AJITEBPA

. =
_ _




VIK 512(075.3)
BBK 22.14a721
1-89

Pexomendosano Munucmepcmaom o6pa308aHus
u Hayku YxpauHnot
(ITpuxas MOH VYkpaunbsr ot 10.05.2016 Ne 491)

H3mano 3a cueT rocyIapCTBEHHBIX CPEICTB.
IIpomasxa 3ampemnieHa

IlepeBemeno mo u3maHuMIo:
Aunre6pa : migpyu. gasa 8-ro KJj. sarajabHoocBiT. HaBu. 3akJa. / O.C. Ic-
Tep. — KwuiB : I'enesa, 2016. — 272 c. ISBN 978-966-11-0699-3.

JKCIepThl, OCYIIEeCTBUBIINE 9KCIEPTUIY JaHHOTO YUeOHMKA BO BpeMs
MPOBeieHNsI KOHKYPCHOT'O OTOOpa MPOEKTOB YUEOHWKOB AJIA yUAITUXCS
8 KJjacca 00I1eo0pa3oBaTeJbHBIX YUYeOHBIX 3aBeleHUll U CcHesaBIue
BBIBOJ O I1eJ1eCO00pPas3HOCTU IIPeJOCTaBJIeHusA yueOHUKY rpuda «Peko-
MeHJ0BaHO MUHNCTEPCTBOM O0Opa30BAHUA M HAYKU Y KPAUHBI»:

Buodwx B.I., metogucT HoBoceauIIKoro paiioHHOI0 METOAUUYECKOTO Ka0u-
HeTa UepHOBUIIKOM 00J1acTH;

I'poiuvrue O.H., yuaurens-meroguct Hunuimosckoro YBK Kawmenka-Byr-
cKoro paiiona JIbBOBCKOI1 00J1acTu;

ITadanxo H.H., nouent Kadpenpsl guddepeHIInalbHbIX YPABHEHUN U Ma-
TeMaTudecKo (pusmku BoCTOUHOEBPOIIEHCKOT0 HAIIMOHAJIBHOTO YHHUBEP-
curera numMeHu Jlecu YKpPauHKN, KAaHIUIAT HeJAarOrn4ecKuX HAYK.

Hcrep A.C.
1-89 Anrebpa : yueb. masa 8-ro KJ. obmreodpasoBaT. yueo.
saBen. / A.C. Ucrep. — Kues : I'enesa, 2016. — 272 c.

ISBN 978-966-11-0752-5.

YuyeOHUK COOTBETCTBYET HOBOII IporpaMMe II0 MaTeMaTUKe,
COIEPKUT JOCTATOUHOE KOJUUYEeCTBO Au(depeHIInPOBaHHBIX
yIOpaKHeHUI 1 MTPUKJIaIHBIX 3aa4, YIPaKHEHUH AJIA IOBTOpe-
HUA, 3aJaHUN IJIA IOATOTOBKY K TEMATHUYECKOMY OIleHMBAHUIO,
B T. 4. B TECTOBOH (opMe, MaTepHas IJd IIOBTOPEHUS Kypca
MareMaTuKu 5—6 KjaaccoB m Kypca aiarebpnl 7 Kjacca, 3agadu
TOBBLINIEHHOI CJIO’KHOCTH, MPEeIMETHBIN yKasaTelb, OTBETHI K
GOJIBIIIMHCTBY YIPasKHEeHUI, a IJSd CaMbIX JIIOOO3HATEJbHBIX —
MOAOOPKY HeCTaHJAPTHBIX 3a7a4 U JOMOJHUTEIbHBIN MaTepuall.

YK 512(075.3)
BBE 22.141721

© Ucrep A.C., 2016
ISBN 978-966-11-0752-5 (pyc.) © HS;&I;EJIBCTBO «T'enesa»,

ISBN 978-966-11-0699-3 (ykp.) opuruHaji-maker, 2016



Yeancaemoie ynawueca!

B sTOoM rozy BBI HPOZOIMKHTE M3y4YaTh OLHY M3 CAMBIX BaXK-
HBIX MaTeMaTHYeCKMUX IUCIUILINH — aiaredopy. Ilomosker Bam B
9TOM YU4eOHHUK, KOTOPBINA BBl JEPyKUTE B PYKaX.

IIpu ma3yuyeHMm TeOpeTHUYECKOIro MAaTepHasa oOpaTHUTe BHUMAHIE
HA TEeKCT, HAlleYaTaHHBIHA JKUPHBLIM IIpudToM. Ero Hago 3aloMHUTE.

O6paTuTe BHUMAaHNe 1 HA YCJIOBHBIE 0003HAUEHUA:

oy ﬁ
J — HeoOXOAMMO 3allOMHUTL; il — VIPaKHEHUS I II0-
“'-
BTOPEHU;

)

@/ — BOIIPOCHI M 3aJaHUA K M3YYEHHOMY MaTepualay,

E‘ — pyopuka «Pemure 1 moAroToBbTECH K M3YUEHNIO HOBOI'O
MaTepuaiar;
1 — sajamwme AJa KJIacCHO# paboThl; 2 — AJIA AOMAITHeH paboThI;

% — pyopuka «HTepecHbIe 3aJjaUKy IJIsI HEJIeHUBBIX» U JIO-
' TOJIHUTEJbHBIA MaTepuall.

Bce ynpakHeHus1 pacmpefiejieHbl B COOTBETCTBUU C YPOBHAMU
yueOHBIX JTOCTHKEHUI M 0003HAUYEHBI CJEAYIOININM 00pa3oM:

iﬁ — yOpakHEHUA HAYAJIBLHOTO YPOBHA;
@ — yOpakKHeHUA CPEeJHero YpOBHS;
iE — yOopakHEeHUA JOCTATOUHOTO VPOBHS;

—
' ’! — yIpaXHEHUA BHICOKOTO YPOBHI.

3HaKOM g BbIJI€JICHBI YIIDaAKHEHNA TIOBBIIIIEHHON CJIOMKHOCTH.

IIpoBepuTs CBOM 3HAHUS U IOATOTOBUTHLCS K TEMaTUUECKOMY OIle-
HUBAHUIO MOYKHO, BBITIOJIHAS 3afaHuA «JlomMalrHeil caMoCTOATE hb-
HOII paboThl» U «3aJaHus IJId IPOBEPKU 3HaHMUi». Ilociae KasKmoro
pasmesia pasMeIleHbl YIPasKHeHUs [JIA ero IOBTOPeHUSA, a B KOH-
e yueOHMKa — «3aflaHUA AJIs1 TPOBEPKU 3HAHWU 3a KypC airedpbl
8 Kyacca». «3afauM TIOBBIMIEHHOM CJIOMKHOCTH» MOMOTYT IIOATOTO-
BUTBCA K MaTeMATUYECKOM oJIMMIIMaZe W yIrJaIyOuTh 3HAHUSA II0 Ma-
TeMaTuke, «CBemeHusa M3 Kypca MaTeMaTHUKM 5—6 KJaccoB M Kypca
anredpnl 7 KJjacca» — BCIOMHUTH M3YUYEHHBIE PaHee TeMbI, « ¥ IPaK-
HeHUs Ha IIOBTOPEeHMe Kypca aaredpnl 7 Kiacca» B KOHIE yueOHH-
Ka — IPOBEPUTHh CBOU 3HAHUA HA HAYAJIO yUeOHOTO roja.

ABTOp cTapajica IOJAaTh TEOPETHUUYECKUIl MaTepuas ydueOHMKAa
IIPOCTBIM, MOCTYIHBLIM S3LIKOM, MHPOUJLIIOCTPUPOBATL €ro 0O0JIb-
UM KOJMYECTBOM IIpHMMepoB. Ilociie M3ydeHUs TeOPeTHUECKOro
MaTepuaJja B IITKOJe ero HeoOXoamMo mpopaboTaTh JoMa.

YueOHUK COAEP:KUT MHOTO yHpPaKHeHWI. BOJILIITHHCTBO N3 HUX
BBl PacCMOTPUTE HA YPOKAxX M BO BpeMs BBIMOJHEHMS JOMAaIlTHEH
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paboThI, OCTAJbHBIE YIPAKHEHUS PEKOMEHAYeTCS PeIlUuTbh CaMO-
CTOATEJILHO.

HNurepecHble GaKThl U3 MCTOPUMN PA3BUTUA 1 CTAHOBJIECHUA Ma-
TeMaTUK! KaK HAayKHU BbI HalifleTe B pyOpuKe «A eIle paHbIIIE...».

Yeancaemoie ynumena!

IlpennaraeMblii yueOHUK COHEPyKUT MHOTO YIPaKHEHUI; IJd
0OJBINTMHCTBA IaparpadoB OoHM TaHBI «C 3amacoM». 1103TOMY BBI-
OupaiiTe MX OJA HCIOJb30BAaHUS HA YPOKAX WM BHEYPOUHBIX 3a-
HATUAX ¥ B KauecTBe NOMAIIHUX B3aJaHUN B 3aBUCUMOCTHU OT
IOCTABJEHHOM IIeJi, YPOBHA IIOATOTOBKM YydYaIllUXCs, CTEIeHU
nuddepeHIuanuy mporecca o0yuyeHusd 1 T. .

«¥YpakHeHNs HA DOBTOpeHMe Kypca ajaredpnl 7 KJacca» IIO-
MOT'YT OZUArHOCTUPOBAThL YMEHMUSA M HABBIKM yUalllUXCA IO ajaredpe
3a MPEeNBIAYIIUY TOA M IMOBTOPUTH yueOHBIN Marepuas. JlomosrHu-
TeJIbHbIE YIPaKHEHUA PYOPUKHU «3adaHusA IJIs IPOBEPKU 3HAHU »
npenHasHAUYeHBbl IJIA yYallluXxcsd, KOTOphbIe ObICTpee APYTUX CIIpa-
BUJINCH C OCHOBHBIMHU 3aJaHUAMU. [IpaBUIbLHOE UX peIIeHne yUu-
TeJIb MOMKET OIEHUTH OTAENbHO. YIPaKHEHUSA AJA ITOBTOPEHUSA
pas3aesioB MOXKHO MPEJIOMKUTDL YUallliMCsA BO BpeMsi 0000IIaroImX
YPOKOB WJIM IIPU IOBTOPEHUM U CHUCTEeMAaTH3alluu yYeOHOro Mare-
puajia B KOHIle yu4eOHOTO rozja. 3aauy MOBBIMIIEHHON CJI0MKHOCTU U
«VuTepecHble 3aJauKy AJIA HEJCHUBBLIX» IIOMOTYT YIOBJIETBOPUTH
WHTEepeC ydalmuxXcs K IPeIMeTy W IIOCIIOCOOCTBYIOT ITOJATOTOBKE K
Pa3IMYHBIM MaTeMAaTUYECKUM COPEBHOBAHUAM.

Yeasncaemoie podumenu!

Eciou Bam pe6eHOK HIPOMYCTUT OAWH MU HECKOJIbKO YPOKOB aJ-
re0phl, 00A3aTEJIbHO IIPEIJIOMKUTE €My CAMOCTOATENILHO Hpopado-
TaTh MaTepuaJ 9THX YPOKOB mo yueOHumKy. CHauajla OH HOJIKEH
IPOYUTATHh TEOPETUUECKUH MaTepuas, U3JOKEHHBIN IPOCTHIM, M0-
CTYIIHBIM SI3BIKOM M COAEPIKaIuil 00JILIITOe KOJINUYECTBO IIPMMEPOB
pelleHusa yIOpaskKHEeHWH, a IIOTOM M3 IIPEAJOKeHHBIX B COOTBET-
CTBYIOIIIEM TEMATHYEeCKOM Itaparpade 3aJaHuil PelIuTh TOCUIbLHBIe
eMy yOpaKHeHUd.

Bo Bpems usyuenuns pebeHKOM Kypca ajrebpnl 8 Kjacca BhI MO-
JKeTe IIpelJjiaraThb eMy JOIMOJHUTEJIbHO pelllaTh JoMa yIpaKHeHM!sd,
KOTOpble HE pacCMaTpHBaJNChL HA ypoKe. ITO OyIeT CIOCOOCTBO-
BaTh JIYUYIlIeMy YCBOEHUIO yUeOHOT'0 MaTepuaJa.

Kampgasa Tema sakaHmuuMBaeTCs TeMaTUYECKHM OIleHHUBAHUEM.
Ilepen ero mpoBefenmeM IIPEAJOKUTE PEOEHKY PEIINTh 3amaHUA
«JlomarrHel caMOCTOATEJIbHON pPabOThI», IIPEeJCTaBJIIEHHBLIE B Te-
cTOBOI (hopme, U «3adaHUA OJA IIPOBEPKU 3HAHUII». ITO IIOMO-
JKeT BCIOMHHTH OCHOBHBIE THIILI YIPAKHEHHN U KaueCTBEHHO
MOATOTOBUTHCA K TEMATHUUYECKOMY OIleHUBAHUIO.
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[ aabo 1
PAUMOHAABHbIE

BbIPO>XEeHUA

B aToun rnaee Bbl:

D BCNOMHUTE OCHOBHOE CBOWCTBO OObLIKHOBEHHON Apobu
N OCHOBHbIE CBOMCTBA YpaBHEHWUM;

D no3HakoMUTeCcb C MOHATUSIMU paLMoHanbHoW Apobu, pa-

LIMOHanNbLHOTO ypaBHEHUS:; C OYHKLUMEN Y = —, CTEMEHbIO C Lie-
X

NbIM NokasaTenem, CTaHgapTHLIM BUAOM YUCHa;

D HayuuTech CoKpallaTb paLvioHaribHble Apo6u 1 MPUBOAUTL MX
K HOBOMY 3HameHaTeno; BbINOMHATL apuMeTUYeCKV e OENCTBISA
C paLyoHarnbHbIMM OpoBAMY; peLlaTb paLmoHanbHbIe YpaBHEHNS.

‘I PAITHOHAJILHBIE BBIPAKEHHUS.
* PAIIMOHAJIBHBIE TPOBH

B rypce anrebps! 7 Kyacca BB yiKe BHAKOMUIVCH C YelblMU pa-
YUOHANLbHBLMU GbLPANCEHUAMU, TO €CTH C BBIPAKEHUAMU, KOTOPHIE
He Ccoep:KaT AeJIeHNs HA BhIpasKeHUe ¢ IMepeMeHHOM, HAIIpuMep:

_p+l
=

JIto6oe 1eJioe BRIpasKeHNEe MOYKHO IPEACTABUTHL B BHUIE MHOTO-
YJjieHa CTaHOJAPTHOI'O BHIOa, HAaIIpHUMepP:

5m2p; 4¢3+ 1% (m—n)(m2+n"); &Y

(m — n)(m? + n") = m3 + mn” — nm? — n8

4 4 4
B oTanune oT 1eJbIX BBRIPAYKEHUM, BRIPAMKEHUS
3 x+2 1 19 a-b 1
5m — —; ; ;

p y-9 57 m? @ tab+b? (x — Y2 +7)
cofepikaT AejieHNe Ha BbIpa)KeHune c nepemMenHoi. Taxkume BwIpa-
JKEeHUS HA3LIBAIOT OPOOHBLMU PAUUOHANLLHBLMU BbLPAHCEHUAMU .

ITesnie panuoHaJ bHBIE 1 APOOHBIE PAIlMOHAJbHBIE BhIPAMKEHUA
Ha3BIBAIOT PAYUOHANLbHBLMU GbLPAHCEHUAMU .

ﬁ“ Payuonanvhsle 6bipadxceHus — 3T0 MaTeMaTHIECKHE BbIpaske-
4~ HUdA, comepsKaliye TeWCTBUA CJIOKeHUs, BBIMUTAHNS, YMHOKe-
HUS, IeJICHUA ¥ BO3BEIEHMS B CTEIIeHb C IIeJIbIM ITOKA3aTeIeM.



IMABA 1

P
PamnuonanbHOe BuIpasKeHne BUIA 5, rae P u @ — BeIpaskKeHUs,

cofiepsKaliie Yncjaa UJIu mepeMeHHble, Ha3bIBaloT dpo6bro. Beipa-
Keuune P — ee uncauTtenb, a @ — 3HaMenarenb. Ecau P u @ B Apo-
01 — MHOTOYJIEHBI, TO IPOOh HABLIBAIOT PAYUOHALLHOU OpO6bIO.

ITenmoe parnuoHaIbHOE BBIPAKEHWE MMEET CMBICI IIPU JIOOBIX
3HAUEHUAX BXOAAIIMX B HEro IepeMeHHBIX, TaK KaK IIPU HAXO0MK-
JEeHNN €ro 3HAYEHUS BBLIMNOJHSIOT AEHCTBUS CJIOMKEHWNS, BBIUNTA-
HUSI, YMHOMKEHUSA U JeJIeHUs Ha UYNCJIO, OTJIHNYHOE OT HYJA, UTO
BCerja BBIIIOJHKIMO.

PaccMorpum apobHOE parinoHAILHOE BhIpasKeHue . Ero sna-

YyeHre MOKHO HaWTH 1A JII000oTo X, KpomMe X = 3, TaKk Kak Ipu
x = 3 3HAMeHAaTeJb Ipo0u obpalaercsa B HyJib. B aToM ciyuae ro-

BOPAT, YTO BBIPpaAMEHUE nMeeT CMBICJI IIPDU BCe€X 3HAYEHUAX

x —
mepeMeHHOU X, Kpome x = 3 (WU JKe Ipu X = 3 He UMeeT CMbICJIa).

3HauYeHH A IIepeMEeHHBIX, IIPM KOTOPBIX BBIPAKEHHNE NMeeT
CMBICJI, HA3BIBAIOT Oonycmumumu 3HaYeHuamu nepe-
MEHHbLX B BBIDAKECHUHN.

@)

Ity 3HaueHUA OOPa3yIOT 001acmv onpedeneHus 6blPANCEHUS,
nin o6nacme donycmumblx 3HAHEHUU NepeMenHblX B BEIDAKEHIN.

IIpumep 1. HaifiguTe gomycTuMble 3HaUeHUS IIEPEMEHHOIT B BbI-
pakenumn: 1) m—3; 2) 5 ;5 3) x+7 ;3 4) ! .
9 p+2 x(x - 9) ly| -3
Pemenue. 1) BolpaikeHre mMeeT CMBICJI IIPH JIIOOLIX 3Ha-
yeHUAX IepeMeHHON m. 2) [lomycTuMble 3HAUEHUA HepPeMeHHOUN
P — Bce umcJa, KpoMe uymcia —2, TaKk KaK 5TO YUCJO obpaliaer
x+ 7
—o0
x(x - 9)
paimaercsa B HyJb npu X = 0 uaum x = 9, m03TOMY ITONYCTHMBbIE
3HaUEHUs MepeMeHHOM X — Bce yuca, Kpome umces 0 u 9. 4) Io-
OyCTHUMble 3HAUEHUs IepPeMeHHOU y — Bce YucJa, KpoMe 3 m —3.
KpaTko oTBeThI MOMKHO 3alucaTh CJAEAYIOIIUM 00pa3oM:
1) m — mr060e uncao; 2) p=-2;3) x=0; x #9;4)y = 3; y # —3.

3HaMeHaTeJ b Apo0u B HYJb. 3) 3HaMeHaTeJb APo0u 0-

0
Paccmorpum ycsnosue pasencmea Opoou nynw. Tak rak — = 0,

ecau @ # 0, To MOYKHO CHeJaTh BHIBOJ, UTO JPOOHL a paBHa HYJIIO

Torga M TOJIBKO Torga, Korma 4umcCJINTeJIb P paBeH HYJIIO, a 3HaMe-
P=0,

HaTeJb () He paBeH HYJIO, TO €CThb Q%0



PaunoHanbHbie BblpaXXeHuA

ITpumep 2. IIpu KaKUX 3HAUEHUAX IepPeMeHHOII paBHO HYJIIO

3HauyeHue Apoou:
x—3; 2) (a—2)(a+1); 3) b(b—7)?

x+1 a+5b b-T7

Pemenue. 1) Hucaurens apobu paBeH HYJIO IIpU X = 3. ITO
3HaUeHMe IIepeMeHHOl He o0palljaeT 3HaMeHaTeJIb B HyJIb, II03TOMY
ypcao 3 ABIASEeTCS 3HAaUeHWeM MepeMeHHOM, P KOTOPOM JaHHAasS
Ipo0Ob paBHa HyJo. 2) Uucaurenas npobu paBeH HYJIO Ipu a = 2
win a = —1. JIj1sa KakIoro m3 9TUX 3HAUEHWI 3HAMeHAaTeJb IPO-
O0u myao He paBeH. IlosTomy umcsaa 2 m —1 — Te 3HaAUeHUA IIepe-
MEeHHOI1, TP KOTOPBIX AaHHAas Apo0b paBHa Hya0. 3) Yucaureiab
Ipobu paBeH HYJI0, ecau b = 0 uau b = 7. IIpu b = 0 3HameHaTe b
Ipo0u HyJIIO He paBeH, a upu b = 7 3HaMeHaTeJb JPodK 00paIaeTcs
B HYJIb, TO €CTh TaKO# Apobu He cyiecTByer. CienoBaTesbHO, JaH-
Has Opo0b paBHA HYJIO TOJBKO mpu b = 0.

OrBeT.1)x=3; 2)a=2,a=-1; 3)b=0.

1)

OpeBHerpeyecknn Matematuk [OuodaHT

W (npmbn. Il B. H. 3.) paccmoTpen pauuoHarnbHble

apobu 1 OencTBus ¢ HUMK B CBOeln paboTte

«ApudpmeTunka». B yacTHOCTU, Ha CTpaHMLax 3TOW KHUMM MOXHO BCTpe-
TUTb [0Ka3aTeNbCTBO TOXAECTB

144 60 60x2 + 2520
o 4k =
x*+900-60x2 x2-30 x*+900-60x2
96 12 1 2x2 + 24

x4 +36-12x2 6-x2 x*+36-12x2°
3anmMcaHHbIX CUMBOJSTUKON TOTO BPEMEHW.

Bbigatowmmnca aHmunckni yydeHbln Mcaak HetotoH (1643-1727) B
cBoen MoHorpadumn «YHuBepcanbHas apudpmetuka» (1707 r.) onpege-
nset gpobb cnegyrowmm obpasom: «3annucbk OOHOM U3 ABYX BENUYMH NOA
OpYron, HXKe KOTOpOW MeXay HUMK NpoBedeHa 4YepTa, O3Ha4YaeT YacTb
UNN e BEMUYMHY, BO3HUKAIOLLYIO NPU OENEHNVN BEPXHEN BEMNUYMHLI Ha
HWXHIOO». B 91O pabote HbOTOH paccMaTpyBaEeT He TOMbKO OObIYHbIE
Apobu, HO U paLmoHarbHbIe.

2\ 1. Kaxkue BhIpaskeHHSA HA3BIBAIOT IIEJBIMU PAIMOHAIbHBI-
MU BBIPDAXKEHUSIMU, a KaKKe — JPOOHBIMU PAIlMOHAIbHBIMU
BeIpasKkeHnaAMu? IlpuBenuTe mpuMephbl TAKUX BHIPAYKEHUIA.
2. KaKkue BpIpaKeHNsI HA3BIBAIOT PAIlMOHAIBHBIME?

3. Kakue npo0u HA3BIBAIOT PAIMOHAILHBIMHU APOOAMM?

4. Yo TaKoe LOIyCTHMbIe 3HAUCHHUS IIePEMEHHON?

s

P
5. Korzma npo0sn 6 paBHa HYJ0?



. MABA 1

m HOYOAbHbIM YPOBEHb |

1. (Yerno.) Kakme 3 BhIpaskeHuil — Iesible, a KaKue — JPOOHBIE:

1) Lmon, 2y 2t 3y m?+2m—8; 4)2 2
7 a 8
1 x+y—a 9 9 2
5) ——3 6)———; D (Pp-22¢+"T; 8)a*+—?
x2 + m2 10 a
t 17
2. U3 panmoHaJbHBIX BBhIpaskeHuit a® — ab; 17 st -1)+—; —;
a
1 1 7
—a — —b; ———— — 5 Bpinumnure: 1) neasle; 2 OOHEIE.
9 30 a1 ) 1ieJsibie; 2) APOOHBL
3. Kakme us apobeil ABIAIOTCA PAIlMOHAJBHBIMU IPOOAMU:
x
wned) i
1) L; 2) 2—k; 3) w; 4) x_+2?
p? -2 y> -9 m -3

@ CpeaH1it ypoBeHb B

4. Hau/:l;u're 3HaUYeHNe BbIPpAXKEHUA:

1) 3a:9 npu a = 1; —2; -3;
a

2)x+3_ mpu x = 4; —1.
x x —

5. Ompeznenute GaMUINIO BHIJAIOINETOCS YKPAWHCKOTO aBUAKOH-
cTpyKTopa. s sToro HaAWTe 3HAUEHUS BBIPDAYKEHUN U3 TEPBOU
TabJUIILI 1 TIEPEHECUTEe COOTBETCTBYIOIVE 3TUM 3HAUEHUSAM OYKBBI
BO BTOpyI0 Tabsauiry. Ilonb3yschk JII0ObIMU HH(DOPMAIIMOHHBIMUA HC-
TOUHUKAaMU, 0BHAKOMBTECH ¢ Grorpadueil 5T0oro aBUaKOHCTPYKTOPA.

x -3 -1 0 2 3
1+x
1-x

ByxBsI T B A (0] H

1 -2 -0,5 -3 -2 -3 0




PaunoHanbHble BblpaXXeHus

6. CocraBbTe IpOOL:

1) umcanuTesIeM KOTOPOH ABJSIETCSI Pa3HOCTh IIEPEeMEHHBIX a
u b, a 3HaMeHaTeJeM — UX CyMMa;

2) yncauTeJIeM KOTOPOH SIBJISAETCS IIPOM3BeleHNte IIepeMeHHbBIX
X U Yy, a 3HaMeHaTeJeM — cyMMa MX KBaJapaToB.

7. Haiigure monycTuMble 3HAUECHUSA IIEPEMEHHON B BhIPAKEHUN:

1) m2 - 5; 2)3a—5; 3)7b+9; 4)t—9;
a 8 t+1
2 2 1 1
5)x +1+ 2 : p+ o) 3 i 8) —+——.
x x -1 p(p—1) x2 +1 m  |m|+5
8. HatizuTe momycTuMble 3HAUCHUS IePEeMEHHO B BLIPAKEHUU:
a-"T b-9
1)p+9; 2 ; 3) —;
)P ) a+4 ) 4
2 _ 2
I L A 6) — % .
x(x + 2) y-1 y+6 m2 + 2

9. 3a t u aBromooOuasr mpoexaa 240 Km. CocTaBbTe BBIpasKeHUE
IJiS BBIUMCJIEHUS CKOPOCTH aBTOoMOOMJIA (B KM/4). Hailimure 3Ha-
YyeHUe IMOJYYEeHHOTO BbIpasKeHus mpu t = 3; 4.

