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JloporHe ceMHKIACCHHKH!

Brl naunpaere HayyaTh HOBKIH yueGHLIA
npeMeT — aazefpy, SABISIONIYIOCS OJIHUM W3
BAXKHEHINUX pas/ieJIoOB MATEMATHKH.

Anrefpa BOSHMEJA TIOJl BIMSHHEM HYXKJ
o6lIlecTBeHHON NPAKTHKH, B peayJibTaTe MOMC-
KOB 00IIMX NPUEMOB pelnenust pasnoodpasHbix
saflavy. AsreGpa HCNOJIL3YeTcss B COBPeMeHHOM
MHpe oueHL IMHPOKo: B (usHKe, OHOJIOTHH,
IROHOMHEKEe, HH(QOPMATHKE, APXUTEKTYpe U JIp.

HUsyuan matematuky B 5 u 6 Kiaccax, B
HAYUHJHCH BHIIOJHATE PaziinuHbie JleHcTRHs ¢
1eJILIMH YHCeSIaME M IPOGHMH, HAXOJNTL KOPHH
VpaBHeHWH, pelnaTh TeKeTopble aajgaun. B 7 wiac-
ce BLI y3iaeTe e1é MHOro HoBoro. Bul HayunTech
BLITIOJINATEL PA3NHUHLIC TOMJICCTROHHEIE MTPeob-
pa30BaHUA: CIOXKEHHe, BRIUMTAHHE H YMHOMKe-
HME MHOPOWIeHOB, pasjioReHue MHOIOYWIeHOB
HA MHOMCHTEJIM W MHOToe Jipyroe. JTo jlacT BaM
BOBMOIKHOCTEL PellaTh pasHooGpasiblie 3ajauM.
BriepBrie BRI ya3HaeTe o cnocolax perenust cuc-
TeM ypaBHenuit ¢ isyms nepemennniMu. Tenepn
BRI CMOJKETe pelllaTh TeKCTOBEIe 3aJlauH, HC-
10JIL3YS He TOJILKO YPaBHeHMs ¢ OJHOH lepe-
MEeHHO#H, HO M CHCTEeMbl YpaBHeHHH ¢ JIBymMs
nepeMeHdBIMH. Bhl nosgakoMHuTech ¢o CBOMCT-
BAMH HEKOTOPHIX (DYHKIIHIT, HAYYHTECH CTPOUTE
UX rpaduku. 3nanust ¥ yMeHus, npuobperén-
HEIe Ha ypokax anreGpnl B 7 KJjacce, MOMOryT
BAM [IPH H3YUeHHH MHOTMX IIKOJBLHEIX NpejiMe-
TOB: I'eOMeTPUHM, HWHMDOPMATHKH, (UBHKH, XH-
MHH H J(p.

Hapeemen, uro, 3anuMasich 110 dTOMY yued-
HHRY, BLI OJ00KTe HOBLIH YUeOHLIH npeamer —
anre6py. Jlas vroro, npexje Bcero, HalHcaH-
HOe B HEM JIOJDKHO OBITH mHoHsTHO. [loaTomy
B OOBLACHUTONBLHBIX TEKCTAX HOAPOOHO paszbiac-
HAeTeH HOBWH MaTepHall, NPHBOJATES pellenus
pasMIHLIX 3ajad. OHH NOMOryT Bam pazofpaTh-
csl B H3Y4YaeMLIX NPHEMAX npeofpasoBanms BLI-
paskeHuii, pelleHHs] YpPABHEHHH, [OCTPOeHHs
rpadgukoB (pyHKIHIE 1 ap. MaTepuan, KoTopulii



HYKHO 3allOMHHTL, [leyaTaeTcd Ha IBeTHOM ¢oHe, UToOL Bhl 0DPATHIH
Ha Hero BHMManKe. Fesin Bol 3a0b1JIM YTO-TO W3 palee H3YYeHHOro, TO MO-
seTe obpaTHTHES K pasjiesy « CBe/IeHHs H3 Kypea MaTeMaTHRH 5—6 kiac-
cons. KonTponennie Bonpochl 1 3a/janus, NOMEIENNLIC B KOHIE KaskJoro
naparpaga, no3aBosiAT BAM 3aJIYMATLCSA O CYTH M3YUCHNOro MaTepHaia.

B yue6uuke pam npejnaraiorcs pasHoofpasnnie ynpaxknennsa. Ha-
JleeMces, YTO Bbl IPUMETe aKTHBHOE YYACTHe B BLINOJHEHHH YIpaXkHeHu i
1OJ| HAZBAHHMEM «3ajlavua-HecliefloBAHNEe s, PACCUNTAHHLIX HA KOJUJIEKTHR-
Hoe ofcy/lenre PUEMOB pPellieH s, a TakKe 3allaHui, npeauasHavyen-
HEIX JUisi paGoThl B napax. Buimoansisi Takue 3ajlanns, Bul HayduTech
NPHCIYIIHBATLCS K MHEHHIO TOBAPHINEH W OTCTAMBATE CBOIO NOBHMITHIO.
IIpn paGote ¢ yueGHMKOM peKOMeHJ/YeM MCIONL3OBATL CHelMalLHLIH
JIMCK, IJle lIpe/UIaraloTest ylpaskHeHHs, KOTOpble Bbl MOMKeTe BLIIOJIHHTL
Ha KOMIILIOTepe.

Ecnu BEl HHTepecyeTech MATeMATHKOMN, TO Balle BHHManWe, Gesyc-
JIOBHO, NPHBJACUET MaTepHa pyOpHKH «Jlas Tex, KTo XoueT 3naTh G0JL-
mes, MOMeIMENHLIA B KoNIe Kaxgioi rnasnl. Cnenuanbio juis pebsr, na-
XOAAIMX pajocTh B pellleHHl HellPOCTLIX 3a/adu, B yueOHHKe [oMelleHLl
e3ajiauy NOBLINEHHOR TPYJAHOCTHe.

Koneuno, MHOrHM M3 Bac JI0OONLITHO Y3HATL, KAK W [10YEMY 3apod-
JlaJICsl M 3aTeM DasBHBAJCHA TOT WIH WHOH pasjien anrebpel. Jlna orsera
Ha 9TH BoNpockl B yueOnuke jlalotes «Meropuaeckue ceejiennsie .

Jenaem Bam ycnexoB B MBYUCHHH HOBOIO HATEPECHONO NPe/IMETa —
anredpsi.

B yueGHMKe MCHONBRYIOTCH CleAYIONHe VeIOBHbIe 0003HAUEHHS:

— MAaTepHAam, i{.ﬁ"l‘()p!-lﬁ BAHO 3HATH

— TeKCT, KOTOPLIH HYKHO 3ATOMAHTE
HAYAJNO PENIeHHs 3ajaun
OKOHYAHME PeNIeHNs 3aatn
— HAYANO 0DOCHOBAHWS YTBCPMICHWA MW BRIBOJIA (DOPMYJILI
— oKoHuaHHe 0GOCHOBAHMS WIH BLIBOAA
19. — sajanue oBA3ATENALHOTO YPORHS

1201. — aajanMe NOBLINCHHON TPYAHOCTH

YHPaKHEHHA A OBTOPEHNS



B atoid rnase Bbl NOBTOPUTE HavyanbHbLIe CBeleHns U3 anredpsl, ¢ Ko-
TOPLIMK NO3HAKOMWIUCHL B 5—6 Knaccax. Bam yxe npuxoinnoct HaxoauTh
3HaAYeHWs BhLIPAXEHWA C NepemeHHbLIMW, CPaBHMBRaThL WX, pellaTk ypaBHe-
HUA, NPUMEHSTL MX NPY PeLLIeHUK HeCNOXHLIX 3afay. Tenepb aTU 3HaHKA
W yMeHus OyayT paclmpedsl. Bel y3Haete, YTo Ha3bLIBaeTCs TOXAECTBOM,
TOXAECTBEHHLIM NPeodpasoBaHueM, HayuMTech BLINONHATL TOXAeCTBEH-
Hble Npeodpas’oBaHus BLIPpaXeHWd ¢ NnepeMedHbLIMU U NPUMEHITL UX NpY
pelleHnn ypasHeHuid. PaclumpuTcs Kpyr 3afay, KoTopsle Bbl CMOXeTe pe-
WaTh C NOMOLLLIO YpaBHeHWA. Bel caenaete Nepebie LWarv B U3y4yeHuu cra-
TUCTUKW — BaXXHON HayKu, MoMoraioullei pazbuparscs B 3aKOHOMEpPHOCTHX
ARNEHWIA, NPOUCXOAALLMX B NpUpoie K obulecTee.

BbIPAXXEHUA

Pemum sapauy:

«TypHCTHI B TeUeHHe JBYX YaCOB eXaJiH Ha BeJIoCHTIeNaX 10 Imocce
co cKkopoeThio 16 kM/u, a satem mau Jecom emé 7 km. Karkopa jumna
BCEero mapimpyra?s

Ilo mocce TypueThl npoexaiu 16 - 2 km, a secom npouuin 7 km. Ilo-
DTOMY JUIMHA Beero mapuipyrta pasaa (16 - 2 + 7) kM, T. e. 39 kM.

Pemasg sagauy, MBI NOJYUYHIH vucrosoe eévipaxcenue 16 - 2 + 7.

Unenopple BRIPAMKEHHS COCTABISIOTCS M3 YHCE ¢ MOMOIILI0 3HAKOB
JieiicTBHi W croGok. TlpuBefiéM em@ npUMephl YHCJIOBLIX BHIPaskKeHHi:

43:5; 9,6-3-1,2; 5-(7.4-6,1).

Yueso, KoTopoe noJyuaercs B pesayJibTaTe BLINOJHEHUS Jeicer-
BHH B YHCJOBOM BLIPAMKOHWH, HA3LIBAWT JHAYEHUEM 6blpd
NeeHUMA.



Haiiném, sanpumep, snauenwe puipaskenus 12-6 - 36 : 7. Jlas
STOr0 Mbl JIOJIKHBI, coOJolasi NPHHATHIA NOPAJOK JefcTBHH, BhINOJ-
HHTh CHAYalla YMHOMeHHe W JleleHde, a 3aTeM BhIYHTAHHe:

1) 12-6=72; 2) 3b:T=5;

3) 72-5=6T7.

Unesno 67 — anauenue puipaxenus 12 -6 —35: 7.

Ecian B BRIpaXKeHHH BCTPeUAETCH

AeJieHHe Ha HYJb, TO 3TO

BhipaXkeHHe He HMeeT YHCJIOBOIO 3HAYeHHH, TAK KAK Ha HYJIbL
JeJUTL Henb3s. O TakWX BLIpAXKENHSX TonopsaT, YTo OHH He

MMEIOT CMEICHA.

Hanpumep, He MMeIOT cMbIC/A TAKHEe BhIPaXKeHHS, Kak

35:(14-2-8),

YnpaxHeHus

1.

HajiguTe snaueHue BLIpAsKeHHS:

a) 6,965 + 23,3; r) 6,5-1,22;
6) 50,4 - 6,98; n) 0,48 - 2,5;
B) B8 - 9,804; e) 0,016 - 0,25;

BrinonuuTe jeiteTaus:

a) 481,92 : 12 - 20,16; 6) 1,08 -

Haiiure spavenne BhipasceHn:

12 + 4. (-3)°

w) 53,4 : 15;
3) 16,94 : 2,8;
H) 75:1,25.

30,6 - 9,72 : 2,4.

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

BrinonuuTe neicramne:

5.1 3 4 4
Vs*d Yo Ny
7_5 a2 5
Dg-g DE-Ip 93

Brinonuure neiicrame:
a) 4,2 - 8; r) 1,2 - (-5);

: 28.138,
8’ ) 27.17-
gt g
* 7o° 3) 65 10.

se) 38 : (-0,19);

6) —2,4 + 5,6; n) —8-4,5; 3) 16 : 0,2;
B) -2,1 -3,2; e) —0,9-(-0,1) u) —6,4 : (-8).
Briuneaure:

1_g. L [ B 8 ;
wet-s  nd(-Z) w2

2 43, 5 e ge«l=2]

6) _277"‘+4‘gv nu-} 12 { s}) 3} 16-[ 9]'

51_gl. 32 .3 1 (43
B) 53 6-; e) 39 3; H) —32 [ 17].
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10.

11.

12.

13.

14.
15.

16.

17.

Haitaure:
a) 1% umena 240; B) 120% umncaa 8;
6) 40% uncna 15; r) 9,5% uncana 280.

Ha nakere mMonoka HanMeano, 4To B MoJoke couepxcures 3,2%
seupa, 2,5% oenra n 4,7% yraenojion. Kakoe RONIAYECTBO KAMJIOTO
M3 5THX BellecTs cojepyxkures B crarkane (200 r) mosoka?

B (epmepeikom xossdeTBe cobupanu nmo 36 1p NIeHMILI ¢ rekTapa.
ITpuMenenHe HHTEHCHBHOH TEXHOJOIMH 1I03BOJIKJIO VBEJIHUHTE IIPO-
HM3BOJICTBO NMIIIEeHHIL HA TOH 3Ke muomaan Ha 25%. CKoJILKO HeHT-
uepo; NIIeHU Il cTadu coOupath ¢ 1 ra B 9TOM (pepMepcKOM X035 -
cTRe

3a #eckonbko KHHAr ymiatuiau 320 p. CroMMoCTL OJHOH K3 KHHD
coctasuia 30%, a apyroi — 45% wuapacxofopanukix Jlener. Ha
crRoJLKO pyGiied neppasi KHMra Jiemenjie BTOPoH?

Henonkayst Tpy pasa MQpy 2, cocTaphTe BhpaXKeHHe, 3HAYeHHe KO-
TOPOro PaBHoO:
a) 6; 6) 8; B) 3; r) 1.

CocrasuTe Kakoe-HHOY/bL BLIpaXKeHHe, cojleprkaliiee jBa 3HaKa Jeil-
CTBHSI, 3HaUeHHe KoToporo pasuo: a) 12; 6) 0.

M3 pannweiX BHIpaskeHuil BhIGepHTe BLIpajkeHue, He HMellee
cMBICIA.
1. 126 : (36 -2 -5-8) 3. (1L,7-2-34):11
2. 2,6-13-0,2 4. 0,67
8 0,8-0,4-2

CocraBbre Kakoe-J1H00 BeIpajKeHHe, He HMellee cMbicia.

CocTaBhTe UHCIOBOE BhIpAXKeHHe Jisl pelenus zajgaum: <Mz asyx
HACeNEHHLIX NYHKTOB, PACCTOSHHE MeAy KoTophiMM 40 KM, BhI-
UM OJHOBPEMEHHO HABCTpeuy Jpyr ApYry jBa nemexopa. Kakoe
paccTosinne OyjeT Mex/y HHMH Yepes 3 4, eclii H3BECTHO, UTO CKO-
pocTL ojiHOrO Mnemexoja 4 KM/4, a CKOPOCTL JIPYroro mnemexojia
5 KM/u?s

PemuTe 3ajjauy, cocTapup Brlipaxkenue: «Oun paGouni UaroTonns-
eT sa uac 7 geraseil, a apyroit — 9 aeraneii. CKonsKo jetasieil oHu
H3roToBsaT 3a 4 u?»

HCIIOJ’IBSYH TEpPMHHEI <¢CYMMAas#, <¢pPASHOCTL®, <IPOH3BE/leHHEs H
4YACTHOS », II[)O‘II'ITliﬁTG BhIpaseHHe:

a) 8,5 - 17,3; N 2-9.5+ 14; M) 2,5 (3,2 + 1,8);

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

B) 65: 1,3; x) 6,1-(8,4:4); a1) 8- (1,71 +0,19);

r) 5,6 +0,9; 3) (6,4+7):2; M) 0,36 : 0,3 - 1,78.



18. (3adaua-uccaedosanue.) Uz 36 yuanmnxes xiacea Kaxjbli uayuaer
XO0Ts Obl OJIHH HHOCTPAHHLIH A3LIK — AHMIMACKUN WK HeMellKHil.
HUasecTHo, uTo 25 yuanuxcs U3ydaloT aHrIMicKHil aseik, a 20 yua-
IMAXCST — HeMelKHH sishiK., CKONLKO MPOIEHTOB BCeX YYaluxcs
HayuaioT 00a AsLiKa?

1) Vkazkure unciio yualluxcs, H3YUAIIHX XoTH Ol OJJHH M3 DTHX
ABLIKOB.

2) BriuMcauTe 4HCJIO YHALIMXCS, H3YYAOMMX ofa si3bika — aur-
NHHCKHIE W HeMelikHii.

3) Halijiure, cKONLKO NMPONCHTOB YYAIMXCS M3YUalT 00a sI3LIKA.

ShiDaXeHW C liepevernHbiMm

Jlsurasick co ckopocteio 60 KM/u, aBTOMOOMJIL 3a 2 u Hpoijaér
60-2kM,3a3u—60-3 kM, 3ab u—60-5 KM, 3a 5,56 u—60-5,5 kM.
BooGime 3a ¢ 1 on npoiiaér 60t kM. Uamenss sHavden e t, Mkl MOKeM ¢ 1O+
MOILIO BEIpadcenns 60¢ HAXOAWTE NMYTEL, NpoiijlenNLId apTroMoOHIieM 3a
pasibie MpoMeskyTEH Bpemenu. JIJis oToro jlocTatouno BMecTo GYKBLI ¢
NOJICTABUTEL €6 3HAUCHHE W BHINOJHHTL YMHOXKeHue. Bykmy ¢ B Bripa-
skeHun 601 HABLIBAIOT nepemennoil, a caMo Bulpaxkenue 60f — svipaice-
nueMm ¢ nepemennoil.

IMpusepém em@ npumep. IlyeTh JUIHHB CTOPOH NPSMOYTIOJALHHKA
paBikl @ cM ¥ b cm. Torjia ero nnomajs pasia ab cv® Bripakenue ab
COJIEPIKHT JiBe nepeMeHHbie a U b. OHO HOKAa3KIBACT, KAK HAXOJHMThH ILJIO-
mMajk NPAMOYTOJLHHKA IIPH PA3NWUHLIX 3HAUEHHAX a U b. Hanpumep:

ecima=8ub=11, Toab=8-11=88;

ecnna=2b mb=4, roab=25-4=100.

Eciii B BLIpaskenHe ¢ NepeMeHHLIMH MOJICTARBMTL BMECTO KAadNC-
Jloil nepeMennod Kakoe-nu6o ed snavenue, TO TMOJYUHTCSH
UHCHOBOE Bhipaskenue. Ero snauenne HASLIBAIOT 3HAUCHUEM Bbl-
PANCEHUA € NEPEeMEHHbIMU NPH BLIOPAHHBIX 3HAUCHMSX Ilepe-
MEHHBIX.

Tak, uncno 88 ecTh 3HaueHue BhipaxkeHust ab upp a=8 n b= 11,
quesno 100 ecTh 3HaUeHHe HTOT0 BhipaXKeHus 1pu a = 25 u b = 4.

PaceMoTpuM BhIpaskeHHe . Ipu mobom b # 3 MOMHO HANHTH ero

b-3
B b 13 13 _
anauenwue. Hanpumep, ecnu b = 13, To e T 1,3.

Ilpn b= 3 suHauenue HToro BLIpAXKEeHHs HAHTH HeJL3sl, TAK Kak
B 9TOM cJyuae JiedTent b — 3 pasen nymo. l'osopar, urto npu b # 3 BLI-

paxenue B 2 3 HMeeT CMBICIT, a TIPpH b = 3 oHO He HMeeT CMLICHA.



HekoTophie BhIpa)XeHusli HMEIOT CMBICJ 1IPH BeeX 3HAUeHHHX liepe-

MeHHLIX. [Ip¥MepaMu MOryT CHYIRHTEL BhipaskeHHs
210
x(x+1), ay-4, 2 =

Bripaskenusi ¢ nepeMeHHLIMH HCIIOJL3YIOTCS JIIA BAlMCH QOpMYyA.

PaccmMoTpuM npHMepEl.

Jlio6oe uéTHoe YHCHO M MOMHO LPEICTABHTL B BHE IIDOM3Be/leHHs
qpeaa 2 M enoro YMceia n, T. e.

m=2n.

Ecau B 91y GopMyJIy BMeCTO 7t TIOACTABIATE HeJible YHCIa, TO 3Haqe-
HUAMH [epeMenHo m OyiyT uyéTnrie uncna. Popmyny m = 2n Ha3LIBa-
10T hopMyJioil UETHOrO UHCJA.

Ddopmyny m = 2n + 1, rae n — nenoe 4Hci0, HABLIBAIOT (hopMYJIOi
HeUETHOro uMca.

Ananoruuno (popMylie 98THONO YHCAA MOMKHO 3alHcaTh (POPMYIY
YHEA, KPATHONO JIIOGOMY JIPYIOMY HATYDAJILHOMY YMCIY.

Hanpumep, gopmyay uHcia, KpaTHoro 3, MOMXKHO 3alHCATL TaK:
m = 3n, rie n — eJloe YHCNo.

YnpaxHeHus

19. Haiijiute 3Havenns BLHIpaXKeHWS:
a) 4x — 12 upu x = T; 0; -5;
6) 2,8 - 0,5y upu y = 3; 0; -6.

20. Banonuute TabAMILYy, BLIUHCIMB 3HAUEHHS BhIpaxenuii 3x - 1
H —3x + 1 jusi yKAZAHHKIX 3HAUEHMHH X:

x -2 -1 0 1 2 4 b

3x-1

-3x+1

KakuMu uHcsaMH SIBAAIOTCH COOTBETCTBeHHEBIC BHAYCHMS BHIpajKe-
HMA 3x -1 m -3x + 1?7

21. Haiipure snavenus puipaskendii 10 — 2y w 10 + 2y w sanumurte ux
B COOTBCTCTRYIOIIHE KJIETKH TAONHILLI:

] -3 -1 0 2 3 1 6

10 - 2y

10 + 2y




22.

Kakune anaueHusi IPHHUMAIOT CYMMa X + i W POU3BeJleHHe Xy 1pH
CAeJYIOIMX BHAUYCHHSX llepeMeHHbIX:

a) x=1,2, y=-2,5; B) x=0,1, y=0,2;

6) x=-0,8, y=3; r) x=-1,4, y=-1,67

Halure spavenue Buipaskenus bm — 3n, ecliu:

a) m=-=,n==; 6) m=0,2, n=-14.

b 3
1
BriuncauTe snadyenue BLIpaXKenusa =X - Y, CCJH

2
a) x=2,4, y=0,8; B) x=4,8, y=-2,1;
6) x=-3,6, y=5;

r) x=-4,4, y=-3.

2.:5. BanoinuTe TabJWILY, BLIYHCIHB 3HAYCHHS BLIpaxkenusa a — 2b:

a 5 -2 4 1 6

b -3 3 0 -1 4
a—2b

26.

MaBecTio, 4To NPH HEKOTOPLIX 3HAYCHMAIX X U i 3HAUYCHHME BLIparke-
HuA x — y papno 0,7. Kakoe 3naueHne NIpUHUMAET NIPH TeX JKe X U Yy

BhlpaKeHue:

s g 1. x-y,
a) 5(x-yx 0) y-x B) v r) y_x?
27. WUassectno, uro IPH HEKOTOPLIX 3HAYCHUAX @ ¥ b 3HAUCHHEe BLIpasKe-

28.

29.

30.

Hus @ — b pasno 4. Yemy papHo IpH Tex 3Ke @ W b BLIpajense

12 16
— W? BribepuTe Bepuniii oTBer.

1. -2 2. 2 3. —4 4. 4
Briunenure anauenue BhIpasKenus:

a) ax—3ynpua=l().x=—5‘y:—%;

0) ax +bx +cupma = % x=2,b=-3, ¢=5,8.

OnrrrHoe nosie pasouan na ina yuactia. [lnomaas neproro yuacrka
a ra, a Broporo — b ra. C gRa)¢ioro rekrapa nepsoro yuyactika copa-
M 32 11 NIIeHHILI, a ¢ KaKA0ro rekrTapa BTOporo yuactka cobpanu
40 1. CroAbKO NieHuIs cofpaiu ¢ 000X yuacTKoB? Briuuciure
npu a =120 n b = 80.

Ha erpoiike paGoTtasio 5 Gpuraji, no a 4enoBeK B Kaxjoi, u 3 6pura-
Akl, o b uenoBer B Kaxaoil. CronbKo uesiopex paboTano Ha cTPOM-
ke? Briumenure npu a = 25 u b= 32.
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31. Ha pueynke | ykasadwl JUIHHEL oTpeskoB (B canTumerpax). [Jlns
KA ioi (pUIyphl cOCTABLTE BRIPpasKeHHe JUIST BRIYHCIeNWs ed miolla-
K (B KBaJIpaTHLIX canTHMeTpax).

32. PebOpo kyba papno a m. Ot artoro kyba oTpesal NpsiMOYToJILHEIN NMa-
pajuieJiellune]], BLICOTa KoToporo pasna i m (pue. 2). Haiijure 06%-
éM ocTaBineifcsi yacTH.

33. B 250 r BopgHOro pacTROpa CONNM cojlepikaliochk X T conn. Kakoii cra-
Jla KOHIEeNTpalus pacTRopa nHocie jloGaBienusi B Hero 5 r coiu?
BriGepuTe BepHLIl OTBeT.

b x x+5
1. == .1009 .E222.100% 3. X -100% 4. ZX2.100
250 %2 T = 255 A 255 ®

34. B cnnape onosa U cBHHIA Maccoil 20 Kr collepmalochk x KI' 0JloBa.
Kakum crajio NpolenTHoe cojiepykanie 0JIoBa B cljiape nochie fo6as-
JieHWsl B Hero 2 Kr oJioBa?

35. Jlnuua npsamMoyrojbHuKa a ¢, mupuHa b eMm. Yro osnauaer puipa-
skenue: a) ab; 6) 2a + 2b; B) a+ b; r) 2a?

36. Terpaus ctTouT x p., a Kapapjgam cTouT ¥ p. Yro ozmavaer Buipa-
sKeHWe: a) x+y; 0) 3x +y; B) 2%+ 3y; 1) %?

37. TlpouwTaiiTe, NOJL3YSCL TEPMHHAMHA «CYMMAa», ¢PA3HOCTL», «IIPO-
H3BEJIeHHEe» H «UACTHOE», BRIPAXKEHMe:

a) mx; B) (a + H)x; n) 2x + 1; w) ab + be;
6) 10 + ab; r) m - 8a; e) ~:-+c; 3) (a-b)(a+b).

38. BanumMTe B BHJC BRIPAMKCHHSI:

a) cymmy umcen b U c;

0) pasHOCTH YHCeN a U m;

B) KBaJIpaT uUMcsia X;

r) kyd udcna y;

) CYMMY UHCIa X U IPOHABEJeHHA Yuces a W b;
€) pasnocTh YHeNa m W YacTHOrO YHeeNd X H y;
3K) NIpOM3Be/leHHe CYMMEI uMcesd a U b U uMea c;
3) npousBeleHHe YMCHAa @ H CYMMEI YHCeN X H Y.
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39.

435.

46.

llpH KaKHMX 3HAaUeHHAX IIBI}BMEHIIOﬁ HMeeT CMLICJ BhlpajieHue:

18 1 m—1 Ta 2b
a) S5y +2; O s B : T B ;e
) Sy yogh Weoy WEF By V9o
Kakoe n3 jlanHLIX BHIpa)KeHMiH WMeeT cMLICH Npu N0LIX 3HaUe-
Husx a?

?

12 F 5 o 14 8
Les %50 %3 %+
CocrappTe GopmMyny uucia:
a) Kpatnoro 5H; 6) kparnoro 10; B) kpatnoro 101.

Hanumure gopmyny uncaa, kparuoro 7. Haiigure no stoii (popmyne
JiBA TPEX3HAUHBIX UMcda, KpaTHhX T.

(Mlaz padome & napax.) JlokaxkuTte, UTo BesKoe POCTOR UKCIIO, Ha-
YHHas ¢ D, YBeJHUeHHOe WK yMeHbllenHoe Ha 1, Jenures na 6.
1) IMposepnTe yTeep:ijende na npumepax. OnoMy ydamemyces: pe-
KOMEH/IyeM B3SITh IIPOCTHIE UHCJA U3 TPETLEro JiecATKa, ApPyromy —
M3 CeJILMOTO JleciATHA.

2) O6eynure pyr ¢ JIPYroM, U3 Yero cljiejyer clpaBe/JIMBOCTL YKa-
3aHHOI'O CBOMHCTBRA.

3) IlpoBeauTe AOKa3aTENLCTBO.

Hajdijure uHei0, ecid H3BECTHO, UTO:

a) 3% oToro uuMcna pasuul 1,8;

6) 85% oToro uucaa paBHul 17;

B) 130% ororo umcna pasun 3,9;

r) 6,2% ororo uvena pasunl 9,3.

[Tocne Toro kak us 6maona oranan 30% monoka, B HEM ocTaNoCh
14 5. Croneko JAUTPOR MONOKA OLIIO B OWJIOHE NEpPBOHAYAJIILHO?

IMepeprimonnue nuan #a 15%, sapoj BeIyeTnn 3a mecs 230 cran-
KkoB. CRONLKO CTANKOR JIOJDKeH OLUI BLINYCTHTE 33 MecsiI 3aBoji 110
miauny?

Pemum sapauy: «llmenumnei sacesisiv Jipa ONBITHLIX YYACTKa IJIO-

majasio 48 ra u 60 ra. C nepsoro yuactka cobpanu 1800 i mmenuin,
a co proporo 2100 . Ha kakom yuacTke ypoxKafHOCTL Buile? »

Ypo:kal‘iuoc'rb BhIpazkaeTcHd YaCTHLIM OT JleJlieHHHd MacChl HIeHHUILI,

co0paHnoif ¢ yuacrTka, Ha IJomaAb yiacrka. YTobul ysHaTh, Ha Kakom
yYuacTiKe ypo)lcaiiuoc'rl. BLIINIe, HaJJO CPABHUTE 3HAYCHHA BI.Ipﬁ)ltL‘ll“ﬁ
1800 : 48 1 2100 : 60. Tak kax 1800 : 48 = 37,5; 2100 : 60 = 35, 1O
ypomﬁiioc‘rb BhIIIE HA [IepBOM YUacTHe.



Jlnst n106bIX JIBYX UMCIOBBIX BhIPDAMKEHHH MOMKHO YCTAHOBHTL, paB-
HbLl MX BHAYCHUA MJIM HET, H ecJIM OHM He PABHLI, TO KAKOE U3 HUX GOJbL-
e W Kakoe MeHbIre.

Pesynprar cpapHenusi 3HaYCHUHA BLIPASKEHHH MOXKHO 3alHCATL
B BH/IC paBeHCTBA WM HepaBencTna. Hanpumep, peaynLTaT cpaBnenus
yacTHeix 1800 : 48 u 2100 : 60 mokHO 3anucaTL B BHEe HepaBeHCTBa

1800 : 48 > 2100 : 60,

Eclin BRIpasKeHHs colepikaT NepeMeRbie, TO JUISl PA3HLIX sHaqden i
NepeMeHHbLIX Pe3YJLTAT CPABHEHWS 3HAYCHHH H>THX BRIDAMKEHHH MOMeT
OKRABATLES PARNIHYILIM.

CpaBnum, HApHMep, 3HAUYCHHS BLIpaskeHHMH 2a u a + 4 npu a = 0;
4; 10.

Beima=0,102a=0ua+4=4,r. e upua=_0 BepHo Hepapeucr-
BO 2a <a + 4.

Eenva=4,102a=8una+4=28,T. e. IpH a =4 BepHo PaBeHCTBO
2a=a +4.

Eenua =10, 1o 2a=20ua + 4 = 14, 7. e. upu a = 10 BepHo Hepa-
BEHCTBO 2a > a + 4.

HUnoria tpedyercs YeTAHOBHTL, MMV KAKHMH UMCIAMM 3aKRJI0OUe-
HO 3HAYCHHEe BHIPAXKEHHHA.

Pacemorpum npumep. [lyerh NpH B3BellIHBAHHH MeTATNYECKOTO
MApPHKa YETAHOBHIHM, YT ero macca Gonsime 86 r, no mensine 87 r. O6o-
3HAUMM Maccy mapuka (B rpammax) dyksoit m. Torja pesynanTar Babe-
HIMBAHKHA MOXXHO 3anMcaTh Tak: m > 86 u m < 87, winu unaue: 86 < m
u m < 87.

Jlpa HepapencTna 86 < m u m < 87 MOMHO 3allHCATL B BHJe JIBOHHO-
ro HepapeHeTBa

86 < m < 87.

Hepapenerno 86 < m < 87 unralor Tak: «86 Mennine m M m Menb-
me 87» — unu kopoue: «m Gonuie 86 1 Mensme 87».

PacemoTpum emé oauu npumep. Yucno aHeit B mecsine Menbine 31
uau paspo 31. Obospauum uHcao AHed B Mecsne oyksoi n. Torjga

n<3l wiu n=31.
BumeeTto 9Tol 3anMcy obLIY O IMMHIIYT OJHO HepABeHCTRBO
n<3l

(UMTAIOT: ¢n MEHBINE WJIH paBHo 31s).
Yucno gHed B Mecsne doskille WK pasHo 28:

n>28 win n = 28.
B TakuXx chayudasix Takie IHINYT Kopoue:
n =28
(unTaoT: «n Gonnine UaK paBHo 28s).
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Tak kak n = 28, To 28 < n.

Jlpa nepapenctTBa 28 < n M n < 31 MOXKHO 3allHCATL B BHJIE JIBOMHOIO

HepapeHCeTBa

28<n<3l.

Hepapencrpa, cocTaplieHnbie ¢ OMOILIO 3HAKOB > H <, HasbLiBa-
0T cmpozumMu HepaseHcmaeamu, a nepapelncTea, cocTaniennbLie
€ NOMOINELIO 3HAKOB = M <, HABLIBAIOT HeCcmpozumu.

YnpaxHeHusa

47.

49,

50.

51.

52.

83.

54,
59.

CpaBHHTe 3HAUEHWS] BLIPAMKEHWI: i i ¢ K

a) 2,06 - 3,05 u 21,28 : 3,5; B) 3 +-§ u o2 +:‘-;

6) 97,2 : 2,4 u 62 — 21,6; r) 16—32 " 15-2%.
CpaBHHTe 3HaveHHA Bupamelinﬁ. He BRIMHMCIIHA HX:

a) 56-% " m:%; B) 2,1 -58u21-17T;

6) 9:0,6 u9-0,6; r) 6,13 - 7,67 u -6,13 + 7,57.

CpaBuuTe 3HAUYEHHs] BEIPAsKeHWil, He BLIUMCIAS WX:

a) 6,16 — 7,44 n 7,23 + 8,11; B) 5,7- 3,11 u 5,7 - 2,16;
7, ST N GE 4.2 54:2

0) 24,12 y H 24,12: i r) 65,4 8 u 65,4: re

CpasiuTe 3HAYCNHS BLIPAXKeHHA:

a) 0,7-0,8-0,9 1 0,7+0,8-0,9; 6)
CpaBuHTe 3HAYCHHS BLIPAYKEHHIA:

a) 9,5 —-a u 0,5a upu a = 3,8; 0; 5;

6) 3—-cnde-5npu c=1,6; -3; —6.
CpaBHHUTe 3HAUEHHS BRIPAsKeHWIi:

a) xun-xupu x=28; 0; -3; 6) x u 100x npu x = 5; 0; -5.
CpaBHHTe 3HAYCHHS BRIPAXKEHWId:

a) bm - 0,8 u 0,8m — 5 upu m =-1;

6) abwma:bnpua=4,6, b=0,23.

Bepuo nu Hepasenerso 2x + 5 < 3x nupu x = 4,2; 5; 6,67
ITpounTaiiTe nepapencrTso:

a) 8,1 < 8,14 < 8,6; r) 40 <« -38,7 < -30;

6) 9 < 9,865 < 10; w12<ir<d;

B) -900 < -839 < -800; e) 2,42 < 2-?- < 2,43.



56.

87.

58.

59.

BanuinuTe B BHAE JBOHHOIO HepaBeHCTRa:
a) 8 Mensme 13 1 13 Menbime 15;

6) 4,1 mennme 4,18 u 4,18 mennine 4,2;
B) 63,5 Gonnme 63 ¥ Mennime 64;

r) —8,1 6onsme —11 u Menwme —7;

n) a Gonpme 1,8 n mensiie 2,8;

e) x OoJibille @ ¥ MeHbIne b.

IMonGepure Kakoe-HHOYIL YHCHO, BAKNIOUSHHOE MEMJLY UHCIAMM:
a) 8687 6) 1w 5 M B6R-BL 1) %n g
PeaynnraT sanMiuiaTe B BHje JIBOHHONO HepaBeHCTBA.

3anuinuTe B BHAE JABORHONO HepaBeHeTRa:
a) 0,79 donvme 0,7 u Mmennme 0,8;

6) 6% onsine 6 1 Mensine T;

B) 4,6 Gonsme —10 u Menwie 0;

r) m Ooneie —16 u Menpie —15;

n) k Gonwine 2,65 u menkine 2,66;
e) y Doawine m ¥ Menkslne n.

Ha wkoopaupatnoi npsaMol ToukaMu oTMedenkl yYMcida a, b M ¢
(puc. 3). YrakuTe sl KaKJI0H TOUKH COOTBETCTBYIOIIEe eil uncio,
ecliM U3BecTHO, UTo @ > b u ¢ > a. CoctaBbTe U3 ukcen a, b U ¢ JBo-
HOEe HepaBeHCTBO C IOMOILI BHAKA <.

60.

61.

62.

®

.3

IlpounTaiiTe HepaBeHCTBO:

a) 7,3< x; r) k<0,5; xK) -b<a<-2;
6) y=0,83; n 4,4<n<6,1; 3) x<b<y.

B) a>-10,4; ) 7,6<m<20,8;

Bepuo nm HepaBeHCTBO:

a) x< 5,3 npu x = 2,7; 5,3; 6;

06) y=4,8 upu y = 3,6; 4,8; 7,1;

B) 0,6 < x< 0,8 npu x = 0,5; 0,6; 0,7; 0,8; 0,9;
r) 2,1<y<24upu y=2,1; 2,2; 2,3; 2,4; 2,5?

BanMinMTe ¢ NOMOILLID 3HAKOB HepaBeHCTBa:
a) X MeHbIe WJIH paBHo 8;

0) y Goanme wiau pasno 0;

B) a Gonbine 5 ¥ MeHbINe WJIH paBHO T;

r) b Gonbine HJIK paBHo —2 W Menbie 1.
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69.

3anuuTe B BHJle HEPABCHCTRA:
a) X — OTpHIATeNBHOe THCIIO0;
6) m — NONOMKUTENLHOe YHCIIO;
B) Yy — HEOTPHIATENLHOE YHCIIO;
r) 2z — HeNOJOXHTEeNLHOEe UHCIO.

BanuiuuTe B BHAE JBOHHONO HepaBeHcTBA:

a) x Gonbime WiK pasio 11 U Mensme 12;

6) y Gosrme 50 ¥ Mennme wan pasno 100;

B) a Gonwme 350 u Mennime 400;

r) b Gonvme uinu pasuo —100 u Menwme unu pasno —10,

Oaun apromobunbL npomén 700 kM 3a x u, a JApyroi apToMoGHIIbL
npoweén 630 km z3a y u. CpaBuuTe CpeJlHHE CKOPOCTH aBTOMODHIIeH,
eclHn:

a) x= 12,5, y = 10,5; 6) x=y=14.

CRONBLKO NPONEHTOB COCTABNISOT:

a) uncsno 8 or uncna 200; 6) umenio 2,1 or uucna 147

B peaynnraTe palMOHAJNIHM3AIMH NPOMBBOACTBA VIANOCH COKPATHTH
yHesno pabounx na komGunare. Bmeero 1600 ux ocranocs 1200. Ha
CKOJILKO NMPOIEHTOR COKPATHIOCE YHeso padounx?

Halure spavenme Buipascenns:

a) 37,6 — 5,84 + 3,95 - 8,9; B) 17,1 -3,8
6) 81 - 45,34 + 19,6 + 21,75; ) 81,9: 4,5
BanuimmuTe B BHJie BLIPajKeHHs :

a) CYMMY UHCJA X W [IPOU3Be/leHHs uMces a U b;

06) vacTHO® OT JeJIeHHs] UHCJIA @ HA PA3HOCThL uMcen b W ¢;

B) NPOH3BeJeHHEe CYMMBLI YHCOJ X M d H PA3HOCTH YHcen x W b.

4,5 - 0,5;
0,28 - 1,2.

MpuBeauTe NPpUMEP YUCNOBOTO BbIPDaXEHUS U BbIPaXeHUs C nepemMeH-
HLIMW.

.36 . 42-6-7,
UMeeT NI CMLICH BhipaxeHne: TTT6—33' 3711 '

CpaBHWTe 3HAYeHWs BhipaXeHuil x + 3 U 3x Npu x =—4; 1,5; 5.
MpuBenute nNpuMep ABOWHOIO HepaBeHCTBa U NpoyuTaiTe ero.

Kak yMTaloTcs 3Haku = U <7 Kakoe HepaBeHCTBO Ha3LIBAGTCH CTPOTUM
W Kakoe HecTporum? Mpueeaunie NpUMep CTPororo HepaselcToa, He-
CTPOroro HepaBeHcTBa.




NMPEOBPA30BAHUE BbIPAXEHWUIA

HamoMuuMM oCHOBHBIe CBOMCTBA CJHOMCOHHS H YMHOKeHHSI YHCeJ.

1) Ilepemecmumenwsnoe ceéoitcmeo: pis Nw0OLIX uHcen a v b
BePHEI PABEHCTBA

a+b="b+a, ab=ba.
2) Covemamensnoe ceolicmeo: st NoGLIX ukucen a, b v ¢ nep-
HEl paBeHCTBa
(a+b)+c=a+(b+c), (ab)e = a(be).
3) Pacnpedenumensioe ceoitcmeo: ans noGLIX uncen a, b u ¢

BEPHO pPaBeHCTRO
a(b+c)=ab + ac.

Ha nepeMecTHTeNILHOO W codeTaTellbHOIro CBOUCTB CIHOMEOHUSA clle-
nyer:

B JI0GOH CYMMe MOMHO Kak YroJlHO HnepecTaBidaTh cllaraeMble
H ITPOH3BOJILHEIM ()6[)330?4[ OOBeJIHHSATE X B rpyinhbi.

Mpumep 1. Buuumenum cymmy 1,23 + 13,5 + 4,27,
Jlna ororo yaodHo o0LeIHHATEL NepBoe ciaraemoe ¢ Tperbum. llo-
JYUHM
1,23 + 13,5 + 4,27 = (1,23 + 4,27) + 13,5 = 5,6 + 13,5 = 19.

Uz lepeMecTHTeNLHOI'O H COUeTATeJILHOI'O CBOHCTB YMHOMKeHHA clie-
nyer:

B JIIOGOM ITPOMBBE/IEHHH MOMKHO KAK YTrOo/HO NepecTaBIsTh MHO-
SKUTEJIH W 1IPOM3ROJLHLIM 06pasoM OOLEeHHATE UX B I'PYIIIbI.

HDpumep 2. Haiiném snauenne npouspejgenus 1,8 - 0,25 - 64 - 0,5.
» OO0LeiMHHE NepPBLIH MHOMKUTE)L ¢ YCTREPTLIM, & BTOPOH — € TPeThL-
HM, HOJIYUUM
1,8-0,25-64-0,56=(1,8-0,5)-(0,25 - 64) =
=0,9-16=14,4.
Pacupefienuresbnoe cBORCTBO cpaBe/UIMBO M B TOM cliyuae, Korja
YHCJIO YMHOMKAETCH HAa CYMMY Tpéx u GoJiee claraeMuix.
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Hanpumep, jias niodsix uucen a, b, ¢ ¥ d BepHO paBeHCTBO
a(b+c+d)=ab+ac+ad.

Mgl zHaeM, UTO BRIUMTAHHE MOMKHO 3aMeHHThL CJoXeHWeM, npuba-

BUB K YMEHBIITAGMOMY YHCI0, NPOTHROMOJOMHOe BRIYATACMOMY:
a—b=a-+(-b).

ITO NMOBBOJSICT YHCJIOROE BLIPAJKeHHe BHJA @ — b CUWTATL CYMMOM

yHcesl @ W —b, YHCIoORoe BLIpajxceHHe BHWja a@ + b — ¢ —d cuMTaThL

cyMMoi uncen a, b, —¢, —d n T. 1. PaccMoTpeHHEIe CBOMCTBA JIeHCT-

BUI CHPABEIJIMBLI U LIS TAKHX CYMM.

IIpumep 3. Haiiném snauenue puipaskenuns 3,27 - 6,5 - 2,5 + 1,73.

b DTO BhIpadKeHHe sipnsieTes cymMmoi umcen 3,27, 6,5, -2,5 n 1,73.
ITpuMenun cpoiicTBa CHOMKEHHA, NOJVIHM

3,27-6,5-2,b+1,73=(3, 27 + 1,73) + (6,5 - 2,5) =

=5+ (-9)=
Mpumep 4. Buuneanm npounssejienne 36 - [% - 15_8]
» Muosxurens 71'~ 15_8 MOXMCHO PACCMATPHBATL KAK CYMMY uHces i

" _i%' Henonbsysa pacnpefie/iiTeILHOe CBOHCTBO YMHOMOHH, 10-
NYUHM

36-[ -i]:ms 1l _36.5 -9-10=-1.

1
i 18 18

YnpaxHeHusa

70. Kakune codcTpa JleHCTBHIA 03BONAIOT, HE BRINOJNHAA BRIYHCICHUNA,
~ VTBepMJIaTh, UTO BEPHO PABEHCTBO:
a) 247 + 35 =35 + 247; B) 14 + (16 + 97) = (14 + 16) + 97;
6) 84-19=19 - 84; r) 25-(4+7T)=25-4+25-77
71. Bruuenurte naubosiee pAlHOHANLHEIM crocoboM:
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 - 5,73 - 3,3.
72. Hajinure spaqenue BLIpajcenus:
a) 8,91 + 25,7 + 1,09; B) 7,15-9,42 + 12,85 - 0,58;
6) 6,64 + 7,12 + 2,88; r) 18,9 - 6,8 - 5,2 - 4,1.
73. BunonuuTte jeicTBHe W ODLIACHWTEe, KAKHME CBOWCTRA CHOMECHHS
~ OBLUIM [IPH DTOM MCIOJIB30BAHLL

1 3 5 1
a) 5§+132. 6) 19-6-+10-3-.



74.

75.

76.

i

78.

79.

81.

82,

MYXAMME/L GEH MYCA ANbL-XOPE3MM (787 — ok. 850) —
CpeAHeasuaTtckuil  MatemaTtuk U acTpoHom. Hanwucan
OCHORONONAraKLUME TPAKTATH NO apudMeTUKe W anred-
pe, KoTopbie OKazanu OONLIIOE BAMAHWE Ha PassnTHe
MatemaTuki, OH BNepssie OTAenun anredpy oT apudme-
TMKM M CTan paccMmaTpueaTh e€ KaK CamoCTOSTeNbHbIRA
npeamer.

HajiiuTe sHaueHue BLIpasKeHMs :
3 1 1 6 2 3 2 7
a) 52"2?4-12—4?. 6) 85_63“25+I§.
Briuucnure nanGosiee paldoHaJLHLIM criocobom:
a) 50 - 1,34 - 0,2; B) 25 -(-15,8) - 4;
06) -75,7-0,56 - 20; r) 0,47 -0,4 - 25.
Henonways pacupefie/iHTelbHOe CBOHCTBO YMHOMKEHHMS, BLINOJHHTE
JlefcTBHe:

a) 3%-5; 6) 7-2;}; B) 2%-10; r) 6-4%.
Haiinnte sHaueHue BLIpasKeHus :

a) 3,b-6,8+3,5-3,2; 6) 12,4 - 14,3 - 12,4 - 4,3.
Briuucaure:

a) 15,7-3,00 + 15,7 - 2,91; 6) 4,03 -27,9-17,9 - 4,03,
Jloraskure, uro:

a) cymma 24 - 17 + 17 - 6 pesuresa wa 5;
6) cymma 34 - B5 + 34 - 36 jenuresn na 11.

Jins perckoro cafa Kynuian 5 wabopos kapaujameid 1 10 annGoMon
aas pucosanusi. HaGop kapanjamei ctouT a py6aei, a annGoM cTo-
HT b pybneii. KakoBa cTOMMOCTE MOKYIIKK?

ABTOMOGHIIL JIBHTAJICS £ 9 €O cRopoceThio 60 KM/4 W p Y co cKo-
pocthio 50 km/u. Kakopa cpeiiiss ckopoeTh apToMoOuin?

HajiinTe KOOPAHHATLI TOUEK, OTMEUEHHLIX HA KOOPJHHATHON NpsH-
Mol (puc. 4).
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83. OrMeTLTe HA KOOPAHHATHON NMPAMON TOUKH, COOTBETCTRYIOIAC YHC-
nam 1,4; -1,7; 0,8; —1,2.

84. (/laa paGomut é napax.) Pacnonoxute B nopsjike yoLBanus qucia:
8) 63 6,3 63 B) —1,07; —1,7; 0

6) 2,01; 2,001; ‘2-1!-;-; r) -3,04; -3,02; -3,19.

OTBeT sanMIINTe B BHJe ABOIHOTO HEPABEHCTBA.

1) Pacnpejennte, KTO BLINOJHAET 3ajJlalus a), B), a KTO — 3ajlaHuA
06), '), ¥ BLIIOJIHUTE HX.

2) IlposeprTe ApYr y Apyra MnpaBHibHOCTE BRINOJHCHHAS 3ajadnii.
3) Hcnpasure omiHOKH, eclH OHH JIONYIEHbI.

Haiiném spavenns Buipaxkenwid 3(x+y) v 3x + 3y npu x =05,
y=4
B(x+y)=3(5B+4)=3-9=27,
3x+3y=3-5+3-4=15+12=27.

MEl HONYUHJIK OJIHH M TOT e pesyiwrat. M3 pacnpepenurensHoro
cBoMCTRa cliejiyer, uTo llOOﬁIl'[(! npH JOGLIX 3HAYCHHAX nepeMeHnLIX 3Ha-
qenus pripaxcenuid 3(x + y) U 3x + 3y pannnl.

Pacemorpum Teneph Bulpaskenusa 2x +y u 2xy. llpn x=1, y=2
OHH IIPHHHMAIOT paBHBIe 3HAYEHWH:

2x+y=2-1+2=4,
2xy=2-1-2=4.

OHAKO MOMHO YKa3aTh TAKHe 3HAYCHUS X W I, NPH KOTOPBLIX 3Ha-
qeHHus HTHX BuIpaxkenwid nwe papuwl. Hanpumep, ecium x =3, y =4, 10
2x+y=2-3+4=10,
2xy=2-3-4=24.

) J Jlpa BLIpasKenHs, 3HAYCHUS KOTOPLIX
]JBHHH HDH J!IOﬁHx SHAUYeHHAX llepeMeHHbIX, HASLIBAIOTCH TOMK-
AeCTBEHHO PABHLIMH.

Bripaxenns 3(x + y) 1 3x + 3y ABNAIOTCH TOXK/JECTBEHHO PABHLIMH,
a BRIpaXKeHHH 2x + y U 2xy He SABJIAKTCA TOMJIECTBEHHO PABHRIMH.



PapencTro
3(x +y)=3x+ 3y
BEPHO NP JN1IO0LIX 3HAUeHHAX X W y. Takue paBeHCTBA HABLIBAKTCH
moxwdecmeamiu.

o Pasencrso, sepHoe npH JMOOLIX 3HAYe-
HHSIX nepemmmx HaspIBaeTes ToMeCTROM .

ToxpecTBAMH CUMTAIOT W BepHbIE YMCJIOBLIE PaBeHCTBA.

C npHEMepaMH TOMJECTB BhI yike BeTpevalinch. Tak, TomIecTRAMH
SIBJISIIOTCSI PABCHCTBA, BLIpaXkalolliie OCHOBHLIC CBOMCTBA JIeHCTBHNA naj
UHCIAMM:

a+b=bta, (@a+b)+c=a+(b+ec)
ab = ba, (ab)e =a(be),
a(b +¢)=ab + ac.

Mo:kHO MPUBECTH W APYTHe NPHMepbl TOMIOCTR:

a+0=a, a+(-a)=0, a-b=a+(-b),
a-1=a, a-(-b)=-ab, (-a)(-b)=ab.

Yrolkl HAHTH 3HAYCHHe BHIPAKOHUS Xy — X2 [IPH 3aflalHBLIX 3Have-
HUAX X, y ¥ 2, HAJI0 BLINONHKTE TPpH JieiicTeusa. Hanpumep, npu x = 2,3,
y = 0,8, 2= 0,2 nonyuaem

xy—-x2=2,3-08-23:0,2=1,84-0,46 = 1,38,
DTOT Pe3yILTAT MOMKHO MOJYUHTH, BHINOJHHE JHUIIL JABA JeHcTBIS,

eCJIH BOCTIONILBOBATLESI BLIPAXKEHHEM X (y — 2), TOMJIECTBCHHO PaBHLIM
BLIDAJKEHHIO Xy — X2:

x(y-2)=2,3(0,8-0,2)=23-0,6=1,38.

Mu YOpOCTHIM BLIYHCHCHHS, BAMCHHB BHIDAJKeHHe Xy — X2 TOWAe-
CTBENHO PABHLIM BLIpaXkenueM x(y — 2).

38MQH)V OJIHOIO BBIPDAMKEHHH JIPYTIHM, TOMNJJECTBEHHO PaBHLIM
eMy BbIpa)XeHueM, HazbiBaloT moxcdecmaenulm npea&paaosa-
HueM WJIH NpocTo npeoGpasosauuen BhIpAMIeHHUH.

Tompecrsennble 1peodpasoBaHHA BhLIPAMKeHHH ¢ NepeMeHHLIMH Bbl-
NONHAIOTCS HA OCHOBE CBOHCTRB JICHCTBHI Hajl YMCIIAMH.

ToxnecTsennnie npeoGpasoBants BLIPAKEHHA MHPOKO TPHUMEHIOT-
csl MPH BEIMHCJICHWH 3HAYUCHHUI BLIPAXKeNWI W pellienun JIPyrux 3ajad.

'B nanuueiniemM MOHATHA 4 TOMIECTBEHHO paBHble¢ BLIpaMceHHsAes H « TONe-
cTeO* DYAYT YTOYMHEHKI.
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HekoTopsle ToxlecTReHHEIE IPeOGPA3OBAHMS BAM Y3Ke [IPUXOJIMIOCEH BhI-
HOJHATE, HAIIPHMep NpHBeJleHHe OJ00HLIX CllaraeMblX, PACKPLITHE CKO-
oK. HanoMuuM npasuiia BeITOJHEHHS 9THX NpeolpasoBanuii:

qToOkl NPUBECTH NMOJIoONLIe claaraeMule, HAJIO CIIOKHTE HX KO-
(PMIMEeHnTHl M Pe3yJLTAT YMHOMHTH Ha of6myw OVKBeHHYIO
HACTh;

ecl lepell CKOOKAMM CTOMT 3HAK <IIOCs, TO CKODKH MOXKHO
ONYCTHThL, COXPAHHR 3HAK Kad¢JI0ro claraeMoro, sakjaloiénioro
B cCKOOKH;

ecl nepeji cKOOKAMH CTOMT 3HAK ¢MHHYCs, TO CKOOKH MOMKHO
ONYCTHTL, U3MEHHMB 3HAK KAXKJOT0 cliaraeMoro, 3akJouéHHOIO
B CROOKH.

Mpumep 1. [Ipusesém nojobuiie cliaracMuic B cyMMe
bx + 2x — 3x.
Bocnonkayemesi NpaBuJIoM MpHBEACHAS NOMO0HBIX CAaraeMbIx:
S5x+2x-3x=(b+2-3)x=A4x.

IT1o npeobfpasoBanve OCHOBAHO HA pAcClpe/Ie/IMTeNILHOM CBOMCTRe
YMHOMeHHA.

IIpumep 2. Packpoem ckoOKH B BLIPAJKEHHH
2a + (b - 30).
IIpuMenuM NpaRMIIO PACKPLITHS CKOGOK, Nepejl KOTOPLIMH CTOHT

BHAK «TUTIOCS:
2a +(b—3c)=2a + b - 3c.

ITposepénnoe npeopasosanme OCHOBANO HA COUCTATENILHOM CBOHCT-
Be CHOMKeHHSs.

INIpumep 3. Packpoem cKOOKH B BLIpAXKeHHH a — (4b — ¢).

' BocnonbsyeMmcsi NPAaBHJIOM DPACKPHITHS CKOGOK, mepeji KOTOPHIMH
CTOMT 3HAK ¢«MHHYC»:

a—(4db—-c)=a—-4b+ec.

Brinosnsennoe npeofpasopaiie OCHOBAHO HA paclipe/lesiiTeNlbHOM
CBOMCTBe YMHOKEHHS W COUETATEJILHOM cBoiicTBe ciokenus. Ilokaskem
sro. llpejerasuM B JJaHHOM BHIDAXKEHHH BTOpoe charaemoe —(4b - ¢)
B BHJIe nipousBesiends (—-1)(4b - ¢):

a—(4b-c)=a + (-1)(4b - ¢).
IIpuMeHHB yKazaHHLIe CBOHCTRA JIeMCTBHH, 1HOJYUUM
a—(db-c)=a+(-1)(4b-c)=a+(-4b+c)=a - 4b + c.



YnpaxHeHus

85.

87.

89.

91.

92.

93.

4.

Kakue cpoificTBa jlelicTBMIA HO3BOJSIIOT YTBEPMJAAThL, UTO TOMIECT-
BEHHO DABHEI BLIPAYKeHW:

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

6) (a+2)+xma+(2+x); r) H5(b+¢) u b + 5¢?

SIpnawoTea nu TOXRJECTBEHHO PABHRIMH BLIDAGKeHWSA:
a) (2a)(7b) n 14ab; B) X-yuy-x
6) —2a + 2a u 0; r) (x—yPu(y—x?

SIBnsOTCH JIM TOMAECTBOHHO PABHBIMH BhIPAXKEHMWA:
a) 2+ 8ba u 8ab + 2; B) (@+b)-0na+b;
6) 2x +Tu 2(x+7); r) (a+b)-2u 2a+ 207

Kakue cpoiicTna jleCTBHE MO3BOASAIOT YTREPIK/IATEL, YTO IaHOE pa-
BEHCTBO SIBJISIOTCH TOMKJECTBOM:

a) 12(a - 4)=12a - 18; 6) (x - x)a=0?

Karoe M3 JaHHEIX paBeHCTB He SIBJAAETCS TOXJACCTBOM?
1. 6(x - y) = 6x - 6y 3. 3a-4=a+(2a-4)
2. 25(a—-a)= 25 4. 0,3a - 5b = 1,5ab

YupocrHre BRpaskende, HCNONL3Ysl TNepeMecTHTeNLHO® W covdeTa-
TeNLHOE CBOHCTBA YMHOKeHHs:

a) —6,2a - 5; B) 0,3x - (—12y);

06) 4e - (—1,25); r) 0,16 - (-2,3¢).

YnpocTure BEIpazkeHHe:
a) 1,6 - (-0,2n); 6) —6,4a - (-5¢).

IlpeoGpasyiiTe BeipaskeHHe B TOHECTBEHHO PABHO®, HCIIOJIL3YH pac-
npeflelIdTeNhHoe CBOHCTBO YMHOMeHAN:

a) T(x—y) B) —23 - (2a - 3b + 1);

6) (a - 4b) - 3; r) 1,6 (-3x + 4y - 52).

3amenure BLIpAYKeHHe TOMJICCTBeHHO paBHLIM, MCIONL3YS pacnpe-
AclIHTeNILEHOe CBOHCTBO YMHOMeHHA:

a) 1,2-(5 - a); B) 2,5 (4x - 6y - 2);

6) (m — 4x) - (-6); r) —0,1 - (100a + 105 — ¢).

Cpenn seipaxenui 2(b — a), —-2(a - b), —2a - 2b, —2a + 2b naigure
Te, KOTOpLIe TOMKIACCTBEHHO PABHE BLIpaXkenHio 2b — 2a.

. llpuBennre nojoGHbIe claraembie:

a) ba + 27a — a; B) 6x — 14 — 13x + 26;
6) 126 - 17b - b; r) -8 —y+ 17 - 10y.
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96.

97.

08.

100.

101.

102.

103.

104.

105.

IIpueenuTe nojobHbLIe claraeMbie:

a) 13a + 2b - 2a - b; B) ~b,la — 4b - 4,9a + b;
6) 41x — 58x + 6y — y; r) 7,bx+ y - 8,bx — 3,5y.
IpuBenuTe nofobHLIe claraemuie:
a) Bx — 6y + Tx — 2y; B) 3,bb — 2,4c — 0,6¢ - 0,7b;
6) 27p + 14q - 16p — 3q; r) 1,6a + 4x - 2,8a - 7,bx.
Packpoiite ckoOKH:
a) x+(b+ec+d-m) B) x+y—(b+c—-m)
6) a-(b—c-d) r) x+(a-6)—(c+d).
Sanumure 6e3 ckoGOK BhIpasKeHHe:
a) m+ (a-k-b) B) x+a+(m-2);
6) m—(a—k-b) r) a—-(b-c)+(m+ n).
YHpocTHTe BhIpaskeHne:
a) 5—(a - 3); B) 64 — (14 + Tx);
6) 7T+ (12 - 2b); r) 38 + (12p - 8).
PackpoiiTe ckoOKH H NPUBEHTE NOJOGHLIC cllaraeMLie:

a) x+ (2x + 0,56); B) 41a - (a + 6);
6) 3x — (x - 2); r) 66+ (10 — 4,5b).

YupocTuTe BhpaskeHue U HaWJIMTe ero sHaueHue:
a) (bx - 1) - (2 - 8x) npu x = 0,75;

6) (6 — 2x) + (15 — 3x) npn x =-0,2;

B) 124+ 7x - (1 - 3x) upn x=-1,7;

1) 37 - (x—-16) +(11x - 53) npu x = -0,03.

YupocTuTe BhIpaskenmue:
a) (x-1)+ (12 - 7,5x); r) b-(4-2b)+(3b-1);
6) (2p+1,9) - (7 - p) N y—(y+4)+ -4y

B) (3 — 0,4a) — (10 - 0,8a); e) 4dx — (1 - 2x) + (2x - T).

Jlorkaskure, uto npu NboM a 3nadenne Buipaxenus 3(a + 2) — 3a
paBuo 6.

PackpoiiTe cKOOKH M NPHBEAWTe NOAOOHLIE claraeMble:

a) 3(6 - 5x)+ 17x — 10; r) 2(7,3 - 1,6a) + 3,2a - 9,6;
6) 8(3y +4) - 29y + 14; n) -5(0,3b + 1,7) + 12,5 — 8,5b;
B) 7(22-3)+ 62— 12; e) -4(3,3 - 8c) + 4,8¢ + 5,2.

106. YnpocTuTe BLIpaXienye M HAWIUTE ero snavenmne:

a) 0,6(p—3)+p+2upn p=0,5
6) 1(0,6g - 6) — 14g + 21 npu g = f}



107. CocraBbTe BhIpaXKeHHe 110 YCJOBHIO 3ajlauM M VIIPOCTHTE ero:

a) ¥ Hrops 3 ansboma ¢ mapkamu. B nepsom annGoMe a Mapok, Bo
BTOPOM — na 15 mapok GoJaLine, YeM B HepBOM, 4 B TPETLEM —
BTpoe Goikine, Yem Bo BropoM. CKOJNLKO Mapok B Tpéx annGomax?
6) Ilérp npuotpen 8 omneror norepen «Hagexxnas u 6 Ouneron
notepen «Yjauas. Buner sorepen «¥Yjauas cromsa a p., a Jore-
pen <«Hajesksia» Guin ma 10% noposke. Haiiiure cToMMocTh To-
KYNKH.

108. CpapuuTe 3HAYEHHS BRIpAXKeHHWi, He BRIUMCHAS MX:

1
—— = H =— = 37--m37:;
a)5 678 & Q4 3"? 3
B) 5,6 : 2,5 u 5,6 - 2,5.

OTBeT 3alMIIUTEe B BHJE HepaBeHCTBA.
Texnuueckoe NepeBoopyIcenHe 1exa mo-
3BOJIMJIO BRINYCKATHL B cyTKH 180 cran-
KoB BMecTo 160. Ha cKONBKO NpOLEHTOB
HOBBICHJICH BBIIYCK CTAHKOB B CYTKH?
110. OT™MeThTe HA KOOPJMHATHOW NpsSIMOH

TOUKH, COOTBETCTBYIOIIHE UHCIAM:

-3,9; 2,6; -0,7; 3,2; -1,5; 1,25.

109.

ChopMynupyiTe nepeMecTUTensLHoe U coyeTaTesnLHoe CBOWCTRA Cno-
XEeHUA U YMHOXEHUS, pacnpefenuTensHoe CBOMCTRO YMHOXEHWS.
Kakue BhIpaXeHusi HasbiBAIOTCA TOXAECTREHHO PaBHLIMU? MNpuBeuUTe
NPUMEpP TOXAECTBEHHO PaBHLIX BLIPAXEHWUA,

Kakoe paBeHCTBO Ha3uiBaeTc TOXAeCTBOM? [lpuseaute npumep
TOXAECTBA.

YPABHEHMS C OAHOW NEPEMEHHOM

- Vo BHEHME M ero KopHm

Pacemorpum sapavy: «Ha muokned nonke B 4 pasza Golbine KHUT,
gyeM na pepxnei. Eenw ¢ nmoknelf NMoOJNKH NepecTaBUThL Ha RBepXHIO0
15 KHMP, TO KHMI' HA [OJAKAX cTaHeT NopoBHY. CKOILKO KHHUI HA BepxX-
Hel nonke?»
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Obo3nauumM OYKBOH X UMCI0 KHHI Ha BepxHeil nonke. Torpa umucno
KHHUI' HA HMKHeH noske paBHo 4x. Ecau ¢ HM3KHEHR [OJKH [IepecTABHThH
Ha BepXHWI0 15 KHHP, TO Ha HHXHeH noJike ocranercs 4x — 15 kuwur,
a Ha pepxuei 6yaer x + 15 kuur. o yenosuio sajlaun noclie Takoi nepe-
CTAHOBKH KHHI Ha MOJKAX OKaXeTesl MOpoBHY. SHAUMT,

4x - 15 =x + 15.

Yrobhl HAWTH HEMBBECTHOE UMCIO KHUI, Mbl COCTABHIIM PABEHCTRO,
cofiepakainiee nepemennyio. Takue paBeHCTBA Ha3LIBAIOT ypAGHENUSMU
¢ 00NO0iL nepeMenol WIW YPAaBHEHHAMH ¢ OJIHHM HeHZBECTHLIM.

Ham majo naiTH umcno, NPH NOACTAHOBKE KOTOPOTO BMECTO X
B ypaBHenue 4x — 15 =x + 15 nonyuaercsi BepHoe paBencTBo. Takoe
UMC/IO HAZLIBAIOT peuleHueM YpasHeHus UIW KOPHEM YPAEHeHUA.

N | Kopaem ypaBHeHHs HaablBaeTcs sHaue-
HHe NepeMeHHOM, IPH KOTOPOM ypaBHeHHe o0paliaeTcsi B Bep-
HOe PaBeHCTBO.

Wz ypasuenus
4x - 156=x+ 15

HAXO[AMM, YTO
4x —x =15 + 15,
3x = 30,
x=10.

Ypasuenne 4x ~ 15 = x + 15 umeer ofun Kopenb — qneno 10,

MoMHO IPHBECTH [IPUMephl YPaBHeHWH, KOTOpLle MMeloT JiBa, TPH
# GoJice KOpHeH HIH e HMeloT KopHei.

Taxk, ypaBuenue (x — 4)(x — 5)(x — 6) = 0 umeer Tpu kKopus: 4, 5
u 6. JleiicTBuTeNLHO, Kadkjoe W3 DTUX uHces obpaiiaerT B HYJL OJHH
M3 MHOMKUTeNlel npoussejilenus (x — 4)(x — 5)(x — 6), a 3gauuT, H camo
npousseenne. Ilpu JoGoM JpYyroM 3HaYeHnyd X HU O[HH H3 MHO-
SMHTENeH B HYNL He ofipalllaercs, a 3HAYKT, He olpalaercs B HYJb
M npouspejienne. YpasHenme x + 2 = X e MMeeT KopHel, TAK Kak [pH
MoGoM BHAYEHHH X JieBasl ¥MacTh ypaBHeHMs Ha 2 GoJblle ero npaBoi
HACTH.

PemuTh ypaBHeHHe — BHAYAT HAWTH BCe @ro KOPHHM HIIH JIOKa-
3aTh, YTO KOpPHEWH Her.

Ypapuenue x% =4 umeer jpa kopua — uMena 2 W -2, Vpapuenue
(x - 2)(x + 2) = 0 raroke uMeeT kopHu 2 W —2. YpasHenusi, HMelomue
OJIHM H Te JKe KOPHM, HABLIBAIT PASHOCUALHLIMU YpaSHeHUuAMU. ¥ paB-
HeHusd, He HMewIHe KOpHBﬁ, TAKKe CUHTAIOT PABHOCHIALHLIMH.



lipu pemeHuy ypaBHeHHH MCIONL3YIOTCH cJiejlylolllHe CBOHCTBA:

ec/ii B YPaBHEHHH [IEPEHECTH CIaraeMoe H3 OJ{HOH YacTH B ipy-
I'VI0, UZMEHHUB ero 3HaK, TO HOJYUUTeS YpaBHeHHe, PARHOCHIb-
HOR JJAHHOMY;

eclii obe YacTH ypaBHeHUsl VMHOMHTL HIH PA3JIelIHThE HA OJIHO
H TO JKe OTJAHUHOe OT HYJIsl UMCHO, TO HOJYUHTCH ypaBHeHwHe,
paBHOCHJILHOE JIAHHOMY.

Hanpumep, paBHocHlibLHB ypasBHenus bx=2x+7 u bx - 2x=17T,
PaBHOCHJILHBl TAKMe VpaBHeHHs 6x = 2x + 8 M 3x = x + 4.

Ykasannpie cpoifcTBa ypaBHeHMH MOMHO JlOKasaTh, ONHpPasich Ha
cBOHCTRA YHCHOBLIX PABCHCTB: €CHH K ofleMM YacTaM BepPHOro paBeHncTBa
NpHOABHTE OJIHO M TO JKe UHCI0 WIH 00e uacTH BepHOI'O paBeHCTBa YMHO-
HHUTH HIH pai3fieJiHTL HA OJIHO H TO e OTJIHUYHOe OT HVJA YHCJIO0, TO I0-
JIYMMTES! BepHO® PaBeHCTRO.

YnpaxHeHus

111. Slpasiercst JiM YHcJio 3 KOPHEM ypaBHeHHS:
a) 5(2x-1)=8x + 1; 6) (x - A)(x+4)="T7?

112. Kakwue us uncen —2, — 1, 0, 2, 3 apnsioTes KOPHIMH YpaBHeHHA:
a) x2=10 - 3x; 6) x(x*-7)=6?

113, Spasgercs JH KopHeM ypasHenusi x(x — B) = 6 uncio:
a) 1; 6) —1; B) 6; r) —6?

114. Jlokasxure, uTo Kaxmjoe ua uncen 7, -3 ¥ 0 ABisSeTcH KOpHeM ypas-
Henus x(x + 3)(x — 7)= 0.

115. Jlokasmure, uro kamjuoce uz umcen 1,2 u —1,2 apnsgercs KopHem
ypapHenus x2 = 1,44.

116. Jlokaxcure, uTo:
a) koprem ypapHenus 1,4 (y+5)=7+ 1,4y apnsiercs noGoe qTucio;
6) ypaBHeHHe y — 3 = iy He HMeeT KopHeil.

117. Umeer 1M KOpHH ypaBHeHHe:
a) 2x + 3 =2x + 8; 6) 2y =y?

118. Kaxoe ua ypaBHenuii ne uMeeT KopHei?
1. 2(x+3)=2x+ 6 3. Ad(c-2)=3c-6
2. 2y =4y 4. 3x+ 11 =3(x + 4)

119. CocraBbTe kKaxoe-HMOy/lL ypaBHeHHe, KOPHEM KOTOpPOro sipjisercs
yuceno: a) 8; 6) —12.
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120.

121.

122,

123

.

124

.

125.

ax =

Umeer nn YpaBHeHHe KOPDHHM H CKOJILKOZ

a) |x[=1; 6) |x|=0; B) |x|=-5; r) |x|=1,3?
Samenure:

a) ypaspenue 0,3x = -4 paBHOCMJLHEIM YpDaBHEHMEM C IeJLIMH
KOD(MPHITHEHTAMK;

0) ypasHenue bHx —4 =21 paBHOCHALHLEIM VpaBHeHHEM BHJA
ax ="b, rjge a u b — HEKOTOPLIE YHCIA.

YupocTuTe BhIpaXkeHue:
a) 0,4 (Tx-2)- 1,6 + 1,7x; iB
6) (1,2a — 4) + (40 — 4,8a);
B) 2,56 (4 -3y)-y+2,3; e
r) (14 — 3,60) — (12 + 10,48).
Haiinure snauenmue BLIpascenns
8(3 - 3,6m) - 20 + 23m o
nupu m = 2,5; 1,2; 40.
Ha woopaunaTtnoit nnockoceT (puc. 5)

oTMeueHsl Toukn A, B, C, D, Eun F. Puc. 5
Haiigure HX KOOpAMHATEL.

=

OTMeTsTe B KOOPAMHATHOH IJIOCKOCTH TOUuKH A (—4; -2), B(0; -3),
C(3; -3), D(-2; 0), E(-1; 5), F(0; 1).

Kasxxpoe us ypaBHenui bHx =-4, —0,2x =0, —x = —-6,5 umeer Buj
b, rjpe x — nepemennasi, a u b — uncna. B nepsom ypasHenumn

a=>5, b=-4, Bo sropom a=-0,2, b=0, B Tpereem a =-1, b=-6,5.

Takune VPaBHeHHSsI Ha3LIBAIOT Jduneilnvtmu ypasnenusmMu ¢ odnoil ne

pPeMerHOuU.

BeH

YpaBHenue Bujia ax = b, rue x — Itepe-
MeHHaf, a | b — HEKOTOphLIe YHCIA, HASLIBACTCH JIMHEHHLIM
YpaBHeHHEM ¢ OJIHOH llepeMeHHOMH.

Brisicnum, ¢KOJLKO KOpHEH MOXKeT MMeTL JIMHeHnoe ypaBHeHMe.
PacemoTpum ypaphenue ax = b, B KoTopoMm Kos(HIMEHT a He pa-

uyaio. Pasjieins o6e uacTH ypaBHeHHMS Ha @, HOJIYUHM X= 2. Bna-



UUT, JIHHelHoe ypaBHeHHe ax = b, B KOTOpoM a # 0, uMeeT eJiMHCTBeH-
b
HLIH KOpeHb o

PaceMoTpuM ypaBHeHHe ax = b, ¥ KOTOPOTO KOM(MPHIIHEHT @ paBeH
ayaio. Beanm a =0 u b # 0, To ypapHenHe ax = b He UMeeT KOpHeH, Tak
kak papenctno Ox = b e ABAsieTes BEPHLIM HH NPH kakoM x. Eenna = 0
u b = 0, To moboe spaueHHe X ABJASIETCHA KOPHEM ypaBHeHH:, TAK KakK pa-
peHeTBo Ox = 0 BepHO npu JMw0GoM x.

Jluneiinoe ypasuenue gx =b upu a # 0 uMeer ojlHH KOpeHL,
npu a=0 u b+ 0 He umeer KopHeii, upu a =0 u b =0 ume-
erT GeckoHeuHo MHOIro KopHeil (nw00oe UHCNO sSBJASiETCH €ro
KOpHEM).

Pemenne MHOMMX YpaBHeHHH CBOJMTCS K pPeIICHHIO JHHeHHBIX
ypaBneHuii.
Hpnmep Pemum ypasnenne 4(x + 7)=3 — x.

- Packpoem croOku:
4x +28=3 - x.

llepenecéM ciiaraemoe —X B JIeRYI0 YacTh YpaBHeHHs, a clarae-
Moe 28 B 1IpaByio YacTh, H3MEHHB IIPH DTOM HX 3HAKH:

4x + x =3 - 28.
IlpuBeném nojobHLIe caaraemMuie:

bx = -25.
Pazjienum obe yacTH ypasHenus na 5
x=-5.

ITpumensis cpoiicTBa YpaBHeHHA W BRITIONHSAS TOXACCTBOHHBIC TPEOG-
pasoBaiis, MLl OCHCOBATENLHO 3aMeHSUJIH OJ{HO YpaBHEeHHe JIpy-
MM, PABHOCHJILHEIM eMY. 3HAUWT, KopHeM ypasuenus 4(x+7)=3-x
ABAAETCS YHEHO —5.

B osrom npumepe Hexojinoe ypaBHenHe CBEJIOCH K PaBHOCHJILHOMY
JNHHEHHOMY YpaBHEHHIO, B KOTOpOM KOM(PMHIHEHT NpH HepeMeHHOH
OTJIHUCH OT HyJIA.

Ecayu upy pelieduy ypaBHenusi Mbl IPHASM K PABHOCHJILHOMY eMy
JiMHeHoMY ypaBHenuio Bujia Ox = b, To B 9TOM ciydae JHOO HCXOAHOO
ypaBHenue He HMeeT Kophei, JH6o ero xopneM sipjaseres Jioboe dueno.

Pemum ypasnenne 2x + 5 = 2(x + 6):

2x +5=2x+ 12,
2x-2x=12-5,
Ox=1.
Ilonyuennoe ypaBHeHHe He HMMeeT KOpHeH. BHAUMT, M ypaBHeHHe
2x + 5= 2(x + 6) He HMeeT KopHei.
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Ypasuenue 3(x + 2) + x=6 + 4x cBopuTess K ypasuenwio Ox =0,
KOpHEM KOoToporo sipasiercs Jiwoboe umcio. ClejosaTellbHO, KOpHeM
ypapHeHHs 3(x + 2) + x = 6 + 4x sapngercy Noboe YHCHO.

YnpaxHeHusa
126. Haiigure Kopens ypaBHeHMsI:
a) bx = —-60; r) 6x =-50; w) 0,7x = 0;
6) —10x = 8; n) —9x =-3; 3) —1,5x = 6;
B) Tx=0; e) 0,5x=1,2; u) 42x = 13.
127. PemuTe JHHelHOe YpaBHeHHe:
d o= 13: . ) — %
a) §x—12. B) —dx=—; n) Gy =33
e o 2=
6) §y-9, r) by = 3 e) 7% 0.
128. HajijiuTe KopeHnL ypapHenws:
a) bx - 150=0; r) 12x-1=35; w) T=6-0,2x;
06) 418 - 3x =0 n) x+4=4T; 3) 0,15x + 6 = 51;
B) -1,bx-9=0; e) 1,3x =54+ x; H) -0,7x + 2 = 65.
129. Pewnre ypaBHenue:
a) 2x+9=13 - x; ) l5—-p=;lip—l;
6) 14 -y=19 - 11y; a)l%x+4=%x+l;
B) 0,5a + 11 =4 - 3a; n)z——;zzo:
r 1L.2n+1=1-n; K) x—4x=0;
n 1L,7-03m=2+1,Tm; n) x=-x;
e) 0,8x+14=2-1,6x; M) 5y = 6y.
130. Pemute ypaBHeHHe:
a) 3x - 8=x+6; g)p___§+2p,
6) Ta—10=2 — 4a; e) 0,8-—y=32+y;
u)l _123_1- )H)EI:1‘
6Y " 2 2¥s 7y 2

r) 2,6 - 0,26 = 4,1 - 0,5b; 3) 2x-0,7x=0.

131. HaiijinTe KopeHk ypaRHeHHS:
T a) (y+4)—(y-1)=6y; B) 6x — (Tx — 12) = 101;
6) 3p-1-(p+3)=1; r) 20x =19 — (3 + 12x).

132. Haiigure Kopens ypasHeHHs:
a) (13x — 15) — (9 + 6x) = -3x:
6) 12 — (4x — 18) = (36 + 4x) + (18 — ﬁx},
B) 1,6x —(x-2,8)=(0,2x+1,5)-0
r) (0,5x+ 1,2) - (3,6 — 4,bx) = (4,8 — 03x)+(10 5x + 0,6).



133.

134.

135.

136.

137.

138.

139.

140.

141.

142,

Peminre ypanuenue:

a) bx +(3x - 3)=6x+ 11; B) (x-7)-(2x +9)=-13;
6) 3a — (10 + ba) = 54, r) 0,6 +(0,6y—1)=y+ 0,5.
Ilpy kakoM 3HAYCHHH NepeMeHHol 3Havenue Bupaxcenus 8b — 27

pasno: a) 5; 6) —11; 8) 1,8; r) -1?

ITpu kaxom snadenvM nepeMenHoM:

a) s3HaueHWH BuIpakenuit 2m — 13 U m + 3 paBHLI;

0) 3Hlalle|me BhIpaskenus 3 — Hc Ha 1 MeHbllIe 3HAUCHHS BhIpaXke-
Hus 1 - ¢;

B) 3HaYeHHe Bhipaxenus 2x + 1 na 20 Gosnbine 3HAYCHHS BhIpaxe-
nus 8x + 5;

r) sHauenue X B 3 pasa MeHLIIe 3nadenus peipasenus 45 — 10x;
J1) 3HaueHHe BuipakeHuss 9 — y B 2 pasa Gojabulle 3HaveHus y?

IIpu kaxom sHaucHuH y:

a) 3Havenus Bupakenuit Sy + 3 u 36 — y pasHbl;

0) aHaueHue BhIpasKeHus Ty — 2 GoJibile 3HAUCHUA BhIpaseHus 2y
Ha 10;

B) anadenue Buipaxkenust 1,7y + 37 mennime snadenus BuIpame-
nus 9,3y — 256 na 147

Pemure ypannenue:

a) 2x+5=2(x+ 1)+ 11; B) 3y — (y— 19) = 2y;

6) 5(2y — 1) = 2(by — 10); r) 6x=1-(4 - 6x).
Pemiure ypasuenue:

a) 15(x + 2)- 30 = 12x; B) 3y +(y—2)=212y- 1)
6) 6(1 + 5x)=5(1 + 6x); r) 6y —(y—1)=4+ by.

YkakuTe Bce liesibie 3HAUCHMS Iy, [IPH KOTOPLIX BepHO JiBoiiHOe He-
paBeHceTBO:
a) -b<y<2; 0) 28 <y < 31,2.
IMopGepure Kakoe-HUOY/L YHCIO, 3AKIMOUEHHOE MEMY JaNHLIMH
qpeaaMi. PeaysJLTaT sanMiminTe B BHJE JABOMHOrO HepaBeHCTBa:

G 1.1 ~0.3 1 —0.4: R
a) 7,8 u 7,9; 0) L B) -0,3 n -0,4; r) iy
OTMeThTe B KOOPJMHATHOH INOcKocTH Touku A(-3; 4), B(6; 5),
C(5; 0), D(-3; 0).
YiupocTuTe BLIpaskeHHe H HAjiuTe ero 3HaueHHe:
a) 6,8¢ - (3,6c + 2,1) npu ¢ = 2,5;
6) 4,4 — (9,6 — 1,2m) nupu m = -3,5.
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Ipn pemenvn 3ajiau ¢ NOMOINLIO YPaBHEHWH NOCTYNAIOT Clejyio-
muM obpasom:

0DO3HAYAIT HOKOTOPOe HeHIBECTHOE YHCIO UYKBOﬁ H, HCIIOJIb-
3y§ yCJIOBHE 3ajla4H, COCTABAAIOT YpaBHCHHE;

pemaioT 2To YpaBHenne;

HCTOJIKOBLIBAIOT I'IOJIY'—IeHHHﬁ Pes3yJILTAT B COOTBeTCTBHH C YCJIO-
BHeM 3ajiatin.

3agaua 1. B kopsupe Opio B 2 pasa Menbine abjaok, Yem B sMKe.
IMocne Toro kak M3 KOP3WHKL Nepeinoskuan B s 10 siGiok,
B fAIlI[HKEe HX CTaJo B 5 pas Oonkine, ueM B KopsuHe. CRoNLKO a6JI0K
OnuIO B KOpP3HHEe H CKOJLKO B smmxe?

+ IlyeTs B kopsune Onuio x s6J0K, Torjla B SIMKAKe OLo 2x sS0JIOK.
ITocne Toro Kak M3 KOP3HHE Nepenouau B amuk 10 abnok, B Kop-
auHe crano x — 10 g6nok, a B smure crano 2x + 10 aénok. 1o
VCJIOBHIO 3aJlaud B SIIHKe cTalo B 5 pas Gojbule A6J0K, UeM B KOp-
auHe. 3HAUMT,

5(x ~ 10) = 2x + 10.
Pelium cocraBiieHHO@ YpaBHeHHe:

bx — 50 =2x + 10,
Hx — 2x = 10 + 50,
3x = 60,

x = 20.

CnepopatensHo, B KopauHe ouuno 20 abiok.
Tak kak 2x = 2 - 20 = 40, To B sauwmKe Obso0 40 a6i0K.
Orerer: 20 sonok u 40 abyok.

3agaua 2, [lpegnasnauensnie JUia nocajiku 78 caskeH1eB CMOPOJIHHE
PelluIN pacupejieiuTs Memay TpeMms GpHrajlaMu Tak, uToOHl nep-
BOM OpHraje JocTalock caseHlles B 2 pasza MeHbIlle, YeM BTOPOH,
a TpeThel — Ha 12 camenien Gonbine, yem neppoid. CROJLKO ca-
SKEHIeR HaJlo BRIJIHTL NepBoi Gpuraje?

+ Ilyers neppoii Gpuraje peiiniy BLIEINTEL X caskennes. Torja sro-
poii cneiyeT BuIJEJIMTE 2Xx ca)eHlleB, a TpeThed x + 12 caxeHues.
Ofimee YHeao caskennes X + 2x + (x + 12), uTo 00 ycJioBHIO 3ajlaun
pasno 78.

SuauunT:
x+2x +(x+12)=T8.



Pewmium non YUeHHOoe YpaBHeHHe:

x+2x4+x+12=78,
4x =T8 - 12, 4x = 66, x = 16,5.

Ilo cMuicny 3ajjauM 3HAUEHHE X JIOJDKHO OLITh HATYPaJbLHBIM UHC-
JIOM, a KOpeHb ypaBHeHHs — ApoOHoe umcyio. BHAYWT, paclpeje-
JIMTEL CAMKeHILL] YKAZAHHLIM CHOCODOM HeJb3si.

Orper: Takoe pacnpejiesicHde CasKeHIeB HeBO3MOMKHO.

YnpaxHeHus

143. B oanoii kacce KMHOTeaTpa npojanu Ha 36 Guneros Gosnine, uem
B ApYroi. CRoNLKO OWJIETOR NPOJAlIH B KaMKJI0H Kacce, eclli Beero
ObUI0 npojano 392 ounera?

144. Ha TlapkoBoii ¥ MoJoJiéskHOH YJIHIAX BOCCTAHOBHJIH paspyllieH-

~ Hbie B nogosojibe 19 jomon. Ha [lapkosoi OL110 BOCCTAHOBICHO HA
3 Jloma Mennine, yem Ha Monoaéicnoi. CroNbko foMOB GLIIO BOC-
CTAHOBJIEHO HA KAMI0H M3 5TUX yhun?

145. Ilepumerp Tpeyroannnka pasen 16 cm. Jlpe ero croponnl paBHEI
Mexcy cofoi, M Kaskjas u3 HUX Ha 2,9 cM Gosblie TpeTheit. Kako-
BLI CTOPOHEI TPeYTroJbLHHKA?

146. llporsikénnocTs aBTOMOOMJILHOH Tpacchkl cocTapiser 6940 m.
Boaninyio 4aeTs Tpacehl 3aiHMAaloT JIBA TOHHCS, JUIHHA OJH0I0 U3
KkoTophiX Ha 17 m Gonkine jurmnst Apyroro. Haiigure jutany kasio-
ro TOHHeJsI, ec/IH HA3eMHAas YacTh Tpacchl cocrasisier 703 m.

147. Cmapunnas zadava. W3 ueTwpéx 3mepTBOBaTeJ)ieH BTOPOH jai
B/iBOe GoJibille HepBOro, TpeTuii — Brpoe GoJiblie BTOPOro, MeTBép-
ThIH — BUeTBepo GoJibille TPeTHLEro, a Bee BMecTe fanu 132 pynuid.
CrRONLKO lasl KaXgiuii?

148. Jlnoe paGounx uarotTonunn 86 jgeraseil, NpHuéM nepprlift HArOTOBHA
Ha 15% peraneii Gonsiie, uem BTopoii. CKoJiLKO jeTaleil u3roro-
BHJI KamIblid paGoumii?

149. llpubninb, nonyuenHas (pUpMol 3a
epBLie JiBa KBapTaJa Teryuero ro-
na, cocrapraa 126 000 p., npuuém
NpuiLUIL, NOJYYCHHAS BO BTOPOM
KBaprazne, 6buia Ha 10% Buime, uem
B neppom. Kakyio npubruiL noayuu-

Ja 9Ta GUpMa B neproM Kpaprane?

150. Tpu mrons noayuuin 70 Komiikio-

Tepor. Bropas Imkona moXyYHIJA
Ha 6 KomukTepon GoJikine NepBoi,
a Tperhss — na 10 komnnioTepon
Gonpine BTOpoi. CKONBLKO KOMIIBLIO-
TEpoB MOJIYUKJIA Kamaas mrona?
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151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Ha csutep, manky u mapd uspacxofiopanu 555 r meperu, npuuém
Ha IalKY yiuio B 5 paz MeHbllle IHepeTH, YeM Ha CBHTep, M Ha b 1
Gosbine, deM Ha mapd. CROJILKO MepeTH H3PACXOA0BANIH Ha KaMmoe
nsjienune?

MoxkHO 21 pacnoyoXuTh 158 KHMr Ha TPéx noJkax Tak, uTOOLI
Ha 1epBoil nojke OLUIO Ha 8 KHUI' MeHLIIe, UeM Ha BTOPOil, U Ha
5 kHuUr Gonasine, UeMm Ha TpeTher?

Moscro sin 59 6aHOK KOHCePBOB PA3JIOKHThL B TPH AIMHKA TaK, 4To-
0Ll B Tperhem OLuio Ha 9 Ganok Goakine, Yem B NIEPBOM, & BO BTO-
poMm — Ha 4 OAHKH MeHLIIe, UeM B TpeTheM?

Ha opnom cajiopom yuacTke B 5 pas GoJibllle KYCTOB MaJIHHBI, YeM
na jipyrom. [locsie Toro kak ¢ nepporo yuactka nepecajiniii Ha BTo-
poit 22 kycTta, Ha 0OGOMX YUACTKAX KYCTOB MAJIHHLI CTANO NNOPOBHY.
CKONBKO KYCTOB MaJHHLI OLIJIO HA KaXC(JIOM yuacTKe?

3a 9 u mo TeueHHIO PeKH TEIJIOXO/ NMPOXOJANT TOT e NYTh, UTO 3a
11 u nporus Teuenus. Hainure cofeTBeHHYIO CKOPOCTL TEIIOX0/a,
ecJIM CKOPOCTL Teuenus peku 2 km/u.

Tlo mocee MayT ABe MAITHHLI ¢ OJIHON W TO#H e cropoeThio. Eenn
neppast YBeJIMUKT ckopoeTh Ha 10 kM/4, a BTOpasi YMCHLIIUT CKO-
poeTh Ha 10 kM /u, To nepras 3a 2 4 NPOHJIET CTOJNLKO e, CROJLKO
propas 3a 3 u. C Kakol CKOPOCTBLIO MJIYT ABTOMALIMHLI?

