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JloporHe ceMHKIACCHHKH!

Brl HauMpaeTe HayuyaTh HOBBIA YYeOHBIN
npejimer — aazebpy, SIBIASIONYIOCS OJIHAM W3
BaXKHEHIITUX Pas/ieJloB MaTeMaTHKH.

Asrebpa BOBHHMKJA IIOJ BIMSIHHEM HYXKJ
OOIIeCTBEHHOM 1IPAKTHKH, B pesyJibTare lOMC-
KOB OOILIMX NIPUEMOB pellleHus pasHooOpasHbIX
zajlady. AJsredpa MCIONL3YeTCs B COBPeMeHHOM
MHpe oueHL IMHPOKo: B (U3HKe, OHOJIOTHH,
OKOHOMHKE, HHPOPMATHKE, APXUTEKTYPE U JIp.

Hazyuasi maTemaTHky B 5 ¥ 6 KJaccax, B
HAYUMJIUCH BBINOJHATE PasjiHuHble JIeHCTBUSA ¢
[eJLIMY YHCSIaMH U JIPOGAMM, HAXOJAUTL KOPHH
ypaBHeHHH, pelaTh TeKeToBLIe 3ajiaui. B 7 kiac-
ce BBl y3HaeTe eIné Muoro nosoro. Bul nayuurecn
BBLITIOJIHSITE PA3JIMYHLIC TOMKACCTBEHHBIC Mpeod-
pas30BaHUA: CJIOXKEeHHe, BLIUMTAHUE W YMHOXe-
HHMe MHOI'OWIEeHOB, pasJIo}KeHHe MHOI'OWJIeHOB
HA MHOMKHTENHM M MHOI'Oe JIpyroe. OTo JIacT BaM
BOZMOMKHOCTH pelaTh pazsHooGpasHble 3aJ(auM.
Briepsuie BuI y3HaeTe o crnocofax pelrnenus cuc-
TeM ypaBHEHHI ¢ JIByMsl nepeMennsiMu. Teneps
Bbl CMOXKeTe pelllaTh TEeKCTOBLIe 3ajlauM, HC-
OJIL3YS He TOJBKO YpaBHEHUSI ¢ OJHON Inepe-
MEeHHOH, HO M CHCTeMbl YPaBHeHMH ¢ JIByMs
nepeMeHHbIMA. BEI MO3HAKOMHTECH €O CBOMCT-
BaMH HEKOTOPLIX PYHKIWI, HAYUHTECH CTPOUTE
WX rpaguku. 3Hanus ¥ YMeEHHs, NpHoGpeTén-
HEIe Ha ypokax aire6psl B 7 Kjacce, NOMOI'YT
BaM IPH U3YUEHHHM MHOTMX HIKOJILHBIX IpejiMe-
TOB: IeOMeTpUM, HH(POPMATHKH, (PHU3HKH, XH-
MHH # Jp.

Hapneemcst, aro, 3anuMasich 1o 9ToMy yued-
HHUKY, BbI NOJNIOOMTE HOBLIH yueGHbIi npejiMer —
anrebpy. Jlusi sToro, npexje Bcero, HalMcaH-
HOe B HEM J0JKHO OGhITh moHsiTHO. llosTomy
B O0bACHUTENILHBIX TEKCTaX IOJPO6HO pasbsic-
HsIeTCsl HOBBLIH MaTepuall, IPHBOJASITCS pPellieH sl
pasNUYHLIX 3afa4. OHKA IOMOTYT BaM pazofpaTh-
cs1 B M3yYyaeMBLIX Npuémax npeobpasoBanust BhI-
pa’keHH#i, pelleHus ypaBHeHHH, IOCTPOEHUS
rpadMKoB (PYHKIHI ¥ Ap. MaTepuas, KOTOPEIi



HYKHO 3alIOMHHTDL, IleUaTACTCH Ha IBETHOM (hoHe, uyToOLl Bhl oDpaTHIN
Ha Hero BHMMaHue. ey Bol 3a0bIJIKM UTO-TO U3 paHee U3YUeHHOTo, TO MO-
skerTe 00paTHTECS K pasjieny «Cre/leHdst U3 Kypca MaTeMaTHKH b—6 kiac-
coB». KOHTpOJILHBIE BOIIPOCHI ¥ 3a/laHHsT, MOMEIEHHbIe B KOHIE Kaskjoro
naparpada, Mo3BOJST BAM 3aj{yMATLCS O CYTH M3YYCHHOrO MaTepHalia.

B yueOHMKe BaM npejiiaraioresi pasHoobpasHiie yrpaxkHenusi. Ha-
JleeMesi, UTO Bbl IPUMeETe AKTHBHOE YUACTHE B BLIIIOJIHEHHMH YIIPAXKHEHH I
110j| Ha3BAHHEM ¢3ajlaua-HuceeliefloBAHHe», PACCUNTAHHLIX HA KOJUJIEKTHB-
Hoe ofCcysKJieHHe NPHEMOB pellleHHs, a Take 3aJlandid, NpejHazHavyeH-
HBIX JUis paGoTel B napax. BLinosnsisi Takve 3ajlanusi, BHl HayuHMTeCh
NPHUCAYIITUBATLCS K MHCHHIO TOBAPHINEH W OTCTAMBATL CBOKO NO3HMIMIO.
IIpn pabore ¢ yueOHMKOM peKOMEHjJlyeM HCIOJIL30BATL CllelMaJIbHLIR
JIMCK, Tjle 1peUIaraloTest YIpa)KHeHUs, KOTOPbIe Bbl MOKeTe BhIIOJHHTL
Ha KOMIILIOTepe.

Ecnv BBl MuTepecyerech MaTeMaTHKOW, TO Balle BHUMaHuWe, Gesyc-
JIOBHO, TIPHBJIEUST MaTepHan pyopukn «Jlist Tex, KTo xouer 3HATL 60Jb-
mes, MOMCINENHBIA B KOHIEe KaxdJIoN riassl. Coemnualibio juist pedsit, na-
XOASIKUX PajocTh B pellleHMy HelPOCThIX 3ajiau, B YueOHHKe IoMelleHkl
¢3ajlaul MOBBLIEHHOH TPYIAHOCTH».

Koneuno, MHOIHM M3 Bac JIIOGOIBLITHO Y3HATH, KaK ¥ [IOUEMY 3apOXK-
JlaJicsl ¥ BaTeM PasBHBAJICS TOT WJIM MHOH pasjien anre6pel. Jlns orera
Ha HTH BONpockl B yueSHnHKe nalotess ¢ McTopuueckue cBeleHHs s .

HlenaeM BaM yclexoB B H3YYEHWH HOBOI'O HHTEPECHOTO NpejMera —
anrebpsl.

B yuebHHKe MCHOJNBIYIOTCA CHEAYIONHe YCJIOBHBIe 0003HAUCHU:

— MATEepHall, KOTOPEIA BaSKHO 3HATH

— TEKCT, KOTOPLIH HY’KHO 3AIIOMHHTH
HAUAJIO pellenus 3ajadu
OKOHUAHME pelIeHus 3ajaun
— wavano obOCHOBAHMS YTBEPIKJICHHA WIW BEIBOAA GOPMYIILI
— orkoHuaHWe 060CHOBAHWSA WIH BHIBOJA
19. — sajanue o6S3aTENBLHONO YPOBHA

201. — 3ajanMe TIOBBIIICHHOH TPYAHOCTH

YHPpa>KHEHHWs JUJIsI MOBTOPeHMS
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B 97O naBe Bbl NOBTOPUTE HauanbHbie CBeleHus U3 anredpbl, ¢ Ko-
TOPLIMM NO3HAKOMUNUCHL B 5—6 Knaccax. Bam yxe Npuxoannoch HaxoauTs
3HAYEHWS BLIPAXEHUIA C NepeMeHHLIMU, CPaBHUBATL WX, pelaTh ypaBHe-
HUSA, NPUMEHATL UX NPU PELLIeHUM HECNIOXHBLIX 3aaay. Tenepb aTH 3HaHKUS
W yMeHusi OyyT paclumpeHbl. Bbl y3HaeTe, YTo HasbiBaeTCsl TOXAECTBOM,
TOX/IeCTBEHHBLIM NPeoOPa30BaHUEM, HAYUMTECh BBINOMHATL TOX/ECTBEH-
Hble NPeoOpPa3oBaHUsl BLIPAXEHUIA C NMEPEeMEHHLIMU U NPUMEHATL UX Npu
PelleHUM YPaBHEHUIA. PacluMpuTcs Kpyr 3ajiad, KOTopsie Bkl CMOXeTe pe-
LIaThL C MOMOLLLIO YPaBHeHWiA. Bl caenaeTe Nepebie Wwark B U3yueHuu cra-
TUCTUKM — BAXHON Hayku, NOMOraioLei pasbuparscs B 3aKOHOMEPHOCTAX
ABJIGHWIA, NPOUCXOAALLMX B NPUpoAe U obLuecTse.

BbIPAXKEHUA

Pemum zajauy:

«TypHCTLI B TeUeHHe JBYX YacoB eXaJld Ha BeJIOCHIeAax 1o Iocce
co cKkopocThio 16 KM/4, a 3aTeM M Jiecom emé 7 kM. Kakopa juimna
BCEro Mapuipyra?s

Ilo mocce TypuceTsl npoexanu 16 - 2 km, a secom npouwin 7 kM. Ilo-
HTOMY JUIMHA Beero Mmapupyrta papia (16 - 2 + 7) km, 1. e. 39 kM.

Pemasi safaqy, Mbl TOJYYHIH yucrosoe évipaxcenue 16 - 2 + 7.

UHcaoBbie BRIPAXEeHHs COCTABISIIOTCS M3 YMCE) ¢ MOMOINLIO 3HAKOB
eicTBrit 1 ckobGok. TIpuBeféM em@é npuMepsl YHCJIOBBIX BRIPASKeHHIA:

43 :5; 9,6 -3-1,2; 5-(7,4-6,1).

Yucno, KOTOpoe HOJYUaeTCsi B pesyJibTaTe BhINOJHEHUs JeicT-
BMH B YHCJIOBOM BHIDAKCHHH, HA3KLIBAIOT 3HAYeHUeM 8blpd
NHeeHUSL.



Haiipém, Hanpumep, 3HaueHue BoipakeHus 12 -6 - 35: 7. s
BTOr0 Mbl JIOJDKHBI, CODJIOJAs NPUHATHIA NOPANOK JeHCTBUH, BBINOJ-
HATH CHAYAJIA YMHOMEHHe H JIJIeHHe, a 3aTeM BhIUMTAHHe:

1) 12:6=172;

2) 36:7=5;

3) 72 -5 =6T7.

Yueno 67 — snauenue Buipaskenust 12 -6 — 35 : 7.

Ecan B BLIpaXXeHWH BCTpeyaeTcs JleJieHHe Ha HYJIb, TO 3TO
BhIpaXXeHHe He MMeeT YHCJIOBOI'o 3HaYeHWsd, TaKk KaK Ha HVJIb
JIeNUThL Henbsst. O TakMx BEIPpAXKEHHUAX TOBOPST, YTO OHH He
HMEeT CMEICIA.

Hanpumep, He HMEIOT CMBICIA TAKHe BbIPAXKEHHS, KaK

35:(4'2—8), m.

YnpaxHeHusa

1.

HaitjiuTe 3HAUECHHE BLIPASKEHHS:

a) 6,965 + 23,3; r) 6,5-1,22;
6) 50,4 - 6,98; n 0,48 - 2,5;
B) 88 - 9,804; e) 0,016 - 0,25;
Brimonnure jleHcTBMSI:

a) 481,92 : 12 - 20,16; 6) 1,08 - 30,5 - 9,72 : 2,4.
Haiijinre 3Hauenve BhIpasKeHus:

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

Brinonuure jeiicrsune:

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

5 1 3 4 4 3 56 43,
a)E+Z' B)ﬁ_ﬁv ll)a‘g, ) 2?.1?,
(- 32, 5.2 .63,
6)5—3. I‘)S—S;. e) 2’10} .;)65 10.

BrinonuuTe jeiicrsue:
a) 4,2 - 8; r) 1,2 - (-5); xK) 38 : (-0,19);
6) 2,4 + 5,6; n) -8 - 4,5; 3) —16: 0,2;
B) -2,1-3,2; e) 0,9 - (-0,1); u) —6,4 : (-8).
. Buluucaure:
L 3.0_91. 4, 1
a) 65—8, r) §'[ 16]' x) 7 (-49);
¥..8 5 (_4).
0) —2?4'43» n) ﬁ'(_s)» 3) —16.[ 9),
1 1 2 1 3
B) 55—62, e) —36'3, H) —35'(—]7).
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Haiijure:
a) 1% unena 240; B) 120% umcna 8;
6) 40% umena 15; r) 9,5% umena 280.

Ha nakere mMoJoka HanMcaHo, 4To B MOJIOKe cojiepxxuTesi 3,2%
Jupa, 2,6% Oenka u 4,7% yraesosoB. Kakoe KoJIMUeCTBO KaXkJioro
M3 DTHUX BeIeCTB cojiepikuTess B crakane (200 r) mosnoka?

B @epmepckom xossiiicTBe cobMpasin o 36 1 MieHUIsl ¢ rekrapa.
IIpuMeHeHHe WHTEHCHBHOH TEXHOJIOIMH MO3BOJIMJIO VBEJIHUHTH HPO-
M3BOJICTBO NINEHHIILI HA TOH ke muomaau Ha 25% . CKoJILKO IeHT-
HepoB IINeHHUILLI cTalu cobupaTh ¢ 1 ra B 5ToM (epMepeckoM Xo3s -
crpe?

3a HeckoJbko KHUI ynnatuau 320 p. CTOMMOCTH OJHOH M3 KHMI
cocrasuia 30%, a apyroit — 45% wuspacxofoBanueiXx jAeder. Ha
CKROJILKO pyOiieif mepBasi KHUra Jielensie BTOpoi?

Hcenoneays Tpu pasa M@py 2, cocTaBpbTe BHIpasKeHHe, 3HaUCHHe KO-

- TOPOTO paBHoO:

a) 6; 6) 8; B) 3; r) 1.

CocTaBbTe Kakoe-HMOY/b BEIpa)keHHe, cojilepkaliee jiBa 3HaKa Jiei-
CTBMSI, 3HAUCHHEe KOTOpOro pasHo: a) 12; 6) 0.

Uz JAAaHHBIX Bupa}ueuui‘t But’)epme BhIpakeHde, He HMewlllee
CMBICJIA.
1. 126:(36-2-5-8) 3. (1,7-2-3,4): 11
g 2:6-13.0,2 4 057
8 0.8-0,4-2

CocTaBbTe Kakoe-JIM60 BhIpajKeHHe, He UMelollee cMbIcia.

CocTaBbTe UMCIOBOe BhIpaKeHHe JUIsi pemeHus sajauu: «Ma asyx
HACEJIEHHBIX IIYHKTOB, PAcCTOSHME MeKAY KOTOphIMM 40 KM, BbI-
UM OJIHOBPEMEHHO HABCTPeUY JPYr ApPYry JBa nemexoja. Kakoe
paccTosnue OyJleT Mexkly HHMH Yepes 3 4, eclid M3BeCTHO, YTO CKO-
POCTL OJ(HOrO Temexoja 4 KM/4, a CKOPOCThL JIPYroro mnemexoja
5 KM/u?»

Pemure 3ajjauy, coctaBiB Bhipaxkenne: «OQjiuu paGounii HBroTOBJIS-
er 3a yac 7 jeraleit, a gpyrou — 9 geraineii. CKOJBLKO jieTajieid oHH
MBIOTOBAT 3a 4 u?»

Henonb3ysi TePMHMHEI «CYMMas, «PA3HOCTh», ¢IIPOM3BEJIEHHEs H
«UaCTHOEe», [IPOYMTANTE BhIpasKeHHe:

a) 8,6 - 17,3; n 2-9,5+ 14; u) 2,5 - (3,2 + 1,8);
06) 4,7-12,3; e) (10 -2,7): 5; k) (5,74 — 1,24) - 3,6;
B) 65: 1,3; x) 6,1 - (84 4); a) 8 —(1, 7l+0 19),

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



18. (Badaua-uccredosanue.) U3 36 yuammxcs Kiacca Kaxc/bli u3yuaer
X0Ts Obl OJlHH MHOCTPAHHBINA S3LIK — AHMIMHCKUN WJIM HEMeIKUii.
HUassecTno, aro 25 yuam@xcs UayqapoT aurivickui a3eik, a 20 yua-
IMHXCA — HeMeIKUH s3bik. CKOJILKO TPOIEHTOB BCEX YUAIUXCS
Hayualor oba sa3pika?

1) YramuTe UMCHO YUalMXCs, HBYUAIOIHX XOTH Obl OJIMH M3 DTHX
SI3BIKOB.

2) BpluMCHIHATe YHCJO YyYallUxcsi, W3YUYaloIMX ofa s3blKa — amur-
JHUCKHHA ¥ HeMeIlKHA.

3) Haiijiure, CKOJILKO TIPONGHTOB YUaIMXCSl H3Y4YaloT ofa A3bIKa.

JlBurasice co cropocthio 60 KM/u, an'romoﬁum. 3a 2u upoi&né'r
60-2km,3a3u—60-3 kM, 3a5u—60-5KM,3a55u—60-55KM.
BooGime 3a ¢ 4 on npoijgér 602 km. Usmenss 3HaYen e £, Mbl MOXKEM ¢ 110-
MOIIBLIO BhIpascenust 60f HAXOMUTL NYTh, NPORJICHHLIA aBTOMOGHIIeM 3a
pasHbie NMPOMEMKYTKH Bpemenu. JIJist HTOro jlocTaTouno BMecTo OYKBEI ¢
NOJICTABUTEL €€ 3HAUEHWe M BLINOJHHUTL YMHOXeHue. ByKBY ¢ B BhIpa-
skeHUU 601 HABBIBAIOT nepemMenHoll, a camo Belpaxkenre 60t — evipaice-
HUeM ¢ nepemMennoi.

Ilpupeném emé npumep. IlyeTh JUIHHBL CTOPOH NPSMOYTOJLHHKA
pasunl @ cM ¥ b em. Torna ero miomajis pasna ab em?. Bripaxcenue ab
COJIEPIKHT JiBe NlepeMeHHBIe @ M b. OHO IOKAa3LIBaeT, KAK HAXOAHUTL IJIO-
majb NpIMOYroJLHHKA NpPH paanut;umx 3uaqeuuax a u b. Hanpumep:

ecxma=8ub=11, 10 ab=8 -

ecima=25ub=4, 1o ab=25- 4— 100

Eeny B BLIpaskenue ¢ nepeMennbIMHU MOJICTABHTL BMECTO KaiK-
JIOH TepeMennod Kakoe-Ju60 eé 3Hauenue, TO TNOJYUHTCS
YHMCJIOBOE BeIpajkenue. Ero sHauenne Ha3LIBAIOT 3HAUCHUEM Bbl-
Paxcenus ¢ nepeMeHmHsiMy 1IPU BLIOPAHHBLIX 3HAYEHMSX lepe-
MEHHBIX.

Tak, uncno 88 ecrh 3HaueHue BhlpakeHus ab upu a=8 n b =11,
yreno 100 ecth 3HaYeHMe HTOr0 BhHIPAXKeHHs Npy a = 25 u b= 4.

PaceMoTpuM BhIpaskeHHe 3 IIpn moGom b # 3 MOXKHO HAUTH ero

snauenue. Hanpumep, ecam b = 13, 1o m b __18 _13_ 1,3.

-3 13-3 10

Ilpu b =3 sHaAueHHMEe DTOr0 BLIPAMKCHHMS HAWTH HeNbL3sl, TAK Kak
B DTOM cliyuae JieJIuTens b — 3 paBen nyno. ['opopsT, 4To npu b # 3 BLI-

b
paxxenuve ﬁ HMeCT CMBICH, 4 NpH b = 3 oHO He UMeeT CMLICJA.

-«



HexoTopele BhIpaskeHUsi MMEIOT CMBICJ IIPH BCeX 3HAUeHMHX lepe-

MeHHBIX. [IppMepaMu MOIYT CHYIKHTH BhIpaXkeHUs!
2
a”*— 10
x(x+1), ay-4, -

BripaskeHus1 ¢ nepeMeHHLIMH HCIOJIL3YIOTCH JUIA BAallUCH QopMya.

PaccMoTpuM npHMepEI.

Jlo0oe YéTHOe YHCIO M MOMKHO IIPeJICTABHTL B BHJIe IIPOU3Be/IeHHs
qHCHa 2 ¥ [eJioro YMcha n, T. e.

m=2n.

Ecnu B 9Ty (QOPMYIY BMECTO 72 IOJICTABNSTEH IeJble YHCIia, TO 3Have-
HUSMH NepeMentnol m GyAyT uérnnie uncya. dopmyny m = 2n HaspiBa-
0T (POPMYJIOi YETHOIO umMcia.

Dopmyny m = 2n + 1, rie n — 1uesnoe YHCJIO, HA3LIBAIOT (GoOpMYIIOH
HEUETHOIrO UMcia.

AHAJOrHYHO (POpMYJIe UYSTHOrO YMEIa MOMKHO 3aNHCATH (POPMYJITY
qHUCHa, KPATHOTO JIIOOOMY JIPYTOMY HATYPAJLHOMY UHCIY.

Hanpumep, Gopmysy uucia, KpaTHOro 3, MOYKHO BalMCATL TaK:
m = 3n, rae n — Hejoe YKUCIIO.

YnpaxHeHus

19. Haiijure 3HaYeHHs] BRIPpaXKeHH:
a) 4x — 12 npu x=7; 0; —5;
6) 2,8 - 0,5y upu y = 3; 0; 6.

20. BanonuuTe TaGJMIY, BBIUMCJIMB 3HAUEHHSI BhIpa>keHun 3x — 1
U -3x + 1 jusl yKasaHHBLIX 3HAYCHMHA X:

x -2 -1 0 1 2 4 5

3x-1

-3x+ 1

KakuMu apciaMy sBASIOTCS COOTBETCTBeHHLIE 3HAYCHHSI BhIpa)ke-
o 3x - 1 u —-3x + 1?

21. Haiinure 3nayenus Beipaskenuit 10 — 2y w 10 + 2y ¥ 3anMmuTe UX
B COOTBETCTBYIONIME KJICTKH TaOJIMILLI:

y -3 -1 0 2 3 1 6

10 - 2y

10 + 2y
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22.

Kakue 3HaueHusi NIPHHUMAIOT CYMMAa X + § U [IPOU3BeJIeHUe Xy 11pU
CJHeAYIOIMX BHAYCHHAX lepeMeHHbIX:

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

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

23. Haiijure 3Hauenne BLIDaXKeHUs Sm — 3n, eclu:
2 “
a =—=, = =3 6) m=0,2, n=-1,4.
ym=-z,n=2 )
24. BuIUMCIHATe 3HAYCHHC BHLIPAsKeHMSI %x — Yy, ecin:
a) x=2,4, y=0,8; B) x=4,8, y=-2,1;
6) x=-3,6, y=5; r x=-4,4, y=-38.
25. BanonuuTe TAGIMILY, BHIYUCIHB 3HAUCHHS BRIpaskenus a — 2b:
a b -2 1 1
b -3 3 0 -1
a-—2b
26. MsBecTHO, UTO NIPH HEKOTOPLIX 3HAYCHMSIX X M i 3HAUYCHHE BLIpasKe-
HHA x — y paBHo 0,7. Kakoe 3HaueHMe NIPHHHUMAET IIPH TeX JKe X U i
BhIpasKeHHe:
a) Bx-yk O y-x  m) —— 1) TYy
x -y Yy - x
27. WzBecTHO, UTO 1IPH HEKOTOPBIX 3HAUCHUSX a W b 3HAUCHHME BhIpaske-
HHMsL a — b paBHo 4. Yemy paBHO IPH TeX e a W b BrIpaskeHHe
12 16 .
= + W? BriGepuTe BepHBIH OTBeT.
1. -2 2.2 3. 4 4. 4
28. BrlumcauTe 3HaUeHMe BbIDAMKEHMS:
a) ax -3y npu a=10, x =-5, y = —%;
0) ax + bx +cupua= %, x=2,b=-3, ¢c=5,8.
29. Onprraoe noJie pazduian Ha JABa yuactka. [lnomajgs nepsoro ydacrea
a ra, a BToporo — b ra. C Kas/ioro rektapa rnepporo yuactka codpa-
JIK 32 1t MIIeHUIIBI, a4 ¢ KaXKJAO0ro reKTapa BTOPOro yuacTka coGpaiu
40 . CKOJABKO NIIeHHIE cobpanu ¢ 060MX yuacTKOB? Briumciute
npu a =120 u b = 80.
30. Ha crpoiike paGotaino 5 Gpuraji, 10 @ 4eJoBeKk B KaXkjoi, U 3 6pura-

Jibl, 110 & YesoBeK B Kaxkjioi. CKOJNILKO UeJloBeK paboTasio HA CTPOM-
Ke? BuuMenuTte npu a = 25 u b = 32.
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31.

32.

33.

35.

36.

37.

o | Puc. 2

Ha pucynke 1 ykaszanbl JUIMHBLI oTpeskoB (B cauTumerpax). Jlns
KaMJ0# (PUI'YPHI COCTABLTE BHIPasKeHHE JUJISI BHIYMCIICHHS €@ IIola-
JM (B KBaIPATHLIX CAHTHUMETPax).

Pebpo kyba paBao a M. Or sT10ro kKyba orpesan NpsiMOyroJibHBLIA na-
paJuleJienuie]l, BLICOTa KoToporo papna k M (puc. 2). Haijure 06%-
6éM ocTaBIlelcst YacTH.

B 250 r BogHoro pacrsopa CoJH cofepikalioch x r coyu. Kakoii cra-
Jla KOHNEHTpalHsl pacTBopa noclie job6aBienusi B Hero 5 r conu?

BriGepuTe BepHLIi OTBeT.

~_ . 100% 2+5 1009 1009 3l
Lo52=e100% 20 22-100% 3. oo - 100% 4. S

B cnuiape onosa M cBMHIA Maccoi 20 Kr cojlepikayioch X KI' 0JioBa.
KakuM cTaso NpolnenTHoe cojiep:kanne oJloBa B ciiaBe nocie joban-
JIeHMsI B Hero 2 Kr ojopa?

JUIMHA NpPSIMOYTONILHMKA @ ¢M, mupuHa b cM. YTo ozHauaeT Bhipa-
sKeHue: a) ab; 6) 2a + 2b; B) a +b; r) 2a?

Terpajh CTOUT X p., a Kapanjam cTouT y p. Yro oszHauaer Beipa-
JKeHMe: a) x +y; 6) 3x +y; B) 2x +3y; 1) 5?

-100%

ITpounTaiite, MOJBL3YSICH TCPMHIHAMH ¢CYMMas, <«pPa3sHOCTL», <¢IpoO-
H3Bej/leHHe» M «4YacTHOe», BhIpaKeHue:

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

BanuInUTe B BHJI@ BHIPAKCHHSI:

a) cymmy uucen b u ¢;

©0) pasHOCTHL UMcCeNl @ ¥ m;

B) KBaJlpaT uMcia X;

r) ky6 uMcna y;

JI) CYMMY YHCJIa X W NIPOM3BE/leHUs Yhced a U b;
€©) PpasHocTh YMCJNA /M U YACTHOIO YHMCes X H U;
3K) NpoM3Be/leHHe CYMMEI unces a ¥ b ¥ uHcena c;
3) NpOM3BeJIeHHe YHCJIA @ U CYMMEI Udcel]l X U Y.

11
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39.

40.

41.

42.

44.

46.

Ilpn Kakux 3HAUEHUAX lIEPEMEHHOH MMeeT CMbLICH BhIpaXkeHHe:
18 1 m-1 Ta 2b
a) by+2; ©6) —; B ; T ; 3
) By )5t B o3 ) =5 M3 9 oo
Kakoe u3 jaHHBIX BRIpaYKEHHWH MMeeT CMBICH NPU JIOOLIX 3HAUE-
HUAX a?

12 5 5 14 8
1‘a—9 2'a+4 3';5 & a?+ 1
CocrapbTe (POPMYNY THCHA:
a) kpartnoro 5; 6) kparnoro 10; B) kparuoro 101.

HanumuTte opmyny uncna, kpatHoro 7. Haiijiure no sroit hopmyiie
JiBa TPEX3HAUHBLIX UMCJIA, KPATHBIX 7.

. (Has pabomut 6 napax.) JlokaxuTte, 4To BCSAKOE IPOCTOR UHCIIO, HA-

yHHas ¢ b, yBeJNHUeHHOe WJIH YMeHbIIeHHoe Ha 1, JienuTtcea Ha 6.
1) IlposeprTe yTBepXKjenue Ha npuMepax. OQuoMy yyaiemycs pe-
KOMEH/IyeM B3ATh IIPOCTHIE UHCA U3 TPETHLEro JecATKa, JApPyromy —
M3 CeIbMOro JlecATKA.

2) O6GcyauTe ApYr ¢ APYroM, M3 Uero cjeiyeT clpaBe/lIHBOCTL YKa-
B3aHHOI'O CBOMCTBA.

3) IlposejuTe MOKazaTeNLCTBO.

Hakpure anciio, eclii H3BECTHO, YTO:

a) 3% oToro umcya paBun 1,8;

6) 85% sToro uucna paBusl 17;

B) 130% »Toro uuciia paBuel 3,9;

r) 6,2% sroro udcena pasanl 9,3.

Ilocne Toro kak us 6upona ornuau 30% Mosioka, B HEM ocTaloCh
14 n. CKONLKO JIMTPOB MOJIOKA OLUJIO B GHJIOHE NepBOHAYAJILHO?
Iepespinonnup nyuan #a 15%, 3aBoj BeIycTr 3a mecsi 230 cran-
KoB. CKOJILKO CTAHKOB JIOJOKEH OLLI BRIMYCTHTEL 3a MeCSIIl 3aBOjl 10
miaany?

Pemum sajiauy: <Ilmenuneii 3acestiv Jipa ONLITHLRIX YYacTKA IJIO-

majisio 48 ra n 60 ra. C nepsoro yuactka cobpanu 1800 11 numeHHIrs,
a co proporo 2100 1. Ha kakoM yuacTKe ypOMMAHHOCTL BbILIE? »

YposkaHHOCTh BeIpasKaeTcs YACTHLIM OT JIeJIeHHs] Macehl MIIeHHIbI,

cofpaHHoOM ¢ yyacTka, Ha IJIOMaAL yJacTka. YToOnl y3HAThL, HA KAKOM
YYacTKe YPOXKAWHOCTL BLINIE, HANO CPAaBHWTL 3HAYCHHSI BLIPasKeHHH
1800 : 48 u 2100 : 60. Tak kark 1800 : 48 = 37,5; 2100 : 60 = 35, TO
YPOSKAHHOCTE BEHIIIE HA [IEPBOM YUacTKe.



Jlist J0BBIX JABYX UMCJIOBLIX BBIPAXKEHHH MOMKHO YCTAHOBHTL, paB-
Hbl MX BHAUEHHUS WJIH HET, M eCJIH OHH He paBHbI, TO KaKoe H3 HUX GOoJib-
e ¥ Kakoe MeHbine.

PeaynnLTar cpaBHeHHsI 3HAYCHHN BLIPAXKeHHH MOXKHO 3alMcaTh
B BHJIC PaBeHCTBA WJIM HepaBeHcTBa. Hanpumep, pesynnbTaT cpaBHeHMs!
yacTHBIX 1800 : 48 u 2100 : 60 Mo)kHO BanMcaTh B BHjleé HEpaBeHCTBA

1800 : 48 > 2100 : 60.

Eciu Buipaskenus cojlep:kaT nepeMeHnbie, To JUIS pasHbiX 3HaUYeHH i
NepeMeHHLIX pesyJILTaT cpaBHeHUS 3HAUYCHHWH DTHX BRIPAXKCHHH MoMceT
OKaszaTLCS pasiHYHbIM.

lgpammm, HalpHMep, 3HaUeHWs BhipakeHMi 2a w a + 4 upu a = 0;
4; 10.

Eenma=0,1T02a=0mna+4=4,r. e. npu a =0 BepHO HepaBeHCT-
BO 2a < a + 4.

Ecoima=4,102a=8una+4=28, 1. e 1Npia=4 BePHO PaBEHCTBO
2a =a + 4.

Ecnua=10,t10 2a =20 ua + 4 = 14, 1. e. npu a = 10 BepHO Hepa-
BEHCTBO 2a > a + 4.

HMuorpa Tpebyercsi yCTAHOBHTL, MEX/IY KAKMMHM UHCJIAMKU 3aKJioue-
HO 3HAUYCHHe BLIPAXKEHUS.

Pacemorpum npumep. IlyeTs NpH B3BeIIMBAHHH MeTAJNJIHUYECKOIO
IMapuKa YCTAHOBWIIH, UTO ero Macca Gospine 86 r, no mensine 87 r. O6o-
3HAUMM Maccy Inapuka (B rpammax) 6ykBoit m. Torjga pesyiabTar B3Be-
IIMBAHUSA MOMKHO 3anmHcaTh Tak: m > 86 u m < 87, unu nnaue: 86 < m
u m < 87.

JlBa nepapenctBa 86 < m v m < 87 MOMHO 3aKUcaThH B BHJle JIBOWHO-
I'o HepaBeHcTBa

86 < m < 8T.

HepasenerBo 86 < m < 87 ynTalor Tak: «86 MennIiie m W m MeHb-
me 87» — MM Kopoue: ¢m Gonbinle 86 u Mennine 87».

Pacemorpum em@é oaun npumep. Yueno aHeit B mecsilie Menbine 31
Uiy pasio 31. OGozHauuM umclo JiHeil B Mecsiie 6ykBoit n. Toraa

n<3l wim n=31.
BmecTto 9T0i 3anucH o6LIYHO MHINYT OJ{HO HEPABCHCTRO
n<3l

(UMTAIOT: ¢ MeHbIe WJIKN paBHO 313).
Yucso pHeit B Mecsile OoJbllle WM paBHo 28:

n>28 wim n = 28.

B Takux cayuasx Takke NHIIYT Kopoue:
n=28
(uuTawT: ¢n GoJblle WIH paBHO 28»).

13
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Tak kaxk n = 28, 1o 28 < n.
JlBa nepaBencTBa 28 € n v n € 31 MOXKHO 3alMcaTh B BUJE JBOHHOIO
HePABEHCTBA
28 < n < 31.

Hepanem:'rsa, COCTaBJICHHBIE C NOMOINLIO BHAKOB > U <, Ha3biBa-
0T cmpozumMu HepaeeHcmeamu, a HepaBencTsa, CocTaBlieHHubLIe
C NOMOINLIO 3HAKOB 2 U <, HA3LIBAIOT HeCmMpozumu.

YnpaxHeHus

47. CpaBHHTe 3HaUeHHSI BHIPAXKEHWIi: 4 5 T

a) 2,06 - 3,05 u 21,28 : 3,5; B) §+F H §+Z;
> .

6) 97,2 : 2,4 u 62 — 21,6; r) 16—3% n 15— 2-;.
48. CpaBHMTe 3HAUCHHS] BEIPAYKEHHI, He BEIUMCIAS HX:
a) 562 u 56:%; B) 2,1-58u21-1,7T;
6) 9:0,619-0,6; r) 6,13 - 7,57 u 6,13 + 7,57.
49. CpaBHHTe 3HAUCHHS BRIPAJKEHHUH, He BEIUMCIAS MX:
a) 6,16 - 7,44 u 7,23 + 8,11; B) 5,7~ 3,11 u 5,7 - 2,16;
9.1 9.1, 54.5 5 65.4:5
6) 24,12 i 24,12: i r) 65,4 i 65,4 : 3

50. CpaBuuTe 3HAUCHHSI BLIPAKEHHNA:

a) 0,7-0,8:-0,9 1 0,7+0,8-0,9; 6)
51. CpaBuuTe 3HAUCHHST BLIPAKEHHNA:

a) 9,56 -a u 0,5a nupu a = 3,8; 0; 5;

6) 3—cu4de—-5npu ¢=1,6; -3; —6.
52. CpaBHMUTEe 3HAUCHHS BRIPANKEHHA:

a) x u —-x nupu x=8; 0; -3; 6) x 1 100x upu x = 5; 0; -b.
53. CpaBuuTe 3HAUYCHHS BLIPAXKEHWA:

a) bm - 0,8 u 0,8m — 5 nupu m=-1;

6) abwv a:bnpu a=4,6, b=10,23.
54. BepHo nu HepaBeHCTBO 2x + b < 3x npu x = 4,2; 5; 6,562
55. IlpounTaiiTe nepanBencTBo:

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

6) 9 < 9,865 < 10; n)1§<1,7<1g;

1
+§—

DO | -

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



56.

57.

58.

59.

BanuiiuTe B BHJie JIBOMHOIO HepaBeHCTBa:
a) 8 menpie 13 u 13 mMensme 15;

6) 4,1 mennime 4,18 u 4,18 mennie 4,2;
B) 63,5 Gonwiie 63 U Menbine 64;

r) —8,1 6onsmie —11 u Menbie —7;

1) a Gonbine 1,8 u meupine 2,8;

e) x GoJikille @ U MeHbIne b.

IMojpGepure Kakoe-HAOYIbL UYMCIO, 3aKJNOUEHHOE MEMJY UHCIAMM:
a) 8,6 M 8,7  0) % " %; B) -3,6 ¥ -3,7; 1) % W %.
Pesym,'ra’r 3allMiluTe B BHJIe ﬂ,BOﬁHOI‘O HepaBeHCTBa.

BanMIMTe B BHJE JBOWHOIO HepaBeHCTBa:
a) 0,79 6onpme 0,7 u mennime 0,8;

o) 6; Gornbine 6 U MeHbIne 7;
9

B) —4,6 oonbme —10 1 mMenbie 0;

r) m Goawme —16 ¥ Mmenbine —15;

n) k 6onwme 2,65 u mensime 2,66;
e¢) y Gonbilie m ¥ MeHbIe n.

Ha roopiuuaTHOW NPSAMOH TOYKAMM OTMedYeHLI uyMceiaa a, b W ¢
(puc. 3). YKaxkuTe AN KaXK/I0H TOUKH COOTBETCTBYIOIIEE e YHCIIo,
€CJIM U3BECTHO, UTo a > b u ¢ > a. CocTaBbTe U3 uuces @, b ¥ ¢ JIBOH-
HOE HepaBeHCTBO ¢ IOMOIILIO 3HAKA <.

60.

61.

62.

. 3

IIpounTaiiTe HEpaBeHCTBO:

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

B) a 2-10,4; e) 7,6 <m < 20,8;

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

3alUIIKTe ¢ IIOMOIIbI0 3HAKOB HEpPABEHCTBA:
a) x MeHbIlle MJIM paBHO 8;

6) y Gosnme wiu pasno 0;

B) a Goxnble 5 ¥ MeHbIe WJIH paBHO T;

r) b Gosplne WJIM paBHO —2 M MeHbIne 1.

15
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63.

64.

65.

67.

69.

BanuinuTe B BHJle HepABEeHCTBA:
a) x — OoTpHIATEeNBLHOe YHCIO;
6) m — NOJNOMKHUTENLHOe YHUCIIO;
B) y — HEOTPHIATEILHOe YHCHO;
I') 2 — HENOJIOMKHTENILHOe UHCIIO.

BalnuiKTe B BUJe JIBOHHOINO HepaBeHCTBA:

a) x Goneine wiv pasio 11 ¥ Menbine 12;

6) y Gonbme 50 v Mensime uau pasuno 100;

B) a Gonsme 350 u mMensimne 400;

r) b donsme win pasHo —100 u MeHsine uinu pasHo —10.

Opuu asromobuib npomen 700 kM 3a x u, a Apyrod aBTomoGuiib
npowén 630 km 3a y 4. CpaBHUTE CpeJlHME CKOPOCTH aBTOMOOHIIEH,
eclIu:

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

SKOJIBKO TPONEHTOR COCTABIISIOT:

a) umeso 8 ot unena 200; 6) uMcso 2,1 or uncna 14?

B pesyinTate panyoHaJM3allMd IPOH3BOJCTBA YIAJOCh COKPATHTEH
gueno pabounx na komO6unare. Bmecto 1600 ux ocranocs 1200. Ha
CKOJILKO TNPOIEHTOB COKPaTHJIOCH UKCJIo pabounx?

Hadbiure 3Havene BuIpaskeHus:

a) 37,6 — 5,84 + 3,95 — 8,9; B) 17,
0) 81 - 45,34 + 19,6 + 21,75; r) 81
BanuuHTe B BHJle BHIPasKeHH:

a) CYMMY UHMCIA X M [IPOM3BEJIeHHs uMcel a u b;

0) YacTHOE OT JNQJIeHHS YHCIA ¢ HAa pPasHocTh Yucen b u ¢;

B) NPOM3BEJEHHEe CYMMBI YHCeN X M ¢ ¥ PABHOCTH 4YMces x W b.

NpuBeAUTE NPUMEP YUCTIOBOTO BLIPAXEHUS W BbIPAXEHUS C repeMeH-
HBIMW.

MMeeT NI CMbICH BhIpaXeHue: & 4c-B-1y

2.16-32" 37-11
CpaBHUTE 3HAYEHUA BLIPAXEHUA x + 3 U 3x Npu x =—4; 1,5, 5.
MpuseauTe NpUMep ABOWHOIO HepaBeHCTBa W npoyuTaiTe ero.

Kak yMTaloTcsl 3HaKu = U <? Kakoe HepaBeHCTBO Ha3biBaeTcs CTPOrvM
W Kakoe HecTporuMm? lNpueenute npumep CTpororo HepaBeHcTea, He-
CTPOroro HepaseHcrTsa.




NPEOBPA30BAHUE BbIPAXXEHWUN

HanmoMuuM ocHOBHBIC CBOMCTBA CIHOMKEHHS H YMHOMEeHHUsT YHcel.

1) IHepemecmumenvroe ceoiicmeo: JUIsi NOOLIX uucesn a U b
BepHLI paBeHCTBA

a+b=b+a, ab=ba.
2) Couemamenvroe ceoilcmeo: s MOOLIX Yucen a, b U ¢ Bep-
HBElI paBeHCTBa
(@+b)+ec=a+ b +c), (ab)ec = a(be).
3) Pacnpedeaumenvnoe ceoitcmeo: JJis NoOLIX uncen a, b u ¢

BEPHO PaBeHCTBO
a(b +c¢) = ab + ac.

M3 nepeMecTHTONLHOIO M COYETATENLHOrO CBOMCTR CJIOMEHHS cJie-
Jiyer:

B JIIOGOM cyMMe MOMHO KaK YroJHO IepecTaBisiTh cllaraeMble
W IPOU3BOJILHBIM 00paszsoM O0Le/IMHATE MX B I'PYIIIILL.

MDpumep 1. Brunenum cymmy 1,23 + 13,5 + 4,27.
Jlisa sroro yjno6Ho o0bLe/iIMHUTL llepBoe cliaraemoe ¢ Tperbum. Ilo-
JIyUUM
1,23 + 13,5 + 4,27 = (1,23 + 4,27) + 13,5 = 5,5 + 13,5 = 19.
H3 nepeMecTHTENHHOrO M COUETATEILHOIO CBOHCTB YMHOMKEHHUS clie-
ayer:

B J1I000OM NPOHM3BEJIeHHHM MOXKHO KaK YIoJIHO NepecTaBJifATL MHO-
JKUTEJU U IIPOU3BOJILHBIM 00pa3oM OO0LEeJIMHATL UX B I'PYIIILI.

HDpumep 2. Haiinem snauenue npoussejenus 1,8 - 0,25 - 64 - 0,5.
O6Le/IMNNB ePBLIH MHOMKHTENE ¢ YeTBEPTLIM, & BTOPOH — C TPeTh-
UM, [OJYUUM

1,8-0,25-64-0,5=(1,8-0,5)- (0,25 - 64) =
=0,9-16 = 14,4.
PacnpejiesiuTeLHOE CBOHCTBO CIIPaBe/UIMBO W B TOM cjiyuae, KOrja
UMCJIO YMHOIKAETCSI HA CYMMY TPéx u OoJiee cCliaraeMbixX.
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Hanpumep, jis nw00biX uucen a, b, ¢ 1 d BepHO paBeHCTBO
ab+c+d)=ab+ ac + ad.

Mpl 3HaeM, YTO BHIUMTAHHE MOMKHO 3AMEHUThL CJIOXKeHHeM, lpubda-

BUB K YMEHLIAEMOMY YHCIO, ITPOTHBONOJOMHOE BLIYATACMOMY:
a—-b=a-+(-b).

ITO NMO3BOJSIET YHCIJIOBOE BLIpaskeHHe BHja @ — b CUMTATL CYMMOMR

gyuces a W —b, UKCIOBOe BLIpaXKeHHe BWJa @ + b — ¢ — d cuuTaTh

cyMMoOi umcen a, b, —¢, —d u T. 1. PaccMoTpeHHEIe CBOCTBA JleiCT-

BUH clpaBe/UIMBLI U JUISI TAKMX CYMM.

IOpumep 3. Haiiuém snauenue Boipadkenus 3,27 — 6,5 - 2,56 +1,73.

DT0 BRIpaXKeHUe sipJsiercss cymMMoi uucen 3,27, -6,5, -2,5 u 1,73.
IIp¥MenHB cBOMCTBA CIOMKEHUS, TONYIHM

3,27 - 6,5 — 25+172_(227+172)+(-6,5 2,5) =

=5+(-9)=
IMIpumep 4. Buiunenum npoussesienue 36 - (% - %)
MuoskHTeNb & — 2 MoxHO paccMaTpHBaTL KAK CYMMY YHcel e

4 18 4
" —%‘ Henonesysi pacnpeieyliTellbHoe CBOHCTBO YMHOMEHHS, 10-

JYIUM

Y sl sa. 8 _p qge
36 - (__ﬁ) 36 i 36 18 9-10 ;

YnpaxHeHus

70. Kakue cBodcTBA JICHCTBHHA MO3BOJISIIOT, HE BBLITOJHSISA BRIYUCICHUH,
VTBEPIKJATh, UTO BEPHO PABEHCTBO:

a) 247 + 35 = 35 + 247, B) 14 + (16 + 97) = (14 + 16) + 97;
0) 84 -19=19 - 84; 1) 256-(A4+7)=25-44+25-7?
71. Briumcnurte HaubGosiee palHOHAJIBLHBIM CHOCOGOM:
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; ry -4,27 + 3,8 - 5,73 - 3,3.
72. Halijure 3HaYeHHe BLIPAMCHUS:
a) 8,91 + 25,7 + 1,09; B) 7,15-9,42 + 12,85 — 0,58;
0) 6,64 + 7,12 + 2,88; ry 18,9 - 6,8 - 5,2 - 4,1.
73. BrinonuuTe jiedcTBHe W OOBSICHHATE, KAKHE CBOWCTBA CJIOXKCHHS
OLUIH IIPH DTOM HCIOJIL30BAHLI:

a) 514133, 5,10l
a)58+134, 6)196+103.



74.

75.

76.

7.

78.

79.

81.

82.

MYXAMME/L BEH MYCA ANb-XOPE3MWU (787 — ok. 850) —
cpefHea3uaTCKuii MaTtemaTMK W acTpOHOM. Hanucan
ocHOBOMONAraKlMe TpakTaThi No apudmeTvke 1 anret-
pe, KoTopble okasanu GoMblioe BAMSHME Ha pasBuTHe
martematvku. OH Bnepssie oTaenun anrebpy ot apudme-
THKM W CTasl paccMaTpuBaTh e& KaK CaMoCTOATeSbHbIRA
npeamer.

Haiijure 3HaueHue BhIpasKeHHs :
3 1 1 6 2 3 2 7
r— — & —_ — — —— —— £ — —
a).)4 27+14 47, 6)83 65 25+19.

Briunesnure naubosiee panHoOHAILHBIM CIIOCOGOM:

a) 501,34 - 0,2; B) 25 (-15,8) - 4;

06) -75,7 - 0,5 - 20; ry 0,47-0,4 - 25.

Henonbayst pacnpejie/InTelbHOe CBOMCTBO YMHOMEHHUS, BBINOJHHTE
JlecTBHe:

L. B 2 .10 wills.
a)3g-5  6) T-2%5  B) 25010, 1) 6.4

HaiiuTe 3HaAUeHHE BLIPAYKeHHSI:

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

a) 15,7 3,09 + 15,7 - 2,91; 6) 4,03 - 27,9 - 17,9 - 4,03.
Jlokaskure, uTo:

a) cymma 24 - 17 + 17 - 6 penuress wa 5;
6) cymma 34 - 85 + 34 - 36 nennres na 11.

. Jlist erckoro cajla kynuim 5 nadopos kapanjamei 1 10 annbomon

juist pucoBanus. HaGop kapamjaiies crout a pybueii, a ans6om cro-
Ut b pybsiei. Kakosa cTOMMOCTE MOKYNKH?

ABTOMOOMJIL JIBUTAJCA ¢ U €O CKOPOCTLIO 60 KM/4 M p U €O CKO-
poctbio 50 km/u. Kakopa cpeusisi cKopocTh aBToMoGHIIs?

Haiiinre KOOpAMHATH! TOUEK, OTMeUEHHBIX HA KOOPAMHATHON! Ipsi-
MO# (pHc. 4).
1 - " B 4 1 - " C 1 - " D 4 1 - AA 4 1 Pr—
Ll Ll Ll L] Ll Ll
-2 -1 0 1 2 *
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83.

84.

OTMeThTe Ha KOOPAHMHATHOM NPSAMOH TOYKH, COOTBETCTBYIOIHE YHC-
nam 1,4; -1,7; 0,8; —1,2.
(/lrsa patomut & napax.) Pacnonoxure B nopsijike yosiBanusi aucia:

a) Gé; 6,3; 6%; B) —-1,07; -1,7; 0;
6) 2,01; 2,001; 21—11; r)y -3,04; -3,02; -3,19.

OTBeT 3anUIIUTe B BHJE JIBOWHOIO HepaBEeHCTBA.

1) PacnpeyieninTe, KTO BRINOJIHSIET 3ajlaHUs a), B), 4 KTO — 3ajlaHUs
0), '), ¥ BBLINOJHHUTE HX.

2) llposepbTe APYr ¥ Apyra NpaBUJILHOCTL BBLINIOJHEHHS] 3allaHuid.
3) Hcnpapbre OMHOKH, €CJIH OHH JAONYICHEI.

Haiiném snauenusi Buipaskenvid 3(x+y) m 3x+ 3y npu x =5,

y=4:

3(x+y)=3(5B+4)=3-9=27,
3x+3y=3-5+3-4=15+12=27.
Mux HNOJNYYHIH OJIHH U TOT 2Ke pesyJibTaT. Ha pacnpeuenwrenmmro

CBOWMCTRA CJIej[yeT, 4To BooGIe NMpH JIOOBIX 3HAYCHHSIX MEPEeMEHHLIX 3HAa-
YeHHS BhIpaskenuid 3(x + y) ¥ 3x + 3y paBHLI.

PacemorpuM Tenepb Buipaskenus 2x +y u 2xy. Ilpu x=1, y=2

OHH IIPHHHMAIOT paBHbIe 3HAYEeHUS:

2x+y=2-1+2=4,
2xy=2-1-2=4.
OHAKO MOMHO YKa3aTh TaKHe 3HAYCHHUSA X W ¥, NIPH KOTOPBLIX 3HA-

YeHHSI DTHX BhIpaXkeHWH He pasubl. Hanpumep, ecin x =3, y =4, 10

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

Hna BBLIpAXKCHHS, 3HAYCHHST KOTOPBIX
paBHBI IPH JIIOOLIX 3HAUYEHHUAX IlepeMeHHEIX, HA3kIBAIOTCH TOXK-
AeCTBEHHO pPaBHLIMH.

Bripacxenus 3(x + y) u 3x + 3y ABIAOTCA TOXKJIECTBEHHO PaBHLEIMH,

a BHEIpa)XeHHs 2x + yn 2xy He SIBJIAIOTCHA TOXJIECTBEHHO DABHBIMHM.



Pagencrso
3(x +y)=3x + 3y
BepHO HpH JIIOGBIX 3HaueHHsIX ¥ U y. Takue paBeHCTBA HA3LIBAKIOTCH
modxcdecmeamu.

PapenctBo, BepHoe NpH JIOOLIX 3HaYe-
HHAX NePeMeHHEIX, HABLIBACTCH TOMJECTROML.

ToxpecTBaMH CUNTAIOT U BepHbIe YMCJIOBbIE paBeHCTBA.

C npuMepaM¥ TOMJECTB Bhl yike BeTpevyaduch. Tak, ToxjiecTBaMu
SIBJISIIOTCSI PABEHCTBA, BLIPAXAIONHe OCHOBHLIC CBOHCTBA JIHCTBUH HaJ
YMCIAMM:

a+b=b+a, (a+b)y+c=a+(b+c),
ab =ba, (ab)c = a(be),
a(b+c)=ab+ ac.

MoHO NIPUBECTH U JIDYTHe NPUMephl TOMJeCTB:

a+0=a, a+((-a)=0, a-b=a-+(-b),
a-1=a, a-(-b)=-ab, (—a)(-b)=ab.
Yro6pl HalWTH 3HAYCHHE BLIPDAXKEHHS Xy — X2 PU 3aJlaHHBIX 3HAYe-

HHAX X, y W 2, HAJIO BLINOJHUTEL TPH JielicTeusi. Hanpumep, npyn x = 2,3,
y = 0,8, 2= 0,2 nonyuaem

xy—-x2=23-08-23-0,2=1,84-0,46 = 1,38.

DTOT pe3yNbTAT MOMKHO IOJYUYHThL, BHIITOJHHB JHINL ABA JCHCTBUS,
eCcJIM BOCHOJIL30BATLESI BLIpa)KenveM x(y — 2), TOWJCCTBCHHO PABHLIM
BBIDAXKEHHIO XYy — X2:

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

Mul YUPOCTHIIM BLIYHCICHHS, BAMEHHB BhIDaXKeHHe Xy — X2 TOMJie-
CTBCHHO paBHLIM BhIpaXkenveMm x(y — 2).

3aMeHy OJHOIO BBIPDAXKEHHWs JIPYIMM, TOXMIECTBEHHO PaBHBIM
eMy BhIpakeHHeM, Has3blBAIOT MOoJcdecmeeHHbIM npeobpa306a-
Huem WIH TPOCTO npeobpasosanuem BLIPAsKeHH.

TosxecTBenHbIe IPeodpazoBaHUs BhIPAsKeHUN ¢ llepeMeHHbLIMH BhI-
NOJIHAKTCH HA OCHOBE CBOUCTB JICHCTBUH HaJl YHCIAMM.

TosjiecTReRLIC NPeoGPAZOBAHKS BHIPAXKCHHH IMHPOKO MPHMEHSIIOT-
csl IPU BHIUMCICHUH 3HAYCHHNA BLIPAXKCHHH M peIlleHWH JAPYIruX 3ajad.

'B jansHelmneM NOHATHS ¢TOXIECTREHHO PABHEIC BRIPAKEHUSA» M ¢ TOMJ(e-
cTBO» OYAYT VTOUHEHLI.
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HekoTopble TOKJIeCTBEHHBIE [IPeoBpa3oBaHus BAM Y3Ke PUXO/MIIOCH BbI-
HOJHATH, HAIPUMEp IPHBeJeH e TOJOOHbBIX ClIAaraeMbIX, PACKPLITHE CKO-
Gok. HamoMHHM NpaBHiia BLITOJHEHAS 9THX NpeofpasoBanmii:

4TOoOLI IPHUBECTH MON00HBIe cllaraeMule, HaJl0 CIOMKHTEL HX KOod(p-
(PHIMEeHTL ¥ pPe3yJIbTAT YMHOXWUTHL Ha o0yl OGVKBEeHHYIO
YacThb;

eCclIM 1epejl CKOOKAMH CTOUT 3HAK <«IUIIOC», TO CKOOKH MOMHO
ONYCTHThL, COXPAHWB 3HAK Ka3KJIOI0 CIaraemMoro, 3akJ4éaHoro
B CKODKMH;

eClIH nepeji CKOOKAMM CTOHT 3HAK ¢MHHYC», TO CKOOKM MOIKHO
ONYCTHTH, UBMEHMB BHAK KAXKAOIO CJaraeMoro, 3aKJIIOUEHHOro
B CKOOKH.

IMpumep 1. [Ipuseaém nojo6usie ciaraeMeie B CyMMe
bx + 2x - 3x.
Bocnosbsyemcsi IpaBUAOM [IPHBEJEHUS NOJOGHBIX ClaraeMbiX:
bx+2x-3x=(5b+2-3)x=A1x.

JT0 1peobpazoBaHMe OCHOBAHO Ha paclipelle/IMTeJlbHOM CBOHCTBe
YMHOMKeHHS.

NMpumep 2. PackpoeM ckoOKH B BRIPASKEHHH
2a + (b — 3¢).
ITpHMeHHM NPABHIIO PACKPBITHS CKODOK, Mepejl KOTOPLIMH CTOHT

3HAK ¢ILTIOC:
2a +(b—-3c)=2a +b - 3c.

Tlposenénnoe npeofpasoBanie OCHOBAHO Ha covYeTaTeJILHOM CROMCT-
Be CJIOJKeHUs.

IIpumep 3. PackpoeM cKoOKH B BhIpa)KeHMH a — (4b - ¢).
Bocnonnsyemesi npaBHJIOM PacKpHITHA CKOGOK, Iepejl KOTOPLIMMU
CTOMT 3HAK ¢MHHYC»:

a—-(4b-c)=a-4b +ec.

Brinonnennoe npeofpasoBaHue OCHOBAHO Ha paclpe/lelIMTelILHOM
CBOMCTBEe YMHOKEHHSI ¥ COUETaTeJILHOM cBolcTBe cioxenus. Ilokaxem
aro. IlpejcraBum B JIaHHOM BBIpaXKeHHM BTOpoe ciaraemoe —(4b - ¢)
B BHJIe npousBeienus (—1)(4b — ¢):

a-(1b-c)=a+ (-1)(4b - ¢).

IIpyMenuB ykazaHHble CBOHCTBA JIEHCTBHH, 1OJYyuuM

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



YnpaxHeHus

85.

87.

89.

91.

92.

93.

94.

95.

Kakune cBoiicTBa JIEHCTBUH 10ZBOJSIOT YTBEPIKJIAThH, UTO TOMJECT-
BEHHO PAaBHBI BhIPAXKeHWS:

a) ab + 16¢ u 16¢ + ab; B) Xy +3 1 3 + xy;

0) (a+2)+xma+(2+x); r) 5(b +c) u bb + be?

. SIBNSIIOTCS JIM TOMJIECTBEHHO PABHHLIMHY BhIPAXKEHHMSI:

a) (2a)(7b) n 14ab; B) X-yHYy-—X;

6) —2a + 2a u 0; r (x—y)P2u(y-x)??
SIBASIIOTCSI JIM TOMJIECTBEHHO PABHLIMHU BhIDasKeHHsi:
a) 2+ 8ba u 8ab + 2; B) (@a+b)-0mna+b;
6) 2x+ T u 2(x+ 7); r) (@a+b)-2mu 2a+ 2b?

. Kakue coiicTsa jiciicTBHI NO3BOJSIIOT YTBEPIKAATE, YTO JJalioe pa-

BEHCTBO ABJISIeTCHA TOMJeCTBOM:
a) 12(a - 14)=12a - 48;  6) (x - x)a=0?

Kakoe 13 JaHHBIX PaBEeHCTB He SABJIAETCS TOXKAECTBOM?
1. 6(x —y)=6x — 6y 3. 3a-4=a+ (2a-4)
2. 25(a-a)=25 4. 0,3a - 5b = 1,5ab

. YHpO(!TH’l'Q BhIpaxXeHde, HCIOJb3yd lNepeMecTHTelIbHOe U covyeTa-

TeJLHOE CBOWCTBA YMHOMKEHHSI:
a) —6,2a - b; B) 0,3x - (-12y);
6) 4c - (-1,25); r) 0,16 - (-2,3c¢).

YupocTtuTe BhlpaXkeHue:
a) 1,6 - (-0,2n); 0) -6,4a - (-5c).

[IpeoGpasyiiTe BoIpaskeHHe B TOXMJECTBEHHO PaBHOE, UCIIOJIL3YS pac-
npeJileJInTeILHOe CBOHCTBO YMHOMeHHSI:

a) T(x—-y) B) —23 - (2a - 3b + 1);

6) (a - 4b) - 3; r) 1,5-(-3x + 4y - 52).

3aMenuTe BHIpaXkenHe TOXKACCTBEHNO PaBHBIM, HCIONL3YS pacrpe-
JIeJIMTeNLHOe CBOHCTBO YMHOMKEHHUS:

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

6) (m — 4x) - (-6); r) —0,1 - (100a + 106 - ¢).

Cpenu Boipaxkenuit 2(b — a), —2(a — b), —2a — 2b, —2a + 2b naijure
Te, KOTOPhie TOMJACCTBEHHO PABHLI BhRIpaXkenuio 2b — 2a.
IIpuBejguTe noJ00HLIe ciaraemule:

a) Sa + 27a — a; B) 6x — 14 — 13x + 26;

6) 12b - 17b - b; r) -8 —y+ 17 - 10y.
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96.

97.

98.

100.

101.

102.

103.

104.

105.

106.

IpuBeauTe nojodHbIe claraembie:

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

6) 41x — 58x + 6y — y; r) 7,5x + y — 8,5x — 3,5y.
TIpuBeuTe MOJOOHBIE ClaraeMble:

a) 8x — 6y + Tx — 2y; B) 3,bb — 2,4¢c — 0,6¢ - 0,7Tb;

6) 27p + 14q - 16p - 3q; ry 1,6a + 4x - 2,8a - 7,5x.

Packpoiite ckoOKu:

a) x+Mb+c+d-m); B) X+y—(b+c—-m)
6) a-(b-c—d) r) x+(a->b)-(c+d).
BanumuTe 6e3 cKoO0OK BhIpaKeHHe:

a) m+(a—k-b) B) x+a+(m-2);

6) m—(a—-k->) ry a—-(b-c)+(m+n).
YIpocTHTe BhIpaXKeHue:

a) 5—(a-3); B) 64 — (14 + Tx);

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

PackpoiiTe ¢ckoOKH W NPHBEAXTE NOJ00OHLIC ciaraemMuie:
a) x + (2x + 0,5); B) 4a - (a + 6);

0) 3x — (x — 2); r) 6b+ (10 — 4,5b).

YupocTUTe BLIpAXKEHUe M HAHJUTe ero 3HaueHue:

a) (bx — 1) - (2 - 8x) npu x = 0,75;

6) (6 — 2x) + (15 — 3x) npn x =-0,2;

B) 12+ 7x - (1 - 3x) upn x =-1,7;

r) 37 - (x - 16) + (11x - 53) npn x = -0,03.

YupocTuTe BhIpaXkeHuHe:

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

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

JlokaxcuTe, 4To TIpH JIIOGOM @ 3HAUYeHHe BLIpaxkenusa 3(a + 2) — 3a
paBHo 6.

PackpoiTe ckOOKH M PHUBEJHTe NMOJ00HLIe claraeMbie:

a) 3(6-5x)+ 17x —- 10; r) 2(7,3 - 1,6a) + 3,2a - 9,6;
06) 8By +4)— 29y + 14; n -500,36 + 1,7 + 12,5 — 8,5b;
B) T(2z2 - 3)+ 62— 12; e) -4(3,3 — 8¢) + 4,8¢ + 5,2.
YupocTHTe BHIpaXKenHe W HAHJHTe ero sHavyeHue:

a) 0,6(p—3)+p+2upu p=0,5;

6) 4(0,5 - 6) - 14g + 21 npu g =

§.



107. CocraBbTe BhIpasKeHHe 110 YCJIOBHIO 3aJlauM U YIIPOCTHTE ero:

108.

109

110.

a) ¥ Urops 3 anwboma ¢ mapkamu. B nepsom ansGome a Mapok, Bo
BTOpOM — Ha 15 mMapok GoJabille, YeM B [EePBOM, a B TpeTheM —
BTpoe GoJbile, Yem BO BTopoM. CKOJILKO Mapok B Tpéx annbomax?
0) llérp npuobpén 8 ouneros Jorepen eHanespuar» u 6 OGuiieToB
Jlotepen «Yjauar». Buier Jiotepeu «Yjauas cTOMN @ p., a Jiote-
pern «Hapexnpa» Owin ma 10% poposxxe. Halijure ¢TOMMOCTL I0-
KYIKH.

CpaBHuUTe 3HAUEHMS BLIDAXKEHMH, He BBIUMCIAH UX:
1 1 1 1 1 1
A-—-<=H=--=; 0)37--137:=;
) 5 6 " 6 5 ) 3 8 3
B) 5,6 : 2,5 u 5,6 - 2,5.
OTBeT 3allMIIIMTe B BHjle HepaBeHCTBa.
Texnuueckoe MepeBoopyIKeHHe 1exa 1o-
3BOJIMJIO BEIIIYCKAThL B cyTKH 180 cran-
KoB BMecTo 160. Ha cKOJILKO IPOLIEHTOB
NOBBLICHJICH BBINYCK CTAHKOB B CYTKM?

OTMeTETe HA KOOPJMHATHOW IPSIMOWH
TOUKH, COOTBETCTBYIOIHE UHCIAM:

-3,9; 2,6; -0,7; 3,2; —1,5; 1,25.

ChopMyupyiTe nepeMecTUTeNILHOE U coyeTaTeNbHoe CBOMCTRA Cllo-
XEHUA U YMHOXEHUA, PacrpefennTeNLHoe CBOMCTBO YMHOXCHUA.

Kakue BbipaxXeHusi HasblBaloTCH TOX/AECTBEHHO paBHbIMW? puBeauTe
npUMep TOXAECTBEHHO PABHLIX BbIPAXEHWA.

Kakoe paBeHCTBO HasbiBaetcsi ToxaectsoM? lMpuseaute npumep
TOX/lecTBa.

' YPABHEHUWS! C OAHOM NEPEMEHHOM

Pacemorpum sajsauy: «Ha uuokHed nosike B 4 pasa GoJipllie KHHMI,

yeM Ha Bepxuei. Eciv ¢ NWKNed TOJIKH TNepecTABHTL HAa BEpPXHIOID
15 KHHUr, TO KHUTI' HA NOJIKAX cTaHeT NopoBHY. CKOJNBLKO KHUI' HA BepX-
Hell nonke?»
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0O6o3auuM OYKBOH X UMCJIO KHHMI' Ha BepxHe#d nosake. Toraa uucsno
KHHUI' HA HUMKHeH nosike paBHo 4x. e ¢ HUKHeH IOJIKH 11epecTaBUTh
Ha BepXHI0 15 KHUT, TO Ha HMMKHeH noyke ocraHercs: 4x — 15 wkuur,
a Ha Bepxuei 6yjer x + 15 kuur. [To yenoBuio 3ajaum nocie Takoi nepe-
CTAHOBKH KHHT Ha NMOJIKAX OKAXMKETCS] MOPOBHY. 3HAUMT,

4x - 15=x + 15.

YroOhl HAHTH HEH3BECTHOE UMCIIO KHUI, MBI COCTABMJIM PABEHCTRO,
cojleprkalnee nepeMennyio. Takve paBeHCTBA HA3LIBAIOT ypasHenuiMu
¢ 00HOIL nepeMennoil WIN YPABHEHHSIMA ¢ OJ(HHM HEeH3BECTHBLIM.