10. Yuenmuk morpatus 48 rpH Ha NOKYNKy n pyudek. CocraBbTe
BRIPAKEHNE AJISA BBIUNMCJICHUS LEHLI PYUYKHU (B I'PDH) U BBEIYMCIIUTE
ero suauvenue npu n = 8; 10.

E AOCTATONHbIF YPOBEHS B

x+2

11. TIpu xaKoM 3HaueHMM IIepeMEeHHOII 3HaueHue apobu
paBHO:

1) -2; 2) 9; 3) 0,01; 4) —4,9?
m-1
10

12. TIpu xKaxoM B3HAUYEHHM IIepeMeHHOIl 3HauyeHue Apodou
paBHO:

1) -8; 2) 0,257
13. Ilpu KaxoM 3HAYEHUU X PaBHA HYJIIO JPOOb:
1 28, 2) X L3,
x x?
3) (x —1(x+ 7). 4 3x -6,

x+5 8 —4x




. IMABA 1

14. IIpym KaKOM 3HaYE€HWY J PaBHA HYJIO APOOL:

1 2)(y - 1

Y . 2) Y+ )y; 3) Y + 2y 3); EALT:
5y — 7 y’ y+4 5y +5

15. HaiiguTre qonmycTuMble 3HAUEHMUS IIEPEMEHHOII B BBIPAXKEHIN:

1) a+1 : t+2 : 3) m - b .
(a-1)2a+7) 12 — Tt m2 - 25 (x — 9)2

16. HaiimuTe monmycTuMble 3HAUEHUS MePEMEHHON B BHIPAYKEHUN:

BT g 0r2. g gy
9 - p)4p +10) 5a — a? 4 - c2 (a +1)2

17. CocTraBbTe BBIpa’KeHHE C IIEPEMEHHOM X, KOTOpPOe MMeJo OBl
CMBICJI IIPU JIIOOBIX 3HAUEHUAX X, KpoMe:

1) x =2; 2)x=1ux=-4.

— -
. A! BbICOKMM YOOBEHD

18. Hailigure monycTUMble 3HAUYEHUS IIEPEMEHHOM B BBIPAMKEHUU:

37 x 5m 4k
1 ; D)0 38— 4)——.
)a(a—2)—3a+6 )|x|—1 )1_l )4—|k—2|
m
19. HatizuTe 00sacTh OIpeneieHNsA BbBIPAKEHU:
12 m 7 2a
1) 5 D7 37T )00
x(x +2)—4x - 8 4-|m 1.4 la+2/-3
x
20. OnpepeanTe 3HAK JpPOOM:
7
l)x—g,ecnnx>0,y<0; 2)m+1,ecm/1m>0,n<0;
y n’
-1 +1
3)|p |,ec.711/1p<0,n>0; 4)L,ecnna<0,c<0.
719 c8
21. Joraskure, YTO IpU JIOOOM 3HAUEHUY IIePEMEHHOI 3HAUeHUe
Ipoou:
1) HOJIOMKUTEIBHO; 2) ——— oTpUIIaTeJbHO;
a’?+1 -p% -2
2 (p2 — 4)2
3) M HeOTpUIlaTeaIbHO; 4) M HEeIIOJIOKUTEIbHO.
a? +7 pt+1

10



PaunoHanbHble BblpaXXeHus

L YNPAXXHEHUS AA MOBTOPEHMS
o -

@ 22, IIpeobpasyiiTe BhIpaskeHue B MHOT'OUJIEH:
1) (@2 + 2a — 7) — (a® — 4a — 9); 2) 3x2y(2x — 3y + 7);
3) (x2 — 2x)(x + 9); 4) (x2 - 5)2 + 10x2.

iE 23. Pemture ypaBHeHuUe:
4x(2x — 7) + 3x(5 — 2x) = 2x2 + 39.

E\\ PeLumte M MOArOTOBbTECH K M3YHEHMIO HOBOTO MATEPUAAQ

24. Cokparure ApoOb:

L 92 gl 430 535 551
14 35 18 45 48 85
25. IIpuBegute ApPoOL:
1) % K 3HaMeHaTeJio 24; 2) % K 3HaMeHaTeso 28;
4 8
3) 5 K smameHaTtes0 30; 4) 9 K 3HaMeHarTeJio 63.

26. IIpeacraBbTe B BUJe CTEIIeHU BBIPAYKEHUE:

1) m3m*; 2) pp’; 3) x% : x%;

4) (a®)7; 5) b2 - (b3)*; 6) (c*)’ : c'2.
27. Ha xakoe BbIpaskeHHe HYKHO YMHOXKUTDL ofHOUJIeH 2a2b, uTo-
OBbI TTIOJIYYUTh:

1) 2a3b; 2) 2a2b%; 3) 4a®b; 4) 16ab3?
28. PasjoxxuTe Ha MHOMKUTEJIN MHOIOYJICH:
1) ab - b2 2) m" + mb; 3) 8m2 — 4mn;
4) 6a3b — 15a2b?; 5) x2 + 6x + 9; 6) 2 —10c + 25;
7) x2 — 25; 8) p* — 49m?; 9) a? + ab + 7a + 7b.

9 UHTepecHbIe 30AQ4KM AAS HEAEHUBBIX ﬁ

29. (Kueeckas zopodckas mamemamuieckas oaumnuada 1985 2.)
Haiigure Bce Takue TpexsHAYHbIE YKCJA, KOTOPbIe B 12 pas 00Jb-

IIe CyMMBI CBOUX ITUQP.
’ .



IMABA 1

ﬁ OCHOBHOE CBOMCTBO
° PAIIMOHAJIBHOI JPOBH

BcroMHMM OCHOBHOE CBOMCTBO OOBIKHOBEHHOM JIpoOM: ec.uiu
yucaumenb U 3HaAMeHAmeab OpPoOU YMHOM UMb UAU pa3desumb
Ha 00HO U MO Je HamypaabHoe LUCIO0, MO NOAYyLuM 0podv, pas-
Hyto OanHoil. Haue TOBODPS, AJA JIOOBIX HATYypPaJbHBLIX UHCe] d,
b u ¢ cupaBeIJIMBO PaBEHCTBO:

a ac ac a

=— u — = —.
b be bec b

IokaeM, UTO 3T PaBEHCTBA SBJAIOTCA BEPHLIMU He TOJIBKO
IJIs1 HaTypPaJbHBLIX 3HAUEHHUN a, b U ¢, HO U IJs JIOOBIX IPYTUX

3HaueHui npu ycaoBuu b # 0 u ¢ = 0.
ac

be’
a
Ilycrs P =a : b= p. Torga o onpenesieHNI0 YaCTHOTO a = bp.

a
HokaxkemM cHavaJja, UTO — =

YMHOKUM 00€e YacTH STOr0 PaBeHCTBa Ha ¢, moayuuM: ac = (bp)c.
Hcnonn3ys mepecTaBHOE 1M coueTaTeIbHOE CBOMCTBA YMHOMKEHU,
opuxoauM K paBeHCTBY: ac = (bc)p. Tak kak b # 0 u ¢ # 0, TO
u bc # 0. U3 mocienmero paBeHCTBa (II0 OIpemeIeHUI0 YaCTHOTO)
ac a ac a ac
umeeM: — = p. [IoCKOIBKY — = p U — = p, TO — = —.
bc b be b be
ITO PABEHCTBO ABJISETCS TOMKAECTBOM, CJIEOBATEIHLHO, MOXKEM
MOMEHATH B HEM JIEBYIO U IIPaBYIO YaCTHU MeCTaMu:
ac _a
bc b
ac
ITO TOMKIECTBO JaeT BO3MOYKHOCTHL 3aMEHHUTh APo0bL — Ha
bc
a ac .
piyofole B’ TO eCThb COKpamums Ipodb be Ha OOIIMI MHOXKHUTEH C
c

YNCIUTEJIA M 3HaMeHaTeJs.
. a ac ac a
CBoiicTBO Apo6M, BHIPAK€HHOE PaBeHCTBAMM — = — UM — = —,
b bc bc b
Ha3bIBAIOT OCHOBHbLLM CE0ULCME0OM PAYUOHANLLHOL Opoou.
f‘ Ecau uwucnumens u 3Hamenamend 0poou ymHOMCUMS ULU

4 pa3denumdb Ha 00HO U MO Jce OMAULHOE OM HYNA 6blpAdice-
HUe, mo noaiywum 0pobs, paéHyo 0AHHOU.

Paccmorpum mpumepsl IpUMeHEHUSA 3TOTO CBOMCTBA IJSA APO-
Oeit Ha MX 0O0JIACTH MOTMYCTUMBIX 3HAUEHUU IMEePEMEeHHOM.

12



PaunoHanbHble BblpaXXeHuA

24a?
16a
Pemenue. IIpeacraBum umcaIuTeab ¥ 3HaAMEHATEJIb 3TOU
Ipobu B BUe MPOU3BENeHUMN, COMepPsKalllnX OUHAKOBBINA (00IIuIit)
MHOMKHUTEJb 8a, 1 COKpPATUM APO0L HA 3TO BhIpasKeHUe:
24a? 8a-3a 3a
16a 8a-2 2

IIpumep 1. CoxpaTture npobb

OrsBer. 3?‘1.
x2 — 9y?2

IIpumep 2. CoxkpaTture Apodsr —————.
5x + 15y

Pemenue. PazmoxuM Ha MHOMKHUTENU UYNCJIUTENb U 3HaAME-
(x = 3y)(x + 3y)
5(x + 3y)
U MHOMKUTENb YNCJINATENS 1 3HAMEHATEI:

(x -3y)x +3y) x -3y
5x+3y) 5

HaTeJb TpPoou: . Cokparum apobs Ha x + 3y — 06-

OrsBer. x—73y

Taxum o6pasomM, 4TOOBI COKPATUTL APO0hL, HYIKHO:

ﬂ\‘ 1) pa3mOKUTh HA MHOKUTEIH YUCJIUTEh U 3HAMEeHATeJb
4~ ’poou, ecau 3TO HEOOXOTUMO;

2) BBINMOJHHUTH JAeJIEHUE YHCJIUTEIA M 3HAMeHATeJsd Ha MX
00IMii MHOSKHMTEJIh U 3aIIMCATh OTB e T.

a ac
ToxxmecTBo Ezb_ JaeT BO3MOYKHOCTH NPHUBOIUTH JIPOOU K
c

3aJaHHOMY APYyroMy (HOBOMY) 3HaMEHATEJIIO.

b
IIpumep 3. IIpuBeauTe TPoOH 4_m K 3HameHaTexo 12pt.
p

Pemewnwue. Ilockonbky 12p* = 4p - 3p3, To, yMHOMKUB YKUCIIH-
TeJb WM 3HaMEeHATeJb Apoou ﬁ Ha 3p?, mosyunM Apobb cO 3HAMe-
HaTtenem 12p*:

5m _5m-3p3 _ 15mp3
4p 4p-3p3  12pt°

Muoxurennb 3p3 HAa3bIBAIOT O0O0NOJIHUMELbHbLM MHONCUMEeNeM

m
YUCJINTEJIAd N SHaAMEeHAaTeJId I[pO6I/I 4—
D




IMABA 1

15mp3

OTrBer.
12pt

IIpumep 4. IIpuBenuTe ApodH K 3HaMeHaTeJaw b — a.

Pemenue. Ilockoabky b — a = —1:(a — b), TOo, YMHOKUB

YMCJIINTEJIb 1 3HaMeHaTeJlb l[pO6I/I Ha —1, IIOJIyUYM M ,Z[p06b

7 7._(—1) T
a-b (a-b-(-1) b-a

co 3HaMeHaTeJeM b — a:

Ipobn 5 MOYKHO 3aMEHUTH TOYKJIECTBEHHO PAaBHBIM €My BhIpa-

HKEeHUueM —

, TAaK KaK M3MEHEHNE 3HaKa IIepej ,L[pO6BIO IIPUBO-
—-a

AUT K MI3SMEHEHNIO 3HaKa B YHCJINTEeJIE€ NN 3HaMEeHaTeJle.

7 -7 7
ITosTomy = =— .
a-b b-a b-a

OrBerT. —

b-—a
c-2 2-c¢
Awnajgoruuso, Hanpumep, = = —— CiegoBaTesbHO,

ﬁ\‘ eciu u3meHums 3HaK 6 wucaumene (unu 3Hamenamene)
4~ Opobu o0nHoEpemeHHO cO 3HaKoMm neped Opob6bvIO, MO NO-
ayuum 0pobs, morxdecmeeHHO PAGHYIO OAHHOU.

ro IIPaBUJIO MOYKHO 3allucaTh C IIOMOIIIBIO TOKIOECTBAa:

a__~—e¢__@&
b b b’
Ilpumep 5. Hailinute o00sacTh oIpeneeHUsA (QYHKIIAN
x2 - 2x .
Y = ——— U IIOCTPOIiTe ee rpadukK.
2x — 4
Pemeunue. O0macTh ompeneneHus (PYyHKIIUM — BCe UMCJA,

KpoMe TeX, KOTOphbIe oOpaIaioT 3HamMeHareab 2x — 4 B Hyab. Tak

Kak 2x — 4 = 0 mpu x = 2, To 00JacTh ompeaeeHUsa QYHKIIUU —
2

x x
BCe umcJia, Kpome umciaa 2. YOPOCTHUM APO0b — ——— IIYTEM CO-

2x — 4
KpaIleHns: X2 -2x  xx-2) X CnemoBaTesibHO, (GYHKIIUA
PACHIA: o4 2x-2) 2 > DYHER

x2 - 2x x
y= 4 UMeeT BUL Y = 3 IpU yCJIOBUU X # 2, a ee TpaduKomM
x —

14



PaunoHanbHble BblpaXXeHus

x
ABJsdeTcA IpaAMad Yy = 3 06e3 Touku c abc- YA
- ¢
nuccoii 2, To ectb 6e3 Touku (2; 1). Ta- 47 %
KYI0O TOYKY HAa3BIBAIOT «BBIKOJIOTON» U 3T - TRz
00s3aTeJIbHO HCKJIIOUAIOT ee M3 rpaduka, f Y
u3006paskas «IIycToi». pailln
9 ——t—
x% — 2x x
TI'padur dynrnum y = — mnpen- o1 23 4
2x — 4
CTaBJIeH Ha pPUCYHKe 1. Puc. 1

@ 1. KakyuMu paBeHCTBAMM 3aIMCHLIBAIOT OCHOBHOE CBOICTBO

npobu? ChopmyaupyiiTe 9TO CBOMCTBO.

a ac
2. JIoKasKuTe TOXKIECTBO 3 = b_
c

3. O6bsACHUTE, KaK COKPATUTDH PAIIMOHAJILHYIO APOOH.

m HOYOAbHbIM YPOBEHb B |

30. (Ycruo.) Cokparure ApoOh:

nE g3, g W, 49 g B g 100
Ty 156 xm b2 4ab 10my
31. Coxparure Ipo0b:
4 2
H3m gy 2 5@ B )00, g dmn
3p 12y ap tx 8xz 4pn

B creuii yposers C —

32. Coxparute npob6hb:

942 2 _Qm2
1) 15ab; 2a m; 3) 16ax : 1) 8m n;
20am 5ap 20xb -2n3
—ap? 4abce 26m?2n abct
5) g 120 D 3omnz D) Tage
p3c 12ac 39mn —ca

33. Cokparure gpoOb:

_ 2 —6p3
1) 8at : 2) 3xy; 3) 12m n; 1) 6p c;
12ap Tx2y 20xm -3p*
—kp? Sxyz 22x2 t"p8
5) L 8t TPy gl
pit 15y4z -33y%x p°t




. IMABA 1

34. IIpeacTraBbTe YaCTHOE B BHUJE APOOU U COKPATHTE STy APOOL:

1) 12x%y : (4xy3); 2) 3a%bc : (—18ab3c?);
3) —10ap3 : (-154a2); 4) —14x9 : (2x7y).
35. IIpuBenure ApoOb:
1) R K 3HaMmeHareso 20m; 2) va K 3HaMeHaTelm a’.
4m a?

36. IlpuBeguTte APOOH:

4
1) — x sHameHartemio 15p; 2) * & smameHnaresio y".
3p y?

37. Coxparure npo0bb:

m(a — 2) 4(x + 2)2 mn(p +7) 16m3(a + 3)2
1) ;0 2) ; ; .
pla-2) (x + 2)3 m2n(p + 7)2 20m*(a + 3)
38. Cokparure ApoOh:
x(b+7) 5(m — 3)3 aly(x — 2)2 12x3(y - 7)
1) 3 2) i 3) ; .
yb+ 1) (m — 3)* ay(x — 2) 16x2(y — 7)2

39. PazyokuTe Ha MHOMKUTEJIN UHNCJIUTENb X 3HAMEHATeJIb APo0u
¥ COKpATuTe ee:

1) 4a+12b; 2) 5x—5y; 3m(x+2); 1) ax—a;
16ab T(x - y) x2 + 2x a
5) y 2x - 6y a+2b 8 2x2 —10xy
y? —yx’ 5x — 15y’ a? + 2ab’ x-by

40. Cokparute Apodb, IpeIBAPUTEILHO PA3JI0MKUB €e YUNCIUTEb
U 3HAMEHATEJb Ha MHOMKUTEJIN:

_ 2 _
1 3a + 15b; 2) mn m; 3) pc —3p :
9ab 4(n -1) 4k(p - 3)
xy — 2x m 4a - 12¢
9 Z—= 5) 5 —;  6) =,
x m* + mn Ta — 21c
41. CoxpaTture Ipodb:
1) a(x—y); 2) 3a—9b; 3) 7y—14;
3(y — x) 15b - 5a y2 -4
4 m2-9 p?-1 6)Jc2+103c+25
m2-6m+9 p3 — p?’ mx +5m

16
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42. Corkparure ApooOb:

b M2 =2). gy B2 +12,
a2 - p) a?-16
2 _
3)x 4x+4; 4 mce + 4c .
x2 -4 m2 + 8m + 16

B} ocrarosssii yposes —

43. Coxparure Opo0b:

1) m2n —m ) 15m3 —15mn
m2 — m3n’ 10n2 — 10nm?2’
m3 + 27 20 + 10a + 5a?
35— 4 = ;
m=-3m+9 a’ -8
3p+pn-3y—-yn am + an —bm — bn
9) ; 6) .
“p—"Ty am —an —bm + bn
44. Coxkparure IpoOb:
3 _ 2 _
1) 16p° — 16pq : 2) a‘ -2a+4,
12p3q — 12pg? ad +8
2 _B5n —
3)7+7a+7a; 4)5m+an on —am
a® -1 a? —10a + 25

45, IIpusegure KpoOH:

1) K 3HameHaTenio a2 — ab;

a —

2) K 3HaMeHaTedio m2 + 2mn + n2;

m+n

3) K 3HaMeHaTelo x2 — y?;

X -y

K 3HaMeHaTesio k3 — 1;

4
)k—l

5) 2
a

K 3HaMeHaTeJio b — a;

K 3HaMeHaTenwo 4 — p2.

6) —2
p
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46. IIpuBegure APOOH:

1) K 3HaMeHaTe]o m2 + mn;
m+n
2) P K 3HaMeHaTesao x2 — 2xy + y?;
3) K 3HaMeHaTesdio a2 — b2;
a+b
4) K 3HaMeHaTeJ0 7 — C.
—9(3)4(12)2
47. BeruncianuTe sHaueHue Jpoou Z2e) ) opu ¢ = 5, x = 2016.
5(c5)2(x3)8
2 _
48. Berumcanre 3HaueHUE Ipoom 6x" -~ 3xy opu X = 1, y= l
8xy — 4y> 2 4
49. YupocTuTe BhIpaKeHUe:
1) ad —ad p®+p’. 2a% - a3 5¢% — 10c?
at - a2’ pd+p’’ ab — 2a%’ 12¢5 — 6¢6°
50. YupocTuTe BLIpasKeHIe:
1) 0 — 18 ab +ad 3b2 — b3 4 4q* - 8a3
8 — 7’ a® +ab’ b8 — 3b7’ 12a2 - 6a3’
id BbiICOKMIM YPOBEHb
51. CoxparuTte aApoOb:
1) (x +2)2 —(x —2)% 2) x —y3 3) (3b — 9c¢)?
48x ’ xt —yt’ 5b — 15¢
52. Coxparure IpoOb:
1)(m+5)2+(m—5)2_ a* - bt 3) 6m + 2n
m? + 25 ad + b3’ (12m + 4n)?’

53. Haiigure ob6JsacTs ompenejeHns (PYHKIUK W IOCTPOMTE ee

x2 + 6x x2 —4x +4
rpapuk: 1) y = ———; 2)y=—""—"-——.
padms: D) Y = 6 36 Y
54. Haiigure o00JacTb ompeeseHus (PYHKIUK U MOCTPOMTE ee
x2 - 5x x2 +6x+9
rpapuk: 1) y = ———; 2)y=——""—.
padui: 1)y = 5y V=T,

18



PaunoHanbHble BblpaXXeHus

ﬁiﬁ YAPOXKHEHMS AAS MOBTOPEHMS

@ 55. Beruncanute 3HaUeHUE BHIPAYKEHU:

212 39 74 125
1) 23? 2) 3—6; 3) E; 4) 5—5
56. Perrnre cucTeMy ypaBHEHMIA:
1{x+3y=2, 2){3x+2y:2,
3x -2y =17, Tx — 2y = -22.

@ 57. YupocTure BhIpaKeHUE:
1) (2x + 8y)? — (x + Ty)(4x — y);
2} (m + 3)(m2 — 5) — m(m — 4)2.

E\" PeLumte 1 MOArOTOBbLTECH K M3YHEHMIO HOBOTO MATEPUAAQ

58. Breruucaure:

A - T P
v 13 13 11 11 17 17
SETR NI S A T A )
5 O 15 15 10 10 7 7

9 UHTepecHble 30AQ4KM AAS HEA€HUBbIX ﬁ

59. (HauuoHaavrhas oaumnuada Beauxobpumanuu, 1968 e2.)
Ilycrs ay, ay, ..., a; — Hmeable uncia, a by, by, ..., b; — Te e duc-
Ja, B3AThIE B JApyroM mnopagke. JlokasKurTe, UYTO YMNCJIO
(a; — b)ay, — by)...(a; — b;) ABIAETCA YETHBIM.

'E 3 CJIO;KEHHUE U BBIYUTAHHUE TPOBEN
° C OMAHAKOBBIMH 3HAMEHATEJISIMHA

BcomoMHMM, KakK CJIOMKUTL APOOM ¢ OOMHAKOBBIMHU 3HaMeHAaTe-
asavu. Hy»XKHO CI0KHUTh MX YHCIUTEJIUN, a 3HAMEHATeJb OCTABUTH

ToT »Ke. Hampumep:
"’ .

3 .5 _3+5_38
11 11 11 11




IMABA 1

3aluileM 3TO IPaBUIO B Buae (POPMYJIBI:
a b a+bd

c c c

9TO paBeHCTBO CIIPaBEIJINBO AJs JIOOBIX napobeii. okaskem
ero (mpu ycuaosuu c # 0).

a b
Ilycts — = p u — = ¢q. Torma mo ompeneJeHUIO YaCTHOTO @ = CP
c c

ub=cq. Umeem: a + b=cp + cq = c(p + q).

a+b
ITockoabKy ¢ # 0, TO O ompeAesIeHNI0 YACTHOTO P + ¢ = ,
c
a b a+bd
cjemgoBaTeJibHO, — + — = .
c c c

ChopmyaupyeM npasuo caroxeHnus 0pobeil ¢ 00uUHAKOBbLMU
3HAMEHAMeNAMU:

ﬂ\ 4mob6bL cnoN UMb 0po6u ¢ 00UHAKOBbLMU 3HAMEHamers-
© MU, HYHCHO COH UMD UX Hucaiumeiu, a 3HameHamellb
ocmasumb mom jiee.

5p  3p _5p+3p _8p _4p

IIpumep 1. .
2x 2x 2x 2x x
AHaJIOIrMYHO MOYXKHO JOKA3aTh TOMIECTBO
a b a-b
c ¢ ¢

IIPU IIOMOIIN KOTOPOT'O 3aIlIMCBIBAIOT IIPABUJIO BBIUNTAaHNA ;Lp06eﬁ
C OIMHAKOBBIMM 3HaMeHaTeJIAMMU.

ChopmynupyeM npasusio ebiuumarus 0pobeii ¢ 00UHAKOBLLMU
3HAMEHAMEeNAMU:

ﬁ Y YmoobvL ébluecms 0po6u ¢ 00uHAKO0GbLLMU 3HameHameiamu,
© HYHHO Om uuciumenis YMeHbulaemozo OMHAmMb 4HUCIiU-
meJsb vliumaemozo, a 3HameHameslb ocmasums mom mice.

IIpumep 2.
10x-14 3x 10x-14-3x Tx-14 T(x-2) x-2
Tp Tp Tp Tp Tp p

PaccmoTpumMm ele HECKOJIBKO IIPUMEPOB.

IIpumep 3. Halizure cyMMy M PasHOCTL Apodeit

2x+yn2x—y

2xy 2xy

20



PaunoHanbHble BblpaXXeHuA

Pemenne.
2x+y+2x—y_2x+y+2x—y_ 4x 2

b

2xy 2xy 2xy 2xy Yy
2x+y 2x-y 2x+y-QCx-y) 2x+y-2x+y 2y 1
2xy - 2xy N 2xy N 2xy - 2xy Cx
OrBerT. E; l
y x
IIpumep 4. YupocTure BhIpaKeHUe
m2 + 5m N 7 11m - 2

m2-3m m?2-3m m2-3m
Pemenne.

m2+5mJr 7 1lm -2 m?+5m+7-(11m-2) _
m2-3m m2-3m m2-3m m2 — 3m
m2+56m+7-11m+2 m?2-6m+9 (m-3)2 m-3
m2 — 3m m2 —3m m(m — 3) m
OTBeT.m_g.
m
10x 5y

IIpumep 5. Haiigure cymmy + .
y—-2x 2x-y

Pemenne. Tak xak 2x — y = —(y — 2x), To BTOpOe cjaaraemMoe
MOKHO 3allicaTh C TeM ’Ke 3HaMeHaTejieM, UTO W B IIEPBOM CJia-
raeMom:

5%y _  dy By

2x -y —(y - 2x) y-2x
Torza
10x N oy _ 10x 5y _1096—5y_—5(y—2x)__5
y—-2x 2x-y y-2x y-2x y—2x y—2x '
OrBerT. —5.

a b a+bd a b a-b

Ecam B TOKIEcTBax — + — = u———-= IIOMEHSATH

c C c C C C
MeCTaMU JieBbl€ U IIPpaBbl€ YaCTH, TO IIOJIYUYMM TOXKIOEeCTBa:

a+b a b a-b a b
= n =

c c c c c c
C mOMOIIbIO ATUX TOMKIECTB AP00bL, UNCIUTEIh KOTOPOH SBJIA-
eTcsi CyMMOM HMJIM Pas3HOCTHI0 HECKOJBbKHUX BBIPAMKEHUH, MOXKHO

3amucaTh B BUE CYMMbI MJIN PA3HOCTU HECKOJLKUX ApPo6eii.
2x+5y-9 2x 5 9 2 5 9
2x+5y-9 _2x 5y 9 _2,

i .

