYTOK
la, — b - lay, — byl - lag — b,| € mapaum wncaOM.

‘| PO3KJIAMAHHS HA MHOKHUKU PISHUIII
* KBAJIPATIB JBOX BHPA3IB

¥V roroxHocTi (a — b)(a + b) = a? — b? nomiHAeMO MicrAME JIiBY
i mpaBy wactuau. MaTumemo:

a? — b? = (a — b)(a + b).

ITro ToTOo)kHiCTH Ha3WBAIOTH (OpMYnol pi3Huuyi kKeadpamis
IBox BupasiB. UuraroTs ii Tak.

Pisnuys xeadpamie 0eox eupasie 0opieHioe dobymky
PisHUYi Yyux eupasié Ha ix cymy.

@dopmyny pisHHIII KBaJpaTiB ABOX BUPAas3iB 3aCTOCOBYIOTH IJIs
pPO3KJIaflaHHA HAa MHOKHMKHU ngBouseHa a? — b2. I[io dopmyry
MOJKHa BHKOPHUCTOBYBATHU i AJIA PO3KJANAHHA Ha MHOMKHUKHU Pi3-
HUII KBaApaTiB Oyab-IKUX JBOX BHPasiB.

ITpuxmaan 1. Po3kjgacTy HA MHOKHUKHU:

1) 16 — x2%; 2) 49m* — 64pS.

Po3B a3anHa4da. 1) Ockinsku 16 = 42, To 3a (hopmyom0 pis-
HuIi KBagpatie: 16 — x2 =42 — x2 = (4 — x)@ + x).
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2) Ockinbku 49m? = (Tm?)?, a 64p% = (8p?)?, maemo:
49m* — 64pb = (Tm?)?2 — (8p3)? = (Tm? — 8p3)(Tm? + 8p3).
Ipurnan 2. O6UUCAUTH 3pYUYHUM crocobom: 1052 — 952,
PospB as3aumna.
1052 — 952 = (105 — 95)(105 + 95) = 10 - 200 = 2000.
Bigoosigs: 2000.
Ilpuxnan 3. Posp’asatu piBHanHa x2 — 25 = 0.
Po3 B a3anHsa Ockinerku x2 — 25 = (x — 5)(x + 5), Mmaemo:
x2-25=0; (x — 5)(x + 5)=0;
x—5=0ab6ox+ 5=0;
oTKe, X = 5 abo x = —5.
Bigoosiagn: —5; 5.

)\ 3anumiTs i mpounTaiitTe GopMysy PisHHUII KBaApaTiB ABOX
“/ Bupasis.

a 521. (Vcuo) dAxi 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. JTobGepiTs 3aMicTh MPOIYCKiB TaKuil ABOUJIeH, 11100 PiBHiCTH

[epeTBOPHUJIACT HA TOTOKHICTE:
Dx2-1=@x-1(...) 2)4-p?=(...)2+p).

523. IobepiTh 3aMicTh IIPOIYCKIiB TaKWil BUpas, M00 piBHiCTH ITe-
peTBOpPUJIACS HA TOTOMKHICTD:

Hm?2-1=(..)m+ 1) 2)9-b2=8-b)(...).
iﬁ 524, (YcHo) PoskiagiTh Ha MHOYKHUKU:
1) a2 — 4; 2) 36 — b2
3) 4x? — 25m?; 4) x%y? — 1.
525. IlogaiiTe MHOTOUJIEH Yy BUTJIAAL AOOYTKY pisHuIli i cymu:
1) a® — 25; 2) 16 — p%; 3) d? — 1,44;
4 25
4) 0,09 — m?; 5) b2 — —; 6) — — .
) m )" )36 ¢
526. PoskiazgiTs Ha MHOMKHUKIN:
1) 36a2 — b?%; 2) —a? + b%; 3) 49x2 — 64;
4) 9m? — 16n2; 5) —-100m2 + 121k2; 6) 0,25 — a%b?;
7) 16m2a? — 0,01; 8) p? — c2d?; 9) 81p2m? — n2.
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527. TlogaliTe MHOTOUJIEH Y BUIVIALL JOOYTKY PisHHUIIL 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) 100a%b? — 0,16m?2.
528. O6GumcriTh, 3acTocoByoun OPMYIY PisHUII KBaapaTis:
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. O04uCIiTh BPYYHUM CIIOCOOOM:

1) 432 — 33%; 2) 272 — 37% 3) 0,972 — 0,032.
530. 3HaiifiTh 3HaUeHHA BUPasy x> — y2, AKIIO

1) x = 55; y = 45; 2) x =2,01; y = 1,99.
531. Po3B’a:KkiTh piBHAHHSA:

1) x2 - 16 = 0; 2)%—x2=0; 3)y?2-0,25=0; 4)4x2-9=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.

~—
(] 533. Poskiafits Ha MHOKHUKH:

1) ¢* — mS; 2) p® — al% 3) ab% — 9m?;
4) 100a% — 25x8; 5) 0,49 — m*p'2; 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 o5 P 4
534. PoskaagiTh HA MHOMXHUKMN:
1) a® — 16mS; 2) 36¢5 — 49410, 3) 0,25 — m!'2a2;
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. 3ualigiTh 3HaAUeHHA BUPA3Y:
2 2 2 5q2
1) 2100 - 2) 29° - 21 : 3) 47 - 23 .
152 -10 80 482 — 222
536. IlomaiiTe 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. PoskaagiTs Ha MHOMKHUKN:
1) 16x2 — (1 + 3x)%; 2) (y — 5)2 — 16y2;
3) 49m? — (a + 3m)?%; 4) (ba — 2b)® — 25a2.
538. PoskaamiTe HA MHOXKHUKN:
) (p+22-09; 2) 16 — (m — 3)%; 3) 3x — 2)2 — 36;
4) x2 — 2x — 1)%;  5) (ba — 3b)?2 — 9b?;  6) (8x + 4y)® — 100y2.

539. 3HaiigiTe KopeHi piBHAHHS:

1) (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 piBHAHHSA:

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 OYAb-AKOMY HATypaJbHOMY 3HAUeHHI n
3HaueHHA BUpPasy (n + 7)2 — n? ginurbcsa Ha 7.

;: 542. TlomatiTe BUpas3 y BULNIALL JOOYTKY:

1) ab - (b - 5a%)%; 2) (-3m? + 4p) — 9m*;

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 MHOXKHUKN:

1) (5a? — 3b)?2 — 16a%; 2) m® — (8¢ — 2m*?;

3) (2a + 3b)? — (4a — 5b)%; Hx-y+tY-(-y- 2
544. Po3B’s:KiTh piBHAHHA:

HDBx-42—-Gx—82=0; 2)x*—81=0;
3) 16x* — 1 = 0; 4) 81x2 + 4 = 0.

545. [TosexiTs, 1110 PiBHUIIA KBaApaTiB ABOX IMOCTIJOBHUX IIIJIUX
yuceJ JOPiBHIOE CYyMi ITUX YMCeJ.

é)z%% BApABM AAS MOBTOPEHHS
.

iE 546. CopocTiTh BUpas:
DE+DE-7)—@¢—- D@+ 7
2) (a® — 2b)(a® + 2b) — (a® — 2b)(a® + 2b).

;: 547. O6uncIIiTh, BUKOPUCTOBYOUMN (POPMYJIYy Kyba ABOUJIEHA:
1) (100 — 1)3; 2) 413; 3) 293; 4) 0,993,
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548. Tocmonmua Mae BasKinbHiI Tepesu i rupbKy macoro 100 r. Ak
3a JOIIOMOI'0I0 YOTHPBLOX 3BaKyBaHb Bigmipsaru 1,5 Kr xpymu?

‘I 7 CYMA I PI3HUIISI KYBIB
[ )

ITomuOXUMO a + b Ha a® — ab + b?:
(a + b)(a? — ab + b?) = a® — a?b + ab? + ba? — ab® + b3 = a® + b3.

MaeMo TOTOXKHICTB, IKY HA3UBAIOTH (OPMYLO cYymu KYbia:

\ a® + b3 = (a + b)(a® — ab + b?).

V mpasiit wacturi dopmynu mMHOKHUK a’ — ab + b2 Harazye
MOBHUIT KBagpaT a2 — 2ab + b2, aje 3aMicThb IOIBOEHOTO JOOYTKY
2ab mictuts ab. Tpuunen a? — ab + b2 Ha3UBAIOTH HENOGHUM KEa-
dpamom pisnuyi Bupasis a i b. Tomy dopmyny cymu Ky6iB uuTa-
IOTh TaK:

. cyma Tcy6w deox eupasie Oopwzuoe. 006ymxy cymu yux
6Upa3ié Ha HenosHUll keadpam ix pi3Huyi.

Ilpuxnan 1. PogkaacTu MHorouwreH x° + 64 Ha MHOMKHUKH.
Po35B a3aHHa Ockinbku 64 = 4%, To faHNl MHOTOYJIEH
MOJKHA TOJATHU y BUTJIAAL CyMU KyOiB JBOX BHpasiB:
x3 4+ 64 = x3 + 43,
3a dopmys00 cyMu Ky0iB Maemo:
x3 4+ 43 = (x + 4)(x? — 4x + 4?) = (x + 4)(x? — 4x + 16).

Omsxe, x3 + 43 = (x + 4)(x%2 — 4x + 16).
Temep nomHOXKUMO a — b Ha a® + ab + b%:
(@ — b)a? + ab + b2) = a® + a?b + ab?— ba? — ab? — b3 = a3 — bS.
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MaeMo TOTOXKHICTh, AKY HA3UBAIOTH (POPMYNOI0 Pi3HUYi KYb6iE:

a® — b = (a — b)(a® + ab + b?),

Tpuuien a? + ab + b? Ha3UBAOTH HENOBHUM Kéadpamom cymu
BUpAa3iB a i b, a popmyay pisHHI Ky0iB UMTAIOTh TAK:

pisnuys kybie 06ox eupasié dopieHioe dobymry pizHuyi
UUX UPA3i6 HA HeNOGHUL Keadpam ix cymu.

Ipuraanx 2. Poskaactu MHOrouwIeH 27a3 — m® Ha MHOXKHUKH.

Po3 5B a3aiH 4 Ockimsku 2722 = (3a)® i mb = (m?)3, To
JaHUP MHOTOUYJIEH MOJKHA IEePETBOPUTHU HA Pi3HUIIO KyOiB:

27a3 — mb = (3a)® — (m?2)3.

Hami 3acTocyemo opmysny pisHuIli Ky06iB:

Ba)® — (m?)? = (8a — m?)((Ba)? + 3am? + (m?)?) =

= (8a — m?)(9a? + 3am? + m?).

IlominaBmu wmicusamu JiBi i mpaBi wactmHHM (Gopmysa cymu i
pisHuIi Ky6iB, MaTuMEMO:

(e + b)(a? — ab + b3) = a® + b5,
(a — b)(a? + ab + b2) = a3 — b3.

IIi ToroxkHOCTI € (hopMysIaMU CKOPOYEHOTO MHOYKEHHSA 1 Tal0Th
3MOI'y CKOPOUEHO BMKOHYBAaTW MHOYKEHHS CyMW IBOX BHUpas3iB Ha
HEMIOBHUHA KBaJapaT iX pisHWII Ta pidHUIII JBOX BMPAa3iB Ha HENO-
BHUU KBaJpaT 1X CyMHU.

Hobymor cymu 060x 8upasie Ha HenoeHUIU Keadpam ix
pisnuui dopisnioe cymi kybie yux eupasis; 0o6ymor pis-
HUuYi 060x supasis Ha HenoeHul Keadpam ix cymu 0o-
pierioe pisHuyi kybie yux eupasis.

Ilpurnan 3. Ilepersopuru Bupas (x + 2y)(x? — 2xy + 4y?) Ha
MHOTOYJIEH.

Po 3B a3anHa Ockingeku Bupas x2 — 2xy + 4y? € Heno-
BHUM KBaJpaToM pisHuIi BupasiB x i 2y, MoiKeMO 3acTocyBaTu
dopmynry cymu KyOiB:

(x + 2y)(x? — 2xy + 4y?) = x3 + (2y)3 = x3 + 8y3.

IIpuxmnan 4. PosB’aA3aTu piBHAHHA

5x — 1)(25x2 + bx + 1) = 125x3 — 8x.
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P o358 a3 auH 4. 3acTocyemMo A0 JiBOi YacTHHU PiBHAHHSA
dopmyay pisHuUIli Kyb6iB, OAepIKIMO:
(5x)3 — 13 = 125x3 — 8x;
125x3 — 1 = 125x3 — 8x;
125x3 — 125x3 + 8x = 1;
8x =1;
x =0,125.
Bigomosigs: 0,125.

SanumniiTe i mpouuraiite GopMysy cyMu KyoOiB. D Bamu-
LIiTh i mpouuTaiiTe hopMmysy pisHHUI Ky6iB. D AKOMY BH-
pasy TOTOXKHO OOPiBHIOE MOOYTOK CyMH ABOX BHpAasiB Ha
HeIIOBHUH kBazpat ix pisaumi? P KoMy BUpasy TOTOMKHO
JOPiBHIOE MOOOYTOK PisHUIL ABOX BHPA3iB Ha HENOBHUM
KBajpar ix cymm?

a 549. (Vcno) fxuit 3 BUpasiB € HEIOBHMM KBaJAPaTOM DPiBHUILL
BUpasiB x i Yy, a AKMI — HEMOBHUM KBaJpaToOM IX CyMU:
1) x% + xy + y% 2) x2 - 2xy +y%  8) x2 — xy — y%
4) x2 + 2xy + y>; 5) x2 — xy + y% 6) x? + 4xy + y??
550. (Vcrno) ki 3 piBHOCTE# € TOTOKHOCTAMU:
1) m3 + n3 = (m? + n?)(m + n);
2) m3 — n® = (m — n)(m? + mn + n2);
3) x° + y? = (x + Y)x® — xy + y?);
4) c® — d3 = (c — d)c? + 2¢cd + d?)?
551. Cepen piBHOCTEH BUOEPITH Ti, IIIO0 € TOTOMKHOCTAMMU:
Dad-b3=@2-b%)@a@-b); 2)cd+d3=(c+d)c?-cd+ d?);
3 p*-¢=®-9®*+pg+ ¢?);
4) x3 + m3 = (x + m)(x%2 — 2xm + m2).

iﬁ 552. PoskiagiTh Ha MHOMXKHUKMN:
1) m3 - p3; 2) a® + d% 3) 8 — a?;
4) ¢3 + 2T; 5) n3 — 64; 6) 0,001 + 3.

553. ITogaiiTe Bupas y BUIUIAAL cyMu abo pisHuili Ky6iB i posk.a-
JiTh 7IoTO Ha MHOMKHUKH:

1

1) 8a% + 1; 227 % 3)y + 64
4) 0,1256° — 64y% 5) 1 + 1000m®  6) ——a® — —~_p3.
125" 216
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554. PoskaagiTs HA MHOMXHUKN:

D % +0% 2) 1963 -8 3) 1 + 125p%;
4) 0,064m3 — Ln3; 5) ﬁ 3 L ibS 6) 216p3 — qu.
1000 8 27 216

555. IlogaiiTe y BUIISAAI MHOrOUJIEHA:
1) (x — y)(x? + xy + y?); 2) (@ + 3)(@?® — 3a + 9);
31 -d+dd)A + d); 4) (m — 2)(m? + 2m + 4).

556. IlepeTBOpiTh BUpas3 HA MHOI'OYJICH:
1) (m + n)(m? — mn + n2); 2) m — H(m2 + m + 1);
3) (b + 4)(b? — 4b + 16); 4) (25 + 59 + ¢®(5 — q).

557. 3uaiifgiTh 3HAUEHHSA BUPAa3Y:

1) (4p — 1)(16p2 + 4p + 1), axmpo p = —0,25;

2) (2a + b)(4a? — 2ab + b?), axmo a = —%; b=2.
558. 3ualigiTer 3HAUEHHS BUPa3y:
1) Bx + 1)(9x2 — 3x + 1), axmo x = g;
2) (x — 2y)(x? + 2xy + 4y?), axmo x = —2; y = 0,5.

P~ —
(&) 559. PoskiaiTh MHOrOUIEH HA MHOMKHUKM:

1) a® - b5; 2) t12 + ¢9; 3) p'® + m?4
4) —c® + m!5; 5) —% - a?4 6) —c99 — d°0;
7) x3y® + 1; 8) 27 — a3b% 9) xy12 + m?%;
10) 64m®p?! — 125x3; 11) 217 c24m!® + 2719

12) 343a'®b33 — 0,001¢36.

560. 3anunritTe 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. BukonaiiTe MHOKEHHSI:
1) (6% - d2)(b° + b3d2 + dY);
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 BUTVISAAI MHOTOUYJIEHA:
1) (@® — m2)(a!® + a®m? + mY);
2) (2542 — 5ab + b%)(Ga + b);
3) 2x — Ty?)(dx? + 14xy® + 49y%);
4) (8p? + 4c?)(9p* — 12p2c3 + 16¢5).

563. Bukownaiite 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* + 262 + 1) — (2b° + 12

564. CopocTiTh BUpa3s:
1) (a — 4)(@® + 4a + 16) — a(a — 2)(a + 2);
2) (x® + 3)(x* — 8x% + 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) — Tad, axmpo 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)(3x + 2) = 3x(3x + 4)(3x — 4) + 32;

4)8@x-2j&x2 +x+4j— x(x — 3)2 = 6x2 — 46.

567. Po3B’s:KiTh piBHAHHSA:
1) (x — 2)(x2 + 2x + 4) = 24x + x5
2) 2x + 1)(4x? — 2x + 1) = 2x(2x — 3)(2x + 3) + 37.

G 568. PoskaamiTe Ha MHOMXKHUKN:
1) (a + 3)3 — a3; 2) (x — 4)3 + 8;
3) 27p% — (p + 1)3% 4) 64x3 + (x — 1)3.
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569. PoskiagiTh Ha MHOMKHUKN:
1) (@ + 12 + a3 2) (b - 2)%-8;
3) 12563 — (b — 1)3; 4) 64a3 + (a + 2)3.

570. oseniTs, o ABi ocTaHHI NMubpy 3HaueHHA Bupasy 4153 + 853
€ HYJIAMHU.

571. Yu ginureca guciao 1153 — 152 ma 100?

3 403
572. O0YUCITITH 3PYYHUM CIIOCOOOM: % +57-43.

S
*(1\‘

” 3 BrpaBu AAS MOBTOPEHHS
sl

W 973. [loseniTs, 110 PiBHUIA HATYPATIHHOTO TPUIU(DPOBOTO UKC-
Ja i umesa, 3aMMCAHOrO THUMHU CAMUMU IHUMDPaAMU y 3BOPOTHOMY
MOPAAKY, AijiuTheda Ha 11.

574. B opniii ynakosiii 0ysno 90 somuris, a B apyriii — 30. Koau
3 IepIoi B3AJaM BABiui GijbIle 30IIKUTIB, HidK 3 ApPyroi, To B Iep-
mIifl ymakoBIIi 3ajuIiniujocad B 5 pasiB Oijbllle 30IIUTIB, HiK y
npyriii. ITo cKiZIbKY 30IMUTIB 3aJUIITUJIOCA B KOMKHIN ymaKoBIi?

@ LLikaBi 3aAa4i AAS y4HIB HEA€AQHUX ﬁ

575.3 ykpaiHcbKOTro oJabKJODpYy. Kinka npuiinaa
Ha 0asap Kypeli mpogaBaTu. Ilepiuii mokymelb npuabaB y Hei mo-
JIOBUHY BCiX Kypel Ta Iie miBKypKu. [[pyruii — moJoBUHY 3 TOTO,
110 3aJIMIIINJIOCS, Ta IIfe MiBKypKHu. TpeTiit mokymemns mpumoas Io-
JIOBUHY TOr'0, II[0 3AJUINHUJOCH, Ta IMe ImiBKypku. Ilicasa 1boro
BUABUJIOCS, II[0 BCiX Kypeill mpomaHo, i 3aJ0BoJIeHa JKiHKaA IIOBep-
nynacsa pgogomy. CKiJIbKM Kypell BoHa BUHECJA Ha IPOTAK?

‘| 3ACTOCYBAHHSA KIJIBKOX CIIOCOBIB
* PO3SKJIATAHHS MHOTOYJIEHIB
HA MHOKXHUKHA

¥V momnepenHix maparpadax MU B)Ke PO3TJIANANIUA KiJbKa CIIOCO-
0iB po3KJaZAaHHSA MHOTOUJIEHIB HAa MHOKHUKW: BUHECEHHS CIIiJIb-
HOTO MHOKHUWKA 3a MYKKHU, TPYIyBaHHS, 3aCTOCYBaHHA (hopMyJT
CKOPOUYEHOT'O0 MHOKEHHS.

Inoni, 06 posKJacTH MHOTOUJEH Ha MHOKHUKM, JOBOTUTLCS
3aCTOCOBYBATH KiJbKa CIIOCO0iB. ¥ TAKOMY BUIIAIKY PO3KJIATaHHS
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HA MHOMKHUKHU JTOITiJIbHO MOUYMHATH 3 BUHECEHHS CHiJILHOTO MHOMK-
HUKA 3a TY/KKU, AKIIO TAKUH MHOMXHUK iCHYE.

PosriasiHemo Kijsbka mpukJaamis.

Ipuxaaz 1. PoskiacTy Ha MHOKHUKHN MHOTOWIeH bm?* — 20m2n2.
Po358 a3auH 4 ChoouaTKy BUHeCEMO 3a AYKKHU CHiJIbHUHI

MHOMKHUK 5m?:
5m* — 20m2n2 = 5m2(m?2 — 4n2?).
IToTim 1m0 Bupasy B AysKKaxX 3acTocyeMo (opMyay PisHHUIII KBa-
IpaTiB:
5m2(m? — 4n?) = 5m2(m — 2n)(m + 2n).
Otrsxe, bm* — 20m?n? = 5m?(m — 2n)(m + 2n).
IIpurnaax 2. PosKkjacTy Ha MHOMKHUKYN MHOTOUYJIEH

2x% + 12x3 + 18x2.
Pos3B a3anH 4. BuHecemo 3a Ay:KKU CIiTbHUN MHOXKHUK

2x2, a 10 BUPa3y B AYKKAaX 3aCTOCYEMO (hOPMYJIY KBagpaTa CyMMU:
2x* + 12x3 + 18x2 = 2x2%(x% + 6x + 9) = 2x%(x + 3)2.
IIpuxnan 3. PoskaacT HA MHOKHUKY MHOTOUYJIEH
a3b? — 3a3b + 5a2b% — 15a2b.
Po3B s3auH g BubmeceMo 3a NY)KKU CIIJIbHUNA MHOMKHUK
a?b. OnepskuMo:

a®b® — 3a3b + 5a%b% — 15a%b = a®b(ab — 3a + 5b — 15).

Muorounern ab — 3a + 5b — 15, 110 yTBOPUBCA B AyKKaX, MOMKHA
POBKJIACTU HA MHOYKHUKHU CIIOCOOOM TPYyIyBaHHS:
ab—-3a+5b—-15=(ab—-3a)+ (Bb—-15)=a®d—3) +5b —3) =
= (b - 3)(a + 5).
OcTaTouHO MaeEMO:
a®b? — 3a3b + 5a%b? — 15a%b = a®b(b — 3)(a + 5).
YHiBepcaabHOIO IIpaBMja, 3a SKUM MOXKHAa 0yJI0 0 posKJamaTu
MHOTOYJIEHN Ha MHOKHUKY, HeMae. IIpukaanu, sKki Mu posrigHy-
JIV BUIIE, [O3BOJAIOTH Juille cHOPMYJIIOBATHA NPABULO-OPIEHMUD,
SIKOro 0a’KaHO AOTPUMYBATUCHA IPU PO3KJIAJaHHI MHOTOUYJIEHIB HA
MHOYKHUKU.
1) Axwo moxcuso, Bunecmu CRiJbHULL MHOMCHUK 3a OYHCKU.
2) Ilepesipumu, uu He € eupa3, odepxcanuil 8 dyxrax, keadpa-
mom 0souseHa abo pidHuyel keadpamis, pi3HUUEI0 YU CY-
Mo Kyois.
3) Axuw,0 MHOZOUSEH, OMPUMAHUIL I OYHCKAX, MICMUMb YOMUPU
a6o wicmdv 0o0aHkis, nepegipumu, 4u He PO3KAA0AEMbCA BiH
Ha MHOMCHUKU CNOCOGOM ZDYNYBAHHS.
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OkpiM 3aIPOIIOHOBAHOI'O IIPAaBUJIA, iIHKOJIM JOIIOMAaraloTh Ty Y-
Hi TpuiioMu.

IIpuxmaan 4. PoskiaacTu Ha MHOKHUKY MHOTOUJIEH

a? — 4a + 4 — b2,

Po3B sa3aHH 4. OckinbKu mepiiri Tpu O0ZaHKH € KBaApPaToM
IBOYJIEHA, 3aCTOCYEMO INTy4YHE TPYHOyBaHHSA, PO3OUBIIIM MHO-
TouJIeH Ha [IBi rpynu, ogHA 3 AKUX MICTUTH Ie¥l KBaJpaT ABOUJIE-
Ha, a Apyra — 4eTBEPTUU IONAHOK:

a? —4a + 4 — b?=(a® — 4a + 4) — b2

Ilepmy rpymy 3ropHeMo y KBajgpaT pisHuIi: a2 — 4a + 4 =
= (a — 2)?, micaa yoro gaHUil MHOrOYJIeH IePeTBOPUTHLCS HA Pi3HU-
I[I0 KBaApaTiB mBOX Bupasis: a2 — 4a + 4 — b2 = (@ — 2)%2 — b2, aky
PO3KJIa/IeMO Ha MHOYKHUKHU 3a (DOPMYJIOI0 Pi3HUIII KBaJpaTiB.

OT:xe, MaeMoO:

a2 -4a+4-b2=(@-22-b2=(@—-2-b)a—-2+0).
Ilpuxaanx 5. Poss’szatu piBHaHHA x2 + 8x — 20 = 0.

P o 3B a3 aHH g. 3HaliIeM0 TaKke UNCJIO, IKe Pa3oM 3 BIPA30M
x% + 8x yTBOpIOE KBajpar ABouwleHa. Taxkum uwucigoM e 16. ¥V misiit
YaCTHHI PiBHAHHA HomaMo i BigHiMemo 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
dopmyioro pisHUIII KBagpaTiB i po3B’sKeMo 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.
Bigmosigs: —-10; 2.
IleperBoperus x2 + 8x — 20 = x2 + 8x + 16 — 16 — 20 =
= (x + 4)? — 36 HasuBaIOTL sudileHnAM Keadpama 0604LeHa.

He KoXHMUI MHOrouJeH APYTOro CTEHeHs MOYKHA PO3KJIACTH Ha
MHOKHUKN. Hanpukiiaa, Ha MHOMKHUKY He MOKHA PO3KJIACTH MHOI'O-
wirenn x> + 4, x2 + y?2 + 1, ¥2 + x + 2 romo. 3okpema, He PO3KIAA-
IOThCS Ha MHOYKHUKY MHOTOUYJIEHU APYT'OT0 CTEIIeHs, AKi € HeTTOBHUMU
KBaJipaTaMu CyMu ab0 PiSHUITI Ta He MICTATH CIiJBHOIO MHOKHUKA.

Hanpuxmnang, m? + m + 1, p2 — 3p + 9, 4x2 + 2x + 1 Tomo.
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SKi cmocobu posKJIagaHHS MHOTOUWJIEHIB HA MHOKHUKU BU
sHaere? D YV uoMy IoOJIATAE NPABUJIO-OPI€HTUDP, SAKe IO-
IIiJTbHO BUKOPHMCTOBYBATH MPU PO3KJIAJAHHI MHOTOUJIEHIB
Ha MHOXHUKHN? 9 Uy KOKHHUII MHOTOWIEH MOKHA pO3-
KJacTu Ha MHOXKHuKHN? 9 HaBeniTs mpuiJIagn MHOTOUJIE-
HiB, AKi He MOKHa PO3KJACTH HAa MHOMKHUKIUI.

/)
P
Vs

;:1 576. (YcHo) 3 dhopmysn BUOEPITH Ti, 110 € TOTOKHOCTAMI:
1) (a + b2 =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)(@® + 2ab + b?);
6) a® — b% = (a — b).

577. fIki 3 popMyJT € TOTOKHOCTAMMU:
1) (m — n)2 = m?2 — mn + n?;
2) x2 + y3 = (x + y)(x® - 2xy + y?);
AP - =@ 9P+ 9);
4) (c + d)?=c?+ 2cd + d?%
5) m® — nd = (m — n)(m? + mn + n2);
6) a® — b2 = (a + b)(a + b)?

578. 3akiHuiTh PO3KJIAJAHHS Ha MHOMKHUKN:
1) xa? — 9x = x(@® — 9) = x(a® — 3%) = ...
2) bm? — 2mb + b = b(m? — 2m + 1) = ...

iE 579. (YcrHo) PoskamiTh Ha MHOYKHUKU:

1) ax? — ay?; 2) mp? — m; 3) b3 — b.
580. PoskiagiTe Ha MHOMKHUKI:

1) 5a2 — 5b%; 2) ap? — aq?; 3) 2xm? — 2xn?;

4) T2 - T; 5) 16x2 — 4; 6) 75 — 27c?;

7) 5mk? — 20m; 8) 63ad? — Ta; 9) 125px2 — 5py2.
581. IloxatiTe y BUTIALL JOOYTKY:

1) m3 — m; 2) p? — p%; 3) Ta — Ta?;

4) 9b5 — 9b3; 5) 81c3 — c®; 6) 3a® — 300a”.
582. PoskaamiTs HA MHOXKHUKN:

1) ax? — ay?; 2) ma? — 4mb?; 3) 28 — Tm?;

4) p5 — p?; 5) b — 4b3; 6) a® — a3c?;

7) 15d — 15d3; 8) 625b3 — b5; 9) 500a°® — 45a3.
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583. Po3B’a:KiTh piBHAHHSA:

1) 3x2 — 27 = 0; 2) 5 — 20x2 = 0.
584. 3HaligiTh KOpeHi piBHAHHS:
1) 8 — 2x2 = 0; 2) 75x2 — 3 = 0.
585. PoskamiTh Ha MHOMKHUKM:
1) 3a2 + 6ab + 3b2; 2) 2m?2 + 4mn — 2n?;
3) —a? — 4a — 4; 4) 6a2 + 24ab + 24b%;
5) 2am? + 4am + 2a; 6) 8a* — 8a3 + 2a2.
586. ITogatiTe MHOrOUJIeH y BUIVISAA1L 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?, axkmo 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.
iﬁ 589. IlogaiiTe y Burisai 1o6yTKy:

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 — 2b%; 3) 8a — a*.
591. PoskaaniTh Ha MHOMKHUKIN:

1) a* - 81; 2) 16 — c%; 3) x8 - 1; 4) a* — b8,
592. IoBeaiTh TOTOMKHICTD:

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’s: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 BUIVIALL 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. PoskiamiTe 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. IlogatiTe BUpa3 y BUIVIALL JOOYTKY:

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 MHOKHUKU:

D a® - b* - (a - b); 2)p*-—b-p-b%

3) 16x2 — 25y2 + 4x — 5y; 4) 100m? — 10m + 9n — 81n2.

601. ITepeTBOpiThH BUpas Ha HOOYTOK:
1) p?(m — 3) — 2p(m — 3) + (m — 3);
2) 1 — a? — 4b(1 — a?) + 4b%(1 - a?).
602. MoBeniTh 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) a® — 5m? + 5a? — am?®.
604. PoskaagiTe HA MHOXKHUKIH:

)m3+nd+m+n 2)a —b— (a® - bd);

3)a®+ 8 — a? — 2a; 4) 8p3 — 1 — 12p? + 6p.
605. IlomatiTe y BUTVIALL JOOYTKY:

1) m3+ m2n—-—m — n; 2) ba? — 3a% — 4b + 12;

3)ad® - b2+ a - b 4) x3+1 - bx — 5.
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:; 606. Po3B’1:KiTh piBHAHHSA:
Dy -5y2-y+5=0; 2) x3 = 2x% + 4x — 8.

607. IIpu axoMy 3HAUYEHHIi Xx:

1) sHauenHa Bupasy x3 — x2 — x + 1 JopiBHIOE HYJIIO;

2) sHaueHHA BupasiB x3 — 9x i x2 — 9 € mixk coGoro piBHEMU?
608. 3amnuiiriTe y BUTIALL JOOYTKY:

1) 9(a + b)® — (a® — 2ab + b?);

2) 253y — 2m)? — 36(9y? + 12my + 4m?).
609. PoskaagiTs Ha MHOMKHUKN:

1) a® + 8b3 + a2 — 2ab + 4b?; 2) m3 — 8n3 + m2 — 4mn + 4n2.

610. IlepeTBOpiTHP MHOTOUJIEH Ha JOOYTOK MHOTOYJIEHiB:

1) a® — b3 + a® — 2ab + b?; 2) ® + 2cd + d? — x% — 2xy — 2.
611. PoskaamiTs TpUUJIeH Ha MHOYKHUKM, BUSIJIUBIIN IIOIEPEIHBO
KBaJpaT JBOUJICHA:

1) x2 - 2x — 3; 2) x2 + 8x — 9;

3) x2 — 3x — 4 4) x%2 + x — 2.

Posps sazanua.

2 2 2
1 (1 1 12 9
H2+x-2=x2+2x-+|Z| —|Z| —2=|x+2| —==
R (2) (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-

YeHHS BUPa3y € YKCJIOM I[1JTUM.

;QZ(% BrpaBM AAS MOBTOPEHHS
o =

iE 613. CopocTiTh Bupas:
1) x(x + 1)(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:KiTh piBHAHHS:

x((x — 2)% + 4x) =64(lx—1)(ix2 +1x+1).
4 16 4
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::4 615. CymepMapKeT eJIeKTPOHIKM [0 PiYHUIIL CBOrO BigKPUTTS
Bupimus npozatu 141 maanmrer i 95 cmapTdoHiB 3i 3HMMKKaMIU.
IMoroguau nmpomaBasu mo 12 akiiiHMX miaaHmietiB ta mo 10 ak-
nifinux cmaptdoHiB. Yepes CKiIbKM INOAWH BiJ IIOUaTKY Ail 3HU-
JKOK aKIiMHUX TJIAHIIETIiB y CylepMapKeTi 3ajuIajiocsa yTpUui
6isbIlle, HixK aKHiiiHux cMmapTdoHiB?

LLikaBi 3aAa4i AAS YYHIB HEA@AQHUX ﬁ

616. Camko i Mapiiika KUBYTH B OZHOMY IIix’isfi HA omHOMY IIO-
Bepci i HaBUarOThCA B OAHIiM 1mrkoJi. Camrko mimrkm BuUTpavae Ha
mopory mo mkosu 12 xBuawmH, a Mapifika — 18 xB. Yepes 3 xBu-
JUHY Iicaa Buxony Mapitiku mo miosiu Bupymus i Cammko. Uepes
AKWH yac IIicjd CBOr'o BUXOAY BiH Hasmoxxeme Mapiliky?

Homawnsa camocmiiina po6oma N 3

KoxxHe saBmanHa Mae mo yoTtupu BapiaHTu BipmoBizeit (A-T),
cepe AKUX JIAIEe OOUH € TpaBuabHuM. O0epiTh BapiaHT IpaBUIb-
HOI Bigmosizi.

a 1. IkoMy MHOTOUYJIEHY TOTOKHO IOPiBHIOE Bupas (m — n)%?

A) m? + 2mn + n?; B) m?2 — n?;

B) m2 + n?; ') m?2 — 2mn + n2.

2. 3uangits 1o6yToK (@ — x)(a + x).
A) a® + x2;, B)a®- x% B) x2 — a?%; I) a? + 2xa + x2.

3. Iogpaiite Bupas x? + 2xy + y? y BUIVIAAL KBajgpaTa ABOUJIEHA.
A x-y%  B)(y— 2% B) 2x + )% T)(x + y?

iﬁ 4. TleperBopits Bupas (5x — 1)2 Ha MHOTOUJIEH.

A) 5x2 — 10x + 1; B) 25x2 + 10x + 1;
B) 25x2 — 10x + 1; I) 25x2 — 1.
5. Posxkaanits gBouser —16 + 9a2 Ha MHOKHUKN.
A) 3a — 4)(3a — 4); B) 3a + 4)(4 — 3a);
B) (3a + 4)(3a — 4); I') 8a — 4)%.
6. ITogaiite Bupas m3 + 64 y Burnazni go6yTKY.
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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TE 7. Po3p’sxiTh piBHAHHS: x(x + 2)— (x — 3)2 = T.
A) —2; B) -1; B) 1; ) 2.

8. Copocrits Bupas (m? + 2p)(m* — 2m?p + 4p?).
A) m* + 8p3; B) mb + 8p3; B) m% — 8p3; I') mb + 4p3.

9. Poskaazite muHorousnen 3ab — 3b + 6a — 6 Ha MHOXHUKMH.

A) (@ — )b + 2); B) 3(a + 1)(b — 2);
B) 3(a + 1)(b + 2); ') 3@ - D® + 2).
C 10. Ixoro HaiiMeHIIOrO 3HAYeHHA Ha0yBae Bupas x2 + 4x + 3?
A) 1; B) 0; B) —1; r) -2.
11. Posp’sxiTs piBHAHHEA x3 + 2x2 — x — 2 = 0.
A) -2; -1; 1; B) —2; 1; B) -2; —1; ) -1; 1.
12. Posknanits 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).

SABAAHHA NJIdA ITEPEBIPRKHA 3HAHD 0 § 13 — § 18

4) 1. IlepeTBOpiTH BUpas Ha MHOTOUJIEH:

1) (p + a)% 2) (c — m)(c + m).
2. PoskiamiTes Ha MHOMKHUKN:
1) t2 — 2tb + b2 2) d? — n2.

3. Aki 3 piBHOCTEI € TOTOMKHOCTSIMIU:

1) (p - a)? = p? — pa + a?; 2)p*+ =+ Q- pg+q;
Yymi—cl=(m—-o)m+c); 4)d3—13=(d-)d+ 2dt + 12)?

iﬁ 4. IlepeTBOpiTH BUpas3 Ha MHOT'OUJIEH:
1) (3a — 5)% 2) (7 + 2b)(2b — 7).
5. PoskiagiTe MHOTOUJIEH HA MHOMKHUKI:

a2+ 6a+9; 2)-25+36x% 3)b%+64; 4)7c? - 7d2.

6. Copocrits Bupas (2x + 3)2 + (7 — 2x)(7 + 2x) Ta 3HAAZITH IorO

1
3HAUeHHH, AKIIO X = ——.
o 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) (@ — 2)(@® + 2a + 4) — a(a — 3)(a + 3).
:: 9. lloBexith, 110 npu Oyab-IKOMY 3HAUe€HHiI 3MiHHOI X BUpas

x2 + 8x + 17 mabyBae Jullle JOTATHUX 3HAYeHb. SIKOr0 HAMMEHIIIO-
ro 3HaueHHs HaOyBae€ Ieil BUpa3 i Mpu SKOMY 3HaueHHi x7?

Ilo0amrosi enpasu
:4 10. ITepeTBOpiTH BUpa3 Ha MHOT'OYJIEH:
1) (a + 3)3 2)(2m — 5)3.
11. 3maiiniTs ABi ocranui mudpy umncma 2933 — 933,

12. Posknazits TpuuieH x2 + 6x — 7 Ha MHOMKHUKU.

Bnpaeu dna noemopenna po3diny 1

Ho§1

;:1 617. Bunumnrite Bupasu, AKi € BupasaMu 3i sMiHHMMU, y OBi
Ipynu: y mepiry — Iiji paijioHanbHi Bupasu, y ApPyry — Apo0Oosi
parioHaJibHiI Bupasu:

a’-b 7+9-2

Hm-7 2 ; 35— 4HB-9+17-8;

5
3
a+c

5)—lab; 6) 75 7)l+ ; 8) a® — a® + a.
6 x

o | =

iﬁ 618. Ha ckJag mpuBesau a MilIKiB 1yKpy mo 50 Kr y KOXKHO-
My. 3aIHUMIiTh BUPA30M Macy BCHOTO 3aBe3€HOTr0 ITyKpy. SHAUIITh
3HAUYeHHs IILOTO BUpasy, AKI0 a = 12.

l‘E 619. 3anumnriTe y BUIIAL BUpPasy:
1) mBOMM(pPOBE YUUCIIO, Y IKOMY X JNECATKIB i y ONUHUILH;
2) nBomupoBeE UUCIO, Y AKOMY D NECATKIB i a OqUHAIG.
3) TpuiudposBe YUCIO, ¥ IKOMY G COTeHb, b mecATKiB i ¢ omgu-
HUIIb;
4) TpunudpoBe YMCI0, Y AKOMY M COTEeHb, N AecATKIB i 6 ogu-
HUIID.

G 620. Bigomo, mo x —y =2 i p = 3. 3HalgiTh 3HaYeHHA BUPA3Y:

Dx+p-y; 2) x —y + 5p; 3) (y — X)p;
3(y — x) 6 4

4) —>———; 5) Tx — Ty — p; 6) ———.

T VE-W R 95y )
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Ho § 2
a 621. CopocriTh Bupas:
HD2+3a-5 2)04m+m; 3)3p—2p+5; 4) —(m— 3).

622. PoskpuiiTe OIy>KKHU i 3BeIiTh MOLiOHI HOmZAHKI:

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).

‘E 623. JloBemiTh TOTOXKHICTH:
1) 18(a — 2) = 12a — (20 — (6a — 16));
D20x-y+t)—-3x+y—1t -5ty =—x

W] 624. [ToeniTp, 1m0 cyMa OyAb-AKUX TPHOX MOCJIIJOBHUX ILJIAX
yuceJs OiJIUThCA Ha 3.

m 625. Yu € TOTOKHICTIO PiBHICTH:

a+ 5 =a+5; 2)|m2 + 1] =m? + 1;
3)|m —n|=|n—-m| 4) |a| + |b| = |a + b|?
o § 3

a 626. a) IlogaiiTe fOOGYTOK y BUTJIAMI CTEIIeHA:

1) 0,3 - 0,3 - 0,3; 2)-2-(2)-(2) (-2);

3) aa: yr XX x X

Yy Yy yvyy
0) ITogatiTe cTemiHb y BUTVIAAL JOOYTKY OJHAKOBUX MHOKHUKIB:
5
1) m3; 2) 174 3) (p + 2)% 4) (%) .

iﬁ 627. O6uncaiTn:
1\ 1)
1) 26; 2) (0,2)3; 3| -=1; 4) | -1=1 ;
) ) (0,2) )( 8) )( 6]

2
5) ~(-2)%; 6)—@; D005 8) (D

—
‘B 628. He BuKOHYyOUN O0UNCJIEHD, IIOPiBHANTEe 3HAYEHHS 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'

4‘) 629. 3uaiigiTe ocTaHHO 1UGpPY YKCIA:
1) 201513; 2) 50117 3) 1006'7; 4) 15° + 168 + 10117,

117



PO3AIIT 1

m 630. Yu € uywncio:

1) 107 + 5 kparHUM UnCTy 3; 2) 1022 + 7 xparauM uncay 9?
Mo § 4
a 631. IlomaiiTe y BUIVIALL CTeIeHs:
1) b3 2) asa; 3) 98 . 97, 4) p10 : p3;
5) 198 : 196; 6) 715 : T4 Ty (@d) 8) (25)3.
iﬁ 632. O6uucITiTh:

10*-10° . 8°-8Y

1010 "’ gll . g3"
iB 633. 3uaiifiTh 3HAUEHHA X, IPU AKOMY PiBHICTh € TOTOXKHICTIO:
4

1V 3 12
Day-e @3 3 [(?]] -(3].

W 634. SanuuiTs BUpas y BUMVIALL CTENeHsI (7 — HATyPaJIbHE YKCJIO):
aS _a2n
D@?®:a2" - @ :a", nen<7 2) .a*",
n 5
a” -a
@ 635. 3uaiigiTe ocTaHHIO UMY UKcaa (1 — HATypaJIbHE UKNCJIO):

1) 84n; 2) 74n+1.

1)38:37;  2)25.212:215 3

Mo § 5
a 636. ki 3 Bupasis € ogHouwseHamu? fAKi 3 ogHOUIEHIiB mOZAHO
Yy CTaHIapTHOMY BUTJIAII:
1) —aZc; 2) Ta - 2b - 4; 3) 17; 4) aaba;

5)6[%x—%yj; 6)p+ 1; 7 —p?; 8) ¢ — ¢?

iE 637. 3BefiTL OmHOUJIEH O CTAHAAPTHOTO BUIJIAAY, YKaXKiThL
tioro KoeiIieHT i cTeninb:

1
1) —Eazb - 2ab7; 2) 3m - (-2m?) - 5m’;
3) —Tap? - 0,1a2p? 4) lém2 . gmcz;
9) —a - (=b) - (-¢) - (=5d); 6) p? - (—2a?) - (-5p7) - ad.

iE 638. CxiamiTe mo gBa PisHMX OMHOUYJEHM CTaHIAPTHOI'O BU-
rany 3i amMiEEUMU a i b Takux, 1moo:
1) cremiHb KOMKHOI'O 3 HHX JOPiBHIOBaB 7, a KoedillieHT mOpiB-
HIOBaB —8;
2) cTelliHb KOKHOT'O 3 HIUX JTOPiBHIOBAB 3, a Koe(illieHT mopis-
HiI0BaB 17.
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o § 6
a 639. 3HaigiTh TOOYTOK OTHOUJIECHIiB:
1) 3m - 2n; 2) —4p - 2a; 3) 8m? - 3n; 4) —2a3 - (-b").

iE 640. IlomaiiTe BUpas3 y BUIVISAAL OJHOUJICHA CTAHJAPTHOIO BUIVISALY:

1) —2,5m?2 - (—~4m3p); 2) 12p2m - (—g p3m7J;
3) 0,6m"a® - 10m2a” - %m3; 4) (-mn")3;
5) (-2a°b")%; 6) (m®p"a®)’.

'E 641. 3uaiigiTe ogHOUJIEH A, SKIIO:
1) A - 14m2n = 42m*n?; 2) 3p3%q" - A = -21p3q".

642. BuxonaiiTe MHOKeHHS ofHOuIeHiB 0,4m - 10nm? ta sHAHAITH
3HaUEHHS OJep:KaHoro moOyTKy, akimo m = —2; n = 0,5.

]: 643. Yu morkHa mOAATH BUPAa3 y BUIVIAAL KBaJpaTa OJHOUJIEHA:
1) 49m8n!2; 2) —25a4b8,;
3) —0,2m*n? - (-5m2n%); 4) —(—-3a*)? - 3al2?

644. Ilpu sxoMy HaTypaJbHOMY 3HAUeHHi 7 PiBHiCTH
2,5a8¢c)" - 0,16¢° = 2,5a%4c® € ToTOXRHiCTIO?

Ho § 7

a 645. 3 maHWUX OMHOUJIEHIB CKJIANITH MHOTOUJIEH Ta BKAKITH
HOro CTeIliHb:

1) 5a2 i 4b; 2) —a?; ab i m;

3) 5c3 i -8; 4) 3mn?; 4mn; —-5m®n i 1.
iﬁ 646. 3BeiTh MOAi0HI YJIEHM MHOrOYJIEHA:

1) 8a2b — Tab? + 5a2b + 4b3a;

2) 5mn — 2mn — 8 — 3mn;

3) Tm® + m?2 — 8 — m3® + 3m?;

4) 2x%y — Txy? — bxy + 3yx? + Ty’x.

iﬁ 647. 3BeniTr MHOrOYJIEH

—iab - (-8ab?) + 8a? - (-1,5ab) + 20ab - (—0,1ab?) + a2ab + 2a - 6a2b

IO CTaHAAPTHOI'O BUIVIAAY i 3HAWIITHL HOro 3HAUEeHHS, AKIIO @ = D;

__ L
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.} 648. Yu icuyroTs Taki HaTypaJbHi 3HAYEHHs 3MiHHOI a, IpU
AKNX 3HAUeHHA MHoroujgeHa 2a2 + 6a + 7 € mapHUM uncaom?

Ho § 8
iE 649. CrpocriTs 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).
'E 650. 1) IlogatiTe mHOrounen 4x3 — 4x2 + 5x — 7 y BuUrIAmi
CyMU IBOUJIEHIiB.

2) IonaiiTe MHOTOWIEH X% — H5x + Tx2 — 9 y BurIaAAi pisEmmi
OHOUJIEHA i TpuuJjeHa.
651. SIkuii MHOrOuJNeH y cyMi 3 MHOrOuseHOM 2x2 — 8x + 7 mae:
1) 0; 2) 5; 3) 3x + 1; 4) x% — bx + 7?
;: 652. JToBeniTh, I1T0 cyMa ABOX IOCTiOBHUX HEeHApPHUX ITiINX
yuceJs SiJIUThCA Ha 4.
653. Copocrits Bupas
1
5xy — 8x%y — (3xy — (4ny2 + 8x2yj — 2,75xy?)

i 3HAMAITH WOTO BHAUEHHSA, AKOIO X = —1; y = 3.

Ho§ 9
a 654. BukonaiiTe MHOXXEHHS:
1) a(b + 7); 2) c(2 — x); 3) —a(m — 3); 4) —b(a — x + y).

iﬁ 655. IlepeTBOpiTh JOOYTOK HA MHOTOYJIEH:
1) 2xa(a® — 3ax); 2) —-3mp(2m?3 — 5mp);
3) 4ab?(a? — 2ab — b?); 4) 4m3 — 2mn? — n?®)mn?;
5) (-0,1x%y + 0,2x%y — y?)(-5x%y);
6) —10n3x (5nx? — 2n%x + x°).
TE 656. CrpocTiTh Bupas i 3HAWIITL HOT0 3HAUEHHA:
1) 2x(x +y) —y@Cx —y) — y(y + 1), axmuo x = -5, y = —10;
2) m2(m?2 — 5m + 1) — 2m(m3 — 4m? + m) + m* — 3m3 + 2,
AKIO m = —3.
657. I[Ipu axomy 3HaueHHi 3MiHHOI 3HaueHHA Bupasy 2x(6x — 5)
Ha 5 MeHIIIe 3a BifmoBigHe 3HaueHHs Bupasy 3(4x2 — 5)?
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:; 658. CopocTtiTh Bupas
1x" - §x2(l +x" )+ lx3(x”73 +2),
8 8 2

ne n > 3, n — HaTypaJbHe YKCJIO.
659. 3a mepIuii eHb 3 OBOYECXOBUINA IPOJAAJIN Ha 3 II OiJIbIIIe 0BO-
. . . 4 .
uiB, Hi¥K 3a JPYIuii, a 3a TpeTii — r Biz Toro, 1110 GyJI0 IIPOKAHO 3a

meprri aBa aHiI pasom. Ilo CKibKU IIEHTHEPIB OBOUIB IIpoaaBaii B
KOXKEH i3 IMUX OHiB, SKIITO 3a IIi TPHX AHi pasoM mpogaju 65 1 oBouiB?

1_83% 5%
m 660. Po3B’a:kiTh piBHAHHSA 2 . T4 =x-2.
o § 10

a 661. BuHeciTh 3a OY:KKU CIiJIbHUN MHOKHUK:

1) 5x — dSy; 2) Tm + Tn; 3) ap + ac; 4) bm — bk.
iﬁ 662. PoskaaniTh HA MHOMKHUKIN:

1) Tax — Tbx; 2) 8a + 24ac; 3) 18p — 24p?;

4) 5m3 — 10m?; 5) —15a2 — 20a3; 6) a” — a? + ab.

.‘E 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).

4‘) 664. Po3B’:KiTh piBHAHHA:
1) x|x — 8| — 5|x — 8| = 0; 2) |xllx — 2| - 7jx — 2| = 0.

@ 665. IIpu mesxoMy 3HAUeHHI X 3HaYeHHS BHpasy X2 — 3x — 13 1o-
piBHIOE —1. 3HAUAITH TPM TOMY CAaMOMY 3HAUEHHI X 3HAUEHHSI BUPA3Y:

1) 2x2 — 6x — 26; 2) x%(x2 — 3x — 13) — 3x(x? — 3x — 13);
3) 3x2 — 9x — 8; 4)ix2—§x+3.
12 4
Jo § 11
a 666. BukoHaiiTe MHOKEHHS:
1) (m - p)a + x); 2) 2 + t)(a - 3);
3) (a + b2 + ¢); 4) (@ —2)(b — 3).

iﬁ 667. ITogatiTe y BUIIAAL MHOTOUJIEHA:
1) 2m — 3p)(83m + 2p); 2) (242 + b)(8b — 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. CrnpocriTe Bupas:
1) (a@a—-8)2a-2)— (a+ 9)a — 3);
2) (x — y)x + 3) — (x + y)x — 3);
3) (Ba — 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.

