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Joporune cemuraaccHukmn!

Brl HaumHaeTe HM3yyaTh HOBBIH yueOHBII
npeamer — anzefpy, ABNAIIYIOCA OAHHUM H3
BAXKHEHIINX pasfesioB MATEeMATHKH,

Anrebpa BO3HHMKJIA [OJ BIHAHHEM HYMXI
0DIIIECTBEHHON NPAKTHKH, B PE3yJIbTATE MOMC-
KOB 00X NMPHEMOB pelleHHA pasHooDpasHBIX
zagadu. Anrebpa HCIOJNL3YETCA B COBPEMEHHOM
MHUpEe O4YeHb IIUPOKO: B (puanke, duonornm,
9KOHOMHKe, HH(pOpMaTHKe, apXHTEeKTYpe M Ap.

Hzayuas maremaTHxKy B 5 1 6 Kjaccax, BhI
HAYYHUJINCH BBIMOJHATE pasJUYHbIE AelCTBUA
C NeJBEIMH YHHCJIaMH H ApodAMH, HAXOAHTb
KOPHH YpaBHEHHIi, pelllaTh TEeKCTOBLIE 3aJa4uMu.
B 7 knacce Bml y3Haere emnE MHOT0 HOBOTO.
Br1 HayuuTech BBINOJHATE PA3THYHBIE TOM-
JleCTBEHHbIe NpeodpasoBaHMA: CJOMKEHHe, BbI-
YHTAHME M YMHOMKEHHMEe MHOIOYJIEHOB, PAasJjio-
FeHHe MHOTOYJeHOB HA MHOMKHTEJIH H MHOTOe
apyroe. 9To AACT BaM BO3MOMKHOCTL pellaTh
pasHoobpasHbie 3agaun. Brepsbie Bbl ya3Hae-
Te 0 crnocobax pelmeHHA CcHCTeM YpPaBHEHHI
¢ apyma nepemeHauIMH. Teneps Bbl cMOKe-
Te€ pemaTk TEKCTOBBIE 3aja4uM, MCIONB3VA He
TOJABKO YPABHEHHS € OAHOH NepeMeHHOM, HO
H CHCTEeMEI VPaBHEHHMI ¢ JBYMSA NepeMeHHLI-
M. Bbl nMozHakoMHUTECh CO CBOMCTBAMM HEKO-
TOPEIX (DYHKOHH, HaAYUYATECH CTPOMTE MX rpa-
¢puxn. 3HaHUA W YMeHHHA, nNpuolpeTéHHBIe HAa
yporkax anredpsl B 7 KJacce, NOMOIYT BAM NpPH
M3YVHEHNH MHOTHX IIKOJBHBIX ITPEeIMETOB: reo-
MeTpHH, HHpOpMATHKHN, (DH3HKH, XHMHH H Ip.

Hapeemes, 4To, 3aHUMAACHE 10 3TOMY yued-
HUKY, BBl NOJKOHTE HOBBIN y4eOHBIH mnpem-
MeT anrrebpy. Ilna sToro mpesie BCero
HANOKMCAHHOE B HEM JOJI3KHO OBITH IIOHATHO.
Iloaromy B OOBACHHUTENBHBIX TeKCTAX II0-
IpobHO wHWanaraeTcd HOBBIA MaTepHasa, OpH-
BOAATCA PpelleHHd pasiuudbix 3agad. OHH
MOMOTYT B&M PA300pATRCS B U3YYAEMEIX IIPH-
éMax TpeoDpaloRanvA RLIPAMKCHWH, DeITIenus
ypaBHeHHH, HocTpoeHEnA rpaduEo QyHEDHE
u ap. MaTtepuan, KOTOPBEI HYXHHO 3A00MHUTE,




neyatraerca Ha nBeTHoMm (poHe, yToOBI Bhl OOpATHJIM HA HEro BHUMAaHHE.
Ecnu BBl 3a0bLIM 4TO-TO M3 paHee M3YV4YEHHOT'0, TO MOKeTe 0OpaTHTbhCA
Kk pasgeny «CBefeHmA M3 Kypca MaTeMaTHKH 5—60 KiaaccoB». KoHTponas-
Hble BONPOCHI U 3ajJaHUsdA, NOMEIIEHHLIE B KOHIE KasJoro naparpada,
MO3BOJIAT BaM 3aJyMaTbCA O CYTH HM3YV4YEHHOI0 MAarTepHaJja.

B yvuebEmKe BaM mpeasaraioTcsa pasHoobpasHble ynpasxkHeHna. Hage-
eMCcf, YTO Bhkl NPHMETe AKTHBHOE YYACTHE B BRINOJHEHHWH VIpa’KHEHHI
110JI HA3BAHWEM «3a/ladya-uccieJOBAHNE», PACCUYNTAHHBIX HA KOJJIEKTHB-
HOe O0cys;JeHHe NMPHUEMOB pelleHHA, A TaK/kKe 3ajaHWM, IpeJHasHAYeH-
HbBIX anfa paboTrel B napax. BrinosgHaAsa Takme 3ajaHWs, Bbl HAYYUTECH
NPUCAVIIUBATBCA K MHEHHID TOBAPHINEN M OTCTAMBATH CBOK MO3WILHIO.

Ecnu BeI mHTepecyeTeck MATEMATHKOH, TO Balle BHHMaHHe, De3ycioB-
HO, OPHBJIEYET MATepHal pPyOpHMEKH «JI1d Tex, KTO XodeT 3HATL OO0JIbL-
mwe», HOMEeLEHHBI B KOHLE Hampol rnassl. CllenuanbHO 1 pedsar,
HAXOAANMX PAJOCTHL B PENIEHHH HEeNPOCTEIX 3aJ84, B VUEDHHKE MmOMe-
IMeHbEl <3aJadl IMOBBIIOeHHON TRYVIHOCTH®».

Koneuno, mHOrMM M3 Bac JHOG0UbLITHO Y3HATh, KAK M LHOUEMY 34p0K-
JaJICs ¥ 3aTEM PA3BUBAJCS TOT WJIH WHOH pasfaen aaredpoi, Ins oTeera
Ha 5TH BOIPOCHl B YVuebDHHKe JaloTca «MceropHuecKkHe cBeleHHA».

Henaem BaM YCUEXOB B M3YYEHUM HOBOI'O MHTEPECHOI'OD LpejMera —
Aaredpo!

B yuebHuKe HMCHOJB3YVHOTCH CJEAVIOINE YeJ0BHBIe 0003HAUYEHHA!
L= MATepHAaT, Hﬂ'ﬂ]l]h[ﬁ Ba:XHO 3HATH

— TEKCT, KOTOPEIH HYKHO 3a0O0MHHTH

> — HAYATO PEeIIeHHA 3a1a9H
<] — OKOHYAHHE PeIIeHHs 3aTadH
@ — HaYalo O0BOCHOBAHMA YTBOPMLICHUA HIH BLIBOIA (GOPMYJILI

o — OKOHY#HHE O0D0CHOBAHWH VTEEDIEJASHHMHA N BBIBOAL (ODMYIILI
19. — paganne obA3aTENBHOIO YPOBHA
201. — zagaHue NOBBIINEHHOH TPYJIHOCTH

— yYhnpayxxHeHHuA [1JH DOBTODPDEHHA




I EEERE BBIPAXKEHUA, TOXKAECTBA,
YPABHEHUA

B 910l rnaBe NOBTOPAIOTCA HavYanbHble CBEOEHWs W3 kypca anredpbl,
C KOTOpBIMW Bbl No3Hakomunuce B 5—6 knaccax. Bam yxe npuxoounocs
HaxoAWTb 3HAYEHWHA BbIPAXEHWIA C NEepemMeHHbIMKW, CpasBHWBaTh WX, pellarb
ypaBHEHUSA, NPUMEHATL UX NMPW PEeLLeH HECNOXHbLIX 3ana4y. Tenepb aTn 3Ha-
HUA U yMeHua OyayT paclwupeHbl. Bel y3aHaeTe, 4TO Ha3biBAETCH TOXAECTBOM,
TOXAECTBEHHBIM NpeobpasoBaHneM, Hay4UTeCh BbINONHATL TOXAECTBEHHbIE
npeobpasoBaHna BbIPaXEHWI C NEPemMeHHLIMA U NPUMEHATL UX NPU pelue-
HUW ypaBHeHWW. PaclwuumpuTcA Kpyr 3agad, KoTopbie Bbl CMOXETe pellath
C NOMOLLLID YPaBHEHWHA.

 YUCNA U BbIPAXXEHUSA

1. PaumoHanbHblie Yyucna

B Kypce mMaTeMaTHKH BBl BCTPeYAJHCH C PA3JUMYHBIMH BHIAMH YH-
cen. Ymena 1, 2, 3, ..., KOTOphle MCHOJB3VIOT NpPH CY8Te, HA3LIBAIOT
HATypaabHBIMKH umuciaamMu. OHM 00pasyioT MHOMECME0 HAMYPAAbHBLX
yucen. Hamypaavnvle yucia, npomusoOnoioNHbBE UM HUCAA U YUCAO
HYAbL COCMABAAIOM MHONCECMED UEABLX HlUcer,

Kpome ueinbix, BAM HM3BECTHBL OpodHsie 4icia (IONOMHTENBHBIE H
oTpuNAaTenLHBIe). [leante u Opofinbie Yuerd COCMABASHON MHONCECTIEO
PAULOHAABHBIY YUCET.

* MHoecTBO HATYPaAJBHEIX 4YHce] 00bI9HO obo3HauaoT OyKEBOH N
(oT mepBoH OVEEBEI JaTHHCKOro cioBa naturalis — ecTecTBeHHBIH,

IMPUPOAHBII),

*  MHOJKEeCTBO IeJsIX umrcen — Oykeod Z (oT neppoii OVKBEI HeMeIll-
koro ciaoea Zahl — uucno),

*  MHOMKECTRO PaArAoNaILALIX YHceT — OYVKBOH Q) (OT TTepROH ODVKEBLI
(bpaHIy3CcKOro ¢loBa guotient — OTHOIIeHHE).

§ 1. Huacna v BbipaxXeHus




HHHGMH]{M, UTOo B MaATeMaTHKe CJOBOM «MHOMECTBO» IIPHHATO HA3LBI-
BATH JHOOVIO COBOKYVITHOCTE 00'beKTOB, 00beIHHEHHBIX KAKUM-TH00 obmm
MPHA3HAKOM. HEHPHMEP, MOMHO TOBOPHTE 0 MHOMKeCTREe JII'DI[Eﬁ — TI'pasc-
JaH P"I", 0 MHOMEeCTBe CHMBOJIORB, HCIOJB3VEeMEIX JMAJA 3allHCH MaTeMa-
TUYECKHUX BBIPDAKEHMI, 0 MHOKECTBE OKPVKHOCTEH ¢ MEeHTPOM B JaHHOH
Touke. Ho MBI ceituac ﬁY.lIEM PACCMATPHBATE HUCJAOSLIC MHOMNCECMGA.

HJIH TOTO YTODOBI 3allicaThb, 4YTO Kakoe-JTHb0 4ucio NpHHaIJdeXxXHT He-
KOTOPOMY MHOMECTBY, HCIIOIBE3IVIOT 3HAK e HﬂanMEP, YTBREDHJEHHNE, YTO
YHCJI0 2 ABJIAETCA HaTyVpaJsEHBIM l["l'- €. YTO Yucjao 2 MNMpHHALIeH AT MHOMEe
CTBY HATYPAJBHBLIX UHCE)), MOMHO 3andcars Tak: 2 € N. A 1o, 4T0d 4McIao
—2 He ABISETCS HATYPAJIBHBIM, MOMHO SaIHCATE Tark: —2 ¢ N.

Ecan kamaplld 3JeMeHT MHOMEecTBa B gBiaderTcd 2JIeMeHTOM
MHEOMEecTEa A, To MHOMKecTBO B HA3SLIBAIOT HOIMHONCECHISOM
MooycecTea A, Dro zanmueniganTr Tag; B o o4,

Tak, MHOMKeCTBO HATYPAJBHBIX YHCEJ ABJIAETCHA IIOJAMHOMKECTBOM
MHOKECTBA meablx uncea: NV © Z, Touno Tar ;Ke MHOMKECTBO IEIBIX
UMCET SBAACTCA TIOMIOMKCCTBOM MHOMKECTRA PaITHOHANLALIX WHCET;
Z = Q. Hueem nenodry srIwuenuii: N = Z < Q.

CDGTHDII[EHHH MERIAY MHOMECTBAMM IIDHHATO HINHCTPHPOBATE © I10-
MOMEBIO COENHAJBHEIX CXeM, Ha3BIBAEMBIX KpyraMum Juaepa. Ha pmeyn-
re 1, a uzobpasesHo coorHowmenne B — A, 3iech BHIHO, 4TO BCE TOUYHH
Epyra B npuHajaesar ¥ Kpyry A. A #Ha pucyvare 1, § UpOMILIOCTPH-
POBATIO COOTHOIMEHHE MKy mMuomecTBaMu N, Z u (.

a) 6)
A Q

Puc. 1

Beakoe pallHOHaAILHOS YHCI0, KaK Iejfoe, TaxK H ,H,[:IOEI'HDE,
m

MOXHO IIPENCTABHTE B BHIOE ,.IIP'D'EH —, e m — noeJjoe 4YHCIo,
n

a n — HarypanbHoe. OgHO M TO e PALMOHAIBHOE YMCIIO
MO/KHO TTPE/ICTAaBHTE B TAKOM BHIC PaiiniMHA crocobamm,

TR

1 2 40 7T -14 103 515 5 20
Hanpumep, = - = _ —. — e ik . s s o s
3=1-80 OT=19=730 103=T5=750%2=1

IFIEEERE EripaskeHns, ToXOeCTBa, YpaBHEeHWS
6 - ¥
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Cpenn mpobeii, ¢ DOMONIBI0 KOTOPLIX B3alMCHEIBAETCH JaHHOE
palnMoHANBHOEe YMCIO, BCErjla MOMKHO yKas3aTh Apods ¢ Hau- |
MEeHBIIINM 3HaMeHaTejeM. Jrta Apobs Hecoxkpatuma. aa me- |
JEIX UHMCceJ TaKas Apodb MMeeT 3HAMeHaTeN b, pPaBHBIH 1.

o — | — = - emn N [ =

TepMHuH «paMOHAIBHOE YHCI0» IPOM30IIE] OT JATHHCKOTO CJIOBA
ratio, 9To B IepeBojle O3HAYaeT «OTHOIIeHWe» (JacTHoe).

PacemoTpuM Bonpoc o npeicTaBiIeHUH pANMOHAIBHBIX YMCE] B BUJe
NeCATHYHBIX Apobei.

& 1
[IpegcraBuM B BHAe AecATHYHOH xpobm umeno —. lns sroro pas-

8

JeJI UM YHCIHTelb ,ﬂ]}(}ﬁ-ﬂ HA €€ 3HAMEHATEIb. HCI.TI}"—IHM

1 8
10 [ 0,125
8
20
16
40
40
0
Taxnm obGpazom, %= 0,125.
TouHo Tak Ke MOIKHO MOKA3aTh, 4TO l%= 115 —%: —0,025.

Ilpumenum reneps aroT cuocod odpameHus o00bIEHOBEHHOH apodu B

8
JAeCATHYHYH K YHCIOY ﬁ I[EJIHM HCIAHTEJ: HAa 3HaMeHaTe b,

8 |37
80 |0,216216
L
60
37
230
422
80
~74
60
87
230
222
8

§ 1. Yvcna v BLIpaAXEeHWA

v



ITepBeIM oOCTATKOM, MOJYUYEHHLIM NPH JeJIeHNH, ABJIAETCA caMo uucao 8.
Bropoit ocraroxk pasen 6, Tperuii pasen 23. 3areM ONATH MOJYYHIN
B octaTtke 8. Ilpopoixas neneHme, MBI, KAK M paHBIIe, IPHIHCEIBAEM
K ocraTkaMm Hyau. [losTomy cieayioliMM OCTATKOM cHoBa Oyaer 6, mo-
Tom 23, u cHoBa octaTok 8 U T. 4. CKOMBKO OBl MBI HHM POAOJIKAIH
AesleHWe, MBI He moaydmM B ocratke (. 3HauwT, AeleHHe HHUKOrJa He
3AKOHUMUTCH.

8
l'oBopaT, uro Apods —, obpamaerca B OCCKOHEHHYIO OCCAMUYHYIO

377
dpods 0,216216...: 8
37 = 0,216216....

Tak Kaxk UpH JeJleHHMH YHCINTeN A 8 Ha 3HaAMeHaTeNb 37 IOCHeno-
BATEJIFHO MOBTOPAITCA ocTaTkH 8, 6 m 23, TO B WacTHOM B OJHOM H
TOM e nopsajake Oyayr nosroparbed Tpu uudpsn: 2, 1, 6. BeckoneuHble
AecATHIHBIE APOOH TAKOrO BHAA HA3BIBAIOT nepuoduveckumu. Ilosropa-
oimadcd TpyOna OH(p cocTaBadeT nepuod dpodu. Ilpu samncH ITepuo-
JUUBCKMX [IeCHTHUYHBIX Apodel Lepuol IIHINYT OJMH Pas, SAKJII4YaH ero
B Rp}i'T.]'IbI'E {BR()ﬁKH:

8
rvs =0,(216).

Ira sanmck YATAeTCA TAK: HYJIE [eJbIX, ABECTH INeCTHAALATE B Ie-
pHoae.

Yucno — Tark¥Me 3anuchIBAETCA B BHU/Ie DECKOHEYHOH JIecATHYHON

Ou:
ApOGH L 0,5833...— 0,58(3).

12
Ira zanuMchk YMTAETCH TAK: HYJb IEJbIX, NATHIECAT BOCEMb COTBIX,
TPH B NepHoe.
Touno Tak e MOKHO NOKAa3aTh, UTO

=

1 151
55 =516), —17 =—0,45).

Boobme ka;xpoe apolHOe YHCA0 MOMKHO NpPeJCcTABHTL JHO0 B BHAE
JecaTHYHOH ApobfH (KoHedyHOH AecATHYHON aApobu), mubo B Buge Decko-
HeYHOH JecATHYHOH INepHOAHYecKOH Apo0H.

JI106yi0 KOHeUHYI0 AeCATHYHVI0O Apodb M d0boe mesnoe 4HCIO MOMKHO
3anmucaTs B BHjie 6eCKOHEYHOH JecATHYHON nepmojudecKoil apobu, nmpmn-
[IHCAB COIpaBa B KadecTBe JeCATHYHBIX 3HAKOB DECKOHEUYHVYIO MocjaeoBa-
TeJsHOCTE HyJeH. Hanpumep:

2,5=2,5000...; -3=-3,000....
Taxknm obpazom,

g —— g — g — g — g — R —— — )

Kajjgoe paiMoHAJIBHOE YHCJA0 MOKeT ObITh npeicTaBJIeHO B BH-
ne ODecKoOHeYHOH JecATHYHOM NepHoAHYecKol ApodH.

F ELERE BeipaokeHna, ToxaecTsa, YPaBHEeHNA



Bepro n obpaTHoe yTBepjIeHHE:

Kax/jgada DecKoHeuyHasA AecATUYHAA nepuojgnyecrKan ﬂpﬂﬁh npen-
CTABJIAET HEKOTODOE DAITHOHAJIBRHOE WHCJIO.

Hanpumep, (,(3) = 1: 2,(36) = 2 5 ; 0,0(945) = !y .
3 11 74

JTH paBeHCTBA JETKO NIPOBEPHTh, BBEIMOJHHUB JIeJIeHHE.

Pasapie OeckoHeuHBIe AeCATHYHLEIE NepHOAHYEecKHe Apo0M mpen-
CTABJAKT pasdHble pannoHaIbHBIe uncaa. WMcekamwuyesmeMm ABIAKTCA
npobu ¢ mepuogom 9, KoTOpble CUMTAKT APYVIod S3AanuCcki0 JApobei ¢
nepuogom 0:

0,(9) = 0,999... = 1,000... = 1;
16,1(9) = 16,1999... = 16,2000... = 16,2.

BeckoHeuHsle jlecATHYHBIE jApodn ¢ nepuojgom 9 samensior apobs-
mu ¢ nepuogom 0. 3amerum, 4yTo npu obpameHuH 0DBIKHOBEHHON Apobn
B JECATHYHYIO HE MOKeT IMOJYUYHTECA ApodbL ¢ nepmomom 9.

BeckoneuHble JIeCATHYHBIE HeNepHojJAHYecKkue JApobu NpejacTaBJadloT
yHCcaa, He ABJAKI[MEcHA palHoHaIbHBIMH. VX HasbIBalOT uppauyuonals-
HbiMu qucaamu (DpHCTABKA <«HP» O3HAvaeT <«orpunanmer»). Mppammo-

m
HaldbHBIE HHCJIA HEJb3HdA IIPeJCTABHTL B BHIAE OTHOIIIEHHHA i rome m —

[ej0e YUCa0, a N1 — HATYpPAJbLHOe.

[TpupegémM npuMepbl MPPALMOHAJIBHBIX YHCEN:

3,010010001... (eguHHUIBI pAa3fAENATCA [TOCAEJOBATEIBHO OJHNAM,
ABYMA, TpeMs H T. A. HYJIAMH);

-5,020022000222... (uucno HyJaell ¥ YHCI0 JIBOEK KasKJAblil pas vBe-
JIUYUBaAETCH Ha eJIHHHILY).

HppanmoHadbHBIM YHCJIOM ABIAETCA YHCIO 7, BRIpa)Xalinee OTHO-
IIeHWe JAJHMHBI OKPYHHOCTH K €8 JHaMeTpy:

n=23,1415926...

Muoxecmao pauuoHAIbLHBIY YUCEA U MHONECMB0 UPPAUUOHAABHBLY
YUCES COCMAAIIoNt MHONECME0 JelilcmeumenbHblx HUCe.

Bomaee H{),I[p[]ﬁl{{} ) ,[[EﬁﬂTBHTH.HhHLIX UHWCJIAX BEI YV3HAETE B 8 HEIACCE.
B wypce anredpnr 7 kmacca Bee eHCTRHAS MBI O0y/eM BRITIOTHATE TOALKO
¢ PAIHOHAJLHBIMH UHCIAMH,

YnpaxHeHunsa

1. Bepuo nm, 9ro:
a) -4 cN; 4cZ;, -4¢c@; B) 28 ¢ N; 28 ¢ Z; 28 ¢ @?
0) 5,6 € N; 5,6 € Z; 5,6 € @;

§ 1. Hucna v BbipaxeHns



2. Kakoe ms mupomecTe (A nan B) gpidgerTcd IDOIMHOMEECTBOM IPYIoro:

a) A — MHOMKeCTBO YUETHBIX 4Hcesa, 8 — MHOMKecTBO 4HMCeln, KpPAT-
HBIX 4;

0) A — MHOMecTBO JelHTenel unciaa 12, B — MHOMeCTBO JelHTe el
upcaa 60;

B) A — MHOMECTBEO TPEYTOJABHUKOR, B — MHOMKECTBO TPAMOYTOJIL-

HBIX TPeyroJbHHKOB?

3. HI}E,I[CTE.BBTE B BHIc OTHOIOEHMA IIeJorc 4HCcIAa K HATYRAJIBHOMY He-

CKOJBKHMH cIiocobaMl umcJa 1-?-; 0,3; _3:11-; -27; 0.
a9

4. HI)E,I[[?THBLTE B BHIE ,I['p()ﬁ]?l C HAHUMEHLBITHM HATVPAJBHLIM 3IHAMOCHA-

1 2
TeneM uncaa 36; —45; 4,2; —-0,8; 155: ——

9
5. IIpegcTaeeTe B BHAe OeCKOHEeUHOH IecATHYHOR ApodH 4YHCIO:
1 1 8 3
S o e T —17; . W
a) 3 B) = 1) 7 ) n) 1o
D 20 3 T
6) 2. 2 10,28; . L.
6. CpagruTe panmoHAJbLHBIe YHCJA!
a) 0,013 » 0,1004; #x) —2,005 u —2,04;
6) —24 u 0,003; 3) —1-3- a - 1,75
B) -3,24 m —3,42; ) 0,437 u %;
r) 2 u 0,375; K) = u - 0,13
8 E s ] H P I
T
A -1,174 u - 15 a) 1,37 u 1,(37);
10 11 -
e) — s M) —5,(34) m —5,34.
) Ty ) (34)

7. ¥Yramure raroe-n1udo 4MCiI0, KEOTOPOEe:

1
a) boabme Py :

1 1 1
HO MEHBINE 6) Goapme g» HO Mempme =

8. YRamure HECHOJIbKO 4YHCEell, 3AKJAHUEHHbIX MeHIy:

a) 10 n 10,1; B) Ilﬂﬂl n —1000;
2
o) —0,001 u 0; = =
) u r) g8 3
9. 3anmumnTe NATE YMCe), 3AKJHUYSHHBIX MEMXKAY YHCJIAMM:

a) 1,3 n 1,4; B) =10 000 »n —-1000;

1 1 1
5)51’1' 56, 1") _EH_I.
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10. Haigure:
a) x|, ecim x=10; 0,3; 0; -2,7; —-9; ©) x, ecnu |x =6; 3,2; 0.

11. SanumuTre He3 3HAKA MOJAYJIH:
a) |al, rge a > 0; B) |20], rue b= 0; m) |y — 3|, rae y = 3.
6) |¢|, rme ¢ < 0; r) |x — 5|, rae x = 5;

12. Cpeaun uncen 1458; 1805; 2342; 3620; 89217; 364425 maiiaure u
BRIITUINHUTE Te, KOTOphie: a) jgenaTcHa Ha 2; 6) kpatuawl 9; B) genarcs
Ha O, HO He KpaTHEI 3.

13. PasnosxuTe Ha IPOCTLIe MHOMKHTEJIH:
a) 66; 6) 1200; B) 5460; r) 1001.

2. YncnoBble BbipaXeHusi

Pemum zagauy:

«TypucTel B TeueHHEe JBYX YACOB €XaJid HaA BeJIOCHIEAaX II0 [occe
co cropocteio 16 km/4, a sarem man gecom eue 7 km. Kakosa paumna
BCero mapmpyra?»

Ilo mwocece rypuern npoexanun 16-2 (M), a JgecoM NPOLLIH 7 EM.
IMosToMy AJMHA Beero mapmpyTta paBHa (16 2+ 7) (xmM), T.e. 39 wm.
Penraa zamauy, MBI MOIYVUHIN Yuckocoe swipaxcenue 16-2+ 7.

Hiucrnopsie BREIpAMKEHHA COCTABAAIOTCA I3 UHCeJ ¢ IOMOIOBIO 3HA-
KOB gelcrBui u crobor. llpuseném emé npUMepbl YHCIOBBIX BbIpAa-

sgenun: 43 :15; 9,6-3-1.2; 5-(7,4—-6,1).

Yucoro, KoTOpoe NOJYYaeTcd B PE3VIbTATE BRINOJHEHHA JelCcTBH
B YHMCJOBOM BBIPDA’KE€HHH, HA3BIBAIOT JHAYCHUEM BbIPANCEHUA.

Haiiném, maupumep, sHauenwe poipaskenus 12-6-35 1 7. Ilaa aroro
MBI JOJMHBI, COOIOAAA OIPHHATHEIE DOPAAOK JeCTBHH, BRINOIHUTE CHA-
Jajla YMHOM(eHHe U JeJecHHe, a 3aTeM BBIUYHTaHHe:

1)12:-6=72; 2)85:7=95; 3)72-5=67.

Yucno 67 — sHadeHuwe Beipaxkenus 12-6—-35 @ 7.

Ecan B BRIPAXEHHH eCTh [OeJIeHHEe Ha HYJIb, TO BRIpAXEeHNEe He
HMeeT YHCJO0BOTO 2HAYeHHA, TaK KaK Ha HYJAE OeJIHTE HeJIb3A. 0
TAKHX BhIDAMEeHHNAX roBOpAT, 4YTO OHHM He HMeHT CMLICIA.

1

HanmpumMep, He MMeIOT CMEBICIA BRIpaskeHuAa 35 :(4-2 - 8), 12+4-C3)

§ 1. Hacna v BblipaxeHws




YnpaxHeHun

14.

20.

23.

Haiigure 3HaueHHNe BhIpa)XeHMA:

a) 6,965 + 23,3; r) 6,5-1,22; #) 53,4 1 15;
6) 50,4 — 6,98; 1) 0,48 - 2,5; 3) 16,94 : 2,8;
B) 88 — 9,804; e) 0,016 -0,25; u) 75 :1,25.

Brinmoauure neidcreusa:
a) 481,92 :12 - 20,16; 6) 1,08-30,6-9,72 :2,4.

. Hafisiure sHauyeHHe BhIpasKeHHA:

a) 3,6:0,08+5,2-2,5; 0) (9,885 —-0,365) : 1,7+ 4,4,
BrinonanTe aelicTeHe:

5.1 3 4 4 3 6, 3
NgTa Myt Wyt WML
7_5, _ 32, 2,9, 3.
s r} 8- ¢ 310 26z 10,

Brinonuute apelicreue:
a) 4,2 — 8; r) 1,2 -(-5); x) 38 : (-0,19);
8) —2,4 + 5,6; o) —8-4,5; 3) -16 : 0,2;
B) —2,1-3,2; e) —0,9-(-0,1); n) —6,4 : (-8).
Brruucianre:
1_g. i-(_i]. 4 (40}
3)53 8; F)S' ~18)} }H}T (.49}?
22,43, 5 . 6); " 'HJ'
6)-27+455 &) 55 (-6) 3) ~16:| =5 :
1 1 2 1 | 3]
B e e —_— g — | ==
B]J3 64, e) B9 31 u) 32 L 1?'

SallMIIUTe [NPOLEHTHl B BHAe HecaTUYHOM apodm: 1% 5% T%;
10%; 20%; 25%; 36%; B0%; 76%; 100%; 138%; 263%; 0,2%;
0,43% .

. IIpepcraseTe apobu B Bume npooenTtos: 0,01; 0,04; 0,23; 1,17;

. 4 E. . : . . 1,1 3 1
2,78; 4,5; 0,005; 0,9971; 1,369; 2,2785; 2 20 1 20°
Haiigure:

a) 1% umcna 240; r) 9,5% umncaa 280;
6) 40% umecna 15; n) uncao, 30% xoroporo paBHE 18;
B) 120% umcaa 8; e) uncao, 125% xoroporo paeasl 550.

Ha naxere MOJOKA HAIIHMCAHO, 4TO B MOJOKe cogeps:rurcea 3,2% xu-
pa, 2,5% 0enra u 4,7% vriaeponok. CHOJLKC I'DAMMOB KayEJIoT0 H3
ITHX BellecTE cogepsures B crakade (200 r) monora?

12 0 E:ERE BoipaskeHna, TOXASCTBA, YPaBHeHWd



24,

25.

26.|

27.

28.

29.
30.

31.

32.

33.

B depmepcrom xozAalcTBe codwpasd mo o6 M TMIMIEAWIIHI ¢ TeKTa-
Pa. H[]I/IMHHHHHE HHTEHCHBHOH TEXHOIOTHH ITO3BOJIILIO YECIHYHTL
MPOW3ROJICTREO TITICHWILET Ha TOW Ke mmomaar ua 25% . CroJanxo
LeHTHepOB IIMIeHWIILl CTANU cobupaTh ¢ 1ra B aToM QepMepCKOM
xXo3salcree?

3a HecKoabKo EHHT vmiaatuiax 320 p. CromMocTH JIBYX H3 2THX
KHHT COCTARMAH cooTBeTcTBenHO 30 M 45% WHM3pacXoJ0BAHHEIX
neder. Ila cxoabpko pyOaed oJHa W3 9THX KHHI JellleBle Ipyroi?

Hcnons3ya Tpu pasa mudgpy 2, cocTaBbTe BHEIpajkeHHe, 3HAYEHHe
KoToporo pasHo: a) 6; 6)8; B)3; r) 1.

CocraBbTe BBIpaAXKeHHe, COAep:Kallee [Ba 3HaKa JeiicTBUA, 3HaUe-
HUe KoToporo paso: a) 12; 6) 0.

Kakoe ¥3 BhIpAaeHHH He MMeeT cMbICaA?
2,6—13-0,2 0,57
1. .2\ B 3. (1,7-2-38,4):11
8 0,8 - 0,42

CocraspTe Karkoe-Iu(o BhIPAMKEHME, HE HMEMIIEe CMBICJA.

CocraBeTe BhIpa;kKeHHe And pemeHus zagaun: «HM3 nByx Hacenén-
HbIX TIVHKTOB, PACCTOAHMEe Memxay KoropbiMu 40 KM, BBIIIIN OJHO-
BpeMeHHO HaBCTpedy APYT APYTY ABa nemexoja. Kaxkoe paccroanme
ﬁj’JI'E'T Mex Iy HIMH Yepea 3 I, eCJIH H3BeCTHO, YTO CKOPOCTE OJHOTO
nemexojga 4 kM/4, a cKopocTh Apyroro — 5 Kkm/u?»

PemuTe zamauy, cocTABHEB BbipadeHue: «OIuH pabounii M3roToB-
ager 3a wac T jgerancit, a gpyrod — 9 meranei. CrornKo aeranci
OHH HMBTOTOBAT 3a 4 u?»

Henonbsya TepMEHEBL «CYMMa», «PasHOCTh», ¢«IIPOH3BeJleHHe» U «UacT-
HOe», IPOYUTANTEe BLIparkeHHe:

ﬂ} 815_ 7:—3; .ﬂ:] 2'9,5+ 14; I{] 215_{312+ 118‘}:

6) 4,7-12,3; e) (10— 2,7) : 5; ®) (6,74 —1,24) - 3,6;

B} 65:1,3; ) 6,1+(8,4:4); a) 8—(1,71 + 0,19);

T) 5,6 +0,9; 3) (6,4 + T): 2; m) 0,86 :0,3-1,78.

{ Sadaxa-uccaedoganue. ) Ha 36 vuammnxca KJaacca KamJBIH HaydaeT
XoTA OBl OJHH MHOCTPAHHBIN A3BIK — AHMMIHHCKHH WJIH HeMeI[KMH.
HManecTrno, 9rTo 25 yHaANMAXCcTd M3VYAI0T aUNTHACKIH aA3LiK, a 20 yua-
IMHXCA — HeMeIKHH A3bIK.

1) ¥easkuTe 4Mea0 VYALNMXCH, H3VYAINHX XoTd Obl OJMH M3 3THX
SIALIKOE,

2) BoapeanTe YHMCI0 YVUallMxcd, HayialImux 00a g3plKa — aHrjani-
CKIHII H HeMeIHKHii.

3) Haiizjure, CKOIBEO HPOLEHTOB VYAIMMXCH HM3VUYAOT 008 SA3bIKA.
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r 2
34. ¥V Hpana B conmaasHoH ceTH 24 moanmucunka. Ha mHux 3 CAVIIAKT

COBPEMEHHYIO MY3EBIKY, 4 OCTAJBRHEIE TIDEAIIOYHTAIT KJACCHYECKYIO
MY3LEIKY. Crkonsko noanucuukoB eaua CAVIDamnT HKIACCHYeCKYH

MVY3BIKY?
. 2
35. Hoshlil cnekTakne nocetunu 24 ceMHMEJACCHHKA, Y4TO COCTABHIIO E

Bcex oDy4yarwImMUXcAa B Napajajesn cebMbIX KJACCOB. CroOJBKO BCero
qeJloBeK YUYHTCA B aTou IIB._[ZIH.T].HEJ[H?

a86. B uwone cemba Measvimekuaeix uspacxogosana 250 gBr-u, a B ciae-
IVIOIIeM MecdAlle OHH VeXalH OTABIXaTh, HOITOMY Pacxol 2JIeKTpo-
AHEPruM B apBrycre yvumedbimmiaca Ha 80% . B cenrsdpe cemba Bep-
OyJach, HO B CBA3W € HACTYILICHHEM XOJOJAHOW TOTOLI TPHILIOCE
BHJIYATE 000TPERaATENb, YTO YVECIHUYHIO Pacxol 3JMeKTROSHEePTHIH Ha
620% no cpapEenuw ¢ asryverom. llocrpoiite cronbuaryi guarpam-
MY Pacxofa SJIeKTPOIHEPTHH CeMbEH MBaHVIIKHUHBIX,

3. BoipaxeHua ¢ nepemMeHHbIMU

IIeurasce co cropocteio 60 Km/4u, aBToMOOHMAE 3a 249 npoHjaér
602 xm, 38 39 — 603 KM, 38 5u — 605 KM, 32 D,Dg — 60+5,5 KM,
Boobmie 3a tu or opoigér 60t km. Mamenss sHadgeHWe f, MBI MOMEM
€ TIOMOTILIO BRIpaskeawda 60f maxoauTh TYThL, MPOWACHUELIA aBTOMODM-
JeM 3a pasHble IpoMe:XYTHEH BpemeHH. IliIa sToro JocTATOUHCO BMECTO
OVEBBL { IOACTABHTh €€ 3HAYEHME M BBINOJIHHUThH VYMHOMeHHe. Byrpy t
B BeIpaykennn 60¢f maswiBaoT nepemennoil, a camo Buipaxenme 60t —
SbiPANCCTLUCM ¢ NEPemeniol.

Ilpusenem emme npumep. IlveTs AIHHBL CTOPOH OPAMOYIOJIBHHES
paBeEE ¢ ¢cM ¥ b ey, Torga ero nnoigagk pasHa ab oM 2 BrrpasxeHue ab
COMEPRUT R MepeMenunIie ¢ W b, Ormo mokasniBaeT, KaKk HaXoAWThL TIIO-
IOalbk IpAMOYVTOJABHHEA IIPH PasiHUYHBIX SHaueHHAX a # b. Haopumep:

ccim a=8 w b=11, o ab=8-11=88;
ecail a=2b uw b=4, 1o ab=25-4=100.

E[‘-.]Ti’l B BbIpameHHEe C MNepeMeHHBIMH TTOACTABHMTE BMECTO Hﬂ}ﬂﬁﬂﬁ
nepeMeHHOH Kawxoe-nTuO0O ee 3HAYEHHEe, TO MOJYVYHTCA YHCJIOBOE
BeIpaxkeHue. Ero snaveHHe HA3BIBAKOT JHAYEHUEM GbLPANCCHUSA
¢ nepemMeHHbiMU TPH BhIOPAHHBIX 3HAYEHMAX MNEepPEeMEeHHBIX.

Tar, uncno 88 ecTs 3HaYeHHe BeRIpa:KeHHA ab opu a=8 m b=11,
ypeao 100 ecTs 3HadeHHe 5TOTO BHIpaskeHHA OpH a =20 1 b=4.
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b
b—3"

PaccmoTpum BeIpaskeHHe IIpu mwbdom b= 3 MoXKHO HAWTH ero

g .. I8 28 .
b—3 13 -3 10
ITpw b= 3 awavenwe 2TOTO RLIpAKCHAA HAWTH HCAL3A, TaK Kak B 9TOM

clIyviuae JenuTelb & — 3 paBen Bviaw. ['oropar, uTo opH b= 3 BEIpa;KeHHe
HE WMeem CMbpleid.

sHadenHe. Hanpumep, ecanm =13, T0 1,3.

Hekoropble BhIpaKeHHUA HMMEIOT CMBICJ [PH BCEX 3HAYEHHUAX nepe-
MeHHBIX. [IpmMepaMn MOTyT CIVIKHTE BRIPAKEHHA

a® - 10

3
BoipaxeHus ¢ nepeMeHHBIMHM HCHOJMBIVIOTCH A 3anucu gopmy..
Paccmorpum npuMmepsl.

JIroboe wéTHOE “IMCA0 M MOKHO OpelCTABHTE B BHIOE INPOH3BeICHHA
qHcaa 2 | IeJIoro YHcia M, T.e.

xix+1) ay—4,

m=2n.

Ecnu B ary (dopMyny BMecTo n NOJACTABIATE I[EJkIe YUCJa, TO 3HA-
YeHHMAMM lepeMeHHOH m Oyayvr uérTHble yncaa. Popmyily = 24 HASBI-
BAIOT POPMYAOTN HEMHOZ0 HUCHL,

QPopmyay m=2n+1, rge n — nDexoe YHCAC, HA3ZLIBAIOT PopMya0Lt
HeUEMHO20 YUCaAd.

TouHo TAK e MOMHO 3anucaTbh QOPMYIYV 4HCEIa, KPATHOro Jwbomy
APYTOMY HaATYPaAILHOMY YHCAY.

Haopumep, ropMyIy UHcIa, KPaTHOTO 3, MOMKHO 3aIHCaTh TaK: m = 371,
rie n — Ieoe YHCIIO.

YnpaxHeHusa

37. Haiigure sHaueHNA BhIpAKEHUA:
a)4x—12 npu x=7; 0; —5;
6) 2,6— 0,0y mpw y=3; 0; —6.

38. Tlepeueprure TAGJIUIY B TETPAAL ¥ 3A4TONIHATE €€, BEIYHCIHR 3HA-
YyeHMHA Beipa;deHud 3x —1 m —38x + 1 8 vEAZAHHBIX 3HAYEHHMH X.

X -2 e | 1] 1 2 4 5
B,
—3x+1

EHHHMH qHCJIJAaMHM ABJNAHTCA COOTBETCTBEHHBIE 3HAYEHHA BbhIpaixe-
g 3x—1 1w —3x+ 17

§ 1. Hacna v BhipaxeHWs

15



39.

43.

ey

Haiamre swaveana swpasenuin 10— 2y v 10 + 2y w sanumuTe Ax
B COOTBETCTBYIOLIIME KJIeTHEH TADAMLbI, IIepedeprTus eé B Terpalb.

y -3 = | 0 2 3 1 6

10— 2y

10 + 2y

Kargue sHAYEHHUA NPUHHUMAKT CYMMAa X + i U OPOH3BelJeHUe XY NPH
CHCAVIONAX 3HAYCTHAX TCPeMEHTLIX

a)x=1,2, y=-2,5; B) x=0,1, y=0,2;
0) x=-0,8, y=3; r)x=-1,4, y=-1,67

Hafiaure smadeniye Bnipaskenua Hm — 31, €CIIH:

T 2 BYiR=1002,, =4,

= B
5 3
BHIIHCJIHTG SJHaYeHNe BBIpAMEHHEA

a)x=2,4, y=0,5; B) =, yg==2,1;
0) x=—-3,6, y=>5; rx=-44, y=-3.

1
—X — if, ecau:
3 4

IlepeuepTHTe B TETPAAL M FAIIOJHHTE TAONHIY, BEIYHCIHE 3HAUCHHS
BRIpa:KeHHA a — 2b.

a 5 —2

b —3 3

a— 2b

44, V3BecTHo, 4YTO TPH HEKOTOPHIX BHAUYEHAMAX X W Y 3UaYeHHe BLIpa-

senud x —y pasdo 0,7, Karkoe sHaueHue UPHHUMEET LPH TeEX He

1 Xy
B gt W

X W I BRIpameHHne: a) d{x—yh 0O)y— x; ?

45. U3BecTHO, UTO NpH HEeKOTOPBEIX 3HAYeHHAX & M b 3HadeHHe BLIpa-

seHus a — O paBHO 4. HUemy paBHO IpPH TeX Ke 4 ¥ H BRIpAKEHUE

16
e — 7 BribepuTe BEPHBIN OTBET.
f—a (b—a)?
1. -2 2. 2 3. —4 4. 4

46. BrruncanTe 3HatieHye BEIPAMKCHWA:

16

5 1
a)ax -3y mpu a=10, x=-95, y=-3:
1 L]
0) ax +bx +¢ upu a= x=2, b=-3, ¢=5,8.
BhipaseHns, TOXOSCTBA, YpaBHeHns



A
Y

s
&
— a - _—_-y-_—_ < 4 /

Puc. 2 Puc. 3

47.

48.

49.

53.

OneiTHOE noJe pﬂﬂﬁH.’lH Ha Oea Yy4acTEKA. HJIULTJ,EI,IH:- nmepporo yyacTea
@ ra, a sToporo — b ra. C Kaaoro rekrTapa OepBoTo yHacTea cobpa-
an 32 IT IIONTeHHITRI, 4 ¢ KaxJoro reETapa BTOPOI'G VUACTHA CGﬁpﬂ.?IH
40 . Croabro HueHMIbl codpann ¢ oboux yvuacTEos? Boiumcaure
mpu a=120 u b=80,

Ha crpoiike paborano 5 Opuraj, no a 4yeJlOBeK B Kamjaoi, n 3 Opura-
Abl, M0 b genoser B Kaxkjaoi. CKonbKO YesoBerk paboTajo Ha CTPOIl-
ke? Brrumennre mpw a =25 w b= 32,

Ia PHCYHKe 2 yKasaHBl IJUHBI OTPe3KOB (B caHTHMeTpax). [lua
Ka3goH (pUTYPEI COCTARLTE BRIPAMKEHME IS BBRIYHCICHHSI €6 ILIO-
mansd (B KBaApaTHBIX CAaHTHMeTpax).

Pebpo ryba papro a M. Or 3Toro kyda orpesaH OpAMOYVIOJAbHBIH IIa-
paaeJIemANne/], BLICOTa KoTOoporo pasua A m (puc. 3). Haliagnre 0bm-
M OCTaBIOelcAa YacTH.

B 250 r BoaHOro pacrsopa COJM COLEPRMHAanoch ¥ I costd. Hakoi cra-
Ja KOHIIeHTpalld pacTBopa mocie mobarJeHHA B Hero o T coan? Bri-
DepuTe BEpPHBLA OTBeT.

1. - .100% 2. %*%.100% 3. - -100% 4. **°

250 250 255 255

+ 100%

B conape onoea u cerHIA Maccoil 20 KI' colep:xasoch X KI' OJIOBA.
KaxumM cTano TpPoIeHTHOe coflep:KaHHe O0JOBA B CIIaBe IIocje J0-
DaBiaeHHua B Hero 2 Er onoga?

Jaumna mpaMoyroaLHHuKa d oM, ImHparaa b ey, YTo o3magaeT BLIpa-
HEeHNe!

a) ab; 6) 2a + 2b; B) a + b; r) 2a?

Terpagb CTOHUT X P., a KapaHIAIll CTOMT ¥ p. UTO o3HauaeT BLIpa;ke-
HHe: .
a) x +u; 6) 3x + y: B) 2x + 3y; r) —?




55. [IpouuTaiiTe, TONBE3VACH TCPMHHTAMH «CYMMA», «PaA3HOCTh», «ITPOM3-
BeJEHC» B «YaCTHOE , BLI'F)H?REHHE:

a) mx; B) (a + Hx; o) 2x + 1; ) ab + be;
6) 10 + ab; r) m — 8a; e) %—i—c; 3) (a — b)(a + b).

950, 3anHOINTe B BHAE BHIPa:KeHHd:
a) cyMMy uHced b H ¢}
0) pasHOCTL YHMCEI & M M7}
B) KBAAPAT YHCIA X;
T) KyO wHcaa i3
1) CYMMY HHCIa X U IPOH3BeIeHHT UHhced] a U b;
e} PasHoCTh YHCJIa M U YACTHOTO YHCel X H V;
) IPOM3BEIeHHe CYMMBL 4HMCe] a4 u f u upcaa c;
3) TPOU3BEACHIE YHCTE d W CYMMLI HHCEJT X | U,

57. Ilpy raKuMx 3HAYEeHMHAX LEpPeMEeHHOH HMeeT CMbIC/ BhIpajieHue:

18 1 m-—1 Ta 2b
oy + 2; = ; ; ; T/
a)oy+2 0y B)r—7 Py B 3rar ¥ 10-p
. 14 14 14
58. Kakoe u3 BBIpaMEeHHH ; HJIH HMeeT CMEICJ TIpH

2 2 _
TO0M 3HAUYCHHH df a a-+1 at—-1

99. Cocrasere GOpMYIV UHCIA
a) KpaTHOTO 95} 6) kpataHoro 10; B) kpaTtHoro 101.

60. Haunuimmure Gopmyiy uucaa, kpardoro 7. Haligure no aroii dopmyie
AdBa TpéXSHﬂTIHBIX THUCHTA, KPpaTHBRIX T

61. (as padoms 8 napax.) Hora;mxwuTe, 4TO BCIKOE IPOCTOE HHCIO,
HAauWHAadA ¢ 9, JU00 YBeIMUeHHOe, JH00 yMeHBIIeHHOe Ha 1, menuTcs
Ha 6.
1) TlporepnTe yTRepmwAcHUe Ta mpuMepax. Oamomy ywanieMyca pe-
KEOMeHIVeM E3AThb IIPOCThie UHCAA W3 TPEThero NecATHKa, APYTOMY —
M3 CeAbMOro JecaTHA.
2) ObcymuTe IPYT € APYTOM, W3 HeTo CIeAVeT CIPaBeJIHRBOCTL VHAa-
3AHHOI'C CBOMCTEA.
3) IIposegure NOKA3ATENBCTBO.

62. HajiguTe 9ueoo, eCcaIH H3BECTHO, 4YTO:
a) 3% aroro unciaa paBHH 1,8;
6) 85% atoro uncna paeabl 17;
B) 130% atoro uuciaa pasHEl 3,9;
r) 6,2% sroro unuciaa paBHE 9,3.

63, [locae Toro kax w3 Omgoua otamau a30% wmomoka, B HEM 0CTAIOCH
14 n. CKOJILKO JTHTPOB MOJOEA OBLIO B OHJOHe NepBOoHAYAILHO?

BripackeHua, ToxOecTea, ypaBHEeHWs




64. IlepeBrimoaHUB aaH Ha 15%, 3aBog BeInyeTHa 3a mecan 230 cTas-
K0B, CKOJBEO CTAHKOB HYHHO OBLIIO BEIOYVCTHTE 38 MeCcAl IIO ]:[.TIE[HY?

65. Ha poibopax rosioca 3a ABRYX KaAJWJaTOR pacnpefieMWJINWCE B OTHO-
meHEns H:7. Beero B roocoBaEMM DPUHSAKN yvuacTie 252 delloBeKa.
CrornKko romocor wabpan mobeauTenn?

4. CpaBHeHMe 3HaA4YeHUN BbipaXXeHUW

Pemum zapauy: <«Ilmenwnneil sacesny JBa ONBITHBEIX VYacTKa ILJIO-
maaeio 48 ra 1 60 ra. C nmepsBoro ygactra cobpaaun 1800 i mmenuns, a
co Broporo — 2100 n. Ha xkakom ydacTKe ypomxalHHOCTE BEIIIE?»

Ypo:xaiiHOCTE BhIpakaeTcd YACTHBIM OT JeJIeHHA MACCHl IIIeHWILL,
cobpasHON € y9acTKa, HA Maomagb ydactka. UTobdbl y3HATH, HA KAKOM
VYACTKe VPOKaiiHOCThL BBEIIIE, HAJAO0 CPaBHATHL B3HAYEeHHA BBEIPAKeHHII
1800 :48 m 2100:60. Taxk kax 1800 :48=37,5 u 2100 : 60 =35, ToO
VPOKANHOCTE BbIIE HA MEPBOM VYACTKE.

Ilna m00BIX ABYX YHCJIOBBIX BEIPAYKEHHII MOYKHO YVCTAHOBHTH, PABHEI
WX 3HAYEHMdA WJIM HEeT, W eCcJIM OHHM He PAaBHbI, TO KAKOe M3 HUX OoJbIne
H Karoe MeHbIIe.

PesyasTar cpaBHeHHA 3HAYeHHH BEIPAKeHHII MOJKHO 3aIHCATH B BH-
Jle paBeHCTBA WM HepaeBeHcTBa. Hanpumep, pesaysbTaT cpaBHeHHA YaCT-
HbeiXx 1800:48 u 2100:60 moxHO 3anucaTh B BH/IE HEPABEHCTBA

1800 : 48 >» 2100 : 60.

Ecnn BeIpasKeHWA COAEPIKaT NMepeMeHHbIe, TO AJA PasHbIX 3HAYEHW
IepeMeHHBIX pe3yJLTAT CPaBHeHHA JHAYUEHHH 3THX BBEIpaKeHHH MOMKeT
oKkaszaTbcda padnuuHbiM. CpaBHMM, HAIpUMep, 3HAYEHUA BhIpa>KeHUil 2a
u a+4 opu a=0; 4; 10.

Eeom a=0, 1m0 20a=0w a+4=4, 7, . npu ¢ =0 BepHno mepasencr-
BO 2a < a+ 4.

Eenn a=4, o 2a=8 m a+4=28, t.e. upu a =4 BepHO pPABEHCTBO
2a=a+ 4.

Ecmn =10, o 2a=20 1 a+4=14, r.e. upu a =10 BepHo Hepa-
BEHCTBO 2a = a + 4.

Hmorna Tpebyerca veTANOBWThH, MC/MRAY KAKWMW HHUCIaMH 3aKJIT0MCHO
3HAUYeHHe BBEIpaxkeHHd.

Pacemorpum npumep. llyvers nps B3BEINMBAHMN MeTAILIHYECHOTD
TapuKa YCTawoRWIW, 49To ero wmacca donwsme 86 r, wmo mennitie 87 1,
QbdozHaYyMM Maccy HIapuka (B rpammax) Oykeoin m. Torga peayviawTar
B3BEIOWBAHHA MOMEHO 3aIHCATE Tax: m > 806 mw m < 87 — nnmn mwaaue:
86 <m u m <87,

Iea Hepagernctrea 86 < m u m < 87 MOKHO sauucars 8 sude daoitHozo
HepaseHcmea

86 < m < 87.

o
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Hepagerdcteo 86 < m <2 87 uHTaoT Tak: «m 0GoIblle 806 H MeHBIIe
8T».
PaccmoTpumM emé oAWH OpuMep. Hieao JHeH B MecAle MeHbIe o1
uan paBHo 31. Obo3HauumM 4YHcIO THel B Mecdle OyKBoH n. Toraa
n<a3l mam n=31.
BmecTo atol sanmicn 0OBIMHO THINYT OAHO HEPABEHCTBO

n<al

(umTarOT: «n MeHbIIe WIM pasHO 31»).
Yucao gaeii B MecAune Ooabile HAM paBHO 28:

n>28 unau n=28.

B rakux caydyaAax TakyKe NMHUIIYT Kopode:

n =28

(umrator: «n Gonablne MAH pasHO 28»).
Tar mxaw nn =28, o 28= n.
[IEa HepapeHCeTBa 28 < n U n % 31 MOKHO 2anHcaThk B BHJIe JBOHHOIOD
HEPABEHCTBA
28< n = 31.

-

Hepasescrsa, cocrasieHHBIE ¢ IOMOLLbK) SHAKOB ~ H <, Hasbl-
Ba®»T CHLPE)ELLMM HEPEI-H{?H.CHLH&J}'IH, a HHPHBHH[!TBH., COCTABIEHHBIE
¢ MOMOIIBI 3HAKOB = M %, HASBIBAIOT HECIPOZUMU.

YnpaxXHeHus

66. CpaBEnTe 3HaYeHNA BLIpa:KeHWH:

a) 2,06 3,05 u 21,28: 3,5; 5) %+ 1 1.1

5 % 374
6) 97,2: 2,4 u 62— 21,6; r}lﬁ—&% n 15—27}.
67. CpaBunTe 3HAYEHHUS BLIPAKEHWN, He BRIYUCIAA WX:
a) 56-%1:1 56:%; B)2,1-5,8 n» 2,1-1,T;
65)9:0,6 u 9-0,6; r) 6,13-7,57T m —6,13 + 7,57.

68. CparuwTe 3HaYeHWd BLIparMeHWH, He BRIVHCIAAS WX:
a)6,16 -7,44 un 7,23+ 8,11; B) b,7-3,11 un 6,7-2,16;
1 1 5402 -
G) 24,12-1 n 24,12: i r) 65,4 5 1 65,4 : 6
69. CpaBauTe 3HAYEHUS BBIPAXKEHMIL:

a)0,7-0,8-0,9 u» 0,7+0,8-0,9; &) -+

0o | =
S | b
| -
B3| b=
SO |
| -

rﬂaﬂal BreipaskeHWA, TOXOSCTBA, YpPaBHEHWS
20 - d



70.

76.

77.

78.

CpaBHUTE 3HAYEHHUA BbIPAMEHMIT:

a)9,b—a u 0,5a npu a=3,8; 0; o;
0)3—cu 4c—5 upu c¢=1,6; —3; —6.

CpaBHHTE 3HAYEHUS BhIpAMEHMIL:
a)x m —x opu x=28; 0; —3; 0) x u 100x opu x=5; 0; —.

CpaBHMTe 3HAYEeHHUA BHIpAMKEHHH:
a)bm-—-0,8 w 0,8m—5 pn m=-—1;
lab mw a:b opu a=4,6, b=0,23.

BepHo nu Hepasenerso 2x+ 5 < 3x upu x=4,2; 5; 6,57
IlpounTaiiTe HepaBeHCTRO:

a) 8,1< 8,14 < 8,6 1) —40 < 38,7 < —30;

6) 9 < 9,865 < 10; n)igm,?m%;

8) —900 < —839 < —800; ) 2,42< 22 <243
i

JanumunTe B BHAE ABOMHOTO HEDaABEHCTREA.

a) 8 mennmie 13 n 13 mensuie 15;

0) 4,1 mensme 4,18 u 4,18 Menpme 4,2;
B) 63,5 boneme 63 m MenwbmIe 64;

r) —8,1 Goapme —11 1 mMeHbIIEe —T;

a) a Goneme 1,8 w mennmme 2,8;

e) x bonplle ¢ W MeHBIIe b.

IlopGepuTe Hakoe-HUOVIL YHCIO, 3AKJOUYEHHOS MEMIY YMCIaMH:
1 1 3 5

a)8,6 n 8,7; 0) = " E; B) -3.,6 u —-3,T; r) i noe

PeayaeraTr 3anmmmnTe B BHAE ABOHHOIO HepaBeHCTBA.

SanUIIuTe B BHJe ABOHHOTO HepaBeHCTEA:
a) 0,79 6oneme 0,7 u mespme 0,8;

1
0) GE ooneme 6 W MeHBIIE T;

) —4,6 Sonepme —10 u mense 0;
r) m Ooabme —16 1 mMenbme —15;
n) k Gonnmie 2,65 v mennie 2,66;
e) iy Dbosbine m M MeHBIIe 7.

Ha roopauHaTHOH 1IpAMON TOYKAMM OTMEeYeHbl UHeIa &, b 1 ¢ (puc. 4).
VHEaKHTe IId KadJIol TOYKH COOTBeTCTRVIOIIee eH YHCI0, eClIH Ha-
BECTHO, 4T0 a4 > b u ¢ >a. CocraBbre M3 4YHcel &, b U ¢ JBoHHOe
HePaRcHCcTRBO ¢ TTOMOILIO 3HaKa <.

4 3 & T—

Puc. 4
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79. IlpounTaiiTe HepaBeHCTRO:

a) 7,3 = x; r) k< 0,5; M) —dsa<—Z;
6) y = 0,83; m4,4<n<6,1; 3) x=b%y.
B) a = —10,4; e) 7,6 = m= 20,8;

80. BepHo nm HepaseHCTBO:
a)x*iﬁ-?- npu x=2,7; 5,3; 6;
o)y 4,8 npu y=3,5; 4,8; £
B) 0,6 <x< 0,8 mpr x=0,5; 0,6; 0,7; 0,8; '[1,
Mmal=y<24 ompu y=2,1; 2,2; 2,3; 2,4; 2,

81. 3anumnATe ¢ MOMONIIBI0 3HAKOB HepaBeHCTBA:
" a) x MeHBIIe HIH paBHO 8;

0) y Goneuie niau paszHo 0;

B) ¢ DOALITIE D W MCHLIIe WIHW paBHO T;

) & BOJIBOIE MIH PABHO —2 B MeHBIIe 1.

'.“.ﬂ
250

82. BanummuTe B ERJle HepaBeHCTEA:

4) X — OTPHUATEILHOE UHCIIO;
0) m — TOMOMHUTEILHOE HHCIO;
B) ¥ — HEOTPHIATEJLHOE THCIO;
J.‘) £ — HelnoJIOMHUTE/IbHOEe YMCJ10.

83. amuniuTe B BHUAC JROMHOTO HepaBeHCTRA:
a) x doapnore UAM paBHO 11 W mensme 12;
0)  Gonbiie H0 u menbuie uiau passo 100;
B) a bonwme 350 u mensuie 400;
) b 6oasnre uau papHo —100 1 mensmnre mam paBHo —10,

84. Opur asromobmwns npoexan T00 kwm 3a x 4, a APYroil aBTOMOOHIIE IIPO-
exan 630 kM s3a y u. CpaBHHTE CPelJHHE CKOPOCTH ABTOMODIIIE, ecIH:

a)x=12,5, y=10,5; 0) x =y = 14.

85. CROObKO OPOLEHTOB COCTABIAET:
a) uncao 8 ot uncaa 200; ©) uncao 2,1 or uncna 147

86. B pesyiprare palMOHAIM3ELUK lIPOUSEBOACTEA VIAJI0CH COKDATHTH
qHCI0 pabounx Ha KombOmMHaTe. BvmecTo 1600 ux ocramocy 1200, IHa
CHOJIBEO [IPOLEHTOB COKPATHIOCh uKciao padounx?

87. Halimnre 3HaticAWe BLIpAKCHWA:
a) 37,6 — 5,84 + 3,95 8,9; B) 1
6) 81 — 45,34 + 19,6 + 21,75; r) 8

88. 3anmumuTe B BUC BRIPAMCHU;
a) CYMMY 4YHCJAa X W OPOH3BeleHHA YHcedl a H b;
0) yacTHOE OT HEJeHUSA YHCJIA @ HA PAZHOCTL umcel b H ¢;
B) IPOM3BEAEHNE CYMMEI HHCEN X U @ M PasHOCTH HHcel X U b.

BelpaskeHna, TOXOeCTBa, ypaBHEeHWH
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KOHTpPO/bHbIE BONPOCHLI U 3aAaHUN

MpueeguTe NnpuMepbl paunoHanbHbIX YWCEn.

MpueeguTe NpUMEpP YYUCNOBOro BbIPAXEHWA U BbIPAXKEHWA C NepemeH-

HBIMM,
36 42-6-7
Mmeer nu CMbICH BbIPAXEHUE: 5 1« a5 i g7_11 7

CpaBHUTE 3HAYEeHUA BbipaxeHUd x+3 1 3x npu x=-4; 1,5; o.
Mpueeaute Npumep OBOWHOTO HEpaBEHCTBa W NpoYUTanTe ero.

Kak ynTaloTca 3HakuM = K =7 Kakoe HepaBeHCTBO HA3bLIBAETCH CTPOrvMm
M Kakoe HecTporvm? [NpueeanTe NpUMep CTpororo HeEpaBeHCTBa, He-
CTPOrorg HepaseHCTEA.

NMPEOBPA30BAHUE BbIPAXKXEHUA

5. CBoncTBa AenCTBMMA HaO Yuncnamm

HanoMauM OCHOBHBIE CBOMCTBA CJHOKEHHA W VMHOMEHNA 4YHCe.

1) Hepemecmumenbroe C8OUCHIBO: IIA JTHOBIX YHICe] @ 1 O Bep-
TLT PaBCHCTRA
at+tb=b+a, ab=ba.
2) CovemamedbHoe ca0UHCMEo; INg TIO0RIX 9HUcen d, b 1 ¢ BepHLI
PpaBeHCTBa
(a+b)t+te=a+(b+c), (able=albe).
3) PacnpedenumeasHoe cesolicmeo; ana moOeIx uvcen a4, b w ¢
BEPHO PaABeHCTEO
alb+ ¢) = ab + ac.

Nz mepeMecTHTEIBEHOTO M COYETATEIBHOTO CBOMCTE CJHOMKEeHHA cle-
ayeT:

B Jw0boi CYMMe MOMHO EKaK YIrojJJHO OepeCTaABJIATE cliaraeMblie H
NpoN3BOJbHBIM 00pasoMm o0'BeIMHATE MX B I'PVIIIL.

Hpumep 1. Beruucenum cymmy 1,23 + 13,5 +4,27.

b Ilna sToro yviaobHo oDBLeIHMHHTE HOeppBoe claraemoe ¢ TpeTbHM. Ilo-
JIYVIHM

1,23 +13.56+4,27=(1,23+4,27)+13,5=5,5+13.5=19.

§ 2. Npeobpa3oBaHue BLIpaxXeHwin
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Ha nmepeMeCTHTeJIEHOTO M cOoYeTaATeJBEHOTO CBOMCTE YMHOMEeHHA CcJle-
aver:

B Jbom NpoU3BeIeHHH MOMHO HaK YroJHO DepecTasJAThE MHO-
JFHHTEIH H IPOH3BOJBHBIM GEPRBUM 00BeAHHATE UX B I'PYIIIEL.

IIpumep 2. Haliném sHauedwe npouszeegenud 1,8-0,25-64-0,5.
b O0Le VAR TTEPBLIT MHOMHTEL € HMOTBEPTLIM, & BTOPOH — € TPeTh-
HM, IOJVYIHEM
1,8-0,25-64-0,5=(1,8-0,5)-(0,25-64) =
=0,9-16=14,4.
PacnpegenuTenbHOe CBOHCTBO CIOpaBefJdBO M B TOM ciay4dae, Korja
YHCJI0 VMHOMKAeTCA Ha cyMMYy Tpéx u fojsee claraeMbIx.
Haupumep, ansa nwodbix umcen a, b, ¢ ¥ d BepHO paBeHCTEO
alb+c+dy=ab+ac+ ad.

Mgi 3HAaeM, YTO BBIYHTAHHE MOKHO 3AaMEHHTH CJIOKEHHeM, NpHbaBUB
K VMEeHBIIAeMOMY YHCJI0, NPOTHBOMOJOMHOE BEIUYHTAEMOMY:
a—b=a+(-b).
ITO IMO3BOJIIeT YHCJI0OBOE BRIpaMKeHHe BHIA ¢ — D CUHTATE CYMMOMH Y-
cen a 1 —b, YyHCI0OBOe BRIpAMKeHHe BUJA a +0—¢—d cuMTarsk CYMMOH

uucen ¢, f#, —¢, —d u 7. 0. PaceMoTpenaLIe CROMCTBA AeHCTRAN cOpaBef-
JAUBBL U OJ1A TAKHX CYMM.

IIpumep 3. Ilalimém 3HauveHHe BRIpameHHTZ 3,27 — 6,5 — 2,0+ 1,73,
P 2T0 BEIDAMKEeHHe gpadercd cyMMoH umcen 3,27, —6,5, 2,0 1 1,73.
Ilpumenus cBOMCTBA CJAOMEHHMHA, LOJYYMM
3,27-6,6—-2,6+1,73=(3,27T+1,73) + (6,5 — 2,5) =

=5+(-9)=-4.-]
. (1
IIpumep 4. Bruuueaum npouaregerue 36 - 1 “&)
5} 1
» MHOKATENH 7 = MOMHO PACCMATPHBATE KAK CYMMY HHCeX — #
5

ETE Henmonsaya pacopeleHTeNBHOS CBOHCTBO YMHOMEHHA, TTOMYUHUM

(1 5) 1 5 .

36 - (-" - —J =36 —-36* —=9—-10=-1.

4 18 4 18

YnpaxHeHus

89. Kaxue CcBOHCTEBA OEHCTBHHA NO3BOJSHIT, HE BRIIOJHAS BRIUHCISHNI,
T yTBepIIAThH, YTO BEePHO pPABEHCTBO!
a) 247 + 35 =35 + 247; B) 14 +(16 +97)=(14 + 16) + 97;
0)84-19=19-84; )25 (4+T7)=25-44+25-77
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90. Boiuucnnre Hanbosee pallMOHANBHBIM clriocobom:

a) 3,17+ 10,2+ 0,83 + 9,8; B) 15,21 -3,9-4,7+6,79;

6) 4,11 +15,5+ 0,89+ 4.4; r) —4,27+ 3,8—-5,Y3 - 3,3.
91. Haiigure 3sHaueHHe BhIpaXKeHHA:

a) 8,91 + 25,7+ 1,09; B) 7,15— 9,42 + 12,85 — 0,58;

6) 6,64 + 7,12 + 2,88; M 189-6,8-5,2—-4,1.

92. Buinonnure pgeiicreve H o0OBbHCHMUTE, HAKHMEe CBOMCTBA CJOMEHHHA
OBLTH TP 2TOoM HCIICNE30BAHBI:

1 3 5 1
— +13%; = +10=.
a}ES 134, 0) 195 1[1'3
93. Hajinure 3HaueHHe BRIpAKeHHA:
3 1 1 6 2 3 2 7
e g ] = =gl = il e
3154 2? 14 4? 6183 65 25 19
94, Brrunenanre mandosee panuoHadbBHBIM CTTOCODOM:
a)a0-1,34-0,2; B) 20°(—15,8)4;
8y -7H,7-0,520: r)0,47-0,4 - 25.
95. Henoneaya pacOpeleHTeILHOS CBOHCTBO VMHOMEHHA, BBIIOJHHTE
IelcTRHEe:
| 3 2 5
H} 35 (3] ﬁ}? 2%‘, 3}25 1{], T']ﬁ 4']'-":"3-

96. Hajtpure 3sHAYeHHEe BbIPAMEHHHA!
a) 3,5+6,8+ 3,5+3,2; 0) 12,4-14,3—-12,4-4,3.

97. Beiunciaure:
a) 15,7-3,094+15,7-2,91; a) 4,03-27,9-17,9-4,03.

98, HoxaxuTe, 4TO;

a) cymma 2417+ 17-6 pmexmTca Ha 9;
0) eymma 3485+ 3436 penures Ha 11.

99. Ina gercroro caga Bynuan 5 Habopos rapasgamei u 10 ansbomos
oA pucosanudA. Habop kapaHjamieil cToHT a pybieil, a aibdoM
crour £ pydaeil. Kaxosa cTOHMOCTE HOKEYIEH?

100. ApToMoOHIEL ABHTaNcA [ 9 ¢0 cKopocThi 60 KM/9Y W p 4 co cEoO-
pocteio 50 kM/9. KakoBa cpegusaa cKOpOCThL aBTOMOOMAA?

101. Haiigure KOOpPIAMHATHL TO4YEK, OTMEUEHHBIX HA HKOODJIHHATHOH
opAMoi (pHc. D).




102. OrMeTsTe HA KOODIZWHATHOH NOPAMOH TOYKH, COOTBETCTBYIOIHE

ypenanm 1,4; -1,7; 0,8; —1,2.

103. (Hna padomut 6 napax.) Pacrono:xuTe B nopAike VOBRIBaHHA YHCIA:
a) 65 6,3; 6-; 8) ~1,07; ~1,7; 0;
6)2,01; 2,001; 205 ™ ~3,04; =3,02; -3,19.

OTBeT 3anuIinuUTe B BUJE ABOMHONO HEpPABEHCTEA.

1) Pacnpenenure, KTO BBINIOJHAET 3aJaHuA a), B), a KTo — 3aja-
HHA 0), I'), ¥ BBEINOJHHTE HX.

2) IlpoBeprTe Apyr v Apyra NpaBHJBHOCTE BEINNOJHEHMA 3aJaHWM.
3) Henpasbre ommubKH, eciin OHH JIONYIIEHB.

6. Toxpecrea. ToxXaecTrBeHHbIE
npeodpa3soBaHua BbipaXXeHUun

Hafigém smaverus BuIpaxkenn® 3(x +y) u 3x + 3y npu x =5, y =4:

Hx+y)=3(b+4)=3-9=27,
Sx+3y=8:5+3:4=13+12=27T.

Mbi monyyuaM OAMH B TOT 3Ke peayabrar. Boobuie, ma pacnpeaenmn-
TeJBHOT'0 CBOMCTBA CJHEAVEeT, YTO IPH JIOBIX 3HAYEHHAX MMEPEMEeHHBIX
3HAYeNWA BLIpamennd 3(x +y) n 3x + 3y parwnl.

PacemoTpum Teneps BeIpa:xeHud 2x +y U 2xy. Illpn x=1, y=2 oan
IIPUHEMAKT pAaBHBIE 3HAYSHMAD

2x +y=2-1+2=4,
2xy=2-1-2=41,
OaHarko MOKHO YKAa3aTh TAKHEe 3HAYEHMA X W Y, IPH KOTOPLIX 3HA-
HeHHA ITHX BRIpAKeHHUI He paRAkl., Hanpumep, ecmim x =3, y=4, 10

2x+y=2-3+4=10,
2xy=2-3-4=24.

MYXAMMED BEH MYCA Allb-XOPE3EMIA (787 — ok, BB0) —
CcpenHea3naTckil MatemaTik 1 acTpoHom. Hanwvcan oCHOBONo-
NATAILWWME TPAKTATB N0 apupMeTUKE 1 anrefpe, KOTOpLIE OKAa-
3ann BonblWoe BNUMAHWE Ha pPa3gnTre MarTemMarTrkn. OH BNepBbLie
oTaenun anrebpy ot apudMETUKM KW CTan paccMarpuvBaTh €€ Kak
CAMOCTOSTENbHBLIA NpeaMer.

PECENE BoipaskeHna, TOXOECTBA, YPaBHEHWS



Onpepenedwne. JIBa BRIpAKEHHA, 3HAUECHHA KOTODHIX DaB-
HEI TIIpH JI0OBIX 3HAUYEHHAX [IepeMeHHBIX, HA3BIBAKTCH TOMKIe-
CTBEHHO DaBHBIMH.

Bripamenud 3(x + ) 1 3x + 3y ABIATCA TOMIECTBEHHO DABHBIMH,
A BhIpAMKEHWUH 2X +y u 2xXy He ABIAKTCHA TOMIECTBEHHO DABHBIMM.
ParencTno
3(x +y)=3x+ 8y

BEpPHO NIIPH .?II'Uﬁb[x JHaAaUYeHHAX X H y. THHHE paBpeHCTEA Ha3EIBAKITCAHA
moxcdecmasamii.

Onpepnenedwne. ParencTro, Beproe TTPH JAM00LIX 30aveHAAX
NepeMeHHBIX, HashIBAeTCA TOMKIECTBOM .

ToskgecTBAMH CUHTAIOT W BePHBIE YHCJOBBLIE PABEHCTBA.
C npuMepaMH TOMJAECTE Bbl yiKe BeTpeuanuch. Tak, ToMKIeCTBAMH
ABJAKTCA PABEHCTBA, BhIpa;KamwliMe OCHOBHBIE CBOMCTBA JeHCTBHII HaJ

HHCTaMM:
at+b=b+ta, (a+b)y+c=a+(b+e),

ab=ba, (ab)e=a(bc),
alb + c)=ab+ ac.

MoHO NpHBecTH W APYyrUe NpHMephl TOMKAECTB:
a+0=a, a+(-a)y=0, a-b=a~+(-b),
a*l=a, a-*(—b)=—ab, (—a)—b)=ab.

Hrodnl AaWiTH 3HavdeHVe BLIPAMKCHMA XY — X2 TIPH 33JJadlHLIX 3madc-
HHAX X, y U 2, HAJO BHIIOJIHHUTE TPH AelicTBHdA. Hanpumep, nopu x = 2,3,
y=0,8, z=0,2 nonyuaem

xy-xz=2,30,8-2,8:0,2=1,84-0,46=1,38.

ITOT Pe3VABTAT MOMKHO TOJYVYHTH, BBINIOJHWB JIWIIL JABa AeHCTBHA,

eCJAH BOCIIOOBR30BATECA BHEPAMCHHEM x{y—;—:}, TOMRICCTRECHHO pPABHBIM
BbiEmEeHHD Xy — X2

x(y—2)=2,3(0,8-0,2)=2,3-0,6 =1,38.

MBI YVOPOCTHIM BHIYHCJICHUS, SAMEHWB BLIPDAKEHHE X — X2 TOMKJE-
CTBeHHC PABHBIM BBEIpameHHeM x(¥ — 2).

3aMeHyY OJ{HOIO BhIPAMKEHHUA JIPYI'HM, TOMJAECTBEHHO DABHBIM eMy
BHEIPAKEHHEM, HA3BIBAIOT MOMIeCcmMEeHHbIM NPeoipasosanuem N
OPOCTO NPeoipazoeanueM BRIPAKEHHII,

1 s
B JATBHEHIITEM INOHATHA «TOMICCTBEHHDO PDABHLHIE BRIDAMEHHA» H <«TORIECTBO# El‘_l.’ﬂ,}-"l'
YTOTHECHERI.




TosxaecTBenHBIe nNpeobpasoBaHWA BhIpAXMKEeHH ¢ MepeMeHHBIMH BbI-
NOJHAKTCA HA OCHOBE CBOHCTE [JeHCTBHH HAJ 4YHCIaMH.

OpauM H3 IIHPOKO NPHMeHAEMEIX BHJOB TOMKIeCTBeHHEIX mIpeobpa-
30BaHUH ABAAeTCA npusedeHue nodolHbLX caazaemblx,

IMopgofHaEIMH clnaraeMbIMH HA3BIBAKT cJaaraeMele anarebpam-
YeCKOH CYMMbI, HMEIIHe OJHHAKOBYID OVEBEHHVIO YaCTh.

Hanpumep, B cymme 3a — 2a + b — 2c¢ + 4a cnaraemsie 3a, —2a, 4a
ABAAIOTCA MOJTOOHBIMIH,

ITpusederuenm nodofHolXx cra2aeMslX HASLIBAKT 3aMeHY anredpa-
YeCKOH CYMMEI MOJAO0HBIX CIATAEMBIX OJHUM Buipaskenwem. IIpm aTom
MOJB3VIOTCA TTPABHIIOM:

qyTOOBI TPHBECTH NOA00HBIE cjaraeMble, Hajg0 CJIOKHTE HX KO-
a(pUIMEeHTE] ¥ pe3yJbTAT YVMHOMKHTL Ha O0OHVI0O OVKBEHHYIO
HACThb.

IIpumep 1. IIpupeném nogodOHbIe claraeMble B CyMMe
ax + 2x — 3x.
P BocrmoanayeMca MPaBAIOM TIPHBCACHHA TOAO0ULIX CITATACMBIX:

Dx+2x—3x=(0+2—-3)x=4x.

Jto npeobpasoBaHHe OCHOBAHO HA pAacHpefeUTe/IBHOM CBOHCTBE
VMHOKEeHHA.

YHacTo BeTpeuaeTcHd TaKMKe Taxkoil B npeofpasoBaHHA BhIpazKeHHI,
KAK PACKPBITHE CKODOK, mepe/] KOTOPBIMH CTOHT 3HAK <«ILIIOC» HMJIH 3HAK
«MHHYC#»., JT0 mpeodpasoBaHHe BLINOJIHAETCA 110 CJASAVIONIAM IIPaBHJIAM:

« @CIH Tepel CHKODKAMI CTOHT 3HAE <«ILIHC», TO CKOODKH MOMKHO
OIYCTUTh, COXPAHKUB 3HAK KAMIOr0 CIATAEMOro, SaEIHUYEHHOIO
B CKOOKH;

+ @CTIH Mepel cKOOKAMH CTOHT 3HAK «MHHVC», TO CKODKH MOMKHO
OIYCTUTh, U3MEHUE SHAK HAMJOr0 CIANSEMOr0, SAHIIOYEHHOIO
B ¢K0OOKH, HA TPOTHROIOIOMKHLIN,

IIpumep 2. PackpoeM cE0OOKH B BBEIpA:KeHHH
2a +(b— 3c).
"HPHME‘HHM IIPAaBHI0D I}H.BHPHTHH [!R[]'ﬁ()H, nepemn R()T[]]ZILIMH CTOHET
3HAK «ILTIOCH:
2at+(b—3ec)=2a+ b 3c. ]
IlpoBenénnoe mpeodpasoBaHHEe OCHOBAHO HA COYETATEJBLHOM CBOMHCTEE
CHAOFEHNH,
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IIpumep 3. PackpoeM cE0ODEH B BRIpa:EKeHHH a — (4b—c).
P BocnonbayeMeHd [PABHIIOM PACHPbITUA CHODOR, Lepel KOTOPbIMH CTO-

HT 3HAK «AMHAHYCH .

a—(4b—-c)=a—-4b+ec.<]

BrimonnenHoe mnpeodOpasoBaHWMEe OCHOBAHO HA pacnopeieanTeTbHOM
CBOMCTBE YMHOKEHHA H CcOYeTaTeILHOM cBoiicTBe ciaoxeHmnda. [lokaskem
aTo. IlpemcrTapuM B JAaHHOM BBIDAXKeHHH BTopoe ciaaraemMoe —(4b —c¢)
B BHAe npoussegeHus (—1)4b-—c¢):

a—{db—-c)y=a + (—1)(4b — c).

IIppMennB yKazaHHBIE CBOHCTBA ACHCTBHIH, HNOJVIHM

a—(4db—c)=a—+(-1)db—c)=a+(-4db+c)=a—4b+c.

YnpaxHeHun

104. Kakme cpolicTBa JeHCTBHE MDO3BOJAIOT YVTBeP:KIaTh, YTO TOMIe-
CTBEHHO PABHBLI BEIPAJKEHHS:

a) ab+ 16¢c u 16¢ + ab; B)xy+3 u 3+ xy;

Nla+2)+x 1w a+t(2+x) ™ Bb+e) m Hb+ He?
105. HAepnawreca 1M TOMIECTEeHHO PABHBIMH BbIpAa:KeHHd:

a) (2a)7b) n 14ab; B)X—Yy B i —X;

6) —2a+2a m 0; N(x—yF n (y—x)??
106. dpnamoTca J1 TOMAECTBEHHO DABHLIMH BhIpDa:KeHHA:

a) 2 +8ba u Bab + 2; B){a+8b):0 1 a+b;

B)2x+T7 1 2(x+ T) D(a+b)-2 u 2a+ 207

107. Kaxue cpBolicTBa JeHCTBHH IIO3BOJHAIOT YVTBeRHIATE, UTO JaHHOE
[]H.BHH[!TBD ABIIABTOS TOAIECTBOM:

a) 12(a —4)=12a — 45; 0) (x —x)a=07?

108. Bepwo am yTRep:IeHHC:
a) pageHcTBO 6(x — y) = 6x — 6y SBAAETCH TOMIECTBOM;
§) paBencTBo dJu — 4 =a + (2a — 4) gFBIAETCA TORICCTBOM;
E) paBeHCTEBO 25(a — a)= 2D ArIdeTcd TOEILCTBOM?

109. ¥opocTHTe BBIpa;KeHHe, HCIOAbB3YA IepeMecTHTeJAbBHOE M coveTa-
TEABHOE CBOHCTBA VMHOMEHMS:

a) —6,2a + 5; 6) 4¢ + (—1,25); B) 0,3x - (—12y); r) —0,16 - (—2,3¢).
110. ¥nopocTHuTe BHIpa:KeHHe:
a) 1,6 -(—-0,2n); 6) —6,4a - (—bec).
111. TIpeobGpasyiiTe BLIpaykedue B TOMKJAECTBEHHO PABHOE, WCIIOIL3YS
pacipefeuTe/lbHOe CEOHCTBO YMHOMEHMA:
a) T(x — y); B) —23+(2a - 36+ 1);
D) (¢ — 4b) - 3; r 1,5-(—3x+ 4y — 52).
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112, 3amMenuTe BRIPAKCHUE TOMKJCCTBEHHO PABHEIM, WCIIOIL3YH pacrnpe-
AETHTEINEHOS CBOIICTBO VMHOBEHIIA!

a) 1,2+(5— a); B) 2,5 - (dx — 6y — 2);
6) (m — 4x) - (—6); r) —0,1(100a + 106 — ¢).

113. Cpenn mmpamenwit 2(b —a), —2(a — b)), —2a — 2b, —2a + 2b wmaiimnTe
TEe, KOTOPhIE TOMJECTBEHHO DABHBL BhIpasmenuw 26 — 2a.

114. Ilpusepure nopolHbie ciaraemMbie:

a) sa + 27a — a; E) 6x — 14 — 13x + 26;

D) 126 - 176 — b; r) =& -+ 17 —10y.
115. IIpueenuTe nogodHBIE claaraemMsie:

a) 13a + 2b— 2a — b; B) —5,1la — 46— 4,94 + b;

0) 41x — d8x + 6y — y; r) V,0x +y—8,5x — 3,dy.
116. IIpueenguTe momodHEIe claraeMsrlie:

a) 8x — b6y + Tx — 2y B) 3,9b— 2,4¢ - 0,6¢c - 0,78,

8) 27p+ 149 — 16p — 3¢q; r) 1,60+ 4x — 2,8a — 7,5x.
117. PackpofiTe cRoOKM:

a)x+(b+e+d—m); B) x +y—(b+ec—m);

a—(b—c—d) r) x +(a—5b)— (c+d).
118, 3anumure Ge3 ¢cROBOK BLIpa/KenHe:

aym—+(a—k—b); By X gt — 2);

o)ym—(a—k—b); rya—(b—¢)+(m+n).
119. VopoctuTe BhIpa)keHue:

a)o—(a—3) B) 64 — (14 + Tx);

0) T+(12 — 2b); r) 38 +(12p — 8).
120. PackpoiiTe cKOOKHM W TpPHBEANTe NMOJ00HBIE caaraeMble:

a) x +(2x + 0,5 BE) da —(a + 6);

8) Sx—(x—2) r) 66 + (10 — 4,58).

121. ¥mpocTHTe BRHIpa;ieHHe M HaHAHTe ero 3HAYeHHE:
a)(bx—1)— (2 —8x) opu x=0,75;
0) (6 — 2x)+ (15— 3x) npn x=-0,2;
8) 12+ fx—= (1 —3x) mpm x—=%1,7;
37— (x—16)+(11lx— 53) opu x=-—0,03.

122, ¥upocTuTe BBIPAKEHHE:

a) (x—1)+(12 - 7,5x); r) b —(4—2b) + (3b— 1);
6) 2p +1,9) — (7 - p) mDy—(y+4)+y— 4y
B) (3 —0,4a)— (10 -0,8a); e)dx —(1—2x)+ (2x — 7).

123. lloka:xuTe, UTO OpH JAOO0M @ 3HAYeHHe BHIpakeHHA 3{a + 2) — 3a
pasHO 6.
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124

126

127.

128.

129.

Pacrpoiite cROOEH M IPHBEIHTE MOTOOHBIE CIAATASMEBIE:

a) 8(6 — 5x) + 17x — 10; r) 2(7,3 — 1,6a) + 3,2¢ — 9,6;
6) 8(3y + 4) — 29y + 14; n) —5(0,3b + 1,7)+ 12,5 — 8,5b;
B) T(2z - 3) + 62 — 12; e} —4(3,3 — 8¢) + 4,8¢ + 5,2.

VYropocTuTe BHIPAKEHHE W HAWIUTE €ro 3HAYEHHE;
ay0,6(p—3)+p+2 mpn p=0,5;
0) 4(0,6g —6) — 14g + 21 npu g= 3

CocTaBeTe BLIpaKEHHE 10 VCAOBHWIO 33JaYH ¥ VIPOCTHTE Eero:

a) ¥ Hropa 3 ansboma ¢ mapkamu. B nepeoMm ansbomMe a Mapokx, BO
BTOpoM — Ha 15 mapor 6osabile, yem B IEpPBOM, a4 B TPETheM —
BTpOe Oosbire, yem BO BTopoM. CKOMIBKO Mapok B Tpéx ansbomax?
0) I'lérp npuobpén 8 OGmaneror norepen «Hape:xpa» m 6 Omiaeros
JIOTEPE GY,E;&"—IHJ}. Buaer .]IOTE‘];]EI/I ﬁyﬂﬂ.‘-lﬁﬁ} CTOITIT a p., 4. JIOTeaIr
«Hanewmma» o ma 10% noposke., Hafiure cTOMMOCTE MOKVIIKH,

CpaBHUTEe 3HAYEHHH BRIPDAMEHHH, He
BEIUMCIAAA IMX:

1 1 1 1

1 1
a}E—ﬁHﬁ—ﬁ, 6)3,7'3113,7-3,

B) 5,6 : 2.5 1 5,6 2,5.
OTBer 3anmMIINTe B BHJe HepaBeHCTBA.

TexHEHUECKOE DePEBOOPVIHEHHE eXa 103
BOJHJIC BRIDYCKATE B cyTEH 180 cran-
roB BmecTo 160. Ha cxoasro nponesTos
MOBBICHJICS BBEIOVCK CTAHKOB B CVTKH?

OrMersTe HA KOOPAMHATHOH NPHAMOM TOYKM, COOTBETCTEVIOLIME 4MC-
JTEM:
-3.9; 2.6; -0,7; 3.2; —1.,b; 1,256.

KOHTpONbHLIE BONPOCLI U 3afaHUe

Cdopmynupyiite nepemectuTenbHoe WU coveTarenbHoe CBOWCTBa Clo-
HKEHUA U YMHOXEHWA, pacnpenennutensHoe CBOMCTBO YMHOXEHWUSN.

Kakue BblpaXeHusi HasbiBalOTCA TOXAECTBEHHO paBHbiMWU? lMpuseguTe
NpPUMep TOXOECTBEHHO PaBHbIX BbiPaXeHWA.

Kakoe paBeHCTBO HasblBaeTcs Toxaectesom? lNpuseaute npumep ToOxX-
gecTsa.

Kakue cnaraembie HasblBalT nogobHeiMKM? YTO 03HA4aET BbipaXeHue
«NpuBecTn noaobHbie cnaraemeie»? MNpueegute nogobHele cnaraemsie
B cymme —-5x + 4y — y — 3x.

§ 2. lNpeobpa3zopaHue BhipaxeHun
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YPABHEHUA C OAHOW NEPEMEHHOM

/. YpaBHeHUe U ero KOpHm

Pacemorpum zazauy: «Ha HusKHell noake B 4 pasza GoJsblle KHHT,
HeM Ha BEPKHEﬁ. ECJ’I]I C HH}EHEﬁ NOJIKH OepecTABHTE HA BepXHIOH
15 KHHr, TO KHHTI Ha NOJKAX cTaHeT MOpPoBHY. CKOMBKO KHHI Ha Bepx-
Hell nonke?»

ObozHauum ODYKBOH X 9YMCJI0 KHAr HAa BepxHed monake. Torma umeio
KHUT Ha HHKHEH moake paBHo 4x. Ecam ¢ HMMHEH NDOJKH HepecTaABHTH
Ha BepxXHO 1D KHHT, TC Ha HHKHeH IoJIKe ocTaHeTcda 4x — 15 KHHT,
a HA BepxHel Oyvaer x4+ 15 xawur. llo yciuoeuw s3ajauy IOCJe TAKOH
MePeCTAHOBKHA KHHT HE TOJKAX OKAMKETCS MOPOBHY. SHAYHT,

4x—15=x+135.

Yr1oO6Bl HAWTH HEM3BECTHOE YHCJI0 KHHUI, MBI COCTABHJIH PABEHCTERO,
cofepskainiee nepemMeHHyo. Taxkwe paBeHCTBA HA3BIBAKT YPABHEHUAMU
¢ OOHOU NepemMeHHOl NIN YPABHEHUAMU € OOHUM HEUW3BECTMHbIM.

Ham nago HaiiTy 4ucjo, NpH MNOACTAHOBKE KOTOPOTO BMECTO X B Vpas-
venwe 4x— 15 =x + 15 moayyaeTca BepHoc HWCJIOROC parRcHcTRO, Tanoe
UHCJIC HA3BIBAKT PCULEHICM YDABHCHUA WU KOPHEM UPASHEHUA.

Onpepenenwve. KopHeM vpaBHeHHA ¢ OJHOM IepeMeHHOMH
HAZIBIBAETCA TAKOE 3HAHEeHMEe HEPEMEHH{]ﬁZ, IpP KOTOPORM }?I]EI.B‘
menwe o0paniacTes B BOPTOC UHCJIOROC PABCHCTEO.

M3 ypaBHenus
4x—16=x+ 15

HAXO0AHM, 4YTO
4x —x=154+15,

3x =30,
x =10,
¥paBuenne 4x —15=x + 15 umeer ogun KopeHs — wucyao 1(.

MosxHO DpHBECTH NPHMepE VPABHEHHWI, KOTOPEIE MMEIOT IBA, TPH
u OoJslee KOpHeH MM He MMET KOpHeil.

Taw, ypasnenne (x — 4)(x — 5)x —6) =0 wmeer Tpw Kopua: 4, b u 0O,
[ eficTEHTeIEHO, KaAoe U3 aTHX UHCceJ oOpallaeT B HV.JIb OJHH H3 MHO-
skuTeseil npouseegeHus (X —4)x —5)(x — 6), a4 3HAYUT, B CAMO LIPOME-
Bejgenne, I[lpw orobomM ApyroM 3HaveHWH X HH OAWH W3 MHOMKHTEICH
B HYIB He oOpalmaeTcsd, a 3HAUHUT, He obpalllaeTcd B HYIb H IIpOH3-
BejeHue. YpaBHeHHe X + 2 = x He HMeeT KOpHeH, Tak Kar IpH Jodom
IMAYMeNVHW X JICRAA WACTEL VparueHwd Ha 2 O0JLITe ero TTpaBol YacTH.
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Pemurs ypaBHeHHMe — 3HAYMT HAWTH BCEe €ro KOPHM HMJIM J0-
KasaTh, YTO KOPHEH HeT.

Vpasnenme x°=4 mmeer aBa KopHA — umcaa 2 m —2. YpasHeHue
(x —2)(x+ 2)=0 Takke uEMeeT KOpEH 2 U —2. ¥YpaBpHeHHT, HMEIOIIHe
OJHH U TE e KOPHU, HASBIBAIOT PAGHOCUJIbHLIMU YPABHEHUAMU. Y DAB-
HEHOHWA, He UMEeIONHe KOPHEH, TAKKEe CUMTAIT PABHOCHILHLIMH.

IIpu pelreHMH vpaBHeHHH HCIONB3VIOTCS CIEIYIOIIHE CBOHCTRA;

+ CCJTM B VPaRMeHWH TCPeHeCcTH caaracMoce ¥3 OJIHOW YacTH B Jpy-
I'Vio, H3MeHHUB erc 3HaK, TO IMOJYVUUTCA YPaBHeHHe, PABHOCHIbL-
HOS TAHHOMY:

« ecsT 0DC YACTH VPaBHACHUWS YMHOMHTEL MW PasIc/UThL Ha OJIHO
H TO e OTJUYHOe OT HYJIA YHCIO, TO HOJYVUHTCA VpaBHeHHe,
PABHOCHJIBHOE JAHHOMY.

Hanmpumep, paBHOCHILHEl YpaBHeHUA Hx =2x + 7 u dx — 2x =7, pas-
HOCHJBHEI TaK:ke vpaBHeHHT Ox=2x+8 u 3x=x+4,

YEKasaHHbIe CBOMCTBA YPABHEHHH MOMHO [OHA3ATH, OIHMPAHCH HA
CHAEIVIOIHE CBOMCTRA WHCIOBBEIX PABEHCTB: €cid K 00enM "acTaM Bep-
HOTO paBeHCTBa MPHOABHTL OJHC M TO ke YHCIC HJIHM 00e YacTH BepHOTO
PABEHCTBA VHMHOMHTL KMJAKM pPASIEJNTE HA OIHCO M TO He OTJHUUHOEe OT
HYJHA 9HCI0, TO IIOJIVIHTOS BepHOE DaBEHCTEO.

YnpaxHeHus

130. flgaserca au uncno 3 KopHeM VpaBHEeHHA:

a) 5(2x—1)=8x+ 1; B) (x —4)x +4)=T7

131. Kaxkwe na uncen —2, -1, 0, 2, 3 ABaAw0TCH KOPHAMH YVpaABHEHHA:

a) x>=10 - 3x; 8) x(x* - T7)=67

132, Asnserca nu xopHem ypasHeHud x(x —3)=06 uwmcno: 1; —1; 6; —67

133. Jlora:xkuTe, uTo Kaxaoe u3 yucen 7, —3 m 0 sBaserca KopHeM
ypasHedud x{x + 3)Wx—T)=0.

134. MoxkaxxnuTe, uTo Kaxkaoe m3 umcen 1,2 m —1,2 ABaAeTcA KOpHEM
— a
ypaBHeHHA Xx = 1,44.

135. JloxamwTe, 9TO:

a) xopwem ypasuenua 1,4y +5) =7 + 1,4y asnserca modoe THCIoO;
0) ypaBHeHHe }f — 3 =} He HMeeT HODHel.

136. MmeeT 11 KopHH vpaBHeHHe: a) 2x +3=2x + 8; 0) 2y =y?




137. Karoe w2 yparHeAWd He wmeeT Kopael: 3x+ 11 =3(x+4)+ 1 nan
33x =18x7?

138. CocTarnTe Kakoe-HHOYJALR YpaBHCHWE, KOPHCM KOTOPOTO ARISETCH
yrcno: a) 8; 0) —12.

139. lMimMeeT 1u ypaRHeHHe KOPHH H, eCJH HMeeT, TO CKOIBKO:
a) |x|=1; 6) |x|=0; B) |x|=—5; r) | x|=1,3?

140. 3amennTe:
a) ypasHenue 0,3x = —4 PABHOCHJILHBIM YPABHEHWEM C LEIBIMH HO-

HPUTTHCHTAMIT;
0) vpaeHeHHe Hx — 4 =21 paBHOCHIBHBIM VpaBHeHHeM BHIa ax =2b,
rae @4 1 b — HEeHOTODBIe YHCIA.