Cmapunnas sadaya. [locnan venoper u3 Mocksrl B Bosoray u se-
JIeHO eMY [POXOJINTE BO Besikuit sient no 40 séper. Ha enenyionmii
Jiens Besaeyi eMy Ol HocJian IpYroi 4esioBek W BeJICHO eMy NpoXo-
AuTL 1o 45 Béper B fleHb. Yepes CKOJBLKO JIHEH BTOPOH JIOPOHHT
nepsoro?

Jlisi pemonTa mMKoJL NpHOLIIa OGpuraja, B KoTopod OLUIO B
2,5 pasa GoJILIlle MaJsSIPOB, YeM IIOTHHKOB. Bekope npopab BrIio-
YHJ B OPUrajy eié yeTupéx Malnsipon, a JIBYX IJIOTHHRORB Nepepd
Ha Jpyroii o6LexT. B pesynnraTe MansipoB B OpHMrajie oKasanoch
B 4 pasa Goasbiie, yeM NA0THUKOB. CKOJIBLKO MAJISIPOB U CKOJLKO
ILIOTHUKOB ObLIO B OpUIajie nepBoHavualibHO?

(/lns paGomwt 6 napax.) B knacce yaures ... yaamuxes. OTaome-
HHe YMela JIeBoYeKk K YHeqy Malbuuikon pasno 5 : 4. Crojakko jie-
BOUYEK H CKOJILKO MAalLYHKOB YUHTCH B Knacce?

1) BuisicHuTe, KaKHe UHCIa, COOTBETCTBYIOLHME CMBICJY 3ajauu,
MOMCHO IMOCTABHTL BMECTO MHOIOTOUWSA.

2) llpepnoskurte Apyr Apyry sakOHYMTL pellleHHe JUis OHOI0 W3
HAWJeHHLIX YHCe.

3) OGcyaure nosnyueHHble OTBeTHI.

B kopsune 0o B 2 paza MeHbIle BUHOIpaja, yem B amuke. [lo-
cJie¢ TOro Kak B KOpP3HHY J'I,OO&RHJIH 2 Kr, B He#H cTano BHHOIpajia
ua 0,5 gr Gonwie, yem B Amuke. CkoNbLKoO BHHOrpaja 6ui10 B KOp-
3uHe?



161. Opuu apbys Ha 2 Kr jerde, ueMm Apyroi, u B 5 pas jerue, uem Tpe-

162.

163.

164.

165.

166.

THH. llepBuii ¥ TpeTHit apoysnul BMecTe B 3 pasa TsKellee, UeM BTO-
poii. Haliure Macey kascaoro apoysa.

B aByx memkax oo no 50 kr caxapa. llocne Toro kak M3 oJiHOIo
MellKa B3sin B 3 pasa OoJbllie caxapa, UeM M3 JIpyroro, B Hém
ocTalock B 2 pasa MeHkIIe caxapa, uem B Jipyrom. CroJikko caxapa
0CTAJNOCE B KaisJIOM Melke?

[locTpoiiTe B KOOPAMHATHON IJIOCKOCTH TOUKY, ¥ KOTOPOi:

a) abcipcca paBHa 3, a OPJAWHATA IPOTHBONONOMHA alCIHCCe;
6) aGcnueca papHa —2, a opAMHAaTa HAa eMHMILY GoJNbine;

B) abciucca pasna 1,5, a opiMNATA Ha eAMIHILY MeHLIIe;

r) abeiucea pasaa 6, a opAMHATA — NPOTHBONOJIOKHOMY UHCIY.

IMoerpoiTe B KoOpAMHATHOW NuockocTH orpesok MN, anas koop-
JMHATEL ero konmon: M (—1; 4) u N(2; -2). Haiigure koopannaTil
TOUEK lepeceueHHsl 9TOr0 OTPE3KA € OCLI0 X H € OCHIO Y.

Haiiawnre snauenue suipaskenns —0,5(70 — 12a) — (8,4a — 140) npn
a=-10, b=-6.

CpaBHHTe ¢ HYJEM 3HAYCHHE BLIPAMEHMS: ) 5
171 _ 178
8 a2 3%
a) 3,52+ 1,7; w422 -53%;, o 25
6,4~ E—g 1= 2%
6) (-2,88) : (-0,9); T) —— e) —.
8 1
1+ 2§

Chopmynupyite onpegeneHne KOpHa ypaBHeHus. ABngetcd nu yuc-
Nno 7 KopHem ypaBHeuus: 6x = 42; 0x = 11; (16 - 2 - 8)x = 0?7

YTo 3HauuT pelunTL ypasHeHue? Pelwnte ypasHewue: 6x =-—12;
x-2x-6=0;bx-4x=6+ x.

Kakue ypaBHeHWsi Ha3bIBalOTCSl PAaBHOCULHLIMW? ChopMmynupyite
CBOWCTBa yparHeHWi. [pueeauTe NpUMep YpaBHeHUsl, PaBHOCUIIbL-
HOIo ypaBHeHuio: bx — 1=3; 0,2x=1,1; 3x - 4x + 6 = 0.

Jaite onpefeneHue JIMHERHOro YpPaBHEHUS C OAHOW NepeMeHHON.
Mpueeaute NpUMepkLI.

B kakom cnyyae ypaBHeHWe ax =b WUMeeT eAWHCTBeHHbLI KOpEeHbL;
“MeeT BeCKOHEYHO MHOTO KOpHel; He UMeeT KopHeil? lMpueegute
npuMepkl.
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. CTATUCTUYECKMUE XAPAKTEPUCTUKM

IIpn mayuenun yueGHOI HArpy3KH YyuallMXcsi BLIAENHJIH FpyHnmy
u3 12 cemuraaccHMKkoB. X NONPOCHIH OTMETHTE B OlIpe/le/IEHHBIA JleHb
ppeMs (B MMHYTAX), 3aTpavednoe Ha BBIIOJHeHHE JOMALIHEro 3ajanns
no anredpe. ITonyunnu Takue JlanunLie:

23, 18, 25, 20, 25, 25, 32, 37, 34, 26, 34, 25.

Mmest oToT psjl JIAHHBIX, MOMHO ONPEJeJHTH, CKOJBLKO MHHYT
B CpejiieM BaTPaTWJIM Yualiuecs Ha BLINOJHENHe JIOMAITHero 3ajianns
no anredpe. Jlna sToro Hajo CIOKHTL YRasannuie 12 uncen u cymmy pas-
JenuTh Ha 12:

234184254204 254 25432437 4+ 344264 344 25 _ 324 _ 97

12 12 =

Yueno 27, noayuenHoe B pesylibTaTe, HasbLIBAIOT cpednum apugme-

MUYECKUM PACCMATPHBACMOrO pAJla YHCes.

CpejlnHM apHOMETHUCCKHAM Pajla YHce)l HasLIBACTES YacTHOoe
OT JleJIeHHA CYMMLI DTHX YHCEeJN HA YHCHO0 CJaraeMuix.

Mul HanuIe, UTO Ha BHIOJHENHe JIOMAIIHero sajanus no ainrebpe
yualuecs saTpaTuau B cpeanem no 27 mun. IlpoBojs ananoruvunnie
HaGJIOfleHUsl 3a DTOH IPYNIOH VUalHXCH, MOMKHO [IPOCHeiuTh, Kakopa
Opina cpejlHasl 3aTpaTa BpeMeHH Ha BHIUIOJHEHHe JoMallHero sajanusa
no ajrefpe B TeueHHe HeJeJIH, CPABHHTL CPEJHION 3aTPATY BpeMeHH
Ha BLITOJHCHHEe B KAKOH-NHO0 JioHL JIOMANINMX 3ajanvid no anrebpe
M PYCCKOMY SIBRIKY M T. . 3aMeTHM, 4YTO JUISl COePLEBHLIX BRIBOJIOB
0 3arpy:KeHHOCTH yUalluXcs JOMAIIHAMM 3aJlaHHAMH HeoOX0JMMO Bhi-
JeNUTE JUIS HaOJM0JeHHH 3HAaUHTeNSLHO 00AbLInyI0 rpynny, yem 12 ue-
JIOBEK.

Cpeiree apudMeTHdeckoe NnpejicTaBiser cobod TO 3HAYeHHe BeJIU-
YUHLL, KOTOPOe MoJydyaeTcs, Korjia cyMMma peex nadiojlaeMLIx snavuenmi
MEICICHHO pacnpejiesisiercs MOPOBHY MeJIy e/IMNHIAMH Habmojenus.
Hanpumep, BLIUHCJIMB cpejiHee apH(ph)MeTHUECKOe V/0eB MOJIOKa, IOJY-
YeHHLIX 3a CYTKH Ha ¢epMe oT BeeX KOpPOB, MBI HaMAEM TOT VI0H, KOTO-
P noayuniy Okl Ha (pepMe B 9TH CYTKH OT OIHOHA KOPOBLI, ecid Ghl Bee
KOPOBEl IABAJIK OJIMHAKOBOE KOJIMYCCTBO MOJIOKA, T. €. HAWJIEM cpejHe-
CYTOUNLIA yJI0H MOJIOKA Ha (hepMe OT 0/iHOI KOpPoBL. AHAJIOrHYHO HAXO-
AST CPeIHIOI YPOXKAHHOCTE Menunkl ¢ 1 ra B paioHe, cpejiHiol0 BLipa-
6oTry pabouero OpHrajikl 3a CMeHy M T. 1I.



Same'ruu. YTO HHOI'jJla BBIMHCJIeHHe cpellHero apﬂﬁlMOTHIINKOI‘O He
Nlaér nonesnod Mupopmanuu. Hanpumep, HenenecoobpazHo HCIOJb30-
BATL B KauecTie oGobINAIONIero MOKA3aTeNsl CPeIHIoID YPOXKAHHOCTE 3ep-
HOBBIX M 0aXUeBLIX KYJILTYP B (pepMepckoM XossiHceTBe, cpeiniiil pasmep
ofyBH, KOTOPYIO HOCAT yUaluecs MIKOJILIL.

B pacemoTpenHoM npumepe Mhl HANULJIW, YTO B cpejiHeM yualjHecs
3ATPATHJIH HA BRITOJHEHHe JOMALITHEro aajlaHuA 1o anreﬁpe 1no 27 MuH.
OiHAKO aHAJIMZ NPHBEJIGHHOrO pHajla JIAHHLIX NIOKA3LIBAET, WTO Bpemsd,
3aTpadenHoe HeROTOPLIMH YYallHMHCSH, CYIEecTReHHO oTiHYaerTcs oT
27 mun, T. e. or cpepnero apudpmernueckoro. Hanbonnimmii pacxoj pa-
pen 37 MU, a HAUMeHLIMHH — 18 Mun. PasnocTh Mexkay HanGoONLITAM
M HAMMEeHLIIIHM pacxojioM BpeMeHH coctasisier 19 mun. B srom ciayuae
roBopsT, UTO paamax paja pasen 19.

PazmaxoM psjia uMces Ha3LIBAETCS PAsSHOCThL MeXAY HanbGob-
UM M HAHMeHBLIIMM M3 5THX UHncel].

Pasmax pdajia HaXOJsT, KOTJla XOTAT ONPJeNINTh, KAK BeJHK pas-
6poc jannnix B paay. Ilyers, manprmep, B TeuciiHe CYTOK OTMCUAIH
KasgJLIH yac TemMnepaTypy Bosjyxa B ropoje. Jlnsa nomyuennoro psajaa
JIAHHBIX [10JIE3HO He TOJILKO BRIYHCIHTE cpefilHee apudMeTHUecKoe, oKa-
3LIBAIOIEE, KAKOBA CPeJIHecyTOMHAN TeMIIepaTypa, HO M Ha#TH pasmax
pAjla, XapakTepUayIoIHi koJefanne TeMllepaTypbl BO3JVXa B TeYeHHe
OTHX CYTOK.

Ilpn ananuse cpefieNWii O BPeMEHH, BATPAYCHHOM CeMHKJIACCHHKA-
MH HA BHIIIOJIHEHHE JIOMAIIIHero 3ajlaHns 110 ajredpe, HAC MOI'YT HHTepe-
COBATH He TOJLKO cpefiHee apH(MeTHUeCcKoe H PAasMax MoJYVUeHHOTo pijia
JIAHHBIX, HO ¥ ApYrue nokazatesnu. Murepecno, Haupumep, 3HaTh, KaKOH
pacxojl BpeMeHH #ABJAeTCH THOHUHBIM JUIA BhileJICHHOH TI'pYIIibl yYa-
MEXes, T. €. KaKoe 9HeJio BeTpedaeTcs B Py JJanHBIX valie Beero. He-
TPY/IHO 3AMETHThL, 9TO TAKHM YHCJIOM siBjisietest unceso 25. onopsar, dro
umnesio 256 — mModa paccMaTpHBaeMoro psja.

Mojioii psijla uHCeJ HAZLIBACTCSI YHCIO, KOTOPOE BCTPOUACTCSI
B IAHHOM PSAJAY udalie ApPyrax.

Psaj uMcen moxer umerh Gosiee OJIHOH MOJIbI, & MOMKET He MMETh
MoJikl copceM. Hanpumep, B psaay uncen

47, 46, 50, 52, 47, 52, 49, 45, 43, 53, 53, 47, 52

JiBe Mojikl — 9To unesa 47 ¥ 52, Tak KaK Kamjioe M3 HUX BCTpeuaercs
B pAAY 10 TPH pasa, a ocTajllbikle YHCJIA — MeHee TPEX pas.

37



38

B papy uucen
69, 68, 66, 70, 67, 62, 71, 74, 63, 73, 72

MOJILI HeT.

Moay psiia JaHHBLIX OOGBLIUHO HAXOJAT, KOI'/la XOTHT BBISIBUTL He-
KOTOPLIH THMIIHUHLIA nokazatens. Hanpumep, ecin uayuawTes JIaHHbLIe
0 pasMepax MYMKCKHX copovek, NPOAaHHbLIX B ONpeJeléHnbid Jenb
B yHHMBepMare, To yjio6Ho BOCHOJLZOBATLCS TAKHM [MOKA3ATENeM, Kak
MOJia, KOTOPLIH XapaKTepH3yeT paszMep, NOJAL3YIOIHACA HAWOOJBIITHM
cnpocoM. CpejiHee apu(MeTHUECKOe B 5TOM cliyuae He JIaBT IOJe3HOi
uHpopmanuu. Moja sipiisiercsi HauboJlee HPHeMJIEMBIM [TOKazaTeseM I1pH
BBISIBJIEHHM pac(PACOBKH HEKOTOPOTo TOBApa, KOTOPOH OTAAIOT 1pejinoy-
TeHHe MOKYNATe)H, eHbl Ha ToBap JanHOro BHAA, PAclpocTpanénHon na
pLIHKe, H T. 1L

Pacemorpum em@é npumep. llyeTn, nposeasi yuér mertasneii, wsro-
TOBJIEHHKIX 3a cMeHy paGouMMH OfHOH OpPMrajLl, MONYUHIH TAKOH paj
JAHHBIX:

36, 35, 35, 36, 37, 37, 36, 37, 38, 36, 36,
36, 39, 39, 37, 39, 38, 38, 36, 39, 36.

Ha#aém pns wero cpejnee apudpmerndeckoe, pasmax 1 mopy. Jlis
OTOTO YA0GHO NPeIBAPHTENILHO COCTARHTE U3 NONYUYCHHLIX JIAHHBIX yno-
padovennblil pad wucen, T. e. TAKOH Psfl, B KOTOPOM KamJoe 1ocjieyio-
mjee YMCJIo He MeHblie (Myiu He Gonwuie) npeasayinero. [lomyunm

35, 35, 36, 36, 36, 36, 36, 36, 36, 36,
37, 37, 37, 37, 38, 38, 38, 39, 39, 39, 39.

Buiunenum cpesinee apudmMerHuecKkoe:

35-2+36.8+37-4+38.3+30.4_ 776 _ .o
21 T 21 :

Pasmax psina pasen 39 — 35 = 4. Mojia jannoro psijia pasna 36, Tak
Kak uMcyio 36 uale Bcero BCTpeuaeTcsi B 5TOM psjy.

Hrak, cpeanssa BupaGoTka paGouuXx 3a CMeHY COCTABISET NPHMepHO
37 neraneit; pasinume B BulpaboTKe pabouMXx He NIPeRocXoiHT 4 JleTaleii;
THOHYHOR siBisiercs peipaGoTka, paBHas 36 jerajismM.

Cpepnee apu@mMeTHieckoe psjia UMceNl MOMeT He CcORNajaTh HH
¢ OJLHUM W3 YHcell psijia, a MoJla, eclli ola cylecTRYer, o6s3aTelILio CoB-
najgaeTt ¢ AByMS Wi Gonee uncnamu paaa. Kpome Toro, B oTIHuHe OT
cpeaero apugMeTHUecKoro NoOHATHE ¢MOJIa» OTHOCHTCS HE TONLKO K UM-
CJIOBLIM flaHubIM. Hanpumep, nposesisi onpoc yualiMxcsi, MOXKHO HOJY-
YHTE PsijJi JaHHBIX, NOKA3LIBAIOIMX, KAKHM BHJIOM CIIOPTA OHM Npej-
NOYHTAIOT BAHMMATLCH, KAKYIO W3 DasRJICKATENLHLIX TeJeBH3HOHHLIX
MPOTPAMM OHH CUHTAIOT HauGoliee HATepecHoi. Mojloi GYIYT CIYHTE Te
OTBeTHl, KOTOPLIE BCTPEUAlOTCH valle Beero. JTHM M ofbsAcHAeTes caMo
HAzBAHHE «MOJlas.




TakMe XapakTepHCTHKM, KaK cpeliiee apudMeTHUecKoe, pasMax
H MOjla, HAXOJAAT lPHMeHeHHe B cmamucmuke — Hayke, KoTopasi 3a-
HUMaeTes loJydeHHeM, oGpaboTKON M AHAJNIM30M KONWYeCTBeHHBIX JaH-
HLIX 0 pasHooBpasiiLiX MACCOBLIX SIRJICHHSX, MPOHCXONASINHX B NIPHPo/Jie
u obmecTBe. CIOBO «CTATHCTHKA» NMPOHCXOJHT OT JIATHHCKOrO CJIOBa
status, KOTOpPoe O3HAUAET «COCTOSIHKME, [0JIOJKeHHe Bellleis. CTaTHCTHKA
HBYUART UHCIEHHOCTE OTARNBHBIX IPYII HACEJNEeHUH CTPAHLI M ¢ pervo-
HOB, [POU3BOJCTBO W lloTpedJeHne pasHoOOPAasHbLIX BHJIOB NPOJAYKILMH,
MepeBo3kyY IPY30B W MMACCAMKHDPOB DAZNWYHLEIMA BHJIAMH TpaHcropTa,
PHPOjiLIe pecypekl W T. 1. PesylLTaThl CTATHCTHUCCKHX HCCHeOBAH W
IMHPOKO HCTIOJNLAYIOTES JUISI NPAKTHYCCKHX H HAYUHEIX BRIBOJIOR.

YnpaxHeHus

167. Haiinure cpejiHee apu(hMeTHYeckoe W pasMax psila YHcel:
a) 24, 22, 27, 20, 16, 31; B) 15, 17, 19, 25, 17, 15;
6) 30, 5, 23, 5, 28, 30; r) 40, 35, 30, 25, 30, 35.

168. Haiinurte cpejinee apu(pMeTHUECKOe, pasMax M MOJAY Dsjlla UHCeN:
a) 32, 26, 18, 26, 15, 21, 26;
6) 21, 18,5, 25,3, 18,5, 17,9;
B) 67,1, 68,2, 67,1, 70,4, 68,2;
ry 0,6, 0,8, 0,5, 0,9, 1,1.

169. Haiipnre cpejliee apupMeTHIeCKoe, PA3Max U MOJY psajia uMce:
- a) 16, 22, 16, 13, 20, 17;

6) -21, -33, -35, —19, -20, —22;

B) 61, 64, 64, 83, 61, 71, 70;

r) -4, -6, 0, 4, 0, 6, 8, —-12.

170. Kak MOryT M3MeHUTLCH PA3MaX H MoOJla Psijla UMcel, ecJiu:
a) JIONOJIHWTH €0 YHCIOM, NPEeBOCXOASIIUM BCe OCTANbHbIE;
6) BEIMEPKHYTE M3 HEI'O UMCJI0, MeHLIee BCeX OCTANLHBIX;
B) JIONOJHHTEL €ro YHCJIOM, PABHBIM HAWDOJLIIEMY H3 dHcesn?

171. B rabiune nokasan pacxojl MICKTPOINEPrHH HEKOTOPOH ceMLii
B TeueHHe roja:

Moesin 1 1 m|Iv \' Vi|vio|vin| IX | X | XI | XHI
Pacxon

anemp[geauepmu. 85|80 | 74|61 | b4 |34 |32|32|62|78]|81]82
KBr -4

HaiiauTe cpenuMil exeMecauHBI pacxoj] HJIEKTPOSHEPrdHH STOM
ceMbait.
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172. B TaGnuie npuBe/ieHbl laHHbIe O HPOJaXKe B TeUeHHe HeJIe/H Kap-

- Tothelis, 3aBe3EHHOIO B OBOLIHYIO HAJATKY:

llenit Hefenn 1L Br Cp Yr Iir co Be
Komauecrso 275 286 | 250 290 206 | 315 | 325
gaproeass, Kr

Cronbko Kaprodens B CpejiHeM NPOJABAIIH e3KeJHEeBHO B 9Ty He-

nenio?

173.] Cpentnee apudMeTHueckoe psjia, COCTOSINErO M3 JIeCATH YHce,
pasHo 15. K sromy paay npunucanyu uucyio 37. Hemy pasno cpej-

Hee apuMeTHUeCKOe HOBOTO psijla uucen?

174. Cpejinee apH(IMETHUYECKO® DSJia, COCTOSIIEIO W3 JIeBATH YHCe,
pasno 13. Mz sToro psijia puiuepknyJan uncsio 3. Yemy pasno cpej-

Hee apHMeTHYecKoe HOBOTO psajia uHcen?

175. B pnnlys umcen 2, 7, 10, , 18, 19, 27 oo UHCJI0 OKa3aJI0CH CTEP-

ThiM.

pajia aMcen pasHo 14.

176. (Jlas patomut & napax.) B paay uucen 3, 8, 15, 30,  , 24 npony-
meHo ogHo uucso. Haigure ero, ecau:

a) cpejlHee apupMeTHuecKkoe pajia papHo 18;

0) paszmax psijia pased 40.
1) Pacunpepenurte, KTO BLINONHSAET 3ajlaHiMe a), a KTO — zaja-
HHe 0), ¥ BEIIOJIHUTE MX.
2) IlpopeprTe APYT ¥ ApPYra NpaBHJILHOCTDL BLITOJHCHHS 3aJaHmns.
3) O6cyarTe, noyemMy B 3aJlaiiK 6) MOJYUAlOTCH JIBA OTBOTA.

OCCTAHOBHTE €r'o, 3Has, YTo cpe/iiee apHOMeTHUYeCKOR HTOT0

177. B raGanne nokasano 4HcJo jleTajneif, H3roTORJIEHHLIX 3a CMeHy pa-
~ GOUMMM OjIHOM OpHIajbl:

w s srema | wh Damns Phoac?
1 Hnanon 38 7 Ceménon 45
2 Jlasapen 42 8 Jyrun 42
3 Hiaeun 36 9 Auppeen 40
1 Bepesicuoit 45 10 IMonos 47
5 Eropos 48 11 Cypros 39
6 Ilerpon 45

Jina npejicraBiennoro B TaGNMIe psijla "wMceN HAjMTe cpejiiee
apudmeTuieckoe, pasMax U Mojy. KakoB cMuIC KaMdjoro U3 oTHX

nokaszartenei?



178.

179.

181.

182.

183.

Ha copesHoBaHUMsX 110 (GHIYPHOMY KaTAHHIO BLICTYIJIEHHE CIOPT-
cMeHa ObUIO OlleHeHO CHeIYIONUMH BasiaMu:

5,2, 5,4, 5,5, 5,4, 5,1, 5,1, 5,4, 5,5, 5,3.
Jlnist noJiydennoro psjia uHcell WaijinTe cpejiiee apHQMeTHUeCKOe,
pasMax ¥ Mojty. UTo XapakTepuayer KaXKikli M3 DTHX NoKasaTenei?

B artecrare o cpejHeM o0pasoBaHMM Y UETHIPEX Apyseil — BEI-
IYCKHHKOB IIKOJL — OKABAJHCH cneny:om.ﬂe OIeHKH:

Wnwun: 4, 4, 5, 5, 4, 4,4, 5,5, 5,4, 4,5, 4, 4;

Ceménon: 3, 4, 3 3, 3, 3, 4 .3,3.3.6 4, 4 .),4;

ITomon: 5, 5, 5, 5, b, 4 4, 5,5, 56,56, 5,4, 4, 4;
PoMalluB33d4444344453,4,4.

C rKakuM cpeflHUM 6GaJUIOM OKOHUMJI IIKOJY KaKJALIH M3 Jpysei?
Yraxure naubonee THIHUYHYIO JUIS KAMJOro H3 HHX OLEHRY B
atrectate. Kakue craTHCTHUECKHEe XaPAKTOPUCTUKH Bhl MCIIONb30O-
BAJIM [IPH oTBeTe?

B (epmepckom XosgiieTBe OTBeJIeHEl 10/l NIICHHUILY TPH Y4acTKa,
Iomaja koropelx pasubl 12 ra, 8 ra u 6 ra. Cpeiusas yposxxai-
HOCTL Ha MepBOM yuacTke coctapnsier 18 11 ¢ 1 ra, Ha BTopom —
19 i ¢ 1 ra, na Tperbem — 23 1 ¢ 1 ra. Yemy paBHa cpeiHss ypo-
JKAMHOCTEL NIIEHHMILI B 9TOM XoasgicTee? MokHo Ju HailTH cpea-
HIOK YPOXKAWHOCThL [IIEHWIlbl, BLIVHCIHB cpejlHee apH(MeTHue-
ckoe gucen 18, 19 u 237

Ilporejs yaér uncna GpakoBannbix jgetaneid B 10 simuKkax ¢ ojMHa-
KOBLIM HHCJIOM JleTalieil, HONYUHIH CIe/[VIOIHA psjl JaHHkIX:

1. 2, 2, 3: 1, 0; 2; 1.8.2.
Haiigure ans sToro psija cpejiiee apudMeTHUecKoe, pasMax
H Moay. Yro xapakTepuayer Kad(Ablil M3 DTHX [OKasaTesei?
Kasxiniit 3 24 yuacTHHKOB COPEBHOBAHMI 110 cTpeaLie [poM3Bén
1o jlecsiTh BhicTpesoB. OTMeuasi BCSIKMH pasz uWcio HolajlaHui
B [leJib, MOJYYHIH CACAVIOMMUNA pAfl JaHHbIX:
6,5, 5,6,8,3,7,6,85,4,9,7,7,9,8,6,6,5,6,4,3,6,5.
Haiigure nna sroro psijia pasmax U Mofty. Urto xapakTepuayeT KaM-
JILIH M3 DTHX HoKazaTesiel?

B raGuuite sanucansl pesysibTaThl @KeIHeBHOIO USMepPeHus B 10J1-
JleHb TeMIIepaTyphl BOZJIYXa B TeueHUe NepROH JleKajlkl MapTa:

Yueao Mecana 1 2 3 4 b 6 7 8 9 10

Temneparypa, °C | -2 | -1 | -3 0 1 2 2 3 4 3

Haliure cpeiniolo TeMepaTypy B nojijiens B Ty gekany. Cocrans-
Te TaGNMIY OTKJIOHEHHI OT cpejiHeil TeMIepaTypLEl BO3yXa B HoJ-
JIeHbL B Kasi/ILIH M3 [Hel Jeraibl.
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184.

185.

(Badava-uccnedosanue.) CpejlHUil BOZPACT COTPY/IHHKOB OTjie)ia
KOMIBLIOTEPHOH BEPCTKH, B KoTopoM paGoraiu 12 uesloBek, cocran-
nan 30,5 ropa. locne Toro Kak U3 oT/esia YBOJHICS JABaJaTHICT-
nuit Oner ¥ Ha ero mecto npumén Uropn, cpeinuii BO3pacT coTpyi-
HHKOB OTAesa cTal coctapiaTh 31 roj. Croanko ner Uropio?

1) Brickamure npepnojiokedde o soapacte Urops.

2) Hadaure neppoHaualiLHyI0 CYMMY BO3DACTOB COTPYIHHKOB
OTHeJA.

3) Otoanauus pozpact Uropsi uepes x (Jer), naijiure, Kakoi cra-
Jia CYMMAa BO3PACTOB COTPY/IHHKOB OT/leNa.

4) BripasuTe uepes X, KAKUM CTAJ cpe/lHHIl BO3pacT COTPYAHHKOB
orjena.

5) CocrTaBnTe ypaBHeHHe M pellnTe ero.

6) IlopTeepaniock Nu Balle npejnoyioxkenne o pospacre Uropa?

Kuury B 296 cTpanil YUeHHK NPOUYUTaN 3a TpH jus. Bo sropoi
JeHk oH npountan na 20% Oosbile, uem B 1epBbli, a B TPeTH —
Ha 24 cTpaHuibl GoJibine, YeM Bo BToOpod. CROJLKO CTpaHHIL 1po-
YUTANl YYCHHK B NepBLIA Jlens?

Jcd

PaceMoTpuM emé ojiHy CTATHCTHUECKYI0 XapaKTepHCTHKY.
Hauném ¢ npumepa. B tadnuie nokazal pacxojl sJIeKTpoaHepruu

B AHBape MHJIbLIAMH JIeBATH KBapTHP:

HoMep KBapTHpL 1 2 3 4 5 6 7 8 9

Pacxop saexTpo- ¢ g
oHepran, KBr - q 85 64 78 93 T2 91 72 5 82

CocTaBuM M3 JIAaHHEIX, NPUBEIIEHHBIX B TAOJIHIE, }'l'lt)[)ﬂ}l()'lellllblﬁ Pz
64, 72, 72, 75, T8, 82, 85, 91, 93.

B mnosyuenHOM YHOpPSI/IOUGHHOM pSijIy AeBSiTh uHcesn. HeTpyauo za-

MeTHTL, UTO B CepejiHHe psjla paciioJiozKeHo YHCi1o 78: cnesa or Hero 3a-
NHCAHO YeThIpe YMciia | clipapa YeThipe uMcia.

l'opopaT, uto ukcno 78 apinsieTcs cpefiMHHLIM YHCIOM, HIH, HHave,

MeduaMoil, paccMaTpPHBAEMOro YHOPSJIOUEHHONO psijia yucen (oT JaTHH-
cKoro caopa mediana, KOTOpoe 03HAUAET «CPefiHees ). DTO UHCIO CUHTA-
0T TAKIKe Me/HAHOH MCXOJHOrO psfia JJaHHBIX.



lIpuBeném Teneps aApyroi npumep. Ilyers npu cGope aHHbiX 0 pac-
XoJle DJIeKTPODHEePI'HH K VKas3aHHBIM JIeBATH KBapTHpaMm no0aBHJIM ellé
JecsTyio. Tlonyuunm rakyo Tabiuuiy:

Homep KBapTHPL 1 2 3 4 5 6 T 8 9 10

Pacxoj anexrpo- ‘ .
aneprm. kB | 85 | 64 | 78 | 93 | 72 | 91 72 | 75 | 82 | 83

Tak e kKak B neppoMm ciayyae, npecTaBum [HoJyHYeHHbIe JaHHBIE
B BHjle yIOPAJIOYeHHOIo psjla YHceJ:

64, 72, 72, 75, 78, 82, 83, 85, 91, 93.

B aTOM 9HeNOBOM pAAY YéTHOE YHCI0 9NeHOB H HMeIOTeS JIBa THca,

pacnojoxenunie B cepefinie paja: 78 u 82. Haiijém cpejnee apudmeru-
78 + B2

Heckoe aTHX wHcen: —— = 80. Yucno 80, nwe sipnssch 4ienom psijia,

pasGHBACT DHTOT PSJL HA JIBC OJIMHAKOBLIC 110 YHCJICHHOCTH I'PYIITEL — cJie-

BA OT HEro HAXOJATCHA NATEL UJIEHOB PfAjia M CIPABA TOMXe NATH WIEHOB

psiia:

64, 72, 72, 75, T8, 82, 83, 85, 91, 93.

loBopsT, UTO MeAHAHOH paccMATPHBAEMOI0 YHOPAJAOUEHHOro psija,
A TAKMKE MCXOJHOIrO psjia JIAaHHBLIX, 3allMCAHHOI'O B Tabluie, sABIseTcH
qucsio 80.

MesHaHOH YHOPAJOUEHHOTO PAAA UHMCeN ¢ HEUSTHRIM UHCIOM
YJICHOB HABLIBAETCS UMCJIO, BANIMCAHHOE [ocepejiuie, a Mejua-
HOM YHOPSAJIOUEHHOI'0 psjla Yncel ¢ UBTHLIM YHCIOM YJIeHOB Ha-
3LIBAETCS cpejlHee apHMeTHUYeCKoe JIBYX YHcel, 3allMcalibiX
nocepejiHHe.

Mejinanoit npousBoJLHOTO psijla YHCeS HAZLIBAOTCS MejiHana
COOTBETCTBYIOIIEr0 YIOPSIIOUEHHOT0 pajia.

Ecnu B ynopsiloueniiom YHcJI0BOM pPSIIy colepsikuTest 2n — 1 usenos,
TO MeJIHanoH psijla sipisieTest n-i wieH, Tak Kak 7 — 1 uJeHoB C¢TOMT JI0
n-ro uneHa u n — 1 uneHoB — nocsne n-ro uaena. Eciau B ynopsajoueHHOM
HHCJIOBOM PSJLY COACPHHUTCS 27 WISHOB, TO MeJIHAHON SBJISIOTCH cpejlHee
apuihMeTHIeCKOe WIEHOB, CTOAIIMX HA N-M U 1 + 1-M MecTax.

KAMCJIOM M3 PACCMOTPEHHBLIX BBIIe NPUMepPOB, ONpPeNelIB Me-
JIHANY, MBI MOJKEM YKA3aTh HOMepa KBAPTHP, JUIS ROTOPLIX PACXOjl MieK-
TPODHEPIHHM JKMJILIAMHM NPEBOCXOAMT CpPejIHHHOe 3HaAUeHHe, T.e. Me-
JHany.
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Pacemorpum ené npumep. Masectio, uro 34 corpyjHHKa orjena
HpHOGPeSIH aKILHH HeKoTOpoI'o akilMoHepHoro obiectia. JlanHbie o unce-
ne akiui, NpUOGPeTEHHKIX COTPYJIHMKAMH, NPe/ICTARICHB B BHIe ce-
JIVIONIEero YHopsijiodeninoro psja:

2,2,2,2,2,83,:.,3844, .., 4, 100.

12 paz 16 pas
Haiiném mepnany storo psaaa. Tak kak Bcero B pagy 34 uwmciaa, To
MejiHaHa paBHa cpejiueMy apudmernueckoMmy 17-ro u 18-ro unenos, 1. e.

aBHa
4 3+4:

2

Briunensist cpejiiee apupMeTHueckoe HToro psijia, HaWjAéM, uTo oHO
NpHUOAMKENHO paBHo 6,2, T. e. B cpejiHieM COTPYJIHHKH OT/lesia nprodpe-
JIA npuMepHo no 6 aKiui.

Mul BHJIMM, UTO B JIAHHOM CJIYYae MeJIMAHA JIYUINe OTPANACT Deallh-
HYIO CHTYallHio, TAK KAK II0JOBHHY BCEX COTPYAHMKOB COCTABIAIOT Te,
KOTOpLIe npuobpesn He Holee 3 aKIMA.

e cpefiiee apuMeTHUECKoe 3aBUCHT OT 3HAUYCHHH Beex wie-
HOB B YNOPAJOYCHHOM PSY JAHHBIX, B TOM YMcle W OT 3HaveHuid kpaii-
HHX 9JIeHOB, KOTOPLIEe YacTO GLIBAIOT HAMMEeHee XapaKTepPHLIMH JUIs pac-
CMATPHBACMOMH COBOKYNHOCTH flannuiX. [ToaToMy npu ananuse Jlaninbix
CBeJleHHs O cpejlHeM apHU(pMeTHUeCcKOM YACTO JONOJHAWTCH YKazaHHeM
MeInaHbl.

Takue nokaszatenw, KaKk cpejlHee apH(pMeTHULCKO?, MOJIa W MejHa-
Ha, 0-pasfHoMy XapakTepHayioT Aanubie, MoJyUYeHHBe B peayibTaTe Ha-
omojiennii. ITosToMy na npakTHKe NPH anANH3e JIANNLIX B 3ABHCHMOCTH
OT KOHKPEeTHOH CHTYAIMH HCNONL3VIOT KAaKOW-JIHG0 M3 9THX nokaszarte-
neit, nubo aABa M3 HHUX, nNubO JladKe BCe TPH.

3,5.

YnpaxHeHus

186. Haiigure Mmepuany psijia umMcen:
a) 30, 32, 37, 40, 41, 42, 45, 49, 52;
6) 102, 104, 205, 207, 327, 408, 417;
B) 16, 18, 20, 22, 24, 26;
r) 1,2, 1.4, 2,2, 2,6, 3,2, 3,8, 4,4, 5,6.

187. Haiigure cpennee apu(pMeTHHeCKOe W MeJlHAHY psjia dHcen:
a) 3,8, 7.2, 6,4, 6,8, 7,2; 0) 21,6, 37,3, 16,4, 12,6.

188. MapecTro, 9To psjl JAHHLIX COCTOMT M3 HATYpaJLHBIX vhcen. Mo-
SKeT JIM JUISE DTOTO pifia ORITE APOOHEIM WHCIOM:
a) cpejssee apHiMeTHUECKOe; B) pasmax;
0) Moza; r) menuaHa?



189.

B TabNMle NOKa3aHO UMCHO M3NeJIMH, HIrOTORJIEHHEIX 3a Mecsl|

- wieHamMu Gpurajibl:

L
1},;1 hammma usl.:(:.:nﬂ:,ﬂ I#Ll Pamims n::ot:l:ﬁ

1 Anronon 185 g Kpurio 178
2 Acradren 194 8 Jlazapes 149
3 Bapanon 179 9 Ocoxun 156
4 BoGikon 185 10 Prinon 185
b Bacunnen 136 11 Cyxon 168
6 Eropos 168

Haiiure meinany 9Toro psaja JauueiX. Y Koro us wieHos Opurajihl
BRipafoTka 3a MecHdll ObiJa GoJkine MelHaHb?

190. B TaGanne nokasano, CKOJILKO aKIHH OJIMIAKORBOI CTOHMOCTH He-
KOTOPOro aKkIMOHEePHOro oblIecTBa NPHOGPeNH COTPYANNKH oTjlea:
N Un Ne Yucno
n/m PaNBIHA amﬁ?g n/u PaMBIHS an:mﬂ
1 Acrtaxopa 5 9 MypapLén 1
2 Boapon 4 10 Huxonaena 4
3 Bonkon 10 11 Ocurnon 12
4 Epun 3 12 Ilannon 6
5 Winnun 2 13 IleTpona 8
6 Kynukona 10 14 Paiikon 10
7 Jlappona 25 15 Tumogeen 2
8 Muxaitnon 3 16 déjopor 4
Haiinure Menmany sToro psijia JanibiX. ¥ KOro M3 coTpyJIHMKOR
oTjlesia UHCJO NPHOGPeTéHHEIX AKIMI He HPeBOCXOAWUT Meguany?
191. Ilojcunrans YHCIO COPHLIX ceMsil B 15 nakeTHKax ¢ ceMeHaMH, 10-
JYUMIM TaKkue JaHHble:
0,1,1,1,2,1,2,3,5,4,5,0,1,6, 1.
Jlist npepcraBienHoro psjia Jandbix HalJHTe cpejiHee apu(MeTH-
yecikoe W Mejiuany. Yto xaparTepuayer KadgiLId M3 DTHX N0OKasa-
Teseh?
192. OrmMeuast Bpemsi (¢ TOUHOCTLIO JI0 MHHYTLI), KOTOpoe Tokapu Gpura-

JILI BATPATHJIM HA 00pabOTKY OJ/IHOM JeTAJIM, NOMYUNWIH PsiJ| AaHHEIX:

30, 32, 32, 38, 36, 31, 32, 38, 35, 36,
32, 40, 42, 36, 33, 35, 32, 32, 40, 38.

Jlng nosyueHHoro psjia JJaHHLIX HaljUTe pasMax, MoOJY M MejMa-
ny. O0bACHHATE NPAKTHUECKHH CMLICA DTHX IOKasaTesei.
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193. B opranusaiMy BeJiM ee/IHeBHLIA YUBT NOCTYIHBUIMX B TeueHHe
Mecsilla uceM. B peayibTaTe HOJYUMIM TAKOH Psiji JAHHLIX:
39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38, 25,
34, 0, 52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32.

Jlis nonyuennoro psjia JlaHHbLIX HalMTe CcpejiHee apudMeTHue-
cKoe, pasmax, Mojly W Meanany. Kakon npakTHUYeCKHil CMBICI 9THX
noKasaresiei?

194. CpaBuuTe 3HaueHus Buipakennit 12a — bb u 8a — 2b npn a = -3,5,
b=12,6.

195. Pemurte ypaBHeHHe:
a) 6(y-1)=94-1,7Ty; 6) 3(2,4 - 1,1m) = 2,Tm + 3,2.

YTo HaablBaeTCA CpefHUM apudmMeTUHeckuMm psaa uucen? Moxet nin
cpelHee apudgMeTHyeckoe psaaa YMcen He COBNafaTk HA C OQHUM U3
yucen papa?

YTO Ha3bIBaeTCs pasaMaxom paaa vucen?

Y1o HasbiBaeTca MOJIOR psapa yucen? JIioGon nu psia uucen uMeer
MOAly? MoxeT nu pajl yucen uMers bonee ofHO MOoALI? Moxer nu
MOJIa PAIa YMCeN He COBMNajaTth HU C OAHUM U3 uucen paaa?

Y10 Ha3suiBaeTCHd MeauaHon psaa yucen? Moxet nv menuada psaga
Yucen He CoBnagath HU C OAHUM M3 Yucen psaaa? Kakoe Yyucno sBns-
ercq MeaMaHon ynopsaoyeHHoro papa, cogepxauero 2n — 1 uncen?
2n uucen?

HM mex, Kmo xoyem s3Hamb Oonbule

B xynoecTBeHHOH JWHTepaType BaMm, BeposiTHO, NPHXOAMIOCH
BCTPEUATHCH C HEIIPHBLIMHLIMH eJ[HHHMIIAMH H3MepeHHs. Tﬂ.l{, HalpuMep,
B kuure Mwonsn Bepua «Jletn kanurana I'panras untaem:

* 4I7T0 GLLI A0MPY — MHPANTCKMH KYPaBIL AHMIHHCKHX KOJOHWIA.
Ira NTHIA TATH l‘py'l‘OR PocTOM, € tﬂ'.iplll-ll\ll MHPOKHM KJIOBOM KOHH-
yecKoH (QopMEI, BA0CTPAIOIIMMCS K KOHILY, B JUIHHY OH HMeJI BOCeM-
HAJIIIATE JAIOHMOB»;



* «Bo Bpems npobGHoro naaBanus siXta ¢Jlynkans no-

Kasajla CKOPOCTH B CeMHAJNATH MOPCKHX MHJIbL

B Hacs;

* «Poleprt yaual, uTo cpejiussi rojlopasi TeMICpPaTypa

B IpOBHHIMA BukTopus aocruraer +74° no dapen-

relTys.

Jlnst Toro urobLl 9TOoT TekeT ORI NMOHSTeH, HaA0
3HATHL, KAK YNOMSINYTHIC 3jlech CAIMHHIILI H3MepeHHs,
BRIpaXKalolye NpuGIMKEHHLIe 3HAUCHHS BeJIMUHH, CO-
OTHOCHTCH € PHBLIYHBIMHE VIS BAC eJIHHUILAMM.

ITo COOTHOMICHHE BLIPAMKAECTCS CHSIYIONHAMHA (GopMyJIaMu:

b = 30,48a, riae a — pnuna B (pyTax, b — cooTBeTCTBYIONIIAS JANMHA
B CAHTHMETpAaXx;

1=2,54m, rie m — jiuHa B AwiMax, [ — JUIMHA B CAHTHUMETpAX;

p = 1,853m, rjjle m — paccTosiHde B MOPCKHX MUJSX, p — paccTod-
HHe B KHJIOMETPax;

5(f - 32)
=ty TR0 [ — Temnepatypa B rpajgycax <bapenreira, ¢ —

Temneparypa B rpajnyeax Ilenwcus.
BrinmonHus pacuéThl, HaiIéM, UTO B NPUBEAEHHOM TeKCTe

b=230,48-5= 152 (ecm); p=1,863-17= 32 (rkm);

1=2,50- 1846 @) c= T2 < gpe

3aMeTHM, 4TO NPH BLITIOJHEHHH BLIYHCACHKI Y0010 N0JL3OBATLCS
RaJLRYJIATOPOM.

BuaunT, B kuure Hionsa Bepua peus HAET 0 claeyIOUMX NPHOIHIKEH-
HBLIX 3HAYCHHMAX BeanuuH. Buicora sypasns pasna 1,5 M, a anuna ero
kmopa — 0,5 M. dxTa «[lynkans ma co ckopoeThio 32 KM/, a cpejiie-
rojlopas TeMnepatypa B npoBMHiHH Bukropua Ouiia pasna 23° Llenncus.

IIpuBeném npuMep HenonL30BaHKA (GOPMYJ B 3aJlaue Ha MPOIEHTHL.

¢

Mpumep 1. Haiiiém, Ha CKONLKO NPOIEHTOR YBEJIHYHTCS TIIONAJL

NPAMOYTOJNLHHKA, eCJIH ero JUIMHY W HIHPpHHY yBeauuuTs Ha 10%.

» Tlyers jutHHa NPSIMOYTONBLHHKA DABHA @ M, ITHPAHA — b cM, a nno-
maas — S em2,

Ilo opmyne NAOMAMN NPSAMOYTOJILIAKA HAXOJAWM, uTo S = ab. [lo-

cJie YBeJIMUeHUs JUIHHE] M MIMPHHE! npsiMoyronsuuka ua 10% jpuu-

na Gyper pasna a + 0,1a=1,1a cm, a mmpuna b + 0,16 = 1,16 cm.

Torpa unowmaas 6yuer papua 1,1a - 1,16 = 1,21ab cué. T. €. YBeJIH-

YHTCH HA
1,21ab — ab = 0,21ab cm2.

Hmeem O’iﬂ - 100% = 21%. Buauumr, IWIOIAJL YBEJIMUHTCS

na 21%.
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dror oTBET XOpollo nodcHAeT

pucynor 6. Mz pucynka BujHO,

10 K UMeommMes 100 Mansim

NMPpAMOYTONLIHKAM, IJIOINAJAL Kad-

JIOTO H3 KOTOPHIX coctaBiser 1%

OT IIoI@|aaH npaMoyroJitHHKa, jlo-

OapnsiercH eme 21 manniii npsmo-

VIONLHUK.

L - CpoiicTpa paBeHcTB 03BOJNS-
0T W3 OJlHON (POPMYIILI, CRSIZLI-
Puc. 6 paommei jase win Gosiee nepemen-
HBIE, MOJYUATH HOBBIE (POPMYJILL.
IIpumep 2. Uz popmynsl ¢ = M, rje / — Temueparypa B rpajuy-

cax bapenreiita, ¢ — Temueparypa B rpaaycax llenscus, Boipazum
nepeMeHHylo [ uepes c.

VYMuo:kup ofe UacTH paBeHCTBA ¢ = M Ha 9, moayunm
9¢ = 5(f - 32).
Orerona
9¢ = 5f — 160, 57 = 9¢ + 160.
Buaumr, [ = M, T. e. [=1,8¢c + 32.

5
Mu1 nonyuHIR GOPMYIY, MO3BONSIONYIO TIEPEeXOINTEL OT TeMIepaTy-

pbl B rpajycax llenbcusi K TemuepaTtype B rpajycax dapenreira.

Ynp

aXHeHus

196. Tlonwaysick popmynioit b = 1,067a, rjpe a — pacerosinye B Béperax,

197.

198.

199,

b — paccTosiiHe B KWJIOMETPAX, BLIPDAZHTE B KHIIOMETPax paccTos-
HHe, paBHOe:
a) 6 Bepcram; 06) 12,5 BepcThbi; B) 104 Bepcram.

BripazuTe B KHJOrpamMMax Maccy, paBuyio 3 nyjaam, 20,5 nyaa,
BOCIIOJIL3OBABIITHCEL Gopmynoii p = 16,38m, re m — macca B ny-
Jlax, p — Macca B KHJIOrpaMMax.

Iosksysick opmynoi ¢ = 0,454f, rne [/ — macea B (pyHTax, ¢ —
Macca B KMJIOTPAMMAX, BLIDA3HTE B KHJIOTPAMMAX MACCY, PABHYIO:
a) 8 (pynram; 6) 30,5 pynra.

Kak usmenuTesl mioimaib NpaMoyroibHHKa, ecin:
a) ero JUIMHY ¥ UIHPHHY YMeHBIIHTEL HAa 10%;
6) ero JNHHY YBeJIMUKATE Ha 30% , 8 MMPHHY YMEHBINHTEL HA 30% ?



200.

201.

202.

B03]

204.

205.

206.

207.

Kak uzmenuTcs obbém kKyba, ecliM JJMHY ero pebpa yBeJIMUHMTL
na 20%7?

Ileny na TosBap cHauasa nossicunu Ha 15%, a saTem CHH3WJIM Ha
15%, Tak Kag TOBap lepecTal NOJL30BAThLCH clpocoMm. lleprona-
qaJkHas eHa ToOBapa CoCTapIdNa 4 p., a OKoHvaTeJbHas — b p.
CpapnuTte uresia a u b (BLiGepuTe BepHLIN OTBeT).

1. a>b 2. a<b 3. a=»b

4. CpaBHHTL HeNL3M, TAK KAK HEH3BECTHO 3HAUCHHE a

Ha pacnpopaxke neny na xoctriom cHusmian na 20%. Ha ckoibko
IPOLEHTOR HAJI0 [OBLICHThL HOBYIO IEeHY, YTOOLI BEPHYThLCH K Hep-
BOHAYAJILHOK?

Haitnure:

3)0(‘1:& KOW Temneparype 1o bapenreiity coorsercrayer 4 °C; —15°C;
6) ;c.auoﬁ Temneparype no Ilenscuio coorsercrryer 20°F; —16°F;
0°F.

Mosker M TemnepatTypa GLITE:

a) nojoxkurensHoin no llenwewio M orpuuarensHoi 1o apeu-
reiry;

6) nonocHTeNLHON o MPapenreirTy U oTpHlaTeNEHON o Llenpenio?

Bripazure U3 (popmMysibi:
a) $ = at nepeMeHHyio {; B) S=
6) v = vy + at nepeMennyio da;

a+b

- h nepeMenHyio b,

AononHuTenbHble ynpaxHeHus K rnase |

Haiigure uncno, obparHoe:

5 2 1 1
[ —_ - I — —_—
a) cyMMe aMces s H 3 B) NPOHIBENEHHIO YHCeN T W T

0) pasnoct unecen 6,2 u 5,8; r) gacrnomy umcen 4,9 u 3,5.
Hailijiure uneso, MpoTHBONONONCHOE:
a) cymme uucen 2,86 u -4,3;

4 5
0) pazsHOCTH YHCeN ~9 H E;

B) npoussefienuio uucen —5,75 u 1,6;
r) vactTHoMmy uucen 46 u —7%.
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208,

209.
210.

211.

212.

213.

214.

Haitgure cymmy Beex neanx umcen or —102 no 104.
HaiiauTe npoussejiende BeeX HeawlXx uncen ot —11 go 13.

Haiiqure snavenne BLIpasKenus:
m _ 3 2a+ 1
B) a1 e =1

HapecTHo, UTO NPH HEKOTODPLIX 3HAYEHHSX a W b aHayeHHe Bhipa-
skenus 2(a + b) pagno —8, 1. Halijiure npu Tex ske snauenusx a u b
aHaueHue BLIPAXKCHWN:

npu a = 3,5.

a) 3(a+ b); 0) ~0,5(a + b); B) 4da + 4b; ry —ba - 5b.
IIpn KAKMX BHAUEHHSX [EPEMEHNLIX HE MMeeT CMLICHA BhIpaKenHe:
Joad o Bt et el

2x — 4’ 4y + 2° a-b" a+b

CocrapkTe BHIpaXKeHHe JUIS pPeINeHHs 3ajlavuu:

a) Ilepumerp npsamoyronunuka 16 cm, ojilHa U3 ero cTOPOH M CM.
Kakosa mnomasas nNpaMoyrojibHuKa?

6) Ilnomaas npsamoyroibuuka 28 M?, a ojHa U3 ero cTopon pasua
a M. Yemy pase nepumerp nupsMoyroisHura?

B) Mz jaByX ropojioB, pacecTosiide Meily KOTOPEIMHM $ KM, Ha-
BCTpeuy JIpyr Jpyry O/lHOBPEMEHHO BhIEXANW JBA ABTOMOOWIS.
CKopocTb OJIHOIO M3 HUX Dy KM/U, & CKOPOCThL JIPYIoro v, kM/u.
Yepes cKONLKO YACOR OHH BCTPeTHTCH?

l‘) ‘Iepes Kagoe BpeMS MOTOIHEIHCT JIOTOHHT BeJIOCHIIQHCTA,
ecJIH paccTOSHHe MeXJy HHMH § KM, CKOPOCThL BeJIOCHIeJHCTa
vy KM/4, a CKOpPOCThL MOTOIMKINCTA Uy KM/u?

OT NpAMOYIOJALHOrO JIMCTA KapTola €O CTOPOHAMM acMm W b cm
oTpezasy 10 YTJaM KBAJpaThl €O CTOpoHaMH x cMm (puc. 7). Ua
OCTABLISHCSH YACTH ClRJIAJIM OTKPLITYIO KopobrY. Banuiiure gopmy-
NIy JUIA BeIMMCNieHHs obbéma V kopolGku. BruluneanTe no opmylie
00LEéM KopoOKkHr, ecain a = 35, b = 25, x = 5. Kakue sHavuenus Moxer
NPHHMMATE NepeMennas X NpH YKazanueIX 3HAYCHHsIX a | b?

1]




215.
216.

217

.

218.

219.

220.
221.
222.

223.

224.

227.

CocrasbTe (popmysy umcna: a) kKpathoro 11; 6) kparsoro 21.

Yro6Ll BLIPABMTL B KHJIOMETpaxX paccTosinue, H3MepeHHoe B MOp-
CKMX MMAHAX, Noabayiotes dopmynoi y= 1,853x, rae x — pac-
CTOSIHME B MHJISIX, & iy — TO JKe paccTosiHue B Kuaomerpax. Bruipa-
3UTe B KHJIOMeTpax cliefyiomue paccrosduns: 10 muie, 50 MuiIb,
250 MuaL.

CpaBuure:
a) 3,48 — 4,52 n -8,93 + 0,16; B) 4,7-9,65 u 4,7 -9,9;
6) 6,48 - % " 6,48:%; r) % 16,4 u 16,4 : %.

Bepno nu, uTo:

a) eyma>0mub>0, 10 ab>0;

0) ecsimab>0,roa>0ub=>0?

Bepno nu, 4910 IS JIOOKIX YHCeN @ W b:

a) |la +b|=|al+|b]; 6) |ab|=|a|-|b]?

Hasectno, uro |x| = |y|. Bepno nu, uro x = y?

HUasectio, uro |a| < |b|. Bepno au, uto a < b?

Hspectio, uro |a| > |b|. Bosmoxkio au, utobnl 6uisio a < b?

Haiinnre snavene BLIpakeHuns:
a) 5,9-2,6+5,9-3,2+58-4,1;
0) 6,8-84-1,6-84+5,2-1,6.

Briuucaute:
a) (1,25-1,7-0,8 - 1,7) - 3,45;
6) 3,947 : (3,6 - 2,6 - 4 - 0,25).

OO6LACHUTE, NOUEMY PABEHCTBO SABJISAETCH TONIECTBOM:

a) |x|=|-x| 0) |x-yl=|y-xk B) |2¢|=2]e|.
.| SlpasieTest JIM TOMJECTROM PABEHCTRO:

a) la+5|=a+5; B) la-b|-|b-a|=0;

6) |a® + 4|=a® + 4; r) |la+b&|-|al=|bl?

Joraxure, uro:

4) eCNM K cYMMe JIBVX YHcel IPHOABHTE X PAZHOCTH, TO NOJNYIUT-
¢Sl VJIBOCHHOE NepBoe YHCNO;

6) ecsqM M3 CYMMBI JIBYX UHCeJ BRIUECTh HX Pa3HOCTL, TO MOJYUHT-
csl YiIBOeHHOe BTOpPOE YHCIO.
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228.

229.

230.

231.

232,

233.

234.

235.

236.

1237,

239.

240

JlogaxkuTe, UTO BhIPpANKeHHE TOMNJICCTREHHO PABHO HYJIIO:

a) (a + b)x + (a - b)x ~ 2ax; 6) 8(x - y)+ 8(y — x).
JlokaxkuTe, uTo:

a) puipaxkenme x(—1) + x(-2) + x(-3) + 6x TOMNKJECTBEHHO pPaBHO
HYJ110;

0) sBoipaxenue a(-5)+a-4+a(-3)+a-2 TomjecTsenno pasHo —~2a.
Haijure snauenune peipakenus 8a — (40 + 3a) — (da - 3b):

a) upu a= 6,8, b=17,3; 6) upu a=-8,9, b=-9,9.
HOI{B)KHTG, HTO 3HAYIeHHEe BLIpAXKEHHH He 3AaBHCHT OT 4.

a) a + (2a - (3a - H)); 0) a - (6a - (ba - 8)).

JlokaxkuTe, UTO ecJIiM OJIHO M3 UHCell KpaTHO 3, a JIpyroe KpaTHo 5,
TO UX NpoH3BeJleHHe KpaTHo 15,

Hpnsieres sim kopuem ypasnenusi (2x — 3,8)(4,2 + 3x) = 0 uncino:

a) 1,9; 6) 2; B) —-1,4; r) -3?

Kakue uz umcen -4, -3, ~1, 3, 4 Apns10TCH KOPHAMH YpPaABHEHMS:
a) 22 +4x+3=0; 6) x2+x=127

HmMeer nm kopnu ypasHenHe:

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

6) bx-1=4(x+2)- (9 - x); rNx+1=x-17

llouemy He MMeeT KOpHeH ypaBHeHUe:

a) |x|=-1; 6) |x|+3=0?
PemuTe ypapuenue:
a) |x|=5; 6) la|-17=0; B) 6 —|b|=0.

IIpn KaxkuX sHaueHHAX Kod(MpMIIMEHTA m ypaBHeHHe mX = 5 HMe-
eT e/IMHCTBEHH LI KopeHs? CylllecTRYeT JIM TaKoe 3HAUYeHHe m, 1IPpH
KOTOPOM 3T0O YpaAaBHeHHEe He HMeeT Kopﬂﬁﬂ? HMeer 6eCKOHeYHO MHO-
ro KopHei?

Tlpn kakuX 3HaUYCHAAX KoxpHIHeNTa p ypaBHende px = 10 umeer
KOpeHsL, paBHulid —b; 1; 207

Pemmre ypapnenue:

a) 3,8x — (1,6 - 1,2x) = 9,6 + (3,7 - bx);

6) (4,5y +9) - (6,2 - 3,1y) = 7,2y + 2,8;

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



241.

242,

243

244.

245.
246.
247.

248.

249,

250.

251.

252.

Pemiure ypasuenue:

a) (x - 1)(x-T7)=10; r) (x+ 1)(x - 1)(x - a)

6) (x+2)(x—9)=10; N x(x+3)(x+3)=0

B) (x—11)(x+6)=0; e) (x— 4)(x+9)(x+l3)-.
Mosker J1H MMeTh MOJOMKHTRNILHLIA KOpeHb ypaBHenue:

a) (x+5)(x+6)+9=0; 6) x*+3x+1=0?

PemuTe ypaBuenue:

a) 0,15(x—4)=9,9-0,3(x— 1);

0) 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 = 0,4(3y + 1).

IIpy KaKoM ZHAUEHHH llepeMeHHON:

a) cymma pripadcenuii 2x + 7 v —x + 12 panna 14;

6) pasHocTL BhIpaskeHui —by + 1 u 3y + 2 pasna -9;

B) cymMMa BhipaskeHMi 15x — 1 u 6x — 8 paBHa MX pasHOCTH;
r) pasHocTh Bhipaskenwit 25p + 1 m p — 12 pasna ux cymme?

Haiipure Bee Hesble 3HaYeHHUH @, [IPH KOTOPLIX KOpeHb YpaBHeHus
ax = 6 SABISETCH HeJLIM YHCIOM.

He pemas ypasnenusi 7(2x + 1) = 13, nokakuTe, UTO ero KopeHhb
He SIBJIAETCS [eJILIM YHCII0M.

Ha ¢epme 1000 gponukon v kyp, ¥y nux 3150 nor. CroNLKko KpoJiM-
KOB ¥ CRONLKO KYp Ha depme?

Ha nepsoMm ydacTke OLUIO MOCAsKeHO Ha 9 KYCTOR CMOPOJIHHEI GOJIb-
e, 4eM Ha BTOPOM. Ecan co BTOPOro yHacTKa lnepecaJluTh Ha nep-
BLIK 3 KyeTa, TO Ha NepBoM yuacTie ctaneT B 1,5 paza Goanine Kye-
TOB CMOPOJIMHE], YeM Ha BTOPOM. CRONBKO KYCTOB CMOPOJHHEI HA
nepBoM yuacTre?

Y Mumu B 4 pasa Goanine mMapok, dem y Aunapes. Eenuw Muma
otjlacT Anjipeio 8 Mapok, To ¥ Hero craleT Mapok Bjpoe Golkine,
vem vy Angpesi. CKONILKO MapoK V Kaykjoro MaJbuukra?

Urobhl ¢/laTh B CPOK KHHT'Y B OMGIHOTEKY, YICHHK JONKeH ObLIT UH-
TaTh ekejinenno no 40 ¢Tpanuiy, HO OH YHTAN B jienl na 15 erpa-
HHIL MeHLIIe H cAaJl KHHT'Y Ha 6 I.I,HEH [o3xxe cpokKa. 3a CKROJILKO
JiHel yueHHK JoJKeH 6Ll HPOUMTATL KHMUIY?

YrobLl c/lesiaTh BOBpeMS 3aKasz, apTelih CTeKJIOJYBOB Jloizcna Onina
MBPOTOBJIATE B jlenb o 40 uapenunit. ONHAKO OHA HATOTOBIANA eIKe-
auesno na 20 usgennit Goneine u, Grarojapsa 5TOMY, BLIIIOJHHUIIA 3a-
Ka3 Ha 3 JIHA panbiie cpoka. KakoB 6L CPOK BHIIOJIHEHHA 3aKasza?

FEenn Kk 3ailyManHoOMy 9dcly npuGaBuThL 7, TONYYEHHYI0 CYMMY
YMHOMUTE Ha 3 M U3 IPOM3BE/IeHHs BuluecTh 47, To noayuurtes sa-
aymanHoe uncno. Kakoe umeno sagymano?
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253.

254.

257,

CpejiHee apu@MeTHYecKoe HeKOTOPOro psajfia JauHbiXx, COCTOs Mero
u3 10 umecen, pasno 7. K aromy psity npunucany umcna 17 n 18.
Yemy paBHO cpejlHee apH(pMeTHNeCKOe HOBOT'O psAjAa uHcen?

CKONBKO unces B PSJlY, €cJIH ero MejHaHoi CJIYHKHUT:

a) NATHAJIIATLIH Wien psja;

6) cpejHee ApHMMETHICCKOe CeMBAIATONO H BOCEMHAIATONO WJle-
HOB psja?

- B psaapy umcen

12, _, 7,15, 20
lponyineHsl ABa YHcCJia, OJIHO H3 KOTOPLIX BJIBOE donbie JPpyroro.
Ilaﬁﬂ,l‘l'ﬂ! 9TH UHCIa, eCJIM U3BeCTHO, UTO cpejilHee BDH(DMBTI{‘I(NJKOP,
psjia pasao 13.

B psay uncen
8, 16, 26, _, 48, , 46

JIBa UMcsa oKasaJuch cTépTeiMu. Haiiiure oTH unena, ecsin uaBecT-
HO, UTO OJIHO M3 HUX Ha 20 GoJklle ApYyroro, a cpejiiee apudmeTH-
qeckoe HToro psjia unces pasio 32.

B psy panueix, cocrogineM ua 12 unces, HanGonbiiee 4Mcio yBe-
nuuunK na 6. UsmenwTes M NpH 5TOM M KakK:

a) cpejiHee apH(hMeTHUECKOe; B) Mojia;

0) pasmax; ') Mejauana?



B atoi rnage Bkl y3HaeTe, YTO HaswiBaeTcs QYHKUMER U rpaduKoMm
(hyHKUMA. C 9TUMKM TOHATUSAMW Bbl NOCTOAHHO Oyaere BCTpeYarLCcs He
TONLKO Ha YPOKaxX MatemMaTuku, HO U Ha YpoKax pu3anku, XuMuu, MHgopma-
THKW. Bbl yaHaeTe, 4To G NoMOLLLIO TPA(pUKOB MOXHO NONYYKTL HAINAAHLIE
NpeAcTaBneHus o cBOMCTBRAX (YHKUMA, NO3HAKOMUTECH CO CBOWCTRAMMU
JIMHEeRHOA QYHKUMK K e YacTHOro BuAaa, NPAMOR NPOoNopLMOHaNLHOCTH.
Bac, 6e3ycnoBHO, 3auMHTepecyeT BO3MOXHOCTbL MCMONL30BaHUA KOMIMbIO-
Tepa Nnpyu pewweHnn HeKoTopLIX 3ala4y, CBHA3AHHLIX C MNOHATUAMKW QYHKLWK
U rpadpuka pyHkUMA. Bl yaHaete, 4T0 Ha Npakrvke JUis BuYepurBaHums
rpapmMkoB pasfiniHbIX GYHKLIMIA YACTO UCNONLIYIOTCSH creumnanbHbie Npubo-
pbl. Hanpumep, ¢ NOMOLILLIO Kapauorpada nonyyaioT rpaguueckoe onuca-
HWe paboTkl cepaua, a ¢ NoMoLLLlo ceiicMorpaga — rpaduyeckoe onuca-
HWe KonebGaHWin 3eMHOR MOBEPXHOCTH.

DPYHKUMUU U UX TPADUKU

Ha nparkTHie MLl YACTO BETPEYACMCS ¢ 3aBHCHMOCTAMM MY pas-
NHUHEIMH BenimunHamu. Hanpumep, nnomaas Kpyra 3aBHCHT OT ero pa-
JiHyca, Macca MeTaJIHueckoro 6pycka S3aBUCHT OT ero o0LéMa U IJI0THO-
CTH MeTaJuia, obLEM IIPAMOYTOJILHOIO lapajuieleltiiela 3aBUCHT OT ero
JUITMHBI, IMAPHHLI U BLICOTHI.

B npanwueiimem MEl OyieM H3YUYaTh 3aBACHMOCTEL MeXCIY JIBYMs Be-
JIHYMHAMH.

PacemoTpum npHMephl.

NDpamep 1. Ilnomaas KBajpaTa BaBMCHT OT JJIHHEI €ro CTOPOHHL.
IlyeTh cTopoHa KBaj|paTa paBHA @ CM, A ero IJIONAAL paBHa S cm?.
Jins gaskjoro aHaueHus lepeMeHHOH a MOXXHO HAWTH COOTBeTCT-
BYIOIIee eMy 3Havenue nepeMenuoi S. Tak, Hanpumep:
eccima=3,1T08=3%=09;
ecnu a =15, To S = 152 = 225;
ecnu a = 0,08, To S = 0,082 = 0,0064.
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SaBHCUMOCTEL NlepeMeHHoH S oT nepeMeHHON a Buipaskaercsi (hop-
MYJIOH S = g2

(o cmuicay sajauu a > 0).

IlepemMennyio a, 3aHaueHHs KOTOPOH BLIGHMpaOTCA NPOM3BOJILHO, Ha-
3LIBAIOT He3a6UCuUMOll nepeMennoil, a NlepeMeHHyio S, 3HaueHHusl KOTo-
poit onpejensiiores BuOpaHHBIMY 3HAUCHHAMM @, HA3LIBAIOT 3A6UCUMOl
nepemennoi.

Hpumep 2. llyrs, npoijiedublit aproMmobuiiem co ckopocthio 50 km/u,
ZBABHCHMT OT BPEMeHH JIRMKeHUs.
OGosnaduM BpeMs JIBHIKeNHsi apToMoOuusi (B uacax) OYKBoOi ¢,
a NpoHIeHnLIi NyTL (B KMJoMerpax) 6ykpoi s. Jlna kaygoro anave-
HUHA NepeMenHoi ¢, rje ¢ = 0, MOXKHO HAlTH COOTBETCTBYIOIIEE BHA-
yenue nepemennoi s. Hanpumep:
ecau t = 0,5, To s =50 - 0,5 = 25;
ecnm t =2, Tos="50-2=100;
ecnn t = 3,5, To s=50-3,5=175.
B3aBMCHMOCTE NEpeMeHHOH § 0T NepeMeHHOH { BrIpaXkaeTcs (popMyJioi

s = 501,

B sToM TpHMepe ¢ SIBAAeTC He3aBHCHMON NepeMenioi, a 8 — saBu-
CHMOH TIepeMennoii.

INpumep 3. Ha pucynke 8 uzobpakén rpa@uk TeMiepaTypsl Bo3jyxa
B TeUYEHHe CYTOK.
C nomonisio pToro rpaduKa sl KaXKA0ro MOMeHTa BpeMeHH (B ua-
cax), rje 0 < ¢t < 24, MOXHO HAHTH COOTBETCTBYIONIVIO TeMIIEpATY-
py p (B rpagycax llenscus). Haupumep:

ecnu t =17, 10 p=-4;
ecam t=12, To p=2;
ecim t =17, T0 p=3;

ecnu t =22, To p=0.
3jeck ¢ ABISETCH HEZABUCMMOMN llepeMeHHOM, a p — 3aBUCUMO le-
PeMeHHOMH.

Lp. C

o | =




[Ipumep 4. CrouMocTh 1Ipoe3ia B IIPUTOPOJIHOM 110€3/1e 3ABHCHT OT HO-
Mepa 30HBI, K KOTOPOH OTHOCHTCSH CTaHIM. DTa 3aBUCHMOCTL AN
HeKOTOPOIo perdoHa lnokaszana B Tabaune (Gykpoi n oGozHaveH Ho-
Mep 30HBI, & GYKBOH m — COOTBETCTBYIOIIAS CTOHMOCTE [poesjia

B pyonsax):
n 1 2 3 4 5 6 7 8 9
m 10 10 18 24 30 36 42 48 b4

ITo aroit Tabnume juis KamJoOro aHavdenus n, rme n=1, 2, ..., 9,
MOJNCHO HANTH cooTBeTCTBYIONICe sHauenue m. Tak,

ecsim n=2, o m=10;

ecnu n =6, To m = 36;

ecim n=9, To m = b4.

B o1oMm ciiyuae n spisiercs He3saBHCHMON NepeMenno, a m — 3aBM-
CHMOH NepeMenHoi.

B paceMOTPEeHHLIX TPHMEpax Ram oMy 3HAYCHHIO He3aBHCHMOH
HepeMeHHON COOTBETCTBYET e/MHCTBeHHOe 3HAUCHHE 3aBUCHMON
nepemMentoi. TaAKYI0 3aBHCHMOCTL OJIHOMH IepeMeHHOMH oT Apyroi
HAZLIBAIOT PYHKYUOHAALHOI 3ABUCUMOCMbIO WIH QyHKY UL

HeszaBucuMmylo niepeMeHHy0 HHAYe HA3LIBAIOT AP2ZyMeNmoM, a O 3a-
BHCHMOH TlepeMeHHON IoBopsaT, UTO OHA SIBIAETCH (PyHicyueis oT 2Toro
aprymenTa. Tak, miomajinL KBajipata sipisietcss GyHKIHeHR OT JUIMHEL ero
CTOPOHLI; NYThL, NPOHJICHHLIA ABTOMOGHJIEM € NOCTOSIHHONH CKOPOCTLIO,
sipnseTcs (PYHKIMeH OT BpeMeHH JIBMIKeHHs. 3HAUCHHS 3ABHCHMOMH ne-
PeMeHHOM HA3LIBAIOT IHAYCHUAMU PYHKYUL.,

Bee anadenwsi, kotophle NpPHHHMAeT He3aBHCHMAas [MepeMeHHasi,
obpasyoT ofaacms onpedeienus pynryuu.

Hanpumep, ofsiacTh onpejesiends (GyHKIHH B npuMepe 1 coctonTt
M3 BCeX MNOJIOKMTENILHEIX uUMces, a B upuMmepe 3 — M3 BCeX UMcen OT
0 no 24.

YnpaxHeHus

258. Ilaouwaae NpAMOYroJbHHKA €O cTOpoHaMHM 9 cM M X cM paBHa
S em?, Buipazurte (popmyiioi saBucuMocTh S ot x. Jlna anauenus
aprymenTa x =4; 6,5; 15 Halijure COOTBeTCTBYIWOIEe 3HAYEHHE
(PyHKIHA S.

259. Tloesj, ABHradch co CKOpocThio 70 KM/, NPOXOMNT 3a ¢ U paccTos-
T HHe $ KM. BajaiiTe (pOpMYJIOH 3aBHCHMOCTE § 0T £. Halijiure snave-
HHe (PYHKIMH, COOTBETCTBYIOIlee 3HAUCHMIO APIYMEeHTa, PaBHOMY

2,4; 3,8.
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260.

261.

OtbéM KyOa 3aBHCHT OT JUIMHEL ero pebpa. llyers a em — juuua
pefipa kyGa, a V cM® — ero obném. Bajaiite (opmyJioli zaBHCH-
MocTh Vo or a. BoskMHTe Jiba KAKHX-NHO0 ZHAYCHMS aprymeHrta
H BLIYMCIIHTE COOTBETCTBYIONHE MM 3HAUCHHS PYHKIHH.

ITo osepy nnasana sixrta. Paccrosinue s (B KMJIOMeTpax), Ha KOToO-
poe yiansnachk siXTa oT 6askl, MeHsIoCh ¢ TedellueM RpeMeny JIRU-
skenud ¢ (B MHnyTax). UaMenenne s B 3aBHCHMOCTH OT ¢ NIOKA3aN0
Ha pucynke 9. Ha kakoM paccTosiHMH OT a3kl HAXOJHJIACE SIXTA
yepez 20 muu? uepez 1 u 20 muu? uepes 2 u 30 mun? Kakosa
ofJacTh olipeie/ieHus paccMaTpHBaeMoll PYHKIMU?

_|_n. 8, KM
lﬂ
-]i“
—x
o 1ol20T30T40 70180 1 120, - MU
I!'I | | ? 111 F'f 1 4fl |
Puc. 9
262. Ha pucynke 10 nokazano WaMeHenHe BLICOTEI COCHEI i (B MeTpax)
B BAaBMCHMOCTH OT eé BospacTa x (B rojax). Haiaure:
a) BLICOTY cocHbl B Boapacte 10; 40; 90; 120 ner;
6) Ha CKOJILKO BRIPOCHA COCHA 33 MPOMEMYTOK Bpemend or 20 jo
60 ner; or 60 go 100 ner.
UM
Fa
20
F10
X, aet]
0 0, 40 1pg 110 4ol 11
o6 0 B BN R |
Puc. 10



263.

264.

KasikjjoMy HaTypaJbHOMY UMCJIY i CTABHTCH B COOTBETCTBHE OCTa-
TOK I OT JleJieHHs aToro udena va 4. Haipure r, ecsin n pasno 13,
34, 43, 100. B pacemaTpHBaeMod GYHKIHOHANLHOH 3aBMCHMOCTH
yraskuTe aprymenTt. Kakosa o6nacTs onpejiesienns 5Toi Gynkimun?
Kakue unciia cnysaT anauenusiMi (PYHKITHA?

B raGauie, cocTapiennod B pesyjLTaTe HEMepeHHi, Nokazana sa-
BHCHMOCTE ATMOC(EpPHOTO JIARIeHHs p (B MHIUJIMMETPAX PTYTHOTO
cTosi6a) oT BRICOTHL 1 (B KHJIOMeTpax):

B, kM 0 0,6 1 2 3 4 b

b

MM pT. CT. 760,0 | 716,0 | 614,0 | 596,7 | 52b,7 | 462,2 | 404,8

265.

266.

Kakoro armocepnoe pnapienue na puicore 1 km? 4 km?
Ha rkaroil BeicoTe aTMocepHoe jaBienune pasao 596,7 My pr. e1.?
404,8 mm pr. cT.?

B ofnom peseppyape 380 m® Bojikl, a B ,rg)yron 1500 mM3. B nepsuiii
pesepByap Kasmjinii uac nocrynaet 80 M° Bojibl, 8 U3 BTOPOro KaM-
Jiklii uac BeIkaunBaloT 60 M3, Uepes cKONLKO YACOB BOJILI B pesep-
Byapax cTaHeT HOpoBHY?

OrmerbTe Toukn A(4; -3) w B(-2; 6). Ilposegnare npsmyio AB
M HalUTe KOOPJAMHATE TOYEK ITepecedenns 9ToH NpsaMoi ¢ ocklo X
H OCBIO Y.

o dbop MV e

DYHKIHH, KOTOPBIC MBI PACCMATPHBANIA B IPe/ILIYINEM HYHKTe, 3a-

Jlapajuch pasinunnLiMy cnocoGamu. HauGonee pacnpocTpanénnniM crno-
coBoM ABJSCTCH 3ajlanne PYHKIHH ¢ nomMolrbio Gopmynil. dopmyna mo-
3BoJifeT JUIs JI06oro 3HaueHus aprymMeHTa HaXoJlHTh COOTBETCTBYIOIIee
3HAUEHHEe (PYHKIMH HYTEM BhIUMCIEHHH.

IIpamep 1. llyers dyuKIHA 3ajiada POPMYIOH

Y= 3":2_ e -3<x<3.
Haiiném spauenus y, cOOTBETCTBYIONIHE [EJILIM 3HAYCHHAM X:
3-(-3)-1_ ,
el x = -3, Toy = T: -5;
ecm x =-2, Toy = % =-35HT A
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PeaynbTaThl BRIUMCAeHHH Y00HO 3allHCATEL B BHJie TaGJIWILI, HOMec-
THB B BepXHell CTPoKe 3HAUEHMS! ApryMeHTa, a B HMMKHel cTpoKe cooT-
BETCTRYIOIHE SHAYCHHS (PYHKIMK:

x -3 -2 -1 0 1 2 3

y -5 -3,5 -2 0,5 1 2,6 1

Mu1 BLIOHpany KaxJisi pas suadenue x na 1 Goanine npejLijymero.
TloopaT, uTO MEI cocTaBHNM TAGNMIY ZIHAUEHHH (PYHKIMM ¢ marom 1.

B paccmorperHom npumepe Oblla yKazaHa o0JlacTh onpejeleHus
(PYHKIIHH.

Eenw dpynkmusa sajana GopMysoi u ofacTh onpejesenns (PYHKIHHA
e yrasana, To CHHTAIOT, 4T0 006JIACTEL ONpe/ieJicHus COCTOUT M3 BeeX 3Ha-
YeHMi He3aBHCHMON lepeMennoi, NpM KoTOpLIX 5Ta dopMyna uMeeT
CMLICI.

Hanpumep, obnacts onpejesenuss (HYHKIHUM, 3ajlaHHONR (POPMYIONH
y = x(x + 5), COCTOUT H3 BeexX UHcel, a obJacTh olpejleleHdst (PYHKIUHA,

3afiannoit (opmynoit y = , COCTOMT M3 BeeX UMceJi, Kpome uucia 2.

x-2

C nomounio (PopM YL, :mnasoumii MYHKIHID, PerainT TakmKe 3ajia-
UY OTBICKAHHS 3HAYEHMH APryMeHTAa, KOTOPLIM COOTBETCTBYET JaHHOe
3HAUeHHe (PYHKIUH.

IIpumep 2. byuruma sajgana popmynoi y = 12x — 3,6. Haliuém, upm
KAKOM 3HAYeHMH X 3HadeHMe QYyHKIHK paBHo 2,4.
Tlopcrabum B popmyny y = 12x — 3,6 smecto y uncno 2,4, [onyuum
YpaBHeHHe ¢ NepeMeHHoH x:

2,4 = 12x - 3,6.

Pemiue ero, vaijém, uro x = 0,5.
Suaumr, y= 2,4 npu x = 0,5.

BaMeTHUM, UTO MBI CMOIJIM PElIUThL 3TY 3ajlauy, TAK KAK OHA CBeJNach
K YPaBHEHHIO, cliocob pellleHHsi KOTOPOro HaM H3BecTeH.

roTePUL BUNLIENBM NEWBHUL (1646—1716) — He-
MeLKMA dunocod, martemartuk, Guank u sabikosen. OH
M aHruAcKuit yueHoil W, HeloToH coapany (He3apucumo
ApYr OT Apyra) OCHOBLI BAXHOr0 pasfena MaTeMaTmku —
MaTeMatiueckoro adanuaa. JleHGHUL BBEN MHOTWE NOHA-
TWUA U CUMBONLI, ynoTpeGnaeMsie B MaTemMaThke U ceiduac,
B YACTHOCTM MM BBEAEH TEPMUH «YHKLMAS,




YnpaxHeHus
267. dyukums sajgana hopmynoin y = 2x + 7.

Hajiipure 3Hauenue (PyHK-

IHH, COOTBETCTBYIONIEE 3HAUCHHIO apIryMenTa, papiomy 1; —20; 43.

268, dyuruusa sasana opmynoi y = 0,1x + 5. Jlna anauenus aprymen-
Ta, pasioro 10; 50; 120, waiijure cooTBeTCTBYIONEe 3HAYCHHE

(DYHKIHH.

269. dynknus sagana GopMysion y = % B rabnune ykasanbl HOKOTO-
puie 3navucHus aprymenTa. 3anosnure TaGiHILy, BLIUYHCIHB COOT-

BETCTBYIOII[HE 3HAYMEHHS (DYHKIIHH:

X -6 4 -3 2

b 6 12

¥

270. dynknus 3ajana popmysioi y = x? - 9.

BanoguuTe Tad HILY:

x -b -4 -3 0

2 3 6

¥

271. CocraBbTe TaGJIMIY 3HaYeHWH (DYHKIHHA, 3aflaHHol (opMyoi
y=x(x—-3,5), rie 0 < x <4, ¢ marom 0,5.

272. Haiipure obnacTh onpejesenus (PYHKIHH, 3aJanioi (Gopmysion:

a) y=x"+8; 0) y= '7= B) y =

X -

4x - 1

: ryy= "

3+ x

273. dopmyna y = -Hx + 6 zamaér Hexoropyw ¢pynrnuio. Ilpu kaxkom
ZHAYUEHUM ApPryMeHTa 3Hauenne GpyHKuuM pasuo 6?7 87 1007

274. dyukuusa sajana dopmynoi y = -32-1:. 3anoNHuTe NMyCTHIE KIETKH

TabJaHILI:

x -0,b

1.5 9

] -2 0

275. dyukuus sajana gopmyioi y = 0,3x - 6. Haligure snavenue
- aprymenTa, pM KOTOPOM 3HaueHHe (DYHKIHMH pasHo —6; —~3; 0.

276. BapaiiTe (popMyIoii 3aBUCHMOCTE MACCHI

KYCKa IPpobKH oT ero obn-

| #Ma, eCJIH M3BECTHO, YTO IUIOTHOCTHL NMpoOkW pasHa 0,18 r/em®.

Haiizmre no gopmyne:

a) Maccy Kycka npoGkH, o0héM KoToporo pasen 240 em?;
6) o0LéM Kycka npoGKH, Macca KoToporo pasna 64,8 r.
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277,

278.

279.

281.

282.

JIBUrasich ¢o CKOpPOCTLIO © KM/4Y B TeueHHe 6 4, apToMOGHIL HpoO-
e NyTh § KM. SajaiTe opMmyioi 3aBucuMocTs s o1 v. llonkay-
sich TOH (POPMYNO:

a) HaiiauTe s, ecnu v = 65; 6) maiauTe v, ecnn s = 363.

C Typbaskl HA CTAHIMIO, YAANEHHYIO Ha paccTosnue 60 kM, oTinpa-
BHJICS BEJIOCHIICJIHCT €O cKopocThio 12 km/u. 3ajaiite (opmysioi
ZABHCHMOCTEL [IEPEMeHHOH § OT epeMeHHo ¢, IJie 8§ — paccTosiHue
BEJIOCHIIE/IHCTA JI0 CTAHIIMH (B KHJIOMETpax), a { — BpeMsl ero JIBH-
skeHus (B uacax). Haiure no popmyne:

a) s, ecnu t = 3,5; 6) ¢, ecnin s = 30.

Y manpuuka 6puto 80 p. On kynun x kapappamei no 10 p. sa
mryky. O6ozHauuB YHCJ0 pyGsed, ocTaBInxesl ¥ MaJbunka, GyK-
BOM y, sajiaitTe dopmysiol sapucHuMocTh y oT x. Kakona obnacth
onpejieienns 9Tol pynKnan?

Jlns cenbekoi GHONNOTERN YUCHHKM IIECTLIX W CeJILMBEIX KJIACCOB
cobpanu 315 kuur. CKONIBLKO KHHUT cOGPAH CeMHKJIACCHHKH, €CIIH
M3BEeCTHO, UTO OHM coBpann Ha 10% kuur Goiabiie, ueMm IlUecTH-
KJACCHUEN?

OTMeThTe B KOOpAMHATHONH nnockoeTH Touku M (0; —4) u N(6; 2)
M coelHHUTe UX oTpezkom. HaiiiuTe KOOPAHHATE TOUKH Nepeceue-
HHSL DTOIO OTPe3Ka € OChI0 X.

OTMeTLTe B KOOPAHHATHON NiocKocTH ToukH A(—2; —3) u B(4; 5)
H co;l.-;émmm ux oTpesroM. HailinTe KOOpJHHATLII CEPejIHILI OTPES-
Ka 2

I i
LLLMIN

PacemorpuM QyHKRIHIIO, 3aladiyio hopMynoi

y¥=z s

me -2<x<3.

cooT

ITo »roit popmysie jnsa Nw06Oro 3HAUEHHS APTYMEHTA MOYKHO HAHTH
BETCTBYIOIIee 3HAYeHHE DYHKIMH.
B rabanne ykazanbl HEKOTOPLIE 3HAYEHUS APIYMEHTA W COOTBETCT-

BYIOIIMEe UM 3HAYCHNS DYHKIMK:

x -2 -1 0 1 2 3

v 6 3 2 1,5 1,2 1
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Puc. 11 Puc. 12
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Kaxpyio Mz uaijienHBIX nap ssaueduii x ¥ y u3o6pasuM TOUKOMH
B KOOPIAHHATHON IUIOCKOCTH, CUHTasi 3HaueHHe X abCIMCCOH, a cooT-
BOTCTRYIONLEe 3HAYCHHe i opiAuHaToi (puc. 11). Buibupas Jpyrue spave-
HUSI X M3 NPOMEeMYTKA oT —2 jio 3 M BLIYKCISAS COOTBETCTRYIONHE MM

BHAYCHHA ¥ 10 (POPMYJIe i = %, Oy/ieM [OJY9aThL JIPYTHe aphl 3Have-

HHH X M Y- Ra)lcnoii H3 9THX Hap TAKXe COOTBeTCTBYeT HEKOTOpas ToOukKa
KOOPJIMHATHOH 1J10cKocTH. Bee Takue Touku ofpasyior zpaguk (Qynk-

, rae -2 < x < 3 (pue. 12).

yuu, 3ajlaHHON (hopMyJIoi = ¢
? T x+3

I 'pauroM (PYHKIHE HASBLIBASTCH MHO-
JKECTBO BCeX TOUCK KOOPAMHATHOH NNOCKOCTH, abCclMechl KO-
TOPLIX PaBHLI 3HAUCHUAM apryMmenTa, a opJiHHaTL — COOTBeT-
CTBYIOIIUM 3HAYCHUSAM (DYHKIHH.

[Ipumep 1. [Toctpoum rpa@uk (PyHKIHK, 3aadHON (popMYNol
y=x(6-x),
me -1<x<5.
CocTapum TaGJIMILY COOTBOTCTRENNEIX 3HAYCHUHE APryMenTa U (pyiK-

IIHH:
x -1 0 1 2 3 1 5
y -7 0 5 8 9 8 5
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Puc. 13

OrMeTim B ROOinHlIa‘THOﬁ HNOCKOCTH TOUKH,
KOOPJIMHATHL KOTOpPLIX YKazaukl B radauue. Co-
QJIMHHAM WX InaBHoi aunaned (puc. 13). HHonyuum
rpapuk QynKIHKA, 3aJaninoil GopmMyJioi

y=x(6 - x),
rje—-1<x<5.

Yem Gosnilie OTMETHM ToUekK, NPHHAJJIENKA-
IHX rpaMKy, H UYeM IUIoTHee oHH OYAYT pacno-
JIOKeHEl, TeM TouHee OyAeT NHocTpoeH rpapuk
(PYHRIMH,

C noMoleio rpadika GyHKIMH 110 3HAYeHH IO
APIYMeHTA MOMCHO HAHTH COOTBOTCTBYIOINEE 3HA-
yenue pyHrHUA. Momno Takike pemuTh oGpar-
HYIO 3ajIa"y: 10 BHAYEHHI0 QYHKIMH HANTH Te 3Ha-
UeHHSI apryMeHTa, KOTOPhIM OHO COOTBETCTBYET.

HDpumep 2. Ilo rpadpury GyHKuun, uzobpaskéHHomy Ha pucyHie 14,
HaKIEM: a) sHaveHme PYHKIMHA NPpH x = 3; 6) 3HavenHs X, IpH KOTO-
PHIX 3HavYeHHe PYHKILMM paBHo 7.

v}

-
[

[
o

¥

1
I

[1) F ) 1101301¢ 3

a) Yepes Toury ocuw x ¢ abenmecoid 3 NMPoBeJIEM NEPIICHIHKYIAD
K ocH x. Touka nepeceuenus 5Toro nepneHjiMKyjspa c¢ rpapurom
(MYHKIIMM MMeeT KOOPAMHATH (3; 5). BHauMT, npu x = 3 3HAUEHME
(yHKIMH paBHO 5.

6) ITposesém uepes TouKy OCHM y ¢ opiMHaTOW T NpAMYIo, napani-
JeJIbHYI0 OCH X. DTa npaMas lepecekaer rpaQuk B JIBYX TOUKaX:
¢ koopjnaTtamu (5; 7) u (9; 7). BuaunTt, QyHKIAS NPHHHMACT 30a-
yeHHue, paBHoe 7, npu x =5 ¥ npu x = 9.

'papuk paét narasanoe NpejcTaBjienie 0 3aBHCHMOCTH MICJLY Be-
nuuuHaMu. Tak, no rpaduKy TeMNIepaTyphsl BO3yXa MOXKHO Y3HATE, KOT/la
TeMIepaTypa paBHAJACE HYJIIO, GLIJA BRINIE HYASH, HUMKEe HYJIS, BO3pacTa-
na, yoniBana u T. . Hanpumep, ¢ noMolsio rpafpuka, H300parmeHHoro Ha
pUCYHEKe 8, MOMCHO OTIPJIJIATE, YTO TeMiepaTypa Ouiia pasna 0 °Ce 9 u
M B 22 u; GeJia NONOMHATONLHOH ¢ 9 o 22 u; pospacrana ¢ 3 o 15 u.