;: 670. [ToBeniTh, 1110 3HAUEHHS BUPA3Y
2(10x — 5)(x + 0,6) + (4x2 — 1)(2x — 5) — (2x — D)(@x2 + 2x + 1)
He 3aJIeKUTh BiJl 3HAUeHHsA 3MiHHOI.

671. Hosenite, mo (x + I)(y + 1) — (x — I)(y — 1) = 8§, axmo x + y = 4.

m 672. JIBa akBapiymMu MamOTh (POpMYy IPSIMOKYTHOTO IIapaJjeJie-
mimema. oekuHa mepiimoro Ha 10 cMm Gingbina 3a IOro IMTHUPUHY.
Hos:xkuHa apyroro akBapiyma Ha 20 cM 6isibInia 3a MOBKUHY Iep-
mroro, a mumpuHa Ha 10 cMm GijbIna 3a IIHPUHY mOepIIoro. JIKIMo
o0MaBa aKBapiyMu HAIIOBHUTH BOJOIO HA BHCOTY 25 c¢M, TO BOAU Yy
apyromy Oyzme ma 37,5 o OisibIiie, HijK y ImepiioMmy. SHAHIITH TOB-
JKWHY i IIIMPUHY TEPIITOro akBapiyMma.

Ho § 12
W) 673. 3akiHuiTh pOSKJIALAHHSA MHOTOYJIEHA HA MHOYKHUKN:

ab— T+ 3a—21=(ab—-Tb) + (3a —21) = ...

iﬁ 674. PoskaagiTh Ha MHOMXHUKN:
1) m(a — b) + 3a — 3b; 2)ald +c)+ b+ c
3) 3a — 3¢ + xa — xc; 4) ab — ac — 4b + 4c.

TE 675. IlomaiiTe MHOTOUJIEH Y BUIVIAIL HJOOYTKY:
1) 12x2¢ — 8x2%y — 9cy® + 6y%;
2) 1,6mn2 — 2,4mp? — n® + 1,6np2.

() 676. PosB’sikiTh DiBHAHHA x2 4+ 5x — 6 = 0, 3acTOCyBaBIIN PO3-
KJaJaHHs MHOTOUJeHA Ha MHOKHUKH.

IOo § 13
a 677. IligHeciTs, BOYJICH A0 CTEIICHS:
1) (x — p)% 2) (m + a)% 3) (b — k)% 4) (y + o)’
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iﬁ 678. IlepeTBOpiTL BUpa3 HAa MHOTOYJIEH:
1) 8a — 7)% 2) (2b + 5)%; 3) (10m — 5k)%;

2
4) (4p + 99)% 5) (0,1m — 5p)?; 6) [%a + 6bj .

—
‘B 679. CopocriTh Bupas i 3HalAiThL #1Or0 3HAYEHHS:

@-1)2-(a- 2)P? axmpo a = 1%;
1
2) (3b + 2)% + (8b — 2)?, axmo b = -3

680. 3HaligiTe Yncio, KBaApaT SKOro Ipu 30iJbIIeHHI I[bOTr0 YuCc-
Ja Ha 3 30ijbiryerhesa Ha 159.
. 681. Yu e pisnicts (@ — b)? = |a — b ToToxHICTIO?

682. ITomatiTe y BUTVISAAI MHOTOUJIEHA:

D) ((x+y + a3 2) (b-0—a)%
3) (m + n + 2)% 4)(a@a+3-c)a+ 3 -o).
o § 14

a 683. IlomaiiTe y BUIVIAAL KBagpara ABOUJIeHA:
1) m2 — 2mp + p?; 2) b2 + 2by + Y% 3a?-2-a-4+ 42

iﬂ 684. PoskiafiTs Ha MHOKHUKH:

1) m? + 20m + 100; 2) 49 — 14b + b%;
1 1
3) 0,09x% + 0,6x + 1;  4)———p + p%
) x x ) 36 3PP
5) 4x2 + 20x + 25; 6) 4m2 — 12mp + 9p2.

iﬁ 685. 3uaiigiTs 3HaueHHS BUPA3Y:
1) -100m? + 20m — 1, axmo m = 0,1; —0,9;
2) —4x2 — 12xy — 9y?, axmo x = 0,03, y = —0,02.

4‘; 686. Po3B’1:KiTh piBHAHHS:
1 1
1)3x2—2x+§=0; 2)5y2+2y+g=0.
687. 3miHiTh omuH 3 Koe(illieHTiB MHOrOUJIeHa TaK, 100 oaeprKa-

HUH Tpu4YjgeH MOKHAa 0yJio MojaTy y BUMVIAAI KBajapara JBOUYJIEHA
(3HaiimiTh TpU Pi3HUX PO3B’A3KH):

1) 100m2 + 40mn + n?; 2) 25a2 — ab + 9b2.
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@ 688. IloBeniTh, 110 Ipu OyAb-IKNX 3HAUYEHHAX 3MiHHUX BUpPAa3
Ha0yBae JHIlle HEeBiJ’€eMHUX 3HAYEHD:

1) 4x(4x — 10) + 25;
2) (@ — 2)(a — 2) + 2m) + m?;
3) (@ + b)a + b+ 8) + 16.

IOo § 15
a 689. fki 3 piBHOCTEIT € TOTOKHOCTSIMIU:
1) (b - x)0b + x) = b% + x2 2) (c — d)c + d)=c® - d?%
3) (m + n)(m — n) = (m + n)% Y@+ -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. IlomaiiTe y BUTIAAI MHOTOUYJIEHA:
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 3HAHAITh HOr0 3HAUEHH:
1) (1,9x — 3)(8 + 1,9x) + 0,39x2, axmo x = 2;
2) 9,99 - (5y — 0,1)(5y + 0,1), akmio y = %;

3) 2x — 3y)(2x + 3y) + (3x + 2y)(3x — 2y),
armo x = 1,8; y = —1,8;
4) (ab + 1)(ab — 1)(a@?b? + 1), axmo a = 5; b = %
] 693. O6unciite: 740 - 340 — (2120 — 1)(2120 + 1).
Ho § 16
;:1 694. fAxi 3 piBHOCTe! € TOTOKHOCTAMU:
Dm?2-p2=m+p(m-p); 2a2-T72=(@-Na+77);

3)c? —d?=(c—d)c+ d) 4) 92— a2 =(9 - a)??
iﬁ 695. PoskamiTh Ha MHOMKHUKU:
1) x2 — 49; 2) 100 — p?; 3) 0,04m? — n?;
4) 25x% — 36y?; 5) 16a2 — b2c?; 6) 121m2a2 — %bz.
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TE 696. Po3p’a:kiTh piBHAHHSA, Je X — 3MiHHAa:

1) a?x2 - b2 =0, a = 0;

2) x2 — 0,09a2 = 0.
C’ 697. Yu ginursca:

1) 1382 — 1362 na 4; 2) 3492 — 3472 na 6?
698. PoskianiTh BUpa3 Ha MHOXKHUKIH:

1) 9 — 2x — 8)3x + 2) — 2x(5x + 10);
2) (3x + 5)dx — 5) — 2x(2,5 + 1,5x).

Ho § 17

Wl 699. Sxuit 3 raHUX BUPA3iB € HENOBHUM KBaJpaTOM CyMU BU-
pasiB m i n, a AKWUII — HEIOBHUM KBaJpPaTOM iX DPi3HMILi:
1) m2 — 2mn + n?; 2) m?2 + mn + n?;
3) m2 + 2mn + n?; 4) m? — mn + n%?

iﬁ 700. PoskiagiTe Ha MHOKHUKN:

1) x% - y3; 2) p3 + k3; 3) a® — 64;
4) % + b3; 5) 0,001m3 — 1; 6) 8x3 + 27p3.

TE 701. [loBexiTs, 1m0 3HaueHHa Bupasy 37° + 133 ginureca Ha 50.

—

W 702. JloBeniTh TOTOKHICTD:
x0—yf = (x - y)x + YE* + xy + yHE® - 2y + Y.

Ho § 18
a 703. 3akiHUiTh pos3KIagaHHA HA MHOKHUKNI:
1) ym? — 4y = y(m? — 4) = y(m? — 2%) = ...
2)ca’?+ 2ac+c=c@®+2a+1)=..

iﬁ 704. PoskaagiTs Ha MHOMXKHUKYN MHOI'OYJIEH:

1) mp? — mq?; 2) 20a2 - 5; 3) ¢ — c3

4) 64a% — a%;  5)5x2— 10xy + 5y%  6) 2b + 4bn + 2bn?.
.ﬁ 705. IlomaiiTe y BUrIALL JOOYTKY:

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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: 706. PosknaniTe Ha MHOYKHUKU MHOT'OYJIEH:
1) am* — m* — am? + m?; 2) a®b — a® — ab + a;
)b+ 1-b%2-1b; 4) x3 — 27 + x* — 9x2.
707. JoBexiTh TOTOXKHICTH:

D@+ 1P —4@+1)=(@+ Da- Da+ 3);
2) (m2 + 9)2 — 36m?2 = (m — 3)%(m + 3)2.

Mpo cdyHpaTopiB
MatemMaTUiHuUX onimMniag B YkpaiHi

Tpoxu paHille M1 BXe po3noBsifgany npo iCTopito MateMaTU4HOro onim-
niagHoro pyxy B YkpaiHi, Tenep geranbHille po3kaxemo npo noro pyHaa-
TopiB, SKi BiNbLUy YaCTUHY CBOIO XWUTTS NPUCBATUNN BUSIBNEHHIO, BUXOBaH-
HIO Ta HaBYaHHIO MaTeMaTMyHO 06aapoBaHOi Monog;.

1 «BiH xuB i ropiB 6e3mipHOIO JIOGOB’I0 10
’ Vrkpainu i 1o MaremaTuku i yBech CBiifi KOpPOT-
it ), KWl BiK IIpaijioBaB HEBIMHHO If TBOpYO Ha 6Jia-
A 3 ro Haykwu, Ocsiru pigHoro mapomy. Moro jex-
Q ¢ | wii — me i cuia, i 6esmipHa rInboUYiHb, i Kpaca
MaTeMaTuuHOl fyMKU». I1i cioBa npo Muxaitina
ITununosuua KpaBuyka mo fioro 115-pivus mammcaaa Hima Omana-
ciBua Bipuenko, ykpaiHCbKUII MaTeMaTUK, ZOKTOpP (ismKo-MaTeMa-
TUYHUX HAYK, 3aCHYKeHUH HPaIiBHUK OCBiTHM YKpainu, mpodecop
Harimiomansaoro Texuiuumoro yHiBepcurery Yipainu «KIII».
Hapoxusca maiiOyTHili Buenmit 27 BepecHs 1892 p. y c. HoBHusa
Ha Bomuni. HaBuasca B JIynpkiii rimHasii, axy B 1910 porri 3akinuwms
i3 30JI0TOI0 MeJAJIII0, 1 BCTYIMB Ha MareMaTHUYHe BigmijieHHs (isuKo-
MaTeMaTUYHOTO (haKyIbTeTy YHiBepcuTeTy cBATOro Bosogmmupa (HIuHL
KuiBchkuii Hamionanmpumit yHiBepcuter imeni Tapaca IlleBuenka).
Y 1914 pomi M. KpaBuyk s3akiHuye yHiBepcHTET i IfOro 3aJIHIIAIOTH
IIpU yHiBepcuTeTi AK TPO(hEeCOPCHKOr0 CTUIEH iaTa JJIA IiATOTOBKY J0
HAYKOBOI Ta BUKJIAJAIlbKOI PoOOTH. YCITIIITHO CKJIABIIM MAaTiCTEPCBhKi
icoutu B 1917 pomi, Muxaiiso KpaBuyk omep:Kye 3BaHHS IIPUBAT-
morierTa. I BigTOMI BCcsA HayKoBa, IleJaroriuHa Ta I'POMaChKa Misfiib-
micte KpaBuyka mos’sisanHa 3 KwmeBom. Binm BuKJIamae MaTeMaTHUHi
OpegMeTU y BIEDPIIE CTBOPEHMX B CTOJUIII YKPaiHCHKMX TiMHAa3idAX,
YKpaiHCbKOMY HapogHOMy YyHiBepcuTeTri. ByB yumrtenmem Apxwuma
JltonbKY, BUHAXigHUKA TypOoaKTUBHOrO ABuryHa, Ta Cepria Kopoaso-
Ba, aBiaKkoOHCTPyKTOpa 3i cBiToBuM im’am. Ha mekmisx Mwuxaiina
IIununoBuya HikoMM He OyJI0 BiJILHOTO MicIif, CJIyXaTH HMOTO JIEKITil
mpuxonuau i 6iosoru, i ximikw, i dimocodu, i dimonoru, i pobiTHUKY...
Y 1919 pomi KpaBuyk ony0OiikyBaB IepIINil IIepeKJal yKpaiH-
CbKOI0O MOBOIO mifpyuHuka «Enementapua reomerpis» A.IL. Kuce-
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JbOBA, POCiMICLKOMOBHOTO HiflpyYHHWKA, AKWUI HA MOYATKYy XX CT.
OTPMMAB CXBaJIbHY OIIiHKY BUMTEJiB MaTeMATHUKKM Ta IIPOiCHYBaB
OiJIBINI AK IIIBCTOJIITTA A’k A0 mepeOymoBUW MIKiJIBHOTO KypCy MaTe-
matuku B CPCP. Ha mouatky 1920 poxy Muxaiina ITuaumnmoBuua
o0paHo wyieHOM KoMicii maTemaTuuHoi TepmiHOOrii mpu IHCTHTYTI
HayKoOBOI MOBM YKpaiHChKOi akamemii Hayk. Ha KiHems Toro x
POKY Ii€fo Komiciero mig romoByBanuam M. KpaBuyka Gyso cTBOpe-
HO TPUTOMHUMI MaTeMaTUYHUHN CJIOBHUK. [IMjabHE BUBUEHHA IpaIhb
Muxaiina KpaBuyka mii MOBHO-TEPMiHOJIOTiUHMM KYTOM 30py i
HUHI MOKe HIPUCIYKUTHCA TaKill aKTyaJbHill cOpaBi, IK mOgajb-
m1a po3poOKa Ta BAOCKOHAJIEHHS YKPalHCHKOI MaTeMAaTHUYHOI TepMi-
HoJorii. BinbHO BoJsiofitoum Kismbkoma MoBaMu ((hpaHITy3bKOIO, Hi-
MeIbKOI0, iTaifichK0I0, TMOJbChKOI0, POCIICHKOI0), BiH IMMCAaB HUMU
CcBOi HAYKOBi IIpaIlri, aje HaldacTillle — pPiJHOI0 MOBOIO, i IId #OTO
MOBA — TiTHWH 3pa30K YKPaiHCHKOr0 HAyKOBO-MAaTEMATUYHOI'O CTHJIIO.

Y 1924 pori Muxaitno [IununoBuu KpaBuyk OGamMCKyde 3aXUCTUB
JOKTOPCHKY namcepraitito. Ile 6yB meprimii B YKpaiHi 3aXuCT ZOKTOD-
cbKoOi auceprarii. ¥ 1925 pori MuxaiiaoBi KpaBuyky 0y/10 IpHCBOEHO
3BaHHsa mpodecopa, a B 1929 porii itoro obpano miticHuM ueHOM Bce-
YKpaiHChbKOl akamemii Hayk. ¥ Bimi 37 pokiB BiH cTaB HAMOJIOAIIINM
akagemikom B Ykpaini. Maremarnuni inrepecu Muxaiina IInaumnoBu-
ya — po3MaiTi, f10ro HAyKOBi IIpalli BiJA3HAUYAJINCh OPUTiHAJIBHICTIO iei,
HEeCTaHIAPTHICTIO IMiAXOMiB A0 BiIOMMX i HOBMX MaTeMaTUYHHUX IIPOO-
gem. CBOepiHICTh Ta THYYKICTH MUCJIEHHSA, BUCOKA MPOAYKTUBHICTh Ta
nmpane3faTHiCTh, epyJoBaHiCTh, BUMOIVIMBICTH Ta HAYKOBAa IIEIPiCTh,
BigmamicTs Hayii M. KpaBuyKa BUKJIMKAJIN 3aXOILIEHHS HOT0 YUHIB Ta
TIOCJIiJOBHUKIB, KOJIO SKMX 3HAYHO 3 POKY B PiK POBIINPIOBAJIOCH.

Bicim pokis, 3 1929 mo 1937, 6yau HANILIi IHIITAMY Y TBOPYOCTI Ta
HaykoBux 3mo0yTkax M. Kpasuyka. BiH omep:Kye HM3KY TNIMOOKMX
PesyJIbTaTiB y Pi3HUX pO3aijax MaTeMaTHKU, 30KpeMa i B Teopii MHO-
TOUYJIeHIB, BUJIA€ IMiAPYYHUKU AJIA BUINOI IIKOJIW, iHIiIiIO€ ITPOBEIEH-
Hs IepIol B YKpaiHi IMIKiJaIbHOI MaTeMaTUYHOIL OJiMIiagy, Helmepeps-
HO TIIpaIlo€e HaJ VIOCKOHAJEHHAM MaTeMaTUYHOI TepMiHOJIOril.
PesynbTaTét cBOiX MOCJIiIMKEHDb NPYKYE HE TiJIBKM B HAYKOBUX BUIAH-
HaX YKpaiunwm, a i1 3a KopaoHoM, B Itamii, ®@panmii, Himeuunmi.

AJge Tpariumo ckJajsacsa mogaJjbina moas Muxaiina IIuanmoBu-
ya. ¥ CPCP mouanucs craidiHchki pempecii. ¥V 1938 pomi Ta:xka
roguHa BUIIPOOOBYBAaHb HACTAJA i JJIA HHOro. MOTo 3aapeIToBy-
I0Th, IHKPUMiHyIOUM CTaHAZAPTHWIN HaA TON dYac HaOip 3JIOYMHIB:
VKpalHCBKHUII HAaIliOHAJi3M, HIOIUTYHCTBO, KOHTPPEBOJIOIINHY mi-
AJNBHICTL, V 3B’A3KY i3 uuM y BepecHi 1938 p. M. KpaBuyka 6yJio
sacynsxeno 10 20 POKiB TIOPEMHOrO YB'SI3HEHHA i II'ATH POKIB 3a-
cIaHHA Ta BigmpaBieHo B TiopeMHiI Tabopu Ha Kommmy. Tpu Ka-
TOPKHi 3uMU i JriTa BigOyB BiH TaM, XBOPHUl i IpUTHiIUeHWI HecIpa-
BemuBicTio. A 9 Oepesua 1942 pory #oro He CTaJ0. 3aTUIINBCS
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Muxaiino KpaBuyK Ha BiKH BiuHi B KOJTMMCBKili Mepa3J0Ti mopsn 3
noeToM-HeoKJIacukoM Mwuxaiismom paii-Xmaporo, 1o 3a KiJbKa JiT
IO HBOT'O CIIOYHMB Y Ti¥l maJiekiil 3eMJii, mOpAa 3 THCAYAMMU iHIITUX 3a-
KaToBaHUX IpeAcTaBHUKIB inTesirenii. I simmre B 1956 porri Muxaii-
Jga IInaunoBuda OyJio peabiiToBaHO.

Y 1992 porii, micas 3m00yTTA He3aIeKHOCTI, YKpaiHa BigsHaum-
s1a 100-pivus Bix nua mapomxenna M.II. Kpasuyka. Moro im’s 6yio
s3aneceno B Mixxkuapomuuii xanengap IOHECKO BusHauHHX HAyKO-
Bux pAisguiB. ¥ HamioHanbHOMY TeXHIYHOMY YHiBepcuTeTi YKpaiHu
«KuiBcbkuit [lomitexuaiuanii Iacturyrs (HTYY «KIII») mepioguuno
npoxonsaTh MiskHaponHi HayKoBi KoH(MepeHIii, mpucBAdYeHi mam’aTi
akagemika Muxaiina KpaBuyka, y AKuX 6epyTh y4acTh yUeHi 3 ycix
obJiacteii Ykpaiuu, 3 Bimopyci, JIuteu, Pocii, Ascrpauii, CIITA, Hi-
meuunuu, [loabiri, Kuraro, Amouii Ta immux Kpaix.

ITam’aTe mpo Muxaiina IIununosuua KpaBuyka yBiuHeHo B Ha-
3Bi ofHiel 3 KMIBCLKUX BYJIUIlb, Ha OATHKiBIIIMHI BUEHOTO BiIKPUTO
tioro myseii, y HTYY «KIII» 3acHOBaHO CTHUIIEHAiIO IiOT0 iMeHi, a Ha
TEPUTOPii IIHOTO BUIITY BiIKPUTO MaM ATHUK BUEHOMY, Ha IIOCTaMEH-
Ti SKOr0 BUKApOOBAHO HOT0 KUTTEBE Kpemo: «Mosa 0008 — Ykpai-
Ha i MmaTemaTukar.

IcTopist 3Hae Bpaxkatoui Npuknagu, Konv Taem-
HWULi HayKW NiZKOPSNNCS IOHUM JOChiAHMKaM.

BupatHoro matemaruka i disuka-teopetuka
Mukony MukonavioBnya Borontobosa (1909—
1993) 6yno 3apaxoBaHO [0 acripaHTypu, KOnu
nomy Lie He BunoBHUNocs i 15 pokis. Y 17 pokis
3a AOCArHEHHs B MartemaTtuui Momy MpucBoinm
CTyNiHb KaHauMaaTta Hayk. Llle 4yepe3 gBa poku
noro HaykoBi npadi 6yno Big3Ha4eHoO Haropoao
BonoHcekoi akagemii Hayk (ITanis), a B 20 pokiB
3a BM3HaYHi AOCArHEHHS B ranysi matemaTukum 3a
piLeHHAM BceykpaiHCbKoi akagemii Hayk MomMy Gyno NpUCYmXeHO HayKo-
BUI CTYMiHb AOKTOPa (hisnKo-MaTeMaTU4HMX Hayk 6e3 3axncTy ancepravii.

Haponusca Muxosa Boromio6os y Husxkuromy Hosropogi (Pocis),
ajie OiJBINYy YacTHHY CBOI'O JKHUTTS i HAYKOBOI AifAJIBHOCTI IPOBiB
B Ykpainmi. Komu MuKoJi BUIIOBHMBCA PiK, HOTO poOAMHA IIepeix-
mxae no Kwmea. IOuumit MuKoJsia caMOCTifiHO OHpalbOBYE Kypcu
BUIIIOI MaTeMaTHKU Ta (pisuKu, i TPUHAAIMATHUPIUYHOMY XJIOMIIO 3
HaA3BUUYAMHUMU 3Ii0HOCTAMM [JO3BOJAIOTH BiABigyBaTw JIeKIlii B
KuiBcbkoMy yHiBepcuTeTi. 3 BeJIMKUM 3aXOIJIEHHAM IOHAK BUBUYAE
TYyT MaTeMaTUKy, (Pi3UKy, acTPOHOMi0, Oepe ydJacTh y poOOTi Hay-
KoBuX ceMiHapiB. 3 1923 poKy #0oro 3aHATTAMH 3 MAaTEMATHUKU Ke-
pye Bimomuii yuenmii, marematuk i mexaumik M.M. Kpuaos (1879—
1955). ITonan nBa mecatuaitTTa Mukrosa MukoaaiioBuu Boromo6oB
KepyBaB npoBefenuaM y Kuesi Ta YKpaiHi yuHiBCbKMX MaTeMaTHu-
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HHUX oJyiMmmian, 6yB mpogecopom KuiBcbkoro i MocKOBCBKOro yHi-
BepcuTerTiB, nparmiosas B Akagemii Hayk YPCP, y MaremaTunuaOMY
imcturyTi im. B.A. CreknoBa Aranemii nayk CPCP, MixuaponmHo-
MYy HayKOBOMY II€HTDPi AfepHO-(hisuuHmx gocaigxens — O6’efHAHOMY
iHCTUTYTI AmepHUX Aocaimxenb y M. [yoma (Pocis).

3 yKpaiHCbKUMM MaTEMaTU4YHMMM ofiMnNiagaMy HEPO3PUBHO MOB’'sI3aHe
iM's LWe opHiei HenepeBepLLeHoi ocobucTocTi — Muxainina Mocvnosuua
AnpeHka (1932—-2004), kM LWOPOKY OO OCTaHHIX CBOIX OHIB 04O0Mt0BaB
Xypi BceykpaiHCbKOI YYHIBCHKOT onimniagw.

Hazgssuuaiino ILIiZHUM € MOro KHUTTEBUIA
max. Hapogusea y c. IpimaiiniBka YepHiris-
cbKoi obacti. Ba cioBamu camoro Muxaitna Vo-
CHUIIOBMYA, HMOr0 MEPIIUMH ITiAPyYHUKaAMU OyJIu
oykBap Ta «KobOzap» IlleBuenka. HaBuarouucs y
ITKOJIi, BiH TBepJO BUPIIIUB CTaTH MaTeMaTu-
KoMm. ¥ Gepesui 1950 p. Muxaiiio mmouys mo pa-
nIio oroJsorteHHs, 110 B KuiBcbKomMy yHiBepcuTe-
Ti Mae BimOyTucsa MareMaTM4Ha oJiMIiaza, i,
Mapuu 0aKaHHSA B3ATH B Hill yUacTb, HAIINCAB
JI0 VHiBEPCUTETY JIUCTA i3 3aIIUTAHHAM IIPO TaKy
MOKJIUBICTb IJiA MIKoJApPiB He 3 KueBa. Yepes meAKHil yac oTpuMaB
BiAIOBiZb i3 3aIpOINIEeHHAM B3ATH B Hill yuyacThb. Tomi Muxaiimo mocis
y X 3MaraHHaX 2-Te Micrie 3-momisk yuHiB 10 Kiacy. Toro & poKky BiH
B3aKiHYMB IITKOJIy i3 B0JIOTOI0O MEAJIII0 Ta BCTYynuWB A0 KwuiBchbKOro
YHiBepcuUTeTy Ha MexXaHiKo-MaTeMaTUYHUi (GaKyJabTeT, a IIicJid oro
3aKiHUEHHS — JI0 acIIipaHTypH. 3aXUCTUB KaHANAATCHKY i JOKTOPCHKY
nuceprartii. Ille 6yayuu acmipaHToM, BiH 6epe aKTUBHY y4acCTh B Opra-
Hizanii KniBchbKHX MaTeMaTHUUHMX OJIIMITia[ Ta IIiJroTOBI[i KOHKYpPC-
HuX 3a1a4. A 3 1970 poky cTae rojioBoo Kypi BeceykpaiHCHKOI yUHIB-
cbKOi omimmiagm 3 marematuku. Ilomaxg 40 pOKiB CBOro KUTTS
Muxaitno MocumoBud BiffaB POSBATKY IIKiIHHOI MATEeMATHYIHOI OCBI-
TH, BUJAHHIO TOCIOHMKIB 1 3aJauHMKIiB 3 MaTeMaTHUKW, TUTAHIUHIiI
mpalli 3 BUXOBaHHSA MaTeMaTH4YHO 3mi0Hoi Mosomi. ¥ 2010 pori Ha
vyects Muxaiina VMocumnoBuua HasBaHO BeeykpaiHCbKMIT TYpHIP I0HUX
marematukiB (TIOM), 1ie omie He MEHIN TMOMYJISPHE 3a oJdimMmiamy
MaTeMaTUUYHe 3MaraHHsS BCEYKPalHCHKOTO PiBHA.

VYce cBoe xuTTA BiH mpomnpamiioBaB y KuiBcbKoMy yHiBepcuTeTi
(umui — KuiBcbKuil HalionanbHMil yHiBepcuTeT imeHi Tapaca Illes-
yeHKa), Oiabmr Hisk 30 pokiB 3aBimyBaB Kadeapoio Teopii imMoBip-
HOCTEeH Ta MaTeMaTUYHOI CTAaTHCTHUKM MeXaHiKO-MaTeMaTHYHOTO
daxyaerery. Ilig iioro KepiBHMIITBOM 45 acmipaHTiB 3aXWCTUIN
mucepramnii, 10 cranu moxropamu Hayk. ¥ 1990 pori Muxaiina Mocu-
noBuYa 0yJi0 00paHO UIeHOM-KopecmouaeHToM HarionasHol akagemii
HayK YKpaiHm.

Horo moubka Onbra y CBOIX cIorafax mpo 0aThbKa sasHadasa: «yce
CBO€E KUTTA 0aTHKO IIPUCBATUB JIIOIAM, MaTeMaTHUIli, YKpaiHi...».
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PYHKLLII

J o3HalioMuTeca 3 NOHATTAMU yHKLi Ta ii rpadika, NiHinHoI
hyHKuLi;

J pizHaeTeca nNpo cnocobu 3agaHHs PYHKLR;

J HaBuYMTECA 3HAXOAUTM 06NACTh BUSHAYEHHS | 06racTb 3Ha-
yeHb Aesikux dyHKLUIN, ByaysaTu rpadik NiHiIKHOT dyHKLUT.

‘I ®OYHKIIA. OBJIACTh BUSHAYEHHSA
® I OBJIACTHh 3HAYEHD ®YHKIIII.
CITIOCOBH 3AJTAHHA ®YHKITIN.
®YHKIIOHAJBHA 3AJEXKHICTH
MIK BEJIUYHHAMUA AK MATEMATHYIHA
MOJEJIb PEAJIBHUX ITPOIIECIB

YV KUTTI MU 4acTO CTUKAEMOCS 13 3aJIE}KHOCTAMU MiXK PiBHUMU
BeanmunHamMu. Hanpukiam, mepuMeTp KBajapaTa 3aJesKUTh BijJ 0-
BYKMHU 10I'0 CTOPOHM, ILJIOINA IPAMOKYTHHKA — Bij iforo BUMipiB,
Maca IIIMaTKa Kpeiaum — Bim foro o0’emy, BifcTaHb, AKY [I0Ja€
pyxomuii 00’€KT, — BiJ 11Ooro IIBUAKOCTI Ta Yacy pyxy TOIIIO.

IITo6 posp’sizaTm 3amauy IPAKTUYHOTO 3MiCTy, AOIiJBHO CIO-
YaTKy CTBOPUTHU 11 mamemamuuHy MmoOeab, TOOTO 3aIucaTu 3a-
JEXKHICTh MiK BijoMUMU i HEeBiJOMMUMU BeJIMUMHAMMU 34 ITOIIOMO-
o0 MaTeMaTHUYHUX IIOHATh, BiIHOIIEHb, ()OPMYJ, PiBHAHDL TOIIO.

Posrissremo npuraagu sanexcHocmeil mixe 08oma eAULUHAMU.

Ilpurknan 1. Hexaii cTtopoHa KBaapaTa OOPiBHIOE @ c¢M, a HOTO
nepuMeTp AopiBHioe P cMm. IJda KOKHOTO 3HAUEHHS 3MiHHOI a
MOJKHA 3HAUTH BiAmoBigHe 3HaueHHA 3MiHHOI P. Hampukian,

AKmio a =5, To P =4 - 5 = 20;
aknmo a =8, To P =4 -8 = 32;
akmo a = 1,2, o P=4-1,2 = 4,8.

Tob6To mepuMeTp KBaJpaTa 3aJIeKUTh BiJ JOBXKUHU HOT0 CTOPO-
Hu. MaTemMaTUYHy MOJEJIb ITiel 3aJIe;KHOCTI MOMKHA 3anucaTtu Gop-
myJioio P = 4a.

OCKinbKM KOMKHOMY BSHAUEHHIO IOBXKWHUM CTOPOHU KBajpara
BiITIOBilae meBHe 3HAUEHHA HOTO IMEPUMETPA, TO KaKyTh, III0 Ma-
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€MO 8i0no08i0Hicmb MiK TOBXKHMHOIO CTOPOHU KBajJpaTa i ¥oro e-
pumeTrpoM (abo 3anexncHicmov mine 3miHHumu a i P). Ilpu mnpomy
BBaYKaloTh, 1110 3HAYEHHIO a = b 8idnosidae 3Hauenua P = 20, abo
suaueHHsa P = 20 € gi0nosionum 3HaUYeHHIO a = 5.

3MiHHY @, 3HaAueHHs AKOI BHUOWMPAIOTh MOBiJILHO, HA3MBAIOTh
He3anexcHorw 3MiHHOW, a 3MiHHY P, KO)XHe 3HAUeHHsS AKOI 3aJje-
JKUTh BiJi BUOpAHOTO 3HAUECHHSA A, — 3ANEHCHOI0 3MIHHOIO.

IIpurknan 2. Hexaii aBToM00iIb PyXaeThbCsA 3 MOCTiMHOIO IIIBU/I-
Kictio 80 kM/rox. Bigcraub, SKy BiH Ipu IMbOMY IIOAOJAE, 3aJie-
JKUTH Bif yacy #oro pyxy.

ITosmauumo uac pyxy aBToMo0ins (y rogumHax) OyKBoro ¢, a Bif-
CTaHb, IO BiH momoJjaB (y KijomeTpax), — 6yKBoIO S. I[J151 KOXKHOTO
3HaueHHs sMiHHOI ¢ (me ¢ > 0) Mo)KHA 3HAWTHU BiIOBiAHe 3HAUEH-
HA s. Hanpukaan,

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 3anrcaT (DOPMYJIOIO
s = 80¢, ge t € He3aJIEIKHOIO 3MiHHOIO, & § — 3aJIE’KHOIO 3MiHHOIO.

Y maremaruiti, AK IpPaBWUJIO, He3aJE)KHY 3MIiHHY IMIO3HAUYAIOTh
OyKBOIO X, a 3aJIe;KHY 3MiHHY — OYKBOIO y. ¥ OpUKJIamaxX, AKi Mu
POBTIIAHYIN, KOKHOMY 3HAUCHHIO He3aJIe;KHOI 3MiHHOI Bigmosigae
Juule o0He 3HAYeHHA 3aJIeKHOI 3MiHHOI.

AKOI0 KOKHOMY 3HAYEHHIO He3aJIeKHOI 3MIiHHOI Bigmosi-
A€ €qUHe 3HAYEHHA 3aJIeKHOI 3MiHHOI, TO TAKYy 3aJIeK-
HiCTE HA3UBAIOTh (QYHKUIOHALBHOW 3aneiHicmio, ado

dynruiero.

Hezanexxny sMiHHY Ille HasMBAIOTL ApP2YMEHMOM, a IIPO 3a-
JIeXKHY 3MiHHY KayKyTh, IIJ0 BOHA € pYyHKYi€l0 BiJ IIbOTO apryMeH-
Ty. ¥ HauX IpuKJJagax — nmepuMeTp KBaapara P € pyHKIieo Bin
JOBXKUHU HOr0 CTOPOHU a; BiACTaHBb S, AKY IIOJ0JIaB aBTOMOOLIE 31
CTAJIOI0 IIBUAKICTIO, € (PYyHKI[i€EI0 Bixg wacy pyxy t. SHaueHHS 3a-
JIEXKHOI 3MiHHOI Ha3uUBAIOTh 3HAYEHHAM PYHKYIL.

Yei 3HaueHHsI, SIKMX HaOyBae He3zaJjie;KHA 3MiHHA (apry-
MEHT), YTEODIOIOTH 061acmb 6u3HA4YeHHA QYHKYIL; yci
3HaAYeHHA, AKUX HaOyBa€ 3allekHa 3MiHHA ((YyHKIiS),
YTBOPIOIOTE 061aCMb 3HALEeHb QYHKUIL.

Hanpukaan, obaactio BusHauenud Gpyukiii y npukaani 1 € Bci
momaTHi umcaa a (a > 0).
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O6JacTio Bu3HaueHHA (GPYHKIIII y mpukaazni 2 € Bci HeBim'emHI
yucaa t, TooTo t > 0. ObaacTe 3HaueHb (GyHKII y nmpuraami 1
CKJIAIa€ThCs 3 yCiX momaTHuX uncesa P, a 06jacTh 3HaUueHb (PYHK-
mii y npukJgani 2 — 3 ycix HeBig’eMHUX umcesa s, Tooto s = 0.

IIpurnan 3. PyHKIio 3agaH0 GOpMyJIOH0 Y = % 3HanTu:

1) obGsacTh BU3HAUEeHHA (PYHKILIT; x

2) sHaueHHs (PyHKIII, gKe BiAIIOBiflac 3HAUEHHIO apryMeHTY,
1o mopiBHIOE —2; 6; 10;

3) sHaueHHS apryMeHTy, IPU AKOMY 3HaueHHA (PYHKIiI mopis-
HI0€ —1.

Po33B a3amumua. 1) O6mactio BusHaueHHA QyHKITII € Bci Taki

3HAUEHHsS X, IPU AKUX Ipid Ma€e 3MicT. SHaMEeHHUK ApPo0y

JopiBHIOE Hyaio mpu x = 2. OTKe, 00J1aCTI0O BU3BHAUECHHA (PYHKITil
€ Bci umncJa, Kpim umcaa 2.

8 8
2) dAgmio x = -2, To y=—=—=-2; aKkmo x = 6, TO
) Axug O Y= 55", it
8 8
=——=2;akmo x =10, oy =——=1.
Y=6_2 B Y 1o-2
3) ITo6 snatiTu x, npu akomy y = —1, Tpeba nigcraButu; y ¢op-

myny Gysrnii samicts y uywmeao —1. Marmmemo piBHAHHSA:

8
-1= Py KopeHeM saKoro € yuciyio —6. Omxe, sHaueHHA y = — 1

dyukmia mabyBae opu x = —6.
3amaBaTu (GYHKI[II0O MOKHA PisHMMH cmocobamMu. ¥ IIpuKJa-
Iax, AKi MU posTIAHYIU, QYHKUII 3a0aHo opmynramu: P = 4a;

8 .
s=80t; y = 232 Taxkuii crioci6 3agauua GYHKIII € JOCUTh 3pyU-
x p—

HUM, 00 Jae 3MOT'y IJId JOBLJIBHOIO 3HAUEHHSA apryMeHTYy 3HaXOIU-
TU BiAmoOBiHe 3HaueHHs (PYHKI[ii, Ta KOMIIAaKTHUM, OCKiJIbKU B
GispImocTi BumaakiB opMysia Ma€ KOPOTKHUM 3aIuC.
Tpanagiorbea i QPYyHKILI, AKI Aa4 pisHUX 3HAUEHb apryMeHTY
3aaThesa pisHuMHU (Gopmynaamu. PosriasHemMo Taky (PYHKIIiIO Ta
ii samuc.
IIpurknan 4. Hexailt mano QyHKI[ii0

2x -7, AKIIO x < —2;

y =
X2+ 1, akmio x > —2.

Ileit sammc osHauae, 110 AJIA 3HAUEHb apryMeHTy X < —2 3Ha-

yeHHS (QYHKIII 00YMCIIOI0ThCA 3a opMymoio y = 2x — 7, a 1uada

3HAYEeHb apryMeHTy X > —2 — 3a ¢dopmyo y = x2 + 1.
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Hanpurnan,
AR X =-3, oy =2+ (-3) — 7 =-13;
AR X = -2, Toy =2 (-2) - 7=-11;
akmo x =0, Toy=02+1=1;
AKImo x = 5, To y = 5% + 1 = 26.

3ajzaBatu PYHKIIiI0 MOXKHA i mabauuyero. Takuii cmocib 3aganusa
(GYHKIiI Ha3UBaOTh mabauiHum. Po3risHeMo Horo Ha IIpUKJIA;i.

IIpurnan 5. llloroguuu, MOYMHAIOYY 3 BOCHMOI i 0 TpuHAIIA-
TOi, BUMipIOBaJIM aTMOCc(hepHUN TUCK i oJepsKaHi JaHi 3aHOCUJIN B
TabJINITIO:

Yac ¢, Tox 8 9 10 11 12 13

ArMmochepHUt THCK p, | 753 | 754 | 756 | 754 | 753 | 752
MM PT. CT.

Tabauia 3amae BiAMOBiAHICTL MisK YacoMmM BUMiproBaHHS ¢ i aT-
MochepHuUM TUCKOM p. Il BimmoBigHicTh € QyHKIIiEI0, 60 KOXKHO-
My 3HAUeHHIO 3MiHHOI { BifmOBifae equHe 3HAUYEeHHA 3MiHHOL p.
Y npomy mpukJani ¢t € He3aJNeKHOIO 3MIHHOI0, a p — 3aJIe}KHOI0
aminHoio. O6sacTh BusHaUueHHA (PYHKIII cKJIagaeThbesa i3 umcen 8;
9; 10; 11; 12; 13 (uepmiuii pAgOK TabJuIli), a 00JIacTh 3HaUeHb — i3
yucesa 752; 753; 754; 756 (apyruii psagok TabJInILi).

Tabauunuii croci6 samzamusa (QYHKIII 3pyyHME TUM, [0 I
3HAXOMKEeHHSI 3HaueHb (PYHKIII He Tpeba HIUOro oOUYMCIIIOBATH.
Hespyunuwm € Te, 1110 Tabauniis, K IPaBUJIO, 3aiiMae 6arato Micisa
i Moske He MicTHUTH caMe TOTO 3HAUEHHS apryMeHTY, AKe Hac IiKa-
BUTDH, HAIIPUKJIAM, SKIIO B MEPIIOMY PAOKY TaOJIUIII TAKOro 3Ha-
YeHHsS HeMae. 30KpeMa, y HPHUKJIAIi 5 HeMOKJIMBO 3HAWTH 3HA-
yeHHA @QYHKIii, IM0 BiAIIOBimae B3HAUEHHIO AapryMeHTy, sKe
IOpiBHIOE, HAIIPUKJIAI, 8,5 abo 14.

3amaBaTy QYHKIIII0O MOJKHA TaKOXK BUCJOBJIeHHAM. Taxkuii cmo-
ci0 samaHHa QYHKIII HABMBAIOTH ONUCOBUM a00 CJLOBECHUM.

Ipurnan 6. KoxxHOMYy HATypaJbHOMY YHCJIY IIOCTABUMO Yy Bif-
MOBiAHiCTh KBaApaT Hboro umciaa. Omep:KuMo (PyHKIIiI0, 00aCTh
BU3HAUEHHS SAKOI CKJIAMAETHCA 3 YCiX HATypaJbHUX UYHCEJ, a 00-
JIaCTh 3HAUEHDb — 3 KBAaJpAaTiB I[UX UMCEJI.

DyHKI[IOHAJBHI 3aJIEXKHOCTI, AKi MU POBIVIAHYJIN Y IPUKJIaZAX
2 i 5 € mareMaTHYHMMHU MOJEJIAMM pPeaIbHUX IIPOIIeCiB: MOIEJb
PyXy aBTOMOOiJIs 31 cTaj0l0 MIBUAKICTIO, MOJAEJbh BUMipIOBAHHS
THUCKY IIPOTATOM JeAKOr'0 Jacy.

¥V mopanabiroMy mifi Yac BUBYEHHA aJjrebpu Mu OyaeMo HEOmHO-
PasoBO 3BEpPTATHUCA IO MATEMATUYHUX MOZeJiell peabHUX ITPOIIECiB.
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PyHKUiA — ogHE 3 HAMBAXIIMBILLMX MOHATb
A we Daniye... CyyacHol MaTeMaTukn. 3anexHOCTi MK Pi3HK-
MW BENUYMHaMU LiKaBunn A CTapofasHixX Ma-
TematukiB. 3okpema, y BaBunoi 6yno ckna-
AeHo Tabnuui kBagpari i Ky6iB uncen, Tabnuui cym i LOOYTKIB ABOX Ymcen,
y 'peuji — 3HangeHo CniBBIOHOLWLEHHSI MK enemMeHTamm kona. Y npausax
I. HetotoHa, P. Oekapta, I. JlenbHiua, . ®epma posrngganocs 6arato
PYHKLIOHaNbHUX 3aneXHOCTen, MOB’A3aHNX 3 reoMeTpieto Ta di3nKoto.
Tak, dpaHuy3bki MaTemaTuku [Mep Pepma (1601-1665) Ta PeHe Oekapt
(1596-1650) posrnsgany yHKLi K 3aneXHiCTb opanHaTh TOYKM KpUBOT
Big il abcuncn. PeHe [lekapT BUKOPUCTOBYBAB NOHATTSA 3MiHHOI BEMUYNHMW.
TepMiH «pyHKUiss» (Big NAaTUHCLKOTO functio — BUKOHAHHS, 3BEPLUEHHS)
AN Ha3BwW 3anexHocTen BnepLue BeiB [oTdpig J1enbHiy (1646—1716). Bin
nos’si3yBaB (hyHKUilo 3 rpadiikamu. Llseliuapcbki matemaTtukn MoraHH
BepHynni (1667—1748) Ta noro BugaTHun ydeHb JleoHapa Ennep (1707—
1783) poarnsganu yHKLil0 SiK aHaniTUMHUMIA BMpas, TO6TO BUpas, yTBope-
HWM i3 3MIHHKX | YXCEN 3a AOMOMOrOK TUX YW IHLLIMX aHaniTUYHUX onepadin
(min). MoHATTA YHKLIT K 3aN€XHOCTi OAHIET 3MIHHOT Bif iHLIOT BBIB YeCb-
ku matematuk bepHapa bonbuaHo (1781-1848), a y3aranbHuB — HiMeLb-
ku matematuk MNetep MNyctas Oipixne (1805-1859).

HansaranbHiwe cyyacHe o3HaveHHs yHKLii Byno 3anponoHoBaHoO B
cepeauHi XX cT. CBili BHECOK Y CTaHOBMNEHHSA LbOr0 NOHATTS 3a paasH-
CbKMX Yacie 3pobunun matematuku M. ToHTep, |. lenbdang, C. Cobones,
I lWunos.

~\ Hamezites mpukmazm (QyHKIIOHAJIBHOI 3ayesKHOCTiI oxHiel

©/ gmiHHOI Bif iHIIOI, HA3BITH y HUX He3aJe)XHy 3MiHHY i 3a-
nexny. 9 Illo masusators pyHKHicio? P Illo HasuBaOTH
o0sacTi0 BU3HAUeHHA (GYHKIII i 1m0 — obJiacTio 3HauYeHb
dyuarmnii? D dxi e cnocobu 3amanaa Gyrkmnii? P Hasexmite
npukiIan GyHKIiI, sagaHoi ¢opmyion. 9P Hasexmits mpu-
KJa] (OYHKIIOHAJBHOI 3aJIE}KHOCTI MijK BeIMUYMHAMU, ITI0 €
MaTeMaTUYHOIO0 MOJIEJIJII0 PeaIbHUX ITPOIECiB.

::4 708. (Vcuno) Yu 3aje:KuUTh IePUMETpP PiBHOCTOPOHHLOTO TPHU-
KYTHUKA BiJl HOBKWHU HOro cTOpoHU? Ym € mepmMeTp IIbOTO TPHU-
KYTHUKA (PYHKIII€I0 BiJ TOBKMHM CTOPOHU TPUKYTHHKA? fAKIIo
Tak, TO 3amaliTe 10 (QyHKIIiI0 (OPMYJIO0 3a YMOBH, II[0 CTOPOHA
TPUKYTHUKA JOPiBHIOE A.
709. (Vcrno) fki 3 manmx s3amuciB 3a7aioTh QYHKIII0? YKaXiTh
IJIs HUX HesaJe:KHY 3MiHHY (ApryMeHT) Ta 3aJIe’KHY 3MiHHY:
1
Da=50-T, 2) 7T+ 2x=2x— 8; Dy=——;
ox -7
4)20:5—-4=0; 5 p=t>+t—5; 6) 2a — 5 > 3.
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710. dAxKi 3 maHMX 3amuciB 3a4al0Th PYHKIII0? YKaXKITh OO HUX
He3aJIeXKHy 3MIiHHY (apryMeHT) Ta 3aJIeKHy 3MiHHY:

1) m = 2n? — 5; 2)y=x—x2+3; 3)30-20>T7;
m? +1

4)3x—-5=12-3x; 5H)d-= 1; 6)12-2=6-4.
m_

711. (Yeno) ILmomry Kpyra 3BHAXOZATH 3a (opmyJion S = nre, ge r —
paziyc kpyra. Yum zagae nsg popmysa pyHKIiio? SIkiio Tak, yka-
JKiTh i1 aprymMeHT Ta 00J1acTh BU3HAYEHHS.

712. Ilgomia mpsaMOKYTHHMKA 3i cropomamum x cMm i 10 cm mgopis-
Hioe S. Bupazits dopmysoo 3anexHicTh S Bim x. Uum 3amae ma

dopmyna GpyuKIirio?

iﬁ 713. O6’em Kyba 3 pe6poMm a cMm gmopiBHIoe V cm3. Bupasits
dopmyioro 3anexkHicTs V Big a. Uu 3agae ua popmyaa GpyHKILiI0?
3HaAUAITh 3a I[i€l0 (POPMYJIO0 3HAUEHHS V, SKIIO:
3
1) a =5; 2)a="T, 3)a=Z.

714. TlepuMmeTp TPAMOKYTHHUKA 3i cTOpoHaMu X AM i 8 oM HOpiB-
HI0€ P nM. 3anuimite Gopmyay sasexxuocti P Big x. s 3HaueHb
aprymenty x = 2; 4; 5; 15 3HaigiTh BiANOBiAHI 3HAUEeHHA (PYHK-
mii P.

715. (Veno) @yukKIito 3agaHo GOpMYJIown y = —2x.
1) fIxa sMiHHA € He3aJIE’KHOIO, a AKA — 3aJIEIKHOI0?
2) 3uaigits 3HaveHHA QYHKIII, 1110 BiAIOBiZa0OTh 3HAYEHHAM
aprymenty —3; 0; 8.

716. O6uucaiTh 3HaueHHs GyHKIiI, 3amaHol GopMyso §y = bx — 7
IJIs 3HAUeHb apryMeHTY, IMo JopiBHIOIOTHL —2; 0; 5; 10.

. . 20
717. 3uaiigiTe sHaveHHs QyHKIIiI, 3amaHoi ¢hopmysioio Yy = —, 1A
x

3HaUeHb apryMeHTy, 1o mopisHiooTs, —40; —10; 4; 5.

. 6 .
718. ®yuKIi0 3amaH0 GOPMYJIOI0 Y =——. ¥ Ta0JUIll HaBeIeHO
x

3HaUeHHs ii aprymeHTy. 3aloBHITH TaKy TabGJMITI0 B 30IIUTi, 00-
YUCJAWBIIY BiANOBigHI 3HaUeHHA (QYHKILii:

x -12 -6 -5 -3 2 4 8 10
Y
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719. dyuknio sagano dpopmysaoio y = 4x + 3. ¥ Tabsuii HaBeneHO
3HaUeHHs IiI apryMeHTy. 3alOBHITh TaKy TaOJJMII0O B 30IINUTi, 00-
YMCJIUBIIY BiATIOBifHI 3HaUeHHA (PYHKILII:

x =7 -5 -3 -1 2 4 6 8
y

720. Ckaagite Tabauifo 3HaveHb (PYyHKIII, 3amaHol (PopMyJIOI0
y = x> — 3, 114 3HaueHL aprymenty —3; —2; —1; 0; 1; 2.

721. CxjaagmiTes TaOMUII0 3HaUeHb (PYHKIII, 3amamoi (opmysoro
y =5 — x?, nna sHaveHb aprymenty —2; —1; 0; 1; 2; 3.

722. Tlorar, pyxaioumnch 3i MIBUAKiICTIO 65 KM/Tom, IPOXOAUTH 3a
t rox BicTaHb S KM. 3ajmaiiTe opMysoi0 3aseKHIiCTh S Big t. O6-
YUCJIiTh 3HaUeHHsA (PYyHKIII, IKi BiAIIOBimalTh 3HAUEHHAM apry-
MEHTY, 110 AopiBHIOOTH 1; 2,4; 3; 5,8.

723. Ko:xHOoMYy HaTypaJIbHOMY 3HAUeHHIO 7 BiAmosimae BTpuui
6inbiie 3a HbOro umciao N. 3agaliTe (GopmMysol0 3ajexkHicTh N
Bix n. 3HalmiTh 3HaueHHA (PYHKILII, 1110 BiAMOBigaIOTh 3HAUCHHAM
aprymenTty 2; 7; 13; 20.

724. 3uaigits o6jiacTh BU3HAUEHHA PYHKILIT:

S5x+17 10 5
Dy=2x-7 2)y= ; Ny=—; Yy=
8 x x+3
725. 3uaiigiTes 00JacTh BU3HAUEHHS (DYHKITii:
Dy=3c+8 2y=23 y--5 g,
9 x x—5

726. 3HalaiThL 3HAUEHHS apryMeHTy, IIPU SKOMY:
1) pyukmia y = —3x mabyBae 3HaueHHs —6; 9; 15;
2) pyuknia y = 5x — 1 mabyBae smauenusa —1; 4; 14.

727. 3HalgiTL 3HAYEHHA apryMeHTy, IPpU AKOMY:
1) dyuknia y = 4x HabyBae 3HaueHHa —8; 0; 12;
2) dyuknia y = 3 — 2x mabyBae 3HaueHHa —1; 3; 17.