141. YupocTuTe BBIDAMEHHE! . — T T T
a) 4T —2Y— 1,6+ 1,Tx: RN il | T
6) (1,2a —4) + (40 — 4,8a); LA
B) 2,5(4 - 3y) —y + 2,3; '
r) (14 — 3,60) — (12 + 10,4h8).

13|

142. Haiignre 3HAYEHHE BRIPAYKEHMUH EEEEEESEE il
8{3_3,5}?1)_20_'_23”1 —t——t———1— ,E:. L - NN i -
upy m=2,5; 1,2; 40. | |

143. Ha koopauHaTHOH niockocTH (puc. 6)
oTMedennl Toukw A, B, C, D, E n F.
HaiignTe MX KOoOpIHHATEL. Puc. 6

144, OTMeTbTe Ha KOOPIHHATHOH ILTOCKOCTH TOouKH A(—4; —2), B(0; —3),
C(3; —3), D(=2;0), E(-1;5), £(0;1).

8. JiunenHoe ypaBHeHue ¢ O4HOWN nNepeMeHHoOn

Kammoe w3 ypaswenu#dn dx=-4, —0,2x=0, —x=-6,5 wnmeer numg
ax=>b, roie x — IepeMeHHadA, a ¥ b — uHciaa. B mepBoM vpaBHeHHH
a=258, b=—-4, Bo Bropom a=-0,2, =0, B Tpereem a=-1, b=-6,5.

Tanwne yvpaBHeHNA HalLIBAIOT JAUHCUHBIMU YPAGHEHUWAMU ¢ OOHOU ne-
pPeMeHolL.

OnpepeneHdHue. ¥pagHeHNe BUAA dX = 0, TOe X — ODepeMeH-
Had, @ ¥ b — HEeHOoTOpBIe YHCIA, HaZbIBAeTCd JHHeHHLIM ypab-
HEHHEeM ¢ OJHOH IlepeMeHHOH.
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BrigcHMM, CKOJBKO KOpHell MOMeT HWMeTh JHMHeilHOoe ypaBHeHHe
¢ OJHOM TIepeMeHHOMH.
PaccmoTpyim ypaBwenwe ax = b, B KoTopom wKoah@uuuenT a He pa-

b
BedH Hyanw. Pagpenus obe uacTu ypaBHeHUH HA &, HOJAVUUM X = PR SHa-
oHET, JIHHeHHoe YPaEHeHHe ax — b, B HOTOpOM O = ﬂ, HineeT elHHCTEeH-

" s B
HbBIHM KOpPEeHB, PABHBIHM E-

PaccmorpuM ypaBHeHHe ax =, B KOTOpOM RKOa(pPHUIMeHT 4 paBeH
Hyiaw. Ecamw a=0 u b= 0, ro ypasHeHue ax = b He uMeeT HOpPHel, Tak
rak papedcreo Ox =6 He #ABAAeTcH BepHbIM HM UpH KakoMm x. Heawm
a=0mu =0, To 1000e 3HAYEHHE X SABIACTCA KODHEM YpDaBHeHHA, Tak
kak paeeHcTBO Ox =0 pepHO npm J000M X.

JInperHoe ypaBHeHue ax = b npu a ¥ () IMeeT OoJMH KOpPeHE, NpH
a=0u b=0 He nmeer goprei, upu =0 u b=0 umeer Becko-
HEUHO MHOI'0 KOpHeil (jwo0doe yHe/o ABJIHETCH ero KOpHeM).

Peimmenne MHOMMX YpaBHeHHWH CBOJAMTCH K pelleHHWI0 JHHeHHBIX ypas-
HEHWH.

IHHpumep. Pemunm ypasHenue 4{x + 7)=3— x.
P PacKkpoeM CKODKN:
4dx+ 28=3 — x.

Ilepeneceém cnaraemMoe —x B JIEBYVIO YaCcTH VPaBHeHHd, a caaraemoe 28
B NPABYI YaCTh, M3MEHHMB IPH 3TOM MX 3HAKM:

dx + x =3 — 28.
IIpueegem momoOHEIE ciaraemsble:
Dx = —25.

Paspenum ofe yacTu yvpaBHeHHH Ha 5:
X =-5.

[IpuMensaa cBOHCTBA VpaBHEHHWH ¥ BBINOJHAA TOMAECTBEHHEIE NpPeob-

Pa30BAHMSA, Mbl MOCJAENOBATENILHO 3AMEHAIM OJHO VPABHEeHHe JAPYTIHM,

PABHOCHJILHBIM EMY. OHAYNT, KOpHeM vpasBHeHus Hx+7)=38 — x uAeB-

JACTCH 9IWCI0 —H, <

B sToM mnpHMepe HCXOOHOE YpaBHeHHe CEBeJoCh E pPaBHOCHIBLHOMY
JIMHEHHOMY VPABHEHHK), B KOoTOpoM koadHUMeHT IpH HepeMeHHOH OT-
auUen or uyad., EoaW TpH pemnenwy YPaRHCHHSA MLI TPHACM K PaBHO-
CHJILHOMY My JHHeHHOMY ypaeHeHHIO BHiIa Ox =5, To B 5TOM caydae Joo
HCXOMHOE YPABHEHHE HE MMEEeT KOpPHel, Judo ero KOpHeM HBISeTCH J0oe
THCTO.

Pemmmm, Hanpumep, ypaeHeHEHe 2x + 5= 2(x + 6):

2x+5=2x+12, 2x-2x=12-5, 0O0x=T.




Ilpumnn ¥ yvpaeHeHuio Ox =7, He HMewINeMy KopHel. 3HauuT, H
vpasHeHue 2x + 5= 2(x + 6) He uMeeT KOpPHE.

¥pasuenwe 3(x + 2)+ x = 6 + 4x cropurea ® ypasuenwio Ox =0, kop-
HeM KOTOpOro ABadeTcA JToboe upcao. ClemoBaTelbHO, KOpHEM VpaBHe-
HuA 3(x + 2)+x =6+ 4x sapusgerca J0d0e 4MCIO.

YnpaxHeHus
145. HailiguTe KOpeHb VPABHEHHA:
a) 5x = —60; r) 6x =—-30; #) 0,72 =0;
6) —10x =8; o) =Bx =—a; 3) —1,5x=6;
B) Tx=9; e) 0,bx=1,2; n) 42x=13.
146. Pemnre JHHeiiHO® ypaBHeHHE:
1 1 1 ) 1_1" — E
) zx=12;  B)—dx=; 1) y=7; g o
2 T 6~ 3 17 8
e P v — L ) R i
0) 3Y B3 r} By g e) 7% 0; 13 13
147. HaiiinTe KOpeHb VPABHEHHA:
a) ox — 150 =10; m 12x —1 = 35; W) T=6—0,2x;
0) 48 - 3x=0; n) —x+4=47; 3) 0,15x + 6 =51;
B) —1,5x—9=10; e) 1,3x =54+ x; ) —0,7x+ 2 =65.
148. Pemure ypaBHeHHe: :
a)2x+9=13 — x; 0 1,7-0,83m=2+1,Tm; H)g_gzzu;
0) 14 —-y=19-11y; e) 0,8x+14=2-1,6x; KE) x —4x = 0;
1
B) 0,0a +11 =4 — 3a; m)lﬁ—p=§p—1; I) x=—X;
1 1
M1,2n+1=1-—n; 3}1§x+4=ﬁx+1; M) ay = 6y.
149, Pemure ypasHeHHe:
= — 8 =%486: 1 3 1
a)3x—8=x+6; H]p_E=8_+EP;
ﬁ}?a—l[]=2—4a; E)G,S—y=3,2|y:
H-] l o ]_ =3 - 1 . 2 1
6 2 77 x) X =
r) 2,6 —0,2b—4,1-0,5; 3) 22— 0,7x = 0.
150. HaiignTe KopeHs ypaBHEHHA:
a)(y+4)—(y—1)=6y; B) 6x —(Tx—12)=101;
6)3p—1—-(p+3)=1; ) 20 =19 — (3 + 12x).

151. IlajigHTe KopeHL VPaBHeHM:
a) (13x —15) — (9 + 6x) = —3x;
6) 12— (4x—18)=(36 +4x) + (18 — B6x);
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B) 1,6x—(x—-2,8)=(0,2x+1,9)-0,7;
r) (0,5x +1,2)— (3,6 —4,5x)= (4,8 — 0,3x) + (10,5x + 0,6).

152. PemuTe ypaepHeHHe:
a)dx+(3x—3)=6x+11;
0) 3a — (10 + 5a) = 54;
153.

pammo: a) 5; 6) —11; ») 1,8;

154.

B) (x— 7)— (2% + 9) = —18;
r) 0,6 +(0,5y — 1) =y + 0,5.

IIpy karxoM sHAYeHHM [NepeMeHHOH 3HAUeHHe BhIpa:Kennd 8bh — 27

™ —17

Ilpy KAKOM 3HAYEHHH NEepeMeHHOM:

a) 3HaYeHHH BhIpamxeHuid 2m — 13 » m + 3 paBHbI;
0) sHaUeHWe BRIpAKEHUS 3 — He Ha 1 MeHRIle 3HAYEHHA RLIPAYKE-

HHEg 1 — ¢

B) sHAaYeHue pBhipameduda 2x +1 wa 20 Oodblle 3HAYEHMHA BbIPA-

HeHHua 8x + 5;

r') 3Ha4YeHMe X B 3 pa3a MeHBINe 3HaAUYeHHA Boipa:keHna 45 — 10x;

1) BHAaYeHMe Bhipaskedun 9 —

159. Tlpn makom zAaveHHA Y;

i B 2 pasa Qouablle 3IHAYEHUHA Y7

a) 3mavenrA BLIpayKenwii oy —3 w 36 —y paBmunLI;

D) 3BHAUeHHe BLIDaHeHUdA Ty
Ha 10;

— 2 DoJibllle 3HAYEHHA BBIDAIKEHHA 2y

R) 3HaYeHte BEIpamenus 1,7y + 37 MeAwnIlne 3AaveHWA BLIPaMKe-

Eua 9,3y — 20 Ha 147
156.

Pemure ypasnenue:
8 2x+b=2(x+1)+11;

6) 5(2y —4) = 2(5y — 10);

PemuTe ypapHeHHe:
a) 15(x+ 2)—-30=12x;
6) 6(1 + 5x) = 5(1 + 6x);

157.

158. Pemmute ypaBHeHmue:
a)|x— 6|=0;

6)|x— 1|=35;

1 _EE}I HaiinnTe KOpHM VpaBHEeHHA:
a) lx—2|-6=17;

160. BrimonmEETe DeldcTBHA:
7 5 | 1
a) 3——1i|:13—;

L 30 12 6
- 2
6) 15T25‘:1—;

\ 2 3/ 3

B) 3y — (y — 19) = 2y;
1) 6x=1—(4 —6x).

B) 3y +(y—2)=2(2y — 1);
r) 6y —(y— 1)=4 + 5y.

B) 16 — 3|x| =4;
r) 26 + 6| x| =144.

6) 31 +4-|4—x|=47.

18 120+ 6 30/

» o
r) @—=—0|"f—*—|s

-5 48 24
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161. a) OrMeTsTe HAa KOOPOUHATHOH miaockocTH Toukm A(—3; 4), B(6; 5),
C(5; 0), D(—3; 0).
0) Kakoll KOOpAHHATHON Y4eTBEPTH OPHHALIEHHT TOUKA:

A (—1; 100); B (—1; —100); C (100; —1); D (100; 1)?

162. VipocTruTe BRIpAMEHNE H HAHAMTE ero sHaYeHMe:
a) 6,8¢ —(3.6¢+ 2,1) opu ¢ =2,5;
0) 4,4—(9,6 —1,2m) opr m=-3,5;
B) b,4a — (8,3 - 12,5a) npu a = 3,8;
m (10,76 -12)- (13,2 - 0,66) upu b=1,1.

9. PeweHne 3a4a4 ¢ NOMOLULLIO YPaBHEHUMN

ITpu pemenuy 3aj1ay ¢ MOMOIILID VPABHEHMI MMOCTYIIAIOT CJEIVIOIIHM
obpaszom:

« 0D03HAYANIOT HEKOTOPOe HeH3BeCTHOe YHCI0 OVKBOH H, HCIOIB-
3yA YCIOBHE 3aJ84H, COCTABIAIOT VPABHEHHE;

* PEOIAHIT aTO YPABHEHHE,

« HCTOJKOBBIBAIOT IOJYUYEHHBIH pe3yJbsTAT B COOTBETCTBHH € YVC-
JOBHEM 3aJa9H.

Sapgpaua 1. B ropsune ObL10 B 2 paza medblie A0J0K, 4eM B HALHMHE.
Ilocnme Toro Kayk M3 KOP3HHEL Depeo:KAIN B Amuk 10 gb0iaok, B gnim-
He HX cTajdo B 5 pas Goablie, deMm B EopsuHe. CHoubKO A010K 8bL10
B KOP3WHE H CKOJBKO B SITUKE?

b Ilyers B KOp3uHe ObLI0 X A0J0K, TOrga B siquke ObLI0 2% abIoK.
I[Mocoe Toro Kak W3 KOpP3WHLI Teperosikwan B amuk 10 sbrmox, B
KopauHe cTrao x — 10 Abnok, a B AmMKe crano 2x + 10 adnior. 3a-
HOJHEM TAOIHITY, VEA3AB B HeH KOIWYeCTBO AOIOK B KOP3HHE W B
AMUKE 710 ¥ TIOCAe TIePCKJIALIBATH,

Tapa Briao Crano
Kopsuua x x—10
Amug 2o 2x + 10

Ilo ycnoeHio 3ajgaud B ANIHKe cTajo B D pas Oonbime a06J0K, ueM B
KOpP3MHEe. SHa4MT,

S(x —10)=2x + 10,
PemuM cocraBieHHOe ypaBHeHMe:
H5x—5H0=2x + 10,
5x—2x=10+ 50,
3x =60,
x = 20.
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CrnenopaTellbHO, B Kop3anHe Owlao 20 abnok.
Tar Kar 2x=2-:-20=40, to B smure oObrno 40 abiox.

Orser: 20 adnor n 40 adaror. <]

Jamxaua 2. IIpegnasHadeHHble 474 OJocaJkH T8 cameHIeB CMOPOAHHEI
[}EELIHJIH ]I]H.[?H'IF)EJIE.HHTB METIOY T[]E‘MH EI]HTH,ELHMH TAX, T—ITDﬁhI HEI}‘
BOH OpHraje JocTaloch Ca;KeHIleB B 2 paza MeHBIOe, YeM BTOPOH,
a TpeTrbelli — Ha 12 caxmennees ©Oonplne, ueM nNeppoli. CHOJBKO
CAMKEHIER HANO BBIJEINTEH HEpBOH Opurage?

B Ilyers meppoli Opuraje penidid BBIIEJIHTE X ca)keHIeB. Torja BTO-
POl clIenveT BBIAENIATH ZX CAMKEHIEB, a4 TpeTheill x + 12 casxeHIIes.
Obrriee wneno cameHner x + 2x +(x+ 12), 910 mo ycrmorwio 3amavn
paeHo T8.
3EauuT,

x+2x+(x+12)=T78.
Pemmum noayviyeHHOe ypaBHeHHE:

x+2x+x+12 =178,
4x=T78-12, 4x=66, x=16,5.

[To emeic)y 3aja4i 3HAYEHHE X JOJMRHO ObITh HATYPAJIBHBIM YHCJIOM,
4 KOpeHb YpaBHeHMA — ApoDHOe 4ucjg0. 3HAYHUT, pacnpesennuTb ca-
FEeHIBl VKasaHHBIM crocoboMm HeIb3d,

OTReT: Takoe pacnpeleleHHe Ca’KeHIER HEeBO3MOMKHO. <

YnpaxHeHus

163. B oanoil kacce kuHOTearpa npojann Ha 36 Oumneror Goabiie, yem
B Apyroi. CKoabK0 ONJIETOB MpoOAain B KaMK/JI0H Kacce, ecJu BCETO
Ow10 mpopano 392 omnera?

164. Ha Ilapxosoii m Monoaéxnoli yiunax BOCCTAHOBHJIM paspylleH-
HBIe B nogoBoake 19 momoe. Ha IlapxoBoii Owin0 BOCCTAHOBIEHO
HA 3 goma MeHbIne, yeM Ha MoaogésxHol. CKOJIBKO JOMOB OBLIO
BOCCTAHOBJIEHO Ha Kﬂ}ﬂ,ﬂﬂﬁ H3 I9THX YJII“IL{?

165. Ilepumerp TpeyronsHuka paseH 16 cm. JlBe ero cropoHbl paBHEI
Mexay coboit, ¥ Kaxjgasa w3 HUX Ha 2,9 cm Goasme Tperhei. Ka-
KOBBLI CTOPOHBI TPeyroJabLHUKAT

166. [IpoTa:megHoCcT:E aBTOMOOHMIBHON Tpacchl coctaBiager 6940 M.
BOABIIYVIO YACTE TPACCHI 3EaHUMAIOT ABa TOHHES, AMTHHA OJHOTO M3
KOTOPBIX Ha 17 M Goxabllle AI1HHE! gpyroro. HalinuTe IaUHY Kasmo-
I'0 TOHHEJIH, eCcJM HA3eMHAH 4acTh Tpacchl cocrasiaser 703 m.

167. Cmapunnaa szadawa. VI3 49eTLIPEX REPTROBATEIEH BTOPOH Iata
BlABOe DOJIblle 11epBOoro, TpeTui — bBrpoe Gollblie BTOPOIO, YeTBEp-
THIII — BYETBEpPO DOJBIOE TPETHETO, &4 Bee BMecTe Aanu 132 pymun.
CHOJIBEO TaT KaAbIH?

168. [Igoe padouHx M3roToBHJIM 86 neraneli, IIpHYEM IepPBblH H3TrOTOBHL
Ha 15% meranmes Oonbine, YeM BTopod. CHOIBKO geTalel H3TOTO-
BHJI EaKIBIH padbounii?

g 3. YpasHeHWa C oOHOW nepemeHHOWn
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169,

170,

171.

172.

173.

174.

175.

176.

17F.

178.

IpworranL, monyuennasa (upMoi 3a
HePBLIE IBA KBAPTAILA TEKVIIErOD Iro-
na, cocrapmma 126000 p., npuwém
OpuGEITE, MOAVIeHHAad BO BTOPOM
kBapramne, dOeiaa xza 10% sBbiIIE, yem
B nepBoM., Kaxkyio npubLITL TOmyYH-
Ia (upMa B mepBoM KBapramie?

Tpw mikoasl monyuuan 70 KoMIILIO-
TEPOB. ET{}[] a5 TITE (I OOIYHITIA
"Ha 6 KOMTLIOTCPOR OOILITC TICp-
BOH, a TpeTka — Ha 10 KomMIsoTepos Oo0Jblde BTOpoi. CHOJBEO
HKOMOBHTEPOB HOJVYMIS KasIas HIxoiaa?

Ha csurep, manky v wmapd Hapacxoioeani 5955 r meperu, LIpHYEM
Ha Ialiury VIOLTICo B D Pad MeHEBINEe MIepCcTI, YedM Ha CBHTeDR, H Ha
DI Boablue, dem HAa mapd. CKOUNBEO LIEPCTH HU3PACXOJ0BANKH HA
Kasgaoe usgerme?

MosHO JIH pPacIloIosENTh 198 KHHUT HA TPEX HNOJEAX TaK, 4To0b
Ha IIepBoH IoJEe O0bLLTO Ha & EHHI MeHBLIIe, YeM Ha BTOpOH, H Ha
D KHUr DoJiblie, 4eM Ha Tperbeil?

Mo:kuo a1 59 0aHOK KOHCEpPBOB pPAasJOMHTL B TPH HAIMHES Tak,
TTOOLI B TpoTheM OnLmo ma 9 bGamox GoJnIIe, WM B TICPBOM, a RO
BTOpOM — Ha 4 DaHKKM MeHbIOe, 4eM B TpeTheMm?

IHa ogHOM cagoBOM VdHacTEe B D pa3 00JblIe KVCTOB MAaJHHEBI, UeM
HA ADVITOM. H{'JG.?I{-E TOD KAK G IIEPBOT0 VHACTHA IIepeCaIlJl Ha BTO-
poii 22 KycTa, Ha 000MX VUYACTKAX KVCTOB MalIHHBI CTAJIO IMOPOBHY.
CKOJIBKO KVCTOB MAIHHLI OBLIO HA KAKIOM yVuacTHEe?

Sa 9 4 0o TedeHHID PeKH TeIlIOXo[ IPOXOIHT TOT Ke OVTh, UYTO 3a
11 u nporus Teuenuss, HaliguTe coDCTBEHAYIO CKOPOCThL TEILIOXO/4,
ecJIH CHKOPOCTh TeYeHHA pPeKH 2 KM/ U.

Ilo mrocce MAYT JiRe MAIIAHE ¢ OJHON W TOH /Ke CKOPOCThIo. Keam
HepBad YBeJIHYHT cEopocTh HA 10 KM/4, a BTOpasg yMEHLIIWT CHO-
pocTs wa 10 KM/, To meprBad 3a 2 9 MPOHJIET CTOMBKO #KE, CKOJILKO
BTOpad 3a 3 4. C KakoH CKOpPOCTBIO HIYT ABTOMAIIIHHBI?

Cmapuniaa zadava. Ilocnan uenoper m3z Mockerl B Bomoroy, m
BEJIEHO €MV HPOXOJHTH BO BCAKWE neHs no 40 séper. Ha caenyio-
WA JAeHE BCJACT €My OLIT TOCTam APYyrod YeJOBCK, W BOJCHO CMY
OpOXOoTHTh 0o 45 BépceT B IeHb. Yepes CKONBKO JHeH BTOpPOH Ho-
T"OHBFT HE'[)BOI‘D?

Mo pemonrTa nixossl npubsiia 0Opurasa, 8 Koropoil Oswio 8 2,5 pasa
OoabIIe MATAPOR, YeM TJIOTHHEOR. BCHOI}E Hpopaﬁ BHEJIIYHI B
Opurajgy eile deThipéx MANAPOB, & JABYX ILIOTHMEOE Lepesé) HAa
aOpyroil obsexT. B pesyabsTaTe MANApOB B OpHraje OKA3AIOCH
B 4 paada ﬁ{)ﬂhme, yeM OAOTHHEOB, CEOIBKO MaAJdAPOR H CHOJBEO
IJIOTHHKOB ObLIO B Dpuraje nepBOHAYAIbLHO?
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179. (Iaa padomwvt 6 napax.) B Kaacce yumres ... ydyammuxca. OTHO-

18

18

18

18

18

18

0.

1.

2.

3.

4.

[3 8

OreHle HICOa JeBOHeR K YHCTY MAJIBYHROE PABHO 51 :4. CR()JILRI.'}
MCROYCK W CKROJLKO MANLIWKOB VIATCH B KJacce?

1) BIJIFICHHT{-‘.', KaKHe 4YHCcjda, COOTBETCTEYVHIIIHEe CMBICJAY 3aadH,
MOIKHO ITIOCTABHTE BEMECTO MHOTOTOYHA.

2) llpepnoskuTe Apyr APYVry 3aKOHYUTE pelieHne JJA OJHOr0 M3
HANTeHHBIX YHCeJ.

3) ObeyauTe nmoayyeHHBIE OTBETHI.

B ropsuHe 0bLTO0 B 2 pasa MeHBIE BHHOTPASA, 4eM B aiqaire. [lo-
clle TOro Kaek B KOpsuHy pobasuiad 2 K, B Hel CTAJN0 BHHOIDA-

na #a 0,5 Er Gonasme, gem B sintuxe. CROJBRO BHHOTpaga OBLIO B
Kop3uHe?

Onue apbys Ha 2 Kr Jerde, dem JpyroH, W B 5 pas Jjerde, uem
TpeTrHi, [IepReiit W TpeTu# apOysnl BMeCcTe B 3 pasa TAMeIee, TeM
pTopoil. HalizuTe Maccy Kamjoro apoyaa.

B aByx memrax 8swio uo 50 kr caxapa. llocne toro Kak M3 oaHOIrO
MeIlKa B3AJH B < pasa OoJbIDe caxapa, YeM H3 JAPYroro, B HeM
OCTANIOCH B 2 DAa3a MeHble caxapa, dem B apyrom. CHOJIBKO caxapa
OCTAIOCE B KAMKIOM MEIIKe?

IlocTpoliTe B KOOPIMHATHOH IJMOCKOCTH TOUKY, V KOTOPOH:

a) abenucca paBHA 3, 4 OPIHHATA OPOTHBOMIOJOMHA abcmucce;
0) abercca paBma —2, a OpAWIATA Ha eIWOWIY 00JLITIC;

B) abcuicca papeHa 1,5, a opgHHATA HA e€JMHHIIY MeHLIIe;

r) abenuecca paBHa 6, 4 OPOUMHATA — OPOTHBOMOIOMHOMY YHCIY.

IloeTpoiiTe HA KOOPIHHATHOHN IJOCKOCTH orpeszor MM, spas Hoop-
THHATEL €ro KoHOoe: M(—1;4) u N(2; —2). Hafigure KoOpPIHHATEI
TOUEK LIEePECeUYEHHA 3TOI'0 OTPE3HA € OChID X M C OCbH .

Haitgure sHauenme phipaskeHna —0,5(Yh -12a)—(8,4a — 14b) npu
a=-10, b=-6.

186. CpasauTe ¢ AYICM 3HAYCHWC BRIPAKEHHH!

3 17+ -172
a) -3,52+1,7; 8 el 3%
B) 42 7 333, ) - :
6.4 —ﬁ?‘ 1 —2%
0) (—2,88): (-0,9); r) 2. e) ——.
8 1
1+ 25
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KDHTpDHbeIE BONpPOCHLI U 3aaHNA
1 Cchopmynupyinte onpeneneHne KOpHA ypasBHeHusa. ABnAeTcs NnM 4mc-
‘ no 7 kopHem ypasHeHusn: 6x=42; 0x=11; (16 —2-8)x =07

. Yto 3HauMT pewunTe ypasHeHwe? Pewwute ypasHeHue: 6x=-12;
| x—2x-6=0; dx —4x=6+=x.
| Kakve ypaBHEHMs HasbliBalTCs pasHOCWbHBIMU? Cdopmynupyite

~ cBOIiCTBa ypasHeHwnii. [puseaute npumep ypasHEHWsA, PpaBHOCUNLHOIO
‘ ypasHenuio: dx—1=3; 0,2x=1,1; 8x—4dx+6=0.

. Haiite onpeneneHve NWHERHOro ypasBHEHWS C OOHOW NEepemMeHHOoMN.
r MNpuBeanTe NpyMepsl.

B kakoMm cnyvae ypasHeHve ax = b UMEeeT efMHCTBEHHbI KOpeHs; nme-
‘ ' eT HecKOHeYHD MHOMo KOPHEM, He umeeT kopHeild? [pweeguTte nNpu-
I . MeEpbl.

Hna mex, kmo xouem 3Hamv OoabULE

10. ®opmynsl

B xypo:xecTBeHHOIl JIUTepaType BaM, BepOATHO, MPHXOANIOCH BCTpe-
YaThCA € HENPHUBLIYHBIMH eJuHWIaMH uaMmeperus. Tak, B kaure Hiwoua
Bepna «Jletm wanurana I'parras umraem:

® ¢I)10 OBI1 AOMpPY — THUTaHTCKHMN KVpaBib aHTJIHI-
CKHX KOJOHHH. Jta nruua nate ¢GyToB pocTom, ¢
YeépPHBIM IIHPOKHM KJIIOBOM KOHHYecKOH (hopMmEI, 3a-
OCTPAWINMUMCH K KOHIY, B JAJHHY OH HMeJ BOCeM-
HAAIATh JHIMOB»;

* «Bo Bpema nmpoGHOro niaaBaauAa aAxTa «/lyvEkan» mo-
Kasajia CKOpPOCTh B CeMHAAIATE MOPCKHX MHJIBL B
qacs;

* «PobepT y3Ham, 4ToO cpegHAA TOAOBadA TeMIepaTrypa
B npoBuHIUHA BukTopusa gocruraer +74° nmo Mapen-
relTy».

g Toro uTodsl 8TOT TEKCT OB NOHATEH, HAAO 3HATH, KAK VIOMAHY-
Thi€ 3/1eCh EJMHMIILI M3MEpPeHusd, BhIpakatoline npubianKEeHHbIe 3HAYe-
HHA BEJIWYHH, COOTHOCATCH C TMPHBBIYHBIMHW JJIA BAC €IQWHHUIIAMH.

IOTH COOTHOIIEHNA BBIPAKAIOTCH CJAEAVIOINIHEMH (DOPMYyJIaMM:

b =230,48a, roe @ — jpiIuHA B (pyTax, b — cooTBeTcTBYIOILAA JJHHA
B GHHTHMETPHX;

{=2,54m, Tne m — JAMHHA B A0HMax, | — JIIHHA B CAHTHMETPAX;

p=1,853m, rje m — pacCCTOAHHE B MOPCKHMX MHJIHAX, P — PACCTOH-

HHEe B KHJIOMeTpax;
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a(f — 32) ..
=_"'  ,rae f— Temmeparypa B rpagycax Papenreiita, ¢ — TeM-

neparypa B rpaayvcax Ilenncus.
BrinosmHuE pacuéeTsl, HaJeéM, 4TO B INPHBEJEHHOM TeKCTe

b=30,48 -5 = 152 (cm); p=1,853"17 = 32 (&m);
5(74 — 32)

{=2,04-18 = 46 (cm); ¢=—9 — = 23",

3aMeTHM, YTO NPHW BBRINOJHEHWH BhIYMCIEHHIH VAODHO MOJb30BATHCH
KATbKYJIATOPOM.

3aaunTt, B kHAre JHions BepHa peub HIAET 0O CIAeAYVIOIIAX TpHOIH-
JHEHHBIX 3HAYeHMAX BeawuuH. Beicora :kypasnda paBaa 1,5 M, a aam-
aa ero kaoBa — 0,0 m. fxTta «/lyakan» maa co cKopocThio 32 KM/,
a cpeaHeroJoBad TeMIepaTypa B NPOoBMHIHH BuxTopma OblLIa paBHAa
23° Ilenscus.

[IpuBegémM mpHMep HCOOJBIOBAHHA (POPMYJ B 3ajJatde HA HPOLEHTHI.

Hpumep 1. Haiiném, HA CHOJNBKO IPOLEHTOB VBEIHYHTCH ILIOLIANL
OpAMOYVTOJILHHEKA, €CJH ero JJIHHYV H IIHPHHY YEeIHMYHTE Ha 10%.

P [Iyvers gauMHa UPAMOYIOJbHUKA PABHA  CM, lWIUMpHHAa — b cM, a 1L10-
mags — S cm2,
Ilo ropMyae mIomIaan OpAMOYVIOIBHHEEKA HaXolumM, dTo S = ab. Ilo-
cjle YBeJMUYeHMsA JJUHbLL M IUUPHHbL UPAMOYIroabHUra Ha 10% mou-
"Ha Oyaer paBua ¢ +0,la=1,1la cv, a mupura &+ 0,1b=1,15 cm.
Torna mromans 6yaer paega 1,1a-1,1d=1,21ab cm?, T. e, YBeIHTIHT-

¢ HA
1,21ab—ab=0,21agb cm?,
0,21ab
Umeem ——100% =21% . SHaYUHT, IIOIIAAE VBeJIHUYHTCA Ha
21%.,<q 9

ITOT OTBET X0pommo moAaAcHAeT

pucyaok 7. M3 pucyHKa BHAHO,

gTo K AMenmEMes 100 mMarnim

IpAMOYVTOJBHEEKAM, ILTOOTaIbL HKad-

JOro M3 HOTOPbIX cocrasider 1%

OT TLIOMIAAN TPAMOVIOILHAKA, J0O-

OaBpngeTcd eme 21 MaIwIH IpAMO-

VIOJABHIE.

CBOHCTEA PABEHCTE TO3BOJIAIOT

13 ofHol QOPMYIbI, CBA3LIBAIO-

mieit ape uiau Dojlee LepemMeHHble, FPHC. 7

TMOJVYIATEL HOBLIE (JOPMYJILL.

56¢ — 32)
9

cax PapenreiiTa, ¢ — Temmepatrypa B rpagycax llembcma, BeIpasmm
OepeMeHHVIO [ uepes ¢.

Mpumep 2. U3 hopmynsr ¢ = , rae f — TeMneparypa B rpajy-

Ona 1ex, KTo Xo4eT 3Hate Donblue




5(f — 32)
9
9¢ = 5(f — 32).

P YMHOKAR 0DC YacTH paRBerCTRa ¢ = Ha 9, momyauM

Orcrona
9¢ =5f—- 160, 5Ff=9¢+ 160.

9e¢+ 160

SuaunT, f= , T.e. f=1,8¢+ 32,

Mu1 nmonyunan (GopMyay, MO3BOJAOIIVIO NepeXoJuThk OT TeMIlepaTy-
pei B rpaaycax llenbcus K remnepatvpe B rpajyvcax Papenreirta.

YnpaxHenusa

187. lloabsysce dopmyaoir b= 1,067Ta, rae ¢ — paccrodHue B BEpeTax,
' PAcCCTOAHKEEe B HHJOMETPAaX, BREIPAIHUTEe B KHEHJOMeTRAaX pDAcCTOdA-
HHe, paBHOE!

a) 6 Bepcram; 6) 12,5 BepeThl; B) 104 Bepcram.
188. Buipasurte B KHJIOTPAMMAX MACCY, paBuyio 3 nyaam, 20,5 nynaa,

BOCLIOJIb30OBaABLIIUCE Qopymysioid p= 16,38m, raje m — macca B uy-
JAax, p — MACCA B KHJIOTPAMMAX.

189. Ilonabsvace dopmyioil ¢ = 0,454f, rne f — macca B dyHTAX, ¢ —
MACCa B KWJIOrpaMMax, BLIPA3WTE B KWJIOTPaAMMaX Maccy, ParBuyIo:

a) 8 pyaTam; 6) 30,5 ¢dyaTa.

190. llogcuurars upuBIHMEEHHO NPOHIEHHOES YeI0BEeKOM pACCTOAHME
MOEHO, HCOOJB3VA GQopMyay s=nl, Ile s — mOpolimeHHoe pac-
CTOAHUE B MeTpax, # — 4YMcio waros, | — auauua wara. Crolb-

KO KHJOMETPOB TPOMOIET HeJA0BeK, ecaIH AAMHa ero mara 60 cw,
a caenan ou 1800 mraror?

191.| Kak uaMeHHTCHA IUIOMAAL NPAMOYrOJbLHHUKA, €CIIH:
a) ero JJIUMHY M IMHPHHY yMeHbIINTE Ha 10%;
6) ero aaunAy yBeanuuTs Ha 30% , a mupuHy yMeHsmuTh Ha 30% ?

| 1924

Kax mamennTca obweém Kyba, ecam AAuHY ero pebpa yBeawtuuThb
Ha 20%7?

193. | lleny Ha ToBap CHauaJa NMOBbICHIM Ha 15%, a 3aTeM CHM3HJIM Ha
15%, Tak Kak TOBaAp nHepecTasJ NoJb3oBaThcea cnpocom. Ilepsona-
JAMBRHASN LIEHA TOBAPA COCTABISIA O P.. A OROHYATEIRHAS — b P-
CpapanTe uHcaa @ ¥ b (BoiOepHTe BepHBIH OTBET).
l.a>b 2.a<b 3.a=b
4. CpaBEHTE HeJIb3d, TaK HaK HEeH3BeCTHO 3HaueHHe a

194,

IIa pacopomame IeHV Ha KocTiOM cHHauaM Ha 20% . Ila croaepko
LIPOLEHTOB HAA0 1IOBBICUTE HOBVIO LeHY, 4T0o0bl BEPHVTHCH K 1IePBO-
HAYATBRHOH?

BbipaxeHus, TOXOECTBA, YpaBHEeHWH



195.| Haitaure:

197,

198.

199,

200.

201.
202.

a) Kaxo# Temneparype mo apenreiity coorseTcTeyer 4°C; —15°C;
[] a C.;
0) raroil remueparype uo llenscurwo coorsercrsyer 20°F; —16°F;
0°F.

a) nonoxkuTensHOH mo llenkero 1 oTpunarensHOl no PapeHrenTy;
6) monoxuTensLHOH o PapenreiTy U orpunarensHold no Llenscnio?

Bripasure m3 opmMyas:
a) 8 = af TmepeMeHHYVIO f;
0) v =v,+ at nepeMeHHYH a;

a—+ b
8=
E) >

- h mepemennyio b,

AdononHutensHble ynpaxHeHus K rnase |

K naparpady 1
Haiigure umeno, obpaTHoe:
5 1
a) cymMMe HHCeJs = E: B) MpOM3BeACHUIO JYHCET — W L;,
6 3 15 16
6) passocTin umcen 6,2 u 5,8; r') uacrHomy 4umcen 4,9 u 3,5.

Haiaure YWea0, TPOTHROTOIOMAHOE:
a) cymme gucen 2,86 u —4,3;

1 5
0) pazHOCTH UHMCen ~g ¢! E;

B) NpOH3BeIeHUI0 uncea —a,70 1 1,6;

r) yactaomy umcen 46 m ~7§.

IpegcTaBeTe DecKOHEYHEIE TEDHOAHYECKIE IpoDH B BHOE 00BIKHO-
BeHHEBIX Jpobeii.

Obpaszey: llyern x=0,(7)=0,7777... Torma 10x=7,777.., a
10 —x=75. Takumm obpazom, 9x =17, orEvia x= % SHauwuT,

0,(7)=
a) (},{3}5 6) 0,(5); 8) 0,(12); r) 0,(48).

HaiignTe cymMmmMy Becex menwix uncen or —102 mo 104.

O |~

HaijignTe npou3BejeHEHe BceX menslx umcena or —11 mo 13.

JononHUTENEHLIE YNpakHeHWs Kk rnase |
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203. Hajlinure sHadyeHUe BhIpAMEHMSA:

1 1 S gt B
a) o7 mpu om=-—o) 6) — 3 npa a = a,d.

204, | MaBecTHO, UTO NpPH HEKOTOPBLIX 3HAYEHHAX a W b 3HaveHHe BHI-
paxxenna 2(q¢ + b) papgo —8,1. HalimtuTe nmpH Tex e 3HAUEHHAX
ft 1 b zEAYeHHE B]:I'[{)H}REHI’IH:

a) 3la + b); 0) —0,5(a + b); B) 4da + 4b; r).~ba -~ al,
205. TIpu KaxXUX INAUCHHSX TEPEMEHNLIX HE UMEET CMEICTA BLIPAIKEIHE:
a‘j _L_ . ﬁ} L . B) a . I1) ¥
9x— 4 4y +2° a—»b' a+b’

206. CocraBnTe BLIpayKede s DeInenvusa 3agatdn;
a) Ilepumerp npamoyroasEnka 16 cMm, ogHA W3 ero CTOpPOH M CM.
Kakopa nmoniajib npaMoyroJsHHEA?
6) ILnromans npamoyroneanka 28 M2, a ogHa M3 ero cTOPoH paBHA
a M. HeMy papeH TepHMeTp OPAMOYTOJILHHEA?
B) M3 aBYX ropofoB, PACCTOSTHHE MeKAY KOTOPBIMH § KM, Ha-
BCTpEeYyY JApYr ApPYry OJHOBPEMEHHO BBIEXaIW JiBa aBTOMODMIIA.
CropocTs OHOrO M3 HHX U ,KM/Y, a CKOPOCTBE JAPYroro v, KM/4.
Yepes cKOJMBLKO YACOB OHM BCTPETATCH?
r) Yepes raxoe BpeMsfi MOTOLMKJIMCT AOTOHHT BeJOCHIEAMCTA,

ECJIH PACCTOSHHE MeMIY HMMH § KM, CHOPOCTH BEJIOCHIIEINCTA
vy KM/49, a CKOpOCTL MOTOIIHKJWCTA U, KM/4?

207. OT npaMOyTroILHOTO JUCTA KAPTOHA CO CTOPOHAMH ¢ CM M b cM OT-
pesanu 1o VIVIAM EBAajADaThL €O cropoHamu X oM (pue. 8). Ha ocrae-
mefcs 9ACTH CAeJald OTKPRITYIO KOpoOKYy. danummuTte GQopMyIy
IJIA BEIMHCIeHHA obbeéma V Kopobkn. BorumeauTe nmo gopMyie 005-
éM HopobDru, ecan a=235, b=25, x=05. Kaxue zHauyeHHUH MOEeT
MIPHMHAMATE IIEDEMEHEAT X I VHA3AHHEIX 3HAYEHIIAX o I b?

|

b

Puc. 8

208. CocrasnTe opmyay uucaa: a) Kpatraoro 11; 6) xparmoro 21,

[LETEE N BLipaskeHnsa, TOXAECTBa, ypaBHEHWUH




209.

210.

211.

212.

213.
1 214.

HTobnl BHIPasdTH B KHJOMETpaxX paccToAHWe, WaMepeHHoe B MOp-
CKHX MHJIAX, ODOAB3VIOTCS hopMyiaoi y=1,853x, roe x — pac-
CTOATIMC B MHAJIAX, 4 ¥ — TO e paccTOdIHWC B KUJoMeTpax. Buipa-
3HTe B KHJIOMeTpax caelviomue paccrodumnA: 10 muas, 50 MHAIE,
250 muisb.

CpaBaure:

a) 3,48 - 4,62 u 8,93 +0,16; B) 4,7T—-9,65 n 4,7-9,9;
1 1 3 3

0) 6,48 - g H 6,48 : g r) 1 16,4 u 16,4: T

Bepno nm, uro:

ajecnn a >0 u 6>0, To ab >0

) ecin ab>0, o a>0 u b>07

Bepno mm, uto ana awbeix uncen a » b:

a)la+bj=|a|+ |bl; 0)|abl=|al-|b?

Hspecrtro, uro |x|=|y|. Bepno an, uro x =y?

a) MasecrHo, uro |a| < |b|. Bepuo nu, uro a < b?
6) UaBecrHo, uTo |a| > |b|. BoamoxHo a1, uTodBl OBIIO @ < b?

215. B rabauue npUEBEeieHbl LEeHbl HA MOJOYHbIE TOBAPbLI B TPEX Mara-

SHHAaX.

Torap « BYypéHEUHO» « JlepeBeHCKWI» « RopoBka»
Moaoko, 1a 120 p. 150 p. 135 p.
Teopor, 1 kr 324 p. 305 p. 280 p.
Cmerana, 0,5 kr 90 p. 85 p. 97 p.

Hage:xpa MuxaiinoBHa xoder KynuTs 2 J mojgoka, 800 r Tsopora
u 1,2 Kr cmeransl. B KakoM mMarasmHe CTOHMMOCTHL €€ TOKVIIKH
OyaeT HaMMeHbIIeil, ecJM B MarasuHe «BYpPEHKHHO» TBOPOTr IIpoO-
paércsa no aknuu co ckuakoit 10%, a B marasuse «JlepeBeHCKHI»
CKHJKA Ha Bce TOBapel coctaBiafeT 2% 7?7 B oTBeTe yvKakuTe cTOH-
MOCTE 9TOM NMOKYIIKH.

216, Bura, Hena, ITomunma v Buka ma ypoKe MaTeMaTHKN COPEBHOBA-

JHUChE B CEOPOCTH BBINOJHEHMH 3AJAHHIN. YUHTENBHHUIA HOCTABKIIA
MATEPKY TEM M3 HHUX, KTO BBINOJAHHWI BCE 3a8JaHUS OBICTPEE 4YeM
za 6,5 muuE. IlpoamanHsHpyiiTe pesvIBTATHEI, NIPHEeJIEHHBIE B Ta-
OamnIe, W caelaiTe BhIBO, KTO M3 pedaT CMOr IOJVYHTh HATEPKY.

Bursa Henn Ioanna Buka
7T stuua 40 ¢ o maa 30 c 6 muna 45 c 6 mua 20 c
HononHuTenbHble ynpaxHeHua k rnase |
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217. Rrmacc B mxoge, B KoTopol vauTcea Bacd, wMeer JAUWAY, PaBHYIO
9 n, & IWIHPUEY — HA 3,70 M MeHbue., B Kiacce TpH OLMHAKOBBIX
oKHa RLIcoTOoW 2,1 m w mupuroit 1,5 m,

Komuara Bacu B KBapTHpe, B KOTOPOI OH XKHBET, HMEET IIHUPHHY
4 m, a gaiaay — 4,5 m. B KomHaTe aABa KBaJApaTHBIX OKHAa pas-
mepomMm 1,0 = 1,5 M.

BBI.FICHIITE‘, B HAKOM IIOMENIEHHI IV4YOIe eCTeCTEEHHOe (CBEIIleHHE.
Hna sroro:

1) Haiigure naomiaas BeexX OKOH KJigacca (CBETOBYH ILIONIAIL).

2) BeraucanTe niaomagk Kjacca.

3) ¥YaHaiiTe, CKOJBKO TNPOIEHTOB COCTABJIAET CBETOBAA ILIONIAb
KJiacca Mo OTHOILIEHMD K IJIoIaad ImoJa.

4) BerapcanTe naomaak KOMHATHEI Bach.

5) IlopcunraiiTe CBETOBYIO MJOMIAJL KOMHATHEI M y3HATE, CKOJbL-
KO HPGIJ,EHTGB COCTABJIAET CBeTOBAA NJIOIIAAR HOMHATHRI IO OTHO-
IeHN0 K NJAoOIagn IoJja.

6) Yro Gonbmie: ceeToBasa Miomiajb KoMHaTel Bacm mim ceetoBas
naoIaAsL Kiaacca, B KOTOPOM OH YVYMTCH, M HA CKOJBKO MPOIEH-
TOB?

7) OTBeTbTe HA BONpPOC 3aJa4uM.

K naparpady 2

218. IlalimuTe 3HauYeHHe BHIpAKeHHA:
a) 5,9-2,6+5,9-3,2+5,8-4,1;
0)6,8:-8,4—-1,6-8,4+5,2-1,6.

219. | Beruncaure:
a) (1,25-1,7-0.8—1,7)" 8,45;
D) 3,947 :(3,6 — 2,6 -4-0,25).

5220. O6BacHATE, TOYEeMY PABEHCTBO ABJIAETCHA TOMIACCTBOM:
a) |x|=|-xl; 0) |x —yl =y —x} B) |2¢|= 2|c|.
221. | fiBnsercA MM TOMAECTBOM PABEHCTBO:
a)la+o|=a+5; B)la—b|—|b—a|=0;
6) la*+ 4|=a’+ 4; r)|a+b|—|a|=|b|?

222. lora;kuTe, UTO:
a) ecJIM K CyMMe JABVX uMcea npubaBuTh MX PA3HOCTh, TO MOJY-
YUTCA YABOEHHOE MepBOe HHCJIO;

0) eci M3 CYMMEI ABYX YHCeJ BEIYECTE HMX PasHOCTh, TO TOJY-
YUTCHA VJABOEHHOE BTOPOE 4HCJIO.

223. HokaxuTe, UTO BhIpaMKeHHEe TOMJIECTEEHHO PABHO HY.JIIO:
a) (a+bH)x+(a—bx—2ax; D) 8(x — ) + 8(y — x).

48 EENN BoipaxeHnA, TOXOBCTRA, YPaBHEHWA



224,

225.

226.

227.

228.

229,

230.

231.

234.

235.

236. Mo:keT 1M MMeTh MOJOMKHUTENLHBEIII KOPeHbL VDaBHEHHE:

JloKaxuTe, 9TO:

a) Beipaiende x(—1)+ x(—2) — x(—3)+ 6x TomIecTBeHHO PAaBHO
HYJIIO;

0) muipamenue a(—5) + a -4 + a(—3) + a - 2 ToACCTRENTIO parwo — 24,

Haligure sHadeHue Bripaskenund 8a — (46 4 3a) — (4da — 3b6):
a) upu a=6.8, b=17,3; ) upu a=-8,9, h=-99.

ﬂOHH}RH’l‘E, UTO SHAYEHHE BRIDAMEHHHA HE IABHCHT OT d:
a) a +(2a — (3a — 3)); 0) a — (6a — (ba — 8)).

Joramure, 4ro eciu OJHO U3 YMCE] KPATHO 3, 4 JAPYroe KEPATHO 3,
TO X NOpoHa3BeleHHe KpaTHo 15.

K naparpady 3

Aepnserca mu ropHeM yvpaBHeHHs (Z2x — 3,8)(4,2 + 5x) =0 gucno:

a) 1,9; 0) 2; B) —1,4; 1) —587

Kaxwe w3 gncenr —4, —3, —1, 3, 4 apng0Tcs KOPHAMH VPaBHCHAMA:
a) x’+4x+ 3 =0; 6) x4+ x =127

HmeeT o KOopHW VpaBHCHHC;

a) 3x + 7T=(9+ x) + 2x; B) x?=x:

B) Bx—1=4x+ 2)— (9 — x); rfx+-1=x-17

llouemy He MMeeT KOpHeH VpPABHEHHE:
a)lx|=-1; D) x| +3=07?

.| Pemmnre ypasHeHne:

a)|x|=95; 6) |la|—17=0; B) 6 —|b|=0.

. IIpn raknx sHadveHHAX KoaddHIHeHTa M ypaBHeHMe mxy = 5 HMe-

€T eIUHCTEEHHBIH KopeHs? CyINecTBYeT JH TAKOE 3IHAYEHHE i1,
TPH KOTOPOM DTO YPaBHUEHHE He MWMCCT KOPHeH; WMeeT BeCKONeYHo
MHOI'O KOpHel?

ITpu rakux sHavenunx roaddunuvenra p ypasdesue px = 10 ume-
eT KOpeHb, paBHBLIA —5; 1; 207

Pemure YPEaBHEHME!

a) 3,8x—(1,6—1,2x)=9,6 + (3,7 — dx);

0) (4,54 +9—-(6,2-3,1y)=7,2y + 2,8;

B) 0,6m —1,4=(3,5m+ 1,7)—(2,7Tm — 3,4);
r) (5,3a¢ —0,8)— (1,6 —4,Ta)= 2a —(a — 0,3).

a) (x + B5)x +6)+9=0; 6) x+3x+1=07

ONHUTENBHBIE YNDaXHEHWA K rMage ¥
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237.

238,

239.

240.

241.

242,

243.

244.

245.

246.

PemmaTe ypaBHenwne:

a) 0,15(x—4)=9,9-0,3(x—1);

6) 1,6(a —4)— 0,6 =3(0,4a - 7);

B) (0,7x—2,1)—-(0,5-2x)=0,9%3x - 1)+ 0,1;
r) —3(2 - 0,4y) + 5,6 = 0,43y + 1).

ITpy waxom 3HAYECHHWA TCPEeMCHHOM:

a) evMma Beipasedunit 2x + 7 u —x + 12 pasna 24;

0) pasnocTh BeIpaskeAwd —Hy+1 w —3y — 2 parma —9;

B) cYMMa BEIpa;keHHR 1dx—1 um 6x — 8 paBHa HX pasHoOCTH;
r') pagHocrs Bbipamenuit 25p +1 u p— 12 passa ux cymme?

Halinure Bce Lenble 3HAYEHWA ¢, IIPH KOTOPBIX HKOpPeHE YpaBHe-
HUA ax =0 ARTACTCH TICILIM YWHCJITOM,

He pemaa vpaegenna T(2x + 1)= 13, JoraKHTe, UTO €0 KOpPeHD
He ABJHETCH LHellbIM YHMOJIOM.

Ha dhepme 1000 gpoauroe B Kyp, v HuX 3150 Hor. CROIbBKO Epo-
JHKOB M CKOJBKO Kyp Ha (epme?

Ha meprom ygacTire OBITO TTocaykeHo Ha 9 KYCTOB CMODOAHHET DOML-
e, demM Ha BropoMm. EeiaH co Broporo yU4acTHA [NEepecaanTs HA Hep-
BRIF & KyCTa, TO HA HDepPBOM y4YacTKe crtadmer B 1,5 pasa Ooanie
KYCTOB CMOPOJHHE], 4YeM Ha BTOPOoM. CHOJBKO KVCTOB CMOPOIHHEI
HA LepBOM ydacTre?

Y Mumu 5 4 pasa Sonablue mapow, dem y Axnpes. Beaon Muma
oToacT AH,HP'EID 8 MAPOK, TO ¥V HETO CTAHET MapoK BIBOC ﬁDﬂBmG,
yeMm v Anapeda. CKOJBKO MapoE V KamKA0oro Malbuuka?

YTobeI cHATE B CPOE KHHATY B OHOJIMOTEKY, VIeHHEK J0JI:KeH OBLI M-
TATL C/KCANCRITO o 40 cTpamWI, MO OH YHUTAT B JicHh ma 15 cTpa-
HHUI MeHbIle W cJad KHHTY Ha 6 IHeH IIo3iKe CpPoKa. Sa CKOAbKO
OHEeH V4eHME JoJEeH 0ObLI IPOYHTATh KHHIY?

Yrobel caenarTs BOBPEMH 3aKa3, ApTeilb CTEKJ0IVBOB JOJMHHA Obl-
Jia M3roToOBJAATE B JeHb o 40 mamenunii, OoHako oHa M3TOTOBJILIA
exegHesHo Ha 20 usgenmin Hoabuie 1, Gaarojapsa 3TOMY, BhLIOJ-
HHEII4G 3aKEda3 HA 3 AH [}EI.H]:HIE [!]’][]RH. RH.ROB ELI.II [!]'.I[]H. BEIITOJIHE-
HHUg 3axasa?

Ecawm K zaaymManHoMy YHCAY TPHDaABUThE 7, TOAYVYCHHAVIO CYMMY
VMHOMHUTE HA S M H3 [IPOM3BeIeHMsA BbhidecTh 47, TO HOJAVUHTCH
zaaymMannoc wAcao, Kakoe 9Wcerao 3agyMano?

TOXOECTBd, YPaBHEeHWH



I EEERIE OYHKLWA

B atow rnase Bbl NO3HAKOMUTECHL C DHEHHHHHMH BUOdAMIK HYMCNOBLIX NpO-
MEXYTKOB, a TakKxe y3HaeTte, 4YTo HasbiBaeTca dyHkumen U rpapukom QyHk-
U, C aTUMKU NOHATUAMW Bbl NOCTOAHHO ByaeTte BCTPEYaTbCA HE TOMNLKO Ha
ypoKax maremMarukn, HO U Ha ypokax duankn, xumun, nHdopmatmkn. Bol ya-
HaeTe, 4To C NOMOLUBLHD I'pal:bHI(ClB MOXHO NOoNYy4YnTe HaMaOHble Npeacragne-
HUA O cBOWMCTBaxX YHKUWIA, NO3HAKOMUTECL CO CBOWCTBAMW NUHEWHOW yHK-
UMM KM ee 4acTHOro Bvga, NpPaAMon nponopumoHansHocTwu. Bac, 6Ge3ycnosHo,
3dWHTEPECYET BO3IMOXHOCTE WMCNONb30EAHMA KOMMNbIOTERA NPpX pelleHnn He-
KOTOPLIX 330a4, CBA3aHHbLIX C NOHATUAMK DyHKUMKM K rpaduka dyHkumK. Bol
Y3HaeTe, YTO Ha NpakTUKe ONA BelidepymBaHns rmadukoB pasnuyHbix QyHKLWMA
HYAaCTo WMCNONL3YKOTCH CneuranbHbIE I'Ipl-'lﬁ{}phl. Hanpmmep, C NOMOWBLID Kap-
anorpada nonyyalot rpaduyeckoe onvcadHve paboTbl cepaua, a ¢ NoMoLLbIO
cencmorpada — rpadpmyeckoe onucaHvwe konebaHui 3eMHOWN MNOBEPXHOCTW.

 DYHKLUHUUN U UX TPADUKH
11. YucnoBbie NPOMEXYTKU

IIyers @ w1 b — HeKoTOpBIe UHCIA, B
npuuém @ < H. OrMeTuM HE KOOPIMHAT- £
HOH TPAMOE TOYKH ¢ KOOpAWHATAMH g  FUC. 9
" b (puc. 9). BospmeM TOUKY, pacnooiyio-
HMEHHYI0 Mexiy Humu. Eil coorsercrsyer uMciao X, Koropoe Oodblie a U
meawine §. Bepuno # obpartioe: ecan uynceno x GOOBIIE ¢ W MEHBIIE H, TO
OHO H3o0pakaeTcsd TOYHKON, Jedalllell Me:Iy TOUYKAMH ¢ KOODIHHATAMH
a u b, MaoxecTBO BCeX YHCEN, VIOBIASTBODRAKINNX VOIOBHIO & % X = b,
H300pAKAETCA HA KOOPIHHATHOH TPAMON OTPE3KOM, OrPAHMYEHHLIM
TOYKaMMH ¢ KoopAuHaTtaM®u ¢ #H b (puc. 10 ma c¢. 52). 9T0 MHOMKECTBO
HABLIBAKT YUCAOEHIM OMPEIKOM WK UPOCTO ompeskom u oboszHauaOT
rak: [a; b] (uuTawT: oTpesox oT a a0 b).

MHOMecTBO YHCEN, YIOBJIETBOPAIIOHX VCIOBHI 4 < X < b, HA3BIBAIOT
UHmepearom u obosHauvawr rax: (a; b) (unrarwT: udTepsan or a 1o b).
IT0 MHEHOecTBO H300paxxeHo Ha pucyere 11 Ha ¢. 52, Crerasle KpyEKH
03HAYaIT, UTO YHCIa ¢ ¥ b He MpHHAAJMEHAT 3TOMY MHOMKECTRY.

e
T e

&4, OyHEUMN KU X rpadrKm
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-—
-—

Puc. 10 a b Puc. 11 a b
[ [ ] J—
Puc. 12 a b Puc. 13 a b
| - I
Puc, 14 a Puc. 15 — -
a
J— [
Pic. 16 a ¢l

MuoxecTBa YMCea X, JUIA KOTOPEIX BRIMOJHAKTCA JBOMHBIE HEPABEH-
CTBa @ % X < b UIKM a < X % b, HABRIBAIOT NOAYyuHMepeaLaMiy 1 0D03HAYTA-
10T COOTBETCTBeHHO [a; h) 1 (u¢; &] (quTaroT: moxyuHTEpRan OT 4 70 b,
BEAKYAA @} NOJIVHHTEPBAT OT @ A0 b, BRIoUYad b)), JTH NONYHHTEePBAIBI
uao0paskednsl Ha pHcyHEax 12 m 14,

HuciroBble OTPE3KH, HHTEDBAJBLI U IOIVHHTEPBAJIBI HASBIBAIOT Yi1C40
SbEMU NPOMENYINKAMU.

IlpuBeneém mpHMepsl APVIHX YHCIAOBBIX HNPOMEKYVTHEOB.

MuOM#ecTEO 4YMCEe], VAOBIETBOPHIIIMX HEPABEHCTBY X # d, M30Dpa-
SMABTCH JIVUOM € HAYAJIOM B TOUKE ¢ HOOPIMHATON @, PACHOJIOMHEHHBIM
BOparo oT Heeé (puc. 14). JT0 MHOMKECTBO HAILIBAIOT SAMKHYMbLLM J1Y-
you. MHEOMecTBO 4YHcell, VAOBISTEOPAIIHX HEPABeHCTBY X = d, TOMe
uao0paKawTea JIYy4YOoM, HO TOUKA ¢ KOOPIHMHATOM 4 B 9TOM caydae He
Brawuaeres (puc. 15). Ero HaseiBawT omepoimstm ayvom. Ha pucys-
Ke 16 m300parkeHnl MHOMECTBA UHCENT X, AIA KOTOPBIX BBITIOMHIIOTCH
HepapeHCTBA X< d H X < d.

Mz kypca wmareMaTukux O—6 EJaccoB BaM 2 H3BeCcTHO, 4YTO Ha
KOOPAMHATHOM IPAMOH pPacCTOAHNE OT OPOH3BOJBHOM  TOYEHM ©
KOOPAWHATON X A0 HAYAIa OTcHeTa (T.e. 10 TOYKH ¢ KoopaunaaToi ()
pPaBHO |x|.

IIpu pemmeHHH 3aJa4 YACTO OPHXOJAHTCA HAXOIWUTEH PACCTOAHHE MeH-
AY ABYMHA TOUKEAMHM KOOPAMHATHOH IIPAMOM.

Bosemém mpousBoanHBIE TOUKH Al{a) n B(H).

® Boamo:kHBI JBa BapHMaHTa pacIlioJioskeHnd Touer Al(a) m B(P) Ha Ko-

OPAMHATHOH npsamMoi: A mesee B mw A npasee B, . e. a< b u a > b.

IIyers Touxa A(e) pacmomoseHa Jjeeee Touxu B(h). Paccmorpum Tpm

cIyviuad TaKoro pacloaczenHd (pue. 17k

1) ecrm a>0u b>0, To AB=0OB-0A=|b|—|a|=b—a;
2) ecim a<0ub>0, 7o AB=0OA+OB=|a|+|b|=—a+b=b-a;
3) ecmm a<0u b<0, 7o AB=0A—0OB=|a|—|bp|=—a—(-b)=b—a.

Hrax, ecnim a < b, To AB=5b—a.

PyHKLIK



() (@]
0 a b a 0 b
0
3 :l il !? : e
a b U Puc. 17

TouHO TaE Ke MOXKHO TMOKA3ZATL, YTOo ecad a b, to AB=a—b.
Tax gak b —a w ¢ — b — UHclIa OIPOTHBOINOJOMKHEIES, TO, 00LeIHHAA
3TH AB& ciayuad, upuxoium g dopmyiae AB=b-a.0

Ity opMYyIYy YUTAIOT TAK: PACCMOAHUC Mexwdy 08YMA MOLKAMU KO-
opAuUHAMHOUL NPAMOLl paéHo MOJYnI0 pazHocmu ux Koopduwam.

ynpaxHeHus

247. BajgaiiTe HepaBeHCTBOM YHCJI0BOM IMPOMEXRYTOK, M300pasKeHHbI Ha

pHCVHEE:

a) l - B) l | -
—1 4 12
-2 2,5 -5 0,2

248. 3agaiiTe HEpaABEeHCTBOM YHCJI0BOH MPOMEKYTOK, H300paKEHHBIN Ha

pHCVHKE:

El} —L L e E} l 1 -
-5 -2 -0,5 7,2

0) l - T) —l J_m—-—

-3 _5 1.9

249. UzobpasuTe HA KOOPAMHATHON NPAMONH YHCI0BOI IMPOMEKYTOK, 3a-
JAHHBIIH HepaReHCTBOM:
a) x =-2; ) —8<xs4; B 2= x%5; o} —G e e 3

250. HzobpasnTe Ha KOOPAHHATHOH NpAMOH YHCICBOH IpPOMe:KYTOK, 3a-
,II;HHHLIﬁ HE]’]HBEH{!TB{]M:

a) x < —38; 6) -3 = x < 6; B) 35 xs2; r) —4 <.x< 2,
251. Haiigure paccTogHMe MeKAY TOUKAMMH:
a) S (7,45) u D (1,15); 5) K (9,43) u L (~9,43);
i '] \
6) R (=5,3) u T (-8,93); MDA 5| uB iag .
.- .

252. Ha koopauHaTHOR IpaMo oTMeueHbl ToukHd A(-5H), B(-3), C(1) n
IX6). HafigzmTe paccTodnme MedqTy cepeiMHaMu oTpeskor AD uw BC,

§ 4. QyHKUMKM 1 Knx rpadukm




253. Ila KoopauHaTHOH npaAMOH oTMeueHEI TouxH A(—6), B(3), C(6) n
D(4). Haligure pacCTOAHHE MEXIV cepeauHaMn orpesroB AD u B

204. MexxIy KaKHME H3 OPHBeJeHHBIX HIMEe YHCeJ HaXOXHTCA YHCIO:
1514 31,
177 197 237 59°
1. 0,4 u 0,5 2. 0,5 n 0,6 3. 0,6 n 0,7 4. 0,7 n 0,8

_ 35 bH4 83 101
255. M3 uwmcen 23’ 23° 23' 23 BeIOEpHTE YHCI0, KOTOpPOE JeXHT
MeKAY YHCIaM# 4 u 5.

256. OTMeTerTe Ha KOOPAWHATHON TIPAMOA TOUWKW, COOTRETCTRYIONTHAC
1 6
qHUCIaM: —35: 0.¢; 1,0 E;E: =2.29.

257. CocraBere HopMyny AN HAXOMKIEHHS LIOUAAH ITOKPACKH CTEH
CHJIAICKOID IIoMellleHNHd, IJHHA KOoTODOI'C DABHA 4 M, ITHPpHHA —

b M, A4 BBICOTA — ¢ M. SAIOJHHTE TADIHILY:
Hnanna, m HInpuua, m Bricora, M IInomaas nokpacku, M2
6 5 3
10 15 5

CKOJBKO AJIA 8TOTO B KajKAOM cJy4dae moHagobmTcea OGaHOK KpackKm,
ecaH ONHON DaHKHW XBaTaeT HA NMokpacky 12 m2?

12. Y10 Takoe PyHKUUSA

Ha npaxkTike MBI 4a4CTO BCTpPEYaAEMCH C 3aBHCHMOCTAMM MeXXAy pas-
NUYHBIMHE BenuuuHaMmu. Hanpumep, naomans Kpyra 3aBHCHT OT e€ro pa-
auyca, Macca MeTaJindeckoro Opycka 3aBHCHT OoT ero obdbémMa M ILJIOT-
HOCTH MeTaJlaa, OﬁBéM NpAMOVIOJBRHOT'O HNapajjaeqnernunesa 3asMCcHT OT
€r0 AJWHBI, IIHPHHBI B BBICOTHI.

B panpreiimeM MBI OyjeM H3y4YaTh 3aBHCHMOCTL MeMXJay ABYMS Be-
JUYMHaMM.

PaccmoTpuM mpuMepEl.

IMMpumep 1. [lmomanas KBRaspaTa 2aBUCHT OT JJHHEI €0 CTOPOHEI.
2

b TlycTh cTOpoNa KBajpaTa paBHa d €M, a ero TJomanah parra S em °.
IIna xamjoro sHAUeHHA MepeMeHHON a MOMHO HAWTH COOTBETCTBYIO-
Hiee eMy sHadeHue nepeMeHHol S. Tak, Haupumep:
ecit a=28, To §=3%=0; ectt ¢ =15, To S=15%=225;
ecan a = 0,08, To §=0,08°=0,0064.
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JaBHCHMOCTE IepeMeHHOoH S oT IepeMeHHOH a obosHadaerca S(a) (uu-
TAIT: <3C OT A») U BhIpaxxaeTcHa (POPMYIOH

S=pn*
(o cmercay sagaum a > 0),

apu stom S (3)=9; S(15)=225; S(0,08) =0,0064. <]

Tlepemennyio ¢, 3HadcANA KOTOPOW BLIOWPAIOTCH TPOMIBOILHO, Ha-
3BIBAIOT HE3ABUCUMOIL NepeMeHHOol, a NepeMeHHYI S, 3HaYeHHA KOTO-
poli OUpegenalTCs BEIOPAHHBIMH 3HAYEHHSMH (1, HASBIBAKWT 3068LCUMOL
nepemMeHHoL,

Hpumep 2. Illyrs, npoiigeHEsIH agromodnaem co cropoerso 50 M /g,
3aBHCHT OT BpeMeHH IBHKeHHA.

P Obo3nauuM BpeMs ABMKCAWS anTomModHnasa (B wacax) OyKBoi £, a Mpo#-
JeHHBIH OVTh (B KHIOMeTpax) OvEeoll s. [na KaIoro sHadeHHA
nepeMeHHOH 1, Tae ¢t = (0, MOKHO HAHTH COOTEETCTEYVIOINEE IHAUYEHHE
nepemennoi s, Hampuwmep:
ecian t=0,5, o §=50-0,6=25; ecid t=2, to s=50+2=100;
ecnn t=23,0, To §=50-3,56=175.

SAaBHCHMOCTE OEPEMEHHOH § OT mepeMeHHEoH { obozHaudaerca s(t) (wu-

TAWT: «2C OT T2») H BHEIpaxkaercd opmyiaoH s(t) = d0¢. <l

B stom npumepe { ABaAeTcA He3ABMCHMMOHN IlepeMeHHOH, a § — 3a-
BHCHMON IepeMeHHOH. YTodbl HANTH 3HAYEHHE IepPeMeHHOH £, C0O0T-
BETCTEVIOIlee 3HaUMeHHIO NOepeMeHHOH {, paBHOMY, Hamopumep, 4, Ha-

a0 B (opMyny BMeCTO HepeMeHHoH ¢ mnoacrasuTb uxcao 4. ITonyuum
s(4)=50-4 = 200,
IIpumep 3. Ha pucyake 18 mzobpa;xen rpadiuyE TeMIepaTyVpPBl BO3IY-
Xa B TCUCHWC CYTOK.
b C nomMomisr 3TOro rpaiura S8 KasJoro MOMeHTA BpeMenu t (B 4a-

cax), rge 0= { < 24, MO¥HO HaHTH COOTBeTCTEYVIOIIVIO TeMIepaTvpy
p (B rpagycax Ilenscua). Hanpumep:

ecau t=19, To p=-4; ecan t=17, To p=35;
eci t=12, o p=2; ecan t=22, o p=10.
drech { ABNAeTCA He3aBHCHMOH IIepeMeHHOH, a p — 2aBHCHMOH IIe-
PEMEHHOM.
pch |
4 #/,-'"_' """1\\
4 N
2 'jr’f Nl
O] [ 2146 8/10[12(14[16/18]20]22/24] | 5% |
_al 1 " I Y A W O
.|2.. AL 1\
/
TR
-6 T .x‘;
Puc. 18

l.:ll-r'-: LK A X I::-'i i::-"”';i
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Mpumep 4. CrommocTs: Tpoesjla B MPHTOPOAHOM TOe3/lc 3aBUCHAT OT
HOMEPa 30HBbI, K KOTOPOH OTHOCHTCH CTAHIMSA. JTH 3ABUCHMOCTDL JIIIH
HeKOTOPOTO PeruoHa moxazanma B Tabmwie (Dykpoid n oboazwmaven mo-

Mep 30HBI, a OVKBOH m — CTOHMOCTH Ipoe3la B pvoiIdx):

n 1 2 3 4 5 6 7 8 9
m 26 52 T8 104 130 156 182 208 234
Ilo sToit Tabmiume AnA KaKIOoro 3HadeHHdA 7, roae n=1, 2, ..., 9,

MOMHO HAS8HTH COOTBETCTBYIOLIee sHaueHue m. Tak, ecam n=2, 10
=52; ecti n=06, o m=156; ec;itt n =9, To m =234,

B sToM cavuae n gBIAeTcA He3aBHCHMOI HOepeMeHHOI, a m — B3a-

BHCHMOM HepeMeHHOH.

B paccMOTpeHHBIX TpHMepax KaykoMy 3HAYEeHWID He3aBHCHMO
nepeMeHHOH COOTBETCTBYET eJAMHCTBEHHOE 3HAUYeHHEe 3aBHCHMOM
nepeMenHoi. Takyw 3aBMCHMOCTE OJHOM TNepeMeHHOH oT Apyroi
HASBIBAIOT (PUHKUUOHAALHOL 3A8UCHEMOCTIIBH) HIH (DYHKEUUCLH.

B npumepe 2 sTa 3aBHCHMOCTEH 3aJlaHA AHAJHATHYECKH, B IpHMepe 3 —
rpapuyeck, a B npuMepe 4 — ¢ noMolubo TabJHUIIbL.

HESHBHEHM}?I‘D nepeMeHHVE) HHAYE Ha3IbIBAHT apzymrﬁmr:w, da 0 34a-
BHCHMOI TIEPEeMEeHHOH TrOBOPAT, YTO OHA ABIAETCA (PYHKUUEN OT ITOro
aprymenTa. Tak, niaomaabs KBajpaTra sBagercd (QYHKIHEH OT AJHHBI €ro
CTOPOHBI; NYTh, NPOHAEHHBIN ABTOMOOMJIEM € MOCTOAHHOH CHOPOCTBIO,
ABafgeTcA (PYHKIHMell oT BpeMeHH JABH;HeHHA. 3HAUYeHHA 3ABHCHMOH IIe-
peMeHHOH HA3BIBAKT FHAYEHUAMU PUHKLULU,

B{'E 3HAYEeHHA, KOTOpPBIE INIPHHHEMAET He3aABHCHMAA IepeMeHHAad, ob-
PasvioT odadacms onpedesenus pynrxuuu. Hanpumep, obracTs omnpeae-
JeHUA QYHKIIMHA B OpUMepe 1 COCTOMT H3 BCeX IMOJOMKHTENBHBIX THCE,
a B opumepe 85 — u3 Beex uucea or 0 go 24.

YnpaxHeHus

258 Ilnomank ITpAMOVIOIEHHEA CO CTOPOHAMH 9 ¢cM M X ¢M paBHa S cM 3
Bripazure Qopmyioi sasucunmocts S(x). Jus sHaueHus x, pagHOIo
4: 6,5; 15, HaliguTe COOTBETCTEYHIIEE 3HAYeHHe (DVHEOHH S.

259. IToesn, gBUrascek ¢o CKOpocTeH 70 KM/U, TIpoxogdT 3a ¢ 9 PAcCTof-
AUe § KM. 3ajaniTe GopMyaod zarmucHMocTh s(f). Halimre smauenme
(VHKIIHHE, COOTEeTCTBYIONIEe SHAUEHUID ApryMeHTa, pasHomy 2,4; 3,8.

260. OopeM myDa 3aBHCHT OT IIHHEI ero pebpa. Ilvers acm — anm-

T ma pebpa myba, a Vem® — ero obbém. 3apaiiTe GopMyvIioil 3aBu-
cuMoCTE V(a). BosemuTe gBa Kaxux-ambo SHAYEHWA apTyMeHTa
H BBLIUHCIKTE COOTBETCTBVIONIME MM 3HaUeHNA (VHHKIIHH.

DyHrUKK



261.

ITo ozepy nanapana axrta. PaccroaHue s (B KUJIOMeETpax), HaA KOTO-
poe ynananach AXTa oT 0asbl, MEHANOCH C TeYeHHEM BPeMeHH JBH-
mennd t(r MmunyTax), Msvenenwe s B 3aBUCUMOCTH OT { MOKAazano
Ha pucyHre 19, Ha kaxoMm paccToAHHH OT Da3bl HAXOAWJIACH AXTA
uepes 20 mun; wepez 1 u 20 mun; uepes 2 u 30 mun? Rawxosa 00-
JACTEL OTIPC/IC/ICHWS paccMaTpURacMoil (pyraRImm?

| [ ] |
5, KM h
M - !’r-- ff \\

.“ 7 ; \
== A — \\
|| I

* ﬂ-xm - H‘\
_2 '-"', _-ﬂ‘/ b

2 I!.MH.H

0! 110203040 50/60]70!.80/90]10 120 140

0{20130.40,50160 70801901100 120 | 140
Puc. 19

262. Ha pucynke 20 nmoxasaHo M3MeHeHHE BBICOTHI COCHBEI Y (B MeTpax)

B 3aBHCHMOCTH OT eé Boapacta x (B rogax). Haiigure:
a) BeicoTy cocHbl B Boapactre 10; 40; 90; 120 ner;

0) HA CKOJBLKO BEIPpOCJIA COCHA 3a IpoMe:kKyToK BpemeHH or 20 mo
60 ner; or 70 go 120 mner.

304 L | b '
.M —= =1
_2[]__ S RN — il B - e [ |
.f/f
_1{} /
Wi il i = BEEE .G
0 A0
Zlﬂ' 40 ﬁlﬂ SIC! llll'ﬂ I1 %E If%ﬂ
Puc. 20

263. KaxgoMy HaTYpPalbHOMY UHCAY 1 CTABHTCA B COOTBETCTBHE OCTa-

TOKE F 0T JeJeHHA 3TOoro 49iciIa HA 4

a) Hatizure r, ecan n paBHOo 13, 34, 43, 100,

6) B paccmarpupaeMoll (PyHEUMOHAILHON 3aBHCHMOCTH VHAMHTE
APIYMEHT.

B) Karxopa obnacTh omnpeneleHHd 9TOH (QVHKIOHH?

M Kakme umcna cay:xar sHaueHHMAMH (QYHEKIHHT?

§ 4. OyHKUM 1 uxX rpadkm
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264. B Tabiune, cocTaBleHHOH B pe3viILTaTe H3MepeHHI, IoKazaHa 3a-
BHCHMOCTE H.TMD{BC]JE{}H{]I‘O JABJIEHI A _p 0T BBICOTHI fi!

fi, Km 0 0.5 1 2 3 4 3]

P, MM pr. cr. | 760,0 | 716,0 | 614,0 | 596,7 | 525,7 [462,2 |404.8

a) Kakoso armocdepnoe aaBnenne Ha BeicoTe 1 KM; 4 kM7
6) Ha raxoil BeicoTe armocthepHoe nasnesne pasaHo 596,77 mm pr. cT.;

404,8 mm pr. cr.?
) Kaxk waMendgerca JaBIeHHE B 3aBHCHMOCTH OT BLICOTEIY

265. B oanom pesepsyape 380 m? Boxmsr, a B apyrom 1500 m?% B mep-

BBl pesepByap Kaskablii uac moctymaer 80 m? Bomsl, a M3 BTOpO-
ro Kasaplii dac BeikaumsaioT 60 m?. Yepea CKONBKO 4acoB BOABI

B pesepByapax CTaHeT IOPOBHY?

266. Ormersre Touru A(4;-3) u B(—2; 6). Ilposegure upavyw AB
H HalJHTe KOOPAMHATHI TOUeE IlepecedeHHdA 3TOH NpaMoi ¢ ochblo x
U OChIO 4.

13. BbiuncneHune sHaveHumn dbyHkumun
no ¢popmyne

DYHKINH, KOTOPbIE Mbl PACCMATPHBAJNKM B NpeAblAYVIIEM NYHKTE, 3a-
NaBaJHCh pPasaHYHBIMH cmocobamu. Hambonee pacnmpocTpaHeHHBIM CHO-
cobom ABIAeTcA 3ajaHMe (PYHKIHH ¢ NOMOUIILI (opmyabl (aHATHTHUYE-
ckun). Popmyna nosposgeT AaHA a000T0 3HAYEHWH aApryMeHTa HaXo/AHTh
COOTBETCTBYIOIIee 3HaAUYeHHMe (PYHKIIHH IYTEéM BBIYHCICHHH.

IIpumep 1. Ilvers dyHEUHEA 3ataHa (opMyIIoH

ylx) = 3:\:—1, Tme —3<x% 3.
P ITajiném sHadeHHA Y, COOTBETCTEVIOIOHE IeJbLIM 3HAYeHHAM X:
ecad x=-3, 10 y(-3)= % = —5;
ecid x=-2, To y(-2)= ﬁ =-3,5 1 1. 8.<

PeayasTaTel BhIYMCIAEHNH VA00HO 3anmcaTh B Buae Tabauimbl, nmoMec-
THE B BE]}KHEﬁ' CTPpOKEe 3HaAYMeHHA apryMernTa, a B HHKHeH CTpOKe COOT-
BETCTEBYVHOIINEe 3HAYEeHHA {l}}?HHIIHH:
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x -3 ~2 -1 0 1 2

—3 —3,9 —2 —0,5 1 2,5

Mp1 BRIOHpaAIH KamAblil pa3 3HadyeHHe X Ha 1 Donbile NpeablayILe-
ro. 'opopaT, uTo cocraBaeHa Tabanuna 3HadeHHH (PyHKIHMA ¢ marom 1.

B paccmorperHom mnpumepe Oblia ykaszaHa obGJacts onpejaenesHnsd
dbyverunn. Ecam (dyaruua sagasa Gopmysiod U 00JIacTh ONpeaesieHHusd
aToil ()YyHKIIHH He VHKasaHa, TO CUHMTAIOT, UTO o0JlacTh oNpedesIeHHs CO-
CTOMT W3 BCEX 3HAYEHWI HE3aBMCHMOI TNepeMeHHOI, NpH KOTOphIX 3TAa
hopMysia MMEeeT CMBICI.

Hanpumep, obiacTte onpezelenna (GpyHKIHH, 3agasHoH (Qopmyioi
¥ =x(x + 5), cocTOUT K3 BCceX UHcel, & 0DJaCTE onpeleleHUA (DYHKIHUH,

5 N 1
3ajlanroi popmMyTo ¥ = ~ g’ COCTOWT W3 BCEX HWHCEN, KPOMe JHcya 2,
A

C nomowbi GopMyabl, 3ajawileildl QYHKIHO, PELIalnT TARME 3aji-
9y OTRICKAHWUA 3HAUEHHUNH APTYMEHTA, KOTOPBIM COOTBETCTBYET JI&HHOE
3HaUeHHe (QYHKIIHH.

Mpumep 2. ®yvugnua aagana gopmynoi y=12x — 3,6, Haifigém, npw
KAKOM 3HAYEHMH X 3HadYeHue (VHEOMH pasHo 2,4.

P llogerasum B dopuyny gy = 12x — 3,6 smecro y uncno 2,4. llonyuum
ypaBHeHHe ¢ mepeMenHoi x: 2,4 =12x — 3,6.
Pemrne ero, "Haiigem, uto x=0,9.
Suauur, y=2,4 upu x=0,5, ro ecrs y(0,5)=2,4.

3aMeTuM, YTO MBI CMOIJIM PElINTh 3TY 3ajjadyy, TAK KaK OHA CBeJach
K YpaBHEHHIO, cmocod pelreHHA KOTOPOTO HaAM HM3BecTeH.

YnpaxHeHus

267. dyuguwa aanana gopvyaoil y=2x + 7. HawianTe smavenie QyuK-
IHH, COOTBETCTEYIOIIee SHAUEHHMIO ApryMeHnTa, papHomy 1; —20; 43.

268. Dyurmua aagana gopmynoi y=0,1x+5. Jua zmadenns apry-
MeHTa, paeHoro 10; 50; 120, mafgHuTe COOTBETCTEYVIOINIee 3HaUYeHHeE
PYHEILH.

roTePUA BUWILIENBM NENBHWL, (1646—1716) — Hemeukwii
dunocod, Mmaremarnk, ¢uank 1 Assikosen. OH U aHMUIACKUIA
yuBHelin V. HeloToH co3pann (Hesaewcumo Opyr ot apyra) oc-
HOBbI BaXHOro pasnena maremarvmKkm — maremaruyeckoro aHa-
nun3a. NelbHuL BBEN MHOMME NOHATUA U CUMBONLI, ynoTpebnsae-
Mble B MaremMaTvke W cel4ac, B YaCcTHOCTW, UM BBEAEH TEPMWH
«PYHKLIMS»,

& 4. DyHkUuMK 1 X rpadukn
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269.

270.

271.

272,

273.

274.

275.

276.

277.

278.

aea Il

" 12
DyaenuA 3agaHa QopMyiaon Y = o B Tabanme yxkasaHbl HEKOTO-

PEIe 3Ha4YeHHA apryMeHTa. HEPE‘IEDTHTE B TeTpalk H 3alloJIHHTe
TabAUIY, BBIYMCAHB COOTBETCTBYIOMIME 3HAYEHUA (PYHKIIMH.

x -6 —4 —3 2 3 6
Y

12

DyHKOHA zagaHa (opMydol y=x°-9. Ilepeyeprure B TeTpajb
W JIATOJTHHTEe TAOTHILY.

—4

X -5 —3 {0 2 3 4]

Y

CocTaBeTe TAaDIHUNY 3HAUYeHHH (QVHEOIHH, 3agaHHON QopMyaoi
y=x(x—3,5), tne O0sx =4, ¢ marom 0,5.

Hananre obmacTh onpefenenusa (VHAKIHAMN, 3aJa0H0H (PopMyIoi;
1 2 4x -1

y=——: B) = - ry=———.

= == V=5, )=

Mopmyaa y=-5x +6 3anaér HeroTopyio (yHEOUB. IIpn Karom
3HAUEHHH APIYMeHTAa 3HaugeHue thyvHKUuu pasHo 6; 8; 1007

a) p=x%+8;

. 2
Dyprnua sagana QopMynol y = -:;x. 3aroJHUTEe MYCThIe KJISTKH Tab-
JINIlkl, TIEPEYEPTHE €€ B TeTpajib.

X -0,5 4,5 9

iy —= ]

dyuruusa sagasa dopmynoi y = 0,3x — 6. Halinure 3Hauenue apry-
MEHTa, TPH KOTOPOM pHadYeHwe QyEROUA pasmo —6; —3; 0.

daganTe (hopMyJION 3aBUCHMOCTH Macchl KyCKa NpoOKHM OT ero oos-
éMa, ecJIM M3BEeCTHO, YTO IIOTHOCTHL nmpobkm paeHa 0,18 r/cm °.
Haiigure nmo dopmyne:

a) maccy Kycka npobrm, o0bém Koroporo paseH 240 cm 3,

0) obbem Kycka npobkH, mMacca Koroporo pasHa 64,8 r.

HBHUTadAcE cO0 CKOPOCTBIO U KM/4 B TedeHHe 6 U, aBTOMODHIL IIpo-
WEIl nyTh § KM. 3agaiire opmynoil sasucumocts s(v). llonbsysacs
aTOH (PopMyIOii:

a) HalguTe s, ecam v = 65 0) HaiiguTe v, ecam s= 363.

C typbasnl Ha CcTaNIWIo, VIAJCHHVIO Ha paccroanme 60 km, ormpa-
BHJICH BEJIOCHIENHUCT CO CHOpocThiy 12 rm/u. 3apaiite dopmyioil
3aRMCHMOCTEL TICPCMCHIOW & OT TICpPeMeHHOW f, Tc 8 — PaccToauHe
BeJIOCHIIeHCTa [0 CTAHIMHK (B KHJIOMeTpax), a { — BpemMdA ero JABH-
smenus (B uacax). Haiiawre no dopmymne:
a) &, ecmw f=3,5; 0) £, ecnu s = 30.

PyHKLII




279,

280.

281.

282,

14.

Pacemorpum (hvHEOWNK, 330aHHYVIO QOPMYIOH y =

¥ manwuwra Onimo 80 p. On wymwa x gapanaamein nmo 10 p. 3a
mTyEy. OfosHauus gmcero pydieil, OCTABIIHXCS V MAJLYHKS, OVE-

BOH ¥, 3anadTe (opMVIOW 3aRMCHMOCTL I oT X, Kaxora obmacTh
onpejeleHnd 3ToH (PYHKIHH B COOTBETCTBHH ¢ YCIOBHEM 3aiauyu?

HOna censckoil OMOIHOTEKHM YUYEHHMKHM IIECTHLIX M CeJLMEIX KJACCOB
cobpanm 315 kuur. CroabKO KHHUr cofpajH CeMHKJACCHHKH, ec-
I¥ HM3BECTHO, 4TO OHH cobpanm Ha 10% KHUr OGonbime, ueM mIe-
cruknaccHuKH? [lokakuTe HA KpPYyroBoH JAUarpaMMe COOTHONIEHHE
MEMJAY KOJHYECTBOM KHHUTI (B HMpoueHTax), coOOpaHHBIX VYEHHMKAMM
IIeCThIX M CeJbMBIX KJACCOB.

OrMeTbTe B KOOPIHHATHOH ILIocKocTH Tourn M(0; —4) n N(6: 2)
A COCAMITHTE WX oTpedkom. HaliimTe KoOpaAwHaTH TOMKW TICpece-
YeHHA 3TOI0 OTPe3Ka € OChID X.

OTMeThTe B KOOPAMHATHON TJ0CKOCTH Toukw A(—2; —3) n B(4; 5)
H coeluHHTe HX oTpesdxom. Halinure HoopaHMHATH CEpPeIHMHBL OT-
peska AB.

I'papmnk pyHKUUN

6 : :
. TAe —2 % x5 3,
T R

1lo zroit dopuyne miaa ap0bOro 3HAYEHMA APTYMEHTA MOMMHO HANTH
COOTRETCTRYIOIICC 3HAYCHWC (PDYVHKITAH,

B TaﬁJIHIIE YE43IAHEL HEKOTODBI2 3HAYEHITd apryyMeHTa H COOTBETCTEYHD-
LUIHe UM 3HAYeHHS QYyHHEIIMMN:

€ -2 —1 0

y é 2 1,2

Kaxayio H3 HalJeHHBIX Hap 3HaYeHHMHd X B y H300pasyM TOYKOH
B KOOpPAWHATHOH TJIOCKOCTH, CUMTAA 3HavYeHHe X abcmmccoii, a cooTBeT-
CTBYIOLLee sHAUYeHHe § opauHaroi (puc. 21 Ha c. 62). Bribupas npyrue
SHAUEHUS X U3 OTPOMEMXVTRKA o7 —2 10 3 H BRIYHCIAA COOTBETCTBVIOI[HE

6
UM 3Hadenuda y mo QgopMmyae y = ——, OyAeM TOAYYaTE JAPYTUC TaphI
X

+3

sHaveHuil x u y. Kasmoli M3 9THX map Tak:Ke COOTBETCTBYeT HeKoTopad
TOYKA HOOPDAMHATHOH ILiocKHocTH. Bee rarkue Tourku o0pasyior 2pagui

PynKYLY, 3agagHod (DOPMYJIoH Y =

6 i
—_—, -2=x%3 i 22Y:
—H rae x = 3 (pHc )

LLMIA 1 X




o2 I v

7 | yh

6 : 6

5 “1 5

4 114

3 3

2 3

1 L] [

0| ARINNE: =100 |1 [ 21 3%

Puc. 21

Puc. 22

Onpepenenne. I'padbukoM (YHEIMH HasLIBaeTcd MHOMEe-
CTBO BCEX TOUYEH KOODPJAMHATHOH ILIIOCHOCTH, abCIHcChl KOTOPLIX

PABHBI 3HAYEHHIAM apryMeHTa, & OpPAHHATEI

COOTBETCTEBYH)-

MAM 3AAYCHHAM (QVHKITAA,

IIpumep 1. IToctpoum rpapur HyHKIHE, sagaHEHOH (OpMYyIOR

y=x(6—x), rne —1< x< 3.

P CocTaBuM TabIHIY COOTBETCTBEHHBIX SHAYeHHH apryMeHTa H PyHE-

UM
% =] 2 3 4 5]
7] T 0 5 3 9 8 5
Iy L < OrMeTHM B KOO[}AHH&THOH IIIOCKOCTH TOYKH, KO-

=1

B | =

—9 ‘
I
[
I ]l-6

Puc. 23

{}]I_],I[HHEI.TI:I HOTOPBIX YHEA3AHBL B TH.ﬁ.]II-IH,E. C{}E,EI;H‘
HAM HX TIIaBHOH JauHHeld (puc. 23). lloayumum
rpadur pYHEIHH, 3aJaHHOH (QOopMyJIoH

y=2x(6—x), rme —1= x<35.<

Yem OGogbpme OTMETHM TOYEK, IpHHAAJEKA-
OIEX rpapmKy, M UeM IJIOTHee OHH OyAyT pac-
MOJIOJKEeHbI, TeM TodHee Oyiaer nocrpoeH rpaduk
byEEINH.

C nomompblo rpaduxka (PyHKIHMH 1o 3Hade-
HHI APryMeHTa MOKHO HAWTH COOTBETCTBVIOIEe
aHaveHne (pyvEKOHH. MOKHO TakKe pemInTh 00-
paTHYW 3ajady: Mo 3HaYeHWH (PYHKIHH HAHTH
Te 3HAYEHUA AprymMeHTa, KOTODPBIM OHO COOTBET-
CTBYVET.



IIpumep 2. Ilo rpadhury GYHEOUE, H300paKEHHOMY Ha PHCYVHEe 24,
HalAEM: a) sHadenwe (PYHRKOEHM OpE x = J; §) 3HadeHua X, OpPH KO-
TOPLIX 3HAUeHHe (PYHKIIUH paBHO T.

y |
7 FLN 'l
_— | _./ T i
o - | ~ l
LA I ] |
=L -
1 |
0] 1 71911111315 x
i i il O Tl il T ) i i

Puc. 24
Pa) Hepes Touky ocW x ¢ abcriccod, paBrdod 3, TTPORCACM TICpRIICH-
TUKVIAP K ocH Xx. Touxa OepecedueHHA JTOr0o NOepleHIMKYJAApa C
rpadburom GYHEKUKMH UMeeT KoOpIuHATHEL (3; ). SHauwT, upu x =3
auavenre PYOKITANW parno 5.
0) [Ipopenem depes TOUHKY OCH i C ODPJAHMHATONH, paBHOH T, NpAMYIO,
HAPAJLJIENBHYVI) OCH X. JTa NpAMAHA IIEPECEeKaeT rpadue B ABYX TOY-
Kax: ¢ Koopawnatamu (5; 7) w (9; 7). SwaunTt, QyARIAA MPUHAMAaCT
3HaYeHHe, paBHOe 7, OpH x=5 U mpH x=9.<]

Ecam maBecTHa (popMysia, KoTopasa 3agaéT (pYHKIHIO, TO V3HATH, NpH-
HAJUIeKUT JIM 3aJlaHHad Touyka rpa@uiy aToil (DYHKIMH, MOMKHO NYTEM
BeiupcaeHni. a1 aToro ocTaTouHO MOACTABUTE COOTBETCTBYIOINE KOOp-
AWHATHI TOYKH B (popMyny, s3aganimyio GpyErnnio. Ecan B peayiasTaTe no-
JVYUTCH BEpPHOE YHCJI0BOE PABEHCTBO, TO VKA3AHHAA TOYKA NPHHALIEHMUT
rpaduKy MaHHON (DYHKIIMHM, B IIPOTHBHOM CJy4Yae — He NPUHALJIEHKHT.

Dpumep 3. Pynrnua sagana popmynoi y =3 — 2x, [Ipuunagmermxmar
U rpadbury srod pyaroun tourn M(0; 3) u N(2; H)?
b IlomcTaBUM KOOPIHHATHI HepBOH TOYKH B (QOpMYyIY ¥ =3 — 2x:
83=3-2-0=3.
IlonyuenHoe paBeHCTBO ABJIAETCA BepHLIM, 3HAYWAT, Touka M(0; 3)
NpUHALIERKUT rpadmMKy aadHHON (QYHEIINH.

ITomcTaRM™M KOOPAWPATEI BTOPOH TOYKHW B (opMyny y=d — 2x:

b=3—2-3=-1.
[TonyuenHOe paBeHCTBO He ABIAETCA BEePHBIM, 3HAYHAT, Touka N(2;
9) He npHHAAIE:KHUT rpatdhury gasHol (pyEEOHKA. <

'pahurk gaér HaATJIAJAHOE NPEJACTABIEHHE O 3aBHCHMOCTH MEMKIV Be-
aruuHaM#a. Tak, mo rpaHKy TeMOoepaTypbl BO3AVXa MOKHO Y3HATH,
KOrjia TeMmeparypa paBHANAack HYJH, ObLIa BhILIe HYJIH, HHUMKE HYIA,

§ 4. DyHKUKMKM 1 MX rpadurkn

63



BOoapacTana, yosigana m 1. 1. Hanpumep, ¢ nomoniso rpadmuka, maobpa-
SHEHHOTO HA pucyHKe 18 (eM. ¢. 99), MOMKHO OIpPELEeNIUTb, YTO TEMIIe-
paTtypa Oplia pakHa 0°C B 99 1 B 22 uy; OBl7Ia DOJOKHUTENIBLHOH ¢ 9 1o
22 4; Boapacraiga ¢ 3 70 15 4.

Ha oparrixe 48cT0 MCHOABIYVIOTCS NpuUOOPBL AJH ABTOMATHYECKOH
PETHCTPAI[MH XOJla TOTO WJIW HHOTO Tporecca (MaMeHeHWdg B TCYCHHE
CVTOK aTMocepHOro IaBleHH:dA, H3MeHeHHs B TeueHHe CYTOK VPOBHA
MOPH, MSMEHEHMA TABJIEHWUA IAPA B LMIMHIPE JHBHUIATENH B 3ABUCHMO-
CTH OT TOJOMETWA TOPITHA). ITH TPUOOPET RLIMCPUHMBAIOT TPA(pIKH CO-
OTBeTCTBVIONIHX (PVHKIIHOHAJBHBIX 3aBHCHMOCTEH.

YnpaxHeHun

283. @yaruua agaHa dopmyaod y=x(x — 3), rae 2= x = 2. Ilepeuep-
THTE B TeTpagb TabIHIY, 3al0JHHTEe H mocTpolite rpadur GVHKIIHH,

% -2 =18 | =1 -0,5 0 0,5 1 1,5 2

Yy

284. llpuaamiescar g rourkn A(4; 2), B(1; —4) u C(1; 4) rpadmury dyHK-
oHH, 3agaHaoi gopuynoi y=2x — 67 Viamure enié ABe TOYKH,
OJHA W3 KOTOPBIX IMPHHAIIEKIT STOMY rpadiKy, a Ipyrad HeT.

285. Kpusasa, uzobpaxkéHHas HaA pucyHKe 25, — rpadue HeKOTOpPO
¢byvaxnun. Haigure no rpadury sHadenwe (pyHKIIMH, COOTBETCTBY-
I0Ilee 3HAYeHHI0 aprymenra —2; —1; 0; 1; 5.