Ham Haji0 HAWTH YWCJIO, NPH MOJCTAHOBKE KOTOPOTO BMECTO X
B ypaBHeHMe 4x — 15 =x + 15 nonyuaercsi BepHoe paBeHcTBO. Takoe
UMCII0 HABKLIBAIOT peuleHueM ypasHeHus VIH KOpHeM ypaseHeHus.

Kopnem ypaBHeHusi HazbiBaeTcsi 3Have-
HHe MepeMeHHOH, IPH KOTOPOM YpaBHeHHe o0palnaeTcs B Bep-
HO@ PaBEHCTBO.

W3 ypasuenus
4x - 16 =x+ 15

HaXOJIHM, UTO
4x - x =15 + 15,
3x = 30,
x=10.
Ypasaende 4x — 15 = x + 15 HMeeT oJlMH KopeHb — yncyo 10.
Mo3KHO IPHBeCTH NPHMepbl YpaBHeHWH, KOTOpLIe HMEIOT JiBa, TPH
H GoJiee KOpHeH WJIHM He HMeloT KOpHeH.
Tak, ypaBuenue (x — 4)(x — 5)(x — 6) = 0 umeer Tpu KopHsa: 4, 5
H 6. JleficTBUTENLHO, Kaskjoe M3 STHUX uHcesN obpaimaer B HYJL OJMH
M3 MHOMKHUTeNeH npoussepenus (x — 4)(x — 5)(x — 6), a 3HaUUT, U caMoO
npousseienne. Ilpy noGOM JPYroM 3HAYEHHM X HHA ONWH M3 MHO-
JKMTeNeH B HYNb He olpaliaercsi, a 3HAUMT, He obpam@aercss B HYJIb
W NPOUBBEJIeHKe. YpaBHeHHe X + 2 = X He MMeeT KOpHeH, TAK Kak npu
m060M 3HAUEHMH X JIeBasi UaCTh ypaBHeHMs Ha 2 Gosibllle ero mnpaBoit
YACTH.

PemuTk ypaBHeHHe — 3HAYAT HAWUTH BCe €ro KOPHHU HIIK JIOKA-
3aTh, UYTO KOPHEH HeT.

Ypapuenre x2 =4 HMeeT JiBa KOpHA — YHcHa 2 M —2. YpaBHeHHe
(x — 2)(x + 2) = 0 TakKke MMeeT KOPHH 2 M —2. YpaBHeHnHsi, HMeIOIIHe
OJIHM M Te JXe KOPHM, HABLIBAIOT PABHOCUALHLIMU YPABHeHUAMU. ¥ paB-
HeHHsl, He HMeIolHe KOPHe#, TaK)Xe CUMTAIOT PaBHOCHJILHEIMH.



Ilpu pemenuy ypaBHEeHHH MCHOJBLIYIOTCH CAEYIOIIHe CBOHCTBA:

ecJi¥ B ypaBHEHHMH IIePEHECTH cliaraeMoe M3 OJ[HOW 4UacTH B JIpy-
I'yio, A3MeHHB ero 3Hak, To IHOJYUHUTCH YpaBHeHHe, PABHOCHJIb-
HOe JIAHHOMY;

eclid ofe YacTH YpaBHeHHS YMHOXHTHL MJIM PaslieJIiTh Ha OJHO
H TO JKe OTJIHYHOe OT HYJSI YHMCIIO, TO MOJYUYUTCSI ypaBHeHnue,
PaBHOCHJIEHOE JAHHOMY.

Hanpumep, paBHOCHJILHBI ypaBHeHMst bx=2x+ 7 n bx-2x=171,

PABHOCHJILHBI TaKike ypaBHenus 6x = 2x + 8 u 3x = x + 4.

Ykasanuble cpoicTna ypal;nemlﬁ MOXMKHO JIOKa3aTh, ONUpasicb Ha

CBOMCTBA YHCJIOBLIX PABCHCTRB: €CNIM K OGCHM YacTsM BEPHOI'O paBeHCTBA
npUGaBUTEL OJIHO ¥ TO JKe UUCJIO WK 0o6e HacTH BepHOr'o paBeHCTBAa YMHO-
JKUTH HJIKM pas/ieJiMTh Ha OJIHO M TO 2Ke OTJIHUHOe OT HYJS UHCJIO, TO I0-
JIYVUHATCA BepHoe paBeHCTBO.

YnpaxHeHus

111.

112,

113,

114.

115,

116.

117.

118.

119.

SBnsiercs M yncsio 3 KOpHEM YpaBHeHMS:

a) 52x - 1)=8x+1; 0) (x—A)(x+4)="77

Kakue us umucen -2, — 1, 0, 2, 3 apusiioTesi KOPHSIMH YpaBHCHHS:
a) x*=10 - 3x; 6) x(x%-T7)=6?

Hensiercss 1M KopHeM ypaBHeHHsI x(x — 5) = 6 uncno:

a) 1; 6) —1; B) 6; r) —6?

JlokasxuTe, UTO Kaxmjoe U3 yrces 7, -3 u 0 sipisiercss KOpHeM ypas-
nenust x(x + 3)(x — 7) = 0.

Jlokaxkure, uto Kaxjioe Uz uucen 1,2 u —1,2 siBjisieTcsi KOpHeM
ypasHenus x2 = 1,44.

Jlokaxkure, urto:

a) kopHem ypaBHenusi 1,4(y+5)=T+1,4y aBisiercs Nioboe YHCIO0;
6) ypaBHeHMe y — 3 =y He MMeeT KOpHe.

HUmeer a1 KOpHM ypaBHeHHe:

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

Kakoe u3 ypaBHeHH#H He MMeeT KOpHe#H?
1. 2(x+3)=2x+6 3. 4(c-2)=3c-6
2. 2y =4y 4. 3x+ 11 =3(x +4)

CocraBbTe Kakoe-HUOY/IbL ypaBHeHHe, KOPDHEM KOTOPOTO SIBJsieTCS
yHeso: a) 8; 6) —12.
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120.

121.

122.

123.

124.

125.

Mmeer M ypaBHeHHe KOPHU M CKOJILKO:

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

a) ypasHenHe 0,3x = -4 paBHOCHJILHEIM YpaBHEHHEM C IENLIMU
KOY(pHILTHeHTAMMH;

0) ypaBHenHe bHx — 4 =21 paBHOCHWILHBIM VpaBHeHHWEM BHaA
ax=2>b, rjie a ¥ b — HEKOTOpPLIC YMCIIA.

v
YupoctuTe BHIpadkeHue:
a) 0,4 (Tx - 2) - 1,6 + 1,7x; B
6) (1,2a — 4) + (40 — 4,8a); 1
B) 2,5(4-3y)-y+2,3; 0 X

r) (14 - 3,6b) — (12 + 10,48).
Haiijiure 3HAYCHHE BLIPAXKCHHSI

8(3 - 3,6m) - 20 + 23m
upu m = 2,5; 1,2; 40.

Ha koopjuuaTHoi nyiockoetH (puc. 5)
orMeueHsl Touku A, B, C, D, E u F. Puc. 5
Haitgure MX KOOpAMHATEI.

OTmeThTe B KOOP/IHHATHOM IJIOCKOCTH TOUKH A (—4; —2), B(0; -3),
C(3; -3), D(-2; 0), E(-1; 5), F(0; 1).

Kaskpoe us ypasuenuit 5x =-4, -0,2x =0, —x =-6,5 umeer BUJ

ax=b, rpe x — nepemennasi, ¢ U b — uncna. B nepsom ypaBHeHMu
a=5, b=-4, Bo propom a =-0,2, b=0, B Tpervem a =-1, b=-6,5.

Takne VYPAaBHEHHUS HA3LIBAIOT JUNCILHbIMU ypasnenuimu ¢ 00noiL ne

PeMeHHOIL.

BeH

VYpasuenue Buja ax = b, rje x — nepe-
MeHHasi, @ ¥ b — HEKOTOpEIe UMCJia, HA3LIBAGTCS JIMHEHHBIM
YPaBHEHHEM € OJIHOH [epeMeHHOMH.

BLISICHHM, CKONBLKO KOpHEH MOMeT HMeTh JIMHeHnoe ypaBieHnue.
PaceMOTpHM ypaBHeHHe ax = b, B KOTOPOM KOS(M(HIIMEHT @ He pa-

b
HyJII0. PazjlesiuB ofe YacTH ypaBHEHHs Ha @, NOJYUMM X = = BHa-



UMUT, JIHHEeHHoe ypaBHeHHe ax = b, B KoTopoM a # (0, uMeeT eJIMHCTBEH-
- b
HBIH KOpeHb —.

PaccMoTpum ypaBHeHHe ax = b, y KOTOporo kKoo(@UIMeHT @ paBeH
pyio. Eexu a =0 1 b # 0, To ypaBHenHe ax = b He UMeeT KopHeH, Tak
Kkak papenctBo 0x = b ne sABJsIeTCsI BEPHLIM HU NpH KakoM x. Ecina = 0
u b = 0, To noboe 3HAUCHNE X SABJISETCS KOPHEM ypaBHeHMs, TaKk Kak pa-
BeHceTBO 0x = 0 BepHO npu Jo6oM x.

JluneiitHoe ypaBHeHHMe ax = b npu a # 0 UMeeT OjJIHH KOpeHb,
npu a =0 u b+ 0 He umeeT KopHe#, npu a=0 u b =0 ume-
eT GeCKOHEeUHO MHOro KopHe# (JioGoe 4MCIO sIBJIsieTCS ero
KOpHeM).

Pemiene MHOrMX ypaBHeHWH CBOJMTCH K pEIICHHIO JIMHeHHBIX
ypaBHEeHHH.

IMIpumep. Pemum ypaBnenue 4(x + 7) =3 — x.

PackpoeM croGKku:
4x + 28 =3 — x.

Ilepenecém ciiaraemoe —x B JIEBYI0 UacTh YpaBHEHMsl, a cjarae-
Moe 28 B 1IpaByl 4acTh, U3MEHMB IIPH DTOM HX 3HAKH:

4x + x =3 — 28.
IlpuBenémM nojobHLIe caaraembie:
bx = -25.
Pasnienum oGe yacTH ypaBHenusi na 5:
x =-b.
ITpuMensisi CBOHCTRA ypAaBHEHUHA W BLINOJHSS TOMXKICCTREHHBIE TPeos-
PazoBaNMsi, MBI TOCJEJOBATENILHO 3aMEHSIJIM OJIHO YpaBHEeHHE JIpy-

MM, PaBHOCHJILIBIM eMy. SHAYMT, KOpHeM ypasuenus 4 (x+7)=3-x
SABJSIOTCH UHCNO —5.

B sToM npHMepe McXojiHoe ypaBHeHHe CBEJIOCH K PaBHOCHIJILHOMY
JIMHEeHHOMY YpaBHEHHIO, B KOTOPOM KOB(PHIIHEHT IpH NepeMeHHOH
OTJIMUEH OT HYJIs.

Ecau npu pelieHuu ypaBHeHMs Mbl IIPHAEM K PABHOCHJILHOMY eMy
JIMHEHHOMY ypaBHeHHIo BHJa 0x = b, TO B 3TOM cliydyae JIMGO HCXOHHOE
ypaBHeHHe He MMeeT KOpHeH, JIMGo ero KopueM siBJsieTcesi Jio6oe YHcio.

Pemium ypasnenue 2x + 5 = 2(x + 6):

2x +5=2x+12,
2x -2x=12-5,
O0x=1.

IlonyuenHnoe ypaBHeHMe He HMeeT KOpHei. 3HAUHT, ¥ ypaBHeHHe

2x + 5= 2(x + 6) He UMeeT KOpHEeH.
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Ypasuenue 3(x + 2) + x =6 + 4x cBojauTcsd K ypaBHenuw Ox =0,
KOpPHEM KOTOporo siiasiercss Jwboe uucyo. ClejpoBarelibHO, KOpPHeM
ypasHenus 3(x + 2) + x = 6 + 4x sipisiercs Jodoe YHUCIO.

YnpaxHeHusa

126. Haitaure KopeHb YpaBHEHMSI:
a) 5x =-60; r) 6x=-50; k) 0,7x = 0;
06) —10x = 8; n) —9x =-3; 3) —1,bx = 6;
B) Tx=09; e) 0,5x=1,2; H) 42x=13.

127. PemwuTe JIHHelHOe ypaBHEHHe:

1. _ 9. de= L. 1,-1

a) gx— 12; B) —4x 57, n) g 3

5)5!1:9; [‘)5y=—§; )? x=0.
128. HaiijnTe kopenb ypaBHeHMSI:

a) bx — 150 = 0; r) 12x -1 = 35; xK) T=6-0,2x;

6) 418 - 3x=0; n) —x+4=47; 3) 0,15x + 6 = 51;

B) -1,6x-9=0; e) 1,3x =54 + x; ") -0,7x + 2 = 65.
129. PeinuTe ypaBHeHMe:

a) 2x+9=13 - x; w) 15— p—,—;p—l;

6) 14 -y=19 - 11y; J)1§x+4—§ x+1;

B) 0,5a + 11 =4 — 3a; u)z—%z:();

r 1,2n+1=1-n; K) x - 4x = 0;

mn 1,7-03m=2+1,7m; Ja) X =-x;

e) 0,8x+ 14 =2 - 1,6x; M) 5y = 6y.
130. PemuTe ypaBHeHHe:

a) 3x —8=x+ 6; n) p_l4=%+%p;

0) 'Ta—lO 2 - 4a; e) 0,8-y=32+y;

2 1
B) —J—-—3— y; ) ZX= 53

r)zs oab 41-0,5:;; 3) 2x - 0,7x = 0.

131. Haiijure kopennb ypaBHeHUs :

a) (y+4)—-(y—1)=6y; B) 6x — (Tx—-12)=101;

6) 3p—-1-(p+3)=1; r) 20x =19 - (3 + 12x).
132. HaiiuTe KOpeHb YpaBHEHMsI:

a) (13x - 15) - (9 + 6x) = -3x;

06) 12— (4x — 18) = (36 + 4x) + (18 — Gx),

B) 1,6x—(x-2,8)=(0,2x+1,6)-0

r) (05x+1 2) - (3,6 — 4,5x) = (4,8 — 03x)+(10 5x + 0,6).



133.

134.

135.

136.

137.

138.

139.

140.

141.

142,

Pemure ypasHeHnue:
a) bx+(3x - 3)=6x+ 11; B) (x - T7)— (2x + 9)=-13;
6) 3a - (10 + ba) = 54; r) 0,6 + (0,5y - 1)=y + 0,5.

Ilpy kakoM 3HAYCHHM NepeMeHHOW 3HaueHHe Bhipaxkenus 8b — 27
pasno: a) 5; 6) —11; B) 1,8; r) —1?

IIpH KaKoM 3HAYCHHM TIEPEMEHHOM:

a) 3HAUEHHS BhIpaXkeHHH 2m — 13 u m + 3 paBHBI;

0) sHaueHHe BhipaXkeHHsi 3 — Hc Ha 1 MeHbIlle 3HAUCHUS BbIpaXke-
Hust 1 - ¢;

B) 3HaYeHHe BuIpadkeHus 2x + 1 Ha 20 Gospine 3HAYCHHSs] BhIpaxe-
nus 8x + 53

r) sHayenwue x B 3 pasza MeHbIIe 3Hauenus puipaxkenus 45 — 10x;
JI) 3HaAUeHMe BeIpakeHus1 9 — y B 2 pasa Gosbllle 3HAUEHHdA y?

IIpH KaKoOM 3HAYCHHH y:

a) 3HaUYeHHUS BhlipaXkeHWH Sy + 3 M 36 — y paBHBI;

0) sHAueHHe BhipakeHusi Ty — 2 GoJibllle 3HAUCHUS BbIPDAXKEHUS 2y
Ha 10;

B) snavenue Buipaxkenusi 1,7y + 37 MennIe 3nayenus BHIpaXke-
nus 9,3y — 25 na 14?

Pemute ypasuenue:

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

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

a) 15(x +2) - 30 = 12x; B) 3y +(y—2)=2Q2y - 1);
6) 6(1 + 5x)=5(1 + 6x); r) 6y —(y—-1)=4+ by.

YraxuTe Bce lesible 3HAUCHUH Iy, IPU KOTOPLIX BepHO JIBOHHOe He-

PaBEHCTRO:

a) b<y<2; 6) 28 <y < 31,2.

ITopGepuTe Kakoe-HHOYIL YHMCIIO, 3AKJIOUEHHOC MEXKIAY NAHHLIMH

yHcsaMH. Pesynbrar 3anMIInTe B BHJIe IBOMHOIO HepaBeHCTBa:
1.1 : L2 3

a) 7,8 u 7,9; 0) 3 H e B) -0,3 u -0,4; r) 3 7} i

OTMeThTEe B KOOPJIMHATHOH IJIOCKOCTH ToukH A (-3; 4), B(6; 5),

C(5; 0), D(-3; 0).

YupocTuTe BLIpaskeHHe H HallUTe ero 3HaueHHe:

a) 6,8¢ — (3,6¢ + 2,1) npu ¢ = 2,5;

6) 4,4 - (9,6 — 1,2m) npu m = -3,5.
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Ilpu pemenuy 3ajiad ¢ MOMOIILIO YPaBHEHHH MOCTYNAIOT CJeyIo-
muM obpasoMm:

0003HAYAIOT HEKOTOPOe HEeM3BeCTHOe UMC0 OYKBOH W, MCIOJNb-
3ysl YCJIOBHE 3aJlauM, COCTABJSIIOT YpaBHeHue;

pemialoT 5To ypaBHeHHe;

HCTOJIKOBBLIBAIOT ITONYUEHHBIH PesyJbTaT B COOTBETCTBHH C YyCJIO-
BHEM 3aJlaumn.

3amaua 1. B xopaune ObuIo B 2 pasa MeHbINe A0JOK, YeM B SIIHKE.
IMocne Toro Kak M3 KOP3MHLI NepesoskuiaW B simuk 10 si6Jok,
B SIIMKE HX cTajlo B 5 pas Gonblie, ueM B KopsuHe. CKOJIBKO S6JIOK
OLUJIO B KOP3MHE H CKOJILKO B sIUKe?

ITyers B kopsuue 6bio x a6Jyo0K, Tor/la B simuke 6o 2x s6JIOK.
Tlocne Toro KAk M3 KOP3HHLI NepesosKHIH B siuKk 10 a610K, B KOp-
3uHe crajio x — 10 sbsok, a B smuke crano 2x + 10 sionok. Ilo
VCJIOBMIO 3ajlauM B silMKe cTajio B 5 pas GoJblie s10JIOK, UeM B KOp-
3UHe. 3HAYHT,

H(x - 10)=2x + 10.
Pemum cocrapiieHHOe YpaBHeHHe:

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

x = 20.

CrnenioBaTesibHO, B Kop3uHe 6b110 20 s16J10K.
Tak kak 2x = 2 - 20 = 40, To B sinmKe Ob10 410 360K,
Orper: 20 1650k 1 40 s1610K.

3agaua 2. [IpegnaznaueHHble JIIsI NOCAJKH 78 caskeHIleB CMOPOJMHEI
pPelIMJIM paclpejieIuTh MeXJly TpeMs OpHrajlaMH Tak, 4ToOul Iep-
BOM OpHrajie JIOCTAJNIOCH Ca’KeHIeB B 2 pasa MeHble, UeM BTOPOH,
a Tperhed — Ha 12 cakenien Goibine, yem nepnoi. CroJdbko ca-
JKEHIEB HAN0 BRIJICJIHTEL NepBoi Opuraje?

IlyeTs neppoi Opuraje peliuiy BelJIeUThL X caskenien. Torga Bro-
poit cliejlyeT BLIJICJIHTL 2X CaXKeHIleB, a TpeThei x + 12 ca)xeHies.
ObIee YACHO caxeHnen X + 2x + (x + 12), 4To Mo yCJIOBHIO 3a/lauy
pasno 78.
SHAUHUT:

x+2x+(x+12) =78,



Ynp
143.

144.

145

146.

147.

148.

149.

150.

Pemium nosyuenHoe ypaBHeHHe:

x+2x+x+12=178,
4x =78 - 12, 4x =66, x = 16,5.

[To cMulcay 3ajiau¥ 3HAUEHHE X JIOJI3KHO OLITL HATYPAJLHEIM UHC-
JIOM, & KOpeHbL ypaBHeHHs — JApoGHoe uMcso. BHAUMT, pacupeje-
JIMTH Ca’KeHILbl YKABaHHBIM CIIOCOGOM HeJIb3s.

OrpeT: Takoe pacnpejielieHHe CasKeHIEB HOBO3MOMKHO.

aXKHeHUus

B oanoit kKacce KMHOTeaTpa Inpojiaiu Ha 36 6mieToB GoJibine, ueM
B ipyroi. CKoJibKO GHJIETOB [PoJaiM B KaxK/I0H Kacce, ecly Bcero
ObUI0 Npojiano 392 ouiera?

Ha IlapkoBoit 1 MoJIoféKHOM YIMIAX BOCCTAHOBHIIH paspylleH-
Hele B noJsoBojbe 19 nomo. Ha IlapkoBoit 6LI0 BoCCTAHOBJICHO HA
3 soma Menbine, yeM na Mosoaéxnoi. CKoJILKoO joMOB OLLJIO BOC-
CTAHOBJIEHO HAa KaXXJIOM M3 9THX YJIMI?

Ilepumerp Tpeyronbuuka paseH 16 cm. J[Be ero cTopoHbl paBHEI
Mex Ay coboi, M Kadkias U3 HUX Ha 2,9 cM 6oablue Tperbeit. Kako-
BBl CTOPOHEI TPEYTOJILHUKA?

ITporsskénnocTs aBTOMOOMJIBLHONW Tpacehl cocraBusier 6940 m.
Bosibimyio 4acTh TPACCHI 3aHHUMAIOT JIBA TOHHEJSI, JUIMHA OIHOrO U3
KOTOPLIX Ha 17 M Goskine JUIHHEL Jipyroro. HaiuTe JUIHAY Kasiio-
ro TOHHEJIsI, ec/ii HazeMHasi UacTh Tpaccel coctaniusier 703 m.

Cmapunnas 3adaua. W3 ueTbIpEX KepTBoBaTeJielt BTOPOH Jai
B/iBoe GOJIbIIe NIepBOro, TPeTHilt — BTpoe 6oJibllle BTOPOIo, UeTBEp-
TEIH — BUeTBepo GoJibIle TPeThero, a Bce BMecTe jfaiu 132 pynuu.
CKROJNBLKO J1a)l KamJbii?

JIBoe paGounx uarotToBusin 86 jletasieil, NPHUYEM NePBLIH H3rOTOBHII
Ha 15% neraneii 6oabiie, uem BTOpoi. CKONLKO JeTaleld H3roTo-
BWJI KaXKJIblit pabounii?

Ilpubbib, HOJyueHHas (PUPMONH 3a
nepBele JIBa KBapraja TeKkyIero ro-
na, cocrapuna 126 000 p., npuaém
Npu6LUIL, TOJYYeHHAST BO BTOPOM
KBaprane, 6biia Ha 10% BbIIIE, UYeM
B nepeom. Kakyio npubsiiis moayuu-
Jia aTa (pMpMa B NepBOM KBapraye?

Tpu mxonsl mosyuuyin 70 KoOMIbIO-
Tepop. Bropasi ImkoJa noJyuuia
Ha 6 KoMmnbloTepoB GoJibIe NepBoi,
a TpeThsi — na 10 KOMNBLIOTEPOB
Gosblnie BTOpoi. CKOJNBLKO KOMIILIO-
TepoB IOJYUHJIAa Kakaasa MKosa?
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151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Ha cBuTep, mwanky v mapd U3pacxojloBasiv 555 I IepCTH, NIPHUEM
Ha AalKy VIO B 5 pa3 MeHblIe IepcTH, YeM Ha CBUTep, M Ha 5 1
Gosibine, yeM Ha mapd. CKOJILKO IMePCTH H3PACXOM0BANIA HA KadJ[0e
uzjlenue?

MOKHO JIH pPacnojOXKHThL 158 KHHUI HA TPéX NOJKAX TAK, UTOOLI
HA NepBOM MoJike GbLJIO HA 8 KHUI MeHbIle, UeM Ha BTOPOM, U HA
5 KHHUTI OoJiblle, YeM Ha TpeTher?

MosxcHo Jiv 59 GaHOK KOHCEPBOB Pa3JIOXHTL B TPU ANHKA TAK, YTO-
0Ll B TpeTheM OLUIo Ha 9 Ganok GoJbine, YeM B NIEPBOM, a BO BTO-
poMm — Ha 4 6AHKHM MeHBINe, YeM B TpeThem?

Ha oanom cajioBom yuacTke B 5 pas 6oJiblle KYCTOB MaJIMHBI, UeM
Ha apyrom. Ilocse Toro Kak ¢ NepBoOro yuyactTka nepecajuin Ha BTO-
poi 22 kycra, HA OBOMX YYACTKAX KYCTOB MAJIMHLI CTAJIO MOPOBHY.
CKOJILKO KYCTOB MAJIMHLI OBUJIO HA KAXWCIOM ydacTike?

Ba 9 u 110 TEUEHHIO PEKH TeIJIOXO/l HPOXOJAMT TOT YKe NYTh, UTO 3a
11 u nporus Teyenusi. Halyjure cobCTBEHHYIO CKOPOCTH TEIJIOX0J1A,
ecJIM CKOPOCTh TeUeHHS PeKH 2 KM/4.

ITo mocce WAYT iBe MAITUHLL € OJIHOM M TOM Ke ckopocThio. Eenun
neppasi YBeJIMYHT cKkopocTh Ha 10 KM/4, a BTOpasi YMEHLINHT CKO-
pocTh Ha 10 KM/u, To nepsas 3a 2 U HNPOHJET CTOJNILKO 3Ke, CKOJILKO
Bropas 3a 3 u. C Kako# CKOpOCTBIO MJYT aBTOMAallMHbI?

Cmapunnas 3adava. Iocnan yenosek H3a Mockrl B Bosoray m Be-
JIGHO eMY MPOXOJIMTEL BO BCSIKWAH Jlens 1o 40 éper. Ha cnepyiomuit
JieH b BeJiefl eMy GhUI TocJIa JIPYToi YeJIOBeK H BeJICHO €My MpoXo-
AUTH 10 45 BépeT B jieHb. Yepes CKOJBLKO JHe#d BTOPO#M JOMOHHT
nepporo?

Jlis pemonTa ImKoJLI NpuUOLIIa Gpurajga, B KOTOPOH OLLIO B
2,5 pasa GoJibllle MaJsipoB, 4eM IUIOTHUKOB. Bekope npopab BKIO-
YuJI B OpUrajly emeé yeTuipéx MajsipoB, a JIBYX IJIOTHHKOB Nepend
Ha Jipyroil od6LexkT. B pesynwrare mansipoB B Gpuraje oxkasalioch
B 4 paza GoJsblie, yeM IJIOTHUKOB. CKOJIBLKO MaJIAPOB M CKOJILKO
IJIOTHUKOB OBUIO B Opurajie nepBoHaualbHO?

(/s pabomur 6 napax.) B knacce yaures ... ygamuxesi. Orgonne-
HHe UMCNa JIeBOUeK K YHCIY Madbuukon panio 5 : 4. Ckonkko jie-
BOUEK H CKOJIbKO MAJILUHMKOB YUHTCS B Kiacce?

1) BuisicHuTe, KakHe UHMcJa, COOTBETCTBYIOLME CMBLICHY 3ajlauw,
MOMHO MOCTABUTL BMECTO MHOI'OTOUMS.

2) Ilpemioskute Jpyr JApYry 3akOHUYMTHL pellleHHe VISl OJJHOIO W3
HalJICHHBIX YHCE.

3) ObcyauTe noJiyueHHbIe OTBEThI.

B kopsupe 6L10 B 2 pasa MeHbIlle BUHOIpajia, uem B gimuke. [lo-
clie TOrO KAk B KOpP3UHy jo6aBuiiM 2 K, B He# cTajo BHHOrpaja
Ha 0,5 Kr 6osbiie, uem B simHKe. CKOJNLKO BUHOrpajia OLLIIO B KOp-
3HHe?
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162.

163.

164.

165.

166.

Opnuu apGys Ha 2 Kr Jierde, uem JApyroi, u B 5 pas Jerue, 4em Tpe-
Tui. [lepBuiii ¥ TpeTHit apOy3Ll BMecTe B 3 pasa TsiKelee, UeM BTO-
poii. Haliyiure macey kasxjioro apoysa.

B aByx Mmemkax obuio no 50 kr caxapa. Ilocne Toro kak U3 ojfHOro
Melllka B3siJii B 3 pasa GoJibllle caxapa, uemM M3 JApyroro, B HéM
ocTajdoch B 2 pasa MeHbIIle caxapa, 4eM B Jipyrom. CKoJILKO caxapa
OCTAJIOCH B KasKJIOM Memke?

IlocTpoiiTe B KOOPAAMHATHONH IJIOCKOCTH TOUKY, ¥ KOTOPOIi:

a) abciucca paBHa 3, a OpJIMHATA NPOTHRONOJIOMKHA abCIHCCe;
6) abGcncca paBHa —2, a oOpJIMHATA Ha eJIMHMILY GoJibIne;

B) abeinuecca pasua 1,5, a opjlMHATA HA QJIHHHILY MeHbINe;

r) a6cunucea paBHa 6, a OpAMHATA — [POTHBONOJIOKHOMY UHMCILY.

IlTocTpoliTe B KOOPAMHATHON IUIOCKOCTH oTpe3ok MN, 3nasi Koop-
JIAHATHL ero KoumoB: M (—1; 4) u N (2; —-2). Haitiute koopaunaThl
TOUEK IllepeceueHMsi 9TOro OTPe3Ka ¢ OChI0 X M ¢ OCBIO Y.

Hajijiure snauenue suipaskenusi —0,5(70 — 12a) — (8,4a — 14b) npu
a=-10, b=-6.

Cpannﬂ're C HYJ[éM 3HaAYeHHe BbIpaXKeHus: 1 5
17=- 17—
3 2 3 6
a) -3,62-1,7; B) 427 - 5335 N ———
64-62 1-23
6) (-2,88) : (-0,9); ) —— e) =
1+ 2;

C(DODMWMDVVITQ onpeaeneHne KOpHAa ypaBHeHus. AsngeTcs M YUc-
N0 7 KOpHeM ypaBHeHus: 6x = 42; 0x = 11; (16 — 2 - 8)x = 0?

YTO 3HAYMT pelnThb ypasHenue? Pewwdre ypaBHeHue: 6x =-12;
x—-2x-6=0; bx -4x=6 + x.

Kakue ypaBHeHUsI Ha3LIBAIOTCA PaBHOCUNLHLIMU? ChopMynupyiTe
CBOWCTBA ypaBHeHWiA. puBeaUTe NpPUMep YpPaBHEHUS, PaBHOCUIL-
HOro ypaBHeHmio: 5x —1=3; 0,2x=1,1; 3x - 4x + 6 =0,

Haitte onpepneneHue NUHERHOro YpPaBHeHUs C O[IHON NepeMeHHOMN.
MpuseauTe NpUMepsI.

B kakom Clly4yae ypaBHeHue ax =b nMeeT elMHCTBEHHbLIA KOpPEeHb;
nMeeT GECKOHEeYHO MHOI0 KOpHeRr, He umeeT KopHein? lMNpuseaute
NpPUMEpBL.
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CTATUCTUHECKUE XAPAKTEPUCTUKU

IIpxt uayueHHH yueGHON HArpY3KHM yuallMXcsi BbIJAGJNHJIHM PPYIITY
U3 12 cemuKIacCHUKOB. UX 1ONIPOCHIN OTMETHTH B OlIPejleJICHHBIN JIeHb
BpeMsl (B MHHYTaxX), 3aTpayeHHoe Ha BLINOJHeHHe JOMAIHero 3ajanusi
no anrebpe. [lonyunnu Takue JanHble:

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

HUmest 9T0T psJl JAHHBIX, MOMKHO ONPEJeNIHTh, CKONBKO MHHYT
B CPejlHeM BATPATHIIM Yyualljiecsl HA BHLIOJHEHHe JIOMAIIHEro 3ajlanusi
1o anreépe. JLjst 5TOro HaJ0 CIOMKHTEL YKazaHHbIe 12 uKcesn H cyMMYy pas-
JeJIATL Ha 12:

23+18+25+20+25+25+32+37+34+26+34+25:@

12 12 - 2n

Yueso 27, nosyyeHHoe B pesylibTaTe, HasbiBAlOT CPEOHUM aApupme-
MUYLeCKUM PACCMAaTPHBACMOTO PAJla YHCe.

CDGJUIHM apH(pMeTHYCCKHM psijia YHCeJl HasbiBaeTesl YacTHOe
OT JIeJIeHHSI CYMMBI DTHX UMCell Ha YHCIIO cllaraeMuix.

MBI HAINJK, YTO HA BLINOJHEHWE JIOMAITHEro 3ajlanus mo anreépe
yualuecsi 3aTpaTHIH B cpejaneM no 27 muu. IIpoBojs ananoruunbie
HabJIo/leHUs 3a DTOM I'PYINOA yuallMxcs, MOXHO MPOCHe/IuThb, KakoBa
OblJIa cpejiHsisl 3aTpaTa BPeMeHH Ha BBINOJHEHHe AOMAllHero sajlaHHsi
no anrefpe B TedeHHe HeJeNIH, CPABHUTHL CPEHIOW 3aTPATy BpeMeHW
Ha BLINOJHEHHE B Kakoi-nubo JleHlh JOMAIINUX 3ajlanMid 1o anrebpe
H PYCCKOMY SBBIKY M T. II. 3aMeTHM, 4TO JUIS CEePLEBHLIX BRLIBOJIOB
O 3arpy’KeHHOCTH YUalluXcs JOMAITHMMH 33JJaHHAMH HeoO0XOJAUMO BbI-
JIRJIATE JUIS HAOJIOJIeHUH 3HAUMTeNIbHO GONbIIyIo rpynny, uem 12 ue-
JIOBEeK.

Cpejinee apupMeTHYeckoe MpejicTapiasier coboif 10 3pavenHe BeJiu-
YHHBI, KOTOPOE MMOJIy4aeTesl, Korjla cyMMa BeeX HabJiojlaeMLIX 3HaueHHi
MBICJICHHO paclpejiesisieresl MOPoBHY Mesky e/IMHHIaMH Habojienus.
Hanpumep, BLIUHCIHMB cpe/lHee apu(MeTHUecKoe Y/0eB MOJIOKa, MOJy-
UeHHBIX 34 CYTKH Ha Gepme OT BceX KOpPOB, Mbl HAWIEM TOT YO, KOTO-
PuI# nonyurau Okl Ha (pepMe B DTH CYTKH OT OJ[HOH KOPOBLI, eciH Obl BCe
KOPOBBLI JIaBAJIM OJ[HHAKOBOE@ KOJHYECTBO MOJIOKA, T. €. HAHAEM cpejue-
CYTOUHBLIA Y/IOW MOJIOKA Ha (hepMe OT 0JIHOH KOPOBLI. AHAJOIHYHO HAXO0-
JUSIT CPeJIHIO YPOXKaHHOCTEL NIIIeHHIE ¢ 1 ra B paiioHe, cpefiHIO0 BLIpa-
0oTKY pabouero OpHrajikl 3a CMeHy ¥ T. II.



BaMeTHM, UTO MHOI/IAa BhIUUCIEHHe CPeJHero apu(pMeTHYeckoro He
JlaéT nosiesoi uugopmanuu. Hanpumep, HeuesecooGpazHO HCIIOJBL3O-
BaTh B KavecTBe 0G00IMAIINEro MoKa3aTesi CPeJHI0 YPOKAKHOCTH 3ep-
HOBBIX ¥ 6aXUeBKIX KYJLTYP B ()epMEpPCKOM XO03siiicTBe, CPeJINMil pasmep
00YBH, KOTOPYIO HOCST YUAIUAEcs] MIKOJLI.

B paccMoTpeHHOM NpHMMepe MbI HAIIJIM, YTO B CPeHEM yualiHecs
3aTPATHJIM Ha BBINOJHEHHe JIOMAlIIHero 3a/laHusi 110 ajiredpe no 27 MUH.
OjlHAKO aHaJIU3 NPHBEAEHHOIO0 psijla JlaHHBLIX [OKa3biBaeT, UTO BpeMsi,
3aTpaveHHoe HeKOTOPHLIMH YUYalllHMHCSI, CYIIeCTBOHHO OTIHYaeTcs OT
27 MuH, T. e. oT cpejiiero apudmernueckoro. HanGosuinuii pacxoj pa-
Ben 37 MuH, a HauMenbIHi — 18 Mun. PasnocTs Mexxay nauGoNnLImAM
M HAaMMEHBLIIUM PacxXojioM BpeMeHH coctaBiser 19 mun. B sTom cinyuae
I'OBOPAT, UTO pasmax psijla pagen 19.

Pazmaxom pfAja YMcesl Ha3bIBACTCH Pa3HOCThL MEXXJY HauboJb-
UM W HAMMEHBIIHUM U3 9THX Uuce.

Pazmax psijia HaXo[AT, KOr/la XOTAT ONpPeJIC]IUThL, KaKk BeJHK pas-
6poc nanupix B psjy. IlyeTh, nanpumep, B TeuenHe CyYTOK OTMeEUaJIH
Kajk/JILIi uac TeMIlepaTypy Bosjyxa B ropoje. Jlins nonyuennoro psijia
JIAHHBIX TIOJIE3HO He TOJILKO BEIYHMCIIMTE CpejiHee apudpMeTHUecKoe, 1oKa-
3LIBAIOIIEE, KAKOBA CpeJIHeCYTOUHAs TeMllepaTypa, HO M HAWTH pazMax
psjla, XaparTepuayiomui KoJefanue TeMIepaTyphl BOBAYXA B TeUeHHe
DTHX CYTOK.

Ilpn anaiuse cBeJIeHHI O BpPeMeHH, BATPAUCHHOM CeMHKIACCHUKA-
MM Ha BBIIOJIHEHHe JIOMAIIIHero 3ajlanusd 1o ajareépe, Hac MOI'YyT MHTepe-
COBAThL He TOJBLKO cpejiHee apH(MeTHUeCKOoe H pasMax I0JIVUeHHOro psijia
JlaHHBIX, HO Y JIpPYI'He lloKazaTesu. UHTepecHo, HAllpuMep, 3HATh, KaKOH
pacxo)i BpeMeHH SABJSeTCS THIHUYHBIM JUIS BBIJICJIGHHOH IpYNINLI y4ya-
IUXCcs, T. €. KaKoe YHCJIOo BeTpevaeTcs: B psly aHHLIX yaie Bcero. He-
TPYZIHO 3aMETHTL, UTO TAKHM YHCIOM siBisieTest yneio 25. I'osopar, uto
yuesno 25 — Moda paccMaTpUBaeMoro psijia.

Mojioif pajila Yucesl HasBIBACTCS YHCJIO, KOTOPOE BCTPEYACTCSI
B JIAHHOM DSy Hale JPYyrux.

Psji uMcen MOMeT MUMeThL 0oJiee OJIHOM MOJLI, a MOMET He MMeTh
MoOJILI coBceM. Hanpumep, B psajy unceli

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

JiBe MOJIEI — 9TO unesia 47 W 52, Tak Kak Kakjjoe U3 HUX BCTpeuaercs
B pAJly 110 TPH pasa, a OCTaJbHLIE UHCJIa — MeHee TPEX pas.
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B psapy uucen
69, 68, 66, 70, 67, 62, 71, 74, 63, 73, 72

MOJIbl HET.

Mojiy psijia JJAaHHBIX OOLIUHO HAXOASAT, KOIJlJa XOTST BBISIBUTHL He-
KOTOPEIH THIMYHEIH ToKasaTelnh. HanmpuMep, eciid MaydaloTes JaHHbIe
0 pasMepax MY)KCKHX COpOUeK, NPOJaHHBEIX B ONpe/eNSHHLIA JeHb
B VHHBepMare, To Vio0HO BOCIOJL3OBATLCS TAKHM IOKasaTeleM, Kak
MOJIa, KOTOPLIH XapaKTepH3yeT pasmep, NOJL3YIOIMHcs HanGoJbLIIHM
crupocoM. CpejiHee apH(pMeTHUeCKOe B 9TOM ciiyuae He JaéT HoJe3HOM
nHgopMaiuu. Mojia sipiisiercsi HauGoJiee IIPHEMJIEMBIM IIOKa3aTeJleM 1Py
BBISIBJICHMH pachacoBKU HEKOTOPOr'o ToBapa, KOTOPOH OTHAKT Hpeiinoy-
TEHHE MOKYNATENH, [eHbl Ha TOBAP JAHHOrO BHJIA, PACIIPOCTPAHBHHON Ha
pLIHKe, W T. II.

Pacemorpum em@ npumep. [lyeTh, npopeisi yusT jeraieii, uaro-
TOBJICHHEIX 3a CMeHY paGouMMH OJIHOW GPHMrajikl, HOJYUHIN TAKOH P
JIAHHBIX:

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

Hajiném ans "Hero cpejinee apupMeTHueckoe, pazmax M mMoay. Jlis
DTOI0 YAOOGHO NMpeBAPHTENILHO COCTABHTL W3 NMOJNYUYEHHLIX JAHHBIX yno-
padouenHblil pad wucen, T. e. TAKOH PSJi, B KOTOPOM Kadkjioe 1ocJiej[yio-
miee YUCJI0 He MeHbIne (Mian He Gonbine) npeasiaymero. [lonyuum

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

Buluncium cpejiiee apHpMeTHUECKOe:

35-2+36-8+437-4438.3+439.4_ 776 _ oo
21 21 :

Paszmax psapna pasen 39 — 35 = 4. Mojia jannoro psijia pasna 36, Tax
Kak uucjo 36 uaine Bcero BeTpeuaeTcsi B 3TOM psAY.

Hrak, cpepusia BelpaGoTKa pabouMX 3a CMEHY COCTABJIAET IPUMEPHO
37 nerajiei; pasjimume B BoIpaboTKe paGoumx He [PeBOCXOJIMT 4 JeTane;
THNHYHON siBAsieTcss BhipaboTKa, paBHasi 36 JeraisaM.

Cpefinee apu@MeTHUeCCKOe psijla UMce) MOMXeT He coBnajaTh HU
¢ OJIHAM M3 YHCeJI Psijla, & MOJIA, eCJIH OHA CYIIECTBYeT, 06sI3aTeNLHO COB-
najaert ¢ JAByMsi wiu Oosee uucinamu psina. Kpome Toro, B oTiaHumue ot
cpejiHero apuMeTHUECKOro MOHATHE «MOjla» OTHOCHTCS He TOJBLKO K UM-
CJIOBBIM JlaHHBIM. Hanpumep, nposejsi olpoc yualiMXcsi, MOMCHO I0JY-
YHUTL PsiJi JAHHBIX, MOKA3LIBAIOIIMX, KAKHM BHJOM CIOpPTA OHHM IIpej-
NOYHMTAIOT BAHMMATHLCS, KAKYI0O M3 DPasBJIeKaTe)bHBIX TeJeBH3HOHHBIX
NpoOrpaMMm OHM CUMTAIOT Hauboliee HHTepecHoi. Mool GYIYT CIYIKHTE Te
OTBETHl, KOTOpLIE BCTPEUaloTesl ualle Beero. JTHM M OOBLACHAETCS caMo
HaszBaHMe «MOJias.




Takue XapaKTepHMCTHKH, K4aK cpejlHee apu(MeTHUecKoe, pasMax
M MOjla, HAXOMAT IPUMEHeHHe B cmamucmuke — HayKe, KoTopas 3a-
HUMAOTCS MOJYYeHHeM, 06patoTKON M AHAJIM30M KOJHYCCTBOHHEIX JIaH-
HBIX 0 PpazHoo0pPasHbLIX MACCOBLIX SABJICHHMSAX, MPOUCXOJSANIMX B IIPHPOJIe
u obmectie. CIIOBO ¢CTATHCTHKA» INPOUCXOJMT OT JIATHHCKOrO cJioBa
status, KOTOpoe 03HAUAET ¢COCTOSHUE, N0JIOXKeHHe Bellleiis . CTaTUCTHKA
M3YUaeT UMCJIeHHOCThL OTAe/bHBLIX I'PYII HACeJIeHUs CTPaHbl U eé peruo-
HOB, IIPOM3BOJICTBO M INOTpebJiieHue PazsHOOOPA3HBIX BHOB IPOAYKIHMH,
NIepeBO3KY I'PY30B H IACCa’KHPOB PasJIMUHLIMH BHIAMH TpaHCIOpTa,
NPHPOJIIBIC PeCYPEhl W T. 1. PesyJibTaThl CTATHCTHYCCKHX HCCIIeloBallHi
IMHPOKO MCIOJNBL3YIOTES JUISI NIPAKTHYCCKHX W HAYUHLIX BBLIBOJIOB.

YnpaxHeHus

167. Haiijure cpejliee apu(MeTHUCCKOe W pa3MaX Psijla YHcel:
a) 24, 22, 27, 20, 16, 31; B) 15, 17, 19, 25, 17, 15;
6) 30, 5, 23, 5, 28, 30; r) 40, 35, 30, 25, 30, 35.

168. Haiinure cpesHee apupmMeTHUeCKOe, pazMax M MOJAY psijla uMce:
a) 32, 26, 18, 26, 15, 21, 26;
6) 21, 18,5, 25,3, 18,5, 17,9;
B) 67,1, 68,2, 67,1, 70,4, 68,2;
r) 0,6, 0,8, 0,5, 0,9, 1,1.

169. Hajiure cpejilnee apupMeTHUCCKOe, pasMax W MOJIY psifia YHces:
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 M3MEHHMTBLCS pa3sMaxX M MoJ/la psijla UHcel, ecliu:
a) JIONOJHUTHL ero YUCJIOM, IPEeBOCXOASIIUM BCe oCTaJIbHbIe;
0) BBLIYEPKHYTH M3 HEro YUcJio, MeHblllee BeeX OCTaJIbHBIX;
B) JOMOJHHTHL €ro YHCJIOM, PABHBIM HauOOJbLIIEeMY H3 YHcen?

171. B Tabnuie nokasaH pPacxofl HJIEKTPOIHEPrdH HEKOTOPOH ceMbEH
B TeueHHe roja:

Mecan I oo Imv| v | vVi|viVI|IX | X | XI | XII
Pacxox

snex'rplganepmn, 85|80 |74|61|54|34|32|32|62| 78| 81|82
KBrT - 4

Haijijjure cpenmii eyxxeMecSUHBIN pPACXoJl DJIEKTPOBHEPIMH 9TOMH
ceMbEi.
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172. B Tabuuue npuMBejedbl JaHHBIe O [Pojlaxke B TEUCHHMe HeJlesIM Kap-
TO(eIs, 3aBe3EHHOI0 B OBOLIHYIO HAJIATKY:

Jlens Hepew Ia Br Cp Yr Iir Co Be
Foamectso 275 | 286 | 250 | 200 | 206 | 315 | 325
RApPTOQeNs, kI

CronbKO Kaprodessi B CpejlHeM [PojlaBalid eXeJHeBHO B DTy He-
Jlenio?

173. Cpejiee apuMeTHUECKOe psijla, COCTOSIINErO M3 JCCSATH YHCe,
paBHo 15. K sromy psiny npunucanu uncno 37. Hemy paBHO cpej-
Hee apu(pMeTHUeCKOoe HOBOTO psijla uncen?

174. Cpejnee apupMeTHUecKkoe psijia, COCTOSINENO M3 JEBATH YHCeN,
pasHo 13. U3 sToro psijla Beidepkuyiu uucio 3. Uemy pasno cpej-
Hee apuMeTHYECKOe HOBOTO psijia ancen?

175. B papy uncen 2, 7, 10, , 18, 19, 27 oxHo uHCI0 0OKA3ANOCH CTED-
TeiM. BoccranoBuTe ero, 3nasi, 4To cpejee apupMeTnYecKoe aToro
psijia ances pasno 14.

176. (/laa pabomet e napax.) B psany uucen 3, 8, 15, 30,  , 24 npony-
meHo ojHo uucyio. HaljuTe ero, eciu:
a) cpejiHee apH(pMeTHYeCKoe psifia pasno 18;
0) pasmax psja pasen 40.
1) Pacupejesiute, KTO BBINOJIHSIET 3ajlaHle a), a KTO — 3ajia-
HHe 0), U BBLIIIOJIHUTE HUX.
2) IlposepkTe JPYT ¥ APYra NpaBHILHOCTE BLITOJHCHHS 3alaHus.
3) OGeyaure, moueMy B 3aJlaHMM 0) MOJYUYAlOTCs JBA OTBETA.

177. B rabnuie mokasaHo UHCJIO JIeTalieil, H3rOTOBJIEHHLIX 34 CMEHY pa-
GOUMMM OJIHONH OpHIrajbl:

No Yucno Ne Yucno
n/n Damuins JeTanel n/n DaMuIHs nevanclt

1 Upanos 38 o Ceménon 45

& Jlazapen 42 8 Jlyxun 42

3 Hnnun 36 9 Anjpeen 40

4 Bepesxknon 45 10 ITonos 47

5 Eropos 418 11 Cypros 39

6 Ilerpon 45

Jlns npejicraBiiennoro B TaGJHIE pAja Ydcesl HaWjUTe cpejiiee
apu(MeTHUecKoe, pazMax H Mojay. KakoB CMEICK KajsK/JOro U3 HTHX
noxkasaresnei?



178.

179.

180.

181.

182.

183.

Ha copeBHOBaHMAX 110 (PUI'YPHOMY KATAHMIO BLICTYIIEHHE CIIOPT-
cMeHa ObUIO OLIeHeHO CJIeAYIIMMH faJiaMu:

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

JUisi ONyYenHoro psijia Yucell HaijiuTe cpejiiee apH(pMeTHIECKOe,
pasMax M Mojly. YTo XapaKTepusyeT KaXK/bli W3 HTHX IOKazaTeliei?

B arrectate 0 cpejHeM 00paz’oBaHWM Y UETHIPEX Jpy3eil — BEI-
NYCKHHKOB HIKOJLI — OKA3aJIuCh CIIeYIOIHe OLeHKH:

WUneun: 4, 4, 5, 5, 4, 4, 4, 5, 5, 5, 4, 4, b, 4, 4;

Ceménon: 3 4, 3, 3, 8 3, 4,3, 3, 3, 3,4, 4, 5, 4;
Tlonou.5,5,5,5,5 4 4,5,5,5,5,5 4, 4, 4;
Pomauon.334444434445344.

C KakuM cpelHUM GajlJIoM OKOHUMJI INKOJY KaXKAblid M3 aApysei?
Vrkakure HaubGosiee THIWUUHYIO JUIS KasKJOrO M3 HHUX OIEHKY B
arrecraTe. Kakue craTHCTHUYECKHE XaPAKTEPUCTUKH Bhl MCIHOJIL30-
BaJIM NpH oTBeTe?

B (epMepckoM XoasHcTBe OTBeJ@HBI N0J{ NINeHUILY TPH YyYacTKa,
0IMAAM KoTophix paBubki 12 ra, 8 ra m 6 ra. Cpejusisi yposxai-
HOCTL Ha NepBoM yuacTke coctaniasier 18 1 ¢ 1 ra, na BTOpoM —
19 m ¢ 1 ra, Ha TpetheM — 23 1 ¢ 1 ra. Yemy paBHaA cpejHss ypo-
JKAWHOCTH MIIEeHHIILI B 3TOM Xo3siiicTBe? MoOKHO JIM HAWTH cpefl-
HIOKI YPOXAUHOCTHL IIIEHHUIlbI, BLIUMCIMB cpejiHee apudMeTHue-
croe yhcen 18, 19 u 23?7

IlpoBensi yuér urcna GpakoBaHubIX Jetasei B 10 smukax ¢ ogquua-

KOBBLIM YHCJOM JleTaJied, MONYYHJIH CHeAYIOMHA psjl JaHHbIX:
1,2,2,8,1,0,2,1, 8, 2.

Haiijure ans sToro psaja cpejiHee apudMeTHUecKoe, pasMax

U Moy, Urto XapakTepusyerT KadkIbIi M3 DTHX lOKazaTenen?

Kaskapiii u3 24 yuacTHHKOB COPeBHOBAaHMI 110 cTpesibbe 1pon3Bé
110 JlecsiTh BhIcTpesioB. OTmeuasi BCSAKMH pas uHCHO NoNajlaHui
B I@Jb, TONYIHIA CACAYIONMMHA Psijl NaHHBIX:

6,5 5,6,8,3,7,6,85,4,9,7,7,9,8,6,6,5, 6,4, 3,6,5.

HajiguTte ans sToro psiia pazmax 1 Moay. YTo xapakTepusyeT Kax-
JbIA M3 DTHX NoKaszaTesien?

B rabnuie 3anucanbl peayJibTaThl €Ke/IHeBHOIO U3MEpPEeHHUs B 110J1-
JleHb TeMIlepaTyphbl BO3/lyXa B TeueHHe NepBOH JileKajbl MapTa:

Yueno Mecsna 1 2 3 4 5 6 7 8 9 10

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

HaiiiuTe cpeinioio TeMIiepaTypy B NOJIJIeHEL B 9Ty Jiekaay. CocTaBh-
Te TAGJIMILy OTKJIOHEHHH OT cpejlHeil TeMIlepaTyphl BO3/lyXa B IOJI-
JIeHb B KasK/IbIH M3 JIHeH JIeKaJibl.
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184. (3adava-uccaredosanue.) CpejlHUH BO3pACT COTPYJHHKOB OT/leJia

185

KOMIIBIOTEPHONH BEPCTKH, B KOTOPOM pabotaiu 12 uesioBek, cocTaB-
st 30,5 ropa. ITocse Toro kak U3 oT/iesia YBOJMICS JBajIlaTHIeT-
nuii OJier ¥ Ha ero Mecto npuimén Uroph, cpeiiinii BO3pacT COTPy/l-
HHKOB OT/leNia cTas cocTannsiTh 31 roj. Cronnko ser Uropio?

1) Brickaxcure npejiosioxenne o sospacte Uropsi.

2) HaitauTe 1nepBoHAUAJLHYI0 CYMMY BO3pacToB COTPYJHUKOB
oTena.

3) OGoanaums Bospact MUropsa yepes x (Jiet), HaijiuTe, Kakoi cra-
Jia CYyMMa BO3pacToB COTPYAHHKOB OT/iea.

4) BripasuTe uepes x, KAKMM CTaJl CPeJIHNH BO3PACT COTPY/IHUKOB
oTjena.

5) CocraBbTe ypaBHeHHMe M pellUTe ero.

6) IToaTsepiHioch JIM Ballie Npejnosoxkedre o Bozpacre Urops?

Kuury B 296 cTpanuii yUeHHMK NPOUYNTAN 3a TpU ausd. Bo Bropoi
JleHb oH npounrtan Ha 20% OoJibile, yeM B [IepBbLIA, a B TpeTHH —
Ha 24 cTpaHWIel DOJbINe, YeM BO BTOpo#. CKONBKO ¢TpaHMIl NMpo-
YUTAJ YUYCHHK B NEPBLIA Jens?

PaccMoTpHM eIé ojiHy CTATHCTHUYECKYIO XapaKTepHCTHKY.
Hauném ¢ npumepa. B rabnuue nokasan pacxojl dDJIEKTPOdHepPruM

B STHBApe MXHUJIbIaMH JIeBSATH KBapTHP:

HoMep KBapTHPH 1 2 3 4 5 6 7 8 9

Pacxof anexTpo-
OHeprHH, KBT - 1 85 64 78 93 72 91 72 75 82

JOCTABMM M3 JIAaHHLIX, IPHBEASHHEIX B TabJHILe, YIIOPANOUCHHEIN PSJ:
64, 72, 72, 75, 78, 82, 85, 91, 93.
B nosiyueHHOM YHOpPSI[IOUEHHOM Psjly AeBsiTh uMces. HeTpyjHo 3a-

METHTb, YTO B CepejilHHe psjla PAcloJIOeHOo Yucsio T8: cieBa oT Hero 3a-
IMHCAHO YeThIpe YHCJIa M clipaBa YeThkipe YHcia.

T'oopsiT, uTo YKcno 78 sipansieTcsi CPpeAMHHLIM YHCIOM, HIH, HHa4e,

Meduanoil, pacCMaTPUBACMOr0 YIOPSIOUCHHOro pafia uncen (0T JaTHH-
CKOro clioBa mediana, KOTOpoe 03HAUAeT sCpejiHees ). DTo UMCIO CUNTA-
10T TaK3Ke MeJIHAaHOH MCXOJHOTO psijia JaHHbIX.



[IpuBeném Teneps jpyroi npumep. Ilyers npu céope lanHbix o pac-
X0Jle DJEKTPOIHEPIHM K YKA3aHHBLIM JIeBATH KBapTHPaM JIOOABHIM elé
pecsaryo. Tonyannn Takyio Tabuuigy:

Homep KBapTHpH 1 2 3 4 5 6 7 8 9 10

Pacxojl sJIlekTpo- ¢ B
oHEpriH, KBT - 4 85 64 78 93 72 a1 72 75 82 | 83

Tak ke Kak B NepBOM cJiyuae, NpPeJCTaBUM IOJNYUYeHHLICe JaHHLIe
B BHJIe YIIOPSAJIOYeHHOI'0 pdajia YHCe:

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

B »TOM UHCI0OBOM PSJY YETHOE YHCIIO YWICHOB H MMEIOTCS JIBa YHCIa,
pacnoJyiokennnie B cepejinie psaja: 78 u 82. Haiijiém cpeiee apudMeTH-

78 + 82
2

YyecKkoe HTHX YHCe: = 80. Yncno 80, ne apissch 4jienom psja,

pasféuBaeT HTOT psijl Ha JIBE OJIHHAKOBLIC 110 YHCICHHOCTH IPYIINLI — cJie-
Ba OT Hero HaxoJ#dATcHd HATHL YWIEHOB psfjla U clipaBa TOXe NATH YWIeHOB

psijia:

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

ToBopsiT, UTO MeAMAHOH PACCMATPHMBAEMOro YIOPSJOUeHHOro Ppsija,
a TAKKe MCXOJIHOrO psijla JaHHLIX, 3allMCAHHOI'O B TaGJMILe, SIBJISIOTCH
qucyo 80.

MejHaHnoi yHOPSIIOUEHHOTO psijia uucesl ¢ HeUETHBIM UMCIOM
YJIeHOB Ha3blBaeTcs UMCJIO, 3allMCaHHOe Ilocepe/ilnHe, a Me/ina-
HOM YNOPSJIOYEHHOI'0 psijla YMcell ¢ YETHLIM YHCJIOM YICHOB Ha-
3pIBaeTCs cpejlHee apH(pMeTHYeCKoe JIBYX YHCeJ, 3allHCAHHBIX
nocepejuHe.

Mejinanoi MPOH3BOJILHOTO psijla YHceJl Has3epiBaeTcsl mejHana
COOTBETCTBYIOIIEro ylopsjloueHHOro psajaa.

Eciiu B yHOPSJIOUCHIOM YHCJIOBOM PSIIY COJIepXKUTEst 2n — 1 ulienos,
TO MEJIMAHOW psifia SIBJsIeTCs n-i uiel, Tak Kak n — | 4JenoB CTOHT Jio
n-ro wieHa u n — 1 ujieHoB — nocje n-ro wiena. Eciu B ynopsijloueHHOM
UHCIIOBOM PSIJIY COICPIKUTCS 2n WJIeHOB, TO MeJIMAHOM sBJIsieTcsl cpejiiee
apu(MeTHUeCKoe UWJICHOB, CTOSIIMX HA n-M U 72 + 1-M MecTax.

B kadJioM M3 pacCMOTPEHHBIX BBIIIE NPHMEpPOB, ONpPEJRJIUB Me-
JIHaNy, MBI MOJKEM YKasaTh HOMepa KBapTHP, JUISl KOTOPLIX Pacxoj| HJieK-
TPOYHEPIrMH >KWJIBIAMHM IIPEBOCXOJIUT CPEJHHHOe 3HAUYeHHe, T. e. Me-
JIHaHY.
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Pacemorpum ené npumep. HMapectno, uro 34 corpyjHUKa otjena
HpUOOpeNIH aKIMH HEKOTOPOIre akiMoHepHoro obiecrsa. /[lanabie o uuc-
e aknuid, NpHOGPeTEHHLIX COTPYJHHKAMH, Npe/cTaBiedbl B BHJe Clle-
JIYIOITEro Yropsjiouennoro psijia:

2,22,223838,..344,..,4100.
12 pas

s i
16 pas
Haiiném menuany sroro paja. Tak xkak Bcero B paay 34 uumcia, To
MejiuaHa paBHa cpejiHeMy apupmernueckomy 17-ro u 18-ro wienos, T. e.
paBHa
—5 = 3,5.

Briuucnsisi cpejiiee apup)meTHuecKoe HToro psja, HaHJIéM, 4To OHO
NPUGIHIKENHO paBHO 6,2, T. . B CPeJIHEM COTPYJIHHKH OT/e)Ia IIpruodpe-
JIM TIPUMEPHO 10 6 AKIAI.

MBI BHAMM, UTO B JIAHHOM CIIYYae MeJ[MAHA JIYUIC OTPASKAET Peaih-
HYIO CHTYAI[HIO, TAK KaK HOJOBHHY BCeX COTPYAHHKOB COCTABJISIIOT Te,
KOTOpbIe pHoOpesid He Gojlee 3 aKIHH.

Boobine cpejiee apupMeTHuecKkoe 3aBUCHT OT 3HAUCHHH BcexX ulie-
HOB B VIIOPSIIOUCHHOM PAJY JAaHHLIX, B TOM YHCJe H OT 3HAUCHHH Kpaii-
HHUX YWICHOB, KOTOPLIe YacTo OLIBAIOT HAMMeHee XapaKTepHLIMH JUIS pac-
CMaTPHBACMON COBOKYIHOCTH JanubiX. [looToMy npu anaiuse JanubIX
CBeJICHHSI O cpejlHeM apH(MeTHUEeCKOM YacTO JIONOJHSIIOTCS YKazaHHeM
Me/IMaHbI.

Takue nokasatesnu, Kak cpejHee apH(pPMeTHUECKOEe, MOJA U MejHa-
Ha, MO-PAZHOMY XapaKTepPH3YIOT JIAHHBIe, MOJIYUeHHBIC B Pe3yJbTaTe Ha-
Gmiojienmit. [ToaToMY Ha NpakKTHKE NPY aHAJIA3e JIAHHKIX B 3aBHCHMOCTH
OT KOHKPeTHOW CHTYAIIMHM MCIOJBL3VIOT KaAKOH-JIM60 M3 HTHX IMoKasate-
Jieit, ubo ABa M3 HHUX, JIHOGO ja)ke Bce TPH.

YnpaxHeHus

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

187. HaiiiuTe cpejiHee apu@MeTHUECKOe M MeJHAHY Psjla uHce:
a) 3,8, 7,2, 6,4, 6,8, 7,2; 6) 21,6, 37,3, 16,4, 12,6.

WazBecTHO, UTO pAA AaHHLIX COCTOMT M3 HATYPAJLHBIX YHces. Mo-
JKeT JIA JUIS HToro psjia 6uITh APOOHEIM YHCIOM:

a) cpefHee apH(p)MeTHUECKOe; B) pasmax;

6) moxa; r) mepnana?
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189. B Tabuuie NOKa3aHO YHCJIO M3JAENHH, M3IOTOBJIEHHBIX 3a Mecsiy

wieHaMHu Opurajbi:

lff;] DanHIHA uz:::i‘:ﬁ ;fu damuans uf:;:f;:n
1 Aunronon 185 7 Ksurko 178

2 Acrapren 194 8 Jlazapen 149

3 Bapauos 179 9 Ocoxun 156

4 Bobros 185 10 Prutos 185
b Bacunnen 136 11 Cyxon 168

6 Eropos 158

Hajiure MeMany »Toro psjia JaHdbIX. ¥ KOro U3 4ieHoB GpUraibl
BbIpatoTka 3a Mecsl] Obiia GoJbie MeAHaHbl?

190. B Tatuuie nokasano, CKoJILKO aKIHI OJIMHAKOBONH CTOMMOCTH He-
KOTOPOro aKIIMOHEPHOTo of11ecTBa IPHOOpesIH COTPYAHHKY OTjieia:

n}/éﬁ DanHIHg ;gf:: r':f:n DamMuIHsI ;"g::g
1 Acrtaxosa 5 9 Mypasnén 1

2 Boapon 4 10 Hukonaena 4
3 Bosikos 10 11 Ocurnon 12
4 Epun 3 12 ITasnon 6

5 Hnnun 2 13 Ilerpona 8

6 Kyaurosa 10 14 Paiikon 10
7 Jlasposa 25 15 Tumodeen 2

8 Muxaitnon 3 16 déopon 4

191.

192.

Haiijjure mMemany 9Toro psijla JIannbix. ¥ KOro M3 COTPYJHHKOB
oT/lesIa YKCJIO NPHOOPETEHHBIX AKIMA He NPEeBOCXOAUT MeAHaHy?

IlopcunTas UnCsIoO COPHBIX CeMAH B 15 NaKeTHKAaX ¢ ceMeHaMu, 110-
JIYUMJIM TAKHe JlaHHbIe:

0,1,1,1,2,1,2,3,5,4,5,0, 1, 6, 1.
Jis npejicTaBIeHHOrO psijla IAHHBIX HaljuTe cpejlHee apH(MeTH-

Yeckoe W MejiMany. UTo XapakTepHayeT KasKIbii U3 HTHX Nokasa-
Tenen?

Ormeuasi BpeMst (¢ TOYHOCTLIO IO MUHYTEI), KOTOPOE TOKapH GpHra-
JIBI 3ATPATHIIA HA 06paboTKY OJIHOM JIeTANH, TOJNYUNIN Psifi AaHHBIX:

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

Jis mosiyueHHOro psjia JIaHHBIX HAWJHTE pasMax, MOJy M Mejua-
Hy. O6LACHATe NIPAKTHUYECKHH CMBICJ STHX IOKasaTeJiei.
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193. B oprasusaiuy BeJIM eXeJlHeBHLIM YUST [OCTYIUBIIMX B TeueHHe
Mecsila nuceM. B pesysipraTe HOJYUMIIM TAKOH PSiJi IAHHBIX:

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.

Jlns monydeHHOro psja JAaHHBIX HalJIATe cpejHee apAdMeTHUe-
cKoe, pasMax, Moily U Meauany. KakoB npakTHYeCKHIA CMBICI DTHX
noxasareJsiei?

194. CpaBuuTe 3HauUeHUs BuipaXkeHuit 12a — 5b u 8a — 2b npu a = -3,5,
b=12,6.

195. PemuTe ypaBHeHHe:
a) 6(y—1)=9,4-1,7y; 6) 3(2,4 - 1,1m) = 2,7m + 3,2.

Y10 Ha3LIBAETCH CPEAHUM apudMeTUYecKUM paaa umcen? Moxer Jin
cpefiHee apudMeTUYecKoe psa YMcen He COBMaaTh HU C OfIHUM U3
yucen psjga?

YT0 Ha3bLIBAETCA Pa3sMaxoM psaa uyucen?