Ha npakTHke 4acTo MCHOJLIYIOTCH NPUOOPLL [l ABTOMATHUECKOMN
perseTpalMM Xojla TOro MJIH HHOIrO lpolecca (M3MeHeHHS B TeueHHe
CYTOK ATMOC(DEPHOro JlaBienus, W3MeHeHHsl B TeUeHHe CYTOK YPOBHSH
MODS, HBMCHCHHS JABJCHMS [APA B IHJIWNPE JIBUTATENs] B 3aBHCH-
MOCTH OT TOJOKENHWsl MOPmNs). ITH NPHOOPEI BLIYEPUHBAIOT IpaHiEH
COOTBETCTBYIOIIMX (DYHRIMOHAJLHEIX s3aBucumocTed. Tak, ¢ HOMOIILIO
kapjuorpada noayualor rpaquueckoe olMcaHue paboTsl cepjiila, cere-
Morpad HosBosiser NMOJYUHTH rpaduueckoe olMcanne KoneGaHHi 3eM-
HOH MOBePXHOCTH.

YnpaxHeHus

283. dynknus sajjana qopmynoi y = x(x — 3), rae -2 < x < 2. Banon-
HUTe TAGNUILY M HOCTPOHTE rpauk dTol PYHKIKWH.

x -2 -1,6 -1 -0,56 0 0,6 1 1,6 2
¥

284. llpunaaneskar au Toukn A(4; 2), B(1; -4) m C(1; 4) rpapury
- (hynknuu, sasannoil Gopmynoi y = 2x — 67 Ykaxure Jipe TOUKH,
OJlila U3 KOTOPLIX MPHHAJIICHKHT HTOMY rpa@HiRy, a pyras HerT.

285. Kpupass MN — rpaguk Hekoropoi (pyuknuu (puc. 15). Hailnure
- 1o rpapMKy sHavende (PYHKIIHM, COOTBETCTBYIOIIee 3HAUEHHIO ap-
rymenTa —2; —1; 0; 1; 5

Ia.: i I y
L }—4—i
o NIE al
= . 1] r E3 =1 : =110/ P ] X
- =l
? i
Puc, 15 Puc. 16

286. Mcnonbays rpapuk ¢yuknumn (puc. 16), sanonnure Tabiauiy:

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

VRaKHTe NATL 3HAYCHHH aprymenTa, KOTOPEIM COOTBOTCTBYIOT
NOJIOXKHTeNBHEIE 3HAYCHHS (DYHKIIMH, U [ATH 3HAUCHUH aprymMmeH-
Ta, KOTOPLIM COOTBETCTBYIOT OTPHIIATENILHLIE 3HAYCHHS (PYHKI[HH.
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287. (/s pabomut & napax.) Kpusasi, [

288.

289.

[y

H300paXkéHHas Ha pHcyHKe 17, —
rpauKk  HeKOTOPOH (DYHKIMH.
HUenonnaya rpadui, nagaure:
a) 3HaveHus y npm x =—-3; —2;
0; 2; 4;

6) 3HAUEHMH ¥, KOTOPBLIM COOT-
BOTCTBYIOT y = —2; 03 2; 3.

1) Pacupejennrte, KTO BhINOJ-
HSeT 3ajilaHMe a), 4 KTo — 3ajia-
HHe G), ¥ BEITOJIHUTE HX.

2) IlposepnTe apyr y Apyra
NPaBHALIOCTEL BLINOJHCHHS 3a-
JaHus.

3) Hcnpasere oOmHOKM, eciuu G

OHHM JONYIIeHEI.

4) OGCyIHTe BOZMOMKHOCTE CYIECTROBAHMSA JIBYX HCKOMBIX 3Have-
HHH B caydae a) U B ciyuae 06).

[

b

|
1
)
1
1=
0

=

[+

b | |

Tlonkayack rpagukom ynrnnu, uzobpaskénnniM Ha pucynke 17,
VKayKUTe JiBAa KAKMX-JH00 3HAUEHUs ApryMeHTa, NPH KOTOPHIX
(PYHEIHA NIPHHAMaeT:

a) NoNOMHUTeNbHEIe ZHAUCHWS;

6) oTpHUATENLILIe 3HaYeHHsI.

HiaMmepss B TeueHHe NECATH JIeT KaXKJLIA rojl B jieHb POMACHHA
pocT pebélka, HOCTPOHJIK I'padMK 3aBMCHMOCTH POCTa OT BO3pacTa
peténka (pue. 18). Ionwsysics rpapurom, naiiaure:

a) kaxos Onin poer pefénka B 3 rona; B 6 ner; B 9 ser;

6) HA CKOJILKO CAHTHMETPOB BEIpoC peféHOK 3a IlepBhIe NAThL JeT
JKHMBHH; 33 HOCJEYI0UHe NATH JeT XKU3HHA.

M.CM

L1 Puc. 18
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(/laa patomut & napax.) Ha pucynie 19 nzodpakensl rpapHiH 3a-
BUCHMOCTH BBICOTEI YPOBHSI JKMIKOCTH OT eé 00LEéMA B IBYX cocy-
Jax pasaMuHoi (GopMEI, HO OJlHOH M TOH e émkroctH 3 n. Ilonn-
3ysich rpapMKamMu, HaljuTe:

4) KaKkoe KOJNHYeCTBO MKHIKOCTH HANO HAJNKThE B KasILIH cocyl,
YTO0LI YPOBHH JKHIKOCTH B HAX OLIIH OJIMHAKOBLI;

6) CKOJNLKO 3KMKOCTH HAJI0 HAJIMTL BO BTOPO# cocyjl, UYTOGKI MOMY-
UUTE BREICOTY YPOBHS TAKYI0 JKe, Kak B IepBOM cocyjle, Korja
B Hero Haaurto 1,5 1 smuikocTH.

1) Pacnpepenure, KTO BLINOJHSIOT 3ajlaide a), a KTO — 3aja-
HHe G), ¥ BRIMOJHATE HX.

2) O6macnuTe APYT APYrY, KAk Bl paccy/IajiH NPH BLIOJHEHHHA
sajlaius, 1 U306pasHTe CXEMATHUYCCKH, KAKYI0O IPUMepHYIO dopMy
MMEIOT 9TH COCY/ILI.

Bpems, 3a KoTopoe MASITHHK COBepIIAeT IOJHOe
KoJiebanue, T. e. U3 nojgomenus OA unepexojnrt -
B nonosenne OC, a 3aTeM CHOBA BO3BpaINAeTCS
B nogoxenue OA (puc. 20), HaswiBaercs Nepuo-
oM konebanus MasTHHRa. Mayuas 3apHCHMOCTh
nepuoga Kosebanusi MaaTHuka T oT JNMHLI HH-
TH [, COCTABMAN TaGIHILY:

I, c™ 30 50 60 80 100

T, ¢ 1,0 | 14 | 1,6 | 1,8 | 2,0

IToerpoiTe rpadyi 3aBHCHMOCTH
nepuojia konebanua MasTHuka T
OT JJNHHLI HUTH [
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292,

Hamepsis uepes KadJIVI0O MHHYTY TeMIlepaTypy BoJibl B 6ake, cocTa-
BHJIM TAaGNUILY:

X, MHH 0 1 2| 3| 4 5| 6 718 9 10| 11|12

¥, °C 14 | 28 | 41 | 564 | 66 | 76 | 85 | 93 | 98 | 100|100 100 | 100

293.

Puc. 21 . le = :

294.

TTocerpoiiTe rpa@MK BaBHCMMOCTH y OT X (Macimrab: 1em na
ocH x cooTBercTByeT 1 muH, 1 cM Ha ocu y coorBercrByer 10 “C).
Henonssys rpadui, oTBeTETE HA BONPOCHL:

a) Kakyl TeMliepaTypy MMmelia Bojla yepes 4 MHH, depes 5,5 MHH,
yepes 9 mun, uepes 10,7 Muu nociie navuana HarpeBanus;

6) uepes CKOJILKO MHHYT Iloc/ie HAUAJIA HATDEBAHMSI TeMIlepaTypa
BOAILI cTana pasuoit 41 °C; 60 °C; 95 °C?

(Jlaa paGomut & napax.) Ha pucynke 21 wzoOpaskennl rpapuiru
3ABHCHMOCTH TOPMOZHOI'O IIYTH ABTOMOOMJIAI OT CKOPOCTH €ro JIBH-
JKeHHA Ha cyxom acanbte (KpuBasi OA), Ha MOKpoMm achanbTe
(kpuBasi OB), upu rojsonéne (kpusas OC). Jlus kaxjoro cayuas
OTBETHLTE HA BONPOCHI:

a) uemy paBen TOPMO3HOMH ITYTL ABTOMOOHIISI IPH cKOpoeTH 50 KkM/49;
§) ¢ KaKo#H CROPOCTEIO JIOJDKEH JIBUTATLCH aBTOMOOHIL, UTOOK! ero
TOPMO3HOIH NYThL He nmpeswiman 60 mM?

1) Boinosmure wasc/uii 3ajjlanns a) U 6).

2) Cpasuurte noayuennsie orseril. Menpasrre ommbkyn, ecin onn
JONYINEHE.

3) ObcyauTe, HACKOJILKO BENHKO PA3JIHUHE B TOPMOZHOM IIYTH Ha
CYXOM H MOKpoM acainibre.

¥, M

g
G

T

o

=3 =2 K=
=

L1L]1

(=

Peminrte ypasuenue:
a) 3,7x -2=-2x+ 3,13; B) 27x =5 - bdx;
6) 4,2x +8=8 — Tx; r x-—1=04x-2,5.
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206.

B apronapke Guisio B 1,5 pasa GoJikille PY30BLIX MAITHH, 9eM Jer-
koBhiX. llocae Toro kak apronapk noJaydus eud 45 JNerkoBeix
aBTOMAINTHH, & 12 rpysoBLIX MAITHi Hepejiai (pepMepaM, B HEM cTa-
JIo JIerkoBBIX MamuH Ha 17 Gosbine, ueMm rpysossiXx. CKoJILKO Beero
aBpToMalMe OLUIO B aBTONApKe?

Bepuo nu, urto:
2 1 3 1
a) 65—5'1‘—14“‘—‘—6}0.

5l _s51l).19-61.3>0:

0) (')6 .){2] 12 63..5>0.

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

Mpueeaure npuMep GYHKUMOHANLHONR 3aBUCUMOCTY OHON NepeMeH-
HOW OT ApYroil. Ykaxure He3aBuCUMYIO W 3aBUCUMYIO NepemMeHHbIe.
O0BACHUTE Ha NpuMepe GyHKUWK, 3anaHHOR GopMmynon y = 6x + 12:
a) Kak rno 3vayeHwio aprymedta Haltyh cooTBetciByioulee 3HayeHue
hYHKUMK; O) KaK HARTK 3HAYEHWUS apryMeHTa, KOTOpbLIM cooTBeTCTBYeT
YKaszaHHoe 3HaveHue (pyHKLMK.

Y10 HaselBaeTcH rpapukom QyHKUUMK?

Mokaxure, Kak ¢ NoMoLLbLIo rpadpuka GYHKLIMK MOXHO HAWTK. a) 3Ha-
yeHue QYHKLUMK, COOTBETCTRYIOLEE 3alaHHOMY 3HAUYEHUIO apryMeHTa;
06) 3HaYeHUs aprymeHTa, KOTOpbIM COOTBETCTBYeT AaHHOe 3HavyeHue
byukupm. Ucnonsayinte ang atoro rpapuk GyHKUMK, M300paXEHHLIA
Ha pucyHke 15.

JIMHEWHAS ®YHKUUSA

Pacemorpum npumep. llyets V — 06mém kenezHoro 6pycka B KybH-

HeCKMX CAHTHMeTpax, m — ero mMacca B rpammax. Tak Kak IJI0THOCTDL
skesiesa pasna 7,8 r/em®, To m = 7,8 V. BaBHCHMOCTL MACCHI 3KeJe3HOI0
Opycka oT ero oiLéMa gpisgercd npuMepoM (PYHKIHK, KOoTOpad 3ajasres
thopmynoit Buja y = kx, rjie X — He3anUcHMAs NepeMennas, kB — 9HclNo,
OTJAMUHOE OT HYJIA.

Taxyio (GYHKIHIO HABLIBAIOT NPAMOL NPONOPYUOHANLHOCTLIO.
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o TIpsaMoii NpoONoOpHHOHANILHOCTEIO HAZEI-
paeTcs q:ynmum KOTOPYIO MOMKHO 3aJIaTh QOPMYJIoH BHa
y= kx, rje x — HezasHcuman nepeMeHHas, k — He paBHOe
HYJIIO MU0,

Unesio k B (hopmysie y = kx nasnipaetesi KOdDMHIMCHTOM NPSIMOi
NMPONOPIHOHAILHOCTH.

Uz qpopmynsl y = kx, rae k # 0, naxoaum, uTo eciv X; U X, — 3Ha-
HeHMs apryMenTa, npuuém x; # 0, x, # 0, a yy ¥ ys — COOTBETCTBYIOLHE
MM 3HaYeHusl PYHKUHH, TO iy = kXy, ys = kXy. OTCI002

h_pgh_ph_ 8
i xz 1 X
T. €. BepHA NPOTIOPIAS
5w
2 W

C 9THM M CcBS3aHO HazBaHWe «NpaAMas NPONOPIHOHANLHOCTL»
B OTJIHYHE OT aoﬁpa’l'lloﬁ NponopiHoONaJILHOCTH»,, C KO"I‘OpOﬁ BLI NMOosna-
KOMHTCCE 11033Ke.

B HOBCEJI.H(.‘BHOF! JKM3HH MEI HACTO BCTpeuaeMcsl ¢ 3aBUCHMOCTAMM
Mexay nepeMeHHbiMHM, KOTOPLIe HABJAAIOTCH HPAMBIMH [IPOHOPIHOHAJ L-
HOCTHMM.

IIpvBeném npuMepsl.

Hpumep 1. llyre s kM, npoiijilennelit aBTOMOOGHIEM 3a £ Y € IOCTOHH-
HOM ckopocThio 70 KM/4, BuuHcaseres no Qopmysie s = T0¢, rjue
t >0, T. e. 3ABUCUMOCTEL 8 OT { SIRJISIETCSH NMPSIMOH NMPONOPIMOHAI k-
HOCTEIO.

IMpumep 2. CroumocTh p Topapa B pybnasix no mnene 15 p. 3a Kuio-
rpaMM BREIYHCHSIeTes! 0 (hopmyie
p = 15x,
rjle X — Macca TOBapa B KMJOrpaMmax. 3aBHCHMOCTE P OT X SIBJIsICT-
¢Sl TIPSIMOI TTPONOPIHONANLHOCTLIO.

IMMpumep 3. Jlauna okpy:knoctu C BLUHCAsieTesi 110 GopMyJie
C =2nr,
rjie r — pajiuyc OKpPYHOCTH, T — YHCJI0, IPHGAHIKERHO paBHoe 3,14.

3naunT, 3asucHMocTh C OT r SBASIeTCS NPAMOH MPONOPIMONAIL-
HOCTRIO (KOMP(MUIHEHT NPONOPIHOHANLHOCTH 3/iech paseH 21).

BuisicuuM, urto mpeicrapiser coboi rpadMi npaMoi npornopiuo-
HAJILHOCTH.

B kauecrsBe npumepa paccMoTpuMm yHknuio y = 0,5x 1 nocrpoum
rpaur sToil QyHKIUNA.
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Puc. 22

Puc., 23

ObnacTs onpefienenus (PyHRmun y = 0,5x — MHOXKeCTBO BCex UH-
cesi. CoctaBuM TaGJIMILY COOTBETCTBeHHLIX 3HAUEHUH NepeMeHHBIX X U ¥
JUISi HEKOTOPLIX ZHAYEHHH apryMeHnTa x:

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

0 0,25 0,5 0,75 1 1,25 1,5 1,75 2

x -0.b -1 -1,b -2 -2,b -3 -3,b -4

-0,25 -0,b -0,76 =1 -1,26 -1,b -1,75 -2
OTMeTHM B KOOPIMHATHONH IJIOCKOCTH TOYKH, KOODJAHHATHL KOTO-
PRIX ToMelensl B Tabuume (pue. 22). MomxHO 3aMeTHTL, UTO BCe OTMe-
UeHHBIE TOUKH HPHHAJJIeRAT HEKOTOPOH NpAMOl, NpoXojsimeil uepes

Hauano koopauuar. Ilposeném oty npamyio. [Honyuus rpadpuk pyHKIIHK

y = 0,5x (puc. 23).

Pacey:xnas anajorsuio, MOMKHO NOCTPOHTL, HAlpUMep, rpapHi
GyHrIHH y = —1,5x (prc. 24). IroT rpauk, Tak ske Kak U rpaQuk pyHK-
IHHH = 0,51. sipJisieTcs HpilMOﬁ H NPOXOJIHT Yepes navyaJio KRoopjunarT.

e,

rpadMK NpAMOA HPONOPUHOHANL-
HOCTH npejcrapisger cofoit nps-
MYI0, NPOXOJAINYIO Uepes Hauyallo
KOOpjiHHar.

Yrobul nocTpouTh rpa@uir Qynk-
IHH y=k.‘t, JIOCTATOYHO HAWTH Koop-
JIHHATHL KAaKOH-HUOY/bL TOUKH I'papuKa
oTOl (PYHKILMK, OTJHMUYHOH OT Hauasa

u
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=

I
=B

et

[

Puc. 24
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Puc. 25 Puc. 26

KOOP/IMHAT, OTMETHTL HTY TOUKY M Uepes Heé W HAUAJIO KOODJMHAT Hpo-
BECTH 1IPSIMYIO.

[Toerpoum, vanpumep, rpapuk Gpynkuuy y = 1,5x. [lyers x = 2, ro-
rjia y = 3. Ioctpoum rouky A(2; 3) ¥ uepes Hed M HAYANO KOOPJHIAT
nponcggu NPSAMYIo. JTa npsiMas sipisieTcs rpaguroMm Gynrinan y = 1,5x
(puec. 25).

Pacnonoskenue rpapura GyHKIMH [y = kX B KOODAHHATHON IJIOCKO-
CTH BaBUCHT OT KondpuumrenTa k. Vs hopMylibl iy = kx HaX0lUM, YTO ecln
x = 1,70y = k. 30aunT, rpaduk QYHKIHH § = kX NPOXOJHUT Hepes TOUKY
(1; k). Ilpu k > 0 ra Touka pacnoJiookena B NepBod KOOpJIMHATHON UeT-
BepTH, a pu k < 0 — B werBéproii. Orciofla enejyet, uto npu k > 0 rpa-
(UK NPAMOH NPONOPIHMOHAJILHOCTH PACIOJNOMKEH B epBoil U TpeTheil Ko-
OPAMHATHLIX YeTREPTAX, a NpyU B < (0 — BO BTOPOI H UeTBEPTOM.

Ha pucynke 26 nocrpoens! rpaduky HpsaMoil HPOHOPILMOHANLHOCTH
NPH pasJiIvaHbBIX aHaueHuax k.

YnpaxHeHua

297. BenocuneMer JABHIKETCS PaBloOMEpHO €O CKOpoOCTLIO 12 km/u.

~ Hamumwure (popMysy, BEIPAMKAIOINYI0 3ABHCHMOCTL NPOiJIeHHOTO
HYTH § (B KWJIOMeTPAX) OT BpeMenH JiBHsKenus ¢ (B uacax). Ssnser-
sl JIM HTA 3AaBMCMMOCTh LIPAMOH 11POIOPIMOHANLHOCTEIO?

298. Spasieres nu NpSAMO NPONOPIHONANLIOCTLIO MYHKIKAS, 3ajannas
opmynoii:

a) y=-bx; 6) y=bx% B y= ) y=x+52

299. Ilpamas MponopuHOHANLIOCTE 3a/lana (QOpPMYIIoi y = —f—:x.

HaiiguTe 3naueHue y, COOTBETCTBYIOIIee X, paBHomy —9; 0; 1; 4.



300.

301.

302.

llocTpoiTe rpapuK NpsAMoil 11POHOPIMOHAJNILHOCTH, 3ajlaHHON (op-
MYJIOH:

a) y=3x; B) y=x; n) y=2,5x;

06) y=-1,5x; r) y=-x; e) y=-4,5x.

(s pabomu & napax.) 3ajaire GoOpPMYNOR NPIMYIO TPONOPILHO-
Haménnc'n,, rpaui KOTOPOH CHMMeTpHUeH TrpaMry (PYHKIHH
y=9x:

4) OTHOCHTENLHO OCH X3 0) OTHOCHTEeJILHO OCH .

1) Pacnpepenvte, KTO BEINONHSET 3ajlande a), a KTO — 3ajla-
nue 6), ¥ BLINOJHKTE HX.

2) IlposeprTe APYT ¥ APYTra NPaBHJILHOCTL BLITIOIHCHHS 3a/1aiHsl.

Ilocrpoiite rpaduk Qynknuu, sajannod dopmynoi y=-0,56x.
C momompio rpapuka naijure:

a) sHaueHHe y, COOTBETCTBYIOIee X, paBHomy —2; 4; 1;

0) npuM KakoM x sHaueHue y passo -1; 0; 2,5.

CymeeTByer Jin Takoe x, npu koropom y = —1507 Ecan cymeerny-
€T, TO BHIUHCIHTE ero.

303. llpunapnescar au rpapuky OyErndd y = -0,5x rourku A(0; 1),
B(-1; 0,5), C(2; -1), D(4; -2)?

304. MapecTno, uto rpaguk npsamMol NponopiuHOHAJLHOCTH NPOXOJHT
qepes Touky A(3; 21). IlpoxomuT nu 2T0T rpadui yepes ToOUKy
B(-7; —49); roury C(-5; 3,5); Touky D(0,8; -5,6)?

305. (/laa paGomut & napax.) llokamuTre cXeMaTHYECKH, KAK Paciioso-
MeH rpaguK PYHKIHN, 3aJadHOH POPMYJION:

a) y=1,7Tx; B) y=0,9x; n) y=kx, rne k> 0;

6) y=-3,1x; r) y=-2,3x; e) y=kx, rue k< 0.

1) Pacnpenendrte, KTo BHNONHAET 3ajanus a), 6), a KTo — 3ajla-
HHUA B), '), ¥ BLITIOJIHHTE UX.

2) IlposeprTe APYr ¥y APYra NpaBHJILHOCTL BLINOJHEHHS 3a1aHnii.
3) O6cynure, Kakoil BUJI HMeeT rpaduk GyHKIMH ¥ = kx B 3aja-
HHAX JI) W e).

306. Jlns kaxujoro rpaguka npsamoil nponopnHoHaJLHOCTH, H300pa-
JMEHHOIO HA PHCYHEKe 26, HAIMIIHTE COOTBETCTRYIONLYIO (DOPMYJIY.

307. TypucT BuIllIesl M3 ropojia U Uepes X U HAXOJAMJICS HA PACCTOSHHUH
Y KM OT Hero. 3aBUCHMMOCTEL i OT X IIOKasaHa B TabauIe:

x 0 0,6 1 2 2,5 3 3,5 4
y 0 2.1 4,0 7.9 10,1 12,1 14 16,1

B koopAHHATHOR IIOCKOCTH OTMETETE HTH TOUKH W NOKAKATE ¢ 110~
MOITLIO JIMHCHKH, 9TO OHNHM PACHONOKENL! MOYTH Ha npsmoi. Co-
cTaBbTe (POPMYIY, KOTOpas NPHGIMIKEHHO BLIPDAYKAET 3aBHCHMOCTL
y oT X.
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308.

309.

310.

311.

312.

Ha pucynke 27 nocrpoensl rpa- AI'AF
QUKH JABHIKeHUS Neiexoa (or- !
pesok OB) W BeJocHneaucTa 40
(orpesok OA). C nomomuio rpa- )
(PMKOB OTBETETE Ha BONPOCH: 13°
a) Karoe ppeMs OLL B IYTH ne- --‘2'(}
HexXo)| H Kakoe BpeMsi — BeJlo- t
CHIIQJMCT;

6) KAKOH MYTL Mpojlenal neme- ]
X0 M KAKOW NYThL Npoexal ) ‘ T i
BEJIOCHIIE/IHCT;

B) ¢ KAKOH CKOPOCTBIO JABHIANCH o\ 57

Helexojl H ¢ Kakoi — BeJIOCH- !

NnejeT;

r) BO CKOJLKO pas NmyTh, KOTOPLIA npoexan sa 2 4 BeJIOCHIICAHRCT,
GonbIe MyTH, NPOHJACHHOro 3a TO JKe Bpems nemexojgom?

Ha pueynke 28 uzobpasmkén rpayik 3aBHCHMOCTH Y/UIHHCHUS Y
CTAJLHOH NPOBOJIOKH OT cHikl F, noj leficTBHEM KOTOPOH NPoBO-
JIOKa pacTirHBaeTcs. YKasKuTe rpaiuilbl MaMeHeHus cHiibl F, npu
KOTOPBLIX 3ABMCHMOCThb YJUIMHEHHS 1IPOBOJIOKH OT cHiibl F sipsisieTcs
NPAMOH NPONOPIHOHANBHOCTRIO.

AT
s

b

Puc. 28

PemuTe ypannenue:

a) 1-1,7x —(0,8x + 2) = 3,4; 6) 5 - 0,2y = 0,3y - 39.
YupocTuTe BhIpaskeHue:

a) -21(4 - 10a) - 54da; 0) 28 — 10d + 4(d + 18).

Uzrectno, uro a > 0. CpasuuTe ¢ HYJEM 3HAUCHHE BblpajkeHWs:

a) Ha; 6) ~10a; B) a + 6; r) -a; n) g; e) —-.



dhyr Kl

PacemoTpuM npaMephl (pYHKITHIA.

Mpumep 1. Ha mocce pacnionodxkensl NYNKTH A W B, yianéunie apyr
or apyra #a 20 km (puc. 29). MoTouukauceT Bhiexas U3 nyHkra B
B HAIPABIEHMH, NPOTHRONONOKHOM A, co cKopocThio 50 kM/u. 3a
t u Moronukinuer npoejger H50f kM M OyieT HaXoJMTLCH oT A Ha
pacerosuun 502 + 20 kM. Ecan ofoznaunTh GYKBOH 8 paccTosnHe
(B KHJIOMETPAX) MOTOIMKJIMCTA /IO IYHKTA A, TO 3aBHCHMOCTL HTOT0
paccTOAHNA OT BPeMeHW JIBMIKeHHS MOMKHO BHIPASHTE (DOPMYJIOi

s = b0t + 20,
e t = 0.
2 . M
Puc. 29

HDpumep 2. YueHHK KVIMHI TOTPaji 10 3 p. 3a IUTYKY ¥ DYUKY 3a 5 p.
Of03HAYHM YHCJIO KYIUICHHBIX TeTpajiell OYKBOH X, a CTOHMOCTD 110-
KynkH (B pyonsix) oyksoi y. Ioxyaum

y=3x+5h,
rjle x — HATypaJbHOoe YHCIO,

B ofoMx npumepax Mbl BCTPeTMJIMCh ¢ (DYHKIMSIMH, 3ajlaHHLIMM
(hopMyJIaMH BHJIA
y=kx+b,
rje x — HesaBUCHMas llepeMenHasi, B 1 b — uMcna.
Takue QYHKIUK HABLIBAIOT AUHEDHLIMU QUHKYUAMU.,

) Jlnneinol GynkiHel HasLiBaeTes QyHK-
I[Hs1, KOTOPYIO MOXMCHO 3aJiaTh (opMylioi suaa y = kx + b, rie
X — HeszaBMcHMMasl NepeMennasi, # u b — HeKoTophie uucia.

[IpsiMas NpONOPILHOHANLHOCTEL SABJACTCS YACTHLIM CHYYACM JIHHEH-
HoM pynrmmu. Jledcreurensno, npu b = 0 Gopmyna y = kx + b npuuu-
maeT BHJL ¥ = kx, a oTol dopmynoi npu k # 0 sajaéres npsiMasi nponop-
IIHOHAJILHOCTE.

BrisicHuM, KakKo# BHJ MMeeT rpapuk JIMHeHHOH (PYHKIHH.

PacemoTpum, Haupumep, pyaknuio y= 0,5x + 2. CpapHum 3Haue-
HAS QYHKIMHA

y=05bx+2ny=0,,5x

IIPH OJIHHX H TeX XKe 3Ha“leHHAX X.
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x -4 -2 0 2 4 6

0,5x -2 -] 0 1 2 3

0,5x +2 0 1 2 3 4

o

Mz npusenénnoi Tabauniel M dopmyn y= 0,5x u y= 0,5x + 2 scuo,
UTO A1 JII00OT0 BHAUeHHS APryMeHTa X snauenue pyukuuu y = 0,5x + 2
Ha 2 eJMHMILl Gosbiie spadedust Gyuruum y = 0,5x. Ecaum rpadpuk
pyurnuy y = 0,5x cpsunyTh Ha 2 eMHMIL BBepX (T. e. B HANPABJICHUH
OCH ), TO KaMJIasa Touka (Xg; yo) rpadpura gyurknun y = 0,5x nepeiijpér
B TOUKY (Xg; Yo + 2) rpapuka ¢pynknuu y = 0,5x + 2. IIpn srom nobasn
Touka rpapura pyHrnuu y = 0,56x + 2 noJiyuaeTcsi U3 COOTBeTCTRYIOIIeH
TOUKH rpadpuka GyHRIHK y = 0,bx.

Crnepoparensno, rpadur QGyurnoun y = 0,5x + 2 ecTh npsaMasi, na-
pannenunasi rpapury dynknmuu y = 0,5x, npoxoasimas uepes TOUKY
(0; 2) (puc. 30).

peasmmppun T
L] 0'33' Il '3,'-'-
v ﬂ" : i W, ?0‘ ~r—
st 1 ]
)
! = 0 x
=4 =) x e | H
= ¢ y 0;5"’ T
“0‘
l3 ]—‘x
Puc. 20 Puc. 31

ABaNOrHuHO MOKHO ITOKA3ATE, UTo rpadpukom hyurnun y = 0,5x — 3
SIBJIIETCS NpAMas, NapajiinennHas npsaMoi y = 0,5x u npoxojanias uepea
rToury (0; —=3) (puc. 31). BooOie

rpauK QyHRIHM y = kx + b, rae k# 0, ecTn npamasi, napa-
NenLHAas NpAMoil y = kx.

opmyna y = kx + b npu k = 0 npunumaer sua y = b. B otom ciyuae
rpapuroM QYHKIHH ¥ = kX + b saBasieTcs npamas, napauielibHas ocH X
upu b« 0 uau cama ock x npu b = 0.



Ha pueynke 32 nocrpoen rpadui (pyHk- 14

IHH
'Fa::um ofpaszoM, y = 3]

1
1

9

rpapuroM JUHeHHOH QYHKIMK ABIS-
eTcH npamMas.

—

=2 [-1l0 x
Jlns nmoctpoenust rpaguia JHHeHHOH 1
(]J)'[IKI"IH JoCTATOUHO HaWTH KOOPJIHHATEI
JIBVX TOYeK rpafjHrKa, OTMEeTHTL 9TH TOUKH
Ha KOOpﬂH}laTHOﬁ MNOCKOCTH H IIpOBeCTH
uepez HUX IPAMYIO. Puc, 32

MDpumep 3. [locrpoum rpadur pynrnuu y = 2x + 3.

dyurnua y = 2x + 3 nuHeldHad, N0dTOMY eé rpapukom sBIsSieTCH
npsamas. Wenonssys gopmyay y= 2x + 3, HaijléM KOOpPAMHATH
JIBYX TOYeK rpapuka:

ecimx=-2,Toy=2-(-2)+3=-1;
ecimx=1,Toy=2-1+3=5H.

Otrmerum Tourku A(-2; —1) u B(1; 5). IIpoBeaém uepes 9TH TOUKH
npamyio (puc. 33). lipsamas AB ecTh rpauk OyHRIHH I = 2x + 3.

Ilpu nocTpoenuy rpapura JHHenol GyHKIMUKA yacTo GuiBaeT yao6-
HO B KauecTBe OfIHOM M3 ToueKk OpaTh Touky ¢ abemuecoi 0.

Ju L
- 8
—d 4 [1] K X — U] 1° x
T
l'?' I"r‘: K[
| |
Puc. 33 Puc. 34

Hpumep 4. [locrpoum rpadur dpynrnum y = -0,8x + 1.
Haiiném KoopjMHATHI ABYX TOUeK rpafuia:
eciu x=0, 10 y=-0,8-0+ 1=1.
ecimx=5m10y=-08-5+1=-3.
Ormerum Touku M (0; 1) u K (5; —3) ¥ npoBejiém yepes HHX NPsSiMyIo
(puc. 34). llpamas MK — rpapur ¢pyurnum y = —0,8x + 1
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. - 8

. N

Puc. 35 Puc. 36

NMpumep 5. [locrpoum rpapuk GynrinHu y = -2,
Jlio6oMy 3HAUEHHIO X COOTBETCTBYET OJIHO M TO ke 3HAUEHHEe l, PaRB-
Hoe —2. OTMeTHM JiBe KaKHe-HHOY/Ib TOUKH ¢ OPJIHHATOH ~2, HanpH-
mep P(0; -2) u N (4; -2), u nposeném uepes Hux npsmyio (puc. 35).
Ilpamasi PN — rpaduk nuneiinol pynkmuu y = —2.

Pacnonoskenne rpapura pyHKIMM y =kx + b Ha KoopAMHATHOM
IJIOCKOCTH BaBHCHT OT 3HAUCHWMH Koo OUILHeHTOB R 1 b,

Ha pucynke 36 uaobpaskenhl NpsaMbIe, KOTOPLIe SIBNSIOTCS MPa(pUKa-
MU JHHeHHBIX QYHKINA, 3ajjanipX GopMysiami Bujla y = kx + b ¢ oau-
HAKOBLIMHM ROMPPHUIMENTAMM NPH X U pamIMUNLIMKH 3nadenuamu b. Bee
OTH NpAMBIE HapajUule/ibHbl U HAKJIOHEHL! K OCH X 110J| O/IHHM H TeM ke
YIJIOM. DTOT VIOJ 3aBHCHT OT KoappUIlHenTa k.

Yueno k HAZBIBAIOT Y2R08bIM KOIPOUUUEHMOM RPAMOLL — rpadura
GyERIHK y=kx + b. Ecau k> 0, 1o yroa nakjona npsamoi y = kx + b
K OCH X OCTpLIH; ecnu k < 0, To o1oT yron tynoi. Ha pucynke 37 pns
KadJIoOro cJiyuasi 9ToT YroJi MoKasan ¢ MoMoILIo CTPeJKH.

Eciu yriopuie KoapOUIMEnTH TPAMBIX, SBISIONMXCS rpadu-
KAMH /IBYX JIMHeHHLIX (PYHKIHIi, PARBJTHUHELL, TO 5TH NPAMEIE Ie-
pecexkalnTes, a4 ecyiM YIriIoBrle Kos(pHIIMeHTH OJJHHAKOBLI, TO
HpsiMbie apajiielibHbl.

T
L T
T ; [ Py | sl
' iy I T TR
.ﬁ_‘ly' -
1 > 90
5 gn . - . 1
—3 11 10 Y [1) (i1 E3
T 1T a [
| i s ! i
Puc. 37 Puc. 38



Wz dpopmynsl y = kx + b cneayer, uro upu x =0 3gauenue y pas-
Ho b. 3uaunr, rpapur GpyHruHM y = kx + b nepecexaer och y B TOY-
ke ¢ koopaunaramu (0; &). Ha pucyuke 38 usofpadkedkl NpsaMble, KO-
TOpLIe SIBASIOTES rpapuiKaMH GYHKIHA, 3aJaunux QopMysaMu Buja
y=~Fkx +b ¢ pasiHunbEIMH k W OJIHHM H TeM 3ke anadenuem b. Bee ath
NpsAMbIe lepecerkaloTesl B OJHOH TOuKe, Jexalled Ha ocH y.

SaMeTHM, UTO ecliH 0bJacTh onpejesieHus JMHeHHOH GYHRIHUK co-
CTOMT HEe M3 Beex uMcel, To eé rpaduk npejcrasiser cofoi cooTBercr-
BYIOIMYIO 9acTh nmpsamoit. Hampumep, sTo Moser GLITh NONYIpAMas HIH
OTPe3OK.

YnpaxHexusa

313. Kaseayio cexynny B Gacceiin noerynaer 0,5 m® poawt. Ckoanko
- KyDOMeTpORB BOJILI CTAHET B OacceiiHe uepes x ¢, ecliu ceifuac B HEM
120 M Boawi? BapaiiTe GopMysioli 3aBHCHMOCThL 06bLEMAa BOAL B
DacceiiHe OT BpeMeHH ero HanoJHenus. Slpnsiercss JiM Hra 3aBUCH-
MOCTHL JIHHeHHOH (DyHKIHeil?

314. Jlnuua npsaMoyroJibHHKA X €M, a IIHpHHA Ha 3 cM MeHkine. 3ajaii-
Te (POPMYJIAMH 3ABHCHMOCThL HepHMeTpa NPAMOYToJibLHHKA OT ero
JUITHHEBL M 3aBHCHMOCTE TIOIIAAN NPAMOYTOJLHUKA oT JUiHikl. Ka-
Kasl U3 HTHX 3aBHCHMOCTeH ARigercsd JTHHeHHOH QyHKIHeH?

315. Yuenur umen 85 p. Ha T lensrry ol Rynua x mapok no 10 p. Ilo-
clie MOKYIKH ¥ Hero ocTalioch y p. SajaiTe (popMyJioi 3aBHCHMOCTDL
y or x. SBnsiercs M HTa 3ABHCHMOCTL JIHHeHHON (DyHKIMe?

316. Slpasiercsa M nuHeiHOR DYHKIMS, 3ajjanHas (opMyoi:
a) y=2x-3; r)y=%+l;
6) y="7-9x; ) y=x3—3;

_x g _10x -7
B)y—2+l. e) y=—"F%—
317. Jiuneiinasi (QyHrnusa sajana gopmysoit y=0,5x + 6. Haiipure
aHaueHue y, cooTreTcTByOlee X = ~12; 0; 34. lIpu kakom x 3naue-
HHe y papHo —16; 0; 87
318, Jinneiinas (GyuruMsa sajgana gopmysoi y=-3x + 1,5. Haitaure:
a) smavenue y, ecnu x = —1,5; 2,5; 4;
0) 3HaueHMe x, NpH KoTtopoMm y =-4,5; 0; 1,5.
319. Ilocrpoiite rpadguk PynKIMu, 3ajJannoi Gopmynoi:

?

a) y=-2x+1; r) y=x+ 1,55 W) y=-3x+4;
6) y=0,2x+ 5; n) y:-;-x—a; 3) y=-x+ 3;
B) y=-x+4,5; e) y=-x- 3,5 M) y=x-2.
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320.

321.

322.

323.

324

328.

(Badava-uccredosanue.) Jlana nuHeitnas Qyurnmus y = kx + 4.
1lpn kakom sHaueHMH k rpaur sToil QGyHKIIHA:

a) napajesien rpaQUKy NpsiMoil NTPONOPIMOHANLIOCTH § = —X;
6) He nepecekaeT ock abenuce;

B) nepecexkaeT ock aGeuuee B Touxe ¢ abcuuccoil 3;

I') HPOXOJHUT uepea TOUKY lepecevueHus rpauxon Gynkiui
y=12-xny=x+4?

Ofcy/iuTe OTBETLI HA MOCTABJCHHLIE BONPOCHI.

llocTpoitre rpadguk Gyukuun y=-10x + 40, BrOpas maciinTat:
M0 OCH X — B 1 ¢M OfiHa eflHHUIA, 110 ocH ¥ — B 1 M 10 eHHHIL
Hajigure no rpaguiy:

a) 3HaueHue y, coOTBeTCTBYWIee x¥ = 2,55 0,8; 3,5;

6) spadedue x, KOTOpoMmy coorserersyer y = 70; =105 -30.

He BuIONHAA NOCTPOEHHA, HARJANUTE KOOPAMHATHI TOUEK lepeceye-
HHHA € OCHMH KOODJAMHAT I'pauKa hyHKIMH:

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

6) y=-0,7Tx - 28; r) y=-5x+ 2.

B kakoli Touke nepecerkaeT ock X rpa@ui QVHKIAH, 3allaHdoi
popmynioii: ;

a) y=0,4x - 12; 0) y = ~§x+8?

He Brinosusis nocrpoenus: rpapura Gpyukuun y = 1,2x — 7, puisic-
HUTE, POXOAMUT JIH HTOT IpadHK Yepes TOUKRY:

a) A(100; 113); B) C(-10; 5);

6) B(-15; -25); r) D(300; 353).

B oanoii M TO# e KOOPJMHATHON ILJIOCKOCTH HOCTpoiiTe rpaduiu
pyuxkuuit y =6, y=3,2, y=-1, y=-5, y = 0.

. IHoctpoiiTe rpagpukn ¢pyaknuii y=-2, y=-1,9, y=1,6, y="17.

Haiijute koopuMuaThl TOUKW Nepecedenusi rpa@ukon QyHKIMK:
a) y=10x -8 m y=-3x + 5;

6) y=14-2,6xmy=1,6x - 18;
B) y=l4x v y = x + 26;

r) y=-bx+ 16 u y=-6.

MBS

Ha pucynke 39 wusobpaskén rpadui
OJIHOH M3 NUHeHHBIX (PYHKIHHA. YVKa-
JKUTe OTY (PYHKIHIO.

=

1. y=-2x+6 D 3 ; 3
2. y=x+17 |
3. y=x-17

4. y=—x+17 Puc. 39



329. Oauu M3 rpaukos Ha pucyHke 40 sipnsiercsi rpapuKom PYHKIHMH

y= l.\:— 1. Vkasure ero.

3
1. u 2. ul
o 1
i1 10 X 1] 10 5
o N
| |
3 W 1 aT
o
L0 Gl = i 7] [
-1 e
i [
L] |
Puc. 40

330. (/laa patomu & napax.) Ha pucynuke 41 uzobpaxén rpaguk s3asu-
CHMOCTH Macchl GHJIOHA € KUAKOCTLIO 0T 00héMa sujikocTH. Haii-
JMTEe 1o rpapury:

a) maccy mycroro Gmjona;

6) maccy Gujiona ¢ OJHUM JIMTPOM 3KHJIKOCTH;

B) MAaccy OJIHOTO JIMTpa JXHKOCTH;

r) obbeMm MUAKoCTH B OHAOHEe, ecnu oblasd Macca OMIIOHA € XKHUA-
KOCTBLIO paBHa 3 KI.

1) Brinonuure KaxJLld safganus a) u 6).

2) Cpapuunre noaydennsie orsersl. Menpapire omubKM, eciu onu
JIOTTYINEeH b .

3) O6eynuTe, KAk ¢ NOMOILIO I'pa(HKa MOXKHO BREIIOJHHTE 3aja-
HHUHA B) M I').

Puc. 41 I
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&
eTeTe

14

2
ST2Te

|l
11

Puc. 42 Puc. 43

331.

332.

333.

U3 baka émMrocTbio 12 J1, HANOJHEHHOI'O JIOBEPXY BOJIOH, paBHOMep-
HO BBITEKAeT BoJjA. Ipaqu aapucumoct V or ¢, rae V — obmém
BOJibl B Oake (B JIMTpax), a ¢ — BpPeMs BbITEKAHWUA BOJALI (B MHHY-
Tax), noctpoen na pucynke 42. Ilonnaysic. rpadpukom, HaiijuTe:
a) 0o6LEM BOALI B Dake uepes 3 MHH;

6) Bpemsi, uepes Kotopoe B fake ocTanoch 4 JI BOJLI;

B) 3a Kakoe BpeM# BITeKkJa B Boja.

Jlaunuik oTnpaBuiics M3 JloMa na apromMoOuiie B nocénok. Cuavana
OH eXaJl Mo Iocce, a4 3ATEM 10 IPOCENoYHON Jlopore, cOABHB IPH
TOM CKOPOCThL. I'paUK ABHIKEHHS JJAYHMKA M300pakéH HA PHCYH-
ke 43. llonsaysick rpamKoM, OTBeTLTE HA BOIPOCHL:

a) CROJBLKO BPeMEHM exall JauuHKk 110 [Mocee H CRONBKO KHIOMeT-
POB 110 IIOCCe OH NMpoexal; KaKkas cKopocTh asroMobuias GLina na
DTOM YUacTKe IYTH;

6) CKOJILKO BpeMeHW exan JauHHK [0 [HpocélouHol jopore H
CKOJILKO KHJOMETPOB OH IIpoexall 1o 2Toil jopore; kakosa Onisa
CKOPOCTH ARTOMOOKIIS Ha HTOM yJyacTKe NYTH;

B) 3a Kakoe BpeMd JIAYHHK [poexas Beck NYThH OT JoMa Jio
nocénra?

B 0ak mamwaw Boay, Temnepatypa kortopoil 10 °C, W Harpesaiu
eé no 100 °C, npuuém uepes KajmJylo MHHOYTY TeMmiepatypa no-
BeImanace #Ha 1,5 °C. BapaiiTe PopMynoid 3aBHCHMMOCTL TeMiepa-
Typel Bojawl T (B rpaaycax lleancusi) oT BpeMeHW HarpeBaHus {
(8 muuyrax). [locrpoiite rpaduk 1ol 3apMcuMocTH. Yauaiite no
rpafpuKy:

a) KAKYI0 TeMIepaTypy HMeJia Bojla wepes 5 Mun; uvepesz 10 mun
nocjie HAYAJIA HArpeBaHH#A;

0) uepes KaKoe Bpems Bojia Harpenack jo 85 °C.



334.

335.

336.

337.

338.

I'pynna TypHcTOB OTHpaBUJACE CO CTaHIlMKW Ha Typbazy. llepsrie
24 OHM WK co cKopocThio 4,5 KM/u. 3areM cjesalld npuBal
Ha 1 u. Ha ocrapimyiocs 4acTh IYTH OHH 3aTPaTHIM MTOJTOpa vyaca,
Hpoxojis eé co ckopoersio 6 km/u. IMocTpoiiTe rpaguk JABHMKeNNs
TYPHCTOB.

5. KM

(/lra paGomut & napax.) Ha pucyn- 1T
Ke 44 usobpaennl rpaQuKkH JIBMMKe- 5
HHS JIBYX MAIWH, CACAYIONHX H3 ro- }
pona A B ropoj B, paccTosinHe Mex- =
ay roropuiMH 200 kM. C nomonbio 1
HTUX IpaPMKOB OTBETLTE Ha BONPOCHI: }
a) Kkakoe ppemsi OLINIA B NYTH neppast |18
MalliKia; BTopasi Mammumna;
0) Kakaf MalllMHA HAUANa cBO8 ABM- [T4%
JeHHe paHblle;
B) € KaKOH CKOPOCTLIO JIBHIralack Ka- ¢,
WA MallHHa; !
r') Kakasi Mamuiaa nMpuoLia B TOpoj

B pannme? Pwc. 44

1) Pacnpepenute, KTO OTBOUAET HA BONPOCKH! ), B), 4 KTO — HA BO-
npocel 0), '), ¥ OTBETLTE HA HHX.

2) IlposeprTe Apyr y Jipyra npaBuiLHoOCTL OTBCTOR HAa MOCTABJICH-
HBLIE BOIIPOCHL.

3) ObcynuTe, UTO OZHAUAST TOUKA lepeceueHus rpapuKon.

Pemure ypansenue:

a) 3(0,9x - 1) - (x + 0,6)=-0,2;  6) T—(3,1-0,1y)=-0,2y.
Tpu 6puraasl uzrotoBunu 65 pgeraneit. Ilepsasa Gpuraga uaroTo-
pusa Ha 10 peraneit Meusilie, uem Bropasi, a Tpetbd — 30% Toro
uMena jieralieif, KOTOpble M3rOTOBKJIK NepBas W BTopas OpUrajibl
pMecTe. CROJILKO JleTajsieil M3roToBuia Kaxlas Opurana?
BalMiIUTe B BUJIe BLIPAMEHUs CYMMY TPEX nocjiefloBaTelbHbIX Ha-

TYypaJbHLIX YHCEJ, MeHbllee W3 KOTOPLIX paBHo: a) n; 6) n — 1;
B) n + 4. Yupocrure zanucannoe BuIpaskeHHe.

ChopMmynupyite onpeaeneHue NPSMoin NPONOPLMOHANEHOCTK.
Y1o aBnsercs rpadukomM NpsaMoi NponopumMoHansHocTu? Kak nocrpo-
UTh rpacduk NPSMOR NPONOPUMOHANLHOCTU?

Kak pacnosioxeH B KOOpAWHATHOM MAOCKOCTH rpaduk GyHKUMK i = kx
npu k=0 unpu k< 0?
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Jaite onpegeneHne NUMHERHOA QyHKUMK.

Yro aensgerca rpapukoM NUMHERHOR GyHKUMK? Kak NocTpouTs rpaduk
NUHERHOR QYHKUMN?

B xakom cnyyae rpadukm ABYX NMHERHLIX (YHKUMA nepecekainTcs
M B KAKOM CNy4ae OHKW SBNSIOTCH NapanienbHLIMK NPaMLIMU?

B kakux KOOpPAMHATHLIX YEeTBEpPTAX pPacnoioXeH rpaduk QyHKUMNK:
y=6x, y=0,5x+4, y=3x-1, y=-3?

Haa mex, kmo xouem 3namb 6oablLe

YWV

Panee Bul BeTpeuasimch ¢ NpUMepaMy, Korjila GyHKIMA 3ajlaBajach
ofiHoil (hopmysioil. OlHAKO HepejKO BCTPEUANOTCH CHTVAILMH, Korja
(DYHKIMIO 3a/lal0T HeCKOJILKHMH (hopmynamu. lIpuBesém npumepsi.

Hpumep 1. TypueT nepsyio 4acTh NYTH OT JIOMA /10 CTAHIUHA [HEJ 1O
TOpa YACA CO CKOPOCTLIO 6 KM/u. 3aTeM Hojauaca oH OTJLIXAJ, a 10-
cJie OT/LIXA OCTABUIYIOCH YACTh IYTH J0 CTAHIMM OH [POLIEN 3a
OJIMH YAC CO CKOPOCTRIO 5 KM/4.

Pacerosinue s (B KHJIOMeTpaX) OT IOMA JI0 MECTA HAXOMJIEHHA TYpH-
cTa spnsercs (yHkKiHed spemend ¢ (B uacax). llokaxem, urto sty
ﬁynknum MOJKHO 3ajlaTh Tpems (POPMYyJaMH.

orjia ppems t uamensiercst ot 0 o 1,5 u, paccrosinMe oT TYPHCTa J10
JIOMA paBHoO 61 KM, T. e.

g$=06t, ecnin 0t < 1,5.

B nepuon or 1,5 no 2 4 paccTosiHHe OT TYPHCTa J10 JIOMa OCTadTes
HeHSMONHEBIM, PaBHEIM 9 KM, T. €.

s=9,ecnu 1,6t <2,

Korpa Bpemsi ¢ uamensiercsi ot 2 Jio 3 4, paccTosiiue oT TYPHCTa JI0
jloma pasno 9+ 5(¢ — 2) km, T. e.

s=5Ht—1,ecnn 2<t<3.
ITo MOMKNO 3ANMACATE KOpoue:
6t, ecoim 0 < t < 1,5,
s=499,ecnu 1,5 £< 2,
511, ecnn 2<t< 3.

Ha pucynke 45 uzobpaén rpaguie 5Tol (PYHKIWK.
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.
0 ] 3

|

Puc. 45 Puc. 46

IHpumep 2. [locrpoum rpadur dpyuruun y = x + 0,5|x|.
OcpoGojiumest ot snaka mojyisi. Ecam x <0, 1o |x| = -x. 3naunr,
y=x-0,5x=0,5x npu x < 0.
Eenu x 2 0, To |x| = x. Buauur, y = x + 0,5x = 1,5x nupu x = 0.
Hrak, Januyio GQYHKIHI0 MOXHO 3aJaTh ABYMS (GOPMYJIaMu:

0,5x, eciint x < 0,
1,5x, ecaim x = 0.

Ha pueynke 46 wzobpancén rpapui sToi gynkinn. OH cOCTOMT U3
JBYX JIVUCH.

IIpumep 3. Ha pucynke 47 uzobparkén papHobeipeHHbIA Tpeyrolib-
nug ABC, B rkoropom ZC = 90° runorenysa AB =4 em. Orpe
zok MN, nepnenjiukynspusiit AB, nsvkerest Tak, uto Touka M ne-
pememiaercs oT Toukn A jo Touxku B. Ilpu stom jnuHa oTpeska
AM, pasuas x cm, uamensierca ot 0 1o 4 cm.

Ilokaskem, uTO WIOLWEAAL & (B KBajpar-
HBIX CaHTHMeTpax) oTcekaemoil orpes- C
koM MN Qurypu (Tpeyrosnnnka AMN \

MM deThpéxyroibuurka AM'N'C) asna- N N’

ercst (PYHKIHeH JUIMHEBL OTPe3Ka, 3ajajiuM v N

aTy (YHKIMIO PMVJIAMH M 110CTPO- : i

UM eé rpadpui. lipn sTom Bocnosibayem- £ ) =S

cst (POpMYNIOH TNOmMAAN TPeyrolbHHKAa A M D M B

|
8= Eak. rjie @ — ocHOBaNye TPEYroib- pu. 47

HHKA, i — ero BLicOTA.
Fenu nepemensasi x uamensierca ot 0 jo 2 (Touka M nepememia-
ercs oT ToukH A jio Touku D), To orcekaemasi (purypa npejacrasiser
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coboit Tpeyrosituuk AMN, nnomaak KoToporo paBHa 1 AM-MN,

2

T. 8. = éxz. Ecnw ke nepemennasi x uaMensiercsi or 2 jo 4 (Tou-

Ka M' nepemeimiaercs or Touku D 10 Toukn B), To oTcexkaemast (pUry-

pa upejcrapisier coboi ueTeipéxyroasiuk AM'N'C, nnomaik koto-
POro paBHa pasHoOCTH NMAOIMALK Tpeyroibiuka ABC W nomanm 1pe-

yromsuuka M'N'B, 1. ¢. y = 4 - %(4 g

Jlerko noHsTH, UTO KaMJIOMY 3HaUCHHIO X, e 0 € x € 4, cooTBeTCT-
BYeT ¢IIMHCTReHHOE 3HAUCHHE ¥, T. €. BABHCHMOCTEL ¥ OT X ARISeTCH
ynRIHed. DTY GYNRIHIO MONKHO 3a/laTh IBYMS (OPMYJIamu:

2

‘lxz,ecmﬂls <2,

4—%(4—:}2, ecin 2< x < 4.

Jlnst noeTpoenusi rpaduKa cocTABMM TAGJIMILY:

0

bo -

1

1 2 2 3 3- 4

DS | -

1
8

1
2

1

00 |-
[}
b
00|~y | 0o =

3l | a7 4
2 8

[TocTporB B KOOPJAMHATHON NIOCKOCTH TOUKH, KOOPJMHATH KOTOPRIX
JalnMcannl B 'I'BOJII{H.(‘,, H COCJIHHHEB DTH TOYKH NAABHONR JIHIIH[!ﬁ, noay-

7

LA

3

ko

Puc. 48

UMM rpaHk paccMaTpUBaemoil (pyHK-
uu (puc. 48).

BaMeuanue. 3anasasd QYHKIMIIO
¥ = [(x) HeCKONLKUMH popMyNaMu, He-
O0XOJHMO CHeJIHTL 34 TeM, UTOGLI Ka-
JIOMY 3HA4YCHHI0 X COOTBETCTBOBAJIO
eJIHHCTBeHHOE 3HAdYenue y. B nporus-
HOM cJiyuae Takasi 3aBHCHMOCTL He 6V-
ner apnsaTLes (yarnuei. Hanpumep,
3aBUCHMOCTE

X, ecnid x < 3,
2x,ecnu x 2 3

He sipssieTesl (PYHKIHeH, Tak KaKk B 9TOM
cayuae uMcso 3 — obliee 3Hauenue le-
peMeHHOM Kak 1S (POPMYIILL i = X, TAK
H st opmynnl y = 2x. [losromy sna-
HYEHHI0 X =3 COOTBETCTBYET He OJiHO,
a JIBa BHAYUEHMSA y: y; = 3 U Iy = 6.



YnpaxHeHus

339. dbyurkuus  sagasa  rpapuKom : [
(puc. 49). Bagaiite oTy (DYHKIHIO i 7]
AHAJIMTHYCCKH, T. €. OJAHOH WKW el
HeCKOJLKUMH (POpPMyJaMH. 3 -

340. Wz Gaka émrocriio 20 i, sanoanen-
Horo rofioi (prce. 50), Yepes oTRPLI-
THIH Kpal pasioMepHO BEITeKaeT 1°
BOJIA CO CKOPOCTLIO 2 J1 B MHHYTY. 1
Yepes kpan moxer BuTeun 0,9 —al-21-11 10 B S|
Beero obéMa BOJLI B Oake, Tak i
KaK KpaH pacnofioseH BuIlNe jHa
6aka. OOLOM poant V (B autpax) Puc. 49
B 6aKe 3aBUCHT OT BPeMely X (B MH-
HYTax), KOrjla KpaH OTKpLIT. 3a-
JflaiiTe 3aBMCUMOCTEL V OT X aHANH-
THUECKH, BCJIH H3BECTHO, UTO KpaH
OBl OTKPBLIT B TedenHe 12 MUH.

341. Iloctpoiite rpadur QYHKIHH:
_x ecnmn x < —1,
a) y= x, ecan x = —1;

2x,ecn -1 x <1,

6)y={3—x.mul£x£4.

342. [locrpoiiTe rpadur (PYHKIHK:
a) y=0,25|x| + 1;
6) y=|x|+ 0,5x;

B) y = %(x— 2).
343. dynrnua zanana JIByMs (Qopmy-
naMu: 0

x+ 2, ecin x = 0.

B l~x+2, ecinu x < 0,

by

BajaiTe oTy (PYHKIMIO OJHOMH hop-
MYJIOH, HCIONB3YA 3HAK MOJIYJIS.

344.) Ha pucynke 51 nsobpamén rpa- (=2 {0 : b
(UK PYHRIHH, 0DJIACTEL OoLpejlesie- =
HHA KOTOPOH ecTh MHOMeCTRO 3HA-
Yenuil x, Takux, uto -2 < x < 6.
SajaiiTe 5TY QYHKIHIO aHAJIHTH-
YeCKH. Puc. 51

-
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345.

346.

347.

349.

350.

Uamenenune temueparyput T (B rpajaycax llenncus) Boju B Gake
OIMCAHO € IIOMOIIBIO (hopMyJI:

4t + 20, ecnin 0 < ¢ < 20,
T = {100, ecnn 20 < t = 30,
—-';:t+110. ecn 30 < ¢ < 90.
Ha#iaure suavenne T npu ¢t = 10; 20; 30; 45; 60; 90. Kakoit Qpusu-

YECKHH CMBICK HMCOT paceMaTpHBACMLIA npornece, koraa 0 < ¢ < 20?7
korpa 20 < ¢ < 30?7 gorna 30 < ¢ < 907

Tlemexoj, oTnpaBsUBIIHACS K3 JIoMa Ha NMPOTYJIKY, OKasalcs 4Yepes
t 4 Ha pACCTOSIIIHH 8 KM OT JloMa. 3aBHCHMOCTL § OT ¢ 3ajlana Tpemsi

opmysamMmu:
6t, ccon 0 < ¢ < %'

8= 5.emmgstsl.

-bt+10,ecim 1 <t < 2.

I[aﬁ;m're paccTosinue s HpH {, paBHOM [ 550 lg'

1 150
0; 3 6 1; 1,5; 2. A
Ha pueynke 52 wmzoGpaimén rpadui
JIBHIKCHHMS ABTOMOOHJISI M3 NYHAKTAa A L4r
B nyuxt B. Bagaiite 5Ty (QYHKLHIO -
asajuTHUeckH. C KaKoH CKOpOCTLIO _ﬂlg F
JIBHTANCH ABTOMOOHJIL JIO OCTAHORKH?

C kakoil CKOPOCTLIO JBHIAJICH ABTOMO-
6L Nocsie OCTANOBKHY Puec. 52

AononHuTesnbHbie ynpaxHeHnsa K rnase Il

i Macca ogumro KyOHUeCKOro canTHMeTpa pTyTH pasna 13,6 r. Mac-

ca V em® pryre pasna m r. 3ajaiTe (popMysioi 3aBHCHMOCTE:

a) mor V; 6) V or m.

IIpn plenennu umena y HAa YMCJO X B UacTHOM IoJydaercs 5,
a B ocrarke 10. 3aualite opmysoii dyarknuio y or x. Kaxosa
obsacTh onpejiesieHus aToi pyukiuuu? Haiipure ase napel cooTper-
CTBEHHLIX SHAYEHHA X M I

Typuer Buies ¢ Typbaskl A B HANpaBJeHMH KelesHoJ0POKHON
crannuu B. Ha pucynke 53 nan rpaMk 3aBHCHMOCTH IIYTH, NPOi-



351.

352.

353.

354.

10

[ |5, 5mi

0 F_'F ,I-:

Puc. 53 Puc. 54 X

JIEHHOTO TYPHMCTOM, OT BpeMeHH JABHXKeHH:A. BrisicHuTe: 8) KaxKoe
BpeMs 3aTPATHII TYPHCT Ha 1yTh M3 A B I3; 0) ¢ Kakoii cpesueii cko-
POCTRLIO JIBHTAJICH TYPHCT; B) CKOJIBKO MHHYT OH 3aTpaTHI Ha nep-
BLIA NPUBAJ M CKOJILKO 3aTPATHI HA BTOPOH NPHBAJ; I') CKOJILKO KH-
JIOMeTpOB TYPHCT I'I])OI]I!":'JI 3a He])lll.!ﬁ Hyac JIBHXKeNHd H CROJIBKO 3a
MocJIe/IHMIA; 1) Kakoe BpeMsa GLUIO 3aTPAueHO TYPHCTOM Ha HepBbie
8 KM M Kakoe Ha nocneaywoimue 8 KM.

Kakopa o6JacTsL onpejiejenus QynKiun, 3ajannoil popmysioi:
Q) y=——3  6) y=—?
y=2-% y=27r1

Bpuraja no nnany joskHa usrotoButs 150 neraneit za cmeny.
OjHako oHa nepesninoyinuia njgad Ha x%. Cocraswte (opmyny,
BRIPAYKAIOIILYIO 3aBHCHMOCThL I OT X, IJle § — UHCJIO M3IrOTOBJIEH-
HLIX Opurajoi peraneii. Haiipure no qopmyne:

a) smavenme y, ecnu x = 10;

0) smauenue x, NpH Kotopom y = 180.

W3 kpajparta co croponoi 10 em puipesand npaMoyroJibiHg co ¢To-
ponamu 8 ¢cM W x cM (pue. 54). OG03HaYHB MIOMAJ(L OCTABINEHCS
qacTH KBajpaTta (B KBaJIPATHHIX caH-
THMeTpax) DYKBOM Iy, BRIpA3HTE 3aBH-
cUMOCTL i OoT X (opmysioi. Haitpure: W
a) spadenMe y, ecau x = 2,5; 4;
0) smauenwue x, ecnu y = 20; 36. uE

3

[

Ha pucynke 55 uépuoit nuinueid mso- (=
Opakén rpaur nepsoid (PYHKIWH, 7
a IBeTHOH — rpadmk BTOpoit (YHK- AL Bl N
inu. IIpn KakHX 3HAUEHUAX ApPIYMeH- o
Ta 3paveHne neproi PVHKIAA: 11 - -
4) paBHO 3NAYCHHIO BTOPO; ' \

6) Gonbine sHAYCHHs BTOPOI;

B) MeHLIlle 3HAUEHHS BTOPOM? Puc. 55

89
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355.

357.

358.

359.

PrIGOJIOB HOLIEN U3 JIOMA HA 03epo, e i
JIOBHJI pLIGy. BaTeM OH BO3BpaTHJICH
ofpaTno. I'padur ABHMKeHHS PBIGOJIO-
Ba NMokasan Ha pucynke 56. Yanaiite [Hg
no rpaUKy: a) KAKOBO PaccTosIHHEe OT -
Jioma j1o o3epa; 6) CKONLKO YACOB IMEN ¥

puIfOJIOB 10 03epa M CKOJILKO YacoB OH [
3ATPATHI HA OGPATHBIR HYTh; B) CKONB- =

KO 4acoB ObUI pRIGOJIOB HA O3epe; I') HA (] S TR Ti0l.
KAKOM PACCTOSINH OT JIoMa OLUT priGo- 111
JoB yepes 1 4 jjocie BRIXOJia U3 JIOME; Il

) uepes CKOJNLKO HacoB INoc/ie BLIXoAa
puibosioB OBl Ha paccTOsHMM 6 KM
OT JIOMa; €) KAKOBA CPeJIHSH CROPOCTh
puifosiopa Ha YTH K 03Py H KakoBa Ha oOpaTHOM MYTH.

Puc. 56

Hayuas 3aBHCHMOCTE 00BEMa V SRHIIKOCTH B COCYJIe OT BRICOTHI hi 08
YPOBHS, MOJYUHIA TaGJIHILY:
h, cM 3 6 9 12 15 18
V,n 1,2 3.1 5,6 9,7 14,7 21

TlocTpoitte rpapur d¢yuruun V ot h. Vanaiite no rpagury:
a) CKOJBKO JIMTPOB MHAKOCTH HAJIMIKN B COCY/l, €CNIH BRICOTA YPOB-
Hs ctasia paBuod 5 em; 10 em;

0) kakoi OyleT RLICOTA YPOBHS KHIKOCTH B COCYJe, €CJIH B Hero
nanuth 4 u; 10 1.

IoerpoiiTe rpapur PYyHKIMH, BLIOPAB COOTBOTCTBYIONHIA MacinTat:
a) y=100x; 6) y=0,02x.

Kakoe paccrosude y (B KHJOMeTpax) npoejleT BeJIoOCHIENHCT 3a
X 4, ecnu Gyner JABMraThesl PABHOMEPHO €O CKOpOCTLIO 15 km/u?
lHoctpoiite rpathuk sasucumocTd I oT X (Maciitab 110 ocHM X
B1lcem — 15 kM; mo ock y: B 1 em — 1 9). C nomonisio rpadpuka
OTBOTLTE HA BONPOCHI:

a) KAKOH NyThH NpoejieT BejocuneAneT 3a 3 u; 3a 3 u 40 muH;

6) CKONLKO BPpeMeHH 3aTPATHT BeJlocHIeaucT Ha nyts B 50 km?

Sipnsierca nu nuHelHOH (QYHKIMA, 3a/laHHAs] (DOPMYIIOI:
dx -7

a) y= " B) y=x(6 - x)

6) y=3(x+ 8); 1 y=x(9-x)+ x??



361.

dyukuus sagana dopmynoii y = 0,2x - 4. Hailinure 3nauenue
(PYHKILHH, COOTBETCTBYIOICe BHAYCHHIO apryMenTa, pasHomy —25;
~12; 45; 60. IIpH kakoM 3HaYeHMH APIryMenTa 3Hadyenue (PYHKIHHA
pasio 0; 1?7 CymecTByerT JM Takoe 3HadeHHe X, NMPH KOTOPOM:
4) aHavyenve PYHKIMA paBHO 3HAUCHHIO APTYMenTa;

6) sHavueHHe (PYHKIIMKM IPOTHBOIIOI0KHO 3HAUEHHIO apryMenTa?

3Has, UTO 3aBHCHMOCTL § OT X SBJIAeTCH JIMHeHHOH (pyHKIMeid, 3a-
NOJHHTe TAGHHILY:

a)

x|-2|lo|l2]4]6 0) | x ~10| 0 | 10| 30

y -8 | 12 y |-15 5|6 15

362.

363.

364.

365.

366.

367.

B raGauiie ykasannl HeKOTOPLIC 3HAYCHHS APIYMENTA U COOTBETCT-
BYIOII[Me HM 3HAYEHUs JuHeiHoH pyHknuu. [TogGepuTe hopmyny,
KOTOPOH MOMKHO 3ajlaTh 9Ty (DYHKIHIO.

x 1 2 3 4 5 6 7

y 11 21 31 41 51 61 71

Macca oiHoro rposjisi pagia 5 r, a macca Nnycroro simuKka papHa
400 r. Karkopa macca m (B rpamMmax) siliHKAa, B KOTOPOM JIGSKHT
x reoafieii? CocTaBbTe (OPMYJY, BLIPAMKAIONIYI) 3aBHCHMOCTE M
ot x. SIBnsierca v PYHKIMA, 3a/laiHast 9TOH QOPMYJIOH, TUHEHHOH?

Ilpu kakom snauenun a Touka A(a; —1,4) upunajiexut rpapury
NpaMod MPONOPIMOHANILHOCTH i = 3,5x7?

Dyurius 3agana GopMysnon y = ?I + 3, rie -4 < x < 8. [locrpoi-

Te rpapui 9TOH (I)YIIKI'[HH H VEaMHTe Bee MeJible 3HAYeHHA, KOTo-
pEle MOMKeT NPHHHMATE 5Ta QYHKIWA.

CropocTh paclpocTpaleHHsl 3BYKa B BO3JIyXe B 3aBHCHMOCTH OT
TEMIEpPaTyphl BO3jlyXa MoMKeT OLIThL HaileHa NpPUOJMIKEHHO 110
hopmysie v = 331 + 0,6¢, rie v — cKOpocThL (B MeTPax B CeKYHJIY),
t — Temnepatypa (B rpajgyeax llenneus). Hadaure, ¢ kakod cko-
POCTLIO PACHPOCTPANSIOTCS] 3BYK B 3UMHHH JICHL © TeMiepaTypoi
—-35 °C u B JeTHHH JeHbL ¢ Temuepartypoit +30 °C.

Ilepecekaer sin och X rpaui JUHeRHOH PYHKIIMA K eCJIH [epece-
Kaer, To B Kakol Touke:

a) y= 100 - 25x; B) y = 200x; n) y=-15;

0) y="Tx + 49; r) y=-75x; e) y=157

91
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369.

370.

371.

372.

373,

lTokamuTe cXeMATHUECKH B OJIHOH KOOPJAHHATHOH IUIOCKOCTH, KaK
pacnoJioKeHsl rpapuky PYHKUHA y = ax U y = bx, eciu:

a) a>0,b>0uas>b; 6) a<0,b<0ulal<|b

I'padur nekoropoil JuHednoll GYHKIHK BUa y = kx + 1 napaje-
nen rpapury pynkiun y = —0,4x. Halinure snavenue kooqupuim-
eHTa kK W BHSICHHTE, NPHHAJJEXKHUT JIM DTOMY TrpapuKy Touka
M (50; -19).

SajaiiTe PopMyNoi NTHHEHHYIO PYHRIMIO, rpahMKOM KOTOPOR CNy-
SKUT npAMas, Npoxojanias uepes Touky A(2; 3) u napanieinnHas
rpaguky Gynrnun y = 1,5x — 3. lloerpoiite eé rpapuk.

I'padpuk nuHelHOH (PYHKIMH — NpsMas, napajuieinbHas ocH abc-
Hee M npoxojsimasn uepes rouky M (H; 8). Bajaire o1y PYHRIIHIO
dopmynioi.

He BrInonusa nocTpoeHus, HAJANTE KOOPJMHATEI TOUKH Ilepeceue-
HUA MPa(PUMKOB JIHHeHHLIX (hyHKILMiL:

a) y=4x+9uy=6x-5; B) y=10x -7 n y=5;

0) y=16x—-Tuy=21x+8; r) y=0,1x u y=14.

.

I'papmkn THHEHHLIX tpynmmﬁj; =3x+2,y=-2x+3ny=05x-2
OrpaHHYHBAIOT TPEYrONLHHK. JIeKUT JIH HAYAJIO KOOPJMHAT BHYT-
PH BTOrO TpeyrolLHuKa?



J

Bbl yXe 3HaKOMbI C NOHATUEM CTENeHW C HaTypasibHEIM rokasartesiem.
Teneps Bbl M3YYATE CBOWCTBA CTENEHeR C HaTypalbHLIMK NoKasaressamu,
HayyuTeCh BLINOMHATL YMHOXEHUE W [lefleHne cTeneHein, BoagesieHue cre-
Nneln B creneHb. B NnoBceiHEBHON XWU3HW BaM NPUIOANTCS YMeHUe Bbi-
NONHATL BO3BeleHue B cTeneHdb ¢ NOMOLLIO Kanbkynaropa. B aT1ol rase
Bbl Brepebie BCTPETUTECHL C MOHATUEM OAHOUYMEHa, NPaBUiaMu YMHOXe-
HUSI OfIHOYNEHOB W BO3BefleHWUsl OfIHOYNIeHA B CTeneHb. Bbl NpoOaomXM-
Te uayyeHue QYHKUMIA — NO3HaAKOMUTECL CO CROMCTBaAMUM W rpadukamu
OYHKUMIA iy = x? W y = x*, NoNyyuTe nepebie npeactaBnedus o rpaguye-
CKOM cnocofe pelleHust ypaBHeHWA,

- CTENEHb U EE CBOUCTBA

ﬂpm{sncnmmo HOCKONLKHX OJIMHAKOBLIX MHOMCHTENeH MOMKHO 3a-
[MHCATL B BHJle Bmpameuﬂs, naamanemom CTeNeHbIO. Hanpumep:

5-5-5-5-5-5-5=5"
l'los'ropmomuucn MHOMHTEJIb HASLIBAKT OCHOBAHUEM CMeneHu, a THCJ10
MOBTOPHA IOIIHXCH MHOMKHTENEH — noxkaszamenem cmenenu.

Tak, B BeIpaKeHHH H' YHCIO 5 — OCHOBAHHE CTOIeHM, a YHCIO
7 — nokasaTtelll CTeleHu.

o NEeHWE Crenenkio unena a ¢ HATYPAJILHBIM 110~
lcasa'renem n, OOJII:]DHM 1, naswipaeTcs BhipaskedHe a”, papHoe
MPpoOH3Be/ICHHIO n MI'IOJRH'I‘(!JIGﬁ KaMmALIH 13 ROTOPLIX paBen a.
CTenensio UMena a ¢ noraszatenem | HABLIBAEGTCS CAMO UHCIIO a.
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Banuch @ UMTAETCH TAK: «@ B CTElEHH s, «7i-5 CTENeHL UHCIA d».
Ilo onpejesiennio crelleHu

al = a, a® = aa, a* = aaa, a' = aaaa.
Boobtme
a® = aa...a.
il
n pas
Haxos/ienue 3HaUeHUs cTelleHH HABLIBAIOT 8036€deHUeM 6 CMENnet .
IIpuBeném npuMepnl Bo3Be/leHUS B CTelleHb:
31=3.3-3-3=81;02=0.
(-6) = (-6) - (-6) - (-6) = -216; 9' = 9.

leH BO3BeJICHHH B CTelleHb HOJOMKHATENLHOI'O YHCAA [ToJIVUaeTCH
MOJOMKHTRJILHOE YHCNO; NPH BO3BeJleHHH B CTelleHb HYJs 1TOJIY-
qaeTcs nyib.

llDH BO3Be/IeHHHM B CcTelleHb OTPHUHATANLHOO YHCJIa MOXKeT Ho-
JAYUYHTHCH KAK NOJOKHTENLHOe YHCHO, TAK H OTpHIATeNLHOe. Ha-

npuMep:
(-2 = -2;

(2P =(-2)- (-2)=4;
(-2 = (-2) - (-2) - (-2) =-8;
(-2)'=(-2) * (-2) - (-2) - (-2) = 16.

Crenenn OTPHIIATENILHOTO YHCNa ¢ YETHLIM NoKasaTeleM — [0~
JIOMKHTeJILHOe YHCIO.

Crenenkn OTPHIATENBHOIO YHCIHA C HEUETHRIM NOKABATeNeM —
OTPHIATENILHO® YUHCIIO.

Jl[!ﬂC'I'BHT(!JIIaIID, npouasejienne yéTHoro umena OTPHIATONLIEIX
MHOMHTENEH NONOMKNTENLHO, & npou3BefieHHe HeUETHOIO YHea OTpHIa-
TeJNLHLEIX MHOMHUTENeR OTPHIATENIBHO.

Krajipat 1106010 UHeNa ecTh NOJOKHTILHOE YHCIO WK HYJIh,
T. e. a® = 0 npu noboM a.

IIpy BLIUMCJICHHM 3HAUCHHMI UMCHOBLIX BbIpajKeHMil, He cojepika-
HMX CKOOKH, IPHHAT CACAYIONMHA IOPAJ0K AeHCTBUM: cHAUANA BLIIOJ-
HAOT BO3BeJICHHE B CTeleHL, 3aTeM VMHOMKEHHe H jleJieHHe, jlajiee ¢Jo-
siKeHHe H BRIYHTANHE.

Briuncaum sHaueHUs HECKOJNLKHX BhIpaskeHMi, COJlepiKalllMx cre-
NeHH.




HMpumep 1. Haiiném snauenue puipaxkenus 4 - 105,
1) 10¥=10-10-10=1000; 2) 4 - 1000 = 4000.
Buauur, 4 - 10° = 4000.

Mpuamep 2. Haiijém snauenue puipamenusa —26 + (—-3)4.
1) 26=64; 2) -26=-64; 3) (-3)'=81; 4) -64+81=17.
Buaunr, 28 + (-3) = 17.

PaccMOTpHM Telleph, Kak HaXOMAT 3HAUEHME CTeleHH ¢ [OMOILI0
KaJlbKYJIATOPA.

IIpumep 3. lHalaém ¢ DoMOIEI KaJLEYJISATOpPa 3HAYEHHMEe cTele-
Hu 2,78
Tak kar erenent 2,7° ecTL npousBeienue NATH MHOMCHTEICH, KAX-
AL M3 KOTOPHWX paBeH 2,7, TO BLIUHCJICHHS MOXKHO NPOBECTH IO

cxeme

2,7[%]2,7[x] 2,7 [X] 2,7 [X] 2,7 5]
OJJ,HBKO KANBEYJATOP HNO3BOJIAET BLHIYHCIAATE 3HAUYEHHe CTeleHH
npoie, He Haﬁl‘lp&ﬂ NOBTOPHO OCHOBaAHHMEe CTelNeHd H 3HAK YMHO-
sKeHusi. B pamieM npumepe jocTatouHo BBecTd umcno 2,7, HaKath

KJIABHITY H 4 pasa naxcarh wiasumy [=]. Ionyaum Gosiee yio6-
HYIO CXeMY BLIYHCICeHWit:

2,7XEEEE

B pesynnrate BLUMcHenuil naiaém, uto 2,7% = 143,48907.

YnpaxHeHusa
374. BanMimuTe NPOUBBEJICHNE B BHJIC CTENCHH:
~ a) 0,9.0,9-0,9; e) yy...y;
6) (-6) - (-6) - (-6) - (-6) s
11,11 Y e =) - ) - 2 - (=)
B 5533 ) (=) + () - (%) + (%) - (2);
r) 5-5-...- 5 3) (a - b)(a - b);
25 pas n) (xy)(xy) (xy) (xy)(xy).
n) ceceeece;

CEPIEW ANIEKCEEBWY NEBELEB (1902—1974) — coBert-
CKMIA YYEHLIA B OBNACTU INEKTROTEXHUKN U BLIYUCNUTENL-
HOM TeXHUKKM, akanemuk. MNof ero pykoBOACTBOM co3fa-
Hel nepeas 8 CCCP 3BM u nydwwme coeetckue 3BM
cepuu BACM.
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375.

376.

377.

378.

379.

I[aaDHHTe OCHOBAHHEe H HHORKaA3aTe)lb CTelleHH:
a) 3,5% 6) (-0,1)% B) (<100 1) (@)% 1) %x]

HCIIOJIM)‘“ onpeJeJieHHe cTeleHHd, NpejcTaBbTe cTeledb B BHAe
NMpoH3BeJIcHHAA.

Brinonuure BosBejienHe B CTeleHb: 4 4
was wss wass w (3w (1)

5

1 :
2\’ 1\
o4 na ocuen o (-2 o2
Haiiaure snauenue crenenu: "
a) 25%  ®) ™5 on) (0,95  x) (—g ;
1 6
o8 0T oc2an o)
Briuncnure ¢ noMombio KajbKyJasTopa:

a) 4,15% 0) (-0,98)% ») 1,425 1) 2,08%: 1,56; n) 1,67*-8,3.
HaituTe ¢ NOMOILI0 KAMLKYJIATOPA 3HAUEHHE BLIPAYKeHHs:
a) 8,49%  6) (-1,062)% m) 2,73%.27,4; 1) (1,39 + 7,083)%.

380. BanonuuTte TadbnMILy:
n 1 2 3 4 5 6 7 8 9 10
2“
3{1
381. Ilpencranbre: 2% 24
a) B BHJle kBajipaTta uncno: 0,81; 0,16; 144; 169° ]'ﬁ; 0,0004;
. 64: —216: oA g37.
6) B BHJie kyba uneno: 64; —-216; 0,008; a1 4 77"
B) B BHJie cTelleHH JiecATH uucyao: 10; 100; 1000; 1 000 000;
r) B BHJe cTeneHH mATH uncno: 125; 625; 15 625.
382. llpencranhTe B BUJIe KBAJIpaTa WK Kyba uncio:
a) 8; ©6) 81; m) 125; 1) 64; x) 0,001; e) 3%; *) 1%.

B

Cpapunre:
a) 712 n 0; B) (-5,9)® u (-5,9)%
6) (-25)° u 0; r) (-2,3)"? u (-8,6)"9.

Brinonnure peicreusa:
a) 7. 5% B) (-0,4)% n) -3 . 2%
6) (7-5)% r) —0,4% e) —62 - (-12).



Haitume 3nauenue BLIpaskKeHWsi, MCHONL3YS TAGIHMILY KBAJPATOR,
NOMEIEHHYIO Ha (hopaalle yueOHHKA:

a) 342 175; B) 422.9; n) 752 + 25%

6) 605 + 78%; r) 182:27; e) 592 - 362
386. Buquc.nn';e:

a) 9- (%] ; B) (-10)% n) 4-5% axn) —24- 155

2

6) (9- %] : r) —105; e) =525 3) 2700 « (-=0,1)3,
387. BrmonuuTe JledcTRAN:

a) 7%+ 3% r) 102 - 3% k) 11 - 34;

6) 6%+ 8% n (10 - 3)% 8) (6 — 8)%

B) (6 + 8)% e) 21 - 3% u) 43 - 22,

388. Buuncaute: 9
a) —134+(=2)% 1) 10-5-24% x) 34— (-:-] -s.};

6) —62 — (-1)% n 2.31-3.24; 3) 0,2-3°-0,4-2%
B) —8% + (-3)%; e) 2-5%4+5.2% u) 8-0,5%+ 25 . 0,22

389. Oxno B cTapuinoM ocobHsike WMeeT OpPMY NPSIMOYTOJILHHKA, 3a-
Bepmawinerocs noaykpyrom (pue. 57). Cocrapnre (hopmyny s
BEIMHCJEHHS ero Iiomaju S (B KBaJIpPATHEIX CAHTHMETpPaXx), eciu
M3BECTHO, YTO OCHOBAHWE [PAMOYIOJBLHHKA PABHO @ CM, BBLICOTA
NPAMOYIOJIBHHKA B HoaTopa pasza Oosikllle ocHoBanus. Halpu-
Te naomank okna, ecan a =80. (Ykazanue. Ilnomans kpyra
paBHa ntre, rje r — pajuye kpyra, © = 3,14.)

390. CocrasbTe (opMylly AN BhIYHCICHHA [JIOIIAAH KOJbLIA, H30-
Opaxcénnoro Ha pveynke 58. Haiiaure miommais KoJbila, eciH
R=6,4 cm, r= 3,6 cm.

Puc. 57 Puc. 58
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391.

392.

393.

394.

395.

396.

397.

398

399.

HaiiiuTe 3HaUeHHE BhIPAXKeHHH:
a) 0,01y npu y=-2; 2; -3; 3; —-10; 10;
6) 2¢?+ 3 mpu ¢ =-11; 11; 0; —15; 15.

YeMmy paBHLl 3HAUCHHS BhIPajKeHMii:
a) x% —x% (—x)® npu x =-9; 9; —6; 6; -2; 2;
6) x% —x% (—x)° npn x =—-4; 4; -3; 3; —-1; 1?

BuiumcanTe sHavenue Beipaxkenuss x° 4+ x'4+ x4+ x? +x npm
x=-1; 0; 10.

(3adava-ucceaedosanue.) HalijjuTe BCeBOZMOMKHLIE 3HaUYeHMs a,
rje a — HaTypaJibHOe YHCIO, IPH KOTOPBIX YHCIO 90 spnsiercs
HAUMEHBITHM ODIIHM KpaTHBIM YHcen 156 W a.

1) PasnouTe Ha nNpocTLiec MUONCHTENH Kayijoe H3 uncen 90 u 15.
2) O6cyauTe, KAKHe MHOMKHTENH JOJIKHL BXOJIMTL B pasjiodKeHue
yHCcHa a.

3) CnenaiiTe BLIBOJ| 0 3HAUCHUAX YHCHA d.

[IpeicTaBLTe MPOHBREJICHHE B BHJIe CTENCHH ¢ OCHOBAHHEM a:
a) a’a; 6) a'a®; B) a*a%; r) a®a'?,

OGLHCHHN, nouemy ||pu JIOOBLIX 3HAYEHHAX llepeMeHHOH X 3Haue-
HHA Bhipaskenuit 4x2 u (x - 8)2 ABNGIOTCH HEOTPHIATEN LHEIMHA
YHCIIAMH .

(/laa pa6omul € napax.) Jlaunl BLIpasKeHHs:
a?+1, -a', 3+(b~- a)zé -a—a®, -a?+ 8,

3a+4, al+a?+8, -a°- -1, -Ta—-4, -a®-0.
Kakue M3 9TMX BhIpakKeHHH IPUHUMAIOT:
a) TOJNBLKO MMOJOMKHTENLHLIC SHAYCHWH;
6) TOJNLKO OTPHIATeNLHLIC 3HAYCHHS?
1) PacupepennTte, KTO BLINOJIHAeT 3ajlaHue a), a KTO — 3aja-
HHe 0), U BLINOJIHUTE HUX.
2) IlposepsTe Apyr y Jpyra, BepHo JIH BLINOJIHEHO 3ajlaHne.
3) Hcnpasbrte OIMMOKH, eCliH OHW JIOTIYITEHEL.

B3anumure B BHJ/Ie BhIpaXXeHus:

a) KBajpaT cyMMbl uncen x u 1;

0) CYMMY KBaJipaToB YHceN a W b;

B) pasHoCTL KBAJIPATOB YHCQ) m W n;

I‘] KBaJIpaAT pasHoCcTH YHcCeJl m W n;

A1) y/ABOoeHHOe NpOoM3Be/leHHe KBajJIpATOB UHCel X M Y;
€) yaBoeHHOe npousBeieHHe Kyfa a n KBagparta b.

IlpounTaiiTe BRIpaXkenue:
a) (x+y)h m (x—p)% W (x-pP;  w) 2a-— bk
6) x*+ y% r) x%-y% e) x*+ ¥ a) 3(a* + b?).



400. He prinonngs nocTpoeHns, HalinTe KOOPJHHATE TOUCK Nepecede-
HusA rpapuka Qyakouy y = 1,2x — 30 ¢ ockio X W OCBIO Y.

401. Haiijure KOOPAMHATHE TOUKHW lepecedeHMsl IpapuKoB (PYHKILHIA:
a) y=-4x+ 1,3 ny=x-2,T;
6) y=—x+8,1 u y=-3x+ 7,9.

402. Kaxopo BzauMioe pacrnoiioykenue rpappuKon pynKIHi:

a)yz—%x+3uy:—%x—3: 6)y=§x+4uy=—§x+4?

Buipaskenue a®a® upejcrasiasier coboil nponsBefiende JIBYX cTele-
Heil ¢ OJIHHAKOBLIMH OCHOBAHMAMH. DT0 MPOU3BEJCHHe MOMHO 3ATMCATE
B BHJIe CTeIIeHH ¢ TeM e OCHOBAITHeM:

a’a® = (aa) - (aaa) = aaaaa = a®.
3uaumT,
a%al = g2+
Mul BHIMM, 9TO NPOM3BE/IcHKe a’a® panHo CTENeHH ¢ TEM 3Ke OCHO-
BAIIMEM H TOKABATENICM, PABHLIM CYMMe lNoKasaTelieil MepeMHosKaeMuIX

creneneii. AHaJOPMYHLEIM cBoiicTBOM ofnajaer NpoH3BeJjenHe JIIoOLIX
crenenei ¢ OJIMHAKOBLIMM OCHOBAHUSIMM.

Jlist noboro YMcesia @ U NPOU3BOJILHEIX HATYPAJLHBIX UMces
mun
P e LR

ILHSI JIOKA3aTeJILCTBA HCNOJIL3YeM olipeieJicHue cTelnenH H cROMCTRA
ymuoxxenus. llpefcrapuM Bripakenue a™a” cnavana B BMje Npo-
H3BeleHH MHO}KHTBJ‘I(!f!, KaJItI.I,LIﬁ H3 KOTOpPLIX paBeH 4, a 3aTeM
B BHJle CTelleHH

a™a" = (ada...a) - (aa...a)= aa..a =am™*",
il el g .
m pas n paz m+ n pas
Takum obpazom,
amg = gmta,
Jlokazagnoe paBeHCTBO BLIPAIKAET OCHOBHOE CEOUCME0 Cmenen.
Ono pacnpoetTpanseTesl Ha Npouanejienue TPéx W Gosee ctenenei. Ha-

[pumep:
P P amanak=amvnakza(mrd]ak=aﬂ||nnk'
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Mz ocHoBHOIO cBOMCTBA CTENeHH clie/lyeT HPABHIIO YMHOXKeHHS cTe-
neHen:

NMpH YMHOMEHHH crenenei ¢ OJIHHAKOBBIMH OCHOBAHHAMM OCHO-
BaHHEe OCTABJSIOT NPeKHHM, a lorasaTelld cTeneHed CKIAL-
BAIOT.

IIpuBesém npuMepsi:
xsx'r:_ta.?:xw, yy5=yly5=yla5=y6. bepips = p2 1413 = po.

Bripasenue a’ : a® sBnsiercs yacTHRIM JIBYX cTelleHeil ¢ oj{MHAKO-
BEIMHM ocHoBaHMsAMH. OHO uMeeT cMuica npu a # 0. Ecaun a # 0, To sro
YACTHOE MOSKHO [PEJCTARHTHL B BHJIE CTEIeHH C TeM 3Ke OCHOBAHHEM.
JlelceTBATENLHO, Tak Kak @’ » a' = a’, To no onpejfeeHHI0 YACTHOTO

a’:a*=a', T.e.a’:a*=a" >,

Mu1 BuzuM, uto uactHoe a’ : a® npu a # 0 paBHO CTeNeHH ¢ TeM e
OCHOBAHHEM M lOKasaTesleM, PaBHLIM PA3ZHOCTH HOKaszaTellel JeJnMoro
M JICJIATEeNS .

AHaNorHuubeIM cBORCTBOM obJajlaeT Jofoe YacTHoe cTelnelel ¢ ojiu-

HAKOBLIMH OCHOBAHHSIMH, OTIHHYILIMH OT NyJisl, B KOTOPOM NnoKazaTeNl
cTeneny JieuMoro GoNkine NoKasaTeldss cTelnenn JIcJuTens.

Ilna nmwo6oro uncsaa a # 0 ¥ NPOHBBOJILHLIX HATYPAJILHBIX UHCE
m W n, TAKKX, UTO M > n,

Papenerso a™ : @ = a™ " GyjieT JOKA3aHo, eciM MBI YCTAHOBHUM, UTO
npouspejiedse a™ " u a” pansto a®.
PHMEHHB K NPOH3BeJCHHI0 a™  "a® ocHOBHOE CBOHCTBO CTeNeHH,

NOAYUHM
am—nal:a{u—ﬂaﬂ:am—ﬂln:au_

duaunT, No onpeflesienHio 4acTHoro a® : @ = a™ - ",
M3 jloRasanHoOro cBOHCTBA cliejlyeT IPABHIIO JieJIeHUs cTeneneii:

NnpH AeJIeHHH cTernenel ¢ OHHAKOBLIMA OCHOBAHMAMH OCHOBA-
HHe OCTABRNSAIOT NPeXMHHUM, a H3 NoKkazaTellss cTellelH AeJIHMOoro
BLIYHTAIOT NMOKAZATONL CTCHNeHH JIQJIHTeIA.