286. Hcnonwaya rpadpur dyaxkunm (puc. 26), sanonaute tabanny, nepe-
4YepTHB €e B TeTpalb.

x -3 -1.5 —0.5 0 0.5 3.5
Y
N\ y ' y
|
i = a
.E = 2N
' il | [_LF
—T N e ____.} __: ’;/.__..__ﬂ_ o 2 E |
| - M | gl ales_[x -3 -1 x
2 :\1 ' 2—13 4—|— 4] . },’ ‘\ |
1 | |/ _|1 N |
] i" [ |
_l2 J"t _Iz |
Puc. 25 Puc. 26

B raca 1



VrkamxuTe NATh KaKUX-TN00 3HAUYEHWH aApryMeHTa, KOTOPBIM COOT-
BETCTBYHT IIMONOMHTENBHBIE 3HAYEHHA (IJ}FHI{I.I,HH. H IOATE KAKHX-
b0 3HAYEeHWH apryMeHTa, KOTOPHIM COOTBETCTBYIOT OTPHIIATENb-
Hble 3HAYEHHHA (DVHKIHH.

287. (daa padomuvt & napax.) Kpu-
Bad, M300paEHHAH HA DPUCVH-
ke 27, — rpauKE HeK0TOpOH
pvarnunu. Hcenonwszva rpadux,
Haljaure:

a) 3HAYeHHA ¥ OpH X = —3; —2;
0: 2; 4: P [
0) sHavenmA X, KOTOPLIM COOT- y
peTcTBVIOT Iy =—2; 0; 2; 3. “1‘,’{ -2 (=110 1112

Gad | e BT

ba
]

=1

1) Pacnipenenure, KTO BbINOJ- / (=1
HAET 3ajaHue a), a KTo — 3a- -2
maH#e 0), U BLINMOJIHHTE HX. ;"J |
2) Ilposeprre apyr y aApyra npa-
BILILHOCTE BRITIOMTHEHHAS 3808 S, Puc. 27

3) HenpaeeTe omuOKK, eclTH OHH JONVIIEHBI.

4) OBcyaure BO3MOMHOCTL CYILUECTBOBAHMA JBYX HCHEOMLIX 3Haue-
HUI B caydae a) ¥ B ¢aydae 0),

288, [Tonpsyacek rpaduroM (PYVHKIHH, H300pa:KEéHHBIM Ha pHCVHEe 27,
VHEAXHUTE OIBA SHATCHIS H.FI‘}TMEHTH, IapHn HUTO'_E)BIX [l]FHKEHH -
HEMAaeT: MOJOKHTeIbHBIe 3HAYCHHA; OTPHIIATEILHLIC 3HAUeHHA.

289. Uamepaa B TedeHHe JeCATH JIeT KaKJALIH TroJ B JIeHb POXKACHHA
pocT pebéHKa, MOCTPOMJIHA rpa(pMK 3aBUCHMOCTH POCTA OT BO3pacTa

peberka (puc. 28). Iloneaysace rpadmrom, HAWAHTE:

Sk 7

L
f’r -

//’
' 50-L

[, nmet-
o [ L e e T

puc. 28 (1O TIT 2131415611 819710

a) kaxkoB Owbln1 poct peberka B 3 roga; B 6 mer; B 9 mer;
0) HA CKOJBKO CAHTHMETPOB BEIpOC pe0EHOK 3a MepBLIe IIATE JIeT
FKHM3HM; 3a MOCJeAVIOIIHe MATh JIeT MHU3HH.

84, DyHKUMK 1 KX rpadurkm
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e
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i
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[ V&

Puc. 29

290. (Jas patomwsr 8 napax.) Ha pucyare 29 mzobpaxeHB! rpadmrn
38BHCHMOCTH BBICOThl VPOBHA KHUIKOCTH OT eé 00bEMa B ABYX CO-
CYIAaX pasznnyHold GopMbl, HO OJHOH K TOH e EMHOCTH — 3 J.
TMonnayack, rpaduravy, HawianTe:

4) Kakoe KOJWYecTBO HHAKOCTH HAL0 HaAJWTh B KaKAbBIH COCYI,
qyT0OBEl VPOBEHE HHJKOCTH B HHX OBLT OJMHAKOB;

0) CKONMBKO KHUAKOCTH HAJO HAJHUTH BO BTOPOM cocyi, 4ToOBI IMOJIV-
YMTE BBEICOTY VPOBHA TaKVIO e, KAK B [EepBOM cCOCY/e, Korja B
HEro HaaIuTo 1,d5 1 KHIKOCTH.

1) Pacnipeenmre, KTo BRIMTOARSET 3ajaniic a), a KTOo — 3ajanue
0), 1 BBHIMOJHHTE HX.
2) ObbpsicHUTE APYT APYTY, KAK Bbl PACCYHIAIM IIPH -

BLITTOMTEHAW 3aJanid, W W300pa3nTe CcXeMaTHTe-
CHEH, KAKVIO OPHEMepHO (QOopMY HMEOT 9TH COCYABI. '

291. Bpema, 3a KoTopoe MaATHHE COBepIIaeT IIOJHOE KO-
.]IEﬁE-lHH(—!, T. €. 3 IIOJNEEHIS GA OepexaoldilT B IIO-
JoxdceEne OC, a 3aTeM CHOBa BoaBpalgaeTcd B IOJO-
senue OA (puc. 30), nasesiBaercsH
TIe PO OOM HOIe0aHIA MASTHITEA.

Hayuag 3aRHCHMOCTE IIepHoia %
woaefaHud MadTHEEA T or aaum-
Hbl HHTH [, COCTABHIH Ta0IHIY:
i;ﬂ 30 | 50 | 60 | 80 | 100 A C
B
1.0 (1.4 | 1,6 [ 1,8 | 2,0 Puc. 30

66
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292.

293.

IHocTpoiiTe rpadMK 3aBUCHMOCTH Nepuojia KoJebauusa MmasaTHUKA T
OT AJIMHBLI HHATH [.

Hamepsaa depes KasIyI0 MHHYTY TeMIEPATYDY BOJBI B BaKe B TIpo-
mecce HATPEBAHHA, COCTABMIH Talaniry:

X, MITH 0 1 2 a 4 5 6 ré 3 0 10

¥y, C 14 | 28 | 41 | 54 | 66 |76 | 85 |93 |98 | 100 100

IMTocTpoiiTe rpadhwKk 3arrcuMocTH y(x) (macimrad: 1 cm ma ocW x co-
orgercreyer 1 mun, 1 em Ha ocu y cooreercreyer 10 °C). Henons-
aya rpauK, OTEETBTE HA BOLIPOCHIL:

a) Kakyio rtemneparypy HMesa BojJa depes 4 MHMH; depes 5,0 MHH,
yepes 9 mun, yepes 9,7 MuH mocae Hayasa HArpeBaHWA?

0) Yepea cxkoJAbKO MHHYT NOCJIe Hadyaja HarpeBpaHWsA TeMmIepaTypa
BOABLI cTaaa pasmoi 41°C; 60°C; 99°C?

B) B Kakoil mpoMesyTOK BpeMeHHM IpOIecc HATPEBAHWUA NPOUCXO0-
AWJI MHTEHCHBHee Bcero?

r) Yepea cKoONIbKO MMHYT MNOCJe HA4YaJa HarpeBaHMA BOJA 3aKuIIe-
na?

n) CKonbKO CeKVHJA KHODeaa Bopga?

¢) B kaxoe Bpema TeMmmoepaTypa RoOJALI cranma pasna 98 “C?

(drna patomubt 6 napax.) Ha pucyake 31 maobpasxeHB rpadHKH
FABHCHMOCTH TOPMO3HOTO TYTH ABTOMOOHIA OT CROPOCTH €r0 JBH-
FeHHMA Ha cyxoMm achansTe (KpHpaa (OA4), Ha mMoEpoM acdalbTe
(kpusas OB), upu rononépe (kpusasg OC). uoa xamooro caydas
OTBETETE HA BOIPOCEI:

a) YeMy paBeH TOPMO3HOH IIYTE ABTOMODHIA NpH cKopocTH 50 KM /u;
0) ¢ Karkoil CKOpPOCTBID [JOJIMKEH

JABUraTbca aBTroMobuib, yrTobnl ero r,']l:—.:“ ' |
" N L1 Y O I I I
TOPMO3HOM NYTh HEe [IPeBbIHIAT Eq{}
60 m? I ; B
) 160 J 7
1) BeinonHEuTe KaK/ABIN 3a/laHUA a) | 7 ;
n 06). 120 ¥V Al
| | e
2) CpaBHATe NOJYYEHHBIE OTBETEHI. 80 ),"’: };/ &
HenpaeeTe omubKI, ecjld OHH O0- | F WP
OYILEHbI. 40 7, i
e U, KM/Y
3) ObcyauTe, HACKOJBKO BeJHKO ol | 20 ) 100 i
pazidyde B TOPMO3HOM IYTH Ha | | |
cyxom M MOKpom acdanbre. Puc. 31
§ 4, DyHEuM KU Kux rpadmkm

67



294, Pemtute ypaBHEHHE:
Y8, 7x—2=-2r»+5,18;
6)4,2x+8=8—-Tx;

B) —2Vx=05—d4x;
r)x—1=0,4x - 2,5.

295. B asrouapre 6bL10 B 1,5 pasa DoJbllie IPy30BbIX MALLIMH, 4eM JIEr-
KoBBRIX. llocoe Toro Kalx aBRTOIapKE HOOMIVUHRI eIlé 49 JerKkoBhIX
apromamuy, a 12 rpysobbiXx MamudH nepejan gepmepaM, B HEM
CTANO JErKOBBIX Mammue Ha 17 Doabime, yeMm rpyi3oBeiX. CEOMBKO
BCETo aBRTOMAMIMH OBLIO B aBTOOaApHe?

296. Bepuo mu, uTO:

2 1 .3 1
&}65—':; -lz‘i'z—ﬂl::’ﬂ,

i | 1 i 5
o) (55 - 575) 12-65:3>0;

B) 7+ 2424 : (11,8 + 0,2) + 2,3 < 200;
r) (3,08 -2,16):8-0,17-3 <0?

KDHTDDJ"II:-HI:IE BONpPOChHLI U 3agaHWA

Mepeyncnute BUAObLI YACNOBLIX NPOMEXYTKOB.
Kak HaiTh paccTosHue mexay AsymMA Todkamun? MNpueeaute npuMepsl.

MNpueeaute npumep GyHKUWOHANLHOW 3aBUCUMMOCTWM OOHOW NepemeH-
HOW OT APYron. YKaxute He3aBuCcUMyIo W 3aBUCUMYIO NEepemMeHHble, a
Takxe obnacte onpegeneHmns GyHKUMN.

O6bsicHMTE Ha npuMmepe dyHkUMKW, 3anaHHoin dopmynoin = 6x + 12:
a) KaKk Nno 3HaYeHWI0 aprymeHTa HaWT¥h COOTBETCTBYIOLIEE 3Ha4yeHue

dyHkUMK; B) KaKk HANTW 3HA4YEHUA aprymMeHTa, KOTOPbIM COOTBETCTBYET
yKaszaHHoe 3Ha4deHue GYHKUMK,

Y10 HasbiBaeTcA rpadpukom QyHKUMKN?

Mokaxute, Kak ¢ NOMOLWbLID rpaduka GyHKUMN MOXHO HalTW: a) 3Ha-
yeHne GyHKUMKM, COOTBETCTBYIOLLEE 3aAaHHOMY 3HAYEHWIO aprymeHTa,;
B) 3HaYeHWa aprymeHTa, KOTOpbIM COOTBETCTBYET [aHHOEe 3HavyeHue
pyHkumn. Mcnonbayinite ana atoro rpadpuk GyHKUMK, M306paxEHHbIN
Ha pucyHke 25 (cm. c. 64).
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JIMHENHASA ®YHKLUUSA

15. MNpamana NponopLUMUOHANIBHOCTDL
n ee rpadpumk

Pacemorpum npumep. Ilyers V' — ob6bém kenesnoro 6pycka B Kybm-
YeCKMX CAaHTHMeTpax, /m — ero macca B rpamMMax. Tak Kak IIOTHOCTB
sxeneza pasHa 7,8 r/em”, To m = 7,8V. BaBHCHMOCTb MACCEL JKeIe3HOTO
6;}3?{:}-:51 OT ero 00nheMA ABISETCS IIPITMETIIM Ii)}H{HE[HH, KOTODEA {iH.,E[H.éT[!H
opmymoi BUA iy = kx, T/c X — HC3ARMCUMAA TMepeMeRras, £ — Whcho,

OTIHYHOe OT HYJIH.
Taryiy (PVYHEIHK HASBIBAIT ROAMOU NPONOPUUORAABHOCTILE.

Onpepenedwne. IIpaMoil nponopuUoHAIBHOCTEI) HA3LIBAET-
ca (DYEKOHA, HKOTOPYVI) MOXEHO 3afaTe opMyaol BHZa ¥ = KX,
roe X — HedaBHCHMaA IIepeMeHHAH, k — He PaBHOS HYJIH) TIHICIIG.

Hucoo £ B dopmyae y=kx HaspiBaeTcd KoaQOHUIHeHTOM MOpPAMOH
HPOLIOPLUMOHAIBHOCTH.

Hz qopmynm y = kx, Tae k> 0, HaxoguM, 4TO e€clId X, H X, — 3HAa-
YeHHA aprymenra, npuyuém x,# 0, x,# 0, a y; ¥ ¥, — COOTBETCTBYIOIIHE
MM 3HAYeHHdA (PYHKOHH, TO Yy, = kx,, y,= kx,. Orcioga

w_, k_, n_W
N xy T ox xp?
T. €. BepHA TPOMOPIIHA
P P pIa X1 Uy
X2 Y2

C aTMM ¥ CBA3AHO HA3BAHME «lIpaAMad OpPpONopIHOHAJIBHOCTE®* B OT-
JuYMe 0T «00paTHOH NPOMOPHHOHAIBHOCTHY, ¢ KOTOPOH BB IMO3HAKO-

MHTECEh ITO3JKe.

B moBcegHeBHOH HH3HH MBI 9acTO BCTpedaeMcA C 3aBHCHMOCTAMH
MeMAY MepeMeHHBIMH, KOTOpBIe ABJIAKTCA NPAMBIMH NPONOPIHOHAJbL-
HOCTAMM,

Hanpumep, noyrh § KM, HpOHJeHHEBIH apromolduiaem 34 14 ¢ HOCTOSH-
HOH cropocTeio T0 KM/U, BRIUHCAAeTcA mo Gopmyae s= 70¢, roe ¢ > 0,
T. €. 3ABHCHMOCTE S(f) ABIAeTcA IPAMOH MPONOPIHOHAILBHOCTBIO.

Haupumep, croumocrs p rosapa B pydaax no uewe 250 p. 3a ruio-
IPAMM BBIYHCAAETCA MO (hopMyae
p = 250x,
Tie x — Macca ToORapa B EKHJorpaMMaxX. -3aBHCHMOCTE p(X) Tak:ke AB-
JdAeTcA IPAMOM NPOIOPHHOHAILHOCTBIO.
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Emé onna npumep: aauHa oxkpyskHocTH C BeIuucaaerca no gopmyne
C=2nr,
rie ¥ — panuyc OKPYMKHOCTH, T — WnCTo, mpubmmrénmo paswoe 3,14,
3HauHuT, 3apucuMocTh C(r) ABadercA OpAMOH IPONOPHHOHAIL-
HOoCThO (RoahdHUIHEeAT OPpOHOPHMOHAIBHOCTH 3JecChk pased 27).

BeiacauM, 4To mnpeacrasiageT cofol rpapHK ODpAMOH NOPOIOPIIHO-
HAJBLHOCTH.
IIpumep 1. Pacemorpum dyveERKIHIC y = 0,5x B IocTpoUM Ipad)HK 5TOH
thyHEOHN.
b Obnacrs oupepenedus QyHruuyn y =0,5X — MHOMECTBO BCeX Yl-
ceqa, CocTaBuM TabAHIY COOTBETCTEBEHHBIX 3HAYEHWH TEPEMEHHBIX X
M Y AJIA HeKOTOPBIX 3HAUYeHHH apryMeHTa X:

x | 0 0.5 1 1,5 2 2,5 3 3,5 4
y 0 0,25 0,5 0,75 1 1,25 1,5 1,75 2
x ~0,5 = ~1,5 = ~2,5 == -3,5 —4
vy | 0,25 0,5 | -0,75 | -1 | -1,25 | -1,5 | -1,75 | -2

OTMeTHM B KOOPAHMHATHOH IIJIOCKOCTH TOYKH, KOOPAHHATHEI KOTO-

peIX noMeniessl B Tabauue (puc. 32). Ecau npMIoEHTE JHHEHKY,

TO MOMHO 3aMeTHTE, YTO BCEe OTMeUYeHHBIEe TOUYUEH NpHHALJIeXaT He-

KOTOPOH NpAMOH, OpPoXoAdANleil Hepe3d Hadano KoopaueHAT. llpoBegem

aty npamyio. llonyuum rpadbur dyEroua y = 0,5x (pHc. 33). <

Paccys#aaa aHaIoOr#i4HO, MOMKHO NOCTPONTL, HaAmpuMep, rpadur GyHK-
nud ¥ =—1,bx (puc. 34). Iror rpadHK, Tak Ke Kag U rpaHE GVHKEIHHA
g =0,5x, ABNAETCH IPAMONH M HPOXOJHT UepPes HAYAIO KOOPIMHAT.

70
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Boobie, N y

b

rpaMK IpAMONH HMPONOPIHOHAL-
HOCTH mnpejacraBiageTr coboil npsa-
MY, TPOXOAAILYIO Yepes Hadasro L i\ E
, KOOpJAHMHAT.

|
e
=
b

[y

YHr1o06B1 mocTponuTEs rpathuk PyHKITHHA
y = kx, TOCTATOYHO HAHUTH KOOPAHHATE
KaKoH-HWOyABL TOYKH Trpaura 3ToM Puc. 34
(YHKOHH, OTJIHYHOH OT HAYala KOOpaH-
HAT, OTMETHTE 2TY TOYKY H Uepesd Heeé H HavajJo KOOPAHHAT NPOBECTH
NPAMYIO.
IHpumep 2. [locrpoum rpabur dbyuruum g = 1,5x.

== P Bl
]
-

b Ilvers x =2, Toraa y = 3. Iloctpoum Toukry A(2; 3) W Uepe3 Hee€ u
HAYaJ0 KOOPAMHAT NPOBeAEM NpAMYylo. JTa OpAMada ABIAETCA rpa-
burom dysEOHHA ¥ = 1,0x (pHc. 35). <
Pacnomoskenne rpafpuka QYVHKIHUH Y — kX B KOOPAHHATHOH ILIOCKO-
CTH 3aBHCHT oT Hoshduouenta k. M3 dopmynsr y = kx HaxXoguMm, UTO
ecaid x =1, To y = k. 3Ha4UUT, rpa@E QYHEIHHE y — kX OPOXOAUT depel
Touky (1; k). IIpu k >0 aTa Touka paclolo:ieHa B IepBol KoOpIHHAT-
HOH 4eTBepTH, a IpH k£ <0 — B derBéproii. OTcloga ciaeayer, 4To IIpH
k>0 rpadHK IpAMOH IPONOPIHOHAIBHOCTH PAacIOloMeH B IIepBOi
W TpeThell KOOPIMHATHBIX YeTBepTAX, a Opu £ < — Bo BTOpPOH U 4eT-
BEpPTOM.

Ha pucyare 36 mocTpoeHBl rpapukH NpaAMOH NDPONOPHHOHAJEHOCTH
IpA pasaIMYHBIX 3HadYeHHAX k.

y \ [ []]
’ N o 1/
A \\ "v.\ i Ff
5§ H%J:L \\ nﬁl‘l’ f,
Fi
AT
14 ™ ige
: N/
=3 | =1 /0 2 x =8 | [T 2 [ 4 [ 6 [ |x]
A T JALY
.r" = y
7 il 1}4" \
-6 11|
v ,|" \W
.f! |4 \
Puc. 35 Puc. 36
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YnpaxHeHuns

297.

298.

299,

301,

302,

303.

304.

305.
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BenocunegmeT ABHKeTCA paBHOMepHO co ckopocTeio 12 km/4u. Ha-
OUIOHATe (POPMVIIY, BRIPAMKAKINVID 3aBHCHMOCTh OPOHIeHHOTO IIV-
TH § (B KHIOMETPAX) OT BpeMeHH JBH:KeHHA f (B "wacax). fsnsetrca
JW 5Ta 3aBACAMOCTL TTPAMON TTPOTMOPIIHOHATLHOCTRLIO!

flenserca nM npAMoi MPONOPIHOHANBHOCTEI (DYVHKIIMS, 3aJlaHHAS
hopmMyIo:

|

a) ¥ = —ax; 6) y =5x B) y= —; r)y=x-+5?

) |

IIpamas OponopiHoOHANBHOCTE 3aTaHa (hOpPMyIoH y = — Ex' Hangn-
Te 3HAUYeHHEe I, COOTBETCTBYIOIIee X, paBHOMy —9; 0; 1; 4.

I[MocTpoiiTe rpaMKk NpAMOl NMPONOPIHMOHAJBHOCTH, 3ajaHHOM (dop-
MYJIOM:

a) y = 3x; B) ¥ = X; A y=2,5x;

6) y =—1,5x; )y =—%: e) y=—4,5x.

(Haa pabomut 6 napax.) 3agaiiTe (opMyIoil OPAMYIO TPOIOPITHO-
HAIBHOCTE, Ipadur KOTOpoH cUMMeTpuueH rpadury QOYHELHH
y =8

a) OTHOCHTENEHO 0CH X; 0) OTHOCHTEILHIO OCH ¥,

1) Pacupegennre, KTO BBIDOJHSET 38I4HHE d), 8 KTO — s3agaHue 0),
H BBIIIOJHHTEe X,

2) Ilpoeeprre aApyr y Apyra NPABMJIbHOCTL BhIIIOJHEHKMH SajaHMH.

ITocTpoiiTe rpadpvr hyARMAH, 3aTanaold Gopmyaoi y = —0,0x. C mo-
sMoilb rpathurks HaiipuTe:

8) 3HAYEHHE Y, COOTBETCTBYIOIEe X, pasHomy —2; 4; 1;

6) mpy Kakom x 3maduenwe y pasmo —1; 0; 2,5,

CynrecTeyeT JH Takoe ¥, IpH EotopoMm i = —1507 Ecam cyimecTey-
er, TO BbhIYUHCIHTE ero.

IIpunagne:xar au rpadhury dyerkopuun y=-0,bx Touru A(0; 1),
B(-1;0,5), C(2; -1), D(4; -2)?

HarecTHo, WTo Tpa(@UK TPAMOR TPOMOPIHOHAILHOCTH TPOXOIHT
gepesz Touky A(3; 21). llpoxoaur nm sror rpapHur depes TOUKY
B(—7; —49); moury C(—5; 3,5); Tmouny D(0,8; —5,6)7

{(/Tasa padompt g napax. ) IokamuTe CXEeMATHYECKH, KAK PaCcIomo-
el rpapur PVHEEIMH, 381aHHOM (QopMyIIONH:

a)y=1,Tx; B) iy = 0,9x; m) y=kx, roe k> 0;
6) y=-3,1x; ) y = —2,3x; e)y=kx, rtne k< (.
1) Pacupenenure, KTO BRINOJHAET 3ajganuda a), 6), a KTto — 3aja-

HHA B), I'), H BBEIIOJHATE HX.

2) IlpoeeprTe Apyr y Apyra NpaBHJIBHOCTE BRINIOJHEHHA 3aJaHWM.
3) Obeyaure, raxol Bujy umeer rpadur QyHELKMHM = kRx B 3aua-
HHAAX J) A e).

PyHKLII



306.

307.

308.

309.

IIna ra;xjoro rpad@HiKa IpAMoH OPOMOPIHOHAJILHOCTH Ha pPHCYH-
Ke 36 Ha ¢. 7] HAIHUOIKUTE COOTBETCTBYIOIOVID (OPMYIY.

TypueT BBHIIEJ W2 Iopofa K 4Yepe3 X 4 HaXoJWicdA HA PaCCTOAHHH
i KM OT HeT0. S3aBWCAMOCTE If OT X TOKasarma B Tabaune:

X 0 0,5 1 2 2,5 3 3.5 4

Y 0 2.1 4.0 7.9 10,1 12,1 14 16.1

B KGGI],H,HHETHGE INAOCKOCTH OTMeéThETe 3TH TOYKH H MNOoKaXxHTe ¢ I10-
MOIIBK JIMHEHKH, 4YTO OHHM PACHOJOKEeHbI nmoutru Ha npamoi. Co-
craBbTe (POPMYIAY, KOTOpasd NPHOJAMMKEHHO BRIpa)kaeT 3aBHCHMOCTb
y or X.

Ha pucyHre 87 mocTpoeHBI T'pa- BT I

(GUKH ABWKeHWS Tenrexoga (orT- ] I_ ! I} =
pesor OB) 1 BeaocHmegncTa (OT- —-40 ‘

pezor OA). C uomolnbo rpadum- ! A

KOB OTBETLTE HA BOTPOCKHI: T3 T T 17

a) Kakoe Bpem# ObIT B MVTH Te- ;T;G 7 4 B

mIexoJ W Kakoe BpeMsa — BeJIo- | ANEN

CHIeHCT; 10T AT N -
0) KakKoi NyTh Npojiesan mnerie- -
X0/ W KaKoil TyTh Mpoexasn Be- 0 213 ‘il‘ 2 | l|‘ lltll
JOCHTIEUCT; —

B) ¢ KAKOIl CKOPOCTBIO ABUTANCH  Pyc. 537

memexos M ¢ KaKoil — BeJIoCH-

mejucT;

r) BO CKOJIBKO pa3s NyTh, KOTOPBIH Mpoexan 3a 2 4 BeJOCHIEeIHCT,
DoJabIe MYTH, IPOHAEHHOTO 3a TO K€ BpeM#A IelexogoMm?

Ha pucyare 38 uzodpamésr rpadux IaBHCHMOCTH VIJIHHEHWA ¥
CTaJIbHOH HpPOBOJIOKH OT cHJIBL F, mojg gelicTBHeM HKOTOPOH IpoBO-
JIOKA PACTATHABEACTC. Yramure I'PpaHIIIBL HIMEHEHHMA CIHIIBI F, oIt
KOTOPLIX 3ARWCHMOCTE VIMHICHHAA TTPOBOTOKY OT CHNLR F ABIgcTCS
OpAMOH IPOIOPIHOHAJIBHOCThIO.

iy, Ml
8
6 P
== A |
4-.-.
f.ﬂ
e
I
0| 200 | 600 | 1000 | F.H
Puc. 38 | | i i | | [ ]

h 5
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310, PemmwTe vparHCHWE;
a)l—1,7x—(0,8x + 2)=3.,4; 6) 5 —-0,2y=0,3y — 39,

all. ¥YupocruTe BhIpaskeHHe:

a) —21(4 — 10a) — 54a; 0) 28 — 10d + 4(d + 18).
312. Ila xooproumHaTHOH nmpamoll (pue. 39) orMedeHo uMciac @. Pacmono-
JEUTE B MOPAAHKe Bozpacrammsa uucnaa od; —10u; a + 6; —ya; % —%.

Puc. 39 -1 0 1 a2 X,

16. JlunenHaa dyHKUMA N eé rpaduk

Pacemorpum npumeps! (DYHKIIHIA.

IIpumep 1. Ha mocce pacnooiosdeHbl IVHETE 4 © B, yIaléHHBIe Opyr
or apyra Ha 20 xm (pmc. 40), MoTOIUKINCT BBIEXAT H3 OYHKTa B
B HaIpapJeHHH, OPOTHBOIIOIOKHOM A, co cEopocTeio 50 EM/4. 3a
t 4 moTopuEaneT npoeger ot kM 1 OvieT HAXOAMUTBCH OT A HAa pac-
crogauu H0f + 20 xm. Ecam obosHaunTs OYKBOH § paccTossHue (B K-
JoMeTpax) MOTOOHKJNCTA OO0 IVHEKTa A, TO 3aBHCHMOCTL 2TOIO pac-
CTOHHHA OT BPEMEeHH ABHMEHHM:A MOXKHO BRIPAZUTE (hopMyiaoil

s(t) =50t + 20, roe t = 0.

Y

Pic. 40

HHpumep 2. YVuenur Kynwma terpazy no 30 p. 38 WITYRY B PYUIKY 34
20 p. Obo3dHaYHM YHCJI0 EVILIeHHBIX TeTpalell OVEBOH X, a CTOH-
MOCTE ODOKVIEH (B pyOasax) Oyxsoil y. llonyumm

y{x) = 30x + 50,
T/l X — AaTypasbHoe HHCTo.

B oboux npuMepax MbI BCTPETHIMCE € (DYHKIHMAMH, 3aJaHHBIMH
dopMmyIaMu BHAA
y=kx+b,

rae x — HezaBHCHMAaA IepeMeHHas, £ W b — uHcoa.
Taxkue (PYHKIIMN HASBIBAIOT JAUHEUHBIMU PUHKUUAMU.

RECEENIN DyHiumm




OnpepenexHwve.

JluHeHHOH (OVHEIHeH HA3bIBAETCH QVHE-

Ousa, KOTOPYID MOMKHO 3aJaTh (popMyaoil Buaa y=4Fkx +b, roe
X — He3aBHUcHMad HepeMeHHas, £ U b — HeKoTOpble UHCIA.

HPHMHH MNpONoOpImHOHaAJIBHOCTE ABJAETCHA YACTHBIM CAVHAEM JTUHEH-

HOW (DVHKI[IH.

Hedcraurensno, npw b=0 dopmyna y = kx +b npunn-

=kx, T H 1 g IS 1IpO-
Maer BU kRx, a sroil dopmyiaon npu £=0 sazaéres upAMas 1po

IHOPHIHOHATBHOCTD.

Burgennm, KaKoW B wMeeT Tpadwy TuAaeHHol QyIRImNr,
PaccmorpuM, Hanpumep, pyEEKIHD ¥ = 0,0x + 2.

ihyHEII U

y=0,5x+2 i § y=[],5x

nmpH OJHHX H TeX e 3HAYeHHAX X.

CpaBH HM SHaYeHIA

% —4 -2 0 2 4 i)
0,6x -2 i | 0 1 2 3
A 0 1 2 3 4 o
H3 npusegénnoi rabanusr 1 dop- - | I‘Ll =
myn y=0,0x w y=0,6x+2 sacwo, i Bt et
UTO A4 J000r0 3HaUYeHHA apryMeHTa 3} ._-.5%”’
x sHaveHwe GpyHEouY ¥ =0,5x + 2 Ha T H¥
2 eauHUNEI OONBITIE 3HAYEHWA (PYHIK- - 'gffnfl- '
nuu ¥ =0,bx. Ecam rpadur QvHE- A1 1y [
uun y=0,5x cABUHYTH HA 2 eIUHH- el
Il BEepX (T.e., B HANPaBIeHHH OCH =1 _'2 1 +—t— £
¥), To Kampag Touka (xqy,) Tpa- >
bura dyurnuu y=0,5x nepeiiyiér B -l ]
TOURY (X,; Yot 2) I‘pa{l]HI{.a (HVHKITHR s A~
y=0,5x + 2. IIpu sToM nmobada TOUKa :
rpadbura dyvarnuu g =0,5x+ 2 no- -3
JVYAETCS W3 COOTBETCTBYVIOMEH TOdU-
KX rpadmika Gyvaxnouxr y = 0,5x. Puc. 41

CaepoparelibHO, rpad@us QYHELMKY

y=0,bx+ 2 ecTs npaAMan, napadienrHas rpaduxy (yERnouma y=0,5x,
npoxomdmaa deped Toury (0; 2) (pue. 41).

AHATOTHYHO MOXHO IMOKA3ATE, 4TO rpadmroM (hvHEEODHNE y = 0,5x —

3

ARAdeTcA NpAMad, mapalirenbHada npamod y = 0,5x W mpoxoadniad dUe-
pes Ttoury (0; —3) (puc. 42 Ha c. 76). Boobige

rpadur Gynxnun y = kx + 5, rae £ = 0, ecTh npaman, mapajaneih-

Had TpaMoi y = kx.
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opuyns ¢y =kx +b upu k=0 npunumaer suy ¥ =b6. B arom ciayuae
TpapurkoM QVAKIHH ¥ = kx + b aragerca mpaMada, mapanigeBHAA OCH X
npu b= 0 uan cama och x npu b=0.

Ha pucyure 43 nocrpoer rpadur QyHEUME § = 3.

Taxum obpaszom,

- rpatdhuxoM JHHeHHOH (QYHKIIHH ABIAeTCA npaMasd.

Ilna mocTpoerna rpadHKa JHHeHHOH (PYHKIHH JOCTATOYHO HAHTH KO-
OPAWHATHI JABVX TO4YeK rpauMKa, OTMETHTH 3TH TOYKH HA KOOPJAWHATHOH
IJIOCKOCTH M TMPOBECTH Yepe3 HUX MpAMYI.

IIpumep 3. Iloctpoum rpadpur (QyHEOIHEE ¥y = 2x + 3.

b Dyarua y = 2x + 3 aunednas, moaToMy e¢ TpaurRoM ARTACTCH TTp-
madA. Meoonessya dopmyay y = 2x + 3, HaliléM HKOODAUHATEL JBYX TO-
ger rpathHeEa:
ecit x=—2, o y=2-(—2)+3=-1;
ecam x=1, 1o y=2+1+3=5.

Ormerum Tourm A(—2;-1) uw B(1l;5). IIpoBegém uepesd 3TH TOYKH
npamyio (pic. 44).

Ilpamaa AB — rpadur dbyvaruun y= 2x + 3. <

ITpu nocrpoennn rpaduka auHeHHON (GYHKINUKA YacTo ObiBaeT yao06HO
B KadecTBe OJHOI M3 Todek OpaThk TOYKY ¢ abcumeccoit 0.

IHHpumep 4. llocrpoum rpadhwur dyvaromun y=-0,8x + 1.
b Hailiném HoopauHaTbl ABYX TOUYer rpaduea:
ecin x=0, To y=-0,8-0+1=1;
ecaid x=95, o y=-0,8:-5+1=-3.
Ormerum rouku M(0: 1) u K(5; —3) 4 uposejém yepes HUX LHPAMYH
(puc. 45).
Ilpamaga MK — rpadbur dyvarmoum y=—0,8x+1.<

- DyricLm
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Mpumep 5. Iloctpoum Tpaphvr QVAKIHE y = —2,

b JIwoboMy 3HAUEHHID X COOTBETCTBVET OJHO H TO ke 3Ha'UeHHe Iy, paB-
Hoe —2. OTMeTHM JBe KakHe-HHOVIL TOUYKM C OpJAHHATOH —2, HApH-
mep P(0; —2) m N(4; —2), 1 npoBeném uepes HHX Opsamyi (puc. 46).
IIpamaa PN — rpadur adHHeHHOH QYHEIHH y = —2.<

Pacuonoxtenue rpadpura GyHruun y = kx + b Ha ROOpAMHATHON 11110~
CKOCTH 38BHCHT OT 3HadeHWH Koa(h(PUUIeHTOB £ 1 b,

Ha pucyare 47 Hz00paKeHLl OpAMBIe, KOTORLIE ABIAIOTCA IpahHEa-
MU JdHHeiHbIX GyHELUIE, 3ajadHbix GopMyaamu suga ¥y =kx +b ¢ opu-
HAKOBLIMH KO2(ODHUOHEHTAMHE NPH X W Pa3JIHYHBIMHE 3HadeHHAMH b, Bce
aTH TpAMBIE MapalleldbHbBl H HAKJOHEHBl K OCH X o4 OMHHEM H TeM Ke
VIUIOM. JTOT YI0oJd 3aBucur or Koahduouedra k.

Hueno £ HASBIBAIOT YZA06BLM KOMHPUYUEHOM NPAMOll — Tpauxa
dyHEnHE y=kx + b. Ecan & > 0, To yron HakmIoHA npAMOH y=kEx + b K
oCH X ocTpeli; ecnad k£ < 0, to aror yron ryooii. Ha pucyeEre 48 mus
KAEA0T0 CIVYasi 3TOT YIoJd MOKABAH ¢ MOMOIIBH) CTPEIKH.

Ecan yraoeele Koah(HHIIHEHTH! NMPAMBIX, ABIAKIINXCA rpaduka-
MH JBYVX JUHEHHBIX (PYHKOWIi, PA3IWYHEI, TO 9TH NpAMLIe Iepe-
CEeKANTCH, a4 ecJIM YriaoBble KOa(QPUIIHEeHTsl OJWHAKOBBI, TO Np#A-
MbI€ TapajjejbHEI.

T — E
e [ AR
I E)'j" 'E]f";li ‘h“-.\ , "F.;
=0 0, £ B
Y Vo 3¢
- N~
A 1 — 5 f'/_, -
=IE P A1 > 99
| 9 - 1< ﬂ‘ﬂ =
-1 = ‘ﬁ'i-/F -3 =3 0] W
-| .-"‘““l:p__l [ 1
| L .
Puc. 47 Puc. 48
§ 5. NuHeiHan dyHKUMA
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IMMpumep 6. Hadném KoopAWHATET TOYKHW TICPECEYMeHWsS Tpa(rKoR
thyERIUE y=2x—3 mw y=9 —4x.

b Borunicaun adcoccy TOUYKH DepecedeHHd rpadukor. od sToro pemuM
vpasHeHue 2x —3=9—-4x. llonyuum 2x +4x=9+3, x=2. Yrobmul
HAWTH OPJAWHATY TOYKW TepececicHaus Tpa@HKoB (QYIKIHHA, MOMKHO
OOJCTABHTE X =2 B JOOYVI H3 QopMyad y=2x -3 uinua y=9— 4x.
[Hoperasum x = 2, Haupumep, B Qopmyny y = 2x — 3, noayuum y = 1.
Taxknm obpazom, rpadmun pyuknmui y=2x—3 W y=9 — 4x mnepece-
KawTcd B Touke (2; 1). <

Haz ¢opumynn y=hkx+b cnegyer, HUTO PRERTERRE
npu x =0 BsBHaYeHHe Y paBHO b. 3HAUHUT, W r;;f‘
rpadbur QyHruuu ¥ =kx +b uepeceraer RS ack i*'
ock ¥ B Touxe ¢ koopamEaramu (0; b). Ha N, P j?’lﬁﬂ @12;?;@':
pHcyEEKe 49 mnszobpaxeHbl IIpAMEIe, KOTO- i ____y_g,--fﬁ'_'“‘ 111
phle sapadwTed rpad@ueamu GyHELKE, 38- B .,-ﬁ'*"; |
HAaHHLIX (QOPMYIaMu BHAS y = kx +b ¢ pas- AL
JAUYHBEIMHA £ ¥ OJHHAM H TeM ke 3HaueHHeM 7 ol T2 N 16 >
b. Bee 97TH lIpAMbIe HEepPeceralresd B OJHOM A1 Ty :
TOUKE, JeAIleil Ha ocH I. . N

S3aMeTHM, UTO eclaHd o0JacTes ompenese-
HHMA JHHeHHOH OQMOVHEIMH COCTOMT He M3
BOOX HHACEBI, TO ee I‘;[)H.[I]I-IR npeqeTABIIeT
coB0ol COOTRBETCTEYVIOIIYVIO YacTh Opamoi. Ilampumep, 2To MomeT OBITH
HMOAYIPAMAH WM OTPE30H.

Puc. 49

IlonyuenHEIe 3HAHWA NOMOTYT NPH NOCTPOeHWH OoJee CJIOMKHOTO rpa-
(uKaA, & UMEeHHO, rpadura QYHKROHUH Y = |x|.

Tax KaK BeIpaskKeHHE |x| HMeeT CMBICI IIDH AHNDOM X, TO 0DI&ACTBI)
OTIpesIeNICHAVA 2TOH (PYUKIFHA ABIACTCA MHOMKECTRO BCeX dHces. 1lo ompe-
JeleHuro |x|=x, ecan x 0, u |x|=—x, ecau x < 0. llosromy byHELMIO
I =|x| MOKHO 38JaTh CHESVIOIIUM 0DpazoM:

i LAY
y= II, ecan x = 0, 344 7
| —x, eciin x <0. _all
l ) NP A
I'papuk  paccmaTpuBaemMod (PYHKIHH 1
upra x =0 coenagaer ¢ rpahHEoM (PyEEOHRA 7
y=x,anpu x <0 — crpabukoMm QpVEKIIHHA —p =10l 1 2 31";

¥y=-—x (puc. d0).
Puc. 50

YnpaxHeHus

13. Kaxxayio cekyHay B bacceiin nocerynaer 0,5 m? Boasi. Cronbro Kybo-

MeTPOE BOAEI CTAHET B Gacceiine uepes x ¢, ecan ceftaac B mém 120 o
BOALI? SamaliTe (opMyJICH 2aBHCHMOCTE 00béMAa BOIEBI B DacceliHe
o1 BpeMEHH €0 HAIOJIHEeHHH. Apngercs 1¥ 3TA 3ABHCHMOCTE JIH-
HelHoH pyaRIUIeir?

78
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314, JImwna npamMoyTonBHHKA X CM, a IMUPWHAA Ha 3 CM MEeHBIIe. -3a-

315.

el
fuir}

320.

321,

L]

!_322.

,II;HIE:ITH [t][][]M}U’IH.MIﬂZ SABHACHMOOCTE IERPHMETDA IITRAMOYVIWIBHHEA OT
eTo JIMTHULI W 3aBMCUMOCTL TLTOTIIA/IM TRAMOYTOILUWKA OT IR,
Karxaa H3 9THX 3aBpHCHMOCTeH ABIAeTCA JHHeHHOH (VHEIHeH?

Yuenuk uwmen 85 p. Ha oTH AeUsrH 0H KYITMI X MOYTOBLIX MAPOK
uo 10 p. llocne HOKYIIKHM Yy HEro OCTAIOCH Yy p. dagaiite dopmy-
JOM 38BHCHMOCTL lf OT X. fBAsleTcsd MW 2TA 3aBHCHMOCTE JIHHEH-
HOH (PYHKIHeH?

fAenserca nu auHelHON (DyHKUMA, 3ajaHHas (OPMYJIOI:

a)y=2x-3; B)g=§|1; Ny=x%-38;
‘ 10x - 7
6) y =T 9x; 1~)y=§+1; &) y=—r—?

Jluneiinas Gyeruus sagasa dopmyyroi y = 0,5x + 6. Haitpure sHa-
HeHWe Y, cOOTBeTCTRYVIOMEee x =—12; (; 34, Tlpw kaxkom x zmaue-
Hie i pasHo —16; 0; 87

JMuneiinan dyHruuA sajgana Qopmyaoid y=—sx + 1,5. Haitnure:
a) sHaueHue §, ecau x =-1,5; 2,5; 4;
D) sHaueHme X, OpH KoTopoMmM y=-—4.5; 0; 1,5.

IlocTpoiiTe rpajpuk (QyHKIHH, 3afaHHOH (POPMVION:

a) y = —2x+1; B) ¥ = —x +4,5; zn}y=1§x—3;

o) y=0,2x + 5; My=x+1.9; e) y=—x—3,5.

(Badaua-uccuedosarue. ) Hana muHelinas GyHRuuA y = kx + 4. Ilpu
KEAaKOM 3HaueHHH k rpadHie 2ToH PyHKIHH;

a) mapajgjgencn TpapyRy MpAMOH TPOTOPITHOHANLHOCTH I = —X;

0) He IepeceKaeT ochb abcIHcC;

B) nepeceraer ock abcumee B Toure ¢ abcymecoi 3;

r) MTPOXOJHT HWepe3 TOUYKY TIepeCcCHYeHWS TpaKoB  (DVHKIIHA
y=12—x u y=x+47?

OfcyauTe OTBETHI HA NOCTABJAEHHLIE BOMPOCHI.

ITocTpoiiTe rpadur dyakium y = —10x + 40, reOpar macimTad: mo

ocu ¥ — B 1 em ogHa epuHHUA, 0 ocu y — B 1 em 10 epgusmn.
Haiianme mo rpa@uky:
a) dHAYEHHE ¥, COOTBeTcTBYWIee x =—2.5; 0,8; 3,5;

0) amavenve X, KOTOpOMY cooTrReTcTRyeTr y= 70; —10; —30.

:[‘IF.L BEITI(L.ITHHA A H(][?Tpf}EHHH, HHﬁﬂHTE R()DI},EI;IIHH.TH TOUYEE HH})H[?E"'—I’H‘
HHA ¢ OCAMH KOOpAHHAT rpadurs QVHKIMH!

ayy=-2,4x+ 9,6; B)y=1,2x+ 6;

b) iy = =0, Tax— 28; r) y=—bHx+ 2.




323. B warol Touxe TepecexaeT och X rpadur QYHKIINHW, 3aJlanioi
thopMmyoi:

8) y = 0,4% — 12 ﬁ)y;—%x—i-B?

324. Ile BrIIOMHAA HOocTpoeHHd TpadHka yEEOHH iy = 1,2x— 7, BBIAC-
HHTE, TPOXOAHAT JIM ATOT rpahuK Hepes TOUKY:
a) A(100; 113); 0) B(—15; —25); B) C(—10; 5).

325. B ogHo#i ¥ TOH Ke KOOPAHHATHON MJIOCKOCTH HOCTpoiiTe rpadmim
byaruuit y=6, y=3,2, y=-1, y=-5, y=0.

326. B onHOIl 1 TOM 3Xe KOOPAMHATHOH ILIOCKOCTH MOCTpoiiTe rpadHEn
byvarnuin y=-2, y=-1,9, y=1,6, y=_2.

327. HalinnTe KoOpIHHATEI TOYKH IlepeceueHMA TpahUKOB (PYVHKIIHHA:

a)y=10x—-8 u y=-3x+5H; B)y=1l4x u y=x+ 26;
0)y=14-20x u y=1,5x—18; ryy=-5x+16 u y=-6.

328. I'paduir dyeroun y=—1,4x + b npoxoauT depes Toury (—4; 10).
Hasigure wucmo b.

329. 'padur dyHruuu g =5,2x +b upoxosur uyepes toury (—5; 1).

Haiigure uncao b.
¢ A

5
330. I'padhur dyHEODUE y=Ekx + 2 - npoxoauT uepes TOUKy |8; B8 3
HafignTe xosddunuent £, 8 \ 8.

331. T'padux pyurugum iy = kx — 2% NPOXOAUT Ueped TOUKY I5; 1li Haii-
aure goaddmupuedr k. ! 4’

332. Ha pucynre 51 uszobpamén rpadur og- [T

HOH M3 JHHeHHBIX QVHEIHE. YKamHTe |

ary (PVHEILKIO. B Al " i I

l.y=-2x+6 3.y=x-7 211
2. y=x+7 4, pr=—g 4T ] .
| |
333. ¥cTaHoBHTe COOTBETCTBHe Me:KIV T'pa- | )| N
thurwamu (yHRIUE ¥ Qopmyaamu, Ko- [0 | ] 3 | 5 x
TOpBIEe HX 3aIaioT. 1 - |
ay=—x+1; B) ¥y = 5x— 13 Puc. 51
1 1
0) y= 7x—1; oy g=—=x+1,25.
3 2
1. L] yi 1 | ; 2. [ N [ ¥ | |
1 1 2 | | ] -,_M z |
1 4 e
I__-' = | | ‘x.___‘:— [
HEEE g;_i]:,,e.::."z 431 1x B A 4 _:1_ . DI 1. ?-:13‘%, X
| ae | EEC EEEEED
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334.

336.

b
b

ok

I
[
|
|
=
X
X
-
=
I
=
|
|

-1+

N

.ul- 1821 3.1 [*

\

s =

= I N

(Has padbomut 6 napax.) Ha puceyeare 52 mzodpamxén rpadux 3a-
BUCHMOCTH Macckl OHIOHA € MMHIKOCTBE 0T 00BEMa HHIKOCTH.
Haitgure o rpathury:

a) mMaccy mycToro buacna;

0) Maccy DUIOOHA ¢ OJHHEM JHTPOM KHIKOCTH;

B) MACCY OLHOI'O JHTPA KHIKOCTH,

) 00BEM JKHAKOCTH R OWTone, ecliW oOMasg macca ODMOHA ¢ FLH]-
KEOCTBID paBHAa 3 KI.

1) Brinosnaure rasabiii sagasus a) u 0).

2) CparuiTe moayHerAunie oTReTHl. Memparnre omwbxw, ccam onm
TONMYIIeHEl.

3) Ob6cypure, KaE ¢ HOMOLILI Ipadixa MOMHO BBILIOIHHUTE 384a-
AWA B} W T).

Hz H6ara émrocrsio 12 11, HALNOJMHEHHOIO JOBEPXY BOJLON, PABHOMED-
HO BREITeEaeT Boja. I'padux saBucHMocTH V ot {, Tae V' — o0BeMm
BOAbL B Oarke (B nurpax), & § — BpeMs BbITeHAHMSA BOIbl (B MUHY-
Tax), mocrpoer Ha pucyHKe 53. Ilomnayaces rpapukom, HaigurTe:
a) obbeéM BOABI B Dake depes 3 MHH;

0) Bpem#a, depe3 KoTopoe B Dake ocrajoch 4 71 BOJBI;
B) 3a KakKoe BpeM# BRITEKJA BCH BOJA.

HauHWK OTIpPaBWICS M3 A0Ma Ha aBToModmne B mocénox, CHauana
OH exaj II0 LIocce, a SaTeM [0 IPOocélouyHol jopore, cBasup Lpu
ATOM CHOpocTh. I'pauiK ABHIKEHHA AAUHHKA W300pasKéH HA PHCYH-
ke 54, Iloawsyack TrpapHKOM, OTBEETETE HA BOIPOCHI:

LAV, n
—1|2
an 10
—rd
5
3
-6
L 1o i
-1
2
0 213V, a
BEEE 0 21314 15¢mMun
Puc. 52 Puc. 53
§ 5. NuHenHas GyHKUMS
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4) CKONIBKO BPEMEHM exXan JadyHHuK 8, KM |

Mo I[I0OCCeé M CKOJbBKO KHJIOMeTpoB 60 P

Mo IIocce OH Mpoexa; Kaxkas CKo- .

pOCTH ABTOMOGMIA OblIAa Ha 3TtoM 20 pd

y4acTKe IMyTH; 4o i

0) CKOJIBKO BpeMeHH exXajJ JHadHHK !

no IPOCENOYHOI gopore m ckoapko 30 /

KHJIOMETPOB OH [Opoexaj 110 3ToH —jlﬂ

mopore; Kaxkoesa ObLLIa CKOPOCTHL aB- [

TOMOOMJIA HA 3TOM YYACTHEE MYTH; ._i - '

B) 3a Kaxkoe BpeMA MJa4YHMK MNOpo- | A =

exaJ Bechk IVTH OT JAOMa A0 TO- ol 11 t.u

cénka? | [ |
Puc. 54

337. B bark HanuIH BoAy, TeMIepaTrypa
xoropoii 10°C, m Harpepals ee no
100°C, npuuém uepes HamJIVIO MEHYTY TEMIEPATVPA IIOBBILIAJIACH
ma 1,5°C. Bamaiire dopmMym0ii 3aBMCHMOCTE TOMMCPATYPLT BOALT T
(r Tpanvcax llernewa) oT Bpemenw marpeBanusd t (B munyrax). [lo-
CTpoHTe rpadgHK 3ToH SaBHCHMOCTH. ¥3HalTe o rpadHiEy:
a) KaKyIo TeMIepaTypy HMeja Boja depes3 D MUH; deped 10 MuH no-
cJjie HAYAJIA HACPpEeBAHWA;
0) yepes Kaxkoe BRpeMA Boja marpenacth jgo 85°C.

338, I'pynma TYPHCTOR OTHMPaBHUAAchE CO CTAHTIMM Ha Typbazy. Ilepsnie
249 oHH IIJAM cO crRopocThio 4,5 EM/u. 3areM coeslanan HOPHBAI HA
1 4. Ha ocTaBmIyiOcA YacTh TYTH OHM BATPATHIN TOJITOPA Yaca,
opoxond eé co cxopocTeio 6 KM/ u. [locTpolTe rpadHK IBHMKeHHA.

339. (dan padomwt 6 napax.) Ha pucyHre 55 usobpaxeHbl rpaduey
ABH;KEeHMA JBYX MalllMH, CAeIVIOIIMX M3 Topoja A B ropoa B, pac-
cToAHHe Mexay koropeiMHu 200 gM. C nomMolllpie 3THX rpadHEOB
OTBETETE Ha B(}H]]{](:H:

a) Kakoe Bpems# Obla B nyTH nepepad MAIIAHAa,; BTOpadA MAlllMHA;

0) KaKag MAIIMHA HAYAJA CBOE JABMXKEHHWEe paHbIe;
B) ¢ Kakol CHKOPOCTBI JABHTAJIACE ey

HAMIAA MALIUHA; T EML 717 '[
I') KAKAA MAIIHHEA OpUOBLJIA B TO- e | 7]
—160
pon B panpime? [1 d
1) PacnpenenuTe, KTo oTBeyaeT Ha —llélﬂ 7
BOIpPOCHI a), B), a4 KTO — HA BO- dol | | [ A /I
npocel 6), T'), ¥ OTBEeTHTEe HA HHX. i /1/ i,f
2) IlposepbpTe aApyr y Apyra mpa- 4011 7
BHJIBHOCTh OTBETOB HA MOCTABJIEH- 7
HEI€ BOIIPOCHI, 0 | 2 d 1| |t u
3) O6cyanTe, YTO 03HAYAET TOYKA | J |
nepeceueHnsa rpauKoB. Puc. 55
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340. Pemiure yvpagHeHHe:

341.

342,

a) 3(0,9x—1)—(x+0,6)=-0,2; ) 7—(3,1 -0,1y) =-0,2y,
Tpu 6puranger HaroroHaH 065 meraneii. Ilepeaa 6pHrama M3roToRH-
aa Ha 10 meraneii MeHBINEe, 4YeM BTOpad, a Tpersa — 30% Toro

ypcaa geTanel, KOTOphle HaroTOBHIHM IepBad H BTopad OpHIaibl
prMecre. CHONLEO jeTaliell M3roToBuaa raxnas Opuraga?

S3AaMUIIAETE B BHAE BEIPAKEHHA CYMMY TPEX DOCIEJOBATENLHBIX
HATYPalIbHBIX YMCeN, MeHblllee H3 KOTOPbIX paBHo: a)n; 0) n—1;
B) n +4. VupocTure 3a0UCAHHOE BBIPAIKEHHE.

KOHTpPO/NbHbIE BONPOCHLI U 3aaaHUR

Chopmynupynte onpegeneHne NpamMon NponopunoHansHOCTH.

Y1o aensaertca rpadmkomMm Npamoi nponopunoHansHocTu? Kak nocTpo-
WUTb rpaduk NPSMON NPONOPUNOHANBHOCTN?

Kak pacnonoxeH B KOOPAWHATHOW NNOCKOCTW rpaduk QyHKUMKW Yy = Rx
np £ >0 n npn £<07

Hainte onpepenedHve NUHernHoW dyHKUWK,

Yro ssnsietca rpadmukom nuHerHon dyHkumn? Kak noctpoutb rpaduk
NUHENHOWN DYHKUMK?

B kakom cnydae rpadpukn OAByX NWHEMHLIX (YHKUWE nepecekalTcH
M B KEGKOM Cly4ae OHW SBNAKTCH napannenbHbiMK NpamMbIMA?

B kakoin Touke rpadpwmk ¢pyHkumm y = kx + b nepecexkaeTt ocb opaMHaT?

B Kakux KOOPAMHATHLIX YETBEpPTAX PacnonoxeH rpaduk OyHKUM:
y=6x; y=0,5x+4; y=38x-1; y=-37

Jlna mex, kmo xouem 3Hamb Ooabule

17.

KycouyHo-3agaHHble PYyHKUUN

Panee BBl paccMATpPHBAJH TOJBKO TAKHE CIAVYaW, Korga (pyHKIHAA HA
BCcel obnacTH onpelesleHHdA 3ajaBasachk ofHoH ¢dopmynoi. OgHaxko Hepen-
KO BCTpeYawTes CHTYAILM#, Korga obaacTek onpejeneHus pasdusaercsa Ha
NPOME:KYTKH H Ha KasKJA0oM M3 HHX (YHKIOHA 3ajaeTcA KaxoH-indo ¢op-
Myaoi. O Takoll (DYHKIIHH NPHHATO MOBOPHTE, YTO 3TO KYCOYHO-3adaHHAA
Pyurkuyus. IlpueenéM npuMeps.

Ona 1ex, KTO xo4er 3Hare Donbuie 83




Mpumep 1. TypucT MeprRyI? WacTh TYTH OT JOMA O CTAHITHHA TITET
HOJTOPA Yaca €O CKOpocThbiy 6 Km/4. BareM HoNUacA OH OTIABIXAJ,
a ToCJIe OT/LIXA OCTARIIYIOCA YacTh MYTH 0 CTANITAW OH TMPOIICT 3a
OJHH 4YaAC CO CEOPOCTBIO O KM/,

Paccronuue s (8 xuaomerpax) or goma | I hgwm [ [T ]
A0 MeCTa HAXQEIEHHNA TYPHUCTA SABIIET- -14

cd YHEIDHeH BpemeHH { (B uacax). Ilo-

KamemM, uTo 3Ty PYHELHI MOMHO 3a8JaTh i

TpeMA (QOPMYIaNMM, 10 | 1 ¥

PACCTOHHHE OT TYPHCTA A0 J0MS PABHO —"E 7
6t kM, T.e. 8=61, ectm 0= ¢< 1,5, le | _/ 11}
B mepuong or 1,5 1o 2 4 paccToAHHE OT TY-

= 1 | 1

Horga spema ! maMerserca oT 0 mge 1,5 4, : :"f
|
|

|
:
PUCcTA 40 00MA OCTAETCH HeM3MeHHbIM — —:‘1 7
|
|

9Kxm, T.e. =9, ecaw 1,6x¢< 2, al- LA

|
Korga Bpema { uamMengeTcda oT 2 10 3 1, d WP '
paceTOHHHE OT TYDMCTA [0 JOMA PABHO ‘ |
9+ 5(t—2) M, T.e. I %F

g=90t—1, eccom 2<¢= 3,

ITO MOKHO ZANHMCATH HOopoYe;

6f, ecmm 0 ={<1,5, ' |
9, ecim 1,6t < 2, !

=

w

|

§= :l /
lﬁt— 1, ecmm 2< ¢t 3. i
|

Ha pucyake 56 maobpasxken rpadmr aToi

(hpyHKIIHNH.

r—lih:r

IMMpumep 2. TlocTponm rpadguk PYHAKIHH T ;'1"

y=2x+ 0,5]x| 7

o
\
=]
=

P Ocpobopumes ©OT 3Haka wMoayasa. Heawm W

x <0, To |x|=—x, 3maunrT, ' l

y=x—-0,5xr=0,5x opu x < 0.

Eeru x 20, To |x| =x. 3Haunr,

y=x+0,5x=1,5x mpw x>0,
Hrax, magHyio (QYHEIAI MOMKHO 3amaTh W€ 57
CleJyIoMM obpasomM:
~ ]0,5x, ectm x <0,

Y7 11,5x, ecim x = 0,

Ha pucyrnke 57 msobpayén rpadmr aToi
dyHKIME. OH COCTOMT H3 ABYX JyUeH. <

IIpumep 3. Ha pucyvere 58 naobpamxén
paepHOOEIpeHHEBIH TpeyvroabEuE ABC, B
roTopoMm / C = 90°, runorenyza AB = 4 cMm.
Orpezox MN, mepneHAVEYISpALIE AB,
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NBUMKETCA TakK, 4To Touka M mepe- AZ

MellaeTcA oT To4dKku A no toukn B. 4
IIpu arom amuna orpeswa AM, pas- ———
Had x cM, AsmMendgercda or 0 1o 4 cm. '

APATHBIX CAHTIIMETTA X) OTCEKAEMOM

orpesrom MN (urvpel (Tpeyroib-

Huka AMN uiu deThipéxyrojbHM-

ga AMN'C) sasaserca (PyHRIHED ] 0 T T 0 Z{_‘__ LU a
IMUHB] OTpe3Ka, 3agafuM oTy QVHE- |- 17 {1 ] O

|
|
|
|
:
IToramenm, uro nnowans y (B KBa- |, | |
|
|
|
|
|

umio popMyIaMM M IOCTPOHMM e T

L ! A
I‘]JHII]IIH. HI)H ITOM BOCIHINIBIYVEMEA 1 | I/

dopMyIOoH TIONIAAH TPeVIOJLHHKA

1
Szz-uh, rjle @ — OCHOBaHHMe Tpe-

|
| X
o | | | _f B 2 _‘}.

YrolbHuKa, i — ero BRICOTA. [ [ ) A P oo ] o S vl 85 Sl
b Econ mepeMeHHadA X H3MeHAeTCH
or 0 go 2 (roura M nepemeaercs Puc. 59
oT TouKH A go Touxkm D), To orce-
KaeMad (pErypa npeicTaBiadeT coboll TpeyrolabHHE AMN, ninonolasse

1 1
KOTOPOTO paBHA EAM“MN » T Y= Exz. Ecnn e mepeMeHHas X M3-
MensgercAa oT 2 go 4 (rouxa M’ mepemeriaeTcs oT ToOURKW D 10 TOW-
Ku B), To oTcexacvas (pUTypa NpPEACTARIACT cODOH JCTHPEXVTONLIUK
AM'N'C, nmomans KOTOPOro paBHA PA3HOCTH INIOMAAW TPEYTOIBHHKA
1
ABC u mnomanu rpeyrogsHurka M'N'B, r.e. y=4— 5{4— x)2.

JIerKo TOHSATH, YTO KAKIOMY 3HadeHdw x, rge 0< x < 4, coorser-
CTRYCT QIMACTRCHITOC 3HAYCHHE I, T. €. 3aBMCHMOCTR I OT X ABIACTCA
dvHEIEel., ITY QYVHKIHI MOMXHO 3aJaTh CAeIVIOOIHM Oo0pasom:

1
Exé. ecim 0<x <2,

¥= 1 :
4 — E{ﬁl"xl‘a, ecrm 2< x< 4.

Ilna noerpoerusa rpaduia coctaBuM Tabauiy:

" 0 1 1 = 2 ol 3 | 31 4
2 2 2
1 1 1 7 1 7
0 £ = | = 9 o+ | 3= | gL 4
Y 8 8 8 5 8

HDETI}GHB B H(}DDH.HHETHOﬁ NAOCKOCTH TOYHKH, KOODIHHATEI KOTODEIX
3aIcaHbl B THﬁ.TIHH,E‘, H COeHMHHE 3TH TOYKH JIABHOM HHHHEﬁ, nmojgay-

9UM TpaUK paccMaTpHBaeMod (DYHKIHH (pHc. D9), <

Ona Tex, KTO xo4eT 3HaTe Bonblue
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JaMedaHHe. 3agapad OQYVHEOHIH ¥ = f(X) HeECKOIbLKHMH (Qop-
MYJIAMM, He0OX0auMO CAeIHTh 34 TeM, 4Y4T00bl HAMKIOMY 3HAYEHHIO X
COOTBCTCTROBAJIO CWTICTBCHHAOC 3NAaYMeNHe I, B TpOTHRHOM CIVYac Takas
3ABHCHMOCTE He OVIeT ABIAThCA (pyvHEKIMeH. Hanpumep, 3aBHCHMOCTh

_|x, ecoim x< 3,
Y 2x, eciim x =23
He ABJaAeTcA (PYHKIIMeH, TAK KaKk B 3TOM cJaydae 4dHciao 3 — obmgee
SHAYEHHE IepeMeHHOHM Kax »ana opMmMyiabel y=x, Tark u zgaa  cop-
myasl y = 2x., IlosTomMy 3HaueHHI0 X =3 COOTBETCTEBYET He OAHO,
a IBa 3HaAYeHHA Y. y,=83 H }f,= 6.

HDpumep 4. Hocrpoum rpadur GyHKITHN

x+1, ecim x= 1,
¥= x—=2, ecaim x>1

A omnpeaenuM, NMpH KAKUX 3HAYEHHAX m, LY

T/ic M — TeKOTOPOC YHCI0, TpAMad [y = m 3

HMeeT ¢ rpadHKoM JaHHOH (PVHKIHH poB- } '
HO IBe O0IO[He TOYKH. 2 |

b I'padur gasHol GYHELUKM COCTOMT M3 [
aByx Jayuein (puc. 60). Hs pucyeRa
BHAHO, YUTO OpAMad Yy =M, KoTopada
Ha PpHCYHEKe H3obpa)eHa OVHKTHPOM, 1 F
uMeeT ¢ rpa@uroM JaHEHOH (JZWHEKITHH |
POBHO ABRe OOIIHe TOYKHM OPH 3HAYeHH- =2
AX m, VIOBJIETBOPAKWINHY HepPABEHCTEY!:

—1<m=s2, < Puc. 60

S
=
|

YnpaxHeHus

343. | ©yarnusa zafgana rpadguxom (pme. 61). BamaiTe oTY (PYHEOUIO
AHANMUTHYECKH, T. €. OJHOH HJIH HeCKOJIBEHMMH (opMyJaaMH.

344, | Uz bakra émrocteio 20 1, zanmonHerHoro somoi (pume. 62), gepes or-
thlTbeI KpPpaH DABHOMEPHO BEITEKaAET BOITA CO CHODOCTERID 2J B MHA-

o | ke [

|
|

2
N

[

=Y

Puc. 61 i G i Puc. 62

a6 DyriLm



HyTY. Yepes Kpan mosxker BeiTeus (0,9 Beero obwéma BOanl B Oaxe,
TAaK KaK KpaH pachofo:keH BbIIe AHa Oaka. O6wmém roiwl V (B aH-
Tpax) B OaKe 3aBHCHT OT BpeMeHH X (B MHHYTAX), HOU'Ia KpaH OT-
KPBIT. 380alTe 3aBUCHMOCTE V' OT X AHAIHUTHYECKH, €CJIH M3BEeCTHO,
T Kpan OBLT OTKPLIT B Tedenme 12 mum,

345 IlocTpoiiTe rpathuk HyHKIIUNA:
_ [—x, ecm x < -1,

=J2:r, ecan —1<x <1,
lx, ecnd x= —1;

6) y 18— % ecom 1< x< 4,

a) y

346. IloctpolTe rpadur QVEHKIHH

_ —¥x=2; ecHam x= =1,
9= 2x +1, ecam x=-—1.

OopefneniTe, OPpH KAKHUX SHAUYEHWUAX M OpAMad ¥ = m U rpadue
JAHHOH (PYHEIIHH:

a) He HMeT ODIIHX TOoYek;
6) mMeT POBHO OAHY OOLIVIO TOYKY;
B) MMEwT pOBHO JiBe oDIjHe TOYKH.

[=x+1, ecim x =1,
347. IlocTtpoiiTe rpadhur pveRIHA ¥ — 121.__3 Bl T,

OopegenuTe, OpH KAKHX SHAYEHWAX M OPAMAS y = it ¥ rpadue
JaHHOH (PVHKIIHH:

a) He UMeT ODIHMX TOYeK;

6) mMerT oaHY OOV TOUYKY:

B) IMeIOT ABe o0IIHe TOYKH.

§4B] IToctrpoiite rpadmk QyHKUHMA: i-’:|

a) y=0,25|x| + 1; 0) y = x|+ 0,9x; B) y= (x—2).

X

'349.

MdyHKNMA 3aJaHa caeayoniHuM ob-

pasons: 1]

_J=x+2, ecim x<0,
4 |x+2, ectm x>0.

SananTe aty HVHKIINIO ogHOM dop-

MYJIOH, MCHNOJAB3YA 3HAK MOIYJIA.

350.| Ha pucynke 63 msobpakém rpa- [=2|7] [0 | ] 3 AW

hux ¢PyEEUER, o01acTe onpe-

JdeqedHndA KGTUPDH ecTh MHOMKe- [~

CTBO TaKWAX 3HAUYEHHH X, HUTO ! ||

-2 % x = 6. 3agaliTe aTy (PVHEIHIO
AHAIHMTHYECKH. Puc. 63

ﬂ;l‘.—l rex, KTo xo4eT 3dare bonblue
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A ; 1207 &
353.  Ha pucynre 64 mzobparkén rpahmur e - A

88

351. | Hamenenaune temmepatrypsl T (B rpaavcax llenwscna) poawl B Dake

OILHCAHO ¢ HoMOLIbLID dopMya:

4+ 20, ecnmm 0= £< 20,

7= 1100, ecain 20 <t = 30,
‘---%Hlm, ecnz 30< ¢< 90.

Haifigwnre amavenwe T npw £ = 10; 20; 30; 45; 60; 90. Karkoit ¢pusu-
YeCHHH CMbBICIL MMeeT paccMaTpuBaeMblil npolece, Horaa 0= ¢ < 20;
rorga 20 < ¢ < 3(; worma 30 < ¢ = 907

'352. | [Temexon, oTHpaBHBIIMIiCA W3 JOoMa Ha NPOTyJIKY, OKasajicd de-

pes t U HA PACCTOAHMM § KM OT JOMA. S3ABUCHMOCTB § OT 1 3ajaHa
TpeMA (hopMyIaMM:

61, ecim 0= <

=] =]

=1

g =3 :
D, ecaIHn

|~ +10, ecam 1<t < 2

< t<

|
[
-

HafinnTe paccrosnne 8 mpw {, paBHOM S BM
LS,

0; %; ; 1; 1,5; 2, o ] I O )

IBIKEeHHA aBTOMODHIA H3 OVHETa A B0T "

B noyvHrT B. Sajgalite 31y (VHKILIIO P

amanuTHueckn. ( KAKOH CKOPOCTERIO AlO] 1 2 £, ¥

IBUTAJCA ABTOMODHIL 0O OCTAHOBEH? = 8.8 I Lk |
C Kaxoll CEOPOCTLIO [ABHIANCH ABTO-
MODHUAE MOCTE OCTAHOBKMHY Puc. 64

AononHutensHble ynpaxHeHus K rnase |l

K naparpady 4

354. Macca ogHoro EydHYeckoro caHTHMeTpa PTYTH paBHa 13,6 r. Macca
Vem? pryta pasma m r. Bagaiite GopMys oil 3aBHCHMOCTD:

a) m(V); 0) V(im).

355. Ilpu geneHHMM YHCAa Yy HA YHCIO X B YACTHOM MOMYYAeTCS D, a4 B
ocrarre 10. 3apaiire dopmynoil dyHruuw y(x). Karkosa obiacrs
ompegenenna stoil (GhyExoun? HaliguTe ABe HAPB COOTBETCTBEH-
HBIX 3HAUeHUN X U y.

| Inaea Il  DyHKUMKY




396. Typucr BwImien ¢ Typbasel A B Ha-

397.

358.

359.

INPABJIEHITIT H‘.‘.(—!.HEBH[],D;{][]{HHH[}ﬁ CTaH-
i B, Ha pweynke 65 nanm rpagik
3ABMCHUMOCTH IIYTH, IPOHIeHHOIO TY-
PIICTOM, OT BPEMEHIT OBIT:HEHHMA. Bri-
ACAWTE: 4) KaK0oC BPCMA 3aTPaATHT TY-
pPHCT Ha OVTH H3 A B B; 0) ¢ Kakoil
ET[]E,D;HEﬁZ CROPOCTEHEY JBHTAJCH TYPHCT,
B) CKOMLKO MHAVT OH 3aTpaTha Ha
[IepBBIM OPHEAJ M CHKOIBKO 3aTpaTHI
HA BTOPOH IIPHBAJI; I') CKOJBKO KH-
JOMETPOR TYPHCT TPOTITET 3a TCPBLIT
yac IBU:KEeHHA W CKOIbKO 3a Iociej-
HHH; I} KAKOe Bpemsa OBLIO 3aTpade-
HO TYPHCTOM Ha TMepBLIC 8 KM W Ka-
KOe Ha IMocIaenviomiue & KM,

Karkopa obiacTe onpeleleHHa (DVHK-
T, 3aJaHHOH (DOPMYJION:

7 8

= — g T
a)y x2—4’ o x2+ 4
Bpuraza mo IIaHy JoHa H3TOTO-
BuTE 150 geraneil za cvmenv. OmHAKO
OHa TIepeBBLINOJHMJIA TJaIaH Ha x'o.
CocraBbTe (POPMYIY, BbIPaKAIOIIYIO
SABIMCHMOCTE Y OT X, rge Ly — TITCII0
H3TOTOBJICHHEBIX OpHragodl JeTajeid.
HalimmTe o dopMmyne:
a) sHaueHHe Y, eciau x = 10;
0) sHAaueHHE ¥, IpH KoTopoM y = 180.

Hz mpagpata co ctoposoil 10 cM BEI-
pelana TpPAMOVIOALHHK €O CTOPOHA-
MH 8cM H X cM (pic. 66). ObozHaune
ILJIOITAAL OCTABIISHNCH YACTH KBAJDA-
Ta (B KBAAPATHEIX CAHTHMETpAax) OVK-
BOM J, BBIpA3HUTe 3AaBHUCHMOCTL KX}
dhopmyioii. Hallpure:

a) sHadeHHe Yy, ecan x = 2,9; 4;

D) sHaueHHe X, ecam y=20; 36.

10

!

/ =i
; !
frt A

Puc. 67

Ha pucyake 67 uépHoil aumHmMed w#z300pasén rpadHE Oepsoi
(PYAKITAA, a TReTHol — rpadwr rTopow dyaxkimyu, [Ipw markmx
SHAUEHMAX apryvMeHTa SHaUeHHe IepBoi (DVHEIDWK:

4) paBHO 3HAYEHHID BTOPOI;
0) OoJbLIe 3HAYEHHH BTOPOM;
R) MCHLITIC 3WavernlA RTOpOI?

[lononHUTEnsHLIE yNpaXxHeHWs | 1age |l 89



361.

362,

363.

Pribonos moménr #H3 JoMa HA 038

po, Tme J0BHI peIOY. 3aTeM OH BO3-

rpaTuaca  obparmo. Tpadwmk  aBu-

JMEeHHUA pbIDOJIOBA IIOKA3AH Ha pH-

cyure 68. VaHaiite 1mo rpadury:
a) KAKOBO PACCTOHWE OT JoMa JI0 03e-

tat ':L L
——

e
=

pa;

0) CKOJBKO YACOB €N PLIDJIOB A0 03e- E EEE

Pa H CHOIEBEHO YacoB OH 2aTpaTII Ha |

0DPATHBIA IVTH] i

B) CKOJIBKO 4acoB pbibosoB Obl1 Ha
o3epe;

') Ha KaKOM PacCTOAHHH OT AoMa ObLI
peIGOJIOB Yepead 1 U mocie BRIXOIa H3
ooMas

71) 4epes CKOJIBKO 4aCoB IOCJIe BhiXoja peifosoB ObLI Ha paccTos-
HUH O KM OT JOMA;

) KAKOBA CpegHAA CKOPOCTH PHIDOJIOBA Ha NYTH K 03epy H KaKo-
Ba Ha oOpaTHOM NVTH.

Hayuag saBupcuMocTh obbeMa Vo HHIKOCTH B cOCYIe OT BHICOTHL A
€8 YPOBHHA, IOJVYHIN TAOIHITY:

h, cm

3

6

12

15

18

V.,

1,2

3,1

5,6

9,7

14,7

21

ITocTpoiiTe rpadur dyakuun V or h. ¥Yauaiire nmo rpadury:

a) CKOJIBKO JHUTPOB KHUAKOCTH HAJWIA B COCYJ, ECJAHM BhICOTA
ypoBHA crana pasHou D cm; 10 cm;

0) kaxkon OyjaeT BBICOTA YPOBHA KHIKOCTH B CcOCYe, eCIH B Hero
HaauTek 4 a; 10 .

W3 amanmaa ;xypHasa mocemacMocTH DacceliHa B YTPeHHCe BpeMs
¢ & go 12 uacos B TedeHHe HeJedH ObLIA [MOJVYEHA CJAelVIOIaH
wagopvanusg., B moneqensavnk 0o 19 moceTrwTesel, a RO BTOpP-
HHEK Ha 11 dyenoperk bonepme. B cpengy OpLto Ha 10% Oonpime, deM
BO BrTOpHHE. B uerpepr Onbino 25 moceTuTeneil, A B OATHHLY HAa
20% ©6oaeime, YeM B UeTBepPr. B BOCKPECEHRE YHCIO MTOCETHTEIEH
Opimo Ha 6 dYenopeK ODOMBINe, YeM B cy0DoTy, M paBHAnock 30.
llo gaprOMY OIHMCAHMK) OOCTpolTe rpa@HE 3ABHCHMOCTH YHCIA
MOCeTHTeIeH DaccelHa Mo JHSIM HEIeIH, COBAHHHE COCeIHNe TOu-
KH OTpe3KaMH.

364. Toxaps B TeueHHe ceMH JHeH BBIIDOIHAN 3aKa3 I0 H3roTOBJIeHHIO

,D;ETHJIE‘ﬁ B COOTBETCTBHH ¢ 3aJAHIEM, BEIJAHHBIN MY ﬁpHI‘E—lﬂHp(}’_‘u‘I

90 PyHKLUI




365.

366.

367.

368.

B Hadaje nepsoro pabodero aHsA. B nNoHeaeNbHMK OH NOTPATHJI
yacTk pabfodero BpeMeHH HA H3YYeHHE YepTerked W HM3NoTOBHII
Becero 47 pmeraineii, urTo OLIJIO HAMMEHBIIHM IIOKAa3aTejJeM 3a Bce
ocTarinneca paboume aam. Bo BTOpHMK oH M3roroBna Ha 13 jge-
Taneil Ooneine, a B cpeay Ha 15% Ooneimme, yeM BO BTOPHHK.
B uerBepr uacTte pabodero BpemMeHHM OBLIA TOTpadYeHa MM Ha 3a-
TOYKY Peslos, MMo3aToMy jAetasieil OblJI0 H3roTOBJIEHO HAa 8 MeHbIle,
yeM B cpeay. B naTHuny OB coKpaiméHHbin pabouyumil JeHb, W
TOKaph H3TOTOBHJ Ha 4 AeTanH MeHBIDe, WeM B deTBepr. B cie-
AVIOIIHIT MoHeJeNbHUE ObLI0O cenaHo Ha 8 geraseil Goabine, dem
B NATHHUIY, 4 BO BTOPDHHEK OH BREINIOJHHWJ 3aKa3 NOJHOCTBH), H3ro-
TOBHE MAaKCHMAaJbHOEe KOJHYECTBO JeTajJeld 3a Bce ceMb paboumnx
aHeil, — Ha 15 geranel Gonblle, YeM B NATHHIY.

I[To onmcarnwio nocTtpoiiTe rpadpmK 3aBHCHMOCTH YHCJIA M3rOTOB-
JeHHBIX jJeraneili or Homepa pabouero gamsa. CocegHHe TOUYKH CO-
eIMHUTE OTPE3KaMH.

K naparpady 5

ITocTpoiiTe rpaduk (VHKIINHE, BEIOPAaB COOTBETCTBYIOIIHHN MacmiTabd:
a) y = 100x; B} ¥y =0,02x.

Karoe paccrosinue y (B KUIOMETPAX) UPOEAET BeJOCHIELUCT 34
X U, ecIH OyIeT JABHraTECA PAaBHOMEPHO €O CKOpocThIo 15 mm/u?
Ilocrpoitre rpadur sasucumocrtry g or x (macwrad 1o ocu X:
Blcevm — 15 kM; mo ocu y: B 1 em — 1 g). C momomsio rpapuia
OTBeThTEe Ha BOIPOCKHI:

a) KaKoH IyTh OpoejeT BeJOCHIeAHCT 3a J 4; 3a 3 9 40 muH;
6) CKOJBKO BpeMeHH 3aTpPaTHT BeJOCHIeAHMCcT Ha nyTek B 50 Km?

Aendaerca nu JuHelHOoH QVHEOMA, 3ataEHad (QopMyJIoii:

) _dx—-T7,
ay y 5
6) ¥y = 3(x + 8);
B) ¥y = x(6 — x);

r) y=x(9— x)+ x2?

Dyuruuna zagada Qopmysioin y=0,2x — 4. Hailaure 3snauenue
(DYHKIIMHA, COOTBETCTRYIONIee 3HAUEHHWIO apryMeHTa, paBHOMY —25;
—12; 45; 60. [Ipy kKaroM 3HAYEeHUM APIYMEHTA sHAYeHMe PYHELMK
pasao 0; 1?7 CymecTByeT TH TAKOE 3HAYEHHE X, IPH KOTOPOM:

a) 3HauyeHMe (DYHKIMHM PABHO 3HAYEHHIO ApryMeHTa;
0) sHaveHHe (DYHKIIMH NPOTHBOMOJOKHO 3HAYEHHIO apryMmeHTa?

ﬂlIIIlIH'r-II.-HF%_-'IE—.]-H—,‘.'—" ":,":1|fl-'l}!<-—‘t'-."l—:L]!-|. kK rnase |l




'369. | 3uas, uyTO 3aBMCMMOCTL Y OT X ABJIAeTCA JUHEHHOW (PyHKUMeIi,

zanoJaHuTe TabJuIly, NepedepTHB eé B TeTpajb.

Al -2]lolz2lale|?]x 10| 0 | 10| 30

y -8 | 12 y | -15 6 15

=

370.| B rabnune ykaszaHbl HEKOTOpble 3HAYEHWH APIYMEHTA M COOTBET-

CTBYIOIIHE UM 3HauYeHHA JAuHenHoH (yarnmuu. ITogbepure dhopmy-
Iy, KOTOPOH MOKHO 3aJaTh 9TY (PYHKIIHIO.

X

1

2

3

4

3

6

7

Y

11

21

31

41

LY

61

71

92

371. Macca ogHOro TBO3IA paBHa 5 I, a Macca IIVCTOTO AIIHKa pPaBHAa
400 r. KaroBa macca m (B IpAMMAX) SMIHKA, B KOTOPOM JEMHT
x rrO37ei? CocTaBeTe (OPMYIY, BEIPAMKAICIIVIO 3aBHCHMOCTE #1 OT
x. Apnaerca au OVHELHA, 3ajgagHad 5Tol dopMyIoi, NTHHeHHOH?

OIPSMOR TPOMOPIHOHATBHOCTH ¥ = 3,5x7?

5 1 : .
373. ©yErUuA 3agaHa (POPMYION Yy = 25T 3, rae -4 < x = 8. Tloerpoii-

te rpaduk aroi (pyvExkuuu. Kakue nesnle 3HAUYEHUA MOMKET NpPH-
HUMATh 3Ta PVHKIUA?

374. Cropocrh paciipocTpaHeHHs 3BYKA B BO3IVie B SABHCHMOCTH OT
TCMTICPATYPHI BO3JIYXa MoskeT OLITL waljgcHa TPHOIWMACHHO TI0
hopmyiae v =331 +0,6¢, rme v — cEOPOCTEL (B MeTpax B CeKVHIV),
t — remueparvpa (8 rpagyveax Henseus). Haligure, ¢ BaKOI CEO-
POCTRIO PACTIPOCTPANACTCA 3BVK R 3WMHWH JICHL ¢ TCMIICPATVPOH
—a80°C ¥ B JeTHMH jJeHb ¢ Temueparypoi +30°C.

375. llepeceraer au ock x rpadue JuHelHoH (PYHKUHMM M eCiaM lepe-
CEKaeT, TC B HAKOH TOUKe:

a) y=100— 25x; B) y = 200x;
) y="Tx + 49; ) y=-Tdx;

my=-15;
e) y =157
376. IlocrpoiiTe cxemaruueckn rpadur GyHEuuE y=4kx + b, ecau:
a)k>=0; b>0; B) R<0; b>=0
By R>0; b<0; M k<0, b<0.

377, | [lokaskuTe cXxeMaTHUYECKH B OJIHON KOOPAMHATHOM IMJIOCKOCTH, KAk

PACTIONIOMREHEl rpapuKl (PyVHKIHNT y=ax U y=bx, ecnan:
a)a>0, b>0 1 a>b;
Dya<0, b<0 um |al<|bl.

DyHKLMK



378,

379.

550,

381.

383.

364,

I'padpmk muHelinow GYHKIIVMY, 3anandol qopMyiaod emga y=kx + 1,
napannenern rpadury dyarnuu y=-0,4x. Halinure suavenwne
Koa(ppuTiHeATa £ W BRIACTATE, TRHHAJICKHAT JH 2TOMY TpapURy
Touka M(H0; —19).

SagaiTe GopMyIoH JTHHeHHEVIO QYVHEIHIO, Tpa(HKOM KOTOPOH cIy-
AHHUT OPAMAT, TPOXOAANIAA Hepe3d Toury A(2; 3) ¥ nmapannensHas
rpad@ury GOVERIHHA ¥ = 1,0x — 3. llocrpoiiTe ee rpadHk.

I'papwr muHeH0N QVYHKIMA — TpaMad, mapajieldnaad ocH ab-
CUHCC M Opoxoaamtas depes roury M(5; 8). 3agaiire sry (hvHE-
THI0 (POPMYIOi,

He BRIMOJMHAS TOCTPOEHHS, HAWIUTE KOOPAWHATLI TOUKH Mepece-
yeHUA IpauEOB JUHeMHbIX (PVHREIMA:

ajy=4x+9 1 y=06x—9;

) y=16x—7 1w y=21x + 8;

B)y=10x—-7 u y=2>5;

ry=0,1x uw y=14.

.| l'padurn nuseiinnix dyurnumii y =3x + 2, y=—2x+3uny=0,5x— 2

OTPATTHIHMBATOT TPCYTOILHAK, JICHKHAT JW TAYAT0 KOOPJAHHTAT BOYT-
PH 3TOTO TPeyrolbHHEa?

Ha pucyuaxe 69 maobpaxenn npamMele A8 u1 CD — rpadurH IByVX
JUHEHHBIX (DYHKIHH.

a) U3 Tpéx Touek M(-2; 3), N(—-4; 2), P(—2; 5) Beibepure TV,
yepes KOTOpyI npamasa AB mpoxoauTh 3aBeIOMO HE MOIKET.

6) Haaer Toukn K(-6; 5), P(-3; 1),

Q(3; 4), M(4; 0), N(O; 1), F2; 2), A
L{—6; 1). BuibepuTe W3 HWUX Te, KOTO- o W
pPhle JlexaT BbIIIe OpamMold AE H HHiKe Il 5 W
npayoii CD '“‘:;‘-‘--—; SANEN

il = ) L ! _j H_‘_-‘H""""‘—-—-—-..___“
B) YEKamxuTe NpubIMKEéHHO KOOpAHHA- A 17 =
Thl TOYKHM NepecedeHus npameix AB n /7 o] (1] M
CD. Puc. 69
IHa pucyuare 70 m300pa;KeHLI NpAMEIE
AB n CD — rpadhurn gByX AUHEHHBIX
dyexoui. Haiaure: i ) .i.ﬁi'i_:é
4) KOOpJAMHATEl TPeX To4YeK, KOTOpbIe [ | | E\
JeaT HHMe npamoii AB; ) B__'\lr_ | =
0) KoopAMHATHI TpeX ToYeK, KOTOpbie [ AT T ==t -
meyxaT BeIme mpamoii CD; =TT 1 ND 1=
B) KOOPJAMHATHEI TOYKH MNepecedeHHd 0] 1 il
npsaMeIix AB m CD, Puc. 70

JdononHurensHele ynpaxHeHusa K rnase |l
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[ |
a) y 6) SEEEA vl
JB -._____-
BT
/ {f’ =
} 1 C 1
rf 1], % 1 x
/
/ F
: D pLL]
A / C T
| 4 T |
Puc. 71
385. Ha puwcynwke 71, ¢ W 6 wzobpamenns NpaMbele — TpaGWKH ARVX
JHHeHbIX (hyHENHE. Kakpy M3 npHUBeIéHHBIX HHIKE VPABHEeHHH
pagaérea npsaman AB, a xaknm — npsauas CD?
1. =22 i 2. 4y =0,6x — 3
3.y=%x—4 4. y = —0,26x + 4
. y=2x— 7 6. y = 0,2x — 5
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REEERY CTENEHD C HATYPAJIBHBIM
NMOKA3ATEJIEM

Bbl yxXe 3Hakombl C MNOHATMEM CTEMNEHW C HaTypanbHbLIM nokasarenem,
Tenepb Bbl M3y4uTe CBOWMCTBA CTENEHEeNn C HaTtypanbHbIMKM nokKasaTtensamw,
Hay4YuTechb BLINONHATE YMHOXEHWEe W [eneHWe CTeneHein, BO3BefleHme cre-
neHn 8 cteneHs. B nosceaHeBHOW XW3HW BamM NPUroaMTca yMeHwe Bbinon-
HATE BO3BeOdeHKWE B CTeneHb C NOMOLUBLKD KanbKyNATOPRA. B aT10in rnaese Bbi
BEMNEpELle BCTPpETUTECE C MOHATHMEM OOHOYIeHZA, Mpaeynnamy yMHOXeHWA OO-
HOUNEHOB W BO2BELEHWS OOHOYNEHA B CTeneHb. Bbl npooonxkure naydeHue
hyHKUMIA — NO3HAKOMUTECHL CO CBOWCTBaAMW W rpadmkamu dyHKUMA g = x°
M ¥ =x°, nony4uTe nepssie NpeacTasneHws o rpadguyeckom cnocobe pe-
WEeHWS YPaBHEHMWI,

' CTENEHb U EE CBOWNCTBA

18. OnpepeneHue creneHu
C HaTypasnbHbIM NnokKkasarenem

l'lpunsne.ueane HECKOJIbKMX OJIMHAKOBBIX MHOMHTENEH MOMKHO 3amm-
caTh B BHJe BHIDAjKeHHA, HaselBaeMoro crenessio. Hampuwmep:
5:5:5-5:5-5:-5=5",
INoBTopAOmMiicas MHOMKHUTEb HASBIBAIOT 0CHOBAHUECM CMeENnenu, a Yuc-
JIO TIOBTOPAKIIHUXCA MHOMKHTENeH — nokasamenem cmenemu.

Tak, B BHIPAKEHUH 5' YHCI0 5 — OCHOBAHWE CTENeHW, a 9ucjao 7T —
NoKasaTeJb CTeleHH.

Onpepenexdve. CreneHBH YHCIA G ¢ HATYPAIBHBIM ITOHA-
saTemem 7, GonbmrmM 1, HaspiBaeTcAd BHEIpakeHHe a ", paBHOe
OPOU3BEJeHHI0 N MHOMUTeNeHd, KarIblil 13 KOTOPBLIX pPaBeH 4.
CreneHpo 4HCI8 @ ¢ ODOKazarteneM 1 HASRIBASTCS CAMO YHCIO 4.

£ 6. CreneHb U €€ CBOWCTBEA
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3anuck @” YATAETCA TAK: «@ B CTEIeHH 71», «H-A CTeIlleHb YHCIA a».
llo onpenenennwy CTeneHH

a'=a, a*=aa, d*=aaa, a'=aaaa.

Boobmie a¢"= aa..qa.
—_—
n pas
Haxoxenne 3Ha4YeHHA CTENEeHW HA3BIBAKOT 80368€0€HUCM 6 CMENEHD.
IlpuBeném nmpHMepHl BO3BeAEeHHA B CTENEeHb:
31-3-3:-3-3-=81; 0%=0.
(-6)°=(-6) - (-6) - (-6) = —216; 9'=9.
HenonbzoBanue crernedeil jgesnaeT BhipaskeHue 0o0Jiee KOMITAKTHBIM,
«obospumeiM». Hanpumep, B cnpaBOYHHKAX MOKHO YBHIAETH, YTO Mac-
ca 3emin paBHa 5,976-10?' kr. Ecom 6BI MBI He MCIOJBL30OBAJH B 3a-

IIHCH cTelledb, TO BBIHYHEICHEL OBl OBl 3aIMCaTh HEDﬁDBpHMGE‘ THCIO
¢ OYeHB DOIBIIHM KOJIYECTBOM H,H[i]l'.l:

o 976 000 000 000 000 000 000 000 xr.

HDH BO3EBEJeHHHN B CTelleHb MMOJOMHTEJBHOT'O YHCIA [MoJgydaeTcd
MNOJOMHTEIbHOE HHCI0;, IIPpH BO3BeJeHHMH B CTENeHb HYJAA OJY-
HaeTcAa HYJAB.

H]_JH BO3BeJeHHH EB CTelleHE OTPHIATeJBEHOI'O YHCIa MOMeT IIOJy-
UHUTBCA KaK MOJOAHTeJIbHOe YHCI0, TaKk W OTDHIIATeJIbBHOe. HHHDHMEP:

(—2)'=-2;
(2= (-2) (-2)= 4
(-2)° = (-2)" (-2)* (-2) = -8;
(-2)' =(-2): (-2)*(-2): (-2) = 16.

Crenensn OTPHILATENBHOTO YHCIa C YEeTHBIM MOKasaTejleM — TIO-
JOHEHTeJIBEHOe YHCI0.
Crenesb OTPUIATEJIBHONO YHUCIA ¢ HEeYETHRIM ITOKasaTejieM — OT-

PHIATENBHOE YHCIIO.

ﬂEﬁCTBHTEJIbHG. NIpoH3BEJEHHE YEeTHOTO YHcja OTPHIATEJIBHBIX MHO-
JKATe el IMMOJMOMKHTeNnbHO, a NpoOH3BeJeHHD HEeYeTHOro YHcJa oTpHILa-
TeJbHBIX MHOMKHUTEIeMH OTPpHIIATEJIBEHO.

| Ksagpar aroforo gmcia ecTh MOJOKHUTETBHOE YHCIO0 WIW HYJIb,
'T.e. a’z0 npu mobom a.

Ilpn BeIlYMCIeHHMH 3HAYEHHWH YHCIIOBLIX BHIPpAXKEHHWI, He cojlep:xallux
CKODKM, NMPHHAT CAEAVIONIUI NOPANOK AEHCTBHII: CHAYAJNA BBINOJHAIOT
BO3BeJIeHHE B CTeNeHb, 3aTeM YMHOMKeHHe H AeJieHHe, Jajiee CI0MeHHe
H BBEIYHTAHHE.
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Briumcianm aHauyeHHUA BprEI.H{EHHFI, cojepalllix CTelneHH.

HHpumep 1. Haitném ssauenue peipaxenus 4-10°
»1)10°=10- 10-10=1000; 2)4-1000=4000.
3raunt, 4-10%=4000, <
HHpumep 2. Haligém 3HaueHHE BBIPAMKEHUH —2 b+ (-3)L
p1)2°=64; 2)-2°=-64; 3)(-3)'=81; 4)-64+81=17.
Baaunt, —2%+ (-3)1=17.<
PaccmoTpuM Temepb, KAK HAXOLAT 3HAYEHHE CTEIeHH C IIOMOIILIO
KaJbKYJATOPA.
Mpumep 3. Hafiném ¢ moMOIMLI0 KATBKYIATOPA sHadenne crenenu 2,7 W

5 s =,
P Tar Kax creniedn 2,77 ecTh NPOM3BeeHNe IATH MHOMKHTENeH, KarKabIil
H3 KOTOPBLIX paseH 2,7, TO BBIYMCISHHA MOMHO IIPOBECTH IO CXeMe

2,7[x]12,7[xX]12,7 [X] 2,7[x] 2,7 =]

OpHAKO KaNbKYJIATOP MO3BOJAAET BBIYUCIATH 3HAYEHHE CTEINeHH Ipo-

e, He HaﬁH]]H.H IIOBTOPHO OCHOBAHHE CTEIIEeHHW B 3HAK YMHOMEeHHA.
B Hamem npuMepe JOCTATOYHO BBECTH YHCIO 2,7, Ha}KaTh KJaBM-

oIy n 4 pasa mHaykaTh kaasumy |=|. Iloayumm 6Gosee ymobHyIO

CXeMY BBIYHCJEeHHM:
2,7xEJEIE E}

B peaysasrare BeIYHCIAeHHN Hazaem, uyro 2,7°=143,48907.<

YnpaxHeHus

386. Bammmmure IpoHR3BeJeHHe B BHIE CTeIlleHH:

a)0,9-0,9-0,9; r) 5-5-... 53 ®) (—x) (—x) " (—x);
25 pas
6) (—6) - (—6)-(—6)-(-6) n) cceceec; 3) (@ — b)a — by
11 11
B) 55 5 5 e) Y-y u) (xyWxy)(xy)(xy).
12 pas

387. Hasosure ocHOBaHME M NOKasaTe/lb CTeNeHH:
a) 3,5% 6) (-0,1)%; ») (-100)%; 1) (-a)° ) [;—x] :

H{‘:IIGHBS}FH onpejgeJieHle CcTeleHH, OpelcTaBsbTe
CTENMEHDb B BHIOE NPpOH3BEIEeHHA.

CEPIrEW ANEKCEEBWY JNNEBEOEB (1902—1974) — cOBETCKWIA
Y4€HBI B 0ONnacTn 3NeKTPOTEXHWKW W BbIMUCNMTENLHON TEXHW-
kKW, akapemuk. MNog ero pykoBoacTBOM co3fnadel nepeas B CCCP
3BM u ny4wwue cosetckwe IBM cepun BICM.
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388.

389.

390.
391.

392,

393.

394.

395.

396.

397.