Y10 HasbiBaeTcs MOLOW psfa uvcen? Jlioboh nu psii yucen umeert
Moaly? MoXeT Niv paj yucen umetb 6osiee oaHON MoALI? MoxXet nn
MOMAa Psi/ia YMcen He COBMNaiaTh HU C OJIHUM U3 uucen psina?

Y710 HasblBaeTcsl MeAuaHol paaa yucen? Moxer nv MeguaHa psiga
yucesl He CoBNaaTL HU C OHUM M3 yucen psga? Kakoe Yueno sens-
eTCH Me[IMaHoM YNops0o4eHHOIro paaa, cogepxawero 2n — 1 yucen?
2n uacen?

,HM mex, KMo xoxem 3Hamb OoavuLe

B xyjpookecTBeHHO# JIMTepaType BaM, BEPOSITHO, IPHXOAMIIOCH
BCTPEUATHLCS ¢ HOIPUBLIUHLIMH e/[HHUIAMH uaMepeHus. Tak, Hanpumep,
B kHure Miwons Bepna «Jletn kanurana ['panTa» untaem:

e «IJT0 OBl SAOMPY — TI'HIAHTCKHMH MXYpaBih aHIVIMHACKUX KOJOHWHA.
ITa NTHIA NATH (PYTOB POCTOM, € YEPHBIM IMAPOKUM KJIIOBOM KOHH-
YecKo# (pOpMBI, 3a0CTPAIOIMMCA K KOHILY, B JUIHHY OH HMEJI BOCEM-
HAJIIATE JIOHMOB»;



¢ «Bo Bpemsi npodHOro mnaBanus sixta ¢Jlynkaus 1o-

KaszaJla CKOpPOCTbH B CeMHAaJIllaTh MOPCKHUX MHJIb

B Yacs»;

¢ «PobGepr yzuai, uTo cpejiusisi rojloBasi TeMIepaTypa

B npoBuHIMM BukTOopus jocturaer +74° no dapen-

IrefTy».

Jlisi Toro uTOGLI HTOT TeKeT OLIJI NOHSITEH, HAajo
3HaTh, KAK YHNOMSHYTHIC 3Jlech CJIMHHIILI M3MepeHus,
BhIpaskaiolue NpubJIHKEHHBIe 3HAYEHHUS BEeJIHUMH, CO-
OTHOCATCS ¢ IPUBBLIYHBIMM JUIS BaC eJIMHUILAMH.

ATO COOTHONMICHHE BRIPANKACTCS CAEJYIONMMI (POPMYJIIAMHA:

b= 30,48a, rie a — junHa B pyTax, b — cOOTBETCTBYIOIAA JUIHHA
B CAaHTHMeTpax;

1=2,54m, rjie m — jaiuuHa B jJloMmMax, [ — JUIMHA B CAHTHUMeTpax;

p = 1,853m, rjpe m — paccTossnie B MOPCKHX MHJISIX, p — PaccTos-
HHE B KWUJIOMETPax;

di= 5(f - 32)

9
TeMnepatypa B rpajycax Ileancus.

BLINONHUB pacuéThl, Hai/IéM, UTO B IPHBEJEHHOM TeKCTe
b=230,48 -5~ 152 (cm); p=1,853-17= 32 (km);

1=2,51- 18~ 46 (cm);  c= 222 < g0,

3aMeTHM, YTO NPH BLINIOJIHEHHH BLIYHCJICHHH YAO6HO MOJNL30OBATLCS
KaJILKYJIITOPOM.

3uauuT, B kKuure Xionst Bepua peus HAET o caejiyIONHUX NPHOIHIKEH-
HBIX 3HAYEHUAX BeJIMUMH. Bricora skypapiasi pasua 1,5 M, a Jyimna ero
rimoa — 0,5 M. dxTa «Jlyukans» mia co ckopocThio 32 KM/4, a cpejiHe-
rojlopasi TeMnepaTypa B npoBuHIMM Burropus Onuia paua 23° Henscus.

ITpuBejiéM npuMep UCNONL30BAHKS (POPMYJI B 3ajlaUe HA MMPOIEHTEI.

, Tle [ — TeMmnepatypa B rpagycax <dapenreira, ¢ —

Mpumep 1. Haiijiém, Ha CKONLKO NPONEHTOR YBEJIHUMTCS TJIOMAJ(H
NpPsSIMOYTOJILHHKA, €CIH ero JUIMHY W INUPUHY yBeJuuuTh Ha 10%.

Ilycers JUuiMHa NPSAMOYTOJNLHHKA PaBHA @ CM, IIAPpHHA — & CM, a IJIo-
magas — S em2.

[To popmyie noMAAM NPSIMOYroJIbHHKA HaXo[uM, uto S = ab. Ilo-
cJie YBeJIMUeHHUs JUIMHLI M IIHPHHEI NpIMoyroibHuka na 10% nnu-
Ha Oyaer paBua a + 0,1a = 1,1a cm, a mupuna b + Oélb =1,1b cm.
Torpa nnomans 6yner papua 1,1a - 1,16 = 1,21ab cm?, 1. e. yBesau-

YHTCH Ha
1,21ab — ab = 0,21ab em2.

Umeem %-100%:21%. 3HauMT, IJIOWAAL VBEJIMUMUTCH

Ha 21%.

47



DTOT OTBET XOPOIIO NOACHAET

pucynok 6. M3 pucynka BHjHO,

qro Kk uMewmmmes 100 majipim

MPSAMOYTONLHHKAM, TIIONAJL KaX-

JIOro U3 KOTOpuIX cocrasusier 1%

OT IJIOIIAJ M NPAMOYTOJILHHKA, J0-

OapisieTcsi eme 21 MaJiblit npsiMo-

YIOJILHHK.
CpojicTBa paBeHCTB IO3BOJIS-

0T W3 OJINOH (POPMYIILI, CBSBLI-

Puc. 6 BaloIel ase Wi GoJiee nepemen-
Hble, [OJIYYaTh HOBBEIE (POPMYJILL.
Ilpumep 2. Uz dopmyiisl ¢ = L;M), rje [ — Temieparypa B rpajy-

cax dapenreiita, ¢ — Temueparypa B rpajycax llespcus, Boipazum
nepemMenuyio [ uepes c.
5(/-32)
9

VMHOKHB 00e UaCTH paBeHCTBa ¢ = Ha 9, MOJIYUHM

9c = 5(f - 32).
Orewna
9¢ = 5f — 160, 5f = 9¢ + 160.
9¢ + 160
5
Mgl nosyuuin GopmMyy, MO3BONSIONYIO MIEPeXOANTh OT TeMIepaTy-

3nayur, [ = ,T.e. [=1,8¢c+ 32.

pel B rpagycax Ilesbcusi K Temiieparype B rpajycax dapenreiira.

Ynp
196.

197.

198.

199.

aXHeHunsa
IMoawsysick popmynioi b = 1,067a, rjpe a — pacerosinve B Béperax,
b — paccTosiiie B KHJIOMETPaX, BRIPAZHTE B KHJIOMETPAX pPACCTOSsI-
HHe, paBHOE:
a) 6 Bepcram; 6) 12,5 BepeTol; B) 104 Bepcram.
BripazuTe B KHMJiorpamMMax Mmaccy, pasuyio 3 nyjaam, 20,5 nyja,
BOCIIOJIL3OBABINNCE GopMyJioi p = 16,38m, rje m — macca B ny-
jlax, p — Macca B KHMJIOrpaMMax.
IMoaksysick Gopmynoi ¢ = 0,454f, rne [ — macca B (pyHTax, ¢ —
Macca B KMJIOTPAMMAX, BHIPAZHTE B KMJIOIPAMMAX MACCY, PABHYIO:
a) 8 yuTam; 6) 30,5 ¢yura.
Kax uaMenuTes niomaik NpsiMOyroJlbHMKa, eCIu:

a) ero JUIMHY ¥ HIMPUMHY YMeHbIIHTL Ha 10%;
6) ero JUIMHY yBeNnHUHTHL HA 30% , a INHPHHY YMEeHBIDHTL HA 30% 7



200.

201.

202.

203.

204.

205.

206.

207.

Kak usamenurTcss ofbéM Kyda, eciu JUIMHY ero pedpa yBeJIMUMTH
Ha 20%?

lleny Ha ToBap cHauajia NOBhICHMJM Ha 15%, a 3aTeM CHHM3MJIH HA
15%, Tak Kak ToBap mnepectaly NnoJb3opBarhesi cupocom. lleppona-
yaJbHasl IeHa ToBapa COCTaBJisJla @ p., a OKOHYaTeJibHasi — b p.
CpaBuuTe uncina a u b (BLIGEpUTE BepHLIH OTBeET).

1. a>?d 2. a<b 3. a=0
4. CpaBHMTL Hellb3s, TAK KaK HEH3BECTHO 3HAUCHHUE a

Ha pacnpojiazke neny Ha kocTiom cHusuiau Ha 20%. Ha ckosbko
HPOIEHTOB HAJ0 HOBLICUTH HOBYIO IEHY, UTOOLI BEPHYThCS K Iep-
BOHAYAJNLHOWN?

Haipure:

a) kakoi Temneparype no <bapenreiity coorsercrayer 4 °C; —15°C;
0°C;

6) kakoil Temneparype no Ilenscuio coorsercrayer 20°F; —16°F;
0°F.

Mooker 1M Temnepatypa GBITh:

a) nonoxurenpHoil no llensenio u orpunarenpHoil no dapen-
g‘)ml'll.({;lomumnbnoﬁ no bapenreiry u orpunareasnoi no Ienncuwo?
BoipasuTte 3 dopmyJib:

a) s = at nepeMeHHyio ¢; B) S= a‘—;b - h nepemennyio b.
0) v = vy + at nepemennyio a;

AononHutencHble ynpaxHeHus K rnase |

Hadpure ancno, obparnoe:
z 1

5 2 1
¥ —_ - ' — —
a) cyMMe YHcelI s H 5 B) NIPONBBEICHHIO YHCRN TR
6) pasnocTH yucen 6,2 u 5,8; 1) yacrnomy umcen 4,9 u 3,5.
Hajijiare 9nesio, NpOTHBONONOKIOE:
a) cymme umucen 2,86 n -4,3;

4 5
6 oy = s
) PABHOCTH YHCeN "

B) mpousBejieHHIo uucen —5,75 u 1,6;
I') yacTHOMY uuces 46 u -7;.
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208.
209.
210.

211.

212.

213.

214.

50

Haitainre cymmy Beex nesibix uncen or —102 no 104.
HaiiguTe npouspejienne BeexX mesaslx uucen ot —11 jgo 13.
HaiiiuTe snauenue BLipa)kenusi:

a) n npu m = —-l-; 6) Zatl npu a = 3,5.
m— 1 3 a-—4

MzBecTHO, UTO NPH HEKOTOPBLIX 3HAYCHHAX ¢ W b 3HaUeHHe BLIpa-
skenms 2(a + b) pasno —8,1. HajijjuTe n1pH Tex ke 3Hauyenusix a v b
3HaYCHHe BLIPaXKenus:

a) 3(a+ b); 6) -0,5(a + b); B) 4a + 4b; r) -ba — 5b.

ITpu KakuX 3HAUEHHMSIX IIepeMeHHLIX He MMeeT CMLICNA BhIpasKeHHe:

5 3 a b
Vm-v % v "o

2x - 4’ -b

CocraBhTe BHIpaXKeHHe JUIS pelenus 3ajlaun:

a) Ilepumerp npsimoyronbuuka 16 ¢M, ojiHA W3 €ro CTOPOH m CM.
Kakosa mjionjajib nNpsMoyrojibHuKa?

6) Ilnomajb npsiMmoyroJbHMKa 28 M2, a 0/iHa H3 €ro CTOPOH paBHa
a M. Yemy paBeH HepHMeTp HPSIMOYIroJbHUKa?

B) M3 JABYX ropojioB, paccTosinve MeKJy KOTOPLIMH $ KM, Ha-
BCTpeuy JpYyr JApPYry OJIHOBPEMEHHO BHIEXaJiM JiBa aBTOMOOGHJISA.
CKOpOCTb OJIHOI'O M3 HMX Uy KM/U, a CKOPOCTBL JIPYIoro v, KM/4.
Yepes CKOJLKO YACOB OHU BCTpeTHTCS?

r) Yepes kakoe BpeMsi MOTOIHKIHMCT JIOTOHHT BEJOCHIICJHCTA,
ecJiM PACCTOSIHME MeX¢Jy HHMH § KM, CKOPOCThH BeJIOCHIEHNHCTA
vy KM/4, & CKOPOCTh MOTOUMKJINCTA Uy KM/U?

OT NpAMOYTIOJILHOTO JIACTA KAPTOHA €O CTOPOHAMH a ¢M H b cM
oTpesasd N0 yIrJiaM KBajIpaThl co cTopoHaMu x cM (puc. 7). Uz
OCTABIIENCS YACTH CJIe]IA)IM OTKPLITYIO KOPoOKY. 3aluiiuTe popmy-
JIY JUISL BblUMcJeHHs1 o0béma V' kopobku. Buluucanre 1o gopmyie
008M KOPOOKH, eclin a = 35, b = 25, x = 5. Kakue sHaYenuss Moxker
NPHHMMATE NepeMerHasl X IPH YKa3anHbIX 3Hauenusx a u b?

Puc. 7



215.
216.

217.

218.

219.

220.
221.
222,

223.

224.

225.

226.

227.

CocraBpTe (popmyJsly umcsia: a) kpathoro 11; 6) kparhoro 21.

Yro6ul BLIDA3UTL B KHJIOMETpPaxX paccTOsSIHMe, U3MepeHHoe B MOp-
CKHUX MWJISX, NoNL3yloTea qopmynoi y = 1,853x, rune x — pac-
CTOSIHME B MMJISIX, & iy — TO JKe paccTosiHue B Kuiomerpax. Beipa-
3UTe B KHJOMeTpax clie/lylomme paccrosiausi: 10 Mmunb, 50 Muiib,
250 MHIIB.

Cpapaure:

a) 3,48 — 4,562 u -8,93 + 0,16; B) 4,7 -9,656 u 4,7 -9,9;
1 1 8 .3

6) 6,48 - H 6,48 : o r) 4 16,4 u 16,4 : i

Bepno nu, uro:
a) eccima>0ub>0, Toab>0;
6) eciiab>0,70a>0ub>0?

Bepuno a4, uto juist moOLIX uyMces a ¥ b:

a) |a +b|=|a| +|b]; 6) |ab| =|a|-|b]?
HUssectro, urto |x| = |y|. Bepno nu, uto x = y?
Ussectro, uto |a| < |b|. Bepno nu, uto a < b?

Ussectro, uto |a| > |b|. Bosmoxkno Jiu, uTobnl 66UI0 @ < b?

Haitiure 3nauenye BRIpasKeHns:
a) 5,9-2,6 +5,9-3,2+5,8-4,1;
6) 6,8-8,4-1,6-8,4+5,2-1,6.
Brraucnure:

a) (1,25-1,7-0,8 -1,7) - 3,45;
06) 3,947 : (3,6 - 2,6 - 4 - 0,25).

O6mscHUTE, nouyeMy paBeHCTBO SIBJIIeTCS TOXKJ/IeCTBOM:

a) |x|=|-x|; 6) |x - y|=y- x| B) |2¢|=2|el.
SIBASIETCH JIM TOMKECTBOM PaBeHCTBO:

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

6) |a® +4|=a®+ 4; r) la+b|-|a|l=|b?

Jlokaxkure, uTo:

a) eCJM K cCyMMe JIBYX UHceJ NpuOaBUThL HX PasHOCThL, TO MOJYUHT-
csl V/IBOeHHoe 1nepBoe 4YHelio;

6) ecJM M3 CYMMBI JIBYX UHMCEJ BLIUECTh X PasHOCThL, TO MOJYUYHT-
csl YJIBOEHHOE BTOPOE UMCJIIO.
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228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

239.

240.

JlokaxkuTe, UTO BHIPpA’KEHHME TOMIECTBEHHO PABHO HYJIO:

a) (a+b)x +(a—b)x — 2ax; 6) 8(x - y)+ 8(y — x).
Jlokaxure, 4To:

a) Beipaxkenue x(—1) + x(=2) + x(=3) + 6x TOKIECTBEHHO PaBHO
HYJII0;

0) BeIpaxkende a(-5)+a-4+a(-3)+a-2 TOMNCCTBEHHO paBHO —2d.
Haitaure snauenne poipaxkenust 8a — (4b + 3a) - (4a - 3b):

a) nupu a=6,8, b="7,3; 6) npu a=-8,9, b=-9,9.
Jloka)kuTe, UTO 3HAUEHUE BHIPAYKEHUS He 3aBHCUT OT a:

a) a +(2a - (3a - 5)); 0) a — (6a — (ba - 8)).

JlokaxkuTe, UTO €CJIM OJIHO M3 YHCe) KpaTHO 3, a Jipyroe KparHo 5,
TO MX NpoM3Be/lenre KpaTHo 15.

SIpnsiercst in KopHeM ypasnenus (2x — 3,8)(4,2 + 3x) = 0 uncyo:

a) 1,9; 6) 2; B) —1,4; r)y =37

Kakue uz uncen -4, -3, -1, 3, 4 ABNAIOTCH KOPHAMYU YpaBHEHU:
a) X2+ 4x+3=0; 6) 22+ x=12?

MMeeT W KOPHHU ypaBHEHHe:

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

6) br-1=4(x+2)-(9 - x); rx+1=x-17

Ilouemy He MMeeT KOpHeH ypaBHeHUe:
a) |x|=-1; 0) |x|+3=0?

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

IIpy KaxKuX 3HAUCHHAX KODDPMHUIMEHTA m ypaBHeHHe mX = 5 HMe-
eT eJIMHCTBeHH LI Kopenb? CylecTBYeT JIM TAKOe 3HAUCHHe M, 1IPU
KOTOPOM 9TO YpaBHeHWe He MMeeT KOpHe#H? uMeeT 6eCKOHeYHO MHO-
ro KopHei?

IMpy kakux 3HavYeHUsX KoaupuMenTa p ypasHenne px = 10 umeer
KOpeHb, paBHEIi —b; 1; 20?

Pemure ypapHenue:

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

0) (4,5y +9) - (6,2 - 3,1y) = 7,2y + 2,8;

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



241.

1242.

243.

244.

245.

246.

247.

248.

249.

250.

251.

252.

Peimure ypasuenue:

a) (x—1)(x-T7)=0; r) (x+ 1)(x - 1)(:c—.))— 3

6) (x+2)(x—-9)=0; n) x(x+3)(x+3)=0

B) (x—11)(x+6)=0; e) (x— 4)(x+9)(x+|3)—0.
Mosker 1M UMeTh NOJIOKATENLHLIH KOPeHb YpaBHeHHe:

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

Pemure ypapHenune:

a) 0,15(x-4)=9,9-0,3(x— 1);

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

B) (0,7x - 2,1) - (0,5 - 2x) = 0,9(3x - 1) + 0,1;

r) -3(2-0,4y) + 5,6 = 0,43y + 1).

Ilpu KaKoMm 3HAUEHUM lepeMeHHOM:

a) cymMma BeIpaskenuii 2x + 7 v —x + 12 pasna 14;

6) pasHOCTHL BhIpaykeHMi -5y + 1 u 3y + 2 pasna -9;

B) cymMma BbipasxeHuil 15x — 1 u 6x — 8 paBHa MX pasHOCTH;
r) pasHocTh Bhipaskenuit 25p + 1 u p — 12 paBna ux cymme?

Haiijjure Bce neible 3HaUeHUS @, IPU KOTOPLIX KOPeHb YpPaBHeHUd
ax = 6 gBigeTCH LeNbIM YUCIIOM.

He pemas ypasuenusi 7(2x + 1) = 13, jiokaskuTe, 4TO €ro KOpeHbL
HEe SABJISIETCS IEJNLIM YHCIOM.

Ha ¢epme 1000 kponukos u Kyp, ¥ Hux 3150 nor. CKoJILKO KpoJiu-
KOB M CKOJILKO Kyp Ha gepme?

Ha nepBoM yuyacTke ObLIJIO IOCASKeHO Ha 9 KYCTOB CMOPOAHHEI GOJIL-
e, yeM Ha BTOpPoM. EcJIH co BTOPOro yJyacTKa mepecajiuTh Ha mep-
BLIM 3 KycTa, TO Ha IepBOM ydacTKe ctaneT B 1,5 pasa Gosiblie Kyc-
TOB CMOPOJIMHEI, YeM Ha BTOpPoM. CKOJILKO KYCTOB CMOpPOJIHHEI Ha
1epBOM yuacTke?

Y Mumu B 4 pasa Gonpiie Mapok, yem y Ampjpesa. Ecin Muma
oTlacT Apjipeio 8 Mapok, To Y Hero crameT Mapok BjBoe Gojibie,
ueM y Auzipesi. CKOJIBKO MapoK y KaXioro Majlbuuka?

Yrobul ¢JlaTh B CPOK KHUT'Y B OHOJIHOTEKY, YUCHHK JOJIPKeH OLIJI UH-
TaTh exejuesno no 40 cTpanMil, Mo OH YHTAJ B Jienb na 15 crpa-
HHIL MeHbIIle M c/la]l KHATY Ha 6 jHeil nozxe cpoka. 3a CKOJIBLKO
JIHEeH YUeHHK JIOJIsKeH OLUI NPOYMTATL KHHIY?

Yro611 c/lesiaThL BOBpPEeMS 3aKas, apTelih CTeKJIOJ[YBOB JIoJkHa Ouljia
WBTOTOBJISITE B Jiens 1o 40 usenunid. OHAKO OHa U3roTOBJSIIIA eXe-
JnHeBHO Ha 20 usaenuii 6onkine H, 6arojaps 5TOMYy, BEIIIOJIHMJIA 3a-
Ka3z Ha 3 IHgA paHblle cpoka. IlakoB OLLJI CPOK BHINOJIHEHUS 3aKkaza?

Ecnu K 3ajlyMannoMy 4YHcJy NpHOABHTL 7, NMONYYCHHYIO CYMMY
YMHOXKHMTH HA 3 M M3 [IPOM3Be/IeHNs BuIuecTh 47, TO MOJYyUUTES 3a-
aymanHoe unesno. Kakoe unesno sajgymano?
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253.

254.

255.

257.

CpejiHee apHpMeTHYECKOe HEKOTOPOro psijia JaHHBIX, COCTOSIINEro
u3 10 upcen, pasno 7. K sromy psany npunucany urena 17 u 18.
YeMmy paBHO cpejiHee apH()MeTHUECKOe HOBOIO psajia uncen?

CKOJNILKO uMces B PSjy, €ClIH ero MejuaHoi CIYIKHT:
a) NSTHAJIATLIH WieH psija;
0) cpeiHee apu(PMeTHUCCKOe CeMHAJ[IIATOI0 M BOCEMHANIATOIO YJie-
HOB psijla?
B psaay uucen

12v ’ ] 7, 159 20
NPONYINEeHH! JIBa YHCNa, OJIHO U3 KOTOPHIX BjiBoe GoJIblle JIPyroro.
HaiiguTe 5TH uHcna, ecliv U3BECTHO, UTO cpejiHee apupMeTHUecKoe
psina pasno 13.

B psay uucen
8, 16, 26, , 48, , 46
JiBa UMclia OKasaMeh ¢TéprhiMu. Haiijiure oTH uMcia, ecliy H3BecT-

HO, UTO OJIHO W3 HUX Ha 20 GoJiblle JPYroro, a cpejiiee apupmMeTH-
yecKkoe HTOro psijia uncesl pasno 32.

B psity lansbix, cocrosimeM ua 12 aucest, Haubolibiee YHCIO yBe-
JWYHIH Ha 6. U3MeHHTCS JIM TIPH HTOM M KaK:

a) cpefHee apH(pMeTHUECKOE; B) MoJa;

0) pasmax; ) Mejuana?



T —

B aToit rnase Bbl y3HaeTe, YTo HasbiBaeTcsl GpyHKUMER U rpadukom
BYHKUMKU. C STUMMK MOHATUAMU Bbl MOCTOSHHO OyfleTe BCTPeYaTbCs He
TOJNILKO HA YPOKaxX MaTeMaTuKu, HO U Ha YpoKax pU3UKK, XMMUK, UHBOPMAa-
TUKU. Bbl y3HaeTe, YTO C NOMOLLLIO MPAPUKOB MOXHO MONYYUTHL HAMNISIHLIC
NPeACTaBIeHUs O CBOMCTBAX (PYHKLMIA, NO3HAKOMUTECL CO CBOWCTBAMM
JIMHEMHON (YHKLMM U @8 YacTHOro BUAA, MPAMOA NPONOPLMUOHANLHOCTH.
Bac, 6e3yC/lOBHO, 3aMHTEpPecyeT BO3MOXHOCTL MCMONL30BAHWUA KOMIMLIO-
Tepa npy peLieHnn HEeKOTOPLIX 3aflay, CBA3AHHLIX C MOHATUAMM DYHKLIMK
n rpaduka QyHKUMK. Bbl y3HaeTe, 4TO Ha NpakTuke sl BbIMEPUUBaHUS
rpaduUKOB Pas/MiHbIX GYHKLIMA YACTO UCTIONBL3YIOTCA CneLmanbHble NPUoo-
pbi. HanpuMep, ¢ NOMOLLLIO Kapavorpada NofyyaioT rpapuueckoe onuca-
Hue paboThl Cep/ilia, a ¢ NoMoLIbLI0 cecMorpada — rpapuyeckoe onuca-
HUe KoneGaHuin 3eMHON NMOBEPXHOCTW.

DPYHKUUN U UX TPADUKHU

Ha npakTHKe MEI YACTO BCTPEUACMCS ¢ 3ABMCHMOCTIMM MEKJIY pas-
JUUYHBIMH BeJHuMHamu. Hanpumep, IJIomajb Kpyra 3aBHCHT OT ero pa-
JlAyca, Macca MeTaJJIHuecKoro 6pycKa 3aBUCHT OT ero o0hbéMa U IJI0THO-
CTH MeTajuia, 00'bEM IIPSIMOYIOJILHOIO Napalielelluiieia 3aBUCHT OT ero
JUTAHE], ITAPHHEI ¥ BBICOTHI.

B najgnBeiimeM Mbl Oy/ieM M3YyYaTh 3aBHCHMOCTL MEXJY JIBYMS Be-
JIHYHHAMH.

PaccMOTpHM NPHMEpHI.

IMpumep 1. Ilnomajs KBajipaTa 3aBUCHT OT JUIMHLI €r0 CTOPOHEI.
IlyeTh cTopoHa KBajipaTa paBHa @ €M, a ero IUIomajhL paBHa S cM2,
Jlist Kask/ioro 3HauyeHusl lepeMeHHOW ¢ MOKHO HaWTH COOTBETCT-
BYIOIIlCe eMy 3HaYeHWe nepeMenHoi S. Tak, HanpHMmep:
eciia=3,1708=32=9;
ecnm a =15, To S = 152 = 225;
ecii a = 008 To S = 0,082 —00064.

55



56

3aBUCUMOCTL llepeMeHHOH S oT nepeMeHHOW a BeIpaxkaercs Qop-
MYJIOH S = a?
S =

(o cMuicay 3ajjaumn a > 0).

IlepemMennyio @, 3HaAUGHHSI KOTOPOH BHIGMpAIOTCS NPOMBBOJILHO, Ha-
3bIBAIOT He3a6ucumoll nepemMennoil, a NepeMeHHylo S, 3HaUeHUs KOTO-
poit onpejlensioTess BoIOpAHHBIMY BHAYCHHUAMMU @, HABLIBAIOT 3A6UCUMOlL
nepemennoil.

Hpumep 2. Ilyrs, npoiijleHHBIA AaBTOMOOKIIEM €O CKOPOCTLIO 50 KM/u,
3ABUCUT OT BPEMEHH J[BUMKEeHUS.
O6Go3HAYUM BpeMs JIBHIXKeHUsT aBTomMoOuisi (B wacax) OyKkBoi ¢,
a NpoHIeN LI NyThH (B KMJIOMeTpax) GyKBoit s. Jlust kaxyioro snave-
HUSA NepeMeHHO# ¢, rje { = 0, MOXXHO HAlTH COOTBETCTBYIOIIEE 3HA-
yeHue nepemennoi s. Hanpumep:
ecan t = 0,5, To s =50 - 0,5 = 25;
ecnd t =2, 1o §=50-2=100;
ecnn t = 3,5, To 8s=50-3,5=175.
3aBHCHMOCTL NIePpEMEHHOH § OT NepeMeHHOM ¢ BRIpaXkaeTcs (POpPMyJIoi

s = 50¢.

B sTom npuMepe ¢ sipnsieTcs He3aBHCHMOM NepeMennoi, a 8 — 3aBH-
CUMOM TIepeMeHHOoM.

IDpumep 3. Ha prcynke 8 uzobpakén rpadmk TeMiepaTyphl BO3jyXa
B TeUeHHe CYTOK.
C nomomisio 5Toro rpaduKa JUIsl KaXkjloro MOMeHTa BpeMeHH ¢ (B ua-
cax), rje 0 < ¢ < 24, MOXKHO HAlTH COOTBETCTBYIOILYIO TeMIlepaTy-
py p (B rpaaycax Ilenscus). Hanpumep:
ecnu t =17, To p=—4;
ecid t =12, To p=2;
ecan t =17, To p=3;
ecau ¢ =22, To p=0.
3/ech ¢ ABNseTCs He3aBUCHMOMH llepeMeHHoi, a p — 3aBHCHMOH I1e-
pPeMeHHOM.
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IIpumep 4. CroumocTs 1poesjia B IPUTIOPOJIHOM 110€3/1e 3aBUCHUT OT HO-
Mepa 30HbI, K KOTOPOM OTHOCHUTCSI CTAHIMS. DTAa 3aBHCHMOCThL Ui
HEKOTOPOI'o pervona nokaszana B raduune (Oykpoit n ofozHauen Ho-
Mep 30HBI, a GYKBOW m — COOTBETCTBYIOINASI CTOMMOCTL Ipoesjia

B pybnsix):
n 1 2 3 4 5 6 7 8 9
m 10 10 18 24 30 36 42 48 54

Ilo »roi Tabmuue s Kaxjoro agavenums n, rpe n=1, 2, ..., 9,
MOJKHO HAlTH cooTBeTcTBYIONIee 3navyenue m. Tak,

ey n=2, tom=10;

ecnu n =6, To m = 36;

ecsm n=9, To m= 54.

B oToM cliyuae n siBisieTcsi He3aBHCHMOM NepeMenHoM, a m — 3aBH-
CHMOH TNepeMeHHoM.

B paceMoTpenHBIX NIPpHMeEpax KaskjloMy 3HAYeHHIO He3aBHCHMOMN
nepeMeHHOH COOTBETCTBYET eJIHHCTBeHHOe 3HAUeHHEe 3aBUCHMOi
nepemenHoi. TaKkyio 3aBHCMMOCTL OJIHOMH IepeMeHHOH OT JIpyroi
Ha3bIBAIOT QUHKYUOHAALHOU 3A6UCUMOCIILIO VI PYHKYUeIL.

HeszaBrcrMmylo NepeMeHHYI0 MHaYe HABLIBAIOT apZyMenmonm, a o 3a-
BHCHMOM epeMeHHOH roBopsaT, 4To OHAa ABJASCTCH QyiKyueil OT HTOro
aprymenta. Tak, nioimajbs KBajpata sipisiercss Gynriineid oT JUIMHEBL ero
CTOPOHEI; 1YTh, NPOHJIEHHLIA ABTOMOGHJIEM € HOCTOSIHHOH CKOPOCTHIO,
sipyisieTcst PYHKIMEH OT BPpeMeHM JIBMIKeHHsI. 3HAUCHUS] 3aBHCHUMOMN Ie-
pPeMeHHOH Ha3bLIBAIOT 3HAYCHUAMU PYHKUUU.

Bce smavyenusi, KoTopble NPHHHMaeT Hes3aBUCcHMasi [epeMeHHasi,
00pasyioT obaracme onpedenenus QyHKyul.

Hanpumep, obsnacTh onpejesienusi (GyHKIMM B nNpuMepe 1 cocTOMT
gs Bcg( NMOJIOYKUTENLHEIX UHMces, a B NpuMepe 3 — M3 BCeX UHceJ OT

o 24.

YnpaxHeHus

258. Ilnomans NpAMOYroJibHHKA €O CTOpoHaAMM 9 cM H X cM paBHA
S ¢m2. Boipazute GopMyJsioi saBuCMMOCTb S oT x. Jlisi 3HAUCHHS
aprymedTa x =4; 6,b; 15 HalauTe COOTBETCTBYIOICe 3HAUCHHE
DYHRIMHA S.

259. Iloesn, aABurasick co ckopocThio 70 KM/4, NPOXOJMT 3a ¢ U paccTos -
HHMe s KM. 3ajaiiTe GopMyioii 3apucuMocTh s oT t. Haliure snauve-
HHe (YHKI[HHM, COOTBETCTBYIOIEe BHAUEHHUIO apryMeHTa, paBHOMY

-
Py Syhlu
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260. O0bém kyba 3aBMCUT OT JUIMHBL ero pebpa. Ilycrs a cm — juiMna
pe6pa ky6a, a V ¢cM® — ero obném. 3ajaiite (opmyioil zaBuCH-
mMocTh V or ¢. BosbMHTe JBa KAKWX-NMG0 3HAYEHWs apryMmMenTa
M BLIYHCIIMTE COOTBOTCTBYIONHE WM 3HAUCHHS (DYHKIIAH.

261. Ilo ozepy nuapana sixta. Paccrosinde s (B KHJIOMeTpax), Ha KOTO-
poe yjiaJisiiach AXTa oT 6a3Ll, MEHSJIOCH ¢ TeUCHHEM BPEMeHH JIBH-
JKenus ¢ (B MunyTax). MsMenenune s B 3aBHCHMOCTH OT ¢ TOKa3ano
Ha pucyHke 9. Ha kakoM paccrosiHMM orT 6ashl Haxojiuiach sIXTa
yepez 20 muu? uepesz 1 u 20 muu? uepesz 2 u 30 muu? Kakosa
obnacTh onpejieNleHusl paccMaTpuBaeMod QPYHKIMHU?

L)

TTE

L10

Q

6

1] 10 20:‘[} 0150 TDSDP 1 120 40 . My
171 | 111 EEEEEE

Puc. 9

262. Ha pucynke 10 nokaszano M3MeHEeHHe BLICOTEHI COCHBLI y (B MeTpax)
B 3aBHCHMOCTH OT eé BoapacTa x (B rojax). Haiaure:
a) BLICOTY COCHBI B Bozpacrte 10; 40; 90; 120 ner;
0) HA CKOJBKO BRIPOCHA COCHA 34 ITPOMEMKYTOK Bpemenu ot 20 jo
60 ner; or 60 go 100 ner.

r10

Puc. 10
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263.

264.

Kasxkomy HATYpaJIbHOMY UHUCIY 72 CTABHUTCH B COOTBETCTBHME OCTa-
TOK I OT JieJleHus 91oro unciaa Ha 4. Haipure r, ecniu n pasuo 13,
34, 43, 100. B paccmaTrpuBaeMoil PYHKIHOHAJNBHON 3aBUCHMOCTH
ykaskuTe apryment. Kakona o6sacTh onpejiesienust 9Toi GynKiguu?
Kakue unena enycar snadeHusiMu QYHKIAU?

B rabauie, cocTapienioi B pesyJhLTaTe H3MepeHMid, MoKasana 3a-
BHCHMOCTb aTMoc(epHOro jlaBjieHus p (B MHJUIMMeTpax PTYTHOro
cToiba) oT BLICOTHI /i (B KHJIOMeETpax):

i, KM 0 0,5 1 2 3 4 5

Py

MM pT. CT. 760,0 | 716,0 | 614,0 | 596,7 | 525,7 | 462,2 | 404,8

265.

266.

Kakopo aTmocdepnoe jlapjienue na peicore 1 kM? 4 KM?
Ha kakoii BeIcoTe aTMoc(epHOe jlaBlieHHe paBHO 596,7 MM pr. eT.?
404,8 mm pr. cT1.?

B onnom peseppyape 380 M3 BoJ(bI, a B q})yrom 1500 m3. B nepsriii
peseppyap Kadjibli uac nocrynaet 80 M° BOJ(bI, 4 H3 BTOPOI0 Ka-
Jiblit uac BeIkauMBaloT 60 M%. Uepes ckOJNLKO YacOB BOJLI B pesep-
Byapax cTaHeT IOPOBHY?

OrmerbTe TOUkH A(4; -3) U B(-2; 6). Ilposeaure npsimyio AB
W HalIHTe KOOP/IMHATEI TOYEK Tepeceuenus HToH NpsiMOi ¢ 0CLIo X
H OCEIO Y.

DYHKIHH, KOTOPLIe MBI PACCMATPUBAJM B NIPJILILYINEM NTYHKTe, 3a-

JIABAJINCE PAsIMYHLIMK criocobamu. HamGolsiee pacnpocTpanéHikIM CIO-
coBoM sIBJIsSIOTCSI 3ajlanie PYHKIMK ¢ TOMOIILI0 (hopMyJikl. dopmMyia 1o-
3BOJISIET JIsl JIIOGOr0 3HAUEHUS] apryMeHTa HaXO[WThH COOTBETCTBYIOIee
3HaueHHe (PYHKIUHU IYTEéM BhIUHCIICHHH.

IMlpumep 1. [lycrs QynkiMs 3ajana GopmMynon

=3x-l

y , e -3<x<3.

Haiipém anavenus Y, COOTBeTCTBYINHEe [eJILIM 3HaeHHsAM X2

ecnux=—3,'roy=%=_5;
eciim x = -2, To;;:%:-;;,s“-r_n'
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PeaysbraThl BHIUHCHEHUH YJIOGHO 3allMcaTh B BUe TaGJIHILBL, IOMec-
THB B BepXHel CTPOKe 3HAUEHMS apIyMeHTa, a B HHXKHeH CTpoKe cooT-
BeTCTBYIOIHE 3HAYCHHMS (DYHKIIHNU:

x -3 -2 -1 0 1 2 3

v -5 -3,5 -2 -0,5 1 2,5 4

Myl BLIGHpaJM KaXk/ILli pas snadyende x Ha 1 GoJibIne npejsijyimero.
T'oBopsiT, UTO MBI COCTABMJIM TAGNMIY 3HAUEHHH (YHKIHUM ¢ marom 1.

B paccmorpennoM npuMepe Obljla YKazaHa o0JIacTh OlpejeeHus
(PYHRIMH.

Eciwm pynrius sajgana Gopmyioi u obacTh onpejedenus GpyHKIHA
He yKasana, To CYUTAIOT, YTO 0BJIACTEL ONpPeJIeJICHHUST COCTOMT U3 BCeX 3Ha-
YeHHH He3aBHCHMON NepeMeHHoi, Npu KOTOpPHIX 5Ta (POpMyNa HMeeT
CMBICJI.

Hanpumep, obsnacts onpejesieHusi GyHKIMM, 3aJlaHHOR (opmyon
y = x(x + 5), COCTOUT U3 BCeX UHcell, a obJacTh onpejlelleHus QYHKIMH,

3aJlaHHOH (OpMYIIOH y =

— 5 COCTOMT H3 BeeX uMcel, Kpome YucIa 2.
C noMounio GpopMyJiLl, 3ajaloniei GynKiuo, peimanoT Takke 3aja-
Yy OTHICKAHWS 3HAUEHWH ApryMeHTa, KOTOPLIM COOTBETCTBYET JaHHOe

3HaueHHe (PYHKIMH.

IIpumep 2. dbyukuus zajana popmynoin y = 12x — 3,6. Haitgém, npu
KaKoOM 3HAUCHMH X 3HaUeHHe (DYHKIUH paBHo 2,4.

[TopcraBum B hopmyny y = 12x — 3,6 Bmecro y uneno 2,4. [lonyuum
VpaBHeHMe ¢ llepeMeHHOH X:

2,4 =12x - 3,6.
Pewmus ero, Haitjém, uro x = 0,5.
BHaumrt, y = 2,4 nupu x = 0,5.

BaMeTUM, YTO MBI CMOIVIH PEIIUThL BTY 3ajlauy, TAK KaK OHA CBeJiach
K YPaBHEHHIO, cllocob pelleHus] KOTOPOI'o HaM HM3BecTeH.

rotToPUg, BUNLIEIbM NEWBHWL, (1646—1716) — He-
Meukuit  punocod, marematuk, Gpuank 1 a3vikose. OH
W aHrMUiACcKUA yuéHblil WM. HLIOTOH coaflany (He3aBuCUMO
APYr OT Apyra) OCHOBLI BaXHOro pasfaena mMartemMaTuky —
MaTeMaTUYecKoro aHanusa. JIeWGHUL BBEN MHOrMe NoHa-
TUS U CUMBONLI, yNnoTpedngeMsle B MaTeMaTuke U ceiduac,
B YAaCTHOCTH UM BBEAEH TEPMUH «(DYHKUMS».




YnpaxHeHus

267. dyukuus 3ajjana popmysioi y = 2x + 7. Haljure 3Hauenue (PpyHk-
MK, COOTBRTCTRYIOINEE 3HAYCHHUIO apryMenTa, pasaomy 1; —20; 43.

268. dyuxknus zajgana popmysoin y = 0,1x + 5. Jlns 3HaueHus: aprymes-
Ta, paphoro 10; 50; 120, maijauTe cOOTBeTCTBYIOINEe 3HAYCHHEe
(DYHKIHHA.

269. dynknusa 3ajiana GopmyJioi y = % B rabnvne ykasanbl HeKOTO-
pLic 3HaYCHHUS aprymenTta. 3anoJiiuTe TaGJHIly, BLIYHCIHB COOT-
BETCTBYIONIHE 3HAUCHHA (PYHKIHMU:

o -6 -4 -3 2 5 6 12
Yy

270. dbynknus 3ajana Gopmyioi y = x2 — 9. Banonuure TabIUIy:

o -5 -4 -3 0 2 3 6

271. CocrappTe TAOGNMIY 3HAYCHMH OQYHKIMH, 3aJadbHoi (opMyJioi
y=2x(x-3,5), rne 0 < x <4, ¢ marom 0,5.

272. Haiinure obnacTh onpejesnendsi GYyHKIHH, 3ajaiHoil QopMyJioi:
a) y=22+8 O y=——i wy=_—2 1)y=2"1

E -7 3+x’ 5

273. dopmyna y =-5x + 6 3anaér "Hexkortopyw ¢ynrnuio. Ilpu karkom
3HAUCHHH aprymeHTa s3HaueHue (pyHKIMM pasHo 6? 82 100?

274. Pyuxnusa sajana gopmysoit y = %x. 3anoJHUTe NMYCThie KJIETKH
TabJMILI:

X -0,5 4,5 9
y -2 0

275. dyukuus safana Qopmysod y = 0,3x — 6. Haiijure snavenue

© aprymeHTa, Ipd KOTOPOM 3HAaYenue (PYHKIMHK paBHo —6; —3; 0.

276. BajaiiTe (hopMyJIOH 3aBHCMMOCTL Macchl KYCKa IIPOGKH OT ero o6b-

8Ma, eCcJIM M3BECTHO, 4TO IUIOTHOCTL NMpoOku pasna 0,18 r/cmd.
Hajigure mo ¢opmyne:

a) maccy Kycka npo6ku, o6néMm koroporo pasen 240 cm?;

6) 06BéM Kycka npobku, Macca KoToporo paBHa 64,8 r.
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2717.

278.

279.

280.

281.

282.

JiBurasce co CKOPOCTLIO v KM/Y B Teuenue 6 u, aBTOMOGHIL HPoO-
WEA nyTh $§ KM. 3ajaiiTe (popMyJIoi 3aBUCHMOCTL § OT v. [loabsy-
SICh 9TOW (POPMYJION:

a) HaijguTe s, ecnu v = 65; 0) maiauTe v, ecin s = 363.

C Typbassl Ha CTAHIMIO, YIAJISGHHYIO Ha paccTossnde 60 KM, oTnpa-
BHJICSI BEJIOCHIIEIHCT €O CKopocThio 12 km/4u. BaiaiTe Gopmynoi
3aBHCHMOCTL IIePEMEHHOM § OT IIepeMeHHOH ¢, I'Jle s — paccTosTHHe
BEJIOCHIIE/IMCTA JIO CTAHIMH (B KHJIOMeTpax), a ¢ — BpeMs ero jiBu-
skenud (B vacax). Haitpure no gopmyne:

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

¥ manpuuka owpusio 80 p. O Kynui x kKapasjamei mno 10 p. za
mTyKy. O6ozHauup yncyio pyGaei, ocTaBIiuxcs ¥ MaJlbuuKa, OyK-
BOH Yy, 3ajiaiiTe opMyJIoOl 3aBuCHMMOCTE y oT x. Kaxosa obnacTh
onpejiesienusi 9ToH QYHKIAN?

s cesnbekoi GMOJIMOTEKHM YUEHMKH IIECTHIX H Ce/[bMBIX KJIACCOB
cobpanu 315 kKHUr. CKOJNBKO KHHUT cOOpaiu CeMHKJIACCHHUKH, eCclin
M3BECTHO, UTO OHM cobpasu Ha 10% KHUr GoJiblle, UeM IIecTH-
KIACCHHUKH?

OTMeTLTe B KOOPAHMHATHOM IUIOCKOCTH ToukM M (0; —4) u N (6; 2)
M COeJIHHUTE MX oTpe3akoM. HalijiuTe KOOpJAHHATH TOUKH Ilepeceue-
HHHA 9TOro orTpeidka ¢ ocblo x.

OTmerbTe B KOOPAMHATHON MJIOCKOCTH Touku A(-2; -3) u B(4; 5)
M coejitauTe UX oTpeskoM. HaiiuTe KOOP/IHHATEI cepe/lHiLl OTpes-
Ka AB.

PaccMoTpUM YHKIHIO, BajlaHHyIo (GOPMYJIOH
6
V¥=7v3

me -2<x<3.

CooT

Io oroit opmyJie Jyist J1I06OTO 3HAUEHHS apIyMEHTa MOMKHO HAalTH
BETCTBYIOIIEe 3HAUeHne (PYHKIHH.
B rabanue ykasanbl HEKOTOPLIE 3HAYEHUS apIyMEHTA W COOTBETCT-

BYIOIIIHe WM 3HAYCHUS DYHKIMH:

x -2 -1 0 1 2 3

Y 6 3 2 1,5 1,2 1




y! 7]
A A
4 4
2 2
1 1
—21-110 EY =2 0 X
I 117
| 111
Puc. 11 Puc. 12

Kaxkayio Uz HaiijleHHBIX nap 3HaueHMH x M y M300pasuM TOUKOMH
B KOOPJMHATHOH IJIOCKOCTH, CUMTasi 3HAaUeHWe X abClMCCcoi, a cooT-
BeTCTBYIOIeE 3HAYCHWe iy op/iiHaToi (puc. 11). BuiGupas Apyrue spave-
HHSI X U3 MPOMENKYTKA OT —2 JI0 3 ¥ BEIYMCISISI COOTBETCTBYIONHE HM

3HAYCHHS ¥ N0 opMyJie y = p ? 3 OyZieM IOJIyYaTh JAPYrUe Napel 3Have-

HHUit X ¥ y. Kask/[0li M3 5THUX Nap TaK)Ke COOTBETCTBYET HEKOTOpasi TOUKA
KOODJIMHATHOM IUIocKOCTH. Bee TakMe TOUKH 00pasyioT zpaui (pymi-

yuw, 3ajlaHHoi GopMmyioi y= = (i 3 e -2 < x < 3 (puc. 12).

I'pagpukom quuKuuu Ha3bLIBAEGTCH MHO-
JKECTBO BCEeX TOUEK KOOPAMHATHOM IJIOCKOCTH, aGCIMCCHI KO-
TOPLIX pPaBHbl 3HAYCHHUAM apryMeHTa, a OpJAHHATLEl — COOTBeT-
CTBYIOIIHM 3HAYCHHAM (DYHKIIUH.

IIpumep 1. IlocTpouM rpapmk GYHKIHH, 3aJlaHHONH HOPMYJIIOWH
y=x(6-x),
rae -1 € x<5.
CocTaBuM TabJIMILY COOTBETCTBEHNLIX 3HAYCHHI apryMenTa v Qynk-

nuu:
x -1 0 1 2 3 4 5
y -7 0 5 8 9 8 5
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[SHES

5

-

] 4
S

Puc. 13

OTMeTHM B KOOP/IHHATHOMN IUIOCKOCTH TOUKH,
KOOD/IMHATEI KOTOPLIX YKazaHbkl B Tabuuie. Co-
eJIMHUM HX 1aBnoi suauein (puc. 13). Tonyaum
rpapuK QYHKIMH, 3aJJanHoi (PopMyJIon

y=x(6-x),
rme—-1<x<5.

Yem Gopile OTMETHM TOUYCK, NPHHAJJICHKA-
HUX rpa@MKy, ¥ UeM IJoTHee oHH OYAVT pacno-
JIOJKEeHbI, TeM TouHee OyJeT NOCTpoeH rpadpur
(PYHKIMH.

C moMoInbio rpadrka (hpyHKIHHA 110 3HAYCHHIO
APryMeHTa MOMCHO HAWTH COOTBETCTBYIOIEe 3HAa-
yenne GyHKIHEU. MOXKHO TakiKe pelmiuTh oGpar-
HYIO 3aJlauy: 110 3HAYeHH 0 (PYHKI[HH HAWTH Te 3Ha-
YeHHMS aprymMeHTa, KOTOPLIM OHO COOTBETCTBYET.

IIpumep 2. llo rpahpuky HyHKIMH, HBOOpAKEHHOMY Ha pHCYHKe 14,
Hal/éM: a) sHavende QYHKIMH NIpH X = 3; G) 3HAYCHHS X, IPH KOTO-
PHIX 3HaYeHHe (PYHKIUA paBHO 7.

v

[

q

a) Yepes Touky ocH x ¢ abenyccoil 3 NpoBeiéM NepleHjiuKyJisip
K ocu x. Touka nepeceueHHs] HTOro NeplHeHAUKYJISpa ¢ rpadHKOM
(PYHKIIMA MMeeT KoopJAMHATH (3; 5). 3HAUMT, NpH X = 3 3HAUEHHE
(YHKIUUA paBHO 5.

0) IlpoBejiéM vepes TOUKY OCH y ¢ OpJHHATOH T NpsAMYo, mapai-
JIRNBHYIO OCH X. DTa NpsiMasi nepecekaer rpadMk B JBYX TOYKax:
¢ koopauuaramu (5; 7) u (95 7). 3naunr, GyNKIMs NPHHHMACT 3Ha-
yeHHe, paBHoe 7, npu x =5 u npu x = 9.

I'padui jJaéT narjsjinoe npejcTapiciie 0 3aBHCHMOCTH MEXKJY Be-

nuurHamu. Tak, no rpadguky TeMnepaTyphl BO3JIyXa MOXKHO Y3HATL, KOrja
TeMIlepaTypa paBHSIJIach HYJIO, GLLIa BEIIIe HYJISI, HYMKe HYJIS, BO3pacTa-
Jia, yobiBasia ¥ T. J. Hanpumep, ¢ nomolbio rpapuka, 1300paxKEéHHOI0 Ha

pHCYHEKe 8, MOKHO ONpPeJIeNIUTh, 4To TeMIiepaTypa Oulia pagaa 0 °CB 9 g
U B 22 u; OpIa MONOMKUTENLHOM ¢ 9 o 22 u; Boapacrana ¢ 3 jo 15 4.



Ia npakTHke yacTo MCHOJNB3YIOTCH NPHUOOPLI JUIS aBTOMATHYECKOMH
perMcTpalMu Xojla TOr'0 MJM HMHOIO npouecca (M3MeHeHUs B TeueHue
CYTOK aTMOC(DEPHOro JIaBJeHWs, W3MeHeHHs B TeUeHHe CYTOK YPOBHS
MOpsi, M3MEHCHHST JIaBJeHHUsl Napa B IMJHHJPe JIBUTATENSI B 3aBUCH-
MOCTH OT TOJIOXKEHHSI MOPITHS). ITH NPUGOPLI BLIUCPUHBAIOT TPaPUKH
COOTBETCTBYIOIIHX (PYHKIMOHANLHLIX 3aBucHMocTei. Tak, ¢ momomibio
Kapauorpacda noJydaior rpapuueckoe onucanue paborsl cepiua, ceic-
Morpag Mo3BOJSIeT NOJYUHThL rpaduueckoe oliMcaHHe KoJieGaHUH 3eM-
HOW NOBEPXHOCTH.

YnpaxHeHusa

283. dynknms sajana Gopmyion y = x(x — 3), re -2 < x < 2. 3anon-
HUTe TAGNHUILY ¥ [OCTPOHTE rpaUK 55Toi PYHKI[HH.

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

Y

284. llpunamneskar au Touku A(4; 2), B(1; -4) u C(1; 4) rpadury
QYNRIMKA, 3a1lannoi GopMysoin y = 2x — 67 YRakuTe JiBe TOUKH,
O/IHa M3 KOTOPBLIX NPHHAJUICKHUT DTOMY rpadmuiKy, a jipyrasi Her.

285. Kpupas MN — rpapmk nekoropoi ¢pynkiuu (puc. 15). Hadpure
1o rpapuky snadenve QYHKIMH, COOTBETCTRYIOIECE 3HAYCHUIO ap-
rymenTa —2; —1; 0; 1; 5

P v | Y
= I
o N
— 10 —21 4 1=
; - 1
=1 ] i
2 i
Puc. 15 Puc. 16

286. Ucnonwpsys rpaduk GyHKuuu (puc. 16), sanonnure Tabiuily:

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

VYrakuTe nsThL 3HAYCHHMH aprymenTa, KOTOPLIM COOTBETCTBYIOT
MOJIOMKUTEJIbHEIE 3HAUeHHS (PYHKIUHM, U NATH 3HAUEHHH aprymes-
Ta, KOTOPLIM COOTBETCTBYIOT OTpHIlaTeJIbHLIE 3HAUCHHSI (PYHKIIHH.
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287.

288.

289.

(/s pabomut 6 napax. ) Kpupas, y
uz300paXkéHHas Ha pucynke 17, — "
rpapMK  HeKOTOpPOH (OYHKIMH.
Menonnays rpapuk, naipure:
a) 3HavYeHUs y NpHU x = -3; —2; B
05 2; 4;

0) 3HAUEHMSI X, KOTOPLIM COOT-
BeTcTBYIOT Yy = -2; 0; 2; 3.

1) Pacupepenure, KTO BBLIINOJ-
HSeT 3aJlaHue a), 4 KTo — 3ajia-
Hue G), U BBHINIOJHHATE HUX.

2) IlposephTe Jpyr y JApyra
NPaBHJILHOCTL BLIMOJNIHENUsT 3a-
JlaHust.

3) Hcnpasbre OmMUOKH, ecau he: 17

OHU JIOIYIIeHbI.

4) OGcyauTe BOSMOMHOCTDL CYIECTBOBAHMS JBYX MCKOMBIX 3Haude-
HHIi B caydae a) M B caydae 6).

]
I
N
I
-
=
=

Bl

ITosnkaysick rpapurkom (GyHKIHH, H300pasKEéHHEIM Ha pHcyHKe 17,
YRaKHTe [iBa KaKHX-Ju060 3HAUEHUSA apryMeHTa, HPH KOTOPLIX
(PYHKIHA [IPHHUAMAaET:

a) NMOJIOMKHTeNbHLIe 3HAYCHUAS;

0) oTpHunaTrelLHLIe 3HAYCHHS.

Hsmepsisi B TeueHHe JIECATH JIeT KAXMJLIA I'oji B jleHb POXKIACHHS
pocT peGéHKa, HOCTPOUIU IpadMK 3aBHCHMOCTH PocTa OT Bo3pacTa
pebénka (puc. 18). [lonpaysacek rpapukom, HaluTe:

a) kakop OB pocT peGénka B 3 rojia; B 6 Jyer; B 9 Jer;

6) Ha CKOJILKO CAHTHMETPOB BHIpOC pPe6EHOK 3a lepBhle ISTH JIeT
SKU3HH; 34 IOCJIeJIyIONHe IATH JIeT YKHU3HH.

M.CN

Qo

el
2
-

Puc. 18
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291.

lft. [/, MM

=
.
=]

._.
o,
ISP

" = X, 01
Puc. 19 10 0, L5 2,5 |

(Jlas patomet e napax.) Ha pucynke 19 nzobpakensl rpaguKky 3a-
BUCHMOCTH BBICOTHI YPOBHSI JKMJIKOCTH OT eé 00béMa B JIBYX COCY-
Jlax pasyiiuHoM (GopMBI, HO OJIHONH M TOH ke émKocTH 3 a. [lonb-
3ydch rpapuramMmu, Haijure:

a) KaKoe KOJHYCTBO JKHMJKOCTH HAJNO HAJHMTH B KAMJBIA COCY,
4TOOLI YPOBHM KHJIKOCTH B HHUX GLIJIM OJIMHAKOBLI;

6) CKOJIBKO YKHIKOCTH HAJ[0 HAJIUTHL BO BTOPO# cOCY/I, UTOOKI MOJIY-
UHTH BHICOTY YPOBHSI TAKYI0 JXe, KaKk B IepBOM cocyje, Korja
B Hero HaJauTo 1,5 J1 3HIAKOCTH.

1) Pacnpejieyidite, KTO BBINONHSCT 3ajlande a), a KTO — 3aja-
HHe §), ¥ BLINOJHHATE HX.

2) O6LIcHMUTE JIPYT JIPYTY, KaK BLI PAcCy KJIaJId NPH BLINOJIHCHHH
3a/laHMs, U U300pa3uTe cXxeMaTHUeCKH, KaKkylo NIpHMepHYIO (popMy
HMMEIOT DTH COCYJIHI.

Bpewmsi, 3a KOTOpoe MasiTHHK COBepIIaeT IOJHOe
KoJsieGaHue, T. €. U3 NoJOKeHUsi OA 1epexojiut -
B moJioskende OC, a 3aTeM CHOBA BO3BpalaeTcs
B noJiosxkene OA (puc. 20), HaspiBaeTcsi NnepHo-
JIoM KoJeGanusi MasiTHHKa. Mayuasi 3aBHCHMOCTE
nepuojia koseGanuss MasasTHHKA T OT JJIMHEI HHU-
TH [, cocTaBMJIN TabAMILy:

tem | 30 | 50 | 60 | 80 | 100 ¢
1,e 1,01 14| 1,6 | 1,8 | 2,0
A c
IlocTpoiiTe rpaguK 3aBHCHMOCTH B
nepuojia Konebanus masatTHuka T'
OT JUIMHBLI HUTH . Puc. 20
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292.

Mamepsis yepes Kaxiyio MUHYTY TeMIlepaTypy Bojibl B 6ake, cocTa-
BHJIM TabIMILY:

x, MHH 0 1 2| 3|4 | 5|6 | 7|89 |10|11]12

y, °C 14 | 28 | 41 | b4 | 66 | 76 | 85 | 93 | 98 [100| 100|100 | 100

293.

ITocTpoiiTe rpaguk saBucuUMOCTH Yy oT x (Macmrab: 1cM Ha
ocu x cooTBercTByeT 1 MuH, 1 ¢M HaA ocu y coorBercTByeT 10 °C).
Mcnonbsya rpaMk, oTBeTLTe Ha BOIPOCHL:

a) KaKylo TeMIlepaTypy WMelia Boja dyepes 4 MUH, depes 5,5 MuH,
yepes 9 mun, uepes 10,7 MUH Mocsie Hauana HATPEBAHMS;

6) uepes CKOJNBLKO MHHYT IIOCJIe HAualla HarpeBaHMS TeMIepaTypa
BOJIbI cTasia paBHo# 41 °C; 60 °C; 95 °C?

(s patomuvi ¢ napax.) Ha pucynke 21 uzobpaskeHLl rpa@uku
3aBHCHMOCTH TOPMOZHOTO IIYTH ABTOMOOHJIA OT CKOPOCTH €ro JIBH-
JKeHMsI Ha cyxom acanwrte (KpuBasi OA), Ha MOKpoM acdalbTe
(xkpuBast OB), upu royonéne (kpusas OC). lna kaxjoro cayuas
OTBETLTE HA BOTPOCKHI:

a) YeMmy paBeH TOPMO3HOM ITYThH ABTOMOGKIISI IPH ckopocTH 50 kM/u;
6) ¢ KaKoH CKOPOCTBHIO JIOJDKEH JIBUTAThCsl ABTOMOGHIIB, UTOGKI ero
TOPMO3HOM IIYThH He NnpeBsiman 60 m?

1) BuImonuuTe KaM ALl 3ajanusg a) U 0).

2) CpaBuuTe nosyuennsie orBeril. McenpapsTe omubKH, ecliv OHKU
JIONYIIEeHHEI.

3) ObcyauTe, HACKOJLKO BEJIMKO pasjiHuHe B TOPMO3HOM IIYTH Ha
CYXOM M MOKpOM acajibre.

S.IMe

RQO:

160 =

130 i

<oHH

~ ot 4+ -

1 JKM (T

Puc. 21 . ﬁp . | :
294. Pemiure ypaBHeHue:

a) 3,7x -2 =-2x + 3,13; B) —27x =5 — bdx;
6) 4,2x +8=8 - Tx; r x-1=0,4x - 2,5.
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296.

. B apronapke 6u10 B 1,5 pasa 6oJblne Irpy3oBeIX MallliH, 4eM Jier-

koBBIX. Ilocsie TOro Kak apTOmapK MOJYYHI emé 45 JIerkoBbIxX
aBTOMAINNUH, a 12 rpy3oBLIX MAIIKH nepejial (hepMepaM, B HEM cTa-
JIO JIETKOBBLIX MaluH Ha 17 Gonble, ueM rpy3oBuiX. CKOJILKO Beero
aBTOMAINUH OBUIO B aBTONapKe?

Bepuo nu, uro:

2 1 3 1
a) 6§—§'l7’+z—6>0,
s51_5Ll).12-61:3>0;

0) (')6 555 12 63.-3>(),
B) 7+ 2424 : (11,8 + 0,2) + 2,3 < 200;
) (3,08 — 2,16): 8 — 0,17 - 3 < 02

MpueeauTte npumep GYHKUMOHANLHON 3aBUCUMOCTHU OAHOMN NepeMeH-
HOM OT APYroil. YKaxuTe He3aBuCUMYIO M 3aBUCUMYIO NepeMeHHLIe.

OGBLACHUTE Ha NpUMepe (QYHKLMK, 3a0aHHOR GOPMYNoi i = 6x + 12:
a) KaK No 3HayYeHWIo apryMeHTa HaiTi COOTBETCTBYIOLLEE 3HAuYeHue
(DYHKUMK; ©) KaK HAATW 3HAUSHWUSI apryMeHTa, KOTOPbIM COOTBETCTBYET
yKazaHHoe 3HaueHue (GyHKLMK.

Y10 HaaLliBaeTCs rpadukoM QyHKUUU?

Mokaxure, Kak ¢ NOMOLLBLIO rpaduka GYHKLMK MOXHO HaMTW: a) 3Ha-
yeHne QYHKLIMK, COOTBETCTRYIOLIEE 3a[JaHHOMY 3HAUEHMIO apryMeHTa;
6) 3HAYEHWs apryMeHTa, KOTOPbIM COOTBETCTBYET JlaHHO@ 3HaueHue
dYHKUMKA. UcTioNbayiiTe AN 9Toro rpaduk GyHKUMKM, W300PaXEHHLIMA
Ha pucyHke 15.

JIMHEMHAS ®YHKLUMNA

Pacemorpusm npumep. Ilyets V — 06Bém xesiesHoro 6pycka B Kyou-

YeCKHX CaHTHMeTpaxX, m — ero macca B rpammax. Tak Kak IJIOTHOCTb
seJsiesa pasna 7,8 r/em®, ro m = 7,8 V. BaBUCHMOCTL MACChl YKeJIe3HOIo
Opycka oT ero oibémMa sABJSIeTcs NPUMepoOM (DYHKIIMH, KoTopasl 3ajiaéres
dopmysioi Buaa y = kx, rje x — Hes3aBUcHMasi nepeMennasi, B — 4Mco,
OTJIMUHOE OT HYJISA.

Takyio (pYHKIHIO HA3BLIBAIOT NPAMOIL NPONOPUYUOHANLHOCTLIO.

69



70

IIpsiMoii MpONOPIHOHAJILHOCTLIO HABLI-
BaeTcsl PYHKIMSA, KOTOPYI0O MOMKHO 3aJaTh GopmMyJNod BHJA
y=kx, rje x — HeszapucHUMas lepeMeHHasi, B — He paBHoe
HYJIO YUCIO.

Yueno k B opmynie y = kx naspiBaeTcsi KOdPMUIACHTOM PSIMOi
MPONOPIHOHATILHOCTH.

W3 dpopmynsl y = kx, viae k # 0, HaXoAuM, UTO eClIM X; H Xy — 3HA-
YEHHS apryMenTa, npuuém x; # 0, x, # 0, a yy 4 Yy — COOTBETCTBYOIIHE
UM 3HaYeHHs QYHKIHH, TO ¥y = kX, Yo = RXy. OTCIONA

L] T X T x x,’
T. €. BepHA NPONOPIUs
n_h
Xz W

C 5THM H CBA3AHO HAZBAHHE «NPAMAg NPONOPIUMOHANLHOCTE»
B OTJIHUHE OT «00pPATHOMN NPONOPIHONANILHOCTHS, ¢ KOTOPOH BHI 103HA-
KOMHTECH TI033Ke.

B noBce/iHeBHOM SKM3HH MBI UACTO BCTpeUAeMCsi ¢ 3aBHCHMOCTSAMM
MesMJIy HepeMeHHBIMM, KOTOpbIe SIBJSIOTCA NPSAMBIMHM [POIOPIHOHANb-
HOCTSIMM.

IlpuBeséM TpHMephI.

IIpumep 1. Ilyrs $ KM, HpoiiJileHHBIH aBTOMOGHIJIEM 3a € U ¢ 1IOCTOSIH-
HOM ckopocThio 70 kM/4, BeluHcasiercss mo Qopmyse s = 70¢, rae
t >0, T. . 3aBUCUMOCTEL 8 OT ¢ SIBJISIETCSI MPSIMOH MPONOPIHOHAIN -
HOCTBIO.

IIpamep 2. CrommocTh p ToBapa B pyOoJasix mo neme 15 p. 3a KuJio-
rpamMMm BEIYHCHsIeTCS 1o GopmyJie
p=1bx,
rjle X — Macca ToBapa B KHJIOrpaMMaXx. 3aBHCHMOCTE p OT X SIBJISIOT-
¢Sl TIPSIMOM TPOTOPIHOHANILHOCTLIO.

IDpumep 3. Jlimna okpy:knoeru C BeIUHCHsieTes o GopMmyie
C = 2nr,
rJie r— paJiuyc OKPYIKHOCTH, T — YMCII0, NPUOIHKENHO pasHoe 3,14.

BHauMT, 3aBHCUMOCTL C OT r ABASETCS NPSIMOM NPONOPIMONANL-
HOCTBIO (KOY(D(UIIMEHT NPONOPIHOHANLHOCTH 3Jlech paBeH 2x).

BrisicuuM, uTO npepcrapisier coGoil rpadHMk NpsiMOM IPOIMOPIHO-
HaJILHOCTH.