728. OyHKIiI0 3aJaHO TAOJIUIEIO:

x -2 -1 0 1 2
Y -5 -3 -1 2 7
3HaWIITE:

1) smauenusa QpyHKIii, aximo x = —2; 0; 1;
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2) sHaueHHS apryMeHTy, IPU AKOMY 3HAUYeHHA QYHKIIII TopiB-
Hioe —3; 2; 7;

3) obsacTh Bu3HAUEHHS QYHKILIT;

4) o6sacTh 3HaUEeHb (QYHKIII.

729. OYHKIIiIO0 3a1aHO TaOJIUIIEIO:

x 1 2 3 4 5
Y -2 0 2 5 7
3HAUIITE:

1) sHaueHHs (PYyHKIII, TKe BiANOBiZae 3HAUEHHIO apryMEHTY,
o mopiBHIOE 1; 3; 4;

2) 3HaUeHHA apryMeHTy, upu axkomy y = 0; 5; T;

3) obsacTs BU3HAYEHHA (QDYHKITIT;

4) o6JyiacTh 3HAUEeHDb (PYHKITi.

~ — ] . 3 . .
& 730. ®ynxmio sagano Gopmyon y = Va 3anoBHITH MOPOXKHI

KOMipKU TabJInIIi:

X

-8

1,6

20,8

Y

-9

3
8

12
7

20,7

. 3 . .
731. dyHKIiI0 3a1aH0 POPMYJIO [ = = X. 3aIIOBHITH ITOPOYKHI KO-

MipKu TabamIri:

x -10 8,5
3
-1,2 = 13,5
o 5
732. 3uaiifiTh 00aCcTh BUSHAUCHHA (PYHKILiI, 3amaHoi (popMyJIo0:
5 17
)y= ; 2)y-= ; Y y=—;
Y x> -9 Y x% +4 x(x —3)
Tx+1 9 15 7
Yy=3—3 By=——; By-——t——.
x°+x (x—-1)(x+4) x—-2 x+3
733. 3HaigiTh 001aCcTh BU3HAUCHHS (DYHKIIil:
7 13 14
Dy-= S y=—5—; Y=
VCay Ve (x+ 2)x
9 7 14 7
Yy=—5—7: Sy=—"7T—"- 6y= + .
x° —x (x +5)(x-3) x+3 x-1
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734. Ha mouarky marpiBaHHsa Boma maJia Temnepatypy 20 °C. Ilpu
HarpiBaHHI TeMIlepaTypa BoAU HIOXBUJINHY HigBuityBajaca Ha 5 °C.
1) 3agaiiTe GopMyJIO0 3aJIeKHICTHL TeMmIiepaTypu Bomu T Bifm
yacy t ii HarpiBaHHS.
2) 3uaiiniTe sHaueHHs T, 1110 BiAIOBigae 3HAUEHHIO apTyMeHTY
t="17;9; 10.
3) 3uaiiniTe 3HaueHHA f, AKUM Bigmosimae T = 45; 60; 70.
4) 3HaiigiTh 3HAUEHHA , IPU AKOMY BOJA 3aKUIIUTh.

735. Big’ixasim Ha Bigctans 10 KM Big micTa, BeJIOCHUIIEIUCT 3YIIH-
HUBCSA. A yepes AeAKUi Yac IIPOJIOBKUB PyX 3i IMIBUAKICTIO 15 KM/TOz.
1) 3agaiiTe opMyJioi0 3ajie;KHicTh BimcTaHi s (Y KM), AKY 3a-
raJioM IIOZI0JIaB BEJIOCUIIeNCT, Bix uacy t (y ron), I1o Bigpaxo-
BYETHCSA MiCJA 3YIMHKH.
2) 3HaligiThL 3HAaUeHHS S, II[0 BilIIOBiae 3sHaUeHHIO apTyMeHTY
t=1;t=2;t=5.
3) 3ualigiTh 3HaueHHA {, AKUM BigmoBimae s = 34; s = 55; s = 70.

736. Y Tabnuii momaHo 3asie)KHicTh GMYHKINIT y Bix aprymenry x.

x —4 -3 -2 -1 0 1 2 3 4
Y -3 -2 1 -3 5 1 6 -2 -3

3HANUIITE:

1) sHauenuda y, Ao x = —4; —1; 0; 3;

2) 3HaueHHA X, IKUM BiamoBigae y = —3; —2; 5;

3) 3HaUeHHA X, TKOMY BiJIIIOBiZlae Take caMe 3HAUEHHS V;
4) obsacTb BU3HAUEHHA (QYHKITIT;

5) o0sacTh 3HAUYEHDb (QYHKITIT.

737. Y Tabauni nmogaHo 3ajekHicTh QYyHKIIT y Big aprymeHTy X.

x -8 -6 —4 -2 0 2 4 6 8
Y -1 2 4 2 4 7 2 -1 9

3HaANIITE:

1) sHaueHHA Y, AKIO x = —8; —2; 4; 6;

2) sHaueHHA X, AKUM BifgmoBimae y = —1; 4; 7T;

3) sHaueHH X, AKOMY BiAIIOBi/jae IPOTUJIEIKHE [0 X 3HAYEHHS V;
4) obsacTh BU3HAUEHHA QYHKIIIT;

5) obsacTh 3HaUeHb PYHKITLI.

738. Ckiaagmite Tabauiio 3HaueHb GyHKIii y = 0,6 — 0,3x, me
—2 < x < b, 3 KpOKOM, 1110 mopiBHioe 1. BukopucroByiouu 1io Tab-
JIUITI0, YKAMKITE:
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1) 3HaveHHA (QYHKIII, AKe BiAIIOBilac 3HAUEHHIO apryMeHTY,
1o mopiBHIoE 0;

2) 3HaUeHHA apryMeHTy, IIPU AKOMY 3HaueHHA (QYHKIII gopis-
Hioe 0.

W 739. BmaiiziTe 3HaUeHHA QYHKIII 1714 x = —5; x = 0; x = 3, AKIII0:
4x — 3, aArmo x <0, 7, axmo x <1,
Hy-= { 2)y = {

—-2x, armo x = 0; x%, armo x> 1.

740. 3HaumiTh 3HAUECHHA (PYHKIII IJIsg 3HaAUEHHS apryMeHTy, AKe
nopisuioe —2; 0; 4, aAKIIO:

Tx -2, agmo x < 0, 3, AKINO x < 2,

2

-3x, armo x > 0; —-x°, akmo x > 2.

741. 3HaiifiTe HaliMeHIIe 3HAaYeHHA QYHKHIT y = x2 + 2x + 5.

o<

;in@@ BApQBK AAS NOBTOPEHHS

"B 742. O0UnuCIiTh:
8 o625 Li118) Laasl,
15 24 36

743. SIkuvMu omHOUNMEHAMU Tpeba 3aIlOBHUTHU KJITUHKH, 111006 PiB-
HiCTh IepeTBOpUJACA 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?

. 744. Cropona KBanpaTa Ha 4 cM GiJbIIa 3a OXHY CTOPOHY IIDA-
MOKYTHHKA 1 Ha 5 cM MeHIIIa 3a APYry. SHAHIITL CTOPOHY KBajapa-

Ta, AKIIO ioro mioma Ha 10 cM2 6inbIna 3a IJIONTY IPAMOKYTHHUKA.

LLikaBi 3aAa4i AAS Y4HIB HEA€AQHUX ﬁ

745. Y Tphox KOpOOKaxX JeKaTh KYJbKU: y TepIliii — ABi 6ijioro Ko-
JIBOPY, Y APYTiii — ABi YOPHOr0O KOJILOPY, ¥ TPeTiit — 6ijoro i YopHOro.
Ha KopobOkax € TabJMuYKM 3 HATHUCAMU, IO BiANOBiJAlOTH KOJIHOPY
Kyabok: BB, Y4 i BY, ajie BmicT kom0l 3 KOPOOOK He Bifmosizae ii
Tabauuiri. 1K, B3ABIIM 3 AKOICh OAHiET KOpPOOKM HAaBMaHHS OTHY
KYJIbKY, BUSHAUNTH KOJIiP KYJLOK, II0 JIEXKATDh Y KOMKHIill 3 KOPOOOK?
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g 2 TPA®IK ®YHRKIIIL.
* TPA®IYHUN CIIOCIB BATAHHA ®YHKIIIT

Y 6 kJaci Mmu BiKe posrmignaau rpadik sasie;KHOCTI MiK ABOMAa
BeanurHaMu. Po3TyisiHEeMO MOHATTA 2padika QYHKUiL.

. 6
ITpuxaan 1. Hexaii gamo ¢GyHKII0 Y = Py oe -2 < x < 3.
X+

3HaiifemMo 3HaUeHHA Ifiel GYHKII Aa4A [iauxX 3HAUYeHb apryMeHTy
i 3aHeceMoO pes3yJbTATH B TAOJIUITIO:

x -2 -1 0 1 2 3
y 6 3 2 1,5 1,2 1

ITozraunMo Ha KOOPAWHATHIN MJIOMMHI TOUKM (X; Y), KOODPAU-
HATH AKUX IOZAHO B Tabuwuili, To6To Touku (—2; 6), (-1; 3), (0; 2),
(1; 1,5), (2; 1,2), (3; 1) (man. 6). fAKirmo B3ATHU iHINI 3HAUYEHHSI X 3
TpoMisKKY Big —2 mo 3 i o0umcauTy BiAmOBigHI iM 3HaueHHA Y 3a

6 . .
dopmyow y = 3 TO OZepP:KUMO iHIITi mapu 3HaueHb x i y. Kox-
x +

Hilf i3 MUX Iap BiAIOBimae IeBHA TOUKA KOOPAMHATHOL IIJIOIIUHMU.
VYci Taki TOUKM yTBOPIOIOTH (Qirypy, AKY Ha3WBAIOTh 2pa@ikom

QyHKUIl Y = L, me —2 < x < 3 (maJj. 7).
x+3

I'pagirom pynxyii HazuBaroTs Qirypy, AKa CRIAJAETHCA
3 yeix TOUYOK KOOPAMHATHOI IIOIIUHHN, a0cIUcH AKHUX TO0-
PiBHIOIOTH 3HAUEHHAM apTyMeHTY, 4 OPAUHATH — BiamoBis-
HMM 3HAYEHHAM (PYHKIIT.

YA
61

-2 -1 0 1 2 3%
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2 — 1, nme

IIpurnan 2. IlobymysBatu rpadirk GyHEIII y = x
-3 < x < 2.
Po3B a3amuuaa CrragzeMo TabIMI0 3HaAUEHb PYHKIII a7

IiJNX 3HAUEHDL apryMeHTY:

x -3 -2 -1 0 1 2
Y 8 3 0 -1 0 3

ITosHaumMo TOUKM, KOOPAMHATH SKHUX IIOJaHO B TaOJUIIi, Ha
KOOPAWHATHIN ILJIOIUHI i cmoayunMo iX maaBHOIO JiHieio (MaJ. 8).
Onepsxumo rpadik GysKmii y = x2 — 1 gaa -3 < x < 2.

3ayBasKuMoO, III0 MeHIUM Oyle KPOoK (BicTaHb) MijK 3HAaUEHHS-
MU apryMeHTY, TO MIiJIbHIIIIe PO3TAIITYIOTHCSI TOUKY HA KOOPAUHATHI N
IJIOIIUHI, a OT:Ke, TOUHIImuM Oye moOymoBaHUH rpadik.

ITo rpadiky moskHa ompasy BKasaTu, IPU AKUX 3HAUEHHAX ap-
TYMEHTY 3HaueHHs (PYHKIII gomaTHi, mpu AKMX — Big’eMHi, Impu
AKUX [TOPiBHIOIOTH HYyJ 0. Ilo rpadiky Takok MoKHA MOOAUUTH
o0JstacTh BUBHAUEHHSA i 00J1acTh 3HAUEeHb QYHKITLII.

Hynv ¢yuxyii — 3HaUeHHA apryMeHTy, NIpH SKOMY 3Ha-
yeHHA (PYHKILII JOPiBHIOE HYJIIO.

Ilpurnan 3. BukopucroByiounu rpadik dyHKIii y = x2 — 1, ge
-3 < x < 2, 3HanTu: 1) Hyni ¢yHKIii; 2) o61acTs 3HAUEHb PYHK-
mii; 3) sHaueHHS apryMeHTy, Npu AKuX (GYHKIis HaOyBae gomar-
HUX 3HAUeHb; 4) 3HaUEHHS apTyMeHTy, NpU AKUX GYHKIiA Ha0y-
Ba€ BiJf’€MHUX 3HAUYEHbD. 7

Po3B a3anH 4 'papik pyurmii 87
y = x2 — 1 300paskeHO Ha MaJIOHKY 8.

1) Hyni ¢ysKIii — me abemucu TOYOK
nepetuHy rpadika ¢yHKIiI 3 Bicco x.
Tomy x = -11i x =1 — mwyni pyarmii. 3a- 51
VBasKHMO, IO HYJI PYHKIIII MOKHaA 3HAa-
WTH, i He BUKOpMCTOByIOUYM rpadik maHoi
¢dyurnii. Haopukiaan, JOoCTaTHBO PO3B’s- 3]
3aru piBHAHHA x2 — 1 = 0.

2) ®yHKIig Moyke HabyBaTu OyIb-
AKUX 3HaueHb Big —1 mo 8. Tomy obJiacTio 1t
3HaueHb (DYHKIIil € Bci Taki 3HaueHHA Y,

mo -1 < y < 8. 5 —Nﬂ/l 3%
3) Iy 3HaUeHb X TaKUX, Mo —3 < x < —1, i

TOUKM TIpa@ika poaTamioBaHi BuIe oci
aocmuc. Tomy QyHKIIis HaOyBae TOOaTHUX Mai. 8

\

7+
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YA 3HaueHb npu —3 < x < —1. Ha mai. 9 1o
yacTUHy Trpadika I03HAUYEHO CUHIM KO-

| abopoM. Tax camo Buiie oci abGceruc 3Ha-
61 XOAAThCA TOUKM rpadika gaa 1 < x < 2.

Tomy npu 1 < x < 2 QyHKIiA 3HOBY Ha-
5T OyBae momaTHUX 3HaueHb (Ha MaJj. 9 1110
44 yacTuHy rpadika TaKoK II03HAUEHO CH-

HiM KoabopoMm). Omike, mpu -3 < x < —1
a6o 1 < x < 2 ¢yukuis HabyBae gomart-
2 HUX 3HAYEHb.

4) Ins1 3HAYEHD X TaKUX, 1o —1 < x <1,
TOUKM T'padika posrTalmoBaHi HHMKUYe oOci
5 T N0 e abciuc (Ha maja. 9 1m0 yacTuHy rpadika

\ / TO3HAYEHO YEePBOHUM KoJibopoMm). Tomy mpu
1 -1 < x <1 QpyuKuia zHabysae BigeMHHX
Maur. 9 3HAUYEHb.

BuropucroByounu rpadixk pyukrIii, nasg Oygb-aKOro 3HAUCHHS
apryMeHTy 3 00JIacTi BU3HAUEHHSA MOKHA 3HANUTHU BiAIOBigHE oMy
sHaueHHs GyuKIii. Tako:x 3a rpa@ikoM MOKHA CKJIACTH TaOJJIUITIO
3HaYeHb PYHKILii.

IIpuxogumo KO BHUCHOBKY: 2paikom moxcHa 3adamu QyHKYi.
Takuit cmocié 3amaHHa (GYHKIII HasuBailoTh epagivnum. BiH €
3PYYHUM CBO€I0 HAOYHICTIO i YaCTO BUMKOPMCTOBYETHCA IJIs BilO-
OpaKeHHs SABUII, SAKi CYNIPOBOMKYIOTH IPAKTUUHY OiAJbHIiCTH
Joguan abo BigOyBaOThCSa B HABKOJUIITHLOMY CBiTi.

ITpurnan 4. Ha mamouky 10 300paskeHo rpad)ik sMinm Temiepa-
TypHU IOBIiTPS IPOTATOM 00U, OJep:KaHuii 3a JOIOMOTOIO CIIeIli-
aJbHOTO TpuJany — Tepmorpada. BuxkopucroByrouu 1eit rpagix,

T°f_
54+
41
31
24 L L

1+

Il
T

10 12 14 16| 18 2

2 é4 t, 1‘07/1

Max. 10
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sHanTu: 1) axoro 6ysa Temneparypa o 10 rom; 2) o KoTpiii roguHi
Temieparypa oyna —4 °C.

Pos3B a3amuusa. 1) Yepes Touky oci ¢t 3 koopauraramu (10; 0)
IPOBEIEeMO IIepHeHAUKYAIp A0 Iiel oci (mas. 10). Touka mepeTuny
IBOTO IEPIEHANKYJIAPa 3 rpadikoM TeMIepaTypu Mae KOOpAMHATHU
(10; 2). Ot:xe, o 10 rox Temmeparypa moBiTps Oyaa 2 °C.

2) Yepes Touky oci T 3 Koopauuaramu (0; —4) mpoBememMo mep-
NeHAuKyJaAap mo 1iei oci (mas. 10). Ileii meprmeHAUKYIAD MIEPETH-
Hae rpadik y Toukax (1; —4), (6; —4) i (22; —4). OT:xe, TeMIepaTy-
pa moBitpsa —4 °C 6ysaa o 1 rox, o 6 rox i o 22 rog.

3ayBaK1IMO, III0 He KOKHAa (pirypa Ha KOOpAWHATHIN IJIOIIMUHI
Moxke OyTu rpadikom gearoi ¢Gyukuii. Hanpukmaan, dirypa Ha
MaJioHKY 11 He € rpadikoM KomHOI 3 PYHKIIilT, OCKIIBKY iCHYIOTH
TaKki 3HAUeHHA X, AKWUM BiAIOBifaloTH ABa 3HaueHHa y. Hampu-
KJIaJ, 3HAUEHHIO X = 3 BiAnoBifarTh 3HaUueHHA § = 21y = 5.

yA
5_ ______
1
1
:
gl N 1
1
I
; >
0 3 x

Maa. 11

ITe osmauae, 110 3asexHiCTh Mik X i y, rpadik aKol 300parkeHO
Ha MaJgoHKY 11, He € (pyHKIIiIOHAJIBHOIO Uepes3 Te, IO iCHye xoua
0 omHe 3HAUEHHS X, AKOMY BiAIIOBimae OijbIlie, HiK OmHe 3HAUEH-
Ha y. I'padiuno e osHauae, 110 icHye xoua 6 ofHa IpsAMa, IepIeH-
IVKYyJISIpHA [0 oci aOcimc, sika mepeTuHae AaHy Girypy OijbIre,
HiK B ommiii Toumi. BpaxoByiouu, mio mpu (GpyHKI[IOHAJNLHi#I 3a-
JIE;KHOCTI KOMKHOMY 3HAUEHHIO apryMeHTY CTaBUTbCSA Y BiAIIOBi-
HicTb €quHe 3HAaUeHHA (PYHKINI, TO KOXKHA IpAMa, HEepPIeHAUKY-
JsIpHA 10 oci abciuc, Mae mepeTuHaTu rpadik GyHKIIi He Ginbie,
Hi’K B OOHIN TOUIIi.

Omorce, w06 izypa, AKY 300paHeHO HA KOOPOUHAMHIL naouwu-
Hi, 6yaa epagirom Oearoi QyHKUIT, He0OXiOHO, W06 KONHA NPAMA,
nepnendukyaapra 0o oci abcuyuc, nepemuHara yo Qizypy He 0iab-
we, Hixc 8 00Hil mouui.
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Iaiite osHaueHHsA rpadika ¢yskiii. P Ix mobymyBaru
~/ rpadir dyHKIIi? D IlokaxkiTp, AK 3a momomoroi rpadika
GYHKIII 3HaliTH 3HaUeHHS (PYyHKIiI, 1o BigmoBimae maHo-
My 3HAUEHHIO apr'yMeHTY, Ta 3HAUeHHS apryMeHTy, SIKOMY
BimmoBizae maHe sHaueHHA (QPYHKINI (Ha IPUKJIaIi OZHOTO 3
rpadikie Ha mazn. 7, 8 i 10). I Ak 3’acysaru, mo Pirypa
Ha KOOPAMHATHIN ILIOIUHI € rpadikoM QyHKIEI?

iﬁ 746. Ha masoHKy 12 306paskeHo rpadik ¢yukiii. 3a rpadixkom:
1) 3amOBHITE y 30HIIUTI TAOJIUITIO:

x -3 |26 2 |-1,5]-0,5] O 1 2 3
Y

2) sHalAiTh 00JaCTh BU3HAYEHHS i 00J1aCTh 3HAUeHb (QyHKITII.

747. Ha magioukry 13 3o0paskeno rpadik ¢pyHKIii. 3a rpadixom:
1) 3amOBHITH TaOJIUITIO:

-2|-1,5(-1(-0,5| 0 |0,5| 1 |1,6]| 2 |2,5] 3 |3,5| 4

Y

2) 3HAUAITh 00JIaCTh BU3HAUCHHS i 00JIaCTh 3HAUYEHb (DYHKIIil.

14
X
_2 —+
—94 -3
Mau. 12 Max. 13

748. 1) Io6ynyiiTe rpadik GyHKI y = x — 3, me —2 < x < 5,
CKJIABIIU TAOJJUITIO JJIsd IIJINX 3HAUEHb apT'yMEHTY.
2) Yu nanexkutsb rpadiry pyukiii rouka A(3; 0); touxa B(—1; 2)?
3) SuaiimiTh 3a rpadikoM 3HaUEHHA PYHKIII, AKI0 X = 2; x = 4.
4) 3uaigiTe 3a rpadgikoM 3HaAUEHHS apryMeHTy, SKOMY BiAIIo-
Bijae sHaueHHA QYHKIII y = —3; y = 2.
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749. 1) IloGynytiTe rpadik PyHKIii y = x + 2, ne -4 < x < 3,
CKJIABIIIU TAOJIUITIO OJIA IIiJX 3HAUEHb apryMeHTY.
2) Y manexuth rpadiky dyukiii rouka C(2; 5), touka D(—2; 0)?
3) 3maiimiTh 3a rpadikoM sHaueHHs (GYHKIIiI, AKIMO x = —3;
x =1.
4) 3uaiigiTh 3a rpadgikoM 3HAUEHHA apryMeHTY, AKOMY Binmo-
Bimae sHaueHHa QyHKIII y = 1; y = 5.

750. He BukoHyiouu moOymoBu rpadika, 3HAUAITH, HYII QyHKITIT:

Dy=8x Dy-20-4 By-- ;3 4y-2
8 4
751. He 6ynyroun rpadika, sHAUIITh HYJII QPYHKITII:
Dy=-2x; y=6-25 3y=1; 4)y:x;2.

752. 3a rpadikom, 300parkeHuM Ha MaJOHKY 10, 3HaHOITH:
1) sxoio OyJia TeMIlepaTypa IIOBiTps 0 3 roa; o 5 rom; o 7 rox;
o 21 ropg;
2) o Korpiii roguHi Temmeparypa moBiTpsa Oyiaa —5 °C; 0 °C;
5 °C.

TE 753. 3a rpadikom, 300pakenuM Ha MaJOHKY 10, sHaHIITh:
1) sxoro Oysa Temmneparypa nmoBitps B 0 rox; o 2 rox; o 9 rog;
o 12 roxg; o 18 ropx;

2) o KOoTpi#l roguHi TeMmepaTrypa IOBiTpA mopiBHIOBasa —6 °C;
-2 °C; 1 °C; 3 °C;

3) AKom OyJsia HallHM)KYA TeMIlepaTypa i 0 KOTpiil roguHi;

4) axoro Oysa HaliBuIlla TeMIIepaTypa i 0 KOTpiil roguHi;

5) mpoTAroM AKOro yacy TeMIlepaTypa IIiJBUIIyBaJiach;

6) IpOTAroM AKOI0 Yacy TeMIlepaTypa 3HUXKYBAaJach;

7) IPOTATOM AKOTrO Uacy TeMIlepaTypa MOBiTpA OyJia HUIKYOIO
3a 0 °C;

8) mpoTaromM AKOro yacy TeMmIilepaTypa IOBiTps GyJjia BHUIIOIO
3a 0 °C.

754. He BuKoHyioun moOymoBu, 3’sACyiTe, UM HAJEKUTHh rpadiky
GyHKIii y = x2 — 3x Touka:

1 (1; -2); 2) (=2; -2); 3) (0; -3); 4) (-1; 4).
755. He 6yayroun rpadika pyHKIii y = 2x + x2, 3’acyiiTe, uu Ha-
JIeKUTHh HOMY TOYKA:

1) (1; 3); 2) (-1; 3); 3) (0; 0); 4) (-2; 9.
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756. 3a rpajgikom, 300pakeHM Ha MAaJIOHKY 14, sHaWIiTh:
1) sHaueHnHa y, akmo x = —3; —2; —0,5; 1,5; 4;
2) sHaueHHA X, AKUM Bigmoimae y = —2,5; —1,5; 1;
3) HyJai QyHKITiT;
4) sHauYeHHS apryMeHTy, Ipu AKUX (GYHKIig HabyBae momar-
HUX 3HAYEHb;
5) sHaUeHHS apryMeHTY, IPU AKX PYHKIiA Ha0yBae Bix e MHIX
3HAUeHb.

yA

Man. 14

757. 3a rpadikom GyHKIII (Majy. 15) sHAUIITE:
1) sHauenHa 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) 3HAUYeHHSA apryMeHTYy, IPpU AKUX GYHKIIiA HaOyBa€e Bix’ eMHUX
3HAYEHbD;
5) 3HAUEHHA apryMeHTy, Ipu AKUX (QYHKIiA HaOyBae mgomar-
HUX 3HAYEHb.
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YA
3_

Maz. 15

758. Jlamana ABC — rpagik gesaxoi ¢yHKIii, npuuomy A(-3; 2),
B(1; 6), C(4; 0). IlobynyiiTe rpadik i sHaigiTh 3 HOT0O AOIOMOIOIO:
1) sHaueHHs QPYHKIIiI, AKi BigmoBimaoTs sHaveHHAM X = —2; 0; 1;
2) 3HaUEeHHA apryMeHTy, AKUM BifimoBiae 3HaueHHd Yy = 2; 4; 6.

759. Jlamarna MNL e rpadikom geskoi pyHKIii, mpuuomy M(-2; —1),
N(2; 3), L(6; —1). Ilo6ynyiiTe rpadik 1miei QyHKIii i 3HAWIITL 3
HIOTO JOIIOMOTIOIO:

.
’

1) sHaueHHA PYHKIII, AKi BigmoBigaoTs suavenusam x = —2; 0; 2; 5
2) 3HAUEHHS apTryMeHTY, SKUM Bi/IIOBiJafoTh sHaueHHA y = —1; 1; 3

b

760. He 6ynyiouu rpadika, sHaUAITh HYJII QyHKITII:

1) y=1x2-4x; 2)y =16 — x%; 3) y = 2x2 + 10x.
761. He 6ynyioun rpadika, sHaUAiTh HYJII QPyHKILII:
1) y=x%+ 2x; 2) y = x2 — 25; 3) y = 12x — 3x2.
762. TIo6yayiiTe rpadik QPyHKITiI: yA
l)yzs_Tx,ae—2<x<10; 2
2)y=x4 + x), ie 5 < x < 1. §>
763. IToOynmyiiTe rpadix QyHKII: /
1 _x+ 3 -5 < <7 t t t >
) Y= T, ae XS G -1 0 1 2 x
2Dy=x4-—x), ge 1< x<5. Maux. 16

764. Yu € ¢pirypa Ha mamoHKy 16 rpadikoMm mesxoi GyHKILIi?
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(. 765. Ha masonky 17 300paske-
HO Trpadik B3ajJIe’KHOCTI Macu m
(y xr) Bigpa 3 Bozxor Bix o6’emy V
(y 71) BOZY B HBOMY.
3HaigiTh 3a rpadikom:
1) macy IIOpOKHBOTO Biapa;
2) macy Bigpa, y axomy 4 1
BOJH;
3) macy 1 1 Bomu;
4) 0o0’em Bogu y Bigpi, AKIIO
Maca BiZpa 3 BOJOIO — 8 KT.

ﬁ% BrpaBM AAS MOBTOPEHHS
-

z

Y

iﬁ 766. CupocTiTh BuUpas:
1) (@ - 5)a + 5) — ala + 7);
2y m(m — 4) + (9 — m)(m + 9);
3) 2a(a — b) — (a — b)%
4) (g + 5p)(5p — 9) — (p — 5g)* — 10pg.

a 767. lloBeniTh, 10 PiBHUIA MiK OyAb-AKUM TPUIH(GPOBUM Ha-
TYpPaJbHUM YKCJIOM i CyMOIO ¥oro mudp € KpaTHow ducay 9.

LLikaBi 3aAQ4i AAS Y4HIB HEA@AQHUX ﬁ

768. MoBemiTs, 110 AKIIO 77 — HATypaJbHe uucjo (n > 1), To Yucao
4™ — 3 He Mo:Ke OyTH KBaJApaTOM HATYpPaJbHOTO UMCJA.

2 JITHIAHA ®YHKIIA, Ii TPADIK
° TA BJIACTHUBOCTI

IIpuraan 1. Maca oxaoro 1msaxa 4 r, a Maca IIOPOYKHBOTO AITU-
kKa — 600 r. 3amexHicTs Mixk Macoo m (y ) SIuKa i3 IBAXaMH i
KiJBKicTIO IIBAXIB Yy HBOMY, IIIO MOPiBHIOE X (X — HATypaJbHE YUC-
JIO), MOKHa 3aaaTu (hopMyJIO0:

m = 4x + 600.

IMIpuxmpan 2. IllomicAuyHa 3apmjaTa NTPOAABIA CTAaHOBUTH
1500 rpu Ta 1me npemis B posmipi 1 % Bim BapTocTi peaJizoBamo-
ro TOBapy. 3aJeKHicTh Mi)k 3apmiarol y (y rpH) i BapricTio x
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(y rpH) peasizoBaHoro ToBapy MOXKHAa 3aaTU (POPMYJIOI0:
y =0,01x + 1500, ge x > 0.

B o6ox mpuraazax ¢yHKIII s3agaHo (opMyJIaMu BUTIALY
y=kx + 1, ne kil — pgeaki uucJa.

JliniliHOI0 HA3WMBaIOThL (PYHKIiI0 BUrIARY y = kx + I, me
X — He3zalle)KHa 3MiHHA, k 1 | — meaxi umesa.

Yucusa k i | HazuBaloTh Koepiyienmamu JAiHiIlHOL QYHKUIL.

3’acyemMo, AK BUTIAgae rpadik Jginitinoi pynkiii. ¥ dopmysai
y = kx + | He3asexHill 3MiHHIZT X MOKHA HaJaBaTU OYIb-AKUX
3HaYeHb, TOMY 00/IaCTh BU3HAUYEHHSA JIiHiMHOI QYyHKIIII CKJIagaeTh-
cd 3 yeix uumcedt.

IIpurknan 3. IlobynyBatu rpadik dyurnii y = 0,25x — 1.

Po3B a3anH a4 Pyuknia e ginitinoro. CkiaageMo s Hel
TAOJIUITI0 KiJIbKOX 3HAaUeHb He3aJIeXKHOI 3MIiHHOI X Ta BigmoBimHmx
it 3HaueHb QYHKIIII y:

x | 8] 4]0 4S8
y | 3| =210 1

ITosmaunMo Ha KOOPAMHATHIN IIJIONIMHI TOUYKM, KOOPAMHATU
AKUX IIOJAaHO B TabJUIli. 3a HJOIOMOIO0 JiHiliKM MOKHA IIepecBin-
YUTHUCH, IO BCi ITO3HAYEHI TOUKM JeKaTh Ha oxHin mpawmii. [a
npaMa € rpadikom Jininiaol ¢pyurmii y = 0,25x — 1 (maxa. 18).

Man. 18

I'padirom Oynb-sikol niHiliHOI GYyHKIIT € npama.

OcKinbKY TIpsSMa OJHO3HAUHO 3aJa€ThCS IBOMAa CBOIMH TOUKa-
MU, OJiA HOOymoBM IIpsAMOi, AKa € rpadixkom Jimiifimol QyHKII,
IOCTAaTHBO 3HAUTHU KOOPAMHATH OBOX TOYOK rpadika, MO3HAUUTH
Il TOYKY Ha KOOPAWHATHIN ILJIOIIWHI i TPOBECTU Yepe3 HUX IIPAMY.
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IIpurnan 4. IlobygyBaru rpadik dysrmii y = —2x + 3.

Po3B a3amnua CraazemMo TabJauII0 AJA IBOX HOBiJIBHHX
3HAYEHb apryMeHTy.

101 4 IlosdHaunMo Ha KOOPAMHATHIN IIJIOIMWHI omep-
3 155 JKaHi TOUKHK Ta IMPOBEIEeMO Uepes HUX IPAMY.
y Maemo rpadik dyarmii y = 2x + 3 (maua. 19).

Axmoro xoedimienTn gimifinmoi QyHKIII € gpodoBuUMU, TO I
3HAXOM:KeHHsA OBOX TOUOK ii rpadika momisbHO mimdémpaTu Taki
ijJi 3HAYeHHA apryMeHTy, IMo0 BiamoBimui iM sHaueHHA QYHKIiI
TAKOK BUXOIUJIN I[1JIMMMU.

1 2
Hanpurknan, nnda GyHKIil y = gx - 3 3pPYy4YHO B3ATH X = —1 Ta

x = 5, Toxmi masa moOymoBu ii rpadixka orpumaemo Touku (—1; —1) Ta
(5; 1.

Axmo k = 0, dopmyna y = kx + [ matrume Burian y = Ox + [,
Tobto y = [. Jlinitina GyHKIig, axky 3agaHo dopmymoo y = [, Ha-
OyBa€e OOHUX i TMX caMMX 3HAUCHb IIPU OyAb-AKNX 3HAUCHHAX X.

A YA
yp 51
4 +
3 3T
2 1 2+
1+ 14
S0 \84¥  Sds2a0fi2345 x
27 G 2] y=-3
=31 \v:) ® =3
—44 «g.)( 4+
-5+ 5 =51
Maxn. 19 Maun. 20

IIpuraan 5. [lobyayBatu rpadik ¢yHKIii y = —3.

Po35B a3amuua Byap-aKkoMy 3HaUueHHIO X BiAmoBigae omHe
# Te came 3HAUEHHA Y, 1110 nopiBHIOE —3. I'padikom pyHKIii € pa-
Ma, AKa IPOXOAUTH Yepe3 TOUKHU BUTIALY (x; —3), me x — Oyab-saKe
yucJio. Bubepemo Oyab-aAKi ABi 38 HuX, HanmpukJaazg (—5; —3) i (2; —3),
Ta mpoBexeMo uepes HuX npamy (Maj. 20). s npama i € rpadgi-
KoM (yukKuii y = —3. Bona nmapasesbHa oci x.

IIpama Buraany y =l € napanenbHoI0 o€ x.
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Oroxe,
wo0 nooydysamu zpadixk Gyukruii y = l, docmamHvbo no3navumu
Ha oci Yy mouky 3 koopdunamamu (0; ) ma nposecmu uepe3 Hel
npamy, napaenvHy oci Xx.

Axmo I =0, k = 0, popmyna y = kx + | HabyBae Buraany y = kx.

DyHKIiI0 BUTHAAY ¥ = kx, e x — He3ajexHa 3MiHHA, kB —
YHCJI0, BigMiHHE Bill HYyNId, HASHBAIOTH NPAMOIO NPONOP-
yitinicmio.

OCKiJMBbKY IpAMa TPOIOPIiAHICTE € OKPEMUM BUIIATKOM JIiHiiTHOI
¢byHsKii i 1o Toro x npu x = 0 3HAUEeHHA Y TaKOXK AopiBHIOE 0, TO

zpadirom npamoi nponopyillHocmi € npama, AKd npo-
x0dumbv 4epe3 nowamox xKoopdurnam.

Ha mamonky 21 so6paskeHo rpadiku GyHKIiN y = —x; y = 2x Ta
y =0,2x.

VYzaraapHUMO 81acmugocmi JAiHiHOL QyrKYil y = kx + L.

1. Obnacmd eusnaienHs (QYHKUIL ckaadaembes 3 Yycix
wucen.

2. Obnacmv 3navend gynkuyii npu k # 0 cxnadaemoves 3
ycix wucen; npu k =0 nuute 3 00H020 3Havenns — wucaa l.
3. I'pagirom pynkyii € npama.

e\
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OpHielo 3 BasKJIMBUX BJACTHUBOCTEH (QYHKIIII € icHyBaHHA mo-
woK nepemury ii epagika 3 ocamu Koopouram.

Aximo ma KoopauHATHIN momuHi rpadik GyHKIII Bike 306pa-
JKeHO, TO TaKi TOUKM MOJKHA 3HaliTu OeslmocepelHbO 3 Tpadika.
Hanpukiaan, ma maaoHKy 18 Toukoro mepeTuHy rpadika QyHKIiI
y = 0,25x — 1 3 Biccio abcmuc € Touka (4; 0), a 3 Biccio opamHAT —
Touka (0; —1). ¥ TakoMy BUIAOKy KaKyTb, III0 TOUKU HEPETUHY
3HaMmeHo rpagiuno. Asie rpadiuHmil crocié He 3aBKIU Ta€ MOXK-
JIUBICTh BU3HAUYUTY TOUHI 3HAUEHHS KOOPAWHAT TaKUX TOYOK. Ha-
OPUKJIAL, Ha MAJIOHKY 19 BuU3HAUMTHM abCIMICY TOYKU IIEPETUHY
rpadika GpyHKIii y = —2x + 3 3 Biccio abciuc MOKHA JUINE Ha-
OJIMKeHOo, HAIIpUKJIaL X ~ 1,5.

OT:xe, 3a gomomoroio rpadika QyHKIII 3HalITH TOUHI 3HAUCHHA
abcIiicy TOUYKM IIepeTUHY 3 Biccio abciiuc abo OpAMHATH TOYKU
IepeTuHy 3 BiCcCI0O OpAMHAT He 3aByKIU MOXKJIKBO.

g 6ararbox GYHKIIN KOOPAMHATH TOYOK IIepeTHHY rpadika
3 OCAMMY KOOPAMHAT MOKJIMBO 3HANTH, HEe BUKOHYIOUU TMOGYIOBU
rpadika, 30KpeMa, AKIIO (GyHKIiI0 3amaH0 (OPMYJIO0. ¥ TaKOMY
BUIIAIKY KaXKyTh, IO KOODAWHATH TOYOK IMEPETUHY S3HANIEHO
aHAJITUYHO, TPUYOMY iX 3HAUeHHS OyAYTH TOUHUMHU, & HE HAOJIU-
KEeHUMU.

IIpurknan 6. He BUKOHyOUNM mO0OyIOBU, 3HAWIITHE KOOPAUHATU
TOYOK IlepeTuHy rpadirka ¢pyHKIil y = 2x — 6 3 0ocAMU KOODAMHAT.

P o338 a3aHH a. Touxa meperuny rpacgixka 3 Biccio adciiuc
HaJEeKUTh Iill oci, oT:Ke, Ii opamHara Mae MOPiBHIOBATHU HYJIIO.
Tomy nns momyky Touku (abo Touok) mepeTuHy rpadira GyHKITT
3 Biccio aberuc AOCTATHLO Yy (POPMYJy, KOO 3aJaH0 (PYHKIIiO,
migcraBuTu 3HaueHHA Yy = 0 i posB’A3aTu omep:kaHe PiBHAHHA.

ITigcraBumo O 3amicTh y B piBHAHHA Yy = 2x — 6. Omep:KuMO
piBuarHa 2x — 6 = 0. 3Bigxu x = 3. Omxke, (3; 0) — Touka mepe-
TuHy rpadika GyHKIii 3 Biccio abcruc.

Tourka meperuny rpadgika 3 Biccio OpAMHAT HAJEKUTH IIiH Oci,
oTiKe, abciiuca Takoi TOUYKM MAae OOpPiBHIOBaTH HyJ0. Tomy masa
3HAXOMKEeHHS TOYKU IepeTHHY rpadika QyHKIIi 3 Biccio opguHaAT
IOCTaTHBO y (POpMYyJsy, AKOI0 3aJaHO (DYHKI[if0, IIiACTABUTU 3HA-
yeHHA X = 0 Ta BUKOHATU OOYUCJIEHHA.

ITigcraBumo 0 3amicTe x B piBHAHHA Yy = 2x — 6. Omep:KuMO
y=2-0-6, todoro y = —6. OT:xe, (0; —6) — Touka mepeTuHy rpa-
dika pysKuii y = 2x — 6 3 Biccio opamHAT.

Bigomosings: (3; 0); (0; —6).

3ayBarKuMO, II0 iCHYIOTH (PYHKIII, rpadiku AKUX MOKYTh He
mepeTuHaTH Oci KoopAmHAaT abo xoua 0 OJHY 3 HUX.
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ChopmyioiiTe o3HaueHHA JiHiitHOI (yHKIii. D Io € rpa-
5/ Gikom uinifiHOI QyHKHIi? Ak fforo mobymyBaTm? J Sk mo-
6ynysatu rpadik dysrmii y = I, ge I — uncmo? D SIKy GyHK-
Iifo HA3WBAIOTh IPAMOIO mpomopiiiiicTio? P ki BIacTu-
BocTi Mae simifima dymkmia? 9 Ixk 3HAHTH KOOpZMHATH
TOUOK IepeTuHy rpadika QpyHKII 3 ocsaMu KOOPAUHAT?

a 769. (Vero) Yu e miHitiHOIO QyHKIiA:

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. dAxki 3 ganux QyHKIid € dimifiHmrMMI:
1) y = 3x%2 —4; 2) y = 3x — 4; 3)y=§;
x
4)y:§—2; 5) y = -8; 6) y = 5x — x32
771. (Yeno) ki 3 pyHKIiN 3aai0Th MIPAMY OPOHOPIiAHICTE:
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 € mpsIMOIO ITPOIOPITiAHICTIO PYHKITiA, AKY 3amaH0 (OPMYJIO0:
1) y = —4x; 2) y =—4x + 2; 3)y=—é;
x
x x
1)y =-4; 5 y==—; 6)y=—=—7?
)y )y 1 )y 1

773. (Vcrno) HasBiTh KoegittienTn k£ i [ y KoxKHiN 3 gaHUX GQOPMYJT
JiHIAHUX QYHKI[iN:

1) y=-08x+T; 2)y=6-x; 3)y=§;
1)y =2,4x; 5) y = -15; 6) y=0.

iﬁ 774. lluprHa TPAMOKYTHHUKA AOPiBHIOE X CM, a JOBXKHHA Ha
3 cM OinbIia 3a MIMPUHY. 3amaiTe POPMYJIO0 3aJeKHICTh:

1) mepuMeTpa IPAMOKYTHUKA BiJ HOr0 MIMPUHU;

2) myoIi IPAMOKYTHUKA BiJl #10r0 IIUPUHA.

fAxa i3 mux sajekHOCTEH € JiHiiHOIO PyHKIIi€I0?

775. YueHb KyIUB ITOJIEHHUK 3a 15 TpH i KisbKa 301IUTiB MO 4 T'PH.
3agatiTe GOPMYJIO0 3aJIEKHICTh BAPTOCTI MOKYIKU Y (Y TPUBHAX)
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Bix KizmbKocCTi mpuabaHmX 30MIUTIB X. UM € Ig 3aJeXKHiCcTh JIiHil-
HOIO (pyHKIicr0? KoM € 00JacTh BUSHAUECHHS ITiel PYHKITII?

776. Yuenr maB 30 rpH. 3a i KomiTu BiH IpuA0aB X OJiBI[iB IO
1,5 r'pH KOXKeH, IIiCJIA YOT0 B HBOTO BAJUIIUJIOCSA Y T'PH. 3amaiiTe
dopmysor0 3asexHicTh Yy Big x. Um € 1ma 3ajieKHICTH JiHINHOIO
dyHKITiE0?

777. Jliniiny @yHK1ito 3agaso dopmysnow y = 0,5x + 3. 3HaNLITE:

1) sHaueHHA Y, AKIo x = —12; 0; 18;
2) mpu SKOMY 3HAUeHHi X 3HaAUeHHS y MopiBHIOE —4; 8; 2,5.

778. Nawo ninininy ¢pyuKuio y = —2x + 3. 3HaiigiTe 3HAUEHHA:
1) y, akmo x = 1,5; —4; —6,5;
2) x, mpu axkomy y = 5; 0; —8.

779. BukxopucroByiouu rpadik QyHKIiT
Ha MaJIOHKY 22, 3allOBHITH TaOJIMITIO:

x |2l 0| 1] 3
y 5 |-1]| 5

780. BuxopucroByioum rpadixk GyHKIiI
Ha MaJIOHKY 23, 3aIllOBHITH Y 30LINTI Tab-
JIMIITIO;

-6 | 2 2

Max. 23

781. 3anuiiTh KOOPAUHATH OyAb-AKUX JBOX TOUOK, II[0 HAJEKATh
rpadiry QpyHKIil y = Sx — 2.
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782. 3anoBHITL y 301IKUTI TadAUIIO Ta MOOyayiiTe rpadik JiHifiHOI
GPYHKILII:

Dy=—x+2; 2)y=2x— 3.
x| 0] 4 x
y y
783. 3amnoBHITH TA0JUII0 Ta TOOYAyiiTe rpadik gimifimol GpyHKITII:
Dy=x-—3; 2)y=-3x+ 1.
x| 0] 3 x
Y y
784. IlobynyiiTe rpadik Jgimifinoi GyHKIIIi:
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. ITo6ynmytiTe rpadik ainifinol GyHKITIT:
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 pyXaeThbcs 3i mMBUAKicTIO 65 KM/Tox. SamaiiTe
dopmyioro 3ajsieskHicTh BifcTaHi s (y Kijomerpax), SKy BiH IIOJO-
Jae, Big uacy t (y roguHax). Yu € 118 3aI€KHICTD IIPAMOIO IIPOIIOP-
mifimicTio?

787. 3amaiiTe OPMYJIOI0 3aJEKHICTD:
1) moB:xkunu KoJja C Bix ioro pagiyca r;
2) momi S Kpyra, oOMe:KeHOTro 1M KOJIOM, Bim panmiyca r.
fAxa i3 mux 3aJeKHOCTEH € MPAMOIO HPOIOPIIiHHICTIO?

788. Banwuirite GopMyan ABOX OyAb-IKUX JiHIAHUX QYHKIi,
rpadiky AKUX IPOXOAATH uepe3 Touky P(1; —5).

789. Cepen maHux QYHKIIH 3HAWAITH Ti, rpadikM AKUX TPOXO-
IATb uepe3 Touky (1; —4):

Dy =4x; 2)y=2x-2; Jy=1

1 1
4) y =—4; 5) y = —4x; 6)y=—x—-—.
)y )y )y 1571

790. He Bukonyioum moOymoBu rpadika ¢ysrmii 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 Oynyrounu rpadika ¢yHKIil y = —3x + 7, 8’acyiiTe, yu Ha-
JIEXKUTD MOMY TOYKA:

1) A(1; —-4); 2) B(0; 7); 3) C(-1; 10); 4) D(10; —37).
792. He BuKOHyIOUU IMOOYNOBU, SHAUIITEL HYJIi (PYHKITiI:

1) y = 2x — 6; 2)y=—%x+8;

3) y = Tx; 4) y = —bx.

793. He 6ynyiouu rpadika, sHAUAITE HYJII QyHKITII:
1) y=4x + 12; 2) y = —8x.

794. IlobynyiiTe rpadik mpAamMoi mpomopiiiiHocTi: 1
Dy=x 2) y = —2,5%; 3y=x Dy =5x

795. IlobynyiiTe rpadik npamoi mpomopiifHoCTi:
1) y=1,5x; 2) y = —2x.

iE 796. Haxkpecuits rpadik dysrnii y = 5 — 2,5x. 3a rpadikom
BHAUTITD:
1) smaueHHA (GYHKIil, AKIINO 3HAUEHHA apTyMEHTY IOPiBHIOE
0; 2;
2) 3HaueHHs apryMeHTy, SAKIO 3HaueHHA (GyHKIII mKopiBHIOE
-5; 0; 10;
3) mHyai QyHKIIii;
4) 3HaYeHHA apTyMeHTy, IpU AKUX (PYHKIig HaOyBae momart-
HUX 3HAYEHbD;
5) sHaUeHHS apryMeHTYy, IPpU AKX QYHKIiA Ha0yBae Bix’ eMHUX
3HAYEHb;
6) Touku mepeTuHy rpad)ika 3 ocAMU KOOPAUHAT.

797. Ilobymyiite rpadirk dyskrnii y = 1,5x — 3. 3a rpadirom
3HANIITH:
1) axke 3HaueHHs Yy BinmoBigae x = —2; 0; 4;
2) akoMy 3HaueHHIO X BigmoBizae y = —3; 0; 6;
3) Hyai QyHKIIii;
4) 3HaYeHHA apryMeHTy, Ipu AKUX (QyHKIisg HabyBae momar-
HUX 3HAYEHbD;
5) 3HAUEeHHA apryMeHTy, Opu AKUX (QYHKIiA HaOyBae Big em-
HUX 3HAYEHb;
6) Touku mepeTuHy rpadika 3 ociMu KOOPAUHAT.

798. 3Haligite, 3HaueHHA k, AKIO rpadik QyHKHil y = kx — 2
OPOXOoouTh uepe3 Touky (6; —11).
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. . 1
799. 3maiiniTe 3HauYeHHA [, AKIO rpadik QYHKIIL y = —gx + 1
nmpoxoauTh uepe3 Touky M(10; —5).
800. He BukoHy0OUMN ITOOYAOBH, 3HANAITHE KOOPAUHATI TOUOK IIepe-

TUHY rpadika QYyHKIII 3 ocAMU KOOpAUHAT:
1)y = 1,5x — 20; 2)y=5—§.

801. ¥V AKuX TOUKAaX IIepeTHHAE Ooci KoopAuHAT rpadik PyHKIIii:

1) y = 0,2x — 40; 2)y:18—%x?

802. Touxra A(0,7; 70) HamexuTh rpadiky mpamMoi IporopiliiiHoc-
Ti. 3agaiiTe GopmMyJI0i0 10 (PYHKILiO.

803. 3agmaiiTe GopMyJIOIO HPAMY IIPOMOPIifiHicTh, AKIIO il rpadik
IPOXOAuTh uepe3 TouKy B(-2; 18).

804. IToGynyiiTe rpadik QyHKITI:
1 x—5
D)y==(6 - x) 2)y = .
)y 2( ) )y 5
805. ITobynyiiTe rpadiku GyHKIIN B OGHIN crcTeMi KOOpAMHAT Ta
3HAUOITH KOOPAMHATH TOUKM 1X IIEPEeTHHY:

Dy=-0b5x—1iy=x—4; 2)y=-2iy=3x-5.

806. IlobOynmyiiTe B omHiNM cucTeMi KoopamHAT rpadikm (QyHKITiH
y=1,5x —41iy =2 ra 3HaNAAITL KOODAWMHATU TOYKYU IX II€PETUHY.

807. Yci Touku rpadika GyHKII y = kx + [ MaloTh OAHY ¥ TY caMy
OopAuHATY, AKa AopiBHIoe 5. 3HamiTe ki [.

808. I'padik @yurnii y = kx + [ nmapa-
JeabHUiI oci abciuc i IPOXOAUTH Uepes
Touky M(0; —5). Suaiigits ki L.

4-:1 809. YcraHOBITH BiANOBiAHICTL MixK Gop-
mynamMu QyHKOiny =3x; y=-3xiy=x+3
ta ix rpadikamu I-1II1, 3o6paskeHUMU Ha
MaJIOHKY 24.

810. Pyukmivo y = 2x + 1 zamamo ajs
-3 < x < 4. 3HaigiTe 00JIaCTHL 3HAUEHDb
miel pyHKIii.
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811. He Oynyroum rpadirka ¢dyurnii y = 4x — 6, 3HaAWZITL TaKy
foro TOUKy, y AKOI:

1) abcrrca HOPiBHIOE OPAWHATI;
2) abcruca it opamHaTa — IPOTUJIEKHI YmMCa;
3) abcmmca BABiUi MeHINIAa 3a OpAMHATY.

812. IToGyayiiTe rpadik PyHKITiI:

x+1, agkmo x < 0,
1)y:
1, axmo x > 0;

2x, KO0 x < -2,
2) y =
3x + 2, akmio x =>-2.

813. IloOynyiiTe rpadik GyHKITIi:
_ 2-3x, akmo x <1,
y= 2x -3, akmo x = 1.

ﬁi%% BAPQBM AAS MOBTOPEHHS
o =

l‘g 814. Po3p’s:kiTh piBHAHHS:
1) 2x + 5)? — (2x — 3)? = 16;
2) (7Tx + 1)2 — (49x — 2)(x — 1) = —66.