IIpumep 6. — =
xy Xy xy xy y x xy



. [TIABA 1

IIpumep 7. Sanuiure Apobb B BUJe CYMMbI MU PAa3HOCTH Iie-

a? +2a -7 5m + 3n
JIOTO BBIpaKeHusd u gpobu: 1) ; 2) .
a m+n
2 _ 2
Pemenme, 1) & 720-7 _& 20 T _ .o T
a a a a a

Sm+38n 2m+3m+3n _ 2m+3(m+n)  2m

2) - - N
m+n m+n m+n m-+n
+3(m+n): 2m Y

m-+n m+n
Orser. 1) a+2- 1 2) 2™ 3.
a m+n

1. ChopmymupyiiTe IPABUIO CIOKEHUA NPO0OEil ¢ OTUHAKO-
BBIMU 3HaAMeHaTedaMHu. JloKaKuTe ero.
2. ChopmynupyiiTe IpaBUJIO BEIYUTAHUA IPOOEN ¢ OgWHA-
KOBBLIMU 3HAMEHATEJISIMHU.

m Ha4aAbHbIM YPOBEHb B |

60. (YcrHo.) BeimostHuTE AeiicTBUe:

1)£+2; z)f_ﬂ; 3)g+§; 4)1_2
5 5 9 9 a a b b
61. Haiigure cyMMy MU Pa3HOCTD:
2 2
1)2_x+£; 2)7_y_2_y; 3)a+b_g; 4)7L+5i.
5 b 3 3 x x y Y
62. BrimmosiHUTE HeiicTBHE:
_ 2 2
pdm. 2m. 59 p. gx-y Y. g5 2
8 8 17 17 m m n n

E CpeaHu1i ypoBeHb B

63. IIpeacraBbTe B Bujae ApoOM:

1 a3, 2) L1y X3,
4x 4x 8 8
3)a+4+5—a; 4)x+3y+4x+7y;
9 9 10 10

22



PaunoHanbHble BblpaXXeHus

5m—2_m—10. 7a+13+17—a

9) 6)
8m 8m 6a 6a
64. YupocTuTe BbIpakeHUe:
1)5_x+3_x; 2)a+b_a—5b;
2a 2a 12 12
3)b—3+13—b; 4)a+2b+3a+6b;
5 5 8 8
5)6m—3_m—13; 6)5x—3+11—x.
10m 10m 4x 4x
65. YpocTuTre BhIpasKeHUe:
_ _ 3 —9p3
1) 3x 7y+15y Sx; 2) Ta+p° Ta-2p :
4xy 4xy 3p 3p
_p 4 _ _
3)5(1 b* b +5a; 4)3(1 4+4a+5_1 a.
6b° 6b° 8a 8a 8a

66. IIpencraBbTe B BuAe APOOM:

3a—-b 5b+3a, 9m+2k2_9m—3k2_

1) ; 2) ;
ab ab 5k 5k
2 2 _ _
3)5b me m +5b; 4)4(1 3+a+8_5 a.
4ms3 4m3 6a 6a 6a
67. Beruucaure 3a-5 + Sta opu a = l
4a? 4a2 2
. -7 T7+0b
68. HaiiguTe 3HaueHUe BLIPAYKEHUA 67 + b2 npu b ==
69. BeinosinuTe geiicTBue:
2 2
1) x* 25 : 2) 36  y :
x-5 x-5 y+6 y+6
x -3 6 Ta —1 -1
3 + ; 4 - ;
)x2—9 x2 -9 )az—b2 a? — b2
5) 2x+y+x—4y; 6)9m+5n_m—3n.
(x-y? (x-y)? (m+n)2  (m+n)?

70. YupocTuTe BhIpasKeHUe:

49 m2 x+ 7 6

1) — - ; 2 - ;
)7—m 7T-m )x2—1 x2 -1

23.



. MABA 1

3) 5x—2_5y—2; 4)3a—4b+2a—b.
x2 — yz x2 — y2 (a _ b)2 (a _ b)z
71. YupocTuTte BhIpasKeHUe:
| P o) QL
x-1 1-x c-3 3-c
3) 5x N 5y : 1) 10p N om .
xX-y y-x 2p-m m-2p
72. BeinmosiHuTe JeficTBUE:
1) c_ ,_x : 2) a 8 :
a-2 2-a xX-y Yy-x
1 4
3) 2m N 2n : 1) 6x N Y .
m-n n-m dx-y y-4x
E AOCTAOTOYHbIM YPOBEHb B

73. BrinosiauTe neiicTBue:
m2 —m 4-m 9¢ 18 + 6¢

1 - ; 2 .
)m2+4m+4 m2 +4m + 4 )02—60 c2 — 6¢

74. HaiiguTe pasHOCTb:

a? + 3a _ 8a+9 | 2) 3m m + 10
a2 +6a+9 a2+6a+9

m?—5m m?®—b5m
75. JokaKuTe TOXKIAECTBO:
(@a+b)? (a-b)2?

(@a-b? (a+b)? -9 2) + =2

1
) 2ab 2ab a2 +b2 a2 +b2

76. Haligure 3HaUeHUE BBIPAMKEHIS:
m?2 N 25
2m -10 10 -2m
x2 + 9y2 N 6xy
x -3y 3y —x

1) npu m = 25;

2) mpu x = 2016, y = %

77. Beruucaure:
2
1 x N 36
3x-18 18 - 3x

nopu x = —12;

24



PaunoHanbHble BblpaXXeHus

c? B 25k2 —10ck
c — 5k 5k — ¢

2) mpu ¢ = 199, k£ =0,2.
78. IlpeacraBeTe ApoOb B BUAE CYMMbI WUJIM PA3HOCTH IIEJIOTO BEI-
pakeHUA U IpoOU:

m+ 3. a* +a® -5 x2 +5x -3 4a —4b+ 7

1 s 2 ;3 s 4
) m ) a? ) x+5 ) a-b

79. IlpenacraBbTe APOOL B BUAE CYMMBbI MJIM PA3HOCTU IIEJIOT'O BEI-
paskeHUA U IpoOu:

a-"17 m2-md+7
1Y) 5 2) > 3)
a m

ié BbICOKMI YPOBEHb

80. IIpeacTaBbTe BhIpasKeHUe B BUAe APOOM:

VP+y+2 4 5p-5qg -1
y+1 7 p-q

7—-4m 9-5m 12a 3a2 +12
1) - 5 2) + ;
2-m)* (m-2)? (2-a)® (a-2)3
2 _ _
3) m®—-6n_ 2(m -3n)

(m-2)(n-3) @2-m)3-n)
81. YupocTure BbIpaskeHUe:
16 —7a 13 -6a
B-a2 (a-3)?
p* - 9q 3(p - 3¢9)

3) - .
(p-3)g-4) @B-pHA-9

ﬁ YAPAXKHEHMS AAS MOBTOPEHMS
e

15(2m - 3) N 5m?

b G-mp  (m-3)p

2)

@ 82. IlpencraBbTe BBIpasKeHUE B BUJe MHOTOYJIEHA:
1) (a — 1)(a + 3)% 2) (x — 4)2(x + 2).

r@ 83. Coxparure a1podb
x2 +y? - 22 - 2xy

x2 —y2 + 22 + 2xz




. FMABA 1

E\ PELLINTE 1 MOAFOTOBLTECH K M3Y4EHMIO HOBOrO MATEPMAAC

84. Brruucaure:

5 3 3 7
Dorls Do-os Ho-Sal
14 16 16 24’

85. IIpencraBbTe ogHOouNeH 15a3b” B Bume pousBefeHUA ABYX Of-
HOYJIEHOB, OAVH M3 KOTOPBLIX PABEH:

1) 3abs; 2) —5a2b7; 3) -b5; 4) 15ab.

@ MHTepeCHbIe 30AQ4YKU AAl HEAEHUBBIX ﬁ

86. Karep 1mo TeueHMIO peKU IIPOILILIBAET PACCTOSAHME OT MYyHKTa A
0 IyHKTa B 3a 2 U, a IPOTUB TeUeHUA — 3a 3 4. 3a KaKoe BpeMs
U3 OYHKTA A B IYHKT B IPOIJIBIBET ILIOT?

[§ CJIOKEHUE U BEIYUTAHUE TPOBEI
° C PABHBIMH 3HAMEHATEJSIMHA

Ecau npobu mmeroT pasHble 3HAMEHAaTeJIN, TO UX, KaK 1 O0LIU-
HbIe Ipo0u, cHAYaJia IPUBOAAT K O0IIeMy 3HAMEHATeJI0, a ITIOTOM
CKJIAIBIBAIOT UM BBHIYUTAIOT II0 IIPABUJIY CJIOYKEHUS WJIU BBIUUTA-
HUS Apo0ell ¢ OJMHAKOBLIMHU 3HaMeHaTeJIMU.

a c
Paccmorpum, Kak nmpubaBuTh Apodu 3 u —. IlpuBenem sTu

d
Ipodbum K mx o0IieMy 3HaMmeHareaio bd. g 5TOro 4YuCIUTENb

a a ad
U 3HaMeHaTeJb Apoou 3 YMHOMUM Ha d: 3 = d’ a UYHCJINTENb

c c_c¢cb c
W 3HaMeHaTeJb Apo0u — yMHOMKUM Ha b: — = Hpobu Z u 4

npugeau k ooujemy 3namenamento bd. Hanomunm, uto d Ha3bIBa-
0T 0ONOJHUMELbHbLM MHONCUMEeleM YNCIUTeNs U 3HAMeHATesd

a
Ipobu W a b — JOIMOJHUTENbLHBIM MHOMKUTEJIEM YUCIAUTENS U 3Ha-
c
MeHaTeJsI pobu ra

OnucaHHYIO IIOCJIEeNOBATEJIbHOCTh MOEHCTBUM [JsI CJIOMKEHUS
IpoOeii ¢ pasHBIMU 3HAMEHATEJAMU MOJKHO 3alKUCaTh TaK:

a c¢ _ad N cb _ad+be
b d bd bd bd
WA COKPAIeHHO:

b
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PaunoHanbHble BblpaXXeHuA

Y +b/c_ad+bc

a
b d bd

AHaJOTMYHO BLIIOJHAKT W BLIUYUTAHNE ;Lp06e171 C Pa3HBIMU

3HaAMeHaTeJIAMMU:
d b
‘e _ad —bc

d bd

SR

IIpumep 1. Bermosuure geiicraue: 1) 3 + é; 2) 2_ 2
m n a 7

Pemenue.
"3 ™4 3n+4m 2 %% 14-ab
1) —+ —=——; 2) — - — ="
m n mn a 7 Ta

O0wMM 3HaMeHaTeJaeM ABYX WX 0oJiee APo0ei MOKeT OBITh He
TOJBKO IIPOM3BeIeHIe MX 3HaMeHaTeJeil. Boobiie y apobeii ecTb
0eCKOHEUHO MHOTO OOIIMX 3HaMeHareseii. HacTo IIpu CJIOMKEeHUHN
U BbIUUTAHUU ;[p06e171 C Pa3HBIMM 3HaAMEHAaATeJAMMN ygaeTCA HaﬁTI/I
0oJiee IIPOCTOU OOINMMII 3HaMeHAaTeJ b, UeM IIPOM3BEeIeHMe 3HaMe-
HaTeJel aTuUX Apobeii. B TakoMm ciiyuae roBOpAT O npocmeiiuiem
o01IeM 3HaMeHaTese (AHAJIOTUYHO HAUMEHbUleMYy O0IeMy 3HaMe-
HATeJII0 YHCJIOBBIX Apobeit).

PaccmoTpum mpumep, rie sHaMeHATe N OPOo0ei — OTHOUJIEHEI.
N 3
6x2y 8xy3’

Pemenue. OOmuM s3HaMeHaTeleM TaHHBIX IPo0eil MOXKHO
cuutaTh omHouaeH 48x3y2, KOTOpBLIA ABJIAETCA IPOU3BEIEHUEM
3HaMeHaTeJell apobeil, HO B JaHHOM cJydae OH He OyJeT IIpo-
crefmumM obmuM 3HaMeHarejeMm. IlonpoOyeM HAWTH IPOCTEHINNIIA
00U 3HAMEHATEb, UTO IJIA Apobeil, 3HaMeHATe/J I KOTOPBIX SB-
JISTIOTCSA OJHOUYUJeHaMU, OyAeT Takke omHouwiaeHoM. KosdhduruesT
9TOTO ONHOUJIeHA MOJIKEeH NeJUThca U Ha 6, m Ha 8. HamMmeHsn-
M 13 TaKUX umces Oyzaer 24. B obmiuii 3HaMeHaTeNb KaKIas
U3 IIePeMEeHHBIX JOJIKHA BXOAUTH C HAMOOJIBIINM N3 IMOKAa3aTesei
CTeIleHU, KOTOphIe colep:kaT 3HameHaTenu apobeii. Takum obpa-
30M, IpOCTEHIINM 3HaMeHaTesneMm Oyaer oguouseHn 24x2y3. Torma
IOIOJHUTEIbLHBIM MHOMKUTEJIEM IJIs IIEPBOI APo0KM CTaHeT BhIpa-
sxenume 4y2, rak rak 24x2y3 = 6x%y - 4y2, a anaA BTOpOH — BBIpA-
skenue 3x, Tak Kak 24x2y3 = 8xy? - 3x. CiemoBarenbHO, UMeEM:

W g 442 .713x.-3  28y% +9x

6x2y " 8xy3 24x2y3  24x%y3

28y2 + 9x
24x2y3

IIpumep 2. BrimosrHuTE CI0KEHUE

.

OrsBer.




IMABA 1

O6paTuTe BHUMAaHNE, YTO B IpUMepe 2 IIPU HPUBEIAECHUUN IPO-
Oeii K o0IeMy 3HAMEHATENIO MOMOJHUTEIbHbIe MHOMKuUTenu 4y?
u 3X He COAep:Kaly HU OJHOI'O OOIIEero MHOMKUTEJsSI, OTJIHYHOI'O
OT eJUHHUIILI. ITO 03HAYAET, UTO MbI HAIJIMN IIPOCTEHINNIA OOI[uii
3HaMeHaTeJ b JPo0eii.

Paccmorpum mpumep, B KOTOPOM 3HaMeHaTeJIAMHR Apobeil sB-
JISIIOTCSA MHOTOUJIEHBI.

x+4 +4
IIpumep 3. BeimosHUTE BEIYNTAHTE S .
xy—x2  y2-xy

Pemenume. Urobbl HaliTH OOIUI 3HAMEHATEJNb, PA3JIOMKKUM
3HAMEHATEeJN HA MHOMKUTEJIN:

xy —x%2=x(y — x) muy® — xy = y(y — x).
ITpocreiimum o6mIMM 3HaAMeHaTeJaeM Apobeill OyaeT BhIpake-

Hue xy(y — x). Torga HOMOJTHUTENIBHBIM MHOYKUTEJIEM AJISA IEePBOH
Ipo0u CTaHET Yy, a AJs BTOPOIl — X. BRIMOJIHMM BBHIUYUTAHUE:

x+4 y+4  Yx+4  Yy+4  yx+H-x@+4) _

xy—-x2 yr-xy x(y-x) yy-x) xy(y — x)
xy+4y—xy—-4x _ 4dy—-4x _ 4dy-x) _ 4
xy(y — x) xyly —x)  xy(y—x) xy
OrBerT. i
xy

Takum o6pas3om, 4TOOBI BBINOJHHUTH CJIOMKEHINE WJIN BLIUKTA-
HUe apobeii ¢ pasHbIMU 3HAMEHATEJIIMU, HYKHO:

y 1) Pa3IoKuTh HA MHOKUTEIM 3HAMEHATENU IpPodei, ecau
4~ 3TO HE0O0XOaMMO;
2) HaiiTH OONIWIT 3HAMEHATENb, JIy4llie IIPOCTeHIITHii;
3) 3ammcaTh TOMOJHUTEIbHbIE MHOKUTEJIIH;
4) HaliTH OPO0H, KOTOpasA ABJIAETCA CYMMOM MW PA3HHU-
el TaHHBIX APOoOeilt;
5) YIPOCTUTH 3Ty APOOH M IMOJYYUTh OTBET.

AHaJIOrMYHO BBHIMOJIHAIOT CJIO0MKEHUE M BBIUMTAHWE IIEJIOr0 BbI-
pakeHus 1 Apoou.
a?-a
IIpumep 4. YupocTure BuIpaskenue a + 1 — “_3
a J—
Pemrenwne. 3anumem Boipakernue a + 1 B Buze qpobu co 3Ha-
MeHaTeJeM 1 ¥ BBLIMOJIHMM BBIUMTAHUE:
a?-a *?%a+1 a?-a (a-2)a+1)-(a2-a) _

a+1l—-—=
a-—2 1 a-—2 a-—2

28



a’2+a-2a-2-a%2+a

PaU,VIOHaﬂbeIe BblpaxeHua

a-—2

OrsBer. .
2—-a

. . 2
1. Kakoii sHaMeHaTe/ b ABIAETCA OOIUM AJId Apodeit — u —2

4

n m

2. Kak BLIIOJTHUTH CJIOKEHNe 1 BhIUNTaHUE Ipodeil ¢ pas-

HBIMU 3HAMeHAaTeJIIMU?

m Ha4aAbHbIM YPOBEHb B |
87. (Yeruo.) Hatimure obiiuii 3HaMeHaTe b ApPOOeii:
)&l Xl ga,b g,
3 6 12 8 x Yy m 3
88. BrimonuuTe geiicteue:
1)ﬂ_2; 2)2 f’ 3)1_2; 4)§+£
2 3 4 8 y c 3
89. BoeimoJsiHuTe IeiicTBHE:
nEse  gm_n g, byt 4
5 4 6 3 b a 5 p
@ CpeAHW YPOBEHb B
90. IIpeacraBsTe B Buae ApoOm:
2 2
n3_ 1. ga, Ta g 2" 5a°  Tm m
5a 2a 4b 5b 9% 18b 12n2  18n2
91. BrimosiHUTE IOelicTBUE:
2 2
22 g X 3 g e, Ba ) l0 X
4m  bm 6y 8y 9m2 12m?2 15y 10y
92, IIpeoGpasyiiTe B 1po0b BhIpasKeHUe:
1)2_x+x—4; 2)4m—2n_m—n; 3)a+2_3—7a;
3 5 10 5 4a 6a
4)2—3y_5—3x; 5)x+7_3y+4; 6)4a+b+a—6b.
Y x % 15y 2a 3b

29.
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93. IIpencraBbTe B Buae APOOM:

1)g+a—2; 2)2x—y_x—y;
4 3 14 7
3)x—6+7—2y; 4)6m—n_8n—5m.
2x 4y 3m 4n
94. BrinosHure geiicTBue:
1 a-2 2+m m2-5 1 1-3x2
1) —+ H 2 - ; 3) — + ;
) a? a ) m?2 m3 ) 2x5 x7
_ _ — -2 -2
4)(1 b b a; 5)‘c’anrern 3m; 6)x y y x.
ab b2 mn? m2n xy? x2y
95. Yupocrure:
_4n2
1)m+2_l; 2)i+3 4n;
m?2 m nb n’
xX-y y-x c—2p 2c-p
3) ———F——; 4) + .
x2 xy cp? pc?
96. BrimosiHUTE AEMCTBUA:
1 1 1 1 2 3
1) —+—+—; 2) ———+—;
) a b ¢ ) 3 2 ¢
3)i_i+i; 4)a+b_b+c+a+c.
Xy yz xz ab be ac
97. BuInloJIHUTE OENCTBUA:
pl 1,1 2.8 4
p m n x x2 x3
3)i+i+i; g *-v, ¥y-2z x+z2
ab bc ca Xy yz xz
1 -1 7 1-
98. JloKkasKkuTe TOXKIeCTBO 8x + iy Xty x.
Tx 2y 14xy 14x
3m+2 n-1 bm+3n m+1
99. IToxasKuTe TOKIECTBO - - = .
5m 2n 10mn 10m
100. IIpeoGpasyiiTe B APOOL BhIparkeHme:
2 2) 8m — 3) % - p3
y m p
2 2 _
HEIY g pyap -8l gy 22Amn
a 3x 4n
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101. ITpencraBeTe BhIpasKeHne B BuUIe APOOM:

2 2
Hm-3  pap+l; Ty gyrp P S
n p y 2p
102. YupocTuTe BhIpakeHue:
n1-2_ 2 24+ L
2 3 a b
gm-2_;, m*2 4) +a-b.
3 4 a+b
103. BeImmosiHUTE NEHCTBUA:
) RN P 25 -1, 1,
3 4 c d
3 2+3_,,2-2 4) S
5 2 x -y
104. Hailimure cymMMy U PasHOCTDH ApPoOeii:
Dt 2 ut
xX-y x+y a+b a
105. HaiiguTe cyMMy U Pas3HOCTH APOOeii:
1) 1 u 1 ; 2) 1 u l
2a+b 2a-0b m-n m
106. YpocTuTe BhIpaKeHUe:
Hn2, 3 2) & 52 2
a a-1 a—-c a xX+y x-y
1) x 2; 5)a+1_ a; 6) a a _
x-1 x-2 a a-1 2a -1 2a+1
107. BrIimmosiHUTE IeiicTBUe:
nis 1, ) P
b b+2 m-n m+n
3) p 3 : 1) x_ 1+ x
p-2 p+3 1-x x
108. BrimosHuTE neiicTaue:
1) a-2 N a : 2) m 3 3m :
2@+1) a+1 4(a+b) 5(a+Db)
3) a-2 a+1 1 4 . 5

20+6 3a+9 ax —ay bx-by
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5 30 6 2
5) ————; -
x x(x + 6) x“+3x x

109. Brimonuure geiicTBue:

m-1 m Ta 4a
1) + N 2) - ;
3m+2) m+2 3(b+2a) 90+ 2a)
3) x -2 _x+1; 4 3 N 2 :
3x -12 2x -8 mx +my nx+ny
i 6) —o—— - —.

a a(a+2) m2+8m m

110. IIpencraBbTe BhIpakeHUe B BUjle APOOU:
1) 4n+mJr 1 2)a—6+ 3
a?-4 a-2

5 5
n2-m?2 n+m
x x2

3 - .
)x—5 x2 -10x + 25

111. ITpeobOpasyiiTe BeIpaskeHne B JPOOb:

4a - b 1 2 b+6
1 + ; 2) ——+ ;
)az—b2 a-b )b+3 b2 -9
2
3) m m

m+4 m?+8m+16
B} Aocrarosmsii yposes T

112. YupocTuTe BhIpasKeHUe:
a+4 b+4 2) m?2 Lx
ab-a?2 ab-b2’ mx —x2 x-m’
2 1 4y Bab—2Ta? _ 3a —p2
x2 -4 x2+2x b2 — 3ab ab — 3a2’

1)

3)

113. YupocTuTte BBIpAYKEHUE:

a-—2 2-b t2 a
1 - ; 2 — ;
)ab—a2 ab — b2 )ta+a2 t+a
3) 4 2 4 3n2 — 8m?2 . 3mn — n?
a2-9 a2 +3ad’ n2 - 2mn  mn -2m?2’

114. [ToxakuTe TOKIECTBO
(@-1)a-2) (a-1(a-9) N (a-5)a-2) _
12 3 4

1.
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PaunoHanbHble BblpaXXeHuA

115. IIpeacTaBbTe BBIpasKeHNE B BUe APOOH:

2 2 4
1)m—n—u; 2 p-——-2;
m+n p-2
4 2
3yaz -2 41, )P _4p-1
a2 -1 2p -3
116. IIpencraBbTe BBIpAXMKEHNE B BHUE IPOOU:
2
Hm-—2 .3 2) 9™ _op 4.
m+3 3m +1

117. oxaskure, 4YTO IJi BCEX MONMYCTMMBIX 3HAUEHUU IepeMeH-
4m -5 m-1
"m—-21 2m -6

HOII m 3HAUeHUe BbIpaKeHud HE 3aBUCHUT OT m.

118. YupocTuTre BhIpaskeHUe:

x-1 2-x 2m 5 2m?2
1) ; 2) - + ;
x2-x+1 x8+1 m-5 m+5 25-m2
_ 2 _ g _
3) 6 N m 12; 4 3 +a a 3_1-
m2 -6m 6m — 36 2a + 6 a2 -9
119. YopocTure BhIpaKeHUe:
a+1 a+2 2a a 2a?
+ ; 2) + + ;
a2+a+1 ad-1 a-3 a+3 9-a?
2 _p_
g4, me8 2 Pobo2
m2+4m 4m +16 3b+6 b2 -4
120. JokasK1Te TOKIECTBO 0,9 __03e+06 _ 3 .
0,25a +0,5 0,542 +2a+2 a+2
0,35 B 0,2a - 0,6 1

121. TokakuTe TOMXKIECTBO = .
0,5¢ -1,5 a2-6a+9 2(a-3)

122, IIpeobpa3syiiTe BhIpakeHUe B IPOOb:

a? — 2ab + 4b? N a? + 2ab + 4b?
a2 — 4b2 (@ +2b)2
2 4 N 2

(@-3)2 a2-9 (a+3)?2

1)

2)

123. IIpeobpasyiiTe BbIpasKeHUe B APOOb:

2 _ 2 2 2
1)x Xy +y +x +xy+y_

x? - y? (x +y)?
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2) 1 2 1

x—22 x2-4 (x+27

124. Tlpy KakKoM 3HaUe€HUM @ BhIPpAMKeHHe 2 + TOKJ€CTBEH-

X —

HO paBHO Apoou;

E BbICOKMM YOOBEHbD

125. [TokaKkuTe, YTO 3HAUEHNE BHIPAKEHUS

a3+3a_3a2—14a+16

a+2 a2 -4
IIPU BCeX AOIMYCTUMBIX 3HAUEHUAX IIePeMeHHOH — IOJIOMKUTEILHO.

2x?
4

+ 2a

126. Moxaxure TOXKAECTBO

a+a2+2a2+3a+1_a3+2a__1
a? -1 a-1 ’

3x +4 x+4
127. TocTpoi =15 - '
oCTpoiiTe rpa@uK QYHKIUHU Y (5x -10 3x - 6)

128. HalinuTe 3HaueHNe BhIPAKEHUA
3a + 0,5b 12a 3a - 0,5b

9a2 - 1,5ab  9a2 - 0,252  9a2 + 1,5ab
npu a =-3, b=19.

129. HatiguTe 3HaUeHUE BLIPAKEHUS
x+0,2y 12,5x __x-=0,2y
4x2 - 0,8xy 12,5x2 - 0,5y2 4x2 + 0,8xy
npu x = —10, y = 49.

130. CyiiecTByeT i TaKoe 3HaUeHIe X, IPU KOTOPOM 3HAUEHUe
BBIPAYKEHUA

11 x x2 +4
2-x 2+x 4-—x2 2x3-8x

paBHO HYJIIO?