B kauecTBe npumepa paccMOTpHM GyHKNHIO y = 0,5x U mocTpoum
rpaMK STOH (PYHKIMH.
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Puc. 22

Puc. 23

Obnacts onpepenenusi GyHkuuu y = 0,58 — MHOXKECTBO BcexX UH-
cen. CocraBuM TaGJIMILY COOTBETCTBEHHBIX 3HAUEHHMH IEpPeMeHHBIX X U ¥
JUISI HEKOTOPBIX 3HAUCHHH apryMeHTa x:

x 0 0,5 1 1,5 2 2,5 3 3,b

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

% -0,5 -1 -1,6 -2 -2,6 -3 -3,b -4

y -0,25 | 0,6 | -0,75 -1 -1,25 | -1,6 | -1,75 -2

OTMeTHM B KOODJMHATHOH IUIOCKOCTH TOYKH, KOODPAMHATHI KOTO-
PHIX NMoMelliensl B Tabuuie (puc. 22). MoxkHO 3aMeTHThL, 4TO Bce OTMe-
UeHHBEIe TOUKH INPHHAJJIEIKAT HEKOTOPOH NpPSAMOIi, NPOXOAsIIei uepes

Havaso Koopjaunar. IIposeném sty npamyio. [lonyuum rpadpuk GyHKmuu

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

Paccysxiasi anayiorHuHO, MOXKHO IOCTPOHTL, HalpuMmep, rpapuk
GyHKIHA y = —1,5x (puc. 24). D101 rpadUK, TaK e Kak U rpaduk QyHk-
nuK y = 0,5x, sipNsieTcesi NPSMOI ¥ MPOXOJIMT Yepes HAuaJio KOOPJIHHAT.

Boobine,

rpauk NpAMOA 1PONOPIHOHAN b-
HOCTH MpejpcTaBisier coGoil nps-
MYI0, TMPOXONSAINYIO Yepes Havdalo
KOOPJIHHAT.

Yro6Ll nocTpouTh rpapuk Qynk-
MK y = kx, JI0OCTATOUHO HAWTH KOOP-
JIMHATBLI KAKOH-HUOY/Ib TOUKH rpapuka
9TOH (PYHKILMHM, OTJMUHON OT Havasa

Y

&

—

1
=

=

54

b | el

Puc. 24
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,,, T
1 1
=3 ~ 0 x| =, =
-2 I4
B = 00
A | ]I“
1 | |
Puc. 25 Puc. 26

KOODJIMHAT, OTMETHTL DTY TOUKY M Uepes Heé ¥ Hauallo KOOP/MHAT [po-
BECTH IIPAMYIO.

TTocrpoum, HanpuMep, rpahuk pynkinuu y = 1,5x. [lyers x = 2, To-
ria y = 3. Ioetpoum Touky A(2; 3) W uepes Heé M HAYANO KOOPJHMHAT
NPOBE/IEM NPSIMYI0. DTa NpsiMas siBJsieTesl rpapuiroM Gy y = 1,5x
(puc. 25).

Pacnono:kenne rpadura GyHKIUUH iy = kX B KOOPAHHATHON ILJIOCKO-
CTH 3aBUCHT OT KodhbuiMenTa k. U3 GopMylibl y = kX HAXO[MM, UTO eCJIK
x = 1,710y = k. 3Ha4UUT, rpadMK GYHKIHH i = kX NPOXOJUT Yepes TOURY
(1; k). ITpu k > 0 5Ta TOuKa pacrojyioixena B NepBoi KOOPJAHHATHONH YeT-
BepTH, a 1pn k < 0 — B uernéproii. Orciofa caeayer, uto npu k > 0 rpa-
(MK NPAMOii IPONOPIMOHANLHOCTH PACIIONIOKEH B IePBOii M TPeThel Ko-
OPJMHATHBIX YeTBEPTSX, a Npu k < 0 — Bo BTOPO#H N 4eTBEPTOi.

Ha pucynke 26 nocTpoenbl rpauky 1NpsaMoil POHOPILMOHAJIILHOCTH
NpY PasIMYHbLIX 3HAYCHHSAX K.

YnpaxHeHus

297. BeJioCHIIE/IMCT JIBHICETCSI PaBHOMEPHO €O CKOpocThio 12 KM/u.
Hanumure hopmysy, BHIpa)KalOINYI0 3aBHCHMOCTL INPOMIEHHOI0
HyTH $ (B KMJIOMeTPaX) OT BpeMeHH JiBMKenus ¢ (B uacax). Ssnsaer-
Cs1 JIM DTA 3aBUCUMOCTb IIPAMOH IIPONOPIUOHANIBLHOCTLIO?

298. SIpnsiercst AW NPSIMOI MPONOPIHOHAJILHOCTLIO PYHKIHS, 3a/lanuast
(OpMYNOi: &
a) y=-5x; 6) y = bx% B)y:E; r y=x+5?

299. Ilpsimasi NponopIMONANLHOCTL 3ajlaina GopmMyNoi y = —éx.

HaiiauTe 3nauenue y, cOOTBETCTBYIOIlee X, paBHOMYy —-9; 0; 1; 4.



300. Ilocwgoﬁ're rpagMK npsiMoil npoNnopIUOHANILHOCTH, 3aJlaHHON (op-
MYJIOH:

a) y = 3x; B) y=X; ) y=2,5x;
6) y=—-1,5x; r) y=—x; e) y=-4,5x.

301. (/laa pabomut & napax.) 3ajaiite GOpMYJIOH NPAMYIO TIPOIOPIHO-
HAJILHOCTH, IPAQHK KOTOPOH CHMMeTpHuYeH rpa@uky QYHKIHH
y=9x:

a) OTHOCHTENILHO OCH X; 6) OTHOCHTEJILHO OCH Y.

1) Pacnpejienidte, KTo BBINONHSIET 3ajlaHde a), a KTO — 3aja-
nue 6), ¥ BLINOJIHHATE MX.

2) IlIpoBeprTe YT V IPYra NPaBHJILHOCTE BLINOJHEHHS 3ajlanusl.

302. IlocrpoiiTe rpadpuk G(YHKIHH, 3aJanHoOM Qopmynol y = -0,bx.
C nomoineio rpadguka naiauTe:

a) 3HaAueHHe y, COOTBETCTByWOINEe X, paBHOMY —2; 4; 1;

0) HpH KAaKOM X 3HaUeHWe y pasBHo —1; 0; 2,5.

CyirecTByer JIM Takoe X, 1pH KoTopoM y = —150? Eenu cymecry-
eT, TO BEIYHCIIHUTE ero.

303. Ilpunajpnesxkar Jgu rpapury Qyaknuu y = -0,5x toukn A(0; 1),
B(-1; 0,5), C(2; -1), D(4; -2)?

304. UapecTno, uTo rpa@uir NpsiMod NponopiHoHANLHOCTH NPOXOJMT
gepes Touky A(3; 21). Ilpoxoaur M sToT rpapmk depes TOURY
B(-7; —49); roury C(-5; 3,5); Toury D(0,8; —5,6)?

305. (Jlas patomut 6 napax.) IlokasuTe cXeMaTHUECKH, KaK Pacrioso-
JKeH rpapuk QYHKIMHA, 3aJlanHoi (POpMYJIoH:

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

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

1) PacnpepienuTe, KTO BRINOJHSIET 3ajlanus a), 0), a KToO — 3aja-
HUs B), I'), ¥ BLINOJIHUTE WX.

2) IlpoBeprTe Apyr y Apyra NpaBMJILHOCTEL BLINOJHEHHS 3aJlaHUI.
3) O6cynure, kKakoi BHJL MMeeT rpapuk (YHKUMU y = kx B 3ajla-
HHUAX J[) 1 e).

306. Jlns kaskjoro rpaguka NpsSIMOM NPONOPIMOHAJIILHOCTH, H306pa-
JKEHHOI'0 HAa PUCYHKe 26, HAIMIIKTE COOTBETCTBYIOLLYIO (hOPMYJIIY.

307. Typuer BhIIeN W3 ropojia ¥ Uepes X U HAXOJAMJICS HA PACCTOSHHMH
Y KM OT Hero. 3aBHCHMOCTL Y OT X IlOKazaHa B TaGiuIe:

x 0 0,5 1 2 2,5 3 3,5 1
y 0 2,1 4,0 7,9 10,1 12,1 14 16,1

B KOOPJIMHATHOM! IJIOCKOCTH OTMEThLTE 9TH TOUKH H MOKAMKHUTE ¢ 110-
MOILIO JIMHEHKH, YTO OHM pacnosioskenbl Mo4TH Ha npsamoi. Co-
craBsTe PopMyJly, KoTopas NpUOJIHIKEHHO BRIpaskaeT 3aBUCHMOCTD
y orT X.
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308.

309.

310.

311.

312,

Ha pucynke 27 nocrpoenn rpa-  [s;
(PUKHM JIBHKeHUs lelexona (or-
pesok OB) W Benocuneaucra 40
(orpesok OA). C noMoIsio rpa-
(MKOB OTBETHLTE HA BONPOCHI:

a) Kakoe BpeMs ObLJI B IIYTH e- |20
1IeXo/l U KaKkoe BpeMsi — BeJlo-

I
2

CHIIEJHCT;

0) KaKoOW NMyTL Mpojienan nemie-

X0/l M KaKoH NyThL Ipoexan Y - -I' a
BEJIOCHIIE/INCT;

B) € KAKOH CKOPOCTBIO IBHIAJICH  p . 57

Helexoj M ¢ Kakoil — BeJIocH-

MeJIHCT;

) BO CKOJBLKO Pas NyTh, KOTOPLIA Npoexan 3a 2 4 BeJIOCHIeJHCT,
GOJILINe TIYTH, NPOUHJICHHOrO 3a TO e BpeMs nemexopom?

Ha pucynke 28 wm3zo0pakén rpauik 3aBHCHMOCTH YJUIMHCHHS Y
CTaJILHOH IIPOBOJIOKH OT CHJIBI F, moji iecTBHEM KOTOpPOH IPOBO-
JIOKA PACTSIMBAETCH. ¥ KajKuTe rpaHHIlbl M3MeHeHus cuibl F, npn
KOTOPBIX 3ABHCUMOCTD YUIHHEHHS 1IPOBOJIOKH OT CUIIbL I siBiisieTcs
NPSMOH NMPONOPIHOHANBHOCTHIO.

T
s

E
11 11

Puc. 28

PemuTe ypaBnenue:

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

a) —-21(4 - 10a) - 54a; 6) 28 -~ 10d + 4(d + 18).

MzBecrHo, uto a > 0. CpaBHHTEe ¢ HYJEM 3HAUEHUEe BhIPAXKEHHUS:
a) ba; 6) -10a; B) a + 6; r) —a; ) g-; e) —g-.



PaceMOTpUM NpUMephl (PYHKIHIA.

Mpumep 1. Ha mocce pacnoyiodskensl NynkTsl A ¥ B, ynanéunsie jipyr
ot apyra Ha 20 km (puc. 29). MoTONMKIMCT BhleXall U3 IMyHKTa B
B HAllpaBJICHUH, [POTHBONOJIOMKHOM A, co ckopoctThio 50 KkM/u. 3a
t 4 MOTONMKJIHCT Npoejer 50t KM M OyjeT HaXoJATLCH OT A Ha
paccrossuuu 502 + 20 kM. Eeau oGoszHauuTh OYKBOH § paccTosinue
(B KHJIOMETPax) MOTOIMKJIMCTA JI0 MYHKTAa A, TO 3aBUCHMOCTE DTOTO
paccTOSIHHMSI OT BpeMeHM JIBHJKeHUS] MOYKHO BHIDA3HTL (DOPMYIJIONH

s = b0t + 20,
rae t = 0.
p .
Puc. 29

MDpumep 2. YueHuk KynuJ TeTpajiu 110 3 p. 3a IITYKY U PyuKy 3a 5 p.
00603HaUMM UMCJIO KYIJICHHBIX TeTpajled OYKBOH X, a CTOMMOCTh 110-
RYNKH (B pyonsx) 6ykpoi y. IToxyaum

y=3x+5,
rje x — HATypaJbHOe YHCJIO.

B ofoux npumMepax Mbl BCTPETHJIMChL ¢ (PYHKIMAMHM, 3aJlaHHLIMH
(opMyJiaM¥ BHJla
y=kx+b,
rjie x — HesaBUCUMasl llepeMeHHasi, B U b — umcha.
Takue QYHKIUUHU HABLIBAIOT JUHCUHLIMU PYHKUUAMU.

JInnelinol GpyHKIHed HaspiBaeTcsl PYyHK-
1M1, KOTOPYIO MOXKHO 3ajiaTh (GOpMYJIOH BUia y = kx + b, rie
X — HesaBHcUMasi NepeMeHHasi, K 1 b — HeKOTOpHIe UHCIIA.

ITpaMasi MpONOPIHOHANBHOCTEL SIBJISETCS YACTHBLIM clydaem JIMHeH!-
Ho# (pyuknuu. leiicrsurensno, npu b = 0 popmyna y = kx + b Npunu-
MaeT BHJI y = kx, a oToii (ropmyJiol nipu k # 0 3ajiaérest npsimasi npomnop-
IIHOHAJIBHOCTE.

BuisicHHM, KaKoi BHJI MMeeT rpapuk JMHEHHOH (DYHKIUH.

PacemoTpum, Hanpumep, pyaknuio y= 0,5x + 2. CpaBaum 3Haue-
HUSA DYHKIUAH

y=0,5x+2uny=0,5x
IIPH OJIHUX M TeX e 3HAUCeHHSAX X.
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x -4 -2 0 2 4 6

w

0,5z -2 -1 0 1 2

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

Wz npusenénnoit Tabnuubl U popmyn y= 0,b6x u y= 0,5x + 2 sicHo,
UTO JUISE JIIOGOro 3HAUCHHS APIYMeHTa X 3HaueHue pyHKun iy = 0,5x + 2
Ha 2 efUHUILI Gonpine sHaveHusi Gyuknuu y = 0,5x. Ecau rpadpuk
dyurnun y = 0,5x cABANYTL Ha 2 eIMHKILI BBEpX (T. €. B HANpaBJIeHHNA
OCH Yy), TO Kaxkjias Touka (xg; yo) rpadpura pynknuu y = 0,5x nepeijér
B TOURY (Xg; Yo + 2) rpa¢pura ¢pyurknuu y = 0,5x + 2. IIpu stom nwbas
TOUuKA rpapuka pyHruuu y = 0,5x + 2 nosyuaercs U3 cooTBeTCTBYIONLeH
TOUKH rpapuka Qyuruuy y = 0,5x.

CnejoBarenbio, rpapur Gyuknuud y = 0,5x + 2 ects npsiMasi, na-
pajnenvuasi rpapury pynknun y = 0,5x, Npoxoisinasi yepes TOUKY
(0; 2) (puc. 30).

[ 1] P D . 1
1 ',D,'f"‘al" [T
B e | 2 To b ]
T #
Unges "
I’A‘ af
1 2 —4 o 9
= — (1] X i} ]
L7 &
o1 2 .
Lo
d
i i
Puc. 30 Puc. 31

AHAJIOr'HUHO MOKHO 110Ka3aTh, UYTO rpaduKoM QyHKIHU y = 0,5x — 3
sAIBJSIeTCH NpsiMas, napajjielbHas npamoi y = 0,5x 1 npoxojasias uepes
Toury (0; —3) (puc. 31). BooGue

rpaduk QYHKIHKA y = kx + b, rae k # 0, ecTh npsamasi, napai-
JNenbHasi NpAMoi y = kx.

Pbopmyna y = kx + b nupu k = 0 npuaumaer Buj y = b. B sTom ciyuae
rpadukomM GYHKIHU y = kx + b siBasieTcs npsimasi, napajljieJibHasi OCH X
npu b # 0 uiau cama ocb x npu b = 0.



Ha pucynke 32 nocTpoen rpadug (pyHK- [v

HH
’l!amm oOpasom,

rpa@uKoOM JIMHEHHOW (QYHKIUHA SBIA- =
eTcs npsaMas.

—

Jlust nmocTpoenusi rpapMka JUHeHoU
(PYHKIIMHA JIOCTATOYHO HAWTH KOOPJAMHATHI

—

ABYX TOUEK rpadMKa, OTMETHTEL DTH TOUKH
HA KOOPJMHATHOH IUIOCKOCTH M IIPOBECTH
uepes HUX NPAMYIO. Puc. 32

Mpumep 3. [Toctrpoum rpaduk GyHKIHM y = 2x + 3.

DbyHrnMa y = 2x + 3 JUHeHHas, NODTOMY eé l'pa(pmcom SIBJISIOTCS
npsiMasi. lflcuo.lu..;ys: dopmysy y=2x + 3, HaWJIEM KOOPAMHATHI
JABYX TOUEK rpaduka:

e x=-2,Toy=2-(-2)+3=-
eecmx=1,Toy=2-1+3=5.

OtmerHM Touru A (-2; —1) u B(1; 5). IlpoBeiém uepes 5TH TOUKH
npsamyio (puc. 33). Ilpamaa AB ecTh rpapuk GyHknuu y = 2x + 3.

ITpu nocrpoennyn rpapuka JTMHEHHOW QYHKIMA YacTo GLiBaeT y/o06-
HO B KauecTBe OJJHOH M3 ToueK 6paTh TOuky c abemuccoit 0.

lu I
=4 [1) X -3 ) X
A7 |
-, .n
I’ i (
| |
Puc. 33 Puc. 34

MDpumep 4. [Tocrpoum rpadpuk pynknum y =—0,8x + 1.
Haiiiém KoopiMHATH JIBYX TOueK rpaguka:
ecimx=0,Toy=-0,8-0+1=1;
eciH x =5, Toy=-0,8-5+1=-3.
Ormerum Touku M (0; 1) u K (5; —3) ¥ npoBejiéM Yepes HUX NPSIMYIo
(puc. 34). Ilpsimass MK — rpadpur pyuknun y = —0,8x + 1.
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IDpumep 5. lloctpouM rpapuk GyHKIHHA y = —2.
JlioGoMy 3HAUEHHUIO X COOTBETCTBYET OJIHO M TO 3Ke 3HAUeHue Y, paB-
Hoe —2. OTMeTHUM JiBe KaKue-HUOY/Ib TOUKM ¢ OpJIMHATON —2, HAlIpH-
mep P(0; —2) u N (4; —2), v nupoBejiéM uepez HUX NpsimMyio (puc. 35).
IIpsimassi PN — rpapui JUHeHHOW QyHKIUH y = —2.

Pacnono:xenne rpapura QYHRIHH y=kX + b Ha KOOpjMHATHOM
IVIOCKOCTH 3ABHUCHUT OT 3HAUYeHWH KO PHIIHeHTOB k U b.

Ha pucynke 36 uzo0pakennl IpsAMbIe, KOTOpPLIe SIBJSIOTCS rpadpHKa-
MH JIMHeHHBIX QYHKIMHA, 3alalibBIX QOPMYJIaMH BHIA i = kX + b ¢ oJiH-
HAKOBLIMH KOD(MPHIMCHTAMM IIPH X W PasJIMUHLIMKM 3Hadyenusimu b. Bee
OTH NpsAMBIe NapajuieIbHBl ¥ HAKJOHEHLI K OCH X IIOJi OJIHUM H TeM 3Ke
YIJIOM. DTOT YIoJl 3aBUCHT OT KOd(WpuIMenTa k.

Yueso kB HABBLIBAKOT Y21068bLM KOIQOUUUEHMOM NPAMOL — rpapHKa
QYHRIMH y= kx + b. Econ & > 0, To yroJs HakJoHa npamMoi y = kx + b
K OCH X OCTphIi; ecnu k < 0, To sroT yron tynoi. Ha pucynke 37 ans
KaMJIOr0 CIIydasi 9TOT YroJi MoKasaH ¢ NOMOIILIO CTPeJKH.

Eenu yriopoie kodDOUIMEHTH NPSIMBIX, SIBJISIIOIAXCS rpadu-
KaMH IBYX JIMHEWHBIX (DYHKIHH, PasIHUHEL, TO OTH NpPSMEIe I1e-
peceraloTcs, a ecJiM YIVIOBble KOX(DOHUIMEHTH OJHHAKOBLI, TO
HpsiMble NapaiiesbHbl.

. 3 | )
H o T
- ¥ e | h+| Ry
3¢ S ST pax L
(AR
1 1 > 90-
F - 90/ 1
=3 = [i] X [1] x
| 11, o
] I .

Puc. 37 Puc. 38



Uz gpopmynsl y = kx + b cinepyer, uro nupu x = 0 3HaueHue y pas-
HO b. BnauuT, rpapuk QyHKUMH y = kx + b nepecekaer ocb y B TOU-
ke ¢ koopyunaramu (0; b). Ha pucynke 38 nzolGpaskensl npsimele, Ko-
TOpbIe SIBASIIOTCS rpapUKaMu (QYHKIMA, 3ajlainbix QopMyJaMH BHJA
y=Fkx +b ¢ pasinuibIMK £ ¥ OJIHUM W TeM ke 3nadenuem b. Bee aTH
HnpsiMble lepecekaloTesi B OJHOM TouKe, Jieskalneit Ha OCH y.

B3aMeTHM, 4TO ecJiM obJjlacTh olpejieJieHus JIMHeHHoH DYHKIMUHU co-
CTOMT He M3 BeeX uHucel, To eé rpaduk npejcrasider cobol cooTBeTcTt-
BYIOINYIO YacTh NpsiMoil. Hanpumep, 510 MoxeT ObIThH MONYIPAMas HIH
OTpesoK.

YnpaxHeHusa

313. Kaxkayio cexkymjiy B Gacceiin nocrynaet 0,5 m® popni. CkoJibko
KYBGOMETPOB BOJIbI cTaHeT B GacceiiHe uepes X ¢, ecli¥ ceifiuac B HEM
120 M? Bopwni? Bajaiite opMmynoil 3aBHCMMOCTL 00hLEMa BOJLI B
DacceiiHe OT BpEMEHM ero HaloJIHeHHs. SIBnsiercst Jiu HTa 3aBUCH-
MOCTH JIHHeHHONW (hyHKIHen?

314. JlnuHa NpsAMOYroJibHMKa X €M, a IIIMPMHA HA 3 CM MeHbIIe. 3ajaii-
Te (POPMYJIAMH 3aBHCHMOCTb llepUMeTpPa IPSMOYIoJIbHHKA OT ero
JUIMHBL M 3aBHCHMOCTH IJIOIIAAM NPSIMOYTIOJIbLHUKA OT JUIMHLL. Ka-
Kasl M3 9THX BABHCUMOCTeH sABJSIeTCS] JIMHeHHOU DYHKIHeR?

315. Yuenuk umes 85 p. Ha o1u jlenbrd od kynui x mapok no 10 p. Ilo-
cJie MOKYIIKH ¥ Hero ocTajioch y p. 3ajaiTe GopMyJioi 3aBHCHMOCTE
y or x. SIpusiercst M HTa 3aBHCHMOCTL JIMHEHHOH (DYHKIHeH?

316. Spasiercsi KM NUHEHHOH (PYHKIUS, 3ajianHast (GOpPMYJION:
a) y=2x-3; r)y=%+1;
6) y="1T-9x; n y=xt-3;

x 10x -7
B) y = = 1; e) y= 5
317, Jluneitnass ¢QyHRuus 3ajaHa popmynoi y = 0,5x + 6. Haiigure
3HAUYEHHe Yy, cooTBeTcTBYIONEe X = —12; 0; 34, IIpM kakom x 3Haue-
Hue y pasuo —16; 0; 8?

?

318. Jluneitnas (yHkuMs 3ajgana gopmyinoi y=-3x + 1,5. Haitpure:
a) 3nauenue y, ecnu x = —1,5; 2,5; 4;

6) sHaueHHe X, IIpH KoTopoMm y = —4,5; 0; 1,5.

319. Ilocrpoitte rpapuk GyHnKIMU, 3ajlaninoi QopMyoi:

a) y=-2x+1; r y=x+1,5 W) y=-3x+4;

6) y=0,2x+ 5; n) y=%x—3; 3) y=-x+3;

B) y=-x+4,5; e) y=-x- 3,5 ) y=x- 2.
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320.

321.

322.

323.

324.

325.

326.
327.

328.

(3adava-uccaedosanue.) Jlana JauHeitHas (QyHkuMs y=kx + 4.
ITpr kakoM 3HAYEHWH K rpapuKk 510 QYHKIAH:

a) napajuiesien rpaguiy NpsSIMOA NPONOPIHOHANILHOCTH § = —X;
0) He mepecekaet och abciMce;

B) nepecekaeT ochk abeuuee B Touke ¢ abeuuccoi 3;

I') HPOXOAMT uepes TOUKY IepeceueHHsi rpapuKoB (yHKIUNA
y=12-xnay=x+4?

O6eyuTe OTBETLI Ha MOCTaBJICHHELIe BOIPOCEHI.

IlocrpoiiTe rpapur dyuruuu y=-10x + 40, BoiOpaB MacuTad:
o OCH X — B 1 €M oJiHa ef(HHUIA, o ocH iy — B 1 em 10 euuu.
Haiiaure no rpaguiry:

a) aHaueHue y, cooTBeTcTBYIOICe X = -2,5; 0,8; 3,5;

0) 3HavyeHMe X, KOTOpoMmy coorsBercrByer y = 70; —=10; -30.

He BLIIOJHSS HOCTPOCHHSI, HAWJUTEe KOOPJMHATE TOUEK lepeceue-
HUS ¢ OCSIMM KoOpjMHAT rpadpuka GyHKIHH:

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

6) y=-0,7x — 28; r) y=-5x+ 2.

B kako#i Touke nepecexkaer och X rpapHi (OYHKIMH, 3ajadHHOR
opMmynoit:

a) y=0,4x - 12; 6)y=—%x+8?

He Boinosinsisi noctpoedusi rpapura GyHkuuu y = 1,2x — 7, Boisic-
HHTe, NPOXOJHT JIK DTOT I'papHK Uepes TOUKY:

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

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

B onHol ¥ TO#H Ke KOOPJIHHATHOH IJIOCKOCTH HOCTpOiTe rpapuku
byuknui y=6, y=38,2, y=-1, y=-5, y=0.

ITocTpoiiTe rpapuxu ¢yrumi y=-2, y=-1,9, y=1,6, y="17.
HaiiuTe KoOp/MHATEI TOYKH IepeceueHHsi rpaduKoB QYHKIMH:
a) y=10x -8 n y=-3x + 5;

0) y=14-2,5xmy=1,5x - 18;

B) y=ldx n y = x + 26; U,
r) y=-5x+ 16 n y=-6.

Ha pucynke 39 wuzobpaxcén rpagui (2]
OJ[HOM M3 JIMHEeHHBIX (PYHKI M. YKa-
JKUTe 9TY PYHKIHIO.

1. y=-2x+6 ] 3
2. y=x+7

3. y=x-17

4. y=-x+7 Puc. 39



329. OxuH M3 rpapukoB Ha pucyHKe 40 siBisiercs rpapukom (PYHKIUH

y = §x— 1. YkakuTte ero.

Y 2. . Y]

oy
by

—

1
N
T
-
1
-
ERE|
-

[0 . T

[
9

1!
Tt
y,

Puc. 40

330. (/las pabomut 6 napax.) Ha pucynke 41 uzobpaxkén rpaduk 3aBu-

CUMOCTH Macchl OMJIOHA € MHUAKOCTLIO 0T 00béMa HJIKocTH. Haii-
JIUTe 110 I'papHuKy:

a) maccy nycroro 6ujona;

6) maccy OMJioHa ¢ OJITHUM JIATPOM KHIIKOCTH;

B) Maccy OJIHOIO JIMTPa >KHJKOCTH;

r) ofbEéM JKHAKOCTH B OMJIOHe, eclin oblias Macca OMJIOHA C XKUJL-
KOCTBLIO paBHa 3 KI'.

1) Brimosnure ka)cJAbi 3afianust a) U 6).

2) CpaBuuTe noxydenisie oTsethl. McnpasbTe OMUOKH, eciu OHH
JIOMYINEHbI.

3) O6cyauTe, KAK ¢ NOMOINLI0 rpaMKa MOXKHO BBINIOJHHMTE 3aja-
HUS B) U I).

o3

—

Puc. 41 11
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Puc. 42 Puc. 43

331.

332.

333.

M3 6aka éMKocThIO 12 JI, HAIIOJIHEHHOT'0 JIOBepXY BOJI0#, paBHOMep-
HO BbITeKkaeT Bojia. I'pauk 3asucumoctu V or ¢, rae V — obbém
BOJ(LI B OGake (B JIMUTpax), a ¢ — BpeMsl BLITEKaHUA BOJILI (B MUHY-
Tax), nmocrpoen na pucynke 42. IMonbsysich rpagukoM, naijure:
a) 00'bEM BOALI B Oake uepes 3 MHH;

0) BpeMmsi, uepes Koropoe B Gake ocTaloch 4 J1 BOJbI;

B) 3a Kakoe BpeMs BbITeKJla BCS BoJla.

JlaunMK oTNpaBMJICs M3 JIoMa Ha aBToMoGHJie B nmocénok. Cnavana
OH exaJl 110 Iocce, a 3aTeM 110 NPOCEJIOUHON jopore, c6aBUB NpH
DTOM CKOPOCTh. I'PapMK JBHIKeHHS JJaUHMKa M300paXkéH HA PHCYH-
ke 43. Ilonpaysick rpaMKoOM, OTBETHLTe Ha BOIIPOCHI:

a) CKOJILKO BPEMEHH eXall JAauHUK 110 I0CCe M CKONbKO KHIOMeT-
POB 10 IHOCCe OH TPoexXal; Kakasi CKOPOCTE aRTOMOoOHIIS Ghiia Ha
HTOM YUacTKe IyTH;

6) CKOJILKO BpPeMeHH eXasl JauHHK II0 INPOCEJIOUHOH Jopore u
CKOJIbKO KHJIOMeTPOB OH IIpoexaJi 110 HTOH Jiopore; Kakosa Oblia
CKOPOCTH ABTOMOGHJISI HA HTOM y4YacTKe IYTH;

B) 3a Kakoe BpeMs JauHMK I@poexaJl Bech IYTh OT AoMa o
nocénka?

B 6ax manuiu Boay, Temnepatrypa koropoit 10 °C, m Harpesanu
eé jio 100 °C, npuuémM uepes KasJIyI0o MHHYTY TeMIlepaTypa Io-
Belmasiace Ha 1,5 °C. BajaiiTe GopMysoi 3aBHCMMOCTL TeMiiepa-
Typsl Bojibl T (B rpajycax Ilesbcusi) OT BpeMeHH HarpeBaHus i
(B muuyTax). llocrpoiiTe rpapuk sToM 3aBHCUMOCTH. Y3HalTe 10
rpapuKy:

a) Kakyo TeMIeparypy HMesia Bojia yepes 5 MHH; uepes 10 mun
nocJie Havasia HarpeBaHus;

0) uepes Kakoe BpeMsl Boja Harpenach jo 85 °C.



334. I'pynna TypMCTOB OTHpABHJIACH CO CTAHIMH Ha TypOasy. [lepsuie

335.

336

337.

338.

249 OHM UM co ckopocThbio 4,5 KM/u. 3aTeM cjlesalu lpuBal
Ha 1 4. Ha octapmyiocst 4acTh NYTH OHM 3aTPATHIIH NOJTOPA vaca,
Npoxojisi eé co ckopocThio 6 kM/u. TTocTpoiTe rpaduK JIBHIKCHHS
TYPHCTOR.

5. K

3

(na pa6omuvt 6 napax.) Ha pucyn- uE
Ke 44 uzobparkennl rpapuKu JIBUKe- 500
HMS IBYX MaIlWH, CJIeIYIOIMX H3 ro- |
pona A B ropoj B, paccTosinue Mex- |— G0

ny koropeimu 200 gkm. C nomoubio

ATUX I'Ppa(PUMKOB OTBETHLTE HA BOIIPOCHI: —120
a) Kakoe BpeMms Obljia B IYyTH nepBast 1804
MalllMia; BTopasi Mallluna; ¥

0) Kakasi MalllMHA Hauajla CBOE JIBH- [
JKEeHUe paHblile;
B) € KaKo# CKOPOCTLIO JIBUraNach Ka- 0 t,u,
WA MalluHa; !
r) Kakasi mamuua npubniia B ropoj

B panbme? Pvc. 44

1) Pacnpepiennre, KTO OTBeUAaeT Ha BONPOCHI 4), B), & KTO — Ha BO-
npockl 6), ), ¥ OTBETLTE Ha HHUX.

2) IlpoepbTe APYr Y JIpyra NpaBUILHOCTL OTBETOB Ha MOCTaBJICH-
HbIe BOIIPOCHI.

3) ObcynuTe, 4TO O3HAUAET TOUKA llepecevueHus: IrpauKos.

Pemure ypaBuenue:

a) 3(0,9x - 1) - (x + 0,6) = -0,2; 6) 7- (3,1 -0,1y)=-0,2y.
Tpu 6puraasl usrotropusn 65 geraneit. Ileppasi 6puraga uaroro-
BuJia Ha 10 jeralieit MeHblle, yeM BTopasi, a TpeTbsi — 30% Toro

uMesia jietTalieif, KOToOpble M3rOTOBMJIM llepBasi U BTOpasi Gpuraibl
pMecTe. CKOJNLKO JleTaJlel U3roToBHIa KakJasi Gpuraga?

BanuiMTe B BUJIe BLIPAMEHUS CYMMY TPEX IocJieloBaTe)IbHBLIX Ha-
TYPaJbHBIX UMCeJ, MeHbIlee U3 KOTOPBLIX paBHo: a) n; 6) n— 1;
B) n + 4. YnpocTuTe 3alMcanioe BhIpaskeHue.

ChopmMmynupyiite onpeaenesye NPSIMoii NPonopLMOHANEHOCTH.

Yro sBnsieTcd rpadpukomM NpsSMoin npornopumoHansHocTu? Kak nocrpo-
UTb rpaduK NPAMOoN NPONOPLUMOHANILHOCTA?

Kak pacnonoxeH B KOOPAUHATHOW MJIOCKOCTU rpaduk PYHKUMK iy = kx
npu k=0 unpu k< 0?

83



[Laitte onpefiefieHUe NIMHEAHON BYHKUMK.

Y10 9Bnsaercs rpadpmkomM NIMHERHOR GyHKUMM? KAk NOCTPOUTL rpaduk
NUHEAHOR PYHKUMN?

B kakoM cnyyae rpadvku AByX NUHEHHLIX (YHKUWA nepecekaloTcst
W B KaKOM CJlyuae OHW SIBNKIOTCS NapaieNibHbIMKU NPSIMbIMW?

B Kakux KOOpZMHATHLIX YETBEpTHAX pacrioNioxeH rpadpuk GyHKUMM:
y=6x, y=0,5x+4, y=3x-1, y=-3?

,HM mex, KMo xoxem 3Hamb OoavuLe

Panee BLI BeTpeyasiHch ¢ NpHMMepaMM, Korja QYHKIAsS 3ajaBajiach
ojiHOH Qopmysnoi. OjHAKO HepejKo BCTpeualoTes CHUTYalluH, Korja
(YHRIMIO 3aJlal0T HECKOJLKMMH (opmynamu. [Ipusesiém npumepsi.

IIpamep 1. TypucT nepByo 4acTh IYTH OT OMA JIO CTAHIMH & 110JI-
TOpa yaca co CKOpocThbio 6 KM/u. 3aTeM noJyaca OH OTjbiXal, a 10-
cJjle OT/IbIXa OCTABIIYIOCS YacTh IYTH JI0 CTAHILMM OH [POIISN 3a
OJIHH YAC €O CKOPOCTLIO 5 KM /4.

PaccTosinue s (B KHJIOMETpaXx) OT IOMa JI0 MECTA HAXOXK/[€HHSI TYPH-
cTa sipnsiercsi GyHKIHel BpeMeHH ¢ (B uacax). Ilokaxkem, uto sty
(PYHKILHMIO MOXKHO 3ajlaTh Tpems (popMyJIaMH.

Korna spems ¢t usMensierces ot 0 o 1,5 4, paccrognue oT TYPHCTA JIO
joma papno 6t KM, T. e.

$=06t, ecoin 0 <t < 1,5.

B mepunox or 1,5 1o 2 4 paccTosiHAe OT TYPHCTa [0 JIOMa OCTASTCS
HeHM3MEeHHBIM, paBHBIM 9 KM, T. €.

$s=9,ecnu 1,6<t <2,

Korjia Bpemsa ¢ uamensercs: oT 2 Jio 3 4, paccTosinie OT TYpPHCTA Jl0
Jioma paBno 9 + 5(¢ — 2) km, T. €.

s=56t—1,eccnm 2<t<3.
9TO MOXKHO 3anMcaTh Kopoue:
6L, eccnimn 0< t < 1,5,
s=19,econ 1,5 ¢ < 2,
Ht—1,ecnu 2<t< 3.

Ha pucynke 45 usobpakéH rpa@uk 5TOH (PYHKIIMH.



8. K 1]
=14
1
13
} 3
=10
= 2
A —9 X
t,u
-
0 2 3
| |
Puc. 45 Puc. 46

HDpumep 2. [locrpoum rpadpur dpyukuuu y = x + 0,5|x|.
OcpoGojumest ot 3naka moayasi. Eean x < 0, 1o |x| = —x. 3unauur,
y=x-0,5x=0,5x npu x < 0.

Eenu x 2 0, To |x| = x. Buauur, y = x + 0,5x=1,5x npu x =2 0.
Hrak, fanayio QYHKIHIO MOMHO 3aJiaTh JABYMS (DOPMYJIAMH:

_ }0,5x, ecniu x <0,
b= 1,5x, ecoim x = 0.

Ha pucynke 46 usobpakén rpa@ui 9Toi Qynkiun. OH COCTOUT U3
JIBYX JIYYeH.

IIpumep 3. Ha pucynke 47 uz00paskén paBHoGe)(PEHHBIA TPeyrolh-
nuk ABC, B kotopom ZC = 90° runorenyza AB =4 cMm. Otpe
30k MN, neprneniukynsipnbii AB, (Buxercst Tak, 4To Touka M ne-
pememnaercsi oT Touku A o Touku B. Ilpu stoM jiimHa OTpesKa
AM, pasuasi x cM, usMensiercsi or 0 10 4 cm.

[lokaskem, uto mioi@aAsL y (B KBajpar-

HBIX CaHTHMETpPax) oTceKaeMol oTpes- /)

koM MN ¢urypu (Tpeyroinbnnika AMN
WJIH YeThIpéxyroibiuka AM'N’C) asns-
ercs (pyHKIMeN JUIMHB] OTpe3Ka, 3a/1a/IuM X
9Ty (PYHKIMIO (opMyJaMH H 1HOCTpo- :

UM eé rpapuk. IIpy 2ToM BOCHOJIL3YeM- L b1 N
cst (POPMYJIOH IUIOIMA/IH TPeyroibHUKa A M TN B

S = ah /e @ — OCHOBAWHME TPeYTONb- p.. 47

mma h — ero BBICOTA.
Ecnu nepemennasi x usmensiercss or 0 g0 2 (touka M nepemeina-
eTcst oT ToukH A j1o Touku D), To oTcekaemasi purypa npejcrTapisier

1\'
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co6oit TpeyroasHHKk AMN, ninomajbs KOTOPOro pasHa %AM - MN,

1
T. @ Yy = §x2. Ecnu ke nepemMennasi x HaMensietcst ot 2 jio 4 (Tou-

Ka M’ nepemerniaercst oT Touku D 10 Touku B), To oTcekaemas (pury-
pa npejcrapisier coboit ueTblpéxXyroibHuk AM'N'C, nnomajib KoTo-
pPOro paBHA PAZHOCTH IIOMAAK Tpeyronsauka ABC v miomanm rpe-

yronbuuka M'N'B, 1. e. y = 4 - %(4 - x)%

Jlerko 1noHsIThL, UTO Ka) oMy 3HaueHH0 x, rjae 0 € x < 4, coorsercT-
BYeT eJIMHCTBeHHOe BHAYCHWE ¥, T. €. BABUCHMOCTL i OT X SIBJISIeTCS
(PYHRIHEH. ITY QYHKIHIO MOXKHO 3aJlaTh JABYMS (OpMyJIaMu:

1

2x2,ecnu 0<x<2,

4—%(4—1::)2, ecm 2 < x < 4.

Jlnst mocTpoeHust rpaMKa cocTaBUM TabJIMILY:

0

B =

2 2= 3 3= 4

00 | =

1
2

3— 3

IlocTpoHB B KOOPAUHATHOM IJIOCKOCTH TOYKH, KOOPAHHATHEI KOTOPLIX
3anucannl B TabNdIle, W COCJIMHUB HTH TOYKH IJIABHOW JIMHHEH, nojy-

1A

-

o

by

-

Puc. 48

YHM rpa)MK paccMaTpHBaeMoH (PyHK-
nuu (puc. 48).

BaMeuanHe. 3ajanasi QYHKIMIO
y = [(X) HeCKOJILKUMH POpMYyNamMu, He-
O0XO0JIMMO CHeJIHTh 34 TeM, YTOOhI KaX-
JIOMY B3HAYEHHIO X COOTBETCTBOBAJIO
eJIHHCTBEHHOEe 3HaueHue y. B nmporus-
HOM cllyuae TaKasi 3aBHCHMOCTL He Oy-
Jer apisThes ¢GyHknueir. Hanpumep,
3aBACHMOCTDH

X, ecli x < 3,
Yy =
y 2x,ecnun x 2 3

He siBJisieTcst (PYHKILHeH, TaK KaKk B HTOM
ciyuae uMcso 3 — obliee 3HaUeHUe 11e-
peMeHHOM Kak s GOPMYJILI § = X, TaK
W st popmyanl y = 2x. [losromy 3na-
YeHHI0 X = 3 COOTBETCTBYeT He OJIHO,
a JiBa BHAUEHMA y: Yy = 3 U Yy = 6.



YnpaxHeHus

339.

340.

341.

1342,

1343.

344.

dynknuua  sajasa  rpapukom
(puc. 49). Bajpaiite o1y QYHKIMIO
AHAJIMTHYCCKH, T. €. ONHOH WIN
HeCKOJNBKHMH (POPMYJIAMH.

U3 6aka émkocTIo 20 JI, 3aN0JIHeH-
HOIro BoJio# (puc. 50), yepes OTKpPLI-
TLIH Kpal paBHOMEpPHO BLITCKaeT
BOJIA CO CKOPOCTLIO 2 JI B MUHYTY.
Yepez kpaH MoxkeT BuiTeuh 0,9
Bcero ofbéma BoJbl B 0ake, Tak
KaKk KpaH pacrofiozKeHn BhIIe JHa
Gaka. OOobéM BoALl V (B JMTpax)
B 6aKe 3aBMCHT OT BPEeMeHHM X (B MH-
HYTax), KOrjla KpaH OTKphIT. 3a-
JlaiiTe 3aBMCUMOCTE V OT x aHaJIHN-
THUUECKH, €CJIH U3BECTHO, UTO KpaH
ObLJI OTKPBLIT B Teuenue 12 MHH.

IlocTpoiiTe rpadMK QYHKIHH:
) —x, eciin x < -1,
a =
E x, ecnu x = —1;

2x,ecom -1 x <1,
3-x,ecoim 1< x<4.

.

IlocTpoiiTe rpadMK QYHKIHH:
a) y=0,25|x|+ 1;
6) y=|x|+ 0,5x;

B) y = %(1—2)-

dynkuusa sajana jaByms Qopmy-
JIaMH:

_Jx+2, ecnn x <0,
Cx+ 2, ecom x = 0.

BajiaiTe 9Ty (PYHKIHIO OJIHON hop-
MYJIOH, MCIIONBL3YS 3HAK MOJIYJIS.

Ha pucynke 51 uzobpaxén rpa-
(UK GYHKIUHU, 06J1aCThL onpejene-
HHSI KOTOPOH ecTh MHOMKECTBO 3Ha-
Yenuh X, TaKWX, 4To -2 < x < 6.
BajjaiiTe 5Ty (PYHKIHNIO aHAJINTH-
YecKH.

Puc. 51
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345.

346.

347.

349.

350.

Mzmenenue Temneparypsl T' (B rpaaycax llenncusi) Bojnl B Hake
OIUCAHO € NOMOIIBLIO (hopMyJI:
4t + 20, ecnn 0 < t < 20,
T = 1100, ecsin 20 < ¢t < 30,
~3¢+110, ecnu 30 < ¢ < 90,
Haiipure snavenue T npu ¢t = 10; 20; 30; 45; 60; 90. Kakoii ¢pusn-

YeCcKHH CMEBICS MMeeT paccMaTpHBaeMLIid npoiece, korjia 0 < ¢ < 20?7
rorya 20 < ¢ < 307 rorya 30 < ¢t < 907

ITemexo/, OTNpaBUBINAACH W3 JIOMa Ha NPOTYJIKY, OKasalcs qepes
t 4 HA PACCTOSIHHH § KM OT JloMa. 3aBUCHUMOCTE § OT ¢ 3a/laHa TPeMsi

(popMyaMu:
6¢, ecam 0 < t<—g,

§ = 5,ecnu%<t£1,

~-5t+10, ecim 1 <t < 2.

Haiigure paccrosinue s npH ¢, paBHOM N BT
1.5 y 5
0; 55 =5 15 1,5; 2. 180
2" 6 i
Ha pueynke 52 usobpasén rpadui r20
ABHOKCHUSI aBTOMOOMIISL M3 NyHKTa A |go
B OyHKT B. 3ajpaiiTe 5Ty (QYHKIHIO

aHajuTHUeckH. C Kako# ckopocThio [THAJ0 I u
JIBUTAJICSI aBTOMOOHJIL 10 OCTAHOBKH? T

C KakoH CKOPOCTEHIO JABUIAJCH aBTOMO-

OMJIL TocJie OCTANOBKH? Puc. 52

JononHuTteneHble ynpaxHeHnsa K rnaee ll

. Macca OftHOro KyGHUECKOIo canTHMeTpa pTyTH pasna 13,6 r. Mac-

ca V cm® pryTH pasna m r. 3ajaite (popMyJIoH 3aBHCHMOCTD:

a) morV; 6) Vor m.

ITpu jlenenny uMclia y Ha UYHMCIO X B YACTHOM Tolnyuaercss b,
a B ocratke 10. 3ajgaite Qopmysioit pynrnuio y or x. Kakosa
obnacth onpejiesienusi »Toi Gyukuuu? Haljiure aBe napsl coorsert-
CTBeHHBIX 3HAUCHUH X U ¥.

TypucT Builies ¢ Typbaskl A B HalpaBJIeHHH dXKeJIe3HOJAOPOXKHOM
cranuuu B. Ha pucynke 53 jan rpa)MK 3aBHCHMOCTH IIYTH, IPOii-



351.

352.

353.

354.

10

L]
et ol =
[=2]

[

.

=

Puc. 53 Puc. 54

JIGHHOTO TYPHMCTOM, OT BpPeMeHH [BH)KeHHs. BrisicHHTe: a) Kakoe
BpeMsi 3aTpaTHJ TYPHCT Ha IYThL U3 A B B; 6) ¢ Kako# cpejiHeit cKo-
POCTLIO JIBHIAJICH TYPHCT; B) CKOJILKO MUHYT OH 3aTpaTHJI Ha 1ep-
BBIM IPHBAJ H CKOJILKO 3aTPATHJI Ha BTOPOH NPHBAJI; I') CKOJILKO KH-
JIOMETPOB TYPHCT NPOINEN 3a NepBLIi Yyac JIBHIKeHHsT H CKOJILKO 3a
nocheHui; /1) Kakoe BpeMs OLUJIO 3aTpaueHO TYPMCTOM Ha NepBhie
8 KM M Kakoe Ha nocjeayiouiue 8 KM.

Kakona ofsiacTh onpejieyienusi (GPYyHKIHK, 3a/lanioi (GopMyJIoii:

7 8
AVv=gg r=a7t

Bpuraja no muany JoJsiskHa uarotoBuTh 150 aeraneii 3a cmeny.
OjHaKO OHa IepeBLINOJHKIA IVaH Ha x%. CocraBbTe opmyny,
BBIPAXKAIOIYIO BaBUCUMOCTb i OT X, Ijle i — UYUCIO MUBI'OTOBJICH-
HBIX OpMrajiou aeranei. Haiigure no ¢opmyne:

a) spauenue y, ecnu x = 10;

6) 3HAueHHe X, NpH KoTopom y = 180.

U3 kBajpata co cToponoit 10 ¢M BEIpe3asin NPSIMOYTOJLHHK CO CTO-
ponamMu 8 cM M x cM (puc. 54). OGo3HaAuMB IJIOIMA/L OCTaBIIeHCs
YacTH KBajipaTa (B KBaJPATHLIX CAaH-
THMeTpax) OYKBOH y, BbIpasuTe 3aBH- —
CUMOCTHL i OT X ¢opmysioi. Haiipure: HEO
a) spauenue y, ecnu x = 2,5; 4;

6) snauenue x, ecam y = 20; 36. 1]

Ha pueynke 55 uépnoit Junuen uso- R n
OpaxkéH rpapuKk 1epBoi (QYHKIHH, "

a IBeTHOH — rpamk BTOpPOi (YHK- / N

uuu. IlpH KakuX 3HAYEHUAX apryMeH-
Ta 3HaAYCHWe NepBOA (DYHKIIHH:

a) paBHO 3HAYCHHIO BTOPO;

6) GoJibllle 3HAUECHHSI BTOPOMH;

B) MeHbIIe 3HAYEeHHS BTOPOH? Puc. 55

-
-]
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355.

357.

358.

359.

Pri60JIOB HOIIEN U3 JloMa Ha 03epo, I'ie AT
JIOBHJI pbLIOY. 3areM OH BO3BpaTHJICS
obparno. I'par JBHMKEeHUs PHIGOIO-
Ba Mokasan Ha pucynke 56. Ysnairte 5
o rpa@MKy: a) KAKOBO PACCTOSIHUE OT
loMa jio o3epa; 6) CKONLKO YaCOB 6]
pBIGOJIOB IO 03epa U CKOJIBKO YacoB OH
3aTpaTuJ Ha 06paTHLIH 1YTh; B) CKOJIb-
KO YacoB ObLJ pbifOJIOB Ha o3epe; I') Ha [ T 1% I [
KaKkoM paccTosiniiu or jioma OulJ puido- 111
JIoB yepes 1 4 moclie BLIXOJa W3 JloMa; Il
/1) uepes CKOJLKO YacoB IocJie BLIXO/a

puifosoB ObLI HA pacCcTOSIHUM 6 KM Puc. 56
OT JIOMA; €) KAKOBA CPeJIHssl CKOPOCTh
pLIGOJIOBa HA NIYTH K 03epy M KakoBa Ha oGpaTHOM IYTH.

=y

Mayuas 3apciMocTh 00béMa V SKHIIKOCTH B COCY/@ OT BRICOTHI it eé
YPOBHS, NMOJYUUIH TaGIHIY:

h, cM 3 6 9 12 15 18

V., n 1,2 3,1 5,6 9,7 14,7 21

ITocTpoiiTe rpadpux ¢Qyskuuu V ot h. ¥Ysmaiite no rpapuky:
a) CKOJILKO JIMTPOB 2KUJIKOCTH HAJMIIM B COCY/Jl, €CJIM BHICOTA YPOB-
Hs cTasia paBHOH 5 cM; 10 cm;

0) KaKOH GYZeT BLICOTA YPOBHSI 3KMJIKOCTH B COCYJIe, €CJIM B HEro
HaJuTs 4 m; 10 .

[Mocrpoiite rpapuk GYHKIHH, BRIGPAB COOTBETCTBYIONHI MaciITas:
a) y=100x; 6) y=0,02x.

Kaxoe paccrosiine y (B KHIOMeTpax) NpOeeT BeJOCHIeHCT 3a
x u, ecnu OyjleT JABUraThesi PABHOMEPHO €O CKOpocThio 15 km/u?
llocTpoiiTe rpaduk zaBHCHMOCTH ¥ OT X (MaciiTad O OCH X:
B1lcem — 15 kM; o ocH y: B 1 em — 1 4). C nomompbio rpaduka
OTBETHTe HA BOIPOCHI:

a) KaKoW IYTHL NpoefeT BeJjocullelHeT 3a 3 u; 3a 3 u 40 muH;

6) CKOJIBLKO BpPeMeHH 3aTPATHT BeJIOCHIIEJHCT Ha nyTh B 50 Km?

SIBnsiercss M NMHeHHON (QYHKIMA, 3ajlaHHas (OPMYJION:
4x —

a) y=—5—; B) y=x(6 - x);

6) y=3(x+ 8); r) y=x(9 - x)+ x2?




360.

361.

dynkuusa sajana gopmynoi y = 0,2x — 4. Halinure 3HaueHue
(PYHKIMH, COOTBETCTBYIONLEe 3HAUCHUIO apIyMeHTa, paBHOMY —25;
-12; 45; 60. Ilpr kakoM 3HAYEHUH apryMenTa 3nadenue QyHKIUH
pasio 0; 1? CymecTByer JM Takoe 3HAUCHHE X, IPH KOTOPOM:
a) sHauene PYHKIMA PABHO 3HAYCHHIO ApryMenTa;

6) sHaueHHe (PYHKIMH IIPOTHBOIOJIOKHO 3HAUCHHIO apryMeHTa?

3Hasi, UTO 3aBUCHMMOCTD § OT X sIBJIsieTcsl JIMHeHHON GyHKIMelH, 3a-
TMOJIHHATE TaGJIHILY:

a)

x|-2|o|l2|4]|6 6) | » -10] 0 |10 30

y -8 | 12 y |-15 5|6 15

362.

363.

364.

365.

366.

367.

B ratnuie ykazanbl HeKOTOPLIC 3HAUCHHUS APIYMEHTA W COOTBETCT-
BYIOII[HEe MM 3HAuUeHHs JHHeiHo# ¢pynkuun. IlogbGepure popmyiy,
KOTOPOH MOKHO 3ajlaTh 9TY (PYHKIIHIO.

x 1 2 3 4 5 6 7

y 11 21 31 41 51 61 71

Macca ojiHOrO IBO3JIsI paBHA 5 I, & Macca NMyCTOro siMKa paBHa
400 r. Kakona macca m (B rpamMmax) silliiKka, B KOTOPOM JI€KHT
x reoszeit? CocraBbTe (GOPMYINY, BBIPAXMKAIOUYIO BABMCHUMOCTHL M
ot x. SIBnsiercs u PYHKIUSA, 3a/laHHAS 9TOH (POPMYJIOH, JIHHEHHOK?

Ilpu KakoM sHaueHHUH g Touka A(a; —1,4) upuHAJUIKUT IrpadUKy
NPSAMOMA IPONOPIHOHANILHOCTH i = 3,5x7?

Dyuknms 3ajiana GopMysNon y = 711": + 3, rie -4 < x < 8. Ilocrpoit-

Te rpadHK HTOH PYHKIMA W YKa)KHTe Bee IeJbie 3HaYCHusl, KOTo-
puie MOJKET NPHHAMATE 5Ta PYHKIHS.

CropocTh pacHpoCTpPaHeHHMs 3BYKa B BO3JlyXe B 3aBHCHMOCTH OT
TeMIlepaTypbl BO3JlyXa MoxkeT OBIThL HaijleHa NPUOJIHMKEHHO 1O
(opmytie v = 331 + 0,6¢, rjie v — cKOpocTh (B MeTpax B CeKYHJY),
t — Temnepatypa (B rpajaycax Ilenscus). Haitiure, ¢ kakod cko-
POCTHLIO PACHPOCTPaHsIeTCs] 3BYK B 3MMHMH JIeHL ¢ TeMIepaTypoi
—35 °C ¥ B JIETHHH JleHb ¢ TeMmnepaTtypoi +30 °C.

Ilepecekaer s och X rpapuk JHHEHHON (PYHKIIMK K eClIM liepece-
KaeT, To B KaKo# Touke:

a) y =100 - 25x; B) y = 200x; n) y=-15;
06) y="Tx +49; r) y=-75x; e) y=15?
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369.

370.

371.

372.

373.

IlorkaxkuTe cXxeMaTHUECKH B OJIHOM KOOPJMHATHOH IUIOCKOCTH, KaK
pacioyioxkedbl rpapuku GyHKUMA ¥ = ax U y = bx, eciun:
a) a>0,b>0ua>b; 6) a<0,b<0wulal<|bl

I'paprk HexkoTOPOH NMHEeHHOH QYHKIMK BHAA iy = kX + 1 nmapaiie-
Jien rpagury Qynkinun y = —0,4x. HajijjuTe snayenve KodpPHIH-
eHTa kK W BHISICHUTe, NPUHAUIEIKHT JIH DTOMY rpauKy TOuKa

M (50; -19).

Bajaitte GopMYyJIOH JIHHEHHYIO (PYHKIINIO, 'PAQHUKOM KOTOPO#M cly-
JKUT NpsAMasi, Npoxojdinas uepes Touky A(2; 3) u napaujienbHast
rpaury Qpyurnum y = 1,5x — 3. Ilocrpoiite eé rpadpuk.

I'papuk nuHEHOH (DYHKIMH — NpsiMas, napajulenbHasi ocH abe-
Mee U npoxojdinas uepesz rourky M (5; 8). Bajalre 5Ty QYHKIHIO
(GopmyNon.

He BHIIONHSS NOCTPOCHHUS, HAJNTE KOOP/IMHATHI TOUKH Hepeceue-
HHA rpaUKOB JIHHEAHBIX (DYHKIMIA:

a) y=4x+9my=6x->5; B) y=10x-Tny=>5;

6) y=16x-Tny=21x + 8; ry y=0,1x u y = 14.
I'papukn munednbiX Gyukmuit y=3x+2, y=-2x+3uy=0,56x-2
OrpaHHUMBAIOT TPEYroNbHHK. JIEKHUT /1M HAUAJIO KOOPJIHHAT BHYT-
pPH HTOrO TPeyroibHHUKa?



Fi

>
a"’lan= a”l +F

Bbl yXe 3HaKOMbI C MOHATUEM CTEMNeHW C HaTypasibHLIM NokKasaTtesneM.
Tenepb Bbl M3yuyuTe CBOICTBA CTENeHei ¢ HaTypabHLIMKU NOoKa3aTeNsiMu,
HayYUTECH BLINOMHSATL YMHOXEHWE U [lefieHne CTeneHeit, BosseaeHne cre-
neHu B CTeneHb. B NOBCEAHEBHOM XU3HU BaM NPUrOAUTCS YMEHWe Bbl-
NOJHATL BO3BE/IeHWE B cTereHb ¢ NoMOLLIO Kalbkynstopa. B o9Toi rnase
Bbl BMEPBLIE BCTPETUTECHL C MOHSTUEM OJIHOUNEHA, MPaBUNaMU YMHOXEe-
HUS OfIHOWIGHOB W BO3BEMEHWS OfIHOYIEHA B CTErneHb. Bbl MPOAOIXM-
Te uayyeHue q:yHKuun — MO3HAKOMUTECHL CO CBOMCTBaMM U rpadukamm
BYHKUMIA i =22 U iy = x°, NONydYnTe NepBbie NpeAcTaBieHns o rpaduye-
CKOM CIOCOBE PELIeHUs YPABHEHWA.

CTENEHb U EE CBOMUCTBA

ﬁpousnene!mc HECKOJILKHX OJIMHAKOBLIX MHOMKHTeEJIeH MOMKHO 3a-
IIHCAThL B BHJIe BhIpa*KeHHs, HA3LIBAEMOI'o CTelleHLIo. Hanpnmep:

5-5:-5-5-5-5-5=57.

IToBTOpstIONUINItCA MHOMKHTEJIbL HABKLIBAIOT OCHOBAHUEM CMeneHu, a YHcio
[OBTOPAIOLIHXCH MHOJKHTBJ[GH — noKasamejem cmenenu.

Tak, B BIpaXKeHHH 57 umMeno 5 — ocHOBaHHE CTelleHH, a YHcIo
7 — nmokasaTtesib CTeICHH.

J Crenenpio uucsia @ ¢ HaTypaJbHLIM 110-
KaszateJieM n, GoJbIIUM 1, HA3LIBAETCS BHIPAXKeHHe @, paBHOe
MPOM3BREJICHHUIO 2 MHOMKHTEJICH, KaX/ILIH U3 KOTOPLIX paBeH d.
Crenenbio uueia @ ¢ nokasaTteseM 1 HA3KIBAETCSI CAMO UHCJIO d.
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BalMch a® UMTAETCH TAK: ¢d B CTEIICHU 715, «7i-5 CTENeHbL UACIA d».
Ilo onpepenenuio crenenun

al = a, a? = aa, a® = aaa, a' = aaaa.
Boobme
a” = aa...a-
——
n pas
Haxoskenue 3HAYCHUSA CTElIeHU HABLIBAIOT 8038€0eHUEM 6 CTNENEHb.
IIpuBepém npuMepsl BO3BeJeHUS B CTelleHb:

34=3.3-3-3=81; 02=0.
(-6)% = (-6) - (-6) - (-6) = -216; 91 = 9.

llpH BO3BeJICHUH B CTelleHb HOJIOKHTeJILHOI'O YHCJIA [HoJIiyyaeTcH
NOJIOMKHUTERNBHOe YHCII0; [IPH BO3BEJICHHWH B cTelleHb HYJs Nnoay-
qaeTest Hylib.

llpH BO3BeJ/ICHHH B CTelleHb OTPHUATEJNILHOI'O 4YHCJa MOXXeT I10-
JVUHTRCSH KaK [MOJIOKHTeJIbHOe YHCJIO, TaK H OTpHIAaTeJlbHoe. Ha-
npumep:
-2)=-2;
(-2 =(-2) - (-2)=4;
(-2 =(-2) - (-2) - (-2) =-8;
-2)'=(-2) - (-2) - (-2) - (-2) = 16.

Crenenn OTPHIATENILHOTO YHCHIA ¢ YETHLIM ITOKA3ATeJIeM — I10-
JIOYKHTEeJILHOe YHCJIO.

Crenens OTPHIIATEJILHOIO UMeJia ¢ HEeUSTHBIM IOKasaTejem —
oTpunarTejibHOoe YHCIO.

Jleﬁc'rnwmm.no. NMpou3BejleHHe YETHOrO 4YMCENa OTPHIATENLHBIX
MHOXHUTeNed MONOMKHTENILHO, & HPOU3Be/leHHe HeUETHOrO UMcsia OTpHIla-
TeJILHBIX MHOMKHUTEJIeH OTpUIlaTeNbHO.

KBajipat 106010 4HCAA CTh NONOMATEILHO® THCIO HIH HYJIb,
T. e. a2 = 0 npu moGoMm a.

Ilpy BLIUMCJICHHM 3HAUCHHMHA UMCIOBLIX BBIPAXXEHMH, He coflepiKa-
MMX CKOOKM, NPHHAT CACAYIOUMHA MOPSJOK JeHCTBHHA: cHauala BbINOJ-
HSIOT BO3BEJIeHHe B CTeNeHb, 3aTeM VMHOMKeHHe H JieJieHHe, jlaJiee ¢Jo-
JKenHe W BLIYMTaNHe.

Briupenum 3HaueHHs HECKOJLKHX BHIDaXKEHHH, cojiepyKalllux cTe-
HeHH.
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Hpumep 1. Haiiném anauenue sripaskenus 4 - 105,
1) 103=10-10-10=1000; 2) 4 - 1000 = 4000.
Brauut, 4 - 10% = 4000.
Mpumep 2. Haitném snauenue suipaxcenus —26 + (-3)%.
1) 26=64; 2) -26=-64; 3) (-3)'=81; 4) —64 +81=17.
Bpauur, -28 + (-3)* = 17.
PaccMOoTpUM Telleph, Kak HAaXO[AT 3HAUEHHe CTENeHH ¢ MOMOIILIO
KaJILKYJISATOpA.
llpumezp'ri& Haiijgém ¢ noMolbl KaJbKYJNsiTOpa 3HAUeHHe cTelle-
uu 2,75,

Tak kak crenenh 2,7% ecTh NpousBe/ieliHe NSATH MIOMCHTENCH, KakK-
AL M3 KOTOPLIX paBeH 2,7, TO BLIUMCJICHHS MOXKHO IPOBECTH IO

cxemMe

27X 27X 27 {27275
0}1“8!{0 KaJIbKVJATOP I[O3BOJIAeT BLIYHMCIATL 3HAUEHHe CTelleHH
npoime, He naﬁnpast IIOBTOPHO OCHOBaHHMe CTelleHH M 3HAK YMHO-
kenusi. B namem IpuMepe JoCTATOUYHO BBECTH UMCIIO 2,7, Ha>XaTh

knapumy [x] u 4 pasa maxcarh kaapumy [=]. Iloayunm Gonee yao6-
HYI0 CXCMY BLIYHCICHHNA:

2,71 XEEIEE-

B pesyJibTaTe BHIUMCIeHUi Haliém, uto 2,75 = 143,48907.

YnpaxHeHusa
374. 3anuimuTe NpoMsBeJieHe B BHJE CTCNCHM:
a) 0,9-0,9-0,9; e) yy...y;
6) (-6) - (-6) - (-6) - (-6); i
1 1 1 1, T N Ay o N s R
B) 3°3°3° 5 #K) (%) - (—x) - (=x) - (%) - (—x);
r) 5-5-...-5; 3) (a - b)(a - b);
25 pas 1) (xy)(xy) (xy) (xy) (xy)-

n) ceceeceec;

CEPIEN ANEKCEEBWM NEGEAEB (1902—1974) — cosert-
CKMIA YUEHLIA B OONACTU SNEKTPOTEXHUKU W BLIYUCNUTENb-
HOW TeXHUKW, akafnemuk. Mo ero pykoBoACTBOM cO3/a-
Hbl nepBag 8 CCCP 3BM u nyywwue coetckue 3BM
cepun BICM.
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375.

376.

3717.

378.

379.

HazosuTe ocHOBaHME M 1IOKa3aTe)lb CTElleHu:
a) 3,5% 6) (0,155 B) (1000 1) (-a)%5 7) [%x

chom,:;ys onpejleJieHHe cTelnenyd, npejcrasbTe cTelleHb B BHJe
npou3aBejieHus.

Boinosnure Bo3BejieHHe B CTElleHb:

4 4
a) 24 B) 5% n (7,8)% K) (3] H) (1 %)’

5

2\’ t
o4 n o o (-2 0 (24).
HaiiuTe 3HaueHHe cTelleHu: 5
a) 255 m) T ) (0,95 W) (_%];

[
6) 8% 0T o) (245 3 (—%)
Bruiuuciiure ¢ HHOMOIIBIO KaJIbKYJIATOpA:
a) 4,153 0) (—0,98)5; B) 1,428, r) 2,088 : 1,56; n) 1,674-8,3.

HaiiauTe ¢ NOMOIMLI0 KaJLKYJIATOPA 3HAUCHHE BhIpasKeHUs:
a) 8,494  0) (-1,062)% ) 2,73%-27,4; 1) (1,39 + 7,083)%.

. BanoJHUTe TabIHILY:

1 2 3 4 5 6 7 8 9 10

3n
381. Ilpencrasbre: 25 24
a) B BMJie KBajipaTa unciuo: 0,81; 0,16; 144; 16,9 lg; 0,0004;
0) B Bujie ky6a uncno: 64; —-216; 0,008; —— 4;;

382.

B) B BHJIe CTelleHH jlecATH umciyo: 10; 100, 1000, 1 000 000;
r) B BHje cTeneHu naTu umcno: 125; 625; 15 625.