BrimonauTe BO3BeAeHHEe B CTEHEHB:

w2t w5t nEes w0 (2

4% 03 oCLy: o (-2 ©[-2l

Haiignre 3HaYeHHe CTEIeHH: )

a) 25% B) 7% n) (—0,9)%; ) [—%J : u) -0,9:
; [

6) 8%; r) 7% e) (—2,4)%; 3) [—;—] : K) —2,4%,

Briuuecnure ¢ IMNoOMOIIBE HAJBEYIATOPDAL

a) 4,15%;  6)(-0,98)%; =) 1,42% 1)2,08%:1,56; nm)1,67'-8,3.
Haiipure ¢ noMOMBI0 HANBHEVIATOPA SHAYEHHE BbIPAMeHHA:

a) 8,49%; 6) (—1,062)%; B) 2,73% 27,4; r) (1,39 + 7,083) %

I[MepeuyepTuTe B TeTpaAl TabIHUITY M 3aAMOIHHATE 6,

n 1 2 3 4 5 6 7 8 9 10

2”
3!’!’
IlpencraBsre: o5 24
a) B Bujge kBagpara umciao: 0,81; 0,16; 144; 169° lﬁ: 0,0004;
1 17
0) B Buge xyba umcao: 64; —216; 0,008; ~ 0 45;;

B) B BHJe creneHH AecaTtn umcao: 10; 100; 1000; 1000 000;

r) B BHjJe cTemeHH nsaTH uumeao: 125; 625; 15625.

IlpeacrasbTe B BHAe KBajparta WiaM KybDa 4ucio: g

a) 8; 0) 81; B) 125; r) 64; m) 0,001; e) 3 rt K IE'
Cpasuure:

a) 1% u 0; 8) (-5,9)° u (-5,9)%

6) (-25)° u 0; r) (-2,3)'% u (-8,6)'°

BrinmonauTe melicTBHA:

a) T'5% B) (-0,4)% o)y —3-2%

6) (7-5)% r) —0,4%; e) —62-(—12).

IHafiguTe 3HadveHHe BEIpA;KeHHA, HCIOAB3YVA TADMIHUIIY KBaIpaToB:
a) 34%—175; B) 42°%- 9; x) 752+ 25%

6) 605 + T8%; r) 182:27; e) 592362
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398, Beiuncanre:
-y
a)9- [%] ; B) (—10)% 1) 4+ 5% ) —24- 15;
r e\2
6) tg- ;—] - r) —105; e) =5+ 2% 3) 2700 - (-0,1)".
399. BrinosiHuTe gelcTBHA:
a) 72 + 3% B) (6 + 8)%; ) (10 — 3% sc) 11 — 8%,
6) 6% + 8% r) 10%2- 3% e) 24— 3% 3) (6 —8)".
400. Beruncanre: 2
a) =13+ (-2)% ) 10— 5+2% ) 34—[_ ]] E—
6) —6% — (-1)% m) 2-3'-3-21; 3) 0,2-3°-0,4-2%
B) —8%+ (—3)%; e)2:-5%+5-2%,; n) 8-0,5°+ 250,22,
401. Haitpmre smatienne BRIPAyKCHWS:
a) 3-10%; 6) 5+ 10°% B) 1,845-10'% ry 23,49 - 10"
402, [Ipepcraspre 4yuea0 B BUje HPOH3BeleHHMA 4ducaa, Ooabmiero 1, HO
meHbIIero 10,  crermeHn ¢ ocHoBaAHem 10:
a) 200000000000; B8) 650000000000000000000000;
6) 53000000000000000000; 1) 234570000000000000000000.
403. 3amoaaATe TPOMYCKY B TadIHTIE.
Ilmomans Gacceidna 1 856 000xMm> 1,856- 10°% gum’
pexkn Amyp
Ilnomans nmoBepxHo- 5,101 + 10° gwm”

CTH 3eMIH

Paccrosaue or Seman | 384 400 gm
ao Jlyau

O6béM Boanl B Yép- 5,55-10° xm®
HOM MODe

Macca Mapca 618 000000000000 000000000 kr

404, HE_EI,LI,MJ.E SHAUEHHE BbIPAMEHMHA:

403.

406.

}[}ﬂly opu y=-23 3: —3: 8; —-10; 10;
6) 2¢2+ 3 mpu ¢=—-11; 11 0; —15; 15.

LIEM}F PABHEI 3HAYEHHHA BbIPAMKEHMII!
d)x —x3 (- x}2 opm = —tr s =838 =3 2
6) x?; —x"' (—x)® mpm x=-4; 4; -3; 3; —-1; 1?

Briunecaure 3HAYEHHUEe BLIPAKEHHSA X tatt P+ xttx apa x=—1;
0; 10.
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Puc. 72 Puc. 73

407. OxHO B cTapHHHOM OCOOHAKe HMeeT (POPMY IPAMOYIOJLHHEA, 3a-
BepmIanmerocs monykpyrom (puc, 72). CocraseTe Qopmyny aas
BEIUHCJEHHA ero miaolaiH S (B KBaJpaTHBIX caHTHMeTpax), eciH
M3BECTHO, 4YTO OCHOBAHMUE NPAMOYIOJAbHUKA PABHO @ CM, BbICOTA
OPAMOYTONIEHUKA B HOJTOpa pasa Ooneme ocHoBamma. Hafigure
OJomIAlh OKHa, ecad @ =80, (Y kKasangue. Iltomans Kpyra pae-
HA TIr°, rae r — paguye xkpyra, w=3,14.)

408. CocrasbTre hopMyy AAA BRIMHCISHHA MJIOMIAHAA KOJblla, H300pasKeH-
"HOTe Ha pHucyike 74, Hafigurme nnomans Koanna, ecawn R=6,4 cm,
r=3,6 cum.

409. (S3adava-ucciredosanue.) HaliguTe BeceBo3MOEHBIe 3HAUEHHA @, TIe
¢ — HATYypaIhHOE YHCIO, TPH KOTOpRIX "Huceao 90 asnsercs mam-
MEeHBITHM OOINMM KpaTHBIM uHcesl 15 H a.

1) Pazao:xuTe Ha mpocThle MHOMKHTENIHN Kaskaoe w3 uncen 90 u 15.
2) ObcyauTe, Kakue MHOMKHTENH JOJIMKHBI BXOJAHTE B pPasjoxeHHe
HCIIA .

3) CremaiiTe BLIBOJ] 0 3HAYMCHWAX YWCTA d.

410. IlpencTaprTe OpoH3BeJcHHE B BHIE CTelleHH ¢ OCHOBAHHEM d:

a) a’a; 6) a'a?; B) a®a" r) a?aq'?.

411. O0bacHUTE, LHOYEMY IIPH JIHOObBIX 3HAYEHMAX IIEPEeMEHHOH X 3Hade-
HHA BRIpakeHHHE 4x° 1 (x — 8)° ABIAI0OTCH HeOTpHILATEIbHLIMHA UHC-
JIaMM.

412, (dus pabomst & napax.) JaHBI BREIPAMEHNIT!
at+1, -ai, 3+(5-a)?, -a-—-a® —a?+8,
da-+4, a'+a*+8, -a®-4a-1, -Ta-4, -a®-9.
Kakne u3 2THX BBIpa’KeHHUI NMPUHHUMAIOT:

a) TOJBKO MOJOMHUTeIbHbIe 3HAYEHUSA,
0) TONBKO OTPHOATEILHBIE SHAUEHHS?
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413.

414.

417.

19.

1) PacopenennuTe, KTO BBHINOJIHAST 3aaHHe a), a4 KTo — 3ajaHue D),
H BBIIIOIHHMTE HMX.

2) IlposepnTe IPpYT vV Apyra, Bepro J¢W BLITIOAAEIO 3ajlanne.

3) HenpaeepTe ommHOKH, ecIH OHH JONYIOeHEBIL.

S3amTUIIUTe B BHAC BLEIPAKEHM,

a) EBajapar cyMMbl uMcenl x U 1;

0) cyMMy KBaApATOB YHCET ¢ ¥ H;

B) pa3HOCTh KBAaJPATOR HHCEJ M H ;]

I') KBAJAPAT PASHOCTH UHCell M W 1}

1) VABOEHHOE TPOHIBEACHHE KBAJPATOB YHCET X U Y;
e) YIBOeHHOe NpoH3BedeHHe KyDa ¢ W Keajapara b.

IIpounTaiiTe BRIpAXEHNE: _
a) (x + )% B) (x — )% m (x -y m) 2(a — b)*;
6) x%+ y% r) 22— y% e) x®+ y?; 3) 3(a®+ b?).

He Bnmomsaas IMOCTROEH A, HHﬁﬂHTH HOOPDOMHATEL TOYUERK OEPECeTe-
HuAa rpadura dyeruun y=1,2x — 30 ¢ ocbld X U 0CbKO Y.

HafijuTe KoopAWHATE TOUYKH TepecedcHd rpadiikoR QVHEIAH:
ay=-4x+1,3 u y=x-2,T;
D)y=—x+81 u y=-3x+17,9.

KakxoBo B3aMMHOe pacliofio:eHHe IpadHUKOB (DYHKIHMA:
1 1 :
a)y=—5x+3ﬂy=—5x—3; 5]y=§x+4uy=—§x+4?

ITocTpoliTe cxeMaTHYecKH Ipa(gHEKR JAaHHBIX (DYHKIIIIH.

YMHOXeHUe u ieneHune creneHewu
2.3

Bripamenne a“q® npeacraBiageT coboll mpoM3BeleHHe ABYX CTeleHeH
€ OJHHAKOBBIMH OCHOBAHHAMH. JTO NPOH3BeJeHHEe MOMHO 3a0HcaThk B
BHie CTelledy © Ten He OCHOBAHMeM!

a’a’®= (aa) - (aaa) = aaaaa = a’.

3HauwuT,

atat=a?" 3,

Mgl BMAMM, Y4TO NPOM3BEJAEHHE a°a’ pABHO CTENEHU € TeM 3Ke OCHO-
BAHMEM H IIOKA3ATEJEeM, PABHBIM CYMME IMOKAa3aTeJeH NepeMHOKaeMbIX
cTeneHer. AHATOTHYHBIM CBOMCTBEOM o0JagaeT NpoH3BeJeHHe JHODBIX
cTeneHeil ¢ OJMHAKOBBIMM OCHOBAHHMAMH.

Jlna noboro yucia a W MPOM3BOJBHBIX HATYPATBHBIX YHCET M U N

ﬂmﬂn = g™ +n




',IT_-[JIH JOoEO3ATeJBECTEA HCIIONR3VeM oOoIIpelelIeHIe CTelleHH II CBOMCTBA
viHOMeHus. llpegcrabum Bripasgenune a'a” cHAYANA B BUIE IIPOK3EE-
JNeAWA MHOKHUTENeH, KamALTH W3 KOTOPRIX PAaBCH d, 4 3aTCM B BHJIC

CTeIeHH
a"a"=(aa...a)*(aa...a)= aa...a =a™"".
o e ! !
m pas n pa3s m+ n pas
Taxkum obpasom,
anrau sy a_m.+ i

Jlokazanmoe PaBCHCTRO BRIPAKACT OCHOSHOE CEOHCMED CIMEeneMu.
OHoO pacOopocTpaHdeTcd Ha NPoH3BeleHHe Tpeéx B 0oJee creneHeil. Ha-

IpHMED:
ﬂmauaﬂ. = a™ I na.i.= ai}n o R g tn .‘e'
s OCHOBHOTO CBOHCTBA CTENeHH cleayeT IMpasu.Ja0 YMHOMEHHNA CTe-
neHe:

OpH YMHOMKEeHHH cTeNneHell ¢ OAMHAKOBEIMHA OCHOBAHUAMM OCHOBA-
HHe OCTABIMAKT OpedHHNIM, 4 MOoKa3aTeIH CTEeNeHell CKJAAALIBAIOT.

IlpuBegemM nmpuMepsl:
BxT= g8 To g P ylyp = 15 6 p2ptps = p2 443 p9
BrIpaeHHe @ :a° ABNAeTCA YACTHHIM [ABYX CTelmeHeil ¢ OJWHAKO-
BREIMH OCcHOBaHHAMHK, OO0 MMeeT c¢Mmuica npu « <. Eceru a + (), To aro
TACTHOC MOMKHO TPECTABWTL B BHUJIC CTCMCHW C TeM K¢ OCHOBAHWECM,
NMeACTEBUTENBHO, TAK KAK a”+d' =@’, TO IO oOpeleleHHID UACTHOTO

L ore a'iat=g" o,

a':a*=a’
Mgu1 BHAMM, uTO uacTHoe a :a® npu a # 0 papHO CTEHNeHHU ¢ TeM e
OCHOBAHMEM H [OKA3aTeNeM, DPABHBIM PASHOCTH IMOKAZATeleH IeIHMOTO
H JcJdHTeIA.
AHaJOrHYHEIM CBOHCTBOM o00JagaeT J0O0e YACTHOS CTeIleHel ¢ OIM-
HAKOBBIMH OCHOBAHHAMM, OTJHMYHBIMH OT HVJA, B KOTOPOM [OEA3ATelb
CTEIIRHIT ,E(E.I'II/IMOI‘(} ﬁ[].]'II:\rIlIEL MOKAIATCIH CTEeleHE JelHTe IHd.

o nwboro yuena a = 0 OPOHIBONBHEBIX HATYVPAJIBHEIX YHCE
ML W 7 TAKWX, YTO M > 7,

a™iq"=a" ",

® PaperctBo a” a”"=a™ " Ovaer AoKAa3aHO, eClIH MBI YCTAHOBHM, YUTO
npoussegenre a™ " u a® paszo a”.

IIpnuveHE K OpOM3BEIeHTH) o m_rhn OCHOBHOE CBOMOTBO CTEIEeHH, IO-
I p A ,

JIVIHM

M- m-m+n__ . m-ntn__ _m
a a4 =4a =L =L

3HauuT, Mo onpejeneHU YactHoro a:ig'=a™ " O

ILELCHIN Crenedt © HaTypanbHbIM NoKa3arenem
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M3 gokaszaHHOTO CBOMCTBA cllegyeT NpaBpnuJIaO OeJlieHHA cTeneHei:

IIpH DeJeHHH cTelneHeH c OIHHAKOBEIMHA OCHOBAHHAMH OCHOBaHHE
OCTABJMAKT NIOpe:diHHEM, a H2 INOoEKa2aTeNld CTelleHH IeluMOIr'o BEI-
HTAIT DOKA3ATEJbL CTelleHH JedHTeJ Id.

[Ipueeném npuMepsl:
10 L8_510-2 - .8 AT graees e, 1, Bgny
g10s gd=pl cd, phip=pTipl=p L A
Mgb1 BBIBEIM TIpaBMJO jAejeHws a” Ha a” Juda caydad, Koraa m > 7.

LCJIH aTO TPRaBR|I0 TMPHIMCHHETE K YacTHOMY 4 «d ™D TTOJYIATCA
E P p N me u: 3

n- a[l_

Il o« no_

a -a =a

CreneHs ¢ HyJIEBBIM MOKa3zaTeneMm He Oblia omnpegeneHa. Tak kak
npu BeskoM a < (0 m mwobom HaTypaJILHnM n

aﬂ . a 1‘
TO CUUTANT, YTo wpa a = (

Onpenenedwe. Crelledb 4HMCIA ¢, HE DABHOIO HYJO, ¢ HY-
JEBLIM MOKASATENIEM PABHA EMHHIE.

Hanpumep, 2°=1, (-3,5)%=1. Bmpﬂmerme 0° me mmeer cmmicia.

Terneps mocie BBeJeHHA HYJIEBOH CTeIeHH MBI MOMeM IPHMeHATH
q}npw,my a"a"=am™" " (upu a<0) m B ToM cayuae, worga m= 0 wam

=0, @opmyny a™: a"=a™ " npu a 7 0 MOMKHO IPHMeHATE IIPH JIOOBIX
uenﬂx HeOTPHIATEeIbHBIX UHCIAX M H N, VIOBISTBOPAKIIHY VCIOBHIO
o= n.

YnpaxHeHunsa

418. llpeacrasbTe NpousBeleHHe B BHAE CTENeHH:
a) x°x%  m) ¥y m) xe k) 28- 24
6) a’a®; ) Bh1%; e) yy'% 3) T+ 7

419. BanumuTe B BUJE CTEIeHH NpOoU3BeJeHue:
a) m ma' B) c'cl% m) aa®; x) 5%- 5%
6) xtx?; r) pPpll; e) b2b; 3) 3333,

15

420. IIpeacraebTe BHIpaKeHHe ¢ =~ B BHAE NPOM3BEJAeHHUA JABVX CTeleHeil
C OOIMHAKOBBIME OCHOBAHMAMM, OIHS H3 RGT[][]HX '[]EIBHH:
a) a; 6) a B) a® ry a'l,
421. [IpegeTaBeTe CcTElEHb B BHAE HNPOHMIBEAEHHS IBYX CTEOEHEH ¢ TeMm
e OCHOBAHHEM KaKHM-HHOVIL CIOCODOM:
10, 15, 12, 17
a)yx; Oy B2 1o,




422, TIpencrapbTe BHIpA)KeHMe X B BHJE MPOM3BEIeHUA JBYX CTENeHeil
¢ OCHOBAHHEM X BCEMII BOIAMOMHBEIMI {ZH(}[![}ﬁHMH.

423. IIpeacTaBbTe B BHAE CTENEHH MPOH3BeJeHHE:

a) x2x°xt; B) mm*mim?; n) 10%- 107 10

6) ¥’ y; r) p'ppp; e) 34-32.3%. 3.
424, 3anHIunTe B BHJAE CTeIlleHH BhIpajkeHHe:

a) m*m?m® B) xxxt x; n) 787 ?1

6) ala®a?; r) n°nn’nb; e) 552 53

425. TIpegcTaBhTe B BHAEC CTEMICHM:
a) 5% 25; B) 6% 36; n) 0,4°-0,16;
6) 312.27. r) 29- 32 e) 0,001 -0,1%

426. TlpengcTaBvE B BAJAC CTCTICHHW BLIpa)KeHMe, HAHJAWTe ero smavedye
no rabaume crenedHell yucas 2@
a) 24+ 2 6) 26-4; B) 8:27; ry 16 - 32.

427. Ilo Tabnune cTeneHeH dYHcIa 3 HaliguTe 3HaueHHe BHIpa)KeHHd,
TPENCTARMB €T0 B BHU/C CTCTICHW ¢ OCHOBAHHCM 3:

a) 32- 3% 6) 81 - 35; B) 9-2187; r) 27 - 243,
428. IlpencTaphTe BHIpaKeHHe B BHIE CTelleHH ¢ OCHOBAHHIEM C:
a) (ch% 6) (cH)™.
429. TIpepcTaBeTe B BHIE CTEINEeHHW YACTHOE:
a) x°: i B) a®': a; 1) e'?: A 1) 8%: 8%
6) yl%:yT; r) p19: hw e) p20: p'Y; 3) 0. 701 0.7
430 BHHDJIHHTE neJlieHHe:
El) P”} B] S'Clﬁ: .I":; ,Il',]' I'DIH . luizj
6) a l; ) % y; e) 2.9 :2.8°,
431. Haitaure sHadyeHHe BhIpaKeHHHA:
a) 5%: 5% B) 0,51":0,57;E ) 2,78%%:2,781%;
r ] y T 1
) . 1 [ 1] 2] z]
15. 1nl2. el [P BE2 [ P
6) 105: 10'2; p)[13]. 15 ; e][‘ﬁ.'[‘i _
432, IlafiguTe 3HaveHHe APOOH: l 1) (1
8s 0,8 (—0,3) ._IEJ 723, |
a) gz 0) 5gii  B) gy r) —3 11)
3] &
433. Buiuucnure: R
i 15 5[!3. 54 12
g 6) ——; B) ——— i,
le g5. 3!3 alEi ﬂ‘ﬁd 'ﬂ,ﬁn
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434,

436.

437.

438.

439.

440.

441.

442,

FHPDCTHTE BEIDAEHHE:

a) s B) x - x"; m et
6)a®-a™ ) y"iyh e k":ik
. HafianTe 3nadente BLIPAMEHIA:
a) 3x" upu x=2,6; B) 10a*b’ upu a=-38, b=-8;
6) —2,5y" upu y=—l§; r) 27a"?* opu a= 2, c= —El?

BrimomEWTTE JEHCTBIA:

a) bp°; 6) ¢ %5 B) a*a’; r) 2%t A0

I[IpepcraebTe B BUJIe KBalpaTrTa MIH Eyda uHcio:

3 4
a) 9; 6) —-27; B) 6,25; r) 0,064; n) —3 g; e) 5—9 ’
IMocTpoiiTe rpady (YHEKIIWA, 3aJadiol qopMyrol y = x —a. Hait-
auTe 1o rpad@uey sHadeHusd dyvHEOMM npu x =4 g x = 6.

Heurasces co cropocrbio 70 Km/4u, apromolduib 3a t 4 1IPOLUES pac-
CTOAHHE § KM. 3ajafiTe dopMyaol 3aBHCHMOCTE § oT {. Iloawayvdacs
ATOH (QopMYI0H, HAMIHTE OVTh, KOTOPBIH aBTOMOOHMIEL IIPOIIET 24
BpemAa oT 3 9 30 Mmue 710 5 4.

HF(:TE &£ — H[][]HHB“HLH()E TTHCII0. (:I)HBHHTE L] HYJIF‘M SJHAYEHHE BhI-
pasKeHUA:

a) 6a?; 6) —a?; B) a’+ 4; r) (a + 4)%; ) —a®- 5.
IpuHagiexnr s rpaguky QYEKIuE, sajadmoll Qopmysioil

y=x"—3x?% rouxa A(T;196); TOUKA B(—5; —20:01)?

Kycox rpanmra o6néMom 40 cm® nmeer macey 108 r. Kaxkosa macca
Kycra rpanura, obbém Koroporo Ha 35 em® Gosabiie?

20. Bo3geneHune B cTeneHb npon3seneHuvs
U CTeneHu

Bripaskenne (ab)' aABaseTcs CTENEHBIO MPOM3BEACHHA MHOMKHTEIEH a

" b. DT0 BLIpa:;KeHHe MOKHO IpeICTABHTE B BHIE NMPOH3BeIcHHA CTele-
Held a u b:
(ab)'=ab - ab-ab-ab= (aaaa) - (bbbb) = a 'b*.
3HauuT,

(ab)* = gkl

AHHJ’IDT‘H‘{HBIM CBDﬁETBDM GEHHEHET .J'[H'}ﬁﬂ.ﬂ HﬂTYpﬁﬂbHHH CTEeIIeHb
NPON3BeAeHNUA ABYX MHOMKHTEIPH.

Hia nwobeix @ 1 & ¥ IPOU3BOJIBHOIC HATYPAIBHOIO UHCIA fL
(ab)"=a"b"
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@ Ilo onpeneleHHID CTelleHH
(ab)" = (ab)- (ab)-...- (ab).
f La&
CrpynnHpoBaB OTAeJbHO MHOMKHTENH @ W MHOKHTeaAH b, moayumm
“{ab)-...-(ab) = Sy e L)
h(ub) (u } {aJ (aa...a)-(bb...b)
n pas n pas n pas
Bocnonb3oBasimuck onpejejeHneM CTENeHd, HAXO0MUM
N = npn
(aa...a) {EFE:.:_E)J] a'b”.

n paa n paa

CnenoparensHo,

(ab)'=a"p".C

HorazaHHoe cgolicme0 cmMeneHi NPouU3sederus pacipocmpaniemcs
HO CMEeneHb npouseedenus mpéx u fogee MHOMUMERCIL.
IHaopumep:
[ﬂh‘f] R a.ltbr.lfm; (abcd)u o a”b“(.'nd”-

OTcropa noaydaerTcda NpaBHRJIOC

qT00BEl BO3BECTH B CTelleHb npou3eeede, OOCTATOYHO BO3BeCTH
B 3Ty CTeneHb H&H‘Eﬂﬂﬁ MHOMEHUTEJ R U PE3IVIALTATHI NEPEMHOMHTD.

IIpumep 1. Bossenem upoussejieHue 242 B LATYH CTElEHb.
B Uneem (2yz)° = 2% %2 = 32y°2°. <

BHPHH{EHHE (a 5]3 eCTh CTelleHb, OCHOBAHHE EDTDDO'FI CaMoO ABJIACTCH
CTEeNeHBI. JTO BhIpa:eHHe MOMXHO IIpeJCTABHTE B BHIAe CTelleHH C OC-
HOBAHKMEeM di

- Jlna mobGoro uncaa @ M NPOM3BOJBHBIX HATYPAJIBHBIX HHCET M U N

(aﬂ‘t ]fi e IIFJIJI-
@ Ilo oupeneneHun CTElleHH
(@™)"= a"a";.a™,
il 5kl
n pas

Cormacuo OCHOBHOMY CBOf’ICTB}" CTEeIlIeHH
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3aMeHuUM cyMmy m +m + ...+ m DOpoH3BeIeHHEM M,

"

n pas

Torpa nonyaum . A
m+m+..+m — g™

1}

CrneposaTenbHO,
{ﬂ ﬂ'l}ﬂ iy a.l'n”: . :-'_'-:

M3 moxasaHHOTO CBOMCTBA CTEeNeHH cJeayeT IIPpaBHJIO.

OpH BO3BENEHHH CTEleHH B CTeIleHb OCHOBaHHWEe OCTABIAKT TeéM
e, 4 IIOKa3aTeJq i IMepeMHOMAaIoT.

IHpumep 2. Ilpegcrasum Beipa:xeHue (a )% B Bume cTemeHm ¢ ocHOBa-
HHEM d.

P Umeem: ‘ _
(@*P=a""%=4a12 <«

CpoiicTBa cTeneHel, BbeipakeHHbIe GQopmynamua (ab)"=a™b' =un
(a™"=a™", uUMeIOT MeCTO ¥ II4 CTeleHedl ¢ HYIeBLIM MOOKa3aTeJen
(ecalM OCHOBAHHA OTJIMYHBLL OT HYIIH).

YnpaxHeHus

443. BrinosHUTe BO3Be/leHHWEe B CTeleHb:

a) (xy)*%; B) (2x)%; 1) (—5x)%; x) (-0,2xy)*;
0) {abc}é; r) (3a)?: e) (—10ab)?; 3) (—0,5bd)>.

444. BosseguTe B CTeNeHb:
a) (mn)”; B) (—3y) % n) (10xy)%; %) (—am)’;
6) (xyz)*; r) (—2ax)%; e) (—2abx)*; 3) (—xn)*,

445, Haiinre 3HaYeHHe BBIPAKEHUA:
a) (2-10)%; B) (2 5)% B) (3 100)%; r) (5-7-20)%

446. Hoxamure, 4TO:

4) KBaJIpaThl NMPOTHBONOJOMHBIX YMCE]] PABHBI;
0) KyOBEI TPOTHUBOTIOJORHLIX YHCEJ MTPOTHBOMOIOMAKHEL,

447. HHH HIMEHHTCH IIIOMIASE HBAADATA, €CII €0 CTOPOHY YVBEEIITYHTH
B 2 pasa; B 3 paza; B 10 pas; B n pas?

448. Kax mamMeHHTcA o0BeéM KyDa, eclIH ero pedpo VEeIHYHTL B 2 pasa;
B 3 pasa; B 10 pas; B n paa?

5 6. Crtenedb 1 e& ceocTea

-

107



449, (/Taa pabtomu 6 napax.) Ha moxpacky ®Kyda satpatwan 40 r Kpa-
CKH. XBATHT A 1 KI' KPACKH, 4TOOBI HOKPACHTE Ky0, pedpo KOTO-

poro B 3 paaa DonniTe?

1) BeickasuTe Apyr Apyry npeanojoxeHHe 00 0}KHIaeMOM OTBeTe.
2) BuimosHuTEe caMOCTOATENLHO BBEIYHCIEHHA.

3) Obceygure, LHOATBEDAMIMCL M Balllld HPellOoMeH .

450. (Hdas padomest 6 napax.) Bacceiln, umeromuil Gopmy Kyda, HALION-
HAeTCcd BOAOH dUepez Tpvoy 3a 40 muH. YemmemoT M 3a 5 9 Hanmoa-
HHUTh BOJOH 4depes Ty ke Tpydy Oacceid, umewlnuii dopmy ryda,
pedpo rotoporo BaBoe Doabime?

1) Brickasxkure Apyr Apyry npeanojoserne od oxugaeMoMm OTBeTe.
2) BeimosrauTEe cAaMOCTOATEABHO BBIYHCICHHA.
3) ObcyouTe, DOATBEPAHANCE JH BAaIOH IpPeIloJoKeHHd.

451. TlpepcraBbTe B BH/IE CTENEHHM MPOU3BEIEHME:
a) b'x*; ) x'yiz n) 32a°;
6)a'y'; r) (—a)®? e) 0,027m?.

452, Hafiiure 3nadenie BLIPDAKETHA:
_410

a) 24- 54 B) 0,25'°- 413 n) [?J - 1,4%;
6) 43-25% 1) [g]-l,sj?; e) 0,25 507,

453. BrimoaauTe BO3BEeleHWE B CTElEeHb:

a) (%% B) (a®)% m) (v x) (Y3

6) (x)% r) (a®)?; e) (¥ 3) (b%).
454. 3anmmimuTe B BHJAE CTENEHN ¢ OCHOBAHWEM X BRIDAYKEHHE:
a) (295 B) x%x % m x 28t
3 A 8 e) ((x%*)".
455. HDE,ILCTEBLTE B BHIOe CTelleHHM C OCHOBAHHEM d BREIDaXKeHHe:
a) (@’ 6)a’a% ) (@) rnaal; @) eia®  e)(a®).

456. TIpeacTaBLTe B BHE CTEMCHHW € OCHOBATHEM
a) a"a® 8) aa™; r) a®d"; r) (a®*; o (a™? e) (ad)".

457. IlpencTaBbTe B BHIOe CTeOeHH C OCHOBAHHEM O YHCIO:
a) 25% 6) 125%;  B) 6252,

458, IIpencrapsTe uncao 2% B Buge cTeneHn ¢ OCHOBAHMEM:
a) 2% 6} 2% B) 25; r) 219,

459, Banumure unciao 25 B Buge cremenm ¢ ocHOBaHMEM:
a) 4; o) 8; B) 16; r) 32,
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460.

461,
462.

463.

464.

4635.

466.

467.

468.

469,

12

BT:TI}E?T{EHHE a npelcTaeeTe B BHAE CTelleHHM HEeCKOJBEHMH

co0aMu.

WssecTno, uto a”°=m. Hafigure ab.
Yiupocrure BhIpaMeHHe:

a) x7 - (x5 B) (a?)- (a*)?; 1) (m2m?y;
6) (a*¥ + a*; r) (x%)°: (™) e) (x'x).

SanHOIMTe B BHAe CTeleHH ¢ OCHOBAHHEM 4 BHPpaxenHe.:

a) (a°)'; B) (@) (@)% #) (@%a’)s

6) a’+ (a’)*; r) (@®P - (a®5; e) (aa®?.
YIpocTHTE BLIPpAKEHE:

a) 2~ {29 B) (%% - () n) (23 ¥- (x>

o o 3 &) -t -

e) {x'r'}-'i_ (x[i]-“l_

Haitgure sHaueHHe BhIPAMEHIMHA:

2% - (23" (22)* (5°)*- 25, O it
a} 211'1- : }2(-, 4 ) 1] ¥ -"'!"'*] [3'}3"—}’
(9™ 5 -2 w*}* v {11ﬁ=‘

CIIO-

Hzpecrro, yro a <0 u & >0. CpasHure ¢ HYJEM 3HAYEHHE BbIpa-

HeHMA:
a) ab?; B) a’b; n) —ab®; &) (a +b)4
6) a’b; ) ab?; e) o + b%; 3) (a — b)*.
Kaxoli mudpoil MoxeT OKAHUYHBATLCH:

4) KBajipaT HATYPAJIbHOIO 4YHC/Aa;
0) ueTBEPTAA CTENEHE HATYPAIL-

HOT'O 4Hcaa? (T 19k

AN

HzsectHo, yro rpadue GyHELIKK — A
y=Fkx + 5,4 OpoxXoIHuT Ueped TOU- | i
ey A(3,7; —2). Halijnure snauenue

~_
LT |
| b

roagdunmenta k.

Ha pucvare 74 mocTpoeH Tpapik

HeroTopol tdvaEnnu. Meooawsya

rpadiK, HAHIATE:

4) 3HAYEeHHUE Yy IIPH X, PABHOM —2; =1 ?1-:------ ”ﬂ”iﬂ

=Y

—-1; 25

0) sHAYeHHA X, OPH HKOTOPBIX Y
paser —0,5; 2. Puc. 74

IONCTEBA

109



KOHTpONbHbLIE BONPOCHLI U 3agaHuN

ChopmynupyinTe onpegeneHne CTerneHw 4Yucna ¢ HatypanbHbiM rnoka-
sarenem. lNpueegute nNpUMmMmepbl M HA30BUTE B KaXKOAOM M3 HUX OCHO-
BaHWE 1 NOoK3A3dTelk CTeneHin.

Chopmynupyiite 1 AoKaxuTe OCHOBHOE CBOWCTBO CTErneHw.

Coopmynupyinte npaBuio yMHOXEHWA CTeneHen ¢ OAWHAKOBbIMW OC-
HoBaHusIMK. lNpeacTassTe B BUAE CTeneHn npousseneqHme 12-12%- 129

Cﬂ)DpMyﬂprHTE npasvno geneHuH CTENEHEen C O00MHaKOBLIMIA OCHO-
BaHusMW. NpeacrassTe B BUAE creneHn vactHoe 5,7°%: 5,75

[aitte onpegeneHwe cTeneHn 4Y1ucna ¢ HynesbiM nokasarenem.

ChopmynupyinTe Npasmno BO3BeAEHUA B CTENEHb NPOU3BEAEHUA, npa-
BUNIO BO3BEAGHWA B CTENeHb CTENeHw. MpencrtassTe B BUAE CTENeHU
suipaxerne: (5ab); (a®)%; v+ @95

OAHOYJIEHDI

21. OgHou4YNneH n ero craHgapTHbiA BUA

Buipasxkenusa ba’x, 2b%(—3)be?, —3a’, xy® apnsorca npomsseje-

HMAMM YUCeJ, [lePeMeHHBIX U uX creueHedl. Taxue BbhipasHKeHus

HASBIBAIOT 00HOWwAenamu. OAHOUIEHAMH CUMTAIOT TaKIKe WHCIA,

TepeMeHHbIe W WX cTemeHH. llampmmep, BeIpaskeHms —7, 2%, x,
. xV — opHOUNeHE!.

Vupoerum oxmounesn 2b?(—3)be?, BoCnoONb30BABIINCE MTePEMECTHTETb-
HBIM ¥ COYETATEJBHBIM CBOHCTBAMH YMHOJKeHW:

2b3(—3)be?= 2(—3)b3pe? = —6b%2,

Ms1 mpeacrapuanm ogHowieH 2b%(—3)be’ B BHAe MpoHW3BefeHHA WHC-
JIOBOTO MHOMKHTEJA, CTOAIIEro HAa NepBOM MecTe, H CTeleHel pasind-
HBIX MepeMeHHBIX. Taxkoil BHJ O0JHOYJIEHA HAZBLIBAKT cmMaHIapmHbLM
audom. K OAAHOYJIEHAM CTAHAAPTHOTO BUAA OTHOCAT M TaKHe OXHOYIE-
HBEL, Kak —5, a, —a, a”. K craggapraoMy BHIY MOMKHO NpuBecTH 10601t
OIHOYJIEH.

HueaoBoH MHOMAKHUTETL OJHOWIEHA, 3ATHCAHHOTO B CTAHAAPTHOM BH-
e, HA3bIBAIOT Koagrpuuuenmom oduowiena. Haopumep, HDQ@)Q}HHHeHT
omHowreHa —6b'¢? papen —6. KoahdUIIHeATH OTHOYICHOR @ ° M —ab paBHEI

cooTBeTcTBeHHO 1 M —1, Tak kak a‘=1-a u —ab=-1-ab.
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B oanounene Tax®y”® cymma mokasaTteneil cremeseil Bcex IepemeH-

HEIX PaBHA 6. ITY CcYMMY HAIBIBAKT CMENEeHbI0 OOROLIeHA Tax 2y3_

Crenens onHounena —9b'¢® pasna 7, creneHp OgHOYJIEHA %x’ paBHa 5.

CremeHbi0 OQHOWJIEHA HA3BLIBAIOT CYMMY nokasaTtenel cTemeHei
BCeX BXOOAIIINX B Hero nepeMeHHLIX. Ecan ogHO4YIeHd He cojgep-
JHHT ODepeMeHHBIX H ABJAAETCA YHCJAOM, OTHHYHBIM OT HYJAA, TO
CTEeIIeHE 2TOTO OJHOYJIeHa CHUHHTAXOT ]Jﬂ'BHﬂﬁ HYJI0.

Yucao 0 asaserca OAHOYIEHOM, CTeNeHbL ROTOPOT'O He OoIIpeleJIeHA.

YnpaxHeHuns
470. fiBnAeTcAa 1M ONHOYJIEHOM BBIpaXKeHHE:

a) 3,4x%y; r) x%+ x; ) a— b k) ¢1%

6) —0,7xy?; 1) x%x: 3) 2x+ )% n) —m;

3 . .

8) a(—0,8); e) —Imdnm"'; u) —0,3xy% M) 0,67
471. Banucad JM B CTAHAAPTHOM BHJE OJHOMWJIEH:

a) 6xy; B) 0,56m * 2n; n) -y

6) —2aba; r) —bea; e) 5p°p??
472, [IpeacraBeTe OAHOYJEH B CTAHJAPTHOM BH/Ieé M HABO0BUTE Ero Ko-

appuenT:

a) 8x%x; 8) 3xy(—1,7)y; ) gmzn B

6) 1,2abe-5a; 1) 6cH-0,8)c; zéﬂzx[_ 3_]01 2
473. [IpuBeguTe OJHOUJEH K CTAHAAPTHOMY BHAV:

a) yy’y; B) —8ab(-2,5)b%; 1) 2mPn - 0,4mn;

6) 0,15pq - 4pg?; r) 10a *p*(—1,2a%; e) —2x% 0,5xy°%.
474. HalianTe 3HaveHde OAHOWICHA:

a) —0,125y" mpu y=—2; 6) 12x% opm x=-0,3, y= %
475. BuiuucanTe 3HaueHHe BhIPpAMKeHHA:

a) 3,7m? opu m = 0,4; 6) —3a®h npu a=-0,1, b=4.

476. Illupraa TpaMoyTOTBEHAKA paBHa m CM, a AJHMHAa B & paa fonnme
mupuHel. Haligure naoomane NpAMOYIOJIbBHMKA.

477. Hemy paped 00LEM TPAMOVIOJLHOTO TAPAJICIETHICAS, IITHPHIA
EOTOPOrD ¢ ¢M, AJMHA B 2 pasa 0oiblie IIMPUHBL, 8 BhICOTA B 2 pa-
3a DoabIme MIHHBL?
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478, Kaxosa cTemenh OJHOYJICHA:
a) —Tx%y5% B) 0,8mn k% ) —6m";
6) —abe; r) ab®c?; e) 237

479, HafimnTe KoopaWHarThel TOYEW B, cumMerpwuHoH Touke A(—7; 13)
OTHOCHTEJIBHO: a) ocH X; 0) ocu y; B) HAUAIA KOOPIMHAT.

480. @yuernua sagaga GopMyIoi y=—§x. IHafinuTe sHavenHe (QVHE-
OHH OpH x =—3; 3 %; —;; 2,4, Ilpn kakoM Xx 3HAYEHHE I PABHO
1; —-6; -10,27

43 . 31!1 ) ﬁ 2!‘: . ﬁw
610 ! 925 . g9

481. Hajigure 3HadeHHe BhIPAKEHIA: a)

22. YMHOXeHne OOHOUYNMEeHOB.
Bo3seeneHme ooHo4YNeHa B CTeneHb

[Ipr yMHOMKEHHH OIHOYJEHOB M BO3BeNeHHMH OJHOYJIEHA B CTe-
NeHb HCIOJLB3VIOTCA NPABHIC VMHOMKEHHA CTelneHeH ¢ OJHHAKO-
BEIMH OCHOBAHMAMH M NPABHJIO BO3BEJEHHSH CTEINEHH B CTEleHb.
[Tpu sTom moaydaerca OAHOYJIEH, KOTOPBIN 0OBIYHO TPEeACTABIAIOT
B CTAHAAPTHOM BHJe.

HDpumep 1. HepemuomuM ogHowIeHE —5a “be u 4a?h’.

b CocrasumM npouzseieHue 3Tux ogHowleHos. llepemHomum mx um-
CJIOBLIE MHOMHTEIN W CTENEeHH ¢ OAHHAKOBBIMH OCHOBAHHAMI,
IHoavumm

—5a’be + 4a’b' = (-5 - 4)(a*a?)(bb")e = —20a P c. <
Mpumep 2. Haiigém npownsBesenme ogHouIeHOR —X -y, 4x7y" u —bHxy.
b Umeem —x gy 4x P (—5xy)=— 14+ (-5)x x"x)yy’y) = 20x°y" . <

IIpumep 3. Bosseném B TPeTbH CTELHEHBL OMHOUIEH —24 %p.

FHDEHGJII:-S EMCH IIPABHJIAME BO3BeOeHIHd B CTelleHb IIPOH3BEJEHMHA H
. 4 o,
CTCTTCHTIT, ; : oo ;
(-2a%)? = (-2)*(a®)* b’ = —8a H*. <

IIpumep 4. BoseenéM omgHowIeH —x 'y’ B 4eTBEPTYIO CTENEHb.
P Nveem (—x3ydt = (-1)* (B - () = x13P <
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YnpaxHeHus

482.

483.

484,

4835.

486.

487,

490.
491,

492,

493.

BHITIOJIHUTE YMHOMKEHNE:

a) 4x - Ty B]gaba‘gﬂb; n) —0,6a %+ (—10ab?);
T , . : _ o g gopesig

6] —8x«5x7%; r) X%y’ - (—6xy7); e) —men pmen .

[lepeMHOKETE OHOMIEHEL:

a) —11x*y u 0,3x%%; B) 4xy, —x* n —y;

6) a® u —ab’c; r) a*x”b, —0,6axb® u 0,6a’b’.

BHITIOJIHUTE YMHOMKEHNE:

a) 3,5-3m: r) ab: (—Taby-4a; ‘

6) —6ax®-9bx”; m) 10x7% - (—xy”) - 0,6x™;

B) —8a’b*+ (—8a®b’); e) —9ab?- 3a®- (—4b).

Ilpepcragere HeCKOOBKHME cuaocobaMu ogHodwaeH Ga % B BHJOE TIpo-
HabkeleHHMAd IBVE OJHOYW/IeHOE CTAHIADTHO'O BHIOA.

ITpeacrasnre ogmouren —12x %y® asymsa cnocobamu B Buae npouns-
BEIeHUA!

a) ABYVX OJHOYJIEHOB CTAHAAPTHOIO BHJA;
0) Tpéx ogHOYNEHOB CTAHAAPTHOTO BHIA.

BeinmosauTe BO3BEAEHHE B CTEINEHB: )

a) (3x%)%; B) (—2a'¥)’; m) (—a®be);

6) (4m)?; r) (-3x%)*; e) (—a’b’c)?.

IIpencragbTe B BHJE OJHOYJEHA CTAHJAPTHOTO BHJA:

a) (2m*)*; B) (—0,6m *n?)?; n) (—xy'p Y

6) (3a)%; r) (—2xy%)?; e) (—x*y*m)>.
BoassegnTe ogHOYIEH:

a) 5.1'23./3 B KBaJpar; B) —2m°n? B YeTBEPTYI CTeleHb;
6) —4ax® B Ky0O; r) —a’be?® B mATYIO cTeNeHb.

HPE,I[CTHB]:-TE BEIDpAAeHIIe E BHAOe KBAIPATA GEHDIUIEHH:
a) 81x': 6) 121a°: B) D,ﬂgylz; r) Ehﬂ.
I[IpeacTaBLTe RLIpasKenHe B BUAe Ky0a OAMOUJIEHA:

W -] 8 [
a) 64x"; 6) U,D[}lyu: B) —0,008b°%; ) —Eal".
IIpencTaBeTE KAMIBI H3 OJHOWISHOB:

a) 9b%2 100m?n® B BHme KBazpara OAHOYIEHA;
6) —a®b®, —27x%p" B Buae xyba omHOUIeHA.
Sanumure KAMRIBIE M3 OTHOYIEHOB!

a) 16x°%, 49m®n* uw m® B Buze wBagpara omHOUIeHA;
6) ¢?, -8m? um 1000x3%y® B Bume wybHa ogmowmena.

‘; T f}_fﬁ,l—:uilln;'e—;}.:
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494. Kakoii ogHO4YJIeH HaJ0 BO3BeCcTH B KBajapar (B ky0), 4yTobsl NONYUHTE
OIHOYWIIEeH: &) xﬁylz; 6) 1000 000m '8?

495. TlpencTarLTe REIpaskedAre B BHJAC OJHOYMNCHA CTAHJApPTHOTO BHA:

a) 25a: (3a?y; ) (—10¢ Erén,numcl-l;
6) (—3b%)'- b e) (—3b?)*- gba;
B) 8" (=p)’; ) (~2x°)* L—;ﬁ;x*] ;

5 d

r) (—e?* 0,15¢%; 3) [—ééf'] - (—16y7).

496. IHa ogxnomMm ckaame deLmo 185 T yraa, a Ha apyrom — 237 1. llepBuIi
CKJIAZ CTAA OTOVCKATE €/KeIHeRHO mo 15 T yrms, a BTopoii — mo
18 7. Yepes croIbKC AHel Ha BTOPOM cKJajle yrad OyieT B II0J-
Topa paza 6odblie, yeM Ha lepsom?

497. Ilpamana, aApiapoinadgca rpadueEomM (PVHKLIHH, 3aJaHHEOH (opmMyIoil
¥y = kx + b, mepeceraeT ocu kKoopauHaT B Toukax A(0; 6) u B(—4; 0).
Haiinure £k u b.

498. Toura A(a; —3) cunmMerprHuHa Toure B(4:H) oTHOCHTEIBHO: a) OCH
abcitiee; §6) ocw opawnaT; B) mawana woopawnat. Hafigmre zmatie-
HHAA a@ 1 b.

23. DYHKUMN y=x° N y =x° U UX rpapuku
3aBHCHMOCTL NIOMIAAM KBajJgpaTa OT ero CTOPOHBI H 3aBHCHMOCTH
obbeMa Kyda oT ero pedpa ABIAOTCA IpUMepaMB (GVHKIHIE, KOTOPbLIE
sagaoTea (POPMYIAMHE Y= X° B y = X°.
IlocTponm rpahur (PYHEKOIHH ¥ = X
CTBEHHBIX BHAUEHHH X H §:

2, CocraBuM TabJAHIly COOTBeT-

x |-3|-248 |-2|-1,5 |-1 |0, |0 | OS5 |1 |15 (2 |20 |3

y |9 |62 | 4 | 2,26 |1 (0,25 (O (0,25 |1 [2,25 |4 |6,256 |9

[ToctponMm Touru (pHc. 75), KOOPAWHATEI KOTOPBIX VKasaHbl B Taban-
ne. Yrobbl TouHee NMOCTPOMUTHL rpaduk BOMM3M Hadajla KOOPAWHAT, BEI-
YHCJAUM ellé HeCKOJIBKO 3HAYeHUH (DYHKIMH:

3 -0,4 -0,3 -0,2 —(,1 0,1 0,2 0,3 0,1

Y 0,16 0,09 0,04 0,01 0.01 0,04 0,09 0,16
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Puc., 75 Puc. 76

W3 Tabnuusl BHAHO, UTO NPH 3HAYEHH-
AX x, OJIM3KHX K HYJ0, 3HadYeHHA QPVHE-
T MAIO OTANYAHEITCS OT HY.JI. BHH"-II”IT,
rpadgmk (PYHKOHH BOIH3H HaYala Koop-
JUHAT [OOYTH CJAHBAETCA C OCBHID X.

Yepes oTMedeHHEBIE TOYKH IPOBEIEM
mrasuyio Juarn (puc, 76). IToayaum rpa-
(e PyuURITAN y=x2. flco, wTo rpagmi
byHEIUM y =X HEOrPAHWUYEHHO TMOJHMU-

MaeTcd BBepPX cIpaBa ¥ cJIeBa OT OCH Y.
I'padur dyEROHE =X 2 HA3BIBAIOT na-
pado.oil.
Tlepeuncaunv  HEKOTOPLIC  ceolicmed
DVHEKIMK i = X° ¥ BLIACHHM, KAE OHHU OT-
paxsawTea Ha ee rpatdhure.

§ 7. OaHo4NeH,! 115




1.

ObnacTei0 onmpefeneHHA AAaHHOH (PYHKIHH ABIAETCA MHOMKe-
CTBO BCeX AE€MCTBUTENbHBIX YHCE].

2. Ectm x =10, mo y=0. Tosromy rpa®vux QYHKIHH TPOXOIHT

gepes HAYAJO KOOPIMHAT.

3. Ecoin x #0, 1o y >0. [HeilicreuTenbHO, KBAAPAT JO00r0 4Kca,

OTAUHHOTO OT AYJIA, TONOMKUTEICH, 3HAYHAT, RCEe TOUKW Tpagm-
Ka (pVHKIHH, EpoMe TourHK ((; 0), pacnolo:eHEl BEIIIE OCH X.

4, HDDTHRDHGHDHHHJM JMAYeHTWAM X COOTBETCTRBYeT OHO W TO

#e 3HAYeHHe Y. ITO cJejyerT U3 TOro, 4To (—x)%=x* npu amw0-
fom x. SHAUMT, TOUKM I'paduEa, UMEKILINe [IPOTUBOIIOI0OMHbIE
a0CIMCChl, CHMMETPHUYHEl OTHOCHTEILHO OCH Y.

IMocrpouM Tenepb padur GyHKIHE y = x°. CocTaBum TabamIly cooT-
BETCTEEHHEBIX JHAYEHHI ¥ H Y., OKPVIAAL 3HaTCHIE o 00 COTRIX:

X =2

-1,

-1

—0,5

0,5

1.5

Uy -8

—3,38

-1

-0,13

0,13

3,38

ITocTponm Toukn (puce. T7), KOOPAMHEATEI KOTOPBIX YKAasaHel B Tabnnue.
Yepes ormMedeHHbIe TOYKH NPOBEEM IIaBHYI0 JuHMIO (puc. 78). Ilony-
YUM Tpaur QYAKIIAA = X°. JTOoT TpahuE HeOTpaHUYeHHO IPOI0JI-
jKaeTcA COpaBa OT OCH I BBepX H CIeBa OT OCH Y BHH3. 3aMeTHM, UTO
BOMIHM3KM HAYAJA KOOPAHHAT rpaduye VHKOMHE OOYTH CJAHMBAETCH ¢ OCBH X

(ecom x = 0,2, o y=0,008; ecoiu x = 0,3, o y=0,027).

IMepeuncanuM HeKOTOphIe céoilcmead QOVHRIAH Y =X° W BLIACHUM,

116

KAaK OHH OTpa)awTcd Ha eé rpadure.

1:

2.

3.

4,

nasa

Ob6nacThio onpejeJeHna JAaHHOH (DYHKIMN ABISETCH MHOMEe-
CTBO BCEX eMCTBUTEJNLHBIX YHCEJ.

Ecan x=0, o y=0. llosromy rpadur GyHEUME IDOXONMT
yepes HAYAJIO KOOpPIHMHAT.

Ecan x >0, o y > 0; ecan x <0, o y <0. JleficteuTennio, kyb
HOJOMKHTENbHOIO 4YHCJA €CTh YMCIO LOJOMMTe/lbHOoe, a KyD
OTPHIATEILEHOTO YHCAA ECThH YHCJAO OTPHIATEILHOE., SHAYHT,
rpauK (GYHKIIHA PacHIoIoMeH B TIepRoH M TpeTheH KOoOpAH-
HATHbIX 4YeTBepTHX.

IIpoTHBROIMOMOXKHLIM 3HAYEHHAM X COOTBETCTBYIOT IIPOTHBOIIO-
JOKHBbIE 3HAYEHMSI . JTO CJENYEeT M3 TOro, 4rTo 1pH JArdom
SHAUEHNH X BEePHO paBeHcTBO (—x)?= —x3. Bmauwnr, Touxm rpa-
diKa, TMEIONAe TPOTHROTIONOKALIC abCIIHCChI, PACTOIOKCHET
CHMMETPHUYHO OTHOCHTEIbLHO HAYAJNA HKOOPIHHAT.

{IN CteneHs © HETYpPankHBIM NMOKa3aTEeNneEm
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C TOMOINEIO rpaKoR [IJFHK.II:IHIUI y=x? T T2 | '
B =X MOEHC HalTH IpHONHKEeHHBIEe 3Ha- - 1] |
UeHMHA HOPHEH HeKOTOPblX VPaBHeHMH. ; i } i
: - —4 '
HDpumep 1. Pemum ypaBHenue x“=x + 1. H’ | :
b IlocTpouM B OAHOH cHCTEMEe KOOPIHHAT Al 5 i

rpadhukn GyEEOMA y=x" uw y=x+1 Puc. 80

(puc. 79). Ity rpadurHy lHepecerawTCH 2

B OBYVX TOHHEAX. Aﬁ[:IIHGCLI TOHER IIepPeECETeEHITHA I"pa[l]IrIROB SIBJAMHITCH
TeMH 3HAUCHHAMH NEpPeMeHHOH X, NPH KOTOPLIX BHIPAMKEHHA X ° W
X+ 1 IDpHHUMAIOT pABHBIe 3HAUEHNHA. 3HAUHT, aA0CIIHCCHL TOUEK IIe-
pecedyeHns ABAAKTCA KOPHAMM ypaBHeHus x>=x+ 1. Hs pucyHKa
BHMJIHO, YTO 2TO VPABHEHHEe HUMeeT KOPHH

x;=-0,6, x,=1,6.<
IIpumep 2. Pemmum ypapHeHHe x°= 3x.
b IlocTpouM B oOJHOH KOOPAHHATHON IITOCKOCTH rpadHEn GQVHKIHKE
y=x" m y=3x (puc. 80). I'paduru sTHX QYHEOUE OepeceKaroTcd
B TPEX TOYKAX. YpaBHeHHMe x "= 3x mMeeT TpH KopHa: —1,7. 0 1 1,7.
Samerun, yro yucao 0 ABIAHETCH TOYHBIM 3HAYEHMEM KOPHH, & 4Mcia
—-1,7 m 1,7 — npubmiKEaHBIME.
Hrax, MBI HAILIH, YTO
21 =—17, xg=0; 24=1,Tid

IlpuMmeneénssiil HaMH cnocob pelmeHns  VpaBHEeHHMH HasbiBaeTcH

zpacguiecKum.

Vnpamneunﬂ

499. Ucnonesyss rpadus (DYEKIOUE g =X 5, H300paKEéHHBIA HA DPHCYH-

e 76 (cm. c. 115), maiigure:
a) aHa4YeHHA Y, cooTBeTcTByoImue x=0,75; —1,25; 1,25; —2,2; 2,2;
0) 3HAYEHUA X, KOTOPbIM COOTBETCTBYET ¢ = 3; D.

118 g EEMIE Cteneds © HAaTypanbHbIM MOKasarenem



2500.

501.

502,

a03.

Monanayack TpaduKoM QYHEMAT ¥ = x° Ha puc. 76 Ha c. 115, Haii-
IuTEe:

a) sHauenne (WVHHKIMH, COOTBETCTBYIOIEe 3HAYEHW APryMeHTA,
pasaomy 1,4; -2,6; 3,1;

0) aHaueHUA APryMeHTAa, NPH KOTOPLIX 3HaYeHWe (PYHKIIMM PABHO
4; 6;

B) HECKOJBKO BHAYEHHH X, IPH KOTOPBIX 3HAYEHHUS (DYHKIIUH MEeHE-
me 4; Bonsmie 4.

BocnonszoBaBOINCE TPAUKOM (WHEIHH [ = x %, maiignre:

a) 3HavYeHHe ¥, COOTBeTCTBYIomee x = —2,4; —0,7; 0,7; 2,4;

0) sHaueHWA X, KOTOPHIM cooTBeTcTBYeT ¥ = 2; 0,9;

B) HECKOJIBEO 3HAYCHMH X, IpH EOTOREIE SHAYEHIIE [l]“_'fHRIJ;HI”I DOIIR-
e 2; MeHwine 2.

IMpunagte:xur au rpaduky GOVHKIHH J = XxX° ToYKa:
a) A(6; 36); 6) B(—1,b; 2,25); B) C(d; —=2); r) D(1,2; 1,44)?

Henoneava rpadue (pyHRIHR y—-xa

ouTe:
a) aHadYeHHe }, COOTBeTcTByIOmee x=1,4; -1,4; —1,8; 1,8;
0) sHaueHue X, KOTOPOMY coorTBercrsyer y=-—4; 4.

3

Ha puc. 78 Ha c. 117, man-

[Tonaeayack rpadhuxoM QYHEINE y = x°, Hallaure:

a) sHaveHme (QYVHKIMM, COOTBETCTBYIOIEE 3HAYEHWK AapryMeHTa,
pasaomy —0,7; 1,2;

0) 3HaueHHe apryMeHTa, KOTOPOMY COOTBETCTBYET 3HaAYeHHe (DYHK-
UK, paBHOEe 3; —3;

B) HECKOJIBKO 3HAYeHWH apryMeHTa, IpPH KOTOPBIX 3HaYeHHe (PyHK-
oA boapime —3, HO MeHBLIIE 3.

TpUHAATCHKAT A TpaduKy (DYIRIAA ¥ = x° TouKa:
: .
0.9 —0.008): 1,3, L1,
a) A(—0,2; —0,008); ﬁ)Ble,E}S], B) C 397
B opuoil 1 TOM e cucreme KoopiHHAT HocTpoiTe rpadurn pyHE-

ouit y =x 1 y=x%, roe x> 0. IToxpayAch IOCTPOEHHBIMHU rpadu-
kamu, cpaBauTe: a) 0,6% u 0,6% 6) 1,57 m 1,56% B) 2,72 u 2,7%.

IIpn rarux BHAUEHUAX ¢ TOUKA P(a; 64) npuHagiexuT rpadury
pyukEm: a) y=x% 6) y=x%
2

(Has padomet 6 napax.) Uenonbsya rpadur GyHeLuuE ¢ = x °, M300-
PaXKeHHBIH Ha pHCVHEe 76, pelIiTe VpaBHeHHe:

alipt =y 6) x%=—1; B) x2=5; p) ot 0,

1) PactipegeanTe, KTO BEINOJHAET 3agaHmA a), 0), a KTo — 3zajga-

HHUA B), T'), W BRINOJHHUTE HUX.

2) IlposepnTe APYr Vv Apyra nNpaBMJIbHOCTH BBITIOJIHEHWSA 3ajlaHMil.

3) CaenajiTe BBIBOJA O 4YHCe KOpHeH ABHEHHA X °=g Ipu pas-
Fif yp

JHYTHEIX 3HaAYTeHHAX d.




209, Pemmrure rpagmtiecky ypaBHeHHE:
a) x%= x + 6; 6) x*+2x—3=0.

510. (da pafoms 6 napax.) Ucnoneaya rpaduk QYHKOME ¥ = X °, 13006~
payKE€HHBIA Ha pHcyHKe 78 (c. 117), pemmuTe ypasHeHUe:

a) ¥3=8: i I -
0) x3=—1; r) x%3=0.
1) PacnpegennTe, KTO BEIMOJHAET 3ajaHHA a), T), a KTo — 3aja-

HuA 0), B), H BEINOJHHTE HX.
2) IllposepsTe APYr v Apyra, NpaBuJIbHO JIH BBIHOJIHEHD 3ajlasaue,

3) CnenaiiTe BBIBOA O 9HMCIe KOPHeH ypaBHeHMA X °=a Tpm pas-
JTUYHEIX 3HAYeHHAX d.

911. Pemnure rpadgpuuecKky ypaBHeHHE:
a) x%=4ux; 8) x*=—x + 3.

512, CpaBuuTe 3HAYCHUS BLIPAYKCHHI;
a) 0,3'% u (-0,3)'5; r) (-1,4)% u —1,45;
6) (-1,9)*' u 1,9%; n) —64 u -25
B) —5,6% u (—5,6)%; e) -0,8'" u (-0,8)'.
913. He BrinoanAad nDocTpoeHHA, HAHJHUTE KOOPIHMHATHEI TOUKH Ilepecede-
HHAA Tpa@uror Qyarnud y=38,0x w y=0,6x—19,2.

514, ¥IIpocTHTe BREIpaKeHHE:

a) —0,6a’b(—2a%h*y; r) (722y)? - (—TytY);
6) 0,8xy'(—6xy")%; ) (—acl - (—2d2¢)y’;

2
B) —a'b(~3ab)*; e) 3p°y - [-épaq] -

KOHTpONnbHbIE BONPOCHI U 3aaHNA

MpueeawTe NpuMep oaHOYNEeHa CTaHAapTHOro Buaa.

MNpeacTassTe B CTaHAAPTHOM Buae ogHouneH 5Sab’ - (—3a*h) v ykaxure
ero koaddguumeHT.

Chopmynupyiite onpeaeneHue creneHdn ogHouynexHa. MNpueeaute npu-
Mep OAHOo4NeHa MATOW CTeneHwu.

Chopmynmpyinte ceoncTea cbymcu.nu y = x*, Kak oTpaxaioTcs 3T1 CBOWA-
CTBa Ha rpaduke GyHKUMN & = x°?

Cohopmynupyite cBoicTBa QyHKUUK ¥ = x?. Kaxk oTpaxaioTcsi 3TM CBOIA-
cTBa Ha rpaduke yHKUMK ¥ = x°7
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Haa mex, kmo xouem 3Hambs Ooabule

24. O NpocCTbIX U COCTABHbLIX Yucnax

HanoMHMM wu3BecTHBIe BaM ONpejeneHMsA MNPOCTOr0 M COCTABHOIO
ypcyaa. HarypanbHoe YHCI0 HAa3BIBAETCH IPOCTHIM, €CIH OHO HMEeT
TOJBKO JIBA HATYPANBHBIX JeJHTeNfA: eJWHHIY H caMo 9To 4uucao. Ha-
TYPAJbHOE YHCJA0 HA3BIBAETCHA COCTABHBIM, €CJIM OHO MMeeT Dojiee [ABYX
HATYpaiabHBIX aenureneil. Yuciao 1 He ABIAETCA HM NPOCTBIM, HH CO-
CTABHBIM YHCJIOM.

BeinumeMm B nopsajake BO3pacTAHMA MPOCThIE YNCTA, BXOAALIHE B nep-
EVH) COTHH) HATYDAIBHBIE HHCC. H[]JI}F"'-II*IM

2, 8, 8, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41,
43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97.

B mHacTosmiee BpeMsa cocTapjeHB! TabIMIBI, cOAep:Kallie MHJIJIHOHLI
NMpocTeiXx 4dncesi. EcrecTBeHHO, BCTAET BONPOC, CYIIECTBYET JW HAMDO/Ib-
mee mpoctoe uucygo. Orrer wa sroT rompoc emte B I B, mo m. 2. jgan
BeMHUKHH rpedeckrH MaTeMaTHE EBEINI, EoTOpBIH JoKaszald, UTO <«IIPO-
CThIX upcen DoJbloe, yem JH00e MX 4YHCeI0os, T.e. DeCKOHeYHO MHOIO.

IIporeaé™M COOTRETCTRYVIONICE JTIOKA3ATEILCTRO METOJOM OT TPOTHBHO-
ro. HooyeTHM, UTO CVINeCTBYeT HAHOOJBINIee opocToe uucaoc p. Cocra-
BHM HpGHEBEj‘J‘EHHE BCex Hp()ﬂ’l.‘bl}i yHCel OT 2 ,H,CI' _P BEJAHUYHUTEIEHD H
0o003HaYUM eT0 49epesd d:

=235 ..vpi

Paccmorpum uncno a + 1:

at+tl1l=2-3-6-...-p+1.

Yucno a + 1 He ABIAeTcAd IPOCTHIM, TAE KAK OHO Dojblle p, a 10
II]:]E,EI;II{]JI(}DREHHH}, p = HHI/Iﬁ{]HhIﬂHE H[}(){BT[]E THCIIO. DH{] HE MBJIHETCH
TAKKE COCTARHLIM, TAK KaK IO CROMCTBY JICMHMOCTH CYMMEI HE JICTATCSH
HHM HA OJHO M3 HPOCThIX UHMCE, BXOAALIUX B IPpOoU3BejeHre 23+ 5+ ..." P,
A ApPYIUX HOPOCTEIX YHCOE, OO0 Ipeanodo:EeHEn, Her. lloayuyenHoe npo-
THROPCUHC TIOKAZLIRACT, UTO TIPEANONOMKCHHAC TCREPHO W HaubOILIITeTO
IPOCTOrO YHCJA He CYIOecTBYeT.

MareMaTHEM MHOTIO Pa3 JEJalH HONBITEH HAHTH Kaxoe-aHDo BhIpa-
JKEAHe, 3HaAYCHUAMA KOTOPOTo SBIAINTCA TOMLKO TPOCTLIe wHcrna. Pac-

EBKNUL — ppeeHerpe4eckuil maremaruk, XuBwwuia Ha pybe-
we IV—IIl Be. Ao H. 3. MaeHLIA ero Tpya «Havana» B 15 kHuMrax
COAep¥UT OCHOBLI AHTWUYHOW MaTemMarvku, anemMeHTapHOn reo-
METPWUKM, TEOPWUWU Yucen, obwen TEopUK OTHOWEHWA W MeToaa
onpeaeneHns nnowanein v obsémos. EBkNnMa okasan orpoMHoe
BMAHWE Ha passuTve maremarvkn. Ha npoTaxeHwn ABYX Tbi-
CAY NeT ero Tpaktart «Havanar ABNANCA OCHOBHLIM Yy4YeDHWKOM
MaremaTuku.

LNAE TeX, KTO X04HET 3HdThE OONBLUS

1 r
L
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CMOTDHM, HAIDHMep, BelpaskeHue F(n)= 2n °+ 29. Brlumciasasa ero 3Ha-
venus opu n=1, 2, 3, ..., Haugém, uto F(1)=3, F(2)= 587, F(3) =47,
F{4)=61, F(5)=179, F(6)=101, F(7)=127. Munl BAIHM, YTO KayKJALIHA
pas moJgydaeTrcd IpocToe uicao. Mo:HO IpemllofoMHTE, 4TO 3HAuYeHHe
BRIpasReHus F(n) npu g0d00M HATYPAJIBHOM /1 SBISETCS OPOCTHEIM UG-
aom. Opmaro aro He rak. Hanpumep, umeno F(29)=2:29%+ 29 we sas-
JAEeTE H];][][!TLIM, TAK KAK I3 CBOHCTBA AedHMOCTH CYMMBI CJAEIVET, 9TO
OHO menauTcda Ha 29.

Marematur Ilbep ﬁDEpMﬂ B XVII B. mpeanosaran, 4to Bce uucja,
safganabie hopMmynoi 28y — npocteie, rae n =0, 1, 2, .... HeiicTen-

1
TeaLHO, AJaa n, pasaeix 0, 1, 2, 3, 4, nonvuaercs: 22" 4 1= 3,24 +1=5,

222+ 1=17, 223+ 1 =257, 2314— 1=65537. 910 HPOCTHIE YMCA. Opnaxo

Jleonapa iinep B XVIII B. nmokazan, 4ro umcno 2 2 1=4294967 297
genuTca Ha 641, T. e. He ABAAETCA NPOCTHIM.

Besakoe cocraBHOE YHCI0, KAK M3BECTHO, MOYKHO NpPeACTABHTHL B BH-
e TMTPOM3BeJeHHA IPOCTHIX YHCeJ, WJIH, KaK TOBOPAT, Pa3JIOKHTL HA
MIpOCThIe MHOMKHTENH, W MPHTOM eJHHCTBeHHBIM crnocoboM, ecin He
VYUTBIBATH MOPALOK MHOKHTenei. Pasnosum, Hanpumep, Ha NPOCThIE
MHO:¥KHTean yuciao 360:

360=2-180=2-2-90=2-2-2-45=
=2+2:.2-3-16=2:2-2+-3-8:56

HPH p&EHOH{EHHH qHCJIAa HAa Hp{]EThIE MHOMHTEJIH IMPOH3BEJEHHE OJH-

HAKOBBIX MHOMKHTeNell Oo0LIYHO NMPemcTABIAIT B BHJE CTEIleHH:

360 = 2%-32- 5.

Pasnosennem uucen Ha NPOCThie MHOMHTENAN VA0DHO MOJL30BATHLCHA
IpH HAXOMKJIEHUH HX HanbDoJbinero odiiero AeJqUTeNld HJIH HANMEeHBIIero
of1ero KpaTHoro.

Haiipgém, manpumep, Hauboasmui oOIIMI JeUTeNk U HaHMeHbIlee
obmiee kpatHOe umcen 504 u 2352. PasnoxmuB KaxKgoe U3 3THX UHCE
HA TPOCTBIE MHOMKHTENH, IOJydaeM, 4TO

504 =23-32.7 u 2352=2%1.3-7%

Yrober HanTH HAROOJABIIHI O0IIHMH AeJTUTENb ITHX YHCEJ, HAJ0 Kaim-
OBIH M3 MHOMEHTeJeH B3ATE B CTEHOeHH ¢ HAUMEHLIIHM IIOKazaTeseM,
¢ KAKMM OH BXOAMT B 3TH 4MCAd, 4 4yTo0bl HANTH MUX HAMMeHbllee obllege
KPATHOE — ¢ HAHDOJBITHM MTOKA3ATEJEM,

QbosHauue depes ¢ HAHOOJNBINHE oDIIKUE TeJHTeIL STHX 4YHCe , a ue-
pes B MX HauMeHbllee o0luee HparTHOe, NOJAYyYaeM, 4TO

d=2%3.-7=168, k=232 72=17056.
ITpumep. Hanmenrmmee odiee xKpatHoe ARYX uyMcen paruo 96. Onmo

H3 9THX uncenl — yueao 6. Kakum momer DbiTh Apyroe 4ucio?
b Pagmoxxue unciaa 96 u 6 Ha opocThle MHOMKHTENH, OOJYYIaeM, UTO

96 =2°-3, 6=2-3,
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OueBHAHO, YTO B PasjOKeHHEe HCKOMOTrO YHCJIA HA IIPOCTHIE MHO-
FATENIH AOJKHBI BXOAHTHL HATH ABOeK M He OoJee OAHOI TpPOMKH.
3uauuT, BTOpOe umMcao jaubo pasuo 2°, T.e. 32, aubo parHo 273,
T. €. 906. <

anaxﬂeuuﬂ

915. IlpuBenuTe KOHTPUPHMER IIA VTBEP:KIEHU!

) SHAUEHIE BRIPDMAKEHNS a°+ a+ 17 upu mro6oM 3HAYEHHHM d fB-
AdeTcd OTPOCTEIM YHCIOM;

D) He cyLUecTBYeT TAKOI0 HATYPAJLHOI'O YHCIa, ROTOPOe ABJIHETCH
AeTIHTEJIEM .]'IH}E[]I'{) HATYVPAJIBHOD HHOIA.

516.| [lokaxuTe, 4TO 3HAUYEHHE BBIPAYKEHHA ABJIAETCH COCTABHBIM UHC-
JIoM:

a) 15"+ 31%; 6) 167+ 25°— 414,

517.| Haiiure HanboJsiblilee JABYZHAYHOE YMCJIO, PABHOE MPOUBBEAEHUIO
ABYX MOPOCTBIX YHCEJ.

518.| [Iycrs p — mpocroe umeno. YKaMuTe HAWMeHbIIee SHAYCHHE P,
NpM KOTOPOM 3HAuYeHWe BhipameHusA 27— 1 He ABIAETCA MPOCTHIM
HHUCJIOM.

819.| Hajigure BCe mpocThie 9HCIA, HA KOTOPBIE AEJHTCA CyMMa:
a) 2422+ 28424 6) 5+ 52+ 5% + 54,

520. PasznoxxuTe HA OpoCThie MHOMHTENH 4dHcao: a) 5082; 6) 7605,
021.

Pasnomxure Ha nNpocTbie MHOMKHTENH YHCIO d, €C/lIn
a=1"2:3:4:6-6+7-8+9+18;

222, Hatignre manbonsmuil obIMAN AeTHTeNh STHCeT:
a) 765 u 315; 0) 792 u 1936.

223. HafianTe mauMeHnITiee obDITee KpaTHOe YHCET:
a) 294 u 756; 0) 693 u 1617.

;524.-|B HOCJAeOBATEILHOCTAX 3alMcaHbl B IMOPAJAKEe BO3pacTaHHA Bece
HaATypajdbHBIE YHCJa, KOTOphle He npesocxoaaT 200, npuuém B
NNepBoOH MTOCHeA0BATENLHOCTH 3AIHCAHBI YHCaa, KpaTtHbie 6, a BO
BTOpPOl — KpaTHBIe 8:

6, 12, 18, ...;
B, 10;:24; .o

CKONBKO B 3THX NOCAeNOBATE/ILHOCTAX OJWHAKOBBIX 4UHcen?

925. Karoii nudpoli okaHuyHBaeTcd 3HAUEHME BhLIpasKeHMA:
a) 45°— 317; 6) 372+ 215+ 4512

NA TéX, ETO XO4eT 3HATh "_‘-II.']I-.'L;H—'
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526.

AdononuurtensHsble ynpaxHenusa Kk rnase Il

K naparpadgy 6

Bepuo i1 papeHCTBO:
a) 32+ 4%+ 5%2=6% 6) (1+2+3+4)2=1%+ 23+ 3%+ 4%

527.| HDoxaxure, uro 26 '+ 15°~11Y xparno 10.

528.

929.

330.

531.

232,

933.

934.

9395.

536.

a37.

338.

Pazmoskue umciIo Ha TpOCTEIE MHOHTEOAH, IRDeJCTAaBETe eI'0 B BH-
e ITPOHIIBECTEHITA CTEIIeHe IPGCTREIX YHCET!

a) 54; 6) 144; B) 225; r) 500.
IIpeacTaReTe YHCIO B BHIAE CTEONeHH ¢ OCHOBaHHeM 2 MIH 3;
a) 64; 0) 81; B) 512; r) 729; n) 1024.

IIpegeTaBBETE YHCIO B BHAE CYMMEI CTENeHel gmcaa 2:

a) 6; 6) 18; B) 42.

IIpencraprTe 4HCIO B BHAE CTENeHH ¢ IHOKa3aTeeM, OTJHUYHBIM
orT 1:

a) 121;  6) -32; B)0,125; 7r)625; 1) -0,216; e) 0,343,

HaiguTe znavenve BEIpaXKeHHA:
a) 0,001x?® upu x=-2; B) Xy’ upu x=5, y=2;
6) 1000y * npu y=0,1; r) 3x°y* mpu x=-2, y=-5.

HaliguTre sHaueAwe Beipazkenus (—1) " npum n, paBHOM:

a) 6; ) 11; B) 23; r) 70.

Briuncnure:

a) cymMmMmy Kyvb6oB umcen 5 u —3;

6) ky0 cymmsl umncen 9 m —11;

B) pasHOCTE KBajpaToR ducen 12 m 8;

r) kBagpat pasHoctn ducen 96 u —4;

1) VABOEHHOE NpOH3BeJeHNe KBAJAPAaTOB YHCeJd | H —o;

e) yTpoeHHOe Npou3BejleHHe ducna 15 m KBaapara uucna 4.

He mnmoamnss BLIYHCIEHHH, CPABNNUTE 3HAYEHHS BBIPDAKCHTIL:

a) (-0,03)* n 0; B) (-1,75)* n (-0,29)*;

6)0 1 (—1,25)7; r) 0,98% u 1,02°,

Yro Hogblile W HA CKOJIbEO:

a) 2% wan 3% r) 2-32 o 3 - 23;

6) 5% man 2% r) (11 +19)2 mam 1124 1922
CpaBHHTEe 3HAUEHWA BBRIDAIKEHHH ¢ W a’ npm a, pasHOM:
a) —12; a) O B} 5.

Haiipure opu x = 1,0 u ¥ =—2 3HAYEHUA BBIDAMKEHUII:
a) x2! _I2: [_x}E; 6] x3.'— _xsr {_I}E-
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539.| lokaxkure, uro npu A000M HATYPAJILHOM n 3HaueHHe JApobu AB-

240,

041,

842,

0943.

244,

945,

246.

247,

548.

249,

a2o(.

551.

552.

| YopocTuTe BRIpaskeHme: a)

JAeTcA HATYPAJTbHBIM YHCJIOM:
10" —1 10" + 8 10" — 4
a) —_—

o 0) —— B) —3
Karxne w3 gucen —3, —2, —1, 1, 2, 3 apndamoTcad KOPHAMH Vpag-
HEeHHA:

a) x* = 81; B) x%— x = 2: o) x®°—8x%—4x+12=0;
6) x° = 64; r) x! + %= 6x%; e) x® +8x°—x—3=0?

HoxasuTe, ITO He MMEET KOpHeH ypaBHelnne:
a) x2+1=0; 6) 225+ 3x 4+ 2%+ 1=0.

Ipyu KakoM SHAUEHMH X SHauyeHHe BeIpaxkeHusa (2x + 3) 2 pasno
nyaio?

Moka:xuTe, UTO ypaBHeHHe X'+ 3x%+ 2x%+ x + 6 = 0 me umeer no-
JOAMHUTENBHBIX KOpPHEH.

HUmeer nm vpapeEeHne x" — 2 + x'—x*+ x*— x + 1 = 0 orpunareisn-
HEIE KOPHH?

1.':"rrl'IIZ:I'l‘.}(]TIPITE.‘ BREIDAHEHHE,
B.} alualz{_aﬁ); 5) x{_x}{_x ﬁ); B) y.‘eyﬁyﬂ; 1_,) bnh nb:j.

IIpencraBbTe BeIpa:ieHHe B BHIe CTeIeHH:
a) 2°: 8; 0) 16 - 64; B) 7"-348; r) 813",

Hpe,I[CTEi_BLTE BEIDAKEHHe B BIe NPOU3BefeHNdA ABYX Mg-IDE..HTE'
neft, ofuH M3 KOTOpEIX pasen a° a) a'’; 6) % B) —a

3aMeHMTe X CTeleHbK) ¢ OCHOBAHUEM ¢ TEE, gTo0bl 1102 NYUeHHOS

PABCHCTEO OBLIIO TOMKTEeCTBOM:

4

a) ¢’x = ¢ 6) xc®=¢% B) ¢bx = ¢l1;

r) ctx = !5,

JaMOHHTE JACTHOC CTENeHLIO:
B.} E’Jl": hlz; '5) n-l,r.ﬂ] : TI.-I; B] {1”:{1; I‘] 121(]“ ]2-19

ITafinuTe 3HadeHHe BLIpa’KeHHA:

1
a) 18"%: 13%, B) 2R o) 510: 254 w) 21 .
2?‘5,3.‘1
ﬁ) 38.27- 1—-] 9'}_59‘ E} 33.55- ] z-'ri ﬁ-\J-
35, 2."} 3'_?.51[! 31”, 57 12'2

Yupocrure BhipaxeHe:
a) 673 6™ 6) 10°~ "= 10",
187 147-1+21ux+1

1.32n-1 > 0) 497 - Gn

HNononsurensHbie yNpaxHeHWa tage |l




293.

a54.

5939.

356.

5357.

358.

539,

360,

a61.

562.

563.
564,

565.

Briuncnure:
a) (217—43,07-5}“-+ S %; 6) 17,83"- 6,4 + %'2,8.

Yupocrure:
a) (=1)"-(-1)% 6) (-1)*": (-1)".
IMnomaAs Kpyra BEMUCASETCA To (opmyre S =nar 2, rge r — pa-
auyc kpyra. Kak maMeHHTCA ILIoUIajk KpPyra, ecJH ero parmyc
VBEJNMUMTL B 3 pasa; B 7 pas?

. 4 4
ObBém mapa Beraucaserca no opmyae V = g™’ rae r — pagmyc

mapa. Kak uamenuTca ob6wém mapa, ecid pajguyc YBeJIHUYHTHL B
2 pasa; B 4 paza?

EEI]I{(} JI OPH JO00M 3HAUEHHMH X PABEHCTBO!L

a) |x? =% 6) |cf=x3?

Haiinure sHAYeHMEe BRIPDAMKEHHHA:

a) 4+ 2,6 8) 0,2+ 57; n) 0,2°% 25%
1 13 1 6

ﬁ}[-a-] 318  1)0,41% 2,512 e}[g—] .81,

CpaBuuTe 3HAMEHWA BLIPARKENHIN;

a) 107 u 28-57; B) 2520 g 289. 330,

EI} 5[2 " 213_311; 1..} 6330 1 3'3-[]. 530_

IIpencTaBbTe BHIpaskeHHe B BHae 3 " mam —3":

a) (3% 0 (39% B -B8Y; p-(-3)%

YopoceruTe BRIDAMKEHUE!

a) (x)7- (—a*)"; 8)(x") =2 )

6) (- -y ) (e (P

3amMeHHTe OVKBY p BHIpa)KeHHEM TaK, YTOOEI MOJYYeHHOE PaBeH-
CTBO OBLJIO TOMJJAECTBOM:

ﬂ) pé= xzu; ﬁ} pT= le; 'H} p3cﬂ= (’:20; T':l y'?’_ (y2}~l=p5'
IIpepcrabpbTe B BUJE CTeNeHU:

a) 4% 221, 6) 2518 gt B) 8°-16'% r) 2719: 915,
TpeacTaRLTe BLIPAsKEHWE B BHAe X & WIH —x '

a) (—x%5 ) (=% B 1) (X))
CronpKkuMu crocobfaMHu MOMKHO TPEeACTABATH B BHAE CTEIEHH C I10-

KazaTeJgeM, OTJIHYHBIM OT 1, YHCIO:
a) 219 6) 25
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566.| [Ipn KaxKoM yCIOBHH:
4) CyMMa KBaJpaTOB JBYX YHCEJ paBHA HYJIO;
D) KBaJApAT CYMMbI JIBYX 4Mces paBeH Hyawo?

'567.| HarypansHoe umcio a oxaHuuBaercs eaununneii. Kaxoit nudpoii
OKaHYHBaeTCHdA CTelleHbE YHCIa d C HATYPAaAJdbHBIM HURHEHT’EHEM?
Jlna kakux emlé nudp BBINOJMHAETCA AHAJIOTHYHOE CBOMCTBO?

.568.| HokaskuTe, uTo npu aw0bdoM HaTrypaasHOM Fk:

a) ancao 3% oxamumBaeTcs egMHMIIE:
6) uncao 10" — 1 xparuo 3.

K naparpady 7

D6Y. Kaxosa cTemeHE OTHOUJICHA:
a) 3x%yT; B) a’b’; n) —8xY;
6) —10ab*c®; r) —xyz; e) 2,47

270, HPEHCTHBLTE BEIDaAeHHe B BHIc OIHOYWJICHa CTAHITAPTHOTO BHIA
H VEAXHTE €TI0 CTEIeHL:

a) bab - 0,7Tbe - 40ac; B) —a’h « 3a’b’;
™
a) —0,45bd - [ —lé*a.dj - Bab; r) 0,6x% - (—0,5xy°).

571. CocTaBeTe BCe BO3IMOMHBIE OJHOYIEHBl CTAHAAPTHOC BHIA ¢ KO-
addHUIImeHTOM D, cofepHKallie IIepeMeHHBIe X H Jf, TaKHe, 4UTO
CTelleHb HAMJA0I0 OJHOYISHA PABHA:

a) Tpém; 0) YeThIpém.

572, llpencrapbTe BRIPpAMEHHME B BUJE LPOH3BEIEHUA IBYX OJHOWICHOB
CTAHAAPTHOIO BYJAA, OAHWH U3 KOTOPHIX paseH 20x Ay
a) 100x°y*;  B) —4x'%;  n) bxPy;
6) —30x%y"; ) atdyds e) —x'y2.

573. llpeacTaBbTe [MAHHBIL OJHOYWIEH B BHIE [IPOHIBEAEHHS HKAKHX-
HHOVIL IBYX OTHOUJIEHOB CTAHJAPTHOTO BHIA:
a) —8a’c?; 6) —b%y"; r) 60xy°,

574, IlpeobpasyiiTe BhIpAMKEHME B TOMJECTBEHHO pPABHBIH OJHO4YIEH
CTAHJIAPTHOIO BHJA:
a) (-10ab'%%; ) (-3xy’a’)s
6) (-0,2x"y)"; r) (—0,5ab%%".

275. llpegcraBbTe NPOM3BEIEHHUE OJHOUIEHOE B BHJE CTEIEHHU HEKOTO-
pore oJHOUYIeHA:

a) 27a’b’- 3a1%"°; 8) 0,0156%%- (—0,1bc®);
. 9 3
6) —64a®x!!- (—0,25a%xY); r) —=p¢" Tp% 4
dononHuTensHele ynpaxHeHuws K rnase |l
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576. YuopocruTe BhIpaskeHUe!

a) (—x*y° ) (—xy)%

2
0) [lxy ] F(—3x)";
E:l' {_2x.iy2}-"i, {_292)3;

r) {—aE ]1 - (9ab®)%;

/ a
n) (~5a’p)*: (;:aff‘] ;

&) (x%y)? - (—5xy)%

e) [— %ab' ]2 [—3%&35:]2;

3) [%xzyg]z' (—12x%y™*.

577. IlpepcraebTe BhIpaXeHHe B BHe NOPOH3BeJeHHMA 4YHCIAa 3 M KBa-
IparTa HCKOTOPOTO BLIPAKCHH:

378,

379,

580.

582.

Maea

a) 3min?;  6) 12x%%2% =) §m3n4. y

Ila pucyure 81 mocTpoeHBI rpad@HKH
pyEROUT y=x, y=x°, y=x°, rae
x = 0. IlonwsvAcek TpadpHKOM, Cpab- 3.

HHETE:

a) 0,23 u 0,23%
0,23 i 0,235;
0,232 u 0,233

a) Hagecrio, uro rouxa P(—4; b) mpn- T
Hagne:xRuT rpahury QyHEIIHM, 3871aH- 7 :
HOll dopmynoi y=x°. Hailinure sua- [l '
gerne b. Ilpunanne:xur au rpadgury W
aToH (PYHKIHMH Touxa Q(4; )7 i
b) UssectHo, uto Touka A(—4; a) apu- 2
HAICRTT Tpa@ury (MYVHIKITHH, 3aman- 0 ]
HOH (hopMyson y = x~.
yeHHe a. IIpaEagide:KHuT AU rpapuKy
arol (pyvHELMH Tourka B(—4; —a)?

a) y=ax2: 0) y=x"

llpuaanae:xar
D(—a; —b)?

'a)D{a"’il;

B)a>1;

.
y=x3

6) 1,47 u 1,47%

1,47 m 1,475

—

1,47 u 1,47,

ba
]

e f

17

3

HatiguTe 3Ha- S S i On) IS

Puc. 81

TpaprRy PyARITHA:
3

au aromy rpahury Touru B(—a;b),

B) =1 < a < 0;
r)a<-1.

Pemute rpadguuyecEl VpaBHeHHE!

a) x2=2-x;
B) x% =8

B) x"=6;
r) x%=—x+4.

[|M Ctenedb ¢ HaTypanbHbIM NOKa3aTrenem
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FEEERNA MHOIMOYJIEHDI

B atoin rmase Bbl NO3HAKOMMUTECHL C MHOIOYNEHaAMKU — OAHUM M3 BaX-
HEWWWX BUAOOB BbIPaXEHWA C NepemeHHbiMW. Bbl Hay4uTech BbINONHATL
CNOXeHne, BbiMUTaHWE U YMHOXEHWEe MHOMO4YNeHoB, NCNoNbL30BaTe 3TK npe-
obpa3oBaHMa ONA yNpoweHWa BbipaxeHui. Bbl y3HaeTe 0 Takux npuemax
Pa3noOXeHU MHOMOYNIEHOB HAa MHOXWUTENW, Kak BblHECEHWE MHOXUTENs 3a
ckoBkm 1 cnocob rpynnuposkn. M3yyeHHble npeobpa3oBaHUA Bbl CMOXETE
LWMPOKO NPUMEHATE NPWU pelleHnn ypaBHEeHWIA, aokasarenbLCTBe TOXAEeCTB,
B 3apadax Ha penvumoctb. B 31Ol mase 3HauYMTENLHO paclUMpPREeTcs Kpyr
TEKCTOBLIX 3afa4, pelwaembix ¢ NOMOWbLID ypasHeHMn. Hapneemcs, 4To Bac
3aMHTEepPecyIloT 3a4a4M Ha CMEecu W Cnnasbl, C KOTOPLIMK Bbl Takxe Oynere
BCTPEYaTLCH B Kypcax PU3MKKM U XUMWUK.

.. CYMMA U PASBHOCTb MHOIO4JIEHOB

25. MHOro4YneH M ero craHpapTHbii BUA

Bmpamenne 4x%y — bxy +3x — 1 npegcrasiser coboil CyMMY OJHO-
ynenos 4x’y, —5xy, 3x m —1. Taxue BRIPAIKEHHUS HASBEIBAIOT MHOZ0-
YaeHaMU.

Onpepenedwve. MHoroujleHom HasblBAeTCH CYyMMA OJHO-

qI8HOB.

OaHOWIeHBI, M3 KOTOPBIX COCTABJEH MHOI‘O‘IJEEH, HB.EHBB.HJT yaeHamu
MHO20YUACHA. Tan‘., qIeHaMH MHorowireHa 4x > y—oxy +3x — 1 ABagoTCA
onHounensr 4x%y, —5xy, 3x n —1.

' Ecnm MHOro4JieH COCTOMT M3 JABYX YJIEHOB, €ro Has3bIBAKT ABY-
| YJIeHOM; €CJIH M3 TPEX 4YIeHOB — TpéxuieHom. OgHOWIeH CYH-

l TAKT MHO'OYJeHOM, COCTOAIIIMM H2 OIHOI'O YJIeHA.

§ 8. Cymma v pasHOCTL MHOIOYNEHOR
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B mHuorounene 5a’b + 2 + dab? - 3a’h — 7 wienw: 5a¢%b n —3a’b apna-
0TCA IOA00HBIMH CAANAeMbBIMM, TAK HAK OHH MMET OJHY H TY Ke DVE-
BeTHYIO HacTh, [[oo0ALIMIM craracMeIMHA ARTATIOTCA W 4ICHEl 2 W —T, He
uMemmue OvkBeHHON uyacTi. IlogobHele cnaraemMble B MHOTOUJIEHE Ha3bl-
BAKOT NOGOOHBIMU Y4eHAMi MHOZ040EHA, A HpUBeIeHne NOLOo0HBIX CJa-
TACMELIX B MHOTOQWICHC — RpusedeHuesm NodofHBIX YHACHOE MHOZOYICHA.

IHlpumep 1. IIpupeném 1noaodHble 4ieHbl B MHOIOUY/IEHE

ba'h + 2 + dab® — 3a’h— 7.
P Umeem
5a%b + 2 + dab?- 3a’b - T=(ba’h - 3a?) + dab?+ (2-T) =
= 2a%p + 4ab?- 5.<]
Kamxabiit unen mMHorouwineHa 2a?b+ 4ab®—5 aBnserca OJAHOUYIEHOM

CTAHOAPDTHOTO BIOA, H 3TOT MHOTIOWJIEH HE COTE[HAIAT ]:[[],I[{}ﬁHBIX qIeHOB.
Taknue MBOTOUIeHBI HABBIBAIOT MHOZOLIACHAMU Cmm.tﬂapmuﬂm auoa.

JI1060it MHOTOYIEH MOMKHO NPHUBECTH K cTaHgapTrHomy Buay. Ilna

ATOT0 HYHEHO KayJAbli ero 4ieH npeJcTaBuTe:E B CTAHIADTHOM BH-
Jde H NMpHBeCcTH nogo0HBIe YJIeHBH.

YneHaMH MHOTOUJIeHa CTaHAapTHOro BHia Sxy + 6x %y®—9 caymxar
OJHOWIEHbl BTOPOH, HATON M HyJesol crenedei. Haubonbmivio ua arux
CTETIEHE HASBIBAIOT CHENeHbLI) MHozowienda, Taxum o0pazoM, MHOTO
unen Bxy + 6x%y®*— 9 ABAAEeTCA MHOTOYJIEHOM NATOH CTENEHH.

CreneHbi0 MHOTIO4YJIEHA CTAHJAPTHOIO BHAA HA3LIBAIOT HAMDOJb-
VIO U3 CTeNneHel BXOAAIIMX B HEro OJHOYJIEHOB.

Crenenbi0 MPOM3BOJBLHOTO MHOTOUJIEHA HA3BIBAIOT CTENEeHb TOMK-
JeCTBEHHO PABHOIO eMy MHOTOYJeHa CTAHJAPTHOTO BHJA.

HDpumep 2. OnpeneruM creneds MHorowieHa 3a’ + 8ab — 2a'—a' + 56.
b IIna aToro NpHBeIEM ero K CTaHJAPTHOMY BHIV:
3a'+ 8ab — 2a'— a'+ 56 = 8ab + 5b.
Crenenn moorodiena S8ab + 5b paBHa ABVM, [MO2TOMY CTeleHL MHO-
rounena 3a’+ 8ab— 2a*— a'+ bb Taw:ke paBHa IBVM. <

YnpaxHeHuns
583. HazoBuTe KamAbLIH YjleH MHOTrOUYJIeHa:

a) —6x'+ y®— 5y + 11; 6) 25ab +ab®—a’h+8a— Tb.
584. IlpuseanTe mogobHBIE YJIeHBI MHOTOYJIEHA:

a) 10x — 8xy — 3xy; B) 3x'— 5x + Tx?—8x 1+ 5x;

6) 2ab— Tab + Ta? r) 2a®*+ a®*— 17 — 3a®*+ a®— a — 80.
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585.

586.

590.

M3 panHBIX MHOro4JIeHOB BhIGEpHTE MHOTOYJIEH, TOXKIAECTBEHHO
paBHBI BhIpakeHuwo 3a”+ b.

1. da’—4b— g+ 17b—b 2.124>-9p—9a°+6b+ b
3. -0,7a*—Tb—2,3a*+ 8b 4. 1,8¢°—4,2b+1,2a*+ 56+ 0,2b

[IpefcTaBbTe B CTAHZAPTHOM BHAE MHOTOYJIEH:
a) —8p'+ 12p% + 4p' — 8p?+ 3p?;

6) 2aa’+ a?—3a®+ &°— a;

B) 3xx’ + 3xx® — 5x%x% — 5x %x:

r) Sa-4b2—0,8b- 42— 2ub - 3b+ b+ 3%~ 1,
BanuInmuTe B CTAHAAPTHOM BHAE MHOTOYJIEH:

a) 2a’x3— ax®—a*— a®c3+ ax3+ 2a%

6) 5x - 2y* - bx -+ 3xy — x’y + 6xy”.

Haligure sHayeHne MHOTMOYJIEHA:

a) 5x%— 8x% 4+ 7 - 22— 8x%+ 4x? npu x=-10;
6) 4a’h — ab® — 3a’*b +ab*—ab+6 upu a=-3, h=2,

. Hatinume 3magende MHOTOUWIETA:

a) 6a® — g%+ 4.:_;34- a®—8a®+u mpu a = —3;
ﬁ} 4x5y3_3x6y5+2x2y2_xﬁy3_x2y2+y opm X = _2: y=_1
[aitauTe 3Havenne muorowreHa 2x°+ 1 upu x=0; —2; 3; —4. Cy-

MECTBYET JH TAKOE 3HAYEHHE X, OPH KOTOPOM 3HAYEHHE MHOTO-
yJIeHa PaBHO HYJ] OTPHIIATEIBHO?

. Jdoraskure, 4r0 MHOIOYNEH x 24 y2+ 1 npn AWOBIX 3HAYEHMAX X

H iy IPHHHMAaET IO TeNEHEIC 3HAYCHITA.

. SAUOIUTe B BHAe MHOTOYWIeHa 4YHCNO, COCTOoAlllee H3:

a) 4 JecATKOB M b eIUHHAIL
0) a corernm, b JCCATHKOR W ¢ CJTAHNIIL.

. Pacono:kure 4ileHbl MHOTOWIEHA IIO }?ﬁ-BIHEI.I-DLU;HM CTelleHAM I[Iepe-

MEITTON;
a) 17Ta'—8a®+ 3a —a®-1; B) 35 — ¢+ 5e2— el

., PacmmonouTe 9IeHBl MHOTOWIEHa IO BOZDACTAIOTITHM CTCITCHADM TIC-

peMEeHHOM:

a) x'-5—x*+12x; 6) 2y +y3 -2+ 1.

. Kakoea creleHbs MHOTOUIEHA:

a) 4a®—2a"+a—1; r) 4xy + xy*— 5x® +y;
6) 5p*—p—2; n) 8xty + bxlyt- 11;
B) 1 — 3x; e) xyt+tyzt+xz—17

. Menonbaya HAIbKVAATOP, HAMJMTE 3HAUEHUE MHOIOUJIEHA:

a) x>+ 4,23 npn x=1,97; 6)a'+ 2a upu a=2,3.




