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Joporne CeMHKAACCHHKH!

Bel HeuHHAEEeTE HU3YYaTh HOBHIiT yuebHuIl
OpeaMeT — aix2elpy, ABAAIOMIYIOCT OXEMM U3
BayKHeimINX pasfenoB MaTeMATHKH,

AnreSpa BOZHMKJA LOJA BIMAHHAEM HYXKI
obmmecTBeHHOR NpaKTUKH, B PesyibTaTe NIOMC-
KOB o0ImuX NPHEMOB pPelueHUsA PasHooOpasHHIX
sazay. Asrefpa HCIOAL3yeTCA B COBPEMEHHOM
MHpe O4YeHb WMHPOKO: B (usuxe, Ouoaoruy,
9KOHOMUKe, HEDOPMATHKE, ADXUTEKTYPEe U Ap.

Hayuaa MaTemMaTuky B 5 u 6 raaccax, BE
HAYYHANCH BEINOJHATE DA3NUYHBIE JelicTBHA C
OeJIHMH YUCAAMH B ZpobaMu, HAXOAUTE KOPHHU
YpaBHeHUi, pemaTh TeKCTOBRIe 3aaaun. B 7 Knac-
ce BhI Y3HaeTe eIé MHOI'O HoBoro. Bul HayunTech
BHIIOJIHATL PAATHYREE TOMASCTBeHHLIC NIpeol-
Pa30BAHHA: CNOMEHHe, BHIYHTAHME M YMHOMe-
HHe MHOIOWJIeHOB, DPA3JIOMKeHHEe MHOIOYJIeHOB
HA MHOYKHTENH M MHOI'Oe ApYroe. 910 AacT BaM
BO3MOKHOCTh pPelIaTh pasHoOOpasHbBIe 3ajgavui.
Boepsrnie Bl y3HaeTe 0 cnocofax peHIeRNa CHC-
TeM ypaBHeHHit ¢ AByMA nepeMeEHMMHU. Teneps
Bhl CMOX{eTe PelIaTh TEKCTOBHIE 3ajaum, HC-
N0JB3YA He TOJNBKO YPABHeHMA ¢ OZHoM mepe-
MeHHOH, HO M CHCTeMEl YpaBHeHHH ¢ ABYMA
nepeMeHHEIMH. BH HO3HAKOMHTECE CO CBoOlCT-
BaMH HEKOTOPHIX GyEKOUH, HAYYHTECh CTPOHTE
ux rpadukH, 3EAHUA U yMeHEuMA, opHoSpeTéH-
HBl€ Ha ypokKax aare6pu B 7 knacce, mOMOryT
BAM IPHU M3YYEHNH MHOTMX IDKOJLEEIX IIpegMe-
TOB: I'e€OMeTPHH, UHDOPMATHKH, (PHIUKH, XH-
MHH U AD.

Hapeemcsa, uTo, 3aHUMAaACH IO 3TOMY yuel-
HHEKY, BN nomobure B0Bul yyebuniit mpeamer
anrebpy. Oas aTOro, mpe)kae BCEro, HAIMCAH-
HOe B HéM JO0MXHO OBITh noHATHO. [losTOoMy
B OOBACHUTENALHLIX TeKCTAX NoApolHO pasybsac-
HAETCH HOBHIA MaTepHaJj, IPMBOAATCH PeHICHHA
Pa3IHYHEIX 3aaa4, OHM IOMOIYT BaM pasolpaTs-
cA B H3yYaeMBIX npuéMax npeolSpaloBaHUA BEHI-
pa)xkeHMil, pellleHMs ypaBHeHUit, mocTpoeHuA
rpadnkor pyaxruuit 1 ap. MaTepuan, KoTOpuLA
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HY)XHO 3aNIOMHHTE, NIeYATaeTCd HA IBeTHOM (poHe, uToOE BH obpaTmim
HA Hero BHUMaHUe. Eciu BH 3a0BLIH YT0-TO H3 paHee H3VIeHHOT'O, TO MO-
sKeTe OOpATHTECA K pasaeny «CBelleHHA B3 Kypca MaTeMATHKH 5—6 Kaac-
cOB». KOHTPOJIBERIE BONIPOCH U 33AaHNHA, IOMEMIEHABIe B KORIe KAMKAOTO
naparpada, NO3IBOJAT BAM 38AVMATHCA O CYTH H3YYEHHOTO MATEPHAJA.

B yuefHHKe BaM mpeasaraioTca pasHooGpasAeie ynpaskHeEnda. Ha-
AeeMcs, 9TO Bbl IPHMETE AKTHBHOS YYACTHE B BHIOJIHOHHH YOPAKHEHAI
OoA Ha3BAHUEM «3aAAYA-HCCACAOBAHNESY, PACCINTAHHBIX HA KOJNNeKTHE-
Hoe o0cysKkjeHMe NPHMEMOB pellleENsd, a TAKKe 3ajaHmii, nmpegHA3HAYEH-
HEIX Ana paboTel B mapaX. BHIOJEAA Takne 3aJaHHA, BE HAYIUTECH
NIPHCAYIIUBATECA K MHEHHIO TOBADHILEN H OTCTAMBATE CBOK TOSHIIUIO.
IIpu pabore ¢ yue(HMKOM pPeKOMEHIAYeM HCIOJB3OBATEH CIEIHAJNLHBIH
AACK, TAe IPeAJaraloTCH YIPAXHEHHA, KOTOPhIC BBl MOYKeTe BHIIOJHUTD
Ha KOMOsIOTepe,

Ecsm BB MHTEpeCyeTech MATeMATHKOI, TO Bamle BHuMaHme, Geayc-
JOBHO, NIPUBJCUET MATEPHAT PYOPHEH «Jl1a Tex, KTO Xo4eT 3HATEH GOJb-
me», TOMEeINEHHEIN B KOHDe KaxxAo#d raassl. Cnienuansuo ana pebar, na-
XOAAMHX PAXOCT B PENICHNH HeIPOCTHIX 384484, B YuefHNKe TOMeNIeHL!
«3a7aud NOBHIIMEHHOM TPYAHOCTH>».

Koneurno, MEOruM u3 pac JI000NEITHO Y3HATE, KAK H IOYEMY 38pOiK-
AaJicA H 3aTeM DASBHBAJCA TOT MJH MHOMN pasfgen anrebpmi. Ilna oreera
Ha 3TH Bonpochl B y4eSHNKe XaloTca «HcTOpHYeCKHe CBEIeHHSAs.

e.JSICeJIaeM BAM YCIEXOB B H3yUeHHU HOBOT'O HHTEPECHOTO NMpeaMeTa —
anrebpnr,

B yue6HHKe HCHIIONBAYKTCA CHEAVIOIME YCAOBHBEIE OG0SHAUCHUA:
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t — MATEpHAJ, KOTOPHH BAMCHO 3HATE
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— TeKcCT, KOTODHﬁ HYXXHO 3ADOMHHTE
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— HAYAJN0 PEemeHHA 3aJauH
— OKOHYAHHE pPemeHHs 3aqaud

— HaYaN0 060CHOBAHHA YTBEDKAeHHA MNU BHBOAA (POPMYIB
— OKOHYAHHEe OGOCHOBAHUA HJIH BWBOLA

— safanne O0A3ATEeNNEHONO YPOBRHS

sajaHWe NOBBIMIeHHOMN TPYAHOCTH
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— YOpaKHEHUA AAS NOBTOPEHHSA



Eit:1:R8 BbIPAJKEHUA, TOXXKAECTBA,
YPABHEHUA

B aTO# rnase Bbi NOBTOPUTE HavYanbHble cBeaeHUAa u3 anrebpol, ¢ KO-
TOPbLIMU NO3HAKOMUAKCH B 5-—6 knaccax. Bam yxXe npuxoamnocb HaxoauThb
3HAYEeHUA BLIPAXEHWA C NEepPeMeHHbLIMW, CPaBHUBATL WX, pellaTh ypasHe-
HWA, NPUMEHATL UX NPU PELIeHUK HECNOXHbIX 3aAa4. Tenepb 9TU 3HAHUA
¥ yMeHua OyayT paclumpeHbl, Bol y3HaeTe, 4TO Ha3LIBAeTCA TOXAECTBOM,
TOXNECTBEHHBIM NPeobpPa30BaHUEM, HAYYUTECH BbLINOMAHATL TOXASCTBEH-
Hbie NPeodpas’OBaHUA BbIPAXEHWA C NEPEMEHHBIMM U NPUMEHATL UX NPU
peLwweHnn ypaBHEeHWA. PacluMpuTc Kpyr 3a4a4, KOTOpPbIE Bkl CMOXETE pe-
WAaTk C NOMOLLLIO YPaBHeHWI, Bul caenaete nepsbie Waru B U3aydeHnn cra-
TUCTUKW — BEKHOW HayKu, NOMOraiouiein paszdbuparbca B 3aKOHOMEPHOCTAX
ABNEHWIA, NPOUCXOANLMX B NpUpoae n obwecTse.

Rl BoipaXEHMS

1. YucnoBbie BbIpaXxeHUs

PemumM zagavy:

+«TYpHCTH B TeYeHHe ABYX 4ACOB €XaJIH HA BeJIOCHIeJax o LIocce
¢0 ckopocThio 16 KM/4, a 3aTeM WM JecoM emié 7 xM. KaxkoBa miauHa
BCero Mapmpyra?s»

IIo mocce TypucThl npoexann 16 - 2 kM, a Jecom nponwan 7 xmM. Ilo-
9TOMY AJMHA BCero mapmpyta pasHa (16 <+ 2 + 7) kM, T. . 39 m,

Pemas safgavy, Mbl NOJYYRIN YUCR080¢ shpaxcerue 16 - 2 + 7.

t‘IHCJlOBHe BRIDAXEHAHA COCTABIAIOTEA B8 YHCeJ ¢ DOMOIIBIO 3HAKOB
AeticTeuii u cxkolox. IIpuBeaéM emié NpHMepH YHCIOBHIX BRIpA:KeHHI:

43:5; 96-3-1,2; 5-(7,4-6,1).
tInc.rlo, KOTOpOe NMOJAYIaeTCA B PE3YJALTATS BRINOJIHOHHA ,ueﬁc'r- ?

. BUH B YHCAOBOM BHIDA’KeHWMH, HASHBAIOT IMAUCHUEM BbIPA-

-‘; HEHUS, :

i ]
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Haitgém, nanpmmep, 3HaueHHe BmHpaxkeHma 12.6-35:7. Nns
STOMO MEI JOKHEI, cobiiozas ODpRHATHIE Dopanox AeitcTeuit, BRIMOJA-
HHETh CHAYAJA YMHO)KCHHe H AeNieHHue, A 3aTeM BRYMUTAHNE:

1) 12.6=72; 2) 36:7=25; 8) 72 -5 =67.

Yucno 67 — smavenne pripakenus 12 -6 -35: 7.
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! Ecau B BHIpaXXeHHX BCTDeUAaeTCcA AejieHHe HAa HYJIL, TO 3TO -z
ERIPAIXKOHNE He BNMeeT THCJAOBOrO 3HAYEeHHA, TAK KAK HA HYJAB i
’ RenuTh Heabsd. O Takmx BEIpANKEHHNAX IMOBOPAT, 4TO OHH HE i
HMeIOT CMBICJIA. ‘

Ha.npumep, He HMeIOT CMEICJIA TAKHE BREIDAXKEHHA, HaK

35:(4'2-‘8), m.
P AT CTTT
1 HaitiuTe sHaueHHe BRIPAKOHUA: _
a) 6,965 + 23,3; r) 6,6 1,22; x) 53,4 : 15;
6) 50,4-6 98' a) 0,48 . 2,5; a) 16,94 : 2,8;
B) 88 - 9,804; e) 0,016 . 0,25; n) 75:1,25.
g_._ BruoonauTe peficTena:

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

3. Haitaure aHaueHue BRIPAKEHUA:
8.) 3’6 : 0’08 + 5,2 * 2,5; 6) (9,885 - 0,365) H 1'7 + 4:4.
4. Bunom{m peficTBHe:
3 _4 4 3, 6,.8
)6+4 B Mg #) 219
7 5 » p— — é * i‘ —
6)3 8 r) 87, e)3°10’ a) 6--10
8. Bunonmure peficraue:
a) 4,2 - 8; r) 1,2 (-6) w) 38 : (-0,19);
6) -2,4 + 5,6; A} -8 .4,5; 3) =18 : 0,2;

B} -2,1 - 3,2; e) -0,9.(-0,1); u) -6, 4 (—8)
6. Bruncanre:

2) 63 - 8; r) g:(-lis]; ®) = (-49);

0 -22+43  pS.coy 3) -16: (-g);
1_gl. -32.3. 1. (48

B) 55—62. e) 39 3; n) -‘32 [ 17).

—Gm BLipaxeny, TOXIECTBa, YpaBHEHHS



7.

12.

13.

14.
15.

16,

17.

Haitaure:
a) 1% umena 240; B) 120% wuucna 8;
6) 40% umcna 15; r) 9,6% uncxa 280.

Ha naxerTe MoNOKA HAIHCAHO, YTO B MOJOKe cojepxurca 3,2%
xupa, 2,0% Genkxa u 4,7% yraesoaos. Kaxoe KoJHUECTBO KaMXAOTO
H3 2THX BelllecTB cojepuTca B craxkaHe (200 r) Momora?

B depmMepcroM xosaficTBe cobupanu no 36 nm mmeHMnNH ¢ reKTApA.
IIpnMeReRne HHTEHCHBHON TEXHOJOPHH IOZBOJHJO YBEJIWIHTD IPO-
H3BOACTBO NIIeHNDE HA TOH xme muomaan HA 25% . CKOIBKO neHT-
nepo; NUWeHHOH CcTAA’ cobupatsh ¢ 1 ra B aToM depMepcKoM xo3ali-
cTBe

3a HecKOABbKO KHHr ymaatmau 320 p. CrouMocTs OZHON# M3 KHUr
cocrasuna 30%, a Apyroit — 45% mapacxozoBarHEIX AeHer, Ha
CKONBKO pybieit mepBasAs XKHHWra jelueBie BTOpPol?

Hcnoapays TPH pasa nudpy 2, COCTABbTE BHIPDAXKEHHRE, 3HAUEHHE KO-
TOPOTO PABHO:
a) 6; 6) 8; B) 3; r) 1.

CocTaBbTe Kaxoe-Hulyap BRIpaskeHHe, COAepPIKaIlee ABa 3Haxa JAeii-
CTBHHA, 3HAYEHHe KOTOporo paBHo: a) 12; 6) 0.

Ha JjeHBRX BHIpDAXeHHE BrIGepHTe BHIpAXKeHHMe, He HMEIOIee
CMEICTA.,

1. 126 :(86:-2~5-8) 3. (1,7-2-38,4):11
g 2:6-13.0,2 4 0,57
‘ 8 *0,8-0,4-2

CocTaBeTe Karoe-mu6o BRIpaKeHUe, HE MMelolmee CMBICHA.

CocTaBbTe UMCIOBOe BRHIDAMSGHHE ANA DellleRHa 3agaum: <Mz asyx
HACEeJEHHLIX NYHKTOB, PACCTOSHUE MeXAY KoTOophIMm 40 KM, BH-
OLTH OZHOBDeMEHHO HABCTpEUYY APYr APYTY ABa memexoaa. Kaxoe
paccroanue Gyaer Mexay HAMM ueped 3 4, eCJIM M3aBECTHO, UTO CKO-
POCTE ORHOTO Oemexons 4 KM/4, a CHKOPOCTE APYIoro mnemexoaa
5 KM/u?»

PemuTe aagauy, cOCTABPUB BHpaXxkeHHe: «OauH paounit maroropna-
eT 3a 4ac 7 meTrasel, a Apyroit — 9 geraneit. CKoAbKO OeTasell oHHN
H3TOTOBAT 38 4 u?»

Hcoonpaya TePMHEHRI «CyMMAas, «DAsHOCTBY, <IPOM3BEJCHHEs N
«4acTHOE», IPOYHTAlTEe BRIpAXKEHUE!

a) 8,5-7,3; R 2:-95+14; n) 2,5-(3,2+1,8);
G) 4,7-12,3; e) (10-2,7):5; ®) (5,74 - 1,24) - 3,6;
B) 65:1,8; x) 6,1-(8,4:4) a) 8 -(1,71 + 0,19);
r) 5,6 + 0,9; 3) 6,4+7):2; M) 0,36 : 0,3 - 1,78,

§ 1. BoipaxeHuns i
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18. (3adaua-uccaredosanue.) Uz 36 yuammxca Knacca KaskAbli nsydaeT
X0TA 6Bl OAUH MHOCTPAHHBIN ASKIK — aHrauiickuil Mau HeMemKHiA.
HspecTno, 410 25 yyamuxcs H3y4aloT aEranfickuil AsHK, a 18 yua-
IMUXCA — HeMenKHi A3mMK. CKOALKO NMpOoOeHTOB BCeX YYAINXCA
Hay4awT o6a asbika?

1) Vraxure Ynciao YYAIIUXCH, H3YUAIOIMNAX X0TA Ob OAMH H3 3THX
ABLIKOB.

2) BuiuHCAMTEe YHCIO YIAIDHXCH, Haydarommux ofa A3bIKa — aHr-
auiteruit 1 Hemenmrnuii.

38) HaiianTe, CKONBLKO NPOUEHTOB ydamuxca u3ydaioT oba ASHIKA.

2. BbipaxeHus ¢ nepemMeHHbiMU

Jdsuraack co ckopocthio 60 kM/4, aBTOoMOOMAL 3a 2 9 nOpoitaér
60-2xM,38a3u—60-3 kM, 3859 —60-5 KM, 3a 5,6 4u—60-5,5 kM.
Boobme 3a ¢ 4 on npoigér 60t kM. IaMeRaAA sHaUeHNe £, MBI MOXKEeM C ITO-
MOINLIO BHIpasKeRHa 607 HAXOXUTEL NMyTH, HPOACHHLIN aBTOMOOHIEM 32
pasHBe NPOMEXKYTKH BpeMeHH. A 3TOro JOCTATOYHO BMECTO OYKBEI §
HOJACTABHTE €€ 3HAUYEeHHe H BHINMOJHUTP YMHOXeHUe, BYkBy ¢ B BhIpa-
weHHH 60t HASKIBAIOT Nnepemennoii, a caMo Brpaxkenue 60t — avipaice-
KlueM ¢ nepemenroi,

IIpuseaém emé nmpumep. IIycTh AAMHEI CTOPOH NPAMOYrOJLHHKA
pasHH @ cM H b cM. Torga ero naomazns papua gb cM2, Bripaskerue ab
COAEDKHT JBe IIepeMeHHbIe ¢ #H b. OHO NOKA3KBAET, KAK HAXOAUTH IIJIO-
maze NpAMOYIOJbHUKA DU DPA3JIHYHLEIX 3HAYeHHAX ¢ H b. Hanpumep:

ectia=8ub=11, roab=8-11 = 88;

ecnm a=20nub=4, roab=25.-4=100.
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i Ecau B BHIpasKeHMe ¢ MepeMeHHBIMH MOACTABHTL BMECTO Kax- 1'
| mo#i mepemenHoli Kakoe-auG0 €€ 3HAYeHHME, TO MNOJAYIHATCHA i
! YHCJOBOE BHIpaXkeHme. Ero sHaveHne HA3LIBAIOT 3HAYEHLEM Gbi- i
| PAXEHUR ¢ nepeMeHHbLMU TPH BHIGpAHHLIX 3BAYCHUAX INepe- |,
j MEHHEIX. §

-nm--—--—-um..mm—nﬂu:mmm—-m—“u_u—““ﬂn_““m;

Tak, uncio 88 ecTs 3HAUeHHe BRIpa:KeHud ab npm a=8 n b =11,
yncao 100 ecTs 3HAYEHHNE 3TOr0O BHIDAMEHHA Npu a =25 u b= 4.

PaccmorpuM BripaykeEne —— . Ilpu mobomM b # 3 MokHO HallTH ero

b-3
_ b _ 18 _ 18 _
auavenue. Hanpumep, ecan b =13, 1o P -8-18-3-10 1,38.
IIpu b= 3 3EAYCHHE 2TOTO BHPANMEHUA HANTH HeNb3dA, TAK KAK

B 3TOM CJydae geantens b —~ 3 pasen mymo. F'oropaT, uTo npu b # 3 BHI-

Tm BbipaxeHus, TOXOECTBA, YPAaBHEHUS

b
paxxeHue " HMEET CMEICA, a IpH b = 3 OHO H¢ HMEET CMLICIA,



HexoTopnle BhHIpa)KeHHA MMEIOT CMBICJ TIPH BCeX 3HAYEHHMAX mIepe-

MeHHMX, [IpuMepaMB MOIYT CAYIKHTD BHIPAKCHUA
2.
x(x+1), ay-4, & 310.

BrIpa)keHHA ¢ NMEPEeMEHARIMH HCHOABIYIOTCA AJMA IATHCH (DOPpMY.A.

PaccMOTDEM IpUMepHi.

JI6oe yéTHO® AHUCI0 M MOIKHO NPEACTABUTHL B BHAE NPON3BeACHHRS
yucaa 2 B Oexoro yucna 1, T. €.

m=2n.

Ecau B aty ¢bopMysy BMECTO i MOACTABAATE IEJIBIe YHCJA, TO 3HAYE-
HEAMHA nepeMeHHol m Oyayr uérHEe uncaa. PopMyay m = 2n HasHEa-
10T GopMynoit 9éTHOTO YHCHAA.

QopMyay m = 2n + 1, rae n — nesioe 9ACJI0, HASHBAKT Gopmynoit
HEYETHOrO IACHA.

AnajornuHo QopMyse YETHOTO UHCAA MOMKHO IanucaTs GopMyny
YuCaa, KPATHOrO JIOO0MY APYTOMY HATYPANILHOMY YHCIY.

Hanpumep, dopMyny umcia, KpaTHOro 3, MO)XKHO 3IAIIHCATH TaK!:
m = 3n, rae n — ODenoe IHCIO,

19. Haiizure sHadeHMS BLIPAKOHAA:
a) dx- 12 opu x=T; 0; -5;
6) 2,8-0,6y mpu y=3; 0; -6.

20. 3anomnurte Tabnuny, BHYHCIAB 3HAYEHMS Bhipaenu#t 3x -1
u -3x + 1 Ana YKA3AHHHX 3HAUCHHIT X!

x -2 -1 0 1 2 4 5

8x-1

-8x+1

KaxumMy umMcaaMu ABAAIOTCA COOTBETCTBEHHEIC@ IHAUYEHMSA BLIpAXKe-
Hut 8x -1 u -8x+ 12

21, Haiinnre sHavenus BhIipaskenait 10 — 2y u 10 + 2y n sanumuTe MX
B COOTBETCTRYIOMUEC KJSTHH TAGHAMIEL:

v -3 -1 0 2 3 4 6

10 - 2y

10 + 2y

§ 1. BupaxeHns




|c

Kaxne sHaueRns NpHHUMAIT CYMMa X + i M IPOMIBeACHHe XJ IIPH
CAeAYIOMINX JHAYMEHUAX NepeMeHHRIX:

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

6) x=-0,8, y=3; r) x=-14, y=-1,6?

Hafizure sHauenue BHpakeHua bm — 3n, ecan:

a) m=—g,n=3; 6) m=0,2, n=-1,4,

5 3
Briuncanure 3sEauYeHHe BRIPAKERNSA l x -}, ecjin:

2
a) x=2,4, y=0,8; B) x=4,8, y=-2,1;
6) x=-8,6, y=056;

r) x=-44, y=-3.

&8, 8anoranTe TaGAMLY, BHIYMCAMB 3HAUYEHHA BHpaxeHna a — 2b:

a 5 -2 4 1 8

b -3 38 0 -1 4
a-2b

27.

28.

29.

30.

HoaBsecTHO, 4TO IPH HEKOTOPBIX SHAYCHHAX X B i SHACHHE BRIPAKEe-
HuA x — y pasHo 0,7, Kaxoe sHaueHHe MPHHHMAST NPHU TeX e X B ¥
BRID&IKEeHME:

a) 5(x - y) 1

;
x-y

r) ol 5

6) y-x  B) v x

WsBecTHO, ITO NPH HEKOTODHIX 3HAYCRNAX g M b 3HAUYEHHEe BhIpaiKe-
HuA a — b paBHo 4. UeMy pPABHO HIpHM Tex e & M b BHIpaMeHue

biza + @ isa)g ? BrifepuTe BepHEIL oTBET.
1. -2 2. 2 3. 4 4. 4
BuuYHCANTe 3EAYCHHE BEIPAMXEeHHA!

a) ax—-3ynmpun a=10, x=-5,y = —%;

6) ax+bx+cnpna=%,x=2,b=—3,c=5,8.

OneiTHOE mONe pasbuau Ha ABa ydacTRa. Il1omaas mepBoro y4acTka
a ra, a Broporo — b ra. C Kama0ro rexTapa nepsoro yuactka cobpa-
A7 32 u mIeHEHOHI, 2 ¢ KAXKAOTO I'eKTADPA BTOPOTO YUACTKa coOpann
40 u. Croapko moreHRUB! cobpann ¢ 060X ydacTKoB? Brrunmcamure
npu a =120 u b = 80.

Ha ctpotixe paGorano 5§ 6puran, no g 4e10BeK B KaXXao#, u 3 O6pura-
Aul, 10 b uenoBek B Kaxaol. Ckoabko qenoBex paboranio Ha CTPo#-
Ke? Briuucaure npu a = 25 n b = 32.

m BhIpaXeHus, TOXAECTBA, YPABHEHNA



Pue., 1 Puc, 2

31.

32.

33.

35.

37.

Ha pucyBEre 1 yrRasaHW AJMUHLL OTPe3KOB (B caHTHMerpax). Iaa
Kol Gurypul cocTapbTe BHpAKEHEHNE INA BEIYHNCACHNA e€ QoA
I¥ (B KBAAPATHRIX CAHTHMETDAX).

PeGpo ryba papgHO ¢ M. OT aroro kyfa oTpesaH NpAMOYroJbHLIE na-
pajnenenunen, BuCOTA KOTOporo pasHa 2 M (puc. 2), Hatianre 065-
éM ocTaBleiics vyacTH.

B 250 r BogHOTO PACTBOPA COJM COAepIKaIOCh X T coau. Kakoit cra-
Ja KOHOEHTpAnMA pAacTBOpa moche pobapjeHnda B Hero 5 r coan?
BrifepuTte BepHEI OTBeT.

X _.100° *+5 1009 X _ . 1009 x+8,
1. 250 100% 2. 250 100% 3. 255 100% 4. 358 100%

B cnnase os0Ba m cBMHNA Maccolf 20 Kr cofepxanoch X Kr OJOBA.
KaxuM cTano npoueHTHOe cogepRaHue OMI0Ba B CILIABe nmocne JobaB-
JAeHnd B Hero 2 Kr ojoBa?

Hanuaa npsMoOyroabHHEKA a cM, mupuHA b cM. YUTo o3HavYaeT BHIpa-
weHHue: a) ab; 6) 2a + 2b; B) a+ b; 1) 2a?

Terpaap CTOMT X p., & KapaHAALI CTOHT y D. UTO O3HauAET BHIPA-
weHue: a) x+J; 06) 3x+y; B) 2x+ 3y; 1) %?

[IpounTaiiTe, MOAB3YACH TEPMHUHAMM <«CYMMA», «PDASHOCTbS, <IIPO-
H3BeleHHe» M «YACTHOE», BRHIPAXKEHHE:

a) mx; B) (@ + 5)x; x) 2x +1; ®x) ab + be;
6) 10 + ab; r) m - 8a; e) §+c; 3) (a-b)(a+b).

S3anumuTe B BHAe BHEIPAKEHNA:

a) cyMMy qYHcen b M ¢;

6) pasBoOCTh YMCeS G B M;

B) KBAAPAT YMCIA X;

r) Ky6 umcna y;

A) CYMMY 4YHCJ8 X U OPOM3BeAeHHMA YHCeNI g B b;
€) Pa3HOCTL YHCHIA M M YACTHOTO WHCEJI X 1’ )
) HpousBeleHUEe CYMMB Uncen ¢ U b 1 unucaa ¢;
3) DpoM3BeEeHME YMCIA 4 M CYMMEHI UMCen X H Y.

§ 1. Bbipaxerwns |
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39. Ilpu kaxkuX 3HAUEHUAX NMepeMeHHOH HMeeT CMLIC/ BRIpajKeHue:
1 m Ta 2b

18 . -1,
a) 5y+2’ 6) ?’ B) x_79 l‘) 4 » A') 3-!-0‘.’ 0) lo—b?
40. Kaxoe H3 AaHHHX BhIPA’KeHHU MMeeT CMBICA NpH JIOOLIX 3HAYE-
num&;? 5 14 8
1. 755 21 @ v FEa
41. CocTtaBpTe hopMyny gmcaa:
a) xpaTHOTO 5} 6) xpartnOoro 10; B) KkpaTHOrO 101.

42, HanumuTe hopMyay unciaa, kpataoro 7. Haiianre oo aroit dopmyne
JBa TPEX3HAYHEIX YHCNA, KPATHHIX 7.

43. (Qns pabomuv 8 napax.) JOKAXKHTE, YTO BCAKOE MIPOCTOS YHUCI0, HA-
YHHAA ¢ D, YBeAMUeHHOe MAH YMEeHBIIeHHOe Ha 1, feanTtca Ha 6.
1) IlpoBeprTe yTBepKIAcHMe HA npuMepax. OgEOMY yuameMycs pe-
KOMEHAYEeM B3ATH IPOCTHIC YHCAA U3 TPETLEro JecATKAa, APYTroMy —
A3 CeALMOTO HEeCcATKA.
2) OGcyauTte Apyr ¢ APYTroM, N3 Yerc CJIeAyeT CHPABEJJIHBOCTh YKA-
3aHHOTO CBOfCcTEA.
3) IIpomesmTe HOKA3ATENLCTEO.

1l

i44. Haligure unucno, ecAy M3BECTHO, YTO:
a) 3% oToro umcaa pasHH 1,8;
6) 85% aroro umeaa pasHs 17;
B) 130% aToro umcaa paBuhmi 3,9;
r) 6,2% aToro umciaa passEH 9,3.
45. Ilocne Toro xak u3 Omzona oramam 30% MojOKa, B HEM OCTAJOCH
14 n. CKoABKO AUTPOB MOJIOKE 6RO B 6HAOHe HEePBOHAYANLHO?
46. Ilepepmimonnue miaH Ha 15%, 3aBoj BRINyCTHUA 38 Mecan 230 craH-
KOB. C;com.xo CTAHKOB JONKeH ORI/ BRIMYCTHTH 3a MeCHAll 38BOA IO
OJAaHy

3. CpaBHeHMe 3HAYEHMWA BbIPAXEHWUN

PemwumM sapauy: «Ilmenuneif aacegnn SBA OOBRITHREIX YVYIACTKA IVIO-
maasio 48 ra m 80 ra. C neproro yuactka cobpanm 1800 x mmerunsl,
a co aroporo 2100 . Ha kaxoM y4acTKe YPOXKAlHOCTE BhIIOE?»

YpomafiHocTs BHpaAKASTCA JACTHBIM OT Je/IeHEHA MACCH! IIIeHHUOE,
cofpaHnoit ¢ y4acTka, Ha MIOmMAAL yyacTKa., UToORI y3HATH, HA KAKOM
yuacTKe ypoXaitHOCTh BhIllle, HAAO CPABHUTH 3HAYEHHMSA BHIPaKeHUHN
1800 : 48 n 2100 : 60. Tax xax 1800 : 48 = 37,5; 2100 : 60 = 35, 1o
ypoxaliHOCTL BHIOE HA MEePBOM YI&CTKe,

;m BuipaxeHusi, TOXAECTBa, yPaBHEeHWs



daa mobrx ABYX UMCAOBHX BEIpAMKeHHMHE MOMHO YCTAHOBHUTL, PaB-
HB MX 3HAYEHMA WIN HeT, U €CJIM OHM He PABHHI, TO KaKOoe M3 HUX Goiab-
I1e H KaKoe MeHblle.

Peaynprar cpaBHeHHS 3HAWeHHMN BREIpAXKeHM#t MOMKHO 3AIMCATH
B BHJe DABCHCTBA MJHM HepaBeHCTBA. Hampumep, pe3yJbTAT CPABHEHHSA
gacTHRX 1800 : 48 u 2100 : 60 MoxHO 3aO0MCATL B BHAe HePABEHCTEA

1800 : 48 > 2100 : 60.

Ecnu BRIpa)XeEMA COREP:KAT NepeMeHHEIe, TO AJA PASHHX 3HaYeHUH
nepeMeHHLIX Pe3YALTAT CPABHEHUS 3HAYEHWI STHX BHpAXKeHHH MOMKeT
OKA3ATHCSA PA3IUYHEIM,

1 gpannnm, HAIpuMep, SHAYCHHA BHpPaXKeHMid 2a ma +4 ipu a = 0;
L] »

Ecmna=0,702a=0na+ 4=4, 1. e. npu a = 0 BepHO HEepaBeHCT~
BO 2a < a + 4.

Ecnma=4,72a=8una+4=28, 1. e. IpH a = 4 BepEO PABEHCTBO
2a=a + 4.

Ecrna=10,17020=201na + 4 = 14, 7. e. npu a = 10 BepHO Hepa-
BEHCTBO 2a > a + 4.

Huoraa tpefyeTca yeTaHOBHTE, MeXIY KaKUMH YHCIAMM 3aKAIO4e-
HO 3HAYEHHEe BHIPAXKeHH,

PaccmorpuM nmpumep. IIyeTs npM B3BEIIMBAHMM METANLINYECKOTO
mIapuxa yCTAHOBHIM, 4YTO ero Macca Goasure 86 r, nHo Mmensuie 87 r. O6o-
3HAYMM Maccy mapuka (B rpammax) Oyksoit m. Toraa pesyianTaT B3Be-
mnnang? MOYXHO 34IHCATE TaK: m > 86 1 m < 87, uau unade: 86 < m
um< 87,

JlBa HepaBeHcTBA 86 < m u m < 87 MOMKHO 3aIIMCATE B BUAEe KBOWHO-
ro HEPABEHCTHA

86 < m < 87,

HepapeHncrso 86 < m < 87 unralor Tax: «86 MembmIe m M m MeHb-
me 87+ — mwin Kopoue: «m Goanute 86 n Mennure 87».

PaccMoTpum emé oauH npumep. Uncao gHelt B MecdAle MeHbine 31
man paBHO 31. OGosHaunM umcao auelt B Mecane Gyxsot n. Torna

n<31 mau n=31.
BumecTro oTo#t 3anmmcn o0BIYHO MUIIYT OAHO HepABEHCTBO

ns3l

(MUTAOT: «n MeHBIMe UAM pABHO 31»).
Yueno aHeill B MecaAne Hoarsnre mam pasHo 28:

n>28 nau n = 28.

B raxux cayvasx TAKMKe ODHIOYT KOpoue:
n=28
(auraoT: «n 6onpmie NJH paBHO 28»).

§ 1. BoipaxeHua ’—13



Tak rar n » 28, ro 28 € n.
IBa nepasescTra 28 € 1 B n & 81 MOMKEO 3amHCATh B BRI ABOWHOrO
HePAREeHCTBA
28< n<3l.

HepasencTsa, COCTABNCHHLIE ¢ MOMOIILIO SHAKOB > U <, HASHIBA- |
§ ot CINpocUMU HEpaBeHCMEaMY, A HEeDABEHCTBA, COCTABACHHEIC
| C IOMOIILIO BHAKOB # H %, HASLIBAIOT MecmMposuMu.

A S A S S Al S i S Sdvi ke S Wl Wl St dduril e TS S S R W GV TR M wAL W -

47. Cpapnure 3kaYeRusa BHpaeHEUi: i 11

a) 2,06 - 8,05 n 21,28 : 3,5; B) %+ s8%s3*t?d

6) 97.2: 2,4 u 62 - 21,6; r) 16- 3-5 % 15— 2-}.

48, CpaBEuTe 3HAYEGHUSA BhIpAXKeHUl, He BRIYHCIAR NX}
2) 56- 2 = 56: 7; 3 2,1-58mn21-1,T;

6)9:06un9-0,6; r) 6,18 - 7,57 n -6,18 + 7,57.

49, CpasrurTe 3HAYCHHSA BRIDRKEHUN, He BRIYMCAAA HX!
a) 6,16 — 7,44 u 7,23 + 8,11; B) 5,7~ 3,11 n 5,7 - 2,16;
6) 24,12-34- n 24,12: ‘-11; r) 65,4-% u 65,4: %.

80, CpasHuTe sHauUeHUA BRIDAXKeHMil:
a) 0,7-0,8.0,9 u 0,7+ 0,8 - 0,9; 6)%+%—%n ————— .
CpaBENTE 3HAUEHUA BRIpaXeHHA:

6) 3-cudec-5nopuc=1,6; -3; -6.

CpaBHHTE 3HAUYEHHA BRIpAYKEHMMN!

a) x n —x opu x = 8; 0; -8; 6) x n 100x opu x = 5; 0; -5.
CpaBEUTe 3HaYeHHS BhIpAKEHUIL:

a) dm-0,8n 0,8m -~ 5 opu m=-1;

6) abua:bopna=4,6 b=0,28.

BepHro nu HepaBeHeTBo 2x + 5 < 3x npn x = 4,2; 5; 6,57
IIpoanrafiTe HEepaABeHCTRO!

a) 8,1 < 8,14 < 8,6; r) —40 < 38,7 < -80;

6) 9 < 9,865 < 10; m 1y <17<14

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

Tm BbipaxeHus, TOXAECTBA, YPaBHEHNA
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86, 3anummre B BuAe APOHHOTOC HepaBeRCTBA:
a) 8 Menpme 13 n 13 mMearme 15;
G) 4,1 Menpwme 4,18 1 4,18 meHbIDe 4,2;
B) 63,5 Goapme 83 U MeHbme 64;
r) -8,1 Soasie -11 u Menbme —7;
a) a Gosapme 1,8 u Mennine 2,8;
e) x Goablre @ ¥ MeHbme b,

87. TlopaGepure KaKoe-HHOYAL WHCAO, SAKNIOVEHHOS MEKAY UHCHAMM:

a) 8,6 u8,7; 6) % " %; 5) 8,6 -8,7; 1) % n %.

PeaynnTaT 3anmuiIuTe B BHZe ABONHONO HepapeHCTBA.

58. BanuuiuTe B BHAe ZPONEHOrC HePABEHCTRA:
a) 0,79 Somrme 0,7 1 Mexsme 0,8;

6) 6% Goxnire 6 ¥ MensIme T;

B) —-4,6 6oarme —-10 1 Menbme 0;

r) m Goasme —16 u MeHBbie ~15;

I) &k Soarme 2,65 u Mennine 2,66;
e) y Conplue m M MeHbIUe 1.

59. Ha xoopamHaTHO# HpsamoM TOYKAMM OTMEWeRM 4YHCIA @, b B ¢
(puc. 3). YRauTe A8 Kamzo! TOUKKE COOTBETCTRYIOIee et THCI0,
€CJIM M3BECTHO, 9T0 a > b u ¢ > g. CocranbTe M3 uncen @, b u ¢ gBokA-
HOe HePABSHCTBO ¢ NOMONILIO SHAKA <.

i
x
Puc. 3
80. IIpounraiite BepaseHcTBO:
a) 7,83<x; r) k< 0,5; w) -§<a<-2;
6) y 2 0,83; ) 4,4<n<6,1; 8) x€b<y.

B) a > -10,4; e) 7,6 €« m < 20,8;

61. BepHo /M HepaBEHCTBO:
a) x< 5,3 npu x=2,7; 5,3; 6;
6) y=4,8 npu y = 3,5; 4,8; 7,1;
B) 0,6 < x < 0,8 opn x =0,5; 0,6; 0,7; 0,8; 0,9;
r 2,1sy<2,4upn y=2,1; 2,2; 2,3; 2,4; 2,6

62. BammmuTe ¢ NOMOLILIO 3HAKOB HEePABEHCTBRA:
a) x MeHbllle KA paBHO 8;
6) y 6oxrme mau paBHo 0;
B) a Gonsme 5 U MeHbIDE WM paBHO 7;
r) b Goamblue MM paBEO -2 M MeHbIDE 1.

§ 1. Beipaxenun ‘ 15
|



683. 3anumwuTe B Buje HepaBeHCTBA:
a) X — OTPHUATEILHOEe YHCHAO;
6) m — DONOKUTENLHOE YHUCTO;
B) ¥ — HEOTPHIATENBEHOE YHCHO;
I) 2 — HEDOJOMHUTEALHOE YHCJIC.

64. 3anmmuTe B BUie ABONHOrO HepABEHCTEBA:

a) x Goxpme uan paBHO 11 ¥ Menpme 12;

6) y 6oxsmie 50 m Merpme mam pasuo 100;

B) a 6oapme 350 u Mennme 400;

r) b Goaxrwre nau pasHo —100 u MennIne uam pasHO -10.

65. Oaun arroMmoluar mpomén 700 KM 3a x 4, a Apyroi arToMoluiaL
npomén 630 xM 3a y u. CpaBHUTe cpefHIE CKOPOCTH aBTOMOOMIEH, -
eCJIN;

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

66. CKOJIBKO IIPOLEHTOB COCTABAAET:
a) uuciao 8 or uucaa 200; 6) umecao 2,1 or uncnaa 147
67. B pesyarTaTe panHOHANHUIAUMM NIPOM3ZBOACTBA YAANOCH COKPDATHTDL
yncsio pabounx Ha xoM6unaTe. BmecTo 1600 ux ocranocs 1200. Ha
CKONBKOQ NPOIIEHTOB COKPATHIOCE uncao pafouux?
68. Haltzure sHaueRMe BHIPAIKEHHA:
a) 37,6 - 5,84 + 3,95 - 8,9; B) 17,1.3,8:4,5.
6) 81 -45,34+196+21,75; r) 81,9:4,5:0,28.
69. 3annmuTe B BuAe BEIDAXKEHHUA:

a) CYMMY YHCJA X U IIPOM3BEAeHHNA uucea a 1 b;
6) vacTHoOe OT AeNeHHA UNCAA ¢ HA PA3HOCTH 4Hucea b # ¢
B) NMPOH3BEAGHHE CYMMEI YMCEJ X H ¢ M PA3HOCTH UymceN X U b.

KoHTponbHbie BONPOCH U 3a8aHuA

1l MNpuseguTe NpUMep YWCNOBOTO BbIPAXEHUA N BIPAXEHWUSA C NepeMeH-
HBIMMW,

36  42-6-7,

2.16-32° 37-11
| CpaBHuTe 3HA4eHUA BoipaXeHwWid x + 3 1 3x npn x=-4; 1,5; 5.
MNpueeanTe NpyMep ABOMHOTO HEPABEHCTBA W NPOYMUTainTe ero.

Kak 4utalotes 3Haku = n £? Kakoe HepaeeHCTBO HA3LIBASTCA CTPOrMM
M Kakoe HecTporum? Mpueegurte NpUMep CTPOroro HePaBeHCTBa, He-
CTPOroro HepaeeHCTea.

:m BoipaxeHusi, TOXAECTEE, YPaBHEHUS
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4. CBoiAcTBa AEACTBUA HaL YMCnamMmm

Hanoumm OCHOBHERHIE cnoﬁc'rna CHAOKEHHA H YMHOJRQH]IH YHCeII.

1) Hepeuecmumeabm csolicmeo: W XO6KX uncex a & b
BePHHN PaBeHCTBA i
a+b=b+a, ab=ba. }

2) Coxemameavhoe ceolicmeo: naa nobux 1ucen 4, b u ¢ Bep- i
HH PABEHCTBA !
(@+b)+tc=a+(b+c) (ab)e= a(bc) ] ;

3) Pacnpedeaumexvroe csoiicmeo: ana mobulx wucen a, b 1 ¢ }
BeDHO PABEHCTBO )
a(db+c)=ab+ac. i

e L s MR T . LW A

H3 nepeMeCTHTENLHOTO M COMETATENLHOTO CBOMCTB CJAOXKEHHS cle-
AyeT:

im-um-mrn-.&_a_—u—--——w P By S T M— b Sk e S A TE STl r— e e % s:

i B X10604 CyMMe MOMCHO KAK YrOAHEO NEDeCTABIATH CAAraeMHe l
! B NPOHMBBOABLHEIM 00pasoM o0BeANHATE MX B TPYNOH. §

Fod w3 e emaks rveoh e e e vk e e — Y S S i S alvit e ik bl VeMD Vel AR S AR W S et

IIpamep 1. Bauncanm cymmy 1,23 + 18,5 + 4,27,
» llna atoro ynob6HO ofbeAUHMUTL NepBOe cjaraeMoe ¢ TperhHMM. Ilo-
AYyUAM
1,23 + 18,5 + 4,27 = (1,23 + 4,27) + 18,5 =5,5+ 13,5 = 19, <

M3 NepeMeCTHTENBHOIO H CO9eTaTeJABHOTO CBOHiCTB VMHOXKE@HHA cJe-
Byer:

§ W P WTON s Shalety SV S el WM BN ST WS WA R Srw o B e SO O AR (63 SN WA G O BToN MY T T

B JI060M IPOHIBEACHHUHN MOMHO KAK YIOAHO IEDeCTABAATE MHO- §
., JKHETEIN R n'ponanomuu ofpasoM o0beAUEATH BX B IPYNIHL. !

IDpumep 2. Haltgém snagemne nponssegenun 1,8 - 0,25 - 64 - 0,5.
» O6negmHNE NepBEIl MHOMHUTENEL ¢ 9€TBEDTHM, 8 BTOPOl — ¢ TpeTh-
HM, TONYYHM

1,8.0,25-64-0,56=(1,8- 05) (0,25 - 64) =
=0,9-16=14,4.

Pacnpepennrennace CBOHCTBO CNPABEAJMEO H B TOM CJIy4ae, KOrja
YHCJIO YMHOMKAETCH HA CYMMY TPEX H 6onee caaraeMeX.

§ 2. NpeocbpasosaHue BoipaxeHUH
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Hanpumep, Ana mobux yucen @, b, ¢ u d BepHO PABEHCTBO
a(bt+tc+d)=ab+ac+ad.

Mu sHaeM, YTO BLIYUTAHHe MOMKHO SAMEHHTh CAOMeHUeM, nUpnba-
BHB K YMEHBUIAENOMY %HCIO, IIPOTHBOIOJOMEOS BHYNTAEMOMY:
a-b=a+(-d).

910 mo3BONAET YMCIOBOe BRIpAXKeHHe BHAA & — b cuMTaTh cymmolN
qHceNnl ¢ B —b, UHCN0ROE BRIpAMEHHe BHIAA @ + b — ¢ — d cuuTaTH
cymmolt uucen a, b, —c, —-d u 1. n. PaccMOTpeHERle cBONCTBA OeltcT-
BHH CIDaBeATHBHE K AJMA TAKEUX CYMM.

Npamep 3. HaltnéM suavenme sripaxenun 3,27 -6,5-2,5 +1,78.

P OT0 BHIDAXKEHHE® SBIAETCE CYMMoit yucex 8,27, -6,5, -2,5 n 1,78,
IIpnMeBEHE CBONCTBA CIOMEHHA, NOAYURM

3,27-6,6-2,6+1,78=(8,27+ 1,78) + (-8,5 - 2,5) =

=5+(-9)=—4,
IIpamep 4. Buucaum nponapeaenue 36 - (7: - %]

» Muoxuresab 711- 15_8 MOZKHO PACCMATDHBATE KAK CYMMY WHCeN %
u —%. Henonssya pacnpefelMTeNbHO® CBORCTBO YMHOMEHHS, NIO-
AYIEM

36- [%--%): 36-3-86- = =9-10=-1.
JERAxuQuUE

70. Kakue cpoiicTsa aeficTenit mossonsioT, He BHIOJIRAA BHYNHCICHHN,
YTBeP/KAaTE, YTO BEPHO PABEHCTBO:

a) 247 +35=35 + 24T; B) 14 + (16 + 97) = (14 + 16) + 97;
6) 84:.19=19 . 84; r) 26-(4+7)=25-4+256.77
71, Buuucaure HanGonee panMORANLHEIM CIOCOGOM!:
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. Haiianre aHAYeHME BRIPAMKEHHA:
a) 8,91 + 25,7 + 1,09; B) 7,15 - 9,42 + 12,85 - 0,58;
6) 6,64 + 7,12 + 2,88; r) 18,9-86,8-5,2-4,1.
73. Bammoarure JelfictBue M o6BACHHUTE, KaKHe CBOMCTBA CIOMEHMSA
OBIIM OPH 2TOM MCHOJL3IOBAHLI

1,183, 5,101
a) 5-8-+13-Z, 6) 196+103'

Tm BbipaxeHus, TOXAeCTEa, ypaBHeHua



74, Haﬁ.qsu're alnaqelime Bgmpmeanuzz 3 9 ’
a) 52—2?4-12—4?; 6) 85—63—2E+16.

75. Bamuncanure Haubosee pANUOHANBLHAIM CIIOcOG0M:
a) 50.1,84.0,2; ) 25.(-15,8) - 4;
6) -75,7 - 0,5 - 20; r) 0,47 -0,4 - 25.

76. Hcnoasays pacupeaenMTEeNLHOE CBONCTBO YMHOMEHUSH, BLIMOIHUTE
Zecrane:

1 .08, 2 .10 .45

a) 35-5, 6) 7 27. B) 25 10; r) 6 412.
77. Hataure sHaueRNe BRIDANEHHA:

8.) 8.5 . 6’8 + 3|5 . 8’2; 6) 12,‘ . 14'8 - 12,4 . 4,30
78. Braucaure:

a) 15,7 - 8,09 + 15,7 + 2,91; 6) 4,08 .27,0-17,9. 4,08,
79. HJoramxmure, uTO:

a) cymMa 24 - 17+ 17 - 6 gennrca Ha 5;

6) cymma 84 - 85 + 84 - 86 nenurca ma 11,
:80, Ina gercxoro caza Kymuau 5 maGopos xapangameit u 10 anmn6omon
! ana pucoanuna. HabGop xapangameit crouT a pybaeit, a annbom cro-

ur b pybae#. Kaxopa CTOMMOCT: DOKYHKU?

81. ApronoOuap aBHTanca £ 9 CO CKOPOCTBIO 60 KM/ M p W €O CKO-
pocteio 50 xM/9. Kaxkosa cpeguaa cKopocTh asroMobuns?

82. Hadiaure XOODAMHATH! TOYEK, OTMEYEHHBIX HA KOODAHMHATHOR mpH-
Moit (puc. 4).
B . C D A

L 1 [ |
B e e e e =t i——

-2 -1 0 1 2 .
Puc. 4

MYXAMMEQD, BEH MYCA ANb-XOPE3MWI (787 — ok, 850) —
CPeAHEAIUATCKMIA MaTeMaTMK M acTpoHOoM. Hanwucan
ocHOgONoONaralwWe TpakTaTel NO apudmMaTike u anreb-
pe, koTopbie okazann GONbWOEe BAMAHME HA Pa3IBUTHE
MaTemaThki. OH Bnepsbie oTABANA anrelpy OT apudme-
TUKA WU CTan paccMaTpuBaTh @8 XaK CaMOCTOSTeNsHLIA

npeamer.

§ 2. MNpeobpazosaHne BblipaxeHW I 19
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83. OTMeThTe Ha KOODAMHATHON MpAMOi TOUKH, COOTBETCTBYIOIIHE YHC-
aam 1,4; -1,7; 0,8; -1,2,

84. (Hdaa paGomut 8 napax.) Pacnonoxure B nopagke yoniBanua Mucaa:
2) 63; 6,3; 63 8) —1,07; -1,7; 0;

6) 2,01; 2,001; 2111—; r) -3,04; -3,02; -3,19.

OrBeT sanummuTe B BHAE ABOIHOIO HepABEHCTBA.

1) Pacopeaesnrte, KTO BRINOJIHAET 38aJaHUA &), B), & KTO — 3aJaHnA
6), r), U BLIDOJHHTE HX.

2} IlposepbTe APYr y APyTa OPABMIBHOCTb BHINONHEHHS 38JAHHMN,
3) Hcnpasbre omubxu, eCiId OHM AONYILEHBI.

5. Toxnecrea. ToXaecTBeHHble Npeobpa3soBaHNA

BbiPpaXeHun
Hafiném sHaueHnsa BupaxeHudt 3(x+y) m 3x+ 3y npu x=15,
y=4:

3{x+y)=3(6+4)=3-9=27,
3x+3y=3-5+3-4=15+ 12 =27,

ME! mMONYUYMIIH OAUH MU TOT K¢ peayanTaT. Fa pacnpegernTeanHOIo
cBoiicTBA caeayeT, YTO BOoOIe npu Jio6LIX ZHAYEHAAX IIepeMEeHHMX 3Ha-
yeHHA BEHIpaxkeHHd 3(x + y) m 3x + 3y paeHEHL

PaccmMoTpuM Teneph BHpaxkenns 2x +y u 2xy. Ilpm x=1, y=2
OHH NPHHUMAIOT PABHLIE 3HAYEHNS:

x+y=2-1+2=4,
2xy=2.1.-2=4,

OnHaro MOXHO YKA3aTh TAKMe 3HAYCHHUA X M Y, IPH KOTOPLIX 3Ha-
YeHuA 3TUX BhIpakenui#t He pasHnl. Hanpumep, ecam x =3, y=4, 10

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

AT W o s A i T TR R T

0 n p eAenenue. IIsa BHpameEHA, 3HAYCHHA KOTOPHIX |
'paBHH NpH AIOOLX SHAYCHHAX nepeuennux, HA3BIBAIOTCH TOMK- &
" ReCTBeHHO pannnun

BuipaxeHua 3 (x + y) ¥ 3x + 3y ABAAIOTCA TOMAESCTBCHHO PABHEIMH,
a BHIDAMEHHA 2X + y ¥ 2Xy He ABNANTCA TOXKASCTBEHHO PABHLIMM.

W BbipaxeHus), TOXASCTBA, YpaBHEeHUS



Papencrao
3(x+y)=8x+ 3y

BePDHO Opu NIOGHIX 3HAYEHMAX X M Y. Takwe paBeHCTBA HA3EIBAIOTCH
moxcdecmsamu.

T

i Onpeanenenne. PapeHcrso, BepHOE npu MOOHIX aHade- |
HUAX NepeMeHHEIX, HajhlBAeTCH TOXKAECTBOM!.

ToxgecTBAMY CYHTAIOT H BePHBIC UHCJIOBHE PABCHCTBA,

C npuMepaM® TOXJECTB BEI y:Ke BeTpedanuckh. Tak, TOXKAECTBAMU
ABAAIOTCA DABEHCTBA, BhIpAXKAIOIMHE OCHOBHEIe CBOitcTBa jelicTemit Haxm
qUCAAMH:

a+b=b+a, (@+b)+c=a+(b+c),
ab="ba, (ab)e=al(bo),
ab+c)y=ab+ac.

MoXHO NIPHBECTH M APYrre NPUMepH TOXAECCTB:

a+0=a, a+(-a)=0, a-b=a+(b),
a-l=a, a-(-b)=-ab, (-a)(-b)=ab.
Yrobfm HANTH 3HAUECHUE BRIpAMKEHUA XY — X2 NPH 38AAHHBEIX 3HAYe-

HHUAX X, J U 2, HAAO BHIOOJIHUTH Tpu Aeficreusa. Haopumep, npu x = 2,3,
y=0,8, 2=0,2 nonyuyaem

xy-x2=23-08~23.0,2=1,84-0,46=1,38.

DTOT pPesyALTAT MOYKHO NONYIUTH, BHIOOJHHUB JUING ABa ZeficTBUA,
€CAN BOCIONB3OBATBCHA BhIpasKeHHMeM X (¥ — 2), TOXKIAECTBEeHHO DaBHBEIM
BBIDAXKEHHUIO XY — XZ:

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

Mz yopocTHAM BHEIYHCI@HHA, 3aMEeHHME BHDAKEHHE XY — X2 TOMAS-
CTBEHHO DABHBIM BhIpaykeRueM X(y — 2).

f e N e NORRE e A DA A T M WAL Mabivn T AV A ST VAL WM ML SLAME R RS WerT kst JRYT SRR WER T

{ Bameny ogEOro BHpameHus APYTHM, TOXACCTBEHHO DABHEIM
! eMy BBIpAKEHFeM, HASEIBAIOT moxsdecmaentvii npeobpasosa-
| KueM MAM MPOCTO NPeotPaz06aRUeM BHPAMEHNS.

v
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ToxpecTBeHHEIe OpeO6Pal0BAHNSA BLIDAXKeHUH ¢ mepeMeHHBLIMM BHI-
HNOAHANTCA HA OCHOBe cBOMCTB JeicTEHN HAZ uHCIAMH.

TomxpecTBeHEEIe IPeoSPASOBARKA BHPAXKEHNA IIMPOKO IPHUMEHAIOT-
cA NpH BEIYMCIEHHM 3HauYcHW BRIpa)KeNuit M pemeHun Apyrux sazau,

1B sanspuelimieM MOHATHA «TOMECTBEHED PABHLIC BHIPDAKCHANAS M ¢TOMTe-
cTRO*» GYAyT YTOUHEHH,

§ 2. MNpeobpa’oBaHne BoIPAKEHUNA ‘
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29 m BhipaxeHus, TOXASCTBA, YPABHEHNS

HexoTopsle TOXIeCTBEHELE NPeofPa30BaAHNA BAM YKe NIPMXOARIOCH BhI-
NONEATE, HATTPHMED NpHBeAeHHe NOJO6HEX CIaraeMblX, PACKPHITHE CKO-
6ox. HamoMHHM npaBHsa BHIIOJHEHUA 3TUX npeofpasoBanumit:

yT0o0h! NIPHBECTH NOAO6HLIE CAATAEMEIE, HAAO CAOMUTE UX Koap-
dHNHeRTH M pPe3yABTAT YMHOMKHTE Ha 00myio O6yKBeHHYIO
YACTR;

eClIH mepell CKOOKAMM CTOMT 3HAK 4INIOCH, TO CKODKM MOKEHO
OIIYCTHUTDL, COXPAHHUE 3HAK KAMIOrO CIATAeMOro, 3aKJIIOYEHHOTO
B CKOOKI;

€CJIH mepes CKOOKAMM CTOMT 3HAK «MHEYCH», TO CKOGKH MOMHO
ONYCTHTh, HEGMEHHUB 3HAK KAXAOTO CIATAGMOro, 3AKIIOUEHHOTO
! B cxobxu.

W e mal —— e E—y—
L e L ]

Ipumep 1. [Ipnsegém monaobREIE caaraeMble B CyMMe
bx + 2x — 3x.
P Bocooan3yeMcs MPABHAOM MpPHUBeNEHHA OOAOGHLIX CJATAEMEIX:
bx+2x-8x=(8+2-3)x=4x. <

910 npeo6paaoBaHMe OCHOBAHO HA pacCHpeAeHTeNLHOM CBOKCTBe
YMEOKEHHS,

IIpumep 2. PackpoeM CKOOKU B BHpPaMEeHHH
2a + (b - 3¢).
» IIpuMeHHMM OpPABMAO PACKPHITHA CKOOOK, Nepell KOTOPHIMH CTOHUT

SHAK +ILTIOCH:
20 +(b-8c)=2a+b-3c. <

IIpoBeaénnoe nmpeoSpasoBaHne OCHOBAHO HA COYETATeALHOM CBOficT-
Be CJHOMEHHA,

NIpumep 3. PackpoeM CKOOKH B BHIpaxceHHun a — (4b —~ ¢).

» BocnoansyeMcs NPABMJIOM DPACKPHTHsI CKOGOK, INepes KOTOPHIMH
CTOMT SHAK «MHHYC»:

a—-(4db—-c)=a-4b+c. <
Bunoanennoe mnpeofpasoBaHMe OCHOBAHO HA PACHPEICIHTEABHOM
CBOIICTBEe YMHOKEHHA M COUETATeNRHOM CBOiHCTBe ciaoeHns, Iloxarkem

oro. IlpeacraBsmM B SAaHHOM BRIDAXKEHUM BTOpOe chnaraemoe —(4b — ¢)
B BHje npousseieHna (-1)(4b - ¢):

a-(4b-c¢)=a+ (-1)(4b - o).
IIpumenus yrasaHHHe cBoifcTBa aeficrsuil, noxyuum
a-{4b-c)=sa+(-1)db-¢c)=a+{(-4b+c)=a-4b+ec.



Jopaxuenus

85. Kaxme cpoiicTpa nelfcTsuii mo3BONIAIOT YTBEPKAATH, UTO TOMAECT-
BEHHO PABHHE! BEIPAXKEHMA:

a) ab + 168¢ u 16¢ + ab; B) xy +3 1 3+ xy;
6) (G+2)+xua+(2+x) r) 5(b+c)u 5b+ He?

86. fABAAIOTCA M TOXAEGCTBEHHO PABHLIMHM BLIDAKEHMS:
a) (2a)(Tb) u 14ab; B X-yHRYy-—x;

6) —2a + 2a n 0; P (x-yPuy-x>3?
87, SfAmnsores MM TOXKASCTPEHHO DABHLIME BHIPAYKEHUS:
a) 2 + 8ba u 8ab + 2; B) (a+b)-0ma+b;

6) 2x+Tul2x+T r (a+bd-:-2u2a+ 2b?

88. Kakue cBoiicTBa AelfcTBHA DOSBOASKT YTBEPIKAATD, UTO JaHHOE DA-
BEHCTBO SBJSETCH TOXACCTBOM:

a) 12(a - 4) = 12a — 48; 6) (x-x)a=0?

89. Kakoe 3 JaHHKIX PABEHCTB He ABJAETCA TOXASCTBOM?
1. 6(x-y)=0x- 6y 3. 3a-4=a+(2a-4)
2. 25(a—a)=25 4, 0,3a - 8b=1,badb

90. Vopocrure BHIpa:KeHHe, MCHOJLIYA NePeMECTHTENLHOE H COdYeTa-
TesIbHOe CBOHCTBA YMHOMKEHN:
a) -8,2a - 5; B) 0,3x - (~12y);
6) 4c - (-1,25); r) -0,1b - (-2,3¢).

91. ¥VnpocTuTe BRIpajiceHHe:
a) 1,6 . (-0,2n); 6) -8,4a - (-8¢).

92. IIpeoGpaayiiTe BhIpaXeHHE B TOAAECTBEHHO PABHOE, HCIIONB3YA pac-
OpeaeNuTeNbHOE CBOMCTBO YMHOMXKEHHA:
a) T(x-ykh B) —23 - (2a - 3b + 1);
6) (a - 4b)- 8; r) 1,6 - (-3x + 4y - bz).

93. 3amMennTe BBIpAMKEHHMe TOM(AECTBEHHO PABHBIM, HCHOJNL3YS pacupe-
AONUTENBHOS CBONCTBO YMHOMKEHHA:
a) 1,2-(5-a); B) 2,6 -(4x -6y -2);
6) (m - 4x) - (-6); r) -0,1.(100a + 10b — ¢).

94. Cpenu pupaxenwii 2(b -~ a), -2(a - b), =2a - 2b, ~2a + 2b naitaure
Te, KOTOPhle TOMASCTBeHHO PaBHHEI BEIpa:eHunio 2b — 2a.

95. IlpuseanTe noxobHuIe ciaraeMbie;
a) S5a+ 27a - a; B) 6x - 14 - 13x + 26;
0) 12b-17b-b; r)y -8-y+17 - 10y.

|
!23
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96. Ilpusexnre noaol0HEIe CHAATAMEIS:

a) 13a + 2b - 2a - b; B) —5,1a —4b—-4,9a + b;

6) 41x - 58x + 6y — y; r) 7,5x + y - 8,6x - 3,5y.
97, ITpupeaure moaoGHEIE caaraeMere:

a) 8x -6y + Tx - 2y; B) 3,5b - 2,4¢ - 0,6¢ — 0,7b;

6) 27p + 14¢ - 16p ~ 3q; r) 1,6a + 4x - 2,8a¢ - 7,6x.

98. Packxpoiire crofxu:

a) x+(b+c+d-m); B) x+y-(b+c-m)

6)a-b-c-d) r x+{a-5b-(c+a).
99. 3anmmuTte Ges ckoboK BLHIpAXKEHNE!

ay m+(a-k-b) B) x+a+(m-2);

6) m-(a-k-0); r)a-b-¢)+(m+n).
100. YupocTuTe BEpaMeHne:

a) 5—-(a-3) B) 64 - (14 + Tx);

6) 7+ (12 - 2b); r) 38 +(12p - 8).

101, Packpoiire ckofxz m OpuBeAuTe NOAOOHEIE CIATaeMLIe!
a) x + (2x + 0,5); B) 4a - (a + 6);
6) 3x - (x — 2} r) 6b + (10 - 4,5b).
102. YupocTuTe BHIpa’keHHe H HalifuTe ero sHadeHHE:
a) (5bx-1)-(2 - 8x) npu x=0,75;
6) (6 - 2x) + (15 - 3x) opn x =-0,2;
B) 12+ Tx - (1 - 3x) npn x=-1,T;
r) 837 -(x-16) +(11lx - 53) npm x = -0,03.
103. ¥YopocTaTe BHIpaKeHHE!
a) (x-1)+ (12 - 7,5x); r) b-(4-2b)+(3b-1);
6) (2p +1,9) - (7-pk A y-+4)+y-4)
B) (3 — 0,4a) — (10 — 0,8a); e) dx-(1-2x)+(2x-T).

104. DoraxxuTre, YTO Npn A000M @ 3HaYeHMe BHpaxeHus 3(a + 2) ~ 3a

paBHO 6,
105. PackpoiiTe ckoSKH ¥ OpMBeAHTe NoAo0HLIEe ClaraeMuie:
a) 3(6-5x)+17x-10; r) 2(7,3 - 1,6a) + 3,2a - 9,6;
6) 88y + 4) - 29y + 14; x -50,3b+1,7+ 12,5 - 8,5b;
- B) T(B22—-8)+62-12; e) —4(3,3 — 8¢) + 4,8¢ + 5,2,

106. YopocTuTe BRIpayKeHMe B HaliauTe ero sHaueHme:
a) 0,6(p-3)+p+ 2 opu p=0,5;
6) 4(0,5¢-6)—14¢ + 21 npu g = %

;‘m BrIpaxeHus, TOXAeCTBa, ypasHeHWA



107. CocTaBbTe BrIpAKEeHHE N0 VCAOBHIO 38[AYM M YAPOCTHUTE ero:

a) ¥ Hropa 3 ansfoma ¢ MapkamMH. B nepsom ansfome g Mapok, Bo
BTOpOM -— Ha 15 mMapok Gosblle, ueM B NEPBOM, & B TPETheM —
BTpOe GoJbIme, 9eM BO BTOPOM. CKOJNBKO MAPOK B Tpéx anbfomax?
6) Ilérp mpuobpén 8 OGuneror norepen «Hagexmnaa» u 6 Gmwieros
Jorepen «Yaauas. Buner jgorepen «¥Yaauas CTOMI 4 p., a JOTe-
pen ¢Hagexna» Guinr Ha 10% poposke. HaliauTe CTOMMOCTHL mHO-
KYIIKH,

108. Cpanr:m're BHAYEHUA Bmpamenni& HE BHch.nﬂﬂ ux:
1 1 1, 1
)— El‘ls—-s', 6)37 H37
B) 5,6 : 2,5 u 5,6 - 2,5.

OTBeT sanMIIATe B BHAe HEDABEHCTBA.

109. TexnuYecKoe IepeBOODYKeHUe meXa Ho-
3BOJIMJIO BHUTYCKAaTH B cyTKM 180 cran-
KoB BMecTo 160. Ha ckonbko MpoueHETOB
TMOBLICHJICS BBIMYCK CTAHKOB B CYTKU?

110. OrMeTbTe Ha KOODRMHATHOH nNpaMoi
TOUKM, COOTBETCTBYIOIME THCIAM:

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

KoHTponeHblie BOMPOCH U 3afaHUA

B ChopMynupyiiTe NepemMecTTENbHO W COMETATeNLHOS CBONCTBA CNOo-
XEHUA 1 YMHOXEHUS, pacnpeaenvTensHoe CBOWCTBO YMHOXEHUS.
Kakue BbipaxeHun Ha3biBaOTCH TOXLECTBEHHO pasHbiMU? MpuseauTe
NPUMEDP TOXAECTBEHHO PaBHLIX BbiPAXEHWA.

=8 Kakoe paBeHCTBO Ha3biBaeTcA TOXAeCTBOM? lNpweepauTe npumep
| TOXAecTBa.

YPABHEHUS C OAHON NEPEMEHHOV

6. YpasHeHue M ero KopHm
PaccmorpumM 3agauy: <«Ha BmxBell nmoake B 4 pasa Goapnre KHur,

gyeM Ha BepxBeil. Ecam ¢ HmKHe#l IOJKE DepPecTaBUTL HA BEPXHION
15 KHWT, TO KHMT HA NMOJKAX CTAHET NOPOBHY. CKOJIbBKO KHHr Ha Bepx-

Heilt monke?»
§ 3. YpaBHeHuUn C OQHON NEePEeMEeHHON ‘ o5



O6oanavynM Gykeolt ¥ uncao KHur Ha sepxgelt noake. Torpa umcno
KHUI Ha HuKHell noake pabHo 4x. Ecan ¢ HEXHEHR DOJIKN mepecTaBATH
Ha BepxHIO0 15 Kaur, TO Ha HIKHell moake ocraHercA 4x - 15 kawmr,
a Ha BepxHeil 6yaer x + 15 xumr. Ilo ycaoBHIO 3aa4un TOCAe TaKoil nepe-
CTAHOBKHM KHMT Ha NMOJKAX OKAXKeTCH MOPOBHY. 3HAYMT,

4x - 16 =2+ 15.

Yrobal HAKTH HeM3BeCTHOe UMC/JA0 KHHUI, MEI COCTABMJIM PABEHCTBO,
coaep:xaliee nepeMeHuy0. Takue paBeHCTBA HASKIBAIOT YPASHEHURAMU
¢ 00HOlt nepemenroli U1K YPABHEHUAMH ¢ OJHHM HEeM3BeCTHLIM,

Ham HARO HANTH u"MCAO, IPH NOOACTAHOBKE KOTOPOI'G BMECTO X
B ypaBHeHme 4x - 15 = x + 15 monyvaerca BepHOe paBeHCTBO. Takoe
YHMCJI0 HASHBAIOT PElieHUeM YPAGHEHUR AN KOPHEM YPAEHEHUR.

[ A

Onpeaenenve. Kopaem ypasHeRHs BaskpaeTcs sHave-
. B0 IlepeMemmolt, Ipu KOTOPON ypasmeame oSpamaercs B Bep-

W3 ypaBHeHUR

4x-1b=x+ 15

HAXOAMM, YTO
4x-x=16+ 15,
3x =30,
z=10.

YpaBHerue 4x — 15 = x + 15 uMeer ogmH KopeAb — uucao 10,

MoxkHO nNpHBeCTH NpHMephl YpaABHeHHM, KOTOpEIe MMEIOT ABA, TPH
K Gojsee KopHE# MM He UMEIOT KODHeH.

Tar, ypasaeane (x — 4){(x — 5)(x — 6) = 0 mmeer Tpu KopHAa: 4, 5
1 6. HelicTBUTONRHO, KAMCAOE M3 ITHX upcesn obpauraeT B HYJAb OAUH
H3 MEOXHMTENeH npouspexeHuu (x — 4)(x - §)(x — 6), a sHauuT, U camo
npounzeeneHre. Ilpuy nw000M ZPYroM 3HAYEHMM X HHM OZMH U3 MHO-
sxutenelf B Hyas He ofpalmraeTca, a 3HAUNUT, He ofpalraerca B HYJAb
M OpoH3BeAeHUe, YDaBHeHHEe X + 2 = x He UMeeT KopHeil, Tak KaKk npmu
ai060M 3HAYEHHH X JIEBAA HACTH YpaBHeHusa HA 2 Goasime ero mpasoit
YacTH.

) A . S wy . kb
{ PemmTs ypasHenme — IHAYET HANTHE BCE'6r0 KOPHH BIM JOKA- |
{ 38Th, 4YTO KODHeH HeT.

B e e ey T R

VpasHeHHe X% =4 mMeer aBa KOpHA — uHeaa 2 m —2. ¥YpaBHeHnme
(x — 2)(x + 2) = 0 Taxice uMeeT KOpPHHM 2 u -2. YpaBHeHHUA, HMelomue
OAHM M Te >Xe KODHH, HA3LIBAIOT PASHOCULbDHLIMU YPASBHERUAML, YDaB-
HeHMNs!, He MMEIOIMHe KOPHelH, TaKXe CIHTAIOT PABHOCHILHBIMU,

;m BoipaxeHna, TOXAECTBR, YPaBHeHUS



IIpu pemtennmn ypaBHeHHH McmoamayioTes caexyiomue cerolicTsa:

Wdm  CF T A R B 0 i ra R S MY A AV B LR ok b S WL T ML MR R e B ke P AR e, THIT
¥

€CJIA B YPABHEHHMU NEPEHECTH CJaraeMoe U3 ogHOM JacTH B ADY-
I'yi0, A3MeHHE €ro 3HAK, TO NOJYYATCHA YPABHeHUE, PABHOCHIL-
HOE AaHHOMY;

ecau ofe JACTH YPABHEHHA YMHOXHTh HJIH DASKENAUTHL HA OXHO
B TO K€ OTJHYHOe OT HYJA YHCA0, TO HNOJYYHTCA YPABHEHUe,
PABHOCHALHOE AaHHOMY.

L £
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Haopumep, paBHOCHABHEI ypaBHeHHA Sx=2x+T u Sx-2x=T,
PaBHOCHABHEE! TaK}e ypaBHeHNA 6x =2x+8 u 8x=x + 4.

¥YrasanHMe cBoiicTBa ypaBHeHHII MOXHO AOKa3aTh, ONHpasAcCh Ha
croiicTBA YMC/IOBHIX DAREHCTB: €CAH K ofeMM YacTAM BEDHOTO PABEHCTEBA
npubaBUTh OXHO M TO e YHCTo Al ofie YaCTH BePHOIO PABEHCTBA YMHO-
MHUTL MM PA3feIMNTh HA OZHO M TO e OTIHMHOe OT HYAA YHCAOo, TO IIOo-
JYYHTCA BepHOe PABEHCTBO.

JORakueLus

111. fABaserca aAu UMcA0 3 KOpHeM YpaBHEHHA:
a) 5(2x~1)=8x+1; 6) (x-4)(x+4)=T?

112, Kaxue u3 uncen -2, — 1, 0, 2, 3 ABIAIOTCA KODHAMHA yDABHOHHUA:
a) x2=10- 3x; 6) x(x2-T)=6?

113, fienseTcA AX KOpHeM ypapHeHHA X (x — 5) = 6 uucno:
a) 1; 6) -1; B) 6; r) -6?

114, Hoxkaxxure, YTO KaKAoe U3 ynucea 7, —3 u 0 gBAAeTCA KOPDHEM ypas-
HeHMA X{(x + 3)(x - T)=0.

115, Horaxmre, 4TO KRamaoe m3 umcea 1,2 u -1,2 aBadeTca KODHEM
ypaBEeHus x2 = 1,44,

116. MoxaxuTte, uTO:

a) kopHeM ypabHeRHA 1,4(y+5)=T+1,4y asndaerca aoboe IuCa0;
) ypaBHeHHe ¥y — 3 = ¥ He HMeeT KopHeif,

117. NMeer 1M KOPHM YPABHeHUNe:

a) 2x + 3 =2x+ 8; 6) 2y=y?

118. Kakoe n3 ypapHeRH He mMeeT KOpHel?
1. 2(x+3)=2x+6 3. 4(¢-2)=8c-6
2. 2y=4y 4, 3x+11=38(x+ 4)

119. CocrassTe Kaxkoe-HUGYAR ypaBHeHMe, KODHEM KOTODOTC ABJIAETCA
yucno: a) 8; 6) -12.

§ 3. YpasHeHun C OOHOW NEpPeMBHHOK |
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120. FMeeT ¥ ypaBHeHHE KODHH M CKOABKO:
a) |x|=1; 6) |x|=0; B) |x|=-5; r) |x|=1,3?
121. 3amenwuTe:
a) ypaBHenne (,3x = -4 DABHOCHJABHBLIM YDABHEHUEM € LUEJIBIMH
xosdhdHUIIHeHTAMY
6) ypaBEeHHe 5x — 4 =21 paBHOCHABEHEIM YypaBHeHHMEM BHJA
ax =25, rie a 1 b — HeKOTOpPhIe THCAA.

n Ganas
|
122, VopocTHTe BHpaXeHHe: - ]"4
a) 0,4 (Tx-2)-1,6+1,Tx; i
6) (1,2a — 4) + (40 — 4,84a); . -t
B) 2,5(4-3y)-y+2,3; 0 F3
r) (14 ~ 3,6b0) - (12 + 10,4b). e

123. HaitsuTe sHAYEHHe BRIPAYKCHNA =
8(3 - 3,5m) - 20 + 23m : C L1
opu m = 2,5; 1,2; 40. = f —

124. Ha xoopamHaTHOI mnockoctu (puc. 5)
oTMeueHEl TOuk®E A, B, C, D, Eu F. Puc. 5
Hafiante X KOODAMHATE.

125. OTMeTbTe B KOODAMHATHOH NNOCKOCTH TOYKE A (—4; -2), B(0; -3),
C(3; -3), D(-2; 0), E(-1; 5), F(0; 1).

7. JinnenHoe ypaBHeHUEe C OQHOW NEepPeMEeHHON

Kaxxpoe U3 ypasmenmnit 5x = -4, -0,2x =0, -x =-6,5 umeer BUZ
ax=0>b, rae x — nepeMeHHasa, @ 1 b — uyucaa. B mepsoM ypasEeHHMH
a=95, b=-4, Bo BTOPOM a4 =-0,2, b=0, B TpeTbeM a =-1, b=-6,5,

Taxne ypaBHeBEUA HASLIBAIOT AUHELHLIMU YPABHEHUAMU ¢ 00HOlL ne-
PeMeHRol.,

I : .

! OnpeAaeneHwe. YpasEeane Buaa ax = b, rae x — nmepe- §

! MemHad, ¢ U b — Hexorophie wHcia, ‘HA3LIBaeTCH AuHeMHELIM §
YPaBHEHHEM C OZHOH mepemeHuOf.

BeiacENM, CKOJBKO KODHeH MOKeT MMeTh AmHeliHoe ypaBHeHMe.
PaccMoTpEM ypaBHeRHe ax = b, B KoTOpoM KoaddHUMEHT g He pa-

BeH Hyaw. Pasgenns ofe yacTH ypaBHEHUA HA &, MOJMYUHUM X = g. 3aa-

R |
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YHuT, IAHeliEOe ypaBHeHue ax = b, B KoTopoM a # 0, HMeeT eANHCTBEH-
HEI KOpeHB E.

PaceMoTprEM ypaBHeHUE aXx = b, v KOTOPOro KoadPHIHeHT a paBeH
nymo, Ecam a =0 m b # 0, To ypasueHne ax = b He uMeeT KopHell, Tax
Kax paBeHcTBO Ox = b He gBIAETCA BePHEIM HY IpH KaKoM X. Eciu g = 0
un b = 0, To n0loe 3HaUYeHNe X ABAAESTCA KOPDHEM YDAaBHEHHs, TAK KaK pa-
BeHCTBO Ox = 0 BepHO npH JnoloM x.

SR A UM e UG M swee e 0 MR & R VR ROV MR R s B KN el S e T v g
i

JInnelinoe ypaBHenne ax = b npu a # 0 MMeeT OAHH KOPeHE, g
opu a =0 u b= 0 He nMeer KopRmeil, npu a =0 71 b = 0 mMe- i
er (eCKOHedIHO MHOrO KOpHeil (mMi06oe UMCAO ABAAETCA €I0 i
KOpPHeM). ;
. - '
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Pemienne MHOTMX YDABHEeHHWH CBOAMTCA K PEIUNEHUI0 JHHeHXHBIX
YPaBHeHHIA,

HDpumep. Pemium yparHeHue 4(x + 7) =3 - x.

» PacxpoeMm cKOOKH:
4x +28=3 - x.

Ileperecém caaraemMoe —x B JEBYK 4YacTh YpPAaBHEHMA, A cJarae-
Moe 28 B 1IpaByIO MACTL, U3MEHUE NPH 3TOM HX 3HAKH:

4dx+x =3 - 28,
IlpuBegém nmoaoOHEIE caaraeMsie;
5x = -25.
Pasgesnnm ofe JacTH ypaBHeHuA HA 5:
x=-5.

[Ipumenas croiicTBa ypaBHCHA N X BHIIIOAHAA TOXACTBeHALIE IIPe0l-
PA30BAHUA, ME MOCHENOBATENLHO 3AMCHAJMM ONHO YDABHEHHE ADY-
THM, PABHOCHJILHEIM €MY. 3HaUNT, KOpHeM ypaBHeHua 4 (x+7)=3-x
ABAAeTCA dHCcAO0 -5, <]

B sToM npuMepe HCXOAHOE YPABHEHHEe CBEJIOCH K PABHOCHABHOMY
AuHeliHOMY YPABHeHHID, B KOTOPOM KO3(pPHOHEeHT NPH HepeMeHHOMN
OTJHYEeH OT HYyAd.

Ecau opm pemeHnn ypaBHEeHHSA MBI NPHAEM K DABHOCHALHOMY eMY
nuHefinomy ypaBHeHHMIO BHAa Ox = b, To B 2TOM cayuae aub0 HCXOAHOe
ypaABHEHHE He HMeeT KopHeli, anG0 ero KOpHeM ABjAseTcA Anoe uuciIo.

PeminM ypaBEeHHe 2x + 5 = 2(x + 6):

2x+ § = 2x + 12,
2x - 2x=12 -5,
Ox=1"1.
IlonyuenHoe ypaBHeHHe He mMeeT KopHeli. 3HauuT, N ypaBHCHHE
2x + 5 = 2(x + 6) Be MMeeT KOpHeIA.

§ 3. YpaBHeHusa ¢ o,ﬁ.Hoﬁ nepeMeHHon ‘ g



Ypasuerue 3(x + 2) + x = 6 + 4x cBoauTca K ypaBHeEuw Ox =0,
KOPHEM KOTOpOro sapiaserca awloe umucno. ChenoraresnnpHo, KOpPHEM
ypaBEeRHA 3{x + 2) + x = 6 + 4x asnserca moboe INCHO.

Yopaxgigtus

126. Haltaute KopeHs ypaBHeHHH:
a) 5x = -60; r) 6x =-50; w) 0,7x=0;
6) -10x = 8; R) ~9x =-38; 3) ~1,6x = 6;
B) Tx=9; e) 0,5x=1,2; u) 42x = 13.

127. Petnure 1mHelHOE yDABHEHHE:

1. .10 dy = L. 1 .1,
a) gx—lzs B) 4x-;’ a) gy 3’
6) §y=9; r) 5y=-—§; )?x=0
128. HalinnTe KopeHs ypaBHeHHS:
a) 5x -~ 150 =0; r) 12x - 1=35; x®) T=06-0,2x;
6) 48 — 3x = 0; X -x+4=47; 3) 0,15x + 6 =51;

B) -1,5x-9=0; e) 1,83x =54 + x; n) -0,7x+ 2= 65.
129, PeimruTe ypasnenue:

a) 2x+9=13 - x; x) 15-p=%p-1:
6) 14—y =19 - 11y; 3) l%x+4=%x+1;
8) 0,5a + 11 = 4 - 8a; n)z-%z=0;

r 1,2n+1=1-n; K) x—4x=0;

2 1,7-0,3m=2+1,Tm; a) x=-x;

e) 0,8x+14=2 - 1,6x; M) By = 6y.

130. PemuTe ypasHeHHe:

a) 3x-8=x+6; A) p-%=§+%p.
6) 7a—10 2- 4a e) 0,8-y=8,2+y;
B) -y——=3—-y, x) %x=%;

r)26 02b 41—0,5b; 3) 2x - 0,7x=0.

131. Hafiaure KOpeHs ypABHEHHA:
a) (y+4)-(y-1)=28y; B) 8x - (Tx - 12) = 101;
6) 3p-1-(p+3)=1; r) 20x =19 - (3 + 12x).
132. HadfiguTe KOpeHb ypaBHeHHA:
a) (13x - 15) — (9 + 6x) = -8x;
6) 12 - (4x - 18) = (36 + 4x) + (18 - Bx);
B) 1,6x-(x - 2,8)=(0,2x + 1,5) - 0,T;
r) (0,5x +1,2) - (3,6 - 4,5x) = (4,8 - 0,3x) + (10,5x + 0,6).
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133. Pemmute ypaBHeHMe:
a) 5x+(8x-8)=6x+ 11; B) (x-T)-(2x+9)=-138;
6) 3a - (10 + 5a) = 54; r) 0,6 +(0,5y-1)=y+0,5.

134. IIpu xaxoM 3HaYeHHN NIEepEeMeHHON 3HAYeHHe BHIpa)kenns 8b — 27
paBHO: a) 5; 6) —11; ») 1,8; r) -1?

135. IIpu xaxoM 3HaYeHHN IEPEMEHHON:
&) aHavYeHua BHIpaKeHUZ 2m — 13 ¥ m + 8 pasHE;
6) 3HauYeHHe BRIpaKeHMA 3 — 5S¢ Ha 1 MeHLIIe 3HAYEHHS BHIPAMKe-
A 1 -¢;
B) 3HaueHMe BhIpa:eHEMa 2x + 1 Ha 20 Goxnmre 3HAYEHANA BRIpAN<e-
maua 8x + 5;
I) 3Ha4eHHe X B 3 pA3a MeHbllle 3HAYCHNA BRpasKeHua 45 — 10x;
L) anajdeRue Bhipaxkenusa 9 - y B 2 pasa 6oabine 3gaveHns y?

136. IIpuy xaxkoM 3HAYEHUH ¥:
f) SHAYeHUA BHIpamenui#t Sy + 3 u 36 — y paBHH;
6) :i%attenne BHIpAXKeRnsa Ty — 2 Goabile 3HAYEHUS BHIPAKeHUSA 2y
Ha 10;
B) 3HadeHHMe BHIpKeRMa 1,7y + 37 MeHnIDe aHaveHHs BuIpaske-
ana 9,8y — 25 ra 14?

137. Pemiure ypaBHeHHe:

a) 2x+5=2(x+ 1)+ 11; B) 3y~ (y-19)=2y;
6) 5(2y — 4)=2(by ~ 10); r) 6x=1-(4 — 6x).
138. Pemnre ypaBHeHME!
a) 16(x + 2) - 80 = 12x; B) B3y+(y—-2)=22y - 1);
6) 6(1 + 5x)=5(1 + 6x); r) 6y—(y—-1)=4+ 5y.

139. VxeamuTe Bce Leasle 3HAYEHUA Y, NPX KOTOPHIX BePHO ABOKHOe He-
P&BEeHCTBO:
a) B<y<2; 6) 28 <y« 31,2.

140. Iloa6Gepure Kakoe-HHBYADL YMCIO, FAKAIOYERHOE MEKAY AAHHBIMH
uyneaxamn. PeaynsTaT saounmTe B BUAe ABONHOrO HepABEHCTBA!

1,1 . 2,3

a) 7!8 H 7’99 6) g H Z, B) —0,3 B —0,4, 1") 3 H 4.

141. OTMeTnTe B KOOPAMHATHOM niaockocTH TOUKM A(-3; 4), B(6; §),
C(5; 0), D(-3; 0).

142. YnpocTHTe BRIpasKeHHe M HaliAuTe ero 3HAYEHHe:
a) 6,8¢ - (3,6c + 2,1) upm ¢ = 2,53
6) 4’4 - (9'6 - 1,2M) np“ m= —3’50

e
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8. PeweHne 3apavy ¢ NOMOLLULIO YPaBHEHUNA

IIpu pemenmm aafau ¢ NOMOINLIO YpaBHeRuii mocTymaioT caegyio-
mum ofpasom:
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! ob6osmaualoT HeKOTOpOEe HEeH3BECTHOE UMCIAO GYKBON H, MCIOJAL- i
{ 3yd ycHoBHe 3aj3a4H, COCTABJAAIOT YpaBHeHHE;

} PeIlaloT 3T0 ypaBHEHHE;

{ HCTOJKOBHBAIOT HOJYUYeHBHIA pPesyabTAT B COOTBETCTBHH ¢ YCIIO-
; BuUeM sazavm.
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!
f,
]

3anaua 1. B xopsube 6mo B 2 pasa MeHbme AGNOK, YeM B SAIUKe.
IHocne TOro KAk M3 KOP3HHN NEepeNoXHIH B Amuk 10 abaok,
B AIDHKE UX CTANO B D pas Gonbmie, 4eM B KopsuHe. CKOABKO a6/10K
OBLJIO B KHOP3HHE U CKOJBKO B AI(HKe?

p IlycTe B Kopaune 6mulo x A6AOK, Torga B Amuxe Guuro 2x abiaox.
IMocse TOro KAk M3 KOP3UHEI NEPENOXKUIN B siquK 10 abnox, B Kop-
sune crano x — 10 abraox, a B amure craxo 2x + 10 abnok. ITo
YCHOBHID 3Qa4H B AIUKe cTaX0 B § pas Sonbvime AGKOK, ueM B KOp-
aupre. 3HAYUT,

5(x - 10) = 2x + 10.
PemumM cocTaBrenHOe ypaBHEHHe:

5x — 50 =2x + 10,
5x - 2x =10 + 50,
3x = 60,

x = 20.

CnenoBaTenpHO, B Kopaune 6n110 20 abnok.
Tax rar 2x = 2 - 20 = 40, To B amuke 6u1o 40 abnox.
OrBerT: 20 abnoxk u 40 abaor. <

3axava 2, IIpenaasHadeHHBe ANA MOCAAKH T8 CAKEHLEB CMOPOXMHEI
PEeIUMNH DACHPEASIHTh MEXAY TPeMA OpurajaMu Tak, 4ToOwl nep-
BOH OpHraRe JOCTAJOCH CaXeHIEeRP B 2 pa3a MeHbIne, YeM BTODOI,
a Tpetheilt — na 12 camenumer Gonbmie, yem nepsoit. CKOJMLKO ca-
JKeHIEeB HaAo BRAEJUTHh HepBoit Gpuraze?

P IlycTe mepBoil Gpurafie pemuAx BHIEGTHTL X caxeHnes. Torza Bro-
poit caeayeT BHIZEMHTL 2x CAXKEeHNEeR, a TpeThelt x + 12 camennes.
Obmzee umncao caxenues x + 2x + (x + 12), YTo Mo YCJOBHIO 3a1a9U
paeHO T8.
3HAUHUT:

x+2x+(x+12)=T78.
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Peminm ODOJIYYeHHOEe YpaBHeHHe:

x+2x+x+12= T8,
4x=T8 — 12, 4x = 66, x = 16,5.

ITo cMreicay 3agaun 3HAYEHHE X HOJKHO OLITh HATYDAJILHEIM “IHC-
JIOM, & KOPeHb YpaBHeHus — jApobHoe uucsiao. 3HAYMT, pacuopefe-
JHTH CAYKEHIBI YKa3aHHBIM CIIOCOOOM HeJab3sA.

OrBer: Takoe pacupefesieHue CAKEHLEB HEBO3MOXKHO, <]

145.

1486.

147.

148,

149,

150.

B ogroit kacce KHHoTeaTpa npojanu Ha 36 Gmaeros Soanure, aem
B apyroit. Ckoapko 6uNeToB Npoaaiu B KaXXaol Kacce, eClH BCEro
6s10 nponano 392 Gunera?

Ha IIapkoBoit u MosoaéxHoil yANIZAX BOCCTAHOBHJIM pPaspyIeH-
Hule B mojioBoAbLe 19 noMor. Ha IlapkoBoii 6B1JI0 BOCCTAHOBNIEHO HA
3 noma Mensine, yeM Ha Monogéruoit., Croapko goMoB GBIIO BOC-
CTAHOBJIEHO Ha KaRZoil M3 aTMX yaun?

Hepumerp TpeyroabHuKa papeR 16 cm. JIBe ero CTopoHBI DaBHH
Mex Ay cobolt, 1 KaXKkaad U3 HUX Ha 2,9 cM Goarme TpeTheii. Kako-
BH CTOPOHHE TPeYI'OJBHUKA?

IIporaxéHHocTs aBTOMOOMIBHON Tpacchl cocraBiaser 6940 M.
Bossmyio 4acTh Tpacchl 3aHHMMAIOT ABa TOHHeAdA, IJIUHA OFHOTO H3
KoTopHX Ha 17 M Goabine AnuHH Apyroro. Hafinure anuny Kaxao-
IO TOHHENAHA, €CJIM HA3eMHAA 98CTh TPACCH cocraBaseT T03 M.

Cmapunnas 3alava. N3 qeTHIpEéX XKepTROBaTesdeil BTOpPOH aAan
BABOC Gosbie nMepROTO, TPeTHH — BTPOe O0Jbille BTOPOro, YeTBEP-
Toifi — BueTBepo Gosabme TPeThero, a Bce BMecTe Aaau 132 pynmi,
CKonbKO A8 KaXALN?