[IpuBeném npuMepsi:
el et =pli=2=gd plop=p¥:pl=pl-1=38




Mul BEIBeJIM HpaBHJIO jlesieHusi a™ Ha a” s cliyuas, Korja m > n.
[icau oTO NpaBHIo NIPUMEHHTEL K YacTHOMY a” : a%, To NoJyuuTes
av: at= gt~ t=gl,
Crenent ¢ HYJEBHIM TNoKaszaTeleM He Ohula onpejienena. Tak kak
npu BeskoM a # 0 u J106oM HATYPAJILHOM 71t
atsa'=1,

TO CUMTAIOT, UTO nNpu a # 0 .
av=1.

' Crenenn uuena a, ne paBHoro myno,
Cc !!YJ'.IEBHM IIOKa3aTelJieM paBHA elHHHILEe.

Hanpumep, 2°= 1, (-3,5)"= 1. Bupaenue 0° ne uMeeT cmuicia.

Tenepk nocjie BBejlcHUsl HYJICRBOH CTeNeHH MLl MOMKEM IPHMEHTL
opmyny a™a”=a™'" (upu a + 0) ¥ B Tom cayuae, Korjzja m = (0 HIH
n=0. dopmyny a™ : a"=a™ " upn a # 0 MOKHO IPUMEHNATHL PH JIIO-
OLIX UeNbIX HeOTPHIATENBHLIX YHCHAX M U 71, YIAOBIETBOPHIONIMX YCIO0-
BHIO m = .

YnpaxHeHusa

403. TlpejicraBLTe NpousBelcHne B BHC CTEICHH:
a) x5x%  B) y'y% n x%x; ) 26. 24
0) aba’; r) %1%, e) yy'% 3) 5.1,
404. BanuinuTe B BHJIE CTENeHH NPOM3BeAeHHe:
a) m*m%  B) ¢c'% n) aa®; x) 59 5%
6) xixt; r) pp'l; e) bb; 3) 33 .33,

405. IlpescrasbTe BrIpaxkenue a'® B BuJie NpousBe/ieHus JIBYX cTeneHei
C O/IMHAKOBLIMH OCHOBAHMAMH, O/lHA W3 KOTOPHIX paBHA:
a) a% G) a% B) a% r) als.

406. IlpejicraBLTe cTenent B BUJIC NPOU3BEICHUS JIBYX cTencHed ¢ Tem
e ocHOBaNHCM I{aKHM—IIHGYﬂ,In cnocoboMm:

a) x10; 6) y'% B) 2'% r) 517,

407. IlpejcraseTe BRIpaxkenue x% B pHjie NPOUBBeleHHN JIBYX CTeneHed
¢ OCHOBAHHEM X BCEMH BOSMOKHBIMH cliocoDaMM.

408. llpejcTaBbTe B BHjIe CTEleHH NPOU3BE/leHHe:
a) x%xSxi; B) mm3m?®m?®; a) 10%-10% - 105
6) ¥’y r) p'p’pp; e) 3'.3%.3%.3.
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409.

410.

411.

412,

413.

414,

415.

416.

417.

418.

419.

BanuumuTe B BUIe cTeleHun BhipaxeHue:

a) m3m?m?®; B) xxixix: n LT

6) a‘a’a?; r) nbnn®nb; e) b-5%.5%. 55
IMpejicranbTe B BHJE CTOOHW:

a) 5% . 25; B) 61%. 36; a) 0,45 .0,16;

6) 3'2.27; ry 2%.32; e) 0,001 - 0,14,

ﬂpenc'ranun B BHJI¢ CTelleHH BLIpayKenuve, naﬁ}m'm ero spgayenude
no TaGnuie crenenei wydena 2, momeménnoi wa dgopsaie yuet-
HHEKAZ

a) 21-.2; ©) 25-4; m) 8-2% 1) 16-32.

Ilo Tabnune creneneii uncna 3, NoMelEHHOH Ha (opsalne yueOHHU-
Ka, HAlJIHTe 3HAUCHHE BLIPAXKeHUH, IIPE/ICTABHE ero B BUJe cTele-
HH ¢ OCHOBaHUWeM 3:

a) 32.3% ©) 81-3% B) 9-2187; r) 27-243.
Ilpezl(:'ram;re BhEIpazeHHe B BHJIe CTelleHH ¢ OCHOBaHHeM C3
a) (eY)?’  6) (eH)h

Ilpescrappre B BHjE c'reueﬂu uac'rnoe.
a) x5 : x3. B) a': ezl ) 38: 35
6) y1°: 47 ) b9 b'3 e) pau : p1d; 3) 0,79 : 0,71

Brinonuure jesenue:
a) plﬂ pG ﬂ) xls. xd 11) 1018 ]012

6) a®:a'; oy iy e) 2,316 2, 37,
Haiijiute snauenne BuipaXkedHs:
a) 55 : b4 B) 0, 5“’ 0,57 R) 2,7313: 2,732,

www o (0 0 (30

Haiijure snavenve fpotu: e :
(),
2 3

afs oygs o5 siin allo
(13) #3)
Briuncaunre:
79. 75 316 516, 54 0,6'2
a) iz 0) = 3 B) —Zw s r) 606"

YupocTuTe BhIpa)keHue:
a) x" - x% B) x-x% n e
o) a®-a™ r) y*: oyt e) k" : k.



420. HaiiuTe 3HaueHde BhlpaXkeHUs:
a) 3x npu x = 2,6; B) 10a%°® npu a =
= . 2 " 0 -
6) -2,5p° npuy = -1 = r) 27a%? upn a =

421. BuinojinuTe AeHcTBMS:
a) b°% 6) c5:¢% B) a'a® 1) x°: X0

3, b

,C=——.

walto |
I
&

422. IlpejcraspTe B BHJe KBajpaTa WM kKyGa uMciio: )
a) 9 6) -27; B) 6,25; 1) 0,064; 1) mag; e) 53.

423. llocrpoiiTe rpauk (QyHKIWAH, 3ajaHHOH (Qopmynoi y=x — 3.
Haiiaure no rpapury snauenuss GyHruum npu x =4 u x = 6.

424. JIpurasch co ckopoetiio 70 kM/u, apToMoOuaL 3a ¢ U npomén pac-
cTosinMe s KM. S3ajaitTe (hOpMYIoi 3aBHCHMMOCTL § oT {. ITonwaysich
oT10ii opmynoil, HAlAKTe NYTh, KOTOPLI aBTOMOOMIL NMPOIIEN 3a
ppems or 3 u 30 Muu a0 5 4.

425. Ilyets @ — nponssosibHoe uncso. CpaBHHTe ¢ HYJIEM 3HAUEHHE BhI-
pasKeHus:
a) 6a% ©6) —a* B) a®+4; 1) (@a+4)% n) -a®-5.

426. llpunaanesxut aM rpadpuky GYHKIHKE, 3ajlaiHol  (opMyJioni
y=x% - 3x? moura A(7; 196)? Toura B(-5; -200)?

427. Kycok rpanurta oonémom 40 em? umeer macey 108 r. Kakosa macca
KycKa rpaHuTta, obéM KoTOporo Ha 35 cM® Gonbiie?

Bripaskenue (ab)! sipisiercst cTellelbio NPoUsBelleHMsl MHOMHTEIeH
a u b. D10 BLIpAKEHHEe MOKHO PEICTABATL B BH/IEC NPOUBBOJCHKA cTene-
Heit a v b:

(ab)! = ab - ab - ab - ab = (aaaa) - (bbbb) = a'bl.
Buauur,
(ab)t = a'bt.

AHaNOrHUHLIM cBoiieTBOM obnafiaer Jsiobasi HaTypajibHasi cTeleHb

IPOU3BeICHUs JIBYX MHOMKHTeNeH.

.U.J'Iﬂ JOOLIX @ U b K HNPOH3IBOJIBHOI'O HATVPAJLHOI'O YHCHIa n
(aby = a"b".
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Ilo onpejnenentio crenenm
(ab)* = (ab) - (@b) - ... - (ab).
n paz

JIPYNIHMPOBAB OTAeNLHO MHOMHTENH @ W MHOMKUTeNH b, nosyuum

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

- ‘n pas 7 TaPas  apas
BocnoJibzoBaBliHeh onpejie/ieHHeM cTellenH, HAXO0[HM

(aa...a) - (bb...b) = a™b".

et ~

n paz n pas
(ab)" = a"b".

Jlokasannoe ceolicmeo cmenenu npouseedenHus pacnpocmpaniemci
Ha cmenenb npoussedenus mpéx u 6oree MHONcumeneil.

Hanpumep:
(abc)® = a"b'c”; (abed)® = a"bcd”.
Orcrofla nosyuaeTcsi npasuiio:

Crnepoparensno,

uToObl BO3BECTH B CTEHEHDL lIpoH3BeJleHHe, JIOCTATOYHO BO3BECTH
B 9Ty cTelleHb RIIJIC,IIH“ MHOMHTNL U peayJIbTaAThl NepeMHO-
JKHTE.

IMpumep 1. Bospeném nponspeienne 2yz B NATYIO CTeleHb.

Umeen (2y2)" = 25525 = 3225,

Buipaskenue (a°)* ecTh erenenn, ocHOBaHHE KOTOPOi caMo sIBJAeTCA
cTeneHbio. Jro BeIpad@eHHe MOXHO [Ipe/ICTABHTE B BHJIe CTelleHH ¢ OCHO-

BAHMEM a:
_ B o + + —_ .
(@%) = aa®a® = a5+ 545 = g5°3,

JIJISI Joboro 4Hena a u NMPOM3BOJILHLIX HATYPAJLHLIX YHCEN
mun
(a™" = a™,

= Tlo onpefieJieHHIO cTeleHH
(@™)* = a®a"...a™.
n pas
Corsiacno ocHOBHOMY CBOHCTBY CTeleHH
n pas
amat..gh = gRime

e —————

n pas




BaMeHUM CYMMY M + M + ... + m IPOU3BejleHUeM mn.
P e il

a pas
Torpa nonyuum
n pas

——h—
amiﬂ!i.,.lﬂ — amﬂ_

CrnefloBatesibHO,
(a®)* = a™.

W3 pokasaHHoOro cpoicTBa cTelneHH cliejlyeT NpaBMjio:

IpH BO2Be/leHHH cTelleHd B cTelleHb OCHOBAHHWE OCTABJIHKT TeM
e, a NORA3aATeNN [epeMHOMKAKT.

HMpumep 2. llpescrasum Buipaxkenue (a*)® B BUje cTeneHn ¢ ocHopa-
HHEM a.

Hmeem:
(@) =a*?=a'2

CpoiicTBa  cTelneHedl, BhipaxeHHble dopMmyiamu (ab)'=a"" un
(@™)* = @™, uMelT MecTO M JUIS cTeleHed ¢ HYJeBLIM [0KazaTeleM
(ecii OCHOBAHWSA OTJIHYHLI OT HYJN).

YnpaxHenus
428. BrinojnuTe BO3BeJeHHe B CTENOHE:
a) (xy)h B) (2x)%  n) (-Bx)h ) (-0,2xy)%
0) (abc)®; r) (3a)% e) (-10ab)*; 3) (-0,5bd)*.
429. BoapejuTe B cTeleHb:
a) (mn)%;  B) (=3y)% n) (10xy) *) (—am)?;
0) (xy2)% r) (-2ax)’; e) (-2abx); 3) (-xn)l.

430. HaiiguTe 3HaUeHMe BRIPAXKEHHS:
a) (2-10)% 0) (2-5)% B) (3 - 100)%4 r) (6-7- 2002

431. Jlokaxure, uro:
a) KBAJIpaThi NPOTHRONIOJOIKHEIX YHCEJ PABHLI;
ﬁ) KYOM MPOTHBONIONIOYKHLIX YHCeN TTPOTHBONOJIOMHEL.

432. Kak MaMenwuTes TJIOMAAL KBAJIpaTa, eclii ero cTOpPonY YBeJIHUYHTL
B 2 paza? B 3 paza? B 10 pas? B n pas?

433. Kax uamenurcsa o0néM Kyba, ecsin ero pebpo yBelHuuTE B 2 paza?
B 3 pasa? B 10 pas? B n pas?
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434.

436.

438.

E

441.

444.

(/las pabomut & napax.) Ha nokpacky ky6a sarpatunu 40 r kpac-
KH. XBaruT M 1 Kr Kpacky, uToObl NOKPAacHTL Ky0, pedpo KoTopo-
ro B 3 pasa GoJbine?

1) BrickascuTe ApYT APYTY Npenogoienie ob mKAaeMOM OTBeTe.
2) BuimonauTe cAMOCTOATENLHO BRIMHCISHH.

3) OGcyaure, HOATBEPAMINCH JIH BAlK LPEAIIONOMKEH Wi,

. (Jlns pabomut 6 napax.) Bacceitn, uMmeioluii popmy Kyba, Hanos-

Hgerest BoJloit Yepes Tpyoy s3a 40 mun. Yenewr au 3a 5 u panos-
HUTh BOJOH "epes TY e Tpydy OacceidH, MMeInMui (popmy Kyba,
pebpo KoToporo panoe Gojanime?

1) BrickakuTe Apyr Apyry npeanoyiokeHue o0 0)KHAAEMOM OTBETe.
2} BRIIOJIHHTE cAMOCTOSITENLHO BLIMHCICHHWS.

3) OGcyiuTe, NOATBEPAHINCE JIH BAITH (IPeANONOMEH U.

[IpeacTaBeTe B BHAC CTENEHH NPOU3BEJICHHE:
a) b¥x%; n) xPyz% n) 32a%
6) a’y’s 1) (-t} e) 0,027m?.

. Haiijure 3nauenme BLIpaXKeHHs:

5 10
a) 24. B4 B) 0,2515. 415,  p) [?] 1,4%
T
6) 43-25% 1) [,23-] .1,5% e) 0,26 - 507,

BIJIIOJ'IHH'I‘O BO3BEJICHHEe B CTENeHL:
a) (x%y% B) (@)% n) @)% ) B
6) (x?)%; r) (a®?% e) (¥')%s 3) (b5

BanuIIATe B BUJIC CTEIICHH ¢ OCHOBAHHMOM X BRIpAseHnue:
a) (x%)% B) x%x?; n xixdxt;
6) xbxt; r) (x%y e) ((x*.

Ilpejcrasbre B BHAE CTEIEHH ¢ OCHOBAHHEM G Bblpaj<eHHe:
a) (@ 6) aa®;  m) (@ 1) afel; ) a¥e% ) (@Y.

TTpejicTaBiTe B BHJQ CTENCHH ¢ OCHOBAHUEM d:
a) a"a®; ©0) aa™; B) a?a™; 1) (@™ ) (@) e) (a®).

. IlpescTaBLTe B BHJle CTEIIeHH C OCHOBAHHMEM 5 UHCIIO:

a) 254 6) 125% B) 6252

Ilpﬂﬂc’f‘aﬂbﬂ umueso 20 BHle CTelleHH ¢ OCHOBaAHHeM:
a) 2% 6) 24; B) 25 r) 210,

Banumure uneno 2% p Busie cTeneny ¢ ocnopanuem:
a) 4; 0) 8; B) 16; r) 32.



445.

446.
447

449.

450.

451.

452.

453.

454.

Bripaskenue a'? npejcraBpre B BUE CTOlIeHH HECKOJBLKUMH CIIOCO-
DaMH.

Uspectno, uro a = m. Haiigare a.

VIpocTHTe BLIPAKEHHE:
a) x% - (2% ) (a?)? - (a)?; n) (mimdyl

6) (a®)? - a% 1) (x?)5 - (x5 e) (x'x)%
38"“1]]“1“9 B BHJe cTelleHH ¢ OCHOBAHHEM 4 BhIpaXXeHHe:
a) (a4 B) (a®)? - (a?)% n) (@*a®%
6) a*- (@ 1) (@®P- (@)  e) (aaf).

anoeﬂl're BI:I])&JI((!HH(}:
a) x%- (2% B) (x*)? - (x5)% n) (2% - (x5
6) (x%)* - ¥ r) (x2)% - (235 e) (x7)% - (B

Haiinure sHauenHe BRIPaXKeHWS:
28. (21 (2% (5% - 25 3. 27
Ve Py AT M Gy
(5% b7 N 37-27 (T3 - 7% (117
6) = r) @y e) T 3) TN

Hssecto, uto a < 0 u b > 0. CpasuuTte ¢ HYJIEM 3HaUeHMe BuIpa-
JKeHHA:

a) ab?; B) a’b; n) -ab®; x) (a + by

6) a’b; r) ab?; e) a? + b’ 3) (a - b)’.

Karoii uudgpoii MoMxeT OKAHYHBATLCS:

a) KBaJIpaT HATYPAJLHOIO YHCIA;

0) uerBépras cTelleHb HATYpalb-

HOrO uHena? 0]

HUapecTHo, uT0 rpagui (pYHKIHH L1,
y = kRx + 5,4 NPOXOJIAT Yepes Tou-
rky A(3,7; -2). Haiiaure smaue-
HHe KoadupHuuenTa k.

%

Ha pucynke 59 noctpoen rpaduk
HekoTOpoH (pyHKkuMK. Menonkays
rpaduk, HaljuTe:

—9 -1 ({18 X
a) spadenue y NP X, papnom —2; | T )
15 2; | I
6) 3HaueHHs X, IPH KOTOPHIX Y
papno —0,5; 2. Puc. 59

107



108

CdopmynupyiiTe onpeeneHue CTeNeH! YUena ¢ HaTypaskHbIM MNoka-
saresieM. MpuBeaMTe NPUMEpLI U HA30BUTE B KAXI0M U3 HUX OCHOBA-
HUE W NoKasare/lb cTeneHu.

Chopmynupyiite M L0KaXUTe OCHOBHOE CBOWCTBO CTEMNEeHW.
ChopMynupyiTe npaeBuno yMHOXeHUs creneHeil ¢ ofiIMHaKoBLIMKU
ocuosaaHun;GH. MNpeacrassie B BUAE CTeNeHW NpowsBefeHre
12-123. 1268,

CopMmynupyitte npaBuno AeneHus crenedein ¢ oiMHakoBLIMW OCHO-
BaHusIMK. lpencraBLTe B BUAE CTeNeHn vyactHoe 5,7 : 5,73,

JaiTe onpegeneHue cTenedn Yucna ¢ HyneBbIM Nokasarenem.

ChopMmynupyidTe Npasuio BO3BEACHUSI B CTENeHb NPoU3BeneHus,
NPaBUNO BO3BE/IEHUS B CTeNneHb cTenenu. MNpefcraBbTe B BUIE cTe-
neHu BulpaxeHue: (5ab)t; (a®)f; y! - (y2)5.

" OAHOMJIEHBI

Bupaxenus 5a’x, 2b°(-3)bc?, -3a, xy® smnsiorca npousse-
JeHHsSIMH uMeel, lnepeMeHHBIX B HX crenedeii. Takue BhIpa-
JOHHUSA HAZLIBAIOT 00HOYACHAMU . OJl,IlﬂllJ]GIIaMH CUHUTAKT TAKMKe
YHcHa, nepeMennnie H HX CTelenH. I'lﬁHpHMED. BhIpaKenHs
-7, 2%, x, x' — ojHoUsICHBI.

Yupoeram oxunownen 2b%(-3)bc?, BOCHONL3OBABIIHCL IEpeMECTH-
TEJALHBIM M COUETATE/NLHEIM CBOHCTBAMM YMHOMEHMS:

203 (—3) be? = 2(-3) b3be? = —6bie2.

Ml npefcrasuin ofnouwsien 20°(-3)be? B BHAC NPOH3BENCHUA K-
CHOBOTO MHOMHTENS, CTOSIero HA [epBOM MecTe, M cTeleleil pasjiny-
HEIX nepemennwiX. Takoit BMJ| ojijHousiena HABLIBAIOT CMAHIAPMHLLM
eudom. K ojHouJieHAM CTAHJAPTHOrO BHJA OTHOCAT W TAKHe OJ[HOWIe-
HBl, Kak b, a, —a, a®. K cranjlapTHoMy BHJIY MOXXHO IIPUBECTH J11060i
OJIHOMUJIeH.

Yuenopol MHOMHTeNL OJHOYJIEHA, 3aITHCAHHONO B CTAHAAPTHOM
BHJIE, HABLIBAIOT Kodduuuenmom odnourena. Hanpumep, Romgcpmm-
enT oaHowiena —6bic? pasen —6. KoadupuumenTr ojHousnesos a* u —ab
paBHLI cooTBercTBenHo 1 u —1, Tak kak a?=1-a” u —ab = -1 - ab.



HBIX

B oanounene Tax?y® cymma nokaszateneil creneneil Becex nepemen-
paBHa 6. DTY CYMMY HABLIBAIOT cmenensio odnovrena Tax’y®. Cre-

nenn opHowiena — 9b%c? pasna 7, crenent ofnowNena ;—;xs paBHa 5.

Ynp

455.

456.

457.

458.

459.

460.

s

462.

Crenensio oJlHOUIEHA HAZKLIBAIOT CYMMY llOKasaTeNeil cTeneHei
BCOX BXOJAAIMX B HEroO NepeMennbiX. Ec/in ofnounen ne cojep-
JKHT MepeMenHLIX W SBRAseTes YHCIOM, OTIHYHLIM OT HYJIs, TO
cTellellh HTOrO ojiHONWICHA CUHTAIOT PABHOW HYJIO.

Yueno 0 gapnsercs oHOUICHOM, CTeleHb KOTOPOro He olnpejesiena.

aXxXHeHns

SIpnsieTcst M OHOWIEHOM BRIpAYKEHHE:

a) 3,4x%; ry x4+ x; w) a-—b; K) c'%
6) —0,7xy% n) x3x; 3) 2(x +y)s n) —-m;
8) a(-0,8); o) -%m“nm*‘; ) —0,3xy% M) 0,62
Banucan JIM B CTANJIAPTHOM BHJIC OJUHOYJICH:

a) 6xy; B) 0,5m - 2n; n) —x?ys;

6) —2aba; r) -bea; e) bpipP?

[IpejeTaBbTe OJHOWICH B CTAHAAPTHOM BHJE H HABOBHTE ero KO-
(hHIHenT:

a) 8x2x; B) 3xy(-1,MNy; 1) %mgn-é,ﬁua;

6) 1,2abc - 5a; r) 6¢2(-0,8)c; e) 2%0%[—%]&31’.2.

IlpuBenTe OJIlHOWICH K CTAHJADTHOMY BHJY:

a) yyly; B) —8ab(-2,5)b%; n) 2m?n - 0,Amn;
6) 0,15pq - 4pg?; r) 10a%b*(-1,2a%); e) —2x% . 0,6xy”.
Haitaure snauenue ojiHouJIeHa:

a) -0,125y" npu y = -2; 6) 12x%y npu x=-0,3, y =
BLIiMHCaHUTe 3HaYeHHe BLIPAMKeHMSI:

a) 3,7m? upu m = 0,4; 6) —3a’b upn a=-0,1, b=4,
IInpuna npaMoyroJLHHKA paBHa m CcM, a JUIMHA B 5 pas GoJslle
mupuHL. Haiijiute miomaas NpAMOYroibHHKA.

Yemy paBen o0hLEéM NPIMOYTONLHOTNO NMAPAJJICIHNHIEGIA, NTHPHAA
KOTOpOro @ c¢M, juimia B 2 pasa GoJbille IIMPHMHLEI, & BhicoTa
B 2 pasa Gonble JIHALI?

Sl=
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463. Kakoa cTelnenb ojiHOUWIeHA:
a) ~Tx%y5; B) 0,8mn3k%; n) —6m7;
6) —abc; r) ab’c?; e) 237

464. Hailijjure KOOPJAMHATHL TOUKH B, cuMMeTpHuHOK Touke A (-7; 15)
OTHOCHTENILHO: &) ocH x; 0) ocH y; B) Hayalla KOOPJIMHAT.

465. dyurius sajaa QopmMysion y = —gx. Haitpure suauenme QyHK-

IHH NIpH X = —3; 3; %; —%: 2,4. Tlpn kakom x sHauvenue y panno
1; —-6; —10,27
- 4. 310 2.6
466. HaiiguTe sHaueHHe BLIPAXKEHHI: a) —5 g

."pl'l YMHOMKEeHHH OJIHO'LJICHOB H BO3BeJIeHHH OJlHOWIeHAa B cTe-
NeHb HCMOJIL3YIOTCH NPABKIO YMHOMeHHS cTeneHed ¢ oJIHHaKo-
BEIMH OCHOBAHHUAMH H [TPABHJIO BOIBRIeHHA CTelleHH B CTelleHb.
ﬂpu ITOM IToJay4aeTcs ojinowieH, ]t()’l‘()pl.lﬁ ofLIYHO TpejieTan-
JIAIOT B CTAHJAAPTHOM BHJe.

Hpumep 1. Ilepemuoxum oguouwiens —5a’bec u 4a®bt.

» CocTaBHM NpoMsBejlelHe H5THX ojiHousienon. IlepeMuoskum WX um-
CJIOBLIE MHOMHTEJIM W CTEleHH ¢ OJIHHAKOBLIMH OCHOBAHMAMM.
ITomyunm

—Babe - 4a®b! = (-5 - 4)(a%a?)(bbY) e = —20a'bPc.

INpumep 2. Haiigém npoussejenne ognousenos —x2y, 4x%y” u —5xy.
vo—xly - Axdy? - (<Bxy) = —1 - 4 - (-5) (x2x%x) (yyPy) = 20x5,1.

Hpumep 3. Bospefém B Tperhio creneds ojHownen —2a%b.
~ Boecnonwsyemcsi npaBHlIaM¥ BO3BEJICHMA B CcTeleHb [POH3BeJeHHs

M CTelleHu:
(—2a%b)® = (-2) (a®)*b® = —8aSb®.

Ipumep 4. Bosseném ofnouwien —x%y® B 4eTBEPTYIO CTENEHE.
Hmeen (—x3y?)t = (=1)4 - (3)1 - (y?)! = 2128,



YnpaxHeHus

467.

469.

470.

471.

472.

473.

474,

475.

476.

477,

478.

BuinosuuTe yMHOMKeHHE:

a) 4x - Ty; B) gabs ; %ab; n) ~0,6a2 - (~10ab2);
6) —8x - bx%; r) x5 . (—6xy?); e) ——;—man“ - bm?n?,
[epemuoskbTe OHOUICHBI:

a) —11x%y u 0,3x%y%; B) 4xy, —x% u —y5;

6) a® u -ab’c; r) a’x®, —0,6axb® u 0,6a%*.
BuilosinuTe yMHOXKeHHe:

a) 3,5 - 3m; r) ab - (~7ab?) - 4a?b;

6) —6ax?® - 9bx?; n) 10x%y - (—xy?) - 0,6x%;

B) —8a?? - (-8a®v®); e) ~9ab? - 3a® - (—4b).

IpescTasLTe HOCKONLKUMH criocobamu oanouien 6a%b® B Buje npo-

H3BEJIeHHS JIBYX OJJHOWISHOB CTAHJAAPTHOIO BHJA.

[pegerapnre oanouwsen —12x1y® (pymsa cnocofaMu B BHJIe TPOH3Re-
JIeHns:

a) ABYX OJJHOUJIEHOB CTAHJAPTHOro BHAA;

0) TPExX OJHOWICHOB CTAHIAPTHOIO BUJA.

Brinonuure BO3BeIeHHCe B CTCICHL:

a) (3x%)% B) (—2a'b2)%; n) (—a®bcdys;

6) (4my ) (-3x%y)4 e) (-a®be)
IlpejcrassTe B BHjle OJIHOUJICHA CTAHAAPTHOIO BHMJA:
a) (2md)Y B) (-0,6m%n? n (—xy'vhY

6) (3a)% ) (—2xy%)% e) (—x°y*m)®.
Bossepure opnounen:

a) Hx%y® B kBanpar; B) —2m3n? B YeTBEPTYIO CTEleHk;
6) —4ax?® B ky6; r) —a’bc® B NATYI0 CTEeNeHb.
lIpejicTaBbTe BLIpaskeHue B BHjle KBajipaTa ojiHoujieHa:
a) 81x%; 6) 1214 B) 0,092 r) %b‘.

"DGI[CTHBLT(! BLIpAzKCHAC B BHje I()’oﬂ OJiHouyenas
a) 642%  6) 0,001y'% B) —0,00855; r) ——2%&’5.

IpepcraBsre KamALIH U3 OJIHOWICHOB:

a) 9b%?, 100m?n® B BuAe KBajpPaTA OfHOWIEHA}

6) —a®bb, —27x5° p puje KyGa OfHOWICHA.
BalMIuTe KAMALIA M3 OJIHOUWIIeHOB:

a) 16x5 49m2n' u m® B BUe KpajpaTa OJHOUNICHA;
6) a’ —8m?® u 1000x%y® B Buje kyda ojHOUICHA.
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479.
480.

Kakoil ojjHOWIeH HAJ0 BO3BECTH B KBajpat (B Ky0), uToOBl HOMY-
quTL opHousen: a) x%y'%;  6) 1000 000m!'8?

ﬂpenc"ram.m BhIpasKenve B BHJIC ojlHOWIeHA CTANJIApPTHOrO BHIAaZ
a) 25a* - (3a%); 1) (~10¢%)* - 0,0001c!;

6) (~36)" - by e) (Bb°) - 20%

B) 8p'® - (-p)%; ) (—2x3)% - [—%xi);

3
0 P 015 ) (3t ) 16t

. Ha ognom cknaje 6o 185 T yraa, a ma apyrom — 237 7. Ilep-

BEII CKJIAJ| CTaJ OTHYCKAThL exejaHeBHo no 15T yrusa, a BTo-
poii — 1o 18 1. Yepes ckoJibKo JiHeH HA BTOpOM cKuaje yris oyner
B [oJiTopa pasa OoJibile, 4em Ha HepBoM?

. Ilpamasn, ssasiomasncs rpapukom (YHKIMH, 3ajlaHHOi (opmy-

noil y = kx + b, nepecekaer ocH KoopAMHAT B Toukax A(0; 6)
u B(-4; 0). Haiipure k u b,

Toura A (a; —3) cummerpuuna Touke B(4; b) OTHOCHTENLITO: a) OCH
abeiucee; 0) ocH OpAMHAT; B) Hauaja KoopauHat. Haiiiute anaue-
uHg a u b.

P ' J

BaBMCUMOCTE IVIOIAJIH KBAJPaTa OT ero CTOPOHLI M 3aBMCHMOCTH
olkéMa KyGa ot ero pedpa sIBISIOTCS PHMepaMH (DYHKITHH, KOTOpLIe 3a-
JlaloTes opMyJiaMK BHJIa y = X2 H y = x5,

[Toerpoum rpadui QyuriHA y = x2. CoeTapUM TAGAMILY COOTBOTCT-
BEHHBIX SHAUCHMHA X M y:

x| -3 |-2b| -2 |-156| -1 |-06|O| OB |1 | 0,b|2] 25

U 9 [6,25) 4 |2,25 1 0,25)10|10,25(112,25] 4 6,25
HOCTPDHM TOUKH, KOODJHHATLHI KOTOPLIX YKAa3aHhl B Taﬁ.!'l}llle

(puc. 60). UTobsl TouHee HOCTPOUTHL rpadHKk BOJMIH Halala KOOPAMHAT,

BRIUHCJIHM I8 HecROJLKO BHAUCHHH (PYHKRIAH:

x

0,4 -0,3 0,2 -0,1 0,1 0,2 0,3 0.4

Y

0,16 0,09 0,04 0,01 0,01 0,04 0,09 0,16




Ha raGuamisl BHAHO, 4TO NpW 3HAUe-
HHAX x OJIH3KHX K HYJIO 3HAaYeHHsd (PyHR-
HH MaJIO OTIMYAIOTCH OT HyJNs. BHAYMT,
rpapuK GYHRIMA BOJIH3H HAYANA KOOP/IH-
HAT MOYUTH C/IIHBAeTCH C OCHLIO X.

Yepes oTMeueHHLIE TOUKH IPOBeIEM
IaBHYI0 JuHKo (pue. 61). Honyuum rpa-
QHk GynKIEK y = x2,

Sleno, uTo rpaguk GYHKIAK i = x2 He-
Orpanudenno NpojloJiXkKaeTes BRePX cnpana
H CJIeBA OT OCH Y.

I'papur pyuxnun y = x? nasusaior
napatoroit.

BrisicHMM HekoTopble ceoilcmea PyHK-
IHH ¥ = x2.

§ 8. OnHounexs
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1. Ecim x =0, 1o y =0. IlosToMy rpapmk (pyHKIHH [POXOAHT
yepes Hauajlo KOOPIHHAT.

2. Ecqm x # 0, 1o y > 0. JleficTBaTensno, Kpajpar Jio6oro umc-
Jia, OTHHUYHOrO OT WHYJS, NOJOHTeNen. 3HAUHT, Bee TOuU-
KH rpatjpura GpyHriun, kpome touku (0; 0), pacnosioxkeHsl
BBIIIIE OCH X.

3. HpoTHBONONOKHBIM SHAYCHHAM X COOTBETCTBYET OAHO H TO
JKe 3HaAUeHHe y. ITo clefyeT Wa Toro, uro (-x)* = x2 npu Jio-
GoM x. BHa4YNT, TOUKH rpaduKa, UMeoIH|e MPoTHBONONOMNK-
HEle abCIMCeChl, CHMMETPHYHE! OTHOCHTEJILHO OCH Y.

IlocTpoum Teneps rpaduk (pyHriuu y = x°. CocraBum TabiuIly co-
OTBETCTBEHHLIX 3HAUCHHH X M y, OKPYIVISIA 3HAYCHHE Y JIO COTHIX:

x -2 -1,5 -1 -0,5 0 0,5 1 1,5
y -8 | =3, -1 -0,13 0 0,13 1 3,38

llocTpouM TOUKH, KOOPAHHATEI KOTOPLIX YKazaHbl B Tabnuie (puc. 62).

Yepea orMeueHHLIe TOUKH POBeIEM T1aBHYIO THHMIO (prc. 63). To-
JNYIHM rpapuk GYHKIHA y = x°. SleHo, uTo aToT rpadmi HeorpanHIenHo
NPOJIOIKACTES] CIPABA OT OCH [ BBEPX M CJICBA OT OCH Y BHMI.

BaMeTuM, uTO BOJIMZM HAUAJNA KOOPJMHAT rpadMK (PYHKIHH NOUTH
ciupaercsi ¢ ocklwo x (ecam x=0,2, 7o y=0,008; ecau x=0,3, T0
y=0,027).

BLISICHHM HekoTOphie ceoilemea PYHKIMA i = x5,

1. Ecim x =0, to y = 0. [looromy rpadpur QYHKIHA NPOXOANAT
yepes HAYAJIO KOODAHHAT.

2. Eciu x>0, To y>0; ectut x <0, To y <0. leficTrBuTens-
HO, Ky0 NHOJOKHUTEJNLHOIO UHMCHA eCTh UUCHO HOJOMUTNb-
HOe, & RYD OTPHIATILHONO YHCIa ecTh YHCH0 OTPHIATE) b
Hoe. 3HauMT, rpa@urk QYHKIMH pacrioyoded B Hepeod W
TPeThLeH KOOPMHATHLIX YeTBepTsIX.

3. IIpoTHBONONOXKHLIM 3HAUEHHAM X COOTBETCTBYHT NpPOTH-
BOIOJIOJKHBIE 3HAUEHHHA y. ITO clejlyeT U3 TOro, UTO [pPH
J000M 3HAYCHHHM X BepHO paBenctTBo (-x)° = -x3. Bpauur,
TOYKH I'paika, AMenInHe TPOTHRONONOMHKIE AGCIHCCH,
pacnosiodkenhl CHMMeTPHUYIO OTHOCHTENLHO Hauaja Koop-
JIMHAT.

3 noMompo rpadgukor GyHrUMA y=x* M y=2x% MoxHO HalTH
NPUOAMKEHHBIe 3HAYCHHS KOpHel HekoTophiX ypasHenwit. Ilpupejpém
NpHMepELI.
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Puc. 64 " -2
IMpumep 1. Pemum ypasuenue x2 = x + 1. : :3
- llocTpoum B 0jiHOH cHCTeMe KOOpAMHAT T 4
rpapurEn QYHEUHA ¥y = x* u y=x+1 ) ™
(puc. 64). ITH rpapukn nepeceraloTes 1~

B ABYX TOUKAX. AGCIHCCH TOYCK Nepece-

YeHHsl TpaUKOR SIBISIIOTCSI TeMW 3uHa- Puc, 65

HeHHUAMH II(!D(!M!!IHIOﬁ X, PH KOTOPLIX

BHIpaskeHHA X? U X + 1 IPUHMMAIOT paBHbIe 3HAUeHHA. SHAUKT, abc-
HHCCH TOUeK [epeceuyeHHd SRIHITCH KOPDHAMH YpABHEHHA Iz= x+1.
M3 pucynka BUAHO, UTO HTO ypaBHEHHe MMeeT KOPHHU

xy = -0,6, x, =~ 1,6.

Hpumep 2. Pelium ypasHenue x° = 3x.
[loc'rgnuu B OJIHON xonpﬂuna'ﬂmﬁ MJIOCKOCTH TpaPHKH (PYHKIHIA
U y = 3x (puc. 65). I'padpuru TUX PYHKIMHA HepecekanTes
B TPEX ToUuKax. ¥paBHeHHe x* = 3x uMmeeT Tpu Kopua: — 1,7, 0mu 1,7,
Bamerum, uro uncno 0 spaseTcs TOUHLIM 3HAYCHHeM KOPHS, a uncia
~1,7 1 1,7 — npuGAHIKEHHEIMH.
HUrak, MBl HamuiM, 9To

xl = —1.7, Xg = 0, Xz = 1,7.

ITpuMenénnelifi namu cnocob pelieHHsi YpaBHeHHH HAZLIBACTCS
zpaguneckuM.

YnpaxHeHus

484. Hcnonbaysa rpapuik QYHRIUH y = x2, H300pakéHHbLIi HA PHCYH-
ke 61, naiigure:
a) sHaueHud y, coorBercrByOIMe x = 0,75; —1,25; 1,25; -2,2; 2,2;
0) 3HAUEHHS X, KOTOPLIM COOTBETCTBYeT y = 3; b.
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486.

487,

488.

489.

490.

491.

492,

493.

llonwaysch rpadguroM (QYHKUMH y= x* (cM. pue. 61), naiinurte:
a) sHavyene (PYHKIMH, COOTBETCTBYIOILEE 3HAYCHHIO ApryMenTa,
pasiomy 1,4; —2,6; 3,1;

ﬁ) :;Haéwllliﬂ 4pryMeHnTa, lpH KOTOPHX 3HavdeHHe CIJYHKH.RH pag-
HO 4; 63

B) HECKOJILKO 3HAUeHMH X, 1IPH KOTOPBLIX 3HAUeHUst (PYHKIMK
MeHsie 4; Goakine 4.

BocnoaszoBapBiuiuces rpaguiKoM (PYHKITHH y::.'cz. HI00PAKEHHEIM
Ha pucynke 61, nafigure:

a) sHaueHHe y, cOOTBeTcTBYIOIee x =—2,4; —-0,7; 0,7; 2,45

0) 3HAUeHMA X, KOTOPBIM cootBeTcTRyer y = 25 0,9;

B) HECKOJBLKO 3HAUCHHH X, IPH KOTOPLIX 3HAYCHWe (PYHRIMH
foneine 2; Menbine 2.

anHﬁHJIGJKHT JIH TpaPURY (DYHKIHH Yy = x2 roura:
a) A(6; 36); ©) B(-1,5; 2,25); B) C(4; -2); r) D(1,2; 1,44)?

Henonsaysa rpadpuk Gynkuun y = x° (cMm. puc. 63), naiijgure:
a) sHavenue y, coorsercreyoiee x = 1,4; -1,4; -1,8; 1,8;
i) sHavYeHHe X, KOTOPOMY COOTBETCTBYET iy = —4; 4.

[oawaysch rpapukom QynkiHM y= x° (cM. pHe. 63), naiiiure:
a) spHauenue (PYHKIHH, COOTBETCTBYIOIee 3HAUECHHIO APryMeHTa,
pasnomy —0,7; 1,2;

0) 3HAUEHMe apryMeHTa, KOTOPOMY COOTBeTCTBYET 3HaueHHe hyHK-
MK, pasrnoe 3; —3;

B) HeCKOJNLKO 3HAYeHMH aprymenTa, MNpH KOTODHIX 3HaYeHHe
hynrmuu Gonsme —3, Ho Menslne 3.

[punajnesknT nu rpapuky GyuKIHE y = x* Touka:

- " 1 33}, 1.1
a) A(-0,2; -0,008); 0) B[I 5 33]. B) C[ 3 27)?
B ofiHO# H TOH ke cHeTeMe KOOpAMHAT NoeTpoiiTe rpapHKkl PyHK-
nHit y = x2 u y = 23, rie x = 0. [lonnaysich NOCTPoeHNBLIMH IpadH-
KaMH, cpasuute: a) 0,67 u 0,6%; 6) 1,5% n 1,6% B) 2,7% u 2,75
ITpu karux snadenuax a Touka P(a; 64) npunajieskuT rpagury
(OyHKUHK: a) y=x?%; 0) y=x3?

(ns pa6omer & napax.) Ucnonbays rpapuk GyHKUNUK § = x2, nzo-
Opa)kéHHbLlid Ha pucynke 61, peminre ypasHeHue:

a) x2=4; 06) x2=-1; B) x%=5; r) x2=0.

1) Pacnpepenunre, KTo BuINOJIHAET 3ajianns a), 6), a KT0o — 3aja-
HHS B), T'), H BBITONHATE HX.

2) IlposepkTe APYT Y APYra NPaBHJILHOCTL BLINOJHEHHS 3a/lannii.
3) Caenaiite BEIBOJ O umMciie KopHe# ypasHenus x2=a npu pas-
JIHYHLIX BHAYCHHAX d.

17



118

494.

495.

496.

497.

498.

499.

Pelure rpapMueckyd ypaBHeHue:

a) x2=x+6; 6) x2+2x-3=0.

(s patomut & napax.) Ucnonuays rpagui Gynkiny y = x°, uso-
OpaskeHHLIA Ha pucyHke 63, pelnuTe ypaBHeHue:

a) x%=8; B) ¥3=5

6) x%=-1; r) x*=0.

1) Pacnpejennre, KTo BLITOJNHSIOT 3aflannsi a), I'), a KT0 — 3ajia-
nus 6), B), H BEINOJIHHTE HX.

2) IlposepbTe JIpYr Y Apyra, IIPaBHJILHO JIW BEINOJHEHO 3ajiaHue.
3) CaenaitTe BLIBOJ O UHCJIe KOPHEH YpaBHeHHsl X° = a uUpH pas-
JIMUHBIX 3HAMEHHAX d.

Pemnure rpaduuecku ypasHenHe:
a) x* =4x; 6) X3=-x+3.

CpaBHHTe 3HAYCHHMS BEIPAXKEHWH:

a) 0,318 y (-0,3)'6; r) (-1,4)% u —1,45;
6) (~1,9)" u 1,92 1) —64 u —26;

B) -5,6% u (-5,6)%; e) -0,8'" u (-0,8)'.

He BrInonnss NocTpoeHHs1, HalANTe KOOPAMHATLI TOUKH Iepeceve-
Hus rpapukos pyuxkumii y = 8,6x u y = 0,bx - 19,2,

yllp!)CTHTB BhIpaXeHue:

a) —0,6a%b(—2a%b%); r) (Tx2y)? . (-Ty'l);

6) 0,8xy! (-6xy") n) (-ac)® - (-2a%)%
2

B) —6b"(-3ab)’; °) 3&?'(‘% p“q]‘

" NPUBEAMTE NPUMEP OMIHONNIEHA CTAHAAPTHOTO BUAA.

Mpencrasbie B CTaHAapTHOM BUAE ofiHousieH Sab? - (-3alb) u ykaxm-
1€ ero KospPULIMEHT.

Chopmynupyiite onpefeneHne cTeneHun ogHouneHa. Npueeaute nNpu-
Mep OiHOYNEHa NATONR CTeneHun.

ChopmynupyiiTe CBOACTBA QYHKUMM y = x?. KakK OTpaxaiotcs oTv
CBOWCTBA Ha rpauke yHKUMK y = x2?7

ChopMmynupyiTe CBORCTBA (QYHKUMKM y = x3, Kak oTpaxalotcs aTW
CBOWCTBA Ha rpapuke QyHKUMK i = 157



Jlas mex, kmo xovem 3name Goavile

HEHOMIIHM H3BCeCTHEIC BaM onpelie/ielnusa MNpocToro ¥ cocTaBHOro
yHena. Ha'rypa.m.lloe HHCJIO HASEIBACTCSH NPOCTHIM, CJIH OHO HMECT TOJL-
KO JIBA HATYPAJILHRIX JIeIHTeNA: eJJHHHIY W CAMO 3TO HHCIO. Ha'rypam.-
HOE YMCJIO HABLIBAGTCH COCTABHLIM, €CJIH OHO WMeeT OoJiee JIBYX HaTy-
paJjibHbIX nenu're.ueﬁ. Yueno 1 He ABASOTCH HH NpoCcTHLIM, HH COCTABHLIM
HHCJIOM.

Buinumem B nopsjike BO3pacTalMs NpocThie YHCHa, BXOJAAIIHEe
B NEPBYIO COTHIO NATYPaNbHLIX uncen. [lonyuum

2,3,5,7 11, 13, 17, 19, 23, 29, 31, 37, 41,
43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97.

B nacrosiee BpeMs cocTABJIeHLI TAOJIMILLL, Cofep:RalllHe MUILITHOH b
npocTuiX auceds. EcrecTBenno BeTaéT BONpoc, cVIeCcTBYeT JH HanOoJbL-
mee npocroe auesio. Oreer Ha aroT Bonpoc emé B 111 B. o \. 5. jjan Be-
JIMKHUHM rpedeckuit MatemMaTuk EBrJIMA, KOTOPLIA jlokasain, 4To <Ipo-
CTRIX uMces Oonbine, yeM Jiloboe HX 4HCI0», T. €, DECKOHEYHO MHOIO.

IIpoBejiém cooTBeTCTBYIOINEE JIOKA3aTeNLeTBO. JlonyeTHM, uTo cyme-
erpyer Hauboabllee npoctoe uucydo p. CocTaBUM HpoOH3BelleHHe Beex
HPOCTHIX UHCRN OT 2 10 p BRIIOUATNLHO W 0003HAUHM ero uepes a:

a=2-3-5-...-p.
Pacemorpum umcno a + 1:
a+1=2-3-5-...:-p+1.

Yueno a + 1 He sApngeTcs NPpOCTLIM, TAK KaK oHo 0oJibine p, a 1o
HPeIIoJIOKeHHI0 p — HauboJbIIee [1pocToe uueso. OHO He ABJISeTeH Tak-
e COCTABHLIM, TAK KAK 110 CBOHCTBY JIeJIMMOCTH CYMMBI He JIeJIMTCSI HH Ha
OJIHO M3 TMPOCTRIX YMcel, BXOJANHX B NpoHsBefiende 2 -3 -5-...-p,
a JIPYTHX MPOCTRIX YMCe 10 npejnosionennio ner. [oayuennoe npornno-
peuHe NOKABLIBAET, UTO NMPE/ION0KeHHe HEBePHO H HARGOLITICro POCTOo-
I'0 UMCJIA HE CYIeCTBYeT.

Muoro pas fielaJiuch HONBITKM HAHTH Kakoe-NH00 BuIpaskeHue, 3Ha-
YEHHAMM KOTOPOro #RIAIOTCH TOJBKO NPoCcThie UnHclia. PaceMoTpuM, Ha-
npuMep, Beipaxkenne F(n)= 2n?+ 29. BuuMciss ero sHadeHus NpH
n=1, 2, 3, ..., naiigém, uro F(1) =3, F(2)= 37, F(3) =47, F(4) =61,
F(5)="79, F(6)= 101, F(7)= 127. Mu1 BHJIHM, 9TO KasJILIH pas noay-
uyaeTes nNpocToe uncsao. ModKHO NpeAlonoskuTh, UTO 3HAUYEHHE BEIpaXKe-
Hust F(n) npy ni000M HATYPANLHOM 72 SIBJISIOTCH HPOCTLIM uMciom. Onua-
ko ato He Tak. Hanpumep, umcno F(29)=2.29%+ 29 ne sapusiercs
MPOCTHIM, TAK KAK M3 CROHCTBA JeNIMMOCTH CYMMEI ClIejlyeT, UTo OHO Jie-
nuTes na 29. Boofine, jlokasano, 4To He cyIecTRyeT Muorouwlena F(n)
¢ LeNLIMH Kod(PHUIMEHTAMH, 3HAUEHHEM KOTOpOro IHpH Jilo6oM HATy-
PAJILHOM 1 SIBJISIOTCS [IPOCTOE THCIIO.
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Besikoe cocTaBHoe UMCN0, KAK HABECTHO, MOKHO HPeICTABHTEL B BH/@
POU3BeJIeHHH 1POCTRIX UHCEe) MIIH, KAK NOBOPAT, PA3JIOMHTE HA 11POCTLIe
MHOMCHTEJH W [IPHTOM eJIHHCTBeHHBIM crocofoM, ecii He YUHTBIBATH 110-
POk MHOMCHTENeH. Pasnoskum, nanpumep, Ha NpocThie MHOMHTENIH
gueso 360:

360=2-180=2-2-90=2-2.2-45=
=2-2-2-3-16=2-2-2-3-3-5.

IMpyn pasinoskenHH uYMeJa Ha NPOCThIe MHOMKHTENH T[POM3BeCHHE
OJIMHAKOBLIX MHOMUTeNeH 0OLIYHO NPeJCTABISIOT B BHE cTeleHH:

360 = 23 . 32

PaznosenueMm unces Ha NPOCTHIE MHOMKUTENH YA00HO NOJAL30OBATHCH
1IPH HAXOMJIEHHH X HAUOoJbIIero 0611ero AeJiMTesisi HIH HAMMeHLIIero
ob1ero KpaTHoOro.

Haiiném, sanpumep, HAHOONLITHA OOIIAH JANHTEN L B HAUMeHbIee
ofmee kpaTnoe uncen 504 n 2352, Pasnoikup Kasjoe U3 H9THX UHces Ha
NMPOCTLIC MUOMHTENH, NoJiyuaem, 4To

504=2%.32.7 n 2352=21.3. 72

Hrobn HAHTH HAHOONLIIMH OOIMIA JleJIHTeNbh STHX uUHceld, Hajlo
KaXcibli M3 MHOMKHTENCH B3SITH B CTENCHH ¢ HAMMeHLIIHM MOKA3aTeJIeM,
¢ KAKMM ONl BXOJIMT B OTH YHesa, a 4ToOLl HANTH WX HauMenkLinee obiee
KpaTnoe — ¢ HAaHOOJLINKM NOKAa3aTeJIeM.

O6ozuauus uepes d HAMOOALIIWMH OOIMI JIGNHTENL DTHX uHCe,
a uepes k MX HAMMeHblee oblee KpaTHoe, [oJyYaeMm, UTo

d=2%-3-7=168, k=2%.3%.72="7056.

II pume p. Haumensiee obuiee kpaTioe AByX uucesn pasno 96, Opgno uz
OTHX uMcesn — uuceso 6. Kagkum moxer OLITH Apyroe uumcsio?
- Paznoxxun umucna 96 u 6 na npoeruie MHOMHTENH, ToJIydaeMm, UTO
96=25.3,6=2-3.
OueBu/IHO, YTO B Pazio’KeHHe HCKOMOI'O YHeCJa Ha [IPOCTHIe MHO-
JKHTENH JIOJBKHBL BXOJMTHL NATE JIBOeK W He GoJiee OfHOH TPOHKH.

Buauur, BTopoe uMeao JuGo papno 25, 1. e. 32, nubo pasHo 2% 3,
T. ¢. 96.

YnpaxHeHusa

500. Ecau B pripaxenus a2 + a + 17 nojcrapisaTh BMecTo @ uncna 0, 1,
2, 3, ..., TO cHAuYAJIa TOJAYUYATCH MPOCTHIC YHCHA. YKAXKHTe HaW-
Melbilee HATYpajikbioe sfadenue @, NPH KOTOPOM 3HauYelWe HToro
BEIpa)KeHHs ABJISETCH COCTABHLIM MHCIIOM.

501, JlokamuTe, UTO 3HAUYCHHE BLIPDAKEHMS SIBJASCTCH COCTABHLIM UMC-

nom:
a) 159 + 313; 6) 167 + 255 — 414,



502.
503.
504.

505.
506.

507.
508.

2509.

510.

311

512,
513.

514.

a15.

Hajiziure nauboJibillee JBYsHaUHOE UHCJIO, PABHOE [POM3BEJEHHIO
JIBYX 1POCTHIX UHCEJ.

ITyeTs p — npoctoe umeno. YRKaKUTe HAMMeRLIee 3naveHue p,
IpPH KOTOPOM 3HAUeHHe BhIpaXKeHus 27 — 1 He sABIASeTCA NMPOCTHIM
YHCJIOM.

['laﬁ)l,li'l‘(! BCe MPOCTHIe YHCNA, HA KOTOPLIe JIGJIHTCA cyMMa:

a) 2+ 22428424 6) 5+ 52+ 534 54,

PazsioxcuTe ma npocTeie MuodcHTenu umcno: a) 5H5082; 6) 7605.

Paznoxure Ha npocThie MHOXKHTENN UHCHIO @, eCclIH
a=1-2-3-4-5-6-7-8-9-10.

Haitnure nanboibimuii oSmui geamrens Yncen:

a) 765 u 315; 6) 792 u 1936.

HaiiuTe nanMenkinee ofliee KpaTHoOe HHCEN:
a) 294 u 756; 6) 693 n 1617,

B nociejoBaTesbHOCTAX 3allHCaHbl B IIOPSJIKe BOBPACTAHMSA BCe Ha-
TypaJibHble WHCJa, KoTophle He npepocxogstT 200, npuuém B nep-
BOH NOCJIeAl0OBATEJILHOCTH 3alHCAHBl YHCNa, kpaTHeie 6, a Bo BrO-
poii — kpaTtnnie 8:

6, T2, A8,
8, 16, 24, ....

CRONBLKO B 9THX [OCJHEJOBATENLHOCTAX OJMHAKOBBIX uHcen?

Kakoii nuppoil okanuupaeTcsi 3Haueinne BuIpajkenus:
a) 45° - 314%; 6) 372 4+ 215 + 4547

AdononHutenesHble ynpaxHeuua K rnase lll

Bepno iy papeHcTBO:
a) 3%+ 4%+ 52 = 6% 6) (1+2+3+4)%=1%42%43%+4%2
Jlokaskure, uro 267 + 15% ~ 11¥ kparno 10.

Pasnoxup uMeso Ha NPocTLIe MHOMKHTENH, NPeJICTABLTE ero B BUJle
MPOU3BE/ICHHS cTeneHeil NPoeTLIX YHeen:

a) H4; 0) 144; B) 225; r) 500.
IlpejicTaBbTe YHENO B BHJIC CTENCHH ¢ OCHOBANHEM 2 WiIH 3:
a) 64; 0) 81; B) 512; r) 729; n) 1024.

IIpepcranLTe YMCNIO B BHE CYMMEI cTeneHei uncna 2:
a) 6; 0) 18; B) 42,
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516.

517.

518.

519.

520.

521.

522.

523

524.

525.

526.

527.

528

529.

ITpescTaBhTe YHENIO B BHJIE CTEIIeHH ¢ IIOKAZATENIeM, OTJIMYHLIM OT 12
a) 121; o©) -32; ) 0,125; 7r) 625; n) -0,216; e) 0,343.
HaiinTe 3nauenue BuIpajKeHMs:

a) 0,001x? npu x = -2; B) x% upu x =5, y=2;

6) 1000y? npu y=0,1; r) 3x*y® upu x=-2, y=-5.

HajiguTe spauenne Beipaxkenus (—1)" npu n, paBHOM:

a) 6; 6) 11; B) 23; r)y 70.

BriuncanTe:

a) cymMmy Kybos umcen 5 u —3;

6) ky6 cymmul umcen 9 u ~11;

B) pasHocTh Kpajpartos yxcen 12 u 8;

I') KBaJ(paT pazsHocTH urcen 96 u —4;

J1) VJBoeHHOoe NPOM3BeJielne KBajipaToB yucen 7 n —5;

e) yTpoeHHoe Ipou3BejleHHe uucia 15 U KBajpaTa uucia 4.

He BuinoNHAS BLIYMMC/IEHUH, CPABHHTE 3HAUEHMUS] BhipasKeHwnii:

a) (-0,03)® u 0; B) (—1,75)° n (-0,29)%

6) 0 u (-1,25)%; r) 0,985 u 1,026,

Yto Goablle B HA CKOJBLKO:

a) 2% wnm 3% B) 2-3%unm 3 - 2%

6) 5% unu 29 r) (11 +19)? uwnm 112+ 19%2

CpaBinTe 3uadenus puipaxennii a® u a® npu a, papaom:
a) —12; 6) 0; B) 5.
Haidiaure npu x = 1,56 1 x = -2 3HaUCHUH BBIpasKeHHil:
&) xav _x29 (_x)g; 5} xsv _13‘ {_'x)z-
JloraxkuTe, UTO NpH J0OGOM HATYpPaILHOM n 3HaUeHHe JApoOH ABNA-
eTcd HATYPAJIBHBIM YMCJIOM:
10" -1 10" + 8 107 - 4
a) T% 6) ———;

9 B =35 :

Kakue ua umcen -3, -2, -1, 1, 2, 3 apasiorcsd KOPHAMH ypaB-
HeHns:

a) x'=81; B) x!—x=2; n) ¥ —3x? —A4x+12=0;
6) xb=64; r) xt4 x% = 6x% e) x3+3x2-x-3=07
JlokaskuTe, 4TO He HMeeT KOpHel ypaBHenue:

a) x> +1=0; 6) 2«5+ 3x! + x? + 1 =0.

IlpH KakoM 3HAYCHHHM X 3Hadelde Bhipaxcenus (2x + 3)2 pasno
Hynio?

Jlokaskure, uro ypasuenue x* + 3x°% + 2x? + x + 6 = 0 ne uMeer no-
JNIOKHTENLHEIX KOPHEI.

HUmeer nu ypaBuenne x%— x4+ x'—x? + x? — x+ 1 =0 orpuna-
TellbHEIe KOPHU?



530.

531.

532.

533.

534.

535.

536.

537.

538.

539.

540.

541.

542.

543.

YupocTuTe BhIpaskeHue:

a) a'%a'(-a%); 6) x(-x)(-x°); B) vy r) bbb,
IlpejicTaBLTe BRIpAYKeHHE B BHJIe CTENCHM:

a) 25.8; 6) 16 - 64; B) 7. 343; r) 81 .3k

[pejicTapbTe BHIPpAXKEHHe B BUIC MPOHBBOIEHHA JBYX MHOMKHTE-
Jieii, oflMIl W3 KOTOPLIX papen a®: a) a'% 6) a5 ) —atl.

BaMenWTe X cTeNeNLIo ¢ OCHOBANIHEM ¢ TAK, YTOOL! MOJNYUEHHOe pa-
BEHCTBO GLIJIO TOXIECTBOM:

a) ¢’x =% 0) xc® =% B) cfx=cll r) cix=cls,
BaMenuTe YACTHOE ETCNEHLIO:

a) b'S: pl2; 6) 739 : 713, B) a'l : a; r) 12100 ; 1200,

Haiigure suauenue BuipaXceHusi:

a) 13100 ; 1398 B) 211:84; 0 b1°: 254
38. 97 9%. 59 3%. 58

0) oo Dye O geg

YnpocTHTe BLIpaskenHe:

a) 673 : 6% 6) 1071 :10°-1,
Briunciaunre:

a) (217 -43,07-5)°+5 -
Ynpocrure:

a) (1) - (-1)5  6) (1) : (-1)%

[nomank Kpyra BeYHCHsieTcs no (opmysie S =mr?, rie r — pa-
Jmye kpyra. Kak usMenuTest IJI0IAAL KPYIa, eclii ero pajnyc ype-
JHYHTEL B 3 pasa? B 7 pas?

s 6) 17,83%- 6,4 +%- 2,8.

C3 | =

061ém wapa BuiMcaseTcs 1o (popmyse V = %nra, rjie r — paauyc

mapa. Kak wuamMenuTcss o0bEéM apa, eclyd pajiuyc YBeJHUHTL
B 2 paza? B 41 pasa?

Bepno sin nupu j060M 3HAUYCHHH X PABEHCTBO:

a) |xf? = x% 6) |xfF=x3?

HaiijiuTe 3sHavuene BLIpaXcenns:

a) 4% . 2,55% B) 0,29 .57 n) 0,25 . 259
13 6

6) [:-1) 318, 1) 0,40.2,5'% ) (%] . 814,

CpaBHHTE 3HAUEHHH BRIPAMKEHWIA:
a) 107 u 28. 5% B) 2525 y 250 . 350,
6) 6121 213.311; 1) 63% u 3% . 5%,
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544.

549.

546.

547.

548.

549.

550.

551.

552.

553.

554.

555.

IIpejcrasbre BRIpaxkenHe B Bujle 3" win — 37

a) (B 0) (3% m) @Y% 0 (3

YupocTHTe BLIpaXkenne:

a) () - ()4 B) (x7)° - (-x)f;

6) V- (5 1) (=) (5P

SamenHTe GYKBY p BEIDAKOHHEM Tak, YTODLl NOJYUEHHOe PaBeHCT-
BO OLLJIO TOMIACCTBOM:

a) pP=x;  6) p'=2; m) pPE=c" 1) Y- @A) =ph
IlpencrasnTe B BHJE CTEleHU:

a) 4. 2%, 6) 2513 : 511 B) 8% 16'% r) 2710 ;915
[TpejicTaphTe BRIpaXKeHHe B BHJIC X" MIH —X*:

a) (x5 6) (2% B) ()% ) 2 ()
CKONLKHUMH cniocobaMi MOIKHO npejicTaBHTE B BHJle CTElleHH ¢ No-
rasarTejeM, OTIHUYHLIM OT l, qHCno:

a) 215 6) 267

llpn kakom ycnoBuu:

a) cymMMa KBaj[paToB JIBYX HHcell paBHA HYJII0;

0) KBAJPAT CYMMBEI JIBYX UHCEJ paBen nynio?

Harypannnoe udeno a okanuupaeres efununnei. Kakol nudpoi
OKaHUHBaeTCH CTeleHbh YHCIa a ¢ HATYpPaJbHLIM noxazatenem?
Jlns KakuX ewi@ uudp BLIIOJHACTCS aHAJOIHUHOE cBOHCTBO?
JlokaxkuTe, uTo nNpH aw6OM HATypasibHOM k:

a) gnesno 3% okanauBaeTes eHHHILCNH;
6) uueno 10% — 1 kparno 3.

Kakosa cTenens ojiHoWIeHA:

a) 3x%y7; B) a”; n) —8x%

6) —10ab’c?; r) —xyz; e) 2,47

ITpejicraniTe BLIpaXkenne B BHjle OJIHOUYJICHA CTANJIAPTHOrO BHJIA
M YKa)KHTE ero CTelneHn:

a) bab - 0,Tbe - 40ac; B) —a®b - 3a®pt;

6) —0.4de-[—1%ad]-9¢zb; 1) 0,6x% - (-0,5x1%).

CocrapbTe BCe BOZMOMHBIC OJIHOWICHB] CTAHAADTHOTO BUAA G KOD()-
(bunMenToM 5, cojepialiue NepeMeHHLIe X W ¥, TAKHe, UTO cTe-
nelh KaXJoro ofiHouwiena papia:

a) Tpém; 0) YeThIpém.



556.

557.

558.

559,

560.

961.

562,

[lpe,uc‘ranb're BhIpaX<XeHHe B BHJle [pOH3BeJIeHHH JIBYX OJHOYWIeHOB
cTAaHJApPTHOTO BMJIA, OJIMH M3 KOTOPLIX papen 20x'y:

a) 100x5y%; B) —4x1y; n) 5aBy;
6) —30x4y"; r) x'02 e) —xiy?.
IlpejicTaBuTe AaHHBI OfHOUNEH B BHJe NPOM3BelleHHA JBYX Ka-

KHX-HHOY/Ib OJIHOMJICHOB CTAHJAPTHOIO BHJA:

a) —8a’c¥; 0) —bbyY; B) 60x1015,

IlpeotipasyiiTe BLIpaXkeHHe B TON/IECTREHHO PABHBLIA OaHOUWICH
CTANJIAPTHOTO BUJIA:

a) (-10ab'??%;  B) (-3xy’ad)

6) (-0,2x%)%; 1) (~0,5ab%c?)!.

IlpejicTaBkTe MPpOH3REJ@HHE OJIHOWICHOR B RHJIe CTONeHH HOKOTOPO-
ro ojiHoNIeHa:

a) 27a’p® - 3a'""?%; B) 0, ()1!7"’(?’z (~0,1b6c5);
6) -6datx!l - (-0,25a%%; 1) —o D g : Pt
YupocTure BLIpasKeHHe:
a) (—x%y) -}—xylz; ®) (xy)* - (—-wcs.c)3
6) —(;‘;xyz] - (~3x)%; 3) [—xi’- ] - (-12x8y5)2.,
B) (-2x%y%)° - (-2%);
r) [ a"’b] - (9ab?)?; T (11
3 y = X'
) (~5a*p)? - ( ab*‘)
y = x*
e) ~Zapt 3- -31a% ’ 5
7 2 ’ /
IlpejcraBuTe BLIpaskeHHe B BHIE Npo- - 17
M3BEJICHMS UMcla 3 M KBajpaTa Hexko- [ |°
TOPOTO BLIPAIKCHHSA: = x
a) 3min?; 6) 12x5y122; p) i;—m‘"ﬂ.“.
—1 :
Ha pueynke 66 nac'rpoeuu Igadm- 94
KM (QYHKIRA y = x, y=x2, y= rjie
x =z 0. lloasayscek lparpnxum cpaB- -
HHTe: ) o=
a) 0,23 u 0,23% 6) 1,47 u 1,47% H
0,23 u 0,233 1,47 n 1,473
0.23% u 0,23% 1,472 u 1,475, Puc. 66
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563.

566

a) HasectHo, uto Touka P(-4; b) npHHaIeKAT IPAPHUKY (PYHK-
IWHH, 3ajlanioi opmyioii y = x%. Haliaure anauenue b. [lpunaj-
JICOKHT JIK rpauiry »Tol (PYHKIHH TouKka @ (4; b)?

6) MapectHo, uTo Touka A(—4; @) NpHHAMICIKAT rpaPuKy (PyHK-
uMH, safannoil gopmynoii y = x*. Haiipure snauenne a. Ipunas-
JICVKHT JIM rpauMiry ool (pYHKIMKA Touka B(-4; —a)?

| Touxa A(a; b) npHHAJIERAT rpapuKy QYHKIHH:

a) y=x% 6) y= x5,

Ilpunagneskar nm osromy rpapury Touxkm B(-a; b), C(a; -b),
D(-a; -b)?

Pacnososxure B nopsijike Bospactanus uncna a, a® u a®, ecim:
a) D<a<l; B) ~1l<a<0;

6) a=>1; ra<-1.

Pemiyre rpapuuecky ypapHeHue:

a) x2=2-x; B) x°=6;

6) x*=8; r) X¥=-x+4.



B 2710 rnage Bbl NO3HAKOMUTECHL C MHOTOYIEHAMW — OfIHAM M3 BaX-
HeRKX BWAOBR BhipaXeHui C nepemMeHHLIMA. Bbl HayyWTeCh BLINOMHATH
ClOXeHue, BblYMTaHWEe W YMHOXEHME MHOrOYIEeHOB, MCMOSML30BaTL 3TW
npeobpazoBaHns U8 YNPOLLEeHUs BoipaxeHuid. Bul yavaeTte o Takux npueé-
Max pasfoXeHus MHOTOYWIEHOB Ha MHOXMWTESIW, KaK BLIHECEeHWe MHOXUTe-
nsi 3a CKODKM W cnocoB rpynnupoBku. MaydeHHblie npeodbpas’oBaHus Bol
CMOXeTe LIMPOKO NPUMEHSTE NPW pellleHUn YpaBHeHW, AoKasaTensCcrie
TOX/[ECTR, B 3afia4ax Ha IeNIUMoCThL. B 3TON rnage 3HauuTensHo paciumps-
eTCHl KpYr TeKCTOBLIX 3ajlay, pellaeMbiX C MOMOLLLIO ypaBHeHWid. Hane-
eMC$l, YTO BaC 3auHTepPecyIoT 3alayy Ha CMeCcH U CIlaBbl, C KOTOPLIMA Bbl
HEOHOKPaTHO OyAeTe BCTpeyaTLes B Kypcax MU3nKM U XMMUK,

CYMMA U PASHOCTb MHOIO4JIEHOB

Buipaxkenue 4x%y — 5xy + 3x — 1 npeserapnsier coGoil cymmy ojtHO-
unenon 4x%y, —5xy, 3x U —1. Takue BLIpasKeHMA HABLIBAIOT MHOZOUJE-
HaMU.

MuorouJeHoOM HAZLIBACTCS CYMMa OAHO-
HJIeHOB.

OpHouNensl, U3 KOTOPLIX COCTABICH MHOTOWIeH, HABLIBAIOT YJaeHa-
Mu muozounena. Tak, unenamu Muorowrena 4x%y — 5xy + 3x — 1 sanna-
rest ojnounensl 4x%y, -5xy, 3x u -1.

Ecnu Muorounen coctrouT us JABYX WiIenon, ero HasklBalOT JIBY-
HJieHOM; eCcJiM H3 'rpéx HIeHOB — "rpéanenom. Opnounen cum-
TAKT MHOIOWIEHOM, COCTOHINHM H3 OJHOIO “JieHa.
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B muorounene 5a%b + 2 + 4ab® - 3a®b — 7 wnenwn ba*b u ~3a’b apns-
1oTes MOJOGHBIMH ClAraeMbIMM, TAK KAK OHM MMEIOT OJHY M TY e Gyk-
BEHHYIO YacTh. [T0JOOHKIMH CJAracMLIMH SBASIOTCH W WieHn 2 H —7, He
uMelonHe 6ykpennoi yacti. [lojofnLie ciaraeMuie B MHOTOWICHE HASLI-
BAIOT NOJOGHLIMU YJAeHAMU MHOZOYACHA, A TIPHBE/IeNHe MOJo0NLIX cJia-
raeMLIX B MHOroWIeHe — npuéedenuem nodoGHLIX LAEHOS8 MHOZOUACHA.

IIpumep 1. llpuseaém nogobubie WieHbl B MHOIOWIEHE
5a®h + 2 + 4ab® - 3a®b - 7.
+ Umeem
5a’b + 2 + 4ab® — 3a’b - T = (5a®b - Sagb} +4ab? +(2-T)=
= 2a’h + dab® -
Kasepnit wien muorousena 2a%b + 4ab2 — b sBAsieTcs OJHOYNeHOM

CTAHJIAPTHONO BHAA, M HTOT MHOTOUJICH HE CONCPIHT NOJAOOHEIX YJICHORB.
Takue MHOPOUYJICHEI HABKIBAIOT MHOZOUACHAMU cmaﬂaapmm}zo euda.

Jli060H MHOTOUJIEH MOMHO NPHBECTH K CTAHJADTHOMY BHJV.
Jlnst 9TOr0 HYIKHO KayILIH ero wien npejicTaBuThL B CTANJIapT-
HOM BHJIC W NPHBECTH NMONOOHLIC WIeHLI.

UnenaMu Muorowiena cramjaprioro suaa 8xy + 6x%y® — 9 caysear
OJIHOUJIEHBI BTOPOH, NATOH M HyJIeBoM cTenenei. HanGonnmywo U3 bTHX
cTeneHeil HazLIBAIOT cmenenuio MHozouaenda. Takum obGpasoM, MHOIO-
uwnen 8xy + 6x%% — O gpngercs MHOrOUJIEHOM HATONH CTEleHH.

CrelleHbl0 MHOTOWICHA CTAHJAPTHONO BH/A HABLIBAIOT HAHOOJL-
HIYIO M3 cTelleHel BXOJASIIMX B HEro oJiHOUWIEHOB.

CTBTIGH LI [TPOH3BOJIBHOMO MHOTOYIeHA HASLIBAIOT CTElNeHb TOM -
AeCTBEHHO paBHOT'O eMy MHOrowlneHa cTanjlapTHoro BHjaa.

Mpumep 2. Onpegenum crerens Muorowiena 3a! + 8ab — 2a* — at + 5b.
« Jlust oToro npuBejiéM ero K cTaHapTHOMY BHIY:
3a' + 8ab — 2a* - a' + 5b = 8ab + 5b.

Crenens Muorowsiena 8ab + 5b paBHa JIBYM, N09TOMY CTelleHL MHO-
rowiena 3a' + 8ab — 2at — a' + Hb TaKKe paBHA JIBYM.

¥YnpaxHeHua

567. Hazopure kaxIbIi wien MHOroWIena:

a) —6xt + y® - 5y + 11; 6) 25ab + ab® - a®b + 8a — Tb.
568. IlpusepuTe Ho06HLIe WICHLI MHOTOUJIeHA:

a) 10x - Bxy - 3xy; B) 3x* - 5x + Tx? - Bx' + bx;

6) 2ab — Tab + Ta’; r) 2a® + a? - 17 - 3a? + a® - a - 80.
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569.

570.

571.

572.

573.

574.

975.

576.

577.

578.

579.

580.

M3 pauHeIX MHOrOWIeHOB BLIGepUTe MHOIOWIEH, TOMICCTBEHHO
paBHBI Bhipaxxenuio 3a? + b.

1.4a%2 - 4b—-a?+ 17 - b 3.12a2 - 9b - 9a +6b+ b

2. -0,7a? - 7b - 2,3a” + Bb 4. 1,8a* - 4,2b + 1,2a? + 5b + 0,2b
IIpepcrasbre B CTAHAPTHOM BHJI@ MHOTIOYJICH:

a) —8p* + 12p? + 4p* — 8p? + 3p%;

6) 2aa® + a® - 3a* + a® - a;

B) 3xx'+ 3xx? — bx2x® — 5x2x;

r) 3a-4b®> - 0,8b - 4b% — 2ab - 3b + b - 3b% - 1.

BanuiuTe B CTAHAAPTHOM BH/Ie MHOTOWJIEH:

a) 2a%x® — ax® — a' - a®x% + ax® + 2a%;

6) bx - 2y® - 5x - 3xy — x%y + 6xy’.

Haitnure snavyenue muorousena:

a) 5x% — 3x? + 7 — 2x% - 3x% + 422 npu x =-10;

6) 4a — ab® — 3a®h + ab® —ab + 6 npu a=-3, b= 2.

HaiiiuTe snayenue MHOIOUJIOHA:

a) 6a® - a'® + 4a® + a'’ - 84® + a npu a =-3;

6) 4x8y% — 3xfy® + 2x%y? — x5°% — 2%+ y npu x=-2, y=-1.
Haiiaure snavenne muorounena 2x% + 1 npu x = 0; —-2; 3; 4. Cy-

MecTRYeT JIH Takoe sHauenHe X, MPA KOTOPOM 3HavdeHne MHOroWIe-
Ha PABHO HYJI0? oTpHIAaTeNLHO?

Hokascure, wro mMuorowien x?+ y? 4+ 1 npu NMobLIX 3HAUCHMAX
X M y UPHHAMAET OJOMKHTENLHBIC BHAUCHHS,

BanuimuTe B BHJE MHOTOWIEHA YHCHO, COCTOSAINEe H3:

a) a JIecATKOR W b ejMuuIL;

06) a corted, b JecATKOB U ¢ OHHHWIL.

Pacnonoskure wieHs MHOrOWJIeHA 110 YOLIBAIOIIHM CTEIICHSIM lepe-
MeHHOM:

a) 17a* — 8a%+ 3a - ad® - 1; 6) 35— %+ 5e2 — et
PacnonoskuTe 4ieHs MHOTOWIEHA 110 BO3PACTAIONIHM CTEIIeHAM Te-
peMeHHON:

a) x1 -5 - x?+ 12x; 6) 2y + 1 — 2+ 1.

Kaxopa crenens MHorowjiena:

a) 4a*-2a" +a - 1; r) Axy + xy® — 5x2 + y;

6) 5p° —p-2; ) 8xty + 5x%f — 11;

B) 1 - 3x; e) xy+yz+xz-1?
Wcnonnays KalLRYJASTOp, HAMHTE 3HaYCHHE MHOrOWIena:
a) x?+ 4,23 npu x = 1,97T; 6) a*+ 2a npn a=2,3.
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581. (3adara-uccredosanue.) Jlokaxkure, UTO BCAKAS PABHOCTH BHJA
abbb — a penwnres na 37.

1) IlpopepnTe BepHOCTL DTOTO YTBEPMICHUS JUIA PAZHOCTH:
a) 2555 - 2; 6) 7111 -7; B) 8999 - 8; r) 9666 - 9.
2) IlpoeeanTe AOKAZATENLCTBO BLICKAZAHHOIO YTBEPIKIEHH.

582. Pemure ypaBHeHnue:

- 70- P 1,-..38
a) 0,3y = 70; 0) 8.\:- 13 B) 93- 7
583. Buiuncnaure:
5%. 257 25.8 45.38
a) B—H. o] ‘l—‘" n) O

584. llpu kakom sHadenuH aprymenta gpyukuus y = 0,01x npuaumaer
3navYeHHe, paBHoe:

a) 240; 6) -1007?

Cnoskum Muorousnensl 5x% + 7x — 9 u -3x2 - 6x + 8.
JUjist 5TOr0 COCTABHM HX CYMMY, 34TeM PACKpoeM CKOOKH H NpH-
BEJIEM B [OJIYMEHHOM MHOroOWIieHe HOfo0HLIe YieH:
(5x2 4+ Tx - 9) + (-3x2 - 6x + 8) =
=5x2 +Tx-9-3x2-6x+8=2x2+2- 1.
Briutem u3 muorowiena x* + 5x* - x + 8 muorowien x* - 7x - 1.
s 9TOrO cocTAaBHM MX pasfocTh, PACKPOEM CKOOKH W IMpHBeIEM
B NOJYUCHHOM MHOMOWICH® MOJA00HBIe WIeHLI:
(P4 b5x2 - x4 8)-(x*-Tx~-1)=
=x3+502 -x+8-x8+Tx+1=5x2+6x+9.
Mul npejicTaBriIH cyMmmy MHorowienoB 5x2 + Tx — 9 n -3x2 - 6x + 8
B BHJIe MHOIOWIeHa
222+ x -1,
a pasnocth Muorowienon x° + 5x2 —x + 8 u x* — Tx — | B BUjle MIIOTO-
uneHa
5x? + 6x + 0.

Boobime cymmy W pasiocTh MHOTOWICHOB BCErJla MOMKHO IpejicTa-
BHTEL B BHJIe MHOTOWICHA,

Hnorpa Tpebyercsi pemuThs 06PATHYIO 3ajauy — MPEJCTABUTL MHO-
rouJIeH B BUJIe CYMMBI HJIM pasHocTH Muorounenos. [lpu orom nonssywor-
csl NPABHIIOM:



ecJiy nepej cKOGKAMM CTABHUTCS 3HAK «¢IUIIOCs, TO WISHLI, KOTO-
phi¢ 3arJovalnT B CKOOKH, 3allMCHIBAIOT ¢ TEMH e 3HAKaMM;
eclin nepejl cKoOKaAMHM CTABUTCH 3HAK «MMHYC», TO 3HAKM 'Wie-
HOB, 3AKJIOYAEMBLIX B CKOOKH, MEHSIOT HA NPOTHBONOJOMKHBIE.

Hanpumep:
3x -2y +b=3x+(-2y + b),
3x -2y +b=3x-(2y - b).

YnpaxHeHus

585. a) CocraniTe cymmy muorousenon 4x% — 5x — 7 u x* — 8x u npeob-
pasyiTe eé B MHOIOWIeH CTAHJAAPTHONO BMJA.
6) CocrapbTe pazHocTh MHOrOWIeHoB 5y® — 9 u Ty? — y + 5 M npe-
ofipagyiTe eé B MHOrOWIeH CTAHAPTHOrO BHJA.

586. Jlanw apa muorounena: 2a® — ba+ 5 u a® — da — 2. Yupoerure:
a) CYMMY 5THX MHOI'OUWJIEHOB;

0) pasHOCTL MepBOTO H BTOPOro MHOT'OMJIEHOB;
B) PA3HOCThL BTOPOr'o M MEpPROro MHOI'OWJICHOR.

587. IlpeoGpazyiiTe B MHOTOUWJIEH CTAHJIAPTHOTO BHJIA:

a) (1 + 3a) + (a2 - 2a); M) (B2-b+T)—(b2+b+8)
6) (2x2 + 3x) + (—x + 4); 1) (8n? — 3n2) — (7 + 8n® — 2n2);
B) (v% - 5y) + (5y — 2u%); e) (a? + 5a + 4) — (a? + ba — 4).

588. YupoctuTte BhIpaskeHue:
a) 5,2a — (4,5a + 4,8a%);
6) 8x? + (4,5 — x%) — (5,422 - 1);
B) —0,8b% + 7,4b + (5,6b — 0,2b%);
r) {7v3y = yﬂ + 4} + 0,5y2 = (8!7y = 2“1!{2’—
589. llpeoGpasyiiTe B MHOTOUJICH CTAH/IAPTHOrO BHJA:
a) 18x2 - (10x — 5 + 18x2); B) (B2 +b-1)-(B2—b+1);
6) —12¢? + 5¢ + (c + 11c¢?); r) (15 = 7% - (° - y% - 15).
Haiianre cyMMy M pasHOCTL MHOTOWJIEHOB:
a)a+bwna-b; B) a-bwua-b
) a—-bua+b; rya—-bub-a.
591. JlokamwuTe, UTO:
a) cymMMa JIBYX MOCJe0BATeNbHBIX HeYSTHLIX YHCeN KpaTHa 4;
6) cYMMa YeTRIPEX Noche/loBATeNLHLIX HeUETHEIX Ynces KpaTHa 8.
592. JlokaskuTe, UTO BLIpAXKEHHEe:
a) (x - y)+ (y— 2) + (2 - x) Tromjiectsenno papto 0;
6) (a? - bab) — (7 — 3ab) + (2ab — a?) ToxaecTBenno pasHo —7.

590
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593.

594.

595.

596.

597

598

599.

601.

Haitaure Muorowien, rnocle noJicTaloBKU KoToporo smecto M clie-
Jiylolllee paBeHCTBO OKaXKeTCH TOMJeCTBOM:
a) M + (5x% - 2xy) = 6x% + 9xy — y%
6) M — (4ab — 3b?) = a? — Tab + 8b%
B) (d¢* - Tc? + 6) - M = 0.
Kakoit muorousien B cymme ¢ Muorowienom 5x2 — 3x — 9 Tosieer-
BEeHHO paBeH:
a) 0; 6) 18; B) 2x - 3; r) x2-5x+ 67
YupocTuTe BLIpaMcenie:
a) (a* - 0,45a + 1,2) + (0,8a* - 1,2a) - (1,6a* - 2a);
0) (y* - 1,75y - 3,2) - (0,3 + 4) - (2y - 7,2);
B) bxy — 2x% — (3xy + 4x% + 1) — (—xy — 2x* - 1);
r) —(2ab? - ab + b) + 3ab® — 4b - (bab — ab?).
YupocTuTte BhipaXkenne:
a) 8a’h + (—5a?b + 4b?) + (a%h — 5b% + 2);
6) (xy + x% + y?) — (2% + y? — 2xy) — xy.
Hajisure 3nauenme BuIpaXkeHus
(5,7a%b — 3,1ab + 86%) - (6,9ab - 2,3a’h + 8b%),

ecsiM: a) a=2ub=5; 6) a=-2unb=23.
BriudcnuTe snadenue suipasxkenus bx? — (3xy — Tx?) + (bxy — 12x2),
ecITu:
a) x=-0,25 u y=4; 6) x=-56uy=0,1.
JlokaxkuTe, UTO NpH MOG0OM 3HAYEHHH X PAZHOCThE MHOTOYJIEHOR
0,7x% + 0,222 - 5 u -0,3x + %rﬂ ~ 8 NpUHUMAaET HOJOMKHTENbHO®
aHaveHHe.
(Jlasa padomut & napax.) Yuamumesi OLIJIa Mpejulodena sajaqa:
«HaiijiuTe sHaveHne BLIPasKeHHs

(7a® — 6a?b + 5ab?) + (5a® + Ta’ + 3ab?) — (10a® + a®b + 8ab?)
npu a = —-0,25».

OnMu M3 YUeHHKOB CKasaJl, uTo B 3ajlaue He XpaTaeT JaHHLIX. [Ipan
JIM oH?

1) OGeypute ApYT ¢ APYTOM, B KAKOM CITyYae YUeHHK OKAXKeTCs [1pas.,
2) Buimonmure npeoGpasopanmusi.
3) Caenaiite BHIBOJ.

Kako#t iByuien HYKHO CHOMHTL ¢ MHOTOWIeHOM x2 + y2 — 2xy + 1,
9TO0LI B pesyJLTaTe MOJNYUHJICH MHOIOUWJIeH:

a) He cofiep:KallHi llepeMeHHy X;

06) He cojiepKAIMI epeMeHHyo y?



602.

603.

604.

605.

606

607.

608

.

610.

HOKMHTB. UTO He 3aBHCHT OT X 3HAleHHe BhIpad<eHHH
(E;.xﬁ - 0,4xy — 1,5y + 1] o [y2 = -f_;xy +0,6x2 ]

H,OICRJKHTB, YTO 3HAYEHHE BRIPAMKEeHHUH He 3ABHCHT OT 3HAUEHUHA le-
pPeMeHHOoM:

a) 1,7 - 10b6% — (1 — 3b%) + (2,3 + Tb?);

6) 1 —52—(3b—2b%) + (1 + 3b — b?).

Ilyert x = 5a?+ 6ab — b?, y=—4a?+ 2ab + 3b%, z=9a? + dab.
IToscTaBLTe HTH MHOrOUJIEHLI BMECTO X, iy H 2 B JIAHHOE BLEIpajxeHHe
M VIIpOCTHTe ero: a) x+y+2; 0) x-y- 2.

Pemnte ypasnenue:

a) (23 + 3x) + (Bx — 41) = 15;

6) (19 + 2x) — (bx — 11) = 25;

B) (3,2y — 1,8) — (5,2y + 3,4) =-5,8;

r) 1-(0,5x - 15,8)=12,8 - 0,7x;

n) 3,8 - 1,5y + (4,5y - 0,8) = 2,4y + 3;

e) 4,2y + 0,8 =6,2y — (1,1y + 0,8) + 1,2.

Pemute ypaBnenwne:
a) 8y -3-(5-2y)=41,3; B) ~8x + (4 +3x)=10 - x;
6) 0,6y — 1 - (2y +4)=y; N 1,3x-2-(3,3x+5)=2x + 1.

IlpejicrankTe BRIpasKeHUe B BUE CYMMBI KAKMX-HHOYIL JBYWICHOR:
a) 3x3 - 2x2— x + 4; 6) =5yt + 4y° + 3y* - 2y.

IIpejicTaBbTe BRIpaKeHHe KaKHM-THO0 cOCOBOM B BHJE PazHOCTH
OJHOYIeHa H 'rpéxuneua:

a) x°+ 2x2 - 3x - b; 6) 3a*+ 2a® + ba® — 4.

. UspeeTno, uTo NpH NEKOTOPLIX HATYPAJLHLIX 3HAYCHHAX n 3nave-

HHe BLIpaskenus n® + n kparno 30. Byaer nu kparno 30 npu Tex
Me zHAUCHHAX N 3HAUeHHe BhIpajKeHHs :

a) n®+ 3ln; 6) n® - 29n?

(Jlra pabomst 6 napax.) Jlokaxkure, 4ro cymma:

4) TPEX MocJefloBATENLILIX HATYPAJNLHEIX YHceN kpatna 3;

6) yeTLIpéX NocJe0BATeNLHEIX HATYPAILHLIX UKce He KpaTHa 4.
1) Pacupepennrte, KTO BLUIOJHSOT 3ajlaHHe a), a KTO — 3aja-
HHe 0), ¥ BHEITOJIHATE HX.

2) llposeprTe Apyr y Apyra NpaBaJibHOCTE BRINOJHEHKS Npeodpa-
B3OBANHI.

3) Bricka)kuTe aHANOIMYHOE Npe/iNoNoXKeHHe O CyMMe NATH [10-
cJiefloBaTelILHLEIX HATYPAJILHLIX UHCe] H IPOBepLTe, BEPHO JIH OHO.

133



134

611.

612,

613.

(Badana-uccnedosanue.) B « Apuipmernres Marumikoro, HalnMcaH-
Hoi B nauane XVIII v., npepiaraercs Takoi cnocod yrajibiBanus
3aJ[yMaHHOro JIByaHauHOro uMeda: «Eesi KTo sajiymal JIRysHau-
HOe YHCJI0, TO CKAXKH eMy, YTOOL OH VBeJHYWJ YHCIO JIecATKOB
B 2 pasa ¥ K NPOMBBRe/ICHHIO NPHOABWI 5 eJIMHHIL; BaTeM MOJYYeH-
HYI0 CYMMY YBeJIHUHJ B 5 pas M K HOBOMY IpOM3BefleHHI0 Nprba-
BiJ 10 eIMHMIL H YMCII0 JIMHHUIL 3aJIYMAHHOr0 YHCHIA, & PDe3YJILTAT
NPOU3BENEHHLIX JeHCTBUA coobuus O6nl Tebe. Benu Thl M3 yrasad-
HOO PesyJIbTaTa BhIUTEL 35, TO ys3Haellb 3aJlyMAaHHOe YHCIOs.
1) BriGepure JIBy3HAYHOE YHCIO H NPOBEPLTE NPejUIONEeHHLI crlo-
cob yrajikiRaHus 3aJIlyMAHHOIO UHCJA.

2) llpepyioskuTe coceily 110 Hapre 3alyMaTh JIBY3HAUHOE UHCJI0, Bbl-
HOJIHUTH YKAsaHHbIe B YCJOBHM 3ajlauM JeHcTBHS W COOBIIUTL pe-
3yNLTaT.

3) Haiiaute umeno, sajilymManioe cocejioM.

4) JlokaxcuTe cripaBeITMBOCTE CNOCo6a OTTAJILIBANKMSA 3aJlyMAHHOTO
JIBYZHAUHOT'O UHCJIA, NPe/JIoIKeHHoro B yueGHuKe Maraumkoro.

IIDBII,(}T&I'II.W BEIpaXKenHe B BHJIe OJlHOYIICHA

a) @x2)} - 4 1) (-0,5¢'d)? - (~4c?d®)P;
6) -0,2a%% - (-5a%%% 1) (-pg)® - (6p%¢)%;
B) (-3y1)*- %yﬂ e) (3mn)* - (-3mn?)8,

C NOMONILIO KANLKYJSTOPA HAWIMTE 3HAYCHHE BLIpAXCIH X2 — y,
ecm x = 1,4, y = 0,157,

Jaitte onpejenedue MHorovleHa.
Ha npumepe MHorounena 5a’x + ax? - dax - ‘—.12 x ODBLACHUTE, KaK Npu-

BECTW MHOIOUYIEH K CTAHAAPTHOMY BUALY.
Y10 HasklBaeTcs cTeneHsio MHorouneHa? MNpueeaute npuMep MHoro-
yfieHa TpeTLeR CTeneHu.

CocTaBbLTe CYMMY M pPasHOCTL MHOrouneHoB x? -3y +6 n —x2 +
+ 3y + 1 WU npeobpasyiTe Kaxloe BbIpaXeHuwe B MHOrouneH crad-
NApPTHOTO BUAA.