815. CapocriTh Bupas:

1) bm — 2)(bm + 2) — m(10m — 1) + (m - %)2;

2) (@ + 4y)* — (@ — 2y)(a + 2y) - y(4a — 5y).
4‘,4 816. Ha croui snexxars 73 301muTH, a B KOpooIli — 17 3omuris.
Ckinpku 301muTiB Tpeba mepexaacTu 3i cToJa B KOPOOKY, 00 y

KOpoOIIi iX cTajio BABiui MeHIle, HiK Ha cTOJIi?

817. TlogaiiTe Bupas y BUIVIALL KBagpara IBOUJEHA, AKIIO Ie
MOKJINBO:

1, 1, 2 1,
1) = p® + pq + 9% 2) =2~ 2y —y?
) g P tpgt 9 Vo Tt Y
3) 4x2 — 20xy — 25y%; 4) —36ab + 9a? + 36b2.
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LLikaBi 3aAQ4i AAS Y4HIB HEA€AQHUX ﬁ

818. Cmapodasusa apasiiicvka 3adaua. B ApaBii momep crapwuit
Y0JI0BiK. Yce cBoe Mmaiimo, 17 BepOJofiB, BiH 3amoBiB cBOIM cu-
HaM, IIPUYOMY CTapIINii MaB OJep:;KaTH MOJIOBUHY, CEePemHiii —
TPEeTUHY, a HAWMEHINH — AeB’sSTy YacTuHY Iboro MaiiHa. Ilicasa
cMmepTi 6aTbKa CMHM He 3HaJu, 1110 pobuTtu, 60 17 He mimmiaocs 6e3
ocraui ani Ha 2, aHi Ha 3, aui Ha 9. [[0oBro cnepeuaJucs oOpaTu, axx
TYT Ha BepOJoai mix’ixas mo mumx myapenb. [[oBizaBcsa mpo cyiie-
peuKy i maB GpaTaM MyApy IIOpany, sKa i AOIOMOIJIA PO3MiJIHUTHU
MaiHoO BiAmoBiAHO M0 OarbkoBoro samoBiTy. Illo came mopanus
MyIpenb?

Homawnsa camocmiiina po6oma Ne 4

Koxxne 3aBmanua mae mo yorupm BapiaHTu Bipmosizeit (A-T),
cepes IKMX JUIlle onnH € npaBuiabHIM. O0epiTh BapiaHT IpPaBUIIb-
HOI Bigmosimi.

a 1. fIxa 3 dpopmys 3amae PyHKITiIO?

4
A) x? + y? = xy; B)y = ;
x—3
) _x-1
B) x+x+y==zy; Ny sz
2. fka 3 dyHKIi# € giHifiHOI0?
1
Ay=x-2 B)y=—-—:;
x-2
B)yy=x%-2; INy=x%-2.
3. fAka 3 PyHKIIiN 3amae IpAMY IpoHopHiiiHicTs?
2
A y=x-3; B)y=—;
x
B) y = 2x; NDy=2+ «.
. 20
E 4. O6uuciiTh sHaUeHHA QYHKIII Yy = —— [JId 3HaUeHHA apry-
x

MEHTY, 110 AOopiBHIOE —4.
A) 4; B) —4; B) -5; I) 5.

1
5. He BuKoHyOUYM 1TOOYZOBU, BHANAITH HYJIb QYHKILL Y = gx - 2.
A) 2; B) 4; B) 6; I) -6.
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6. Ha axomy 3 maaoHKiB 300paskeno rpadik ¢pyHrmii y = 3 — x?

A) A B) A
N W
0 N;
B) I)

5

~— . s
(&) 7. Buaiinite o6nacTh BUSHAYEHHA QYHKII Y =

X +x
A) Vci uncia; B) yci uncia, kpim 0;
B) yci uncia, kpim 0 i 1; T') yci umena, xkpim 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 akiit rpadik dyrkrnii y = 0,1x + 15 neperu-
Hae Bich abcimc.
A) (0; 15); B) (150; 0);
B) (—150; 0); I') Takoi Touku He icHye.
C; 10. 3HaiigiTs a1 x = 2 3HaUeHHA PYHKITiT
7, sarmo x <0,
y=1x%, armo 0 < x <3,
bx, AKIo x = 3.

A) 4; B) 7; B) 10; I') HemoKIMBO 3HATITH.

11. 'pachix mpssMoi MIPOMOPIIIHHOCTI IIPOXOAUTHL Uepe3 TOUKY
P(2; —4). YKaxKiTh TOUKY, Uepes Ky TAKOK IIPOXOAUTH Iieii rpadik.
A) (0; -2); B) (3; 6); B) (-3; —6); I') (3; —6).
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12. He 6yxyrouu rpadika GyHkii y = 3x — 8, 3HalAiTh TaKy H0TO

TOUKY, V AKill abciuca i opauHaTa € MPOTUJIEKHUMY YKUCIAMU.
A) (-2 2); B) (2; —2); B) (4; —4); I) -4; 9.
3ABIAHHA AJIA ITIEPEBIPKU SHAHDB 10 § 19 — § 21

a 1. ki 3 nanux popmya 3agaoTh PYHKILiIO:

Dy=x*+x; 2 y=2"1
y+2
1
3)y:f8; 4) xy = (x — y)*?
2. Yu € jgi”ifiHoo QyHKIidA, SKy 3a4aHO (GOPMYJIO0:
Dy=38x-T 2y=x2-5 By-4 4y=—L
2x -4

3. JIiHiliHy QyHKIiI0 3amaH0 (POPMYJIOIO:
1) y = 2x + 6; 2) y = 7,4x.
Iia KokHOI i3 1ux (pyHKIiN Has3BiTh KoedimieuTn k i [.

iﬁ 4. ©yHKIIi0 3agaH0 Qopmysoo y = —2x + 7. 3HaANIITE:
1) sHavueHHA QYHKIIiI, AKINO 3HAUEHHSA apryMeHTY MOPiBHIOE D;
2) 3HAUEeHHA apryMeHTY, AKINO 3HaUeHHA QYHKIII mopiBHIOE 3.

5. Ilo6yayiiTe rpadik dyskrmii y = 2x — 5. 3a rpadikom 3HAHAITH:
1) sHavenHsa QYHKIII g x = 4;
2) 3HaAUeHHA apryMeHTy, IpU AKOMY Yy = —3.

6. ®yHuknio 3agano dopmynowo y = 0,8x — 7,2. He BukKoHyHOUUN
o0yI0BM:

1) sHaiigiTe HYJIi QYHKILIT;

2) 3’AcyiiTe, YU IPOXOAUTh rpadik PyHKIIil uepes Toury (10; 1).

| . .o
(&) 7. Buaiiznite o6nacTs BUSHAYEHHA QYHKILI y = e
x* —bx

8. IlobOynyiiTe B opmHili cucTeMmi KoopawmHart rpadiku GyHKIIiR
y=-2,5x1y=—5Ta 3HANUAITL KOOPAMHATU X TOUYKU IIEPETUHY.

a 9. 3maiifiThL HaliMeHIle 3HAUYeHHA QYHKIII y = x2 — 6x + 11.

Ilo0amrosi enpasu

4—; 10. dyurmio y = 3x — 7 3agano pna —2 < x < 5. 3HaimiThH
o0JtacTh 3HAUEHb ITiel QyHKIIT.
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11. IToOynytiTe rpadik MyHKIL y =
3a rpadikom 3HAUmITh:
1) Hyai pyHKILIT;
2) 3HaueHHA apryMeHTy, OIpu AKX (QYHKIiA HabyBae qomar-
HUX 3HAYEHbD;
3) 3HaueHHS apryMeHTY, IPU AKUX PYHKIisg HabyBae Big e MHIX
3HAYEHb.

2x + 6, akmo x <0,
6 —x, akmo x = 0.

Bnpaeu 0na noémopennsa po3diny 2

oo § 19
a 819. Yu 3aye:xuTh ILIOMIA KBaJgpaTa BiJ JOBKUHMI HOr0 CTOPOHU?
Yu e mwrortia KBaapara (hyHKITIEO Bif JoB:KUHYU cTOpoHU KBaapaTta? Ak
MOXKHA 3aJaTH 1110 (OYHKITiI0, AKIII0 CTOPOHA KBajapara JopiBHIOE a?

iﬂ 820. Pyukiii sagano dopmynaamMu y = x_+§ ig= x;4‘ 3a-
TOBHITH TAOJMUITI0, OOUMCIUBIIY BigIOBiTHI :Ha‘{eHHH GYHKITII:

x -4 -2 0 2 4

Y

g

.‘E 821. I3 cena mo micra, BifcTaHb MiK AKMMU OOpPiBHIOE 48 KM,
BUPYIIIUB BeJocHOenucT 3i mBuakicTio 14 km/rox. 3amaiite dop-
MYJIOIO 3aJiesKHiCTh 3MiHHOI § Bij 3MiHHOI ¢, e $ — BiAcTaHb, AKY
BeJIOCUMEINUCTY 3aJHUIIUJIOCA IMpoixaTu Ao Mmicra (Y KM), a ¢ — yac
poro pyxy (y rox). 3a ¢hopMyJio0 3HANIITE:

1) s, akmo ¢ = 1,5; 2) t, akmo s = 13.
:; 822, 3maiigiTey obsacTh BU3HAUEHHA (QYHKITIT:
12 x 2
Dy=———; Dy=—-=; NYy=—7"7F;
Y7922 _17x x| -1 x| +5
9 15 2
Hhy=———; 5y=—"—"—; 6)y=——.
s k1 Y= x5 -5 W
x
o § 20

iﬁ 823. dyukniro 3agano popmysnow y = 2x — 3, ge 2 < x < 3.
3anoBHITH TabaUIIO i MOOyAyiTe rpadik GyHKIii.

x | 2 |-15|-1|-0,5| 0 |0,5| 1 [1,5| 2 |2,56]| 3
Y
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TE 824. Ha manrouKy 25 300paskenHo rpadik GpyHKIIi.
3a rpadikom 3HAWAITH:
1) sHaueHHa Y, AKIo 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 3HaUeHb (PYHKILIT; 5) myai QyHKIIii;
6) 3sHaueHHA apryMeHTy, Npu AKUX (QYHKIiA HabyBae gomart-
HUX 3HAYEHD;
7) 3HAUEeHHS apryMeHTY, OPpH AKUX (PYHKIIid HaOyBae Bim eM-
HUX 3HAYEHb.

Man. 25
a 825. ITobynyiiTe rpadik pyHKIrii:
D y=|x|, e 2 < x<4; 2)y=|x+ 3, me5<x<3.
o § 21
a 826. Axi 3 ganux GyHKIiHN € diHifinuMu? AKi 3 HUX € TPAMOIO
ITPONOPITiHiCTO:
1) y=-3x; 2) y =-3x + 4; 3) y = —3x + 4x?;
HDy=-3  Hy--> 6)y=-:x?
x 3
iﬁ 827. Ilo6ynyiiTe rpadik QyHKIII:
1) y=2x; y=1-x )y=2
4HYy=4x-1; 5)y=-3x; 6)y:%x+2.
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i . . . . 3
(E] 828. IloGyayiire rpadik mpsamoi IpomopuiiHOCTI y=-,x

3HauAiTH 3a rpad)ikom:

1) sHaueHHs (GYHKIII, AKITO0 3HAYEHHS apTyMeHTy OOPiBHIOE
—4; 0; 8;

2) 3HaueHHA apryMeHTY, IJd AKOro 3HaueHHA (PYHKIII mopis-
Hioe —6; 3; 6;

3) Hyai QyHKIii;

4) sHauYeHHS apryMeHTy, Ipu AKUX (GyHKIig HabyBae momart-
HUX 3HAYEHb;

5) sHaUeHHS apryMeHTYy, IpU AKX QYHKIiA Ha0yBae Bix’ eMHUX
3HAUeHb.

829. I'padiku QpyuKin y = kx i y = 2x + | mepeTUHAIOTHLCA B TOU-

i A(-2; 6). Suangits k i l.

:: 830. Ha maumoonkax 26 i 27 3obpaxeno aBa rpadiku. Ogun 3
HUX ONUCYE IIPOIleC HAIIOBHEHHS pe3epByapa BOMIOI0, a APYTHM —
IpoIlec CHOPOXKHEHHs pesepByapa Bing Boam. KU 3 MaJIOHKIB
BigmoBizae Ko)kHOMY i3 BKasaHux mporecis? ITo koxxHOMY 3 r'pa-

GikiB 3HANIITEH:

1) cKkinbKu JiTpiB BoAM OYyJi0 B pesepByapi B IMOYATKOBUII MO-
MEHT Yacy;

2) ckinbku JiTpiB Bomu Oyme B pesepByapi uepe3 1 xB; uepes
6 xB; uepe3 8 XB BiJ mMOUATKy HIpPOIIECY;

3) uepe3 CKiJIbKM XBUWJIWH BiJl MOYATKy IIpoIlecy B pesepByapi
oyme 25 a1 BoaU;

4) cKiJIbKU JIITPiB BOAM HAAXOIUTH (BUJIMBAETHCS) IOXBUINHN?

3agmaiiTe opMyJ o0 3aJeKHIiCTE 00’emy Boau V' y pesepByapi

Bi yacy t aJid KOXKHOIO i3 ITMX ABOX IIPOIIECiB.

V,n

50 V,n

401 4.0
30T 301
201 201
101 101

0 o 1 4 6 8 10
t,XB
Max. 27
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@oagm =
AiHiMHI piBHAHHSA
TA IX CUCTEMMU

Y upoMy po3aini Bu:
npuragaeTe OCHOBHI BNacTUBOCTI PiBHAHb 3 OAHIEK 3MiH-

3MiHHUMK, CUCTEMAMN ABOX NiHINHMX PiBHAHbL 3 ABOMA 3MIHHUMMU;
J HaBuuTeCA PO3B’A3yBATY NiHIHI PIBHAHHS 3 OAHIEK 3MIHHOK
Ta PIBHSHHSA, SIKi O HUX 3BOOSITBCS; CUCTEMU NiHIMHUX PIBHAHB
3 ABOMA 3MiHHUMUW; TEKCTOBI 3a4avi 3a JONOMOrOK PiBHSAHBL Ta

y ix cuctem; dyayBatu rpadiky MNiHIMHWMX PiBHAHB 3 ABOMA 3MiH-
HUMMW.

I HOHO;
P‘ J o3HalioMmUTECA 3 NIHINHUMM PIBHSHHAMM 3 OAHICIO Ta ABOMA

22 3ATAJIBHI BIIOMOCTI ITPO PIBHSIHHS

Vipomos:x 6araThb0X CTOJITHL aJjredpa pos3BMBaJach K HayKa
Ipo piBHSAHHA.

. Pienannam HA3UBAIOTH PiBHICTH, II0 MiCTHTL 3MiHHY.

OcHOBHi BiJoMOCTi PO PiBHAHHSA BU BiKE 3HAETE 3 MOIEpPemHixX
kJyaciB. Haramgaemo, 1o Bupas, 3anmcaHuil B PiBHAHHI JiBOpyY
BiJl 3HaKa PiBHOCTi, HA3UBAIOTh J1i6010 YACMUHOI PI6HAHHS, & BU-
pas, 3anucaHu IpaBOpPyY, — NPABOI0 LACMUHOW PiBHAHHA. SIKIITO
B piBHAHHA 4Xx — 6 = x 3aMicTh 3MiHHOI X MiJCTaBUTH UUCJO 2, TO
OJIeP;KMMO IIPaBUJBLHY UYMCJOBY PiBHICTB 4 - 2 — 6 = 2, OCKiJIbKH
YKCJIOBi 3HAUEHHA 000X YaCTUH PiBHAHHS CTaHYTh MisK cOO0I0 piB-
HUMHU. ¥ TaKOMY pPasi mpo 4ymcejo 2 KayKyTh, IO BOHO 3a0080JbHAE
PpiBHAHHS, TOOTO € HIOTO KOopeHeM.

. Uncno, gxe 3aOBOJNBHAC PIBHAHHSI, HASHBAKTE KOPEHeM
a00 po36’a3K0M PDIGHAHHA.

PiBHAHHS MOXKYTh MaTu PisHy KiJbKicTh KopeHiB. Hampukian,
piBHAHHA 4x — 6 = X Mae JuIlle OAUH KOPiHb — uncyo 2. PiBHAHHSA
x(x — 6) = 0 mae nBa KopeHi — uucaa 0 i 6. Byab-ake 3HaueHHA
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3MiHHOI X 3ajgoBOJIbHATHME piBHaAHHA x + 0,1 = 0,1 + x, Tomy
OyIb-AKe YHCJO € HOT0 PO3B’I3KOM, OTKe, Ile PiBHAHHA Mae 0e31iu
KOpeHiB. AJle He iCHye »KOOHOI'0 3HaUeHHs 3MiHHOI X, sKe 0 mmepe-
TBOPIOBAJIO PiBHAHHA X + 1 = X y IpaBUJIbHY YKCJOBY PiBHICTB,
OCKiJIbKHY IPU KOXKHOMY 3HAUYeHHi 3MiHHOI X 3HaUeHH:A JIiBOl yac-
TUHU PiBHAHHA Oyae Ha 1 mepeBUINlyBaTH 3HAUEHHS IIPABOI HOTO
yacTuHu. ToMy piBHAHHSA X + 1 = X He Mae KOpeHiB.

Pozé’sazamu piHAHHA — O3HAYa€ 3HANTH BCi HOTO KOpeHi
a0 TOBECTH, IO KOPEHIiB HeMae€.

Posriusinemo piBHAHEA x+1=5 1 8x =12. KoxxHe 3 HuUX Mae
enuHUN Kopiub — umcyio 4. I1i piBHAHHS € pigHOCUNbHUMU.

JlRa pDiRHAHHSA HA3UBAIOTE PIGHOCUNBHUMU, AKIIO BOHU
MalOTh ONHI i Ti caMi KopeHi. PiBHOCMIEHUMI BBa KalOTh
i Taki piBHSHHS, AKi KOpeHIiB He MalOTh.

IIpuxmaan 1. 3’scyBaTu, U1 € PiBHOCUJILHUMU PiBHAHHSA:

)18 —-x=111 21 :x=38; Dx+3=x12-x=5-x;

Hx+3=41i 5x=10.

PosB a3amumusa 1) Kopeuem piBuauua 18 — x = 11 € ywnc-
a0 7. Kopeuem piBHauua 21 : x = 3 Takok € uucao 7. Tomy piB-
HAaHHa 18 — x =11 i 21 : x = 3 — piBHOCUJIBHI.

2) O6uaBa piBHAHHA X +2=x i 2—x =5 — x He MalwOTh Kope-
HiB, TOMY € PiBHOCHJIbHUMH.

3) Kopenewm piBuaHHA x + 3 = 4 € uncJo 1, a KopeHeM PiBHAHHS
5x =10 — uncyo 2. Tomy piBHAHHS X + 3 =4 i 5x = 10 He € piBHO-
CUJILHUMU.

ITig yac pos3B’a3yBaHHA PiBHAHDL BUKOPHCTOBYIOTH 8/1ACMUBOC-
mi, AK1 IepeTBOPIOIOTHh PiBHAHHA HA PIiBHOCUJBHI IM piBHAHHA:

1) axwo 6 6y0v-akili wacmuHni pieHARHA po3Kpumu oyic-
Ku a60 3gecmu nodi6ni dodanku, mo 00epiHuUmMo PieHsH-
HA, piGHOCUNbHE OaHOMY;

2) axuyo 6 pienanni nepenecmu 0o0anox 3 0OHIEL wacmu-
HU 6 Opy2y, 3MIHUGWU 1i020 3HAK HA RPOMULEHCHUIL, MO
00eprucuMo PIBHAHHA, PIBHOCUNbHE QAHOMY;

3) axwo o6ud6i wacMuru Pi6HAHRH ILOMHOHCUIRUL abO NO-
dinumu Ha 00He 1l me came i0MiHHe 610 HYAA LUCLO, O
0deprucumo piBHAHHA, PIGHOCUNLbHe DaHOMY.

IIpuxnan 2. 3’scyBaTu, U1 € PiBHOCUJILHUMU PiBHAHHSA:
1) 2x —1)=5x i 2x -2 =5x;
2)3a+2=5a-a—-7138a+2=4a-T,
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3)bx=2x+9 i bx—-2x =9;

4)0,5b=15b-3,51ib=3b—-"1.

Posp s3auusdg 1) Pisuauua 2(x — 1) =5x i 2x—-2=5x¢
PiBHOCHJILHUMH, OCKiJILKY APYTe PiBHAHHSA OAEPKYEMO 3 IIEPIIOTO
PO3KPUTTAM OY:KOK y HOTo JiBili yacTuHi.

2) PiBuauua 3a + 2=5a—-a — 7 i 3a + 2 = 4a — 7 — piBHO-
CUJIbHi, OCKIJIbKU APYTe PiBHAHHSA OAEPIKYEMO 3 MEPIIOro 3BelIeH-
HAM HOAIOHMX MOJAHKIB y HOro mpaBiil yacTHHI.

3) PiBuanusa bx =2x+9 i 5x —2x =9 — piBHOCUIBHI, OCKiJb-
KU Ipyre PiBHAHHS OJEPyKYEMO 3 IIEPIIIOr0o IePeHEeCeHHAM AoTaHKa
3 IIPaBOi YaCTUHM PiBHSHHSA B JIiBY i3 3MiHOIO 3HAKa IILOTO JOJAH-
Ka Ha IPOTHUJIEKHUIN.

4) PiBuauua 0,50 = 1,5b — 3,5 1 b = 3b — 7 — piBHOCUJIBHI,
OCKiJIbKU Apyre PiBHAHHSA OMEePIKyEMO IIJIAXOM MHOMKEHHS Ha 2
000X YaCTHWH IEePIIOTro PiBHAHHSI.

Y IX cT. BugaTHuin apabCcbkuii MaTematumk

A we Paniye... Myxammen 6eH Myca anb-XopesMmi y CBOEMY

TpakTaTi «KiTab anb-mxebp anb-mykabana» 3i-

OpaB i cMcTemaTn3yBaB iCHYIOMI HA TOW Yac Me-

TOOW PO3B’A3yBaHHSA PiBHSAHb. Y3STUN 3 HA3BWU L€l KHDKKN TEPMIH «arb-

xebp» (y nepeknagi 3 apabCcbKoi 03Ha4Yae «BiAHOBMEHHSAY) Hafani no4as
yXnBaTucs sk «anrebpa» i 4aB HasBy Linin HayLi.

Y Ti yacu, konu anb-Xopeami nucaB CBil TpakTar, Bi4’ €MHI Y1cna BBa-
Xanucst XMGHMMK, HecnpaeXHIMWU. TOMY KONnW Bid’€MHE YMUCIIO NEpPEHO-
CUNN 3 OOHIET YAaCTMHM PIBHSIHHA B iHLUY, 3MiHIOKOYKN NOrO 3HaK, BBaXanw,
IO BOHO «BiAHOBMOETHCA» (CTae [ogaTHUM), TOOTO 3 HECMPaBXHbOIO
nepeTBOpPOETLCA Ha cnpaBxHe. Came Take NEpPeTBOPEHHSA PiBHSAHb
anb-Xope3Mi i Ha3BaB «BigHOBNEHHAMY.

BractuBicTb B3aEMHOMO 3HULLEHHS OAHAKOBUX AOAAHKIB PIBHAHHS, LUO
MicTunmncsa B 060X MOro YyacTuHax, anb-Xope3mi HasBaB «MNpPOTUCTaBIEH-
HAM» (apabCbkol MOBOI — «anb-Mykaban»).

Anb-Xope3mi OyB MepLumMin y4YeHuin, XTO Bifo-
KpemuB anrebpy Big apuPMETUKM i PO3rMsHyB
il K OKpemy maTtemMaTtuyHy Hayky. Anrebpy anb-
XopesMi B NTaTUHCLKOMY Nepeknagi BuB4anv espo-
nenui npotsrom XII-XVI cT. NMoganeLwmnn po3BnUTok
anrebpu NoB’si3aHnn came 3 EBPONENCHKNMUN BYE-
HAMK, 30Kpema 3 iTaninCbkuMKU MatemaTukamum
enoxu BigpogkeHHs.

o XIX ct. anrebpa po3BumBanacs sik Hayka, Lo
BMBYAE METOON PO3B’A3yBaHHSA PiBHSAHb. 3rogom
BOHa 3Ha4yHO 30araTuracd HOBMMM 3MiCTOBUMM
NiHIAMW: CMPOLLEHHS BUpasiB, (PyHKLUil, po3B’sa3y-

Myxammed 6eH Myca

. o : . arnb-Xopesmi
BaHHA HEepiBHOCTEN TOLLO, | Tenep PiBHAHHA — Le (783 — 611. 850)

N1LLIe ofHa 3i CKNagoBKX YacTuH anredpu.
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~)\ Ilo masuBaioTh piBHaAHHAM? P Il[0 HasWBalTL KOpeHeM

© (abo posp’asxom) piBHanua? P Illo osHauae pos3B’sa3aTU
piBaarEa? D fxi piBHAHHA Ha3UMBAIOTh PiBHOCHJIBHUMU?
J fIxi BIacTHBOCTI BUKOPHCTOBYIOTH IIiJl Uac O3B’ A3yBaHHSA
piBHAHB?

a 831. (Vcro) fkuii iz 3anuciB € piBHAHHAM (BifIOBiAL OOI'PYH-
Ty#Te):

1) 7x — 21 > 0; 2) 4x + b5;
3) 7x — 2=10; 4) (12 - 10) - 3 = 6?
832. (Vcro) Yu € uncyio 3 KOpeHeM PiBHAHHS:
1) 2x = 6; 2)x —T=4;
3) 2x + 3=28; 4) 27 : x=9?
833. Yu € uncyio 2 po3B’I3KOM PiBHIHHS:
Dx+7=09; 2) bx = 12;
3) x — 8 = —6; 49 x:4=27

iﬁ 834. fIke i3 umces € KopeHeM PiBHAHHA x? =2x +3:
1) 0; 2) —1; 3) 1; 4) 3?7

. . 2
835. Yu € KopeHeM piBHAHHA X° = 4 — 3X YMCJIO:

1) 0; 2) 1; 3) -2; 4) —42

836. oBexith, 110 KOKHe i3 umces 1,3 Ta —1,3 € KopeHeM pPiBHSIH-
Ha x2 = 1,69.

837. Yu € piBHOCUJIBHUMU PiBHAHHA:
Dx+2=51ix:3=1; 2)x-3=T71 2x =18?

838. Yu € piBHOCUJIBLHUMU PiBHAHHS:
Dx-2=31i 2x = 10; 2Dx+3=71ix:2=37

iE 839. osenits, 1110:
1) xopernem piBHAHHA 2(x — 3) = 2x — 6 € OyAb-AKe YICJIO;
2) piBHAHHA Yy — 7 = y He Mae KOpeHiB.

840. ToBexniTo, I110:
1) xopereMm piBHAHHA 3(2 — ¢) = 6 — 3¢ € OyAb-AKe YMCJIO;
2) piBHAHHA X = X + 8 He Mae KOpPeHiB.

841. CxkaanmiTe piBHAHHA, IO MAae:
1) equHUN KOPiHb — YMCI0 —2;
2) nBa KopeHi — umciya 5 i —5.
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842. 3’acyiiTe, He PO3B’A3YIOUM PiBHAHD, YU € BOHU PiBHOCUJILHNMMU:
D4x—-2)=19 i 4x —8=19;
2)2x-3=3x+51 2x—-3x=5+3; 9
3)8(x —3)=40 i x —3="5; 4)?’6:1112x=33.
843. YcTaHOBITH, HE PO3B’A3YIOUN, Y1 € PiBHAHHA PiBHOCUJIbHUMU:

D8x—-1)=51i8x—-8=5;
2)3x+7=4x-8 1 3x—4x=-8—-T;

)9Ix+2)=181i x+2=2; 4)—3%:71—3x:28.
4_: 844. Yu mae po3B’sI3KU PiBHAHHSA:

Dx+2=2-x; 2)x+3=83+ux;

Dx+1=-1+ux; 49H)0-x=0;

5)0-(x-1)=3; 6) 5(x — 1) = 5x — 5;

7)0:x=0; 8) 2(x —3)=2x — 7?

‘iy
£ S¥ BnpaBM AAS NMOBTOPEHHS

?3,\.-“

iE 845. 3ualigiTe, 3HAaUEeHHSA BUpPAa3y:
1) 4a + 12b + 8a, axiio a = —13; b = 13;
2) Bx — 2x)(5bm + 4m), armpo x = 1%; m= —1%.

iﬁ 846. Cupocrits Bupas:
1) 64 — (8 — 3m)%; 2) a?b? — (ab + 7)%
3) t2 + 25 — (t — 5)% 4) p* — 16 — (p? + 4)%.

LLikaBi 30A04i AAS Y4HIB HEAAQHMX 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 JITHIVHE PIBHAHHSA 3 OJTHICIO 3MIHHOIO

Mu smaemo, K posp’sidyBaTu piBHamHA 2x = —8; —0,01x = 17;
1

—x = 5. Ko:xxue i3 mMux piBHIHL Mae€ BUTJISAL ax = b, e x — 3MiHHA,

aib — pgeaki umcia.

PiBuanusa BUraanxy ax = b, 1e x — 3MiHHA, a i b — medaki yuc-
JIa, HA3UBAIOTh AIHIUHUM PIGHAHHAM 3 OOHiEI0 3MIHHOIO.
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Yucna a i b Ha3uBaIOTh Koegiyienmamu IH0r0 PiBHAHHA.
Armo a # 0, To piBHAHHA ax = b € pi6HAHHAM nepuLozo cme-
nena 3 o0nicero aminnoro. IloginuBiiim o6MABI YaCTUHU TAKOT'O PiB-

b .
HSAHHA HaA @, OJePIKUMO X = —, TOOTO €IMHNM KOpPEeHeM IIbOr0o PiB-

HAHHSA € YH1CJIO —.
a

Agmo a =0 i b =0, To ginitine piBHauua mae Buriaan 0x = 0.
Kopenem Takoro piBHAHHSA € OyAb-sIKe YMCJIO, OCKIJIBLKY IPU OyIb-
AKOMY B3HaUeHHI X 3HAUEHHA JIiBOi i mpaBoi YacTUH PiBHAHHS €
piBHi i mopiBHIOIOTL Hya0. Tomy piBHAHEA 0x = 0 Mmae 6esyiu Ko-
peHis.

Armo a=0, a b # 0, To JgiHilime PiBHAHHA MaTHMe BUIVISL
Ox = b. Ilpu mpbomMy He iCHY€e KOZHOT'O 3HAUEHHS 3MiHHOI X, sKe 0
MepPeTBOPIOBAJIO JIiBY i MpaBy YacTMHU PiBHAHHA HA OJHE U Te
caMe umcJio. ApKe 3HAUEHHA JIiBOI YACTUHM PiBHAHHS NPU OyIb-
AKOMY 3HAUeHHi X JHOpiBHIOBaTMMeE HYJIO, a 3HAUEHHS IPaBoi yac-
TUHU — uyucay b, Binminnomy Bim myns. Tomy piBHsuaus Ox =b
npu b # 0 He Mae KOpeHiB.

CucreMaTn3yemMo OaHi HIPO PO3B’SA3KU JiHIHOrO pPiBHAHHA
ax = by BUIIAIL cXxeMu:

ax=>b

Y
akmo a # 0, |akmoa=01 b=0, akmo a=0,ab =0,
o % = TO X — OyAb-sIKe UHCJIO | TO PiBHAHHSA He Mae
T a KODeHiB

ITpuxaan 1. Po3s’a3aTu piBHAHHA:

1)0,2x =T; 2)—§x:2§; 3)0x ="7.

Poss ss3aHHA A

1) 0,2x = T; 2) 2 _22_ 3)0x="T;
x=17:0,2; ‘gx‘ 3’ pieHAHHA He
x = 35. 9 9 Ma€ KOpeHia.
Bigoosings: 35. x:2—:(——J; BigooBipgs:

3 3 KOpEeHiB HeMae.
x = —4.
Bigmosigs: — 4.
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IIpomec posB’s3yBaHHA OaraThbOX pPiBHSHBL € 3BEIEHHSIM IIUX

PiBHSAHb M0 JIIHINHUX INJAAXOM PiBHOCHUJIBHUX IIEPETBOPEHbL 3a
BJIACTUBOCTSIMH PiBHAHD.

IIpurknan 2. Po3s’a3aTu piBHAHHS:

1) 3(x + 1) — 2x = 6 — 4x; 2)x+1+5—x=x+13.
2 3 6

Poss sszaHHSA A

1. ITo30ymemMocsa 3HaAMEHHUKIB (AKIIO BOHU €):
1) 3x +3)—2x =6 — 4x. 2)x+1+5—x:x+13.

2 3 6
ITomHOXMMO O0OMIBI YaCTUHU PiBHAH-
HA Ha 6 (6 — HaliMeHINWH CIiJIbLHUI
3HaMeHHUK Apo06iB). Maemo:

6(x +1) N 6(5—-x) 6(x+13)
2 3 6
3x+ 1)+ 2(5-x)=x+ 13.
2. Po3kpuemo Oy:KKU (AKIO BOHU €):
3x +9 — 2x =6 — 4x; | 3x+3+ 10 — 2x = x + 13.
3. Ilepenecemo JomaHKM’, IO MiCTATH 3MiHHY,
y JiBy yacTuHy, a iHIIIi — y IpaBy,
BMiHUBINIY 3HAKUW ITUX AOAAHKIB Ha IIPOTHUJIEIKHI:

3x —2x +4x=6-19; | 3x — 2x — x =13 — 3 — 10.
4. 3BegemMo mOAiOHI mOmaHKM:
5x = — 3; | 0x = 0.
5. Posp’sskeMo oTpuMaHe JIiHifiHe piBHAHHSA:
x=-3:5 X — OyOb-siKe UMCJIO.
x = -0,6;
Bigomosipgs: —0,6. BigmoBigb: Oyab-siKe UHCJIO.

IIpurmaan 3. Poss’a3atu piBHAHHA 5(x + p) = 3x — Tp BigHOCHO X.

Pos3 B s3aHuH 4. PoskpuemMo AYXKKH B JIiBili yacTuHi piB-
HaAHHA: Sx + bp = 3x — Tp. Ilepenecemo momaHOK 3x y JIiBYy YacTu-
HY, a bp — y npaBy. Maemo: 5x — 3x = —Tp — 5p; 2x = —12p. Togi
x=(12p) : 2; x = (12 : 2)p; x = —6p.

BigmosBins: —6p.

)\ fke piBHSAIHHSA HA3WMBAIOTH JIHIMHMM PIiBHAHHAM 3 OIHI€IO
sminao0? D HaBemiTh npukgagy JHHIAHEX — PIBHAHB.
J V¥V aAKoMy BUIIAAKY PiBHAHHA ax = b Mae €IWHUI KOPiHB?
D ¥V sxoMy BUIAAKy KOpPeHeM DiBHAHHA ax = b € Oyab-siKe
uyncao? Y Y AKOMY BUNIAJKY PiBHAHHSA ax = b He Mae KOpeHiB?

/)
74
<
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a 848. (Vcno) fIxe 3 piBHAHD € JiHIAHUM:
1) 17x = 0; 2) —5x = —%; 3) x2 = Tx;
4) Ox = 1T; 5) x + 7 = x?% 6) Ox = 0?

849. (YcHo) CKinmbKM KOPEHiB Ma€e piBHAHHSA:
1) 2x = -T; 2) 0x = 5; 3) 0x = 0?

850. 3’sacyiite, AKe 3 JaHUX PiBHAHDL Ma€ JININE OOUH PO3B’AI30K,
He Ma€ Po3B’A3KiB, Mae 6e3Jiu pPo3B’sI3KiB:

1) —-5x = -3; 2) 0x = 0y 3) 0,14x = 0;
4) 7 = Ox; 5) %x = -b; 6) Ox = —15.

iﬁ 851. (VYcro) Posp’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’stkiTh piBHAHHS:
1) —3x = -21; 2) —2x=z; 3)—1x:—5;
9 5
4) 50x = 5; 5) —x = 1%; 6) —0,01x = 0,17;

7 2,4, 8) -1,2x = —4,2;  9) Tx-o.
9 27 8

853. 3HalimiTh KOPiHb PiBHAHHS:

D 2x = —8; 2) Zx -9 3) 3x =1,
5 4
4) -10x = =5;  5) %x = 0; 6) 0,1x = —0,18.

854. Busnaure, 110 Mae 6yTy 3amucaHO IIPaBOPyY y PiBHAHHI 3a-
MiCTh HIPOIIYCKiB, AKIITO BiTOMO HOr0 KOPiHb:

1) 8x=..; 2) 9x =...; B)Zx:...;
x =-9; x = 0; x =12.
855. 3uaiigiTe KOpiHb PiBHAHHS:
1)7x +14 = 0; 2)0,3x —21=0,5x - 23;
3)4x +3 =6x-13; 4)5x+(Bx-T7)=09;
5)47 =10 - (9x + 2); 6) Bx +2)—(8x + 6) =14.

172



856. Po3B’a:KiTh piBHAHHA:

1) 2x —10 = 0; 2)1,4x-12=0,9x + 4;

3) 3x +14 = 5x + 16; 4)12 - (5x +10) = -3;

5)6 - (8x+11) =-1; 6) (8x —4) — (6 —4x) = 4.
857. fAke 3 piBHAHB 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=4x?

858. Yu € piBHAHHS 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 AKoMy 3HAYEHHI X 3HAYEHHS BHUPAa3y:
1) 3x + 7 mopiBuioe —2;
2) 4(x + 1) mopiBHIOE 3HaUEHHIO Bupasy Sx — 9?
860. IIpu axomy 3HaAUYEHHi Yy:
1) sHauenusa Bupasy Sy — 13 mopiBHioe —3;
2) smauenusa BupasiB 3(y — 2) i 13y — 8 piBHi Mix cob6oro?

861. Posp’axKiTh piBHAHHA:
x+1 2x -7

1) =5 2 L, XiL_g X _X_q
3 5 3 5 4 5
862. 3HaimiTh KOPiHb PiBHAHHS:
x—2 3x +2 X x x x
1 =1 2 =4 3)--—-=1 4H_-+-=10.
) 4 ) 5 ) 3 4 ) 2 3
863. Craanirs Jiniiine piBHAHHSA, KOPEHEM SKOI'O €:
1) uncyio —2; 2) uncao —0,2.
864. Cxaanirs jginiline piBHAHHS:
1) sKe He Mae KOpEHiB; 2) KopeHeM SKOro € OyAb-sgKe YMCJIO.

865. CrkaaniTe JiHilfiHe piBHAHHSA, KOpeHeM SAKOro 0yJio 6:
1) uyncio —8; 2) OyIob-sIKe UHCJIO.

l‘g 866. 3HaiifiTy KOpPiHb PiBHAHHA:
1) (dx-2)+(Bx-4)=9-(5-11x);
2) (7T-8x)—(9-12x) + (bx + 4) = -16;
3) 3(4x —5)-10(2x —1) = 33;
4) 9(8(x +1) — 2x) = T(x +1).

867. Poa3B’a:KiTh piBHAHHSA:

1) (9% — 4) + (15x — 5) = 18 — (25 — 22x);
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2) (10x+6)—(9-9x)+(8-11x) = -19;
3)TM(x-1)-3Q2x+1)=-x-15;
4) 5(4(x — 1) — 3x) = 9x.
868. Po3B’sa:kiTh piBHAHHS BigZHOCHO X:
D2x+a=x+a; 2D)b+x=c—-x;
3) 6x +2m = x — 8m; 4) 9a + x = 3b — 2x.
Poss ss3aHHA A
4) 9a +x =3b—-2x; x +2x = 3b-9a; 3x = 3(b - 3a). Ilogimumo
o0uaBi vacTuuu piBHAHHA Ha 3. Omepxumo: x = b — 3a.
Bigmosigs: b-3a.

869. Pos3B’sa:KiTh PiBHAHHA BiTHOCHO X:

D) 7x+m=2x+m; 2)a+x=2m-x;
3)3x+b=9b-x; 4) 5p + 2x = 10a — 3x.

870. Yu € piBHOCHMJIBLHUMU PiBHAHH:
D2x-4=215x-3)+1=3x-8;
2)b5x+3=81i T(x-2)+20=4x+3;
3)S5x=01i0-x=5;

4 Tx+1=Tx+2 i 5(x+1)=5x+5;
50:x=7T10-x=T,
6)3(x—2)=3x—-61i2x+7)=2(x+1)+127?

871. IIpu aKomMy SHAUEHHi y 3HaUEeHHSA BUPA3Y:

1) 5y + 7 yrpuui GiyibIlle 3a 3HAUEHHA BUPA3Y Y + D;
2) 2y — 4 va 7,4 Ginbile 3a 3HaUeHHA BUpasy 3 — Ty ?

872. Ilpu axoMy 3HAUEHHi X 3HAUEHHSA BUPAa3Yy:

1) Tx + 8 yaBiui GisbIille 3a 3HAUYEHHA BUPA3y X + 7;
2) 5x — 8 ma 17,2 meHITe BiJ 3HaUeHHA BUPasy X + 27

873. Cxaanits piBHAHHSA, AKe OyJi0 6 PiBHOCUJIBHUM PiBHAHHIO
72x — 8) = 5(7x — 8) — 15x.

874. IIpu aKomMy 3HAUEHHi @ PiBHAHHS:
1) 2ax = 16 mae KOpiHb, II[0 JOPiBHIOE 4;

. . 4
2) 3x = a Mae KOpiHb, II[0 JOPiBHIOE ?;
3) 5(a + 1)x = 40 mae KopiHb, 1110 HAOpiBHIOE —1 ?

875. Ilpu ssixomy 3HaueHHi b KOpeHeM DPiBHAHHSA:
1) 3bx = -24 € umcyao —4;
2) (2b - 5)x = 45 € umciao 3?
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876. Po3p’s1:xiTh piBHAHHS:
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. 3HaligiTh KOPiHb PiBHAHHS:
1) 3(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’s: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. 3HalimiTh KOPiHb PIBHAHHS:
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

:: 880. PosB’sa:xiTh piBHAHHSA:
2x—3_1—x+5x+1 _9x+3

1)

b

5 4 20 10
2
2) x? —py+g- OX ~B0x+8 5
6 3

881. Po3B’st:kiTh PiBHAHHS:
3x—5_2—x+2x+5 _5x-6

1) ;
4 3 | 12 4
2
9) x? T4 q- X 28XHI T
4 10

882. IIpu sixomy 3HauveHHi b PiBHAHHA MAalOTh OMHAKOBI KOpEeHi:
N4x-3=51i 3x+b=17; 2)x+b=91i2x-b=x?

883. Po3B’a:KiTh piBHAHHS:
1) 2(x| - 3) = |«[; 2)|2x+1]=7.
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884. Po3B’s1:KiTh pPiBHAHHS:
1 4(j2|-3) =
2) |2x - 7| =3.

.
’

885. 3uatigiTh yci 1isi sHavueHHSA m, IPU AKUX KOPiHb PiBHAHHA
mx = 4 € WiJIUM YKHCJIOM.

886. 3maiigiTey yci mini sHaveHHsA b, OIpu AKUX KOPiHL PiBHAHHSA
bx = —6 € HaTypaJIbHUM UHNCJIOM.

J)@% BrpaBu AAS MOBTOPEHHS

‘3—\.‘“

4J 887. TeraHKa Ha KaHiKyJax po3B’ssajia X 3ajay 3 MaTeMaTH-
Ku, a ii oguokJacHuK Irop — Ha 18 3amau Ginbmie. Bupasits uepes
X KijgpKicTb 3amau, aki poss’sasas Irop.

"B 888. IlomaiiTe Bupa3 y BUIVIAAL MHOI'OYJIEHA:
1) (Tx -1)? — 2x - 1)(3x - 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. BmaiiniTe mymi Gymkmii: 1) y =86 — x%; 2)y = %xz - 3x.

11 890. ITo6 # bik O 2x +3, aKmpo x < -1,
. 110 ure rpagixk HKIIL: Y =
G YAY b YHKILL Y 3 dx, ko x> 1.

LLikaBi 3aAQ4i AAS Y4HIB HEA€AQHUX ﬁ

891. Bigowmo, m1o x + y = 13. Ilpu axux HaTypaJbHUX 3HAUEHHAX
x i y Bupas xy HabyBae HANOiJIBIIIOr0 3HAUEHHA?

2 PO3B’SI3YBAHHS 3AJIAY 3A JOIIOMOI'OIO
° JITHINHUX PIBHSHD. PIBHIHHS
SIK MATEMATHYHA MOJEJH 3ATAYI

Mu Bixe posriadmanu IPUKJIAIN (PYHKI[IOHAJIBHUX 3aJIesKHOC-
Tell Mi)K BeJIMUMHAMU SIK MaTeMaTUUYHI MoAesi peaJbHUX IIpoOIle-
ciB. Temep posrisgHeMO TEKCTOBI 3amaui, MaTeMaTUUYHUMU MOJAEJI-
MU AKUX € JIiHiliHI piBHAHHA Ta PiBHAHHA, SAKi 3BOAATLCA 10
JiHIAHUX.
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Posp’sazyBaru 3ajauy 3a JOIIOMOI'OIO DiBHAHHSA CJiJ y TaKil mo-
CJI1JTOBHOCTI:

1) nosnauumu 3miHHOW0 00HY 3 HeGiOOMUX BeNULUH;

2) inwi HesidoMi 6eAUHUHU (AKWO B0HU €) 8UpPA3UMU Huepe3
66e0eny 3MiHHY;

3) 3a ymosorw 3adari 6cmarHo8umMU cni6BiOHOULEHHA MidH He8i00-
MUMU ma 6i00MUMU 3SHAYEHHAMU BEJAULUH i CKAACMU DI6HAHHA,;

4) posg’szamu odepicarne PiBHAHHSI;

5) npoarnanisyeamu po36'sa3Ku pi6HAHHA i 3HaAUMU Hesidomy &e-
JUYURY, @ 3@ nompeou i 3HAUEHHS IHWUX HeBi00MUX 6eJUYUH;

6) 3anucamu 8i0nosidv 0o 3adaui.

Posrnauemo gekinbka 3ajay Ta PO3B’AKEMO iX 3a JOIOMOI'OIO
JiHiflHOrO PiBHAHHA.

3amaua 1. Ha cBill meHb HapOIKeHHSA CECTPUUKU-OIUBHIOUKU
Harana #i Onena orpumanu pasom 127 sitanbaux SMS-moBigom-
JeHb, npuuyomy Harana orpumana Ha 13 mosimomienp Oijblie,
Hixk Ousena. Ilo ckinmeku SMS-moBiZjoMJIeHb HA CBili JeHL HApPO-
IKEeHHSA OTPUMAJIa KOXKHA i3 CeCTpUUOK?

Po3B a3 asH 4 Hexait OseHa orpumajia X IOBiJOMJIeHb,
Toxi Harans — (x +13). A obunsi pasom — (x + x + 13) moBigom-
JIeHb, III0 3a YMOBOIO JOpiBHIOE 127.

Maewmo piBHAHHSA: X + x + 13 =127. 3Bigku x = 57.

Omxe, OseHa oTpumaJja 57 MOBiZOMJIEHb,

57+ 13 =70 (moBix.) — orpumasia Harans.

Bigmoosings: 70 moBigomiensb; 57 moBigoMJIeHb.

Samaua 2. MakcuMaJbHO MOMKJIMBA CyMa KPeIUTy OOUMCJIIIO-

€ThCcs OaHKOM 3a (hOpPMYJIOO:
S = c. n,
3

me S — cyma kpeautry, C — cepegHbOMicAYHA 3apIljaTa IIO3UYAID-
HuKa. [[Jigs KpeguTy TepMiHOM OAWH PiK BBasKaloTb, I0 1 =9,
TepMiHOM nBa poku — n = 21, repminom Tpu poxu — n = 33. Ko
Mae OyTu HaliMeHIIIa cepeJHBOMICSAYHA 3apIljaTa IO3WYaJbHUKA,
106 6aHK HazaB oMy kpeaut y cymi 30 000 rpH Ha:

1) 1 pik; 2) 2 poxu; 3) 3 poxu?

Po3B a3amnmusa 3aymosoio S=30 000 rpu. Hexait Haii-
MeHIIIa cepeHbOMICAYHA 3apIljiaTa Mo3NYaJIbHUKA JOPiBHIOE X T'DH.

1) Maewmo piBusauuaa: 30 000 = g -9; sBigKm x =10 000.

Or:xe, cepeIHbLOMICAYHA 3apIjaTa IMOo3UYaJbHIKA Mae OyTu He
memnroio 3a 10 000 rpH.

2) Maemo piBaaaua: 30 000 = g -21; 3Binku x ~ 4285,7.
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OTke, cepeqHbLOMicAYHA 3apILiaTa Mae OyTH He MEHIIIOI0 3a
4286 rpH.

3) Maemo piBuanusa: 30 000 = g -33; sBigKu x ~ 2727,3.

OT:Ke, AKIIO IIOSMYAJNLHUK XOUe OTPUMATH KpPEeIuUT Ha TpU
POKM, TO HOr0 cepelHbOMicAYHA 3apIiljaaTa Mae OyTH He MEHIIIOIO
3a 2728 rpH.

Bigmosigs: 1) 10 000 rpn; 2) 4286 rpH; 3) 2728 rpH.

3amaua 3. 3 micta A 1o Mmicta B, BigctaHp Mixk axumMu 310 kM,
BuixaJia BanTa:xxkiBka. Uepes 30 xB micasa mporo 3 micta B go Mic-
Ta A BUiXaB JIETKOBUK, IIBUAKICTh AKoro Ha 20 KM/roj 6isbiia 3a
IIBUAKICT, BaHTa:KiBKM. BaHTa)KiBKa 1 JIErKOBUK 3ycCTpijaucs
yepes 2 o IIicJs BUI3Ay JerKOBUKA. SHANUTH HMIBUAKICTh KOMKHOIL
i3 IUX aBTiBOK.

+ 20
X KM/TOJ < (x ) KM/TOJ

b

I

T

~

310 kM

P o338 a3auH 4. Hexall mBuaKicTh BAHTAXKIBKY — X KM/TOI.
VYMoBYy 3aaui 3pydYHO MOJATU y BUTVISAAI TaOIMILi:

U, KM/TOH t, TOx, S, KM
BauTaxkiBka x 2,5 2,5x
310 kM
JlerxkoBUK x + 20 2 2(x + 20)

OcCKiJbKY aBTiBKM BUiXaJi B MPOTUJIEKHUX HANPAMKAX i 3y-
cTpinucs, To pasom BoHU npoixasau 310 Kwm.

Maewmo piBHAHHA: 2,5x + 2(x + 20) = 310.

Poss’saxxemo ioro: 2,5x + 2x + 40 = 310;
4,5x = 270;
x = 60 (kM/T0ox) — MIBUAKICTH BaHTAKiBKU;

60 + 20 = 80 (kmM/Tox) — IMIBUAKICTH JIETKOBUKA.
Bigmosipgs: 60 km/rox; 80 km/rox.

)\ $Ixoi mocmimoBHOCTI CJifi AOTPUMYBaTHCH, DPO3B’A3YIOUU

*/ Bajmauy 3a JOIOMOTOIO PiBHAHHA?
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a 892. (Ycno) Ogne uncyao Ha 20 Ginbine 3a apyre. MeHie 3 HUX
mo3HaveHo uepes x. BupasiTs uepes x Oijbllie i3 11ux ymces.

893. (¥crno) Onue nomaTHe umcyao y 5 pasiB Oisbire 3a gpyre. Menre
3 HUX TO3HAYEHO uepeld X. BupasiTe yepes x OiybIme i3 1ux ymces.

894. Ha oxpmiii kKa1yMm0i pocTe X KYII[iB TPOSHI, a Ha APYTriit — yaBi-
yi Gisbirre. BupasiTh yepes X KiJbKiCTh KYIIiB TPOSAHI, IO POCTeE
Ha IpyTiit KaIymoi.

895. (VcrHo) Biacrausb, 1110 JOPiBHIOE X KM, BEJIOCUIEINCT HOJIa€ 3a
5 rog. BupagiTe uepes x MIBUIKICTH H1OT0 PyXY.

896. (Vcro) Ilepiite umcao MO3HAUMJIM Yepes X, a APyre CKJALae
YyeTBEePTUHY BiJ mepimoro. BupasiTs Apyre 4mcjo uepes X.

897. Ilepiie umciio HOpiBHIOE X, a Apyre ckaazae 70 % Bix mepriro-
ro. Bupasith uepes x apyre 4ucJo.

898. (Vcno) Cyma moB:KMH OBOX BimpiskiB mopiBHioe 10 cm. [loB:xkuHa
OHOT'0 3 HUX X cM. BupasiTh uepes X MOBKUHY JAPYTroro Bipiska.