HOroe paGounx uarororunu 86 geranell, npuyéM nepeulii H3roTOBUN
Ha 15% petaneil Gonpine, wem BTOpOit. CKONBKO AeTaneil msroro-
BHA KayKauill paboumii?

IIpu6rine, moaydeHHas ¢upmoi 3a
nepBLie ABA KBAPTANa TEeKYINero ro-
xa, coctasuna 126 000 p., npuuéM
npubeinbL, DOJAYYEHHAs BO BTOPOM
KBaprane, 6bina Ha 10% BLIme, yeM
B ntepeoM. Kakyio npudeine noayun-
Ja aTa pupMa B IIePBOM KRapTaje?

Tpr WKOALI NOAYVINIH 70 KOMIIBIO-
TepoB. Bropaa mnmxona noayumna
Ha 6 KoMIObIOTEPOB Gosbine NepBOi,
a TpeTha — Ha 10 EKoMORIOTEpOR
foapme Bropoii. CKOJIBKO KOMOBLIO-
TepPOB MONYYMJIA Kaxgas IIKoaa?

§ 3. ¥YpaBHeHWa C OAHON NepeMEeHHON
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151. Ha cBaTep, manky M mapd uspacxoaosann 555 r mepern, npuaéM
Ha MIAaNKy YILTO B 5 pas MeHBIIe IMepCTH, YeM Ha CBATep, XK Ha § T
6onbme, 9eM Ha mapd. CKOABKO IepCTH HBPACXOAOBATH HA KAXKI0e
usaenue?

152. MoxxHO Jau pacmonoXmTh 158 KHHr HA TPEX HOJKAX TAK, YTOOH
Ha mepBoil moaxe OLLIO Ha 8 KHHT MeHbIe, YeM Ha BTOpol#, M Ha
5 kaur Goapme, YeM HA TpeTheil?

153. MoskHo a1 59 GaHOK KOHCepPBOB Pa3IOKHTD B TPH AN{MKA TaK, TITO-
61 B TpeTheM OnLno Ha 9 6aHoK Gonblle, YeM B IePBOM, & BO BTO-
poM — Ha 4 §aHKM MeHbIle, YeM B TPETheM?

154. Ha ogHOM cagoBOM y4yacTke B 5 pas Goaboie KYyCTOB MAJHUHEL, UeM
Ha ApyroM. ITocse TOro KAk ¢ IepBoro y4acTka nepecagiyji H& BTO-
poif 22 xycra, Ha 000HX YYACTHAX KYCTOB MAJMHHEI CTAJO TTOPOBHY.
CKoJbKO KycTOB MAAHHE OBIO HA KAXKAOM y4dacTrKe?

155. 3a 9 u Do TeueHHUIO PEKH TEMAOXO0J NMPOXOAUT TOT e NYTh, UTO 38
11 u nporuB Teverusn. Haliaute cofcTBeHHYIO CKOPOCTS TEILIOX0AA,
€CJIM CKOPOCTL TeYeHUA peKH 2 KM/d.

158. ITo mocce HAYT ABe MAIMAHE ¢ OZHOH M TOM e cKopocThIO. Ecnu
nepBas YBeJHYHT CKOpocTh HA 10 XM/4, a BTOpaA YMEHLIOIHT CKO-
pocTh Ha 10 KxM/4, To mepBas 3a 2 U Npo#AET CTONBLKO Ke, CKOJIBKO
Bropas 3a 3 4. C Kakoil CKOPOCTBIO HAYT ABTOMAIIMHEI?

157. Cmapunnas zadava. ITocnan genoperk u3 Mockew B Bonmoray u Be-
JICHO €My OPOXOZHTH BO BCAKUl aeHs no 40 péper. Ha caeaylomnik
AeHBb BCJeA eMy OB OCHaH APYroil YesoBeK W BEJIGHO €My NpOXo-
AUTL 1o 45 BépeT B Aenb, Yepe3 CKOMBLKO AHed BTOPOA NOrOHHT
nepeoro?

158. /Ina pemorTa mKoaw npubeina Opuraga, B KOTOpoil GBLIO B
2,5 pasa Gonpmre MalApoB, YeM IJIOTHHKOB. Bekope nmpopa6 BKIK-
quna B OpUragy emié 4eTHIPpEX MAJAPOB, A ABYX ILIOTHHKOB IepeBRén
Ha Apyroil o6keKT. B peayabraTe ManaApoB B GPHraze OKABAIOCH
B 4 pasa 6Gonpme, 9eM NAOTHAKOB., CKONBKO MAJNAPOB B CKOMBKO
IIOTHUKOB BeLIO B Gpuraje nepsoHAuaANbLHO?

159. (das pabomuw ¢ napax.) B knacce yauTed ... ydamuxces. OTraoltte-
HHE YHCJIa AeBOYEeK K YUCAY MaJBUMKOB paeHo 5 : 4. CKOABKO Je-
BOYEK M CKOJALKO MAJLUHKOB YYUTCH B Kiacce?

1) BracCEUTe, KaKHWe YHCAA, COOTBETCTBYIOIME CMBICHY 3ajauu,
MOJKHO NOCTABHUTE BMECTO MHOI'OTOUHUR.

2) Ilpeanoxxkure APYT APYrY 3aKOHYMTH PeleHHe AN OAHOIO H3
HANNeRHILIX YHCen,

3) O6cyauTe monydeHHEe OTBETHI.

160. B xopsune 6ru10 B 2 pasa MeRbIle BUHOrpaga, yeM B amuxe. Ilo-
Clle TOT'O KAK B KOP3MEY A06aBMAH 2 KI, B Hell cTano BHHOrpaja

Ha 0,5 xr Goabine, yeM B amuke. CKOJIBKO BHHOIpaaa GO B KOp-
auHe?

Tm BoipaxeHua, TOXAECTBA, YPABHEHWA



161. Oaun apbys Ha 2 Kr Jerye, yeM Apyroit, u B 5 pas jerue, YeM Tpe-
i, [lepBeift u TpeTuit apbysr BMecre B 3 paaa TaKeldee, 4eM BTO-
poii. Haliaure Maccy xakzaoro apfysa.

162. B apyx Memxax 6rino mo 50 xr caxapa. ITocse Toro Kax u3 0XHOro
MelllKa B3aAM B 3 pasa Goianlue caxapa, YeM U3 APYroro, B HéM
OCTAJIOCE B 2 pa3a MeHbINe CAXApA, YeM B ApyroM. CKOJBKO caxapa
OCTAJNIOCH B KAXKIOM MemKe?

163. IlocTpoiiTe B KOOPAMHATHOM IJIOCKOCTH TOUKY, ¥ KOTOPOii:
a) afcoucca paPrHa 3, 4 ODAMHATA NPOTHBOMONOMKHEA abcnucce;
6) abcnucca paBHA —2, a OpDAUHATA HAa eAHHEHNY Goabine;
B) abcnucca paBHa 1,5, 8 OpAMHATA HA eIWHAHLY MeHBIIE;
r) abcumcca pasHa 6, a opaAMHATA — OPOTHBONOJNOMCHOMY YHCAY.

164. ITocTpofiTe B KOOPAMHATHOMN MIOCKOCTH OTpPe3ok MN, 3Had Koop-
AUHATH ero RoHNoB: M(-1; 4) u N (2; -2). HaiiaaTe KOOPAMHATH
TOYeK IepecedeHUA STOTO OTPe3Ka ¢ OChI0 X M C OCBHIO ¥.

165. Haitaure sHauenne Buipaxenud —0,5(7d — 12q) - (8,4a — 14d) npn
a= _10) b = —60

166. CpaBruTe ¢ HyJIéM 3HAYEHNE BLIPDAYKEHHA:

. \ 17% - 17%
a) -3,62.1,7; B) 42,-;— 535; o) T;
6,4- s% 1- 2%
6) (-2,88) : (-0,9); ry ——; e) .
8 1
1+ 25

KOHTpO.I'Ibele BONPOCHI U 33a0aHNA

ChopMmynupyiTe onpeaeneHue KOPHS YpaeHeHUs. HBNReTcs an yuc-
no 7 kopHeMm ypasHeHus: 6x = 42; Ox=11; (16 - 2 - 8)x = 07

HYTo 3HaunWT pewnTb ypasHeHwe? PewwuTte ypasHeHue: 6x =-12;
x-2x-6=0, fx-4x=6 + x.

Kakve ypaBHeHWs Ha3wiBAOTCA PaBHOCUNbHBIMW? ChopmynupyiaTte
CBORCTBA ypasHeHWH. MpueeanTe NpuMep ypaBHEHWA, PaBHOCWUNb-
HOrO ypasHeHwo: bx—-1=3; 0,2x=1,1; 3x-4x+6=0.

Hahte onpeneneHns NUHENHOro YPaBHEeHMA C OAHON NEePEeMEeHHON.
MpueeauTe npumepbl.

B kakoMm cnyyae ypaeHenwe ax =b UMeeT eAVHCTBeHHbLIA KOPEeHb;

nMeeT DECKOHEYHO MHOrO KOPHEeH; He nmeeT kopHen? lMpuseauTe
npuMeps!.

3. YpasHeHWn ¢ OOHOW nepemMeHHON
o § P hil p ‘ 35




9. CpeaHee apudmertrnueckoe,
pa3max ¥ Mmoaa

IIpu usyuvenuu yuebHolfi HarpysxkM yuaniuxcs BHLAEJNAH TDYINOY
u3 12 ceMukaaccEEKoB. HX mONpocHIN OTMETHTh B ONpedeaéHHBIN AeHE
BpeMdA (B MHHYTaxX), 3aTpPaYeHHOE Ha BHIIOJHEHHE AOMAINHErC 3aJaHWA
no anxredpe. Ilonyunnn Taxkwe JaHHEIE:

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

Hmes 3TOT pAx HOAHHBIX, MOXMKHO OIPEAEJNTb, CKOJIBKO MHHYT
B CPeAHEM 3aTPATHNM ydyalguecs Ha BRINOAHeHHe AOMAINHErO 3aJaHUA
no anrebpe. [Ina aroro HAaO CAOMKNTE YRASAHHBIE 12 ynces ¥ CYMMY pas-
ZenuTh Ha 12
23+ 18+25+20+25+25+32+37+34+26+34+25 _ 324

12 =3z = 27

Yucno 27, nonyueHHOE B Pe3yNbTATE, HASHIBAIOT CPeONUM apudme-
muyecKuMm PaccCMaTPUBAEMOrO PAAA YHUCEN.

OT HeJieHHA CYMME 9THX WIICEH HA YHCIO0 CHATASMEIX. - .

T e I AT e e

Mu HamnM, YTO Ha BHIOOJHEHHE AOMAINHEro 3ajaBusa mo anrebpe
yyalluecAa 3IaTPATHNAH B cpegHeM mo 27 mun. IIpoBoas aHANOTHYHEIE
Hal/ofAeHHA 3A 2Toll rpynnoil yuanimXxcA, MOMHO IPOCHeAHUTE, KAKOBa
Opina cpesHsAA 3aTpATA BPeMeHHM HA BHIMOJHEHHe AOMAIIHErO 3aJaHHA
no anrefpe B TeueHHe HefleIM, CPABHUTH CPEeAHIO 3ATPATY BpDEMEHH
HA BHIIOJHeHHMe B Kakoil-mufo AeHsr AOMAIOHHX 3afaHAN mo ainrebpe
H DYCCKOMY ASHKY H T. NI. 3aMeTHM, 4YTO AJIA CepLE3HHIX BBEIBOIOB
O 3arpYXeHHOCTH YYAIMMXCHA JOMAIDHHMH 3aZAHHAMH Heo0XOAUMO BBI-
JenuTh Ana HabawoacHUH 3paudTensHo 6éapmylo rpynny, ueM 12 ge-
JIOBEK.

Cpeanee apudMeTHYeCKOe NpeAcTaBAAeT coboll To 3HaueHHe BeJiH-
YHHBI, KOTOPOE NOJYYAETCA, KOrga CyMMa Becex HabuiofaeMEIX 3HaYeHHA
MBICTIEHHO paclpefesfAeTCs MOPOBRY MeNAY egMHHUDAMH HalaioaeHHA.
Hanpumep, BRIYHMCAHNB cpegHee APA(PMeTHUECKOe YAOSE MOJOKA, HOJIy-
YeHHBIX 3A CYTKH Ha depMe OT BeeX KOpPOB, MR HAKASM TOT YA, KOTO-
puiit nonyunau 6m Ha depMe B ITH CYTKH OT OAHOR KODOBH, ecay 6k Bee
KOPOBBEI AABAJIM OOHMHAKOBOe KOJNHMYUECTBO MOJIOKA, T. €. HAWAEM cpegHe-
CYTOUHHI yA0# MonOKa HA depMe oT OAHOHK KOPOBBEI. AHAJOTHYHO HAXO-
OAT CPeAHIOW YposkalHOCTD NiieHUNEH! ¢ 1 ra B paitoHe, cpeHIO BHIpa-
6orky palouero GpHTaZE 34 CMEHY M T. IL

W BuipaxeHun, ToxaecTsa, ypasHeHns



S8aMeTHM, YTO MHOrAA BHIYUCIEHHE CPEAHEr0 ApPMGMETHYECKOro He
raét monesnoit mudopmanun. Hanpumep, HenmelecooOpaszHO HCIOIL3O-
BATEL B KauecTse 000010aInero NoKasaTes1sa CPpeAHIONn YPOoKANHOCTD 3ep-
HOBBIX 1 §axX4eBHIX KYJALTYP B (epMepcKOM X03diicTBe, cpeaanii pasMep
o6yBU, KOTOPYIO HOCAT YYAIMECH IIKOJKL.

B paccMOTpEHHOM HNpuMepe MhI HAIILJIH, YTO B CPeAHEM ydalouecs
3aTPATHJM HE BBINOJSHEHHME AOMAINHErD 3ajaHudA no anrefpe mo 27 MmH.
OgHakro aHaju3 NPHBEAEHHOTO DAMA JAHHLIX MOKA3LIBAET, YTO BPeMA,
3aTPAYeHHOe HEKOTOPBIMH YYAIIMMMCH, CYIIECTBEHHO OTIHYAETCA OT
27 Mun, T. e. or cpeaHero apudmMernyeckoro. HanGonmpmuih pacxon pa-
BeH 37 muH, a HauMeHbmuili — 18 Munr. PasHOCT, MeRAy HAUGOJBIIHM
H HamMeHBIOIHM PAaCXOAOM BpeMeHH cocTaBasgeT 19 Munr. B a10M cayuae
FOBOPAT, YTO pPa3max paAaa paseH 19,

PasMAXOM PEAA THCOX HASHBAGTCH: paanoc'rs ueamy nanﬁom,-
INHNM ¥ HAMMEHBIIAM B3 9THX THCeT.

Pasmax paza HaXofAT, KOrAa2 XOTAT ONpefeIUTh, KAK BEJMK paa-
6poc aanEwX B paay. Ilycts, manpumep, B TeueHHMe CYTOK OTMEYaaH
KaXkALI 49ac TeMIlepaTypy BosAyxa B ropoge. Jlna mosayueHHOro psAjaa
AAHHBIX IIOJIE3HO He TOJABKO BHIYHCIUTE CPeAHee apudpmMeTnuecKoe, OKa-
3plBalOlee, KAKOBa CPeHECYTOYHAA TeMOepaTypa, HO M HaliTu pas3Max
PAZa, XapaKTepH3yOIIHil KodefaHue TeMIepaTypH BO3AyXa B TeueHHe
3THX CYTOK.

IIpn ananuse cBepeRHil © BpeMeHH, 3aTpa4eHHOM CeMHKJIACCHHKA-
MH Ha BBLIIOJHCHHE AOMAINHEro 3aXaHUA no aaredpe, HAC MOTYT HHTEpe-
COBaTDL He TOALKO CpeAiHee apHPMEeTHYECKOS M PasMax NOJYUYSHHOTO PAAA
AaHHEIX, HO H ApyrHe nokasareau. UHTepeCcHO, HAIPHUMED, 3HATL, KAKOH
pacxoi BPeMeHH HABJAETCA THINMYHRIM JJAA BHIACACHHOH rpynmnel yda-
IMUXCA, T. €. KAKOe YIICJ0 BCTpedaeTesd B PAAY AAHHKIX damie Bcero., He-
TPYAHO 3aMETHUTL, UTO TAKUM THCIOM ABAACTCA uwmeno 25. I'osopAT, uTo
yncao 25 — mo0a paccMaTpUBAEMOro paaa.

Mogoit paga umcen munae-rcs qnc.uo, uo'ropoe BCTPEUAETCH

PR L R WG T ST L TR RSO R Rt 23

Psaa uncen MoxeT HMeTh (ojlee OAHON MOABI, & MOKET He HMeThb
MOAH coBceM. Hamnpumep, B paay aucen

47, 46, 50, 52, 47, 52, 49, 45, 43, 53, 53, 47, 52
ABe MOABI — 3TO ymcyaa 47 M 52, Tak Kak KaKJA0e M3 HAX BCTPEYACTCH
B PAAY O TPH Pa3a, a OCTAJbLHEIe YHMCJIA — MeHee TPEX pas.

§ 4. CraTtucTudeckne xapakTepucTuku
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B paxy uucen
69, 68, 66, 70, 67, 62, 71, 74, 63, 73, 72

MOABI HET,

Moay paza AAHHKX OOLIYMHO HAXOASAT, KOrAA XOTHAT BRISBUTE He-
KOTOpHIH TUNWYHEIA mokasatens, Hanpumep, eciH H3yualoTca AaHHBIC
0 pasMepax MYXCKHX COpOYeK, NpPOJAHHEIX B ONpeAeNéHHLIR JAeHb
B YHHMBepMare, 7o yaAo0HO BOCNOJNB3OBATLCS TAKHM IIOKA3ATENEM, KAK
MOAA, KOTOPHIA XapaKTepusyeT pasMep, MNOAb3YIOINHIICA HAHGOIBMHM
copocoM. CpenHee apudMeTmuecKoe B 3TOM Clydae He AAET NONe3HOMN
nEQopManwun. Moga apaserca Hanbosee NpHeMJICMBIM [IOKA3ATENEM IIPH
BHIABJI¢HHH pachacoBKH HEKOTOPOro TOBApa, KOTOPOi oTaAIOT Dpegnoy-
TeHHe NOKYIIATeNIH, IeHEl Ha TOBAP JAHHOTO BHJA, PACNIPOCTPAHEHHOHN HA
PHHKE, H T. IL.

Pacemotpum emré mpumep. Ilyerh, npoBeas yuér aeraneif, H3ro-
TOBJEHHBIX 3a cMeHY pafounmMm oxuolt Gpuraanl, DOXYYHAH TAKOK pAA
BAaHHBIX:

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

Haiiném ana mero cpeaHee apudpMeTHUecKoe, pasMax M Moay. Hias
aToro yAofHO NpeABAPHTENBHO COCTABHTEL M3 NMOAYYEHHHIX JAHHEIX Yno-
prOouennbill pad yucen, T. e. TAKOH PAA, B KOTOPOM KAXKA0e NOCAEAYIO-
oiee YHCJIO He MeHbire (Mau He Oonbime) npeariayinero. IloayunM

35, 35, 36, 36, 36, 36, 36, 36, 36, 36,
317, 37, 37, 37, 88, 38, 38, 39, 39, 39, 39.

Briuncaun cpeguee apudMeTHYECKOE:

36-2+36-8+37-4+38-3+39-4_ 776
21 21

Paamax pazna paeex 39 — 35 = 4. Moaa garHOTO paaa paBHA 36, Tak
KaK uuciao 36 yaire Bcero BCTPeYAeTCH B 9TOM PAXY.

HAraxr, cpeguas BupaboTka paGouux 3a CMeHY COCTABJISET NPUMEPHO
37 netaneit; pasnuune B BHpaboTKe pabouux He mperocxoauT 4 xerasei;
THnu4YHOY ABAAeTcH BHIpaboTka, paBHaA 36 geranam.

Cpeanee apudmeTHUeCKOe pPAAA UYHCEI MOMET He COBOAAATL HH
¢ OOHVM U3 IHCeN PAAA, & MOJia, eCJH OHA CYIIeCTBYeT, 00a3aTeJbHO CORB-
nanaer ¢ ABRyMA mau Gonee umeaamMu paga. KpoMe Toro, B OTIHYHE OT
cpeAHero apudpMeTHYECKOTO IOHATAES «MOJas OTHOCHTCHA He TOABKO K IH-
CNOBHIM JAHHHIM, Hanpumep, npoBeis ONpoc yYaiQHUXCH, MOMHO IOJIY-
YHTL PAA AAHHEIX, [OKA3HIBANIINX, KAKHM BHAOM CHOOPTA OHHM NpeA-
TMIOYUTAIOT 3AHMMATLCR, KAKYIO M3 PasBIeKaTEeJbLHBIX TeJeBM3HOHHBIX
OporpaMM oHM cuHMTalOT Hanfoxee naTepecHOl. Mogoit 6yAyT cay:KuUThL T
OTBeTH, KOTOPHeE BCTPEYAIOTCA YAINe BCero. ITHM M OOGBACHAETCHA CAMO
Ha3BAHHE ¢MOAAS.

Tm BbIpaXxeHusi, TOKAECTBA, yPaBHEHUN

= 317.



Takue XapaxkTepUCTHKH, KAaK cpedHee apHbMeTHYecKoe, pasMax
H MOMAa, HAXOJAT NPUMEHEHWE B cmamucmuxe — HAYKe, KoTopasd 3a-
HEMaeTCA moayueHueM, ofpaGoTkoit H aHANMM30OM KOJAMYECTBEHHBIX JAH-
HBIX 0 PasHOOOPAIHKIX MACCOBHIX ABJEHMAX, IPOMCXOAAINNX B IIPHUpOAE
u obmrectBe. COBO «CTATHCTHKA» NPOHCXOAHUT OT JATHHCKOIO CJHOBA
status, KOTOpOe O3HAUYAET +COCTOAHHE, NOAOKeHEe Bemielts . CTarucTuKA
H3yYaeT YUCIEHHOCTEL OTASJNLHLIX IPYII HAaceNeHNsa CTPaHE U eé peruo-
HOB, NIPOH3IBOACTBO ¥ noTpebieHHe pasHOOOPA3ZHHIX BHAOB IPOAYKIIMH,
HEPEBO3KY FPY3IOB M MMACCAKHPOB DASAMYHBIMH BHIAMHM TPAHCHOPTA,
HpUPOAHBIe PECYPCEL M T. . PeayabTaTH CTATHCTHAYECKUX HCCAeROBAHUMN
HIMPOKO MCMOALIVIOTCA ANA NPAKTHYECKHX H HAYUHBLIX BLHIBOAOB,

JoRaxuetus

1687. Haiigure cpennee apudMeTHYeCKOe M PA3MaxX pPAAa YHCEN:
a) 24, 22, 27, 20, 16, 31; B) 156, 17, 19, 25, 17, 15;
6) 30, 5, 28, 5, 28, 30; r) 40, 35, 30, 25, 30, 35.

168. HaiizuTe cpeanee apudpMeTHYecKoe, pasMax M MOAY PAAA YHCEJ:
a) 32, 26, 18, 26, 15, 21, 26;
6) 21, 18,5, 25,3, 18,5, 17,9;
) 67,1, 68,2, 67,1, 70,4, 68,2;
r) 0,6, 0,8, 0,5, 0,9, 1,1,

169. Haiigure cpenHee apudMeTrHdeckoe, pasMaX M MOAY PAAA HUMceJ:
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 M3MEHHTBHCHA PASMAX U MOAA PAfS HHCeN, ecan:
4) ZCHCJHUTE €r0 YHCAOM, NPEBOCXOAAINUM BCEe OCTAJIBHBIE]
6) BRINEPKHYTH M3 HEr0 4YMCJO0, MéHbIlee BCeX OCTAJBHBIX;
B) JAONONHHTDH 670 YMCIOM, PAaBHHM HaubonbimeMy ms umcen?

[
)
[y

B Tabaume MOKa3aH DPACXOR SJEKTPOIHEPIHHM HEKOTOPOHM ceMbél
B TeYeHHE roja:

Mecan i |lo|lmlv|v |vijvm|viml x| x | x1|xno

Pacxon
ms%u:pm, 85 |80 | 74|61 | 54| 84|82 |32|62178| 8182

Halignre cpeARHH eXeMeCAYHEIE PACXON JJIEKTPOSHEPrHH STOH

ceMbéil.
§ 4. CratucTrnyieckne XapakTeprucTUKKn ] 39



172. B Tabnune OpHBeAeHH JaHHBIE 0 OPOAAKe B TeUeHHE HeAeNH Kap-
= rodens, 3aBeaEHHOro B OBONIHYIO HAJNATKY:

aprogens, ur | 276 | 286 | 250 | 200 | 206 | 315 | 325

CxrosapKo Kaprodesna B cpeiHeM NPOJABANH €KeAHEBHO B dTY He-
Aeao?

Cpeanee apudMeTHUeCKOe DAJA, COCTOAIIETO M3 XECATH dMHCed,
paBHo 15. K sTomy paay npunucans uncao 37, Wemy paBHO cpeA-
Hee apudMeTHYECKOe HOBOTO PAAA YHCEeNR?

Cpeznee apudMermueckoe psaaa, COCTOANIEro U3 AeBATH wHUCeN,
paBHO 13. U3 aroro paana Bruepkayau uncnao 3. YeMy paBHO cpen-
Hee apHu(MeTHYeCKoe HOBOTO pAZa uucen?

[178.] B paay uucen 2, 7, 10, __, 18, 19, 27 ogHO YHUCI0 OKA3AIOCE CTED-
ThiM., BoceTaHOBHTe ero, 3HAA, YTO cpefiHee apudMeTHUECKOe ITOTO
PAAa uucen paerHO 14.

[178. (O.as padomut 6 napax.) B papy ancexn 3, 8, 15, 30, __, 24 npony-
meHo OAHO umucyo. Haitaure ero, ecnu:
a) cpenHee apudMeTHYeCKoe pPAAA PABHO 18;
6) pasmax paaa paseH 40.
1) PacopenennTe, KTO BRINONHSAET 3afZaHUe &), a4 KTO -— 3aja-
Hue 6), ¥ BHIIOJHHTE HX.
2) IIposephTe APYTr ¥ APYTa NPABHJILHOCTE BLIMOJHECHUS 3aXaHU,
3) O6cyanre, nouyeMy B 3adaHuu 6) NOJYUAIOTCA ABA OTBETA.

177. B tafaune nmoxkasaHo YHCJIO AeTajeli, H3rOTOBJICHHEIX 3a CMEHY pa-
Oounmu opHol OpHraAn::

1 Heanos as T | CeménoB 45

2 Jlgaapes 42 8 JIvern 42
3 Hnene 36 .9 | Anpgpees 40
4 BepemxHoii 45 10 Ilomop 47
5 Eropoe 48 11 | Cypxos 39
8 Ierpor 45 -

dna npeacrapaenHEoro B tabamme paaa yucesa HaliiuTe cpenHee
apandMeTHUeCKOe, padMaXx B Mogy. KaKoB CMEICT KaXAoro U3 aTuX
noKasareneit?

:O_m Buipaxenva, TOXAECTBa, ypasHeHnA



178. Ha copeBHOBAHMAX IO (PUIrYPHOMY KATAHUIO BRICTYNJeHHe CIOPT-
cMeHa OBIIO OOEHeHO CleAYIOIMUMH GannamMu:

5,2, 5,4, 5,5, 5,4, 5,1, 5,1, 5,4, 5,5, 5,3.

Jdng oonydeRHROrO pAza uucea HaliiuTe cpeAHee apudMeTHUECKOE,
pasMax ¥ Moay. YTo xapaxTepuayeT KaxxAblil U3 dTHX noxasaremeit?

179. B arrecrare 0 cpeameM o0pa30BAHMH Yy YeTHIDEX Apy3elt — BI-
NYCKHHKOB IIKOJK — OKASAJHCHL CAeAYIOIINe OLeHKH:
Hnvun: 4,4, 6, 5,4, 4,4,5,5,5,4, 4,5, 4, 4;
Ceménos: 3, 4, 3, 3, 3, 3,4, 8,3,83,8,4, 4,5, 4;
Ilonos: 5, 5,5, 5,5, 4,4, 5,5,5,5,5,4, 4, 4;
Pomanos: 3, 3, 4,4, 4,4,4,83,4,4, 4, 5, 3, 4, 4.

C KakuM cpeZHMM 6anfioM OKOHYMJ WIKOJAY KadAbli H3 Apyseii?
VYkaxxkuTe HamboJee TUNMYHYIO ANA KAKAOTO U3 HUX OLEHKY B
arrecrare. KakHe cCTaTHCTHYEeCKME XAPDAKTEPUCTHKH BHl HCIOIb3O-
BAJIH TIPH OTBeTe?

180. B ¢epmMepcroM Xo03siicTBe OTBeleHE! MO NIIEHUIY TPH YIaCTHE,
nAomAaAM KOTOPHIX paBEM 12 ra, 8 ra u 6 ra. Cpeanas ypoxaii-
HOCT: HA NEePBOM ydacTKe cocTaBaseT 18 o ¢ 1 ra, Ha BTOpOM —
19 o c 1 ra, ma TpetheM — 23 1, ¢ 1 ra. Yemy paBHa cpeaAHAR yDO-
KANHOCTh NIIeHHIK B 3TOM XoaalicTee? MoxHo nm HaltTu cpea-
HIOK YpO:XallHOCTP INIIEHHIK, BBIYHCINB CpeaHee apudpmMeTHue-
ckoe uncen 18, 19 u 237

181. ITpoBeasa yuéT uucia 6pakoBaHHLIX Zerajelf B 10 AmuKax ¢ oguHa-
KOBHIM YHMCJIOM HeTaJelN, HNOJNYUNAN CeayIomull pax NaBHHX!:

1,2,2,3,1,0,2,1, 3, 2.

Haitiaure Axa 2T0ro pasa cpeaHee apudMeTHYecKoe, pasMax
H MoZay. UTo XapakTepH3yeT K&XKANH B3 5THX moKasaTeneit?

182. Kamapiit u3 24 yuacTHHKOB COpeBHOBAHMIY 1O cTpeable NpPOU3BEN
no AecATh BHICTpenop. OTMeuada BCAKHE pa3 uucaOo momaxaHuii
B IeNb, DOJYINIH CHAEeAVIONHA pAA AaHHBIX:

6,6,6,6,83,7,6,8,5,4,9,7,7,9,8,6,6,5,6,4, 3,6,5.

Haiiaure ana sTOro paga pasMax M Mogy. UTo XxapaKTepH3yeT KaX-
OBl U3 3THX HOKA3aTenei?

183. B tabnune 3anucaHbl Pe3yJbTATH €XeAHEBHOTO H3MEePeHHA B HOJ-
AeHb TeMIEPATYPhl BO3AYXA B TedeHHE NEpPBOH XeKaAbl MapTa:

Umcsowecana | 1 | 2| 8 | 4 [ 5 | 6 | 7| 8|9 |10
Temmeparypa, °C | -2 [ -1 | 3| 0 | 1 | 2 | 2 | 8 | 4 | 8

HaitauTe cpeaHION TeMOepaTypy B NOJAeHb B aTY AeKaay. CocTaBb-
Te Tabmuny oTKNoOHeHRnit OT cpeaHell TeMuepaTyphl BO3AYXA B MOJ-
AeHb B KakAelil na aHell mexansnl.

§ 4. CTatucTM4ECKne XapaKTepucTUKu 1 41



184, (3adava-uccaedosanue,) Cpeauni#t Bo3pacT COTPYAHHKOBR OTAENA
KOMILIOTePHON! BEPCTKHU, B KOoTOpoM paGoranm 12 yenopex, cocTas-
aan 30,5 roga. ITocne Toro kax u3 OTAeJa yBOJMICHA ABAILATHIAET-
Hudt Oner u Ha ero Mecto npumén rops, cpeAHAH BO3PACT COTPYA-
HHKOB OTAeNa cTan coctaenarsk 31 roxa. Cxoxeko mer Hropio?

1) BricKaxXuTe NpeANONoKeHHe o BoapacTe Hropa.

2) HaiiauTe NepBOHAYANBHYI0 CYMMY BO3PACTOB COTPYAHHMKOB
OTHeNa.

3) OGosnaums BospacT Viropa uepes x (ner), Hatkgure Kakoit crana
CyMMAa BO3pPacTOB COTPYAHUKOB OTAENA.

4) BripasuTe uepes X, KAKHUM CTaJ cpeAHHli BO3PACT COTPYAHUKOB
oTHena.

5) CocraBrTe ypaBHeHHE U PELIUTE €ro.

8) IMoaTeepauNOCH JK Ballle IPeANONOXKeHrAe o BoapacTe Mropsa?

185. Kgury B 296 cTpaHuUD Y4eHMK NDOYWMTAJ 38 TPH ZHA. Bo BTOpOit
JAeHb oH mpounTtan Ha 20% Goaeme, ueM B Oepeuliil, a B TpeTuif —
Ha 24 crpannum Gonsure, ueM BO BTopoift. CKOABKO cTpaHMn Tpo-
YUTAN YIeHHUK B IIepPBLIA AeHL?

10. Meguana kak crtatucTuuyeckas
XapaxKTepucTmka
PaccMoTrpuM emé oaHy CTATHCTHUECKYIO XADAKTEPHCTHKY.

HauméM ¢ npumepa. B Tabinue nmoxasaH pacxof 3JeKTPOSHepPruu
B SHBApEe XUNLIAMH AeBATH KBADPTHD!

HoMeD KPapTEpE 1 248 {4} 6 | 6 1T 8 g

PacxoR SXexTpo-
sxopreM, xBr * ¥ 85 64 78 93 72 21 72 75 82

CocTaBUM 13 AAHHEIX, OPUBEAEHHKIX B TAGIHIIE, YIOPAAOUEHHBIH pA:
64, 72, 72, 75, & 82, 88, 91, 93.

B moayuenHom ynopsazoueHHOM pAAY AeBATh uucesa. HeTpyaHo 3a-
METHTDb, UTO B CepeAuHe PAla PACIIOJIOKEeHO YUCAO T8: ciepa OT HEro aa-
NUCAHO YeThIpe YHCJAa M CIpaBa MeTHIPEe YUCHA,

ToBopAT, 4TO uncao 78 ABAACTCA CPEAMHHEIM UHCIOM, MIH, HHAYE,
Meduanoli, pacCMATPHBAEMOTO YIODAAOYEHHOrO paja uMcea (OT JaTHH-
cKOro ciaoBa mediana, KOTOpoe 03HAMAET «CpeAHees). ITO YUCIO CUNTA-
10T TaK:Ke MeAMAHOU HMCXOXHOIO pPAAa XaHHEIX.

m BbipaXeHns, TOXAeCTsa, YPaBHEHNA



IIpuseaém Tenepr apyroll npumMep. IIycrs npu cfope AAHHBIX O pac-
XoHe IJEKTPOSHEPIrUM K YKAIAHHEIM ACBATH KBapTHpaM fo0aBmiy emd
aecaryo. Iloayunau Takyo Tabauuy:

Homepxsaprmpu | 1 | 2 | 8 | 4 | 6 | 86 1 7 { 8 | © | 10

mpl‘ll“ 'I mm.n‘ 85 |64 | T8 [ 03 72 |91 | T2 | 76 | 82 | 83

Tak Xe KAK B HepBOM cAyuae, NPEACTABHM INOAYUYEHHEIe JaHHBIE
B BUAe YOOPAAOMEHHOIO pAgS YMCeN:

64, 72, 72, 75, 78, 82, 83, 85, 91, 98.
B 3TOM YHCIOBOM PAAY 4ETHOE MMCJIO MISHOB H MMEIOTCA ABa YHCJA,

pacnoJiodeHARe B cepeanEe paaa: 78 u 82. Haliném cpenuee apndpMeTn-
78+ 82
2

YeCcKoe ITHX UNCceN: = 80. Yncno 80, He aBaAACH WieHOM DAAA,

paaﬁnaae'r 2TOoT PAA HA ABe OAHHAKOBREIE 10 YHCJIEHHOCTH I'PYIONEI — cle-
BA OT HEro HAXOAATCA NATH YJI€HOB DAAA WU ClIpPpaBa TOXe¢ IATH YHJICHOB

paga:

80

64, 72, 72, 75, 78, 82, 88, 85, 91, 93.

l'opopaTr, uTo MeamaHo# paccMaTpUBaeMOro YHIOPAAO4YEHHOrO pPsAAa,
& TAKKe HCXOAHOrO pAXA AAHHEIX, IaOMCAHHOrO B Tabaune, ABadeTcA
gucao 80.

Mezuamot ynopagoueHHOro PAAA UHCOR C HEUSTHLIN THONOM
WICHOB HASHIBACTCH YHMCAO, SANNCAHHOS IIOCOPOANES, & MOXEA~
BOfl YIOPAXOUEHBOIO PAMA THCH ¢ TSTHHM THCIOM TAEHOB HA-
SHIBAETCH cpemme apH@MeTHIecKOe ABYX WHCEN; SANNCAHNBIX
Meananoit nponanomoro pAXS MHCeJ HASLIBASTCA MEANAHA [
COOTBOTCTEYIONIONO YNODAAOUEHHOTO DAgA.

Ecnu B ynopaao4eHHOM YUCJIOBOM DAZRY CORepXHTCA 2n — 1 uneHoB,
TO MeAHAHOH pAfa ABNAeTCHA n-if uieH, TAK KaK 1 — 1 “wWiIeHOB CTOHT H0
n-ro wieHa U n — 1 wi1eHOB — mocJe n-ro wieHa. Ecau B ynopAaoYeEHOM
YUCAOBOM PAAY COREPKUTCH 21 WIeHOB, TO MeAUAHONR ABNsSeTCA CpefHee
apudMeTHUECKOE WIEHOB, CTOAIIMX Ha n-M M1 n + l-M Mecrax.

B KaxgoM H3 pacCMOTPeHHRIX BhIle IIPAMEPOB, OIPEAESTHB Me-
AHAHY, MBI MOX{eM YKA3ATE HOMepa KBAPTHD, AJH KOTOPEIX PACXOX JJeK-
TPOPHEPrHH KMJABIAMH IIPeBOCXOANT CpPeAWHEOEe 3HAYeHHe, T. €, Me-

AHAHY.
§ 4. CraTncruyeckue xapakTepucTikn ‘ 43



PaccMorprM emé npumep. MaesecTHO, 94TO 34 COTPYAHHKA OTAeNa
npuobpesn aKOHN HEKOTOPOTrO AKNHOHEpHOro odmecresa. JaHALe 0 9nC-
Je akuuii, npuoSpeTéHHEIX COTPYAHMKAMH, IPEeACTABJEHLI B BHIE CJe-
IVIOINETO YIOPAAOYEHHOTO Daja:

2’ 2, 2’ 2, 2’ 3’ 3, ey 3’ 4’ 4’ 2e0y 4, 100-
12 pas 16 paa

Haiiném Meaumany aroro paaa. Tak kak Bcero B paay 34 uucia, T
MeZHAaHa PaBHA cpeanemy apudmernueckomy 17-ro m 18-ro winenos, T. e.
paBHa 344

+

2

Brerunciaasa cpeanee apudMeTHIECKoe 3TOro pAzaa, HalaéM, 94T0 OHO
npubanxéato pasao 6,2, T. e, B cpeiHeM COTPYAHNKH OTxena npuobpe-
JN OpuMepHO no 6 aximii.

Mzl BHANM, UTO B AAHHOM CJyUae MeZHAHA JYUIlle OTPaxaeT pealb-
HYI0 CHTYAIHK), TAK KAK NOJOBHHY BCeX COTPYAHHUKOB COCTABJIAIOT Te,
KoTOphIe npuobpenu He Gosee 3 axigmil,

Boofuie cpeanee apudpmMeTHyecKkoe 3ABUCHT OT 3HAYEHUHN BCex aie-
HOB B YIIOPAAOYEHHOM PAAY AAHHLIX, B TOM 9HCJE M OT 3HAYEHHH xpaii-
HUX WIEHOB, KOTOPHIE YacTo GLIBAIOT HAMMeHee XapaKTeDHHIMA AJA pac-
CMATpPHUBAEMOI COBOKYITHOCTH ZAHHHX. II03TOMY NpH aHANH3e NAHHHKX
CBeeHUA O CpefHEM ApH(PMEeTHYECKOM 4HaCTO AONOJHAIOTCH YKAIAHHEM
MeXHAHEL.

Taxue nmoxasaTenn, Kak cpeamee apudmeTHUecKoe, MOLa U MeIHa-
Ha, NO-PA3HOMY XAPaKTEePHIYIOT JAHHLIE, IOJYUEeHHEIE B pe3yabTaTe Ha-
Gmiogennii. ITosToMy Ha NpaKTHKe OPH AHAJAN3E JaHHBIX B 3aBUCHMMOCTH
OT KOHKDETHOH CHTYAIlMM MCOONL3YIOT KaKoi-inbo M3 oTHX IOKa3aTe-
neif, 1mbo ABa M3 HAX, An60o JaiKe Bce TPH.

= 3,5.

p RN G

186. Haitnure MegnaHy psaza Iucen:
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)y 1,2, 1.4, 2,2, 2,6, 3,2, 3,8, 4,4, 5,6.

187. Haiigure cpegnee apudMeTuiecKoe M MeJHAHY pAAa THCEN:
a) 3,8, 7,2, 6,4, 6,8, 7,2; 6) 21,6, 37,3, 16,4, 12,6,

188. NsBecTHO, YTO pAA AAHHKMX COCTOMT H3 HATYPAABLHBIX uucen. Mo-
JKeT JIM LA 3Toro paaa OeITE APOGHEIM YHCIOM:
a) cpegHee apudpMeTHUECKOE; B) pasMax;
6) mopna; r) MenuaHa?

—:m BhipaXeHUA, TOXAECTBA, YPABHEHUR



189. B Tabnnnme noxasaHO YHCIO M3AeNRAM, W3rOTOBJEHHEIX 38 MECHIL

uynesaMn Gpurazamn::

M .

a/n Dansxnx ‘Ixca:n n’ﬁl Qaunang I‘In” !cnmon

1 AnTOHOB 185 7 | Keurxo 178
2 Acradren 194 8 Jlazapep 149
8 Baparos 179 0 OcokHB 156
4 Bobkos 185 10 Priios 185
5 Bacunses 136 11 Cyxos 168
6 Eropos 158

HaiiazuTe MeaHaHY 2TOr0 PAJA JAHHLIX. ¥ KOTO U3 UJeHOB 6pUraxnl
BHIpaboTKa 3a Mecan Grina GonbIne MeAMAHBI?

190. B rafaune nmoxkasaHo, CKOJLRKO AKOUE OAVMHAKOBON CTOMMOCTH He-
KOTOpOTO aKIIMOHEPHOTO obimecTea Opuobpenn COTPYAHMKM OTAENA:

nl}.n Oamuxus mm nl}ln Ddanuang m
1 AcraxoBa 5 9 | Mypaesée 1
2 Boagponr 4 10 Huxonaeba 4
3 Boakoe 10 11 Ocunos 12
4 Epmra 3 12 Iarmor 6
5 Hnbun 2 18 ' | Herpora 8
8 Kynuxora 10 14 Pafikop 10
7 JlaBpoBa 25 15 | Tumodeesn 2
8 Muxaitnos 3 16 Mdépopor 4

HalizuTe MeAuaHy 2TOr0 pAfa AAHHBX. ¥ KOr0 M3 COTPYAHHKOB
OTZeJNa YHCAO NpHOGPEeTéHHLIX AKIHNK He IIPeBOCXOAHT MeAHARY?

191. IToacunTAB YHCJIO COPHHIX ceMAH B 15 maxeTHKAaX ¢ ceMeHaMH, No-
JAYYHJIN TaKkHe JAHHEIE:
0,1,1,1,2,1,2,3,5,4,5,0,1, 6, 1.

JIna npegcTaBleHHOTO PAJA JaHHEIX HalignTe cpeiHee apudMeTH-
qecngg n Meanany. UTo xapaKkTepmsyeT Ka)KALI M3 2THX IOKa3A-
Teje

192. OTrmeuada BpeMsA (¢ TOYHOCTRIO 10 MHHYTH), KOTOpPOe TOKapH Gpura-
Bt 3aTpaTuau Ha o6pafoTky oanoll AeTaNH, IOAYIHAN PAX AAHHHIX:

30, 32, 32, 38, 36, 31, 32, 38, 35, 36,

32, 40, 42, 386, 33, 35, 32, 32, 40, 38.

JIna noayyeHHOro paja AAHHLIX HAHARTe pasMax, MOZY M MeIHa-
Hy. O0bAcHATe NpPAKTAYECKUN CMBICA 3THX HOKA3areelf.

§ 4. Cratncrryeckue xapakTepucTnky ‘ 45



198. B opramusaniy BeAH exXeAHeBHHIN y4éT NOCTYIUBIIHX B Te4eHHE
MecdAna nuceM. B peayabTaTe MOJYYHAH TAKOR DA AAHHBIX:

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.

JAna nonydeHHOro paxa AAHEHIX HaliauTe cpefHee apudmMeTmde-
cKoe, pasMax, MOAY ¥ Meauany. KakoB mpakTudecKHHl CMEICT 3TAX
noxasareneit?

194. CpaBunre 3Havenus smpayxenuii 12a — bb u 8a — 2b npu a = -3,5,

b=12,6.
195. Penunre ypapHeHue:
a) 6(y-1)=9,4-1,Ty; 6) 3(2,4-1,1m)=2,Tm + 3,2.

KOKRTpOnbHbIE BONPOCH U 3aQaHURA

Y10 HasuiBaeTCA CpeaHuM apudpmMeTrudeckum paaa yucen? Moxert nu
cpeaHee apudpmeTnyeckoe paaa YMcen He COBNaAaTh HU C OAHUM U3
qucen paga?

YTo HasmBaeTCA pasmMaxom paaa yucen?

Y10 Ha3wiBaeTCA MOAOW pRaa 4Yucen? Joboih nn pag umcen vmeer
Moay? Moxer nu pag 4vcen umets Gonee oaHoIR Moabl? MoxeT nn
MOZA PAZA YWUCEN He COBNaaaTb HU C OAHWUM U3 Yncen paga?

Yro HasbiBaeTCA MeawaHonl papa ducen? Moxer nu meavada pRoa
4ACEN HEe COBNANATL HU C OAHWM U3 Yucen paga? Kakoe 4ncno aenna-
€7TCA MeaMaHOW YNOpAAOYEeHHOro paaa, coaepxawero 2n ~ 1 yncen?
2n uncen?

Ana mex, xmo xouem shamov Ooavute

11. Popmynbl

B XxyaoxecTBeHHOH! JHTEepaTYpe BAM, BEpOATHO, IOPHXOAHNOCH
BCTPEYATHCA C HEOPHBRIYHBIMH efAHHIIAMA NOMEPEHHNA. Tan, HaOopHuMep,
B xHHure Joaa BepHa «letn xanutana I'paHTas» uuTaem:

¢ «J10 O AGUPY — TIHTAATCKHMH Rypanias aHrARHCKHUX KOJMOHWI,
9ra nTHRA NATH PYTOB POCTOM, ¢ UEPHBEIM INNPOKUM KJIIOBOM KOHH-
vyecKo# GopMEl, 380CTPAKINAMCA K KOHLY, B ZJIHHY OH HMEJl BOCeM-

HAIIATHh KIOHMOB»;

ﬂm BbipaxeHus, TOXAECTea, ypasHEHUA



¢ «Bo Bpems npoGrOro niuapaHud AXTa « [[yHKaH» 1O-

Kasala CKOpPOCTE B CeMHAJUATh MODPCKHX MHJIb

B UAC»;

¢ «PoGept yanan, 4To cpeAHHA rofloBag TeMOEpaTypa

B npoBMHEOUM Buxropua aocruraer +74° no Papen-

refirys.

Jna Toro urobbl, 3TOT TeKCT GBI DOHATEH, HAUO
3HaTh, KAK YIOMAHYTHIe 3AeCh eIHHHUIK H3IMeDeHHuA,
BRIpaMaonmIne npubamxEéHHHe SHaYeHUS BeJlUUYHH, CO-
OTHOCATCHA ¢ IIPUBEIYHBIMH AJIA BAC €NUHUIIAMH.

970 COOTHOMEHME BRIPAMKAETCA CACAVIOIIHUMH GOPMYNaMH:

b = 30,48a, rae a — anuna B pyrax, b — COOTBETCTBYIOINAA AJMHA
B CAHTHMeETDAaX;

l=2,54m, rae m — pnuHa B moliMax, [ — AAUHA B CAHTUMETPAX;

p = 1,863m, rae m — paccTOAHUE B MOPCKHUX MHUJAX, P — PACCTOA-
HUe B KMJOMETDPAaX;

_5(1-32)

‘=73
remuneparypa B rpaaycax Ileancus.

BrinonHHE pacuérnl, HalifémM, 9TO B IPHEBEIEHHOM TEKCTe

b=380,48 -5~ 152 (cm); p=1,853:17 = 32 (km);
5(74-32) _ ,

, rme [ — TeMmepaTypa B rpagycax ‘Dapenreiira, ¢ —

1=2,54 . 18 = 46 (cM); c= 5 3°.
3aMeTHM, YTO IIPH BRINONHEHHM BHUNCAeHN# yAO6HO NOJh30BATHCA
KaJABKYAATOPOM,

3uauur, B kuure Jiona BepHa peus naéT 0 caeayomux npubanxén-
HHX 3HAYEHUAX BeAUYHMH. Bricora xypasasa pasHa 1,5 M, a AIHMHA ero
KaoBa — 0,5 M. fIxTa ¢«JIlyHKaHs maa ¢o CKOPOCTHIO 32 KM/4, a CpeaHe-
rofoBas TeMuepaTypa B npoenELUY BuxkTopua 6rina papHa 23° Henrscus.
IIpuBenéM npuMep HCNONBIOBAHUS (GOPMYJ B 3ajade HA MPOLEHTHI.

IIpumep 1. Haitaém, HA CKONBKO NPOIEHTOB YBEJIHYHUTCS IJIOIIAZDL
NpAMOYTOJIBHMKA, €CJIM ero AMMHY M IIHDUHY YBeJIHYnTh HAa 10%.

p IlyceTe ANUHA OPAMOYTOJBHHMKA PABHA ¢ CM, IHPHHA — b ¢M, a mao-
maasr — S em2.
IIo popMyne NACIIAAH OPAMOYIOJLHHKA HAXOOUM, uTo S = ab. Ilo-
cJie VBeJIUYeHNA JJINHL U HIUPUHE! NIPDAMOYroabHNKa Ha 10% Zam-
Ha Oyzner paeHa a + 0,1a = 1,1a cM, a mmpuna b + 0,16 = 1,1b cm.
Torza maomans Gyaer papsa 1,1a - 1,10 = 1,21ab cmM?, T. e. yBean-

YUTCHA HA
Hmeem 93—2&%2{’- + 100% = 21%. 3HAYAT, NIJIOWANDL YBEJIHIUTCS
Ha 21%. <

Ana Tex, K10 xo4yer 3Have Gonble i 47



DTOT OTBET XOPONIO MOACHAET
pucysox 6. Mz pmcyHKa BHAHO,
yro K umeromumca 100 mannim
OPSAMOYTOJBHHKAM, ILAOLIAAE KA.
OOTC M3 KOTOPHIX cocTaBiager 1%
OT MICIOAAY NPAMOYTOJLHHKA, A0~
6aBnserca emé 21 Manmii npamo-
YrOAbLHHUK.

il CsoitcTBa pPABEHCTB IIO3BOJIHA-
10T U2 OAHOH (OPMYJBI, CBA3LI-

Puc. 6 Baomei aBe mau Hoyee mepeMen-
Hble, TOJAYYATL HOBRIe QOPMYIHL.
NDpumep 2. Ua popmyani ¢ = M, rae f — TeMmepaTypa B rpagy-

cax PapenrefiTa, ¢ — TemMnepatrypa B rpagycax lleancusa, BHpasum
nepeMeHHYI0 f 4epes .

» YMHOXHB 00e 9acTH PABEHCTBA € = Lf;-izl Ha 9, moxydum
O¢c = 5(f - 32).
Orciona
9¢ = 5f - 160, 5f = 9¢ + 160,
3uayur, f = gc_-%_l_gg’ T.e. f=1,8¢+3832. «

Me1 mosyunnu ¢hopMyay, DO3BONAICUIYIO MePEeXOANTb OT TEMIEpAaTYy-
pHl B rpaaycax lleancua x remmeparype B rpagycax Papenreiira,

p LT F G

196. Ioabayacs dopmyioii b = 1,067a, rae a — paccroanue B BEpCTax,
b — paccroaEme B KIJIOMETPAX, BRIPA3NUTE B KUJAOMETDaX PACCTOA-
HHUe, PaBHOE:

a) 6 Bepcram; 6) 12,5 BepcTh; B) 104 Bepcram.

197. Bripasute B KHUJOrpaMMax Maccy, paBHyw 3 oyzam, 20,5 nyaa,
BOCNONb30BaBmMUCh Gopmynoit p = 16,38m, rne m — mMacca B ny-
Aax, p — Macca B KMJIOTpaMMax,

198. Hlonnayace dpopmynoit ¢ = 0,454f, rae f — Macca B dpynrax, ¢ —
Macca B KMJIOTDAMMAX, BHPA3UTE B KHJIOrPAMMAX MACCY, PABHYIO;

a) 8 byuTam; é) 30,5 dynra.

Kax MaMeHMTCS MNOMAAL MPIMOYTOMBHUKA, SCHH:
A) €ro IJIHHY ¥ MUDMHY YMEeHLIIHTL Ha 10%;
6) ero anuHy yBeanmuuTh Ha 30% , a mIupNEY yMeBBIINTE Ha 30% ?

w BoipaxeHus, TOXAECTBa, YPaBHEHUS



Kak msmennTca of6BbéM Ky6a, ecaH JIMHY ero pefpa yBeJIHYHTH
Ha 20%7?

201. Heny Ha ToBAp CHaYasa NoBeicHaM Ha 16%, a sareM CHHBMIH HA
15%, TaK KAK TOBAp IepecTa] NOJAB3OBATECH cupocoM. IleproHa-
YaJBHAA LEHA TOBAPA COCTARIANA G P., 4 OKOHUATeARHad — b p.
CpaeHure uucna a ¥ b (eribepurte BepHEIE OTBeT),

1. a>b 2. a<bd 3. a=b
4. CpaBHHTDH HeNb3fl, TAK KAK HEMBBECTHO 3HAYUEHHE G

Ha pacmpojiaske meHy Ha KOCTIOM cHH3WAM HA 20% . Ha ckoabko
NPONEHTOB HANO IOBBICUTH HORYIO IEHY, YTOGHI BEPHYTHCH K IED-
BOHAUAALEON?

203.] Haitzaure:
3)acrca1coﬁ reMoepatrype no Papenreiity coorsercreyerT 4 °C; —-15 °C;
g)(,FlEalcoﬁ reMoeparype no Ileascmio coorBercTByeT 20°F; —16°F;

Moxer 11 TeMneparypa GuITh:
a) monomxmurensHolt mo Ileascuo m orpunarensHoit no Papen-
refiry;
6) noaokuTeanHoH no PapeHreitTy H oTpHIaTeabHOMH Mo Lenpcuio?

Bripasute u3 GpopmMyasi:
a) 8 = at nepeMeHHYIO i; B) 8= 12?’ + h nepemennyw b,
6) v = v, + ¢t nepeMeHHYIO &;

{fisHLip. yNpaxHenus x rmase |

K naparpacy 1
206. Haiianre uncao, ofparuoe:
1 1

&) CyMMe umHcen —g— " g; B) NTPON3BEIeHUI0 YHCea T u -i-s—;

§) pasnocrr uyucen 6,2 u 5,8; r) wacTHOoMy uncena 4,9 u 38,5.

207. Haillaute YHCI0, NTPOTHBONOIOKHOE:

a) cymme uncern 2,86 u —4,3;

6) pasHOCTH umcea -;—l u %;

B) NOpoHM3BefeHUI0 umcex 5,76 u 1,6;
r) dacTHOMY uncex 46 u —7%.

JononHutentHbie ynpaxHeHus k rnase | ‘ 49



298:] Haitnure cyMmmy Beex meamx umces or —102 zo 104,
Haitnure nponsseaeHue Bcex Heamx wumcen or —11 o 13,

210. HaiignTe 3HayeHHe BRIpasKeHHA:

2a+1
a—4
H3BecTHO, 4TO IPH HeKOTOPHIX 3HAYCHHAX ¢ H b 3BAYEHHe BHIpA-

swenua 2(a + b) pasno -8,1. Haligure npn Tex ke sHaueHUnax a u b
3HAYEHNe BRIDANKeHHud:

a) 3(a + b); 6) -0,5(a +b); B) 4a + 4b; r) -5a — 5b.
212, IIpyu KaKuX 3HAYCHHAX [IePEeMEHHHX He MMeeT CMBICJIA BhIpAXKeHHe:

5
8) ;——=i  6) ;B -t p -2

m __1, -
a) —_popam=—g 6) opxn a = 3,5,

3
2x -4 4y + 2

213. CocTaBbTe BRIpaykeHMe AAA PEMIEHUA IAXAUU:
a) IlepumMerp npaMoyroapHuka 16 cM, OAHA U3 €r0 CTOPOH M CM.
Kaxosa naomais IpaMoyronsHnka?
6) Ilaomair npaMoyroasHuKa 28 M2, a OAHA U3 ero CTOPOH PaBHA
a M. YeMy paBeH nepHUMeTp NPAMOYIOJALHEKA?

[2)] M3 AByX ropomos, pAacCTOAHME MEXAY KOTOPLIMH 8 KM, Ha-
BCTpeuy APYr ADYrYy OZHOBDEMEHHC BBIEXANHM JBA ABTOMOOHAA.
CKOpPOCTh ORHOIO M3 HMX ¥y KM/4, & CKOPOCTBh APYroro v, KM/9,
Hepea CKOALKO YACOB OHM BCTPETATCA?

[r)] Yepes xaxoe BpeMs MOTOUMEKJIHMCT AOCOHHT BeJOCHIEAKCTA,
€CJIM DACCTOSHHME MeXAY HHMH $ KM, CKODOCTH BeJOCHIEZHCTA
vy KM/, 8 CKOPOCTH MOTOOMKJMNCTA Uy KM/4?

214, OT DpaAMOYroNbHOIO JMCTA KAPTOHA CO CTOPOHAMH @ CM H b cM
OTpe3any OO YrJIaM KBaJDATH €O CTOpoHaMu x cM (puc. 7). Ha
ocTaBwelica 4ACTH CASNATH OTKPHTYIO KOpobxy. 3anummuTte hopMy-
ny Ana Beiuncnenns oopéMa V ropofru. Beiumcaure no popmyie
obwéMm KopobKH, eciu a = 35, b = 25, x = 5. Kakne aHaueHud MOKeT
[IPHHHMATH NepeMeHHAA X NPH YKA3AHHKX 3HAYCHHAX @ H b?

Puec. 7
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215. Cocrasbrre dopMyay umcna: a) xparnoro 11; 6) xparaoro 21,

216. YUrofnl BHIPA3NTh B KAJOMETPAX PacCTOAHHE, H3MEDEHHOEe B MOp-
CKHX MHJIAX, NOAbayioTes dopmyaok y = 1,863x, rae x — pac-
CTOSIHNEe B MUJSX, 8 § — TO e DACCTOAHME B KMIOMeTpax. Buipa-
3UTe B KAJOMETpax ciemyiomue paccroauusa: 10 muas, 50 Muns,

250 muns.
217. CpasauTe:
a) 3,48 — 4,562 u -8,93 + 0,16; B) 4,7- 9,60 u 4,7 - 9,9;
1 . L 3, . 3
6) 6,48 . g 6,48 : 3} r}) 2 16,4 n 16,4 : 7

218. Bepno am, uTo!:
a)eecma>0udb>0,T0oab>0;
6) ecimab>0,T0a>0m b>0?

Bepro nu, uro ana mobeix uucen a u b:
a) la+b|=|a|+|b]; 6) |ab|=|al- [b[?

[220.] HsBecTHO, uTO | x| = |Y|. Bepso au, uro x = y?
[221.] HsBecTno, uro |a| < |b|. Bepuo am, uro a < b?

HspecTHo, uTo |a| > |b|. BoaMoxuo ax, urobu 6uno a < b?

K naparpady 2
223. HailizuTe 3HAYEGHHE BHIPAXKCHHA:
a) 5,9-2,6+5,9-8,2+5,8-4,1;
6) 6,8-84-1,6-84+5,2-1,6.
224.) Briumcanre:
a) (1,25-1,7-0,8-1,7) - 3,45;
6) 3,947 :(3,6 - 2,6 - 4 . 0,25).
OGBACHUTEe, OYEMY DABEHCTBO ABASETCH TOXKJECTBOM:
a) |x|=|-x; 6 [x-y|=|y-x|;  B) |2|=2]c|
226.] sipnseTcA AU TOXAECTBOM PABEHCTBO:
a) la+8|=a+5; B) l[a~b|-b-a|=0;
6) a2+ 4|=a%+4; r) |a+bf—la|=|b}?

227. Joxaxure, 4uro:
a) ecsM K cyMMe ABYX uHceJs NpulaBuTh MX PA3HOCTH, TO NOAYUHNT-
cfl YABOEHHOE IIepBoe YUCJI0;
§) ecam uM3 CYMMBI ABYX YHCeJ] BRIYECTh X PA3HOCTH, TO HOMYIHT-
¢A YABOEHHOE BTOPOEe YHCJO.
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228.

229.

231.

232.

233.

234.

2356.

236.

Joka:xxuTe, 4TO BRIPANKEHHE TOKAECTBEHHO PABHO HYJIO:
a) (a+b)x+ (a - d)x — 2ax; 6) 8(x-y)+ 8y -x).

Jokaxure, 4TO:

a) euipaxkeume x(-1) + x(-2) + x(-3) + 6x TOMAECTBEHHO PABHO
HYJI10;

6) Bnipawenue a(-5)+a-4+a(-3)+a-:2 ToxAeCTBEHHO PaBHO —24,

Haitanre sanavyenne BrIpaxenus 8a — (4b + 3a) — (4a — 3b):

a) npu a=16,8, b="17,3; 6) npn a =-8,9, b=-9,9.
HorxaxaTe, 94T0 3HAYCHHE BRHIPANKEHHA He 3ABMCHMT OT a:
a) a+(2a — (3a - 5)); 6) a - (6a - (5a — 8)).

Jlokascure, YTO €CJIE OAHO U3 YHCeJN KPaTHO 3, & APYroe KpaTHo 5,
TO UX NMPOHM3IBeZeHHEe KPaTHO 15.

K naparpady 3
fiBnserca nu KopHem ypasHemHAa (2x — 3,8)(4,2 + 3x) = 0 yucno:

a) 1,9; 6) 2; B) —1.4; ry -3?

Kakue us uncen -4, -3, -1, 3, 4 ABAAIOTCA KOPHAMH yDABHEHHA:
a) ¥2+4x+3=0; 6) x%2+ x =127

HmeeT 11 KODHM ypaBHeHUe:

a) 3x+ 7T=(9 + x) + 2x; B) x2=x;

6) bx-1=4(x+2)-(9-2x) ryx+1l=x-1?
Ilouemy He MMeeT KOpHeHl ypaBHeHUE:
a) |x|=-1; 6) |x|+3=0?

PemuTe ypapHeHUE:

a) |x|=5; 6) |la|-17=0; B) 6 -|b|=0.

IIpn KakuxX sHAYEHMAX Kod(hpHuuUeHTA M YDABHEHHE mX = 5 uMe-

eT eAHHCTBeHHLIN KopeHnL? CyIlecTBYeT U TaKkoe 3HAYEHNe M, NIPH

KOTOPOM 3TO YpPABHEHUe He UMeeT KopHeit? uMeeT 6eCKOHeYHO MHO-

ro KopHeit?

Mpu KaKkuX sHaYEeHUAX KoahbuLMenTa p yparHeHHe px = 10 nMeer

240.

KOpeHb, papHuM -5; 1; 20?7

PemuTe ypaBHeHUR:

a) 3,8x-(1,6-1,2x)=9,6 + (3,7 - 5x);

6) 4,5y +9)-(6,2-3,1y»=T7,2y + 2,8;

B) 0,6m-14=3,5m+1,7)-(2,7m ~ 3,4);
r) (5,3a - 0,8)~- (1,6 — 4,7a) = 2a - (a - 0,3).

w BbipaxeHus, TOXAQeCTea, YpasHEeHVs



241.

Pemure ypaBpHenue:

a) (x-1x-T7=0; r) (x+ 1)(x~1(x-8)=0;
6) (x+2)(x-9)=0; N x(x+3)(x+83)=0;

B) (x-11)(x+8)=0; e) (x-4)(x+I(x+13)=0.

Mosker ¥ HMeTh MOJOMKHTENbHEIH KOpeHb ypaBHEHMe:

243.

245.

a) (x+5)(x+6)+9=0; 6) x2+3x+1=0?

Pemurte ypaBHeHHe:

a) 0,15(x - 4)=9,9 - 0,3(x - 1);

6) 1,6(a-4)-0,6=3(0,4a - 7);

B 0,7x-2,1)- (0,6 -2x)=0,9(8x-1)+ 0,1;

r) -3(2-0,4y)+ 5,6 =0,4(3y + 1).

IIpyr KakoM 3HAYEHKH NepPEeMEeHHOIl:

a) cymma Buipaskesulf 2x + 7T u —x + 12 paBra 14;

6) pasHocTh BuipaykeHuilt -5y + 1 u 3y + 2 papna -9;

B) cyMMa BEIpaxeHuif 15x — 1 u 6x — 8 paBHAa UX PA3BHOCTH;
T) PA3HOCTL BhipaxxeHui 25p + 1 ¥ p — 12 pasaa ux cyMmme?

HaitauTe Bce Lennie 3HAYCHUA @, IPH KOTOPHX KOPEH:L YPABHCHHUHA
ax = 6 gABAAeTCA LENLIM YHCIOM,

[246.) He pemas ypamemua 7(2x + 1) = 13, goxakuTe, UTO €ro KOPeHL

247.

248.

249,

250,

251.

252,

HEe ABAACTCA LSJABIM YHCIAOM,

Ha depme 1000 xponukos u Kyp, y Hux 3150 sor. CROABEKO KpoAH-
KOB M CKOJABKO RYp Ha depme?

Ha nepBoM y9acTKe OBLAO MOCAMEHO HA 9 KYCTOB CMOPOAUHE GOME-
me, ueM Ha BropoM. Ecam co BTOpOro yuacTka mepecajuTh HA Oep-
BRI 3 KycTa, TO HA mepPBOM yuYacTKe cTaHeT B 1,5 pasa 6oasire Kyc-
TOR CMOPOAMHEI, YeM Ha BTOpOM. CKOJBKO KYCTOB CMODOAWMHEI HA
OepBOM y4UacTKe?

¥ Mumn B 4 paza Ooasille MapoK, ueM y AHiapea. Ecau Mmumma
orpact Aaapeio 8 MApOK, TO Y HEro CTAHeT MapoK BABoe Gosble,
yeM y Aujgpesa. CKOJBKO MAPOK ¥V KAKAOTO MANBUMKA?

YToGB CAATH B CPOK KHHUTY B OMGIHOTERY, YICHHK AOMIKeH GBI 9H-
TaTh eKegHeBHO 1o 40 cTpAaHHMN, HO OH YMTAN B JeHb Ha 15 crpa-
HHUIL, MeHbIIle M CAAN KHHUTY HA 6 IJHeit moame cpoKa. 3a CKOABKO
AHel VIeHHK OOJMKEH ORLT NPOYUTATE KHUTY?

Yro6ul cAesnaTs BOBpPeMS 3aKa3, apTels CTEeKJOAYBOB JAO/KHA OLLIA
HM3TOTOBAATE B AeHb oo 40 nagennii. OqEAKO OHA HITOTOBAANA eie-
AEeBHO Ha 20 magenuii Goaniue u, Smaroaaps aToMy, BHIIOJHIIA 3a-
Kas3 Ha 3 AHA paHblle cpoka. Kakos OblN CPOK BHINONHEHMA 3aKasa?

Ecnn x 3agyMaHHOMY YHCHY OpHGABHTL 7, DOAYUEHHYID CYMMY
YMHOXXHTE Ha 3 ¥ M3 OPON3BEJCHNA BHIIECTh 47, TO MOXYUATCH 3a-
AyMmamHoe uucyo. Kaxkoe anesno sagymano?

JdononHuTencHble YNpaxHeHus K rnase |
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K naparpady 4

Cpeauee apudMeTHuecKoe HOKOTOPOrO PaAa AAHHHIX, COCTOAINErO
u3s 10 uucen, pasno 7. K sromy pazy npunoucanu umcyaa 17 m 18.
Yemy paBHO cpeAHee apudpMeTHYeCKOe HOBOTO pAJA HHCEA?

254. Cronpxo uucesa B pALY, €CAM ero MefHaHot cay:KuT:
a) NATHAANATLIA YiIeH pAAA;
6) cpeanee apnpMeTHIECKOe CEMHAAIIATOTO U BOCEMHARIIATOrQ q9.Jje-
HOB paza?

B pany uncen
12! —?  —? 7’ 15, 20
NpONYILEeHH ABA YHUCIA, OOZHO H3 KOTOPHIX BABOe GOJbIIe OpYyTOToO,
HaliguTe 3TH uncaa, €CIH M3BECTHO, 9TO cpelHee apundMeTHYecKOR
psaga pasHo 13.

B pagy uMcen
8, 16, 26, __, 48, _ , 46

ABa YHCHA OKAIANHCH CTEPTHIMHA. HaliguTe 3TH UHCIIA, €CJIH U3BeCT-
HO, YTO OgHO 13 HBX Ha 20 Goxbime apyroro, a cpefHee apudMeTH-
YeCKOe 8TOro pPAAa Y;cen pasHo 32.

3094 B pagy pammmx, cocroamenM u3 12 uncesn, HanGoabinee YHUCIO yEBe-
amauan Ha 6. UaMeHHTCA M mpM 9TOM K KaK:

4) cpegHee apHPMeTHUECKOE; B} Moza;
6) pasmax; r) meauaHa?

—&m BuipaxeHus, TOXAECTBA, YPaBHEHNS



ELEERIE ©YHKLUUU

B 3T0il rnaee Bbl y3HAETE, YTO HA3LIBAGTCA dyHKUWER U rpadukom
dyHKuMKU. C 3TUMKU NOHATUAMK Bbl NOCTOSHHO OyAeTe BCTpeYaTbCA He
TONLKO HA YPOKAX MAaTEMaTUKK, HO U HA YpoKax PU3NKK, XMMWW, HPOpPMa-
TUKKW. Bel y3HaeTte, 4TO C NOMOLLLIO MPAPUKOB MOXHO NONYYUTE HarnsaHLIE
npeacTaBNeHUMA O CBOWCTBaxX ¢YHKUMUA, NO3IHAKOMUTECh CO CBOWCTBAMW
NUHEAHOW PYHKUWM U €8 YacTHOro BWAAa, NPAMON MNPONOPLMOHANEHOCTH.
Bac, 6e3ycnoBHO, 3auHTEPECYeT BO3MOXHOCTb UCMONB30BAHUA KOMIbIO-
Tepa Npy peleHnn HeKOTOPbiX 3aaa4, CBA3AaHHLIX C NOHATMAMK HYHKUMK
M rpadpuka PyHkuMKn. Bel y3HaeTe, 4TO Ha npakTuke ANns BhHEPYUBAHUA
rpadpukoB PasNUYHbIX PYHKUWA H4aCTO UCNONLIYIOTCH cneunanesHblie Npubo-
put. Hanpumep, ¢ noMowbio Kapauorpada nonydanT rpadpyyeckoe onuca-
Hue paboTel cepaua, a ¢ NOMoWbO ceitcmorpada — rpadpudeckoe onuca-
Hue konedaHuin 3eMHOIN NOBEPXHOCTMW.

DVHKLIAM U UX TPADUKN
12. Y10 Takoe pyHkuna

Ha npaxTuKe MBI YACTO BCTDPEUAEMCSH ¢ 3ABHCHMOCTAMU MEXIY pas-
JTUYHLEIMK BenmuuHamu. Hanpumep, nnomazek Kpyra 3aBMCHT OT ero pa-
anyca, Macca MeTaxauvyeckoro 6pycka 3aBHCHT OT ero offsémMa ¥ NJI0THO-
CTH MeTajsa, o0 BéM NMPAMOYTOJLHOrO Napajjieslemunesa 3aBUCHT OT ero
LJIMHEL, IOMPUHEL ¥ BHICOTH.

B nanpHeitmmem mMbl OyAeM H3YUATh 3aBHCHMOCThH MeXXAY ABYMSA Be-
AUYHHaAMUY,

PaccMoTpuM npHuMepHI.

IIpaumep 1. Inomaas Kpagpara 3aBUCHT OT JJHMHEL €I0 CTOPOHEI.
IIycTe CTOpPOHA KBAAPATA PABHA @ CM, & €ro IJIOIIALL paBHa S cm?,
AdAg Ka)Joro 3HadYeHMA NepeMeHHON ¢ MOMHO HAlTH COOTBeTCT-
BYIOWIEE My 3HAYeHUe DepeMeHHo# S, Tax, HanpuMep:
ecntma=38,170 §=32=9;
ecau a = 15, To S =152 = 225;
ecau a = 0,08, To S = 0,082 = 0,0064.
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SapncEMOCTh NepeMenHOH S OT mepeMeHHON @ BHpamaercs ¢op-
MyJIo% S =g?

(no cMuIcay 3agauu g > 0),

Ilepemennyio a, 3HaveRud KOTOPO# BHOMPAIOTCS MPOM3IBOALHO, Ha-
BLIBAIOT He3asucumolli nepemennoli, a nepeMeHHYIO S, 3HAYEHHA KOTO-
poii onpegenawTca BHOPDAHHLIMHE 3HAUCHHUAMHE @, HASHBAIOT 3a6UCUMOL
nepeMeRnoi.,

INpumep 2. Ilyrs, npoiiaeRAsil aBTOMOOHIEM cO cKOpOCTHIO 50 KM/4,
SQBUCHT OT BPeMeHH NBHXKeHNA.
OfosHaunM BpeMsa naBH:XeHHA aBroMmobuna (B uacax) Oyksoft ¢,
a npoitneHHE NyTh (B KnaoMerpax) Gykeoft 8. [ina ramaoro sHave-
HEA DepeMeHHOM ¢, rae ¢ = 0, MOKHO HAKTH COOTBETCTRYIOLIEE 3HA-
yeHUe nepeMenuot s. Hanpumep:
ecnu t = 0,5, 7o s =50 0,6 = 25;
ecan t=2, 10 8=50.2=100;
ecan ¢ = 3,5, 7o 8=50-3,6=175.
3aBACAMOCTE NePeMEeHHON 3 OT NepeMeHHOH ¢ BhipaxaeTca dopMyaoit

8 = BO¢.

B 10M npuMepe ¢ ABIAETCA He3aBHCHMON nepeMenHoli, a 8 — 3aBH-
CHMOII NnepeMeHHOMN.

NNpumep 3. Ha pucyake 8 nsobpamén rpaduK TeMneparypsl BO3AYXa
B TeUeHHEe CYTOK.
C nomMoibsio 37010 rpadHKa ANA KaKAOr0 MOMEHTA BpeMeHH ¢ (B va-
cax), rae 0 £ ¢ £ 24, MOXHEO HalTH COOTBETCTBYIOIIYIO TEMIEpaTy-
PY p (B rpaaycax Ileabcma). Haonpumep:
eciu t =7, TO p=—4;
ecnu t =12, To p=2;
ecnu t =17, To p=3;
ecan t =22, ro p=0,
3aech t ABNAETCA HE3ABMCHMOH NepeMeHHOil, a p — 3aBucuMoil me-
peMeHHOI.
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IIpumep 4. CTONMOCTE Npoe3ia B IPUTOPOAHOM IOe3Ae 3aBHCHT OT HO-
Mepa 30HH, K KOTOPOH OTHOCHTCA CTAHIHA. JTa 3aBHCHMOCTbL AJNA
HEKOTOpOI'0o PernoHa IoKkasaHa B Tabaune (6ykBoii n obosnaueH Ho-
Mep 30HHI, a GYKBO# m — COOTBeTCTBYIOIAA CTOMMOCTE Hpoe3za

B pybaax):

n 1 2 3 4 5 6 7 8 9
m 10 10 18 24 30 36 42 48 54
ITo sroili Tabnune ANA KAMAOrO 3HAYEHHA n, rde n=1, 2, ..., 9,

MOXKHO HaliTH COOTBETCTBYIOILEe 3HaUYeHwe m. Tak,

ecau n=2, o m=10;

ecau n =6, o m = 36;

ecu n=9, To m= 54.

B 3TOM cayvyae n ABAAETCA He3ABHCHMOM ITepeMeHHOM, a4 M — 3ABH-
CHAMOH [epeMeHHOH.

r“t—-mm_“-—__m—_“——_—ﬂmw-““t_“

| B pacCMOTD@HHBIX NIPUMepaX KAKIOMY SHAYEHHIO He3aBHCHMOMH

nepeMeHHOH COOTBETCTBYET €[MHCTBEHHO® 3HAYEeHHe 3aBACAMON i
] uepemenHo#t. Takyio 3aBHCAMOCTE OZHOH NepeMeHHO#A oT Apyroi# i
{ HASBIBAIOT QUHKYUOHAABROL 3a8UCUMOCMbIO UK DyNKyuell.

WY B st m—l_“_-umﬂm-_"_—nmnnu——-—unﬂni

HesaBucuMYy10 NepeMeHHYIO HHAYE HAIEIBAIOT Gp2yMeHmMoM, a O 3a-
BHCHMOH NepeMeHHO# TOBOPAT, YTO OHA ABASETCA PYHKYUel OT dTOTO
aprymenTta. Tak, nnomaab KBaaApaTa ABngeTca GyHKIUeH# OT AMTUHLI ero
CTOPOHEI; IIyTh, NpoiiaeHHLIA aBTOMOOHNIEM ¢ IOCTOAHHON CKOPOCTHIO,
fABNAeTCA GYHKUHeH OT BpeMeHH ABH)KEeHHA. 3HAYeHHS 3aBHCHMOMH Ile-
PEMEHHOR HAIBIBAIOT SNAYCHUAMU (PDYRKUUU.

Bee 3HaueHMA, KOTOPHE IPHHEUMAST HE3ABHCHMAA NEepPeMeHHAA,
obpasyior o6aaems onpedenenus PYHKYUU.

Hanpumep, obnacth onpesenenns GyHKUNH B npaMepe 1 cocTouTt
ga Bczez NOJOKHTENBHEIX 49MCeJl, & B NIpAMepe 3 — H3 BCeX YMCeJ OT

Ho .

dopaxuenus

258. Inomans APAMOYTOXBHMKA CO CTOPOHAMHM 9 CcM M X CM DaBHA
S cv2, Bripasure dopMyaoit sasucrmocTs S or x, Jna sHaueHns
aprymesta x =4; 6,5; 15 HalfianTe COOTBeTCTBYIOLee 3IHAUEHHE

dyuroun S.

259. Iloesa, ABHrasAch cO CKOpocThio 70 KM/4, NPOXOANT 3a § 9 PACCTOA-
HHe 8 KM. 3apgaiite dopMynoil sasucuMocTs 8 oT £. Haligure sHave-
HHe GQYHKIHHA, COOTBETCTBYIOIce 3HAUEHHUIO APTYMEHTA, PABHOMY

2,4; 3,8,
§ 5. OyHkuMK 1 ux rpadpuxm ‘ 57



260. O0rém kyla saBucuUT oT IMNHEH ero pebpa. Ilyers ¢ cM — AnmHA
- ero obnéM. BagaiiTe dopmynoil 3aBuch-
MocTh V or g. BospMure apa Kakux-auo 3HAYeHHA apryMeHTa
M BLIYMCJIHNTE COOTBETCTBYIOUIME MM 3HAYEHAA (DYHKINH,

681. Ilo o3epy naasana axTa. Paccroanne ¢ (B KUAOMETPAX), HA KOTO-
poe YAANANack AXTA OT 6A3H, MEHANOCH ¢ TeUeHUEeM BPeMeHHU JBHU-
wenuda ¢ (B MmuuyTax), HaMeHeHMe 8 B 3aBUCHMOCTH OT ¢ IIOKA3ARO
HA pucyHKe 9. Ha xaxoM paccrodHHHM oT (askl HaAXoAMIACH AXTa
uvepea 20 mun? uepes 1 u 20 Mur? qepes 2 u 30 mur? Kakxoma
obs1acTh onpeAeneRnn paccMaTpuBaemMoil GyEKIEnN?

pebpa Ky6a, a V cmM®
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262. Ha pucyuxe 10 moxasaHO nsMeHeHHe BHICOTH COCHEI Y (B MeTpax)
B 38BHCHMOCTH OT eé BospacTa x (B rogax). Haltaure:
a) BLICOTY COCHEI B BOapacre 10; 40; 90; 120 ner;
6) Ha CKOJABKO BHIPOCJA COCHA 3a MPOMEJKYTOK BpeMeHH oT 20 go

60 ner: or 60 mo 100 ner.
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263. KaxaoMy HATYPAJBLHOMY YHACAY 2 CTABMTCA B COOTBETCTBHE OCTA-
TOK 7 OT JleJIeHHA 3ToT0 uncaa Ha 4. Haltiaure r, ecau n pasuo 13,
34, 43, 100. B paccmarpusaeMolf QYHEKONMOHANLHONH 38BUCUMOCTH
YKa)KHATe apryMeHT. KakoBa ofiacTs onpegeneHnd 3ToH GyHROHA?
Kaxue uncsa cay:kar sEaueHuaMn GyEKoun?

264. B Tabnume, COCTABJIEHHOHU B pedyJbTaTe H3MepeHHIl, IOKAa3aHa 3a-
BHCHMOCTb ATMOC)EPHOro AaBJeHUA p (B MHIJLIHMETPAX PTYTHOTO
cronba) or BLICOTH A (B KHAOMeTpax):

Axa .| o 0,5 1 2 3 4 5
P aupr.or. | 760,0 | 716,0 | 614,0 | 596,7 | 525,7 | 462,2 | 404,8

Kaxoro armMocdhepHoe gapjenue Ha BhicoTe 1 kM7 4 KM?
Ha xaxo#l BeIcoTe arMochepuoe nasienue pasao 596,7 MM pr. ¢T.?
404,8 MM pr. cT.?

r

265. B oxzuom peaeppyape 380 M2 Boami, a B ;g)yrom 1500 ~?. B meprmiit
pesepByap Kaxawuii uac mocrynaer 80 M? BOARI, & H3 BTOPOTO KaMX-
Ibli qac BuiKkaanBaloT 60 M3, Yepes CKOJMBKO 4aCOB BOAEI B pesep-
Byapax CTaHeT NOPOBHY?

266. OrMeTbTe TOUKH A(4; -3) m B(-2; 6). IIposeanTe npamyio AB
H RafiAinTe KOOPAHHATEL TOYEK MepeceueHna sTOoM IPAMOI ¢ OCBLI) X
H OCBIO ¥.

13. Boiuucnenue 3HaueHuit pyHkumm no dopmyne

PDYHKINH, KOTOPhie MBI PACCMATPHBAJAH B NpeAHAYINEM NYHKTe, 3a-
JaBanuch pasaMdYHnIMHE cnocofaMm. Hanfonee pacnpocTpaHEéHHBIM CNO-
cofom saBaseTCA 3afaHMe QYHKOHH ¢ TOMOWIBIO HopMyabl. PopMyaa mo-
aBoaseT AnA nboro 3RaUYeHNs apryMeHTA HaXOANTE COOTBETCTBYIOLIEE
SHAYeHHEe QYHKIHUH NYTEM BRYHCAeBRi.

IMIpumep 1. Ilycts dpynrnng sanaHa bopuynoit
3x-1

y=== rae -3<x<3.
Hakaén 3HaYeHHA I/, COOTRETCTBYNINHME UEAMM 3HAUYCHNAM X:
3:-(-9)-1
ecan x = -3, Toy=———§—=-5;
ecaM x=-2, TOy = 8 (“22]-1= 8,6uT A

§ 5. OyHkumn v ux rpapukm ‘ 59



60

Pesyabrarsl Beruncxennit yaofHo sanucaTh B Bufie Tabaumsl, HoMec-
THB B BepxHell cTpOKe 3HAYECHHMS APryMEHTa, & B HARHel cCTPOKe CoOT-
BeTCTBYIOINUe 3HAUeHNA PYHKOIHAH:

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

v __-‘ -5 -3,56 -2 -0,5 1 2,6 4

Mut smbupanu Kax ALl pas sHayeHHe X HA 1 Soasnie nmpeamaAymero.
T'oBopAT, UTO MBI cocTABHAN TabnAny sHaveHWH QYHKROEE ¢ maroMm 1.

B paccmoTpenroM npuMepe Omiyia yxasaHa 00JAcCTh oOmpeAesieHHS
byurnun.

Ecan ¢pyuruua sagana dopmynolt u 061acTh onpeaesieHHA QyHKIUHA
He YKas3aHa, TO CIATAIOT, UTO O6JACTE OnpedeleHHA COCTORT H3 BCeX 3Ha-
YeHA He3aBACHMON IepeMeHHOH, NpH KOTOPHX 2Ta (GOPMYJIaA HMeeT
CMBICJ,

Heanpmmep, 06aacTe onpeseseEns GyHKUHA, 38JaHHOH dopmynoii

¥ = x(x + 5), cocTonT N3 BeexX ymcen, a 06/acTh onpeaeseHnd QYHKRIAMA,
s3afaHHON dopmynol y=

= 1 3 COCTOHT M3 BCeX YHCeJ, KpoMe Jmceaa 2,

C momMompo GhopMynsl, 3agaomeil QYHKIHIO, PeLIAIOT TAKKE 3a7a-
9y OTHICKAHHA 3HAYCHHH APryMeHTA, KOTOPLIM COOTBETCTBYET AAHHOE
aHaveHANe GYHROHMHN.

IIpumep 2. Pynxuua sagana bopmynoit y = 12x — 3,6. Haitaém, npu
KAKOM 3HaYeHUM X 3HAYEHUe PYHKNUHU paBHO 2,4,

> Honcrasum B popMyay y = 12x — 3,6 sMecTo y yncano 2,4, [loxyaum
YpaBHeHMe ¢ IIepeMeHHON X!

2,4=12x - 3,6.
Pemus ero, matigém, yro x = 0,5.
Buaunr, y = 2,4 mpn x =0,5.

3aMeTHM, UTO MBI CMOTJIM PEIINTh 3TV 3aady, TAK KaK OHA CBeJACh
K YPaBHEHUIO, CIIocod pernleHHsa KOTOPOTO HAM M3BECTeH.

TOT®PWA, BUILFENIbM JNIEABHWL (1646—1716) — He-
metuknian dunocod, maremaTnk, GUank U assikoses. OH
n aHrnuiAckuin y48uuit W, HeloTod coznanu (HesaBwcumMo
APYr OT ApYra) OCHOBLI BaXHOro paspena MaTeMaTukn —
MaTemMaTHYeckoro aHanuaa. JleiiGHuL BBEA MHOrMe NOHA-
TWA W CUMBOAH, YNOTpeGnaemuie B MaTeMaTHke u ceivac,
B YaCTHOCTH UM BBRASH TOPMWH «dyHKLMNA»,
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267. Pynxuus s3afana popmyiaoii y = 2x + 7. Haliaure snavenne QpyHk-
= oMM, COOTBeTCTBYIOIee SHAYCHHIO ADTYMeHTA, pasHoMy 1; —20; 43.

288. Pyaruus sagana Gopmyioii y = 0,1x + . Jina snaveHua apryMmen-
Ta, pasHoro 10; 50; 120, mHaliamTe COOTBOTCTBYWOILEe 3HaAYCHUE

dyaroun,
269, ©yuxnua sagana gopmyaoll y = % B Tabnune yRasaHk HEHOTO-

phlie 3HAYEHHA APTYMEHTA. 3anoJHUTe TAbauny, BHYHCIUB COOT-
BETCTBYIOI[UE 3HAYEHUS QYHKIONM:

x -6 -4 -3 2 5 6 12

¥

270. dyuxuua saaana popMyaon y = xZ — 9. Banonuure Tabauny:

x -6 -4 -3 0 2 3 6

271. CocraBbre Tabamuy sHauenauli GyHxnum, zazaHuHoit dopmynoit
y=x(x - 3,6), roe 0 € x £ 4, ¢ marom 0,5.

272. Haitanre o6nacTe onpeaeneHus QPyHKIHH, 3agaHBOMN dopmynoii:

a) y=x"+8; 6)y=xf B) y= r)y=4x5'l-

7’ S+x’

213, Popmyna y =-56x + 6§ sazaér Heroropyio dynrmuw., Ilpu xaxom
SHAYEHWM apryMeHTa 3HauyeHHe Gpynxuuu papno 67 8?7 100?

274. Oynknua s3anaHa GopMyaol y = gx. 3anoJHUATE NMyCcTHIE KJIETKH
Tabaunn:

x -0,5 4,5 9
v -2 0

278, ®Pyaruua 3amaHa Gopmyaoir y = 0,3x — 6. Hafigure 3sHaueHHe
APryMeHTA, OPH KOTOPOM 3HaueHue pyHKIUH paBHO —6; —3; 0.

276. 3apaitiTe GopMyNoit 3aBUCHMOCTE MACCH KYCKA NPOGKU OT ero o0nh-
éMa, eCJH HM3BECTHO, YTO ILIOTHOCTH Npofkm pasaa 0,18 r/cmd.
Haiianre no dopmyne;

a) Maccy Kycka npobkm, obnéM KoToporo pabeH 240 cm?;
6) obpéM kycka npoOrH, Macca KoToporo paBna 64,8 r.

§ 5. yHKUMM U Mx Fpadukn | 61



2

278.

279.

14.

PaccmorpumM PyHKIINIO, 3agamBy0 GopmMynoit

JBurasgcsh co CKOPOCTBIO U KM/4Y B TeyenHe 6 4, apToMo6uas npo-
mén oyTh 8 KM, 3agalite GopMysol 3aBHCHMOCTE § OT U. Iloab3y-
Ack 3TOH dopmMynoil:

a) HaiguTe 3, ecau v = 65; 6) nalifure v, ecau s = 363.

C rypfasnl HA CTAROHIO, YAAIEHAYIO Ba paccroanme 60 kM, oTmpa-
BIJICA BEJOCHUNEAUCT €O CKopocTeio 12 xM/u. 3aaaiite dpopmynoit
3aBHCHMOCTL TIePeMEeHHOH 8 OT mepeMeHHo# ¢, TAe 8 — PACCTOAHUE
BeJOCHIOeAUCTA A0 cCTAHOHM (B KHJIOMETpax), 8 ¢t — BpeMs ero ABH-
xeHua (B uwacax). Halfizure no dopmyne:

a) 8, ecnu ¢ = 3,5; 6) t, ecnu s = 30,

¥ manpunkxa 6eimo 80 p. Om kynun x xapanaameit o 10 p. aa
mryry. O6ozgauynB yucao pydaeii, ocTABMHXCA ¥ Malbuuka, Oyk-
BOll y, samafiTe dopMynol 3aBHCHMOCTE ¥ oT X. KakoBa obnactn
onpezeneREuda 3Tod QYEKRIUHA?

JAns cennckoil 6UGANOTEKH YUSHUKH MIECTHIX U CeJLMEIX KJACCOB
cobpanu 315 xaur. CKOABKO KHUr cOGpPANH CEMHKJIACCHMKH, €CAH
H3BECTHO, 4TO OHU colpanu Ha 10% xHUr Gonnlme, YeM IOECTH-
KJAQCCHUKH?

OrMeThTe B KoOpAHHaTHOR nnockocTu Toukm M (0; —4) u N(6; 2)
M coeAMHUTE UX orpe3koM. Haliaure KoopAHHATEL TOYKH IIepecetie-
HHUA 9TONO OTPe3Ka ¢ OChI0o X.

OTMeThTEe B KOOPAMHATHON Na0CKOCTH ToukHM A (—2; —3) u B(4; 5)

H COeZHMHHTe X orpe3koM. HalianTe KOOPAHHATRI cepeHHLI OTpe3-
Ka AB.

Mpadpuk pyHkuNM

¥=x+s

rne -2<x< 3.