Hpe}[(:'l'am.'re B BHJI¢ KBajipaTa HJIH Ryﬁa YHUCIIO:
a) 8 6) 81; ) 125; 1) 64; 1) 0,001; ¢) 313; x) 1-:13—;.

. CpaBuuTe:

a) 712 u 0; B) (-5,9)° u (-5 9)2
6) (-25)* u 0; r) (-2,3)"% u (-8,6).

. BeinosinuTe jleiicTBUs:

a) 7-5% B) (—0 4)‘, n) -3 -
6) (7-5)% r) -0 e) —6%- (-12)



385.

Haiijjure 3HaueHHMe BLIPAXKEHMS, MCIOJL3YS TAGJMILY KBaJpaToB,
HOMeIEHHYI0 Ha (opsale yueOHUKaA:

a) 342 - 175; B) 422.9; n) 752 + 252
6) 605 + 782 r) 182: 27; e) 592 - 362
Brrauenure:

2
a) 9-(%); B) (<10) ;) 4-5% k) —24. 15;

g
6) (9-%); r) —108 e) =5-2%  3) 2700 - (-0,1)%.

387. BrinmosnuTe JCHCTBHS:

a) T2+ 3% r) 102 - 3% x) 11 — 3%
6) 62+ 8% m (10 — 3)% 3) (6 - 8)%
B) (6 + 8)% e) 21-3% n) 43 — 22,

388. Brrumenure: ANE
a) 124 (2% 1) 10-5-24 k) 34— (é] 63
6) —62 — (-1)% n 2-31-3-.24 3) 0,2-3%-0,4-24%

B) —8% + (-3)% e) 2-5%+5-2% u) 8-0,5%+ 250,22,

389. OkHO B CTAPDHHHOM 0cOOHSIKe MMeeT (DOPMY NPSIMOYTOJNILHMKA, 3a-
Bepinanimerocst nojgykpyrom (puc. 57). Cocrasure (opmysy Juist
BRIYMCJICHUS ero Iuiomaiu S (B KBaJIpATHEIX CAHTHMETPAX), ecJu
M3BECTHO, UTO OCHOBaAHHE IPSMOYIOJILHMKA PaBHO @ CM, BbICOTA
NPSAMOYI'OJIbHMKA B HoJTOpa pasza OGosblle ocHoBanusi. Haiijpu-
Te IUIOIMAaAL OKHAa, ecyid a = 80. (Ykasanue. [Inomane Kpyra
pasna nr2, rjie r — pajjuyc kpyra, t = 3,14.)

390. CocraBbre (GopMyJly JUIS BLIUHCIEHHS IUIOIAJAM KoJbla, H30-
Opaxkénporo Ha pucynke 58. Haiijiure miomajik KoNbia, eciH
R=6,4 ¢cm, r = 3,6 cm.

Puc. 57 Puc. 58
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391.

392.

393.

394.

395.

396.

397,

398.

399.

HaiijuTe 3HaueHHe BLIpAXKeHHs:
a) (),Oly“ npu y=-2;5 2; -3; 3; —10; 10;
6) 2¢2 + 3 npu ¢ =—-11; 11; 0; —15; 15.

Yemy paBHBI 3HAUCHHUS BbIPAKeHMIl:
a) x2; —x%; (-x)? npu x = -9; 9; —6; 6; -2; 2;
6) x% —x% (—x)°® npu x =—-4; 4; -3; 3; —1; 1?

BrluncauTe 3Hadende Beipaxkenuss x5+ x'4+ x5+ x2 4+ x npm
x=-1; 0; 10.

(3adava-uccaedosanue.) Haiiure BCEeBO3MOXKHEIE 3HAUEHMS 4,
rjie @ — HaTypaJbHOe YHCJO, NPH KOTOphIX uucao 90 saBiusiercs
HAMMEHBIHM ODINMUM KpaTHBIM Yrcen 15 v a.

1) PasnosuTe Ha NPOCTHIC MHOKHTENH Kajioe H3 yncesn 90 u 15.
2) ObcyauTe, KAKME MHOMKHMTENH JIOJIKHEI BXOJHTL B PasJiodKeHHe
yucia d.

3) CuenaiiTe BBIBOJ| O 3HAUCHMSIX UMCJA d.

ITpescraBsTe NPOH3BeJicHHe B BHJe CTONCHH ¢ OCHOBAHMEM a:
a) a’a; 6) a‘a?; B) a’a®; r) a®a'?,

OGbACHATe, OUEeMY 1IPH JIO0bLIX 3HAUEHHSAX IepeMeHHOH X 3Have-
HAS BRIpaKeHHH 4x2 W (x — 8)2 ARIAIOTCA HEOTPHIATENLHBIMH
YHUCHAMM.

(s pa6omet & napax.) Jlaukl BEIpaskeHHs :
a?+1, -a', 3+(5- a)"’§ -a-as -a%+8,
3a+4, a'+a’+8, -a®-4a*-1, -Ta-4, -a®-9.
Kakune U3 5TUX BbIpaXKeHHH IPUHHUMAIOT:
a) TONLKO MOJOMHTENLHBIe 3HAYCHU;
0) TOJLKO OTPHIATENLHLIC 3HAYCHHS?

1) PacnpesenuTe, KTO BBINONHSIET 3ajlaHHe a), a KTOo — 3aja-
HHe 6), U BBLINOJHUTE HUX.

2) IlposephTe JpYr y JApYra, BepHO JIM BRINOJIHEHO 3ajlanue.

3) Henpasbre olIMOKH, €ClIH OHM JIOTYINEHEL.

3anuImmuTe B BUJEe BRIPAXKEHUS:

a) KBajpaT CyMMBI uMcesn x u 1;

0) CYMMY KBaJ[paTOB UMces @ U b;

B) pasHOCTL KBaJ[PATOB YHCENl m U n;

') KBaJIpAT PasHOCTH YKCeN m H n;

/1) VBOGHHOE IpPOHM3Be/leHHe KBaJI[PATOB UMCeN X U Y;
e) yABoeHHoe NpoU3BeJeHHe Kyba a M KBajapaTa b.

ITpounTaiiTe BRIpaXkenue:

a) (x+y)% B) (x — )% n (x -y k) 2(a — by’
0) x2+ y% r) x% - y?% e) x% + i 3) 3(a? + b?).



400. He BEINOJNHSS NOCTPOCHHS, HAWAHTEe KOOPJAHMHATE! TOUYEK Iepeceye-
HMs1 rpapuka QYHKIHHA y = 1,2x — 30 ¢ ocLlo X H OCBIO ¥.

401. Hadiaure KOOpJAMHATH TOUKH llepeceyeHusi rpapukoB (yHKIHA:
a) y=—-4x+1,3uny=x-2,T;
6) y=—x+81uy=-3x+179.

402. KakoBo B3auMHoe pacrosioskenue rpaduKoB GYHKIHI:
a)y:—%x+3uy=—%x—3; 6)y=-,2§x+4uy=—-§x+4?

Bripaskenue a®a® upescrasnsier coGoit 1pOMaBejleHHe JIBYX cTelle-
Hel ¢ OJIMHAKOBLIMA OCHOBAHMSIMH. DTO NPOH3BEICHHE MOXKHO 3allACATh
B BHJIe CTCIICHH C TEM e OCHOBAHHEM:

a?a® = (aa) - (aaa) = aaaaa = ad.
3HaumT,
a2a® = a2+3.

Mul BHMM, UTO IpousBejienue a’a® paBHo CTENeHH ¢ TeM e OCHO-
BaKeM M NOKaszaTeJeM, PaBHbLIM CYMMe NOKasaTelel NepeMHosKaeMbIxX
cTeneHeii. AHAJOTHUYHLIM CBOWCTBOM 00J1ajlaeT NPOM3BEjeHHe JIOOLIX
cTeleHel ¢ OJMHAKOBBIMM OCHOBAHMSIMU.

,ll!lﬂ Jioboro umMesia @ U IIPOH3BOJILHBIX HATYpPaJIbHBIX 4YHCeJ
man
ama® = g™+ ",

JList lokasaTesheTBa HEIONL3YeM ONpejlesieH|e CTeIed | CBOHCTBa
ymuaoxkenusi. IlpejcTaBuM BhIpaskenne a™a" cnavaia B BHJC TPO-
U3BEJICHUST MHOMKMTeJIeH, KaskKJBlH M3 KOTOPHIX paBeH @, a 3aTeM
B BH/Ie CTEleHH

a™a" = (aa...a) - (aa...a) = ad...a =am™*",
e —— ———
m pas n pas m+ n pas
Taxkum obpasom,
arat=agmt+n,
JlokazanHoe PABEHCTBO BLIPAMAET OCHOBHOE CBOILCMB0 cmenenu.
Ono pacnpocTpaHnsieTcsi Ha NnpousBejienine Tpéx W Gosiee creneneii. Ha-

IpHMep:
P p ama'a* =am'rgk=qgm Mk _gmiavk,
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W3 ocHoBHOrO cBOMCTBA CTEIIEHU CJIefyeT IPABUJIO YMHOMXEHUS cTe-
nenei:

[IPY YMHOMEHHWH CTelleHeH ¢ OJIHHAKOBLIMA OCHOBAHUSAMM OCHO-
BaHHE OCTABJSIIOT IPEMHHM, a IOKasaTeld CTelleHeH CKIAMHbI-
BaloT.

[IpuBeném npumepsr:
xsx’I:th?:xlS, nyS:ylyG:yl‘G: 6’ Brpip? = p2+4+3 = p9_

Brpaskenue a’ : a® sipnsiercss YACTHRIM JIBYX CTelleHeH C OJMHAKO-
BEIMM OCHOBaHMSIMH. OHO MMeeT cMmbIca npu a # 0. Ecan a # 0, 1o sTo
YACTHOE MOMHO IPeJICTABHTH B BHJIe CTEIIeHHM € TeM e OCHOBAHHMEM.
JlejicTUTeNbHO, Tak Kak @3 - a' = a%, To No ONpeJeJIeHHI0 YACTHOIO

a’:a@=al,r.e.d’:at=a"" 3.

Mu1 BHAMM, uTO yacTHoe a’ : @® npH a # 0 paBHO CTENEHH ¢ TeM e
OCHOBAHHEM M [IOKasaTesieM, PABHLIM Pa3HOCTH IOKazaTeled JeJuMoro
H JIeJIMUTes.

AHANOIHUYHBIM CBOHCTBOM 00JiajiaeT Jo00e YacTHOe CTeleHel ¢ oju-
HAKOBLIMH OCHOBAHMSIMHM, OTJIHUNBLIMHM OT HYJIsS, B KOTOPOM IOKAa3aTeh
CTENeHH JIeAUMOro GolsIe MOKA3ATeNsI CTeleny JIeJIATeNs .

Jlnst m060ro unesna a # 0 ¥ NPOU3BONLHLIX HATYPAILHBIX YUCel
m W n, TAKHX, 4TO m > n,

asa*=a" "

PagencrBo a™ : a® = @™~ " GyjleT A0KA3aHO, €CJIU Mbl YCTAHOBUM, UTO
npousBejieiue a™ - " u a® pasHo a™.
IlpyMenHB K NpoMsBe/leHHI0 a™ ~"a® oCHOBHOE CBOMCTBO CTeIleHH,
TOJIYYHM

am-nagh —glm-m+a _ gm-a+n _ gm,

SHAUYHT, 10 ONpeJIeJIeHHI0 YacTHoro a™ : a* = a™ - °.
W3 jlokazaHHOro CBOMCTBA CJliejlyeT IPaBHJIO JleJIeHUs] cTelleHe:

Nnpu JieJIeHuH crenenei ¢ OJIMHAKOBLIMM OCHOBAHMSIMM OCHOBA-
HHEe OCTaBISAIOT NPEeXKHUM, a U3 NoKazaTelis cTeleld JieJUMoro
BBIUMTAIOT NMOKa3aTeJlb CTCIeHU JleJIuTels .

llpuBeaém npumepbi:
M:ct=cl0-2=¢8 pl:p=pl:pl=pl-1=ph
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Mgl BBIBEJIM [IPABUIIO JIQJICHMsT @™ Ha a@” JUisd cliyuasi, Korja m > n.

Ecnn sTo npaBujio IPpUMEHUTHL K YACTHOMY a” : a®, TO NOJNyUUTCH

a*:a*=a*-"=ad

CreneHns ¢ HYJIeBEIM IIOKaszaTelieM He Obljia olpejiejieHa. Tak kak

[P BCSAKOM @ # 0 U J1060M HATYpPaJIbHOM N
at:a"=1,
TO CUMTAIOT, 4TO Npu a # 0 0
a’=1.

Crenens uucna a, ne paBHoro HyJio,
C HYJIeBbBIM NOKasaTeJleM paBHa eJlHHHILe.

Hanpumep, 2°= 1, (-3,5)° = 1. Bupaxenue 0° ne umeer cMmuicia.
Teneph mocjie BBEJCHUSI HYJIEBOH CTENeHH MBI MOYKEM NPHMENsATL

dopmyny a™a”=a™'" (npu a # 0) u B ToM cayuae, korjja m = 0 WiIH
n=0. ®opmyny a™ : a*=a™ " upu a # 0 MOXKHO IPUMEHATHL HIPH JIIO-

ObIX
BHIO

Ynp
403.

404.

405.

406.

407.

IeJILIX HeOTPHIATENBHBIX YMCIAX M U i, YAOBJIETBOPAIOIUX YCIIO-
mzn.

aXKHeHUus

npo;lm'am.'m Mpou3BeJicHHe B BHJIe CTCNCHH:
a) x°x%  B) 'y n xx; ) 26. 24
6) a®a®; r) bl e) yy'% 3) 7.7,

BanumuTe B BHJE CTENeHH NPOM3BE/IeHHe:
a) m*m%  B) c'c'; n) aa®; x) 59 5%
6) xixt; r) pip'l; e) b2b; 3) 33 .33,

IIpejcraBbTe BLIpaXkenue a'’ B Bujie npoussejleHus JIBYX cTeneHeil
¢ OJIMHAKOBLIMM OCHOBAHMSAMM, OJlHA M3 KOTOPKLIX paBHAa:

a) a% 6) a% B) a% r) a'.

IlpejicTaBeTe cTeNensL B BHJIC ITPOM3BEJICHMS JIBYX CTelleHel ¢ TeM
ke OCHOBAHHMCM KAaKUM-HHOYIL cnocobom:

a) xl(); 6) yls; B) 2!2; l‘) 5!7_

IpejicraBpTe BRIpaskenue x5 B BUJIe IPOM3BEJHMS JBYX CTeleHei
¢ OCHOBAHHMEM X BCCMH BO3MOXMKHBLIMH CHOCOGAMH.

IlpejicTaBbTe B BHIE CTENeHH NPON3BeleHHe:
a) x’x5x4; B) mm*m?*m%; n 102 -10° - 10%
6) ¥'y’y; r) p'p’pp; e) 3*-3%-3%.3.
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409.

410.

411.

412,

413.

414.

415.

416.

417.

418.

419.

BanMiuuTe B BUJIe CTEIIeHH BhIpajkeHue:

a) m3m2m?; B) xxixix; n TELT.T4

0) ata’a?; r) n®nnsnb; e) 5-52.5%. 55
[IpescraBpTe B BHJIC CTOIICHH:

a) 5% - 25; B) 61%.36; n) 0,45-0,16;
6) 3'2.27; r) 29-32; e) 0,001 - 0,14,

ITpesicTanuB B BHJIe CTENCHH BLIpaXkenHe, HANJMTe ero 3HauyeHHe
no TaGyiMIle cTenenell yuciia 2, noMem@nnoi na (opsaie yue6-
HHKA:

a) 2¢.2; ©6) 26-4; m) 8-27; 1) 16 - 32.

ITo Tabnuie crenenei uucia 3, NOMeIEHHON Ha (opsale yueOHH-
Ka, HalJiMTe 3HAUCHNEe BLIPDAYKeHUSs, [IPe/ICTABUB €ro B BUJle cTelle-
HHM ¢ OCHOBaHMeM 3:

a) 32.3% ©) 81-3% B) 9-2187; r) 27-243.

IlpejicTaBbTe BhIpajkeHHe B BHJie CTelleHH ¢ OCHOBaHUEM c:
a) (c')%  6) (A

IIpepcrasbTe B BUJIe CTEIIGHH YACTHOE:

a) x5 : x?} B) a?': a; N cl2: 3 w) 38 : 35
6) y'0: y% r) b19: b, ) p20: ptb; 3) 0,79 : 0,71,
BulloJHHUTe jleJieHue:

a) pw - pG B) xls - xd ll) 1016 1012';'

0) a®: at; r) Yy e) 2,316 237,

HaiiuTe 3HaUeHHe BLIpAXKeHHs:

a) 58 : 54; B) 0,51°:0,57; ) 2,7318 ; 2,731

8 6 7 4
et (0 o (303

Haitymre snauenue ipoGu:

8% 0,87 (-0,3)" .
Vg Dggr Mot D AT
(13) (-23)
Brruucsunre:
7%. 75 316 516, 54 0,6‘2
)~ 0) = 3t B) W r) 0605

VIpocTHTe BhIpaskeHue:
a) x" - x%; B) X - X% n) ¢ :em;
6) a?-a™; r) ¥ :yh e) k" : k



420.

422.

423.

424.

425.

426.

Hajiijjure 3HaUeHHe BLIPAXKEHU:
a) 3x° npu x = 2,6; B) 10a2° npw a = -3, b= -8;
6) -2,5y° npu y = ~1 %; r) 27a% upu a = %, c=-=.

. BuimonuuTe peicTBus:

a) bW 6) ¢:c% B) a'a 1) x%: 20

H{)eﬂcTaBbTe B BHJIe KBaJipaTa HIH Ryﬁa YHCHO:
a) 9 6) -27;  B) 6,25; 1) 0,064; 1) —3%; e) 5

o e

IoctpoiiTe rpadpur GQYHKIHH, 3ajaHHOi (opMyJoi y=x —
Haijigute no rpagury sHaueHuss QyHKIHNA npu x =4 U x = 6.
JiBurasice co ckopocThio 70 KM/4, aBTOMOOWIIL 3a ¢ U NPOIMEN pac-
cTosiHMe $ KM. 3ajiaiiTe (DOPMYJIOH 3aBHCHMOCTL § OT ¢. Ilonwsysich
9TOM (POopMYJIOi, HAWUTE IYTh, KOTOPLI aBTOMOOWJIL NPOIIEN 3a
Bpems or 3 u 30 Muu j0 5 u.

IlyeTs @ — npoussosbHoe uncesno. CpaBHUTE ¢ HYJIEM 3HAUCHHE BhI-
paskeHus:

a) 6a% 06) —a% B) a®+4; 1) (a+4)% n) -a®-5.
Ipunapnexkut aum  rpadury QYHKIOMM, 3aJaHHOi  dopMmysioi
y = x3 — 3x%, Touka A(7; 196)? Touka B(-5; -200)?

. Kycok rpanura o6némom 40 cm? umeer maccy 108 r. Kakosa macca

KyCKa rpaHuTa, o6b6M KoToporo Ha 35 ¢m® Gosbine?

Buipaskenue (ab)? sipisieTcsi cTelleHbIO NPOU3BEJICHUs MHOMKHTEeH

a ¥ b. D10 BRIpasKeHHe MOKHO NPEJICTABATH B BHJIe IIPOU3BEJIEHUS cTene-
Heit a u b:

(ab)! = ab - ab - ab - ab = (aaaa) - (bbbb) = atbi.

3uaumr,

(ab)! = a'pt.

AHaJIOTHUHBEIM CBoOiicTBOM o6JiajiaeT Jiobas HaTypaJibHasi cTelleHb

IPOUBBEJIEHUS JIBYX MHOMHUTEJNeH.

Ilnsa mo6eIX @ ¥ b ¥ NPOU3BOJLHOIO HATYPAJILHOI'O YUCia n
(ab)* = a™b".
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[To onpenenenuio crenenu
(ab)" = (ab)- (ab) - ... - (ab).
. e ——
CrpynnupoBas OTAeJbHO MHOMKHTENH @ U MHOMKHTENH b, 1HOJYyUUM
(ab) - (ab) - ... - (ab) = (aa...a) - (bb...b).
N .n-’pés - ‘n'vpﬁad \nT)-a:;
BocnoJib30BaBIIHCE ONPejleJieHeM CTeleHH, HaXOJMM
(aa...a)- (bb...b) = a"b".
“npaz n pas
(ab)" = a"b".

JlokazanHoe ce0iicmeo cmenenu npou3eéedeHus pacnpocmpaniemcs
HA cmeneny npouséedenus mpéx u 6onee MuolNcumedneil.
Hanpumep:

CnejoBaTensno,

(abe)* = a’bte”; (abed)* = a*betd”.
OTciojla nosnyvaercsi paBuJIo:

YTOOB! BOZBECTH B CTEleHb [IPOM3BeJIeHHe, JOCTATOYHO BO3BECTH
B 9Ty CTeleHb KaXJIbli MHOMHTEN L W Pe3yiabTaThl lepeMHo-
JKHTh.

IIpumep 1. BospeséM npoussejiende 2y2 B NATYIO CTENEHb.

Unmeem (2yz)® = 2y525 = 32y525.

Buipaxenue (a®)® ecTh cTelnens, OCHOBAHHe KOTOPOil caMo siBJsieTCs
cTelleHblo. JTO BhIPAXKEHUE MOMKHO [PEJCTABUTH B BHJIe CTEIICHHU C OCHO-

BaHHeM a:
(05)3 = a%a%a® = a®+5+5 = ¢5-3,

IIJIH nmodoro yuena a A MPOM3BOJILHBIX HATYPAJNILHBLIX YHCEN
mun
(@™ = a™.

ITo onpeieiecHHIO CTeNeHH
(@™)* = a®a™...a™.
[ —

n pas
JOTJIACHO OCHOBHOMY cnoﬁc'rny CTelleHH
n pas
———— e,
aﬂlalﬂ‘ aﬂl =am¢m+‘..+m
——
n pas



3aMeHuM CYMMY m + m + ... + m lIpOU3BeJ/IeHHeM mri.
el ot B Bl
n pas

Torpa nosyuum
n pas

(R L CTTE . p—
aﬂ m m aﬂ‘lll.

CrefoBaresibHoO,
(a™)' = a™".

Wz nokasanHoOro cpoiicTsa creneHyn cljielyeT npaBuJio:

IIpH BO3BeJICHHHU CTelleHH B CTelleHb OCHOBaAHHe OCTaBJIAIT TeM
JKe, a MoKasaTeJld IepeMHOMXaloT.

Ipumep 2. Ilpescrabum Bhipaskenue (a?)® B BUje CTelleHH ¢ OCHOBa-
HHEM d.
Hmeem:
(@%)? = a* 3 = a2,

CpolicTBa cTeneHe#, BoipaykeHHble ¢opmysamu (ab)’ =a"b" u
(@™)* = a™, MMel0T MecTo M JUISI cTelleHed ¢ HYJeBLIM IoKazaTeJieM
(ecoim ocHOBANMS OTIMYHLI OT HYJIsT).

YnpaxHeHus

428. BrInoJIHUTe BO3BeJleHHe B CTelleHb:
a) (xy)' B) (2x)%  m) (-5x)% x) (-0,2xy)"
6) (abc)®; r) (3a)% e) (-10ab)?; 3) (~0,5bd)3.
429. BoaBejuTe B cTeleHb:
a) (mn)% B) (-3y)%; n (10xy)% ix) (—am);
6) (xyz)% r) (—2ax)*; e) (—2abx) 3) (—xn)'.
430. HaiijjuTe 3HAUEHHE BHEIPAYKEHHS:
a) (2-10)5% 6) (2-5)4 B) (3 - 100)% r) (5-7- 2072
431. JlokaxkuTe, uTO:

a) KBaJIpaThl MPOTHBONOJOKHBLIX YHCe paBHbl;
06) KyOLI NPOTHBONOJIOMKHELIX YHCE TPOTHUBOIOJOMHEI.

432. Kak M3MeHHTCSI IJIOMAaAL KBaJIpaTa, ecjii ero CTOpony YBeJHUYHTL
B 2 pasa? B 3 paza? B 10 pas? B n pas?

433. Kak usmeHuTcs o6néM Kyba, eciyn ero pe6po yBeJIMUUTEL B 2 pasa?
B 3 paza? B 10 pas? B n pasz?

105



106

435.

436.

437.

438.

439.

440.

441.

442,

443.

444.

. (Mlas padomet 6 napax.) Ha nokpacky kyba sarpatuian 40 r kpac-

KH. XBaTuT 1M 1 KI' KpackH, UToObl IOKPACUTL KY0, pebpo KOTopo-
ro B 3 pasa Gojapie?

1) Brickaxkure JpyT APYTY Npefnonokenne o6 03KHIAEMOM OTBETE.
2) BrInoJHHTE CAMOCTOATENLHO BLIUHCICHHSI.

3) ObcyauTe, NOATBEPAMIKCH JIH BAIIH IPEAIIOIOMEHUS.

(/s pabomul 6 napax.) bacceitn, uMeloluid popmy kyba, Hanos-
Hsiercst BOJOH 4epes TpyOy za 40 MHH. YcneloT JIM 3a 5 4 Hanos-
HHUTEH BOJION uepes Ty e TpyOy GacceiiH, MMeInui (opMy Kyba,
pefpo KoToporo BjaBoe Gonbine?

1) BrickaskuTe JIpyT APYry NpeAloNokeHne 06 00KHaeMOM OTBeTe.
2) BhIOJIHMTE ¢aMOCTOATENLHO BLIUMCICHHS.

3) OGcyauTe, NOATBEPAMINCEH JIH BAINH [IPENONOMeH .

ITpesicTaBsTe B BHJIC CTENIeHH NPOM3BE/ICHHO:
a) bix?; B) x2y222; ) 32a%
6) a’y’; r) (—a)® b3 e) 0,027m3.

Haiiqure 3HaueHHe BbIpaXKeHHsI:

10

a) 2. 54 B) 0,2515 . 415 ) [g] -1,4%

7
6) 43-25% 1) [%) -1,57% e) 0,26 - 507,
BI;I"()J"IHTG BO3BejJieHHEe B CTeleHL:
a) (<% ) (a5 m) @5 w) ()
6) (x%)% r) (a®? e) (¥ 3) (%)%
SanuImuTe B BHJle CTelleHH ¢ OCHOBAHHWEeM X BhipajXeHHe:
a) (x%  B) 2% p) 2laixl

B) 2t r) (x?)% e) ((x*P).

IIpejcrasbTe B BUJIe CTEIIGHU ¢ OCHOBAHMEM a BbipajkeHUe:

a) (@®)? ©) a®a% ) (@)% 1) dPal;  p) d¥a% e) (@5
[TpesicTaBsTe B BHJIe CTOICHH ¢ OCHOBAHMWEM d:

a) a'a®;  6) aa™; B) a?a™; 1) (@)™ p) (@) e) (af).
IIpescTaBsTe B BHJIe CTEICHHM ¢ OCHOBaHMEM 5 umMclo:

a) 254 6) 125% B) 6252,

Ilpescrasbre unesno 220 B Bujle cTeleHH ¢ OCHOBAHHEM:

a) 22 6) 21; B) 25; r) 210,

Banumure yneno 250 B puse cTenenn ¢ ocnopanMeMm:
a) 4; 6) 8; B) 16; r) 32.



446.
447.

449.

450.

452.

453.

454.

. Bripaxkenue a'? npejicraBbTe B BUJIe CTENEHN HECKOJLKMMHU CIIOCO-

Gamu.

Hapectno, uro a2 = m. Haiigure a®.

Yipocrure Bhipaskenue:

a) 2% (%% B) (@®P-(a'  n) (mPmd)

6) (a®)?- a% r) (2?5 - (5% e) (x'x)?.
BanumuTe B BUJle CTElleHH ¢ OCHOBAHWEM @ BRIpa’KeHue:

a) (a%% B) (a®) - (a?)%; n) (a*a®y
6) a? - (a%% r) (a®) - (@®)% e) (aa®).

YnpocTHTe BLIpaskenue:
a) x°- (2% ) (@05 ) (&P ()
6) (x%)*- x5 r) (2% - (x%)5 e) (x7)F - ()

Hajiure 3Hauenne BHIPAXKeHHS:

25. (24 (2% (67 25 311.27
a) o ) .4 ) e’ K) mv

(G 57 37.27 (73 7% (11%)*
0) —@— VG 9w D iEar

. UsBectHo, uTOo @ <0 u b > 0. CpaBHUTe ¢ HYJNEM 3HAUEHHe BRIpa-

IKEHUS:
a) ab?; B) a%b; n) —ab3; k) (a + b)%
6) a’b; r) ab?; e) a?+ b% 3) (a — b)2.
Kakoii mugpoii MoKeT OKaHUHBaTLCH:

a) KBaJIpaT HATYPAJIbLHOI'O UHCJIa;
0) ueTBéprad cTeleHb HATYpalib-

HOro uncna? i

HspecTHO, 4TO0 rpadMK (PYHKIMH

y = kx + 5,4 NpOXOJIUT Yepes Tou-

Ky A(3,7; —2). Haiinure 3nave-

HHe Kod(ppuiiHenTa k.

[

Ha pucynke 59 nocrpoes rpaguk

HeKoTopo# (¢yHKumMu. Ucnonbsys

|
rpauk, HaMaUTe: —5 =) 0-| o
a) 3pavyenue y NpH x, paBnom —2; [ | It
-1; 2; | | |
0) 3HAUEHHMA X, NPH KOTOPHIX Y
paBuo —0,5; 2. Puc. 59
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ChopMynupyiiTe onpeaesieHne CTeneHn Yucna ¢ HaTypanbHbIM roka-
satesieM. MpusearTe NpUMepsl U HA30BUTE B KAX/I0M U3 HUX OCHOBA-
HUe W nokazareflb CTereHu.

ChopMynMpyitTe U AOKaXUTe OCHOBHOE CBOMCTBO CTEMEHMU.

CHOPMYNMPYATE NPAaBWIO YMHOXEHUS CTeneHei ¢ OMHAKOBLIMU
ocnoaasuuﬂmu Mpeacrassie B BuAe CTENeHu nNpousBefieHne
12 - 124

ChopMyIMpYiATe NpaBuio AeNieHnusi cTerneHen ¢ OMWHAKOBLIMM OCHO-
BaHuAMM. [peficTaBbTe B BUE@ CTeneHu yactHoe 5,76 : 5,73,

JlaiTte onpeneneHue cTeneHy YMcna C HyneBbIM Nnokasarenem.

ChopMynupyinTe NpaBuio BO3BeAEHWS B CTeneHb NPOU3BeAeHWs,
NpasuNo BO3BeeHUs B cTeneHb crenenn. Npeacrassie B Bue cre-
neHu BolpaxeHue: (5ab)t; (a®)f; yt - (y2)°.

OAHOMYJIEHBI

Buipaskenus 5a’x, 2b%(-3)bc?, -3a’, xy? smnsiores npousse-
JIHUSIMH UMCel, llepeMeHHbIX M MX creneneii. Takue Bhipa-
JKEHUS HABKIBAIOT odnouAenamu. OJHOUICHAMM CUUTAIOT TAKNKe
4Hena, NepeMennLie ¥ WX crenend. Hanmpumep, BLIpaskeHus
-7, 23, x, x' — ojHOUNECHLI.

Yupoerum opuouwsien 2b3(—-3)bc?, BocCHONBL30OBABIMIMCEL INEePEMECTH-
TeJABLHLIM M COUETATENBHBIM CBOMCTBAMM YMHOMKEHMS:

203 (-3) be? = 2(-3) bbe? = —6bic2.

Mul npeficTaBiiM ofpouwien 2b%(—3)be? B BUJC NPOH3BENCHUS UYH-
CJHIOBOTO MHOMCHTEJISI, CTOSIINEro Ha MepBOM MecTe, W CTereHe# pasiiuu-
HBIX TNepeMeHHbIX. Takoi BHJI ojlHOUIICHA HABLIBAIOT CIMAHAAPMMHLLM
sudom. K o,nnotmenam CTAHJIAPTHOT'O BHA OTHOCAT W TAKHEe OJIHOUJIe-
HBl, KaK -5, @, —a, a®. K cranlapTHoMy BHJIY MOXKHO IIPUBECTH JII060M
OJIHOYUJIEH.

YHcnoBOH MHOMHTENL OJIHOUWJIeHA, BAlMCAHHOIO B CTAHAAPTHOM
BHJIe, Ha3LIBAIOT xoa:g«puuueumo& odnounena. Hanpumep, KO')(L)(I)HI[H-
enT opiHowiena —6btc? pasen —6. Kooduiuuentsl ojjHousieHoB a? u —ab
paBHBLI cooTBeTcTBeHHO 1 M —1, Tak kak a’=1-a? u —ab = -1 - ab.



B oanounene Tax?y® cymma nokasaresneil creneHeit Bcex lepemes-
HBEIX paBHa 6. DTy CyMMY HaskiBaloT cmenenvio oonourena 7Tax?ys. Cre-

nens ojjHowiena — 9b%c? pasna 7, crenenn ojiHOUJIEHA '§x5 paBHa 5.

Crenenpio ojilHOUJIEHA HABBIBAIOT CYMMY lIOKaszaTeJleil cTerneHe
BCeX BXOASAINMX B Hero nepeMeHHbIX. Ecnua OJIHOYJICH He cojiep-
JKHT NlepeMeHHBIX | sIBJISeTCss YHCIOM, OTJIHYHLIM OT HYJd, TO
CTeIleHL 2TOro ojlno4yJjiena CYHTalT pamloﬁ HYJo.

Yueno 0 spisiercss OJIHOWICHOM, CTeleHb KOTOPOro He onpejejeHa.

YnpaxHeHus
455. $IBnsieTcst ¥ OJIHOWIEHOM BBIpaj)keHHe:
a) 3,4x%; r) 22+ x; ®) a - b; K) 10
6) —0,7xy?; ) x%x; 3) 2(x + y)% an) —m;
B) a(-0,8); e) —%m"‘nm% u) -0,3xy%; m) 0,62
456. Banucan JIM B CTANJIaPTHOM BHJIe OJIHOYJICNH:
a) 6xy; B) 0,5m - 2n; n) —x%yt;
6) —2aba; r) -bea; e) bp3p2?
457. TlpejicTaBbTe OJHOUJICH B CTAHJAPTHOM BH/IC H HA30BUTE €ro Kood)-
(hUIHenT: .
a) 8x2x; B) 3xy(-1,7y; ) émzn-4.5n3;
6) 1,2abc - 5a; r) 6¢%(-0,8)c; e) 2%a2x(—%)a"x2.

458. llpuBeauTe oJlHOWIEH K CTAHAAPTHOMY BHIY:
a) yy’y; B) —8ab(-2,5)b% n) 2m?n - 0,4mn;
6) 0,15pq - 4pg?; r) 10a%b?(-1,2a3); e) —2x% - 0,5xy%.

459. Haijure 3naueHue ojiHOUIIeHA: 3
a) —0,125y* upn y = -2; 6) 12x% npu x=-0,3, y = B

460. BriauciuTe 3HAYCHHe BHIPAMKCHMSI:
a) 3,7m? npu m = 0,4; 6) —3a®b npu a=-0,1, b= 4.

461. Illupuna npsiMOyrojibHMKa PaBHA m CM, a JUIMHA B 5 pas GoJibiie
mupuHel. HaliiuTe niomaas npsiMoyroibHuKa.

462. Yemy paBen o0BLEM NPSIMOYroJILHOIO NapajUleJIHIAIena, MmupHua
KOTOpOro @ €M, JUIMHA B 2 pasa GoJibllle HMIMPHMHEI, & BEICOTA
B 2 pasa GoJsiblile JUIHHEI?
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463. Kaxkopa cTenenb ojiHOUJIeHA:
a) —Tx5y5; B) 0,8mn3k?; n) —6m7;
6) —abc; r) ab?c?; e) 23?7

464. Hajigure koopAiMHATEI TOUYKH B, cuMMeTpHuHOH Touke A (-7; 15)
OTHOCHTEJILHO: a) ocu X; 0) OCH y; B) HAuaJia KOOPJIMHAT.

465. PyHKIMA 3ajaHa (GopMyoi y = —%x. Haitpure sHauenne pyHK-
IIHH TIpH X = —3; 3; %; t 2,4. Ilpy KakoM x 3HauyeHHe y paBHO
1; —6; —10,2?

3, 310 .68
466. HaiiinTe sHaueHHe BLIPAXKEHHsI: a) 4 -3 2-8

610 6) 925, 99"

[Ipy yMHOKEHHM OJHOUJIEHOB M BO3BEJICHHH OJIHOUWJIEHA B CTe-
NeHk UCIONb3YIOTCS NPABHIO YMHOMKeHHS cTeleHel ¢ oJlHHaKo-
BLIMM OCHOBAHMSAMM H IIPABHIIO BO3BEJICHUAS CTEICHH B CTElleHb.
ITpu HTOM noJydaercsi OJIHOUICH, KOTOPLIK OOLIMHO NpejcTaB-
JISIIOT B CTAHJIAPTHOM BHjIE.

IIpumep 1. IlepeMHOMHUM offHOWIeHb —ba’be u 4a’bi.

CocTaBHM TIPOM3BEJIeHHE DTHX OJHOWIeHOB. IlepeMHOMHM HX YH-
CJIOBLIE MHOMKMTENNM M CTelleHH € OJHHAKOBLIMH OCHOBAHMSIMH.
THonyunm

—5a%be - 4a?bt = (-5 - 4)(a?a?) (bb) e = —20a'be.

HDpumep 2. HaiijéM npoussefienne ofHousieHoB —x%y, 4x%y® u —5xy.
—x%y - Ax¥y? - (“5xy) = -1 - 4 - (-5)(x*x%x) (yy’y) = 20x5y*.

Mpumep 3. Bospegém B TpeThIO crellenh ojpouien —2ah.
Bocnoabsyemesi npaBHJIAMH BO3BEIeHHsI B CTelleHb IPOM3BE/ICHHS

U CTelleHH:
(~2a2b)° = (-2)3 (a2 b = —8ab®.

Ipumep 4. Bospendm ojaousien —x3y% B 4eTBEPTYIO CTENEHb.
Unmeem (—x3y?)t = (1)1 - (23t - (y2)* = 2128,



YnpaxHeHus

467.

469.

470.

471.

472.

473.

474.

475.

476.

477.

478,

BrinosnuuTe yMHOMeHHe:
a) 4x - Ty; B) gaba-%ab; 1) ~0,6a% - (~10ab?);
6) —8x - 5x%; r) x%y% - (-6xy?); e) -% m3nt - 5m?n3,

IlepeMHOKBTE OJHOUJICHBI:

a) —11x%y u 0,3x%%; B) 4xy, —x% u -y

6) a’b u —ab’c; r) a’x®, —0,6axb? u 0,6a%b?.
BuinosHuTe yMHOMKEHHE:

a) 3,5-3m; r) ab - (-7ab?) - 4a2b;

6) —6ax? - 9bx?; n) 10x%y - (—~xy?) - 0,6x%;

B) -8a2b? - (-8a%b%); ) —9ab? - 3a? - (—4b).

ITpeicTaBLTe HECKONLKMMHE cliocoGamMu ojiiousien 6a2b? B BUjIe 11po-
M3BejIeHUs [IBYX OHOWIEHOB CTAHAAPTHOrO BHJA.

[Ipesicrasbre oguousier —12x1y3 iBymsa cnocobaMu B BHJIe IPOH3BE-
JIeHusI:

a) JIBYX O/IHOUJICHOB CTAHJIaPTHOrO BHJIa;

0) Tpéx oJHOWIeHOB CTAHJAPTHOIO BHJA.

BrinonnuTe BO3BeJleHHE B CTENCHE:

a) (3x%)%  B) (-2a'0®%;  p) (-a%bci)

6) (4m)?; r) (-3x%y)% e) (-a’bc)’.

IIpescTaBbTe B BHJIe OJIHOWIEHA CTAHJIAPTHOIO BUjA:

a) 2mdh B (-0,6mPn?% ) (-xy'hhh

6) (3a)% r) (—2xy®)% e) (—x*y’m)s.
Boasejinte ojfiHOUJIeH:

a) Hx%y® B kpajpar; B) —2m3n? B 4eTBEPTYIO CTElCHb;
6) —4ax? B Ky0; r) —a’bc? B nATYIO CTeneH.b.

IlpencraBbTe BhIpaskeHHe B BHjle KBaJipaTa OJIHOUJIeHA:
a) 8lx4;  6) 12145 B) 0,004 r) -gb“.

npo;l(:'ram.'re BhIpaj<enue B BHJIe Kyﬁa ojlHouJyiena:
a) 6429 6) 0,0015'% B) —0,00855; ) -28;741“‘.

IpejicTaBLTe Kasi/bli U3 OJHOUNICHOR:

a) 9b%c?, 100m2n® B BMAe KBajpaTa OJIHOWIEHA;

6) —a3bb, —27x%h? B BUje KyGa ofHOUWICHA.
Banumure KA U3 0JIHOWICHOR:

a) 16x%, 49m2nt u m® B Buje KBajpaTa OJHOUICHA;
6) a’, -8m? u 1000x%y® B Buje Kyba ojiHOUNIEHA.
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479. Kaxkoil ojlHOWIEH HAJO BO3BeCTH B KBajpaT (B Ky0), uToOLl HOJY-
upTh opHouwnen: a) xSy'%;  6) 1000000m'8?
480. IlpesicraBbTe BLIpasKeHHe B BHJE OJIHOUJICHA CTANJIAPTHOrO BHJA:

a) 2bat - (3a?); n) (-10¢?)t - 0,0001c';
6) (~3b%) - b; e) (b - 20%;
WA a0 (20 (e

3
B - 0tsels o) (—5ut) 16,

481. Ha ognom ckiajie 6uwio 185 T yrasi, a Ha gpyrom — 237 1. Ilep-
BBIH CKJIAJ] CTaJI OTHYCKATh exejHeBHo 1o 15T yrusi, a BTO-
poit — 10 18 1. Yepes cKoJIbLKO JIHeH HA BTOPOM CKJiajle yrisi Oyjer
B HoJiTopa pasa 6oJibille, YeM Ha neppom?

482, llpsimasi, siBnagoomasics rpapuKoM (YHKIIMH, 3aJlaHHOi (opmy-

noit y = kx + b, nepecexkaer ocH KoopauHaT B Toukax A(0; 6)
U B(-4; 0). Haipure k& u b.

483. Touka A (a; —3) cuMmmerpHuna Touke B(4; b) OTHOCHTENLIO: a) OCH
abenuce; 6) ocH opAMHAT; B) Hauasa KoopAauHat. Halijiure 3naue-
HHSA a U b.

3aBUCMMOCTD ILIOIIAAM KBajJipaTa OT €r'o CTOPOHBLI M 3aBHCHMOCTH
o0BéMa Kyba oT ero peipa IBISIOTCS NPUMepaMH (DYHKIHHA, KOTOpbIe 3a-
JlaloTest (POPMYJIAMM BHA i = X2 M y = x5,

TMocTpoum rpadui QyHRIHHA y = x2. CocTaBuM TAGIHILY COOTBETCT-
BEHHBLIX 3HaAUEHH X H y:

x| -3 |-25| -2 |-15| -1 |-05|0 |05 |1 | 1,6([2](25)3

Y 9 16,25 4 (2,25 1 [0,25|/0(0,25|1|2,25| 4 [6,25| 9

ITocTpouM TOUKH, KOOPJMHATEI KOTOPEIX YKasaHLI B Tabnune
(puc. 60). Urobsl TouHee HOCTPOUTH IPadUK BOIMZH Haualla KOODAHHAT,
BEIUMCIMM €ellé HeCKOJLKO BHAYCHHH (PYHKIMH:

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

y 0,16 0,09 0,04 0,01 0,01 0,04 0,09 0,16




< I+ +§4+ : | 1 e * e 22 +
) 33t o bR SR

i 1
9 H < L) s d e
heh 4 H :

; }n - - 3

R ¥ HHERRHT
81 } 8
::} T o ¥ pe 1-. s ¥
bt 8 + 4 B I B
T4 i 6 1§ H T e i §
i T : i3 Hf
3% 3t i I3 51 55
8 : T 6 i
{331 I t HHET :
531 iF 333153 33 SR
3! 1813
5 5 T
444 4 + .[ ¥
<t ! /
2 T S
4 it d
i it IS T S
"i : ¥.$ 133 T T 133
3 31 3 T
ol i i

1 R R
-t :

i Tk 3t
2 ] e S
e S 3 iaiie

HE THET -

1 1 =

e N
: ¥ $ 0 e 84
e E335153:

! HiH

Mz Tabumibl BMJIHO, YTO LIPH 3Have-
HUAX x OJHU3KHMX K HYJIO 3HaYeHud PyHK-
IHA MaJIo OTIHYAKTes OT HyJs. SHAYHT,
rpapur GyHKkinuH BOJIM3N Hauasia KOOp/H-
HAT [OUTH CJIMBAETCS € OCBIO X.

Yepesz oTMeueHHLIE TOUKH IPOBEIEM
miaBuyio auauio (puc. 61). Ilonyuum rpa-
DHE QYHKIHH y = X2,

Slcno, uTo rpaduk GyHKIAH i = x2 He-
orpanuyenio npojloJKaeTesi BBepX cnpana
W cJIeBa OT OCH Y.

I'papuk GyHKIUM y = %% HA3LIBAIOT
napabonoit.

BrIsicHUM HeKOTOpBIe ceoilemea (pyHK-
MK y = x2,

§ 8. OpHOuNEHL!
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1.
2.

Ecnu x =0, To y =0. ITooTroMmy rpaduk GYHKIIUKM HPOXOAHUT
yepes HauaJlo KOOPJIMHAT.

Ecmm x # 0, 1o y > 0. JlelicTBATENLHO, KBaJApaT JI060I0 4YHc-
Jia, OTJIMYHOTO OT HYJISl, NMOJIOMKHTeNien. 3HAUMT, BCe TOY-
KM rpadpuka (yHKINUH, Kpome ToukH (0; 0), pacnosokeHkl
BHIIIIE OCH X.

IIpOTHBOMONOKHBIM 3HAUEHHSM X COOTBETCTBYET OJIHO H TO
JKe BHAUCHHE Y. DTO CIEIYET U3 TOro, UTo (—x)* = x2 npu Jio-
6oM x. 3HAYUT, TOUKH rpaduKa, UMeIoIHe TPOTHROMONOM-
HEIe a6CIHCChl, CHMMETPHUYHBI OTHOCHTEJILHO OCH Y.

Iocrpoum Teneps rpaduk GyHkIUU y = x5, CocTaBuM TabuuIy co-
OTBETCTBEHHBIX 3HAYCHUH X M y, OKPYIVIss 3HAYCHHE i JI0 COThIX:

x

-2 -1,5 -1 -0,56 0 0,5 1 1,5 2

Y

-8 |-3,38| -1 |[-0,13 0 0,13 1 3,38 8

llocTpouM TOUKH, KOOPIAMHATEI KOTOPBIX YKa3aHb! B Tabuuie (puc. 62).
Yepes orMeueHHbIe TOUKH upone;xem IaBHYo JIHHHIO (puc. 63). 1lo-
JIVUHM rpapuk GyHKIHK y = x°. fleHo, 4To 5T0T rpadK HeorpaHHYCHHO
NPOJIOJKAETCS cNpaBa OT OCH Y BBEpPX M CJIeBa OT OCH Y BHH3.
BamMeTHM, uTO BOJIM3M HAvaJa KOOPJMHAT rpaduk (yHKIIMH IIOUTH
cauBaeresd ¢ ocklo x (ecan x=0,2, To y=0,008; ecnin x=0,3, TO
y=0,027).

BrIsSICHAM HeKOTOpLIe caoilemea PYHKIMH Yy = X3,

1.
2.

Ecim x =0, 1o y = 0. Ilosromy rpapuk (GyHKIHH IIPOXOAUT
yepes HAYAJNIO KOOPJIHHAT.

Ecmu x>0, To y>0; ecit x <0, To y < 0. [lefictBuTennb-
HO, KY0 MOJIOMKHTEJILHOI'O UMCIa €CTh UHCJIO HOJOMKHTeNb-
HOe, a KyD OTPHIATEJLHOIO YMCIA €CTh YHCIO OTPHIATeN b
Hoe. BHAYUT, rpapUk QYHKIHH PACIOJNOXeH B MepBod W
TpeTheil KOOPAMHATHLIX YeTBepTsIX.

IIpoTHBOMOJIOXKHBIM 3HAUEHHAM X COOTBETCTBYIOT NPOTH-
BOIIOJIOJKHBIe 3HAUYEHHH y. JTO cllejyer U3 TOrQ, UTO NpU
J00OM 3HAYCHHHM X BEPHO PaBeHCTRO (-x)° = —x3. Bpauut,
TOUKH I'paHKa, UMeIHe MPOTHBONOJIOMKHBIE A0CIHCCH,
PACTIONIOKEHEI CHMMETPHUHO OTHOCHTENLHO HAuala Koop-
JIMHAT.

C nomMomplo rpapukoB GyHKIHIA y=x*u y=x* moxuo HaNTH
NPUOJHIKEHABIe 3HAYCHHS KOPHeH HeKOTOPRIX ypaBHenwit. Ilpwpejém
NPHMEPEI.
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NMpumep 1. Pemum ypasnenne x2 = x + 1. : % =
[TocTpouM B 0jiHOl cHcTeMe KOOPJHHAT H 4
rpadMku GYHKIHHA y=x> U y=x+ 1 } b
(puc. 64). ITH rpapuKyu lepecekaloTes I

B JIBYX TOUKaX. AGCI[HCCHI TOUECK Hepece-

YeHus rpauKoB ABJASIIOTCS TeMu 3ma- Puc. 65

YeHHsIMM NepeMennoi X, NPH KOTOPEIX

BLIpaskeHHsI X% M X + 1 NIPUHMMAIOT paBHEIe 3HAUEHHs. BHAUMT, abc-
IIMCCH] TOUEK IIepecedcHusl SIBNIAIOTC KOPHAMM ypaBHeHus x2=x+ 1.
W3 pucyHka BHAHO, UTO HTO ypaBHEHHE UMeeT KOPHU

xy =~ -0,6, x5~ 1,6.

Ipumep 2. Peluum ypaBHenue x° = 3x.
ﬂoc'rgoum B OJIHOM |<oopnnna'rnoﬁ MIOCKOCTH TpapUKH (PYHKITHIA
H y = 3x (puc. 65). T’ ammm 9TUX (PYHKIHMHA [lepecekaloTcst
n TPEX TouKax. YpaBHeHHe x* = 3x uMeeT TpH Kopusi: — 1,7, 0 u 1,7.
BaMeTuM, uTo uuceso 0 iBAseTCs TOUHBIM 3HAUCHHEM KOPHS, a uHcia
~1,7 1 1,7 — npHONHIKEHHBLIMH.
Hrak, MBI HAIIJIH, Y9TO

X 73—1,7, Xy = 0, X3 = 1.7:

IIpuMenénnplii HaMuM crnoco6 peleHdsl YpaBHGHHH HA3LIBAeTCS
2pauiecKuM.

YnpaxHeHus

484. Mcnonbaysa rpapuk QYHKIMH y = X2, W300paXkéHHLIA Ha pHCYH-
ke 61, maianre:
a) 3HAuUeHHH y, cooTBeTcTBYIOIMe x = 0,75; —1,25; 1,25; -2,2; 2,2;
6) 3HAUEHMs X, KOTOPLIM COOTBETCTBYeT y = 3; b.



485.

486.

487,

489.

490.

491.

492.

493.

Ionpaysice rpapukom (ynkuun y=x? (cMm. puc. 61), naiiaure:
a) s3Havenue (PYHKIMH, COOTBETCTBYIOINeEe 3HAUYCHMIO apryMeHTa,
pasunomy 1,4; -2,6; 3,1;

6) 3HAUEHHS] ApryMeHTa, IPH KOTOPHIX 3HaueHWe (YHKIMHM pas-
HO 4; 6;

B) HECKOJIbKO B3HAUEHHH X, NPM KOTOPLIX 3HAUYeHHsI (YHKIMH
MeHbIe 4; Goxabine 4.

Bocnonp3oBapiiuch rpadukoM (GYHKIHH Yy = x2, W300paKEHHBIM
Ha pucynke 61, maiaure:

a) 3HaueHHe y, cooTBeTcTByWOIee x = -2,4; -0,7; 0,7; 2,4;

0) 3HAUEHHH X, KOTOPBLIM cooTBercTBYeT y = 2; 0,9;

B) HECKOJILKO 3HAUeHHMH X, NPH KOTOPHIX 3HAYEHHe (YHKIMH
GoJapine 2; Menbme 2.

IpuHAIeskAT U Tpa@UKy QYHKIMH y = X2 Touka:
a) A(6; 36); ©) B(-1,5; 2,25); B) C(4; -2); 1) D(1,2; 1,44)?

Hcnonssys rpagur GyHKIMK y = x* (cM. puc. 63), Haiinure:
a) 3HaueHHe y, cooTBercTByOIlee x = 1,4; -1,4; -1,8; 1,8;
0) 3HAUYCHHEe X, KOTOPOMY COOTBETCTBYeT iy = —4; 4

[Monbsysich rpadukoM (GYHKIHM y = x3 (cM. puc. 63), mainure:
a) 3HaUeHHe (PYHKIMH, COOTBETCTBYIOIEe 3HAUEHMIO apryMmeHTa,
pasuomy —0,7;

0) 3HaUYeHHe aprymeHTa, KOTOPOMY COOTBeTCTBYeT 3HaUeHHe (PyHK-
MK, paBHOE 3; —33

B) HECKOJILKO 3HAYeHMHA apryMmenTta, IpH KOTOPHIX 3HAYeHHe
Gy Gonbine —3, HO MeHbIne 3.

TTpHHAJIEKUT K TPaPUKY QYHKIMH y = X3 TOUKa:

1 3 1 1
a) A(—0,2, —0,008), 0) B(IE, 3§], B) C(—g, E]?
B opnoii 1 Toi e cnc’reue KOODAMHAT NMOCTPONTe rpadMKkH PyHK-
i y = x2 m y = x%, rtne x = 0. [lonuaysicn noc'rg)oomu.mu rpagm-
KaMH, CpaBHHUTe: a) 0,62 u 0,6% 6) 1,52 u 1,5% B) 2,72 u 2,73,
Ilpyn kakux sHadyenusix ¢ Touka P(a; 64) NnpuHajyIesKAT rpapuKy
dynknuu: a) y=x% 6) y=x*?

(Jlaa pabomut & napax.) HUcnonbzys rpapuk GyHKIUK i = x2, uzo-
Opa)kéHHBLIA Ha pucynke 61, pemure ypasHeHue:

a) x2=4; 6) x2=-1; B) x2=15; r) x2=0.

1) Pacnpejenute, KTO BBINOJHSET 3ajlanus a), 06), a KTo — 3aja-
HUSI B), I'), ¥ BLINOJIHUTEe MX.

2) llposepbTe APYI ¥ APYra NPaBHJILHOCTEL BLINOJHEHHS 3aJlaHH.
3) Cpenaiite BHIBOJ| O uMcjie KOpHeH ypaBHeHusi x? = g npu pas-
JIMUHLIX 3HAUCHUAX a.

117



118

494.

495.

496.

497.

498.

499.

Pemure rpapuueckud ypaBHeHHe:

a) x2=x+ 6; 6) x2+ 2x -3 =0.

(s pabomut 6 napax.) Ucnonbays rpadur GyHKIHMY iy = X5, H30-
OpaskEéHHBIH Ha pHCYHKe 63, pelHTe YpaBHeHHe:

a) x%=8; B) x%=5;

0) x*=-1; r) x*=0.

1) Pacrnpesennre, KTo BLINOJHSICT 3ajJlanus a), I'), a KT0 — 3ajla-
HHst 6), B), ¥ BEINOJHHTE MX.

2) IlposepkTe Apyr y japyra, HpaBHJLHO JIX BHINOJHEHO 3ajlaHie.

3) CnenaiiTe BLIBOJI O UMcJie KOPHEi ypaBHeHHs X® =a npu pas-
JIMUHBIX BHAUCHHUSAX d.

Pemure rpadpuuecky ypasHeHHe:
a) x3%=4x; 0) x%=-x+ 3.

CpaBHHTe 3HAUCHHS BhIPAYKEHHH:

a) 0,318 y (—0,3)'6; r) (-1,4)® u —1,45;
0) (-1,9)%' u 1,92, n) —64 u —25;
B) —5,6% u (-5,6)% e) —0,8" u (-0,8)1",

He BHIIONHSS NOCTPOCHHUS, HAMJNTE KOOP/IMHATHI TOUKH Hepeceue-
HHUs rpajukoB GyHruMid y=8,5x u y = 0,5x - 19,2,

YupocTuTe BhIpajkeHue:

a) —0,6a%b (—2a?b?)?; r) (7x2y)? . (=Ty'l);

6) 0,8xy*(-6xy*)’; n) (~ae)® - (-2a’e)’;

2
B) —a'd’(-3ab)’ e) 3p‘*q-(—% p"’q] ;

MNpuBeauTe NPUMEpP OIHOYSIGHA CTAHAAPTHOIO BW/A.

MpeacrasbTe B CTaHAAPTHOM BUAE OAHOUYNEH Sab? - (-3atb) n yKaxu-
Te ero Koo PpuUMEHT.

CgopMynupyiiTe onpeieneHve cTeneHy ogHowieHa. Npuseaure npu-
Mep OfIHOY/IeHa MNSITOR CTerNeHu.

ChopmynupyiTe ceoicTBa GyHKUMM y = x2. Kak oTpaxaiotcs oTu
CBOWCTBA Ha rpapuke GpyHKUMU y = x27

ChopMmynupyitTe cBOMCTBA YHKUMKU i = x3. Kak oTpaxaiorcsl 9Tu
cBoMcTBa Ha rpaduke GpyHKUMM i = x37



Hara mex, kmo xowem 3nams Goavuse

HanoMuuM M3BeCTHLIC BAM OINpeJeJIenHs MPOCTOr0 ¥ COCTABHOTO
yucha. Ha’rypam.noe YHUCJIO HA3LIBACTCS MTPOCTHIM, CCJIH OHO HMeeT TOJIL-
KO /IBa HATYPANBHLIX JIGJIMTEJIS: eJIMHUILY ¥ caMo 5To uHeno. Harypans-
HOe YHCJIO Ha3bIBAaeTCsl COCTABHBLIM, €CJIM OHO HMeeT OoJiee JBYX HaTy-
paNbHBIX JlesuTesnedd. Yucso 1 He siBIsieTCst HU IPOCTLIM, HH COCTABHBIM
YHCJIOM.

Brinuimem B Nnopsijike BO3pacTaHMs MNpocThie 4YHCHa, BXOJsIIHe
B MepByIO COTHIO HATYPAJILHEIX YHCeJ. nOJIY‘{HM

2,3,5,7,11, 13, 17, 19, 23, 29, 31, 37, 41,
43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97.

B Hacrosiniee BpeMsi cocTaBiieHbl TaGNHIbI, COAePIAIHe MUILIIMOH bI
npocThiX Yuces. EcTecTBeHHO BCTA8T BOIPOC, CYIICCTBYET JIM HAHGOJb-
mee nmpoctoe Yhcso. Orper Ha »ToT Bonpoc em@é B I B. 1o H. 5. fan Be-
JIMKMH rpeueckuii MaTeMaTuk EBKJIWJ[, KOTOPLIA JlOKasaJ, u4To ¢Ipo-
CTEIX uMcen Gonbine, yeM Jioboe UX UMCIIO», T. €, GeCKOHEUHO MHOTO.

IIpoBeném coorBeTcTBYIONIEE IoKa3aTeNbLeTBO. JlomyeTnMm, uTo cyme-
crByer HaubGoJsibllee npoctroe uucyo p. CocTaBUM lpoM3BelleHHe Beex
NPOCTHIX YHCRT OT 2 JIO p BRINOYHTENBHO ¥ 0003HAUMM €ro 4yepes a:

a=2-3-5-...
Pacemorpum yuenio a + 1:
a+1=2-3-5-...-p+1.

Yucsno a + 1 He siBjisieTcsi NPOCTHLIM, TaK Kak oHO GoJiblie p, a 10
HPe/IIIONIOKEHHIO p — HauboJIbIee NpocToe Yucesio. OHo He ABJIsieTCs Tak-
JKe COCTABHBLIM, TAK KaK 110 CBOMCTBY JIGJIMMOCTH CYMMBbI He JIeJIUTCSI HH Ha
OJIHO M3 MPOCTHIX YHCeJ, BXOASIIMX B NpousBefienue 2-3-5-...-p,
a JIPYrHX NPOCTLIX YHCeJI o Npe/inosiozKenuio net. [lonyyennoe npoTuso-
peure NoKasLIBaeT, YTo NpejiloJiodKeNnie HeBepHo ¥ HanGoJLINero MpocTo-
ro uMclia He CYIecTBYeT.

MHuoro pa3s jiesiaJuch HONBITKY HAWTH KaKoe-JIM60 BhIpajKeHHue, 3Ha-
YEHUSMHU KOTOPOTro SABJSIIOTCH TOJBLKO IIpocThie uucia. Pacemorpum, Ha-
npumep, Buipaxkenue F(n) = 2n2 + 29. Buluuciss ero spauenusi npu

=1, 2, 3, ..., naiiém, uro F(1) =3, F(2) = 37, F(3) = 47, F(4) = 61,
F(’S) =79, F(6)= 101, F(7) = 127. Mt BHJIMM, 4TO icamm.lﬁ pas noxuy-
yaeTesl MpocToe uucio. MOMKHO NpPeoioKNHTE, UYTO 3HAUeHHe BhIpake-

Hus F(n) upyu a1i060M HATYPAJIbLHOM 72 SIBJISIOTCS NPOCTLIM uuciioMm. OjiHa-
Ko 910 He Tak. Hanpumep, uuciao F(29)=2- 292+ 29 ne sasasiercs
NPOCTHIM, TAK KAK W3 CBOMCTBA JIJIMMOCTH CYMMBI CJIeJIYeT, UTO OHO Jie-
nuTes na 29. Boo6mme, jlokasano, uTo He cyIecTByeT Muorouiena F(n)
¢ IeJLIMH KOod(p(UIMeHTAMH, 3HAUEHHeM KOTOpOoro NpH Jio60M HaTy-
PaJILHOM n SIBJISIETCS 1POCTOE UMCIIO.

119



120

Besikoe cocTaBHoe UMEN0, KAK M3BECTHO, MOKHO IIPEJICTABHTHL B BH/Ie
HPOUBBEJIeHHS IPOCTHIX UMCe) WIIH, KaK I'OBOPAT, Pa3JIOKUTL Ha [IPOCThIe
MHOMKHTENH ¥ MPATOM eJIHHCTBEHHBIM CIIOCO00M, €CJIH He YIATHIBATH 0-
PAIOK MHOMNCHTeNeH. PasnouMm, HAnpHMep, Ha NPOCTHIC MHOMKHTEIH
yueno 360:

360=2-180=2-2-90=2-2-2-45=
=2-2-2-3-156=2-2-2-3-3-5.

IIpy pasioKeHWH 4YHCJa HA INPOCTHIC MHOMHTENH NPOH3BeJleHHe
OJIMHAKOBLIX MHOMHTeNeH o0LIYHO NPEJICTABISIIOT B BHJIe CTeNeHH:

360 =2%.32.5,

PaznosxenueM umces Ha NPOCTHIE MHOKHUTENH YAOOHO NOJBL30BATHCS
IIPH HAXOMKJEHHH MX HAauGoJIbLIero obLero JeJiuTeNs WM HauMeHbinero
0o0LIero KpaTHoOro.

Hakném, nanpumep, HaUOGONLITHA OOIAH JAeNHTeNh U HAUMeHbIllee
obimee kpatnoe unces 504 u 2352. PasnoskUB Kasijloe W3 HTUX UHcel Ha
NPOCTHIC MHOMKUTENIH, MOJIyYaeM, u4To

504=2%.32.7 u 2352=21.3.72

Y1006l HaWTH HAMOOJNBIIMH OOILIMI JeNHTeNb DTHX uUMces, Hajo
KaXKJbIH U3 MHOMKHTEJICH B3AThL B CTCIICHH ¢ HAMMEHBLIIHM IOKaszaTelieM,
¢ KAKHMM OH BXOJIMT B OTH YHcJa, a uToOL HAWTH WX HaWMenbiee obiee
KpaTHoe — ¢ HaHOGOJLINAM MOKA3aTeNIeM.

O6Go3HauuB uepe3 d HAWOOJNBIIHK OOINHMHA JleIMTENIL DTHUX UHCe,
a yepes B MX HaMMeHblIee oblee KpaTHoe, IoJyuaeM, uTo

d=2%-3-7=168, k=2%.3%.72="7056.

Il pume p. Haumensinee obliee KpaTHoe [ABYX Yuces paBao 96. OxuHo w3
ATUX unces — uucno 6. Kakum mMoxer ObITh Jpyroe uucio?
Pasznosxus uynena 96 u 6 na npocTrie MHOMKHTENH, TOJydaeM, UTo

96=25.3,6=2-3.
QueBHIHO, UYTO B pasliodKeHMe HCKOMOI'0 YHCJA Ha IPOCThie MHO-
SKUTENH NOJKHBEI BXOJNUTH NATH JABOCK W He GoJiee OJIHOH TPOHKH.
BuauuT, Bropoe yucno aubo papao 25, . e. 32, nubo papHo 2° - 3,
T. e. 96.

YnpaxHeHus

500. Ecaiv B Bripaxkenuu a? + a + 17 noficrapiaTs BMecTo a yucna 0, 1,
2, 3, ..., TO CHAYAJIa NOJYYAKOTCS NPOCThIe YMCHa. YKAKUTe HaH-
MeHbIlee HATYPalibHOe 3HaueHue &, MPH KOTOPOM 3HAUCHHE 5TOro
BBIPAXKeHUs SIBJISIeTCS COCTABHBIM UMCJIOM.

501. JlokaxcuTe, 4TO 3HAUYCHHe BHIPAsKeHHS SIBJAETCSH COCTABHBIM YHC-
Jlom:
a) 15% + 31% 6) 167 + 255 — 414,



502.

503.

504.

505.

506.

507.

508.

509.

510.

511.

512.

513.

514.

5135.

Haiijiure nauGoJibliee JABY3HAUHOE UMCJIO, PABHOE IPOU3BEJEHUIO
JIBYX NPOCTBIX YHCE.

IlyeTs p — npoctoe uucsno. YKakuTe HaWMeHnblliee 3nauyende p,

IpH KOTOPOM 3HauYeHHe BhipakeHHs 2/ — 1 He sIBJsieTCS NPOCTHIM

YHCJIOM.

HajijiuTe BCe mpocTiie uHMcesa, Ha KOTOpPLIe JICJIHTCS] cyMMa:

a) 2+ 224 2% 424 6) 5+ 5%+ 53 4 B4,

PasznoskuTe Ha TNpocTeie MHOMKHTeNH uucyio: a) 5082; 6) 7605.

Paznoxkure Ha NPOCThIe MHOMHTENU UUCIIO @, eClH
a=1-2-3-4-5-6-7-8-9-10.

Habpure naubonumuii o0ImMH JeJIaTeNnsh YHcei:

a) 765 u 315; 6) 792 u 1936.

Hadiure nauMensinee obiee KpaTHOe YHCEN:

a) 294 u 756; 6) 693 u 1617.