899. (Yecno) Biacma miBuakicTh uYOBHA JopiBHioe 18 KMm/rox,
a MBUAKICTb Teuil — x KM/roa. BupasiTs yepes x IMIBUJAKICTH YOB-
Ha 3a Tediero i mpoTu Teuii.

iﬁ 900. 3aragaau uwmcio. SAKImo Big HbOro BigHsaTu 7 i omep:ka-
HUH pesdyibrarT nogisutu Ha 9, To Mmarumemo 12. fIke uwmciio 3a-
ragaau?

901. 3HaigiTL YMCJIO, IOJOBMHA SKOTO Pa3oM 3 HOT0 TPETHMHOIO
nopisuioe 40.

902. ¥V nBox mucTepHax pasoM 58 T maJbLHOTO, IPUUYOMY B IIE€PIITiii
Ha 4 T MeHIIe, Hix y Apyrifi. CKiJIbKM TOHH IIaJBLHOTO B KOMKHIii
IUCTEePHi?

903. B aBTOmapKy BaHTaXiBOK y 6 pasiB OijbIlle, HisK JIETKOBUKIiB.
CkijbKM JIETKOBUKIB B aBTOIIAPKY, AKIIO IX pasoM 3 BaHTaKiBKa-
MU Hajsiuyerbesa 917

904. Onme 3 1BOX AOJATHUX UMCEJ yTPUUi Oijblle 3a apyre. 3Haii-
OiTh Ii uMcJa, SKINO iX pisHUIA JopiBHIOE 28.

905. Babyci pasom 3 mamoo 99 pokiB. CKinbKM POKiB KOXHIiM 3
HUX, SKINO 0abycsa crapiia 3a MaMy Ha 25 pPOKiB?

906. Cyma amBox uwmcea 360, a ix Bigmommenus gopismioe 5 : 7.
3HalgiTh i uncia.

179



907. Pisuunga aBox uwmces 42, a iX BigHomieHHs mopiBuioe 7 : 4.
3HalgiTE i yncJa.

908. Ilepumerp TpuKyTHUKa AopiBHIoe 20 mm. IIBi itoro cropoHU
piBHi Mixk coboio i KosKkHA 3 HUX Ha 1 AM OijbIa 3a TpeTio. 3HAl-
IiTh CTOPOHU TPUKYTHUKA.

909. 3a aBa gui 6ys10 npomano 384 Kr OaHaHIB, IPUUYOMY APYIOro

IHA TIpojan g Big Toro, 1mio mpogaJsu mepirnoro. CkijabKu Kijo-

rpaMiB OaHAHIB IpPoJaJIN B IIEPIINN JEHb i CKiIbKM — Y APYTHHA?

. oL .
910. TypucTtu 3a gpyruii AeHb IIOI0JIaIN g Bing Tiei BimcTaHi, AKY

mopoJiaau nepmroro guA. CKiJIbKY KiJoMeTpiB IOJOJIaN TYPUCTH
MEePIIOoro AHSA i CKiJIbKU APYroro, sIKIO 3a MEPIINi JeHb 0yJO0 II0-
JoJIaHO Ha 3 KM OijbIle, Hixk 3a Apyruii?

911. Babycsa Jsinuiga BapeHWKHW MPOTATOM ABOX TOAWH. 3a APYTY
roguHy BoHA BuJinuia Ha 5 % OijbIlle BApeHUKiB, HijK 3a IIepIiry.
CKinbKM BapeHWKiB BUTOTOBUJA 6abycs 3a MepIy TOAUHY i CKiJb-
KU 3a IpyTy, AKII0 3a APYry I'OAWHY BOHA BUJINNJa HAa 3 BapeHU-
Ku Oijblie, HixK 3a meprry?

912. 3a mpaabpHy MaIInHy Ta ii migkaouensd sanaatuian 5880 rpH.
BapricTs migkiroueHHS CTAHOBUTH 5 % Big BapTOCTi MaIIWHU.
CKiJBKY KOIITYE IpaJjbHa MaIlnHA?

913. 3a 2 roag MOTOIIMKJIICT J0oJIa€ TaKy caMy BiJcTaHb, IIIO i BeJO-
cunenuct 3a 5 rox. [IIBuaKicTs MoTOomMUKIicTa Ha 27 KM/TO1 0ib-
IIa 3a IIBUAKICTH BeJIOCHUIEAMCTA. SHAKLITh MIBUIKICTE KOMHOI'O
3 HHUX.

914. AmuK 3 aneJbCHHAMY HA 3 KI' BAXKUNH, HI)K AWK 3 JUMOHA-
mu. fIKa Maca KOMKHOTO 3 HUX, AKIIO Maca YOTUPHOX AIMUKIB 3 ameb-
CMHAMHU TaKa caMa, AK Maca II'ATH SIUKIiB 3 JUMOHAMMU?

915. 3 micra [0 cesa TYpHCT illoB 3i IMIBUAKICTIO 4 KM/TOH, a IIO-
BepTaBcA Hasajn 3i mBuAKicTio 3 KM/roa. Ha Bech miiaax BiH BuU-
TpatuB 7 rog. 3HAWAITH BifcTaHb Big MicTa mo cea.

916. ITepumeTp IPAMOKYTHUKA MOPiBHIOE 36 cM, MPUUOMY OMHA 3
Hioro ctopiH Ha 4 cM 6inbIa 3a iHITY. SHAHAITH CTOPOHU MPSIMO-
KYTHUKA Ta HOro IIJIOITY.

917. Ilix uac jgiTHix Kamikya Cepriii mpounTaB yABiui 6iJIbIlle OIIO-
Bimaub, Hixk Kocta. IIpoTe nmporarom BepecHst KocTss BeTur mpouu-
TaTH Ife 24 ONOBiJaHHS, IIICJISA YOro BHUABUJIOCSH, IO XJIOII[L IPO-
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YUTAJN OJHAKOBY KiJbKicTh omoBimaub. CKiJIbKM OIOBiaHB IIPO-
YUTaB KOYKEH i3 XJIOIIIiB 0 MOYATKYy HaBUYAJLHOTO POKY?

918. ¥ Mapifiku 0yso Brpudui Oiybirie rpormeii, Hisk B Omi. ITicaa
Toro gk Mapilika BuTparuaa 18 rpH, rpoimeil y giBuaT cTaJjo II0-
piBHy. CKiJIbKHU Tpollleil MaJjia KOKHa 3 AiBUaT CIIOYaTKy?

iﬁ 919. Mepexka KOHIUTEPCHKUX A0 PIiYHUIIL CBOTO BiAKpUTTS Ha-
pyBaJia BigBimyBauam HaAOOpPH COJIOIOIIIB TOPrOBUX Mapok «oGpe»,
«Conopxo» Ta «Cmauno». HampukiHIili CBATKYBaHHSA 3’sICyBaJIOCH,
1o HabopiB «Cosomko» OyJsio momapoBauo Ha 12 GijbIle, HidK HabO-
piB «IloOpe», a HAbopiB «CMmauno» — Ha 31 Oisbire, HisK «CoJIOTKO».
ITo crinpxu HaAOOPiIB KOMKHOI MapKu OyJIO IIOZApPOBaHO, SIKII[O Bi-
BigyBauiB O0ys0 430 i KOJKeH 3 HUX OTPHMAaB II0 OAHOMY Habopy?

920. OgHa cTopoHA TPUKYTHHUKA Ha 9 cM MeHINa 3a APyry i BABiui
MeHIIa 3a TPeTo. S3HAUITh CTOPOHN TPUKYTHUKA, AKIIO HOro Ie-
pumeTtp mopisuioe 105 cwm.

921. Yu mokHa po3KJaacTu 68 0aHOK KOHCEPBiB y TpHU SAIUKY TaK,
o6 y apyromy OyJjo BaBiui Oijblile 0aHOK, HidK y IepIiIomy,
a B TpeThOMY — Ha 3 OAHKMH MeHIIe, Hid y mepiiomy?

922. Yu moxkHa 90 KHMIKOK PO3MICTHUTH HA TPHOX IOJHUIISAX TaK,
o6 Ha Tperiit O6yso Ha 3 KHWKKM Oijbllle, HijK Ha APYyri#, i Ha
5 KHUKOK MeHIIe, HijK Ha TmepIrii?

923. BaTbpKoBi 3apas — 38 pokis, a itoro cuHoBi — 10. Yepes cKinb-
KM POKiB 0aTbKO Oyze yTpuui crapiiuii 3a cuHa?

924. Ha ogui#i minaHmi KyuriB arpycy Brpudi 6ijbIlie, HisK Ha IpY-
rifi. Ko 3 mepimnol SiJASHKY mepecaguTu 12 KyImiiB Ha ApPyry, TO
KYIIiB arpycy Ha o0ox OildHKaXxX cTaHe mopiBHy. IIo cKiJIbKM Ky-
IIiB arpycy pocTe Ha KOMKHIN TiJaAHIII?

925. ¥V mBox Kopiycax ITaHCioHATy IIpOsKMBajia OJHAKOBA KiJb-
KicTh BiATIOUMBaJBHUKIB. ¥V 3B’A3KY 3 IIPOBEIEHHAM PEMOHTY OYJIO
BUpIiIlIeHO IepeceguTu 24 BiAMOUMBAJILHUKU 3 MHEPIIOr0 KOPHYCY
IO OPYTOro, IIiCJs Yoro KiJbKIiCTh BiATIOUMBAJIBLHUKIB y HEPIIOMY
KopIryci craJyia B 4 pasu MEHIIIO, HixK y Apyromy. Ilo ckinbKu Bia-
MOYMBAJILHUKIB IIPOKHUBAJIO B KOKHOMY KOPIIyCi O IOYaTKy pe-
MOHTHHUX PO06iT?

926. ¥V gBox mimkax ImykKpy OyJo mopiBuy. Ilicas Toro sk 3 mep-
IIIOr0 MiIlIKa Iepecuriaju 8 Kr A0 APYroro, y HbOMY CTaJi0 BABiUi
MeHIIIe IYKPY, HiK y apyromy. Ilo cKiJbKH KijJlorpamiB IyKpPY
OyJIO B KOKHOMY MIIIIKY CIIOUATKY?
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927. Ha 44 rpuBHi 0y0 npua0aHo 25 30IINUTIB y KIITHHKY 1 JiHi-
Ky. BapricTs 3omuTa B JgiHi#iKy — 1 rpH 70 KOIml., a B KJIITUHKY —
1 rpu 80 xom. ITo CKiTbKM 30IINTIB KOKHOTO BUAY Ipuabamn?

928. Jlnsa xomitoBaHHA BiJie03alMCy CBATA OCTAHHBOT'O M3BOHUKA
npunbaan 12 jgasepHuUX AUCKIB ABOX BHUAIB: II0 5,5 I'pH Ta IO
6,25 rpH 3a OAMHMUIO, ychoro Ha cymy 69,75 rpu. Ilo ckiabKu
OUCKIiB KOMKHOTO BUAY OyJI0 mpuabaHo?

929. Cmaposunna epeuvka 3adaua. ¥ Iliaropa sanumrasu:
«CKinbKM YUHIB HaBUa€ThCA y TBOI# ImKojai?». Ha mro BiH Bigmo-
BiB: «Ilosl0BMHA BCiX MOIX yUYHIiB BUBUA€ MaTeMaTHUKy, UBEPTb —
MY3UKY, CbOMa YaCTHHA MOBUYUTD, i, OKPIiM TOTO, € IIe TPU KiHKII».
Ckinpku yuHiB HaBuaJsocs B mkoJi Iligparopa?

930. Maca 6imoHa 3 MOJIOKOM CTAHOBUTH 25 KI i IIfe IIOJIOBUHY
ioro macu. fIka maca 6imoma 3 MoJoKOM?

— 1 . . 2 . ..
1 931, 1 BiJl OJHOTO YMCJIa HOPiBHIOE 3 Big npyroro. 3HaumiThH

i umesaa, SKINO iX cyMa AopiBHIOE 66.

932. 60 % Bim ommoro umcja mopiBHIOOTL 45 % Big agpyroro.
SHAUIITh IIi Ymncyaa, AKI0 iX cyMma mopiBHioe 210.

933. HoBen BUTPATHUB HA ILJIAX 34 Teuieio 2,5 rofm, a IPOTH Tedii —
3,6 rox. Bimcranb, AKy IPOIJIMB YOBEH 3a TEUi€l0, BUSBUJIACA HA
7,6 KM MeEHIIOIO, Hi»K BifcTaHb, AKY BiH IPOILINB IPOTH Tedii.
3HalAiTh BJACHY INBUAKICTL YOBHA, SAKIIO INIBUIKiCTH Teuii mdo-
piBHIOE 2 KM/TO/I.

934. Karep 3a Teuiero piuku nausB 1,6 roa, a mporu teuii — 2,5 rog.
Bigcrams, AKy momgoJsiaB KaTep IPOTH Teuii, BusgBujaaca Ha 6,2 KM
6iJIBIIIOIO, HiXK BiAcTaHb, AKY IIOJOJIAB KaTep 3a Teuicro. SHAHIITh
MIBUAKICTh Teuii, AKINO BJIaCHA IIBUAKICTH KaTepa JIOPiBHIOE
16 xM/rog.

935. 3 nyHKTYy A M0 myHKTY B 3i mBuakicTio 12 KM/Tox BUixaB
BeJsocunenucT. Yepes 3 rox 3 OyHKTY B 10 TYHKTY A BUiXxaB MOTO-
MUuKJIicT 3i mBuakictio 45 KkM/rox. CKiJabKM TOOWH M0 3yCTpidi 3
MOTOIIMKJIICTOM iXaB BeJIOCUIIETNCT, AKIIO BigcTaub Big A mo B
cranoBuTh 235,65 km? Ha skiit Bigcraumi Big nyuxkTy A BigOysaacs
ix sycTpiu?

936. 3 KOTeIKHOrO MicTeuKa B HAIIPAMKY 3aJIi3HUYHOI cTaHITii 31
mBHUaKicTIO 14 KM/TOo1 BUiXaB BEJIOCUNENCT, a Yyepe3 2 Tof ITicasa
HBOTO 3BiATH K, ajie B HIPOTUJIEKHOMY HANPAMKY 31 IIBUIKiCTIO
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4 KM/ron BuiimioB mimroxin. Yepes CKiJbKU MOAUH IIiCJIsI CBOT'O BU-
xomy mimroxinm Oyme Ha BigcraHi 73 kM Bing Besocumenucra? Ha
AKiA BifcTaHi Bi KOTemXKHOro MicTeuka B IIeil yac BiH 3HaXO4U-
TUMETLCA?

937. OguH KaBYH Ha 5 Kr Jerminii 3a APyrui i yTpudi Jiermuii 3a
Tperiii. Ilepmuii i Tperiit KaByHU pasoM yABiUi BaKui 3a qpyruii.
3HaNgiTh Macy KOKHOTO KaByHA.

938. Ilix uyac migroToBKM [0 oJiMmiagm 3 mareMaTuku IBaH
posB’sizaB Ha 3 3amaui menine, Hixk Okcama, i y 2 pasu MeHIIe,
Hixk Cepriii. [Ipu mpbomy IBaH i Cepriit pazom posp’sazanu y 2,1 pasa
Oinpime 3amau, Hixk Oxcana. Ky KiJgbKicThb 3amad posB’sa3aB KO-
JKeH 3 YYHiB, TOTYIOUNCH A0 OJiMIriamm?

BripaBu AAS MOBTOPEHHS

¥ 939. OGuncuirs:

4 13 7 11 3 2
4)—2é:1i; 5)—2i: —31l ; 6)1:(—14).
5 15 31 2 9

940. CkinbKu BifgcoTKiB ckiamgae:

1) uncyo 7 Big umciaa 28; 2) umciio 2,7 Big umesaa 3%?

e | . . .
.B 941. TlosicHiTh, YOMY He MalOTh PO3B’A3KiB PiBHAHHA:

1)0-x=15; 2)x + 8 =ux; y—-2=y+ 3;
H7-m=2—-m; 5)0:x=13; 6) 3(x + 1) = 3x.
C 942, 3uaiigiTh yci 3HaueHHA @, TPU SAKUX PIBHAHHA ax = —8
Mae:
1) nomaTHUIT KOPiHB; 2) Bix’eMHUMIT KODiHB.

LLikaBi 3aAa4i AAS y4HIB HEA€AQHUX ﬁ

943. YosoBiK, ApPYyKUHA Ta OBOE iX IiTell MAlOTh IIepelpaBUTHUCHT
3a JOIIOMOT'0OI0 YOBHA Ha IIPOTHUJIEKHNI Oeper piuku. Maca 4oJ0Bi-
ka — 80 kr, fioro apysxkunau — 60 kr, giteir — mo 40 kr. Ak im cko-
pucTaTHCA YOBHOM, AKINO BiH BuTpuMye Macy a0 80 Kr i KoKeH y
mifi cim’i Bmie BecayBaTu?
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2 5 JITHIVIHE PIBHAHHS 3 IBOMA 3MIHHHUMH
[ )

Y momepenuix maparpadax MU PO3IJIAAANN PiBHAHHSA 3 OTHI€I0
sminHoM. IIpoTe B anredpi TpanasioThcsa PiBHAHHA i 3 JeKigbKoMa
3MiHHUMU. 30KpeMa, MU PO3TJIAHEMO PiBHIHHSA 3 JBOMA 3MiHHIMU.

ITpuxnanx 1. CyMma ogHOro urcIa 3 KBaapaToM APyIroro AopisHioe 17.
K110 Tepirte YKCIO TO3HAYMTH Yepes X, a ApyTe — Yepes Y, TO CIiBBia-
HOIIIeHHA MiXX HIMJ MOMKHA 3alicaTy y BUTJIAAL piBHOCTI x + y? = 17,
fAKa MicTuTh ABi 3MiHHI x i y. Taki piBHOCTiI Ha3UBaIOTh Pi6HAHHA-
mu 3 0éoma 3minHumu (abo pi6HAHHAMU 3 080MA He8idoMUMUL).

SIxkmo x = 1; y = 4, To piBHAHHSA x + y? = 17 HepeTBOPIOETHCA Ha
OPaBUJIbHY YMCJIOBY PiBHICTB. ¥ TaKOMY BUHOAAKY KaKyTh, IO ITapa
3HAUYeHb 3MIiHHUX X = 1; y = 4 € po3é’askom piBHAHHA x + Y2 = 17.
A60 cxopoueno: mapa uuces (1; 4) € po3B’sI3KOM PiBHAHHAA.

Po3e’a3kom piGHAHHA 3 0d6omMa 3MIHHUMU HA3HBAIOTh
napy 3HaYeHb 3MiHHUX, KA MePeTBOPIOE¢ PIiBHIHHA B Ipa-
BMJIBHY YHCJIOBY PiBHICTE.

Posp’askamu piBHAHHA x + y2 = 17 € Takox mapu (—8; 5); (8; 3);
(16; —1). IIpu TaKOMY CKOPOUYEHOMY 3aMNCy PO3B’SI3KiB PiBHAHHA
BasKJIMBO 3HATU, 3HAUEHHA SKOI i3 ABOX 3MiHHMX CTOITH Ha Iep-
moMy MicIti, a IKoi — Ha Apyromy. SIKIO piBHAHHA MiCTUTH 3MiH-
Hi x i y, TO Ha HepIIOMY MicIli 3aIMCYIOTH 3HAUEHHA 3MIiHHOI X, a
Ha APyroMy — 3HaAUeHHsS 3MiHHOI V.

106 3HaiiTH PO3B’SI30K PiBHAHHS 3 JBOMAa 3MiHHWUMHU, MOKHA
OifcTaBUTH B PiBHAHHSA MOBiJIbHE 3HAUEHHS OfHiel 3i sMiHHUX i,
poO3B’sI3aBIlIN OfepKaHe PiBHAHHA, 3HAWTH BiAmoBigHe ili 3HAUEH-
HA APyTOl 3MiHHOI.

3HalileMo B TaKuii cmoci6 Ime KijgbKa pO3B’s3KiB 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 gBa posp’sa3ku piBHamuA: (13; —2) i (—-19; 6).

Jinidnum pieHAHHAM 3 J60Ma 3MIHHUMU HA3HBAKTH
PiBHSHHSI BUIASNY ax + by = ¢, ne x i y — 3minHi. Yueaa
a, b i ¢ Ha3UBAIOTE KoegiyiecHmamy PiRHAHHA.

PiBuawua 3 gBoma 3MiHHUMHK, AKi MamTh OaHi I Ti cawmi

pO3B’A3KY, HA3UBAIOTh piéHOCUNbHUMU. PiBHAHHSA, AKi He MalOTh
pOBB’I3KiB, TAKOK € PiBHOCUJILHUMH.
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Pignanaa 3 gBoMa 3MiHHMMM MalTh Ti caMi gracmueoc-
mi, Mo i PiBHAHHA 3 OTHICI0 3MiHHOIO:

1) axwo 6 pieHanHi poskpumu dYyrxcru abo 3eecmu nodiGHi
dodanku, mo 0depicumo Pi6HAHHA, PLIGHOCUIbHEe JAHOMY;
2) axwo 6 pieHaAHHI nepeHecmu 000anoK 3 00HIEL wacmu-
HU 6 IHWY, 3MIHUGULU 11020 3HAK HA NPOMULEHHUN, MmO
00epHcuMo PiGHAHHSA, PIEHOCUNLbHE 0AHOMY;

3) axwo0 06ud6i LacmuHU PiGHAHHA NOMHONCUMU 60 no-
dirumu Ha o0He U me came 6i0MIHHe 610 HYLA YUCLO, MO
00epacumo Pi6HAHHSA, PIEHOCUNLbHE JAHOMY.

IIpurnan 2. Posrasuemo piBuaHHA 7x + 3y + 2 = 5(y — 1). Ile
pPiBHAHHA 3 ABOMAa 3MiHHUMHU. SIKIIIO B HHOMY PO3KPUTHU IYKKH,
IOTiM IIEPEeHeCTH AOMAaHKHU, IO MIiCTATHL 3MiHHi, B OJHY YacTUHY
piBHAHHA, a Ti, 1[0 iX He MicTaTh, — Yy APYIY, AaJi 3BeCcTH MOAiOHI
IOMaHKM, OJeP:KUMO PiBHAHHA 7x — 2y = —7, AKe OyJe PiBHOCUJIB-
HUM piBHAHHIO Tx + 3y + 2 = 5(y — 1).

BukopucToByoounm BJIACTUBOCTiI PiBHAHL 3 ABOMA 3MiHHUMH,
MOJKHA 3HAXOAUTHU iX PO3B’SI3KHU I iHIINM cIOCOOOM.

IIpurnaan 3. Posrnsaaemo piBHAHHA 3x + 5y = 2. BuKopucToBy-
I0YM BJIACTUBOCTiI DPiBHOCWJIBHOCTI DiBHAHB, 6UPA3UMO B IILOMY
piBHAHHI 00HY 3MiHHY yepe3 iHwy. Hampukaazn, sMiHHY y depes
3MiHHY X. 1 IBOTO CIOUYATKY 3X IIepeHeceMo y HpaBy YAaCTHUHY
piBHAHHA: 5y = —3x + 2, moTiM 06MABI YaCTUHM MOAiAMMO Ha 5 i
omep:kumo y = —0,6x + 0,4. Ile piBHAHHA piBHOCHJIbHE PiBHAHHIO
3x + 5y = 2. Temep, matoun opmyay y = —0,6x + 0,4, moxxHaA
3HAWTU CKiJBKM 3aBTrOJHO PO3B’sA3KiB piBHAHHA 3x + by = 2. laa
IILOT'O JOCTATHLO B3SATHU NOBLIbHE 3HAYEHHA 3MIHHOI X i o0umciu-
T BiAmoBimHe Tiomy 3HaueHHA 3MiHHOI y. Ilapm Takwx 3HadeHb
3MiHHHMX X i y 3aHeceMO B TaOJIUIIIO:

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 uuces, 3amucaHi y CTOBMUMKAX TAOGJUIl, € PO3B’IZKaAMU
piBHAHHA 3x + S5y = 2. Ile piBHAHHA Mae 6e3J1iu PO3B’A3KiB.

HaseniTs nmpukiazn piBHAHHA 3 gBoma sMimEmMu. 9 IIo
Ha3UBAIOThL PO3B’SA3KOM pPiBHAHHA 3 [ABOMAa 3MiHHUMHA?
J ChopmyoiiTe 0O3HAUEeHHA JiHIHHOrO PiBHAHHA 3 ABOMA
amimEuMu. 9 Hapenits mpuriaz JTiHifiHOTO piBHAHHS 3
mBoMa 3MimHEMEu. D SIKi piBHAHHS 3 IBOMAa 3MiHHMMH Ha-
3uBaioTh piBHocuabHuUMu? Jd ki BIacTHBOCTI MaOTH piB-
HAHHSA 3 JBOMA 3MiHHUMU?
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UL 944. (Yeno) YraxiTe PiBHAHHSA, 110 € PIBHAHHAMY 3 JBOMAa
3MiHHUMMU:

1) x®+ 20y = T; 2) 3x% — 2x — 7 = 0;
3) Tx — 2y =9; 4) 22+ y? + 22 = 9;
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. YKaKiTh piBHAHHA 3 ABOMA 3MiHHUMU. SIKi 3 HUX € JiHiTHUMUY:
1) 2x — 5y =19; 2) 7x% - 5y2=09; 3) xyz = 3;
4) 7x—-0y=14; 5)(x — 2)(y + 3) = 1T; 6)1%x+1%y:2$?

947. (Veno) Yu € mapa umces po3B’sI3KOM PiBHAHHA x — y = 02
1) (55 5); 2) (=35 3); 3) (05 0)?

948. Yu € napa unces x = 5; y = 2 po3B’A3KOM PiBHAHHA X + Yy = 77
3HalIiTh 11le TPU PO3B’SI3KU IIHOTO PiBHAHHA.

949. fdxi 3 map uwmcen (10; 1), (1; 10), (7; 2), (7; —2), (9; 0) e
pO3B’ABKaMM PiBHAHHA X — Yy = 97

950. fAxi 3 map umcen (2; 1), (2; -1), (0; 5), (1; 3), (-1; 5) €
pO3B’A3KaMM DiBHAHHA 2Xx + y = 57

iﬁ 951. Po3p’si3koM AKMX PiBHAHB € mapa umcena (—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’a3KOM AKUX PiBHAHB € Iapa yuceys 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. 3ualigiTe Tpu OyAL-IKUX PO3B’A3KM PiBHAHHA:
)x+y=-3; 2)x — 2y = 5.

954. 3HaiigiTe TPpu OyAb-AKNUX PO3B’SI3KU PiBHIHHSI:
Dx—-y=2; 2)x +3y=0.
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955. Craanite gimilfine piBHAHHA 3 JBOMAa 3MiHHMMM, PO3B’A3KOM
SIKOTO € Tapa umcesa x = 3; y = —2.

956. Craanith Jgi”iliHe piBHAHHSA 3 JBOMAa 3MiHHMMM, PO3B’A3KOM
AKoro € mapa uwucesa (—2; 0).

957. Bupasirts 3 piBHAHHA S5x + y = 7 3MiHHY Yy uepe3 3MiHHY X.
958. Bupasirs 3 piBHAHHEA x — 3y = 9 3MiHHY X uepe3 3MiHHY .

"B 959. 3 xninmiiinoro piBHAHHA 3x — 2y = 12 BupasiTs:
1) smMiHHY Yy uepes 3MiHHY X;
2) sMiHHY X uepes3 3MiHHY J.

960. Bupasusmiu 3 piBHAHHA 3MiHHY Yy Uepes 3MiHHY X, 3HAUIITh
IBa OyIb-AKUX PO3B’A3KM PiBHAHHSI:

D x+y=29; 2)bx+y=",

3) 3x — 2y = 15; 4) 6y — x = 5.

961. BupasuBmiu B piBHAHHI 3MiHHY y dyepes3 3MiHHY X a00 3MiHHY
X yepes 3MiHHY Y, BHAWITH TPU OyAb-AKUX PO3B’A3KU PiBHAHHA:

1) x — 2y = -8§; 2)Tx—-—y=29;
3) 3x + 2y = 6; 4) 5x — Ty = 12.
962. Ilapa umucen (—5; p) € posB’sadKoM piBHAHHA 2x — y = —13.

3HaigiTe p.

963. Ilapa umcen (n; —1) € posB’sa3KoM piBHAHHS 3x + 5y = 4.
3HaUmiTE n.

964. 3uaiigite m, axmo napa uucesa (—1; —3) € po3B’A3KOM PiBHSIH-
HA:
1)8x+9y=m; 2) mx— 2y =-9.

965. Ilpu akomy 3HaueHHi d mapa uuce (2; —1) € po3B’sIZKOM piB-
HAHHS:

1) Tx —by=d; 2)3x+dy=8?

966. 3ualifiTh ABA AEAKUX PO3B’SIBKU PiBHAHHS
2(x —y) =3(x + y) + 4.

967. Cepexn pos3B’sas3kiB piBHAHHA x + 3y = 20 3HaiigiTe mapy pis-
HUX MiK co000 umce.

968. 3HaUAITH p, AKIIO:
1) mapa (p; p) € posB’saskoM piBHAHHA 4x — 9y = —10;
2) mapa (p; —p) € posB’a3koM piBHaHHA 17x + 12y = 105.
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) 969. 3uaiiziTs yci napu HaTypaJbHUX YUCEJ], Ki € O3B’ AZKaMuU
PiBHAHHA:

1) 2x +y=-T, 2) 3x + 2y = 5;
3) x + Ty = 15; 1) xy="1.

J)Z‘%% BApPaBM AAS MOBTOPEHHS

|

2x +1
iﬁ 970. dyuxkiio 3agano GoOpMYJOI0 Y = ~—6 3amoBHITE y 30-
x pa—

HIUTi TaOJIMITI0, OOUMCIANBIIY BiAMOBiAHI 3HaAUeHHA QYHKILII:

x -3 -2 -1 0 1 2 3 4
y

[~ —
(&) 971. Cuopocrits Bupas i sHa#AiTH fforo sHAYEHHS:

1) (x — 10)2 — x(x + 80), axmpo x = —0,83;

2) (bm + 3)2 — (bm — 3)?, axmo m = —%.
:: 972. Bigomo, mo a + b = -1, ab = —6. 3HaigiTL 3HAYEHHSA
BUpPasiB:

1) a2b + ba?; 2) a? + b?; 3) (a — b)? 4) a3 + b3,

@ LLikaBi 3aAa4i AAS Y4HIB HEA€AQUMX ﬁ

973. lamo mBa Tpuiiu@pPOBUX UHUCJIA, CyMa SKHX AiauTbcd Ha 37.
i yncsa 3anucanu B pAOOK ofHe 3a ofHUM. IloBeniTh, 1110 omepsKa-
He B TaKuii crocib mecTunndpoBe YMCIO TaKOXK AiJIUThCSI Ha 37.

2 TPA®IK JIHITHOTO PIBHAHHSA 3 IBOMA
* 3MIHHUMHA

Koxuy mapy umces, 110 € po3B’A3KOM PiBHAHHSA 3 JBOMA 3MiH-
HUMHU X i y, MOJKHA TIO3HAUUTU TOUKOIO Ha KOOPAWHATHIHN IJIOITU-
Hi, abcucoo AKOI € 3HAUEHHA X, a OPAMHATOIO — 3HAUEHHd Y. Yci
TaKi TOUKU YTBOPIOIOTH 2paik Pi6HAHHSA 3 060MA 3MIHHUMU.

I'pagixom pi6HAHHA 3 060MA SMIHHUMU X i Yy HASUBAIOTH
thirypy, o cKIagaeThesa 3 yeiX TOUOK KOOPAMHATHOL ILIO-
IIUHU, KOOOPIMHATH AKHUX € PO3B’SISKaMM IHOI'0 PiBHAHHSI.
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3’sacyemMo, AK BUIVIALae Trpadik JiHiiHOrO PiBHAHHS 3 ABOMA
3MiHHUMH.

ITpurnanx 1. IlobyxyBatu rpadik JiHITHOTO PiBHAHHS 3 JBOMA
aMiHHUMU S5x + 2y = 8.

Po3pB a3 amuu g Bupasumo smMiHHY y uepes 3MiHHY X:
2y = —5x + 8; oTixe, y = —2,5x + 4.

Dopmyna y = —2,5x + 4 sagae siHidiHy QyHKIi0, rpadikom
sakoi € mpama. [ns moOymoBu rpadixka ckjaageMo TabJIUIIO 3HA-
YeHb X 1 Yy IJis IBOX MOTO TOYOK:

x 0 4
4 —6

T'padir dysrmoii y = —2,5x + 4 300paskeHO0 Ha MaJOHKY 28.
Ockinbku piBHAHHA 5x + 2y = 8 Ta y = —2,5x + 4 € piBHOCHJIBHUMU,
TO TOOyZOBaHa MPsAMa € TaKOK i rpadikom piBHAHHA S5x + 2y = 8.

IIpurnan 2. IlobyxyBaTu rpadik JiHITHOTO PiBHAHHS 3 JBOMA
aminauMu Ox + 3y = —6.

Po3B sa3aHua. PiBuaaua Ox + 3y = —6 piBHOCUIBHE PiB-
HagHio y = —2. le niniiina pysxnia, rpadgikom axoi € npsama, 1o
napaJiesibHa oci x i mpoxoguth yepe3 Touky (0; —2) (mamn. 29). Ila
nmpsaMa € TakoX i rpadikom piBaasHa Ox + 3y = —6.

YA YA

1__
o .1 >
Ox+3y=-06
-2
Mag. 29
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3a [OIIOMOIoOI0 aHAJIOTIUHMX MIpKyBaHb MOJKHA IIOKa3aTH, IO
rpadgikoM OyIbL-AKOro JiHiTHOrO pPiBHAHHSA 3 OBOMa 3MiHHUMU
ax + by =c, ge b # 0, e mpama.

Posrisumemo Bumamok, xKomu b = 0.

IIpurnan 3. IlobyayBaru rpadik piBaanua 2x + Oy = 8.

Po3B a3auxu a Po3p’a3KkoM HAaHOTo PiBHAHHA € KOXKHA
napa uuces BUrnazny (4; y), ne y — OyAb-AKe YKCJIO, HAIIPUKJIAT
“; -2), 4; 0), (4; 3), (4; 7,5). 'padirk piBHAHHA CKJIAZAETHCA 3 YCixX
TOYOK, abCcIiucy AKUX IOPiBHIOIOTH 4, a OpAUHATH — OyIb-AKi Umc-
jga. Taki TOUKK YyTBOPIOIOTH MIPAMY, KA IPOXOAUTH Uepe3 TOUKY
(4; 0) napanenbHo oci y (mai. 30).

I'pagirom pienanns ax + by = ¢, y akomy xowa 6 odun
3 xoediuienmie a a6o b eidminnul 6id HYyns, € npama.

Ilpuknan 4. Ha mamionky 31 3o0paskeHo rpadik piBHAHHSA
Ox + 1,7y = 5,1, TobTo y = 3, a Ha MaOHKY 32 — rpadik piBHAH-

HA éx—k Oy = -1, To6T0 X = — 3.

1) IIlo6 nobydyeamu zpagix pi6HAHHA Y = m, docmam-
Hb0 no3nawumu Ha oci y mouky (0; m) ma nposecmu ue-
pe3 Hel npamy napaneibHo oci Xx.

2) IIlo6 nobydysamu 2padix pi6HAHHA X = n, docMAMmMHBLO
nosnawumu Ha oci x mouxry (n; 0) ma nposecmu uepes
Hel npamy napaieibrHo oci Y.

Posrnsuemo Bumanok, Koau B JiHitHOMY piBHAHHI ax + by = ¢
obuaBa KoegimieuTu a i b TOPiBHIOIOTH HYJIIO.

ITpuraan 5. Hexait a = 0, b = 0, ¢ # 0. Toxgi maemo piBHAHHS
Ox + Oy = ¢, manpukaan Ox + Oy = 2. Ile piBHAHHA He Mae
posB’A3KiB, oTiKe, fioro rpad)ik He MiCTUTL JKOLHOI TOUKH, & TOMY
He icHYyE.

A © A ™ A
Y I Yy ||| Yy
S 3 y=3
+
ol
[\
11 1+ 1+
1 1 » | Il > 1 L
0 1 4| x 0 1 x -3 0 1x
Maz. 30 Maix. 31 Maa. 32
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ITpurnanx 6. Hexat a = 0, b = 0, ¢ = 0. Toxgi maemo piBHAHHA
Ox + Oy = 0. Bygb-aka mapa uuceJs € po3B’A3KOM IIbOTO PiBHAHHA,
a 7ioro rpagikoM — yci TOUKU KOOPAMHATHOI MJIOIIUHU.

~\ o HasuBaoTh rpadiKoM DiBHAHHA 3 JBOMAa 3MiHHUMHU X

\ i y? D fIka dirypa e rpadikom piBEaHHS ax + by = c,
y AKoMy Xoua 0 omuH 3 KoedimieHTiB a a6o b BigmMimHHNI
Big myna? D Sk mobyaysBaTu rpadik piBHAHHA Yy = m,
Je m — 4ncJio; rpadik piBHAHHA X = n, Je N — YNUCJIO0?

a 974. (Yeno) Yu HanexxkuTh rpadiky piBHAHHA X + y = 8 Touka:
1) (75 1); 2) (55 —3); 3) (25 7); 4) (8; 0)?

975. fxi 3 Touor A(5; 0), B(1; 4), C(4; —1), D(0; 5), E(3; 2) mae-
sKaTh rpadiky piBHAHHA X — y = 5?
iﬁ 976. Yu npoxomauth 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) 0x + by = 15;
4)%x+%y=—1; 5) Ox + Oy = 5; 6) 1,7x + 1,2y = 0,2?
978. NoseniTs, 110 rpadiku piBHAHBE dx — 8y = —66; Ox + 3y = 21
Ta Ty — 4x = 57 npoxoaaTs uepes Touky M(-2; 7).
979. HasBiTh ABi HOBinMbHI TOUKM, AKi HasmekaTh rpadiky piBHSIH-
HAa 2x — 5y = 20.

980. 3mangmiTe nOBI TOYKM, AKi HajJgexaTh Trpadiky piBHAHHSA
3x + 2y = 12, i aBi TOuKM, AKi TOMy He HaAJIEXKATh.

981. IloOynyiiTe rpadik piBHAHHS:
Dx—-y=25; 2) 0,5x + y = 3;
3) x + 3y = 0; 4) 0,2x — 0,4y = 2.
982. TlobynyiiTe rpadik piBHAHHA:
1) x +y=6; 2)y — 2x =0;
3) x — 0,5y =4; 4) 2x + 3y = 5.
983. Banuriites axke-HeOyab JiHiliHe PIBHAHHSA 3 ABOMAa 3MiHHUMU,
rpadixk AKOro mpoxomsuTsh uepes Tourky P(1; —3).

iE 984. Ha rpadiky piBHArHA 2x + 3y = 7 BUOpaHO TOUYKY 3 ab-
ciucon —4. 3HaNAITh OpAUHATY IIi€l TOUKM.
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985. Ha rpagiry piBHaaHA dx — Ty = 16 B3ATO TOUKY 3 OpAUHA-
Toro —2. fAKoro € abcruca 11iei Touknu?

986. IlooynyitiTe rpadik piBHAHHA:

1) Ox + 2,5y = 12,5; 2) 7x + Oy = —14;
3) 1,9x = 5,7; 4) 3y = - 1,5.

987. TlobynytiTe rpadik piBHAHHSA:
1) 83x + Oy = —-12; 2) Ox — 1,2y = 3,6;
3) 1,8y = 7,2; 4) 4x = 6.

988. (Vcno) 3amurriTh piBHAHHA, rpadikm SKux 300paskeHO Ha
MasiioHKax 33—36.

989. IIpu axomy 3HaueHHi m rpadik piBHAHHA:

1) 5x + Ty = m TPOXOAWTH Uepe3 MOUYATOK KOOPJMHAT;
2) mx + 2y = 14 npoxoauTh yepes TOUKY (2; —3);
3) 3x — 4y = m + 2 TpoxoAUTH Yepesd TOUKY (—1; 5)?

990. He BukoHyioun mo0yI0BY, 3HAWIITE KOOPAMHATH TOUYOK IIepe-
TUHY rpadikiB piBHAHb 3 0CAMU KOOPJAMHAT:

1) x + Ty = —21; 2) 5x — 3y = 15.

991. He BukoHYyOUHN ITOOYAOBHU, 3HAUTITh KOOPAUHATH TOUOK IIEepe-
TuHY rpad)ikiB piBHAHB 3 OCAMU KOOPAMHAT:

1) 3x + y =18; 2) —Tx — 2y = 28.
992. ITobynyitTe rpadik piBHAHHA:
x y 1
D)2x+y)—-38y=1; 2) ——-< ==,
) 2(x +y) — 3y ) 5738
993. IlobynyiiTe rpadik piBHAHHA:
1) 5(x — ) — 4x + y) = —T; 2)§+%=1.
yA yA yA yA
1+ 11
IS ST
i nl 11 1
0] 1 L 0 i x
Mau. 33 Maun. 34 Mau. 35 Mau. 36
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. 994. He Bukonyioun no0ynoBY, BUSHAUTE, Y AKMX KOODAUHAT-
HUX KyTaX PO3TAIIOBYETLCS I'padik piBHAHHA:

D2x-6y=0; 2)3x+y=0; 3)1,9x=190; 4)-8y="720.

995. IloOymyiiTe B omHiii cucTeMi KoopauHAT rpadiku piBHAHB
2x + 3y =6 1i4x + 6y = 8. Hu neperuHaroThca 11i rpadiku?

x—3+y+4_ 7

996. IToOynyiiTe rpadik piBHAHHA

3 15
@Z& BrnpaBu AAS MOBTOPEHHS
& -
iﬁ 997. Ilpamy npomoplifiHicTh 3aaHO GQOPMYJIO Y = —ix.

SHAUIITE:
1) sHauenHsa y, Ao x = —8; 0; 12; 20;
2) sHaueHHa X, AKIIO Yy = —2; 3; 10.

TE 998. IlomatiTe y BUTIAAI MHOTOUYJIECHA:

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

::, 999. AsTOMO06iJIb i aBTOOYC OJHOUYACHO BHIXAJW HA3YCTPIiU OSUH
ogHOMY 3 OYHKTiB A i B, Bimcraus Mixk axumu 240 kM. IIIBuaKicTh
aBTOMOOiIs Ha 20 KM/Tox OijIbIlla 3a IIBUAKICTE aBTOOyCa. SHANIITE
MIBUIKICTL aBTOOyCa i MIBUAKICTHL aBTOMOOLISA, SIKIIIO BOHM 3YCTPi-
Jucsa yepes 2 TOJ Iicjid BUISAY, IIPU IILOMY aBTOMOOiJE 3pO0MB Ha
[JIAXY OiBrOAUHHY 3YIHHKY.

LLikaBi 3aAa4i AAS y4HIB HEA€AQUUMX ﬁ

1000. [ToBexniTe, 110 AJA OyAb-IKOr0 3HAUEHHS X 3HAUCHHS BUPa3y

8

x8 — x° + x2 — x + 1 € UHCIOM FOJATHUM.

2 CHUCTEMA JIBOX JIHIMHUX PIBHIHDL
° 3 IBOMA 3MIHHHUMH TA I PO3B’SI30K.
PO3B’I3YBAHHSA CUCTEM JIHIHHUX
PIBHSIHB 3 TBOMA 3MIHHAUMHU I'PA®IYHO

Ilpurnan 1. Habip ¢apd i Habip meH3/JiB pasoM KOIITYIOTh
96 rpH, npuuomy Habip ¢papbd Ha 16 rpH mHopo:kuumii 3a Habip ImeH3-
JiB. CkinbKku KoirTye Habip ¢apb i ckinbku — Habip mensaiB?

P o338 a3amuHa. Il sagauy MokHaA po3B’A3aTu apupMeTny-
HUM criocoboM (o aissx) abo 3a JOMOMOTOI0 DPiBHAHHSA 3 OJHIE€I0
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3MiHHOI0. A 11e ii MoKHa po3B’A3aTU 34 JAOIIOMOI'OI0 JiHiHUX piB-
HSHDb 3 IBOMAa 3MiHHUMU.

Hexait mHabip dapb komitye x rpH, a Habip meHsaiB — y I'pH. 3a
YMOBOIO pa3OoM BOHU KOIITYIOTh 96 I'pH, OT)Ke, MAEMO PiBHIHHS:
x +y=96.

Ockinpku Habip (papbd moposxumii 3a Habip meHsJaiB ma 16 rpH,
TO MAa€eMO IIle ofHe PiBHAHHA: X — y = 16.

Opep:kaniu [Ba PiBHAHHA 3 JBOMAa 3MiHHUMH, AKi € MaTeMaTHnyd-
HOI0 MogeJsiaio 3amadi. IIlo6 posp’sa3aTu 3amauy, Tpeba sHaliTH TaKi
3HAUYEHHA 3MiHHUX X i y, AKi 6 OZHOYACHO IIEPETBOPIOBAJIU Yy IIpa-
BUJIBHY PIiBHICTL KOKHE 3 OJePKaHMX PiBHAHL, TOOTO 3HANTH
CIiJIBHUI PO3B’SI30K I[UX PiBHAHD.

SAKmo € KijgbKa piBHAHDL, OJd SKUX Tpeba 3HAWUTH CHiJIbHUHI
PO3B’SI30K PiBHAHBL, TO KaXXyTh, IO IIi PiBHAHHSA YTBOPIOIOTH CUC-
memy pi6HAHb. 3ANNCYIOTH CUCTEMY PiBHAHB 3a KoromMoroo Qiryp-
HOl ny:xkku. CKIazeHy 3a yMOBOIO JaHOI 3a7iavui cucmemy RiHiliHUX
Pi6HAHb 3 060MaA 3MIHHUMU 3ANVCYIOTH TaK:

x+y =96,
x—y=16.

ITapa sHauensb 3mMiHHUX X = 56, y = 40 € PO3B’AZKOM KOKHOTO 3 PiB-
HAHB cucTemu. Taky mapy urices Ha3UBAIOTh PO36’A3KOM cucmemu.

Po3zé’azkom cucmemu pieHand 3 060Ma 3MIHHUMU HA3UBA-
I0Th Mapy 3HaYeHb 3MIHHHUX, AKa € PO3B’A3KOM KOKHOTO
3 piBHAHB cucteMu. Po3g’sazamu cucmemy pieHaHb 03HaAUAE
3HAUTH BCi i1 po3B’A3KH a00 JOBecTH, 0 PO3B’A3KIiB HeMae.

A posB’sisyBaHHA CHUCTEMU JIIHIMHUX PiBHAHB 3 ABOMAa 3MiH-
HUMU MOKHA BUKOPUCTOBYBaTH rpad)ikm piBHsaHB. Takwuii crocid
pO3B’A3yBaHHSA CHCTEM DiBHAHbL HAa3WMBAIOTH 2pa@iiHuUM.

vh Ilpuxnan 2. Posp’asaTu cucremMy pis-
Py HAHB:
2 xX+y=>5
5 7 y=9
4N\ 3x -2y =0.
3l A(2;3)
& , .
21 X Po3B a3anusda. Ilobynyemo B onuiii
1+ S KOOpPAWHATHIN 1mJjomuHi rpadiku 000X
A > piBaaup (majs. 37). Koopamuaru KoKHOI
-1/1°1 2 3 4 5\ TOUKHU IIPAMOI, AKa € rpadikoM piBHAHHSI
~21 x + y = b, 3aJOBOJBHAIOTE Il PiBHIHHA.
Amnasoriuno KOOpAMHATH KOMKHOI TOUKU
Mau. 37 npamol 3x — 2y = 0 3aZ0BOJIBHAIOTH IIe
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piBHauHA. KoopauHaTy TOUKM MEePeTUHY NPAMHUX 3aJ0BOJBHAIOTH
AK Iepile, Tak i Apyre piBHAHHSA, TOOTO € PO3B’IZKOM KOYKHOTO 3
pPiBHSHB, OT)Ke, i PO3B’I3KOM [MaHOI cucTeMu PiBHAHL. OCKiJIbKU
rpadiku mepermHalOThCA Jiuiie B Touri (2; 3), TO cucremMa Mae
eIMHUN Po3B’A30K X = 2; y = 3. IlepeBipkoio (mifcTaHOBKOIO B
KOJKHe 3 PiBHAHb CHCTEeMM) IIepecBifuyeMocs, 10 3HaleHa mapa
Yurces AifiCHO € PO3B’A3KOM maHoi cucteMu. Ileii po3B’A30K MOKHA
3amucaru e Tak: (2; 3), Ze Ha IepIIoOMYy MicIli — 3HAUeHHS 3MiH-
HOI X, a Ha APpyroMy — 3HaueHHA 3MIiHHOI y.

BigomosBigs: (2; 3).

3ayBaxKuMo, 10 rpadiunuii cmoci®é s3asBuuyail Jae 3MOr'y 3Ha-
XOAUTHU PO3B’AI3KHU JIKIIE HaOJIMKeHo. AJie, IiJCTaBUBIIN 3HAUEH-
HA X =21y =3 B KO)KHe 3 PIBHAHB JaHOI CUCTEMU, IIEPEKOHYEMO-
cd, IO II Tapa YuceJa € iX PO3B’sIBKOM, OT:Ke, mmapa (2; 3)
BUSIBUJIACA TOUHUM PO3B’I3KOM.

Posriaamemo cucteMu IBOX JIHIMHUX PiBHAHBL 3 IBOMAa 3MiHHU-
MH, Y KOXKHOMY 3 IKUX Xoua 0 oguH 3 Koe(ilieHTiB npu sMiHHUX
x i y Bigmimamil Big myna. 'padpikamm 060X PiBHSAHBL CUCTEMU €
npami. Ao i TpaMi mepeTUHAOTLCA, TO CUCTEMA Ma€ €IUHUI
POBB’SI30K; SAKIIO NPAMi He MepeTHHAIOThCA (IapaJjiejibHi), TO CHu-
cTeMa He Ma€ PO3B’SI3KiB; AKIIO IpsaMi 36iraloThbCcs, TO cCHCTeMa
Mae 0esjiu po3B’sa3KiB.

Or:xe, 00 po3s’szamu cucmemy PiBHAHb 2pAPiYHO, NOIiIBHO
JTOTPUMYBATHUCS TAKOI IIOCJIiJOBHOCTI miif:

1) nobydysamu zpagiku pieHAHb cucmemu 8 00Hill KoopduHam-
Hill NJIOWUHI;

2) 3naiimu KoopOuHamu moukKu nepemury zpa@ikie abo anes-
Humucsa, wo zpagiku Pi6HAHb He nepemuHaomoscs (€ napaieavHu-
Mmu) abo 3b6izaromuvces;

3) AKW,0 KOOPOUHAMU MOUKU NePeMmuUHRY € YiAuMU YUCIAMU, MO
8UKOHAMU NepesipKy; AKUWL0 Hi, MO PO36’A30K cucCmemMu GU3HAYLU-
mu HaOAUINCEHO;

4) 3anucamu po38’a30K Y 8i0nosidv.

3x + 2y =6,

IIpurknan 3. Po3s’sa3aTu cucTeMy PiBHSAHD:
6x + 4y = 24.

Po3B sa3auH g I cnoci6. Ilodbynyemo rpadiku piBHAHD
B OOHiNl KoopauHaTHiii miomumHi (Masa. 38). I'padiku piBHAHB €
napaJjieIbHUMU IPAMUMU, OTKE, HEe MAIOTh CHiJIbHOI TOUKU, TOMY
cucTeMa pPO3B’SI3KiB He Mae.

OcKiJIbKY MaJIIOHOK He Jae HeoOXimgHOI TOUHOCTi, IepecBimuu-
THUCS, 10 CHCTEMAa He Ma€ PO3B’A3KiB, MOMKHA 1 iIHIIIKM CIIOCOOOM.
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Maux. 38 Maxa. 39

2-i1 cnoci6. IloginuBiny oOUIB1 YACTHHYU APYIoro PiBHAHHA Ha 2,
MAaTHMEMO:

3x + 2y = 6,
3x +2y =12.

OueBuAHO, IO He iCHye TaKWX 3HAYEeHb BMIiHHUX X i Y,
IIsg AKWUX OM OJZHOYAacCHO BWKOHYBaJucA piBHOCTI 3x + 2y = 6
i 3x + 2y = 12. OT:xe, cucTeMa piBHAHBL PO3B’A3KiB He Mae.

BigmoBigsb: HEMae po3B’aA3KiB.

IIpuxaan 4. Poss’a3aTu cucreMy PiBHAHD:

2x —y =4,
6x — 3y =12.