B MHorounene Hx2 — x + 4 3aKmounTe B CKOOKK 1Ba NOCHEAHUX une-
Ha, NMOCTaBMUB Mepef ckobKamu:

a) 3HaK «Moc»; 0) 3HAK «MUHYC».



NMPOU3BEAEHUE OQHO4YJIEHA
U MHOIOYJIEHA

Ymuoxum ofuounen 9n® na muorounen Tn? — 3n + 4.

Jlns 9TOTO COCTABMM MX NpOHMBBejleHHe M npeobpasyeMm ero, Hernoih-
3ysi paclpejle/idTelibHoe CROHCTBO YMHOMeHHs. YMHOXKasl o/ilHOWIeH Ha
Kasc/IbIH 9ieH MHOro4JieHa W CKRIAJbiBasi pesysibTaThl, MOJYUHM

In?(Tn® - 3n + 4) =
=9n% - Tn? - 9n® - 3n + 9n? - 4 = 63n° - 2704 + 36n°.

[Tpoussesienue opnouwiena 9n° w Mmuorouwsena Tn? — 3n + 4 MLl npes-

CTABMJIM B BHJle MHOrousena 63n° — 270t + 3603,

me MNpoHu3BejieHHe OjIHOMJICHA M MHOTOWIeHa Beerja MOXMKHO
IPeJICTABUTEL B BUjle MHOrowieHa. IIpM yMHOMKeHHMHM OJilHOWIeHA HA MHO-
rOwIeH NOJAL3YIOTCH lIpaBrJioM:

qTo0bl YMHOMKHTE OJIHOWICH Ha MHOPOWJIeH, HYHO YMHOMHTHL
ITOT OJIHOYWJIeH Ha Kaﬂ(}.‘[l.[ﬁ jeH MHoro4djieHna H Nnolny4deHnHnie
MPpON3BEJICHKST CHOMKHTE.

Mpumep 1. YMHOMUM ojtHouwlen —3a® Ha Muorounen 4a® —a + 1.
Bocnonbayemesi PaBHiIOM YMHOMXKCHHS OJIHOUJIeHa Ha MHOrOuWieH:
-3a?(4a® —a + 1) =-3a® - 4a® - 3a* - (-a) - 3a® - 1 =
=-12a® + 3a® - 3a
BamMeTHM, UTO 3allHCh MOYKHO BECTH KOpoue, He BEIITHCHLIBas [IpoMe-
JKYTOUHBIE Pe3YJILTATHI:

~3a2(4a® — a + 1) = —12a® + 3a® — 3a’.

IMpamep 2. Yupoctum Bupakenue 3x? — 2x(x + 8).
3x? - 2x(x + 8) = 3x2 — 2x2 - 16x = x% - 16x.

YMuoKeHHe OJIHOUWJIeHAa HA MHOI'OYWIeH YacTo [IpHMeHdeTcHd 1IpH pe-
IIeHUH YPaBHEeHHIA.

Mpumep 3. Pemnum ypasuenue 8 — 5x(x — 7) = 1 — 5x2,
 Hmeem
8 -bx(x-T)=1 - bx¥
8 - 5x2% + 36x =1 - hx?;
—5x2 4+ 3b6x + bxl=1-8;
35x=-T;
x=-0,2.
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Iipamep 4. Pemnum ypasnenmue

2¢-1 x+5 _
6

» YMuoxuM ofe uacTu YpaBHeHHs Ha HAaMMeHbllee oflllee KpaTHOE

Ynp
614.

615.

616.

617.

618.

619.

sHaMeHaTeNel apoGel, 1. e. na aucno 18:
2x-1 x+5b R
[ T —g )-]8—218,
2‘t_l-18—x;5-]8=36;
2(2x - 1) - 3(x + 5) = 36;
4x -2 -3x - 15 = 36;

x = 53.
aXHeHns
BLIIONNKTE YMIOKeHHe:
a) 2x(x? - Tx - 3); 1) (4 - 2,4y + 6) - 1,513
6) —4b2(5b% - 3b - 2); n) —0,5x2(-2x% - 3x + 4);

B) (3a® - a® + a)(-5a®); e) (-3y° + 0,6y)(-1,564%).

[TpeoGpasyiiTe nponsse/icnue B MHOTOUJICH:
a) 3ab(a® - 2ab + b?); r) (-2ax* + 3ax — a*)(-a’x?);
6) —x%y(x%2 - x2 - 3%); ) (6,3x%y — 3y® - 0,7x) - 10x%y%;

B) 2,5a% (44— 2ab + 0,26%); e) —1,4p%¢5 (5p%q — 1,5pq® - 2¢°%).
[IpejicraBpTe B BHIC MHOPOYJICHA:

a) Exu,axﬂ - 3,5 )—ab[ aﬂ--ab+ bﬂ]

0) ——c”(l 2d? - 6¢); r) —%azys[liaya - Eazy - %as).
BrllloJiHuTe yMHOKeHHE:

a) —3x2(—x® + x - 5); r) 3a'x(a® - 2ax + x* - 1);

6) (1+2a— a?) - ba; n) (x%y — xy + xy? + ¥?) - 3xy%

B) —~.t:*y{15x 09y+6); o —%a‘(:!,lba _ 0,7a + 35).

YupocTuTe BhIpaXkenie M HAWJMTe ero snadenue:

a) 3(2x - 1)+ 5(3 - x) upn x =-1,5;

6) 2ba -4(Ba - 1)+ T7(5—-2a) npn a = 11;

B) 4y — 2(10y — 1) + (By — 2) npn y = -0,1;

r) 12(2-3p)+35p—9(p+ 1) npu p=2.

IIpescTaBkTe B BHe MHOrOWJIeHA:

a) 14b+ 1 -6(2 - 11b); B) 14(7Tx-1)- T(14x + 1);
0) 25(2 - 3¢) + 16(be - 1); r) 36(2 —y) — 6(5 - 2y).



620.

621.

622,

623.

624.

625.

626.

627.

¥u POCTHTE BhipaXXeHHe:

a) 14y + 2y(6 - y); ) To(4e — b) + 4e(e — Th);

6) 3y* - 2y(5 + 2y); e) —2y(x* - 2y) - (Fy + 4y%);
B) dx(x - 1) - 2(2x2 - 1); x) 3m?(m + 5n)~ 2n(8m?* - n);
r) 5a(a? - 3a) - 3a(a® - ba); 3) 6m?n® - n2(6m3n + n - 1).
llpencrassTe B BHjle MHOI'OUWIEHA:

a) 6x(x - 3)-x(2 - x); B) ax(2x — 3a) - x(ax + 5a);

6) —a?(3a - 5) + da(a® - a); r) —4m2(n? — m?) + 3n®(m? - n?).

Haiijiure sHauenme BuipaXcenns:
a) —2x(x2—x+3)+ x(2x%+ x - 5) npu x = 3; -3;
6) x(x—y) -y —-x)upn x=4 u y=2.
BriuncnuTe 3uauenue BRIPAXKeHHS:

a) bx(2x - 6) - 2,6x(4x - 2) upu x = -8; 10;

6) ba(a — 4b) — 4b(b — 5a) npu a =-0,6 u b =-0,5.
YipocTHTe BhIpaskeHue:
a) (3a?)? - a®(1 - ba);

1Y 1:5
6) (‘EbJ - b(l - 2b - §"’ ];
B) x(16x — 2x%) — (2x%)%;
r) (0,2¢3)2 - 0,01¢4(4¢2 - 100).
C nomomeld pHcyHka 67 pashsicH#- b
Te TFCOMOTPHUCCKHHA CMEICH (DOPMYILI

a(b+e)=ab+ac pna NONONKHTENL- Puc. 67
HEIX 3HAuUeHH# a, b u c.

=

Jlokaskure, urto Buipaskenue x(2x + 1) — x%(x + 2) + (2 — x + 3)
npu N06oM 3HAUYEHHH X NPHHAMAET OJHO M TO 3Ke 3HAUeHHe.

HOKE}KHTB, UTO 3HAYeHHe BHP&)I'CBHH!!
Y@y -~y +5)- @y + 3y - 16) -y’ -y +2)
HE 3ABHCHT OT Y.

JlokasuTe, 4TO BHIPAMKEHHE TOMKAECTBEHHO PABHO HYJIO:
a) a(b—c)+b(c—a)+c(a—-b)
6) a(b+c—bec)y-b(c+a-—ac)+c(d-a)

IlokascuTe, uTo BhpakenHe 2x(x — 6) - 3(x? - 4x + 1) npu no-
OBIX 3HAYCHUAX X NPUHHUMAET OTPHIATNLHBIe SHAYCHUA.

Pemnre ypasHenue:

a) bx+3(x—-1)=6x+11; N 6+(2-4x)+5=3(1-3x);

0) 3x-5(2-x)=54; e) 0,52y~ 1)-(0,5-0,2y)+1=0;
B) 8(y—T)-3(2y+9)=15; w) 0,15(x-4)=9,9-0,3(x~-1);
r) 0,6-0,6(y-1)=y+0,5; 18) 3(8x—-1)+2=5(1-2x)-1.
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HaiiuTe KopeHL YpaBHeHUs :

-~ a) 3x(2x — 1) - 6x(7 + x) = 90;

632

633.

£

6) 1,5x(3 + 2x)=3x(x + 1) - 30;
B) Hx(12x - T7) - 4x(15x - 11) = 30 + 29x;
r) 24x — 6x(13x - 9)=-13 — 13x(6x - 1).

Pemmure ypasnenue:

a) 3(2x+1)-2(x+13)=Tx—-4(1 — x);

6) —4(5— 2a)+3(a—4)=6(2 - a) - ba;

B) 3y(4y — 1) - 2y(6y — 5) = 9y — 8(3 + y);

r) 15x + 6x(2 - 3x) = 9x(5 - 2x) - 36.

1lpu Kakom 3HAYCHUM HEePpeMeHHOM:

a) anavyenue Beipaskenus 2(3 — 5¢) pa 1 MeHLIIe 2HAYCHHSA BLIpa-
skenust 4(1 — e);

6) anadenHe Buipaxkenua -3(2x+ 1) na 20 Gosnme sHavYenus
BIpaskenus 8x + 5;

B) 3HaueHue Bhipaskenust S5x + 7 B 3 pasa MeHbllle 3HaueHus Bhipa-
skenust 61 — 10x;

r) sHavdeHWe BhIpaxkenus 8 — y B 2 pasa Gonbile 3HAYCHHS BhIpa-
swenus 7+ y?

Pemure ypaBuenne:

X . X _ 4.4 _ 2z, 4a _ ba,
a);+§~l4, r)2z+3——5, }K)—g +1 15°
a a 2c Ae oy om om 1
Dz-g=h AOF-g=4% VD 8B
¥ ity 52 % 4_0 3n_n_2
B)4-y 1; e) 9+3+4—0. ") HtI= 7

. Haliiure kopeHs ypaBHeHHs :

6x-5_2x-1 s Ady-11 13-Ty _
a) = +2; |)—15 + =2;
5- 3x -1 5 -6
6) 2x+ xs = 4; n .;y+%=0;
Gx-T x-b_ ¥y _3-2y _
B} ]2 8 _5' el‘i ‘—‘5 —0.
Pemure ypasnenme:
)3x+5_x+1=l_ B)Gy-]_g=2_y
5 3 ' 15 5 3’
2p-1 p+1_ 12-x 2-x x
0 =5 3 kB N 3 6
. Haliiure Kopens yparnenus:
x-3_2-x .. 2m+1 ., m 6-m,
a) 1- T = +4; B) ) +.3.-6 T
a+13 2a 3-a a x+1 x-1 x+3
% F- 1 ' N —§ g




638.

639.

640.

641.

642

643.

644.

645.

646.

647.

Pemiure ypasuenue:

6y+7 8-5y . 2-1 _c_c+3,
a)——Jl e = b; r) b
5a-1_ 2a-3 3p-1 2p+6
6 = ——1; _ -1=0;
) =3 5 5 36
Hx-4 x-9 _ . £ 1-2x 3Bx+20 x
B) 7 3 = B; e) 5 = -~ 3

IMepamerp Tpeyronbirka 44 em. OJiHa W3 ero cTOpoH Ha 4 ¢M MeHbL-
me apyroi 1 B 2 pasa Gossine TpetThei croponnl. Haiijinre croponnt
TPeyroJibHHKAa.

dupmMa apeniyeT TpH noMelnenus obimei nnomaanio 166 m2. Tlno-
miaAsL 0JHOr0 M3 HHX B NoJTopa paza GoJibile IJIOIAAH APYIroro
u na 6 M% Mensine naomaau Tpersero. Haiijure momas Kasioro
HOMeleHus .

Cmapunnaa sadava. Tpoe BLIHIDAJIH HEKOTOPYIO cyMMY sener. Ha
AOJII0 NepBOro NpHILIACH ?l‘ HTOI CYMMBLI, HA JOJII0 BTOPOTO — 7
a na jionio Tperkero — 17 quopunos. Kak Benwk Bech BLIMTPLIM?

B nepiom capae 0bi10 cjioXKeHo cena B 3 paza OoJiblle, YeM BO BTO-
pom. Ilocse Toro kak W3 mepBoTo capas B3fAJA 2 T, a BO BTOpO#

JOGaBHIM 2 T cena, BO BTOPOM capae oKazaJioch ;!5- TOrO, 4T0 0CTa-

Jock B neproM capae. CKolbKO TOHH ceHa OLlJIO B KaXJIOM capae?
Cramwupasi exxepuesno no 60 ra smecro 50 ra, Opuraja cymena
CKOCHTEL JIYI HA OJIMH JieHk OLicTpee, ueM ruanupopasiock. Kakona
maomajisL ayra?

Veenuuus cpenwio ckopoetst ¢ 250 o 300 M/MuH, cHOpTCMEHKa
cTalla npoberaTh JMcTaHinMio Ha | MuH Guictpee. Kakosa jnmua
JHCTAHIUHT?

Ot Typ6assl A0 HpHBaNa TYPHCTH HLIM €O CKOpPOCTHIO 4,5 KM/ 4,
a4 BOZBpalllaJiMch Ha TypOasy co CKOPOCThLIO 4 KM/4, 3aTPaTHR Ha
obpatnniii nyTh Ha 15 mun Goanme. Ha kakom paceTosinum oT TYp-
6asnl GLIN cjlefial pHBan?

M3 nyukta A Briexan sesocuneuct. OJiHOBpeMenHO BCJIe/ 38 HHM
M3 NYHKTA B, oTcTosimero or nyHkra A Ha paccrosuuu 60 KM, BEI-
exasi MoTolMKJKcT. Bejsocuneauer exan co ckopoctbio 12 km/u,
a4 MOTOUMKJIHCT — co cKopocThio 30 km/u. Ha kakom paccTosinum
OT NYHKTa A MOTOIMKIMCT JJOTOHUT BellocHIeucTa?

Mz nynkra A BeIIA rpyzoBas MalllMHa co ckopocThio 60 km/u.
Yepes 2 4 pesie)] 3a Hel U8 NYRKTA A BHIIUJIA JICMKOBas MATIHHA CO
ckopoeThio 90 kM /u. Ha KakoM paccTOsSsHHM OT NYHKTa A Jierkopas
MAalIHHA JIOTOHUT I'PY30BYIO?
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648. B 190 r BojgHoro pactiopa conu gobasunu 10 r conu. B pesyanrare
KOHIeHTpallHs pacTBopa nobeicuiack Ha 4,50%. Ckolbko coum
OblJIO B pacTBOpe MepRoHaAYalLHO?

649. B cnnan onopa H Mean mMaccoi 16 kr jobasuan 2 kr onosa. ITocne
ATOrO cojlepanie 0JloBa B CILJIABe MOBRICHJIOCH Ha 5% . Crolnko
oJioBa OLLIO B cnjase nepnonaqam.lm?

650. HaifjiuTe KOOpPJMHATEI TOUKH llepecedeHsl rpa@HKoB JHHeHHbIX
GYHRIMA:
a) y=56x+29my=-3x-11; 6) y=1,2xny=18x+9,3.
651. B kakux KOOPAMHATHLIX YeTBEPTAX PACHONIOKeH rpapui QYHKIHHA:
a) y=-28x; B) y=0,05x;
6) y=-28x+4; r) y=0,06x - 2,57

652. PeinnTe rpaduuecky ypaBHenue x? =6 — x.
653. VnpocTHTe BLIpajsenne:

2
a) (%a“ya] - (~ay); 6) ~0,1a7 - (-30a2b)>.

obwero

IMpu pemenuu ypapnenuii, B BLIUMCICHUAX H psifie JAPYrUX 3ajay
GLIBAET MOJIE3HO 3AMEHHTL MHOTOWIEeH TPOU3BefleHHeM HEeCKOJILKHX MHO-
rowieHos (cpejlH KOTOPLIX MOryT OuiTh M oiHousensl). [lpejgcrasnenue
MHOIOWIeHA B BHJIe 1IPOM3BeJeHHS IBYX WIH HeCKOJILKHUX MHOTOUWJIeHOR
HABKIBAIOT PAINONCCHUEM MHOZOULCHA HA MHONCUMENU.,

Pacemorpum miuorousien 6a2b + 1562, Kasinii ero wien Moo 3a-
MCHMTL ITPOHUBBEJICHHEM JIBYX MHOMNCHTeCH, OiHIl U3 KOTOPLIX pasen 3b:

6a®b + 1562 = 3b - 24 + 3b - 5b.

INonyuennoe Bripaskenne Ha OCHOBe paclpejlelinTe]LHOro crolicTBa
YMHOMEHHST MOIKHO NPEJICTABHTE B BUJe ITPOUIBECHHS IBYX MHOMKHTE-
neit. OJIMH W3 HHX — 00K MIOKHATEL 3b, a Jipyroii — cymma 2a? u 5b:

3b - 2a® + 3b - 5b = 3b(2a® + 5b).

Hrak,

6a’b + 1602 = 3b(2a? + 5b).

MEI pasiiosKUIU MHOTOWICH HA MHOMKHTENIM, TIPEJICTABHB ero B BHJIe
npouzBe/iens ojijHousiena 3b W muorounena 2a? + 5b. [IpHMenEHHLIH
ci1ocol pasjoKeHHs MHOTOWICHA HA MHOMKHTE/IM HABLIBAIOT BbIHECEHUEM
00ULe20 MHONUMERL 3a CKOOKU.



Paccmrrpnm HpHMepbl pPa3JIOXKeHWd MHOrOWIeHa Ha MHOMCHTEIH
¢ HOMOILILLI0 BeIHECEHHS 001I1ero MHOMHTENS 3a CKOOKH.

Mpumep 1. PazioxuMm Ha MHOMCHTEIH MHOTOUYJICH
—15x%y°% — 30x%y® + A5x1y.

Yiennl 2TOr0 MHOrowieHa MMEOT pasJiMuHbie o0lHe MHOMHTENH:
x, y, 3xy, ~5x% u ip. OGLIYHO B MHOTOWICHE ¢ EJILIMH KOMDOHIH-
CHTAMH MHOMKHTENL, BLIHOCHMBIK 3a CKOOKH, BRIGHPAIOT TAK, YTOOLI
YWieHkl MHOTOUJIeHA, OCTABIIErocs B ckobKAaX, e coJiepikaln obiero
GYKBEHHOI'0O MHOMKHTOJNA, & MOJAYJIH HUX KOdMPHIMEHTOB He MMeNH
ODIMX HATYPAILHBIX jlenuTenei, kpome 1.

B muorounene -15x%* — 303y + 45x'y mojaynn koapduimenton —
yucna 15, 30 w 45. Ux wanbonkimuit obmmi jenwrent pasen 15.
Iosromy B kadecrse koa(puiHenTa OGIIEro MHOMHTENS MOMNCHO
B3ATEL Yneno 15 wian —15. Bee unennl Muorouwiena coflepskat nepe-
MeHHble X ¥ y. [lepemennas X BXOJAMT B HHX BO BTOpOii, TpeThei
M 4eTBEPTOM CTeleHsX, NOYTOMY 3a CKOOKHM MOXKHO BeiHecTH x2. Ile-
peMeHHAA y COJePIKUTCH B WieHAX MHOrowieHa B TpeThel, BTOpOi
H NepBOH cTeleHsx, MosToMy 3a cKOOKH MOMHO BhiHecTH y. Mrak,
3a CKOOKH [esiecoo0pasno BeIHeCTH ojHowien 15x%y wnu —15x%y.
Briniecem, nanpumep, sa ckoku —15x%y. IMoayunm

~15x%% — 30x%y” + Abxty = -16x%y (y* + 2xy — 3x7).

IMpumep 2. PasjiodkHM Ha MHOMKHTENM BhipaskeHHe
3a%(b - 2¢) + T(b - 2¢).
B oToii cyMMe RaXg/ioe claraeMoe CoJIepXKHUT MHOKHTeNL b — 2¢. Brl-
HeceM 9TOT MHOMHTeNbL 3a CKOOKH:

3a?(b—2c) + T(b — 2¢) = (b - 2¢)(3a® + 7).

IMpumep 3. llpejacrasum B BHje NPOH3BEJICHUA CYMMY
a(x—y)+by - x).
MHOMHTENH X — y W y — X OTIMYAKTCA APYT OT Apyra JHINbL 3HAa-
KOM. BrineceM B BRIpAXKeHMH y — X 3a cKOOKM —1, HoJyuuMm
a(x-y)+b(y-x)=a(x-y +b(-1)(x-y)=
=a(x-y)-bx -y =(x-y)a-b).
Banuch MOMKHO BeCTH Kopode:
a(x-y)+b(y-x)=
=a(x-y)-bx-y=(x-y)a-b).

BameTuM, 4To npeobpasonanue b(y — x) = —b(x — y) MOMHO OTLIC-
HUTE HHAUE: eC/IM HBMEeHHTh 3HAK ¥ BTOPOro MHOMKHTENA M Nepejl Ipoua-
BejfleHHeM, TO 3HaueHHe BLIpa'KeHHs He HAMeHHUTCS.
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Hpumep 4. Peuum ypasuenue 2x2 + 3x = 0.

B Bupaxkenun 2x? + 3x BriHeceM 3a CKOOKH MHOKHTeNnn x. llo-

JIYUHM
x(2x +3)=0.
ITponseejiense x(2x + 3) pasio HyJNIo TOrjla W TONLKO TOM/la, Korja
paBen HyJio XoTsi 6Ll OfIMH M3 MHOMKHTeNel, T. e. Korjia
x=0wunu 2x + 3= 0.
Pemas ypasnenue 2x + 3 = 0, naxonum 2x = -3, x = -1,5.
Crejloratensio, npousse/ienve x(2x + 3) obpammaerest B HyJL NpH
x=0u npu x =-1,5, T. e. ypabuenne 2x? + 3x = 0 umeeT ABa KOp-
usa: 0w ~1,5.
Banuck MOXHO BeCTH Kopoue:
2x? + 3x =0,
x(2x+3)=0
x=0uwm2x+3=0,
x=0nmm x=-1,5.
Orper: 0 u—1,5.

Npumep 5. Jlokaxem, uto cymma 3% + 37 + 36 penurca wa 31.

Ynp

635.

656.

- Buinecem B sripaskenuu 3 + 37 + 3% sa cxobkn 35
3+3"+35=35(3"+3+1)=3%(27+3+1)=235. 31.

Mui nipepcrasuin cymmy 3Y + 37 + 3% B BuJie npousBeienna JBYX 1e-

JNILIX YHeelN, 0JIH0 U3 KOTOPHIX paBno 31. 3nauuT, Jlanuas cymma je-

nurTes Ha 31.

aXHeHua
PazsiozkuTe Ha MHOKHTENH W cjlesiaiiTe IPOBEPKY:
a) mx + my; 6) kx — px; B) —ab + ac; r) —ma - na.
BrinecHTe 3a cROOKH 06U MHOMKHMTENL:
a) 5x + by r)y -6m - 9n; W) ab + a;
6) 4a — 4b; n) ax + ay; 3) cy —c;
B) 3¢ + 15d; e) be — bd; W) —ma — a.
lIpencrasbTe B BHJE [IPOM3BEJIEHWH:
a) Ta + Ty; B) 12x + 48y; n 12a + 12;
6) —8b + 8¢; r) -9m — 27n; e) =10 - 10c.
Paanoskdre Ha MHOKHTENH:
a) Tax + Tbx; n by — 15y; u) —6ab + 9b%;
6) 3by — 6b; e) 3x + 6x%; K) xly — xy%
B) —-bmn + 5n; k) a” - ab; n) ab - a’b;
r) 3a + 9ab; 3) 8mn — 4m?%; M) —p?q? —



658.

659.

660.

662.

663.

664.

BrivecuTe 3a ckoGKH OGIMH MHOXKHTENb:

a) a®+ a; r) ¢®-a% ) 4¢? — 12¢4;
6) x* — x?; n) 3m? + 9m?; 3) bxb — 15x%;
B) ¢+ ¢T; e) 9p° - 8p; n) —12y* - 16y.
IpejicTaBLTe B BUJIe POW3BE/CHNA:

a) 14x+21y;  r)9xa+9xb; k) m'—m? K) 164° + 12y%
6) 15a + 108; ) 6ab - 3a; 3) S+et; a) 18ab® - 9b;
B) 8ab - 6Gac; e) dx—12x%  wm) Tx—14x% ) 4x%y% - 6x2%y%.
Haiinure sanauenne BhipaXkeHWs:

a) 3,28x — x2 npu x = 2,28;

6) a“g +a® upu a =-1,5 u y =-8,5;

B) ay’ —y*upna=88uy=-12;

r) —mb — m?® nupu m = 3,48 u b = 96,52.

Pemure ypasHenue:

a) x2+8x=0; r) 3x2-1,2x=0; ) x— 10x2 = 0;

6) bx? —x=0; n) 6x? —0,5x = 0; 3) 6x - 0,2x2=0;
B) 6y - 30y =0; o) %y“+y=0; H]y3+%y:0.
Halinure KopHM ypaBHeHWs:

a) 5x?+ 3x =0 B) 6x% - 3,6x = 0; n) 5x% - 0,8x=0;
06) x? - 11x=0; r) 0,3x% - 3x=0; e) 7x* - 0,28x = 0.
(/lasa paGomet & napax.) Jlokaxkure, 4To anavuenye BLIpajkenuws:
a) 16° + 16* kparno 17; B) 36% — 6 kparno 30;

) 38° - 38% kparHo 37; r) 58— 258 gparno 120.

1) PacnpenenuTte, KTO BHINOJHAET 3ajJlaHHsA a), B), & KTO — 3aJia-
Hus 06), I'), ¥ BBIIOJHHTE HX.

2) llposepkTe APYT ¥ APYTA NPABHILHOCTE BRINOJHEHHS 3aianwii.
3) llpejnoxcuTe Apyr ApYry COCTABMTE 3ajlanie, analloryunoe 3a-
nanuio 6).

Paznodkure Ha MHOMKHTENN:

a) xB+xt—x3; B) a*+a®—a®;

ﬁ) y‘? - ys _yz; l‘] ~pl0_ p15 _ p20

(Jlna patomst & napax.) Jloraxure, 4TO:

a) 7 — 774 7% penurcs na 43;

6) 218 - 210 _ 29 nojnurcsa Ha 13;

B) 274 — 9% + 3% penutes na 25;

r) 164 — 2'3 — 45 genwres na 110.

1) Pacupegesute, KTO BLIIOJHSIOT 3ajlaHus a), B), a KT0O — 3ajia-
HHMA D), I'), ¥ BLINOJHHTE HX.

2) IlposepeTe APYr ¥ APYra NpaBuibHOCTh BRINOJHEHHS 3a/ladHid
M MCIIPaBLTe OMMUOKH, eClIH ONHU JIONYINCHEL.

3) OGcyauTe, KakHe CBOHCTBA JeJIMMOCTH HCIOJIL30BAHLI IIPH BhI-
IOJIHEHHH 3ajlaius.
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666.

667.

669.

670.

671.

672.

673.

674.

675.

PazioskuTe HA MHOIKHUTENH MHOFOUJICH:

a) x3-3x%+x; B) 4a°—2a° + a; n) 15a%-9a2+6a;

6) m?-2m* - m?; r) 6x®-4x3+ 10x%; e) -3m?—-6m? + 12m®.
Ipeacraspre B BAAC NPOHIBEICHWS:

a) % — et + 2¢% B) 4x!+ 823 — 2x%

6) 5m' — m® + 2m?; r) 5a - 5a? - 10at.

. Bruinecure 3a cKoOKH OOIIHH MHOMHTENL:

a) 3a® - 15a’b + Sab®; r) 12a*h — 18ab? - 30ab®;

6) 20x! — 25x%% — 10x%; n) 4ax? + 8a’x? — 12a°x;

B) —6am? + 9m? — 12m?%; e) —3xiy? — 6x%% + 92,
PazsioxuTe Ha MHOXKHTENH MHOTOUJIEH:

a) 4ct - 6x%2 + 8¢ B) 3ax - 6ax? - 9a’x;

6) 10a’x — 15a® — 20a'x; r) 8a't? — 12a%b* + 16a°b>.
Yiaxmure oOIHA MHOMKHTEN b JUIS BCEX CIaraeMbIX CYMMBI H BLIHE-
CHTe ero 3a CKOOKH:

a) 2a(x+y)+b(x+y) r 9p-1)+(p-1)%

6) y(a—b)—(a-0b) n) (a+ 3y -a(a+3);

B) (¢ + 3)— x(c+ 3); e) -3b(b - 2)+ T(b - 2)%
IlpejicTaBLTe BLIpaXkenue B BH/ie NPOMIRE/ICHHS JIBYX MHOTOWIGHOR:
a) a(b-c)+d(c—b) r) (x-yY—a(y-x)

6) x(y—5)-y(5 -y n) 3(a-2)*-(2-a)

B) 3a(2x - T)+ bb(7 - 2x); e) 2(3-b)+ b(b-3)°.
Pasnoskure Ha MHOMHTEINH:

a) 8Bm(a - 3)+n(a - 3); r) T(e+2)+(c+2)%

6) (p* - 5) - q(p® - 5); n) (@a—by—3(0b-a)

B) x(y -9 +y(9-yk e) —(x +2y) — 4(x + 2y).
Benocuneauer npoexan nyts AB co ckopoersio 12 km/u. Boappa-

masick u3 B B A, on passun ckopocTh 18 KM/u W zaTpaTHn na
obpaTHEIA NYyTEL HA 15 MM Menbille, yeM Ha nyTh U3 A B B. Crojik-
KO KHJIOMeTpoB Mexay A u B?

Pemure ypaBuenme:
3x-5  8x-12 21-4x 8x+ 156
) HerT =% 0 T T2
HzpectTHo, uTo 3HAUEHWE BLIPASKEHUH a — b IPH HEKOTOPLIX 3HAYe-

uuax a U b papro 0,5. Yemy pasHo npH Tex e a U b spaueHme BLl-
paskenus:

a)b —a; 0)

5 B)(@-b)% 1) (b-a)s 1) (a-bys e)(b-ay?

b-a



676. BanuinuTe B BHJIe BRIPDAsKeHHNA:
a) NpoWaBe/leHHe PasiHocTH @ U b W UX CYMMBI;
6) cymMMy KBajipaToB a u b;
B) KBaJIpaT CYMMEL @ H b;
I') pasHoOCThL KBajpatToB b U ¢;
) KyO passocTd b u ¢
e) cymmy kyGos b u c.

ChopmynupyiTte npasuio YMHOXEHWS OfIHOUYNEHa Ha MHOTOUNEH.
MpeoGpasyidte B MHOro4YNeH npouseefeHne ab wn a +4b;, xy
u 2 + xy + 2

Kakoe npeoOGpazoBaHue HasbLIBAIOT PasnoXeHWeM MHOroYjieHa Ha
MHOXUTENN?

Ha npumepe MHorouneHa 2xy — 6x? 06LACHUTE, KaK BINOJHAGTCH
pasnoxeHne Ha MHOXWUTENW BbIHECEHMEM O0Lero MHOXMTeNs 3a
CKOOKM.

~ NPOU3BEAEHUWE MHOIMOYJIEHOB

YMuOoMkHUM MHOrowien a + b na muorounen ¢ + d. CocTapum Npons-
BEJIeHHe HTHX MHOI'OWIEHOB:
(a + b)(c + d).
OGoauauum apyanen @ + b Oykpoil x W npeoGpazyem HnoJyueHnnoe
[IPOM3BE/ICHKe [0 MPABKIY YMHOMKEHHs ojjHouJieHa Ha MHOrowJen:
(a+b)(c+d)=x(c+d)=xc+ xd.
B Bripaxkenue xe + xd nojIcTABMM BMECTO X MHOrowien a + b u cno-
BA BOCHOJL3YeMcs [PaBHJIOM YMHOMXEHHS OIHOUJIeHA Ha MHOTOMJICH:
xc+xd=(a+b)e+(a+bd=ac+be+ad+ bd.
HUrak,
(a + b)(c +d)=ac+ bc+ ad + bd.

[IpousBejienne MHOTOUICHOB @ + b W ¢ + d MLl NIPEJICTABHIIA B BHJC
MHOTowIeHa ac + be + ad + bd. DTOT MHOrOWIEH SBJSETCS CYMMOH BCex
OJIHOWIRHOB, NOJYUAIOINIMXCH [IPH YMHOMEHUH KAMJIOro WieHa MHOro-
wieHa @ + b Ha Kax/ILIH wied MHorowiexa ¢ + d.
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HPDH:BB&I(EIII{E JIODLIX JIBYX MHOPOUJIEHOB MOMHO NPEJCTABHTE
B BHJle MHOTI'OWIeHa.

IIpy yMHOMEHHN MHOTOWICHA HA MHOTOUJICH NTOJIL3YIOTCS IPABHIIOM:

qTo0bI YMHOMHATE MHOIOYJIEH HA MHOMOYNeH, HYMKHO RAMJIBIH
WieH OJiNoro MUHOroYwJieHa YMHOMKHTL Ha KAaXJILH YWien Jipyroro
MHOroUNIeHa H NnodyueHHble NMPOM3BEJICHHA CHOMXHTH.

B3aMeTHM, uTO NPH YMHOMEHHH MHOTIo-
wieHa, COHepIKAINero m 'WieHoB, Ha MHOIo-
- QIIeH, COJlepKAIHA 1 YIeHORB, B [IPOH3BOje-
HHH (10 OpHBe/leHHA NOJ0OHBLIX YJIeHORB)
o JIOJKHO MONYYNTHES M WIeHOB. DTUM MOt~

: HO NOJIL3OBATLCS JUIS KOHTPOJIS.

¢ d B apeBHOCTH cnpaBeJ/IMBOCTL HEKOTO-
PHIX PABEHCTB HIPH NOJOMKHUTEJLHBIX 3HAUYe-
Puc. 68 HUAX MePpeMeHHBIX MATEMATHKH JIOKAZLIBAJIH
reomerpuieckn. Tak, BeJMEMA rpedeckui
maremaTHi Epinua B croém Tpaktate « Hauanas (111 8. o n. 0.) cnpanej-
JINBOCTEL paBeHeTBa (a + b)(c + d) = ac + be + ad + bd pokassiBan ¢ no-

MOIILIO YepTexa, uzobpaxREéHHoro Ha pucynke 68.

Hpumep 1. YMuokum muaorowien 4x? + 2xy — y* na muorowien 2x — y.

Umeem
(4x% + 2xy - yH)(2x — y) =
= 8x% + 4x%y — 2xy® — dx?y — 2xy® + ¥ = 8x® — dxy? + 1P.

IMIpumep 2. Vupocrum Bripaskenue (2a — 3)(5 — a) — 3a (4 — a).
Hmeem
(2a — 3)(5 - a) - 3a(4 — a) = 10a - 15 - 2a? + 3a - (12a - 3a*) =
=13a - 15 - 2a% - 12a + 3a® = a® + a - 15.

Hpumep 3. [lokaseMm, 4To npy J0OGOM HATYPAILHOM 1 3HAUEHHE Bbi-
paxkenus n(n — 5) - (n - 14)(n + 2) kparno 7.
Brinonnum npeoGpasobanue:
n(n— 5) —(n- M)(n +2)=n®-5n—-(n®-14n+ 2n - 28) =
=n’-5n-n?+14n-2n+28="Tn + 28 =T(n + 4).
ITpn moGom natypannnom n nponssejienne 7(n + 4) nenures na 7,

A 3HAUMT, ¥ SHaUeHHe Buipaxkeuuss n(n —5) — (n — 14)(n + 2) ne-
nuTea wa 7.



[Ipumep 4. [lokaxem, utTo paseHcTBo

(a + b)(a® - a%b + ab® — b3) = (a - b)(a® + a% + ab? + b)
SABASIOTCH TOXNIECTBOM, WM, KAK IOBOPAT MHAaue, AOKAXKeM TOX-
JIECTRO.

IIpeoGpazyem ofie YacTH paBeHCTRA:

(a + b)(a® — a’b + ab® — b%) = at — a®b + a%? — ab® + a’®b — a®b? +
+ ab® — bl = al - b

(@ — b)(@® + a?b + ab® + b%) = a' + a®b + a%?® + ab® - a’ - a?® -
—ab® - b'=at - bl

Tak Kak Jiepasi M [paBas YACTH PABEHCTBA TOMECTBEHHO DPABHEI
OJLHOMY H TOMY ¥Ke BhIPAsKeHHIO, TO OHM TOMJECTBEHHO PABHbI MeX-
Ay coGoii. BHAUNT, HCXOJIHOE PABCHCTRO — TOMIECTBO.

Huorpa, aas Toro uTobbl OKA3aTh TOMJAECTBO, NpeobpasyioT JeByio

YacTh paBeHCTBA B NIPABYIO WM [IPABYIO B JIEBYIO,

Ynp
677.

678.

679.

681.

682.

683

aXHeHua
Brinonaure YMHOMEeHHe:
a) (x + m)(y + n); B) (@ - x)(b - y); n) (b-3)(a - 2);
0) (a - b)(x +y) r) (x+ 8)(y - 1) e) (-a+y)-1-y).
YupocTuTe BhipaskeHue:

a) (x + 6)(x + 5); B) (2 - y)y— 8) ) 2y - )3y + 2);
6) (@ —4)(a + 1); r) (a - 4)(2a + 1); e) (bx - 3)(4 - 3x).

[[pejl.c'ram.'re B BHJle MHOI'OUWJIeHA Bhipa:KeHHe:

a) (m — n)(x +c¢) B) (a + 3)(a - 2); ) (1 - 2a)(3a + 1);
6) (k- p)(k - n) r (5-x)(4 - x) e) (bm-3)(2-5m).
Banuiure B BHJIeé MHOI'O'JIeHA BhIpaXKeHHe:

a) (2 + y)(x + y%); r) (5x% - 4x)(x + 1);

6) (m? — n)(m? + 2n%); ) (a - 2)(4a® - 3a®);
B) (4a? + b*)(3a? - b?); e) (7p* - 2p)(8p - 5).

Brinosnuure YMHOXKeHHe:

a) (2x? — y)(x® + ) B) (11y* - 9)(3y - 2);

6) (7x? + a®)(x? - 3a?); 1) (5a - 3a®)(4a - 1).

BaMGEIHTe CcTellcHEL NMPpoH3BejleHHeM, a 3aTeM [IpoH3BeJeHHe Hpe()ﬁ‘-
pPasyuTe B MHOIOWIeH:

a) (x + 10)% 6) (1-y)% B) (3a - 1)% r) (5 - 6b)%

IlpegcTaBsTe B BHje MHOPOUWIEHA BhIPAXKeHHe:

a) (2% + xy — y*)(x + y); n) (a* - 2a + 3)(a - 4);
6) (n® - np + p*)(n - p); e) (5x - 2)(x*-x-1);
B) (a + x)(a® - ax - x%); #) (2 - 2x + x?)(x + B);
r) (b—e)(b? - be - e?); 3) By - -y +1).
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689.

690.

691.

692,

693.

694,

695.

SaluiuTe B BUe MHOIOWIeHa:

a) (¢ - ed — d*(c + d); B) (44 + a + 3)(a — 1);
6) (x—y)(x* - xy - y?); r) (3 - x)(3x? + x — 4).

. llpejcrasbTe B BHJle MHOroWwleHa:
a) y*(y + 5)(y — 3)% B) —36° (b + 2)(1 - b);
6) 2a’(a — 1)(3 — a); r) —0,5¢%(2¢ — 3)(4 — ¢?).
3anuimuTe B BHJle MHOPOWIeHA BhipajXkeHHe:
a) (x+ 1)(x+ 2)(x + 3) 6) (a— 1)(a—4)(a + 5).
YupocTHTe BhipakeHHe:

a) (3b — 2)(5 — 2b) + 6b% r) 5b% + (a® + 6b)(ab — b2);

6) (Ty — 4)(2y + 3) — 13y; n) (a—b)(a+2)—(a+b)(a-2)
B) x* — (x? - 3x)(x + 3); @) (x+y)(x-y) - (x-1)(x-2).
3navenusl KaKMX MepeMennLIX Hajlo 3HATH, 9TO0LI HAHTH 3HavyenHe
BLI%&)I((!IIHH (3a — 2b)(2a — 3b) — 6a(a — b) + Tab? Buibepute Bep-
HEIH OTBeT.

1. llepemMennnix a u b

2. Tonsko nepeMenuod a

3. Tonkko nepemennoi b

4. Hu onnoii uz nepeMennbiX @ ¥ b, Tak Kak 3Hadcnue BRIpace-
HHUS He 3ABHCHT OT 3HAUEHMI IepeMeHHBIX

Buasi, uro a=3x-1, b=x+1, c=2x+4, d=6x -5, npen-
CTABLTE B BHJIe MHOI'O'WICHA ¢ NepeMeHHol X Bupamenue ac — bd.
JloraxkuTe, uTO NpH MOG0M SHAMEHHH X:

a) sHaueHue Buipadkenus (x — 3)(x + 7) - (x + 5)(x - 1) pasHo -16;
6) sunauenue suipaxcenua x! — (x2 — 7)(x? + 7) papno 49.
JloKaXKuTe TOMAECTRO:

a) (¢ - 8)(c+ 3)=c? - be — 24;

6) m?+3m—-28=(m—-4)(m+ 7).

Jloramure ToMmACTBO:

a) (x-3)(x+7)-13=(x+8)(x—-4)- 2;

0) 16-(a+3)a+2)=4—-(6+a)(a-1).

,L'Loiii{amwre, YTO 3HAUYEHHEe BRIDAXKEHHS He BABUCHT OT NepeMeH-
HOH x:

a) (x-5)(x+8)—(x+4)(x-1); 6) x*—(x? - 1)(x®+ 1).
Jlokaskure, uro Beipaxkenue (y — 6)(y + 8) — 2(y — 25) npu nwdom
ZHAMEHUM i NPHHEMAET NOJOMHTANLHOE 3HAYeHHe.

JlokakuTe, UTO MPH BCeX LENLIX N 3HAUCHHE BHIPAXKCHHS:

a) n(n - 1)~ (n+ 3)(n + 2) genurca ua 6;

6) n(n+2)—(n—- 7)(n->5) nenurcs na 7.



696.

697

698.

699.

700.

701.

702.

703.

704.

705.

Ilyers a, b, ¢ ¥ d — ueThipe HocJeAOBATENLHBIX HEUETHLIX UHCIA.
Jlokaxkure, uro pasnocth c¢d — ab kparna 16.

Peminrte ypaBHenme:

a) (3x - 1)(bx +4) - 15x2=1T;

6) (1 —2x)(1 —3x)=(6x— 1)x—1;

B) 12— x(x—-3)=(6 — x)(x + 2);

r) (x+4)(x+1)=x-(x - 2)(2 - x).

Hajisure Kopens ypaBHeHHs:

a) b+ x2=(x+ 1)(x + 6);

06) 2x(x — 8) = (x + 1)(2x — 3);

B) (3x —2)(x+4)-3(x+5)(x—-1)=0;

r) X2+ x(6-2x)=(x-1)(2-x)- 2.

JlokaskuTe, uTO:

a) 1pH JboM HATYPaJLHOM 3HAYEHMH 1 3HAYEHHMe BhIpajkeHus
n(n + 5) - (n - 3)(n + 2) kparno 6;

6) npu JM0O6OM HATYPaJlbHOM 3Hadenwu n, Goakmem 2, anavenHe
puipaskenus (n— 1)(n + 1) — (n — T)(n — 5) kparno 12.

Haitnure TpH nocaefloBaTelLHBIX HATYPAJILHLIX YHCAA, €CIAH M3-

BECTHO, UTO KBAJIPAT MeHLINEro W3 HUX Ha 65 MeHbIne NpousBeje-
HHHA JIBYX OCTAJILHEIX.

TpH nocJieoBaTelIbHbIX HeUéTHRIX YHCIa TAKOBLI, YTO ecliH M3
MpoUaBeJleHHs JIBYX GONLIIHX YHcel BRIMOCTh NPOU3Belelne JIBYX
MeHBINKUX, To nonyuurtes 76. Haiijgure o uMena.

IlepuMerp npsimoyroiibHuka pasen 70 cMm. Eciu ero JiMny yMeHb-
HIHTE HA 5 €M, & ITHPHHY YBEJHYHTL HA 5 €M, TO IJIOMALL YBEJIH-
uures wHa 50 em?. HaliiuTe JUIMHY W NIMPHHY NepBOHAYANLHOTO
HpiAMOYTOJILHHEA.

Cropona KBajipaTa Ha 3 CM MeHLIIE OJIHOH M3 CTOPOH [PSMOYIOJiL-
HHKA ¥ Ha 2 em Golkine Jpyrod ero croponil. Haiipure cropony
KBajipaTa, ecjii U3BeCTHO, UTO IUIoNiajh KBajparta Ha 30 cM? mMenL-
e IIoMaAH NMpAMOYToJILHHKA,

JList BRITIOJTHEH U [UIAHOBOTO 3aIaHHA K ONPeJeNBHHOMY CPoKRY GpH-
rajla pabounx JookAa OLUIA M3TOTOBNATL eXe/iHenno 54 JeTanu.
Ilepepuinonusisi naan na 6 jeraneid B jlens, 6pUraja yxe sa ojiun
JIeHEb JI0 CPOKA He TOJIBKO BRINIOJIHHJIA IUIAHOBOE 3aJlaHHe, HO B H3T0-
Tosusa 18 jeraneii cpepx miana. CKosibko jiHeil padorana Gpuraja?

TpakrTopHasi Gpuraja joJikHa ObUIa 1O IJIAHY BCHAXHBATHL exe-
anesno 112 ra. Ilepesninonnsia nnan na 8 ra B jiens, 6puraja yixe
3a jieHL /10 cpoka sakoHunsa naxory. CKOJILKO FeKTApPOB HY:KHO
OLUIO Benaxaths Gpurane?
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706. Pemnure ypaBHenme:

x—-2_2 3x-2 2x -5 x+ 1
a == - s 0 -1=
) 5 3 6 ) 1 3
707. TlpounTaiiTe BLIpaXKenue:
a) a?+ b% 6) (a -+ b)% B) a® - b3 r) (a - by

MEl NO3HAKOMHJIMCE € PABJIOKCHHEM MHOTOWICHA HA MHOMKHTENH
cnocoboM BhIHeceHHMs ofIero MHoskuTens 3a ckobrku. Unorjla yaaéres
PazJIOKUTL MHOIOWIEH HAa MHOMHMTENHN, HCHOJb3YH JAPYIod clocold —
IPYIIHPOBRY ero wWieHoB.

Hpnuep 1. PagnoxxuM HA MHOMHTeNN MHOrouwlen ab — 2b + 3a — 6.
CrpyninMpyeM ero wienhsl Tak, 9Tolhl claraeMsle B Kamnaoi rpynie
HMeNH OOIHH MHOMXHTENb:

ab - 2b + 3a - 6 = (ab - 2b) + (3a — 6).
B nepsoit rpynne Beitecem 3a ¢cKoOOKH MHOMKHTeNb b, a BO BTOpoil —
MHOMKHTN b 3:
(ab — 2b) + (3a - 6)=b(a - 2) + 3(a - 2).
Kaxxpoe cnaraemMoe noJiydHMBIIErocs BLIPDASKEHHMS HMeeT MHOXKHTENE
a — 2. BrlHeceM ToT 00U MHOMHTENL 38 CKODKH:
b(a—2)+3(a—2)=(a-2)(b+3).

HUrak, ab — 2b + 3a — 6 =(a — 2)(b + 3).
Paznoxenue MHorouneHa ab — 2b + 3a — 6 HA MHOKHTENH MOMXKHO
BBIIOJHUTL, 'PYIIIHPYS €ro wieHbl nHaue:
ab— 2b +3a — 6= (ab + 3a) + (-2b - 6) =
=ab+3)-2(Mb+3)=(b+ 3)(a - 2).

MDpumep 2. Paznokum Ha MHOXKHTENHM MHoroulen ac + bd — be — ad.
» CrpynnupyeMm nepBhwii 4ieH MHOTOYJIeHa ¢ TPeThHM H BTOpoi
¢ 4eTRépTRIM. B nepoil rpynne puineceM 3a ¢KOOKH MHOMHTENL ¢,
a BO BTOpoit — MHOMXHUTenb —d. [Tonyuum
ac + bd — be — ad = (ac - be) + (bd — ad) =
=c(a—-b)-d(a-b)=(a- b)c-d).



IHpumep 3. PasiokUM HA MHOMKHTeNH Tpéxwien a® — Ta + 12.
Ilpeacrasum —7a B Bujie —3a — 4 ¥ BLINOJHUM IPYHIMPOBKY:
a? - Ta+12=a? - 3a - 4a + 12 = (¢® - 3a) + (-4a + 12) =

Criocob, KOTOPLIE MLI NpUMeNHAW B npuMepax 1—3 jnsa pasnoice-
HiS MHOTOUJICHOB HA MHOMKHTEJM, HA3LIBAIOT CRoco6OM 2pynnuposKi.

YnpaxHeHus
708. llpescTtaBrLTe B BHjE NPOM3BEleHHA MHOT'OUJIEHOB BhIpaskeHue:

a) x(b+c)+ 3b + 3c; B) plc-d)+c—d;

6) y(a—c)+ ba — be; r) a(p—q)+q-—p.
709. PasznoxuTe HA MHOMHTENH MHOPOWIEH:

a) mx + my + b6x + 6y; r) ax+ay - x - y;

0) 9x + ay + 9y + ax; n 1-bx—x+b;

B) Ta — 7b + an — bn; e) xy + 2y — 2x — 4.
710. PaznoxkuTe Ha MHOMHTENH MHOIOWIEH:

a) ab — 8a — bx + 8x; B) A4x — y + X — ay;

6) ax — b+ bx —a; r) ax — 2bx + ay — 2by.
711. PaznocuTe HA MHOMHTENU MHOIOWIEH:

a) *+x2+x+1; n) a®—ab - 8a + 8b;

6) Y- -y?+ 1; e) ab — 3b + b? - 3a;

B) a*+ 2a% - a - 2; w) 1x - xy + 11y — x%

r) b% - 3bt - 202 + 6; 3) kn — mn - n? + mk.
712. llpejcTaBLTe B BHJC NPOH3BEACHHS MHOTOUYJICH:

a) mn - mk + xk - xn; B) 3m - mk + 3k - k%

6) x2+ Tx - ax — Ta; r) xk - xy - 2%+ yk.
713. Haijure snauenue BuIpaycenmus:

a) p*q®> + pq - q* — p* upn p= 0,56 u q=-0,5;

6) 3x% - 24 - 6x%? + xy npu x = guy: %

714.

715.

=a(a-3)-4(a-3)=(a - 3)(a- 4).

YeMy paBHO 3HAYCHHE BHIDAYKCHHA:

a) 2a +ac?-a% -2¢cupua = l-:l; He= —l%;
6) x’y —y+xy’—x npu x=4 n y=0,25?
JlokaskuTe TOMAECTBO:

a) ax - y+x—ay=(x - y)a+ 1)

6) ax — 2by + ay — 2bx = (a — 2b)(x + y).
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716.

717.

718.

719.

720.

721.

IIpejcrasuTe B BHJIe 1IPOH3BEIEHHH:
a) ac? - ad + & - c¢d - be + bd;

6) ax? + ay® - bx? - by* + b - a3

B) an® + cn? — ap + ap® — cp + ep;
r) xy®—by?-ax+ab + y® - a.

Paslio:kuTe Ha MHOMKHTENH MHOTOWJIOH:
a) X’y+x+xy?+y+2xy+ 2 6) x?—xy+x— 22+ 1° -yt

Pasnoskure Ha MHOMHTENH TPEXUJien:
a) x> +6x+5; 6) x*—x—-6; B) a®-5a+4; r) a’- 6a- 16.

Unetio kopoBs B crajie Boapocsio Ha 60 royios, a B ¢BS3U ¢ yIyUIeHn-
eM KOpPMOBO# 6askl Y10i MOJIOKa OT 0JIH0H KOPOBLI BO3POC B cpejiieM
¢ 12,8 n B enn o 15 1. CKONLKO KOPOB CTANO B CTA/le, CIIH ee-
JHEeBHO cTaNd noxaydars Ha 1340 n Monoka Gonklle, ueM paHkie?
Pemure ypapHenune:

a) 4 —x(x+8)=11-x% 6) 4x(3x — 1) — 2x(6x + 8) = 5.
3anMuIKUTe B BUJE BLIPAMKEHUN:

4) KBaApar pasHoOCTH X M I3

06) CYMMY YHcla 3 M NpousBeflendd a W b;

B) pasnocTh uKcsia 7 W YJIBOGHHOTO NPOH3BeJienns a v b.

Cpopmynupyite Npasuno YMHOXEHWS MHOTOYIEHa Ha MHOTOUNEH.
MpeacraBsTe B BUAE MHOroYfleHa MpPOM3BefleHne MHOro4YNeHoB
x -2y nxy+4.

Ha npumepe mHorouneda ab — 2b + ba — 10 0OLICHATE, KaK BLIMONHA-
©TCH PasnioXeHue MHOroYieHa Ha MHOXUTENW CnocoBoM rPYNNUpPOBKA.

Has mex, kmo xovem 3namuv Gonvule

npu
TOK.

Bam neojiHOKpATHO NIPHXOIMIOCH BCTPEUATLCS CO CHYYAAMH, KOrja

JICJICHHH OJIHOTO HATYPAJNLIONO YHEJA HA IPYToe MoJIyyaeTesl ocTa-
Hanpumep, npu jlenenun uncna 143 wa 7 B yactinom nonyuaeresi 20

M B ocTaTKe 3:

143 : 7 = 20 (ocr. 3),

]'Ipli'—!é!&! OCTATOK 3 MeHbLIne AeJInTels.



Eenu uz 143 BeluecTs 3, TO HoJIYUeHHAsl PazsHOCTh OyeT JIeJIMThCs
Ha 7:

143 - 3=17- 20.

B Tom ciyuae, Korjia OJlHO HATYpPaJLHOE YHCIO JEJHTCS HA Jpyroe
fe3 OCTATKA, YCJIOBHJIMCH CUHTATEL, UTO OCTATOK paBeH HYJIO.

BooGiue umMeso r HasLIBASTCH OCTATKOM OT JIeJIeHHs HATYpaJbHOro
YHMCIAa @ Ha HATYpPaJbHOe YHeNo b, ecliH BLINOJHSIOTCH JIBa YCJIORMS:
a—raenuress na b un 0<r<b.

Onpejieienye oCTATKA, NMPHHATOE JUIsI HATYPANLHLIX YHCeN, nepe-
HOCHTCH HA clyuail, KOIjla JIejIHMoe SBJSIeTes 1elIkIM YHCJIoM, a Je)in-
TeJlh — HATYPAJILHBIM YHCIOM.

[lenoe UHCEAO r HABLIBAIOT OCTATKOM OT JeJIeNHs IeJ0ro 4Hc-
JIa @ Wa HATYPANLHOe YHeNo b, eciH pPasHocTh @ — r JICIHTCS
Ha b u 0<r<b.

OGosnaunp yacTHoe OT Jielenus a — r Ha b OGykBoit ¢, monyuum,

UTO
a—-r=bq.
Orciona
a=bg+r,rne0<r<b.
Hanpumep:
~13=5-(-3)+ 2, npuuém 0 < 2 < b.

YacTHoe oT jenenus uuena —13 na 5 pasno -3, a ocTaTok pasen 2.

Ilpu pemenus 3ajau MIMPOKOE NpHMeHeHHe HAXOAMT clejyloliiee
YTBepPHACHHE:

JI N0GOTo [esoro YHela @ W HATYPaJLHOro b cylecTpyeT ejMucT-

BeHHas napa HeNblX YHces ¢ W r, TAKHX, 9To a=bg+r, tie 0 <r<b.

B cripaBejuinBOCTH 5TOIO YTBEPIKJACHHS MOXCHO YOeaUTLCA, 0OpaTHB-
IIMCHL K KOOpAHHATHOH npamoi. [lveTs Ha KoopjiHHATHOH NPSIMOil oTMe-
4YeHBl uKcla, KpaTHeie b (puc. 69). Ol pazéUBAIOT KOOPJAMHATHYIO Mps-
MYIO HA OTPE3KH, KOHILAMHM KOTOPBLIX SBJIAIOTCH TOUKHM ¢ KOOPAHHATAMM
bg u b(g + 1), rie q — nenoe ureno. JLiMHa KakiAoro M3 HTHX OTpes-
kop papna b. IlponzposibHoe YHclio @ uzolparkaercs TOUKOM, KoTopas
nu6o cOBNANAeT ¢ JIeBLIM KOHIOM OTpe3ia, OrpanHyeHioro TOUKAMH
¢ koopauHaramMu bg u b(q + 1), 1ubo HAXOAUTCS BHYTPH HTOI'O OTpe3Ka.
B nepsom ciyuae a=bg, 1. e. a=bg + 0, a Bo Bropom a =bqg + r, rae
0<r<b. Takum obpazom, B JNIOG0OM clyuae HaWAETCs eJMHCTBeHHAs
apa nejpiX uMces ¢ M r, Takas, yro a =bg +r, rne 0 <r<b.

L
-
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Ha jenenum ¢ 0CTATKOM OCHOBAHLI pazjiHUHbLIe pazbHEHUs] MHO-
JKECTRA 1eJIbIX UHCeeJl Ha KJAacchl, T. €. HA [I0JIMHOXeCTRA, He HMelllue
O0IIKUX 2JeMeHTOR.

Hanpumep, npH jieiecliil YHCJIa Ha 3 MOIYT MOJYUHTECS ocTaTku 0,
1 1 2. CooTBeTCTBEHIIO MIOIKECTRO [EJILIX YUCe MOXCHO pasOHTEL HA TPH
KJiacca:

MHOMKeCTBO uHcen Buaa 3k,

MHOMECTBO UHceN BHia 3k + 1,

MHOMECTBO Yncen puja 3k + 2,
re kB — nenoe Yueno.

AHAJOMUHO, HCXO/IA M3 OCTATKOB OT JleJICHHS LeJIoro uKclia Ha b,
MHOMECTBO HEeJbIX MHCe MOMHO pazfuTh Ha [AThL KJACCOR:

MHOMKEeCTRO YHceN BHjia bk,

MHOMECTBO YHeeN BHua bk + 1,

MHOMeCTBO YHceN BHAa bk + 2,

MHOKeCTBO UHcen BHAa bk + 3,

MHOMECTBO UHCeN BHAa bR + 4,

e kB — uesoe YMCIo.

MM pumep. Jlokanem, 4To eciu Iejsle YHeAa @ W b AT NPH JleIeHAH
HA 3 0JIMHAKOBLIE OCTATKH, He paBHLIe HYJIO, TO uucio ab — 1 jne-
JAuTes Ha 3.

- Ilo yenoBuio unena a w b jaior npu jeseddu Ha 3 OJIMHAKOBLIC
OCTATKH, He paBHLIe HYNIO. BHauuT, JHbo a=3k+1 u b=3p + 1,
nmbo a =3k +2un b=3p+ 2, rjie k ¥ p — nensle uucna.

B neppom u3 oTHX cayuaes umMeem
ab-1=Bk+1)Bp+1)-1=9%p+3p+3k+1-1=
=9kp+3p+3k=3([Bkp+p+ k).
Bo BTOpoM cayuae uMmeeM
ab - 1=Bk+2)Bp+2)-1=9%p+6p+6k+4-1=
=9kp + 6p + 6k + 3 =3(3kp + 2p + 2k + 1).
Takum o6pazsoM, B KANOM H3 PACCMOTPEHNHLIX CJYYaeB UYHCIO
ab — 1 penurea na 3.

YnpaxHenuna

722. HaitauTe uacTHOE M OCTATOK OT JleJICHHS:

a) 138 na T; 6) 16 na 3; B) -4 na 5.

723. Haitpure nauGojibiee [esioe OTPHIATONLHOR UHCIO0, KOTOPOe NPH
senenuu Ha 11 paér ocratok 1

724. Yraxture Bee Helible UHENa d, YOBJACTBOPSIOIMIME JBOHOMY He-
pasencTByY —12 < @ < 12, koroprie npu jeienus Ha 7 Jjal0T ocTa-
TOK 3.



725.
726.

727,
728.
729.
730.

731.

732.

733.]

734.

735.

736.

737.

Yraxure naubolibiiee YUcio B{x:xpecauuﬁ B roay.

Ilpu penenun menoro umcna m na 35 B ocratTke moayunan 15. Jle-
JIMTCA JIM UHCa0 m Ha H? Ha 7?7

Ilpu penenuu HATYpPajiLHONO UHMCIA @ HA HATYpajikhHOe uMcio b
B YACTHOM [OJYUHIM ¢ U B octaTke d. MoryT sin Bee uucna a, b, ¢
U d OBITL HEUBTHRIMKY

JlokasHTe, YTO ecly Lesble YHeaa a ¥ b n1pu jenenuy wa 3 naior
pasjinuHblie OCTATKH (OTJIMUHEIE OT HVYJIS), To uKcho ab + 1 genurces
Ha 3.

Bepno JIH, YTO UpH J00BIX HeJiblX 3HAUeHMHX a H b HHpou3BejeHne
ab(a + b)(a - b) penwrest na 37

Ilpu penenuu wesnoro uucia a Ha 12 nonyuaercs ocrarok bH. Kakoi
OCTATOR NOJNYUYHTCS NPH JASJICHHH 2TOro uMesia ua 4?7

OnHo M3 ABYX HeJIbIX UMcesl NpH JleleHHH Ha 9 aaér ocratok 7,
a aApyroe gaér ocratok 5. Kakol ocTaToK NOJNYUHTCS NIPH JAeNeHHA
Ha 9 ¥X npouzpegeHusn?

Halaure nenoe uHcyio, KOTopoe KAK [IPH JleJleHuH Ha 5, Tak ¥ [IpH
nesienny Ha 7 faér ocraTok 1, NpHUéM neproe yacTHoe Ha 4 GONL-
e BToporo.

Jlokamure, uto npouzpesenre n(2n + 1)(7n + 1) nenuress na 6
npu JdoM HATYPAJILHOM 7.

AononHuteneHble ynpaxHeHusa K rnase IV

HajinyTess 1M Takue lesible 3HAUEHUS X, HIPH KOTOPLIX 3HaUeHHe
MHOrOWIeHa:

a) 2x2 + 6x + 3 okakeTcsl YETHLIM YHCIOM;

6) x% + x + 2 orasercs HEYSTHHIM YHCIOM?

Pacnososkute uiensl MHorowiena 3ax? — 6a’x + 8a? - x*:
a) 10 BOZPACTAIONIHM CTelleHAM NepeMenHol x;

6) 1o yOLIBAIONIMM CTeNensiM nepeMennoi a.
IlpejcrasuTe B BHjIe MHOTOUJIEHA:

a) (2x2+x+1)—(x?—x+ 7)— (4x? + 2x + 8);

6) (3a2-a+2)+(-3a?+3a-1)—(a?-1);

B) 2a - 3b+c—(4a+ Thb + ¢+ 3);

r) 2xy -y + (Y* - 2y) - (2% + xp).

yIIpOCTH'I‘e BhIpa:KeHHe:

a) (1 —x+ 4x? - 8x%) + (22* + x2 - 6x - 3) — (bx® + 8x?);
6) (0,5a — 0,6b + 5,5) — (-0,ba + 0,4b) + (1,30 — 4,5).
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738.

739.

740.

741.

742.

743.

744.

745.

746.

747.

JlokaxuTe, uTo Beipaxkenue A + B — C ToxJlecTBeHHO paBHO BhLIpa-
weHnw C - B - A, ecsim A=2x-1, B=3x+1un C=b5x.

Kakoii Mioroujien HY»HO BLIYecThL W3 Muoroudena y?— 5y + 1,

gTOOLI DMHOCTL OLuIa TOXKASCTBEHHO pa.mla:

a) 0; 6) 5; B) % r) 4% -y + 77

JIOKS)KHTQ, qTo “p" J"GGOM JHAYCHHH X pas]ll)[ﬂ'l- MHOTOWIenoB
E

1%x‘—%x‘—l%x2+2x+%n 0.75x4-0,125x3-2,25x2+0,4x-$

*
4 ]
NPpHHHEMAET NOJOMHTNBLHO® 3HAYCHHEe.

JlokaskuTe, 9TO MPH JMOGOM 3HAUCHHN @ CYMMa MHOTOWJICHOR
1 3 2 2
1,6a-1=a% —3,4a® - a%?-1 u -1Za%- 244 +3243
3 b 3 b
NPUHAMAET OTPHILATENILHOE BHAUCHHE,

Banuce abc osHauaeT UMCNO, B KOTOpOM a coTeH, b JecsiTKOB
H € eIHHHIL. 9TO YHCJO MOMHO NPEJACTABHTL B BHJie MHOI'OWJIeHA

abe = 100a + 10b + c.
Hanpumep, 845 =100-8 + 10 - 4 + 5.
IlpescraBbre B BHJIe MHOIOWJIOHA YHCIIO:
a) xy; 6) yx; B) aOb; r) abcd.
IlpejicranpTe B BUle MHOTOWIEHA W YIPOCTHTE HOJYUMBINYIOCH
CYMMY HJIH pPasHoCTh:
a) abc + cba; 6) abe + be; B) abc — ba; r) abe — ac.
Jlokaxkure, uro:
a) cymMMma uMcel ab M ba KpaTHa cymMme a H b;
6) pasHocTh uHcen ab u ba KpatHa 9.

Pemmure ypannenue:
a) (4-2x)+(5x-3)=(x-2) - (x + 3);
6) 5-3y-(4-2=y-8-(y-1)

1 L ol ¥ T LN
B) 7 1§a+(-§a .)5]_za+4 [2 2a),

r -3,6-(,6x+1)=-4x-0,8-(0,4x - 2).

HajiguTe ueTnipe uHcla, NponopnHoHANBHBEIE uuenam 2, 4, 5 u 6,
ecJIH PasHoCTh MEeXKJly CYMMOi JIBYX [OcHeJHMX M cYMMOH ABYyX
nepeLiX uHces pappa 4,8.

Eenu k 3alyManinoMy uMcny NPHITMCATE CIPABA HYJIL W Pe3yiaLTaT
BRIUECTE M3 unceaa 143, To HonyuuTed YTPOEHHOe 3ajlyMaHHOe THC-
no. Kakoe uncno Owsio 3ajiymano?



748 Ecnu g jJanHoMy UMCAY IPUITHCATE clipaBa LHPPY 9 U K noJyuen-
HOMY UYHcAy NPHOABHTL Y/BOCHHOE JJaHHOe YHCJIO, TO cyMMa Oyier
pasna 633. Halgnre gannoe aucio.

749. K TpéxsnaunoMy uMesy chaesBa HpHivcand mudpy 5 ¥ M3 nony-
YEeHHOr0 YeThIpéxaHauHoro uucsna Beiunu 3032. Tlonyumnack paz-
HOCTh, KOTOpas GoJibie Tpéxanaunoro unena B 9 pas. Hakanre oro
TpEXIHAUHOE YHCNO.

750. Tpéxanaunoe unesio okanuupaerest nudpoi 7. Eein o1y nudpy ne-
PECTABHTE HA NIEPBOE MECTO, TO YHeo yRenwuuTes: na 324. Hadinm-
Te 5T0 TPEXZHAUHOE UHCIO.

751. llpeoGpaszyiiTe Npouase/ieHHe B MHOTOWJICH:
a) (x*+ Tx%y? — 5y (-0,2xy°);

1,5 .2 2 )

6) [b"’— Fbic+Sbie - 5&](—39&6‘}.
1 1 :
B) (§ a’h — ab + -,F](~2lazb2),

r) (0,5x7y'? - 6xy — l][—éxy].

752. YupocTuTe BLIpajkenHe:
a) 5(4x? - 2x + 1) - 2(10x? - 6x - 1);
6) 7(2y* - by - 3) - 43y* - 9y - 5);
B) a(3b—1)—b(a—3)— 2(ab—a + b);
r) x2(4 -y + y2(x2 - T) - dx(x - 3).
753. Jloramure, 4T UPH JIOOLIX BHAYCHHAX NepeMeHHOi 3HaYeHHe BLI-
paskenus:
a) 3(x?—x+1)-0,5x(4x — 6) ABasieTcs NOJOKHTENLHBIM UHCIOM;

6) y(2+y - %) - —3(6 + 3y + 1,5y%) aApngercs oTpUIATENLHLIM
UHCIOM.
754. PemuTe ypapnenue:

a) 5(y+§]-3= 4(3y— %]

6) T2y —2)-2By-3,5)=9;

B) 21,5(4x - 1)+ 8(12,5 - 9x) = 82;

r) 12,5(3x - 1) + 132,4 = (2,8 - 4x) - 0,5;
3x46_7x-14_x+l_0.

N = 3 9
e) 1-6x _2x+19:23—2x_
2 12 3
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755.

756.

757.

758.

759.

760.

761.

762.

763.

JlBa cocyjia ObUIM HANOJIHEHLI PACTBOPAMH COJNHM, IPHYEM BO BTO-
poM cocyjie cojiepskanock Ha 2 Kr GoJibllle pacTBopa, YeM B [IepBOM.
Konmenrpanus coJid B nepsoM pacrpope cocrasiasaa 10%, a po
BropoM — 30%. Ilocyie Toro Kak pacTBOPEI CJWJIM B TPETHH cocyl,
NOJYYHJIH HOBEIH PacTBOp, KOHIENTPAIHS COJIM B KOTOPOM OKasa-
nack paBaoit 25% . Cronbko pacTBopa L0 B epBOM cocyje mnep-
BOHAYAJILHO?

B nepsyio GpUrajy npHBessan pactsopa neMenta va H0 kr Mmenbine,
geMm Bo Bropyio. Kaxnciui uac paGoThl nepsas 6purajia pacxojiopaia
150 kr pactsopa, a Bropas — 200 kr. Yepes 3 u paGoThl B neppoi
Gpurajie ocrajock pacTBopa B 1,5 pasa GoJinine, UeM BO BTOPOIi.
CRONBKO pacTBOpa NPHBe3JIM B KasXAVIo Gpurany?

Pacerosinue meskny npueranamu M u N pasno 162 kM. Or npucra-
0 M OTOmEN TeIIoXo/ co cKopocTLIo 45 kM /u. Yepes 45 mun ot
npucTand N HaBCTpeuy eMy OTOHIEN APYroil TeIioXoJ, CKOPOCTE
kotoporo 36 km/u. Yepea ckoJIbKO HacoB 1ocjie OTHPaBICHUA Nep-
BOI'O TeNJIOX0/ia OHH BeTpeTsTes?

OT npueTanm A OTOIEN Tennoxoyi co ckopocrhio 40 km/u. Yepes
I% 4 BeJejl 3a HHM OTOMEN JIPYroif Temioxof €0 CKOPocThio

60 kM/u. Yepes CKOJBKO WacoB IocJie CBOEI'O OTIPABJIEHHS M Ha
KAKOM PACCTOSIHMM OT A BTOPO# TEN/OXOj JIOTOHHT HEepRLIi?

Wz roposa A B ropojg B ogoBpeMenio OTHPaBIsSiOTes [Ba aprody-
ca. (‘xopﬂc’rl. ofnoro U3 Hux na 10 km/u Gonnine cKOPOCTH JIPYro-

ro. Yepes 3— 4 OJIHH an'roﬁyc npumén B B, a apyroi naxojauics
or B na pacc'rommu, paanom paccrosnust Meskay A u B. Haiian-

Té CKOPOCTH aBTOGYCOB M pacc'romme or A jo B.

Wz A B B opnoppemeniio BuiexXanu Apa mMoTonmMeinucra. Cropoerh
ofHoro w3 Hux B 1,5 paza Gonwme crkopoctu jpyroro. Motonuk-
JIMCT, KOTOPLIH nepBriM npuben B B, cpasy ke oTnpaBuica oGpar-
Ho. Jlpyroro MoTollHKJIMCTA OH BeTpeTna depes 2 u 24 MUH nocie
phiesfia na A. Paccrosinne mesiy A m B pasno 120 km. Haitjure
CKOPOCTH MOTOIHRJIMCTOR W PACCTOSIHHEG OT MECTa BCTpeuw jio B

3a 4 u RaTep NPOXOAUT 110 TeUeHHO paccTosinue, B 2,4 pasa GoJib-
mee, ueMm 3a 2 U 1poTHE Tevenus. akosa cKOpocTh KATepa B CTOS-
el Bojle, eciM cKOpocTh Tedenus 1,5 km/u?

3a 6 u kaTep NPOXOJAMT 1o Teuenuio Ha 20 kM MenLie, yem 3a 10 u
npoTHB Teuenusa. Kakosa cKoOpocTh TeueHHs, ecliM CKOPOCThL KaTe-
pa B cTosued Boje 15 km/u?

Kooneparus HamMeTHJI H3rOTOBHTEL NAPTHIO MYMKCKHX COpOUeK 3a
8 nneii. Brunycekas B jienn na 10 copouex Goikine, UeMm IpeJnoiia-
rajioch, OH BBINOJIHWI IUIAH 3a OIHH jJleHb 10 cpoka. CKoJILKO copo-
ek B JIeHE JIOJ2KeH GLUI BHITYCKATEL KOOIEpaTHB?



764.

Ha snesatop nocrynuno 1400 T nmenuus AByx copron. I1pu obpa-

~ GoTKe HIEeHHIlL 0JIHOTO copTa oKasajiock 2% OTX0JI0B, a APYIoro

765.

766.

767.

768.

769.

770.

771.

772,

773.
774,
775.

copra — 3% orxopos. Ynerodl nmmenHus nonyuniock 1364 T.
Cronnro HINeHHILLE Kaxijioro copra nocTyiHiao na :l.nena'rop?

Bpuraga npeanonarana youpars 80 ra nuieHuunl B leHnb, uTo0Ll 3a-
KOHUHTHL paboTy B HAMeUeHHBIH el0 cpoK. (PaKTHUECKH B jleHb OHA
ybupana na 10 ra Gosblie, W OTOMY 334 OJIMH JIeHb [I0 CPOKA ei
ocranock yopath 30 ra. CROJBKO TeKTAPOB NINEHHIIE JOJKHA
Oua yGparh Gpurana?

B pojinwiii pactrop conu maccoii 480 r notasuam 20 r conun. B pe-
3yJibTaTe KOHIEHTpaIlMs pacTBopa nopeicuiack Ha 3,75% . CroJib-
KO coJii GLUJIO B pacTBOpe HepBOHAYAILHO?

Paznoure Ha MHOMHTENN;

a) a® — a'% + a% B) a''— a® - af;

6) 550 4 bi0 - p20; r) b0 4 p20 4 pi0,

Jloraxure, uro:

a) T8 4 7Y nenwres na 50;

6) 5% — 5% penures ma 100;

B) 25Y + 5'7 penurcs nwa 30;

r) 27'° - 9" penwres na 24;

) 1218 - 1212 4 121 jenmrest na 7 v na 19;

e) 119 - 11% 4+ 117 nenurcs ua 3 u na 37.

Paznoxnre Ha MHOMHTEJIH:

a) (a — 3b)(a + 2b) + Hba(a + 2b);

6) (x + 8y)(2x — 5b) — By (2x — Hb);

B) 7a*(a — x) + (6a* - ax)(x - a);

r) 116%(3b - y) — (6y — 3b%)(y — 3b).

Haitnure snauenme Bhipaskenus:

a) bex +¢? npu x=0,17, c=1,15;

6) 4a®— ab npu a = 1,47, b= 5,78.

PemuTe ypasnenue:

a) 1,2x* + x=0; B) 0,5x% - x=0; n) 1,6x* = 3x;

6) 1,6x+ x2=0; r) bx? = x; e) x=x2

BrinecuTe 3a CKOOKM YHCJIOBOH MHOMCHTENb:

a) (3a + 6)% B) (Tx + Ty) N (59 — 30)%

6) (126 —4)% 1) (-3p + 6)% e) (2a - 8)L.

JlokasknTe, 9T0 3HaUCHHEe BLIPasKeHHs a? — a kpaTHo 2 npH Jiobom
nesoM da.

JlokaxcuTe, UTO ecliM K IeJIOMY UMCIHY NpUOaBUThL ero KBajpar, To
noJiydeHHas cyMMa OyJeT Y8THRIM YHCIOM.

JlokaskuTe, uTO pasHOCTL uMces abe u cba, rae a = 0, ¢ # 0, Kpar-
na 11.
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776.

777.

778

.

779.

780.

781.

782.

783.

784.

JoraxuTe, uTo:

a) cyMMa Tpéx nocye/loBaTelibHLIX cTeneHeld uncaa 2 ¢ HaTypalh-
HBEIMH NMOKABATCNSIMH JIGJIHTCA Ha 14;

0) cyMMa JIBYX TOCHe/IOBATeNLILIX cTelened ynena 5 ¢ narypaihb-
HLIMH NOKasaTenaMu jienurca Ha 30.

JlokasxtuTe, 4To BLIpaMenHe TOKICCTRENTIO PABHO HEKOTOPOMY JIBY-
uieny:

a) (x+y)(x® - xy + y2) B) (a + b)(a® - a®b + ab® — b3);

6) (x— y)(x% + xy + y?); r) (a — b)(a® + a®b + ab® + b3).
YupocTure:

a) (a® - T)(a + 2) - (2a — 1)(a — 14);

6) (2 - B)(1 + 2b) + (1 + b)(b° — 3b);

B) 2x2 — (x - 2y)(2x + y);

r) (m - 3n)(m + 2n) - m(m - n);

n) (@ - 26)(b + 4a) - Tb(a + b);

e) (p -+ 3q9) - (p* + 3¢°).

JlokaxkuTe, uTo BhIpaxkenue (y + 8)(y — 7) - 4(0,25y — 16) npm
J1I060M 3HAUCHHH I IIPHHUMAET OJOMKHTEILHLIe 3HAYCHMS .
JlokaxuTe, UTO 3HAYCHHME BhIDAMKEHM:

a) (3% — 3%)(3% + 3% jenurcs na 24;

6) (20 + 2%)(2% — 2%) penurca ua 60;

B) (163 — 8%)(43 + 23) pnenurcs na 63;

r) (1252 + 252)(52 — 1) genwnrca na 39.

YnpocTHTe BLIpasKende W HAWJUTe ero 3HaUeHHe NPH YKAZAHNLIX
SHAUCHHAX HepeMeHHLIX:

a) 1265° + (x - 5y)(x® + 255 + Sxy) upn x = -3, y=-2;

6) m®+ n® —(m2-2mn — n®)(m — n) npp m=-3, n= 4.
JlokascuTe, UTO 3HAYEHHA BLIPAKCHHS He 3aBUCAT OT 3HAUCHHA Ne-
pemMenHoit:

a) (a - 3)(a® - 8a + 5) — (a — 8)(a® - 3a + 5);

0) (x2-3x+2)(2x +5) - (222 + Tx + 1T)(x — 4);

B) (b? + 4b — B)(b — 2) + (3 — b)(b? + 5b + 2).

Jlokaxure, uTO:

a) cyMMa ISITH [0C/eI0BaTe/ILHLIX HATYPAJLHBLIX YHceN KpaTHa b;
0) cymMMa UeTBIPEX NOC/HeloBaTeNLHLIX HeUSTHLIX YHCce) KpaTHa 8.
HaiiiuTe ueThipe MOCHEOBATONLHLIX HATYPANLHLX 4YHCIA, CCIH

H3BECTHO, UTO NIPOH3Be/leHHEe NepPBLIX JIBYX M3 HTHX UHCeN Ha 38
MeHBIIe NpoM3BeleHHA ABYX cleiyVIolniHuX.



785.

786.

787.

788.

789.

790.

791.

792,

793.

Jlokaxcure, uro:

a) NPOM3Be/leHHe JIBYX CPe[lHHX M3 HeTHIPEX roclefoBaTelbHbIX
HeALIX unce Ha 2 GoNiLine NPOU3BeAeHH KpainnuX uHces;

0) KBAJPAT CpejlHero U3 TPEX MOCHJIOBATCNLILIX HOUETHLIX YHCesn
Ha 4 GoJiblle NPOM3Be/IeHHA JIBYX KpailHUX uHCel.

Cropona kBajipaTa Ha 2 cM GoJbile OJ{HOI M3 CTOPOH NPAMOYTONL-
HMKA ¥ Ha 5 cm menbme apyrod. Hailigute nnomans ksajpara,
ec/IM M3BeCTHO, UTo oHa Ha 50 cM? MeHbIIe IIOMAAN [1PAMOYIOL-
HHKA.

Eenn pavny npaMoyroibiHKa YMenLIIMTEL Ha 4 ¢M, a MIUPURY yBe-
JIMYHUTEL HA B CM, TO MOJYUHTCS Kaanpa'r, J101ajb KoToporo 60JL-
e IIolajn npaMoyrojasunka na 40 em?. Haiiaure miomain nps-
MOYTIoJILHHKA.

llepuMerp npsiMoyroibiuka pased 36 M. Ecau ero juMny ysenu-
YHUTL Ha 1 M, & WHPHHY YBEJHUYHTE Ha 2 M, TO ero IIolmaib yBeJiu-
urres Ha 30 M2, OnpesenuTe MWIOIEAAL NePBOHAYAILHOIO NPIMO-
YIOJILHHKA,

Ilepumerp npsMoyroisauka pased 30 cm. Ecau ero MY yMeHb-
HIWTL Ha 3 CM, & IIHPpHNY VBOJIHYHTE Ha 5 CM, TO ILIOIajL npamo-
yroJibHuka yMmenwsimutea Ha 8 cm?. Haiigute nminomann nepBoHa-
JANBHOI'O [IPpAMOYTIOJLHHEA.

HaiiiuTe sHAUeHHEe BRIPAMKEHW:

a) a®+ab—- 7a - Tb npu a = 6,6, b = 0,4;

6) x2—xy—dx+4y npu x = 0,5, y = 2,5;

B) ba? —bax —Ta+ Txupu a=4, x =-3;

r) xb-xc+3c-3bupu x=2, b=12,5, ¢ = 8,3;

n) ay—ax—-2x+ 2y npu a=-2, x=9,1, y =-6,4;

e) 3ax — 4by —day + 3bx npua=3,b=-13, x=-1, y=-2.

Paznoxkure Ha MHOMHTENM MHOIOMJIEH:

a) a® - 2a® + 2a — 4; n) a’ — b'c + a’c - be?;

6) x% — 12 + 6x2 — 2x; e) 2x% + xy? — 2x%y —

B) ¢* - 2¢? + % - 2¢; k) 16ab® — 10¢% + 32ar:2 bb’c;
r) -y gty 3) 6a® - 21a% + 2ab® - Tb°.

IpesicraBuTe B BHjle NpOH3Be/leHu:
a) ma — mb + na — nb + pa - pb;
6) ax — bx — cx + ay — by — cy;

B) x* + ax? -y - ay + ex* - cy;

r) ax®+ 2y - bx? + ay + 2x% - by.

PazjiosuTe Ha MHOMKHTEIH MHOMOYJIeH:
a) x2 - 10x + 24; B) X2 +8x+T; A x2+x-12;
6) x? - 13x + 40; r) x% + 156x + 54; e) x? - 2x - 35.
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795.

796.

797.

Horaxure, uro:
a) a(x +6)+ x(x~3a)=9 npu x = 2a - 3;
6) x(x—3a)+a(a+x)+4=13 nupu x=a + 3.
JlokamuTe TOMICCTBO:
a) P+ - =y + Dy - 1)
6) (a® + 3a)(a® + 3a + 2)=a(a + 1)(a + 2)(a + 3);
B) (a2 + ab + b?)(a? - ab + b?) = at + a®b® + b,
Nt-cd+1IcA+c2+1)=E+ct+ 1.
TIpH KAKOM BHAYCHHM 4 NPOU3BEJCHHe

(x* + 4x2 — 17x + 41)(x + a)
TOMACCTREHHO PABHO MHOFOWICHY, He cojiepskanemMy x5?

Jlokaxeure, uto ecnn b + ¢ = 10, To

(10a + b)(10a + ¢) = 100a(a + 1) + be.
BoenonwzopaBmuck 9Toil (popMysIoi, BLIYHCIHTE:
a) 23 - 2T, 6) 12 - 48; B) 59 - 51; ) 84 - 86.
Jlokaxure, uro:
a) ecim ab+ c2=0, ro(@a+e)(b+¢)+(a-c)yb—c)=0;
6) eecnua+b=9,to(@+1)b+1)—(a—-1)b-1)=18.



(a+b)*=a?+2ab+b?
(a-b)=a?-2ab+b

®OPMYJ1bl COKPALLEHHOMO
YMHOKEHUSA

B 210/ rnase Bbl yaHaete 06 MHTEPECHLIX TOXIECTBAX, C MNOMOLLLIO
KOTOPbLIX MPoLe BLINOJHATL peobpasoBaHus PasiiMiyHbLIX BbIDAKEHWA.
3JTM TOXAECTBA NONYYMNW cheuuanbHoe HasBaHwe — (opMyibl Cokpa-
LWEHHOMO YMHOXEHUS. OHKW LLIMPOKO WUCTONL3YIOTCS AN NpeacTaBneHus
LeNoro BuIpaXeHWsl B BUIe MHOMOYSIEHa U PasnoxXeHusi MHOTOMIEHOB Ha
MHOXUTENW. B CTapluMxX Knaccax Bbl HAy4MTeCh NPUMEHSITL UX B Npeos-
pazoBaHusax Gosiee CNOXHLIX BuipaxeHwih. 3apepliaet rnasy naparpad,
B KOTOPOM HaxofIfT NPUMEHeHKe BCe M3yYeHHbe npaBuna npeotpasopa-
HUA BbIpaXeHWid. Bbl HAyUUTeCh NPUBOAUTE MHOTOMIEH C O/IHOM nepe-
MEHHOWR K Buay, YAOOHOMY AN HAXOXAEHWS ero 3HAYEeHUsi C MNOMOLLLIO
KankKynsaTopa.

_ KBAOPAT CYMMbl U KBALPAT PA3HOCTH

32. Bo3gepeHue B KBaapaT U B Ky0 cymMMbl
M Pa3sHOCTW [ABYX BbipaXeHWUM

TIpy YMHOKEHHH MHOrOWIEHA HA MHOIOWIEeH KasKiblil ujieH ofHOro
MHOI'OWJIeHA YMHOMKAKT Ha Kad bl wieH Apyroro. OlHAKO B HEKOTOPKIX
cAydassX YMHOMKEHHE MHOTOWIEHOB MOJMKHO BHIIOJIHHTE KOpOYe, BOCITON L
30BABIACH POPMYRAMU COKPAULENNOZ0 YMIONEHUA.

Boaseném B kpajipar cymmy a + b. 51 HTOTrO NPeCTABMM BLIpaske-
nue (a +b)? B Buge npouspefienus (a + b)(a + b) W BLINOJIHHM YMHO-
JKeHue:

(a +b)2=(a+b)a+b)=a?+ab+ab+ b=
= a® + 2ab + b*.

Buauwur,
(@+b)2=a?+ 2ab + b2 (0

§ 12. Keagpar cyMmmil W KBanpart pasHocTv
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Tospeerso (1) HazpIBAWOT GOpMYA0L Keadpama cymmul. ITa PopMy-
Jia [03BOJISET [POoIle BLIIOJHATHL BO3Be/leHHe B KBAJIPAT CYMMbI JIIOOBIX
JIBYX BhIpaceHuii:

KBaJIPAT CYMMBI JIBYX BLIDAKCHHH paBeH KBajpaTy NepBoro Bhi-
paskenusi MJIOC YJIBOCHHOEe NPOHIBEJICHHE NEPROTO H BTOPOTO
BRIPAJKEHHH IIIOC KBAJIPAT BTOPOIO BHIPpAXKeHHS.

B «Hawanax» Epkinjia cnpase/UIHBOCTh
< paBeHcTRA

(a + b)?=a’+ 2ab + b
HPH NOJOMHTENLHLIX 3HAYCHHAX @ U b loka-
3aHA TEOMETPUUECKH ¢ IMOMOINLIO Uepreska,
NpUBEAEHHOro Ha pucyHke 70.

b BosseJiéM B KBaJIpaT pasHocThL @ — b, 1no-
JIVIUM
(a-byl=(a-b)(a—-b)=a’—-ab-ab+b’=

a s = a® - 2ab + b2
3HauMT,
Puc. 70 (a—b)?=a? - 2ab + b2 2

Tompecrso (2) naspiBaor gopmyaoi xeadpama pasnocmu. Ona no-
3BOJISICT NPOIEe BO3BOMAMTL B KBaJIpaT pasiocTh JIOOLIX JIBYX BhIpa-
JKCHMIA:

KBIPAT PABHOCTH JIBYX BLIDAMKEHW paBell KBAJPATy MepBoro
BLIPAXKENHS] MUHYC V/[BOCHHOE TPOH3BeJIeHHe NIepBOro W BTOPO-
ro BEIpaXKeHHH ILUIIOC KBAJIPAT BTOPOro BLIPAMKEHHS.

SaMeTHM, UTO TOMIACCTBO (2) MOXHO NOJYUXTL M3 TOMJecTBa (1),
ecJIH NPeJICTABHTE PasHocTh @ — b B BHJIe CYMMEL @ + (—b):

(a - b)?=(a+ (-b))* = a? + 2a(-b) + (-b)? = a® - 2ab + b2,

ITpuBejiéM npuMepkl TpAMenennst GOPMYI KBaJipaTa CyMMBI U KBaJ(-
parta pasHocTH.
IMpumep 1. Bospeném B kpajpat cymmy 8x + 3.

- Ilo dopMyiie KBaJpaTa CYMMBI HOJYUUM
(Bx+ 3P =(BxP+2-8x-3+3%=64x% + 48x + 9.

IIpumep 2. Bospeném B KBajpaT pasHocTs 10x — y.

Bocnoaszosapimmck ToxdaecTBoM (2), noayuum

(10x — y)? = (10x)? — 2 - 10x - y + y? = 100x? — 20xy + y*.



Ipumep 3. llpencraBum B BHJIe MHOroWwieHa Buipaskenue (-ba — 4)%,
Buipaskenue (—5a — 4)? TosxjlecTBeNHO paBHo Bhipaskennio (ba + 4)%.
JlecTBHTENLHO, 1PH A1060M @ 3HAYEHHSIMH BhIpasKeHnd —-5a — 4
H 5a + 4 ABNATCH NPOTHBOIOJOMKHEIE UHCJA, & KBAJ|PATE HPOTH-
BOIOJOKHBIX uHces paBHbl. [lonyuaem

(-ba — 4)2 = (5a + 4)2 = 2542 + 40a + 16.

Hpnme p 4. Yupoctum Bripascenue 2x(3 + 8x) — (4x — 0,5)%

- 2x(3 + 8x) - (4x - 0,5)%2 = 6x + 16x? — (16x% -~ 4x + 0 125) =
= 6x + 16x2 - 16x2 + 4x - 0,25 = 10x — 0,25.
Buan GopMyNLl KBAJPATA CYMMBI M KBAJIPATA Pa3HOCTH, HETPYHO
BLIBECTH (DOPMYJILI KyDa cyMMLI M KyOa pasnocTH. Umeem

(a+b)=(a+bP(a+b)= (aa+2ab+b (a+b)=
= a? + 2a’b + ab? + a’b + 2ab® + b* = a® + 3a’b + 3ab® + b°.