B nocnenopaTesbHOCTSAX 3allMCAHBl B IIOPS/IKE BO3PACTAHUS BCe Ha-
TypaJbHEIe YHCNa, KoTophie He npepocxonsaT 200, npuuém B nep-

BOW TOCJI/IOBATENLHOCTH 3allMCANBl YMCNa, KpaTHbie 6, a BO BTO-
poit — kpatubie 8:

6, 12, 18, ..;
8, 16, 24, ....

CKOJILKO B 5THX HOCJHE/IOBATENLHOCTAX OJHHAKOBLIX uucen?

Kakoii niugpoi okanynuBaeTcsi 3HaYCHHE BLIPAXKCHHSI:
a) 455 - 314 6) 37% 4 215 + 4542

AononHutenbHble ynpaxHeHusa K rnaee lll

BepHo Jn# paBeHCTBO:

a) 32+ 42 4 52 =62 6) (1+2+3+4)2=1%+ 284 3%+ 452
Ilokasxure, uto 267 + 15° — 11% kpatno 10.

Pazsio’KnB YMEIO HA MPOCTHIC MIOKHTENIH, NIPEJICTABLTE Cr'o B BHC

IpoOH3Be/leH sl cTeneHen IIPOCTLIX YHCeJI:
a) 564;  ©) 144;  B) 225; 1) 500.

IlpencraBLTe YHEIO B BHJIC CTENCHU ¢ OCHOBANHeM 2 WiH 3:
a) 64; 6) 81; B) 512; 1) 729; n) 1024.
IlpencraBLTe YHWCJIO B BHJIC CYMMBI cTeleHei uucna 2:

a) 6; 6) 18; B) 42.
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516.

517.

518.

519.

520.

521.

522.

523.

524.

525.

526.

527,

528.
529.

IIpejcrasbre UHCIIO B BUJIe CTRIICHH ¢ [IOKa3aTeNeM, OTJIUUHBIM oT 1:
a) 121; ©6) -32; n) 0,125; 1) 625; n) -0,216; ) 0,343.
HaiiinTe 3HaueHHe BLIpaXKeHHsI:

a) 0,001x% npu x = -2; B) x*yt upu x =15, y=2;

6) 1000y npu y = 0,1; r) 3x%y® upu x = -2, y =-5.

HaiiguTe 3HaueHHe BhIpaXkeHHs (—1)" upu n, paBHOM:
a) 6; 0) 11; B) 23; r) 70.
Briuucaure:
a) cymmy KyOoB uMcesn 5 u —3;
6) Ky0 cymmbl umcen 9 u ~11;
B) pasHocTh KBajpaToB uMcen 12 u 8;
I') KBaJpaT pasHocTH uyucen 96 u —4;
J1) VBOGHHOe NMpOM3BeieHHe KBaJpaToB unces 7 U —5;
e) yTpoeHHoe IpoM3BejieHHe uucina 15 M KBajpaTa umcaa 4.
He BBINOJHSAS BbIYMCICHUN, CPABHUTE BHAUCHMS BhIPAXsKeHHH:
a) (-0,03)% u 0; B) (-1,75)% u (-0,29)%
6) 0 u (-1,25)% r) 0,98% u 1,026,
Yo Gonble M HA CKOJLKO:
a) 2% yinm 3% B) 2-3% wm 3 - 2%
6) 5% wim 25 r) (11 + 19)? unun 112 + 1927
CpaBHUTe 3HaYeHHS BhIpaxkenwii a2 W a® UpH a, paBHOM:
a) —-12; 6) 0; B) 5.
Haitaure npu x = 1,6 ¥ x = ~2 3HAUCHHSI BhIPAXKCHHIHA:
a) xzv _x2, (_x)z; 6) x3, _x3‘ (_x)x-
JokaxcuTe, uTO NPH JI060M HATYPAJIBLHOM N 3HAUEHHE JPOOH SIBJIS-
eTCsl HATYPAJbHBIM UMCIIOM:
a) 1071 6) 10 +8, gy 10" -4
9 7 9 7 3 -
Kakue uz umcen -3, -2, -1, 1, 2, 3 ABISIIOTCSH KOPHSAMU ypasn-
HeHMs:
a) xi=81; B) x2-x=2; n) x¥-3x2-4x+12=0;
0) x5 =64; r) x!+ x¥ = 6x2 e) x3+3x2-x-3=07?
JlokaskuTe, 9T0 He HMeeT KOpHeH ypaBHeHHWe:
a) x2+1=0; 6) 2x5+3x1+x2+1=0.
ITp¥ KAaKOM 3HAUCHMM X 3HAaUeHHe Bhipaxcenus (2x + 3)? pasHo
HYJ10?
IlokasxcuTre, uto ypasHenue x? + 3x% + 2x? + x + 6 = 0 He HMeeT 11O-
JIOKUTENLHBIX KOPHeH.
Wmeer nn ypaBHenne x% — x%+ x*— x% + x> — x+ 1 =0 orpuna-
TeJbLHBIe KOPHH?




530.

531.

532.

533.

534.

535.

536.

537.

538.

539.

540.

541.

542.

543.

YiupoctuTe BhIpaskeHue:

a) a'%a'?(-a®); 6) x(—x)(-x5); B) yyfy?; r) b brhs,
IpejicTaBLTe BRIpasKenue B BHJE CTCHCHH:

a) 25.8; 0) 16 - 64; B) 7" - 343; r) 81 - 3%
IlpefcraBpTe BRIpajKeHHe B BHJE NPOU3BEICHHS JBYX MHOMKHTE-
Jiei, OJIMI U3 KOTOPLIX pasen a®: a) a'®; 6) ab ) —atl.
BaMenuTe X CTENEeNLIO ¢ OCHOBANHEM ¢ TaK, YTOOLI MOJYYeHHoe pa-
BEHCTBO OLUIO TOXK/IECTBOM:

a) c2x =% 0) xc®=c% B) cbx =l r) clx = ¢t5,
BaMenuTe YacTHOe CTEHeNbIo:

a) bi%: b2 6) 739 : 713 B) a'l: a; r) 12100 . 129,

Hajijure 3HaueHHe BbhIPAYKEHMUS:
a) 13100 ; 1398, p) 214 : 84, ) 510 254,

3%. 27 95 . 5° 38%. 5%
) 3o Dy g
YnpocTHTe BLIpaskenue:
a) 6'%: 6% 6) 10°+1:10"-1,
Briuncanre: ; .
a) (217 - 43,07 -5)°+ 5 - 3 6) 17,83%- 6,4 + 7 2,8.
VYupocrure:

a) (-1)" - (-1)% 6) (~1)%": (-1)%

[nomaxe kpyra Belumciagercsa 1o qopmyie S =nrZ, rae r — pa-
aHyc kpyra. Kak MaMeHuTCs IJIOIMAaAL Kpyra, eclid ero pajuyc ype-
JIMYKTEL B 3 paza? B 7 pas?

O0%LEM 11apa BeIUHCsieTes 1o Gopmyse V = % nrd, rie r — paguye

mapa. Kak usmenuTcs o0béM I1apa, eclM pajMyc YBeJHUUTH
B 2 paza? B 4 paza?

BepHo iy 1pH Jil060M 3HAUCHHH X PABEHCTBO:

a) |xP=x% 6) |xf = x%?

Hajijure 3Hauene BhHIPAXKeHHs:

a) 4% - %,55; B) 0,29.57; ) 0.2‘;- 25%
1

6) (%) 2313, 1) 0,419.2,51% ) [(-’,) -814,
CpaBHHTe 3HAUEHHS] BRIPAXKeHHU:

a) 107 u 28 . 57; B) 2525 y 250 . 350,

6) 612 y 213 . 311; r) 6330 u 3% . 530,
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544.

545.

546.

547.

548.

549.

550.

551.

552.

553.

354.

355.

Ilpencraspre Belpaskenue B Bujie 3" wiau — 3"

a) (3% 6) (3% B -(BY 1) (-3

YupocTuTe BRIpaXkenue:

a) (2% - (2% B) (x7) - (~x?)%;

6) (-4%)7 - (~y"% r) (%)t (%)%

3amMenuTe OYKBY p BRIDAXKeHHEM TAaK, UTOOLI MOJYYEeHHOe paBeHCT-
BO OLIJIO TOMKIECTBOM:

a) pP=x"  6) p'=xM; B) PPE=cN 1)y -0 =p%
IlpencraBbTe B BHJIe CTEIICHH:

a) 45 . 221, 6) 2513 : 511 B) 8%.1615; r) 2710 ; 915,
ITpencraspre BoIpaskenve B BHJE x* MK —x":

a) ()% 6) (2% B (0 ) (2 ()
CKONBKHMH crocoGAMH MOYKHO IIPeJICTABHTHL B BHJIe CTEIeHH ¢ Io-
KasaTesieM, OTJIMUYHBLIM OT 1, UHclo:

a) 215 o) 267

Ilpu KakoM VCJIOBHH:

a) cymMMa KBajipaToB JIBYX YHCeJl paBHa HYJIIO;

0) KBaJIpaT CYMMBI JIBYX YHCeJ paBen Hyiio?

Hatypannnoe uMcsio a okanuupaercs ejunuiei. Kakoi mudpoi
OKaHUMBaeTCsl CTeNeHbL 4YHeJia @ ¢ HATYpaJbHLIM INoKazaTejem?
Jlns kakux em@ U(pp BBLINOJHAETCH aHAJOIHUHOE CBOHCTBO?
Jlokaxkure, uTo Npy JOGOM HATYypalbHOM k:

a) uucso 3% okanuuBaercs eMHUIeH;
0) umcno 10F — 1 kpatno 3.

KakoBa cTelleHb OJ{HOUJIEHA:

a) 3x%y7%; B) a?"; n) —8x%

6) —10ab?c?; r) —xyz; e) 2,47

IIpejicranpTe BLIpa’KkeHHe B BHE OJ(HOUWICHA CTANJIAPTHOTO BHA
M YKasKHTe ero cTereHn:

a) bab - 0,7bc - 40ac; B) —a®b - 3a%b4;

6) —0,45bd-(—1%ad]-9ab; 1) 0,623y - (-0,5x%).

CocraBbTe BCe BOBMOMKHBLIC O[HOUWJICHEI CTAHJAPTHOIO BHAA ¢ KO3(-
(GuHMenToM 5, cojiepikalHe NepeMeHHble X H Yy, TakHe, 4TO cTe-
HeHL KaX/Joro ojHousiena papna:

a) Tpém; 06) ueThIpéM.



556.

557.

558.

559.

560.

561.

562.

IlpejicraBbTe BhipaskeHHe B BHUJIe NIPOU3BEJICHUS JIBYX OJIHOUJIEHOB
CTAHJIAPTHOI'O BHMJIA, OJMH M3 KOTOPLIX paBeH 20x'y:

a) 100x°y% B) —4x'6y; n bxfy;

6) —30x*y%; r) x102; e) —xiy?.

IIpejsicTaBbTe JJaHHBIA OJHOUJIEH B BUjle NPOM3BEJIEHHsI JBYX Ka-
KMX-HUOY/IbL OJIHOUJICHOB CTAHJAPTHOIO BUJla:

a) —8a®c%; 6) —bSy; B) 60x'0y15,

IIpeoGpasyiiTe BBIpasKeHHe B TOMACCTBEHHO pPABHBIH OJHOWICH
CTaN/IapTHOro BHjA:

a) (~10ab'?y?%; B) (-3xy’a®);

6) (-0,2xy)% r) (-0,5ab%c3)t,

IIpefcraBpTe NPOU3BECHHE OJHOUICHOB B BHJIe CTEIICHH HEKOTOPO-
r'o OJIHOYJICHA:

a) 27a’b® - 3a'%%; B) 0,01865%% - (-0,1bc®);

6) —64a°x" - (-0,25a%x%; 1) —% p"q“-%p"‘q‘-

YOpocTaTe BLIpaskeHHe:

a) X - Cayys *) (xy) - Bay)s
0 -(32°) - a0 0 (32202) - crzeyr.
B) (-2x%y2) - (-2y%)%
3
r) (:—;a‘«’b) - (9ab?)?; 191 11

3 y = 23
3

1) (-5a%b) - (éab“ )
BN ad s e
e)[7ab] (Jzab], i

IIpeacraBbTe BhIpaskeHHe B BHJE 11pO-
NBBEJIeHHS] YHeNa 3 M KBajpaTa HeKo-
TOPOro BHIPAMKEHHSI: 7

=x M
a) 3m'n?;, 6) 12x%y12%; n) %m“n‘.
—1
Ha pucyake 66 mnocrpoeHsl rpadgu-
K QYHKIOHH y = X, y = X2, y = X%, rje
x = 0. lloabsysick rpapuKoM, cpas-
HHUTE: ] -
a) 0,23 u 0,232 6) 1,47 u 1,47%
0,23 n 0,23“;§ 1,47 u 1,473
0,232 u 0,23% 1,47 u 1,47%.  Puc. 66
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563.

565.

566.

a) Hapectno, urto Tourka P(-4; b) npMHajuiemuT rpapury (PpyHk-
MK, 3a7anHOi (opmynoii y = x%. Haiigure znauenune b. Ilpunan-
JIQKAT JH rpaury 9Tol QYHKIMHA Touka Q@ (4; b)?

0) HUassectno, uro Touka A(—4; @) nNpHHAUIEKHT rpapUury PyHK-
MM, 3ajlaHHOl opMyoii y = x3. Haiipure snauenue a. Ilpunaj-
JIOKHT JIHM rpaury 9Tol GyHKIMHA Touka B(-4; —a)?

| Toura A (a; b) npuHaIIERKAT rpapuKy QYHKIMHA:

a) y=x% 6) y= x5
Ilpunagnexxar nu stoMy rpapury Touku B(-a; b), C(a; -b),
D(-a; -b)?

Pacniojiosk|Te B NMOpsijike BOpacTanusi ukena a, a® M a®, ecnm:
a) D<a<1; B) -1 <a<0;

0) a>1; r) a<-1.

PeinuTe rpadHuecku ypaBHeHHe:

a) x2=2-x; B) x°=6;

6) x?=8; r) xX*=—-x+4.



B 3TOW rnage Bbli NO3HAKOMUTECH C MHOTOUJIGHAMU — OfIHUM U3 BaX-
HEMLIUX BUAOB BLIPAXEHUA C NEpPeMeHHbIMW. Bbl HAyuuMTeCh BLINONHATH
CNOXEHWUE, BblUMTAHWE W YMHOXEHUE MHOFOWIEHOB, WCIMOMbL30BaTh 9TH
npeobpasoBaHus sl YNPOLLEHUS BbpaXeHUid. Bbl y3HaeTe o Takux Npué-
Max pasfioXeHUsi MHOTOUSIGHOB Ha MHOXWTENIW, KaK BbIHECEHUe MHOXUTe-
N9 3a CKOOKM U Crnoco® rpynnupoBKU. MayueHHbie NpeobpasoBaHus Bbl
CMOXETe IMPOKO MPUMEHATHL MPU PellIGHU YPaBHEHUIA, 0Ka3aTeNbeTBe
TOX/[ECTR, B 3alayax Ha IeNIUMOCTL. B 9TOM raBe 3HAUUTEIILHO PacLIups-
eTcql Kpyr TeKCTOBLIX 3afjay, peliaeMbiX C MOMOLLLIO ypagHeHud. Hame-
@MCH, YTO BAaC 3aMHTEPeCYIOT 3ala4v Ha CMeCH U CIUIaBbl, C KOTOPLIMU Bbl
HEO[IHOKPATHO Oy/leTe BCTPeYaTbCs B Kypcax (PU3MKMU U XUMUK.

CYMMA U PABHOCTb MHOIO4JIEHOB

Bmpamenne 4x%y — Bxy + 3x — 1 npejcrasisieT coboii CyMMy Of(HO-
wneHoB 4x%y, —bxy, 3x U —1. Takue BbIpaXKeHUs] HABLIBAIOT MHOZOYJ1e-
Hamu.

MHorouJieHOM Ha3bIBAETCH CYMMa OJIHO-
YJIEHOB.

OjHownensl, U3 KOTOPLIX COCTABJICH MHOTIOWJICH, HABLIBAIOT YJleHA-
Mu mHozouaena. Tak, uienamu MHOrowleHa 4x2y — 5xy + 3x — 1 sABns-
oTes ojHowlensl 4x%y, ~5xy, 3x u ~1.

Ecnu Muoroudsen cocTOMT U3 JIBYX WJeHosn, ero HasnlBaloT JIBY-
YWIEHOM; €CJIM M3 TPEX WieHOB — TpéxwieHoMm. OJIHOWIEH CUM-
TAalT MHOI'OWJIEHOM, COCTOALLMM H3 OJHOI'O YJIeHa.
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B muorounene 5ab + 2 + 4ab® — 3a%b — 7 unenwt 5a%h n -3ab sipns-
10TCA MOJAOOHBIMH ClIAraeMbIMM, TAK KAK OHH MMEIOT OJHY M TY Xe OyK-
BEHHYIO YacTh. I10J0GHBIMH CIArAeMbBIMI SBJASIOTCS ¥ WieHbl 2 U —7, He
HMeIoIHe 6yKBennoi yact. [lojlo6uLIe caraeMpie B MHOrOUJICHE HASKI-
BAIOT ROVOCHbLIMU LICHAMU MHOZOYINEHA, 4 PHBEJICHAEC MOJOOHKIX Clia-
raeMEIX B MHOTOUJICHE — npueedeHuem nodobHuLX UAEHOE MHOZ0UAeHA.

Ilpumep 1. llpuBeaém 1nojobHble WieHbl B MHOrOWIeHe
5a%b + 2 + 4ab® - 3a%b - T.
Nmeem
5a’b + 2 + 4ab® — 3a’b — T = (5a’b - 3a?b) + 4ab® + (2 - T) =
= 2a’ + dab? - 5.
Kasxibtit wien Muorowiena 2a%b + 4ab? — 5 apusiercsi ofHOYJIEHOM

CTAHJAPTHOTO BHJIA, M HTOT MHOT'OUJICH HE COJCPIKUT MOJOOHBIX YJIeHOB.
Takue MHOrOYJICHLI HABLIBAIOT MHOZOUICHAMU CMANIAPMHO20 uda.

JIxoGoi MHOrOWJIeH MOXHO NMPUBECTH K CTAHNAPTHOMY BHJY.
JUIst 5TOTO HYSKHO KAMJBIH ero ujieH MpejicTABUThL B CTANJIAPT-
HOM BHJIC W NPHBECTH MOJOGHLIC UJIEHEI.

YienaMu MHOroWJieHa CTanjlapTHoro Buja 8xy + 6x2y° — 9 cayskar
OJIHOUJIEHBI BTOPO#M, NATOH M HYJeBOH crenenei. HaubGonbimyo U3 5THX
cTelleHe HasblBAlOT cmenenvio MHozowaena. Takum o6pazoM, MHOIo-
wieH 8xy + 6x%° — 9 apisiercs MHOMOWJICHOM IATOH CTeleHH.

CreneHbio MHOIOUWIEHA CTAHJAPTHOIO BUJIa HA3LIBAIOT HAUOOJb-
IIYI0 U3 cTelleHed BXOASIUX B HEro OJIHOWJIeHOB.

Crenensbio TTPOHU3BOJILHOIO MHOT'OUWJIeHA HA3LIBAIOT CTelleHb TOM -~
JICCTBCHHO paBHOro eéMy MHOro4dJjena cTanjlapTHoOro BHja.

Ilpumep 2. Oupegenum crenens Maorouwnena 3a* + 8ab — 2a* — a' + 5b.
JList HTOrO MPHBEJIEM €TI0 K CTAHJApTHOMY BHJLY:
3a' + 8ab — 2a* — a* + 5b = 8ab + 5b.

Crenens MHorouwsieHa 8ab + Hb paBHa JIBYM, [109TOMY CTelleHb MHO-
rousiena 3al + 8ab — 2at — at + 5b TaKmke paBHa JABYM.

YnpaxHeHus
567. Haszopure kaMdc(bId Wien MHOIouJiena:

a) —6xt + ¥ -5y + 11; 6) 25ab + ab?® — ab + 8a — Tb.
568. IlpusejuTe MO 06HLIE UIeHKI MHOTOUJICHA:

a) 10x — 8xy — 3xy; B) 3x! - 5x + Tx? - 8xt + bx;

6) 2ab — Tab + Ta%; r) 2a* +a? - 17 - 3a? + a® — a - 80.



569.

570.

571.

572.

573.

574.

575.

576.

5717.

578.

579.

580.

M3 jaHubIX MHOIOWIEHOB BhIDEpUTE MHOIOWIEH, TOMK/IeCTBEHHO
paBuLIii BeIpaxkenuio 3a? + b.

1.4a2 - 4b-a2+ 170 - b 3.12a2-9b - 9a% + 6b + b

2. -0,7a? - Tb - 2,3a? + 8b 4. 1,8a%2-4,2b+ 1,242 + 5b + 0,2b

IIpeficTapsTe B CTAHJAPTHOM BHJE MHOI'OUJICH:

a) —-8p* + 12p? + 4p* — 8p? + 3p?;

6) 2aa® + a® - 3a® + a® - a;

B) 3xxt+ 3xx® - bx2x® - 5xix;

r) 3a-4b% - 0,8b - 4b% — 2ab - 3b + b - 3b% - 1.

BanuImMTe B CTAHJAPTHOM BHe MHOTIOYJICH:

a) 2a’x® — ax® - a' - a’x® + ax® + 2a';

6) bx - 2y* - bx - 3xy — x%y + 6y

Haiiiure 3nadenue MHOrOYJICHA:

a) bxb — 3x2 + 7 — 2x6 — 3x% + 4x2 npu x =-10;

6) 4a%b — ab® - 3a? +ab®> - ab + 6 npu a =-3, b= 2.

Haiijjure 3HaueHHe MHOrowJeHa:

a) 6a® - a'" + 4a* + a'® - 8a® + a npn a =-3;

6) 4x6y% — 3x8y3 + 2x2y? — x8y° — x%y% + y npu x = -2, y=-1.
Haityure snauenue Muorowiena 2x? + 1 npu x = 0; -2; 3; —4. Cy-
IEeCTBYET JIM TAKOe 3HAYeHHe X, IIPH KOTOPOM 3HAYCeHHe MHOTIouJIe-
Ha paBHO HYJIIO? OTPHIATENLHO?

Ilokasxkure, uto MHOrowieH x%+ y®+ 1 upu JIOGRIX 3HAYEHMAX
X Wy NPHHAMAET [MOJIOKHUTeNbHEIe 3HAYCeHMs.

BanMIIdTe B BHJIe MHOIOUJIEHA UMCIIO, COCTOsINee u3:

a) a JecsiTKOB M b ellMHUIL;

0) a coreH, b JeCsITKOB M ¢ eJIHHHIL.

PacnosioxkuTe ujeHsl MHOrOWIeHa 110 YOLIBAIOIIMM CTelleHsAM mepe-
MEeHHOMH:

a) 17a* - 8a® + 3a - a® - 1; 6) 35— %+ 5c2 - et

PacnosioKuTe ujeHbl MHOMOWIEHA 110 BOZPACTAIONMM CTEIIeHsAM Iie-
peMeHHOM:

a) x* -5 - x%+ 12x; 6) 2y + ¥ -y + 1.
Kakopa crenenb MHOrouJjeHa:

a) 4a°-2a"+a - 1; r) 4xy + xy* - 5x% + y;
6) bp® —p - 2; n) 8xty + bx?yt — 11;
B) 1 - 3x; e) xy+yz+xz-1?

Henonnsys KanLKynsToOp, HAJNTe 3Hauenue MHOTOYJIeHa:
a) x?+ 4,23 npu x = 1,97; 6) a*+ 2a upu a = 2,3.
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881. (3Badava-uccaedosanue.) Jlokaxkure, uTO BCAKAA PaszHOCTL BHA
abbb — a neswutes na 37.

1) IlpoBepbTe BEPHOCTEL STOIO YTBEPMICHUS JJIS PA3HOCTHU:
a) 2555 — 2; 6) 7111 - 7; B) 8999 - 8; r) 9666 — 9.
2) IlpoBeuTe JOKA3ATENLCTBO BHICKA3AHHOIO YTBEPSKIACHHS.

582. PelnuTe ypaBHeHHe:

P D e s -
a) 0,3y = 70; 0) EX= 1; B) 28="7°
583. Buu:lcm;'re: -
b% . 25 25.8 4.3
a) Fra 0) T B) -

584, Ilpu kakoM 3HaYeHHH aprymenTa (yuxmus y = 0,01x npaunumaer
3navenue, paBHoe:

a) 240; 6) -1007?

SHOMUM MHOrOWIeHsl 5x2 4+ Tx — 9 u —3x2 - 6x + 8.
JUIst DTOrO COCTABMM MX CYMMY, 3aTeM pAackpoeM CKOGKH W TpH-
BeIEM B MOJIVUEHHOM MHOrouJieHe NMoj06HbLIe UJMeHbI:
(522 + Tx — 9) + (-3x% — 6x + 8) =
=5x2+Tx—9-3x2-6x+8=2x2+x— 1.
Beiutem u3 Muorowiena x* + 5x? - x + 8 muorowien x% - Tx - 1.
Jlist 5TOro COCTABMM MX PA3HOCThL, PACKPOeM CKOOKH M IpPHBEIEM
B MOJYYCHHOM MHOIOUJeHe NOJOGHLIe UJeHb:
(@ +8x2-x+8)-(x*-Tx-1)=
=xt+5xt—x+ 8-+ Ta+1=5x"+6x+9.
Mul nipeficTaBriIH cyMMY MEOTowIenos 5x2 + Tx — 9 u —-3x2 - 6x + 8
B BHJle MHOrouJeHa
2x2 4+ x -1,
a pasnocTh Muorowienon x® + 5x2 — x+8 u x*— 7Tx — 1 B BHJIC MHOrO-

ujlena
5x% + 6x + 9.

Boofme cyMMy W pasHocTh MHOTOWICHOB BCErjla MOJKHO TNpejicTa-
BHTL B BHjIe MHOTOWJICHA.

Huorja Tpebyercsi pelluThL 0OPATHYIO 3ajauy — IpPeJCTABHTL MHO-
rowJieH B BH/le CYMMBI HJIM pasHocTH MHorouwienos. [Ipu srom nonssywor-
cs IPABHIIOM:



ecny nepeji cKoOOKaMH CTABUTCH 3HAK «IUJIIOC», TO YWIEHBI, KOTO-
phie 3aKJIOUAlOT B CKOOKH, 3allMCBIBAIOT ¢ TEMH 3Ke 3HaAKaMu;
ecJIM lepejl CKOOKAMM CTABUTCH 3HAK «MHHYC», TO 3HAKH uJie-
HOB, 3aKJIOYACMBLIX B CKOOKH, MEHSIOT Ha NPOTHBOMNOJOIKHBIE.

Hanpumep:
3x -2y +b=3x+(-2y+0b),
3x -2y +b=3x—-(2y - 0b).

YnpaxHeHus

585. a) CocraBrTe cymmy Muorousienos 4x% — 5x — 7 u 2% — 8x u npeot-
pasyiTe eé B MHOI'OWIEH CTaHAapTHOroO BHja.
6) CocrasbTe pasHoCTh MHoOrousexos 5y? — 9 u Ty? — y + 5 u npe-
ofpasyiTe eé B MHOIOYJIeH CTaHAAPTHOI'O BHJA.

586. Jlansl aBa mHorounena: 2a* — 5a +5 u a® - 4a — 2. Yupocrure:
a) CYMMY 3THX MHOIOUJIEHOB;
6) pasHOCTh NEPBOI0 W BTOPOro MHOI'OYJICHOB;
B) PA3HOCTH BTOPOro M MEpPBOIO MHOI'OWJICHOB.
587. IlpeobGpasyiiTe B MHOTOUJIEH CTAH/IAPTHOI'O BHA:
a) (1 + 3a) + (a® - 2a); 1 B2-b+T) - B> +b+8);
6) (2x2 + 3x) + (—x + 4); ) (8n% — 3n%) — (7 + 8n® — 2n2);
B) (y? - 5y) + (5y — 2u%); e) (a® + 5a + 4) — (@® + 5a — 4).
588. Yupocrure BhIpaskeHue:
a) 5,2a - (4,5a + 4,8a%);
6) 8x2% + (4,5 — x2) — (5,4x2 — 1);
B) 0,862 + 7,4b + (5,6b — 0,2b%);
l‘) (7’3.” - yz + 4) + 0,5y2 - (8’7.!/ - 2v492)-
589. llpeo6pasyiiTe B MHOIOWJIeH CTaHAApPTHOrO BHjAa:
a) 18x2% — (10x - 5 + 18x2); B) (B2 4+b—-1)—(b2—-b+ 1)
6) —12¢2 + 5¢ + (¢ + 11¢2); r) (15 = 7y%) - (1 — y2 - 15).
590. Haiiure cyMMy H Pa3HOCTH MHOTIOUJICHOB:
a) a+bwua-b B) ~a-bua-b;
6) a-bwua+b; ra-buwb-a.
591. JlokaxkuTe, uTO:
a) CYMMa JIBYX MOCHeoBATeNLHBIX HEUSTHBIX YMCe) KpaTHa 4;
0) cyMMa YeThIpéx nociejoBaTelibHbBIX HeUSTHLIX YHceN KpaTHa 8.
592. JlokaxkuTe, UTO BhIpa’keHHe:
a) (x —y) + (y — 2) + (2 — x) ToxiaecTBeHHO paBHO 0;
6) (a? - 5ab) — (7 — 3ab) + (2ab — a®) ToskpecTBeHHO paBHO —7.
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593.

594.

595.

596.

597.

598.

599.

600.

601.

Haitjiure MHOrOUNIEH, 1TOCJe HOJACTAHOBKYU KOTOpOro BMecto M cie-
JIYIOIIee PABEHCTBO OKAMKeTCsl TOM/eCTBOM:
a) M + (bx? — 2xy) = 622 + 9xy — y%
6) M — (4ab - 3b%) = a® - Tab + 8b%
B) (det — Te?2 + 6) - M = 0.
Kaxoit MHorousien B cyMme ¢ Muorowienom 5x2 — 3x — 9 rosiejiect-
BEHHO paBeH:
a) 0; 6) 18; B) 2x — 3; r) x2 - 5x+ 67
YupocTuTe BhIpaXkenue:
a) (a® - 0,45a + 1,2) + (0,8a2 - 1,2a) - (1,64 — 2a);
6) (y> - 1,75y - 3,2) - (0,3y* + 4) - (2y - 7,2);
B) 6xy — 2x% — Bxy + 4x2+ 1) — (~xy — 2x2 - 1);
r) —(2ab? — ab + b) + 3ab® — 4b — (5ab — ab?).
YipocTuTe BhIpa)eHue:
a) 8a?b + (-5a%b + 4b%) + (a®b — 5b% + 2);
6) (xy + x? + y?) — (2 + y* — 2xy) — xy.
Haitagure 3HaueHHe BLIpAXXeHHs
(5,7a%b — 3,1ab + 86%) — (6,9ab — 2,3a%b + 8b%),

ecim: a) a=2ub=5; 6) a=-2ub=3.
BriuncnuTe snadenue seipasicenus 5x? — (3xy — Tx?) + (bxy — 12x2),
ecnu:
a) x=-0,26 n y=4; 0) x=-6uy=0,1.
JlokaxkuTe, YTO NpH JIOGOM 3HAYCHWH X PAZHOCTH MHOTOUJICHOR
0,7x% 4+ 0,2x2 - 5 u -0,3x1 + % x% — 8 NIPHHUMAET NOJOKHTENLHOE
3HauCHHE.
(Jlas paGomet 6 napax.) Yuammumest Obijia NpejUioena sajava:
sHaiijiuTe 3HaUeHNe BLIPAYKEHUS

(7a? — 6a?b + bab?) + (5a® + Ta’b + 3ab?) — (10a® + a?b + 8ab?)
npu a = —0,25».

OnuH M3 YUEHHKOB CKa3aJl, UTO B 3ajlaue He XBaTaeT JaHHLIX. [Ipas
N oH?

1) O6cyauTe APYT € JIPYTOM, B KAKOM CJIydae YUeHHK OKAaXKeTesl Mpas.
2) BrinosmuTe npeoGpaszoBanusi.

3) CpnenaiiTe BEIBOJ.

Kakoii iByYJIeH HY)KHO CIIOKHATL ¢ MHOTOWIeHoM x2 + y2 — 2xy + 1,
qTOGLI B Pe3yJbTaTe NMOJYUHICS MHOIOUJeH:

a) He co/iepsKallii NepeMeHHyI X;

6) He cojiepXKalyii nepeMeHHy0 y?



602.

603.

604.

605.

606.

607.

608.

609.

610.

JlokaskuTe, UTO He B3ABMCHT OT X 3HAUEHHE BhIPAXKEHUs
(gxz ~-0,4xy — 1,5y + 1] - (yz - éxy + 0,6x2].

JlokaxkuTe, UTO 3HAUCHHEe BhIPAXKEHUs! He 3aBUCHT OT 3HAUCHUS lle-
peMeHHOM:

a) 1,7 - 1062 — (1 - 3b%) + (2,3 + Tb?);

6) 1 —b%—(3b—-2b% + (1 + 3b - b?).

Ilyete x = ba? + 6ab — b?, y=-4a?+ 2ab + 3b?, 2z =94’ + 4ab.
ITopicTaBbTe HTH MHOTOUWIEHLI BMECTO X, Y M 2 B JIAHHOE BhIpAYXKeHHe
M YIPOCTUTe ero: a) x+y+2; 0) x—y-— 2.

Pemute ypapHenue:

a) (23 + 3x) + (8x — 41) = 15;

6) (19 + 2x) — (5x — 11) = 25;

B) (3,2y — 1,8) — (5,2y + 3,4) = -5,8;

r) 1-(0,5x - 15,8) = 12,8 - 0,7x;

K 3,8 - 1,5y + (4,5y - 0,8) = 2,4y + 3;

e) 4,2y + 0,8 =6,2y — (1,1y + 0,8) + 1,2.

PemuTe ypasuenue:
a) 8y—-3-(b-2y)=4,3; B) -8x+ (4 +3x)=10 - x;
6) 0,5y — 1 - QRy+4)=y; N ,3x-2-@3,3x+5)=2x+ 1.

IIpejicraBbTe BhIpasKkeHHe B BUJIe CYMMbI KaKUX-HUOY/b JIBYUJICHOB:
a) 3x3-2x2—x+4; 06) -5y + 4y° + 3y? - 2y.

IIpepcraBbTe BhIpasKeHHe KaKHM-JIMOO CIIOCOGOM B BHJe PasHOCTH
OJIHOYJIeHA W TpEéXuJieHa:

a) x%+ 2x? - 3x - 5; 6) 3a* + 2a® + 5a® - 4.

HsBecTHO, YTO NPH HEKOTOPHLIX HATYPAJILHLIX 3HAYCHUSIX 1 3HAUe-
HUe Bhpakenusi n® + n kpatuo 30. Byjaer nu kparno 30 npu Tex
JKe 3HAUEHHAX N 3HAUCHHME BBIPAXKEHMSH:

a) n®+ 31n; 6) n3 - 29n7?

([as pabomer & napax.) Jlokaxure, 4To cymma:

a) TPEX MocJeJIoBATENLHBLIX HATYpPalbLHLIX YMces kpaTna 3;

6) ueTBIPEX Nocie0BATeNbHLIX HATYPAJNbLHBIX UHCce) He KpaTHa 4.

1) Pacnpepienure, KTO BBINOJHSET 3ajlaHWe a), a KTO — 3ajla-
HHe 6), ¥ BLINIOJIHKUTE UX.

2) IlpoBepbTe Apyr y Jipyra NpaBUJILHOCTH BHINOJHEHHsI Npeobpa-
B0BaHHMH.

3) Bricka)kuTe aHANOrMUYHOE NPEANONIOKEHHE O CyMMe ISITH IOo-
cJIejIOBATENIbHBIX HATYPAJILHEIX YHCeJ M IIPOBepLTe, BePHO JIM OHO.
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611.

612.

613.

(3adava-uccredosanue.) B « Apupmernkes Maruuikoro, Hanucas-
noit B Hauasne XVIII B., npepyaraercsi Takoit cnocod yrajibiBaHus
3aJ[yMAHHOI0 JIBYS3HAUHOIO uMeia: «Eenu KTo zajyman JIBy3Hau-
HOE YMCNIO, TO CKaMKH emy, 4ToObI OH YBEJHUUYWJ YHCIO JICCATKOB
B 2 pasa U K NPOU3BEJEHHIO MPUGABWI 5 eJIMHHIL; 3aTeM MoJydeH-
HYI0 CYMMY YBeJIMUMJI B b pa3 ¥ K HOBOMY IpOH3BejleHHI0 npuda-
BHJ 10 eIHHUIL M UHCJIO eIHHHUIL 3aJYMAHHOI'0O UHCIA, a pesyibTaT
NPOUBBEJASGHHBIX JeHCcTBHH cooblu Obl TeGe. Eciu Thl U3 yKaszaH-
HOI'O pe3yJibTaTa BeIUTellh 35, TO Y3Haellb 3aJ[yMaHHOe YHCIOs.
1) BribepuTe JIBy3HAUHOE YKCIO H POBEPLTE NMPEJUIOKEHHEINH CIio-
co0 yrajiLiBaHusA 3aJlyMaHHOIO YHCA.

2) llpepnozkure cocelly 110 napre 3ajilyMaTh JIBY3HAUHOE UMCIO, BbI-
HOJHHTEL YKa3aHHbIe B YCIOBUM 3a/lauH JIeHCTBUS M COOBLIUTEL pe-
BYNLTAT.

3) Haitjiure uuchio, 3ajlyManioe cocejjoM.

4) JlokaskuTe cHpaBe/UIMBOCTE Coco0a OTrajIbiBAHMS 3a/lyMAHHOIO
JIBYBHAUHOI'O UMCJIA, NPejUIo’KeHHoro B yueOHuKe Marauikoro.

[IpescraspTe BHIpaXKenue B BHJE OJHOYIICHA:

a) (2x2)% - ixa; r) (-0,5¢1d)? - (-4c2d?)?;
6) -0,2a%° - (-5a%%?% 1) (-pq)® - (6p°q)%;
B) (-3y') - 4% e) (3mn)! - (-3mn2).

C nmoMombio KaJLKYASITOpa HAWJIHTe 3HaYeHde BLIpaxkenus x2 — y,
econ x = 1,4, y=0,157.

Jlaiite onpepeneHue MHorouseHa.
Ha npumepe MHorouneHa 5a’x + ax? — dax - %x 0OBLACHUTE, KaK Nnpu-

BECTU MHOTOYIGH K CTaHIapTHOMY BUAY.
YTO Ha3bIBAETCS CTENEeHbI0 MHOrouneHa? MNpueeauTe NpUMep MHOro-
YfieHa TpeTLei CTerneHM.

CocTaBkTe CYMMY W Pa3HOCTh MHOToufieHoB x2— 3y +6 U —x% +
+ 3y + 1 1 nNpeoOpasyiTe Kaxiaoe BbipaXeHue B MHOIOWIeH CraH-
JapTHOTO BUAA.

B MHorounieHe 5x2 — x + 4 3aKJliounTe B CKOOKW 1Ba NOCNEIHUX une-
Ha, NOCTaBUB Nepefl CKoOKamMu:

a) 3HaK «nioc»; 6) 3HaK «MUHYC».



NPOU3BEAEHUE OO4HO4YJIEHA
A MHOIOYJIEHA

YMHOKHUM ofiHousieH 9n® na muorouwnen Tn? — 3n + 4.

JUist 5TOrO COCTABMM HX IIPOM3BeJIeHHe M NpeofpasyeM ero, HCIlosib-
3ysi paclpe/ie/IMTeNIbHOe CBOHCTBO YMHOMEHUsl. YMHOMKasl OJIHOUJIeH Ha
KaMbIM YJIeH MHOIOWICHA M CRIAJLIBAS Pe3yJILTAThLI, NOJYIUM

On?(Tn? — 3n + 4) =
=9n%-Tn? - 9n% - 3n + 9n® - 4 = 63n° - 27nt + 36n°.
ITIpousseienne oousiena an ¥ MHorowiena 7n? — 3n + 4 MBI npeJi-
CTaBHJIM B BHJle Muorousena 63n® — 27nt + 36n%.
Boofiie npousBejleHHe OjIHOUJIEHA M MHOTOUWJIEHA BCerjla MOKHO

HpejiIcTaBUTH B BHJIe MHOIoOUYJIeHa. leH YMHOKEHHH OJIHOWJIeHa Ha MHO-
roqJyieH moJb3ylrcs nNpaBuiom:

9TO0Ll YMHOMHTE OJJHOYJIEH HA MHOIOYJIeH, HYXXHO YMHOMHTHL
OTOT OJIHOYJIeH Ha KaX¢JLIi 4JieH MHOroujieHa w nojgydyennsie
IMPOU3BeJICHUAST CIIOYKHTL.

IMpumep 1. YMHOMKHMM oflHOWIeH —3a% Ha MHorowied 4a® — a + 1.
BocrnosiLayemesi npaBuJIoOM YMHOMKEHHWSI OJIHOUJIeHa HA MHOTOUYJICH:
-3a*(4a® —a + 1) = -3a® - 4a® - 3a® - (-a) - 3a* - 1 =
=-12a5 + 3a3 - 3a2.
BaMeTHM, UTO BAIlMChH MOMKHO BECTH KOpoue, He BHINMCLIBAS IpoOMe-
HKYTOUHBIE PeBYJILTATHI:

-3a?(4a® — a + 1) = —124% + 3a® - 3a?.

HDpumep 2. YupocTuM Belpaskenue 3x% — 2x(x + 8).
3x2 - 2x(x + 8) = 3x2 - 2x? - 16x = x2 - 16x.

YMHOMKeHHe OJiHOWIeHA HA MHOI'OWIEH YacTo IPUMEeHsIeTcs 1IpU pe-
IIeHUHU ypaBHEHUH.

Mpumep 3. Pemum ypapnenue 8 — bx(x — 7) =1 — bx2,

HUmeem
8 -bx(x-T)=1-bx%
8 — 5x% + 3bx =1 - bx%;
—5x2 +35x + 5x2=1-8;
35x=-T;
x=-0,2.
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IIpumep 4. Pemnum ypasuenue

2¢-1 x+5

6
YMHOMHUM 00e uacTH ypaBHeHHMsi HA HAaUMeHbIlee ofllee KpaTHoe
aHaMenaTenei xapobei, 1. e. Ha yucno 18:

= 2.

2x -1 x+5 _9.18.
( 5 " 6 )-18—2 18;
2x -1 x+5 _ ap.

9 -18 - 5 -18 = 36;

2(2x - 1) - 3(x + 5) = 36;
4x - 2 - 3x - 15 = 36;

x=53.
YnpaxHeHus
614. Brinoanure YMHOMKEHHE:
a) 2x(x? - Tx - 3); r) (y? - 2,4y + 6) - 1,5y;
6) —4b%(5b% - 3b — 2); ) —0,5x2(-2x2 - 3x + 4);

615.

616.

617.

618.

619.

B) (3a® — a2 + a)(-5a?); e) (=342 + 0,6y)(—1,55°).
ITpeoGpasyiiTe NMpoUsBejleHHe B MHOTOYJICH:

a) 3ab(a® - 2ab + b?); r) (-2ax? + 3ax — a®)(-a*x?);

0) —x2y(x%% - 22 - 32); 0 (6,3x3y — 32 - 0,7x) - 10x2y2;
B) 2,5a%b(4a?— 2ab + 0,2b%); e) —1,4p%¢%(5p%q — 1,5pq? — 24°).

[IpefcraBpTe B BHJe MHOI'OYJICHA:
2 2 nEa. 1 .(2,2_ 3 4,0
a) 7x(1,4x 3,5y); B) zab(za 4¢1b+5b 3
6) —1¢2(1,2d2 - 6¢); r) 2025 5ay? — 1a2y - 243
3 ’ ’ 5 2 6
BoinonuuTe YMHOMKEHHME:
a) —-3x2(-x3 + x - 5); r) 3a'x(a® - 2ax + x* - 1);
6) (1 + 2a — a?) - ba; n) (2% — xy + xy? + y?) - 3xy%;

8) %x"’y(ISx ~0,9y+6); e —%a‘(Z,]ba - 0,7a + 35).

YrupocTHTe BLIpadKenue W HaAWJKTE ero spadyenue:

a) 3(2x — 1)+ 5(3 — x) upn x = -1,5;

0) 25a -4(3a - 1)+ 7(5-2a) npu a = 11;

B) 4y —2(10y — 1) + (8y — 2) npu y = -0,1;

r) 12(2-3p)+35p—-9(p+ 1) npu p=2.

IIpeacrasbTe B BHJle MHOIOUJIGHA:

a) 14b+1 - 6(2 - 11b); B) 14(7x - 1)~ 7T(14x + 1);
6) 25(2 - 3c) + 16(bc — 1); r) 36(2 -y)—6(5- 2y).



620.

621.

622.

623.

624.

625.

626.

627.

628.

629.

630.

YiupoctuTe BhIpaskeHue:

a) 14y + 2y(6 — y); n) Tb(4c — b) + 4e(c — Tb);

6) 3y* - 2y(5 + 2y); e) —2y(x? - 2y) — (x%y + 4y?);
B) dx(x - 1) - 2(2x% - 1); x) 3m2(m + 5n) - 2n(8m? - n);
r) ba(a? - 3a) - 3a(a® - ba); 3) 6m2n® — n2(6m2n + n - 1).
IlpescraBbTe B BUjle MHOIOWIeHa:

a) 6x(x - 3)— x(2 - x); B) ax(2x - 3a) - x(ax + ba?);

6) —a2(3a - 5)+4a(a-a); r) —4m2(n? - m?) + 3n2(m? - n?).

Hajijiure 3HaueHHe BLIPAXKeHHSI:
a) 2x(x2-x+3)+x(2x2+x—5) npn x = 3; -3;
6) x(x—y)-y(y>-—x)npu x=4 u y= 2.
BrluncnuTe 3HaUeHHe BHIPAXKeHUS:

a) 5x(2x — 6) - 2,5x(4x — 2) upn x = -8; 10;

6) ba(a — 4b) — 4b(b - ba) upu a =-0,6 u b = -0,5.
YiupoctuTe BhIpaskeHue:
a) (3a?)? - a3(1 - 5a);

o) (~16) -~ b(1- 26— 1p2);
2 sV )

B) x(16x — 2x3) — (2x2)%;

r) (0,2¢%)% - 0,01¢4(4¢2 - 100).

C noMomplo pucyHka 67 pasbsicHH-
Te TCOMETPUYCCKHH CMBICK (POPMYJILI
a(b+c)=ab+ac g NONOMHUTENL- Puc. 67
HBIX 3HAUeHWi a, b u c.

Jlokaskure, uTo BhIpaskenue x(2x + 1) - x2(x+2)+ (x* —x + 3)
npy J060M 3HAUCHMM X IPHHUMAET OJHO M TO JKe 3HaUeHHe.

JlokaxkuTe, UTO 3HAUCHHE BLIPAXKEHHUS

y@BY -y +5) -2 + 3y - 16) - y(y* -y + 2)
He 3aBUCHUT OT Y.
JloKaXxkuTe, UTO BhIpaXKeHHe TOMK/IeCTBEHHO PaBHO HYJIIO:
a) a(b-c)+b(c—a)+c(a-0b)
0) atb+c—be)-b(c+a-ac)+c(-a)
JlokaxuTe, 4To Bhipaxkenue 2x(x — 6) - 3(x? — 4x + 1) npu Jo-
OLIX BHAYCHHAX X NPHHHMAET OTPHIATeNLHLIC 3HAYCHHS.
Pemure ypaBHenue:
a) bx+3(x—1)=6x+11; n) 6+(2-4x)+5=3(1-3x);
0) 3x-5(2-x)=54; e) 0,5(2y—-1)-(0,5-0,2y)+1=0;
B) 8(y-7-3QR2y+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(8x-1)+2=5(1-2x)-1.

A1
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631.

632.

633.

634.

635.

636.

637.

Haitmre KopenbL ypaBHeHMs :

a) 3x(2x — 1) - 6x(7 + x) = 90;

6) 1,6x(3 + 2x)=3x(x + 1) - 30;

B) bx(12x - 7) - 4x(15x — 11) = 30 + 29x;
r) 24x — 6x(13x - 9)=-13 - 13x(6x - 1).

Pemure ypasnenue:

a) 3(2x+1)-2(x+13)=Tx-4(1 - x);

6) —4(5 — 2a) + 3(a — 4) = 6(2 - a) - ba;

B) 3y(4y — 1) - 2y(6y - 5) = 9y - 8(3 + y);

r) 16x + 6x(2 - 3x) = 9x(b - 2x) - 36.

Ilpy KakoM 3HAUCHMH NepPeMeHHOMH:

a) sHavyeHue BoipaxkeHust 2(3 — 5¢) Ha 1 MeHbIIe 3HAYCeHHs BLIpa-
scenust 4(1 - ¢);

0) snayenue Buipadcenuss —3(2x + 1) ma 20 Goypine 3HAYCHHS
BrIpaXkenus 8x + 5;

B) 3HAUeHMe BhIpaskeHusi 5x + 7 B 3 paza MeHbIIle 3HAYEHHS] BhIpa-
skenust 61 — 10x;

I') 3HaAYeHHe BhIpaskenusi 8 — y B 2 pasza GoJiblne 3HAYCHUS BLIpa-
senust 7 + y?

PemuTe ypasnenue:

4 ba

a)%+§=l4; r) 22*'3_7,' m)?a+l=l—;

8_8_ug. % _4c_n Sm_m_1,
O 5-5=5% N 3 5‘7’ Vs F

Yo y_1s 2 3o n_2
B)4-y 1; e) + +4=0; H) 2tz 7
Haitgure xopenn ypamlennﬂ.

6x-5_2x-1_ . SoAy-11 13-Ty _
a) =3 +2; r) TR = 2;

b-x 3x—l . 5-6y y .
) P 3 =4; n) 3 +8_0'

5x- _x=5_ y_3-2
B) 3 = b; e) i 3 0.
Pemme ypaBHeHHE:

3x+5 x+1 6y—l ¥ _ 2,
=% 3 - b % 5= 3°

2p-1_ p+1_ 12—x_2—x_£
6) 3 P r) 1 3 6"
Haitmre kopens ypaBHenusi:

x-3_2-=x . 2Zm+1 o _m _6-m_

a) 1- 5 =g +4; B) ) +3= 3 TR

a+13 22 3-a  a x+1 x-1 x+3
T T B T2 N -5 ~2-73



638. Pemure ypaBHenue:

639.

640.

641.

642

643.

6y+7 8-by . 2¢-1 ¢ _c+3,
a) y + 3 = b; r) 9 +4— 5
ba-1_2a-3 3p-1 2p+6
0 =3—=—% "L N5 36 1%
1lx-4 x-9 _ .. S 1-2x 3x+20 =x
B) — =53 e) b5 7 -6 +3.

Ilepumerp Tpeyronbauka 44 cMm. OfHa W3 ero ¢TOpoH Ha 4 ¢M MeHb-
11e Jipyroi ¥ B 2 pasa GoJibie TpeTheii cToponbl. Haiijinte cToponit
TPEYTroJiLHHKA.

dupma apenjiyeT TpU noMemienus obmei miomajsio 166 M2, Iio-
@b OJIHOr0 M3 HUX B HOJTOpa pasa GoJikllle IJIOHIAHM JPYroro
¥ Ha 6 M2 MeHbIIe IoIaAu Tperbero. HaitiuTe miomaab Kaxuaoro
[OMeIeH Hsl.

Cmapunnas 3adava. Tpoe BeIMrpalu HEKOTOPYIO cyMMy JeHer. IHa

JIOJIKO TIepBOI'0 IpHIIACH Z 9TOM CYMMBLI, Ha JIOJIIO BTOpOro — ?,

a Ha oo Tperbero — 17 ¢uopunos. Kak BeJMK Bech BLIMTPLI?

B nepsom capae 6bUJIO CHIOKEHO ceHa B 3 pasza GoJiblle, WeM BO BTO-
pom. Ilocye Toro kak M3 NepBoro capasi Basiid 2 T, a BO BTOPOH

5
JoGaBUJIM 2 T ceHa, BO BTOPOM capae oKasalloCh 7 TOro, 4TO OoCTa-
JIOCH B IIepBOM capae. CKOJILKO TOHH ceHa ObUJIO B KAaXK/JIOM capae?

Cramusas exeqneBHo no 60 ra smecro 50 ra, Gpuraja cymena
CKOCHTL JIYI' Ha OJIHH JieHL GLicTpee, yeM Ianuposajioch. Kakopa
om@aas ayra?

. ¥BenuuMB cpejHioi0 ckopocTh ¢ 250 jo 300 M/MHH, CIIOPTCMEHKA

645.

646

647.

craJia npoberatTh jAMcTaHiMio Ha 1 muH OwpicTpee. KakoBa juiMHa
JUCTAHIUK?

Ot Typ6asbl JIo HpHBAJIa TYPUCTH LM €O CKOpocThbiO 4,5 KMm/u,
a BO3BpalaJIMch Ha TYpOasy co CKOPOCTHI0 4 KM/4, 3aTpaTHB Ha
oGpaTHLIi nyTh Ha 15 Mmun 6onbine. Ha kakoM paccTosinuMu oT Typ-
6assl OLL cjlesian npusan?

U3 nynkra A Bulexas Besocunenuct. OJiHOBPEMEHHO BeJiej 38 HHM
M3 NYHKTa B, oTcTosiliero ot nyHkra A Ha pacctrosinuu 60 KM, BEI-
exas MOTOIHKJIUCT. Benocunepuer exas co ckopoctbio 12 km/u,
a MOTOIMKJIHCT — co ckopocTbio 30 kM/u. Ha kakom paccTosHuu
OT NYHKTA A MOTOIMKIHUCT JOTOHUT BeJOCHIIencTa?

W3 mysrTa A BBIIIJIA IpysoBasi MallliHa co cKopocThio 60 Km/4.
Yepes 2 u Besiesl 3a Hel W3 NYHKTa A BHIIJIA JICMKOBasi Malyna co
ckopocThio 90 kM/u. Ha KakoM paccTOSIHMHM OT NYHKTa A Jlerkosasi
MAalllMHA JIOTOHUT I'py30BYI0?
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648. B 190 r Boanoro pacrsopa coyd jobasunu 10 r cosnn. B pesyabrare
KOHIEHTpalHsl pacTBopa nopeicuiack Ha 4,5%. CKoJbko cosin
OLIJIO B pacTBOpe MepBOHAYANLHO?

649. B cnuas onosa ¥ Meau maccod 16 kr jo6apuiu 2 kr ososa. [locie
DTOro cojiepKanue oJioBa B ciljiape NMoBBICHJIOCH Ha 5% . CROJNLKO
0J10Ba OLLJIO B CIJIaBe NePBOHAYANLHO?

650. laiiauTe KOOPAMHATEI TOUKU llepecevyeHHsi IrpaMKoB JIMHEeHHBIX

(PYHKIAA:
a) y=56x+29my=-3x-11; 6) y=1,2xn y=1,8x+9,3.
651. B KakuX KOOPAMHATHBLIX YeTBEPTAX PACHOJOMKeH rpapuK (DYyHKIHH:
a) y=-28x; B) y = 0,05x;
0) y=-28x + 4; r) y=0,05x - 2,5?
652. Pemure rpapHueckd ypasHenue x% =6 — x.
653. YnpocTHTe BHIpaXkenue:

2
a) (%aﬁya) “(-agl’; ) 0,1a%" - (-30a%)2.

Ilpu pemenuy ypaBineHWi, B BLIUMCICHMSIX W pajie JIPYIHX 3ajiau
OLIBAET NOJIE3HO 3aMEeHUTL MHOTI'OUJIEH IIPOU3BEe/JIeHHEeM HeCKOJNBKHX MHO-
rowjeHoB (cpeji KOTOPLIX MOIYT ObITh M ojHouwiennl). Ilpejcrasienune
MHOI'OWIEHA B BHJIe IIPOHU3BEJIeHHS JIBYX WJIH HECKOJILKMX MHOI'OUJIEHOB
HA3LIBAIOT PAZNONCCHUCM MHOZOLLCHA WA MHONCUMEAU.

PacemoTpum Muorousien 6a2b + 1562, Kaxgibiii ero ujien MOMHO 3a-
MEHHThL IIPOU3BE/ICHHEM JIBYX MHOMKHMTENeH, OJIHH H3 KOTOPLIX paBeH 3b:

6a’b + 15b% = 3b - 2a® + 3b - 5b.

ITonyuennoe BhIpaskeHMe Ha OCHOBe paclipellelIHTe)LHOTO cBoicTRa
YMHOMCHHST MOMCHO ITPEJICTABHTHL B BHJIe POU3BEJICHHUS JIBYX MHOMHTE-
Jieit. OiMH W3 HUX — OOIIMiA MHOKKUTeNEL 3b, a Jipyroii — cymma 2a2 u 5b:

3b - 242 + 3b - 5b = 3b(2a? + 5b).

HUrak,

6a%b + 15b% = 3b(2a® + 5b).

MEI pasyioMm UM MHOTOUJICH HA MHOMKHTEJH, IIPeJICTABHB €ro B BHJIe
npousBefienusi ofnousiena 3b W muorounena 2a? + 5b. IlpumMenénubii
crnocod pasyioyKeHUs MHOTOWIeHA HAa MHOYMKHTENIN HA3LIBAIOT ELIHECECHUEM
obuezo MHONCUMENL 34 CKOOKU.



PacemoTpuM IIpUMepbl passiodKeHMs MHOIoOWJeHa Ha MHOMKUTeNH
€ [IOMOIIbIO BLIHECEHHUS 00I1ero MHOMKHUTeNs 3a CKOOKH.

Ilpumep 1. PazjiokuM Ha MHOMKHTEIH MHOTOWICH
—1522y% — 30x°y? + 45x1y.

YieHbl 5TOro MHOrowieHa MMeEIOT pasJiuHble oOliHe MHOMHUTeNM:
x, y, 3xy, ~Hx% u Jip. OOLIYHO B MHOTOWIEHE ¢ HEJLIMH KOMDPHILK-
eHTAMM MHOMXKHUTENb, BBIHOCHMBIH 3a CKOOKH, BRIOHPAIOT TAK, YTOOLI
YieHkl MHOTOUJIeHA, OCTABIIErocsi B CKOOKAX, He cojlepkaliu obero
OGYKBEHHOr0O MHOMHTEJISI, & MOAYJIM X KO3(PPUIIHEHTOB He MMeJIH
O0IIMX HATYPaJILHLIX JleJInTeleit, Kpome 1.

B mMuorowiene ~15x%y° — 30x%y? + 45x%y Moy koadduHenToB —
yucaa 15, 30 u 45. UXx paubGonblnMi oGmMi JenuTeNh pasen 15.
[losTomMy B KauecTBe KoD(hPHIMEHTA OOINEro MHOMHTENS] MOMKHO
B3ATL unesio 15 uum —15. Bee uiensl Muorousiena cojiep:kar nepe-
MeHHBIe X ¥ y. IlepemMennas x BXOAMT B HHUX BO BTOpPOM, TpeThei
M UeTBEPTOM CTeleHsAX, 0ITOMY 3a CKOOKHM MOKHO BhIHecTH x2. Ile-
peMeHHas ¥ COJIePKUTCH B WIeHAX MHOI'OWwIeHa B TpeTbeil, BTOpo#
W NepBoi CTeNneHsix, No3ToOMYy 3a CKOOKH MOMHO BhiHectH y. Urak,
32 CKOOKHM I1eJecoo0pasHo BLIHECTH ojHowien 15x%y wim —15x2y.
Brinecem, nanpumep, 3a ckoOku —15x2y. ITonyuum

~15x%°% — 30x*y® + 45xty = -15x% (y* + 2xy — 3x?).

HDpumep 2. PazjiodkMM Ha MHOXMKHTEJIM BbIpasKeHue
3a2(b - 2¢) + 7(b - 20¢).

B aToii cymMMe Kazkioe ciiaraemoe CoJIepyKHT MHOKUTeNb b — 2¢. Bri-
HeceM 3TOT MHOMKHMTElNb 3a CKODKH:

3a?(b - 2¢) + T(b — 2¢) = (b — 2¢)(3a% + 7).

Mpumep 3. [IpesicTaBuM B BHJIC TIPOUBBECHHSI CYMMY

a(x-y)+o(y—x).

MHOMHTENH X — y W Yy — X OTJIUYAIOTCA JAPYr OT ApYra JIMINL 3Ha-
KOM. BrileceM B BLIpasKeHHM y — X 3a CKOOKHM —1, NMOJXyYuM

a(x-y)+by-x)=a(x-y)+b(-1)(x-y)=
=a(x-y)-b(x-y)=(x-y)(a-b).
Banucs MOKHO BECTH Kopoue:

ax-y)+by-x)=
=a(x-y)-bx-y)=(x-y)(a-b)
BameTnM, uTOo npeobpazopanue b(y — x) = —b(x — y) MOKHO OFLsIC-

HHUTH HHaUYe: eCJIH H3MEeHHThL 3HAK Yy BTOPOIro MHOXXHTEJIA U Iepejl IIpou3-
BeJleHHeM, TO 3HAUeHHe BLIPpAXKeHHs He W3MeHUTCH.
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Ipumep 4. Pemum ypasuenue 2x2 + 3x = 0.

B Buipaxkenuu 2x2 + 3x BhiHeceM 3a CKOOKM MHOMHTenh x. Ilo-
JIYIUM
x(2x + 3)=0.
TTpoussejienme x (2x + 3) paBHO HYJIO TOM/JIa U TOJILKO TOrJa, KOrja
paBen HYJIO XOTsi Ghl OJ]HH M3 MHOMCHTeJNeH, T. e. Korja
x=0mm 2x + 3=0.
Pemas ypaBuenue 2x + 3 = 0, naxogum 2x = -3, x = —-1,5.
CnepoBatensno, npousseiende x(2x + 3) obpaimaercs B HyJL NpPH
x=0wu npu x =-1,5, T. e. ypaBuenue 2x? + 3x = 0 umeer JBa KOp-
usa: 0 m —1,5.
Baluch MOMKHO BECTH Kopoue:
2x2+3x=0,
x(2x +3)=0,
x=0mumm 2x+3=0,
x=0 mmum x =-1,5.
OrseT: 0 1 -1,5.

Ipumep 5. Jlokaxkem, uro cymma 39 + 37 + 36 jenures na 31.

Brinecem B Buipaskenvu 39 + 37 + 3% 3a crobru 35:
394374+ 35=353%+3+1)=35(27T + 3+ 1) = 3% - 31.
Mut npesicrasuiin cymmy 3¢ + 37 + 3% B BuJie npousBeieNnna JIBYX Ie-

JILIX YHCeN, OJINO W3 KOTOPLIX paBno 31. 3nauuT, jannas cymma Jie-
nuTest Ha 31.

YnpaxHeHus
654. PasnokuTe HA MHOMKHMTENH M cjlesaliTe IPOBepKY:
a) mx + my; 0) kx — px; B) —ab + ac; r) -ma — na.
655. BriHecuTe 3a CKOOKH 00IMH MHOMKHTEJL:
a) bx + by; r) =6m - 9n; w) ab + a;
6) 4a — 4b; n) ax + ay; 3) cy —¢;
B) 3¢ + 15d; e) bc — bd; u) —ma — a.
656. Ilpencraspre B BUJE 1IPOU3BE/ICHUS:
a) Ta + Ty; B) 12x + 48y; n 12a + 12;
6) —8b + 8¢; r) -9m — 27n; e) =10 - 10c.
6357. PasnoxiTe HA MHOMKHTEIH:
a) Tax + Tbx; n 5y? - 15y; n) —6ab + 9%
6) 3by — 6b; e) 3x + 6x?%; K) x%y — xy%
B) —bmn + 5n; ) a’ — ab; n) ab - a’b;
r) 3a + 9ab; 3) 8mn — 4m?; M) —p’q? — pq.



658.

659.

661.

662.

663.

664.

Brinecure 3a ¢ckoGKM OBIIMIA MHOMKHTEJb:

a) a®+ a; r) a® - a’% xk) 4¢2 - 12¢4;
6) x? - x% n) 3m? + 9m?; 3) 5x% — 15x%;
B) €3+ ¢7; e) 9p° - 8p; n) —12y* - 16y.

IpesicTapbTe B BUJIE TPOHBBCJICHUS:

a) 1dx+21y; r) 9xa +9xb; k) mi-m?; K) 1657+ 12y%;
6) 15a+10b; ) 6ab - 3a; 3) A+clhy ) 18ab3 - 9bl;
B) 8ab — 6ac; e) dx—12x%  u) Tx—14x% wm) 4x%y® - 6x%y?.

. Halijiure 3HaueHHe BLIPAXKEHMS:

a) 3,28x — x2 npu x = 2,28;

6) a’y + a® upu a =-1,5 u y = -8,5;

B) ay* ~y*npn a=8,8 ny=-1,2;

r) —mb — m? npu m = 3,48 u b = 96,52.
Pemure ypasuenue:

a) x2+ 8x=0; r) 3x%2-1,2x=0; ) x— 10x2 = 0;
6) 5x?—x=0; n) 6x? - 0,5x=0; 3) 6x — 0,2x% = 0;
B) 64230y =0; ) Syt +y=0; W y?+2y=o0.

Halnre KOpHH ypaBHeHUS:

a) bx?+3x=0; B) 6x2 — 3,6x=0; n) b5x2 - 0,8x = 0;
6) x2 - 11x=0; r) 0,3x2 - 3x=0; e) Tx2-0,28x = 0.
(Jlas pabomst € napax.) JlokakuTe, YTo 3HAYCHHE BLIPAXKEHWs:
a) 16° + 16* kpartno 17; B) 36% — 6 kpatno 30;

6) 38° - 388 kparno 37; r) 58 - 258 gparno 120.

1) Pacnpenenute, KTO BBINOJHSET 3ajlaHus a), B), a KTO — 3ajia-
HuUsi 0), I'), ¥ BBLINIOJHHUTE MX.

2) llposepbTe APYT ¥ APYra NPpaBHJLHOCTHL BLINOJHEHHS 3alaHHid.
3) IlpemnoxkuTe APYr APYry COCTABUTEL 3ajlanue, aHaJorHuynoe 3a-
nanuio 0).

PassiosxuTe Ha MIOKHTEIH:
a) x5+ xt—x3; B) a*+a®—ab;
6) y'I = ys _yz; l‘) _blo —pis bm_

. (Jlas pabomut € napax.) Jlokasxkure, 4To:

a) 78— 77+ 78 peswrtes na 43;

6) 218 - 210 _ 29 jenurcs wa 13;

B) 27* — 9% + 3 nenwurcs na 25;

r) 164 — 213 - 45 nenurea wa 110.

1) Pacnpejienure, KTO BBINOJHSET 3ajlaHUs a), B), a KTO — 3ajla-
HUS ©), I'), ¥ BLINOJHUTE HUX.

2) IlposepbTe JPYr ¥y ApPYIra NPaBHILHOCTDL BHLINOJHEHHS 3aiaduil
W MCnpaBbTe OMKOKH, ec/Ii ONH JIONYIeHEbI.