Po3B a3aHHa Ii cnocio. Ilobynyemo rpadiku piBHSIHb B
OfHil KoopauHATHIH montuHi (Maj. 39). 'padiku piBHAHBL 30iratoTh-
cd, TOMY laHa cucreMa Mae 6esJriu po3B’a3KiB. Byab-aka mapa uwucel,
AKa 3aJI0BOJIbHSIE IIepllle PiBHSAHHSA, 3aJ0BOJIBHAE TAaKOMXK i Jpyre.
IITo6 sammcaru BigTIOBinE 10 cucTeMM, BUPA3UMO Y Yepes X 3 IEPIIOro
piBHAHHA: Y = 2x — 4. Takxum urHOM, OyIb-AKAa Iapa YKCEJ BUIVIALY
(x; 2x — 4), me x — OOBLIbHE UMCJIO, € PO3B’I3KOM JaHOI CUCTEMMU.

2-it cnoci6. IominuBIiiiu oOMIBI YaCTUHYU APYroro piBHAHHA HaA 3,

MaTHUMEMO:
2x —y =4,
2x —y =4.

OueBUAHO, III0 MAEMO IBA OTHAKOBUX PiBHSIHHS, OT:Ke, 1 rpadi-
Ku ix 36iratorhed. ITorim mipKyemo Taxk camo, K y I-mMy cnocoobi.
BigmosBigas: (x; 2x — 4), ne x — IOBiJIbHE YMCJIO.
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KuTarncbki maTemMaTuky BMinv po3B’a3yBaTtu
A we Paniye... CUCTEMU TiHIMHNX PiBHAHb ABi TUCAYI POKIB
TOMy. BOHM BMHaWLWLNKM 3aranbHWiA METOL po3-
B'I3YBaHHS Takux CUCTEM, NPUYOMY He TifbKK
3 ABOMA, a 1 3 BGiNnbLUO KiMbKICTHO PIBHSHb i 3MIHHUX.
A paBHboOrpeLpkun matematuk [iodaHT (6n. Il cT. 4o H.e.) po3B’A3yBaB
i AesKi cMcTeEMN HENMIHIMHMX PIBHAHb 3 ABOMA 3MiHHUMN.

)\ IIo HaswBalOTL PO3B’A3KOM CHCTeMU DiBHAHB 3 JBOMAa

¢ amimmnmu? D Illo osHAUYAE POBB’A3ATH CHCTEMY DiBHAHB?
D CkinrpKU PO3B’A3KIB MOXKe MaTH CHCTeMa IBOX JIiHifi-
HUX PiBHAHB 3 ABoMa sminEUMEu? 9 K pos3p’a3aTu cucre-
My ABOX JiHIHHUX PiBHAHBL 3 JBOMAa 3MiHHUMHU TrpadiuHo?

a 1001. (VYcrHo) fIka 3 maHUX CHUCTEM € CHCTEMOIO ABOX JIIHiNHUX
PiBHAHB 3 ABOMA 3MiHHUMN:
x
x+y=>5, 2x + 3y = T, 5 —y =19 =5,
1){ Y 2 { y 3 { Y

’ 4 -
Sx—0y =13 May=-6 Y

2 _m,
oy =T x-y=-17?

x+y="1,
1002. (YcHo) Yum € poO3B’A3KOM CHCTEMHU PiBHAHD { Y 1

X — =
mapa 4mceJ: Y

)3 4);  2)@4; 3); 3) (6; 1)?

1003. flxka 3 maHMX map YMCeJ € PO3B’A3KOM CHCTEMU

{x +y =5,
1) (5; 05  2)(2; 3); 3) (3; 2)?

x—-y=1

1004. (Ycno) CrinbKu po3B’sIBKiB Mae cucrteMa, rpadiku piBHAHD
AKoI 300parkeHo Ha mMaoHKY 40?7 Ha masmionky 41?

y“/ yA

1-»0 R 1 \ R

/ \\1\; o1 2

Maia. 40 Maui. 41
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iﬁ 1005. (VYcro) Yu € napa uucen (—2; 1) po3B’sI3BKOM CUCTEMU:

n {x+2y:0, {5x+7y:—3, {2x25—9y,
3x - Ty =-13; 9x —11y = 29; Ty —12x = 31?
1006. fdxa 3 map (3; —4), (7; 2), (4; —3) € Ppo3B’IZBKOM CHUCTEMU:
2x -3y =17, 2x-Ty =0,
{5x+2y =14; {3x+5y =31?

1007. Craazmite cucrteMy JiHIHHHX PiBHAHL 3 ABOMa 3MiHHUMU,
po3B’sA3KOM AKoi € mapa umces: 1) (1; —3); 2) (4; 5).

1008. 3HaigiTh KOOPAMHATA TOUYKU HEPETUHY NPAMUX, 300pasKe-
HUX Ha MAJIOHKY 42. 3anuIniTh BiAOOBiAHy cucTemMy piBHAHB. Ile-
peBipTe pO3B’I30K, HifCcTaBMUBIIKM KOOPAWHATU 3HAMIEHOI TOUKHU B
KOJKHe 3 PiBHAHbD.

1009. Po3p’sa:KiTh cucTeMy piBHSAHBb rpadiuuo:

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. Posp’stkiTh cucTeMy piBHAHB rpad)iuHo:

x, =-2x,
2) {y

y
y=4-x;
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’1011 - 0 s , . 2x+by=5,
'B .Ilapa (2; —5) € pO3B’AZKOM CHCTEMHU PiBHAHD ax — 6y = 13.

3HaumiTe a i b.

1012. Bmaiigits a i b, axmo mapa (10; —2) € po3B’I3KOM CHCTEMU
) ax -5y =17,
PIBHAHRD 3x +by =9.

1013. PosB’s:KiTh cucTeMy piBHSHB rpadiuHo:

1 2x +3y =13, 2x + Ty =12,
) 3x -y =3; 3x -2y =-T7.
1014. Po3B’axkiTh cucTeMy piBHSHBL rpadiumo:
1 2x -3y =-10 2x + by = 4,
) 6x —y =2 Tx — 2y = 25.
1015. 3’acyiiTe, un 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=", x+2y=0,
) y =-0,2x; 2x +y = 0.

1016. Yu mae cucreMa PO3B’sIZKHU i CKiJIbKHU:
x+y="1, x -2y =95, x =2y,
ni, Y 2, 81
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. Po3r’sakiTh rpadiuHo cucTeMy PiBHAHB {

. 1 2
JaHOl CUCTEeMU IIapa YuceJt —25; 15 ?
x+3y="1,
3x -y =4.
IlepesipTe, uu € omep:kaHUil PO3B’A30K TOUHUM. U € PO3B’AZKOM
namoi cucremu mapa uucea (1,9; 1,7)?

1018. Posp’sa:xkiTh rpadiuHo cucTeMy piBHAHB {

;: 1019. He BuroHyioum 100OyIOBH, [IOBENiTh, IO CHCTEMAa

x—-Ty =8, .
He Ma€ PO3B’A3KiB.

DIBHAHD {—4x +28y = -31
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1020. He Buxonyiounu mobymoBU, AOBEAiTh, IO CHUCTeMa DiBHAHB
2x + 5y =18, . '

{—336 - 7,5y = -27 Mae 0esJiy pO3B’A3KiB.

3x+y=>5,

-9x -3y = -15.

CkinbKu BChbOro po3s’si3kiB BoHa Mae? Po3B’axiTh ii.

1021. 3maiigiTh AKi-HeOyIb PO3B’A3KU CHUCTEMU {

1022. Po3B’s1:kiTh cucTeMy PiBHAHBD:

3x -2y =5, 9 x +3y =4,
—6x + 4y = -10; 3x+9y =12.

1023. [lo piBuauua x + 3y = 5 mo6epiTh Apyre PiBHAHHS TaK, 1100
ollep)KaHa CHUCTeMa PiBHAHBL MaJia:

1) suIre OgUH PO3B’SI30K; 2) OesJriu po3B’sA3KiB.

1024. o piBuAHHA 2x — Yy = 7 100epiTh Apyre PiBHAHHA TaK, 1100
olep:KaHa CHCTeMa PiBHAHL He MaJjia PO3B’SI3KiB.

ﬁ% BrpaBM AAS MOBTOPREHHS

Pi_\.-“
2 1025. sIxi s Towor A(4; —2); B(0; 0); C(-1; —5); D(1; 2) Haxe-
JKaTh rpadiky OpAMOl IPOTOPIiHHOCTI:

1)y:_%x; 2) y = 5x?

TE 1026. CopocrTiTh 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 — bb).

W 1027. [Tosexirs, 110 BUpas3 —x2 + 8x — 17 npu OyAb-AKUX 3HA-
YeHHAX X HaOyBae JuIllle Bi’€eMHUX 3HaUeHb. SIKOro HaiibGiJIbIIIOro
3HaueHHs HalOyBae Ieil BUpas i Ipu AKOMY 3HaUeHHi x?

LLikaBi 3aAQ4i AAS YYHIB HEA€AQHUX ﬁ

1028. ITpunycTumo, mo Bupas (4 — 3x)2°1° mogano y Burisamgi MmHO-

roujeHa. 3HaUIITL cyMy Koe(illieHTiB IIbOr0 MHOT'OUJIEHA.
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2 PO3B’SI3YBAHHSA CHUCTEM ABOX JIHINHIIX
° PIBHSHD 3 TBOMA 3MIHHHMH CIIOCOBOM
MITCTAHOBKU

I'padiunumii cmoci6 posB’si3yBaHHS CHUCTEM pPiBHSAHDL € TOCHUTH
TPOMIBAKMM i MO TOTO K He 3aBMKAM [OOIOMArae 3HAWTU TOUHI
posB’asku. Poarinaremo inmri (He rpadivii) cmocobu po3B’a3yBaHHA
CHUCTEM JIiHIAHMX PiBHAHB 3 JBOMAa 3MIiHHUMHU, AKi HA3WBAIOTH
anaaimuunumu. Ilounemo 3i cnocoby nidcmanoéxu.

IIpuxaan 1. PosB’a3aTu cucreMy PiBHAHD:
2x+y =3,
-3x + 4y = -10.

Po3B a3auH . 3 mepiioro piBHAHHA BUPA3UMO 3MiHHY Y
yepes3 3MiHHY X:

(0

y=3 - 2x.

ITincraBumo Bupas 3 — 2x y apyre piBHAHHA 3aMmicTh y. Opep-
JKHMO CHUCTEMY:

—-3x + 4(3 - 2x) = -10. (2)

Temep apyre piBHAHHS cucTeMu (2) MicTUTH JHIlle 3MiHHY X.
Posp’szxemo iioro:

{y=3—2x,

-3x + 12 — 8x =—-10;
-11x = -22;
x = 2.

ITigcraBuMoO ynciio 2 3amicts x y piBHicTS y = 3 — 2x. Ogep:xu-
MO BiATIOBiHe 3HAUYEHHA J:

y=3-2-2;
y=-1.

ITapa (2; —1) € pO3B’I3KOM KOXKHOI'O 3 piBHAHBL cuctemu (2),
OTKe, € po3B’saskoM cuctemu (2). IIag mapa € po3B’sI3KOM KOIKHOT'O
3 piBusAHD cucteMu (1) i Tomy € poss’askom cuctemu (1).

BigmosBigs: (2; -1).

CucremMu piBHAHEL 3 TBOMAa 3MiHHUMU, IKi MalOTEL OOHI M Ti
caMi po3B’A3KM, HA3UBAKOTh piéHocurbHUMU. CucTeMuU, AKI
He MAIOTh PO3B’A3KiB, TaK0X BBaKalOTh PIBHOCHJILHIUMH.

Posp’sasyroun cucremy (1) croco6oM ITifiCTaHOBKM, MU 3aMiHMJIN
ii piBHOCHJIBHOIO i#i cucTemoIo (2), Apyre PiBHAHHA AKOI MiCTHJIO
JuIne OgHY 3MiHHY.
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ITocnigoBHicTs mili, AKOI cJig JOTpUMYyBaTUCSA, PO3B’SI3YIOUU
CHCTEMY JIiHIMHMX PiBHAHB 3 ABOMAa 3MiHHUMU cnocobom nidcma-
3x—-Ty =1,

HOBKU, POSIIIAHEMO HA IPHUKJIALL CHCTeMU
' P P {4x +9y = 38.

1 | Bupasumo 3 skoro-uedyapb piBHAH- | 3x = 1 + Ty,
Hf CHUCTEeMHU ORHY 3MiHHY uYepe3 ‘= 1+7y

Ipyry (HampuKJam, 3 IIEPIIIOro) 3
2 anpﬁ.caﬂnﬁ s 1iel 3MiHHpI BU- 4. 1+ 7y 19y =38
pas migcraBUMO B Apyre PiBHSH- 3

HA CUCTEMU

3 | Posp’sasxeMo opep:xane piBHAHHA | 4(1+ Ty)+3 -9y =3 - 38,
3 ofHiel0 3MiHHOIO, TOOTO 3Halge- | 4 + 28y + 27y = 114,

MO 3HaueHHd Itiei sminHOI 55y = 110,
y=2
4 | S3HaiigemMo BigmoBimHe i 3HAUYeH- . 1+7-2
Hs Apyroi 3aminHOI N 3
x=5
5 | BanumieMo BiAmoOBighL Bigmosings: (5; 2)

Cnoci6 mificTaHOBKM 3PYYHO 3aCTOCOBYBaTHM TOMi, KOJIU xoua 6
onuH 3 KoedimnieHTiB mpu 3MiHHEMUX X a60 y mopiBHioe 1 abo —1. Came
3MiHHY 3 TaKHM Koe(illieHTOM [IOIiJILHO BUpPAaKaTH uepes iHIIry.

Croco60oM IIifiCTAaHOBKHK MOJKHA PO3B’sI3aTu U iHII cucTemMmu.
IIpuxaan 2. Po3B’a3aTu cucremMy:
4(y +3) - 3(x - 1) = 40,
x+2 -4 1
Y

3 2 3

Pos3B a3auHsa. Y nepuioMy piBHAHHI CUCTEMU PO3KPUEMO
IY°KKH, a oOMIBI YaCTUHM NPYroro PiBHAHHA IIOMHOMKKMMO Ha 6.
4y +12 - 3x + 3 = 40,

2(x +2)+3(y —4) = -2.

CropocTuBIIN KOMKHE 3 PIBHAHD CUCTEMH, 3BeIeMO 1i 10 BUTJIALY:
-3x + 4y = 25,

{Zx +3y = 6.

Haii sacrocyemo cmoci6 migcTaHOBKH. Bupasumo 3 IIepIIoro

. 25 + 3x . .
PiBHAHHA y Uepesd Xx: Y = T IlizcrTaBuBIIH 1€l BUpPaA3 y IPY-

MaTtumemo: {

re PiBHAHHA i po3B’A3aBIU HOT0, OAEPIKUMO, IO X = —3.
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25+3-(-3)

3HaleMo BiATIOBigHE HWOMY BHAUEHHA Y. Y = n

TO6OTO Y = 4.
BigmosBipgs: (-3; 4).

)\ fxoi mocaigoBHOCTI Aift cirif foTpUMyBaTHCH, PO3B’ A3YIOUN

& . KT . .

“ CHCTEeMY ABOX JIIHIMHUWX PIBHAHBb 3 IBOMa 3M1IHHMMHM CIIOCO-
0oM migcTaHOBKM?

a 1029. (YcrHo) ¥V sakiit 3 piBHOCTelt 1)—3) mpaBUJIBLHO BUKOHAHO
. , . x="Ty-5,
MiICTAHOBKY [AJIA PO3B’A3yYBaHHS CUCTEMU DPiBHAHD { 2% + 3y = 9?
1) 2x + 3(7y —5)=9;
22+ (y—-5)+3y=29;
3) 2(7y — 5) + 3y =9.
1030. fka 3 piBHOCTEl € MPAaBUJIBHO 3aCTOCOBAHOIO ITiJICTAHOBKOIO
, ) y=4x+3,
IS POSB’A3YBAaHHA CUCTEMU DiBHAHD
Tx +2y =97
1) 74x + 3) + 2y = 9;
2)x+2-(4x+3)=9
3) Tx +24x +3)=9

iﬁ 1031. Po3B’sa:KiTh cucTEMY PiBHSHL CIIOCOOOM HilCTaHOBKU:

Tx =21, 6x —y =17,
2x -3y = 3; -2y =10.
1032. Po3B’st:kiTh cucTeMy PiBHAHbD:
xX=y+2, =x-3,
ni Y 21"
4x — 8y = 20; 5x + 2y = 29.
1033. 3Haf1,ui'1‘b POBB’SI30K CHUCTEMMH:
—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

5x +2y =2, x-3y="1, 5x -3y =-19,
4){x—2y=10; 0 {2x—3y=—3; ){2x+y— 1



1035. Po3B’sa:xiTh cucTeMy piBHAHB CIIOCOOOM IIiJCTAHOBKIL:

x+y=4, x-y=0,
1) 2)
3x +y = 6; x -2y =8§;
—x:—5, 3x_2 :6,
3) Y 4) Y
2x +y =4; x+2y = 2.

1036. He BukoHyOUM MOOYI0BU, 3HANAITH KOOPAMHATH TOUKHU IIe-
peruny rpadikiB piBuausr x + y=4 i 2x + 3y = 9.

1037. He BuKoHyiOuM MOOYIOBU, 3HAWAITh KOOPAUHATH TOUYKHU IIe-
peruny rpadikiB piBEaAHL X —y =3 i 3x + 2y = 14.

TE 1038. Posp’a:xiTh cucTeMy pPiBHAHbD:

3x+4y =0, 8x — b5y =41,
2x - Ty = 29; 4x + 3y = —-T;
2a-5b=0, 10m — 2n = 39,
—Ta +4b = 27; 9m + 4n = 38.
1039. Po3p’stkiTh crucTeMy PiBHAHB:
1 4x +3y =0, 2x + 9y = -59,
) 5x -Ty =-43 5x —4y = 38;
3p-Tq=0, 6a —7b =51,
3) p=rta= 4)
2p +9q =41; 2a + 3b = -15.

1040. 3uaiifiTh 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,
Dty -@+3) = 6(3x — y) + 18x = 13.

1042. PosB’s:KiTh cucTeMy PiBHAHbB:

1
) gF-n=9 {0,2(2x+y)=3,

0,7(x —4y) = -1,05.
Sy =T (=)
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1043. 3uaiigiTs PO3B’SI3KU CUCTEMU PiBHAHD:

%@x+w=1&

{O, 4(x+y)=12, 2)
0,602 =) =5 sy =14,
3
:; 1044. Posp’s:kiTh cucTeMy PiBHAHB:
x+1 N y-1 1,
5 3
x+2 LY + 2 _o.
6 3

1045. Po3B’s1:KiTh cucTeMy PiBHAHB:

x-4 y+11 o

t

2 4
x+7+E:2'
3 7

1046. HoBexnits, mio rpadikm piBHAHL 2x — 3y =4 i4x — 6y =9
€ TapaJieIJbHUMU NPAMUMU.

1047. I'padir dpyuKuii y = kx + [ npoxoauts yepes Touku M(9; 1)
i N(-6; —4). 3uaiigits ki L.

1048. I'padikom pyHKIil y = Bx + [ € npaAMa, 10 IPOXOJUTH Yepes
Touku A(—2; —4) i B(4; 11). 3agatiTe 110 PYHKIIiI0 (pOPMYJIOIO.

1049. TIpu AKWX 3HAUYEHHAX M CHUCTEMA:

1 2x +y =38, o
4x + my = 10 He MAa€ PO3B A3KI1B;
* e 0e3ri ’ 109
mx —12y = 20 Ma€ 0esJid PO3B A3KiBY

@2% BApaBK AAS MOBTOPEHHS

2
iﬁ 1050. Tlo6ynyitTe rpadik ¢yHKIII, 3agaH0l GOPMYJIIO0 J = gx.

3a momoMorom rpagika 3HaHIITH:
1) srauenna y, axmo x = —6; 0; 3.
2) sHaueHHA X, AN Akux y = —2; 0; 4.
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~
.B 1051. PoskiagiTe MHOTOUJIEH Ha MHOMKHUKM:

1) 9m2 + 12m® — 18m3; 2) 3x*y? — 9x2y% + 12x3y;
3) a% — 6 — 2a% + 3a%; 4) pq — 6p + p? — 64q.
:: 1052. HoBexith, 110 piBHAHHA He Ma€ PO3B’A3KiB:
1) x2 + 4 = 0; 2) x2 — 6x + 13 = 0;
3) 4x2 — 12x + 16 = 0; x> +x+2=0.

@ LLikaBi 30Aa4i AAS Y4HIB HEA€AQUUX ﬁ

1053. HoBeniTh, IO AKINO JOOYTOK YOTHMPHLOX MHOCJIiTOBHUX HATY-
paJbHUX uynces 30iJbIIUTHU Ha 1, TO BiH JOpiBHIOBATHME KBaapaTy
IesAKOro HATypaJIbHOTO YHCJa.

2 PO3B’SI3YBAHHS CUCTEM JBOX JITHITHUX
° PIBHSHD 3 TBOMA 3MIHHHMH CIIOCOBOM
JTOTABAHHS

Temep po3riAHEMO IIje OAUH aHAJITUYHUN CIIOCi0 pO3B’A3yBaHHA
cucTeM JBOX JIIHIAHMX PiBHAHL 3 ABOMAa 3MiHHUMHU — cnoci6 00-
dasannsa. Po3p’A3y0un CHCTEMYy CIIOCOOOM IOAaBaHHs, MU IIepe-
XOAWMO BiJi JaHOI CHCTeMM OO0 PiBHOCHUJIBHOI iii cucTeMu, omHe 3
PiBHSAHBb AKOI MIiCTUTH JIUIIIE ONHY 3MiHHY.

IIpurknan 1. Po3s’sg3aTu cucTeMy PiBHSAHD:

3x+by =1,
{x Y (1)

4x — by = -22.

PosB a3anHa VY gaHill cucremi xoedimienTy npu sMinHi#l y
€ IPOTHJIEKHUMH urcjamMu. JlogaMo JIiBi 4acTUHY PiBHSHBb CHUCTE-
Mu i momamo mpaBi ix wacturu. CyMa JIiBUX YacTHH PiBHAHB Oyne
MicTHUTH OMiOHI JOZaHKM, TOMY IIicJIs iX 3BeIeHHSA OepPKUMO pPiB-
HAHHA 3 OJHi€I0 3MiHHOIO:

Tx = —21.

HonaBauHsA PiBHAHB CUCTEMU, AK€ MU 3aCTOCYBaJH, HA3UBAIOTh
nouseHHum dodasarHHaM. 3aMiHUMO ofHe 3 PiBHAHL cuctemu (1),

HATIPUKJIAJ Iepie, piBHAHHAM 7x = —21. MaTumeMo cucremy:
Tx =-21, 9
4x — by = -22. @

3 mepirioro piBHAHHA cucteMu (2) maemo: x = —3. IlizcraBuBIIN
e 3HAUEHHSA B IPyTre PiBHAHHA cucteMu (2), olepsKumo, mpo y = 2.
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Omxe, mapa uuces (—3; 2) € posB’askom cuctemu (2). [lepekona-
emMocs, IO IIg Iapa YHhcesl € He TiIbKH Po3B’si3KoM cuctemu (2), a
¥ posw’askom cucremu (1). s 1boro B KOKHe 3 PiBHAHL CHUCTe-
mu (1) migcTaBuMoO 3aMicTh X umceso —3, a 3aMicTs y — umctio 2. Toxi
B JiBiif yacTuui nepimoro piBHAHHA omepsxuMo 3 - (—3) + 5 -2 =1,
OTJKe, 3HaueHHs JiBoi i mpaBoi wacTuH 36iraroThcs, TOMY IIapa
(—3; 2) € pO3B’A3KOM IIePIIOro PiBHAHHSA. ¥ JiBi#l yacTuHi Apyroro
piBHAHHSA omep:KuUMO 4 - (—3) — 5 - 2 = —22, ToOTO 3HAUEHHS JiBOI
YaCTUHY PIBHAHHSA [OOPiBHIOE 3HAUEHHIO MPAaBOi HOro YacTUHU.
Omxe, mapa (—3; 2) € PO3B’A3KOM i APYroro pPiBHAHHS CHUCTEMMH.
Ockinmbrku mapa umcesa (—3; 2) € PO3B’A3KOM KOMKHOIO 3 PiBHAHD
cuctemu (1), To BoHa € po3B’sizkoM cuctemu (1).

Omxe, cuctemu (1) i (2) matoTh OgWH i TO#l caMuii PO3B’A30K,
TOMY € PiBHOCUJILHUMH.

Bigoosings: (-3; 2).

CrocoboM momaBaHHSA 3PYYHO PO3B’A3YBATH CUCTEMHU, Y PiBHIH-
HAX AKX Koe(illieHTHM mpwu onHii i Ti#l camiii sMiHHiN € mpoTH-
JeKHUMU YHUCTIaMU.

Byns-aky cucremy JiHiHUX PiBHSAHB 3 ABOMA 3MiHHUMU MOMK-
Ha 3BECTH J0 BUIVIANY, AKUI Oyge 3pyUYHUM OJIA 3aCTOCYBaHHSA
croco0y momaBaHHA. Po3riigaHeMo Iie Ha MPUKJIAMI.

5x + 2y = 10,
Tx +4y = 8.

Po33B a3aHnua. PiBHauua miei cucreMu He MiCTATH IPOTH-
JeKHUX KoedillieHTiB IpM OZHAKOBUX 3MIiHHHX, TOOTO BUIJIAL
cucTeMM He € 3PYYHUM JJisi 3aCTOCYBaHHSA CIOCO0Y MOAaBaHHS.
Ane AKIO IOMHOMKUTH OOMABI YaCTUHM NEPIIOrO DPiBHAHHA Ha
yucao —2, To KoedimieHTH nmpu 3MiHHiN y B 000X PiBHAHHAX CTa-
HYTh mpoTtuiekHuMH. Ilicida 4yoro MosKHa IOYJEHHO MOAATH PiB-
HAHHA CUCTEMMU.

3amnuimneMo e po3B’A3aHHs:

IIpurmaan 2. Po3B’a3aTu cucremMy

5x + 2y =10, | -(-2)
Tx+4y = 8;
—-10x — 4y = -20, +
Tx +4y = §;
—-3x =-12,
x =4.

IlizcTraBuMO 3HalifeHe 3HAUEHHA X Y APYyTe PiBHAHHSA CUCTEMU,
mo6 3ualiTu y. Maemo: 7 - 4 + 4y = 8, 3BigKu y = —5.

x =4,
OcTaTouHO MaeMo: y=-5 BigoosBings: (4; —5).
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ITocnigoBHicTs mili, AKOI cJig JOTpUMYyBaTUCSA, PO3B’SI3YIOUU
CHCTEMY JIiHIAHMX PiBHAHL 3 JBOMA 3MiHHUMU €noco6om 000a8aH-
Tx -4y =2,

HA, PO3TJIAHEMO Ha l'IpI/IKJIa,Z[i cucreMu
’ {5x +3y =19.

1 | IHomuoxxkMMO 3a HeOOXizHOCTI O6UABL | (Tx —4y =2, |-3

YaCTHHHU OJHOI'0 4Yu 000X PiBHAHDB
: | |15x+3y =19;|-4

cucTeMM Ha Taki umcia, o0 Koedi-

mieHTH npu oxHii 3i smimHUX cramu | [21x —12y = 6,

MIPOTUNEKHAMY YHUCTIaMU 20x +12y = 76

Homamo mousieHHO piBHAHHA cucteMu | 41x = 82

Posp’sikemMo  onepskaHe DPIBHAHHSA | X = 2
3 OJHi€I0 3MiHHOIO

4 | IlizcraBuMo 3sHalileHe B3HaueHHA |7 - 2 — 4y = 2,
3MiHHOI B OflHE 3 DiBHAHB JAHOI CuU- | —4y = —12,
creMu i gsHaiizemo BinmoBisHe it |y =3
3HaueHHJ iHmol smimzOl

5 | SBanumreMo BiAmOBiAbL Bigzmosipgs: (2;3)

)\ $Ixoi mociimoBHOCTI Ai# CJif AOTPUMYBAaTHCH, PO3B’A3Y-
I0YM CHCTEMY OBOX JIHIHHMX PiBHAHL 3 ABOMA 3MiHHUMU
cmocoboM momaBaHHSA?

:;1 1054. (VcHo) fAke piBHAHHS OAEP;KUMO, SIKIIO IIOYJEHHO [I0-
JaMO PiBHAHHS CHCTEMI:

2x+y =1, 9 4x+3y =9,
3x -y =28; —4x +y =17
1055. (Ycro) Ha saxe umcio Tpeba HOMHOMKUTH OOMIBI UYacTUHU

MEepIIIoro PiBHAHHSA CHUCTEMH, I100 V PiBHAHHAX KoedillieHTU mpu
3MiHHIN Y CTaJIV TPOTUJIEKHUMU:

2x+y =8, 4x + Ty =5,
3x -2y =10; 3x+21y =77
1056. Ha sake umcio Tpeba IMOMHOMKUTYU OOMABI YacTHUHU IIEPIIIOTO

piBHAHHSA, 11100 y PiBHAHHAX KoediIlieHTM mpum 3MiHHIA X cTajgu
OPOTUJIEKHUMU:

x -4y =9, 3x+7y =19,
2x+Ty =8; 12x -8y =4?

208



iE 1057. (Vcno) HassiTh cmocob (migcTaHOBKM UM JOHaBaHHS),

SAKUM 3pYUYHiIlle PO3B’I3yBATU CHUCTEMY:

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 =7, 2x -8y =",
) 4x —y = -5; —2x+ Ty = 5.
1059. PosB’saKiTh cucTEMY PiBHSHBL CIIOCOOOM TOJaBaHHS:
1 2x -y =38, 3x + 2y =8,
) 3x+y=12; -3x + 5y = -1.
1060. Posp’sokiTh cucTeMy PiBHAHBL CIIOCOOOM JOMABAHHS:
1 2x +3y = -1, Tx +2y =5,
) 4x +3y =1; Tx — 3y = 45.
1061. 3HaiigiTh PO3B’A30K CHCTEMU PiBHAHL CIOCOOOM JOmABAHHS:
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 HONAaBaHHS:
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 + by =19,

) - 2y "
-14x + 3y 20 Tx-10y =1;

x+5y="1,
2x — 3y = -2;

2x +9y = -

3) 7x+36y——

4)
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1065. Po3B’s1:kiTh 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.
"E 1066. 3HaligiTh PO3B’SI30K CHCTEMH CIIOCOO0OM JOJaBaHHA:
2x+3y =1, 2a-3b="1,
{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 JOMAaBaHHS:
3x +4y =10, 15x - 3y = —-15,
b {5x—7y:3; {20x—7y:—41.
1068. Posp’a:xiTh cucTeMy pPiBHAHB:
5(x-2)=2y -1, 4(a + 2b) — ba = 0,4,
b {S(x +3) =12(y + 3); {7(3a —4b)+3b=5,9.

1069. Po3p’s1KiTh cucTeMy PiBHAHB:
T(x+3)=38y+1, 4(m -2n)-Tm = 9,6,
42-x)=5(y +1)+1; 5(4m + 3n) + 8n = -18,5.
;: 1070. CrkinanmiTs, piBHAHHA TpPaAMOi, rpadik SKOI TPOXOAUTH
yepes TOUKU:
1) A@4; —4) i B(12; -1); 2) M(-3; 6) i N(9; -2).
1071. I'padik giHifinoi ¢pyukrmii npoxoauTs uepesd Touku (—4; 5) i
(12; 1). BagaiiTe 1m0 GpyHKIIiI0 (hOPMYJIOLO.
1072. Po3B’s1:KiTh cucTeMy PiBHAHB:
2-x y+4_25
6 3 ‘% , (x-1) +y = (x+2)° - 23,
x+4 2-y 5 (x+272 +(y -1 =x* +(y+ 7>
12 6 12’
1073. Po3B’sKiTh 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’

1)

1)
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1074. 3’sacyiiTe, U1 Mae cUCTeMa PiBHAHBL PO3B’AI3KHU i CKiJIbKM:
3x -y =2, —4x +3y =1,
—6x + 2y = 5; -8x + 6y =14.

£ -

é)@% BApABM AAS MOBTOPEHHS
“mp

iﬁ 1075. Yu mamexkath rpadiky pyurmii y = —4,5x + 1 Touknu:
A(—2; 10), B(0; -1), C@4; 17), D10; —44)?

iﬁ 1076. Ilapa uucera (—2; —3) € PO3B’A3KOM CHCTEMU PiBHAHD:
ax -2y =38,
bx—ay="1.
3HangiTh a i b.

—

. 1077. fki ogHOouseHu Tpeba 3ammMcaTH 3aMiCTh 3ipOUKH, 11006
YTBOPUJIACS TOTOMKHICTh:

1) (Tm — %) = % — % + 25a8;

2) (% + %)% = 36p* + % + 121b%;

3) Bp + %)% = % + 24p°m" +

4) (% — %)% = % — 32mn? + 16n%?

LLikaBi 30A04i AAS Y4HIB HEAEAQYMX ﬁ

1078. Yu icuyiorh Taki mimi umncaa x i y, AAA AKUX BUKOHYETHCS
piBmicTs x2 + 2018 = y2?

3 PO3B’SI3YBAHHS 3AJTAY 3A JJOIIOMOI'OIO
* CHCTEM JIIHIMHUX PIBHAHD

Mu Bike posriAmanau 3amadvi, AKi MOKHA PO3B’A3aTH 3a OOIO-
MOroOI0 PiBHAHL. MaTeMaTHUYHOIO MOMEJJII0 3aJaui Mo:ke OyTu He
TiIbKY PiBHAHHSA, a ¥ cUCTeMa PiBHAHL. 3a3BUUail Ile Ma€ BiIHO-
IIeHHsd OO0 TUX 3ajau, Je HeBiIoMUMHU € 3HAUeHHS ABOX abo 0ian-
101 KiJIbKOCTi BeJIMYMH.

IIpurnan 1. 3a 7 mokosagHMX 0ATOHUMKIB i 2 MINTKU IIOKO-
gany samaatuiau 85 rpH. CKiJIbKM KOIITye OATOHUMK i CKiJIbKHU
IJINTKA IITOKOJaay, AKIIO BigoMo, 1110 Tpu 6aTOHUYMKY JOPOKUi 3a
OIHY ILIUTKY Ha 3 TpH?

Po3B a3awuHa. Hexait 6aTOHUMK KOIITYE X T'PH, a ILJINTKA
moxronany — y rpH. Toxi cim 6aTOHYNKIB KOMITYIOTH 7X I'DH, a OBi
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IJINTKYU II0KoJIaxny — 2y rpH. OCKiJIbKH pasoM 3a TaKy KiJIBKicTh
0aTOHYMKIB 1 MJIMTOK IITOKOJAAy 3alljaTHUJu 85 I'PH, MAEMO piB-
HAHHA: Tx + 2y = 85.

BapricTs Tphox 0aTOHUMKIB cKJIagae 3x I'PH, i BOHM JOPOXKYi 3a
IJINTKY IIOKoJiany Ha 3 rpH. ToMy OAEp:KMMO IIe OJHe PiBHAHHSI:
3x —y=3.

11106 BiamoBicTH Ha 3amUTaHHA 3ajadi, MM MaeMO 3HAWTU TaKi
3HAUEeHHA X i Yy, AKi 6 3a0BOJIbLHAIN 00MBa PiBHAHHSA, TOOTO 3a-
IOBOJILHSJIN CUCTEMY PiBHSAHb:

Tx + 2y = 85,
3x -y =3.

Posp’sazaBmiu 1110 cucremy, ogep:KuMo, 1o x = 7; y = 18. OTixe,
BapTicTh ITOKOJIAAHOTO OaTOHUMKA — 7 I'DH, a BapTiCTh ILIUTKU
mroxoJany — 18 rpH.

BigmoBipgs: 7 rpH; 18 rpH.

3ayBaKuMO, IO ITI0 3aJauy, AK i Aesaki iHmri is 1mporo maparpa-
da, MOKHA PO3B’A3aTU i 3a JOIIOMOTOI0 PiBHAHHSA 3 OAHI€I0 3MiH-
HOI0. AJle YacTO CKJIACTH CHCTEMY PiBHSAHBL [0 3aJadi IIpocTiiie,
Hi)K CKJacTH IO Hel PiBHAHHSA 3 OJHi€I0 3MiHHOIO.

Posp’sazytoun 3amauy 3a JOTIOMOT'OIO CUCTEMU PiBHAHB, CJiJ IO-
TPUMYBATUCA TAKOI ITOCJIiJOBHOCTI miii:

1) nosnauumu deski 06i HegidoOMi 6eAUUUHU 3MIHHUMU (HANpU-

Kaao, x i y);

2) 3a ymoeow 3adayi ckracmu cucmemy piBHAHb;

3) pose’asamu odeprcany cucmemy;

4) npoananizysamu 3HAil0eHi 3HAYEHHA 3MIHHUX 8i0N08i0HO

0o ymosu 3adaui, damu 8i0nosidv Ha 3anumaHHa 3adayi;

5) 3anucamu 6i0noeiods.

Ilpurnanx 2. 3a 2 rog mpotu Tedii i 5 roxg 3a Teuiero MOTOPHUIHA
yoBeH mojiae 120 km. 3a 2 rox 3a Teuiero i 1 rox mpoTu Teuii el
camMuil yoBeH nmojae 51 KM. 3HAWTH BJACHY IIBUAKICTHL YOBHA i
MIBUAKICTh Teuil.

P o338 a3aHnHa. Hexall BmacHa MBUIKICTH, YOBHA X KM/TO/,
a mBUAKicTb Teuil — y kM/roh. Toxi mBuUAKicTE YOBHA 3a Teuiero
piuKu DOPiBHIOE (X + y) KM/ron, a IMIBUAKICTE YOBHA IPOTU Tedii —
(x — y) kM/ron. 3a 5 rox 3a Tediero YOBEH IPOXOAUTH H(x + Y) KM,
3a 2 rog npotu Teuil — 2(x — y) KM, a pa3oM Iie ckiaagae 120 xm.
Maewmo piBranHA: 5(x + y) + 2(x — y) = 120.

Mipkyioun aHaJOrivHO, MOKHA 3a YMOBOIO 3aJadi CKJIACTU IIle
oxHe piBHAHHA: 2(x + y) + (x — y) = 51.
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5(x +y)+2(x —y) =120,
2x+y)+(x—-y)=5L

x =16,5,

y=15.

Omxe, BJIacHA MIBUIKiCTH yoBHA — 16,5 KM/rof, a MIBUIKICTH
Teuil — 1,5 Km/Tox.
Bigmomosipgs: 6,5 xm/romg; 1,5 km/rox.

Maemo cucrtemy PiBHSHB:

Posp’sazaBiim AKy, OepIKIMO:

7

/ Axoi mocigoBHOCTI Aifi CaOif ZOTPUMYBATHCS, PO3B’ A3YI0UL
~/ Bamady 3a JOIIOMOI'OI0 CHCTeMM DiBHAHB?

iﬁ 1079. ¥V jerkoatryieTuuHi# cekIrii TpeHyoOThCA 32 CIOPTCMEHU,
IpUYoOMYy AiBUaT cepel HuUX Ha 4 OGijblme, Hixk xJjonmiB. CKiabKu
OiBUaT i CKiJIbKM XJIOMNIiB TPEHYETLCA B Iill CeKI[ii?

1080. 3a gBi roguHu Kyxap Hajginus 260 meibMeHiB, IpUIOMY 3a
nepiny roguHy — Ha 20 meJabMeHiB MeHIIe, HixK 3a apyry. CKiabKu
meJbMeHiB HaJiMUB KyXap 3a MepIy TOAWHY i CKilbKu 3a ApPyTry?

1081. 3a oxaiBernp i Tpu somuTHu 3amaaruan 9,8 rpH, a 3a TPU OJIiB-
mi i somut — 10,2 rpa. CKiJIbKYU KOIITYE OAWH OJIiBEIlb i CKiJIbKU
OIVH 30IIMUT?

1082. 3a 2 rom mimku i 1 rom Ha BeJiocuUIlefi TYPUCT IIOAOJIAB
18 KM, a 3a 1 rop mimkwu i 2 rog Ha Begocuneni — 27 KM. 3 SKOIO
IMIBAAKICTIO TYPUCT PyXaBCA IIIIKK i 3 SKOI0 HA BeJocuIemi?

1083. ¥V kaci kpaMHUIIi micjis mepeol iky sajmuinuaoca 12 MoHeTr
mo 25 i 50 KomiiioK, ychoro Ha cymy 4 rpuBHi. CKiTbKY MOHET 110
25 KOmifioK i ckimbKku mo 50 KOmifioK 3aJIMINIKUJIOCT B Kaci?

1084. Byao npupbamo 16 3omuTiB y KJIITHHKY i JiHiliKy, ychoro
Ha cymy 32 rpH 80 Kom. 3omuT y KIITHHKY KomiTye 2 rpH 20 Koi.,
a B aiHiiky — 1 rpu 80 Kon. CKiJIbKY 30IIUTIB Yy KJIITUHKY i CKiJb-
KU B JiHIAKY Oys0 mpugdano?

1085. 3a 3 @yrbOogbHHX i 2 BOJEHOOIBPHMX M’AYi 3aIlIaTHIN
544 rpH. CKiZbKKM KOIITYe (YTOOJBHUII M’A4Y i CKiJIbKU BOJIEH-
0OJIbHUM, SAKIIO ABA BOJIEHOONLHUX M’A4i Ha 96 I'pH mopo:kui 3a
onuH (GpyTOOMBLHMIT?

1086. 2 akymyaaropu i 3 6aTapeiiKu pa3oM KOIITYIOTL 97,5 rpH.
CKiJMbKM KOIITYE OAWH aKyMyJSATOP i CKimbKM omHa Garapeiika,
AKIO aKYMYJISTOP KOIIITYE CTiIBKHU K, CKibKu 18 GaTapeiiok?
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1087. OcuHoBa piBHOOEApPEHOr0 TPUKYTHMHKA Ha 2 cM OiJbIla 3a
tioro 6iuHy cTOpoHY. SHAHLITH CTOPOHN TPUKYTHUKA, AKIIO HOr0
mepuMeTp HOpiBHIOE 26 cM.

1088. ToB:kmHA IPAMOKYTHUKA Ha 8 M 0iJibIlia 3a MupuHy. 3HaAM-
IiTh MOBKUHY 1 IMIUPUHY OPAMOKYTHHKA, SAKIINO HOT0 IEepUMETP
IopiBHIOE 56 M.

l’g 1089. Yosen 3a 3 rox pyxy 3a Teuiero i 2 rog pyxy mpoTH Teuii
mosae 92 kM. 3a 9 rom pyxXy 3a Teuieo UOBEH A0JA€ BiACTAHb Yy
5 pasiB OijbIly, Hisk 3a 2 rof pPyxy IO 03epy. SHaANIITH BJAacHY
IIBUIKICTL YOBHA Ta INIBUAKICTL Teuii.

1090. Yosen pyxaBca 2 rof 3a Tedieo i 5 rox mpotu Tedii, momo-
aasiru 3a meit yac 110 km. [IIBuAKicTh YOBHA MPOTH TeUil CKJIamae
70 % Bim MIBUAKOCTI YOBHA 3a Teuieio. S3HAHUAITh BJIACHY IIBUI-
KicTh UOBHA Ta IIIBUIKICTL Teuii.

1091. 3 nyukTiB A i B, Bigcraub MixK AKkuMu 168 KM, OIHOYACHO BU-
PYIIIalOTh BEJIOCUIIEAUCT i MOTOIUKIIICT. SIKIIO BOHU OyAyTh PyXaTu-
cA HA3yCTPiu OOWH OTHOMY, TO 3YCTPiHYThCA uyepe3 3 rox. A AKIIO
PyXaTUMyTbCsS B ONHOMY HaOpsAMi, TO MOTOIIMKJIICT HasIoXKeHe Be-
JocuienrcTa uepes 6 rog. SHAWIITEL MIBUAKICTh KOMKHOrO 3 HUX.

1092. Cyma gBox umces AopiBHIOE 62. S3HANHAITHL KOKHE i3 umce,
akito 70 % Big oguoro i 60 % Bim apyroro pasom ckJangamoTsb 39,6.

1093. 20 % Bim ogHOTO umMcsaa Ha 2,4 6inbine 3a 10 % Bixm gpyroro.
3HAUOITh IIi Yncaa, AKIO iX cyMa AopiBHIOE 72.

1094. Marepi pasom 3 moHBKOIO 42 poku. Uepes pik maru cTaHe
BTPUUYi cTapIoi 3a JoHBKY. CKiJIbKY POKiB KOKHIiNA 3 HUX 3apas?

1095. Posp’sakites cucremy piBHAHL. CKiIaniTe 3agauy, AKa 0
po3B’A3yBajiaca 3a JOIOMOIOIO Ifiel cucTeMu:
{x+y:17, {2x+3y:15,

x—y=25; x—y=1.

1096. Posp’sikiTh cucremy piBHAHb. CKiaamiTe 3amauy, AkKa 06
po3B’a3yBaJjiaca 3a JOIOMOrOIO IIiel cucTeMu:

1 x—-y=28, 2x +y =18,

) x+y=12 3x—y=2.
1097. V amury i Komukry pasom 95 ab6ayk. AKmo KigbkicTs
AONYK y ALUKY 3MEHIIUTU BABiUi, a KiJbKicTh A0JYK Y KOIIUKY

30iapmuTy Ha 25, TO AOJAYK y SIUKY i KOIINKY CTaHe IOPiBHY.
CKinbKkHY A0JYK V AIUKY i CKIJIbKKM B KOIIUKY?
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1098. Cyma gBox umces mopiBHioe 45. 3HaAWAITH IIi umcaa, SKIIO
60 % Big ogHOrO 3 HMX JOPiBHIOITH 75 % Binm mpyroro.

. . . 11
1099. 3maiigiTes gBa umcJa, AKINO ix cyma gopiBaioe 200 i ﬂ Bixg

OJHOT'O 3 HUX JOPiBHIOIOTH 3 Bix mpyroro.

1100. 3mimanu gBa BUAM IIyKepoK BapricTio 45 rpH i 54 rpH 3a
Kisorpam, micyis doro yTBopuJocs 25 KT cymimri BapricTio 48 rpH
96 kom. 3a Kimorpam. Ilo cKinmbKu KiorpamiB IIyKepoK KOKHOT'O
BUAY B3SJIU IJS CyMimri?

1101. 3 gBox copriB meunBa BapricTio 24 rpu i 30 rpH 3a Kimorpam
yrBopwiim 40 Kr cywmimmi Baprictio 26 rpr 70 xom. 3a Kinorpam. Ilo
CKiJIbKM KiJIorpaMiB ImeumBa KOXKHOI'O BUAY B3SIN?

;: 1102. ¥V gBox 6GimoHax pasom Oyso 75 s ouii. Ilicas Toro ak
MOJIOBUHY 0JIii 3 mepimoro 0ioHa mepeJusu B Apyruii, ouaii B Apy-
romy crtaJjio B 4 pasu Oinbline, Hixk y meprromy. Ilo ckiabkm 0Jii
0yJI0 B KOKHOMY OioHi crrouaTky?

1103. Ha gBox moauiisgx pasoMm 57 KHMKOK. Ilicasa Toro sk 3 mep-
101 TOJIUIIi IepecTaBUJIN 5 KHUIKOK Ha APYTYy, KHHXKOK Ha JPyTii
HOJIUIII cTaJsI0 BABiui Oijblme, Hixk Ha mepriit. ITo ckinbKu KHU-
JKOK OyJI0 Ha KOMKHIM mosuili cmouatxy?

1104. 3a 5 cBiTuabHUKIB i 4 gixTapuku zanaatuau 896 rpH. Ilic-
JIsI TOrO AK CBITMJIBLHUKM moferieBmiaju Ha 15 %, a JgixTapuru
mopopoxkuaau Ha 10 %, oguH CBITUIBHUK i OOUH JiXTapuK pasoM
craau KomryBatu 196 rpu. fIKoio Oysna moyaTKoBa BapTiCTh CBi-
TUJIBHUKA 1 AKOI0 — JixTapuxa?

1105. [IBa KOHAUTEPCHKUX IIeXU 3a IeHb MaJi PasoM BUTOTOBUTH
300 Topris. Koau mepmuii mex BUKOHAB 55 % CBOro 3aBmaHH:A, a
npyruit — 60 % cBoro, BUSBUJIOCS, 1[0 IIEPIIUHA I[eX BUIOTOBUB Ha
27 TopriB 6ijbIne, Hixk gpyruii. [Io ckiTbKH TOPTiB MaB BUTOTOBHU-
TH KOXKeH Iiex?

1106. SAxio yKceJbHHK OAaHOro APOO0y 30iapMIiuTH HA 7, TO APi0
. 2 .

IOpiBHIOBaTHME 3" SxmI0 K 3HaMEHHUK AAaHOTO Npo0y 306iabIMu-

™4 Ha 2, To api6 mopiBHioBatume 0,25. 3HaligiTh 1ei Apio.

1107. dArmro ynceabHUK APo0Yy 3MEHIIUTH Ha 2, TO APi6 AOpiBHIO-

Batume 0,5. HaromicTh, AKIIO0 3HAMEHHUK APOOYy 30iJLIINUTH Ha

1
11, To npi6 mopiBHIOBaTHME 3 3HangiTh mei apio.

215



1108. Ilo ckinpKu rpamMiB KOMKHOTO 3 2-BifCcOTKOBOrO i 6-BiZcOTKO-
BOrO PO3UYMHIB coJjii Tpeba B3ATH, 100 3 Hux ogepskatu 200 r
5-BiJICOTKOBOrO PO3UNHY?

1109. B ogmomy cmiaaBi mictutrhbesa 9 % NIUHKY, a B APyromy —
24 %. Ilo ckinbKM TrpaMiB KOXKHOrO CIJaBy Tpeba B3sTU, II[00
ofieps;KaTu 3JIUBOK Macow 260 r, o mictutrs 15 % muHKy?

1110. Yotupu poKu ToMy 0aThbKo OyB y 8 pasiB crapIiiuii 3a cuHa,
a uyepesd 20 pokiB 6aTbKO cTaHe BABiui crapminii 3a cuua. CKiIbKHT
POKiB KOXXHOMY 3 HUX 3apas?

1111. dxio cymy mudp ABOIKU(MPOBOro uumcia 301JIBITUTA B 5 pasis,
TO BOHA JIOPiBHIOBAaTHME CAMOMY YWCJIY. A AKIIO HOro mudpy momi-
HATH MiCIIAMM, TO BOHO 30iJbIINThCA Ha 9. S3HAUIITh JaHe YUCIIO.

Eﬁ Bripasu AA9 MOBTOPEHHSA
& =

iﬁ 1112. Po3kiamiTh Ha MHOKHUKKM MHOT'OUJICH:
1) m? + 10m + 25; 2) ¢2 — 8¢ + 16;
3) p2 — 0,36; 4) —49a® + b2.
l‘E 1113. CopocriTs BUpas:
1) 2x(8x — 4x%) — (x + 3x2)%;
2) 2p*(2p* — 6pm) — (2p® — 3mp).
C‘ 1114. TToGyxaytiTe rpadik QyHKILI:
-3x, akmpo x < -1,
y=1<3, akmo —1< x <1,
2x +1, axio x > 1.

LLikaBi 3aAa4i AAS Y4HIB HEA@AQUUX ﬁ

1115. 3adaua Hviomona. TpaBa Ha raJsaBUHI pocTe PiBHOMipHO
IIiJibHO ¥ mMBUAKO. Bimomo, 1o 70 xopiB 3’inu 6 ii 3a 24 nmmi, a
30 xopiB — 3a 60 gHiB. CKiMBLKM KOpPiB 3’iau 6 ycio TpaBy 3a 96 nuiB?

Homawnsa camocmiiina po6oma Ne 5

KoxxHe 3aBmanuHA mMae mo yortupu BapiaHTu Biamosizeit (A-T),
cepel IKUX JIUIIE OnWH € npaBujabHUM. O0epiTh BapiaHT IpaBUJIb-
HOI Bigmosimi.
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W 1. fIxe 3 piBHAHD € JiHiliHUM?

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="1,
3. YKaKiTh mapy umce., 110 € PO3B’I3KOM CHCTEMH PiBHAHD xiy=1

A) (4; 3); B) (-4; 3); B) (-4; -3); I) 4; -3).

iﬁ 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’s1:KiTh cIT0COOOM ITiICTAHOBKHY CUCTEMY PiBHSIHD { dx+3y =11.
A) (2; 1); B) (1; 2); B) (3; 1); I) 1; 3).
6. Poss'soxci 5 ] 4x -Ty =11,
. Po3p’s12kiTh cr1ocoGoM JomaBaHHS CUCTEMY PiBHAHD Sx+Ty = .
A) (1; 1); B) (-1; 1); B) (-1; -1); I @ -D.
lﬁ 7. YKaxKiTh piBHAHHS, KOPEHEM SAKOT'0O € OyOb-sKe 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. 3HaligiTe KOpiHb PiBHAHHA + =—.
5 10 2

A) 0; B) 1; B) 2; I) 5.