297, (Sadana-uccaedoeanue.) JlokamwuTe, UTO BCcAKAaS Pa3mocTE RBHIA

abbb —a pexurca Ha 37.

1) IIpoBepbTe BEpHOCTEL ITOTO YTBEpIKAEHHS AJA PA3HOCTH:
a) 25565 - 2; 6) 7111 - T; B) 8999 - 8; r) 9666 — 9.

2) HDDB'E,I[HT'E AoKa3aTeJIECTBO BEICKASAHHOTO VTEeDEIECHHA.

298, Pemure vparaenmne;

5] 1 a
a) 0,3y = 70; 6) gx——h B) gt ="
599. Beruucnaure:
5 - 252 25 -8 5,38
a) ; 0) 3 S (i
58 44 6"

600. IIpn xarom 3HadYeHHH apryMeHTa (QyHEIHA i = 0,01x opuHEMaer
3HAUYEHHE, PABHOE:

a) 240; 6) -1007

26. ChoxeHve m BblYMTaHMe MHOIrovJIieHOB

Cnoxum MHOTOUNeHB Hx%+ Txy—9y?—6 m —3x%— 6xy + 8.
IIna 3Toro cocTaBUM HUX CYMMY, 3aTeM pacKpoeM CKOOKH M OpHEBeIeM
B IIOJYVUEHHOM MHOrOYIeHe HoA00HbLIE YJIeHh!:

(5x%+ Txy — 9y®— 6) + (—8x*- 6xy + 8) =
=5x"+ Txy — 9" — 6 — 3x*— 6xy + 8 =2x"+ xy — 9y° + 2.

BoiuteM u3 MHOroujgeHa x-+ 5x° —x + 8 muorounes x°— Tx—1.

s 3TOTO COCTABHM WX PA3HOCThE, PACKPOEM CKODKH ¥ TIPHBEIEM B
MOIYyHMeHHOM MHOTOYIeHe MOM00HBIe WIeHK;

(P 5xP-x+ B —(xF-Tx—1)=
=x*+hx?-x+8—-x*+Tx+1=5x+6x+09.
MBI TPEACTABAIN CYMMY MHOTOYIEHOB 5x “+ Txy— 9y*—6 n —3x?-

—bxy + 8 B Buje MHOrouwleHa
2x%+ xy — 9y 2+ 2,

a pasHoCTh MHOTO4YMeHOB x°+5Hx%2—x+8 m x*—~Tx—1 B BHme MHOTO-

HJIeHa :
5x°+ 6x + 9,

Boobme cyMMy B pasHOCTE MHOTOUJIEHOB BCErjla MOMKHO NpeJcTaABHUTH
B BHOe MHOIo4dJeHa.

Huorga Tpebyerca pemnTh oOpaTHYIO 3agady — NOPeACTABHATH MHO-
roujieH B BHJE CYMMEI HJIHM pPasHOCTH MHOTo4ddeHOB. IlpH sToM moaway-
HOTCHA TPaBHUJIOM:
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+ eCIH Oepel CKODKAMH CTABHTCHA 3HAK «OJIOC», TO UJIeHEI, KO-
TOPBIE ZAKJIIOUYAKT B CHODKH, 3AlMCBIBAIOT C TEMH KEe JHAKAMU,
+ ecJIH Tepe] cKOOKaMH CTABUTCS 3HAK «MIHYC», TO BHAKHK WIe-
HOB, 3aKJKUYaeMblX B CHKODKM, MeHAIOT HA OPOTHROIIOIO:KHBIE,

Hanpumep:
3x -2y +b=38x+(-2y+b),
3x—2y+b=3x—(2y—b).

YnpaxHeHus

601. a) CocTaBbTe cymMmMy MHOrouneHoB 4x°—5x—T7 u x°— 8x u npeob-
—_— ]:]HHF:EITE €F B MHOTOWIeH (:TH.H,EEHI)THOI'O BHTA.
6) CocTraBpTe pasHOCTh MHOTOWIeHOR by®—9 u Ty? —y+ 5 u npeob-
pasyiiTe eé B MHOrOWIeH CTAHIAPTHOIO BHIA.

602. Jlager gBa mMuorowieHa: 2a°—5a+5 w a® —4a— 2, Vmpocrure:

a) CYMMY 3THX MHOTOYJIEHOB;
0) pasHOCThL MEpBOr0 M BTOPOro MHOTOYJIEHOEB;
B:I PA3HOCTE BTOPOTO M MNEpPBOTDO MHOINOYJIEHOB.

603. IIpeobpasyiiTe B MHOTOUJEH CTAHJAPTHOr'O BHJA:

a) (1 + 3a) +(a?— 2a); r) (b2—b+ T)—(b°+ b + 8);
6) (2x%+ 3x) + (—x + 4); ) (8n®—3r?) — (7 + 8n® - 2n%);
B) (y*— 5y) + (by — 2y %; e) (a®+ 5a + 4) — (a+ 5a — 4).

604. Ynpocrure BhIpakeHue:
a) 5,2a — (4,5a + 4,8a”);
6) 8x* + (4,5 — x5 — (5,4x°—1);
B) —0,8b%+ 7,4b + (5,66 — 0,2b2);
r) (7,3y — y2+ 4) + 0,by%— (8,Ty — 2,4y °).

605. IlpeobpasyiiTe B MHOTO4YJIeH CTAaHZAPTHOTO BHAA:

a) 18x?—(10x — 5 + 18x%); B) (b*+b—1)—(b*—b + 1);

6) —12¢® + e+ (¢ + 11e?): r) (15 - Ty%) — (*— ¢* — 15).
606. Haitgure cyMMy M PASHOCTE MHOTOWIEHOB:

a)a+b uw a—b; B)—a—bn a—b;

0)a-b u at+b; Na-bu b-a.

607. Jorxamure, 4TO:

a) cyMMa JIBYX MOCJeJ0BATEeIbHBIX HEeUETHBIX 4YMCceJ KpaTHa 4;
0) cyMMa 4eTBIPEX MOCJTEAOBATEBHBIX HEYETHBIX 4YHCEJ KpaTHa 8.

608. JlokamuTe, 4UTO BRIpamenre:
a) (x — ) +(y—2)+(z—x) TomaecreeHHo paepHo 0;
6) (a® — 5ab) — (7 — 3ab) + (2ab — a®) rompecrsenHo pasuo —7.
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609.

610.

611.

612,

613.

614.

615.

616.

617.
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HaligmTe MAOTOYICH, TTOCAe MOJCTAHOBRKH KoToporo BMecTo M crme-
NVIOIIee PABEHCTBO OKAMKOTCH TOMIeCTBOM!

a) M + (5x%— 2xy) = 6x2 + 9xy — y*
6) M — (4ab— 3b%) =a- Tab+ 8b%
B) (4¢'= Te?+ 6)— M = 0.

Kako#f MAOToOWIeH B CyMMe ¢ MHorowgemom 5x “— 3x — 9 rompecr-
BEHHO PABEH!

a) 0; 0) 18; B} 2x — 3; r) x*— Bx + 62

YIIPOCTHTE BREIDAMEHHE:

a) (a?-0,45a + 1,2) + (0,8a2 - 1,2a) — (1,64® — 2a);
6) (y*— 1,75y — 3,2) — (0,3y%+~ 4) — (2y — 7,2);

B) Gxy — 2x%— (Bxy ~4x®+ 1) — (—xy — 2x%2-1);

r) —(2ab?— ab + b) + 3ab? — 4b — (5ab — ab®).

YOpocTHTE BLIpayKeHHE:
a) 8a’h + (—5a’b + 4b? + (a®h — 5b 2+ 2);
6) (xy +x* +y?) — (x* + ¥y~ 2xy) — xy.
IlafinuTe 3HadYeHHe BHIpaXKeHHA
(5,7a% — 3,1ab + 8b%) — (6,9ab — 2,302 + 8b?),
ecrH: a)a=2 U b=205; 0)a=-2 u b=3.
BelupciuTe 3HAYeHHe BhIpamenus 5x °— (3xy — Tx9) + (bay — 12x2),
eC.JIH:
a)x=-0,26 mw y=4; 8 x=-5un y=0,1.

,[[DR&H{HTE, ITe IIpH Aw0boM 3HaYeHHH X Pa3HoCTE MHOTOCUYJIEeHOE

: - : 1
0,7x' +0,2x*~-5 u —-0,3x'+ =x?— 8 npuHUMAET NOJOKHTENLHOE
]

JHaAYeHHEe.

(das pabomet 8 napax.) Yuammumes ObLIA HIPELIOMKEHA 34Ja4A:
«HalinuTe 3HaUeHIle BHIpA:xeHHA

(Ta®— 6a°b + 5ab?) + (5a*+ Ta® + 3ab?) - (10a*+ a®b + 8ab?)
npur a=—0,25»,

D,I[I’IH H3 YUeHHEOE CEa3A]d, 9YTO B 3aJade He XEBaTaeT TAHHEBIX, HpﬂB
I oa?

1) ObeyauTe Apyr ¢ Apyrom, B KAKOM CJIVYae VUEeHHE OKAXKeTcsH Ipas.
2) Beinonaure npeobpasoBaHmA.
3) CmenaiiTe BEIBOI.

Kanofi IBVYIeH HYEHO CJIOKHTL ¢ MHOTOWIEHOM x “+ 42— 2xy + 1,
4TOORI B Pe3VALTATE TMOJVHHICA MHOTOUIEH:

a) He coJep:KaoiHi HepeMeHHVIO X

0) He cougep:Kaluil lepeMeHHy0 Y7

fnaua A\"S MHOro4Y eHbl



618,

619,

620.

621.

622,

623.

624.

HDH-&H{.WTE, UTO HE 3ABHCHAT OT X 3HAYTCHHAC BEIDAMKEOHNAHA

2

p w p
L —x2 —0,4xy — 1,6y + 1) = tyz— gxy—i- 0,6x |.
2 b .

JoramuTe, UTO 3HaYEANe BLIPAYKENNA He 3JaBUCHT OT 3HaYeHNA
IlepeMeHHOM:

a) 1,7-10b%—(1 - 3b%) + (2,3 + Tb2)y

6) 1 - b (38— 2b%) + (1 + 3b—b9).

MMyers x = 5a+ 6ab — b?, y=—4a”+ 2ab + 3b%, 2= 9a*+ 4ab. Iog-
CTABRTES 3TH MHOI'OYIEHEBlI BMECTO X, g 1 £ B JHHHOE BhIpAMEeHNEe
M YIOPOCTHTE €ro: a)x+y+2z; 0)x—y—z.

Pewmure ypaBHeHUe!

a) (23 + 3x) + (Bx — 41) = 15;

0) (19 + 2x) —(bx — 11) = 2b;

B) (3,2y — 1,8) — (b,2y + 3,4) = -b,8;

r} 1 —(0,5x—-15,8)=12,8-0,7x;

n) 3,8—-1,6y+ (4,6 —0,8)=2,4y + 3;
e) 4,2y +0,8=6,2y—-(1,1y + 0,8) + 1,2.

Permrure yparnenme:
a) 8y —3 — (o —2y) =4,3; B) —8x + (4 + 3x) =10 — x;
6) 0,5y —1—(2y +4)=y; 1) 1,8% — 8 —(8.8% + 85)=2x% +1.

H}:]EﬂﬂTHBBTE‘ BEIPDANEHIIE B BIIOAE CYMMEI HHRHX‘HHﬁT}Tﬂb ﬂBWﬂHHUB:
a) 3x3— 2x%— x + 4; 6) =5yt + 453+ 3y 23— 2y.

Ilpencrasere BRIpA:teHue HaruM-Iu60 cHocofOM B BHIE PASHOCTH
ONHOWIEHA M TpEXuIeHa:

a) x®+ 2x% — 3x— 5; 6) 3a*+ 2u®+ 5a ?— 4.

625| HasecTtHO, "TO OPpH HEKOTOPBIX HATYPAJbBHBIX SHAYUEHHAX 71 3HA-

626.

yeHne BeIpaxkeHHd n°+ n xKpatHo 30. Bymer mu kpatao 30 mpum
TEX e SHAYEHUHAX /1 3HAYEHUE BbIDAMEeHHA:

a)n'+31ln; ©) n'—29n?

(aa pabomst 6 napax.) loxamure, ¥T0 cyMMa;

a) TPEX NoCcJeA0BATENIBHBIX HATYPAJBHBIX YHCeJ KpaTHa 3;
6) YeThIPEX MOCJAEAOBATEJBHBIX HATYPAJBHBIX YHCe T He KpaTHa 4.

1) PacnopenmennTe, KTO BRINOJHAET 3ajlaHue a), a KTo — 3agaaue 0),
M BBINOJHNUTE HUX.

2) IlpoBepbTe ApPYr v Apyra NpaBHUJbHOCTE BBIMOJHEHHs peobpa-
30BAHHM.

3) BricKasxuTe aHAJNOIMYHOE NPeANoJIOEeHHe 0 CyMMe NATH I0-
cCaeloOBaATEJIBHBIX HATYPAJIBHBEIX YHMCeJl B NNpOBEephrTe, BEPHO JH OHO.

CymMMa M pa3HoCTe MHOMOMNEHOoB
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627.

628.

629.

(Sadana-uccaedosanue.) B «Apupmernresr JI. P, Marmunxoro,
HanucasHol B Havane XVIL B., npepnaraerca Taxoil cnocod vra-
ALIBAHAA 3aAyManmHoro ARY3TNaYHOT0 YHCIa:

«Benn KTo BamyMan IBY3HAUHOE UYHCIO, TO CKa:KH eMy, UTODBI OH
VEBEIIHMYMII YHCJI0 OJEeCHATEOB B 2 Pasa W K IPOU3BEIeHH) IpudasBiil
D eIWHHWI; 38TeM OOJVYeHHYIO CYMMY VBEAHYMI B D pas3 U K HO-
BOMY OpoH3BeleHHI0 NpudaBua 10 eIMHHII B YMCIO eIHHHIT 3aly-
MAHHOI'O 4HCIA, a4 PesVIbTAT IPOM3BEIEHHBIX OelcTBHH coobIim
On1 Tede., Kean TR M3 yKA3aHHOTO PE3yALTATA BEIYTEINE 35, TO ¥i-
HAaelllk 3aJVMaHHOS YHCIO»,

1) Buibepure ABY3HAYHOE YHCIO M MPOBEDHLTE INPEJIOMKEHHBIH CITIO-
coD yragblBaHMA 3aJyMaHHOTO YHCJA.

2) Ilpepno:xuTe coceqy Mo mapre 3ayMAaTh ABY3HAUYHOE YHCJIO, BEI-
NOJIHATh VKasaHHbBIE B YCJIOBMH 3aJaduu JeHCTBHA M CoODIHTH pe-
3yJAbLTAT.

3) HaiiguTe uncao, sagyMaHHOE COCEIOM.

4) Horamure cupaseiiuBocTh cllocofa OTIAJBIBAHUA 38 YMAHHOIO
ABY3HAYHOrO YHCJIA, TPeqIoxeHHoro 8 yvuedaure JI. @, Marsunororo.

IIpe,acTa_BJiTE BBIPAMEHNE B BHJE OIHOYIEHA:
a) (2x%)% 4—x2: r) (—0,5¢'d)* (—4e *d®)?

6) —0,2a %t (-5a’p?)% 1) (—pq)®- (6p%q)*%;
B) (—3y%H° %.:;5; e) (3mn)*: (-3mn*".

. 2
C MNOMOIIEBH) KAJABREYISITOPA HAMAHTE IHAYEHHE BLBIDAMEHHA X — I,

ecan x=1,4, y=0,157.

KOHTpONbHbIE BOMNPOCHLI U 3aQaHune
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HanTte onpegeneHne MHOro4YneHa.

a ; 1
Ha npumepe mHorounena 5ax + ax? — dax - Ex 0BBACHWUTE, Kak MnpK-
BECTW MHOMOYNEH K CTaHaapTHOMY Buay.

Y10 HasbIiBAeTCA creneHbio MHoroYneHa? lMNpueeante nNpuMep MHOro-
4yneHa TpeTbLeW CTeneHw.

CocTasbTe CyMMy W Pa3HOCTb MHOrouneHos x?—3y+6 n —x+ 3y +1
¥ npeobpasyiTe Kaxa0oe BeipaXeHWe B MHOro4YIeH cTaHdapTHOro evaa.

B mHoro4neHe H5x? — x + 4 3aknioumTe B cKOGKW ABa NMOCNeaHUX YNeHa,
nocTaBye neped ckobkamm:

a) 3Hak «nnc»; 6) 3HaK «MUHYC».

[F =1-ERVE MyoroyneHs



NPOU3BEAEHVUE OOHOYJIEHA
N MHOIO4JIEHA

27. YMHOXeHne oaHo4YJIeHa Ha MHOoro4YneH

YMHOMKHM OJHOYJEH 9n® ma muorounen Tn?’—3n+ 4.

IIma 9Toro cocTaBHM HX IIPOH3BeleHMe M IIpeodpasyeM ero, HCIOIb-
ayd pacupeieldTe]bHOS CBOMCTBO VMHOMEHMH., YMHOMAA OJHOUYIeH Ha
KaMALIHA 9IeH MHOTOUIEHA ¥ CKISAALIBAS PE3VILTATEI, TOMYIHM

93 (Tn® —3n+4)=
=9n® - Tn®—9n®* - 3n+ 9n®* - 4=63n"—27n*+ 36n°,
[Mponssenenne ognounerHa In® m muorounena Tn®— 3n + 4 MbI Ipen-
CTABMJIM B BUAe MHorousdeHa 63n°— 27nl+ 36n°.
Boobrie mpow3BeAcHNe OJHOYICHa W MHOTOYJCHA BCCT/IA MOYKHO
npercTaBUTh B BHAe MHoOrowileHa. IlpH YMHOMEHHH OJHOUIEHA HA MHO-
IoyiaeHd IIOABIVHITCH IIDABHJILONM.

9TO0BI VMHOAHATE OAHOYJIEH HA MHOTOYJIE€H, HYHHO YMHOEHTH
aTOT OAHOWIEH HA KadAbliH YiIeH MHOTOYJeHa u IIoJIYy4eHHEIe
NnpoMidaBeeHHd CHAOHHTL.

IIpumep 1. ¥YMHOMKHAM OJHOUYIEH ~3a? ma wmuorounen 4a®—a+ 1.
PB(}(!H{]JIBH}TEM[!H OPEBILIOM YVMHOMEHITT OOHOYIIeHa HA MHEODOWISH:
~3a%(4a®—a +1)=—-3a%-4a3- 3a%-(-a) — 3a?®-1 =
=-12a%+ 3a®— 3u?.<
3aMeTHM, UTO 3aIMCh MOKHO BECTH KOpoYe, He BBINHChIBAS Npome-
HYTOUHBIE PE3VJILTATHI:

-8a%(4a®-a+1)=-12a>+ 3a - 3a?

HHpumep 2. YupocTuM BEIPAHEHHE 3x%— 2x(x + 8).
»3x%— 2x(x+8)=3x%- 2x2— 16x = x*— 16x. <
YMHOMKEeHNe OJHOYJIEHA HA MHOrO4YJIeH 4YacTo NpPpUMeHdAeTcHA MpH pe-
INeHNW YpaBHeHHWH.

Mpumep 3. Pemrum vpaemenme 8 — 5x(x—7)=1-5x%

P Mmeem
8 — bx(x—T)=1-5x%;
8 — 5x°+ 35x =1— 5x%;
~5x%+ 35x + Hx?=1-8;
30x =-—T;
x=—0,2.<
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2x -1 x+5

IMIpumep 4. Pemnum ypaBHeHHE 9 & 2.

b Yvuomum 0obe WacTW yVpaBHEHWA Ha WauMCeHLIIee 0oDIIee KparHoe
3HaMeHaTeneil apodeii, T.e. Ha dHcio 18:

(2% —1 x4+5)
1 — J'18=2-18;
v 9 6

2x —1 x+5
9 + 18 — - 18 = 36;

6
2(2x — 1) — 3(x + 5) = 36;
4x—2—-3x—15=36;

x=583.<

¥YnpaxHeHuns
630. BrinnonauTe yMHOMKEHNE:

a) 2x(x*— Tx - 3); r) (y° — 2,4y + 6) - 1,513

6) —4b”(5b'— 3b — 2); x) —0,5x*(—2x"— 8x + 4);

B) (3a®—a*+ a)—5a’); e) (-3y*+ 0,6y)(-1,5y7).
631. IlpeobpazyiiTe npousBejleHNe B MHOIOYJIEH:

a) 3ab(a®— 2ab+ b, r) (—2ax”*+ 3ax — a*}(—a’x*);

6) —x?y(x?y? — x?—y?); n) (6,3x°y — 3y* - 0,7x) - 10x%y%

B) 2,5a’b(4a®— 2ab + 0,2b%; e) —1,4p7¢%5p% — 1,6pq?% — 2¢%).
632. IlpeacrageTe B BHAEe MHOTOYJIEHA:

2 - 1 2 o B 4 ,)
Zx(1,4x* - 3,5y); lpl2a2-2 4 ..
a) —x( y) B) 2ub[3a Tab+ 5;;],
= . 2 5 5(x.. 01 5 |

6) ~z¢*(1,2d*~ 6c); ) ~2ay°say? - La' - %as}.
633. BrinosHuTe YMHOMKEHNE:

a) —3xH-x*+ x—5); r) 3a'x(a®- 2ax + x3— 1);

6) (1+ 2a—a?-ba; n) (x*y —xy + xi? + %) - By

: 3 .
B) %x‘zy(lfyx - 0,9y + 6); e) -?a"(z,lb‘" ~0,7a + 35).

{i_;ic_i_; YupoeruTe BeIpa)KeHHe W HAHAUTE €ro 3HAYEHHE:
a) 3(2x - 1)+ 5(3 —x) nmpu x=-1,5;
0) 25a—H3a— 1)+ T(5—2a) mprn a=11;
B) 4y — 2(10y — 1} + (8y — 2) npu y=-0,1;
M 12(2-38p)+35p—9(p+1) upun p=2.

635. IlpeacTaBeTe B BHIAe MHOTOWJIEHA:
a) 14b+1 —6(2 — 11b); B) 14(7x—1)— T(1d4x + 1);
6) 25(2 — 3¢) + 16(5¢c — 1) r) 36(2 — y) — 6(5 — 2y).
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636. YopocTuTe BRIpa)keHHe:

a) 14y + 2y(6 — 17); o) Th(de — b))+ de(ec — Th);

6) 3y*— 2y(5 + 2y); e) —2y(x® - 2y) — (x°y + 4y”);

) 4x(x— 1) — 2(2x%—1); x) 3m(m + 5n) — 2n(8m 2— n);

r) ba(a?— 3a) — 3a(a’*— ba); 3) 6m*n® — n¥(6mn +n—1),
637. [IpepcrasbTe B BUJe MHOIOYJIEHE:

ay 6x(x —3)—x(2 —*); B) ax(2x — 3a) — x(ax + 5a%);

6) ~a*(3a — 5) + da(a®- a); r) ~4dm¥n?—m?)+ 3ni(m? - n.

638. HaiignTe 3HadyeHHe BBIpa:KeHHd:
a) 2x(x®-x+3)+x(2x*+x—5) upu x=38; —8;
B)x(x—g)—y(y?—x) upu x=4 u y=2.
639. BrlunciauTe sHAaYeHHEe BhIpAsKeHHA:
a) dx(2x — 6) — 2,5x(4dx — 2) upr x=-8; 10;
0) bala —4b) —4b(b — da) mpuw a=-0,6 v b=-0,5,
640, YmrpocTrTe BLIpaykeHHc: ]
a) (3a%)? - a’(1 — 5a);
; 3
r"_l]_[__lz. 3
Ok \=gh) “R\1erm gt
B) x(16x — 2x%) — (2x%)%;
r) (0,2¢%)% - 0,01¢* (4 - 100). g -t =
641. C poMompl pHCYHES 82 pasbACHH- Puc. 82

Te reoMeTpHYeCKHH CMBICT (QOPMYIIBI
alb+ ¢)=ab + ac pua HONOAUTENBHBIX 3HAYeHHH a, b U c.

|

642, [IpupeguTe  HKOHTPIPHMEP  AAA  YTBep:KICHHA: BEIpasKeHHe
x2x—-1)—xq4x— D+ (x*—x+3)+ 2(x— 1,5)
nmpmn HI‘DﬁDM 3HAYEHHH X NPHHHEMAET DOJOEHTENBRHOEe 3HAYEHHE.
643. JlokakuTe, UTO 3HAYMEHWE BLIPAKCHHS

y(By*—y+5)-(2y*+ 3y —16)—yly* -y + 2)
HE 3aBHCHT OT Y.

644. oxamxuTe, UTO BHIpaMKeHHEe TOM{IECTBEHHO pPaBHO HVJIIIO:
a) alb —c) + blc — a) + cla — b);
B) a(b+e—8b¢) —ble +-a—ac) +(b—a)

645. Joxamure, uTo BblpaskeHHe 2x(x —6)— 8(x?—4x+ 1) npu m00BIX
3MAYCHAAX X TPUAUMaCT OTPUIATeNLALIC 3HATCHW,

646. PemmmnTe ypaBHeHHe:

a)dx+3Hx—1)=6x+11; me6+(2—4x)+56=3(1—-3x);
0) 3x — 5(2 — x) = b4; e) 0,52y — 1) - (0,5 - 0,2y) + 1 =0;
B) B(y — 7)— 3(2y + 9) = 15; #x) 0,15(x —4)=9,9-0,3(x - 1);

) 0,6 —-0.5(y—1)=y+0,5; 3) 3(3x—1)+2=5(1—-2x)—1.
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647. Haiigute KOpeHb ypaBHEHHA:
a) 3x(2x — 1) — 6x(7 + x) = 90;
0) 1,5x(3 + 2x) = 3x(x + 1) — 30;
B) 0x(12x— 7)) —4x(15x—11) = 30 + 29x;
r) 24x — 6x(13x — 9)=-13 — 13x(6x — 1).

648. Pemrure ypaBHenue:
a) 3(—2x+1)—2(x+ 13)=Tx—4(1 — x)
0) —4(5 — 2a)+ 3(a —4) = 6(2 — a) — da;
B) Sy(4y — 1) — 2y(6y — 5) = Yy — 8(3 + y);
™M 15x + 6x(2 — 3x) = 9x(b — 2x) — 36.

649. IIpn KaxKoM sHauYeHHH HepPeMeHHOM:
a) sHadyeHWe BeIipaskeHHA 2(3 — 5¢) Ha 1 MeHBIIe 3HAYEeHHA BHIpa-
stenudA 4(1 — e);
0) sHAaueHMe BRIpasHeHUs —a(2x + 1) ma 20 Oonbiue 3HAYEHHUS BhI-
pameHna 5x + 5;
B) 3HauYeHHe BHIPAEeHHA dx +7 B 3 pasa MeHbIIe 3HAUCHHA BBI-
paxmenus 61 — 10x;
T') 3HaAUYeHHe BEIpa:KeHHMda & —y B 2 pasa DoJBIIe 3HAYEHHA BHIpa-
seHuda T+ y?

650. Pemrure ypaBHeHHE:

X X 22 4a D
— el i . , i T, ——4 —_ —
a]4+3 14; T) 22+ 3 = ) 9 1 12
a a 2e  4de oam m 1,
0) 3 g~ A3-35~0 Y12 "8 "3’
Y bx =x an n 2
—_ = EWE: —_— —_ — —+ —_——
B) T =u 4 By Ty AW Wt 277
651. HaiianTe KOopeHs VDABHEHHA:
6bx—-5 2x-1 1y 11 13-Ty
= i + =50
a) - 3 oL r) 1 20
5-x 3x-1 a—6y y
=43 + ==10;
6) s T3 4; a) 3 3
ax —7 x-—39 y 38 2y
— = D oy =0,
) 12 g ® 3 5
652. Pemnre ypaBpHeHHe:
3x+5 x+1 by—1 y 2
ﬂ] = - =1: E] E e TR
a5 3 15 5 3
7 2p-1 p+1 2k 2-% %
] ﬁ 3 _p! r:l 4 3 - ﬁ .
653. Haitiante KopeHb ypaBHEHWA:
_x-8_2-x : 2m+1 m 6-m
a)l 5 3 + 4; B) ; "3=F_ P
at13 2a_3-a  a, rx+1 x-1 yrelis
40 "5~ 15 T2 D5 g —2 "3
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654.

653.

656.

657.

658.

659.

660,

661.

662.

663.

Pemnure ypaBHeHHE:

6p+7 B8—-oy _ 2e=1 e _ ¢+3

a)=3 +t—g = NTg5 ti="6
ba—1 2a-—3 3p—1 2p—+6

0) 3 = & — 13 n) 51 36 -1=0;
11x—-4 x—-9 1-2x 3x+20

Bf i p el BT

IlepumeTrp rpevroabaura 44 em. OgHa 13 ero cropod HA 4 ¢M MeHb-
mie Apyroi U B 2 pasa DoJblle TpeTkel cTopoHbl. Haligute cropo-
Hbl TPEYIOJbHHEA.

dupMa apeHAVeT TPH IOMeINeHHs obmell miaomansio 166 m 2. Ilio-
MafsL OANOro M3 HUX B TOATODA pasa 00JIBINe OAOOIAAHW SPYTOTO
1 Ha 6 M? MeHBIIe ILTOINaAHd TpeTkero, HalimuTe miolmagb Ka:KIoTo
HOMEIeHMH.

Cmapunras 3adaya. Tpoe BeIUIpanu HeHOTOPYH cymmy teder. Ha

1
a "Ha aonio tpetbero — 17 ¢nopuros. Kak BelnK Bech BBIMTIPHINI?

JA0JH NepBOoro NMpHIOLJIaACE ATOH CYMMBI, HA JOJIK) BTOpOTra —

?r

B IIEPBOM CAEE ORIJIO CIO0MEeHO CEHE B 3 Pasa ﬁ[]JIBIlIE‘, TenM BO BTO-
pom. ITocnme Toro Kak M3 IepBoro capad Bs3AIH 2T, 4 BO BTOpOH

=

aobasman 2 T ceHa, BO BTOPOM capae OKas3aJIoChk TOI'O, 4TO QCTa-

JOCE B IIepBOM capae. CKONMBLKO TOHH ceHa OBIJIO B KaiJIoM Cﬂ]’)ﬂ@?

Crammueas e:xernHeeHO Oo 60 ra emecto H0 ra, Opuraga cymeia cKoO-
CHTEL JVT Ha OJUH JeHE OLICTpee, YeM IJIaHHpOBAJIOCE, KaKoBa 1LI0-
mage Jyra?

¥Bermuaur cpeAnion ckopocTk ¢ 250 go 300 m/Mun, cmopreMenna
craga upoderars pgucrTaHuuX Ha 1 MuH Owicrpee. Kawkosa JiuHAa
THCTAHIIHHA?

Ot Typbasel g0 IIpHBAJA TYPHMCTHI ILJIM CO CEOPOCTBIO 4,5 EM/U,
a BO3BpAIaJInch Ha Typdasy co cxopocThio 4 KM/Y, jaTpaTWB ma
o0paTHBIHM IyTE Ha 15 MuH Ooxbine. Ha kakoM paccToaHHH oT TYD-
0azbl ObLI CleaH OPHBAIL?

Hz nyeETa A BHexal BedocHIedHcT. OTHOBpeMeHHO BeJiel]l 3a HHM
13 OyHKTa B, oTcTOoAINEro or myHKTa A Ha paccTogamue 60 KM, BBI-
exa] MOTOIHMEJHCT. BenocHIenmcT exaJ co CEKOpocThIo 12 KM/,
4 MOTOLMEIHCT — €0 CcEopocThid 30 Km/u. Ha Kakom paccerosHun
OT MYHKETA A MOTOIHKJIHCT JOTOHHAT BEJOCHIEAUCTA?

Wz nysrra A BeILLIA IpYy30Bas MaluyHa co Ccropoctbio 60 xm/u.
Hepea 2 4 Been 3a Hell ¥3 NVHETA A BHIIJA JeTKOBad MAaIIHHA CO
cropocthiy 90 km/u. Ha rakom pacerosnuy or nyHeTa A jerxosas
MAIITHHA JOTOHIT I"E)}T."H]BFH]?




664. B 190 r sognoro pacrsopa coaw gobarmmam 10 r conmw, B peaynrTa-
TE HOHINEHTPAIIIT ];]EI.[!TBOI)H IIOBBICHJIACE HA 4,50 . GROJILH(} I

ORIJTO B pacTROpe MepBoHavdaabuo?

665. B ciunae onoBa m Menn Maccoi 16 kr godasman 2 kr omosa. llocne
ATOTO cojep:kaHHe OJIOBa B cOJAaBe IIOBBICHIOCE Ha 9% . CHOJIBKO
0a0Ba ObLI0 B CILIAEE HEPBOHAYAILHO?

666. Halijgure KoOpAHHATE TOYKH IepecedeHHs rpaHEoB JTHHEHHBIX

G VHEI[IH:

a)y=50x+29 m y=-3x—-11; y=12x u y=1,8x+9,3.
667. B kakuX KOOPAHMHATHERIX YeTBePTAX pacrnojokeH rpaduk GyHKIIHN:

a) y=—28ux; B) ¥ = 0,0bx;

0) y = —28x + 4; r) y=10,05x - 2,57

668. Penture rpaduueckn ypaABHEHHE X 2=6- x.

669. Yipocrure BhIpaiieHue:

¢ 2
a) | %aygj ‘(mag)s  6) —0,1a' - (~30a2b)2.

28. BbiHeceHue o0Lwero MHOXUTEeNs 3a CKoOoOKu

Ilpu pemennH ypaBHeHMI, B BBIYMCJEHHMAX M pAJAe APYrHx 3ajad
OBIBAET MMOJIE3HO 3AMEHHTH MHOTOYJIEH NPOM3BEeHUEeM HEeCKOJbKUX MHO-
rouJjieHoB (cpean KOTOPBIX MOryT ObITE M oxHOYJeHEI). llpeacraBnenme
MHOTOYUJIEHA B BHJE NPOH3BeAeHHMA ABVX MJIH HECKOJNBKHX MHOTOYJIEHOR
HAZBIBAKT DAIAOHECHUECM MHOZ0YACHA HA MHONCUMELL.

Pacemorpum wmuOrOowieH 6a®b + 150°. Kamueiii ero WieH MOMKHO
BATIHCATL B BH/AE TPOM3BEACHHA ABYX MHMWKHUTENEH, OJHH H3 KOTOPLIX
paBeH 3b:

6a’b + 15b%= 36+ 2a%+ 36+ 5b.

[TonyvuenHoe BeIpa’keHWe HA OCHOBE PACIPEIeTUuTEeIbHOTO CBOHCTBA
VMHOMKEHHS MOKHO NpPeJCcTABHTL B BHJAE NPOHM3BeJeHHA JABYX MHOMKH-
Teneil. OJHHE 13 HHUX — OOO[HMH MHOEHTeIL 8H, a Apyroll — cyMMa
2a® u 5b:

3b ' 2a’+ 3b - 5b = 3b(2a*+ 5b).
Hrax,
6a’b + 15b% = 3b(2a 2+ 5b).

Mer PA3IOACHJIH MHOTOWIEeH Ha MHOMHTETIH, NPEICTABHE €TI0 B BHIE

Mpous3BeneHnsa onHoOWIeHa 3b m MHOrounena 2a “+ 5b. IpumenérHbIH cmo-
co0 pazJoKeHHd MHOTOUWJIeHAa Ha MHOMKHTEIHM HABBIBAIOT 6SLINECCHUEM
O0WLeZ0 MHOMCUMERA 30 CKOOKL.
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PH(‘.CMUT[JHM OpruMepskl pasjliodeHHA MHOTOYJieHa Ha MHOMKEHUTEIH C
MOMOIIIBHE) BEIHECEHHMA 061’1[&]"0 MHOMKHTENA 3a CKODKH.

IIpumep 1. PazmoxmuM HA MHOEHTEIHM MHOTOWIEH
-15x%y"— 30x?* + 45x"y.

P YneHBl 3TON0 MHONOYQJIEHA HMEHT PASIMYHBIE 00LIHMEe MHOMMHTEIH: X,

y, 3xy, —5x° w ap. OBLIMHO B MHOTOUJCHE € TCJALIMA KoohduIeH-
TaMH MHOKHTENb, BBIHOCHMEBIM 3a CKOOKH, BBRIOHMpamT Tak, UTOOBI
YyJIeHbl MHOIOWIEHAa, OCTABIIErocs B CKOOHEAX, He cogep:kanu obigero
DYKBEHHOTO MHOMKHTEIA, a MOAYIH HX KodpPHIHeHTOB He HMETH
oDIIHX HATYPAIBHBIX JelHTelel, Kpome 1.
B muorounene —15xy" — 30x* + 46x*'y mogynm xoaQduIHeHTOB —
yucaa 15, 30 u 45. Mx naubonbiuuii odiui peaurens pased 15. Ilo-
ATOMY B KAYECTBE KOMPPUIIHEHTA ODIEro MHOMKHTEIA MOMKHO B3ATE
yucso 16 uam —15. Bee 4ieHBI MHOTOWIeHA COMep:KaT IepeMeHHbI
x u Y. IlepemenHans x¥ BXOAMT B HUX BO BTOPOH, TpeTbeld u uerTBeEpD-
TOH CTENEHSX, TMOITOMY 38 CKOOKM MOKHO BhIHecTH x 2. Ilepemenmas
i COMep:KHUTCA B WieHAX MHOTOWIeHA B TpeTheil, BTOPOH M IeprROH
CTelleHAX, L03TOMY 3a CHOOKHM MOMHO BbiHectn y. WUrar, 3a crobuu
nesecoobpasuo BLIHecTH ofgmowren 15x%y mmm —15x%y. Brimecem, Ha-
npumMep, 3a ckobkm —15x%y. Iomryunm

—-15x"y* — 30x"y* + 45x 'y = —15x°y(y* + 2xy — 8x7). <
HHpumep 2. PaznoxumM HA MHOMUTEIH BBIPAMEHUE

3a®(b— 2e) + T(b — 2¢).

b B 3Toil cyMMe KasKIoe CJAAraeMoe COIep:RUT MHOoMHTeNdb b — 2¢. Boi-
HECEM DTOT MHOMKHTENTE 38 CKOODKH!

3ab—2c)+ T(b—2c)=(b—2¢)(Ba*+ 7).

IHpumep 3. llpegcrapum B BHUie NPOMSBEIEeHHUHA CYMMY

alx — y) + by — x).

p MuoxaTean x — FH Y X OTIHYAITCA OPVE OT IP¥Tra JHIIb HAKOM.
Brinecem B BrIpa:eHuH Yy —x 3a croOu —1, moayumm

ax —y) +bly —x)=alx —y)+b(-1)(x —y)=
=a(x —y)—bx—y)=(x—yMa—b).
BHTIH['.E: MO HO BeCTH KD[}G'-IE:
a(x —yy+ bly —x) = |
=alx—y)—blx—y)=(x—y)a—b).<

3ameTnum, UTo mpeobpasoranne b(y — x) = —b(x — y) MoKTO OO LACHHTE
HHAUe: ecJd MBMeHHTEH 3HAHK YV BTOPOI0 MHOMKHTEIA M Iepel] IIPOH3Bele-
HHEM, TO 3HAYEHHUE BBIPDAYKEHUH HE H3MEHHUTCH.




Mpumep 4, Pemum yparmenme 2x°+ 3x =0,
» B Bripa:keHEny 2x°+ 3x BhIHeceM 3a CKOOKHM MHOKHTeNb X. Iloayamm
x2(2x + 3)=0.
IMockoanbky 0oba MHOMKHATENA B JIEBOH YACTH NOJYYEHHOrO YpABHEHHSHA
HMEHT CMBICH IPH JH0BIX 3HAYEHHUAX X, TO HpoussejeHue x(2x + 3)
PARHO HVJIO0 TOT/IA W TONLKO TOT/IA, KOT/a PABCH WY XOTA OLT OJTHH
H3 9THX MHOMEHTENIell, T.e. Koriga
x=0 nam 2x +3=0.

Peniaa yvpaphenue 2x + 3 =10, maxoaum 2x=-3, x=-1,5.
CnepoBarensHno, npouaBeaenue x(2x + 3) obpangaerca B HYIE OPH
x=0 u opu x=-1,5, T.e. ypapHeHHe 2x°+ 3x =0 mMeeT gBa Kop-
ua: 0 u —1,5.
Samuchk MOAHO BECTH KOpPOUYE:

2x°+ 3x =10,

x(2x+3)=0,
x=0 nm 2x+3=0,
x=0 mou x=-1,5.

Oreer: 0w —1,5.<

IIpumep 5. Hokasxkem, uro cymma 37+ 37+ 3% gemmrca ma 31.
» Braecem B Boipawmennn 3 °+4 37 + 3% sa crobru 3°:
3°+8"+38°=3%3%+3+1)=3%27+3+1)=38%31.

Mger npeacraeunu cymmy 37+ 3+ 3° B Buze npomaBeseHns ABYX Ie-
JBIX 4YHCEeN, OJHO M3 KOoTOophiXx pasHo 41. 3umauwT, AaHHads cyMMma
AenuTcsa Ha 31, <

YnpaxHeHus
670. Paznoxxure HAa MHOKHTENW H CHAEJalTe MPOBEPKY:
a) mx + my; D) kx — px; B) —ab + ac; T) —ma — na.
671. Beinecure 3a cKODKH ODIIMA MHOMKHTEb:
a)dx + Sy r) —6m — 9n; #) ab + a;
0) 4a — 4b; n) ax +ay; 3) ¢y —C;
B) 3¢ + 15d; e) be — bd; H) —ma — d.
672. IlpeacrageTe B BHJAE NPOU3BEIeHHUA:
a) Ta + Ty; B) 12x + 48y; o) 12a + 12;
) —86 4+ 8e; r) —9m—27Tn; e) —10 - 10¢.
673. Paznoxure HA MHOMKHTEIHN:
a) Tax + Thx; 1) by?— 15y; u) —6ab + 9b?%;
6) 3by — 6b; e) 8x + 6x%; K) x°y — xy°;
B) —Hmn + 5n; ) a®— ab; 1) ab— a’b;
r) 3a + 9ab; 3) 8mn — dm*; M) —pg = pq.

naea IV QN elgenta=ls



674. Briecure 3a ckobKM 001U MHOMKHUTENb:

T a) a?+ a; rya®—a'; #) 4¢%—12¢%
6) 23— x% ) 3m®+ 9m?; 3) Hx” — 15x%;
B) c’+c¢; e) 9p*— 8p; u) ~12y' — 164.
675. TpejicraBbTe B BUJIe NPOM3BEICHMUA:
a) 14x + 21y; T) 9xa + 9xb; ) mi—m?;
6) 15a + 10b; 1) 6ab — 3a; 3) e+ ¢ty
B) 8ab — 6ac; e) 4x —12x% u) Tx— 14x°.

676. Hailgnre 3HaUYeHHEe BhIPAMEHIIH:

a) 3,28x — x® npu x=2,28;

6) a’y +a® mpu a=-1,5 u y——-8,5;

B) ay’— 1y npm ¢=—8,8 u y—-1,2;

r) -mb—m? npu m = 3,48 u b= 96,52,
677. Pelinre yvpapHeHHe:

a) x2+ 8x =0, r) 3x°—1,2x =0, ) x — 10x% =0

6) hx?—x =10 n) 6x%— 0,5x = 0; 3) 6x — 0,2x% = 0;

B) 6y” - 30y = 0; e) %y‘*+y=ﬂ; m) y*+ §y=0-
678. HaiiqiuTe KOpHH ypaBHEHHA:

a) 5x?+ 3x = 0; B) 6x*— 3,6x = 0; x) 5x*—0,8x=0;

6) x2—11x = 0; r) 0,8x% — 3x = 0; e) Tx%-0,28x =0,
679. (dna pabomwt 6 napax.) Hoxamure, UTO 3HaUeHHe BBEIpaKeHHA:

a) 16° + 16" gparmo 17T; B) 36" — 6" kparmo 30;

6) 38" — 38% kparno 3T; r) 5% - 25% kparmo 120.

1) PacnpepennTe, KTO BHEINOJHAET 3ajlaHMA a), B), a KTo — 3aja-

HudA 6), r), ¥ BBIIOJHUTE HX.
2) IlpoBepbTe Apyr y Apyra npaBMJIBHOCTb BBINOJHEHHMA 3aaHHII.
3) IlpeanoxuTe ApYyr ApPYry COCTABHTHL 3ajaHWe, AHAJOIAYHOe 3a-

Aanun 6).
680. Paznmo:xuTe Ha MHOMAHITEIH:
a) 2%+ xt— x%: B) gt gh—ab
ﬁ} y'f_yﬁ_yﬂ, 1_,} _bla_hlﬁ_bgﬂ.

681. ([laa pabomwt 6 napax.) HoramiuTe, 4TO:
a) 7= 7"+ 7% pgemmrca ma 43;
6) 219 - 20— 29 jpesmrea ma 13;
B) 27— 9%+ 3° npenmmrcs ma 25;
r) 16— 213 — 4% genurca ma 110.

1) PacopegennTe, KTO BEINOJHAET 3aJaHWA a), B), a KTo — 3aja-
HHA 6), '), ¥ BEIDOJHHTE HX.

2) IlposepsTe APYr v ApYra NpaBUJIBHOCTH BBITIOJIHEHHA 3aJaHH
H MCNpaBbTe OMMWOKH, eCc/JIM OHM JOINYIIEeHBI.

3) ObcyauTe, KaxkHe CBOMCTBA AeJHMOCTH HMCIOJB30BAHLI NPH BEI-
MOJHEeHHH 3ajJlaHuA.
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683.

684.

685.

686.

687.

688.

689.

690.

691.
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PaszmomwuTe Ha MHOKHWTEIH MHOTOWICH:

&) x%—3x%+ x; B) 4a*— 2a®+ a; n) 15a°—9a®+ 6a;
6) m? — 2m® — m*; r) 6x2— 4x®+ 10x%; e) —3m*—6m”+ 12m".
llpegeraseTe B BHe NPOUSBEIEHHH:

a) ¢ — ¢t + 2¢%; B) 4x*+ 8x%— 242;

6) 5m*— m?®+ 2m?; r) 5o — 5a’— 10a*.

Brinecure 2a cKoOOKH ODIIMH MHOMHTENb:

a) 3a®— 15a%h + 5ab?; r) 12a®b — 18ab? — 30ab®;

6) 20x*— 25x%y? - 10x%; n) dax*+ 8a’x?— 12ax;

B) —6am?+ 9m*— 12m*; e) —8x*y* —6xy" + 9x*y,
PasIoHHTe Ha MHOMXHTEIH MHOTOUJEH:

a) 4¢?— 6x%c%+ 8e; B) 3ax — 6ax® — 9a’x;

6) 10a’x — 15a” — 20a'x; r) 8a'b*— 12a’p* + 16a”p*.

¥ramure oD MHOMKHUTENL JAOA BCEX CIATAEMBIX CYMMEI M BLI-
HECHTE eI'd 34 CROOEM:

a) 2a(x +y) + blx + y); r) Hp—1)+(p— D%

6) y(a — b) — (a —b); 1) (a+ 3)*—a(a + 3);

B) (¢ + 3) — x(c + 3); e} —3b(b—2)+ T(b— 2)%
H[]E‘JI,CTHBI—:TP BhIDAXKeHHe B BH/e MPOHU3EBeJIeEHHNA JBYX MHOI'OYJIEHOB:
a) a(b—c) +d(c—b); r) (x — y¥—aly — xk

6) x(y —5) — y(b —y); m) 3(a—2F—(2—-a)

B) 3a(2x — T) + 5B(7 — 2x); e) 2(3 —b) + 5(b — 3)°.
PazmomuTe wa MHOKHTEIM

a) 8mia — 3) + n(a — 3); 1) e+ D+ (c+2)3%

6) (p?—5)—g(p*- 5); m) (@ —b)2—3(b — a);

B) x(y —9) + ¥(9 — y); e) —(x + 2y) — 4(x + 2y)*.

Benocuneguer npoexan uvrs AB co cropocres 12 km/u. Bozspa-
nladck u3 B B A, OH pasBHI CHKOpPOCTE 18 KM/4 W 3aTpaTHI Ha 00-
PATHBIM OVTE Ha 15 MHH MeHbIOe, yeM Ha IyTh H3 A B B, CRoJBKO
EHIOMETpPOB Mexxay A u B?

Pemure yparuenue:
3x—5  Bx-—12 21-4x 8x+15 _

a) 3 + = =8 0) 9 3

HHBE(!TI—IO, UTO 3HAYEHHE BhIPDAMEHHA a—h IIPIT HEHOTOPLIX 3HAYE-
HHUAX ¢ H b papuo 0,5. Yemy papHO IpH TexX He 4 U b sHadeHHe
BREIPAMEHNA .

a)b—a; 6) ﬁ; B) (a—b)% m@-a); 1) (a-b* e) (- a)?

2.
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692, BanmumnTe B BUAE BLIPAKCIT:
a) OpoH3BeJeHIHe PAa3HOCTH @ M b W HX CVMMEBI;
0) cymmMy EBajgparos ¢ 1 b
B) KBAAPAT CYMMEI ¢ H 0;
I') pa3HOCTL KBaIpaToB b H c;
1} KvD pasHocTn b u ¢
e) cymmy KybDor b 1 ¢.

KOHTpONbHbIE BONPOCHLI U 3afaHUR

ChopmynupyinTe npaBuno YMHOXEHWUA OAHOYIEHa HA MHOrMO4YMIEH,
Mpeobpaayiite B MHOro4neH npowssepeHwe: ab u a+4b; xy n
.r2+:,t:‘y+g2.

Kakoe npeobpasoBaHve Ha3bIBAOT pPasnoOXeHnem MHoro4neHa Ha
MHOXUTENN?

OOBACHUTE, KakK BLINONHAETCH PasnoOXeHWe MHorodneHa 2xy — 6x° Ha
MHOXKUTENM BblHECEHWEM 0BLUEro MHOXWTENR 33 CKODKW.

NMPOU3IBEAEHUWUE MHOIO4YJIEHOB

29. YMHOXeHne MHOorousieHa Ha MHOrodneH

YMHOMKUM MHOrOYIeH @+ b Ha muorouned ¢+ d. CocrasumM LpPOK3-
BeJeHHe 9THX MHOI'OWISHOB:

(a + B)c+ d).
Oboznavuvwm japyuaacH a+b OykBRoll x W Tipeobpasyem TOJayHCHHOC
NpousBeJeHHe 10 ONPaBHIy VMHOMKeHHd OJHOYJeHA HAa MHOTOUJIeH:
(a+bBlct+td)=x(c+d)y=xc+ xd.
B BripaxkeHue xc + xd noncTaBUM BMeCTO X MHOTOUYUJEH @ + b 1 cHOBEA
BOCIIONEB3IYEMOCHA IIPABMIJAOM YMHOMEHIHA OJHOUWIEeHA HA MHOIOUWIIEH!:
xe+xd=(a+be+{a+bd=ac+ be+ad-+bd.
Hrax,
(a+ D)o +i) =ac+be+aqd+ba;

IIpoussegeHNe MHOTOYJIEHOB 4 +H U ¢ +d MBI OPEJCTABHUIM B BHAE
MHOTOUIeHa dc + be —ad + bd. ITOT MHOTOUNeH ABIAETCA CVMMOH BCeX
OJHOYJIEHOB, HONYUAKIHXCH LUPH VMHOMEHHH HAMI0I0 4YJIEeHA MHOIO-
giIeHsa i + 0 Ha KasgbelH 4iIeH MHOrodiaeHa ¢ + d.




H]}GHBBEEEHHE JH00BIX ABYX MHOT'OYJI@EHOB MOMHO IpelCTaBHThL
B BHJAE MHOTOYJIEHA.

HDH YVMHOMMEHHH MHOOYJIeHA HA MHOTOYJeH NOJB3VHITCHA NPaBHJIOM:

YTOOBI VYMHOMAHTE MHOT'OYJIEH HA MHOT'OYJIeH, HYAHHO R&JR,H,E-II':I qned
OOHOTO MHOTOYJI€HA YMHOMHTE HAa KamablH TJIeH ApPyToro MHO-
rogjJcHa H NOJIVHEeHHEIe IMIPOH3BEeIeHHA CIO0AHTE.

I 3aMeTHM, 4TO IPH YMHOKEHHHN MHOTOY,JIe-

Ha, coJepsKamniero m YjieHOB, HAa MHOTOYJIeH,

colep:Halllil i WIeHOB, B IPoHU3BeleHHH (10

L OpUBeJSeHNA MOTOOHBIX YIEHOB) TOJMKHO IO-

IVHUTLCA MmN 4JCHOB, JTHM MOMKHO TMOThL30-
BATLCA IJIA KOHTPOJA.

= € d B apeBHOCTH COPABREAIHBOCTE HEKOTOPBIX

o PARCHCTR TIPW TOJOMKHUTEILALIX 3HATCHHAX

Puc. 83 lepeMeHHBIX MATEeMATUKH JOKAa3bIBAIH I'eo-

MeTpuuecKkr. TAK, JAPEBHErpPeUYLCcCHKNH MATE-

maTuK Erxawa B cBoém TpaxTtate «Hawama» (ITI . no m. 9.) cnpasen-

JHUBOCTE papeHcTea (a + b)(c + d) =ac + be + ad + bd JoKasBIBAIL ¢ OOMO-

IILID Yepresrsa, M300paKEeHHOro HA PHCYHEe B3.

L

Y

Mpumep 1, Vunomem muorouren 4x 2+ 2xy — y? Ha MEoTOYICH 2X — V.
P Umeem
(4 + 200y —y*)2x — y) =
=8x + 4y — 2xy?— dxy — 2xy *+ yP = 8x3— dxy® + y3. <

HHpumep 2. Yupocrum seipazenue (Z2a— 3)(5—a)— 3a(d — a).
b Unmeem
(2a—8W5—-a)—3a(4d—a)=10a—15—2a*+ 3a — (12a — 3a®) =
=13a - 15—-2a*- 12a + 8a*=a’+a— 15.<

MDpumep 3. Hoxamem, uTo MpH J1000M HATYPAILHOM 1 3HAYEHHWE BLI-
pamenus f(n—2)—(n—14)(n+ 2) gparso 7.
b BrimomHHM npecOpazoBaHHe:

nn—5)—(n—-14n+2)=n*-bn—(n?-14n+2n-28)=
=n’-5n-n°+14n-2n+28=Tn+ 28=T(n + 4).

Ilpw mwobom warypansmoMm n mipowanceaenve 7(n + 4) penmwrea wa 7,
a 3HAYHT, H 3HaYeHHe BeRIpaskeHHA n(n — 5) — (n — 14)n + 2) genurca
HA 7.<]
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IIpumep 4. [oxamem, YTO paBeHCTBO

(a + b)(a® — a?b + ab? — b%) = (a — b} (a®+ a®b + ab® + b?)

ABJAECTCA TOMACCTBOM, WM, KAK FOBOPAT MHAYE, JOKAMKEM TOMXKIAECTBO.
P IIpeotpaavem obe YacTH paBeHCTREA:

(a+ b)a®—a® +ab®- b =

=a'—a’b+ a®h?—abf+ a®b—a’PP+ abP - b= - b
(a— b)(a®+ a2b + ab? + b3) =

= a*+ a®b + a®b? + ab® — a®h — a2 — ab® — b= gt — b

Tak kak nepas W NMpaBasd YacTH PABEHCTBA TOKJAECTBEHHO DaBHEI OJ-
HOMY M TOMY K€ BBIPAMEHHIO, TO OHHU TOMJIECTBEHHO PABHBI MMV
co00H, 3HAYHUT, UCXOTHOE PABEHCTRO — TOMRJIAECTEO. <

Huorga, aas Toro urodLl JOKa3aThk TOMKIECTBO, NpeodpasyioT JIEBVIO
4acTh PABEHCTBA B NMPABYI HJHM MMPaBYI B JIEBYIO.

YnpaxHeHus
693. BrimonauTEe YMHOMKEHHE:

a) (x +mMy +n); B) (@ — x)(b—y); x) (b—3)a—2);

6) (a — b)(x + y); r) (x+8)(y— 1) e) (—a + y)(-1-y).
694. VopocTtuTe BRIpa;KeHHe:

a) (x +6)(x + 5); B) (2 — y)(y — B); m) 2y — 1)(3y + 2);

0) (a—4Ma + 1); r) (a —432a + 1); e) (bx — 3W4 — 3x).
695. IlpeacrapbTe B BHAE MHOTIOWIEHA BhIpasKeHHe:

a) (m—n)x +c); B) (@ + 3)a — 2); a) (1 —2a)(3a + 1);

6) (& —p)k — n) r) (5 —xN4 —x); e) (6m — 3)(2 — dm).
696. 3anmmnTe B BHJe MHOIOUWJIEHA BhIpaXeHHE:

a) (x2+ y)x + y?); r) (5x% — 4x)(x + 1);

6) (m?— n)(m?+ 2n?); ) (@ — 2)(4a®- 3a?);

B) (4a%+ b%)(3a’— b?); e) (7p*— 2p)(8p — 5).
697. BroinonauTe yMHOMeEHHE:

a) (2x%— y)x*+ y); B) (11y2- 9)(3y — 2);

6) (Tx*+ a®)(x® — 3a?); ) (e — 3a®)(4a — 1).
698. 3aMeHHuTe cTenmeHb NPOHM3BeJeHHEeM, 4 3aTeM NPOM3BeJeHHe Mpeod-

pasyiiTe B MHOTIOYJIEH:

a) (x + 10)%; 6Y (1535 B) (3a — 1)% r) (5 — 6b)%
699, IlpeacraBeTe B BHJE MHOIOYJIEHA BhipakeHNe:

a) (x*+ xy — y* ) x + y); n) (a*— 2a + 3)(a — 4);

6) (n*—np + p*)(n — p); e) (5x — 2)(x*— x — 1);

B) (@ + x)a’— ax — x°); ) (2 — 2x + x¥Wx + B)

r) (b — e)b2—be — ¢?); 3) By — )y’ —y+1).
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700.

701.

702.

703.

704.

705.

706.

707.

708.

709.

710.

711,

3anHOIATe B BHJAe MHOTOYJIEHAa:

a) (e?— ed — d%(e + d); B) (4a’+ a + 3)(a - 1);
6) (x — y)(x?— xy — y?); 1) (3 — x)(3x%+ x — 4),
Ilpencrapere B BHe MHOroujieHAa:

a) g3y + 5)(y - 3); B) —3b%(b + 2)(1 - b);

6) 2a%(a — 1)(3 — a); r) =0,5¢%(2¢ — 3)(4 — ¢?).
3anHmuTe B BHAe MHOTOUJeHa BBIpaKeHHE:

a) (x+ L}(x+2)x+ 3 D) (& — 1Na — 4)(a + 5).

}&TI[I}{][!THTE‘ BH'E)H.?RHHHE':

a) (36— 2)(5 — 2b) + 6b % r) 5b3+ (a®+ 5b)(ab — b?);

6) (Ty — 402y + 3) — 13y; a) (a —b)a+2)—(a+ b)a—2);
B) x%— (x%— 3x)(x + 3): e) (x + y)x —y)— (x— 1)} x — 2).
EHPI—II.'} JH }FTBE[]}R,EI;HHIIE!

a) 9TobLT HaiTH 3HateHe BRpaskenusd (3a — 2h)(2a — 3b) — 6a(a — b) +
+ 7ab, Hamo 3HATH TOJNBKO 3HAUEHHEe HepeMeHHOM a;

0) urolsl HalTKH 3HAUeHHEe BrIpaxeHusn (3a — 2b)2a — 3b) — bala — H) +
+— Tab, mafo 3WaThL TOJLKO 3HAYCHWE TICPCMeHION b;

B) 3HaueHHWe BeIpa:EeHnd (3a — 20)(2a — 3b) — 6ala —b) + Tab He aa-
BHCHT OT 3HAYEHHH HepeMeHHBbIX?

3has, uro a=3x—-1,b=x+1, c=2x+ 4, d =6x — 5, upencrasbre
B BHIe MHOTOYJeHa ¢ NepeMeHHOH X BoIpamenHHe ac — bd.

Jloka;xvTe, 9TO TpH JW00M 3HAYCHHUA X:
a) saHaueHHe BeIpaEeHHd (¥ —3Nx+ 7)—(x -+ 5H)x — 1) pasHo —16;
6) 3Hauenme BHIpa:keEwd x' —(x®— T)(x*+ 7) paBHO 49.

IoKamHuTe TOMRIECTBO:
a) (c — 8)¥c + 3)=c?— be — 24;
6) m*+3m—28=(m—4)m + 7).

HOKAENTE TOXRISCTBO!
a)(x—3Nx+7)—-13=(x+8)(x—4)— 2;
0) 16 —(a+3)a+2)=4—-(6+a)a—1).

TlokakuTe, 94TO 3HAYEHUE BHIDAYKEHHUA He 3ABUCHT OT NMEpeMeHHOH X:
a) (x—5Nx +8)—(x +4)x—1); 6) 24— (x%- 1)(x%+ 1).

Horaxure, uTo BeIpaxeHue (y —6)y +8)— 2(y — 25) npu nwbdom
SHAHTCHWHA I TTPHAPMAaCT TTOMOMHATCNILHOC 3TaYTCHFC,

HoraRuTe, WTO OPH BCEX TENLIX 72 3HAYEHNe BLIPDAMEIHA:
aynn—1)—(n+3)(n+2) neaurca Ha 6;
8) aln+2)—(n—"T)n—5) geanrca Ha 7.
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712,

713.

714.

716.

8 G

718.

719.

720.

721.

Ilyets a, b, ¢ 1 d — "HeTLIpe TMOCTCMOBRATEILHEIX HEUCTHLIX YHCTA.
Hoxamxure, 4yro passocrbs cd —ab wkparma 16.

Perrure vpapHeHHe:

a) (Bx—Dbx+4)—15x*=1T;

0) (1 —2x}1—3x)=(6x—1)x—1;
B) 12— x(x—3)=(6 —x)(x+ 2);
Dx+dx+1)=x—(x—-2U2 - x).

Hafignre Kopenh VpaRHeHHA:

a) D+ xi=(x+ 1Wx + 6);

0) 2x(x — 8)=(x + 1)}2x — 3);

B) (3x —Z2)}x+4)—3(x+H)(x—1)=0;
My a6 —28) =i{x— I}2 —x)—2.

Hoxamxure, 49TO!

a) mpu g000M HATYPAJBHOM 3HAYEHHH 71 3HAYEHHE BLIPaKeHHA
nin+5)—(n—-3)n+2) kpatHo 6;

0) upn awbOM HATYPAJILHOM 3HAYeHHUM 7, Doapliem 2, sHaYeHUIE
enipaskenuda (n—1)n+1)—(n— T}n —5) kpatno 12,

Haitpure Tpu nocihefoBATElbHbIX HATYPAJIbBHbIX 4YMC/A, ECJAH MH3-
BeCTHO, YITO EEBEAIPAT MeHEIIeI'C I3 HHX Ha 65 mMeubIIe ITpOH3B&-
IeHHA IBYX OCTAJBHBIX.

Tpw ToCTeMORATCIBHEIX HOUOTHLIX THCIA TAaKOBLI, WTO ecJW W3
ONPOU3BEAEHUS ABYX 00JIBOIMX UHCE] BBIYECTh IIPOHM3BEIEHHE ABVX
MCHBITAX, To nmoayaurea 76, HawamTe ot wHena.

[lepumerp upsamoyronbHura paped (0 ecm. Ecny ero giaMHY vVMEeHb-
IHTE Ha 9 CM, 4 IIHPHAHY YVELIHYHATE Ha D CM, TO ILICIIAdEL VEe-
nuuures Ha 50 em®, HalinuTe ANHEY W NIUPHHY IepPBOHAYAJIBHOTO
OPAMOYTOJBEHKA.

CropoHa KBaApaTa Ha 3 CM MeHbIIe OJHOH H3 CTOPOH IPAMOYIOJb-
HUK& W Ha 2 cM DOIbIIe ApYyToH ero croponkl, Haligute cropony
KBajgpara, ecld H3BeCTHO, UTO ILIOINAAL KBaapara Ha 30 cM ? mMeHb-
e IJ0LAAH IPAMOYIOJIbHHKA.

ImA BLIIOMHeHHA ILIAHOBOTO 3aJaHHA K OIpeleléHHOMY CpPOEY DpHTa-
ma paboumx momRHA OLLTA H3TOTOBISATE €MKeJHEeBHO 54 geTamu.
Ileperpimonnad naang Ha 6 meTanred B JeHL, DpHMrajza yie 3a oJHUH
JeHb 10 CPOKA He TOJBHKO BhIIOJHMHJIA ILIAHOBOE 3ajlaHHMe, HO U H3r0-
rosuna 18 meraneidl crepx maana. CKoanKo AHeil pabortana Gpuraga?

TpakTopHaa Opuraja mol:Ha 0ObBLIA OO ILIaHY BCIAXHMBATH erke-
guesno 112 ra, IepeBwimonaasa miaaH Ha 8 ra B JeHL, OpUTaga vixe
3a OeHb [0 CPOKA 3aKOHYMIA HaxoTy. CKOIBKO TeKTapoB HYMKHO
OpLiI0 Benaxarth Opurage?
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722, PemmuTe vpaBHeHHe:
pg B BE=2

) Zx—5 *+1
o - 3 6 ° :

7 ey

6)

T723. lIpounraiiTe BhlIpaMeHue:
a) a’+ b% 8) (@ + b)%; B) a® — b¥; ) (¢ — B)*,

30. PaznoxeHne MHOrodYsieHa Ha MHOXUTenu
cnocodbom rpynnupoBkKu

MBI O3HAKOMHJIMCH C pPA3JIOMKEHHMEM MHOTOYJeHa Ha MHOMHTEIH
cnocofoM BhIHeceHHA ob0mero mHo:kHTenda 3a ckobxkm. HMHorpma yaaerca
PA3JOMHUTE MHOINOYJIeH HAa MHOMKHTENH, HCIOJB3VA JIpPYroil crnocod —
IPYIINHPOBKY €ro 4JeHOB.

IIpumep 1. Pasno:kuM Ha MHOMHTEIH MHorowwleH ab— 2b -+ 3a — 6.
b CrpynnupyeM ero 4jeHB TaK, YTOOBI ciaraeMbie B KaiIol TIpyIne
uMenH oDIHME MHOMHTEIb:
ab—2b+ 3a —6 = (ab — 2b) + (3a — 6).

B neproii rpynne BeIHeceM 3a CKOOKM MHOMHTeNs b, a BO BTOpoH —
MHOMKHTENb 3!

(ab—2b)+(3a—6)=Hla — 2)+ 3(a — 2).

Kamgoe crnaraemMoe moJyYMBIIErOCH BhIPDAMKEHUS HMMeeT MHOMHUTENb
a— 2. BriHecem 3ToT 00IIME MHOMEHTEIL 34 CEODKM!:

Bla—2)+ 3(a—2)=(a— 2}b+ 3).

Urar, ab— 26+ 3a—6=(a— 2)b+ 3).
Paano:xenme muorowneHa ab — 2b 4+ 3aq — 6 Ha MHOEHTEAH MO;KHO BBI-
HOJHHUTE, PPYIIHPVA ero 4iIeHbl HHAaue:

ab—26+3a—6=(ab+ 3a)+(—2b—-86)=
=a(b+3)—-2(b+3)=(b+ 3)a—2).<

IIpumep 2. PagmosKuM HA MHOMHUTEIM MHOTOWIeH ac + hd — be — ad.

b Crpyiuupyes lIepPBbli WeH MHOIOWIEHA € TPEThMM M BTOPOH ¢ uer-

BEpTRIM. B meproil rpynmne BriHeceM 3a CKOOKHM MHOMKHTEIL ¢, A BO
BTOpOH — MHOEHTen: —d. Ioayuum

ac +bd —be —ad =(ac —be) + (bd — ad) =
=cl@a—b)—da—b)=(a—b)c—d). <
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HDpumep 3. PasmokuM HAa MHOMKHTEIN TpEXUIeH a’— Ta + 12.
P Tlpencrarum —Ta B BHje —3d —4d ¥ BLITIONMHWAM TRPYNTTHAPORKY:

a’—Ta+12=a?-3a—4a+12=(a’—3a) +(—4a + 12) =

=a{a—3)—Ha—3)=(a—3)a—4).<

Cnocob, KoTOpeIii MBI NPHMEeHHJIH B npuMepax 1—3 masa pasnoke-
HUA MHOTOYJIEHOB HAa MHOMKHTEJNIH, HA3BIBAKOT CNocobOM ZpYnnuposku.

rE———

YnpaxHeHus
724. [IpencraBeTe B BHJE NPOH3BEJeHHS MHOTOUYJIEHOB BEIpa’KeHHe:
a) x(b+¢c)+ 36+ 3¢; B) plc —d) + ¢ — d;
6) y(a —e) + 5a — 5¢; rya(p-q)+q-p.
725. PasjoxuTe HA MHOMHTEIH MHOTOYJIEH:
a) mx + my + 6x + 6y; ) ax+ay— x— ¥y
0) 9x + ay + 9y + ax; m1=-bx—x+b;
B) Ta —7h+an— bn; e) xy + 2y — 2x — 4.
726. Pazoxkurte HA MHOMKHUTENN MHOTOUYJIEH:
a) ab—8a —bx + 8x; B) ax — by + bx — ay;
0) ax — b+ bx — a; r) ax — 3bx + ay — 3by.
727. Paznoskure HA MHOMKHUTEIN MHOTOYJIEH:
)i’ +a e+ n) a*—ab — 8a + 8b;
)y’ — ¥ —yc+ 1; e) ab — 3b + b*— 3a;
») al+ 2a5—a— 2; ) 1lx—xy+ 11y — x%
r) b%— 3b*— 263+ 6; 3) kn —mn— n®+ mk.
728. [IpencraBbre B BHAE NMPOM3BEIEHHA MHOTOYJIEH:
a) mn — mk + xk — xn; B) 8m —mk + 3k — k%
6) x*+ Tx —ax — Ta; ) xk —xy— x°+ yk.

729.

730.

731.

HaiiagnTe 3HadeHHe BBIPAMEHHd:

8) p’q’ +pg—¢'—p’ mpu p=0,5 u ¢=-0,5;
1 1
6) 3x® — 2y®— 6x2y%+ xy npm x=§~ Y=g

-LIF‘MT,T PABHO 3HAYUEHNE BBIDAHEHHA:
2

a) 2a + ae®— ac — 2¢ upn axl% n cu—lg;

) x%y—y+xy’—x ntpu x=4 u y=0,257

HNoramUTe TOMAECTBO!
ayax —y+x—ay=(x—y}a+ 1);
6) ax — 2by + ay — 2bx = (a — 2b)(x + y).

3 10. I

OWM3BeneHe
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732, IlpencTaBrTe B BHOe IPOH3BeIeHHA:

a) ac®—ad + ¢ — ed — be® + bd;

6) ax®+ay' —bx"— by +b—a;

B) an?+ cn®—ap +ap?—ep + cp?;

r) xy’—by’—ax+ab+y?-a.
733. PaznoauTe Ha MHOMHTEIH MHIOTOWIEH:

a) ’y+x+xy?+y+ 2xy+ 2; B) x*—xy+x—xit +yd-12
734. Paznoyxure Ha MIOKHATEIH TPEXHUIEH;

a)x?+6x+5; 6)x?-x-6; na-5a+4; 1)a?-6a—16.

735. Yncno Kopor B cTame Bodpocso Ha 60 romoe, a B cBAIH ¢ VIVUIISHH-
it § H()I]M[]B{]f/i Oa3nI }T,I[[]II MOTOEA OT O,E[H{]ﬁ HOPOBRI B[]Sp[](: B CPedHEM
¢ 12,8 1 B gens g0 15 1. CRoOJILKO KOPOB CTANO B CTaje, €CIH e:ke-
JHEBHO crajiy noaydars #Ha 1340 a1 monora Gosblie, yem paHbiie?

736. PemuTe ypaRHeHHe:
ad—x(x+8)=11-x% 0) 4x(3x— 1) — 2x(6x + 8) = 5.

737. BanumuTre B BUAE BHIPAKEHU!
a) EBampaT pas3HOCTH X H ¥
0) eyMMy yMcaa 3 M UPOM3BeleHMA a K b;
B) PaA3HOCTL YHCIA 7 W VABOEHHOINO MPOU3BESEHUS d W b,

KoOHTpONnbHbIE BONPOCHLI U 3aaHNA

Chopmynupyinte nNpaBuno YMHOXEHWA MHOroOYNeHa Ha MHOMO4YNeH.

MpeacrasbTe B BUAE MHOrO4IeHa npov3sefieHWe MHOro4neHos x — 2y
n xy+4.

Ha npumepe muorodneHa ab — 26+ Ha — 10 ofbacHuTe, Kak BbINOIHA-
ETCH paanodeHre MHOro4YneHa Ha MHOXKKUTENKW cnocobom rEYNMNAROBKIA.

ﬂ.ﬂ..ﬂ mex, Kmo xouem 3Hamsv OoJblue

31. [leneHue ¢ oOCTaTKkoOM

Bam HeomHOKpaTHO NPUXOAWJIOCH BCTPEYATBCA €O CAYYAAMM, KOIIa
P JeJeHHH OJHOTO HATYPAJBHOIO YHCJIA HA APYroe IMoJayYaeTcs OCTATOK,
IMPUYEM BTOT OCTATOK BCerja MeHeblne jgenurtens. Hanpumep, npu genenun
ypcaa 143 Ha 7 B wactHOM moaydaerca 20 m B ocrarxe 3:

143 : 7= 20 (ocT. 3),

raje OoCTATOR 3 MeHBIIe OeJanuTesid.
Tarse pepuo paepedHcreo 143 =720+ 3.
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Ecnn mnz 143 BoidecTs 38, TO NOJAYUEHHAHS PAa3HOCTH DyAeT AeNHUTHLCHA
Ha T:
143 -3 =7-20.

B Tom cay4uae, Korga oAHO HATYpPaJbLHOE YHCJIO AEJHTCH HA Apyroe
fe3 ocTaTKa, VCJAOBMJKMCH CUHTATH, YTO OCTATOK paBeH HYJIO.

BGDﬁIILE" HHCJO r HA3BIBAETCA OCTATHOM OT [eJIeHHA HATYPAJIBHOIO
THCIa ¢ Ha HATYPAALHOE 9HCA0 b, eclW BRINOJIHAIOTCA ABA YVCAOBHA:
a—r gendrca Ha b ou 0= r< b,

OupegeneHne OCTATHEA, IIPHHATOE NNH HATYDPAIBHBIX YUCEN, Hepe-
HOCHTCS Ha CaIyIai, Korga JedUMOoe ARJIACTCH HOedbiM YHCJIO0M, a ge-
JIUTeJE; — HATYPATBHBIM UHCJIOM.

[lenoe umcy0 r HA3BIBAIOT OCTATKOM OT AeJeHWA NEeJJoro 49mc-
Ja {4 Ha HaATYpaJdbsHOEe THCIAO b, eCl pas3dHOCTE 4 — F JeJIHETCH
Ha b 1 0= r<b.

OBo3HAYNE YACTHOE OT AEJeHHUHA 4 — r Ha b DYEBOH ¢, MOJIVYHM, YUTO

a—r=byq.
Orciopa
a=bg+r, rge 0= r<b.
Hanpuwmep:
-13=5+(-3)+ 2, mpuuém 0 < 2 <35,

HacrHOE oT geneHmnsa umcna —13 Ha 5 paBHO —3, a ocTaToK paBeH 2.
[Ipn pemenun 3ajad NIMPOKOE NPUMEHEHHEe HaXOJAHUT Caeayiollee

VTBEpIKAeHHe:

das 1106020 Wea0zo Hucaa a u Hamypaivrozo yucra b cywecmayem
eOUHCINEEHAA NAPA UCABLX YUcCeR ¢ U T makux, umo a=bg +r, zde
O0=r<b.

B cnpagegmmBocTH 3TOro yTBEpKAeHWA MOMHO yOeauThed, oOpaTHB-
MHCh K KoopauHaTHOH npamoi. Ilyvers HA KoopawHATHOH NpAMOR OT-
MCHEHLT 9Wcaa, Kpatanie b (puc. 84), Onw pasdWRaoT KOOPAMHATHYIO
IpAMYI Ha OTPe3KH, KOHIAMH KOTOPBEIX HABIAKTCA TOUEH C KOOpPIH-
Haramu bg u b(g+ 1), rae g — nexoe uwmeso. HouHAa Kammoro m3 arux
oTpeskon parua b, Ilponsronnnoe uneao ¢ maobpaskaeTcd TOYKOH, KOTO-
pad 1100 cOBIAafaeT ¢ JEBBIM HKOHIIOM OTPe3Ka, OrpaHHUeHHOTO TOUKAMIL
¢ roopauHaramu bg u g+ 1), nubo HAXOZHUTCH BHYTPH 3TOr0 OTPE3HA.
B mepsom cayuae a=bg, 1.e. a=bg+ 0, a BO BTOpOM a=bhg+r, TAE
0« r<b. Tarkum obOpazom, B J0DOM ClayYae HAHNETCH £IlHHCTEEHHAaHA L1a-
Pa LenbIX 4uCcen § W 7 TaKafa, 410 a=bg +r, roe 0< r<b.

a

]
—-4b —-3b —-2b b 0 b 2b ab

-9
o>
=Y

Pic. 84

Tex, KT0O XO4HET 3HaTh LONLLUE
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Ha pgenenmm ¢ OCTATKOM OCHOBAHBI pPasdindHble paszbueHnNs MHOKe-
CTBA IEJBIX YHWCeJ] Ha KJACChI, T.€. Ha NOJAMHOKECTBa, HEe MNMEIlHe
o0IMX 2JIeMeHTOB.

Hanpumep, npu JejJeHMM 4YHCJIA HAa 3 MOTYT NOJAVYUTHBCHA OCTATKM
0, 1 n 2. CooTBeTcTBEHHO MHOMKECTBO MEJbIX YHCeJ MOXHO pa3dnTh Ha
TPH KJjacca:

MHOeCTBO 4YHcea BHAa 3k,

MHOecTBO uHcell Buma 3& + 1,

MHOMECTBO 4YHCen BHIa o& + 2,
rape kB — Leloe 4HeIo.

AHANOTHYHO, WCXOAA W3 OCTATKOB OT ASJEHHA IEJTOTO HWHCJIA Ha 3,
MHOKECTBO IIeJbIX YHceJ] MOMKHCO pasdiTh Ha IATE KJIACCOB:

MHOKeCcTBO 4YHcel BHaa ok,

MHOMeCTBO uucen suga bHé+ 1,

MHOKECTBO 4YHcen BHUga bl + 2,

MHO;KecTBO 4UHcea BHIa ok + 3,

MHOMECTBO uucen Buga bk + 4,
rage B — Leioe 4Heio.

IIpumep. JorakeMm, 4YTO ecJH IeJble UHCIA @ B b JawoT IpH gene-
HHH H4 3 OOIITHAKOBBIE OCTATHIH, HE ]']H.BI-IBIE HYJH), T HECIIO Hb— 1
aeJqHTCA Ha 3.

b Ilo yenopuw umcana a M b pawT Opy JeJeHMM HA 3 OIMHAKOBEBIS
OCTATKH, He DPABHBIE HYJK. SHaA4YuT, JuHbo a=3k+1 uw b=3p+ 1,
oo a=3k+2 u b=383p+ 2, rge £ U p — I[eJdble YHCAA.

B mepBoM u3 2THX caydaeB mMeeM
ab—1=Bk+1)}3p+1)-1=9kp+3p+3k+1-—-1=
=9kp +3p+3k=3(3kp t+tpt+ k).
Bo BTOopom cayuae mMeem
ab—1=@Bk+2)3p+2)-1=9kp+6p+6+4-—-1=
=O9kp+bOp+06k+3=3(3kp+ 2p+ 2+ 1).

Taxwm obpazom, B KamJ0M M3 PACCMOTPEHTRIX caydacr "dwceao ab — 1
nequrcd Ha 3. <

YnpaxHenusa
738.

HaiigpmTe 9wacTHOe W OCTATOK OT AeJeHHA:
a)138 sa 7; ©6)—-16 ma 3; B) —4 Ha 5.

739. | Haiigure manbonbliee 1enoe OTpUIlaTeNbHOE YHMCI0, KOTOPOe MpPH
penenun Ha 11 gaét ocrarox 1.
740, | VraxuTe BCe 1e/ible YHCIa @, KOTOPbIe NMPH JeNeHUH Ha T JaT

ocTaTOK 3, ecamw —12 < g <12,

Fnaea IV ENelgen =
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741.

|742.

743,

744, |

749,

750.

751.

752,

753.

Yramure Hanbosbillee 9HCI0 BOCKPECEHHMH B TOAy.

IIpn pgenmeHuy mesoro 4Mcaa m Ha 35 B ocraTKe moayumam 15.
HNenuTea 19 4HCIO m Ha 9, Ha 77

IIpu geneHuH HATYPAJNLHOI'O YHCJA @ HA HATypalbHOe 4duciao b
B YACTHOM LOJVYWUIU ¢ U B ocrarke d. Moryr nu Bee uuena a, b,
¢ 1 ¢ OBITH HOTETHLIMITY

Jlora:kuTe, UTO ecJH Iefble YHCIAa ¢ B b IIpH JeleHHH Ha 3
JAKT pA3HBbIe OCTATKM (He paBHBIe HVIK), TO uueao ab+ 1 ge-
JUTCS Ha 3.

_E'E!DHD JH, 9TO IIpH TIO0BIX IeNBIX 3HAYeHHAX a u b npon3pemge-

Hue abla + b)a — b) peanrea nma 37

[Ipn penmenmm uesoro uucaa a Ha 12 moayuaerca octatox 5. Ka-
KOH OCTATOK MOJYYHTCA NPH JeJeHHH 3Toro Yucaa Ha 47

OaHO M3 ABYX LeAbLIX YHCcen npH geneHud Ha 9 jgaér ocraTok 7, a

apyroe gaét ocraroxk 5. Karkoil ocTaTok NMonyvyuMTes HpH JefleHuH
Ha Y UxX npomaBeaeHHA?

Haijigure menoe uncio, KOTOpOe KaK IIPH JeJIeHHH Ha 5, Tak M npn

JeleHdHd Ha T gaér ocrarox 1, npuuyém mepsoe yacTHoe HAa 4 DOJb-
ITI¢ BTOPOTO.

HoramuTe, uyTo mpousBedenne n(2n + 1)7n—+1) menmurca Ha 6
1IIpH J000M HATYPAJILHOM /1.

JdononHuurensHble ynpaxHeHusa Kk rnase IV

K maparpady 8

Haiigyresa am Takue lensle 3HAYEHHA X, NPH KOTOPHIX 3HAYEHHE
MHOTOYJIEHA:

a) 2x%+ 6x + 3 omameTcd USTHBIM UHCIOM;

8) x? + x + 2 ora)keTcd HeUYETHBIM UYHCIOM?

Pacoomoxure WwieHB MHOTOWIEHA 3dX Z—Ba'x + 8a?— x™:

a) 110 BOSPACTAILIMM CTEIIEHAM I[IEPEMEHHON X}
6) Mo VORIBAIOIIIUM CTEIIeHs M IepeMeHHOH .

HPE,[I;(!TH.BI:-TE B BHIe MHOTOYIIEH:A:

a) (~2x*+x+ 1) —(x%—x+T)— (4x%+ 2x + 8);

6) (3a’—a+2)+ (—3a®+3a—1)— (a? — 1);

B) Ba~ 36+ e~ {(da+th+e-+38);

r) 2xy — y?+ (y* — xy) — (¥® + xy).

YHOpoeTHTE BhIPDAMKEHIES!

a) (1 —x +4x°—8x3) + 2x3+ x2— 6x — 3)— (bx® + 8x2);
0) (0,5a — 0,60+ 5,5) —(—0,5a + 0,4b) + (1,30 — 4,5).

AononHutensHole ynpaxHeHus K rnase |V
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794, Jloxamwure, 9To BEipamenwe A+ B — C ToOMICCTREHHO PABHO BLI-
pasxeano C—B-A, ecnm A=2x—-1, B=3x+1 u C=5x.

755. Kaxoli MHOTOWIEN Hy/KHO BLIYECTL W3 MHOorowrena y - — 5y + 1,
yT0o0Bl PA3HOCTE DBLIA TOMIECTBEHHO DABHA!

a) 0; 8) 5; B) y*; r) 4 —y+ 77
756. Horamure, uro upu sodOM 3HAUEHUM X PASHOCThL MHOIOUJIEHOB
S oa- 1.8 1. g 2 . 0o . 3_ 0 9.2 o
14.1' g% 14.1' tEx+z m 0.76x*—-0,126x"*— 2,26x“+ 0, 4x =

nNpuauMaeT NoJoHTeNRHOEe 3HAYeHHe.

757. HoramuTe, YITO OPH MOHOM 3HAYEHHH 0 CYMM& MHOTOYJIEHOB
5 1 3 5 2 2 .
1,6a*— 1za*-8,4a*-a?-1 u -1%5a®-5a'+ 8za®
3 5 3 5
NPUHUMAET OTPUIATENBHOE 3HAYEHUE,

758. 3anuck abe osHAUAET YHCI0, B KOTOPOM da COTeH, b IecATKOB
1 ¢ eIHHHI,. JT0 YHCJIO0 MOMKHO NpPeJCTABHTL B BHIe MHOTOWIEHA

abe = 100a + 106 + ¢.

Hanpumep, 845=100-8+ 10-4 + 5.
IIpejcragbre B BUJEe MHOIOWIEHA UHCIO:

a) xy 6) yx; 8) a0b; r) abed.

759. IlpeacraBbTe B BHAE MHOTIOWJIEHA ¥ YIPOCTUTE MNOJYIHBIIYIOCH
CYMMY WJIH PAa3HOCTH:

a) abe + cba; 6) abc +be; B) abc —ba; r) abc — ac.
760. | Noxaxwure, uro:
a) cymma umHcen ab u ba KpaTHa cymMme a u b;

6) pasHoCTEL umcen ab m ba KpatHa 9.

761. Pemure ypaBHeHHE:
a)(4—2x)+(Bx—3)=(x—2)—(x+ 3);
B)5-3y-4-2y)=y—-8-(y— 1)

1 (1. _,1)_, .8 (1,1
B]T—1§a+{~§a—5§]=za+4 (24-2(1];
ry —3,6 —(1,5x+1)=-4x-0,8 — (0,4x — 2).

T62. Halinure yerwipe yMcna, HPOLOPLMOHAILHBIE yHeaam 2, 4, 5 u 6,
ecJH pas’HOCTh MEKIAV CYMMOH ABYX IOCIeJHHX M CYMMOH IBYX
lepBhlx 4Mcesn pasHa 4,8.

763.

Ecim K sagyMaHHOMY YHCJAY NPHIHCATH COpaBa HYJIbE H Pe3y.ib-
TAT BBIYECTh M3 ymucaa 143, To MOAVYMTCA VTPOEHHOE 3ajlyMaHHOe
yucao. Kakoe uueao 6eiino sagymano?
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764.| Eciim x gaHHOMY YHCIY TpHIIMCATh crnpasBa nmudpy 9 m K moay-
YeHHOMY 4YHCJOY NpHOaBHTE YVABOEHHOE AAaHHOE YHCJI0, TO CyMMa
6yner papna 633. Haliagnre nannoe 4ymeno.

765.| K TpéxsmauHoMy 4Mcay cJgeBa npunucansu uudpy S5 M U3 mNoay-
YeHHOro JYeTbhlpéxsHadnoro ymncaa serunam 3032. [Noayumnace pas-
HOCTL, KoTopasa Oojawlne TpéxsHadHoro uuciaa B 9 pas. Haiigure
9TO TPEX3HAYHOE YHCJIIO.

766. Tpéxsnaunoe ymciao okandmsaerca uudpoit 7. Ecam aty uudpy

MepecTaBHTE HA IIepBOE MEeCTO, TO YHCJA0 VBEJIHYHUTCA Ha 324.
HaiiguTe 3T0 TpéX3HAYHOE YHCIIO.

K naparpady 9
767. IlpeobpasyiiTe OpoHaBeleHHe B MHOI'OYJIEH:
a) (x'+ Tx%y*— 54" )(-0,2xy>);

7_1l.5 2,33 25} 3y,
0) (b zbc-i-gb 5c} 30bc?);

5) [ %a""b b %}—zmzbf’“l;

r) (0,5x7y"2— 6xy — 1)[%;—5; ]

768. YiopocruTe BeIpaskeHue:
a) 5(4x%— 2x + 1)— 2(10x%— 6x —1);
6) T(2y* - 5y — 3) — 4(34% — 9y — 5);
B) a(3b—1)—Bla—3)— 2(ab—a + b);
r) x%(4 — y?) + y2(x* - T) — 4x(x — 3).
769. Jloramkure, uTo npH A0OBIX 3HAYEHHAX I[IepeMeHHOH 3HaYeHHe
BBEIPAKEeHHA:
a) 3(x*—x+ 1)— 0,5x(4x — 6) ABAAETCHA NONOMUTENLHBIM YHCIOM;

8) y(2+y—y*) - g{ﬁ + 3y + 1,6y”) aABndeTcA OTPHIATENBHBIM UHC-
JIOM.

770. Peuiure vpaepHeHHe:

0dfur 2)-a-dfo- )

0) T(2y —2) — 2(3y — 3,9) = 9;

B) 21,5(4x — 1) + 8(12,5 - 9x) = 82;

r) 12,5(3x - 1)+ 132,4=(2,8 —4x)-0,5;
dx+6 Ty-=14 wm+l

A 3 3 g — 0
y1-6x 2x+19 _ 23-2x
€) —5 12 g -
AononHuTenebHele ynpaxHeHwa K rnase |V
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771,

T72.

773.

T74.

775.

776.

777.

778.

779.

JIra cocyna OBITHM HATOTHEHEI PACTROPAMHW COJNH, TTPUYCM BO BTO-
POM COCYIE CONEP:KAIOCH HA 2 Kr DoJblIe DACTBODA, Y4€M B IIep-
roM. KommenTpanus coiv B TIEpPROM pacTrope cocrarasma 10%,
a Bo eropom — 30% . Ilocoe Toro Kaxk pacTBOPHI CIAHIH B TPETHI
COCYH, IIOJVYHUIN HOBBIH PACTBOD, KOHUEHTPAILHMA COJHM B KOTOPOM
oKasarmach papnoi 26% . CKoJLKO pacTBOpa OLINIO B TICPBOM CO-
cyae IIepBoHAYAJIBHO?

B mepeyvio OpHraay OpHEBe3IH pacTBEopa IeMeHTa Ha 50 KI' MeHB-
e, 4eM BO BTOPYVIO. Kasaniii uac paboTsl nepBaa OpUraja pacxo-
moeana 150 Kr pacrteopa, a propaa — 200 gr. Hepes 3 4 padGorh!
B llepsoid Gpurage ocranock pacrsopa B 1,50 pasa Boublue, yem BO
BTOPOii. CROJBKO PACTBOPA OPHBE3IN B KAKAVIO Dpuragy?
Paccrosiame mesxay npuerasamu M m N pasmo 162 xm. Or opu-
craHi M oTOIIEN TeloxXol co cKopocThbio 45 KM/d., Yepes 45 MUl
OT npHeraHd N HABCTPeUYY eMy OTOIIEN JIPYIOH TeILIoXoM, CKO-
pocTh KoToporo 36 km/4, Hepes CKOMLKO WACOR TTOCTE OTIpaBJC-
HHA IepBOT0 TEeIJ0X0ola OHH BCTpeTATCA?
Or nmpHcradd A OTOIIEN TeILToXoJ co cKopocThio 40 xm/4. YHe-
3 . .
pea 1? 4 BCJIeJl 382 HUM OTOIIEeJ APYroH TenJjoxXoj €O CKOPOCThIO

60 xm/u. Yepes cKOJBKO HACOB MOCJAE CBOEro OTHpPABJEHHA M HA
KAaKOM pPacCcTOAHHH 0T A BTOPOH TENmJ0X0J AOTOHHT HepBbIi!

‘Wz ropona A B Topoa B OANORPEMCHTIO OTTIPARISIOTCS JIRa aB-
robyca. CropocTh ogHOTo ¥M3 HHX Ha 10 EM/u Doiblle CHOPOCTH

1 .. .
apyroro. Yepea 32—11 oanH aBTobyc nmpumeén B B, a apyroi Ha-

1
XxoauiacAa or B Ha paccToAHHH, paBHOM § PaccToAHMA MEHAY A

1 B, IaiinuTe cropocTH aBToOVCOB M paccTodnme oT A g0 B.

Hz A p B ogHOBpeMeHHO BBIEXANMH ABa MOTOIHEKIHCTa. CKOPOCTh
oaHOro u3 HUxX B 1,5 pasza Gouasblue cropoctd apyroro. Moronue-
JAHUCT, KOTOPBIA TEPBBIM NpUOLLT B B, cpasy ke oTnpaBuica odparT-
Ho. Hpyroro MOTOIMEINCTA OH BCTReTHA udepes 24 24 MHH mocie
Bblesga u3 A. Pacerosnue mesav A 1 B pasao 120 km. Haiinure
CHOPOCTH MOTOIHWKIHCTOB M PACCTOAHHE 0T MeCTa BeTpedd go B.

8a 4 g4 garep HNPOXOIHT IO TEYEHHK paccrosHue, B 2,4 pasza 0oJb-
miee, den 3 M OpoTHE TedeHHA. Kakoga CEOPOCTE EATepi B CTOHA-
yell BOJE, ECAH CROpoOcTb TeueHus 1,5 km/u?

3a 6 u rarep upoxogur 110 TedeHuo Ha 20 KM MeHbIUe, 4yeMm 3a
10 4 mpoTHE TeueHHd. [HaKoBa CKOpOCTE TeUeHHdA, eCJH CKOPOCThH
KaTepa B croddeld poue 15 Km/u?

Kooneparus HaMeTHI HM3IOTOBHTE HADTHI0 MYMECKHX CODOUYeK B3a
& amert, Bwimyexkas B Jenk na 10 copouek OonwnIie, WeMm TPEaNO-
Jarajioch, OH BBIIIOJHHJ ILIaH 3a OJHH JeHb Jo cpoea. CKOJIBEO
COpOYer B [eHb A0J:eH ObLI BRIOVCHEATH KOOIEPaATHE?
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'780.| Ha snesatop mocrynuao 1400 T mmennnsl AByX copros. IIpm 06-
paboTKe HMIDeHHIIBI OJAHOTO copTa oKasanoch 2% OTXOMOB, & APYIO-
ro copra — 8% orxoaoe. Yucroi nmesnns noayuduiaock 1364 T.
CKOJBKO NMIIEeHHIIbl Ka;K/JA0ro copTa MOCTYINJI0 Ha agesaTop?

781. Bpuraga mpeamoymarana youpars 80 ra mmendnnl B AeHL, YTOOLI
SAKOHUYMTE paboTy B HAMEUeHHbIH € cpor. DarTHYecKH B JeHb
oHa youpanga Ha 10 ra Goxbsie, H MO3TOMY 34 OLHH AEeHL 0 CPOKA
el ocTtanock yoparek 30 ra. CHOJBKO TeKTapoB NIIeHHIBL TOMdHA
ObiLia yopars Spurasa?

182_ B Bogmsli pactBop coau maccoit 480 r gobasmau 20 r conn. B pe-
3VJILTATe KOHIEHTPAIIHd PacTEBOopa IOBBICHJACE Ha 3,70% . CKOMb-
KO COJMH ObLJIO B DACTBOpDE IEPBOHAYAILHO?

783. Pazinomxure HA MHOMMTEIH!
a) a?®— g’ + ¢°; B) al’— a®— o
ﬁ] bﬁ“+ lE:],fll:ll = b‘ZD; l‘) b-ﬂ}_'_ b20+ b !{}‘
784. lloxamuTe, 4UTO:
a) 7'+ 7" penuren na 50;
6) 53— 5% penurca nma 100;
8) 25"+ 5'7 penures ma 30;
r) 27 - 9" pnenurca Ha 24;
n) 121¥%-1212 4+ 12" pnenurca va 7 m Ha 19;
e) 11°- 118+ 117 gesmrca va 3 m na 37.
785, Pazomure HA MHOMMTEIH:
a) (a — 3b)(a + 2b) + dala + 2b);
6) (x + 8y} 2x — 5b) — By(2x — Hb);
B) Ta%(a — x) + (ba’— ax)(x — a);
r) 116%8b — i) — (6y — 36°)(y — 3b).
786. Haiipure sHaueHue BbIpAMEHMA:
a) Sex + ¢ opr x=0,17, ¢=1,15;
6) 4a’—aub opu a=1,47, b= 15,78.
787. Pemrure yparnenue:

a) 1,2x*+ x = 0; B) 0,6x°—x=0; 1) 1,6x° = 3x;
5) 1,6x+ x2=0; r) 5x? = x; 6) & =x3
788.| Boinecure 3a CKOOKM YHMCIOBOI MHOMKHUTENb:
a) (3a + 6)% B) (Tx + Ty)?; ) (hg — 30)%
6) (126 — 4)%; r) (—3p + 6)% e) (2a—8)L
789.| [loxkaxkuTe, UTO 3HAUEHNE BHIPDAKEHHA a °— ¢ KpaTHO 2 TpH M06oM
IIeJI0M .

|790.| lokaskuTe, YTO €cIM K LEJOMY YHCJIY NpHOABMTE ero KBajpar,

TO MoJdydeHHad cyMMa 5}",1'J,ET UETHRIM YHCJIOM.