L = YNPOXKHEHUI AAL MOBTOPEHMS
o -

@ 131. CkoJIBKO KHMJIOTPAMMOB COJH COfep:Rutrcad B 60 Kr ee

5-mporeHTHOrO pacreopa?
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@ 132. 13 nByX ropoJoB OJHOBPEMEHHO HaBCTpeuy ApPYyr ADPYTy
BBIEXaJIM JiBa BeJjlocurenucTa. PaccTosHue Mesxkay ropogamMu pas-
HO S KM, & CKOPDOCTH BeJIOCUIIEJUCTOB V; KM/4 u v, KM/4. Hepes
t u omm BecTpeTmanuch. CocraBbTe (HOPMyTy AJIA BBIUMCIEHHSA t.
Haiigure saavenne t, ecau s = 150 kM, vy = 12 Km/4, vy, = 13 KM/4.

m 133. UzBecTHO, UTO X 3. Haiigure 3mauenue gpoou:
Yy

P PR el N
Yy Yy Yy Xy

x2 + 2xy

E\' PeLumte M MOArOTOBbLTECH K M3YHEHMIO HOBOIO MATEPUAAQ

134. BrinmosiHUTe YMHOMKEHUe:
)é E 2)§.1é; 3)22.3§; 4)71.21.31'
5 16 7T 9 3 4 7T 5 2

2 2 3 3
135. Brriuucaure: 1) (lj ; 2) (—EJ ;0 3) (—lj ;0 4) (llj .
7 5 5 2

9 MHTepeCHbIe 30AQ4YKU AAl HEAEHUBBIX ﬁ

136. [l aKTOBOrO 3aJia IITKOJIBI Ipuodpeau JirocTpy Ha 31 smam-
MouKy. JIMpPEeKTOPy IMKOJBLI HYXHA BO3MOMKHOCTH BKJIIOUATHL JIIO-
6oe ux KoJsnmuecTBo, oT 1 mo 31. Kakoe HamMeHbIIIee KOJIMUYECTBO
OOBIUHBIX BBIKJIIOUATEJEH AJIA 9TOro moHazoourca?

Homawnsasa camocmosamenvuas paboma Ne 1

Ilns kaxncdozo 3ad0anus npednazaemcs uembvipe 6APUAHMA OM-
sema (A-T'), u3 KomopvLx MOAbKO 00UH ABASACMCS NPABULLHBLM.
Buibepume npasusibHblil 8apuanm omaeema.

iﬁ 1. Kakoe 13 BBIpasKeHUI He ABJIAETCS LEJLIM PAMOHAJIBHBIM?

A. lany; B. m_3’ B. L; I.0,25x + y.
5 5 m-—3
Sax
2. Coxparure gpobpr —.
Sxy
A28, B. 4, B. ¥, r. 2.
Y Y a 5y




. IMABA 1

3. BuImmosauTe meiicrBue mn._ %
A m—5; B. 3m—5b; B. 15—mb; I. mb—15.
3-b 3b 3b 3b
@ 4. HaliguTe momycTUMbIe 3HAUCHHUS IIEPEMEHHOH a B BhIpasKe-
HUMN a- 3.
a+2

A. JIro6oe umciio;

B. m11060€e uncio, Kpome 3;

B. m11060e unciio, Kpome —2;

T'. m1060e uncio, kpome —2 u 3.

2p +4
5. Cokparure npobb 12) .
pc—4
A. L; B. L; B. E; T. L
p-2 p+2 p 2-p
. 4a
6. Brimosuure geiicTBue +
m-a a-m
Admrda gy, B.-4; r 2mrie
m-a a-m
@ 7. Ilpu Kakux 3HaUYEHUAX X APOOb W paBHa HyJI0?
x —_
A.-3ul; B. -3; B. 1; I'. Takux 3HaueHUN X HET.
2m m 2m?2
8. Yupocture BeIpaskeHme + + .
m-3 m+3 9-m2
2
AT : B _™M : B. 5m +3m; I‘.—l.
m -3 m+3 m2 -9 3
3 _
9. IlpeacraseTe ApPOOHL ——— 3 B BHU/Ie CyMMBI IIeJIOTO BHIPa-
m
JKeHUs U Apoou.
A.1—l+i; B.1+i; B.1—m+i; I‘.1—m+i.
m m3 m3 m3 m3
— x2 -9
lJ 10. IIpm KaKMX 3HAUEHUAX X BBIPAKEHUWe — —— HUMeeT
lx+1] -4
cMBbICII?
A. TIpu m1006BI1X; B. mpu x # —5;
B. pu x # 3; I'.mpu x # 3 m x #—5.
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29
11. ITpu KaKMUX 3SHAUEHUAX X IPOOL Vﬁfﬁ paBsua HyJI10?
A. 3; B. 3 u -3; B. -3; T.3 u-5.
20x -4y) x? -8y

12. Haiimure 3HaueHne BbIPAKEHUA

x-2)y-1) @2-x1-y)
opu x =13, y = 0,99.

A. 1300; B. -1300; B. 130; I'. -130.

3AJAHUS JIA IIPOBEPKH 3HAHUII K § 1-4

iﬁ 1. Kakue 13 BbeIpaskeHUH — Iejible, a KaKkue — APOoOHbIe:

Dia 2 Y ytE gpeopoae
3 x 9
2
2. Cokparure npodn: 1) m—; 2) @.
mn 4bc
3. BeimonauTe meiicrue: 1) a-b + 2; 2) g - é
n

@ 4. Haﬁ].'[HTe JOIIYyCTHMBIE€ SHAUYEHU A HepeMeHHOﬁ B BBIPaKEeHUMN:

H—° gy 22 1
x(x —1) a+2 a-3
5. Coxkparure ApooOb:
1) 16am 12am? 3) 2m — 6 ax + 2a
206m’ 8me ’ m2 -9’ x2 +4x+4

6. Brimosuure peiicTBue:

1) 3a N 3b; 2)5x+y+x—5y.
a-b b-a

x2y xy?
2b b 2b2
+ + .
b-4 b+4 16-10b2
8. IlpencraseTe ApPOOL B BHE CYMMBI HJIN PA3HOCTH I[€JIOI'0 BbI-
paskeHUs u IpoOu:

iE 7. YupocTuTe BhIparkeHue

2 _ .3 2 _
1) ct —c +5; 2) p p 2.
c? p-1
. x2 - 4x
iz 9. ITocrpoiite rpaduk GyHKIUT §y = ———.
16 — 4x
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Jlononnumenvrvle 3a0anus

— x2 -16
l,! 10. Haiigure: 1) 0o61acThb OIpeaeeHIsA BhIPAXKeHMI m;
x2 -16
2) sHaueHUs X, IPU KOTOPBIX JPo0h ————— paBHA HYJIIO.
x+1/-5
3(a-20) = a®-6b

11. YupocTuTe BhIpakeHue .
(@a-3)b-4) (B-a)4-b)

E YMHOKEHHUE TPOBEIL.
° BO3BEJEHUE IPOBH B CTEIEHD

Hamomuum, uTo mpousBeleHNEeM ABYX OOBIKHOBEHHBIX Ipo0eit
ABJAETCA AP0o0b, YUCIUTENb KOTOPON PaBeH ITPOU3BENEHUIO UKC-
JuTeJiel, a 3HaMeHaTeJ b — IIPOU3BeIeHUI0 3HaMeHaTeJ el JaHHbIX
Ipobeii:

IMokaxeM, YTO 3TO PABEHCTBO SBJISETCS TOMKIECTBOM IJIsI JIIO-
ObIX 3HAUeHUH a, b, ¢ u d npu ycaosuu, utro b # 0 m d = 0.

a c
Ilycts b =p, 2 = q. Torga mo ompexesieHUI0O YacTHOTO a = bp,
¢ = dgq. Ilosromy ac = (bp)(dq) = (bd)(pq). Tak xrak bd # 0, To, cHO-

Ba YUYHUTBIBadA OIIpeJesieHre YaCTHOI'O, IIOJYUUM: pq = ﬁ CJIe,ZIO-

BaTeJbHO, ecau b # 0 u d # 0, To a.c_ E.
b d bd
ChopmynupyeM npasuio ymHoxcerus 0poobeii.

V‘ dmob6v. ymHoicumes 0pobv Ha 0podb, HYHHO nepemHo-
Humb omdenvHO HUCAUMENU U OMOeNbHO 3HAMEeHAmenu
comHoYMcumenel U 3anucamsv nepevlil pe3yiomam 6 YUCAU-
mene, @ 6mopoil — 6 3HameHamene npousgedenus dpoobeil.

@)

4

IIpumep 1. BelmosHNTEe YMHOMKEHNIE b . 12m'
m2 b2

bt 12m  b*-12m  4b?
Pemenune. . = =—.
Im2 b2 9m2 .2 3m
2
OrBer. ﬂ
3m
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cm + cd 8x3
2x m2 — d2
Pemenue. UcnonsayeM IpaBuiIo YMHOMeHUA Apobeil 1 pas-
JIOKUM Ha MHOMKUTEJIU YMCJHUTeNb IepBoii Ipobu 1 3HaMeHAaTelb
BTOPOI1:

IIpumep 2. Hatigute mpousBeneHne

em+cd  8x*  c(m+d) 8x  dex?
2x m2—-d2 2x(m-d(m+d) m-d
2
OrBer. dex .
m-d

Ob6paTuTe BHUMAaHUE, UTO B mpuMepax 1 um 2 mpu yMHOKEHUU
Ipobeit MBI He HaXOMWJIU CPasdy Ke pes3yabTaT YMHOMKEHUS YNC-
auTesied m 3HaMeHareseli. CHavaja MbI 3alUCaJId IPOU3BENEHUSA
B UHMCJUTeJie W B 3HAMEHATeJie 10 NMPaBWJIy YMHOMKEHUs apodeid,
MOTOM COKPATHJIM IOJYUYEeHHYIO Apo0b, TaK KaK OHa OKasaJach
COKPaTUMOM, a ysKe 3aTeM BBIMMOJHUJINA YMHOYKEHUE B YUCJIUTE]IE
U B 3HaMeHarTese U 3anucanau oTBer. IlesecooOpasHO 3TO YUUTHI-
BaTh U B JaJbHEHIIEeM.

x
IIpumep 3. YMHOKUTH APOOH = T ox Ha MHOro4wIeH x2 + 4x + 4.

x2 + 2x
2
Pemenue. Yuuresasa, qT0x2+4x+4=%, nMeeM:
_ _ 2 _ 2
x -2 (22 + Az + 4) = x -2 X +4x+4=(x 2)(x + 2) _
x2 + 2x x2 + 2x 1 x(x + 2)
C(x-2)(x+2) x%2-4
x x
2 _
OTBeT.u.
x

ITpaBuio ymHOMKEeHUSA Apobeil MOKHO PACIPOCTPAHUTEL Ha IIPO-
u3BeIeHne Tpex 1 0ojiee MHOMKUTEel.
x3 -8 3x+9 5x—-15
x2-9 x-2 38x2+6x+12
(= 2)(x% +2x +4)-3(x + 3) - 5(x — 3) _5
(x —3)(x + 3)(x — 2) - 3(x2 + 2x + 4) )

IIpumep 4.

a
PaCCMOTpI/IM BO3B€JI€HUE L[pOﬁI/I ; B CTelleHb n, rae n — Ha-

TypaJbHOE UMCJIO.

ITo ompenmenenuio cTemeHW ¥ MPABUJAY YMHOMKeHUSA apoGeit
nMeeM:
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n MHOXKHUTeJeH

n
al a a a _a-a-...-a _av
b b b b b-b-...-b b

n MHOXKUTeJeH n MHOXKUTeJeH
CienmoBaTeIbHO,

i) -5
b) b

ChopmysniupyeM IIPaBUJIO 6038e0eHUs OpoOU 8 cmeneHts.

;\‘ Ymo6vL 6036ecmu 0pobb 6 cmenenv, HYHHO 6036ecmu 6
amy cmeneHdb YUCAUMENb U 3HAMeHAMEeNb U Nep6bLl pe-

o
3yabmam 3anucamov 6 WUCLUMENb, @ 6MOPOL — 6 3HAMe-
Hamenv 0poou.

- . 3x2y 3 (Bx2y)3  33(a2)3y3  27x6ys
e . = = = N
PHMED 9+ | "5y3 G2} 53(3)3 12519

5
m7 pl2
; B BHUJie Ipoou.

ITpumep 6. IIpeacraBbTe BEIpAXKEHNe (—

5
mipi2) s (m7) - (p'2)>  m35pso
Pemenue.|— =(-1)y - = - .
o o
m35 60
OTrBerT. — mTp
t5
( 2 1. ChopmynupyiiTe OpaBUIO YMHOMeHHA apodeii. okxa-
JKITE ero.
2. ChopmMyIupyHTe IIPABUJIO BO3BENEeHUSI IPOOU B CTEIIEHb.
Hoxraxkure ero.

©

m Ha4YOAbHbIM YOOBEHb |

137. BeITOTHUTE YMHOMKEHIIE:

pdx b g 2a g5m 3 3c 1
a 3m a b5 4n p x
138. BeimonauTE YMHOMKEHYE:
1)5_P_i; 2)2.1; 3)1.@; 4)i.ﬁ.
a 2b 9 b Ta 3 m 8
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139. IIpeobpasyiiTe B 1poOb BhIPAKEHIE:

a? 7 bt 5 1 a 9 x
1) — - —; 2) — - —; 3) — - —; 4) — - —.
) 5 a 3 b )a2 3 )x2 3
140. IIpeobpasyiiTe B ApPOOL BLIpaKeHIe:
7 b2 5 a® m 1 a? 4
1) —-—; 2) — - —; 3) — — 4) — - —.
)b 3 ) 3 2 ) 8 m? )12 a
B creunii yposers C—
141. BrinmosiHuTe HeiicTBUE:
3 2
1)5_a‘ 21; 2) 3,5 .4L; 3)6_.@;
7 20a? 14a2 5b 30 cm
2 21 5x2 21y2
y-3m. _a 5)4L.(__P); 6)__3,(_ y j
5a2 9m?2 Tp 8x3 Ty 25x
142. TIpeobpasyiiTe B Apo0Ob BBIpAXKEHUE:
2 2 2 1 2
p1oms 11 . 5 6p 2,5¢ g 1. *,
22 10m 7 15p3 xp 45
2 4 2 13b
4)4_“.[_Lj; 5y D¢t 4% L (_ij
p> 8a? Ty 10c3 65063 30a
143. IIpeobpasyiiTe B 1po0Ob BhIpasKeHUE:
b 4m3 5b
1)9p ——; 2) —— - x3 3) 9ab? - ——j;
) 9p 62 ) 22 ) ( 343
bd 1 5
4) -Tabd - —; 5) —4mn?2 . ; 6) -11a%b - | - .
) ~Ta 14a ) 8mn ) ( 22a3b2)
144. BeinmosuuTe aelicTBUE:
a 7x8 Ty
1 -12m; 2)ad - ——; 3) ——Z - 12xys3;
)16m2 ) a? ) 4x2 y
m 1 7
4) bem* | ——|; 5) —bab? - | ——— |; 6) 13c2d - ———.
15¢ 10ab 26¢3d2
145. YupocTuTe BbIpaKeHUe:
3 3 3 5
1) Tc .25m : 9) - 8a _45c ;
10m2 14c8 27¢* 16a3
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3 3 37
g) ¢ ( 5a]; g -—1 _(_mpq}

15a8 | 8c*  25p27 11

146. YupocTuTe BbhIpaKeHUe:

1) 9m? 35a% 2) Tp® ([ 27a*)
2502 18m5’ 18a3 | 14p® )
3 2 1 12¢%d4
3) - 5m . n : 1) - [ _lac _
21n7 10m* 18c3d* 7
147. BoITIOTHUTE YMHOMKEHUTe:
2 2 _
1)a +2a‘ a : 2)7_m.a ab;
5 4a + 8 a 21
_ 2 2 _ 2
3) 2a -b 15a : 1) 10ab  x° —y*,
10a b-2a x+y Sab
_ 2
5) _ab—ac  25p : 6) a® +ab xy _
10p xc—-xb x2 a? + 2ab + b2
148. BpImosHuTE YMHOMKEHIE:
2 _
1) m* —3m X : 2) 5a X :
7 2m - 6 x2 +xy 15
_ 2 _ 2
3)a b 24m; 4)x y ‘20pc;
16m2 b-a Spc  x-y
3a - 3b 18x m2 — 2mn + n2 p?
5) |- ; 6) :
12x mb — ma pe m2 —mn

149. BosBegure B CTeIEeHb:
3 2\4 2, \2
p 3c 3mn
| —1; 2)|— | ; 3) |- ;
(&) a5 el

om2 )’ 2a3b 2m3\'°
o35 e[ el

150. IIpencraBbTe B Buae ApoOuU BhIpasKeHUe:

2 4 4e2m3
e ez ol

3¢3\? e3m)\° ab3 \°
K [7); °) (@j; % (—0—2]-
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@ AOCTATOYHbIV YPOBEHb B
151. YupocTure BhIpaKeHUe:
2 2 47,2 3
1 54a4c ‘ 32ab . 52bc : 2) 147x%y - 10xp? - Y
8163 13¢3 128a3 p3 105x5
152. BuInmosiHUTE OEelICTBUA:
3 3 3 3
1) 14xz° 27y° 45xy; 2) b . 3med - 74m3b
81y2 bxz 722 111mb® ct
153. Haf/i,zu/ITe IIpou3BeaeHue:
-4m+4 m?2 -9 x2 -10x + 25 «x3 + 27
1) 2) - . .
m?+6m+9 3m-6 x2-3x+9 25-x2
154. BeInoIHUTE YMHOMKEHIE:
1)a2+8a+16.7a—7- 2)_y3—8.y2—6y+9
-2a+1 a2?-16 9-y2 y2+2y+4
155. IIpeobpasyiiTe B 1poOb BBEIpaKEeHMUE:
5 2m
1) (4a + 20b —, 2)(m2 -4) ————;
) ( T ) (m? =) T
a
8)—————— (a2 - 6a +9);
) 2a% - 18 ( )
4) (x3 +27y3) - 5 .
3x2 — 9xy + 27y2
156. IIpeobpasyiiTe B 1po0Ob BBIPAKEHIE:
4 c
1 - (6x + 18y); 2)(c2 +4c+4) | —|
) g ( y) ) ( )(302_12)

157. BeimonuuTe geiicTBUsA:

1) 25x2 o 16y° 2. 2)962—2xy+y2_ x+y3
8y3 125x3 )’ x2+2xy+y?2 \x-y)’

158. BoimosiHuTE IeMCTBUS:

1 _16m3 2_ 9nt 3. 2) m—-n\> m2+2mn + n?
27nb 8m2 )’ m+n m2 — 2mn + n2’
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159. HalinuTe 3HaUeHUE BHIPDAYKEHUA:
1 6ab—b'25a2 - b2
5a +b 6a -1
ad +8 a® +a
a2 -1 a?-2a+4

m BblCOKMIM YPOBEHD

160. BrimoiHUTEe YMHOMKEHUE:

npu a = 1,2, b = 6;

2) npu a = 6.

1) x2 +ax —cx—ca x?+ac+xc+xa,

b
x2 —ax +cx—ac x2+ac-xc—xa
5a -5b 2 -y -c-y
3c+3y a2-b2+a-b

az—b2+a+b‘4a—4b
a2 -b2+a-b 8a+8b

161. BprumcauTe 3HaueHMNE BBIPAKEHUS

mpu a = 100, b = 101.

ﬁ YNPOXKHEHMS AAS MOBTOPEHMUS

-
E 162. PemuTe cuctemMy ypaBHEHUII:

x—1+y—1 9

3 2

x-1 y-1_4
3

2 12

%(x fy)=3,
1) 1 2)
g(x -y) =25

iz 163. IlocTpotiTe rpaduk GyHKIUN Y = - x2,

E\‘ PeLunte 1 MOArOTOBLTECH K M3YHEHUIO HOBOTO MATEPUAAC

164. Haiigure umcjo, B3BAMMHO 00paTHOE C UMCJIOM:
1) 4; 2) —-7; 3) l; 4) —E; 5) 0,16; 6) 1,2.
3 5
165. Brrunciure:
26 91 1 15

1)—:——; 2)2=:—; 3)—31:23; 4)—52:(—1£}
45 135 2 16 7 14 15 25
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5 WHTepecHble 30AQ4KM AAS HEAEHUBbIX ﬁ

166. (XV-a Bceykpaunckas orumnuada, 1975 2) Ilpu xakux Ha-
TypaJbHBIX 3HAUEHHUAX n umcyo 2" + 65 aBisdeTca KBagpaToM Iie-
Jjoro umncJaa?

R —
S NEJEHUE
* JIPOBEH
HamomuuM, uTOOBI HaliTHM YacTHOE ABYX OOLIKHOBEHHBIX IPO-
Oeli, HY:KHO JeJIMIMOe YMHOXKUTEL Ha AP0o0b, OOPATHYIO HEJIHUTEIIO:
2,83_27_14
5°'7 5 3 15
DopMyJIOl 3TO MOXKHO 3aIIMCaTh TaK:
e.c_a d
b'd b ¢
JloKasKeM, YTO 9TO PABEHCTBO SABJAETCS TOMKIECTBOM IJS JIO-
OBIX 3HAUEHUH a, b, ¢ u d ipu ycaoBuu, uTo b # 0, c=#0u d = 0.

a d) c a. d c a a
Tak kag |— — |- —=—+|—-—=|=—:1=—,
b ¢) d b c d b b
a . c_a d
TO II0 ONpPEeAEeJIeHUI0 YaCTHOI'O MMEeeM: — : — = — - —.
b d b c
CunenmoBaTenbHO, ecan b #0, c 20 u d = 0, E;EZE.E.
b d b c

I po6b d Ha3bIBAIOT 00pAMmMHOll Ipodu %
c
ChopmynupyeMm npasguo 0eaernus Opooeil.

V\‘ Ymo6sL pa3denumd odny 0podbL Ha 0pYzYilo, HYIHCHO Tep-
4 ey 0pobb ymuoicums Ha 0pob6b, 06pamHy0 6Mopot.

1x2

Ilpumep 1. Pasmenaute npobb

Ha po0b Sx
gy 0 APODR g e
Pemenue.
21x2  3x _ 21x?* 16y* 21x*-16y* Tx-2 14x

8y3 "16y2 8y3 3x  8y3-3x  y y
OrsBerT. 14_x
Y
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IIpumep 2. BeimosiHuTE HejieHUE —25 3x+ 15.

x2 + 2x x

Pemenune.

—25.3x+15_(x—5)(x+5). x

x2+2x x  x(x+2) 3x+5)
_(x=5)(x+B5)x  x-5 _ x-5
3x(x + 2)(x +5) 3(x+2) 3x+6
OTrBerT. x—5.
3x +6
2 _
IIpumep 3. YOpocTure BhIpasKeHUe a 5 4 : (a2 + 4a + 4).
a
2
Pemenue. Tak Kak a2 +4a + 4 =a+i—a+4, TO:
2 _ 2 _ 2
a 4:(a2+4a+4):a 4:a +4a+4 _
5a b5a 1
_(a—2)(a+2)' 1 _@-2)a+2)-1  a-2
5a (a + 2)2 5a(a +2)2  ba(a + 2)
B a-—2
~ 5a2+10a
OTBeT.&.
5a2 +10a

@ ChopmyaupyiiTe IpaBuIo geaeHus apobeii. [[lokakuTe ero.

m HOYOAbHbIM YPOBEHb B |
167. BrimmosiuuTe mejeHue:
2
1)E 3, 9.y, gn.m 4 a4
b’ x 2 3 4 2 7
168. BeimotHUTE OesieHue:
2 2
2" b x X 2
@ CpeaHui ypoBeHb B
169. YupocTuTe BBIpaKeHUe:
7 21b2 3m 9  5b2
1) ——: ; )—2-—; 8) —— o5
12a 16a 2n 8n 14a 2la
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2 3 3
g 3", 6x° 5) 14x2 1 1%, 6) 2 . (—ax2);
a a? a Ta

2 2
7)—12b“ . (16a2);  8) —-40ma’ :(— 8m ]
a

170. BeimonuuTe meiicTBue:

3(12 a 3p  15p%, 4p 8p?
1) 2= . P 2 : 5 3) —: 5
) b2 )~ c3 c? ) 5¢ 15¢3
o™ Cdom2)y 5y -2% . (Csa2);  6)-12a%c: 290
b m
171. IIpencraBbTe YacCTHOE B BHJE HECOKPATHMOIA APOOH:
2 4 9m2 5
1) 12m* . 6&; 2) m- .. __m :
Tet ~ 35¢8 22n3 11n%
3) Tab  21a%b_ ) _2Tm?n [ 9mn?
4cd "~ 8cd3’ Te2x (| Te2x3 [
172. TlpencTaBbTe YacTHOE B BUJe HECOKPATHMOI ApoOm:
;) 82 2%, 5 _da?  at
502 156" 27x  9x3’
3) Sxy [ 15x%y) 4)_Zab2 [ 2a%
2m2n "\ 8mn3 ) 9x2p "\ 27x2p3 )
173. BrinosiHuTe IeJieHue:
1)2a+b b+2a’ 2)3a—2x:2x—3a;
4p 8p? 7x2 14x
2 _ 2
3)(1 3a:5_a; 4)(1 +a:5+5a;
9y2 9y 9b2 b3
2 2
5) Tab : 14ab : 6) 11a : 22a .
c2-38c 38¢c-9 m2-2m 6-3m
174. BulmiosiHuTE AejeHue:
_ _ 2
2a? 8a 18a2 9a
x2+x bx+5, 4)3x—x2.2x—6

3 : ; :
) 9ab 18a2b Tp 14p2




. MABA 1

175. YupocTtuTte BhIpaskeHue:
m2 —n? mn+m? 6x —30 «x2-25
2x+5  4x +10°

x+y | x%+2xy+ y?

1) 2)

p+2¢  2p+4q’

a+2 a’+4a+4,

3) : ; 4) :

a-2 5a — 10 p-2m 2m2 — mp

176. YupocTuTe BhIpaKeHue:
2 2 _ 32 _ 2¢ — 1

1)athrb:a b; 2)x 5: x O;

m-3n 2m - 6n y>-4 3y-6
3)3c2—9'x2+6x+9. x—-4y  4dxy—x?

x2+x Tx+7 a? —2ab+b2° a-b

B} ocrarosssii yposes T

177. BuimmoJiHUTE [eNCTBUA:

1) 4a? : 8a3 : 14c2; 2) 2a3  10b2 : 4a2;
563  Tc3  15b2 2563 3¢t 15bc

3) c3 :( 9¢2 : 27c3p} 8 11503  92a8 ' 4b2
18p* "\ 20p3 ° 10 / 34b* " 5163 1542’

178. IlpencraBbTe B BUJe HECOKPATHUMOI APOOU BhIpasKeHUe:

1) 8a?  7c5  9ab 9 Tx3 216x% 18x®
2b2¢2  6b3 " 14c2’ 4y2 343y3 49y’
179. BreinmosHuTe gejeHue:
1)9+6a+4c12_27—8a3. 2) 8+x% x2-2x+4
2¢ -1 1-4a2’ 16 —x*°  x2+4
2 _
3) (25x2 — 10xy + y?) : > 75xy;
_ 2
4) w L (9y? — 12xy + 4x2).