IIo aroit dopmyne ana moGoro 3HAYCHUA apPTyMeHTA MOIKHO HAMTH

COOTBETCTBYIOIIEe 3HAYCHKe QYHKIIUH,

B 'raﬁmme YHA3ZAHEL HEKOTOPEIEe JHAYCHUA apryMeHTa H COOTBETCT-

BYIOIIME MM 3HaYeHHA PYHKIUM:

x -2 -1

6

v 3 1,6 1,2
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Kaxiayio u3 HalileHHBIX map 3HadYeRHi x M y u3o6pasuM TOuKOM
B KOODAUHATHON NIJIOCKOCTH, cuuTaA 3Ha4enme x abenmecolt, a coor-
BETCTBYIONICE 3Ha4Y¢HHUe ¥ opanHaToH (pHc. 11). Bufupas Apyrue sHave-
HUA X U3 OPOMEXYTKA OT —2 a0 3 M BRIYHCAAA COOTBETCTBYIOI{ME MM

3HAYeHHu: y mo bopMyne y = ;6'_——3-, 6yaeM nmosyvaTh Apyrue NAaphl 3HAYe-

Bu#t x u y. Kaxaol 13 9THX map TAKMKe COOTBETCTBYET HeKOTOPAR TOUYKA
KOODAVMHATHOH maockocTH. Bee Takme TouxkH obpasylor zpadux yrik-

yuu, aagannoi dopmynoit y= xi 3 rae -2 < x < 3 (puc. 12).

Onpenenenne. I'papuxom @ynxm-nmmn MHO-
ZEeCTBO BCOX TOYGK KoopamHATEON naockKoeTH, afcomechl KO-

_mpmpammmaprym am&m CoOTBeT-
CTBYIOIIRM 3EAYERUAM. QyRRIRM. .

IIpamep 1. llocrpoum rpadux ¢pyuxnguu, sapansoit popmynoi

y=x(6-x),
rae -1 € x €5,
P Cocrapum Tabanny COOTBETCTBEHHBIX 3HAYEHH apryMeHnTa n QyHK-
15237 H
x -1 0 1 2 3 4 5
v | -7 0 5 8 9 8 5

§ 5. DyHKuwN ¥ nx rpadukm

63
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OTMeTHM B KOOPAUMHATHOM IIIOCKOCTH TOYKH,
KOODAMHATH KOTOPRIX ykasaHm B TaGaune. Co-
eAMENM BX miuasno#t nuEnelH (puc. 13). IToayunm
rpabux GyEKOUA, 3a8aHBON dopMynoil

y=x(6-x),
rae-15x< 85, <

Jem Goabine OTMETHM TOYeK, IMPHHAAIENKA-
muX rpaduKy, ¥ ueM IIOTHee OHHM SyAyT pacmo-
JNOosKennl, TeM TouHee OyaeT nocTpoex rpadpmx
yaRUNA,

C noMombio rpabHKa GYRKIHY IO 3HAUEHHIO
ApryMeHTA MOMKHO HaliTH COOTBETCTBYIOINSE 3HA-
geHne QpyHKnuUH. MOXHO TaK:ke pemHTh obpar-
HYIO 38784y N0 3Ha4YeHHIo GyHKIAKM HAfTH Te 3HA-
YeHuA APrYMeHTa, KOTOPHIM OHO COOTBETCTBYET.

NDprmep 2. Ilo rpaduxy byEKIEHN, H200paKEédAOMY HA pUCYHKe 14,
BafigéM: a) sHavyeHue pyHKUNE IpH X = 3; §) 3EaYeHNA X, IPHU KOTO-
PHIX 3HAYeHHWe (PYHKIMM DABHO 7.
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Pue. 14

P a) Yepesz Toury ocu x ¢ abcmuccoit 3 OpoBeAéM NepNeHZMUKYISAP

K ocH x. Touka mepecedeHMsA 3TOr0 NepHneHAHKYJAApa ¢ rpadmxom
byEKOAN HMeeT KOOPAHHATH (3; 5). 3HauuT, mpu x = 3 3HaYeHUe
dyaEKIUN paBHO 5.
6) IlpoBeséM uepes TOUKY OCH ¥ ¢ opAuHAaTO# 7 mpamylo, mapaji-
NeJILHYIO OCH x. 9Ta NpAMas IepeceKaeT rpad®mkK B ABYX TOUKAX:
¢ xoopauHatamu (5; 7) u (9; 7). 3naunrt, GyHKIMA DPHHAMAET 3HA-
UeHHe, paBHoe 7T, npu x =5 unpu x=9. <

I'padhur aaéT HArIAAHOE NPEACTABJEHME O 3GBHCHMOCTH MEMIY Be-
auguHEaMHy. Tax, no rpaduKy TeMIepaTyphl BO3AYXA MOMKHO Y3HATD, KOTAA
TeMIIepATYDA PABHAJIACH HYJNIO, OLIJa BEIIe HYJIA, HUXKe HyJIH, BO3pacTa-
na, youBana u 7. A. HanpuMep, ¢ moMomb1o rpaduka, H306pakéaEoro Ha
PHCYHKe 8, MOXCHO ONPeAeJIuTh, UTO TeMIuepaTypa 6uiia pasHa 0 °C B 9 u
H B 22 w; Onina nomoxmTensHO# ¢ 9 0 22 u; Boapactana ¢ 3 mo 15 u,

Tm ywrLun



Ha mpakTHKe YacTO MCHOJL3YIOTCH HpHBOpHI AN ABTOMATHIECKO
PETHCTPAOMA X044 TOI'C HMJIM HMHOro mnponecca (M3MeHEeHHA B Te4YeHHE
CYTOK aTMochepHOro IABJEHHS, UIMEHEHHA B TedeHHe CYTOK YPOBHA
MOpA, U3MeHeHMSd JABJIeHHA Iapa B OUIUHADEe ABUraTeJd B 38BHCH-
MOCTH OT NOJIOYKeHHA DOpmiEA)., ST npuboprl BhrgepunBaoT rpadnHxmn
COOTBETCTBYOILINX PYHKIUMOHAJLHEIX 3aBHcHMocTeil. Tax, ¢ momMomgpio
Kapanorpaga moaydawT rpadudeckoe onucanne paboTml cepAaua, celic-
Morpad mOIBOAAET MOJAYUUTH rpaduvecKoe onucanme kojebanuii sem-
HOH IMOBEepPXHOCTH,

283. ®yuruua sagana Gopmynoit y = x(x — 3), rae —2 £ x £ 2, 3aooa-
BUTe Tabauny M nmoctpoiite rpaduk sTONH QYHKIHH.

~2 -1,5 -1 -0,5 0 0,5 1 1,5 2

284. IMpunaanexar an Touxkn A{4; 2), B(l; -4) n C(1; 4) rpaduxy
&byHruuH, 3aaanHol dopMmynoit y = 2x — 67 YHRaxuTe ABe TOYKH,
OAHA M3 KOTOPHIX IPHHAZJNEXUT 3TOMY rpadMKy, & APYras HeT.

285. Kpupags MN — rpadurx Hexkoropoii ¢yExknuu (pue. 15), Haligure
o rpad@HKy 3HaYeHEHe PYHKIHH, COOTBETCTBYIONIEe 3HAYEHHIO ap-
rymenra -2; —1; 0; 1; 5.

:)‘M y : : 7 |
X p N !;ﬁ.f—f\ |
N : " ol I -
Ty ’/ | zgl'i \ /
=21 NO 3 314 &lx 34 FL0 112 N4/ %
— AT T - ]

=1 : -1 N

! i ; P T, S BB

-2 — 1 =211
Puc. 15 Puc. 16

286. HUcnoawsya rpadux dynxuum (puc. 16), sanmonrunre rabaumy:

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

¥YxakHTe OATP 3HAYEHHH APryMeHTA, KOTODRIM COOTBETCTRYIOT
TIONOXHTEIbHEIe 3HAYCHHA PYHKOUH, B NATH 3HAUYEHUR aprymesn-
T8, KOTOPHIM COOTBETCTBYIOT OTPHIATEJbHEIe 3HaYeHAA PyHKOUH,

§ 5. DyHKuMH 1 ux rpaduvkn
3 — Manspurves, Tra. 65



287. (das pabomw 6 napax.) Kpusas,
n300pasKkEHAAA HA DPHCYRKe 17 —
rpabukr HexoTropo# GQYHKOUH.
Hcooaraya rpadmiy, Haifaure:
a) SHa4YeHUA y OpH x =—3; -2; \‘
0; 2; 4; ,

0) 3HaYeHHA X, KOTODHIM COOT- | p
BETCTBYIOT i = —2; 0; 2; 8, i
= — :

1) PacnpegenuTe, KTO BHIIIOJ- y

HAeT 3aJaHNe a), & KTO — 387a- | urt |
HH4e 6), M BHOOJHUTE MX. ! '
2) MpoeepsTe ZAPYr y APyra [/ !
NPABMJIBHEOCTh BLINOJHEHUS 3a-
Aampd. Puc. 17

3) HcnopaseTe ommnbKH, ecam

OHM AONYVIIEeHH.

4) O6cyauTe BO3IMOMKHOCTE CYMIECTBOBAHMA ABYX MCKOMAIX 3HAYe-
Hu# B cayuae a) u B cayuae 0).

€ | o

=l
—f>
®

288, IIoassyace rpaduroM QyREKIEN, H300paAREéHHHIM Ha pUCYHKe 17,
VRAMHTe ABA KAKMX-IHG0 3HAWEHMA APPYMEHTA, NPU KOTOPBIX
JYHEONA NpHHHEMAET:

a) NOJMOKHUTEeNLHBIE 3HAYCHNH)
6) oTpHOATeNLHEEe 3HAYCHHA.

289. Mamepas B TeueHHe JNECATH JIeT Ka)kAhlif roa B feHs poXAeHHS
pocT pebéHKa, NOCTPOMUNHN rpaduK IABUCHMOCTH POCTA OT BO3PACTA
pebénka (puc. 18). Hoarayace rpaduroM, HaliawTe:

a) rakos OmT pocT pebénxa B 3 roaa; B 6 Jer; B 9 Jer;

0) Ha CKOJEKO CAHTHMETDOB BHIpOC peléHOK 3a mepBHEe OATH JET
IKH3HY; 38 DOCHAEAYIOINMNE NATH JIET KUIHMU.
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{2z pabomut ¢ napax.) Ha pucyrre 19 nsobpamens rpaduku aa-
BHCHMOCTH BEICOTHI YPOBHA JKHAKOCTH oT €8 o0béMa B ABYX cocy-
Rax pasauusol ¢opmMul, EO ogHOI U Tolt e émrocTi 3 A. Ilons-
ayack rpaduxkamMn, Halaure:

8) KaKoe KOJUYMECTBO MUAKOCTE HAAO HANMTh B RAMALIE COCYA,
gyTO6GRl YPOBHH XRKHAKOCTH B HAX OBLIM OAMHAKOBEI;

6) CKOJMBKO KUAKOCTH HANO HAJUTE BO BTOPOlt cocya, uTolHl moay-
YHTH BHICOTY YPOBHA TAKYIO JKeé, KAK B IE€pPBOM COCyAe, KOrja
B Hero HaauTto 1,5 n >xmakocTH.

1) PacopesenuTre, KTO BHIOOJNHAET 34haAHHE &), & KTO — 38Ja-
nue 6), ¥ BEIDOJHUTE HX.

2) OfpacHUTE APYT APYTY, KAK BH PACCYXKIAAIH NIPH BHINOJHEHHHA
3afaEud, H n300pasuTe CXeMaTHYeCKH, KAKYI0 IPHMEpHYI0 GopMy
HMEIOT 3TH COCYZARL.

BpeMsa, 3a K0TOpoe MAATHHK COBEpIIAeT NOJHOE
xKonebammne, T. e. H3 moaoxeHus OA nepexogur
B nonoxenue OC, a 3aTeM CHOBa BO3BpamaeTca
B noaoxenme OA (puc. 20), HasnIiBaeTca DEpPHO-
AoM Konebanmsa mMaaTHHKA. Hayuas saBMCMMOCTE
nepuoza roneGanma MasgTHUKA T OT ANUHE HH-
a1 {, cocraBuny Tabanny:

E L

“ILox | 80 | 50 | 60 | 80 | 100 0
T, ¢ 10|14]|16 | 1,8 | 2,0
A C
ITocrpoliTe rpaduK 3aBHCHMOCTH B
nepuoza Konefanua MagTaura T
OT ANMHEH BHATH [. Puc. 20

§ 5. DyHkUMKU U 1x rpadukn l 67



292, Hamepaa yepes KAXKAYI0 MUHYTY TEMIIEPaTypy Boaw B Bake, cocra-
BUAKM Tabauny:

X, MBH 6 |1|2|8|4]|5}|6|7|8]|906]]10]11(12
$.°C - | 14|28 | 41 |54 (66| 76 | 85| 98 | 98 [100]100|100| 100

IlocTpolite rpadmx aapHcuMocTH y oT x (Macmrab: lceM Ha
ocH X cooTeercTByer 1 MuH, 1 cM Ha oc: y coorBercTByeT 10 °C).
Henonsaya rpadMk, OTBeThTe HA BONPOCHL:

a) KaKyIO TeMNepaTypy HMela BOAA 4Yepes 4 MHH, uepes D, MHH,
yepea 9 MuH, Yepesd 10,7 MHHE mocne Ha4Yaja HArDeBAHWA;

6) 4yepes CKOJABKO MHEYT HOCJe HayaJia HarpeBaHHA TeMIOepaTypa
BOAEL cTana pasnoil 41 °C; 60 °C; 95 °C?

293. (Haa patomut 6 napax.) Ha pucynke 21 msofpakeHn rpaduxs
SaBUCHMOCTH TOPMO3HOTO OYTH ABTOMOOMJIA OT CKOPOCTH €ro ABH-
JKeHUA Ha cyxoM acdanbre (kKpuBaa OA), HA MOKpOM acdanbTe
(xpuBaa OB), npu rononéne (kpusasa OC). JIna rkamaoro caydvasn
OTBeTBTE HA BOTMIPOCHI:

a) 4yeMy paBeH TOPMO3HOH! MyTh ABTOMOGHIISA NpK cKOpocTH 50 KM/4;
6) ¢ KaKoil CROPOCTHIO AONKEH ABUTATHCA ABTOMOOWIL, UTOOHI ero
TOPMO3HOH IIVTE He npeBnman 60 M?

1) BrimosEnTe RaKIBIN 3agaEuAa a) H 6).

2) CpasnuTe nonydeHHEIe oTBeTEI. HcnpaBbTe OIIHOKH, €CAM OHH
JOMYINEHEI,

3) Ofcyaure, HACKOJBKO BeJIUKO DASJHYHAE B TOPMO3HOM NMYTU HA
CYXOM B MOKpOM achanere.
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294. PemuTte ypasHeHHe:
a) 3, 7x-2=-2x + 3,13; B) —27x =5 — b4x;
6) 4,2x+8=8—- Tx; r x-1=0,4x - 2,5.

m DynkLpan
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295. B arTonapke 6o B 1,5 pasa Gosbile rpy30BLIX MAIIUH, Y€M Jer-
koBEIX. Ilocje TOr¢ KAaK ABTONAPK MOAYUMI em[é 45 JierKOBRIX
ABTOMAIINH, & 12 rpysoBLHIX MAIIHH Iepeaan depMepaM, B HEM CTA-
JIO NerKoBWX MAITHH Ha 17 Gonerue, ueM rpy3oBHX. CKOABKO BCEro
aBTOMamIvH SHAO B aBTOmApKe?

296. Bepmo am, uTO!:
2 1 .8 1 .
3)65—5‘12+z—6>0,
1 1 1, .
6) (53—5-15)-12—65.3>0,

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

KoHTponbHbIe BONPOCH! U 3anaHnA

Npusepure Nnpumep GYHKUMOHARLHOW 3aBUCUMOCTU O4HOW NepemeH-
HOW OT APYrOoN. YKaXuTe HE3aBUCUMYIO U 3aBUCUMYIO NEepeMeHHbIe.

O6bacHuTe Ha NpuMepe ¢GyHKUMW, 3a0aHHON dopMmynon y = 6x + 12:
a) KaK no 3HAYEHWIO apryMeHTa HalTW COOTBETCTBYIOWEe 3HaYeHue
GyHKUMK; 6) KaK HANTH 3HAYEHVS apryMeHTa, KOTOPLIM COOTBETCTBYET
YKa3aHHOe 3Ha4YeHne hyHKuu.

Y710 Ha3wiBaeTCs rpapukoM OyHKUMW?

Nokaxure, Kak ¢ NOMOWBIO rpaduka GyHKUMKM MOXHO HAWTK: a) 3Ha-
YeHue GpyHKUMK, COOTBETCTEYIOLLEE 3aaHHOMY 3HAYEHUIO apryMeHTa;
6) 3HaYeHWA apryMeHTa, KOTOpLiM COOTBETCTBYET AaHHOe 3Ha4YeHWe
byHkuun. Ucnonbayitte ans atoro rpaduk GyHKUMK, N3oOpaxEHHLIN
Ha pucyHke 15.

 BYHKUMR
15. MNpamas NponopunMoOHaANLHOCTL U eé rpaduk

PaccmorpuMm npuMmep. IIycTe V — of6BéM kenesHoro 6pycka B Kyon-
YeCKAX CAHTUMETpaX, M -— ero Macca B rpaMmax. Tak Kaxk NAOTHOCTH
skenesa pasaa 7,8 r/eMd, To m = 7,8 V. 3ancuMoCTs MACCHL 3KEJE3IHOTO
O6pycka or ero o6BLEéMA ABNAETCA DpHMepOoM GYHKNUHA, KOTOPAA 3a4a6TCH
dopuynoit Buaa y = Rx, rae x — He3aBUCHMASA [IepeMeHHaA, # — 4ucao,
OTIHYHOE OT HYI4.

Taryw QYHKIIHIO HasEIBAIOT RPAMOU NPOROPUUOHARLHOCTIBIO,

6. Nunei ‘
§ UHeWHan yHKUMA 69




Onpepgenenne. Mpanot DPonOPIHOBAREHOCTLI0 HASH-
BaercE QPYHKNHA, KOTOPYIO MOXHO 3amaTh dopmynodl smpa

'y = kX, rae x — HelaBMCHEMAS NEpPeMeHHAR, ¥ — He paBHOe
| HyA0 THCAO.

Yucnao k B dopMyne y = kx HasnBaeTcA KOPPHUIIMEHTOM DPAMOIT
I PONOPIACHANEHOCTH,

Ha dopmyau y = kx, rae k # 0, BaxoauM, 4TO eCJIA X; H X3 — 3HA-
YeHHA apryMeHnTa, npuiém x, = 0, x5 # 0, a ; ¥ Y3 — COOTBeTCTBYWIIHE
UM 3HAYeHUA QYHKNUM, TO Y, = kX,, Y, = kx,;. Orciona

Bh_p B_p B B
x ’ Xg ’ x x,’
T. €, BepPHA NpPOIOpOHA
A4
Xy Y

C arEM H CBA3AHO HASBAHWE <«IOpPAMAs NPONOPIHOHANBHOCTH?
B OTJIMYME OT «06paTHO#R mponopHHOHANBEHOCTHS, ¢ KOTOPOi BH MO3HA-
KOMHATECE IO3i3Ke.

B nosceaEeBHON »KH3HM MBI YAaCTO BCTPEYAEMCH C 3ABHCHMOCTAMH
MeXAY NePeMEHHHIMH, KOTODHIe ABJAAITCA NPAMBIMA INPOTOPIHOHANB-
HOCTAMH.

IIpuBeaémM mpuMepH.

IIpumep 1. Ilyre 8 KM, DpoiiaenHE aBTOMOOMIENM 38 { 4 ¢ ITOCTOAH-
HOM cxopocTeio TO KM/4, BHUMcAseTcH IO dopMyne s = T0f, rgme
t > 0, T. e, 3aBECHMOCTE & OT { ABJAAeTCA OpEMOH NMPONOPHHOHANL-
HOCTBIO.

HOpumep 2. Croumocts p To0Bapa B pybasax no mene 15 p. 3a Kulo-
IrpaMM BHUHCAAETCA no dopmyne
p=15x,
TAe X — Macca TOBAPA B KHJIOrpaMMaX. 3aBHCHMOCTE P OT X ABAAET-
¢a OpaMo# MPONOPIHUOHANBHOCTRIO,

NIpumep 3. Inuna oxpyxuoct C suiuncaserca no dopmyne
C = 2xr,
The r — PaANYC OKPY;KHOCTH, & — YHCN0, OpubauxénHo papHoe 3,14,

3unauur, aapMcuMocTh C OT r ABAAETCA NPAMON NMPODOPLHOEaTH-
HOCTBIO (Kos(pPHOMEeHET NMPONOPIUOHANPHOCTH 316Ch PaBeR 2RX).

BriscEEM, 4uTO npeacrasaser coboil rpadux npamoil npomnopnuo-
HAJNBHOCTH,

B ravecTBe npmMepa paccMoTpuM ¢yHrnmio y = 0,5x u oocrpoum
rpadur aro PyHKIHN.
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Ob6aacTr onpeneneHnsa ¢yExmuu y = 0,5x — MHOXKECTBO Bcex UH-
cesa. CocraBuM TalMRIy COOTBETCTBeEHRIX 3HAYCHKH NMepeMeHHLIX X H
INA HeKOTODHIX 3HaueHMit apryMenTa X:

0 0,5 1 1,5 2 2,6 8 8,5
0 2,26 { 0,6 | 0,75 1 1,26 | 1,6 | 1,75

-0,5 -1 "1’5 -2 _2)5 '-3 —3’5 _4
-0,2% | -0,6 | -0,75 -1 -1,25 | -1,6 | -L,75 -2

OrMeTuM B KOODAMEATHOH ILTOCKOCTH TOYKH, KOODAHHATH KOTO-
PHIX mMoMemeHH B Talaune (puc. 22). MoxkEO 3aMeTHTh, UTO BCe OTMe-
YeHHLIe TOUKM NPHHAAMEKAT HeKoTopoi#t npamoll, mpoxoaamelt uepes
Hauano KoopauHaT. [IpoBenéM 3Ty npaMymw. llonyuum rpabuk byrknun
¥ = 0,5x (puc. 238).

Paccyxpaa aHANOMYHO, MOKHO NOCTPOHTH, HANpHMep, rpaduk
byarnuu y = -1,5x (puc. 24). 3tor rpaduk, Tak e KaK B rpaduK PyHK-
muu g = t?,t'm, ABNAETCA NPAMON M OPOXOAUT Yepe3 HAYANO KOODAMHEAT.

oob1ize,

| rpagpux mpamoit nponopumomaxs- | h
| moern npeacrasnser: cobolt nps- |
| uyo, npoxoaamyso uepea HAIANO | | N
| XOOPANEAT. - _ ] ;

¥
e wrun o S A TS T I T —— — .—B b &‘ ] 2 -8__.£|
1 !
|

Yr06:1 mMOCTPOMTL TpadUK GYHK- ———
Ouu ¥ = kx, HOCTATOUHO HailiTH Koop- 17
DuHATH Karo#-Hubyabr TOuKHM rpadpmra
oTolt QVHHUMM, OTIHYHON OT HaUada Puc. 24

6. JlnHelinaa HKLWA
§ dbyHKu I 71
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KOOPDAMHAT, OTMETHTD 3Ty TOYKY M 4Yepe3 Heé M HAYaJN0 KOOPDAHHAT IIPo-
BeCTH NPAMYIO,

ITocTpoum, HanpuMep, rpaduk dyaruun y = 1,5x. IIyers x = 2, To-
raa y = 3. Hocrpoum Touky A(2; 3) u uyeped Heé H HAYANIO KOODAKHEAT
?poaelegm npAMYI0. 3Ta IpaAMan ABiderca rpaduxoM dysrmun y = 1,5x

pHc. .

Pacoonosxenue rpaduka QyHKINH ¥ = kx B KOOPAHHATHOM IJIOCKO-
eTHU 3aBUCHUT OT KoaddunnenTa k. I3 popMynu y = kx HaX0ANM, YTO eCIU
x =1, To y = k. 3naunr, rpaphux QyHKNuU y = kx OPOXOAUT UepPe3 TOUKY
(1; k). IIpu k > 0 sTa TOUKA pacmOJIOXKeHAa B MepBoil KOOpAMHATHOM weT-
BEePTH, a Ipu k < 0 — B uerBéproii. Orcioga caenyer, 4To OpH k > 0 rpa-
$HK DpaAMOIi DPONOPIIMOHANBLHOCTH PACIOJJI0MEeH B IePBOi B TpeThell Ko-
OPAHHATHHIX YeTBePTAX, 4 OPH k < 0 — BO BTOpO! M YyeTBEpTOIl.

Ha pucynaxe 26 mocTpoeHH rpatdhuxy npamoii IponopuuoHANLHOCTH
IpH PA3IHYHLIX 3HAUCHUAX k.

297. BesocHneAMCT ABUMKETCA PABHOMEPHO €O CKOPOCThIO 12 xM/4.
Hanmmure dopuyny, BEIPAMKAIOLIYI0 SABHCHMOCTH NpoligeHHOrO
NyTH 8 (B KNJIOMEeTpax) OT BpeMeHH ABMXeHHu4 ¢ (B uacax). fpaner-
CH JIH DTa 3aBHCHMOCTb NPAMOH NpPOMOPIHOHANILHOCTBIO?

298. fipnsercsa AU npaAMOH NPONOPINOHANBLHOCTLI0 QYHKIHA, 3aAAHHAS
dopmynoii:

a) y=-5x; 6) y=5x% B)y=%; r) y=x+5?

299. IIpaMas DpoOOPIMOHANLHOCTL 3ajaHa dopmynoii y = —%x.

Hafizute snaueHue y, COOTBETCTBYIOWIee X, paBHOMY —9; 0; 1; 4.

Tm Dy



300, l'[oc'rli)ioﬁre rpadpuK OpAMOH DIPOMOPUIHOHANBROCTH, SaAAHHOH dop-
MYJN0
a) y=3x; B) y=x; A) ¥ =2,5x;
6) y=-1,56x; r) y=-x; e) y=-4,5x.

301. (dan pabomu 6 napax.) Bagaitte dopMynoit OPAMYO TPONIOPIHO-
nangnoc‘rb, rpaduk KoTropo#t cuMMMerpuueH rpabury GYHKIHH
y = 9x:
&) OTHOCHTEJBHO OCH X; 6) oTHOCHMTEABHO OCH J.
1) PacnpesenuTe, KTO BHIIOJHAET 3aAaHHE &), 8 KTO — 3afga-
gue §), ¥ BHIOJHUTE HX,
2) IIpoeepsTe APYr ¥ APYTra OPABMUJILHOCTh BHIMOJHEHMS 38aHUA.

302. Tlocrpoiire rpadux ¢GyEKNUH, 3anamEHON dopmyaoli y = -0,5x.

C momompio rpaduka Haiiaure:

4) 3HAYCHHEe Y, COOTBETCTBYMIOLIee X, paBHOMY —2; 4; 1;

6) npu xaxoM X 3HAYeHWe y paBHO —1; 0; 2,5,

CymecTByeT JH TaROe X, IPH KoTOpoM Yy = —1507 Ecan cymecTBy-
eT, TO BHYUCIANTE €r0.

303. IIpunagnexar aux rpabuxky oyuxnuu y =-0,6x Touxkn A(0; 1),
B(-1; 0,5), C(2; -1), D(4; -2)?

304. VisBecTHO, 4TO rpadpmK npaMoil MPONOPHUOHANLHOCTH IPOXOAMT
yepes Toury A(3; 21). IIpoxoanT AU 3TOT rpadHMK Yepe3 TOUKY
B(-7; -49); Toury C(-5; 3,5); Touxy D(0,8; -5,68)?

305. (dxasa pabomut 8 napax.) IloramuTe CXEMATUYECKN, KAK DPACIOJO-
skeH rpaduk GyHKOMA, 3agaHHEOA dopmMyaoik:

a) y=1,7Tx; B) ¥=0,9x; A) y=kx, roe k> 0;

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

1) PacopeaeamTe, KTO BHIIOJHAET aa,nanua a), 6), a xTO — 3aAa-
HHA B), T'), ¥ BHOOJTHHTE HX.

2) IIpoBepeTe APYT ¥ APYTA NPABUNBHOCTh BEIIOJHEHHSA 3aJaHUI.
3) OGcyaure, Kakoit Buj umeeT rpadbuk dyHrOuMHu ¥ = kx B 3aja-
HHAX X) H ).

308. Ina xamporo rpaduka NOpAMOH NPONOPIHOHANBHOCTH, H3olpa-
JKEHHOTO HA PHCYHKe 26, HAMHITTHTEe COOTBETCTRYIOMIYIO dopMyay.

307. TypHCT BHIOEN H3 TOPOAA U Yepe3 X 4 HAXOAWJICA HA DACCTOAHHH
¥ KM OT Hero, 3aBUCHMOCTE J OT X NMOKAa3aHA B Tafaune:

x 0 0,5 1 2 2,6 3 3,b 4
] 0 2,1 4,0 7,9 10,1 12,1 14 16,1

B xoopaunaTHOM! INOCKOCTH OTMETHLTE 3TH TOYKH U MOKAMKHUTE C IO~
MOImbI0 JUHeHKHM, YTO OHH pACOONOMeHH mouTH HA npamoil. Co-
cTaBsbTe (POPMYNY, KOTOPAHA npuﬁnnmenno BBEIp&YKAET 3aBHCHMOCTD

y OT X.
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308. Ha pucyuke 27 noCcTpoeHH rpa-
dHKH ABRACHUA Nemexoaa (OT-
pesok OB) 1 BesocHNeAHCTA ‘“"‘ic
(oTpesox OA). C nomompio rpa- [ 1
¢$HKOB OTBETLTE HA BOMPOCHL: 30
a) kaKoe Bpem# 61 B myTn me- |20 f
IeXoJ U Kakoe BpeMs — Beno- [ 1
CHIOeIMCT; y
6) Karoit nyTs Dpoxeaan neime-
X0Z H KAKOW NOVTR Npoexan —f——'i‘
BEJIOCHIIGAUCT;

B) ¢ KAKO CKOpPOCTRIO ABUTANCH Puc. 27

nemexoA H ¢ KaKoi — BenocH- ’

neAHCT;

T) BO CKONBKO pas OYTh, KOTOPHIK mpoexan 3a 2 ¥ BeJIOCHNEAUCT,
Gonbime myTH, DPOHEHHOTO 34 TO K€ BPOMsA NEemeXOA0M?

309. Ha pucynke 28 msobpexén rpadpuK SABHCHMOCTH YAJIMHEHHSA I
CTANLHON NpOBONOKH OT ¢HAH F, nox geficTeMeM KoTOpOt mpoBo-
JIOKA DACTArHPACTCH. Y KAKHTE I'PaHHILI H3MeHeHUA cCHAH F, npn
KOTODBIX 38BHCHMOCThL YANHEEHHA OPOBOJOKH 0T CHAN F aBasgerca
opamolt NponOPIACHANBEOCTBIO.

“
14

s

éﬁaf—ﬁ

Puc. 28

[l

310. PemuTe ypaBHeHHUE:
a) 1-1,7x -(0,8x + 2) = 3,4; 6) 6-0,2y=0,3y — 39.
311, YnopoCTuTe BLIpAXKeHHe:
a) —-21(4 - 10a) — 54a; 6) 28 — 10d + 4(d + 18).
312, Ms3BecTHO, 9TO ¢ > (. CpaBEWTe ¢ Hy/AéM 3HAYEHHE BRIPDANKCHHNA:
a) S5a; 6) -10a; B) a + 6; r) —a; ) g; e) —é.

a
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16. JlvuHeitnan ¢yHkuma n eé rpacduk

PaccMoTpuM npuMepH QyHRIMIA.

IIpumep 1. Ha mocce pacnonoixeHsl TYHKTH A u B, yAanéHuue ApyT
or apyra Ha 20 kM (puc. 29). MoTODMKJANCT BHeXak W3 ONYHKTA B
B HANPABAGHUH, NPOTHBOIONOXHOM A, co ckopocThio 50 KN/41. 3a
t 9 MoTonMKIHCT npoemer 50f KM m Gyaer HaxoauThCA OT A HA
paccroauun 50t + 20 kM, Ecam 06oamaunTs GykBOH 8 paccroanme
(B KHJIOMeTPAX) MOTOIMKJINCTA A0 IYHKTA A, TO 3ABHCHNOCTE 3TOTO
PACCTOAHMA OT BPeMeHH ABHKEHHSA MOYKHO BHIPASHTH (OPMYIOK

8 = 50t + 20,
rae t 2 0.
) , A
Puc. 29

IIpemep 2, VueHnk Kynui TeTpasn no 8 p. aa IMTYKY K Py4Ky 3a 5 p.
O6Go3HaTHM YHCAO KYNJeHHKX TeTpaael Oyxsol x, a CTOMMOCTL OO-

RyOkRH (B pyGnax) 6yxsolt y. ITonyuun
y=3x+395,
rie X — HATYDAALHOE THCIO.

B o6oux mpEMepax M BCTPETHAHUCH C GYHRIOHAMH, 3aZAHHBIMK
dopuaynany BHEIA
y=kx+b,

rge x — He3ABMCHMAA NepeMeRHadA, B ¥ b — uncia.
Taxne PyHKIEE HAIKBAKT AUHCLRLIMUY QyHKUUIMU.

Onpeaenenne. Juseimod dpynxnped sassmaerca pyns-
A", KOTOPYX MOXHO 387aTh bopMynoHt suza y = kx + b, rre

x -~ HOGABHCEMAR HepeMemHad, & I b — HeKOTODHIe uMCAA.

IIpaMag mMpONOpPOMOHAJARHOCTE ABAAETCA YACTHHIM CAYUaEeM JAHMHei-
Ol pynxnun. MeiicteurensHo, npH b =0 dopuyna ¥ = Rx + b npurn-
Maer BuZ ¢ = kx, a ?rolf dopmynoil npa k # 0 sagaérea npaMas nponop-
IMHOHANBHOCTE.

BuacuuM, Kaxkoit Bug uMeer rpadur auneituol pyurnum,

PaccmorpuM, BanpumMep, pyaxnue y= 0,5x + 2. CpapauM 3naue-
BEEA GyEROWH

¥y=05x+2uy=0,5x

OpH OAHHX H TEX K€ JHAYEHHAX X.
§ 6. NuHeiHnan ¢0 HKLUWA
y l 75



x -4 -2 4 6
0,5x + 2 0 1 4 5

W3 npusepérHoit Tabaunm u dopayn y= 0,5x n y= 0,6x + 2 acHo,
4TO0 gaiA A0Goro 3HA4YeHHdA apryMeHTa X snavenue byuxkuun y = 0,5x + 2
Ha 2 eguHEAON OSonrme 3HadeRmA GyHKmum y = 0,5x. Ecam rpaduk
dyaknuH y = 0,5x caBUAYTE Ha 2 eAHHHLKI BBepX (T. e, B HANpaBJeHHHU
OCH V), TO Kaaana TouKa (X, ¥,) rpadmra dbyaxmun y = 0,5x nepeiinér
B TOUKY (Xx¢; U + 2) rpadpmka dyurnun y = 0,6x + 2. IIpu sTom mobas
TouKa rpadura dyakuuu y = 0,5x + 2 moayuaeTca N3 COOTBETCTBYIOMEH
TOYKH rpadukxa oynkouu y = 0,5x.

CrepoBareapHo, rpadbuk dyHKDHH y = 0,5x + 2 ecTh npaMas, mna-
paarencHas rpabuky GyHruum y=0 5x, NPOXOAAIMAA 4UEpPe3 TO4YKY
(0; 2) (puc. 30).
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ARaNOIIYHO MOXMKHO [IOKABATE, 94TO rpadHKoM pyarkuun y = 0,5x — 3
ABAsAETCA MpAMAS, NapanaenasHad npamMoi y = 0,6x u npoxogsaman yepes
rouky (0; —-3) (puc. 31). Boobie

—————— ﬂ_u““““”_u___-——_—__-ni

l rpabux pyExnun y = kx + b, rae k + 0, ecth npAMas, mapan- |
nenhuaanpauoﬁy-kx i

®opmyna y = kx + b npu k = 0 npuaumaeT Buj y = b. B oTOM cayuae
rpapuxoM dyHknuu y = kx + b asagerca npaMas, NapaaneJbHad OCH X
npu b= 0 unu cama ock x npu b = 0.

m DynkLian



Ha pucynke 32 nocTpoeH rpadpuk QyHK-
num y = 3.
TakuM obpasomMm,

| rpadmxom aumetizo#t pysxmum asas- |
| eres mpsmas. i

i

HJaa nocrpoenus rpadpuxa anHelnoi
GOYHKIMM AOCTATOYHO HANTH KOOPIWHATH
ABYX TOUYEeK rpaduka, OTMETHTE 3TH TOUYKH
HA KOOPHMHATHOM IIJIOCKOCTH H MOPOBECTH
yepes HUX NpPAMYIO.

y -
)
& i
910 5 E
i

Puc. 32

IIpumep 3. IlocTpoum rpadux dpyaxknun y = 2x + 3.
b Oyuknua y = 2x + 3 nubelinas, nosToMy e€ rpadHKOM ABASETCA
npamMasa. Hcooassys dopmyay y = 2x + 3, HaligéM KoopAHMHATH

JBYX To4eK rpajuxa:
ecan x==-2, ToYy=2-(-2)+3=-1;
ecnmx=1,Toy=2-1+3=25.

OrneraM ToukH A (-2; ~1) m B(1; 5). IIpoBegéM uepes 3TH TOUYKH
npamyio (puc. 33). IIpamMas AB ects rpabux ¢yaxnun y = 2x + 3. <

TIpu nocTpoernn rpadpuka anHeinoi ¢yaxkoun gacto Grisaer yaos-
HO B Ka4ecTBe OHOHN m3 Todek Opatk Touky ¢ abcmmccoit 0.

i <l /B i
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Puc. 33 Puc. 34

IIpumep 4. Iloctrpoum rpadbux PyEKINU Y
P HaiigéM KOOPDAHHATH ABYX TOYEK IpadHKal

ecmmx=0,roy=-0,8-0+1=1;
ecig x=5,roy=-0,8.-5+1=-3.

=-0,8¢ + 1.

OrmeruM Touku M (0; 1) n K (5; —3) 4 mpoBeaéM uepes HUX NPAMYIO
(puc. 34). IIpaMas MK — rpadur byarumpu ¥y =-0,8x+ 1. <

6. Nlnneinan HKUNA
§ PyHku l 77
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Opramep 5. IloctpoumM rpaduk GyHRIHK ¥ = -2,

p JIio6oMy 3HAYEHUIO X COOTBETCTBYET OJHO M TO e 3Ha4eHHe ¥, paB-
Hoe —2. OTMeTUM fBe Kakue-HHOYAL TOUKH ¢ OPAMHATON —2, RampH-
Mep P(0; -2) u N (4; —-2), 1 npopeaéM depes HUX npaMymo (puc. 35).
IIpaman PN — rpaduk auuefinod oyHknum y = -2, <

Pacnoaoxenne rpabpuxka dysxuuum y =kx + b Ha KOoOpDAMHATHON’
IAOCKOCTH 38BUCHT OT 3HAYeHNlt KooddunuentTos &k u b,

Ha pucynre 36 nsofpakeHH npaMele, KOTOPHIe ABAAIOTCA rpaduKa-
MH JuHeHHNX QYHRUMUEA, 3apamEAEBIX GopMyaaMu BEIa y = Bx + b ¢ ofn-
HAKOBRIMM Ko3dPUuMeHTAME NPH X M PAAUYHLIMY 3HaYeHUAMMU b. Bee
STH IPAMEIe NapaijieJbHH M HAKJOHEHH K OCH X IOA OAHHM M TeM XKe
yraoM. ITOT Yroa 3aBHCHT OT KoatdhdunueHTa k.

Yueno & BassIBAIOT Y2aoewM Kosdduyuenmon npamoii — rpadura
dbyuxnuu y= kx + b. Ecan k> 0, To yron HaxjaoHa npaMolt y=kx + b
K ocH x ocTphlit; ecau k < 0, To sToT yron rtynoi#i. Ha pucynuxe 37 aana
KAMAOro CJAy4as 2TOT YroNl IOKA38H ¢ MIOMONILIO CTPEJKH,

r_—___”“"“”“”““m__””“"___“__

| Ecan yraosne KoahOUIMEHTR NMPAMHX, ABIAIIIUXCA rpadpn-

| KAMM ABYX Ausefrnx ¢yRKIuk, pa3IMYHLI, TO 2TH OPAMEIE [1€- i
I PECeKalOTCA, a eCAH YrioBhle KObGUOUEHRTH OZHHAKOBHI, TO i
| OpAMLIe NapaLIeNbHEL,
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Nz Qpopmyam y = kx + b cneayer, uro npu x = 0 auauenme y pae-
HO b. 3mauur, rpabuk dpysxkuum y = kx + b nepecexkaer OCk ¥ B TOY-
Ke ¢ rRoopaunaraMu (0; b). Ha pucysxke 38 maolpasxeHnl npaAMbie, KO-
TOPHE ABAAITCA rpabuxamu GyEKnui, sazanrmx dopMynsamMn BHIA
y=kx + b c pasnBEYAEEIMHA R K ONHAM H TeM e 3HAYeHHeM b. Bee atn
npaMile NepeceKkaloTes B OZHOM TOUKe, JeKAIEH HA OCH Y.

3aMeTHM, uTO ecay obaacTk onpeneneHHsa AuHelHOX GYHKIMH cO-
CTOMT He M3 BCeX UHCeJ, TO eé rpaduk npexpcraeaser cobol cooTeeTeT-
BYIOIIYIO 9ac¢Th NpaAMoi. Hanpumep, 210 MoxeT OHTE HOAYOPAMAA HAK
OTDE30K,

Jnpaxuienns

818. Kaxayio cexyuay B Gaccefin mocrymaer 0,5 m® Bomsl. Ckonpko
KyGoMeTpOB Boabl cTaHeT B Bacceiine yepes x ¢, ecnu celiuac B HEM
120 m® Boam? Bagafite GopMynolt 3aBUCHMOCTh 00BEMA BOAM B
Gaccelige oT BpeMeHN ero HanoNHeRUA., SIBAgETCA AU ITA ZABHCH-
MOCTh JNHeRHON dyHuKOueit?

314. JInnBa NpAMOYroAbEHUKA X CM, & IIHPHHA Ha 3 cM MeHbIIe. 3ajail-
Te POPMYIaAMH BABHCHMOCTE NEPHMETPA OPAMOYTIOJBHHKA OT €ro
OJMHBI A 38BHCUMOCTE IIOMAAN HNPAMOYTOJBHMKA OT AJMHHH. Ka-
KaA M3 3TUX 3aBAcHMOcTell aBasercs auHeliHol ¢ynxmmeli?

315. Yuenux umen 85 p. Ha ati AeHbrH 0H Kynua x Mapox oo 10 p. ITo-
clie MOKYNIKH Yy HEero OCTaNoCh ¥ p. danakTe dopMysoli 3aBHCHMOCTD
¥ ot x. SIBNAETCA SN 9TA 3ABHCHMOCTE JNWHeHHOH dynrnomeit?

316. Asnserca nu aumeliroft pyurnua, sagxannaa popmyaoil:
a) y=2x-3; r)y=%+1;
6) y= 7 9x; n) y=x2-3;
B) y== + 1; &) y= ——

317, JIuneiinas ¢yHKuUa 3agaHa dopmyno y = 0,5x + 6. Haitgure

3HAYEHHE J, COOTBETCTBYIOMee x = —-12; 0; 34. ITpu KaKoM x 3HAqe-
HUe y pasHo —-16; 0; 87

218, JInneitsas dysrkuua sagana dopmyaoit y =-3x + 1,5. Hailtaure:
4) 3HAaYeHMe Y, ecau x = -1,5; 2,5; 4;
6) smageHue x, NpH KoTOpOM ¥ = -4,5; 0; 1,56.

319. IlocrpoiiTe rpadmy HyHRIUN, 3afaHHON dopMyoii:
a) y=-2x+ 1; ry) y= x+15' K) y=-3x+ 4;

6) y=0,2x + 5; A y= —x 3; 8 y=-x+3;
B) y=—-x+4,5; e) y=—x—3,5; H) y=x-2.

6. JlnHeiHan HKUMA
& PyHKy| ) 79



320.

321.

322,

323.

324.

325,

327.

328.

(3adana-uccredosanue.) Hana nuneiinaa oyeExoua y = kx + 4.
IIpn kakom sHauenuu k rpadbuk aroff GyHKOMM:

2) mapaijeseH rpadMKy OpAMON IPONOPIACHANLHOCTH Y = —X;
6) He mepecexaeT och abcimcc;

B) NepecexaeT och abcuuce B Touke ¢ abcmmecoit 3;

r) ONPOXOXHT 4Yepe3 TOUKY nepecederus rpaduxop GYHKOMH
y=12-xuny=x+4?

ObcyauTe OTBETHL HA MOCTABJEHHEIC BOMPOCH.

Ilocrpoiite rpadbnr dynknun y=-10x + 40, subpas MacmTal:
mo ocH x — B 1 cM ogHa eguHnNa, nmo ocu ¥ — B 1 ¢M 10 egqunnn,
Hattante no rpaduky:

a) 3HAYeHHe Jf, COOTBeTCTRBYyIomee x = —-2,5; 0,8; 3,5;

6) 3HAaUeHHe x, KOTOPOMY COOTBeTCTBYeT iy = 70; —10; -30.

He Bumonxsasa nocTpoeHns, HaliAnTe KOOPAUHATEI TOUCK Mepecede-
HHA ¢ OCAMM KOOPAMUHAT rpabuxa QyHKIHU:

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

6) y=-0,7x - 28; r}) y=-Dx+ 2.

B xaroili Toure nepecexaeT ochk X rpadmMr DYHKIUH, 38AAHHON
dopmynoii:

8) y = 0,4x — 12; 6) y=—%x+8?

He Bummonnaa nocrpoenna rpabuka pyuxnuu y = 1,2x — 7, Buiac-
HUTe, HPOXOAUT AH 3TOT rpadHMK Uepes TOUKY:

a) A(100; 113); B) C(-10; 5);

6) B(-15; -25); r)} D(300; 353).

B onnoit 1 Toii e KOOPRMHATHOH# INOCKOCTH NMOCTPOiiTe rpadnKu
bysrnult y=6, y=3,2, y=-1, y=-5, y=0,

ITocTpoiite rpadpuru $pynxmuit y=-2, y=-1,9, y=1,6, y=17,

Haliaure KOOpPAMHATH TOYKHM ODepecedeHHa rpadukoB PyHKIAN:
a) y=10x-8ny=-8x+5;

6) y=14 - 2,5x u y=1,5x - 18;
B) y=1l4x m y = x + 26; N
r) y=-bx+16 u y =-6. \'

£
/|

Ha pucynrke 39 mnsobpaxén rpadux 2
oanoit N3 nuHeMHNX GyHKnuil. YkKa- |
HUTe 9TY PYHKIHIO. [

1. y=-2x+6 “Ql ; | x
2. y=x+17 r Pl ] |
3. y=x-19

4. y=—x+7 Puc. 39



329. Ozun us rpadmroB na pucynke 40 aBisercs rpadhMKOM GYHKIHH
y= %x— 1. ¥Vkaxxure ero.

L | 7 - 2 NIE ,
; . T 1
1 1 —i /"r T
=G 3l % 1 01,2 %
-1 , ]1 |
: ! : |: ) I =
3 ] e 4, TP 7 '
' o i
2 * N2 |
1 [PV S S, [ ‘\ 1 |
. - EE IR P JI
=i: 19| 1 i x — 0 . x
i i ! i syt IN
; ; PN
D S LI AT I rT N
Puc. 40

330. (Oaz pabomui ¢ napax.) Ha pucynke 41 uaobpaxén rpadux aapu-
CHMOCTH Macchl OMIOHA ¢ KHEKOCTRIO OT 00BéMA MuIKocTH, Hali-
Aute no rpabury:

a) Maccy nycroro GupoHa;

6) maccy OGmgoHa ¢ OJHHM JMTPOM KHAKOCTH;

B) MAacCy OBHOTO JIUTPA KHAKOCTH;

r) o0BéM RUAKOCTH B GMAOHe, ecnu ofmaa Macca GHMHOHA C IKHA-
KOCTBIO PABHA 3 Kr.

1) BrinoaauTe Kaxmauliil sagaEud a) H 6).

2) CpaBHuTe monyueBHEE OTBeTH. McnpasbTe OIDHOKM, ecan OHH

AOTYII|eHEI.
3) Ob6cyanTe, KaK ¢ MOMOMbI0 rpadmMKa MOXKHO BHITIONHHUTEL 3aja-
HHA B) U T).
%
T4
—13 f /. f
2 (B
0 - [ .v-:ri-_ll
Puc. 41 i | I
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331. Hs 6ara éMKocThIO 12 21, HAITOHEHHOTO AOBEPXY BOAOH, PABHOMEp-
HO BHITeKaeT Boga. I'padur saBucumoctH V or ¢, rge V — o6ném
poanl B Bakxe (B n1uTpax), a ¢ — BpeMA BHITEKAHHMA BOAH (B MHUHY-
Tax), nocrpoeH Ha pucyHke 42. IToawrsysace rpaduroMm, Halizure:
a) ofbpéM BoAm B Gakxe uepesa 3 MHH;

6) Bpemsa, uepe3 KoTopoe B 6axe ocTanock 4 J1 BOARIL,
B) 38 KAKOe BpeMA BHITEKJIA BCS BOAA.

832. HJauHnk OTHPABMJACA M3 AoMA Ha apToMobmiae B mocénox. Crnavana
OH eXa Mo IIocce, & 3aTeM MO NIPOCENouHO! gopore, c6aBuB mpu
aTOM ckopocTh. 'paduk ABMKEHNS JaYHUKA U300DAKEH HA DHUCYH-
Ke 43. Ilonsayace rpaduKoOM, OTBETHTE HA BOIIDOCH:

4) CKOJBKO BpEMeHH eXaJ JaYHHK [0 IOocCe M CKOJABKO KHJIOMeT-
POB IO IIOCCe OH IpoexaNn; Kakasg CKoOpocTh aBTOMobmIA OBIa Ha
8TOM YYACTKEe IyTH;

6) cKOJBKO BpeMeHM exajl JAYHHK IO NpocénouHoft Aopore u
CKOJMBKO KHJOMETPOB OE Npoexan mo aToil aopore; Kakosa 6nlLia
CKOPOCTE ABTOMOOHJIA HA 3TOM VUACTKe IIYTH;

B) 3a KAKOe BpeMsA AAYHHK @OpOexXaa Bech HOYyTh OT JOMa A0
nocénxka?

333. B 6ak Hamuam oAy, TeMmepaTypa Koropoit 10 °C, m marpepann
eé no 100 °C, mpauéM duepes KakAyl0 MHHYTY TeMOepaTypa no-
Bellpanace Ha 1,5 °C. 3agaiite dopmynoit saBEcHMOCTE TeMuepa-
Typel Bogu T (B rpaaycax Ileabcnsa) oT BpeMeHM HarpeBaHmsA §
(8 munyrax). IlocrpoliTe rpaduk sTolt 3aBHCHMMoOcTH. ¥YaHaltTe mo
rpatpuKy:

a) Kaxkylo TeMIepATYpy HMeJa Boaa ueped 5 mmu; uepez 10 MuH
nmocjie Hauajia HATPEBAHASN;
6) uepes KaKoe BpeMA BoAa Harpeiaacs go 85 °C,

Tm Bywkum



334. 'pynna TYpHCTOB OTNPABHMAACH CO CTAHOMHA Ha TypOasy. Ilepsrie
24y oHH mam co cKopocTeio 4,5 KM/4. 3aTeM cAejaAM NPHBAT
Ha 1 u. Ha ocTaBmIyioca 4acTh OYTH OHH 34TPATHNAHN IIOATOPA daca,
NpoxoAA eé co ckopocTeio 6 KM/u. IocTpofiTe rpaduk ARMIKeHUS
TYPMCTOB.

335. (f4as pabombve 6 napax.) Ha pucyn- [ —+
Ke 44 nzobpaxkeHsl rpaduKm ABHIKE- | —
HHMSA ABYX MANINH, CAEAVIOMMX M3 TO- L. | /
poaa A B ropoa B, paccTosHue MeX- r“"}qc ;
Ey KoropuiMH 200 kM. C momompio
8THX IPAQMKOB OTBETLTE HA BOMPOCHI: )
a) xaxoe BpeMs Ghisa B nyTH mepBaf ({80 A
MAIIIMHA; BTODAA MANIMHA;

6) KaKas MalIMHA HAYAJNA CBOE XABH- 0
JeHUue PaHblle; ‘ ‘
B) € KaKo#i CKOPOCTLIO ABATANACh K- ‘ 3114
MAAS MaIIMHA;

r) Kakad MAmuHEA OpUGEIAIA B TopoA
B paHbme?

1) Pacopesenure, KTO OTBEYAET HA BOOPOCH! 4), B), & KTO — HA BO-
npocu 6), ), H OTBeTLETe HA HHUX.

2) IIpoBepbTe APYr ¥ APYra NPABHABHOCTH OTBETOB Ha MOCTABJIeH-
Hble BOIPOCHI.

3) OGcymure, 9TO O3HAYAET TOYKA NepecedeHHA IPadPUKOB.

-

Puc. 44

336. PemuTe ypaBHeHHe:
a) 8(0,9x - 1) - (x + 0,8) =-0,2; 6) 7-(3,1-0,1y) =-0,2y.

837. Tpu Gpurager maroroBHAn 65 pmeraneit. Ileppas Gpmragma maroro-
Buna Ba 10 peraneili MemLIme, ueM BTOpad, a Tpetha — 30% ToTO
q@cna JaeTaneil, KOTOPEe M3TOTOBHJM NepBas W Bropaa OpHrags
BMecTe. CKONBKO HeTanell maroroBmwia Kaxzaana Gparaga?

838. 3anHmNTe B BHAe BHPAXKEHHA CYMMY TPEX HOCHeZOBATEJbHHX Ha-
TYPIBHHX 4YHCeJ, MeHbIlee M3 KOTOPHX pasHO: a) n; 6) n — 1;
B) n + 4. YNPOCTHTe 3AaONCAHHOE BHDAKEHHE.

KOHTPONbHLIE BONPOCH U 3anaHnN

CohopmynupyitTe onpeaeneHne NPAMON NPONOPLUOHANEHOCTW.

Y10 AenneTca rpadpmMkoM NPAMOI NPONOPUMOHANEHOCTH? Kak nocTpo-
UTb rpaduK NPAMONA NPONOPUNOHANBHOCTU?

Kak pacnonoxeH B KOOPAWHATHON NAOCKOCTU Fpaduk byHKUMK ¥ = kx

mpn k>0 umnpu k<0?
6. NnHenHan GyHKUMA
§ PyHkU ‘ 83




Aante onpeaencHue NUHERHON DYHKUMMK,

Yro sasnaeTca rpadpukomM NHEMHOW PyHKUMM? Kak NoCTponTs rpadmk
AVHeHoOW dyHKUMKN?

B kakoMm cnyyae rpadpuky asyx NUHeHbIX GyHKUWA nepecekalnTcs
¥ B XKAKOM CNy4ae OHW ABARAIOTCA NapannenbHbiMMU NPAMbIMAUT

B kakux KOOPAWHATHLIX YETBEPTAX PACMONOXEH rpadpuk PyHKUMK:
y=6x, y=0,5x+4, y=38x-1; y=-37

Aas mex, xmo xovem dnamv Gorviue

17. 3apanne dyHKkuMM HEeCcKonbkuMKN GopmMmynamm

Panee BH BeTpevuauCch ¢ IpHMepaMH, Koras GYHKIOUA 3AZABANACH
oxHOl dropMyaoli. OFHAKO HEPeAKO BCTPEIANOTCH CHTYaOUH, KOTAA
byHRIHIO 3a8a10T HECKOABKHMH dopmynamu. [IpuseaéMm npuMepsl.

INIpumep 1. TypucT nepBymo 4acTh NYTH OT AOMA AO CTARIHUH IMEN IOJI-
TOpa Haca co CKOPOCThIO 6 KM/u. 3aTeM moauaca OH OTAKXAJ, & HO-
c/le OTALIXA OCTABHIYIOCA YACTh IYTH A0 CTAHIMHM OH NPOWEN 34
OOMH Hac CO CKOPOCTBIO 5 KM /4,

Pacerosanue 8 (B KUNOMETPAX) OT AOMA JO MECTA HAXOMACHUA TypH-
cra seagerca QyHkuueidn BpeMenn ¢ (B uacax). Iloxaxxem, uro ary

GYHENUIO MOMHO 3ATATH TpeMma dopMynaMu,
Korza epems ¢ mamengerca ot 0 mo 1,5 4, paccTosHMe OT TYPHCTA A0
Aoma paBHO 6f KM, T. e.

s=6¢ ectn 0t <1,5.

B nepuox or 1,5 10 2 9 paccToaxue OT TYPHMCTA A0 AOMA OCTAETCH
HeNn3MeHHHM, PABHHM 9 KM, T. €.

s=9% ecin 1,5t <2,

Koraa Bpemsa ¢t uaMeHseTca oT 2 [0 3 4, paccToOAHUE OT TYPHCTA RO
aoMa pasHO 9 + 5(f — 2) kM, T. e,

§=58t—1,ecnu 2<t<3.
3TO MOXKHO 3aImHNCaTh KOpoue:
6f,ecrn 0< ¢t < 1,5,
s=<9 ecam 1,65 £t < 2,
5t-1,ecomn 2< ¢ < 3.

Ha pucyrke 45 naolpakén rpadukr 2roii dpyExnum.

Tm Dy
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Opumep 2. ITocrponn rpabur ¢yaxkmun y = x + 0,5|x|.
» OcBoGoammesa or aHaka Moayas. Ecau x < 0, To |x|=-x. Bnaunr,
y=x-0,6x=0,5x npu x < 0.
Ecau x > 0, 1o |x| = x. Baaunr, y = x + 0,5x = 1,5x npu x 2 0.
Hrax, JaHEHYI0 QYHKIWIO MOXKHO 33JaTh ABYM:A GOpMyIaMm:

_ 0,5x, ecniu x < 0,
- 1,8x, ectu x 2 0,

Ha pucynre 46 msobpaxén rpadpuk sToil pyaknua. OH COCTORT H3
ABYX aydein. <

IMIpumep 3. Ha pucynre 47 naobpaxén papHoOeAPeHHEIH TPeyroJb-
Hak ABC, B xoropom ZC = 90°, rumorenysa AB =4 c¢Mm. Orpe-
30K MN, nepnenauKyaapuelii AB, sBH#eTcd TaK, 4T0 Touka M ne-
peMeInaeTca oT TOYKH A go Toukn B. Ilpm aroM AIMHA OTpesKa
AM, paBHadg x ¢cM, usMeHserca orT 0 Ao 4 cM.

ITokamem, uTO nmaowmanes ¥ (B KBAaApAaT-

HEIX CAHTHMETpaX) OTCEKAEMOH OoTpes- C

KoM MN ¢mrypu (rTpeyronsEnxa AMN
AN YyeTHMpéxyroaeEuKa AM'N'C) apna-
erca GyHKIUeil ATHUHE OTPeSKA, 3aJaNHM
oTy ¢yHKIMIO GOPMYJIAMH N HOOCTPO-
HM eé rpadui. IIpu 3TOM BOCIIONbL3yeM-
ca GopMyao# IUIOIIARM TPEeyroJbHHKA

1
8= Eah, rAe @ — OCHOBAHHE TPEYroAb- p... 47

HHKA, B — ero BBICOTA.
Ecnn nepeMenHas x uamenserca oT 0 po 2 (rouxka M nepemeina-
eTCs OT TOYKH A Ao Touku D), To oTcekaeMan (GHrypa npejcTaBIgeT

hna Tex, xTo xoueT 3HaTe Bonblue ‘ 85
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coboii Tpeyroasuuxk AMN, miomank KOTOPOro paBHa -%AM’ +MN,

T.€. = %x’. Ecnn e mepeMeHHas x naMeHserca oT 2 Ao 4 (Tou-

ra M’ nepememaetca or Touku D go Trouxn B), To oTcexaeMan Gary-
pa npeAacrasaser coboit yeTnpéxyroarEnk AM'N’'C, nnomaas KoTO-
poro paBHa PASHOCTH ILIOIGAAM TPeYroabHAKA ABC u mromanu Tpe-

yronsEuka M'N'B, 1. e. y =4 - %(4 - x)p.

JIerko IMOHATD, YTO KAMAOMY 3HATEHHIO X, r'Ae 0 € x € 4, cooTBETCT-
ByeT eIMHCTBeHHOE 3HAYEHHE JJ, T. €. 3ABHCEMOCTD J OT X ABJAAETCH
dyaxuueit. 9Ty GyEKIMIO MOKHO 38JaTh ABYyMA dopMyaaMRr:

%x’,mosxsz,

y=
4—%(4—x)’,ec:m2<x<4.

JAna nocTpoeRus rpapuKa cocTaBuM Tabammy:

0 3

-]

1 11 2 2
2

o
00 = | B[
(%)
Q|- | po [
[~}
Q|- | po [
.

1 11 2 sl
2 8 2

ITocTpous B KOOPAUHATHON INIOCKOCTH TOYKH, KOODAMHATH KOTOPRIX

sanucaHnl 8 Tabiuile, B COeAWHHUE 3TH TOUKH InasHOH nuHuei, ooay-

yan rpadMk paccMarpuBaeMoit Qymk-

e muu (puc. 48).

4

3ameuanue. 3aaaBad HyEKIUIO

¥ = f(x) BeckonbkuME dopMynaMn, He-

ofiXoAUMO CACAUTH 38 TeM, YTOOH KaxK-

AOMY J3HAYCHHIO X COOTBETCTBOBAIO

(8

) 4 eARHCTBCHHOS 3HAYeHHMe ¥. B mporms-

HOM clydae TaKasi 3aBHCHMOCTEL He §y-

A Zer apnaThca ¢yuxnued. Hanpumep,

SABHCHMOCTL

_ Jx, ecom x £ 3,
V= 2x,ecim x> 3

He ABAAeTCA QYHRKOMed, TAK KaK B 3TOM

— caydae yucao 3 — obnjee sHaueHHe me-

: peMeHHOHR Kax AaA GopMYIIH i = X, TAK

2 ana dopmyan y = 2x. IlosToMy 3HA-

yeHHI0 x = 3 COOTBETCTEYET He OAHO,

Puc. 48 a ABA HAUEHHA ¥: ¥, = 3 H yp = 6.



fopaxnanua

DyHKOMA 3aA8HA  rpaHKoOM
(puc. 49). 3agaiiTe 3Ty pyEKOHIO
AHATHTHYECKH, T. e. OAHOH maAn
HeCKONLKUMHN $opMYyIaMH,

Ha 6axa éMxocThio 20 JI, 3aG0AHEH-
HOTO BOAOMN (puc. 50), yepes OTKPhI-
THIM KPAH PABHOMEDHO BEITEKAET
BOJia CO CKOPOCTRIO 2 1 B MAHYTY.
Yepea KpaH MoOxeT BHTeu:r 0,9
Bcero ofnéMa poam B Oaxe, Tak
KAK XKpaH DacHONOKEeE BHNe AHa
G6axa. O6péM BoAM V (B AuTpax)
B Gaxe saBUCHT OT BpeMeHH X (B NH-
HYTax), XOraa KpaH OTKPHIT. 3a-
AaiiTe 3aBUCAMOCTE V OT x aHANHA-
THIeCKH, €CAH U3BECTHO, ITO KPaH
Orin OTKPHIT B TeuenHe 12 MunH.

IlocTpoiire rpadpuK dyHKIUN:

_f-x,ecm x < -1,
a) y_{x,ecjmxk—l;
2x,ecmm -1% x <1,
3-x,ecmulc< x4,

6)y={

a) ¥=0,25{x|+1;
6) y=|x|+0,5x;
By y= %(x— 2),
[348) ®yuxuua samama apyma dopuy-
namm;

_ ~x+2 ecmm x <0,
V= x+2 ecomx=> 0.

3apalire ary dyuromo oguol dop-
Mynoif, HCOOAL3YA 3HAK MOAYJMA.

Ha pucynke 51 maobpaxkém rpa-
pux pyaknonn, obracTs onpeaese-
HHMA KOTOPOM ecTh MHOJKECTBO JHA-
yeHull X, TAKHAX, 4T0 -2 < x £ 6.
SagafiTe ory QYBKIHIO AHAIHTH-
YeCKH.

Ina Tex, KTo xodeT 3HaTh Gonbwe

9

et

|t

Puc. 51
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Hamenenne temmeparypu T (B rpaaycax Lleancus) soamt B Saxe
OTIHCAHO ¢ MOMOUILIY dopMyd:

4¢ + 20, ecnu 05 ¢t < 20,

T =4<100, eciu 20 £ ¢ £ 30,

_.%Huo, ecnu 30 < t < 90,

Hafiaute snagenne T npu ¢ = 10; 20; 30; 45; 60; 90. Kaxoii ¢pusn-
JeCKHI CMBICA HMeeT paccMaTpuBaeMellt nponece, xoraa 0 € & < 20?
xorga 20 < t € 30?7 koraa 30 < t < 907

Tlemexoz, OTIIPABMBIIHIACA U3 AOMA HA HMPOTYAKY, OKA3ANCS Jepes
{ 4 Ha PACCTOSTHUM § KM OT AOMA. 3aBNCHMOCTD 8 OT ¢ 3a/aHa TpeMs

dopmynamnu;
61, e 0< £ < 2,
8= 5,ec.lm%€t€1,
=5t+10,ecm 1<t € 2,
Haiiaure paccroaHue s Opu ¢, pABHOM ] 5, EM 1
0; 335115 2. 180[— ———

Ha pucymxe 52 m3obpanén rpadpux 120
ABH)KeHHHA aBTOMOOMIA M3 IMYHKTa A |go
B OyHKT B. 3agafite sty GyHRIHIO :
aganuTudecKH. C Kako#fl CKOpOCTBIO __Al : .4
ABHTAJICHE ABTOMOOMIL A0 OCTAHOBKH?
C raxoil CKOPOCTBI) ABHTAJICA ABTOMO-
6uap nmocne OCcTAHOBKM? Puc. 52

e ynpaxHeHusa K rnase li

K naparpady 5

348. Macca o;lnoro Ky0HuecKoro caHTHMeTpa pryTu paBHa 13,6 r. Mac-
ca V c¢M® pryTH paBHa m r. 3ajaiite dopmynoll 3aBHCHMOCTE:
a) morV; 6) V or m.

349. IIpn genenny uMclia y HA YHCHQ X B YACTHOM NIOAYIRETCH S,
a B ocrarke 10. 3analite dopmyoit dpyaxunio y or x. Kaxosa

obnacTh onpeneseHusa 3toil pynkoun? Haiigure ABe napu COOTBET-
CTBeHHLIX 3HaYeHU# x u y,

350. Typuer Brimen ¢ Typfassl A B HAUPABJEHHH KeJe3HOAOPOMHON
crauuy B, Ha pucynke 53 fan rpadnk 3aBHCHMOCTH IIYTH, OpOii-

o JIEEN o
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Puc. 53 Puc. 54

AeHHOTC TYDHCTOM, OT BpeMecHMN ABMXKeHHA. BEIAcHHTe: a) Kakoe
BpeMd 3aTPATHUJ TYPHCT HA NyTh B3 A B B; 6) ¢ Kakoit cpegueit cko-
POCTBHIO JBHUIANCA TYPHCT; B) CKOJBKC MHHYT OH 3aTPATHJ HA Iep-
BEIH IPHBAA H CKOJBKO 38TPATHUN HA BTOPOH IPHUBAN; T') CKOABKO KH-
JIOMETPOB TYPHCT NPOIIén 3a mepBLHIf Yac ABMMKEBHA U CKONBKO 38
nocaegHuii; A} kKakoe BpeMsa GBUIIO 3aTPATEHO TYPHUCTOM HA NEPBLIC
8 KM H KaKoe Ha OoCIeayoune 8 kM.

351. Kaxoea ofnactes onpeneseAns dyHxnum, sagannoi dopmynoii:

(I _ 8

2) ¥ x*- 4 6 v x3+4?

352. Bpurajga mo NNaHy ROJMKHA M3roToBHTH 150 geraneif 3a cMeny.
Oauaxo oHa nmepeBHOONHEHA2 MnaH Ha x% . CocraBeTe dopMmyny,
BHIPAXAIONIVIO 38BHCHUMOCTB ¥ OT X, Ille y — YHCAO H3TOTOBJIEH-
HEX OGpurapoii geraneit. Haitaute no dopmyne:

a) amavyeHue y, ecam x = 10;
6) anavenwme X, mpm KOoTOopoM ¥ = 180.

353. Uz kpaapara co cTopoHoll 10 ¢M BHpe3aIn IPAMOYTOJBHHK CO CTO-
poEaMH 8 cM m x cM (puc. §54). OGo3Haq9MB NAOMIAAL OCTABINENCA
YACTH KBaJpaTta (B KBaApATHLIX CAH-
TuMeTpax) 6ykBoil Yy, BHIpASHTe 3ABH-

CHMOCTR ¥ OT X ¢dopmynoit. Haiiaure: —E - /!’
a) 3HAYeHMe y, ecaU x = 2,5; 4; ' /.
6) smauemme X, ecau y = 20; 386. Ll VA

Ha pumeynxe 55 uépmoit ammmeft mso- o217
6pamén rpadux mnepBofi GyHKIMHA, X
a upeTHO# — rpadur BTOpOH (YHK- 4
nuy, JIpH KAKKX 3HAYCHAAX APTyMeH- - ,-" 7
Ta 3HaYeHAe OepBoi GYHKIUWH: o
a) PaBHO SHA4YeHMIO BTOpOI;
6) Goablile 3HAYEHMSA BTOPOIL;
B) MeHbINE 3HAICHUA BTODOIL? Puc. 55
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D Tl




355. Puifonon nomén U3 oMa Ha 03epo, rae 2 BM
nosus puify. 3aTeM OE BO3BpATHJCA
ofpaTEo. I'paduk aBRMIKeEMa pmiboio- i
BA OOKA3aH Ha pucyHKe 56. ¥asmaliTe &
no rpaduKy: a) KAKOBO PACCTOAHHE OT

et

JoMa 70 o3epa; 6) cKoOABKO UYacOB mIén 14

PHIGOJIOB A0 03epa H CKOJBKO JACOB OH ol

sarpaTHa HA o0paATHHH OYTE; B) CKOJIb- 1o X
Ko 3acoB 6u11 priGonoB Ha o3epe; I') HA E

KAKOM PACCTOAHHH OT JoMa 6511 purbo-
JIOB 9epe3 1 9 nmocne BHIXOZA M3 AOMA;
) Yepe3 CKOJBKO JACOB IIOCJe BHIXOAA
pr6osgO0B OHIN HA paceTOAHHUM 6 KM Puc. 56

OT AOMA; &) KAKOBA CPEeAHAA CKOPOCTH

pbifosIOBa HA NYTH K 03eDY H KAKOBA Ha OOpDATHOM IIYTH.

8.] Hayuaa saBICHMOCTE O0BEMA V JKHAKOCTH B COCYAE OT BEICOTHL A eé
YPOBHA, NOAYYRIA TAOAULY:

hyeset| 8 6 9 12 15 18

Vx| L2 8,1 5,6 9,7 14,7 21

IlocrpoliTe rpapur o¢yuxouu V or A, VaHaliTe no rpadpuxy:
) CKOJABKO JHATPOB KHAKOCTH HAJHJIH B COCYA, €CAH BHICOTA YPOB-
HA crana paBHoOM 5 cmM; 10 cm;

6) xaxolt Oyaer BrICOTA YPOBHA YKHAKOCTH B COCYAe, €CJH B HEro
BaxuTe 4 A; 10 1.

K naparpady 6

357. Ilocrpolite rpaduk pyHKnum, smépas COOTBETCTBYIOMAH MacTal:
a) y = 100x; 6) y=0,02x,

388, Karxoe paccroasme y (B KHJIOMeTPAX) NpPOeAeT BeJOCHMEAMCT 3a
X 4, ecan 6yaeT ABUraThCA PABHOMEPHO CO CKOpPOCTHIO 15 KM/4a?
ITocTpolite rpadux sasmcumocTH y or x (Macmra6 nmo ocu Xx:
Blcu — 15 kM; no ocut i: B 1 cM — 1 u). C noMompio rpaduka
OTBETETE HA BONPOCHI:

a) Kaxkolt myTp mpoezeT BeJocHneaMcT 3a 3 u; 3a 38 u 40 MuH;
6) cxonkrko BPeMeHY IATPATHT BOJICCHMNEIMCT HA NMYTe B B0 rmM?

359, fAmnserca nu aune#Holl PyHKUMA, 3aAaHHAA GopMynoli:
a)y=4x2‘7; B) y=x(6-x)
6) y=3(x+8); r) y=x(9-x)+x%?

W Dyhkm




360. ®yuxuna 3apasa popmynaot y=0,2x — 4. Halizure suHavenue
PyEKIAA, COOTBETCTBYIOMee 3HAYMECHHIO APTYMEHTA, PABHOMY —25;
=12; 45; 60. IIpn KaKOM 3HAYEHWH API'YMEHTA 3HaYUeHHe QyHKIUMN
pasEo 0; 1? CymecTByer JH TaKoe 3HAYEHHEe ¥, IPH KOTOPOM:
a) 3EaueHre QyHEKIAA PABHO 3HAYEHHIO apryMeHTA;

6) sHaueBEMe GPYHKIUY DPOTHBONOJOKHO JHAYEHHMIO APTYMEeHTA?

38ad, 9TO 3aBHCHMOCTD I OT X ABAseTca anHeitnol byrxknuei, 3a-
noasATe Tabauny:

a) | x|-2(0|2|4]|6 6) | » -10| 0 {10 30

v -8 |12 v {-156 5| 6 15

[362.] B Tabnume yrasanu HexoTOpHIe SHAUYCHHA ADTYMEHTA M COOTBETCT-
Bylomue UM 3HavdeHus auHeiino#t ¢ynkuun. Iloabepure popmyny,
KOTODO# MOYKHO 33JATDb 3TY QYHKIHIO.

x 1 2 3 4 5 6 7

v 11 21 81 41 51 61 71

383. Macca oaHOro rBO3Asa PABHA 5 I, A MACCA MYCTOrC AIMMKA DABHA
400 r. Kakopa Macca m (B rpAMMAX) SIOAKA, B KOTOPOM JIEXKHT
x reosgeii? CocraBpTe QODMYIY, BHIPAYKAIOILYI0O 3ABACAMOCTEL M
or x. fIBnserca nu pyEKLNA, 3aXaHAARA 9TOH dopMynoit, tuHeliHOH!?

Ipu xaKkoM SHAYCHHH @ Touka A (a; —1,4) npuEaznexuT rpadury
npsamMol NponopuBoOHanbHOCTH Y = 3,0x?

365. ®ysxkuua sagana dopMynolt y = ix + 3, rge -4 = x < 8. [TocTpoii-

Te rpaduk sTodk PYHKUUM U YKAKHUTE BCe Ledhle JHAYCHHA, KOTO-
Phle MOXKeT [NPHHUMATL 3T (PYHKIHA,

368. CropocTrhb pacmpocTpPaHEHHS 3BYKA B BO3AyXe B 3ABHCHMOCTH OT
TeMImepaTYpel BO3AYXA MOMXeT OHIThR HAalxeHa NpUOIHMEHEO IO
dopmuyne v = 331 + 0,6%, rae v — CKOPOCTH (B MeTpPAX B CEKYHAY),
t — remnepatypa (B rpanycax Ileascmsa), Haiinnre, ¢ Kako# cko-
pPOCTHI0 PACTIPOCTPAHAETCHA 3BYK B 3MMHME AeHb ¢ TeMmepaTtypol
-35 °C u B nerHuit gens ¢ TeMnepatrypol +30 °C,

387. IlepecexaeT au oCh ¥ rpaduK auneftnoll GYHKINA K €CIH mepece-
KaeT, TO B KaKoll TouKe!

a) y = 100 — 25x; B) y = 200x; R) y=-15;
6) y=Tx+49; r) y =-7bx; e) y=15?
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ITokaknTe CXEeMATHYECKH B OAHOM KOOPDAMHATHOM NJIOCKOCTH, K&K
pacnoiox;enn rpadpuku dyaxuuh y = ax u y = bx, ecam:

a)a>0,b>0ua>bh: 6) a<0,b<0um|a|<|b|

389. I'padpux HexoTOpOH AmHeliHON dyuxunu BUAa ¥ = kx + 1 mapanne-
nen rpadpmky dyuknum y = -0,4x. Haliaure snauenue koaddunu-
eHTa kK M BHACHHTe, NPUHAINEKHT AU 3TOMY rpadHKY TOUYKA
M (50; -19).

370. 3anaiiTe dopMynoit AuHeHYI0 QYHKINIO, rpadHKOM KOTOPOH cay-
JXHAT OpaAMas, OPOXOAAINAA depes TOUKY A(2; 3) n napanneabHas
rpabury ¢yaxunn y = 1,6x — 3. IlocrpoiiTe eé rpaduk.

371. I'padux nuneilinod QyHKOHH — npAMad, napaanejbpHad ocu alc-
ouCce M npoxoaamas depes Touky M (5; 8). 3anaiire sty QyHKIMIO
dopmynoii.

372. He prinonnas nocrpoeHns, HafiAnTe KOOPAUHATHL TOYKHY Iepecede-
HHA rpaduroB IHHeHHEX QYHRIMIA:

a) y=4x+9u y=6x- 5; B) y=10x - T u y=5;
) y=16x-Tuy=21x+8; r) y=0,1x u y = 14.

T'padmxu aubeliabix Gyexmnit y=3x + 2, y=-2x+3u y=0,5x -2
OrPaHMYUBAIOT TPEYTOABHHUK, .ﬁemm- JY HAYANO KOOPAUHAT BHYT-
PH 3TOrO0 TPEYTOJBHHMEAT

m —



B CTENEHD C HATYPAJIbHbBIM
NOKA3ATENEM

Bbl yXXe 3HaKOMBI ¢ NOHATUEM CTENEHW C HATYPANbHBLIM NOKA3aTeNeM.
Tenepb Bbl U3y4MTE CBOWCTBA CTENeHel C HATYPaNbHLIMU NOKA3aTensaMm,
Hay4YUTeCb BLINOAHATL YMHOXEHUE 1 AeneHne CTeneHen, Bo3BeaeHue cTe-
neHn B cTeneHb. B NOBCeAHEBHOW XMW3HW BaM NPUrOAUTCA YMEHWE Bbl-
NONHATL BO3IBAEHWE B CTENEHb ¢ NOMOULLIO kKanbkynaTopa. B 3Toi rnaee
Bbi BNEPBLIE BCTPETUTECL C NOHATUEM OLHOYNEHA, NpasunaMin YMHOXe-
HWA OQHOYNEHOB W BO3BEAHWA OgHOYNeHa B cTeneHb. Bbl npogonxu-
Te u3ydeHne PyHKUWA — NO3HAKOMWUTECb CO CBOWCTBAMW W rpadukammu
dyHKunn y = x2 n y = x%, nonyuute nepebie NPeACTaBNeHua o rpadwuye-
cKkom cnocobe pelweHun ypasHeHWA.

‘CTENEHb: M EE CBOACTBA

18. OnpepeneHue crenexHn
C HaTypanbHbIM nokKa3zartenem

Hponanenenne HeCKOJbKHX OAMHAKOBEIX MHOKHTeJel MOXKHO 3a-
IIHCATE B BHI€ BRIPDAMEHH A, HAIBIBACMON0 CTEI€HLIO. Hanpumep:

5.5.5.-5-5.-5.5=5".
IoBropsaomuiicad MHOMAHTEIb HA3LIBAIOT OCHOGAHUEM CMeneHl, a YICH0
IOBTOPAIOIHXCA MHOXKHTENCH — noxasamenem cmenenu.

Tax, B BeIpakeHuu 5’ umcno 5 — ocHOBAHMe CTeNmeHM, 8 HHUCIO
7 — moKaszaTeab CTENeHH.

{ Onpenenenne Crenesni uucia a ¢ HATYPANBHEIM 10-
KasareneM n, GoanmuM 1, BasklBaeTes BHIpaseHHE G", PABHOS

NPON3BEAEeHNIO it MHOXATeNeH, KAKAKNNA H3 KOTOPHIX PABEH 4.,
CreneHnio 4uCaa @ ¢ NOKasaTeNeM 1 HASKIBAETCA CAMO THCHO 4.

T § 7. CTeneHb v eé cBoCTBa \
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Sanuce @" YATASTCH TAK: «d B CTENEHH Nt», «N-A CTENeHb THCJIA a».
Ilo onpezesieHHID CTeNleHH

al = a, a® = aa, a® = aaa, a* = aaaa.
Boolige
a” = aa...a-.
L—
n pas
Haxosaeane 3EAYeHUA CTelIeHN HA3LIBAIOT 8036e0eHUeM 8 Cmenery.
IIpnBeaém mpuMephl BO3BeACHUNA B CTENEHDb:

34=3.8-3-83=81;02=0.
(-6)® = (—6) - (-6) - (~6) =-216; 91 = 9.

“________—_____*H“____—____1

‘ IIpH BO3BeAGHHH B CTENeHDb NONOKHTENLHOTO YHCIIA NOAYIAETCA I
l OONOMKHTEABHOS YHCAO; OPH BOZBEAEHNN B CTeNléeHb HYJAA ITOJNY- I
98eTCA HYJIb. l

l'Ipn BO3BeneHNN B CTeéneHb OTPHUATEABHOTO YHCAA MOKeT II0-
JYYHTBCA EKa&K DOJOKHTeNbHOe HHCJIO, TAK H OTPHIOATENBHOE. Ha-
npuMep:
2 =-2;

2¢=(2): (D)= 4
(2P =(-2) (-2) - (-2) = -8;
2)'=(-2) (-2) - (-2)- -2)=16.

P--_—_-———_—————“————‘“——‘—_

' Crenens OTPHUATENABRHOT'O YHCIAA C YEéTHHIM DOKasaTeneM — [o- }
l JOXKHUTENBHOE YHUCHAO. . '
l Crenens OTPHUATEABHOIO YHCHA ¢ HeYeTHRIM NOKA3ATeNeM — l
l OTPHIIATEJIBbHOE THCIIO. I

Je#icTBNTENIbHO, NPOH3BEACHNE YETHOTO YHCAA OTPHUATEABHHIX
MHOXKHTeNel TOMoKHUTENIBHO, A& NPON3BeAeHHe HeYETHOrO YHCAA OTPHIA-
TeJIbHEIX MHOXKHTeNel OTpHLATENbHO.

Ksagpar a060oro Ydcas €CThH MOJOMKHATENLHOES YHCAO0 BAH HYIL, |
T. e. a® 2 0 npu mobom a. i

SR deplss WARE SMAAE SEEEN GRARE S S TN S S GO SIS Sy e ekl AR EEENE S ARG SENNS EENEE mmmmy el S

[Ipm BrMHCHAEeHHEH 3HAYEHMH YRACAOBHX BHIpamennit, He cofgepia-
muX cko6KH, TpHEAT caeaymuli nopagoxk aelicrpmil: cHaYANa BRINON-
HAIOT BO3BEeAIcHHUE B CTeleHhb, 3aTeM YMHO)XEHHE H JeJeHHe, Anjaee CIAO-
JMeHHe X BHMHTAHHE.

BHYBCINM 3HAMEHHS HeCKOABKHX BHIDAKeHHI, COAEPHAINHAX CcTe-
OeHn.

Tm CTeneHs C HaTYpanbHeIM fl0Ka3aTenem



IHIpumep 1. Haltaém suayerue puipamenua 4 - 103,
> 1) 100=10.10-10=1000; 2) 4 - 1000 = 4000.
3uauur, 4 - 10* = 4000, <
NDpumep 2, Haiiném suaveHnme snipameHus —29 + (-8)4.
b1) 26=64; 2) -26=-64; 3) (-3)'=81; 4) -64+81=17.
3rauur, -2% + (-3)*=17. «
PaccMOTpEM Tenmeph, KaK HAXOAAT 3HAYCHME CTENEHM ¢ IOMOINbBIO
KaNbRYJIATODA.
Hpnue2p753. HaiinéM ¢ nDoMOmMbBI0 KAJABKYJAATOPA 3HAYEHHE CTelle-
vu 2,7°

P Tak kak creness 2,7° ecTh NpousBefeAHe NATH MHOMKHATENEH, KAXK-
I N3 KOTOPHX paBeH 2,7, T0O BHIYHCACHHA MOKHO IPOBECTH IO

cxeMe
2,7[x]2,7[x] 2,7 [X] 2,7 [x] 2,7 [=].

OfHAKO KAJBKYJAATOP MO3BOJAET BRIYMCIAATH 3HAUCHME CTENeHH
npomne, He HAGHpAA HOBTOPHO OCHOBAHME CTeNeHH M 3HAK YMHO-
JeHUdA. B HameM npuMepe ZOCTATOUHO BBeCTH umucao 2,7, HaXKATH

knapumy [X] # 4 pasa maxars knasmmy [=]. Hoayunm Gonee yao6-
HYIO cXeMy BEHIYHCIeHHI:

2,7XIEEEE.

B pesyabTaTe BRIUMCAeHHN Haiiaém, uto 2,7° = 143,48807. <

374. 3annmuTe IpOM3BeACHNE B BHAE CTCIICHH:

a) 0,9-0,9-0,9; e) yy...y;
6) (-6) - (-6) - (-6) - (-6); 12 pas
D333 % ) () - (-2) - (-2) - () - (-2;
r) 5:5+...+5; 3) (a-b)(a-b);
25 pas 7) (xy)(xy) (xy)(xy) (xy).
K) cceceecs

CEPI'EW ANEKCEEBWY NIEBEAEB (1902—1974) — coseT-
CKuid yuénbiil B 06NaCTH INEKTPOTEXHUKH W BbIYMCIUTENb-
HOW TexHuku, akaaemuk. [loa ero pykosoaCcTBOM Co3na-
Hel nepeas 8 CCCP 3BM u nyvwue cosetckwe 3BM

cepun BICM. N
7. CteneHe n & CBOWCTBA
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875. Hazosure OCHOBAHUE H IOHKABATENL CTEIIEHH: s
a) 8,54 6) (-0,1)% =) (-100); 1) (-a)% n) (%x .

Hcoonbsya onpeaencHue CTeNeHM, MOPEJCTABLTE CTeNeHbL B BUAE
IPOU3BEeACHUA.

376. BHIIOJHKTE BO3BeJeHUE B CTEeINeHD:

3\? 1}
a) 24 B) 5% n) (7,8)% ) (Z]; ) (15);
233 1)?
6) 4 1) 35 o (155 39 (—5]; %) (-25].

377. Haiianre 3HA4UCHUE CTENICHU: 1Y
N A Y R E

8

6) 8¢ T e) (-2.4)%  3) (—1].
378. Briuucante ¢ DOMONIBIO KAJABKYJIATOPA:

a) 4,15% 6) (-0,98)% B) 1,42% r) 2,08%:1,56; x) 1,67¢.8,3.
379. HaiianTe ¢ IOMOIIBI0 KANBKYIATOPA 3HAYEHHE BHPAKEHUA:

a) 8,49% 6) (-1,062)%; B) 2,73%-27,4; 1) (1,39 + 7,083)%.
380. 3amoaanre Tabanny:
n- | 1 2 3 4 5 6 7 8 | 9 10
28
3

381. IlpeacrasnTe:

a) B Buge KBaapaTa wmeao: 0,81; 0,16; 144; 126"; 124 24 s 0,0004;
6) B Bugme KyGa uucno: 64; -216; 0,008; - v 417

E) B BUje CTENeHHM AecATH uucio: 10; 100; 1000, 1 000 000;

T) B BHAe CTelleHH NMaATHU uuchao: 125; 625; 15 625.
382. IlpexcrapbTe B BHAe KBagpaTa WM kyba umesro:

a) 8 ©6) 81; B) 125; r) 64; na) 0,001; e) 3
383. CpaBHuTE!

a) 71% n 0; 8) (-5,9) u (-5,9)%
6) (-25°m 0; 1) (-2,3)2 m (-8,6)".

384. Brnoanure aelicTeuA:
a) 7.5% B) (-0,4)%; a) -3 .25
6) (7 5)% r) -0,43%; e) —6%. (—12)

w Crenexsb ¢ HaTypanbHbIM nokasarenem

3.

11
E, }R) lg.



385. Haliaure sHauYeHHe BHIPAXEHHA, NCIOAB3YA TabaInOy KBaapaToOB,
IOMEIIEHHYIO Ha dop3ane yueGHHKA:
a) 842 - 175; B) 422.9; a) 752 + 252;
6) 605 + T82; r) 182:27; e) 592 - 362,

386. Bruucaure:

2
a) 9. (g—] : B) (-10)5; n 4. 5% x) —24.15;

2
6) [9 . %) 3 r) -108; e) -5 .25 3) 2700 - (-0,1)%.

38%7. Brimoauure aeiicreua:
a) T2+ 3% ) 102 - 82; x) 11 — 34;
6) 6%+ 8% A) (10 - 3)% 3) (6 - 8)5

B) (6 + 8)% e) 2¢ - 3% n) 43 - 22,
388. Buraucanre: 2
a) -13% + (-2)3; r) 10-5.2% x) 8¢ - [g] . 6%;

6) —6% - (-1)% A 2.8t-3.2¢4 3) 0,2.3%-0,4. 24
B) -8 + (-3)%; e) 2-5%+5.2% n) 8.0,5%+ 25 . 0,22

389. OxHO B CTAPHMHHOM OCOOHAKe HMeeT (POPMY NPAMOYIONBHAKA, 34-
BeplIaomieToca nmonykpyrom (puc. 57). Cocraebre dopmyay ans
BBIYUCIEHHUA ero naomgand S (B KBAJAPATHLIX CAHTHMETPAX), €CJH
M3BECTHO, YTO OCHOBAHHWE NpPAMOYTOJLHHKA PABHO G CM, BHICOTA
NpAMOYTOJBHAKA B TOJATOpa pas3a Gonpime ocHoBamusa., Hafizm-
T¢ IIOIIaAh OKHAa, ecanm a = 80. (YrkasaHue, [laomaas Kpyra
paBHA fir?, rRe r — pagUyc Kpyra, ® = 3,14.)

390. CocraBrre dopMyay Ana BEYHCICHHA IUIONIAAN HKOJABOA, H30-
GpaxémHoro Ha pucyake 58. Haligure miomagk KOJAbOA, €CaH
R=6,4cm, r=3,6 cm.

Puc. 57

Puc. 58

§ 7. CteneHb n eé CBOWCTBA
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391. HaitguTe 3mauenMe BHMPAKEHAN:
a) 0,01y* mpn y=-2; 2; -3; 3; -10; 10;
6) 2¢2+ 3 mpu ¢ =-11; 11; 0; -15; 15.

392. Yemy paBHBE 3HAYEHMS BRIPAKEHUIL:
a) x2; —x?; (-x)%2 opn x =-9; 9; —6; 6; -2; 2;
6) x* —x%; (—x)® opu x =—4; 4; -38; 3; -1; 1?

393. Buuncaure 3HaueHme Bpuipaxkenuma x®+x'+x*+x2+x unpm
x=-1; 0; 10.

394. (3adava-uccredosarnue.) Haiizmre BCEBO3MOXKHEIC 3HAYEHNA 4,
rae ¢ — HATYpaJAbHOE YHCAQ, OPH KOTOPHX uuciao 90 asaaerca
HaMMeHbINMM O6IGHM KPATHREIM uKcen 15 u a.

1) Pa3noXHuTe Ha MPOCTHIe MHOXKUTENH Kaxxaoe u3 yucen 90 u 15,
2) OfcyauTe, KAKHEe MHOMKHTENIH JOJKHE BXOZUTE B PAa3NoxKeHHe
YuCAa a.

3) CaenaiiTe BMBOA ¢ 3HAYCHUAX YUCIA &.

395. IIpeacTaBbTe NpOM3BeiecHUe B BUJe CTENEHH C OCHOBAHHEM a:
a) a®a; 6) a‘a?; B) a®ab; r) a%%q!2,

306. O6nacaure, noueMy npu MobHX 3RAYCHUAX NEePeMeHHOH X 3Hade-
HuA BHpaxeRHsl 4x2 um (x — 8)? aABNAITCA HEOTPHIATEIbLHBIMH
YUCTAMM,

397. (Aax pabomui 6 napax.) Jdanbl BHDAKeHHUA:
a*+1, -a% 8+(B-a), -a-a® -a®+8,
3a+4, at*+a®2+8, -a%-4a%-1, -Ta-4, -a*-9.
Kakue U3 9THX BHPAKEHNH OTPUHHMAIOT:

a) TOABLKO MOJOKUTEAbHEE 3HAUCHUA;
6) TonbKO OTpUUATENLHEIE 3HAYCHUAT

1) PacopezenuTre, KTO BBIIOJHAET 3aJaHHE A&), & KTO — 3aja-
Hue §), 1 BEIIOJHHTE HX.

2) ITposephTe APYr' ¥ APyra, BepEO AN BHINOJIHEHO 38JaHHe.

3) HcopaskTe OmIMOKH, €CIM OHM AOIYIISHE.

398. BanumuTe B BuAEC BHPAKCHNA:
a) KBaJpAT CYMMBI Yhces X 1 1;
6) cymMMy KBagpaToB qHcen g U b}
B) Pa3HOCTh KBAJADATOB YHCEN M H 713
r) KBaApAT PA3HOCTH YMCeJ] M H n;
A) yIBOEHHOEe NPOHMIBEIEHHE KBAJADATOB WHCENX X U ¥
e) VABOEHHOe IMpoM3BeAeHHNe KybGa a ¥ KBaaparta b.