:_'ﬁl_f.'| Ioraxkure, uTo pasHocTh uncen abe ncha, rme a= 0, ¢ #= 0, Kpart-
Ha 11.

AononHutensHele ynpaxdHeHus k rnase IV 161
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792, | HNokamure, uTo:

793.

794.

795.

796

T97.

798.

799.

800.

a) cymMma Tpex Nnoc/JefoBATEeJbHBIX CTENeHel Yucja 2 ¢ HATypaib-
HBIMH NOKasaTeJIAMH AeJHTCA Ha 14;
6) cymMa ABYX NocHeJoBaTeJLHBIX CcTeleHel uHMcia 5 ¢ HaTypalb-
HBIMH NOKa3aTeJAMH JeJdHTCHA HAa 3{}.

K nmnaparpady 10

Horamure, 4TO BhIPpAXMEHME TOMJIECTBEHHO PABHO HEHKOTOPOMY
IBVUICHY:

a) (x+ y)c’-xy+y%%  B) (@t b)a® - a %+ ab- b,
B) (x — yNx2+ xy +y2) r) (@ — b)(a®+ aZb + ab® + b?).
Vupocerure:

a) (a’— N(a+2)— (2a — 1)(a — 14);
6) (2 —B)1 + 2b) + (1 + b)(b - 3b);
B) 2x%—(x — 2u)(2x + y);
r})(m—3n)m+ 2n) —m(m — n);

) (a— 2b)b + 4a) — Thla + b);

e) (p— @)(p+3q) — (p*+ 34°).

Hoxaykure, uro Bupaykenue (y + 8)(y — 7) — 4(0,25y — 16) npn ;110-
ﬁGM SHAYEH M y HNpHHEMAeT [HOJA0HTe/IBHBIEe JHAUeHHHA.

s | HGHH}HHTE, UTOo 3HaAYeHHe BhIpaxeHHd.

a) (3°—3"%3%+ 3%) menurca Ha 24:

6) (210 + 28)(2° - 2% mesmmTca ma 60;
B) (16% - 8%)(4® + 2%) memmrca ma 63;
r) (1252 + 25%)(5% — 1) mennTea ma 39.

VopocTHTe BRIpa:KeHHe H HalilHTe ero 3HaueHMe IIPpH VKa3aHHBIX
SHAUYEHHAX MePeMEeHHBIX:

a) 126y %+ (x — 5y)x %+ 2542+ 5xy) npn x=-3, y=—2;

By m3+ni—(m*—2mn—n(m —n) opu m=-3, n=41.

I,U;LlI-&'.EL:#HI/I'1".:‘.‘, Ty SHAYeHHe BBI[]E].}REHHH HEe 3IABHCHMT OT SHAYEHHA
InepeMeHHOHM:

a) (a — 3)a®—8a +5)—(a— 8Na’— 3a + 5);

6) (x*—8x + 2} 2x + 5)— (2x°+ Tx + 1T)(x — 4);

B) (b2+ 4b — 5)b— 2) + (3 — B)(P2+ Bb + 2).

HMoraxkure, 4To:
a) CYMMa TATH TIOCASOBATeILHLIX HATYPATLHEIX 9HCeT KpaTna 5;
0) cYyMMa YeTHIpEX IMOoCJeJOoBATEeIbLHBIX HeUSTHBIX UHce] KpaTHa 8.

Haiigure dereipe NOCIENOBATENIbHBIX HATVPAJIBHBIX YHCIA, €CIH
H3BeCTHO, 9YTO IIpoHi3BeleHHe [MepBBIX IBYX M3 aTHX YHCcel HA 38
MEHbIIEe [IPOH3BEeIeHHA HBYX CHAeIVIOLIHX.

:.'ﬁ‘-aﬁﬁ A"8 MHOro4neHsl




801.

802.

803.

804.

805.

806.

807.

808.

809.

HokauTe, 9TO:

4) NpoM3BeJeHHMe JBYX CpPeJHHMX M3 4YeThIPEX MNOCHeI0BATEbHBIX
NeJIBEIX YHMCeJI HAa 2 boabiae npoN3BeEeHNA H]}HﬁHHX HHCeJI,

0) KBagpaT cpefHEro M3 TPEX MNOoCJeAOBATENLHBIX HEYETHBIX UHCeN
HAa 4 GoJblIe MpPOM3BeNeHHA ABYX KpalHMX 4dHCce.

CropoHa EBajpara Ha 2 ¢M foJblile 0JHOH H3 CTOPOH IPAMOVIOABHH-
KA M Ha D ¢cM MeHBIIe aApyroi. HaliauTe miaolgalbk KBajapaTa, ecaH
M3BECTHO, 4Y4To OHA Ha 50 ey ? MeHblIe IAGIIATH HIPAMOYIOJAbBHHUEA.

Ecn\n gawny OpaMoyTOALHHKA VMEOLITHTE #Ha 4 ¢M, a IDHpHIY
YBEJHYMTE HA D €M, TO HOJYYHTCH HBAAPAT, ILIOWAAL KOTOPOIo
fonbmie TIomAaAn npaAMoyroabHuka Ha 40 em 2. Haitpwre nnomans
MpPAMOYVTOJBHHKA.

I[IepuMeTrp DpaAMOVIOABHHEA pakeH 36 M. Ecin ero IaHMHY VBeIH-
YHUTH HA 1 M, A4 IDUPHUHY VBEIMYHTE HA 2 M, TO €ro IIOIIAAE VBe-
anunaTea Ha 30 m® OnpeneauTe MJolaib NepBOHAYAJLHOIO IIpA-
MOVI'OJBHHEKA.

I[Mepumerp OpaAMOVTOABHUEA paBeH 30 cm. Eonan ero AnHHY VMEeHL-
IIHTh HA 8 ¢M, a4 IIHPHHY VBEJIHYHTL HA 5 ¢M, TO ILIOINAAL IIpA-
MOYTONBHMKA YMeHbImuTes Ha 8 cm?. Haligmre naomais NepBOHA-
YaJILHOTO TIPAMOYTONLHWKA,

Haiigure 3HaueHHe BhIpaMXeHMA:
a)a’+tab—Ta—Th upu a=6,6, b=0,4;
6) x*— xy—4x + 4y opu x=0,5, y=2,5
B) ba® — bax — Ta+ Tx upu a=4, x=-3
ryxb—xc+38c—3b mpn x=2, b=12,b, ¢=8,3;

n)ay —ax— 2x+ 2y npu a=-2, x=9,1, y=-6,4;

e) dax —4by — 4day + 3bx opu a=3, b=-13, x=-1, y=-2.

#
¥
*
A

Pagnosure HA MHOMMTENIM MHOIOYJIEH!

a) a’— 2a®+ 2a — 4; 1) a’b — b + a’e — be*;

6) x*— 12 + 6x7— 2x; e) 2x* + xy” — 2x%y — ¥,

B) ¢'— 2¢?+ ¢ - 2¢; #) 16ab® — 10¢* + 32ac? - 5b%;
r) -y -yt + gt + y® 3) 6a*— 21a?h + 2ab?— ThA

IIpencTaBbTe B BHIE NPOH3BeIeHHA:
a) ma — mb+ na — nb+ pa— pb;

0) ax —bx —cx +ay— by —cy;

B) x*+ ax®—y —ay + ex® —cy;

r) ax?+ 2y — bx® + ay + 2x% — by.

PagmoEnre Hd MHNENTEIH MHOMOWYIEH!
a) x2— 10x + 24; B) x*+8x+ T; m) x+x-12;
6) x*— 13x + 40; r) x°+ 15x + 54; e) x2—2x — 35.

ononHuTensHble ynpaxdHeHus € rnase |V




810.

Horasxkure, 4TO!:
a)a{x +6)+ x(x —3a)=9 nupu x=2a-—3;
) x(x—3a)+tala+x)+4=13 prm x=a + 3.

811.

JTlokaxuTe TOMKAECTBO:

a) (y'+y)Wy* -y =y'y + Dy - 1);

6) (a%+ 3a)u?+ 3a + 2)=ala + 1) a + 2)(a + 3);
B) (a’+ab+ b)) (a?- ab+bH = a*+ a?b?+ b

r) (- +1)c*+e?+ D)=+ + 1.

812.

IIpn maxom 3HAYEHHHM & NMPOH3BEAeHHE
(2 +4x*— 1Tx +41)(x + a)
TOMKAECTBEHHO PABHO MHOTOWJIEHY, HE COZepsRameMy X °?

813.

HorxamuTe, 9To ecau b+e¢=10, To
(10a + B)(10a + )= 100ala + 1) + be.
Bocnonbszopagmucs 2o (popmMysioi, BBIYHUCIHTE!

a) 23 - 27; 0) 42 - 48; B) 59 Hl; r) 84 - 86.
814,

Hoxraskure, 49T0:
a) ecan ab+¢?=0, 1o (@ +elb+e)+(a—e)lb—c)=0;
6)ecnm a+6=9, o (¢+1)(6+1)—(a—1)b—-1)=18.
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(a+b)2-a2+2ab+g

FnaBa V (DOPMYJ'IbI COKPALLIEHHOI O
YMHO>XXEHUA

B atoi rnase Bbl y3HaeTe 00 MHTEPECHbLIX TOXAEeCTBax, C NOMOLLbLIO
KOTOPbIX NPOLLE BLINOMAHATL Npeobpa3oBaHna PasnUyHbLIX BbIpaXeHun. ITn
TOXAEeCTBA NONYyHYWNWU cneuuansHoe HasgaHwe — ¢opMynbl COKpaulEH-
HOro yMHOXeHua. OHW LWMPOKO WCNONL3YITCA ANS NpeacrasneHvs ue-
NOro BbipaXeHws B BUAE MHOroYIeHa W pPasnoXeHus MHOro4Y1eHOB Ha
MHOXMUTENW. B crapwmux knaccax Bbl HAy4YuTeCb NPUMEHATbL MX B npeob-
pazosaHuAax Gonee cnoXHbiXx BbipaxeHuW. 3aseplaeTt rnasy naparpad,
B KOTOPOM HaxoAsT NpUMeHeHwe BCe WM3yyYeHHble npasuna npeobpaso-
BAHWA BblipaXeHWin. Bbl Hay4MTecb NPUBOAWTL MHOrOYNEH C OAHOW nepe-
MEHHOW K BuAay, yAoOHOMY ONA HaxXOXOEHWs ero 3HaAYeHUs C NOMOLLbLIO
Kanskynatopa.

PAT CYMMBbl U KBAOAPAT PASHOCTU

32. Bo3sBegeHue B KBagpar M B Ky0 cyMmmbl
M Pa3HOCTU ABYX BbipaXXeHUn

[Ipyp yMHOKEeHNHM MHOTOUYJEHA HA MHOTOYJIeH KayXJAblil 4JIeH OJHO-
ro MHOTOWIeHAa VMHOMAKIT Ha KamAblil uieH apyroro. OQHaKO B HEKO-
TOPBLIX CAVYAAX VMHOMEHHEe MHOIOYJEeHOB MOMKHO BBINOJHHUTH KOpOue,
BOCHOJB3OBABIIHCE (POPMYAAMU COKPALIEHHOZ0 YMHOMEHILA.

Boseegém B KpBagpar cyMmy @ + b, Jlma sToro npeicTaBEM BHIpayke-
Hue (a + b)? B Buge npouszeeneHud (@ + b)a + b) U BBIIOIHUM VMHOME-
HHEe:

(a+bP=(a+bla+b=a’+ab+ab+ b=
= a?+ 2ab + b“
3HauUHT,
2 2 2
(a+by=a +2ab+b". (1)

§ 12. KBagpar cymmbl 1 KBagpar pasHoOCTWU
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Tomxpectro (1) naseiBawT gopmynoi keadpama cymmst. Ira Gpopmy-
Jia MO3BOJAET INpPOIle BRINOJHATE BO3BEIEHHEe B KBAJAPAT CYMMEI JAH00BIX
ABYX BBIpayKeHHIi:

KBaJpaT CYMMBI ABYX BRIDAMEHWIH paBeH KBaJpaTy IepBOTO Bbi-
pasKeHHA IJKC VABOEHHOE NPOM3BEJEHHE MEPBOT0 M BTOPOro Bbi-
. PajKeHMH IIJIIOC KBajpaT BTOPOTO BEIPaKeHHA.

I B «Hauvanax» Epxkauaa cnpaeeiJHBOCTH
S pPaBEeHCTBA
r (a + B2 =a’+ 2ab + b?
; NpH MOJOMKHUTENbHBIX 3HAYEHMAX a w b jgo-
KasaHa TeoMeTPHYEeCKH ¢ NOMOIILBI [WepTe-
JKa, NPHBeIEHHOr0 HA pHCcyHEKe 85.
< Bosepeném B KBajpaT PAIHOCTE & — 6, II0-
JTVIAM
(a—b)i=(a—b}a—-b)=a’—ab—ab+b?=
= a == = a?— 2ab + b2,
- T - SHaYIUT,
fHe. 22 (@—b)y*=a’—2ab+b> (2)

Tompgecrro (2) HaswiBalOT gopmyaoi keadpama paznocmu. OHa nos-
BOJIAET NPOILE BO3BOJAWMTH B KBaJ[PpAT Pa3HOCTh JI00BIX ABYX BbIPaMKeHWIl:

KBaJgpaT pasHOCTH ABYX BEIPAKEHWII paBeH KBaApaTy MNOepBOTO
BLHIPaKeHHA MHWHYC VABOSHHOE HPOHM3BeJleHHe IepBOI0 M BTOPOTO
BRIDAKEHMI MJ0C KBAJAPAT BTOPOI'0 BhIPAXKEHMHA.

3aMeTHM, 4TO TOoxJAecTBO (2) MOMKHO NOJAVYHUTE H3 Toxaectsa (1),
ecJId TIpeICTaBHTE PasHOCTL ¢ — b B BHAe cyMMEI a + (—b):

(@ —b)*=(a+ (-b)? = a’+ 2a(-b) + (-b)* = a® - 2ab + b°.

IlpuBeaémM nmpuMepsl NpHMeHeHHA (OPMYJ KBajJpaTa CYMMEI B KBa-
ApaTa pasHOCTH.

IIpumep 1. Boaseegém B KBaapaT cyMMy 8Sx + 3.
P 1lo dopMmyne EBAAPATA CYMMbI IIOJYUHM

(8x+3)°=(8x)°+2'8x-3+3°=64x>+48x +9.<

IIpumep 2. Boseepém B EBajgpar pasHocte 10x — y.
P Boconosab30BABIINCE TOMXIECTBOM (2), DOIVUIHM

(10x — y*=(10x)* —2-10x * y + y* = 100x* — 20xy + y*. <

166 MopMynbl COKPALLEHHOIDO YMHOXEHWH



Mpumep 3. TlpeacTaBUM B BHJe MHOTOYIEHA BRIpaskenwe (—Ha—4)°.

p Brrpa:xenue (—ba —4)? TomIecTBeEHO paBHO BhIpaxkeHuwo (ba + 4)°.

HeiicrBurenbHo, npu g000M @ 3SHAYEHHAMM BbIDAMKeHHNA —dHa—4

W Ba + 4 ARAITIOTCH TPOTHROTIOTOMKHLIC UHCTa, A KBAPATH TTPOTHRO-
MOJOKHBIX UHceN paBHBI. Ilomyuaem

(—ba —4)*=(ba +4)* = 25a°+ 40a + 16. <

HOpumep 4. Yopocrum Beipa:xenue 2x(3 + 8x) — (4x — 0,5) 2.
b 2x(3 + 8x) — (dx — 0,5)?=6x + 16x?— (16x?— 4x + 0,25) =
=6x + 16x"— 16x°+ 4x — 0,25 = 10x — 0,25, <

3uaa (QopMyJEl KBaJpaTa CYMMBI H KBaJpaTa pasHOCTH, HETPYAHO
BhiBeCTH (hopMyabl Kyba cymmbl 1 KyDa pasHoctin. Mmeem
(a+bF =(a+b)P(a+b)=(a’+2ab+b*Na+b)=
= a4+ 2ulh+ ab®+ ah+ 2abf+ b3= a3+ 3ach + 3ab® + b3,
CraemgoBaTensHO,
(a +b)’=a’+ 3a’h + 3ab” + b", (3)

Toxpecrro (3) HA3BIBAKT (QopMmynoi kyba cymmbi.

Kyb cymmBl ABYX BbhIpa)KeHWil paBeH KyOy IepBOro BbIpayKeHUA
IIJII0C YVTPOEHHOE TPOH3BeJeHHe KBaJpaTa IepBOro BHIPAYKEHHHA
H BTOpPOI'O IIJIOC YTPOEHHOE NpOH3BelJeHHe [MepBOT0 EBhRIPpAXEeHHA
M KBaJipaTa BTOPOrO MJKC Ky0 BTOPOro BRIDAMKeHMA.

AHANOTMYHO MOMHO HOJNYYUTH, YTO
(a —b)’=a’—3a’ + 3ab®- b°. (4)
Tospecrso (4) HaswbiBaOT popmynoi kyba pasHocmu.

Ky0 pasHoCcTH ABYVX BEIpaMKeHHH paBeH KyOy IepBOoro BEIpayKeHHHA
MHHYC YTPOEHHOe NPOM3BeJeHNe KBAaJpaTa NepBOro BhIpaXKeHWS
U BTOPOTO MAKC VTPOEHHOE NMPOM3BE/IeHHe MepBOro BhipakeHus
H KBajgpaTa BTOPOTO MHHYC KyD BTODPOT'O BHEIpAa’KeHHA.

3aMeTHM, YTO TOXIAecTBO (4) MOMKHO MOJAYYHUTE M3 TokAecTBa (3),
eCJAH pasHOCTh ¢ — b TpeIcTABHTEL B BHAE CYMMEI a + (—b).

IHHpumep 5. Bossepém B mybd cymmy 2x + 3.

P Umeem
(2x + 8)* = (2x)° + 8(2x)** 8+ 3: 2x- 3%+ 8%=
=8x%+ 36x%+ Hdx + 27.<

§ 11, Keagpar cymMbl M KBaOpar pasHocTw




IIpumep 6. Bozpegém B KyD pasHOCTE 3Xx — .

b NMmeem
(Bx—-5¥=(3Bx)*-3(3x)*5+38x:5%°-5°=
=27x*—135x°+ 225x — 125. <

YnpaxHeHus

815. IlpeacrageTe BEIpAKEHHEe B BHAE MHOTO-

T unena: 'y
a) (x +y)*; e) (9-y)% i
6) (p — )% x) (¢ +12)%;
B) b+ 3)3% 3) (15—1?}2;
r) (10—2); u) (6 —0,5)%; s
m) (y— N3 k) (0,8 —m)Z

816. IIpeoGpasyiiTe BhIpakeHne B MHOIOYJIEH:
a) (m+n)% m) (a — 25)5 '
6) (c — d)% e) (40 + b)*; B
n) (x + 9)%; %) (0,2 — x)% - . -
™ (8 —a)?; 3) (k —0,5)%, Puc. 86

817. C momolOwio DHCYHEA 86 PazbACHUTE recMeTpHYeCKHH CMEICT
dopmyast (a — b)* = a?— 2ab + b2 NS TOTORUTETLHEIX ¢ W b, YAOB-
JIeTBOPAIOIINX YCJIOBHIO 4 = b,

818. IlposepwTe, 4TO PABEHCTBO
P+n+2F+m+9P=n-1P+n+5)*+@m+7)2+10
BePHO IIPH = 3. H()HHJHHTE, HTO aTO PABEHCTBO BEPHO IITPIT JIH)-
oom .

819. IIpeobpaayiiTe BeIpa:keHHe B MHOI'OYJIEH:

a) (2x + 3)%; r) (5y — 4x)%; ) (0,3x — 0,5a)%;
\2
o (y-6%  m(sa+le)s 2 10c+0,1p)3
. 2
B) (10 + 8k)?; e) [—m 2?1] u) (0,15 — 10a)”.

820. IIpeobpasyiiTe BBIpA’KEHHE B MHOTOYJIEH:

2
a) (7T - 8b)% B) ( X— By] 1) (0,1m + 5n)%;

2
6) (0,6 + 2x)?; ) (4:: + %b] : e) (12a — 0,3¢)2.
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821.

822.

823.

824,

823.

826.

827,

828.

829,

830.

831.

I[IpeobpasyiiTe BBIPAMKEHNE B MHOTOYJIEH:

a) (—x + 5)%; 6) (—z — 2)7; B) (—n +4)% r) (—m — 102

Uz seipaskenuil (y — x)%, (y + x)?% (~y + x)%, (—x+y)% (—x - y)* BoI-
DepuTe TEe, KOTOPBLIC TOM{ICCTRCHHO PaRALI BLIPAMKCHWAIO;

a) (x+y)%  6)(x—y).

HokamuTe TOXIECTBO!

a) (a— b)Y =(b—a) 8) (—a — b)Y =(a+ B~

npﬂ,}'[(‘."l"aﬁl:-']‘(} B BAITC MHOTOYTCHA KBaApaT JIBVIITICHAD
a) (—9a + 4b)%; B) (—0,8x — 0,50)% 1) (0,08a — 50b)%;
2

6) (—11x — Ty)?; r) [ = 1%1:1 +6g |; e) (—0,5x — 60y)°.

\ J

ITpeobpasyiTe BRIPAKEHAWE B MHOTOWICH:
a) (3¢ +106)%  B) (8x—0,3y)%; 1) (-0,2p — 10¢)%;

) 2
6) (—6m — n)*; r) { 5a + 11—5!1] : e) (0,8x — 0,1y)".
Hcunonsayva dopMyay KBajpara cyMMmbl Had QoOpMyAy Hbagpara
pPasHOCTH, BBEIUHCIHTE:
a) (100 + 1)% B) 61%; x) 9992 x) 9,92
6) (100 — 1)%; r) 199% e) 702%: 3) 10,22,
BuimonnwTe Bo3Begenne B KBaJparT:

a) (x2- 5)%; 6 (7T -5 B) (2a + bH%; r) (—3p + ¢~

IIpeobpaayviiTe BhIpAMKEHHE B MHOIOYISH: 5
a) (a®— 3a)’; B) (¢?=0,7¢%); ﬂ}[I%a:‘+ 82 |;
/ 2 ) :

6) [ 3x°+6x ]; r) (45— 0,55%)% o) (0,66 — 6067)%

H]’]E,II;{!THBLTE‘ BEIPAAECHIIC B BIIOE MHOOTIIEeHA:

a) (a?—2bY; 6) (x®+ 3yH) % B) (Ta®+ 12a); r) (152 — x3).
JaMeHHTe 3HAK * OJHOYWIEHOM TAK, YTODBI MOJYYHBIIEECH paBeH-
CTRO OBLIO TOMKICCTBOM:

a) (% + 2b)Y = a’+ 4ab + 4b% r) (* — 9¢)?= 86a’— 108a’c + 81¢*;
6) (3x + #)°=9x°+ Bax + a? 1) (5y + %)= 25y*+ 4x%; + 0,16x%;
B) (+ — 2m)% =100 — 40m + 4m=; e) (83a + 2,5b)°=9a°+ 6,25b% + =,

Ynpoerure Bhipazkenue:
a) (12a — 1)2-1; B) 121 -(11-9x)5  m) b +49-(b—-7)%
6) (2a + 6b)?— 24ab; r) a’b®— (ab— 7)%; e) at— 81 — (u?+ 9)2
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832. IIpencraBbTe BEIpAXKeHHEe B BHJEe MHOTOYJIEHA:
a) 18a + (a — 9)%; B) 4x°— (2x — 3)%;
B) (bx — 1) — 25x%; r) (a + 2bY — 4b%,

833. VYnpocrute BhHIpaykeHue:
a) (x — 8)%+ x(x + 9); r) (b—4)y>+(b—1)2 - b);
6) (2a + 5)?— 5(da + 5); n) (a+ 335 —a)—(a—1)%
B) 9b(b — 1) — (3b + 2)%; e) (6+ 2y)y—3)—(5—2y)°.

834. Yupocrure BhIpaskeHMe M HAMJMTE €0 3HAUYEHME:
a) (x — 10)°— x(x +80) opuz x=0,97;
6) (2x +9)%— x(4x + 31) opu x =—16,2;
B) (2x + 0,5)*— (2x — 0,5)% mpm x =-3,5;
r) (0,1x — 8)2+(0,1x + 8)? mpu x=-10.

835. Pemwnre ypasHenue:
8) (x —6)*—x(x +8) = 2; B) y(y — 1)~ (y - 5)° = 2;
6) 9x(x +6) — (3x +1)}%=1; r) 1642 — y) + (4y — 5)2=0.

836. HaiignTe kKopenn ypaBHCHMS:
a) (x— 5)%~x?=8; B) 9x2-1—(3x - 2)2=0;
6) (2y + 1)2 — 4y2=5; r) x+ (5x + 2)2= 25(1 + x2).

837. llpemcTapkTe B BHIe MHOTOUJIEHA BHIpaKeHHe:
a) T(4a — 1)% r) 3(a — 1)+ 8a;
6) —3(by — x) % 1) 9¢?— 4+ 6(c — 2)%
2

"
B) —m[%b +2J; e) 10ab — 4(2a — b)* + 6b2,

838. llpeobpasviiTe B MHOTIOYIEH BhIpajdieHHe:

a) 5(3a + 7)%; B} —3(2 — x)2— 10x:

6) —6(4 — b))% r) 12a?— 4(1 — 2a)*+ 8.
839. IlpepcrapbTe BhHIpAMKeHHEe B BHJe MHOI'OYJIEHA:

a) ala + 9b)?; B} (a + 2)(a — 1)?;

6) 6x(x 2+ 5x)?; r) (x —4(x + 2)2.

840. Horamure ToMI€CTBO!
a) (@ + )%+ (a—b)? = 2a’+ b%);
B6) (@ + )% — (a — b’ = dab;
B) a’+ b%= (a + b)% - 2ab;
r) (a+ 6)2— 2b(a + b) = a *— b2,

841. | [lokaxmuTe Toxkaectso Muodanra (III B.):
(a®+ b)) (c*+ d?) = (ac + bd)” + (ad — be)™.

opMyNnbl COKPALWLEHHOMD YMHOKEHWS
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842, IIpu xmakoM 3HAYEeHHH X:
a) xeagpar geywieHa ¥ + 1 #a 120 Gonbire KBAZpATA OBVUIEHA X — 3

6) kraapar aryuaena 2x + 10 B 4 paza Golnnre KBajipara JIBYUJICHA
X —iaT

843, Tlomnavace dopMymoil wkyda CcvMMLI, TpeobpasviiTe B MHOTOWICH
BeIpaskenne: a) (a+ 2)% 6) (2x + y)%; B) (a + 3b)".

844, [lonpzysaces dopMmyaoi kyba pasHooTH, OpecdpasviTe B MHOTOYIEH
peipaskenue: a) (B—4)%; 6) (1 — 2¢)®; ») (2a — 3)3.

845. YnpocTuTe BHIpa:eHHe:
a) (x + 8% — (x — 3)%; 6) (@ — 2b)°+ 6ab(a — 2b).

846, 3anmimTe B BHC BHLIPAMKCHN:
a) paszHoOCTh KBajapaToB 2m u Tn;
D) kBagpar pasHocTH X U 8y;
B) yTpoCHHOC MpouaRencHue 6a w b2
I') OpoH3BeleHNe CYMMEI @ M b M MX pPasHOCTH.

847. PaszmomuTe HA MHOKNTEIH MHOTOYIEH d°+ 2+ a Ao 2.

848. Uz nvarros A u B, pacecrosanume mesay woropbivi 1020 km, or-
OIpaBHINCE OJHOBPeMeHHO HABCTpedy APVI APYTV IBa Ooe3la, MpH-
4eén CHOpPoCTh oaHoro Oblia Ha 10 km /4y OoJbllle CHKODPOCTH APYIOro.
Yepes 5 U moesna, emfé He BCTPETHBINHCH, HAXOOWINCE HA PACCTOS-
aun 170 kM gpyr ot apyra. IlaiiguTe CKOpPOCTH IIOE370RB.

33. PaznoxeHune Ha MHOXUTEeNMM C NoOMOLLUbLIO
¢dopmMyn KBagpara CyMMbl U KBagpaTta pa3HOCTH

dopMyJIbI KBAJPATA CYMMBI ¥ KBAJPATA PAZHOCTH HAXOJAAT NPHUMEHEHUe
HEe TOJBKO JIIf BO3BEJeHHs B KBaJIpAT CYMMbI M PA3HOCTH, HO M JJIf pas-
JOMKEHNSA HA MHOMKHTENH BRIpAsKeHHH Buga a’+ 2ab+ b2 u o — 2ab + b2,

IeiicTBUTEILHO, TOMEHAB MeCTAMH B aTHX (GOpMYyJIax JeBYIO H IIpa-
BVIO YACTH, NOJIVUHM

a*+ 2ab + b =(a +b)’; a*—2ab+b’=(a-b).

[IpuBeéHHEBIE pPABEHCTBA MOKA3BIBAKT, YTO TpéxuineH a °+ 2ab + b*
MOMHO IIPEACTABUTE B BHe npoussegeHus (a + b)a +6), a rpéxunen

a®— 2ab + b® Mo}HO UpencTABMTL B BUAe npouseeiseHudn (a — b)a —b).

Mpumep 1. Mpegcranum tpéxumenr 9x” + 30x + 25 B Bume KBagpaTa

ABYYIIeHA.
b Ilepsoe canaraemoe upejacrasiaser cobDol Keaapar BbipaskeHUs 3X,
TPETEE — HEBAJAPAT YWHCIA 5 Tarx kawx BETOPOE GJIATacMOoe [PaBHO

2 11. KBanpar cyMmMel WM KBAODAT DA3ZHOCTA
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V/BOEHHOMY MPOM3BEJeHNID 3X U 5, TO 3TOT TPEXUJEeH MOMKHO Npej-
CTABHTL B BHJE KBaJpaTa CYMMBEI 3X H D:

9x2+ 30x + 25 = (Bx)%+ 2-3x 5+ 5%= (Bx + 5)2. <

Mpumep 2. Pagnosum na MEoRWTETH Tpéxumen a— 20abi+ 100b°,
» 31eck MOKHO DPHMEHHThL (DOPMYJIY KBajipaTa pasHOCTH:

a’— 20ab? + 100b' =
=a’=2-a- 106+ (106%* = (a — 106*¥ = (a — 106%)(a — 106%), <]

YnpaxHeHun
849, IlpejacTasbTe TpEXUJieH B BHJE KBajpaTa ABYYJIeHAa:
a) x2+ 2xy + % B) a’+ 12a + 36; 1) 1—-2z+2%
6) p?— 2pg +q% r) 64 +16b+b% e) n?+d4n + 4.
850. IlpeacTaBeTe TpexwJeH B BHAE NPON3BEAEeHHA ABYX OJAHMHAKOBBIX
MHOKHATeIei: .
a) 4x%+ 12x + 9; r) Tlm.z-l— 4n?— 2mn;
6) 2567 + 106 + 1; m) 10xy + 0,25x%+ 100y2;

852.

853.

854,

172

8) 9x%— 24xy + 16y%  €) 9a’— ab + 5gb.

IIpeoGpazyiiTe TpéxuJjieH B KBaJIpaT JIBYUJIEHA:
a) 8la’—18ab + b2  B) Bab + b+ 1647 1) b% + 4a®— dab;
6) 1+ 42— 2y: r) 100x? + y?+ 20xy; e) 28xy + 49x 2 + 442

ITocTaBeTe BMeCTO SHAKA * TAKOW OJHOYJIEH, YTOOBI TPEXWIeH MOIK-
o OLITO TMPEACTABWTL B BH/C KRAJPATA JIRYUJICHA:

a) «+56a+49;  g) 250+ * + 1
6) 36 — 12x + *; r) 0,015% + = + 100¢2.

Bnuimure BMECTO 3HAKA * HEAOCTAIONINE OJAHOYJEHBI TAK, UTOOBI
TONYIHNIOCH TOMKIECTRO:

a) (* + 2a)?=+ + 12ab + *; 6) (Bx +#)2 =%+ % + 49y %,

BaMeHATe BHAK * TAKHM OJJHOUJIEHOM, YTOOEI MOJVIeHHOe BhIpaKe-
HMe MOJKHO OBLIO [PEICTABMTL B BHAE HBAAPATA ABYUIEHA!

a) b2+ 206 + =; B) 16x%+ 24xy + *;

6) =+ 14b + 49; r) * — 42pg + 49¢g°-.

. HpeacTaeeTe TPEXUIIEH B BHJAE KBHIDATA IBVUYIEHH HIM B BHIE BbI-

PaeHHd, IPOTHEREOIIOAOEHOIC KEBEAIPATY IBYUJICHA

a) -1+ 4aq — 4a?; r) —44ax + 121a* + 4x?;
6) —42a + 9a®+ 49; n) 4ed — 25¢% - 0,16d%;
n) 24ab— 16a%— 9b*% e) —0,49:x*— 1,4xy — y>.
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856.

857.

858.

859.

860.

861.

862,

HafinnTe znavenWe BLIpadieHWA:

a) y*— 2y +1 mpu y=101; -11; 0,6;

6) 4x2—20x + 25 mpu x=12,5: 0: —-2:

r) 25a?+49 + T0a mpn a=0,4; —2; —1,86.

Bepwo s, 970 npA Mo0LIX 3HAYEAHAX X
a) x%+ 10 > 0; 6) x%+ 20x + 100 > 07

CpaBHHTe ¢ HYJIEM 3HadUYeHHe BhIpaeHMd:

a) x? — 80x + 225; 6) —x%+ 2xy — y°.

TMocTaBnLTe BMECTO MHOTOTOYHMS KaAKOH-TMD0 M3 3WaK0OBR = WIW =
TaK, UTODLT MONYVHHUBINTCCCA HEPABCHCTRBO OLINTO BCPHO TPH JTI000M
SHaUEHHMH X:

a) x2— 16x + 64 ... 0; B) —xZ—4x—4 .., 0;

6) 16 +8x + x2... 0; r) —x%+18x—81... 0.

I[Ipegerasere BhIpaMeHHe B BMUJAE KBAJAPATA [ABVYIEHA, €CIH 3TO
BOBMOIKIHO!

1. : L X3,
a) 7x + 3x + 9; | :)§f+ﬁxylzay,
6) 25a* — 30ab + 9b%; ) 1006*+ 9¢* - 60bc;
B) p°— 2p + 4; e) 49x? + 12xy + 64y°
HFEDﬁ‘pHEYﬁTE BREIPAMEHIIE B KEAODPAT JABVUIIEHA:
a) 2! — 8x%y® + 164"; B) %az + 2ab® + 4b;
6) %x'i + 2x% + 16a%; r) a?x® — 2abx + B2,

Paanmomure Ha MHOMKHTENIH TPEXHICH:

a) 4a%— 4a’b%+b%  6) bP—aZbt+ %a'i,

863.| llokaskure, uTo NpH JIOOOM 3HAYEHMHM X MHOrowieH x °+ 6x + 10

NIPHHAMAaEeT DOJOMHTEJbHBIE JHAYEHHA.

864.| [lokayknTe, 9TO BhIpajkeHHe NPAHMMAET JHIIb MOJOMKATENbHBIE

865.

866.

3HAYeHHA:
a) x>+ 2x + 2; B) a’ + ¥’ — 2ab + 1;
6) 4y?— 4y + 6 r) 9x%+ 4 — Bxy + 4y2.

IIpounTaiiTe BRIpAMKEeHHE:

a) (a — 10m)% 6) a? - (10bY; B) (a + 106)(a — 106).
SanHIINTe B BHIAE BhIpAKeHHd:

a) KBajpaT CYMMBI 3a | Eb:

6) cymmy kBaapatos 0,5m u 5,3n;
B) mponasegenne 0,6x% u 9y°.
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867. IlpencrarnTe B BHAC MHOTOYICHA;
a) (x2+ dxy — y 22y — x); B) (a’— 4ab + b} 2a — b);

6) (3 — a)(a®— 4a’— Ha); r) (x — pMx*+ px + p?).
868, TIpesicTaRkTe REIpAMKCHIE B BHJC KBAApaTa OTHOWJICHA:

a) 4x*; B) 36mY; n) 9a'p?;

6) 0,25a'; rya®p? e) 0,16x%y",

869. IIpeobpaayiiTe B MHOTOWJIEH BBRIpasKeHume: a) (3 +a)”: 6) (x — 2) .

KOHTpONbHbLIE BONPOCHLI U 3aaAaHUA

Hanunwute dopmyny KBaaparta cyMmmbl. [lposeanTe nokasaTtenbCcTeo.
Hannwwte dopmyny keagpara pasHocTu. [lposeauTe aokasarenscrso.

Mpueegute NnpuUMep TPExYieHa, KOTOPLIA MOXHO NpeacTaBvuTs B Buae
KBaapara CymMmbl.

MNpuBeauTe NpUMep TPEx4YNeHa, KOTOPbI MOXHO NPeacTaBuTk B BUAE
KBafjpara pasHOCTU.

Hanuwwurte dopmyny kyba cymmel. Boseeaute B kyG asyuned a + 2b.
Hanuwwute dopmyny kyba pasHoctn. Bo3seaute B kyb aBy4neH 3x — y.

 PA3HOCTb KBAQPATOB.
CYMMA U PA3HOCTb KYEOB

34. YMHOXEeHue pa3HOCTU ABYX BbipaXXeHun
Ha UX CymMmMmy

PaccvmoTrpumM emie ogHY (OPMYJNIY COKPAILEHHOTO YMHOMeHHA. ¥ MHO-
SKHM pasHocTh a — b Ha cymMmy a + b:
(a—B)a+b)=a?+ab—ab—b2=a2— b2
3HaunT,
(a—b)a+b)=a”—b% (1)

TosxpecTro (1) nossoasgeTr COKpaANlEHHO BRINNOJHATE VMHOMEHHe pa3s-
HOCTH JH00BIX JABYX BhIDAKEHHMH HA MX CYMMY:

| NpoOM3BeJIeHNMe PA3HOCTH JIBYX BBIPpAMKEHHMH M MX CYMMBI PaBHO
. PasHOCTH KBaJpaToB 9THX BLIPAYKeHHIl.
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[Ipueeném npumepsl npuMededus (gopmyasl (1).
HHpumep 1. ¥MHOKHEM PASHOCTHL 3X — 7Yy HA cyMMy 3x + Ty.
P Bocmoe30BABINHCE TOXRJAecTBOM (1), moayaum
(3x — Ty)(3x + Ty) = (3x) 3 ('?y}z = 9x? — 49y%, <

Hpumep 2. [IpegeraBuM B BHAE MHOTOYIEHA IIPOUSBEIEHHE
(5a’— b*(ba’+ bd).
b ITpuMenne ToIecTBo (1), MOIVUIHM
(5a” -~ b*)(5a® + b)) = (54’ ) — (b)°=25a" - b°. <
Mpumep 3. [pescTaRAM B RHIC MHOTOWICHA TPOW3REICHHE
(—2a — 9c)(2a — 9c).
P Brinecem B BbipaieHuu —2a —Y9¢ za crobrm —1, rorpa
(—2a — 9e)(2a — 9¢) = (—1)(2a + 9¢)(2a — 9¢) =
= —((2a)?— (96)?) = —(4a® — 81c?) = —4a® + 812,
IIpeobpazoBanne MOMKHO BRINOJHATH MHAYE:
(—9¢ — 2a)(—9¢ + 2a) = (—9¢)* — (2aF = 8le?— 4a®. <

IMpumep 4. YVopoctum sBrpaxenme 6,5x°— (2x + 0,8)(2x — 0,8).
» Umeem
6,5x%— (2x + 0,82x — 0,8)=6,5x>— (4x° - 0,64) =
=6,5x2—4x%+ 0,64 = 2,5x% + 0,64.<

YnpaxHeHus
870. BrinmonanTe yMHOMKEHNE MHOTO4YIEHOB!
a) (x — ¢)(x + y); r) (x + 3)x — 3); x) (n—3m)(3m + n);
0) (p+glp—q); x) (2x — 1)(2x + 1); 3) (2a —3b)(3b + 2a);
B) (p—0)(p+ 5); e) (V+3yN3y — 7); 1) (8¢ + 9dW9d — &c).
871. Brinonaure yMHOMKeHHE: . a _|_ b
a) (y — 4Ny + 4);
6) (p— TUT +p) A
B) (4 + 5y)(ay — 4);
o) (Tx— 2N Tx+ 2); o
) (8b + dalba — 8b);
e) (10x — 6¢}10x + 6¢). :
|
&872. C pomomipie pHcyYHEKaA 87 pasbdcHH- -
TE TEOMETPUYECKHH CMBICJ (POPMYILI ¥
(a—ba+b)=a*—b* gna momomu- b
TEIbHBIX ¢ H b, VIOBIETBOPHIOLIHX inliSius:
VCIOBHIO 4 = b, Puc. 87
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873.

874.

875.

876.

877.

878.

879.

880.

H]]E,HCTHH-]:T‘E B BHIe MHOI'OWJIeHa ITPOH3BeIEeHHEe:

a (x%-5)(x2%+ 5); e) (a®— ) a® + b?);

6) (4 + y*)y*- 4); w) (e*+ d* )P — &),

B) (9a — A%+ 9a); 3) (bx?+ 2uy%)(5x% — 2y,

r) (0,7x + y2)0,7x — v»); u) (1,4¢ — 0,7y 30,7y% + 1,4¢);

1) (10p2% - 0,3¢3(10p2 + 0,3¢%); &) (1,3a*~- 0,16%(1,3a” + 0,1b).

BroummTe BMECTO 3HAKA * OJHOWIEH TAK, YTODBI NMOJYYHIIOCE TOMK-
JecTBO:

a) (2a + #)(2a — *) = 4a® — b%

6) (% — 3x)(> + 3x) = 16y? — 9x?;
B) (% — AL)(b T+ %)= 121a'" - b%;
r) m1—225¢"= (m? - =)(= + m?).

IIpeacraBsTe B BHAe MHOTOYJIEHA: | |

a) (3x" - 1)(3x "+ 1); 1) (0,4y* + 5a*)(5¢° - 0,4y°);

6) (5a — b*)(b*+ 5a); e) (1,2¢2 — Ta3(1,2¢* + Ta?);
(3 3 li]ﬁ 3 1 3]_ '5_, 5)[.5_56 ]

B][.Tm +4n#[~7m 4u., }H}[bey.ﬁl[y g

r]{l—l “‘]fl 6+ L), 3) ['1— 5—-001][0 o1+ 1)
15 8P \8” "15) g . : 7P )

HafinnTe snagenue BLIpaxieHnHd:

a) (100 - 1100 + 1); ) 201 -199; ) 1,05 -0,95;

6) (80 + 380 — 3); o) 74 - 66; 3) 60,1-59,9.

B) 64 - 56; e) 1002 - 998;

HH.ﬁ,I[HTE SHAHEHITE Hp()HHBE,ﬂ;EHHH:

a) 62 - 48; r) 2,03-1,97; &) 9,7-10,3;

0) 37 - 43; my17,3-16,7; 3) 50,2 -49,8;

B) 6,01+ 5,99; e) 29,8 -30,2; u) 4,6+ 5,4.

HI]E,E[GTH.BI:TE BI:I'E)HH{EHIIE B BHOC MHOTOWICHA, HMCHOOIBIYVI COOTBET-
CTBYVIOIIVIC (POPMYJIIY COEPALIEHHOND VMHOMEHHA:

a) (—y +xhx+y) T) (x + ¥)—x —y);

8) (—a + b)(b — a); ) (x — y)y — x);

B) (—b —c)}(b —¢); e) (—a—b)—a—5).

IIpescTaBbTe B BHOe MHOTOWICHA:

a) (—3xy + a)3xy + a); r) (=10p*+ 9%9 — 10p*);

6) (-1 — 2a*b)(1 — 2a’p); 1) (0,2x + 10)(10y — 0,2x);
B) (12a%— 7x)}~12a"— Tx); e)(1,1y — 0,3)(0,3 + 1,1y).

Bblll.DJl.l:u-iTE‘ }-’MH.GHEHHE:
a) (—m?+ 8)(m® + 8); B) (61 + 1)(—6n%+ 1);
6) (5y — y*Wy®+ 5y); r) (—7ab — 0,2)(0,2 — Tab).
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881.

882.

883.

884,

885.

886.

887.

888,

889.

HatianTe nanbonkimee 3HAYMEHANE BLIPAMCHAA:

2) (T-6x)(7+6x); )1 —2;;], L +2y]
1),1 )
D}[4——bJ|3h+4| r) [4a+l,{,~—x]|\1~7——4ar‘.
Haitgure panbonbliee Uil HAMMEHbLISe 3HAUSHME BbIPAMKEHMA, eC-

JH Takoe 3HaUYeHHe CYIecTBYeT:
a) (ba —0,2)0,2 + Sa); B) (13a — 0,3)0,3 + 13a);

0) (12 — Ty)(Ty + 12); ) (10 —9mHy9m + 10).
IIpencTaBbTE B BUAEe MHOTOYICHA:

a) 2{x— 3N x+ 3% ™ —3ala + 35— a);

6) y(y + )y — 4); 1) (0,5x — TY(T + 0,5x)(—4x);

B) sx(x + 2)(x — 2); e) —by(—3y — 4N 3y — 4).
Hpe,I[CTaBI:Te BEIpaAeHIIe E BHAe MHOT'OUWIEHA.
a) (b + a)(b — a)? B) (@ — 4)(a + 4)%

6) (x + y)(y — x); r) (3p + 1)*(1 — 3p).

BLITIOIHUTE VMHOMKEHIE!

a) (b — 2)(b + 2)(b* + 4); m) (x = 3)*(x + 3)%
6) (3 - ¥+ )9+ y); e) (¥ "-“1}2‘(9’_ ’1]25
B) (a*+ 1)(a + 1¥a — 1); ) (a—B)A5 +a)’

r) (¢! + 1)(c?+ 1)(c* — 1); 3) (e + )44 — ¢) .

FI‘IF[] CTHTE BBIPAREHHE!

a) (0,8x + 15)(0,8x — 15) + 0,36x7; r) (3a—1)3a +1)—17a%;

6) bb2+ (3 — 2b)(3 + 2b); m) 100x2— (5x — 4)(4 + 5x);
B) 2x%— (x + 1)(x— 1); e) 22¢%+ (=8¢ — T3¢ — 7).
Yupoerure:

a) (x—y)(x+y}{x2+y3]; r) (3m — 2)(3m + 2) + 4;

6) (2a + B)(4a? + b2)(2a — b); ) 25n2— (7T + 5al7 — 5n);

B) (c*+ b)e?— b)(c® + bP); e) 6x%—(x — 0,5)(x + 0,5).

,[['DEHH{-HTE, UTO HEAIPpaT J1000T0 oeJora YHCTa Ha eTMHHEIY 00JE-
e OpoM3BeleHNA IPeIBIAVINETO I MOCASIVHIIIEDD Meldblx YHCEd.

YipoeTHre BeRIPDAMKEHHE:

8) G2+ B)~—xle+b);

o)y mim—4)+(3—m)3+m);

B) (dx —a)(dx + a) + 2x(x — a);

) 2ala + b) —(2a + b)(2a — b);

o} (oa — 3elba + 3¢c) —(Te—alTc+ a);

e) (46 + 10¢)10¢c — 48) + (—5e + 2b)He + 2b);
) (8x — 4y)®— (3x — 4y)(3x + 4y);

3) (2a + 65)(6b — 2a) — (2a + 6b)°.

1I3HOCTE KBAADATOE LymmMa 1 pasHoOCTe
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890.

891.

892.

893.

894,

895.

896.

897.

(1aa padomwt & napax.) Joxamure, WTO CYMMAa TPOM3RCICHMS
TPEX NOCJIEJOBATEIBHBIX LOEJNBIX YHCEI M CPejHero N3 HUX pPaABHA

KyDY Ccpenero UHCsa.

1) IlposeprTe yTBep#AeHNe Ha npumepe gucen 19, 20, 21.

2) CocraBeTe BHIpayKeHHe, 0003HAYHB Yepe3 p OJAHO H3 DTHX YHCE,
M BBIMIOJIHATE NpeolpasoBaHMe COCTABJEHHOIo BhIpaskeHuA. OaHo-
MY V4alleMycs pexoMeHayem oD03HAYHUTh Yepe3 p HaMMeHblllee U3
YHCeN, a APYroMy — CcpeaHee M3 YHCes.

3) IlpoeeprsTe ApyT Vv APYra NpaBUJILHOCTE Npeobpa3oBaHWil ¥ cpag-
HHATE MX CIH0OHHOCTD.

yl’[pl’)l’!THTE BLII)H.?REHHE‘:

a) oala — 8) — 3(a + 2)a — 2);

6) (1 — 4b)4b + 1) + 6b(b — 2);

B) (8p —glg + 8p) — (p+ glp —q);

) (2x — Ty)2x + Ty)+ (2x — Ty 7y — 2x).

Pemure ypaBHeHHe!:
a) 8m(l +2m)—(dm + 3 dm — 3) = 2m;
6) x —3x(1l —12x) =11 — (5 — 6x)(6x + 5).

IHaiauTe KopeHb VpaBHeHHA:
a) (6x —1IN6x+1)—4x(9x+ 2)=-1;
0) (8 — 9a)a = —40 + (6 — 3a)(6 + 3a).

IIpemcraBbTe BHIpaskeHHe B BHIe KBaipaTa ABYUJIeHA:
a) 1 —dxy + dx?y?; G) %azbg—ab—l- 1

MokamuTe TOMXIECTEO:

a) (a + b)Y’ —dab=(a— b)?:

6) (@ — b)Y +4dab=(a+ 5%

B (x+ 3P+ (x—3)*=2x"+ Hdx.

PaznosiTe HE MHOSHUTEIH!

a) 2abe?— 3ab’e + 4a°be; B) —15am®n*— 20am*n®;
6) 12a®xiy’ — Baxy®; r) —28b%c%y + 165558,
Pemmure ypasHeHHE:

s) 22—~ X2 X _g; r)6=25"1.2.4;

o)1+ 2t 32t 50,60=2"2 13,8
311;y+y=%+3; e}ﬂ,ﬁ'%=;ﬂ—lﬂ.
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898, Co cranmuit M w N, paccroamme Memay KoTopwimu 380 KM, oa-
HOBPEMEHHO HABCTpeuy Ipyr APVIY BRILLIH OIBa noesza. CropocTh
noesas, OTHpPABHBINErocAa co cranuuu N, Oonra O0JLIIe CKOPOCTH
IpYroro moesga Ha 5 EM/4. Yepes 2 U mmocie oTIpaRideHHA IIoesjaM
ocTaBanochk upoiitn go serpeur a0 kv, Halinure crkopocti LHoe310E.

35. PasnoxeHue pa3HOCTU KBaaparToB
HA MHOXUTenwu

B tommpectse (a — b)(a + b)) = a®— b? noMeHAENM MecTaAMM NpaBvio 1 Je-
Byto wactr, [lomywanum

a’—b = (a—b)a +b).

ITO TOMRAECTBO HA3BIBAIOT Qopmynroit pasnocmu keadpamos. Eé npn-

MEHAKT AJA PasjIo’KeHHd Ha MHOMKHTEIH PasHOCTH KBagpPaToB JIIOOBIX
ABYX BREIDAXKeHHIi:

PAa3HOCTEL KBAJPATOB JABYX BhIpasKeHHI paBHa NPOM3BeJeHWIO pas-
HOCTH 3THX BbhIPAKeHHMH M HX CYMMBbI.

[IpuBeaém mpuMepbl NpUMeHeHHA (POPMYJIBI PA3HOCTH KBaJIpPaTOB.

Ilpumep 1. Pasnomum Ha MHOMHUTeIH Beipasenue 36 —a’
b Tax xax 36 =62, To

36 —a®*=6—a*=(6—a}b6+a).<

IHpumep 2. IIpegerasum B Buge uponssemenus asyuaies 49x 2— 16y°,

P lladHblil ABy4/eH MOMKHO IPefCTABUTE B BUAE PASHOCTH HBAAPATOB.
IMoayaum

49x% —161° = (Tx) — (4°)? = (Tx — 4y®)(Tx + 4y%). <

YnpaxHeHus

899. PaznoxuTe Ha MHOKHUTENHM MHOTOYJIeH:

a) x*—y*% rym°—1; #) p* — 400; 1) b° - %:
6) c?— 22 1) 16 — b%; 3) 4%~ 0,09; x) 7 — n’
s)a?-25;  €)100-x%;  w) 144-a%  m) o2 —p

& 12. PazyocTes keappartoe. Cymma M pasHOCTh
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900.

901.

902.

903.

904.

905.

906.

907.

908.

PaznoxuTe HAa MHOMKHTENH:

a) 25x%— y7; n) 9m - 16n2; 1) 9 —bee%;
6) —m2+ 1613 e) 64p?— 81¢% K) 4a%? - 1;
B) 36a®— 49; ) —49a? + 166 a) p?— a’b?
r) 64 — 25x%; 3) 0,01n%—4m?; M) 16¢%d %~ 9a?,
IIpeacTaBbTe B BHAE HNPOM3BEICHHNA:
a) x2— 64; r) —81 + 25y%; ) 2%y %-0,25;
6) 0,16 — ¢?; n) 144b2— ¢2; 3} e?d®— a®:
B) 121 —m?% e) 0,64x? - 0,49y%; u) a?x?— 4y°.
Brraucanre:
a) 472 - 37%; B) 1262 — 742 a) 0,849%2-0,151%
- 2 . 2
6) 53% — 63°; r) 21,32-21,2% o) [ 5%)—[4%].
Haiipgure snauermne gpodu:
a6 79° — §5° 532 _ 972 532 _
8) s Wy B e
13% — 11 420 79" - 512 61° -
HaianTe snatdenwe BLIpaskeHnd:
) 412 - 312 ) 2562 1562 ) b =1
a - 31%; B = : - —
V542 162
.
6) 76% - 24%;  1)0,7832-0,217%  e) 0o 2T
832 - 1792
Paznomxure HA MHOMBHWTEIH:
a) x1-9; it ) b=y 10 k) ¢ —d%
6) 256 — nb n) c® — db; 3) m*—nb a) al- 16;
B) m® — a? e) x®—at; u) a’— b M) 81 — b,
Pemnure ypasHEeHHEe:
a) x2-16=0; r)a’-0,25=0; x) 4x%2-9=0;
6) y2-81=0; m) b2+ 36 = 0; 3) 25x%- 16 = 0;
B) %—x:’l:{l; e) x2—1=0; u) 81x%+4=0.
Pemnre vpaeHeHHe:
a) m? — 25 = 0; B) 9x% - 4 = 0;
6) x%- 36 = 0; r) 16x%- 49 =0.
IIpencraBbTe B BHe IIPOHU3BEJEHUA:
a) e®— 9x1; r) alh?— 1; #) 16m?y°— 9nt;
6) 10042 — a® 1) 0,36 — x'y; 3) 9x%y* - 10027
B) 4x* — 25b% e) 4a®— b%e?; n) 0,81p°m*- 0,01x%

180 MopMynbl COKPALLEHHOIDO YMHOXEHWH

32°
44°



909,

910.

911.

912.

913.

914.

915.

916.

917.

PagmomuTe Ha MHOMRHATEIH

a) 64 — y*; r) 25m%— n% ) 64 — a'b?;

6) x%— ¢ ) 1-49p™; 3) 16b%¢'*— 0,25;

B) a*— b; e) 4y%— 9a*; u) 81x%° - 0,364°.
[IpefcTABLTE BLIDAJKETNE B BUJEC MPOMARCNCHIST:

a) (x+8)°—-1; B) (da — 3)%— 16; o) (by — 6)° - 81;

6) 64— (b+ 1% T) 25 —(a + T)% 8) 1 —(2x— 1)°.
PaznmomuTe Ha MHOMWATEH:

a) 9y? — (1 + 2y); B) 49x2% — (y + 8x); ) (—2a®+ 3b)° — 4a%;
6) (3¢ — 5)*— 16¢%; r) (5a — 3b)%— 25a%; e) bO— (x — 4B%).
[IpencTaBbTe B BHIE TIPOH3BEICHHA:

a) (26— 5)% - 36; B) (4 —11m)*—1; 1) (5¢ — 3d)* — 9d%;
6) 9 — (7 + 3a)*; r) p°—(2p + 1)% e) al— (9b + a?)?.
[IpefcTaBbTe B BHIe NPOH3BeJeHHA:

a) (2x + y)°— (x — 2% B (m—+n)i—(m-n)?%

6) (a+ 6> — (b + ¢)?; r) (4de — x)%— (2¢ + 3x)°.

a) HoraxkuTe, uTo mpH JTI000M HATVPAILHOM N 3HadeHHe BHIpa-
zeaun (4n+ 5)°— 9 menmres ma 4.

0) ,HOBaH{HTe, YTO OpH J1000M HaTYpPalbLHOM 1 3HaUeHHe BLIpaKe-
gud (n+ 7)>—n® memures Ha 7.

Ha cropoHax OpAMOYIOJLHHEA MTOCTPOEHLI
eBagpartel (puc. 88). Ilnomags ogqHOTO KB&-
oparta Ha 95 4::M‘3 00MRIOIEe MIOIOAMH APYTOTO.
HajinuTe nmepumMeTp OpAMOYIroJbHHEA, €CHAH
H3BECTHO, YTO JITHHA OPAMOVIOWIEHITEA HaA
D cM OOJBINIEe ero INHPHHEL

(Badava-uccaedosarue. ) BepHO nH VTBEpH-
IeHUE! eCclH P — LUPOCTOE YMC m, GoJiblliee

TPEX, TO 3HAUEHHEe BEIpaxkeHHA p~— 1 kpar-
HO 127

1) IlpoBepsTe NTPaBHJILHOCTE VTBEp:KIAeHHA
Ha KOHKPeTHBIX IIpHMepax.

2) Pasnomure muorounen p2— 1 wa muokurenn. Obeyanre, nouemy
MOAYYCHAOC TTPOW3RCACHAC KpaTuo 4.

3) ObeyauTe, DoueMy IIOJNVUEHHOEe [POH3BeleHHe JelHTcd Ha 3.

4) Cnenaiite BBIBOJ.

Puc. 88

[Ipepcraspre B Buje KyDa OJHOUYNEHA BbIpaieHue:
a) 27a%; B) 8H°; n) —27a3x®
6) —8m?: r) —64p°; e) 64a°®

13HOCTE KBaaparoe. CymMmma 1M pasHocTe KyDOE 18.[



918, IlpeacTaRnTe MHOTOYTEH B BHAE KBAJAPATA JABYUJCHA WJIH BLIpayKe-
HUH, LUPOTUBOLOJIOMHOIO KBALPATY ABYUjIeHA:

a) 0,25x%-0,6xy + 0,36y% %) %ﬂ” i '_;az;
6) —a®+ 0,6a — 0,09; r) —16m?— 24mn — 9n?.

919, PemwTe vparHCHWE;
a) (x — 1)(2x +1)—10x%=0,8;
6) 18x2—(9x + 2)(2x — 1) =1.

920. TypucT PACCYMUTAI, YTO €CJM OH OVIeT MITH K JHeJIe3HOIOPOMKHOHN
CTAHOHMH CO CKOPOCTERIO 4 KM/4Y, TO omo3jaeT K IIoe3dV Ha Iojdaca,
4 ecar OH OvieT MATH CO CHOPOCTLIO 5 KM/d, TO LUPHUAST HA CTAH-
nu 3a 6 MuH 10 oTmpaRIennAa moesnsa. Kanoe paceTosSHMe JOJIAeH
OpOHTH TYPHCT?

36. PaznoxeHne Ha MHOXUTENU CYMMbI
U pa3HoCcTu KyOoB

s pasnos;xeHns HA MHOMKHTEIH CYMMBI KYDOB HCHOJb3VETCHA TOM-
AeCTBO ;
a®+ b%=(a + b)(a®— ab + b°), (1)

KOTOpOe HasbIBAT Qopmyaol cymmovl Kyobos.
YrobnT flokasars TodadgrecTro (1), VMHORHM JRy9acH ¢ +b wa Tpéx-
yneH a’— ab -+ b*:
(@ +ba®—ab+b?) =
=a’—a’b+ ab?+ a’b—ab’+ b=+ b3

MuoxuTens a’—ab+bH° B mpapoii wactu topmyrsr (1) HEamommHa-

i o S
er TpéxTren a?— 2ab + b?, KoTOPLIF paBeH KBaJpATY Pa3snocTH 4 W b,
OnmHaKO BMecTO VIBOEHHOTO MPOH3BeIeHHA @ U b B HEM CTOHT MPOCTO HX

nponssegenne. Tpéxunen a’— ab + b° HABLIBAIOT HENOAHLLM KEAOPAMOM
pasnocmu a v b, Urak,

cymMa KyDOB JIBYX BhIpa)keHMIl paBHA NPOM3BENEHHID CYMMbI
ITHX BLIPBH{EHHf;I H HEeNOJHOI'O KBaJpaTa HX pPasHOCTH.

IMpumep 1. PazmoskuM Ha MHOMKHTeNIH MHorowieH 27x” + i/

b JaEHBIA MHOTOUWIEH MOMKHO IIPeICTABHTHL B BHIe CYMMEBI KVOOB JOBYVX

BhIPAMEHMHN:
27x%+ y* = (3x) %+ o,
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[Ipumenne gopmyay (1), moayuaum

(Bx)* + 1= Bx + yW9x%— 3xy + y).
Hraxk,
27x%4+ % = (8x + yN9x2 — 3xy + y?). <

HJ’IH pas3jioeHHA Ha MHOXHTEIH pPasHOCTH HYﬁDB HCIIONB3YeTCH
TORIECTBO 3 3 2 2
a’—b*=(a — b)a*+ ab + b?), (2)

KOTOpOe HA3BIBAIOT @OpMYyaou pazHocmu Kybos.

Yrobw porkazath TGJ{{HECTEG (2), npe&ﬁpaayem MpoN3BeJleHne JIBY-
uneHa a— b U rpéxuieHa a‘+ ab -+ b%, KOTOPBII HASBIBAIOT HENOJHbLIM
redadpamom cymmbsl d W b

(a —b)(a®+ab+b?) =
= a*+a% + ab®—a’h —ab® —HP=a®—b".

Pasznocts Ky0OB ABYX BBRIpakeHHH pPaBHA NPOH3BEJAEHHUIO Pa3HO-
CTH STHX BBIPAKeHWH W HENMOJHOTO KBaJpaTa UX CYMMBEI.

Hpumep 2. PasnokuM HA MHOKUTENIH MHorowieH m °— n®.

P IlpencTagMM JaHHBIH MHOrOUJIEeH B BHIE PASHOCTH KYDOB JABVX BBI-
paxennit uw npumeanm topyyay (2). Hoxyunm

m®— P =(m*P¥ - n?=(m?- n)(m*+ m?n +n%.<

YnpaxHeHus
921, PagnmosuTe Wa MHOKUTENN MHOTOMTEH;
a) x* + % B) 8 +a’; o &+ 1;
6) m*— n’; r) 27 —y*; = 1
922. IlpumenuTe hopMmyay cymmel KyOoB nau opMmyny pasHocTn Kybos:
gy e —d; B) x°— 64; a) y® - 1;
6) p* + g% r) 125+ a* e) 1+ b3,

923. llpegcrasrTe BhRIpAMeHMe B BHIE CYMMBI M PA3HOCTH KyDOB 1
PasJoxxITe eI'd Ha MHOMEHTeTH.

a) 8x% — 1; ) 8= %aﬂ; 1) 125a° — 64b%;
, ; I ¥
6) 1+ 27y% r) 61m3+ 1000; €) g7%° + Jop¥°-
924, Pagnomxure HA MHOMHTEIH:
a) 8 —m? B) 64x° + 1; ny m3—27n%;
6) ¢+ 27; r)1- 3p* &) xa’+ b
§ 12. PasHocTte kBagpartos. Cymma v pa3HoOCcTe kyDOB
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925, JamumiuTe B BUC TTPOW3BECHWS BLIpasKeHne:

a) I:f_yf}; B:l mﬂ ; }1:1; .I[} a{i + bﬂ;
6) a'+ b ) pt+ B A T
926. Pasmo:xuTe HA MHOMHTEIH!
a) ¢+ p°; 6) a®—p°; B) x° — 8; r) 27 + y°.
927. 3anumuTe B BHAe IIPOH3BeIeHMHA:
a) —x°* + ¢ B) —af+ %; a) c®+1;
B-8-p%  n-L-s% ey
928, IIpencTtaBbTe B BHOe NPOH3BeIeHHA:
a) a*v®—1; B) 8 —a’c? 1) x %% —e%
6) 1+ x34%; r) mini+ 27; e) a*— min®.
929, HJoxamure, 9TO 3HAYEHNE BHIPAKEINS: ‘ _
a) 3273+ 173* memurca ma 500; B) 211% + 129° pgemmrca ua 17;
6) 731°—631° gemmrea ma 100; r) 356%— 245°% pnenwmrca Ha 3.
930. lenuress Iu 3HAYEHHE BBIPAMKEHMHA:
a) 38%+ 37° ma 75; 0) 99% - 742 ga 25?

931. llpencrappTe B BHAe MHOTOWICHA:
a) (11e?+ a®)—a®+ 11¢2); B) (0,3¢ — 0,2d)(0,2d - 0,3¢);
6) (0,8x + y*)(—0,8x — y*); r) (6x®— 4x)(—6x°— 4x).

932, [loxamuTe, YTo PABEHCTRO HC SBAACTCA TOMICCTROM:
a) xt+4=(x+2)% 6) (x—2)(2 +x)=4— x=.

933. PemnTe ypaBHEHHE!
a) (2x — 3)2— 2x(4 + 2x) = 11;
6) (4x —3)(3 + 4x) — 2x(Bx — 1) = 0.

KOHTpOnbHbIE BOMNPOCHLI U 3aaHUA

Yemy paBHO nNpou3BegeHune pasHOCTU OBYX BbipaXeHWn W NX CYMMbI?
Hanuwwute cooTBEeTCTBYIOWYID dopMmyny KU AoKaxure ee,

Hemy paBHa pa3HOCTb KBaApaToB ABYX BbipaxeHun? HanwwwuTte cooT-
BETCTBYIOLLYIO opmMmyny.

Hanuwwute dopmyny cymmel kybos. Nposeante aokasarensCrBo.
Hanuwwurte dopmyny pasdHoctn kybos. MNposeanTte NokaszaTenscrso.
Paanoxute Ha MHOXuTenn mHorouned 16t2—1; p?+8; m?—27.

g EEERTE DopMyibl COKPALLEHHOMD YMHOXEHWH
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NPEOBPA30BAHUE LEJNbIX BbIPAXXEHUW

37. MNpeobpa3oBaHue UENoro BbipaXeHus
B MHOro4JeH

BeipaskeHns, COCTABJIEHHBIE M3 YHCEJ H MEPEMEHHBIX C MOMOIIBIO
AeMCTBHMH CI0KeHH#A, BHIYATAHHA W YMHOMEHHSA, HA3BIBAIOT ue-
AbLMU BblpaxceHusmu (MPOM3BeIeHHEe OJMHAKOBLIX MHOMKHTEIEeH
B II€JIOM BBIpA’KeHHMH MOKeT OBITh 3amHCcaHO B BHAE CTeleHH).
K 1easIM OTHOCAT M BRIPAKeHHA, B KOTOPHIX, KpoMe AeHCTBHM
CAOMKEHUA, BRIYUTAHUA ¥ YMHOMEHHUA, UCIOJIbL3YeTCH Jie/leHHe HAa
YHCJI0, OTJNYHOE OT HYJIA.

Muorouness! M, B YaCTHOCTH, OAHOYJIEHBI ABJAIOTCA IEJBIMH BBI-
. 2
pasxennamu. Hampumep, 3,5x%y — 4xy®+ 10x— 0,5y u 3d be? — nenwie

BeIpakeHna. I[IpmMepaMH HeneIX BRIPAKEHHMIT CHAVIKAT TaKKe BEIpayke-
HUA!

10y + (3x + p)(x* — 10y%),  2B(B*— 10c*) — (B* + 2¢ 9,

, ala+2¢
3a’- % + 2,5ac.
Bripamenne x + . 5(x — 1) He ABISETCS LEJABIM, TAK KAK B HEM

1 —x
MCTIONL3VETCH JICJIENHe Ha BLIPAMKCITHE ¢ TICPeMeHHON,

Bripaskenne 10y° + (3x + y)(x”— 10y*) sapngerca cymmoil ojHOWIe-
Ha 10y" u mpouaBemeEHA MHOrowieHoB 3x +y u x°— 10y°. BripameHue
2b(b%?— 10¢%) — (b® + 2¢%) gpideTcd PpasHOCTBIO MERIY IIPOHZBeIeHIEM
opHousaeHa 2b n mHorounena b?— 10¢? u muorowrenom b + 2¢2. Mgl 3Ha-
eM, YTO CYMMY, PASHOCTb M [POMSBEIEHME MHOIOYIEHOE MOMIHO I1peod-
PA30BATE B MHOTOWIESH, HOITOMY KaXKJ0E M3 HTHUX IEJBIX BRIPDAKEHHH
MOJKHO TIPEICTABHTH B BIHJEe MHOTQUJICHA.
taia + 2¢)

3
TEéM, UTO B HEM COAEP KHUTCA AeJeHHe Ha YHCI0, OTJIHYHOoe oT Hyas. Ec-
M JleJIeHHe 3aMeHHMThL VMHOMKeHHeM Ha 4YHcio, oDpaTHoe AeJHTEeNI, TO

Buipaskenne 3a’-— + 2,30¢ OTIUYAETCS OT PACCMOTPEHHBIX

MOJYYHUTCHA BRIpaMkeHue 3a’— %a(a + 2¢) + 2,bac, KoTopoe, KaK H IpeIbl-

AVIIHEe BLIPAYKEHWHA, COCTABJIEHO U3 MHOTOWIEHORB € HMOMOILBIO JAeHCTBHIl
CJIOJKEHNHA, BRIYATAHWA, yMHOKeHn#A. [losromy asTO menoe BeIpaskeHHe
TakKe MOKHO NPEeJACTABUTL B BHJEe MHOTOYJIEHA.

JIwboe uenoe BeIpamxeHne MOMHO OpelCTABHTE B BHIAEe MHOI'O-
qJjieHa.

§ 13. MNpeobpaszosaHue Uenbix BbipaXEeHn
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IIpumep 1. IlpegcTaBuM B BHOe MHOTOWIEHA BhIpaiKeHHe
(2 + 2)2 — (x — D(x + 2)(x= + 4).
b Umeem
d g ) p) e U a 4 o 2
(x"+4x"+4) - (x"— 4N x“+t4)=x"+4x"+4 - x"+ 16 =4x°+ 20.

3HauuT, AAHHOE BbIpAKEHHE TOMKIECTBEHHO PABHO MHOIOYJIEHY
4x%+ 20, <

IIpeobpazoBanme HMEIOro BhIPDAMKEHHMSA B MHOMOYJEH HCHOJb3VeTcH

[IpH pellleHMH VpPaBHeHHH, JOKA3aTeJlbCTBE TOXKIECTB, B 3ajadax Ha je-
JIHMOCTE H T. II.

MDpumep 2. Jora:kem, 4TO HH IPH KakKoM LOeJOM 71 3HaUeHHe BBIpa-
sseausa (n+ 1 n—1)—(n —60n + 2) e genwres HA 4.

b YiupocTum HAHHOE BbIpaMeHue:

(n+D(n—1—(n-6)n+2)=(*-1)-(n*-6n+2n-12)=
=n®-1-n®+6n-2n+12=4n+ 11.

Mp1 nopencrasuial JAHHOE BhIpaskeHue B Buae cyMmbl 412+ 11, llpu
TI000M TeTOM 1t 3Hatenie TICPROTO cjaracMoro genuTes na 4; BTopoe
ciraraemoe — uMcygo 11 — He genuTea Ha 4. IlosTomy npH Jmobdom
LeI0oM 1 3HadeHne cyMmbl 472 4+ 11, 8 3HAaYuT, B 3HAYEHHE HCXOLHOTO
Beipaskenusa (n+ 1) (n—1)—(n—6)n + 2) me aeaurca wa 4. <

YnpaxHeHuns

2

a x2-1
a—3a’ 8

934. Kaxue us seipamennii 2x2y, 4a®— b(a — 3b), , O9x — ;— AB-

JNAKTCA HeabIMH?

935. IlpegcraseTe B BUe MHOTIOUWIEHA:
a) cymMy MHorowneHa x 2+ Tx?+ 8 w npousBefieHMA MHOTOUJIEHOB
x2—6x+4 nu x—1;
) pABHOCTE IPOUIREICHHUS MHOTOYICHOB G-+ 7a —4 v ¢ — 3 ¥ MHO-
rowrena a°+ 4a’— 29q + 11,

936. IlpeobpaayiiTe B MHOrO4YJIeH:
T a) 4(m — n)%+ 4m(m — n); B) (y + 12— 2(y + 10)(y + 4);
6) Hx(x — y) — 2(y — x)?; r) (x —5)6+4x)—3(1 —x)2
937. ¥opocruTe BhIpa:xeHHe:
a) (3m —a)a+3m)—(2a + m)(3a —m);
) (x —4ydx + 3y) + (x — 33y + x).

938. 3Hada, gro a=2x-5, b=8x+1, ¢e=4x - 2, upeicraBsTe B BHIE
MHOTOYIEeHA ¢ HE[}EMHHH[]ﬁ X BREIPAMEHIIE ab—re 2.

939. [lorkamuTe, UTC HH IpPH KaKOM IeJIoM 71 3HaYeHHe BHIpa:KeHHA
(Z2n+1)n+5)—2(n+3)n—3)—(5n+13) He meamTcs Ha 6.
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940.

941,

942,

943.

944,

9435.

946.

947.

(dra padomwut 6 napax.) Boummnte BMecTo MHOTOTOYHA B BEIpa-
HeHHe

(n+8}n—4)—-(n+3)(n—2)+...

NPONYIIeHHOe YHCJI0 TaK, YTO0OBI IMOJYYHJIOCH BhIpaskeHHe, 3HaUe-
HHEe KOTOPOro npH Job0oM IejloM n AeluTcs Ha 3.

1) [IpeoGpasyiiTe B MHOTOWIEH KayJg0e M3 NPOM3BEAEHWH ABYUJIe-
HOB M BBITIOJHHTE BEIYHTAHHE.

2) Obeyanre Apyr ¢ APyroM, KAKOMY VCJIOBHIO JIOJAHHO YIAORIETBO-
PATE NMPOINYIINEHHOE YHCJIIO.

3) BoummTe BMeCcTO MHOTOTOUHA KaXAbIH Karkoe-IHD0 YHCI0, YAOB-
JIeTBOPHAIOINee VCJIOBHIO 3aJlauM.
4) IlpoBepbTEe ApPYTr vV ApYyra, NpaBHJBHO JH BBIMOJHEHO 3ajJaHHE.

Pemrmure ypasmenne:
a) x(x + D(x— 2) — x(x? - 8)=16;
6) 2y(4y — 1) — 2(3 — 2y)* = 48.

PeluTe ypaBHeHHE:
a) xYx+2)—x(x+1)°=5x+9;
6) (y —3)?+3(y +2)y—2)=9 + 4y~

ﬂﬂR&.ﬁRI‘ITE, T 3HAYSHMEe BRIPDAMEHHMHA He J8aBHCHT OT SHAYEHMHA
nepeMeHHOMH:

a) (a — D(a?+ 1)(a + 1) — (a®~ 1)*— 2(a® - 3);
6) (a2 —3)2—(a — 2)a?+ 4)a+2)—6(5—a?.

YIOpocTHTe BRIpa:KeHHEe:

a) (y — 3)W° + N(y + 3) — (2y*— y)*~ 19;
B) (L —a)l—a*)+(1+all+a?) - 2a(l + a)a-1).

Horamxure TOXRIECCTBO!
a) (a — 3¢)(4e + 2a) + 3cla + 3¢) = (2a — ¢)(3¢ + Ha) — Ba %;
6) (1 —2b)}(1 — 56+ b2+ (2b— 1)1 — 6b+ b%) = b(1 — 2b).

ITpencTaBrbTe MAaAHLIA TPEXYICH, €CJAW DTO BO3MOIHO, B BH/C KBa-
OPATA JIBVUIEHd WIH B BHAE BREIPAMKEHHUS, OPOTHBOMOJIOMHOTO KBA-
TPAaTY JIBVYJICHA:

a) 25y°— 15ay + 9a®; B) 4%+ 0,25¢%— 2be;
6) lﬁab—gaz—ﬁ%bz; r) 0,36a%+ 0,04y% - 0,24ay.
Pa:']JIDHQHTE HA MHMGEHFTEIIII.
a) —20x1 2 — 35x 37 B) —1,2a% + 1,2b%
6) 3a’b2c + ab?e?; r) 7,.2x%*- 1,8x%,2,
[1peob] BaHwe ue Bbl 2Hi
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948. Ot gepeBHM A0 CTAHIIMH BEJOCHIIEAMCT €XaJ CO CKOPOCThIO 15 KM /4,
a obparHO OH BO3Bpamaiaca co ckopocTeio 10 km/u. Haiianre pac-
CTOSHHE OT JepeBHH J0 CTAHIIMHM, eCJIM M3BECTHO, YTO Ha oDpaTHLII
NyTh BEJIOCHIIEAHCT 3aTpaTuy Ha 1 4y DoJsibllle, 4eM HA MVThL OT je-
PEBHH A0 CTAHIIHH.

949, M3 nyakra A cRE3HOH JOCTARWJ JOHeceHHWe R yAKT B 3a 30 mwm.
Ha obBpaTHOM IYTH OH YVMEHBIOWJ CKOPOCTE HA 1 KM/Y H 3aTpAaTHI

"a jgopory a6 mun, Onpeaenure, ¢ KakoH CKOPOCTRLIO TSN CRAIAOH
M3 NVHETa A B nyHeT B.

38. NpumeHeHue pasnnyHbIX cnocodos
ONS PasfioXeHUs! Ha MHOXUTenu

Ina pasnoskeHHMA MHOTOYJIEHOB HA MHOMKHTENIH MBI DPHMEHAJIHN BhI-
HeceHme oO0mero MHOMKHTeNdA 3a CcKOOKM, IPpYIIHMPOBKY, (OpMyIBl cO-
KpamenHoro yMHo;kenusa. MHorga yaaérca pasiouTh MHOTO4YJEH Ha
MHOKHTEIN, TPUMEHHWB II0CJeJOBATEIHHO HECKONBKO cmocoboB. llpm
9TOM HAYHMHATE Ipeo0OpazoBaHWe cJeAyeT, ecJH 3TO BO3MOMKHO, C BEI-
HeceHHsA 00IMero MHOKHWTeNA 3a CKODKH.

Hpumep 1. Pasnoxkum Ha MEOMHTenn MHorowrien 10a®— 40a.
P HeHBI 2TOro MHOTOUJIEHA HMeOT 00IOHM MHOKHTens 10a. BoiHecem
3TOT MHOMIMTE/b 34 CKOOHM!
10a3- 40a = 10a(a®— 4).

Pasznoxxerne Ha MHOMKHTEIH MOJKHO IPOAOJNKHTHB, IPHMEeHHB K BBI-
pameHHI0 a’— 4 dopMmynay pasHOCTH KBajpaToB. B peayiabrare mosay-
UMM B RKadedtTBEe MHDJHHTE.]IEﬁ LIHOI'OYJIEeHBL ﬁD.I'IEE HH3IENX G’EEHEHEﬁ.
Hnreenm

10a(a®— 4) = 10a(a + 2)a — 2).
3HaywuT,
10a®— 40a = 10a(a + 2Wa — 2). <]

IIpumep 2. PaznoxuM Ha MHOEHTEIN MHOT'OUWIEH
ab®— 363+ ab®y — 3b%y.
pCHauana BblHeceM 34 cHODKM oDLMil MHOMUTeNb b !

ab®— 3b°+ ab’y — 3¥y =
= b¥(ab— 3b+ ay — 3y).
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[TonwiTaemMcesa Teneps PasjioMEHTh HA MHOMHTEIHM MHOTI'OYJIEH
ab— 3b + ay — 3y.

CrpynnupoBar INepBbIi 4YJeH CO BTOPLIM M TPEeTHH ¢ YeTBEpThIM, Oy-
AenM HMeTh

ab—-3btay—-3y=5bla—3)+yla—3)=
={a — 3)b + y).
OKoHYATENLHO NOJYUYUM

ab®— 3b%+ ab’y — 3b% = b¥a— 3)(b +y).-

Hpumep 3. PasinoxuM Ha MHOMHTEIH MHOTOUYIeH a’—dax — 9+ dx?
b Crpyuuupyesm IepBblil, BIOpOH M 4eTBEpThIA uieHbl MHorodaeda. Ilo-
IVYHM TPeXUJeH a®—dax + 4x?, KOTOPBIH MOMHO OPeJcTABHTE B BH-
e KBajapaTa pasHocTH. IloaTomy

a’—dax—9+4x?=(a’—dax+4x%) -9 =
=(a—2x}2—

HDH}”IEHHDE BRIpaKeHHe MOMKHO PasjoHTh HA MHOMHTEJH mo (op-
MYyJle pa3HOCTH KBaJpaTOoB:

(@a—2xP—9=(a—2x)*—-3%=(a—2x—3)a—2x+3).
CraenosaTesibHO,
—dax -9 +4x*=(a—2x - 3Na—2x + 3).<

SHME‘THM, yTO IpH pasjJoeHHHM MHOro4JieHa Ha MHOMHTEH HMMenT
B BHAY HOpelcTaBJIeHHe ero B BHIE IMPOH3BEIeHHA HECKOJIBKHX MHOTO-
UJleHoRB, B KOTOpOM XOTH (§) 51 JABA MHOXHTENIA ABJIAKTCH MHOI'OYWJIeHAMH
HEHVJ]EEUH CTEelleHH ('T e. He ABJIAHTCAHA ‘-II{CJ'I&MH}

He xamaelii MHOTOUIEH MOKHO PAZTOMHTE HA MHOMHATEH.

IIHHDHMEP, HeJb3d PAa3I0HHTE HA MHOMHATETH MHOT'OWITeHBI X + 1,
4x*—2x+1 u . 1.

PaccMoTpuM mpUMep HCTOIB3OBAHHA PAITOMKEHMT Ha MHOKHTEIH
JIH VIIpOoIIIeHHA BEIUHCJISHHH C IMOMOINBEID KAJIBEY.IATOPDRA,

IHpumep 4. Hafiném ¢ HOMOIIBK KATBKYIATOPA 3HAUYEHHE MHOTIOWIEHA
5x3+ 2x%— Tx+4 mpn x—=1,2,

P Bl BBIIOOHSTE TeHCTBHSA B H[]HHHT{]M nn[mam& TO CHAYANA IIPH-
AéTCH WaHTH 3HAYeNWs BLRIpAMKCHWH x5, x%-2 u Tx, 3anUcATE pe-
3VJIBTATEL HA OyMAare HJIKW BEECTH HX B [IAMATE KAJIBEVIIATOPA, A 3aTeM
nepefiTH K AeHCTBHSM CHOMEHHS H BRMHTAHHA. OZHAKO HCROMBIH
pPe3ayaLTAT MOMKHCO TIOAYYWTH TOpasfAc TpoIe, ecay Tpeodpas3oBaTh
IAHHBIM MHOTOWIEH CHAeIVIOI[HM o0pasomM:

503+ 2x%— T+ 4=(5x+ 2x—Nx+4=((5x+2)x— Nx+ 4.

BrimonH¥E BRIYMCIAEHHA A4 x = 1,2, HaljgeM, 4TO 3HaYeHHe MHOI'O-
yneHa pasHo 7,12, <]

13. MNpeobpazoBaHKe Uenbix BhipaXeHui
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YnpaxHeHusa

950. PaznoxnTe HA MHOMKHTEIN MHOTOYUJIEH:

a) bx® — 57 B) 2ax® — 2ay?; n) 16x%—4;

6) am?®— an’; r) 9p® — 9; e) 75 — 27¢%.
951. IlpeacraebTe B BHAE NPOH3BEJAEHHA:

a) y’—y’; 6) 2x — 2x%; ) 81x%—x* 1) 4y°- 10045
952. BrimosHHTE pasioiKeHHe HA MHOKHTEJIH:

a) mx®—49m; 6) ab?® — dac; B) 46 — b; r) a®—ac?.

953. MokamuTe TOKIeCcTBO a°— b= (a — b)a + b)a?+ b*)(a'+ b').
954. PaanoxHuTe Ha MHOKHTEIH:

a)p*-16; 6) x1—81; B) y¥—-1; r} a*— bY
955, PazmosxuTe a MITOKHATETH;

a) 3x2% + Bxy + 31°; r) 6p%+ 24+ 24pg;

6) —m?+ 2m — 1: m) 45x + 30ax + 5a’x;

B) —dx — 4 — x?; e) 18cx?— 24cx + 8e.

956. PaznoxkuTe HA MHOMUTEIH BHIpaKeHHe x° —i°, upescrasus ero
B BH/IC: a) pasHocTH KRajpaToR; D) pasmocTH KyDOB,

957. BrinosHuTe pasiiosieHHe HA MHOMMTEIM:
a) 2m®—4m+2; 6) 36+ 24x+ 4x? B) 8a’—86% r) 9ax®+ 9ay’.

958, PasmomuTe Ha MHEHOEHATEIH:

a)dxy + 12y —4x — 12; B) —abc — bac — 4ab — 20a;

6) 60 + 6ab — 30b — 12a; ) @+ a*b + a* + ab.
959. llpegcraspTe B BHE NPOMU3BEIeHHA:

a) 45b + 6a — 3ab — 90; B) act— et+ ae® — 5

0) —8xy — 40y — 15x — 120; r) x® — x%y + x?— xy.
960. BrimonaKTe pasiiodieHye Ha MHOMHTEIH:

a) %% =2+ o= —d" BY" =t G =9;

0)e* +2¢c+ 1~a; r) x*—a”~10a - 25.
961. PasnoxuTe HA MHOMMHTEIM:

a) x2+ 2xy + y?— m?; B) b%—c?— 86 + 16

6) p2—a’-2ab— b2 r) 9 —c?+ a? - 6a.
962, PasmomaTe Ha MHOMHTCIIH:

a)x‘—y'—x—y; B)m-+n-+m?—n?;

6)a*—b*—a+b; ™ EP—k—pi-p.
963. IlpegcraseTe B BUIe NPOU3BEIeHMA:

a)a—b+a’-bh? 8) c2+d-df+e.
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964, (lra padbomusr ¢ napax.) Venmone3yg KalbKVIATOR, HAWIWTE 3mave-
HMe MHorousena 3,5x%—2,1x%+1,9x - 16,7 opu x = 3,7.
1) IlyeTs ogMHE M3 Bac BBIYHCJAHT ¢ NOMOILBI KaJAbKYJIATOpa CHAa-

qaJa 3HAYeHHA Ka)KJA0ro YJeHa MHOTOUJIeHa, 3aTeM 3HavueHHe
MHOTOYJIEHA, a4 APYroi BRINOJHUAT NIpeodpasoBaHWe MHOTOYJEHA IO
obpasmy, mpemioxkeHHoOMY B npumepe 4 Ha c. 189, sarem cmenaer
BEIUYHCJIEHHA C NMOMOILLEI0 KaJbKYJIATOpPA.

2) OTMeThTe 3aTpaTy BpeMeHH Ha BLINOJHEHHE 3aJlaHudA B KarJA0M

cayydae.
3) CpaBHnTe ToOJyYeHHBIE pPe3yJILTATHI WM BpeM#dA, 3aTpadyeHHoe HA
peleHne 3ajJadu.

965. Penmure ypaBpHeHHe:
a) x*—x=0; B) x+ x2=0;
6) 9x — x* = 0; r) 5x! - 20x"=0.

966. Perrute ypaBHenme:
a) x*+x=0; 6) x°—2x%=0.

967. MoxamuTe, ITO SHAYEHUS MHOTOUJIEHA X ° — X TIPA TEARIX 3HATCHU-
AX X KpAaTHEBL uucay 6.

968. lorkakHTe, YTO pPasHOCTE KBaJpPaTOB IBVX IOCHeJOBATEILHEIX He-
YETHBIX YHCET AJeHTCS Ha 8

969. Eciu cropodHy EpajparTa vBeauuuTh Ha 4 ¢mM, TO €ro IJIOLIALL VBe-
auunTea Ha 96 em?. Haiiaure cTOpPOHY MCXOAHOTO KBajpaTa.

970. YnpocTHTe BhIpaMieHHMe M HAHIHMTe ero 3HAYeHHEe IIPH VEASAHHOM
3AAYCHAW TTCRCMeHNHON:
a) (Bx —1)}6x +1)—(12x — 5} 3x+ 1) opu x=0,2;
6) (5 + 2x)° — 2,6x(Bx + 7) mpu x=—0,5.

971. He BrIIIONHAHA IIOCTPOSHHA, HAMANTEe KOOPIHHATHL TOYEH Iepeceue-
HHA € 0CAMHM KOOPAHHAT rpadpura PVHKIIHH:

a) y=0,24x + 6, B) y =—0,6x +4,2;
b) y==0x~1,8; ry=—x—3,8.

972. Iloka:xHuTe, KaKk OPHMepHO PacloJoieH B KOOpPIHHATHOH IIJIOCKO-
CTH rpaur (PVHKIHH:

a)y=-0,9x + 4; ) y=-—9;
0) y = 2,3x; )y =—9,9;

X 1
B) 4 = 15 e)y=4z.
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KOHTpPONbHBLIE BONPOCHLI U 3aaHuN

MNpueseauTe NPUMEpP LENoro BbIpaXeHWs W BbipaXkeHus, He ABNSAIoLLe-
rocAa ueneim.

Kakue pnenctBumd HaAno BbINONHATE WU B KaKkom nopsake, 410ObI Npen-
cTaBuTh uenoe Beipaxenne 4x(2—xF+ (x*—4)(x+4) B BUOE MHO-
rouneHa?

Kakune cnocobbl pasnoXeHus MHOMOYNEHOB Ha MHOXWUTENW Bam W3-
BECTHLI?

Ina mex, kmo xouem 3Hambsb OoabuLe

39. Bo3BeaeHue ABy4YeHa B CTerneHb

Bam m3BecTHBI (DOPMYJIBI KBAJipaTa CYMMEI H KBajpaTa pasHOCTH, KV-
fa cyMMbl M kyvDBa pasHoeru. Tay Kak pasHOCTb @ — b MOKHO paccMarTpu-
BATE KAK CYMMY & +(—H), TO B KamEI0OM CIVYAE€ MOMKHO TOBOPHUTE HE 0O
IBYX (popmyiax, a 006 ogHOH — KBaIpaTe ABYUYJeHa H Kybe ABVUJIeHA:

(@ + bF=a®+ 2ab + b®,
(a + b)Y*=a®+ 3a®b + 3ab® + b°.
HeTrpyauo moayuuTs (GOpMy/Bl AJA BO3BeJeHHA ABYIJEeHAa B YeTBEp-

TV, OATVIO H T. . CTelleHb. HDHYT-IHTI: HX MOXHO IIOCJHegoBaTellIbHO
OJHY 38 JApyroil, yMHOMAS MHOMOWIEH, S3AIHCAHHBIN B HOPABOH YACTH

npemecTsyomneil gopmynsl, Ha o +— b, Hanpumep:
(@ + b)Y =(a® + 3a’b + 3ab®*+ BH(a + b).
YMHOMEeHNe BHIMMOJHHM «B CTOJOHEK»:
a + 3a® + 3ab? + b
a+b
a' + 3a°b + 342 +  ab®
a’b + 3a?6® + 3ab®+ bt
a' + 4a®b + 64262 + dab®+ bl
Hrax, (a +b)*=a*+ 4a®b + 6ah®+ 4ab+ B,
VYMHOM¥AA IpaBYI UYacTh STOTO paBeHCTBa Ha a + b, moayumm dop-
MYJAY IHATOH CTEHeHH IBYVYJIEHA:
a'+ 4a®b + 6a’b* + 4ab® + bt
a+ b
a’+ da*h+ 6a’v + 4daiH+ ab?
a'b+ 4a’*+ 6ab*+ 4ab? + B°
a’+ 5a'b + 10a®p? + 10a2p® + bab* + b°.
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3HAYNT,
(a+byY’=a+ 5a'%h + 10a’s* + 10a?p* + S5ab?+ b,
IIna Toro uTobBI 3aMEeTHTH 3AKOHOMEPHOCTE B (DOpPMYyJEe 7n-H CTelneHH

IBYUYIeHa ¢ +b OpH pasnHUYHBIX 3HAYeHHAX 1, BRIIIHIIEM HX, HAUYHMHAaA
¢ =1 u sagaguusBag A =9.

(a+b)=a+b,
(a +bP=a®+ 2ab + b?,

(a +bY'=a’+ 3a?h + 3ab® + b?,

(a+bY'=a'+ 4a’® + 6a%? + 4ab® + b,

(at+by=a’+ 5a'®+ 10a”®?+ 10a”b* + bad' + b”,

PaccmaTtpuBan aTH (GopMyasl, MOMKHO 3aMETHTb, 4TO B TPaBOi 4acTH
KamJ0oH M3 HHX 3adHcaH MHOTOUIeH, cofep:kaimnuii n + 1 uneHoB, rae
7. — MOK&a3aTelb CTelleHH IBYYIeHA.

ITepBEIF 4IeH MHOTOYJIEHA DABEH a4, T.e. paBeH NpoHuaBefeHUio a’
n M. [lanee mpu Tepexofe K KakIoMy MOCIeAYIOIeMy WileHYy MoKa3za-
Te/lb CTEIleHKH 4 yMeHblIaeTcd Ha 1, a ODoKasaTellb cTeleHH b yBeluuwu-
BaeTCHd Ha 1, T. €. CYVLMA MOKAZATENEH CTeIIeHeH B HaXx o CiIaracthobd
panma n,

CaoxkHee obcrouT geno ¢ roaddunuenTamu. ITodbl BEIABUTHL 3aKO-
HOMEDHOUTE B IIX {]ﬁ'[]HEDBHHHPI, BBIIMMHINEM IO MMOPAAEY B CTPORY R()I—)[i]'
GUITHCHTET MHOTOMJICHOR TIpWA n =2, a 3aTeM TIpA . = 3

i 2 1

- P

1 3 3 1
Bo BTOpo# cTpoke nepBeiil ¥ nocaeaHu# xoahdhuinmenTsl pasHb 1.
Herpyaro zamMeTHTh, UTO BTOPOH Koa(pHIHEeHT MOMKHO NOJVIHTE,
CJIOKHE 3anfcaHHBIE HaJg HUM uducaa 1 m 2, TpeTHil — CJIOKHEB 3alu-
caHHBIe HajJ HUM uncaa 2 u 1.
ITo TomMy Ke TPaBHAY TOJIVYIAEM CTPORY AaS 71=4 W3 cTpoKH, 3a-
IHCAHHON Oad n = 3:
1 3 3 1
1 4 6 4 1
AHaMTOTHYHBIM 00pasoM M3 CTPOKH

1 4 6 4 1

MOJKHO IIOJIVIHTH CTPOKY, B KOTOPOH BBINTHCAHBI KO3(D(PHIIHEHTHI MHOTO-
uIeHa, DOJYUYEHHOrO IIPH BOSBeIeHHH JBVUYWIeHA d + b B IATYIO CTelleHb!:

L 3t 8 &
1 5 10 10 5 1
[TogMedyeHHYI0 3aKOHOMEPHOCTH HETPYAHO ODOCHOBATBH, €CHIH IIPO-
AHAJIU3HPOBATH NPHBEJEHHBIE paHee IPHMEpPhbl HA YMHOMEHHE «B CTOJI-

Guk» mMHOTOUNeHa a’+ 3a’b + 3ab®+ b Ha mByuien a + b U MHOrowIeHA
a'+ 4a®b + 6a26*+ 4ab?*+ bt mwa aRyuner a -+ b.

rex, KTO xo4eT 3Hate Donswe
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Ecinn nodaepurs crpory aad A =0 (upu a =0 aou b= 0), ro rosdqdu-
UMEHThl BCEX CTPOK MOMHO PACIONOMHThL B BHIE TPEYIOJbHMEA:

n=I_0 1

n=1 1 1

n=2 1 2 B
n=323 A B & 3
n=4 1 4 6 4 1
n=2>5 1 5 10 10 5 1

O T R R S B I T B B R T T T S I S

B HéM «DOKOBLIE CTOPOHEI® COCTOAT M3 eIMHHIL, 4 KajKA0e M3 OCTallb-
HBIX 4YMCEeJ paBHO cCyMMe ABYX 4YMces, sanucaHHBIX HaJ HUM. JTOT Tpe-
YIOJIBHHK HA3IBIBAKT TpREVIOJIBHHEKOM HH.EKHJIH o MMeHH H3BECTHOIO
¢ppannyscroro yueHoro bmesa Ilackana (1623—1662) — maremarnka,
(puauka, puaocoda M JUTEpPATOPA, ONHMCABINEr0 TAKOH TPEeyroJLHUK B
cBOEM 3HaMeHHTOM Tpaktate «00 apmdMeTHYECKOM TPeyroJibHUKE»,

Ilpomom:xkaa 3anMchk M0 NOAMEYEHHOMY IIPABHIY, MBI MOKeM MOOJY-
YHTh CTPOKY KoadgduuMeHTOoBR Ana n=6, 7, 8 1 7. 1. B dopMyIe

(a+B)'=a"+na® B+...+ nab® 14 pn,

CymecTByer cnocof, TO3BONAKIOHH cpasy HalTH Koa(pHIIMeHTHI
MHOTOYJIeHA JAJA 3agaHsoro n. OaHako TOoT crnocod CBA3AH ¢ MOHATHIA-
MM, KOTOpbIE BAM IMOKA HEM3BECTHI.