180. Halimure 3HaueHre BBIPAMKEHM:
x3 -8 x2+2x+4

1 :
)9x2—16 3x -4

nopu x = —3;

2 _ 2
2) (m2 — 10mn + 25n2) w mpu m = 10, n = 3.
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PaU,VIOHaﬂbeIe BblpaXXeHus
181. HaiiguTe 3HaueHMe BhIPAKEHUA:

3 2
a2y3 ady* 1
1 . =11 ) =Y, 2;
)( 5 j ( o5 | mpPEa 73 y=0,0

(2x —y)?  4x% - y?
(x -2 " x* - 4y?

ié BbICOKMI YPOBEHb

182. YmpocTuTe BhIpakeHue

2) opu x = 4,2, y = 1,6.

0,5a2 -32 _ 0,2a +1,6
0,5a% - 62,5 0,222 +a+5

1, 5
m3+27 g —m* m+3

5m?—-12° m-04  26m+10
6ab+6—4a—-9b  9b2 - 12b+ 4
a2 -12a +36  3ab-18b-2a +12

a+4 ab+4b—-2a -8
x—a cx+xy-ac-ay

ﬁ YAPAXKHEHMS AAS MOBTOPEHMS
e

183. HoxasKkuTe TOKIECTBO

184. Yupocture

185. BoimmosinuTe geiicTBue

@ 186. IIpencraBbTe ApoOb B BUJE CYMMBI MM PA3HOCTU OABYX
npobeii:

_ 2 3
1 2a b; 2) Wty .
ab y°
2 2 _ 2
3) 4m? + 5n : 1) 18x — 24x y
m2n 30y2
187. Beruncaure sHaueHUe APOOU:
2 2
1)m + 6mn + 9n npnm=2i,n:—2l;
(2m + 6n)2 13 7
0,1x2 — 2,5y2

2 1 10xy + 2557 mpu x = 100, y = 20.

iz 188. JlokaxuTe TOKAECTBO
1 1 2 4 8

+ + + = .
1+x 1-x 1+x2 1+x* 1-—x8
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. IMABA 1
@ MHTepeCHble 30AQ4YKU AAl HEAGHUBBIX ﬁ

189. Vkpaunckuii rpoccmeiictep mo maxmaraM Bacuauii VBas-
YYK y4YacTBOBAJI B UeMIIMOHATe MHpa Mo O6iauily. B IepBblii meHb
oH mobexus comepHuKoB B 70 % mapTuii, a BO BTOPOIl IeHb BbI-
urpaa emie 15 maprtuii mogpsan. Iosis BBIMIPHIIIHBLIX IIAPTUH 3a
nBa gusa gocturia 80 %. CKOJIbKO mapTuUii 3a 9TH ABA OHSA ChIT'PAJI
Bacuauii UBanuyk?

g TOHRIECTBEHHBIE ITPEOBPASOBAHU S
* PAITMOHAJIBHBIX BBIPASKEHUN

Paccmorpum mpumepsl Ipeo0pa3oBaHMil paliMoHAJIbHBIX BBIpA-
JKEeHUN.

6x+y By x _,
3x x2 15y

Pemenue. prOCTI/IM JIEBYIO YaCTh PaBeHCTBa.:

IIpumep 1. JoKaKUTEe TOKIECTBO

6x+y 5y2 x 6x+y 5y -x bx+y y _
3x x2 15y 3x x2 - 15y 3x 3x
_bx+y-y 6x _

3x 3x
C IIOMOIIBIO TOXKIECTBEHHBLIX IIPEOOpPa30OBAHUI MBI IIPUBEJIN
JIEBYIO UYacTh paBeHCTBA K mnpasoil. CiiegoBaTelbHO, PaBEHCTBO
ABJIAETCA TOMKIECTBOM.

IIpumep 2. YupocTure BBIpAXKeHUE

2¢ 1 ([ 2x 4x?
4x2 —y2 y-2x) \2x+y 4x2 +4xy+y? )
Pemenue. CHauasa BEIDOJIHUM [eMCTBUE B KaMKION U3 CKO-
OOK, a IOTOM — JelcTBUE JeJIeHUs:

2x 1 2x 2y

1) + = - =
4x2 -2 y-2x Cx-y)Cx+y) 2x-y
_ 2x-QCx+y) @ 2x-2x-y _ Y _
C@x-pRx+y) Cr-pRx+y)  Cx-y@x+y)
= y .
(y — 2x)(2x + y)’
2x 4x2 2/ 9x 4x2

)2x+y_4x2+4xy+y2 2x+y_(2x+y)2

_ 2x(2x +y) — 4x%  4x% + 2xy —4x®  2xy
2x + y)? (2x + y)? 2x + y)?’

50
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3) y . 2xy Y- (2x + y)? _
(y-2x)2x +y) (x+y)? (y-2x)2x +y) - 2xy
2x +
= 2x +y = 2x +y . OrTBerT: xiyz
2x(y — 2x) 2xy — 4x2 2xy — 4x

Pertenne M0OXHO OBLIO 3aIllMCATh W B BUME «I[EIIOUKH»:

( 2x 1 ] : [ 2x 4x? ] _
4x2 —y2  y-2x 2x +y 4x? + 4xy + y?
2x PRI (P ox 4x?
:[(Zx—y)(2x+y)_2x—yj:(2x+y _(2x+y)2j:
2x - (2x +y) | 2x(2x +y) — 4x%

C@x-y@x+y) (2x+y)

_ (2x — 2x — y)2x + y)? _ y@x+y)

C(2x - y)2x + y)Ax2 + 2xy — 4x2)  (2x —y)-2xy
2x+y  2x+y  2x+y

T 2x@x-y) 2x(y - 2x) 2xy — 4x?

Kaxxgoe BeIpaskeHme, comepikaliiee CyMMY, PasHOCTb, IIPOM3-
BeJleHre M YaCTHOE PaIlMOHAJLHBIX APo06eil, MOXKHO IIPEeICTABUTh
B BHUe PAI[MOHAJLHON Apo0u’.

IIpumep 3. Joxkakure, 4TO IPU BCEX MOTMYCTUMBIX 3HAUYEHUAX

3x3 —
Y
Y
IepeMeHHbIX 3HaYeHWe APO0U ——————— — HEOTPHUIATEIbHO.
3x+y 4
y

Pemenune. MosxkHO mpeacTaBUTL 3Ty APOOb B BHUAE YACTHO-

(3x3—y ].[3x+y j
ro| —=+1|:|——=—-1| u maree mpeoOpas3oBaTL ee, KakK
Y Y
IpenJioKeHo B mpumepe 2.
A MOXKXHO, MCIOJB3ysI OCHOBHOE CBOWCTBO APO0M, YMHOKUTH
YUCJANTEIb U 3HAMeHaTeJ b TaHHOI ApoOu Ha mX OOIIuii 3HaMeHa-
TeJb, TO €CTh Ha Y:

3 _ 3 _ 3 _
3x y+1 [M+1Jy MJ{_

— y
y _ y _ y _ 3 —y+y _
3x+y_1 3x+y_1y (3x+y)y_y 3x+y-vy
y Yy
3x3

=5y - x2, 0 x2 > 0 mpu; aI060M 3HAUYEHHUU X.
x
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. MABA 1
@ CpeAHMH YPOBEHb

190. Brinosuure neiicTBud:
12a +b 2 a

1 = .2,
) 3a a2 21b

3)a_b+ 1 :2a+b;
2a+b a-b a?-0b2

191. BeimosiHUTE JEeMCTBUI:

10x+y 3y> «x

1 H
) 5x x? 1by
2 _ 2
3) x+y 1 x-y :
3x-y x+y 3x-y
192. YopocTuTe BhIpakeHue:
7T x x+7

3)[L_3aj‘a+2;
a+2 a

193. Yupocture BhIpasKeHUe:

5 m m-5
3)(L_2bj.g;
b-3 b

194. [TokaKuTe TOXKIECTBO:

a?

2a b
1-—+—|- =
1)( b b2] a-b

oz 22

195. JokaKuTe TOKIECTBO:

2
1)[1+2_x+x_2] Y
y ¥y

p(Zm L)1 L
2m) \n  2m

n2

52

2)mz—nz_x—3_ m

x2-9 m-n x+38
4)x_x2—xy_ x
x+y x-y

a2 -4 a-2 2
2) : - 5
9-b2 3+b 3-0b

m2 + mn m
4) m . .
n-m m+n
(oo 2)-2)
3n 3n
4)[2+ X j 9x+6
x+1) bBx?+5x
2)[1—1J:(1+3}
Yy Yy
4)(3_ m j.4m+12
m+2) m2+2m
a—b.
b b
m+n
p_—
X+y,
y b
)_Zm—n
n



PaU,VIOHaﬂbeIe BblpaxeHua

(B} ocrarosssii yposes C—

196. BreinosHuTe gelicTBUA:
1) x-2 x+2 _x2—4
x+2 x-2 4x

a+3 a-3 24a
2) - P .
a-3 a+3 a*—6a+9

b

197. BoImoJiIHUTE JIEeHCTBUA:

8m (m+1 m—lj (a—Z a+2j a2 —4a +4
- ;0 2) + : .

1 : ;
)m2—1 m-1 m+1 a+2 a-2 2a%2 + 8

198. YopocTure BEIpaKeHUe:

36 a+3 a-3 36

1) : - + 5
a-3 \a-3 a+3 a%2-9

2) 2x+y+2x—y x? —4y?
x-2y x+2y) x2+y%°

199. YupocTure BbIpaKeHUE:
16 (x+2_ 16 _x—2}

’

x+2°
56 +1 b5a-1) a2 -4
2) + . .
a-2 a+2) 5a2+2

1 .
) x—2 x2-4 x+2

200. MoxaxxuTe TOMKAECTBO

a a _a2+25. a-5 1
a-5 a+5 25-a2) a2+10a+25 a+5

201. ToxaxkuTe TOXKIAECTBO
[ b b2+49 b j b-1
+ — .

: =b+ 7,
b+7 b2-49 b-7) b2 +14b+49

202. BeimosiHuTe HeCTBUSA:

1)( 11 ] 2a_
1-a2 a2+2a+1) a2-1
x+1 x+3 6 4x2 - 4
2) - + . .
2x -2 2x+2 2x2 -2 5




. IMABA 1

203. BoimosiHUTE JIefCTBUS:

1)( 11 j_a2—4'
4-a2 a2 -4a+14 2a

a—+1 a+2 21-a 4
2) - + : .
30-3 3a+3 3a2-3) a%2-1

204. JorxakuTre TOMXKIECTBO:

1)[2— 2a2—aj:( 1 __a-1 ):a+1-
a?-a+1 a+1l a2-a+1 ’

2)[ m—2 _6m—13)2m3+16:3—m.
m2-2m+4 m3+8 18 —6m 3

205. JoxakuTe, UTO IPU BCEX AOMYCTHUMBIX 3HAUEHUAX IT€pPEeMeH-
HOM 3HAYEHUE BLIPAYKEHUA OT 3HAUCHUS II€PEeMEHHON He 3aBUCHT:
a+2 ( 1 . 3a -8 4a—28j

b

1 _
) 16 a+2 a2-2a+4 a3+8

1 3 3 2a -1
2) - + a-— .
a+l a®+1 a2-a+1 a+1
206. JToxaskuTe, 4TO IIPU BCEX AOIMYCTUMBIX 3HAUEHUAX IEepPeMeH-

b-2 (1 _9+6 _1-2b
15 b-2 -8 b2+20+4

HOU b 3HaueHUe BbIPaKEHUd

oT b He 3aBUCHUT.

207. IlpencraBbTe B BUJe PAIlMOHAJILHON IpPOOU:

208. TIpeobpasyiiTe BbIpaskeHUe B APOOb:

2 2 2
1)[§+2j; 2)(32”} —(%—1).
y x n n
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PaunoHanbHble BblpaXXeHus

209. YopocTuTe BhIpasKeHUe:

_ 1 1
1—1 Tx a. 4 i
xo a . —_— .
1) 1’ 2)7x+a ’ 3)1 1°
1+— -1 _— -
x a p?  2p?
_6c—9 x _x+1 1 _ 1
c x -1 X n-m n+m
4) 3 ’ %) x x-1 6) 1 1
—-1 - +
c x+1 x n-m n+m

210. YupocTuTre BBIpaKeHUE:

1+i M_l %_’_%
mo m - -
n—1 Dgpm VI DT
1-— +1 —_—+ —
m m 412 ¢2
1 m 2+m 1 1
-7 2 m+ m x—-2 x+2
x . - —
4) _2x—1’ %) m +2—m’ 6) 1 B 1
x 2+m m x—-2 x+2

211. I[OKa}KI/ITe, YUTO IIPM BCE€X MOOIIYCTHMBIX 3HAUYEHUAX II€PEMEH-
HBIX 3HaAUY€HNE BbIPDaKEHUA OT 3HAYEHUH IIepeMeHHbIX He 3aBUCHUT.

8 . 2a - 0,5b N 24ab N 1
4a —b \4a? + ab+0,25b2  64a3 - b3 2a - 0,5b )

212. HaliguTe 3HaueHNe BhIPAYKEeHU

Lsa-4 _ 2a-14 1 ) 4
0,502 —a+2 0,5a3+4 a+2) a+2

npu a = 197.

1 .
213. WsBectHO, uTO X — — = 7. HalizuTe 3HaueHNe BLIPaAKEHU

x
1
x2 + —2
x
214. NsBecTHO, uTO X + — = 3. Haliiure 3HaueHMe BhIPAKEHUSA
x
1
xz + —2
x
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215. YupocTuTe BhIpasKeHUe:

8x2+2x_ 2x +1 1+2x+1_4xz+10x
8x3 -1 4x2+2x+1

.

b

2x 4x2 + 2x

pP-2p+1 ( 2p  1-p N 2 ). p-1
4 p2+1 p2-p+1 p-1) p+1

2)

216. MorkakuTe, YTO 3HaUEeHNE BbIPAKEHUA

2x 2 4x 2x 2 4x
+ + + -
x+1 x-1 x2-1)\x+1 x-1 x2-1

He 3aBHCHUT OT 3HAUYEHUA HepeMeHHOﬁ.

217. lokasKkuTe, 4YTO 3HAUECHUE BBIPAKEHUA

m2 —3m N 1 3-m 2
md+38m2+38m+1 m2+2m+1)\m2-2m+1 1-m
IIOJIOKHUTEJIBHO IIPU BCEX MOIIYCTHMMBIX 3HAUYEHMAX HepeMEHHOﬁ.

218. TIpeobOpasyiiTe B pallnoHAJLHYIO IP0O0b MU 11eJI0e BbIpasKeHue:

x m
Di-——> 2 ]
1- m —
x+1 m__
1-m
219. IIpeobpasyiiTe B parnoHaJIbLHYIO JPOOL MJIHM IEJI0e BhIparkKeHue:
2 1
N1+—=X . 9
x 1
1- n-—————
x+2 n+ n
n-1

& YNPOXKHEHMS AAS MOBTOPEHMUS
e

@ 220. IIpexacraBbTe BhIPAYKEHNE B BUE CTEIICHU:
1) x7x3 : x2;  2)(x®:x2):x; 3)(a2)Bd-a; 4) (x3)5: xt

@ 221. okaskute, uro uncao 82 — 412 pemurca Ha 7.

iz 222, TTocTpoiiTe rpaduk PYyHKIIHN:
2x +5, ecoim x < —1,

2)y =43, ectu —-1< x < 4,

2x + 4, eciu x <0,
Dy-=
4 —x, eciu x = 0;

x—1, ecim x > 4.
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PaLJ,VIOHaﬂbele BblpaXXeHuA
] ¥ PelwiTe 11 MOATOTOBLTECH K M3y4EHMIO HOBOTO MATEPUAAC

223. Ilpu KaKuX 3HAUEHUAX IMepPeMEeHHOH BbIpaKeHIre MMeeT CMBICI:

L 2) 3) £*2
7 x-1 x(x + 3)
1 1 x2 x -5

4) — + ; 5 ; 6) ————7?

)x x -5 )x2—9 )x2—4x

224. TIlpy KaKuxX 3HAUEHUAX NEePEeMEHHOI 3HaueHMe Ipo0Mu pPaBHO
HYJIIO:
m—-1)m
1) Q; 2)
m+ 2 8

2 _
x Zx; 3) (m + 2)m 4 x

’
m2 -4

?
x2 +x

225. PemuTe ypaBHeHUe:
D2(x-3)=4x+T7)-11; 2)5(x —2) = T(x +1) = 9(x — 8).

226. Permute ypaBHeHNe, UCIIOJIL3YsS OCHOBHOE CBOMCTBO ITPOIIOPIIMI:
2x -4 3x+1, 2)2x—11_3x+17
7 9 ’ 5 10

@ MHTepeCHbIe 30AQ4YKU AAl HEAEHUBBIX ﬁ

227. (U3 kHueu «YHUBepcaavHas apu@memurxa» Hviomona). He-
KTO DeIIUJ PasgeJuTh ONpPeJeIeHHYI0 CYMMY CPEACTB IIOPOBHY
MeKIy HUMMuMU. Ecau Ob1 v Hero GbLIO HAa 8 AUHAPOB 0OJIBIIE, TO
OH JaJi ObI KasKJAOMY II0 3 AUHApPa, HO OH JaJ JIUIIL II0 2 AUHapa u
emre 3 y Hero octayoch. CKOJBLKO OBLIO HHIUX?

1)

PAITMOHAJIBHBIE YPABHEHUS.
° PABHOCHJIBHBIE YPABHEHUS

Hanmomuum, uto

ﬂ\‘ OBA YpaBHEHHMS HAa3bIBAIOT PAGHOCULbHbLMU, €CIN OHHU
4 HMMeEIT OJHM U Te Ke KOPHU. PABHOCHIIBHBIMU CUUTAIOT U
Te ypaBHEHUHA, KOTOPbIe KOPHEH He MMEIOT.

Tak, HampuMep, PaBHOCUJIbHLIMU OYAYyT YpaBHEHUS X + 3 = 5
u 4x = 8, TOCKOJIBbKY KOPHEM KaiKI0T0 M3 HUX ABJIAETCS YKUCJIO 2.

VpaBaenusa x —3 =7 u 2x = 18 — He paBHOCHJIBLHBI, TaK KaK
KOpPHEM IIepPBOT0 ypaBHeHUs sBJisderTcs uuciao 10, a KopHeM BTO-
poro — uucJio 9.
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IMABA 1

Panee, B 7 Kjacce, BBl 3HAKOMUJIUCH CO CBOMICTBAMU, KOTOPHIE
mpeodpas3yoT ypaBHEHUS B PAaBHOCUJIbHBIE UM YPaBHEHUA.

. 1) Ecaiu B 11000 4acTH ypaBHEHHUS PACKDPBITh CKOOKH HIIH

© IIPUBECTH IIOJIOGHLIG cjaaraemMslie, TO IIOJIy4YUM yYPaBHEHHE,

PaBHOCHJIBHOE JAaHHOMY;

2) eciim B ypaBHEHHMH IIePEHECTH cjIaraeMoe U3 OXHOM Jyac-

TH B JIPYryl0, HM3MEHHB €ro 3HAK Ha IPOTHBOIIOJIOKHBII,

TO II0JIy4YMM ypaBHE€HME, PaBHOCUJIBbHOE JaHHOMY;

3) ecam 00e YacTH ypaBHEHUS YMHOKHTHh WJIM Pa3deNTh

Ha OJHO U TO $K€ OTJIMYHOE OT HYJS YHCJO, TO IMOJyYHUM

yYpPaBHEHHE, PAaBHOCUJIbHOE TaHHOMY.

PaccmorpumM ypaBHeHMS:

Sx-1)+2x =t X2 _XFT_ 0 2 _q4.1

3 6 x-1 x
JleBasg m mpaBas YacTH KayKIOro M3 HUX SABJIAIOTCSI PaI(uo-
HAJBHBIMU BLIPAMKEHUAMMU.

m‘ y ABHEHUA, JeBad U IIpaBad YAaCTH KOTOPBIX ABJIAIOTCA
3
1) panuoHAJBHBIMU BBIDAKEHUSAMMY, HASBIBAIOT PAUUOHANb-
HblMmu YypaeHeHUuAMU.

B mepBhIX IBYyX M3 3amMCaHHBIX BbIIIe YPaBHEHUH JieBad U IIpa-
Bas YACTH SABJAIOTCS IEJBIMU BRIpAKeHUAMHU. TaKue ypaBHEHUS
Ha3bIBAIOT YenblMU PAYUOHANbHBLMU YpaéHenuamu. Ecau xorsa
OBl OJHA YaCTh YpPaBHEHHS — APOOHOEe BHIpasKeHue, TO ero HasbI-
BalOT OpPOOHBIM PAUUOHALbHBIM YpaéHeHuem. TpeThe m3 3amu-
CaHHBIX BBIIIe YPABHEHUI SABJISETCS APOOHBIM PAIlMOHAIbHBIM.

Kak perrars 1esible pannoHAJIbHbIE YPaBHEHUS, Mbl PACCMOT-
penu IpU M3YYEeHWU MaTeMaTUKM B IPeABIAYINNX KJjaccax. Pac-
CMOTPHUM Telepb, KaK peIlaTh APOOHBIE palMOHAJLHBIE ypaBHE-
HUSA, TO €CTh YPaBHEHUS C IEPEMEHHOU B 3HaAMeHATeJIe.

1. IIpumenenue ycnoeusa pasencmea 0poéu HYmRio.

p P=0,
Hamomuum, uto — = 0, Korga
QR =0.
IIpumep 1. Perture ypaBHeHUE = 3.
x J—

Pemenune. C moMoOIIbI0O TOXKIECTBEHHBLIX IIPeo0pa30BaHUMA
P
U CBOUCTB ypaBHEHU NPUBEAEM ypaBHEHUE K BUIY 6 =0, roe P

u @ — IeJble paluoHaJbHbIC BhIpasKeHusd. MMeem:
¥ _g X _3_g ¥-3x-2)  x-8x+6_
x -2 x -2 1 x -2 x—9

0.
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6 — 2x
OKoOHUYATEJbHO IIOJYyYNM ypaBHEHUE: 3 =0.
x pa—

6 — 2x
YT100BI APOOHL Py PaBHAJIACH HYJIIO, HY»XHO, YTOOBI YHCJIATEIb

6 — 2x paBHsAJCA HYJIO0, a 3HAMEHATEJb X — 2 He PAaBHAJICA HYJIIO.
Torma 6 — 2x = 0, orkyza x = 3. IIlpu x = 3 3HameHaTedb
x—2=8-2=1=%0. CnegoBaTesbHO, X = 3 — €IMHCTBEHHBIN
KOpeHb ypaBHEHMUS.
Permtenue mociemHero, paBHOCUJIBHOTO JAHHOMY, YpaBHEHU,
YUYUTBHIBAsA YCJIOBME PABEHCTBA P00 HYJIIO, YAOOHO 3aNMCHIBATH TAK:

6 — 2x 6 -2x =0, x =3,

— =0 x = 3.

x -2 x—2#0; X # 2;
OrBer. 3.

3HauuT, pelas APoOHOe palroHAIbLHOEe YpPaBHEHNE, MOYKHO:

ﬁ 1) ¢ IOMOIIBIO TOKAECTBEHHBIX IPEoOpPa30BAHUII IIpUBE-

P
CTH ypaBHEHHE K BHIY 6 = 0;

2) IpUPaBHATH YHUCIUTENbh P K HYJIO M PEIINTh IOJIy4YeH-
HOe IIeJI0e YpaBHEHMeE;

3) MCKJIIUNTHh M3 ero KOpHei Te, IIPHM KOTOPHIX 3HAMEHA-
Teab () paBeH HYJII0, U 3aNMCATH OTBET.

2. Hcnonv3oeanue 0CHO6HO2ZO c60licm6a NPONOPyUL.

Ecnn §=M,T0PN:MQ, rie @ =0, N = 0.
N

2x+1  x
x -1 x—2

Pemeunue. Halizem obsacte momycTumbix sHauenuii (OI[3)
mepeMeHHOH B ypaBHeHuu. TaKk Kak 3HaMeHaTeJu Apo0eii He MOr'yT
paBHATHLCT HyJAI0, TO X — 1 #0um x — 2 # 0. Umeem: x # 1 u x # 2,
1o ecth OJl3 mepeMeHHOI X CONEPKUT BCce ymesia, Kpome 1 u 2.

+1.

IIpumep 2. Perure ypaBHEeHUE

Crnoxus BBIpaXXE€Husd B HpaBOﬁ YaCTHu ypaBHEHUdA, IIPpUBEJAEM €ro

2x+1 x+x-2 2x+1 2x-2
K BUIY: = , TIOJIYUYUB TPOIIOPITHIO: = .
x -1 x — 2 x -1 x -2
ITo ocHOBHOMY CBOMCTBY MPOIOPIINYU MMEEM:
2x + 1)(x — 2) = (2x — 2)(x — 1).
Pemum aT0 ypaBHEeHME:
2x2 —4x +x — 2 =2x2 - 2x — 2x + 2, oTKyza x = 4.
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Tax kak umcao 4 npunagiekuT O3 mepeMeHHON MCXOAHOIO
ypaBHEHUSA, TO 4 SABJIAETCA ero KOpHeM.

3amnuch peleHusi, YToObl He 3a0bITh yduecTh OJ13, yamobHO 3a-
KOHYMTH TaK:

Cx +1(x-2)=02x - 2)(x -1),
2¢+1 2x -2
= ; x—-1=0,
x -1 x -2
x—2=0;

2x2 —4x+x-2=2x2 -2x-2x +2, [x =4,

x #1, x #1, x = 4.
x # 2; x # 2
Orser. 4.

Takum o0OpasoM, s pelleHus APOOGHOTO PAIMOHAJIBHOTO
ypaBHEHUA MOYKHO:

, 1) HaiiTn o6mactp nomyctumbix 3Hauenuu (0/13) nepemen-
4 HOM B ypaBHEHUH;

P M
2) mpuBeCTH ypaBHEeHHE K BUAY — = —;

N
3) sanmcaTth nesioe ypaBuenue P « N = M - @) u pemmnTh €ro;
4) UCKJIIOYUTh M3 IOJyYEeHHBIX KOPHEH Te, KOTOphle He
npunamiaesxkatr 0/13, u 3anucaTs OTBeT.