399, IIpounTtaiiTe BHIpaKeHHe:

a) (x + ¥)% B) (x - ¥)% ) (x -y x) 2(a - b)%;
6) x2 + y% r) x2-y% e) x5+ % 3) 3(a® + b?),

m CTeneHb C HaTypanbHbIM NOKasaTeneM



. He BHIIONHAA nOCTpOEHU:A, HABAUTE KOODAMHATH TOYEK Mepeceue-
HEA rpapura QyExnEd y = 1,2x — 30 ¢ ocklo X # OCBIO V.

401. Hafiaute KOODAMHATH TOUKHM HEePeCedYeHHA rpadmuKoB QyHKOuI:
a) y=-4x+1,3uy=x-2,7;
6) y=—x+8,1uy=-3x+17,9.

402. Kaxoso Blaammoe pacnono:keEne rpadukos dyHKIMii:
a) y= -§x+3 uy= -%x-—S; 6) y= §x+4 HYy= -§x+4?

19. YMHOXEHMEe U aeneHue cTeneHen

Bripamenne aZa® npeacrariaser cofoli mpouspegeHHMe ABYX CTerre-
Hell ¢ OJHHAKOBHIMM OCHOBAHHAMM. IT0 NPOH3BeACHHE MOKHO 3aUMCATE
B BHZE CTeNeHH ¢ TeM ke OCHOBAHHMEM:

a?a® = (aa) - (aaa) = aaaaa = a°.

3naunr,
a2a® = qg?+3.

Mzl BHAMM, YTO MpoH3BefieHNe ala® paBHO CTelleHH C TeM Ke OCHO-
BaHMEM M MOKA3ATEJieM, DABHHIM CYMMe IMOKAa3aTeslell nepeMHOKAeMBIX
creneHeif. AHaNOrMUYHLIM cBoiicTBOM ofnazaer npousBeAeHNe MIOGHIX
cTeneHeil ¢ OAMHAKOBLIMH OCHOBAHHAMH.

F_“_-__-__—ﬂﬁuﬂ‘-___-_“__-““_1

I Jna moboro uMcia ¢ B NPOM3BONLHLIX HATYDAALHEIX YHACEN |
f muan i
l ' T atagt=gmth, ]

L-—"-—q—q——-—m—-—mm—m-—#-—--ﬂ-#—-—-—-—n—-—_nu

B Jaa AoKasaTeNbCTBA HMCIOAL3YEM ONpeAesIeHHe CTelneHM U crolicTra
yMHOXKennda. IlpeacTaBMM BHIpayKeHHe G™g" cHauana B BHAe IpO-
H3BEeJleHIA MHOMCHTeNel, KaXIeH M3 KOTOPHIX paBeH g, a 3aTeM
B BHUJ€ CTEIeHH

a™a® = (ga...a) (aa...a)= aa..a =a™*",
——— Nt v eyl
m pa3 n pas m+ n pas
Taxum obpaszom,
am™g"=a"*", 0O
JloxkasaHHOe DABEHCTBO BLIDAMAET OCHOBKOE CE0UCME0 cmenenu.
OHO pacnpocTpaHAETCA HA NpoH3BeAeHHe TpéX u Ooaee creneHeit. Ha-

oOpAaMep:
P P arartat =gmr gt =gm iRtk gmintk

§ 7. CteneHs U e cBoiiCcTBa
4 Q9



100

W3 0CHOBHOIO CBOHCTBA CTeNeHH CJeAyeT NMPABHIO YMHOKEHHS CTe-
neneit:

PR PN SRS W, S S e dell MM SRS AT FURES AL SN SRSE SFEN SR s A mw— _““——““_1

| upm ymmomenun cremeneft ¢ OAMHAXOBLIME OCHOBABHAME OCHO- |
| mamme ocTaBnAOT NMpeRHUM, & MOKAJATENR CTeneHeld CRAARH- |
| masor. ' {

ITpueeaém npuMepni:
x8xT =28+ T =215, pyS=plyS =yr+5 =5, bHP=bEte+3 = b0,

Bripaskenue a’ : a® sBnsercsa 4acTHHIM ABYX cTeneHed ¢ OXMHAKO-
BHIMM OcHOBaEMAME., OHO HMeeT cMuca npm ¢ # 0. Ecau ¢ # 0, 10 70
YACTHOS MOXKHO NPEACTABMTL B BHJe CTENeHU C TeM Xe OCHOBAHMEM.
HeficTenTeapH0, TAaK KaK af . at = @7, To Mo onpeAesIeHHIO YACTHOTO

a’:a%=at, T.e.a’:a¥=a""".

Mu BHAMM, YTO YacTHoe @’ : ¢ npu a # 0 paBHO CTeNeHH C TeM XKe
OCHOBAHMEM ¥ IIOKA3ATeJieM, DPABERIM DA3HOCTH NOKasaTesaell AeJauMOro
H JeJHTed.

ANHAJOTHYHLIM CBOHicTBOM ¢0JagaeT Aio6oe gacTHOE cTereHe ¢ oqH-
HAKOBBIMH OCHOBARWAMM, OTJIHYEHMH OT HYJA, B KOTOPOM IMOKA3ATENb
cTeneHH Aeaumoro GoJbIDe NOKA3ATeAdA CTEIICHH AeJIUTeNsd.

[T T T heememeammmmmsm e m e mmemm e m e T

InnsmﬁommmaatO'nnponammnarymxmm]
| MR, Taxux, sl m>n, i

i a®:a"=ag"" ", }

B PaeencTBO ™ : " = a™ ~ " GyAeT AOKAZAHO, €CH M YCTAHOBHM, 4UTO
Ipon3BesieEne a™ - * u a* papHO a™.
IIppMeHAE K NpOH3BeJeHHI0 a™ ~"a* ocHOBHOe CBOMCTBO cTeneHu,
HTOJAY9IUM

an-ngh=qgm-n+n o gh-n+a = gm,
3HAUNT, MO oOpeAeNeHHIO YacTHOro ¢™ : g =g™~*, O
H3 moxazagHOro cBOMCTBA CHeAYeT NPABHJIO ACJICHHA CTEleHel:

P A s e R SV FEFE FENE WS FEIL LA EUEE L TINL S S S wmm S e -_———_—m1

I HpE ZeJleEHA cTelleHed ¢ OZAHHEAKOBHIMHA OCHOBAHHAMIE GCHOBA- I
| BHe OCTABJIAIOT NPeKHEHAN, 8 H3 NOKAZSATENd CTeUeME JeNHMOI0 i
I BRIYHTAIOT NOKAZATENE CTEICHR JeAHTeNdA. I

. N VTR TURR RS SUTE WS VEEE STE AR VSTL AU SRR TR ST UTTE e S WS ey Wy gt st st el valnid sl s

IIpuBeaéM npuMepHl:

CreneHb C© HaTypantHbIM NOKa3aTenem



Mzl BuIBesIM NIDABUJO ACJCHHUA a™ HA 4™ AAA caydaf, Koraa m > n.
Ecnu 3T0 mpaBuio MpUMEHUTH K YACTHOMY a” : @, TO HOJYIHUTCA

a®:a*=a"""=ad
Crenenh ¢ HyNeBHM NOKasaTeleM He Gbuia onpeAeneHa. Tak Kax
npu BcakoM a # 0 m aboM HarypanbHOM 7
a’:a"=1,
TO CIMTAIOT, 4TO NpHu a = 0
a®=1.

R T i

Onpenenexnne. Crenear uncia g, BHe PABHOIC HYIK,
C HyJZeBEIM TOKASATE/NeM DABHA efHHHIE.

T R TR AR 2 D R

Hanpumep, 2° =1, (-8,5)° = 1. Bulpaskenne 0° He mMeeT CMEICJA.

Tenepp mocje BBEACHUS HYJEBOM CTENEHM MBI MOKeM NDHUMEHATH
dopMyay a"a*=a™*”" (npu a = 0) = B ToM ciayuae, Korga m =0 uan
n =0, Gopmyay a™ : a"=a™~" npu a #* 0 MOXXKHO IPHMEHATHL NPH JIO-
6bIX neablXx HEOTDHUATENLHEIX YHCAAX M U 71, YAOBJIETBODAIOIINUX YCJAO-
BHIO M 2 1.

Lonastenns

403. IIpeacTaBLTEe OIPON3BEACHHE B BHAC CTCHOECHM:
a) x%x%; B) y'y% n) x%x; x) 2%.2¢4
6) ata®; r) bebld; e) yy'%; 3) 7.7

404, 3anpmaTe B BHAEC CTENEHH IIPOH3BEACHME:
a) m3m8;  B) ¢"e'%; a) aa®; w) 5% . 59;
6) xtxt; r) p3p'l; e) b3b; a) 33. 383,

405. IIpeacTaBbTe BRIpaXKeHUe a'® B BHAe MpouaBeseHUA ABYX cTenmeHelk
¢ OZMHAKOBHIMH OCHOBAHUAMH, OAHA H3 KOTOPRIX pPaBHA:
a) ab; 6) a% B) a? r) al4,

408. Ilpeacrasbre CTCOCHEL B BHAE NMPOH3BEKEHHAA ABYX CTEOEHEH ¢ TeMm

e OCHOBAHHEM KaKHM-HUGYAL cmocoboM:

407. IIpeacraspTe BHIpAYKeHHE X5 B BHZe IpOH3BeAeHUA ABYX cTemenell
¢ OCHOBAHHMEM X BCEMH BO3MOXKHEIMH criocoGaMH.

408. IIpeAacTaBETe B BHAE CTeNeHU NMPON3BedcHUE:
a) x?xSxt; B) mm®*m3m?; X 102.10% . 105;
6) ¥°y%y; r) p'p°pp; e) 34-32.3%-3.

§ 7. CteneHb 1 e& ceoitcTBa
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409.

410.

411.

412,

413.

3anninnre B BAAE CTECHN BHIPAJKEHUE:

a) m3m2m?; B) xxtxix; o TE.T.T4

6) atala?; r) ndnndnd; e) 5.5%2.5%. 55,
IIpeacTaBbTe B BUAe CTemeHU:

a) 5% . 25; B) 6%. 36; n) 0,4%.0,16;
6) 312.27; r) 2%.32; e) 0,001 .0,14,

IlpeacrasnB B BHAe CcTemeHU BHpaskeHMe, HAliUTe ero 3HaYeHMe
no Tabnuue creneHe#l umeaa 2, nmoMeménnolt Ha dopsame yues-
HHKA:

a) 2¢.2; 6) 26.4; B) 8-27; r) 16.32.

Ilo Tabnune crenerel unena 3, nomeménnot Ha ¢opaane yyeOHH-
Ka, HafiauTe 3HaYeHWe BHIDAXKEHUA, MPEACTABHB €ro B BHJAE CTele-
HHE ¢ OCHOBaHHeM 3:

a) 32.85 6) 81-3% 8) 9-2187; r) 27 243.

Hpencraah-re BRIDAXCHHE B BHAC CTeNICHH ¢ OCHOBAHHEM C:
a) (c*)?; 6) (e

. IIpencraBsTe B BHE c'renean HacTHOR:

a) x5 : x%; B) a2l : ) ¢'?: ¢ x) 3% 8%
6) y'°:y% r) b1 b18 e) p?: p'% a) 0,79 : 0,74,

415. BRIooJHHTe OereHHe:
= a Plo PG B) x5 : x4 x) 10 : 102
6) a® r) ¥y e) 2,319: 2, 37,
416. Haiiaure snHaueHue BhHIpaMeHNs:
a) 5%: 5¢; B) 0,5 : 0,67 n) 2,731 : 2,731%;

417.

418.

419.

8 1 L T 2 4
6) 1049 ; 012 r) [ 5) 3[15); e) ["g) :["‘5) .

Haitaure sHauenme apodm: 4 6

(5] (=
0,87 , (-0,3)° 2}, 3

a) 84, 6) 0.8° B) 037" r) N A) 1 e
() (=)

Brruxcnure: 6 e "

.75 31 516, 54 0.6
a) Tz ; 6) gs. 33' B) g8 r) 0,61.0,6°°
YnpoeTuTe BRIpasKeHHE:

a) x* . x3% B) X -x% n c:c
6) a%-a™; r) ¥ yh e) k": k

CreneHb € HaTypanbHbiM NOKalarenem



420. HaiiaaTe sHadyeHNe BHIDAMEHHAHA:

a) 3x° npu x = 2,6; B) 10a%b° npu a = 53, b= —18;
6) -2,5 npu y = -1%; r) 27a%® npna = 3'¢="3"

421. Brurmoauute Jeitersusa:
a) b'v% 6) c®:¢% B) ata® 1) x3: 20,

422, IIpepcTaBbTe B BUAE KBajpaTa AU Kyba yucio: 3 4
a) 9; 6) -27; B) 6,25; r) 0,064; o) -33; e) 56'

423. IlocTpoiiTe rpadpuk oGyHKnuu, 3agaEHOH Gopmynoit y=x- 3.
HailiaaTe no rpadury sHadennsa GyERoan npu x =4 u x = 6.

424. Isnraack co ckopocTsio 70 KM/4, aBToOMOGHIL 34 ¢ 4 Hpomén pac-
CTOARME 8 KM. 3agailiTe GopMynoil 3aBHCHMOCTS 8 OT ¢. IlonbsyAach

aToil dpopMys0il, HailiaAuTe OyTh, KOTOPHIH aBTOMOOHIP NpOIIEN 3a
BpeMsda ot 3 1 30 MEH A0 5 u.

4235, Ilycrs a — nponsBoJbHOE YHCa0, CpaBHUTE ¢ HYJIEM 3HAYEeHUE BRI-
pakeHud:
a) 6a%; 6) —a®; B) a®+4; 1) (a+4) 1) —-a®-5.

426. IIpunagnesxur au rpadpmrky oGyaknuu, sazanHo#t dwopMmynol
y = x® — 3x%, Touxka A(7; 196)? Touxka B(-5; -200)?

427. Kycox rparuTa ofbpéMom 40 cM? umeer maccy 108 r. Kakosa Macca
KyCKa I'PaHHTa, 00B6éM KoToporo Ha 35 cm® Gonnme?

20. BoasepeHue B creneHb NpoM3BeneHus
U CTereHu

Bripaskenue (ab)! aBnseTcs cTeNeHBI0 OPOM3BEAeHHA MHOKHTeNe
a ';i b. 9TO BHIpAXKEHHEe MOMXHO NPEACTABHTE B BUAe NPOASBEAeHUA CTene-
BEelHam b:

(ab) = ab - ab - ab - ab = (aaaa) - (bbbb) = a'bi.
Suauyur,
(ab)t = atdi.

AnanoruuHuiM cBolicTBoM ofnagaer mofas HATYDANBHAA CTENEHBL

OpOHSBEeACHNA NBYX MHOMKHTeJei,

Ablah dambed ek, smbih bl AR aebl aele *“—_#““”_”“_““*m““m,
dna mobux ¢ B b ¥ NPOU3BONBEOIO HATYPAALHONO HHCIA 7 |
(ab)* = a™b". i

§ 7. CteneHb n eé CBOWCTBA
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B Ilo onpesenenu crenemn
(ab)" = gab) (@) ... - (ab).
n paa
CrpynnupoBaB OTAENBHO MHOMHTEAR ¢ H MHOKHTENH b, momayumm
(ab) - (@b) - ... - (ab) = (aa...a) - (bb...b).
: 4 5T N SN
n pa3 n pas n paa
BoCTIONBL30BABIINCEH OLNpeJeIeHHEM CTeNeHM, HaXOMHM
(aa.ua) . (bboccb) = a“bno
\---v—f e
n pas n pa3

(ab)" =a"". O

HoxazanHoe caoiicmeo cmenenu nPpou3sederuUR PAcnPocmpPpansemcs
Ka cmenenb npouseedenun mpéx u Goree Mroxumedneil.
Hanpumep:

CiegoBaTeanHo,

(abec)* = a*b*e™; (abed)” = a™b e"dr.
Orcioga moayuaeTcsa nNpasmio:

#ﬁ“—_““"“““u"“““—“"—“_m““wm*

} 4ro6ut BosBecTn B cTenens UpOmM3BeAeHHe, AOCTATOTHO BOZBECTH |
B 91Y CTONEeHEs KAaXAHIN MHOXHTENL K Pe3yanTATH TepeMHo- |

| murs. |

L—n_“-h““_—_—“—-_“-_-“_—”“__-
IIpumep 1. BoasepaéMm npousBeneHne 2yz B naATYI0 cTENeHb.

P Hmeem (2yz)t = 28525 = 32y525. «

Bupakenme (a®)® ecth cTenenn, ocHOBaHHe KOTOpOH caMo aBageTcs
CTeNEHbIO. DTO BHIPAXKEHNE MOMHO NPEACTABUTE B BUJE CTENEHU ¢ OCHO-
BAHHEM a:

!——_-—q-mu—u—-n—u—“wmu—“—ﬁ*-u“-ﬂ—un—m—nmm“1

{ Nias awboro umcia ¢ B NPOM3BOALHKX HATYPAABEEX Bcex i
mun i

| @™y =a™, L
8 Ilo onpeaeneHAX CTeNeHH
@m®) = a™a™...a™.
e e

n pas
CornacHO OCHOBHOMY CBOMNCTBY CTEIeHH
n pa3
rrrr———
amam...am - am +m+¥..t m.
———d
n pas

m CTeneHb C HaTYpanbHLIM NOKasaTeneMm



SaMeHUM CYMMY I +m + ... + m npou3peneHAeM mit.
n pas

Torpa noAy4YHM
n pas

r———
am+m+...+m = amn.

CnegosaTenrHO,
@™y =a™. O

M3 norkasamHOro CBOMCTBA CTEemeHH cAeJyeT NMPABHJO:

r “““““““““ W T AR W W G G——— — — ,—-———-M—-a——1

1 OpH BO3BEAEHHH CTeNeHHA B CTENeHbE OCHOBAHHE OCTABIAINOT TEM l
I JKe, & TOKASATCHH HepeMHROMAIT. l

ey S S o S S ——

IIpamep 2. IlpeacrasuM eupaxenrme (¢f)’ B Buae CTeneHH ¢ OCHOBA-
HHEM a.

> Hmeem:
(@h? = at 3 = gl2, ¢

CpoiictBa creneneit, pmpameHHme dopMyaaMr (ab)* =a*b* n
(a™)* = a™*, HMEeIOT MeCTO U JJAA CTEeNeHel ¢ HYJAeBBIM ITIOKA3aTeleM
(ecnu OCHOBAHMA OTJIMYHE OT HYJA).

Lopaxuenus

428, BrINOJEATe BO3BeJcHHE B CTEICHD:

a) (xy)% B) (2x)%; a) (-5x)% x) (-0,2xy)%

6) (abc)®; F) (3a)% e) (-10ab)?; 3) (-0,5bd)®.
429. BospeAuTe B CTeNeHb:

a) (mn)%; B) (3% n) (10xy)?; x) (—am)®;

6) (xy2)% r) (-2ax)}; e) (-2abx)%; 3) (—xn)'.
430, Haiiaure sHaYeHHE BRIPAKEHHA:

a) (2 - 10)3% 6) (2 - 5)4 B) (3 - 100)%; r) (5-7-20),
4381. Joxaxxure, 4TO:

a) KBAJPATHI IPOTHBONONOKHEX YHCEJ PABHLI;

6) xyORl NPOTHBONOJOKHEIX UHCEJ NPOTHBOMONOMKHEI.

432. Karx A3MeHHTCA IVIOLAAL KBAAPATA, €CJH €r0 CTOPOHY YBeAHWIHTH
B 2 pasa? B 3 pasa? B 10 pas? B n pas?

433. Kax nsmenntca o6néM KyGa, ecan ero peépo yseauunts B 2 pasa?
B 3 pasa? B 10 pas? B n paa?

§ 7. CteneHs U €€ ceOWCTBA
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434. (Qarn pabomut 8 napax.) Ha noxpacky xyfa saTparnad 40 r kpac-
xu. XBatuT au 1 Kr xpackH, 9To0H nokpacuTs Ky, pe6po KoTopo-
ro B 3 pasa Goapwe?

1) BrickaxxuTe APYr APYTY HPEANOIOREHRE 00 OKHNAAEMOM OTBETE,
2) BEINOJHHUTE CAMOCTOSITEBHO BRUNCJICHHA.,
3) Ofcyaure, NOATBePANNNCE JH BAIIH HOPCANOJOMKCHHSA.

438. (Qan pabomu e napax.) Baccelin, umetomuit popmMy xkyba, Hamos-
HAeTCA Bogoil uepes Tpy6y aa 40 Muu. YcmeloT AH 3a 5 U HanoJ-

HHTB BOHOH 4depe3 Ty Xe TpyOy Oaccelin, mMelomu#t dopmy Kyba,
pelpo roTOpOTO BABOE GoaBIme?

1) Brickayxure APYr ADYTY HpeanojioykeHne 00 0/KHAAAGMOM OTBETE.
2) BHNOJTHUTE CAMOCTOATENHLHO BEIYMCJIEHNA.
3) Ofcyaure, NOATBeDANIHCH MH BAIOH IPEANIONONKEHHUA,

438. IIpeacTaBbpTe B BHAE CTeNeHM NPOM3BeJEHUE:
a) b3x3; B) x%y2z%; 1) 32ab;
6) a'y"; r) (—a)® bd; e) 0,027m?,

437, Haitaute 3nHavueHNne BHIPAYKEHHA: 10
a) 24. 54; B) 0,2515 . 415, ) [-gl) - 1,4%

ki
6) 4.25% 1) [g] ‘1,57 e) 0,26 . 507,

BBIIIOJIHHTG BO3BeleHHEe B CTeIIeHb:
a) (x%)% B) (a%%; n % x) (b%)%;
6) (x?)3% r) (a®?® e) (¥% 3) (b5

439, 3anumuTte B BUAEe CTENCHH ¢ OCHOBAHHNEM X BHIPASKEHHE:
a) (x%% B) x2x2; ) x2x3xt;
6) xfx%; r) (x?)% e) ((x®)®)%.

IlpepcTaBbTe B BHAE CTENEHH ¢ OCHOBAHHEM G BRIPAMKCHHE!
a) (a@®? 6) a®a%; B) (@)% 1) afay; p) a®a¥;  e) (a%)S.
IlpencTannTe B BHAE CTENEHK ¢ OCHOBAHUEM G:
a) a*a®%: 6) aa™: B) ata™: r) (a®)y*; n) (@)%  e) (a®).
442, TlpeacTaBLTe B BHAE CTENEeHH ¢ OCHOBAHMEM 5 uucho:
a) 254; 6) 1253; B) 6252,
443. TIpeacrasbTe uucao 22° 5 puje CTeNeHN ¢ OCHOBAHHEM:
a) 22 6) 24 B) 25; r) 219,

444, 3anumure uucno 2% p BUAe cTemenn ¢ OCHOBAHHMEM:
a) 4; 6) 8; B) 16; r) 32.

Crenenb ¢ HaTypanbHbiM NoKasarenem
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4485.

447.

449.

451.

452,

Bripamenuze g'2 npeacTaBLTe B BHAE CTENeHH HECKOABKHMH CIIOCO-

oaMH.

. H3Bectno, uro a? = m. Haiigure ab.

VNnpocTHTe BHIDAYKeHUE!

a) x3 . (x%)5 B) (a8 . (a9% g} (m*m®)y;

6) (a®) . ab; ) (2% . (5% e) (xix)?.
BBHHIIIHTQ B BHOe CTeIeHH C OCHOBAHHEM 4 BLIDAMIeHHe:
a) (a®% B) (a%? . (a®)% A) (a®a®);

6) a®- (a®% r) (a®)® - (a®)%; e) (aa®).
¥npocTure BHpaxKeHHe:

a) x® - (x?)% B) (x%)?. (x%)% A) (2% - (xh5
6) (x¥*. x5 r) (x)® - (x5 e) (xT)8 . (x®),

HalisuTe 3HaUeHNe BHpAIKOHHA:

28. (234 (2% . (5*)*- 265 8. 27 :

a) 213 L )23 4 rq) 59 ¥ }E) 34? 9
6) (6% - 5 | y 827 87.27, e) (TR. 72 3) (R
52 @’ ¢ 1818

Hseectno, ure a < 0 u b > 0, CpapHuTe ¢ HYAéM 3HAUCHHe BEIpA-

MEHNA:
a) ab®: B) a2b; o) —abd; ®) (a + b);
6) adh; r) abd; e) a®+ b2 3) (a - b2

Kaxroif mudpoit MOxKeT OKAHINBATHCH:

a) KBAJAPAT HATYPANXBLHOTO YUCIA;
6) YeTBEépTAA CTemeHL HATYpaAb-

HOro umnciaa? ]

NsBecTHO, uTO rpadur PyHKDUM

[

¥ = kx + 5,4 npoxoauT Yepes Tou-

Ky A(3,7; -2). Hatinure 3naue- / A

TP

Hue Koadbdunuenra k.

v

Ha pacynke 59 mocrpoen rpadux

BeKoTopolt dbyHxmuu. Henoapays

rpajpur, HafiguTE:

1]

f) 3HAYEHHE Y NIPH X, PABHOM —2; 7

.
¥ ’

6) sHaueHMA X, UPHM KOTOPHX Y
pasHo -0,5; 2. Puc. 59

§ 7. Crenenb n eé€ ceoihicTea
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KouTponsHbie Bonpocsl n 3anaHns

Chopmynupyiite onpeaeneHne CTeneHn YMCAa ¢ HaTypasbHLIM NOKa-
sarenem. MNpresegvTe NpUMEPH! U HA30BUTE B KAXAOM U3 HUX OCHOBA-
HWE W NOKa3aTenb CTENeHM.

CohopMynupyiiTe U aoKkaxuTe OCHOBHOE CBOWCTBO CTEneHw.

ChopmynmpyiiTe NpaBuNO YMHOXEHUA CTeneHel ¢ OAMHAKOBbIMU
(lngu-lolazasnumzusu. NpeactasbTe B BMAE CTENEHW NPOU3BEaEHWE
- '1 .

Chopmynupyiite NpaBuno AeneHua CTeneHeil ¢ OAWHAKOBLIMA OCHO-
BaHuAMMK. [IpeacTasLTE B BUAE CTENeHW 4actHoe 5,78 : 5,73,
dadte onpeaeneHue CTeneHn Yucna C HyNeBbLIM NOKasaTenem.

CohopmynupyiiTe Npasuno BO3BEASHUA B CTENeHb NPOM3BeacHUSA,
NpaBuno BO3BEAEHUN B cTeneHb crenenn. Npeactaeste B BUOE CTe-
neHn BoipaxeHue: (5ab)é; (a3)®; y* - (y?)S.

Bl oaHOMNEHD

21. OagHouneH v ero CTaHOApTHLIN BUA

f

M_ﬂ—_m-ﬂm_mmmmm”mmMm-mmwmﬂunmwmmu«;

Bupasxenns 5ax, 2b%(-8)bc?, —8a7, xy? sBaanTCA mpomame- i
ACHUSIMY 4¥CeN, MePeMeHHHX U mx crenemeii. Taxue Bmpa- !
JReHUS HA3HIBAKT oduoyvaenamy. OQHOWIEHAMY CIATAIOT TAKKE 1
uMcna, NepemeHRne W mx creneEn. Haupumep, Bmpaxenna
-7, 28, x, x* — ogHOUNEHH. ;

L“m““—n-__ﬂ-—*_““-—_—_-__————“*m_

Al sy TS VR W

Yupocrum opHOuNeH 2b%(-3)bc?, BOCHONBIOBABIIUCH MEPEMECTH-
TeJIbHEIM ¥ COYEeTATENLHEIM CBOICTBAME YMHOMXEHHS:

202 (-8) be? = 2(-3) b%bc? = -Bbic2,

Mu npeacrasmau opuHowien 2b%(-3)be? B BHAEe mpousBeseHUa UH-
CJIOBOTO MHOMKHTEJNS, CTOSAINEro Ha MepBOM MecTe, M CTelmeHed pasaHy-
HBIX nepeMeHHHIX. Takxoit BHUJ OAHOWIeHA HAILIBAIOT CMAHOIADMHLIM
sudom. K ogHOYNeHAM CTAHIADTHOTO BHIA OTHOCAT M TAKHE OJHOYJe-
HH, KaK —5, a, —a, a®. K crTaHAapTHOMY BHAY MOXHO NPHMBECTH JI060it
ORHOMJIeH.

YucaoBoll MHOMXHTENL OAHOUJEHA, BANNCAHHOIC B CTAHIAPTHOM
BHIe, HASEIBAKOT rcoag)qbuuueumox odnounena. Haupumep, Icoa(gdmnu-
eHT oaHouneHA —6bic? pasen —6. KoagpduuuenTs ogHOUNEHOR G° U —agb
paBHRI cooTBeTcTBeHHO 1 M ~1, Tax Kak a?2=1-4a® u —ab=-1-. ab,

(ELERIIE CTeneHb ¢ HATYpanbHLIM NOKa3atenem



HBIX

B oxnounene Tax?y® cymma mokasaTenet cremenelt Bcex nepemeH-
pasHa 6. 9Ty CYMMY HA3LIBAIOT CmeneHvio odnouaena Tax2y®. Cre-

HeHb ofHouNeHa — 9b%c® paBHa 7, cTemeHs OZHOYJEHA —X° paBHa 5.

8

CreneHnio OHOUIEHA EAILIBAKOT CYMMY NoKasaTeldelf creneneit
BCeX BXOAAUIHX B Hero MepeMeHHHX. ECIH oXROWICH He CoAep-

JKHT NepeMenHbEIX B ABAAeTCH YHCIOM, OTIATHHIM 0T HYXA, TO
CTeneHb 3TOr0 OAHOYJACHA CIHTAKT PABHOR HYNIIO.

Yuaeno 0 apngeTca OZHOWICHOM, CTEIEHb KOTOPOTC HE OIpeacaeHA.

doRaxteua

455.

4861.

- 462.

fisngerca ¥ OXHOWICHOM BLIDAKEHHE:

a) 3,4dx2%y; r) 22+ x; ®) a-b; K) c¢l%
6) -0,7xy?; B x3x; 3) 2(x + y)% 1) -m;
B) a(-0,8); e) —% ménm?; u) -0,3xy2; M) 0,67
3anHcaH JIH B CTAHAAPTHOM BUJe OXHOUJCH:

a) 6xy; 8) 0,5m - 2n; R -x%y%

6) —2aba; r) ~bea; e) 5p®p??

IlpeacTaBLTe OAHOUWIEH B CTAHAZAPTHOM BHAE U HA3OBHTE ero Koad-
dunueHT:

a) 8xix; B) 3xy(-1,T)y; X) gmznwt,ﬁns;

6) 1,2abc - 5a; r) 6¢2(-0,8)¢c; e) 2%a"’x (-%]a’x”.

I[IpreeauTe OZHOUYNEH K CTAHAAPTHOMY BHAY:
a) yyiy; B) —-8ab(-2,5)b%; ) 2mén . 0,4mn;
8) 0,15pq - 4pg?; r) 10a2b?(-1,2a%); e) —2x3% . 0,5xy2.
HailiauTe 3sHAYCHNe OXHOMJICHA:

a) -0,125y% npm y = -2; 6) 12x%y npn x =-0,3, y =

|-

BriuncinTe 3HaUYCHHEC BHPAKEHHA:

a) 3,7m? opu m = 0,4; 6) ~3a¢% opn a =-0,1, b=4.
IMIupuHa DPsAMOYroNbHUKA PABHA M CM, & AJHHA B 5 pas Gosabmie
IWIHpHHH. Halifnre mIcinazxsk OPAMOYTOJIbHHARA.

Yemy paseH o0béM OPAMOYrOJABHOTO HAapANNENHNHOCAA, IIHPHHA
KOTOpOTO 4 CM, AnuHA B 2 pasa Gojsbllle IIMPDHHBE, 8 BRICOTA
B 2 pasa Goaple AJIMHHI?

§ 8. OgHouneHw
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463. Kaxosa creneHsr ogHOUNCHA!

a) ~Tx%y5; B) 0,8mnk?; n) —6m7;

6) —abc; r) ab?c?; e) 237
464. Haliaute KOOpAUHATH TOUKH B, cuMMerpuunOli Touxe A(-T; 15)
OTHOCHTEABLHO: &) OCH X; §) ocH y; B) Hauana KOODAMHAT.

465. ©ynxnua asaaana dopMynolt y = -%x. Haltaute snavenne PyHK-

OoMH OpHa x = -3; 3; -g—; -%; 2,4, IIpun xaxoM x 3HAYCHHE Yy PABHO

1; -6; -10,2?

3, nlo . R18
466. HaliauTe sHaueHNe BLIDAYKeHUA: a) £.3, 2.6

o O e

22. YMHOXEeHMe OAHOUYNEHOB.
Bo3BeaeHne ogHouUNneHa 8 CTeneHb

| Ilpu yMHoMeHun OZHOUNEHOB M BO3BEAECHHMH OAHOUICHA B CTe-

| meHs MCOOAR3YIOTCA MPABMIO YMHEOMKeHHA CTelleHell ¢ OAMHAKO- I
|] BHIMH OCHOBAHHAMH ¥ MPABHJIO BO3BEACHUA CTENICHU B CTEHEHb, I
| IIpn aTOoM moaydaeTca OAHOWIEH, KOTOpHIA OOBIUHO NMDEACTAR-

| 70T B CTAHJAPTHOM BHZe.

NMpuamep 1. [epemaoxumM oxHOUNEHH —5a2bc n 4a2b4,

P CocraBMM npomM3BeAeHHEe 3THMX OAHOYIEHOB. llepeMHOMHM HX uH-
C/JOBbIé MHOMHTEJNH M CTelNeHH ¢ OJMHAKOBBIMH OCHOBAHHAMH.
HNoayaum

—5a%be - 4a%* = (-5 - 4)(a2a?) (bb*)c = —20a'b5¢c. <

NMpumep 2. Haiiném nponssefeHue oguownrenoe —x2y, 4x3y% u —Sxy.
P —x3y - 4x3y% . (-5xy) = -1 - 4 - (-5)(x2x2x) (yyiy) = 20x%yt. <

INpumep 3. Bo3BeséM B TpeThIO CTeNeHs opHowIeH —2a%h,
» BocnonrayeMca IIPSABHJASMM BO3BeJEeHHS B CTeNeHb NPON3BeACHMA

H CTEeNeHH:
(—2a2b)® = (-2)%(a?)®b® = -8BaSb®. <

NMprmep 4. Bosseaém oanouwreH —x%y? B 4eTBEPTYIO CTEOEHE.
> Hmeem (-x3y2)t = (-1)* .« (x3)* . (D)t = x128. <

CreneHb C HATypanbHBIM NOKasatenem
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467, BHITONHHATe YMHOXXEHHe:

a) 4x - Ty; B) —gab3 . g—ab; a) =0,8a2db « (-10ab?);
6) —8x - 5x3; r) x2y% . (-6xy?); e) -% mént - 5m2nd,

468. IIepeMHOXbTE OAHOUYJIEHH:
a) -11x3%y u 0,3x%y%; B) 4xy, -x% u —y%;

6) a®b u —ablc; r) a*x%, —0,6axb? u 0,6a%b°.
469. BHIOJIHNTEe YMHOMXKEHUE:

a) 3,5 3m; r) ab - (-Tab?) . 4a2b;

6) -6ax® - 9bx2; x) 10x%y - (-xy?) - 0,6x3;

B) —8a%b? . (-8a%h%); e) —9ab? . 3a® . (—4b).

470. IlpeacraBeTe HeCKOALKHME cniocobaMu ogHouNeH Ga2b? B BuAe npo-
H3BecHUA ABYX ORHOWJIEHOB CTAHZAPTHOrO BHAA.

471. TIpeacrasbTe ofHOWIEH —12x4y® npyMaA cnocobaMu B BUAE MPOH3Be-
AeHUA:
a) ABYX OAHOYJIEHOB CTAHXAPTHOTO BHAA;
6) Tpéx oZHOUNEHOB CTAHZADTHOrO BHAA.
472. BunoauuTte Bo3BefiecHHE B CTOIICHD:
a) (8x%)3%; ) (—2a'b?)? B) (—a’bc®);
6) (4m)%; r) (-8x%y); e) (-a®’c)?.
478. IIpeacTrapbTe B BHAE ORHOWIEHA CTAHAAPTHOrO BHAA:
a) (2mB)4; B) (—0,6m3n?)3,; ) (—xyib2)s;

6) (3a)% r} (F2xy*); e) (-x*y’m)°.
474. BoaseauTte ORHOWNEH:
a) 5x%y® B kmaspar; B) —-2m?®n? B yeTREPTYIO CTEMEHD;
6) —4ax3 » Ky6; r) —a2bc® B naryio crenens.
475. IlpeacrapbTe BHIpAXKEHHE B BHAe KBAADATA OJHOYJICHA:
a) 8lx%; 6 121a%  ®) 0,004'% 1) Sb°.
476. TlpeacraBnre BHpaXKenHe B BHAe Kyla ofHoYNeHA:
a) 64x%; 6) 0,001y'%; B) -0,00805; r) —%a“.

477. TlpeacraBbTe KXKIHE U3 OZHOWICHOB:
a) 9b%c%, 100m2n® B BUe KBAAPATA OAHOYJIEHA;
6) ~a®bt, -27x%° B BHAe Ky6a opHEOWNEHA.
478. 3anumuTe KaXXALIME M3 ORHOYIEHOB:
a) 16x8, 49m3n* m m® B BuAe KBaZpaTA OAHOWICHA;
6) a?, -8m? u 1000x%y°® B Buae KyGa oxHOUNEHA.
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479. Kakoit ogHousneH HARO BO3BECTH B KBagpaT (B Ky6), uTo6m mOIY-
ynTE OfZHOWreH: a) x%y'%;  6) 1000 000m18?

480. TlpepcraBhTe BEIpaX<eHWe B BHAe ORHOWJIEHA CTAHJAPTHOTO BHAA:

a) 28at . (8a%)3 o) (-10¢?)! - 0,0001c1;

6) (-3b5)* - bs e) (3b5)2-§b3;

98- (ph w2 (-],
3

r) (—93.0,15¢4 3) (—%y‘) - (-16y2).

481. Ha ogsoM craape 6uimo 185 T yras, a mHa apyroMm — 237 1. Iep-
BRI CKJIAJA CTAN OTNYCKATE e)KeJHeBHO mo 15 T yrag, a Bro-
poii — no 18 1. Yepes cKoABKO AHel HA BTOPOM CKJIaje yrias Syrer
B OOATOpa pasa Goasine, yeM Ha nepBoM?

482, Ilpamas, aBaamasca rpabuxkoM QYHKIMH, 3aJaHHEON GopMy-
noit y = kx + b, mepecexkaeT OCH KOOpAMHAT B Toukax A(0; 6)
u B(—4; 0). Hatiaurte k n b.

483. Touxa A(a; -3) cummerpuuara Toure B(4; b) orEOCHTEIBHO: &) OCH
abcuuce; 6) ocu opauHAT; B) Hauaka xoopaAuHar., Haiinure 3nave-
HHA @ u b,

23. DyHkuMKu y = x° N ¥y = x° n nx rpadpuxn

3aBHCHMOCTE IVIOMAAH KBAAPATA OT €ro CTOPOHE M 3FABHCHMOCTE
o06péma kyba ot ero pebpa ABAAIOTCA NpuMepaMu GyHKRIHMA, KOTOpHIE 3a-
zalooTcsa GopMynaMu BHAa y = x2 u y = x5,

HocTtpoum rpadux ¢yrknum y = x2. CocraBuM TabaIumy COOTBeTCT-
BeHHHX 3HavYeHU#t x n y:

x| -8 |28 -2|-16l-1(-05|0]|05|1|156|2]|25]3
/] g |625| 4 (2,25 1 |0,25|0(0,25)1 |2,256| 4 |6,25| 9

IlocTpoMM TOUYKM, KOOPAMHATH KOTOPRIX VKasaEH B Tabiaune
(puc. 60). Yrobm rounee nocTPpouTE rpadbux BOAM3IN HAYANSA KOOPAMHAT,
BEIVMCANM eIIé HeCKOJbKO 3HAYeHN GyRRIIUN:

x -0,4 -0,3 -0,2 -0,1 0,1 0,2 0,3 0,4
¥V 0,16 0,09 0,04 0,01 0,01 0,04 0,09 0,16

CreneHe C HaTypanbHbiM MoKa3aTenem
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Puc. 61

3 Tabaunel BMAHO, YTO OpH 3HAYE-
HEAX X OAHSKHX K HYJII0 3HAYeHMA GyHK-
OMHA MANO OTAUYAITCA OT HYJAfA. 3HAUHT,
rpadur oyHKOuE BOAN3Y HAYANA KOODAHA-
HAT IIOUTH CAMBAETCHA C OCBHIO X.

Yepes oTMedeHHHe TOYKH NpPOBeaéM
OJaBHYI0 AHHEMI0 (puc. 61). IloayaunnM rpa-
dur pyrKouu y = x2.

fAcuo, aro rpadhuk dynruun y = x2 ne-
OTrPAHHYEHHO IIPOIONKAaeTCA BBeDX CNIPaBa
H CAeBa OT OCH Y.

Tpapur byEkmum y = x2 HASHBAIOT
napabonoii.

BhIACHAM HEKOTODPEIe caoitcmea GyHK-

une y = x2,

§ 8. OaHoYneHb 113
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Ecan x =0, To y =0. TloaToMy rpadux GYEKIUH NPOXOZUT
Yepes HAMAJO KOOPAWHAT.

Ecam x # 0, To y > 0. eitcTuTennHO, KBAAPAT A1060T0 YHC-
A4, OTAHYHOTO OT HYJf, NOJOXKHUTeNEeH. 3HAUMT, Bee TOY-
KH rpadpukxa yHrnuu, kpome touku (0; 0), pacnosomxenu
BHIIIE OCH X,

IIpOTHBONONORENM JHAYCHUAM X COOTBETCTBYET OXHO H TO
We 3HAYGHHE Y. ITO CaexyeT U3 Toro, uro (—x)° = x? npu Jio-
6oM x. 3Ha4UUT, TOYKH rpaduka, UMeINe TPOTHBOMOIOK-
Hble abcnucen!, CHMMETPHYHE OTHOCHTENABHO OCH Y.

_—_———_——__-_—_‘-m_-”“-_-——'l
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IocTpouM Teneps rpaduk dyuknuu y = x5, Cocrasum Tabauny co-
OTBETCTBEHHHIX dHaveHuit X U y, OKPYrisa 3HauYeHHe y X0 COTHIX:

F—.

. x

-2 -1,6 -1 0,5 0 0,5 1 1,6

v

-8 |-3,38| -1 }-0,13 0 0,13 1 3,88

TIocTpouM TouKH, KOODEAHHATE KOTOPHX VKA3aRH B Tabmune (puc. 62).
Yepes oTMeYeHHRBIE TOUKN OPOBEREM NaBHYI0 AuHHMI0 (puc. 63). Io-

syuum rpadux GyHKnum y =

NPOROJIKAETCA CIIPABA OT OCH Y BBEPX ¥ CJIeBa OT OCH J BHMA.
3amMeTHM, YTO BOIHSM HAYANIA KOOPRHHAT rpadMK GyHKIMH ODOYTH
CAMBAETCA ¢ OoCBK x (ecan x=0,2, ro y=0,008; ecam x=0,3, TO
y = 0,027).
BLIACHUM HEKOTODHe ceoiicméea yrknun y = x3,

wishinn SENNL NN wishon SEEND U SENNN SIS SEE ST BN SN S AN SEEE G Sl SIS S S S E— ﬁ—“—1

] 1.

»

go

| e e e e e e e e e e e e e e e e e o e e e e

Ecan x =0, 10 y =0. ITosromy rpapux GyHKIUHN DTPOXOIHUT
yepes HAYAJIO KOOPAHUHAT.

Ecan x>0, T0 y>0; ecim x <0, T0 y <0. Heiicreurens-
HO, KYy0 IOJOMUTEALHOTO UHCJAA eCTh YHUCAO NOJCHKHTENb-
HOe, 8 Ky0 OTpPHLATENBLHOIO YHCJA eCTh MHCJO OTPHIATE/b-
HOe. 3HAUYHT, rpadmMK GYHKUHER DACHOJOKEH B IepBoil H
TpeTheil KOOPAUHATHEIX YeTBepTAX.

IIpoTHBONOGHORELIM IHAYCHHAM X COOTBETCTRYIOT NPOTH-
BONOJOXHEI® 3HAYGEMA Y. JTO ciaefyeT M3 TOro, 4TO IpPH
moboM 3HaUYeHUU X BepHO paBeHcTBo (—x)® = —x®. 3uaumr,
TOUKH rpadmuia, MMelOIIHe NPOTHUBOMOJOXKHBIE ACCIHCCHE,
PACHOJOMEHM CHMMETPHYHO OTHOCHTEJbHO HAYALa KOOp-
AUHAT.

x3. flcHo, uTO 3TOT rpadMK HEOrPpAHHMYEHHO

C nomMompio rpaduxor dyrxmmi y=x2 u y=x* MoxHO HaliTH
npulamikéHAble 3HAYEHHA KOpHe#t HexoTopeix ypasseHmnit. IIpusegém
OpHUMepEHl.

114
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Npumep 1. Pemum ypabHenue x2 = x + 1. fit 1!3 i
» ITocTpoum B ogHOU cHCTeMe KOODAWMAAT [ —1—4 ;
rpadukn byuknuit y=x2 u y=x+1 1/
(puc. 64). 9tn rpadHKN ODepeceKaloTCA F 1R

B ABYX TOURaX. AGcuucchl TOUEK nepece-

YyeHHA TpadUKOB ABIAIOTCH TEMH 3Ha- Puc. 65

UeHUAMHE NepPpeMeHHON X, NMPH KOTOPHX

BEIpaskeHHs xZ ¥ x + 1 npuEKHMalOT paBHBHE 3HAYCHAR, 3HAUAT, abc-
IHCCH TOYeK NlepeceueHNs SBAAIOTCA KOPHAMH YPABRCHUA x2=x + 1,
M3 pucyHEKa BHAHO, YTO 3TO YPABHeHNE HMeeT KOPHH

xl = _0’6’ x2 = 1’60 q

Nprmep 2. PemiuMm ypasuerne x3 = 3x.

| g Hocrrgonm B OZHO# KOODAHHATHON IJOCKOCTE rpaduxu GpyHrmuil
y=x°u y=3x (puc. 65). I}) burnr aTHX yHKUUN mepeceraroTca
B TPéxX TOUKAX. YpaBHEeHHe x¥° = 3x UMeeT Tpu KopHa: — 1,7,0n 1,7,
BameTnM, uTO yncao (0 ABJAAETCA TOYHBIM 3HACHHEM KOPHA, a INcIa
-1,7 1 1,7 — npnbanxéHHLIMA,
Hrar, MR HADLJIH, YTO

xy==1,7 2,=0, 23 =1,7.

IIpuMenénnpiit HaMH Ccnoco0 penieHUs YpaBHEHHMHA HRA3EIBAECTCHA
epaguiecrum.

Zopaxyenus

484. Henonsaya rpadnx GyHKOUE y = x°, #300paKéHHBI HA DHCYH-
ke 61, naliaure:
a) 3HAYEHHUA Y, COOTBeTCTBYyIOmMNe ¥ = 0,75; -1,25; 1,25; -2,2; 2,2;
6) sHaA4YeHHA X, KOTOPHIM COOTBETCTBYeT Y = 33 5.

CreneHb C HATYpPanbHbIM NOKa3aTenem
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485. Tonnaysacs rpaduxoM dysxnuu y = x? (cm. pme. 61), maliamre:
a) sHaueHMe (PYHKOHMH, COOTBETCTBYIOIee 3HAYEHHIO APTYMEHTa,
pasrOMY 1,4; -2,6; 3,1;

0) 3HAUYEHNA APryMeHTa, IIPM KOTOPBLIX 3HAa4YeHNe GPYHKOHUMU paB-
HO 4; 6

B) HECKOJBLKO 3HAYEHHH X, NpH KOTOPHIX 3HAYEHHMA (YHKLINH
MeHsIe 4; Goasme 4.

486. Bocmoab3oBaBIIHCL TpadHkoM (QYHKOHN Y = X2, H300pamEéHHHIM
Ha pucyHke 61, naliauTte:
8) 3HAYCHME Jf, COOTBeTCTByIOmee x = —2,4; -0,7; 0,7; 2,4;
6) 3HaueHMA X, KOTOPHIM cooTBeTCTBYET Y = 25 0,9;
B) HeCKOJBKO 3HayeHnH x, OpH KOTOpPEHIX 3HAYGHHe (PYHKIHH
ooapme 2; MeHble 2.

487, INpunapaexur au rpadury GyHKOUR y = X2 ToOUKa:
a) A(6; 36); 6) B(-1,5; 2,25); e) C(4;-2); r) D(1,2; 1,44)?

488. Hcnoawaysa rpaduk dynkumu y = x? (cM. puc. 63), naiigure:
8) sHaueHHe J, COOTBeTCTByomee x = 1,4; -1,4; -1,8; 1,8;
6) sHaueHHMe X, KOTOPOMY COOTBETCTBYeT i = —4; 4.

489, Iloawsysack rpaduKoM ¢GyHROuUM y = x3 (cMm. puc. 63), Haitaure:
a) 3HayeHHe (QYHKIHH, COOTBETCTBYIOUIEe 3HAYEHHIO APTYMEHTA,
paBroMy —0,7; 1,2;

6) 3HauYeHMe ADPI'YMEHTA, KOTOPOMY COOTBETCTBYeT 3HaueHUe PyHK-
uHH, paBHOe 3; —-3;

B) HECKOJBKO 3HAUYEHHYH apryMeHTa, NPH KOTODHX 3HAYeHHe
¢yaxOuE Goabloe —3, HO MeHLIIE 3,

490. IIpuHagne:xuT Au rpadury OYHKIUH ¥ = X% Toyka:

L - - l- § . _l' 1
a) A(-0,2; ~0,008); 6) B[lz, 38)' B) C[ 3’ 27]?

491. B oamo#t u To# e CHCTEeMe KOOPAUHAT IMOCTpoiiTe rpaduKH HYHK-
uuit y = x%2 u y = x3, rpe x 2 0, Iloanaysacs LOCTPOPHHLIMHY rpadu-
Kamu, cpaBuuTe: a) 0,62 u 0,6% 6) 1,52 u 1,5% B) 2,72 u 2,75,

492, Tlpu Kakux 3HaUeHMAX a Touka P(ag; 64) npuHagaexuT rpaduKy
dyaxnun: a) y = x% 6) y = x3?

493. (Qas padomu 6 napax.) Ucnonbaya rpadur dbysxuun y = x2, nao-
6paxéHHLIA Ha pucyHEKe 61, peminTe ypaBHeHHe:

a) x2=4; 6) x2=-1; B) x2=5; r) x2=0.

1) PacopepesinTe, KTO BHIOJHAET 3aJaHHA a), 6), a KTo — 3aja-
HHUA B), T'), 1 BHIIOJHHTE HX.

2) IIpoBepbTe APYT ¥ APYTa OPABAJIbLHOCTE BRINIOJHEHMS 3aA8HUMH.
3) Cpenalite BLiBOA O umciae kOpHEeH ypaBHeHMA X2 =g npu pas-

JAHIHHEX 3HAYEHHAX G.
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494.

495.

496.

497.

498.

499.

Peminre rpaduvueckn ypapHeHHe:
a) x2=x + 6; 6) x2+2x-8=0,

(Aaa pabomovt 6 napax.) Henonbsys rpadux Gyuxkounm y = x3, uso-
6pakEHHNIA Ha pucyHke 63, pemure ypasHenme:

a) x?=8; B) x%=5;

6) x*=-1; r) x3=0,

1) PacnpegenuTre, KTO BHNOOJHAET 3aA44HUA a), '), & KTO — 3aja-
BH4A §), B), 1 BHITIOJHHTE HX.

2) IlposepbTe aApyr y Apyra, NIpPaBHJLHO JU BRINOJHEHO 3ajaHMe,
3) CpenaitTe BHIBOJ 0 YHC/Ie KOpHell ypaBHeHHUsa x° = ¢ mpH pas-
JAUYHBIX SHAYCHUAX 4.

Pemute rpadudecku ypapHeHmne:

a) x®=4x; 6) x®=-x+ 8.

CpaBHUTe 3HAYEHHUSA BHIpasKeHMA:

a) 09310 H ("0’3)165 I‘) (—1)4)6 | -13463
8) (-1,9)2! »n 1,92, a) —64 »m -28;

B) -5,64 u (-5,6)%; e) -0,811 u (-0,8)1,

He BRINOAHAA NOCTPOSHUA, HANANTE KOOPAHHATH TOYKH Nepeceve-
HHA rpaduxos yExuui y = 8,5x u y = 0,6x - 19,2,

YOpocTHTe BLIpajKeHHe:

a) —0,6a%b(-2a%b)%; r) (Txty)? - (-Ty'l);
6) 0,8xy*(-6xy*)%; a) (-ac) - (—2a"c):;
B) —a*b’(-3ab)%; e) 3p%q- (—%p“Q] .

KOHTpPONbHLIE BONPOCH U 3a0aHNA
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MpvBeaMTe NPUMEP OQHOMNEHA CTaHAAPTHOTO BUAA.

MpencTassTe B CTaHAAPTHOM BUAE OOHOYNEH Sab? « (—3a'd) n ykaxu-
Te ero Ko3gpPpuuMeHT.

Cohopmynnpyiite onpepeneHue ctenesn oaHo4neHa. Mpueeaure npu-
MEp OOHO4YNeHa NATON CTeneHu.

Coopmynupyiite ceoicTBa GyHKUMK ¥ = x2. Kak oTpaxaTca atu
cBoOiCTBa Ha rpacduke GyHkuMn y = x2?

Coopmynupyiite csoiictea dyHkumK y = x*. Kak oTpaxainrca atu
CBOWCTBA Ha rpadwike GyHkumMn y = x37?

CreneHb C HaTypanbHLIM NOKasareseMm



AAs mex, xmo xoxem sHamov OorvuLe

24. O NpoOCTbIX U COCTaABHbIX YMcnax

HanmoMHUMM H3BeCTHHE BaM OUpejeJeHUs NPOCTOro H COCTABHOTO
yncaa. HaTypapHOE YHC/I0 HA3BBASTCH MPOCTHIM, €CJIH OHO HMEeT TOJb-
KO ABA HATYDPAJBHBIX AeJUTE/]d: eguHHIY M caMo 3T0 uyachao. Harypans-
HOE YHCJO HAZRIBAETCHA COCTABHBIM, e€CcJM OHO mMeeT (onee ABYX HATY-
PANBRHX pesaureneit, Yucno 1 He aBAAeTcA HH NPOCTHIM, HUI COCTABHBIM
YHCIOM.

BrormeM B ODOpAAKE BO3ApPACTAHMA MNPOCTHE YHCAA, BXOAAUINEe
B MIEePBYK COTHK HATYPAJBHHIX uHces. Iloayumm

2,3, 56,711, 13, 17, 19, 23, 29, 31, 37, 41,
43, 47, 538, 59, 61, 67, 71, 73, 79, 83, 89, 97,

B HacTOAmEe BpeMA COCTABICHH TAGIUNLI, coepxaniue MUNIHOHLL
OpOCTHIX umces. ECTeCcTBeRHO BCTAST BONPOC, CYIeCTBYeT Ju Hauboab-
mee mpocroe uucao. Oreer Ha sToT Bonpoc eisé B III B. g0 H. 3. a1 Be-
nukuil rpevecknit mareMaTHK EBxinm, xoroprift foxasan, uTo <npo-
C¢ThIX uKces Ooapme, ueM JK60e HX YHCIO», T. €. GHECKOHEYHO MHOTO.

[IpoBegéM COOTBETCTRYIONISE AOKA3ATENBCTBO, JIOOIYCTHM, UTO CyLIe-
crByer Haumbosnbmee mnpocroe uuceno p. CocraBMM NpoM3BeieHUe BCeX
OPOCTHIX YMHCEJH OT 2 JO P BEKIAKNMHUTEeALHO H 0003HAYHM ero yepes a:

a=2-3-5....-p.
PaccMorpuMm umcio a + 1:
a+1=2'3'5'...‘P+1.

Yucno ¢ + 1 He ABAAeTCcA MNpOCTHIM, TAK KaK OHo OoJabme p, a nmo
NPeANONONKeHRIo p — Harnboabnee npocToe YACA0. OHO He ABIASTCH TAK-
e COCTABHBIM, TAK KaK IO CBOMCTBY ASJIHMOCTH CYMME He ASJIHTCA HH Ha
OAHO U3 NMpPOCTHIX 4HCE), BXOZAWIMX B OpoussegeHue 2:3-5-..-p,
& APYTHX IIPOCTHIX SIMCEJ Mo npeamosoxkennio ner. IlonyyenHoe npoTHRO-
pevne IOKASKIBAET, SNTO NPeANON0KeHHE HeBEPHO B HaN(0JabIIero NpocTo-
ro Yucjaa He CyImecTBYeT.

MHOro pas AeJANHCh IONKNTKH HANTH Kakoe-1H60 BHIpakeHHe, 3Ha-
YeHHAMH KOTOPOIO SABJAKTCA TOJABRKO HNPOCTHE uHcaa. PaceMorpum, Ha-
opumep, Bumpaskenme F(n)= 2n? + 29, Boluucasaa ero 3HAYCHHA IpH
n=1, 2, 3, ..., naiinéM, uro F(1) =3, F(2) =37, F(3) =47, F(4) =61,
F(5) =179, F(6)= 101, F(7)=127. Mu BUIUM, uTO KaxALI#l pas mony-
YAeTCH HPOCTOe YHCIIO. MOKHO NMpPeANOJIOKUTE, UTO SHAUEHHe BHIpaxe-
aua F(n) npu nofoM HaTypansHOM 1t ABIAETCA OPOCTHM YHCIOM. OXHA-
Ko 2T0 He Tak. Hanpumep, uuciao F(29)=2 - 29% + 29 He sBaserca
NPOCTHIM, TAK KAK H3 CBOMCTBA AEJIHMOCTH CYMMH clefyeT, 9TO OHO Ae-
JauTcA Ha 29. Boofie, AJoKka3aH0, 9TO He CYUleCTBYeT MHorounena F(n)
¢ HeJHMH KOoxpdHuMeRETAMH, 3HAYEHHEM KOTOoporo mpm JKH0M HaTY-
PATBHOM 11 ABAASTCHA TIPOCTOE YHCAO.

Ana Tex, KTo xo4eT 3HaTh Gonbwe
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Beaxoe cocTaBHOE UHCII0, KAK H3BECTHO, MOKHO IPEACTABUTL B BHAE
TNIPOM3BEACHNA NPOCTEIX YHCeJd HIH, KAK NOBOPAT, PASJIOKUTD Ha IPOCThHIE
MHOJKHTEJH H IPUTOM €AUHCTEeHHEIM CIocoboM, eclM He YUHTRIBATE NO-
pagoK MEHOEUTemeit. PazmosxuM, HanpuMmep, HA IIPOCTHIE MHOMKUTEIN
yueno 360:

360=2.180=2-2-90=2-2.2-45=
=2.2.2-3:-15=2:2-2-3-3-5.

IIpy pa3jo;eHWM WYHCIA HA NPOCThIe MHOXHTENH NPOHIBEAcHHE
OAMHAKOBHIX MHOXXHTejleil OGEIYHO NPEACTABAAT B BUJAE CTeNMeHH:

360 =23%.3%.5,

PaszroxeHneM auces HA NPOCTEHIE MHOKHATENH YAOOHO MOAB3OBATECHA
NpH HAXO0XJeHNH uX Haubopmero ofmero JeHTeNs MIH HAXNMEHbINero
ofImero KpaTHOrO.

Ha#iném, nanpumep, Hanboapmuil ofmuit ZeauTeab H HAMMEHBIIEE
obmiee kpaTHOe unces 504 u 2352. PasnoxkHB KAXKA0E N3 3THX YHCEN Ha
NpPOCTHe MHOXKUTEJIH, NMOJYUaeM, UTO

504=2%.382.7 u 2352=2¢.3. 72,

YroHer Halitn HauGonnLmHi o0mMi AeanATeNsh 3THX QHCEN, HAA0
KasKARH N3 MHOKHTe el B3ATh B CTENIEHA ¢ HAMMEHLIINM HOKAa3aTeJeM,
C KAKHM OH BXOAHT B 9TH YHCJA, a 4TO0H HANUTH MX HauMeHblIee obmee
KpaTHOe — ¢ HamOOoAplIINM TICKA3aTeNeM.

OGosuauns uepes d HauBoapmuil ofmmit AenxmTedbh 3THX UHCEN,
a uepes k mx HanMenbInee ofmee KPaATHOE, IOJydaeM, 4UTO

d=2%.3-7=168, k=2%.3%.7="7056.

II prme p, HanMenbmee obiiee KPATHOe ABYX Ymces pasHO 96. OaHo ns
2THX uncel — uncio 6. KakuM MOKeT GHITH APYroe uYMCIo?

P PaznoxuB uncna 96 u 6 Ha npocThle MHOKHTENH, MOJAy4daeM, YTO
96=25.3,6=2-3.

OueBHAHO, UTO B PA3JOMEHNEe MCKOMOrO YHCJIA HA IIPOCTHIE MHO-
JKHTeNH AONKHE BXOAUTE IATH ABoeK M He Gojee oaHo#t Tpoiiku.
BuauuT, BTOpoe wHcno yubo pasHo 25, 1. e. 32, nubo pasHo 2° - 3,
T, e. 96. <

500. Ecan B Beipaskenuu a? + g + 17 mozcrasaars BMecro @ aucna 0, 1,
2, 38, ..., To cCHAYAJA IIOJYYAIOTCA NPOCThIE YHCJA. ¥ KAKHTe Hau-
MeHbIIee HATYPAJIbHOE 3HAYEeHNEe 4, IPA KOTOPOM 3HAYEHHe ITOTO
BHIPAYKEHHs ABJIAETCA COCTABHBIM UHCJIOM.

[501.] DokaxknTe, aTo 3HaUeHme BHPA’KEHWA ABJIAETCA COCTABHHIM UHC-
nom:
a) 159 + 313%; 6) 167 + 25°% - 414,

CTeneHb ¢ HaTypanoHbiM NOKasaTenem



Haiianre HamBoablee ABY3HAUHOE YMCJIO, PABHO® MPOHU3BEXCHUIO
ABYX IPOCTHIX YHCEN,

[508. ITyeTs p — mpocToe 4MCIO. YKAKUTe HAMMEHbLIIee 3HAUeHHe P,
NPH KOTOPOM 3HAUCHHME BLIpakeHMA 2° — 1 He ABAAETCA NPOCTHIM
UHCJIOM.

[804.] Haliamre Bce mpoCTHIE YMCNA, HA KOTOPHIE AGNUTCH CYMMA:
a) 2+ 22+ 2% +24; 6) 5+ 5%+ 5%+ 54,
5085. Pasjo:kuTe Ha IPOCTHIE MHOMKHTENH uncao: a) 5082; 6) 7605.
Pasnoxure Ha DPOCTHIe MHOXKHTEIN UWCIO @, €CAR
¢=1.2.3.4.5-6-7-8-9.10.
507. Haitanre Hanbonpmuit obmuit pernrens ancemn:
a) 765 u 315; 6) 792 n 1936.

508. HaitjsnTe HauMeHbIIee obmee KPaTHOe MHCen;
a) 294 n 756; 6) 693 u 1617.

[509. B nocieaoBaTeIbHOCTAX 3ANMCAHEI B IOPAAKE BO3DACTAHUA BCE Ha-
TYpaJsHBEIE 4YHCAA, KOTOpEIe He npeBocxopar 200, npuuém B nep-
BOIH NmOCHAEAOBATEIBHOCTH SAIMHCAHKE YHCH&, KpaTebie 6, a BO BTO-
poit — KpaTHBIe 8
6, 12, 18, ...;
8, 16, 24, ....
CKOJBKO B 3TUX NOCHENOBATEABHOCTAX OAMHAKOBHIX umncea?

510, Kakoii nudpoii okanuInBaeTca 3HAYECHAE BHIPAMKEHUA:
a) 45% - 314%; 6) 372 + 210 + 4547

JlononumrensHnie ynpaxneHus x rnase il

K naparpacy 7
611, Bepro 5nm paBeHCTBO:

a) 3%+ 42+ 52 =62 6) (1+2+3+4°=12%+2% + 8% 4+ 432
IDoxaxcmre, uro 267 + 15% — 112 xpartno 10.

513, PaanoyxuB YUCJIO HA IIPDOCTRIe MHOYKHUTENH, IPDENACTABLTE €I'0 B BHIOE
OPOH3BEACHAA cTemeHel NPOoCTHIX YHCeN:

a) b4; 6) 144; B) 225; r) 500.

514. IIpeacTaBbTe YHCJIC B BHAE CTEOCHH ¢ OCHOBaHmeM 2 unu 3:
a) 64; 6) 81; B} 512: r) 729; ) 1024.

5158. IlpeacraBbTe YHCAO B BUAE CYMMEH cTeneHell umcna 2:
a) 6; 6) 18; B) 42.

AononHuTensHie ynpaxHeHus K rnase
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516.

517,

518.

519.

520.

a21.

522.

523.

IIpeacraBbTe YHCAO B BUAE CTETIEHH ¢ IOKA3ATENIEM, OTIMYHEIM or 1:
a) 121; 6) -32; =) 0,125; r) 625; mx) -0,216; e) 0,343.
HaiiguTe 3HaueHne BLIPAXMOHUA:

a) 0,001x2 npu x = -2; B) x*¢'mpu x=5, y=2;

6) 1000y® npu y = 0,1; r) 8x%y® npu x=-2, y =-5.

Haitaure snauenne Bruipaxenns (—1)® mpu n, paBroM:

a) 6: 6) 11; B) 23; r) 70,

Brruncaure:

a) cyMmMy KyOoB uncea 5 u -3;

6) Ky6 cyMMu uncen 9 u -11;

B) PA3HOCTP KBaJpaToB uMcen 12 m 8;

r}) KBajpar pPasHOCTH uucel 96 u —4;

K} YABOEHHOe NMpPOM3BeJleHHe KBAADATOB uuceN 7 H -5;

€) YTpDOeHHOe NMpoNnsBegeHNe auciaa 15 u xBaapara umncia 4.

He BhinOnHAa BHYHCNEHUNH, CDABHUTE 3HAUEHUS BHIpakeHuit;
a) (~0,08)® u 0; B) (-1,75)® n (-0,29)%;

6) 0 n (-1,25)"; r) 0,98% u 1,026,

Yro Gonblre U HA CKOJBKO!

a) 23 nan 32 B) 2+ 3% mm 3 - 23;

6) 52 nau 25; r} (11 + 19)% uan 112 + 1927

CpaBHuTEe 3HAYeHNA BuipaxKeHnH a? u a® npu a, pasEOM:
a) —-12; 6) 0; B) 5.
Haitaure opu x = 1,5 u x = —2 3HAYEeRHNA BHIpaKeHUI:

Horaxure, 9T0 NpH A1060M HATYDAJIBHOM 7t SHAUYEHNe Apo6H ABIA-

325.

526.

527.
528.
529.

eTCA HATYPANBRHRIM YHCIOM:

10" -1, 10" + 8
a) 9 ¥ 6) 9 ' B) 3 *
Kakne n3 uncen -3, -2, -1, 1, 2, 3 ABAAIOTCA KOPDHAMH YpaB-
HEHHA!
a) x*=81; B) x2-x=2; A x3-38x2-4x+12=0;
6) x%=64; r) 2%+ 2% = 6x3; e) x3+3x2-x-3=07
HokaxuTe, 4TO He NMeeT KOpHeHl ypaBHeHWe:
a) x2+1=0; 6) 2x8 +3x*+x2+1=0.
Ilpu KaxkoM 3HAYeHMN X SHauYeHHe BripaxeHua (2x + 3)° pasno
HY11?
Hoxaxure, uro ypapHeHue x* + 3x% + 2x2 + x + 6 = 0 He MMeeT NIO-
JOXKHUTENBHEX KOPHeH.

Hmeer au ypapEeHHe X% — x5+ x4~ x3+ x2 - x+1=0 oTpuua-
TeJbHBIe KOpHHN?

10" - 4

CreneHs C HaTypanbHbIM NoKalarenem



530.

531.

532,

533.

534,

535.

536.

537.

538.

939.

541.

543.

VIpocTHTe BEHIpaXKeHHe:

a) al®a'?(-a’); 6) x(—x)(~x%); B) v*ify%; r) b*b"b3.
HpexcTaBbTe BhIpAXKEHUE B BUAE CTEICHM:

a) 25. 8; 6) 16 - 64; B) 7% 343; r) 81. 3%,

IlpepcTapbhTe BHIpAYKEHNe B BHAE NPON3BEJCHNA JBYX MHOMKHTe-
Jeil, OAMH N3 KOTOPHIX paBeH a®: a) a'%; 6) a% B) —atl,

3aMeHHTe X CTENEHBIO C OCHOBAHKEM C TAK, YTOOHI MOJYyYeHHOe Pa-
BEHCTBO OBLIO TOKAECTBOM:

a) c%x =¢b 6) xcd=¢% B) ¢%x = ¢l r) ctx = clb,
3aMeHHTe YACTHOe CTemeHbIO:!

a) b1® : bl 6) 739 718, B) ai': a; r) 12100 ; 129

Haitaure sHaueHMe BHIDAXKeHHA:
a) 13190 ; 1398, B) 214 ; 84; n) 519 : 254

38, 27 95, 59 35, 58
6) 36,25; P) 39,510; e) 310_57’
YnpocTuTe BEIDAMKEHHE:
a) 67+3: 67 6) 10*+1: 1071,
Briuucnure;
a) (217-43,07.5)°+5- %; 6) 17,83°.6,4 + 7:- - 2,8,
YupocTure:

a) (-1)* - -1)% 6) (-1)%* : (-1)%

Hromaar kpyra BeEYHCAAeTcA no dopmyne S =nr?, rae r — pa-
Zuyc Kpyra. Kak naMeHMTCA IJIOMaAL KPyra, €y ero pagnyc yee-
JUYHTh B 3 pasa? B 7 pas?

. O0néM niapa BRIYUCAAETCH 10 popMyae V = gnrs, rge r — pagnyc

mgpa. Kak ua3MeHUTca o6méM Imapa, ecJad pPaIuyc YBeJHUYUTH
B 2 pasa? B 4 paza?

BepHo 51 npu Js060M 3HAYEHUH X PABEHCTBO!

a) |x|2 = x2; 6) |x|? = x*?

. HaliauTe 3HAUeHHEe BRIpAYKEHHA:

a) 45.2,5% B) 0,2%.57; n) 0,2%.253;
13 8

6) (%) .81%; 1) 0,41°. 2,52  ¢) [%] . 814,

CpaBHHUTE 3HAYEHHS BLIPAKEHMIl:

a) 107 u 28.57; B) 2525 p 250. 3%0,
6) 612 g 213.311; ) 6330 y 360, 590

AononHuTenbHbie ynpaxHedus K rnase |l
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544. IlpencraBeTe BhIpaskeHue B Buae 3° mim — 3%

a) 3% 6) (3% B) <395 1) (-3
545. VnpocruTe BHIpameHne:;

a) (x%)2 - (x4 B) (x7) . (-x?)5;

6) (%7 - )% r) (=% - (¢
3amenute GyKkBy p BLIpa)KeHMeM TAK, 9TOGH MOJIy4YeHHOEe PaBeHCT-

BO OBLIIO TOMIECTBOM:

a) pP=x2  6) p'=x*; B pP°B=c% 1)y =P
547. IIpeacTaBeTe B BUAE CTeNeHN:

a) 45 . 221 6) 251 : 511, B) 85.161%; r) 2710 : 918,
548. IIpeacraBbTe BbIpAKEHNE B BHAE X" HJIH ~x":

a) (-x%)7; 6) (—x2)%; B) (—x)'x5; r) (-x%)7 . (x%)3,
549.| CroapkuMy cnocofaMHu MOKHO NMPEACTABHTH B BUJe CTEOEHH ¢ Mo-

Ka3aTeNeM, OTJUYHBIM OT 1, YHCI0:
a) 215 6) 262
IIpu KAKOM YCIOBUM:
A) CyMMa KBaApPATOB ABYX YHCeJ PABHA HYJIO;
6) KBazpaT CyMMEBI ABYX YHCeJ DABEH HyJIK0?
HarypanbHoe 4HCIO 4 OKAHUHBaeTca eanmHueill. Kako#i oudpoi

OKAHYMBAETCA CTENeHb 4YNCJIa 4 ¢ HATYPAJBHEIM NOKA3ATENeM?
Jna kakux ewé undp BHNOOJHASTCA aHAJOrHUHOE cBolicTBO?

HMoxaxure, yro npn mMo6oM HATYPATLHOM k:

a) uuciao 34* oxaHuMBAeTCA efMHANCIH;
6) uucno 10* - 1 kpartno 3.

K naparpacdy 8

553. KaxoBa cTeneHs OAHOUJIEHA]
a) 3x3y7; B) a%%; a) —-8x%;
6) —10ab3c3?; r) —-xyz; e) 2,42
554. IlpeacTraBsTe BHIpa’KeHNE B BHAE OAHOMWJIEHA CTAHAAPTHOTO BHAA
M YRARHTE erg CTEIeHb:
a) Bab - 0,7bc - 40ac; B) —-a3b - 3a2b4;

6) —0,45bd-(—1%ad)-9ab; r) 0,6x% - (-0,5xy°).

555. CocTaBrTe BCe BO3MOYKHEIE OAHOYJIEHE! CTAHZAPTHOTO BHJS ¢ KO3~
dunuenToM 5, cofieprraimue mepeMeHHEIe X H Y, TAKHE, UTO CTe-
neHb KAKAOro OAHOYJIEHA PABHA:

a) Tpém; 6) ueTHIpEM.

CreneHb C HaTypanbHbiM NOKA3aTeENeMm
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556.

857.

559.

561.

562,

IlpeacTaBbTe BHIpaXKeHWe B BHAE NPON3BEACHHA ABYX OAHOYJICHOB
CTAaHAAPTHOTO BHJA, OJMH H3 KOTOPHX paseH 20xiy:

a) 100x5y%; B) —4x'6y; n) 5x%y;

6) —30x1yS5; r) x10% e) —xiys.

IlpeacraBbTe AAHHLIH OZHOUNEH B BURE NPOU3BEfeHUA JIBYX Ka-
KHUX-HUGYAL OHOYNEHOB CTAHAAPTHOTO BHAA!

a) ~8abc?; 6) —-b%y% B) 60x1%!5,

IlpecGpasyiiTe BLIpaXeHHe B TOMAECTECHHCO PDABHEIH OFHOWICH
CTAHZAPTHOIO BHAA:

a) (-10ab'?)%; B) (-3xy*a®)%

6) (-0,2x%y)*; r) (-0,5ab’c®).

IlpencraBnTe Npon3BeieANE OAHOYJICHOR B BUAE CTENEHU HEKOTOPO-
0 OfHOYJIeHA!

a) 27a%b% . 3al%?%; B) 0,01b%3 - (-0,1bc%);

6) —64a’x!l . (-0,25a%x°); 1) _% psqu.% Pt
YupocTHTe BEIpAXKEHHE!

a) (—x%y?)* - (-chy)2 x) (xy)® - . —52y)%
6) —[—xy ) - (—3x)%; 3) (Exz 2) - (-12x3y5)2,
B) (-2x%%) - (-2y%)%;
8

r) (%azb) + (9ab?)?; 7 T

1 3 pofr oy = 28
n) (-5a®b)® - (— abs) ; M T

5 - | EIL! S

2 1 2 —3 :, f y
e) (—-—ab“) -[—3§a3b]; j ;]
IlpeacraseTe BHIpa’KeHHE B BHAE OPO- | — ,! . ;i
H3BeleHUs Yucaa 3 U KBaApaTa HeKo- | |< .
TOPOr0 BRIPAKEHUA: - I/ ('; - b
a) 8min®;, 6) 12x5y%22; ) %msn‘. ;
—1
Ha pmncynre 66 nocTpoenn r;gaclm- - '
ku GyRROHHE ¥ = X, ¥y = x2, y = x?, TRe L -'
x 2 0. Tlomwayscs rpadmkoM, cpaB- — 4 —
HUTE! o T K3
a) 0,23 u 0,232 6) 1,47 u 1,473 [ [ o 1]
0,23 u 0,23%; 1,47 1 1,473
0,232 u 0,23%; 1,472 n 1,473, Puc. 66

JdononHnTtensHole ynpaxHenua k rnase i
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563. a) HasectHO, uTO0 TOUKA P(—4; b) NMpuHaAAekxNT rpadHKy QyHK-

uun, sagagaoll dopmyaocit y = x2, Haliaure snauenne db. IIpnrag-
JexuT nu rpabuky sroli GyEKUUE Toura Q) (4; b)?
6) HMabpecTHO, YTO TOuKa A{(—4; @) OpUHAANCKUT rpabury GyHK-
oM, 3agaHHol dopmynoi y = x*. Haliaure snauenue a. [IpuHaz-
JIeSKUT SN rpaduKy aToli pyHKOUE TOYKa B(—4; —a)?

Touka A (a; b) npuragnexnT rpaduKy QyEKOIUM:

a) y=x% 6) y=x°.
IIpnaagnexar am stomy rpaduky touku B(-a; bd), C(a; -b),

D(-a; -b)?
[585.] Pacmonoxmre B mopagke BoapacTaHHA uMcaa 4, a® M g%, ecam:
a) O<a<l; B) -l<a<0
6) a>1; ry e<-1,
566. Pemure rpadgMuecKH YPaBHEHHE:
a) x2=2—x; B) x3=6;
6) x2=8; r) x3=-x+4.

CTeneHb ¢ HaTypansHbiM noKasaTenem



REEERNY MHOIMOYJIEHDI

B aT0it rnaBe Bbl NO3HAKOMWUTECH C MHOMOYAEHAMU — OOHWUM U3 Bax-
HEMWUX BWAOB BLIPAXEHWA C NepeMeHHbiMA. Bbl HayuuTech BLINONHATH
CNOXEHUE, BbIMUTAHWE W YMHOXEHWE MHOrQYAeHOB, WCNONL3OBATH 3TH
npeobpasoBaHus ANA YNPOLWEHWA BbipaXeHWit. Bol y3HaeTe O Takux npué-
MaxX Pa3NOXEHUsT MHOTOUYNEHOB HA MHOXUTENW, KaK BEIHECEHUe MHOXUTE-
na 3a ckobku u cnocob rpynnupoeku. MayyeHHbte NPeobpasoBaHna Bbi
CMOXeTe WKUPOKO NPUMEHATb NPU pelleHUU YpaBHeHWH, A0Ka3aTensCcTee
TOXOECTB, B 3aZa4ax Ha AENTMMOCTL. B 3TOI rnaBe 3HAYUTENBHO PaCLIMPA-
eTCA KPYyr TEKCTOBBIX 3a4ad, pelaeMbix ¢ nomMowslo ypasHeHwid, Hape-
€MCH, YTO BAC 3aUHTEPECYIOT 3a4a4M HA CMECH U CNNAaBbl, C KOTOPbIMWA Bbl
HEOAHOKPATHO OyaeTe BCTPeYaTbCA B Kypcax PpUINKK U XUMUMK.

25. MHOrouneH M ero CTaHaapTHoid BMA

Bripaxenue 4x2y — Sxy + 3x — 1 npeacrasaseT coboii cyMMy OgHO-
uiaeHoB 4x3%y, —5xy, 3x u -1. Taxme BLIDAYKEHUS HASHWBAIOT MMOZOYARE-
HaMu.

; Onpenenenmne MuorouteHOM HASHBAGTCA CYMMA OARO-
LIeHOB. _

OAEO‘I.IIBHH, H3 KOTODRIX COCTABJCH MHOTOUJNEH, HAJLIBAIQOT YLAI€HI-
Mu mrozowrexa. Tak, uneHamMnu Muorowresa 4x%y — Sxy + 3x — 1 apns-
wTCH opHOuUJeHE 4x%y, -Sxy, 3x m -1.

P.f.\-. W s cets B amall SELES T B eSS SNLEE LA P S SLEE WP LN SIS T S S S S U SN SR S g

Fi

; Ecan MHOrowjIeH COCTOMT M3 ABYX WIGHOB, er0 HA3LIBAIOT ABY-

! YJeHOM; eCJH H3 TPéX wiIeHoB — TpéxuwieRoM. OaHOoWNeH cuH- i
2 TAIOT MHOTOUJIEHOM, COCTORAMIVM M3 OZHOIQ WieHAa.

§ 9. Cymma 1 pasHOCTb MHOMOYNEHOB
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B MHOTOqUneHe 52%b + 2 + 4ab® — 3a%b — T unenwm 5a%b u —3a2b apna-
I0TCA NOJOOHEIMH CAAraeMbIMY, TAK KAaK OHM MMEIOT OAHY H TY e Oyk-
BEeHHYIO 4acTh. ITofOGHHIMHI claraeMRMHU ABAAIOTCA M YiIeHH 2 U —7, He
uMepmue 6yKBeHHO 9acTH. Iloao6ubie claraeMuie B MHOTOYIEHE HASEI-
BaIOT NOJOCHLIMI NREHAMU MHOZOUAENA, & TIPHBeAeHHe NOJOOHLIX cia-
raeMbLIX B MHOTOWJIGHE — npuUgedernueM NoJoOHLIX YeH08 MHOZONREHA.

IIpumep 1. Ilpusegém nogolHLIe UNEHH B MHOTOYNCHE

5a2b + 2 + 4ab® — 3a2b - 7.
p Hmeem

5a?b + 2 + 4ab® - 3a% — 7= (5a% — 3a%b) + 4ab® +(2-T) =
= 2q% + 4ab® - 5. <

Kaxaepifi uiren MmHorodneHa 2a2b + 4ab? — 5 apnsercs OZHOYIEHOM
CTAHZAPTHOI'O BHAA, ¥ 3TOT MHOTOYJIEH He COAEP/KHT NOACGHHIX YNEeHOB.
Takne MHOrOYJCHK HASBIBAIOT MHOZOYAEHAMU cmaHdapmHozo euda.

| JI1060#f MHOroWJIeH MOXHO IIPHBECTH K CTAHAAPTHOMY BHAY. !

JInA 3Toro Hy:XHO KamJblH ero 4ieH NpeACTABUTEL B CTAHAADT- !
HOM BHJAE U NIPDHBECTH NOAODHEIE WIEHBI. |

|
e e e e e e e e e e e e et e i e i e e o e

YnenaMu MHOro4UJIeHa CTanAapTHoro suaa 8xy + 6x%y® — 9 cayxar
OXHOUYNIeHH BTOpOli, naToll 1 Hynepoil crenenell. Haubonpmyo us 3THX
cTeneHeil HA3HKIBAIOT cMenenvio MHozouaeHa. Takmm oOpasoM, MHOro-
wien 8xy + 6x%y® — 9 aBnsercs MHOrOWIEHOM NATON CTeIeHH.

wernls STl NN A AP EEE ATER RV GMINE TS TONSE URURY T N S e S e s e G s O i b e b dae

I Crenenn0 MHOIOWIOHA CTAHAAPTHOTO PHAA HA3HBAIT EaRGOAL-
Y0 K3 CTemeHeil BXOAAINMX B HEro OXHOYNEHOB.

| Crenessio npouaBoRBHONO MEOrOWIEHA RASKBAIT CTENCHD TOMK- ]
{ RECTBERHO PApPHOTO eMy MHOT'OYJIeHA CTAHXAPTHOTO BHXAA. i

Y ST BN AN N S T TS S B T SN N S S S S mny miy sl e i deise s S

it it

Mpumep 2. Onpesennum crenens MHorouneHa 3a* + 8ab — 2a? — a + 5b.
p na sToro npuBegéM ero K CTAHAAPTHOMY BHAY:
3a! + Bab - 2a* - a' + 5b = 8ab + 5b.

Crenenr MEOTOUNeHa 8ab + 5b paBHa ABYM, NO3TOMY CTEIEHL MHO-
rowreHa 3at + 8ab — 2a* — a* + 5b Taxkxe paBHa ABYM. <

YoRaxaietus

§67. Hazopure KamALlit YieH MHOrouseHa:
a) —6x*+ 1® ~ 5y + 11; 6) 25ab + ab® — a®b + 8a - 7b.

568. IIpueeante nogofEble YWiIeHH MHOTOWJIEHA:
a) 10x - 8xy — 3xy; B) 3x*~ Bx + Tx? — 8x* + 5x;
8) 2ab - Tab + Ta?; r) 2a® + a® - 17 - 3a% + a® - a - 80.

MHorouneHs!



569.

570.

H3 aaEHBIX MHOTOWIEHOE BHIOepUTEe MHOTOWIEH, TOKAECTBEHHO
paBHE# BLIpaiKenuio 3a2 + b,

1.4a2-4b-a2+17b-b 8.12a2-9b-9a?+6b+ b

2, 0,7a%- 76~ 2,3a%+8b 4. 1,842 - 4,2b + 1,2a% + 56+ 0,2b

IlpeacTaBbTe B CTAHAAPTHOM BHAES MHOTOUJICH:
a) -8p* + 12p® + 4p* - 8p2 + 8p%;

6) 2aa?+ a%2- 842+ a® - a;

B) 3xx*+ 8xx3 - 5x2x® - Bxlx;

r) 3a-4b*-0,8b - 4b%2~ 2ab - 3b+ b - 862 - 1.

. 3anuimuTe B CTAHIAPTHOM BHAe MHOI'OYJISH:

572.

573.

574.

575.

576.

577.

578.

579,

580.

a) 2a%x® — ax® — at - a?x® + ax? + 2a4;

6) 5x - 2y - 5x - 3xy — x%y + 6xy2.

HaliauTe 3HaYeHNe MHOTOWJICHA:

a) bxb— 3x2+ 7 — 2x% — 3x% + 4x% npu x = -10;

6) 4a%b - ab® -3a*b +ab? —-ab+ 6 mpu a=-3, b= 2.

HalifuTe sHaUYeHHEe MHOTOYJIeHA!
a) 6a® - al® + 4a® + al® - 843 + a npu a =-3;
6) 4x%y° ~ 8x%y° + 2x2y2 — 2% — x%2 + y npu x = -2, y = -1,

Haiiaure spavenme mHOoroanensa 2x2+ 1 opm x = 0; -2; 3; —4. Cy-
IMeCTBYET JH TAKOE 3JHAUSHHE X, OPH KOTOPOM 3HAYEHHE MHOTOYIe-
H& PaBHO HYAK? OTPHOATEALHO?

Hoxaskare, uTo MHOorouneH x2 + y?+ 1 npm n06BIX 3HATEHHAX
X ¥ y NPUHUMAET MOJOMKHTENbHEIE 3HAYUCHUA,

3anumnTe B BUAe MHOTOWIEHA YHCA0, COCTOMAILee H3:

a) @ necsTKOB H b eguHuAI;

§) a coren, b ReCATKOB U ¢ eaMHUN,

PacnonoxuTe MJeHBI MHOTOYJIeHS IO YORBAIOIIEM CTEIEHAM NEepe-
MEeHHOHK!

a) 17a* - 8a%+ 3a —a® - 1; 6) 35— 8+ 5¢%2 - ¢t

PacronosuTe 4JeHs MHOTOUYJIeHA IO BO3PACTAIOIIUM CTEIeHAM IIe-
PeMeHHoil;

a) x*-5-x%+ 12x; 6) 2y+yi -2+ 1.
Kakopa cTeneHs MHOTrOYJIeHA:

a) 4a®-2a"+a-1; r) dxp + xy® - 6x%2+ y;
6) 5p®—-p-2; x) 8xty + 5x%y° — 11;
B) 1-3x; e) xy+yz+xz-1?

Hcoonpsya KanbKyJaATOD, HAAWNTEe 3HAYEHHe MHOTOYJICHA:
a) x*+ 4,23 npn x = 1,97; 6) a*+ 24 opu a = 2,3,

§ 9. Cymma ¥ pasHOCTL MHOTOYNEHOB

5 = Mazapunes, 7 a1,
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581. (3adava-uccrnedosanue,) Joxakure, UT0 BCAKAA PASHOCTH BHAA
abbb — a geawnrca Ha 37.

1) IIposephbTe BEPHOCTH STOIO YTBeD:KASHUS ANA PA3HOCTH:
a) 2555 - 2; 6) T111-T7; B) 8999 - 8; r) 9666 - 9.
2) IIpoBeauTe AOKAJIATENBCTBO BHICKA3AHHOTO YTBeDKICHHA.

|582. Pemure ypaBHeHue:

. 5. _ 4. 1. __3
a) 0,3y = 70; 6) 8.1::— 1; B) 9a T
583. Bmgsncn;gre:
. 25% 25.8 6.3
a) 5 6) = B) -

584. IIpu KaroM 3HAYeHUN aprymeHTa QpyrKumsa y = 0,01x npunuMaer
SHAaveHWe, paBHOe:

a) 240; 6) —100?

26. CnoxerHue v BbiuMNTaHME MHOTOMNEHOB

CnoxumM MAOrowieHs 5x2 + Tx - 9 u -8x2 - 6x + 8.
Jnsa aToro cocTaBEM HX CYMMY, 3aTeM pacKpoeM CKOGKM M TIpH-
BeIéM B ITOJIYYeHHOM MHOrOWIeHe DOAODHEIE UJIeHEIS

Bx+Tx-9)+ (-3x2-6x+8) =
=5x2+Tx-9-3x2-6x+8=2x2+x-1.
BrluteM u3 MuHorowrena x?+ 5x2 - x + 8 mmorownen x* - 7Tx - 1.
Jdaa aToro cocTaBMM HMX PA3HOCTh, PacKpoeM cKOOKH M NpHUBeAEM
B NOJY4eHHOM MHOTOWIeHe NoAOOHBIe YIeHbI:
(B +bx-x+8)-(x®-Tx-1)=
=23 +5x2-x+8~-x3+Tx+1=5x2+6x+09.

MEI NPEeACTABUIN CYMMY MHOTOWICHOB 5x2 + Tx -9 u-3x2 - 6x + 8
B BHAE MHOTOUYIEHA
2x2+x-1,

a pasHOCTh MHOTOWIEeHOB X2 + 5x2 - x + 8 m 8 — Tx — 1 B BHAE MHOrO-
yJleHa
Bx2+6x+ 9.

Boobme cyMMy M pa3HOCTh MHOTOYJCHOB BCErJa MOMHO OpeAcTa-
BHTH B BHAe MHOTOWICHS.

Hnorga rpebyerca pemnTs OGPATHYIO 22489y — OPEACTABMTH MHO-
TOWIeH B BUJe CYMMEI HJIH PA3HOCTH MHOTOWIeHOB, IIpu 210M noasayior-
cA NPAaBUJIOM:

MHOrouneHml



| ecnn mepex CKOGKAMU CTABHTCA 3HAK «IJIIOCP, TO WIEHH, KOTO- |
PHIE 3aKJIIO9AIOT B CKOOKM, 3AITHCHIBAIOT ¢ TeMH Ke 3HAKaMH; i
I ecay nepen cKOOKAMH CTABUTCA 3HAK «MHHYC», TO 3HAKH 9Uje- |
HOB, 3aKJIU8eMBIX B CKOOKH, MEHAIOT Ha IPOTHBOIOJOKHBIE, '

Hanpnrmep:
3x-2y+b=3x+(-2y+ ),
3x-2y+b=3x-(2y -~ b).

dapaxueuus

§83. a) CocraBere cymmy MHorowieHoB 4x% — 5x — 7 u x% — 8x u npeot-

pasyiliTe €€ B MHOIrOYJeH CTAHJADTHOrO BAJA.
6) CocTaBbTe PA3HOCTH MHOTO4NEHOB 5y° — 9 m Ty? — ¥y + 5 u npe-
obpasyliTe eé B MHOrOWJIeH CTAHAADTHOrO BHIA.

886, Mamu pBa mHOrouneHma: 2a® - 8a+ 5 m a® - 4a - 2. Vmpocrure:

591.

592.

%

a) CyMMY 3THX MHOTOYJICHOB;

6) pasHOCTH MEPBOI'C K BTOPOT'O MHOT'OUJIEHOB;

B) PA3HOCTH BTOPOTO K II€PBOr0 MHOrOWJIEHOB.

IIpeoSpasyiiTe B MHOroWwIieH CTaHAAPTHOTO BHIA:

a) (1 + 3a) + (a2 - 2a); ) (BP-b+T7)-@%+b+8)
6) (2x2+ 3x) + (—x + 4); B) (8n3 - 38n?%) — (7 + 8n? - 2n?);
B) (y2 - 6y) + (by - 2¥%); e) (a® + 5a + 4) — (a® + 5a - 4).
YupocTHTe BRHIpaXKeHHe:

a) 5,2a - (4,5a + 4,8a2);

6) 8x2+ (4,5 — x2) - (5,4x2 - 1);

B) -0,8b% + 7,4b + (5,60 — 0,2b%);

r) (7,3y — y? + 4) + 0,542 — (8,7Ty - 2,4y?).