OTMeTHM emé OAHY HHTEPEeCHYI0 3aKOHOMEPHOCTE B TPEYIOJbHHKE
Ilackana. Cymma xoadgdpunuerTos opa n=0, n=1, n=2 u 1. 1. pae-

Ha coorBeTcTBeHHO 2Y, 21, 22 2 y T, 1. Boobme B paBeHCTBe
(@a+b)'=a"+na” b+...+ nab” 1+ p"

cymMa Koa(ipHImeHTOB MHOrouneHa paBHa 2”. YOeIUThCA B 9TOM MOIK-
HO, TOJICTARWR B 2T0 parcHcTBo d=1 w b=1.

_anaxmeuuﬂ

973. | Hanumure ctporkwm TpeyronsHura Ilackans gaa n=6; n="T.

'974 Henonwaya tpeyronsank Ilackansa, sanumwure GopMyny aaa 1e-
CcTOH crenedy apyuineHa a +— b, llposepsTe pesyvibTaT, VMHOMHE HA
@ + b MHOrouineH, pasHblil (a+ b)7.

975. | HanummuTte dopmyny:

a) ceIEMOM CTeNneHH ABYWIeHa; ©O) BOCBMOH CTeneHH ABYVUJIEHA.

{976. ] Henonsaysa opmyny 4eTBEPTON CTENeHW JABYYJeHa, npeobpasyiite
BI:I'E)H.}REHI‘IE:

a) (a®+ 20" 6) (a®— b)Y,
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977. [IpepcraBeTe B BHJE MHOI'OYJIEHA BhIPpAXKEHHE:

a) (a®+ 3p%H% 6) (1 - 2xy)".
978.| IIpejicTaBbTe B BUJE MHOIOUJIEHA BhIpAMKEHME:
a) (x + )+ (x — )% 6) (x + y)* — (x —y)°.

979.| Burpaskenne (1 +y)°+ (1 +y)*+ (1 +y)® samennam TOMAECTBEHHO
paBHbIM MHOroudieHoM. Haiigure rosddunueHT uleHa MHOrodie-

Ha, cojepskamiero: a) y°; 6) y'.
980.

:'931.__| HoxaxuTe, 4TO 3HAYEHHE BhIpAKeHHA:
a) 83'+ 65 xkparno 81; 6) 141 '+ 88 kpatHo 139.

OononHuTtenbHblie ynpaxHeHus K rnase V

K naparpadgy 11

982.| okaskure Toxaectro (a + b+ ¢)2=a’+ b2+ ¢+ 2ab + 2ac + 2bc.

983. [oramute, uTo 3HAUEHHE BLIDAXKEHUA HE BABHCHT OT X!
a) (x + 7)°— (x - 5)(x + 19); 6) (x + 92+ (8 — x)(x + 26).
984, PemmuTe yparHenHe:
a) (8x +1)°=27x(x+1)+8x+2;
6) 4x(2x + DN=(2x+3)" +12(3x + 1).
985. PaznoxuTe HA MHOMEHTEII:
a) b2+ 10b + 25; B) 16x%—8x + 1; o) x4+ 2x% + y%

6) ¢®— 8¢ + 16 r) 4¢%+ 12¢ + 9; e) a®— 6a’h 2+ 9p?.

986. IIpeacraBrTe B BHOe KBaJpaTa ARVYJIeHAa HJIH B BHAE BHIpa;HeHHd,

NPROTHBOIIOIMGEHOO EBAAPATY IABYVHJIIeHA:

a) a’l— 8a?+ 16; e]x-i-l-l-:il-.rz;
6) —4 — 4b— b x) y—y2-0,25;
r) 10x — x2— 25; 83)9-m+ %m”;
r) c*d?+ 1 - 2¢%; ) —25 — 2n — 0,04n2.
n) a®p®+ 124° + 36;
K naparpady 12
987. Berumcaure:
a) 1005 - 995; B) 0,94 - 1,06; ) 10% . 9%;
D) 108 - 92; r) 1,09-0,91; e) 99% - 1[]{]%.

AdononHutensHble ynpaxHeHus K rnase

Kakoii ocTaTok moayumTces npu geneHun umcna 147 % ma 1457
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988.

989.

990.

991.

992.

993.

994.

996.

997.

196

IlpencTarnTe B BHC MHOTOYICHA:

a) Sy(y* - 3)(y =+ 3); B) (a*— 3)a*+ 3)(d&® + 9);

6) —8x(4x — x*)(4x + x%); ) (1 -59(1 +63(1 + 8Y).
1+5S'rl'[prl'][!TI-IT[-': BLIPH.?REHHE‘:

a) (a+20a—2)—ala — D) DE+8E—-6)—(b—THb+Th
09) (a—3)3 +a)+ a7 —a); my (e —1Me+ 1)+ (e — Dic + 9);

B) (b —4)(b +4) — (b — 3)(b + 5); e) (5 -+ ¢)e—5) — (¢ — 10)(e + 10).

HGHHH{HTE, qTo 3HaUYeHHe BRIpaAMeHIIA He 3ABHCHT OT 3HaYeHHA
nepeMeHHOH!

ay (x —8)x+ 8 —{x - 12)(x+ 18}

o(v- 3l 3 13 )

IIpeobpasyiiTe B MHOTOYIEH:

a) (x — 5) %+ 2x(x — 3); 1) (2a — 5)% —(ba — 2)%

6) (y +8)* — 4y(y — 2) e) (86 —1)2+ (1 - 38)%;
B)(a—4)a+4)+(2a—1)% ) (2x + D)% —(x + THx — 3);
r) (b—3)b+3)—(b+2)% 3) By —2)°—(y — NG —y).

HPH KaKOoM 3HAYUCHHHKA X VIBOeHHOEe ITPOWN3BeIeHIIe NBYUJIEHOEB X 42
H X — 2 MEHBIIE CYMMBI HX KBajgpaToB Ha 167

HI]E,D;(TTH.BI:TE B BHOe MHOTOQISH:A:

aAlx+ty+-INx+y—1); M{e—d+8)e—d—35);
6)(m+n-3)m+n+3);  m)(p+2g-3)p-2q- 3
B)(a—6—5Wa—b6+5); e} (a —3x+6)a + 3x + 6).

PeinuTe ypaBHeHHE:
a)(x—7E+3=(x—2)x+ 2):

B) (x +6)*—(x— 5Nx+ 5H)=T9;

B) (2x — 3)2— (T — 2x)*= 2;

™) (Bx—1)*—(1—3x)*=16x(x — 3).

. Paso:xuTe Ha MHOMKHTEIH:

- j - T 9 .
a) 1 - a?b% 8) 0,09x°%-0,49y% ) 1gx®- y=1;
6) 4x2y*- 9; r) 1,21a%- 0,36h% e) 0,01a’p*-1,

Halinure sHadeHHe BHIpa:KeHHA:
38217 39,5 — 3,5 17,5% - 9,5%
8) —— 0) = ] B) - 5
72 —18° 57.6°—-14,5 131,52 - 3,5°
HpE,EI;CTﬂBLTE‘ B BHIe IIpOoH3BeIeHIIAD
a) x1'-1; ) 36 — biy®; %) 0,01x%-0,16;
6) 12— 16; x) 25pigt-1; 3) 1,69y - 1,21;
2)aZ~81;  e) -9+121mPn%  w) gm- oo
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998.

999.

11000.

1003.

1004.

1005.

Pazmo:muTe Ha MHOMKHATEIN

a) (x — 5)? — 16; m (Tx— 92— (2x+ 1)%
6)(b+T)2—9; e} (n—2)°—(3n+1)%;
B) 25 — (3 — x)?%; %) 9a + 1)2-1;

) 81 —(a+ T%; 3) 4 — 25(x — 3)2,

IIpeobpasviiTe B IpoH3BeleHHE:
a) 16 — 9(p + 3): B) 1 — 36(3y — 1)%;
6) 9 —25(4 — x) 4% r) 4 — Ha + b)°.

ﬂﬂKHH{HTE, qTO IIPpH JBoM HATYpPaJeRHOM 1 3HAYEHHEe BBRIpAa-
HeHNA:

a) (n+ 1)°—(n—1)° genurca Ha 4:

8)(2n + 3V —(2n — 1) menmTca Ha 8;

B) (83n+ 1)*—(8n—1)? memmrca mHa 12;

r) (5n + 1)*—(2n — 1) menmrcs Ha 7.

. Halinure 3HAUeHNEe BRIpAXKEHHA:

a) (3a — 2b) - (2a - b)® upu a=1,35 u b=-0,65;
6) (2y —e)*+(y + 2¢)* mpu ¢=1,2 u y=-1,4.

. PazIo:mMuTe Ta MHORHTET,

a) 0,027x% + 1; B) d®+ 0,008¢%;
6) y5—-0,001x?; r) 125 — 0,064p®.

llpegerasesrTe B BHIEe OPOM3BEIeHMH:

27 3, 15 : a3 15 12, B g, .3
H}ﬁzl iy 0) —x b g B}Ssa +:5-73 r}lﬁ4x 447
Horamure, UT0 3HAYEHUE BhIPDAMEHMUH!

a) 4184 192 pgenuren na 60: B) 66° + 34° penurca ma 400;
6) 79%- 29% pnemurca na 50; r) 54% — 24% penmrca ma 1080.

IlpegeraeeTe B BHe HNPOM3BEIEHHHA:
R Y B) (a — b+ b?; n) 27a*-(a —b)%;
6) (y — 2)% - 27; r) 8x%+ (x — y)?; e) 1000 + (b — 8)%.

K naparpady 13

1006.

1007.

1008.

HpEﬂCTﬂELTe B BHIe MHOI'OWIIeHA:
a) (a?— TWa + 2)—(2a — 1)(a — 14);
6) (2 — )1 + 2b) + (1 + b)(bZ — 3b).
HpEﬂCTﬂBLTe B BHIe MHOT'OWITeHA:
a) (x + 4)(x%— 4x + 16); 6) (3¢ + 5)(9a?— 15a + 25).

PemuTe ypaBHeHHe:

a) (x + 1)(x + 2) — (x — 3}« + 4) = 6;

6) (3x— D)(2x+ T)—(x + 1)(Bx— 5)=T;

5) 24 - (3y + 1)(4y — 5) = (11 - 6y)2y - 7);
r} (6y + 205 —y) = 47 - (2y — 3)}(3y — 1).

NononHWTENbHLIE YyNpaxXHeHws k rmaee V
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1009, Jloxammure, uTo GyHENEA, 3ajandad QopMyI0oi
y=02x-5)3+8x)—(1-4x)%,
mneeiHaa. llpumEagmexur g rpadHKy 2T0H (PYHKOMH TOYKA
A(—1; 10); Toura B(0; 16)?
1010. HaliguTe 3HAUEHHE BhIPAMKEHMH:
a) (3n —1)}n+ 1)+ (2n -1} n—1)—(3n +5)(n —2) upu n=-3,5;
6) by - 12— - By +4(1—-y)+(2y +6)(y—3) mpu y=4.

1011. HoramxuTe, 4TO 3HAYEHMEe BhIpAHeHHMA He 3aBHCHT OT sHaYeHKHA
TCPeMEHTHOMN:

a) (a — 3)a®— 8a + 5)— (a — 8)(a® — 3a + 5);

6) (x2— 8x + 2)2x + 5) — (2x2+ T + 1T)x — 4).
1012,  Jloka:xkuTe TOMKIECTBO

(@ + bI(ab + cd) — abla®+ b% — ¢ — &%) = (ac + bd)(ad + be).
1013, JlokamxuTe, 4TO 3HAYEHNE BhIpAMKEHHHA
(b+e—2a)c—b)+t(c+ta—-2bla—¢c)—(a+b—2c)la—b)

mpH Mo0LIX 3wavenwax a, b w ¢ pasmo 0.
1014. ViopocTuTe BRIpAMKEHHE:

a) (@ + 8% — 2(a+ 8)a — 2) + (a — 2)%

6) (y—TV—2y— Wy - N+ (-9~
1015. | YopocTure:

a) 2(a®~ 1)~ (a®+ 3)(a*- 8) - z(a®+ a— 4)(2a’+ 3);

6) 4(m?*— 3)%— (m? — 6)(m*+ 6)— U8B — m + m (1 — m).
1016. | ITpescrassTe B Buje MHOro4JIeHa

(a(a + 2b) + b)) (a(a — 2b) + bI)((a® - B2 + 447 b).

"ﬁ]_f'?. I HDRH.}HHTE TOXRASCTBO.

____________ a) (a + b)(a — b) — 2ab(b — a) — 6abla — b)=(a - b)";
6) (a + b a — B)*+ 2abla + b)Y — 2ab(—a — b)=(a + b) .

1018. | [TokaskuTe TOKIECTBO
(@ + b} a' — a®p*+ b") — (a? - b*)(a® + b*) = 285,

1019. HaiiauTe 3HAUEHHEe BBIPAXKEHHIA:
a) (y + 5)(y° — 5y + 25) —y(y® + 3) mpw y ——2;
8) x(x+ 32— (x—1Wx?+x+ 1) mpu x = —4;
B) (2p - 1)(4p*+ 2p + 1)~ p(p—1)(p+ 1) mpu p=1,5.
1020. B rure Jleouapaa Dittepa (XVIII B.) HCHOABEVETCHA TOMAECTBO
(P2 + P Nr? + ed) = (pr+ cgs) + ¢(ps — gr)°.
IlokasxuTe ero.
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1023.

1024,

1025.

1026.

1027.

1028,

1029.

1030.

1031.

1032.

1033.

IIpy KAKOM 3HAYEHHH ¢ MHOTOYWIEH CTAHIAPTHOD BHIA, TOMIE-
CTBEHHO PaBHBIN nmpoussegennio (x2+ x — 1)(x — a), He copep:xuT:

a) x°: B) x?

. | H]:IH' KaKoM 3HavYeHHH b MHOTro4YJIeH CTAHIADTHOTO BHIA, TOXIe-

CTBEHHO DABHEBII mpouseegeHnio (x“— 10x + 6)(2x + b):
a) He CONEPIHHT X2

) umeer papHEble ROzath(pHUIHEeHTH IPH % npu x?
IIpeacTaBnTe B BHAe TPOHIBEEHIIA;

a) Ta®+ 7b%; B) ba*+ bbY; m) 1,2a%+ 1,265
6) 2a'— 2b%; r) 2,5a%- 2,505 e) 3a°— 3b°,

IokaykuTe, UYTO YHCI0, papHOe pazHocTH 111111 — 222, apnser-
CA KBaJpaToM HATYPAJBHOIO YHCJIA.

lIpeobpasyiiTe B IIPOM3BEIeHHNE BhIPAMKEHHE!

a) 9c¢®—c'%  6) x¥- Lx®%  8)a®-0,064a% 1) yT - 1y’
llpeacraseTe B BUje OPOH3BEIEHH:

a) 225 — 12x* + 18; B) a*h + 6a’h® + 9p%;

6) —2a®— Bah — 8h2; r) 4x + dxy 5+ xyl?.

PaznoxxuTe Ha MHOMHTEIH:

a) T0a — 84b + 20ab — 24b%; B) 12y — 9x%+ 36 — 3x%y;

6) 21bc?— B¢ — 3¢ + 426; r) 30a*— 18a%h — 726 + 120a.

IIpeobpasyiiTe B IpOU3BeIeHHe:

a) 3a®— 3ab?+ a’% — b?; B) 3p — 2¢3- 3c¢¥p + 2;

6) 2x —a’y — 2a’x + y; r) a*— 24 4+ 8a — 3a°.

Pemmnre ypaBHeHHe:

a) x°+ 8x?—4x— 12 =0; B) i — 6y?=6 —y;

6) 2mi—m2—18m + 9=10; r) 2a®+ 3a%=2a + 3.

PemmuTe ypaBHeHHe:

a) x*— 2x%—x+2=0; B) 21— y%— 32y + 16 = 0;

6) y*—y?= 16y — 16; r) 42’ — 3x%=4x — 3.

Pasno:Eure HA MHOMKHTENM:

a) x%—y?—1,5(x — y); r) p? — 16— p — 4e;

6) 2 —a’+ 0,5(x + a); o) a®+ 6a + 6b — b

B) 4a® — b?— 2a + b; e) x®—Tx+ Ty —y?.

llpepcraBeTe B BIAE OPOHMIBEIEHMHA!

a) 2(x + 2y) — x — 2y; B) a®— Hha® — da + 20;

6) x2(2y — 5) — 8y + 20; r) % —4x? — 9x + 36.

PasnoxEuTe HA MHOMKHTEIN:

a) a®— b%+ 2(a + £)% B) 2(x — y)2+ 3x2 — 3y%;

6) b2— 2= 10(b — ¢)?; r) ba*— 5 — 4(a + 1)2.
HononHutensHble ynpaxHeHua K rnase V
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1034.

[IpeobpasyiiTe B nNpousBeieHHe BhIpaykeHHe:

a) a*+ b*— 2ab — 25; T} ¥ — a®- 12a — 36;

6) 836 — b2 — %+ 2bc; n) 81a” + 6be — 9b%— %

B) 49 — 2ax — a®— x?; e) ¥ —4be — b%-ec2 + 1.
1035. | PasnoxnTe Ha MHOMKHTEIH:

a) x*+ ¢® + 2xy(x + y); r) p?—2p%+ 2p—1;

6) x%— y?— ba(x®+ xy + y*); n) 8b%+ 6b%+ 3b + 1;

B) 2b" + ala®— 3H°); e) a®— 4a®+ 20a — 125.
flﬂ3ﬁ.] IlpeacraBseTe B BUAE NPOM3BeJAeHHA:

a) x®+ y® + 2x7% - 2xy + 2% B) a'+ ab®—a®h — bl

6) u®— b*+ 3a?+ 3ab + 362 r) 244 28y —xy® — gt
11037. | lokakuTe, 9TO MHOTOUYIEH NMPHHUMAET JHIIbL HEOTPUIATENbHEIE

3HAYEHMA:

a) x°— 2xy + y°+ a’; ) a?+ 2ab+ 2b%+ 2b + 1,

6) 4x°+ a’—4x + 1; n) x?—dxy + i+ Pyt 1

B) 96 — 66 + 4¢%+ 1; e) x%+y+ 2x + 6y + 10,

1038. | MoskeT JIM BRIpasKeHue:
2 :
a)a“+ 16a + 64 DpUEHMATE OTPHIIATEIbHLIE 3HAYCHHA;
6) —b°— 25 + 10b TPHHHUMATE TIOJOKHTEILHBIC 3HAUCHN;
B) —x?+ 6x — 9 IPMHMMATL HEOTPHIIATEILHEIE 3HAYEHMS;
1) (y + 10)* — 0,1 TpPMHWMATE OTPHIATENLHBIC 3HAUCHHA:
1) 0,001 — (¢ + 100)? npuEEMATE TONOKHTENBHBIE 3HAYCHUA?

1039. HenwTca TH Ha D OpH JHOO0M LefIOM 7 BEIpajeHHe:
a)(2n+3)8n—Ty—(n+ 1LHn—1);
) (Tn+8)n—1)+(3n—2)n+ 2)?

Horamure Tomaecrso (10n + 5)%= 100n(n + 1) + 25.

Henoneaya 5T0 TOMAECTBO, C(HOPMYyIHUpPYHTE NPAaBUJIO BO3BEIeHUA
B KBaJpaT HATYPaJbHOTO YHCIa, OKaHUYWBaIOIeroca mudpoi 5.
Haiigure mo sromy mpasmay 252, 45%, 752, 1152

1040.
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BR8] CUCTEMbI MTUHENHbLIX
YPABHEHUW

C ypaBHEHMAMW C OOHOW MNepemMeHHOW Bbl NO3HAKOMWAWCL B MNaaLInx
Knaccax, a 0b YpaBHeHWAX C OABYMSHA NepemeHHbIMKW M X CUCTeMaX Bbl Y3-
HaeTe B 3ToW rnage. Bbl NO3HAKOMWTECL C NOHATUEM NIMHERHOrO ypasHe-
HWA C ABYMA NEpeMeHHBIMIK, HaydMTeCh CTROWTE rpadurKi Takx yPaBHEHWA.
Bbl y3HaeTe, 4TO 3HAYWUT PEWNTE CUCTEMY NMWHEWHLIX YPABHEHWA C OBYMA
NEPEMEHHbLIMK, HAYYUTECE PELlaTbh Takue CUCTEMBI rpaduyeckn, cnocobBomM
NoOCTaHOBKIK K cnocobom CNnoXEeHns. Tenepb Bbl CMOXETE pelwdaTb TerCTO-
Eble 244341 HEe TONbLKO C NMOMOUWLHD yDEEHEHHﬁ C DLLHDH HEDEMEHHDﬁ, HO
M C NOMOLLLID CWCTEM YpaeHEHWH C OBYMA nepemeHHbiMu. MNMpuobpeTéH-
Hblg BAMI 3HAHWA 1 YyMEHIMA COCTABAT CCHOBY ONA WM3yYeHWA B ,EI,EI.J'II:HEﬁLIJEM
MPUEMOB pellueHnsa Donee CNOXHbIX CUCTEM YPAaBHEHWA,

JIMHEMHLIE YPABHEHUA C ABYMHY
NEPEMEHHBbIMU U UX CUCTEMBDI

40. JiuHenHoe ypaBHeHue Cc AByMSA
nepemMeHHbIMHU

[Ivers WM3BecTHO, 4YTO OJAHO W3 ABYVX uMcel Ha 5 OoJablne Apyroro.
Ecnu nepsoe unciio 0o603HaunTs OVKBOH X, a BTOpoe — DYKBO# Yy, TO co-
OTHOTICHHE MY HHMH MOMKHO 34TTHCATL B BHUJC PaABCHCTBA X — Y =5,
collepKalero ABe HepeMeHHBle. TaKHe paBeHCTBA Ha3BIBAKT YpascHe-
HUAMU € J8YMS NePeMeHHbIMIE WIH YPAGHERUAMU C 08YMH HEUIBECH-
HbEMU .,

IlpneegéM nopvrue OpHMephl VPaBHeHHH ¢ ABYMA IepeMeHHBIMH:
bx+2y=10, -Tx+y=5, x*+y=20, xy=12. U3 »sTHX ypapHeHHil
IEepPBbIE 1BA MMEOT BHJ ax + by =e¢, ruge a, b u ¢ — ugncna. Taxue ypas-
HEHWA HAILIBAIOT AUHEUHBLMU JPASHEHUSMU ¢ J6YMA NePemMeHHbLMLL,

§ 14, JluHelHse ypasHeHWA C OABYMA MNepeMeHHLIMN 1 UX CUCTEMbI
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Onpepenedwne. JluHellHEIM YpaABHEHHEM € JABYMSA LepPeMEH-
HBIMH HAZBIBAETCH VPABHEHHEe BHIa axX +hy=c¢, roe x m y —
IepeMeHHLIe, @, b U ¢ — HeKOTOpbIe UHCJA.

VYpaBHeHme ¥ —y =25 npu x =8, y=3 ob0pamgercs B BepPHOE PABEH-
cTRO 8 — 3 = 5. l'omopaT, WTO Mapa 3FaveHWH TCPEMEHHBIX X=8, ¥ = 3
ABJIAETCHA PetieHieM 3TOro ypaBHeHHHA.

Onpepnenedue. PeimenweM YPaBACHUS ¢ JIBYMA MEPCMENHLI-
MH HasblBaeTcd IAapa SHAUYEHHIH NepeMeHHBIX, o0pallaimlirad 3To
VPABHEHME B BEPHOE YHCJIOBOE PABEHCTBO.

HetpyaHo OpoBepHTE, UTO PeOIeHHAMH YpPaBHEHHA X — ) = D ABIAIOT-
cH rarme papei: x =105, y=100; x =4, y=-1; x=3,5, y=-1,5. lla-
PLI 3HAYCHWH TePeMeNHLIX 3aTWCcHIBATIOT B cKoOkax. Hampwwmep, mepe-
yHeAeHHBIe IIapbl MOMKHO 3anHcaThk Tak: (105; 100), (4; —-1), (3,5; —1,5).
Ilpu Taroi 3anucy HeoDXOIHUMO 3HATH, SHAYEHIE KAKOH H3 IepeMeHHbBIX

CTOWT Ha TICPROM MecTe, a Kaxoi — wa BTopom. B zammcw permenwii
VpaBHeHHA ¢ IlepeMeHHBIMH X H Y VCIOBHMCA HA IIepBOM MecTe 3alld-
CBIBATH SHAYEHHA X, 4 HA BTOPOM — JIHAYEHHH .

VpaBsHeHUS ¢ ABYMS DEPEeMEHHLIMH, UMEON[HE OJHE W Te JKe pere-
HHUA, HA3BLIBAIOT PAGHOCHALHBLMU. YPpaBHeHUA ¢ IBYMA NepeMeHHBEIMH,
He HMEeWINe pPeluleHHil, TAKMKe CUUTANT DABHOCHJIBHBIMH.

YpaBHeHHA ¢ IBYMSA NePEeMeHHBIMH 00;1aJ310T TAKHMH K€ CROHCTRA-
MH, KaKk W YpaBHeHHHA ¢ ONHON IlepeMeHHON:

« 8CIIM B VPHABHEHWH IIEPEHECTH CIATAEMOE M3 OIHOH YACTH B IpPY-
TVIO, W3MEHHRB €70 3HaK Ha TTPOTHBROTOMOMKHALIN, TO MOJIVIATCH
YpaBHeHHe, PABHOCHIBHOE [AHHOMY;

« pead 00 HACTH YPABHEHHH VMHOMHTLE MIH PASJAENHTE HA OIHO
W TO e OTAWYHOE OT HYJAA YHCI0, TO TOAVYHTCA VpaBHeHHE,
PABHOCHIIBEHOE TaHHOMY.

PaccMmoTpnM ypaBHeHHe
bx + 2y =12, (1)

BocnonssoBaBiIMes CBOIICTBAMM YpPaBHEHMII, BLIPDA3HMM OJHY NepeMeH-
HYIO 4epes3 Apyryiw, HanpuMep nepeMeHHyw y uepes x. Ilna storo nepe-
HECeéM cJjaraeMoe 59X B NPaBYI HacTh VPABHEHHA, H3MEHHB ero 3HaK:

2y=-bdx+12.
Pasnennm obe gacTH aToro ypaBHeHusa Ha 2:
y=—=2;02+8; (2)



Ypaerenne (2) passocuasHo ypaBHeHuio (1). Iloawaysaces dopmynoit
y=—2,5x+ 6, MOKHO HAHNTH CKOIBKO VIOIHO DEIOeHHil ypaBHeHus (1).
IlnsT 5TOTO AOCTATOMHO B3ATL MPOW3BOILIOC X W RBLIYHMCIWTL COOTBOT-
CTBYHIOee eMy sHaueHue y. Hanpumep:

ecit x=2, To y=-2,0"2+6=1;

ecin x=04, o y=-2,5-0,4+6=5.

ITaper gumcen (2; 1), (0,4; 5) — pemenua ypasmenma (1), Boobnie
ypaeHeHHe (1) uMeeT OecKOHeUHO MHOTC pelleHHH.

Huoraga npu pemeHus sajaul TpedyeTes HAHTH BCE HAPLI LIeNbIX Y-
ceJ WJIH BCe TMaPhl HATYPAIBHEIX YHCET, VIOBJASTBRBOPSIOITHNE YPABHEHWIO
¢ IBYMA NepeMeHHBIMH. B TakuX cayuadx ToBOpAT, YTO HAIAO «pPeIlHTh
VPABHEHUE B LEJbIX YMCJAAX» MM ¢PelilTh VYPABHEHHE B HATYPAJIbHBIX
THCIAX S .

IIpobnema pelmenMA ypaBHeHHH B HATYPAILHBIX YHCIaX IIoApoOHO
paccMarTpusajack B paforax UBBeCcTHOI'O rpedecroro martemarura [luo-
darTa (III B.). B ero Tpakrtare «ApupmMeTHKa» OPHUBOAATCA OCTPOVM-
HbIe cIIocoObI pellleHHdA B HATYPAIbHBIX UHCIAX CAMBIX pasHooOpasHBIX
vpasHeHui. B cefsy ¢ 9ruM ypABHEHHMHA C HECKONLEHMK HepeMeHHBIMM,
IS KOTOPEIX TpeOveTcss HAWTH pPEeNIeHUfA B HATYPAIBHLIX HIH TEIBIX
THCIaX, HA3LIBAIOT THOMAHTOBLIMH VPaBHeHHAMH.

Pacemorpum 3azady, B HOTOPOM HANO HAHTH HATYPAIbHLIE pPelUeHHH
VPABHEHHUT C ABYMSA MEePEeMEeHHBIMI,

Jagaua. I'pyooy ua 35 TYPHCTOR PelIHIH PAaCCeNHTH Ha TeILIoXole
B TPEXMCCTHLIC W HETHIPEXMECTHLIC KAalOThLl TaK, YToOLT B KamwoTax
He OCTAB&JNOCE CBODOMHBIX MecT. CKOJBKO TPEXMeCTHBIX H CHEOJLKO
'-IETLI'F)éXME(TTHLIX Ka®T Hago {']E-].HH.HH.TB?

b OueBHMAHO, UTO PASMECTHTh 3D TYPHCTOB TOJBEC B TPEXMECTHBIX HIH
TOJBEO B '-lE’l‘blpéXMEﬂ’l‘HhIX HAaHTAX HEBOIMOMAHO. ruDL'[}’BTHM, UTO HA-
70 3aKazarh X TPEXMEeCTHRIX W Y HeThIpéxMecTrnix wator., Toraa

3x + 4y = 335.

Tpebyerca HaliTH Bce mapbl HATYPAJbHBIX 3HAYEHWI TepeMeHHBIX X
H I, VAOBRJETBOPAIOIINE 3TOMY YPaBHEHHIO.
Hs ypasHenusn 3x + 4y =30 Haxouum, 410
35—3x

- 4 -
I[lopcraBnaa B 9TO pPaBeHCTBO BMECTO X TOCJAefOBATENBHO 4dHucyaa 1,
2, 3 B T.a., HaAHAEeM, IPH KaKHX HATYPaJLHBIX 3HAYEHHAX X CO-
OTBETCTBYIOL[ME SHAYEHWUA § HBIHIOTCH HATYPAIbHbIMM UYMCJAANMM:
ecnn x=1, o y==8; ecaam x =5, o y=25H; ecan x=9, o y=2.
HIpyrux nap HaTVPATbHBIX YHCEN, VIOBRICTROPAIIINX VPABRHEHHIO
3x +4y =35, Her, TAK KAK I1IPU APYIUX HATYPAJBLHbIX 3HAYEHWUHX X
COOTBETCTBYIONIEE SHAYEHHE Y SABISETCS AH00 APOGHBIM ITOJ0MKHATENE
HBIM YHCJOM, JIH0O OTPHIATEILHBIM HHCIOM.
SHAYHUT, HajJ0 3aKa3aTh COOTBETCTBEHHO TPEXMECTHBIX H YeThIpex-
MECTHRIX KaroT aabo 1 mw 8, anbo 5 u b, mudo 9 u 2.
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YnpaxHeHusa

1041.

1042,

1043.

1044,

1045.

1046.

1047.

1048,

1049,

1050.

1051.

Asaserca am ypaBHEeHHE € JIBYMA NepeMEeHHBIMH JIMHEHHBIM:
a)3x—y=1T; B) 13x + 6y =0;
6) x° — 2y = b; T) Xy + 2x =97

3 2
ApngeTca MU mapa YHceNl X = 1? H Y= 4T_ pelreHueM YpaBHEeHHWS

x+y=67 YKamuTe elé JBa pellleHHd STOrD yVpaBHeHHA.

IIaper sHadeHHi HDepeMeHHBIX X H Y VEaszaHbl B TabiaHile:

x -3 —4 -3 =1 0 4 5

0 3 1 -3 —a -3

Y

Kakue M3 HEX ABIAKTCA PeHIeHHAMH VPaABHEHHA:
a) 2x+y=-—>56; 0) x + 3y =—57

Aengerca nu pemedreM ypapHeHHA 10x +y =12 papa uncen

Cocraebre Karoe-HHOVAE JHHEMHOE VDABHEHHME ¢ IBVHMH [IepPEeMEeH-
HBIMHN, pelleHHeM HKOTODOI'C CIVERT IIapa YMCceI.

a)x=2, y=4,d; o) x=-1, y=2.

Ha nuHelinoro ypaBHeHHA 4x — 3y = 12 BrIpazure:
a) § uepes x; 0) x uepes y.

Hz ypapnenns 2u + v =4 Bripazure:
4) NepeMeHHYI) U Yepes i
0) mepeMeHHVIO U Uepead U,

BripazwTe W3 ganHoro ypaBHCHWA TepeMeHHYIO ¥ Yepes3 X; Wce-
NONBIVA OOJAVYIEeHHVI) (OpPMYIV, HAUAWUTE TPH KAKUX-THO0 pelre-
HHA 9TOTO YPaBHCHWA:

a) 3x + 2y =12; 0) By —2x=1.

a) Bripaawe u3 yparaenna x — 6y = 4 niepeMeHHVIO X Hepes I, Hai-
IUTE TPH EAKMX-IH00 pelleHHs 3TOro VPABHEeHHS.

0) Bripasue mepeMeHHYI0 I Yeped ODepeMeHHYK X, HalJuTe TpH
KakuX-J11ud0 pelleHnd ypaBHeHHA 3x —y = 10.

Cpenn peieHuil ypapHeHHA x + 2y = 18 HalijHTe TaKyio Iapy, Ko-
TOPAs COCTABJIEHA M3 ABVX OAHHAKOBLIX HHCE.

Haiigunre sHauvenne KoadduuueHTa a B VpaBHeHHH ax + 2y= 8§,
eCill HM3BeCTHO, 4To 1apda X — 2 H§= 1 sapasercs pelieden 3Toro
VPABHEHNA.



1052,

1053.

1054.

1055.

1056.

1057.

1058.

1059.

1060.

H3 apyxpyOIeéRwx ¥ mATHPVOICRBIX MOHET COCTABRACHA CyMMa
B 28 p. Croapko OBLIO B3ATO IBYXPYOIEBBIX MOHET?

Vuenur xymua rterpasy mo 30 p, w gapangamm o 70 p, Cronsro
TETPAJEH KYIHJ YVUeHHK, BCJH M3BEeCTHO, 4TO 34 BCH LOKVIKY OH

sammatua 440 p.?

Xozdlika Kynniaa ray0oKHe M MeJKHe TAPEeJEH, VIOJaTHR 3a I0-
kKvoOry 3200 p. I'nyBoraa Tapenxa crouT 350 P., 4 MeARKAS TApes-
ka crouT 300 p. CroabKo ravO0OKHX H CKOJBKO MeJKHX Tapeaok
EVIIa X03HiKa?

Mvra pacdacoBaHEa B DaEeTH 00 3 K #H 110 2 KEr. CROIBKO HI&-
KeTOB Ka:KJoro BHIA HANO B3AThb, 4TOOBL DOJVUYHTE 20 K MykH?

(das padomet 8 napax.) Kyuunu rerpagu B judeiry, uo 10 p.
3a Ka:KIVIO, H TeTpalH B KIeTKY, IO 1D p. 8a KamIVI0, 3aTPaTHB
Ha pew orvney 320 p.

a) BeiAacHUTE, MOMHO JIM IPH VKA3AHHOM VCJIOBMHM KYIHTL OJH-
HAKOBOE KOJIMYECTBO TeTpajel B JHUHEeHKY H TeTrpajell B KJIeTKY.
0) YrasmuTe BCce BO3MO)KHBIE Napbl, KOTOPLIE MOMHO COCTABHTDH
M3 YHUCJa TeTpajleill B JUHEHMKY M 4YHCJAa TeTpajeil B KJIETKY NpH
VEA3AHHOM YVCJIOBHH.

B) HajlignTe MaxcHManbHOe KOJHYECTBO TeTpajel, KOTOPbIe MOK-
HO KYIHTH IIPH VKA3AHHOM YCJIOBHH,

r) Haitanre MuanMaabHOEe KOJWMYECTBO TETPaJAEl, KOTOPbIe MOMKHO
KYIHUTE IPH VKA3saHHOM YCJIOBHH.

1) BeinonuuTe coBMecTHO 3agaHuda a) u 0).

2) Pacnpenennre, KTO BRINOJHAET 3ajJlaHue B), a4 KTO — 3ajaHue 1),
H BHRINNOJIHHATE HX.

3) IlpoeepsTe Apyr v Apyra, BepHO JIH BBINOJHEHBLI 3aJaHHA, W HC-
lpaskTe OWKMOKM, eCill OHM JOUYIUEHLI,

B pesyaerare nepectadHoBKE nmp ABYSHAYHONDO YHCIA OHO YVBe-
JHUsock Ha 5d. HaifinpTe sTo 4Hciio.

Haitnnre HauMMeHBIIEe HATYVPAJIBHOE YHCIO, KOTOPOE IPH IeJeHHH
Ha D JaéT ocTAaToK 1, a IpH JeJdeHHH Ha 6 — ocTaTor 2.

Haiinure sHauenude BhIpadieHMH:

a) 2e(e — 4)?— ¢*(2¢ — 10) upu ¢=0,2:

6) (@ —46)4b +a) upn a=1,2, b=-0,6;
8) 3p(1 + 0,1p)* - 0,6p% npu p=-2.

PH.’-]JI(}JRIITE HA MHOEHATEIIII-
ay14+a—a?-d® 6) 8 — b3+ 4b — 2b°.

5 14, JluHehHsie ypasHEeHWs C OABYMSA Mnej
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41. Npadpunk nUHEenHOro ypaBHeHus
C ABYMSA NepemMeHHbIMMU

Kaxxpnaa mapa umces, ABAAKINAACA pelleHHMeM YpaBHEHHA ¢ Iepe-
MEHHBIMKM X W 4, u300parHaeTcd B HKOODJAMHATHON I[JIOCKOCTH TOUYKOH,
EOOPDIMHATAMHE H{]T()p()ﬁ CAOYFEHT 3Tda IIdapa 9HCe I (H.ﬁ(!ﬂﬂ[![![]ﬁ CIIVEIAT
3HAUYeHHe X, a OpIMHATOH — 3HadveHHe y). Bee Takme ToukH oOpasyioT
epagiii YpasHeH .

I'padmrkom ypaBHeHHA ¢ ABYMHA NEepPEeMEHHBLIMH HA3LIBAETCHA MHO-
JKECTBO BCEX TOYEK KOOPAMHATHOH IJIOCKOCTH, KOOPAWHATEI KO-
TOPLIX ABJIMAKTCHA pPellleHHAMH 3TOr'O VPaABHEeHHHA.

BriacanM, 9T0o mpeacraBaseT coboll rpadMK yVpaBHeHHA
3x + 2y =6,

BripasmMm mepeMeHHYIO Y HWepes X:

=—1,6x+ 3.
N v

N - Dopmynoit y=-1,0x +3 asagaérea u-
5 HeliHagd PVHKIHE, TpauKOoM HKoTopoil ciy-
. . e | suT upavan (puc. 89). Tak kax ypasHeHusn

NG 3x +2y=6 u y=—1,5x+3

" paBHOCHJIBHBI, TO 3Ta NpAMasas ABJIAETCA W
[N rpathrroM yparueHua 3x + 2y =6,

| 9 L 1IN C ImoMOIIbID TaKHX e paccyEIeHHH
i | "\ MOMKHO HOKA3ATH, 4TO rpauEoM J000ro JIm-
HEUHOTO VPARMTCHWA € TIEPEMCHALIMH X H I,
Puc. 89 B KOTOpOM KO3 pHIOUEHT NpH ¥y He DaBeH
HYJIH), ABJAHETCH IIPAMAA.

Ecmm B Jgwmelinom ypaBHenwHw Koaghu-
LHHEHT IIPH ¥ PaBEH HYJIK, a HoaMOHIHeHT
IIpKH X OTJHYEH OT HYJIA, TO rpapHueEom Ta-
KOTO VPARNCHWA TAKKC ARISCTCT TpRAMAad.
PaccymoTpumM, HanpuMep, VpaBHeHHe

2x +0y=12.

Ero pemenuaM#u caykar napsl 4HCe
o . (x; ), B ROTOPRIX X =06, a y — mnodoe yunc-
n0, mampuamep (6; 2), (6;0), (6; —4,5). T'pa-
(UK YypaBHeHHWA COCTOMT W3 BCeX TOUYeK,
adciucca KOTOPBIX paBHa 6, a opauHaTra —
u . mpomsBoARHOMY uucay. Taxwe Touwrw obpa-
3YIOT OPAMYH, OPOXONAIIYVID Uepe3 TOUKY

Puc. 90 (6; 0) u napamnensuyo ocu g (puc. 90).

2x +0y =12

206 INECERIE CucTembl NUHERHLIX YpaBHEHWIA



I'paibukom JMHeHHOTO ypaBHeHHA ¢ JBYMA NepeMeHHBIMH, B KO-
TOPOM XOTA OBl OAMH M3 Ko2(pPHIIMEeHTOB HpH IMepeMeHHLIX He
paBeH HYJIK, ABJAECTCA NpAMAas.

PaccMoTpuM Tenephs caydai, Korja B JHHeHHOM VpaBHeHHH 00a Ko-
aphpunimeHTa NpM NMEepeMeHHBIX PABHBLI HYJO.
YpasHenmue
ax +by=c,

B KoTOopoM ob0a koa(ppuumenTa OpH NepeMeHHBIX PaBHBI HYJIO, HMeeT
Bug Ox + Oy =c. IIpu ¢ =0 nwbas napa uyucesl ABIAeTCA PEIIeHHEM 3TO-
I'0 YPABHEHHHA, a ero rpadmroM — BeA EOOPIHMHATHAS UI0CKOCTh. llpm
¢ 7 (0 vpaBHeHHe He HMeeT pellleHHIl M ero rpapHi He COMeKHT HH
OJHOH TOUKH.

Ilpuseaém npumMepsl HOCTPOEHMA I'PAGHMKOB IHHEHHBIX YVDABHEHHI.

IIpumep 1. IloctpouMm rpadur ypaBHeHHA 3x — 4y = 12.

B ypaBHeENH 3x — 4y = 12 Kos(pPUIIHEHTE IPH NMepeMeHHEBIX OTJIHY-
Hel o1 Hyvas. [losromy ero rpadurom #Asiadercda upsamas. llpasan
oupeaerIaeTcsS ABRYMSI TouKaM#u, HalméM KoOOpAMHATHI ABVX KAKHX-
JHOO TOUYCK NPAMOH:
ecti x=0, To y=-3; ecan x=2, o y=-1,5.

Ormernm Toukm (0; -3) n (2; —1,5) u mpoBeaém ydepes HHX IIPAMYIO
(pvc. 91). Ira npamasa — rpa@WK vparrncHws dx —4y =12, <

Hpumep 2. [locrpoum rpadur ypasaesus 0,5x =-1,5.

P 3ro ypaBHeHHe MOMHO 3anucars B Buge 0,5x + 0y =-1,5. Ero peiue-
HUAMH CAVAKAT MAPE YHCET, B KOTOPHIX X = —3, Y — TPOHUIBOJLHOE
yuciao. I'padHKOM vpaBHeHHA ABIdeTcd OpAMad, NpoXolAllad depes
roury (—3; 0) u napannensHas ocu y (puc. 92). <

] ' A 1Y |
. L, :
14k 1 O P R T O T
1 5 ] B | =]
| ] ! p | | |
0 5 1 % B
TRy !
_I]' l/.!'-“-# 0 X
|2 J/,_IJ [
[ .5‘ [ r
_._} _;}’d_'fb.’_?_ | ! 4 —————+
S ] 3
X | fr |
Puc. 91 Puc. 92
§ 14, JluHenHbie ypaBHEeHWA C ONBYMSA MNepemMeHHbIMW W WX CUCTeMbl
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YnpaxHeHun

1061.

1062.

Ipuragnexur a1 rpadHEy ypaBHeHHA 3x + 4y =12 Toura:
a) A(4; 1); 0) B(1; 3); B) C(—6; —-7,5); r) D{(0; 3)?

Karkwe usz rouer A(6: 1), B(-6;-5), C(0;-2), D(-1; 3) upunay-
Temar rpapury ypaBHennua x — 2y =47

1063. HoxayxkuTe, 9To Tpauru ypasmenwd 3x —y=—5, —x + 10y =21,

1064.

1065.

1066.

1067.

1068.

1069.

11x + 21y = 31 upoxogsar uepes roury P(—1; 2).

IloecTponiTe rpathmk ypasHeHHA:

a) 2x —y =6; B) x + 6y =0; n)1,2x =—4.8;
) 1,5x + 2y = 3; r) 0,0y —x=1; e) 1,04 =06,
ITocTpoiiTe rpadhur ypasHeHMA:

a) x+y=2>5; 0) y —4x=0; B) 1,6x =4,8; r} 0,54 =1,5.
IloerpoiTe rpadur ypaBHEHHHA!:

a)x—yg—1=0; B) 2{x —y) + 8y =4,

0) 3x =y +4 m(x+y)—(x—y)=4.

Ha npawmoit, apnAawmelica rpaduxkom ypapHeHud 21x — by =100,
B3ATA TOYKAa, abcrpcca KoToOpod parua 3. HafawTe opammaTy aToM
TOUKH.

HagecTHo, uTo OpIHHATA HEeKOTOPOH TOUKM IPAMOM, ABIAIIeHcA
rpathurom vparnmenus 12x — Sy = 132, parwa 0. Hafignre abemme-
CY 9TOH TOUKH.

(daa padomut 6 napax.) He BEINONHAA IIOCTpOeHHUA, OIpeIeIdTe,
B KAKHX KOOPAMHATHLIX YeTREPTAX PACTIONOKEH TPAQHEK VPABHEHHS:

a) 12x - 8y =25; 6) 6x+3y=11; 5)1,5x=150; r)0,2x=43.

1) Obcyaure Apyr ¢ Apyrom, B KaKHX KOODPAMHATHBIX YIJIax IpH
a =0, b=0 moser ObITh pacuojosied rpadur vpasHeHHus: ax = b,
ay==b; ax+ by =-c.

2) PacnpeaenuTe, KTO BEIDOJHAST 3ajaHMd a), B), a KTo — 3ajla-
HHA ©), I'), H BBIIIOJHHUTE HX.

3) IIpoBepbTe APYT V APYra, BEPHO JH BBEIIOJHEHBI 3AJAHHUSA, W HC-
TIIPABLTE OINHOKH, €CJIH OHH AOIYIOeHBI.

PEHE HOEKAPT (1596—1650) — d¢panuysckmia dunocod, ma-
Temaruk 1 ¢gunank. Coapan OCHOBLI aHANUTU4ECKOW reOMeTpun,
BBEN NOHATWE NEepeMeHHONn BenUYMHLI, paapaﬁman MeTon Ko-
opauvnar. OcywecTsnn CBA3b anredbpbl ¢ reomeTpuen.



1070. Pemmure ypasHenne:;
16—x 18— x %—15. Bx+1

a) —g— 73 ~— U 0) =5 ——5—+1=0,

1071, HafigrTe 30adenne BLIPAYKETHA:
a)a(a—4)—(a+4)? opr a=-1 %;

1

6) (2a —5)°—4(a— 1)(3 +a) mpu a= 15

42. CucremMmsbl NUHENHbIX YPaBHEHUNA
C ABYMS NepeMeHHbIMU

Jagauga. CyMMa OByX uHce)l papHa 12, a UMX pasHocTh paena 2. Haii-
AAUTE 2TH HHCITA.
P OboszHAYHM nepBoe uneao OVKEBOH X, a Bropoe Oyreo# y. ITo yveno-
BHIO 3aJavl CyMMa 4YHcea paBHa 12, T.e.

x+y=12.
Tax Kaxk pasHOCTB UHceJ paBHa 2, TO
x—y=2.

Mgel cocTaBMIM JBAa YPABHEHHMS ¢ ABYMA nepeMeHHbIMH. YT006B1 OT-
BETHTh Ha BONPOC 3ajadd, HaJAO0 HAHTH TaKHe 3HAYEHHA MMepeMeH-
HBIX, KOTOpEIe o0pamniaoT B BepHOe pPaBeHCTBO Kask[oe W3 YpaBHEHHI
x+ty=12 1 x —y =2, 1. e. HaliTu o0LIUe PellleHHA 3THX YDPABHEHHI.
B Tarux caydasax TOBOPAT, 4YTO TpeOyeTcHd peliums cucmemy ypae-
HEHL,

CHcTeMy VpaBHeHHH NPHMHATO 3alHCBIBAThL C OOMOIIBK (DHUIYPHOI
crobru. CoOCTABIEHHVIO CHCTEMY VPABHEHMHA MOMHO 34IHCATbH TAK!

x+y=12,
x— y=2.

NMBEP @EPMA (1601 —1665) — dpaHuy3CcKMil maTtemaTtnk, OAuH
U3 CO3fareneil aHanuTUYECKOWn reoMeTpMu WU TeOpPUW YUucen.
3aHuMancs TEeOpWEeR pelweHws anrebGpavdeckmx ypaBHEeHW
C HECKONLKMMMK NnepemMeHHLIMKA,

§ 14, JlnHenHbie ypaBHEeHWA C ABYMSA MNEpeMEeHHBLIMWU KU WUX CUCTEMbI
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ITapa sHauyeHWH HepeMeHHBIX X =7, i = 5 CHVKHT DellleHHeM HKaxKIo-
I'0 VPABHeHHH CHCTeMbI, TAK Kak oba paseHerea T+ 5=12u 7—-5=2
ABAATOTCA BePHBIMUW, Taxyio mapy HasnLIBatOT pPelieHUeM CUCMeMmbl, <

Onpepnpenenne. PelneHneMm cHCTEMblI VPDABHEHHUH € IBVMSA IIe-
PeMeHHLIMH HA3RIBACTCH Mapa avatenwil mepeMenHdLIX, obpamniaw-
I[Ad KaMJoe VpaBHeHHEe CHCTeMEBl B BEDHOE YHCJIOBOE PABEHCTEO.

PemnTek cucreMy ypaBHeHHMH — 3HAYMT HAHTH BCe €€ PEIIeHHA WJIH
JIOKA3aTh, YTO penieHnii HerT.

Hasa rtoro ytobel pelivTh CHCTEMY JIMHEHHBIX VPABHEHHH € JABYMA
nepeMeHHBIMHE, MOMHO HCIOJIB3IOBATH ]"'pa[bI»II{II ?pHEI{EHHﬁ.

Ilyers Tpebyercs pemlIinTh CHCTEMY YpPaBHEHHH

: | 2x + 3y =5,

H!ri:!' [ | | 3x—y =—9.
/- —— { I[TocTpouM B KOOPAMHATHOH MJIOCKOCTH
i [ ' rpapmkm ypaBHeHHH cHcTembl. I'padmurom
/ l | [epBOro YpaBHeHHA ABJdAeTcA Opamad AB,
: fi [ 14 | a rpa(huKOM BTOPOTO — HPAMA CD (pmc. 93).
KNG H | KoopausaaTs! mM060i TOUKH OpAMoil AB AB-
lV/ L | | JAKTCA pelleHHeM ypabBHeHuA 2x + 3y =9,
1T N |  a KoopguHATHL TI060i Toukn npaMmoi CD as-
f! 210 | ; N‘\A\ * X nAwTCcA pellleHHeM ypaBHeHHA 3x —y = —9.
7 C12 s - KoopinEaThl TOUKH IIepecedueHHA NPAMBIX
| 1 ; \“1,3'__ VIOBJAETBOPSAKT KaK ODepBOMY VPABHEHHH),
| ™ TaK W BTOPOMY, T.€. ARIAIOTCS PEITeHHeM

cucTeMbl. I'paiHKkl OepeceKawTcA B TOUKe
Puc. 93 K(—2; 3). Buauur, CHCTEMA HMEET €JHHCT-
BOHHOE perrienmwe: x=—2, y =3,

IIpMenéEHEIl HAMH clocod pelleHHsA cHCTeMBl VpaBHeHHIH HasbIBa-
ercs paguueckism. 3amerum, 4ro rpaduvecruii cnocod obbBIYHO O3BO-
JACeT HaXOJAWTEL PEITIeHud JHNTL TPHOTMEnTHo,

PaccmoTrpumM cHcTeMBbl OBYVX JHHEHHBIX VpaBHeHHI ¢ JIBYMA I[epe-
MEHHBIMM, B K&3I0M H3 KOTOPLIX XoTH Obl ogmH u3 xosdduoueHToB
TPW TePeMeHHLIX OTJHYEH OT AyaA. BRIACHWM, BCeTJa JW TaKad CcHCTe-
Ma HMeeT pedleHHA, W eclIH HMeeT, TO CKOJBEKO. I'padpHKaMmy ypapHe-
HHH CHCTEMEBI ABIASIOTCH IpAMbIe. Heald 3T OpAMBIE HEepPECeKaArTCH, TO
CUCTEMa WMEeEeT CHHCTRBCHTOC PEITIenie; CCJW MRAMLIC TapalIcihin,
TO CHCTEMa He UMeeT pellleHHH; eCcJIM IpAMEIe COBIAJalOT, TO pelleHHi
OBCKOHEUHO MHOI'O.

IIpumep 1. BeidcHEEM, CEOJNBKO pellleHHMH HMeeT cHCTeMa YpaBHeHHH

J11x+10y =120,
| 6x +y =18.




P PaccMOoTpEM, KaKOBO EB3aMMHOE paclojo:eHHe rpa@HKOB ypaBHe-
HUI JAHHOW cucTemsbl. I8 9TOro BbIPASHM K3 KAMKIOCO YPABHEHMHA
Yy Uepes X, MOTYVHEM

[y=-1,1x+12,

1 y= —6x +18.
Vpaguerusmu y=-1,1x+12 u y=-—-6x+ 18 zagawrca JNuHeHHBIE
PyHKIIAHE., VTUIOBLIC KOD(PUITHCHTE MTPAMBLIX, ABIAIGNMXCA rpadu-
HAMH 3THX GYHHENHWI, DPasJHUYHEL.
SHAYMUT, 9TH IIPHAMBIE [IeDECEKAKTCH U CHCTEMA UMeeT €IUHCTBEHHOEe
permiene. <

HDpumep 2. PaccMOTpHM, CROMBKO PENTENWH MMEET CHCTEMa YPARHEHHIT

|8x +20y =3,

|2x +5y =16.
b3 xamaoro YpaBHEHHS CHCTEMEI BEIDAZHM ¥ Hepes X:
jy=-0,4x + 0,15,
|y =-0,4x + 3,2.
[Ipamsble, anaAomueca rpaduKaMu JTHHEHHBIX (QYHKIHUA
y=—-0,4x+0,15 u y=-0,4x+ 3,2,

mapaJiieJIEHEI, TAK KaK HX YVIVIOBEIE HGB(D(}]HIIHEHTH OJHHaKOBRI, & TOY-
KM IepecedeHHA ¢ OCbIO I Pa3/IMYHBI.
Orcioma caeaver, 4ToO JAHHAA CHCTEMA VPABHEHHMIH HE HMEeT perie-

HHH, <
Mpumep 3. BeiacHuM, CKOJLKO PeITeHWH WMeEeT cHcTeMa ypaBHeHWH

[5x + 2 = 18,
| 15x + 6y = —54.

P Bripasws W3 Kayka0oTo VPaBUCHHA CHCTEMBI I HMCpe3 X, TMOJIYVIHM

Jy=-2,6x-9,

ly=-2,bx—9.
OueBngHO, uTO rpad)MKM YPaBHEHHH COBIAJAKT. JTO O3HAYAET, UTO
mwbasa napa uwucen (x,; ¥,), B KOTOPOH X, — NIPOH3BOJLHOE YHCIO,

8 Y= —2,0x,— 9, ABIHETCA DElleHUeM CHUCTEeMBbL
Cucrema mmeerT OeCKOHETHO MHOTO DEITEHNIH, <

YnpaxHeHus

1072. fipnsierca M pelmeHEWeM CHCTEMBbI YPaBHEHWH {;:_y::‘lé

qucem: a)x=3, y=1; 6)x=2, y=27

napa

'Il mn A 1A i At ~ 3 B i1 ' W | I W 1 N a5 T4 A i
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1073. flrngercd au mapa YHcena © = 3, v = —1 pelleHHeM CHCTeMEI VpaBs-

1074.

HEeHMIi:
] 3u-+uv=2_8, 6) v+ 2u =5,
A 74 - 20 = 23; u+20=1?
Kakwe wna nmap (-3;4), (-2;-6), (—4; 3) asasawTcAa pemeHUAMNA
CUCTCMEI YPaBHCHWH:
x=y-—"1, 13x -y =0,
a]{31+4y={]; ﬁ}{5x—y=—4?

1075. CocTaBneTe KaKyIO-THOO CHCTEMY JWHEHHLIX YpPaBHEeHNHWHE ¢ Tepe-

MeHHBIMK X K Y, PelIleHUeM H(}T{Jpﬂﬂ CIOAVIMWUT lAapa:l

a)x=4, y=1; 0) x=0, y=3.
1076. Pemure rpadhmnueckn cHcTeMy JHHEHHBIX YpaBHEHHI:
x—y=1, x+y=0,
a]{x + 3y =9 B) {~3x-+-4y=14;
5) x + 2y =4, P}[Ex—2y=ﬁ,
—2x + 5y =10; |8x+10y=-12.
1077. PemnTe rpapuuecKky CHCTeMY VPABHEHHIL:
) x —2y =6, ﬁ)_fx—y=ﬂ,
3x+ 2y = —6; | 2x + 8y = -5.
1078. BuiacunTe, WMeeT JH cHCTeMa PCIMICHWA W CKOJLKO:
] 4y -x =12, ] 1,bx =1, {2x=11—2y,
2 3y +x = -3; = —A% + =23 A) 6y=22—-4x;
) y—3x =0, ) x+2y =3, ] -x + 2y = 8,
3y —x =06 2 y = —0,5x; % x+4y=10.
1079. (/lra padomwor ¢ napax.) Aveer Iu penienns CHCTEMa YPaRHeHHH
H CHOJbLKEO!
] x =6y —1, 5) Sx+y=4, }flzx—3y=5,
2x —10y = 3; x+y—-6=0; )6y — 24x= 10?7

1) O6ecyaure Apyr ¢ APYroM, OT 4ero 3aBUCHT OTBET HA BOIIPOC 3a-
naqaM,

2) BeinosiEuTe cOBMECTHO 3ajlaHue a).

3) PacnpepenuTe, KTo BBINMOJHAET 3aganne 0), a KTo — 3ajjaHHe B),
M BBINNOJHUTE HX.

4) IlpoeprTe ApYr v Apyra NpaBUJABHOCTL BRINOJHEHHA 3ajJaHMIl
M MCIpaBbTe OWMOKH, €CJIM OHHM JONYIIeHbI.
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1080, VramuTe KakWe-mWOVIE TPH peImedrwd CHCTeMBl YpaBHeHWH;

2) X —3y=>9, 5) 1,6y + x= 0,5,
3x —9y=15; 2x +3y =-1.
1081. PeinuTe vpasHeHHe:
a) 2x4—3_3x= xéH; ﬁ)ﬁ=3x3—1_%-

1082, IIpeacTapeTe B BHIe MHOTOUJICHA:
a) (5¢*— ¢+ 8)2¢ —3)—16; 6) 18m*— (3m — 4)(6m >+ m — 2).

1083. PazmomuTe Ha MHOKHTEIH:

a) a® + a®— x%a — x% 6) b%+ b’c — 9b — 9c.

KOHTpPONBHLIE BONPOCHLI U 3aAaHUR

Hante onpepeneHve NMHEWHOro ypaBHEHWA C OBYMA NepemMeHHbiMW.
Mpueegute npumep.

Y10 Ha3bIBAETCA pEeLIeHMEeM ypaBHEHWA C AByMS NepemMeHHbIMn? HB-
NAETCH NX Napa 3Ha4YeHnA NEPEeMEHHbIX X = T, § = 3 pelueHneEM ypae-
HeHua 2x +y =177

Y1o aesnsietca rpadpukoMm ypaBHeHus dax + by =c¢ C nepemMeHHolMKn X
My, roe a=0 unm b =07

Y10 HasbiBAETCH pelleHueM CUCTEMbl YPaBHEHWW C ABYMSA MNepemMeH-
HeIMWU? YTO 3HAYUT pPEeLlnTb CUCTEMY ypasBHEHWA?

CKONBKO pelueHnin MOXeT UMETb CUCTEMA ABYX NIMHENHbLIX YpaBHEHWA
C ABYMA NnepemeHHbiMn?

PELLEHUE CUCTEM JIMHEWHbIX YPABHEHUW

43. Cnoco® noocraHOBKM

Pacemorpum cnocob pelneHnA cHCTEM JHHEHHBIX YPaBHEHHH ¢ JIBYMSA
[epeMeHHBIMH, HasbiBaeMbIil cnocofom nodemanosxku. Hauném ¢ npumepa.

Hpumep 1. Pemnum cucTeMy YPABHEHUIT

[8x+ y=T,
| -5x+ 2y = 3. (1)

P
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b BeipazuM H3 DepBOTO YPaBHEeHHA [ Uepe3d X: y=17 — 3x.
IlomcTaBUE BO BTOPOE YpDaBHeHHe BMeCTO }f BeIpaskeHHe 7 — 38X, IDOJYV-
UMM CHCTEMY

3x +y =1,
J i y - (2)
|-5x+ 27— 3x) =3.

Hetrpyauo morkasarb, uTo cucteMsl (1) m (2) mMeroT OZHH B Te Ke
pelesn.
B cucreme (2) BTOpoe ypaBHEHHME COAEPIKHT TOJNBKO OJHY IepeMeH-
Hy0. PemuM aTo ypaBHeHHe:
—dx +14—6x =3,
I | \AA T/ | | —1lx=-11,
ERES AP rrr x =1
' A . INopcTaBUB B PABEHCTBO I = 7 — 3X BMECTO X
y gpcao 1, maijAeémM COOTBETCTRYIOITCEe 3mate-
A HUe y:
/ 1\ y=7-3+1,
| 1/ ] y=4.
T Les VO (1 i L[| ]® [Ilapa (1;4) — pemenne cucremsl (2), a 3Ha-
4 YT, W cHCTeMEI (1).<!
| Pemenne cuctemsl (1) MBI cBeIlH K peme-
|1 3 HAIO cucreMmbl (2). IIpn aTom MBI BOCHONB3O-
|
l

N7 BaJMCh TeMm, 4ro cuceremsbl (1) 1 (2) umeror
OAHM W Te e PeIIeHHsd,
Puc. 94 CHcTeMEBI VPABHEHWH © JBVME IIepeMeH-
HbIMKM, HMEKIIHe OJHH WU TE e pelleHu:HA,

HA3BIBAIOTCA PAEHOCHAbBHBLMY ., UHCTEMEI, He MMEIOIIHEe PernIeHn, TaKiKe
CUHTAKT PaBHOCHILHBIMHU.

leomerpudecky pasHockibHOCTh cucTem (1) u (2) ozmavaer, uro rpa-
hurn ypasHeHHI cueTeMbl (1) DepecexkamTed B TOH e TOYKE, YTO H
TpapMKH ypaBHeHHH cHcTeMEI (2), T.e. Bce TPpH OpAMBIe NPOXOoTAT Ye-
pes oaHyY M TY e Toury (puc. 94).

Mge1 pemman cucremy (1), menoassysa cmocod nogeraHoBrH. IIpa pe-
IMeHHH CHCTeMBLl [BVX JHHEHHBIX VpaBHeHHH ¢ JABYMA HOepeMeHHBIMH
crnmocoboM HOOACTAHOBKH MOCTYVIAKT CIeIVIOIHM 00pasomM:

1) BEIpakamT M3 KaKoro-HUOYAL VPABHeHHA CHCTEMEI OQHY Iepe-
MEHHVIO Yepes JApVIryi;

2) moACTABAAIT B IPYIroe VpaBHEHHe CHCTEMbI BMECTO ITOH mepe-
MEeHHOH NOoJy4YeHHOe BhIpakKeHHe;

3) pemamnT NMOJAVYHBIIEeCH YpPaBHEHHE ¢ OJHOH NepeMeHHOM;

4) HAXOAAT COOTBETCTBYIOIIEe 3HAUYEHHE BTOPOH HepeMeHHOI.

MDpumep 2, Pemmum cucTeMy YpPABHEHH

{'Tr'x + 6y =6,
13x +4y = 9.
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9 dy

P BeipasuM H3 BTOPOTO VPABHEHHA X 4epes y: 3x =9 —4y, x=

3
9— 4y
[TogcrasuM B nepBoe ypaBHEeHHEe BMecTO OVKBBI X BhIpajkeHue 7>
9 —4y
T 3 + 6y = 6.
PemuM mosydeHHOe YpPaBHEHHWE C MepPeMeHHOH y:
(9 —-4y)+3-6y=3-6,
63 — 28y + 18y = 18,
—10y =—-45b, y=4,5.
9 4y
IlopcTasuM B ypaBHeHHEe X = 3 BMecTO y uuciao 4,5:
_ 9_4.4’5 J—
iy, W 3.
Oreer: x=-3, y=4,5.<
YnpaxHeHus
1084. Pemure cucremMy ypasHeHUIl:
]y=x—11 [.x=2"~y,
8) \5x + 2y = 16; ®) \3x -2y -11=0.
1085. Pemnre cucTteMy VpaBHEHHIH:
y-2x=1, [x+y=686, [y-x =20,
a) {ﬁx—y=7; Bllﬁx—5y=2; rIJr')lzﬂc'—15'};,.-':—1;
5) Tx -3y =183, r)ldlx—y=11, E]JEE—x= —4y,
x— 2y =05; lﬂx—2y=13: 13x—2y=3{}.

1086. Haityjnre pemenme cHcTeMbl VPABHEHMM:

) 2x +y=123, 8y —x=4,
) {7x—2y=81; B |2x—21ly=—2:
y—2x=4, 2x =y + 0,5,
ﬁ){?x—y=1; r) {3x—5y:12.
1087. Pemnre cucremMy VpaBHeHHI:
2u+ o5v=0, 4y +3v=14,
V\-su+150=7;  |5u-3v=25
6) |5p -3¢ =0, } |10p+ 7= -2,
|3p +4¢q = 29; * | 2p — 22 = 5¢.

oA ) ] " ) ; ’
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1088.

1089.

1090.

1091.

1092.

1093.

1094.

PemuTe cucTeMy ypaBHeHHIl:
] 3x+4y=0, ] [6x+ 6y= —20,
B 2x+3y=1; P loy+ 2x=25;

Tx+2y=0,
4y +9x =10;

3x+1=28y,
11y — 3x = —11.

m{ ﬂ{

He BhinoiHsA OocTpOBHMA, HAWJAMTE KOOPIHHATHEL TOUYKM llepece-
TeHHA rpapuKoB VpaBHeHMI:

a) Tx+4y=23 u 8x — 10y =19; 9) 11 x—-6y=2u —8x+ dy=3.

HaiarTe KoopAHHATE TOUYKHW MepeceteHnd Tpaf)iKoB VpaRHeHWH,
He BBILOJIHAA INOCTROEHHH:

) 5x—4y =16 u x— 2y = 6; 6) 20x — 155 = 100 u 3x —y = 6.

Haiigure pelneHHe cUeTeMbl VPABHeHHI:

] 3(x—5)-1=6-2x, 5J16(x+y)—y=—1,
8 Hx—y)—Ty=—4 {_T(y+4}—(y+2]=ﬂ.
Pemnre cucTeMy VpaBHeHHH:

a){ﬁy + 8(x — 3y) =Tx — 12, 5) {

9x+3(x—9y)=11y+ 46;
Hawamre pernrenie cHCTEMBI VPaBHCHMA:

—2(a -b)+16=3(d+7),
Bba—(a—5)=—-8—-(b+1).

x Y. 2m  n _
al g3 2=% 513 Hg T e
.Y o m _ I _ 4,
gt lw 6 b
3
£ _2b=6, Tx - 2 = -4,
6 5
6) 1 b D1 ey
-3a 7= —3; x+ 5 =-3.
Pemmure cucTeMy ypaBHeHHH!:
y_x_ x_¥_
2) 4 50 52 3= %
x ¥ h 3x
15 12=- 0 5 - y=6;
6x , Y _ 3x ., _
ﬁ] 5 +15_213: P)L?—Zy — 5,
| x 2y i _8y _
i‘ﬁ"—'-:'a—=l,2, X 5 = 06,0
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1095. VopocTuTe BHIpa:KeHHe:

a) (2x — 3y) *+ (2x + 3y)*: B) 2[

AI«:

2
5 ]+{2x 9?3

v 2

0 2x+3y)7-@e-39% 03 5+ -@r-yp

r.aIH
u:ul~'-=

1096. PazmoisuTe Ha MHOMHTEIN:
a) x"+ 4a’x® — dax®; 6) 4a®—12a"b + 9a¢*p®.

1097. I[{)HE}RHTE UTO BCe TOYKH rpapuka QyHKIHH, 3agaHH0i GopMyIoil
= x — 4+ J.,, PACIIONOEeHEl B BEI}XHE‘H IMOIVILITOCKOCTH.

44. CnocoO cnoxeHus

PacemoTrpuM emé oanH crnocod penieHMA CHCTEM JHHEHHBIX VpaBHe-
HHH — ¢nocod caomeHusd. HpH pellieHHH CHCTeM 3aTHM CHGCUﬁﬂM. KaK
H IpH pellleHHH criocobom noJcTaHOBKH, MBI InNepexolHM oOT ﬂﬂHHﬂ'ﬁ CH-
cTeMbl K APYroi, paBHOCHJIBHOM €l cHCTeMe, B KOTOpPOH OAHO M3 Vpas-
HEeHWI COJePIKAT TOJBKO OJHY MepeMeHHYIO.

Hpumep 1. Peutum cucreMy ypasHeHMi

I{Ex—l—:}y: -5
1.1'— 3y = 38.

P B ypaBHeHHAX 3TOH cHCTeMBl KO3(hGHUIIHeHTH IPH Y ABIAITCA MIPO-
THUBOLOJOMHBIMY unucnamu. CIHoMHE IOYIeHHO JieBhle M lIpABhle 4a-
CTH VPaBHEHHWH, TOJVINM VpPaBHEHHEe ¢ 0JHOH mepeMeHHo#H 3x = 33.
JaMeHHM OJHO H3 YpaBHeHHH cHcTeME (1), HaopHMep Ieppoe, Vpap-
Heduem dx = 33. Ilonyuum cuecremy

| 8x =33,
| x — 3y = 38.
Cucrema (2) paBrocuasHa cucteme (1).

Pemum cucremy (2). M3 ypasHenunsa 3x = 343 Haxoaum, dto x = 11.
IMogeTaBUB ATO 3HAYEHWE X B YVPABHEHHE

(1)

(2)

x — 3y = 38,
OOJYYHM YPaBHEHHE ¢ NMepeMeHHOM Y:
11 - 3y = 38.
Pemum 510 ypaBHeHue:
—3y =27,
y=-9
[Tapa (11; -9) — pemenune cucrems! (2), a 3HAYUT, U JAHHOH CHCTe-
MET (1), <
§ 15. PeweHne cucrtem NUHEeWHLIX ypasHEeHWA
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y BocnonszoBaBmmnceks TeM, 94TO B YpaB-
| 1 . HeHunAX cHcreMsl (1) woadpummenTs
h‘“;j ol 3 | TPH I ABJATOTCA TPOTHBOTIONOKHEIMI

ST S il UHCcIaMK, MBI CBEJIH eeé DPellleHHe K pe-

. _Tx‘\'i_ || “l'l' UIEHHHK) PABHOCHIBHOI cHeTeMbl (2), B

- --mfir_?ﬁ" . - KOTOPOH OJIH0 W3 YPABHCHWH COCPIAKHT
T 5 ™ TOJILKO OOHY IepeMeHHYVIo.

s : leomerpuueckn pABHOCHJIBHOCTE CHC-
| rem (1) w (2) osmawaer, wTo rpadn-
EH ypaeHeHUH 2x +3y=-5 u x—3y=
= 38 IepeceraTes B TOH e TOYKe, 4TO 1
TpathTKEHA ypaRuennd 3x =33 w x — 3y =
= 38, T. e. Bce TPH OpAMEIe IIepeceKainT-
cA B OuHOHW Touxe (puc. 95).

MDpumep 2. Pemmum cuctemMy yparne-

Puc. 95 . [5x+11y=8,
T 10x - Ty = 74,

b [lousenHoe CcloMKeHUEe VDABHEHUM CHCTEMbI HE LPHBEIET H MCHJ-
YEHHH) OJHOH U3 nepeMeHHBIX. OZHAKO €CJH YVMHOMKHTE BCE YIEHEBI
IIepBOTdo YPABHEHHEAA HA _2, a BETOpOe YDRABRHEeHMEe OCTABHTE de3 naMe-
HeHHIH, To Kos>PQHIHeHTEl IPH X B IIOJVUEHHBIX VDABHEHHAX DVIVT
IPOTHBOOOIOMHBIMHA YHCITAMH:

[-10x — 22y = -16,

110x—7y =174.
Teneps mouneHHOE CHOMKEHMEe MPUBOJAUT K VPABHEHMIO € OJHON Me-
pemerHoil —29y = 58. M3 sToro ypasHeHHMA HAXOLUM, 4TO i = —2.
IlogcTaBue BO BTOpOE YpaBHeHHe BMeCTO ¥ YHCJI0 —2, HaHAEéM 3Ha-

yeHHEe X
10x—7-(—2)=74, 10x=60, x=86,
OreeT: x=6, y=-2.-

IIpumep 3. PemiuM cucreMy YpaBHeHHH { gi :ig ; ?gé

b IlogbepéM MHOMRHTENH K VPABHEHHMAM CHCTEMEI Tak, d9TOOR mocie
VMHOMEeHHA Ha HHUX Koa(Q(PHIUeATH IIPH ¥ CTAalH OPOTHBOMIOIOMHEI-
MM 4HCJIAMH. ¥ MHOMKHE II€PBO€ YpaBHeHHe cHereMmbl Ha —4, a BTOpoe
HA 2, TOJIYTHM

| —12x + 20y = —372,
125x — 20y =515.
Orewaa "Hampen, yro 13x =143, x=11. llogcrasue sHadyeHue X B

ypaBHeHue Hx — 4y =103, mafigém, uro y=-12.
Qrrem x=11, y=-12.<
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M=t paccMOTpe I NpHMephbl pellleHHMA CHCTeM crocoboM CIIOMeHNn .
an PEIIEHHHN CHCTEMEI OBVX JTHHEeHHBIX YPHBHEHHﬁ C OBYyMA IIepeMeH-
HBIMH cIIOcODOM CJI0KeHHA MNOCTYVIawT CIeIVIOIIHAM Uﬁ])B.BOM:

' 1) yMHOKAIOT TOYWJIEHHO YPABHEHHA CHCTEMEI, MOAOHpaas MHOMKH-
TeJH Tak, 4To0bl KOa(M@UIHMEHTH! NpH OJHOH M3 INepeMeHHBIX

_ CTAJTH TMPOTHBONOJOMKHBIMH YHCJIAMM,

- 2) cKIAABIBAIOT TOYJEHHO JIeBhle H IpaBble YacTH YpPaBHEHHH CH-

; CTEMBI;

. 3) pemaoT noJgyduBiieecds VPABHEHHE € OJIHOH NepeMeHHOH;

, 4) HAXOAAT COOTBETCTBYIOIlEe 3HAYUEHHWEe BTOPOH IepeMeHHOM.

3amMeTHM, UTO ecad KoahdpumueHTH] OpH OAHOH M3 IepeMeHHEIX fAB-
JAKTCA NPOTHBOMOJOMHBIMH YHCJIAMH, TO pellleHHe cpas3y HauMHAT C
MOYJEHHOTO CJA0MEeHUSA YVPABHEHHI,

YnpaxHeHus
1098. Pemmnre cucremy ypaBHeHHI:
5 [ 2x + 11y =15, gy | 4%=Ty=30,
110x—11y=9; 4x—5Hy=90;
5) B8x — 17y =4, ) 13x— 8y =28,
~8x+ 15y = 4; T 111x -8y - 24.
1099. HaiiguTe pemeHHe CHCTeMBl YpPaBHEHHIl:
x— 6y =17, [8x + 2y =5,
8) | 5x + 6y = 13; B) |—5x + 2y = 45;
6) 4x — Ty = -12, } [9x — 4y = 13,
—4x+ 3y=12; " 9x -2y = —20.

1100. Pemnre cucremy ypapHeHMIt:

) 40x+ 3y =10, ) 33a +42H =10, ) 10x — 9y = 8,
20x — Ty = 5; 9a +14b = 4; 21y +15x=0.,5;

) bx -2y =1, r) 13x—12y =14, &) Oy + 8z = -2,
15x— 3y =-3; 11x—4 =18y; bz = —4y — 11.

1101. PemunTe cucreMy ypaBHeHHI:

&) 12y — '?'y_= - i 6x = 25y;+- 1,
4x—5y=6; ox — 16y = —4;

5 Tu+ 2v=1, 4 + Tag = 90,

)N17u+6v=-9; ™ |5a-6b=20.

§ 15. PeweHne cucTtem NUHENHBIX ypaBHEeHWA
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1102.

1103.

1104.

1105.

1106.

1107.

1108.

1109.

Hafimure pemmeHre CHCTCOMBI YPaBACHMH:

[0,75x +20y = 95, 10x = 4,6+ 3y,

0 10,32x — 25y =T; B)\ 4y + 8,2y =6x;

5) 054 -0,60=0, 364102 -0,1=0,
0,4u+1,7v=10,9; ™ \15a+45-2,7=0.

CocraBbTe ypaBHeHHe BHAA y = kx + b, rpadHK KoTOPOro HpOXo-
JIAT "epe3 TOUKH:

a) M(5; 5) u N(—-10; -19); B) A(8; —1) u B(—4; 17);

6) P(4; 1) n @(3; —5); m C(—19; 31) mw D(1;—-9).

I'papur nmuHeliHOH (JVHKIHH IepeceKaeT OCH KOOPAMHAT B TOUKAX
(=5;0) m (0; 11). 3agaiiTe aty PyHKUIHO (hopMyIIOi.

IIpavmaa y = kx +b IpoxoauT ueped TOUKH e o
A(—1; 3) u B(2; -1). Hanumure ypaBHEHHE A AW

ITOW TIPAMOM,

I'pathmr nmuEelHO0 (YHRIIMH OepeceKaeT N

Ock X B Touke ¢ abciuccoii 4, a ock ¥ B '}\1
Touke ¢ opauHaro 11. SapaiiTe sty (QyHE- ]

1o (POpPMyJION, 1 P

Bagaiite GoOpMynoil IUHEHHVI) (DYHKIWI, AR _'\:_

rpadHy EoTopol Mz00pa:eH Ha pHcyHEKe 96.

Pemmure cucTeMy ypaBHEHWH: Puc. 96

Hx+29)—-3=x+ 35, 2,59(x—39) - 3= 3x+0J5,
"y + 46 - 3y) = 50; ) 18(x + 6y + 4= 9y + 19.

HaiignTe pemenHe cHCTeMBI VPABHeHHH:

J%xi—iy 2=0, Bj[é—m*én={},
Iﬁx y=11; 15n1—4n=2;
0,5x +0,2y =1, r A
51{1 1 Collt i
3*¥ 1Y =0s ]{},Eu+ﬂ,lu=3,9.
PemnTe cucreMy ypaBHeHHIH:
v Wiog.. 2x _ ¥ _
a]{g—i_q 2=0, B){S 2 0,
2x-y=10; Hx—-1)-9=1"y
2x—Ti=4, [%" —‘%,
O 1x_¥ _g r) | 2x 2
6 6 1?4"39’:'5*

I =
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1111. HaiiguTe pemeHHe CHCTeMBl YpPaBHEHHIl:

i 1 _ x. ¥_
a)4 3% 12¥=% B,|4+6_1*
6x + by =150; ]2x+3y=—13:
B o 4a—-5b-10=0,
ﬁ}IEL g%, Nya b 1
[ 7w+ 90 = -2; [5=g+g=b.
1112, MmeeT nH pelieHUs CHCTEMA VPABHEHHHE H CROJBRO!
|2x —y=1, 5 | dxt2y=T1,
A\ —6x + 3y = 2; ) 115x — 6y = —21?
1113. Paznoxure HA MHOMMTELH!
a) 15a%— 15b%; B) 10a® + 106%; n) 47a%— 4765;
6) 29a*+ 29b? + 58ab; r) 18a*— 18b%; e) Hla®+ 5168,
1114. Yupocrure BhRIpAMEHHE:
a) 2x(8x — 1) — (4x + 1)%; 6) 41(3y — 1)*— 18y(2y — 1).

45. PeweHne 3apay
C NOMOLUbLID CUCTEM YypaBHEeHUU

[Ipn pemennn 3ajay ¢ NOMOILK CHCTEM YPABHEHHI MOCTYNAKOT clie-
AVIOmAM obpasoM:

1) obozHauYalOT HEKOTOpPhIe HEM3BECTHBIE uucaa DyKBaAMH M, HC-
IIOJB3YA VCJIOBHE 3aJladi, COCTABIAKT CHCTEeMY VpPaBHEHMHIl;

2) pemIapT 3Ty CHCTEMY;

3) HOCTOIKOBBIBAKIT PEIVIRTAT B COOTBETCTBHH ¢ VCOIOBHEM 3AJATH.

Jamgaua 1. Macca 15 kupumuein u 5 maarkodbinokos pasna 64 kr. Ha-
KORa Macca OJHOTO KHMPIMYa M OJHOTO OLIAK00J0Ka, eClIH 5 KHpIIH-
yeil Tsskenee 2 munakolaorKos Ha 3 Hr?

P IlycTs Macca KMpIH4Ya X KT, & Ouiaxkodiora iy Kr. Torga Macca 15 HEp-
uuueit u H wanaxodnoros Oyaer lox + dy wr. Ilo yenosurw sagaum
oHAa paBHa 04 Kr, moatomy 15x + Hy = 64,

HagecTHO, 4TO D KHPIHYeH Ta:delee 2 NInako0I0KOB Ha 3 Kr. 3HAa-
quT,
Hx—2y=3.

§ 15, PeweHne cucrtem NUHEWRHBIX YypaBHEHWNA 291



Yrobs1 oTBETHTHL Ha BOMIpOC 3ala4dH, HaAJo HalTH TakWe 3HAYEHHSA X
T i, KOTOpPEIE YVIOBISTBEOPAKIT HAK IIEpPBEOMY, TAK H BTOPOMY VPaAB-
HCTWIO, T, . YVIORITCTROPDATOT CHCTOCWME

15x + 5y = 64,
3x — 2y = 3.

Pemmus oty cweremMy, monavaumM, uTo x = 2,6, y=5H.

OreeT: Macca Rupnuga 2,6 Kr, a nuraxobmoka 5 Kr, <

Sagaua 2. MoKEO IH pA3MEHATE CTOPYOMEBYVH) KVOIOPY OATHPYOIEBERI-
MH M OJHOPYOJEBBIMH MOHETAMH TaK, 4TODLI BecexX MoHeT OvLmo 307
b HonyeTHM, 4TO cIefyeT B3ATh X NATHPYOJEBBIX U I OJHOPVOIEBBIX
moder. Ilo yenosuw x + =380, Tak Har ¢ LOMOLULID ITHX MOHET
Hy:xHo pasmeaaTts 100 p., To JOAMKHO BRIMOAHATHECSI PABEHCTRO
ox —y= 100, IToavauax cHcTeMy VpaBHeHHH

Jr+y=3ﬂ,
| 5x +y = 100.

Pemue ee, Haligém, 4To X = 17]? = 12]5.

Ilo cmpicy 2amadl X H ¥ HOMKHBL OBITE HATYPAJLHBIMH UHCIAMIH,
4 Mbl IOJYYHIN ApoDHBbIE UHCIIA.

OrBeT: pasMEHATE CTOPYOIEEVIO KVIIIOPDY VHASAHHBIM CIOCO0OM He-
BO3MOIKHO, <

YnpaxHeHus

1115. B depmepckom xosdiicTBe moj rpeduxy u npoco orsegedo 19 ra,
NPpHUYEM rpeunxa saHHMMaeT Ha D ra Ooabmie, yeM npoco. CKOJIBKO
TeKTAPOB OTBEAEHO MOJ KasKAVIO M3 3THX KVIasTYp?

1116. Texanueckoe NepeocHAIIeHHE I[eXa IMO3BOJINJI0 BBINYCTHTE B (PeB-
pane Ha 165 uagenmnit boabiie, yem B AHpape. CKOJIBKO HM3Jennii
OblJI0 BBINVIIEHO B AHBAPE WM CKOJBKO B (heBpaje, ecji H3BECT-
HO, 4UTO 3a 2TH MeCAINLl IeX BEIMYCTHJI
1315 nagennii?

1117. B mMacTepcrkoil «ABTOCEepBHC» OTpe-
MOHTHpOBanu 22 JerkoBbIX H TI'pPy30-
BEIX aBroMoOmna. Cpeam HUX JeTKO-
BEIX OBIJIO HA 8 MeHBIIE, YeM TI'py30-
BbiX. CKOJMBKO Ipy30B6IX aBTOMODHIIEH
OTPEMOHTHPOBAJIN B MAacTepcKoii?

1118. Ha TeHHMCHOM KOpTEe JJA WIPhl Nap TEHHUCHCTOB BBIJEIAETCH
ILIoImAaKa NpAMOyroabHoH ¢opmel. Haiigure anmmHEy W mmpH-
HY I[JIOLIAJKH, €cJW H3BeCTHO, 4YTO JJuHA GoJibllle IMIMPHUHBI HAa
12,8 M, a mepumMeTp mpaAMOyroJeHHKaA paBen 69,48 m.
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1119,

1120,

1121,

1122,

1123.

1124,

1125.

1126.

1127.

1128.

1129.

QOcuoranme parHODEIPEHHOTO TPEYIOABLHWKA Ha 7 cM OOILITE ero
DOKOBOH cTOpoHEL. Halimute DOKOBVI) CTOPOHY TPEVIOJIBHHMKH, €C-

JW eTo TIepAMeTp pasBcn 43 cwm,

Cmapunnasa zadara, Ocouna W MyJa IMJH BMeECTe, Harpy:KenHkie
PABHBIMIL II0 BeECY MeIIHEAMM. DC.?IHLI,E[ HAIOBAAACE Ha THHECTH
HOmIH, «YTO THI IKATYENILCS, — CKASAJ MYJ, — ECIH ThI Aallhb
MHe TBOH MeIOEK, MOsd HOIIA CTAHeT BIBOe OOJbIIe TBOEH, a ecid
A Tede ganM OJMH MEMIOE, TO HAIIH I'pyabl cpasHATCH» . CEOJIBKO
METITKOB HEC KaMABIHY

Cmapunnasa sadara. Beon A moayunt or B 100 pynwmit, To cra-
HeT BiBoe ero doraue, a ecaw A gacr B 10 pyuuii, ro B crader
BinecTepo borade, CKOIBLKO JeHET V Kamaoro?

CKOIBKO JeT OPATY B CKOIBKO JIET CecTpe, eclnH 2 1ojaa Hazang opar
OBLI cTapllle cecTpel B 2 pasa, a 8 JeT Haszajg — B 5 pas?

lIBa aproMaTa HATOTABJAHBAKT JeTand., Yucio meTaieil, UBTOTOB-
JCAPRIX TICPRLIM ABTOMATOM 234 3 1 W BTOPLIM 3a 2 W, COCTABJIACT
720 mrve. YeTepépTad dHacTk JeTaseil, HaroTOBISHHBIX 000HMH
aproMaTaMi 3a 2 g, cocrasmna 150 mwryr. CrRoIbKO geraneid M3-
TOTORJTAN KaRJALIA aBTOMAT 3a Jac?

3a 49 e3anl Ha ABTOMANIHHE W 7 o e3JLI Ha T0e3Je TVPHCTLI TTPo-
exann 640 xm. Karoesa cropoers Hoezia, eciid OHE Ha 5 HM/4
GOBINTE CKOPOCTH ABTOMATIITHHEI?

TenmoxXol OPOXOAUT 3a 3 9 MO TEUSHHWIO W 2 U NPOTHB TEUEHMS
240 kM. JTOoT He TEIJIOX0[ 3a 3 4 IPOTHE TeYeHWH IIPOXOJMT HAa
35 kM Goapiue, geMm 3a 2 94 o TedeHUK. Haligure CKOPOCTh TEILIO-
Xoda TIPOTHE TedYeHHA W eld CEOPOCTE IT0 TeTeHHIO,.

W3 nyakTor A n B, paccrogune Memy KOoTOPRIMHA parao 280 wwm,
BEIXOLAT OZHOBPEMEHHO ABA aBTroMobmias. Eenwm asromobOunu Oy-
YT ARUTATLCH MARCTPCYY JIPVT JIPVTY, TO BCTPCYA MPOWI0OHACT Te-
pes 2 u. Ecau e oHH OYAVT OBHTATBCA B OJHOM HAIIDABJIEHHH, TO
ABTOMOOIIE, BRIOSAIIHHA W3 A, JOTOHUT ABTOMOOHIIE, BBIIIEFIIIHIT
13 B, gepes 14 v, Kaxora cxopocTh Kameaoro aBroMmobuna?

JIBa TypHcTa BBIILJIM OJHOBPEMEHHO M3 JIBYX I'OpojlOB, paccTodHUEe
MeXAY KOTOpeIMHM 38 KM, U BeTpeTuanch depes 4 4. C Kakol cko-
POCTBIO IIEJ KasKAbIH TYPHCT, €CJAH HM3BECTHO, HUTO NepBBIH IIpPO-
IIE€Ja Qo BeTpeud Ha 2 KM Doabsime BTOporo?

MoTropHas JOJAKA NYTE 10 TEYEHHUD OT OJHOH NMPHUCTAHU J0 JIPYIoii
npoxoauT 3a 4 4, a obpaTHEIH OyTE — 3a 5 4. KaxkoBa ckopocTs
JOAKH B cToAdYel Boje, ecnw 70 KM mo TedyeHHMIO OHA NPOXOAHUT 3a
3,5 4?

3a 34 00 TeueHHO M 4 4 IPOTHE TedyeHHdA TeILIOX0[ HpPOXOoJHT
380 kv, 3a 1 9 mo Teuenwio W 30 MUH TTPOTHR TeYeHHWA TETINO-
xoJ npoxoguT 85 kM. HalizuTe coGcTBeHHVIO CKOPOCTE TEILJIOXOIA
1 CEOPOCTH TeUYeHHS.

y ] _.""._.-i: BHA MCTEM NMMHEeMHBIX VDaBHEeHWMIA




1130,

1131.

1132,

1133.

1134.

1135.

1136.

1137.

1138. |

'Ha3 10%-ro m 15%-ro pacTBOpoOB co-

Ha aryx moaxax 55 mawr. Ecaw nepecTtaBHTE cO BRTOPOH TOMKHA
IOJOBHHY KHHI HE HEpPBVIO, TO Ha Hepsoil craHer B 4 pasa DoJb-
e KHWUT, YeM OCcTaneTcd 1a BRTopoil. UKOMTLKO KIWUT Ha Karkjaow
nmonkKe?

Cmapunnasg 3adava. Ha merol vaimme RecoB, HaXoJaNMIAXCA B paB-
HOBECHH, JexaT 9 OMHHAKOBBIX CAMTKOB 30J0TA, A HA LPABOI —
11 onvHaKOBKEIX CAHTKOB cepedpa. Ecam momenaThs MecTaMu OfAH
CIIMTOK 30JI0Ta CO CIHTHOM cepedpa, To JeBad Uallla OKa;KeTCA Ha
13 r nerde npagoil. CHKOIBKO BECHT OJHH CIHTOK 30J0TA I OJHH
CHTOK ccpcﬁpa?

3 d

Macea 4,5 cm? sxenesa u 8 CM" MeJH paBHA 101,5 r. Macca 3 cm
sKeesa ﬁonbme Macerl 2 eM ® mean Ha 6,8 r. HaiiinTe nioTHOCTE
Aelles3da H O ILJIOTHOCTE ME,[I,H.

Ilom o3HMBIMH KVALTYPAMH OBLIO 3aHATOo Ha 480 ra Goanine, yem
non aposeimu. Iocae Toro xax yopanm 80% osumerx u 25% apo-
BHIX KYJBTYD, ILIOOIAAb, OCTABIIAACA IO O3HMBIMI, OKA2ATACH
Ha 300 ra medbile, dem ILIOLWAAL 110 Apobbinu. Karkad nnomaib
OLLIa OTBEIEHA MO APOBRIE M KAKAA MO O3UMBIE KYJABTYPEI?

Hee Opurazgbl uoJHbl ObLIM L0 [JAHY HBIOTOBUTHL 3a MECHI|
680 peraneii. Ileppag OpHrajga nepeRBINONHIIA MecAUHOe 3ala-
Hue "Ha 20%, a sropas — Ha 15%, 1 mosromy obeurmu dpuUrajamMu
OBLIO M3TOTOBIEHO cBepx maana 118 geraneii. Croasko geranei
MOJIHA ObLJIa M3TOTOBHUTE IO ILIAHY Kaxaad OpHraja 3a mMecdi?

| Hmeerca monoko 5% xupaHocTH H 1% kupHOcTH. CROJIBKO MO-

JIOKA KaMkAoT0 BHJAA HAJO B3AThH, YTO0BI NOJYYNTH 3 J1 MOJIOKA,
JKUPHOCTE KoToporo cocrasiaser 3,2% 7

Umerommeca 45000 p. wkament GaHKa pasgenns Ha [Be YaCTH.
OnHY ¥M3 HEX OH HOJOMKMI Ha BKJaN «llemoswTHBINH®, JTOXO0I IO
KOTOpOMY cocTasadan 9% B rojy, HO Hellb3d ObLIO CHHMATL /JI€Hb-
T B TeUYeHHe 'DOA. I['[{)},?T}TH] HACTE OH IOJIOMHJ HA BRJATD (&ﬂ{)
BOCTPeOORAHHA», J0X0J MO KOTOpOMY cocTaeiaan 1% B rom, ofi-
HAKO B J1000e BpeMsA MOMHO OBLIO B3ATH HeHBIH IIOJHOCTLIO HIIH
g4acTHYHO. B pesyaprTare odmuil goxof, TOJAVUEHHBIH KJIHEHTOM
yepes roj, cocTaBHI 3410 p. Croabko JeHer IoJoKHJ KJIHEHT Ha
BEJIAJ «/leo3UTHBI» W CEOJBEO Ha BHJIAH «llo BocTpefoBaHMA» ?

JAHON KHCJIO0THI TpebyeTca COCTABUTH
80 r pactBOopa, KOHOEHTpPamHMA KOTO-
poro paeaa 12%. CroJabko rpaMmos
Kam/J0ro pacTBOpa HAa0 B3AThH?

Cvmemas kuciaory T70%-i1 n 48%-i
KOHIeHTpanu#, noayuaaan 660 r xmc-
norel 60% -ii koHnenTpauun. CROJIBKO
OBLIJIO B3ATO KHCIOTHI Ea;EJ1oro BH,H.H?

LHcTemMmel NMHeMHbLIX ypaBHeHWu



1139,

1140.

1141.

(Sadava-uccaedosarue.) Ha CHROTEKO HAA0 VMEHBITHTE YHCIO
100, urobel NpK JeJeHHH IIOJVYEHHOH PASHOCTH KAK HA D, TAK M
Ta 7 ocraTok OLIm paren 1 W TIpW 5TOM TEPROE HACTHOC ORLIJIO Ta
2 Goabure BTOpOTO?

1) ObecyauTe, Kaxkme oboszHaueHna yA0DHO BBeCTH [JIS pelIeHHd
3ajauu.

2) CocTaBrTe CHCTEMY VPaBHEHHH H pelIHTe ee.

3) IlpoBepbTe NpPaBHJIBHOCTE NMOJYYEHHOT'O OTBETA.

PaamomTe wa MHOMHTRI:
a) 0,064m?+1; 6) 0,027x°%—y* n) p®+ 8; r) 27 — m®,
Horamure TOXRIECTEO

I:IH i yli}i_‘ . 2x.'iy:~1: (xf& I yz){x“’l ynt_, xHHE).