3. Memo0 ymnoicenusn obeux wacmeil ypaéHeHus Ha oouwuil
3HameHamensb Opobei.
x—2 5 5
= — n

IIpumep 3. Pemture ypaBHeHUE 3 = .
x2-1 x2-x x%2+x

Pemenue. Haiimem OJ[3 mepeMeHHOUN U1 IpocTeImnii o6Imit
3HaMeHaTeJb BCeX Opol0eil ypaBHEHU:A, PAl3JIOKKUB 3HAMeHaTeIn
HA MHOMKUTEJIN:

x -2 B 5 N 5
(x-Dx+1) xx-1) x(x+1)
O0stacThI0O JOMYCTUMBIX 3HAUEHUN IIepeMeHHOU OyAayT Te 3Ha-
yeHus X, Ipu KoTopeix x # 0, x — 1 # 0, x + 1 # 0, To ecTh Bce
sHaueHus x, Kpome umcen 0; 1 mw — 1. A mpocTeHIiuM oOIIUM

3HaMeHaTeJsieM OyneT BeIpaskeHue x(x — 1)(x + 1).
VYMHOMKHUM 00e 4acTu ypaBHEHUS Ha 9TO BbIPAKeHUe:

x -2 __5 .5
(x-Dx+1) x(x-1) x(x+1)

«x(x —1(x +1),
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Ionyuum: x(x — 2) = 5(x + 1) + 5(x — 1), a mocJie ypoIiieHus:
x2—-12x =0, To ecTb x(x — 12) = 0, orkyzga x = 0 uau x = 12.

Yucao 0 ze npunagiexkutr OJ[3 mepeMeHHON MCXOIHOTO ypaB-
HEeHUsI, [I09TOMY He SIBJISAETCH ero KOpPHeM.

CruemoBaTebHO, YMCJIO 12 — e IMHCTBEHHBIN KOPEeHb YPABHEHUA.

OrBeT. 12.

Pemras gpo6HOe panuoHaAIbHOE ypaBHEHNE, MOXKHO:

\ 1) maittn O/I3 nepeMeHHOl B ypaBHEHNUH;

4 2) HaWiTH TpocTelmuii 001Ul 3HAMeHATeJIb APo0ei, BXO-
OAIUIA B ypaBHEHME;
3) YMHOKHUTH 00€ YacTH YpPaBHEHHUS HA 3TOT OOIIUI 3HA-
MeHATeJb;
4) pelIuTh MOJYyYeHHOE I[eJioe YPABHEHHE;
5) MCKJIIOUUTH U3 €r0 KOPHe# Te, KOTOPhIe He MPUHAIIEKAT
O/13 nepeMeHHOl YpaBHEHUs, U 3aIllMCATH OTBET.

IIpumep 4. ABasAioTcs U PaBHOCUIbHLIMU ypPaBHEHUS
x —2 2x — x2
=0n ————

= =0?
x+1 x -3

Pemenue. [locKkoNIbKY YpaBHEHUSA SIBIAIOTCA PAaBHOCUJILHBI-
MU B cjydae, KOTJa OHU MMEIOT ONHU U Te Ke, WIU He NMeIOT
KOpHel, HalileM KOPHU MaHHBIX YPaBHEHUM.

IlepBoe ypaBHeHUE MMeeT eIMHCTBEHHBIM KOPeHb X = 2, a BTO-
poe — nBa KOopHA x = 0 u x = 2 (pemuTe ypaBHEHUSA CAMOCTOATEb-
HO). CiiemoBaTe/IbHO, YPAaBHEHUA He ABJIAIOTCA PaBHOCUJIBHBIMHU.

OrBerT. Her.

2\ 1. Kaxkue ypaBHeHNS HA3LIBAIOT PAIMOHAJIbHLIMM?

2. Kaxkoe ypaBHeHMe Ha3LIBAIOT IEJIbIM PAI[MOHAJbHBIM, a
KakKoe — IPOOHBIM PaI[MOHAJIbHBIM ?

3. Kak MOKHO pemuTh APoO0HOEe parnoHaIbHOE ypaBHEHUTE?

'ﬁ Ha4YaAbHbIM YPOBEHb

228. (Ycruo.) HasoBure 1esble paruoHaJbHbIE YpaBHEHUs, APOO-
HbIe pallMOHAJIbHbIE YPABHEHU:

O

1)3.,.&:1; 2) x2 - 2x(x +3)=x-T;
x 3

gpit2 X3 45 gt 8 _y5
4 8 x+2 x-3
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229. fAsnserca gu umcao 1 KOpHEM ypaBHEHUS:

_ 2 _
n-—=__0o 99 = Ll_o - _0 4 =L_¢
x +2 x+2 x-1 x
230. fBasierca gu ymciIo 2 KOpHEM ypPaBHEHMS:
_ a2
nx=2_0, 99 F _0, - -0 Hi=* _»
x+3 x+3 x -2 x+1
231. Pemiure ypaBHeHUe:
1) x — o; 2)x—3=0; 3)x+2:0; 4)x+5:0.
x -2 x x-1 x
232. PemuTe ypaBHeHUE:
1 x _ o; Z)x—zzo; 3)x+3:0; 4)x+720_
x+1 x x -4 x
B Cosuwiivoosens |
233. PemiuTe ypaBHeHUe:
_ 2
1)2x 820; 2)33c+7=0; 3) x —o; 4)x 120.
x+4 x x—-9 1-x

234. PemiuTe ypaBHEHUE:

1)3x+12:0; 2)2x—5:0;
x—4 x
2 _
3) X — o H2=%* .
x+1 x -2
235. HatizuTe KOPpHU ypaBHEHUA:
1)2_3c+3:0; 2) x 2
x x+2
3 X =2 Hn2o=2
x—4 5 x-2 x-3
236. HaiiguTe KOpHU ypaBHEHUS:
1)2x+1_3=0; 2) x _ 5;
x—4
323 2> -2
x+2 3 x—-2 x+4
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237. PaBHOCU/IBHBI I YPaBHEHU:
x 4 x-5 3-x
= 1%0 = ;
x—-2 x-2 x x
x2+2x x2-4 2 -3 x-2

2) = u =07
x -3 x -3 3x 3x

1)

238. PaBHOCUJIBHBI JI1 YPABHEHU:
35—4:2—361/I x _ 3
x x x+1 x+1
x% —x x2+5n3x—1_2x—5:

2) =
x -1 x -1 2x 2x

1)

0?

239. Pemute ypaBHeHHNe, HUCIOJIb3Ysi OCHOBHOE CBOMCTBO IIPOIOP-
L[

2 _ 2
]_)M:Zx; 2)M:3x—1;
x+1 x
_ 2 _
3)x—3:i; 4)u:2x+3.
2x2 +1 2x 2x -1

240. Perure ypaBHEHHe, HUCIOJb3ysl OCHOBHOE CBOMCTBO IIPOIOP-
LW

3x2+2 2x2 -1

1) —— = 3x; 2) ———=2x+1;
x -2 x
_ 2 _
3) —Zx 3 :l; 4) —6x 1 =3x - 1.
2x2+3 «x 2x +3

2
241. Haiigute npobb, paBHYIO Ap0oOM —, YV KOTOPOM 3HaMeHATeIhb

Ha 5 0OJBIIIE YNCJIUTEI.

1
242. Hanante npobb, paBHYO Ipoou =’ Yy KOTOPOM YMCIUTEH

Ha 12 MeHbIlle 3HAMEHATEJd.

3
243. Kakoe 4uc/J0 HYXHO HPHUOABUTHL K UYNCJIUTEJIO APOOHu 10’
1
YTOOBI TIOJYUYUTH IPOOH E?

5
244. Kakoe YmCJIO HYKHO BBIUECTb M3 3HAMEHATEJIs APpoou E’
1
4TOOBI IIOJYYUTH IPOOH g?
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E AOCTATOYHbIM YPOBEHb B

245. Pemrute ypaBHeHUeE:

1)x+4_x+8:0; 2)L_L:L;

2x -1 2x+1 5x 10x 30

32+ =8°% y+ -1 1
x-2 2-x x-1 5x-5 10

246. PemuTe ypaBHeHUe:

3x+1 3x-1 6x 2 6
3)3+_L - _F gLt 1 3
1-x x-1 4x+4 x+1 8

247. PaBHOCUJIbHEL I YPABHEHUS:
2x+6 3x -7 x—-2 x+2 8
+ =5mu + =

= ?
x+1 x -2 x+2 x-2 x2-4
248. PaBHOCUJIBHBI JIN YPABHEHU:
3x -12 x+12 x+1 x-1 2
+ =4 n + = ?
x -3 x x-1 x+1 x2-1

249. Yucaurens apobu Ha 5 MeHbINle 3HaMeHaTeJd. Kcam K uwuc-
auteaio npubaBuTh 14, a M3 3HaMeHaTeJIsd BbIUeCTh 1, TO IOJYy-
yuM ApoOb, 00paTHYIO AaHHOI. HalignTe mcxogHyo Apooh.

250. 3uameHaTegb ApoOu Ha 3 OoJiblile umcauTead. Ecau K uuc-
JIATEJII0 IPUOaBUTL 8, a M3 3HAMEHATeJ A BbIUeCTh 1, TO IOJYUYMM
Ipobb, oOpaTHYIO maHHoii. HaliinTe ncXomHyio Apo0k.

251. HaiiguTe KOpHU YpaBHEHU:

2 _ _
1)x 2:x 1+x+3.

x2+1  x N 2
x2 + 2x x x+2

x2 -1 x+1 x-1

2)

252. Pemute ypaBHEeHUE:

1) x2 -2 _x+2+x+3'
x2 —x x x-1

x2 +8 x 3
2) = + .
x2 -4 x+2 x-2
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w BblCOKMIM YPOBEHb

253. Pemiure ypaBHeHU1e:

-1 -5 -1-1
p =5, oA=L
x—6 x(x — 2)
254. HalimuTe KOpHU YpPaBHEHU:
-2/-3 -2/-2
N SN T R
x—95 x(x — 4)
255. Ilpu KaKMX 3HAUEHUSX @ YpaBHEHWE He MMeeT PeIleHu’i:
1) x —2a _0; 2)x—a+1:O?
x(x — 8) x2 — 8x

(x—a)(ac—Za—l)=

256. IIpu xaxux 3HAUEHUSIX 4 ypaBHEHUE 3 0
x p—

HMeeT JIUIIbL OJUH KOPeHbL?

ﬁ YNPAXXHEHUS AAS MOBTOPEHMS

o+ -
10x x -8 120

@ 257. YupocTuTe BhIpaskeHIe - . v Hal-
x+2 3x+6 x2-8x

nute ero 3Hauenue mpu x = 100.

4a%2 - b2 +2a - b

.| 258. Cokparure gpobh .
iZ P AP 4a2 + 4ab + b2 +2a + b

E\' PeLLmTe M NOATOTOBBTECH K M3YYEHMIO HOBOTO MATEPUAAQ

259. Haiigure 3HaYeHUe CTEIIEHU:

1) (-2)3 2) 14% 3) (D 4) 0%
2 1)
3. L 2. I _
5) (0,3)% 6) (-0, 8)% 7)( 7}, 8)[ 5).

260. Beruuciaure:

3 5
1)25 — 32  2)(-1)° + (-1)8;  3)42 -[—ﬂ; 4) 53 :(Ej'
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261. IlpencraBbTe B BUJE CTEIEHN:

1) ¢ ocHoBanmem 2 uucia 2, 4, 8, 16, 32, 128, 512;
2) ¢ ocHoBaHueM 3 uucia 81, 243;

3) c ocHoBaHmeM b umcia 5, 25, 625;

4) c ocuoBarnmem 10 umeaa 100, 10 000.

@ MHTepeCHbIe 30AQ4YKU AAl HEAEHUBBIX ﬁ

262. Buidawuiuecs ykpauHusl. 3aIUIINTE I0 TOPU3OHTAIHN (haMu-
JIUY BBIAAIOIUXCA YKPAUHIEB (IpU HEOOXOJMMOCTU WCIOJb3YyHTe
JIOTIOJIHUTEJILHYIO JUuTeparypy U VIHTepHeT) U IMOJYYUTEe B BHIJE-
JIEHHOM CTOJIOMKe (PaMUJINIO BBIJAIOIIErocs (ppaHIly3CKOr'0 MaTe-
MaTHuKa, 00 MCCJIeJOBAHNM KOTOPOI'O MbI pacCKaskeM B OJHOI 13
CJIeqYIONIUX TJIaB.

HEEEEE

§ NN

. YKpauHCKHUN IIIaXMaTHUCT, I'pPOCCMeMCcTep, YEeMOMOH Mupa IIo

maxmaram 2002 roza.

. NHxeHep-aBUAKOHCTPYKTOD, POAUBINUICA B YKpauHe, KOH-

CTPYKTOP IIE€PBOr0 BEPTOJETA.
YKpaununckuii  Qyrboauct, obgazarenb «30JIOTOTO Msadya»
1986 rozxa.

. YKpauHCKHI mucaTeib, MOJT, paMaTypr, OOIIeCTBEeHHbIN aesd-

TeJIb, aBTOD MO3MBI «JHEUIA».

Homawnasa camocmoamenvrnas paboma Ne 2

s waxcdozo 3adanus npednazaemcs uemwvipe 64PUAHMA OM-

eema (A-T'), u3 KomopbLx MOAbKO 00UH ABAACMCS NPABULLHBLM.
Buibepume npasusibHbLil 8apuanm omaeema.

. 15 m
iﬁ 1. Hafimure mpousBemeHre — - —.
m2 5
A. ﬁ; B. i; B. E; T. 3m.
3 m m
9
2. BruimosiHuTe gejeHue — : -
p
) 2
A —Z; B 32 B. 3p% r. 2
p 3
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3. YKauTe ypaBHeHNe, KOPHEM KOTOPOr'0 ABJAETCS YUCIO0 2.

A.x_2=0; B. ud = 0;
X x -2
BXr2_o pn¥Z2_,
x -1 x -2
2 _
@ 4. BoelmosiHUTEe YMHOKEHUE m m. ap .
p? m2 -2m +1
. L 5 B. _am 5 B. _am 5 . am .
p(m —-1) p(m +1) p(m -1) m-1
2p7 ¥
5. _F = ..
21 21 21 10
A.8p ; B.—8p ; B.—6p ; I‘.—Sp .
al> al> alb a8
2-5
6. HalimuTe KOpeHb ypaBHEHUA = 2x.
x+1

A. -2,5; B. 2,5; B. —%; I'. xopHeii HeT.

2 _
@ 7. Yupocture Beipaxenue (25x2 —10x +1) : 103647236
x
A. 2 B.10x2 - 2x;  B.10x-2; T. 5"2_ !
. 8 x+1 4 x -1
8. Haiimure 3HaueHMe BHIPAKEHUSA : - -
x+1 (x-1 x2-1 x+1
opu x = 2,01.
A. 0; B. 1; B. 2,01; T. 2.

9. VEKaKuTe ypaBHEHHE, KOTOpPOE€ PABHOCHUJILHO YypPaBHEHUIO
x-3 x+3 18

+ =— .

x+3 x-38 x4-9

x

A.x-3=0; B

_ a2
2 _o. B % -0 T.2%°% _
x x+ 2 x
0,1a3 + 0,8 0,5a% —a + 2
0,222 - 0,8 0,25a + 0,5
a+2 a+2 B a-2 I‘4(a+2)-

’

— B. — .
4(a - 2) a-2 4(a + 2) a-2

67.

m 10. YuopocTure BhIpakeHune




. MABA 1

. 1 1
11. Halizure 3HaUYeHNe BBIPAKEHUSI X2 + —» €CIH X — — = 5.

x x
A. 3; B. 7; B. 23; T. 27.
2-|x-5
12. PemnuTte ypaBHeHUe ﬁ =0.
x -1
A. Pemennii Her; B. 7, B. 3; I. 3; 7.

3AIAHUS 1JI1 IPOBEPKU 3HAHHUI K § 5-8

m 1. BeImmosiHUTE YMHOMKEHUE:

¢t 5 12 a
1) — —; 2) —-—.
) 4 c2 ) a? 3
2. BrimosHuTe gejeHue:
p . p 2 4
1) =:=; 2) —:—.
) 5 7 ) a2 a

3. fABnserca au ymciao 4 KOpHEM ypaBHEHU:

x2 -16 x

1) 0; 2) = 0?
X x—4
@ 4. BpinmosHuTe IEHACTBUS:
3 2 _
1 2a ‘(_ 5m J; 2) x% —xy ab :
15m2 6a3 a? x2 - 2xy + y?

3)_3m2.(_9m3} g ¥ 16 2x+8
7c¢d "\ 28c ) 3x -6 5x-10

5. BosBexure npobb B CTEIIEHb:

6. PemuTe ypaBHeHUe:

2 _
4x+8:0; 2)4x 8

1
)x—3 x+1

2a+1_2a—1j 2a?

iE 7. YupocTuTe BBIparKeHUe ( : .
2a -1 2a+1) 4a2-1
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8. [lokakuTe TOKIECTBO
[ T, x2+49 7 J x-7 1
x+7 x2-49 T-x) x2+14x+49 x+7

— . g 1 1
l,! 9. Hailigure 3HauYeHMe BBIPAYKEHUT X2 + —5» €CIH X + — = 9.
x x

Ilononnumenvrovle 3a0anus

0,2a® -1,6  0,5a% +a +2

0,12 -1,6 = 0,25a -1

2-x-3 _
x -5

—
CTEIIEHD
* C IIEJBIM IOKA3ATEJEM
HamomuuMm, utro B 7 KJjacce Mbl M3yUYaJM CTEIEHb C HATYPAJIb-
HBIM IIOKa3aTeJieM. HO OIIpeneJIeHNIO:

a=a-a-...-a,
—_—

n MHOMXKHUTeJIeH

—
(! 10. YupocTure BhIpasKeHMe

11. PeminTe ypaBHeHUIE 0.

rIe n — HaTypaJbHOe uucio, n > 1 u al = a.

B maremaruke, a Takske IIpM PeIeHMM 3a7ad IPAKTHUYECKOI'O
COoZepIKaHnsA, HAIpUMep B (pU3MKe WJIN XMMHM, BCTPEUYAIOTCA CTe-
IeHU, IIOKa3aTe/;ib KOTOPBIX PaBeH HYJIIO MU SBJISETCA IIeJIbIM OT-
pumareabHLIM uncjaoM. CTemeHb C OTPUIIATEJLHBIM IIOKAa3aTejieM
MOJKHO BCTPETHUTh M B HAYYHOM WJIM CIIPABOUYHOM JimTeparype. Ha-
IIpUMep, Maccy aToMa Tejus 3aluchiBaloT Tak: 6,64 - 10727 xr.
Kax nmonumats cmblc 3anucu 107272

Paccmorpum crenenu umcia 3 ¢ mokasareasamu 1, 2, 3, 4, ...:

31, 32, 33, 34, ... — aTO cooTBeTCTBEeHHO 3, 9, 27, 81, ...

B 51011 cTpoKe KaxkI0€e cieqyrolee YKCI0 BTPoe GOJIbIIe IPesbl-
nyiero. IIpomo/KuM CTPOKY B IIPOTHBOIIOJIOMKHOM HAIIPaBJIEHUH,
YMeHbITIasa KaXKIbIA pas mokasaTtesb creneHn Ha 1. [lomyumm:

..., 373,372, 371, 30, 31, 32, 33, 34, ...

Yucio 3° gosmxHO 6BITH BTPOE MeHbIIIe Yncaa 3!, paBHOTO UHC-

ay 3. Ho BTpoe MeHbIIMM uYucja 3 ABIAeTCA umcao 1, ciaemosa-

TeasHO, 3% = 1. PaBerncTBo a® = 1 cupaBegamnBo AJIA JO00T0 OCHO-
BaHUA a IpHU ycaoBuu, uto a # 0.

ﬂ\ Hyneeas cmenenb omauinozo om HYas LUCLA G PAGHA
4 edunuye, mo ecmv a® = 1 npu a = 0.
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BepHeMcA K CTPOKe CO CTEIEHAMH YHCJa 3, IIe cJeBa OT YHC-
ga 3% = 1 sanucano uucao 371. DTo umMcaO BTpOoe MeHbIIe, ueM 1,

1 41 1
TO €CThb PaBHO 3 CrnemoBaTenbuo, 31 = 3 = 3 Paccy:xnmasa ama-
1 1 1 1
JIOTUYHO, IOoJy4aeM: 32 = —=—; 33 =—=—mwur. 1.
v 9 32 27 33

IIpuxoguMm K caeayroIeMy OIpefesieHUI0 CTeIeH! C I[eJIbIM OT-
pUIlaTeIbHLIM IIOKa3aTeJeM:

1
f \ ecau a # 0 u n — Hamypanvroe YUcL0, mo a " = —.
P a

IIpumep 1. 3ameHUTE CTEIIEHb APOOBLIO:
1) 577 2) x71; 3) (a + b)™°.
Pemenwue. Ilo onpenenenuro:
1 1 1 1

1)57 = —; 2)xl=—== N@+b)y®=——.

) 57 ) xl x ) ( ) (a + b)°
IIpumep 2. 3ameHUTE APOOH CTEIEHBIO C IIEJBIM OTPHUIIATENb-

HBIM IIOKa3aTejeM:

1 1 1
1) —; 2 ; 3) —.
) a?® ) m-n ) 713
Pemenue.
1 1 1
1) — =a3% 2 =(m-n)l 3) — =713,
) e ) P ( ) ) 713
Ilpumep 3. Beruucante: 1) 472; 2) (-9)% 3) (-5)73.
1 1
P 4= == 2)(-9)0 =1
emenue. 1) 216 ) (
1 1 1
3) (-5)3 = = -

(-5)3 -125 125
a
PaccmorpuMm, Kak Bo3BecTH [OpoOh 3 B IEJYI OTPHUIlATE]Ib-

HYIO cTenedb. Eciu n — HaTypajabHoe uncio u a # 0, numeem:

(ﬁ]Z 1 =1:(£)"=1:£=1.b_”=b_”=(2j"_
b (aj" b b" a® a® a
b

CiemoBaTe ibHO,

-n n
ﬁ \ econ a # 0, b # 0, n — HaTypaJbHOE YMCIIO, TO (%) = (kj .
o a
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IIpumvep 4. Hafifure 3HaUueHUe BHIPAKEHUA:

12 ™
bl mar(il]

-2 -2 2
Pemenue. 1)(21j =(zj =(§j =i.
3 3 7 49

2) YuuThiBasg TOPAAOK BBIMIOJHEHUA apuMeTUUECKUX Heil-
CTBUl, cHaUaJia BO3BeJeM APOOb B CTENEHb, a 3aT€M BBITIOJTHUM
YMHOYKEHUE:

—4 —4 4
27.11 :27§ :27.§ :27'1622251.
2 2 3 81 3 3

OrBerT. 1) i; 2) 51.
49 3

g ? 1. Kakoe 3HaueHNe IpuHUMaeT BhIpaskeHne al opu a # 07
2. ChopmyaupyiiTe oupeeieHre CTeIIeHN C IIeJBIM OTPH-
IIATEJbHBIM IIOKA3aTeJIeM.

©

—-n n
3. JorkaKuTe TOXKIEeCTBO [%j = (2) ,rmea =0, b=0.
a

m Ha4aAbHbIM YPOBEHb |

263. (YcTHOo.) BepHo 11 paBeHCTBO:

1)23 = 2i3; 2)4°=0; 3)19° - —%; 4) (-4)° = 1?

264. 3ameHNTe APOOBIO CTEIEHDL C IIEJBIM OTPUIATEJbHBIM IIOKA-
3aTeyieM:

1) 475; 2)al 3) p1%
4) ¢78; 5) (2a)73; 6) (a + b)™.

265. 3anuiInTe CTENeHb C IeJbIM OTPHUIIATEJbHBIM II0KA3aTeJIeM
B BHUJE Ipo0u:

1) b3 2) 7Y 3) 277
4) t75 5) (3m)7%; 6) (c - ).

266. SanumniuTre Apodb B BUAE CTEIEHHU C IeJLIM OTPUIIATEIbHBIM

IIOKa3aTeJjieM:

1 1
(ab)*’ %

1 1 1
2) 5 8) o

1) —; 5
) 94 p 10°

1
4) e o) m-nt



. MABA 1

267. 3amenuTe ApoOb CTEIEHBLIO C IEeJbIM OTPHUIIATEILHBLIM IIOKA-

3aTeJieM.

DG DoE D Dy Do O
B creawiiyposers C—
268. Brruuciure:

1) 7% 2) (-2)% 3)(-1y%  4)12°4

132 gy

5) (-7 6)10% 7 [gj : ) (—gj ;

3\ 1)° 1)2 1™
9) (_Zj : 10) (1§j . 11) (—1§J . 12) (—2gj :
13) 0,1°1;  14)(-0,2)2;  15)(1,2)%  16) (=0,25)3.

269. Brruuciaure:

1) 273 2) 1% 3) 1571 4) (975

1 -2 9 -3 1 -2 1 -1
o5 o5 old] (=)
9) 0,27% 10) (=0,1)7% 11) (1,5)% 12) (=0,5)™.

270. IlpencraBbTe umcaa 16; 8; 4; 2; 1; l; l; l; i B Buie
2 4 8 16
CTeIleHU C OCHOBaHUEM 2.

271. IlpencrasbTe uncaa 100; 10; 1; O0,1; 0,01 B Buze cre-
neHu ¢ ocuosanueM 10.

272, Hafigute 3HaueHNe BLIPAKEHU:

-3 4
1)-52%  2)(-0,8)% 3)—(—3; 4)—[—1].

273. Beruuciure:
-2 -3
H-2%  2) (0,4 3)—[—%} : 4)—[—2} .

274. TIpencraBbTe BhIpaKeHIE B BUE APo0HU, HE cojepsKalieii cre-
TIeHU C OTPHUIlATeIbHBIM ITOKa3aTesieM:

1) 2a73; 2) 3mb71; 3) a?b=3¢c; 4) a=3b77,
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PaU,VIOHaﬂbeIe BblpaXXeHus
275. TlpemcraBbTe BBIpasKeHNE B BHUAE IpoOM, He coAepKaliei
CTEIeHU C OTPHUIATEJIbHBLIM IIOKA3aTeIeM:
1) 4b75; 2) Ta lp; 3) mn=2p7; 4) ¢2b75.