IIpeobpasyiiTe B MHOrOUYJIeH CTAHAADPTHOI'O BHAA:

a) 18x2 - (10x — 5 + 18x2?); B) (B2+b-1)-(2~-b+ 1)

6) -12¢2 + 5¢ + (c + 11¢2); r) (15 - 7y — (® - y2 - 15).
. HalizuTe cyMMy M pPasnoCT:E MHOTOYJEHOB:

a) a+buna-b; B) a-bua-b;

6) a-bua+b; ra-bub-a.

JdoraknTe, 4TO0:

a) CyMMa ABYX IOC/EAOBATENILHEIX HEYETHHIX uMces KpaTHa 4;
6) cyMMa 9eTHIDEX MOCHACHOBATENBHBX HEUSTHRIX UMCed KpaTHa 8,

JoKaxuTe, YTO BHpaXKEHHe:
a) (x-y)+ (y — 2) + (z - x) ToxgecTBeHHO paBHO 0;
6) (a? — 5ab) — (7 — 3ab) + (2ab — a?) TomAecTBEHHO DABHO —7.

§ 9. Cymma v pasHOCTe MHOFOYNEHOB
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593.

594,

595.

596.

597.

598.

599.

601.

HaitnuTe MEOrOUNIEH, TIOCTe TOACTAHOBKM KOTOpOoro BMecto M cie-
AYIOIIee PABEHCTBO OKAXKETCH TOMKAECTBOM:

a) M+ (5x2 - 2xy) = 622 + 9xy - y%
6) M — (4ab — 8b%) = a2 - Tab + 8b3;
B) (4dct-Tc2+6)-M=0.
Kaxoit MHOTOUJIEH B cyMMe ¢ MEOrouleHoM 5x? — 3x — 9 ToMAECT-
BeHHO PABeH:
a) 0; 6) 18; B) 2x - 3; r) ¥2-5x+ 67
¥rpocTHTe BHIpasKeHHEe:
a) (a? - 0,45a + 1,2) + (0,842 - 1,2a) - (1,64 — 2a);
6) (y°- 1,75y - 8,2) - (0,3 + 4) - (2y - 7,2);
B) 6xy — 2x%2 — (Bxy + 4x2+ 1) — (—xy — 2x2 - 1);
r) —(2ab? - ab + b) + 3ab? — 4b ~ (5ab — ab?).
YrnpocTuTte BhIpa)keHue:
a) 8a2b + (-5a2b + 4b%) + (a%b - 5b% + 2);
6) (xy+ 22+ y?) — (% + 1 - 2xy) — xy.
Hailigure anauenue BLIpAXKeHAA
(5,7a2b — 3,1ab + 8b%) — (6,9ab — 2,3a%b + 8b9%),
ecu: a) a=2ub=5; 6) a=-2unb=3.
BHIYHCINTE 3HA9EHHE BeIpaskeHUA Hx2 — (3xy — Tx?) + (bxy — 12x9),
ecJIu;
a) x=-0,20ny=4; 6) x=-6ny=0,1.
Joxamxure, uro mpu modoM 3HAYEHHNH X PasHOCTE MHOTOUNEHOB

0,7x*+ 0,2x2 - 5 u ~0,3x* + %xz — 8 mpMHHMAaeT DOJOKHUTeJILHOe

3HAa4YeHHe.

. (daa pab6omwt 6 napax.) Yuamumes Oplna mpeAnoxkeHa 3azava:

«Hailiaure 3Ea4YeHHe BhIpAXKEHHA
(7a® — 6a%b + 5ab?) + (5a® + Tab + 3ab?) - (10a® + a% + 8ab?)

npu a =-0,25».
OavE M3 YIeHUKOB CKA34aJ, UTO B 3ajaue He XBaTaeT AaHHKIX. [IpaB
JH OH?

1) O6cyaure ApyT ¢ OPYTOM, B KAKOM ClIydae VIeHHK OKaXKeTca Ipas.
2) BrmonnuTte npeofpasoBaHnA.
3) CaenaiiTe BRIBOA.

Kaxoii ABYUIeH HYXHO CIOMKHTD ¢ MHOTOUIEHOM x2 + y% — 2xy + 1,
YyTOOLl B Pe3yJBTATE NOJYUMIACA MHOTOYJECH:

) He COAep:RAINUI HePeMeHHYI X;
6) He coaepxamuil mepeMeHBYIO y?

Muoro4yneHnt



602.

603.

607.

HoxkauTe, YTO He 3aBHCHT OT X JHAUCHUE BHDAMKEHAN
[%x’ - 0,4xy - 1,5y + 1) - (y’ - %xy + 0,622 ]

JokaKATe, UYTO 3HAYEHHME BHIPAKEHUS He BABMCHUT OT 3HAYCHHS IIe-
pemensoii:

a) 1,7-100% - (1 - 36%) + (2,3 + T82);

6) 1-2-(30~-2b9+ (1 + 3b-b?).

. Ilyets  x = 6a® + 8ab - b2, y=—4a+ 2ab + 8b%, z=9a®+ 4ab.

IToacTaBbTe 3TH MEOrOUYJICHE BMECTO X, J H 2 B JAHHOE BLHIDAXKEHUE
H YIPOCTHTE €ro; a) X+ y+2; 6) x-ypy-—2z.

. Peliurte ypasHeHHe:

a) (28 + 3x) + (8x — 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;

e) 4,2y + 0,8 = 6,2y - (1,1y + 0,8) + 1,2.

. PellInTe ypaBHeRue:
a) 8y-3~-(6-2y)=4,3; B) -8x+(4+3x)=10 — x;
6) 0,5y -1-Q2y+4)=y; r)13x-2-(33x+5)=2x+1.
HpencTaBbTe BHIpaKeHHe B BHAE CYMME! KaKHX-HEOYADb ABYYNEHOB:
a) 3x% - 2x%2 - x+ 4; 6) -5yt + 4y® + 3y* - 2.

. Ipeacrapbre BHIpaKEeHHNe KaKUM-ING0 CroCO60M B BHIE PA3HOCTH

OAHOUNIEHA U TPEXUJCHA:
a) x3+ 2x%2 - 3x - 5; 6) 3a*+ 2a® + 5a2 - 4.

H3BecTHO, YTO MpY HEKOTODHIX HATYPaIbHHIX 3HAYEHHAX 72 3HATE-

610.

Hue Bbipaxxenus n® + n kparno 30. Byaer au kpatHo 30 npu Tex
e 3HAYEHUAX N 3HAYeHHe BLIDAIKEHUA:

a) n? + 31n; 6) n?® - 29n?

(Hdrs pabomwvt 6 napax.) JoKamuTe, 9T0 CyMMA:

&) TPEX MOCEeZIOBATEJBHBIX HATYPaNLHBIX YMCEJ KDATHA 3;

6) geTmHpéx mociaeZOBATENBHHX HATYPANLHEIX Yuces] He KpaTHa 4.
1) PacnipenenuTe, KTO BLINOJHAET 3ajaHHE &), a4 KTO — 3aja-
HHe 6), U BEIDOJHUTE HX.

2) IIposepbTe APYT y APYra NPaBUALHOCTH BHINIOJHEHuS mpeobpa-
3J0BAHMIL,

3) BriCKa)XHTe aHAJOIMIHOS MPEAMIONOMEHNEe O CYMMe NMATH Mo-
CNeAOBATENBHHX HATYPAJTBHLIX YUCE] U MPOBEPLTE, BEPHO JH OHO.

§ 9. Cymma 1 pa3HOCTL MHOTOYIEHOB
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811. (3adaua-uccredosanue.) B «Apudpmerurer» MarEunKoro, HanucaH-
no¥ B Hawaye XVIII B., npeanaraerca raxoii cnoco® yraablBaHuA
38AYMAHHOI'0 JBY3HAUHOTO uMcaa: <EciH KTOo 3aZyMan JABY3HAY-
HOe 4MCJO, TO CKAXMHM €My, YTOSHl OH YBEJMUYMI UMCA0 ASCATKOB
B 2 pasa ¥ K DPOM3BeReHHI0 NPpubaBun 5 efMHAML; 3aTeM IMOJIYUYEH-
HYI0 CYMMY YBeIMuUMJ B 5 pa3 ¥ K HOBOMY IIpOM3BeAcHNI0 mpuba-
Bus 10 egHHUD U YHCAO CIWHUAL 38LYMAHHOIO THCAA, & PE3VILTAT
npoussedeHHEX AeficTeui coofmmun 6m Tefe. Ecau TH U3 yKasaH-
HOI'O Pe3yJbTATa BHYTED 35, TO Y3HACIODL 3AAYMARHOS WHCIIOS,
1) BrifepuTe ABYSHAYHOE YHCJIO U TIPOBEPLTE TIpeAJNOKEHHEIR cIro-
¢00 yragmBaEUA 38AYMAHHOTO UHCIA.

2) Ilpeanoxmure coceay No mapTe 3aAyMATH ABY3HAYHOE UHCAO, BBHI-
TMONHUTHL YKa3AHHEIE B YCJIOBHHM 3aJ4a9H A¢HCTBHA U COODIIHUTH pe-
3YJALTAT.

3) Haiiaute uncno, sagyMaHHOE COCEAOM,

4) Horaxure crIpaseJJIHBOCTDL ciocoBa OTrAABBAHHNSA 38YMAHHOIO
IBYSHAYHOTO YMCaa, NPELIOEKEHHOrO B yueOHIKe Marsuokoro.

L 2. IIpencrapbTe BHIpaYKEHWE B BUJAe OAHOWIEHA:

a) (2x2)*- %xz; r) (<0,5¢4d)® - (—~4c2d?)?;
6) —0,2a%° - (-5a%b?)%; B) (-pq)® - (6p%¢)%;
5) (-8y*)F- 3% &) (Bmn)é - (-3mn?p.

618. C noMombI0 KANLKYJATOpA HaliiuTe 3HAYEHHWE BRIDAMCHUS X2 — ,
| ecu x = 1,4, y =0,157.

KoHTponbHbie BONPOCH U 3afaHns

Jaiite onpeaeneHne MHOro4neHa,

Ha npumepe MHorouneHa 5a%x + ax® — 4ax - %x oBGvacHuTe, Kak npu-
BECTN MHOMO4YNSH K CTAHOAAPTHOMY BUAY.
Y10 Ha3LIBAETCA CTENEHbIO MHOroYNeHa? MNpueeauTe NPpUMepP MHOrO-

YNEHA TPETLEl CTEeNneHW.

CocraskTe CyMMY ¥ Pa3HOCTb MHOroyneHos x2-3y +6 u —-x2+
+ 3y + 1 v npeobpa3zyiiTe KAXA0E BLIPAXEHVE B MHOIMOYNEeH CTaH-
0apTHOro BUAA.

B mHorounere 5x2 - x + 4 3akmoumnTe B CkoBKku ABa NOCNEOHUX 4Ne-

Ha, NOCTAaBMB nepen cxobkamum:
a) 3HaK «nNMoC»; 6) 3HaK «MUHYC».

Tm MHOrouneHb!
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27. YMHOXEeHne OAHO4YJIeHa HA MHOMou4YnieH

YMHOXUM ogHOUWIeH 9n® Ha MHorouneH Tn - 3n + 4.

Ina 3TOro COCTABAM MX IPOHM3BeJeHMe H npeobpasyeM ero, HCHOJb-
3ya pacupeaeauTeNsHOe CBOMCTBO YMHOMEHUA. YMHOKax OZHOW/ICH HA
KaEJLIH 9/16H MHOTOWICHA H CKAAAKIBAA PEesyJbTATH, NOAYIHUM

ond3(n?-3n+4)=
=9n%.-Th2-9n%.3n + 9n®. 4 = 63n* - 27n* + 36n°.

IIponasegenue oaHouneHa 9n® u Muorounena 7n? — 3n + 4 Mu npeg-
CTABMJIM B BHAe MHorounera 63n° — 27nt + 36n3.

Boofiine npounsBefeHHe OAHOUJCHA M MHOTOWIEHA BCErAa MOXKHO
OpeACTABHTEL B BHAe MHOro4iesa. IIpy YMHOMKeHRM OZHOUJICHA HAa MHO-
ro4YJIeH NOJBL3YIOTCH NPAaBHIIOM:

a

P Ty T e AR E SN ¥, g

IMpumep 1. YMHOKUM ofHOuNeH —3a% Ha MHOorowren 4a® —a + 1.
P BocnosbayeMca NpPaBHIOM YMHOMEHHS OZHOYJEHA HA MHOTOYIEH:
—8a%(4a®-a+1)=-8a%-4a®-3a®-(-a)-3a%- 1=
=-12a% + 3a® - 3a2.
3aMeTnM, UTO 3AMUCH MOYKHO BECTH KOpOde, He BHIIHCHIBAA IpPOMe-
JCYTOYHEIE PEa3yJILTATHL!

-3a2(4a® ~a+1)=-12a%+ 8a® - 3a2.

IMpumep 2. VopocTuM sripaxceHne 3x2 — 2x(x + 8).
P 3x% - 2x(x + 8)=8x% - 2x? - 16x =22 - 16x. <

VMHOKEHNEe OAHOYJICHA HA MHOTOUIEH YACTO NPEMEHACTCA NPH pe-
IIeHHH YpaBHeHHi.

IIpumep 3. Pemmum ypaeuenne 8 — 8x(x — 7) =1 — 5x2.
P HMeeMm
8 -5x(x-T7)=1-5x%
8 — 5x% 4+ 35x =1 — 5x%
—5x2+386x + 5xt=1-8;
3bx = -T;
x=-0,2. ¢

§ 10. NpouzaeneHrne OAHOMNEHA W MHOrOYNEHA
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2x -1 x+5 _
9 8 = 2.

P YMBOMM ofe wacTH ypapHeEMS Ha HauMeHbmee ofinee KpaTHOe
aHaMmeHaTene# apoGeif, T. . Ha uncao 18:

(2x-1_x+5).18=2.18;

IIpumep 4. Pemum ypaBHeHme

9 8
2"9;1-13—";5-18=36;
2(2x-1)-3(x + 5) = 36;

4x-2-3x-15=136;

x=53.
pATeEY CETTT
614. BLIDOJIHHTe YMHOM{EHUE:
a) 2x(x?- Tx - 3); r) (y®- 2,4y + 6) - 1,5y;
6) —4b2(5b% - 3b - 2); o) —0,5x2(~2x% - 3x + 4);

B) (3a® - a? + a)(-5a®); e) (-3y% + 0,8y)(-1,5y%).
615. IIpeofpaayiiTe npoH3BEACHHEe B MHOTOYJIEH!:
a) 8ab(a®— 2ab + b2); r) (-2ax? + 3ax - a®)(-a3x?);
6) —x%y (2% — 22 - y?); n) (6,3x%y — 8y? - 0,7x) - 10x2y?%;
B) 2,5a%b(4a? - 2ab + 0,2b%); e) -1,4p%¢%(5p®q — 1,5pq? — 2¢9).
616. IlpeacraBbTe P BUAe MHOTOUWJIEHA!

2 2 _ . 1 p(242-3 4,2
a) 7:uc(l,ég:x 3,5y B) 2ab[3a 4ab+5b J,
1. 2 _ @ple _2 2.5 2_1 a2 3 3
6) 3¢ (1,2d2 - 6¢); r) it [5ay 30V 5@ )
617. BRIDOJHKTe YMHOMKEHHe:
a) -3x2(-x3 + x - B5); r) 8atx(a®-2ax +x*-1);
6) (1 + 2a — a?) - 5a; n) (x%y - xy + xy? + y°) - 3xy%;

5) %xzy(wx -09y+6); e —%a“ (2,102 — 0,7a + 35).

618. YnpocraTe BHpajkeHHe U HaliauTe ero 3HaUeHne:
a) 3(2x - 1)+ 5(3 - x) opu x =-1,5;
6) 25a-48a~ 1)+ 7(5-2a) npu a =11;
B) 4y - 2(10y — 1) + (8y - 2) mpu y =-0,1;
r) 12(2-3p)+35p-9(p+ 1) mpu p=2.
619. IlpeacraBbTe B BUje MHOTOWIEHA!
a) 14b+1-6(2 - 11b); B) 14(7x-1)- T(14x + 1)
6) 25(2 — 3¢c) + 16 (5¢ - 1); r) 36(2 - ) - 6(5- 2p).

MHoOrouneHs



620. ¥YopocTHTe BEIpAKEeHUE:

a) 14y + 2y (6 — y); n) Tb{dec ~ b) + 4c{c - Tb);

8) 3y° - 2y(5 + 2y); e) —2y(x® - 2p) — (x%y + 4p%);

B) 4x(x - 1) - 2(2x%2 - 1); #®) 83m2(m + 5n)— 2n(8m? - n);

r) 5a(a® — 3a) - 8a(a® - 5a); 3) 8m2nd - ni(6min+n-1).
621. IlpeacTaBbTe B BUAEe MHOTOUISHAS

a) 8x(x-8)-x(2- x); B) ax(2x — 8a) — x(ax + 5a®);

6) —a%(3a - 5) + 4a(a® - a); r) —4m2(n? - m?) + 8n2(m? - n?),

622, HaifauTe 3HAYCHHE BLIPAYKEHHNSA:
a) 2x{(x2-x+8)+x(2x%2+ x - 5) npu x=3; -3;
6) x(x—yY-yy-x)nprx=4nuy=2.
623. BruyHcauTe 3naueHMe BHIDAKSHHA:
a) 5x(2x - 6) - 2,5x(4x - 2) nipu x =-8; 10;
6) 5a(a — 4b) — 4b(b - 5@) npu a =-0,6 u & = -0,5,

624, YnpocTuTe BHIpaXKeHHe:
a) (8a%)? - a3(1 - 5a);

1, _p{1-95_ L1p2).
6) [-Eb] b[l 2b 8b J,
B) x(16x - 2x3) - (2x2)%;
r) (0,2¢%) - 0,01¢t (4¢2 - 100).
625, C nomompio pucysxka 67 pasbacHM-
Te reoMeTpuuecKuit cMblcn GOPMYILL

a(b+c)y=ab+ac ana nomoxurens- Puc. 67
HHX 3HavueHHH a, b u c.

626. Moxaxnure, uro Bupaenume x(2x+1)—x%(x+2)+(x*- x+ 3)
opu nio6oM 3HAYEHMA X OPUHMMAET OAHO U TO Ke 3HadeHHe,

627. NoraxHTe, YTO 3HAYCHHAE BHIPAKEHHA

yBy:-y+56)- 2P +3y—-18) -y -y +2)
HE 3aBHCHT OT .

628. Horaxure, 4YTO BHpAMKeHUe TOKASCTBEHHO PABHO HYJID:
a) alb-c)y+b(c—a)+c(a-b)
0) alb+c-be)-bl{c+a—-ac)+c(b-a).

629. Horaxure, uro BHpaxkenue 2x(x — 6) — 3(x2 - 4x + 1) npu nro-
: 6bixX 3HAYECHHAX X NPUHHMAET OTPHIATEe/NbHbIe 3HAMECHUA.
630. Pemure ypasHeHHe:!
8) bx+3(x—-1)=86x+11; A 6+(2—-4x)+5=3(1-3x);
6) 3x-5(2-x)=>54; e) 0,5(2y-1)-(0,5-0,2y)+1=0;
B) 8(y—T)-3(2y+9)=15; x) 0,15(x-4)=9,9-0,3(x-1);
r) 0,6-0,5(y-1)=y+0,5; 3) 3(Bx-1)+2=5(1-2x)-1.

§ 10. NponsseneHne OQHOYNEHA ¥ MHOrOYNEHA l 137




. Haltiaznre KOpeHb ypaBHeHHA:

632.

a) 3x(2x - 1) - 6x(7 + x) = 90;

6) 1,5x(3 + 2x) =3x(x + 1) - 30;

B) bx(12x - 7) - 4x(15x — 11) = 30 + 29x;
r) 24x - 6x(13x-9)=-13 - 13x(6x — 1).
Pemnre ypasHeHue:

a) 3(-2x+1)~-2(x+13)=Tx - 4(1 - x);
6) -4(6 — 2a)+ 3(a —4)=6(2 — a) — 5a;
B) 3y(4y - 1) - 2y(6y - 5) =9y - 8(3 + y)
r) 156x + 6x(2 - 3x) = 9x(5 - 2x) - 36.
IIpun raxoM 3HAYCHHMH DEPEeMEHHOMH:

a) 3HaveHHe Bupa:xkeHus 2(3 — 5c) Ha 1 meHbIIE 3HAYEHUA BLIpA-

sweHna 4(1 - ¢);

6) zuaueHme BupaxeRna -3(2x + 1) ma 20 Gonpme 3HAYCHHSA

BEIpa)KeHHA 8x + 5;

B) 3HAYCHHE BHIpAXKeHNA 5x + 7 B 3 pasa MecHbINE 3HAYMEHHNS BbIpa-

axenusa 61 — 10x:

r) 3HAYeHHe BEIpakeHms 8 — y B 2 pasa Gosbllie 3HAYCHUSA BHIPA-

sweHHA T + y?
PemuTe ypaBHeHne:

X X _ 44, _ 2z, 4a _ Sa,
a) I+§—14’ T) 22+3--—-—5, x) ) +1 13}
a_a_g, 2 _4c_ ., Sm_m _ 1,
6 3-8=5 A g-5=0h V128"
Veyon 5 % 4 _ o 3. n_2
B) =Y 1; e) 9+3+4= 0; n) 14+2 7

. HaliznTe KOpeHE YDABHEHUS:

6x-5 _ 2x—1. . ay-11 13-Ty _ .

Q) =Tyt N Tt =3
5-x 8x—1_ 5-6y .y

6) 5 t—5 =4 ) 3 +a‘°’
S5x-7 x-5_ ., y_3-2y _

3 13 g —% e y-—g =0

Peminre ypaBHeHHE:

a) 3x5+5_x;-1=1; B) 6""1;1—%-%”;

6) 2,06—1_413!:-;-1= . r) 12;:: 2;:::%.
HaiiazuTe KopeHr YpaBHeHUuA:

a) 1__x;3=2;x+4; B) 2m4+1+3=%_6;2m’
6) a-ll-ols_%=81-_5a+a§; )x-;l_xgl_z x;&

MHorouneHo!



638. Peminte ypapneHHe:

8y+7  8-06y _ .. 2¢c-1 ¢ _c+3,
a) = T8 = 5; T) 5 Mialaras
Sa—-1_22a-3 ., 3p-1 2p+6 . .
6) 5 =% "L A ~o1 36 1%
llx—4 x-9 .. _1-2x _3x+20 x
B) — ~ 3 =5; e) b ek 3 +3.

639. ITepuMeTp TpeyroapHuKa 44 cM. OaBa U3 eT0O CTOPOH HA 4 CM MeHb-
me apyroit ¥ B 2 pasa Goarnre Tperbeif croponsl. HalianuTe croporn

TPeYroJAbLHHKA.

640. Dupma apengyeT TPN nomMemenma obuedt maomaasio 166 M2, ILxo-
magbh OAHOTO M3 HUX B NMOJTOPA pasa Ooablle IIOMIAAA APYTOTO
H Ha 6 M2 MeHbIIe MIOmAanE TPeThero. HaliguTe mwiomaas Kaxxaoro
TIOMelleHnA.

641. Cmapunnan zadava. Tpoe BHMHrpana HEKOTOPYIO CyMMY OeHer, Ha
LOJMI0 TIEepBOre NPHILIACE % aTOH CyMMEI, Ha AOAI0 BTOPOTO — %,
a Ha goxaio Tperhbero — 17 ¢nopuros. Kark BesMK Bech BHIMIpHImM?

642. B nepeoM capae GHIIO CJI0XEHO ceHA B 3 pasa Gonplile, 9eM BO BTO-
poM. ITocme Toro xak M3 mepBOTO capasd B3AAM 2 T, a BO Bropoit

ZoGaBunu 2 T CeHA, BO BTOPOM capae OKA3ajloch % TOro, YTO OCTA-
Joch B IIepBOM capae. CKOApKO TOHH ceHa OhLIO B Ka)XAoM capae?

643. Cxamupaa exenuepHo mo 60 ra BMmecro 50 ra, 6puraza cymeas
CKOCHTE JYI Ha OXUH JeHb GRICTpee, UeM IJIAHAPOBaAoCh. Kaxkosa
mromaznn ayra?

644, Yseauuup cpexHION cropocThb ¢ 250 10 300 M/MUH, CHOPTCMeHKA
cTana npoberate aucTaHmuio Ha 1 MuH Onicrpee. Kaxkosa nnaumHA
BAAECTAHIUMT

645. Or Typfesel Ko mpuBana TYPHCTH HIAH €O CKOPOCTEIO 4,5 KM/u,
4 BOSBpamaAmCch Ha Typbasy ¢O0 CKOpPOCTHIO 4 KM/4, 3aTPATHB Ha
ofpaTHniit n0yTh Ha 15 MmEH Gonpore, Ha kaxoM paccTogHME OT TYD-
a3 Onn caenam mpuBan?

646. H3 myukra A Bhlexan penocuneguct. OJHOBpEMEHHO BCJAEd 38 HUM
n3 oyaxra B, orcroamero ot nyHKTa A Ha paccTosHum 60 KM, BEI-
eXaX MOTOOHMKJHCT. BenocumeaHMcT exas ¢o CKOpocThIo 12 KM /v,
a4 MOTOLMKJIHCT — €O cKopocThio 30 xM/4. Ha KakoM paccTOSHHE
OT MYHRTA A MOTOIOMKJHCT ROTOHHT BejiocnneamcTa?

647. M3 nyHrTa A BHIOUIS I'PY30BAA MAIIMHA €O CKOPOCThIO 60 KmM/y.
Yepez 2 u BcoIeR 38 Hell H3 MYHKTA A BHIOLIA JEerKOBAA MAIMNAHA CO
cKopocThio 90 kM/u, Ha KakoM PACCTOSHHAH OT MYHKTA A JIerKoBas
MaIllgHa JOTOHHT IPY3OBYIO?
—
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648. B 190 r soguoro pacreopa coan aobasuau 10 r conu. B peayasrare
KOHLEHTPAIlMA PpACTBOpPa HDOBHICHIACH Ha 4,5% . CroAbKO coam
Omno B pacTBOpe mepBOHAYANBHO?

649. B cnaae onoba u Mesn Maccoit 16 kr go6asunu 2 Kr osnosa. Ilocae
ITOTO COoJep:RaHMe OJIOBA B CILIaBe MOBRICHAOCh Ha 5% . Croasro
oJoBa OBUIO B CILIABE IEPBOHAYAILHO?

[l

650. Haitaure KOOpAMHATHI TOUKH INepecedeHAs rpadpuKoB JuHeNHBIX

byurmuit:

a) y=56x+29ny=-3x-11; 0) y=12xn y=1,8x+ 9,3,
651. B xaKNX KOOPAMHATHLIX YETBEPTAX DACHONOMNKEH rpadny QyHEKIMM:

a) y=-28ux; B) y=0,05x;

6) y=-28x + 4; r) y=0,05x — 2,5?
652. PemnTe rpapuuecky ypasHenue x2 =6 — x.
653. YnpocTHTe BHpa:keHHe:

2
a) [%a“ys) < {-ay)®; 6) ~0,1a%*" - (—30a2b)?.

28. BblHeceHue oOLiero MHoOXuTena 3a ckobxm

IIpu pemienmn ypaBHeHHUH, B BLIUUCACHHAX H paAfe APYTHX 3azad
GuIBAET MOJIE3HO 38MEHATH MHOrO4YJIeH IPOH3BeJeHHeM HeCKOJMbKHX MHO-
TOUNeHOBR (CpeaM KOTOPHIX MOryT GRITH M ofHOuNeHb!). IIpemcraBiaenue
MHOIQWIeHa B BHAe NPON3BelieHHA ABYX MIH HECKONBLKHX MHOTOWICHOB
HA3LIBRIOT PAINONCHUECM MHOZOYACHA HA MHONUMERU.

PaccmoTpum mEOrowieH 8a2b + 1552, Kasxaniil ero wieH MOMHO 3a-
MEHHUTEL NPON3BEACHHEM ABYX MHOXCHTeNlell, OAMH U3 KOTOPLIX paBeH 3b:

6a%b + 15b% = 3b - 2a% + 3b - 5b.

IToryueHHOe BHIDAXKEHHE HA OCHOBE paclpeleNUTeNLHOro ¢BoficTBa
VMHOMKEHHMA MOKHO NPEJCTARHTL B BUAe NMPOU3BEACHUA ABYX MHOMKHTE-
neit, OnuH A3 HAX — obmuit muoxkuTenn 3b, a Apyroit — cymma 2a2 n 5b:

3b - 2a2 + 3b - 5b = 3b(2a% + 5b).
Hrax,
6a®b + 1562 = 3b(2a? + 5b).

MEI pasIOMUAN MHOTOUNIEH Ha MHOMHTEIN, OPeACTABHB €T0 B BHJE
[poM3BedeHRA oAHouwleHa 3b u muorounenma 2a? + 5b. TIpumenénmnit
crnocol pasnomeHNA MHOTOUNIeHa HA MHOXKHTEIH HASKIBAIOT 8WHECEHUEM
olue20 MuHoONCUMeRa 3a cxolbxu.

MRorounedo!
m



PaccMoTpuM NpHMepH PA3JN0MEHHS MHOrOYWIeHA HA MHOMHTEAUN
¢ MOMONMILI0 BhIHECEeHHs 00MMero MHOKMTENS 38 CKOOKH.

IIpumep 1. PasnoxuM HA MHOKHUTEIY MHOTOYJEH
-16x%y® — 80x3y? + 45x%y.

P UseHn! 2TOTO0 MHOrOWJIEHA HMMEIOT DA3JIHMUYHLIE 00IOMe MHOMKHTEIM:

x, Y, 3xy, -5x2 u ap. OGLIYEO B MHOTOWIEHEe ¢ HeJILIMH Koagduuu-
€HTAMH MHOYXKHTENL, BRIHOCHMEIH! 32 cKOOKH, BHIOMDAIOT TAK, YTOORI
YIeHBl MHOTOYJIEHA, OCTaBIIerocs B ckofKax, He cogepxann obuiero
6YKBEHHOI0 MHOXKHATEJNA, a MOAYAH NX Ko3pPHONEHTOB He MMeaHu
o6INUX HATYDAJILHHX AeauTeneil, kpome 1.
B MBorounere —15x%y° — 30x%y2 + 45x'y MoayIN Koa(pPHOHEHTOB —
yucaa 15, 30 u 45. Ux mAauboaemmii ofmmii gesntess pased 15.
[MosToMy B KadecTBe KoaddMOUEHTa O6IMEro MHOKHTENA MOMHO
B3ATE 9Mca0 15 uan ~15. Bee uneHsl MHOTOUJeHa CONEpPIyKaT nepe-
MeHHBIe X M Y. [lepeMeHHEas X BXOAHT B HUX BO BTOpOM, TpeTweil
u 4eTBépTOit CTENEHAX, [TOTOMY 38 CKOOKHM MOKHO BhIHecTH X2, Ile-
PEMeHHAA I/ COAEPKUTCA B YIeHAX MHOTOYIEHA B TpeThel, BTOpOii
¥ IOepBOil CTeNeHAX, IMOYTOMY 38 CKODKM MOMHO BHHECTH y. Hrak,
3a ckolxH HemecoofpasnHo BhiHecT# ofHowreH 15x%y wnm -15x%y.
BrigeceM, HampuMep, 3a cxobxu —156x%y. IToxyuum

~15x%y3 - 80x3y2 + 45xty = -18x3y (¥ + 2xy - 3x%). <

IIpamep 2, PasnoRuM HA MHOKUTENH BblpaxkeHnue
8ad(b - 2c)+ T(b - 2¢).
P B 270l cyMMe KayKJoe CHAraeMoe COJEeDKUT MHOXNTeNb b — 2¢. BhI-
HeceM 3TOT MHONEHUTENE 3a CKOGKU:
3a?2(b-2c)+ T(d-2¢)=(b—2c)(Ba®+ 7). <

INIpunmep 3. IIpeacTaBUM B BHAE NPOHU3BEICHHS CYMMY
a(x -y + by - x).
P MueORHATEMM X — Yy H y — X OTIMYAKTCA APYr OT ADYra JHIUb 3Ha-
KOM. BhiHeceM B BrIpaskeHuH ¥ — x 3a CKROOKHK —1, noayuum
a(x—-p)+dy-)=ax-P+oC-x-y=
=a(x-y)-blx-y)=(x-y)(a-b).
3anuch MOMKHO BECTH Kopoue:
a(x-y+dy-2)=
=ax-y-blx-y=(x-y@->). 4
3aMeTuM, uTO npeobpasoBaHue b(y — x) = —b(x - y) MoxHO O6DBAC-

HHTE HHaYe: €CJIl HGMEeHHTE 3HAK YV BTOPOTO MAEOMKHTeIR H [Iepea Npon3-
BEAeHHEeM, TO 3HAYeHHEe BEIpa:deHHA HE¢ HIMCHHTCA.
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INpumep 4. Pemum ypasnerue 2x2 + 3x = 0.

>

B pripaxenun 2x2 + 3x BrimeceM 3a CKOBKE MHOXUTeAb X. Ilo-

ayaInM
x(2x + 3)=0.

Ilponspenenue x(2x + 3) paBHO HYJIO TOIAA M TOJALKO TOTAA, KOraa
PaBeH HyJAI0 XoTa Obl OAME M3 MEOMXHTeRel, T. e. Koraa

x=0um 2x+3=0,.

Pemas ypaseenue 2x + 3 = 0, naxoaum 2x =-3, x = -1,5.
CiegoBaTenbno, npousseacnue x{2x + 3) ofpamaercs B HyJAbL OpH
x=0u opu x =-1,5, T. e, ypasuenue 2x% + 3x = 0 HMeeT ABa KOP-
ma: 0 m —1,5.
3amucs MOXKHO BEeCTH KOpode:

2x2 +8x=0,

x(2x+3)=0,

x=0nm 2x+83=0,
x=0nnm x=-1,5.

OrpeT: 0 u-1,5. 4

NMpumep 5. JoxameM, uro cymma 3° + 37 + 3% gemurca ma 31.
P BrineceM B BripaxkeEnn 3% + 37 + 3% sa cxobkn 35;

89+87+86=36(33+3+1)=38%(27+3+1)=23%-31.

Mzl opeacrasunu cymmy 3% + 37 + 3° B BUAe npousBeseHNd ABYX me-
JIEIX YHUCEeN, OAHO M3 KOTOPHX pasno 31. 3HAYHNT, JaHHAA CYMMa Ae-
nures Ha 31, <

Japaxuenus

654.

655,

657.

PaznoxnaTe Ho MEOMXHTEIH H cAenaliTe nposepky:

a) mx + my; 0) kx - px; B) —ab + ac; r) —ma — na.
BreiHecHTe 3a cCKOOKH OGINMA MHOMXHTENB:

a) 5x + by; r) —-6m - 9n; ") ab+ a;

6) 4a - 4b; n) ax + ay; 3) cy—c;

B) 3c + 16d; e) be - bd; H) —ma — a.
IIpeacranbTe B BUREe NPOU3BENCHUA:

a) Ta + Ty; B) 12x + 48y; R 12a + 12;
6) —8b + 8¢; r) -9m - 27n; e} -10 - 10c.
PaznoxuTe HA MHOKHTENH:

a) Tax + Thx; n) 5y - 18y; u) —6ab + 9b%;
6) 3by - 6b; e) 3x + 6x%; K) x%y - xy%;
B) —-5mn + 5n; &) a® - ab; n) ab— ab;
r) 3a + 9ab; 3) 8mn - 4m?; M) -p*q® - pg.

MHOroyneHe



Brirecure 3a cKOOKH o6imuil MHOMHTeND:

a) a+ a; r) a®-a’; *K) 4¢2 - 12¢4;
6) x% - x% 1) 3m? + 9m3; 3) 5x% - 15x3;
B) ¢®+¢%; e) 9p3 - 8p; u) —-12y* - 16y.

. IIpeAcTaBbTe B BUAe NPON3BEACHHUA:

661.

662,

a) 14x+21y; r)9xa+9xb;  x) m*-m% x) 16y°+12y%;
6) 15a + 10b; B) 6ab - 3a; 3) c+ct a) 18ab® - 9b4;
B) 8ab-6ac; e) 4x-12x% mu) Tx-14x% wm) 4x%y%—6x%°.

., HaliguTe 3HaYeHNE BRIPAJKEHUA:

a) 3,28x — x? opu x = 2,28;

6) e’y + a® opu a=-1,5 n y = -8,5;

B) ay! -y*mpua=88uny=-1,2;

r) -mb—-m? npu m = 3,48 n b = 96,52,

PemHrTe YparRHeHHE:

a) x2+8x=0; r) 8x2~1,2x=0; &) x - 10x2=0;
6) 5x2—-x=0; n) 6x2-0,5x=0; 3) 6x —0,2x2=0;
B) 632 - 80y =0; e) iy3+y=0; u) y2+§y=0.

Hatianre KOPHH YPABHEHHNA:
a) 5x2+8x=0; B) 6x2 - 3,6x=0; x) 5x2 - 0,8x = 0;
6) x2-11x=0; r) 0,8x2-3x=0; e) 7Tx2-0,28x=0.

. (Ixs pabombi @ napax.) Moxa)xxure, YTO 3HAYSHHS BRIDAXKEHHUA:

a) 16* + 16* xpaTtro 17; B) 86% — 8° KkpaTtHo 30;

6) 38° — 38% xparuo 37; r) 518 — 258 xpaTmo 120.

1) PacopezennTe, KTO BEINIOJIHAET 38TARAA a), B), 4 KTO — 3ajga-
HHA 6), T), ¥ BEINOJHUTE UX.

2) IIpoBepbTe APYT Y APYTA MPABHABHOCTE BREINOJHOHNA 3anaHuil.
3) Ilpenno:xure APYr APYry COCTABHTHL 3afaHPe, AHANOTMYHOE 3a-
Rauunio 6).

Pa3moxuTe Ha MHOXKHUTEIIN:

a) x%+xt-x3; B) a*+a®-a®

6) y" -4 -y%5 1) —HIO-pIs b,

. (Hdas pabomut 8 napax.) Joxaxure, UTo:

a) 78— 7"+ 7% penurca ua 43;

6) 213 — 210 _ 29 penmres Ha 13;

B) 274 - 9% + 8° menurca ma 25;

r) 164 — 213 _ 45 rexnrea na 110.

1) Pacnpepenure, KTO BEINOJAHAET 3AJAHMA a), B), & KTO — 3aJa-
HuA 6), r), ¥ BHIOOIHUTE HX.

2) IIposeprTe APYr v APYTA NPABHALHOCTL BHUOJHeHHUH 3agaHnil
M UCTIPABBLTE OLIMGKM, eclIM OHH JONYIIeHHI,

3) OGcyauTe, KaKHe CBOMCTBA HEIMMOCTH HCHOAL30BAHLI OPH BHI-
NOJHeHHH 38J8HHA.

§ 10. MNpoun3seaerne OQHOYNEHA U MHOFOYNeHa
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867.

668.

669.

670.

871.

872.

673.

674,

875.

. PasioxuTe HAa MHOMHTENH MHOICWIEeH:

a) x3-3x2+x; B) 4a°~2a®+a; ) 15a%-9a%+6a;
6) m2—-2m3—-m*; r) 6x2—-4x%+10x%; e) -8m2-6m3+12mS,
IlpencTaBLTe B BHAE [IPOK3BEXCHMS:

a) ¢3 - ¢t + 2¢5 B) 4x*+ 8x3 - 2x%;

6) bm*— md + 2m?; r) 5a - 5a® - 10a*.

BrigecuTe 3a ckofKkH ofmuit MEOXHUTEND:

a) 3a® — 15a% + Bab®; r) 12a2b - 18ab? ~ 30abs;

6) 20x* — 25x2y? — 10x3; n) dax® + 8a2x® - 124%x;

B) —6am?2 + 9m3 — 12m?4; e) —3xiy? - 6x2y? + 9x3yt.
PasznonTe Ha MHOMKHTENH MHOTOYMNEH:

a) 4dct - B8x2%c2 + 8c¢; B) 3ax — 6ax? — 9a?x;

6) 10a2x — 15a® — 20a‘x; r) 8atb® — 12a%b* + 16a%b2.

YraxuTe o6muit MEOXKUTENDL ANA BCeX CAATAEMBIX CYMMBI M BHIHe-
CHTE eT0 38 CKODKH:

a) 2a{x+y)+b(x +y) r) 9(p-1+(@- 1%

6) y(a—b)—(a-b); ) (@a+3)2-a(a+3);

B) (¢ + 3) - x(c + 3); e) —3b(b - 2)+ T - 2)2.
IIpenacTaBrTe BRIpAYKEHHNE B BHAE NPON3BeleHHA ARYX MHOTOYJNICHOB!
a) a(d—c)+d(c-b) N (x-yP-ay—x)

6) x(y—-8) -y -y) n) 3(a-2-(2-a)

B) 8a(2x - 7) + 5b(7 — 2x); e) 2(8-b)+ 5(b - 3).

Pa3sfoKuTe HQ MHOMKHMTENN:

a) 8m(a-3)+n(a- 3); r) T(c+ 2)+ (¢ + 2)3%

8) (- 5)-q(p®-5) R) (-5 -3(b-a)

B) x(y -9 +y9-ypy); e) —(x + 2y) - 4(x + 2p)2.

Benocuneaucer opoexat myTs AB co cxkopocteio 12 kM/4, Boaepa-
masack 3 B B A, OH pasBUA CKROPOCTE 18 KM/9 M 3aTParHJ Ha
o6paTHHIM nyTL HAa 15 MUH MeHLIe, YeM HA OYyTE U2 A B B, Cxoas-
KO KHJIOMEeTpOB MeXxay A u B?

Pemure ypasnenne: g B + 15
3x-5 8x-12 . 1-4x 8x+
a) 7t 7= 9; 6) 9 3

H3BecTHO, YTO 3HAYECHUE BHIPASKEHAA @ — b NpM HEKOTOPHIX 3HAYe-
HHuAX ¢ ¥ b parO 0,5. YeMy paBHO OpH Tex e g U b 3HAYeHNE BHI-

Pakennda:
a)b-a; 6) bia; B) (@ - b)% r) (b -a); x) (a-b)% e)(b-a)?

=2.

MHOrouYneHsl
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876. 3anumnTe B BUAe BHIPAYKEHHA!
8) NpousBeJeHUe PA3HOCTH a4 M b H ¥X CYMMEI;
6) cyMMy KBAApaTOB 4 H b;
B) KBAIpPaT CYMMH ¢ H b;
I) PasHOCTE KBaapatTor b u ¢;
I) Ky6 pazHocTu b H ¢;
e) eymMmy Ky6oB b u c.

KOHTPONbHLIE BONPOCH ¥ 3a8aHNA

ChopmynnpyiiTe NpaBuno yMHOXEHUA OOHOUNEHA HA MHOTOYNEH,
MpeoGpasyiiTe B MHOrodneH npouseencHue ab U a +4b;, xy
n x2+ xy + 2

Kakoe npeofpa3oBaHne HA3LIBAT PA3NIOKEHUEM MHOroYNeHa Ha
MHOXUTENN?

Ha npumepe MHorouneHa 2xy — 8x? o6bacHuTe, KaK BbLINOMAHASTCA
PA3NOXEHNE HA MHOXUTENW BbiHeceHuem oBLLero MHOXUTeNR 3a
cxobkn.

ME MHOTOMNEHOB

29. YMHOXeHMWe MHOrouyneHa Ha MHOrouneH

VYMHOKHM MHOTOYJEH @ + b Ha MHOrOUYNEeH ¢ + d. CocTapuM OpOK3-
BeAcHUE YTHX MHOT'OUJECHOB:

(a + b)(c + d).

OfGosnauum aByuneH g + b 6yxkBo#t ¥ M mpeofpaszyeM MnoaydeHHOe
NpoM3BeAeHUEe N0 OPABUAY YMHOXKEHMA OZHOUJIEHA HA MEOTOWIEH:

(a+b)(c+d)y=x(c+d)=2xc+ xd.

B pripamenue x¢ + xd NOACTABUM BMECTO X MHOTOWIEH & + b I cHoO-
BA BOCHONB3YEMCH IPABMIOM YMHOMEHMSA OFHOWICHA HA MHOTOUYJIEH:

xc+xd=(a+bec+(a+bd=ac+bc+ad+bdd.
Hrak,

(a+ b)Y(c+d)=ac + bc + ad + bd.

IIpousBegeHHe MHOTOYJEHOB a + b H ¢ + d MH NpegcTaBUJAH B BUAE
MHorounesa dac + be + ad + bd. 3ToT MEOTOWICH SABAAETCH CYMMOM BCexX
OAHOYJEHOB, HOJAYYAIOLIMXCA NIPH YMHOMKEHHH Ra)KAOTO WiIeHA MHOrO-
uyjJeHA ¢ + b HA Ka)XIbId 4JIeH MHOroOuYJeHa ¢ + d.

§ 11. MponsseaeHue MHOIOMNEHOB
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1
I IIponspenenne AIOGHIX ABYX MHOTOMJIGHOB MOKHO INPeACTABMTEL i
B BUAE MHOTOWJIEHA. i

l'[pn YMHOXEHHH MHOINOYJIeHA HA MHOI'OWIEH DOAL3YIOTCA NPABHJIOM:
| wrobu ymmomars unomm h W 1 ’W i
| wiex ogmoro MEOrowneEs ywmoxaTs B Kgacxift wiek Zpyroro |
| Muorousena m noxyuesmue npomependmEmi SN,V

3aMeTuM, YTC OPH YMHOXEHHU MHOTIO-
WieHa, COHEDIKAIlero i YieHoB, HA MHOrO-
WIeH, COAepIRaIInii n 9JeHOB, B pOA3Beje-
HHH (B0 NIpHBeJEHHA MNOAOGHHIX 4YJIEeHORB)
HOJAKHO TOJMYUYUTBCA MN WIEHOB. OTHM MOXK-
HO TOJIB3OBATHCH AJA KORTPOJA.

B IpeBHOCTH CHPABEXJIMBOCTE HEKOTO-
PHIX DaBeHCTB NDH NOJOXHATEJIbHBIX 3HAYEe-
Puc. 68 HHUAX TePeMEHHLIX MATEMATHKY AOKA3HBAJIA

reoMerpuveck. Tak, Benukuilt rpedveckuii
MaTeMaTHK EBring B cBoéM TpakTaTe « Hauanas (III B. 1o H. 3.) cupaBesn-
JUBOCTE paBeHCTB& (@ + b)(c + d) = ac + bec + ad + bd pgorasniBan ¢ no-
MOIIIBIO YepTesKa, naolpaxkeénnoro Ha pucyHke 68,

NMpumep 1, YuuoxuM MuOrOWIeH 4x2 + 2xy — y? Ha MHOrOWIeH 2x — y.
P> Hmeem
(4x2 + 2xy - yN2x -y =
= 8x% + 4x%y — 2xy® — 423y — 2xp% + * = 8x% — dxy? + 5. <

Hpumep 2. YonpoctuM Brpaykeune (2a ~ 3)}(5 — a) — 3a(4 — a).
» Hmeem

(2a—-3)(5-a)-3a(4-a)=10a - 15 - 242+ 3a — (12a - 3a?) =
=13a-15-2a2-12a+3a2=a%+a-15. 4

IHpumep 3. JoxaxeM, 9TO NpH JIO60M HATYPAJBHOM N 3HAYEHWE BEI-
paxxkenus n{n — 5) — (n — 14)(n + 2) xpatuo 7.

» Brinoaanm npeolpasoBanne:
nn-5)-(n-14)(n+2)=nt-5n-(n®*-14n+ 2n - 28) =
=n?-5n-n2+14n-2n+28=Tn+28=T(n + 4).

IIpr ao6oM HATypansHOM i npousseneHue 7(n + 4) genurca Ha 7,

a 3HAYMT, W 3HAYeHHe BLipaxkeHus n(n — 5) - (n - 14)(n + 2) ne-
aurca Ha 7. <

MHOroyneHol
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IIpumep 4. JoxkaxeM, 4TO PaBeHCTBO
(a + b)(a® — a%b + ab® — b®) = (a - b)(a® + a%b + ab® + b%)
SBJAAETCA TOXKAECTBOM, MAM, KAK TOBOPAT MHA4e, AOKAXKEM TOXK-
JeCTBO.
P IIpeofpasyem ofie JacTH pPABeHCTEA:

(a + b)(a® — a%b + ab® - b%) = a* - a®b + a2b® - ab® + a®b — a%? +
+ ab® - bt = at - by
(a - by(a® + a%b + ab?® + b%) = a* + a®b + a?h® + ab® - a%b - a%? -
-ab®-bt=gqg*-b*
Taxk kak JieBad M IDpaBad YacTH PABEHCTBA TOXKAECTBEHHO DPABHEI

OBHOMY ¥ TOMY JKe BEIDAKEeHHUD, TO OHH TOXIeCTBEHHO PABHEI MeX-
Ay coboit. 3HAYNT, HCXOAHOE PABEHCTBO — TOMKAECTBO. <

Hroraa, ana Toro urobnl JOKA3ATE TOXKIECTRBO, NMPeoOPABYIOT JEBRYIO
9ACTE DABEHCTEA B NPABYIO HJIH NMPABYIO B JEBYIO.

677. BunonruTe yMHOMXEHME:
a) (x + m)(y + n); B) {(a - x)(b-yk A) (b~ 3)(a-2);
6) (@ - d)(x + y); r) (x+8)(y- 1) e) (—a+y(-1-y).
878. Vopocrute BnipaxeHue:

a) (x + 6)(x + 5); B) (2 - y)(y - 8) x) (2y - 1)(3y + 2);
6) (a-4(a+ 1) r) (a—-4)(2a + 1); e) (5x - 3)(4 - 3x).

879, IlpeacrasbTe B BUJe MHOTOWICHA BHIDAMXKEHHE:
a) (m - n)(x+ck B) (a+3)(a-2); &) (1 - 2a)(3a +1);
6) (k- p)(k - n); r} (6 -x)(4-x); e) (6m-3)(2-5m).

680. 3anumuTe B BUAC MHOrOYJNEHA BBEIPAKEHHE!

a) (x® +y)(x + y%); r) (5x% - 4x)(x + 1);
6) (m2 — n)(m? + 2n?); n) (a - 2)(4a® - 3a?);
B) (4a® + b*)(3a® - b?); e) (Tp* - 2p)(8p - 5).

881. BrinosHNTEe YMHOXEHHE:
a) (2x% - y)(x? + y); B) (11y* - 9)(3y - 2);
6) (Tx2+a?)(x2-38a?; 1) (5a- 8a®)(da-1).
682, 3aMeHuTe CTeNeRP NPOMU3BeleHUEM, & 3ATeM NpPOHM3BeAeHHe Npeob-
pasyiiTe B MHOrO4YJIeH:
a) (x+ 10)% 6) (1 -y B) (3a - 1)% r) (6-6b)%.

683. IlpeacTarbTe B BHJe MHOrQ4YJIeHA BRIpRIKEHHE:

a) (x* + xy — y*)(x + y); n) (a* - 2a + 8)(a ~ 4);
6) (n®-np+ pdH(n-p)y e) (bx—2)(x:-x-1);
B) (a + x)(a% - ax — x?%); ®) (2 - 2x + x¥)(x + B);
r) (b~ c)(b® - be ~ e 3) By-H@-y+1)

& 11. NpouzseneHne MHOMQHNEHOB
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684,

685.

6886.

687.

689,

690.

691.

692.

693.

694.

695.

SanumnTe B BUAE MHOIOUICHA:

a) (¢ -ed - d¥(c + d); B) (4a2+a+ 8)(a-1);

6) (x - y)(x% - xy — y°); r) (3 - x)(8x% + x - 4).
IIpencTaBrTe B BUJe MHOTOWIEHA:

a) y2(y + 5)(y - 3) B) -3b%(b + 2)(1 —~ b);

6) 2a%(a - 1)(3 —a); r) -0,5¢2(2¢ - 8)(4 - ).
3anuMIuTe B BUAe MHOTOUJACHA BLIPpAXKEHHE!

a) (x+ 1)(x + 2)(x + 3); 6) (a - 1)(a - 4)(a + 5).
¥Ynpocrure BripasxkeHne:

a) (3b - 2)(5 — 2b) + 6b%; r) 5b% + (a? + 5b) (ab - b?);

6) (Ty — 4)(2y + 3) - 18y; A) (a—bd)(a+2)—(a+b)a-2);
B) x% - (x2 - 8x)(x + 3); e) (x+yx—-y—(x-1)(x-2).

. SHAYEeHHA KAKMX NEPEeMEHHRIX HaJO0 3HATb, YTO6BI HAlTH 3HAYEeHHe

BHpaxxeHusa (3a — 2b)(2a - 3b) - 8a(a - b) + Tab? Bubepure Bep-
HBII OTBeT,

1. Ilepemernmx a u b

2. Toarko mepeMeHHOIL g

3. Toabko nepemeHHO b

4. Hu oanoii N3 nepeMeHHHX @ U b, TaKk KaK 3HAYEHHE BBHIpaXKe-
HUA He 3ABUCHT OT 3HAYEHHH NepeMeHHBIX

3uaga, uto a=3x-1, b=x+1, ¢=2x+4, d=6x -5, npex-
CTABBTE¢ B BHAe MHOIOWIEHA ¢ MepeMeHHON x BrIpa)keHHe ac — bd.
Hokaxxkure, uTo npu J1060M SHAUYCHHH X!

a) sHaveHnue BupaxkeHus (x — 3)(x + 7) — (x + 5)(x — 1) pasro -16;
6) 3Havenne BupaxkenHus x! — (x2 — 7)(x2 + 7) pasHo 49.
JokaKnTe TOXAECTBO:

a) (¢ — 8)(c+ 3)=c%- b¢c - 24;

6) m+3m-28=(m-4)(m+ 7).

JOKayKHTe TOXIAECTEO:

a) (x-3)(x+TN-13=(x+8)(x-4)- 2;

6) 16-(a+3)a+2)=4-(6+a)a-1).

HokasknTe, YT0 3HauEHMe BHIPAMKEHUS He 3ABUCUT OT IiepeMeH-
HOHM x:

a) (x-8)(x+8)-(x+4)(x-1) 6) x{—-(x%2-1)(x%+1).
Joka)xute, 4TO BhIpaxkenue (y — 6)(y + 8) — 2(y — 256) npn ar06om
3HAYCeHUHN J OPUHHUMAET NOJOKUTEILHOe 3HAYECHME.

JOKasKHuTe, YTO NPH BCeX LEABIX /7 3HAYeHNe BHIPAIKeHnA:
a) n(n-1)-(n + 3)(n + 2) nexnrca Ha 6;
6) n(n+2)-(n - 7(n - 5) neanrca ga 7.

MHoOrouneHe



696. Ilycrs a, b, ¢ 1 d — yYeThIpe NOCKEAOBATEILHBIX HEYETHEIX YHCIA.
Horaxute, uTO pasHocTe cd — ab KparHa 16.

697. Pemute ypapHeHHUe:
a) Bx-1D(5x+4)-15x2=1T7;
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).
698. Haiiaure KopeHb YDABHEHHA:
a) 5+ x2=(x+ 1)(x + 6);
6) 2x(x - 8)=(x + 1)(2x - 3);
B) Bx-2)(x+4)-8(x+5){x-1)=0;
r) x2+x(6-2x)=(x-1}(2-x)- 2.
699, Hoxaxure, uro:
a) mpm J0b60M HATYPAJBRHOM 3HAYEHUU 12 3HAYEHHEe BBIPAYKEHHHA
ni(n + 5)— (n — 3)(n + 2) kparao 6;
6) opu aro6oM HATYpaNLHOM 3HAYEHHM 71, OonbieM 2, 3HAYEHHe
Bripaskesnsa (n — 1)(n + 1) - (n — 7)(n — B) kparno 12,

700. Haiiaute TPH mnoCaeAoBATENbHBIX HATYDPAJBHEIX YHCJA, €CHH H3-
BECTHO, YTO KBAJpPAT MEHBIIEro U3 HUX Ha 65 MeubIme mpoH3peje-
HHUS ABYX OCTAJILHEIX.

701. Tpu DocNexZOBATENbHBIX HEYETHBIX YHCJIA TAKOBBI, YTO ecIH H3
NPOM3BEAcHUA ABYX GOABIIMX YHCEN BHIYECTHh NIPOM3BEACHNE ABYX
MEHBIUX, TO Doayuurca 76. HalinmTe atH uncaa.

702. IlepuMmeTp mpaMoOyroabHUEKA paBeH 70 cM. EciH ero AJHHY YMEHb-
IINTh HEA b cM, 8 IIMDHHAY YBeJNYNTh HA & €M, TO IUIOMAND VBEJIH-
yurea Ha 50 c¢M2, HaliauTe IaMHY ¥ INHPHHY OEPBOHAYANLHOTO
NIpPAMOYTOJBEHHKA.

703. CropoHa KBaZApaTa Ha 3 cM MeHbINe OAHOM H3 CTOPOH NPAMOYIOIb-
HUKA B Ha 2 cM Goabine Apyro# ero croponbl, Hailiaure c'ropony
KBAZPATA, €CJIM U3BECTHO, MTO MAOMAaAL KBagpaTa Ha 30 cM? MeHs-
me MIOMAXNA IPAMOYTOJIbHHKA.

704. na BHOOJIHEHUA ILIAHOBOTO 38AaHHA K OIIPEleIEHHOMY CPOKY GpH-
raaa pabounx momxEa (LA MATOTOBJATH EXXEAHeBHO 54 AeTasH.
TlepeBrnosHAA NA8H HA 6 geranedi B Aeds, OpAraga vike 3a OAHH
JeHb 0 CPOKA He TOJBKO BHIIOJTHUJIA IJIAHOBOE 38JAHAE, HO H H3Tr0-
rosmaa 18 neranme#i ceepx miara. Croanko guelt paSorana 6puraga?

708. Tpaxropuaa Gpuraza aon:xHA ORLIA N0 NJAHY BCIAXHBATH €Ke-
AHeBHO 112 ra. IlepeBrnoIHASA NaH Ha 8 ra B feHE, OpHraga yixe
3a jJleHp A0 CPOKA 3aKOHYMIA IaX0Ty. CKOJBKO PeKTapOB HYXHO

1 49
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708.

707.

Pemure ypaBHeHHE:

x-2 2 8x-2 2x-5 _,_x+1
B3 e 93¢ ~l=7%—
IIpounraitre BHIpasKeHHe:

a) a?+ b%; 6) (a +b)% B) a® - b% r) (e - by.

30. PaanoxeHMe MHOrovyneHa Ha MHOXWUTENM
cnoco6oM rpynnMpoBKH

Mul no3HAKOMHANCE C pa3JIo:MeaNeM MHOINOYJIeHs HA MHOXHTONH

cnocoboM BrIEeceRuAa ofimero MHOMXHUTeaAd 3a ckobku. Hmoraa yaaérca
PA3IOMHUTh MHOTOUJCH HA MHOMHTENH, HCIOAB3YA Apyroi cmocol —
TPYOOHMPOBKY €ro 4/€HOB.

IIpumep 1. PasjiodknM HA MHOXHATEAR MHOroujgeH ab — 2b + 8a - 6.

>

CrpynnupyeM ero 4ieHH TakK, 4TOGH! claraeMele B Kaxpolt rpynmne
HMe N o0l MHOMHTEND:

ab—2b+ 3a - 6 =(ab - 2b) + (3a - 6).

B nepsoit rpynne BrineceM 3a CKOGKM MHOXXHTeJB b, a Bo BTopoit —
MHOMHTEIE 3!

(ab-20)+(8a-6)=b(a—-2)+ 3(a - 2).
Kaxpoe craraeMoe nosyunBmIerocs BEIPAMEHHS HMeeT MHOKHUTENb
a — 2. BriHeceMm aToT ofmuii MHOMHTENE 38 CKOGKH:
ba-2)+3(a—-2)=(a - 2)(b + 3).

Hrar, ab-2b+ 3a -6 =(a - 2){b + 3).
Paznosxesne mMHOroudeHa ab — 2b + 3a — 6 Ha MBOMHTEAH MOXHO
BHIOOJAHATE, TPYONUPYA €ro YNeHEl HHAYe:

ab-2b+3a-6=(adb+3a)+(-2b-6)=
=ab+3)-2b+3)=+3)a-2). €

IIpumep 2. PasnoxxuM HA MEOXKHTeAH MHOrowrer ac + bd —- be — ad.
P CrpynoupyeM nepBMil 4jleHn MHOrOYJeHA C TpeThPHM M BTOopol

¢ 4YeTBEpTHM. B nepBoil rpynne BriHeceM 3a CKOOKH MHOXMHTENB C,
a BO BTOpo# — MEOoxATENnsL ~d. Ilomyunm

ac+ bd — bc - ad =(ac — bc) +(bd — ad) =
=¢c(@a-b)-d{@a-b=(a-bic-d). <

MHOrcunexbl



Mpumep 3. PasznoxuM Ha MHOKUTEIH Tpéxunex a2 — Ta + 12,
P IIpeacrasum —7a B Bufe —3a — 4@ ¥ BHIIOJHUM IFPYNIHEDPOBRY:
a®-Ta+12=a*-8a-4a+12=(a*-3a)+ (-4a + 12) =

=a{a-3)-4(a-3)=(-3)(a-4). 4

Coocofl, KOTOpEIHE MK NpUMeHHIH B OpmMepax 1—3 ana pasnoxe-
HHUA MHOTOWICHOB Ha MHOMXHTEIN, HASKIBAKT CROCOOOM Zpynnuposxu.

708. IIpeacTaBeTe B BAAE NPOU3BEACHUA MHOTOWJICHOB BHIDAMKEHHE:

709.

710.

711.

712.

713.

714.

715,

a) x(b+c)+ 3b+ 3¢; B) p{c-d)+c¢c~d;

6) y(a - ¢} + 5a — 5¢; ry ap—-q)+q-p.
PasnoxATe HA MHOMCHTEM MHOTOWJIEH:

a) mx + my + 6x + 6y; r) ax+ay—-x-y;

6) 9x + ay + 9y + ax; AN 1-bx-x+b;

B) Ta— Tb + an - bn; e) xy+2y—-2x-4.
PasmoxnTe HA MHOXXHUTEAH MHOTOUNEH:

a) ab - 8a - bx + 8x; B) ax -y + x — ay;

6) ax-b+bx-a; r) ax - 2bx + ay - 2by.
PasnoxuTe HA MHOKHTENH MHOMOWIEH!

a) ¥¥+x2+x+1; x) a2 - ab - 8a + 8b;
6) Y-y -y2+1; e) ab - 3b + b2 — 3a;
B) at+2a®-a-2; ) 1lx - xy + 11y — x3%;
r) b% - 3bt - 2b% + 6; 3) kn - mn - n®+ mk.
IlpeacTaBbTe B BHAE NPOMIBEACHUS MHOIOW/IECH!

a) mn - mk + xk - xn; B) 8m — mk + 8k — k%;
6) x2+ Tx —ax - Ta; r) xk - xy - x%+ yk.

Hailliure sHAUEHUE BhIPAXKEHHA:
a) p*¢® + pg — ¢° - p® npn p=0,5 n ¢ =-0,5;
6) 3x — 2y® — 6x%y% + xy npux=§ny=%.

Yemy papHO 3HAYCHHME BLIDAXCHUIA:
a) 2a + ac? - a%c - 2¢ npna=1%uc= -1%;
6) X®%y-y+xy’—xnpu x=4n y=0,25?

JIokasxuTe TOMASCTBO!
a) ax-y+x-ay=(x-y)a+ 1)
6) ax - 2by + ay — 2bx = (a - 2b)(x + y).

§ 11. NpouwaseneHUe MHOMOYNEHOB
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716. IIpeacTaBeTe B BHIe NMpPOU3BeAeHHUA:
a) ac? -ad + ¢3 - ed - be? + bd;
6) ax2+ay’-bx?-by+b - a;
B) an®+cn? - ap + ap® - cp + cp;
r) xy!-by:-ax+ab+y*~a.

717. PasnokHTe Ha MHOMKHTETH MHOIOUMNEeH:
a) x2y+x+xy? +y+ 2xy + 2; 6) x2-xy+x - xy® +y? - y2.

718. PasJoXKNTe HA MHOMKHTEIH TPEXUJIeH:
a) x2+6x+5; 6) x2-x-6; B) a®2-5a+4; r) a®-6a-186.

719. Yucio KOpoB B cTaae o3pocao Ha 60 rosyios, a B CBA3Y ¢ VAVYIICHH-
€M KOpDMOBoi 623k yaoli MOnOKA OT 0ZHO! KOPOBLI BOZPOC B CPeAHEM
¢ 12,8 n B aens x0 15 n. CKONLKO KOPOB CTANO B CTalE, €CAH eXKe-
AHEBHO CTANH noaydarts Ha 1340 g Monoka Gonnme, YeM paHbme?

720. PeiruTe ypaBHeHHe:

) 4 -x(x+8)=11- x% 6) 4x(3x-1) - 2x(6x + 8)=5.

721. 3anumuTe B BUAE BHIPAMEHHA:

a) KBaJpaT PasHOCTH X H ¥;
6) cymMMy uHcaa 3 m npou3BeAeRNa a u b;

B) PA3HOCThL YMCJaa 7 H YABOSHHOro MpousseAeHna ¢ m b.

KourponeHbnie BONPOCHI U 3aaHNA

ChopmMmynupyiite npasmno yMHOXEHUA MHOMOYNEHA HA MHOMOMNEH,
MNpepcrtassTe B BUAE MHOMOYIEHa NPOV3BEASHWE MHOIMOYNEHOB
xX—-2yvnxy+4.

Ha npumepe MHorouneHa ab — 2b + 5a — 10 oObvAcHUTE, KaK BEINOAHSA-
€TCH Pa3NOXeHWe MHOTOYNEHA HA MHOXWTENW CNOCOBOM rpYNNUPOBKM,

Axrs mex, xkmo xouem sname Goavuie

31. HNeneHune ¢ OCTaTkom

BaM HEOZHOKPATHO NPHUXOAMIOCH BCTPEUYATHCA CO CAYYAAMH, KOTAa
npH fleleHUN OAHOrO HATYPAABHOTO YHCJIA HA APYTOe NMOJYYacTCHA OCTA-
rok. Hanmpumep, opn aAenennn yncaa 143 ma 7 B gacTHOM nmoaygaerca 20

M B OCTATKe 3:
143 : 7 = 20 (ocT. 3),
npHUYéM OCTATOK 3 MEHBIIE ASTHTEJIA.

MHorouyneue!



Ecau ua 143 BuivecTs 3, TO monAy4YeHHAA PASHOCThL OyJeT AeNHTHCA

Ha T:
143-3="7 . 20.

B ToM caydae, KOraa oJHO HATYDANBHOE UHCJIO AEJUTCA HA APYroe
6e3 0CTATKA, YCJOBHJIHCH CUHMTATDH, YTO OCTATOK paBeH HYJIO.

Boolumie 4HCNO r HAJLIBAETCA OCTATKOM OT JeNeHHA HATYPAJIbHOrO
9HCNA ¢ HAa HATYDAJbHOE YuUCHO b, €caN BRINOJNHAIOTCA ABA YC/JAOBHA:
a—rpemurcAaHa b un 0sr<b,

OnpegeneHne OCTATKA, NPHHATOe ANA HATYDANBHEIX YHCEN, Iepe-
HOCHTCA Ha cayuaill, Korga AeNHMoe gBJAAeTCA LeAbLIM 4HCIOM, & OEJIH-
TeNMh — HATYPAABREIM THCIOM.

IMemoe THMCAO 7 HASLIBAIOT OCTATKOM OT JeJeHHMA IEJONO uMC-
JIa ¢ HA HATYDAJILHOE YHCHIOo b, eclH paanocrh a8 — I menures

HAa b uO0gr<h,

OfoazRaunB HACTHOE OT JeNeHUs a4 — r Ha b OykBo¥t ¢, mosyuum,
a-r=bq.

a=bg+r,rpesr<b.

uTO
Orcoaa

Hanpuwmep:
-18=5-(-8)+2, npuuém 0 € 2 < §5.

YacTHOEe 0T JeneRuda uncaa —13 ua § pasHo —8, a OCTATOK paBeH 2.

IIpu pemeHnM 38434 IMHPOKOe NPUMEHEHME HAXOAHUT CaeAYIOMEe
yTBepXKAeHHe:

Adnsa mioboro menoro YUCHAa ¢ M HATYPAJIBHOTO b cyHIeCTBYeT €AHHCT-
BeHHAA Napa LeJBIX YHCe] ¢ M 7, TAKHX, uTo a=bg+ r, rae 0 S r< b,

B cnmpaBeAIHBOCTH 2TOTO YTBEP:KAHUA MOKHO yOequTbea, ofpaTus-
much K KoopauHatHo# npamMoii. IlyeTs Ha KoopaAmHAaTHON npAMoil oTMe-
yeHBl uHuca, KpaTHaeie b (prc. 69). Orn pasbmBaloT KOOPAHHATHYIO IIPA-
MYIO Ha OTPe3KH, KOHI[AMH KOTODHIX ABJAIOTCA TOYKH ¢ KOOPAHHATAMH
bg u b(q + 1), rae g — nenoe umcxo. HIHHA KaXIOro M3 ITHX OTpes-
KoB paBHa b. IlpomseonbHOoe umcia0 a m3obparkaeTcsa TOYKOM, KOTOpasa
aufo coBmafaeT ¢ JeBbHIM KOHIIOM OTpe3Ka, OTDAHHYSHHOrO TOUYKAMM
¢ KoopamHaTaMHu bg¢ m b(q + 1), 1ulo HAXOAUTCA BHYTPH 3TOI0 OTPE3KA.
B nepsom caysae a =bg, T. e. a =bg + 0, a Bo BTOpDOM @ = bg + r, THe
0 € r<b. Takum obpaszom, B moboM caydae HallféTcAa eAUHCTBEHHAR
napa IeJIkX uMcesl ¢ U r, Takaf, uTo a =bg +r, rTae 0 s r<b.

a 3 3 3 3 L
4b -8 -2 b 0 b 2 8b 4b

sy

Puc. 69

Ana tex, KTo xouyeT 3xate Gonblue
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Ha fgeleRHMM ¢ OCTATKOM OCHOBAHH DA3NHM4YHbIe pazbueHus MHo-
JECTBa MEeJBIX YMCesl Ha KJACCHl, T. €. HA DOAMHOXECTBS, He HMelolIHe
o6IuX 2MeMeHTOB.

Hanprmep, ipu AeeHHU YNCAa HA 3 MOTYT HOJAYYHMTHLeH ocTaTku (),
1 1 2. CooTBeTCTBEeHHO MHOMKECTEO LIeJIBIX YACeN MOYKHO pasfuTL HA TpH
KJacca:

MHOKeCTBO 4HceN BHaa 3k,

MHOKECTBO uucen suua 3k + 1,

MHOXEeCTBO uucesa BHAa 3k + 2,
rae k — nenoe 4uMcao.

AHAJIOrHYHO, HCXOAA B3 OCTATKOB OT AeNeHHUA LeJIOro YHceaa Ha 5,
MHOKECTBO IeJABIX YHCeJ MOXKHO pPasOHTh Ha NATH KJACCOB!

MHOMKECTBO UHCeJ BAAA DR,

MHOMeCTBO Yucen Buna 5k + 1,

MHOXEeCTBC UnceN suja S5k + 2,

MHOXeCTBO UHces Buaa 5k + 3,

MHOMKECTBO Unces BHAa Bk + 4,
rae k — Henoe YHCHO.

IIpumep. JokaxkeM, uTo ecau Heable YUCAA @ M b RalOT IPH AeJeHHAHR

Ha 3 OAMHAKOBLIE OCTATKH, He PABHEIEe HYJIO, TO uHcao ab — 1 ge-
JIATCA Ha 3.

P IIo ycnosuo unciaa ¢ m b AAIOT NPH JeJIHAH HA 3 OAHHAKOBhIE
OCTATKH, He pPaBHHeE HYNIO. S3HAUYHT, JA60o a =3k +1 B b=3p + 1,
abo a=3k+2ub=3p+2, rae k n p — uenwie yncia.

B nepBoM uM3 3THX CAyuaeB MMeeM
ab-1=@Bk+1)Bp+1)—1=9kp+3p+3k+1-1=

=9%kp+3p+3k=3(38kp+p+ k).

Bo BTOpOM Ccnyuae MMeeM

ab-1=Bk+2)Bp+2)-1=9kp+6p+6k+4-1=
=9kp+6p+68k+3=3(3%kp+2p+ 2k +1).
Taxkum o06pasoM, B KaXAOM H3 PACCMOTPEHHEIX CJIYYaeB YHUCIO
ab - 1 gemutca Ha 3. «

Xnnaxueuus

724.] Haliarre 4acCTHOE H OCTATOK OT ACGJeHMA:
a) 1388 Ha T; 6) -16 na 3; B) —4 Ha 5.

T23.] Halinure manGonpimee uesoe OTPHIATENbHOE YHACHO, KOTOpOe pH
AeneHnnu Ha 11 gaér ocratok 1.

[7@84.] YraxuTe Bce Hesble UmCaa @, YAOBJETBOPSAIONIMe ABOHHOMY He-
paaegc-rny =12 < g < 12, KoTOpHle NIpH JAeNleHUH HA 7 FZAIOT OCTA-
TOK 3.

W MHOro4YneHu



Yrkaxute HanGonbmiee YUCI0 BOCKPeceHHH B roay.

Ipu fesIeHHH LeNOro uncja m Ha 35 B ocraTke moayumnm 15, He-
JAKRTCA JH 4HcA0 m Ha 52 Ha 77

IIpn peseHUMHM BaTYpaJBLHOTO YHCAA G HA HATYpaJbHOe 1HCIO b
B YACTHOM NOJYUYRJIN ¢ U B ocraTke d. Moryr am Bee umcaa g, b, ¢
H d 6EITH HeUETHHIME?

728.] lokaxKTe, YTO ECJIM HeNnie Yucia 4 ¥ b Ipu AereHun Ha 3 AaiorT
PA3NHYHLIE OCTATKH (OTIIMYHLEIE OT HYAH), TO Y0 gb + 1 Aeaurca
Ha 3.

[729.] Bepuo sm, uro mpH M06GLIX HeNBIX 3HAYEHUAX @ ¥ b MpOoM3BedeHNe
ab(a + b)(a - b) neaurca ma 3?

TIpH AelleHUM IeNOTo YUCIA @ Ha 12 monyuaerca octaTok 5. Kaxoit
OCTATOK IIONYYMTCA NPH AeJleHHU HTOTO Ynciaa Ha 47

Onmo M3 ABYX MEJLIX Yucea NpU AejJeHHM Ha 9 jaér ocraTok 7,
a apyroe paér ocraror 5. Kakoil ocTATOK MOIYIMTCH NPH ACACeHUN
Ha 9 MX Npou3eeaeHUA?

782.] Haitaure mesoe IUCI0, KOTOpOe KAK DU AeNieHMH Ha 5, TAK B MpH
Jenenun Ha 7 gaér ocraTok 1, mpmuéM mepBoe dacTHoe Ha 4 Goan-
e BTOPOTO.

K naparpady 9
HaiayTca A@ TaKHe LeJble 3HAYeHHS X, OPM KOTOPBEIX 3HAUEHHe
MHOTOWISHA?
a) 2x2 + 6x + 3 okakeTCs YETHHIM YMCIOM;
6) x2+ x + 2 oxaKeTCA HEYETHHIM YHCIOM?

735. PacnoJo:xuTe 4ieHH MHOrOowIeHa 3ax? — 8adx + 8a2 - x%:

4) IO BOZPACTAIDINHMM CTelleHAM HepeMeHHO x;
) no yOrIBAIOINHM CTeNeHAM NepeMeHHON a.

736. IIpeacTaBbTe B BUAe MHOTOYICHA:
a) ((2x2+x+1)—(x2-—x+ 7) - (4x% + 2x + 8);
6) Ba2-a+2)+(-8a®+8a—-1)-(a®-1)
B) 2a-3b+c-(4a+Thb+c+ 3)
r) 2xy — y? + (¥ — xp) - (22 + xp).
737. ¥YopocTuTe BHIpRIKEHHE:
a) (1 - x+ 4x% - 8x%) + (2x% + x? —~ 6x — 8) — (5x° + 8x2);
6) (0,5a¢ - 0,6b + 5,5) - (0,54 + 0,4b) + (1,3b - 4,5).

JlononHuTenbHBIE yNpaxXHeHua K raase IV
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738, Hoxamxure, uTo BrIpaxenue 4 + B — C TOXRAeCTBeHHO PABHO BBIDA-
seHNw C -~ B—- A, ecru A=2x-1, B=3x+1nC =5z,

789. Kaxofi MHOroueH HY)XHO BEYECTh M3 MHOrouneHa y2 — By + 1,
9TOo6Rl PASHOCTE ORLIA TOMKAECTBEHHO PABHA!

a) 0; 6) 5; B) y% r) 4yt -y+ T
740. Joxamure, yTo npH AHOM 3HAYEHHR X PASHOCTh MHOI'OUJIEHOB
13- -;-xs-l-‘lzx3+§x+§-n 0,75x% — 0,125x% — 2,252 + o,4x-$

OPUHUMAET HONOKUTENBHOS 3HAUCHNE,
741. NoxaxuTte, uTo NpH Mo6OM 3HAYCHHMH @ CYMMA MHOTOYNEHOB

s _q11 4 _ 8 _ A2 _ 18 5 2 4_ a2 3
1,6a 13a 3,4a% - a 1nu 15a sa +35a

NIPUHIMAaET OTDHIIATEJIbLHOE 3HAYEHHE.

742. 3anuce abc 03HAYAET UMCIO, B HKOTODOM & COTEH, b AeCATKOB
¥ ¢ eAHHHL,. ITO YHUCIO0 MOXHO NPEeACTABMTL B BHAe MHOI'OUYNECHA

abc = 100a + 10b + ¢.

Hanpumep, 845=100-8+ 10- 4 + 5.

TipeacTaBrLTe B BUAE MHOrOWIEHA YHCIO:

a) xy; 6) yx; B) a0b; r) abed.
748. IIpeacTaBbTe B BHAE MHOIMOYJEHA U YIPOCTHTE MOJYUHBBIIYIOCH

CYMMY WIE Da3HOCTL: _ —

a) abc + cba; 6) abc + be: B) abc - ba; r) abc - ac.
JdoxaxuTte, 4TO:

a) cymMa auces ab u ba _KpaTtHa cyMMme a ¥ b;

6) pasHOCTH uMcen ab u ba KpatHa 9.

745. PemmuTe ypaBHeHHe:
a) (4-2x)+(5x-3)=(x—-2)-(x+ 3);
0) 5-3y-4-2p=y-8-(y-1)

Lo (La5) c2as® (1s1,).
B)7-1§a+(§a—5§]—2a+4 [2+2a)9

r) -3,6 - (L,5x+1)=-4x - 0,8 - (0,4x ~ 2).

746. Haiinure yeTripe 4ucia, OPONOPHMOHANBHEIE unciaaM 2, 4, 5 u 6,
€CJH PA3HOCTh MEMAY CYMMON ABYX HOCAEZHUX M CYMMON ABYX
nepBLIX uMcen pasHa 4,8

Ecau x 3aAyMAaHHOMY YHCJIY NPUIHMCATH COPaBa HYJb M Pe3yJbTAT
BRIYECTEh U3 yHcAa 143, To mMosyYHTCa YTPOeHHOE 38 YMAaHHOE YHC-
no. Kaxoe yncao Onio sagymano?

MuorouneHol
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Ecnu K AHHOMY YMCJIY NDHIHCATL CIpaBa WGPy 9 X K MOAYUEH-

HOMY YHCJIY NpuOaBHTH YABOEHHOe AAHHOE UMHCJ0, TO cyMMa Gyaer
paBHa 633. Haliznte nanHoe uucoO.

K TpéxsHauHoMy uHCay ciepa NpHNHcAIm uudpy 5 ¥ u3 nomy-

YeHHOTO YeTHIPEX3HAYHOTO uucaa BHuau 3032. Ilonyumnack pas-
HOCTE, KOTOpaa GoJblie TPéXaHagHoro neaa B 9 pas. Haiiaure ato
TPEX3HAYMHOE THUCJO,

Tpéxsnaunoe YNCI0 OKaHIUBaeTCH nuppoir 7. Ecau Ty nudpy ne-

751.

752,

758,

754.

PECTABUTE Ha IePBOEe MECTO, TO YMCA0 YEenauuuTea Ha 324. Haitau-
Te 9T0 TPEXZHAYHOE YHCJIO.

K naparpadgy 10

IIpeoBpasyliTe NpoN3BeJeHHe B MHOTOUJIEH:
a) (x* + Tx?y? - 5y*)(-0,2xy?%);

7_Yys.. 2,33 _2 '
6) (b 2b (.‘+3b(.‘3 5(:5](—3(")0 %

B) (-;—a“b - ab+ %] (-21a?%b?);

r) (0,5x7y12 - 6xy - 1) [—%xy].

¥YnpocTuTe BHpAaXKeHHE:

a) 5(4x%-2x+1)-2(10x2 - 6x - 1);

6) 7(2y? - 5y — 3) — 4(3y® - 9y - B);

B) a(3b-1)-b(a-3)-2(ab—a + b);

r) 224-yH+ P2 x2-T7) -4x(x - 3).

JoxamnTe, 9T0 OPH JIOOHIX 3HAYEHAAX NepeMeHHON 3HaYeHWe BHI-
pa:keHusa:

a) 3(x2-x+1)-0,5x(4x — 6) ABNAETCA NONOKUTEILHEIM THCIOM;

6) y@+y-yH) - %(6 + 3y + 1,54 asnserca OTPUNATENBHLIM
YHCJIOM.
Pemure ypaBHeHHe:

2 _ _ 1),
a) 5(y+§)— 3= 4(3y 2),
6) T(2y-2)-238y-3,5)=9
B) 21,5(4x - 1)+ 8(12,5 - 9x) = 82;
ry 12,5(3x - 1)+ 132,4 = (2,8 - 4x) - 0,5;
3x+ 6 _ 7.1:—14_ x+1

A =5 3 s -~ %
e) 1-6x _2x+19= 23 -~ 2x
2 12 3 ‘

JononkutensHele ynpaxHedma k rnase (V
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755.

756.

757.

758.

JdBa cocyaa GbLIH HAMOJMHEHH PACTBOPAMH COJIM, NPHYEM BO BTO-
pOM cocyae cogepaajiochk Ha 2 Kr Goabine pacTBOpa, YeM B IIepPBOM.
Kounentpauusa conm B nepeoM pacTBope cocraBisiaa 10%, a Bo
BTOpOM — 30% . ITocse TOoro KaK pacTBOPHI CAUJIM B TpeTHif cocya,
TNOJYYHJIHA HOBHI PAaCTBOp, KOHINEHTpan#sa cOMM B KOTOPDOM OKA3a-
aack paBHoil 25% . Cxoaskro pacteopa ObLIO B MePBOM cOCyZe Iep-
BOHAYAJIBHO?

B nepeyio 6puraay OpuBeann pacTeopa neMenta Ha 50 Kr MeHblie,
geM Bo BTOPYI0. Kamasilt uac paGoTel nepBas Spurajga pacXoAoBasa
150 xr pacTBOpa, a Bropad — 200 kr, Yepes 3 4 paGoTil B neppoi
6purage ocranock pacreopa B 1,50 pasa Goabmme, yeM BO BTODOH.
CKOJIBKO pacTBOpa NPHUBE3NIHN B KaXAYIO Opuragy?

Paccrosnne Mexay npucragaMu M u N pasHo 162 kM. Or npucra-
B M oTOméNa TenNOXOoA CO CKOpocThio 45 KM/u. Yepes 45 Mun ot
opucTaEu N HaBCTpeuyy eMy OTOINéN Apyroii rennoxoa, CKOpOCTh
xoroporo 36 xm/u. Yepes CKONBKO YACOB IOCJae OTIPABJIEHHUS Nep-
BOT'O TeNNOXOAAa OHM BCTPETATCH?

Or npucTaEu A OTOIEN TenNoXoX ¢o cKopocTeio 40 kM/4u. Hepes
1% Y BCJNEX 32 HUM OTOmEN Apyroit TemAOXOX €O CKOPOCTHIO

60 xM/u. Yepes CKOJBKO 9ACOB IOCTE CBOEro OTNPABJASHHA H HA
KaKOM PacCTOAHMH OT A BTOpPO# TenAOXoX JOTOHMUT Hmepehii?

13 ropoga A B ropoa B oAHOBpEMEHHO OTOPABIAAIOTCA ABa aBToly-
ca. CRopoc'n, OZHOTO M3 HUX Ha 10 xM/u GoJskllle CKOPOCTH APYro-

ro. Yepesa 3 4 oauH as'roﬁyc upumén B B, a Apyro#t Haxoauacsa
or B ua pacc'roamm, pannou pacc'roanna Mexay A n B, Hatigu-
Te CKOPOCTH aBTOGYCOB H pacc-roaune or A no B.

Vz A B B 0AHOBpEMeHHO BHIEXaAu ABA MOTOIMMKJIHNCTA. CKOPOCTD

761.

762.

763.

oaHoTO M3 HHUX B 1,5 pasa Ooanme ckopocTH Apyroro. MoTromuk-
JIHCT, KOTOPEIH nepBEIM NPHOELT B B, cpa3y e OTHPaBHJICH obpaT-
Ho, JIpyroro MOTOLMKJIHCTA OH BCTPeTHA depes 2 u 24 MMH mocje
Bhlesna us A, Paccroarne Mexay A u B pasno 120 xm. Haliaure
CKOPOCTH MOTOINMKJINCTOB U PACCTOAHME OT MeCcTa BCTpeun Ao B.

3a 4 4 xaTep NPOXOIUT N0 TEUEHHUIO paccTodAHMe, B 2,4 pasa Goab-
iiee, 4eM 3a 2 u npoTus Teuennd. KakoBa CKOpPOCTE KaTepa B CTOH-
qeil Boae, ecau CKOpPOCTh TedeHus 1,5 xm/a?

3a 6 4 KaTep IPOXOZMT IO Te4eHNO Ha 20 kM MeHbIIe, YeM 3a 10 1
nporue Teuenusa. Kaxopa CKOPOCTL TeUeHMA, €CAH CKOPOCTH KaTe-
pa B croaueit Boae 15 xm/u?

KoomnmepaTHp HaMeTHJ1 M3rOTOBHTBE IIADTHIO MYXCKHX COPOYeK 3a
8 ameii. Beinyckaa B geHEb HA 10 copouex Sonbme, yeM mpeanosa-
rajoch, OH BHIIOJHHJ IIJIAH 38 OOHH AeHb A0 cpoKa. CKOJABKO COpO-
JeK B A€Hb JOJKeH OB BRIMYCKATH KOOIEPATHB?

MHOrouyneHsbl



Ha anesarop mocrynuno 1400 T mmesnue: aByx copros. Hpn o6pa-
foTke HIIEHMILI OAHOTO COPTA OKA3ANOChL 2% OTXOAOB, a APYTOro
copra — 3% oTxoaoe. Umeroit nmenmns wnosyImiaock 1364 T.
CKOJBKO OIMeHANK KAXIOTO COPTA HOCTYIHAO HAa 37eBaTop?

765. Bpmraga npegnonarana y6uparts 80 ra nmennmnu B feHb, 94To0H 3a-
KOHYHThL pafoTy B HaMeueHHHMH €10 cpoK. PaKTHYecKH B leHb OHA
yonpana Ha 10 ra Goabire, m nO2TOMY 38 OAWH JeHBL JO CPOKa et
octanock y6pars 30 ra. CKOABKO TeKTapoB IINeHHIB XOJM>XHA
O6nina yopate Opuraaa?

[766. B soansit pacTsop conm Maccolt 480 r go6asuan 20 r conn. B pe-
3yJIbTATEe KOHHNEHTPALIAA PacTBOpa MOBHIcUAaAch Ha 3,75% . Cronsb-
KO cONu 6blJI0 B PACTBOpPE NepBOHATAABHO?

767. Pa3noxuTe HA MHOMKHTENN:

a) a20 — al0 4 g5; B) al® — g8 - a%;
6) b0 + 40 - p20, r) bi0 + p20 4 p10,

768. IDoxawmmnre, 4YTO:

a) 716 + 74 genurcs Ha 50;

6) 5% — 5?° geantca ma 100;

B) 25% + 817 aenmrca Ha 30;

r) 271% — 91 pennrca Ha 24;

o) 1213 — 1212 4 1211 pegurca HA 7 1 Ha 19;
e) 11°- 118 + 117 penmrca Ha 3 u Ha 37.

769, PasnomuTe HA MHOKHTENU:
a) (a - 3b)(a + 2b) + 5a(a + 2b);
6) (x + 8y)(2x - 5b) — 8y(2x — 5b);
B) Ta®(a - x) + (6a? - ax)(x — a);
r) 1152(3b - y) - (6y — 3b%)(y — 3d).
770. HajlianTe 30a9eHNE BEIPAXKeHUA:
a) Scx + ¢ opn x=0,17, ¢ =1,15;
6) 4a? — ab npu a = 1,47, b= 5,78.

771, Pemute ypaBHeHMe:

a) 1,2x2 + x =03 B) 0,5x*-x=0; a) 1,6x%=38x;

6) 1,6x + x2=0; r) 5x=x; e) x=x2,
[772.] BrinecuTe 38 cKOSKM YHCAOBON MHOMKHTENB:

a) (3a + 6)% B) (Tx + Ty)%; x) (5¢ — 30)%

6) (125 - 4)3; r) (-8p + 6)% e) (2a - 8)*.

[773.] Doxaxkure, 4YTO 3HAYEHNE BHPAXKEHNA a — @ KpaTHO 2 npu Jolom
nenoM 4.

Hoxaure, HTO €CHH K MEJOMY HUCAY HPHGABHTD €ro KBaApaT, TO
NOJyYeHHAS CyMMa GyaeT YETHHIM YHCIOM.

Joxrakure, 4TO pasHOCTH IHucena abc u cba, rae a # 0, ¢ # 0, Kpar-
Ha 11.

JononHuTenbHme ynpaxdHeHua K rnase |V
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[776.] Horamure, aro:

777.

778.

779.

a) cyMMa TPéX HmOCHeZOBATENBHHIX cTelleHeit uHca 2 ¢ HATYpaldb-
HEIMJ TIOKA3ATENAMHA JennTca Ha 14;
6) cyMMa ZBYX MOCIeHNOBATENBHBIX cTeneHel umcaa § ¢ HATYpaib-
HEHMH NOKA3aTeNaIMu genutca Ha 30.

K naparpacy 11

JAoKaXHTe, 9TO BHpPaXKeHNe TOXACCTECHHO PABHO HEKOTOPOMY ABY-
Yjeny:

a) (x+p(x%-xy+ 2 B) (a + b)(a® - a®b + ab® - b3);

6) (x — y)(x* + xy + y?); r) (a - b)(a® + a®b + ab? + b3),
Yopocrure:

a) (a2 - Ta + 2) ~(2a - 1)(a - 14);

8) 2-b)1 +2b)+ (1 +b)(H® - 3b);

B) 2x2 - (x - 2y)(2x + y);

r) {m—3n)(m + 2n) - m({(m - n);

a) {(a - 2b)(b+ 4a) — Tb(a + b);

e) - @+ 3¢) - (p* + 3¢%).

Hdoxakure, 4to BHpaskenme (y + 8)(y — 7) - 4(0,25y — 16) npu
a060M 3HAMEHWH § NPUHUMAST HOMOMKHUTeNbHEIC 3HAYEHH.

[780. Moxasxure, uTo 3sHAUEHMe BEIpAMKEHHUA:

781.

782.

783.

784.

a) (8% - 34)(32 + 3?) aenurca Ha 24;

6) (210 + 28)(2% - 22) mesurTeca Ha 60;

B) (162 - 8%)(4% + 2%) menmrca Ha 63;

r) (1252 + 25%)(52 - 1) geaurca na 39.

YOpOoCTHTe BHpaXkeHHe M HAJANTE ero 3HAYEHHWe PN YKABaHHBIX
SHAYEHUAX NepeMeHHBIX:

a) 126y° + (x - 5y)(x? + 25y% + bxy) npu x = -8, y = -2;

6) m*+nd-(m>-2mn-nA)Y(m-n)upu m=-8, n=4.
Hoxaxure, 4T0 3HAYEHUA BRIPAYKEHUA He 3ABUCAT OT 3HAYEHUS Ie-
pPeMeHHoi:

a) (a — 3)(a® - 8a + 6) - (a - 8)(a% — 3a + 5);

6) (x2—-8x+2M2x +5)-(2x2+ Tx + 1T)(x ~ 4);
B) (b%+ 4b - 5)(b — 2) + (3 - b)(b® + 5b + 2).
HoxaxHTe, 4TO:

a) CYMMAa NATH NOCAEROBATENBHBIX HATYPANBHEIX YHCEN KPATHA 5}
6) cyMMa 4eTHIPEX HOCHeAOBATEIbHBX HEUETHHEIX YHCeJ KpaTHAa 8.