1142, B xakVX KOOPAWHATHLIX YEeTREPTAX PACTOJ0KeH Tpadur ypas-

HEeHHH:

a) 2x + by =12; 0) 3x —4y =107

1143. Joxa:xkHuTe, UTO BCce TOUKH TpadHuka (PYVHKIHH, 3aJaHHOH (hopMy-

a0 y=—x2—6x— 11, pacHoloeHBl B HIMKHEH MOIYILIOCKOCTH.

KOHTpONbHbLIE BOMNPOCHI U 3aQaHVNA

O6bsACHUTE HA NpUMepe, Kak pelualT CUcTeMy ABYX JWHEeWHbIX ypas-
HEHWMIA C ABYyMA NepemeHHBIMIA cnocobom NoAOACTaHOBKIA.

O6bsAcHUTE Ha NPUMepe, Kak pelarT cUcTemy ABYX NMHEeWHbIX ypas-
HEHWW C OBYMSA NepemMeHHbIMKM CnocoBOM CNoXeHwWs.

,HJIJI mex, Kmo xoxem 3Hamb Oojnblle

46.

JinHenHble HepaBeHCTBa C ABYMSA

nepemeHHbIiMMM U MX CNCTEMDbI

H

epaepeHcTBo ¥ > 0,bx + 2 npu x=6, y=10 obpainaeTca B BepHOe

mepasegceTeo 10 > 0,56 4+ 2. T'oBopsiT, 4TO mapa 3HAUEHHH NepeMeHHBIX

x=6

, y=10 gBagercs pemeHMEeM HTOMD HEPABEHCTRE.

Onpepenedwve. Peluenyem HepaBeHCTBA ¢ ABYMHA LepeMEH-
HBEIMH HASBIBASTOCH 1'[5.].']?1 SHAYEHHH HE])EMEHHHX, {:-ﬁpam;ammaa
ero B BepHOe THCJIOBOe HepaBeHCTRO.

[lna Tex., ¥KTO Xo4eT 3Hate Oonswe




HeTpyaHo NpoBepUTh, 4YTO pelleHnAMH HepaBeHCTBAa
y > 0,5x+2

ABASIOTCA TakyKe mapel x =10, y=9; x=—-8, y=—-1, Ramnaoe pemenue
HepapedcTBa i = 0,5x + 2 MOMKHO U30DDA3HTL TOUKOM HA HOOPAHHATHOHN
ILIOCKOCTH.

BrisicHuM, KAK0e MHOMKECTBO TOUEK 387446T Ha KOOPAHHATHON ILIO-
CKOCTH paccMaTpHBaeMoe HepaBeHCTBO.

MuoxecTBO TOUEK, KOODAMHATbBI HOTOPbIX VIOBJIETEODHIT YpaBHE-
nuio y = {0.56x + 2, npeacrasaser cobod mpamyio (puc. 97). Ecam touka
ILIOCKOCTH Je:KHT BbIIIE, UeM TOYKAa 2ToH IIpAMOH, HaXoOAIDadcda ¢ Hel
Ha OgHOM BeprHEANM (eMm. puc. 97), 10 eé opauHara OOJbLLIE OPIAMHATHL
ﬂ(]()"I'BETBTB}-"H]IlIEﬁ TOYKI H[}.}IM[]ﬁ H IOTOMY EOODIHHATHI 3TOH TOYEH
VIOBJIETBODAKT HepaBeHeTBY ¥ =~ 0,5x + 2.

Boobiue koopiauHaThl JHOD0OH TOYKM OAVILIOCKOCTH, PACIIOIOMHEHHON
BRITITe TpaMoit y ={(,0x + 2, vIORJIeTBORAIOT HepaBeHCTRY I = 0,0x + 2,
a KOOPAHMHATHI APYTHX TOUeK ILIOCKOCTH 2TOMY HEpPABeHCTRY He VIOB-
JETBOPAIOT.

Taxwm obpazom, mepanmercTro y ~ 0,0x + 2 3amacT MOAYMIOCKOCTE,
PACTIONOMKEeHAVIO BHEINIe npamon ¢ = 0,0x + 2. Ia pucvarke 97 ara moay-
ILIOCKOCTh HNOKazaHa OeeToM. I'paHHuUHadA NpAMadA, He NPHHAIJeEAIILAS
ITOH IMOJIVILIOCKOCTH, IIMOBEIEHA IIVHETHPOM.

IIpumep 1. [Iokasenm B KOOPAHHATHON IIOCKOCTH MHOMKECTEO TOYEH,
KOTOpOe 3a7aéT HepaBeHCTBO X = 4.

b IIpoegém mpamyo x =4 (puc. 98). Abcuucca mo0oi TogxH, OpH-
Ha/IeAcaricii oTol TpaMOoN WIHM pPachoJMoiKCeATo nmparec ¢, paBwa 4
win doabine 4. 3HAYMT, HEPABEHCTEO X # 4 3a7aéT HA KOOPIMHATHON
ILUIOCKOCTH OPAMYI ¥ = 4 ¥ DOJIVILIOCKOCTE, PACHOMIOKEHHVE) IIpaBee
TpaMol x =4, JTa TOAVIINOCKOCTL TIOKA3ana Ha PUCYHKCE TRCTOM,
I'pannunasa npAMad NPpUHALJIEEHUT 3TOH HOJIYVILIOCKOCTH, <

yj ul
-’" E“
.-'--. -
- I
> 2l o
i 4 -2 (02 4 8 x
~74 2 (02 4 6 x 2
- & —2"
_4l -6

Puc. 97 Puc. 98



MMpumep 2. Buiacanm, Kaxkoe MHO- yh
JHECTBO TOYEHK 3AJ868T HA KOOPIH-
HaTHOHW TJIOCKOCTH CHCTeMAa Hepa-

E.
BEHCTB 4l V.=
-

{y'ﬁhn!‘lx_zv ‘f
- — E
y< 0,4x + 3. ’/_,_,fﬂf :
P llocrporM B HOOPOIMHATHOH ILIO- — -9 ?/’/ 6 x
CKOCTH MPAMEIC, SRIATQIIACCH Tpa- 4D
duEKaMB VpaBHeHHI >
1 yD =,
g=04x -2 u y=0,4x+ 3. oAs” |
Tax wax yraoesle KoadpHIIHEeHTEHI k.
NpPAMBIX PaBHEI, TO 3TH NPAMEIE A~  py,~ gg
pasieabHbI.
IIeproe HecTporoe HEPABREHCTBO 3agaeT npamyio y = 0,4x — 2 u momy-
IJ0CKOCTE, PacIIoNOEeHHYVI0 BhIIIe 3ToH OpAMoil, a BTopoe — IIpA-

My y=0,4x+3 4 NONYIIOCHOCTb, DACIOJOMKEHHYIO HHIHe BTOM
opamon. PaccmarpuBaeMasa cCcHCTeMa HepPaBeHCTBE 3ajacT obIvio
JACTh BTHX MHOKECTR.

Jra obuias uacrTh upejcrasiser coloil 1OJIOCY, OrPAHMYEHHYIO LIPH-
MeMH y=04x—2 u y=0,4x +3 (puc. 99). <

YnpaxHeHus

" 1 .
1144, llocrpoitre HPAMYIO ¢ = FX. [ToraxuTe IMITPHXOBKOH MHOMKECTBO

TOYEK RDﬂpﬂHHHTHGﬁ [IIOCKOCTH, KOOPAHHATEI HKOTOPBIX YIOBJIE-
TROPATOT HACPABCHCTREY

1 » 1
ﬂ}y}gx; (}}y‘{ E.X'.

1145, TlokamuTe MITPUXOBKOW MHOMKECTRO TOWCK KOOPIWHATHOW TLIO-
CHEOCTH, HUTD}OOH SH.IEH('-ET HEI)HBEH[!TB(]:

a) y # x; D) ¥y = —x; B) x = 1; T}y = 5.

1146. M3z06pasuTe MHOKECTBO TOYEK, KOTOPOE 3a7a6T Ha KOOPAHHAT-
HOU ILJI0CKOCTH HEePABEeHCTBO!

a)y =x+ 1; 6) 1 = =02x+5;
1147. 3apmaiiTe HepaBeHCTBOM IOJYILIOCKOCTH, PACIIOJOMKEHHYIO BEIIIE
NpAMO:
ayy=x-1,3; D) x + y = 5.
1148. fsanerca nu napa dmcen x =-—3, y=4 pelmeHueM CHCTEMbl HE-
PaBEeHCTE:
| 3x—y <0, ﬁ][x—i—y{ﬁ,
Lty > 1; 1.1‘—25;}—15?

g .
L
[
1
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TOpOC 2ajacT CHUCTeMa HepPaRCHCTR:

[1;*‘; —x, ][y..iax—E, }iy;ﬁﬂﬂx%—d,
1.:,:;" —a; ly <x +38; = ly< x+1.
DABEHCTE!
__Iry‘éx. b i
V) y>7; 0) y}—x+1?

1151, | M3obpasnTe Ha KOOPAMHATHOH MJIOCKOCTH (DHTYPY, KOTOPYIO 3a-
JaeT cHCTeMa HEepaBeHCTB

-0,6x+ 2,
0,
0

£~
"M‘{'v’fa'"\

¥

H HaAHJIHTe e IJIOHIAIlL.

1152, | Vrasknre kaxkme-mnbo spadvenusa k w b, IPW KOTOPBIX CHCTEMA
HEepPAaBeHCTB

y= 3x+ 2,
y=kx+b

3a/laéT HAa KOOPJAHHATHOH IJIOCKOCTH: a) nmoJocy; 6) yroJ.

AononHutensHble ynpaxHeHus K rnase VI

K naparpadgy 14

1153, Ssaserca au pelnenuem ypasHeHus X °— 2y =7 mapa SHaYeHWI
IIepedMeHHBIX X I I

a) (5; 8); 6)(—4; —11,5); B) (—1; —3); r) (1,2; -2,78)?

1154. Cocraebre vpPABHEHME C LEPeMEeHHbLIMH ¢ M {2, PelIeHHEeM KOTO-
POTO CIV:KHT Iapa umcen Buaa (u; v):

a) (10; 3); 6) (0; =7); B) (0,6; -0,8); r) (—1,4; -3,6).
1155. | JoraswuTe, 9TO ecoiu B ypasHeHHH ax + by = 81 wosdupumuenTts
a 1 b — 1mensle uMciaa, To Imapa udHcea (15; 40) He MomeT OBITH

pellleHHeM 3To'0 YPaBHEeHIA.

1156. MssecTHo, 4TO!:
a) 11apa 3HAYeHUI LepeMeHHbIX X = 5, y = T ABiHETCH pelueHuem
vpaeEeHHus: ax — 2y = 1. Haiigure xosdupuomeHTt a;
0) mapa 3HaYeHHH IIepeMeHHBIX X = —3, iy = 8 ABIdAeTcA pellcHH-
eM ypaBHeHud Hx + by =17. Haiigure rosdpdunuest b.
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1157,
1158.

1159.

Ha#nnTe BRce mMaphkl AATYPATLHLIX YHCET, KOTOPHIE SBIAIOTCA pe-
uieHHeM ypasHesHusi: a) x +y=11; 8) xy = 18.

Hﬂﬁﬂﬁ"re BCe Maphbl NPOCTEIX YHCeJ, KOTOopkle ABJAKTCH pellle-
HUAMM vpaBHeHun a +b=42.

Tpéxasmaunoe umeiao HaunHaeTcda ¢ mudpsr 9. Ecam oty nudpy
NepecTaBUThL HA IMOCJeHee MeCTO, TO NOJYUYHTCA TPEX3HAuYHOe
YHCJI0, KOTOpOe MeHbIne gaHHOoro Ha 576. Haligure nanHoe Tpéx-
3HAYHOE YHCJO.

' TpéxanauHoe umuciao oxkaHuuBaerca mudpoil 4. Ecau ary mudpy

IIOCTABUTE HA NMEePBOE MECTO, TO HOBOE UHCI0 OyAeT Ha 7 MeHBIIe
yABOEHHOTO JaHHOrO umciaa. Halinure gaHHOe 4HCJIO.

K asysmauyHOMy umMcJay npunucaam cjaesa u cnpasa mo 1. Ilony-
YHBIIeeCsS YeThIPEX3HAYHOE HHCI0 oKasajgock B 21 pas Goabine
nepeoHadaneHoro. Halgure asysHauHoe 4HCIO.

TTepecexkacT W Tpagwk ypasHenws y—x°= 9:

a) ock x; 0) ock y?

1163.
1164.
1165.

1166.

1167.

1168,
1169.

1170. |

I[Ips NONOMRUTENEHOM OTBETE YVHAMHUTE HOODPJAHHATHI TOYEH IIepe-
COUQHTS,

I'paduky ypapHeHHA X — xif = 46 DIpHHALMIEHKUT TOUKA ¢ OpJAHHA-
Toil —1,3. Haiigure adbcmucey »TOH TOUKH.

I'padmr yvpaBEeHna 8x — by = 14 npoxonuT dHepes TOUKY ¢ adc-
nuccoin 1,2, Hafipure OpAMHATY 9TOH TOYKH.

JlokazxnTe, wTo rpadky ypaBHenwnda 3x + 2y = —4 #Ae nmpuHAATC-
FUT HE OJHA TOUKA, ¥ KOTOPOH 06 KOODIHHATHI IIOJOMKHUTEIbHEL.

HorxamuTe, uTo rpadHuKy vpaBHeHHA 6x — 12y = H He npHHalIe-
HUT HM OJHA TOUKS ¢ LEJOYMCIeHHbIMY HOOPIHHATIAMI.

IIocTpoiiTe rpathuK ypaBHeHH !

a) 3(x — 2y) — 2(x —4y) = 4;

0) 2(0,56x — 1,2y) - (0,6y + x)=6;

B) 3(0,4y — 0,2x) - 4(0,3y — 0,6x) = 0,6.

B numelinom ypaBmenwH dx —y — 4 mogbepruTe KOodDPHUITHEHT d
rar, drobbl rpadur Toro YypABHEHUHA LUPOXOAKI 4yepes TOUYRY
M(3; 9). IlocTpoiite rpaUK 2TOTO YPARHEHHS.

IlocTpoiiTe DpAMYI, KOoTopad ABAdeTcd rpa@UKOM YVpaBHeHHA
y—2,5x=¢, ecIM HI3BECTHO, YTO OHA [OIPOXOIUT UYEpes TOUKY

K(2; —-3).

[TocTrpoiiTe rpahpmK ypaBHeHHA:
a) (x — 2)(y —3)=0; B) (x +4)(y + 3) = 0;
O} (x+8)y—1)=1; M x{y—2)=0.

JonondUurensHuie ynpaxdedns K rmaese Vi
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1171. | He BoinonHAA NMOCTPOEHUA, HAWAUTE KOOPJAWMHATHI TOYKH Iepece-

1172.

1173.

1174,

1175.

1176. |

[1177. |

1178.

1179.

1180.

yennd rpadgura yparmenud (x + 20y + 3)=0 ¢ ochio x; ¢ oChIO Y.

IlocTpoiiTe rpatdhHUE vpaBHEeHHA:

a) y =|xl; 0) ¥y =—|x.
Arnserca mu pemenweM CHCTEMEI VPABHeHHH
a® + b% =16,

a®* +8a +b* —8b +16 =0
nmapa 4mce:
a)a=0, b=4; 6)a=0, b=-4; B)a=-4, b=07?

HoxaxuTe, uTo IpaAMEie x + ¥y =5, 2x —y =16 1 x — 2y = 3 mepe-
CeKAKTCH B OLHOM Todyke. KakoBsl HoOpIMHATBL 3T0H TOYKKT

IIpn xKaxomM 3HaYeHHH @ IpAMBIe dDx — 2y =3 H X + y=a Oepe-
CeKATCH B TOUHe, HNpuHANIexauneil ocu y?

IIpu karom 3HadeHHH b nmpamele bx + 3y =10 u x — 2y = 41 nepe-
CeKAKTCH B TOUYKe, LPHHAJIexanel ocu x7?

IIpn rakoM 3HaYeHHH £ npamad y = kx — 4 OpoOxXOJTUT Yeped TOU-
KY lepeceueHud HpAMBIX f=2x—D u y=-—x+ 17

Pemmmnre rpathmdueckn cHcTeMYy VPABHEHHH!

Iy+3x=ﬂ, x+y=1,
a)y x—y=4, 6) ¥y —x=3,
lx+y=—2: 2x +y=0.
HmeeT 11 clcTeMa peldiedd B ec/id MeeT, TO CEOJIBEOI
}12x+5y=11 )02 -5y =11,
Y d4x 10y =45; ®) 1 —x +25y = -55;
x_ Y _ 1
ﬁ}[g—igul, I‘}[3.x+3;;.f—11:1+,
| 6x - 2y = 35: lox-2y=12

(dust padome 8 napax.) llopbepure Kaxoe-nubo THUHEITHOE YPEB-
HeHHe ¢ [IBYMA [MepeMeHHBIMH, KOTOpOe BMeCcTe ¢ yYpaBHeHHeM
10x + 5y =1 cocraBuno OBl CHCTEMY: &) MMEKILIYVH OIHO pelle-
wHe; §) HMeINIYIo DeCKONeYHO MHOTO PEITICHHH; B) He MMCIONVIO
pellleH .

1) BeimosiiuTe COBMECTHO 3a4JaHHE a) M PEHInTeé COCTABJISHHYIO
CHCTEMY.

2) Pacnpenenure, KTO BBINOJHAET 3aganue 0), a KTo — 3aja-
HHe B), M BBIIOJHHTE HX.

3) IlpoeepbTe APYr vV APYra NpaBMJbLHOCTL BLINOJHEHHS 3aJaHW
M HMcnpasbTe OMIMOKM, €CJH OHH JONYIIEHB.
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1181. ¥xammure karkoe-nubdo 3patieHde k, TPH KOTOPOM cHCTEMA

2x +y =T,
y— kx=23

HMeeT eIHHCTBEHHOE pPeIlIeHHe.

1182. Ilpm kakoM 3HAYEHWH ¢ CHCTEMa VPaBHEHHH

[8x—y=10,
19x-3y=c¢c

uMeeT BECKOHEYHO MHOrO pemeHmnin?

'1183. Ilpm Kakux 3HAYEHHAX ¢ CHCTeMa ypaBHeHMIl

1 1
px+ 2y=c
He HMeeT pemeHHii?

K naparpady 15

1184. PemmTe cHcTeMy VpaBHeHHIH:

| [252-18y =75, 13x — 15y — —48,
= ox —4y =25; 2 2x +y = 29;
[85x =3y +5, Ta+ 4y =74,
)149x = 45 + 9; )13+ 2y = 32;
[ 8y— 52 = 23, 11z + 150 = 1,9,
B) 13y - 22 =6; )\ -3u +5v =1,3.

1185. HaiiguTe penieHUe CHUCTEMEBl YPABHEHHI:

) 6(x+ y)=8+ 2x— 3y,
Y5y - x)=5+3x + 2y;

[-22x+ 1)+ 1,5=8y- 2 - 6x,
11,5 - 4B —x) =2y — (5 — x);

[ 4(2x — y +3) — 3(x — 2y + 3) = 48,

| 3(8x — 4y + 3) + 4(4x — 2y — 9) = 48;
| 84+ 3(x— 3y) = 36x — 4(y + 17),
110(x — ) = 3y + 4(1- x).

6)

B)

r)

AononHurensHele ynpaxHeHus K rmase Vi
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1186. PemmTe cUcTeMY VPABHEHWH:

|I_1~L lclx 3y=1,

a) 15’ B){ 2x+1 _ 9-5y
lzx—ﬁy—ﬂ, l 6 8 °
3m +56n =1, 3¢ =4p -7,

0) l 1 an P}JI—S(I 4—2.1?
|T+5 =1 | ==~

1187. HaiinuTe pelleHHe CHCTEMBI YpaBHeHHH:
x—1)°—(x +2)° =9y,

a)-l{ 2~ (x +2)" =y 6)

| @ - 3)°- @ +2) = 5a;

1188. Pemure CHCTEMY YPABHEHMH:

| 8x + by = 20, f1m+z@—1
V11L,6x+2y=0; P \3c-4y=
[ T - 2.1 _1
71BN T r){ 3% 5-‘3’_2*
13x — Ty = 5; I -16x+3y=1
W pelieHudA CHCTeMa yVpaBHEeHWH:
dx— 4y =1, 112+ 8g=1;
a) 1 3x+y=13, 6) 1 2&x +y =3,
Tx—-5y=1,; ]5x+2y=4?

[(T+uf—(+uf -
1_{2 -v)?— (6 — v)*=4u.

1190, | IIpoxogsit g opameie 2x +3y =20, 3x —5y=11uw x +y =9 ue-

pe3 OJHY M TY e TOUKY?

1191. Bapaitre popMmyaoll JUMHEeHHVIO PYVHELHID, rpadiy KOoTOpoH npo-

XOOUT Yepes TOUKH:
a) A(l; 2) u B(—2; 3); 0) M(—5;0) u K(2;-1).

1192, ({aa pabomubt 6 napax.) Hanumrure ypasuenye Buga y = kx + b,
rpadiME EOTOPOro UpoxXogur depes rouru: a) M(—1; 1) u P(4d; 4);

0) A(—3;3) m B(3; —3).
1) O6ecyaure Apyr ¢ APYroM XoJ pelieHns 3ajaqun.

2) PacopemennTe, KTO BBEIIIOJHAET 3ajJaHHe a), a KTo — 3aja-

HHe 6), U BBINOJHHTE HX.

3) IlpoBephTe apyr v apyvra, NMpasWJIbHO JIH COCTABJIEHBI VpaBHE-

HHAA, TIOCTPOHE COOTBETCTBYIOIIHE T"pﬂfbHHH.

1193. Apromo0Ouib upojenan nyre 3a 8 g, CHayana OH exan Co CHO-
pocteio 40 KM/9, a sBaTeM co ckKopocTeio 60 mm/4u. Beck aToOT
IyTh OH MOr Dbl IIPOEXarTbh 34 TO e BpemdA, ecin Obl exail co
crRopocThI0 45 KMm/u. CKOJLKO HacoB eXaJ ABTOMODHIL CO CKO-

pocTeio 40 KM/49 H CEOIBKO cO cEKopocThid 60 kM /u?
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1194. BenocHoemnHeT eXaJ OT OVHEKTa A 70 IDyHETA B cO CHOpPOCTHIO
10 gm/ /9, a or oyarra B go nyaxra C co CHOpoOCTRI 15 wm/u.
Ha mecn myTh onm 3atpatia 54, Tor e TIVThH 3a TO 7Ke BpPOMSA
OH MoOT OBl IpoexaTh co cEopocThi 12 EnM/u. CKOIBKO 4acoB 3a-
TPATHII BEIOCHIIETHOCT H&A IIYVTE OT A a0 B 1 croIsRo HA OVTh
or B o C?

e 1 1
1195. B nepswIil AeHE 3aCE AU 7 TepBoro nosiA M 7 BTOPOTO, UTO COCTa-

. 1 .
Busio 340 ra. Bo BTopoii geHs 3acedanan 3 OCTaBIIEHCA YacTH mep-
BOTOMOJIH, 4TO HA 60 ra MeHLIIe TOJOBHHEI OCTABIISHCHA YACTH
BTOoporo noad. HaiauTe nmmomans Kakaoro IoOJd.

1196. Ecam KaRIVIO CTOPOHY OPAMOVIOIBHHUKA VBEJIWYWUTh HA 3 CM, TO
ero mmonaak yeenmuntea Ha 90 cm?, Ecnu e AIHHY IIPAMO-
VIOOBHMKA VBEIHYHTE HA D CM, 8 IIHPHMHY YMEeHbIIMTE Ha 2 CM,
To ero mAomans yreauautea na 20 em?, Haiigure croponnt nps-
MOYVTOJBHHEA,

1197. Hanwucanm aea umcna. Ecam neppoe umeso yeeauuuTs Ha 30%,
a propoe ymenbmunTs Ha 10%, 1o Mx cymma ypenuuurca Ha 6.

Ecnn sxe nmepBoe umciao ymeHbnmunTek Ha 10%, a BTOpoe — Ha
20% , To ux cymMma ymeHemnTcAa Ha 16, Kakme umcna O6v11m Ha-
MHUCAHBI?

1198. B marasvHe HaXOJAHJOCH JBA MEIKAa ¢ PHCOM OJJHHAKOBON MAaCCHI
M OJHH MeIloE ¢ nmedHom. Macca Becex Tpéx MEIIKOB COCTABJAIA
160 xr. Ilocre TOTO KAK M3 KAMIOTO MEITKA ¢ PHCOM TPOSAIHN
20% pHca, a M3 MeOIKa ¢ OIODeHoM — 25% IIIIeHa, Macca Kpy-
bl B Memeax cocrasuaa 125 xr. CEOIBKEO EMIOIPAMMOB pPHCA
¥ TmieHa OBII0 B KAMIOM MENTKe MePBOHAYANLHO?

1199. 3a 8 gmeil paboTel HA DEePBOM CTAHKe M 5 JHeH paboTel HA BTO-
poMm OBLTO HMaroToRdeHo 235 meraneiri. B peayabTatre ycopep-
INeHCTBOBAHHUA IIDOHU3BONUTEIBHOCTE HEPBOTO CTAHKA BOBPOCIA
Ha 15%, a BToporo — mHa 20% . Teneps sa 2 gEs paboTel HA
TepPROM CTadke W 3 JIHA Ha BTOPOM MOM{HO W3roTORWTE 100 me-
ranei. CKOJIBKO JeTajeil B AeHb HBMOTOBIANM DAHBINE HA Ka-
JOM CTAHKE?

NononHUuTeneHLie yrpaxHeHus lage |




3A1A4YU NOBbILLEHHOW
TPYAHOCTU

1200.  HaiigmTe BCe HaTypajJbHBIE 3HAUYeHHA d, NPH KOTOPEIX KOpeHb
vpapHeHEHA (@ — 1)x =12 a@BideTcd HATYVPAJLHBIM YIHCJIOM.

1201.

Pemmure ypaBHeHue:
a)|lx—3=T7; B) [4—x|=1,5;
6) |x+2|=09; r)|6-x/=17,3.

1202. | B mectu3HayHOM ymucse nepeasd nudpa coBmajaer ¢ uyeTBEPTOIf,
BTOpas — C NMATOH M TpeThba — ¢ mectoi. [lokaure, 94To 3TO
yHesao Kparo 7, 11, 13.

B aByx Gourxax 6n110 BoABl mopoBHY. KoamdecTBo BOABI B mepBoil
fourxe cHauana ymensmmaock Ha 10%, 3arem yBenHuUHMJIOCH HA
10%, a Bo BTOpO# Gouke cHauana yseamumnaoch Ha 10%, a sa-
TeM yMmeHbIIHJIOCH Ha 10% . B Kakoii 6ouke crano dosbime BOgbI?

1204. | Cesxkne rpudnr copepsxar 90% Boawl, a cyxue rpudsr — 12% Bo-
ObI. CKOMBKO TDOMNVYIHTCA CcYXHX rpudor n3 11 Kr cpemux?

Tpu amuxa HanmogHeHBI opexaMu. Bo BTOpoM AmMKe OpexoB Ha
10" 0Oonpine, UeM B ImepBoM, B Ha 30" 0onBIIe, YeM B TPeTHEM.

CHROIBKO OpexoB B K&yKIOM AINMKe, eclld B nmepsoM Ha 80 opexos
DoJIbIIe, YEM B TPETHEM?
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11206.
1207,

1208.

1209,
1210.

1211,

11212,

1213.]

1214,

1215.
1216.

1217.]
1218,

1219, |
[1220. |

Tloxaxute, aro cymma 1°+ 23+ ... +99% pemqurca ma 100.

Yucao a cocrasaster 80% umcaa b, a uncno ¢ cocrasiaaer 140%
yucaa b, Hafigure uncna a, b 1 ¢, ecan uucao ¢ DoJbOIie a Ha V2.

Yucno a cocrapider 7o% umena & 1w 40% uvucena e. Yueno ¢ Ha
42 Gonpme yncaa f. Haligute uncna a 1 6.

Karxoe asysHauHOe uHcia0o B 4 pasa Goabime cyMMEI ero mudgp?

. Hemnrea am umeno 111...1 wma 817

by i it
81 pas

HDHH}HHTE, UTO OCTATOK OT OeJIeHHA IIPpOoCcTOoro 4YHciia Ha 30 ecTB

npocToOoe YHCJAO0 HJIH eJHHHIA.

K mHekoTOpOMy ABY3HAYHOMY YHCAY CJieBa M clpaBa MPHIITHCAJIHA
o egnHHIe. B pesyabTraTe moayuMan 4YHca0, B 23 pasa OoJbiiee
nepeoHavaasHoro, Haliure sT0 ABY3HAYHOE HHCIO.

B asysmaunom umecae sadepkHayaw ogay uudpy. Hoayunnoces une-
70, Koropoe B 31 pai MeHLIIe TepBOHAYANBHOTO., Kanyio mmudgpy
H B KaKOM YHCJe 3adepKHYIH?

Ilepas umdpa rTpéxsHaudoro umcnaa 8. Ecaum ary undpy nepe-
CTABHTH HA IIOCJIeJHEee MecTO, TO 4Hcjao yBeamuntca Ha 18. Haii-
JAHUTE NepBOHAYANLHOE YHCJIO.

- IToerpoiiTe rpadmk ypaRpHeHHA!

A (x—D(y+3)=0; ©6)x*+axy=0.
ITocTpoiiTe rpadhur ypaBHeHHd: a)y + |yl=x; 8) y = x|yl

IlocTpoiiTe rpadur GYHKOIHH: a) ¥ = |x|—3; B)y=4— | x|

: HaiignTe HauMeHBIIee HaATypaJlbHOEe YHCJI0, KOTOpoe IIOCJIe¢ YMHO-

sHEeHMH Ha 2 cTaHeT EBAIPATOM, & IIOCJAe YMHOMEHHH HAa 3 —
KyDOM HaTypalnLHOTO HHCIA.

IlokakuTe, YTO 3HAUeHHe BhIpaennus 96 ' — 22° - 48% gparno 10.

B roopanmarsod naockocTH (pue. 100) ormeuena Touma M(x; y).
Ormerbre B 53T0H HOOpAMHATHOH LuocKoctu Tourku A(2x; 2y),

1 1 1 1
B(-Sx; Ey_], C(—x, 2:;) D[—Ex;—ﬁy}

iy | |
.. YUro Gonseme: | i ‘ : i
10°+1 10t+1, - ]
lﬂ,]-l _1 HJTI 1[}]2 +l " M[x;y}_._r___
- , |
.| IIpesicraBeTe BRIpasKeHne 2x* + 2y® B puge '
CYVMMBI OBVX KBAIPATOB.
X
.| Ecmun x =0 HIH Y =0, To 3HAYEHNe BLIpa- 0
eauda 15x° - 18xy + 15y° monomuTeInh-
y. JorazkuTe aTo. Puc. 100
Janadn NoBbILLEHHOW TPYAHOCTH
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1224, | PasnosxnTe Ha MHOMKHTEJIH MHOTOYJIEH:
a) x*+x%-2; ©B)a"-ad®-a-1; B)a'+t4 ) a'+a’+l,

HMoramure, uro p*—1 kparHo 24, ecau p — NpPOCTOE YHCIO,
Dombimee 3.

1225.

1226. | [lokaskuTe, 4TO PasHOCTb MEKAY KyDaAMH JABYX IOCJEJ0BATEJb-
HBEIX HaATYpPaJdbHEIX YHCeJ NpH AejdeHnn Ha 6 gaér ocratox 1.

1227.

HOHE}KHTE, 9TO CYMMa KBAIPATOB ITATH IIOCJeJOBATE/IEHEIX HaATY-
pPajJbHBIX YHCE]] He MOXeT OBITH HEAADATOM HaATVPAJBHOIO YHCIA.

1228. | TokamuTe, 4TO PABHOCTh MEKAY KBAJLPATOM HATYDPAJBHOTO YHC-
aa, He KpaTHoro 3, u umciaom 1 KparHa 3.

:1229. YupoctHuTe BhIpaeHne
(2 + 1)(2%+ 1)(2* + 1)(2% + 1)(2'% + 1)(22 + 1).

IMokaxkuTe, uTo ypaBHeHMe x°— y =30 He HMMeeT HENLIX pelle-
HHII.

1230.

u d rakux, 4TO 3HAUeHUe MHOrowileHa ax '+ bx®+ex +d pas-
HO 1 mpu x=19 u paBao 2 opm x =62.

1232.

IlokaxuTe, 4TO €CJAN Y €CTh cpe/Hee apudMeTHIECKOe X U 2, TO
x4 253z — 2x2® - 2 4x? P+ 442 F =0,

1233. | Haiigure Bce npocrble yMeaa p M ¢, A48 KoTopeix p°— 2g% =1,

%1234. IIpyn karux sHaueHusAx ¢, b, ¢ U d aABIsercs TOEIECTEOM Pa-
BCHCTRO
52— 32x%+ Thx — 71 =a(x — 2)® + b(x — 2)°+ ¢(x — 2) + d?
1235. | Ilpeacrassre MEOTOwIeH 3x°+ Tx®+ 9x+ 6 B mUjIe MHOTOWNCHA
ay’+ by’ +ecy+d, tne y=x+1.
_@6 IIpnm KakMX HATYPAJBLHBIX 3HAYEHHAX X H Y BEePHO PaABEHCTEO
3x + Ty = 237
1237. | Pemnre cucTeMy ypaBHEHMIl:
[.t—y=—l, X+ y-——3, [I—y+22=1,
a) ¢y —z= -1, 6)1y +z=6, B) { Xx—y—z=-2,
]z+x=8; 2+x=1; ]Zx—y*}-z=1.
1238. | Haiinre Tpéx3HauyHOe YNMCJI0, KOTOPOE PABHO KBAADPATY ABY3HAU-
HOTO 9ACTA 1T H?ﬁ}i’ OOHOZHAYHOTO YHOITHE.
'1239. | Haitpnre aBa HaTypajdbHBIX 49HCIa, CYMMa KOTOpbIX pasHa 168,

a uxX HanboabmIMi OOIIHH JenruTeNbL paBeH 24.

'1240. | HaiiguTe Bce mapsl IPOCTEIX YHCEJ, KOTOpPhIe ABJIAITCA pelle-
HHAMH ypaBHeHHA X + iy = 26.
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1241,

1243,

1244,

11245

1246,

11247. |

IIyte or A go B upér 3 KM B ropy, 6 kM mog ropy u 12 kM no
PORHOMY MECTY. JTOT NMYThH MOTOIHKJIHUCT TTpoeaanr 3a 19 7 MumH,
a obparHeIi OyvTe — 3a 1 94 16 mun. HalituTe cHOPOCTE MOTOITHE-
JHCTA B T'Opy H o 1"0'[()}7, eIl Ha pPOBHOM MeCTe ero CROPOCTL
18 wnr/,

 Badauza J. [, Toxemozo. Beinuta, B Tojle apTeah KOCIoB. K mpea-

CTOANO CHOCHTB OBA JIVra, M3 KOTOPBIX OJUH OBLI BABOe DOJLIIE
apvroro. llonmaa sBea aprens Kocuiigd DOObIOOH JIyD, 4 HA BTODPYHD
TOJOBUHY JHS APTENE Pa3ieTHJach IIOMONAM, W OJHA TOJOBH-
Ha ocTaJachk JOKAIOHBaATh OOJBOION JVID, a IpPyTrad cTala KOCHTH
Manblid ayr. K seuepy Gonblioi ayr ObLI CHOLLIEH, a OT MAJIOIO
OCTAJICA YYACTOK, KOTOPLIH OBLT CKOIIEH HA APYTod JeHb OJHHUM
KOCIOM, padoTaBIIIHM Bechb JeHb. CHOJBKO OBLIO KOCIOB B aApTean?

Hz geyx ropoaoe A m B, paccroaane Me:xay KoropelMu 180 xwMm,
B 6 u 20 MHMH BRIEXaJM HaBCTpeUYy APYr APYry aBpTodyc M Jerko-
BOW aBTomMobmab. Mx Berpewa nmpomsomaa B 7u 50 muna. Ecam
661 aBToOyc Belexan Ha 1 9 15 MHMH paHBIIe, a JIETKOBOH aBTOMO-
6uap Ha 15 MMH TO33Ke, TO OHM BCTPeTHJHChL Obl B 7 94 35 MuH.
Kakxosa cxkopocTh aBrofyca W JerkoBoro aBTomMobdbusia?

Hz ropoga A B ropog B 8 8 u 50 muH Beinau asa asrodyea. B To
Je rpeMsa W3 roposia B B ropon A Buniexan mBenocuneawceT. Oann
apTobyc oH BeTpeTal B 10 4 10 muE, a gpyrod — B 10 u 50 mum.
Paccrosgamne memxay ropogamu 100 xm. Haligure cROpocTh BEIIO-

&
]

CHIlelCTa, €C/JIH CKOPOCTH OJAHOTO aBToDyca B 1—? pasza Ooabnore

CKOPOCTH OpPyroro.

Beagnuk ¥ nemexojl OJHOBPEMEHHO OTHPABHMJINCE M3 DyHKTa A
B nyHEKT B. Becagnuk, npubeis 8 nyakr B ma 50 muH paHbIIe
nemexoma, Bo3ppatnica obpatHo B nyHKT A. Ha oGparaoMm nyTtn
OH BCTPETHJICA € MEemexo/JoM B JABYX KHJOMeTpax oT nysxkTa B.
Ha Becws nyTe Beagauk sarpatua 1 9 40 muna. Haiigure paccrosa-
HHe oT A A0 B B CKOpPOCTH BCAAHMEKA H IeIIexoja.

Tonbko uto A0OEITHIH KaMeHHBIH yroaes cojep:xuT 2% BOAHIL,
a rmocJjie ABYXHeAeAbHOro npedbiBAHMA HA BOIVXE OH COAEPHHUT
12% Boasl. Ha cKOJIBKO KHJIOrpaMMOB VBeJIHMYHJIACH Macca Jo-
OBITOH TOHHBI VIVIA NOCJe TOro, Kak yroJb JABe Hejend ObLI Ha
Boaayxe?

JlBa OpaTta XOAAT M3 UIKOJBI JOMOI C OJHHAKOBON CKOPOCTBIO.
Opaaxael vepe3 15 MHH mocje BBHIXOJA M3 IIKOJBI IepBBIH MO-
feskan B IIKOAY M, Jobesxkas [0 Heé, HemelleHHO Gpocuacs Jo-
roaaTs Broporo. OcraBmnck OAMH, BTOPOH HPOAOJMKAT HATH A0-
MOl B 2 pasa meaneHHee. Korma mepereiii OpaT JOrHaJ BTOpPOTO,
OHM TOLLIH ¢ MePBOHAYAJNBHON CKOPOCTBI0 M NPHILIM JOMOIM Ha
6 mun moaxke, yem 0b6wr9HO. Bo cKombKO pas cxkopocts Gera mep-
Boro Opara OGosbme oOBIYHON CcKOpocTH XoAbOLI OpaTheB?

Janadn NoBbILLEHHOW TPYAHOCTH
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UCTOPUYECKUE CBEAEHUA

Kak nosBunacbe anrebpa

Anrebpa Kaxk MCKYCCTBO pPelllaTh VPaBHEHWA 3apOJAHJIACE OYEHb JIABHO
B CBA3H C NMOTpeOHOCTAMHM NpPaKTHKHM, B pe3yjbTaTe NoHCcKa 00mIHX mpH-
€MOB pelIeHHA OJHOTHNHEIX 3agad. Cample paHHHe AomeJIIde 0 HAac
PYKOIIMCH CBUAETENBCTBYIOT 0 TOM, 4T0 B [IpeHem Basuiione n JIpesrem
ErunTe 6b1M M3BECTHBI NPHEMBI PENIeHHA JHHEHHBIX YVPaBHEHHWI.

Cnoeo <«anrefGpa» BOZHHKJIO NOcje NOABIeHWA TpakTata «KmTabdb ans-
axedp Banb-mykabana» MaTeMaTMKa M acTpoHomMa M3 r. XuBel M y-
xamMmmegna bern Myca anspXopeszsmnu (787 — ox. 850). Tepmun
«aAlb-T:#e0p», BIATHIH M3 Ha3dBaHHA 9TOH KHHWIH, B JajJbHeHIIeM cTaga
VOOTpeONATECA Kak «aiaredpas.

Ho XVI B. uanosxeHue aiaredpbl BEIOCE B OCHOBHOM CJIOBECHO. ByE-
BeHHBIe 0003HAUeHHA M MaTeMaTHUYeCcKHe 3HAKH NOABIAINCH IOCTeleH-
HO. 3HAKH ¢1+» M ¢«—» BIEpPBble BCTPEUYAKTCA ¥ HEeMEIKHX ajrebpaicTob
XVI 5. HecKoIBKO HOSME BBOAWTCS 3HAK < X» IS VMHOMEHHS. J3HAK
JCTCTAA «i» ORIT BREACH JHME R X VII B, PenmmTedwnuniid mar B He-
NOJB30OBAHHH airedpandeckoll cHMMBOIHEH O0bL1 cienad B X VI B., Kor-
na hparnyscruil mateMaTik @pascva Buer (1540—1603) u ero
COBPCMCHHHWKH CTaMW NPUMCHATE OVKERLI Jaa 0003mavecHHd He TOJILKO
HeH3BeCTHBIX (4TO Jelajock M paHee), HO M Jw00BX unced. OgHaro arta
CHMBOJIHEA €11 OTIHYAIack OoT cospemenHoi. Tar, Buer gna obosHa-

YOHMWA TMeHM3RCCTHOTO WHeTa mpAaMeHan Oviry N (Numerus — gmcio),
ILIA KBajgpaTa 1 Kyba HeH3BecTHOTO — OVEBHEI § (Quadratus — EKBaapar)
u C (Cubus — ry0), a4 3HAK pPABEHCTBA 3A0MCHIBANL HAK aegu. Hampu-

Mep, 3anick ypasuenua x °— 8x %+ 16x = 40 y Buera rurasgena OLI Tax:
1C - 8Q + 16N aequ. 40 (Aequali — pasHO).

B nponecce paszeuTHa anrebpa m2 Hayk®m o0 ypaBHeHHAX npeobpaso-
BaJIaChk B HaAyKy 00 onepanusx, 6onee MM MeHee CXOJAHBIX € JieHCcTBUSA-
Mu Hag ducaamu, CoppeMenHaa anredbpa — OAHMH M3 OCHOBHBEIX PasiesoB
MATeMATHKH.

IMIkoasHBI Kype anredpbl BEJKYAET, KPOME HEKOTODLIX ajJrebpan-
HeCKHX CBeJeHHH, OT/AeJbHble BONPOCH M3 APYIHAX pasiejoB MaTeMaTH-
KH ((pYHKIIHH, MeT0oJ KOOPAHWHAT, NPHONHKEHHBIe BEIUHCICHHA, TeOpHdA
BEpOATHOCTEH M JAp.).

| NcTopr4yeckne ceeeHns



O PyHKUMNAX

B nepsoil nonopude XVII B. B cBsAsu ¢ paspuTHeM MEXAHMEM B Ma-
TEMATHKY OPOHHKAIOT HJAeHd HM3MeHeHHA W ABIAKeHHA. B aT1o e BpeMs
HaYHMHAET CHKIAILIBATHCH HOpelcTaBlaeHHe 0 QVHKIHK KaK 0 3aPHCHMOCTH
OJHOM llepeMeHHOH BelH4YMHbL or apyroi. Tak, dpaHuysckHe MaTeMaTH-
Kid [Inep @epma (1601—1665) m Peue Mexapr (1596—1650)
IpeIcTaBIAIN cebe (PYHKOHID KAaK 3aBHCHMOCTL OPIHHATHI TOUKH KpH-
BoiL or eé abcuucenl. A adramickuil yvuednlii Mcaax Hewron
(1643—1727) noruMan HYHKUWH HAK H3MEHAIVIOCA B 38BHCHMOCTH
OT BpeMeHH KOOpAHHATY ABWAVIIeHcd TOYKH.

Teprmun «PyHELHA» (0T NaTHHCKOIO functio — HCLOJNHEHUE, COBep-
IIeHHE) BIEPBEIE BBEN HeMenkui marematvr Fortdpug Jeiduenng
(1646—1716). ¥ Hero (pvHKIHA CRBA3LIBAIACE C TEOMETPHUYeCKHM oOpa-
zoM (rpadurom dpyvarnuu). B pansHeiimen QyvHELIHK 00bIYHO pACCMAT-
PHBAIH KAK AHATHTHYecKoe BeIpaxkenwe. ODHAKO ViHe ¥V IIBeHmap-
ckoro mMatemaTHka Moramma Bepuyvanm (1667—1748) m unerna
IleTepbyprekoll axkajeMHHE HayE 3sHamMedndToro wmaremaruka XVIII .
JJeovapaga Iuaxepa (1707—1783) umeerca u obigee DOHHMAHHE
GVHEOINHE Kak 3aBHMCHMOCTH OJHOH IepeMeHHOH BeJWYHHEBI OT Ipyroi.

Dopmynbl COKPaALLEHHOIO0 YMHOXEHUS

Hexoropble mpasnjia COKPAIEHHOTO YMHOMKEHNA OBIJIM M3BECTHBI EIIE
oxkoJsio 4 Teic. JeT TomMy Hasaza. X spany BaBMJIOHAHE H APYTHE HapPOABI
apesHocetn. Torga oHm (hopMyIMPOBAINCE CJAOBECHO WM FeOMeTpPHUYecKH.

Y JpeBHMX IPeKOB BEJWYMHBI 0D03HAYAJINCH HE uyHcaaMi MM OVK-
2

BAMM, a OTpesKaMu npambix. OHM FOBODMJIM He «a“», a «KBajApaTr Ha
OTPESKE d», HE «db», 8 «IPAMOYTOIBHHK, COASPIARAITHNACT MERIY O0TPes-
waMu ¢ u b»., Hanpumep, tomaectro (¢ + b)2=a?+ 2ab + b2 Bo BTOpOH
kaure «lIlavan» Erxnampa (III B. mo H.5.) dopMyIHpoBalochk Tak:
«Eecann npsamas JuHUA (MMeeTes B BHIY 0TPe30K) Hak-n1ubo paccedeHa,
T HEEAIPAT Ha BrEe HI)HM[]I‘;I PEABEH HBAOPATAM Ha OTPEIEKAX BMeEe:Te
¢ JBAKABl B3ATEIM OPAMOYVIOJIBHHKOM, 3AKIIOUEHHBIM MeAKIYV OTpes-
ramu», JorazareibCcTBEO OIMPAJIOCH HA I'eOMeTPHYECKHE COODpaMHeHUs
(cm. puc. 85).

IexoTopele TepMHHBI I[IOZOOHOTO TeOMETPHUYCCKOrO M3NOKeHHT
alredpsl cOXpaHWINch A0 cuX nop. Tak, MBI HasblBaeM BTODVIO CTeleHb
HHCTA EBAIPDATOM, a4 TPETERY CTCIIEHE — R}TﬁﬂM HHECIA.

O metToae koopauHar

[leproHauaneHO HAEA KOOPAMHAT 3apOANNACE B JPEBHOCTH B CBA3H
¢ norpedHOCTAMM acTpoHOMHH, reorpadumn, usonucu. Tax, Ha cTeHe
OOHON W3 JAPeBHEerHIEeTCKHX norpedbalbHBIX Kamep Owlia oOHapy:keHa
KBaJpaTHafd ceTKa (majdeTka), KOTOPOH MOJL30OBAJHCE AJf YVBeJIHUYeHHA
naobpaskeduii. [IpesHerpeueckuil acrpodom Kaoasgui Illronemeii
(II B.) mpumennT reorpaguiecKre KOOPIUHATEL (JOJATOTY H ITHPOTY)
IJIA oIpefiesieHHA MeCcTOHAXO:EIeHHA MopenaaeaTend. Mmeeli KoopaouHaT

McTopwyeckne ceBengHuA




noab3oraauck B CpelHue Beka JUIA onpefeneHHud MOJOMKEeHWA CBeTHJI HAa
Hebe, AaA onpejesieHUA MecTa Ha noBepxHocTH 3emin. [IpamoyroabHOI
CeTKOll NMOJbL30BAIHCE XVAOKHHKHN dmoxu Bospommaenmus.

IIpumensaTh KoOOpAWMHATHEI B mMaTeMaTHke Bnepewie craam II. Depma
u P. lerapr. B 1637 r. seimna kuura P. Illexapra ¢Paceyriaerus o Me-
TOAC?, B KOTOPOW HAPAJAY ¢ OOMMMH (PHUIOCOPCKEMH PacCyiKIeHUaMA
O MATEPHH 3HAUHTeJIbHOE MEeCTO OTBOINUTCA «VHHBEDCATBHOH MaTeMaTH-
re». B paspene sroil KEuru «l'eomerpuas P. Herapr npeanosiun HOBBIN
MOTOJ] — MeTOJ KOOPJWHAT, KOTOPLIN TO3IROIWT TMCPeXOJWTL OT TOUKH
(B KOOpIMHATHOH IIJOCKOCTH) K IIape YHcelN, 0T JHHHH K VPaBHEHHIO, OT
reoMeTpuy K anreope. 9ro DbLIa HOBAS FEeOMEeTPHH, KOTOPVI0O B HACTOH-
mee BpeMd HASRIRAIOT aHa HuTHHUeCKOW reoMeTprei, 3acayra P. Jlekapra
COCTOAJA B TOM, UTC OH BBEJ IepeMeHHBIe HOOpIHMHATHI., TakK, B Vpab-
HEHMHK aX + by =c¢ OYKBBI X M y CTANN PACCMATPUBATHCH He HAK HEH3-
BECTHRIE, A KAK ODepeMeHHBIe, Baarogapa sToMy KamgoHd OpsSMoH B KO-
OpPAHHATHOH IJIOCKOCTH COOTBeTCTBYeT JHHelHOe YpaBHeHHe ax +by=c
(¢ vau & — OTAMUHBIE OT HYJIHA 4HCI4) 1 HaoDopor.

MeTtoq KOOpAMHAT NO3BOMAET CTPOUTE pahMKy YpaBHeHWH, W300pa-
JHATE TeOMETPHUeCKH pasJdHuYHBIe 2aBHCHMOCTH, BbhIpPasieHHbIe AHAIHTH-
UECKH C [IOMOLIbI) YPABHEHMA ¥ (DOPMYIl, PELIATH PAS/IMUHBIE 'E0MEeTPU-
YeCKHWEe 34749l C MOMOILI0 aaredpsl,

TepmMHuHEBI ¢abcliiccas M «OpAHMHAaATA» H HasBaHHe <«KOOPIHHATEI» OBI-
An Beejedbl B vuorpebtinedue I'. Jleibnuuem 8 70—80-e rr. XVII B.

BbiuncnuresbHble cpeacrtea

C maBHMX mOp JIOAH CTPeMHJANCH oOJeryuTes BeEIMHcAeHHA. CamMoit
JpeBHel «CYETHOI MalMHOM» OBIIH NAJBILI PYK M HOT, KAMENIKH B JpYV-
rue MeJiKkme npeimMeThbl. P’EME‘CJ’IEHHHKH H TOpProeibl MOJbB30BAJTHCE JJIA
cHéTa JOCKOH, pasrpadeHHoi Ha cToJabIbl, HA KOTOPOH ¢ NOMOIILIO
KAMEIIKOB OTKJAJABIBAJINCH €IWHHNIILEI PA3JIWYHBIX PaspAajoB. ITV A0CKY
HAa3eIBAJIH abarom. DT PHMJAH K HAM [NPpHINJA0O CHOBO +HAJBKYJJAALIMA®S,
4TO O3HaA4YaeT OYKBAJBLHO +«CYET KaMeNIKaMH#». ¥ COBEpINeHCTBOBaAHHE
abaxka npueeso K noasaednio cuetToB (B Jlpesnem Kurae — «cyan-uans,
B Anoaun — «copaban»). Pycckue cuérnl noasuanck B X VI B.

Mamuaay A1 MeXaHHYeCKOro NMPOH3BOACTBA apH(MeTHUYeCKHX Hei-
CTBHI HaswiBaioT apudmoMerpoM. OAHMMH M3 MepBBIX TAKHUX MAaIlWH
OBbLJIM MALNHMHEBL, co3gaHubie 8 1641 r. dpannysceum yuénbsin Bareszom
MMacxkamewm (1623—1662) w 8 1671 r, T, Jle#abnumem. Maccoroe pac-
IpoCTpaHeHHe MOJVUHI apHdMoMeTR, CKOHCTRPYHPORAHHBIH B 1874 r. me-
TepOypreeum MexaHurom B. Ozuepos.

PeRoJIONHWID B BHIYUCIHTENLHON TEXHHKE COBEPIIMIH 3JJIeKTPOH-
HBle BBIUHCIHTEIBHBIe MalnDHHEHL (IBM), KoTOphIe DOABHIHCE B cCe-
penuHe XX cronerus. llepsaa SBM Obina cozpasa s CHIA 5 1944 1.
IlepBast corercrag IBM 6nima mocTpoeHa WO PYKOBOACTBOM AKEIEMII-
ka C.A.Jlebegera (1902—1974) B 1950 r. CoBpeMeHHBIC cyIep-
KOMIIBIOTEPbl MoryTt upoussonurs a0 107 onepauuit B ceryuny, u ez
HHX HEBO3MOMKHO MOJETHPOBAHHE PasJINYHLBIX CIOKHEHIOINX MIpOIeccoB B
OKPVKAIOIIeM MHpe.
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CBEAEHUA U3 KYPCA
MATEMATUKU 5-6 KJIACCOB

denMMocCcTb 4Yucen

1. Ilvere @ u b — HaTypalbHBIe 4YHcIa H IpH JeJeHHH a Ha b
B HACTHOM OOAYYaeTcA ¢ U B ocrate r. Torma a=6g+r, TAe ¢ U v —
HATYpalbHBIe YHCIA HJIH HYVIH, npHuém r < b. Hanmpumep:

127|356
105 3 127=856-3 + 22,
22

2. Ecan wmarypannHoe 9ACT0 @ JeJUTCcd Ha HaTrypanlnaoe duceao b, To
4 HASBIBAIOT EpaTHbIM b, a b — penurenem . ITo 03HAYAET, UTO @ = Hy,
e ¢ — waryvpanernoe wucgo. Hanpuwmep, 62 wparno 31, 31 — menn-
reqb 62, rarp rak 62=31-2.

3. IIpocThIM YHCIOM Ha3BIBAETCA TAKOE HATYPAJILHOE 4YHCII0, KOTOpoe
WMEEeT TOTLKO JIRa JIGMATENA — CAWHHUNY ¥ CaMo 2To THCITO,

CocTaRHBIM YHCJIOM HaabIBaeTcd TaKOe HATYPAIbHOE YHCI0, KOTOpoe
HMeeT 00Jee IBYX Je/INTeNei.

Hanmpumep, uncna 2, 7, 43, 109 — npocrtrie, a unena 4, 12, 35 —
cocTapEble. Ymcao 1 He ABngeTcd HH NPOCTHIM, HHM COCTABHEIM.

Besikoe cocTABHOE YHCIO MOMKHO PASJOMHTL HA IIPOCTEIE MHOMHTE-
A, ¥ OPUTOM eIHHCTBEeHHEIM cruocobom. Hanpmmep, 630=2:32%.5-7.

4. Yro0sl HaliTH HAMMeHBIIee O0IIee KPATHOS HECHKOJbBKHX 4HCel, HAa-
10 PAa3JIOoKHTL 2TH YHCAA Ha OPOCTHIE MHOEKHTEJIH H HAHTH TpoH3BeIe-
HME BeeX IONVUMBIIMXCH LPOCThIX MHOMUTENEH, B3AE KaMXAbld H3 HMX
¢ HamboabImuM mnokasatesem. Hanpumep, 72=2%-3% 180=2%3%.5
n 600=2%3:5% Haumenbinee obuiee kpatHoe umcen 72, 180 u 600
pasao 2%.3%.5% =1800.

Yroher HailTH HAHOOABIIHHA 00INHH JEeIHTEIL HECHKOIBEHX 4HCE], Ha-
0 PasJIoKHTE 5TH YHCAA Ha IPOCTHIE MHOMKHTEJIH M HAHTH TPOH3BeIe-
HHe 00IIHX NPOCThIX MHOMHUTENeH, B3AB KaMIbIH 13 HUX ¢ HAMMEHBIITHM
nokasarenem. Haopumep, Hanboaepiminii obigui genutents yucenx 72, 180

u 600 pasen 22-3, T.e, wmeny 12,

CeeaeHna M3 kypca maremarnkn 5—6 knaccos
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9. Ecom uweno oxwamuwsaerTcda mugpon 0 waw mudpoi 5, To OHO jAe-
auTess Ha 5. Eenmn u\esio oKaHYHEBAeTeA JH00E gpyroi nudpoii, To oHO
e eTATeA wa b.

Ecnm uHcllo oEaH4YHBaeTcd 4YE€THOH OHGPOM, TO OHO JelIHTCA Ha
Eean gmero oKaEYHBAETCH HedeTHoM nudipoil, To 0HO He JelnTCda HA
Ecnom cymmMa mugip 4YHcIa JeJHTcd Ha 3, TO H UHACIAO JeJHATCA Ha
Ecnu cymma uudp uMcia He JEIMTCA HA 3, TO YKCIO0 HE JelHUTCH Ha
Ecan cymma mumdp gueaa JeauTes HA 9, ToO B 4MCI0 AeTHTCS HA
Ecnom cyMma mugp UHcIa He JeldTcd Ha 9, To 4Hcao He JAeJHTCA Ha

OObIKHOBEHHbIE aApodwu

6. [IpasuabHoil apobew HaszbiBaeTcd Apobb, Y KOTOPOM 4HCIMTENb
MeHbITIe 3HaAMeHaTeld.

HeupasuinsHoit ppodbiy Hasbipaercsas apodbk, Yy HOTOPOH uYHCIHTENb
DOJIbITe 3HAMEHATEAA HJAH DAaBEH eMYy.

7. OcuoBnoe CBOHCTRO APO0H: ECAW YHUCJINUTENL H 3HAMEHATETH Apodu
VMHOMHATE HJIH PA3AEIHTh HA OJHO M TO e HATYPAIBHOE YWUCII0, TO
TMOJYHIWTCS parmasg ¢ apodn.

8. Hrobn1 mpWRecTH JIpoOW K HaWMeHBIIeMY obImeMy 3maMeHaTesIo,
HAJAOD HAHTH HAHMeHbLOIee 00I0ee HKPATHOE 3HAMEHATEeH ApoOeH; Bbl-
UHCAWTL JOTOTHHTENLILIC MITOMKHTETH, PaifieTUR HauMenLITee obrmee
KpaTHOe Ha KaKIABIM 3HAMeHATeIb; YMHOMHTL UYHCAHTEIbh W 3HaAMe-
HATENb KAMKIOH Ipo0M HA COOTBETCTBYIOIMIAH JOIMOJHUTEJNBHBIA MHO-
HMUTe L. Hampumep, TPURBEAEM K HAUMCHLIITCMY 0DITIeMY 3HAMCHATRIIO

apobn *1?, lT_‘ % Hanmenbsmuii obmui sHaMesHatTenb paseH 36:
1_1-6 6 7 7-3 _ 21 5 _ 5.2 10
6 6-6 36° 12 123 36 18 182 36’

9. Ilpu cnosxeHud apodell ¢ 0MHAKOBRIMH 3HAMEHATEIAMH K UYHCIH-
TeJ}0 INepBol Apo0H IPHUOABIAIT YHCAHTENb BTOPOH JAp0odH H OCTABIAIOT
TOT e 3HaMeHAaTenb. llpn BelumTanump apodel ¢ OAMHAKOBBIMH 3HAME-
vaTenaMy M3 HHCIHTETA TICPBOH JApodW BEIMUTAIOT YHCIWTENL BTOPOH
IpodH H 0CTABIAKT TOT e 3HAMeHATelb.

H 3,2 5 4 1 3

ampuuep, z+e=p §- 5" 5"

I[Ipy chnoxeHMn W BRIYMTAHMM Jpobeil ¢ pasHbIMHM 3HAMEHATEIAMH
CHAYAJIA UX NPHUBOAAT K oDIeMy 3HaAMEHATEeJNIO.

10. Yrobrl mepeMHOKHTE IBe OpoOH, HAAO OEepeMHOMKHTH OTIeJILHO
HX YHCHHTENM M ZHAMEHATE/NHU M LepBoe IPOU3BEEJIeHHEe CHENATh YMCIH-
TEJIEM, A4 BTOPOe — 3HAMeHATeneM. Yrodel pasgeluTs OJHY Apods HA
IPY¥TIVIo, HAOO NeJHMOe VMHOMEHWTE Ha Ipo0b, 00paTHYIO JelHTeNio.

8 3 4 3 5 15

15> 7'5 7 4 28

|

2
Hanpnwmep, 7"

HdecaTu4yHbie apoowu

11. IIpw oxpyTICHUHA AecATHYIHONH ApodW Mo Karkoro-HUOYL paspAana
BCEe CHeAVIOIIMe 34 3THM pPaspagoM umdipbl 3AMEHAHT HYIIAMK, 8 €CJH
OHHW CTOAT TOCTe 3anmaTod, TO WX orbpacwirannT. EclTw mepras caemayio-



ada 3a 2TUM paaspagom uudgpa 5, 6, 7, 8 nan 9, To K nocaeaHel ocTae-
meiica undpe npubasasaior 1. Ecnnm mepsBasa chenyiomias 3a 3aTUM pas-
pagom uugpa 0, 1, 2, 3 man 4, TO MocIHeAHIOIO OCTABIIVIOCA IH(PY He
namenswor. Hanpumep, 4,376 = 4,4, 2,8195 = 2,820, 10,1425 = 10,14.

12. CroskeHHe H BBIUHTAHHE IeCATHUHBIX Apobell BHIDOIHAIOT IIO-
paapanauo. [lpw oTom apodW 3anTUCHIBAIOT OJHY TOJ APYIOM Tak, TTOOR
3anATad OKasaJack mojd samaroii. Hampumep:

4+ 83,4691 - 68,3
48,63 2,275
02,0991 63,025

13. Hrobs YMHOMKHTE OJHY JecATHUHVIO Apo0B Ha JApPYIVH, HaIo
BRIIIVIHETE YVMHOMEHHE, HE {]ﬁ'[]'r:l.II[H.}I BHHMAHHA Ha 3allAThIE, & 3ATEM
B TIOJYUCHHOM TPOM3BeJeHHH OTIACJHThL 3alATOi clIpaBa CTOJMBEKO IIHGP,
CHOJBEO MX CTOHT IIOCJe 3alATOH B 0DOMX MHOMHTEIAX BMecTe.

Yrobel pasmesnTs JecATHYHYIO ApobDb HA TeCATHYHYI, HAJO B JEJIH-
MOM W TOJTUTCTC TTCPCHCCTH 3aTTATLIC BITRDARDO A CTONLKO T[W(l}]_:l, CHOML-
KO HX IIocJe 3alATol B JeiuTeNle, a4 3aTeM BBIINOJHHTL JeleHHMe Ha Ha-
TYpalbHoe HHCJI0. HH.HPI/IMHP:

3,06 12,096 : 2,24 = 1209,6 : 224,
" 24 11209,6 |224

1224 1120 [54

612 896

7,344 89_{;3

14. Yrodbl yMHOKUTE gecaTHYHYE) n1pods Ha 10", mago B aToil apobn
IepeHecTH 3alATYIO Ha n HHEQP BIpaso. YUTo0bl pasieldTh JeCATHUYHVIO
apode Ha 107, Hazo B a10ol apodH HepeHecTH 3AIATYIO HAa n nudp Bae-
B0, Hanpumep,

8,373+100=837.3, 3.4 : 1000 =0,0034.

NMonoXxuresnbHblie U oTpuuuaTesibHbIe YAUCina

15. MoavieM IOJOMKHTEJIBHOIO YHCIAA H HYJIA HASBIBASTCH CAMO 3TO
greso, MoayaeM OTPHTATEeNLIOTe YHeJa Ha3LIBACTCA TPOTHROTIONOFKHOE
eMy [MoJMoEHTenbHoe uuceno, Mogyne uuena a obosHauator |al. Hampumep,

Ejﬁlh_g'lﬁt |U|_ U-p |_218|_ 218-

16. YToOBl CHOEHTE JABA OTPHOATENLHBIX YHCIA, HATO CIOMHTEL HX
MOZVIH H Tepe] MOIVIEHHBIM pPedvALRTATOM MOCTARHTEL 3HAK «MHHYCH.

HT0odB CI0EHTE IBa YHCAA C PARHBIME 3HAKaMH, Hamo H3 00JBIIEro
MOIVJHA BblUeCTh MEHbLUIMI M Lepel ILOJVYEHHBIM PesyibTATOM HOCTa-
BHUTE 3HAK TOND CJAATAEMOTO, MOJIVIL KOTOPOTQ DOMbIIE,

CyMMa ABYVX IPOTHBOIOMOHHBIX UHceN paBHAa HvIo. Hanmpumep,

-3,4+(-1,8)=-56,2, 2,6+(-4,1)=-1,6, -3,6+3,6=0.

CBEEASHWME M3 EVpCa martemartukln 5—b knaccos
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17. Yrobsl w3 OoJHOTO UHCTA BLIYECTH JIPYTOE, JOCTATOUHO K YMCHE-
waeMoMy OPHOSBHTE YHMCI0, IPOTHBOLOJOMHOE BhIUHMTAEMOMY.

Hampwmep, —5-1,9=-5+(-1,9)=-6,9.

18, HrobnLI MepeMHOMKHTE JABA OTPHMATCALELIX UMCIa, HaJA0 MepeMHO-
HHTE HX MOJYJIH.

YHrodLT MepeMHoKHTE JIBA YHCTa C PasnusIMH 3HaKaM#, Hajo nepe-
MHOMHTE HX MOAVJIH H Iepe] NOJIVUEHHBIM Ppe3yiIbTaTOM IIOCTABHTE
3HAK <MHHYC», Hanpumep, —1,2:(-8)=9,6, -3-1,2=-3,6.

19. Yrobel pasfgenuTh OTPHLIATEILHOS YHMCIO HA OTPHIOATEIbHOE, HA-
IO MOAVIL JeTHMOTO PaslelHTL Ha MOIYJIL JeInuTesd.

Urobbl pasiesuTh ABA YHMCIA ¢ PDASHBIMMH 3HAKAMH, HAJ0 MOIVJb Je-
JAAMOT0O PASAETHTE HA MOAYIL ASTUTENAS W MEPe] MOJYVIEHHBIM Pe3Vib-
TATOM MIOCTABHTL 3HAK «MHHVC».

Hanpumep, —4,8 :(—2,4)=2, 3,5 :(-3)=-1,1.

20. Cpepnum apudiMeTHUECKHEM HECKOJbKHMX UHCEl HAZbIBASTCH 4act-
HOoe OT JeJeHHd CYMMBI 5THX YHcel Ha YHCI0 cJaraeMbIX.

NMponopuun
21. Pasencrso aByX OTHOLUEeHMH HaswlsanoT upouopuuei. Hanpumep,
papeHCTEO 2,0 :5=3,0:7 — mnponopumda. Yucroa 2,5 U ¥ — HEpalHHe

usedbl uponopuuu. Yuena 5 u 3,5 — cpejgHue dieHbl npouopuikd. Eemw
MPOTOPIIHA BepHA, TO TPOM3BEAeHHEe €8 KPaiHuX WISHOR PABHO MTPOM3-
BeeHHIO CPeIHHX YJIeHOB. B IIPomopinun MOMAHO MEHATE MeCTaMH Kpaii-
HHEe yjeHbl M CPpejHUe 4JIeHbI.

22, [lge Be/MYMHBLI HABBIBAKTCH IPAMO HPOHOPIMOHAINBHBIMK, €CJH
NpH YBeJIHYeHHNH (VMeHBIIeHH) OJHOH H3 HHX B HeCKOJIBLKO pas Apyrad
yEe/MuYHBaeTcd (VMeHbLIAeTCH) BO CTOMNBKO e pas.

Fern BenmumHEBL TIPSO ITROIIOPHHAOHAJIBHEL, TO OTHOINIEHNMM COOTBEET-
CTBYIOIIHX 3HAYCHHH A2THX BeJIMYHH paBHEIL.

23. [Ipe peTHYHMHE Ha3BIRalOTCA 0OPATHO NPOIOPIHOHAIABHBIME, €CJIH
IpH VBEIHMYEHNH (VMEHBIIEHHH) OJHON W3 HUX B HECKOJIBHEO PA3 APYIAs
yMeHbIIaeTcA (VBeIHYHRAETCA) BO CTONBKO 3{e pas.

Ecnux penuuMHBl 00paTHO IPONOPIMOHANBHBI, TO OTHOLNIEHHE 3HAaYe-
HHIA [J,I[H{}ﬁ I3 BeJJHYHH PEaBHO IIIlﬁp'ﬂTI-I(}'_-"n'I“_'i.-F OTHOIIEHHHK) COOTBETOCTEYVH)-
IMHX 3HAYEHHH APYroil BeJIHYHHELL.

Ceoncrea nencreMmm Haga sumcninamm

24, IlepemecmumenvHoe ceoilcmeo caoxceHud. OT IepecTaHOBHH
claraeMBIX 3HaYeHHe CYMMBI He H3MeHAeTCAd.

Covemameastoe csolicmso ciodceHuda. YTobbel K cyMMe IBYVX 4dHce]
NPUOABUTE TPETHE YHCI0, MOMKHO K IEPBOMY YHCIV HPHOABUTE CYMMY
BTOPOTO W TPETLCTO.

ITepemecmumensvroe ceoiicmeo ymuoxceHuda. OT IepecTAHOBKH MHO-
SHHTEIeH 3HAYeHEe OPOM3BEEIEHIIA HEe HIMeHAIeTCA.

CovemameasHoe ceolUcmeo yMHoxceHud, YTodnl TPoOM3ReIeHNe JRVX
yHcell VMHOMKHTE HA TpeThe YHCIO, MOMHO IepBoe YMCIIO YMHOMKHTHL HAa
IIPOHSBETEHHE BTOPON H TRETHETD.



PH(‘HPF(?FJHHHFJIHHGF ca0llcmen YMHOMEHUA. Hrobw1 YMHOEHTE YHUCJIO
Ha CyMMY, MOMHO YVMHOMHTR 3TO YHCJI0O Ha RKamxgoe cjaraemoe 1 cJao-
FHTE NNONMYYUEHHBIE Pe2YVJIBTATEL.

NMpeobOpa3zoBaHune BbipaXeHun

25. Caaraembie, EOTOPbBIE MMEHT OJMHAKOBYIO DVEBEHHYH) 48CTh, HE-
3BIBAIOTCA TOA00HBIMH CJaraeMBIMH.

26. II1a Toro 4ToOLl OpHBeCTH OOA0DHEBIE ciaraeMble, HAJo CIOHEHTh
X KoapPUIHUEeATsl W Pe3yaLTaAT YMHOKHTL Ha O0mMyHw OVKBEHHYIO
yacTe. Hanpumep, Ha — Ta + 4a = 2a.

27. Ecny mepen cEoOKAMH CTOHT 3HaK «ILIIOC», TO CHODKM MOMKHO
OTYCTHTE, COXPAHHUR 3HAK KAXJI0OTO CJAATAeMOT0, 3aKJIIOYEHHOTO B CKODKHA,
Hanpumep, 3x + (2¢a —y)=3x + 2a — y.

28. Ecin mepen crKoOOKaMHM CTOMT 3HaK «MHHYC?, TO CKODEHM MOMKHO
ONMYCTHTE, U3MEHHB 3HAK KayXJ0TO CIaraeMoro, 3akJIOUeHHOTD B CKODKH,
Hanopumep, da —(2x — 3y) = da — 2x + 3y.

MNMpoueHThl

29. IlpoueHTOM OT HEKOTOPOrD YHCIS HASBIBAIOT OJHY COTYVH) 44CTh
oT aToro uhciaa. oA oboszHaueHHMA OPOLUEHTOB MCIOJNB3VIOT 3HAE .

30. UTobel mepeiiTH 0T BHIPpAMKeHHA 4YMCJIa B HOPOLUEHTAX K 3allcH
B BWIC JCCATHYHOH Apo0W, HMajlo YHCJI0 TROTCATOR pas3jcranTh wa 100,

38

Hanpumep, 38% — aTo 100 — 0,38.

31. Urolel BEIPA3HTE MQECATHYHYIO Apods B OPOUEHTAX, HALO 3TV
Apodb ymHomuTs Ha 100, Eeau umcio BoipaseHo 0DbIKHOBEHHOH Jpo-
OBK), TO CHAYUAJIA HAAO OepeliTH K 33IHCH B BIJe JeCATHYHOH ApodH.

Hanpumep, 0,63 — s10 63%; 1,1 — aro 110%; % = 0,67, sHauwuT
3 — 9TO MPUMepHO 67%.

32. OcHoBHBIe 3aJa4YH HAa OPOUEHTHI.

1) Haxoxcdenue npouermos om JAHHOZO YUCKA,

wr a
Yrobel vaiiTn a% ot unucna b, Hago b YMHOMKHTE Ha 100" Hanpumep,

5
o% or uucia 40 cocrasuswr 40 755 = 2.

2) Haxoxcdenue qlicaa no ezo NpoycHmaM.

Yrobsl HaliTH uHcno, a’e KOoTOporo coctaBiaAioT b, Hamo b paznennTs
i - 5

HA 755. Hampumep, ecom 5% or wuena x pasnnt 40, to x =40 55 =
- 20100, 800.
]

3) Haxoxdenue npowermuoz0 GmMAOWERHURE OB8HX yuced.
Hrodel HAWTH, CKOJBEKO MNPOIeHTOBR YHCAO & COCTARIAET OT 4yHcaa b,

a
HAJJO OTHOIIeHHe F}FMHDH{HTB Ha 100%.

36 . 100% = 87.5%

Hanpumep, uncao 35 or uncaa 40 cocrasiaser

CeeneHrAa U3 Kypca maremartukin 5—6 knaccos
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344. V=20—-2x, conu 0= x <9, V=2, ccnu 9= x< 12, 346. a) IIpu m < —1;
O) mpu m——1; B) mpuw m >—1, 347, a) llpuw m=—1; 0) mpw -1 < m < 0; B) Tpw
m =0, 358, y= 160+ 1,bx; a) 165; 6) 20. 372. IIpH a=-0,4. 373. 2, 3, 4 n 5.
375. a) (4; 0); 8) (=7;0); B), 1) (0; 0); @), e) He mDepecexacr. 378, £=—-0,4, opu-

Hagne:kuT. 381, a) (7: 37); 6) (—3: —-55): B) (1,2; 5); r) (140; 14). 382, Jlcuur.
I'mana 111
389. 6) 4096; r) 16807, 396, o) —96; e) 452, 400, a) —9; ©) 3? E)} —239.

404. a) 0,16; 0,81; 100; &) 245; 3; 453, 409. 18 u 20. 420. a) a Sat . B) a‘a”;
r)ya'ta. 423. 8) m': ) p¥: 1) 10" e) 310 425, 8) 6175 1) 2% ) 0,47, 429, B) a®;
C

3) 0,7°. 431. 1) 1l e) —3= 432, ﬂzi; ;I)—lz;—;. 433. a) 49; 6) 81; =) 25;

r) 0,216, 434, a) xr+3,lF=) 7 ry*t 435.a)3; 6)-2,5; B 90; 1) -1
w4

437. m| .—J, e}[ 3] 439. 105 kv, 442, 202,57, 451, 1) (—ab)*: 1) (2a)%;

.
e) (0,3m)’. 452.8) 1; ) 1; 1) %: e) 50000000. 454. x) x"; e) x*'. 456. B) a™ " *;
r) a®™; ,u] it 459, 6) 8%% 1) 32" 462, 8) ¢''; 1) 2*Y; 1) m*. 465. a) 16; 6) 5;
B) 4; r} 474.a) —2; 6)0,18. 475, a} 0,592; @) 0,012. 476. 5m° em’.
477. 84" en”. 478. a) 11; 6) 3; ) 0. 481. a) E 6) 0,5. 483. a) —3,3x 'v?; 6) —a"b'c;
8) 4%y 1) —0.36a 8" x". 484. B) 64a’b"; 1) -28a’b’; a) —-6x°y?; e) 108a*h?.
487. B) —8a'’t’; 1) rSl:t'”y"; n) —a''Ve'.  488. B) —0,216m Mm% p)dx zr,r”;
a) Y% e) —x'"ym®.  490. a) (927, 491, 8) (-0,2p%% 494, &) 1000m 7;
100m".  495. a) 225a'%  6) 816" p)8p'" 1) -0,15¢": me'?  e) 2"
) —x'% ) 2y't. 496. Uepea 9 pmei. 497. k=15, b=6. 513.x=-2.4,
y=-20,1. 514. a) 1,8a°b'%; 6) 28,8x% % 522, a) 15; &) 88. 523. a) azgz
6} 4851. 524. 8 umcen. 525.a)4; 6) 6. 529.r) 3% 1) 2. 530.8) 2°+ 2 +2
534. a) 98; 6) -8, 542. —1,5. 546 B) 7°"% 1) 3%, 550.6)36; r)0,6; ) - g
552.a) 1,5; 6) 1,5. 553. a) z- 6) 6,8. 538. 1) 0,04; 1) 6,25; 1) 1: e)81.
559. 8) Veasauue 25 5“’, 2%0. 350 =6 1) 63%>3%.5%  560. ) 3%
576. r) 3a°b".

I alV 8 s
588. a] 107; 6) 30. 589. a) —57; 6) 3. 598. a) 233 6) —1,6; B) —371. 599. a) =
6)1; B)3 2 600. a) 24 000; ©6) —10000. 603, r} -26-1; m-n’-T; e)8.

604. a) 0, Ta —4,8a°: 6) 1,6x°+5,5: B) —b* + 13&: r) I,Qy:{— 1.4y + 4. 609, a) x*+
+1lay - yz; 6) a®— 3ab + 5b%  B)4c' - 77+ 6. 611.a)0,2a"+ 0,36a +1,2;
6) 0,7y — 3,75y; B) —4x” + dxy; 1) 2ab®— 4ab— 5b. 612, a) 4¢”b — B*+ 2; 6) 2xy.

Otsetel | 949




613. a) 60; 6) 156. 614. a) —2;6) —1. 617. a) 2xy — x “6) 2xy—y°. 620.a) 10a’+
+12ab + 25°; G) —4F°, 621. a) 3; 6) 1%; 8) 0,3; ) —20; 1) 0; e) % 622. a) 1,23;
6) —2; 8) —1,5; v) -2, 625, a) Jla; 6) na. 628, 6) —5a "b"; r) —2¢'°d", 634, a) 10,5;
8)238; B 0,8; r)-5. 635.a)B80b—11; &)ac+34; B)—-21; 1)42- 24y.
636. a) 26y — 2y%;  6) -y - 1013 B) 2—4dx; 1) 2a’;  n) 4¢*-TH%  e) —3x’y;
M) 3m“—m2n+ 2:12; 2) n®—n®., B637. al '?xz—EDx; a) Pn az; B) ax’— Bagx;
r) 4m' —m? 311 638.a3)-6; 60, 0)8. 639, a)200; -250; 8)0,5.
640. a) 14a —d°; 6) 252 B: B) 16x°— Bx*; 1) ¢!, 646, 4) 7; 6) 8; r) 49; r}l’],d.;
n) —2: e) 0: k) 24; .3}— 647. a) —2; 6) —20; 8)—-1,5; r) —0,3. 648 a] —1: ﬁ]

B) —4; r} 2, 649, }].]ﬂ"j’ 0) —2; B) 1,6; )1 —2. 650, a) 24; 5]13 3 H}l 1—

1 8
n) —52.5; e) —4,5; w) —36; 3) 1:; 11} 0.,4. 651.a) 12,5: 6)17: 8) 17: 1) —25; 11] -

0}% 652. a) 1 i 6) —-0,5; =) —?; r) 28 653. a) -13; 6) 1,5; B) -15: 1) 0,5.
654. a) —3.5; 6} 1; r) 25 n) 17,4; 9}4— 655, 16, 20 1 8 cm. 656. 60, 10 un
66 m”. 657. 28 dropumos. 658. 9 u 3 1. 659. 300 ra. 660. 15(][] M. 661. 9 k.
662. 40 kv, 663. 360 km. 664. 19 1. 665. 8,8 xr. 669. a) - —u 3%, 6) —90d"b",
676, a) 2,28; 6)-22,5; r) 14,4; 1) —-348. 677, a)0; -8; U]' 0; 0,2; B8) 0; 5;

r) 0; 0.4; 1) 0; % e) 0; —4: ) 0; 0.1; 3) 0: 30: m)O0: —?;. 678. 0) 0: 0,6

6)0: 11; 8)0; 0,6: v)0; 10; 1) 0; 0,16: e)0; 0,04. 687.a) (b e)a — d);
B (y—aNx+yk BR2x-TBa-3b); )(x-—yx—y+a); p)(e—2)3a-5);
e)(b—38)5h—17). 68B. r(c+2)e+9)y; mDmla—-btNa—-»>6+3); e)—(x+2y)x

X(4x+8y+1). 689.9kM. 690.a)5; ©6)-1,5. 699, a) x “+ 2x'y—y"
6) n®—2n’p + 2np® - p*; B) @ 2axi-x*; ) b - 2%+ ¢t M a'-Ba’+ 11a—-12;
e) 5x—Tx? —8x+2; =) x"+3x2-8x+10; =) 3y°—Ty P+ Ty—4. 700.a)c’ -
—2cd®~d®; B)x*-2xy+y% B)4a®-8¢+20-3; 1) -3x+8x+Tx—12,
701. a) y'+ 24% - 154%  ©) 2a*+ 8a’- 6a  T03.a) 19— 10; ©6) 14y°-12;
B) 9x; r)a’b + pab® — a®b*; a) 4a — 2ab; e) 3x —y 2. T05. 91x + 1. 713. a) 3;
5) 0,5; 8)0; r) 0. 711 d}—l; 0) 0,2; B) 3.5; 1) —1:]]*. 716. 21, 22, 23.
T17.17, 19, 21. 718. 25 w 10 cm. 719. 36 ca. 720. 12 moeit. 721. 1680 ra.
722, a) 2; 6) 15,5, 727.e)(a+b)Wb—3); =) (x +y)11 —x}, 3) (m + n)k—n).
3 2

T28. ) (m +E)3 k), o) (x+gdk—x). 729 a) - 6 ﬁ] 730, a) 12? 0) 0.
734. a) (x + a)x + 1)  6) [x- Nx+2):; 8 la- 1)a- 4], ) (a + 2)a - 8).
T35. 260 ropos. 736.a) — ; o) —}-. T38.6) —6;: 2: B)—-1; 1. 746.1. 747. 8.

748. 71. 749. a) —Tx" — 14; ﬁ} —~a’+2a+2: B) —2a—106—3; 1) —x°. 758. a) —2;
0)8; r)0,5: r) 2, 762, 1,92; 3,84; 4,8; 5,76, 763. 11. 764. 52. T65. 246,

1
766, 4117. 770, a) 37 G) 2; v) 0,25; r)-3; n)8; e) 3,5, 771. 1 wr. V72, 750




u 800 gr. 773. Eéq. T74. 2,5 q; 150 . 775. 60 xm/g; 50 mm/u; 210 k.

T76. 60 km /v 40 km/u; 24 gm. TT7. 16,5 kv/u. 778, 2.5 km/u. T79. 70 co-
pouex. 780,600 u 800T. 781.480ra. 782 SDI‘ 786. a) 2,3; 6) 0,147,

787. 2) 0; —; 6) 0; —1,6; ) 0; 2; 1) 0; 0,2; x) 0; 1—, e) 0: 1. 788. a) 9(a + 2)

) -27(p- 2. 797.a)—35; 6)156. 800.8; 9; 10; 11. 802, 400 cm?,
803. 360 v, 804, 80 m> 805. 55,25 cm”. 806.a) 2,8: 6) 7: B) 91: ) 4,2
a)0;  e)-30. 809, a)(x—4)x—-6); ©B)(x—-8)}{x—-3); A)(x+4)Nx—3);
e) (x+5ix— 7). 812, a=—4.

'nasa ¥

831. B) 198x — Slxz; T) 1dalb —49; @) 14b; e) —18a"—-162. 832, a) a’+ 81;
6) — ll}x +1; B)12x-9; na 24 4ab. 833.6) 4a B) —216—4; 1) 14 —5h;
) 2.{1 “+daq+ 14; e) 21; + 19y — 40, 834. a) 3; 6] 0; ) —14; ) 130. 835, a) 1,7;
0) o 24, B) 3; r) 3,125, 836.a) 2,2;: 6) 1; B) 12, r) 1. 837. 1) 15¢°— 24¢ + 20;

e) —16a” + 26ab + 2b°. 838, 6) —96 + 485 — 6b%; B) —3x°+ 2x —12. 839.6) 6x° +
+60x*+150x% B)a’-8a+2; r)x"—12x—16. 842.a)IIpn x=16; &) upu
x=0, 845,4a) 18x*+54; 6)a®—8b%, 848.80 wu 90 km/u, 856. a) 10000;

144; 0,16; 6) 400; 25; 81; =) 81; 9; 1. 862. E}Lb'—%uz]. 881. a) 49;

) 16. 856. 6) b +9: B) ¥+ 1; n) 75x°+16; e) 13¢°+49. 887. ) 50n°—49:
e) 5x°+0,25. 889.a) 4 5x; 6) 4m+9; B) 18x° Z2ax —a’; 1) 2ab+ b’
—2a”; k) 32y°— 24xy; a) —8a’— 24ab. 891.23) 2a°-40a+12; 6)1-—12b—
— 106% B) 63p” 1) 28xy — 98y °. 892. a) —1,5; 6) 7. 893. a) 0; 6) —0,5. 897. a) —6;
6) 5; r) 2; o) 2,3. 8B98. 85 u 90 km/u. 903. a) _1:1; B) 44,1.:: B) .:17; r) 1. 904. a) 1;

e)d. 906.a)4d w —4; )9 u -9; B};T " A r) 0,5 u —0,5; n) kopHell Her;

3:-
4 4
el u -1: ®x®)1,5 u —-1,5: 3) s B —& u) KopHeld wner. 907.a)5 u b
2 2 7 7
6006 n —6; B) 3 B 3 ) i H —;—. 911. a) (y — IN5y + 1); 6)(c+ WD —Tek;

B) —(x + )(15x +y); 1) —36(10a—3b); @) 36(3b—4a’): e) (5b - x)(x—3bY).
912. a) (2b -~ 11)(2b + 1) 6) (4 + 3a)(10 1 3a); 8) (3 11m)(5 — 11m);
) —(p+1X3p +1); a) dc(dc—6d); e) —95(2ua . 9h)., 915, 38 cm, 919, a) 0,6;
6) —0,2. 920. 12 kM. 930. a), 6) Ja. 931.6) —0,64x°— 1,6xy"—y*; B) —0,09¢ +
+0,12¢d — 0,04d% r) 16x°— 36x°, 938. a) —0,1; 6) 4,5. 936. ) —y°— 14y — 31;
r)x*—8x—338. 941.a)4; 6)3. 942.a)-1,5; 6)—-2. 944, a) -3y '+ 45"
— ¢ —100; 6) 2a+2, 948, 30 km., 949, 6 wm/u, 958, a) 4y — 1)(x + 3);
0) 6(2—bXD —a); B) —af{c + 4Wb + 5); ) afa + 1)a + b). 959, a) 8(b— 2)
X (15 —a): D) 5y + 3x+ 8 B) € {a— 1)(e + 1); r) x{x — y)x + 1).
962, a){x+yxr—y—1); B)la—bla+b—-1) BY(m+nl+tm—-n); D(k—p)x
“hk—p—-1). 963. a){a—b)a—-—hb+1); B){ct+dle—d+1). 965.a)0; 1; —-1;

251



252

&0 3; —4; 0; —-1; m0; 2; -2, 966.a)0; 6)0; 2. 970. a) 4,6; 6) 19,75.

979.a) 19; 6)15. 980.64. 984.a)1; B) —ﬁ. 989. a) ba—4; 6) Ta—9;
B)—2h—1; T 2b6+1;, 1) 20°—82: e)75. 991.8)5a° —4a—15: 1) —-4b—13:
n) —21a”* +21; e) 186" —12h+2; x) 3x°+22; 3) 10y°— 30y +85. 979. lIpx

=

reex x. 994, a) 4; 6) 1,5; ) 2,625; r) 0. 996. a) :3—;; o) _15: B) Si(] 998. M) 15(x—-1)
*(8x—1); e)@n+3)1—-4n); =) @a+2N3a-+4); 3)(—2x+17)5x—13).

1001. a) 17,4; 6) 17. 1005, a) (2x + 1)(x*+ x + 1); 6) (y— By —y+ 7%
B) ala’® — Bab + 3%); 1) Bx— B2+ °) 1) (2a+ b)(13a¢° — bab + b%; e) (b + 2) X
X (b* — 26b + 244). 1008.a) -4; 6)0,5; B) 2; 1) 2. 1010.a) 34,5; 6) 24.

1015. a) —a* - 1,5a° 1,50 + 17; 6) 4m°”— m* —15m* - 18m® + 81m. 1016. a® -
— 22+ p®. 1019. a) 131; 6) 61: B) 24,125. 1021. a) ITpu @ = 1; 6) upu a = 1.

‘H]ZIE. a) MMpu A=20; B)npw b=1. 1027, a) A7 ) 2b)Ha —6b); 0) B(Th—c¢) ¥

X"+ 2) B) 3y +-3H2—-xH2+x); T)6(ba-—3b)a®+4). 1029.a)2; —-2: -3:
6) %; 3; —3; B)G; r)-1,5; -1; 1. 103L a)(x—pylx+y—1,5); O)(x+a)x

*{x—a+ 0,0 B (2a—-2a+b-1; D) (p+-4cp—4c—1); ) {(a + bla — b+ 6);

ey (x—ylx+y—T). 1032 a) (x+ 2¢)x - 1Nx+1); 6 (2y — SHy — 2y + 2);

) (a— 2)a + 2)a —5H); r) (x —4)(x—3)x + 3). 1033. a) (a + b 3a + b);

9) (b—c)(lle—9b); BY(x—yidx+y)y D(a+1l)a—9). 1034 . a)(a—b—5)x

*{a—b+8) a) (9a — 3b + eM9a + 3b - ¢); ey(be —-b-—c—1)bct+tbte—1).

1035. a) (x + )+ xy + 4§76 x+ x*+t xy +y? B (@ bB)Yat+ 26
r)(p— p°—p+1) m) (26 + 1)(4b°+ b+ 1) ¢) (@ — 5Na®+a+ 25).
1036. a) (x°—xy+y Nx+y+2); & (a"+tab+bNa—b+3) B)(a—bla+b)x
X(a*~ab+b%; r) (x + y)x— y)x” + xy + ).

I'naga VI

1050, (6:6). 1051, a = 3. 1052, 4 wnun 9 moner, 1053, 6 rerpageit. 1054, 4 roy-
Oorme H 6 MenxHx Tapenor. 1055.2 m 7; 4 1 4; 6 1 1 COOTEETCTEEHHO TpPEX-
KEIOTPAMMOBLIX H IBVEKHIOIPAMMOBEIX maxeros. 10587. 17; 28; 39. 1058. 26.

1059. a) 6,16; 6) —4.32. 1060.3) (L+a) (1 —a); 6) (2—-b)2+5)°. 1067. —7.4.
1068. 11. 1070.a) 12; 6) 26.5. 1071.a)-1; 6) 34?. 1081. a) —=; 6) T%.

]
19"
1082, a) 10— 17c*+19¢ —40; &) 21lm*+10m—8. 1083. a) (a + 1)a + x) *
Xila—x) 0)(b+e)b+a)b - 3) 1085, a) (2; 5); 0) (1; -2) B){4; 2); r) (41,5 7T);
m) (—23; —3); e) (V; —4,5). 1086. a) (5; 2); ©) (1; 6); B) (—20; -2); 1) (-1,5; —3,5).

10857, a) u=-0,5, v=0,2; 8)p=3, g=3; E) u=4:1:=—, v=—1%; T) p=2,25,
¢ =—3,5, 1088, a) (—4;3); 6) (—2; 7); ») (—-10; 5); ) (—11;-4). 1089, a) (3; 0,5).

1090.0) [ 1521 i 6) (0,45-7,2). 1091 ) (4.4:1,72); ) 353 -43).
3 S

1092, a) x=7, y=1; bla=-4a, b=1. WL . a)x=-6, y=4; 6la=12,
b=-2; BYm=23, n=-59; rx=-1, y=-5. 1094, a) (-15;12); &) (2;-1,5).

1098. a) (2; 1); 6) (—8; —4); B) (60; 30); ) |'z: %] 1099. a) (5; -2); 6) (—3; 0);



1 1 1
B) (—5;10) 1) (-3; -3,56). 1100. a) [ L 0 ]; 6) (-0,6;-2); Bla=-3 b=33

]; gyy=6, 2=-T7. 11N.a)x=1, y=—"2; 6 u=3, v=-10;

P

r) (2; 1); a) -

(
I.

t\:.]l—-
L

B)x=—4, y=-1;: rpa=10, &=5. 1102. a)x=100, y=1; 6l u=6, v=>5;
B)x=04, y=-0,2; r}a=0,1, b=0.3. 1103, a) y=1,6x—3; 0) y=6x — 23,

i a
B)y=-16x+11; r)y=20-7. 1104 y=22x+11. 1105.y=1zx+12

1106. y=—2j—x +11. 1108. a)(7;-2); 6)(2;1). 1109.a)x=3, y=4; 6) x=6,
y=20; Bym=10, n=12; rju=12, v=15, 1110. a) (9; 8); 6)(-0,8; -0,8);
B)(3;4h D)(—1; 0. 1111, a) x=15, y=12: 6) u=-8, v=6; B) x =12, y=-12;
ra=15, =10, 1114. a) -10x—1; 8) =6y 4. 116,12 u“7Tral ' 1116. B76 u
TAQ mamenuin, 1104, 15 apromobunein. 11056, 23,77 u 10,97 m. 1106. 12 cn.
1120, 5 1 7 memros. 1121, 40 u 170 pyomi. 1122, 15 u 10 mer. 1123, 120
w 180 mgerameii. 1124, 60 xn/a. 1125, 456 w 50 xm/u. 1126. 80 1 60 /.
1127, 5 » 4,5 kn/u, 1128, 18 ga/u, 1129, 55 v 5 kn/u, 1130, 33 v 22 muur,
1131, 35,75 u 29,25 r, 1132. 7,8 u 8,3 r/em®. 1133, 720 u 1200 ra. 1134, 320
u 360 geraneii. 1135. 1,65 = 1,35 m1. 1136. 37000 u 8000 p. 1137. 48 u 32 1.
1138. 360 w 300r. 1139. Ha 64. 1140.8) (p° +2)p*—2p°+4); 1) (3—-m ) ¥
X(9 4 3me+ m*Y, 1151, 4 xe. en. 1156, a) 3; 0) 4. 1157. 6) (1; 18); (2;9); (35 6);
(65 3); (9; 2); (18; 1). 1158. (5; 37); (11; 31); (135 29); (19; 23); (23; 19); (29; 13);
{(31:11); (37;5). 1159. 935. 1160. 214. 1161. 91. 1162, a) Her; ) 5a, B TOU-
re (0;9), 1163, 20, 1164, —0.88, 1174, (7;: -2). 1175, a=-1,5. 1176. b= 2,5,
1177. k=1,5. 1184. a)x=21, y=25; 6)x=1, y=10; B y=16, =z=21;
Nx=9 y=11; DHx=10, y=1; e)u=-0,1, v=02. 1185 a) (—0,25; 1);
6) (—0,5; 1,5); B) (7; 5); r)(4;4). 1186. a) x=4%, Y= 1%; 6)m=-8, n=25;

1
B)x=1, y=1: ryp=2, qg= 3" 1187. ayx=—-5, y=4; dHHu=0, v=4.
1188. a) (b; —4); 8), B), T) pemreHuit Het. 1193. 6 1 2 4. 1194. 3 1 2 4. 1195. 560
u 600 ra. 1196. 15 u 12 cwa. 1197, 40 u 60. 1198, 50 » 60 ke, 1199 20 u
15 peranei.

ATAYMH MOBRIIMENHON TPYIHOCTH

1200. 2, 3, 4, 5, 7T u 13. 1201. a) —4; 10; 6) —11; 7: B) 2,5; 5,6; r)—1,3; 13,3.
1204, 1,25 gr. 1205, 520, 572 u 440 opexos. 1207, 96, 120 11 168, 1208, 36
mw 48, 1209, 12, 24, 36, 48, 1210. Jeaurca. 1212, 77. 1214, 890, 1218, 72,
1221. Ilepeaa mpobs Oonnmme eTOpoi. 1229, 2%_1. 1234, a= 5, b=-8, ¢=1T1,
d=-9.1236. x =3, y—2. 1237.a)x =3, y—4, z=6: B)x—=—4, y=1, 2=05;
B)x=-1, y=0, z=1, 1238, 729, 1239, 24 w 144, wan 48 » 120, uau T2 n
96. 1241. 12 1 30 km/u9. 1242, 8 rocooe. 1243, 40 u 80 gn/u. 1244, 15 gm/4.
1245. 6 gm, 7,2 kM4, 3,06 km/u. 1246, = 114 kr. 1247. B 3 paaa.
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