(B} Aocraroussii yposes e

276. Briuuciure:

1) 81 - 375; 2) -25 - 1072 3) 27 - (-18)71;
1 ( 1Y" ) o al
4)25- s ; 5) -8 - 274 + 30; 6) 82+ 671;
7) 2,571+ (-13)%  8) 473 - (-4)% 9) (-8)2 + (0,4)° %
-2 -3 -2
10) (lj <1073 11) (gj : (éj ;0 12)1,2572 4+ 2,578,
8 7 7
277. Hatigure 3HAYeHWEe BLIPAKEHUS:
-1
1) —64 - 474; 2) 36 - (-27)°L; 3) —3l . (—1) ;
6 6
12
4)-7-0,1"2 + 59; 5) 572 -1071; 6) 3,271 + (1§j ;
13
7 [g) -2072% 8)1,52-1,273,

278. CpaBHUTE C HYJIEM BbIpaKeHUe:
1) 8713 2) (-38,7)710; 3) (-2,9)11; 4) -(-2,1)7".

279. CpaBHUTe C HyJIeM 3HaueHNe BBIpaKeHUs a”, ecJiu:
1) a > 0 u n — meJy0e YmcIo;
2) a < 0 1 n — 4eTHOe OTPUIIATEJTHHOE YWCJIO;
3) a < 0 u n — HeUeTHOE OTPHUIIATEIHLHOE YHCJIO.

280. CpaBHHTe C HYJIEM 3HaueHNe BbhIpaskeHus b™, ecuau:
1)b=5,m=-138;
2)b=-1, m =-200;
3)b=-3, m=-41.

281. IIpeob6pasyiiTe BbIpaKeHHE TaK, UTOOBI OHO HE COAEPIKAJIO

CTeIleHeH ¢ OTpHUIATEJIPHBIM IIOKa3aTeJieM:

m2n2p-3 70 g-1p2
1) ——— 2) P —

’
cx3a4



. IMABA 1

282. Hcmoab3ys OTDUIATEJNBbHBIH IIOKA3aTeNb CTeIeHU, Ipel-
cTaBbTe APOOb B BHUJE IPOU3BEICHUA:
3x2 15 2x x + y)’
3, glim gy 2 o &Ry
p nicd b (a - b)? - )

283. IIpencraBbTe APOOL B BUJE MPOU3BEAEHUS, UCIOIb3Ys IMOHSI-
THE CTENeHU C OTPUILATEILHBIM IIOKAa3aTeIeM:

5m? 7c? a+ 2)
1) —; 2) 43 3 %; 4) %
x y'n ct(x -y (a —5)
284. IIpencraBbTe BhIPasKeHIe B BUAE APOOU:
1)y m3 + n72 2) ab™l + ba 1l + Y
3) (m + nHY)(m! + n); H(al+b1l):(@a?2-b2).

285. IlpencraBbTe BhIpaskeHne B BHUIe APOOHM:
1) xy~3 + x7ly%; 2)(x?-yH:(x -y h.

iA BbICOKMM YPOOBEHbD

286. Breruuciaure:
1)1+ @1 -52)1)1, 2) (1 - (1 + 3122,

287. Haiigure 3HaUYeHNe BLIPAYKEHISA
1+@-3HHl4+@-@a+ 3y,

288. Yropoctute Beipakenue (1 — xz)(l N + 1 j
x1-1 x1+1

& YOPOXKHEHMS AAS MOBTOPEHMUS

P
@ 289. IIpeacraBbTe BRIpAMKEHNE B BUAe APOOU:

a®+2a 4a ) 2) 3p.  8-p
a®2 -4a+4 a?—-4a+4’ p2-2p p?-2p

1)

@ 290. Mamia cxkasama Maime: «J/laifi MHe 2 I'pH, ¥ TOTZAA OEHEr y
Hac cTaHeT IOPOBHY». Mamra orBerusa IHame: «Jlydimme Tbl mait
MHe 2 TPH, WM TOT[a JleHer y MeHs CTaHeT BJBOe 0OJbIlle, YeM Y
Te6s1». CKOJIBKO JeHer y KaI0M 13 JeBOUeK?
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PaunoHanbHble BblpaXXeHuA

E" PeLLmTe M NOATOTOBLTECH K M3YYEHMIO HOBOTO MATEPUAAC

291. IlpencraBbTe B BUJE CTEIIEHM:

1) a’a3; 2) b7 : b3; 3) (cd)4;

4) m"m; 5) t10 : ¢; 6) (p7)2.
292. BosBenguTe B CTEIeHb OJHOYJICH:

1) (mn®)7;  2) (-2p®)% 3) (—5cm?)3; 4) (-a?c3)'0.
293. YupocTuTe BhIpakeHue:

1) (5m2n)3 - (0,2m3n)%; 2) (-0,1p"¢3)* - (10pc?)3.

@ UHTepecHble 30AQ4KM AAS HEAEHUBbIX ﬁ

294. (3adauva Cmangopdckozo ynusepcumema). Cpenu megylIIKu-
HBIX OyMar ObLI Ha[eH CUeT C 3alHChIO:

72 nHpeliku — *67,9% moJsapos.

IlepByio u mocJsenH0© MUGPHI CTONMOCTY UHIEEK, TAK KaK OHU
CTEPJINCh W MX OBLIO HEBO3MOXKHO pasobpaTb, 3aMEeHUJIN 3Be30U-
Kamu. YTo 5T0 3a IU(PPEI M CKOJbKO CTOWJIA OHA MHIEHKa?

‘| CBOICTBA CTENEHHA
° C [EJBIM NOKA3ATEJEM

CBolicTBa CTeIeHW C HATYPAJLHLIM IIOKAa3aTeJeM CIIPpaBeIJIUBbI
U [JIS CTEIeHN ¢ HeHYJIEeBbIM OCHOBAHMNEM U IIeJIBIM IIOKAa3aTeJIeM.
CienmoBaTebHO,

ﬁ\‘ ona 106020 a = 0, b # 0 u n106bLX Yenvix m u n:

@) am . q® = am+n; (ab)n = anbn;
. = —n. n
am™:a=amm a am
(a™)" = a™™; b b’

It cCcBOICTBA MOYKHO [OKa3aThb HaA OCHOBAHUU (HOPMYJIbI

1 ,
a = — 1 CBOHNCTB CTEII€HN C HaTypPaJIbHBIM IIOKa3aTeJIEeM.
a

Hokaxxkem, Hampumep, Gopmyay a™ - a* = a™'" pnsa ciaydas,
KOTJla m W n — OTPUIlaTeJbHbIE IeJible YHCJIA.
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IIycts m = —p, n = —q, Tie p ¥ ¢ — HaTypaJabHble yucaa. Mmeem:

am-an:a—l’-a—q:i-i:#: 1 = - (p+9) =

aP a? aP - al abtq

= qPt(-9) = gm+n,

CaepmoBaTeabHO, a™ - a® = a™™, rme m U n — OTPHUIlATEJIbHBIE
meJble umcija. B cayuae, Korga oguH M3 IMOKaszaTejlell m uiu n —
IIeJjioe OTPHUIIATEIbHOE YKCJI0, a BTOPOI — HATypaJbHOE YMCJIO
uUJn HYJb, (hopMyJia JoKa3bIBaeTCs aHAJOTUUHO.

I[Ipumep 1. BeinosrauTe neiicTBue:

1) a2a™7; 2) b15 ; p20; 3) (x73)2 - x714,
Pemenue.
1) a2a™ = a2+ = g5 2) 15 : p20 = p15-20 — b5,

3) (x3)2 - x 1= x 32 x4 = 6. 14 p6+(-14) = 20,

ITpumep 2. Yopoctute BeipaskeHue (4a’b=6)72,

Pemenue. (4a°b5)2 = 42(a%)2(b6)2 = % a~10p12,
5 94 .3-22
ITpume . Brrunenure ——.
|Y 1Y 575

Pemeunue. IIpeacraBum 9 u 27 B BuJe cTelleHN C OCHOBAHU-
eM 3 1 BOCHOJIb3YeMCsI CBOMCTBAMU CTEIIEHM:

94.322 (32)4.322 38.322 g3l

— 92-14-(-15) — Q1 _—
27-5 (33)° T g5 T g-15 3 19 =38 =3.

Orser. 3.
=
£ g ChopmyaupyiiTe CBOIICTBA CTEIEHU C IIEJILIM IIOKA3aTeIeM.

=
m Ha4YOAbHbIM YOOBEHb |

295. (Ycruo.) Kakue u3 paBeHCTB ABJIAIOTCA TOMKIECTBAMMU:

1) ms - m™7 = m2, 2a’-a?=a? 3)a’ - ad = a;
4) ¢8 : ¢ = 13 5)ct:cd=c; 6)m:m8=m";
(@) '=a" 8) (b72)3 =b75; 9) (t°)2 = t10?

296. IIpencraBbTe IPOU3BEHEHNE B BUE CTEICHN:
1) aba2; 2) a "ab; 3) a%9; 4) a~*a3.

297. IlpencraBbTe IIPOU3BEeeHEe B BUIEe CTEIICHIH:
1) b'b73; 2) b=6p3; 3) b5 4) b=8p8,
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PaU,VIOHaﬂbeIe BblpaXXeHus
298. IIpencTaBbTe YacTHOE B BUJE CTEIEHN:
1) md:m2; 2)md:mb ym3:m3 4)ml:m3S

299. IIpeacTaBhTe YACTHOE B BUJE CTEIIEHH:

1) cd: el 2) 2 : ¢8; 3)c2: 3 4) ¢4 L
300. BosBenuTe cremneHb B CTEIIEHD:

1) (x~4)7% 2) (x )% 3) (%)% 4) (x7) .
301. BosBegure crTeneHb B CTEIEHbD:

1) (n72)77 2) (n15)74 3) (n®)%; 4) (n°)3.

E CpeAHUH YPOBEHD

302. IIpeacrasbre a 19 B Bume IpousBeleHNA IBYX CTelleHel ¢ Ofu-
HAKOBBIMM OCHOBAHUSAMM, €CJIU OFUH M3 MHOMKHUTEICH paBeH:

1) a3; 2)a’; 3) al; 4) aql2,

303. IlpencraBbTe CTelleHbL B BUE IIPOM3BEIECHUS IABYX CTeleHei

¢ OIMHAKOBEIMU OcHoBaHuAMHU: 1) m8; 2)m™2; 3)ym17; 4) m°.
304. Buruucimre:
170 1)
1) 27 - 2°6; 2) 573 - 5; =] [=];
> > (3] )
1° (1)
1) (—j -(—j; 5) 38 : 39; 6) 715 : 7-16;
2 2
79:91; 8) (i)ls: (i)ls. 9) (2-2)3;
’ 15 15) ’

oft )

11) (0,171)%

305. Halimure 3HaueHre BBIPAMKEHU:

1) 39 - 3°8;

-9 7
o(5) (5)
3 3

7T

oft)

2) 273 . 2;

5) 104 : 105

oy

11) (0,237

K

S}
(R

6) 8712 : 8-13;

9) (37 H%4
0 -12
12) [(ln .
13
B
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306. IIpencraBbTe BRIpasKeHVE B BUJIe CTEIIEHU C OCHOBAaHUEM 4!
1)a’: a- a2 2) (a%)3 - al2; 3) (a8)3 : a%;
4)a®-(@3*-a% 5)a3-a’:4d%:aqa; 6) (a®)2 - (a71)S.

307. IIpencraBbTe BhIpaskeHNe B BUJle CTelleHU C OCHOBaHUeM b:
1) 3 : b7 - b3 2) (b72)* - b10; 3) (b3)2: b3
4) b7 - (b72)3 - bY; 5) b0 - b4 : b3 : b; 6) (b1 - ()2

308. YupocTuTe BhIpaKeHUe:

1) 4a8b7 - 5a10h3; 2) 0,4m%nt - 10mbn-9;
1 2 1
3) —x4yb - (-9x°y~3); 4) | -=b5m |- [ -1=b*m2 |
) 3> Y ( y) ) ( 7 J ( 6 )
309. YopocTuTe BLIpaskeHUe:
1) 10m3n-2 . 2m=5n4; 2) 0,02a78b3 - 100a8b~7;
1 31 1 5. 2 .
= x3y7 . 16xty10; 4)|-1=p38¢5 |.|-Z p2¢-3 |
3) 8xy 6xty )[ 4pc)[5pc
310. IIpencraBbTe CTEIEHb B BUIE IPOU3BEIACHI:
1) (xy) % 2) (ab~2)% 3) (x~ Y)Y
-2
4) (m®3)2; 5) (0,1a72)}; 6) (é m‘3p] ;
9 -1
7) (—2¢73p)3; 8) (g b‘lc‘sj .
311. IIpeacTaBbTe CTEIEHL B BUE IIPOU3BEICHIS:
1) (p2n)7% 2) (a 234 3) (0,2m™4)1;
1 B 3 -
4) [g a‘zb] ; 5) (—4ab2)73; 6) (Z c‘2b‘3) .

E AOCTOTOYHbIM YPOBEHb B |

312, IlpeacraBbTe BBIpA’KEHUE B BHUJE CTEIECHU:

1) 64m=3; 2) 0,01p78;

3) 0,0025¢8p12; 4)5 % cl2x20,
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PaLJ,VIOHaﬂbeIe BblpaXXeHuA
313. Brruucaure:
108 - (102)*
093
(7—2 )—5 . (74 )—3
(73)—4 . (7—1 )—8 :

D (3-8 2)

(3—2)3 . (3—1)5 )

Dy K

314. Haligure 3HaueHUE BbIPAKEHUI:

278 . (272)5
1) (42 - (452)L 2) —————.
) (4742 - (45)) ) G5 . @

315. Haiigure 3HaueHne BhIPAKEHUS:

1) 243 - 37°6; 2) 64 - (273)3; 3) 578255 : 125;
-4 -3 .68 -3 .9-10
4) 49-1. [l) . 5) M; 6) &
7 (-6) 12 16
316. Beruucanre:
1) 128 - 275; 2) 81 - (372)3; 3) 78 -3433 : 49;
-6 -2.10-7 -3 . 958
4) 362 (lj : 5) 1002 -10 : 6) 53 .25 .
6 1000-3 1255
317. YupocTuTre BhIpasKeHUe:
1) 3,5a3b™ : (0,5a72b9%); 2) S%x‘lzy‘1 : (—lgxﬁy“‘}
318. YupocTuTe BhIpakeHUe:
18¢ b8 12a3 7x7
1) —- ; 2) — . .
) b5 26a2 ) 35x 6a8

319. YupocTuTe BhIpakeHUe:

Tc3 x7
3,4 . -2). o
1) 4,9m°n* : (0,7Tmn==); 2) 5 ( ole 1 j

320. IIpencraBbpTe B BUAE BBIPAMKEHNS, HE COIEPI;KAIIEr'0 CTEIeHU
C OTPUIATEJbLHBIM IIOKAa3aTeJIEeM:

p8cl2 -2 p-3Y71 (p2)?
[ (%) ()

) -2 -3
Tx—2 a=3b 2
. 49473 . )
3)[3y4j Y 4)( 4 j (a%z)
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321. IlpeacraBbTe B BUE BBIPAXKEHUs, HE COAEPIKAIIEr0 CTeleHU
C OTPHUIIATEIbHBLIM IIOKA3aTEJIeM:

e7g2\® AT [ pea?
Do) o) (55
5a-2\" m-2n3 )" g \?
. 25a4b2. . .
3) [2b‘3j s 4 ( 4 J (m‘3n4j

iﬂ BbICOKMIM YPOBEHb

322. Yupocture BhIpaxkenme (n — IeJIO€ YHCJO):

25n 12n a4nb2n—1
52n 8 2)

1)

922n-1 , gn+1’ anpd+2n’

323. YupocTuTe BhIpakeHue (m — IIeJjioe YUCJIO):
49m 18m x9my3m—2

1) 72m-2’ 2) om+2 ,32m—1; 3) x3my4+3m :
324. Coxparure apo0b:
5n+2 _5n x7 + xlO
1) ———— (n — meJy0e UMCI0); 2) ——;
) 12 ( & ) ) x 1+ x2
3) m3+5-—m’
5m2 —m9 + m1’
325. Cokparure ApoOb:
18 x9 4+ x5
1) m (n — I1eJjioe qI/ICHO), 2) m,
3) b5 +3- b2
3b3 —b% + b2’

326. loxkakure, 4TO IS JIOOBIX IEJBIX 3HAYEHWU M W N BbIpa-
JKeHVe NMPUHUMAeT OJHO M TO JKe 3HaueHNe:

gm . gn-1 _gm-1.3n
am . 3n ;
72m . 4n
49m+1 . 92n-1 _ g4gm-1 . 92n+1"

1)

2)
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PaunoHanbHble BblpaXXeHuA

ﬁ% YAPOXKHEHMS AAS MOBTOPEHMS

E 327. N3BecTHO, YTO 3 KT OT'ypIIOB U 2 KI' HOMHJOPOB BMECTe
cromau 34 rpu. Ilocae Toro Kak orypiisl mogeiiresenu Ha 20 %, a
nomugopsl mogoposkann Ha 10 %, 3a 2 Kr orypioB u 3 KI' IIOMH-
nopoB 3amaatuiau 36 rpH. Haligure HavuaJabHYIO IIEHY KUJIOTPaM-
Ma OTypIIOB U KHUJIOIPaMMa IIOMHI0DOB.

——
IJ 328. Jloka:kuTe, YTO PasHOCTh KBaJApPaTOB ABYX IIOCJIEIOBAa-
TeJbHBLIX HEUETHBIX HATYPAaJbHBIX UMCEJI AeJUTCS Ha 8.

E\' PeLumte M MOArOTOBbLTECH K M3YHEHMIO HOBOrO MATEPUAAQ

329. BrImosHUTE JeMCTBUAI:
1) 2,7 - 103; 2)1,32-10% 3)4,7-1073; 4) 3,42 10

@ MHTepeCHbIe 30AQ4YKU AAl HEAGHUBLIX ﬁ

330. (Oaumnuada Huio-Hopra, 1977 2) Pemmure ypaBHeHHe
2% +1 = y2 B HATYpAJBHBIX YKCIAX].

‘l ‘l , CTAH/TAPTHBIU BUJ| YHCJIA

B ¢usuke, xumuu, TeXHUKE, aCTPOHOMUU YACTO UMEIOT HeJI0
KaK ¢ OYeHb OOJILIIINMU, TAK U C OUYeHb MaJIbIMU 3HAYEHUSIMHU Be-
anuvH. Hanpumep,

macca 3emuim paBHa 5 976 000 000 000 000 000 000 000 xr,
a mmaMeTp MoJeKyJabl Bogopoza 0,00000000025 m.

YuraTh UAN 3alKUCBIBATh TAaKHE UYMCJA B BUAE JECATHUUYHBIX
npobeii HeyIOOHO, HEYAOOHO M MCIOJIb30BaTh AECATHUUYHYIO MX 3a-
IUCh IPH BHIUNCJEHMUSAX. B TaKMX ciaydyasix MMeeT CMBICJ 3aIlu-
cbIBATh umcJo B Buze a - 10%, rme n — mesaoe uuciyo, 1 < a < 10.
Hamnpuwmep,

5 976 000 000 000 000 000 000 000 kr = 5,976 - 1024 kr;
0,00000000025 m = 2,5 - 10710,

ToBopsar, uro uucaa 5 976 000 000 000 000 000 000 000 u

0,00000000025 zanucansl B cmandapmuom ude.

1 PemuTh B HaATypaJIbHBIX YHCJIaX — 3HAYUT HaliTu Te penieHud,
KOTOpPbI€ ABJAIOTCA HaATypPaJIbHbIMU YMCJIaMU.
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IMABA 1

ﬂ \ Cmandapmuoim 6udom 4ucia Ha3HIBAIOT €T0 3aNNCh B BUIE
4 mpousBenenud a * 10", rne 1 < a < 10 1 n — Hego0e YMCIO.

Ecam uwmcio sammcaHo B CTaHZAPTHOM BHIE, TO IIOKasaTesb
CTelleHW N HA3BIBAIOT nopadxkom uwucaa. Hampumep, mopAmox
YucJa, KOTOPBIM 3alucaHa Macca 3eMJX B KUJIorpaMMax, pa-
BeH 24, a MOPATOK YMCJa, KOTOPLIM 3alMCaH AUAMETP MOJIEKYJILI
BOZIOpOZia B MeTpax, paBeH —10.

B crangapTHOM BHAE MOXKHO 3aIllMCATEL JI000E IIOJOMKUTEJIbHOE
upcJio. ITopsamox umcia maeT mpeacTaBeHre 00 3TOM UYMCJIE.

Ecau mopsamox umema x pasBeH 4, 9TO 3HAYUT, UTO
1-104<x<10-104% to ects 10 000 < x < 100 000. Ecsnu mo-
pAmoK umciaa y paseH —2, to 1 - 1072 < y < 10 - 1072, To ecThb
0,01 < y < 0,1. BoabIIo#i MOJOMKUTENHHBIN TMOPALOK YMCJIA IIO-
KasbIBaeT, YTO UMCJIO OUeHb 00JIbIlIoe. BOoJIbIIoii 110 MOAYJ/Ii0 OTPUIIA-
TeJIbHBII IIOPANOK UHMCJIa IIOKA3bIBAET, YTO UMCJIO OUeHb MajeHbKOe.

CrnemoBaTesbHO, €CJIM TOBOPSAT, UTO OJHO UYMCJIO HA NOPAO0OK
60JibULEe BTOPOTO, 3TO O3HAYaeT, uTo oHO B 10 pas 6oJibille BTOPO-
ro, ecau Ha nBa nmopaaka — B 100 pas GoJbIlie u T. 1.

IIpumep 1. IIpeacraBbTe uncyao 272 000 B cTaHZAPTHOM BHIE.

Pemeunune. B ranHoM umciie IOCTaBUM 3alATYIO TaK, YTOOBI
B IIeJIOM uvacTu ObLIa OgHA Hu@pa, OTJIUYHAA OT HYJIdA. B mTO-
re Oymem mMmeTh 2,72. 3amsaToil oTmeauan 5 mudp ¢ KOHIA UKC-
Jla, 4eM yMeHBIIMJIM gaHHoe umcio B 10° pas. CiemoBaTesbHO,
272 000 = 2,72 - 105.

OrBerT. 2,72 - 105,

IIpumep 2. IIpencrabre uncsao 0,00013 B cranmapTHOM BUIE.

Pemenune. B tannoMm umcie mepeHeceM 3alATyI0O HA 4 3HaKa
BIIpaBo, OygeMm uMeTs 1,3. IIpu sTom umcso yBeamuunu B 104 pas
(1a 4 nopsagka). Caegosareasso, 0,00013 = 1,3 - 1074,

OrBerT. 1,3 - 1074,

IIpumep 3. BuimosHWMTE OEeWCTBUA ¥ TPEACTABbTE PE3YJILTAT
B CTAHAAPTHOM BHJE:

1) (5,7 - 108) - (3,6 - 1072); 2) (2,1 -107) : (4,2 -1073).

Pemenue.

1) (5,7 - 108) - (3,6 - 1072) = (5,7 - 3,6) - (108 - 1072) =
= 20,52 - 106 = 2,052 - 10! - 106 = 2,052 - 107;
2,1-10" 2,1 107
4,2.103 4,2 103
=0,5-1019 =5-10"1-1010 = 5-10°.

Orser. 1) 2,052 - 107; 2) 5 - 109.

2) (2,1-107) : (4,2-103) =
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Ilpumep 4. Hafinute cymmy 2,3-10% + 3,7-10% u zanumure
pesyJabTaT B CTAHJAPTHOM BHJeE.

Pemenue. UMmeeMm aBa caaraeMbIX PasHBLIX IIOPAITKOB.
2,3-104+ 3,7-103=2,3-10* + 3,7-10%- 101 =
—104(2,3 + 3,7-1071) = (2,3 + 0,37) - 104 = 2,67 - 10%.

OTBerT. 2,67-10%.

§ ? KaKYIO 3allUCh YHCJia Ha3bIBAIOT €I'0 CTaHJaPTHBIM BI/I,Z[OM?

-
m HOYaAbHbIM YPOBEHb B |
331. (YcrHO.) 3anmucaHoO JU YKCJIO B CTaHIZAPTHOM BHE:
1) 0,42; 2) 2,9; 3) 3,7-1078;
4) 0,05 - 10712 5) 19,2 - 10%; 6) 1,92 - 10729;
7) 1,92 - 8729 8) 1,001 - 107?

332. Kakue u3 uuceJs mpeacTaBJeHbl B CTAHIAPTHOM BU/IE:
1) 3,0017; 2) 4,2 - 1075; 3) 0,03; 4) 117;
5) 10,5 -107; 6)1,115-1017; 7)2,7-1073; 8) 2,7 5737

333. (YcrHo.) HasoBuTe mopAmOK HpeACTABJIEHHOTO B CTaHIAPT-
HOM BHJIe YMCJIA:

1) 1,7 - 105; 2) 2,001 - 10°17;  3) 4,5 - 101; 1) 3,7.
334. HazoBuTe HOPAJOK JAHHOI'O B CTAHJAPTHOM BHJE UMCJIA:

1) 2,7-107% 2)3,8-1012%; 3)2,45-100 4)4,11-1071?

@ CpeaHuit ypoBeHb B
335. 3anuiuTre B CTAHZAPTHOM BHJE€ UMCJIIO:

1) 200 000; 2) 5800; 3) 20 500; 4) 739;

5) 107,5; 6) 37,04; 7) 2700,5; 8) 300,8;

9) 0,37; 10) 0,0029; 11) 0,000007; 12) 0,010203.
336. IlpencraBbTe YHCJIO B CTAaHAAPTHOM BH/IE:

1) 50 000; 2) 470 000; 3) 5 030 000; 4) 975;

5) 32,5; 6) 409,1; 7) 12900,5; 8) 87,08;

9) 0,43; 10) 0,00017; 11) 0,00004; 12) 0,90807.
337. IlpencraBbTe YMCJIO B CTAHAAPTHOM BUJE:

1) 27 - 105; 2) 427 - 1073,

3) 0,00027 - 105; 4) 0,0037 - 1074,
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338. 3anuIinTe 4YuUCJI0 B CTAHIAPTHOM BHIE:

1) 58 - 1078; 2) 237,2 - 107;

3)0,2 - 1074 4) 0,0017 - 105.
339. OkpyriuTe 4YMCJIO IO COTEH U 3aIUIINTE IIOJYUYeHHBIN pe-
3yJIBTAT B CTAHZAPTHOM BHJE:

1) 137 152; 2) 12 311; 3) 2197,2; 4) 1000,135.
340. IIpencraBbTe 3HaUEeHWE AAHHON BEJIWUYWHBI B BUME AECATHU-
HOUM Apo0M MM I1eJIOTO UMCJIa:

1) Teppuropus YKpaussl cocTaBiasger 6,037 -+ 10° km?;

2) nuameTp MOJIEKYJhI BOAbI paBeH 2,8 + 1077 mm;

3) nacenenme r. KmeBa Ha 1 smBapa 2015 roga cocraBisAio
npubansureasHo 2,888 - 108 uenosek;

4) macca nTHYKM Koaubpu pasHa 1,7 - 1073 kr.