CnejjoparesibHo,
(a + by’ =a® + 3a®b + 3ab? + b*, (3)
ToxnecTBo (3) HABLIBAIOT QOPMYAOL KyOA CYMMbL.

Ky6 cymMbI IBYX BrIpaskeHHil paBeH KyOy NepBoro BuIpaskeHus
ILTIOC YTpoeHHoe IpoM3BejleHde KBajpaTa epBoro Bhlpa)kenHs
H BTOPOTO IUIIOC YTPOeHHOE [IPOU3BeJleHHe IePBOro BhipaXKeHus
H KBaJIPATa BTOPOrO IIOC KY0 BTOPOI'O BLIPAXKeHHs.

AHANOrHYHO MOXHO NOJIYVUHTH, UTO
(a — b)? = a® — 3a®b + 3ab? - b>. (4)
Toscpecrno (4) HazpiBawT popmyaois kyba paznocmu.

Ky0 pasnocTy JABYX BEIpasKeHHH paped kKy0y NepBoro Bhipajde-
HHSl MUAYC YTPOeHHOe TIPOM3BE/[eHHEe KBAJIPATA NEPBOTO BLIPA-
JKEHMST H BTOPOIO IUIIOC YTPOCHHO TPOUSEe/lelne 1epBoro BLI-
pakeHHs ¥ KBajipaTa BTOPOTO MHHYC Ky06 BTOPOI'0 BEIpajKeHHs.

EBK/IN, — npesHerpeyeckuilt MaTteMaTuk, XWBLIWA Ha
pybexe IV—IIl 88. 10 H. 3., aBTOP 3HAMEHWTOIO TpakTa-
Ta «Hauanas, NOCBALLEHHOTO aNeMeHTapHoR reoMeTpun,
Teopun yucen, Okasan orpoMHOE BAWAHWE HA PasBUTUE
MaTemMaTuKu.
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BaMeTuM, UTo ToMAECTBO (4) MOMHO NOJNYUYMTL M3 ToJecTBa (3),
ec/li pasHoOCTh @ — b Hpe/iIcTaBUTL B BHJIe CYMMEL @ + (-b).

IMpumep 5. Bospeném B kys cymmy 2x + 3.
» Hmeem
(2x+3P=(2xP +3(2x)*-3+3-2x-32+ 3=
= 8x® + 836x? + 54x + 27. <

HDpumep 6. Bozseuém B kyb paznocts 3x — 5.
» Hmeem
(Bx - 5y = (3x)° - 3(3x)*- 5+ 3-8x -5 - 5% =
= 27x% - 135x2 + 225x - 125.

YnpaxHeHunsa

799. IlpejcrasbTe B BH/Ie MHOrOUJIeHa:
a) (x+y)% @) (9-y)%
6) (p - q)% #) (a + 12)%
B) (b+3P5 1) (15-2)%
1 (10 - c)% H) (b - 0,5)%
N (y— 9% k) (0,3 — m)%.

800. IipeoGpasyiiTe B MHOrOUJICH:
a) (m + n)% n) (a - 25)%
6) (c— d);; e) (40 + b)";;
B) (x + 9)% ) (0,2 - x)%;
N B-a) 1) (k-05)% e

801. C nomombio pucynka 71 pazbicHUTe reOMETPUUCCKMH cMBIc) (op-
Mysibl (@ — b)? = a2 — 2ab + b2 JUIS NONOKUTENLHBIX @ U b, Y0BIe-
TBOPAIOIIHX YCJIOBHIO @ > b.

802. IlposepnTe, UTO PABEHCTBO
2+ n+2P+(n+9P=(m-1P+@+5PF+(n+7P+10
pepio npu n = 3. [lokaxkure, UTO HTO PABEHCTBO BEPHO NPH JIIO-

Gom n.
803. llpeoGpasyiiTe BRIpaXkeHHe B MHOIOYJICH:
a) (2x + 3)% r) (5y — 4x)%; #) (0,3x — 0,5a)%
2
6) (Ty - 6)% n) (5a + éb] 3 3) (10¢ + 0,1y)2

2
8) (10 +8k)%: o) [%m—zn];

R EEER'E DOpMYyNEl COKPALLEHHOTD YMHOXEHUS



810.

811.

812.

813.

814.

IlpeoGpazyiiTe B MHOTOUJIEH:
a) (7 - 8b)% B) ( x- 3y] n) (0,1m + 5n)?;

6) (0,6 + 2x)%; r) (40 + S_iib] : e) (12a - 0,3¢)%

IIpeoGpasyiiTe B MHOIOUJICH:

a) (-x + 5)% 0) (-2 - 2)% B) (—n + 4)% ) (~m - 10)%
M3 puipaxenuit (y — x)2, (v + )%, (~y + )%, (=x + y)%, (-x - y) BLI-
fepuTe Te, KOTOPLIE TOMK/IECTBEHHO PABHLI BLIPAXKeHHIO:

a) (x+y)% 6) (x - y)*.

JlokascuTe TOMECTRO:

a) (a—b)?= (- a); 6) (—a —b)? = (a + b)*.

IIpejicTaBbTe B BHjle MHOIOWIeHa KBajlpaT JiByUJieHa:

a) (~9a + 4b)% B) (=0,8x — 0,50)% ;1) (0,08a — 50b)%
6) (~11x - Ty)% r) [ l— P+ Sq] e) (-0,5x — 60y)2.

IlpeoGpazyiiTe B MHOIOUJIEH:
a) (-3a + 100)%; B) (8x -0 3yJ3 n (-0,2p — 10g)%

6) (-6m — n)%; r) [oa + —b] e) (0,8x — 0,1y)>.

HUcnosbays opMysy KBajpaTa cyMMbl HIM (QopMyJly KBajipaTa
PasHOCTH, BRIMHCIUTE:

a) (100 + 1)% B) 61% n) 9992 x) 9,92

6) (100 - 1)% r) 199% e) T02% 3) 10,22,
BLINONAKTE BORBEJCHHE B KBAJIPAT:

a) (x? - 5)% 6) (7~ %% B) (2a + b*)% r) (-3p + ¢°)%
IlpeotpasyiiTe B MHOTOMWIEH: 5

a) (a® - 3a)%; B) (c? - 0,7c¢%)?; n [léa5 4 Ba2] ;

2
) (-;-:::3 + Gx] ; ) (4% - 0,50%%  e) (0,60 — 60b2)2,

IIpejicTaBLTe B BHje MHOIOUJIEHA:

a) (a® - 2b)%  6) (¥ +3yY%  w) (Ta®+ 12a)% 1) (15x - x%)%
BaMenuTe 3HAK * OIHOWICHOM TAK, UTOOL! OJYYHBINEECs paBeHcT-
BO GLUJIO TOMIECTBOM:

a) (++2b)2=a? + dab + 4b%; r) (*x—9¢)? = 36a - 108a%c + 81¢%;
6) (3x++)*=9x% + 6ax + a?; ) (5y +#)?=2512 + 4x%y + 0,16x5;
B) (*—2m)?*=100-40m +4m? e) (3a + 2,50y =9a% + 6,25b% + =,
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815. YupocTuTe BhIpaXkenmne:
' a) (12a-1)*-1; B) 121-(11-9x)%  n) b2+49-(b-T)%
6) (2a+6b)>—24ab; r) a’b®—(ab-"T)% e) a'-81-(a’+9)~.
816. llpencrannTe B BHJI@ MHOTOWICHA:
~a) 18a + (a - 9)% B) 4x2 - (2x - 3)%
6) (5x — 1)* - 25x% r) (a + 2b)* - 4b%

817. YupoctuTe BLIpajkenue:

a) (x -3+ x(x+9); r) (b— 42 +(b—-1)(2-b)
6) (2a + 5)2 - 6(4a + 5); n) (a+3)(b-a)-(a-1)%
B) 9b(b - 1) - (3b + 2)% e) (5+2y)(y - 3)— (b - 2y)°.

818. ¥YnpocTHTe BRIpaXende W HaljHTe ero sHavyeHue:
a) (x — 10)? — x(x + 80) npu x = 0,97;
6) (2x + 9)® - x(4x + 31) npu x = -16,2;
B) (2x + 0,5)% — (2x - 0,5)% npn x = -3,5;
r) (0,1x — 8)> + (0,1x + 8)* npu x = -10.
819. Pemwre ypapnenmne:
a) (x-6-x(x+8)=2; B) y(ly— 1) —(y -5y =2;
6) 9x(x+6)-Bx+ 12 =1; r) 16y(2 - y) + (4y - 52 = 0.
820. HaiiguTe Kopenl ypaBHeHHs:
a) (x-bP-x2=3; B) 922 -1 - (3x - 22=0;
0) (2y + 1)? - 4% = 5; r) x+(5x+2)2=25(1 + x?).
821. lIpefcTaBbTe B BH/Ie MHOI'OUJIEHA BhIpasKeHHe:
a) T(4a - 1)% r) 3(a - 1) + Ba;
6) -3(5y — x)% 1) 9¢2 -4 +6(c—2)%
2
B) —lO[%b + 2] : ©) 10ab - 4(2a - b) + 6b2.

822. lIpeofpasyiTe B MHOIOUJNIEH BhRIpasKeHHe:
a) 5(3a+ 7)% B) —3(2 - x)* - 10x;

6) —6(4 - b)% r) 12a® - 4(1 - 2a)® + 8.
823. llpejicTaBkTe B BHJIC MHOTOUJICHA:
a) a(a + 9b)% B) (a+ 2)(a - 1)%

0) 6x(x?+ bx)% r) (x - 4)(x + 2)%
824. JlokaskHTe TOMJECTBO:
a) (a +b)? + (a - b)?=2(a* + b2);
6) (a + b)? — (a — b)? = 4ab;
B) a4+ b®=(a + b)? - 2ab;
r) (a+b)?—2b(a+b)=a? - b2
825. JlokaxuTe ToecTBo Jluodanra (111 B.):
(a? + b?)(c? + d?) = (ac + bd)* + (ad - be).
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826. Ilpu KakoMm 3HAUEHHH X:
a) Kpajpar ayusnena x + 1 ga 120 Gonbine kBajpaTa AByusiena x — 3;
6) kpajipaTt aAsyusnena 2x + 10 B 4 pasa GosLile KBajjpaTa JiByujiena
x - 5?7

827. llonwaysick popmyJioil kKy6a cyMMBI, lpeodpasyiTe B MHOI'OWIEH
puipaskenne: a) (a + 2% 6) (2x + y)% B) (a + 3b)°.

828. llonwaysich hopMyioi Kyba pasHocTH, 11peobpasyiiTe B MHOIOWIEH
puipasikenue: a) (b — 4)°%; 6) (1 — 2¢)°; B) (2a - 3)°%.

829. VupocTure BLIpaskenue:
a) (x + 3)* — (x - 3)% 6) (a — 2b)? + 6ab(a — 2b).

830. BanuinuTe B BHJle BhIpasKeHHH:
a) pasHocTh KBajipaToB 2m W Tn;
6) KpajipaT pasnocTH x U 8y;
B) yTpoennoe npouasejenue 6a u b?;
r) npoHsBejieHHe CYMMEI @ M b M MX pasHOCTH.

831. PasnosxuTe Ha MHOMNKHTENH MHorowilen a® + 2a + a® + 2.

832. U3 nynkros A W B, paccrosnHe Mexay koropeimu 1020 km,
OTHPABUJIMCE OJ(HOBPEMEHHO HABCTPeUY JPYI ApYry JBa noesja,
NPHUEM cKopocTh Ojioro 6riia na 10 km/a GoJabille CKOPOCTH JIPY-
roro. HYepez 5 u noesfa, en@é He BCTPETUBIIHCH, HAXOJHJIHCH HA
paccroauuu 170 kM apyr ot apyra. Haijijure ckopocTH noesjion.

<PopMyJILI KBAJIPATA CYMMLI H KBAJ[PATA PASHOCTH HAXOAAT IPHMeHe-
HHe He TOJIBKO JUIH BO3BeJIeHMS B KBaJIpAT CYMMBEI H PpAa3HOCTH, HO M JUIH pDa3-
JIO3eHHs Ha MHOYKHTEJIW BhipaXkenui suja a® + 2ab + b® u a® - 2ab + b?,

JleHCTRATONLHO, TOMEHSB MECTAMHK B HTHX (GOPMYJIAX JICBYIO H NIpa-
BYI) YACTH, MOJIYYHM

a?+ 2ab+ b =(a +b)%:; a?-2ab+ b =(a-b).
Ipupes@HuLie paBercTBa MOKABLIBAIOT, YTo Tpéxuien a? + 2ab + b2
MOXKHO IpPejICTABUTL B BUJle NpousBejlenus (a + b)(a + b), a Tpéxunen
a? — 2ab + b? MoKHO NpPeJICTABATL B BHJe NpoH3BeienHit (a — b)(a — b).

IMpumep 1. Ilpegcrasum rtpéxunen 9x% + 30x + 25 B Bujle KBajpaTa
JIByusieHa.
Ilepsoe cnaraemoe npejcrapiseT cobGoH KBajpaT BrIpaskeHusi 3x,
TpeThe — KBajpaT uHcaa 5. Tak kKak BTopoe cjaraemoe paBHO
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V/BORHHOMY [IPOMBBEJICHHI0 3X U 5, TO DTOT TPEXUJIEH MOMHO 1pej-
CTABHUTL B BHJIe KBaJlpaTa cCyMMbI 3x U 5

9x2 + 30x + 25 = (3x)2 + 2 - 3x - 5 + 5% = (3x + b))~

Hpumep 2. Paznokum Ha MHOKHTeNH Tpéxunen a’ — 20ab? + 10064,
3jeck MOMCHO PUMEHHTE (GOPMYIY KBAJPATA PAZHOCTH:

a? — 20ab® + 100b* =
=a-2-a-10b2 + (10622 = (@ — 1062 = (a — 10b%)(a — 10b2).

YnpaxHenus
833. llpeacrappre TPEXWIeH B BHJI@ KBAJpATA JBYyIeHa:
a) x?+ 2xy + y%4 B) a® + 12a + 36; n 1-2z+2%
6) p* - 2pq + g% r) 64 + 166 + b%; e) n?+4n + 4.
834. llpejicTaBbTe TPEXwieH B Bujle NPOMBBEJEHMs JIBYX OJHHAKOBHIX
: MHOMNHTEJIeH:
a) 4x? + 12x + 9; r) %m" +4n? — 2mn;
6) 25b6% 4+ 10b + 1; n) 10xy + 0,25x% + 100y%

B) 9x— 24xy + 16y%  e) 9a® —ab+ E}ﬁbﬁ.

835. llpeobpazyiiTe TpéXuJen B KBajipaT JiByuieHa:
a) 8la?—18ab+b% B) Bab+b%+16a?; n) b?+4a’—A4ab;
6) 1+y%—2y; r) 100x?+y%+20xy; e) 28xy+49x? + 4y
836. IlocraBLTe BMeCTO 3HAKA * TAKOH ofinowien, YToGLI TpEXuien Mod-
HO OLLIO npejcTaBMTL B BHAe KBajJpaTa jAByuJjena:

a) *+ 56a + 49; B) 25a® + +-}b2;

6) 36 — 12x + #; r) 0,015% 4 % + 100¢2.
837. BummuTe BMECTO 3HAKA * HEJOCTAIONIHE OJ[HOWJIEHLI TAK, YTOOLI
HOJAYUHJIOCH TOMACCTBO:

a) (= + 2a)? = = + 12ab + *; 6) (3x+ #)% =% + # + 49y%
838. 3amenuTe BHAK * TAKHM OJIHOWIEHOM, UTOOKI HOJYUeHHOe BhIpaske-
HHe MOMHO GBUIO NIPEJCTABHTL B BHJIe KBaJpaTa JIBYWICHA:

a) b2 + 206 + = B) 16x? + 24xy + #;
0) %+ 14b + 49; r) * - 42pq + 49¢*.
839. llpejcTaBbTe TPEXuieH B BHJle KBAJIPATA JIBYUJIEHA MJIU B BHJIE BhI-
pajxkeHHst, [IPOTHBONONOKHONO KBAJIPATY ABYUJieHa:
a) -1 + 4a - 4a%; r) —44ax + 121a? + 4x%;
6) ~42a + 9a” + 49; 1) ded - 25¢% - 0,16d?%;
B) 24ab — 16a? — 9b%; e) -0,49x% — 1,4xy — y°.



849.

850.

HaiizuTe 3Hauenue BhIpaXKeHHs:

a) ¥2 -2y + 1 upu y = 101; ~11; 0,6;

6) 4x2 — 20x + 25 nupn x = 12,5; 0; -2;

B) 254 + 49 + 70a upu a = 0,4; -2; —1,6.
Bepno nu, 9To NpH Nio0LIX 3HAYCHHAX X:
a) x2+ 10> 0; 6) x?+ 20x + 100 > 0?

Cpamm"m C nynén JHavyenMe BrIpaimienmsa:

a) x2 - 30x + 225; 6) —x% + 2xy — y*.

[TocTaBbTe BMECTO MHOTOTOUMS KAKOH-JHGO M3 3HAKOB = MIH <
Tak, uTo0Ll NONYUHBIICecH HepapeHceTBo OLUIO BepHo HNpH JnoGom
SHAUEeHHMW X:

a) x? - 16x + 64 ... 0; B) —x? —4x -4 ... 0;

6) 16 + 8x + x? ... 0; r) —x*+ 18x - 81 ... 0.

IIpefcTaBbTe BLIpasKeHHe B BHJe KBaJpaTa JIBYWJeHa, ecJH 5TO
BO3MOMHO:

1.2 g g l2,2 1
a) i + 3x + 9 r) o X YEW Y
6) 25a? — 30ab + 9b%; 1) 10062 + 9¢2 — 60be;
B) p2 - 2p+ 4; e) 49x2 + 12xy + 6442,
IIpeoGpaayiiTe BRIpaskenHe B KBaj(paT JIByuJiena:
a) x!' - Bx%? + 1644 B) %az + 2ab® + 4b%;
0) fgx" + 2x%a + 16a%; r) a®x? - 2abx + b2

PaznosxuTe HA MHOMUTENHM TPEXUIeH:
a) 4a® - 4a*b? + b, 6) b® — a’b! + j—la‘.

JlokaxcuTe, uTo NpM JNI0GOM 3HAYEHMHM X MHorowieH x2 4+ 6x + 10
HPHHUMAET NOJOMKHTEILHBIC 3HAYCHHA.

.ﬂOKiDKHTQ, 4YTO BLIpaKeHHe NpHHHMAaeT JHINELE NONOXKHTeNILHEIC

SHAaUeHHHA:
a) x? 4+ 2x + 2; B) a®+ b% - 2ab + 1;
6) 4y’ — 4y + 6; r) 9x? 4+ 4 — 6xy + 4y

ITpounTaiiTe BLIpaskenue:

a) (a - 100)% 6) a®— (106)% B) (a + 10b)(a — 10b).
Banuiure B BHJ/le BhIpAZKeHMS:

a) KBaJpaT cYMMLI 3a W -:I;b;

06) cymmy kpanpaton 0.5m w 5,3n;
B) npoussenenue 0,6x? u 9y2,
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851. llpejcraspre B BHIC MHOPOYJICHAS

a) (2* + dxy — yH)(2y - x); B) (a® — 4ab + b*)(2a - b);

6) (3 - a)(a® - 4a® - 5a); r) (x - p)(x? + px + p?).
852. llpejicTankTe BLIpaKenHe B BHJIC KBajlpaTa ojlouJiena:

a) 4x%; B) 36mS; 1) 9a'v?;

6) 0,25a% r) a’ht; e) 0,16x6;%,

853. IlpeobpasyiiTe B MHOrOUJIeH BEIpaskenHne: a) (3 + a)?; 6)(x — 2)°.

Hanuwwure dopmyny keaapara cymmul. [poBeaure 1okasarensCcrio.
Hanuwwure ¢opmyny Kkeaapara pasHocTu. MNpoeeanTe AoKa3aTeNLCTEO.

MpuBeaMTe NPUMEP TPEXWIEHA, KOTOPLIR MOXHO NPeICTaBUTL B BUE
KBaflpata CyMMBbL.

MpuBeaMTe NpUMep TPExuYieHa, KOTOPLIA MOXHO NPeACTaBUTL B BUAE
KBajipara pasHocTh.

Hanuwmte dopmyny kyda cymmul. Boaseaute B KyD ABy4neH a + 2b.
Hanuwwure dopmyny kyba pasvocty. Boagenure g KyD AByWieH 3x — y.

PASHOCTb KBALLPATOB.
CYMMA U PASHOCTE KYBOB

Pacemorpum emié oany GopMysy COKPaAnIéHHOro YMHOMKEHHA. ¥ MHO-
JKHUM pasHocTh @ — b Ha cymmy a + b:

(@ - b)(a +b)=a?+ab-ab-b"=a” - b
3uauur,
(a-b)(a +b)=a’— b (1)

Toxeneerno (1) NOBROASICT COKPANEHNO BLINOJHATE YMHOKeHHWE pas-
HOCTH JIIOOLIX JIBYX BHIpasKeHWil Ha HX CYMMY:

NpoOMsBe/leiHe PASHOCTH JIBYX BRIPAXKeHHH W WX CYMMEI paBHo
PasHOCTH KBaJIPATOB DTHX BLIPajKenMid.



lipuBeném npuMepsl npuMenenusi popmyint (1).

[Ipamep 1. YMHoxuMm pasnocrh 3x — Ty #a cymmy 3x + Ty.
BocnonszosaBmucs ToxAecTBoM (1), monyunm
(Bx - Ty)(Bx + Ty) = (3x)* — (Ty)* = 9x? — 4932
HDpumep 2. [IpepcraBuM B BHJE MHOTOWICHA NPOU3BE/EHHE
(5a? - b%)(5a? + b3).
[Ipumenun TommaecTso (1), mosyuum
(ba? - b3) (ba® + b3) = (ba?)? - (b%)2 = 2bat - b,
MDpumep 3. [Ipejacrasum B BHjle MHOrOWICHa MPOU3BEJlCHHE
(—2a - 9¢)(2a - 9c).
Brinecem B Bripakenuu —2a — 9c sa ckobku —1, Torja
(—2a - 9¢)(2a - 9¢) = (-1)(2a + 9c)(2a - 9¢) =
=—((2a)* - (9¢)?) = —(4a® - 81¢?) = —4a® + 812,
IlpeobpazoBaie MOMHO BLINOJAHMTL MHAYUE:
(-9¢ — 2a)(-9¢ + 2a) = (-9¢)? - (2a)? = 81c? — 4a2.

IHpumep 4. Yupoctum Buipaxkenue 6,5x% — (2x + 0,8)(2x - 0,8).
Hmeem
6,5x% - (2x + 0,8)(2x - 0,8) = 6,56x% - (4x? - 0,64) =
=6,5x% - 1x® + 0,64 = 2,5x* + 0,64.

YnpaxHeHusa

854. BulnoJiHuTe YMHOKEHHe MHOIOWIeHOB:
a) (x—y)(x+y) r) (x+3)(x-3) ) (n—3m)(3m + n);
6) (p+q)(p—q)s n) 2x-1)(2x+1);  3) (2a-3b)(3b +2a);
B) (p-5)(p+5);  e) (T+3y)@By-T7);  m) (8c+9d)(9d - 8c).

855. BuinmosHnuTe yMHOMeHHe: >
210 i

a) (y — 4)(y +4);

6) (p— U7 + p);

B) (4 + 5y)(5y — 4);
r) (7x - 2)(7x + 2); E)
) (Bb + ba)(ba — 8b);

e) (10x — 6¢)(10x + 6e).

C nomombio pueynka 72 pasbiacHM-
TO I'eOMETPHYCCKHH CMBICH (DOPMYIL
(a — b)(a + b)=a® - b? ana nonomncu-
TeNILHEIX @ W b, Y/IOBJIeTBOPSAOMHX
yeJIOoBHIO a > b. Puc. 72

856

173



174

859.

862.

863.

. I[penc'raub're B BHJIe¢ MHOI'OWIeHa NPpOU3BeeHHe:

a) (x% - 5)(x?+b); e) (a® - b (a® + b%);

6) (4 +4°) (v* - 4); x) (¢! +d*)(d* - c');

B) (9a — b?) (b2 + 9a); 3) (5x2+ 2u%) (5x? — 24%);

1) (0,7x + 5%)(0,7x — 12); #) (1,4¢ - 0,753 (0,74 + 1,4¢);

n) (10p%—0,3¢%) (10p% + 0,3¢%); ) (1,3a® - 0,16%)(1,3a% + 0,16%).

. Buuinure BMecTO 3HAKA * OJHOWIEH TAK, YTO0LI HOJAYUHJIOCH TOXK-

JIecTRO:
a) (2a + *)(2a — *) = 4a® - b%

6) (* — 3x)(* + 3x) = 165* - 9x%;

B) (x— b (b + %) = 121a'? - b%;

r) mt - 225¢19 = (m? - *) (% + m?).

[IpejicTapLTe B BHJIC MIIOrOYJIeHA:

a) (3x% - 1)(3x? + 1); n) (0,4y* + 5a?)(5a* - 0,4y%);
6) (ha — b3)(B® + ba); e) (1,2¢2 - Ta?)(1,2¢2 + Ta?y

B) [ m3+:n"][%m3~%n3]; 3K) [5x+y ][ys-gx];

r) [ﬁ_ —ps][ p5+%] 3) (?p“—o.ﬂl][ﬁ.01+%p"].

. HaiiguTe 3HaueHHe BRIPaXKeHH:

a) (100 — 1)(100 + 1); r) 201 - 199; k) 1,05 - 0,95;
6) (80 + 3)(80 — 3); 1) 74 - 66; 3) 60,1 -
B) 64 - 56; e) 1002 - 998;

. Hajijure sHauenne NpoHsBe/leHHA:

a) 52 - 48; ry 2,03 -1,97; ) 9,7 -10,3;
6) 37 -43; ) 17,3 - 16,7; 3) 50,2 - 49,8;
B) 6,01 - 5,99; e) 29,8 - 30,2; u) 4,6 - 5,4.

[TpesicTanLTe BLIPAsKCHHE B BHJE MIOTOWICHA, HCTIONL3YSI COOTRET-
CTBYIOMIYIO (GOPMYJIY COKPAIEHHOrO YMHOMKEHMSI:

a) (~y + x)(x +yk r) (x+y)l-x -y

6) (-a + b)(b — a); n) (x-y)y —x)

B) (-b—¢e)(b -k e) (-a - b)(-a - b).

IIpencrasbre B BHjIe MHOrO'WIieHa:

a) (- Sxy + a)(3xy + a); r) (-=10p* + 9)(9 - 10p*);

6) (-1 — 2a?b)(1 — 2a%b); 1) (0,2x + 10y)(10y — 0,2x);

B) (12a® - Tx)(-12a® - Tx); e) (1,1y - 0,3)(0,3 + 1,1y).

. Belnonuure ymuoxenue:

a) (-m? + 8)(m? + 8); B) (602 + 1)(—6n2 + 1);
6) (5y — v*)(¥* + 5y); r) (=7ab - 0,2)(0,2 - 7ab).



867.

869.

870.

871.

872,

873.

. Haiizure HanGosblliee 3HaueHne BhIPaXKeHWs:

a) (7 - 6x)(7 + 6x); B) [%— 2y][%+2y];

6) (4-%:;][%:“4]; r) [4a+1%][1%—4a].

. Halipgure Haubonbiee WM HaMMeHbIee 3HAUCHHe BhIpaMeHus,

@CIIH TAKO® 3HAYCHHE CYIeCTBYeT:
a) (ba - 0,2)(0,2 + ba); B) (13a - 0,3)(0,3 + 13a);

6) (12 - Ty)(Ty + 12); r) (10 — 9m)(9m + 10).
IlpejcTaBLTe B BHEe MHOIOUYJICHA:

a) 2(x - 3)(x + 3); r) —3a(a + 5)(b - a);

6) y(y+4)(y —4); ) (0,5x — T)(7 + 0,5x) (-1x);

B) bx(x + 2)(x - 2); e) =by(=3y - 4)(3y - 4).

. l'lpe;[c’ram.'m BEIpAMKeHHE B BH/Ie¢ MHOTOYJIeHA:

a) (b+ a)(b—a)y’; B) (@ — 4)(a + 4)%
0) (x +yPy - x) 1 (3p+ 1)2(1 - 3p).

Brinoanure YMHOMKCHHEe:

a) (b— 2)(b + 2)(b* + 4); n) (x -3 (x + 3)%
6) (3 -3+ yN9+ v’y e) (y +4)%(y — 4)%

B) (@2 + l)(a+ 1)(a— 1) ) (a— b5+ a)s
r) (¢ + 1)(c? + 1)(c? - 1); 3) (c+ 474 - c)’.

YrpocTHTe BhIpaskenHe:
a) (0,8x+15)(0,8x— 15)+0,36x%; 1) (3a—1)(3a+1)— 17a%;

6) 5b%+(3 - 2b) (3 + 2b); 1) 100x% - (5x —4)(4 + 5x);
B) 2x%—(x+ 1) (x—1); e) 22¢2 +(-3¢c-T)(3c-T).
Yupocrure:

a) (x — y)(x + y)(x® + y?); r) (3m — 2)(3m + 2) + 4;

6) (2a + b)(4a® + b*)(2a - b); 1) 25n2 — (7 + 5n)(7 - 5a);

B) (c? + b)(c? — b)(ch + b2); e) 6x% — (x — 0,5)(x + 0,5).

JlokaxcuTe, UTO KBajpaT JI0GOro Nejoro YMcia Ha efHUILY Golih-
e NPoUsBeleHHs NPILIYINEro W MOCAAYIOIEero HeJibiX YHcel.

YipocTHTe BRIpaskeHHe:

a) (x—2)(x+2)—x(x+5)

0) m(m—4)+ (3 - m)(3 + m);

B) (Ax —a)(4x +a) + 2x(x — a);

r) 2a(a + b) - (2a + b)(2a - b);

) (ba - 3e)(ba + 3¢) — (Te — a)(Te + a)

e) (46 + 10c)(10c — 4b) + (-5 + 2b) (bc + 2b);
w) (3x - 4y)? - (3x — Ay)(3x + 4y);

3) (2a + 6b)(6b — 2a) — (2a + 6b)°.
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874.

875.

876.

877.

878.

879.

(/las pabomut & napax.) Jlogaixure, UTO cyMMa [POH3Be/leHHs
TPEX NOCHe[OBATENBHLIX [EJLIX UMCeJ H cpejlHero W3 HUX paBHa
Ky0y cpeliHero 4ucia.

1) IlposeprTe yTBepskjienHe na npumepe uyucen 19, 20, 21.

2) CocraBnTe BuIpakenue, 0003HAUNE Uepes p OJIHO U3 DTHX UHCeN,
H BLITOJIHUT® upeoﬁpa:losauue COCTABJIEHHOI') BLIpAXMeHHH. 0,.!1![0-
MY YUAleMycH peKoMeHjiyem o003HauNTL uepes p HauMeHbllee U3
YHCRJ, a JIPYIoMY — cpejiHee H3 YHced.

3) Ilposepnte Jpyr y JApyra npaBMALHOCTE npeoGpasoBanunii
H CPABHHTE HX CIOMHOCTL.

Yupocture BulpaXkeHue:

a) ba(a —8)— 3(a + 2)(a - 2);

6) (1 — 4b)(4b + 1) + 6b(b — 2);

B) (8p - q)(q +8p) — (P + )P~ q)

r) (2x - Ty)(2x + Ty) + (2x — Ty)(Ty — 2x).

Pemure ypasHeHue:

a) 8m(1 +2m)—(4m + 3)(4m — 3) = 2m;

6) x—3x(1 -12x)=11 — (5 — 6x)(6x + 5).

Haiinre kopens ypapHeHus:

a) (6x — 1)(6x+ 1) - 4x(9x + 2)=-1;

6) (8~ 9a)a =40 + (6 — 3a)(6 + 3a).

IIpesicTankTe BRIpaXkeHHe B BHJIC KBAJIPATA JIBYUJICHA:
a) 1 - dxy + 4x%y% 0) T:azb2+ab+l.

JlokaskuTe TOMJCCTRO:

a) (a + b)? — 4ab = (a - b)*;

6) (a — by + 4ab = (a + b)%;

B) (x + 3) + (x — 3)° = 2x* + bdx.

Pasnoscute Ha MHOMHTENN:

a) 2abc® — 3ab’c + 4a’be; B) —15am®n* — 20am*n®;

6) 12a’xy® - Gaxy®; r) —28bichy + 165555,

Pemure ypanuenne:

a) 2x— ;2=~;~—5; e=22"1.94

+1_  3x+1 _5-2y 2
.; g n) 0,69 = 3 13,8;
1-y Y. a g A4+2x _ _
B) - +y = a+3. e) 0,5 13 =x-10.



882. Co crannuit M u N, paccrosgane Mesay koTopeiMu 380 kM, otHo-
BPEMEHHO HABCTPeUY JPYT APYIY BEIOLIH jiBa Noesfa. CropocTs mo-
esjla, OTHpaBHBIIerocs co craniuu N, 6Luia GoNLITIe CKOPOCTH JPY-
roro noesjia #Ha 5 KM/u. Yepes 2 u mnocne oTnpasjeHHs [oesfam
0CTABAJNIOCH TPOHTH 210 BeTpeun 30 kM. HailiiuTe cKOpPOCTL MOE3/10B.

B Tospecrse (a — b)(a + b) = a® — b2 noMensieM MeCTAMH [PABRYIO H
nesyio vactH. loayaum

a?—b?=(a-b)(a+b).
DTO TONJICCTRO HABLIBAIOT QopMynoil pasnocmu wxeadpamos. Eé

NPUMEHSIOT JUISI PASJIONCHMSI HA MHOMNCHTENW PasHoCTH KBaJIPaAToB JIlo-
OLIX JIBYX BLIpaskKeHMit:

PA3HOCThL KBAJAPATOR JIBYX BHIPAMCOHHH paBHa NPOH3BeJeHHIO
pPasinocTH 9THX BIﬂpa)KOIIHﬁ H HX CYMMEI.

Ilpupeném npumepsl NpuMenenus (POPMYJILl PaszHOCTH KBAJPATOB.

Mpumep 1. PasiodHM Ha MHOMCHTONH Bhipaskenue 36 — a.
Tak kak 36 = 6%, To

36 —a?=6%-a?=(6 - a)(6 + a).

Mpumep 2. llpescTaBum B BHje npoussefenusn jpyunen 49x? — 1645

Jlanuuii ABYUSIeH MOKHO NPEJICTABATEL B BUIE PA3HOCTH KBAJIPDATOR.
TTonyunm

49x? — 16y° = (Tx)? — (4y°)* = (Tx - 4y°)(Tx + 15°).

YnpaxHeHus

883. PaznoxuTe Ha MHOMHTENH MHOIOWIEH:
a) x2 -y r) m?-1; x) p?-400; k) b2 §=
6) ¢? - 2% n) 16 - b% 3) y* - 0,09; an) % - n?;
B) @®-25; @) 100-x%  wu) 1,44 -a% ) % =
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889

.

890.

891.

892.

PasjioskuTe Ha MHOMHUTENIN:

a) 25x2 - y% n 9m? - 16n%; n) 9 - b2
6) —m? + 16n% e) 64p® - Blg%; K) 4a%? - 1;
B) 36a% - 19; ) —19a? + 16b%; n) p? - a?b?;
r) 64 - 25x% 3) 0,01n? - 4m?; M) 16¢2d? - 9a?,
Ilpejcrappre B BHJIE NIPOHIBE/ICHUA:
a) x2 - 64; r) -81 + 265y%; i) x%y? — 0,25;
6) 0,16 — ¢ n) 14462 — ¢ 3) cd? - a%
B) 121 - m?% e) 0,64x? - 0,49y% u) a’x? - Ay?.
Briuucaure:
a) 472 - 37% B) 1262 - 742 n) 0,8422 - 0,!5; 2
6) 532 - 63% 1) 21,32-21,2% o) [sg] - [4%] .
Haiijure snavenme .npo?n: ) ) : i
36 79% - 652 53% - 277 537 — 32
N 9 7m o P P
Haiijiure sHavenue BLIPaXKeHHSI:
2_31% 2 _ 1562 g -1,
a) 412 — 312 B) 2562 - 1562 M e
2 _ 942 2 _ 2, 63% — 27¢
©) 762-24% 1) 0,7837-0.217% ) 0.
Passioskure Ha MHOIKHTEINH:
a) x'-9; r) y*-p'; sk) bt — y'?; k) cf —d¥
6) 25— n; ) b —db 3) m® - nb; n) a* - 16;
B) m® - a% e) x5 - a'; u) a' - b M) 81 - bt
Pemure YpaBHeHHe:
a) x2- 16 = 0; r) a®-0,25=0; w) 4x2 — 9 = 0;
0) y*—-81=0; n) b+ 36 =0; 3) 25x%2 - 16=0;
n)%—x"‘:ﬂ; e) x3-1=0; ) 81x2 + 4 = 0.
Pemure ypasHenue:
a) m*-25=0; B) 9x2-4=0;
6) x2 - 36 =0; r) 16x* - 49 = 0.
IlpejcrasbTe B BUAE NPOU3BEJ@HHA:
a) ¢ - Ox%; r) a'vt - 1; k) 16m2y® — 9n';

6) 100y? - a5; n) 0,36 — x‘ay‘; a) 9x8yt - 1002%
B) 4x' - 25b% e) 4a? - bPc?; u) 0,81p%m* — 0,01x2

617 — 4477



893.

804.

895.

806.

897.

808.

899.

900. (3adava-uccaedosanue.) Bepuo Jiu, uTo eciu

Paznoxure Ha MHOMHTENN:

a) 64 -yt r) 25mb — n?; w) 64 — a'dvy;

6) x? - cf; n) 1 —49p'Y; 3) 16b%c12 — 0,25;

B) at - b%; e) 4y5 - 9a%; n) 81x%y% — 0,364%.
lIpesicTanbTe BhIpaskeHUe B BHJE 1IPOM3BEJICHMSI:

a) (x+3)2-1; B) (4a - 3)® - 16; n) (by — 6)2 - 81;
6) 64 — (b + 1)% r) 25— (a+ 7y e) 1-(2x - 1)%
PaznosmaTe na MHOKHTENH:

a) 9% — (1 + 2y)% r) (ba — 3b)? — 26a?;

6) (3¢ — b)? — 16¢%; n) (—2a? + 3b)? — 4a%;
B) 49x2 - (y + 8x)% e) b® — (x — 4b%)%.

ITpejicTapsTe B BHjle NPOHBREICHNSN:
a) (2b - 5)? — 36; B) (4 - 11m)? - 1; n) (5c - 3d)? - 9d?%;
6) 9 — (7 + 3a)%; r) p?—(2p+ 1)% e) a'— (96 + a?)?.

IlpegeraBuTe B BUAE 1IPOU3BENICHKA:
a) (2x + y)* - (x - 2y)% B) (m + n)? - (m — n)%
6) (a + by - (b+c)% r) (de - x)* - (2c + 3x)%

a) Jlokaxkure, 4To NPH JMIOGOM HATYPAJILHOM 11 3HAYCHHE BhIpaMKe-
nna (4n + 5)2 — 9 penwres na 4.

6) JloraxkuTe, uTO NpH JN0OOM HATYPANLHOM 21 3HAUEHHE BLIpaXxe-
aust (n + 7)2 — n? genures na 7.

Ha croponax npsiMoyroJiLiMka [ocTpoe-
HEI KBajipaThl (puc. 73). [lnomaas oanoro
KBajipata Ha 95 cm? Gosiblle wIomIAAH JApY-
roro. Haiijiure nepumMerp npaMoyrolibHHKa,
eCJH HIBECTHO, YTO JUIMHA NPAMOYIOJLHN-
Ka Ha 5 eM DoJibINe ero MHPHHLL.

p — TnpocToe yHcho, Gonbiiee Tpéx, To 3Ha-
yenue BLipaxenus p? — 1 kpatio 12.

1) TlposepbTe HPABHALHOCTEL YTBEPIKACHHSA  pu. 73

HA KOHKPeTHBLIX NpUMepax.

2) Paasoskure muorowien p? — 1 ua muoskurenn. OGeyuure, noge-
MY noJydeHnoe NpoHapejenue Kpatno 4.

3) OGeynure, nodyemy MoJdydennoe NPoMaBejleline JleiuTes na 3.
4) CpenaiiTe BLIBOJ.

Ilpejcrasbre B BUjle Kyba OJIHOWICHA BhlparxKeHHe:
a) 27a% B) 8b%; ) —27a%x5;
6) —8m?; r) —64p5 e) 64a®x?.
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902. IlpejcraBrTe MHOTOWIOH B BHJIC KBAaJ(PATA JBYUWICHA WIH BhIpaske-
HHSA, NPOTHBONOJOMHON KBAJIPATY JABYUJIeHA:

a) 0,252~ 0,67y +0,3% ) ~ta'+a*+ %

6) —a? + 0,6a — 0,09; r) —16m? — 24mn — 9n?.

Pemure ypaBnenue:

a) (5x — 1)(2x + 1) - 10x? = 0,8;

6) 18x2 - (9x + 2)(2x - 1) = 1.

904. TypuceT paccumTall, UTO €U OH BYIeT MATH K XKeJNe3Ho0POMHOM
CTAHIMH €O CKOPOCTLIO 4 KM /4, TO Ol03jlaeT K 1Oe3jly Ha lloJiuaca,
a4 eclii OH OY/IeT MITH CO CKOPOCTLIO H KM/4, TO NPHAST Ha cTaH-

IHIO 3a 6 Mun JIO OTTIpABJICHHSA Moe3jia. Kakoe paccTodnre JIoJixen
npoiTH TYpHCET?

g

JUtst pasnostenusi HA MHOMKHTENH CYMMLI KYGOB HCIONLIYETCs TOWK-
AecTBO
a3+b3=(a+b)(az—ab+bz). (n

KOTO Ha3LIBAIOT POPMyAoiL cyMMbl K606,
TOOLI JIOKazaThk ToMJecTBO (1), YMHOMHM JBYWIieH a +b mna
Tpéxwien a® — ab + b
(a + b)(a® — ab + b?) =
=a® - a’b + ab® + a’b — ab® + b* = a® + b°.

Muoskutenn a — ab + b2 B npasoii yactTn GopMynn (1) nanoMuna-
et Tpéxwien a’ — 2ab + b?, KoTopHIl paBeH KBajpaTy pasHOCTH a M b.
Oanako BMeCTO Y/IBOCHHOrO NPOHU3BEACHHA @ H b B HEM CTOHT ITPOCTO MX
nponaseienue. Tpéxunen a — ab + b* HasuiBalOT HEROANLIM KEADPAMOM
pasnocmu a u b, Urak,

CYMMa KYGOB JIBYX BHIDasKeHWH paBHA NPOM3BEJIeHHIO CYMMBI
ITHX BHD&}K@HH“ H HeloJHOro KpaJipaTa HX pasHOCTH.

Hpumep 1. Pasziokum Ha MHOMKHTENH MHorowien 27x% + y5,
» JIannBIH MIOTOWJICH MOXKHO NPEJICTABHTE B BHJIC CYMMEI KYGOB JIBYX

BLIpasKeHHii:
27x% + i = (8x)® + P,



lipumenus qopmyny (1), nonyuum
(3x)% + ¥ = (3x + y)(9x2 — Bxy + y?).
Hrak,
27x% 4 ¥ = (3x + y)(9x? - Bxy + ).
Jlns pazno:KeHusi HA MHOMKHTENH pPAa3HOCTH KYOOB HCIONL3YeTcs

TOMJIECTBO
—b? = (a - b)(a? + ab + b?), (2)

KOTOPOe HABLIBAIOT (POPMYR0iL paznocmu Kyboe.

Yrobul A0Ka3aThH TOM/IECTBO (2), npeobpasyeM [POU3BejIeHHe JIBY-
unena @ — b n Tpéxunena a® + ab + b?, KOTOPEIH HABLIBAIOT HEMOAHGLIM
keadpamom cyMmbl a u b:

(@ — b)(a® + ab + bz) =
=da® + a’h + ab® - a’b - ab® - b3 = a® - b5,

Pasnocrs kyGoB JIBYX BLIDAYKeHHH pABHA NIPOHBBECHHIO PABHO-
CTH DTHX BLIDKCHUH H HENoJIHOro KBaJApaTa WX CYMMBI.

Mpumep 2. PazjioHM Ha MHOKHTENH MHOTroWIen m® — nd.

IIpejcTaBuM JlaHHEIl MHOTOUWIeH B BHJie Pa3HOCTH KyGORB JIBYX BLIpa-
JKeHuit 1 npuMenuMm popmyny (2). [Honyuum

mb% — n® = (m?? — n? = (m? — n)(m* + m2n + n?).

YnpaxHeHus

905. Pasznoxure Ha MHOMHTENM MHOIOMJIEH:
a) x%+ % B) 8 +a®; n Bl
6) m?® - n%; r) 27 - y%; e) 1-c?
906. Ilpumenure GopMysy cyMMEI KYGOB KM (POPMYJITY pasHocTH kKyGon:
a) ¢ —d3 B) x% — 64; )[)ya—l;
0) p* +q% r) 125 + a% e) 1+ b

907. llpejicTaBbTe BRIpAXKEHHe B BHJ@ CYMMBI HJIM DasHOCTH KyGoB
M PasiioIKHUTE ero Ha MHONCHTEIH:
a) 8¢ -1;  b) 8- 1a% n) 125a3 — 64b?;
6) 1+ 2755 r)-élzm3+1000; e) thy
908. PaznoxuTe HA MHOMKUTENN:
a) 8 - m®; B) 64x3 + 1; n) m3 - 27n3%
6) ¢34+ 27; r)l—%pz; e) lqs;:‘-ula*‘

181



182

909. 3anumKuTe B BUAEe NPOH3BEICHUS BhipajkeHHe:

a) x% -y B) m®~nd  n) af+ 0%

6) ab+ b3 r) p*+ kY% e) x¥— gl
910. PasiomuTe Ha MHOMKHTENN:

a) ¢ + b% 6) a’ - b5 B) x%-8; r) 27 + y'.
911. 3anMInKATe B BUJC NPOHIBEICHHS:

a) —x® + yb; B) —a"‘+%; n b+ 1;

6) 8-p% 1) —%—D‘; e) x6 + yb.

912. llpepcraspTe B BHJe NIPOU3BEIeHUH:
a) a®t® - 1; B) 8 — a®c% N xSys — o
6) 1+ x%%; r) m3n® + 27; e) a* — m*nY.

913. JlokasuTre, UTO 3HAYCHUE BLIPANKEHWS:

a) 327% + 173° penurcs na 500; B) 211% + 129° genurca na 17;
6) 7313 - 6313 genures na 100; ) 356% — 2453 jenmres na 3.

014. JlenuTes JIH 3HAYeHMe BLIPAMKeHUS:
a) 383 + 37% na 75; 6) 99% — 743 na 25?7

915. IlpeacrapbTe B BHJIe MHOIOWICHA:
a) (11¢? + a@®)(-a® + 11c%); B) (0,3¢c - 0,2d)(0,2d - 0,3¢);

6) (0,8x + y*)(-0,8x — y*); r) (6x* — 4x)(-6x% — 4x).
916. JlokaxxuTe, UTO PABEHCTBO He SBISETCH TOXK/IECTBOM:
a) x'+4=(x+2)% 6) (x -2)(2+x)=4 - x2.

917. Pemure ypanHenue:
a) (2x - 32 —-2x(4 + 2x) = 11;
6) (dx-3)(3 + 4x) - 2x(Bx-1)=0.

YeMy paBHO NPOW3BE/IEHNE PA3HOCTU [IBYX BLIPAXEHNA U UX CYMMbI?

HanuwuTe COOTBETCTBYIOLLYI0 (HOPMYNY W AoKaXuTe eéd.

Yemy paBHa pazHoCcTb KBAJPATOB JIBYX BLIpAXeHWA? Hanuwure coort-

BETCTBYIOULYIO (QOPMYITY.
Hanuiute dopmyny cyMmbl KyGoB. MNpoBeauTe N0Ka3aTenkcTBo.

Hanuwmte dopMyily pasHocTv kyGoe. MpoBeauTe [0KA3aTeNLCTBO.

Paanoxure Ha MHOXUTENU MHorouneH 16¢2 — 1; p? + 8; m® — 27.



NPEOBPA30BAHME LIENIbIX BbIPAXXEHUWA

Bupamelmu, COCTABJIEHHBIE M3 UYHCEJ] M [NepeMeHHBIX € 10-
MO B JeHCTBHI CIOKeHHs, BHIYUTAHUA W VMHOXKeHHH, HA3LI-
BAIOT YeAbtMU eblpaXeHusMu (MPOHIREICHTHE OJIHHAKOBLIX MHO-
JKUTENICH B 1eJiom BLIPAYKCIHH MOYKeT OLITEL BAIIMCANO B BHJIC
cTelnenu). K nenwm oTHOCAT M BRIpAXKeHHUHA, B KOTOPLIX, KpoMe
JeHCTBHIA CHOMEHUH, BLIUNTAHKS U YMHOXKEHHH, HCIIJIL3YeTCH
JeJieHHe Ha UHCI0, OTJHUMHOe OT HYJIH.

Muorowiens u, B YACTHOCTH, OJIHOUJNCHLI ABASIOTCS NEALIMK Bhi-
paxcenuamu. Hanpumep, 3,5x%y — 4xy? + 10x — 0,5y —ga%cﬂ — 1e-
npie peipaskenns. [IpHMepaMn HeliLiX BRIPAXKEHHIl cJIYIKAT TakHe BLIpa-
SKeHUS:

1047 + Bx + y)(x? ~ 10y%), 2b(b% - 10¢?) - (b + 2¢2),
303 = M
b

7 "
Bripaxkenue x + T 5(x — 1) ne sipJisieTcs MeJiLIM, TAK Kak B HéM
-

+ 2,bac.

MCIIONB3YETCH JleJleHHe Ha BhipaXkenue ¢ lepeMeHHo.
Bripascenne 10y° + (3x + y)(x2 — 10y?) apnsgerca cymmoii ojHouse-
Ha 1057 u npouspeflenns Muorouwlenos 3x + y u x* — 10y%. Bripaskenune
2b(b* — 10c%) — (V% + 2¢2) apnsieTcsi pasnoCTLIO MY NPOHZBE/CTHEM
oanounena 2b n Muorounena b — 10¢? u muorounenom b? + 2¢?. Mul ana-
eM, UTO CYMMY, PABHOCTL M [POM3BEleHHe MHOTOWIEHOB MOMKHO 1Ipeod-
pazoBaTh B MHOIOWIEH, HO9TOMY Ka)c/ioe M3 HTHX 1eJILIX BhIpaskeHHi
MOXHO NPeACTABHTEL B BHJe MHOTOYJICHA.
ala + 2c)
5

Buipaskenue 3a? — + 2,bae oTnuvaeTcsl OT paceMOTPEeHHLIX

TeM, UTO B HEM COJICPHLHTCSH JICJIeNHe Ha YHCN0, OTHAHYIOe OT Hyid. Eenn
JieJieHHe 3aMeHUThL YMHOMKeHHeM Ha yucio, GGDRTHOE AeJIUTeNlln, TO [Ho-

JIyaHTesl BRIpaskenue 3a? — %a(a + 2¢) + 2,5ac, roTopoe, KAK H Npejibi-

JIVIIHe BLIPAsKenusi, COCTARICHO W3 MHOTOWICHOR ¢ TIOMOINLIO JICHCTBHI
CJIOMKEeHHA, BLRIYHTAHHA, YMHOMKeHHA. IIOB’I‘OMY oTO Iieyoe BRIpaXXeHHe
TAKMKEe MOMHO NpeJICTABHTE B BHIe MHOIMOWJIeHAa.

JlioGoe nesoe BLIDpAJKCHHe MOXKHO NPeJICTABHTL B BHAe MHOIO-
HieHa.
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IMpumep 1. Ilpejeragum B BHe MHOMOWIEHA BLIPAMEHHe
(x%+ 2)% — (x — 2)(x + 2)(x? + 4).

» Umeem
(xt+4x2 4 4) -~ (22— A) (22 + 4)=x? + 4x2 + 4 — 21 + 16 = 422 + 20.
BHAUMT, JAHHOE BRIPANKEHHE TOMJECTREHHO PABHO MHOTOUWIEHY

npH

4x? + 20.

[TpeoGpaszopaine MeNOT0 BRIPAKENWS B MHOTOWICH HENOJL3YeTcs
pelleHHy YpaBHeHHI, JJOKABATEJILCTBE TOMKIAECTB, B 3ajauax Ha Jie-

JIUMOCTL B T. 11

n pumep 2. ﬂOK&.}KEM, UTO HH MPH KAKOM IeJIOM n 3aHAUYeHHe Bhipaxxe-

(

Ynp
918.

919.

£

uus (n+ 1)(n—1)—(n — 6)(n + 2) ne penurest na 4.

© YupocTuM jlaHHoe BhipajKeHue:

n+ 1)(n - 1)—{n. 6)(n+2) (n2=1)—=(n?-6n+2n-12)=
=n?2-1-n?+6n-2n+12=4n+ 11.

Mul npejicTaBuan fanHoe Beipakenue B puje cymmel 4n + 11, Tlpn

MoGoM HeJIoM it 3HAYeHHe MePBOro CIAraeMoro JeiUTes Ha 4; BTopoe

cnaraemoe — uncyio 11 — He genwures Ha 4. Ilosromy npu noéom ne-

JIOM 1 3HAUeHHe cYMME! 4n + 11, a sHAUMT, ¥ 3HAUEHHEe HCXOJHOrO

Bhipaskenust (n + 1)(n — 1) — (n - 6)(n + 2) ve penurcs Ha 4.

aXKHeHua

s 9x——

2
Kakue uz Buipaxcenuit 2x%y, 4a? — b(a - 3b), :T 3

37 8
ABIAIOTCS MeNBIMH?

IIpescrannTe B BHJIC MHOIOYJICHA:

a; cymmy mMHorowiena x° + 7x? + 8 u npoussefieHnss MHOIOUIEHOR
~6x+4dumx-1;

6) pasHOCTL NPOHSBeleHUs MHorowienos a®+T7a-4 W a-3

¥ MHorouwiena a® + 4a? — 29a + 11

IIpeobpasyiiTe B MHOPOUJICH:
a) 4(m — n)2 + 4m(m — n); B) (y+ 72 -2+ 10)(y + 4);
0) Sx(x—y) - 2(y — x)% r) (x - 5)(6 + 4x) - 3(1 — x)%

921. YnpocTHTe BLIpas@teHHe:
a) (8m —a)(a + 3m) — (2a + m)(3a — m);
6) (x — 4y)(x + y) + (x — 3y)(3y + x).

922. Bnasa, utroa=2x -5, b=8x+ 1, ¢ = 4x — 2, npejicraBuTe B BHJE
MHOrOWIeHa ¢ [lepeMeHHOH X Bhlpaxkenue ab —

923, JlokaxkuTe, uTO HW NPH KAKOM IeJOM n 3HAYCHHE BLIPAXKEHHHA

(2n+1)(n+5)—2(n+3)(n-3)—(5n + 13) He penuTcs Ha 6.



924,

.

925

926.

927.

0928.

029.

030.

931.

(Mnrs paGomwst & napax.) Buniiure BMecTo MHOI'OTOUMH B Bhipa-
MeHue

(n+8)(n—-4)—(n+3)(n-2)+...
NPONYHEHHOe YHCJIO TAK, YTO0LI MOJYUHJIOCH BhIPAXKeHHe, 3Have-
HHe KOTOPOTO NpH JM060M [eJloM n JlelinTes Ha 3.
1) IIpeoGpasyiiTe B MHOrOWIeH Ka)kjoe U3 NPOM3BeJeHHN ABYwe-
HOB M BLINOJHHUTE BLIYHTAHHE.
2) OGeypuTe ApyIr ¢ IPYroM, KAKOMY VCIAOBHIO JOJIZKHO YIOBJIETRO-
PATE NPONYINEHHOe YHCHO.
3) BuMimmTe BMecTO MHONOTOYMSI KaM(ILI Kakoe-nubo wwueno,
VIOBACTBOPAIOIICE YCHOBHIO 3aJIaUH.
4) IlposeprTe Apyr y Apyra, NpaBHJLHO JIH BHINOJHEHO 3ajlaHKe.

Pemute ypasHenue:

a) x(x +2)(x - 2)— x(x2-8) = 16;

6) 2y(dy — 1) - 2(3 - 2y)? = 48.

Pemure ypasuenue:

a) X2(x+2)-x(x+1P=5x+9;

06) (y-3P+3+2)(y—2)=9+ 4%

JlorasuTe, 4TO 3HAYCHHE BRIPASKEHAS He 3ABHCHT OT 3HAUCHHS Te-
peMenHoM:

a) (@a—1)(a@®+ 1)(a + 1) - (a® - 1)? - 2(a? - 3);

6) (a® - 3)* —(a - 2)(a®> + A)(a + 2) - 6(5 - a?).
Yupocture BhipaskeHue:

a) (y ~ 3)(@* + Ny + 3) - (24* - y)* -~ 19;

6) (1 —a)(l-a®+(1+a)l+a’)—2a(l +a)(a-1).
JlokasHuTe TONKJECTBO:

a) (a - 3c)(de + 2a) + 3c(a + 3¢) = (2a - ¢)(3¢ + ba) - 8a*;
6) (1 - 2b)(1 - 5b + b2) + (20 — 1)(1 - 6b + b2) = b(1 - 2b).

“peJlQTSBBT(? ﬂallllldﬁ Tpé)('—lﬂ(!ll. eCJIH 9TO BOSMOXIHO, B BHJIe KBaJl-
paTa JIByUJieHa HIH B BHJIe BhIPpAXXeHHHd, NPOTHBONOJOMKHOID KBaj-
paTty JAByusieHa:

a) 25y% - 15ay + 9a% B) 462 + 0,25¢2 - 2be;

6) 15ab - 9a? - Gibz; r) 0,36a? + 0,04y* - 0,24ay.
PazjomxuTe Ha MHOMKHTENH:

a) —20x1y? — 35x%y%; B) —1,2a% + 1,2b%;

6) 3a’*b?c + 9abic?; r) 7,2x%* - 1,8x1y°%
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932. OT JIcPeBHH 10 CTAHIMH BEJOCHIIRJHCT eXall ¢o CKopocThio 15 km/u,
a ofpaTHO OH BoaBpallalics co ckopocThio 10 kM/a. Haljaure pac-
CTOSTHHE OT JIePeBH# JI0 CTAHIMHA, CCJIH W3BECTHO, YTO HA 00pATHLIH
NYThL BeloCUINefHCT 3aTpaTuia Ha | u Gonkille, UueM HA OYThL OT Jie-
PeBHN JI0 CTAHIMU.

933. Mz nynkTa A cBA3HOM JOCTABWI JioHecenne B nynkT B 3a 30 Mun.
Ha ofpaTHoM IYTH OH YMEHBLINWJ CKOPOCThL Ha 1 KM/4 M 3aTpaTHi
Ha aopory 36 mun. OnpejienuTe, ¢ KAKOH CKOPOCTHIO [IEJI CBA3HOM
U3 NyHKTa A B uyukr B.

Jlns pasinodkenus MHOTOWICHOB HA MHOMHTENH MLl [IPAMEHSIIH
BRITECenHe obIero MHOKHTeNs 3a cKo0KH, MPYNNHPOBKY, QOPMYIE CO-
KpalénHoro ymuo:kenusi. Muorja ypaéresi pasjosKHTh MHOIOWIEH Ha
MHOMHTENH, NPHMEHHMB HOCHeJoBaTeNLHO HecKoNbKo crnocoGoB. [lpwu
OTOM HAUYMHATL peodpazoBalue cJejiyer, ecjld 5TO BOZMOJKHO, ¢ BhiHece-
HHSA 0DIEero MHOMCHTENS 34 CKODKH.

Hpumep 1. Paznokum na MuodxcuTesn muorousien 10a° — 40a.
» Ynensl oToro MHoroujiena MMeloT oMk Mmuoxkutens 10a. Buinecem
ATOT MHOMKHMTENL 34 CKODKH:
10a® - 40a = 10a (a? - 1).

Pasnoxenue Ha MHOMKHTEIH MOMHO NPOJIOJIIKHTEL, IPHMEHHB K BLI-
pasxkenuio a’ — 4 GopMyJly pasHocTH KpajpaToB. B pesyibTate no-
JIYUHM B KauecTBe MHOMCHTeNeH MHOrowWIeHbLl Golee HH3KHX cTe-
MeHeH.
HUmeem

10a(a? - 4) = 10a(a + 2)(a - 2).

Bnaunr,
10a® — 40a = 10a(a + 2)(a - 2).

Npumep 2. Pazsyioum Ha MHOMHTENH MHOrOYJIeH
ab® - 3b% + ab’y - 3b%y.
» Crauasa BeIHeceM 3a ckoOkM obmuii MHOKHTeNL b?:

ab® — 3b% + ab’y - 3b%y =
= b?(ab - 3b + ay — 3y).



IlonviTaemMesi Tenepp pasjioUTh HA MHOMHTENH MHOIOWIEH
ab - 3b + ay - 3y.
CrpynnupoBas NepBulil WieH cO BTOPLIM M TPeTHIl ¢ 4eTBEPTLIM, Oy-
JieM MMeTh
ab-3b+ay - 3y=bla—-3)+yla - 3)=
= (a - 3)(b + y).

OKOHYATENBHO HONYUHM
ab® — 3b% + ab?y — 3b%y = b%(a - 3)(b + y).

II p nMep 3. Pasnomum na MEOKATENH MHorowIien a? — dax — 9 + 4x2,

CrpynnupyeMm nepshiii ! BTOpOiH H qernep'run YieHsl MHOroWJeHa.
Ionyunm Tpéxuien a? — dax + 4x?, KOTOPLIT MOMKHO HpEACTABUTE
B BHJIe KBajlpaTa pasHOCTH. lloa'romy

—dax-9+4x2—(a3 dax + 4x?) - 9 =
=(a - 2x)* - 9.

llonyuentoe BuIpa)keHHe MOMHO PazJOXKHTL HA MHOMKHTENH 110
popMyJie pasHOCTH KBajpaToB:
(@a—-2x)P-9=(a-2xP-32=(a - 2x - 3)(a - 2x + 3).
CnepoBaresbno,
~dax - 9+ 4x%=(a - 2x - 3)(a - 2x + 3).

BaMeTHM, UTO HPH PABJIOMEHHH MHOIOWIeHA HA MHOMHTENH HMeloT
B BHJLY NpeJICTABICHHE ero B BU/e NPOUBBeleHns HeCKONLKUX MHOrowe-
HOB, B KOTOPOM XOTsl GLI JiBa MHOMCHTEIISI ABJSIOTCS MHOIOWICHAMH He-
HYJNeBO# cTeneHM (T. e. He ARIAIOTCA UHCIAMH).

He rasxaLIif MHOTOUJIEH MOMKHO PABJIOJKHTE Ha MHOKHTENH. Hanpmu-
Mep, HeJib3sl PARJIOKHUTE Ha MHOMKHTeNH MHorowiennsl x2 + 1, 4x? — 2x + 1
HT. Il

PaceMoTpuM NpUMep HCTIONL30OBAHASA PA3NOKeHHS HA MHOMHTONH
JUIsE YIPOIEHHsT BLIMHCICHHA ¢ MOMOIILI0 KaILKYJISITOpa.

IIpumep 4. Haitném ¢ noMolnbio KaNLKYJISTOPa 3HAYEHUe MHOTIOWIeHa
5x°+ 2x2 - Tx + 4 upn x = 1,2,

- Eenu BHINONHATE )r.enc'rnmi B NpPpHHATOM nop!mke. TO CHavala
upuaéTes HaiiTH sHauenus Buipaxennii x¥ - 5, x? - 2 u Tx, sanucars
pesysikTaThl Ha OyMare HJH BReCTH MX B NaAMATh KaJlbRyJsiTopa,
a 3aTem Ilﬂpﬂﬁ'l‘}l K jl(lﬁ(‘:‘]‘BHSIM CHAOMKeHHHA W BEIMTMTAHHSA. OI[HSIKG He-
KOMBIH pesyJILTAT MOXKHO TIOJIYUHTE TOpasjio Mpole, eclin npeodpa-
30BaTH JJAHHLI MHOroOWIeH cieayoimum ofpasomM:

x4+ 2x2 - Tx+4=(5x2+2x - Nx +4=((5x + 2)x - T)x + 4.

Buinonuus Beuucnenus ais x = 1,2, naiijgém, uto sHaueHue MHOTo-
wieHa pasHo 7,12,
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YnpaxHeHus

934.

935.
936.

937.
938.

939.

940.

941.

942,

943.

944.

945.

946.

947.

PasjioseuTe Ha MHOMKHTENIH MHOPOUJICH!

a) 5x2 - 5y%; B) 2ax? - 2ay?%; n) 16x% - 4;

6) am® — an?; r) 9p% - 9; e) 76— 27¢%.
lipencrasbTe B BHJle HPOM3Be/leHHA:

a) y3 —y% 6) 2x — 2x5; B) 81x2— x%; r) 4y® — 100y°5.
BLInonH|Te pasnomkenne HA MHOMUTENH:

a) mx? - A9m; 6) ab® - dac?; B) 4b° - b; r) a® - ac?.
Tokasxure ToxjiecTso a® — b8 = (a — b)(a + b)(a? + b?)(a* + bY).
PasznoskuTe HA MHOXKHTENN:

a) p'- 16; 6) x' - 81; B) ¥ - 1; r) a' - be,
Pasnosure Ha MHOMHTENN:

a) 3x? + 6xy + 3y r) 6p® + 24¢% + 24pq;

6) -m?* 4+ 2m - 1; n) 45x + 30ax + Sa’x;

B) —4x -4 - x% e) 18cx? — 24cx + 8ec.

Pasnoskure Ha MHOMHUTenH Buipaskenue x® — y% npencrasus ero
B BHJIe: 4) pas3HoCcTH KBajpaTon; 0) pazHocTH KyOoB.

BuinonuuTe pasioxenue Ha MHOMHTENH:

a) 2m? — 4m + 2; 6) 36 + 24x + 4x%; B) 8a° — 8b%; r) 9ax® + 9ays.
Pasnoskute HA MHOXKHTENH:

a) dxy + 12y — 4x - 12; B) —abe - bac — 4ab - 20a;

6) 60 + 6ab — 30b — 12a; r) a®+a%b + a® + ab.

IIpescTaBsTe B BHIE NIPOU3BEeHMA:

a) 45b + 6a — 3ab — 90; B) ac' - ¢t + ac® - ¢

6) —5xy — 40y — 15x — 120; r) - x%y + x2 - xy.
BuinonnuTe pasioenue Ha MHOKHTEIH:

a) x2-2xc+c2-d% B) p? - x? 4+ 6x - 9;

6) 24 2+ 1-a? r) x2-a?- 10a - 25.

Pasnoskute Ha MHONKHTENH:

a) x% 4 2xy + y? - m% B) b? - % - 8b + 16;

6) p? - a? - 2ab - b%; r) 9-e¢?+a? - 6a.
PasjiosuTe Ha MHOKHTEIIN:
a) x> -y - x - y; B) m+n+ m?® - n%

0) a> - -a+b; r) k2-k-p?-p.
IIpesicTapLTe B BUJIe POU3BE/ICHHSI:
a) a-b+a?-b%4 6) c2+d-d?+ec.



948,

949.

950.

951.

952,

053.

954.

0955.

956.

(ns pabomer & napax.) Uctonbays KalibKyIsiTOp, HaWiUTe 3HA-
qenue Maorowiena 3,5x% - 2,1x% + 1,9x - 16,7 npu x = 3,7.

1) TlyeTh ofiui M3 BAC BHIYHCIMT ¢ NOMOILI0 KANLKYISITOpPA CHA-
yaza 3ZHAYEHHS KamJAoro wieHa MHOIOWIEHA, 3aTeM 3HaueHHe
MHOT'OUWJIEHA, A JIPYro# BEIIOJIHUT NpeodpazoBaHHe MHOTOWIEHA 10
oOpasiy, nupejjioxeniomy B npumepe 4 na c. 187, sarem cpenaer
BRIYHCACHHS ¢ MOMOINLI0 KallbKYISATOpA.

2) OrmernTe 3aTpaTy BPEMeHH HA BLINOJHEHHE 3aJlAHMs B KANJIOM
cayuae.

3) CpaBHuTe noJiyueHHLIe Pe3yJILTATHI M BpeMs, 3aTpaueHHoe Ha
pelieHHe 3ajjaun.

Pemurte ypaBuenmne:
a) ¥*-x=0; B) 23+ x%=0;
0) 9x — x3=0; r)y 5xt - 20x2=0.

Pemwure ypannenue:
a) x*+x=0; 6) x° - 2x2=0.

ﬂonmnre, UTO 3HAUeHHHA MHOI'OWIeHa Iz = X [IPpH IeJIBIX 3HAYEeHH-
X X KpaTHnl uucny 6.

HOHR)KHTO. HTO pasHoCTh KBaJIpATOR JIBYVX [ocJie/OBATeNbBHLIX
HOYSTHLIX YHeeN JleJIUTes 1na 8.

JlokaxuTe, UTO eCHH K MPOH3BEJICHHIO TPEX NOCHE/IOBATENLHLIX 1e-
JLIX uKceN MPHOARUTE Cpefiliee U3 HWX, TO TOJyueHnas cymma 6y-
JleT pasBHa Ky0y cpejHero uMcia.

YrupocTHTe BRIpaskenHe W HAIIUTE ©ro 3HAYCHHE NPH YKABAHNOM
3HAYEHUH NepeMenioi:

a) (6x — 1)(6x + 1) - (12x - 5)(3x + 1) upu x = 0,2;

6) (5 + 2x)%2 - 2,5x(8x + 7) npu x = -0,5.

He BeinosiHgs nocTpoeHus, HAHAHTEe KOOPJIHHATE TOYEK Nepeceye-
HHS € OCSIMH KOOPIMHAT rpaduka QpynKIHn:

a) y=10,24x + 6; B) y=-0,6x + 4,2;

06) y=-bx - 1,8; r) y=-x-3,8.

[MokaxuTe, Kak NPHMEPHO PACIIONOMKEH B KOOPAHHATHON MJIOCKO-
CTH rpadMi PYHKIHH:

) y=-09x+4 B y= 5 A y=-9.5
0) y=2,3x; r) y=-9 e) y= 4%.
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ﬂDHBe,l]MT e nNnpuMep uenoro BelpaXeHna U BeIpaXKeHWUA, He ABNndaioLe-
rocs uensm.

Kakue NecTBUS HAfl0 BLINONHUTL W B KAKOM NOpsifike, HToOk npej-
CTaBUTL LL@Noe BuipaxeHue 4x (3 — x)2 + (x% — 4)(x + 4) B BUIE MHO-
rouneHa?

Kakue cnocoGbl pasanoXeHna MHOMoYNeHoB Ha MHOXWTEeNnW Bam
N3BECTHLI?

Has mex, kmo xouem 3nambv Goavuie

nevYneH B

Bam mspecTHBl QOpPMYJILI KBajpaTa cYMMBLI H KBaJIpaTa pasHoCTH,
Ky0a cyMMEI ¥ KyGa pasnocTH. Tak KaKk pasnocTh @ — b MOXKHO paceMaT-
PHMBATE KAK CymMMYy a + (—b), To B KaMJOM clyuyae MOXKHO FOBOPHTE He
0 ABYX (popmyiax, a o0 o/|HOH — KBajJipaTe JIBy'WIeHA W KyGe JBywieHa:

(a + b)* = a® + 2ab + b2,
(a + b)* = a® + 3a’b + 3ab? + b°.

Herpynno noayunts (GopMyJisl jUisi BO3BeJCHHS JBYWICHA B YeT-
BEPTYIO, MATYIO ¥ T. JI. cTenelL. [[oNyYuTL MX MOMKHO NMOCHeIOBATENLIO
OJIHY B3a JIPYroi, yMHOMasi MHOTOWIeH, BAIMCAHHEIA B NPABOH uyacTH
npejamecTsyomei popmynul, Ha a + b. Hanpumep:

(a + b)Y = (a@® + 3a®b + 3ab? + b*)(a + b).

YMHOMEHHe BLITIOJHHAM «B CTOJNOHKS:

a® + 3a®b + 3ab® + b3
a+b
a' + 3a’b + 3a’’ + ab®
a’b + 3a*b® + 3ab® + bt
at + 4a°b + 6a’b® + 4ab® + bi.

Hrak, (a + b)t = a' + 4a°b + 6a%® + 4ab® + bl.
YMHoKasn NpaByio YacTh HTOIO paBelcTBa Ha @ + b, noaydum gop-
MYJy NATOI CTeneHH JBYUJeHa:
at + 4a%b + 6a?b? + 4ab® + bt
a+b
a® + 4a'b + 6a°b* + 1a’b*® + abt
ath + 4a*b® + 6a’h3 + 4ab? + b®
a® + ba'b + 10a%b? + 10a’b® + 5ab* + bb.




Buaunr,
(a + b)* = a® + 5a'b + 10a%b? + 10a?b? + Sabt + bb.

Jlnst Toro urodhl 3aMETHTh 3AKOHOMEPHOCTL B (hopMyJie n-i cTenenu
ABYWIeHa a + b HpH pasJIHuHBIX 3HAYEHMAX 71, BLIMINEM MX, HauUHAA
¢ n=1 1 3akanuupas n = H.

(a+b)=a+b,
(a + b)® = a® + 2ab + b2,
(a + by = d® + 3a® + 3ab? + b3,
(a + b) = a* + 4a®b + 6a?b? + 4ab® + b?,
(a + b)® = a® + ba'h + 10a°? + 10a’t® + 5ab’ + b5,
PaccmaTpuBasi 5TH GOPMYJILI, MOMXKHO BAMETHTE, UTO B [IPABOHA YACTH
RAMCION M3 HUX 3allHCaH MHOPOUJIeH, cojlepykaimui n + 1 unenos, rjpe
n — TNoKazaTelib CTeNeHH JIBYUJIeHA.
Tleppuiii wien Muorowiena pagen a”, T. e. panen NpoMsBeiennio a”
u bY. Jlanee npu nepexoie K KaskJ0My NOCHEAYVIOIEMY WIEHY OKA3ATeNlh
CTelleHH ¢ yMeHblnaeTes Ha 1, a nokasareian crenenu b ypeiuumuBaercs
Ha 1, T. e. cyMMa [loKasaTeleil cTelleHed B KaMUJIOM CIAIaeMOM paRHa n.
Caosxenee oGeTouT jeno ¢ koadpuinedrTamu. Yrobul BLISIBHTEL 3aK0-
HOMEPHOCThL B HX 00pAZOBANWH, BHIITHINEM [0 MOPSJIKY B CTPOKY KOMD-
DHIMEHTH MHOTOYMJICHOB NPH 1 = 2, a 3aTeM nNpu n = 3:

: e |

1 3 31

Bo propoit eTpoke nepBeiii M nocneiHUi KoaPUIHEHTH paBHLl 1.
Herpyano saMeTuTh, UTO BTOPOH KOMMPMUIMEHT MOMHO [OJIVUHTL, CIHO-
JKUB 3allHCAHHLIC HAJl HAM 9Hcia | v 2, TpeTHil — CJOMKHB 3allHCAHHEIC
HaJl uuM umesia 2 1 1.

Ilo Tomy e NMpaBmIIy MoJyYacM CTPORY JUIA n = 4 W3 CTPOKH, 3alH-
caHHoOM ana n = 3:

1 3 3 1
1 4. 6" 4 31
AHANOrHUHLIM 06pa3zoM W3 CTPOKH
1 4 6 4 1

MOXKHO NOJYYHTEL CTPOKY, B KOTOPOiH BRINMCAHLI KOMPGMUIIHEHTL MHOTO-
YieHa, MoJYYeHHOro [1PH BO3BEJICHHH JIBY'WIeHa a + b B naTyio cTelnensb:

1 4 6 4 1

1 510 10 5 1

IogMeuennyw 3aKOHOMEPHOCTH HeTPY/HO 00OCHOBATH, €CJIH Mpo-
ANAJIH3HPOBATE NPHBCGHILIC paliee NMPUMEPRl Ha YMHIOMCHHE «B ¢TOJ-
GuKs MHOrouwsiena a® + 3a’b + 3ab® + b® na apyunen a + b u MHorousnena
at + 4a°b + 6a®b? + 4ab® + b* na asyunen a + b.
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Eenn podasuts crpory st = 0 (upu a # 0 unu b # 0), To Koagpu-
IMEHTHLl BCeX CTPOK MOMHO PACHOJIOMKHUTL B BHJle TPeyroJbHUKa:

n=10 1

n=1 1 1

=2 12 1
n=3 1 3 3 1
n=4 1 4 6 4 1
n=>5 1 510 10 5 1

B HéM ¢60KOBLIE CTOPOHLI» COCTOSIT U3 eIHHHIL, & KAKI0e U OCTANL-
HBIX UMCeJ) PABHO CYMMe JIBYX UMcell, 3allMCAHHBLIX HaJ| HUM. DTOT Tpe-
YIroJIbHHK HasblBaloT TpeyroiabHukom llackansi no mMeHH MaBecTHOro
(pannysckoro yuénoro buesa [lackans (1623—1662) — maremaruka,
(pusuka, (Quaocoda ¥ JHATEPaTOpa, OINMCABIIEIO TAKOW TPeyrolhLHUK
B CROEM 3HAMCHHMTOM TpakTaTe «06 ApUPMETHUCCKOM TPeYIoJILHHKEes .

IMpoponskas sanuuck N0 NOJMeUEeHHOMY HPABHJY, MBI MOMKEM HOJY-
UHUTL CTPOKY KoadupuilnenTon juist n =6, 7, 8 u 1. 1. B (hopmylie

(a+b)y'=a"+na b+ ...+ nab" ' + b".

CymecTeyer cnocol, Mo3BONSIIONAI cpasy HaiTH KodDPHITHEHTL
MHOTOWIeHa Jinfg 3ajanHoro n. OJIIJRKO oTOT crnocold cBA3aH ¢ MOHATHI-
MH, KOTOpPLIE BAM NOKA HEH3BECTHLI.

OTMeTUM elld OHY MHTepPecHYI0 3aKOHOMEepPHOCTh B TPeyroJibHHKe
IMackansa. Cymma koappuimenTop npuy n =0, n=1, n =2 1 1. JI. paBHa
coorpercTeenno 20, 21, 22 2% y 1. i, BooGle B papeHcTpe

(@+b)y'=a"+na" 'b+...+nab* -1 + b*

cymMa KoxupuIlMeHTOB MHorowieHa pasia 2", YGeauTLcsa B 9TOM MOXK-
HO, NOJICTABUB B 9T0 paBedHcTBo a =1 u b=1

YnpaxHeHus

957. HanuwmuTre cTpokH Tpeyroisiuka llackans jua n=6; n=T.

958.] Uenonkays tpeyronbauk ITackans, nandimure GopMysy JUisl 1mec-

TOH cTeneny Japydiiena a + b. IlpopepuTe peaynnLTar, YMHOMKHE Ha
a + b muorounen, pasuutii (@ + b)".

959. Hanummure popmyay:

a) cellbMOH cTelleHH ABYUJIeHa; () BOCLMOW CTENeHH JBYUJIeHa.

960. HMcnonbsya (popmyiy derBéproil cTenenud ABywiena, npeodpasyiire
BRIpaKenue:

a) (a? + 2b)%; 6) (a* - b)\.



967.

2

969.

970.

971.

Ilpe,uc‘ranb're B BHJ/Ie MHOIO'WIeHAa BblipasKeHHe:

a) (a? + 36%)3%; 6) (1 - 2xy)L.
l'lpcnc*rasb're B BHJI¢ MHOIOWIeHA BhIpaXKeHHe:
a) (x+u)°%+(x -y 6) (x+y)* - (x - y)b.

| Bupaskenne (1 + y)? + (1 + y)* + (1 + y)® 3aMeHHNIN TOMNKAECTBEHHO

paBHbiM MHOTOwieHoMm. Haijure koad@uilMenT wiena MHorowie-
Ha, cojlepskamero: a) y% 6) y°.

Kakoii octaTok noayuutesi npu jesenuy unena 1476 pa 1452

JlokascuTe, YTO 3HAYCHHE BLIPASKEHHS:
a) 83'+ 65 kpaTno 81; 6) 14110 + 88 gparno 139.

AononHuTtenbHble ynpaXxHeHus K rnase V

Jlokasxure Toxpectno (@ + b + ¢)? = a? + b + ¢? + 2ab + 2ac + 2bc.
ILOK&JKHTB. HTO 3HAYCHHe BRIpAZKEHWHA He 3aBMCHT OT X2

a) (x+ 72— (x — B)(x + 19); 6) (x + 9)% + (8 — x)(x + 26).
Pemure ypasnenue:

a) (Bx + 1P =27x%(x+ 1)+ 8x + 2;

6) 4x?(2x + 9) = (2x + 3)% + 12(3x + 1).

PaznokuTe HAa MHOKHTEIN:

a) b2+ 10b + 25; B) 16x% - 8x + 1; ) xt+ 22% + v

6) c? — 8c + 16; r) 4¢? + 12¢c + 9 e) a® - 6a*b? + 9b'.

IlpejcraseTe B BUje KBajipaTa JIBY'WIieHA WM B BH/Ie BRIPAMEOHUH,
MPOTHROMONOMHOTO KBAJPATY JIBYUJIeHA:

a) a! - 8a? + 16; e)x+1+%x”;

6) —4 — 4b — b%; x) y—y? - 0,25;

B) 10x — x? — 25; 3) 9—m+ﬁm3;

r) ¢'d? + 1 - 2¢%; u) —25 — 2n — 0,040

1) ah? + 12a°b + 36;

Briuncnure:

a) 1005-995 1) 0,94-1,06;  x) 10%-92;
6) 108 - 92; r) 1,09-0,91; e 99%- 100%.
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972,

973.

974.

975.

976.

977.

978.

979.

980.

981.

I[penc'raub're B BHJIe MHOI'OWIeHAZ

a) by (y* - 3)(y* + 3); B) (a* - 3)(a* + 3)(a® + 9);

6) —8x(4x - x%)(1x + x°); r) (1 -b6%(1 + &%) (1 + bb).
YupocTHTe BeIpaXkeHne:

a)(a+2)(@-2)-a(a-5) r)(b+8)(b—-6)—(b—-T)b+T7);
6) (a—3)(3+a)+a(T—a); M) (e=1D(e+ 1)+(c—=9)(c+9)
B)(b-4)(b+4)-(b-3)(b+5); @) (5+¢)(e-5)-(c—10)(c+ 10).
HOICSJKH'N‘!. YTO 3HAYCHHE BRIPAMKCHHA He 3ABHCHT OT 3HAYCHHA Ne-
peMennoii:

a) (x - 8)(x+8)— (x - 12)(x + 12);

o (v=3){v+3) (5-+)(5+)

IIpeoGpasyiiTe B MHOrOYJIEH:

a) (x—5)* + 2x(x — 3); n (2a - 5) - (5a — 2)%
0) (y + 8)* — dy(y - 2); e) (30— 1)+ (1 - 3v)%
B) (a - 4)(a+ 1)+ (2a - 1)%4 ) (2x + l}f—(.\H- (x - 3);
r) (b-3)(b+3)—(b+2)% 3) By-2)-(y-90-y).

IIpy kKakoM 3HAUEHMH X VIBOGHHOE [IPOM3BejleHHe ABYWIeHOB X + 2
H X — 2 MeHbllle CYMMLI HX KBaJipaToB Ha 167

lipencraswTe B BHJle MHOrOUWIeHA:

a) (x+y+ D(x+y-1) r) (c-d+8)(c—d-8);
6) (m+n—3)(m+n+3); n) (p+2q-3)(p-2q-3)
B) (a—-b-5)a-b+5) e) (a - 3x + 6)(a + 3x + 6).

Pemure ypasnenmne:

a) (x—TP+3=(x-2)(x+2);

6) (x +6)*—(x - 5)(x+5)=T79;

B) (2x -3 —(7-2x)*=2;

r) (bx - 12 - (1 - 3x) = 16x(x - 3).

Pasiioskute Ha MHOMHTENH: 7 9

a) 1—a%% 8) 0,09x% — 0,494% n) l§x2 ~3E v

6) 1x%yt - 9; r) 1,21a® - 0,365 e) 0,01a%* - 1.
Hajijiure snauenne BLIPaYKeHHs:

) 382172 y 3052 3,5 gy A7.57- 0.5
72 - 162" B7.6% - 14,52 131,5% - 3,52°
Hponc’ram.'rc B BHJI¢ NPOH3BEJICHHASAL
a) x1°-1; r) 36 — biyb; ) 0,01x'% — 0,16;
6) y'2 - 16; n) 25piqt - 1; 3) 1,694 - 1,21;
B) a’x® - 81; e) -9 + 121m®n%; H) %m"' - gg.



982.

983.

984.

985.

986.

987.

088.

989.

990

091.

992.

Paznoxure Ha MHOMHTENN:

a) (x - 5)% - 16; a) (Tx -4y - (2x + 1)%
6) (b+ TP -9; e) (n-2) - (3n+ 1)
B) 256 — (3 - x)%; ) 9(a+ 1)* - 1;

r) 81 —(a+ 7)% 3) 4-25(x - 3)>°

IIpeo6pasyiiTe B npousBejieHHe:

a) 16 — 9(p + 3)% B) 1- 363y - 1)%

6) 9 - 25(4 — x)% r) 4 - 9(a + b)2.
JlokasxuTe, UTO NPH NIOOOM HATYPANLHOM /I 3HAUCHHME BhIPAXKeHMs:
a) (n+ 1%~ (n — 1) penurcs ua 4;

6) (2n + 3)%2 - (2n - 1)2 penurcsa ua 8;

B) (3n + 1) — (3n — 1)? genurtes na 12;

r) (bn + 1) = (2n — 1)? penurcs na 7.

Hajizure sHauenue BLIPAXKEHMSN:

a) (3a - 2b)* - (2a - b)® upn a = 1,35 u b =-0,65;
6) 2y -cl+w+2cPuppe=1,2ny=-1,4.
Pazjiomute Ha MHOMUTENIN:

a) 0,027x% + 1; B) d?+ 0,008¢%;
6) ¥° - 0,001x% 1) 125 - 0,064p5.
[TpejicTaBbTe B BHjle NPOH3BEJEHNN:
27 _ 12, sy 1, 3 415 , p12, 61 18,3
a) o5~V 0) —x¥+ o 5)383 + b2 I‘)lmx +y*.

JlokasxuTe, 4To 3HAUEHHe BhIpasKeHHs:
a) 413 + 19° genmures na 60; B) 663 + 34% enures ua 400;
6) 79°% — 29° nenwurcs na 50; r) 54% - 24% penurcs na 1080,

IlpepcrassTe B BHje NPOA3IBEJeHW:
a) (x+ 1P+ x5 B) (a - by + b% n) 27a® - (a - by’
6) (y - 2)° - 27; r) 8x% + (x - y)% e) 1000 + (b — 8)%.

IIpepcrasure ﬁ BHJIe MHOIOWIeHA:

a) (@2 - T)a+2)-(2a - 1)(a — 14);

6) (2 - b)(1 + 2b) + (1 + b)(b® — 3b).

IlpejicraBeTe B BAJC MHOIOUJICHA:

a) (x +4)(x% - 4x + 16); 6) (3a + 5)(9a? — 15a + 25).
Pemute ypannenue:

a) (x+ D(x+2)-(x-3)(x +4)=6;

0) Bx-1D2x+T)—(x+ 1)(6x-5)=T;

B) 24 — (3y + 1)(4y — 5) = (11 - 6y)(2y — 7);

r) (6y + 2)(5 - y) =47 - (2y - 3)(38y - 1).
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093.

994.

995.

1000.

1001.

1002.

1004.

Jloraxkure, UTO (PYHRIHS, 3ajlanHas (GopMyJIoi

y=(2x - 5)(3 + 8x) - (1 - 4x),
nuneiinas. llpuuajiesxkuT nM rpaMKy 5ToH (YHKIHH TouKa
A(-1; 10)? Touka B(0; 16)?
Haiijure snauenne BLIpasKeHHs :
ay(@n—-1)(n+1)+2n-1)(n—-1)—(3n+5)(n—2) npu n=-3,5;
6) by - D2 -y -By+4)(1 -y)+ 2y +6)(y—3) nupu y=A4.
JlokaskuTe, UTo 3HAYEHHe BRIDAXKEHMS He BABHCHT OT 3HAYCHHS
nepemMeninoi:
a) (a — 3)(a? — Ba + 5) — (a — 8)(a®? — 3a + 5);
6) (x2-3x+2)(2x + 5) - (222 + Tx + 17)(x — 4).

. JIoRasKHTe TOMJAECTBO

(a? + b?)(ab + ed) — ab(a? + b? — ¢ — d?) = (ac + bd)(ad + be).

. J.lOH&)KHTB. UTO 3HAYeHHEe BbipaX<XeHMsd

b+c—2a)(c—-b)+(c+a—-2b)(a—-c)—(a+b-2c)(a-b)
npyu mobLIX 3HaueHuax a, b u ¢ pasao 0.

. yIIpOC'I"HTE BhIpaKeHHe:

a) (a+8)¢—-2(a+8)a-2)+(a-2)%
6) (y—-77-2(y- TNy -9+ y-97°

. ¥Yrnpocrure:

a) 2(a? - 1)% - (@ + 3)(a% - 3) - %(aﬁ +a - 4)(2a% + 3);
6) 4(m® - 3)? — (m? - 6)(m? + 6) - 9(8 - m + m?)(1 - m).
TlpejierapLTe B BHAC MEOTOWICeHa

(a(a + 2b) + b?)(a(a — 2b) + b)) ((a? — b?)? + 4a?b?).
,U,OK&)KHTE TOXJNECTBO:
a) (a + b)%(a — b) — 2ab(b — a) — 6ab(a — b) = (a - b)*;
6) (a + b)(a — b)? + 2ab(a + b) — 2ab(-a — b) = (a + b)>.
JlorkaskHTe TOMACCTBO

(@® + b?)(a* — a®b? + b') - (a® - b¥)(a® + b®) = 2b°.

. HaiiguTe sHaueHHe BRIPAIKEHWA:

a) (y + 5)(y® ~ by + 25) ~ y(y® + 3) npu y = -2;

6) x(x+3P —(x—1)(x2+x+ 1) npn x = —4;

B) (2p— 1)(4p? + 2p + 1) — p(p — 1)(p + 1) npu p = 1,5.

B knure Jleonapja Dinepa (XVIII 8.) Henoassyeres TosiecTso
(P2 +cq®)(r2 + es?) = (pr + eqs)® + e(ps — qr)’.

Jlokasxkure ero.



1005. Ilpu kakom 3HAUCHUN @ MHOIOWICH CTAHJAPTHOIO BUJIA, TOXKECT-
BEHHO paBHLIN npounsseienuio (x2 + x — 1)(x — @), He CojlepPsKHT:
a) x% 0) x?

1006. llpu kakom 3HAYCHHHA D MHOrOWICH CTARJAPTHOIO BHJA, TOMJIECT-
BOHHO paBHLIA npouspejiennio (x2 — 10x + 6)(2x + b):
a) He COfepPIKHT x?;
6) uMeeT paBHble KOa((PUIMEHTE NPpKH X° U upu x?

1007. llpescraBbTe B BHJe [IPOU3BEICHHS:
a) Ta® + 6% B) Hat+ b5b4; ) 1,2a% + 1,205;
6) 2a - 2b%; r) 2,5a% — 2,565 e) 3a® — 3b5.