9. 3 nyuKTiB A i B, BigcTanb MixK axuMu 60 KM, BUPYIINJIN OJHO-
YyacHO IIimioxina i BesocumenucT. SIKIO BOHU PyXaTUMYThCSA Hasy-
CTpiY OAWH OXHOMY, TO 3YCTPiHYTbCA uUepe3 3 T'of, a AKIINO BOHU
PyXaTUMyThCA B OJHOMY HAIIPSAMi, TO BEJIOCUIIEIUCT Ha3O0KeHe
mimroxoma yepes 5 rox. 3HalAiTh MIBUAKICTE IMillToXoja.

A) 3 km/Ton; B) 4 km/ron; B) 4,5 xm/rom; T') 5 xm/rom.

() 10. 3HaiigiTe Hal¥iMeHIe IiJie 3HAYEHHA a, DU AKOMY KOpe-
HEM PiBHAHHA ax = 8 € Iije 4ucJo.

A) 4; B) 1; B) -8; T) -16.

217



11. 80 % Big omHOrO uUMCJIa HOPiBHIOIOTH % Bim mpyroro. 3HaNgiTH
MEHIIIe i3 ITUX YmceJ, AKINO iX cyMa IopiBHIoE 76.

A) 30; B) 24; B) 22; I) 20.
2x -3y =8,

12. IIpy saxoMy B3Ha4YeHHI a cuUCTeMa piBHAHD {ax—6y=16

Mae 6esyiu pos3B’si3KiB?
A) 4; B) 2; B) 0; I) —4.

SABOJAHHA OJIA ITEPEBIPKH SHAHD 10 § 22 — § 30

;‘] 1. Yu e ymcao 4 KopeHeM PiBHAHHSA:
1) x + 7 =10; 2) 3x =127

2. CKiJbKY KOpeHiB Ma€ piBHAHHS:

1) -3x = 5; 2) 0x = 7?
3. YUu € po3B’sisKoM pPiBHAHHA 2x + y = 7 mapa Ymces:
1) (3; —9); 2) 4 -1)?
iﬁ 4. Po3B’s1)KiTh piBHAHHS:
1) —4x =12; 2) 0,2x - 1,2=0.
x -3y =5,
5. Po3B’s:KiTh cIOCOOOM TiICTAHOBKY CHUCTEMY PiBHSIHbD
2x +y =3.
6. Poss’soi 5 ] 5x + 3y =3,
. O3B AXKITH CIIOCOOOM JOJaBaHHA CUCTEMY P1BHAHDb 4x — 3y _924.
iE 7. Po3B’KiTh PiBHAHHA:
nzﬁ;1+3f;2=z; 2) 5x — (x + 5) = 4(x — 2).

2x +3) =Ty -5,

8. 3HalgiTh PO3B’A30K CHUCTEMU
6(x —3)—5(y +1) = -24.

' 9. Yosen 3a reuiero maus 3,5 rof, a nporu redii — 4,2 rox. Bix-

CcTaHb, AKY IOJ0JIaB YOBEH 3a Teuicio, BuaBmIacAd Ha 9,8 KM Oiab-

11010, Hi)K BificTaHb, AKY BiH IIOf0JIaB HMPOTHU Teuii. 3HAHAITHL BJac-

HY IIBUAKICTH UYOBHA, AKIIO MIBUAKICTH Teuii mopiBHIOE 2 KM/TOM.
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Ilo0damrosi enpasu

U 10. Posp’ssxirs piBnamms |3 — 4x| = 5.
+2 y-3_ 1

6 12
12, T'padik dysruii y = kx + [ npoxoxnuts ueped Touku (3; —4) i
(-12; —9). 3uaiigits ki l.

. x
11. IToOynyiiTe rpadik piBHAHHSA

Bnpaeéu 0na noémopenna po3diny 3

o § 22
a 1116. Yu € uncyao —5 KopeHeM PiBHAHHS:
Dx+3=2 2)2-x="T; 3 x:5=1; 4) 4x =-20?
iﬁ 1117. oBenits, 1mo KokHe i3 uncesn 2, —3 i 0 € KopeHeM piB-
Hauada x(x — 2)(x +3) = 0.
TE 1118. 3’scyiiTe, Y1 € PiBHOCUJILHUMU PiBHAHHA:
1)|x=21 x(x+2)=0; 2)|x|=4 1 x* =16.

. 1119. Yu € nmpaBUJILHUM TBEPIKEHHA: «SIKIIIO KOXKEH KOPiHb Of-
HOrO PiBHSIHHS € KOPEHEeM iHIIIOro, TO ITi PiBHAHHS PiBHOCHJIBHI»?

o § 23
a 1120. YKaxKiTh KiNbKiCTh KOPEHiB PiBHAHHS:
1) 7x =-12; 2) 0x = 0; 3) -3x = -1T; 4) 0x = —8.

iﬁ 1121. Po3B’s1:kiTh piBHAHHSI:
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 — (8x — 2) = 8.

+£:15;
3

ECIRY

iﬁ 1122, 3HaiifiTh KOPiHb PiBHAHHS:
1) 10@2x — 7) — 5(4x — 2) =-60;  2) 3(bx —4) — (15x — 2) = 9;
3)3x+1+2x+1:2; 4)2x+1_7—x:5x—3'
7 5 3 6 2

4‘; 1123. IIpu sxoMy 3HaUYeHHi a:

1) piBHAHHSA ax = 8 He Mae KOPEHiB;
2) KopeHeM piBHAHHIA (a + 3)x = a + 3 € OyAb-AKe YUCJI0?

ﬁ 1124. Posp’s:kiTh piBuauHs (a —1)x = 8 BigHOCHO 3MiHHOI X.
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Ho § 24

) 1125. Ha cranmnii Trexo6cayroByBaHHA 3a 3 AHI BiApeMOHTyBa-
JU X aBTiBOK. BupasiTs uepe3 X KiJIbKiCTh BiZpeMOHTOBaHUX aB-
TiBOK Ha JeHb, SKIINO IIOJHS PEMOHTYBAJM OTHAKOBY KiJbKiCcTb
aBTiBOK.

iﬁ 1126. IlepumeTp TPAMOKYTHUKA MOPiBHIOE 36 CcM, IPUUOMY
Ioro mOB:KWHA BABiui OijybIlia 3a MupuHy. SHAHIITH CTOPOHHU IPS-
MOKYTHHKA Ta MOr0 IJIOIIY.

l‘é 1127. 3a 7 omienis i 38 pyukm samaatuau 50 rpa 85 Ko
CKiBKY KOIIITY€E OAWH OJIiBEIlh, STKINO BiH MEIEeBINH 3a PYYKY Ha
4 rpu 95 Kom.?

1128. ¥V xomuky 6ysio B 4 pasu MeHIIle BUHOTPAMLY, HiK B SITUKY.
ITlicna Toro sAK 3 AMWMKa A0 KOIIMKa MepekJaam 1,5 KI' BUHOTPALY,
Y KOIIUKY CTaJI0O BTPUYi MEHIIle BUHOTPany, HidK B AmMUKYy. CKinTbKu
KislorpamiB BUHOTpaay OyJI0 B KOITUKY i CKiIbKY B AIIUKY CIIOYATKY?

1129. 3a 4,5 rog 4oBeH 3a Teuiclo PiUKM J0JIa€ TaKy caMy Bif-
CcTaHb, K 3a 6 rog mportu Teuii. S3HaHAITh MIBUAKICTD Teuii, AKIIIO
BJIACHA MIBUIKICTHh YOBHA AopiBHIOE 14 KM/TOI.

1130. Ha mpowmixuiii craumii morar 6yyno sarpumano ma 0,5 rom.
30impmuUBIIM IMIBUAKICTE HA 15 KM/Tom, BiH uepes 2 ropx mpudOyB
Ha KiHIIeBY CTaHIIiI0 YiTKO 3a po3KJaaoM. SIKoo OyJa IIBUIKICTH
moTsAra 10 3aTPUMKU?

..~ 1131. Ha nBox rapinkax Gysno mo 60 Bapenukis. Ilicia Toro Ak
3 mepiroi TapiJKu 3’inm yTpuui 6iJbIlle BApEeHWKiB, HiK 3 Apyroi,
Ha Hill 3ajqmmuiocd BABiUi MeHIle BapeHUKIiB, HixK Ha apyrii. Ilo
CKiJIbKM BapeHWKiB 3aJMIITUIOCS Ha KOMKHIi Tapimmi?

1132. [Ina mpemitoBaHHA TPaIiBHUKIB odicy HapaxyBajiu MEBHY
cyMmy KomiTiB. fkirno Koxxen orpumae mo 1100 rpH, To 200 rpH 111
3aJuMIaThCsd, a AJsd Toro o6 KoskeH orpumaB mo 1200 rpH, He
BuctaunuTh 600 rpu. CkinbKu mpamiBHUKIB B odici Ta aAKy cymy
KOIIITiB HapaxyBaJX AJid MpeMiloBaHHS?

m 1133. B oxHiit oBoueBiii ATIi 3amaaHyBajgu mpozatu 95 Kr
JUMOHIB, a B aApyrit — 60 kr. Ilepima miogusa mpogaBajia Mo 7 KT,
a apyra — mo 6 kr. Yepes CKiJbKM OHIB JUMOHIB y HepImiii ATIi
3aJIUMINTHCA BABiUi GijbIle, HidK y APyTiii?

1134. 3mimanm 15-BificOTKOBUI po3umH J0OpUBa 3 5-BiJICOTKOBUM i
omep:kanu 180 r 7,5-BigmcoTkoBoro posumHy. Ilo CKiJIBKH Tpamis
KOYKHOT'O PO3UMHY B3SAJIN?
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Ho § 25

a 1135. Yu € mapa uwuces (7; 1) po3B’sa3KOM pPiBHAHHA X — y = 6?
3HaAUAITh 1€ YOTUPU PO3B’A3KHU I[HOI'0 PiBHAHHA.

iﬁ 1136. 3uaiigiTh ABa OyIb-IKUX PO3B’SI3KU PiBHAHHSA:
1) 2x+y=4; 2x-3y=".

iﬁ 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) 3aMiHHY Yy yepe3 3MiHHY X 3 piBHAHHA 13x — 2y = 6;
4) 3miHHY X uepeld 3MiHHY Yy 3 piBHAHHA 8x + 15y = 24.

1138. 3amiuiTh 3ipouKy umcJaMu TakK, 1100 KoyKkHA 3 map (¥; 3);
(6; *); (%; —3); (15; %) Oysa po3B’sIBKOM PiBHAHHA X — 3y = 9.
4‘; 1139. [loBexiTh, 1110 PiBHAHHS 3 IBOMA 3SMiHHNMHU He Ma€ PO3B’A3KiB:

1) x2 + y2 = —4; 2) x| +y2+1=0;

8) —lx| — vl = 5 4) 2x* + 3y = 2.
1140. 3ualigiTe yci mapu mMianx yuces, AKi € po3B’aA3KaMu PiBHAH-
ua |x| + [y| = 2.

o § 26

iﬁ 1141. TToGynyiiTe rpadixk piBHAHHSI:

Dx—-y=1 2)1,5x+y="7 38)x—4y=25; 4)0,1x + 0,2y =0,8.
iE 1142. TloOynmyiiTe B OAHiM KOOpAMHATHIN MJIOIIMHI rpadixm
piBHAHBL X + Yy = 5 i Tx — 4y = 2. 3HaUAITF KOOPDJAUHATH TOYKHU IX

nepetuny. IlepekonaiiTecs, 110 3HalJeHa mapa € PO3B’A3KOM KO-
HOTO 3 PiBHAHD.

1143. OpauHaTa IesKOl TOUKHU IIPSAMOI, 10 € rpadikoM piBHAHHS
—9x + 5y = 27, mopiBHIOE HYyJI0. 3HAUIITH a0dcIuUCy i€l TOUKH.
4‘) 1144. TTo6ynyiiTe rpadik piBHAHHS:

1) |x| +y=0; 2) x| + x —y=0.

1145. TTo6ynyiiTe Ty yactTuny rpadika piBHAHHA 2x + y = 6, AKa
posTallioBaHa B IePINiii KOOpAUHATHilT uBepTi.

o § 27
y:()’

napa guce:
y=38

. x —
1146. 9 ’ i
[ 1] 6. Uu € po3B’sI3BKOM CHCTEMU PiBHAHD {x N
Dx=5y=25; Dx=4;y=4?
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iﬁ 1147. Posp’s:kiTh rpadivuso cucTeMy PiBHSAHB:

{y = —4x, {536 +y=3,
1 2)
2x —y = —6; x + 2y = -3.
"B 1148. Pos3p’s1:kiTh cucTeMy piBHAHB rpadiumo:
Ox + 3y = 6, 7,1x = —14, 2,
{3x—2y=2; {2x+7y=17.
4"‘ 1149. Ilpu sxoMy 3HaUeHHi a cucTeMa PiBHAHD:
2x +y =5, ] )
1 {6x fay=15 Mae 0esJiu po3B’sa3KiB;
3x -2y =", )
{—6x idy=-a He Ma€ po3B’si3KiB?
Ho § 28
iﬂ 1150. Po3p’s:kiTh cucTeMy pPiBHAHB CIIOCOOOM MiJCTaHOBKU:
1){x:y—7, 2){2x+y:1,
2x —y = —6; 3x — b5y = 21;
3x —4y =-19, bx + Ty = -8,
{x+7y=27; 4 {8x—y=—17.

i‘g 1151. He BUKOHYIOUHK IIOOYIOBU, 3HANIITL KOOPAMHATH TOUKU
nepetuHy rpadikiB piBHAHB:
1) 2x + 3y =01i4x — by = —22;
2)4x — Ty =341 2x + Ty = 4.

1152. Po3B’sakiTh cucTeMy PiBHSAHbD:

X iy=5
{3(y—x)—4=—7y, 2 g Y=
5(x +y)+9 =8x; Y _3
3
4‘) 1153. Po3B’s1:KiTh cuCTEMY PiBHAHB:
2x—1+y+7:5’
3 2
3x—1+2y+1_6x+8y
5 3 15

1154. Po3B’s:KiTh piBHAHHA 3 IBOMAa 3MiHHUMU:
Dlx-yl+@+2y-12=0;
2)|x+y—6]|+x%—4xy + 4y>=0.
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do § 29

iE 1155. Posp’s:kiTh cucTeMy pPiBHAHB CIIOCOO0OM MOZABaHHS:

2x+y =3, 5x +y =6,
{3x—y=7; {5x+9y=14;
x+9y = -7, 4x — By = 2,
{3x—7y=13; {7x+15y=51.
iE 1156. Po3B’a:kiTh cucTeMy piBHAHB CIIOCOOOM HOIABAHHS:
Tx +2y =3, Tx +12y =53,
{436 + 3y = —-2; {5x -18y = -2;
4x + Ty = -5, 5(a - 3b) +6a =1,
{6x+9y = —6; {O,5(a+6b)—1,5b =2,5.
:; 1157. 3’acyiiTe KiJbKicThb poO3B’A3KiB cucTeMu pPiBHAHB
2x +y =3,
{ dx+ay=6 3aJIe’KHO Big KoedimieHnra a.

Ho § 2729

iﬁ 1158. Posp’sxiTs cucreMy PpiBHAHB TPhOMA CIIOCO0AMU
(rpadiunmm, mifCcTaHOBKY, MOAABAHHS):

1 x—2y =25, 9 2x+y =1,
x+y=-1 -x+ 3y =0.

iE 1159. 3HalaiTH PO3B’SI30K CHUCTEMU 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’sa:kiTh cucTeMy PiBHAHB:

2 4y _,4 2y _23
3 5 15’ 5 4 40’

1 2

Msx 2y 13, Max 3y 1
7 5 35° 15 5 30°

;: 1161. Po3B’sa:kiTh crucTeMy PiBHAHB:

x+2+y—5: 2x+1+2y+2:1

2, —
3 3 7 5
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 =25,
{—6x -3y = 6; {Zx -6y ="1.
1163. Yu mae po3B’sA30K cucTeMa PiBHAHbD:
4x + 3y =1, 3x —4y =10,

1){7x + 95y =2, 2)14x+Ty =1,
3x + 2y = 4; S5x + 6y =4?

1164. I'padix mpamoi y = kx + [ mepeTuHae Bich x y Toulli 3 a6-
criucoro 4, a Bich y — y TOUIli 3 OPAWHATOI —H.

1) 3agaiiTe QyHKIiI0 OPMYJIOIO.

2) 3’sacyiiTe, yu mpoxoauTh ii rpadik uepes Touky (—80; —105).

1165. Posp’sa:KiTh 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)?2 +(y+1)7
(y-2° -(y+2)° = (x+6)° — (x - 1)°.

5x +4y = 2,

1166. IIpu sxomMy 3HaUeHHi a cucTeMa PiBHAHB { 10x + 8y = a
1) mae 6e3J1iu PO3B’A3KiB;

2) He Mae Po3B’A3KiB?

3) Yu icHye Take 3HAUEHHS A, IIPU SKOMY CHCTEMa MAa€ €IMHUNA

po3B’A30K?
12x — 9y =15,

1167. 11 ibd i
pu SKOMYy 3HaueHHi b cucTeMa PiBHAHD { dx+by=5
1) mae 6e3yiu PO3B’A3KiB;

2) Mae egmHUN po3B’sa30K? 3HAUIITH el PO3B’SI30K.

Jo § 30

iﬁ 1168. 3a 3 rox aBTOOyCOM i 5 Tof MOTATOM TYPHCT ITIOJOJAB
450 kM. 3HalgiTe mMBHUAKiCT, aBToOyca i MIBUAKiCTHL mOTAra,
AKIIO IMBUAKIiCTh moTsara Ha 10 KM/ron O6ijbIilia 3a IIBUAKICTH aB-
ToOycCA.

1169. 3a 7 mopiiii ManHIB i 2 cagatu 3anaatuau 156 rpa. CKiab-
K1 KOIITYE OAHA IOPIid MJMHIIIB i CKIIbKM — OAUH caJjaT, AKIIO
OBi mopiili MaMHIIIB Ha 9 I'PH JellleBIIi 3a Tpu cajgaTu?
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lﬁ 1170. Tensnoxinx 3a 3 rox 3a Teuieto i 2 rox mpotu Teuii goJsae
142 kM. Ileit camuii Tenmoxin 3a 4 rox mpotu Teuii mosiae HA 14 KM
OinbIrie, HisK 3a 3 ropx 3a Teuieio. 3HAUIITE BJIACHY IIBUIKICTh Te-
IJIoxona i mBUIKicTL Teuil.

1171. Maiicrep i fioro yuyeHb MOBUHHI Oysau BurotoBuTu 114 nera-
geii. Ilicaa Toro AK yuyeHb IpoIIpaIiioBaB 2 rof, J0 poOOTH IIpu-
€oHaBCsS MAaMcTep, i BOHM pPas3soM 3aKiHUMJIM BUTOTOBJIEHHS IeTa-
Jgeit 3a 3 rog. CKinmbKu meraJjeil 3a TOOUHY BUT'OTOBJISAB Maicrep i
CKiJIbKM yUYeHb, AKIIO0 MaiicTep 3a 2 I'OJ BUTOTOBJISIE CTIIBKH K
Jerajiell, CKiJIbKM yYeHb 3a 3 rona?

: 1172, JIBa AIMMKY HATIOBHEHO TPyITaMu. SIKIIO 3 APYTOTO AIIU-
Ka mepekJjacTtu B nepiiruii 10 rpyii, To B 060X AITMKAaX TPYII CTaHe
IIOPiBHY. SIKIITO0 K 3 IIEePIIOro AINIIUKA IepPeKJacTu B Apyruii 44 rpy-
I1i, TO TPYII y IIEPIIOMY AIIUKY 3aJUINMUTBCS B 4 pasW MeHIIe,
Hi y apyromy. CKiIBKM I'PYII Y KOMKHOMY SAITUKY?

1173. Pisaumnga Mmixk moJsoBuHOI0 ogHoro umciaa i 0,75 gpyroro mo-
piBHIOE 8. fIKIIO mepIile YMCJIO0 3MEHIITUTY HAa CBOIO CbOMY YAaCTUHY,
a npyre 30iJBITUTYA HA CBOIO ME€B’ATY YACTHHY, TO iX CyMa CTAHOBU-
tume 100. 3HalgiThL maHi yucia.

1174. Cyma TproX umces, 3 AKUX Apyre B b pasiB OijbIle 3a mep-
mre, gopiBuioe 140. fAximo apyre umcio 36igbimutu Ha 15 %, Tpe-
Te 3meHmuTu Ha 10 %, a mepiie He 3MiHIOBATHM, TO CyMa ITUX
ynuces craHoputuMe 139,5. 3Haigites gaui uwmcia.

1175. IlepumeTp TPAMOKYTHUMKa Ha 154 cMm GinbIinuii 3a ogHY 3
Hioro cropiH i Ha 140 cm GigbmIuii 3a APYry. SHAWAITE TIJIOITY MIPS-
MOKYTHUKA.

1176. Cyma mudp mAeAKOro ABOIIM(MPOBOTO UHCIA TOPiBHIOE 8.
SAKmro #ioro nmudpy MOMIHATH MIiCIAMMP, TO OAEP:KMMO YMCJIO, ITIO
Ha 18 Oinmwire 3a maHe. 3HAKWIITH HaHe YMCJIO.

m 1177. YV gBox Gimonax emuictio 20 i 15 a1 BiKe € meBHA Kijb-
KicTs Mosioka. AKIo Ginbiuii 6iZOH MOJUTH OO0 Kpaio MOJIOKOM 3
MEHIIIOT'0, TO B MEHIIIOMY 3aJIMIIUTHCSA IIOJIOBUHA ITOYATKOBOI KiJb-
KocTi. AKIo K ZoJIuTH MEHINNi 0iIoH J0 Kpai MOJOKOM 3 0ijb-

IIIOr0, TO B OiJIBIIIOMY 3aJHUINUTHCS g BiJl IOYaTKOBOI KiJBKOCTi.

ITo ckinbku JiTPiB MOJIOKA B KOXKHOMY 0iJOHi?

225



3a60aHHA OnA NepesipKu 3HAHb 34 KYPC
anzebpu 7 Kaacy

4:‘ 1. ITepeBipTe, uu € yncao 7 KOpeHeM PiBHIHHS:
Hx—-2=05; 2) 56 : x = 6.
2. Bukonaiire mii:
1) p*p% 2) 19 : 5.
3. Yu mpoxoauts rpadik PiBHAHHA X — J = 5 yepes3 TOUKY:
1) M(6; 2); 2) N4; —-1)?
iﬁ 4. CupocTiTh BUpas:
1) (x — 3)(x + 3) — x(x — 5); 2) (@ + 22+ (@ — T)(a + 3).
5. PoskiaamiTh Ha MHOMXHUKN:
1) 14p3 — 21p2m; 2) 3a% — 12b2.
6. Pos3p’sukiTh piBHAHHA 5(x — 3) — 3(x + 2) =3 — x.

TE 7. IloOynyiiTe B omHill cuctemi KoopamHar rpadiku QyHKIiH
y=3x —41iy=>5 Ta sHa#AiTh KOOPAWHATHU TOYKU iX IEPETUHY.

8. PosB’s:KiTh cucTeMy PiBHSHbB:
3x+2y =25,
—4x + 3y =16.

:; 9. 3 nyHKTy A o myHKTY B Bupymus mimoxia. Yepes 1 rog
Ha3ycTpiu fioMmy 3 NyHKTY B Buixas Besocumenuct. Bimcrauns Mixk
nyukramMu A i B nopiBHIOE 58 KM, a MIBUAKICTH BeJIOCUNIEINCTA HA
10 xMm/ropn GisibIlia 3a MIBUAKICTH ITiIIOoXoja. SHAWAITH IIBUAKICTH
BeJIOCUTIEIUCTA i MIBUJAKICTH ITiNTOoXoAa, SAKIIO BOHU 3yCTpijaucs
yepes 4 rof IIicjisg BUXOAY IIiIIOXOoza.

E 3adaui nideuuienoi ckaadnocmi m

IMinxi Bupasu
1178. Pisnicts (I + B + A + H)*= IBAH € npaBuibHO0. SHAHIITH
yucao IBAH, akimo pisauM OyKBaM BiAmoBizarooTh pisHi mudpu.

1179. Ha cKinbKu BiICOTKiB 30iJbINTUTHCS ILJIOIA MPSIMOKYTHU-
Ka, AKINOo oro MOB:KUHY 36iabimuTu Ha 15 %, a mupuHy — Ha
20 %?
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10 +1 10 +1 )
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1181. [oBexitp, 1o umcao 2017 - 2019 + 1 e€ KBagpaTOoM AESIKOTO
HATypaJbHOro uucia. SIxkoro came?

1180. IITo GinbIire:

1182. JloseniTs, 1m0 3HAUeHHS BUPasy 8n® — 8n mpu 6yab-aKOMY
HaTypaJbHOMY 3HAUeHHi n KpaTHe uucay 24.

1183. ITozaiite Bupas 2m2 + 2n? y BUIVIALL CyMH JBOX KBaJApaTiB.
1184. fdxwuit mHOrouwJeH Tpeba 3aImucaTH 3aMiCTh 3ipoOUKH, IIOO
oJlep:KaTy TOTOYKHICTH:

Dx+1)-%=x%—4x—5;

2) (x2 —x+ 1) %=x3+ 2x2 - 2x + 3?2
1185. PoskiamiTh Ha MHOKHUKU:

1) a?b? — 2ab? + b2 + a* — 242 + 1;

2) 1 — 3t + 3t2 — 13

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 cyMa KBaJApaTiB II’'STU MOCTiJOBHUX HATYPAJTbHUX
ymces OyTH KBaApaToOM HaTypPaJbLHOro uucja?
1187. Cupocrits Bupas:

@2 + 122 + D(E2* + 1)(28 + 1)(216 + 1)(232 + 1)(264 + 1).
1188. Yucio b € cepenuim apudmernunum uucesa a i c. [JoBemits,
mo a2 + ac + ¢2 € cepenuim apudmernuruM unces a? + ab + b2 i
b2 + be + c2.
1189. 3adaua Jlazpaniica. [JoBeniTs TOTOXHICTD

@+ y?+2)(m?+ n?+ p? — (xm + yn + zp)? =
= (xn — ym)? + (xp — zm)? + (yp — zn)°.

1190. osexiTs, 110 uucyo abcabc € KkparHum umeaam 7, 11 i 13.

1191. ToBexiTs, 10 3HAUEHHS BUpasy 555777 + 777°%% ¢ xpaTHUM
yucay 37.

1192, fxe TpunmdpoBe umMca0 € i KBagApaToM 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. JlosexiTs, 1m0 3HaUeHHsA Bupasy 872 — 272 + 37 — 2" nipn
OyIb-AKOMY HATypaJbHOMY 3HAueHHi n € kpatauM uucay 10.

1195. Tomaiite Bupas 2x(x2 + 3y?) y Burnami cymm Ky6iB ABOX
MHOT'OUJIEHIB.
1196. oBeniTh TOTOXKHICTE:
Dx—2)(x—Dx(x+1)+1=(x%2-x-1)7>%
2) x(x + D(x + 2)(x + 3) + 1 = (x2 + 3x + 1)%
1197. BukopucToByOUMN pe3yJbTaT IIOIepefHbOI 3amaui, JOBeIiTh,

1o umcso 2017 - 2018 - 2019 - 2020 + 1 € KBagpaTOM IeAKOr'o Ha-
TYpPaJbHOTO YHMca Y. SHAUTITD Y.

1198. oBeniTh, 1110 pidHUILA KyOiB ABOX IIOCJiIOBHUX HATypaJb-
HUX ITapHUX YWceJl IpuU OijeHHi Ha 48 mae B ocraui 8.

1199. PoskiagiTs Ha MHOMKHUKIN:

DyYy+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,

DyHKIil
1201. IIoOyayiiTe rpadik GyHKIII:
1) y=2x + x; 2) y = |x| — 3x;
3) y = 2] + 22 - 1 4) y = 2x — |3x| + 3.

1202. Touka A(a; b), ne a # 0, b # 0, HajmeKkUTh rpadiry GyHKIT
y = x%. Yu HaleXuTh NLOMY rpadikKy TouKa:

1) B(-a; b); 2) C(a; ~b); 3) D(~a; —b)?
1203. Touka M(m; n), ne m # 0, n # 0, HaIEKUTH rpadiKy GYyHKITiI
y = x%. Uu HaleXuTh NHOMY rpadiky TouKa:

1) N(=m; n); 2) K(m; —n); 3) P(-m; —n)?
1204. 3uaiigiTh Touku mepeTuHy rpadikiB QyHKITiH
2x +1, agmo x < 0,

=—4x|+3 Ta y=
y g Y {—3x+1, arimo x > 0.
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JliHiiiHi piBHAHHA Ta X cucTeMu

1205. 3uaiigiTs yci migi sHaUeHHS @, TPU AKUX KOPiHb PiBHAHHS
(a + 2)x = 8 € HAaTYypPaAJIBHUM YUCJIOM.

1206. Ilepia mudpa 4oTUPUIUDPOBOr0 YKCaa AOpiBHIOE 7. SIKIMO
oo nudpy IepecTaBUTH HA OCTAHHE MicCIle, TO OHEP:KHUMO UINC-
JI0, MeEHIIIe Bij mouyaTKoBoro Ha 1746. 3HaligiTh mOUYaTKOBE YMCIIO.

1207. He posp’asyioun piBHAHHA 5(2017x + 2018) = 13, moBexirsh,
110 MOr0 KOPiHb HE € I[IJIUM YMCJIOM.

1208. Po3p’s1:kiTh piBHAHHA:
D|x|+]x—-2]|=0; 2)|x—-3|+|6—-2x|=0.

1209. CxinbKu Po3B’A3KiB 3aJIe?KHO Bij unciia a (KaKyTh: napame-
mpa a) Ma€ PiBHAHHA:
1) ax = 2; 2) ax =0?

1210. [ KoKHOTO 3HAUEHHA IIapaMeTpa @ PO3B’IKiTh PiBHAHHS
BiJHOCHO 3MiHHOI X:

1) 2x — a = 15; 2) Tx —a=2x +4a — 9;
@a—-3)x="7, 4) ax = a;
5ax +1=x+ a; 6) a(x — 2) = x(a + 3).

Pos3B a3amunasda 4) dAxmo a = 0, To MaeMo piBHAHHA
0-x=0, Togi x — Oyab-ake uuciyo. Ao a # 0, To, HOALIUBIIN
JIiBY i IpaBy YacTHHU DPiBHAHHS Ha 4, ofepXKumo x = 1.

BigomoBings: akmo a =0, To x — OyIb-AKe YNCI0; AKIIO
a+0, m0x=1.

1211. TIpu AKoMy 3HAUYeHHi IMapamMeTpa @ € PiBHOCUJIbHUMHU PiB-
HAHHS:

) 7Tx+a=5x-a) i "x+ a)=4(10 - a);
2@+ Nx=18 i |x]|=-1?

1212. IloTar mpoiKa)Kae IIOB3 HEPYXOMOro Ilacaskupa 3a 7 ¢, a
Y3I0BXK IIJIaT()OPMU 3aBAOBKKN 378 M — 3a 25 ¢. 3HaiiAiTh MIBUI-
KicTh i JOBMKMHY IIOTSATA.

1213. Ilotar mpoixkasKae IO MOCTY, HOBXKMHA Akoro 171 m, 3a
27 ¢, a moB3 mimmoxona, AKUHA pyxaeThbcdA 3i mBuaKicTio 1 M/c Ha-
3ycTpiu motAry, — 3a 9 ¢. 3HAUIITL MIBUAKICTE i JOBKUHY MOTATA.

1214. Yepes mepirry TpyOy OaceiiH 3aOBHIOETHCS BOLOIO 34 IIOJIOBU-
. . . . 2
HY TOTO Yacy, 110 MOTpiOHMT Apyriit Tpy6i A/id 3aITOBHEHHS § IIbO-

ro Gaceiiny. Yepes apyry Tpy0y OKpeMo 0aceilH 3aII0BHIOETHCA Ha
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4 rox moBIIle, HixK uepes IepIiry TPyOy. 3a SKHI uyac 3allOBHIOE
bGaceliH KoKkHA TpybOa OKpemMo?

1215. 3uaiigiTh KyTu piBHOGEIPEHOTO TPUKYTHUKA, SKIIO OJWH 3
HUX cKJazmae 25 % Bimg apyroro.

1216. [Ina peMOHTY ABOX KiMHAT mpuabaJu mnajgepu. Ha peMoHT
epInoi KiMHATH BUKOPHCTAJIN Ha 2 PYJOHU OijbIlle, HidK II0OJOBU-

Ha IpuUA0AaHOTO, a Ha PEeMOHT APYroi KimMHatu — 3 Bim KimbKoOCTi

pyJioHiB, mi0 Oyjaa BUKOPHCTAHA HA PEMOHT MepImol KiMHaTH.
CkinpKu pyJaoOHIB mImaJjep O0yao IpUA0AHO, SKIIO IIiCJIA PEMOHTY
000X KiMHAT 3aJUIIUBCSI HEBUKOPUCTAHUM OAUH PYJIOH?

1217. Cunas migi # nmuuky mictutk Ha 320 r 6inbire migi, Himx
nuHKY. [licas Toro AK Bix cmiaaBy BimokpeMuau 7 Tiel macu mini

i 60 % Tiel Mmacu MMHKY, II[0 B HBOMY MIiCTHJINCS, Maca CILJIaBYy
craja mopiBuioBatu 100 r. koo OyJsa mouaTKoBa Maca CILIaBy?

Po3B sa3amuua ITogamo yMOBY y BUIVISAAL TaOIMITi:

PeuoBuna | Maca, mo | Bigmoxpe- | 3aaummu- | Maca, mio 3a-
Oyna, r MUJIN JIocs JIAINKJIAcH, T
Mins x + 320 6 1 l(x + 320)
7 7 7
ITuuk x 60 % 40 % 0,4x

Maewmo piBHAHHS: %(x + 320) + 0,4x = 100.

3Bigku x = 100 (r) — MUHEKY B IMOYAaTKOBii1 Maci.
Toxi mouaTkoBa mMaca cmiaaBy x + 320 + x = 2x + 320 = 520 (r).
Bigomosigs: 520 .
1218. Bacuap morke mpuabaTu 6e3 pemiTH 7 poraJukis i 3 BepTy-
™1 abo 3 poramuku i 4 BepTyTu. KNIl BifICOTOK CcKJIamae IiHa
porajuka Bif I[iHU BepTyTU?
1219. Yu mae pos3B’A3KM PiBHAHHA 3 JBOMAa 3MiHHUMM:
DaZ+yt=-1; 2Py +a2=0;
3) x2 — |y| = 5; 4) 5x% + y8 + |x| = 0?

1220. V¥ piBaanHi ax + by = 43 KoedinierTn a i b — nini ymena.
Yu Mo:ke PO3B’IZKOM ITHOT'O PiBHAHHA OyTu mapa uwuces (5; 10)?
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1221. CKinbKY po3B’sA3KiB Mae PiBHAHHS:
1) (x+1)2+y?=0; 2 x2+y2+ @y -272=0;
3) |x| + (y + 1)2=0; 4) x((x — 3% + (y + 43 =0?
1222. Cepriii npumg0aB KiJbKa 30IINTIB M0 2 I'PH i KiJIbKa PYyYOK

mo 2 rpu 50 Kom., 3ammatTuBmiu 3a BCio MOKYOKY 30 rpu. CKiabKu
sommuTiB mpungbas Cepriii?

1223. IToGyayiiTe rpadik piBHAHHS:

1) (x + I)(x — 2y) = 0; 2) x2 — xy = 0;
3) (x* — 4)(y* + 4 = 0; 4) (Ix[ + Dyl — 3) = 0;
5) x| + x =y; 6) x = ylxl.

1224. Jlosenits, 1m0 piBHAHHA x2 — y? = 26 He Mae PO3B’ABKIB y
mismx uywmeaax (ToOTO Po3B’sIBKAMU PiBHAHHA HE MOMKYTb OyTH
miai uywmciia).

1225. Yu nepetunae rpadik piBHAHHA y + x? = 4 Bich x; Bich y?
SKIO TaK, TO BKAYKITL KOOPAWMHATH TOYOK MEPETUHY.

1226. 3uaiigiTh yci mapu HaTypaJbHUX YKUCEJ, 1110 3aJOBOJLHSIOTH
piBuanua 11x + 8y = 104.

1227. He BuKoHy0OUM II00YI0BH, 3HANAITE KOOPAMHATH TOUKU IIe-
petuHy rpadika piBHaHHA (X — 3)(y + 5) = 0:
1) 3 Biccio x; 2) 3 Biccro y.

1228. Yuensn 3arajsas ABa ABOIIM(MPPOBUX UHCJIA, KOMKHE 3 AKUX IIO-
ypHaeThCA Hu@pPo 6, mpruyoMy iHINI IMUPPU KOMKHOIO i3 uucesa
BimMminHi Big umcsaa 6. IKIo mepecTaBUTH MIiCIAMU ITUMPPU B KOXK-
HOMY i3 3arajaHmux uuces, TO 3HAUCHHS IX JOOYTKY He 3MiHUTBHCS.
fAxi uncia 3aragaB yueHb?

1229. Onecy HapoguBca y XX croiairti. ¥ 2009 pomi itomy 6ys0
CTiIBKM POKiB, AKOIO € cyMa IIudp HOT0 POKY HAPOIKeHHA. ¥ AKO-
My poiri HapoauBca Onech?

1230. Ilpu axomy sHaueHHi @ npami 3x + 4y =51 2x + 8y =a
mepeTUHAIOThCS B TOUILi, IO JEKUTh Ha oci y?

1231. [To6epiThb, AKIIO IIe MOXKJINBO, TaKe 3HAUEHHSA M, IIPU TKOMY
cucTeMa PiBHAHb Ma€ €IWHUI PO3B’A30K; HE Mae PO3B’SIBKiB; Mae
0esyiu pos3B’sI3KiB:

1{29c—y=7, {3x+2y=6, 3{mx—2y=1,

mx—y =25; 1,5x +y =m; 4x — 8y = 4.
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4x — 3y =10,
1232. TIlpu aAKoMy 3HAUeHHI a cucTeMa piBHSHBL §2X + Yy = -8,

Ma€e PO3B’A30K? alx +y) =7

1233. Po3ps’soxiTh cucTemMy PiBHSHD:

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 ofeps:kau MHOTOUJIeH, AKWH He MiCTUTH aHi x?,

ani x3. BHaiAITH KoedimienTn a i b Ta MHOTOYJIEeH, AKUIl OfePIKa-
JU B TOOYTKY.

1235. Po3B’s:KiTh cuCcTEMY PiBHSAHB:

—1)(y - 4x) = 0, - 1) =0,
1) {(x )y —4x) =0 2 {(x Y(x+1)=0

x+y=3; (y-2)(x+y—-6)=0;
) x2—y% =0, 8 x?+2xy+y?-1=0,
3x -y =4; 3x -y =3.

Po3B’ a3aHH . 4) [lepiiie piBHAHHA CUCTEMH IEePEIIUIITIEMO
rak: x2 + 2xy + y2 = 1, Tobro (x + y)? = 1. 3Bigku x + y = 1 abo
x + y = —1. OT:Ke, po3B’sA3yBaHHS MMOYATKOBOI cUCTeMU PiBHSIHb
3BEJIOCS IO PO3B’SA3YBAHHSA OBOX CUCTEM:

x+y=1, x+y=-1,
3x-y=3 T 3x -y =3.

3Bigkum x =1; y =0 ta x = 0,5; y = —1,5.
Bigmosigs: (1; 0); (0,5; —1,5).
1236. Po3p’s:KiTh PiBHAHHA 3 IBOMA 3MiHHUMU:
D (e~ 2 + 3x — 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 + 2y2 + 6y + 9 =0.

1237. Yucioo b wa 10 % 6iabpire 3a yucyao a i Ha 30 % Oiabire 3a
yuceao ¢. S3HAWIITL uncaa a, b i ¢, AKIo a Ha 8 OijbIe 3a c.
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1238. Yepes 4 poxku BimgHOIIIEHHs BiKy OpaTa 0 BiKy cecTpu mo-
piBuioBaTuMe 7 : 5. CKiIbKK POKiB HUHI KOXKHOMY 3 HUX, AKIIIO
2 poku ToMy Opar OyB yABiui crapiiuii 3a cecTpy?

1239. 3araganu gesxe ABOIM(OBE UMCJIO0. JIKIIO IIe UMCJIO IIOXi-
JIUTH HaA CyMy Horo mu@p, oJepXHUMO HEIIOBHY YacTKY, IO AOPiB-
HIOE 4, Ta 6 B ocTaui. IKIMO K Big IILOT0 YMCJIA BiTHATH MOTPOEHY
cymy #oro mudp, To ogep:kumo 16. ke uumcsao saramaau?

1240. KinbKicTb JecATKIB MesIKOro TpUIIM(POBOro YKcaa BABIUi 6iab-
ma 3a KijgbkicTs ogmuuils. Cyma mudp IIbOTo umcia AopiBHIoe 13.
SKnIo moMiHATH MicmAMEY UGPU COTEHD i OTUHUITH, TO OJEPKUMO
yucJo, axke Ha 495 meHmie Bix maHoro. 3HAUIITH JaHe YHCJIIO.

1241. dAxmro mepire 3 ABOX AaHuUX uuces 30iapmuTy Ha 10 %, a
apyre — Ha 15 %, To ix cyma 36ijgbmuThea Ha 13 %. Ao mepiie
3 JaHuX uyuceJ 3MeHIuTu Ha 5 %, a gpyre — Ha 10 %, TOo cyma
ypcesJ 3MeHINUThCA Ha 48. 3HaAUAITL gaHi ymcJa.

1242, [Insa nmpoBefeHHS PEMOHTY mpuUAOaau micok i memenT. Ilep-
1 . . .1
IIOTO JHS BUKOPUCTAJIU = Bii Macu mpuAOGAHOTO MiCKYy i 1 Bix

MacHu IpuAOaHOro IieMeHTYy, I[0 pasoM ckJjayo 205 xr. Ipyroro
IHSA BUKOPUCTAJM YBEPTH Tiel Macu MmicKy, AKa 3aJUIINJIACA, IO
Ha 37 Kr 6ijbIlle 3a Macy II'ITOI YaCTHUHU IIEMEHTY, AKa 3aJIHIIN-
Jacs micis nepiroro auA. CKijlbKM HiCKY i CKiIBKU IIeMeHTy 6yJIo
npugbaHo AJId PEMOHTY?

1243. OgHa cTOpOoHA TPUKYTHUKA yTPUUi Oinbina 3a apyry. Ilepu-
MeTp TPUKYTHHKA Ha 22 cM Oiabinmit 3a ixX miBcymy i Ha 27 cMm
OiMbIIM 3a iX miBpisHUINO. SHAUAITL CTOPOHU TPUKYTHUKA.

1244, Sx110 MOBKUHY TIPAMOKYTHUKA 30iJBITUTH HA 3 CM, a IIU-
pUHY — Ha 2 ¢M, TO Horo moma 36iapmuTsea Ha 37 cm2. Ko %
KOJKHY CTOPOHY IPSAMOKYTHMKA 3SMEHIIIUTH Ha 1 ¢M, TO MOr0 ILJIO-
Ima 3MeHIIUTHCA Ha 12 cm2. BHaAiiiTe mepuMeTp AAHOTO IIPAMO-
KYTHUKA.

1245. 3IMBOK CKJIAJAETHCA 3 ABOX METAJiB, Macu SIKMUX BigHO-
cATbCA AK 3 : 4. IHmuii 3IMBOK MicTHUTBL Ti camMi Meranu, aje y
Bimmomrenui 1 : 2. ITo ckinbKU KijorpamiB Bil KOKHOTO 3JIMBKY
Tpeba B3ATHU, 1100 Ofep:KaT! 3JMBOK Macoio 10 Kr, y AKoMy Macu
THX CaMUX METAaJIiB BimHocATbeA AK 2 : 3?

1246. dopora Bifg cejyia 10 MicTa CIIOYATKY IPOJIATAE TOPUBOHTAb-
HO, a mmoTim yropy. Typuct mpoixaB Ha BeJoCUIei TOPU3OHTAIBHY
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 ceya. Y 3BOPOTHOMY HAIPAMKY HIJIAX YVHU3 TYPUCT IIPO-
ixaB 8i mBuakicTio 15 KM/ronm, a TOpM3OHTAJbHY MIIAHKY — 3i
mBHUaKicTIO 12 KM/Tox i mpubyB 10 ceja uepe3 58 XB Iicsid Buismy
3 Micra. 3HaligiTh BigcTaHb MidK MicToM i cesom.

1247. B ogaomy pesepByapi 490 a1 Bogu, a B iHmomy 560 s. AKio
TOJUTY TepIInii pesepByap A0 KpaiB BOAOIO 3 APYTOro, TO APYTHUH
pesepByap BUABUTHCS 3alOBHEHWM TiJIbKW HATOJOBUHY. IKIITO
IPyTuil pesepByap A0 KpaiB JOJUTU BOJOIO 3 IEPIIOTO0, TO IEPIITUA
OyIe 3allOBHEHUN BOMAOIO TiJILKM Ha TPETHHY. BuU3HAUTEe €MHICTDL
KOJKHOTO 3 pe3epByapis.

1248. ABToOyc i MapIIpyTHe Takci, AKi 3a po3KJagoM BUPYIIIa-
I0Th HA3yCTPiu ogumH OgHOMY O 8 roj 3 IYHKTIB A i B, 3as3Buuaii
sycTpiuaroThesa o 8 rox 12 xB. AJle ogHOro pasy MapIIpyTHe TaKci
BUpPYyIIUJO B peiic o 8 rog 8 xB i 3ycTpijmoca 3 aBToGycomM O
8 rox 17 xB. 3HaliAiTh IMIBUAKICTH aBTOOyCa i MIBUAKICTL MapIi-
pyTHOTrO Takci, AKIIO BigcTaHb MisKk A i B mopiBHIOE 24 KM.

1249. 3 nyuxkTy M g0 nyukty N o 7 rog i o 7 rog 30 xB Buixaau
IBa aBTOOycH 3 OnHicio i Tiero camoro mBuakictio. O 7 roxg 10 xB
3 nyHKTY N mo nmyHKTY M Buixas Bejioculenuct. BiH 3ycTpiB mep-
muit aBTodyc o 7 rog 40 xB, a gpyruit — o 8 rox 01 xB. 3HalgiTL
MIBUAKOCTI BeJIOCHUIIEINCTAa Ta KOMKHOTO 3 aBTOOyCiB, AKIIO Bin-
craHb Mik myHKTamMmu M i N gopiBHioe 37 KM.

1250. 3 micra B cejyo, BimcTanb MisK AKUMU 24 KM, BUDPYIIIUB TYy-
puct. Yepes 1 roxg 20 XB ycaim 3a HUM BUiXaB BeJIOCUNEINCT, AKMUH
yepes MiBrogvHu Has3goTHAB Typucrta. Ilicas mpubyTTs B ceso Be-
JIOCUTIEZIUCT, He 3YNUHAIOUYNCH, IOBEPHYB Has3aj i 3ycTpiBca 3 Ty-
pucToM uepes IIiBTOPM TOAUWHHU IIicJdA Iepimoi 3ycrpiui. 3HaiimiTh
MIBUAKICTh TYPHUCTA i IMIBUAKICTH BEJIOCUIIEUCTA.

1251. 3 micra A B micto B 0 9 roj Buixauu asa aBrodycu. ¥ TOI
caMuit uac 3 micta B B micTo A BuixaB Bejocumneguct. OQuH aBTO-
O0yc TpamuBcsa Ha Horo muasaxy o 10 rom 20 xB, a apyruii — 00
11 rox. 3HAWOITE MIBUAKOCTI BeJOCUIIEANCTA Ta KOYKHOT'O 3 aBTO-

OyciB, SKIIO IMIBUAKICTh OOHOTO aBTOOyCA CTAHOBUTH 12 Bim mBUI-
KOCTi Apyroro, a BigcTtaub Mixk mictamu — 120 KMm.

1252. Ilo xoay, moB:kumHA sAKoro 500 M, pyxamTbCsA ABi TOUKH.
Bonu sycrpiuarorbes uepes KoykHI 10 ¢, AKINO PyXamThCS y IIPO-
TUJIEKHUX HaOpPAMKaxX, i uepe3 KoxkHi 50 ¢, AKIIO B OTHOMY.
SHANUIITh MIBUAKICTH KOMKHOI 3 TOUOK.
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BIAOMOCTI 3 KYPCY MATEMATUKU 5-6 KAACIB

Harypaashni yucia

Yucaa 1, 2, 3, 4, 5, ... , AKi BUKOPUCTOBYIOTH [IJIs Jiubu mpe-
MeTiB, Ha3WBAaIOTh HamypaavbHuMu uucaamu. HailimeHie HATY-
pajbHe umcjo AopiBHioe 1, Halbijbime — He icHYE.

IIpu oxpyenenni HamypaavbHo2o wucsa IO TIEBHOTO PO3PALY Bci
HACTYIIHi 3a IIUM pPO3PAAOM HUMPU 3aMiHIOIOTH HYJAAMU. SIKIIO
mepiia HacTyIIHa 3a IIUM pos3paiaoM mudppa 5, 6, 7, 8 a6o 9, To
oCTaHHIO IUMPy, IO 3aJUIMINUIACA, 30iJBIIYIOTH HA OJWHHUILIO.
fAxio mepira HacTymHa 3a 1uM poapsagoMm udpa 0, 1, 2, 3 a6o 4,
TO OCTaHHIO UMDY, AKA 3aIUMIUIACA, HE 3MiHIOOTh.

Hampukaan, mpu OKpPyTJIeHHI 10 COTEHb:
4520 ~ 4500, 17 287 ~ 17 300, 12 950 ~ 13 000.

IloginpHicThs HATYPAJABHUX YHCEJI

SAKIo KamyTh, 110 OHe HaTypaJbHe YKCJIO 0iiUumbcs Ha iHIIe,
TO MalOTh Ha yBasi aijgenusa 6e3 ocrtaui.

SKn10 HaTypaJbHe YMCJIO @ AiJIUTHCA Ha HATypaJbHE YucJo b,
TO a HasWBAWOTH kKpamHum b, a b — JdinvHukom a. Hampurmian,
yucjio 20 KpaTHe YuUCIy 5; umMca0 7 € AiabHUKOM uucia 28.

O3Hnaxu nodinvHocmi:

1) ma 10 gimarbea Bei HaTypaJbHI UmMca, 3aMKUC AKUX 3aKiHUY-

eTbed mudppor 0;
2) Ha 5 mingaTbesA Bel HATypaJibHI Ymcia, 3a0uC AKUX 3aKiHUy-
eTbeda mudpporo 0 abo mudpoio 5;

3) Ha 2 mingaTbesA Bel HATypaJbHI Ymcia, 3a0uC AKUX 3aKiHUy-

€ThCA IIapHOI0 ITU(POIOo;

4) Ha 3 minaTbecA BCi HATYypaJIbHI umcia, cyMa IUPP AKUX [Ti-

JUTHCA Ha 3;
5) ma 9 mimaTbeA Bci HaTypaJbHI umcia, cyma u@p AKUX Ii-
JIuThesa Ha 9.

HarypanbHe unciio Ha3MBaIOTh NPOCMUM, AKIIO BOHO MAa€ Tijb-
KU OBa TiJbHUKUW: OJWHUINIO i caMe Iie uyuco. HarypajgbHe YHCIIO
Ha3UBAIOTh CKAA0EHUM, SIKIIO BOHO Mae€ OijbIle JBOX HiJbHUKIiB.

Hanopuxaan, uucaa 2, 3, 5, 7, 11 — mpocri, a uucxaa 4, 6, 15,
108 — ckaageni. Yuciso 1 me € aHi mpocTuM, aHi CKJIAIEHUM.

Byns-sake ckiazeHe 4McI0 MOMKHA PO3KIACMU HA NPOCML MHOMC-
nHuxku. Hanmpurknan:

24=2-2-2-3;120=2-2-2-3-5; 693=3-3-7-11.

Haii6isnbmre HaTypasbHEe YUCJIO, HA SIKe MiJATHCSA Yucia a i b,
HA3UBAaIOTh Hallbiavwum cninvHum Oinvnurwom (HCI) mux umces.
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1106 suatiTu HCII nBox (abo 6inbImoi KiTbKoCTi) unces, Tpedba pos-
KJaCTH IIi umcjia Ha IIPOCTi MHOMKHUKM i 3HAWTH HOOYTOK CIIiJIb-
HUX IPOCTUX 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 unucna a i b Ha3UBAIOTH 83AEMHO NPOCMUMU.