341. 3anumuTe B BUJE AECATHYHON JPOOU MJIM I[eJIOr0 YMCJa:
1) 2,735 - 10%; 2)3,7-103; 3)3,17-107; 4)1,2-1075,

342. BBITIOTHUTE YMHOMKEHNEe, Pe3yJIbTaT 3aIlUIINUTe B CTAHAAPT-

HOM BHJE:

1) (1,7 - 10%) - (3 - 1078); 2) (2,5 - 107%) - (6 - 1072),
343. BeimomHUTE YMHOXKEHUE, PEe3yJIbTaT 3alUIINTE B CTAHIAPT-
HOM BHJE:

1) (1,2 -1078) - (4 - 105); 2) (1,5 -107) - (8 - 103).
344. BrInosHUTE JejleHre W pe3yJIbTaT 3aIlluIINTe B CTAHIapTHOM BUE:

1) (4,2 - 107 : (2,1 - 103); 2) (1,4 - 105 : (2,8 - 1072).
345. BeImosHuTe AejieHNe U Pe3yJIbTaT 3aIllUIINTe B CTAHIAaPTHOM BUE:

1) (7,2 - 10% : (2,4 - 102); 2) (1,7 - 1073) : (8,5 - 1077).
346. CpaBHUTe UyMCa:

1) 1,7-105 u 2,8 - 105; 2)1,3-10% u 1,29 - 104
347. CpaBHUTE YmMCIa:

1) 2,8 103 u 3,7-1073; 2)1,42 -10%> u 1,5 - 105,
348. BrimosmuTe geiicTBHe W Pe3yJbTAT 3AMUINKNTE B CTaAHIAPT-
HOM BHJE:

1) 2,7 - 103 + 3,2 - 103; 2)4,7-10715 - 3,2 - 10715,
349. BeimosiHuTe AeiicTBUE 1 Pe3yJILTAT 3aIllUIINTE B CTAHAAPTHOM
BHUE:

1) 4,7-108 + 5,1 - 1078; 2)2,9-107"-1,8-107.
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iE AOCTATONHbIA YPOBEHS T

350. CpaBHuTE Umcaa:
1)2,9-10% u 1,8 - 109 2)1,12-107 u 1,12 - 1078,

351. CpaBHUTE UmMCIa;

1)1,7-105 u 1,7 - 10%; 2)1,8-10% u 8,9-1077.
352. BeIimosuuTe neficTBUA W Pe3yJbTAT 3alUINUTE B CTAHIAPT-
HOM BIH/JE:

1) 2,7 -10* + 3,2 - 10%; 2) 1,42 -10°1 - 2,8 -102.
353. BeIllosIHUTE AEUCTBUA U Pe3yJbTaT 3alUIINTE B CTaHIAPT-
HOM BH/JE:

1)2,7-10°+1,7-107%; 2) 3,7 - 103 — 2,3 - 102,

354. Tlnomans Asroromuoi Pecny6iuku Kpeim pasaa 2,61 - 104 km2,
a mwiromans YepHoBunikoii obaactu — 8,1 + 103 km2. CKOJIBKO IIPOLEH-

TOB COCTABJIAET ILIOIAAL UepHOBUIIKOM 00/IacTH OT ILIOIanu ABTO-
HoMHOM Peciyonuku Kpbim? (OTBeT OKpyIVINTE IO IEJIBIX.)

355. Paccroanue ot 3emuan mo Oauskaiimneii mocsae CoaHIla 3Be34bI
o-ITerTaBpa paBHO 4,1 - 1013 kM. Ba Kakoe BpeMs cBeT OT 3eMJu
nocturset 3Be3znbl o-1lerraBpa? (CkopocTs cBeta 3 + 10° kMm/c.)

356. Bripasure:
1) 8,3 - 108 v B rpammax; 2) 3,72 - 1073 r B TOHHAX;
3) 4,9 - 1075 xm B canTuMeTpax; 4) 4,97 - 107 cM B MeTpax.
357. IIpencraBbTe:
1) 3,87 - 105 cm B kusnomerpax; 2) 4,92 - 1072 kM B MeTpax;
3) 3,7 - 1073 kr B IeHTHepax; 4) 1,8 - 10° T B KmsIorpaMmax.

w BbICOKMIM YPOBEHb

358. Ilopsamok umcaa a paBeHn —18. HalinuTe mopAa0oK umca:

1) 100a; 2) 0,00001a; 3)a-107; 4) 1(()173.
359. Tlopamok uucya b pasen 15. HafiguTe mopAamoK uucJa:
1) 10000; 2) 0,01b; 3)b-1073; 4) %
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. MABA 1
ﬁfig YIPOXXHEHNS AAS MOBTOPEHMUA

@ 360. BpruncinTe 3HaueHVE BBIPASKEHUA:
2x* — 6x2 8yb - 8y*
1) ——— x =-0,5; 2) ——
) Tox3 —ax5 PH )

iﬁ 361. IIpu KaKux 3HAUEHUAX @ YPaBHEHUE
(x+a-1)(x+2a-3)

x -5
HMeeT BCEro OJUH KOPeHb?

0

™,
E‘ PeLunte 1 NOAroTOBbTECH K M3YHEHUIO HOBOTO MATEPUAAC

x -2
x+4

1) Haiizure oGJyiacTh ompeneeHUa PyHKIIMUU.

2) IlepeHecuTe TabJIUILy B TeTpaab M 3aIlOJHUTE €€, BHIUNCJIUB
COOTBETCTBYIOIME 3HAUCHUS (PYHKITUN:

362. dyuknua 3agana ¢GopMmyaoi y =

x -3 | -2 | -1 0 1 2 3 4 5 6
y

363. ITocTpoiiTe rpaduK PyHKIUH:
Dy=2x-1; 2) y = —5x; 3)y=—§x+5;
4) y = -5; 5)y=4; 6) y = 0,3x + 2.
364. IIpunaaiexur au rpaduKy QYyHKINHA y = X2 — X TOUKAa:

1) A(1; 1); 2) B(-1; 2); 3) C(0; 0);  4) D(5; 30)?

@ MHTepeCHbIe 30AQ4YKU AAl HEAEHUBBIX ﬁ

365. (Kuesckasa mamemamuueckas orumnuada, 1989 2.) JIsa urpo-
Ka II0 ouepely XOAAT B UI'PE CO CJAEAVIONMME IIpaBAJIAMU: B KJe-
TOUYKAX OECKOHEUHOrO JINCTA IIEPBBLIM HI'POK CTABUT KPECTUKH, a
BTOPOIi — HOMMKH. MoXKeT JIi BTOPOM WIPOK MIPaTh TaK, UTOOBI
MEepPBBINT HUKOTA HEe CMOT 3aIlOJHUTHL KPEeCTUKaMHU KaKOW-HUOYIb
KBajpar 2x2?
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e k
‘l 2 , ®VHEIHA Y = —, EE TPACUE I CBOIICTBA

ITpumep 1. ITemexon DoJI:KeH HIpeogoseTh IyTh B 16 kM. Ecin
OH OyZeT OBUIraThCSA CO CKOPOCTBIO U KM/4Y, TO 3aBUCHMOCTL Bpe-
meHnu t (B yacax) [Js1 IPEOHOJIEHUS STOTO PACCTOSHUA OT CKOPO-

. 16
CTH IBUXKEHUA MOYKHO BBIpasuTrhb opmyJtioit ¢ = —. Ilpu yBenau-
v

YeHUY 3HAUEHUA U B HECKOJBbKO pa3 3HaueHWe !¢ BO CTOJBKO JKe
pas yMeHbIIIUTCA. B aTOM cjydae rOBOPAT, UTO IIePeMeHHbIe ¢ U U
06pamno nponopyuUOHaALbHBL.

Ilpumep 2. Ilnomans NpAMOYroJbHUKA paBHaA 32 cMm2, a omHAa
U3 ero CTOPOH a cM. Torma BTOpyo cTOPOHY b (B CM) MOYKHO HaliTh

32
o opmyse b = —. 31ech IepeMeHHbIe a 1 b TaKkyKe 00paTHO IPOo-
a

IIOPIIMOHAJIbHEI.

B npumepax 1 u 2 nepemeHHbIe ¢, U, @ U b IPUHUMAIOT TOJb-
KO MOJIOXKUTeJIbHbIe 3HaueHUsA. B npasnbHeiimem Oyzem paccma-

. k
TpuBaTh (PYHKIMU, KOTOPBIe 3a7ar0T opmysaoi Buza y = — (kB —
x

yucygo, kB # 0), roe mepeMeHHBIe X W Y MOTYT NPUHUMATH KaK
MOJIOXKUTENIbHBIE, TaK W OTPUIlATe/JbHble 3HaueHHs. KaKayio us
TaKUX QYHKIUN Ha3bIBAIOT 00PAMHOU NPONOPYUOHALLHOCTBIO.

$ k
ﬂ \ OyHKIUIO BUAAa Y = —, Ile X — He3aBHCHUMAas IepeMeH-
x

Hafdg, kK — HEKOTOpOe OTIWYHOE OT HYJIS YHMCJIO0, HA3BIBAIOT
00pamHuol NPONOPYUUOHANLLHOCMDIO.

k
Ob6acTn omnnpenesieHnud (I)YHKHI/II/I Y = — — BCe 4JucJa 3a UCKJII4Ye-
X

HHUEM HYJId, TAaK KaK IIPpU X = 0 BBIpAKE€HINE — He MMeeT CMBbICJIA.
X

k
ITocTpoum rpadmk GyHKOUM Yy = — OTAEJBHO AJA KaiKIOTO
x
us cayyaeB k> 0u k < 0.

R|o

IIpumep 3. IlocTpoiiTe rpaduk GyHKROIUU Y =
Pemenue. CocraBum Tabauily 3HaveHUU (GYHKIUU Y :E
IS HECKOJIBKUX 3HAUEHUH apryMeHTa: *
x| 6| -4|-3|-2|-1|1|2 ]3| 4|6
y|-1|-1,5|2|-3|-6|6 |3 |2 |1,5|1




[TIABA 1

OrMeTMM Ha KOOPAMHATHOH IIJIOCKOCTH TOUYKM M3 COCTABJIEH-
HOI Tabuuisl (puc. 2).

=3
1= H DR A OO g

[aiy
[y

EN|

Puc. 2

Ecau ObI MBI Ha 3TOH IIJIOCKOCTH O0O3HAUMJIMN 0OJLIIIE TOUEK,
6

YZOBJIETBOPAIOIUX (hopMyJsie y = —, a IIOTOM COeIUHMJIN UX ILJIaB-
x

. . 6
HOU JuHMeN, TO moayunan 66l rpaduK QyHKIUU y = — (puc. 3).
x

Y,
\
" N~
- of 1 x
~
\
\
Puc. 3
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T'paduk o6paTHO IPONOPIIMOHAIBHOCTY HA3hIBAIOT 2Unep6oroil.
. 6

T'unepboJia cocTouT U3 ABYX gemaeii. Ina GyHKIUM y = — ofHA U3
x

HUX JIE)KUT B IIePBOI KOOPAMHATHOM YeTBEPTHU, a [Pyras — B TPeTheil.

T'unepboJia He mepeceKaeT KoopauHaTHbBIe ocu: rpaduK He coiep-

JKHAT TOYEK, ¥ KOoTophiX X = 0 (T. K. HyJ b He HPUHAAJIEKUT 00-

Jactu omupezeseHus GYHKIINNA), U He COAEPIKUT TOUEK, Y KOTOPBIX
6 .

y = 0 (1. K. ypaBHeHUe — = 0 He mMeeT pelneHuit). Yem OGoJbIIIE

X
II0 MOAYJII0O 3Ha4YeHue X, TeéM MEHbIIIe IO MOAYJ/JII0 3HaveHue Yy, u

HAo0OPOT, YeM MeHbIIle MO0 MOAYJI0 3HAUeHHEe X, TeM OOJbIIle IO
MOAYJI0 3HAUeHWe y. ITO 3HAUUT, UTO BETBU TUIEPOOJILI Heorpa-
HUYEHHO TPUOJMKAIOTCA K OCAM KOOPAMHAT.

k
Tak ke BRITVIAAUT rpa@uK QyHKIUKU y = — mpu Jrobom k > 0.
x

. 6
IIpumep 4. IlocTpoiiTe rpaduk GyHKIUT §y = ——.
x
Pemenue. Paccyskgaa KaKk um B IPeABIAYIIEM IIpuMepe, IIO-
6
crpouM rpaduk QyHKIUU y = ——. OH u300pakeH Ha pUCyHKe 4.
x

910 TaKiKe rumepbosa, OdHA M3 BeTBEM KOTOPOM JEXKUT BO
BTOPOU KOOPAMHATHOI UYeTBEPTH, a APYyras — B UeTBEPTOI.

k
Tak Ke BRITVIAAUT rpad@uK QYyHKIUKU y = — mpu Jrobom & < 0.
x

Puc. 4




IMABA 1

. ., k
O6001TUM c60iicmea oOpPaTHOHM IPOMOPIVOHAILHOCTH Y = —.
x

ﬁ“ 1. O6nacmv onpedenenus GyHKyUU cocmoum u3 écex
4 uucen 3a uckniouenuem HYyas.
2. O6racmdb 3naveHull GYHKYUU cocmoum u3 6cex wucen
3a ucKknlOweHuem HYRA.
3. I'pagur pynryuu — zunepbona, 6emeu KOmMopou npu
k > 0 nexcam 6 nepeoil u mpemuoveill KOOPOUHAMHBLX Lem-
éepmax, a npu k < 0 — 60 émopou u wremeepmoii.
4. Bemeéu 2unep6onb. HeOZPAHULEHHO NPUOLUNCAIOMCA K
ocam xKoopduHam.

ITpumep 5. IlocTpoiiTe B OAHOM cHUCTEME KOOPAWHAT T'pPaduKU

. 4 .
byERIUl y = — u y = x — 3. Haligure nx TOYKM mepecedueHUs U,
x

4
TOJIBL3YSICHh TIOCTPOEHHBIM I'PadmKOM, periuTe ypaBHeHe — = X — 3.
x

4
Pemenwue. I'padpur dynrnuu y = — — runepbosa, BeTBU KO-
x

TOpPOIi JIesKaT B IEPBOM M TPeTbell KOOPAMHATHBIX YeTBEPTAX, a

rpad@uK GyHKIUMN y = X — 3 — mpsAMasi, IPOXOAAIas Yepes TOUKU

(0; —3) u (3; 0). I'padbuku GyHKIMH N300paKeHbI Ha PUCYHKE 5.
OHu mnepecekaiorca B Toukax (4; 1) m (—1; —4), abcmucchl

4
4 1 —1 KOTOPBIX SABJAIOTCA PEIIeHUuAMN ypaBHEHHA — = X — 3.
x

. 4
HeficTBUTENILHO, IPU X = 4 BBIPAXKEHUSA — W X — 3 IPUHUMAIOT
x

y..

Puec. 5
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paBHBIE 3HAYEHU: é:%:11/136—3=4—3=1. IIpu x =-1

x
4 4
aHaJoruuyHo: — = —=-4 u x -3 =-1-3 = 4.
x -1 4
CrnenmoBaTenbHO, uncya 4 u —1 — KOpHU ypaBHEHUA — = X — 3.

x

OrBerT: (4; 1); (—1; —4) — Touku nepeceuenusd; 4, —1 — KopHHU
ypaBHEHHUS.

IIpenyioskeHHBIM B IpuMepe 5 MeTO[ pellleHus ypaBHEHUI Ha-
3BIBAIOT 2pauiecKum memodom peuteHus ypasHeHuil.

Ecau abcemmcca Touku nepecedenuss rpadukoB QyHKIIUA — Iie-
Jloe YMCJIO0, HAAO BBIMOJHUTL IIPOBEPKY, T. K. UYaCTO KOPHU ypas-
HEHUS 9TUM MEeTOJOM MOXKHO HAWTHU TOJHKO IPUOIUSUTETHHO.

16 — 8x
x2 — 2x

Pemenwue. Obsacts onpenenenusa GyHKIUKA — BCe UMCJA 34
uckjaouenuem umcea 0 um 2, KoTophle obpalfaloT 3HaMEHATeJIb
x2 — 2x B HyJb.

IIpumep 6. ITocTpoiiTe rpaduK QYHKIUU Y =

16 -8x _82-x)  8(x-2) _ 8

YupoctuMm gpodn:

x2 - 2x x(x-2) x(x - 2) x
3HauuT npu yeaoBun X # 0 1 x # 2 QYyHKIIUA OPUHUMAET BT
8
y=——
x 16 — 8x

T'padurom bysarmunm y = ABJsSAETCA TUrnepbosa y = ——
x

x2 —
C «BBIKOJIOTOI1» TOukKoii (2; —4), Touek ke c abciuccoir x = 0 y
rumnep6osbl HeT (puc. 6).

Y
16 - 8x
x% —{2x
HER |
ol =
41 --

Puc. 6




. MABA 1

1. Karkyo QYHKINIO HAa3LIBAIOT OOPATHOM IIPOMOPIIMOHAIE-
HOCTBLIO?

2. Kak masniBaoT rpak o0paTHON IIPOIOPIIMOHAIBHOCTH!
M KaK OH PacCIOJIOJKeH B KOOPAWHATHOM IIJIOCKOCTU?

3. Kakue cBoiicTBa y 0OpaTHOM IIPOIIOPIIMOHAIBHOCTH?

O

m Ha4aAbHBIM YPOBEHb B |

366. (Yermo.) Kakue us yHKIINN — o6paTHbIe IPOIOPIINOHAILHOCTH!:

8 X x 2
Dy=—=  2y=2 3y=-33 Vy=--

x 8 2 x

0 0,0002 0,0002
Dy=— 6)y=T; Ny = ;o y=—7(—?

X X X

367. Brinuimnre QYHKINN, 3aLapoliue OOpPaTHYIO IIPOMOPI[HO-

HAJBHOCTB:
x 7 3 x
Vy=2  2)y=— Ny=-— Dy =--
7 x x 3
5 y--9 6)y--2% 7)y=—0’(2)1; 8) y = 0,01x.
x x
368. B KakuX KOOPAMHATHBIX yIJIaxX JIEKUT rpaduK QYHKIIUN:
15 9
Dy=— 2)y=-27
x

X
D Cosuwiivoosens "

20
369. BrrumciuTe 3HaueHWE QPYHKIUU Yy = —, €CJIU 3HAUEHHE ap-
rymenTa paBHo —2; 5; —10; 1. x

1

370. Berumcaure 3HaueHWEe QYHKIUU Yy = —, €CJAU 3HAUECHUE ap-
x

rymMeHTa paBHO —3; 4; —6; 1.

100
371. Ob6paTHas TPOIOPITMOHAJIBHOCTD 3aJjaHa GopMyJsIoH y = —.
x

Ilepenecure Tabuuny B TeTpagb M 3aIOTHUTE €e€:

x | —50 -20 5 10
y 4 1000 5 | 0,1
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PaunoHanbHble BblpaXXeHuA

. 80
372. ObpaTHasd TPOMOPIIMOHANLHOCTE 3amama GopMyJaol y = —.
Ilepenecure TabauIly B TeTpaab U 3aIIOJHUTE ee: *

x -80 -40 1 160
y -5 20 16 0,1
. 8
373. IlocrpoiiTe rpadux GyHKIUU Yy = ——, COCTABUB TAOJIMILy 3HA-
x

yeHn# PYHKIIUU IJII 3HAaUeHUH aprymenTta —8; —4; —2; —1; 1; 2; 4; 8.

374. TloctpoiiTe rpadur GyHKIUH Yy = E, COCTABMB TaOJIUILY
x

3HaUeHUH y ana x = —12; —6; —4; —3; —2; —1; 1; 2; 3; 4; 6; 12.

12
375. He BrImONIHAA mOCTPOeHUA rpadmrka QyHKIUU y = ——, HaAH-
x

IuTe, 4yepe3 KaKue M3 TOYEK OH IIPOXOIUT:

1) A(4; 32); 2) B(-8; 16); 3) C(-2; —64);  4) D(0; —128).

376. Ilpunaamekut au rpaduKy QYHKIUU Y = —@ TOYKA:
x

1) A(-6; 27); 2) B(9; 18); 3) C(0; —162); 4) D(81; —2)?
377. (Yerno.) I'padpuk xakux (QYHKIIHI OPOXOAUT Uepe3 TOUKY
A@4; -3):

12 12 24
1)y =2 2y =-— y=-— 4Dy=x-T7
X X X

378. Ha 145 rpu Kynuam y KT KOH(MET Mo X I'PH 3a KUJIOTPAMM.
Bripasure dopmysioi 3aBUCMMOCTL Yy OT X. SIBjiseTca jiu ara 3a-
BHUCHMOCTH 0GPATHOI MPONOPIINOHAJILHOCTHIO?

E AOCTATOUHbI YPOBEHS ]

10
379. Tloctpoiite rpaduk Gpyurmuu y = —. Ilo rpadury HailiguTe:
x

1) sHaueHMe (PYHKIINU, €CJU 3HAUEHMEe apryMeHTa PaBHO —2;
2,5; —1;
2) sHaueHUe apryMeHTa, IPH KOTOPLIX 3HaUeHNe (PYHKIINN PaBHO
10; —4; 2;
3) 3HaueHUsA apryMeHTa, IIPU KOTOPBIX (PYHKIUA IIPUHUMAET
OTPHUIlATEJILHLIE 3HAUCHHU; IOJOKUTEIbHbIe 3HAUCHU .
"B



. IMABA 1

4
380. ITocrpoiite rpadpuk dpyuarnuu y = ——. Ilo rpadury Haligure:
x

1) 3Hauenue QyHKIINU, ecIU 3HAUeHUe apryMeHTa paBHO —0,5;
2; —4;
2) 3HaueHUE apryMeHTa, IpU KOTOPHIX QyHKIUA paBHa 4; —1; 2;

3) 3HAUeHWE apryMeHTa, NPW KOTOPBHIX (DYHKIUA IPUHUMAET
OoTpHUIlaTebHbIE 3SHAUEHMS; MOJ0KUTENIbHbIe 3HAUSHNA.

381. I'padpuk oOpaTHON HPOMOPIIMOHAJBHOCTH IIPOXOOUT Uepes
Touky M(—4; 12). 3agaiiTe 3Ty QPyHKIIUIO (DOPMYJIOIL.

382. 3anuinuTte GopMyJay OOpPaTHOM IPOIOPIIMOHAJIBHOCTH, €CJIU

1
ee rpamK IPOXOIUT Uepe3 TOUKY P(12; lgj

8
383. dyurkmua sagana opmysnonn y = — paa 1 < x < 4. 3anwu-
x

mIuTe 00JIaCTh 3HAYEHUI 9TOH (PYHKIIMU.

384. Pertute rpaduuecKku ypaBHEHUeE:

1)§:2; 2)2x=E; 3)—i:3—x.
x x x
385. PemuTe rpapuuecku ypaBHeHUe:
1)2:3; Z)i:x; 3)4—x=—é.
x x x
—— _
lA BbiICOKMIM YPOBEHb
386. IlocTpoiiTe rpadpuk GyHKIIUN:
4 8
Dy=15 2)y=-11
| [
—E, ecan x < —2,
x
387. IlocTpoiite rpadur pyaKmum Yy = 1—1,5x, ecoim -2 < x < 2,

6
——, ecan x = 2.
x
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, ecIm x < —2,

388. IlocTpoiiTe rpaduk GYHKIUU Y = ecoim -2 < x <2,

Rk R KRN

, ecaum x = 2.

389. ITocTpoiiTe rpadpuk PyHKITHU:
24 6x — 18
- 2 2’ 2Dy = 9. _ 2"
(x + 32 - (x - 3) 3x—x

ﬁ YAPAXKHEHUS AAS MOBTOPEHMS

o -

Dy

@ 390. HaiimuTe 3HaueHre BBIPAKEHU:
12
1) 374 2) (-19)°% 3) [l?j ; 4) (-0,2)73.

@ 391. YupocTuTe BEIpaKeHUE:
-2 -1 _o\1
1) ga‘lb : ia‘?’b‘2 ; 2) amn -8m=3n—2a5,
3 10 5a
{2 392. Beruncamre (1 — (1 + 27 )Y,

@ WHTepecHble 30AQ4KM AAS HEAEHUBbIX ﬁ

393. Bmipaxkenue (x2 — x —1)13 mpeob6pasoBajum B MHOTOYJIEH.
Hatigure cymMmmy K0ah(PUIIMEHTOB 3TOr0 MHOT'OUJIEHA.

Homawnaa camocmoamenvrnas paboma N 3

Ilna kaxnc0ozo 3adanus npednazaemcs iemouipe 8apuaHma om-
sema (A-TI'), uz komopvix MmoabK0 00UH ABJAEMCS NPABULLHBLM.
Buvibepume npasusibHblil 8apuanm omeema.

m 1. IIpencraBbTe a ®a? B BuIe CTeIeHU C OCHOBAHUEM d.
A. a3 B. a3; B. a710; T. alo,

2. YKauTe 4nCJo, IPeICTABJIEHHOEe B CTAHIAPTHOM BH/IE.
A.12.1077; B.1,7 - 810; B. 0,05 - 1015; Ir.1,7-108.

95.



. IMABA 1

3. VYraxxuTe QPYHKIIUIO, IBISIOIIYIOCA 00pATHON HIPOMOPI[MOHAE-

HOCTBIO.
A.yzf; B.yzz; B. y = 2x; r.y=2.
2 x
m 4. Beruuciaute (-5)73.
A. 15; B. i B. —L; T. L
25’ 125 125

1
5. Yopocrure BeIpaskeHue —4a-°b7 - lza‘3b‘2.

A. —a8b5; B. —5a8b%; B. —5al%b14; I. 5a-8b5.
6. YKaxkuTe craHgapTHBIN Bung unciaa 217,38.

A. 2,1738 -10%; B. 2,1738 -10°%;

B. 2,1738 -10; T.2,1738 -104.

E 7. IlpencrasbTe uactHOe (3,5a°b73) : (0,5a3b2) B Bue BBIpaKe-
HUA, He COIep:Kalllero cTelleHb C OTPUIIATEIbHBIM IOKa3aTeseM.

8 8 2
A. 22 B. Ta8h; B. 1%, r. 74
b b b®
9-3 . 48
8. Haiimure 3HaueHUe BBIPAYKEHUS 5
A. l; B. l; B. l; T. 4.
8 4 2

9. Vraxure GopMyJly 0OOpPaTHOHN IIPOMOPIIMOHAJBHOCTH, I'pPaduK
KOTOPOII mpoxXoauT uepes Touky A(—6; 1,5).

A .y =-4x; B.y=—§; B.y=—g; I‘.y=g.
x x x
lﬁ 10. Beruncaure (1 + (1 - 271)-2)-3,
. &; B. l; B. i; T. L
125 8 25 125
x2 + x3
11. Coxparure gpobp —————.
x2 + x78 1
A. Ipo6s mecokpatuma; b.1; B.x; TI.-—.
x

12. Tlopsapmox umcia a pasBeH —16. YKasKuUTe IOPALOK YMCJIA
0,0001a.

A. -12; B. —-20; B. —4; I. -16.
96

































































































































































































































































































