1008. JlokakuTe, uTo uMcya0, paBHoe pasnoctd 111 111 — 222, asnser-
cH KBaJIPATOM HATYPAaJNbLHOI'O UMCIA.

1009. IIpeoGpasyiiTe B NpOH3BeieHHe BhIpAXKeHue:
a) 9¢15 — ¢13;  §) x22 — %xm; B) a® - 0,64a% 1)y’ - l%ys.

1010. IIpeacraBubTe B BHjE NPOH3BEACHHN:
a) 2x% - 12x% + 18; B) ah + 6a3b® + 9b5;
0) —2a% - 8a’h — 8b?; r) 4x + 4xy5 + xy'2
1011. Pasnodxure na MHOMKHTENN:
a) T0a — B4b + 20ab - 24b?%; B) 12y — 9x? + 36 — 3x?y;

6) 21bc2 — 6¢ — 33 + 42b; r) 30a® - 18a%b — 72b + 120a.
1012. lIpeobpasyiiTe B npousBeienue:

a) 3a® - 3ab? + a?b - b3; B) 3p—2¢® - 3e3p + 2;

6) 2x — a’y - 2a%x + y; r) a' - 24 + 8a — 3a®.
1013. Pemure ypanuenue:

a) ¥+ 3x2-4x - 12=0; B) ¥ -6y =6-y;

6) 2m® —m?2 - 18m + 9= 0; r) 2a®+ 3a2 = 2a + 3.
1014. PemuTe ypasnenue:

a) ¥ - 2x%2 - x4 2=0; B) 2% - y? - 32y + 16 = 0;

6) v - y* = 16y — 16; r) 4x% - 3x%2=4x - 3.
1015. PasnoskuTe Ha MHOMKHTENN:

a) x*—y? - 1,5(x-y) r) p? - 16¢% - p - 4c;

6) x? - a?+ 0,5(x + a); a) a? + 6a + 6b - b%

B) 4a% - b2 - 2a + b; e) x2—Tx+ Ty -y
1016. lIpejcrassre B BHJIC NPOA3BEICHHS:

a) x2(x+ 2y) — x - 2y; B) a® - ba? - 4a + 20;

6) x*(2y - 5) - By + 20; r) x3 - 4x? - 9x + 36.
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1017.

1018,

1019.

1020.

1021.

1022,

1023.

1024.

PasiioskuTe Ha MHOMCUTEINH:

a) a® - b2+ 2(a + b)% B) 2(x - y)* + 3x% - 3y%
6) b2 —c? - 10(b - ¢)%; r) ba? -5 - 4(a+ 1)
IlpeoGpazyiiTe B npoUsBeieHne BLIpaXkenue:

a) a® + b% — 2ab - 25; r) b - a? - 12a - 36;

6) 36 — b2 - ¢2 + 2bc; 1) 8la? + 6be — 902 - %
B) 49 — 2ax — a? - x% e) b%c? — 4be — b2 -2 + 1.
PasnosuTe HA MEONHTENNA:

a) x* + % + 2xy(x + y)s r) pP-2p2+2p—1;

6) % — y® — Bx(x? + xy + y?) n) 86 4+ 6% + 3b + 1;
B) 203 + a(a® - 3b2); e) a® - 4a% + 20a - 125.
[IpeficTaBpTe B BHjle NPOH3BOACHM:

a) x3+ % + 222 - 2xy + 2% B) a'+ ab® — a’ - b4;

6) a® - b® + 3a? + 3ab + 3% r) xt+ x8y - xy® - .
JlokakuTe, 4TO MHOrOWJIEH NPHHHMAET JHMINL HeOTPHIATENLHLIE
sHAUCHHS:

a) x2 - 2xy + % + a?; r) a®+ 2ab + 262 + 2b + 1;
6) 4x? +a? - 4x + 1; n) x?—Axy +y? + 222 + 1;
B) 962 - 6b + 4¢? + 1; e) x2 4 y% 4+ 2x + 6y + 10.

MoskeT 1M BrIpaXkeHHe:

a) a2 + 16a + 64 NpHHUMATEL OTPHIATENLHBIC BHAUCHMS;

6) —b? — 25 + 10b NPUIMMATE TONOKUTENLHLIC 3HAYCHHST;

B) —x? + 6x — 9 NIPUHUMATL HEOTPHIATENLHEIE 3HAUCHMS;

r) (y + 10)? = 0,1 npUHHMATL OTPHIIATENILHEIE ZHAUEHHSI;

m 0,001 - (a + 100)2 npuEUMATE MOJOMHTENLIEIe BHAYCHHA?

Jlenwres oM na 5 npH MoGoM eJIOM 12 BhIpAXeHHe:
a) 2n+3)EBan-T—(n+ 1)(n—- 1)
6) (Tn+8)(n— 1)+ (3n - 2)(n + 2)?

Hoxasxure Toxaecrno (10n + 5)2 = 100n(n + 1) + 25.

Henosibayst 970 TOMACCTBO, ¢HOPMYJTHPYHTE NPABHIO BO3BENLCHHS
B KBaJpaT HATYPAJLHOIO YHCHA, OKAHYHBAlOMerocs HQPoR 5.
Haiigure o atomy npasuny 252, 452, 752, 1152,



C ypaBHeHWsIMX C OfIHOI MNepemMeHHoR Bbl NO3HAKOMUIUCL B MNajL-
WKX KNaccax, a 00 ypagHeHusIX ¢ IBYMS NepeMeHHbLIMA U UX cUcTemMax Bbl
yaHaete B aToi rnapge. Bbl NO3HAKOMUTECH C NOHATUEM JIMHEAHOTO YpaRr-
HEHUA C [IBYMS NepemeHHbLIMY, HayuMTech CTPOUTL Fpaduky Takux ypas-
HeHWA. Bkl y3HaeTe, YTO HA3LIBAETCH CWUCTEMON JIMHeAHLIX YPaBHEHWIA
C ABYMS NepeMeHHbLIMU, HAY4YMTECh pellaTh Takue CUCTeMbl rpapuyeckum
crnocoboMm, crnocoboM NOACTAHOBKA W CNOCOBOM CNOXeHWs. Tenepb Bbl
CMOXETe pelath TeKCToBLIe 3aa4yn He TONLKO C NOMOLLLIO YpaBHeHWIA
€ OJIHOR NepeMeHHOR, HO U C NOMOLLLIO CUCTEM YpaBHEeHWRA ¢ IRYMSA nepe-
MEHHLIMK. PUOBPETEHHLIE BAMW YMEHWA COCTaBAT OCHOBY [UISI M3YMEHUsA
B [ansHeileMm NpUEMOR pelleHus Donee CHOXHLIX CUCTeM ypaBHEeHWA.

JIMHEMHBIE YPABHEHUS C AIBYMSA
NEPEMEHHbBIMU U UX CUCTEMBI

IlyeTh HM3BecTHO, UTO OJIHO M3 JIBYX UHce) Ha 5 OoJiblle JIpyroro.
Ecnn neppoe unesno ofoznauuTh 6YKBOH X, a BTopoe — OYKBOH i, TO CO-
OTHOIIEHHEe MMy HHMH MOMKHO 3allHCATEL B BHJIe paBeHCTBA X — i = 5,
cojlepaaliero jige nepemennnie. Takue papeHcTBa HASLIBAIOT ypaeHe-
HUAMU C aﬂym nepeMeiuiMy HIH YVpaBHeHHAMH C JIByMA HeH3BeCT-
HEIMH.

[lpuBeném apyrue npumepsl ypapHeHuil ¢ JIByMS lepeMeHHLIMH:
Bx + 2y = 10, -Tx + y = b, 22 + y? = 20, xy = 12. U3 sTHX ypaBHe-
Hui HepBeie Jipa HMCKT BHJL aX + by =¢, rae a, b w ¢ — uncna. Takue
YpaBHeHHA HAa3LIBAKT AUHCUHbIMU YPABHEHUAMU C r'iayx.u nepeMen-
HBIMU.
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JIuneiHLIM ypapHeHHeM ¢ JIBYMs Ie-
]J'EMEHHHMH Ha3blBaeTCcsd YypaBHeHHe BHJA 4dX + by—c. rae
X W y — nepeMennnie, 4, b U ¢ — HEKOTOpLIE UMCHA.

Ypasuenue x — y = 5 npu x = 8, y = 3 obpamaercs B BepHoe paBeH-
crpo 8 — 3 = 5. 'opopsit, uTo napa spaveHui nepemennnx x =8, y=3
SIRISIOTCS] peulenuem HToro ypaRnenus.

PemenveM ypaBHeHHA ¢ JIBYMSi fliepe-
MBHHI-IM“ HasLIBaeTCs Mapa apavucHui nepeMennsIx, 06[)8"[3!0'
mias 9TO ypaBHeHHe B BepHOe PaBEHCTBO.

Herpyino npoBepuTh, 4T0 pelieHHsIMH YpaBHeHUst X — y = b sipJs-
joTed Takske napei: = 105, y = 100; x =4, y=-1; x= 3,5, y = -1,5.
IMTapn spavenwid nepeMennLIX 3anHcLIBAIOT WHorjaa kopoue. Hanpw-
Mep, nepevuHcieHHLIe Naphl MOXKHO 3anmcaTth Tak: (105; 100), (4; 1),
(3,5; —1,5). Ilpu Takoi sanucH HeoOXOJIMMO 3HATL, 3HAUCHHE KAKOH M3
nepeMeHHLIX CTOMT Ha [IePBOM MecTe, a KakoH — Ha BTopom. B zanucu
pelienuil ypapHeHus ¢ NepeMeHHbBIME X W i YCJIOBHMCH Ha [IepBOM MecTe
3allMCHIBATL 3HAYCHUS X, a HA BTOPOM — 3HAYCHHS y.

YpaBHenus ¢ ABYMSi NepeMennLiIMH, HMeIolHe o/IHH | Te JKe pele-
HHS, HABLIBAIOT PAGHOCUNLHLIMU. YDABHEHHSI C JABYMS NepeMeHHLIMM,
He HMeIUe pelleHnil, TaK¥Ke CUUTAIOT PABHOCHJILHLIMH.

YpasHeHus ¢ IBYMS llepeMeHHLIMH 00JIaJIAl0T TAKHMH Ke cBoHeTBa-
MH, KAK W YPABHCHHUS ¢ OJIHOH NMepeMedHo:

eclii B YPABHEHHH NePeHECTH CIAraeMoe H3 OJIHON YacTH B JIpy-
ryio, HGMEHHB ero 3HaK, TO MOJYYHTES YpPaBienne, PaBHOCHI k-
HOEe JaHHOMY;

eciin ofe YacTH YpPaBHEeHHA VMHOMKHTL MJIM Pasje/iiTh Ha OfHO
M TO 3Ke OTJIHYHOe OT HYJS UHCJIO, TO HOJYUHTCH YpaBHeHHe,
PABHOCHJILHOE JIAHHOMY.

PacemoTpum ypasnenue
bx + 2y = 12. (1)
BocnoabsopaBmuch CBOACTBAMM YPaBHeHHH, BLIDASHM M3 9TOPO Ypas-

HeHHs OJINY NepeMennyio Yepes JIpyryio, Hanpumep y uepes x. Jlus srtoro
nepeHecéM caaraemoe 5x B IPABYIO UACThL YPABHEHHs, H3MEHHB ero 3HaK:

2y =-bx + 12.
Pasnienum obe uacTH 5TorO YpaBHenus na 2:
y=-2,5x + 6. (2)
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Ypapueuue (2) papHocHibLHO ypasHenHwo (1). [lonbaysich hopmynoi
=-2,6x + 6, MOMHO HAHTH CKOJILKO YIOJIHO peleHui ypasuenus (1).
sl DTOro JIOCTATOUHO B3ATL NPOH3BOJILHOE X M BEIYHCIHTL COOTBETCT-
Byloiee emy snavenue y. Hanpumep:
ecnux=2,Toy=-25-2+6=1;

ecim x=04, To y=-2,6-0,4+6=5.

[Mapwi uncen (2; 1), (0,4; 5) — pemenus ypasuenuns (1). Ypasnenue
(1) umeer GeckoHeuno MHOPO pelrieH .

HHOI‘JIB NPy peniendy sajiaun 'rpeﬁyc'rcﬂ HaiTH pee Mapnl meJiklx 4YH-
ceJl MM Bce [aphkl HATYPAJNBHBIX UMCeJl, YJIOBJIeTBOPAOIIIHEe YPaABHEHHIO
¢ ABYMSH HepeMeHHBIMM. B TakMX clydasX roBopsaT, uTO HANO ¢PeIIHTh
YpaBHeHHe B LEJILIX YHC/iaXs» WIH «DelINTh YpaBHeHHe B HATYPaJbBHBIX
qHCIAaXe.

ITpo6nema peinenusi ypaBHeHHH B HATYPAJLHLIX YHcAax NMoApobHO
paccMaTpHBajiach B paGo'rax H3BeCTHOTO TpeYecKoro MaTeMaTHKa ,HHO-
thanTa (1II B.). B ero Tpaxkrare « Apu)MeTHKa» ITPHBOJATCH OCTPOYMHBIL
cioco0bl PeLIeHNS B HATYPAJILHLIX MHCJIAX CAMBIX PasHoOOpPa3HLIX ypaB-
HeHuit. B cesaan ¢ oTuM YPABHEHHMHA € HECKOWJILKHMH [lepeMeHHBIMH, g
KOTOPLIX Tpebyercd HalTH pellenHs B HATYPAJbLHLIX WIH IeJLIX 4YHC-
Jax, Hasnlpalot nnotpanmnumn YPpaBHCHHAMH.

PaccmoTpuM 3ajjlauy, B KOTOPOH HaJ0o HAWTH HATYpPaJLULIC pelenmsi
YpaBHeHHHA ¢ JIByMA lepeMeHHBIMH.

3agaua. 'pynny u3 35 TYpUMCTOB pelIMJIM PacceiMTh Ha Teloxofe

B TPEXMECTHBLIE H YeTLIPEXMecTHLIe KaloThl TaK, uTo0Ll B KAl0TaX He

ocTaBajloch cBOGOAHBIX MecT. CKOJNBLKO TPEXMECTHLIX M CRONBKO ve-
TRIPEXMECTHBIX KAlOT HAllo 3aKasarTh?

+ JlonycTHM, UTO Ha/lo BAKABATH X TPEXMECTHRIX H Iy YeTHIPEXMECTHRIX

kawoT. Torua
3x 4+ 4y = 35.

TpebGyercs HalTH Bee Naphl HATYPAJLHEIX 3MAYCHHH NEePeMeHNEIX X
H Yy, YAIOBRAeTBOPSAOINHWEe HTOMY YPABHEHHIO.
W3 ypasrenusn 3x + 4y = 35 Haxonum, uTo

_ 35-3x
y==—-

loacrapnsas B 5TO paBeHETBO BMECTO X 10CJAeOBATENLHO HHCa
1, 2, 3 B 1. J., HAWJEM, IPH KAKKX HATYPANLHBIX 3HAYeHHSX X CO-
OTBETCTBYIOIHE 3HAYCHHH I SABJALIOTCH HATYPAJILHLIMH YHCJIAMH:
ecsii x=1, To y=8; ecnu x=5, 10 y=>5; ecait x=9, To y = 2.
Jpyrux nap HaTypajJibHBIX UHCeJ, YAOBJIETBOPHIOUMX YPABHEHHIO
3x + 4y = 35, HeT, TAK KAK [IPU JAPYI'HX HATYPAJBHEIX 3HAUCHMAX X
COOTBETCTBYIOINEGE 3HAUCHHE y siBAsieTesl JWG0 JPOGHLIM TOJIOMKH-
TENBLHLIM YUCIOM, JHGO OTPHIATENLHLIM YHCIOM.

BHauNT, HAJO 3aKASATH COOTBETCTBEHHO TPEXMECTHREIX H UETLIP&X-
MecTHRIX KaloT nubo 1 u 8, aubo 5 u 5, aubo 9 u 2.
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YnpaxHeHus

1025.

1026.

1027.

Slpnsiercs 1M ypaBHeHHe ¢ JIBYMS [lepeMeHHLIMH JIHHeH HbIM:

a) 3x—y=17; B) 13x + 6y = 0;

6) x? - 2y = 5; r) xy+2x=9?

sSlpnsierca nu napa yucen x = 1% Hy= 4% pelneneM ypaBHenus

x + y = 67 VramuTe em@ jisa penienus 9Toro ypanuenusi.
ITapkl aHavendil NepeMeHHEIX X W iy VKasansl B Tatuuie:

-5 -4 -3 -1 0 4

0 3 4 -3 -b -3 0

1028.

1029.

1030.

1031.

1033.

1034.

1035.

ST

Kakue U3z uux sipasores pelieHHAaAMH YpaBHeHHH:
a) 2x + y=-5; 6) x + 3y =57

Slpnsierca M pemendem ypapHenus 10x + y = 12 napa umcen
(35 —20), (-2; 12), (0,15 11), (15 2), (2; 1)?

Cocraspre Karoe-uubYjib JIMHEHH0e YDABHEHHE C JIBYMSA llepeMeH-
HLIMH, pellieHHeM KOTOPOro CAYMCHT 1apa qdce:

a) x=2, y=4,5 6) x=-1,y=2.

W3 nuneiinoro ypasnenus 4x — 3y = 12 pLipasure:

a) y uepes x; 0) x uepes y.

WUz ypasuenusi 2u + v = 4 BrIpazuTe:
a) nepeMennyio v uepes u;
0) NepeMeHHYI U vepes v.

. BripasuTe H3 JaHHOro ypapHeHHs NepeMeHHylo y depes x; He-

NONL3YA NOJAYUennyio hopmMyny, Haijure TpH Kakux-NnGo peine-
HHSI DTOrO YpaBHeHUs:

a) 3x +2y=12; 6) 5y - 2x=1.

a) Buipazup ua ypapHenusi x - 6y =4 nepemennyio x uepes y,
HaUTe TP KAKUX-JIK0O pellleHHsl BTOI0 YpaBHEHHUS.

6) Buipasus nepeMennyio y depes lepeMeHHYI0 X, HAaHIHTe TPH
KAKUX-JIH00 pemenus ypasienusa 3x — y = 10.

Cpeny pemennii ypasnenust x + 2y = 18 paiaure rakyio napy,
KOTOpAsl COCTARJIIEHA W3 JIBYX OJIMHAKOBLIX YHCEI.

Haitaure spavenne kodx(MpHIMEHTA @ B ypaBHeHHHM ax + 2y = 8,
ecJii M3BeCcTHO, UTO Hapa x = 2, y= 1 apasercs pelleHHeM sToro
VpaBHEHHS.



1036.

1037.

1038.

1039.

1040.

1041.

1043.

1044.

Mz neyxpy0siéBuIX M HNATHPYGJAEBRIX MOHeT cOcTaBJeHAa cymMMma
B 28 p. CKOJILKO OBLIJIO B3ATO ABYXPYOJNEBLIX MoHeT?

YuenuKk Kynua Tetpaju 1o 5 p. U kapanjaimua no 7 p. Crojanko
TeTpajieif KYIMHJI YUeHHK, eclIH U3BeCTHO, YTO 3a BCIO MOKYNKY O
samsatuia 44 p.?

Xoasiika kylnuia rayfokue U MelIKHe TAPeJKW, YILIATHR 3a 110-
kynky 320 p. 'nyGokasi Tapeska cTrouT 35 p., a MeJKkas Tapeiika
ctouT 30 p. CrONBKO TAYOOKHX H CKOJILKO MEJIKHX TApeliok Ky-
nmuia xossika?

Myka pacacoBada B nakeThl 1o 3 Kr ¥ 1o 2 kr. CRoJILKO nake-
TOB KaXKAOro BHAA HAJAO B3ATL, UT00LI HOAYUHTE 20 KI MYKH?

(/las patomet 6 napax.) Kynunn Terpanu B nuneiky no 10 p. za
KAMIVIO K TeTpajid B KIeTKY 110 15 p. 3a Kamayio, 3aTpaTHB Ha Beio
nokynky 320 p.

a) BrisicHHTe, MOMCHO JIH [IPH YKAZAHHOM YCIOBHH KYIMTH OJlHHA-
KOBOE KOJHUECTRO TeTpajied B JIMHeHKY M TeTpalled B KJIETKY.
6) YraMcuTe Bee BOSMOMKHLIC NMAPLI, KOTOPLIC MOMHO COCTABHTL
M3 uMcsia TeTpajield B JIMHeHKY W uMcla TeTpajiel B KJICTKY IpH
YKazanHoOM YCJIOBHH.

B) Haijgure MakcuMalbHOe KOJIHUECTRO TeTpajiei, KOToOphle MOX-
HO KYIHThL IIPH YKA3aHHOM YCJIOBHH.

r) Haipaure MHHAMANBHOS KOJHYECTBO TeTpajieil, KOTOpLIe MOMK-
HO KYIHTHL IIPH YRA3a1HOM YCJIOBHH.

1) BrinosinuTe COBMECTHO 3ajaHus a) u 6).

2) Pacupepesinte, KTO BHIIOJHSAOT 3ajaHuMe B), a KTO — 3aja-
HHe '), H BRIMOJAHHTE UX.

3) IlposepnTe Jpyr y Apyra, BepHO JIM BLITOJHeHL! 3ajanus,
H HClpaBnLTe OmHGI{H. eCJIH OHH JOnYINeHLl.

B pesynbTate nepecTaHoBKH 1H(P JABYIHAUHOIO UHCJIA OHO YBEJIM-
unnock Ha H54. Haiiaure aTo uncno.

. Haiijimre nanmensinee HATYpaJlLHOe YHCHO0, ROTOPOe IIPH JIJICHHHA

Ha 5 jjaér ocrarox 1, a npu jenenun na 6 — ocrarox 2.

Haiture snauenme BLipaskenusi:

a) 2c(c —4)? - ¢?(2¢ - 10) npu ¢=0,2;

6) (a — 4b)(4b + a) npn a = 1,2, b = -0,6;

B) 3p(1 + 0,1p)% — 0,6p% npu p=-2.
PaznoskuTe Ha MHOKHTENN:

a) 1+a—a?-a% 6) 8 — b% + 4b — 202,
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Kasxepnas napa auces, siBnsiomasics pelieddeM ypapHenws ¢ nepe-
MeHHLIMH X W Iy, W300paskaeTcs B KOOPJAHHATHOMN IJIOCKOCTH TOYKOH’, KO-
OP/IHHATAMH KOTOPOW CIYICHT DTa Napa dnces (abeiccoi CIYIKHAT sHa-
yeHHE X, A OpJHHATON — 3HAueHHe y). Bee TakMe TOuKH 06pasyioT

zpagur ypasHeHus.

I'padm koM ypaBHeHHS ¢ JIBYMS MePeMeHHLIMH HAZLIBACTCH MHO-
JKeCTBO BCeX TOUCK ROOpﬂHHaTIIOﬁ NMNOCKOCTH, KOOPJHHATE KO-
TOPLIX ABJSIIOTCS PEIIeHHAMH HTOTO YPABHEHHS.

Brisicnum, uto npeacrapiasier coboil rpapui ypasHenmst

=
= X
2
1 F o,
(.7
—21-1]0
51
In
IB
|
Puc. 74
q T
'~
il
S
o+
1 s
[\
Puc. 75

3x + 2y = 6.
Bripasum nepemenuyio y uepes x:
y=-1,5x + 3.

dopmynoit y =-1,5x + 3 sanaéres nu-
HelHas (PYHKIUA, rpahMKoM KOTOpol cny-
sKUT npamas (puc. 74). Tak kak ypaBHeHus

3x+2y=6ny=-15x+3
paBHOCHJILHEI, TO 9Ta [NIpAMa#d ABIAETCH
H rpapmKom ypapHenus 3x + 2y = 6.

C noMoulbi0 TAKHMX e paccyjJaeHuid
MOMHO [TOKa3aTh, 9T0 rpaHKoM JoGoro Jin-
HeHHOTo YpaBHeHHS ¢ NePeMeHHLIMA X | ¥,
B KOTOPOM KOMPMOMIMENT NPH y He paBen
HYI0, ABJISETCA NNpAMand.

Ecnu B nuueiinom ypasHeHnun xosdupu-
IMeHT [IPH iy paBeH HYJIO, a Kos(hpUIHeHT
NpH X OTJHYEH OT HYJH, TO rpapuKom Ta-
KOro vpanHeHHS TakKe spigeTcs NpsaMmas.
Pacemorpum, nanpumep, ypasiuenue

2x + 0y = 12.

Ero pemendsiMH cHysKaT Dapel uMces
(x; y), B KOTOPEIX X = 6, a y — Jwboe YKe-
Jio, nanpumep (6; 2), (6; 0), (65 —4,5). I'pa-
¢GUK ypaBHeHUS! COCTOMT H3 BeeX ToOUeK,
abciMcca KOTOpLIX paBHa 6, a opauHara —
npoussosibHoMy uncay. Takue Touku obpa-
BYIOT [PAMYIO, [POXOAAIYI0 UYepes TOUKY
(6; 0) ¥ napannenuuyio ocu y (puc. 75).



I'papkom NHHeHHOro YpaBHeHHs ¢ JIBYMS llepeMeHHbIMH, B KO-
TOPOM XOTHl Obl OJMH M3 KOMPMHUIMEHTOB NPH NepeMeHHbIX He
paBeH HyJNio, SRISICTCS] PSIMAast.

PacemoTpum Teneps ciydad, Korfia B IHHeHHOM ypaBHeHHH 00a Ko-
HpPUIHENTa NPH NepeMeHibIX PaBiLl HYJI0.
Ypapueuue
ax + by =c,

B KOTOpOM 004 KO(PHILTHEHTA [IPH [IepeMeHHEIX PABHLI HYII0, HMEeT BHJ
Ox + Oy =c. llpu c =0 nmwobaa napa uucen SABJAETCA PeIIeHHEM HTOro
YpaBHeHHs, a ero rpapMKoM — BCH KOOPAHHATHAA 1JI0CKoCTh. [pn ¢ « 0
ypapHenHe He MMeeT pellleHdii W ero rpaui He COJlep>RAT HH OJ(HOM
TOUKH.

Ipuneném npumepnl MocTpoenus rpapUKoB JHHCHHLIX YpaBHCHHI.

MDpumep 1. Ilocrponm rpadmuk ypasnenus 3x — 4y = 12.
B ypasrennn 3x — 4y = 12 koappHIHEATH IPH NepeMenHBIX 0TJIHY-
uel or nyns. Ilosromy ero rpadguirom apiserca npsimas. Ilpsamas
onpenenserca npyms Toukamu. HaiiiéM koopaunaThl JIBYX KAKWX-
JH60 TOUeK MpAMO:
ecim x=0, To y=-3; ecsiu x=2, To y =-1,5.
Ormerum Touru (0; —3) u (2; —1,5) ¥ npoBejiéM Yepes HHX MPAMYIO
(pue. 76). Ora npsamasi — rpagur ypasnenus 3x — 4y = 12.

Hpumep 2. [locrpoum rpapux ypasnenusa 0,5x =-1,5.
Dro ypapHenue MoxkHo sanuears B pujie 0,5x + Oy = —-1,5. Ero pe-
HMICHHSIMH CIYIKAT MTAPE]I UHCeJl, B KOTOPHIX X = —3, y — TNPOH3BOJL-
Hoe umcso. I'padurom ypaBHeHMs SIBISeTCS NpsMas, Mpoxoasaman
uepes Toury (—3; 0) u napamnensHas ocu y (puc. 77).
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Puc. 76 Puc. 77
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YnpaxHeHusa

1045.
1046.
1047.

1048.

1049.

1050.

1051.

1052.

1053.

ITpunapnesxuTt gu rpaduky ypasHenus 3x + 4y = 12 Touxa:

a) A(4; 1); 6) B(1; 3); B) C(-6; -7,5); r) D(0; 3)?
Kakue na Touexk A (6; 1), B(-6; —-5), C(0; -2), D(-1; 3) npunajn-
Jiexar rpaMKy ypaBHenus x — 2y = 47?7

Nowrasmute, uTo rpa@uey ypasHenui 3x — y=-5, —x + 10y = 21,
11x + 21y = 31 npoxojusit uepes rouxy P(-1; 2).

IlocTpoiiTe rpad@uK ypaBHeHH:

a) 2x - y=6; B) x + 6y = 0; n) 1,2x=-4,8;

6) 1,bx+ 2y = 3; r) 0,5y —x=1; e) 1 = 6.
ITocTpoiiTe rpaguK ypaBHeHus:

a) x+y=5; 06)y—-4x=0; ) 1,6x=4,8; 1) 0,5 =1,5.
IlocTtpoiiTe rpa@uk ypaBHeHHS:

a) x-y—-1=0; B) 2(x - y)+ 3y =45

6) 3x =y + 4; r) (x+y)—(x—y) =4.

Ha npsimoit, spasionieics rpajpuxom ypasuenus 21x — 5y = 100,
B3STA TOUKa, adcucca KoTopoit pasHa 3. Haiiaure opjiuuary sroit
TOUKH.

HMasecTHO, uTO OPAMHATA HEKOTOPOH TOUKHM NIPAMOM, ABINAOLCHCH
rpapMkoM ypasaenus 12x — 5y = 132, pasua 0. Hajijure abenuce-
cy HTOH TOUKH.

(/las paGomut 6 napax.) He BHITIOJIHAA NOCTPOCHUS, OTIPRJIHTE,
B KAKHX KOOPAMHATHLIX YeTBePTIX paciiofiodked rpadmi ypaBHeHus:
a) 12x — 8y = 25; 6) 6x + 3y =11; ) 1,52 =150; r) 0,2x = 43.
1) OBeyaure APYT ¢ JIPYroM, B KAKHX KOODJAHHATHBEIX yraax npu
az=0, b =0 moxer 6LITL pacnoJioden rpagui ypasnenus: ax = b;
ay=b; ax + by =c.

2) PacnpejennTe, KTO BLINOJHSET 3aJlaHMA a), B), a KTO — 3ajia-
HHUHA ©), I'), U BLEIIOJHHUTE HX.

3) llposepkTe Apyr y Jpyra, BepHO JIH BLITIOJHEHEL! 3aJlaHus,
H HCIpaBkTe OMMOKK, eclii OHH JONYINeHk.

PEHE NEKAPT (1596—1650) — dpaduyackuit punccod,
marematuk 1 ¢Guank, Coafan OCHOBLI aHaNMTUMECKON
reoMeTpuM, BREN NOHATHE NepeMeHHon BenUUUHLI, pas-
patoTan Metog xoopanHaT, OcylecTBU CBA3L anretphl
C reoMeTpue.



1054. Pemure ypaBpHeHHe:

-x x—-15 2x+1

16 18—x _ B
a)—§—~—~1-2--.0, 0) ) 3 +1=0.
1055. HaiiauTe 3HaueHHe BLIpAXKeHHs:
a) a(a—-4)—-(a+4)? upu a = -—l%;

6) (2a-5)2-4(a-1)(3 +a) npuna = é

3anauva. Cymma asyx umcen pasna 12, a ux pasmnocts pasua 2. Haiamn-
Te 9TH YHCIA.

OGosnauum neppoe uneso G6ykpoi x, a propoe 6yksoit y. Ilo yeno-
BHIO 3aJIlauM cyMMa uMcen pasHa 12, T. e.

x+y=12.
Tak kak pasHocTb UHceJ paBHa 2, TO
x—y=2.

Mei cocTaBuim \BA YpaBHEHHMS ¢ JABYMHA llepeMeHHbIMH. YToOLI 0TBE-
THTh Ha BOIIPOC 3aJla¥d, HAJ0 HAHTH TakHe 3HAYeHHs MepeMeHHbIX,
KOTOpBLIe 00palalT B BePHOE DPABEHCTBO KAMJI0e H3 YpaBHeHHH
x+y=12u x—y=2, 7. e. HAUTH OBl pelICHUA DTHX YpaBHe-
HHH. B TaKKUX cayuadx roBopar, uTo Tpebyeresi peuiums cucmemy
ypasHenull.

CHcTeMy ypaBHeHHMH NPHHATO 3AlMCHIBATL C NOMOIbIO (UIYPHOIl
ckoOKH. COCTABJICHHYIO CHCTEMY YPABHeHHH MOMKHO 3allHcaTh Tak:

x+y=12,
x-y=2.

NBEP ®EPMA (1601—1665) — dpaHLUy3CcKMidA maTtema-
TUK, OMH U3 co3faTteneil aHanMTUYECKOR reoMeTpun u
TEOpWK uKucen. 3aHumarncs Teopueil pewexns anrebpau-
HECKMX YPABHEHMA C HECKONLKMMU NEPEeMeHHbIMK,
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Ilapa anaueHuii nepeMeHHbIX x = 7, y = 5 CHAYMUT pellicHHeM Kax-
JIOro  YpPaBHeHMS CHCTeMBl, Tak Kak ofa pasedersa 7+ 5= 12
u7-5=2 apnsiiorcsa pepubIMi. Tarkyw napy HasuIBalOT pewlenuem
cucmemsl.

Pemenunem cHeTeMEl ypanlmuuﬁ ¢ AByMH
nepeMeHNLIMM HASLIBACTCS NApa 3HAYCHHI IepeMennLIX, obpa-
maIas Kaxjoe ypapienue CHCTEMLI B BEPHOE PABCHCTRO.

PelinTh cHeTeMy ypaBHEHHM — 3HAUMT HAHTH Bee eé pellleHMs HIIM
JIOKA3aTh, 4TO PellleHHH HeT.

is Toro urobl PelINTh CHETeMY JIMHOHHBIX YPaBHeHHH ¢ JiByMS
nepeMeniLIME, MOMHO HCNOJNL30BATL rpaduKu ypaniendit.

IlyeTs TpebyeTcs peliuThL CHCTEMY VpaBHEeHHMH

2x+3y = b,
Iﬂr! 3x—y=-9.

llocTpouM B KOOPAMHATHOH IJIOCKOCTH
rpaMKky ypasuenuin cucremul. I'padurom
NepBOro ypapHeuus sipisiercss npsimasi AB,
a rpaguiom BToporo — npsimasi CI (puce. 78).

Kooppunari moboit Touku npsmoit AB
SIBJISIIOTCH pellleHneM ypasHenus 2x + 3y =5,
: = A KOOP/IHHATEI JNOB0H TOURH npsimoi CD sie-
= 4 JISIIOTCH pellleHueM ypaBHeHusi 3x — y = -9,
A - KoopjinHaThl TOUKM TNepecedeHds NPAMBIX
VJAORNCTBOPSIIOT KaK [epRoMY ypaBHeHHIo,
TAK H BTOPOMY, T. €. SIBJISTIOTCS permennem
cHeTeMEl. ['paMKH NepecekalTes B TOUKe
Puc. 78 K (-2; 3). Buauur, cHcTeMa MMeEeT eHHCT-

BeHHOE pellenue: x = -2, y = 3.

[IpuMenénnpiif HAMH CIIOCO0 pelllens CHCTeMBl YPaBHeHHH HasLIBa-
eTcsl zpaguieckum. 3aMeTHM, UTO rpadpuueckiii cnnocob o6LIYHO O3B0
eT HaXOJIHTL pelmennst AuiL npreanKEnno.

PaccMOTPHM CHCTEMBI JIBYX JIHHEelHLIX YPABHEeHHI ¢ JIByMS IlepeMeH-
HBIMUY, B KAX¥JIOM M3 KOTOPBIX XOT# OBl OIMH H3 KOd(DOUIMEHTOB 1IPH He-
peMeHHBIX OTJINUeH oT HyJs. BhIsiCHMM, BCerjia JIM Takasl cHCTeMa UMeeT
pelenus ¥ eclii HMeeT, To CKOJNLKO. I'papuKkaMu ypasHeHUH CHCTEMEI SIB-
nsoTes npsiMiie. Ecod 9TH NpsiMBle NepecekaloTes, To cHCTeMa MMeeT
CJIHICTBEH IO PeITeHre; ecIH NPSIMLIe NapaieiLiikl, TO CHCTeMA e UMe-
eT pelleHuil; ecan NpsMLle COBNAAAIOT, TO pellennii 6ecKOHeTHO MHOTO.

.

Y

BER
-
o
i
|

Mpumep 1. BusicHuM, CKOJILKO pellieldil HMeeT cHCTeMa ypaBHeHWH
11x+ 10y = 120,
6x+y = 18.



 PaccMoTpuM, KaKOBO B3aMMHOE paclojioKeHHe IpapHMKoB ypaBHe-
HUH JaHHOH cucTeMbl. Jlis 9TOro BHIPAa3HMM H3 KaXKIOro ypaBHeHHs
Y uepes x, HOJAYUUM
{y =-1,1x+12,

y=—b6x+18.

Ypapuenusimu y = -1,1x + 12 u y = —6x + 18 3ajaores nuneciinsie
(GYHRIMH. YrnoBuie KOdhQUITHEHTH! IPAMEIX, SABASOMAXCH rpadu-
KaMH 9THX (DYHKIMHA, pasinuaubl.

BHAUHT, OTH [IPAMBIe epecekaloTesd U CUCTEMA HMeeT ejMHCTBeHHOR

pernienue.
[Ipumep 2. PaceMmorpum, CRONLKO PeIIEHUIT UMeeT cHeTeMa YpaBHeHUI
B8x+ 20y = 3,
{21: + by = 16.

M3 kaxncioro ypapHenus CHCTEeMBI BLIDABHM ¥ depes x:
y = —0,4x + 0,15,
Iy = -0,4x + 3,2.
IIpamuie, siBasiomuecs rpadMKamM JMHeRHBIX (PYHKIHI
y=-0,4x + 0,15 n y =-0,4x + 3,2,

napajuielibibl, TAK Kak WX YIJoBhle KOMDOHIMEHTH OJMHAKOBLI,
a TOYKH Nepecevyenusd ¢ OChblo iy pasJinyubl.

Orclofa ciepyer, YTo JanHas cUCTeMa VpaBHeHHH He HMeeT pe-
menni.

Mpamep 3. BusichuM, CKOJILKO pellleHdid MMeeT cHcTeMa ypaBHeHHH
5x+2y = —18,
15x + 6y = —54.

* BuipasMB M3 Ka)¢(IOro YpaBHeHMsSI CHETeMEI y depes X, NOJVUHM

y=-2,bx-9,

y=-2,5x-9.
OueBHIHO, UTO IpaPUKH YPaBHEHHH COBIAJAKT. JTO 03HAYAET, UTO
nobasi napa umces (xg; o), B KOTOPOH X5 — HPOM3BOJILHOE YHCIO,

a yp = —2,5x5 — 9, ApNAETCH pellleHHeM CHCTeMBI.
Cuerema umeer Geckonediio MHOMO perienwii.

YnpaxHeHus
x+y=4,
napa

1056. Spnsieres N peiieHHeM CHCTeMLI YpaBHeHHH {2.1:— o sl

upcen: a) x=3,y=1; 6) x=2, y=27
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1057,

1058.

1059.

1060.

1061.

1063.

Slpnsierca am napa unces u = 3, v = — 1 pellleHUeM cCHCTeMEl YpaB-
HeHHIA:

3u+v=_8, ) v+2u=5,

Tu - 2v = 23; u+2v=17

Kakue uz nap (-3; 4), (-2; —-6), (-4; 3) saBasgTCH peHIeHHAMH
CHCTEMBI YPABHEHHI:

a x=y-1, 13-y =0,
3x+4y = 0; bx—y=-4?

CocTaBnTe KAKYIO-JIHOO cHCTEeMY JIMHCHHKIX Ypapnenui ¢ nepe-
MEeHHBIMH X M Y, pellleHHeM KOTOPOH CJYMCHT napa:

a) x=4,y=1; 6) x=0, y=3.
Pemnre rpauuecky cHeTeMy JIMHeHHLIX YpaBHeHMIA:

-y = I' = 0,
a) -y % X+y
x+3y=9; -3x+4y = 14;
x+2y=4, 9 3x - 2y = 6,
~2x + by = 10; 3x+10y = -12.
Pemmure rpadguuecku cHCTEMY YpPaBHEHHIl:
x-2y =6, x-y=0,
a) 6)
3x+ 2y = —6; 2x+ 3y = -b.
. Brigcuure, HMeeT JIM cHeTeMa pPelleHHs ¥ CKOJILKO:
) - x=12, 3) Lbx=1, ) 2x=11- 2y,
y+x=-3 sx+2y_ by = 22 - 4x;
-3x=0, x+2 -x+2y =8,
6) y r) Yy = e) y
3y —x= 6; y_—05x- x+4y = 10.

(/s paGomut 6 napax.) UMeer Jin pelnenns cucTema ypaBHeHuil
M CKONBKO:

x=6y-1, 6) bx+y=4, 5) 12x -3y =5,
) \2x-10y = 3; Esy—Buily 6y - 24x = 102

1) O6eyauTe Apyr ¢ ApYyroMm, OT Uero 3aBMCHT OTBeT Ha BOIpOC 3a-
Aaum.

2) BrinoJiHuTe cCOBMECTHO 3ajlaHue a).

3) Pacnpejienure, K10 BRINOJHSIeT 3ajanve 06), a KTO — 3aja-
HHE B), H BLITIOJIHUTE MX.

4) IlposeprTe Apyr v Apyra NpaBMJILHOCTE BRIOJIHEHHS 3a/aHmni
¥ HCHpaBbLTe OMMOKH, eCliH OHH JIONYIIEeHbI.



1064. Yxaskure kakue-HUOY/Ib TPH pellleHUs] CUCTeMbl YpaBHeHHH:
{x—3y=5, ) {I,5y+x:—0,5,

3x— 9y = 155 2x+ 3y = -1.

1065. Pemmure ypaBHeHue:

2x -3 x4+ 1
-3x= 3 0) 6=
a) I x ) )

1066. IlpejcransTe B BHJIe MHOIOWIGHA:

a)(5e2 — e+ 8)(2¢ - 3) - 16; 6) 18m® — (3m — 4)(6m2 + m — 2).
1067. PasnoskuTe Ha MHOMKHTEIH:

a) a® +a? - x%a - x% 6) & + b — 9b - 9c.

3x-1 =x
3 5°

Haiite onpegenenve NAHEAHOTO YPaBHeHWs C IBYMS NepeMeHHLIMK,
MpuBeaure npumep.

Y10 HasbiBaeTcsl pelleHUWeM YpPaBHEHWN C [IBYMSI NepeMeHHbIMU?
fBngerca v napa sHaveHwi nepemeHHbiX x =7, y =3 pelleHuem
ypasHenus 2x + y =177

Y1o aABnsetca rpaukoM ypaBHeHWst ax + by = ¢ C NepeMeHHbLIMA
xWUy Aea»0unmb+0?

410 HasLIBAETCH pelweHMemM CUCTeMLl YpaBHeHuid ¢ AByms nepemen-
HBIMWU? HTO 3HAUUT peluuTh CUCTeMy ypaBHeHWA?

CKONLKO peLleHnit MoXeT MMeTL CUCTeMa ABYX NIMHeHBIX YPaBHeHUiA
C [BYMS NepeMeHHbLIMU?

PELUEHME CUCTEM JIMHEWHbLIX YPABHEHUN

PacemoTpum criocoG peinenus CHeTeM JHHeiHBIX ypaBHeHuii ¢ iByMsi
IepeMenHLIMH, HASLIBACMLIN cnocofom nodemanoeru. Hauném ¢ npumepa.
IIpamep 1. Pemum cucTeMy ypaBHeHHIi

{3x+ v=T,

1
-dx + 2y = 3. 1)
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BripazuMm M3 nepporo ypasHeHus y uepes x: y =7 - 3x.
[lojgeraBus BO BTOpOe ypaBHeHHe BMecTo i BhipaeHnue 7 — 3x, lo-

JIYUHM CHCTEMY {

3x+y="17,
~Bx+ 2(7T-3x)= 3.

(2)

Herpynno norasaTh, 4To cuereMul (1) # (2) HMEIOT OJIHKA H Te Ke pe-
HIeHHs.
B cuecreme (2) BTOpoe VpaBHEHHE COJEPIMKHT TOJLKO OJIHY lepeMeH-

Hy1. Pemium 910 ypaBHeHue:

NEE|
L1
T
A
i".
T
LL] o] 1
. <
_-;\?J__'_-l B
1 [ 1P
Y, ) L
-::.:. T i T1-
Vi | I |
Puc. 79

-Sx+ 14 - 6x=3,
-11x=-11,
xr=1.
Ilopcrasus B paBeHCTBO iy = 7 — 3X BMecTO X
uresio 1, Haijém cooTBeTCTBYIONee 3Have-

HHe y: )
y=4.

IMapa (1; 4) — pemenue cueremnr (2),
a 3HAYUT, 1 cHeTeMul (1),

Pemenme cueremnl (1) MBI CBeJIH K pe-
mennio cuereMul (2). [Tpu 9ToM MBI BOCTIONL-
F0BAJIMCEH TeM, uTo cucTeMnl (1) u (2) umelor
OJIHH M Te Ke pelieHHs.

CHeTeMbl YpaBHEeHHH ¢ JIBYMHA llepeMeH-
HEIMHM, HMeolHe OJlHH W Te e pelleHus,
HasRiBAlOTCS pasnocurvivimu. CHCTEMBI, He

UMeloIie pelenii, TAKKe CUATAIOT PABHOCHILHEIMK.

leomeTpuueckn pasBHoCHJILHOCTL cuceTeMm (1) w (2) osuauaer, urto
rpa)MKyu ypaBHeHHi cHcTeMmul (1) nepecekaioTes B TOH JKe TOUKe, UTO M
rpapuKH ypasHeHHH cucremsl (2), T. e. Bce TPH HPSMBIe HepecekaloTes

B OJiHO# Touke (pue. 79).

Mul pemmunam cueremy (1), venonssyd cnocod nojgcranopku. Ilpu pe-
MICHAH CHCTEMB! JIBYX JIMHeHHLIX YpaBHeHHil ¢ JIBYMS NepeMennbiMH
c110co60M HOJICTAHOBKH IOCTYHAIOT Ce/YIOHM o6pazoM:

1)
2)

3)
1)

BLIDAMKAIOT H3 KAKOTO-HHOYIL YDABHCHHS CHCTEMBI OJLHY [1e-
peMennyio uepes Jpyryio;

HNOJICTABAAIOT B JIpyroe ypapiuenMe CHCTCME BMECTO oTOH mne-
peMeHHOH NMoJyueHHOe BLIpa)kenue;

pelaloT HoJyuHBILIeecs VpaBHeHHe ¢ 0JHOH llepeMeHHOI;
HAXOJAT COOTBETCTRYIONICe 3HAYMEHHe BTOPOH IepeMeHHoi.

Mpumep 2. Pemum cucTemMy ypaBHeHHH

Tx + 6y = 6,
3x+4y = 9.



Bripasum M3 BTOPOro ypapHenus x yepes y: 3x = 9 - 4y, x = 3

IoficTABMM B NepBoe ypaBHeHHe BMeCTo OVKBHI X BEIpaskeHHe g
7. 9_2"-"' +6y = 6.

Pemium nonyuennoe ypapHeHHe ¢ lepeMeHHOM y:
T9-4y)+3-6y=3-6,
63 - 28y + 18y = 18,
~10y = -45, y=4,5.
| 9 - 4y
OJICTABHM B ypaBHeHHe X =

- 4.45 .
x:w. x=-3.

BMECTO i UMcio 4,5:

OTpet. x=-3, y = 4,5.

YnpaxHeHus

1068. PemnTe cucTeMy ypasHeHuit:
=x-1, x=2-y,
0 {g.r+2y=16: % [3x-2yy-1|=0.
1069. Pemnre cucremy ypasHeHHid:
y—-2x=1, x+y=06, y—x=20,
" lﬁx-yz'?: ’lsx-syzz; " {2::“15;;:"1;
6) {7x—3y=13. ) iti.t—y:ll, o) {25—::—4;;,
x—-2y=>5; 6x- 2y =13; dx — 2y = 30.
1070. HaiijiuTe pemenue cHCTEMEI YPABHEHHI:
2) l2x+y=l2, B =8y x=4
Tx - 2y = 31; 2x-21y = 2-
y—-2x=4, 2x =y +0,5,
{'Ix—y:l; ' !3:—5_:;:12.
1071. PemuTe cucremy ypaBHeHMii:
2u+Hu=0, 4u+ 3v = 14,
{—8u+!5v=7; 3 {5u-3u=25;
5 lSp-.'iq:O. ) {10p+7q:—
3p+4q = 29 2p - 22 = bq.
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1074.

1075.

1076.

1077.

1078.

3x+4y =0,
) [2x+3y= 1;
Tx+2y =0,
) {4y+9x: 10;

2. Pemiure cuetemy ypasHeHHit:

) [5x+ﬁy = -20,

9y + 2x = 25;
3x+1=8y,
11y — 3x = —-11.

. He BHIIONHAS NOCTpPOCHHA, HAHJMTe KOOPJAMHATHI TOUKH nepece-

YeHMH IPAQHKOB ypaBHeHHi:

a) Tx+4y =23 u 8Bx— 10y = 19;

HajiinTe KOOPAMHATE TOUKM Nepeceuenus rpa)MKoB ypaBHeHH,

He BLINOJIHAH [HOCTPOeHHH?

a) bx -4y =16 u x - 2y = 6;

HaiiuTe petienne cHCTEMLI YPaBHCHHN:

& 3x-5-1=6-2x, 6) bx+y)-y=-1,
3x-y)- Ty =4
Pemnre cucreMmy ypasHeHui:
5y +8(x—3y)=Tx- 12, ) 2@-b)+16=30+7),
9x+3(x - 9y) = 11y + 46;
Haiiure penenne cucTemMnl YpaBHeHHI:
£ P 2m  n _
3 2 7 5 3
a) x ¥ B) m n
PR 06 b
S _9b=6, To- 3 = 4,
6 B
6) b r) 2
—3ﬂ+-§=—37; xl-—5-=-6
Peiure cucteMy ypaBHeHMIA:
y_x x ¥ _ 2
i §5°6% 773" %
" x . ¥ 3 3x
Br1E=" g =%
S v ¥ - 23, 32 _ 2y =5,
6) i1 15 r) 5
x_W_40 - _e5
i x- 5 =65

Ty+4)-w+2)=0.

6) 1lx -6y =2u-8x+5y=3.

6) 20x - 15y = 100 ¥ 3x — y = 6.

6a—-(a—-5=-8—-(+1).



1079. ¥YupocTHTe BhIpakeHHe:

2
a) (2x — 3y)? + (2x + 3y)% B) 2(% s %] +(2x - y)
2
) (2x + 3y)? - (2x - 3y)%; r)3[§+%]-—wx—yﬁ.
1080. PaznoxuTe Ha MHOKHTENH:
a) x% + 4a?x® — dax; 6) 4a® — 12a°b + 9a'b?.

1081. JloxkaxkuTe, uTo Bee TOUKH rpapura QyNKIMH, 3ajannoil gopmy-
soi y=x? — 4x + 5, pacnojio’keHnl B BepxHeil NOJYIJIOCKOCTH.

PacemoTpum emé ojtun crocof peiienus cHeTeM JHHeHnLIX ypaBne-
Uil — cnocol caoxcenus. IIpu peilieHWu CHCTEM 5THM cnoco0oM, Kak
H NIpPH pelieHHy cnocoGoM 110/ICTAHOBKY, MEl IePexXo/lHM OT JJaHHOI cHe-
TeMbl K JIPYI'Oi, PABHOCMJILHOH el cHeTeMe, B KOTOPOH 0JlHO M3 ypaBHe-
HUH COJEPKUT TOJBLKO OAHY lIePeMEeHHYI.

IIpumep 1. Pemium cucTeMy ypaBHeHMH
2x+ 3y = -5,
o (1)
x - 3y = 38.

- B ypaBHeHHAX 9TOH cHETEMBl KOMPMHIHEHTEI NIPH I ABISIOTCSH 11PO-
THBOHOJOMKHBIMH uncaamu. CHOKHB IOWIeHHO JIeBLle W lnpaBbie Yac-
TH YPABHEHHH, NOJYUMM ypaBHeHHe ¢ oJiHoi nepeMmennod 3x = 33.
BaMenuMm oJiHo U3 ypasnenuil cuetemul (1), nanpuMep nepsoe, ypas-
nenvem 3x = 33. llonyuum cucremy

3x = 33,
x - 3y = 38.
Cuerema (2) pasnocusnna cuereme (1).

Pemum cucremy (2). Uz ypasnenus 3x = 33 naxojnum, uto x = 11.
IlogcraBus 510 3HaUeHne X B ypaBHeHHe

(2)

x — 3y = 38,
NOJIyUHM ypaBHEHHe ¢ IepeMeHHoH y:
11 - 3y = 38.
Pemum sT0 ypaBHenue:
-3y =27,
y=-9.

Ilapa (11; —9) — pemenue cucTemul (2), a 3HAYMT, U JJAHHOH CHCTe-
Mul (1).
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[ BocnonszopaBiines TeM, UTo B ypas-

HenuaX cucreMmbl (1) Koa(pUILMEHTHI

1 NpH Iy ABNAKTCA NPOTHROMOJOMHBIMH

U 1 X UHCIAMH, MBI CBeJIM ed pemenne K pe-

MEHUIo PABHOCHIILHON cHeTeMbl (2),

S

B KOTOPOH OAHO M3 ypaBHeHHH cojep-

HHUT TOJBKO OJIHY [IepeMeHHYI0.

&

leomerpuueck paBHOCHILHOCTE CHC-

Tem (1) ¥ (2) osmayaer, 4TO rpaQUKH

ypasuenni 2x + 3y = -5 u x — 3y = 38

=) o~ nepecexapTes B TOH JKe Touke, YTO W

it —  rpaduku ypaBHeHHH 3x =33 H X — 3y =

=38, T. e. Bce TPH LIPpSAMBIe llepeceKaloT-

cH B ojiHO# Touke (puc. 80).

Ilpumep 3. Pemium cucTeMy ypaBHeHHi {

Mpumep 2. Pelnum cueremy ypashe-

Puc. 80 n[5x+11y:8.

10x - Ty = 74.
Iounennoe cioxenne ypapuenuil CHCTEMbl He IPUBEIET K HCKJIIOUe-
HHIO OJHOW M2 nepeMeHHbIX. OHAKO eClH YMHOXHTEL BCe UJeHb!
NepROTO ypasHenus na —2, a BTopoe ypaBHeHHe 0cTABHTEL 6es name-
Henui, To ROOMMUIHENTE IPH X B NOJYYEHNLIX YpaBuenuax oyjayr
MPOTHBONOJOKHEIMH THCJIAMM:

~10x - 22y = -186,

10x - Ty = 74.
Teneps nowiennoe clodenrne NMPABOAUT K YPaBHEHHIO ¢ OJIHOH ne-
pemennod —29y = 58. U3 sToro ypasHenHsi HAXOJHM, 4TO y = —2.
IMoserasue Bo BTOpoe ypaBHeHHe BMECTO y uueno —2, Haijiém snave-
HUEe x:

10x - 7-(-2)=T74, 10x=60, x=6.

Orper. x=06, y=-2.
3x - by = 93,
bx — 4y = 103.
IonGepém MHOMKUTENIM K YPaBHEHWUSM CHCTEMEl Tak, uTolnl nocjie
VYMHOMEHHSA HAa HHX KOMPPHIHENTH NMPH Y CTAIH NPOTHBONOJION-
HEIMM uMcjiaMH. YMHOMHB NepBoe ypaBHeHHe cHCTeMhl Ha -4,
a Bropoe Ha b, noJayuum

-12x + 20y = -372,

25x - 20y = 515.
Orciona naipém, uro 13x = 143, x = 11. Tlogerapus snauenue x

B ypasHenue 5x — 4y = 103, naigém, uto y = —12.
Orper. x=11, y =-12.



Mul paceMOTpenH lpMMepbl pellieHUs CHCTeM clocofOM CHOMeHHs.
IIpu pemienuy cHeTeMBl JIBYX JIMHOHHLIX YPaBHEHH ¢ JIBYMS llepeMeH-
HBLIMH CIOCOBOM CJIOMKeHHS [TOCTYNAIT CAe/YIONHM obpasoMm:

1) yMHOMKAIT MOYWJIEHHO YPaBHeHHUS CHCTeMBI, NOAGHpast MHO-
SHATENH TaK, 9T00k KOMPMPHITHEHTR] IPH OJHOW H3 NepeMeH-
HEBIX CTAM HPOTHBOMOJONCHBIMH UMCTaMM;

2) CRJAJILIBAIOT NMOWJICHHO JIieBRI€¢ H NpaBLI¢ YAacTH Ypal!ll(!l‘lllﬁ
CHCTEeMBI;

3) pemalor noJyuMBileecs ypaBHeHHe ¢ OJIHOMN llepeMeHHOI;

4) HAXO[ST COOTBETCTBYWINEe 3HAYCHHMEe BTOPOH NepeMeHHOM.

QAMMHM, 4TO eclHd KOMPMOHIHeNTH NpH Gﬂlloﬁ U3 nepeMeHHBIX
HBJAAKOTCH HPOTHBONOJMOMKHBIMHA UHCIAMH, TO pelleHHe cpasy HauMHAT
C NMOYUJIeHHOT'O CIIOMKeHHs yp&BHEHHﬁ.

YnpaxHeHus
1082. PemuTe cHcTEMY ypaBHEHWI:
2x + 11y = 15, 4x — Ty = 30,
){10x~11y=9; ){435—5;;:90;
Bx— 17y = 4, 13x - 8y = 28,
) l—8x+25y:d; ) {11x—8yz24.
1083. HaiiguTe peileHue CMCTEMLI YpaBHeHHH:
2) {x—ﬁy:l?. {3x+2y=5,
5x+ 6y = 13; —bx + 2y = 45;
6) {4::—79:—12, ) {9x—4y=—13.
—4x+ 3y = 12; 9x — 2y = -20.
1084. Pemure cucremy ypasHenuii:
40x + 3y = 10, 33a +42b = 10, 10x -9y = 8,
{20;:— Ty =5 {9&+14b: 4; {2ly+l5x= 0,5;
)[51—2y=1. l1]|13.r—12_:,v=l4. e]{9y+8::=—2,
156x— 3y = -3; 1lx—4=18y; bz = -4y - 11.
1085. PemnTe cucteMy ypapHeHui:
12— Ty = 2, b6x = 25y +1,
{dx—5y=6; B) Hx - 16y = —4;
Tu+2v=1, 4b + Ta = 90,
) ll7u+ﬁu=~9: ) [5a—ﬁb=20.
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1086. HaiiauTe pelleiHe cHCTEMbl YpaBHeHHN:

0,75x + 20y = 95, 10x = 4,6 + 3y,
l0,32x— 25y =T, !4y+3,2: 6x;
0,5u - 0,60 =0, -3 +10a-0,1=10
[0,4u+|,7v: 10,9; {15a+4b—2,7:0.

1087. CocraBnTe ypaBHeHue BuJla y = kx + b, rpapuk KoTOporo npoxo-
JIAT Yepes TOYKH:
a) M(5; 5) m N(-10; —19); B) A(8; —1) u B(—4; 17);
6) P(4; 1) n Q(3; -5); r) C(-19; 31) u D(1; -9).
1088. I‘paqmlc JIHHEHHOH QYHKIMHA NIepecekaeT 0CH KOOP/IHHAT B TOUKAX
5; 0) u (0; 11). Bajaiite o1y QYHRIHIO GOPMYJION.
1089. leaMaa y = kx + b IpoXoJUT Uepes TOUKH
A(-1; 3) m B(2; —1). Hannmwure ypapHe-
HHE DTOWH NPSIMO.

1090. I'papur nuHeHHOH (PYVHKIMH lepecerkaer
0Ch X B TOUKe ¢ abcuuccoil 4, a ock iy B Tou-

ke ¢ opaunaTor 11. SagaiiTe o1y (DYHKIIHIO ) =
OpPMYIIO.
1091. BapaiiTe hopMmysioll NHHeRHYI0 DYHKILHIO,
rpaMK KOTOPOH H300paskéd Ha pPHCYH-
Ko Bl Puc. 81
1092. PeuuTe cHCTEMY YpPaBHEHMIl: )
a) S5(x+2y)-3=x+05, ) 2,5(x- 3y)- 3= -3x+0,5,
y +4(x - 3y) = 50; 3(x+6y)+4=9y+19.
1093. Haijijiure pelienHe cHCTeMbl YpaBHeHHA:
s T T .
3 3x+g¥-2=0, D AE® =0
Hbx-y=11; Sm-4n=2;
0,5x + 0,2y = 7, i oo &
6) 11 1 r){6 3 ’
3 v=0 0,2u + 0,10 = 3,9.
1094. Pemure cHeteMy ypanHeHMit:
Xtk 2x _y _
niFvad =0 g ly-g=5h
2x—y = 10; x-1)-9=1-y;
i _ - E.{ p— — _-‘E
2x - Ty = 4, 5 ¥ e
o X Vet r 2x 2
6 6 3 t=-3
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1095. Haiigure peuiense cucTeMbl ypaBHeHM#:

1. Llos L3
a) 3 13Y 4, 5) i 1,
6x + 5y = 150; 2x+ 3y = -12;
1 1 4a-5b6-10=0
—v-—-u=3, ’
6) {3 8 Mia_ b, 1_,
Tu+9v = -2 E g vg
1096. Mmeer sin pellieHHus CHCTEMa W CKOJIBKO:
2x—-y=1, —bx+2y="1,
a) 6)
—6x+3y = 2; 15x — 6y = -21?

1097. PasnosuTe Ha MHOMKHTENH:
a) 15a? — 1562 B) 10a® + 1063 n) 47a% — 4705,
6) 29a? + 29b? + 58ab; r) 18a® — 18b%; e) 51a® + 5165,
1098. ¥npocTHTe BLIpamenne:
a) 2x(8x - 1) - (dx + 1) 0) 43y — 1)*> - 18y(2y — 1).

Ilpn pemenun zajau ¢ NOMOIILID CHCTEM YPABHEHHH HOCTYHAIOT
CAeAYIONHUM obpazoMm:

1) ofGozpaualT HEKOTOPLIC HeH3BeCTHLIC YHela OYKBAMH H, HC-
NOJL3YSI YCJIIOBHE 3a/Ia4H, COCTARIAIOT CHCTEMY YpABHEHHIH;

2) pemaioT HTY CHCTeMY;

3) MCTONKOBRIBAIOT Pe3YJILTAT B COOTBETCTBHH C YCIOBHEM 3a-
Jlaun.

3apnaua 1. Macca 15 kupnuueit u 5 mnaxo6nokos papna 64 kr. Kako-
Ba MAacca OJIHOTO KMPIHYA W OJIHOr0 IMIaKkobNIoKa, ecliH 5 KApInHYei
Tskenee 2 nakobnokos Ha 3 Kr?

» Ilyers macca kupnuua x kr, a mjakobnoka y kr. Torpa macca
15 kupnuvei 1 5 makotnokos dyner 15x + by kr. [lo yesosuio 3a-
Jlaun ona papia 64 kr, nosromy 16x + Sy = 64.

Haseetno, uro b kUpnUUei Tskenee 2 mnako6J10KoB HA 3 Kr. SHAYNT,

5x — 2y = 3.
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Yrobhl OTBETHTH HA BONDOC 3ajlauM, HAJ0 HAWNTH TAKHe 3HAUCHMS
X M I, KOTOpLIe YJIOBJIETBOPSIOT KAK IIEPBOMY, TAK M BTOPOMY ypaB-
HEHHIO, T. @. YIORIETROPSIOT CHeTeMe

15x + by = 64,
S5x - 2y = 3.

Pemug a1y cucremy, noayuum, uro x = 2,6, y = 5.
Orper. Macca kupnuua 2,6 kr, a muakobiora 5 Kr.

Bapmauva 2. MoKHO W pasMensiTh CTOPYOAEBYIO KYNOpY nsiTHpyG6né-
BLIMH ¥ 0/IHOPYOJIGBLIMM MOHETAMH Tak, UTo6LI BceX MoHeT Onuio 307

JlonycTuM, uTo cliefiyeT B3AThL X NATHPYOJEBLIX H i OJHOPYGINEBRIX
mouer. Ilo yeaopnio x + y = 30. Tak Kak ¢ HOMOIILI0 HTHX MOHeT
nysno pasmensite 100 p., To JOJKHO BHINOJHATLES PABEHCTRO
5x + y = 100. ITonyunnu cucremy ypaBHeHHi

x+y =30,
5x +y = 100.
Peun eé, naiipém, uro x = 17%. y= 12%.

[To empieny 3aiaun x U y JOJOKIEL GLITL HATYPANLHLIMH YHCIaMK,
a MBI MOJYYHIH JIpoGuLIe YHCa.

OTeeT. PazmensaTs cTropyGnésyo Kynwopy VKasaHHEIM crnocofom
HeBOZMOKHO.

YnpaxHeHus

1099. B depmepckoM XossiiicTBe 110j] FPeUHXY M npoco orsejieno 19 ra,
NPHYEM rpeunxa sanumaer Ha b ra GoJswlie, yeM npoco. CKoNLKO
PeKTAPOB OTBONeHO NOJ| KaXAYI0 U3 ITHX KYJILTYp?

1100. Texuuueckoe 1epPeBOOPYIKEHHe Iexa [03BOJIWIO BLIIYCTHTh

' B (heppasie Ha 165 uzjenunit 6oJikie, ueM B ssuBape. CKoJIbKO H3jie-
JHH OBLJIO BHINYIIEHO B IHBape W CKOJLKO B (peBpalie, ecliH H3-
BECTHO, YTO 3a HTH Mecsilhl 1Hex
puinyerun 1315 usjpenuin?

1101. B macrepckoit ¢ ABTOCePBHCs OT-

~ peMonTHpoBasin 22 JIerkoBuIX H
rpy30BLIX aBToMo6unA. Cpeau HHX
JIerKOBLIX OwiJIo Ha 8 Menslne,
ueMm rpysoBbiXx. CKoJNbKo rpyso-
BRIX ARTOMOOHICH OTPeMOHTHPO-
BAJIM B MacTepekoin?

1102, Ha TeHHHCHOM KOpTEe JUISi UIPLI Nap TeHHHUCHCTOR BhIeJIsieTCs

T nnomajika npaAMoyrolikHoH (opMel. Haliure 1iMHy W ITUPHHY
IJIOMAJIKH, eClIM M3BeCTHO, UTO JUMHa OoJbile MMPHHLI Ha
12,8 m, a nepuMeTp npsiMoyroiibiuka pansen 69,48 m.




1103.

1104.

1105.

1106.

1107.

1108.

1109.

1110.

1111.

1112.

1113.

OcHoBanMe paBHoGepeHHOr0o TpeyrojibHUKa Ha 7 cMm GoJblle ero
foroBoit croponsl. Haifiute GOKOBYIO CTOPOHY TpeyroJibHHKA,
eCJIH ero nepuMerp pasen 43 cM.

Cmapunnas 3adava. Ocnuua U MyJ UM BMecTe, HArDY)KeHHBIe
pPaBHBLIMH 110 Becy Mmemgamu. OciMia xajoBajack Ha THAMKECTh
HOIH. «UYTO TH skalyelibest, — CKazal MyJ, — eclii Thl Jallb
MHEe TROH MeIoK, MOsl Hollla cTaHeT BJBoe GoJbile TBOeH, a eclun
s1 Tebe IaM OJIMH MeNIoK, TO HANIW I'PYakbl cpaBusiioresis. CKoJILKO
MEIIKOB HEC KaXiauIii?

Cmapunnasa sadava. Ecnw A nonyaurt or B 100 pynuii, To cra-
Her BjaBoe ero OGorave, a ecan A jact B 10 pynwid, To B craner
BIiecTepo Goraue. CKONLKO JIeHEr y Kasxaoro?

CKONBLKO JieT GpaTy W CKOJNILKO JIeT cecTpe, ecliv 2 rofia naszaj Gpar
O erapie cecTpsl B 2 paza, a 8 Jer nasaj] — 8 5 pas?

JlBa aBToMaTa M3roTABIMBAIOT JleTaiu. Yucio feranei, Marotos-
JIeHHbIX NepBLIM ABTOMATOM 3a 3 U M BTOPLIM 3a 2 4, cocTaBiger
720 mTyk. Yernépras uacTh Jietaneil, M3roTOBJCHHEIX OGOMMH
apromaTamu 3a 2 u, cocrasuna 150 mryk. CRonbKo aetaneld U3ro-
TOBJISINI KAK/LIA aBTOMAT 3a uac?

Badvy €31kl Ha apToMalidie 1 Tu @3J1L1 Ha moed/ie TYPHCTLI Tpo-
exann 640 km. Kakosa ckopocTh noesja, ecqim ona na 5 km/u
bosanie CKOpPOCTH ABTOMAMIMHLI?

Temyioxojl MPOXOAMT 3a 3 U 10 TeUeHHI0 H 2 4 NPOTHB Teuenus
240 kM. DTOT 3Ke TeINoXoj| 3a 3 U NPOTHR TCUEHUS MPOXOJNT HA
35 KM Goase, uem 3a 2 u no reuenno. Hailure cropoeTs Temno-
X0/la NPOTHR TeUYeHHUs U ero cCKopocTh [0 TeueHHIo.

W3 nynkTon A u B, paccrosinde Mesly KOTopeiMu pasio 280 kM,
BBLIXO/ISIT OJlHOBpeMeHHo JiBa aBTroMoOuias. Ecan asromobunmn 6y-
AYT JIBUIATLCS] HABCTPEUY JAPYT APYTY, TO BCTpeua NPOM30HAET ue-
pe3 2 u. Eciau ke onu OYAYT JIBUraThCH B OJIHOM HAlPABICHHH, TO
ABTOMOGHIIL, BLIIIS/UNHA H3 A, IOPOHHT ABTOMOGHJIb, BLITIE/IIHA
uz B, uepes 14 u. I{akoBa CKOPOCTL KaXNJIOr0 ABTOMOGHIIN?

JlBa TypHeTa BRIIUIK OJHOBPEMEHHO M3 JIBYX I'OPOJIOB, PACCTOHHHE
MELY KOTOpLIMA 38 KM, # BeTpeTHIHCh vepes 4 u, C Kako#l cko-
POCTHLIO [T KAMJLIA TYPHET, €CIH HU3BECTHO, YTO MMePRLIA 1Mpo-
mén o Berpeun na 2 kKM Gosnine Broporo?

MoTtopuasi JIofKa NYTh N0 TeYEHHIO OT OJHONH NPHCTAHM JI0 JPYTOi
NPOXOMMT 3a 4 4, a ofparneiii nyTe — 3a 5 4. Kakopa cropocTh
JIOJIKK B cTOsIYEH Bojie, ecnu 70 KM 10 Tedenwio oHA NPOXOJIMT 3a
3,5 u?

3a 3 4 Mo TeYeHHI0 M 4 U NPOTHB TeYeHUS TeMI0X0J NPOXOAHT
380 kM. Ba 1y no Teyenwio H 30 MHH MPOTHB TeEUYCHHS TeEIJIO-
xo/i npoxoauT 85 kM. Haiijiure cofcTBeHHYIO CKOPOCTE TeIloXo/1a
H CKOpPOCTL TeueHHs.

221



222

1114,

1115.

1116.

1117.

1118.

1119.

1120

1121.

1122,

Ha apyx nonkax 55 KHUr. Eciy nepecTaBUTh ¢O BTOPOH 1OJIKH 110-
JIOBMHY KHMI' Ha lIepBYIo, TO Ha epBoi ctaHer B 4 paza GoJblie
KHHT, 4eM ocTaneres Ha BTOpoi. CROJILKO KHUT Ha Kax o nonke?

Cmapunnas sadava. Ha nepoi yanie pecon, HAXO[AIHXCH B paB-
HOBCCHH, JIOKAT 9 OJIHHAKOBLIX CJIMTKOR 30JI0Ta, 4 HA NPAROH —
11 OJIHHAKOBLIX CIIHTKOB (.'(![)06[)8. Ecnn NOMOCHATE MeCTAMM OJIMH
CJIIHTOK 30J10TA €O CIIUTKOM cepeﬁpa. TO JieBasl yalila oKa*<eTcs Ha
13 r nerue ll[)!lBOI“'[. CKOJNBLKO BeCHT OJIHH CJIHTOK 30JIOTa M OJIHH
CIHTOK cepebpa?

Macca 4,5 cm® jxenesa u 8 cm® meau pasua 101,5 r. Macca 3 em®
weesa Gonbe Mmaces 2 ¢m® meau ma 6,8 r. Haiijure nnothocts
JKesesa ¥ IJIOTHOCTL MeJIH.

ITox 03uMEIMK KYJALTYpaM#i Onio 3anaTo nHa 480 ra Gonnine, uem
nox sipoBuiMu. I[locne Toro kak yopanun 80% osumuix u 25% sipo-
BRIX KVYJBLTYP, IJOIA/L, OCTABINASCSA IOJ O3MMLIMHM, OKazaJlack
ua 300 ra menbiue, ueM wiowans noa spopsiMmu. Kakaa miomans
OLLIA OTBEJEHA 110J] SIPOBLIe H Kakasl 110){ O3HMEIe KYIALTYPLI?

Jllpe OpHrajibl AOJOKHL GLIJIKH 10 [JaHY HWArOTOBHTE 34 Meecsill
680 neraseii. lleppas Gpuraja NnepeBeiNOJHKIA MecsqHOe 3ajla-
nne na 20% , a sropas — na 15%, ¥ nooromy o6enMu GpurajiaMmu
6EUJIO M3roToBJNeHO cBepx muaHa 118 geranei. CKoJLKO fetaneii
AoJi3kHA OGLIJIa MBTOTOBHTE 10 IJIAHY Kaskaasi Gpuraja sa mecsi?

Hmeerca monoko 5% xuprocetu u 1% xupnocrn. Ckoibko Modio-
Ka Ka)@gIoro Bujla Hajlo B3AThL, YTOOE HOJYUHTE 3 JI MOJIOKA, JKHUP-
HOCTE KOTOPOTO coctapisier 3,2% ?

Umempecs: 45 000 p. kiadenT Ganka pasfeiuJ Ha JABe YACTH.
OAHy 3 HHX OH NOJOMHI Ha BRAaJ « [lenosuTaniiis , JOX0/ 10 KO-
Topomy coctapisii 9% B roj, HO HeJAL3A OLIJIO CHUMATL JICHLIH
B TeueHue rojia. J{pyryio uacts oH nonoxcun Ha Briaaj «Jlo BocTpe-
GopauMsis, JOXOA 10 Kotopomy coctaiasn 1% B roj, ojuako
B J1I000e BPeMs MOMHO OblJIO B3ATH JIEHLI'M IOJHOCTLIO MJIMH uac-
THYHO. B peayabrare o0yl J0X0H, NOJYVYeHHLIH KIHeHTOM Ye-
pes ropi, coctapus 3410 p. CKoJLKO JIeHer NOJNOMHII KIWEHT Ha
BEJNIAJ «JlenosHTHLIA» M CKOJILKO Ha BRAaj «Jlo BocTpeGoBanmnsis ?

Ha 10-nponenTroro u 15-mponent-
HOTO PACTBOPOB COJNSHONH KHCJOTHI
Tpebyercs cocTaBuTh 80 r pacrso-
pa, KOHUEHTPAIMS KOTOPOTo paBHa
12%. CKONBKO TpaMMOB KaMIOro
pacTBopa Hajlo B3ATL?

Cmeman kucnory 70-nponenTnoi u
48-nponenTHOH KOHIIeHTpaUH, no-
syanam 660 r kuenoTs 60-nponentT-
HOH KOoHueHTpaluu. CRoJILKO OLUIO
B3ATO KMCJOTHI KaXa0ro BHja?




1123.

1124.

1125.

1126.

1127.

(3adana-uccaedosanue.) lHa cKonbko HAA0 YMEHBIUIHTHL YHC-
Jio 100, uTofbl NPH JeIeHHH NOJYUeHHOH PasHOCTH Kak Ha b, Tak
M Ha 7 ocraTok GBI paBeH 1 M NPH HTOM Neppoe vacTHoe GRUIO
na 2 GoJinitie BTOporo?

1) O6eyauTe, kakue ofosHaueHus yA00HO BBECTH A pellleHus
Jajlaviy.

2) CocraBbTe CHCTeMY YPABHEHHH WM pellHTe ed.

3) IllposepkTe NPaBHILHOCTEL MONYYEHHOIO OTBETA.

PaznoskuTe Ha MHOKHTENN:
a) 0,064m3+1; 6) 0,027x— 3% B) p®+8; 1) 27— mS.
H()KE}RHTG TONJICCTBO
(0 = PP + 20%° = (2% + P) (x* + Yt - XPP).
B KAKHMX KOOPJHHATHLIX YeTBepPTAX pacHojioxen rpagui ypas-
HeHMWsH:
a) 2x + by = 12; 0) 3x — 4y = 107
NoraxkuTe, 9TO Bee TOUKH rpa@Hia (PYHKIMH, 3ajandoi Qop-

MyJoil g = -x2 - 6x — 11, pacnososkensl B HHXKHOH nonymioe-
KOCTH.

OGLACHUTE Ha NPUMEPe, Kak PellaloT CUCTEeMY JIBYX NUHERHLIX ypaB-
HEHWit C ABYMA NepeMeHHLIMU CrocoBOoM MOACTAHOBKM.

OOBLACHUTE Ha NpUMepe, Kak peLualT cuctemy ABYX NUHEeRHLIX ypas-
HeHWi © ABYMA NepeMeHHbIMU CNocobOM CROXeHUs.

Has mex, kmo xowem sname Oonvute

Hepagencrso y > 0,5x + 2 npu x = 6, y = 10 obpamjaercsi B BepHoe
uepasenctso 10 > 0,5 - 6 + 2. I'oBopsiT, 4To Hapa 3HaueH Uil IepeMeHHBIX

x=6,y

= 10 gBAseTCs pelleHHeM HTOro HepaBeHCTRa.

) o Pemennem HepaBeHcTpa ¢ JIByM#A lepe-
M@HHBIMH Hasmnae'rcn napa sHavueHHH nepeMeHHLIX, oGpala-
Iasi ero B pepHoe YMcJjiopoe HepapeHcTBoO.
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HeTpynno npoBepuTh, 4TO pelieHUsIMH HepaBeHeTBa
y>05x+2

ApAsoTeH Takke napel x =0, y=5; x =-8, y=-1. Kaxjloe peimenne
HepapencTpa y > 0,5x + 2 MoKHO H300pazuTL TOUKOW HA KOOPAHHAT-
HOW TJIOCKOCTH.

BrisicHHM, KaKoe MHOMKECTBO TOYCK 3aJlaéT HA KOOPJMHATHOW nJjoc-
KOCTH paccMaTpHBaeMoe HepaBeHCTBO.

MHOMeCTBO TOUEK, KOOP/JMHATLI KOTOPLIX YAOBJIETBOPSAIOT ypaBHe-
uuio y = 0,6x + 2, npejerasiusier coboit upsimyio (puc. 82). Eenu roura
IJIOCKOCTH JIOXKHT BBILIE, YeM TOUKa HTON NpAMOoi, Haxojasmascs ¢ Hel
Ha o/inoi BepTHKaNW (cM. puc. 82), To eé opaunara GoNLING OPJHHATEH
COOTBETCTBYIOIEH TOUKH NPSAMO W NOTOMY KOOPJMHATLI HTOH TOUKH
Y/IOBJETBOPAIOT HepaBeHCTBY y > 0,5x + 2.

Boobie koopMHATL JIIOG0H TOUKH NOJNYIUIOCKOCTH, PACTIONOMKEHHOH
Beilne npaMoit y = 0,bx + 2, yjiosieTBopsiioT HepaBeneTsy y > 0,6x + 2,
a4 KOOPJAHHATEL JIPYTHX TOUeK [NOCKOCTH HTOMY HepaBeHCTBY He YoBJe-
TBOPSIIOT.

Takum obpasom, nepapenctTno y > 0,5x + 2 3aJaéT NOAYIIOCKOCTE,
pacnojioeHHyo Buime npamoii y = 0,5x + 2. Ha pucynke 82 sta noany-
INOCKOCTL [NOKA3AHA 1LBETOM. I'pamitmem HnpaMas, He NpHHajeXxalias
TOH NONYIUIOCKOCTH, NIpoBejieHa NYHKTHPOM.

IIpumep 1. llokaxem B KOOPAMHATHON IVIOCKOCTH MHOJKECTBO TOUCK,
KOTOpOe 3aJ1aéT HepaBeHCeTBo x = 4,

- ITposeném npsimyio x = 4 (puc. 83). Adbcuucea oo TOUKH, PpHHAJL-
JIIKATNEH STOH NPSIMOI MW PACTIONIOMCHHON NTpanee eé, panna 4 WK
Goneme 4. 3HauMUT, HEpaBeHCTBO X = 4 3aJla6T HA KOOPJAMHATHOM
IJIOCKOCTH NPAMYIO X = 4 W NONYIUIOCKOCTE, PACTIONOMEHHYIO lIpaBee
upsamMoit x = 4. Dra HoNYIIOCKOCTh I0Ka3aHa HA PHCYHKE IBETOM.
I'pannunas npsamasi NPHHAJJIEKAT HTOH MONYNIOCKOCTH.

v v
6
6 -
1l
i 2 H
-4 =2 |0 2 4 8 x
-4 -2 |02 4 6 x -2
-2
_4 _B
Puc. 82 Puc. 83



[Ipumep 2. BuisicHUM, Kakoe MHO- y
JKECTRO TOUYEK 3ajlaéT HAa KOOPM-

ﬁ A

HATHOW NMOCKOCTH CHCTeMa Hepa- _0M
BEHCTR 4 Y-

y=0,4x -2, '

y < 0,4x + 3.

- TlocTpouM B KOOPJHHATHON TUIOC- =4 0 6 =

KOCTH NpAMLIe, SBIAKIHeCH I'pa- 172
(PHKAMM YpaBHeHWH ~5 4

Tak Kak yrionbie KodppUILHeHThI

y=04x -2 u y=0,4x + 3. -ué.ou.-‘;‘

NPAMBIX PaBHLI, TO DTH OpAMLIe Puc. 84

napajiel L.

Tleppoe nectporoe nepasencTso sanair npsmyio y=0,4x -2 u noay-
IJIOCKOCTh, PACIHONOMKEHHYIO BEINIE HTOM NPAMOM, a BTOpoe — Nps-
Myl y=0,4x + 3 ¥ HONYIIOCKOCTE, PACIIONOMEHHYIO HHIMKE HTOMH
npsamMoii. PaccmaTpuBaeMas cHCTeMa HepaBeHCTB 3anaér oblyio
HACTh HTHX MHOMXKECTB.

Ira o6Imas YacThE NpeficTannsieT cofoil nonocy, OrpaHHYCHIYIO Npd-
MEIMH y = 0,4x — 2 n y = 0,4x + 3 (puc. 84).

YnpaxHeHusa

1128.

1129.

1130.

1131.

1132.

IocTpoiiTe npamyio y = %x. TokaxuTe MITPUXOBKONH MHOMKECTRO

TOUCK KOOPIHHATHONH NIJIOCKOCTH, KOOPJAHHATE KOTOPEIX YORJe-
TBOPSIIOT HepaBeHCTRY:

1 1
a)y>§x. ﬁqugx.

ITokaxuTe WITPHXOBKOH MHOMKECTBO TOUEK KOOPJAMHATHOH mjoc-
KOCTH, KOTOPOe 3a/aéT HePABEHCTRO:
a) y = x; 0) y<-x; B) x=1; r) y<h.
MazolpasuTe MHOMKECTBO TOUCK, KOTOPOEe 3a/ladT Ha KOOPAMHATHOK
IJIOCKOCTH HepaBeHCTBO:
a) yzx+1; 6) y<-0,2x+ 3.
Banaﬁ're HepaBeHCTBOM HOAYIUIOCKOCTLH, PacloIOXeHHY BLINIe
NpAMOit:
a) y=x-1,3; 6) x+y=5h.
Slpnsieres v napa uucen x = -3, y = 4 pelnleHHeM CHCTeMbI Hepa-
BOHCTB:
) 3x-y<0, 5) X+y<?y,

x+y>1; x- 2y > -157?
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1133.

1134.

1135,

1136.

1137.

1138.

1139,

1140.

ld:soﬂpaawre Ha KOUpﬂHHaTHOﬁ INOCKOCTH MHOMeCTBO TOUEK, KO-
TOpOe 3a/1aéT cUcTeMa HepaBeHCTB:

a) ys-x y=2x-2, ) y=-2x+4,
y = -b; y<x+3; y<sx+1.

Kakyo purypy Ha KOOPAMHATHOM IJOCKOCTH 3alaéT cUCTeMa He-
paseHCcTB:

; - g_ 7'
o {4S% o [P S-=*
y=2T y=z-x+12?

M3o6pazute Ha KOOPAMHATHOMH IJIOCKOCTH (DUIYPY, KOTOpYIO 3a-
flaéT cHeTeMa HepaBeHCTB

y < -0,5x+2,

x=0,

y=0,

W HaWJIHTe ed TIonEa/ih.

Yramure Kakue-JIHGo sHauenusi k M b, IpH KOTOPLIX cHeTeMa He-
paBeHcTR

y<3x+2,

y=kx+b

3a/1a6T Ha KOOPJMHATHON IJIOCKOCTH: a) nonocy; 6) yroi.

AdononHutensHsble ynpaxHeHus K rnase Vi

Slpnsiercst M pereHdeM ypasHenusi x2 — 2y = 7 napa snavueHuil
NepemMeHHbIX X W it

a) (5: 8);  6) (-4 -11,5); B (-1;-8); 1) (1,2; -2,78)?

CocTaBnTe YpaBHeHHe ¢ NepeMenlBLIMH ¢ H U, pellenHeM RoToporo
CHYIKMT mapa unces suja (u; v):
a) (10; 3); 6) (0; -7) B) (0,65 -0,8); r) (-1,4; -3,6).

Jloraskure, uTo ec/iM B ypaBHeHuM ax + by = 81 ko pHIMEeHTHI
a ¥ b — nexasle unesa, To napa uMces (15; 40) ne Mmosxker GLITL pe-
MeHHeM HTOro YpaBHeHHS.

Hapectno, uro:

a) napa sHaueHWH nepeMeHHuIX x = 5, y = T gpiagerca pelieHnem
ypasrenust ax — 2y = 1. Haiiure xosppunuent a;

0) napa sHadeHH#l HepeMeHHBIX X = -3, y = 8 #ABAseTCH pelleHH-
eM ypaBHeHus bx + by = 17. Haiiaute kosdpuinent b.



1141.

1142,

1143,

1144.

1145.

1146.

1147.

1148.

1149.

1150.

1151.

1152.

1153.

1154,

HajiiuTe Bce naphl HATYPaJILHBIX UHCeJ, KOTOpPbie SBJISIOTCH pe-
eHHeM ypapHenusi: a) x + y = 11; 6) xy = 18.

HaiisuTe Bce napel NpOCTLEIX UKCE, KOTOPLIE SIBJSIIOTCS pelieHusi-
MM ypaBHeuuMsi a + b= 42,

Tpéxasnaunoe unucno HaunHaerces ¢ nHdpu 9. Ecau oty undpy ne-
pecTaBUTL Ha NocliejlHee MECTO, TO IOJYUHTCH 'rpéxsnatmoa HC-
JlI0, KOTOpoe MeHbllle fannoro na 576. Haijaure njannoe Tpéxanay-
HOe YHCJO.

Tpéxasnaunoe uncJo oxkanuupaercss nugpoi 4. Ecnm sty uugpy
HOCTABUTEL Ha lepRoe MecTo, To HoBoe uMciio Oyjier Ha 7 MeHbile
yaBoennoro fannoro ydcna. Haiaure gannoe aneno.

K asysnauHoMy udcay npunucaiu ciesa M cupasa no 1. Ilony-
yMBlIeecH YeTLIPEX3HAUYHOE 4YMCe)0 oKasasock B 21 pas Goblle
neppoHauasbuoro. Haijiure ABysHaunoe 4Hco.

llepecekaer siu rpaduk ypasaenus y — x? = 9: a) och x; 6) och y?
IIpH HOJIOMKHTENLHOM OTBeTe YKa)KHTe KOODAMHATHLI TOUeK lepe-
COUeHMS .

I'pahuky ypaBuenus x — xy = 46 NpHHAIJIEKUT TOUKA ¢ OpjUHA-
1ol —1,3. Haitnure abenueey sTod TOUKH.

I'patpur ypasuenusi Bx — by = 14 npoxojur uepes Touky ¢ abe-
nuecoi 1,2. Halimre opaunary sTol TOUKH.

HokaxuTre, uro rpapury ypasHenus 3x + 2y = -4 He nupuHaie-
SKHT HHM OJIHA TOUKA, Y KOTOPOH 0fe KOOPJIMHATEI NOJOKHTENLHLL.

Jlokaxkure, uro rpaduky ypasuenus 6x — 12y = 5 ne upunajie-
SKHT HH OJlHA TOUKA ¢ UEeJOMUCACHHBLIMH KOOPJAHHATAMHM.

IToeTpoiiTe rpaMKk ypaBHeHHsI:

a) 3(x - 2y) - 2(x - 4y) = 43

6) 2(0,5x — 1,2y) —(0,6y + x) = 6;

B) 3(0,4y - 0,2x) - 4(0,3y - 0,6x) = 0,6.

B nuHeliHOM ypaBHeHHWH ax — y = 4 nojbepure KodPPUIHEHT a
TaK, 4ToGLl rpaHK HTOI0 YPABHEHMS 1POXOAMJ uepes Toury
M(3; 5). loeTpoiTe rpajmk 5Toro ypasHeHus.

[TocTpoiiTe npamyio, KoTopas siBasieTcss IpadMKOM ypaBHeHH:A
%— 2,5x = ¢, ec/ii M3BECTHO, UTO OHA NPOXOJUT Uepes TOUKY

2; -3).
ITocTpoiiTe rpamk ypaBHeHHs :
a) (x-2)(y-3)=0; B) (x +4)(y +5)=0;
6) (x+8)(y-1)=0; r) x(y-2)=0.
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1155.

1156.

1157.

1158.
1159.
1160.
1161.

1162.

1163.

1164.

He Brinosinsisi NocTpoenusi, HAlAKTe KOOPAMHATHI TOUKH lepece-
uenus rpajuka ypapHenus (x + 2)(y + 3) = 0 ¢ ockio x; ¢ ochlo Y.

IlocTpoiiTe rpaduk ypaBHeHHs:
a) y=|x;  06) y=-x|
Slpnsierca M pelieHHeM CHCTEMbI YPABHeHHUH
a? +b? = 16,

{u2+83+b2—80+16= 0
napa uMces:
a) a=0,b=4; 6) a=0, b=—4; B) a=-4, b= 0?7
Hokrasmure, uto npsmMuie x + y =5, 2x — y= 16 u x + 2y = 3 nepe-
cexkalTes B 0JIHOH Touke. KakoBEl KOOPIAHHATE 5TOH TOuKH?

Ilp# kakoMm 3HaYeHHH a npsmeie bx - 2y = 3 U x + y = a Nepece-
KalTcs B TOUKe, npmlannemameﬁ OCH y?

Ilpu kaxkom sHavuenuu b npsameule bx + 3y = 10 u x — 2y = 4 nepe-
CeKalTcsa B TOUKe, NMPpHHAIeKAIel ocH x7?

Ilpn kakom anauenuu k npsamasi y = kx — 4 NpoxXoJuT Uepes Tou-
KY NepeceyeHns nNpsiMbix y =2x -5 my=-x + 17

Pemnre rpa)Hueckd CHCTeMY YpaBHeH Hil:

y+3x=0, x+y=1,
a) jx—-y=4, 6) \y—x=3,
x+y=-2; 2x+y = 0.
Hmeer i cucTemMa perenusi M eclii HMeeT, TO CKOJNLKO:
a) 2x+ 5y =17, 3 0,2x - by = 11,
4x - 10y = 45; ~x+ 2by = —bl
. . 1=
6) {5 15 1, i 3x+3y 10,
6x — 2y = 35; 9x-2y =17

(s pabomut & napax.) llojbepure kakoe-nubo JHHeiiHOe ypas-
HeHHe ¢ JIByMH llepeMeHHBIMH, KOTOpoe BMecTe ¢ ypapHeHHem
10x + by = 1 cocraBuio OBl CHCTEMY: a) HMEIOIYI0 OJHO perne-
Hue; 6) uMelonylo GecKoOHeUY o MHOIO pelllenrid; B) He HMelolyio
pelleHuni.