3) O6cynuTe, KaKHe CBOMCTBA JIGIMMOCTH HMCIOJNL30BAHEI NIPH BhI-
NOJIHEHHH 3a/laHHA.
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. PasjiokuTe Ha MHOMKHUTENH MHOIOUJIeH:

a) x3-3x2 4 x; B) 4a°—-2a%+a; n) 15a3 - 942+ 6a;
6) m2—2m® - m?; r) 6x%—4x3+10x%; e) -3m? - 6m?+12mb.
667. Ilpencraspre B BHJ@ NPOU3BE/ICHMSI:
a) ¢ — ¢t + 2¢% B) 4x1 + 8x3 — 2x2%
6) 5mt — m?® + 2m?; r) ba — 5a® — 10at.
668. BrinecuTe 3a CKOOKH OOIMH MHOMHTEJL:
a) 3a® - 15a%b + bab?; r) 12a% — 18ab? — 30ab?;
6) 20x* - 25x%y% — 10x%; n) 4dax? + 8a2x? — 12a3x;
B) —6am? + 9m3 — 12m4; e) —3xiy? — 6x%y% + 9x2yl.
669. PasyiokuTe HA MHOXKHTENIH MHOTIOUJIEH:
a) 4et - 6x2¢2 + 8¢; B) 3ax — 6ax? - 9a’x;
6) 10a%x — 15a® - 20atx; r) 8ath® — 12a%b! + 16462,
670. Yraxure oOIHH MHOMKUTEN L JUIS BCeX CllaraeMbiX CYMMBEI W BhIHEe-
CHTe ero 3a CKoOKH:
a) 2a(x +y)+b(x +y) r) 9p-1+((p-1)%
0) y(a—b)—(a—-b) n) (a+ 3y —a(a+3);
B) (¢ +3)— x(c+3); e) =3b(b - 2)+ 7(b - 2)2
671. IlpencraBuTe BLIpaskeHue B BHJIE MTPOMBBE/ICHHUS JIBYX MHOTOWICHOB:
a) a(b—c)+d(c—b) r) (x - y)’ —a(y - x)
6) x(y - 5) - y(5 -y n 3(a-27-(2-a)
B) 3a(2x - 7) + 5b(7 - 2x); e) 2(3-b)+5(b - 3)%
672. PazjioKuTe HA MHOXKHUTEJIH:
a) 8m(a — 3)+ n(a - 3); r) T(e+2)+ (¢ + 2)%
6) (p* - 5) - q(p* - 5); n) (a —b)* - 3(b - a);
B) x(y-9)+y(9 -y e) —(x +2y) — 4(x + 2y)>
673. Benocunepuct npoexay nyth AB co ckopoerbio 12 km/u. Bosspa-
masick 3 B B A, on pasBun ckopocTh 18 KM/u M 3aTpaTHil Ha
obpaTHEIH NyThH Ha 15 MMH MeHbIIIe, ueM Ha nyTh U3 A B B. CKoJb-
KO KHJIOMETpPOB Mexjy A u B?
674. Pemure ypammlmze: ) o
3x -5  Bx-12 1-4x 8x+15
a) — + 7 =9; 0) 3 3 2.
675. MzBecTHO, UTO 3HAUEHME BLIPasKeHUs @ — b IPH HEKOTOPLIX 3HAYe-

HAAX a W b pasno 0,5. Yemy papHo npH Tex ke a U b 3HaYeHHe BbI-
pasKenHsi:

a)b—a; 6);,_1—0: B) (@ — b)%; 1) (b—a)’; n)(a-0b)% e)(b-a)y?



676. 3anumuTe B BHAE BhLIPAsKeHUSI:
a) NpoM3BejlcHUe PAsHOCTH @ U b U UX CYMMEI;
0) cyMMy KBajipaToB a ¥ b;
B) KBaJIpaT CYMMEI @ U b;
I') pazHoCTh KBaJipaToB b U ¢;
J) KyO pasnocTd b M c;
e) cymmy KyGoB b U c.

ChopMynupyiTe npaBuio YMHOXEHWS OfIHOUYIeHa Ha MHOTOUNEH.
MpeoOpasyiTe B MHOTO4YIEH npousBefeHue ab W a +4b; xy
nx?+xy+ y2

Kakoe npeoOpa3oBaHMe Ha3biBAIOT pas3foXeHWeM MHOrousieHa Ha
MHOXUTEeNN?

Ha npumepe MHorouneHa 2xy — 6x? OOLACHUTE, KaK BbLINOIHAETCS
pasfioXeHne Ha MHOXUTENN BbIHECEHWEM OOLero MHOXUTeNs 3a
CKOOKM.

NPOU3BEAEHUE MHOIOYJIEHOB

YMHOMKHUM MHOTOWIEH a + b Ha MHOrousen ¢ + d. CoctaBuMm Npous-
BeJICHHe DTHX MHOI'OUWJICHOB:
(a + b)(c + d).
Otoanauum JByWwieHn a + b OYKBoOi x W npeoGpazyeMm nonydenHoe
MPOU3BeJICHHE 110 NPABKIIY YMHOMKEHHS OJIHOUIIeHa HA MHOTOUJIeH:
(a+b)(c+d)=x(c+d)=xc+ xd.
B Bripasxkenue xc + xd NoJICTABHM BMECTO X MHOrouwJieH a + b ¥ cHo-
Ba BOCIOJIL3YeMCsl IIPABMJIOM YMHOKeHMs! OjIHOUJIeHA HA MHOrOUJIeH:
xc+xd=(a+be+(a+byd=ac+be+ad-+bd.
Hrak,
(a+b)(c+d)=ac+ be+ ad + bd.

ITpousBejiene MHOTOUJICHOB @ + b U ¢ + d MBI NIPEJICTABMIIA B BHJIe
MHOTrousieHa ac + be + ad + bd. DTOT MHOrouwieH SIBJISIeTCSI CYMMO# Bcex
OJIHOWICHOB, MOJYUAIOIMXCH PH YMHOMEHMM KadXJoro uieHa MHOIO-
wieHa @ + b Ha KaXX/Iblil ujeH MHoroujeHa ¢ + d.
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Hpousnenenue NIOOLIX JIBYX MHOTOUJIEHOB MOYKHO NPEeJACTABHTEH
B ByJie MHOI'oOuJieHa.

HpH YMHOMKEeHHH MHOI'oOWJIeHa Ha MHOT'OYJIeH NOJIL3YIOTCH NpaBAJIOM:

YTOOLl YMHOMHTL MHOIOWJICH HA MHOIOUYJIeH, HYIKHO KadJIbId
YieH OJIHOr0 MHOTOYJIeHA YMHOMKHTL Ha KaMLIH wien Apyroro
MHOrouJeHa H IoOJIydueHHBIe IPOHU3BeJIeHHA CJOXXHTL.

3aMeTHM, UTO NPH YMHOMEHHH MHOIO-
wieHa, cojepiKallero m WieHoB, Ha MHOIO-
YieH, colepKalMi n YieHoB, B IIPpoOH3BeJle-
HHHA (0 OpUBeJeHHs] NOJOOHBIX YJICHOB)

< JIOJISKHO TNOJNYYUTRCST M YICHOB. DTHM MOXK-
HO MOJILBOBATHCS JIJIST KOHTPOJIS.

£ d B jpeBHOCTH clpaBeJIHBOCTL HEKOTO-

PBLIX PABEHCTB MPH HOJOMXHUTENbHLIX 3HaUe-

Puc. 68 HUSIX NIepeMeHHBLIX MATeMATHKH JIOKABLIBAJIM

reomerpuueckd. Tak, BeJIMKHHA IpedecKHi
maremaTHik EBiiin B csoém Tpakrare « Hauanas (II1 B. 1o 0. 9.) cnpasej-
JIMBOCTEL paBeHcTBa (a + b)(c + d) = ac + bc + ad + bd poxkaswiBaj ¢ Io-
MOINBIO UepTeka, u306paXkéHHoro Ha pucyHke 68.

MDpamep 1. YMHOMKHMM MHOTOWIEH 4x? + 2xy — y” Ha MHOTOWIEH 2X — y.
HMmeem
(4x% + 2xy — y*)(2x - y) =
= 8x% + dx?y — 2xy? — dx?y — 2xy” + y* = 8x% — dxy® + yP.

IOIpumep 2. Vnpocrum Buipaxkenue (2a — 3)(5 — a) — 3a(4 — a).
Hmeem
(2a - 3)(b — a) - 3a(4 — a)=10a - 15 - 2a® + 3a — (12a - 3a?) =
=13a-15-2a%2-12a + 3a2=a%+a - 15.

IIpumep 3. JlokaskeM, UTO IPH JIIOOOM HATYDPAJLHOM 7t 3HAUEHHE Bbl-
paxenus n(n — 5) - (n - 14)(n + 2) kparno 7.
BEINOJIHMM 1peoOpazoBaHue:
nn-5)—(n—-14)(n+2)=n?-5n - (n? - 14n + 2n — 28) =
=n?-5n-n?+14n-2n+28=Tn + 28 = T(n + 4).
IIpu moGom naTypajLuoM n npoussefienue 7(n + 4) genures na 7,

a 3HAUMT, M 3HaAUeHWe BHIpakeHusi n(n — 5) — (n — 14)(n + 2) ne-
JuTes Ha 7.



IIpumep 4. Jlokasxkem, uTo paBeHCTBO

(a + b)(a® - a?b + ab® - b®) = (a — b)(a® + a?b + ab® + bd)
SABJSETCS TOMJIECTBOM, MJIM, KAK TOBOPSIT MHAYe, JOKAXKeM TOXK-
JIeCTBO.

IIpeoGpasyeM ofe yacTH paBeHCTBA:

(a + b)(a® — a®b + ab® - b%) = a* — a®b + a’b® — ab® + a®b — a’b? +
+ab® - bt = at - by

(a - b)(a@® + a®b + ab® + b%) = a' + a® + a?b? + ab® - a®b - a?? —
- ab® - bt =at - b,

Tak Kak Jiepas M Ipapas YACTH PABEHCTBA TOXK/ECTBEHHO PABHEI
OJIHOMY M TOMY 3Ke BLIDA3KEHHIO, TO OHH TOKJIECTBEHHO PaBHEI MeK-
2y co60ii. BHAUMT, MCXOJHOE PABEHCTBO — TOMECTRO.

Hnorpa, juist Toro uToOBI JIOKa3aTh TOKAECTBO, IpeofpasyioT JeByio

UacTh PaBEHCTBA B IIPABYIO MJIM 1IPABYIO B JIeBYIO.

YnpaxHeHus
677. BHIIOJIHUTEe YMHOMEHHe:
a) (x+m)(y + n); B) (@ - x)(b - y); n) (b-3)(a-2)
6) (a - b)(x +y) r) (x+ 8)(y - 1); e) (-a+y)-1-y).
678. YupocTuTe BbhipasKeHue:
a) (x + 6)(x + 5) B) (2-y)(y - 8) n) (2y - )3y + 2);
6) (a —4)(a + 1); r) (a—4)(2a + 1); e) (bx - 3)(4 - 3x).
679. llpejicTaBbTe B BHle MHOI'OWIeHa BhipajKeHHe:
a) (m - n)(x + ¢); B) (a + 3)(a - 2); n) (1 - 2a)(3a + 1);
6) (k- p)(k — n); r) (5-2x)(4 - x) e) (6m—3)(2-5m).
680. BanuuuTe B BHJIe MHOIOWIeHA BbipasKeHue:
a) (22 + y)(x + y?); r) (5x% - 4x)(x + 1);
6) (m? - n)(m®+2n%;  n) (a - 2)(4a® - 3a?);
B) (4a? + b%)(3a® - b%);  e) (7p® - 2p)(8p - 5).
681. BrimonnuTte yMHOMKEHHe:
a) (2x* - y)(x? + y); B) (11y% - 9)(3y - 2);
6) (7x? + a?)(x? - 3a?%); 1) (ba — 3a®)(4a - 1).
682. 3amenuTe cTeneHbL NPOM3BEJEHUEM, a 3aTeM IIPOH3BeJleHHe Npeos-
pasyiTe B MHOIoOuJieH:
a) (x+ 10)% 6) (1 -y)% B) (3a - 1)% r) (5 - 6b)2.
683. llpejicraBbTe B BHle MHOIOWIeHa BhipajKeHHe:

a) (2* +xy - y?)(x + y); n) (a® - 2a + 3)(a - 4);
6) (n% - np + p?)(n - p); e) (bx - 2)(x2 - x - 1);
B) (a + x)(a? — ax — x%); x) (2 - 2x + x2)(x + B);
r) (b —c)(b* - be — c?); 3) By -4y —-y+ 1)
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687.

689.

690.

691.

692.

693.

694.

695.

. BallMIIUTe B BUJle MHOTOUJIeHA:

a) (¢ - cd - d?)(c + d); B) (44?2 +a + 3)(a - 1);
6) (x - y)(x* - xy - y°); r) (8 — x)(3x% + x — 4).
. IlpexcraspTe B BUJIe MHOI'oOWIeHa:
a) yi(y + 5)(y — 3); B) —363(b + 2)(1 - b);
6) 2a%(a - 1)(3 — a); r) —0,5¢2(2¢ — 3)(4 — c?).
. BanMIuTe B BUJIC MHOTOUJICHA BhIPAMKeHHe:
a) (x+ 1)(x+ 2)(x + 3); 6) (a— 1)(a - 4)(a + 5).
YupocTuTe BhIpajkeHue:
a) (3b — 2)(5 — 2b) + 6b% r) 562 + (a? + bb)(ab — b?);
6) (Ty - 4)(2y + 3) - 13y; n) (a-bd)(a+2)-(a+b)(a-2);
B) 1% — (x? - 3x)(x + 3); e) (x+y)(x -y - (x - 1)(x - 2).

. 3HAYCHUSI KAKHMX NnepeMeHHbIX Hajlo 3HATh, YTOOLI HAWTH 3HaYCHHe

BhIpaskenus (3a — 2b)(2a — 3b) — 6a(a — b) + 7ab? Buibepute Bep-
HBEIH OTBeT.

1. llepemenusix a u b

2. Tonbko nmepeMenHoOM a

3. Tonbko nepemennoi &

4. Hu ojinoit M3 nepeMenniiX @ ¥ b, Tak Kak 3HayeHHe BLIpasKe-
HHUSl He 3aBHCHT OT 3HAUEHHMH llepeMeHHEIX

Buasi, uro a=3x-1, b=x+1, ¢=2x+4, d=6x -5, upeu-
cTaBbTe B BHJe MHOTOWJIeHa ¢ IlepeMeHHOH X Bhlpakenue ac — bd.
JokaskuTe, UTO NPH JIIOGOM 3HAUEHHH X:

a) s3HavyeHue BuipaXkeHus (x — 3)(x + 7) - (x + 5)(x — 1) paBHo —16;
0) smauenue puipaxkenust x? — (x2 — 7)(x2 + 7) pasno 49.
JIoKax@tHTe TOMWAECTBO:

a) (c - 8)(e+ 3)=c2 - be - 24;

6) m?2+3m—28=(m—4)(m+ 7).

JlokaxcuTe TOMIECTBO:

a) (x=3)(x+7)-13=(x+8)(x - 4) - 2;

6) 16 —(a+3)(@a+2)=4—-(6+a)(a-1).

Jlokaxkure, UTO 3HAUEHHE BBIPAXKEHUS HE BABUCHT OT IepeMeH-
HOW Xx:

a) (x—-5)(x+8)—(x+ 4)(x - 1) 6) x* - (x% - 1)(x? + 1).
Jlokaxcure, uTo BeIpaxkenue (y — 6)(y + 8) — 2(y — 25) npu JwdoM
3HAYCHHH i NPHHAMAET NOJOXKHTRILHOe 3HAUCHHE.

Joka)kuTe, UTO NPH BCeX HENLIX 7 3HAUCHHE BhIPAYKEHMSI:

a) n(n-1) - (n + 3)(n + 2) genurcsi na 6;

6) n(n+2)—(n—- T)(n - 5) nenurcsa na 7.



696.

697.

698.

699.

700.

701.

702.

703.

704.

705.

Ilycts @, b, ¢ 1 d — ueTsipe HoCAEAOBATENBHBIX HEUSTHLIX UMCIIA.,
Jlokaxkure, uro pasHocth cd — ab kpatHa 16.

Peiiure ypaBaenue:

a) (3x - 1)(bx +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).

HajiiuTe KopeHb YpaBHEHHsI:

a) b+ x2=(x+ 1)(x + 6);

6) 2x(x—8)=(x + 1)(2x — 3);

B) Bx—-2)(x+4)-3(x+5)(x-1)=0;

r) x2 4 x(6 - 2x)=(x - 1)(2 - x) - 2.

JlokaskuTe, 4TO:

a) IpH JI060M HATYPAJILHOM 3HAUEHHUM N 3HAUCHUEe BhIPAXKeHUs
n(n+5)~(n - 3)(n+ 2) kparno 6;

6) npH J060M HATYPAJILHOM 3HAUCHHH n, OoJibllleM 2, 3HaYeHHe
Buipaskenus (n — 1)(n + 1) — (n — 7)(n — 5) kpaTno 12.

HajijiaTe TPH NOCJHEIOBATOILHBIX HATYPAJBLHBIX YHMCIA, €CHH H3-

BeCTHO, 4YTO KBaJ[paT MeHbIIero U3 HUX Ha 65 Menbine npoun3ee/ie-
HHUS JIBYX OCTaJIbHBIX.

TpH nocliefloBaTe/IbHEIX HEYSTHLIX YHMCJA TAKOBBLI, UTO €CJH W3
NPOU3BE/ICHHS JIBYX OOJILIIMX YHCEJ BHIYCCTH ITPOM3BEJICHHE JIBYX
MEHBLIIHX, TO nosyuyutes 76. Haiijiure ot ynca.

ITepumerp npsMoyroabarka pasen 70 cm. Ecliv ero JUimny yMeHnb-
IUTL Ha 5 CM, a MUPHHY YBeJHYHUTHL HA B CM, TO IUJIOMA/[L YBEJIH-
yures na 50 em2. HaiijiuTe JUIMHY M IMUPHAY TCPBOHAUYAILIOrO
MPAMOYTOJIBHHKA.

CropoHa KBaj[paTa Ha 3 ¢M MeHLIIIe OJ[HOW U3 CTOPOH NPSMOYTOJb-
HMKa W na 2 cm Gosbine Apyrod ero croponnl. Hakpure cropony
KBaJ|paTa, €cJId M3BeCTHO, UTO IJIOa/L KBajpaTa Ha 30 cM? Menn-
1Ie IJIOAAH NPAMOYroJbHHKA.

JUIsi BRIIOJIHEH S TUTAHOBOTO 3aJlaHus K ONPEJIeJIGHHOMY CPOKY GpH-
rajia paGouux JOJOKHA OLIJIA MBFOTOBJSATH @KejJHeBno 54 jeraiu.
TlepeBninonnsisi maan na 6 jlerajei B jiens, GpUrajia yske 3a ojiun
JIeHb JI0 CPOKA He TOJILKO BRINOJIHKJIA IJIAHOBOE 3ajlaHHe, HO M H3To-
ToBHJIa 18 jleTasieid ceepX miana. CKoJILKO JiHei paborasia 6puraja?

TpakTopHasi Opurajia joJkna OblJia [0 IJIAHY BCIaXHBaTh eXe-
auesno 112 ra. [lepesuinonnss mian na 8 ra B Jlenh, 6purajia yxe
3a JIeHb JI0 CPOKa 3aKoHuUMJIa naxory. CKOJIBKO I'eKTApoB HY)KHO
ObLUIO BelaxaTh Opurajie?
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706. Pemure ypaBHeHHe:
x-2_2 3x-2

2) 2 e

5 3 6 4 3
707. IlpounTaiiTe BEIpaXkeHHe:
a) a? + b% 6) (a + b)% B) a® - b r) (a - b)y.

MBI TO3HAKOMWJIMCE € PasjioyKeHHeM MHOroYJieHa Ha MHOMKHTENH
cnocoGoM BEIHECEHHSI O0ILIero MHOMKHMTeJis 3a cKoOkH. MHoraa ypaéres
PasJoKUTL MHOI'OWIEH HA MHOMCHTENU, MCIONL3YH APYroi cnocob —
IPYIIIHPOBKY €ro 4JeHoB.

IIpumep 1. Paznoxkum HA MHOMKHTeNM MHorowiexn ab — 2b + 3a — 6.
Crpynmnupyem ero 9jennl Tak, 9Tolbl claraemMeie B KaskJIoH rpynmne
AMeJTH O0IHI MHOMKHUTENb:

ab — 2b + 3a - 6 = (ab - 2b) + (3a - 6).

B nepgoi rpyiine BolHeceM 3a CKOOKH MHOKHTENL b, a BO BTOpoit —
MHOKHTON b 3:

(ab — 2b) + (3a — 6)=b(a - 2) + 3(a - 2).
Kasxnoe cnaraemoe 1moJiyuuBIIerocsi BLIPa’KeHHsI HMeeT MHOXKHUTENb
a — 2. BoineceMm 5ToT 00LIMHA MHOMHTE)L 3a CKOOKH:

b(a-2)+3(a-2)=(a-2)b+ 3).

Hrak, ab - 2b + 3a — 6 = (a — 2)(b + 3).
Paznosxenue muorousena ab — 2b + 3a — 6 Ha MHOXKHTENIM MOXKHO
BBLINOJIHUTL, I'PYIIHPYS €ro wieHbl MHaYe:

ab - 2b + 3a - 6 = (ab + 3a) + (-2b - 6) =

=aB+3)-2B+3)=(b+3)(a - 2).

IIpumep 2. PazioXUM HA MHOMKUTeJIHM MHOrowileH ac + bd — bc — ad.

CrpynnupyemM nepBelifi Wied MHOrowJeHa ¢ TPeTLHM M BTOpoit
¢ 4eTBEpTLIM. B neproii rpynime BuiHeceM 3a ¢KOGKH MHOMUTENL ¢,

a BO BTOpo# — MHOHTeNb —d. Ilonyunm

ac + bd — be — ad = (ac — bc) + (bd — ad) =
=c(a-b)—-d(a-b)=(a-b)(c-d).
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HDpumep 3. PaznokuM Ha MHOKHUTENH Tpéxulen a2 — 7a + 12.
IlpeacraBum —7a B BUJle —3a — 4a ¥ BBINOJHHUM IPYHIIHPOBKY:

a?-Ta+12=a%2-3a-4a+ 12=(a®- 3a) + (-4a + 12) =
=a(a-3)-4(a~-3)=(a - 3)(a~-4).

Cnioco6, KOTOpLIA MLI IPUMEHMJIM B puMepax 1—3 Juist pasiioxKe-
HUA MHOTOUJIEHOB HA MHOYKHMTENH, HA3LIBAIOT CROCOGOM ZpYnNupoEKu.

YnpaxHeHus
708. llpeacraBbTe B BHje IPOH3BEeHHS MHOIOUWJIEHOB BhIpaskeHHUe:
a) x(b+c¢)+ 3b+ 3c; B) p(c-d)+c—d;
6) y(a —c)+ ba — 5¢; r) a(p-q)+q-p.
709. PaznokuTe Ha MHOMKHTENM MHOIOUJIEH:
a) mx + my + 6x + 6y; r)y ax+ay - x - y;
6) 9x + ay + 9y + ax; n 1-bx—x+b;
B) Ta — Tb + an — bn; e) xy + 2y — 2x — 4.
710. PaziokuTe Ha MHOMCHTENH MHOIOUJICH:
a) ab — 8a — bx + 8x; B) ax — y + X — ay;
6) ax — b+ bx - a; r) ax — 2bx + ay — 2by.
711. Paznoxkure HA MHOMHTENN MHOIOUJIEH:
a) ¥+ x24+x+ 1 n) a? - ab — 8a + 8b;
6) Y-y -y?+1; e) ab - 3b + b* - 3a;
B) a'+ 2a® - a - 2; w) 11x — xy + 11y — x%
r) b® - 3bt - 22 + 6 3) kn — mn — n? + mk.
712. IlpescraBLTe B BHJIE TPOUBBECHUSI MHOTOUJICH:
a) mn — mk + xk — xn; B) 3m — mk + 3k — k%
6) x%+ Tx - ax - Ta; r) xk — xy — x% + yk.
713. Haiijure 3nauenne BhIpajkenus:
a) p’¢® + pq— q¢* - p® upu p= 0,5 u g =-0,5;
6) 3x% - 2% — 6x%y% + xy upn x = % Hy= 1
714. Yemy paBHO 3HAUCHHEe BhIPAXKEHHSI:
a) 2a +ac? - a% - 2cupua = léucz —1%;
6) x2y—y+xy’ —xnupn x=4 u y=0,25?
715. JlokaxkuTe TOXKIECTBO:

a) ax-y+x—-ay=(x-y)(a+ 1)
6) ax — 2by + ay — 2bx = (a — 2b)(x + y).
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716.

717.

718.

719.

720.

721.

IIpescrasbTe B BUJIe POU3BE/ICHHS:
a) ac? - ad + ¢ - ed - be? + bd;

6) ax® + ay®? - bx? - by’ + b - a;

B) an’? + cn? — ap + ap® — cp + cp*;
r) xy® - by? - ax + ab + y* - a.

PaanoskuTe Ha MHOKHTEIH MHOTOUJIOH:
a) X%y +x + xy® +y + 2xy + 2; 6) x2—xy+x— xy® + y® — 2

PasnomkuTe Ha MHOKHUTENH TPEXUJIeH:
a) x2+6x+5; 6) x2—x—-6; B) a?-ba+4; r) a?-6a - 16.

Uncno KopoB B cTajie Bo3pocyo Ha 60 roJioB, a B CBA3K ¢ YIYUIIeHH-
eM KOPMOBOM 6ashbl Y10 MOJIOKA OT OJIHOH KOPOBKI BO3POC B CpeJiHEM
¢ 12,8 n B enn o 15 1. CROJILKO KOPOB CTAJIO B €TaJle, CCIIH esKe-
JIHEBHO cTaJu nojyudaTthk Ha 1340 g monoka GoJikie, yeM paHbine?
Pemure ypaBnenue:

a) 4 —x(x+8)=11-x% 6) 4x(3x — 1) — 2x(6x + 8) = 5.
BaluIIuTe B BUJIe BHIPAXKEHUS:

a) KBaJipaT pPasHOCTH X H i;

0) cyMMy uMciia 3 ¥ NIpOM3BeJieHus a U b;

B) PasHoOCThL YMcsia 7 W YABOCHHOTO ITPOM3BEJICHHS a M b.

ChOPMYSIMPYATE MPABUIIO YMHOXEHUSI MHOTOWIEHA HA MHOTOUSIEH.
MpeacrtaebTe B BMAE MHOroYneHa nNpowusBefeHue MHOroueHoB
x—2y W xy+4.

Ha npumMepe MHorouneHa ab — 2b + 5a — 10 0O6bACHUTE, KaK BLIMONHA-
eTCql pazfioXeHWe MHOTO4YIeHa Ha MHOXWTENW CrocoO0oM rpyrnpOBKM.

,a.h'..ﬂ mex, Kmo xouem 3mnambe OojvuLe

npu
TOK.

BaM HeoJlHOKpaTHO NPHXOAHIIOCH BCTPRUATLCS €O CAYYASIMH, KOTIia

JICJICHHH OJIHOT0 HATYPAJBLHOIO YHCJA Ha JIpyroe nojiyqyaercsi ocTa-
Hanpumep, npu jieniennn unena 143 na 7 B yacTHoM nmoxydgaeres 20

H B ocTaTKe 3:

143 : 7= 20 (oct. 3),

NPUYEM OCTATOK 3 MeHbIIe JeJuTeNs.



Ecan uz 143 Boiuectsh 3, TO noJiyueHHas pasHOCThL GyleT JeJUThed

na 7:
143 - 3 =17 - 20.

B Tom ciiyuae, Korjia olHO HaTypaJibHOe UHMCJIO JIeJIMTCS Ha Jpyroe
0e3 ocTaTKa, YCJIOBUJIMCHL CUMTATH, UTO OCTATOK pPaBeH HYJIO.

BooGie uucyio r Ha3bIBATCS OCTATKOM OT JIRJICHUs HATYPAJIBLHOIO
qMCa @ Ha HATYPAJLHOe YHCN0 b, eClH BRINOJNHSIOTCS J(BA YCIOBUS:
a—-rpaeauress nabun 0<r<b.

Onpejiesiende OCTATKA, MPUHATOE JUISI HATYPAJILHBIX YHCeN, nepe-
HOCHTCSI HA cJyuaif, KOrjla JeJMMoe SABJISIeTCH I[eJLIM UMCIOM, a JIeJIu-
TeJb — HATYPaJIbHLIM UMCJIOM.

Ilenoe uMcno r HA3LIBAIOT OCTATKOM OT JIEJeHUs [EJIOro YMc-
Jia @ HA HATYPAJILHOE YHCIO b, eclii pasHocTh @ — r JICIHTCS
Ha b u 0<r<b.

O6o3nauyuB YacTHOe OT JieJieHusl @ — r Ha b GYKBOH ¢, TOJYUMM,

4yTO
a-r=bq.
Orcoja
a=bq+r,rne 0<r<b.
Hanpumep:
~13=5-(-3)+ 2, npuuém 0 < 2 < 5.

YacTtHoe oT jlesienus uncsa —13 Ha 5 paBHo —3, a ocTaToK paBeH 2.

Ilpn pemenuu 3ajjau IMHPOKoe NPHMEHeHHWe HAXOJUT cleaylliee
YTBePXKAeHHe:

JLinst m060oro NeJyioro YMesia @ i HaTYpaJibHoOro b CyIecTByer eJ(MHeT-
BeHHas! apa HeJbIX YMcell ¢ M r, TaKUX, yro a =bg+r, rie 0 <r<b.

B cripaBe/uiMBOCTH 9TOIO YTBEPMKJICHHSI MOMKHO YoeauThesl, o6paTHB-
IUCH K KOOPAMHATHON npsiMoit. IlyeTs Ha KOOPAIMHATHONW NPSIMOI OTMe-
ueHkl uucesa, kpatisie b (puc. 69). Oun pazéUBaIOT KOOPAMHATHYIO NPsi-
MYIO Ha OTPE3KH, KOHI[AMH KOTOPBIX SIBJISIIOTCS TOUKH ¢ KOOPJAHHATAMH
bg u b(q + 1), rae ¢ — nesoe yneno. JJIMHA KadJ0ro U3 9THX OTpe3-
KkoB paBHa b. IIpOH3BOJILHOE UMCJIO @ H300pa)kaeTcsi TOYKOH, KoTopas
K00 COBNAJIaeT ¢ JICBLIM KOHIIOM OTpe3Ka, OrpannyeHHOro TOUKaMH
¢ KoopAuHaTaMu bg M b(q + 1), 1H60 HAXOJMUTCS BHYTPH DTOTO OTPe3Ka.
B nepBom cayuae @ = bg, T. e. a =bg + 0, a Bo Bropom a = bq + r, rjue
0<r<b. Takum obpaszom, B JIOOOM cliyuae HaWJIeTcH eJIMHCTBeHHas
napa neJblx YMces g M r, Takasi, 4roa=bq +r, rjje 0 < r < b.

a
46 -3 -2 -b 0 b 2 36 4b x

Puc. 69
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Ha penenHu ¢ ocraTkoM OCHOBAaHBI pazJIMUuHble pazOHeHHUs] MHO-
JKECTBa IeJIbIX YMcesl Ha KJIACCHI, T. €. Ha I0JIMHOMKeCcTBa, He HMelolue
ODIHX DIEeMEHTOB.

Hanpumep, npH jleJiendd Yicia na 3 MOryT NmoJyduThest octaTku 0,
1 1 2. CooTBETCTBEHHO MHOMKECTBO IENBIX YHCENI MOXCHO PasGUThL Ha TPH
KJiacca:

MHOXeCTBO uHces BHAaA 3k,

MHOKECTBO uHces Bujia 3k + 1,

MHOIKeCTBO uHceln Bujaa 3k + 2,
rjie kR — 1menoe 4ucio.

AHAJIOTHUHO, UCXOJISI M3 OCTATKOB OT JleJIeHUs [eJIoro umciia Ha 5,
MHOXXeCTBO IeJIbIX YHCeJl MOXXHO paaﬁn’rb Ha IIATH KJaccoB:

MHOIKeCTBO uMcen Buja bk,

MHOMKECTBO ynees Buja bk + 1,

MHOKECTRO YHcen BHga bk + 2,

MHOKECTBO UHMCeN BHAa bk + 3,

MHOKECTBO UHces BUjia bk + 4,
rie kB — uesoe 4uco.

M puamep. JlokaxeM, 4TO eclid IeJikie Yucda @ ¥ b JJaloT NPH JIeNeHHI
HA 3 OJIMHAKOBBLIC OCTATKH, He paBHble HYJIO, TO uucno ab — 1 je-
JIMTCH Ha 3.

[To ycnoBuio uuena @ W & JIalOT NPH JICJICHUH Ha 3 OJIMHAKOBLIC
OCTATKH, He paBHBEIE HYJIO. 3HAUMT, W60 a =3k +1 n b=3p+1,
Mo a=3k+2 nb=3p+ 2, rie k u p — neiple uuca.
B nepsom M3 3TUX ClyuaeB MMeeM

ab-1=@Bk+1)@Bp+1)-1=9%p+3p+3k+1-1=

=9kp + 3p + 3k = 3(3kp + p + k).

Bo BTOpOM ciiyuae umeem

ab-1=@Bk+2)Bp+2)-1=9kp+6p+6k+4-1=

=9kp +6p + 6k + 3 =3(3kp + 2p + 2k + 1).

Takum o6pazoM, B Ka)XJIOM M3 pPacCMOTPEHHLIX cJiyuyaeB YHCJIO
ab — 1 penutcs Ha 3.

YnpaxHeHus

722. HaiiguTe yacTHOE W OCTATOK OT JleJICHHSI:
a) 138 Ha T; 6) —16 ua 3; B) -4 Ha 5.

723. Haifpure nauGosbinee [ejioe OTPHIATENLHOE YHCIO, KOTOpPoe NPH
Jesiedud Ha 11 paér ocrarok 1.

724. YkaskuTe Bee NeNLie YHeNa @, YAOBJIETBOPSIONIHE JBOHHOMY He-
paBeHeTBY —12 < @ < 12, KoTOpHIe IPH JleJIeHHH Ha 7 JalT ocTa-
TOK 3.



725.
726.
727.

728,

729,
730.
731.

732.

733.

734

735

736.

737.

Ykaxure HauGoJiblllee UYKCIO BOCKPECeHUH B rojy.

Ilpu penenuu nenoro uucyia m Ha 35 B ocraTke noayuuniu 15, Jle-
JIMTCS JIM uMesio m Ha 5?7 na 7?

Ilpu penenum HaTypaJLHOIO UHCJIAa @ HA HaTypaJbHOoe uucio b
B UACTHOM HIOJIYUMJIM C M B OCTaTKe d. MoryT nv Bce uucna a, b, ¢
U d GBITH HEUGTHRIMHA?

JlokaskuTe, UTO eclM Lesible uMcia a U b NpH JeJeHuy Ha 3 paiT
pasiinuHble OCTATKH (OTJIMUHBIe OT HYJIs), TO uHcsio ab + 1 jenurcs
Ha 3.

Bepno Jiu, uTo npu N00BIX LEJIBLIX 3HAUEHUAX a ¥ b npousBejieHue
ab(a + b)(a — b) nenures na 3?

Ilpu penenuu nesioro uucna a nHa 12 noayuaercs ocrator 5. Kakoi
OCTATOK MOJNYYATCS NPH JICJCHUU DTOI0 YHcTa Ha 47

OiHO M3 JBYX [EJBIX UHCeN NpPH JeleHuu Ha 9 jaér ocratok 7,
a Jipyroe J1laér ocratok 5. KakoW ocTaTok NMOJYUUTCS NPH JQIeHAH
Ha 9 WX npousBefienus?

Hajiinure nenoe uncio, KOTOpoe Kak NpH JIe)IeHUH Ha 5, TaK U 1IPH
Jleslenun Ha 7 Jaér octaTok 1, NPpHUYEM Neppoe YacTHoe Ha 4 6oJb-
e BTOpOro.

Jlokasxknre, uro npoussesienne n(2n + 1)(7n + 1) penwres na 6
npu Jo6OM HATYPAJILHOM 7.

AdononHuTencHble ynpaxHeHusa K rnaee |V

Haituyrest i Takue 1esible 3HAYCHUS X, [IPH KOTOPLIX 3HAUYeHHe
MHOTOWIeHa:

a) 2x? + 6x + 3 oKaWKeTCs] YETHLIM YHCIIOM;

6) x2 4 x + 2 oKkamKeTCHd HOUSTHBLIM UUCIOM?

PacniosiosxuTe wienbl MHorouwlena 3ax? — 6a’x + 8a? - x%:
a) 10 BO3PACTAION(MM CTeNeHAM IepeMeHHOH x;

6) nmo yoLIBalOIMM CTeleHsiM NepeMennon a.
[IpejicTaBLTe B BHJIe MHOTOWIeHAa:

a) (2x?2 +x+ 1) —(x? —x+ 7) — (4x% + 2x + 8);

6) (3a2—a+2)+(-3a%2+3a-1)-(a®-1);

B) 2a -3b+c—~(4a+Tb+c+3);

r) 2xy - i + (1 - xy) - (2% + xy).

YupocTuTe BhipaskeHue:

a) (1 - x+4x2 - 8x%) + (22 + x2 - 6x — 3) — (bx® + 8x2);
6) (0,5a — 0,66 + 5,5) — (-0,5a + 0,4b) + (1,3b — 4,5).
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738.

739.

740.

741.

742,

743.

744.

745.

746.

747.

Hokazkure, uro Beipaskenue A + B — C Tox)|leCTBeHHO paBHO BhIpa-
seHuio C - B - A, ecoin A=2x-1, B=3x+1 u C=5x.

Kakoit MHOrouJien HY:KHO BLIYECThH W3 MHorowiena y®— by + 1,
4yTo6L!I pAsHOCThL Gblja TOXM/IECTBEHHO paBHAa:

a) 0; 6) 5; B) y% r) 42—y + 7?

JlokaxcuTe, uTo npH JIOGOM 3HAYCHHH X PA3HOCTL MHOTOUJICHOB
3.4 13 (15 2 5 4_ 3_ 2 _3
14x 3 14x +5x+7 u 0,75x* - 0,125x% — 2,25x% + 0,4x 7

NPAHAMaeT NOJIOXKHTNbHOe 3HaAYeHWe.

JlokaskuTe, 4TO NP JIOGOM BHAYCHHHM @ CYMMa MHOPOWICHOR
1 3 2 2
1,6a* —1=a* - 34a®*—a? -1 n -12a%- 2a* +3%24°
3 5 3 5
IIPHHMMAET OTPHIaTeJIbHOe BHAUCHHE.

Banuce abe osHauaer uMcio, B KOTOpPOM @ COTeH, b JecsiTKoB
M € eIHHUI. JTO UYHCJIO MOXKHO npejcTaBHTL B BHJle MHOrouJeHa

abe = 100a + 10b + ¢.

Hanpumep, 845=100-8 + 10 - 4 + 5.

IIpescraBbTe B BUJIe MHOIOWICHA YHMCIIO:

a) xy; 6) yx; B) aOb; 1) abed.

IIpeacraBpTe B BHJe MHOrowieHa M YIPOCTHTE HOJYUMBIIYIOCS
CYMMY HJIM PasHoCTh:

a) abc + cba; ©6) abc +be;  B) abc—ba; ) abe - ac.
Hokaxxure, uto:

a) cyMMma uMces ab M ba KpaTHa cyMMe 4 U b;

6) pasHocTh uMces ab u ba kpatHa 9.

Pemure ypaBHenue:
a) (A-2x)+(bx-3)=(x-2) - (x + 3);
6) 5-3y-(4-2y)=y-8-(y-1)

3 1 1

1 1 1) _ (1,1 ).
9)7—1§a+(§a—5§)—2a+2 [2+2a),

r) -3,6 - (1,5x + 1) =-4x - 0,8 — (0,4x — 2).

HaiiguTe ueTsipe uMclia, NPONOPHHMOHANLHEIe uHcsaM 2, 4, 5 u 6,
eCcJIM PasHOCTh MEXMKIY CYMMOH JIBYX HOCHEJHHX M CYMMOH JIBYX
NepBLIX YHceN paBHa 4,8.

Econ K 3aiyMannoMy YMcly NPHIIKCATEL CIipaBa HYJbL H PesyJibTaT
BHIUECTH M3 unesna 143, TO NoJIYUHTCA YTPOeHHoe 3ajlyMaHHOe Unc-
sio. Kakoe umncno 610 3aymano?



748.

749.

750.

751.

752.

753.

754.

Eciyn g jassoMy uMcay npuMnucaTth cnpasa nudpy 9 u K noJyuen-
HOMY uMcay HpHOABUTH YJIBOGHHOE JIAHHOE UHMCJIo, TO cymMa Oyjer
pasra 633. Haiijare nannoe uncno.

K TpéxsznaunoMy uMciy cieBa npunucand mudpy 5 W M3 noiay-
YEHHOI'0 UeThIPEéX3HauHoro uucia Beiuan 3032. Ilonyuunace pas-
HOCTh, KOTOpas 00Jiblle TPEX3HauHOro uMcsa B 9 pas. Haljure sTo
TPEX3HAUHOE UMCIO.

Tpéxsnaunoe uncsio okanuuBaeTes: Ugpoi 7. Eciu oty nMdpy ne-
pPecTaBuTL Ha NepBoe MECTO, TO YHCHIO YBelnunTes na 324. Hainu-
Te BTO TPEX3HAUHOE UHCJIO.

IIpeoGpasyiiTe NpousBe/icHHe B MHOTOWJICH:
a) (x4 + Tx?y? — 5y%)(-0,2xy%);

6) (zﬂ R PSSR PSR I P ](-30bc3);
2 3 5

15y 1) o142p2).
B) (30(1 ab+7)( 21a%b®);

r) (0,5x°y"? — 6xy — 1)(—él-xy).

YipocTuTe BhIpaskeHue:

a) 5(dx? — 2x + 1) — 2(10x2 — 6x — 1);

6) 7(2y* - by - 3) - 4(3y* - 9y - b);

B) a(3b—1)—b(a—-3)- 2(ab— a + b);

r) x2(4 - y?) + y?(x? - 7) — dx(x - 3).

JlokaskuTe, 4T0 NPH JIOOLIX 3HAYCHHSIX NePeMeHHoN 3HaAYeHHe Bhi-
paskenusi:

a) 3(x2—x+1)—0,5x(4x — 6) ABNsETCS NOJONKUTEILHBIM UHCIIOM;

6) y(2 + y - ) - %(6 + 3y + 1,54%) ABnsieTcsi oTpUIATENBLHBIM
YHCIIOM.
Pemure ypaBHeHHe:

5 2)l_3-= _ 1)
a) .)(y+3] 3-4[3y 2).

6) T2y -2)-2@By - 3,5)=9;

B) 21,6(dx - 1)+ 8(12,5 - 9x) = 82;

r)y 12,5(3x - 1) + 132,4 = (2,8 - 4x) - 0,5;
B3x+6 Tx-14 x+1

) 2 3 9 = 0;
e) l—6x_2x+19=23-2x
2 12 3
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755.

756.
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758.

759.

760.

761.

762.

763.

JIBa cocyjia ObIJIM HAIIOJIHEHBLI PACTBOPAMH COJIM, [IPHUYEM BO BTO-
POM coCyJie COAepIKaNoch Ha 2 KI GoJibllle pacTBOpa, YeM B [IePBOM.
Konnenrpanusi conu B nepsoM pacrBope cocraisuia 10%, a Bo
sropoM — 30% . Iloesie Toro KaKk pacTBOpHLI CJAMIN B TPeTHIT cocy/l,
HOJIYYHJIN HOBBIH PAcTBOP, KOHIEHTPAIUS CONWA B KOTOPOM OKAa3a-
nack paBHOH 25% . CRONBKO pacTBOpa OLLIO B IIEPBOM cocyjie mep-
BOHAYaJILHO?

B nepsyio Gpurasy nNpuBessid pacrBopa nemenTa Ha 50 kr Menbine,
yem Bo BTOpylo. Kasuiii ywac paGoTsl neppas 6purajia pacxojionajia
150 kr pacrBopa, a Bropasi — 200 kr. Yepes 3 u paGoTul B nepBoi
6purajie ocranock pactBopa B 1,5 pasza OoJsiblie, ueM BO BTOPOW.
CKOJIbKO pacTBOpa IPHBE3JIH B KaskAyio 6purajgy?

Paccrosinue mesiety npucranssmu M v N pasno 162 km. Or npucra-
o M oTomén Tenynoxoj ¢o ckopoeThio 45 kM/u. Yepes 45 Mmun ot
npucTadn N HaBCTpeuy eMy OTOINEN JPYroi TeIioXoj], CKOPOCTh
koroporo 36 kM/u. Yepes cKOJILKO YacoB HOCJe OTIPAaBJIeHUs 1lep-
BOI'O TEIJIOXO/la OHH BCTpeTsTCs?

OT npucTand A OTOIEN TenyoxXo) ¢o ckopocThio 40 km/u. Yepes
1 &
II 9 BCJEJl 32 HUM OTOIEN JIPYroi TemioXoji €O CKOPOCTHIO

60 kM/u. Yepes CKONBLKO YacoB IIOCJIe CBOEro OTIpaBJeHUs W Ha
KAaKOM PACCTOSIHMH OT A BTOPOH TeIJIOXOJ| IOTOHHUT IepBLIi?

M3 ropojia A B ropoji B oiHOBpeMeHHO OTIIPABISIOTCS J{Ba aBTOOY-
ca. (‘uopoc'n. oinoro U3 NUx Ha 10 KM/4 GoJILIIe CKOPOCTH JIPYIo-

0. Yepes 3 4 OJIHH awrooyc npHImén B B, a Jpyroi maxojuiics
ot B Ha pacc'rosnnu pannom pacc'ronnns mMexay A u B. Haiijgu-

Te CKOPOCTH aBToOyCOB M pacc'rosmue or A jio B.

W3 A B B ojnoBpeMenno BLieXaJid JiBa MoTonukinucra. CKopocTh
ojiHoro M3 HuUx B 1,5 pasa Gosibiie cKopocTH apyroro. MoTounuk-
JIMCT, KOTOPLII NepBLIM NpHOLLI B B, cpasy ke oTnpaBuJicsi o6par-
Ho. Jlpyroro MOTOLMKJIMCTA OH BCTpeTHJ uepes 2 u 24 MUH nocie
Belessia U3 A. Paccrosinne mesyty A v B pasro 120 km. Haiipure
CKOPOCTH MOTOIIHKJIMCTOB M PACCTOSIHHE OT MecTa BeTpeuw Jio B.

3a 4 u KaTep NPOXOAMUT IO TeUEHHIO paccTosinue, B 2,4 paza 60Jb-
mee, yem 3a 2 4 npoTus Teuenus. Kakosa ckopocTh kaTepa B ¢TOH-
yel Bojie, ecAu cropocTh Teuenust 1,5 km/u?

3a 6 y KaTep NPOXOJHUT Mo TeuenHio na 20 KM MeHbIne, yem 3a 10 u
npoTus Teuenusi. KakoBa CKOPOCTEL TeUEHHS, €CIIH CKOPOCThL KaTe-
pa B cTosiued Boje 15 km/u?

KoonepaTup HaMeTHN H3rOTOBHTHL NAPTHIO MYKCKHX COpPOYeK 3a
8 nueit. Brinyekas B Jiens na 10 copouex Gonplle, YeM Ipeanosna-
rajioch, OH BBIIOJIHWJI IJIAH 3a OJHH JIeHL 10 cpoka. CKOJILKO COpo-
YyeK B JIEHL JIOJI3KeH OBLI BHIIYCKAThL KOONepaTus?
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771.

772.]
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774.
775.

Ha ssiesatop nocrynuno 1400 T nmenunel AByx copros. Ilpu obpa-
00TKe HIIeHMILI OJHOrO copTa OKazanoch 2% OTXOJ0B, a JAPYroro
copra — 3% orxonoB. Yneroi mmenHubl nojgyuwsiock 1364 1.
CKROJILKO TINCHHIBI KAXKJIOT0 COPTA MOCTYNHIO HA SJIeBATOP?

Bpuraja npennonarana youpars 80 ra nireHHIE B IeHb, YTOOLI 3a-
KOHUYMTL paboTy B HaMeUeHHBLIH elo cpoKk. PakTUUECKH B JIeHb OHA
youpasia Ha 10 ra GoJibilie, ¥ IO9TOMY 3a OJMH JIeHL JIO CPOKa eH
octajock yopath 30 ra. CKOJILKO IeKTapoB IIIeHHIELI JIOJKHA
6n1a yoparn, Opuraja?

B Bosnuiii pactBop conn Maccoi 480 r jobasunu 20 r conu. B pe-
3yJILTATE KOHIIEHTPAIMS pacTBopa nosbicuiack Ha 3,75% . CKoJib-
KO cosiy GbUIO B PACTBOPE NepBOHAYAJILHO?

Paznoskure Ha MHOMKHTENH: '

a) a®® - a'® + a¥% B) a'® - a® - af;

6) b0 + b*0 — b r) b4+ %0 4 10,

Jlokaxkure, urto:

a) 7' 4 T jenures na 50;

6) 53! — 52 jenmrest wa 100;

B) 259 + 517 penurcs na 30;

r) 2710 — 914 jenuresa na 24;

q) 1213 — 1212 4 121 jenures na 7 v na 19;

e) 11% - 118 + 117 genwresa na 3 u wa 37.

Paznoxure HA MHOMHTEJHU:

a) (a - 3b)(a + 2b) + ba(a + 2b);

0) (x + 8y)(2x — 5b) — 8y (2x — Hb);

B) 7a?(a — x) + (6a% — ax)(x — a);

r) 116%(3b - y) — (6y — 3b%)(y — 3b).

Hajiure snadenne BLIPAsKEHUs:

a) bex + ¢ npu x= 0,17, ¢ = 1,15;

6) 4a®— ab upu a = 1,47, b= 5,78.

Pemure ypaBuenue:

a) 1,2x2 + x =0; B) 0,5x2 — x=0; n) 1,6x2 = 3x;

6) 1,6x + x2=0; r) 5x? = x; e) x = x2

BrigecuTe 3a CKOOKH UMCIOBOH MHOMHTENb:

a) (3a + 6)% B) (7x + Ty)% n) (5g — 30)%

6) (1206 — 4)% r) (-3p + 6)%; e) (2a - 8)L.

JlogaxcuTe, 4TO 3HAUCHHE BLIPASKCHUN a® — a KPaTHO 2 pH JIoGoM
HeJIoM d.

JlokaskuTe, UTO ecJM K 1eJIOMY UMCHy pHOaBUTL ero Kpajpar, To
noJiyueHHasg cyMMma OYeT YSTHBLIM UHCIOM.

JlokaxkuTe, uTO pasHOCThL uuces abc u cba, rue a # 0, ¢ # 0, Kpar-
Ha 11.
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776.

777.

778.

779.

780.

781.

782.

783.

784.

JlokaxkuTre, uTo:

a) cyMMma Tpéx noclye/loBaTeNbHLIX cTeleneil uucna 2 ¢ narypaib-
HEIMM MOKAasaTeJsiMH Jlesutest na 14;

0) cyMMa JIBYX MOCIHe/IOBATCILHLIX CTeneHeld uyucna 5 ¢ HaTypasib-
HEIMHM I[IOKa3aTelsIMH jlenuTes Ha 30.

JlokaxkuTe, YTO BLIPAYKEHHE TOIKCCTBEHHO PABHO HEKOTOPOMY JIBY-
uieny:

a) (x+y)(x? - xy + y?); B) (a + b)(a® - a®b + ab® - b3);

0) (x - y)(x% + xy + y2); r) (a — b)(a® + a?b + ab? + b3).
Yupocrure:

a) (@ - N(a + 2) - (2a - 1)(a - 14);

6) (2 - b)(1 + 26) + (1 + b) (b3 — 3b);

B) 2x% — (x - 2y)(2x + y);

r) (m - 3n)(m + 2n) -~ m(m — n);

n) (a—2b)(b + 4a) — Tb(a + b);

e) (p - q)(p + 39) - (p* + 3¢).

Hokaxure, uTo Bhipaxkenue (y + 8)(y — 7) - 4(0,25y — 16) npmu
JIIOGOM 3HAUEHHHU Yy [IPHHUMAET [OJIOMKUTeJILHbIe 3HAUCHHS .
JlokaXkuTe, UTO 3HAUCHUE BhIPAsKeHMs:

a) (3% — 31)(3% + 32) nennresa na 24;

6) (210 + 2%)(2% — 2%) nenwmtes nHa 60;

B) (163 — 8%)(4° + 2%) nenurcs na 63;

r) (1252 + 252)(52 - 1) genures na 39.

VipocTuTe BLIpasKeHHe W HAWUTe ero 3HaYeHHe NPH YKABAHHEIX
3HAUCHHAX MepeMeHHBIX:

a) 12637 + (x — By)(x? + 25y% + bxy) upu x= -3, y=-2;

06) m?+ n® — (m?2—-2mn — n?)(m — n) npp m = -3, n= 4.
JlokaXkuTe, UTO 3HAYCHHS BLIPAKEHHS HE 3aBHUCAT OT 3HAYCHHSA Te-
peMeHHOI:

a) (a - 3)(a® - 8a + 5) — (a — 8)(a® - 3a + 5);

0) (x2-3x+2)(2x + 5) — (222 + Tx + 17)(x — 4);

B) (b2 + 4b — 5)(b — 2) + (3 — b)(b2 + 5b + 2).

Jokaskure, uTO:

a) cyMMa ISTH Iocje/loBaTelbHEIX HATYPAJLHEIX YHCeJ KpaTHa 5;
0) cyMMa YeThIpéx nocheJlopaTelbHbiX HeYETHRIX YHceNl KpaTHa 8.
HaiiuTe yeTnipe NOCHEJOBATENLHLIX HATYPAJLHBIX YHCNA, CCIIH

H3BECTHO, YTO NpoH3BejleHHe IepPBLIX JIBYX M3 9THX uHce)l Ha 38
MeHBIIe ITPpOU3BeJleHHs JIBYX ClelVIOInuX.



785.

786.

787.

788.

789.

790.

791.

792,

793.

Jlokaxkure, uro:

a) NpoM3BeJleHHe JIBYX CPeJlHHX H3 4YeThIPpEX MociefloBaTelbHBIX
HeJILIX YHcesl Ha 2 Gosibine NMPOU3BeIeHUsT KpaHUX duces;

0) KBaJIpaT cpejliero U3 TPEX NMocJe/loBATeNLHBIX HeUETHRIX YHCe
Ha 4 GoJikllle NPOMU3BE/IEHHUS JIBYX KPAMHUX UMCel.

CropoHa KBajipaTta Ha 2 ¢M GoJiblle OjIHOM K3 CTOPOH NPSIMOYIOJiL-
HMKa M Ha 5 cM MeHbIne japyroi. HaijauTe miomajs KBajparta,
eCJIH M3BECTHO, UTO oHa Ha b0 cM? MeHbIle IIOIAM IIPSIMOYTOJIb-
HHMKa.

Ecyiv JUIMny NpsiMoyroJibHuKa YMeHLIIUTEL Ha 4 ¢M, & MUPUHIY yBe-
JIMUUTL Ha 5 €M, TO HMOJIYUHTCS xna,upa'r. JI0MajbL KOToporo 60Jib-
e IioIaju npaMoyroabanka nHa 40 cm?. Haligure miomaas nps-
MOYTIOJILHHKA.

Ilepumerp npsimoyronbnuka paped 36 m. Ecnm ero juimay ypenwu-
uuth Ha 1 M, a IUHPHHY YBeJIMUHTE HA 2 M, TO ero mIoIAAL yBeJIu-
gures na 30 M2, OnpejiesinTe IWIOMALL NEPROHAYAILHOIO NPAMO-
VIONLHMKA.

ITepumerp npsaMoyroabarka pasen 30 cm. Eciiv ero Juinny yMeHnb-
HIUTE HA 3 CM, & IMUPHIY YBeNHUHTE Ha 5 ¢M, TO mIomA/ L NPsSAMO-
VroJIbHHKa YMeHBLIIHTCst Ha 8 cm2. Hamlwre IJIOajlh NepPBOHA-
YAJILHOTO MPSIMOYTOJIbHHKA.

HajijnTe 3HAUEHHE BBIPAYKEHUS:

a) a2+ ab-Ta—Th upu a = 6,6, b = 0,4;
6) x2—xy—4x + 4y npu x = 0,5, y = 2,5;
B) 5a’-bax - Ta+Txupu a=4, x =-3;

r) xb—xc+3c—-3bnupu x=2, b=12,5, ¢ = 8,3;

n) ay —ax — 2x + 2y npn a = -2, x = 9,1, y = -6,4;

e) 3ax — 4by — day +3bx npn a=3, b=-13, x =-1, y =-2.

Pasinokute HA MHOMKHTENM MHOIOUJNEH:

a) a® - 2a% + 2a — 4; 1) a?b — b2c + a’c - be

6) x3— 12+ 6x2 - 2x; e) 2x% + xy? — 2x% — i

B) ¢t — 2¢? + ¢* — 2c; k) 16ab? — 10c?® + 32ac? — 5bc;
r) -8 -yt +yt + 3) 6a® - 21a%b + 2ab® - TH5.

IlpejsicraBbTe B BHjIe HPOU3BEJICHUA:

a) ma — mb + na — nb + pa - pb;

0) ax — bx — cx + ay — by — cy;

B) X2+ ax® -y - ay + cx? - cy;

r) ax?+ 2y — bx? + ay + 2x2 - by.

PazjiosknTe HA MHOMKHTENIH MHOTOUWICH:

a) x2 - 10x + 24; B) x?+8x+T; n) x2+x-12;
6) x% - 13x + 40; r) x? 4+ 15x + 54; e) x? - 2x - 35.
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794.

795.

796.

797.

798.

Jlokaxkure, uTo:
a) a(x +6)+ x(x - 3a)=9 npu x = 2a - 3;
6) x(x—-3a)+a(a+x)+4=13 upn x=a + 3.
JloKasHTe TOMICCTBO:
a) W+ - =y + Dy - 1)
6) (a* + 3a)(a® + 3a +2)=a(a + 1)(a + 2)(a + 3);
B) (a2 + ab + b2)(a? - ab + b?) = a* + a%b® + b
r) (et—c2+D(et+c2+1)=c3+e1 + 1.
IIpyr KaKkOM 3HAYCHWH d NPOU3BEJCHHE
(x% + 4x2 — 17x + 41)(x + a)
TOMCJICCTBEHHO PABHO MHOTOWICHY, He cojiepsicameMy x5?

JloxkaxkuTre, uto ecnu b + ¢ = 10, To

(10a + b)(10a + ¢) = 100a(a + 1) + be.
BocnonbzoBaBIIKch 9TOH (DOPMYJIOH, BRIUMCIHTE:
a) 23 - 2T, 6) 12 - 48; B) 59 - 51; r) 84 - 86.
Jloxkazkure, uTO:
a) ecnu ab+e2=0,10 (@+c)b+c)+(a—-e)yb-c)=0;
6) eecnua+b=9,10(a+1)(b+1)—(a—-1)(b-1)=18.



(a+b)*=a?+2ab+b?
(a-b)*=a?-2ab+P*

B aroil rnase Bbl y3HaeTe 06 WHTEPECHLIX TOXJeCTBaX, C MNOMOLILIO
KOTOPbLIX MPOLLE BLINOJIHATL MPEOOPa30BaHUSl PA3SIMUHLIX BbIPAXEHWIA.
AU TOXAeCTBA MOJIYYUNU chielmanbHoe HasBaHue — (opPMyNbl COKpa-
WEHHOTO YMHOXEHUS. OHW LUIMPOKO WUCTIONL3YIOTCA NS NpecTaBieHus
UENOro BLIPAXEHUS B BUAE MHOTOUNEHA U Pa3fiOXEHUsi MHOTOUNEHOB Ha
MHOXUTENIW. B CTaplmx Knaccax Bbl HayuyuTeCh NPUMEHATL MX B NPeod-
pagoBaHusix 00Jsiee C/OXHLIX BLIPAXeHUR. 3asepluaer rnasy naparpad,
B KOTOPOM HaxO[sT MPpUMeHeHUe BCe W3ydYeHHbIe npasuia npeodpasosa-
HUS BbipaXeHnit. Bbl HAYYMTECH NPUBOAUTL MHOMOUIEH C OJIHOR nepe-
MEHHON K BUAY, YIOOHOMY A1 HAXOX/AEHUSl ero 3HaueHWsi C MOMOLLBIO
KanbKynaTopa.

KBAOPAT CYMMBbI U KBAOPAT PABHOCTHU

IIpu yMHOMKEHMH MHOrOWJIeHA HA MHOIOWJIeH KaXKJIbli UJIeH OJ[HOTO
MHOTOUWJIeHA YMHOMKAIOT Ha Kas bl wieH Jpyroro. OfHaKO B HEKOTOPBIX
cJIydasix YMHOMEHHe MHOTOUWICHOB MOMKHO BBRINOJHHTE KOPOYe, BOCIOJb-
30BaBIIHCL POPMYNAMU COKPAULENNOZ0 YMHONCCHLUS.

Bosseném B kBasipat cymmy a + b. Jluist 5Toro npejictaBuM BLIpake-
aue (a +b)® B Buje npouszBenenusi (a + b)(a + b) ¥ BHINONHHM YMHO-
JKeHue:

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

BHAUMT,
(a +b)2=a?+ 2ab + b*. 1)
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Toxpectso (1) HABLIBAKT POPMYLOIL KEAOPAMA CYMMbL. ITA POPMY-
Jla [103BOJISIET NPolle BLINOJHATL BO3BeJleHHe B KBAaJIPAT CYMMBI JIIOOLIX
JIBYX BRIDAXKeHHIA:

KBaJ[paT CYMMEI JIBYX BRIDAXKeHHIH paBeH KBaJpaTy IepBoro Bhl-
paskenusi IUIOC YJIBOCHHOE NPOUBBEJICHHE TEepBOro M BTOPOIo
BHIPa’KEHHMH IJII0C KBAJPAT BTOPOTrO BEIPAMKEHHS.

B ¢«Hauanax» EBknujia cnpase/UiHBOCTH
s paBeHCTBA

(a + b)? = a® + 2ab + b?
TIPH MOJIOMUTEILHLIX BHAYCHHSIX @ W b JIoKa-

3aHAa TeOMETPHUYECKH ¢ MOMOIILI0 uepTreska,
NpHBEIEHHOrO Ha pucynke 70.

5 Bozgejém B KBajipaT pasHocThL @ — b, 1o-
JYIUM
(a-byY=(@a-b)y(a-b)=a’>-ab-ab +b*=

a b =a? - 2ab + b2.
3Hauur,
Puc. 70 (a-b)’=a?-2ab + b2 (2)

ToxpaectBo (2) HazbiBalOT popmynoit keadpama pasznocmu. OHa 10-
3BOJISIeT MPOINEe BOBBOJAUTL B KBaJ[paT pasHOCThL JIOOBLIX JBYX BhIpa-
SKeHMN:

KBaJIpaT PasHOCTH JIBYX BRIPAXKeHWil paBeH KBAJ[PATy MEPBOTO
BLIDAXKCHHSI MHHYC Y/IBOCHHOE ITPON3BEJIeH’e NePROTO W BTOPO-
ro BEIDaXKEHHil IUIOC KBaJPAT BTOPOTO BRIPAYKEHHSI.

3aMeTHM, UTO TOMJCCTBO (2) MOMHO NOJYYHTL M3 ToxNlecTBa (1),
€eCJIH NMPeJICTABATL PasHocThL @ — b B BHJIC CYMMEI @ + (—b):

(@a-b?=(a+ () =a?+2a(-b)+ (-b)?=a? - 2ab + b2,

IIpuBeém npuMepsl NpUMeHeHust GOPMYJI KBajipaTa CYMMEI H KBaJl-
pata pazsHocTH.

IIpamep 1. Bospeném B KBajpar cymmy 8x + 3.
[To opmysie KBajipaTa CYMMBI OJYUYUM
Bx+3P2=(8x2+2-8x-3+3%2=64x2+48x + 9.
IIpumep 2. Bosseném B kBajipaT pasnocTh 10x — y.
Bocronb3oBaBIiuch TOMACCTBOM (2), MOJIyIUM
(10x — y)? = (10x)? — 2 - 10x - y + y* = 100x?% — 20xy + y*.



HDpumep 3. [IpepcraBum B Bujle MHOrowJeHa Beipakenne (-5a — 4)%
Buipaskenue (-5a — 4)2 TosiciecTBeN O paBio Beipasxkenuio (5a + 4)2.
JlecTBMTENILHO, NPH JIIOOOM a 3HAUCHMSIMM BhIpaKeHui —Ha — 4
U 5a + 4 ABIAIOTCS NPOTHBOINOJNOMKHBIE UKCNa, 4 KBaJ[PATHI IIPOTH-
BOIIOJIOMKHBIX uKces paBHbl. Ilonyuaem

(-5a — 4)% = (ba + 4)? = 2542 + 40a + 16.

Mpumep 4. Yupoctum Bripaskenue 2x (3 + 8x) — (4x — 0,5)%
2x(3 + 8x) — (4x — 0,5)2 = 6x + 16x2 — (16x? — 4x + 0,25) =
=6x + 16x2 - 16x2 + 4x - 0,25 = 10x - 0,25.
Buasi (popMyNLI KBaJIpaTa CYMMBEI M KBaJipaTa pasHOCTH, HETPYIHO
BBLIBECTH (popMyJibl KyGa cyMMbl U KyOa pasHoctu. Mmeem
(@ +b)®=(a+b)(a+b)=(a%+ 2ab+b%(a+b)=
= a® + 2a’b + ab? + a’b + 2ab’ + b* = a® + 3a’b + 3ab® + b*.
CrnenoBarenbHo,
(a +b)} = a® + 3a% + 3ab? + b>. 3)
TosxnecTBo (3) HASLIBAIOT POPMYNOL KYOA CYMMbL.

Ky6 cymMMBI IBYX BHIpasKeHMii paBeH KyOy IepBOro BEIPa>KeHHS
IJIIOC YTPOGHHOE NPOU3BejIeHHe KBajJipaTa [1epBoro BhIpaskKeHUs
H BTOPOro IUNOC YTPOSHHOE TPOH3BE/IeHAE NIePBOTO BhIPASKeHHS
M KBaJ[paTa BTOPOTO IUTIOC KY0 BTOPOro BHIPAMNKEHMS.

AHAJIOrMYHO MOMKHO HOJIYYHTH, UTO
(a — b)? = a® — 3a?b + 3ab? — b3, 4)
TosxpecTo (4) HA3LIBAKT POpMYL0IL Kyba pasznocmu.

Ky0 pasnocTH ABYX BhIpa)KeHHH paBeH KyOy IepBOro BIpaj)e-
HHA MHHYC YTPOCGHHOe NPOM3BE/ICHHE KBajJpaTa NnepBoro Bhipa-
SKCHMSI ¥ BTOPOTO IUTIOC YTPOEHHoe NPOH3Be/IcH|e IepBOro Bhi-
pa)keHMsi M KBaJipaTa BTOPOrO MHHYC Ky0 BTOPOro BhIpa>KeHHs.