HaliauTe dYeTHIpé NOCAEIOBATCIBHEX HATYPAJLHBIX 4YHCIA, €CIH
N3BECTHO, YTO OPON3BeJeHMe NEPBHX ABYX H3 THX YHCEN Ha 38
MEHbIe NPOHU3BeACHUA IABYX CIeAYIONIUX.

MHuorouneHs



785. HoxaxuTre, 4YTO:
a) npoHasBeAeHHe ABYX CPeHMX M3 UeTHPEX NOCIeAOBATEJIBHEIX
nesux yucen Ha 2 6oapille TpOU3BeAcHEA KPallHHNX uHCeN;
6) xBaapaT cpesHero N3 TPEéX MOCHEeAOBATENBHBIX HEYETHBIX YHcesa
Ha 4 Goablie MPOM3BeeHAA ABYX KpalfiHMX umces.

786. Cropona xBagpaTa Ha 2 cM Goaplille OAHON U3 CTOPOH NPAMOYIOJb-
HHMKa H Ha 5 ¢cM Menrme ppyroft. HalianTe mromaae KBagpara,
€CJIM M3BECTHO, YTO OHA HA 50 cM? MeHBIIEG MIOMTaAHM MPAMOYIO/Ib-
HHUKA.

787. Ecau aAnmBRy NpAMOYroJbHUKA YMEHBIIHTD HA 4 CM, A ITHPUHY YBe-
JHYUTL HA 5 M, TO DOJYUMTCH KBAJPAT, ILIOMALEL KOTOPOro $0JIb-
e maoMazAMN NpaMoyroabanka Ha 40 cm?, Hafiaure nnomans ops-
MOYTOABLHHMKA.

788, IlepuMeTrp NPAMOYroibHUKA paBeH 36 M. Ecin ero ANHHEY yBeau-
yuThs HA 1 M, 2 MUPHHY YBeAUYHUTH HA 2 M, TO €ro IIOMAAL YBeAH’-
qurea Ha 30 M2, Onpefenure miomazb OePBOHAYANLEOIC MPAMO-
YTOJLHUKA,

789, Ilepumerp npamoyroabHuka pasen 30 cu. Ecau ero aaumy ymens-
IMINTL HA 3 CM, & MIMPHHY YBeJIHYUTH HA § CM, TO IJOMAAE [IPAMO-
YroJbHHKA yMeHpmmTcAa Ha 8 cm?, Haliaure maomazs nepsoHa-
YAJBHOTO NPAMOYTOJIBHHUKA.

790. HaitauTe 3HAYEHUE BHDAXKCHHA:
a) a®+ab-"Ta-7b npn a = 6,6, b =0,4;
6) 22 ~xy—4x+4y mpn x = 0,5, y = 2,5;
B) Sa’-bax-Ta+Tx npua=4, x=-3;
r) xb~xc+3c—3bnopux=2, b=12,5, ¢ =8,38;
a) ay—ax—2x+2ynpn a=-2, x =9,1, y = -6,4;
e) 3ax - 4by-4ay+3bxmpua=3,b=-13, x=-1, y=-2,

791. PaanoxuTe HA MHOMUTEJIH MBOTOMJICH:

a) a® - 2a% + 2a — 4; a) a2b - bic + a?c - be?;

6) x*-12 + 6x2 - 2x; e) 2x3 + xy? — 2x% — ¥°;

B) ¢t - 2¢2 + ¢% ~ 2¢; ®) 16ab? — 10¢3 + 32ac? - bbie;
r) -+t + 5 a) 6a® - 21a% + 2ab? — TbO.

792, IIpencraBbTe B BHAEe NPOU3BeAeHMNA:
a) ma — mb + na — nb + pa — pb;
6) ax -bx —cx + ay - by — cy;
B) x>+ ax? -y -ay+cx?—cy;
r)} ax®+ 2y — bx2 + ay + 2x% - by.

793. PasnoxuTe Ha MHONKHATEIH MHOTOWYJIEH:
a) x2 - 10x + 24; B) x2+8x + T; o x2+x-12;
6) x2 - 13x + 40; r) x2+ 15x + b4; e) x% - 2x — 35.

AocnonHuTensHele ynpaxHeHwsa k rnase IV ‘
G — Maxapares, Ten. 161
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Ioxaxare, aro:
a) a(x+86)+ x(x-8a)=9 opu x=2a - 3;
6) x(x-3a)+a(a+x)+4=13ogpu x=a + 3.
JoxamuTe TOMASCTBO:
8) V+ 1@ -Y=yy+DE-1)
6) (a® + Ba)(a?+3a+2)=c(a+ 1)(a + 2)(a + 3);
B) (a® + ab + b®)(a® — ab + b?®) = a* + a®b® + b%;
) (-2 +1)(ct+c2+1)=cB+c+ 1.
IIpH KaKOM 3HAYeHEHW d NpPOH3BeJeHHe
(x* + 4x2 - 17x + 41)(x + a)
TOMNECTBEHHO DABHO MHOTOUWIEHY, He coaepxamemy x3?7

Hoxasxure, uro ecau b + ¢ = 10, 10
(10a + b)(10a + ¢} = 100a(a + 1) + be.
BocnoapaoBaBmACE 3T0H GopMysoN, BEHIYUCAHTE:
a) 23 .27; 6) 42 - 48; B} 59 - 51; r) 84 - 86.
98, Moxamure, uro:
a) ecnuab+c2=0,0@+c)p+c)+(ea-c}b-e)=0;
6) ectua+db=9, 0@+ 1)d+1)—(a-1)(d-1)=18.

MHoroyneHowl



YMHO)XEHUA

B avoit rnase Bul y3Haere 06 MHTEPECHbLIX TOXAECTBax, C NOMOLWLLIO
KOTOpPLIX Npolle BbINOAHATL NPeobpa3oBaHuA pPa3nNWUYHLIX BbIPAXEHWHA.
ST TOXAeCTBA MOAYYMAM chneumanbHoe HassaHue — PopMynul Cokpa-
WEHHOro yMHOXeHus. OHWU LIMPOKO WCNOAL3YIOTCR ANA NPeACTaBAeHWA
Lenoro BoipaXeHUA B BUAE MHOrOMNEHA U Pa3nNoXeHua MHOTOMNEHOB Ha
MHOXUTENN, B CTapmx KAaccax Bul HAYYUTECh NPUMEHATL UX B Npeod-
pazoBaHusx Gonee CNOXHbIX BuipaxeHwin. Jasepwaer raasy naparpad,
B KOTOPOM HaxoAAT NPpUMEeHeHWe Bce M3y4YeHHbe npasuna npeobpasopa-
HWA BbipaxeHWiA. Bbl HayuMTeCcb NPUBOAMTL MHOMOMNEH C OAHOW nepe-
MEHHON K BuAy, yAOGHOMY AN HAXOXAEHWS er0 3HAYSHWA C NOMOWDBIOD
KanekynaTopa.

ERE] S cosivn: M KBAQPAT PASHOCTH

32. Bo3BeneHue B KBaapart v B Ky6 cymMmbi
¥ Pa3HOCTU ABYX BbipaXeHWh

IIpsn yMEOMEeHAH MHOTOWICHA HA MHOTOWICH KAMALIM 4leE ONHOrO
MHOT09/IeHa YMHOMKAIOT HAa KAXANA YeH Apyroro. OfHAKO B HEKOTOPHIX
CAYYaAX YMHOMeEHEe MHOTOWIEHOB MOKHO BHIIOJHHTL KOpoie, BOCIOIb-
30BABIIMCE QOPMYAGMU COKPAULERROLO YMHONCEHUR.

BoseegémM B kBagpar cymmy a + b. #TOro OPEACTABHM BHIPANKEe-
Hue (a + b)? B Buge npouszeefeHna (@ + b)(a + b) B BHNOJIAEAM YMHO-
JKeHUe:

(@a+bf=(a+b)a+b)=a’+ab+ab+b2=
= a? + 2ab + b2,

Suavnar,
(a +b)2 = a2+ 2ab + b3. (1)

§ 12. Ksaapar Cymmbl 14 KBAApPAT PAa3HOCTY
6+ 163



TosxaecTso (1) HASEIBAIOT GopMYROL Keadpama cyMmbi. ITa GopMy-
JIa [IO3BOMISIET NMpouie BHIIOJHATE BO3Be/ileHMe B KBAZPAT CyMMH JOOLIX
ABYX BhIpakeHn#:

rm-'_mu—“mu-————_——_ﬂ————#“mnﬂ_
3‘

B «Hauanax» Epxanpaa copaBegIHBOCTE

paBeHCTBa

(a + b)2 = a? + 2ab + b
HPHU TONOKUTENLHEIX 3HAYSHNAX a U b HoKra-
38HA TEOMETPHYECKH C IOMOIOBID 4epTexa,
npupeféHHOro Ha pucyHke 70,

Boaseném B KBagpar pasHocTs @ — b, no-
AYIAM
@-02=(a-da-b)=a’-ab-—ab+ b=

= a2 - 2ab + b2.

3Ha4unrT,

Puc. 70 (a - b)? = a? — 2ab + b2, (2)

ToxgecTBo (2) Ha3WBAOT gopmyroit keadpama pasnocmu. QOHa no-
:monagr Opole BO3BOANTH B KBAZPAT PasHOCTh MIOGBIX ABYX BHIpa-
smeHui:

P L S N M. SN S S S SR U WRSYR SR SRR S i wm—" bl sl efl W il NS S W m—

1
| xsagpar pasmocTm ABYX BHpaskemmii pases Ksappary mepBoro |
| mpamenumycynnoenoenpomenemenepmmnnmpo- I
| ro BMpaMesnil mIIOC KBAIDHT BTOPOTO ‘BHPAIMERYIN. i

L——_“ _________ A v S iy Gk SR AL SENAE SR AR NN G AR SR

3aMeTHM, NUTO TOXAECTBO (2) MOXKHO NOJAYYUTL U3 ToxAecTnBa (1),
€CJIH NPeACTABUTH Pa3HOCTh G — b B Bufe cyMMH a + (—b):

(a - b =(a+(-b)*=a?+ 2a(~b) + (-b)2 = a? — 2ab + b2.
IIpusenéM npuMepsl NpuMeHeHH GOPMYN KBAADATA CYMMHE B KBaJ-

paTa pasHOCTH.
Opamep 1. BoszpenéMm B KBagpar cyMmy 8x + 3.

P Ilo popMyse KBAADATA CYMMEI DOJNYUYUM

Bx+8P=(8x)*+2-8x-8+3°=64x2+48x+9. <

NDpumep 2. BoapeaéM B KBagpar passocts 10x - y,

P BoCHOABIOBABIINCE TOXIECTBOM (2), mMOIyUuM

(10x -y =(10x)2 - 2 - 10x - y + y? = 100x% - 20xy + 2. <

m DopMynbl COKPALEHHOTO YMHOXEHWS



NDpumep 3. IIpeacTaBuM B BHAe MHOrowieHa BeIpaykenue (—ba — 4)2.

P Bripasxenue (—5a — 4)° TOKIeCTBEeHHO DABHO BhIpaxeHuIo (5a + 4)2.

HeiltcTBuTebHO, mpH JMI060M g 3HAUYEHMAMHM Bmpa)keHuit —5ag — 4

u 5a + 4 ABJAIOTCA TPOTHBOMOJIOKHBIE UMC/I8, & KBaAPATH HPOTH-
BOIOJIOKHEIX uMcesn paBHEI. IToayuaem

(-5a ~ 4)% = (5a + 4)* = 2542 + 40a + 16. <

Mpumep 4. YaopocTuM Buipaxcenne 2x(3 + 8x) — (4x - 0,5)%.
P 2x(8 +8x)-(4x - 0,5 =8x + 16x2 - (16x% - 4x + 0,25) =
=6x + 16x% - 16x% + 4x - 0,25 = 10x - 0,25. <
3Bas GopMyJEl KBaApATa CYMMBI M KBAIDATA PA3IHOCTH, HETPYAHO
BeIBeCTH QopmMynnl Kyba cymMMul u KyGa pasHocTn. MMeem
(a+bP =(a+bPa+b)=(a*+ 2ab + b?(a +b)=
= a® + 2a%b + ab?® + a?b + 2ab® + b? = a® + 8ab + 3ab? + b3,
CnexoBaTennHo,

(a + b)* = a® + 3a2b + 3ab? + b°. (3)
TosaecTeo (3) Ha3LIBAIOT DOpMYAON KYOA CYMMYL,

i gigle' e b MG S ek Sl e Al s Sy el bl AL il e WS S S TN W “‘—_u-nuntul

j Ky0 cyMMHu ABYX BHpayKeHnH paseH Ry0y NEPBOTO BRIPAXKEHAS ;
| OMIOC YTPORHHOE NPON3BeAeHES KBAAPATA MEPBOTO BRIPANKEHMS ;
| @ BTOPOrO LAKC YTPOSHHOE NPOH3BEAGHHE HEPEOTO BHIPAKEHAS 1
1 H KBAZDATA BTOPOrO ma0C Ky$ BTOPOTO BHIPAXKEHRH.

AHAJIOrMYHO MOYHO HOJYUYATH, ITO
(a - b)® = a® - 3a? + 3ab® - b. 4)
ToxaecTBO (4) HasLIBAIOT GOPMYROiL iKyba pasnocmu.

“-I“m“““—_“-“-ﬂm““-“mﬂh_“——-ﬂm_?

|] Ky6 pasROCTR ABYX BHIDa)keHH paBeR Ky0y HepBOTO BRIpaMe- |
{ HEA MHHYC YTPOSHHOe IpouaBe/leHHe KBAAPATA NePBOrO BHIpa-

| “REHHA U BTOPOIO LIIOC YTPOPHHO® NPOUEBEZERHE NePBOTO BHI- ,
| paKeHHA B KBAZDATA BTOPOTO MHEYC Ky0 BTOPOrO BLIPayKeHHA.

N onrren e o — ca—— ——— — ] —————— — Ay —— — e i ——

EBKNWUL — apeBHerpevyeckvin MaTeMaTvk, XHWBLWIWA Ha
pySexe IV—Ill 8B. A0 H. 3., ABTOP 3HAMEBHUTOrO TpakTa-
Ta «Havana», NOCBALEHHOrO 3NeMeHTapHOR reOMeTPUK,
Teopn 4Yucen. Oxkasan OrpoMHOE BAWAHWE Ha Pa3BATUE
MaTeMaTNKH.,

§ 12. Keaapar CyMmMmbt U KBaApaT PasHOCTA
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BaMmeTuM, UTO TOMAeCTBO (4) MOMKHO NOJAYUYHMTR U3 TOXAecTBa (3),

€CIX PasHOCTh @ — b npezicTaBuTH B BHAE CYMMEI & + (=b).

IIpumep 5. BoaBeaém B Ky6 cymmy 2x + 3.
> Hmeem

Cx+8)P=2x)+3(2x)2-3+3-2x-32+83%=
= 8x3 + 36x2 + B4x + 27. <

IIpumep 6. Boaseaém B Ky6 passocTs 3x — 5.
» Hneem

(3x—5)2 (3x)“ 3(8x)2-5+8:3x- 52 58 =
= 27x% — 135x% + 225x - 125.

JORaxueuus

799. IIpeacTaBeTe B BUAE MHOTOUJEHA:
a) (x+y)%; e) (9-y);
6) @~ 9% x) (a + 12)%
B) (b + 3)% 3) (15 - x)%
r) (10 - )% n) (b-0,5)%
") (y - 9)% k) (0,3 - m)%

800. Ilpeofpasylite B MHOrowaeH:
a) (m + n)?; o) (a — 25)%
6) (c - d)% e) (40 + b)%; (BN - -
B) (x + 9)% x) (0,2 - x)%;
r) (8 - a)%; 3) (k- 0,5). Puc. 71

801. C noMolbio pucyHKA 71 PaabACHUTE reOMeTpRUYECKHUHN cMBICT dop-
Myarl (2 — b)2 = a2 - 2ab + b? ana NONOKMTENLHLIX @ u b, yHOBTe-
TBOPHAIOLUIUX YCHAOBHIO g > b,

802. IIposeprTe, UTO pPABEHCTBO

nf+(n+2+(n+92=(n-12+(n+5)2+(n+"%+10
ggpno npu n = 3. Ilokaxure, YTO 3TO PABEeHCTBO BePHO NpH JIO-
M 7.
803. IlpeolSpaayiiTe BLHIpAKeHHe B MHOTOYJIEH:

a) (2x + 3)%; r) (5y — 4x)%; x) (0,8x - 0,5a)%;
6) (Ty - 6)% R) [Ea + - b] 3) (10c + 0,1y)°.

B) (10 + 8k)%; e) [ m- ZnT

DopMyNnEel COKPALLEHHOTO YMHOXEHMWA



804. Ilpeo6pasayiiTe B MHOTOWIEH:
- 2
a) (7 - 8b)% B) [—él-x - 3y) s 2 (0,1m + 5n)%;

2
6) (0,6 + 2x)%; ) (4(; + %b] : e) (12a - 0,8¢)2.

805. IIpeofpasyiiTe B MHOrOUJIEH:
a) (-x + 5)%; 6) (~z - 2)% B) (-n + 4)% r) (-m - 10)%.
806. N3 smipaxennit (y — x)%, (y + x)%, (-y + x)%, (—x + y)?, (-x - y)*? Bur-
6epuTe Te, KOTOPHE TOMXACCTBEHHO PABHK BhIPAMKEHHIO:
a) (x +y)% 6) (x - y)
807. Moxaxure TOXKIECTBO:
a) (a-bF=(0-a) 6) (—a— b =(a + b’
808. IlpeacTaskTe B BHAE MHOIOUJEHA KBAADAT ABYWICHA:
a) (-9a + 40)% B) (-0,8x — 0,5b)%; a) (0,08a - 50b)%;

2
6) (-1lx - Ty r) (—1% p+ 6q] $ e) (-0,5x - 60y)2.

809. IIpeoGpaayiiTe B MHOTOWJIEH:
a) (-3a + 10b)%; B) (8x ~ 0,3y)% n) (-0,2p - 10g)%
2
6) (-6m - n)%; r) [5a + 1—15b] ;e (0,8% - 0,1y
810. Hcnonpsya ¢GopMyJay KBaapaTa CYMME HIHM GOPMYJAY KBAaIpaTa
Pa3HOCTH, BRIYHCJIUTE!
a) (100 + 1)% B) 612; ) 999% x) 9,9%
6) (100 - 1)%; r) 1992 e) 702% 3) 10,22,
811. BrnoaHuTe BO3BEACHMe B KBAAPAT:
a) (-5 6 (T-y%% 8 (2a+bY 1) (-8p+gH
812, IIpeo6pasyliTe B MHOTOYJIEH:

2
a) (a2 - 3a)% B8) (c? - 0,7¢%2%; ) (1%(;5 + 802] ;
2
6) [%xs + 6x] ; r) (4 - 0,5y%)% e) (0,6b — 6Ob2)2,

813. IlpeacTaBrTe B BHAEe MHOTOUYJIEHA:
a) (@2-2b)% 6) (x*+3y*)% B) (7Ta®+12a); 1) (15x - x%)2,
814. 3aMeHUTE 3HAK * OAHOWIEHOM TAK, 9YTO0BI HOJYINBIICECH PABEHCT-
B0 GRLTIO TOXIAECTBOM:
a) (x+ 2b)2 =a?+ 4ab + 4b%; r) (*—9¢)2=86a%- 108a%c +81c%;
6) (3x+ %)2=9x%+6ax +a%; o) (5y ++)2=25y% + 423y + 0,16x%;
B) (* —2m)2=100-40m+4m?; e) (8a+2,5b)2=9a%+ 6,25b% + «.

§ 12. Keappar cymmsl 4 KBaApaT pasHOCTH
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818, Ympocrure nmpamenne
a) (12a-1)°- B) 121-(11-9x)*; &) b2+49-(b—-T)%
6) (2a +6b)2— 24ab; r) asb?—(ab-T7)% e) a!-81-(az+9)2%

816. IlpeacTaBhTe B BUje MHOTOYJIEHA:
a) 18a + (a - 9)%; B) 4x% — (2x - 3)%;
6) (5x - 1) - 25x2; r) (a + 2b)% — 4b%,

817. YupocTuTe BHIpAKEHHE!
a) (x-32+x(x+9) r) b-4PR+ (b -1)2-b)
6) (2a + 5)% - 5(4a + 5); ) (a+3)B-a)y-(a-1)%
B) 9b(b - 1) - (3b + 2)%; e) (6+2y)(y-3)-(5-2y)°

818. YnpocTuTe BHIpasKeHHe W HafiguTe ero sHaveHHe:
a) (x - 10)2 ~ x(x + 80) mpu x = 0,97;
6) (2x + 9)° — x(4x + 31) upu x =-16,2;
B) (2x + 0,5)® - (2x — 0,5)* mpu x = -8,5;
r) (0,1x - 82+ (0,1x + 8)% npu x =-10.

819. PemuTe ypaBHeHNE:
a) (x -6 ~-x(x+8)=2; B) yy-1)~-(y-5y=2;
6) Ox(x+8)-(8x+1¥=1; r) 16y(2 y)+ 4y - 5)2- .

820. HaiinuTe xopeHr ypaBHEHMA:
a) (x-58)2—x2=3; B) 9x2-1-(8x-2)2=0;
8) (2y + 1)° — 4y° = 5; r) x+ (5x + 2)2=25(1 + x?).

821, IIpeacrasbTe B BHAe MHOIOWJIEHA BhbIpaskeHHE:
a) 7(4a - 1)%; r) 8(a - 1) + 8a;
8) -3(5y — x)% x) 9%2-44+6(c—-2)%4

2
B) —10{%!} + 2] 3 e) 10ab — 4(2a - b)® + 6b2,

822, IlpeoGpasyiiTe B MHOrOYJIEH BEIpAKCHHE:
a) 5(3a + 7)3% B) -3(2 — x)2— 10x;
6) —6(4 - b)?%; r) 12a2-4(1 - 2a)® + 8.

823. IIpeAcTaBhTe B BUAS MHOIOYJICHA!

a) a(a + 9b)%; B) (a + 2)(a - 1)3%

6) 6x(x? + 5x)%; r) (x —4)(x + 2)2
824. NoxaxuTe TOMKAECTBO:

a) (@ + b)Y+ (a-b)P=2(a®+d?);

6) (a + b)° — (a — b)® = 4ab;

B) a2+ b%=(a + b)® — 2ab;

r) (@ + b2 - 2b(a+b)=a®- b

[825.] Moxaxure Toxnaectso Nuodanra (III B.):
(a® + b)) (e? + d?) = (ac + bd)® + (ad - be).

cDODMyJ'IbI COKPaWEHHONo YMHOXEHWUA
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826. IIpu xaxoM 3Ha4YeHHH X:
a) KBAApAT ABYUJeHa X + 1 Ha 120 Goabme xBaApaTa ABy4IeHA X — 3;
6) kBazpat ApyuneHa 2x + 10 B 4 pasa DoJasIme KBajApaTa ABYYIeHA
x - 57

827, Toasayace Gopmynoii xKyba cymMmui, npeobpasyiiTe B MHOrOGJIEH
puipa:keHne: a) (a + 2)3; 6) (2x + v)% B) (a + 3b)°.

828. ITonwssysck ¢popmysolt Kyba pasHOCTH, npeobpasyiiTe B MHOTOTIEH
Bripaskenue: a) (b —4)% 6) (1 - 2¢)%; B) (2a — 3)°.

829. YnpocTHTe BEIpaKEHUE:
a) {x + 8) — (x — 3)%; 6) (a — 2b)® + 6ab(a — 2b).

830. 3annmuTe B BHAE BHPANKEHHA:
a) pasHOCTL KBAADATOB 2m u Tn;
6) xBagpaT pasHOoCcTH X U 8y;
B) YTPOEHHO¢ Mpou3BejeHme 8a u b?;
r) NpoM3BeAeHHEe CYMMbI @ B b M HX DASHOCTH.

831. PasnoxxuTe Ha MEOMHTeIM MHOroujaeH ad + 2a + a2 + 2.

832. s nyHkT0oB A M B, paccrosaHHe MeXAy Korophimu 1020 kM,
OTOPABHJAHCE OAHOBPEMEHHO HABCTpeYy APYT APYry ABa moesaa,
NpHYEM CKOPOCTH OAHOro Gbija Ha 10 KM/4 Goabine CKOPOCTH APY-
roro., Yepes 5 u moesga, emé He BCTPETHBIIMCE, HAXOAHJIHChH HA
paccroagun 170 kM apyr ot apyra. Haligzure cxopocTE 1moesmoB.

33. Pa3noxeHume Ha MHOXMUTENU ¢ NOMOLLLIO
dopmMyn KBaapaTta CyMMbl M KBaapaTa pPa3sHOCTM

PopMyIbl KBALDATA CYMME 1 KBAJDATA DPASHOCTH HAXOZAT NPHMeHe-
HHUE He TOJBKO LI BOSBeACHNA B KBAAPAT CYMMH M DA3HOCTH, HO H JUIA PA3-
JIOYKEHHA HA MHOYKHTeIN BHpaxenun suga a2 + 2ab + b* u a? - 2ab + b2,

HeficTBUTEI HO, MOMEHAB MECTAMH B 9THX QOopMYyJax JEBYyIO U npa-
BYIO UACTH, MOXYYMM

a’+2ab+b% =(a+b)?; a?-2ab+b*=(a->b)>

IIpuBeaéHANE PABCHCTBA MOKAJBIBAIOT, UTO TpéxuneH a? + 2ab + b?
NMOXMHO HNpPEeACTAaBATE B BHAe npousBefenua (a + b)(a + b), a TpéxureH
a? - 2ab + b® MOXMHO NpPeACTABUTL B BUAe NponsseaeHnit (a — b)(a - b).

Hpumep 1. IlpeacraBum TpéxuneH 9x% + 30x + 25 B BUAe KBaapaTa
ABYYJICHA.

b TlepBoe caaraeMoe mpeAcTABAAeT cobOH KBampaT BhIpayKeHUA 3X,

Tperee — KBazpar umcaa 5. Tak kax BTopoe cjaraeMoe PaBHO

§ 12. KBappat cyMMbl ¥ KBaapaT PasHOCTK
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YABOSHHOMY mpon3BeAeHnIo 3x K 5§, TO 3TOT TPEXUNEH MOMHO Impea-
CTABATH B BHAC KBaADATA CYMMLL 3x m 5!

9x*+30x +25=(3x)2+2 -3x -5+ 52=(8x + 5) <

Mpumep 2. PasnokuM HA MHONHATEAM TpéXuieH a2 ~ 20ab? + 10044,
P 3zeck MOXHO NpUMeRHTH GOPMYJIY KBALDATA PAZHOCTM:

a® — 20ab? + 1006 =
=a?2-2-.a-100% + (10b%)2 = (a — 10b%)2 = (a - 10b%) (a - 10b2), <

833. IIpeacraneTe TpEXU/eH B BUAe KBAAPATA ABYWIeHA:

a) x2+ 2xy + y%; B) a?+ 12a + 36; a) 1-2z2+2%

6) p?- 2pg + ¢% r) 64 + 16b + b%; e) n®+4n+ 4.
834, TIpeacTapbTe TPEXU/IeH B BHZAe NMPOHU3PEACHHA ABYX OAMHAKOBHIX
T MHOMHTexNel:

a) 4x% + 12x + 9; r) imz + 4n% - 2mn;

6) 25b% + 10b + 1; x) 10xy + 0,25x2 + 100y%;

B) Ox® - 24xy + 16y%;  e) 9a® — ab+ %bz.

835. IIpeofpaayiitTe Tpéxusen B KBAAPAT ABYUJICHA:
a) 8la®~18ab+b? B) 8ab+b2+16a?; a) b2+ 4a2-4ab;
6) 1+y2-2y; r) 100x%+ y?+ 20xy; e) 28xy+49x2+4y%.
836. ITocTaBbTe BMeCTO 3HaKa + TaKol oAHOUNEH, YTOOH TPEXTICH MOK-
HO GHIIO NpeACTABUTE B BUAe KBAJDATA ABYUJIEHA:

a) * + 56a + 49; B) 25a% + « + ‘—ltbz;

6) 36 — 12x + *; r) 0,012 + % + 100c2,

837. Boymure BMeCTO 3HAKA * HEJOCTAIOIIHEe OXHOJIEHH TAK, YTOOH
NOJYYHIOCE TOMALCTBO:
a) (*+ 282 =%+ 12ab + #; 6) (8x + %) = » + » + 49y2,

838. 3aMeHNTe 3HAK * TAKHM OAHOWIEHOM, UTOOH IIOJYIEHHOE BRIpasKe-
HHe MOXHO OGBJIO NIPeACTABMTEL B BHAe KBAApATA ABYUYJEHA:
a) b2+ 200 + #; B) 16x? + 24xy + %;
6) *+ 14b + 49; r) = — 42pg + 49¢°.

839. IlpesncTaBkTe TPEXUYAEH B BHIe KBAAPATA JBYUJICHA MM B BHAE BHI-
paskeHHdA, TPOTHBONIOJIOMKHOTO KBAAPATY ABYHJIEHa:
a) -1+ 4a - 4a?; r) —44ax + 121a? + 4x2;
6) —42a + 9a? + 49; ) 4ded ~ 2602 - 0,164%;
B) 24ab - 16a2 - 9b2; e) -0,40x2 - 1,4xy — 2.

Dopmynbi COKPALUEHHOTD YMHOXEHWA
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840. Haliaure 3EaueHMe BRIpaM(CHUS:
a) y¥*- 2y + 1 npu y = 101; -11; 0,6;
6) 4x% - 20x + 25 npn x = 12,5; 0; -2;
B) 25a% + 49 + 70a npu ¢ = 0,4; -2; -1,6,

841. Bepro au, 4To np# mOGHX 3HAYEHHAX X!

a) x2+ 10> 0; 6) x%+ 20x + 100> 07
842, CpaBHuTe ¢ HYNEM JHAYEHHe BHIPAKCHHA!
a) x2 - 30x + 225; 6) —x2 + 2xy - 3.

843. IlocTaBeTe BMECTO MHOrOTOUMA KAKON-IMb60 M3 IHAKOB 2 HAM
Tak, YTo0K NOJAyYMBIOeeCcH HepaBeHCTRO 610 BepHO npH Jd0loM
3HAUCHHUHN X:

6) 16 +8x+ x2...0; r) -x2+ 18x - 81 ... 0.
844. IIpeacTassTe BHIpa)KeHHEe B BHJAE KBAADATA ABYYJEHA, €CAH 3TO
BOSMOMCHO! . . .
1., . 1.2, 2 1 2,
a) rkd +3x+9; r) ik +15xy+25y ’
6) 25a% - 30ab + 9b%; ) 10052 + 9¢? — 60bc;
B) p - 2p + 4; e) 49x% + 12xy + 64y°.
845. IIpeobpasyiiTe BhIpaxieHue B KBAADAT JPYUJIEHA:
a) x4 — 8x2y? + 16y%; 5) -i—a’ + 2ab% + 4b%;

6) %x‘ + 2x2%g + 16a%; r) a®x® - 2abx + b2.

846. Pa3no:xuTe HA MEHOMCHTEJIH TPEXWIeH: 1
a) 4a® - 4a%b% + b4 6) b® - a%* + Za“.
[847.] Hoxaxure, 4To Tpu di060M 3HAYEHHWM X MHOrouneH x2+ 6x + 10

UpHAHMAET ODOJOKHUTEJNbHEIe 3HAYECHNA.

JTlorasxuTe, 4TO BLIDA’KeHAMe UPHMHHMMACT AHULIL HOJMOKHUTENAbHLIE
SHAYEHHA:
a) x2+ 2x + 2; B) a®+ b2 -2ab+ 1;
6) 4y -4y + 6; r) 9x2+ 4 - 8xy + 4)°.

|849. ITpounTaiiTe BHIpAMKEHUE:

a) (a - 10b)%; 6) a? - (10b)% B) (@ + 10b)(a ~ 10b).
|850. SanumuTe B BuAe BHIpAXKeHHUA:

a) KBAADAT CYMMH 3a u 'f;‘b;

6) cymmy xBagpatos 0,5m 1 5,3n;
p) npouspexenme 0,6x? u 9y2,

§ 12. KpagpaT CYMMBl U KBAAPAT PasHocTu
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851. IlpeacTAERTEe B BUAEe MHOTOUYISHA:
a) (x2 + 4xy — ¥>)(2y — x); B) (a® - 4ab + b*)(2a - b);
6) (3 - a)(a® - 4a® - 5a); r) (x - p)(x? + px + p?).
852, IlpeacTaseTe BHIpAMKeHNe B BHAEC KBajpaTa OZHOUJIEHA:
a) 4xi; B) 36m®; n) 9av?;
6) 0,25a%; r) ab4; e) 0,16x%4,
853. TIpeoBpaayiiTe B MEOTOUNEH BHMpaxenne: a) (3 + a)¥; 6) (x — 2)8.

KoHTPONbHLIC BONPOCLI U 3anaHne

Hanuwute ¢opmyny keappara cymmul. lposeauTte AOKA3aTENLCTEO.

Hanuwwwure ¢popmyny ksappara pasHocTu. lNposeaute A0KasaTenbeTso.
MpusenuTe Npumep TpExYNEHa, KOTOPLIA MOXHO NPeACTasnTb 8 BuAe
Keagpata CyMMbl.

MpueeauTe NpuMep TPEXYNEHA, KOTOPLIN MOXHO NPEACTAaBUTL B BUae
KBaopara pasHocTH.

Hanvwure ¢opmyny xyba cymmel. BoaseguTe 8 kyG asywneH a + 2b.
Hanuwute popmyny kyba pasHocTu. Bossegute 8 ky® asyuneH 3x — y.

34. YMHOXeHMne pa3HOCTU ABYX BbipaXeHWH
Ha X Cymmy

PaceMoTpuM elné ofHy GOPMYyNY COKPAINEHHOTO YMHOMERUS, ¥ MHO-
SKMM DAIHOCTH G — b Ha cymmy a + b

(a-ba+b)=a%+ab-ab-b2=a%- b2

3aagnT,
(a-b)(a+b)=a2-b% (1)

ToxaecTBo (1) D03BOAACT COKPAINERHO BHIMONHEATE YMHOMEHHE PA3-
HOCTH JI00RIX ABYX BRIDAKeHUI HA HX CyMMYy:

nponsnenennepaanocmgnyxnﬁpmmﬁnnxcymupuno !
]paanmnnaapamnmxmpamenni. _ i

i AR ek el SR VL NS SR ABETA S WA TEEWE IS AEN D SEMA GEEE CHEES ALY SENN S BN Sk W SN Sl W e,
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IIpuBenéM npuMepH UpuMeHeRUs dopmyan (1).

IIpuMep 1. YMHOXKHMM PasHOCTL 3X — Ty Ha cyMMy 3x + Ty.
P Bocnonp3oBaBIINChE TOXAecTBOM (1), moayunm
Bx - Ty Bx + Ty)=(8x)2 - (TyP =922 - 49y%.

IIpumep 2. IIpeacTaBuM B BHAC MHOT'OWICHA HPOMAaBeAcHHE
(5a2 - b?)(5a2 + b3).
P IIpumenns ToxzecTBo (1), moayuuM
(5a2 - b%)(5a2 + d%) = (5a?)? — (b%)? = 25a* - bS. <«

IIpumep 3. IlpeAcTaBMM B BHAE MHOIOWICHA IDON3BEACHUE
(-2a - 9¢)(2a - 9¢).
P BriHeceM B BeIpa)XeHuu —2a — 9¢ 3a ckobku -1, Torza

(-2a - 9¢)(2a — 9¢) = (-1)(2a + 9¢)(2a — 9¢) =
= —((2a)? - (9¢)®) = —(4a2 - 81¢2) = 4a? + 8lc2.

IlpeofpasoBaEre MOMKHO BHIIIOTHHTL HHAYE:
(-9¢ - 2a) (8¢ + 2a) = (-9¢)® - (2a)? = 81c® - 4a2.

Opumep 4. Yopoctum Bepaskenue 6,5x2 — (2x + 0,8)(2x - 0,8).
p Hmeem

6,5x2 ~ (2x + 0,8) (2% ~ 0,8) = 6,5x — (422 - 0,64) =
=6,5x% - 42% + 0,64 = 2,522 + 0,64. <

JORaXHeHRA

&4_; BHIOOJTHNATEe YMHOMKeHUEe MHOTOUYNCHOB:
a) (x-y)(x+y) 1 (2+3)(x-3); x) (n—3m)(3m + n);
6) P+ @-9q) A) 2x-1)(2x+1); 3) (2a-3b)(3b+ 2a);
B) (p—-5)(p+5); e) (T+3yBy-17); u) (8c+ 9d)(9d - 8¢).

855. BrimoannTe yMHOMXKeHMe: a b

a) (y - )y + 4) - e 2 e

6) (- (7 +p)

B) (4 + 5y)(Sy — 4);
) (Tx - 2)(Tx + 2); o
n) (8b + 5a)(ba - 8b);

e) (10x — 6¢)(10x + 6¢).

858. C momMommio pucyHKa 72 pasbacHm-
Te reoMeTpudeckHit cMuIca GopMyIR
(@ -b)(a +b)=a%—- b ana momomu- -l
TeNIBHBIX @ B b, YAOBIETBOPHIOMIAX
YCIOBHIO a > b, Puc. 72

& 13. PasHocte keagpaToB. CyMma n pasHocTb kybos
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837. IlpeacrasbTe B BAe MHOrOUNEHA NPORIBEACHHE:

a) (x2 - 5)(x%+5); e) (a® - b2)(a® + db?);

6) (4+y*) (2 - 4); x) (cA+ d2)(d?-cY);

B) (9a - b*) (b2 + 9a); 3) (5x%+ 2y%) (5x2 - 2y°);

) (0,7x + ¥*)(0,7x - y2); 7) (1,4¢-0,7y%)(0,7y% + 1,4¢);

a) (10p%-0,3¢%)(10p%2+0,3¢%); k) (1,3a°-0,16%(1,3a%+ 0,1b%).
858. BuumuTe BMecTO 3HAKA * OAHOWIEH TAK, YTOOH MOJAYUHIOCE TOXK-

ZIeCTBO:

a) (2a + %)(2a — *) = 4a% - bv*;

6) (x — 3x)(» + 3x) = 162 - 9x%;

B) (x - BY(%* + %) = 1216" - b5;

r) m* - 225¢1° = (m2 - #)(* + m?).

859. IIpeacTaEbTe B BUAE MHOrOWIEHA:

a) (3x%-1)(8x% + 1); &) (0,4y® + 5a%)(5a? - 0,4y°);
6) (5a — ¥®)(b® + 5a); e) (1,2¢2 - 7a?)(1,2¢% + 7a?);
B) (§m3+ln3)(§m°--l—na} ) [Ex+y“](y5—§x)'
7 4 7 14 ) 8 8" )
11 4)(2 1), 15 PO |
r) [-1—5 - -s-p“)[gp“ + EJ' 3) (7 pt 0,01](0,01+ 7 p“].

860. Halianre sHaueHHe BHDAKEHNA:
a) (100 - 1)(100 + 1); r) 201 - 199; x) 1,05 0,95;
6) (80 + 3)(80 - 3); Z) 74 - 66; s) 60,1 - 59,9,
B) 64 . 56; e) 1002 . 998;

861. Haliaute 3RaueHHe NPOH3BEASHRA:
a) 52 . 48; r) 2,08 - 1,97; x) 9,7-10,3;
6) 37 - 43; a) 17,8 -186,7; 3) 50,2 .- 49,8;
B) 6,01 . 5,99; e) 29,8 . 30,2; n) 4,6 - 5,4.

862, IIpeacraBrTe BLIpa;KeHHE B BHAe MHOTOWIEHA, MCNIOABAYA COOTBET-
CTBYIOINYI0 GOPMYARY COKPAMISHHOIO YMHOMEHKA:
a) (- +x)(x + )k r) (x +y)(-x-y)
6) (—a+b)(d-a) R (x-yy - x)
B) (-b-c)d-c) e) (~a - b)(-a - b).

863. TIpeacTapbTe B BHAS MHOTOYJICHA:
a) (-8xy + a)(8xy + a); r) (-10p + 9)(9 - 10p%);
6) (-1 — 2a?b)(1 ~ 2a2b); x) (0,2x + 10y)(10y — 0,2x);
p) (12a% — 7x)(~12a® - Tx); e) (1,1y - 0,3)(0,3 + 1,1y).

864, BHOOJHHTEe YMHOXCHUE;
a) (~m2+ 8)(m? + 8); B) (6n? + 1)(-6n% + 1);
6) (5y - y*)(¥* + 5y); r) (-7ab - 0,2)(0,2 - 7abd).

DOPMYNbl COKPALLEHHOrO YMHOXEHWA

174



887.

869.

870.

871.

872,

878.

. HaligapTe Hanboaermee sHAYCHNE BRIDAKCHHN:

a) (7 — 6x)(T + 6x); B) [% - 2y](~31- + 2y];

6) [4-%::)(%“4]; r) (4a+1%)(1%—4a].

Haiigute HanGoarmwee HANU HamAMeHLIDEe JHAUYCHHE BLIPDAYKeHMA,
€CJH TAKOE 3HAUEHHE CYIIECTBYET:
a) (ba —0,2)(0,2 + ba); B) (13a - 0,3)(0,3 + 13a);

6) (12 - Ty)(Ty + 12); r) (10 — 9m)(9m + 10).
l'Ipe,qc'rth're B BHIOe MHOIOUYNEeHA:

a) 2(x - 3)(x + 3% r) -3a(a + 5)(5 - a);

6) yly +4)(y - 4); m) (0,5x — 7)(7 + 0,5x)(—4x);

B) bSx(x + 2){(x - 2); e) -5y (-3y - 4)(3y - 4).

IIpeAcTaBbTe BHIpaXKeHHe B BUAe MHOrOWJIeHA:
a) (b + a)(b - a)s B) (a - 4)(a + 4)%;
6) (x +y)Y(y - x); r) (8p + 1)*(1 - 3p).

BrnoJsHENTE YMHOMEHHE!

a) (b- 2)(b+ 2)(b° + 4); m) (x - 3% (x + 3)%
6) (3~ ) (38 +yN9 + ) e) (y+ 42y - 4%

B) (a%+1)(a + 1)(a - 1); x) (a - 5Y(5 + a)’
r) (¢t + 1)(c? + 1)(c® - 1); 3) (c + 4)2(4 ~ ¢)%.

VYnopocTHTe BRIpaskeHue:
a) (0,8x+ 15)(0,8x~15)+0,36x2; r) (8a—-1)(3a+1)-17a%;

6) 5b%2+ (8 - 2b)(8 +2b); o) 100x2-(5x—4)(4+ 5x);
B) 2x2-(x+1)(x~1); e) 22¢2+(-8¢c~T)(8c-T).
VYopocture:

a) (% - y)(x + y)(x” + y?); r) (83m - 2)(3m + 2) + 4;

6) (2a + b)(4a® + b?)(2a ~ b); R) 25n% — (7 + 5n)(7 - 8n);

B) (¢ + b)(c® - &)(c® + b2); e) 6x2 - (x - 0,6)(x + 0,5).

JoxamnTre, YTO KBAApPAT AWNOG0TO REAOTO YHCIA Ha exuEuUnRy Gosab-
e NPON3BeJeHHA NPeIBIAVINErO M INOCAEAYIOLIErO NEeJBIX YHCeJN,

¥npocTHTe BHIpayKeHUE:

a) (x—2)(x+2)-x(x+ 8);

6) m(m-4)+(3 - m)(8 + m);

B) (4x — a)(4x + a) + 2x{(x - a);

r) 2a{a + b) - (2a + b)(2a - b);

n) (ba — 8¢c)(ba + 8¢) - (7¢c — a)(Tc + a);

e) (4b + 10¢)(10¢ - 4b) + (B¢ + 2b)(5¢ + 2b);
) (8x — 4y)¥ — (8x - 4p)(3x + 4!);

3) (2a + 6b)(Bb - 2a) — (2a + 8b)°.

§ 13. PaaHocTb kBagpaTtos. Cymma 1 pa3HOCTb Kyboe
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878.

879.

881.

(Hdas paGombt 8 napax.) Jowkaxure, 4T0 CyMMa HOPON3BEACHHS
TPEX MOCNEeAOBATEBHHX LEJHIX YHCEJ M CPeAHero M3 HUX DABHA
Ky0y cpeamero uncJa.

1) IlpoeephTe yTBepKAeHHe HA mpuMepe umcen 19, 20, 21,

2) CocraBbTe BRIpaXKeHHe, 0003HAYHEB Uepes p OZHO H3 PTHX THCEJ,
H BHINOJMHUTE NpeobpasoBaHUE COCTABAEHHOTO BhIpaxeHHA. OZHO-
My yUallleMycs pexoMesayeM 0603HAUYNUTEL uepe3 p HAHMeHbIIee H3
yuces, a APYroMy — cpejHee M3 dHuce.

3) IlposeprTe APYr y Apyra HOPaBUJAbHOCTL MNpeobpasoBaHMK
U CPABHHUTE UX CAONKHOCTE,

YopoeruTe BhIpaskeHue:

a) Ba{a-8)-3(a+ 2)(a - 2);

6) (1-4b)4b+1)+6b(b - 2);

B) 8p—-q)g+8p)-(p+ )P -9

) (2x - TY2x + Ty) + 2x - TY(Ty — 2x).

PemuTte ypaBHeHHE:

a) 8m(l +2m)-(4m + 3)(4m - 3)=2m;
6) x—38x(1-12x)=11 - (5 - 8x)(6x + 5).
Hailinure KOpeHL YpaBHeHHA:

a) Bx-1)O0x+1)-4xBx + 2)=-1;

6) (8-9a)a=-40 + (6 - 3a)(6 + 3a).

IlpeacTaBbTe BRIPA’KEEHe B BHAE KBAJADATA ABYUJCHA:
a) 1 - 4xy + 4x2y% 6) iazbz +ab+ 1.
JoxacuTe TOMAECTRO:

a) (a + b)® - 4ab = (a - b)%;

6) (a - b)®+4ab=(a+b)%

B) (x + 8)® + (x — 8)° = 243 + 54x.

Pasnoxxure HA MHOXKHTEIH:

a) 2abec? - 3ablc + 4a?bc; B) —15am3nt — 20amin®;
6) 12a%xy® - Baxys; r) —-28b4cSy + 16b%c8y5.
PemuTte ypapHeHUE: 3 )
x—-2_x 4 —8x-1, .

a) 2x- == 26 r) 6 — 24

x+1 _3x+1 _5-% .

1-y _¥ . . 4+ 2x = x—

B) 7 +y—2+3, e) 0,5 3 x-10.

Dopmynsl COKPALLEHHOrO YMHOXEHUA
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882, Co crammuit M u N, paccroanne Mexxay xKoTopeiMu 380 KM, oaHO-
BpeMeHHO HABCTPeYy APYr' APYTrY BHINJM ABa noe3aa. CKOpPoOCThL Ho-
e3fla, OTOPABMBIIErOcs co crasnuu N, 6sna Goabme cKOpOCTH APY-
roro moesga Ha 5 KM/4. Yepes 2 u mocie OTOPABIeHHSA NOE3XAM
OCTABANIOCE HPOATH A0 BeTpeuHn 30 kM. HailauTe cKOpocT: MOE30B.

35. PaanoxeHue pa3HOCTU KBaaparos
Ha MHOXMTEeNMn
B roxaectee (a — b)(a + b) = g - b®> moMenaeM MeCTaMH IpPABYIO M
JAeByI0 yacTH, Ioayunm
~b2=(a -b)a+Db).

3T0 TOXZeCTBO HASHEBAIOT Gopmyaolt pasHocmu rkeadpamoe. Eé
IPHMEHSAIOT AJS PDA3OXEHHUA HA MHOKUTENHU PAIHOCTH KBAADATOB JIIO-
OBIX ABYX BEIpAa)KeHHI;

! PAsSHOCTH KBAjAPATOB ABYX nupamem pamnga nponamenm |
lpmocmsmmpnmminnxwm S . i

l-———u—n-—“—-—_—' ——————— . D S ST V. SN SN SFUR M ——

IIpnBeaéM npyuMepnl mpuMeHeHus GOPMYALL PASHOCTH KBAJADPATOB.

NMpramep 1. PasjoKuM Ha MHOMKHTeNH Bhipaxenue 36 — a?.
P Tax kax 36 = 62, To
36-a2=62—-a=(6-a)6+a). <

IIpamep 2. IIpeacTaBUM B BAAe MPONSBeACHHMA ABYWIeH 49x% — 16y5.
p Hdannniit AByUNeH MOKHO OIPEACTABATE B BAAe PA3HOCTH KBAAPATOB.
IMoayaum
49x2 — 168 = (Tx)? - (4y%)2 = (Tx - 4y®)(Tx + 45%).

JopaxHenus

883. PasnoxuTe Ha MHOMCHTeIA MHOTOYICH:

a) 22 -y% r) m?-1; x) p? - 400; K) b® - -g;
6) ¢% — 2% ) 16 - b2 3) y2-0,00; @) -1?3 - n?;
B) a? - 25; e) 100 - x%; u) 1,44 - a?; M) % - p2.

§ 13. Pasnocte kBagparos. Cymma 1 pasHocTb KyOOoB
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884, Paano:xnTe Ha MHOMHTEIH!

a) 25x2 - y2 ) 9m? - 16n%; n) 9 - b2

6) -m? + 16n?; e) 64p* - 81¢%; K) 4a2b? - 1;

B) 36a% - 49; x) ~49a? + 1602 ax) p? - a%?;

r) 64 — 25x2; 3) 0,0112 - 4m?; M) 16c2d2 — 9a2.
% IipencraBbrTe B BHAe NPOM3BeACHHA:

a) x2-64; r) -81 + 25y% xK) x2y2 - 0,25;

6) 0,16 — ¢%; Z) 14452 - ¢2; a) ¢2d? - a%

B) 121 - m?; e) 0,64x% - 0,49y n) ax? — 432,

888. Braucanre:

a) 472 - 372 B) 1262 - 742; a) 0,8492 - 0,1512;
2 2
6) 582 -63% ) 21,82-21,2% o) (55] - (4%) .
887. Haitaure 35avenue apobm:
36 . 79% - 65 532 - 272 532 — 322
Vw10 9w Drse P er-at
888. Haitaure amaveHne BHIpamceHHUA: 262 - 192
2_ 212 2 _ 2, -1,
a) 412 - 312 B) 2562 - 156%; m) 5@ - 16°
6382 - 272

2 _ 24 2 __ 2. — ¥
6) 76°-24% 1) 0,788 -0,217% ) go—arr.
889. Paanxoxute HA MHOMHTENH:

a) x*-9; r) ¥ -p4 x) bt - yl0; K) 8 - d%

6) 25 - nt; n) cb - ds; a) mb - n% a) a* - 18;

B) md - a2 e) x® - at; H) a* - b%; M) 81 - b4,

890, Pemnre ypapHeHUE:
a) x2-16=0; r) a*-0,26=0; x) 4x2~9=0;
6) y2-81=0; n) b2+ 36=0; a) 25x2-16=0;

n)%-x’ao; e) 2-1=0; n) 8123+ 4=0.
891. Peminre ypapHeERe:

a) m2-25=0; B) 9x2-4=0;
6) x2-36=0; r) 16x% - 49 =0,

892. IlpeacTaBRTE B BHAE NIPOU3BEJCHUM:

a) ¢% - 9x4; r) a't-1; x) 16m2y? — 9n4;
6) 100y2 - af; ) 0,86 — xiy4; 3) 9x%y* —- 10022;
B) 4x4 - 25b%; e) 4a? - bSc%; ) 0,81p°m* - 0,01x2.

DopMyNbl COKPALLEHHONO YMHOXEHWA
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893. PaanoxuTe HA MHOKHUTENN:
a) 64 - y4; r) 26mé - n%; x) 64 — a'd;
6) x2-cb x) 1 - 49pio; 3) 16b%ct® - 0,25;
B) a*- bs; e) 4y% -~ 9a*; u) 81x%2 - 0,36a2.

894, IlpencraBrTe BHIPAYKEHHE B BHAe NPOH3BeJeHNA:
a) (x+3)%-1; B) (4a - 3)2 - 16; ) (5y — 6)* — 81;
6) 64 - (b + 1)% r) 256 - (a+ Ty e) 1-(2x-1).

895. Paanoxxure Ha MHOXHTEIH:
a) 92 - (1 + 2% r) (5a - 3b)? - 25a%;
6) (8c - 5)% — 16¢2; D) (—2a2 + 3b)? — 4a*;
B) 49x% - (y + 8x)% e) b — (x — 4b%),

898. IlpeacrapsTe B BHIe NPOH3BEACHUA:
a) (2b - 5)% - 36; B) (4-11m)-1; x) (bc - 3d)? - 9d%;
6) 9 - (7 + 3a); r) p2-(2p +1)% e) at — (9b + a?)?.

897. IipeacTrasrTe B BMjEe NPOM3BeAeHNA:
a) (2x + y)® - (x ~ 2p)%; B) (m + n)? - (in - n)%;
6) (a+ b -+ r) (4c - x)? = (2¢ + 3x)%.

898. a) Moxaxure, uTo NpH AOGOM HATYDANLHOM N 3HAUEHUE BRIDAXKE-
nus (4n + 5)% - 9 gemnrea na 4.
6) JoxaxkuTe, 9TO NpH J1000M HATYPAJILHOM Nt 3HAYEHHE BHIpAYKEe-
uus (n + 7) — n® peaurea Ha T.

899. Ha cropoHax npamMo BHHKA IOCTpOe-
Hbl KBAApaTH! (pHC, Tg). IInomazar opHOrO
KBagpara HA 95 cM? Goabine maoImaAM ApPY-
roro, Haitaure nepumMerp NpAMOYTrOJILHHUKA,
€CJIM H3BeCTHO, YTO AJMHA NMPAMOYTIOJbHH-
Ka Ha § cM Gojabllle €ro MIRPHHE.

900. (3adaua-uccnedooanue. ) BepHo 11, YTO €CaK
P — OpPOCTOe YHUCIO0, 6onbIee TPEX, TO 3HA-
yeAue Bupaxenua p? — 1 xparno 12.

1) IIpoBeprTe NPABHABHOCTE YTBEDKIACHHUSA
HA KOHKDeTHBIX IPUMepax.

2) Pasnosxure MHOrowreH p? — 1 na Muoxkurenu. O6cyaure, moue-
MY DOJYYeHHOE NPOM3IBeACHME KPATHO 4,

3) OGcyauTte, moueMy NOAYYEHHOP HNPOM3BeIeHHE JeJMTCA Ha 3.
4) CpenafiTe BRIBOJX.

901, IlpeacTaBrTe B BHAe Ky(a oZHOUWICHA BRIpAKERUE:
a) 27a% B) 8b%; ) —27a8x8;
6) -8m?; r) —-64p%; e) 64a%x°,

§ 13. PaanocTte kBagpaToB. Cymma U pasHOCTs KyGoB | 179



180

902. IlpeacTaBbTe MHOTOUJIEH B BHAE KBAAPATA ABYYJICHA WM BHIpaxe-
HUSA, OPOTHBOIIONOKHOIO KBAAPATy .n,ny'mena
a) 0,25x% — 0,6xy + 0,3y%  B) E.u* +ad+ :a"'
6) —a2 + 0,6a — 0,09; r) -16m?2 ~ 2dmn — 9n2,

903. Peminte ypaBHEHHE:
a) (bx-1)2x + 1) - 10x2 = 0,8;
6) 18x2 - (92 +2)(2x-1)=1.

904. TypHCT PAcCCYMTAN, UTO eclIy OH GyAeT MATH K XKele3HOAOPOXKHOM
CTAHIIMH CO CKOPOCTBHIO 4 KM/Y, TO ONO378eT K NOEe3AY HA IOAYACSE,

a ecau oH 6yAeT HATH CO CKOPOCTHIO § KM/U, TO ONPpUAET HA CTaH-
nuio 3a 6 MR 10 oTIpaBAeHudA moesfa. Kaxkoe paccTosHue AOMKEH

OpoiiTH TYpHUCT?

36. PasnoxeHue Ha MHOXUTENU
CYMMbI M pasHOCTU KyOGoB

JIJI.FI PAINIOEEHNA HA MHOKHTENH CYMMH KyﬁOB HCIIOJIB3YEeTCH TOXK-~

ZECTBO
a® + b® = (a + b)(a2 - ab + b®), (1)

KOTODOE HASBIBAIOT (POPMYROL cyMMbl KYG08.
YroGE J0OKAZATE TOXAecTBO (1), YMHOXHUM AByuleH a+ b Ha
rpéxuneH a2 — ab + b*:
(a + b)(a2 — ab + b%) =

=at-a®b+abP +a?b-ab® + b®=ad+ bl

Mﬂomn'rem, a? - ab + b? B npasoil yactu ¢opMyasl (1) HATIOMHHA-
er TpéxuieH a® — 2ab + b?, xoropuIll paBeH KBaApPaTy PasHOCTH & M b.
OzHaAKO BMeECTO y;moeunoro Npou3BeleHNA @ U b B HEM CTOUT IPOCTO HX
unpouaeegenne, Tpéxunen a? — ab + b? HasLIBAIOT HenoaHbIM KEGOpamom
pasnocemu a n b, Hrak,

m—-——p—i—-—n-——-—-————-—_—“-nu--m——-mm-—

| cyMMa xyGos AByX BuIpaxeHuii PasHA NDOHMSBEACHHI0 CYMMEL j
| arux mripamenuit ¥ memontmoro xKeaapaTa MX pa3HOCTH.

WML A MR WA G bl v e e Aeeh S U AN DU Al S ki e s SR S S S R S A A i

Mpumep 1. PasnosxuM na MHOKUTeAN MHOrowren 27x? + yo,

p JdaHHEINT MHOTOUJIEH MOJKHO IPeACTABUTHL B BUAE CYMMEI KyGOoB ABYX
BHIDAXKEHHN:
27x% + y* = (Bx)® + 3%,

¢ODMYJ'II:|I COKPaWEHHOro YMHOXEHWUA



IIpumenus ¢popMmyay (1), nonyaum
(8x)® + y% = (8x + y)(9x2 — 3Bxy + y?).

Hrax,
27x% + = (Bx + y)(9x2 - Bxy + y?). <

Jna pasfoxeHHd HA MHOMXKHTENH PasHocTH KyGoB HCemoapasyercs

TOMAECTBO
-b®=(a-b)(a®+ ab + b?), 2)

KOTODOe HA3KIBAIOT PopMYAoill pasnocmu Kybos.

Yrobur aoxasaTs TOXAecTBO (2), npeolpasyeM OpoH3BejeHEEe IABY-
uneHa ¢ — b m Tpéxunena a? + ab + b?, KOTOpPHI HABHBAIOT HENOANBIM
xeadpamorn cymmvi a u b:

(@ - b)(a® + ab + b?) =
=a® + a®b + ab® - a®b - ab® - b? = a% - b3,

‘Pmmxyﬁonmxsumenﬁmmempmo-[
| oTH oTEX BMpacemmil H HENONHOTO KBAXDATA JAX CYMMSL.

Hpumep 2. PaznoxuM Ha MAOKATEN MHOrouner ms — nd,

p IIpeacrasuM ZaHHLIE MHOT'OYJIeH B BUAE PASHOCTH Ky$oB ABYX BRIpA-
MeuHu# u opuMeruM Gopmyay (2). Moayuum

m® — n8 = (m?)® - n% = (m? - n)(m* + m2n + n?), <

dopaxuguus

905. Pasno;xuTe HA MHOKHTENAH MBEOTOUYICH:

a) x%+ y% B) 8 + a%; m) 2+ 1;
6) md - nd; r) 27 - y%; e) 1-¢5,
906. IIpumenure opMysry cyMMbl Ky§oB wiu GopMyny pasHOCTH KyGOB:
a) ¢ - d% B) x° - 64; n y-1;
6) p®+ g% r) 125 + a?; e) 1+ b5,
907. IIpeacTaBbTe BHIpAKEHHE B BHAE€ CYMMBI HJHM DasHOCTH KyGoB
¥ DA3JNOYKHUTE ero Ha MHOMHTeJH:
a) 843-1; ) 8- %asg x) 1250 — 64b3;
. 1 s 3 1 s, 1
6) 1+27y% 1) g m®+1000;  ¢) 27x T
908. Pasnoxure HA MHOMKHUTENM:
a) 8 - m%; B) 64x8 + 1; n) m3 - 27n3;
6) ¢+ 27; r) 1—%p3; e) %a3+b3.

§ 13. PasHocTb kBagpatos. CyMma U pasHOCTb KyOoB
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909. 3anumure B BUAe NPOUIBEACHUEA BHpPAXKEHME:

a) x*-y% B) m*-=n%  p) at+d%
6) a®+b%; r) p®+ k% e) x* -
910. Pasnoxure Ha MHOXHTENH:
a) c® + b%; 6) a® - bb; B) x% - 8; r) 27+ y°.

911. 3anmumuTe B BUAEe NPOU3BEACHNA:
a) -x* + y%; B) —ab+ l; B ct+1;

8
6) 8-p% 1) —o-bh  e) x4y
912. IlpeacraprTe B BUAE OPOU3IBEACHHA:
a) a’® ~ 1; B) 8 — alcd; n) x%°% - ¢’
6) 1 + x%y5; r) m3nd + 27; e) a® - min®,

913. JoxaxxuTre, 9TO 3HAYCHHE BHIPAXKEHHA:

a) 827 + 173® peanrca na 500; B) 2112 + 1292 genurca ma 17;
6) 731% - 631% geamrca na 100; r) 8656° ~ 245% peamnrca =Ha 3.

914. JeanTca JH 3HAUYEHHE BHIDAMKEHUA:
a) 383+ 37 na 75; 6) 998 — 74% na 257

915. IlpeacTaBkTe B BUAE MHOI'OYJEHA:
a) (11c2 + a¥)(-a® + 11¢2); B) (0,3¢ - 0,2d)(0,24 - 0,3¢);
6) (0,8x + y*)(-0,8x - y*); r) (6x3 - 4x)(—6x3 - 4x).
916. IokaxuTe, 4YTO PABEHCTEBO He ABJIAETCA TORKAECCTBOM:
a) xt+4=(x+2)% 6) (x-2)(2+x)=4 - x°

917. Pemute ypaBHeHHe:
a) (2x— 3y -2x(4+ 2x)=11;
6) (dx-3)(3+4x)-2x(8x-1)=0.

KonTponbHble BONPOCH U 3a8aHUA

Yemy pasHO NpouaBeaeHUEe PasHOCTHU ABYX BHIPAXEHWA 1 X CYMMBI?
Hanuwwure cootsatcTeyiowyid GopMyny U Aokaxure 8.

Yemy pasHa pasHOCTb KBAQPATOR ABYX BbipKeHWAT Hanuwute cooT-
BETCTBYIOWYIO GOpMyNy.

Hanuwure dopMyny cyMmMel kyGoB. MNpoeeauTe AOKa3aTeNLCTeo.
Hannwute ¢opmyny pasHocTy Kyboe. MNposeauTe AOKa3aTenLCTeo.
Pas3noxunTe Ha MHOXUTENW MHOrouneH 16¢2 - 1; p?* + 8; m3 - 27.

DOpPMYNbl COKPALLEHHOTO YMHOXEHUA
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ME LENBIX BbIPAXXEHWA

37. MNpeobGpa3oBanMe LENOro BbiPpaXeHUs
B MHOrouneH
RS e e s . 1. 4 v e s e o e . i i i o

BripasxeHns, COCTABJNGHHLIE M3 YMCeN W NOPEMEHHHX C IIO- }
MOIBIO ZelteTBUA CI0KEHNA, BEIYMUTAHNA U YMHOXOHUA, HABH- i
BAIOT YeAbiMU SupaANeNuUsM (TIPONIBeACENE ONUHAKOBRIX MHO- i
1
)
;
!

MuTeNedl B MENOM BhIpAMeHMM MOXeT GbITh SAMMCAHO B BHJe
crenernn), K ueqnlM OTHOCAT M BHIPAYKEHUA, B KOTOPHX, KPOMe
helicTBRI CJI0XEHHUA, BHIYUTAHUA H YMHOXKEHHS, HCIIOAb3yeTeA
fleJleHHe Ha YNCIO, OTJAMYHOe OT HYJIA.

Wi sess G ek dmsv sulsls SN NN SR S IR A S WY Sl N wY T Syl G WS AN S S E— —n--%

MHorodnesHs M, B YaCTHOCTH, OJHOWICHEI ABIMIOTON USALIMH BH-
paxxeunamu. Hampnmep, 38,5x2y - 4xpy?+ 10x - 0,5y n gasbcz — 1e-

Jble BEIpaskeHHA. IIpuMepamMmr nesnx BHpaseEHuit CIyKAT TaKkue BHIpa-
MeHU:

102 + (8% + ) (22 — 105?), 2b(b? — 10¢?) — (b® + 2¢2),

342 - "‘L;E +2,5ac.

Bripaxenne x + ﬁ - 5{x — 1) He ABNAETCA IeJHM, TAK KAK B HEM

HCHOJAb3YeTCA AeJeHHe Ha BHIpAKeHHe ¢ IepeMeHHOoil.
eane 10y® + (3x + y)(x? — 10y?) apaseTca cyMmolt ogHOLIE-
Ha 10y° u npousBeaenus MuoroyneHoB 8x + y u x2 — 10y%. Bupaskenue
2b (b2 - 10¢%) - (b® + 2¢%) apnaeres ‘gaanoc'rm MeRAY NPOM3Be/lcHNEM
oxHo4nena 2b u Muorounena b2 - 10¢? n MmurorounenoM b® + 2¢2. Mu 3ua-
€M, YTO CYMMY, PA3HOCTh ¥ HPOM3BeASHHEe MHOTNOWISHOB MOYKHO npeoch-
PA30BATh B MHOTQUJIEH, MO3TOMY KAXKACE M3 3THMX [EJLIX BHIpAKeEMit
MOYKHO NPEeACTABHUTH B BUAe MHOTI'OYJIOHA.
Bripaxcenue 3a? — —a(“; 2c)
TEeM, 9T0 B HEM CORSPIKUTCA AeIeHHE HA YHCA0, OTIHYHOe OT Hyad4. Ecnn
OeJieHNE 38MEHUTL YMHOXKEHHEM Ha YMCI0, o6paTHoe AeANTeNIO, TO IO-

+ 2,5a¢ oTaMyaeTca OT pacCMOTPEOHHBIX

AVYHATCH BHIpakeHHMe 3a? — %a(a + 2¢) + 2,bac, KOTOpOE, KAK U IpPeabl-

AyOIue BBIDAXEHWUSA, COCTABJISHO M3 MHOrOWIeHoOB ¢ noMonibio Aeftcrenik
CAOKeHNA, BHIYHTAHUA, YMHoXeHHA. IIoaToMYy 9TO menoe BhIpaKeHHe
TAKXKE MOMHO NPEACTABHUTL B BHAS MHOIOUYNeHA.

r*
i Ji060e mesoe BHPAMKEHNS MOKHO NPeACTABUTL B BHAe MHOTO- f
j_ftena.

§ 14. NpeobpaszoBaHNe LENbiX BuIPAKEHWA |
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IIpumep 1. IIpeacTaBuM B BRJAEe MHOrOYJIEHA BHIpAIKeHHE
(x2 + 2)2 — (x - 2)(x + 2)(x% + 4).

» HNMeenm
(X +4x2+4)- (2 -4) (22 + ) =x*+ 4x2+ 4 - x* + 16 = 4x% + 20.

npH

anaqu'r, ,uaunoe BRIpAMKEeHHE TOXAECTBEHHO PABHO MHOTOWIEHY
4x% + 20,

Hpeoﬁpaaonanue LEJIOTO BHIPAYKEHHS B MHOI'OWIEH HCHOAb3yeTcHd
pemeHr” ypaBHeHmil, AOKA3ATENLCTBE TOXKAECTH, B 385449AX HA Je-

JHMOCTE U T. 1.

Ipumep 2. Mokakem, UTO HY OpH KAKOM IENOM It 3HAYEHHE BRIPAXKe-

>

auda (n + 1)(n - 1) - (n - 6)(n + 2) Be genurca Ha 4.
¥YopocTM JaHHOE BHIDaKeHUe:

n+1)(n-1)~ (n 6)(n+2) (n2-1)-(n?-6n+2n-12)=

=n2-1-n2+6n-2n+12=4n + 11.

Mu npeAcTABHIN JAHHOE BHIDA)KeHUWE B BHAE cyMMH 4n + 11, Ilpn
a0boM nesoM 1 3HaYeHHE NEPBOTo CAATaeMOTro ASNUTCA Ha 4; BTOpOe
caaraeMoe -— aHceno 11 — ne aenurca ua 4. ITosromy upu nwboM ne-
JIOM n 3HAMeHHe CYMMHI 472 + 11, a 3HAUHT, U 3HATSHHE HCXOZHOTO
BeipaxkeEus (n + 1)(n — 1) ~ (n - 6)(n + 2) He peaurca Ha 4. <

918.

919.

921.

922.

923.

x*-1 1
3 s -3

Kakue u3 suipaxennit 2x2y, 4a2 - b(a — 3b), aa_
ABJAAOTCA DENBIMHT

IlpeacTaBrTe B B¢ MHOTOYJIEHA:

a) cymMmy MHOroujaena x® + 7Tx2 + 8 u nmpousrefeHHsT MHOTOMJICHOB
¥-6x+4mx-1;

6) pasHOCT:, npoU3BeleHNs MHOrodaeHoB a2+ Ta-4 um a¢-8
U MEOTOwIena a + 4a? - 29q + 11.

IIpeoGpaayiiTe B MEOrOUYNER:
a) 4(m ~ n)? + 4m(m - n); B) (y+ 7P -2(y+10)(y + 4);
6) 5x(x-ypy) - 2(y - x)% r) (x-5)(6+4x)-3(1 - x)2.

VipocTaTe BRIpaXKeHHe:
a) (3m ~ a)(a + 3m) — (2a + m)(3a — m);
6) (x — 4y)(x + 3y) + (x — 3y)(8y + x).

3Had, w0 a=2x-6, b=8x+ 1, ¢ = 4x — 2, OpeacTabLTe B BHOe
MHOTOYJIeHA ¢ HepeMeHHOl X BhIpa)xkenue ab — c2.

HdoxaxaTe, YTO HU NPH KAKOM NEJOM i 3HAYEHHEe BHPaXeHMH
@Cr+1)(n+8)-2(n+ 3)(n—- 3)-(5n + 13) ue aenurca Ha 6.

DopMyibl COKPAWEHHOTO YMHOXEHWUS



924.

925.

926.

927.

928.

929.

930,

931.

(dra patomvi 6 napax.) BouinuTe BMECTO MHOTOTOYHA B BEIpA-
MeEue

n+8)(n--n+3)H(n-2)+...
UPONYIIeHHOe YHCAO Tak, 9To0El NMONYUHAOCE BEIpaXeHNe, 3HaYe-
HHE KOTOpOro IPH AI060M NeNoM 7 ZelHTcA Ha 3.

1) ITpeoGpaayiiTe B MHOTOWIEH KasIoe H3 MPOHIBeAeHUIl AByUNe-
HOB M BRINOJHHUTE BRIUUTAHHE,

2) Ob6cyaure Zpyr ¢ IpyroM, KAKOMY YCIOBHIO AONMKHO YAORIETBO-
PATH NPONYIOEHHOE YHCJIO,

3) BnaiuuTe BMeCTO MHOTOTOYMA KaKAKRYE Karkoe-anbo uncxo,
YAOBJETBOPAIOIIee YCAOBUIO 3aAadH.

4) IIpomephTe ApPYr ¥ APYyra, NPABHNBHO JIM BRINOJIHEHO 3ajaHue,

Pemnte ypaBHeHH®O:

a) x(x+2)(x—-2)-x(x2-8)=16;

6) 2y(dy —- 1) - 2(3 - 2y)* = 48,

PemnTe ypaBHeHHE:

a) X2(x+2)-x(x+1)P2=5x+9;

6) (y-32+3(y+2)(y-2)=9+ 442

JlokaskATe, YTO 3HAUCHAE BHIDAMKEHHA He 3ABUCHT OT 3HAYEHHSA [le-
peMeHHOMN:

a) (@a—- D@+ 1(a+1)-(a®-1) - 2(a® - 3);

6) (a2 -8 - (a—2)(a%+ 4)(a + 2) - 6(b - a?).
VYopocTuTe BRIpAKEHHE:

a) (y - 3)(W* +9(y +8) - (2y% - y) - 19;

6 1l-a)(1-ad+(1+a)(1 +a®)-2a(1 + a){a - 1).
Joxaxute TOMAECTEO:

a) (@ - 3c)(4c + 2a) + 3c(a + 8¢) = (2a - ¢} (8¢ + 5a) — 8a?;
6) (1 - 2b)(1 - 5b + b2) + (2b - 1)(1 — 6b + b2) = b(1 — 2b).

IIpepcrappTe AAHHEHI TPEXUWNeH, €CJIH 9TO BOZMOXKHO, B BHe KBAA-
paTa ABYYJIEHA MU B BUAE BRIPASKEHHSA, MPOTHERONOIOKHOT) KBAA-
paTy ABy4ieHa:

a) 25y% — 15ay + 8a3; B) 4b% + 0,25¢2 - 2bc;

6) 15ab — 9a? — s%bz; r) 0,86a + 0,04y — 0,24ay.
PasnoxiuTe 5 MHOXHTEIHN:

a) —20xty? — 35x%y%; B) -1,2a%b + 1,2b%;
6) 3a®bic + 9abic®; r} 7.2x%t - 1,8x4y2,

§ 14. NpeobpasoBarne LenbiX BbipaXEHWA
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n

932. OT AepeBHM [0 CTAHOMH BeJOCHIIEAMCT €XAN CO CKOPOCTRIO 15 KM /u,
a ofpaTHO OB BO3BpAMIANCHA CO CKOpPOCTHI0 10 xM/u. Haligure pac-
CTORHHE OT AePeBHU A0 CTAHLWH, €CJIH U3BEeCTHO, YTO Ha ofpaTHEI}
NyTh BeJOCHIEAMCT 3ATPATHI Ha 1 u Soasile, yeM Ha NYTh OT Re-
PeBHH A0 CTAHOMH.

933. Uz nyukra A cpasHoii ZocTaBua AoHeceHHe B NYHKT B 3a 30 Mu=n.
Ha ofparHOM nyTH OH YMeHBIIUJ CKOPOCTEL Ha 1 KM/9 M 3aTpaTun
Ha gopory 36 Mmu. Onpeznenure, ¢ KAKOH CKOPOCTBIO 18] CBA3HONK

M3 OIYHKTA A B NIYHKT B.

38. MpumeHeHue pas3nuyHbIX cnocobos
ANA Pa3sNnoXeHUs1 Ha MHOXUTenun

Ina pasnoKeHUA MHOIMOYJIEHOB HA MHOMKHTENM MBI IPHMEeHATIH
BhIHeceHVe O0IIero MHOYKHUTEXA 33 CKOBKH, IPYINUPOBKY, GOPMYIR CO-
KDAIEHHOro yMHOX<eHUA. HHorxa yaaéTcs DPAINIOKHUTE MHOTOWJEH HA
MHOMKHTE/NH, NPUMEHWUE IIOCHEeAOBATEALHO HECKOJBbKO crocofos. [Ipm
9TOM HAYMBATHL Npeolpa3oBaHMe CleAVeT, eCAH 2TO BOZMOMKHO, C BrIHece-
Hu# ofero MHOYKHUTeNA 38 CKOOKH.

Mpumep 1. PaznoxuM Ha MEHOXKHUTeAR MHorouaer 10g® — 40a.
P HUneHE 9TOro MHOrOWIeHa HMeT o6niuit MEOMHITeNL 10a. Brinecem
3TOT MHOXHTENb 38 CKOOKU!
10a® - 40a = 10a(a? - 4).

Paasoxenne HA MHOMHTEAH MOMHO NpOAOXHTE, NIPHMEeHHE K BERI-

paxxenuio a — 4 popMysay pasHOCTH KBAJAPATOB. B peayasraTe mo-
JyYUM B Ka4ecTBe MHOMHTeJell MHorouleHE $ojlee HH3KMX CTe-
meneil.
Hmeem

10a(a®?-4)=10a(a + 2)(a - 2).

BuauuT,
1062 - 40a = 10a(a + 2)(a ~ 2). <

MlpumMmep 2, PasnoxuM HA MHOMHTETNA MHOMOYJNCH
ab® - 3b% + abdy — 3b?y.
P Crauana BHHeceM 38 CKOOKM o6mmi#t MHOMMTENAL b2
ab® - 3b% + ab?y — 3b?y =
= b%(ab - 3b + ay — 3y).

DOPMynbl COKPAULEHHOTO YMHOXEHWNS



ITonuraeMca Teneps pasdjoMHTL HA MHOXKHUTEIH MHOIMOWIESH
ab - 3b + ay - 3y.
Crpynnuposas Nepeuil uieH co BTOPLIM H TpeTHit ¢ YeTBEDPTHIM, Oy-
eM HMeTh
ab-38b+ay~3y=b(a-3)+y@-3)=
=(a-3)+y)

OKOHYATEILHO HONMYUHM
ab® - 3b% + ab?y - 8y =bi(a-B)(b+ ¥y). <

Mpumep 3. PasroxuM Ha MHOXKHTEIH MEOTOUNEH a2 — dax — 9 + 4x2,

» CrpynnupyeM nepBuii, BTOpDOM M UYeTBEPTHIM UYJeHK MHOTOYJEHA.
IMonyyum TpéxuieH a2 — 4ax + 4x2, KOTOPEIM MOMKHO NMPEACTABMTH
B BHJ¢ KBaApATA DA3HOCTH. IloaToMy

al-4ax-9+4x2=(a2-4dax+4x)-9=
=(a— 2x)2-9.

IlonyueHHOE BBIpAYKEHHE MOMCHO PAa3J0KUThL HA MHOMUTEJIH IO
dopMyne pasHOCTH KBAAPATOR:

(@a-2x*-9=(a-2x)-382=(a - 2x - 8)(a - 2x + 3).
CnenosaTennHo,
a2-4ax-9+4x2=(a-2x-3)(a-2x+3).

SameTnM, YTO OPH PASJIOKEHUH MHOTOUJISHA HA MHOKHTENHN MMEIOT
B BHAY OpeiCTABJCHHE ero B BHAEe NPOUIBeAEHHA HECKONbKHX MHOroOWIe-
HOB, B KOTOPOM XOTA OBl ABA MHOXKHTENA ABNAITCA MHOIOYJICHAMM He-
HyneBO# cTenmeHN (T. €, HE ABJIAKTCA YUCIAMU).

He Ka)xAbIi MHOrOUYNER MOMHO PaJ0XUTh HA MHOXHTenH, Hanpn-
Mep, HeJb3A PAIJIOMHUTD HA MHOMHTEAN MEOTOUTeHN X2 + 1, 4x2 - 2x + 1
HT IL

PaceMoTpHM MPHUMEP HCIOJNB3OBAHHA PAMIOMKEHHA HA MHOMHTENH
ANg YNpolleHUs BHIYHCACHHMH ¢ nIOMOIMBIO KANBRYAATOpA.

IIpumep 4, HaltgéM ¢ MOMOIIEI0 KATBKYNATOPA BHAYCHUS® MEOTOUICHA
52634+ 2x2-Tx+4upn x=1,2.

P Ecay BHOOMHATE AelicTBMA B NPUHEATOM MNOpAAKe, TO CHaYakda
npuRéTca HaliTH 3HAYeHNA BhIpakenult x3 . 5, x2 . 2 n Tx, sanucars
pe3yAbTATH Ha GyMare Miau BEECTH HMX B NAMATH KAJBKYJIATODA,
a 3areM nepeiTH K AeHCTBHAM CAOKEHHA U BRYATAHHA. OAHAKO HC-
KOMBI{t pe3yabTAT MOMHO NOAYUYHUTH 'Opas3fo mpoite, ecnu npeobpa-
30BaTh JAHHBIH MHOTI'OYJeH CAEAYVIOIIMM ofpasoM:

Bxd +2x2 - Tx+4=(bx2+2x-Nx+4=((5x+2)x— TNx + 4.

BEIIONMHUB BRIMUCAeHNA J4a x = 1,2, HaitgéM, yTo 3HAYeHHE MHOTIO-
yjgeHa pasHo 7,12, <

§ 14. NpeobpazosarHne LENbIX BoipaXeHN
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034,

935.

936.

937.
938.

939.

241.

943.

947.

188

PaanoxuTe Ha MHOKHTEIN MHOIOYAEH:

a) 5x2 - 5y%; B) 2ax? - 2ay®; n) 16x? — 4;

6) am?® - an?; r) 9pt-9; e) 75 - 27¢4.
IIpezncTaneTe B BHAEC NMPOHU3BEAGHHA:

a) y® -y 6) 2x - 2x%; B) 81lx? - x%; r) 453 - 10045,
BHIIONHUTE DA3NOMKEHVNe HA MHOMUTENN:

a) mx2 - 49m; 6) ab? — dacs; B) 4b% - b; r) a® - ac?.
Joxaskure Toxcaecrso a® — b8 = (a — b)(a + b)(a? + b)) (at + bY).
Pa3noxuTe Ka MEOKUTENN!

a) p* - 16; 6) x4 - 81; B) y¥*-1; r) a*- b8,
PasmoxuTe Ha MHOMKHTEJH:

a) 3x2 + 6xy + 3y% r) 6p? + 24¢® + 24pq;

6) -m2+2m-1; x) 45x + 30ax + 5a’x;

B) —4x -4 - x% e) 18cx2 - 24cx + 8¢.

. PastosuTe Ha MHOXHUTeTH Bhipaskenue x% — yS, npeacrasus ero

B BHJe: a) PASHOCTH KBampaTosB; §) pasHocTH KyOOB,

BROOMHITe PA3IOMKeHNe HA MHOXHUTENIN:
a) 2m2 — 4m + 2; 6) 36 + 24x + 4x2%; B) 8a® — 8b%; r) 9ax? + Qayl.

. PasmomxuTre HA MHOMHTEIN!

a) 4xy + 12y — 4x - 12; B) —abe — Bac — 4ab - 20a;
6) 60 + 6ab ~ 30b —~ 12a; r) a®+ a%bh + a® + ab.
IlpeacTapbTe B BUAe OPOUIBEACRHA:

a) 45b + 6a — 3ab - 90; B) act-ct+ ac® - %

6) —5xy — 40y — 15x — 120; r) x%-x% + x% - xy.

BrimosanuTe PasyIOXeHNe HA MHOXMHTEIH:

a) x2 - 2xc+c?t-d% B) pP—-x2+6x-9;
6) c2+2c+1-a? r) x2 - a? - 10a - 25,
PaznoxuTe HA MHOMKHTEIIN:

a) x%+ 2xy + y2 - m? B) b2 —-c2-8b+ 16;
6) p% - a® - 2ab - b3 r) 9 —c2+ q® - 6a.
Pasnoxure Ha MHOMXHTENHN:

a) ¥*-yP-x-y; B) m+n+m?-n

6) a®—b*—a + b; r) ¥2-k-p*-p.

IlpeacTasbTe B BUAE NPOHIBEACHUI:
a) a-b+a?- b3 6) c2+d-d2+c.

DopMyNbl COKPALUIEHHOTO YMHOXEHUR



948,

950.

951.

952.

953.

954.

953.

9586.

(dnr pabomus 6 napax.} icnoapsya KaNpKYJIATOP, HaliauTe sHa-
yeHHe MHOrouaena 3,5x% - 2,1x2 + 1,9x — 16,7 npu x = 8,7.

1) IlyeTs OAME M3 BAC BHIYHCANT ¢ NOMOIIBI0 KAIBKYJATODA CHA-
yana 3HAYEHHS KOMKJAOTO 4YJIeHA MHOTO4YJeHA, 3ATEM JHAUEHHE
MHOIOYJIEHA, & APYroif BHNOJHUT NpeofpasoBaEde MHOIOYJICHA 110
ofpasoy, npeanoxeHHOMY B npHMepe 4 Ha c. 187, saTeM caenaer
BHIUMCJIEHN ¢ TIOMOIBIO KAJLKYJIATODA.

2) OTMeTsTe 3aTPATY BPEMEHH HA BHINOJHEHHE 384AHHA B KAMIOM

cayyae.
3) CpaBHHTe NOAyYeHHLIe¢ PE3YJNLTATHI M BpeMs, 3ATPAUYEHHOe HA
pemeHue 3aJaUM.

Pemute ypaBEeHHE:

a) X¥3-x=0; B) x+x2=0;

6) 9x - x3 = 0; r) S5x4-20x2=0.
PeminTe ypaBHeHHe:

a) ¥+ x=0; 6) x%-2x2=0,

Hoxamure, UTO 3HAMCHMA MEOTOWIEHA X3 — X DM UeJLIX 3HAUEHH-
AX X KpATHH wHcay 6.

Jdokaxure, YTO pPA3HOCTh KBAAPATOB JABYX NOCNEA0BATENBRHHIX
HeYETHRIX uNces JeINTCA Ha 8.

Joxaxure, YTO €CAN K OPONIBEACHHIO TPEX MOCAEZOBATENbHBIX 1ie-
JIBIX uuCes NPHGABUTE cpeaHee M3 HHX, TO NOAYUYCHHAA cyMma By-
JeT paBHa KyOy cpefiHero 4mucia.

YopocTuTe BHIpAXEHNe M HAMAUTEe ero 3SHAYEHHE NPH YKA3aHHOM
3HAYEHMHN IepeMeRHOM:

a) (Bx—-1)(Bx+1)—(12x - 5)(3x + 1) npn x=0,2;

6) (5+ 2x)° - 2,5x(8x + 7) upn x =-0,5.

He BHUOIBRAA NOCTPOSHUA, HANAATE KOOPAHHATH TOUEK Iepeceye-
HHA ¢ OCAMU KOODAHHAT rpatdmuka pyHRIMM:

a) y=0,24x + 6; B) ¥y =-0,6x + 4,2;

6) y=—-5x—-1,8; r) y=-x-3,8.

IToramnaTe, KaK IPHMEPHO PACHOJIOMEH B KOOPAMHATHON ILIOCKO-
¢t rpadpuk GyHKOUU:

8) y=-09x+4 B y=i A y=-95

6) y = 2,3x; y=-9; e y= 4%.

§ 14. Npeobpa3osaHne LeNbIX BbIpaxXeHWH
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KoHnTponsHbie BONPOCH! U 3aQaHKA

MNpueeguTe NPUMEP LIENONO BLIPAXEHUS U BBIPAXKEGHUA, HE ABNAICWE-
rOCA LeNbiM.

Kakwe neicTevMa HAAoO BLINONHUTDL WU B KaKom nopAake, 4tolul npen-
CTaBMTL Uenoe BuipaxeHue 4x (3 - x)* + (x? — 4)(x + 4) B BUAG MHO-
rouneHa?

Kakue cnocobbt PaznoxXeHUA MHOMOMNEHOB HA MHOXWUTENW BaM
W3BECTHLI?

Hdxra mex, xmo xouem snams Ooavute

39. BossepeHue AsyuneHa B CTeneHb

Bam u3BecTHB! GOPMYNH KBAJAPATA CYMME H KBAAPATA PA3HOCTH,
ky6a cymmeul u kKy6a pasHocTH. Tak KaK PA3HOCTB 4 — b MOMKHO paccMar-
PHBATH KaK CYMMY 4 + (D), TO B K&XXZ0OM CIyuae MOKHO FOBODHTh He
o AByX thopmynax, a o6 ofHON — KBagpaTe ABYYJeHA H Kybe AByuYJNeHA:

(a +b5)°=a? + 2ab + b2,
(a + b)® = a® + 3a?b + 3ab® + b3,
Herpyaso noayuuTh GoOpMyaBE AXA BO3BeAeHHA ABYUJIeHA B der-

BEPTYIO, OATYIO U T. K. CTeNeHb. IIONYUNTE HX MOXKEO HOCHEZOBATeNLHC
OXHY 38 APYro#i, YMHOXXaA MHOTOYWIEH, 3ANRECABHLIN B npaBoil uacTu

npenmecteyolnelt bopmyau, ma a + b. Hanpumep:
(a + b)* = (a® + Ba®b + 3ab® + %) (a + b).
YMHOKEHHE BBLIIIOJHHM <«B CTOJNCHK»:

a® + 3a% + 3ab? + b3
at+bd
a* + 3a%b + 3a%b*+ ab®
a®b + 3a?b® + 3ab® + b*
at + 4a%b + 6a2b? + 4ab® + b4,
Hrax, (a + b)* = a* + 4a%b + 6a%b? + 4ab® + b,
YMHOMAA NpPaByIO YACTh ITOrO DABEHCTBA HA G + b, moayuum dop-
MyJy OATOl CTENeHHM ABYUJICHA:
a* + 4a% + 6a%b® + 4ab® + b*
a+b
a® + 4a*b + 6a?b® + 4a%h® + ab*
a‘d + 4a3b® + 6a%0® + 4ab* + b°
a® + 5a'd + 10a%? + 10a2b® + Sadb* + b°.

m DOPMYNLI COKPALIEHHOrO YMHOXEHWS




38a4HuT,
(a + b)® = a® + 5atb + 10a®h? + 10a2b® + 5adt + b5,

Oaa Toro 4yTobhl 3aMeTHTh IAKOBOMEPBOCTh B dopmyne n-it cremenn
ABy4JeEa g + b npu pasgiHYHLIX IHAYEHUSX 1, BHIOUIIEM HX, HAYHHAA
¢ n =1 u saakaHuuBag n = 5.

(a+b)l=a+b,

(a + b)2 = a2 + 2ab + b2,

(a + b)Y = a® + 8a%b + 3abd? + b4,

(a + b)Yt = a* + 4a%b + 6a?db? + 4abd® + b4,

(a + b)® = a% + 5a*h + 10a%b? + 10a2b® + Bab* + b°.

PaccMaTpHBAA 3TH QOPMYJIbI, MOMHO 3AMETHTE, ITO B IPABOil YacTH
Kampaolt 3 BHX 3a0HCAH MHEOrOdYJNeH, cojepskamuit n + 1 unesos, rae
n — NOKASATeNb CTeNeRBH ABYYJIEHA.

Tleperiit 91eH MHOTOYJICHA PABeH G", T. €, paBeH NPOH3IBEACEHIO a"
n b°, lanee opH nepexoe K KaxkAOMy NOCAEAYIOLIEMY WIeHY HIOKA3ATeNb
CTeNeHH a4 YMEHbII&eTCA HA 1, A MOKA3ATE)EL CTeNEeHH b yBesHMuRBaeTCH
Ha 1, T. e. cymMna DOoKa3aTeneif creneHel B KAMAOM cJIaraeMOM DABHA 7.

Cnoxaee ob6cTour aeno ¢ koapdunuenramu. UTobL BHABUTL 3aK0C-
HOMEPHOCTh B HX OOpa30BaHMH, BHIIHIIEGM N0 HOPSAKY B CTPOKY Koap-
dHIHEeHTH MHEONOWICHOB OPH 1t = 2, a 3aTeM Opu n = 3!

1 21

AW/
1 3 381

Bo BTOpO¥M ¢TpoKe nmepBuii u mocnexRdii KoadhduNHEeHTH paBHH 1,
HeTpyaHO 3aMeTHTh, UTO BTOPOH KOsDPHUHEHT MOKHO NOAYIHThH, CJIO-
JKHUB SANIHCAHHBIC HAJ HUM 9Hcaa 1 u 2, TpeTuii — CIOMHUB 3anHCAHHLIE
HAx HAM apcaa 2 u 1.

ITo ToMy e NPABHJY MOJYIaeM CTPOKY ANA n = 4 H3 CTPOKH, 3amlH-
CaHHOR aAna n = 3:

1 331
\VAWAWS
1 4 6 41
ARajoruugnM o0pasoM U3 CTPOKH
1 4 6 41

MOMHO DONYYHTE CTPOKY, B KOTOPO# BRHINHCAHH Ko PHOHEHTR MHOTO-
9JeEA, DONYICHHOrC OPH BOSBENCHHN ABYWICHA G + b B HATYIO CTeNeHb:

1 4 6 41
N/NININS
1 51010 5§ 1

TloAMeueBEHYI0 3AKOHOMEPHOCTh HETPYARO OGOCEOBATE, €CNH IpO-
AHANM3UPOBATL NPHBEREHHLIE PaHee NIPUMEDPH HA YMHOXEEMe «B CTOJ-
6ux» muorounena a® + 3a%b + 3ab® + b® na Apyunen a + b u MHOrOUNEHA
a* + 4a%b + 6a2b? + 4ab® + b* Ha AByuNeH a + b.