1) BrinojsHuTe COBMECTHO 3ajlaHMe a) M pellnTe COCTABJICHHYIO
CHCTEMY.

2) Pacnpesenure, KTO BHINOJHSeT 3ajanMe 6), a KTo — 3aja-
HH® B], H BLITIOJIHHTe HX.

3) IlposeprTe Apyr v Apyra NpaBMJILHOCTE BRIOJHEHHS 3a/aHmni
H HCIIpaBLTe omubKH, eclu OHHU AONyIeHbl.



1165. ¥kakure kargoe-nubo 3Hauenue R, 1IpM KOTOPOM cHcTeMa

1166.

1167.

1168.

1169.

2x+y =T,
y—kx=3
HMeeT elHHCTBeHHOe pelieHHe.

ITpu KakoMm 3HAYEHHH ¢ CHCTeMA YpaBHeHH i
3x-y=10,
9x-3y=c

HMeeT GecKoHedo MHOro perenuii?

an KRAKHX 3Ha4YeHHiXx ¢ cHCTeMa ypamlmmﬁ

He UMeeT pelleHHi?

naparpady

Pemure cucremy ypaBHenuii:

25x - 18y = 75, 13x— 15y = -48,
[5x~4y=5; ){2x+y=29;
3b6x = 3y + 5, Tx+4y = 74,
{49.16: 4y +9; [3x+2y= 32;
) [8y—52= 23, G {11u+15v= 1,9,
3y - 2z = 6; ~3u+ bv=1,3.

Haiaure pelieHde cMCTEMbl YpaBHeHHH:

6(x+y)=8+2x - 3y,
) [5(y—x)= 5+ 3x + 2y;

6) {~2(2x+ N+1,5=3(y - 2)- 6x,
11,6-4@B - x)= 2y - (5 x);

i {4(2x—y+3)—3(x—2y+3): 48,
3(3x— Ay +3) +4(dx— 2y — 9) = 48;

" {Bd +3(x—3y)=36x—4(y +17),
10(x - y)=3y +4(1 - x).
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1170.

1171.

1172,

1173.

1174.

1175.

1176.

1177,

Pemure cucteMy ypasHeHHH:
[-’Ezl—i, |4.r—3y=l,
a) {5 15 B) {2¢4+1  9-by,

2x— 5y =0; & 8 "
3m+bn=1, 3g=4p-1T,
5]{21_3_:::1- r)l1-3q=4-2p
4 5 ’ 4 8
Haiiaure peinenne cHeTeMbi:
- [{x—l)’—(x+2}2=9y, . {(7+u)3—(5+u)2=6u,
(y - 3P - (y +2)° = 5x; (2-v)* - (6 - v =4qu.
Pemure cuctemy ypaBHenuid:

) 8x + by = 20, ) ~-1,8x+ 2,4y =1,
1,6x + 2y = 0 3x - 4y = b
- 2, 1,1

o {75 @Y=t 3T EVT
13x - Ty = 5 ~16x + 3y = 12.

Hmeer nu pemenusi cueTeMa ypaBHenwii:

Hhx -4y =1, 1lx +3y =1,

a) {3x+1=13, 06) 12x+y =3,

Tx-by=1; bx+2y = 4?7

ITpoxopsar sin npameie 2x + 3y = 20, 3x -5y =11 u x + y = 9 ve-
pes ojiHy | TY e Touky?

SanaiiTe (hopmysoi NHHeHHYI0 (PYHKIIHIO, rpadHK KOTOPOH mpo-
XOJHT Uepes TOUKH:

a) A(1; 2) m B(-2; 3); 6) M(-5; 0) u K(2; —1).

(/lna pabomut & napax.) Hanumwre ypasnenue Bujia y = kx + b,
rpaMK KOTOpoOro npoxoauT uyepes Tourku: a) M(-1; 1) u P(4; 4);
6) A(-3; 3) m B(3; -3).

1) OGeyaure ApYT ¢ JIPYIOM XoJ| PellieH|s 3a/lauM.

2) Pacnpejieninte, KTO BRINONHAET 3ajlaHde a), a KTO — 3ajla-
HHe 6), ¥ BRINOJHHTE MX.

3) IlposepkTe ApYr y Apyra, HpaBHJLHO JIH COCTABJIeHLI YpaBHe-
HHS, MOCTPOMB COOTBETCTBYIOIHE TpafHKH.

AproMoGuiib npojenan nyrth 3a 8 u. Cuauana ol &N €O CKOpo-
eThio 40 km/u, a sareM co ckopoctiio 60 km/4. Beck sTor nyTL ol
Mor OLI NMPOHTH 3a TO e BpeMmsi, ecid OLl MEN co CKOPOCTLIO
45 gkm/u. CKoJALKO UacoB Wén aBToMoOHIL cO cKopoeThio 40 kKM /u
M CKOJILKO €O cKOpocThio 60 km/u?



1178.

1179.

1180.

1181.

1182.

1183,

Benocuneauer exasn ot uyHkra A Jjio nyHKTa B €O CKOPOCTLIO
10 kM/u, a o nyurTa B jo nyakra C co ckopocereio 15 km/u. Ha
Bech IYThH Ol s3atpaTiia 5 4. Tor ke nyTh 3a To e BpeMs OH MOr
0Ll NIpoexarh co ckopoeThio 12 km/u. CROJLKO YACOB BATPATHI Be-
JNOCHITeJIHCT HA NYThH oT A o B M ckonnko wa nyth ot B jo C?

B nepsuiii jlenb 3acesiyin 711 1epBoro Mojis M % BTOPOIro, 4T0 COCTa-

puiio 340 ra. Bo Bropoi zacesuin % ocTaBlleicsi YacTH lepBoro

nons, uro Ha 60 ra MeHblIe HOJOBHHLI OCTABIIOHCH YaCTH BTOPO-
ro noss. Halinure naomais Kasgloro nojis.

Ecnu kaskAyio cTOPOHY NPSIMOYIOJLHHKA VBeJIHYUTL Ha 3 cM, TO
ero miomaibL yeeiauunres Ha 90 cm?. Eciu ke JUIMHY HpsMo-
YIPOJIBHMKA VBeJIHUMTL Ha 5 M, a IIMPUHY YMeHLUIMTL Ha 2 cM,
TO ero miomans yseauwuures pa 20 em2. Haligure croponnt npd-
MOYTOJNLHHKA.

Hanucanu sia uncna. Feau nepsoe uueno yseJwudTh Ha 30%,
a BTOpoe YMeHbluTh Ha 10%, To MX cymMma yBeJuuuTces Ha 6.
Eenu ke neproe unesio yMenLImuTL Ha 10%, a nTopoe — na 20%,
TO HX cyMMa yMelnbinuTes na 16. Kakue uncena Ouin nanuvcanni?

B marazvpe HaXo[HJIOCH JBA MeIIKa ¢ PHCOM OJIHHAKORBOH Macchl
H OJIHII MeIoK ¢ nimenom. Macea Beex Tpéx MemkoR cocTaBisiia
160 kr. ITocne Toro kak W3 KaMJOTO MeINKA ¢ PHCOM MPOJIAIH
20% pwuca, a U3 Memka ¢ nmedom — 25% mnmena, Macca Kpynsl
B MemKkax cocrasuia 125 kr. CKOJILKO RHIOIpaMMOB pHea M Ie-
Ha OLUJIO B KaX@JIOM Mellke lepBoHaualbio?

3a 8 aueil paGoThl HA 11ePBOM CTAHKe H 5 jiHeill paboTEl HA BTOPOM
OLLJIO H3roToBieno 235 petanei. B peayiabraTte ycoseplleHcTBOBa-
HMS [POMBBOJMTENLHOCTL HEpBOro cTaHka Bozpocia Ha 15%,
a proporo — pa 20%. Tenepn 3a 2 ing paGoThl HA EPBOM CTAHKE
U 3 1Sl HA BTOPOM MOMHO MaroTosuTh 100 peraneii. Cronnko je-
TAJNCH B JIeHL H3TOTOBJISUIM PalbIle Ha KAMKJAOM cTanke?
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1184.

1185.

1186.

1187.

1188,

1189,

3AA4YU NOBbLILLEHHOM
TPYOAHOCTHU

Haiigure Bce HaTypasibHble 3HAUCHHS @, 1IPH KOTOPHIX KOpPeHb
ypapHenns (a — 1)x = 12 gpisiercs HATYPAJILHBIM YHCJIOM.

Pemute ypaBnenue:
a) |[x-3|=T7; B) |4 -x|=1,5
6) |[x+2|=9; r) |6 -x|=17,3.

B mecTHanauHoM uMesie neppas udpa copBnajaeT ¢ deTBéproii,
BTOpasi — ¢ NATOH M TpeThsl — ¢ mectoi. Jlokaxkure, 9ro 210
qyHeso KpatHo 7, 11, 13.

B asyx Goukax 6niio Bojbl nopopHy. KonndecTBo BoJbl B 11epBoi
Gouke cHavajsa yMenblMiock Ha 10%, zaTeM yBeJMYHIOCL Ha
10%, a Bo propoil Gouke enauana ypesuaunaock na 10%, a sarem
yMmenbmuaock Ha 10%. B kakoii bouke ctano Gonbine BoALI?

Creskne rpubnl copepxkar 90% moaw, a cyxue rpudn — 12%
Bojibl. CKONLKO MOJAYUHTCA cyXHX rpu6or u3 11 kr ceexux?

Tpu smuKka sanoanens opexamu. Bo sropom simuke na 10% ope-
X0B GoJblle, Yem B nepBoM, ¥ Ha 30% Oosbille, UeM B TpeTheMm.
CKOJILKO OPeXOR B KAM/IOM SIMKe, ecliH B nepsoM Ha 80 opexon
GoskIile, 4YeM B TpeTheMm?



1190. Jlokaxkute, uto eymma 1% + 2% 4 .., + 99% pesutes na 100,
1191. Ywucno a cocrapnsier 80% uuena b, a unesio ¢ cocrapusier 140%
~ umecna b. Haligurte uncna a, b v ¢, ecid uncyo ¢ 6onsine a va 72.
1192, Yncso a cocrapnsier 75% uncna b w 40% aucna c. Yneno ¢ na 42
Gonwnime ydena b. Halpure unena a n b.
1193. Kakoe jiBysnaunoe yucyio B 4 pasa Sojblie cyMMBl ero iHgp?
1194, Jlenutes nu umeno 111...1 na 817
ey ety
: 81 pas
1195. JlokaxuTe, 4TO 0CTATOK OT jleJleHnud npoctoro yuena na 30 ecthn
HPOCTOR UHCJIO MK eJIHHUIA.

1196. K nexoTopoMmy JIBY3HAYNOMY YHCEHY CICBA M CIIPABA NPHITHCANH 110
eAnHuIe. B pesyanTaTe noJsyunau uucno, b 23 pasa Gonsiiee nep-
poHauaJibHoro. Halijiure a1o ABy3HauHOe UUCIIO.

1197. B apyspnaunom unene sadepruysu oany nugpy. Hoayuunoer ume-
Jio, kKoTopoe B 31 paz Mensine nepponavaniioro. Kakyio nugpy
H B KAKOM YHesie 3auepKHynu?

1198. Ileppas mudpa Tpéxanaunoro uncia 8. Eelin a1y MQpy nepecTta-
BHTEL Ha TIoce/liiee MecTo, To Uncio yeeawautes na 18. Haliaure
NneppoHaAvYaNILHOe YHCITO.

1199. lloerpoiiTe rpathvk ypaBHenns:

a) (x—2)(y +3)=0; 6) x? + xy=0.
1200. IlocTpoiiTe rpaduk ypasuenus: a) y +|y|= x; 6) y = x|yl
1201. ITocTpoitte rpapur Gpyuruuu: a) y=|x|-3; 0) y=4 - |x|.

1202. Haiiure HaMMeHbIllee HATYPaJLHOR YHCJ0, KOTOpoe 1ocje YMHO-
JKeHHSI Ha 2 cTaHeT KRBAJPATOM, a NOCSe YMHOMEeHHS Ha 3 — Ky-
60M HATYPANLHOTO YHCJA.

1203. JlokaskuTe, uTo 3HauUeHHe Buipaxenus 967 — 225 — 485 gparno 10.

1204. B woopaunaTtHoii mnockoctH (puc. 85) ormeuena Touxka M (x; y).
OTMmersTe B HTOH KOOPAMHATHOH IJocKocTH ToukH A (2x; 2y),

1 1 1 1
B(—3x, Ey]’ C(Ex' —2y], D[_EI’ _Ey]'
1205. Yro Goabine: [
10M° 4 1 10M 4 1
10"+ 1 Ban 10" 4 1

1206. Ilpeacrasire Bripaxienue 2x2 + 2y? B Bujle
CYMMBI JIBYX KBajlpaToB.
1207. Ecam x # 0 wnn y # 0, TOo 3HAUCHHE BLIPA-

skennst 15x2 — 18xy + 15y? nosnokuTeln-
Ho. JlokaxkuTte nTo. Puc. 85

Mix:y
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1208.

1209.

Paznoskure HA MHOMKUTENH MHOI'OUWIeH:
a) xX*+x4-2; 6) a¥*-a?-a-1; B) at+4 1) ntensl

Jokaskcure, uro p? — 1 kpaTHo 24, ecltn p — HPOCTOE YKCNO, GOJL-
mee 3.

1210. JlokaxkuTe, UTO PasHOCTL MY KyGaMu JIBYX HOCJHeJ0BATeNb-

1211

1212,

1213.

1214.

1215.

1216.

1217,

1218.

1219.
1220.

1221.

1222

1223.

1224,

HLWX HATYpaJbLHBIX WHee NpH Jleieddl Ha 6 jgaér octatok 1.

JlokasuTe, 4T0 CyMMa KBaJ[paTOB NATH IMOCHeOBATENBHLIX HATY-
pajibiBIX YyHees He MOYKeT OLITL KBAJpaToM HATYPAJLHOTO YHCIA.

Jloka)kuTe, UTO PASHOCTL MEXNCY KBaJ|PATOM HATYPAJLHOIO UMC-
Jia, He KpaTHOTO 3, W unciaom 1 KpaTHa 3.

YupocruTe BeIpaskenue
(2 + 1)(22 + 1)(2% + 1)(2% + 1)(2'% + 1)(2%2 + 1).

Hokamure, uro ypasuenue x2 - y? =30 He uMeeT UeNBIX pe-
1IeHH .

Horaskure, uTo He CYIECTBYOT NEJNBIX KoxppHUHenTos a, b, ¢
v d, Takux, uTo 3anavenue muorowiena ax® + bx? + cx + d panno 1
npu x = 19 u pasno 2 npu x = 62.

JlokakuTe, UTO eclu y €cTh cpejlie¢ apudMeTHUeCKoe X H 2, TO
xt 4 282 — 2x28 — 24 — Ax?Y? 4 Ay?2? = 0.

Haitanre Bee npocThie uMcha p M ¢, 8 KoTophix p? — 2¢% = 1.

Ilpy kKakWx sHavenwsax a, b, ¢ U d SBAAETCH TOXKJIECTBOM pa-
BOHCTBO

5x% - 32x2 4+ Thx - Tl =a(x - 2P + b(x - 202 + c(x - 2) + d?

Ipencraphre Muorowsied 3x3 + 7x2 + 9x + 6 B BHIe MHOrOYJICHA
ay? + by +ecy+d, ey =x+ 1.

Ilpn KakMX HATYPAJNLHBIX 3HAUEHMSAX X W Y BepHO DPABEHCTBO
3x + Ty =237

Pemure cucremy ypasHeHHii:

x-y=-1, x+y= -3, x-y+22=1,
a) yy—z=-1, 6) iy+2=06, B) {x—y—z=-2,
2+x=8; z+x=1; 2x-y+2=-1,

Haiijiure TpéxsHauHnoe UMcJo, KOTOpOe PaBHO KBajipaTy JBYZHAuU-
HOTO YHCIa W KOy OJIHOBHAUHOIO YHCIIA.

HaiiauTe iBa HATYpANbHBIX 9HCJa, CyMMa KOTOPHIX paBHa 168,
a WX naubonLInui ofimMi jlenuTens pasen 24.

HaiianTe Bce napsl NpocTLIX YKCes, KOTOPLIE ABJIAIOTCA pelleHus-
MU ypaBHeHMs X + y = 26.



1225.

1226.

1227,

1228.

1229.

1930]

IlyTk o1 A o B uaér 3 kM B ropy, 6 kM noj ropy ¥ 12 kM no pos-
HOMY MecTy. DTOT IYTh MOTOLUMKJIMCT npojenan sza 141 7 Muu,
a ofpaTHLId nyTe — 3a 1 u 16 mun. Haiigure ckopocTs MOTOIHK-
JIMCTA B IFOPY H 1OJL TOPY, €)M Ha POBHOM MECTE ero CROpPOCThL
18 kM /u.

Badauwa JI. H. Toacmozo. Beillia B nojse apreib Kociio. Eit npej-
CTOAJIO CKOCHTL JIBa JIyra, M3 KOTOPLIX OJMH ObLiJ BJiBOE GOJL-
mwe apyroro. [loapus pes aprens kocuna Goiwlnod Jyr, a na
BTOPYI0 TIOJIOBHHY JIHSI APTeJih pasjfieliviach [omnoJaM, W ojiia
NOJIOBHIA OCTAJIACH JIOKAINWBATE DOJLINONW JNIYr, a Jpyrasi cTaja
KOCHTL MaJklil siyr. K Beuepy Goswmoi ayr On cKoimneH, a or
MAJIONO OCTAJNCH YUACTOK, KOTOPBIH OLIJ CKOlIeH Ha JpYrod jeHb
OJIHUM KOCLOM, paGoTaBiinM Beck jeHb. CKoJILKO OLUIO KOCLOB
B aprenu?

Mz nyx roposioB A u B, paccrosinve mexgly koropeimu 180 km,
B 6 u 20 MHH BLIIUIKM HaBCTPEUy APYT JPYTY aBTodyC M JIErKOBOM
aBToMoOMaL. Mx Berpeua npouzonia B 7 u 50 muu. Ecau Ol
aprobye Buimen Ha 1 u 15 Muu paubiie, a JIerkopoi apToMoOUIIbL
Ha 15 MWH moaxke, TO OHW BCTPeTHAHCL Ok B 7 u 35 mun. Kakosa
CROpOCTEL apTobyca M JIerkoBoro aproMoOuia?

Wz roposa A B ropojg B B 8 u 50 muna Buinau asa asrobyca. B to
e Bpemsi M3 ropoja B B ropon A Belexaln senocunepmer. Opus
aprobyc on serperus 8 10 u 10 mun, a ﬂﬁymﬁ — 8 10 u 50 muu.
Paccrosinne mMexay ropojamu 100 kM. Hailiiare ckopocTh Beso-

CHIIeJIHCTA, eCId CKOPOCTh olHoro aprolyca B 1; pasza GoJiblle
CKOPOCTH JIPYToro.

Beafinuik ¥ nemexoji oJ{HOBPEeMEHio OTHPABHIIKHCEL M3 NyHKTAa A
B nyukt B. Beaguuk, npuorB B nyHKT B Ha 50 MuH paHnsme ne-
mexoja, BozspaThiics obpatio B nyHKT A. Ha obpaTHoM nyTtH oH
BCTPETHJICH € HellexojloM B JIBYX KuJoMerpax oT nyHkra B. Ha
pech NyTh BeaJiuuk satpatuia 1 u 40 mun. Halijure paccrosinne
oT A o B 0 CKOPOCTEL BCAJIHAKA W Telexoa.

Tosbko uTO JOOLITHEIH KAMEHHBIH yromb comepsut 2% Bojbl,
a 1ocje JIBYXHe/eIbHOro 1pedLiBaHUsl HA BO3JIYXe OH COJepPIKHT
12% popasl. Ha cROJLKO KMIOIPAMMOB YBeJIMUKIIACH Macca JI00LITOR
TOHHEI YIS N0CHe TOro, Kak yrodb JABe Hejienn Ohll Ha Bozjyxe?

1231. Jipa Gpara XOAAT M3 UIKOALI JIOMOH € OJIMHAKOBONR CKOPOCTLIO.

Opnasasl yepez 15 MHH nmocse BRIX0Jla M3 INKOJLI NEPBLIH nobe-
MaJl B IIKOAY M, jobexan Jlo Heé, HeMeJleHHO OpocuicH JIoro-
HATh BToporo. OcTaBIHCh OJIHH, BTOPOH MPONOJIMKAT HITH JOMON
B 2 paza meuiennee. Korna meprriit 6pat JIorHai BToporo, OHH mno-
MUK ¢ NepRONAYANILHON CKOPOCTLIO W NPHILINH JIoMOH Ha 6 Mun
nosyke, uem obuiuHo. Bo cKoNLKO pas ckopocTh Gera nepporo 6pa-
Ta Gosbine 06LIYHONH CKOPOCTH X0jALOLI OpaThen?
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Anre6pa Kak MCKYCCTBO pelliaTh YPABHEHHS 3apOJIHNIACE OUeHEL J1aB-
HO B CBHZH € NOTPEOHOCTAMM 1IPAKTHKH, B pesyibTaTe HOMCKa oOIMX
NPHEMOB pelIeHus OJHOTHITHLIX 3ajad. Camile panHpe Jommejnue Jgo
HAC DYKOITMCH CBHJIETQJLCTBYIOT O TOM, 4To B [lpesnem Bapuione n
leeslvleu ErunTe OLIIN H3BECTHLI NPHGMLI perien#s JUHeHNLIX ypas-
HeHW.

CnoBo eanrefpas BOSHHKJIO IocJie NHOsIBJeHusl TpakTaTta <Kurtab
anbp-JuKedp BaNb-MyKabasias MaTeMATHKa M acTpoHoMa M3 I. XHMBhI
Myxammena 6en Myca anb-Xopeamu (787 — okx. 850). Tep-
MHH <alib-JKke0ps, B3ATLIK W3 HAZBAHWSA DTOH KHHIH, B JaJbHeiImem
cTa] ynoTpebnsiThes Kak eanrebpas.

Jlo XVI B. nanokenue anredpsl BeJ0CLH B OCHOBHOM ciioBecHo. Byk-
BeHHBLIE 0DO3HAUCHMA M MaTeMaTHUCCKHE 3HAKH NOABJIAIHCEL [MOCTeleH-
HO. BHAKH «+» W ¢—» BIEPBbIe BCTPEUAIOTCH ¥ HEMEIKHUX ajireGpancToB
XVI B. Heckolibko Mo3Ke BROJMTCH 3HAK eX» JUIA YMHOMKeHWs. BHaK
Aenenus «:» Onn peepén aumn B XVII B, Pemarennnniii mar B uenodn-
30BanuK anrebpavueckold CHUMBOJIMKH OnT cienan B XVI B., korja
(hpannysckuii MaremaTuk ®pancya Buer (1540—1603) u ero co-
BPEMEHHHKM CTAJIH NPHMEHATHL OYKBLI U1 0603HAYCHNH HE TOJBLKO He-
H3BECTHRIX (YTO Jenasioch M paHee), HO M J0OLIX uMcen. OpHaKo oTa
CHMBOJIMKA elé oTiHuajiack oT coppemennoil. Tak, Buer jins oGoanaue-
HHS HeUsBecTHOro yncena npumensisn 6yrsy N (Numerus — uueno), juis
KBajipaTa M Ky6a nenspecTHoro — Oyksul @ (Quadratus — kpaspar) u C
(Cubus — ky6). Hanpumep, sanuchk ypasHenus x3 — 8x? 4 16x = 40
y Buera Buirnsijiesa Onl Tak:

1C — 8Q + 16N aequ. 40 (aequali — pasno).

B nponecce paszpuTHs anrefpa H3 HaykH o0 ypaBHeHHSX npeolpaso-
BaJIaChL B HAYRY ob onepanuax, Dosiee KW MeHee CXOINLIX © n,ei%c'mnnuu
HaJi YHCJaMH. COBPEMBI'IHER a.rlreﬁpa — OJIHH H3 OCHOBHLIX pasjieyloB
MATEMATHKH.



IIkonbHBIA Kype anrefphl BKJIIOUAET, KpoMe HeKOTOPLIX ajireGpan-
HeCKHX CBeJIeHUI, OT/elIbHLIe BOIPOCKHL M3 JIDYIHX pas/ie/loB MaTeMaTH-
KH (DYHKIMH, METOA KOOPAUHAT, NPHONHIKEHHLIe BLIYHCICHHS, TeopHs
BEPOSITHOCTEH H JIp.).

B nepsoi nonosrne XVII b, B ¢BA3KH ¢ pasBHTHEM MeXalHKH B MaTe-
MATHKY IIPOHMKAIOT W/ICH W3MeHenusl W iBykenusi. B 1o sike spems na-
UHHACT CKJAJILIBATLCH NpejcTaBieHne 0 PYHKIMH KAK 0 ZaBHCHMOCTH
O/IHOH TiepeMeHHOH BeJWUMHE OT apyroi. Tak, ¢panmysckue maTema-
THKH llhep bepma (1601 —1665) u Pene JlekapTt (1596—1650)
npejicTapialin cebe QYHKIMI0 KaK 3aBHCHMOCTh OPJIHHATH TOYKH KpH-
BOH o1 eé abcimeckhl. A aursguickui yuénrii Mcaak HpwrTom
(1643—1727) nonnman QyNKIHIO KAK HIMEHSIIONYIOCH B 3aBHCHMOCTH
OT BpeMeHH KOODAMHATY JIBHXKYIIeilcs TOUKH.

Tepmun «pynruusi» (oT naTuHeroro functio — ucnonuenne, copep-
IeHHe) BlepBbie BBEéN HemelKMi matematuk 'oTdpup Jlendbuun
(1646—1716). ¥ nero (pyHRIMA CBA3LIBAJNACL ¢ PEOMETPHUCCKMM o0pa-
a3oM (rpadpukom Gpyuknux). B pansueiimem QpyHKIHIo o0LMHO paceMar-
PHBAJIM KaK aHaJIiTHUYecKoe BrIpaXkende, OjiHako yike y HIBeHIapeKoro
matematuka Morauna Bepuynnun (1667—1748) u unena Ilerep-
Oyprekoit akajieMuM Hayk sHamenuToro matematuka XVII B, Jleo-
Hapna Jinepa (1707—1783) umeercs u obllee NOHHUMAHWE (PYHK-
MK KAaK 3aBHCHMOCTH OJHOH NepeMeHHOH BeJHYHHLI OT JPYIo#.

HekoTopele npasuia COKpallléHHOrO YMHOMEHHS ObUIM H3BECTHBI
elé okoJio 4 Teic. Jer Tomy Haszajl. MX apalv BapHIoNsiHe W JIpYTHe Ha-
pojiel ipesnocTH. Tora onyn GOPMYIHPOBAJIHCE CIOBECHO HIH MeOMETPH-
YOeCKH.

Y JIpeBHMX IPEKOB BeJIMUHHEI 0003HAYANMCE He YHCJIAMH MIH OyK-
BAMM, a OTpeskaMu HPAMBIX. OHM FOBOPHIIM He «a%», a eKBajpaT Ha
oTpesKe as», He sabs, a «IPAMOYIOJLHUE, COlepIKallMics Mexly oTpes-
KamMu a u b». Haupumep, toskiectso (a + b)? = a? + 2ab + BO BTO-
poit kuure « Hauan» Esxnupa (111 8. o 0. 5.) popMynHpoBanoch Tak:
«Eenu npsmasi aunus (MMeerTcss B BHAY OTPe30K) Kak-i1ubo pacceye-
HA, TO KBAJ|PAT HA BCeil NPAMOI paBeH KBAJIPATAM HA OTPE3KAX BMecTe
€ JIBAXK/IBI B3ATHIM NPAMOYIOJBHHKOM, 3aKJIOUEHHBIM MKV OTpes-
KaMHe. JlOKAZATENLCTRO ONUPANOCH HA FeOMeTpHUEecKHe coobpasmeHus
(em. pue. 70).

Heroropuie TepMHELI 0JI0GHOT0 FOMETPHYCCKOTO HBJIOMEHHS anred-
pBI coXpanuiuch 1o cux nop. Tak, Ml HazkIBaeM BTOPYIO cTelleHb uMcia
KBaJIpaToOM, a TPeThlo CTeleHsL — KyOoM uHca.
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I]apnmlsqam.uo Hjless KOOPJIHHAT 3apoJiHJiachk B JIPEBHOCTH B CBA3H
C !IO‘]‘peﬁllO('.TSlMH ACTPOHOMMH, morpaqnm, suponucu. Takw, Ha cTeHe
OJIHOI M3 JIpeBHEerHIIeTCKHX NorpefajJLHLIX Kamep Onuia oOHApy)eHa
KBajJipaTHas ceTka (najieTka), KOTOpoH NOJL30BAJIKCEL JUIS YBeJIHUCHHS
uzobpaxkennit. Jlpesuerpeuecknit acrponom Kunappui Iltonemei
(I1 B.) npuMenun reorpaguueckie KOOPAHHATHL (JIOJATOTY H IIMPOTY)
AN onpejleIicHHA MecTOHaxodaJienusa MopelniaBaTelis. P[;[eeﬁ KOOpJAHIAT
NoJL30BAJIMCEL B Cpemme Bera JUig onpejieienHA NoJoXKeHHd CBeTHM Ha
nebe, JUIs1 onpefieJieHus MecTa Ha nosepxHocTH 3emnuu. IIpamoyronsuoi
CeTKOH NOJIL30BAJINCE XYJAOMKHHKH 2I0XH BOSpO}iC,IIEHI{H.

anMG}HHTL KOODJIHHATE B MaTeMaTHKe BIepBLIe CTAJH I1. (bepma
u P. Jlekapr. B 1637 r. puimna kuura P. Jlekapra « Paccysienns o me-
TOJIe», B KOTOPOH Hapsily ¢ oGIMMH (PHIOCODCKHMH PACCYIKACHHIAMEH
O MATEPHH 3HAYHT&ILHOE MeCTO yjielndeTrcH ‘YHHB&DC&.I‘IBHOﬂ MaTeMaTH-
kes. B paznene sroit kEuru «eomerpuss P. JlexkapT npejanoxusn HOBLIH
MeToJ| — MeTo)l KoopJiuHaT, KOTO[JHﬁ HO3BOJIHJL 11epeXo/IMTE OT TOUKH
(B KOOPAMHATHONH TIOCKOCTH) K Nape dMcell, oT JJMHHH K YpaBHeHHIo, o1
reoMeTpHn K asnredpe. Dr1o OLUIA HOBAS PEOMOTPHS, KOTOPYIO B HACTOS -
miee BpeMsi HasLIBAIOT alajiuTHYeckoi reomerpueii. 3acnyra P. Jlekapra
cocTOsiJia B TOM, UTO OH BBEJ lepeMeHHble KOOPJAHHATLL. ']‘ax, B VpaBHe-
HHH ax + by =c ﬁ)'KBLl X H i CTAJIH pacCMATPHBATLCH He KAK HeH3BecT-
HBle, & Kak nepeMeHnuie. biarojaps oToMy Ka)JIoH nNpaMod B Koop-
JMHATHOM IJIOCKOCTH COOTBRTCTBYCT JIMHeHHOe ypaBHeHMe ax + by = ¢
(@ win b — oTIMYHEIe OT HYJAS YHCAa) H HAOOOPOT.

MeToji KOOD/IHHAT NMO3BOJISICT CTPOUTE rPpadMKH ypaBHeHHI, H306pa-
JKATH NeOMeTpHUYECKH pasJiIHuHEIe 3aBHCHMOCTH, BLhIpa*KeHHLIe aHAJIMTH-
YeCKH ¢ OMOILI0 YPaBHEHHH W (DOPMYII, PelllaTh paszJiHuHkie reOMeTpH-
HeCKHe 3a/laUH ¢ OMOIILLI0 airedphl.

TepMuubl «aGciHccas W «OpPAHHATA» W HA3BAHME «KOODJAMHATH»
O Beefientt B ynorpebaenue I'. Jleibnunem B 70—80-e¢ rr. XVII .

C paBuMx 1Hop JoAn cTpeMuinck objerduts Beivucaenns. Camoi
JipeBHel «CUSTHOM MAITHHOH» OLUIM HaJibllkl PYK H HOP, KaMenrku
H IPYTHE MeJIKHe TpejiMeThl. PeMecieHIMKH M TOProBIL NOJL30BAJIHCE
JUIsE cuéTa JIOCKOM, pasrpadiénnoil Ha cTonoIbl, Ha KOTOPOH ¢ MOMOIILIo
KaMelIKOB OTKJIA/ILIBAJIMCE €IMHHILI PASIHUHLIX Pa3psjloB. DTY JOCKY
HaspiBaNdK aGakoM. OT PHMJSH K HAM HPHILIO CJOBO «KAJLKYISIMNA»,
UTO o3HAuaeT OYKBAJILHO <CUBT KaMellKaMH». YcoBeplleHCTBOBaHUe
afaka mpHBeJIo K nosisienuio cuiron (B Jlpesnem Knrae — ecyan-uans,
B Slnonnu — ecopabans). Pycexne cuétnl nosisunuce 8 XVI B.

Mamuny sl MexanuuecKkoro NpoM3BojIcTBa apudMeTHUeCKHX ei-
CTBHH HasHIBalOT apudmomerpom. OJIHHMHM M3 NEPBHIX TAKMX MallHH



ObLLJIM MalIUHL, cozjlaiuble B 1641 r. ¢pannysckum yuéubiMm Bnezom
ITackanem (1623—1662) u B 1671 r. I'. Jleiibuuuem. Maccosoe pac-
NpocTpaHeHne MOJVUHI apU(pMOMeTp, CKOHCTPYHpoBaHHLIA B 1874 .
nerepOyprekum mexanurom B. Opunepom.

PeRoioNHi0 B BLIYMCIUTENLHOW TeXHHKE COBEPIIHIIH DJeKTpPOH-
HBIE BLIUHCJHTEILHEIe Mamuukl (9BM), KoTopuie nosiBHIMCE B cepejiu-
He XX cronerusi. Ileppass DBM 6nina cozgana B CIHIA B 1944 r. llep-
pasi coperckas DBM Oniia noctpoeHa 10/l PYKOBOJACTBOM aKajleMUKa
C. A. Jlebepnena (1902—1974) B 1950 r. Conpemennnie DBM npons-
BOJISIT HECKOJLRO MHUJLIHONOB OlepalHii B CeKYIJIY W HAXO/SAT MHPOKoe
NPUMeHEHHEe B PasiH4YiLIX o6NacTAX HAYKH H HAPOJHOTO XO3AHCTBA.
[1pocTeitmeit DBM sipnsieTcss KalbKyJAaTOP.
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1. Ilyers @ v b — natTypajbHble UMcia W IPH JleJleHHH a Ha b
B UACTHOM noJiyuaetcsi ¢ # B ocrarke r. Torga a = bg + r, rjie ¢ u r — na-
TYpAJibHBIC UACHA WIHW HYNH, npuuém r < b. Hanpumep:

127135
“105| 3 127 =35 - 3 + 22.
22

2. Benwu parypalibHOe UHCIO0 d JIeJINTCS Ha HaTYpalibHOoe uHeio b, To
a HA3KLIBAIOT KPATHRIM b, a b — jlesinTesem a. 1o ozHavaet, uTo a = by,
e ¢ — narypansinoe uneno. Hanpumep, 62 wparno 31, 31 — penmu-
Tenn 62, Tak kak 62 = 31 - 2.

3. IlpocTLIM YHCJIOM HASLIBAETCH TAKOE HATYPAJILHOE WHCIO0, KOTO-
poe MMeeT TONLKO JiBa JIeJIMTelisl — eIMHHILY H CaMO 5TO UMCIIOo.

CocTaBHBIM YHCIOM Ha3LIBAETCSH TAKOE HATYpAJILHOE YHCJI0, KOTOpOe
UMeeT GoJiee JIBYX JednTeNei.

Hanpumep, unecna 2, 7, 43, 109 — npocruie, a uucna 4, 12, 35 —
coctapiiie. Yueso 1 ne sipnsieTesi HW NPOCTEIM, HH COCTABHELIM.

Besikoe cocTaBHoe UMCI0 MOMKHO PasfoHThL HA [IPOCTLIE MHOXKHTe-
JIM, M NIPUTOM elMHCTBeHHBIM ciiocobom. Hanpumep, 630 =2 -3%2.5 - 7.

4. Yrobnl HaliTH HauMeHbIIee o6ljee KPATHOE HECKOJBKHX uMcel,
HAJIO PABJIOMHTE HTH YHCNA HA MIPOCTHIe MHOMRHTENW W HalTH NTpoHaBe/le-
HHe BeeX NMOJAYUHBITUXCS NPOCTRIX MHOMHTeNeH, B3SIB KAk M3 HHUX
¢ nauboNLINAM nokasatenem. Hanpumep, 72 =2%.3%; 180=22.32.5
u 600 = 2% - 3 . 5?. Haumensimee obiee kparuoe uncen 72, 180 u 600
pasuo 2% - 32 . 52 = 1800.

Yrobel HAUTH HaUGONLIIKH OOIMHA Je)IMTeNIb HecKOJLKUX YMCcel,
HAJI0 PasNoUTL DTH YHCa HA NPOCThIe MHOMKHTENM W HAHTH [POH3Be-
Jleliie oBIHX NMPOCTEIX MHOMCHTeNeH, B3SIB KAaNCILIH U3 HAX ¢ HAMMEeHL-
mum noxasatesneMm. Hanpumep, nanbGonbinnii o6uiMil jleiMTeNnt, uuced
72, 180 u 600 pasen 22 - 3, T. e. uncny 12.



5. Ecanwm unceno okanuupaertes wuppoi 0 miau uudpoit 5, To ono je-
nutes na 5. Besaw umeso okanuusaercs 1Ni060i apyroi wugpoi, To ono
He JleNuTes Ha 5.

Ecnu uneno okanuupaercss uéTHod nugpoi, To oHo aenures na 2.
Eciu uMcno okanuupaeTcsi HeuéTHol nudpoi, To oo He jenuTes na 2.

Ecnu cymma mudp uMcia JejnTes Ha 3, TO M UMCIO0 JeIuTes Ha 3.
Ecnn cymma 1ugip uncna He JleIMTes HA 3, TO UMCIO He JIeIHTeH Ha 3.

Ecau cymma nudp uucia aeauTes Ha 9, To ¥ uMcsao jennrtes Ha 9.
Ecnu cymMma nudip aMesia He JleiuTea da 9, To W YHclo He JlenuTes Ha 9.

" HHbI&

6. Ilpasunnuoit apodnio HasuiBaeTcs JpobL, ¥ KOTOPOH YMCIHTENL
MeHbIlle 3HaMeHaTeNs,

Henpapunenoi apodLio HaspiBaetest ApodL, ¥ KOTOPOH YHCHHTENL
BoJibille 3HAMeHATeNS WJIH paBeH eMy.

7. OcnopHoe CROHCTRO JIPOOH: eCJIH YHCIUTENL W 3HAMeHaTeNh Jipo-
6M YMHOXXHTE HJIH PA3JIEJINTL HA OJHO W TO 3Ke HATYpPaJILHOe UHMCIIOo, TO
HONYUMTCS paBHas el JApolb.

8. YroObl npuBecTH ApodM K HAMMeHbIIeMy o0leMy 3HAMeHAaTeNlo,
HaJ[0 HAlTH HaMMeHblee ofiee KpaTHoe aHaMeHaTeled ApoGeil; BhI-
YHCIUTL JIOMONHATEILHLIe MHOMHTEONN, Pase/lHB HAaHMeHbilee obInee
KpaTHOe Ha KaXN(ILIA 3iaMeHaTesh; YMHOMKHTL YMCIWTeNlL W 3HaMena-
Tenh KamAoH ApobH Ha COOTBETCTBYIOHIHI MONMOJHHTENLHEIH MHOMH-
Tenk. Hanpumep, npuBe/iéM K HAaWMeHEIIeMY ofHleMy 3HAMEHATeNIo JApo-
sl ¥ 8

6" 127 18°
1_16_6 7 _7-3_21 5 _5-2 10
127 12.3° 36°

HauMensimii obiuMi 3HaMeHaTellb paBeH 36:

6 6-6 36 18 18-2 36"

9. Ilpu cnomxenun npobei ¢ OJMHAKOBLIMM 3HAMEHATENSAMH K UHC-
JIMTeIIO NepBO# JIpo6u 11pUGABIHIOT UHCIHTEN L BTOPO# AApo6M U ocTaBiA-
10T TOT e sHaMenarteb. [IpM BLMHTARKMM JipoGeil ¢ OJIHHAKOBLIMH 3HA-
MeCHATEJISIMH U3 YHCITHTeN s nepnoﬁ J'lpOGH BEIUHTAIOT UHCIHUTONL B'I'O[)()ﬁ
Jl,p()ﬁ" H OCTABJAIOT TOT JKe ZHaMenaTelhb.

Hanpume §+E_E 4 42

s T~ 5 &

an CJIOXEeHHH M BHIUMTAHMH ,upoﬁeﬁ C pasHBIMH 3HAMEHATEJNAMH
CHavaJia uX NPpHBOJAAT K oﬁummy SHaAMeHaTeJ.

10. YTo6Ll NepeMHOMKUTE JiBe JIPOGH, HAJ0 HePeMHOMXKHTL OTAJILHO
X YHCIAHTEN W W 3HAMEHATEJIH W IepRoe MMPOH3BeJleHHe CleiaTh YHCJIHTe-
JieMm, a BTopoe — sHaMenareseMm. Yrobul pasjienuTs oany JipobL Ha jpy-
'Vio, HARo JeJHMOoe YMHOMKHTE Ha JIpOﬁL, oﬁpaTnym JICJTHTeN0.

4 8 3 .4_3 5_15

2
llaupump.g-gzﬁ. T ET I %
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TITIN nnnobi

11. [lpu okpyrnenuu fecaTHUHON Jipodn Io Kakoro-HHOY/L pasps-
Jla Bece c/ejIVIONHe 38 HTHM paspa/ioM LH(PL 3aMeHAIT HYNSAMH, a eclin
OHM CTOSAT HocJie 3aNATOoH, To MX oTOpackiBaioT. Eenu mneppasi cienyio-
1as 3a 5THM paszpsjioMm nudgpa 5, 6, 7, 8 winu 9, To K nocaejHel ocran-
meiica nugpe npuGasingior 1. Eciu neppas clie/lyioiasi 3a 9THM paspsi-
Jom mEQpa 0, 1, 2, 3 win 4, To NOCACAHIOW OCTABINYIOCH HH(QPY He
M3Mensior.

Hanpumep, 4,376 = 4,4, 2,8195 = 2,820, 10,1425 = 10,14.

12. Cnoxxenue ¥ BLIMHTAHHE [JeCATHUHLIX Jpo0eil BLINOJHAIOT I0-
pazpsijino, IIpn oroMm jpoGH B3alUCLIBAIOT OANY 10Jl APYIOH TaK, YTOOLI
ansTas okazsanack nojl 3ansTom.

Hanpumep:

, 34691 683
48,63 5,275
52,0001 63,025

13. YroOul YMHOMHTL OJHY JIeCATHUNYIO Apo0L Ha JPYryio, Hajo
BLINOJIHKUTEL YMHOXKeHHe, He oﬁpaman BHHMAaHHA Ha 3aNiATHEIe, a 3aTeM
B NOJIY4eHHOM NpOoH3BeJeHHH OTALJIMTL 3ANATON CII paBa CTOJILKO l.I,HCDp.
CKOJILKO WX CTOMT I0CJIe 3alsIToi B 0GOMX MHOMMTENAX BMecTe.

UrolBl pasjie/iiTE JeCATHIHYIO APo0L HA JICCATHUHYIO, HAJO B JIJH-
MOM H JleJIHTele NepeHecTH 3allfThie BIPAaBO Ha CTOJLKO umpp. CROJNLKO
HX nociie 38I'Iﬂ"l‘0ﬁ B JIeJIiTeNle, a 3aTeM BLEINOJHHMTE JlelicHHe Ha HaTy-
pajnbHOe YHCIOo.

Hanpumep:
x3’06 12,096 : 2,24 = 1209,6 : 224,
2,4 _1209,6 | 224
+l224 1120 |54
612 89 6
7,344 “89 6
0

14. Y100Bl YMHOMKHTE JECATHUHYIO ApodL Ha 107, Haj0 B 5TOH Apo-
OH NepeHecTH 3ansaTyio Ha o nudp snpaso. YroGul pasfgennTh JecaTud-
nyio ipods na 107, najgo B 970l JIpodH NepeHecTH 3anATYI0 Ha n nudp
BJICBO.

Hanpumep, 8,373 - 100 = 837,3, 3,4 : 1000 = 0,0034.

i

15. MojysieM NOJOMKHTENLHOIO YHCJIA H HYJISA Ha3LIBACTCS CAMO HTO
gneno. MojiyiieM OTPHIATENLHOTO YHCJIA HAZLIBAGTCS] TPOTHRONONONKHOS
emy nojokuTenbHoe uncno. Mojayas uncna a obosnauatwr |al|. Hanpu-
mep, |3,6]= 3,6, |0|=0, |-2,8]| = 2,8.



16. YToOhl CHOMKHMTE JiBa OTPHUATENLHLIX UMCHA, HANO CHOMHTE MX
MOJIYJIH H 1epejl NOJYUCHHBIM PesyJbTaTOM [NOCTABHTL 3HAK «MHHYC».

Yrobkl CIOMHATE JIBA YHCIIA ¢ DASHBIMA 3HAKAMH, HA0 M3 GOJLITEro
MOJIYJISI BEIYECTE MENBINMH M Nepeji MoJydenunLiM pesyJiLTATOM [0cTa-
BUTEL Z3HAK TOT'0 CIArAeMOro, MOJYJL KOTOporo GoJsiLine.

CyMMa AIBYX NPOTHBONOJIOMHEIX MHCEJ paBHA HYJIO.

Hanpumep,

3,4 + (-1,8) =-5,2, 2,6+ (-4,1)=-1,6, -3.6 + 3,6 = 0.

17. YTobLl U3 OHOrO YHCHA BLIUCCTE JIPYroe, HOCTATOYHO K YMeHh-
HIAEMOMY HPHOABMTE UHCJIO, POTHBOMOJIOMKHOE BLIUMTAEMOMY.

Hanpumep, -5 - 1,9=-5 + (-1,9)=-6,9.

18. YTobbl HepeMHOMHUTL jBAa OTPULATENLHLIX UHCHA, HANLO lepe-
MHOMHTE HX MOJYJIH.

Yro0k NepeMHOKHTE JIBA UHCIA ¢ PasHbIMK 3HAKAMM, HaJl0 Mepe-
MHOMHTE HX MOJAVIAH H [epejl NOJAVUYeHHLIM pPesyAabLTaToM [HOCTABMTL
3HAK ¢MHHYCH.

Haupumep, —-1,2 - (-8)=9,6, -3-1,2=-3,6.

19. Yrobbl pasfieJIMTh OTPHILATENLHOE UHCJIO HA OTpHIlATelLHOe,
HAJI0 MOJYJIL IEJIMMOTO PAs/eUTh Ha MOAYJL JeJITes.

YroOnl pasfileIiTh JIBA UMCHAa ¢ pasHLIMH 3HAKAMM, HAJIO MOJYIL Jie-
JIAMOT'O PasIeSIHTEL HAa MOAVIL JICTUTeNSI ¥ epe/i MoJdyUeHBIM pesysiLTa-
TOM IOCTABHTHL 3HAK «MHHYCs.

Hanpumep, —4,8 : (-2,4)=2, 5,5: (-5)=-1,1.

20. Cpejtnum apupMeTHUCCKHM HOCKOJNBKHX UHCEJ HABLIBAGTCS YacT-
HOE OT JIeJICHHS] CYMMBI 9THX YHCJ Ha YHCIO ClaraeMblX.

21. PasencTBO ABYX OTHOWICHHH HazwiBawT nponopuuei. Hanpwu-
mep, pasencTno 2,6 : 5 = 3,5 : 7 — nponopnus. Yuena 2,5 u 7 — kpaii-
nue wienu nponopunu. Ynena 5 u 3,5 — cpeinue wiennl NponopiyM.
Ecnn nponopiua Bepna, To NpoMsBejienHe eé Kpanux wWieHoB PaBHO
[POU3BEJICHH IO CPeJIHHX YWIeHOB. B NPONOpPIHHA MOMHO MEHATEL MeCTAMH
Kpaiinye wieHbl HIM cpejHHe WieHbl.

J_lBB BeJIHMHMHBI HAZLIBAIOTCH PAMO HPONOPIHOHAJIBHBIMHA, eCJIH
PH yBeJdHYeHHH (YMeHLIIeHWH) OJIHOI M3 HHX B HECKOJILKO pas jApyras
VBelnrHuuBaeTcsa {ymem.mae'rcﬂ] BO CTONLKO K¢ pas.

Eciim BestmuunL npamo nponopiHonadLisl, TO OTHOICHWS COOT-
BETCTBYIOIIHX 3HAYEHHH DTHX BeJIMUWH paBHEIL.

23. Jlpe BeJiHUMHBLI HasbIBalOTCH 00pPaTHO [PONOPIMOHAJILHBIMH,
ecJiM NPH YBelHUeHMH (YMeHbIIeHMH) OJIHOH M3 HMX B HECKOJLKO paz
Npyras ymenbinaercsi (VReJHIHRBAeTCS) BO CTONLKO 3Ke pas.

Ecny peTHYunLI oﬁpa'mo NponoprHoNaNskLl, TO OTHOINCHHEe 3HAYe-
HUH OJI,HOI‘& H3 BeJIMUHH paBHO ol'ipm'nomy OTHOIIeHHw cOOTBeTCTBYIO-
WX 3HAYEHHI APYroil BelHMYHHLL
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CBOMCT

24. Hepemecmumensnoe ceoiicmeo croxdcenus. OT NepecTaHoBKH
claraeMbIX 3HaAUEHHe CYMMEI He M3MeHSeTcs.

Couemamensroe ceolicmeo caoxcerux. UTobul K cymMMe JIBYX UHCes
NPUGABUTL TPETLE UKCIO0, MOMKHO K [EPBOMY UHCHY NPUGABHTE CYMMY
BTOPOI'O W TPeTLEro.

ITepemecmumennnoe ceoitemeo ymnonenus. OT NepecTaHOBKH MHO-
JFCHTENICH 3auene NPOH3BE/ICHUS He Ha3MensierTes.

CouemamenvHoe céoltcmao ymHoxienus. YTobLl Npousseienne ABYX
uMcesl YMHOMKHTE HA TPEThLe UHCJIO, MOXKHO [epRoe UMCI0 YMHOMHTEL Ha
1IPOUBBEJICHHE BTOPOr0 U TPeTLero,

Pacnpedeaumenvnoe ceocitcmeo ymnoxcenus. IroGhl YMHOKHTH
YHCJIO HA CYMMY, MOMHO YMHOMHTL DTO YHCIO Ha KaMI0e claraemoe
H CHORHUTE NTOJYYCHHLIC PesyILTATHL.

LiDpeoopa3oBaHMe BhipaXeHnw

25. Cnaraembie, KOTOpLIe HMEIOT OJMHAKOBYIO GVKBEHHYIO HACTH,
HAZKIBAKIOTCH NMOJOOHLIMH CJATAEMBLIMH.

26. Jlna Toro urtobnl npuBecTH nojilobHLie caaraeMiie, Hajo CJIO-
JHKUTH MX KOD(MPHIIHEHTL W PesyJIbTaT YMHOMKHTEL Ha o0y OYKBeHHYIO
YACTh.

Haupumep, ba - Ta + 4a = 2a.

27. Ecnn nepeji cKoODKAMH CTOHT 3HAK «IUIIOC», TO CKOGKH MOMC-
HO ONYCTHTHL, COXPAHMB 3HAK KAMAOTO CHATAeMOro, 3akIIOUEHHOrO B
CROOKH.

Hanpumep, 3x + (2a — y) = 3x + 2a — y.

28. Ecau nepes ckoOKaMM CTOMT 3HAK ¢MHMHYC#, TO CKOOKH MOXK-
HO OIYCTHTh, H3MEHHB 3HAK KaMKJIOI0 CHArAaeMoro, 3akJUéHHoro B
CKOOKH.

Hanpumep, ba - (2x — 3y) = Ha — 2x + 3y.
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Bozneneume n crenenn 94

— — — npouspepennn 103
— — — ecrenenan 104
Bripazkenue ¢ nepemenamu 8

I'padsic svmeiinoft dyi 1 76
- JMHEHHOIo ypannenmx C AByMSH

nepemennnimMu 205

— NpAMOH nponopiHoRaisHocTH 71

— YPABHEHMSH C JIRYMS I[ICPCMEHHEI-
Mu 204

— thynruuu 63

I'padmvieckuii cnocol penienus cHc-
TeM ypasHenui 208

Nenenne crenenein 100
AnnHeHMAN nepeMenuns 56

pesh ypannenna 26
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UbaneTn encunng Gykigia b7
Oanounen 108

— erapgapraoro suga 108
Ocnonnoe croiteTno creneny 99
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2. a) 20: 6) 28,89. 3.a)b8; 6) 10. 9. 45 u. 18. 26%. 19.6) 1,3; 2,8; 5.8.
23. a) —4: 6) 5,2. 28. a) -49; 6) 0,8. 44. a) 60: 6) 20; n) 3; r) 150. 45. 20 1.
46. 200 crankor. 66. a) 4%; 6) 156%. 68. a) 26,81; 6) 77,01; =) 7,22; r) 78.

72. a) 35,7: 6) 16,64; B) 10; r) 2,8. 74. a) 0; 6) 1%. 77. a) 35; 6) 124. 78. a) 94,2;

6) 40,3. 102. a) 6,75; 6) 22; B)-6; r)-0,3. 103. a) 11 — 6,bx; 6) 3p— 5,1;
B)0,da—-T7; r)6b-5; a)y—8; e)8x-8. 105.a) 8+ 2x; 6) 46 — Sy; r) 5;
n) 4 — 106, 106. a) 1; 6) 7. 109, Ha 12,5%. 122. a) 4,5x — 2,4; 6) 36 — 3,6a;
B) 12,3 — 8,6y; r) 2 — 146, 128, a) 30; 6) 16; B) —6; r) 3; n) —-43; e) 180; x) -5;
3) 300; u) —90. 129, a) l%: 6) 0,5; B)-2; r) 0; n) —0,15; e) —5; x) 12; 3) -3;

) 0; ) 03 1) 0; m) 0. 130, a) T; ﬁ)lﬁ: a)5::—: r) 5 n)li—: €)-1,2; mn%.
131. a) g; 6) 2,5; 8) -89; r) 0,5. 132, a) 2,4; 6)-12; 8B)-5; r)-1,5. 133.a) T;
6) -32; B) -3; r) —1,8. 134. a) 4; 6) 2; B) 3,6; nsi. 135. a) 16; 6)%; B) —4;

r) 3%: 1) 3. 136. a) 5,5; 6) 2,4; ») 10. 137. a), B), r) Kopreit ner; 6) moboe qnc-

Jl0 fpasercs KopieM ypandenusi. 138, a) 0; 6), ) kopueit ner; ») moboe uncio
Apasgerca kopuem ypasHnenwus. 142, a) 5,9; 6) —9,4. 143, 214 u 178 Guneros.
144. 8 1 11 gomosn. 145. 6,3, 6,3 u 3,4 cm. 146. 3127 u 3110 m. 147. 4, 8, 24
u 96 pynuit. 148. 46 u 40 geranei. 149. 60 000 p. 150. 16, 22 u 32 koMuBOTe-
pa. 151. 400 r, 80 r, 75 r. 154. 55 u 11 rycrop. 155. 20 rM/4. 156. 50 km/u.
157. 8 pueit. 158. 20 manapos u 8 wnornmkos. 160. 1,5 kr. 161, 2,4 kr
u 10 kr. 162, 20 u 40 kr. 165. -39. 171, =63 kBr - u. 172. 291 kr. 173. 17.
174. 14,25, 175. 15. 176. a) 28; 6) 43 wau —10. 184. 26 ner. 185. B0 erpanun.

199. 6) Ymenvmnres wa 9%. 202, Ha 25%. 206. n)%; 6) 2,5; ) 240;
r)g-. 207. a) 1,44; 6) 11—"'5: B) 9.2; ) 6. 208. 207. 209. 0. 210. a)i; 6) -16.

211. a) -12,15; 6) 2,026; 1) -16,2; 1) 20,25. 223. a) 58; 6) b2. 224, a) 0;
6) 3,947. 230. a) ~0,5; 6) 1. 240. a) 1,49; 6) 0; B) -32,5; 1) 0,3. 241.a) 1; T;
6) =2; 9; r) =1; 1; b; 1) 0; =3. 243. a) 24; 6) -35; B), I) KopHe# Her. 244. a) -5;
6) 1. 247. 575 wkponukon, 425 kyp. 248, 42 xycra. 249. 48 n 12 mapox.
250. 10 auei. 251. 9 amenn. 252. 13. 253. 8,75. 2565. 8 m 16. 256. 30 u 50.
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276. a) 43,2 r; 06) 360 cm®  277. a) 390 km; 6) 60,5 wm/u. 278, a) 18 xn;
6) 2,5 u. 280. 165 wuur. 294. a) 0,9; 6) 0; n)%: r) -2,5. 295. 200 mammm.

303. Ilpunagnemxar Touxku B, C u D. 310. a) —1,76; 6) 88. 323. a) (30; 0):
6) (24; 0). 327. a) (1; 2); 6) (8; —6); B) (2; 28); r) (4,4; —6). 336. a) 2; 6) —-13.
337. 20, 30, 15 peraneit, 340, V=20 -2x,ecnn 0= x <9, V=2, ccin 9< x < 12,
352, y = 150 + 1,5x; a) 165; 6) 20. 364, llpn a=-0,4. 365.2, 3, 4 u 5.
367. a) (4; 0); 6) (=T; 0); 8), r) (0; 0); n), ¢) He nepecexaer. 369. & = -0,4, npn-
naanexnt. 372, a) (7; 37); 6) (-3; =55); 8) (1,2; 5); r) (140; 14). 373, Jlemur.

377. 6) 4096; r) 16 807. 384. 1) —96; ¢) 432. 388.2a)—9; 6)-37; B)-539.
391. a) 0,16; 0,81; 100; 6) 245; 3; 453. 394. 18 u 90. 405. a) a®a”; ) a’a'?;
r)aa. 408.p) m'; 1) p” 1) 10'% e) 3. 410.8) 6'7; 1) 2" n)0,4%

414. ) a®; 3) 0,75, 416. 1) 175 &) -2 417. r) 21 ) -1212. 418. a) 49; 6) 81;
B) a*7; 3) r) ~ e) - r) F n) — a) )

B) 25; 1) 0,216. 419. a) x"*%; 5) x"*'; 1) y* L. 420. a) 3; 6) -2,5; 8) 90; r) 1.
a 2
422. 1) [—1%] ; e) [25) . 424. 105 k. 427. 202,5 r. 436. 1) (-ab)®; 1) (20)%
) (0,3m)%. 437.8) 1; 1) 1; 1) 7’:; ) 50 000 000. 439. n) x%; e) x*. 441. n) a™* %,
r) a®™; a)a*". 444.6) 8% r) 32'% 447.n) a''; 1) 2*; 1) m®™. 450, a) 16;
6)5; m)4; 1) %. 459. a) -2; 6) 0,18. 460. a) 0,592; 6) 0,012. 461. 5m? cm®.
462, 8a® cv®. 463. a) 11: 6) 3; e) 0. 466. a)#; 6)0,5. 468. a) -3,3x"y"%: 6) —a’le;
B) dx*yY; 1) —0,36a°6°%%. 469. p) 64a°"; r) -28a'b"; n) —-62%y%; e) 108a'h°.
472. 8) -8a'?b% r) 81x%"; n) —a'"b%c'". 473. 8) -0,216m"n"%; r) 4x%y%; n) x'y'%%;
e) —x'"%""mS. 475, a) (9x%)%. 476. n) (-0,26%°. 479. 6) 1000m®; 100m°.
480. a) 225a'%; 6) 816%%; ) 8p'""; 1) -0,16¢'; n) €'’; e) 26'%; ) —x'%; a) 29",
481. Yepes 9 pueit. 482, k=1,5, b=6. 498, x=-24, y=-20,4. 499, a) 4,84°'";

6) 28,8x%'%. 507. a) 45; ©) 88. 508. a) 5202; 6) 4851. 509. 8 umncen.
510. a) 4; 6) 5. 514. r) 3% x) 2 515. n) 2%+ 2%+ 2. 519. a) 98; 6) -8.

527.-1,5. 531. 8) 7** % r) 3** 1. 535. 6) 36; r) 0,6; e)g. 537. a)Zg: 6) 6,8.

542. 8) 0,04; 1) 6,25; 1) 1; ¢) 81. 543. B) Yrasanune. 25%° = 5 200, 360 — gho.
r) 6370 > 350 . 530 544, r) 35, 560. r) 3a"07.

572. a) 107; 6) 30. 573. a) -57; 6) 3. 582. a) 233%; 6) -1,6; B) -:;g. 583. n)%:
6) 1; n) g 584. a) 24 000; 6) —10 000. 587. r) —2b - 1; n) -n*-T: e) 8.



588. a) 0,7a — 4,8a% 6) 1,6x% + 5,5; n) -6% + 13b; 1) 1,95% — 1,4y + 4. 593. a) x* +
+ 11lxy — y%; 6) a® - 3ab + 5b%; 1) 4c* - Te? + 6. 595. a) 0,24% + 0,35a + 1,2;
6) 0,7y* - 3,75y; B) —4x% + dxy; r) 2ab® - dab - 5b. 596. a) 4a’b — 6% + 2; 6) 2xy.
597. a) 60; 6) 156. 598. a) -2; 6) ~1. 601. a) 2xy — x%; 6) 2xy — y*. 604. a) 10a* +
+12ab + 20% 6) ~4b%. 605. 8) 3; 6) 12; 1) 0,3; r) ~20; 1) 0; ¢) 3. 606. 2) 1,23;
6) -2; B) ~1,5; 1) 2. 609. a) Jla; 6) na. 612. 6) ~-5a®*v’; r) -2¢'"%d". 618. a) 10,5;
6) 28; ») 0,8; r) 5. 619. a) 80b— 11; 6) 5c + 34; 8) -21; r) 42 - 24y.
620. a) 26y - 2y*; 6) —y® - 10y; B) 2 - 4x; 1) 2a% n) 4c¢® - TH%;  e) -3xYy;
sic) 3m® = m?n + 2n?; 3) n* - n®. 621. a) T2 - 20x: 6) a® + a’: ») ax? - 8a’x:
r) 4m* — m*n? - 3n'. 622. a) -6; 60; 6) 8. 623. a) 200; -250; 6) 0,8,
624. a) 14a’ — a®; 6) 2b° - b; B) 16x% — 62%; r) ¢'. 630. a) T; 6) 8; 8) 49; r) 0,4;
n) —-2; e) 0; x) 24; a) 1% 631. a) -2; 6) -20; 8) —-1,5; 1) -0,2. 632. a) -1; 6) 2;

B) —4; 1) 2. 633. 8) 0,5; 6) -2; B) 1,6; ) -2. 634. a) 24; 6) 13%; 8) 1%; r) —1%;
n) -562,5; e) —4,5; k) —-36; 3) l%: u) 0,4, 635. a) 12,5;6) 17; 8) 17; ) -25; n) §=
p)_. 636. 1) 1-- 6) -0,5: B) —%; r) 28. 637.a)-13; 6) 1,5; 8)-15; r) 0,5.

638. a) -3,5; 6) -1; r 2 1) 17.4; e 4%. 639. 16, 20 u 8 cm. 640. 60, 40
u 66 m?. 641. 28 dpaopunos. 642. 9 u 3 . 643. 300 ra. 644. 1500 M. 645. 9 kM.
646. 40 kM. 647. 360 km. 648, 19 r. 649. 8.8 kr. 653. a) —éa'“y"; 6) ~90a"y".

660. a) 2,28; 6) 22.,. n) 14,4; 1) -348. 661.a)0; -8; 6)0 0,2; »)0; 5;
) 0; 0,4; ,u)o-! 1 e) 0; —4; ) 0; 0,13 3) 0; 30; u) 0; --. 662. a) 0; —0,6;

6) 0; 11; 8) 0; 0,6; ) 0; 10; 1) 0; 0,16; €) 0; 0,04. 671.:.] (6 -c)a-dy
6) (y — 5)(x + y); B) (2x - 7)(3a — Bb); 1) (x — y)(x — y + a); A) (a - 2)(3a - B);
e)(b-3)(bb—17). 672. ) (e +2)(c+9); n)(a—b)a—b+3); e)—(x+ 2y) =
*(4x + 8y + 1). 673. 9 km. 674. a) 5: 6) -1,5. 683. a) x* + 2x% — y*: 6) n® -
- 2n%p + 2np* - p*; B) @® - 2ax® - x*; ) b* - 2b% + ¢*; p) @® - 6a® + 11la - 12;
@) bx® - Tx? = Bx+ 2; ) 2° + 322 - 8x + 10; 3) 3y° - Ty? + Ty — 4. 684. a) ¢° -
- 2¢d? - d*; 6) x* - 2x% + y*; n)4a® - 3a® + 2a - 3; 1) -3x* + 8x% 4+ Tx - 12.
685. a) y' + 247 — 15y%; 6) —2a' + 8a® - 64”. 687.a) 196 — 10; ©) 14y° - 12;
B) 9x; 1) a® + Bab® - a®b%; p) da - 2ab; e) 3x - y® - 2. 689, 9x + 1. 697. a) 3;
6) 0.5: n) 0; r) 0. 698. a) -%; 6) 0,2; 8) 3,5; r) —lé. 700. 21, 22, 23.

701. 17, 19, 21. 702, 25 u 10 cm. 703. 36 cm. 704, 12 gueir. 705. 1680 ra.
T06. a) 2; 6) 15,5, T11. e) (a + b)(b - 3); x) (x + y)(ll - x)- a) (m + n)(k — n).
T12.8) (m + EB)(3 — k); v) (x + y)(k— x). T13. a) —— 6) —. 714. a) 12%; 6) 0.

718. a) (x + 5)(x + 1); 6) (x = 3)(x + 2); B) (a— l){u— 4): r) (a+ 2)(a - 8).
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719. 260 Kopon. 720. a)—%: ﬁ)—%. 722.6) -6; 2; ) -1; 1. 730. 1. 731 8.
732, T1. 736. a) -Tx* - 14; 6) —-a® + 2a + 2: ») -2a — 10b - 3; r) —x%. 745, a) -2:
6) 8; B) 0,5; r) 2. 746, 1,92; 3.84; 4.8; 5,76, T47. 11. 748, 52, 749. 246,
T50. 4117, 754. a)%: 6) 2; 8) 0,25; r)-3; 1) 8; e)-3,5. 755, 1 kr. 786, 760

u 800 kr. 757. 2% q. 758, 2,6 u; 150 wm, 759. 60 wm/u; 50 wm/a; 210 wwm.
760. 60 km/u; 40 gm/u; 24 kM. T61. 16,5 km/u, T62. 2,5 km/u. T63. T0 co-
pouex. T64. 600 u 800 r. T65. 480 ra. 766. 30 r. T70.a) 2,3; 6) 0,147,
771. a) 0; —%; 6) 0; -1,6; u) 0; 2; r) 0; 0,2; n) 0; lg; e) 0; 1. 772. a) 9(a + 2)%;
r) -27(p - 2)°. 781. a) -35; 6) 156, 784, 8; 9; 10; 11. 786, 400 cm>.
T87. 360 cm?. 788, 80 M. T89. 55,25 em?, 790. a) -2,8; 6) T; 8) 91; 1) —4,2;
n) 0; e) =50, 793, a) (x—4)(x—6); 6) (x—8)(x—5) n) (x+4)(x-3)
e) (x+ 5)(x—T) 796, a =4,

815. B) 198x — 81x% 1) 14ab - 49; ;) 14b; e) -18a% - 162. 816. a) a’ + 81;
6) -10x + 1; 8) 12x - 9; r)a?+ 4ab. 817.6) 4a%; ») -216 - 4; r) 14 - bb;
M) -2a? + 4a + 14; e) -2y* + 19y - 40. 818. a) 3; 6)0; B) -14; r) 130. 819.a)1,7;
ﬁ)_‘-;;: 8) 3; 1) 3,125. 820.2) 2,2; 6) 1; n)%; r) 1. 821. 5) 15¢* ~ 24e + 20;
¢) ~16a* + 26ab + 2b°. 822. 6) -96 + 48b — 6b%; B) -3x? + 2x — 12. 823. 6) 62" +
+ 60x* + 1502% n)a® - 3a+ 2; r) x* - 12x - 16. 826. a) [Ipu x = 16; 6) npu
x=0. 829.a) 18x% + b4; 6)a® - 8b°. 832.80 un 90 xm/u. 840. a) 10 000;

2
144; 0,16; 6) 400; 25; 81; s) 81; 9; 1. 846. 6) [b‘—%az] . 865. a) 49;

6) 16. 870. 6) b* + 9; n) 2* + 1; n) Tox? + 165 e) 13¢? + 49. 871. n) 50a% — 49;
e) bx% + 0,25. 873.a) -4 — 5x; 6) —4m +9; ) 18x? — 2ax — a*; r) 2ab + b* -
— 2a%* ) 32y° - 24xy; 3) -8a® — 24ab. BT5.a) 2a* - 40a + 12; 6) 1 - 12b -
— 106% n) 63p”; r) 28xy — 98y*. 876.a)-1,5; 6) 7. 877. a) 0; 6) —0,5. 881. a) —6;

6) 5: ) 2 1) 2,3. 882. 85 u 90 m/u. 887. a)%; 6) 4%; u)%; 1. 888.;1)-;-:
e) 5. 890.a)4 u —4; 6)9 u -9; s)é " —%; r) 0,5 u —-0,5; n) kopuei
wer; e) 1 u —1; x) 1,5 u -1,5; 3}-';- " —i: #) kopueit ner. 891.a) 5 u -5;
6)6 u —6; n)§ " -g; r}% " —%. 895. a) (y — 1)(5y + 1); 6) (c + 5)(5 - Te);

B) —(x + y)(15x + y); 1) —8b(10a — 3b); n) 3b(3b — 4a®); e) (56° — x)(x — 3b%).
896. a) (206 — 11)(26 + 1); 6) —(4 + 3a)(10 + 3a); 8) (3 - 11m)}(5 - 1lm);



r) —(p+ 1)(3p + 1); n) Be(5e — 6d); e) -9b(2a” + 9b). 899. 38 cm. 903. a) 0,6;
6) —0,2. 904. 12 km. 914. a), 6) [la. 915. 6) -0,64x* - 1,6xy" — y*; 8) -0,09¢* +
+ 0,12¢d - 0,04d?; r) 16x* — 36x°. 917. a) —0,1; 6) 4,5. 920. n) —y* — 14y — 31;
r) - 8x - 33. 925. a) 4; 6) 3. 926. a) -1,5; 6) -2. 928. a) -3y + 4y° -
—y*—100; 6) 2a+2. 932, 30 km. 933. 6 km/u. 942. a) 4(y — 1)(x + 3);
6) 6(2-b)(5-a); B)-alc+4)(b+b); rVa(a+ 1)(a+b). 943.a) 3(b - 2) x
x(16-a); 6) -B(y+3)x+8); B) Ala-1)e+1) 1) x(x-y(x+1).
946.a)(x+ y)(x—y—-1x;6)(a-b)a+b—=1);B)(m + n)(1 + m — n); r)(k+ p) =
x(k-=p-1). Md7.a)(a-b)(a+ b+ 1); 6)(c +d)(c—-d + 1). 949.a) 0; 1; ~1;
6) 0; 3; =3; B)0; <1; r)0; 2; 2. 950. a) 0; 6) 0; 2. 954. a) 4,6; 6) 19,75.
963. a) 19; 6) 15. 964. 64. 968.a) 1; 6) —%. 973. a) 5a —4; 6) Ta-9;
B) 26— 1; 1) 26+ 1; n) 2¢* - 82; e) Th. 975. B) ba® — 4a - 15; r)-4b - 13;
n) -21a% + 21; e) 1862 — 126 + 2; ) 322 + 22; 1) 10y% - 30y + 85. 976. [pu
peex x. 978. a) 4; 6) 1,5; B) 2,625; r) 0. 980. ﬂ]g: 6)%; n)é. 982. 1) 15(x - 1) =

X (3x=1); e)(2rn+ 31 = 4r); k) (3a + 2)(3a + 4); 3) (-bx + 17)(bx - 13).
985. a) 17,4; ©6) 17. 989. a) 2x + 1=+ x+1); 6) (y-B)y -y + Th
B) a(a® — 3ab + 36%); r) (3x — Y)(Bx® + ¥°); n) (2a + b)(13a® — bab + b*); ) (b + 2) %
% (b% - 26b + 244). 992. a) -4; 6) 0,5;: n) 2; r) 2. 994. a) 34,5; 6) 24.
999. a) —a® - 1,54 - 1,5a + 17; 6) 4m® — m* — 15m® - 18m? + 81m. 1000. a* -
— 2a's* + b5, 1003. a) 131; 6) 61; 8) 24,125. 1005. a) llpr a = 1; 6) npu a =—1.
1006. a) [Tpu b= 20; 6) npu b= 1. 1011. a) 2(7 + 2b)(5a — 6b); 6) 3(Th - ¢) x
% (e® + 2); B) B(y + 312 — 0)(2 + x); ) 6(5a - 3b)(a® + 4). 1013, a) 2; -2; -3;
6)-;-; 3: -3; 8)6; r)-1,5; —1; 1. 1015.a) (x — y)(x +y — 1,8); 6) (x + a) x

X(x-a+0,b);8)(2a-b)(2a+b-1);1)(p+4e)(p—4c—-1); n)(a+b)(a—b+6);
e) (x — yx +y — 7). 1016. a) (x + 2Zy)(x — 1)(x + 1); 6) (2y - 5)(y - 2)(y + 2);
B) (@ — 2)(a + 2)(a — 5); r) (x — 4)(x — 3)(x + 3). 1017, a) (a + b)(3a + b);
G) (b ~ c)(11le — 9b); B) (x — y)(Bx + y); 1) (a + 1)(a - 9). 1018. a) (a - b - 5) x
x{fa-b+5) NQa-3b+c)9a+3b-c); e)(be—b-c—=1)(bec+b+c—1).
1019. a) (x + y)(x* + xy + y?); 6) —(dx + y)(x* + xy + y*); B) (@ — b)(a + 2b);
- =p+ 1020+ DAY+ b+ 1); e) (a - 5)(a* + a+ 25). 1020. a) (x* -
—xy+y*)(x + y+ 2); 6) (a* + ab + b%)(a — b+ 3); B) (a — b)(a + b)(a® — ab + b%);
) (x + y)(x = Y (* + xy + y?).

1034. (6; 6). 1035. a = 3. 1036. 4 wnn 9 moner. 1037, 6 rerpaneit. 1038. 4 ray-
Gokue u 6 Menxux rapesok. 1039, 2 u 7; 4 u 4; 6 u 1 cooTBeTCTBEHHO TPEXKH-
JIOPPAMMOBRIX W JIBYXKMJorpaMmoRiix mnakeron. 1041. 17; 28; 39. 1042. 26.
1043. a) 6,16; 6) —4,32. 1044. a) (1 + a)*(1 — a); 6) (2 — 6)}(2 + b)*. 1051. -T 4.
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1052. 11. 1054. a) 12; 6) 26,5. 1055. a) -1; 5)342. 1065. a}—%; 5)7%.

1066. a) 10 — 17¢? + 19¢ — 40; 6) 21m* + 10m — 8. 1067. a) (a + 1)(a + x)(a — x);
6) (b + ¢) (b +3) (b~ 3). 1069. a) (2; 5); 6) (1;-2); B) (4; 2); 1) (4,55 T) ) (-23;-3);
e) (7; -4,b). 1070. a) (5; 2); 6) (1; 6); B) (-20; -2); 1) (-1,5; -3,5). 1071. a) u=-0,5,

v=0,2;6)p=3, g=5; n)u=4%. p:-lé; 1) p = 2,25, ¢ =-3,5. 1072. a) (-4; 3);

6) (-2; T); B) (-10; B); 1) (-11; -4). 1073. a) (3; 0,5). 1074.a}[1é;—2-;.];

6) (-0,4; -7,2). 1075. a) (4,4; 1,72); 6) [3%; -4%]. 1076.a) x=T7, y=1;

6)a=-3, b=1.1077. a) x=-6, y=4; 6)a=12, b=-2; s)m=>5, n=-3;
r)x=-1, y=-5. 1078. a) (-15; 12); 6) (2; -1,5). 1082. a) (2; 1) 6) (-8; —4);

1) (60; 30)%; r) [2: —-i] 1083, a) (5; -2); 6) (-3; 0); B8) (=5; 10); r) (-3; -3,5).

L. 0l 6) (-0.6; -2); =-1p=. e mli 1| -
1084. a)[4.0]. 6) (-0,6; -2); B)a 3 b 3 r)(2; 1); 11)[2. 3], e)y =6,
z=-7.1085.a)x=1, y=-2; 6)u=3, v=-10; B)x=—4, y=-1; r)a=10,
b=5 1086.a) x=100, y=1;6)u=6,v=568)x=04, y=-0,2; a=0,1,
b=03.1087.a)y=16x-3;6)y=6x-23; p)y=—15x+11; ) y=2x-T.
1088. y=2,2x+11. 1089, y = 1%“ 1%. 1090, y = -2§x+ 11. 1092. a) (T; -2);
6)(2;1). 1093. a) x =3, y=4; 6)x=6, y=20; B) m=10, n=12; r)u =12,
v=15. 1094. a) (9; 8); 6) (-0,8; =0,8); 1) (3; 4); r)(-1; 0). 1095. a) x = 15,
y=12;6)u=-8,v=6;n)x=12, y=-12;r)a=15,b=10. 1098. a) -10x - 1;
6) <6y + 4. 1099. 12 1 7 ra. 1100. 575 1 T40 papenuit. 1101. 15 apromobunei.
1102. 23,77 1 10,97 m. 1103. 12 cm. 1104. 5 1 T memron. 1105. 40 u 170 py-
nui. 1106, 18 u 10 ner. 1107. 120 u 180 aeranein. 1108. 60 km/u. 1109. 45
50 em/a. 1110, B0 ¢ 60 esm/u. 1111 5 1 4,5 ks /u. 1112, 18 km/u. 1113, 55
u b oxm/u. 1114, 33 u 22 xanrn. 1115, 35,75 » 29,25 r. 1116. 7.8 u 8,3 r/cw”.
1117. 720 » 1200 ra. 1118, 320 u 360 peraneit. 1119. 1,65 u 1,35 .
1120. 37 000 » 8000 p. 1121. 48 » 32 r. 1122, 360 » 300 r. 1123. Ha 64.
1124, B) (p° + 2)(p* - 2p° + 4); 1) (3 — m®) (9 + 3m? + m"). 1135. 4 kn. ea.
1140. a) 3; 6) 4. 1141. 6) (1; 18); (2; 9): (3; 6); (6:3); (9:2); (18; 1).
1142, (5; 3T); (11; 31); (13; 29); (19; 23); (23; 19); (29; 13); (31; 11);
(37; 5). 1143, 935, 1144. 214. 1145. 91. 1146. a) Her; 6) ga, 8 Touke (0; 9).
1147, 20. 1148, -0,88. 1158. (7;-2). 1159.a=-1,5. 1160. b=25. 1161. k=1,5.
1168.a) x=21, y=25; 6)x=1, y=10; B)y=16, z2=21; rNx=9, y=11;
MNx=10, y=1; e)u=-0,1, v=0,2. 1169. a) (-0,25; 1); 6) (-0,5; 1,5); B) (T; 5);

r) (4; 4). 1170. a) x = 4%.y= 1%; G)m=-8 n=5p) x=1,y=1:1)p=2,



q= % 117 a) x=-5, y=3; 6) u =0, v=4. L1172, a) (5; -4); G), n), r) peuie-

auit mer. 1177, 6 1 2 u, 1178. 3 11 2 u. 1179. 560 u 600 ra. 1180. 15 1 12 cm.
1181. 40 » 60. 1182. 50 » 60 wr. 1183. 20 » 15 neranei.

1184. 2, 3,4, 5, T w 13. 1185. a) —4; 10; 6) -11; 7; 8) 2,5; 5,6; 1) -1,3; 13,3.
1188. 1,25 wr. 1189. 520, 572 u 440 opexon. 1191. 96, 120 wu 168.
1192, 36 u 48, 1193, 12, 24, 36, 48. 1194, Jleanrca. 1196. T7. 1198, 890.
1202, 72. 1205. Ieppas apo6h Gosnme propoii. 1213, 20— 1, 1218.a=5, b=-2,
ce=7,d=-9.1220.x=3, y=2.1121.a) x=3, y=4,2=5; 6) x=-4, y=1,
z=b;B)x=-1, y=0, z=1. 1222, 729. 1223. 24 u 144, nau 48 u 120, nan
72 m 96, 1225. 12 wu 30 km/u. 1226, 8 woemon. 1227, 40 u 80 km/u.
1228, 15 wm/u. 1229. 6 wm, 7,2 knm/u, 3,6 km/u. 1230. =114 r. 1231. B 3 pasa.

253



§L. BEPAREHIN ... o mimmim s sm s 3 s sn wm s b 5

1. UHCHOBLIC BRIPAMEHMA . o v v v o v s s o s s s s v nosnsesnes
2. BRIpaskeHHA ¢ MePEMEHHBIMH + o v v v o s s o oo o v v v ennns 8
3. CpapHenHe 3HAYCHHH BRIPAKEHHH . . o v v v v v v v v v v v was 12
§ 2. IPEOBPABOBAHHE BLIPAJKEHHH . ............... 17
4. CpolicTna JeHCTBHN HAJ THCHAMHE . « « « v« « o ¢ 2 o s o s o o s & —
5. Tospecrsa. ToxecTsennkie MpeodpazoBalna Bupakedni . . 20
§ 3. YPABHEHHSA C O/ITHOH NEPEMEHHOH . ............ 25
6. YPABHEHHE M €TI0 KOPHH « « v « « v v v 4 s o o o v o s o s oo nuns —
7. Jluneiinoe ypapHeHHe ¢ OHON MePEMEHHOR. « o v v v v v v v s . 28
8. Pemenne aafias ¢ NOMOIILI0 VPABHEHMH . . . . . o v v o o v o u s 32
§ 4. CTATHCTHUECKHE XAPAKTEPHCTHEH .. .......... 36
9. Cpennee apuipMeTHUCCKOS, PASMAX H MOJA .+ .+« v o s 2 2 s s —
10. MeiMana KAK CTATHCTHYECKAA XAPAKTEPHCTHKA . o v o o v o . 42
Haa mex, kmo xouem snamo GoAbULE
X COODMTIET o vicesaru ane o an e i) e e 0% ww 876 65 w5 06 & 46
JlonoauuTeannsle ynpamaenus kraape I . . . . ... ... 0. 49
§5. DYHKIIHH H HX TPADHKH . .. ............... i
12.YTO TAKOG PYHRIHA + « v v s v s s s s s s s o s s osnsessns —
13. Buvucnenue sHAYEHHH QYHKIHAA M0 QOPMYNE « . v v v v v v . 59
14. Tpadme GYHKIMM . . . . o o o v o v o v s 008 85 6ssss555-: 62
§6. JHHEHHASI ®YHKIHA . . ... ... ........0uuuunn. 69
15. TpsiMasi MpONOPIMOHANLHOCTE W of rpaduK . . . . . ... .. —
16. JInneitnas QYEKIAA M €8 TPADME « &« o v v v v v s v v o a v o u s 75
Haa mex, kmo xonem aname GoAstie
17. 3apanne PYHKIHH HECKONLKHMHE QOPMYJIAMHE . . o o o o o o . 84
JlonoanuTeasusie yupaxuennus k raase I . ... ... ... ...... 88
$§7.CTENEHbHEECBOHCTBA . .. ... ........0vuuunn 93
18. Onpejenenne cTenedn ¢ HATYPAILHEIM NOKASATENCM . . . . . —
19, VMuosmenne M JeNeHHE CTEHEHEH . . . o ¢ o s s s s s s s s s 5 & 99
20. Boaspegenue B creneih MPOMIBEJACHHAS M CTENeHM. . . . . . . . 103

254



S8 ONHOMIEHRE - . o ot i ines e sli i el sodihva i al
21, OJIHOYIIEH W €ro CTAHNAPTHEIH BHL « v v v v v v v o v v v v o
22, ¥Ymuomenne onounenon. Boapejenue ojjHoMIeHa B CTENEHE
23, DynkiMM y=x" M =2 M MX FPAPHKH. « + o o v v v v e
Hra mex, kmo xouem anamo Gonvwe
24. O npocTIX U COCTARNLIX YHCHAAX « « o v v v v v o & g e
JlonoanuTennnbie ynpaskaenna k raaee I . . ... ..o ... ..

§ 9. CYMMA H PASHOCTh MHOTOWIEHOB . . . ...........
256. MHOTOUJICH M €10 CTAHNAPTHEIH BHI. « + « « v v v o 0 v o v 0 s o
26. CnosenHe W BRIYHTAHHE MHOTOUJICHOR + « « o v v 2 s v s v s s«

§ 10. IPOH3BEJEHHE OJTHO'IJIEHA H MHOT'O'WIEHA ... ...

27, ¥YMHOMEeHHEe OHOYICHA HA MUHOPOUMEH + v v v s v v o v o v v n s
28. Bunecenre obIiero MHOMKHTEAA 38 CKODKH . . . . . . .. ...

§ 11. NPOH3BEJEHHE MHOTOYWJIEHOB . ... .............
29, ¥YMuomenue MHOMOUJICHA HA MHOTOMIMEH + o v v v v v v v v 0 s s
30. Pasnosenne mMHOrousena Ha MHOMHTENH crnocobom
FPYNIHPOBEHM o+ + v v v v v s v s S A e T R
Haa mex, kmo xouwem snamo Goavue
31. JleneHMe € OCTATKOM .+ v v v v v o s oo v s s s nmnansnenns

Jlononanrensasie ynpamkaenns k raage [V .. .. ..o ...

§ 12. KBAJIPAT CYMMbI H KBAJIPAT PASHOCTH . . ........
32. Boapejienve B KBaJipaT ¥ B KyD CYMMBI M PAazHOCTH JIRYX
TEEDEONEREE s e et e e e e e

33. Pasnoxntenue Ha MHOMCHMTENIM C MOMOMNILIO HOPMYN KBaJipaTa
CYMMLI H KBAJIPATA PABHOCTH + + o o v o v s 0 s o v s s s ansan

§ 13. PASHOCTH KBAJIPATOB. CYMMA H PASHOCTE K¥YBOR . . .
34. YMHOMEHAE PAIHOCTH JIBYX BHIDASKEHHE HA HX CYMMY . . . .
35. Paznoskenne passocTH KBAJPATOR HA MHOMHTCAM . . . . . . .
36. Pasnoxense Ha MHOMHTENH CYMME! M pasHocTn kyGom . . .

§ 14. IIPEOBPASOBAHHE IEJILIX BBIPAKEHHH .........
37. llpeobpazopanue NESOro BLIPAXKEHHA B MHOFOWICH . . . . . .

38, lpaMenenye pasiHUHLIX ClocoGoB JUIA PABJIOMKEHHs
HA MBEONCHTEAM « « o o s o ¢ 48 8 6 8 a 8 ¢ s 868 8640 ssséaa

Han mex, kmo xouem snames Gonsue
39. Bospe/ieHHEe JIBYUJICHA B CTEICHD « « v v v v v s s o s a s s v s s«
JlonoauuTeABHBIe YHPAKHOHEHA K aBe V. . . ..o i e v v v v wun

255



A Vi CHCTEMBI JIHHEHHBIX YPABEHEHHH

§ 15. JMHEHHBIE YPABHEHHSA C IBYMSI HEPEMEHHBIMH

HHEAXCHCTEMH .......iciivnensrsisssnosnnns 199

40. JIuneitnoe ypapHeHHE ¢ JIBYMS TCPEMCHHBIMH . . . . . 4 . . -

41. I'pahuk nMuEeHHOro YpABHEHHA € JIBYMs NepeMenntiMu . . . 204

42, CuereMbl AHHEHNLIX YPaBHeHHE ¢ ABYMA NepeMenuniMu . . . 207
§ 16. PEHNIEHHE CHCTEM JHHEAHBIX YPABHEHHH . . . ... .. 211

43. Crocol HOACTAHOBKH . « v v v v v s o s v o s o nesenannnss

44, Criocol CHOMEBHMA « + v« v v v os v o v vv omsesnesssss 215

45. Pemenwe aafay ¢ MOMOILIO CHCTEM YPABHEHHA . . ... ... 219

Jas mex, xmo xouem sHame Goavlie
46. JIuneitnnie nepasescrsa ¢ ABYMS HepeMeniLiMH

O ONETTTRIIE oo o M ST 223
JlonoanuTeasnsie ynpaxueaus K raase VI . . .. ... L ..., 226
3aaun HOBBIMCHHOR TPYAHOCTH « « « o o v v v v e v s mn s s sna s nn s 232
HETOPHUSCKME CBEIEHMA . o« « v v v v v v v e vt e v oo s a s annnas 236
Crejlenns M3 Kypca MATOMATHEH 5—6 kaaccoR . .. ... ....... 240
CHHcoR JONOAHNHTONBHON JHTEPATYPBE .« « o o o v v v v v v e v n s non 245
TIpeIMeTHBIN YHABATEAD .« « v o v v o o v o s s s s s snesasosesnss 246
OTeeT . . ¢« s e s v sssanns = = =Pk s e o e e 247

YueoHoe wajaome

Marapsiues 0puii Hukonaenuy
Munmior Hopa I'purophenna
Hemros Koncrantun Msanosuu
Cyropora Crernana Bopuconna

7 waace
YUYEBHHR JIJIA OBIMEOBPASOBATEJBHBIX OPTAHH3AITHA

Bas. pmlamuwn T. A. Bypmaucmpoea. Pegaxvop T. I'. Bodarexoea,
Muagumii pegakrop E. B. uixo, Xypoxuuku B. A. Kopuiynoe, B. B. Koemun.
Xyaomecrsenuntit peaktop O. FIO Bozoxoaosa. Komusiorepas rpapuxa H. B. I'ybunoil.
TeXHHYCCKHA pPefakTop B BepeTanblKk A. I. Xymoposeckas.
Koppexrop J. C. Aaexcandposa.

Hanoronas awrora — Oy ekl K umﬂmﬂkﬂﬁ.’:ﬂa—ﬂﬁm Hap. i,
Copns W] N 05824 or 12.09.01. Tlojmmeano B negars 12.05.14. dopazr T0x 90 % . Bymara ofceras.
Tapuwrypa Mrosesnas. [lewars opeerAas. Yo.-w88. A, 14,30 4 0,47 gopa, Jlon.rapase 25 000 ora,

Bakxas Ne .

OTRPITON ARIHONEPHO o0mecTRo «Hagarennerno «[Ipocaemennes.
127521, Mocsesa, 3-8 npoesy Maprumoll pomw, 41.

OrueuaTano & Guanane «CMoneRcKNl DOIRIpapIUacKii ROMONAAT
OAO «Hagarenwetso « Bucman meonas. 214020, r. C ya. Cmon, 1.
Tem.: +7 (4812) 31-11-96. Paxe: +7 (4812) 31- .'H 70.
E-mail: spk@smolpk.ru hitp://www.smolpk.ru







	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191
	192
	193
	194
	195
	196
	197
	198
	199
	200
	201
	202
	203
	204
	205
	206
	207
	208
	209
	210
	211
	212
	213
	214
	215
	216
	217
	218
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	233
	234
	235
	236
	237
	238
	239
	240
	241
	242
	243
	244
	245
	246
	247
	248
	249
	250
	251
	252
	253
	254
	255
	256
	257