Haiimenmie HaTypaJibHe YHCJIO, AKe MiJIUThCSI Ha Yucaa a i b,
Ha3UBaOTL Halmenwum cninvHum kpamuum (HCK) nmux uwmces.
11106 suaiitu HCK gBox (abo 6isbImoi KigbKocCTi) unces, Tpeda pos-
KJACcTHU IIi YmcJia Ha IIPOCTi MHOMKHHUKHY i JOIOBHUTH PO3KJIAM OI-
HOT'O 3 HUX TUMU MHOKHUKAMU iHIINUX UYMCEJ, AKUX He BUCTAUAE
B ioro posKJami, IIicjasa 4oro 3HAWTH JOOYTOK OTPUMAaHUX MHOMK-
HUKIiB.

Hanpuxaan, HCK(180; 450) =2-2-3-3-5-5 = 900.

180

SIK1mIo i yac miJieHHA HATYpPaJIbHOrO YHCJIa @ HA HaTypaJbHe Ulc-
JI0 b omeprKaIM HEIOBHY YacTKy ¢ i octauy r, Toa = bqg + r, ne r < b.

Hampurnan:

_108 |13
104 | 8
4

Orxxe, 108 = 13 - 8 + 4.

Hecarkori mpoou

3 IBOX [OeCATKOBUX APOOiB Oisibluum € ToOi, IO Mae OiIbIITYy
iy yactury. SKio 1miai yactuuum apobiB piBHI, TO OiIBININIL TOI,
y AKOTro OiJIbIlle JecATUx, i T. H.

Hanpuxaan: 18,7 > 16,92; 12,37 < 12,41; 5,32 > 5,319.

IIpu oxpyenenni decamrosozo OpoOy [O TEBHOTO PO3PAAY Bci
HACTYHHI 3a IMMUM PO3PAAOM IU(PHU 3aMiHIOIOTh HyJaaMu abo Bix-
KHUIAIOTh (AKIIIO BOHU CTOATDH IICJASA KOMH). SIKIIIO MIepIIol Ha-
CTYIIHOIO 3a ITMM Po3psaxoM 1udpoio € 5, 6, 7, 8 abo 9, To ocTaHHIO
nudpy, 110 3aJUMINIACA, 30iJbIIYIOTh Ha OAWUHUI. SIKIO Iep-
II0I0 HACTYIIHOIO 3a UM pospsagom mudpoio € 0, 1, 2, 3 abo 4, To
OCTaHHIO UMDY, IO 3aJUIINIACA, HE 3MiHIOIOTh.

Hampuraanm, mpu OKpPyIJIEHHI IO COTUX MAEMO:

4,783 ~ 4,78; 5,925 ~ 5,93; 4,798 = 4,80.
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Jlodasannsa i eéidnimannsa decamikosux 0po6i6 BUKOHYIOTH IIO-
pO3PALHO, 3alMCYIOYN IX OAMH IIiJ OTHUM TaK, 1106 Koma poaTa-
mioByBaJiacd mmig komoio. Hampukian:

N 4,52 13,29
3,8 4,273
8,32 9,017

o6 nomuomcumu dea Odecamrosux Opobu, Tpeba BUKOHATHU
MHOKEHHA, He 3BepTalym yBarmu Ha KOMU, a IoTiM y ,Z[O6YTI-Cy
BiJOKPEMUTH KOMOIO IIPABOPYY CTiJIBKU UMD, CKiIBKMU IX CTOITH
micjisi KOMU B 000X MHOKHUKAX PA30M.

Hanpuknan:
4,07 0,017
X X
2,9 0,9
N 3663 0,0153
814
11,803

106 nomunoxcumu decamrosuii Opi6 na 10", e n — HaTypaJIbHE
YuCJio, Tpeba B IbOMYy APOOi mepeHecTu KOMY Ha n Hudp mIpaBo-
pyd.

Hanpuxnan: 4,17 - 10 = 41,7; 0,29 - 100 = 29; 4,8 - 1000 = 4800.

o6 nomuoxmcumu Oecamrosuii dpi6 xHa 0,1; 0,01; 0,001; ... ,
Tpeba B IIbOMY APOOi IIepeHecTHM KOMY JiBOPYdY Ha CTiJIbLKU 3Ha-
KiB, CKiJIBKM iX y APYroMy MHOXKHUKY Iricasa xomu. Hampukian:
2 +-0,1=0,72; 293 - 0,01 = 2,93; 1,45 - 0,001 = 0,00145.

II]o6 nodiaumu decamrosuil Opid Ha HamypaJbHe YUcLo, Tpeda
BUKOHATHU [iJIeHHs, He 3BepTaiouy yBaru Ha KOMY, aJie IIicJsa 3a-
KiHUeHHS OiJleHHA Iij0l yacTuHHU APoOYy IMO3HAUUTU KOMY B UaCT-
ni. Haopukaan:

42,8412
36 3,57
68

60
84
84
0

106 nodirumu decamrosuil dpi6 Ha 10", Tpeba B iboMy Apobi
mepeHecTy KOMY Ha n nudp JiiBopyd.

Hanpuxaan: 14,5 : 10 = 1,45; 2,37 : 100 = 0,0237.

IIlo6 nodiaumu Oecamrosuil 0pi6 Ha decamkosuiil, Tpeba B JIi-
JIEHOMY i AiJIBHUKY IIepeHecTH KOMU Ha CTiJbKU Iudp IIpaBopyd,
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CKIJIBKM IX CTOITh IIiCJIT KOMHU B OiJIbHUKY, a IMOTiM BUKOHATHU Ii-
JIeHHS Ha HaTypaJibHe YHCJIO.

Hanpurkaan: 12,1088 : 2,56 = 1210,88 : 256 = 4,73.

I]o6 nodiaumu decamrosuil dpio na 0,1; 0,01; 0,001, ..., Tpeda
B IIbOMY Jpo0i HepeHecTH KOMY IIPaBOPYY Ha CTiIbKH 3HAKiB,
CKIJIBKM 1X CTOITH y miJIeHOMY HicJis KOMM.

Hanpuxkaan: 4,73 : 0,1 = 47,3; 2,5 : 0,01 = 250;

0,0427 : 0,001 = 42,7.

3BuuaiiHi Tpoou

YacTKy Bif mijJIeHHS 4Ymciia @ Ha YHCJIO b MOKHA 3ammcaTu y
. . a o
BUTVIAAL 36u%aitHozo Opooy P e a — wuceavHuk 0poby, b — toro

3HAMEHHUK.

Ilpasuavrum Opobom HA3WBAIOTH APi0, YMCENTbHUK SAKOTO MEH-
Ui BiJ 3HaMEHHUKA.

Henpasuavium Opo6om Ha3sWBAIOTH ApPi6, YMCEIbHUK SKOTO
OilIBITMH Bif 3HAMeHHHKAa abo MOpiBHIOE HoMYy.

3HaueHHA TPaBUJIBHOTO APO0Y € MeHITUM 3a 1, a HempaBUJILHO-
ro — He MeHIIUM Bifx 1.

3 HeIrpPaBUJILHOTO APo0y MOMKHA BUIIIUTHU IIiay i 1poOOBY uac-
TUHHU, TOOTO ITEePEeTBOPUTH HOTO HA MiulaHe YUCJLO.

Hamnpuxkaanm: 12 = 22; 175 = 43§.

5 5 4 4
Mimane ymciio MOKHA IOAATH Y BUIJIAIL HEIIPABUJIBHOTO JIPO-

1 4-3+1 13
o0y. Ha Kaag: 4 —=——="—.
y. Hatpuiian: Sg =g 3

Ocnosena eracmugicms 0poby: 3HaUYeHHA APoOy He 3MiHUTHCH,
AKIIO0 YHCEJbHUK 1 3HAMEHHUK APO0Yy IIOMHOMKHUTHU a00 IOJiIHUTH
Ha ofHe II Te caMe BigMiHHe BiJ HYJA YUCJIO.

Hanpuxaan: % = % = % (ckopoTuau apid % Ha b),
% = % = % (3Besiu 1pib % 10 3HaMeHHuKa 14).

pobu 3 o0Harkosumu 3HameHHUKamu Ododarombv i 6i0HIMaAOMb

a b a+b.a b a-b
3a mpaBUJAMH: — + — = i———= .
c c c c c c
2 3 5 13 2 11
Hampuknag: —+—-=—; ———=—.
vo7T 7 19 19 19
IITo6 0dodamu abo sidnamu Opobu 3 pisHUMU 3HAMEHHUKAMU, IX
CIIOYATKY 3BOASATH JI0 CITiIJILHOTO 3HAMEHHUKA, & OTiM BUKOHYIOTh
Iilo 3a IIPaBUJIOM JoJaBaHHsS abo BimHiMaHHsS ApoOiB 3 OLHAKOBU-
MU 3HAMEHHUKaMU.
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1 %3 5+9 14 7
Hanpurknan: —+ — = =—=—
10 30 30 15
71 %5 21-10 11
8 12 24 24"
K BUKOHYIOTH JHOAABAHHA i BifHIMaHHA MiIIaHUX YMCEJI, IO-
KasaHo Ha IPUKJIAJaX:
4/ 3/
51,93 gdt9 ;18 g1
3 4 12 12 12

Ya 03 16-15 1

.
b

5 4 20 20
2/ 3/ _
52 _92_g8 16 _,26-15 ,11
6 18 18 18 18

Hob6yTKOoM ABOX APOOGiB € Api0, YMCEIBbHUKOM SKOTO € HOOYTOK
YNCEeJbHUKIB IIUX APO00iB, a 3HAMEHHMKOM — JOOYTOK 3HAMEHHI-
KiB mux mpobiB:

a ¢ _ac
b d bd
1 7
Han n}cna'g‘EZ LA =l'7.§—z 3_T7-3_21_
PHRIAA ¢ 15~ 8 18, 1275 15 1.5 5

1 10
:%;21‘42 73 _ 7-30 _10

3 7 3817 B4, 1
[Ba 1pobu Ha3WMBAIOTH 83AEMHO 00EPHEHUMU, SKIITO0 X J0OYTOK
IOPiBHIOE OJMHU!III.
II]o6 nodiaumu o0un Opib Ha Opyzuil, Tpebda mijeHe TOMHOMKUTHU
Ha apid, o0epHEeHUH N0 HiIbHUKA:

|

|
—
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—_
Zerooo1r T

Bignomenns i mpomopirii

YacTKy 4BOX YMCEJ HASUBAIOTL BIOHOULEHHAM UUX YUCel.

1
ITpuknagu BigHOmens: 2 : 7; 0,3 : = TOIIIO.
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PiBHicTb ABOX BigHOIIIEHh HA3WBAIOTL NPONOPUIEID.
Hanpurkaan: 8 : 2 =10 : 2,5 — npomopiris.

Cepedni unenu nponopuii

vy

a:b=c:d.
Kpaiini waenu nponopuii
OcHosHa 6sacmusicmb nponopuii: noOyTOK KpailHiX dYJeHiB
nponopIiii KopiBHIOE MOOYTKY ii cepeqHix ujieHiB, TOOTO SAKIIO

a:b:c:d(aGO g=£], TO ad = bc.
b d

JBi 3MiHHI BeITMUMHM, BiTHOIIIEHHA BiATIOBIAHUX 3HAUEHDb AKUX
€ CTaJuM, Ha3WBAIOTh NPAMO nponopuiliHumu. SIKI0 nBI Beauwum-
HU TPAMO IPOMOPITi#iHi, To 3i 36inbIlIeHHAM (3MEHIIIEHHAM) 3Ha-
YeHHS OfHiel 3 HMX y KijbKa pas3iB 3HaUeHHSA APYroi BeJUYMHU
301JIBIITYETHCS (3MEHIIIYEThCA) Y CTIIBKHY 2K pasiB.

HonarHi i Bim’emui uncaa

OBa uwmcsa, 10 PiBHATHCA JIUINE 3HAKOM, HAa3WBAIOTH NPOMU-
JLeHCHUMU YUCAAMU.

Hanmpukaan: umncaa 5 i —5 — mpoTuiesxHi.

Modysem umciaa HasSWBAIOTH BifIcTaHb BiJ TMOYATKY BiIJIiKy
0 TOYKHM, STKOI0 300pasKeHo Iie YMCJI0 Ha KOOPAWHATHIN mpaMiii.

Mogynem momaTHOro umcesa i umcaa HYJIb € caMe Ie YHCJIO,
a MOAyJIeM Bi’€MHOT'O UMCJIA — IPOTHUJIEKHE HOMY UMCJIO:
| | a, axmo a = 0,
¢ —-a, axkmo a < 0.

Bynn-ake Big’eMHe UMCJIO € MEHIIMM 3a HYJb 1 MEHIIMM 3a
OyIb-AKe DoJAaTHEe UICJIO. 3 ABOX BiJ'€MHHUX umceJ OiJLIINM € Te,
MOZYJb AKOTO0 MEHIIINH, i MEHIIIUM € Te, MOAYJb AKOr0o OiJIBIITMIi.

Hampurkaan: 2 > -10; -5 < 0; -3 < -1; —4 > —15.

IITo6 dodamu dsa 6id’emHux yucna, Tpedba gomatu iX MOAyJi i
mepes OfePKaHUM Pe3yJIbTaTOM 3aIlMCATH 3HAK «—».

Hanpuxknan: -2 + (—=7) = -9.

II[o6 dodamu dea wucna 3 pi3HUMU 3HAKAMU, Tpeda Bix O0iabIIIO-
ro 3 MOAYJIiB HOJAHKIB BiIHATH MEHIINA MOAYJb i Ilepe] pesyJbTa-
TOM 3aIlMCATH 3HAK TOr'O JOJAHKA, MOAYJb SKOrO € OlJIbIIIMM.

Hampukaan: -7+ 7=0; 5+ (-3)=2; -8+ 1=-T7.

IITo6 6i0 00H020 wucsa 6i0HAMU iHWe, Tpeba OO0 3MEHIITYBaHOTO
JONATH UYMCJIO, IPOTHUICKHE BiJ € MHUKY:

a—-b=a+ (-b).
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Hanpukaan: 5 -9=5+(-9)=-4 2-5=-2+(-5H)=-T;
3-(-7N=-3+T7=4.

Jlo6ymokx nBoX umces 3 OMHAKOBMMU 3HAKaMU TOPiBHIOE HOOYT-
Ky ix momyaiB. J[oOyTOK ABOX YMCeJ 3 PiSHMMHU 3HaKaMHU IOPiB-
HIOE JOOYTKY iX MOAYJiB, 3aIIICAHOMY 3i 3HAKOM «—».

Hanpuxaan: —4 - (-3) = 12; 2 - (-5) = -10.

Yacmka OBOX YKCEJ 3 ONHAKOBUMHU 3HAKAMMU JOPiBHIOE UaCTIIi
ix momyxaiB. HacTka ABOX UMCeJ 3 PiBHUMU 3HAKaMU JTOPiBHIOE
yacTIii iX MomyJiB, 3anmmcaHiil 31 3HAKOM «—».

Hanpuxaan: -8 : (-2)=4; 6 : (-3)=-2; —18 : 6 = -3.

Vci mini umena, yei gpo6oBi uncsaa ta yuncao 0 Ha3MBAOTL payio-
HAJLbHUMU YUCLAMU.

Bynp-saki pamionasbHi uyncaa MamTh TaKi gracmusocmi:

a + b =0+ a— mepecraBHa BJIACTUBICTH MOJaBaHHS,

(@a+b)+c=a+ (b+ c)— crmosyuHa BJIACTUBICTH AOJaBaHHA;

ab = ba — nmepecTaBHA BJACTUBICTH MHOYKEHHS;

(ab)c = a(bc) — cmonyuyHa BJIaCTUBICTH MHOKEHHS;

(a + b)c = ac + bc — posnoAiibHA BJIaCTUBICTh MHOKEHHS.

IIeperBOpenHs BupasiB

106 3secmu nodioni dodanku, Tpeba gomatu ix KoedimienTu i
3HAUJEHUH Pe3ysbTaT IOMHOKUTHU HA CHIJIBHY OYKBEHY YaCTUHY.
Hanpurkaan: 5x + 2x = 7x; 9a — a = 8a; 4b + 7b — 2b = 9b.

o6 poskpumu Oyxicku, neped sxumu cmoimsv 3HaK «+», Tpebda
He IICATHU AYMKKU i BHAK «+», II[0 CTOITH Ilepe]; HUMM, Ta 3aIIUCATU
BCl JOZaHKHU 3i CBOIMM 3HaKaMU.

Hanpuxaan: 4x + 2m — 5p) = 4x + 2m — 5p.

o6 poskpumu OJyixcku, neped axumu cmoims 3HAK «—», Tpebda
He IIHUCATH AYKKU 1 BHAK «—», IO CTOITh IIepe HUMU, Ta 3aIIUCATU
BCi IOJaHKY 3 MPOTUJIEKHUMU 3HAKAMU.

Hanpuxaan: 7x — (ba — 2b) = Tx — 5a + 2b.

Bnpaeu Ha noémopenna Kypcy mamemamuru
5—-6 Kaacie

1. SHaigiTe HAWOIIBIINK CHIJIbHMANA AIJIbHUK i HaliMeHIIe CIijJbHe
KpaTHe YNCeJI:

1) 71 25; 2) 36 i 48; 3) 126 i 330; 4) 15; 20 i 25.
2. Croporith apib:
IR Lt 8) 20, 2 227,
20 140 693 221
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3. Bukonaiite miro:

1) 3l+21; 2)91—21; 3)3£+7i;
11 11 13 13 5 10
4)8£+111; 5)42—1; 6)51—22.
26 39 15 20 12 18
4. 3HalAiTh 3HAUEHHSA BUPA3Y:
2
16 35 7 5 2
4)£:E; 5)45:2; 6)21:15
17 51 3 8 9

5. 3i0paui rpubu pPos3KJIAJU y TPU KOIIMUKU. ¥ MEPIINil MOKJIAJIU
. N . .
36 rpubiB. ¥ apyruit — 9 Big KizmbKocCTi rpubiB y mepuioMy KOIIH-

Ky i 70 % Bix kKimpkocTi rpubiB y Tperbomy. CKilbKM BCHOTO 3i-
6paJiu rpubis?

6. IlepeBipTe, uu MOKHA 3 JaHUX BiAHOIIEHb CKJIACTU IPOIIOPIIilO:

. 1 1.8 7
1) 0,4 :0,8i18 : 30; 2)2=:3=-i—:—.
7 8 25 15
7. IlepumeTp TpuKyTHUKA nopiBHioe 30 cM, a JOBKUHU HOro CTO-
piH BigHOCATHCA AK 6 : 5 : 4. 3HANAITE HAHWOIIBIITY CTOPOHY I[HOTO
TPUKYTHUKA.

8. O0uucaire:

1) 2 +(-3,1); 2)-85+9; 3) 14 + (-17,1);
1) 4% F 45 5) 5T 6) 4 — (-8);
7) -2 — (-1); 8)4-11+3;  9)—5- (1)

10) ‘—é‘ - (-18);  11) E‘ : (-16); 12) —2% : (—1%}

9. Po3B’s1kiTh pPiBHAHHS:
1) 1,8x - 2,7=6,3 — 1,2x; 2)2(x —3)+ 5 = 4(x + 2).

10. Kimorpam OamaHiB JOposKuMil 3a Kijgorpam ameJbCHHIB Ha
5 rpH. 3a 5 Kr OaHaHiB 3amJaTUJIN CTiIBKHU K, CKiJIbKH 3a 6 KT
amenbcuHiB. CKiTbKY KOIITYE Kimorpam GaHaHiB?

11. ITosuauTe Ha KoOpAUHATHIiN maomuHi 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— 2) 2E 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) 610 = 365; 2) 1020 > 2010; 3) 514 < 267; 4) 23000 < 32000,

137. 1) 68 rpu; 2) 74,8 rpH; 3) 3MeHIIMIacsa Ha 5,2 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. Jlumte ogaumM 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 —0,6piq5; 3) —2¢3; 4) 10c2m?*; 5) 2ab? abo

—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) 240m8;
64 ) 3 24
2) —8m!7; 3) —al3pl9; 4) —5§a8013. 173. 1) 24a!3; 2) -100a25;
3) —2a31% 4) —12§m7n13. 175. 1) 8all9; 2) 6%m20n24;
3) —49mltnl4; 4) —32x20¢%0, 176. 1) 2700m'n8; 2) —2a!3pY
3) 27a26m1° 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) aT; 4) —nd.

184. 98. 204. 1) —5a%b* — 12a%b + 2a%b%, mocToro cTemeHsd;
2) Tx*y? — 10x*y? + 21x%y*, cromoro crenensa. 205. 1) 4a2b3 — a,
waToro cremeds; 2) 2xy® + 15x3y — Txy?, yeTBepTOTO CTEmeHA.
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206. 2xy® — 2x3y; —%. 212. 1), 6) momarmi; 3), 4) Big’eMmHi.
216. Tak, mampukaan, x = 66; y = 33. Bkasiska. Ciig BpaxyBa-
T, mo 336 =33 -33°=32-33°+1-33°=25-33% + 335 = 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) 12m?2 + 3mn — 2n2. 250. Bkasisxka. Ilicaa copomensa pisHumi

MHOTO4WIeHiB ofgep:xumo Bupas 0,2x* + 0,5x2 + 4. HaiimeHme 3Ha-
YeHHA IIbOTO BUpasy mgopiBHIoE 4, Ao 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 YmceJjo € KpaTHuM ducay 36 Toxai i TiibKu TOmi, KOJIM BOHO
€ kpatHuM uuciaam 4 i 9. Jaai BUKopucTaTy 03HAKHU IIOAiJIBHOCTL
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 kom. 288. 18 xorymiok; 12 korymok. 289. 18 xm/rox.
292, 1) —x"t; 2) —y2r; 3) —3z7. 294. 1) éa7blz; 2) —10m8n23.

295. 1) 8; 2) 87,5. 296. BkaziBka. Posrnansre cymy (6a + b) +
+ (6b + a) Ta moBexiTh, M0 mpW HATypaJbHUX a i b BOHa € Kpar-
Hoo ymeay 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, Hanpurganm, 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 + 5xa® — 2a3; 4) -3m3 + 16m3x —
— 2mx? — x8. 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) x2 — 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; TOHi omep-
125 125 129
s)xkute Bupas (3 — a)d + 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 — 0,97)3n® — 4p?).
407. 1) 2(m? — 2x3)(dc — 3x); 2) xy(3y + 4x2)(0,4y — 0,5x%). 408. 1) 5;
8; 2) —0,4. 409. 1) -T7; 1; 2) —%. 410. 1) (t2 — p)a + t — b);
2) (@ — m)x® + 42— 1); 3) m — )b — 1 + m2); 4) (@ — b)(6x + 3y — 2).
411. 1) (@b + )@ + b + 9); 2) 4x + 5m)(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 - 1) — 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. a'® + b6, 456. 1) a3 + 6a2 + 12a + 8; 2) 8b3 — 122 +

+ 6b — 1. 457. 1) x® — 6x2 + 12x — 8; 2) 8m3 + 12m2 + 6m + 1.

458. 17?. 459. 24; 26; 28. 461. Bxasziska. (n® + n)(n + 2) =

=nn+ D@n + 2) - ,1:[06y'1‘01c prox THOCJIiTOBHUX HaTypaJII:HI/IX -
ceim. 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. 481. 1) 2% — 4x + 4 = (x —22>0
2) x4+ 2x —1=—(x—12<0. 483. Bkasiska. x> + 4x + 5 =
=x2+4x+4+1=(x+ 2)2 + 1. 484. BkasiBka. x2 + 6x +
F1l=x2+6x+9+2=(x+ 3P+ 2. 487. 1) 23; 2) 0. 488. 1) m3 —
—4m? — 11m + 30; 2) p10 + 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) 55x2 + 48xy — 73y2, 3) b* — 18b2 + 81; 4) 625 — 50a2 + a*.
515. 1) 18 — 4c; 2) 56x2 + 20xy — 8y% 3) a* — 72a% + 1296;
4) 16 — 8m? + m*. 517. 1) x2 + 2xy + y?> — 1; 2) a® — b2 — 2bc — ¢%;
3) m? + 2mn + n? — 4p?; 4) x2 — y?2 — 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) 5x + 9Y)9x — 5y); 4) 4c(a@ + b); 5) (@® + a — cH@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
AK TUPBKY. 563. 1) ba + 8; 2) 9b — 27; 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
« (13p2 + 5p + 1); 4) (Bx — 1)(1322 + 2x + 1). 569. 1) (2a + 1) x
x (@@ +a+1);2) b- 40— 20+ 4); 3) @b + 1)B1b2 — Tb + 1);
4) (5a + 2)(18a2 — 4a + 4). 571. Tax. 574. 50 zommuTis i 10 30mIH-
Tis. 575. 7 wypeir. 591. 1) (@ — 3)a + 3)@® + 9); 2) 2 — ©) x
x 2+ )@+ c2); 3) (x — D(x + (2 + D(x*+ 1); 4) (@ — b +
+ b2)(@? + 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)@ — b). 596. 1) 3(15 —b) x
x (2 — a); 2) —-8(n + 3)(m + 6); 3) ad(a + 1)(x + 1); 4) ap(p® + D(a — 3).
597. ) @+ b—-4a+b+4);2)@a-x—-yha+x+y);3)(p+
+5-x)(p+5+x;4)(p—x+ 10)(p + x — 10). 598. 1) (x + y — 5) x
x(x+y+5;2)(m—-—a+dm-+a-=5);3)(m-—-4—-a)m-—4+ a)
4) (m—b—4)m + b+ 4). 599. 1) (@ — 9@ + 10); 2) (@ + m)
x(m-a-1;3)(x —yx+y—-1);4) (x -yx+y+1);95) (@-
- 3b)1 + a + 3b); 6) @m + bn)dm — 5n — 1). 600. 1) (@ — b)(a + b — 1);
2)(p+b)(p—-b-1); 3) 4x — 5y)dx + by + 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) 42a + b)a + 2b);
2) —38y + 22m)(33y + 2m). 609. 1) (a® — 2ab + 4b2)(a + 2b + 1);
2) (m — 2n)(m? + 2mn + 4n?2 + m — 2n). 610. 1) (@ — b)(@® + 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. Yepes 6 xB. 620. 1) 5; 2) 17; 3) —6; 4) —1,2; 5) 11; 6) 2,4.
625. 1), 4) Hi; 2), 3) Tax. 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?2n;
2) —Tp. 643. 1), 3), 4) Tax; 2) Hi. 644. 3. 647. a3b; —5. 648. Hi.
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653. 2xy + Txy%; —69. 657. x = 2. 658. x° —gxz. 659. 24 1; 21 w;

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 + 2 — 2bd +
+2cd +d? 3)m?+2mn+n®+4m+4n+ 4;4) a®+ 6a + 9 — 2ac —

1
— 6c + c2. 686. 1) 3 BrasiBka. [lomHOXKHUTH 00MABI YacTUHU

1
piBHAHHS Ha 3; 2) 5 688. 2) BkasziBka. Bupas TOTOXHO JOPiB-

HIoe Bupasy (@ — 2 + m)?. 3) BkaziBka. Bupas TOTOXHO I0piB-

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; armpo x = 0,
To y = 0; AKIo x = 3, To y = —6; 2) akmo x = —5 abo x = 0, To
y ="T; akmo x = 3, To y = 9. 740. 1)dAxKmo x = -2, To y = —16; AKIIO
x=0, 0y =-2; axkmio x = 4, To y = —12; 2) axmo x = -2 abo x =0,
TOo y = 3; armo x = 4, To y = —16. 741. 4. 742. 0. 744. 10 cwm.
750. 1) 0; 2) 2; 3) 0; 4) 5. 751. 1) 0; 2) 3; 3) 0; 4) 2.
754. 1), 4) Taxk; 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 . 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: y=-3x; II:r 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) 2542 + 4ay. 816. 13 sowmuTis.
829. k = -3; | = 10.
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Pospgia II1

844. 1), 2), 4), 6), 7) Tax. 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 2. 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) 1?;3) -9. 875. 1) 2; 2) 10. 876. 1), 4) Hemae po3B’a3KiB;

2), 3) x — Oymb-ake uwucJyo; 877. 1), 4) x — Oyab-ake 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 umcyo. 880. 1) Hemae posp’askiB; 2) x —

Oynb-ake umciao. 881. 1) x — 6ynb-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 = T7; y = 6. 901. 48. 911. 60 Ba-
peuukis; 63 Bapenuru. 912. 5600 rpu. 913. 45 km/rox; 18 KM/TOI.
914. 15 kr; 12 k. 915. 12 xMm. 916. 7 cm; 11 cm; 77 em?; 917. 48 ormo-
Bix.; 24 omosix. 918. 27 rpu.; 9 rpa. 919. 125; 137; 168 Habopis.
920. 24 cm; 33 cm; 48 cm. 921. Hi. 922. Hi. 923. Yepes 4 pokwu.
924. 36 xymriB; 12 kymis. 925. Ilo 40 BigmoumBaJbHUKIB.
926. 24 kr. 927. 15 zomutis; 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 km. 936. 2,5 rom;
10 kM. 937. 5 xr; 10 xr; 15 kr. 938. 7 zamau; 10 sagau; 14 3azmau.
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 unces Hemae; 2) (1; 1);
3)B; 1), (1;2; 4 (1; 7), (7; 1). 972. 1) 6; 2) 13. BkaziBka. a® +
+ b2 =(a + b — 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. I'padhiku He IEepPeTUHAIOTHCS.
999. 80 km/rom; 60 km/Tox. 1000. BkaziBka. PosrnssubTe Tpu Bu-
magm: 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), ne x — Oyab-AKe 4YKCI0; 2) HeMae
posB’askiB. 1027. BkaziBka. Buginutu nmopuuii kBagpar. 1028. 1.
1036. (3; 1). 1037. (4; 1). 1038. 1) (4; —3); 2) (2; —5); 3) a = —b;
b=-2;49m=4;n=0,5.1039. 1) (-3; 4); 2) (2; -7); ) p=T7,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);

22a=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=08; 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) cucTemMa Mae
0essiu poss’askis. 1078. Hi, ockinbku mpu minumx uwmcnaax x i y
3HaueHHA BUpasy y? — x2 € HeapHUM YHCJIOM ab0 UMCJIOM KpAaT-
Hum 4. 1084. 10 sommumTis; 6 zomwuris. 1085. 112 rpu, 104 rpw.
1086. 45 rpu, 2,5 rpu. 1087. 10 cm, 8 cm, 8 cm. 1088. 18 m; 10 M.
1089. 18 xwm/rom; 2 wm/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 gamwxkku; 33 rkumxxku. 1104. 96 rpu, 104 rpm.

1105. 180 roptis; 120 Topri. 1106. % 1107. % 1108. 50 r;

150 r. 1109. 156 r; 104 r. 1110. 36 pokis; 8 pokis. 1111. 45.
1115. 20 xopis. 1119. Hi. 1122. 1) x — Oyab-AKe 4uCO; 2) HEe Mae
posB’saskis; 3) 2; 4) 0,4. 1123. 1) 0; 2) —3. 1124. fAxmio a = 1, To

pO3B’sI3KiB Hemae; AKINO0 a # 1, TO X = . 1127. 3 rpu 60 xoi.

a—
1128. 6 xr; 24 xr. 1129. 2 km/ron. 1130. 60 xm/rox. 1131. 24 Ba-
penuku; 48 BapenukiB. 1132. 8 pobitaukis; 9000 rpu. 1133. 5 nuis.
1134. 45 1; 135 r. 1140. (-2; 0); (-1; 1); (-1; -1); (0; 2); (0; —2);
1; 1); (1; -1); (2; 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) (é, %}, 2) (4; 2). 1157. dxio a = 2, To 6e3Jiu PO3B’AZKiB;
ARIO a # 2, To equHUi pos3p’sizok. 1159. 1) (1; 2); 2) (—6; —2);

1160. 1) (1; —2); 2) (0,5; —1,5). 1161. 1) (2; 7); 2) (33—77; —33%).
1162. 1) (x; —2 — 2x), 7e x — GyIob-AKe UmMCJ0; 2) CUCTEeMa He Mae
pose’sskiB. 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 miauHIIB —
18 rpH, camar — 15 rpu. 1170. 28 kMm/rom; 2 kMm/rox. 1171. 18 mera-
Jel 3a TOOUHY BUTOTOBJsAE MalicTep i 12 — yuenn. 1172. 80 rpyi;

100 rpym. 1173. 70 i 36. 1174. 10; 50 i 80. 1175. 2352 cm?.
1176. 35. 1177. 15 n1i 10 n. BkasiBka. [logHauuTu x J — y mepiio-

x + % y=20
My 6ifoHi, y g1 — y apyromy. Toxi maemo cucremy 1
+—x =15.
Y73
3azaui migBHMINEHOI CKJIaTHOCTI
10" +1 5
1178. 2401. 1179. Ha 38 %. 1180. W. 1181. 2018-.
+

1183. m + n)2 + (m — n)?. 1184. 1) x — 5; 2) x + 3. 1185. 1) (a —
—12@®2%2+a?+ 2a+ 1); 2) 1 — 13 3) (x — D(x + D(x* — 2x2 + 4).
BrxasiBra. x6—3x*+6x2—-4=x5+8)— 3(x* — 2x2 + 4);
H(m-n+4HYm+n—-2). BxasiBra.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)BxasiBxka. 8x3+
+ 4x2 — 2 = (8x3 — 1) + (4x2 — 1). 1186. Hi. 1187. 2128 — 1.
(@® +ab+b*) + (b® + be + c?)
2
. 1190. B ¥k a 3i B K a. abcabc =

1188. Bk a3iBK 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 + ¢) = 1001abc. 1192. 729.
1194. B x a 3 i B k¥ a. losecru, mo 3"2 — 272 4+ 3n — 2n —
~ 103" — 27Y). 1195. (x + y)® + (x — y)®. 1197. y = 4 074 341.
1198. Bk a3iB kK 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%4)(n2-2n+2)n®+2n+2). BkasiBka.
nt + 4 = (n* + 4n® + 4) — 4n?; 5) (x%2 — 2b%)(x? + 242 + 2b2).
Bk aszisxka. x*+ 2a2x2 — 4a2b? — 4b* = (x* + 2a%x2 + a?) -
— (a* + 4a?b%> + 4bY); 6) (m + Ym®? — m — 1). Bx asiB K a.
mé—2m —1=(m3+ m2) — (m2+ 2m + 1); 7) (m + 2)(m2 — 2m — 1).
BkasiBka 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? + 4xy3). 1200. 5 < 3?2, Bk as3iBK a.
515 = 5 . (52)7, 823 = 9 . (8%)". 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 a3iBk a. [TosaaunTy mykase uucio 7abe, micias goro abe = x.
1208. 1) PiBuauna He mMae posB’saskis; 2) x = 3. 1209. 1) fAximo
a = 0, To piBHAHHA He Ma€ PO3B’sA3KiB; AKIIO a # 0, To piBHAHHSA
Ma€e eIUHUN po3B’si3ok; 2) AKIo a = 0, To piBHAHHA Mae 0e3Jiu

po3B’si3KiB; AKIO a # 0, TO PiBHAHHA Ma€ €IUHUN PO3B’I30K.

1210. 1) Ins Bcix a: x:w%; 2) mns 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 YUCJO; AKIIo a # 1, To
x = 1; 6) gyia Bcix 3HAUEHb a: X = _Z?a. 1211. 1) a = —4; 2) a = 7.
1212. 21 m/c; 147 M. B ¥ a 3 i B ¥ a. IlosHauuBIiu x M/c —
IIBUIKICTD 10i371a, MaTuMeMO piBHAHHA 25x = 378 + Tx. 1213. 10 m/c;
99 m. Bk a 3iB K a. Hexail x M/c — mBuAKicTh moisga, Toai ioro
moBxkmHa 9x + 9. Opepskumo piBHauHa 27x = (9x + 9) +
+ 171. 1214. 2 rog; 6 rom. 1215. 30°, 30° i 120° a6o 20° 80° i
80°. 1216. 26 pymomis. 1218. 25 %. 1219. 1) Hi; 2), 3), 4) Tax.
1220. Hi. 1221. 1) Ogun; 2) xxoxuoro; 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, axkmpo x <0, )
5 Y= {Zx, armo x > 0; 6) npama x = 0 Ta npomeHi y = 1 gna
x20iy=-1 gna x < 0. 1225. 1) Taxk, (2; 0), (-2; 0); 2) Tax; (0; 4).
1226. (8; 2). 1227. 1) (3; 0); 2) (0; —5). 1228. 691 64. Bk a3 iBK a.
6x - 6y = x6 - Y6, sBigKu xy = 36. 1229. Y 1990 p. BKx a3iB K a.
Hexait Cepriit mapogusca B 19xy pomi. Toxi B 2009 p. iiomy Gyne
2009 — 19xy, mo 3a ymoBoio gopiBHIOE (1 + 9 + x + p).

1230. a = 10. 1231. 1) m = 2 — Hemae PO3B’A3KiB; m # 2 — eTUHUN
po3B’a30K; 2) m = 3 — 6e3J1iu po3B’aA3KiB; m # 3 — HeMae PO3B’A3KiB;

3) m = 1 — 0esyiu pos3B’sizkiB; m # 1 — enuHUI PO3B’A30K.
1232. a=-7.1233. 1) x=5,y=3,2=0. Brx a3 iBk a. Jogatru
IouJeHHO 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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6) (—3; —3). 1237. a = 52; b = 57,2; ¢ = 44. 1238. Bpary 3apaa
10 pokiB, cecTpi — 6 pokin. 1239. 46. 1240. 742. 1241. 240 i 360.
1242. 500 kr micky; 420 kr mementy. 1243. 5 cm; 15 cm; 12 cm.
1244. 26 cm. 1245. 7 Kr mepioro 3JuUBKY, 3 KI' IPYIOro 3JUBKY.
1246. 12 gkm. 1247. 630 g; 840 n. 1248. IIIsugkicTe aBTOOYCA
45 KMm/Tom, Takci — 75 Kkm/rox. 1249. IIIBuaKicTh KOMKHOTO 3 aBTO-
oyciB 42 KMm/ron, Besocumnenucrta — 18 xm/rox. 1250. 4,5 xm/rom;
16,5 km/Ton. B k a 31 B K a. fIKII0 X KM/TOoA — IIBUAKICTH TypHC-
Ta, a Y KM/TOJ — MIBUAKICTH BEJIOCUIIEJUCTA, TO MAEMO CHUCTEMY

5 1
l-x=—y,
6 2 1251. 18 km/rox; 42 Km/roxm; 72 wm/rox. Bra-
1
3=—x+2y =48.
3
3iBKa. SIKIIO0 MO3HAUMTHM INBUIKICTH BeJIOCHUIEAUCTA X KM/TO,

IIBUAKICTB IIEPIIOro aBTo0yca — Iy KM/TOM, TOMi IIBUAKICTH APYTrOro —

1%(x+y) =120,

— y KM/Ton. MaTtumeMo cucremy

12 7

2l x+—y |=120.
12

1252. 30 m/c i 20 m/c.

Bigmorini mo 3aBmans «/lomamnsa camocriiiHa po6oTa»

3aBIaHHA
1(2(3|4|5|6|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|T/B|B/A|{T"' B|T"'/ B|A|B
4 B|IA|B| T B|A|T|B|B|A|T|B
5 T ' BT/ B|A|T| B|B|B|B|T|A

Bignogini 1o «BripaB Ha MOBTOpPEeHHA KypCy MaTeMaTUKH
5—6 kaaciB»

1. 1) 1; 175; 2) 12; 144; 3) 6; 6930; 4) 5; 300. 2. 1) % 2) g;
D293 062615 1 9192 545625
11 13 10 78 12 36

4. 1) li; 2) 9; 3) 12%; 4) 1%; 5) 2 —; 6) 1—. 5. 104 rpu6u. 7. 12 cm.

8. 9) 55; 10) —6; 11) — O12)291)3 2) —4,5. 10. 30 rp=.
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NMPEAMETHUM NOKAXYUK

AprymenT 131

BuHeceHHsI CHiJIBHONO MHOYKHUKA

3a ay:xKKu 64

Bupasu 3i sminauMu 6

BoacTuBocti piBHAHHA 3

sminHuMEu 185

— — 3 oxgHieo 3minHOIO 166

— CTeneHs 3 HATypaJbHUM IIOKa3HU-

KoM 24—26

I'padik aimifinoi dyrxrmii 149

— piBHAHHA ax + by = ¢ 190

— — 3 nBOoMa 3MimHUMU 188

— QyHKii 140

g‘faqﬁ‘mnﬁ coci6 sagaHHA GQYHKILIT
2

— — posB’sizyBaHHA cuctem 194

JiBouseH 46
HoBemenHs ToTokHOCTEl 13
I po6oBuit pamioHanbHUil BUpas 6

3ajeskHa 3minHa 131

3BeJleHHs MNOAIOHUX UJEeHIB MHOIO-
ujeHa 46

3uaueHHa QyHKIii 131

— YHCJIOBOT'O BUPA3y 5

KBagpar pisauiii 83

— cymu 82

— ymeaa 17

Koedinient minitinol pyrxrmii 149
— JgiHiiHOTO piBHAHHA 170, 184

— omHOUJeHa 32

Kopinb piBaguua 165

Ky6 umcaa 17

Jlinitina pysKmia 149

Jlinifine piBHAHHA 3 JBOMa 3MiHHUMU
184

— — 3 oxuiero 3miHHOIO 169

MaremaTnuHa MozeJb 3agadi 130
Muorousen 46

— CTaHZApPTHOI'O BUIIARY 46
MHoOeHHsI MHOroudJieHa Ha MHOI'O-
yjien 70

— OZHOYJIEHA Ha MHOTOYJIeH 58

— OIHOUJIeHIB 35

Heszame:xxHa sminHa 131
Henosruii kBagpar pisaumni 102

— — cymu 103

Hyns ¢pyarmii 141

O6nacts BusHaueHHA GyHKIIT 131
— sHaueHb QyHKIil 131

Opuousen 31

— CTaHZAPTHOTO BUIIALY 32
OcuoBa cremensa 17

OcHOBHA BJIACTUBICTH cTemensa 24

Iligmecennsa go cremens 17
— OIHOUJIEHA J0 CTeleHsa 35

IBOMA

IToxi6Hi uinenu mHOrOuIEeHa 46
ITokasuuk cremens 17

ITounenne gomaBauus 206

IIpaBuiio gisieHus cremewis 24

— MHOKEHHS CTeleHiB 24

— IIiHECeHHs [0 CTelleHd T00yTKy 26
— — CTeIeHs [0 CTeleHs 25

IIpsama nponopifinicts 151

Pamionanpuuii Bupas 6
PiBnocuspHi piBHAHHA
smimaumu 184

— — 3 oxHiero 3minuOK 166
— CHCTEMM PiBHSHB 3 IBOMA 3MiHHUMU
201

PiBusauua 165

— 3 gBOoMa sMimHuMu 184

— 3 O[JHi€I0 3MiHHOIO IEPIIIOrO CTEIIeH
170

Pisuunsa xBaapatiB 98

— ky6iB 103

— MHOTOYJIeHiB 52

Posp’asanus piBHaHHS 166
PosB’a30K piBHAHHA 165

— — 3 gBoMa 3MimHMMU 184

— CHCTEMU PiBHAHD 3 JBOMA 3MiHHUMUA
194
Poskimaganus
MHOXKHUKU 64

Cucrema piBHAHB 194

— JiHiAHUX PiBHAHB 3 ABOMAa 3MiH-
Humu 194

Cooci6 rpynyBasHa 76

— momaBaHHsa 206

— migcramosku 201

CuporeHnsa Bupasy 12
CraHmapTHUH BUIVIAA MHOTOUYJIeHA 46
— — omHOUJIeHa 32

CrenmiHb 3 HATYPaJbHUM IIOKA3HU-
Kom 17

— MHorouJjeHa 47

— ogHOUJeHa 32

Cywma ky6is 102

— MHOI'OYJIeHiB 52

Tabsmuuanii crnoci®6 3amaHHA QYHK-
mii 133

ToroxHui Bupasu 11

— IepeTBOPeHHs BupasisB 12
ToroxkuicTs 12

Tpuunen 46

DopMysIH CKOPOYEHOI'O MHOYKEHHS
82, 83, 94, 103

Dyukmia 131

Ilinumit panionansHMil BUpas 6
YuciioBe 3HAUEHHA BUPA3y 5

YucJioBi Bupasu 5
Ynenu mHOrouseHa 46

3 JIBOMA

MHOI'O4YJIeHa Ha
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IITaHOBHI CEMUKIACHUKI! « v v v v e e e e e e e e e et e e et e e e e e 3

IITano08HI 8HUMETL! . . v o i e e e e e e e e e e e e 4

IITanO08HI 6AMBKU! . . v v v o e e e e e e e e e e e e e e e 4
Po3spia 1.

IOIJI BUPA3HU

§ 1. Bupasu 3i smimnumu. Ilini panionansai Bupasu.

YKCIOBE SHAUECHHS BUPABY « « « o ¢ « o o o o o s o v o s oo eneeeneesd
§ 2. Torosxui Bupasu. ToroxkHicTs. ToTOXKHE ITEpPEeTBOPEHHA

BUPA3y. JOBEEHHA TOTOMKHOCTEH « « v ¢ v v v v o v v e v o o e e oo v 11
§ 3. Cremidb 3 HATYPAJIBHUM IOKASHUKOM « « « « o v ¢ v o o 0 o o o & 17
§ 4. BractuBocTi cTeneHs 3 HATYPAJbHUM MOKA3HUKOM . . . . . . 23
§ 5. Ogaousen. CraHgapPTHUN BUTJIAL OJHOUJEHA . . ........ 31
§ 6. MHokeHHsa ogHOUIeHiB. IlifHeCEHHA OTHOUJIEHIB

IO CTEIIEHI v v v v v o o o v e e o o o o oo o oo o oo oe oo 35
Homawnsa camocmiiina poooma Ne 1 .. ... ... eeunen. 40
3asdanns Ons nepegipku sHaub 00 § 1 —§6 . .. .. ........ 41
3 icmopii mamemamuyrozo onimniadnozo pyxy Yepainu. . . . . . 43
§ 7. Muorousen. [Toxi6Hi uieHn MHOTOUJIEHA Ta X 3BEIEeHHS.
CTeniHD MHOTOUJIEHA « « + v v v v v v v o v e v v v v v eneanen... 46
§ 8. lonaBauHuA i BiTHIMaHHS MHOTOUJIEHIB . . . v v v v v v v v v 52
§ 9. MHOKEHHS OTHOUJIEHA HA MHOTOUJIEH . « o v v v o v v v v o oo 58
§ 10. PoskyafaHHsi MHOTOUJIEHIB HA MHOKHUKHU CIIOCOOOM
BUHECEHHS CIIiJIbHOTO MHOMKHUKA 32 OYEKKM . « « v v o o v o o v o o . 64
§ 11. MHOXeHHA MHOT'OYJIEHA HA MHOTOUJIEH . . . .. ... .. ... (0
§ 12. PosksagaHHA MHOTOUJIEHIB HA MHOKHUKU

CIIOCOOOM TPYIIYBAHHE « « & « o v o o o o o o o o ot em oo e e o e e 76
Homawnsa camocmiiina poooma Ne 2 . ... .. ... 80
3asdauns Ons nepegipku sHaub 0o § 7 —§ 12 . ... ... ..... 81
§ 13. KBagpar cymMu i KBaApaT PiBHUITL « . « v v v v v v v v v v v v wn 82
§ 14. PoskyagaHHsa MHOTOYJIEHIB Ha MHOXXHUKH

3a moroMoroi (GopMyJ KBaJpaTa CyMHu i KBagpara pisHuIii. ... 89
§ 15. MuoKeHHA Pi3HUIII ABOX BUPA3iB HA IX CYMY . « v o v v o o . 93
§ 16. PoskyiamaHHsa HAa MHOKHUKY DiSHUILI KBaJpaTiB

JTBOX BUPABIB « v v v v v v vt o oo ot e e e e e e e maeeeeaeeeens 98
§ 17. Cyma i piBHHIIA KYOIiB . . . . v v v v vt ittt e e e eenn 102
§ 18. 3acTocyBaHHA KiJTbKOX CIIOCOOiB PO3KJIaTaHHA
MHOTOUYJIEHIB HA MHOMKHIKM . + « ¢ ¢ v o v o o v v o s v vewsoa.. 107
Homawnsa camocmiiina poboma MNe 3 . ... ... ... 114
3aedanns Ons nepesgipku 3Hauv 0o § 13— § 18 .......... 115
Bnpasu 0ns noemopenna po3ldiay 1 .. .. ... ... .. .. ... 116
IIpo ¢pyndamopie mamemamuynux onimniad 6 Ykpaini . . . . . 126
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Posain 2: )
DOYHKIIII

§ 19. dyukmia. O6sacTh BUBHaAUEHHS i 00JIaCTh 3HAUEHD
dyukriii. Crrocobu 3amanasa GyHKIi. PyHKI[IOHATIbHA
3aJIeKHICTh MidK BeIMUYMHAMHU AK MaTeMaTH4YHA MOZesb

PEANBHUX TIPOIECIB  « v v v v v v e e e e e e e et e e et e ee e 130
§ 20. I'padik dpyukiii. 'padiuuuit cnoci6 saganus

DYHKITIT . . .ttt e e e e e e e e e e e e e e e e e e e e e e 140
§ 21. Jlimitima ¢yuKIia, ii rpadik Ta BIacTUBOCTI . ... ... . 148
Homawns camocmiitna poboma Ne 4 .. .. ... .. ..., 159
3aedanns Ons nepesipku 3Haub 0o § 19 - §21 .......... 161
Bnpasu 018 no8MOPEHHA PO30IAY 2 o v v v v v v v v v e a e e 162

Posgia 3.
JITHIMHI PIBHAHHA TA IX CHCTEMHA

§ 22. 3aranbHi BiIOMOCTi IIPO PIBHAHHSA . o o v ¢ v v v v o v v v v 165
§ 23. JlinifiHe piBHAHHA 3 OMHI€I0 BMIHHOIO . . . « v v v o v v v v 169
§ 24. Posp’sisyBaHHs 3aJay 3a JOIIOMOTOIO JiHIHHUX PiBHSIHB.
PiBuaHHS K MaTeMaTHUYHA MOJEJDb 3aJaUl .« « v v v v v v v v v 176
§ 25. JliniliHe piBHAHHS 3 ABOMA BMIHHUMM . « « « ¢ o o o o o o « 184
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®OPMYNU TABINIUUA KBAOPATIB HATYPAJIbHUX YACEN
CKOPOYEHOIO MHOXEHHSA BIA 10 4O 99

(a — b)(a + b) = a? — b?

(a + b)2=a?+ 2ab + b?
(a — b)?>=a?— 2ab + b?

a® — b3 =(a — b)(a® + ab + b?)
a® + b® = (a + b)(a® — ab + b?)

(a + b)® = a® + 3a%b + 3ab? + b?
(a — b)® =a®— 3a?* + 3ab? — b3

1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361

2 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841

BNACTUBOCTI CTEMNEHS 3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521

3 HATYPAJIbHUM NOKA3HUKOM

4 1600 | 1681|1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401

5 2500 2601|2704 |2809|2916| 3025|3136 | 3249 | 3364 | 3481

ama" = am+n am+n = am™a®
a™ : a = g am" = gm . gt 6 3600 | 3721|3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
(am)n = q™" am™ = (am)n — (an)m

7 4900|5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
(ab)" = a"b" a"b" = (ab)"

8 6400|6561 | 6724|6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921

9 8100|8281 | 8464 | 8649|8836 | 9025|9216 | 9409 | 9604 | 9801




NIHIMHE PIBHSIHHS 3 OOHIEIO 3MIHHOIO FPA®IK NIHINHOT ®YHKLUT

y=-3x+2 y
ax="> <] o 9
%\* _ y | 2|4
Aarmo a #0, |akmoa=01b=0, |akmoa=0 1 b =0, 9
~ TO X — OyIb-AKe TO PiBHAHHSA 1 \
MO &5 = 7 YUCJIO He Ma€ KOpeHiB
-6-5-4-3-2 0 23456 Xx
<
_g \
T \
KBAOPATU | KYBU HATYPAJIbHUX YNCEI —4 °§
Bid 1400 10 -5 );.J
-6
n 1 2 3 4 5 6 7 8 9 10
2l 14l ol16] 25 | 36 | 49 | 64 | 81 | 100 FPA®IYHUIA CNOCIE PO3B’A3YBAHHS

CUCTEMMU PIBHAHDb

nd | 1 8 | 27 | 64 | 125 | 216 | 343 | 512 | 729 | 1000

x—y=25, y
2x +y =4;
x=3;y=-2. 4
CTEMEHIYUNCEN2TA 3 3
IlepeBipka: %
nl1|2|3|4] 5|6 | 7 8 9 10 3-(=2) =5, 654352 0
2-3+(-2)=4. 9
27| 2 | 4 8 16 | 32 64 128 256 512 1024 :i
-5
3" | 3|9 |27 |81 | 243 | 729 | 2187 | 6561 | 19683 | 59 049 /{
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