Ana Tex, kTo xodeTt 3HatL Gonblue
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Ecnu gobaBuTe cTpory aaa n = 0 (upu a = 0 mau b # 0), ro kosdou-
IIMEHTHM BCEX CTPOK MOYKHO PACHOJNOMKHTL B BHAE TPEYTOJBHHKA:

n=0 1

n=1 11
n=2 1 2 1
n=3 1 3 3 1
n=4 1 4 6 4 1
n=>5 1 510105 1

L T T R R T R I O L I T )

B BéM «60KOBBIE CTOPOHEI® COCTOAT M3 €AMHHUL, A KAMAOE H3 OCTANDL-
HBIX YHCeJ] PABHO CYMMe ABYX WHMCEJI, 3ANIMCAHHBIX HAX HHM. JTOT The-
YIOJLHHK HA3BIBAIOT TPEYroabEHKOM IlacKansa o MMeHH H3BeCTHOTrO
dparnyackoro yyéHoro Baesa Tlackana (1623—1662) — maremaruxa,
dbusuka, dunocodba H JAHTepaTOpPa, OHMCABINErD TAKON TpPeyYroAabHUK
B CBOEM 3HAMEHHUTOM TpaxTare +00 apudpMeTHISCKOM TPEYTOABHHKES ,

IIpoaon:kas 3anuck DO MOAMEYEHHOMY DPABHAY, MBI MOXKEM TIOIY-
4YUTh CTPOKY Koapdunuenros gna n=6, 7, 8 1 1. 1. B popmyne

(@+d=a*+na*"b+..+nab*-1+b"

CymecTByer cnoco6, moasosaiomuit cpasy HaiiTu KosdduuMeHTH
MHOro4jeHna jjasa sagaHfHoro n. OgHako 2ToT ¢cnocol CBA3SAH ¢ NOHATHA-
MH, KOTOpPHEe BAM IOKA HEM3BECTHHIL.

OTMeTHM emé OfHY MHTEDPECHYI0 3aKOHOMEDHOCTEH B TDRYIOJbHHKE
IMackana. Cymma xoa«llxpnnuem'on opun=0,n=1,n=2uT. A paBHA
cooTBeTCTBeHHO 20, 21 22 23 5 v, n, BooBoie B paBeHCTBe

(a+b)y'=a"+na*~"b+...+nab* "1+ 4"

cyMMa KoadbHIMeAToOB MAOTOY/IeHA paBHA 2%, Y6eZUTHCA B 3TOM MOK-
HO, IOACTABUB B 9T0 paBeECTBO a=1u b =1,

Hanumure cTpoxku Tpeyroabeuka [lackans ana n=6; n=1T.

[958.] Ucnonsaya rpeyronsuuk INackana, Eanumure GOPMYAy AAA mIec-
TOif cremenn AByuneHa a + b. IlpoBepnrTe pe3yibTaAT, YMHOXKHMB HA
a + b MHOrounew, pasusIit (g + b)5.

Hannmnare dopmyny:

a) CeARMOI CTEIeHN ABYYJIEHA; 6) BocbMOI1 CTEeHH ABYYJIEHA.
Hcuoawaysa dopMyny uerséproil crenenn ApyuieHa, npeofpasyiire

BRIPpAYKEHHE:

a) (a? + 2b)%; 6) (a® - b)t.

POpMyNbl COKPALLEHHONO YMHOXEHUS



IIpeacTaBbTe B BUAEC MHOrOWIEHa BHPAXKECHHUE:

a) (a2 + 8b%)3; 6) (1 - 2xy).
962.| IIpeacTaBLTe B BUAe MHOTOYJICHA BHIpAXKEHHE!
a) (x+ ¥+ (x -y 6) (x+y)P-(x-yP.

Bripaskerne (1 + y)® + (1 + y)* + (1 + y)® 3aMEHHIM TOMIAECTBEHHO
pPaBHMM MHOrounesoM. Haiaure nosdIHUIHEHT HUASHA MHOTOUJIE-
Ha, coAep:kamero: a) y% 6) y°.

Kaxofl 0CcTaTOK mOJY4YHTCS Npu JeneHun umcaa 147% ma 1457

Hoxaxure, uTo 3HAUEHUE BHIPASKCHUN:
a) 834+ 65 xparHo 81; 6) 14119 + 88 kparao 139.

AononuutensHule ynpaxHeuus X rnase V

K naparpacdy 12
HMoxaxure ToxIecTBO (@ + b + ¢)2 = a2 + b2 + ¢2 + 2ab + 2ac + 2be.
967. Hoxaxure, YTO 3HAYEHHE BHPAKECHUA HE 3ABUCHUT OT X:

a) (x+ 72 - (x-5){x+ 19); 6) {x + 9)2 + (8 — x)(x + 26).
968. Pemute ypaBHeHNe:

a) Bx+ 1Y =27x%2(x+ 1)+ 8x + 2;

6) dxZ2(2x+9)=(2x+ 3)®* +12(8x + 1).
969. Pasnokure Ha MHOMKHUTENH:

a) b2+ 10b + 25; B) 16x2-8x+ 1; n x*+ 2x%y + y%

6) ¢2— 8¢ + 16; r) 4c2+12c+ 9; e) ab — 6a3h? + 9b1.

970. IIpeacTaBrTe B BUAe KBAJAPATA ABYUJEHA MJIN B BUAE BRHIDAYKEHHS,
MPOTHBOIOJIOMKHOTO KBAZPATY ABYUJIEHA!

a) at- 8a?+ 16; e) x+1+jix2;

6) -4 — 4b - b%; ®) y -y - 0,25;

B) 10x — x2 — 25; 3) 9—m+§-6~m"’;

r) ¢%d? + 1 - 2¢2d; n) -25 - 2n - 0,04n2,

) a%h? + 12a3b + 36;

K naparpacdy 13

971. Brraucanre: 1 8
a) 1005 . 995; B) 0,94 . 1,06; ) 10? . 9?;

6) 108 - 92; r) 1,09.0,91; e) 99%.100-5-.

JAononHuTenpHble YNPaXHeHna K rhase V

T — Makapurees, 7 xn.
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973.

974‘

975.

978.
977.

978.

979.

981.
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IIpeacrankTe B BHAe MHOTOYJIGHA!

a) 5y~ 3)(y® + 3); B) (a* - 3)(a* + 8)(a® + 9);

6) —8x(4dx — xH)(4x + x3); D 1-8¥QA+¥)3A + DY),
¥YnpocTuTe BhIpANKEHME:

a){(a+2)(a-2)—-a(a-5); r)(+8)(b-6)-(b-T)d+T)
6)(a@-3)3+a)+a(T-a); BDee-1De+1)+(c-9)(c+9)
B)(b—-4)(b+4)-(-3)(d+5); e)(B+c)(c-5)—(c-10)(c+10).
Hokaxxure, uTO 3HaUeHUe BEIPpAREHHA He 38BUCUT OT 3HAUYEHMUA Ie-
PeMeHHOI:

a) (x-8)(x+8)-(x-12)(x + 12);

o b33

IIpeoGpasyiiTe B MHOrOUJeH:

a) (x - 5)° + 2x(x - 3); n) (2a - 5)% — (5a — 2)%
6) (v + 8) - 4y(y - 2); e) (3b-1)>+(1-38b)%
B) (a — 4)(a + 4) + (2a - 1)?; &) Cx+ 1)2 — (x + T(x - 3);
r) (b-3)(b+38)-(b+2)5 3) By-2PF-(y-9-p.

IIpu KaKOM 3HAYEHMU X YABOSHHOE MPOU3BEeAeHMe ABYUICHOR X + 2
A X — 2 MeHBIIE CYMMBI HX KBaApaToB HA 16?

IIpencraBbTe B BHAe MHOI'OUJIEHA:

a) (x+y+L(x+y—1) r) c—d+8{c—-d-8)
) (m+n-3)y(m+n+3) x) (p+2¢-3)p-2¢-3)
B) (a-b-5)a-b+8) e) (@a-3x+6)a+3x+6).

Pemunre ypapserne:

a) (x-T)P+8=(x-2)(x+2);

6) (x+6¥~-(x=-5)(x+5)=179;

B) (2x - 8)% ~ (7T - 2x)* = 2;

r) (5x-1¥-(1-3x)2=16x(x - 3).

PaasioduTe Ha MHOMKUTEIH: 7 0
a) 1 - a%b? B) 0,09x% - 0,49:2; n1 Exz - 16 y?;

6) 4x%4 - 0; r) 1,21a2 - 0,3605; e) 0,01a%pt - 1.
Halinute sHAaYeAMe BLIDAKEHU:

387 - 172 39,62 - 3,5 | 17,5% — 9,5
) e ® 375 -14,8 ) 181,52 3,5"
IlpeacTaBrTE B BUAE IIPOM3BEACHHNA:
a) x1® - 1; r) 36 - bty ) 0,01x18 — 0,16;
6) y'2-16; a) 26pigt - 1; 3) 1,69y - 1,21;
B) a®x® - 81; e) -9+ 121m%n8; u) gms - :—:

ILEEERS POpMyNbl COKPALLEHHOTO YMHOXEHWA
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989.

991.

992,

T

. PagmokuTe HA MHOXKHTEJH:

a) (x - 5)* - 16; D (Tx - 4)% - (2x + 1)%
6) b+ 72 -9; e) (n-2)2-(8n+ 1)
B) 25 - (3 - x)% ®)Ba+1)2-1;

r) 81 -(a+7)% 3) 4-25(x - 3)%

. IIpeobpasyitTe B npouspegenne:;

a) 16 - 9(p + 3)%; B) 1-36(3y-1)%

6) 9-25(4 - x)% r) 4 - 9(a + b)%.
JoraxuTte, uTo Npiu MOSOM HATYPANILHOM N 3HAUCHHE BRIPANKESHUA:
a) (n+ 1) - (n - 1) geaurcs Ha 4;

6) (2n + 3)2 - (2n — 1) pennreca Ha 8;

B) (8n + 1)2 - (8n - 1) gesnrest Ha 12;

r) (6n+ 1Y - (2n - 1)® aenurca na 7.

Haiigure 3HaATeRUe BRIpaKeHH::

a) (3a - 2b)> - (22 - b upu a =1,35 u b = -0,85;
6) 2y-cX+{(y+2c¥ nmpuc=12ny=-14.
Pasnoxure HA MHOMKHUTEIH!

a) 0,027x% + 1; B) d® + 0,008¢3;

6) y® - 0,001x3; r) 125 - 0,064p%.

. IIpezcTaBbTe B BHAe NPOASBEICHNA:

6) —xt5 4 L B) 3§al5+b12; r) 1%x‘3+y3.

27 12,
L) 27 L)

a) 3 Y

. I[OR&JRKTO, YTO 3HAYMEHHE BHIPDAXXEeHHHA:

a) 413 + 193 gesnrca na 60; B) 66% + 343 aeautca na 400;
6) 79 - 29* aenurca ma 50; r) 5428 — 24% geanrca ma 1080.

l'[pe,uc'ranb're B BEA¢ NPDONJEeNeHHA:
a) (x+ 1)® + x% B) (a - b)® + b a) 27a* - (a - b)¥;
6) (y - 2P - 27; r) 822+ (x - y); e) 1000 + (b — 8)%.

K naparpacdy 14

. I'Ipe,qc'ranb're B BHOe MHOTOYJIEHA.

8) (a2-T(a+ 2)-(2a-1)(a - 14);

6) (2 - b)(1 + 2b) + (1 + b)(5® — 3b).

IIpencTasrTe B BUAEe MHOrOUJICHA!

a) (x + 4)(x® — 4x + 18); 6) (8a + 5)(9a? - 16a + 25).
PemuTe ypapHEeHNe:

a) (x+1)(x+2)-(x~3){x+4)=86;

6) Bx-1)2x+T)—(x+1)(6x-5)=T;

B) 24 — (3y + 1){(4y - 5) = (11 — 6y)(2y - T);

r) By +2)(6-y)=47-(2y-3)3y - 1).

195

|
AononHuTenbHble ynpaxHeHusa K rnase V |



993. Jdcxaxure, 4T0 QYHKIUA, 3aganHaa dopMmyoii
y=(2x ~ 5)(3 + 8x) — (1 - 4x)%,
aAuneitnasa. Ilpusaanexxnr nam rpadpuky arolt pyExkmmn Touxa
A(-1; 10)? Touxa B(0; 16)7
994, HailiauTe 3HAUYeHHNe BLIDAXKEeHUS:
aA@Br-1)n+1)+2n-1)(n-1)-(8n+ 5)(n - 2) npu n =-3,5;
6) by-1DN2-y)-By+4)(1-y»)+2y+6)(y-3) mpu y=4,
995. I{orcaucwre,__ 4YTO 3HAYEHHE BHPAXKCHHUA HEe 3aBHCHT OT 3HAYECHNH
nlepeMeHHOI
a) (a — 8)(a®-8a + 5) - (a - 8)(a® — 8a + 5);
6) (x2-8x+ 2)(2x+5)-(2x2+ Tx + 1T)(x — 4).
JoxaknTe TOMAECTBO
(a2 + b2)(ab + cd) — ab(a? + b2 - ¢? - d?) = (ac + bd)(ad + be).
HokaskuTe, uTO 3HAYEHWE BHIDAKEHUS
b+c—-2a)c—-bB+(c+a-2b)(a-c)-{(a+b—-2c}a-—-"b)
npu A6KMX 3HAYEHHAX a, b U ¢ pasHO 0.

998. YnpocTUTEe BHIPAXKEHHE:
a) (a+8)P2~2(a+8)a-2)+(a-2)%
6) W-7-2-DW-N+y-9°%
Yupocrure:
a) 2(a?~ 1)® — (a2 + 8)(a% - 8) - %(a2 + @ - 4)(2a2 + 3);
6) 4(m2—-3)2-(m2-6)(m2+6)—-9(B8-m+m?(1 - m).
IIpescTaBbTe B BHAE MHOTOYJISHA
(a(a + 2b) + b (a(a — 2b) + b)) ((a® - b2Y + 4a?b?).
JoraxuTe TOXKAECTEO!
a) (a +b)2(a—-b) - 2ab(b-a)-6abla—b)=(a-b)S
6) (a + b)(a — b)® + 2ab(a + b) — 2ab(~a — b) = (a + b)°.
HoKaskuTe TOMASCTBO
(a2 + b2 (a* - a2 + b*) — (a® - b%)(a® + b3) = 205,
10038. Haiizure 3HaueHNe BHpaKeHUdA:
a) (y+5) 2 -5y +25)-y?+3) upn y =-2;
6) x(x+38)2-(x—-—1)(x2+x+ 1) opu x =—4;
B) 2p-1)4p?+2p+1)-p(p-1)p+ 1) opu p= 1,5,
[1004. B xuure Jleonapaa ditrepa (XVIII B.) HCnone3yeTca TOKASCTBO
02 + ¢q®) (72 + cs?) = (pr + cgs)? + c(ps — qr)°.
HoraxxnTe ero.
|

'm POPMYNLI COKPALLEHHON YMHOXEHUS
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IIpu KaxoM 3HAYEHNH ¢ MHOTOUJIEH CTAHAADTHOTO BHJA, TOXKIECT-
BeHHO DaBHEIHA mpomapeseHuIo (x? + x — 1)(x — a), He cogepxnT:
a) x2%; 6) x?

1006.| IIpu xaxom 3HaueHUN b MEHOTOWNEH CTAHAAPTHOTO BMAA, TOMKAECT-
BeHHO PABHEI mpomsBeaeHHIo (x% — 10x + 6)(2x + b):
a) He COAepPIKHT x2;
6) umeeT paBHBle KosdduuuenTr npn x3 u opn x?

1007, IlpeacTaBsTEe B BHAE IPOM3BEJCHHA:
a) Ta®+ 7b3; B) Bat + 5b%; 5 1,2a% + 1,2b5;
6) 2at — 2b%; r) 2,5a% — 2,5b5; e) 3a® - 3b8,

Hokaxxure, UTO YHCI0, paHOe pasHocti 111 111 — 222, asnsaer-
Ca KBAJDATOM HATYPAJLHOr0 YHCIHA.

1009. ITpeoSpasyiiTe B Ipou3BeeHue BHpaKeHMe:
a) 9c¥® - c1%; 6) x% - 4—19.1:2“; B) a®—-0,64a% 1) y* - I%y*‘.

1010. IlpeacTaBsTe B BHAE NPOUIBEJCHNA!
a) 2x8 - 12x4 + 18; B) a‘d + 6a%ds + 9b°;
6) —2a® — 8a%b - 8b%; r) 4x + 4xy® + xy'2,

Pa3noXuTe HA MHOKUTEIHU:

a) T0a — 84b + 20ab — 24b2; B) 12y - 9x2 + 36 — 3x2%y;
6) 21bc? - 6¢c - 3¢® + 42b; r) 30a3 - 18a%b - 72b + 120a.

1012, IlpeoGpasyiiTe B IpOM3BeAeHHE:
a) 3a® - 3ab? + a? - b3 B) 3p—-2¢8-38c%p + 2;

6) 2x — a?y - 2a%x + y; r) a'- 24 + 8a - 8a3.
Pemnure ypaBHeHNe:

a) x3+8x2-4x-12=0; B) P -6yt=6-y;

6) 2md-m2-18m +9=0; r) 2a® + 3a2=2a + 8.
Pemure ypasHeHue:

a) ¥ -2x2-x+2=0; B) 2y - y2-32y + 16 = 0;

6) y® - y® =16y - 16; r) 4x® - 8x%2=4x - 3.
1015. PasnoxuTe HA MHOMXUTEIH:

a) x%-y*-1,5(x~-p); r) p?2 - 16¢2 - p - 4c;

6) x2-a%+0,5(x+ a); n) a%+ 6a + 6b - b%;

B) 4a2 -2 -2a + b; e) x2—Tx+ Ty—y2
1016. IlpeacTaBpTe B BHAE OPOU3BEACHUA:

a) ¥ (x+2y)-x - 2y; B) a2 - 5a2 - 4a + 20;

6) x2(2y - 5) - 8y + 20; r) x%—4x? - 9x + 36.

— e

I
LononHutensHble ynpaxHenws K rnase V !
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1017, Pa3jioxuTe HA MHOMKHTEIN!
a) a2 -b2+ 2(a + b)?; B) 2(x - y)% + 3x2 - 8y2;
6) B2-c2-10(b -0)%; r) 5a2 -5 - 4(a + 1)2.

[1018.] IIpeobpasyitiTe B mponsBeseHue BEIpaXKeHHE:

a) a®+ b% - 2ab - 25; r) b2 -a? - 12a - 86;

6) 36 — b2 - ¢2 + 2bc; R) 8la2 + 8be — 9b2 - ¢2;

B) 49 — 2ax - a? - x%; e) b2 - 4bc-b2-c2+ 1.
PaanoxuTe HA MHOMKATENH:

a) 23+ %+ 2xy(x + y); r) p°-2p2 + 2p - 1;

6) x3 - 1% - Bx(x? + xy + y2); ) 8b% + 6%+ 8b+ 1;

B) 2b% + a(a? - 3b2); e) a® - 4a% + 20a - 125,
IlpencTaBbTe B BUAe MPOM3BEAEHUSA:

a) x3+y8+ 2x2 - 2xy + 2p% B) a*+ ab® - a%b - b4

6) a? - b3 + 3a2 + 3ab + 3b%; r) xt+ 2By — xy® - i,
1021, Joxaxkure, YT0o MHOTOWIEH OPUHHMAET JHUIE HEOTPHIATENbHEIE

3HAYCHUS:

a) x2 - 2xy+ Y% + a% r) a +2ab+ 2% + 2b + 1,

6) 4x2+ a2 -4x+1; B x2—dxy+ 2+ %2+ 1

B) 952 - 6b + 4¢2 + 1; e) x2+ y%+ 2x+ 6y + 10.

[1022.) Mosker nu BrIpaXKeHHe:
a) a + 16a + 64 TpUHMMATEL OTPUIATEJbHEbIE JHAUCHN;
8) —b2 ~ 25 + 10b npUHAMATL HONOMKUTENbHBIE IHAUCHHA;
B) —x2 + 6x — 9 npuHMMATh HEOTPHIATENbHLIE 3HAUCHNSA;
r) (y + 10)2 - 0,1 npuEMMATE OTPHIATEIbHEIe 3HAUCHMA;
) 0,001 - (a + 100)2 npHHEMMATE DOJOKHTeIbHble 3HAYCHUAT?

1023, Hemurcsa nux Ha 5 npu ao6oM Hea0M n BHIpaXKeHHTe:
a) 2n+3)Bn-TN-(n+1){n-1)
6) (Tn+8)(n~1)+@Bn-2)(n+2)

1024.] Joxaxure Toxaectso (107 + 5)2 = 1002 (n + 1) + 25.
Henoap3ysa 310 TOXKAECTRO, CHOPMYIMpPYyliTe TPABAIC BOSBESCHHA
B KBAAPAT HATYDAJIBHOrO HHMCIA, OKAHUMBamomerocs mudpo# 5.
HaiiauTe no stoMy npasuny 252, 452, 752, 1152,

DopMyNbl COKPALBHHOMO YMHOXEHWA
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HEEERIE CUCTEMbI JIMHEUHBIX
YPABHEHUW

C ypaBHEHVWAMKW C OAHOIA NEepeMEHHON Bbl NO3HAKOMMAMCL B MAaaa-
twWX Knaccax, a 06 ypasHeHWAX C ABYMA NepeMeHHbIMA U NX CUCTEMAaX Bbl
y3HaaTe B 3TOW rnaee. Bol NO3HAKOMUTECHE C NOHATUEM MMHElHOro ypas-
HEHUA C ABYMA NEPeMEeHHLIMK, Hay4YuTeCk CTPOWUTL rPadUKK Takux ypas-
HEeHVA. Bl y3HaeTe, 4TO HA3LIBAETCA CUCTEMOA NUHENHBLIX YpPaBHEeHWN
C ABYMA NEpEeMEHHbIMUW, HAYYUTECh PEeLaTh Takue CUCTEMB rpadrHBCKUM
cnocoBom, cnocoBomM nNoACTaHOBKU U CNOCOGOM cnoxeHua. Tenepb Bbi
CMOXETe petuaTb TeKCTOBME 33fa4M He TONbKO C NOMOLWbLIO YPaBHEeHWA
C OAHOMN NepeMEeHHON, HO U C NOMOLLLIO CUCTEM YPaBHEHWA C ABYMA nepe-
MEeHHBIMW. MPUOoBpeTéHHBIE BAMKU YMEHUA COCTAaBAT OCHOBY ANA M3YyMeHWA
B AaNbHeNeM NPUEMOB petueHUAa Bonee CROXHBIX CUCTEM YPaBHEHWIA,

FEE] AMHERHLIE YPABHEHUS C ABYMS
MEPEMEHHBIMM U UX CUCTEMbI

40. JInHenHoe ypaBHEeHUE C ABYMS NepeMeHHbIMU

IIycTe M3BecTHO, YTO OAHO M3 ABYX uucen Ha 5 Ooanine Apyroro.
Ecau mepBoe uncsio offioaHaunTe OyKBOit x, A BTOpoe — GykBoit i, To co-
OTHOMEHHEe MEEJ Y HUMH MOJY(HO 34MUCATE B BHAE DABCHCTHA X — ¥ = 5,
cOAepIKAIEero ABe NepeMeHHbIe. TaAKMe pPABeHCTBA HABBIBAIOT YpadHe-
HUAMU ¢ O6YyMA nepeMeHHbML UMH YDABHEHHAMH ¢ ABYMS HeH3BECT-
HBEIMH.

IlpusenéM apyrue npHUMepHl YPABHEHHIl ¢ ABYMSI HNepeMeHHLIMH:
50+ 2y =10, -Tx + y = 5, 22 + y2 = 20, xy = 12. U3 9rux ypabHe-
HU NepBble ABA MMEIOT BUR ax + by = ¢, rae @, b u ¢ — uncaa. Taxne
YDABHEHUA HAJLIBAIOT JAUHELNLIMU YDABHEHUAMU ¢ 0BYMA NEpeMeH-
HbiMU.

§ 15. JluHenHble ypasHEHVA C ABYMS NEPEMEHHbIMU 1 UX CUCTEeMbI
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Onpegenenne. JiuneliuniM ypasRenneM . ABYMa me-
PeMeHHBIMH HA3LIBAETCH YpABHEEHMe BHAA ax + by = ¢, rae
X H y — nepeMeHELIe, @, b M ¢ — BexOoTOpHIE YHCAA.

Ypasrenne x — y = 5 npu x = 8, y = 3 obpaliaeTca B BEpHOE paBeH-
¢TB0 8 — 3 = 5. 'oBOpSAT, 9TO mapa 3HaueHU# NepeMeHHWX X =8, y =3
ABNAETCA pellenliem 3TOrO YPABHEHHUA.

Onpenenenune. PemlerneN ypaBHEHHR C JBYMS Iepe- .
MEHHEIMU HAJLIBAETCSH Napa SHAMCHHN nNepeMeHHEHX, ofpamain-
A aTO YPABReRUE B BEPHEOE PABEHCTBO.

HeTpyAHO mpOBePHTH, 9TO PellIeHUAMH YpaBHeHHMS x — y = 5 aABnA-
I0TCA TaKxe nmapel: x =106, y=100; x=4, y=-1; x=3,5, y=-1,5.
ITapnl 3HaYeHMH NOepeMeHHEX 3alIUCHIBAIOT HHOrZAa Kopoue. Hanpwu-
Mep, NepedMcIeHEREe MapH MOMHO 3ammcaths Tak: (105; 100), (4; -1),
(3,5; -1,5). IIpu Takoii sanucu Heo6XOZMMO 3HATH, 3HAUCHHEe KaKol us
nepeMeHHEIX ¢CTOMUT HA NIepPBOM MecTe, a Kakoil — Ha BTopoM. B zanucu
pemennii ypaBHEHASA ¢ NePeMeHHBIME X H Y YCJIOBUMCSH Ha IIEePBOM MecTe
3a0MCHIBATL 3HAYEHUA X, & HA BTOPOM — 3HAYEHKUA Y.

YpaBHeHNa ¢ AByMA NepeMeHHBIMH, HMEIOINe OHH H TE )Ke pemle-
HHA, HASBIBAIOT PAGHOCUALHLIMU. Y PDABHEOHHS ¢ IBYMS HepPeMeHHEIMY,
He MMeI0INUe PeIleHH, TaKMXe CYHTAIT PABHOCHUJIBHEIMA.

YpaBHeHRS ¢ ABYMA NepeMeHHBIMH O6IaAAI0T TAKNMHA Xe cBoficTea-
MM, KAK U YPABHCeHHA ¢ OZHON mepeMeHHOI!

am&unmaﬂ-, e o m-mwu“”“ﬂm“umu-n_“——_n“1

} ecam B ypaBHeHuu mepeHecTH ciaraemoe us oxmolf YacTH B Apy- |

| I'y10, H3MERHB €ro 3Eax, TO MOAYRMTCA YPABHEHHE, PABHOCHLIL- |
HOE DAHHOMY;

§- ecau ofe YACTH YpABHEHUA YMHORKHTHL HIW PASAENUTHL HA ONEO i
¥ TO )Xe OTIUYHOEe 0T BYJA YACAO, TO IOAYYWTCA YPaBHeRHe,

! DABHOCHJLHOE BAHHOMY. ' }

;
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PaccMorpuM yparHeHHUe
bx + 2y =12, (1)

BoCnoe30BARIONCE CBONMCTBAMH YDaBHeHNIL, BHDA3HM H3 3TOrO ypaB-
HeHUA OAHY ODePEMEHHYIO Yepe3 APYTYIo, HanpaMep y uepes x. Ilna storo
HepeHecéM claraemMoe 5x B MIpaBYIO YACTh YPABHeHHA, HAMEHHB 0 3HaK:

2y =-5x + 12,
Paspenum ofe 4acTH 3TOTO YpaRHeHHA Ha 2!
=-2,bx + 6. (2)

CUCTeMbl NIMHEHHBLIX YPRBHESHUWIA
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Vpasuenne (2) pasHocuasHo ypasHenuio (1), Iloansyacs dopmymoit
y =-2,5x + 6, MOKHO HalkTH CKOJABKO YrOAHO pemennit ypasnenud (1).
Jdna 3Toro AOCTATOUHO B3AThH NPOM3BOJLHOE X H BRIYMCANTL COOTBETCT-
ByIOIllee eMy 3HaueHre y. Hanpumep:

ecmmx=2,T0y=-25:-2+6=1;

ectn x=0,4, 0o y=-2,5-0,4+6=5,

ITapel uncen (2; 1), (0,4; 5) — pemenna ypaBEeHEnd (1), YpasHeHUe
(1) nMeeT SeCKOHEUHO MHOrO peiIeHHIi.

Hueoraa npu pelieHHN 384aUH TpefyeTcA HANTH BCe NApPHI UeIbIX 4i-
ceJ MM Bce MApbl HATYPANbHBEIX 9HCEN, YAOBIETBOPSAIOINNE YPABHEHHIO
¢ AByMA TlePeMeHHBIMH. B TAKNX Cay4YasdX roBOPAT, UTO HANO <PEIOHTH
YpaBHEeHHe B IeJIEIX YHNCIAX» HJIH <«PelHTL YPABHEeHHe B HATYPAABLHBIX
QHCIAXS.

IIpoGnema peineHHsS YpAaBHeHHAN B HATYpadbHEIX YMCIaX HOApPoOHO
paccMaTpuBasach B paboTax M3BeCTHOrO rpedecKore MareMatuka Jlmo-
darTa (III B.). B ero Tpakrare ¢« ApudMeTHKa» NPUBOAATCA OCTPOYMHEIE
cnoco6sl pelreEna B HATYPAJIBHLEIX YMCIAX CAMBLIX PA3HOOGDASHELIX YpaB-
HeHnit. B ¢cBA3H ¢ 3THM ypaBHEeHUSA ¢ HeCKOJLKHMMU MePeMEHHLIMH, IAS
KOTOpHX Tpefyerca HANTH DellleHHA B HATYPAABHBIX MJIM LEJIBRX 4YHC-
Jax, HASBLIBAIOT THOMGAHTOBEIMH YpaBHeHHRMH.

PaccmoTpumM 3agauy, B KoTopoit Hago HallTH HATYpAJIbHEIE pelneHns
YP8BHEHMSA ¢ ABYMSA IIepPeMeHHLIMH,

3aaaua. 'pynny us 35 TYpHCTOB pemMIN PacCeAUTh Ha TEIIIOXOAe
B TPEXMECTHBIE H YeTHIPEXMECTHRIE KAIOTHI TAK, 9YTOOR B KAKTAX He
OCTaBaANIOCh CBOGOOHBIX MecT. CKOMBKO TPEXMECTHRIX U CKOJBKO Ye-
THIDEXMECTHEIX KAIOT HAJ0 3aKA3aTh?

» HdonmycTuM, YTO HAKO 3AKA3ATH X TPEXMECTHBIX H J YeTHIPEXMECTHBIX
gawT. Toraa
3x + 4y = 35.

Tpebyerca HaliTu BCe MapH HATYDPAJLHBIX 3HAYCHUI MEPEeMEHHEX X
M Y, YAOBJIETBOPAIOIINE 3TOMY YPABHEHHIO.
Ha ypapnenusa 3x + 4y = 35 naxozum, 4To

_35-3x
y- 4 .

IloacTapaAa B 9TO PABEHCTBO BMECTO X HNOCHEAOBATEILHO YHCIA
1, 2, 3 u r. x., RaliAéM, NIpPU KAKUX HATYPANbHBIX 3HAYEHHNAX X CO-
OTBETCTBYIOIINE 3HAYEHNA I ABAAITCH HATYPAJILHLIMM YHCIaMM:
ecit ¥X=1, To y=8; eciu x=5, To y=5; ecom x =9, 10 y = 2.
Jdpyrux nap HATYPAJBHBIX YUCEN, YAOBACTBOPAKIIUX YPABHEHHIO
3x + 4y = 35, HeT, TaK KaK NPHU APYIrUX HATYPANbHBEIX 3HAYEHHAX X
COOTBETCTRYIOIIee 3HAYEHNe I ABJAAeTcA NUO0 APOOHBIM NOJOMKH-
TeJBHHEM YHCJIOM, JHG0 OTPUIATEIBHEIM 9HCIOM.

3HAYHT, HAAO 3AKASATL COOTBETCTBEHHO TPEXMECTHBIX M YETHIPEX-
MECTHBIX KaioT mubo 1 u 8, aubo 5 u 5, mnbo 9 u 2. <

e
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JORAXHAHUE

1025. SIsnseTca AM ypaBHeHHMe ¢ ABYMA IepeMeHHBMHU NMHEWHEIM:
a) 3x-y=17; B) 13x + 6y = 0;
6) x2-2y=5; r) xy + 2x =9?
1026. fABnaerca nu napa uncen x = 1% ny= 4% pellleHUeM ypaBHeHHA

x + y =67 YraxnuTe el ABA pelIeHUsA 3TOr0 YpABHEHNd.
1027, Ilaps! 3aHaYueHNH IepeMEHHLIX X M y YKasaHB B TaGanne:

x -5 -4 -8 -1 0 4
y 0 3 4 -3 -B -3

Kakne U3 HUX ABJAAITCA PEIIeHNAMY YPABHEHHA:
a) 2x + y=-5; 6) x + 3y =567

1028. fApnserca am pemenueM ypasHenua 10x + y =12 mapa uncexn
(3; —-20), (-2; 12), (0,1; 11), (1; 2), (2; 1)?

1029, CocraBhTe Karoe-EH0yAL JUHelHOEe YDABHEHHE ¢ BYMA NepeMeH-
HBIMH, PellleHHeM KOTOPOTO CAYKHT Iapa Yncei:

a) x=2, y=4,5; 6) x=-1,y=2.
1030. N3 auneltnoro ypapsesna 4x — 3y = 12 pripasure:
a) Y uepes Xx; 6) x uepes y.

1031. s ypaBHenua 2u + v = 4 BHpasuTe:
a) MepeMEeHHYIO U depes U;
6) mepeMeHHYIO i Yepes U.

1032. BripasuTe M3 AAHHOTO YPABHCHUA NEPEMEHHYIO I 4depes X; Hc-
OOAR3YA NOAYUYeHRYI0 fopMyay, HalinuTe TpH Kaknx-aAnbo pele-
HUA 3TOrO YPABHCHHA!

a) 3x + 2y =12; 6) by-2x=1.

1033. a) Bripasue M3 ypaBHeHHA X — 6y = 4 NepeMeHHYI0 X 4qepes y,
HaliAuTe TPH KAKNX-AH060 pelleHHs 3TOrC YPABHEHHMA.
6) Bripasns nepeMeHHYIO ¥ Uepe3 MePEeMeHHYK X, HalauTe TPM
Kakux-nubo pemeHus ypaBHeHHdA 3x ~ y = 10.

1034. Cpeam pemerni#t ypasmeHus x + 2y = 18 maiiaute Taxywo napy,
KOTOpAA COCTABJICHA M3 ABYX OZHHAKOBRIX MMCEN.

1035. Haitiaute anaueHme xoaddbunueHTa @ B YpaBHeHMM ax + 2y = 8,
€CJIM M3BEeCTHO, UTO mapa X = 2, y = 1 ABAAETCA pelleHHEM ITOrO
YPABHEHHS.

_m CUCTEMbI NINHBITHLIX YPaBHeHW
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1036. s aByxXpy6aéBHIX H NDATHPYOAEBHIX MOHET COCTABJAEHA CYMMa

B 28 p. CKOabKO 6r10 B3ATO ABYXpPYONEBEIX MOHET?

1037. YueHuK Kynua Terpagu no 5 p. ¥ Kapangamwu no 7 p. CKoOabKo

TeTpazeit KyoHJ YyIeHHK, €CJIH H3BeCTHO, YTO 3a BCIO NOKYIKY OH
sanaatna 44 p.?

1038. Xoasitka Kynnaa ray60KkHue M MeJKHe TAPeJKH, YIUIATHB 38 HO-

kynky 320 p. I'nybokaa Tapenaxa crouT 35 p., & MeJKad Tapejka
crouT 30 p. CKoABKO rAYGOKHX B CKOJBKO MEAKMX TADENOK KY-
nuia xo3aika?

1039. Myka pacdacopaHa B nakeTH Mo 3 Kr ¥ no 2 Kr. CKOIBKO nake-

TOB Ka;KJ0ro BUJA HAAO B3ATH, YTOOH moayunts 20 Kr Mmyxu?

1040. (grs pabombi 8 napax.) Kymann Terpagu B aunediy oo 10 p. 3a

KAMAYI0 H TeTPAAH B KJETKY no 15 p. 3a Kaxayio, 3aTPaTHE HA BCIO
ooryury 320 p.

a) BuscHuTe, MOXXHO JIX IPDH YKA3AHHOM YCJOBHM KYNHTH OXHWHA-
KOBO€ KOJUYECTBO TeTpajel B inHeliKy M Terpajeit B KJIETKY.
0) VkaskHTe Bce BOSMOXMKHBEIE IAPHI, KOTOPhIe MOKHO COCTABHTH
H3 uHCIA TeTpajeii B MHHeiKy H 4McaAa TeTpalelf B RAeTKY Opu
VHA3AHHOM YCJIOBHUM,

B) HaiianTe MakcHMATLHOE KOAUUECTRBO TeTpaneil, KOTOPEIe MOMXK-
HO KYIONTH NPH YKA3AHHOM YCJAOBHH.

r) Hajiaure MUEMMAIbHOE KOJAMYECTBO TeTPajell, KOTODEEe MO -
HO KYNUTH NPY YKA3aHHOM VCJIOBHH.

1) BunimosauTe cOBMECTHO 3ajaHud a) U 6).

2) PacnpegesnnTe, KTO BHIOOAHAET 384aHHe B), & KTO — 3aja-
HHe I'), ¥ BEIMOJHUTE HX.

3) IlposepbTe APYr y Apyra, BEPHO JM BRINOAHEHE! 3aJaHH,
¥ HenpabrTe omMAGKH, €caH OHM NONYLIeHEI.

1041. B pesynnTaTe nepecTaHOBKH Hubp ABY3HAYHOrO YHC/Ia OHO YBEIH-

quiaock Ha 54, Halianre aTo amcnao.

1042, HaiiauTe HauMeHbIIee HATYPAJLHOE YHCIO, KOTODOE IIPH JejIeHHHT

(1]

Ha D aaét ocTtarok 1, a npH AencHuMmM Ha 68 — ocrarTox 2.

1043. HailiauTe 3HAYEHNES BRIDAMKEHHA:

a) 2¢(c-4)2-¢2(2¢-10) mpu ¢ = 0,2;
6) (a —4b)(4b+a) upu a = 1,2, b=-0,6;
B) 3p(1 + 0,1p)2 - 0,6p® npu p = -2.

1044, Pa3jao:xuTe HA MHOXKHTEIN!

a) 1+a-a%-ad% 6) 8 — b® + 4b — 2b2.

§ 15. flunenHwie ypaBHEHNA ¢ ABYMA NepemMeHHbiMi 1 NX CUCTEMbI
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41. padunk nuHeirHOro ypasHeHns
C ABYMA rNepeMeHHbIMU

Kaxpas nmapa ynces, SBASIONIAACA peiieHNeM YPABHEHHA ¢ Iepe-
MEHHLEIMHU X H Y, u3olpaxaercsd B KOOPAUHATHOH NAOCKOCTH TOUKOMH, KO-
OPAMHATAMM KOTOpPOH CAYKHT 9Ta mapa yuces (abcomccolf cAYXHUT 3HA-
49eHHe X, & OpAWHATOK — 3Ha4YeHHMe y). Bece Takme TouKH 00pasyOT
zpapur ypasmenua,

Fﬂ.m..u-r-.II_-l”““m‘-“w**m__-——--““”#““#‘_h’

i I'paduxoM ypasmenua ¢ RByM#A N6PeMEHHHME HASWMBAETCH MHO- |
| mecTBO Beex TOYEK KOODAWMHATHON MJIOCKOCTH, KOOPAMHATEI KO- l
| TopnX ABAAIOTCA peNIEHHAMR 2TOI'0 YpaBHeHHS. i

L*’-—-—“"—““——“-n—_-__——-_——_-—_ﬂ

BriacauM, uro opeacrasiaser coboit rpaduk ypaBHeHUs
3x + 2y =6.
BripasumM nepeMeHHYIO [ uUepes x:
N y=-1,5x+3.

é\‘ B, o] Dopmyaolt y =-1,5x + 3 sagaérea am-
X it Helinaa GyHKRNMA, rpadMKOM KOTOPOH cay-
v SRUT npamas (pue. 74). Taxk Kak ypaBHenus

~1
\o 8x+2y=6ny=-15x+3
11 :

4 X pAaBHOCHJBLHEI, TO 3TAa NPAMas HABAASTCH
.F_l S M rpadukoM ypaBHeHHA 3x + 2y = 6.

; C moMOIIBKD TAKMX Ke paccyxAeHuit

.l MOKHO HOKA3aTh, UTo rpaduronM aioboro an-

|  He#HOro ypaBHEHHMA C NMePeMeHHBIMH X U J/,

B KOTODOM KOSDPHIHEHT OpPH § He DABEH

Puc. 74 HYJI0, ABJAGTCS OpaMad.

Ecnu B anHeiiHOM ypaBHeHMn Koaddu-

TTT TR0 rorep——= oy IHEHT NpH ¥ paBeH HyA0, A kosbhduueHT

o OpHA X OTAAYEH OT HYAdA, TO rpadhHKoM Ta-

KOr'0 YDABHCHHSA TAKXKe ABJAETCA NpPpAMAA.
PaccMoTpuM, HAOpHMED, YPABHeHHe

2x + Oy = 12,

{ - Ero pemleHHAMH CAYXAT Oaphl udnucen
Lo Y.
"% (%; ), B xoropHIX ¥ =6, a y — JroGoe unc-
.-
!

+2x+0y=12

[=]

Jo, Hanpumep (8; 2), (6; 0), (6; —4,5). I'pa-
dHK YpaBHeHUA COCTOHT M3 BCeX TOYeK,
i afcmMcca KOTOphIX paBHa 6, a opauHaTra —
T I TIlI 7 uponspospHOMY uucay. Takme ToukH ofpa-
3VIOT NOPAMYIO, OPOXOAAINVIO 4Yepes TOUKY
Puc. 75 (6; 0) n mapannensHyio ocu y (puc. 75).

CucremMbl NUHENHBIX ypaBHEHWA
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. ¥
} Tpadpmrom ITAHEHHOI0 YPABHEHNA C ABYMS HePEeMEHHEIMH, B KO- !

TopoM xota Gbl OAMH U3 KosdPMIAEHTOB HPH MOPEMEHHLIX He |
i PABEH HYJIO, SBAAETCH NpaMad, :

Tar s svwwr v sl Db sy i S Sl e S Thel MR S AW T MR NAD G i debvh it S s T i vy

PaccMoTpuM Teneps ¢irydail, KOraa B THHeXHOM YpaBHEHHH 004 KO-
a¢PHUNEHTa TPH NEePpeMEeHHRX PaBHKI HYJIO.
VpaBHenme
ax+by=c,

B KOTOpPOM 00a Koa(ddnunenTa npi NepeMeHHLIX PABHE HYJIO, NMeeT BUJ
Ox + Oy = c. IIpn ¢ =0 mobaa napa uncesN ABAAETCA pPelIeHUEM ITOTO
YPaBHEHNA, & ero rpapUKoM -— BCA KOOPAMHATHASA NNOCKOCTE, Ilpn ¢ = 0
YPABHEHHE He HMEET pemieHHHl M ero rpadmk He cozepixEAT HE OAaHoH
TOYKH.

IIpupeaémM npuMepsl NOCTPOEeHNA rpadUKOB NUHENHEIX YpaBHEeHMN,

IIpumep 1, ITocTponm rpadpnr ypaBHeHms 3x — 4y = 12,

» B ypasuennu 3x - 4y = 12 xoadppunAEeETH OpH NEPEeMEHABX OTIHY-
HH oT Hyad. IlosroMy ero rpadmeoM aeaaercAa npamas. IIpamas
onpegensiercA AByMA Touxamu. HaliiéM KoopAHHATH ABYX KAKHX-
ando To4eK OpAMOii:
ecxu x =0, ro y=-3; ecain x =2, 10 y =-1,5.

OrMeruM Toukn (0; —-3) n (2; —1,5) n npoBeAéM ueped HUX NPAMYIO
(puc. 76). dra opaMas — rpaduk ypaBHeHus 3x — 4y = 12, <

Npumep 2. Ilocrpoum rpadur ypasumenus 0,5x =-1,5.
P 3T0 ypaBHeHHe MOXKHO sanucaTh B Buge 0,5x + Oy =-1,5. Ero pe-
IDEHUAMHU CHYKAT IIapsl YACE], B KOTOPHX X = —3, ¥ — NPOHU3BOJIb-
BOoe uucao. I'padpuKOM YypaBHEHUA SABJAETCA MPAMAS, NPOXOASUIAS
yepes TOUKY (—3; 0) n napanneassasa ocn y (puc. 77). d

] W I A Y Y VA ]
! . - : P
T ] -
1 1 : j,/ |:_"g
0 AT % = |
1 ‘&f\"} | 1 i
—il :h??-' e | O X
2 ;1’,43'5‘,
e .
| :
_ : 1 i N J
Puc. 76 Puc. 77
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Xapaxsianus

1048, Iipnnaane:xnt au rpadpukry ypapHenus 3x + 4y = 12 Touxa:
a) A(4; 1) 6) B(1; 3); B) C(-6; -7,5); r) D(0; 3)?
1046. Kaxue na touex A(6; 1), B(~6; -5), C(0; -2), D(-1; 3) npunag-
JeXar rpapuKy ypasaeHNA X — 2y = 4?

1047, OoxaxnTte, uro rpaduky ypasuenus 3x — y = -5, —x + 10y = 21,
11x + 21y = 31 npoxogar uepea Touxky P(~1; 2).

1048. ITocrpoitite rpaduk ypaBHeHUSA:

a) 2x —y=6; B) x + 8y =0; A 1,2x=-4,8;

6) 1,6x +2y=23; r) 0,5y —x=1; e) 1,6y =86.
1049. IloctpoiiTe rpadux ypasHeHHS:

a) x+y=6; ©6) y—4x=0; B) 1,6x=4,8; r) 0,5y=1,5.
1050. IHocTpoiiTe rpadmk ypapHEeHHA:

a x-y—-1=0; B) 2(x-y)+3y=4;

6) Sx=y+4; r) (x+y —(x-y)=4.

1051. Ha npsamoii, spaaiomeiica rpadpukoM ypaBEerua 21x — 5y = 100,
B3ATA TOYKa, abcrucea koropoil paera 3. Haliante opanHarty aroit
TOYKH,

1052. H3pecTHO, YTO OPAUHATA HEKOTOPOI TOUKK NpaMoOf, spadonieiica

rpaduxom ypasaenusa 12x — by = 132, paena 0. Hailigure abcuuc-
cy aToll ToukH.

1053. (Odax paBomu: 6 napax.) He BuinONEASA DOCTPOSHUSA, ONPEACTHTE,
B KAKHX KOOPAWHATHLIX YETBEPTHAX PACIIONOMEH I'PaPNK YDeBHEHN:
a) 12x - 8y = 25; 6)68x + 3y =11; B) 1,5x = 150; r) 0,2x = 43.
1) O6cyauTe APYr ¢ APYroM, B KAKHX KOODAMHATHRIX YTJIAX NpH
a2 0, b 2 0 Mmoxcer 6HTE pacnosoMen rpaduK ypaBHEeHRA: ax = b;
ay="5b; ax + by =c.
2) PacnopegennTte, KTO BHIIOJHSET 3aJAHUSA &), B), & KTO — 3aja-
HuA 6), I'), 1 BRIIIOJHHUTE HX.
3) IlIposeprTe ApPYT ¥V ApPYra, BePHO JH BRINOJHeHHB 38AAHNA,
B HCOpABLTE OMINOGKH, €CIH OHM ZONYIIEHH.

PEHE BEKAPT (1596—1650) — dpaHuyackuit dunocod,
matematvk 1 ¢uank. Cosnan OCHOBBI AHANUTHUYECKON
reomMeTpiK, BBEN NOHATHE NepeMeHHOH BenuyuHel, paa-
paBoTan MeTon koopauHaT. OcyliecTBun cenab anrelpsl
C reomeTpueii,

CUCTEMBI IMHENHBIX YPABHEHUN
!
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1054, Pemuure ypaBHeHHe:
! 16-x_18-x _

. x—15 2x+1 -
a) 3 13 0; 6) 5 3 +1=0,
1055. Haligure saauenue BRIPAXEHUA!
a) ala-4)-(a+4)P2 uopaa= —l-i;
6) 2a-52-4@-1)(3+a)mpua= %

42. CucTemMbl IMHENHbIX ypaBHEeHV
C ABYMS NepemMeHHbIMU

3anava. Cymma XBYX unces pasHa 12, a nx pasHocTs paeHa 2, Haitxnu-
Te 3TH YHACAA.
P O6osuauum nepsoe uncao Gyxsolt x, a Bropoe Gyxsoit y. Ilo yexo-
BHIO 3aaUuy CyMMa uucen pasHa 12, T. e.

x+y=12,
Tak Kax PasHOCTh UMCeJ PaBHA 2, TO
x-y=2.

M=l COCTABHIN ABA YPABHEHNA ¢ ABYMA nepeMeHHBIMH. YUTo0H oTBe-
THTH HA BOMPOC 3ajaun, HaZo HATH Takpe 3HAYEHHUS NePeMEeHHBIX,
KOTOphIe O0pamialoT B BePHOE PABEHCTBO KAXMOe H3 ypaBHeHHMN
X+y=12mn x - y= 2, 1, e, HaltTn o6mue peImeRUsA ITHX ypaBHEe-
Hult, B Takux cayuasx roeopar, uro Tpebyercsa pewumd cucmemy
ypasnenui.

CHcTeMy YPABHeHHA NDHHATO SAIHCHIBATE ¢ DOMOMIBK (PHrypHOM
cxkobxkH. COCTABJCHHYI0 CHCTEMY YDABHEHMIA MOMHO 3aNHCATH TAK!

x+y=12,
x-y=2,

NbEFP PEPMA {1801—1865) — dpanuyackuii matema-
THK, OAWH W3 CO3RATENEA AHANUTUYECKOW reoMeTpUMn W
Teopun Yucen, JaHMMancs Teopuel peweHns anrebpan-
HECKMX YPABHEHMIA ¢ HECKONLKMMKM NEPEMBHHLIMMK,




Ilapa sHadeHNi MepeMeHHRIX X = 7, ¥ = 5§ CAYKHAT pellIeHHEM KaK-
JOro ypaBHEHMA CHCTeMBI, TaK Kak ob6a paBeHcTBa 7+ 5= 12
U 7 - 5 = 2 apamorca pepHEIMU. TAKyI0 napy HAIBIBRIOT PEUICHUECM
cucmemui. <

Onpepnenenune. PemteAneM cucTeMLl YPABHEHHR ¢ ABYMA
TepeMEeNHEIME HASLIBAETCH Napa 3HaAYeHANI NepeMeHRRX, ofpa-
INad KaKXoe YDARHEHHMEe CHCTEeMLI B BeDHOE PABEHCTEO.

"_’ng.z:f' - - RS S = It s (e S h
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PemnTe cncreMy ypaBHeHHU — 3HAUUT HANTH Bce €€ peleHHS HJIN
AOKAB3AThL, YTO pDeIleHHH HerT.

Jdna Toro uTofH pemmuTE CHCTeMy JUHeNHLIX YpABHeHHUH ¢ ABYMS
nepeMeHHEIMH, MOKHO MCHONB3OBATH rpaduKH ypaBHeHUH.

IIycre TpeGyeTcs peIIMTh CHCTEMY YpDABHEHHN

_ o 2x+8y =5,

J' _H./D i | 3x—y=-9,
7] T ITocTponM B KOOPAMHATHON IJIOCKOCTH
4 _ . 1 rpadurkn ypaBHeHumii cucremsl. I'paduxom
Z7 : ; NepBOrc YPABHEeHNA ABJIACTCA nNpaMmaa AB,
VAL : a rpatuxomM BToporo — npamas CD (pxc, 78).
KINC R KoopauraTte a06o#i Touxkn npamoit AB
_/ M Lovodeonior. SABIAIOTCS pellleHHEM ypaBHeHHS 2X + 3y = 5,
3 \5 ; % —e= 8 KOODAHHATHI a6oit Touxku npamoii CD aB-
T . | na0TCH penleHUeM YpaBHeHHA 3x — y = -9,
V(C“"'T‘ ~—— KoopaMHATH TOYKM IlepecedyeHHH HPAMBIX
Py e ;\.'? i YOOBJAETBOPAIOT KAK NepBOMY YPABHEHHIO,
LITIT 77 "™ yak u BropoMy, T. €. ABASIOTCA pPeIIeHHEM

cucTeMui. I'padbMKH mepeceKarTcs B TOYKE
Puc. 78 K (-2; 3). BHaunT, cucTeMa HMeeT eAMHCT-
BeHHOE pemeHue: x = -2, y = 3.

IMpumenénneill HaMu cniocod pelteHUs CHCTeMBl YpaBHeHHH HA3LIBA-
eTcd epadunecrunm. 3amernM, 4To rpadpuyeckuii crrocod oGEIMHO NO3BONA-
€T HAXOANTE pellleHNa UL OpabaniKeéEHo,

PaccMOTDUM CHCTEMEL ABYX JUHENHBIX YpaBHEeHUN ¢ ABYMSA epeMeH-
HBIMH, B KAXKAOM H3 KOTODHIX XoTd GBI 0AHH B3 K03bdHIHeHTOB IPH I1e-
peMeHHLIX OTJIMYEeH OT HyJd. BrlAcHHUM, Beerja JIu Takad cHCTEMa HMeeT
pelLlIeHHA B €CJIK HMeeT, TO CKoAbKO. ['padmKaMu ypaBHeHU ! CHCTEMBI SB-
JA0TCA npAMble. Ec/iu 3TH npAMEe NlepeceKalTCA, TO CHCTEMa HMeeT
eIUHCTBeHHOE PEllieHre; ¢C/Id NPAMEIE NAPAJJIeAbHEL, TO CHCTEMA He HMe-
eT pemeHuN; ecaM NpAMbie COBHAAAIOT, TO PelleHuit GecKOHeUHO MHOIO,

Hpumep 1. BHACKEM, CKOJBKO PeIIeHHIt MMeeT cucTeMa YpaBHeHHH
11x+10y = 120,
6x +y = 18.

_ml CncTeMbl NUHENHBIX YPABHEHUA
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P PaccMOTpPHM, KaKOBO B3aMMHOe pacnojoxeHue rpaduKos ypabBHe-
HUii naHHOMN cHcTeMEI. [ aTOro BHIPA3HM H3 KaMKAOro YypABHEHUS

¥ uepe3 x, NOAYYNM
{ =-1,1x+12,

y=—-6x+18,

YpaBuennaMu y =-1,1x + 12 u y = —6x + 18 zanaorca NuUHCHHbIE
byaruun. Yriaoeeie KoadPHUITNEHTH TPAMBIX, ABAAKINAXCA rpadbn-
KaMH 3THX GVHKUUI, pasIHuHBL.

SHAYUT, 3TH IPAMEIC IEPECCKAIOTCA U CHCTEMA HMEeT €AUMHCTBEHHOE
petenne, <

Hpumep 2. PaccMOTpUM, CKOJBKO PEIICHHH MMEeT CHCTEeMA YPaBHeHHIt

8x+ 20y = 3,

{Zx + By = 16.
p U3 xaxmaoro ypapHeHHs CHCTeMEl BEIDASHMM Y uepes X:
y=-0,4x+0,15,
{y = -0,4x + 3,2,
Ilpamute, apnatommecs rpabuxKaMu TuHeHHBIX GyHR1INAH
y=-04x+ 0,15 u y=-0,4x + 3,2,

napajgjeabHBl, TAK KAK WX YIJIOBHE KO3QPHUHEHTH OZMHAKOBRI,
a TOYKH IlepecedeHNs ¢ OChI0 ¥ PA3JHYHBI,

Orcrona caenyeT, MTO AAHHAA CHCTEMA YPABHEHHH He HMeeT pe-
mennii, <

IIpumep 3. BulsACHUM, CKOJBKO PELICHUI MMeeT CHCTeMa ypaBHEHHH
5x + 2y = -18,
{15x + 6y = -54.

P BripasuB M3 KaXIOr0 YDABHEHUS CHCTEMEl ¥ uepes X, MOJYIHM
y=-26x-9,
{ y=-25x-9,

OueBnaHO, YTO rpaPpMKH YpaBHeHHH COBHNAZAIOT. ITO O3HAUAET, UTO
mobaa nmapa YHcen (Xg; Yo), B KOTOPOil Xy — IPOHIBOJBHOE YHCIO,
a Yo =-2,0xy — 9, ABNASTCA PEIDEHHEM CHCTeMBL.

Cucrema nMeeT GecKOHEeWHO MHOrO peimreHu#, <l

SORAkUELIS

x+y=4
1056, fApnsercss Ju pelneHHeM CUCTeMbI YpaBHCHWMIL { y=%

2x—y =2 rapa

yucex: a) x=3,y=1; 6) x=2, y=2?

§ 15. JlnHeiHbie YPaBHEeHWSA ¢ ABYMHA MEPEMEHHLIMHU U UX CUCTEMDI
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1087, fArnserca s mapa arcen u = 3, v = — 1 pelenneM cUCTeMH ypas-

BeHnit:
3ut+v=3_8, v+2u =25,
a) {7u-2v=23; % {u+2v=1?

1088, Kaxkne ua map (-3; 4), (-2; —6), (-4; 3) aBnaOTCa peuleHHAME
CHCTEMEI YPaBHeHHI:

x=y-1, 13x-y=0,
%) {3x+4y=0; % {5x—y= -4?

1059. CocraebTe Kaky-iufo cHcTeMy JIMHeNHBIX YpaBHeHHN ¢ mepe-
MeHHbIMH X ¥ ¥, PellleHHeM KoTOpoll cay:uT napa:

a) x=4,y=1; 6) x=0,py=38.
1080. Pemnre rpaduueckn cucreMy JUHeHHHIX ypaBHeHmi:
x—y=1, x+y=0,
%) {x+3y=9; ®) {—3x+4y=14;
6) x+2y =4, 5 3x-2y =86,
-2x + by = 10; 3x+10y = -12.
1061, Pemure rpadpuveckn CHCTEMY ypasHeHmii:
x-2y =6, x-y=0,
2) {3x+2y= -6; % {2x+3y= -5.
1062. BriacHuTE, HMEET JIM CHCTEMA DEISHHHA H CKOJNLKO:
a) 4y-x=12, 8) 1,bx=1, ) 2x =11 - 2y,
y+x=-3; -3x+ 2y = -2; A 6y = 22 - 4x;
-8x=0, 2y = 3, -x+2y = 8,
6]y:-m() I‘).1|c+;,f e){’”y
3y - x = 6; y = -0,5x; x+ 4y = 10.
1083. (Qas pa6omw: 6 napax.) HMeeT sin pemeHna CHCTeMA YpaBHeHUH
M CKOJBKO:
) x=06y-1, 6) bx+y =4, 8) 12x -3y = 5,
2x-10y = 3; x+y-6=0; 8y — 24x = -10?

1) Ob6cyaure Apyr ¢ APYroM, OT 4ero 3aBHCHT OTBET HA BOIPOC 3a-
AAaYH.

2) BrnoaHuTe COBMECTHO 3aJaHUE a).

3) PacnpepesnuTe, KTO BBINOJHAET 3ajaHue §), 4 KTOo — 3aja-
HHE B), H BHINOJHHTE HX.

4) IlpoeepbTe EpYr ¥ APYra NPABHJIBLHOCTH BHINIOJHEHER 3agaHHM
H HCOpABbTE OLIMOKH, eCJH OHH JONYINCHLI.

—Tom CHCTEMbI NMHEAHLIX YPABHEHWA



1064. Yxaxnre xakue-HUOYAL TPM PEIIeHUS CHCTEeMEI ypaBHeHMIk:
-3y =25, 1,5y + x = -0,5,
a) {7V 6y { Y
3x -9y =15; 2x + 3y = -1.

cers t

PemmuTe ypaBHeHME:
2x4—3_3x=x-2|-1; 6)6=3x3—1—§.
1086. IIpeacTaBrTe B BUAe MHOTOUYJICHA:
a)(bc2—c+8)(2c-83)-16; 6)18m® - (8m - 4)(6m? + m - 2).
. PagnoxxuTe HA MHOXXHTENN:
¢ a) a® + a2 - x%a - x%; 6) b® + b2 — 9b - 9¢.

a)

T e s i ek -

.
&
1

KoHuTpoOnsHbie BONPOCH M 3agaHus

18 [laitTe onpepeneHe NUHEAHOrO YPaBHEHUS C OBYMS NEPEMEHHLIMU,
B NpvsenuTte npumep.

f UTo Ha3bLIBAETCA peleHWEM YPEBHEHUA C ABYMA NEPEMEHHbIMN?
ABNAETCA NU Napa 3HAYEHWA NEepeMeHHbIX x =7, y =3 peweHnem
ypaBHeHWs 2x + y =177

EE 41O ABnAeTcA rpadukoM ypasHeHWA ax + by =c¢ ¢ nepemMeHHbIMK
xny, tnea=0unm db=0?

¥ YTO Ha3LIBAGTCA PELUEHNEM CUCTEMbI YPABHEHWIA C OBYMA NEpPEeMEeH-
HbiMA? YTO 3HAYUT PEWNTL CUCTEMY YPABHEHWA?

3 CKONBLKO PRLISHNA MOXET MMETL CUCTEMA ABYX NNHENHDBIX YpaBHEHWA
j C ABYMAl NEPEMBHHBIMMUT?

PEWEHVE CUCTEM JIMHEAHLIX YPABHEHUH

43. Cnocob® nopcraHoBKM

PacemorpuM criocol perneRns cucTeM NUHeAHX YpaBHeRHMIl ¢ AByMS
epeMeHHRIMM, HA3hIBAeMBIH cnocofom nodcmanoexu. HauréMm ¢ mpaMepa.

IIpumep 1. Pemum cucreMy ypasHeHnik

{3x+y= 7,

1
—bx + 2y = 3. )

§ 16. PeweHre cUCTEM SIMHENHLIX YPaBHEHMA
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P Bripasum u3 mepBoro ypaBHeHHS y 4epes x: y = 7 - 3x.
IloacTaBuB Bo BTOpOe YDABHEHNe BMECTC J BhIpaxeHMe 7 — 3x, 1o-
JAYYHUM CHCTEMY

{3:{: +y=T,

-5x+ 2(7 - 3x) = 3. )

HeTpyano nmoxasaTe, 4To cucreMsl (1) i (2) HEMeIOT OQHM U Te K€ pe-
mIeHnd.
B cucreme (2) BTOpOoe ypaBHeHHEe COAEDKUT TONBKO OZHY NepeMeH-
Hy10. PemuM 3To ypaBHeHHe:

yio P _5x+14—6x=3,

Y 1 Y N . -11x = -11,
\ ,‘ . IloncTaBuB B paBeHCTBO ¥ = 7 — 3x BMECTO X

Tl ),«_ -+~ umeao 1, HAAEM COOTBETCTBYIOIIEe 3HAUE-
L b e ... HHe Y3

. \ i N y = 7 - 3 . 1,

? yﬂ \\ ! [ P ' y= 4,
By, B i3 IMapa (1; 4) — pellenue cucTeMb (2),
Lt L] _“\?; + . l,.. & 3HAQUUT, U cucTeMHl (1). <
LZ!—N 1 S Pemenne cucteMu (1) MH cBeJu K pe-
M w L S merno cucreMsl (2). Ilpu 3TOM MEI BOCIIOJNB-
Ho' A 'T i~ SOBAIHCH TEM, YTO CHCTEMHl (1) n (2) nMetoT

A M.l o oxHE M Te xe peleHnd.

CucreMul ypaBHeHMI ¢ AByMA TepeMeH-
Puc. 79 HBEIMH, VMEIOIe OOHU M Te ’Ke peIlleHus,
HASHBAIOTCA PAGHOCUALHLIMU. CHCTEeMEI, HE

uMeonie pelieHu, TAKMKe CINTAIOT PABHOCHJABHBLIMH,

TeomeTpuuecky paBHOCHABLHOCTH cucTeM (1) 1 (2) osHavyaer, 4TO
rpacurn ypaBHeHu# cucreMel (1) mepecexkaloTca B TOH 3Ke TOUKE, UTQ H
rpacuxn ypaBHeHHH cucreMul (2), T. e. Bce TPH OpAMEIe IepPeCceKaloTcs
B ogHO# Touke (pHc. 79).

Mui pemtunu cucremy (1), nenoassya cnocob moacranosku. IIpu pe-
IIeHNHX CHUCTEMBl JABYX JHHEWHEIX YDABHEHMH ¢ ABYMHA NEePEMEHHEIMHA
cnocofoM DOACTAHOBKH NOCTVHAIOT CASAYIOLIHM obpasoM:

1) BHpamao0T A3 KAKOro-HAGYAbh YPABHEHHAS CHCTEMBI OJHY He- ;

pPeMeHHYIO Qepe3 ApYrymw; :

2) momCTaBAAIOT B APYroe YpaBHeHHe CHCTEMB BMeCTO 3TOH me- ;

PeMeRHON moay4YeHHOEe BHPAKOHHE; :

, 38) pemramT monyuuBlleecs YPaBHEHHe C OAHO# mepeMenHON; !
4) HAXOAAT COOTBETCTBYNINECE 3HAUYEHMEe BTOPO# mepeMeRHOMH,

¥

- C e T R S D e AFT L ARAL AR AR R TLLTL PG WWRAR 1S W O WATL P

IIpumep 2. Pemumm cucremy ypaBHeHHI
Tx + 6y = 6,
3x+4y =9,

212 m CUCTEMbi SIMHENHBIX YPaBHEHN



P BEIpasuM B3 BTODOI'O YpaBHeHMA ¥ uepes y: 3x =9 -4y, x =

3
9- 4y
IToacTaBEM B IepBOe YPaBHEeHHEe BMeCTO GYKBH X BLIDRsKeHHe 3 :
7. 9"34"+6y= 6.
PemnM nmoayueHHOe YpPaBHeHHE ¢ IIepeMeHHOH ¥
7(8-4y)+3-6y=3 -6,
63 - 28y + 18y = 18,
-10y =-45, y=4,5.
IloagcTaBMM B YpaBpHeHHE X = 5 —34y BMOCTO Y uHCHIo 4,5:
X = #, x ==-3.
Orper. x=-3,y=4,5. <
VLT TCT T
1088, Pemure cucTeMy YpaBHeHMil:
) y=x-1, 6) x=2-y,
Sx + 2y = 16; 3x-2y-11=0.
1069. Pemrure cucTeMy ypaBHeHUil:
-2x=1, x+y=86, —x= 20,
a) {7 B) 4. 7 y {7
6x—y="1; 3x-By=2; 2x - 15y = -1;
Tx— 3y =13, 4dx-y=11, 2b—-x= -4y,
6) r €)
x—2y=25; 6x - 2y = 13; 3x— 2y = 30.
1070. HaiiauTe pellieHHe CHCTEME ypaBHeHuI:
a) 2x+y =12, 8y~ x=4,
Tx - 2y = 31; 2x - 21y = 2;
y—2x=4, 2x=y +0,5,
6) r)
Tx—-y=1; 3x -5y =12,
1071. PemiuTe cucTeMy YpaBHeHMil:
a) 2u+5v=0, s 4u + 3v =14,
—Bu+1b5v=T Su — 3v = 25;
S5p—38g=0, 5 10p+ 7q = -2,
3p+4g=29; 2p - 22 = 5gq.

§ 16. PewieHue cucTeM NUHEWHBIX YPABHEHNA

9-— 4y
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1072,

1073.

1074.

1075.

1076.

1077.

1078.

Pemmure cmcreMy ypaBHeHMIA:
8) {3x+4y=0, ) {5x+6y=-20,
2x+3y=1; 9y + 2x = 25;
6) {7x+2y=0, . {3x+1=8y,
4y +9x = 10; 11y - 3x = -11,

He BLINOAHAA NOCTPOEHHHA, HAMAUTEe KOODAMHATH TOYKH mepece-
YeHUs rpadMKOB ypaBHeHmIi:

a) Tx+4y=23 n 8x - 10y =19;
HaliznTe KoOpZHHATH TOYKH HepecedeHUud rpaduros ypasHeHniH,
He BHITIOJTHAA MOCTPOSHHA:

a) 5x — 4y =16 u x - 2y < 6;

6) 11x-6y=2u-8x+5y=3.

6) 20x - 15y =100 u 3x — y = 6.
Haitaure pemierne cHCTeMBb ypPaBHeHRMiA:

) 3(x-5~1=6~2x, 6) 6x+y)-y=-1,
Sx-y)-Ty=-4; Ty+4H-y+2)=0.
PemnnTte cncreMy ypaBHeHHI:
) By+8(x—3y)= Tx-12,

O9x + 3(x - 9y) = 11y + 46;

HajiauTe penieEue cHcTeMbl YpaBHeHHI:

) {—2(a—b)+16= 3+,
6a-a-5=-8-(b+1).

x_¥_ (2m  n _

3 2" "% 5 T3~ b
a) B) 1

(2 " 2 ’ (10 6 ’

_2p=8, . Ry
6) 18 , r) 4 2:

—3a+§=—37, L.‘If'|"-g-'=—.
Pemmnte cucreMy ypasHeHuik

(¥ _x_ x_¥_

4 5 6, 2 3 2,
a) 3 B) 4

i+i=0' éf-— = 6;

.15 12 i | 2 ’

B_x"+—y'_=2939 3_x-‘2y=5,
I

03 - L3 ¥-3 =65

CucrTembl NMHERHLIX YPaBHEHWA
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$1079. ¥VnpocTuTe BHIPAIKEHHE:

1081. Hdoxa:xuTe, UTO BCe TOYKHM rpadnka GdyHKUHH, 3anaHHON dopMy-
a0l y=x2-4x + 5, pacnosioxkeHkl B BepxHeil MOJYILIOCKOCTH.

2
. a) (2x — 8y)? + (2x + 3y)%; B) 2 (% + %] +(2x - y)’s
; 6) (2x + 3y)2 - (2x - 3y)*%: r) 3 (% + %) - 8x - y).
§1080. PaanoxuTe HA MHOXHTEJIH:

i a) x% + 4a2x® - 4ax%; 6) 4af - 12a% + 9a4b2,

£

44. Cnocob choxeHusd

PaceMOTPHM eIé OQMH cIocod pelleEHA CHCTEM JUHEHHLIX YPaBHe-
HHN — cnrocol croxcerus. IIpH peileHMHM CHCTEM 3THM CHocoBOM, Kax
¥ IOPHU peilleHHH cniocofoM NOACTAHOBKM, MEI NepeXOAHM OT AAHHOH CHc-
TeMEI K Apyroif, pABHOCHJIBHOM eli cucreMe, B KoTopoil 0fHO M3 ypaBHe-
HHUI copepUT TOABKO OJHY HePeMeHHYIO.

IIpuMmep 1. PemouMm cucreMy ypaBHeHHIt
2x + 3y = -5,

x -3y = 38.
» B ypaBHeRHAX 3TO# cHCTeMbl KO2bOdDHUIHEHTH NIPH ¥ ABJAAIOTCA HpO-
THBOTIOJOXKHBIMM YHCAaMU. CI0KHE TOYJIeHHO JeBble U IpaBhle Yac-
TH ypaBHeHH#t, moayuuM ypaBHEHMe ¢ ogHOM mepemMeHRON 3x = 33.

3amMeHuM OXHO H3 YpaBHeHN} cucreMu (1), HEanpuMep DepeBoe, ypas-
HenueM 3x = 33, [loaxyuuM cucTeMy

3x = 33,
x -3y = 38.
Cucrema (2) paBHOCHABHA cucreme (1).

PewruM cucremy (2). Ua ypaBaenusa 3x = 33 maxogum, uto x = 11.
I[MoacTaBuB 2TO 3HAYEHHE X B YpABHEHHe

x — 3y =238,
OOJYYHM YpPaBHEHUe ¢ NepeMeHHoON y:

11 - 3y = 38.
PeinumM 3TO ypaBHeHHE:

(8 )

(2)

Hapalgl 1; —9) — pemrenue cucreMsi (2), a 3HAYMT, U JaHHON! cHCTe-
MBI (1), <

—_———

§ 16. Pewsenne cUCTeM NMHENHbLIX YpaBHEHUI ‘ 215



Bocnoan3oBaBIICh T€M, 9TO B YpaB-
HeHHAX cHcreMHBl (1) KosdpdHIHMEeHTH
OpH ¥ ABAAIOTCA OPOTHBOIOJIOKHBIMH
X 9HCJAaMH, MBI CBeJIM €€ pemieHHe K pe-
[OeHHI0 PpaBHOCHJABHON cmcreMHl (2),
B KOoTOpoit oAHO M3 ypaBHeHu# copep-
JKHT TOJLKO OAHY MMePeMEHHYIO,

TeoMeTpiruecKH PABHOCILILHOCTE CHC-
TeM (1) u (2) osHauaer, 4YTO rpapuKu
ypapaenuit 2x + 3y =-5u x - 3y =38
, mepecexkaloTcsa B TON e ToYKe, UTO H

i rpadpuru ypasHeHnit 3x=33ux -3y =
I N . =388, T. e, BCe TPM IPAMKIE OEPECEKAIOT-
1 ¢a B oxHOH Touke (puc. 80).

' '§—3.c=3§—§:' |

ODpumep 2. PemnmnmM cucreMy ypapHe-
Puc. 80 —_— 5x+lly = 8,
10x - 7y = 74,

» ITouneHHOE cHOKeHUe yPABHEeHUE CHCTEME] He IPUBEAET K MCKJIIOYe-
HHMI0 ofaHOM M3 mepeMeHHbLIX. OAHAKO €CJIHM YMHOXHTL BCe WJIEHH
[IePBOro ypaBHeHMA Ha —2, a BTOpoe ypaBHeHMe OCTABUTH Ges name-
HeHHuit, T0 KO PUIUEHTH NPH X B NONYYEeHHBIX YPABHEHHAX GyAayT
[IPOTHBOIOJIOMHLIMY THCAAMMU:

-10x - 22y = -16,
10x - Ty = 74.
Tenepr NOYICHHOE CAOMEHHE HIPUBOAHT K YPABHEHUIO ¢ ofHOit me-

peMmeRBOl —-29y = 58, W3 aroro ypaBHeHUA HAXOAMM, UTO Yy = -2,
IMogcTaBUB BO BTOPOE YPABHEHUE BMECTO § HuCa0 —2, HaligéM 3nave-

HUe Xx:
10x-7.-(-2)=74, 10x=60, x=6.
OrBeT. x=6, y=-2. <
3x - 5y = 93,
5x -4y =103,
b IloaGepéM MHOMHTeNH K YPABHEHHUAM CHCTEME TaK, YTOOH IIOCHe
YMHOMEHAS HA HHX KO3GQIUIMEHTHEI NIPM Y CTAAU OPOTHUBOOOIOMK-

HEIMY YHCJIAMH, YMHOKHB NepBOe YpaBHeHHMe CHCTeMhl Ha -4,
a4 BTOpOe Ha 5, MOJYUHM

—-12x + 20y = -372,
25x — 20y = 515.

Orcrona mainém, uro 13x =143, x = 11. [HoacraBuB 3HaAYEeHUE X
B ypaBHenune 5x — 4y = 108, naiiaém, uto y = —12.
OreeT. x=11,y=-12. <

216 INELERYE CucTembl NVHENHBIX yPaBHEHNA

IIpumep 3. Pemum cucTreMy ypaBHeHHH {



Mzl paccMOTpenu NpUMepRl PeIlleHNsa CHCTEeM cOocoboM CloKeHHs.
IIpu pemreHMM CHCTEMH ABYX JHHEHHEIX YPaBHEHHIl ¢ ABYMA OepeMeH-
HEIMHA COOCO00M CIOMKEHHA noc'rynam'r CIeIYIoLIUM oﬁpaaom

l) YMHOXKAIOT [OWICHHO YPABHOHMS CHCTEMbI, moaGupas MHO-
IKUTENH Takr, 4To6n KoadhpHuHMeHTH npH OAHON H3 mepeMeH-
, HBIX CTAJH HPOTHBOIOJOKHBIMH YHUCIAMH; :
? 2) CKAAZWBAIOT NOYWISHHO JEBLIC M MpAaBble YACTH YpABHEHHM -
CHCTEMBbI;
3) pelmaioT NOJMYYHMBIMEECs YPABHEHHe ¢ OAHON nepeMeHHOM;
‘ 4) Haxo,ma'r coorne'rcTBymmee JHAUCHHE BTopoﬁ nepemennoﬁ

R ]

3ameTnM, 4YTO ecam KO3IDOHUIHEHTH OPH OAHOH M3 OepPeMEeHHEIX
ABJIAIOTCA MPOTHBOMOMOKHLIMA YACIAMH, TO PeIeHHe CPady HAYMHAIOT
¢ DOYJIEHHOTO CJIOMKEHHS YPaBHEHW,

hRaxucHus

1082. Pemnre cucreMy ypasHeHHUII:
{2x+lly = 15, {4x— Ty = 30,
B

10x- 11y = 9; 4x — 5y = 90;
8x-17y = 4, 13x - 8y = 28,
) {——8x+l5y= g O {llx-8y= 24,
1083. Haiigure pelmeHHe CHCTeMLI YpaBHeHHIA:
a) {x-6y=17, . {3x+2y=5,
bx+ 6y = 13; —bx + 2y = 45;
6) {4x - Ty = -12, . {Qx -4y = -13,
—4x+ 3y =12; 9x - 2y = —20.
1084, Pemrnre cucTeMy ypaBHEHHit:
40x + 3y = 10, 33a +42b =10, 10x-9y =8,
){20::— Ty = 5; {9a+14b= 4; o {21y+15x= 0,5;
6){53:—2;,!:1, - {13x-—12y=14, o {9y+82=—2,
15x - 8y = -38; 11x -4 =18y; 8z = 4y - 11.
1085, PemuTe cHCTEMy ypaBHEHMIi:
2) {121:- Ty=2, 5 {ﬁx = 25y +1,
4x - Sy = 6; S5x - 16y = —4;
Tu+2v=1, 4p + 7a = 90,
) {I’Tu v6u=-9 O {5.:; - 6b = 20.

§ 16. PewlerHne cucTeM NMHERHbIX YPaBHEHWR | 217



1086. Hailiaure pemenne CHCTEMB YPaBHEeHUWIL:

0,76x + 20y = 95, 10x = 4,6 + 3y,
{0,32:: -28y=T; {4y +3,2= 6x;
) {0,5u -0,6v=0, 0 {—3b +10a-0,1=0,
0,4u +1,7v = 10,9; 15¢ +4b-2,7=0.

1087. CocraBbTe ypaBHeHHMe BHIA Y = kx + b, rpaduK KOTOPOTO mpoOxo-
AUT 9epe3 TOUKH:

a) M(5; 5) u N(-10; -19); B) A(8; -1) u B(-4; 17);
6) P(4; 1) u Q(3; -5); r) C(-19; 31) u D(1; -9).
1088. I'padux nunetinoil pyHrIIUN NepeceraeT OCH KOOPAHUHAT B TOUKAX
(-5; 0) u (0; 11). Baaaiite a1y dyEROUIO dopMyIToit,
1089, Hpauaa Y = kx + b npoxoauT uepes TOYKH | T TV w1
A(-1; 3) u B(2; -1). Hannuminre ypaBHe- | N L
HUe 3TOH mpAMOii. -\R
1090. T'padux nnHelHOH (YHKUMN TepeceKaer X
och X B TouKe ¢ abcomecoitr 4, a 0Ch ¥ B TO4- | 2\
Ke ¢ opauHaTo#t 11, 3agaiiTe sty dyHKIHIO . ;
dopMy oL, AN
1091. 3agaitte dopMynoii JunefiEyi0 QyHKIHIO, | H \
rpadpuK KOTOpOH H300pa)<éH Ha PpHCYH- eni
Ke 81, Puc. 81
1092, PewuTe cHcTeMy ypaBHeHRIA: '
2) {5(x+2y)—3= x+5, 6 {2,5(x—3y)—3= -3x+ 0,5,

y+4(x— 3y)= 50; 3(x+6y)+4=9y+19,
1093. Haiianre pemenne CHCTeMR YPABHEHMIA:

nry

e

1 - lm-1lp=
a) -x+ y 2=10, 8) 5m Gn 0,
5x—y=11; bm-4n=2;
0,6x+0,2y = 7, 1u--1—v=—3,
6) 11 1 ) r) 6 3
3* 1Y =9 0,2u +0,1v = 3,9.
1094. PemuTe cHcTEeMY YpaBHeHHIt:
XL ¥ _ 5= 2x ¥ _
ayi3ta =0 1% G,
2x-y=10; 3(x - 1) O=1-y;
2x-Ty =4, 5_.1:__ =—E,
1z _v_ v 21 62
6 6 3 te=-3



1095. Hailtaure penieHue CHCTEMEI ypamlelmﬁ'

1 1 x ¥
a) gx— Ey - 4, B) = 1
6x + by = 150; 2x + 3y = -12;
l _ l = 4a-5b-10= Os
6 3" 8"~ r) b 1
Tu +9v = -2 c-3*ts=0
1096. NMeeT JH pellIleHHA CHCTEM& M CKOABKO!
a) 2x-y =1, 6 -bx+32y =1,
-6x+ 3y =2; 15x - 6y = -217

1097. Paano)xuTe HA MHOKHTEJH!
a) 15a° — 15b%; B) 10a3 + 105%; B) 47a8 — 47b5;
6) 29a2 + 2902 + 58ab; r) 18a% — 18b%; e) 51a’ + 51b8,

1098. ¥npocTuTe BHpaKeHHe:!
a) 2x(8x - 1) - (4x + 1)%; 6) 4(3y — 1) - 18y(2y - 1).

45. PeweHnune 3apaud
C NOMOLUBIO CUCTEM YpPaBHEHUA

[Ipx pemmeEHMH 38489 ¢ NOMOIOLIO CHCTEM YPABHEHMI MOCTYHAIOT
cne,qylomuu obpasom:

? 1) oﬁoanaqam HEKOTOphble HEeH3BeCTHLIe Yucaa OYKBaMH H, HC-

P MOJB3Ysl YCAOBHE 38J84YH, COCTABAANIOT CHCTEMY YPABHeHHIL; 1
: 2) pelDaloT 3Ty CHCTEMY; i
! 3) HCTONKOBHIBAIOT PE3YJLTAT B COOTBETCTBHH C YCJOBHEM 38- i
5 JavH.

i iy p— - u.ﬂn‘——nm““mm“mmmw-m“"_“w“mw-—i

3anaua 1. Macca 15 xupnuqeit 1 § maaxko6a0K0B paBHa 64 kr. Karxo-
BA Macca OZHOINO KHPIOIHYa ¥ OAHOre mAaKofnoKka, ecan 5 kupnuueit
TaAenee 2 maaxkobiaorkos Ha 3 kr?

» IlycTe Macca KHpnu4da X Kr, a maarkofimoxa y Kr. Toraa Macca
15 kupmuueit u 5 muaxkodiaoros yaer 15x + 5y kr. Ilo yeaosuio sa-
aaun ona papua 64 kr, moatomy 15x + 5y = 64,

HaBectrO, 9T0 5 KUpONYeil TAxeNee 2 MINAKOGIOKOB HA 3 Kr. 3HAUUT,

5x - 2y = 3.

§ 16. PeweHue CUCTEM NUHENHBIX YPaBHEHIA
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Yrobbl OTBETHTH HA BOIPOC IANAYH, HANO HANTH TaKMe BHAUCHHA
X U Y, KOTOPBIe YAOBJEeTBOPAIOT KAK [IEPBOMY, TAK M BTOPOMY YypaB-
HEeHUIO, T. €. YAOBJETBODAIOT CHCTEMeE

15x + 5y = 64,
Sx -2y = 3.

Pemns 31y cHcTeMy, NOJAy4YHM, 9T0 X = 2,6, y = 5.
OrBeT. Macca xupnuua 2,8 xr, a ninakobaora b kr. <

3amaua 2, MomHO Ju pasMeHATH cTOPYOnaéByI0 Kymiopy natupybiaé-
BBIMH ¥ OZHOPYOJEBHIMH MOHETAMH TaK, YTOOH BeeX MoHeT 6u110 30?

p JonycTuM, UYTO clegyeT B3ATH X NATHPYOHAEBHX M Yy OTZHOPYOMEBBIX
monert. ITo ycaosmio x + y = 30. Tak Kak ¢ IOMOIILIO 3THMX MOHET
HY)XHO pa3MeHATL 100 p., TO AONMKHO BBINOJHATLCA PABEHCTBO
5x + y = 100. ITonyuunu cucTemy ypaBHeHHH

x+y=30,
5x+y =100,

Pemms €&, RaitaéM, uTo x = 17%, y= 12%.

ITo cMuIcAy 38484l X M Y ROMKHE OHITH HATYPAJNLHEIMH YHCJIAMH,
a MBI DOJMYYHJIH APOGHEIE YHCHA.

OrBeT. PasMeHATH CTOPYGIERYI0O KYHIODY YKA3AHHEIM CIOCOGOM
HEeBO3MOMKHO., <

ZORAXHOHME

1099. B ¢epmepckoM XoafilcTBe NOA rpeduXy M Npoco OTBeneHO 19 ra,
= OpHuéM rpedHxA 3aHHMaeT Ha 5 ra Goabmre, 9eM npoco. CKONBKO
FeKTAPOB OTBEJEHO MOJ KAXXAVIO M3 dTHX KYABTYP?

1100. Texauueckoe MNEepPeBOOPYHECHHE IeXA I[MOZBOJHJIO BHIYCTHTH
B derpane 5a 165 napennii Gonrme, yeM B aAaBape. CROJIBKO H3Ae-
au#k 6BLTIO BREIODYIOEHO B AHBape M CKOJBKO B deBpane, €CiM M3-
BECTHO, YTO 8a STH MeCAIH Lex
Brnycernn 1315 nanennii?

1101. B macrepckoit «ABTOocepBHC» OT-

T DPeMOHTHpOBANX 22 JNerkoBHIX H
rpy30BBIX aBTOMOOMNA, Cpean Hux
JIeTKOBRIX OBLTO HA 8 MeHbINe,
yeM Trpy3oBeiX. CKOJBKO TIpyso-
BRIX ABTOMOOHNIEHl OTPeMOHTHDO-
BANIY B MACTEPCKOM?

1102. Ha TeHHHCHOM KOpTe ANA Hrpbi Nap TeHHNCHCTOB BEIAENAETCH

= naomaaxa npamoyroanHoii ¢opmm. Haiigure ANMHY M IDHDHHY
ILIOIMAAKH, €CJHM MN3BeCTHO, 49TO ANmMHA O6oJbINe HIMPMHBEI HA
12,8 M, a nepumerp npamMoyroxbHuka pases 69,48 m.

Cuctemsl NUHENHEBIX YPAaBHEHMWA



1103.

1104.

1105.

1106.

1107.

1108,

1109.

1110,

1111.

1112,

1113.

QcHoBaHue papHOGeApPeHHOr0 TPEeYroJLHAKA Ha 7 cM GoJplre ero
SoxoBoit croponnl. Halizure 00KOBYI0 CTOPOHY TPEyroJLHHKA,
ecJId ero NepHMeTp paBeH 43 cm.

Cmapunrasa 3adaya. Qcanuna I MyJ NUJIH BMeCTe, Harpy’KeHHEIe
PaBHEIMHA IO Becy Memkamd. OcaHIA KAJOBANACH HA TAKECTH
HomM. «YTO THI KAJMyemeCcA, — CKasajd MyJ, — eclIH Thl Jalllb
MHe TBOI MeNIOK, MOS HOIIA CTAHET BABOE OoJbIIe TBOEH, a ecan
a Tefe JaM OAMH MEMIOK, TO HAIIK I'PY3bl CPABHAIOTCA». CKONLKO
MEIIKOB HEC KAMARINT

Cmapunnas 3adava. Eciu A noayuur or B 100 pynwuii, To cra-
HeT BABOe ero borade, a ecnm A aact B 10 pynuii, To B craHer
BwecTepo Gorave. CKONBKO AeHEr' ¥ KayKAOTO?

CrosBKO JeT 6paTy ¥ CKOJILKO JIET CeCTpe, ecaH 2 roaa Hasan Opar
6 cTapnie cecTpsl B 2 pasa, a 8 jer Hasaxg — B H pas?

JBa aBTOMATA MIrOTABJIMBAIOT ASTANA. YHCIO AeTajei, H3rOTOB-
JIEHHBIX TIePBLIM ABTOMATOM 38 3 U U BTOPHIM 34 2 Y, COCTABAAET
720 m1ykx. YerBépras 4acTh JeTajeil, M3TOTOBJEHHBX o6oHMH
ABTOMATAMH 3a 2 4, cocTanaa 150 mTyk. CKOABKO AeTasell A3ro-
TOBJAAJA KA XKABLIIN ABTOMAT 3a dac?

3a 4 4 e3AE HA ABTOMAIIHHE U 7 4 €37k HA [0e3e TYPHUCTH IIpo-
exann 640 kM. KaxoBa cxopocTh moesza, ecqH oHa Ha 5 KM/4
GoJbIIe CKOPOCTH &BTOMAIIUHBI?

Tennoxon ODpOXOAHNT 34 3 4 O TEYECHHIO H 2 4 OPOTHB TEYEHUA
240 xM, DTOT Ke TENAOXOZA 3a 3 Y MPOTHB TeYCHUR MPOXOANT HA
35 kM Gonbure, yeM 3a 2 7 N0 TedeHHIO, HalifuTe CKOPOCTH TEIIO-
X0AA OPOTHB TEUEHUA U €r'0 CKOPOCTE N0 TEYEHHK),

U3 nyrxToR A n B, paccToanue MeXJy KOTOPEIMH paBHoO 280 KM,
BEIXOAAT OAHOBPEMeHHO JBa aBTOoMoOHMIA. Ecan aBromobuanm 6y-
AYT ABUTATLCA HABCTPEYY APYr APYTY, TO BCTPeUAa MPON3OHAET ve-
pes 2 u. Ecau sike oHN GyAyT ABMrATHCA B OAHOM HANIPABJACHUH, TO
aBTOMOOHIE, BHIDeaMuld uz 4, TOMOHUT ABTOMOOIIE, BRINEAIIAM
us B, yepesd 14 4. Kakopa CKOpOCTb Kaj)KAOro apromobunsa?

JiBa TypuCTa BEIIJIN OJHOBpPEMEHHO U3 ABYX FOPOJIOB, DACCTOSHAE
MeKAY KOTOPHMU 38 KM, H BeTpeTHAMCE Yepe3d 4 u. C Kaxoit cko-
POCTBIO INEA KAaXKALIA TYPHCT, €CJIM HU3IBECTHO, UTO HmepPBLI mpo-
méa o BCTpPedH Ha 2 kM Bojslle Broporo?

MoTopuas 10AKA OYTE N0 TEYEHAKY OT OQHOH OPHCTAHA o Apyroi
npoxoaut 3a 4 u, a o6paTHEEE nyTh — 3a 5 4. KakoBa cKopocTs
JOAKH B CTOsUelf Boje, ecnu 70 KM IO TeUeHHI® OHA NPOXOAMUT 34
3,5 u?

3a 34 Do TeyeHMIO U 4 4 NPOTHE TEYEHHA TEILIOXOH NPOXOAHT
380 kM. 3a 1 ¥ mo TeueHu o u 30 MHH NPOTHB TEYEHHHA TENJIO-
xon npoxoauT 85 kM. Halianre cobcTEEHAYIO CKOPOCTE TENAOXOAA
H CKOPOCTH TE€YeHHs.

[——-=-

§ 16. Peiwenrue cUcTeM NUHERHBLIX ypaBHEHWIA
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1114. Ha aByx noakax 55 kuur. Eciu nepecraBuTk co BTopoii Moaxy no-
JOBHHY KHHI HA MEPBYI0, TO HA NepBoit craHeT B 4 pasa Goarnre
KHUT, 4eM OcTaHeTcd Ha BTopoii, CKOMbKO KHUT HA KaXAOM noaKe?

1115. Cmapunnas 3adava. Ha nesoii yame BecoB, HAXOAAITUXCA B PaB-
HOBECHH, JeKaT 9 OAHHAKOBHX CAUTKOB 30JI0TA, 4 HA NPAaBOH —
11 oAMHaKOBEIX CIUTKOB cepefpa. ECiN NOMeOHATE MECTAMHU OAUH
C/IUTOK 30JI0TA CO CIIUTKOM cepefpa, TO JIeBAsA YAIlla OKAMETCH HA
13 r merue npasoii. CKOMLKO BECHT OZMH CINTOK 30J0TA U OJHMH
CIHTOK cepefpa?

1116, Macca 4,5 cm® sxenesa u 8 cm® meau paena 101,5 r. Macca 3 cm®
sxesesa Gonbme maccul 2 cM® Meaun Ha 6,8 r. HalignTte nuioTHOCTE
}KeJjIe38 M IIOTHOCTL MEeIu.

1117. ITox o3MMHIMU KyJAbTypaMu ObL10 3aHATO Ha 480 ra Gonsmre, yem
nox apobbiMu. ITocse Toro kak ybpaan 80% osumeix 1 25% apo-
BBIX KYJLTYP, IJIOINAAB, OCTABIOAACA MOJA O3MMBIMH, OKA3ZAJNACH
Ha 300 ra menpme, YeM NJIOHIAAE NOJ APOBHIMH., Kaxas maomaznn
ObI7Ia OTBeZieHA NOJ APOBLIE M KAKAA 0] 03HMEIE KYJABTYPH?

1118. [ise 6puragel AO/MKHBE OBIIM N0 NJIAHY H3TOTOBHTEL 33 MeCAl
680 neraneii. Ileppasa Opuraja NepeBEINOJHHUIA MECHUHOS 3aJa-
Hue Ha 20%, a BTopas — Ha 15%, n moaromy obeumu GpuragamMu
OLLIO M3TOTOBJMICHO cBepX mana 118 gmeraneli. Croapko geraseit
AonykHa Obla MSTOTOBHTH MO MJAHY KauKAaa Gpuraga 3a Mecsam?

[1119.; Mmeerca Monoko 5% xuproets # 1% upHocTn. CKOIBKO MONO-
Ka KAXAO0TO BUAA HAJO B3ATH, UTOOH NMOJYIHTH 3 J MOJIOKA, KUp-
HOCTH KOTOpOTro cocTaBager 3,2% 7

1120.. MMerommueca 45 000 p. knuenT GaHxa pasjesny Ha ABe YACTH,
Oany 13 HUX OH MOJOXKUT Ha BRAAA «denosuTHLIts, A0X0A MO KO-
TOopOoMy cocTaBaaa 9% B rog, Ho Heab3sa OLLIIO CHUMATH ACHLIH
B TedeHMe roxa. Jpyryio yacTs 0H OJMOXKI HA BRJIax «Jo BocTpe-
6oBaruA», AOXO0A MO KOTOpoMYy cocTaBasanx 1% B roa, oxHaxko
B a1060e BpeMA MOKHO OBLIO B3ATH A€HBI'M IOJHOCTHIO MM HAC-
THYHO. B pesyaerare o6mmii Z0xX04, NONAYYSHHLIN KJINEHTOM de-
pes rox, cocTaEua 3410 p. CRONBKO JeHer MOJAOXKHI KJIMEeHT Ha
BRJIAA «JlemO3UTHRI* H CKOJMBKO Ha BRIAA «[lo BocTpeboBaHmas?

1121.! 3 10-oponenTHOro m 15-mpouent-
HOrQ DACTBODOB COJAHOH KHCIOTH
Tpebyerca cocrasuTk 80 r pacrBO-
pa, KOHLUEHTpauusa KOTOPOTO paBHA
12%. CKOJBKO TPaAMMOB Kaaoro
pPACTBODA HANC BIATH?

i1122.] CMemae kucaory 70-npomeHTHON 1
48-npouneHTHOH KOHOeHTpAUMH, IIO-
ayuuau 660 r xucaoTH 60-IpoOeHT-
HOM xoHOeHTpau¥H. CKOABKO OELIO
B3ATO KHCJOTEI KA I0To BHIA?

CycTemMbl NMMHERRBIX YPABREHWA
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1123,

1

1124,

1125,

1126.

1127,

(3adava-uccredoeanue.) Ha CROMBKO HaZo YMEHBLIUTL UHC-
no 100, uTofu npy AeseHuN MOJTyYeHHON PA3HOCTH KAK Ha §, TaK
u Ha 7 ocTaTox GmII paBeH 1 M npu 3TOM NepBoe dacTHoe Guljo
Ha 2 Goapime BTOpOTO?

1) Ob6cyaure, Kaxue ofosnauenns yaoGHO BBECTH AMA pelIeHHS
3ajgavun.

2) CocraBpTe cucTeMy ypasHern#t u pemuTe eé.

3) IIpoBepbTe NPABAABHOCTD ODOJYUEHHOI'O OTBETA.

Paanoxure HA MHOKHTEIN:
a) 0,064m3+1; 6) 0,027x3—-y% ) p®+8; r) 27— mb.
Hoxaxnure TOXKIECTBO
(2 — PP + 22%% = (2% + P («* + y* - 2%,
B kakMX KOODAMHATHHIX YeTBEPTAX PACHONOKeH rpadpuK ypas-
HeHHnA:
a) 2x + 5y =12; 6) 3x -4y =10?
HJokaxxure, 4To BCce TOUKU rpaduka dyHrOmn, sagarHol dop-

mynolt y=-x2-6x - 11, pacnoso>keHHl B HHXKHell MOJYMIOC-
KOCTH.

KoHTponbHbie BONMPOCH! B 3aRaHNR

O6bRCHUTE Ha NpuMepe, Kak PelalT CUCTeMy ABYX NWMHeAHLIX ypaB-
HEeHUI C OBYMA NEPeMEeHHEIMW CNocoGOoM NOACTAHOBKK.

Ob6bACHUTE Ha NpuMepe, Kak PellaT CUCTeMY ABYX NWHEAHBIX ypaB-
HEeHUA C BBYMSA NEPeMEHHbIMW CNOCOGOM CROXeHUA.

danr mex, kmo xouem snamb Ooavuie

46.

JlnHenHble HepaseHCTBa

C ABYMSA NMNepeMeHHbIMN N UX CUCTEeMbI
Hepasescreo 5> 0,5x + 2 mpn x =6, y = 10 ofpamaerca B BepHOE

HepaseHcTso 10 >
x =86,

5+ 6 + 2. 'oBopAT, 4TO Napa 3HAUEHNN NepeMeHHBIX
¥ = 10 aBaserca pelmeHNeM 3TOr0 HEPABEHCTBA.

Onpenenenve. PemerneM HepaBeHCTBA ¢ ABYMA Ilepe-
MeHHLIMY HABHIBAEGTCA NADA 3HAUEHKH TepeMeRHEX, 06paniao-
mas ero B BePHOe YHCJIO0BOS HOPABEHCTERO.

Ana Tex, kTo xoueT 3Hate Honbwe [
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Herpyauo nposepuTh, YTO pelleHMAMU HepABEHCTBA
y>0,5x+2

ABIAIOTCA Taxke mapel x =0, y=5; x = -8, y=-1. Kaxxaoe pemenne
HepaBeHCTBa Y > 0,5x + 2 MOxKHO n306pasuTE TOYKON HA KOOPAHHAT-
HOH OJAOCKOCTH.

BeiacHHM, KaKOe MHOYKECTBO TOYEK 3aJ4aéT Ha KOOPAMHATHON Imjoc-
HOCTH DACCMATPHBAaEMOE HEPABEHCTRBO.

MHOMteCcTBO TOYEK, KOOPAUHATEI KOTOPHIX YAOBJETBODAIOT YpaBHe-
Ba y = 0,5x + 2, npeacraeaser coboit npamyio (puc. 82). Ecain Touka
IJIOCKOCTH JIEMKHT BRILIE, YeM TOUKA 3TOM NpaAMol, HAaXOAAIIAACA ¢ Hell
Ha ofHOM BepTHKaIH (cM. puc. 82), To eé opAuHaTa HOJAbLINE ODAUHATH
COOTBeTCTRYIOIIEH TOUKHN NpAMONl H DOTOMY KOODAMHATH 3TOIf TOuKM
YAOBJETBOPAIOT HepaBeHCTBY ¥ > 0,56x + 2.

BooGure koopauHaTH! J1060# TOYKH NOAVILIOCKOCTH, PACTIONIOAKEeHHOMN
Brie npsmoif y = 0,5x + 2, yA0BAETBOPAIOT HepaBeHCTBY ¥ > 0,6x + 2,
a KOOPAMHATE] JPYIHX TOUYeK IJIOCKOCTH 3TOMY HepaBeHCTBY He YAOBJIe-
TBOPHAIOT.

Taxkum obpasom, HepaBeHcTBO Y > 0,6x + 2 3agaéT NMOAYNIOCKOCTD,
PACTIONOKEHHYIO Bhimle npaMoli y = 0,5x + 2, Ha pucynke 82 sta nony-
TINOCKOCTE NOKAa3aHa UBeTOM. [paHMYHAA NpAMAA, HE NPUHAAJEKANAA
3TOM MOAYILJIOCKOCTH, NPOBeAeHa NYHKTHPOM.

IIpumep 1. IlokaxkeM B KOOPAUMHATHON NJIOCKOCTH MHOJKECTBO TOYeK,
KOTOpOe 38aéT HEepaBeHCTBO X = 4.

p ITpoeeném npamyio x = 4 (puc. 83). A6concca m060it TOUKHU, IPUHAA-
Jexkalmeit aToif npaMoil MK PACTIONOMEeHHOH paBee €, paBHAa 4 HAN
6onpine 4. 3HaunT, HEpPABeHCTBO X = 4 3a48éT HA KOOPAMHATHOHU
NJIOCKOCTH NPAMYIO X = 4 B IOJYIJIOCKOCTh, PACTIOJNIONEHHYIO IpaBee
npaMoii x = 4. OTa NOAYILICCKOCTE IIOKA3AHA HA PHCYHKE LBETOM.
I'paENYHAaA OpAMAas DPHHAANEHHAT 3TOH moaymaockocT. <

¥

Puc. 82 Puc, 83

CucTeMbl NUHEAHLIX YPABHEHUA
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HODpumep 2. BuacHUM, KaKoe MHO-
JKECTBO TOYEK 3aJ46T HA KoopAH-

3
HATHOH NJIOCKOCTH CHCTEMA Hepa- 6 ¢0,&$*
BEHCTB LY
y>04x-2, _
y<0,4x+3. /

=

ar - “'2 ) 6 x
P ITocTpoEM B KOOPAHMHATHOH mjOC-
KOCTH NMpAMbIe, ABJAAIOIHECH rpa-
duKaMu ypaBHeHMIt ~a 4
y=04x-2 u y=0,4x + 3. u““’u

Tak kax yraosrie KoaddnmueHTH
NpaAMEIX PaBHLI, TO 3TH NpAMBIe Puc. 84

napanneibHel,

ITepBoe HecTpOroe HepaBEHCTBO 3afaéT npamyio y = 0,4x — 2 1 noay-
NIOCKOCTD, PACNOJIOKEHHYIO BHIIIE 3ToH DpAMOH, a BTOpoe — mpAa-
Myio ¥ = 0,4x + 3 1 NOAYILIOCKOCTD, PACIONOKEHHYIO HMKe oTol
npamoit. PaccMaTpHBaeMasA CHCTeMa HePABOHCTB 3aAaéT obiylo
YACTh 3TUX MHOYKECTB.

9Ta ofuwiad 4acTh MpeACTaBsaeT coboll mosocy, orpaHHMYEHHYIO NIPA-
MEME y=0,4x -2 n y=0,4x + 3 (pmec. 84). <

dopaxieuna

1128. HocrpoiiTe npamyio ¥ = —;—x. IMokaxXuTe ITPHXOBKONH MHOKECTBO

TOMEK KOODAWHATHOHM MNOCKOCTH, KOQOPAUHATHI KOTOPHIX YAOBJE-
TBOPAIOT HEPABEHCTBY:

1., 1
a)y>3x, 6)y<3x.
1129, MMoka)kuTe IMTPUXOBKON MHOMECTBO TOMEK KOODAMHATHON ILTOC-

KOCTH, KOTOpO€ 3afa€T HePABEHCTBO:
a) y2x; 6) y€-x; B) x21; r) y<95.

1130. Hao6pasnTe MHOKECTBO TOUYEK, KOTOPOEe 38JAET HA KOOPAMHATHON
IJIOCKOCTH HEPABEHCTBO:

ayzx+1; 6) y<-0,2x + 3.
1181.] SanaiiTe HEPABEHCTBOM MOJYINNOCKOCTh, PACHOJIOMKEHHYIO BEIIIE
NPpAMOH:
a) y=x-1,3; 6) x+y=5.
1132, fisnsaerca sm napa umcea x = —3, y = 4 pemweHNeM CHCTEMEl Hepa-
BEHCTB:
3x-y<0, 6) xX+y <5,
x+y>1; x - 2y > -157

Ana Tex, KTO XodeT 3HaTh Honblue
8 — Maxapuues, Tix.

225



1138 Haob6pasnre HA KOOPAHHATHON HIOCKOCTH MHOXKECTBO TOYEK, KO-

TOpOE 3alaéT CHCTeMA HepaABeHCTB:
€ —x’ B - 2, — ’
8) {y 6) {y x 5 {y 2 ~2x+4

y = -5; yeEx+3; yEx+1,
[1184] Kakxywo ¢purypy Ha XKOODAMHATHOHN ILIOCKOCTH 3a8aéT CHCTeMAa He-
PABeHCTB:
g ] g - + '
a) Vsex 6) b7} x+7
y=2T v -x+17?

H3zobpasuTe Ha KOODAMHATHON IIOCKOCTH (HIypy, KOTOPYIO 3a-
AaéT cUCTeMA HEDPABEHCTD

¥<-0,5x+2,
x>0,
y=20,

n Ha#AuTe €€ MAOIMAAD.

Vkaxure xaxue-1ubo sHaueHus k M b, IPH KOTOPHX CHCTEMA He-
PABEHCTB

Vs 3x+2
yv=2kx+d
3a8aéT Ha KOODAMHATHON IJIOCKOCTH: a) noaocy; 6) yroa.

K naparpadgy 15

1137. Annsercs An pelnenmeM ypapHenus x2 - 2y = 7 napa smadeHuit
fnepeMeHHBIX X 1 Y

a) (5;8); 6) (-4:-11,5);  B) (~1; -8); r) (1,2; -2,78)7

1188. CocrapbTe ypaBHeHHe ¢ OepeMeRHLIMH U ¥ U, peNIeHueM KOTOporo
COYXKHT napa gmces Buaa {(u; v):

a) (10; 3); 6) (0; -7); B) (0,6; —0,8); r} (-1,4; -8,6).

[I189] MoxaxuTe, 4TO ecan B ypaBHeHHH ax + by = 81 KoaddunueHTH
a u b — nennte uucaa, To napa uucesn (15; 40) ze MoxkeT SHITE pe-
IIeHNEeM 3TOr0 YDABHEHHUSH.

1140. HasecTHO, 4TO!
a) mapa sHavdeHul mepeMeHHHX X = 5, y = 7 ABAAeTCA peIIeHHEM
ypaBHeHus ax — 2y = 1, Hailigure xoadpnuuenr a;
6) mapa suadeHHH nepeMeHHBIX x = -3, ¥ = 8 ABARETCA pemIeHH-
eM ypasHeHunsa 5x + by = 17. Hafianre koabdunment b.

CvcTeMbl NUHERHbIX YpaBHEHWIA



1141, Haijizure Bee HAPE HATYPAJBHHIX YHCEJ, KOTOPHE ABAAIOTCA pe-
NIeHUEM ypaBHeRHMA: a) x + y = 11; 6) xy = 18,

Haligure Bce maphl HPOCTHX YHUCE], KOTOPHIe ABIAIOTCA PelleHnd-
MH YpaBHeHHA a + b = 42.

Tpéxsnaunoe YMUCAO HaynHEaeTcH ¢ nugpu 9. Eciau sy nudpy ne-
pecTaBUTE HA HOCHAefHee MeCTO, TO IOJNYUHTCH TPEX3HAYHOE HHC-
710, KOTOPOe MeHbIIe AaRHoro Ha 576, Haliaure naanoe TpéxsHau-
HOe YHCJIO.

[1144] Tpéxsnaunoe unucao oxkamuusaerca uubppoit 4. Ecam sty mudpy
MOCTABHUTL HA IepBOe MECTO, TO HOBOE UHMCIO 6ygeT Ha T MeHbllle
VABOGHHOTO AaHHOro uncna. Haliaure mannoe uyncio.

K zBysHaunoMy uucay nmpunmcanm® cjesa M crnpaBa mo 1. Iloay-
YUBIIeECH UETHIPEX3HAYHOS UMCIO OKasalock B 21 pas Goabume
nepeoHavaxsHOre. Haligute ABysHaAYHOE YHACIO.

(1148, ITepecexaer am rpadux ypapHeHns y — x = 9: a) ocs x; 6) och y?
IIpA MOJNOMKHTENLHOM OTBETE YKAXMHTE KOODAMHATH TOYEK Iepe-
CeueHns.

1147. 'padury ypaBHEHHS X — Xy = 46 NPUHAMIEHHT TOYKA ¢ ODAUHA-
roii —1,3. Haifigure abenuccy aroit Touxn.

1148. 'padux ypasHeHus 8x — 5y = 14 OPOXOAMT Yepe3 TOUKY ¢ abe-
uuccoit 1,2. Haltaure opauHAaTy aTO¥ TOUKH.

1149. Moxaxure, 4YT0 rpaduky ypasHeHus 3x + 2y = —4 He NpUHAAJeE-
BHT HH OBHA TOYKA, ¥ KOTOPO# 06e KOODAUHATH NMOJIOKUTENBHEL,

Hoxaxure, uTo rpadbuky ypassEerna 6x — 12y = 5 me mpunagie-
JKMT HH OfHA TOYKA C mEJOYMCAeHHEMMH KOOPAHHATAMH.

1151, IMocrpolite rpaduk ypasHeHUA:
a) 3(x-2y)-2(x-4y)=4;
6) 2(0,5x - 1,2y) —-(0,6y + x) = 6;
B) 8(0,4y - 0,2x) - 4(0,3y - 0,6x) = 0,6.

1152. B nuneitHOM ypaBEeHHMH gx — y = 4 noaGepure KoadbdbHUAEHT 4
TaK, YTOGH rpadMK 2TOro ypaBHeHHA HPOXOAMJ dYepe3d TOUKY
M(3; 5). IlocrpoiiTe rpadux 3TOrO0 YpaBHEHHSA.

11563, ITocTpoiiTe NMpPAMYI0, KOTOpDas SABARETCA rpadmKoOM yYpaBHeHHSA
% z22,fg:)= ¢, eCJIM HM3BeCTHO, YTO OHA NPOXOTUT Hepe3 TOUKY

(1184, IMocrpoiire rpaduK ypasHeHus:
a) (x-2)(y-3)=0; B) (x+4)(y+5)=0;
6) (x+8)y-1)=0; r) x(y-2)=0.

AononHutencHuie ynpaxHesus K rnaee Vi
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He BRINONHAA MOCTpOeHNA, HAKAMTE KOOPAMHATHI TOUKH IIepece-
veHHs rpadpura ypasHeHHA (x + 2)(y + 3) = 0 ¢ ock10 X; ¢ OCBIO V.

1156. IlocTpoiiTe rpadpuK ypaBHEHUA:

a) y=[x; 6 y=x|
1137. SABaserca nu pelieHHeM CMCTeMLI YPaBHeHHI
a® +b% =186,
{a2+8a+b3—8b+16= 0

napa 9ucen:
a) a=0,b=4; 6) a=0, b=-4; B) a=—-4,b=0?7

1158. Nloraxure, uTo OpaMue x + y = 5, 2x — y = 16 n x + 2y = 3 mepe-
CeKAalOTCHA B OAHOH ToukKe. KAKOBBEI KOOPAUHATH 3TOM TOUKH?

IIpu KakOM 3HAYEHHUH g OpAMHE 5x — 2y = 3 u x + y = a Tepece-
KAIOTCA B TOUKe, MpUHANJIesKamei ocu y?

IIpu kaxom 3nadeHnH b npamele bx + 3y = 10 u x — 2y = 4 nepe-
CeKaloTCa B TOUKE, NpHHaanexaimel ocu x?

TIpu ®akOM 3HAYeHHH ® OpaAMan y = kx — 4 IPOXOAHUT Yepes TOY-
KY INepeceuYeHHA NPAMBIX Yy =2x - S Hy=—-x + 1?

1162, Pemure rpadpuuecKky cHCTeMY YDABHeHMI:

y+3x=0, x+y=1,
a) {x—-y=4, 6) {y-x=3,
x+y=-2; 2x+y =0,
1163. HMeeT aM cUCTeMA pellieHHA M e€CJIH UMEET, TO CKOJIBKO;
) 2x + by = 17, 8) 0,2x - 5y =11,
4x -~ 10y = 45; —-x+ 2by = -65;
L. 1, =
6 1515 1, 5 3x+ 3V 10,
6x - 2y = 35; 9x -2y =1?

1164. (Qar patomut 6 napax.) Ilogbepure Kaxoe-1u60 auHeitnoe ypaB-
HeHMe ¢ ABYMSA DOEPEeMeHHLIMHM, KOTOPOE€ BMECTe C YPAaBHEHHEeM
10x + 5y = 1 cocTaBmno 6Bl CHCTEMY: &) MMEWINYI0 OJHO pelie-
HHe; §) nMewI YK SecKOHEUHO MHOTO pellleHUit; B) He HMeIOHIVIO
pemenuii.

1) BHIDOJHHTE COBMECTHO 3a0AHHEe A) H PEOINTE COCTABICHHYIO
CHCTEMY.

2) Pacnopepenure, KTO BRIOOJHAET 3aganme §), a KTO — 3aza-
HHE B), ¥ BRIITOJHHTE HX.

3) IlpoBepbTe APYr y ApYra NIPaBHJILHOCTH BHINONHEHAA 3aAaHN
M MCOpaBbTe omnbKM, ecAM OHU AONYIIEHH.

CucTemMbl NVHEHAHBIX YPaBHEHUIA
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1165. Yraxure kakoe-muGo 3HAYEeHHe k, OPH KOTOPOM CHCTEMA

2¢+y =1,
y—kx=3
HMeeT eIHHCTBeHHOE DeIlleHue.

[1168. Tlpn xaxoM 3HAYEHHN ¢ CHCTeMa ypaBHEHHH
3x-y =10,
9x-3y=c¢

nMeeT GecKOHeYHO MHOIO pemeHuii?

1167 Ilpn xakuX 3HAYEHHAX ¢ CHCTEMA YDaBHeHMI
1.1 _

E X+ Ey = 2,
Sx+2y=c

HEe MMeeT peimeHmit?

K naparpadgy 16

1168. PemnTe cMcTeMy ypaBHeHHIA:
8) {25.:: -18y = 75, . {13x— 15y = —-48,

bx -4y = 5; 2x +y = 29;
35x = 3y + 5, Tx+4y = 74,
) {49x=4y+9; ) {3x+2y=32;
5) {By — Bz = 23, . {llu +150=1,9,
3y—-2z=6; —8u+5v=138.

1169. HaliauTe penrenne cCHCTeMK ypaPHeHMIL:
: 8(x+y)=8+2x- 3y,
) {5(y— x)= b+ 3x+ 2y;
-2@2x+1)+1,5=3(y - 2)- 6x,
11,5-4@3-x)=2y ~ (6~ x);

5){
{4(2x—y+3)—3(x—2y+3)=48,

) 3Bx -4y +3)+4(dx- 2y — 9) = 48;

84+ 3(c—3y)=36x—-4(y +17),

") 110 - y) = 3y + 4(1 - ).

JononuutencHbie ynpaxuenus K rnase Vi
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1170. Peminte cHcTEeMy YpABHEHHIA:
{£=1_L, ‘4x-3y=1,
a) 15 15 B) 2x+1 _9-5y,
2x - by =0; 6 8 °
{3m+5n=1, {3q=4p—7,
6) \m  3n r) 11-8q _4-2
FRdrt bk
1171. HaliauTe pemresne CHCTEMBI:
, {(x-— 12 - (x+ 2)% = 9y, 6 {(74-:;)2 - 5+u) =6y,
-8 —-(@+2)°=5x 2-v)?-(6-v)P=4u.
1172. PemuTe cucTeMy ypaBHeHWi:

) 8x+ 5y = 20, -1,8x+2,4y =1,
B
1,6x+2y=0; 3x-4y=5;
1, _l,= 2,.1,_-1
o {7 Y=t Hlz*s¥T 7
13x- Ty = 5; -16x + 3y = 12,
NmMeeT n pemeHus cucTeMa ypaBHeHMil:
bx—-4y=1, 11x+3y =1,
a) 13x+1=13, 6) 2x+y =3,
Tx=-by=1,; S5x +2y = 47

(1174 Ipoxozar au mpamee 2x + 3y =20, 8x - Sy=11lux+y =9 ve-
pes OZHY H TY »Ke TOUKY?

1175. Banaiite dopMynoit muneitnyio ¢pyuxkmuio, rpadux Koropoit opo-
XOAMUT Yepes TOUKH:

a) A(l; 2) m B(-2; 3); 6) M(-5; 0) m X (2; -1).

1178. (Qrn pabomu: 6 napax.) Hanummure ypaBHesHe BUAa y = kx + b,
rpadHK KOTOPOIro IPOXOAUT uepes Toukn: a) M (-1; 1) n P(4; 4);
6) A(-3; 3) u B(3; -3).
1) O6cyanTte ApYr ¢ ApYroM XOJ pelIeHUA 3anadH.
2) PacnpeaenuTe, KTO BHINIOJHAGT 3aJaHME a), & KTO — 3aja-
Hue §6), H BHNOJHUTE HX.
3) IlpoeepsTe APYr y Apyra, NPABHALHO AU COCTABJICHE! YpaBHE-
HHUH, DIOCTPOHB COOTBETCTBYIOIIHEe rpaduKH,

1177. AsroMoOune npogenan nyrts 3a 8 y. CHauana OH IWDIEA CO CKOPO-
crhio 40 KM/q, a 3aTeM co cKOpocTRIO B0 xM/u, Beck 3TOT DyTH OH
Mor 6bI mpoiiTH 38 TO e BpeMd, ecam Onl mIén co CKOPOCTHIO
45 xM/9. CKONBKO 4aCOB IIEJ AaBTOMOGHIE CO CKOPOoCThI0 40 KM /u
M CKOJbKO CO CKOPoCTbIo 60 KM/u?

CucteMbl nUHeRHbIX ypasHeHnin



1178, BesocHneAucT exanl oT mMyHKTAa A A0 nyHKTa B ¢O CKOPOCTBIO
10 xM/4, a or oyEKTA B 110 myEKTa C €0 cKOpocTe0 15 KM/4. Ha
Beck MYTh OH 3aTpatuna 5 u. Tor e OyTH 3a To e BpeMA OH MOT
611 npoexaTh co cxopocTso 12 KM/4. CKOMBKO 1acoB 3aTPATHA Be-
JOCHNIeANCT HA AYTE OT A 70 B ¥ cKOJBKO Ha OyTh oT B go C7?

1179. B nepBHiil geHs 3acesnn % [epBoro mOAA M % BTOPOTO, YTO COCTA-

Baao 340 ra. Bo Bropoit saceann % OCTaBINeCcA YacTH IEPBOTO

nond, 4To Ha 60 ra MeHBINle TOJMOBMHL OCTABIIEHCA YACTH BTOPO-
ro noaa. HaliauTe naomage KAMAOTO OONA.

1180. Ecam xax AV CTOPORY NPAMOYTOJABHNKA VBeAHYHNTHL Ha 3 CM, TO
ero maowmaaer ypeauuurca A 90 cM2. Ecam ke AIMRY OpAMO-
YroAbHHKA VBEARUYHUTE Ha 5 ¢M, 4 INUPHHY YMEHBIINTEL HA 2 CM,
TO €ro mAoInaAxs yeeawunrtcea Ha 20 cn2, Haligure CTOPOHH mpd-
MOYTONBHHKA.

Hanucann gsa umcaa. Ecam nepeoe umeno ypeamunts Ha 30%,
a BTOpoe YMeHRbIUTH Ha 10%, TO MX CyMMa yBejquuuTCa Ha 6.
Ecnn e mepBoe YHCJI0 YMeRBINATE Ha 10%, a Bropoe — Ha 20%,
TO UX cyMMa YMeHbIIHTeA Ha 16. Kakue ynucna OHaH AanHCAHBI?

B MarasuHe HAXOAUIOCH ABA MEMIKA ¢ PUCOM OAMHAKOBOM MAacCCH
H OJHMH MemOoK ¢ NieHoM. Macca BCeX TPEX MeIIKOB COCTABIANA
160 xr. Ilocne TOoro Kaxk M3 KAMAOTO MEIIKA ¢ PACOM NPOAATH
20% pwuca, a U3 MemKa ¢ nireHoM — 25% nmeHs, Macca KPYIR
B MemmKax cocraBuaa 125 xr. CKoAbKO KUJIOrPAMMOE pHUCA H IIIIe-
Ha GBLIO B KAXKAOM MeIKe NMepPBORAYANLHO?

3a 8 aHell paboTH HA ITepBOM CTAHKe M 5 amelt paBoThl Ha BTOpOM
610 naroToBaeno 235 peraneii. B peayanTaTe yCcOBepINEHCTBOBA-
HUA NPOUSBOAUTENBHOCTL IIEPBOTO CTAHK& Boapocas Ha 16%,
a Broporo — Ha 20%. Teneps 3a 2 gua paGoTHl HA MePBOM CTAHKE
# 3 AHA HA BTOPOM MOXHO H3roToBuTh 100 peraneit. Cronvko ge-
Tanell B JIeHb M3rOTOBJANN PAHBIOEe HA KAXKAOM CTAHKE?

Aononhutenchuie ynpaxHeHus K rnase Vi
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3A1AYM MNOBbILLEHHOM
TPYAHOCTU

HajizuTe Bce HATypaiLHble 3HaUeHMS 4, OPH KOTOPHIX KODEHH
yparaeHnda (a — 1) x = 12 apadeTca HATYPAIBHBIM YHCIOM.

Pemure ypaBHeHHE:
a) [x-8|="T; B) |4 - x|=1,5;
6) |x+2|=9; r) |6 -x|=17,3.

B mecTuaHauHOM yucxe neppas Omudpa CoBmagaer ¢ ueTBEépTOiH,
BTOpAA — ¢ OATOH H TpeTea — ¢ Imecroii. Hoka)kuTe, 4TO 3TO
yueso Kpareo 7, 11, 13.

B aByx Gouxax GruIO BoAR NOPOBHY. KOMHUeCTEO BOAK B NepBOi
Gouke cHauaja yMeHbIHJOCh Ha 10%, saTeM yBeAHIHAOChE HA
10%, a Bo BTOpOIi G0uKe cHauada ypeanumaochk Ha 10%, a saTem
yMeHBIIIIIOCH HA 10% . B kakoit 6ouke crano Goabime BOALI?

Crexxme rpuber cogepxar 90% Boael, a cyxue rpubm — 12%
BoAbl. CKOJBKO MOJYUHTCA CYXuX rpubos m3 11 xXr crexxux?

Tpn aiuKa HANOJMHERH opexaMu. Bo BropoMm simmure Ha 10% ope-
x0B Ooabille, 4eM B nepsoM, ¥ Ha 30% OGoable, 9eM B TpeTeeM.
CHOJNBKO OPEXOB B KaXXJOM AIHMKe, €CAH B NepBoM Ha 80 opexos
Gonpine, yeM B TpeTbeM?

3apaqn NOoBLIWEHHON TPYAHOCTH



1190, Mokaskure, uro cymma 13 + 23 + ... + 993 penurcs Ha 100.

yucnaa b. Haiinaure uncna a, b # ¢, ecin 9yucno ¢ 6oabie ¢ 5a 72,

1192, Yucno a cocranaser 75% uucaa b n 40% umcaa ¢. Yueno ¢ za 42
Gonenre umcia b, Haligure uncaa @ n b,

1193. Kakoe apyanaunoe uncao B 4 pasa GoJsme CyMMEL ero mudp?
[1194. Henurcs au ameao 111...1 ua 817

81

paza

i1195.| JoxaxkuTe, UTO OCTATOK OT AEACHHA NPOCTOro ymucna Ha 30 ecTs
NIPOCTOE YHUCAO UAM eAMHNIA,

1196. K HekoTOpPOMY ABY3HAYHOMY YMCIY C/IeBA U CNpaBa MPUIUCAIY IO
eguHNOE. B pesyasTaTe MOAyYNIN YNCIO, B 23 pasa Goablee mep-
BOHadansEOrOo. HaliguTe 5T0 ABY3HAUHOE UHCIAO.

1197. B aBysHauHOM 9HCHe 3auepkHyaH oany nudpy. IHoxyunnock auc-
Ji0, KoTopoe B 31 pas MeHhie MepBOHAYAJIBHOIO. Karyw oudpy
M B KAKOM 4YHCJIe 3aYePKHYJIu?

1198, Ilepras oudpa TpéxzHaunoro uncaa 8. Ecan sty undpy nepecra-
BHTE Ha NOCJeZHee MeCTO, TO YHCIC yBeamuuTcs Ha 18, Haligure
NepBOHATAJIBHOE THCAO.

1199.| ITocrpoiire rpadux ypaBHeHHs:

a) (x—2)(y+3)=0; 6) x2+xy=0.
[1200.] ITocrpotite rpadbux ypasnerms: a) y + |y|=x; 6) y= x|yl
1201. ITocrpoiite rpadbuk dynrnuu: a) y=|x|-3; 6) y=4 - |x|.

—

1202.| HaitznTe HaHMEHbINIEe HATYPAJIBHOS YHMCIO, KOTOPOE MOCHe YMHO-
JKeHUdA HA 2 CTAHET KBAAPATOM, A MOCJke YMHOXKeHHS Ha 3 — Ky-
6oM HATYPAALHOTO YHCJA.

1208, Moxaxure, uTo 3HaueHNe Bupaxkenus 967 — 225 — 488 xparno 10,

1204.] B xoopaunaTtHOM naockocTH (puc. 85) ormeuena Touxa M (x; y).
OtrMeTsTe B 3TOH KOODAMHATHOM IJIOCKOCTH TOUYKH A (2x; 2y),

B(—3x; %y], C[lx; —2y), D -%x; -ly .

2 3
1208.] Yto Soanure: “'?JL"“' A e
10041 10041, F H —
100+1 ™ 104 1 BB R vl
1208.] Ipeacrasure Brpaskenue 2x2 + 2y B Buxe ! .
CYMMBEI ABYX KBAJZPATOB. T ; —_5‘ _
1207.| Ecom x = 0 mau y # 0, To 3HAYEHHe BHIpA- : I L

xeuna 15x2 — 18xy + 15y° nmonoxurens-
Ho. [TokaskuTe 3TO. Puec. 85

330341 NOBLILLEHHOW TPYGHOCTH |
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Pa3noxuTe Ha MHOMKHTENH MHOTOMJAEH:
a) X8+ x4-2; 6)a’-a2~a-1; B) n*+4; r) nt+n?+1,

TMoxaskure, uro p? — 1 KpaTHO 24, eciau p — MPOCTOE TUCIO, GOMb-
mee 3.

JoxaxkuTe, YTO PASHOCTH MeXKAY KyOaMH ABYX IOCHeAOBATENB-
HHX HaTYPeJLHEIX YHCeJ IpH aeneHnu Ha 6 gaaér ocrarox 1.

211, Roxaxure, yTo cyMMa KBaAPATOB MATH NOCAEAOBATENLHBIX HATY-
PAJILHLIX YHCeN He MOKeT GHTh KBaAPATOM HATYDAJXBLHOTC YHCAA.

1212.] JoxkaxuTe, YTO PASHOCTH MEXJY KBaAPaTOM HATYDAJIBHOTO YHC-
Ja, He KpaTHoro 3, ¥ umcaoM 1 xpaTHa 3.

VnpocTHTe BHIpasKeHHe
(2 + 1)(2% + 1)(2% + 1)(28 + 1)(2% + 1)(2%2 + 1).

1214.] Joxaxure, uTo ypabuenue x2 — y?=30 He mMeeT LENHX pe-
meHHi.

215, dokaxxure, uro me cymecrsyer neamx koadpdunuentoB a, b, ¢
u d, TAKKX, YTO 3HaYeHUe MHOrowneHa ax® + bx? + cx + d pasro 1
npu x = 19 u pasno 2 npu x = 62,

[1218.] Doxaxnre, aTo ecam y ectb cpepHee apudMeTHIECKOe X H 2, TO
x4 2x32 — 2x2% - 24 — 422 + 43222 = 0,

Hajfigure BCe MpOCTHIe YMCHA P K ¢, AAA KOTODHIX p2— 2¢2=1,

IIpn KaKUX 3HA&YEeHHAX 4, b, ¢ u d ABJAAETCA TOXAECTBOM pa-
BeHCTBO

5x3-82x2+ Tbx-Tl=a(x -2 +b(x -2+ c(x - 2)+ d?

IIpeacraBbre MuOTOWNeH 3x2 + TxZ + 9x + 6 B BHAe MHOro4sIeHa
e +byi+cy+d, taey=x+ 1.

IIpy KAKMX HATYPAJBHBIX 3HAYEHWUAX ¥ H J BePHO DAaBEHCTBO
3x + Ty =237

21.| PeminTe crcreMy ypasReHnii:

x-y=-1, xX+y=-3, x-y+2z=1,
a) \y-z2=-1, 6) iy+2=26, B) {x—-y—-z=-2,
z2+x=8; z2+x=1; 2x-y+z= -1

322.. HailiguTe TpéxsHavHOE MUCHO, KOTOPOe PABHO KBAZADATY ABY3HAT-
HOT'0 YHCAA& B Ky0y OAHOIHAYMHOIO YHCJA.

28.] Haliaure aABa BATYpDANBHAIX YHCIA, CYMMA KOTODHIX paBHa 168,
a nx Hapbonnmmuil obiuit Aenaurens paser 24,

224.| HaliauTe BCe maphl DPOCTHX YHCeN, KOTOPHE ABIAIOTCA PeIIeHUs-
MH ypaBHeHHA x + y = 26.

384341 NOBLILIGHHOW TPYAHOCTH



[1228.] ITyTe or A a0 B ugér 8 KM B ropy, 6 KM moa ropy u 12 KM 1o pos-
HOMY MECTY. JTOT OYTh MOTOIRKAHRCT mpozenan 3a 1 4 7 Mmu,
a obpaTHEl nyTe — 3a 1 u 16 Mun. HaliguTe CKOPOCTH MOTOLMK-
Jlngc-ra B ropy U NOJA ropy, eCJH HA DPOBHOM MECTe ero CKOpOCTh
KM/4.

3adaxa JI. H. Toacmozo, Bumna B none apreab xocuos. Eif npea-
CTOANI0 CKOCHTL AB& JIYra, M3 KOTODHX oaMH G BaBoe Ooxs-
me apyroro. Ilongea BCcA apreas Kocmiaa Goasmoit ayr, a Ha
BTODYIO IOJIOBHHY JAHA APTeNb DA3ZeJHNACh TOUNOJAM, W OZHA
IOJOBHHA OCTANACH AOKAMIABATE Soapinoft ayr, a Apyraa cTazna
KocHTh MaJmiif ayr. K Beuepy Goanimolt ayr 6mi1 ckoimeH, a or
MAaJIOr0 OCTAJNICA YYACTOK, KOTODHII ORI CKOLIeH HA APYro# jAeHL
OZHHM KOCHOM, paboTaBHIIM BeCh AeHb. CKOABKO OBHLIC KOCHOB
B aprenn?

Hz apyx ropoaos A m B, paccToAHAe MeMAY KOoTopuiMu 180 KM,
B 6 u 20 MMHE BHII/H HABCTPEYY APYT APYry &BTo0yC H Jerkopoii
apTomobmae. X BeTpeua npomaomaa B 7 u 50 mua, Ecam 6m
aBTofyc Beimea Ha 1 u 15 MuE pansme, a AerkoBoii aproMobman
Ha 15 Mun mosme, TO OHH BeTpeTHAnch 66 B 7 4 35 mmH. Kakopa
CKOpoCTh aBTOOYCA B JIerKOBOro asToMobuna?

228.] Ha ropoaa A B ropox B B 8 u 50 mpe srimun g8a asrobyca. B 1o

e BpeMd u3 ropoaa B B ropoag A Belexas BejocHneaucr. Oamy
aBTo0yc 0H BeTpeTa B 10 v 10 Mun, a Apyroit — B 10 ¥ 50 Mun.
Paccroanue Mexay ropozamm 100 xm. Hailtaure cxopocTe Besno-

CHIIEAANCTA, €CAH CKROPOCTh OAHOrO aprofyca B 1; pasa Gospme

CKOpPOCTH APYroro.

BecasHuK ¥ memexoa OZHOBPEeMEHHO OTIPABHMANCH M3 IYHKTA A
B OYEKT B. Bcagauk, npubms B ayEKT B BHa 50 MEE pambIIe Ie-
mexoga, Bo3BpaTuaca ofpaTao B NYHKT A. Ha ofpaTHoM nyTE OH
BCTPETHJICA C NEmeXoAOM B ABYX KHaoMerpax or nmyHkTa B, Ha
Bech OyTh Becaguuk sarpatna 1 u 40 mur, Halizure paccroanue
OoT A 70 B M CKOpPOCTh BCAJHUKA H TTeIIeX0AAa.

Tonpko 49T0 ZOOHITHIM KaMeHHHIE yroar coaepxHT 2% BOAM,
a Mocje ABYXHeZEeNbHOro NpeOMBAEHA Ha BO3AyXe OH COACPIKHAT
12% Boani. Ha ¢cKOIBKO KHJIOrPAMMOB YBeJIHIH/IACH Macca Zo6riToM
TOHHH YTJIA MOCJe TOro, KaKk Yroiab ABe Hejenau OLiN Ha BosAyxe?

[Ba 6para XOAAT M3 MKOJK JA0MOI ¢ OAMHAKOBO# CKODOCTBIO.
OpBsaxasl yepes 15 MEH nocJjie BLIXOAA M3 INKONLI NepBuift noGe-
amaa B MKOAY H, goGemas A0 Hed, meMeaneEHO GpocmiacAa Aoro-
HATL BTOporo. OCTABmMNCE OAWH, BTOPOH UPOZONRAA HATH ZOMOH
B 2 pasa Meanennee, Koras meperuft 6paT gorman BTOporo, OHH Io-
IIAH C IepBOHAYAJNBHON CKOPOCTBIO M Npumaa AoMold Ha 6 MEH
no3Ke, 9eM 00raHo. Bo cKOMBKO pas cKopocTh Gera nepsoro 6pa-
Ta Gonpme obmaHON cKopocTH X0ALOM GpaTheB?

1280,

3aga4n NOBLIWEHHOW TRPYAHOCTH
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NCTOPUYECKUE CBEJIEHUA

Kak nosisunace anrebpa

Asrefpa KaKk HCKYCCTBEO DEIUATH YPABHEHHA 38POAHJIACH OYEHH AAB-
HO B CBA3H ¢ NOTPeOHOCTAMM NPAKTHKH, B Pe3VJbTATE MOMCKA o6mux
NPHEMOB pelleHHNA OAHOTHNHLIX 3aja4d. CaMble paHHHe JoLIeAlnHe RO
HAC PYKOIHMCH CBHJETENECTBYIOT 0 TOM, uTO0 B JpeBHeM BaBmioHe M
I[pengem Erante 6niam H3BeCTHLI NPHUEMLI peIleHHsA JHHeHHBIX ypaB-
HEHHH.

CinoBo <anrefpas BOIHHKJO IIOCHe HOABNACHHA TpaxkTara «HKurab
anb-axebp Banb-Mykabayas MaTeMaTHMKa M ACTPOHOMA M3 I. XHMBR
Myxammena 6en Myca anbs-Xopeamu (787 — or. 8560). Tep-
MHUH <ajb-A:Ke0p», B3ATLIN M3 HASBaHHA 3TOH KHHINH, B JajbHeliniem
cTan ynorpedtasaThca Kak <anrebpas.

Ho XVI B. uanomxenune anre6pbl BeJIOCh B OCHOBHOM CJIOBeCHO. Byk-
BeHHBbIe 0003HAYEHUSA U MATEMATHYECKHE 3HAKHM NOABASLIHCH IOCTEIEH-
HO. 3HAKH ¢+» H «—» BNEpPBLIe BCTPEUAIOTCA Y HeMEIKHX anrefGpaucToB
XVI B. HecKoJBKO IO33Ke BBOAHTCH 3HAK <X» IJA YMHOMKeHHA. 3HAR
DeneHudA «:» On BeeAéH aumb B XVII 5. PelunTeabHEIN DIAT B ACIIOJD-
sopaEuu anrefpandveckodi cuMmBoaMkm Oma caenman B XVI B, Koraa
dbpaunyscknit MmaremaTHk @ pancya Brer (15640—1603) u ero co-
BPEeMEHHHUKH CTANH NPHUMEHATH OyKBRI JuiA 0603HaUEHNS He TOJLKO He-
H3BECTHBIX (YTO ZeJaNoch H paHee), HO H A6bix umcen. OAHAKO aTa
CHMBOJMKE emé oTanyanack oT coppeMennoit. Tax, Bruer ana obosuave-
HHA HeH3BeCTHOro uucaa npumeHaa 6yxsy N (Numerus — umucno), ana
KBajpaTa ¥ KyGa Heu3BecTHOro — GYKBHI @ (Quadratus — keagpaTt) u C
(Cubug — ky6). Hanpumep, sanuch ypapEeEna x° — 8x2 + 16x = 40
y Bmera Brrasaena Gel Tak:

1C - 8@ + 16N aequ. 40 (aequali — paBgO).
B nponecce paspuTHA anrefpa u3 HayKH o ypaBHeHHAX Npeobpaso-
BaJach B HayKy 06 omepauuax, Gonee nian MeHee CXOAHLIX C AeCTBUAMH

Hap uncaamu,. CoBpeMenHaa ajrefpa — OAUH M3 OCHOBHBLIX Da3fejoB
MaTeMATHKH.

HcTopuieckwe ceeaenns



IMTxonuHbIl Kype anreGpH BKJIIOYAET, KPpOMe HeKOTOPHX anrefpanm-
YEeCKHUX CBeJeHHH, OTAeNbHbIE BONPOCK H3 APYIHX DasfAeloB MaTeMaTH-
KH (byHROHU, MeTOA KOOPAHHAT, NPAGIHXEHARE BRIMHCICHUA, TEOPHA
BepoOATHOCTEH U Ap.).

0 ¢PpyHKuMaxX

B nepsoii nonoeune XVII B. B ¢BA3U C pA3BUTHEM MeXAHUKHU B MaTe-
MATHKY IPOHHKAIOT HAeH U3MEeHeHHA M ABM)KeHHA. B 3T0 xe BpeMda Ha-
YHHAET CKIAALIBATHCA IIPEACTABIACHHE O (PYHKIHK KaK O 3aBHCHMOCTH
OAHON# mepeMeHHON BeaMuHEnl oT Apyroi. Tak, ¢ppannysckne marema-
THKH IIbep Pepma (1601—1665) u Pene HdexapT (1596—1650)
npencTaBAANn cebe PYHKOHIO KAK 3ABHCHMOCTE OPAMHATEI TOYKH KpH-
poil orT eé abcmmcchl. A amramiickmit yuéHelili Mcaax HrwowTOH
(1643—1727) noHuMan PYHKOHUKW KaK H3MEHAKIIVIOCA B 3aBHCHMOCTH
OT BPEMEHH KOOPAHHATY ZBH:Kymelica TOYKH.

TepMuH «PyHKIHAA» (0T AaTunckoro functio — ucnonmenne, copep-
LIeHHe) BHepBbie BBEN HeMenkKHit mMaTemaTRK I'ordpupn Jehb6uun
(18646—1716). ¥V Hero GyHKINA CBA3LIBAJACH ¢ PEOMETpHYECKHM olpa-
aoM (rpaduxomMm bynknuu). B aansueiimem GyHEKOHIO OOHIYHO paccMaTt-
PHBANH K&K aHAJIUTHYECKOe Bbipakenue. OgHaKo y)xe y INBeHIapCKOro
mareMaTuka Moranuna Bepnyaan (1667—1748) u unena Ilerep-
6yprcroii akageMHMm HayK 3HaMennToro MareMaTHka XVIII B. Jleo-
Hapxra Diinepa (1707—1783) nMeeTcs U oblee noHUManue PyHK-
OHHU KAK 3AaBUCHMOCTH OAHOH NepeMeHHONM BEJIWYMHH OT JAPYrow.

Dopmynbl COKPALWEHHONO YMHOXEHUN

HexoTophle TIPAaBHJA COKPAIEHHOTO YMHOXEHHS 6GBLLIM HM3BECTHBI
emé oKoa0 4 THIC. JieT TOMY HasaA. Hx 3HaaH BaBHJIOHANHEe H APYrHe Ha-
poAsI ApeBHOCTH. Toraa oHH POPMYIHPOBAIHCH CIAOBECHO MM I'eOMETPH-
YeCKH,

¥ ApeBHHX IPeKOB BeIMYUHH 0603HAYAIHNCH He UMCIAMH HIK OYK-
BAMM, 8 OTpPe3KaMH npaAMLIX. OHM T'OBODHJM He «a?», a ¢KBagpaT HA
OTpe3Ke @», He «abs», a «IpAMOYTroAbHHK, co,uegmamnﬁca MeXOy OTpes-
KaMu @ u bs». Hanpuwmep, toxaecrso (@ + b)? = a? + 2ab + b? Bo BTO-
poit xaure «Hagan» Esxnuxa (III B. 10 H. 3.) POpPMYIHPOBATOCE TAK:
«Ecin mpaMas nuEma (MMeeTca B BHAY OTPe3sOK) Kak-ambo pacceue-
Ha, TO KBAAPAT Ha Bceil mpsMoit paBeH KBaJpaTaM Ha OTPE3KAaX BMecCTe
¢ ABaMKAN B3ATHIM NPAMOYIOJLHHKOM, 3aKJIIOMEHHHEIM MEKAY OTpes-
KaMt». JlOKa3aTeNBCTBO ONMHAPAIOCH HA TeOMeTPHUYeCKHe CoolpameHms
(cM. puc. 70).

HexoTopble TepMHHEI TOA0OHOr0 reOMeTPHYECKOTQ U3JI0KeHna anred-
PH COXPAHMAHKCE A0 ¢UX Nop. Tak, MBI Ha3sIBA€M BTOPYIO CTENEeHb YHCAA
KBAJAPATOM, & TPETHIO CTeNeHbh — KyOOoM wHcia.

UcTopuyeckue ceeaeHns
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O meToane xoopanHaTt

[IeppoHAYANLHO HAEA KOOPAUMHAT JAPOAHJIACH B APEBHOCTH B CBA3HN
¢ noTpeGHOCTAMH acTpOHOMHH, reorpaduu, kuBonncu. Tak, Ha CTeHe
oHO# H3 ApeBHeerHNeTCKHX HorpefajsbHBIX kamep Oblia ofHapy)keHa
KBAJApPATHAA CeTKA (majeTKa), KOTOpolt moan3oBANuUCh ANA YyBEeJIMUEHHS
uszobpaxxesuii. JpepHerpedueckuit acrporoM Kunasamii IlTonemed
(II B.) npuMeHHKJ reorpaduvecKkue KOOPAUHATH (ZOATOTY H IOIHPOTY)
ANA ONpejeNeANs MeCTOHAXOXKIeHNA MOpenaparens. Maeeil KOOpAUHAT
NONBL3OBANUCH B CpexHHe BeKa AN OnpefeNeHHMA NONOMKEHUSA CBeTHJ HA
Hele, ANA onpefeJeHHA MecTa Ha NoBepxHocTH 3eMaH. IIpamoyroasuoi
CeTKO# IOJB30BAINCH XYAOKHUKH 3N0XHM Bospoxxkiaenus.

[IpnMeHATs> KOOPAMHATHE B MaTeMaTHKe BlepsBnie crann II. Pepma
K P. Jexapr. B 1637 r. Buimna kaura P, Jexapra «Paccyxaenusa o Me-
TOZEe», B KOTOPOH HapAAy ¢ odmuMu (urocoPCcKUMH pacCCYHKACHUAMMN
0 MATEePHH JHAYMTENILHOE MECTO YAEAAeTCH «YHUBEPCAILHON MATEMATH-
Ke». B pasaene aroii kHuru «I'eoMmerpusas P. JlexkapT NpeanosKni HOBLI
MeTOA — MeTOX KOODAWHAT, KOTOPHIt NMO3BONMN MEepeXOAHUThL OT TOUKH
(B K0OPDAVMHATHON NMAOCKOCTH) K mape YHuces, OT AHHHA K YPABHEHHIO, OT
reoMeTpuu K anrebpe. Iro Opa HOBAA reOMeTPHHA, KOTOPYIO B HACTOA-
mee BPpeMsA Ha3blBAlOT AHAIMTHYECKOHA reomerpaeil, 3acayra P. lexapra
COCTOANIA B TOM, YTO OH BBEJ NepeMeHHbIe KOOPAMHATH. Tax, B ypaBHe-
HUM aX + by = ¢ GYKBHEI X M J CTANHN PacCMATPHMBATHCH He KaK HeH3BeCT-
Hble, & K&K OepeMeHHLIe. Dnarozapsa a2ToMy Kaxkioli npaMoil B Koop-
AUHATHON NNOCKOCTH COOTBeTCTBYET JHHeIiHOe ypaPHeHHe ax + by = ¢
(a unu b — oTAKMYHLIE OT HYAA YHUcAa) B HAoGOpoT.

MeToa KOOPANHAT MO3BONAET CTPOUTL rpaduKu ypaBHeHUH, M306pa-
IKATH NeOMETPHYECKH PA3JHYHLIE 3ABUCHMOCTH, BHIpAYKeHHbIe AHAJIHUTH-
YeCKH ¢ DOMOMIbIO YPABHeHHH K (GopMyJl, pelIaTh PA3ANYHEIe [eOMeTpH-
yecKHe 384a4¥ ¢ OMOMmMBbIO aaredprl.

TepMuHnl ¢alcomecas M «OpPAMHATA» M HA3BAHHE <«KOOPAMHATERIY
6nnu BBefeHnl B ynorpebaenne I'. Jleitbuunem B 70—80-e rr. XVII B.

BuuucnurensHsie cpencTea

C AaBHHX IOp JIOAM CTPEMUIMCEH OOJIErYUTH BHIUMCAeHEA. Camoil
ApeBHeli «cuéTHON MammuHON» OGBIH OATBUE PYK H HOr, KAMEUIKH
K Apyrue MeJKHue NpeaAMeThl. PeMeCIeHHMKH B TOPTOBOBI NOJbB30OBAIMCH
Anga c4éra JOCKOoi, pasrpadaéHHOM Ha cTonbuEl, HA KOTOPOR ¢ NOMOIIBIO
KaMelIKOB OTKJAABIBAAUCh eAUHMIE PA3IHUHKX Pa3PAAOB. OTY AOCKY
HaszubaM abakoM. OT DPUMJAR K HaM OPHINJO CJIOBO «KAJNBKYJAALUA»,
4yT0 O3HAUAET OGYKBAJBHO «CUET KaMeMKAMH», ¥COBEDIODEHCTBOBAHHE
a6ara nMpuBeNno K noasiaeHHIo cuéror (B ApeereM Kurae — «cyaH-uaH»,
B flmouun — «copabam»). Pycckme cuétm moasuauce B XVI B.

Mamuny 218 MeXaHHIECKOrO IPOH3BOACTEA apudMeTHYECKUX AeH-
cTBH#i Ha3HIBAIOT apudMoMeTpoM. OZHHMMH M3 NePBHIX TAKMX MAIIWH

Hcropuieckue CBeagHUA



Onnu MamuHLl, cosgaHuuie B 1641 r. ppannyackum yuénmM Biaeaom
Mackanenm (1623—1662) u 5 1671 r. I'. Jleit6Enoem. MaccoBoe pac-
NpOCTpaHeANe NOAYMHI apudMOMeTp, CKOHCTPYHpDOBAHENMYE B 1874 r.
nerepOyprckum Mexamukom B. Oaaepom.

Pepomonumo B BHYHCANTENLHOH TeXHHKE COBEPIIAAH SJeKTPOH-
Hbi¢ BRITHCANTEAbLHBIe MamuaN (DBM), KoTOpHe NOABHAMCE B cepefH-
e XX cronerns. Ileppaga DBM Gnlana cozaasa B CIIIA B 1944 r. Ilep-
Bas coserckags OBM Omina ODOCTpoeHA HOA DYKOBOACTBOM aKAZCMHKA
C.A.JIe6eaena (1902—1974) B 1950 r. Cospemennnie 9BM npouas-
BOAAT HECKOJIBXO MUJITMOHOB OIIepAnHii B CEKYHAY ¥ HAXOAAT IMUPOKOE
NPHMeHeHNe B PASNHYHBIX o0jacTAX HAYKH M HAPOAHOro Xo3sHcTRa.
Hpocreitmett 9BM aBnseTca KANBKYJIATOP.

UcTopuueckne ceeaeHns
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CBEAEHUA U3 KYPCA
MATEMATUKU 5-6 KJTACCOB

AennmMmocTb yucen

1. IIyete @ m b — HaTypasibHBIE YNCIA X OPH feJleHHH @ Ha b
B Ya8CTHOM HOJIy4YaeTcs g U B octaTKe 1. Toraa a = bg + r, rie g u r — Ha-
TYDaJIbHBIE YUCTIA UM HYJXH, npuuéMm r < b, Hanpumep:

12785
1053 127=385.3+22.
22

2. Ecau HaTypanbHOE YHCAO @ ASNUTCA Ha HATYDPaNbHOe YMeao b, To
G HA3LIBAIOT KPATHLIM b, a b — pennresneM ¢. ITO O3HAUAET, UTO a = by,
TAe ¢ — HaTypaJbHOe uMcao. Hampumep, 82 kparEo 31, 31 — genm-
Tenp 62, Tak Kax 62 = 31 - 2.

3. IIpocTEIM YHCAOM HA3BIBAETCA TAKOE HATYPAJBHOE YHCIO, KOTO-
poe HMeeT TOJLKO JBA ACHUTEAS — ¢AHHHOY M CAMO HTO YHCIO.

CoCTABHBIM YHCJIOM HASLIBAETCHA TAKOE HATYPAJIbLHOE MHCI0, KOTOPOe
nMeeT 6oJiee ABYX AeauTenel.

Hanpumep, yucaa 2, 7, 43, 109 — npocrute, a uucaa 4, 12, 35 —
coctaBHEIe. Uneno 1 He ABIgeTCcHA HHM NPOCTEIM, HH COCTABHLIM.

Bearoe cocTaBHOe YHCIO MOMHO PA3NOKHTh HA OPOCThHIE MHOKHTE-
714, 4 IPUTOM €AVHCTBEHHLIM cnmocoboM. Hanpumep, 630=2.82.5. 17,

4. Yrobu HailiTH HanMeHbIIee o0Iee KpaTHOe HECKOALKHX UHcel,
HAAO PASNORHTE 3TH UHCJA HA OPOCTHE MHOMCUTENH 1 HAWTH npousBeae-
HUe BCeX INOJYYMBIIAXCH MPOCTHIX MHOMKUTeNECH, B3AB KaABIA M3 HUX
¢ naubGoapmuM noxasareneM. Hanpumep, 72 =23 . 3%; 180=22.3%2.5
H 600 = 23 - 3 - 52, Haumenrmee ofniee KparHoe uncen 72, 180 u 600
pasro 23 - 32 - 52 = 1800.

Yrobrl HaiiTH HAHGOALIOHHE OOIIUIT AeNHTeSb HECKOJBKHEX YHCeJ,
HAOO PA3NOMHTE BTH YHCJAA HA DPOCTHE MHOKHTENAH H HANTH NpPOHIBe-
AeHHe O0IRMX NMPOCTEIX MHOMHTENEH, B3AB KaXKALM N3 HUX ¢ HAHMEHD-
muM noxkasareneM. Hanpumep, nanbGonbmmuit obmuil genutens wmcen
72, 180 = 600 pasen 22- 3, T. €. wHCAY 12.
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5. Ecan sucno oxaHuuBaerca uudpoi O win uudpoii 5, To oo ge-
autca Ha 5. Eciu uueno oxaEunBaercd mioboit gpyroit undpoii, To oHO
He JeJHTcHA Ha 5.

Ecau wucno oxanumpaercd 4éTHON nmugpoil, To 0HO AeaHUTCHA Ha 2.
Ecau uncno okaHuMBaeTcs HeuéTHOU nudpoil, To OHO He AeNUTCA HA 2,

Ecau cymma nudp uncia AeJdTCA HA 3, TO U YHACHO ALJIATCH HA 3.
Ecau cymMa nudp 9ucaa He AenuTcs Ha 3, TO YACHO He AeNANTCA Ha 3.

Ecan cymma nudp uncaa aenuTcea Ha 9, TO U UMCAO AenuTcA Ha 9.
Ecan cymma nudp wucaa He AeUTCH HA 9, TO M YHCIO He JeauTca Ha 9.

OOGbiKkHOBEeHHbIe APO6GKn

6. IlpaBuneHOH Apo0BI0 HA3KIBaeTCA ApOOh, ¥V KOTOPOH YHCIHTENB
MEHBINE 3HAMEHATENA,

HenpaBunpaoil ApolBI0 HA3HIBaeTCA APoHb, ¥ KOTOpPOoH dUHCIAUTENDH
Gonpme 3HAMEHATENA UJIH PaBeH €MY.

7. OcHOBHOe CBOIICTBO ApPOOH: eCIH YHCAHTENh H 3HAMECHATEIb ADO-
01 YMHOMXHUTEL UMAHM DPASAEJHTH HA OJHO M TO YK€ HATYDAJBHOE HHCAQ, TO
NOAYYNTCA paBHAA eii ApolOk.

8. Yrobu npuBecTH ApofH K HAMMEHBRIIEMY o0meMy 3HaMeHATEMNIo,
HaAO HAATH HauMeHbImee 00IMee KpPaTHOe 3HaMeHarTexeidt Apobeili; BhI-
YHCAUTE AOMNONHHTENbLHEIe MHOKHTENH, pa3jelHB HauMeHbillee ofImee
KPAaTHOEe HA KaXALIA 3HaMeHATeNb, YMHOMKHTE YHCIHTENR H 3HAMEHA-
Teap Kaxaoill Apo0H HAa COOTBeTCTBYIOLIMI AOMOJHUTENBHHKNH MHOMH-
Teas. Haupumep, npuBeAiéM K HaMMeHBIUEMY 00IO0eMY 3HaMEHATEIO APO-
6n l L 5
6’ 127 18°

1_1-6 _ 6 7T _ 73 _21 5 5-2 _ 10

6 6.6 36" 12 12-3 36 18 18.-2 36

9. Ilpu ciaokeHHH Apobelt ¢ OAUHAKOBHIMH 3HAMEHATENIAMH K YHC-
JIHTEJIO NepBoil ApolH npuiaBaAIT YHCAHTEAb BTOPOil ApofH 1 ocTaBaH-
10T TOT JKe 3HaMeHaTesb. [Ipy BrRluuTAHHH Apobell ¢ OTHHAKOBBEIMH 3HA-
MEHATEeJAMY U3 YHCIAHUTENA NepBOi APo0H BHIYHTAIOT UMCIUTEND BTOPOH
ApobH ¥ OCTABAAIOT TOT K€ 3HAMEHATENb.

Hanopumep, --3-+E = é, 4_1_ _3.

T 7 7T 6 b 5

Ilpu cnokeHMH H BHIYHTAHHH Apobeil ¢ pasHLIMH 3HAMEHATEIAMH
cHaYaJa UX MPUBOAAT K 00llleMy 3HAMEHATEIIO.

10. YroOHl nNnepeMHOMKHTEL ABe ApoSH, HALO NEePEMHOKUTL OTAEIbHO
MX YHCINTESH H 3HAMEHATENN B NepBoe NPONU3BeAeHNe ceaTh YHCAUTe-
JeM, a BTOpoe — 3HAMeHaTeneM. UToOH pasaeNHTh OGHY Apo6b HA APY-
ryio, Haj0 AeJHMoe YMHOXKHTE Ha Apolb, OOpATHYIO AeNHTENIO.

Hanpnmep g...é:._.s_ E-é:i.é: E

3 6 16" 7°5 7 4 28

HauMenoiunit o6uuit sHaMeHaTenb paBeH 36:

Ceepenus ns kypca marematikm 5—6 knaccos
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DecaTnyHbie apobnu

11. Ilpu oxpyraeHun gecaTuqHoit Apo6H N0 Kakxoro-Em6YAbL pasps-
Aa BCe CAEAYIONIHE 38 THM paspaaoM NHQPH 3aMEeHAT EYJAAMH, & eCIH
OHH CTOAT moche sanArToif, To mx orbpackpaior. Ecin mneppasa Claexyio-
mas 3a 3THM pa3paiaoMm nuopa 5, 6, 7, 8 uau 9, 70 K nocnegreR ocTas-
mretica gqudpe npubasaanr 1. Ecan mepeaa creayiomas 3a 3THM pa3ps-
aom nudpa 0, 1, 2, 3 uau 4, To nmocAeAHIOW OCTABMYIOCH PPy He
H3MEHSAIOoT.

Hanopuwmep, 4,376 ~ 4,4, 2,8195 =~ 2,820, 10,1425 =~ 10,14,

12, CroeHHe M BHYHTAHUE ACCATHUHHIX Apobeit BHInoaHAIOT DO-
paspazaro. IIpn atoM Apo6H 3anucLIBAIOT OAHY MOA APYroM Tak, YTOGHI
3aIOATAA OKasajlach moh 3anaroft.

Hanpumep:
+ 38,4691 _68,3
48,63 5,275
52,0991 63,025

13. Yro6H YMHOXHTB OJHY AECATHUYHYIO Ip0o0E HA ApPYTy0, HAZO
BEINONHWUTL YMHOEHWE, He Oo6pAINAA BHMMAHHMA HA 3ANATHIE, A 3aTeM
B MOJAYYEHHOM NPOH3BEACHHH OTACJIHTH 3aNIATON CIpPaBA CTOJBKO Oudp,
CKOJABKO HX CTOHT IOCHAe 3anATOM B 000MX MHOMHTENAX BMECTe.

YTo6H pasfeJuTh JeCATHYHYIO ApobE HA JeCATHIHYIO, HAAO B JEJH-
MOM H JeJHTENe NePeHeCTH 3ANATHEe BIPABO HA CTONBKO OHPP, CKOABKO
UX DOCJe 3anATol B AejHTeNe, & 3aTeéM BHIOOAHHUTH AcJicHHe HA HATY-
panbHOe YHCJHO,.

Hanpumep:
x3,06 12,096 : 2,24 = 1209,6 : 224,
2,4 _1209,6 | 224
+1224 1120 |5.,4
612 89 6
7,344 896
0

14. YrobH yMHOMXKHUTEL AecATHYHYIO Apo6s Ha 10", Hazo B aTOM ApoO-
61 nmepeHecTH 3anATyO Ha n nudgp enpaso. YTobGL pasAeaHTh AeCATHY-
HyKo apo6s Ha 107, Hago B 3ToM ApPOGH IepeHecTH 3AIATYIO HA 1 Dudp
BJEBO.

Hanpuwmep, 8,373 - 100 = 837,3, 3,4 : 1000 = 0,0034.

NonoxuTensHblie U OTPULLATENIbHBIE YuUCNa

15. MoayaeM DoJOXATEABHOrO YHCJIA H HYJIA HASHIBASTCA CAMO 3TO
yuceno. MoayneM OTPHOATENBHOIO YHC/IA HABHIBASTCA MPOTHBONIONOKHOS
eMy HOJIOMHTeAbHoe uncyno. Moayae unena a obosuauator |a|. Hanpn-
Mep, |3’6I = 3,6, IOI = 0, '—2’8| = 2,80
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16. YTo6n CAOMHUTE ABA OTPMOATENBHEIX UHCJIA, HAXO CIOYKHTH HX
MOAYJH M Iepel MOJYIeHHHIM PEe3yALTATOM IIOCTABUTH 3HAK <MHHYCH.

Y10o6e1 CIOKHTE ABA UMCJA ¢ PA3HEINM 3HAKAMH, HAKO U3 GONbLUIEro
MOJAYJAA BRIMECTh MEHbIIMH# M DepeA NMOJYUEHHRIM Pe3yALTATOM IOCTA-
BHTH 3HAK TOrO CJAraeMOro, MOAYVAL KoToporo Goanmme.

CyMMa ZBYX ODPOTHBONOJOMKHEIX YHCEeJ pABHA HYJIIO.

Hanpnamep,

_3’4 + (-1’8) = —5’2’ 2l5 + (_4’1) = —1’69 _‘3g6 + 3,6 = 0-

17. Yrobn M3 OfHOrO uUMCAA BRIYECTh APYroe, JOCTATOYHO K YMEHb-
maeMoMy NpuOABHTE YHUCAQ, IPOTUBONOJOMKEOS BHIIHTACMOMY.

Hanpumep, -5 - 1,9 =-5 + (-1,9) = -6,9.

18. YT06M mepPeMHOMXHTH ABA OTPHOATENBHRIX UHCIA, HAAO Iepe-
MHOXXHTH HX MOZYJH.

YTolH HepeMHOMKHTH ABA YHCA ¢ PA3HRIMH 3HAKAMH, HARKO HOepe-
MHOXHTE HMX MOAYJH W Iepel NONYYeHHLIM pPe3yAbTATOM IIOCTABHUTH
3HAK «MHHYC».

Hanpumep, -1,2 .- (-8)=9,6, -3 - 1,2 =-38,6.

19, Yrobnl pasgesnThH OTPHLATEeJBHOE YHCAO HA OTpHULATEAbHOE,
HAZ0 MOAYAL JeAHMOre PASAEJSHUTH HA MOAYAB ACIUTENA.

Yrobul pasaennTh ABA MHCJAA ¢ PASHHIMH SHAKAMH, HANO MOAYJIb Ae-
JUMOTrO Pa3feNTh Ha MOAYAL ACNHTENAH U Nepe MOoAyIeHHEIM pe3yaeTa-
TOM NOCTABHUTH 3HAK «MUHYC».

Hanpumep, —4,8 : (-2,4) =2, 5,6 : (-6)=-1,1.

20, CpeaauM apudMeTHYSCKHM HECKOABKHUX YHCe HASLIBASTCA HacT-
HOe OT AeJIeHHS CYMMB STHUX YHCeJ Ha YHMCJIO CNAraeMhlX,

Mponopuun

21. PaBeHCTBO ABYX OTHOmEHMII HasmBAKT npomnopuueli. Hanpu-
Mep, paBeHcTBO 2,5 : § = 8,5 : 7T — nponopoua. Yucna 2,5 u 7 -—— xpaii-
Hile uaeHH nponopouu. Yucaa 5 u 8,0 — cpegHMe WieHK NPONOPIHUH,
Ecnu nponopous BepHA, TO NPOMIBeAeHHMe €€ KpaliHux wieHOB pPaBHO
OPOR3BEACHUIO CPEIHUX WICHOB. B Mponopuun MOXXHO MEHATH MECTAMH
KpailHue WieHH NAH CPpegHMe WHeHR.

22. /ise BeAMUHHH HASKBAIOTCH NPAMO NPONOPUHOKANBHBIMA, €CIH
IIpH YBeNHYeHHH (YMeHbIIeHWH)} OOHON N2 HHX B HeCKOALKO DAz APYyTas
YBeJIudUBaeTeH (YMEHEIIACTCH) BO CTONRKO e Das.

Ecnayu BeAHYHAHRE OPAMO NPONOPIMOHAJIBHBEI, TO OTHOHIEHUS COOT-
BeTCTBYIOIINX 3HaYeHUH 3THX BeJAMUMH PABHH.

23. e BeaMYHEBE HAIHBAOTCA 00PATHO IPONOPUHOHANLHEIMM,
ecAH OpH yBeAHYeHHM (yMeHBIIeHMH) OAHOH H3 HHX B HECHOJABKO pa3
Apyraa yMeHbmaeTcs (YBeJHUYHBAETCA) BO CTOJBLKO Xe pas.

Ecnu peanuuALl 06PATHO NPONOPIMOKAILHEI, TO OTHOIOCHHE 3HAYE-
RE#t ogrolt M3 BeaMUMH DPABHO OOPATHOMY OTHOILIEHHUIO COOTBETCTBYIO-
mux 3EaYeHNl Apyroi BeIHUMHEI,
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CBONCTBa AeicTBMIA HAZ YUCamMu

24. ITepemecmumeanvroe ceolicmeo caowenus. OT NIePeCTAHOBKH
CAATAeMBIX 3HAYEHHE CYMMELI He M3MEHIeTCA.

Couemameavhoe ceoiicmeo croawcenun, UTobr k cyMme AByX uuces
OpHGABHTE TPEThe UUCJO, MOXKHO K IEPBOMY YHCIY NPUBAaBHTL CyMMY
BTOPOTO H TDETHETO.

Ilepemecmumeanvhoe ceoiicmao ymnowenus. Or nepecTAHOBKH MHO-
KHTeJIeH 3HaUYeHUe IIPOU3BeACHUs He M3MeHseTcs.

Couemameanvroe ceoiicmeo ymuoxcerus. UTo6ul NponssBeeARe ABYX
YHUCesl YMHOMKHTDL HA TPeThe UHCI0, MOMKHO IEepPBOe UHCIO YMHOMKHTD Ha
npoM3BeJeHHe BTOPOTO M TPETHEro.

Pacnpederumeadioe ceoiicmeo ymuoxwernus. I106H YMHOKHATH
YHCIO HA CYMMY, MOXKHO YMHOMKHTB STO UHCIO HA KANKAOE CIATaeMoe
H CIOXKHTBL NOJYYeHHLIE De3YJILTATEI.

Npeobpa3oBaHue BbIPAXEHWUH

25. CrnaraeMule, KOTOphl€ EMeOT OXHHAKOBYI0 GYKBEHHYIO YACTD,
Ha3LIBAIOTCS HOJOGHEIMH CAATaeMBIMH.

28. Oaa Toro uToGH UPHBECTH NoACOHLIE CIATAeMBle, HAAO CJIO-
JKHUTh HX KOAPPHIHEETH H Pe3yAbTAT YMHOXKHUTE Ha 00myio 6yksernyio
Y4CTh.

Hanpumep, 5a - Ta + 4a = 2a.

27. Ecau mepen ¢KOGKaMH CTOHT 3HAK <«ILNIIOCH, TO CKOGKHM MOMK-
HO ognyc'rm'b, COXPAHHB 3HAK KaXXJAOTO CJIAraeMoro, 3aKJI4YEHHOro B
cKoOKH.

Hanpumep, 3x + (2a — y) = 8x + 2a — y.

28. Ecsn mepen ckoGKaMM CTOHT 3HAK «MHHYC», TO CHOOKH MOXMK-
HO Ognyc'm'rb, H3MEHHB 3HAK KAXAOIO CJAaraeMoro, 3aKJIOUéHHOTO B
cKofK,

Hanpumep, 5a — (2x — 3y) = 5a - 2x + 3y.
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6) 28; 1) 0,8; 1) -5. 819. a) 80b - 11; 6) He + 34; B) -21; 1) 42 - 24y,
620, a) 26y - 2y 6) -y* — 10y; B) 2 - 4x; 1) 2a% A) 4c? - TH%  e) -3x%y;
x) 83m® — m®n + 2n% 3) n? — nd. 621. a) Tx® - 20x; 6) a® + a%; B) ax® - Balx;
r) 4mt - m®n? - 3nt. 822. a) -6; 60; 6) 8. 628. a) 200; -250; 6) 0,8.
624. a) 144* - a®; 6) 2b% - b; B) 16x2 — 6x%; T) ¢*. 630. a) 7; 6) 8; B) 49; 1) 0,4;
R) —2; e) 0; x) 24; 3) % 631. a) -2; 6) ~20; 8) -1,5; r) -0,2. 632. a) -1; 6) 2;

B) —4; 1) 2. 833. a) 0,5; 6) -2; 8) 1,6; r) —2. 634. a) 24; 6) 13%; B) 1%; T) —-1%;
n) -52,5; e) —-4,5; x) —-36; 3) l%; u) 0,4. 635, a) 12,5; 6) 17; 8) 17; r) -26; n) 'g-;
e) g 8386. a) li—; 6) -0,5; B) -%; r) 28. 837. a) -13; 6) 1,5; 8) -15; r) 0,5.

638. a) -3,5; 6)-1; 1) 2; ) 17,4; e) 45. 639. 16, 20 u 8 cm. 640. 60, 40

u 66 M2, 641, 28 dpuopunos. 842. 9 1 3 7. 643. 300 ra. 644. 1500 M. 645. 9 KN
646. 40 xn. 647. 360 kM. 648, 19 r, 649, 8,8 kr. 653. a) —%a“’y’; 6) —90a%®,

860. a) 2,28; 6) -22,5; =) 14,4; r)-348. 661.a)0; -8; 6)0; 0,2; B)O; b;
rn; 0,4; 1) 0; é; e)0; —4; x)0; 0,1; 3) 0; 30; u) 0; -g. 662, a) 0; -0,6;

6)0; 11; 8) 0; 0,6; r) 0; 10; 1) 0; 0,16; e) 0; 0,04. 871, a) (b — c)(a — d);
6) (¥ — 5)(x + y); B) (2x — 7)(3a - 5b); 1) (x — Y)(x — y + a); B) (@ - 2)(3a - 5);
e) (b~ 3)(5b - 17). 672. 1) (c+ 2)(c +9); A) (6 —-b)(a—b +3); &) —(x+ 2y) x
X (4x + 8y + 1). 673. 9 xm. 874. 8) 5; 6) -1,5. 683. a) x% + 2x%y — y*; 6)n? -
- 2n2%p + 2np® - p?; B) a® - 2ax% - x%; ) b® - 2b% + ¢%; M) a® - 6a% + 11la - 12;
e)bx® —Tx*-8x+2; m) 2+ 8x —8x+10;8) 8y* — Ty’ + Ty — 4. 684. a) ¢® -
—2cd?-d% 6) x* - 2x%y + 5 B)4a®-8a%+2a-3; 1) -3x°+8x% + Tx~12.
8885, a) y* + 2y - 15y%; 6) —2a* + 84® - 6a%. 687. a) 18b — 10; 6) 14y — 12;
B) Ox; r) a®b + Bab® - a®?; a) 4a - 2ab; e) 3x — y® - 2. 689, 9x + 1. 697. a) 3;
6) 0,5; B) 0; 1) 0. 698. a) —é; 6) 0,2; ) 8,5; 1) -1 ;-. 700. 21, 22, 23.

701. 17, 19, 21. 702. 25 u 10 cm. 703. 36 cm. 704. 12 preit. 705. 1680 ra.
706. a) 2; 6) 15,5. 711. e) (a + b)(b - 3); x) (x + y)(11 - x); 3) (m + n)(k — n).

712. B) (m + k)(3 - k); 1) (x + y)(k - %). 713. 8) --1?;-; 6) ;—;. 714. a) 12%; 6) 0.
718, a) (x+56)(x+1); 6) (x—8)(x+2); B) (a—1)a—4); 1) (a+ 2)(a - 8).
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719. 260 xopon. 720. a) —%; 6) -i. 722.6)-6; 2; B)-1; 1. 730. 1. 731. 8,
782. 71. 736. a) —Tx? — 14; 6) —a% + 2a + 2; B) -2a — 10b - 3; r) —x%, 745, a) -2;
6) 8; 8)0,5; r)2. 746. 1,02; 3,84; 4,8; 5,76. 747. 11, 748. 62. T749. 246,
750, 417. 754. a) %; 6) 2; B)0,25; r)-3; n)8; e)-3,5. 755. 1 xkr. 756. 750

u 800 xr. 757. 2% ¥, 758. 2,5 u; 150 kM. 7859. 60 xM/a; 50 xm/a; 210 xm.

760. 60 xM/a: 40 xM/9; 24 kM. 761, 16,5 xM/q. 762, 2,6 kM/u. 768. 70 co-
pouex. 764.600 u 800T. 765.480 ra. 766.30r. 770, a) 2,8; 6) 0,147,

T71.a) O; --:—; 6)0;-1,6;8)0: 2: r0; 0,2;: 1) O; 1%; e) 0; 1. 772. a) 9(a + 2)%;

r) —27(p - 2)°. 781. a) -35; 6) 156. 784. 8; 9; 10; 11. 786. 400 cZ.
787. 360 cm®. 788, 80 m2, 789, 55,25 cm®. 790. a) -2,8; 6) 7; B) 91; r) —4,2;
a) 0; e) ~50. 793, a) (x-4)(x-6); 06) (x—-8)(x-5); &) (x+4)(x-3);
e)(x+5)(x-17). 798, a=—4.

I'naBa V

815. B) 198x - 81x%; 1) 14ab - 49; z) 14b; e) -18a% - 162. 816. a) a® + 81;
6)-10x + 1; B) 12x-9; 1) a®+ 4ab. 817.6) 4a% 1B)-21b-4; r) 14 - 5b;
a) -2a2 + 4a + 14; ¢)-2y% + 19y — 40, 818. a) 3; 6) 0; 5)-14; r) 130. 819. ) 1,7;
6) 2%; B) 8; r) 8,125. 820. a) 2,2; 6) 1; B) i%‘ r) 1. 821, x) 15¢2 — 24¢ + 20;

e) ~16a® + 26ab + 2b2. 822. 6) 96 + 48b — 6b%; B) -3x2 + 2x - 12. 823. 6) 6x° +
+ 60x* + 150x% B)a®-8a+2; r) x® - 12x - 16. 826. a) IIpn x = 16; 6) opu
x=0. 820.a) 18x%+ 54; 6)a®~ 84%. 832.80 m 90 km/u. 840. a) 10 000;

2
144; 0,16; 6) 400; 25; 81; B) 81; 9; 1. 846, 6) [b‘—%as) . 865, a) 49;

6) 16. 870.6) b2+ 9; B) x% + 1; 1) T5x% + 16; e) 18c% + 49. 871. n) 50n% - 49;
e) 5x° + 0,25, 873.a) —4 - 5x; 6) —dm + 9; B) 18x* — 2ax — a®; r) 2ab+ b% -
- 2a% x) 32y° - 24xy; 9) -8a - 24ab. 875.a) 2a® —40a +12; 6) 1 - 12b -
~ 10b%; ) 63p%; r) 28xy - 98;°. 876.a)-1,5; 6) 7. 877. a) 0; 6) -0,5. 881, a) —6;
6) 5; r) 2; ) 2,3. 882. 85 u 90 kn/q. 887. a) %; 6) 4%; B) %; r) 1. 888, 1) %;

e)b. 800.a)d u -4; 6)9 n -9; 3)% n —%; ry0,5 n -0,5; 1) xopmeit

"Her; €)1 m -1; #) 1,5 n -1,5; a)% H —1;—; n) xopueii mor. 891. 4) 5 n -5;
6) 6 u -6; n)g u -g; r)% " -E. 895, a) (y ~ 1)(5y + 1); 6) (c + 5)(5 - Te);

B) —(x + ¥)(16x + y); r) —3b(10a — 3b); ) 3b(3b ~ 4a?); e) (5b° — x)(x - 3b?).
896, a) (2b - 11)(2b + 1); 6) —(4 + 3a)(10 + 3a); &) (8 — 11m)(5 - 1im);
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) —(@ + 1){8p + 1% a) 5¢(6c - 6d); e) -9b(2a® + Ob). 899. 38 cu. 903. a) 0,6;
6) -0,2. 904. 12 xm. 914. a), 6) Ha. 915. 6) -0,64x2 - 1,6xp* - y%; B) -0,09¢* +
+ 0,12¢cd - 0,04d%; r) 16x® - 36x°%. 817. a) -0,1; 6) 4,5. 920. B) —y° - 14y - 31;
r) x°-8x - 38. 925. a) 4; 6) 3. 926. a) -1,5; 6) -2. 028, a) —-3y! + 45° -
-y*-100; 6) 2a+ 2. 932. 30 xm. 938. 6 km/u. B42. a) 4(y - 1)(x + 3);
6)6(2-b)5—a); B)-a(c+4)(d+5); ra(a+1)(a+b). 948.a) (b - 2) x
x(16-a); ©6) 6(+3)x+8; B cHa-1c+1); 1) x(x-yx+1)
848. ) {x+ Y)(x~y—- 1) 0)(a—b)a+b—-1);B){(m+ n)(1 + m - n); r){k + p) X
x{k~-p-1). Md7. ) (a-b)a+b+1); O)(c+d)(c—d+1). 940.a)0; 1; -1;
6)0; 3; -3; 8)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. 968.3a) 1; ﬁ)-g. 978. 8) 5a - 4; 6) Ta — 9;

B)-2b-1; 1) 20+ 1; &) 2¢% - 82; e) 75. 975. B) 5a% — 4a - 15; 1) -4b - 13;
&) -21a® + 21; e) 186% — 12b + 2; k) 3x% + 22; 3) 10§42 - 30y + 85. 976. IIpn

Beex x. 978, a) 4; 6) 1,5 p) 2,625; 1) 0. 980, a) g; 6) %; B) %. 982. 1) 15(x — 1)x

x{(8x-1); e (2n+3)(1 -4n); w)(Ba+ 2)(8a + 4); 3) {(-5x +1T7)(bx - 13).
985. a) 17,4; 6) 17. 989. a) Qx+ (22 +x+1) 6) -5 -y+
B) a{a? - 3ab + 8b%); r) 8x — y)(3x% + y®); 1) (2a + b)(13a% - 5ab + b%); e) (B + 2) x
x (b® — 26b + 244). 992. a)—4; 6) 0,5; B) 2; r) 2. 994. a) 34,5; 6) 24.
999. a) —a® - 1,5a% - 1,5a + 17; 6) 4m® — m* - 15m® — 18m® + 81m. 1000. a® -
- 2a%b* + b5, 1008. a) 131; 6) 61; B) 24,125. 1005. a) [Ipu a = 1; 6) nput & = 1.
1006. a) ITpn 4 =20; 6) mpr b=1. 1011, a) 2(7 + 2b)(6a — 6b); 6) 83(Tdb - ¢) X
x (¢ +2); B) 8(y + 3)(2 - x)(2 + x); r) 6(5a6 - 3b)(a® + 4). 10138, a) 2; -2; -3;

6)%; 3; -8; 8)6; r)-1,5; -1; 1. 1015, a) (x - y)(x + ¥ - 1,5); 6) (x + a) X

x{x~a+0,65;B)(2a-0)(2a+b- 1) 1) (p + 4c)(p—4c-1); p) (a + b){a - b+ B);
e)(x—y)x+y~T7). 1016. a) (x + 2y)(x — 1}{x + 1); 6} 2y - B8)(y - 2)(y + 2);
B) (@ ~ 2)(a + 2)(a = 5); r) (x — 4)(x — 3){x + 3). 1017. a) {a + b)(3a + b);
6)(b-c)(1le—9b); B} (x—p)(bx+ ¥y r)(a+ 1)} (a—~9). 1018.a)(a - b - 5) x
x{a-b+58); A Va-3+c)Ba+3b-c)y; ed{be—-b—-c-1)bec+b+c-1).
1019. a) (x + y)(x® + xy + y?); 6) —(4x + Y)(x® + xy + ¥*); B) (@ - b)2(a + 2b);
r) (g~ 1)(22 — p + 1); B) (2b + 1)(4b% + b + 1); e) (a - 5)(a® + a + 26). 1020. a) (x? -
—xy + ¥ (x + y + 2); 6) (a® + ab + b)(a - b + 8); B) (a - b)(a + b)(a® - ab + bP);
r) (¥ + Y)(* - P2 + 2y + ).

Faana V1

1034. (6; 6). 1035. a = 3. 1036. 4 nnu 9 moner. 1037, 6 Terpageit. 1038. 4 riry-
Gorne 1 6 Menknux tapenokx. 1089. 2u 7; 4 u 4; 6 u 1 cOOTBEeTCTBEHHO TPEXKH-
JOTPAMMOBBEIX H ABYXHKHJIOrpaMMOBBIX naxeroB. 1041, 17; 28; 39. 1042, 26.
1043. 1) 6,18; 6) —-4,32. 1044. a) (1 + a)*(1 - a); 6) (2 - b)(2 + b):. 1051. -7 .4.
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E

12
1066. a) 10¢® - 17¢2 + 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); ) (4,5; 7); B)(-23; -3);
e)(7; -4,5). 1070. a) (5; 2); 6) (1; 6); B) (—20; —2); r) (-1,5; -3,5). 1071. &) u=-0,5,

v=0,2; 6) p=3, g=5; B) u=4§, v=—1$; ) p = 2,25, g = -8,5. 1072, a) (-4; 3);

1052. 11. 1084. a) 12; 6) 26,5. 1055, a) ~1; 5)34%. 1065. a)-i%; 6) 7

6) (-2; 7); B) (-10; 5); r)(-11; —-4). 1078. a) (8; 0,5). 1074. a) [1%; —2%];

6) (0,4; -7,2). 1075. a) (4,4; 1,72); ©6) [33; -4%]. 1076. a) x =7, y=1;

0)a=-3, b=1.1017.8)x=-6, y=4; 6)a=12, b=-2; Bym=5, n=-3;
ryx=-1, y=-b. 1078, a) (-15; 12); 6) (2; -1,5). 1082. a) (2; 1) 6) (-8; —4);

B) (60; 30); r) {2; -i] 1083. a) (6; -2); 6) (-3; 0); B) (-6; 10)% r) (-3; -3,5).

.ol . _9) =_1 ,_1, TR TN =
1084‘ a) [49 0]’ 6) (_0,6, 2)’ B)a 3" b 2’ r) (29 1)’ Il) [29 3]’ e)y 6:

z==-7.1085.a)x=1, y=-2; )u=3, v=-10; B)x=-4, y=-1; r)a=10,
b=5.1088.a)x=100, y=1; Yu=6, v=5; 8) =04, y=-0,2; r)a = 0,1,
b=0,3. 1087. a) y=16x-3;6) y=6x-28; ) y=-16x+1Ll; ) y=2x - 7.

1088. y=2,2x+11. 1089, y = 1%:: + 1%. 1090. y = —2§x +11. 1092, a) (7; -2);

6)(2;1). 1098. a) x=3, y=4; 6) x=6, y=20; 8y m=10, n=12; r)u =12,
v=15. 1094. a) (9; 8);; 6) (-0,8; —0,8); =) (3; 4); r) (-1; 0). 1095. a) x = 15,
y=12;6)u=-8,v=6;8)x=12, y=-12; r) a = 15, b= 10. 1098, a) —10x — 1;
6) -6y + 4. 1099, 12 n 7 ra. 1100. 575 n 740 uagenmit, 1101, 15 apromobuneit,
1102. 23,77 1 10,97 M. 1108. 12 cM. 1104. 5 u 7 MmemroB. 1108, 40 1 170 py-
ouii. 1106. 18 u 10 mer. 1107. 120 u 180 geraneii. 1108, 60 xm/q. 1109, 45
m 50 gkm/4. 1110, 80 1z 60 rm/u. 1111. 5 » 4,5 km/u. 1112, 18 km/9. 1113, 55
n 5 xm/u. 1114, 33 u 22 xaurm. 1115, 35,75 m 29,25 r. 11186. 7,8 u 8,3 r/cM®.
1117, 720 u 1200 ra. 1118. 320 un 360 peraneir. 1119. 1,65 u 1,35 n.
1120. 37 000 u 8000 p. 1121. 48 u 32 r. 1122, 360 x 300 r. 1123, Ha 64.
1124. B) (2 + 2)(p* - 2p° + 4); 1) (3 - mH(® + 3m? + mY). 1135. 4 ks. ex.
1140. a) 3; 6) 4. 1141. 6) (1; 18); (2; 9); (3; 6); (6; 3); (9:2); (18:;1).
1142, (6; 37); (11; 31); (13; 29); (19; 23); (23; 19); (29; 13); (31; 11);
(37; 5). 1143. 935. 1144. 214. 1145. 91. 1146. a) Her; 6) za, B Touke {0; 9).
1147. 20. 1148, -0,88, 1158, (7; -2). 1159. a =-1,5. 1160. b=2,5. 1161. k=1,5.
1168.8) x =21, y=25; 6)x=1, y=10; B)y=16, z2=21; M x=9, y=11;
B x=10, y=1; eyu=-0,1, v=0,2. 1189. a) (-0,25; 1); 6) (-0,5; 1,5); B) (7; 5);

r) (4; 4). 1170.a)x=4%,y=1-3;6)m=-8, n=6)x=1,y=1;p=2,
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g= % 117, a) x==-5, y=8; ) u =0, v=4. 1172. a) (5; —4); 6), B), r) peme-

Built ger, 1177.6 1 2 u. 1178. 3 1 2 4, 1179, 560 u 600 ra. 1180. 15 1 12 cm.
1181. 40 x 60. 1182. 50 a 60 xr. 1183. 20 u 15 geraneis.

3ajayH MOBRIICHHOH TPYABOCTH

1184. 2, 3, 4, 5, 7 u 13. 1185, a) -4; 10; 6)-11; 7; ») 2,5; 5,5; r) -1,3; 13,3.
1188, 1,25 xkr. 1180. 520, 572 u 440 opexos. 1101, 96, 120 =® 168.
1192, 36 u 48, 1193, 12, 24, 36, 48, 1194, Heaurcna. 11986. 77. 1198, 890.
1202. 72. 1205, Ilepsas apobs Goasme BTOpoit, 1213, 284~ 1. 1218.a¢=5, b=-2,
c=7,d=-9.1220. x=3, y=2. 1121, a) xr=8, y=4,2=5; 6) x =—4, y=1,
z2=5;B)x=-1,y=0, 2=1. 1222, 729. 1223, 24 n 144, unu 48 n 120, aan
72 u 96. 12265, 12 n 30 xm/u. 1226. 8 xocoos. 1227. 40 u 80 xM/4.
1228. 15 kM /9. 1229, 6 kM, 7,2 kM/y, 3,6 xM/u. 1230.~114 xr. 1231. B 3 pasa.
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