EBK/IM[ — ApeBHerpeyeckuii MatemaTuK, XWBLUWIA Ha
pybexe IV—IIl BB. 10 H. 9., aBTOp 3HAMEHWUTOro Tpakra-
Ta «Hayana», NOCBSAWEHHOTO ANEeMEeHTapHOR reoMeTpun,
TeOpUU uuces. OKasan orpomMHoe BAUSIHUE HA pasBuTUe
MaTeMaTUKu.
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BaMeTUM, UTO TOMJECTBO (4) MOMCHO HOJYUHUTHL M3 TOMAecTBa (3),
€CJIM pasHoCTh @ — b 1Ipe/iICTaBUTL B BUJIE CYMMBI d -+ (=b).

IIpumep 5. Boseném B Ky6 cymmy 2x + 3.
Nmeem
(2x +3)P=(2x) +3(2x)2-3+3-2x-32+3%=
= 8x% + 36x% + 5dx + 27.

IIpumep 6. BossejiéM B KyD pasHoCTh 3X —
Mmeem
(3x — 0)2 = (3x)" 3(Bx)y-5+3-3x-5%-
Tx3 — 135x2 + 225x — 125.

(%)

YnpaxHeHus
=~
799. IlpejcraBbTe B BHJIe MHOI'OWJIEHA:
a) (x+y)% e) (9-y)%
6) (p - 9)% x*) (@ + 12)% b
B) (b + 3)% 3) (15 — x)%
r) (10 - e)% H) (b - 0,5)%
n (¥ - 9% k) (0,3 — m)2
800. IlpeoOpa3syiiTe B MHOMOWIeH:
a) (m + n)% n (a— 25)% b
6) (c —d)% e) (40 + b)% £
i 9 )2
B) (x+9)% x) (0,2 - x)% Fias. 4

r) (8 -a)s 3) (k- 0,5)%

801. C nomouipio pucynka 71 pazbscHUTe 'eOMeTPHYCCKHE CMBIC (op-
Myabl (@ — b)? = a — 2ab + b2 1A NONOKUTENLHEIX d U b, YOBIe-
TBOPSIOIMX YCJIOBHIO @ > b.

802. IlpoBepnTe, UTO paBeHCTBO
i+ 22+ +92=n-12+n+52+(n+ 72+ 10
pepHo NpH n = 3. [lokaxkHTe, UTO HTO PABEHCTBO BEPHO IPH JIIO-

oom n.

803. IlpeotGpasyiiTe BhIpaskenHe B MHOIOYJIGH:
a) (2x + 3)% r) (by — 4x)% k) (0,3x — 0,5a)%;
0) (Ty — 6)% ) [50 += b] 3) (10¢ + 0,1y)2

2
B) (10 + 8k)% e) [%m — 2n) ;



805.

810.

811.

812.

813.

814.

. IlpeoGpazyitiTe B MHOrOUJIeH:

2
a) (7 - 8b)% n) [%x-3y]; 0 (0,1m + 5ny%

2
6) (0,6 + 2x)% r) [40 + %b) 3 e) (12a - 0,3¢)%.

IIpeo6pasyiiTe B MHOIOUJIeH:
a) (—x + 5)% 0) (-2 - 2)% B) (—n + 4)% r) (-m - 10)2

. U3 suipaxenwuii (y — x)?, (y + x)%, (-y + )%, (-=x + y)?, (-x - y)? BHI-

fepuTe Te, KOTOPLIE TOMKJIECTBEHHO PABHBLI BhIPAXKeHHIO:
a) (x+y)% 6) (x - y)>.

. JlokaskuTe TOMKIAeCTBO:

a) (a-b)2=(-ay 6) (—a — b)2 = (a + b)>.

. IlpepcraBeTe B BHJIe MHOI'OUJIEHA KBaJpAT JIByUJIeHa:

a) (—9a + 4b)%; B) (-0,8x — 0,5b)%; ) (0,08a — 50b)%;
2
6) (-11x-Ty)% 1) (—1 % p+ Gq] : ¢) (~0,5x — 60y)>.

. IlpeoGpazyitiTe B MHOrOUJIeH:

a) (-3a + 10b)%; B) (8x - 0,3y)22; n (-0,2p — 109)%
6) (-6m — n)? 1) (50 + 1_15b] 5 e) (0,8x - 0,1y)%

Ucnoneayss (opMyJy KBajpaTa CyMMbLI WM (DOPMYJY KBajpaTa
Pa3sHOCTH, BHIYHCIUTE:

a) (100 + 1)% B) 61% n) 999% k) 9,92

6) (100 — 1)% r) 199% e) 702% 3) 10,22,
BrinmoanuTe BosBefienne B KBaJpaT:

a) (¥ -5%  6) (T-¥)% B (a+bY% 1) (-3p+ ¢
IIpeoGpasyiiTe B MHOTOUJICH: 9

a) (a? - 3a)% B) (c% - 0,7¢%)% ) (1 %a‘ + 8a2) 3

2
6) (%x"‘ + sx] : r) (4% - 0,552%  e) (0,6b — 60b2)2.

IlpescTaBbTe B BHjle MHOrOWIeHa:

a) (a?-2b)%  0) (2°+3yY)% ) (Ta® + 12a)% 1) (15x - x8)2
BaMeHHTe 3HAK * OJIHOWIEHOM TAK, YTOOLI NOJIYUHBIIIEECS PABEHCT-
BO OBLLJIO TOMKJIECTBOM:

a) (++2b)%=a?+ dab+ 4b%; r) (- 9¢)?=36a'— 108a%¢ + 81¢%;
6) (3x+*)2=9x2 + 6ax + a% n) (by +*)?=25y%+ 423y + 0,16x5;
B) (* —2m):=100—40m +4m?; e) (3a +2,5b)*=9a? + 6,25b% + *.
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815. YunpocruTe BhIpajkeHue:
a) (12a-1)*-1; B) 121 -(11-92)%  n) 2+49-(b-T7)%
0) (2a+6b)>—24ab; r) a’?—(ab-"T)% e) a'-81-(a’+9)%.
816. IlpejcraspTe B BHJ(@ MHOTIOUWJICHA:
a) 18a + (a — 9)% B) 4x2 - (2x - 3)%;
6) (5x — 1)% - 25x2 r) (a + 2b)* — 462,
817. YupocTuTe BLIpaXkeHue:
a) (x - 3)% + x(x + 9); r) (b-472+ (b -1)(2-b);
0) (2a + 5)2 - 5(4a + b); N (@a+3)5—-a)—(a-1)3%
B) 9b(b - 1) — (3b + 2)% e) (5+2y)(y—3)—(5-2y)

818. YnpocTuTe BRIpaskenue ¥ HaWJHTe ero snavyeHue:
a) (x — 10)2 — x(x + 80) npu x = 0,97;
6) (2x + 9)2 — x(4x + 31) npn x = -16,2;
B) (2x + 0,5)%2 — (2x - 0,5)% npu x = -3,5;
r) (0,1x - 8)2 + (0,1x + 8)? nupu x =-10.

819. PemMTe ypaBHeHHe:
a) (x-6)’ —x(x +8)=2; B) y(y-1)-(y-57=2;
0) 9x(x +6) - Bx + 1)2=1; r) 16y(2 - y) + (4y — 5)%2 = 0.
820. HaiignTe Kopenh ypaBHEHMSI:
a) (x-5P2-x2=3; B) 9x% -1 - (3x - 2)>=0;
0) (2y + 1)2— 4y = 5; r) x+(5x+ 2% =25(1 + x?).
821. IlpejcraBbTe B BHJIe MHOIOWJIeHA BHIpaXkeHHe:
a) T(da - 1)% r) 3(a - 1)+ 8a;
0) -3(5y — x)% ) 9¢2 -4 +6(c - 2)%
2
B) —10(%b+ 2] ;) 10ab - 4(2a - b)? + 6b2.
822. llpeoGpasyiiTe B MHOI'OYJICH BhIpaXKeHHe:
a) 5(3a + 7)% B) —3(2 — x)%2 - 10x;
6) —6(4 - b)%; r) 12a® - 4(1 - 2a)® + 8.
823. IlpejcraBpTe B BHJI¢ MHOTOWJICHA:
a) a(a + 9b)% B) (a + 2)(a — 1)%
0) 6x(x? + bx)?; r) (x - 4)(x + 2)2
824. Jloka)kuTe TOXKIECTBO:
a) (a + b)? + (a - b)? = 2(a? + b2);
6) (a + b)? — (a — b)? = 4ab;
B) a? + b% = (a + b)? — 2ab;
r) (a + b)?2 - 2b(a + b) = a? - b2
825. Jloxraxure Toxaecrpo Jlnwodanra (111 B.):
(a? + b?)(c? + d?) = (ac + bd)? + (ad — bc)?.
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826. IlpM KakKoM 3HAUCHHH X:
a) kBajipar JByusiena x + 1 ga 120 Gosblne kBaj(paTa AByuJieHa x — 3;
6) kBajpat JiBywiena 2x + 10 B 4 pasa Goxnbilie KBajipaTa JIBydJiena
x - 5?

827. llonbaysick opmylioifi Kyba cyMMbl, lpeodpasyiiTe B MHOIouJieH
BeIpaskenme: a) (a + 2)% 6) (2x +y)%; B) (a + 3b)°.

828. Iloneaysich opmyioii Kyba pasHoOCTH, npeoﬁpaayu're B MHOT'OUJIEH
Beipaskenue: a) (b —4)% 6) (1 - Zc) B) (2a - 3)%.

829. VnpocTuTe Bhipaskenue:
a) (x + 3)° — (x — 3)%; 6) (a — 2b)® + 6ab(a — 2b).

830. BanuimuTe B BUJIe BhIPasKeHUs:
a) pasHocTh KBajpatoB 2m u Tn;
6) KBajipaT pasHocTH x H 8y;
B) YTPOCHHOEC NMPOHU3BEJICHHEe 6a u b2
r) npousBejieHHe CyMMBI @ ¥ b U MX PasHOCTH.

831. PaznoskuTe Ha MHOMKHTENM Muorowien a® + 2a + a? + 2.

832. Uz nyukroB A W B, paccrossnve MexJy koropeimua 1020 kM,
OTNPaBUJINCHL OJIHOBPEMEHHO HaBeTpeuy JApYr JIpYry JABa Ioesjia,
NPUYEM CROPOCTE ojtiHoro 6niia Ha 10 KM/4 GoJibIle CKOPOCTH JIpY-
roro. Yepes 5 u noesjia, em@ He BCTPETHUBIIMCL, HAXOJMJINCH HA
paccrosinumu 170 kM zpyr ot apyra. Haiijjijute CKOpocTH mOe3joB.

DopMyJIBI KBajIpaTa CYMMBI H KBajJ[paTa Pa3sHOCTH HAXOAAT IIPHMEHe-
HUe He TOJILKO JUISl BO3Be/IeHUs! B KBA/IDAT CYMMBI # PA3HOCTH, HO U JUISI pas-
JIOMEHUS] HA MHOMKUTENIN BLIPasKeHUI Bua a2 + 2ab + b? u a — 2ab + b2,

JleHeTBHTOILHO, NOMEHSIB MECTAMH B 5THX (DOPMYJIax JICBYIO W Tpa-
BYIO YACTH, MOJYIHM

a?+2ab+b%=(a+b)%; a®-2ab+b%=(a-b)
IIpuBeiénNLIC paBelcTBa MOKABLIBAIOT, UTO Tpéxuien a? + 2ab + b?

MOM{HO pejIcTABUTL B BHJle NpousBejienus (a + b)(a + b). a TpéxuJieH
a® — 2ab + b* MOXKHO NIPEJICTABHTL B BHJle NPOM3BeJienuii (a — b)(a — b).

Ipumep 1. Ilpepcrasum tpéxunen 9x2 + 30x + 25 B BHjie KpajpaTa
JBYYJIeHa.
IlepBoe cnaraemoe npejicraBiseT co0oi KBajipaT BhIpakeHus 3x,
TpeThbe — KBajipaT uHesna 5. Tak Kak BTopoe cjaraeMoe paBHO
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VIBOGHHOMY [POM3BEJIEHHI0 3X U 5, TO 5TOT TPEXUWJIeH MOKHO Ipej-
CTABUTL B BUJIe KBajpaTa cyMMbI 3x U 5:

9x2 + 30x + 25 = (Bx)2+ 2 - 3x - 5 + 52 = (3x + H)2

HDpumep 2. Pazjio:kuM Ha MHOKHMTeNH Tpéxwien a? — 20ab? + 100b4.
3/lech MOKHO NPUMEHHTHL (GOPMYJIY KBajpaTa pa3HOCTH:

a? - 20ab? + 100b* =
=a%—-2-a-10b% + (106%)2 = (a — 10b%)2 = (a — 10b%)(a — 10b%).

YnpaxHeHusa

833. IlpencraspTe TPEXUWIEH B BHJe KBajpaTa JBydYJieHa:
a) x? + 2xy + y% B) a’+ 12a + 36; n 1-22+2%
6) p® - 2pq + q% r) 64 + 16b + b?; e) n?+ 4n + 4.
834. IlpescraBbTe TPEXWIEH B BHJie IPOU3BEJICHUS JIBYX OJAMHAKOBHIX
MHOMKHUTENEeH:
a) 4x% + 12x + 9; r) %m"’ +4n? - 2mn;

6) 2562 + 10b + 1; n) 10xy + 0,25x2% + 100y?;
B) 9x? — 24xy + 16y% e) 9a* - ab+ %bz.

835. IlpeobGpasyiiTe TpéxuJieH B KBaJIpaT JIBYUWJieHa:
a) 8la?—18ab+b% B) 8ab+b%+16a% n) b2+4a?-4ab;
6) 1+y%-2y; r) 100x?+y?+20xy; e) 28xy+49x%+4y°.
836. ITocTaBhLTe BMECTO BHAKA * TAKOH OJ{HOUJICH, YTOOK TPEXUICH MOXK-
HO OLUIO NPEJCTABHTL B BHje KBajJpaTa JiByuJieHa:

a) =+ 56a + 49; B) 25a% + +tl‘b2;

0) 36 - 12x + =; r) 0,012 + % 4+ 100c2.
837. BuuimuTe BMECTO BHAKA * HEJOCTAION(ME OJHOWIEHLI TAK, UTOOKI
HOJNYUHIIOCH TOMJICCTRO:
a) (x+ 2a)2 ==+ 12ab + *; 6) (3x + %)% = % + = + 49y2.
838. BameHuTe 3HAK * TAKHUM OJIHOUWJICHOM, UTOGBI IIOJYUCHHOE BhIpaske-
HHe MOKHO GBLUIO IPeJCTABHTL B BHJIC KBaJpaTa JByUJeHa:
a) b% + 20b + =3 B) 16x? + 24xy + *;
6) «+ 14b + 49; r) *— 42pq + 19¢%
839. IlpescraBhTe TPEXUWIeH B BUJie KBajpaTa JIBYWIEHA MJIH B BHjle Bhl-
pakeHHsi, IIPOTHBOLONIOKHOIO KBAJPATY JIBYUJIeHA:
a) -1 + 4a - 4a?%; r) —4dax + 121a® + 4x%;
6) —42a + 9a2 + 49; n) ded - 25¢2 - 0,16d%;
B) 24ab — 16a? — 9b?; e) -0,49x% — 1,4xy — y?.



840.

845.

847.

849.

850.

Haiijjure 3HaUeHHe BLIPAXKEHU:

a) y> -2y + 1 npu y = 101; -11; 0,6;

6) 4x2— 20x + 25 npu x = 12,5; 0; -2;

B) 25a” + 49 + 70a upu a = 0,4; -2; —1,6.

. Bepno JI¥, YTO NPH NIOOLIX 3HAYCHHMSIX X:

a) x2+ 10> 0; 6) x?+ 20x + 100 > 0?

. CpaBuuTe ¢ HyJIéM 3Hadenue BLIPAMCHHSAL

a) x?— 30x + 225; 6) —x? + 2xy — y*.

. ITocraBpTe BMECTO MHOTIOTOUHMS KAKOWH-IHOO M3 3HAKOB = MIIM <

Tak, yTo0LI noJayqyusiieecss HepaBeHCTBO On110 BePpHO TIpH Jiobom
3HAUEeHHH X:
a) x2 - 16x + 64 ... 0; B) —x2—-A4x -4 ... 0;

6) 16 + 8x + x2 ... 0; r) —x?+ 18x - 81 ... 0.
. IlpencraBbTe BhIpaskenHe B BHJe KBajpaTa ABYUJeHAa, €CJIH DTO
BOZMOKCHO:
a) 1x243x40; r) lJc2+£xy+iy’-’-
4 ’ 9 15 257 7
6) 25a2 - 30ab + 9b?; ) 10062 + 9¢2 — 60be;
B) p? - 2p+4; e) 49x2 + 12xy + 64y°.
IIpeoGpasyiiTe BLIpaXceH#ue B KBAJPAT ABYWICHA:
a) xt - 8x%y% + 16y%; B) %az + 2ab® + 4b%;

0) l—lﬁx‘ + 2x%a + 16a%; r) a’x? - 2abx + b2

. Paznoskure Ha MHOMKUTENH TpEXUJIeH:

a) 4a° - 4a%? + 0% ©6) b —a%* + La'.

Jlokasxkure, uTo npH JOGOM 3HAYCHMM X MHOrowieH x? + 6x + 10
NPUHUMAET I10JIOKUTENILHBIe 3HAUCHHUA.

. H()Rﬂ)lﬂrﬂ‘ﬂ, YTO BBIpAXKeHHE MNPHHHMAaET JIMIIL NMOJOXKHUTeJILHEIe

3HAUEHMSI:
a) x2 4 2x + 2; B) a® + b2 - 2ab + 1;
6) 4y® — 4y + 6; r) 9x? + 4 — 6xy + 4y

ITpounraiiTe BhIpaskenne:

a) (a — 10b)% 6) a?— (100)% B) (a + 10b)(a — 10b).
BanuinuTe B BUJIe BhIPAsKeHUS:

a) KBaJpaT CYMMEI 3a W él-b;

6) cymmy kBaznpaton 0,5m v 5,3n;
B) npoussesenue 0,6x* u 9y2.
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851. IllpejcraBpTe B BHJIe MHOTOWJICHA:

a) (% + dxy - y») 2y — x); B) (a? — 4ab + b%)(2a - b);

6) (3 — a)(a® - 4a? - Ha); r) (x - p)(x% + px + p?).
852. IlpeicrasbTe BhIpa)KeHde B BHJIe KBajlpaTa oJiHoWIeHAa:

a) 4x4; B) 36mS5; ) 9atv?;

6) 0,25a%; r) a?bt; e) 0,16x5,4,

853. IlpeoGpasyiiTe B MHOrOUJIeH BhIpaXkenune: a) (3 + a)®; 6) (x — 2)°.

Hanuwmre popmysly KBajpara CyMMbl. [poBeanTe J10KasaTebeTBo.
Hanuwute GopMyny KBaapara pasHocTu. MpoBeauTe 10Ka3aTeNkLCTBO.

MNpuBeanTe NPUMEp TPEXWIEeHa, KOTOPLIA MOXHO NPe/ICTaBUTL B BUIe
KBajipata CyMMb.

MpuBemTe NPUMEp TPExYseHa, KOTOPLIA MOXHO NpefiCTaBuTb B BULE
KBa/ipara pasHocTu.

Hanuwwute gopmyny kyda cymmbl. Bossepute B KyO ABy4NeH a + 2b.
Hanuwwure gopmyity Kyba pasHocTi. Bossegure B KyO AByWwieH 3x — y.

PASHOCTb KBALPATOB.
CYMMA U PA3BHOCTb KYBOB

PacemoTpum emné ojiHy GopMysly COKPAIEHHOIO YMHOMKeHHsA. Y MHO-
SKMM pasHoCTh a — b Ha cymMMy a + b:

(@a—-b)a+b)=a’+ab—ab-b*>=a’- b

3uauur,
(a - b)(a +b)=a*- b (1)

ToxkyiectBo (1) nosBosisieT COKpAIENHO BLINONHATL YMHOMKEHHe pas-
HOCTH JIIOOLIX JIBYX BRIpa’KeHHMH Ha UX CYMMY:

NMPOH3BeJ/IcHHEe PasHOCTH JIBYX m.xpa.melmﬁ W MX CYMMEI paBHO
PasHOCTH KBAJI[PATOB STUX BhIPAXKeHMH.



IIpuBeném npumepsl npumMenenus gpopmyisl (1).

Ilpumep 1. YMHOXKUM pazHocTh 3x — Ty Ha cymmy 3x + Ty.
BocnonbssoBasmucs ToxjaectsoM (1), moayuum
(3x — Ty)(3x + Ty) = (3x)% — (Ty)? = 9x2 — 492

Mpumep 2. [IpejcTaBuM B BHJIe MHOTOWICHA NPOM3BEJICHHEC
(ba? - b%) (5a® + b%).
IIpumenus ToxkpecTBo (1), noayuum
(5a2 — b3)(ba? + b%) = (ba?)? — (b%)2 = 25a% — bS.
MDpumep 3. [IpesicTaBum B BHJIe MHOIOWJICHA NPoHU3BejieNne
(—2a - 9¢)(2a - 9¢).
BriHecem B BeIpaskeHuH —2a — 9¢ 3a ckobku —1, Torja
(—2a - 9¢)(2a — 9¢) = (-1)(2a + 9¢)(2a — 9¢) =
= —((2a)? - (9¢)®) = —(4a2 - 81¢?) = —4a? + 81c2.
IIpeoGpazoBanne MOMCHO BBIIOJIHUTL MHAUe:
(-9¢ — 2a)(-9c¢ + 2a) = (-9¢)? — (2a)? = 81¢? — 4d2.

IMpumep 4. YupoctuM Bhipaskenue 6,5x? — (2x + 0,8)(2x — 0,8).
Hmeem
6,5x% — (2x + 0,8)(2x - 0,8) = 6,5x2 — (4x2 - 0,64) =
=6,5x% - 4x? + 0,64 = 2,5x% + 0,64.

YnpaxHeHus

854. BuinosiHuTe YMHOXKEHHEe MHOIOWIEHOB:
a) (x-y)(x+y); 1) (x+3)(x-3); #) (n—3m)(3m + n);
6) (p+q)lp—q); M) Cx-1)(2x+1);  3) (2a-3b)(3b+2a);
B) (p-5)(p+5);  e) (T+3y)By-T) u) (8¢ +9d)(9d - 8c).

855. BrinmonnuTe yMHOMKEHHe: “ i

a) (y - )y + 4);

6) (p — (7 + p);

B) (4 + 5y)(5y — 4);
r) (7x - 2)(7x + 2); =
n) (8b + Ha)(ba — 8b);

e) (10x — 6¢)(10x + 6¢).

856. C nomoibio pucyHka 72 pasbsiCHU-
Te I'eOMeTPHUYCCKHIA CMBICH (POPMYJILI
(a — b)(a + b)=a® - b? s NONOIKH-
TeJILHEIX @ M b, YJOBJIETBOPSIOINIHX
yciioBHIO @ > b. Puc. 72

b
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857.

859.

862.

863.

864.

IIpescrasbre B BUJIe MHOI'OWIEHA [POU3BEleHMe:

a) (¥2-5)(x% +5); ) (a® - b?)(a® + b2);

6) (4 +y%) (v - 4); x) (¢ +d*)(d? - ct);

B) (9a — b2) (b2 + 9a); 3) (5x2+ 2y%) (5x2 — 24°%);

) (0,7x + %) (0,7x - y2); n) (1,4¢ - 0,745)(0,7y° + 1,4¢);

n) (10p%-0,3¢?)(10p? +0,3¢%); k) (1,3a®-0,16%)(1,3a%+0,1b%).

. BuMinure BMecTo 3HaKa * OJJHOWIEH TAK, YTOOB! MOJYYHIOCH TOMXK-

JIeCTBO:
a) (2a + *)(2a — *) = 442 - b%

6) (% — 3x)(* + 3x) = 165> — 9x?%;
B) (* — bY) (b + %) = 121a'® — b5;
r) mi - 225¢10 = (m? - %)(* + m?).

ITpeseranhTe B BHJIe MHOrOWIeHa:

a) (3x% - 1)(3x% + 1); n (0,4y° + 5a) (5a? - 0,4y%);
0) (ba — b3) (b3 + ba); e) (1,2¢2 - 7a?)(1,2¢2 + Ta?);
LA e | I T g 5 55— 8.l

B) (7m tan J(7m i ). *x) (8x+y )('J gx).
1 _1os)flps, L) 1 5_ 1.5
r) (15 8p ][8;) +15), 3) (7p O.OI)(O.OI+7p ]

. HaiifiuTe 3HaUeHHe BHIpAXKEHHS:

a) (100 — 1)(100 + 1); ) 201 - 199; x) 1,05 - 0,%5;
1-

6) (80 + 3)(80 — 3); n) 74 - 66; 3) 60,1 - 59,
B) 64 - 56; e) 1002 - 998;
. HaiijuTe 3naueHHe 1pOU3BeJICHHS:
a) 52 - 48; r) 2,03 -1,97; xk) 9,7 - 10,3;
6) 37 -43; n) 17,3 - 16,7; 3) 50,2 - 49,8;

B) 6,01 - 5,99; e) 29,8 -30,2; u) 4,6 - 5,4.

ITpejcraBbTe BHIpaskenue B BHJE MHOrOYJIeHa, HCIONL3YS COOTRET-
CTBYIOIIYIO (POPMYJIY COKPALIEHHOI0 YMHOMKEHHS:

a) (~y + x)(x +y) r) (x+ y)(-x -y

6) (-a +b)(b—a); ) (x—-y)y — x);

B) (b —¢)(b - c); e) (-a - b)(-a - b).

IIpescraspre B BUJIe MHOI'OWIeHA:

a) (-3xy + a)(3xy + a); r) (-10p* + 9)(9 - 10pY);

0) (-1 — 2a?b)(1 — 2a?b); n) (0,2x + 10y)(10y — 0,2x);
B) (12a® - Tx)(-12a® - Tx); e) (1,1y - 0,3)(0,3 + 1,1y).
Boinosinure yMHOMKEHHE:

a) (-m2 + 8)(m? + 8); B) (612 + 1)(~6n2 + 1);

6) (5y — ¥»)(y? + by); r) (-7ab - 0,2)(0,2 — 7ab).



869.

870.

871.

872.

873.

. Hadpure naubosibiliee 3HAUCHHE BhIPAXKEHUS:

a) (7 - 6x)(7 + 6x); B) [% - 2y](% + Zy):

1 1 1 1
0) (4 - §b)(§b + 4]; r) (4a +l?)(17 - 4a].

. Haligure nauboJsiblllee WM HaMMeHblllee 3HAUCHUE BbIPasKeHUs,

eCJIM TaKoe 3HaYeHHUe CYIIecTBYeT:
a) (ba - 0,2)(0,2 + Ha); B) (13a - 0,3)(0,3 + 13a);

6) (12 - Ty)(Ty + 12); r) (10 — 9m)(9m + 10).
. IllpencraBbTe B BHje MHOIOUWJIeHa:
a) 2(x - 3)(x + 3); r) -3a(a + 5)(5 - a);
6) y(y+4)(y - 1) ) (0,5x — 7)(7 + 0,5x) (-4x);

B) B5x(x + 2)(x - 2); o) -5y (-3y — 4)(3y — 4).

. IlpejicTaBbTe BRIpaskenue B BHJIe MHOTOUJIeHa:

a) (b+a)b - a) B) (a — 4)(a + 4)%
6) (x + Y)Yy — x); r) (3p + 1*(1 - 3p).

Brinonnure yMmHOMKeHHe:

a) (b—2)(b+ 2)(b? + 4); n (x -3 (x+ 3)%
6) (3-y)(3+y)9+ v’ e) (y+ 4%y - 1%
B) (@2 + 1)(a + 1)(a— 1); K) (@ -1 2(5+¢12)2;

r) (¢t + 1)(c? + 1)(c? - 1); 3) (c+ 4 (4 - ¢).

YupocTHTe BLIpasKeHue:
a) (0,8x+15)(0,8x—15)+0,36x%; r) (3a-1)(3a+1)—17a%

6) bb?+(3 - 2b)(3 + 2b); 1) 100x2 - (5x - 4)(4 + bx);
B) 2x2—(x+ 1)(x—1); e) 22¢2+ (=3¢ —T)(3¢c—T).
Yupocture:

a) (x - y)(x +:!q)(:vt:2 +y%); r) (3m - 2)(3m + 2) + 4;

6) (2a + b)(4a* + b?)(2a - b); ) 2502 — (7 + 5n)(7 - bn);

B) (¢ + b)(c® — b)(c® + b?); e) 6x2 — (x — 0,5)(x + 0,5).

JlokaskuTe, 4TO KBAJPAT JIOGOI0 1ENoro YMclia Ha efHuHUILY GOoJib-
e NPOM3BEJACHHS NPeJILIAYINErO H MOCHOAYIONEro MeJbiX YHCel.

YupocruTe BhIpaskeHHe:

a) (x—2)(x+2)— x(x+5);

0) m(m - 4) + (3 - m)(3 + m);

B) (4x — a)(4x + a) + 2x(x — a);

r) 2a(a + b) - (2a + b)(2a - b);

n) (ba - 3c¢)(ba + 3¢) ~ (7¢ - a)(Tc + a);

e) (4b + 10¢)(10c — 4b) + (=5 + 2b)(bc + 2b);
k) (3x — 4y)® - (3x — 4y)(3x + 4y);

3) (2a + 6b)(6b — 2a) — (2a + 6b)°.
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874.

875.

876.

8717.

878.

879.

(/loen pabomut € napax.) Jlokaskure, uTO CyMMa NpPOM3Be/ICHHS
TPEX NOCHEJIOBATRJILHBLIX I@JIBIX UMCeJ W CPpejilHero U3 HUX paBHa
KyOy cpejiHero yucia.

1) ITposepnTe yTBepskjieHHe Ha npumepe yucen 19, 20, 21.

2) CocrasbTe BhIpaXkeHue, 0603HAUMB Uepes p OJIHO U3 DTHX UHce,
M BBINOJIHUTE [IpeobpazoBaHHe COCTABJIEHHOIO Bhlpa)keHHsi. OpHo-
MY YualleMmycsi peKoOMeHJiyeM 0603HAUMTDL Uepes p HauMeHbIlnee u3
yHcell, a IPYroMy — cpejiHee U3 YHcell.

3) IlposepnTe Jipyr y Jipyra npaBMJILHOCTL TpeoGpasoBanuit
M CPaBHHTE MX CJHOMKHOCTE.

YipocTuTe BhlpajkeHue:

a) ba(a —8) - 3(a + 2)(a - 2);

6) (1 —4b)(4b + 1) + 6b(b - 2);

B) (8p - ¢)(q +8p) - (p+ )P - q)s

r) (2x - Ty)(2x + Ty) + (2x — Ty)(Ty — 2x).
Pemunre ypaBHenue:

a) 8m(1 +2m) — (4m + 3)(4m — 3) = 2m;
6) x—3x(1 -12x)=11 - (5 — 6x)(6x + 5).
Haitmre kopens ypaBHenusi:

a) (bx —1)(6x + 1) - 4x(9x + 2) =-1;

6) (8 — 9a)a =-40 + (6 - 3a)(6 + 3a).

ITpejicransTe BHIpaXKeHHe B BHJIC KBajpaTa JIBydJiena:
a) 1 - 4xy + 4x%y% 0) ;a2b2+ab+1.
JloKascUTe TONICCTRO:

a) (a + b)? - 4ab = (a - by’

0) (a — b)® + 4ab = (a + b)%;

B) (x + 3)° + (x — 3)® = 2x3 + H4x.

. Pasnoxure Ha MHOMKHTEIH:

a) 2abc? — 3ab’c + 4a’be; B) —15am?n4 — 20amin$;
6) 12a%xy® - 6axy®; r) -28bicty + 16b%Ey5.
. Pemure ypasuenue:
a)2x—%2=§—6; ) 6=8-1 o4
x+1_ 3x+1, _5-2y .

0) 1+ 3 = x -5 n) 0,69 = T 13,8;
1-y _ Y .. 4+ 2x _

B) 7 +y—2+.3, e) 0,5- Tz =x-10.



882. Co crannmit M u N, paccTosiHe MeKAY KOTOpLIMHA 380 KM, 0j{HO-
BPeMEeHHO HaBCTpeuy JPYT APYI'Y BEIIJIK JiBa noesia. CKopocTh 1o-
esJia, oTnpaBHBierocs co craniuuu N, 6u1a 6oJiLINe CKOPOCTH IPY-
roro noesja Ha 5 KM/u. Yepes 2 u noclie oTnpasJieHUs Ioe3zaM
ocTaBasioch NPOWTH jio BeTpeun 30 kM. HaliiuTe ckopocTh Moesjios.

B Tospecrse (a — b)(a + b) = a® — b% noMeHsieM MeCTaMH IIPaByio H
Jsepyo yactd. [lonyuum

a?-b2=(a-b)(a+b).

ITO TONJECTBO HAa3LIBAIOT QOpMyJoil pasnocmu Keadpamoe. Eé
NPHMEHSIIOT JUISI PAasJIOXKeHHsl HA MHOMKHTENM PasHOCTH KBaJIPaTOB JIO-
OLIX JIBYX BBIPa’KeHHI:

pPasHoCTh KBAJPaTOB JIBYX BHIDAXKeHHH paBHAa NPOM3BEICHUIO
PasHOCTH HSTHX BHIPAXKEHHUA H MX CYMMEI.

[IpuBesiéM NpuMepsl NpUMeneHusi GOPMYJILI PAZHOCTH KBAJ[PATOR.

Mpumep 1. Paziokum Ha MHOMHTENH BhIpaskenue 36 — a2,
Tak kak 36 = 62, To

36 —a?=6%-a’=(6 - a)(6 + a).

Hpumep 2. IlpescTaBuM B BHJe NPOM3BeeHHs AByusien 49x? — 16y5.

JlaHHBIA ABYUJICH MOMHO IPEJACTABHTEL B BHJIe PA3HOCTH KBAJPATOB.
[Tomyuum

49x2 — 16y° = (Tx)? — (44°)2 = (Tx — 4y°)(Tx + 4y°).

YnpaxHeHus

883. PazyioKuTe HA MHOMKUTENU MHOIOUJIEH:
a) x? - y% r) m?-1; k) p? — 400; K) b2 - g;
6) c? - 2% n) 16 — b% 3) y? - 0,09; ) % - n%;

B) a2~ 25; o) 100 -x% ) 1,44 -a%  m) 25 _ p2,
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. Paszyiokure Ha MHOMKHUTeIIH:

a) 25x2 - y% n 9m? - 16n2; u) 9 - b2

6) —m? + 16n?; e) 64p® — 81¢%; k) 4a%? - 1;

B) 36a% — 49; k) -49a? + 16b%; n) p? - a’b%

r) 64 - 25x% 3) 0,0172 - 4m?; M) 16¢2d2 — 9a2.
. Ilpejcrasbre B BUJIe IPOU3BE/ICHHS:

a) x2 - 64; r) —81 + 2542 k) x2y% — 0,25;

6) 0,16 — c%; n) 14462 — ¢2; 3) c2d? - a?;

B) 121 — m?% e) 0,64x% — 0,49y% u) a*x?® — 4y>.

886. Bruiuucaure:
a) 472 - 372 B) 1262 — 742 1 0,8492 — 0,151
2 2
6) 532-63% 1) 21,32-21,2% o) (5%] - (4%) )
887. Haiijure snauenve Jpodu:
36 79?7 - 65% 53% - 27
V- 9 aw > Pig—ser P
888. Haiijmre 3HauenHe BhIPaXKeHHsI: 262 — 122
2 _ 912, 2 _ 2, 267127,
a) 412 — 31% B) 256% — 156% ) =167
2 _ 942 2 _ 2. 63% — 272
6) 762 — 24% r) 0,783 - 0,217% e) 83 —79%"
889. PazyiokuTe HA MHOMKHUTEIIH:
a) xt-9; r) ¥ -ph si) b — y'% K) c® —d8
6) 25— nS; n) cb— db; 3) m8 — nb; n) a* - 16;
B) m® - a? e) x8 - a¥; n) a' - b4 M) 81 — bt
890. Pemurte ypaBHeHHE:
a) x2- 16 = 0; r) a2 - 0,25 =0; x) 4x2 - 9 = 0;
0) y? - 81=0; n b?+36=0; 3) 25x% — 16 = 0;
n)%—x"’:(); e) x2-1=0; n) 81x? +4=0.
891. Pemure ypaBHenue:
a) m? - 25 =0; B) 9x? — 4 =0;
6) x? - 36 =0; r) 16x? - 49 =0.
892. IlpepcrasbTe B BHJIe IIPOU3BE/ICHHS:
a) ¢8 - 9x4; r) a'vt - 1; k) 16m2y® — 9nt;

6) 100y? - a5 n 0,36 — xiy?; 3) 9x8y4 — 10022

B) 4x*' - 25b% e) 4a? — b%%; u) 0,81p°m* — 0,01x2.

53% — 32%
617 — 447



893.

894.

895.

896.

897.

898.

899.

. (3adava-uccaedosanue. ) Bepuo nu, uto eciu

Paznoxkure Ha MHOMHTENH:

a) 64 -y r) 25m® - n?; k) 64 — atbh;

6) x2 - c5 n) 1 - 49p'%; 3) 16b%c!2 - 0,25;

B) a' - b¥%; e) 4y® — 9a%; n) 81x%y? - 0,36a2.
IIpejicTaBbTe BRIpasKeHHe B BHJle 1IPOM3BECHHA:

a) (x+302-1; B) (4a — 3)? - 16; n) (5y — 6)2 — 81;
6) 64 — (b + 1) r) 25 —(a + 7)% e) 1-(2x - 1)
Pasznoskure Ha MHOMKHTENIH:

a) 9% — (1 + 2y)%; r) (5a — 3b)? — 25a%

6) (3¢ — 5)2 — 16¢2; n) (—2a? + 3b)2 - 4at;

B) 49x2 - (y + 8x)%; e) % — (x — 4b3)2%

IpejicTaBLTe B BHIe TIPOUBBCICHHS:

a) (2b - 5)? - 36; B) (4 - 11m)®> - 1; 1) (5e — 3d)? - 9d?;
6) 9— (7 + 3a)% r) p—(2p+ 1)% e) a'— (9b + a®)?.
IlpejicTaBbTe B BUjle NPOU3BE/ICHUSA:

a) (2x +y)* - (x - 2y)% B) (m + n)* - (m - n)%

6) (a+ b)? - (b+ ) r) (dc - x)? - (2¢ + 3x)2.

a) JlokaxcuTe, UTO NPH JIOGOM HATYPAJLHOM 1 3HAYCHHE BhIpaXKe-
nus (4n + 5)%2 — 9 genures na 4.

6) JlokaxcuTe, uTO NPH JIO60OM HATYPANLHOM N 3HAYEHHE BhIpaXke-
nusi (n + 7)? — n? penurea ua 7.

Ha croponax mnpsMOyroJibHHKa I0CTPOe-
HBl KBajipaThl (puc. 73). Ilnomanas opHOrO
kBajpaTa Ha 95 cM? GoJbine MJIOMIAAH APY-
roro. Haijiure nepumerp npsiMmoyrojibHuKa,
eCJIH M3BeCTHO, UTO JUIMHA NPSAMOYTONLHH-
Ka Ha 5 ¢M GoJipllie ero IMHPHHLL.

p — NpocToe Yucio, Golibinee TPéx, TO 3HA-
yeHHe BIpaskenus p? — 1 kpatno 12.

1) IIposephTe NPaBWUILHOCTL YTBEPXACHUS  p,~ 73

HA KOHKPeTHLIX NpUMepax.

2) Pasnoxure MHOrowsieH p? — 1 Ha MHOMKHTeNIH. OGCY(ATE, NTOYe-
MY ToJIiydeHHoe mpoMsBeJienie KpaTno 4.

3) OGeynure, nouyemy MoJiyueHHnoe NpousBejienue jieJInTes na 3.
4) CpenaiiTe BLIBOJ.

. llpencraBbre B BUje KybGa oflHOUJIeHA BblpajkeHHe:

a) 27a%; B) 8b°; 1) —27a%x8;
6) -8m?; r) —64p%; e) 64abx".

179



180

902. IlpejcraBpTe MHOTOUJICH B BHJE KBaJ[paTa JABYUYJIeHA WM BhIpaske-
HHS, ITPOTHBOINOJIOMKHOIO KBAJ[PATY JABYUJIeHA:

a) 0,25x2 - 0,6xy + 0,3y% B) %a‘ +a® + gaz;

6) —a’ + 0,6a — 0,09; r) —16m? — 24mn — 9n?.

Pemure ypapHenue:

a) (bx - 1)(2x + 1) - 10x2 = 0,8;

0) 18x2 - (9x + 2)(2x - 1) = 1.

904. TypHCT paccuuTas, UTO €CliM OH OyJieT HATH K MKeJIe3BHOJ0POXKHOMN
CTAHILUK CO CKOPOCTBLIO 4 KM /4, TO OII03/IaeT K [10e3jly Ha nojuaca,
a ecJiM OH OYIeT WATH €O CKOPOCTHLIO 5 KM/4, TO NPUAST HA CTaH-
IHI0 32 6 MHMH JI0 OTTIpaBIenus noeszjia. Kakoe pacerosinie JIoJKen
NpodTH TYpHET?

903

H,Jlﬂ pasJIoXKeHHsI HA MHOYKUTEJIM CYMMEI KYyOOB HCHOJIL3YETCH TOX-

JIeCTBO
a® + b = (a + b)(a® - ab + b?), (1)

KOTOpOe HA3bIBAIOT POPMYyAOl cymmbl KyGos.

Yrobel JIoKasaTh TOXAecTBO (1), YMHOMHM JBYWJeH a +b Ha
Tpéxusen a? — ab + b

(a + b)(a? — ab + b?) =
= a® — a®b + ab® + a’b — ab? + b = a® + be.

Muoskutesns a? — ab + b? B npapoit yactu Gopmyin (1) Hanomuna-
et Tpéxuien a?— 2ab + b?, KoTOpLIt paBeH KBajpaTy pasHocTH a M b.
O/lHAKO BMeCTO Y/IBOCHHOI'O NPOU3Be/IeHUsI @ H b B HEM CTOMT NPOCTO MX
npousseiienue. Tpéxunen a? — ab + b2 HazLIBAIOT HeNOANLIM KEadpamom
pasnocmu a u b. Urak,

cyMMa KyOOB JIBYX BHIpasKeHWil paBHA IPOM3BEICHHIO CYMMBI
STHX BBLIPasKeHHE M HEIOJHOro KBajpaTa MX pPasHOCTH.

Ipumep 1. PazioxuMm Ha MHOMHTENM MHorouwieH 27x% + i3,
Jlanuelii MHOTOUJIeH MOYKHO NPE/ICTABMTL B BHJIe CYMMBI KYGOB JIBYX

BLIpasKeHH:
27x% + y* = (3x)% + y*.



I[Ipumenus popmyny (1), nosyunm
(3x)* + y? = (Bx + y)(9x?% — 3xy + y?).
Hrak,
27x% + y* = (3x + y)(9x? — 3xy + 7).
Jlisi pasiiosKeHUs] Ha MHOMHMTENM pPasHOCTH KyO0OB MCIOJIb3YeTcs

TOXJIeCTBO
a® - b= (a - b)(a? + ab + b?), 2)
KOTOpOe HasbIBAT PopmynoiL paznocmu Kyboe.

Yrobul JlokasaTh TOMJECTBO (2), npeobpasyeM IpoU3BeJlcHUe JIBY-
yjena a — b W Tpéxunena a? + ab + b2, KOTOPHIA HA3LIBAIOT HEROJLHbIM
Keadpamom cymmvl a v b:

(a — b)(a? + ab + b?) =
=a’+a? + ab? - a’ - ab® - b = a’ - b3,

Pasznocth KY0OB JIBYX BhIpaskeHHWH paBHA NPOM3BEIEHHIO PA3HO-
CTH HTHX BRIPAYKEHHH M HENMOJHOro KBaJ[paTa MX CYMMEI.

IMpumep 2. PasiokuM Ha MHOKHTeIH MHorousien mé — nd.

IlpencTaBuM JlaHHBIA MHOTOUJIEH B BHJle Pa3HOCTH Ky0OB JIBYX BhIpa-
JKeHW# U npumenuM gopmyiy (2). IHonyunm

m® — n3 = (m?)? — n® = (m? - n)(m* + mn + n?).

YnpaxHeHusa

905. Paznoxxure HA MHOMUTENU MHOI'OUJICH:
a) x*+y? B) 8 +a? n o+l
6) m® - n% r) 27 — % e) 1-c%

906. IIpumMenuTe GOopMYIY CYMMEI KYGOB HIH (DOPMYJY Pa3HOCTH KyGoB:
a) ¢® - d% B) x% — 64; n y¥-1;
6) p*+ ¢ r) 125 + a3 e) 1+ b%

907. IlpepcTaBbTe BBRIpaXKeHHe B BHJIe CYMMBI HJH pasHoOCTH KyOoB
W PasJIoKMUTE ero Ha MHOMKUTENH:

a) 8x3—1;  B) 8- %a“; 1) 12543 — 64b%

6) 1+27y% 1) Lmd+1000; ) ooxt + Ly,

908. Paznoxxute HA MHOMKHUTENH:
a) 8 - m5; B) 64x3 + 1; n) md - 2703
3 1 3 1 3,33
0) ¢*+ 27; I')l—gp; e)ga +b°.
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909.

910.

911.

912.

913.

914.

915.

916.

917.

Banuinure B BUJle IIPOU3BEJIeHUs] BhipajkeHue:

a) x% -y B) m® - n3; ) ab + b
6) af+ b4 r) p? + kY e) x¥ -y
PasnosmuTe HA MHOMHTOH:
a) ¢ + bb 0) a® — bS5 B) xb— 8; r) 27 +y'.
BalUImUTe B BUJIC IPOUBBEICHMSI:
a) —x*+y%  B) —a5+%; n b+ 1;
6) 8-p% 1) —L—b% o) x5+ 45
27
IIpejcrasbTe B BUAE IPOU3BE/ICHHSI:
a) a®b® - 1; B) 8 — ae?; n) x8y% — e3;
6) 1+ x%y%; r) m®n? + 27; e) a® - m®nY.

JloKka)KHTe, YTO 3HAYCHME BLIPANKCHWS:
a) 3273 + 1733 genurcsa na 500; B) 2113 + 1293 penurcs na 17;
6) 7313 — 6313 renures wa 100; 1) 356° — 2453 jenures na 3.

JlenuTest JIM 3HAUEHME BLIPAMKCHHUSA:
a) 383 + 37% na 75; 6) 993 — 742 pa 257

Hpe,uc’mnme B BHJle MHOI'oYyJieHa:
a) (11¢? + a®)(-a® + 11¢?); B) (0,3¢ — 0,2d)(0,2d — 0,3¢);
6) (0,8x + y*)(-0,8x — yt); r) (6x% — 4x)(-6x° — 4x).

JloKaskHTe, UTO PABEHCTBO He SIBJIAETCS TOMKeCTBOM:
a) xd+4=(x+2)% 6) (x-2)(2+x)=4 - x2.

Pemure ypaBnenue:
a) (2x — 3)2 - 2x(4 + 2x) = 11;
6) (dx — 3)(3 + 4x) — 2x(Bx - 1) =0.

YeMy paBHO NPOU3BEJIEHWE PA3HOCTU JIBYX BhIPAXEHWUA W UX CYMMbI?
HanuiuuTe COOTBETCTRYIOLLYIO GOPMYIY U OKAXUTE 8.

YeMy paBHa pasHOCTL KBAJIPATOB JIBYX BLIPAXEHUIA? Hanuwure coor-
BETCTBYIOLLYIO (POPMYJY.

Hanuwmte $popMyny cymMmbl KyOoB. NpoBeauTe N0KasaTenLCTRo.
Hanuwwute ¢opmyny pasHocTu Ky6oB. MpoeeauTe A0KA3aTENLCTBRO.
Paznoxute Ha MHOXUTENW MHorouneH 16¢2 - 1; p? + 8; m® — 27.



NMPEOBPA30OBAHME LIEJIbIX BbIPAXXEHUNA

Broipaskenusi, cocTaBJeHHbIe U3 UMCeJ M IepeMeHHBIX C I0-
MOIILIO JICHCTBHH CIOMKOHMS, BLIUMTAHMUS M YMHOMKCHHS, HAZHI-
BAIOT YeAbLMU BblpadceHuamu (TPOU3REJICHHE OJINHAKOBLIX MIO-
SKATeJIeil B 1[eIOM BREIPAsKeHHH MOKeT OLITL 3alMcanc B BHJe
crenenn). K mensIM OTHOCAT W BLIPAXKEHHs, B KOTOPLIX, KpoMe
JIeHCTBUI CIIO3KEHHSI, BLIUMTAHMUA M YMHOMKEHUs, HCIIOJIL3yeT s
JleJieHHe Ha YUCJIO, OTJIMUHOe OT HYJIs.

MHOrousJIeHsl M, B YACTHOCTH, OJIHOUJICHEI SIBJISIIOTCS [EJHBLIMH BEI-
paxkenusimu. Hanpumep, 3,5x%y — 4xy? + 10x — 0,5y wu ,-3-(:31)02 — 1e-
Jple Buipasicenust. [IpuMepaMy eJBIX BLIPaskeHuii c.nyma’r: TaKHe BhIpa-
SKEeHMSI:

1057 + (3x + y)(x2 — 1052, 2b(H2 — 10c?) — (3 + 2¢2),
3a? - a(aT-l-‘ac) + 2,5ac.
)

7 "
Bripaskenue x + T 5(x — 1) He sABAseTCS MEJBLIM, TAK Kak B HEM

HCHOJIb3YeTesl JleJIeHHe Ha BhIpaXkeHHe ¢ [lepeMeHHOH.

Bl,lpa»ceuue 1013 + (3x + y)(x2 — 10y2) apusiercs cyMMOH OfHOUJIE-
na 10y° 2powme,vrlenl«m MHOTOWIeHOB 3x + y # x2 — 10y2. Buipaxkenue
2b(b3 - I()c (0% + 2¢%) siBnsieTcsi PasnoCTLIO MEKAY NPOMZBC/ICHHCM
OJIHOUJIEHA 2b u muorounena b? — 10¢? u muorounenom b? + 2¢2. Ml 3na-
eM, UTO CYMMY, PasHOCTL H IIPOM3BeJieHHe MHOTOUJIEHOB MOXKHO IIpeod-
pazoBaTh B MHOIOWJIEH, I03TOMY Ka’K/l0oe M3 DTHX HeNibiX BhipaskeHuH
MOKHO NPEJACTABATE B BHJIE MHOIOWICHA.

a(a + 2¢)
TeM, 4TO B HEM conepxcm‘cn JlellenHe Ha YUCII0, OTIHYHOe oT HyJsi. Eenn
JleJieHHe 3aMeHHTh YMHOMKeHHMeM Ha UHCJIo, o0paTHOe JeJIMTeNIo, TO IO-

Bripaskenue 3a? — + 2,bac oTnnyaeTcsi OT paccMOTPeHHBIX

JYYUTES BhIpaskenwue 3a? — %a(a + 2¢) + 2,bac, koTopoe, Kak H Ipejiki-

JAYIHEe BLIPAYNKEHHs, COCTABJICHO W3 MHOTOYWICHOB ¢ MOMOIILIO JeHCTBHH
CJIOXKEeHHs, BBIYHTAHHA, YMHOMEHHA. Hoa’romy 9TO leJioe BhlIpa*keHue
TaKKe MOKHO [pPeJICTABUTE B BHJIe MHOI'OWIeHA.

Jlio6oe 1esioe BLIpasKeHHe MOXKHO NPEeICTABATE B BHJIE MHOIO-
YJieHa.
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HDpumep 1. IlpejcraBum B BHJIe MHOIOUWJIEHA BhIpaskeHue

(x2 + 2)2 — (x — 2)(x + 2)(x2 + 4).
Hnmeem

(rrax?+ ) - (2 -2+ ) =x +4x2 + 4 - x' + 16 = 4x2 + 20.

npu

Buaqm‘, JlaHHOe BRIDaYKEHHEe TOKJAECTBEHHO PABHO MHOTOUWIEHY
4x? + 20.

TTpeoGpazoBanue eJOro BLIPAXKEHHSI B MHOrowieH HCIIOJNIL3YeTCs
pelleHUH YpaBHeHHH, JOKa3aTeNLCTBEe TOMJECTB, B 3ajlauax Ha Jie-

JIHMOCTL M T. II.

IIpamep 2. JlokaxeM, 94T0 HHA IIPH KAKOM I@JIOM 1 3HAUCHHE BhIpasie-

uuda (n+ 1)(n - 1) — (n — 6)(n + 2) ne aenures na 4.
Y1upocTHM JlaHHOE BhIpaskeHHe:

(n+1)(n—|)-(n 6)(n+2) (n2-1)-(n2-6n+2n-12)=

=n?-1-n2+6n-2n+12=4n+ 11.

Mpl npejicTaBUJIH JlaHHoe BhIpaXkeHHe B BHAe cyMMbl 4n + 11. Ilpu
JIOGOM IIEJIOM 1t 3HaYeHHe NePBOro CJIaraeMoro JeJINTes na 4; Bropoe
ciaaraemoe — uucsno 11 — ne genures Ha 4. [losromy npH Jiro6om 1e-
JIOM n 3HaUeHHe cCyMMEI 4n + 11, a 3HAUMT, ¥ 3HAUEHHE HCXOJIHOIO
Beipaskenus (n + 1)(n - 1) = (n = 6)(n + 2) e penurea Ha 4.

YnpaxHeHus

918.

919.

920.

921.

922.

923.

2 _
=z 1, Qx—l

2 - T . _a?  x-1
Kakune u3 Bripaskenuit 2x%y, 4a® - b(a — 3b), i 3

ABNAIOTCS IeNbIMA?

ITpencrankTe B BHJIe MHOrOWJICHA:
; cyMMy MHorouwseHa x® + Tx? + 8 M NpousBe/leHNUs] MHOTOUJICHOB
6x+4dux-1;
0) PasHOCTHL NPOM3BENCHMSI MHOTOWIeHOB a’+ Ta-4 M a -3
¥ MHOrowiena a® + 4a2 - 29a + 11.

[IpeobpasyiiTe B MHOIOUJICH:

a) 4(m — n)? + 4m(m — n); B) (y+ 7P —2(y + 10)(y + 4);

6) bx(x —y) - 2(y — x)% r) (x—5)(6 + 4x) — 3(1 — x)°.
YupocTHTe BLIpajkenue:

a) (3m — a)(a + 3m) — (2a + m)(3a — m);

0) (x — 4y)(x + 3y) + (x — 3y)(3y + x).

Buasi, uto a =2x — 5, b=8x + 1, ¢ = 4x — 2, upejicrassTe B BHje
MHOroWJIeHa ¢ HepeMeHHOH x Bhipaskenue ab — ¢2

Jloka>kuTe, UTO HH IIPH KAKOM IIeJIOM N1 3HAU€HHe BBIPa’KeHHs
Cn+1)(n+5)-2(n+3)(n—-3)—(5n + 13) He genutca Ha 6.



924,

925.

926.

927.

928.

929.

930.

931.

(/lna paGomut & napax.) Buuinure BMecTo MHOrOTOUMSI B BbIpa-
JKeHHe

(n+8)(n—-4)—(n+3)(n—-2)+ ...
HpoNYIeHHoe UKCJIO TaK, UTOOLI 10JYUHJIOCH BhIpaXkeHHe, 3Haue-
HUEe KOTOPOro IpH JIIOGOM HeJoM 71 JIeJIUTesl Ha 3.
1) IIpeobGpasyiiTe B MHOrOWIeH KasKjloe U3 IIPOUBBEJIeHUI JByuJe-
HOB M BHINIOJIHUTE BLIYHTAHMeE.
2) OGcynuTe JPYr ¢ AAPYIOM, KAKOMY YCJIOBHMIO JIOJIZKHO YIOBJIETBO-
PSTH NPONYIEHHOe YHCIO.
3) BnumuTe BMECTO MHOPOTOUMSI KX Kakoe-ubo uHclio,
VIIOBJICTROPSIIONIEe YCIOBUIO 38JIaUH.
4) IlposepwTe Apyr y Apyra, NpaBHILHO JIH BBINOJIHEHO 3ajlaHue.

Pemure ypaBuenue:

a) x(x+ 2)(x - 2) - x(x2-8)= 16;

6) 2y(dy — 1) - 2(3 — 2y)> = 48.

PemuTte ypaBuenue:

a) x?(x+2) - x(x+ 1)2=5x + 9;

6) (y—32+3@y+2)(y-2)=9+ 4%

Jlokaxkure, UTO 3HAUCHHEe BLIPAXKeHUs] He 3aBUCHT OT BHAYCHMS Ile-
PeMeHHOM:

a) (@a—1)(@®+ 1)(a+ 1) - (a® - 1) — 2(a? - 3);

6) (a? - 3)* - (a - 2)(a® + 4)(a + 2) - 6(5 — a?).

YupocTuTe BbhipaskeHue:

a) (y -3 + Ny +3) - (2y° - y)* - 19;

6) (1 -a)(l-a?)+(1+a)l+a®)-2a(l+a)a-1).
JlokaskuTe TOMJIECTBO:

a) (a — 3¢)(4e + 2a) + 3e(a + 3¢) = (2a - ¢)(3c + ba) — 8a?;
6) (1 —2b)(1 - 5b+ b2+ (2b — 1)(1 — 6b + b)) = b(1 — 2b).

IpesicTaBbTe IAHNLIH TPEXUICH, CCJIM DTO BOZMOIKIO, B BHJIe KBaJl-
pata jiByuJieHa WIK B BHjle BLIPajXKeHHs, IPOTHBOIOIOKHOrO KBajl-
paTy ABYyuJieHa:

a) 25y — 15ay + 9a%; B) 462 + 0,25¢2 — 2be;

6) 15ab — 942 — 6%1)2; r) 0,36a? + 0,04y® - 0,24ay.
PazjioxkuTe HA MHOMHUTEJHU:

a) —20x'y? — 35x%°; B) —1,2a% + 1,2b%;

6) 3a’b’c + 9ab’c?; r) 7,2x%y* - 1,8x%y%
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932. Or JilepeBHH J10 CTAHIMH BEJIOCHIIQJIHCT eXall cO CKOpocThIo 15 KM/4,
a ofpaTHO OH BozBpamalyics co ckopoctbio 10 km/u. Halijiure pac-
CTOSIHHE OT JICPeBHH 10 CTAHIIMY, eCJIH M3BeCTHO, YTO HA 00paTHLIN
IYTEH BEJIOCHIIEIHCT 3aTpaTui Ha 1 u Goibile, UeM Ha NYTH OT Jie-
PeBHH /10 CTAHIIMH.

933. M3 nynkTa A cBA3HOH JlocTaBHI jloHecenne B nynkT B sa 30 mun.
Ha o6paTHOM HNYTH OH YMEHBIIMJI CKOPOCTEL Ha 1 KM/4 M 3aTpaTHI
Ha fijopory 36 MmuH. Onpejeyiure, ¢ KAKOH CKOPOCTLIO IIEJ CBS3HOM
M3 NYHKTA A B NYHKT B.

Il paziiodkeHuss MHOIOWJEHOB HA MHOMHTENM MBI NPUMEHSAIH
BEIHECCHHE OOINEro MHOMKHUTENS 32 CKOOKH, TPYNITHPOBKY, (DOPMYJILI CO-
Kpam@HHoro yMHoskenusi. MHorga yaaéresi pasjioKUTh MHOrOWJIeH Ha
MHOMKHTENIH, NPUMEHHB I[0CJe0BATENILHO HECKOJILKO crocobos. Ilpu
DTOM HAUMHATH [IpeofpazoBaHue CJIeJlyeT, eclii 5TO BOZMOMKHO, ¢ BhIHeCe-
HHST O0IIero MHOMKHTeNS 3a CKOOKH.

Mpamep 1. Paziokum nHa MHONKHTeNU Muorouien 10a® — 40a.

YiieHbl 9TOro MHOroOUJIeHa MMEIoT O0IHH MHOXKHTeN b 10a. Buinecem
9TOT MHOMHTEJIL 38 CKOOKH:

10a® — 40a = 10a(a? - 4).

Paznoxenne Ha MHOMKHUTEIH MOXHO IPOJOJIXKHTEL, IPHMEHHB K BBI-
paskenuio a? — 4 GopmMyJly pasHOCTH KBajipaToB. B pesysibraTe 10-
JIYYUM B KauyecTBe MHOMKHTENCH MHOrouJieHEl Gojiee HH3KHX CTe-
NeHen.
Hmeem

10a(a? - 4) = 10a(a + 2)(a — 2).

3naunr,
10a? — 40a = 10a(a + 2)(a — 2).

IIpumep 2. PaznoxuM Ha MHOMHTENH MHOroOUJIeH
ab® — 3b° + ab’y - 3b%y.
Cnauajia BhIHeceM 3a CKOOKM oOIuii MHOMHTENL b2

ab?® — 3b% + ab’y — 3b%y =
= b%(ab - 3b + ay — 3y).
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[ToniTaemesi Tenepb pasioKUTL HA MHOMKHTENH MHOTOWIEH
ab — 3b + ay — 3y.
CrpynnupoBas NepBbIi WJeH CO BTOPLIM M TPeTHil ¢ 4eTBEpTLIM, Oy-
JIeM MMeTh
ab-3b+ay-3y=ba-3)+y(a-3)=
=(a - 3)(b +y).

OKoHUATENBHO NOJIYUUM
ab® — 3% + ab’y — 3b% = b%(a - 3)(b + y).

IMpumep 3. PazioskuM Ha MHOMKHTENH MHOroOWIeH a? — 4ax — 9 + 4x2,
Crpynnupyem uepnuﬁi BTOPOH M YeTBEPTHIN wWieHbLl MHOrouJeHa.
Ionyuum Tpéxuien a” — 4ax + 4x?, KOTOPLI MOYKHO NpPEJCTABHTH
B BHJle KBajipata pazHocTd. [losTomy

a? - dax - 9 + 4x% = (a® - dax + 4x?) - 9 =
=(a - 2x)®-9.

[lonyuenHoe BhIpa)KeHHe MOXKHO PpAazJIO’KUThL HA MHOMKUTENH 110
(GopmMyJie PABHOCTH KBAJIPATOB:

(@a-2xp-9=(a-2x)*-32=(a-2x - 3)(a-2x +3).
Cnejoparesibno,
a? - 4dax - 9 + 4x% = (a - 2x - 3)(a - 2x + 3).

3aMeTHUM, UTO IIPH Pa3JIOKEHHMH MHOI'OWJIeHA Ha MHOXMKHUTENIN UMeloT
B BHJIY TIpeJICTABJIICHHE €0 B BH/@ NPOUBBE/ICHHS HECKOJBKHX MHOToOMWIe-
HOB, B KOTOPOM XOT$I GBI JIBA MHOMHUTEJISI SIBNSIIOTCSI MHOTOUJICHAMH He-
HYJIeBO# cTeneHH (T. e. He SIBISIOTCH UMCIAMK).

He Kaskblii MHOTOUWJIEH MOXKHO PasjoXKHUThL HA MHOMKHUTenu. Hanpu-
Mep, HeJIb3sl Pas3JIoKUTh Ha MHOKHTEH MHOrowiensl 2 + 1, 4x2 — 2x + 1
HT. I

PaceMoTpUM pUMep MCHONb30BAHMS Pa3JIOKeHHs] HAa MHOMKHMTEJH
JUISI VIIPOIEHMsT BLIYMCIICHHH ¢ IMMOMOIILIO KaJLKYJIATOpA.

HIpumep 4. Haiiném ¢ noMoupio KalbKYJISITOpa 3HaUeHUe MHOrowieHa
523 4 2x2 - Tx + 4 npu x = 1,2.
Ecnu BHINONHATL JAeHCTBUS B NPHHSATOM NOPsijike, TO CHAuajla
NpUAETCsT HalTH 3HAYCHUS BhIpaskeHuit x3 - 5, x? - 2 u Tx, sanucathb
pesyJibTaThl Ha OyMare MJIM BBeCTH MX B IaMiTh KaJlbKyJsTOpa,
a 3aTeM NepeidTH K JICHCTBUAM CJOMeHUs W BRIYHTanus. OJHAKO He-
KOMBIH pesyJILTaT MOXKHO NMOJYYHTEL ropasjio npoire, eciu npeobpa-
30BaTh JIAaHHLIH MHOTOUWIEH CJIeIYIOIHM 06pasoMm:

50 + 2x? - Tx + 4= (5x? + 2x — T)x + 4 = ((5x + 2)x — T)x + 4.

BuinoJiHUB BEIUMCIIeHHs s x = 1,2, HAWJEM, UTO 3HAUCHHEe MHOTO-
wiena paBuo 7,12.
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YnpaxHeHus

934.

935.

936.

937.
938.

939.

940.

941.

942.

943.

944.

945.

946.

947.

PaznoxuTe Ha MHOMKHTENH MHOIOUJIEH:

a) 5x% - by?; B) 2ax? - 2ay?; ) 16x2 — 4;

6) am? - an?; r) 9p? - 9; e) Th — 27¢2.
IIpencraspre B BUJIe NPOM3BEICHHS:

a) ¢ —y% 6) 2x — 2x3; B) 81x2 — xt; r) 453 — 100y5.
BrInoJHATe pasiosKeHne HA MHOMKMTEH:

a) mx? — 49m; 6) ab? - dac?; B) 4b% — b r) a® - ac?
Jlokasxcute ToxectTBo a — b = (a — b)(a + b)(a? + b2)(a' + bh).
PasjioskuTe HA MHOMKHUTEJIH:

a) p*- 16; 6) x*-81; B) 8- 1; r) at - s,
PasiiomuTe Ha MHOKHTEIIH:

a) 3x? + 6xy + 3y%; r) 6p? + 24¢2 + 24pq;

6) -m?+ 2m — 1; 1) 45x + 30ax + bax;

B) —4x — 4 — x2 e) 18¢x? — 24¢x + 8e.

PasjioskuTe Ha MHOMMTeJH Bhipaskenue x®— yb npejcrasus ero
B BHjle: a) pasHocTH KBajipaToB; 6) pasHocTu Ky6oB.

BuiloJHUTe passiosKeHue Ha MHOMKUTeNN:

a) 2m? — 4m + 2; 6) 36 + 24x + 4x%; B) 8a® — 8b% 1) 9ax® + 9ay®.
PasjioskuTe HA MHOKHMTENIN:

a) dxy + 12y — 4x - 12; B) —abe — bac — 4ab - 20a;

6) 60 + 6ab — 30b — 12a; r) a® + a®b + a? + ab.

IIpejicraBsTe B BHJle NPOM3BEACHHS:

a) 45b + 6a — 3ab — 90; B) act - ¢' + ac® - ¢%;

0) —bxy — 40y — 15x — 120; r) 23— x%y + x% — xy.
BLInoJm|Te pasioskenne Ha MHOKHTEIH:

a) x2 - 2xc + ¢ - d¥ B) p? — x% 4 6x - 9;
6) ¢+ 2¢+1—a? r) x2—a? - 10a - 25.
PasiosxuTe Ha MHOKHTEIIN:

a) x? + 2xy + y® - m?; B) b2 - ¢~ 8b + 16;
6) p? - a - 2ab - b% r 9-c?+a® - 6a.
PassiosmknuTe HA MHOKHUTEIIN:

a) X2-pt-x-y; B) m + n + m?— n?

0) a?-b%-a+b; r) k2—k-p?-p.

IIpejicTaBLTe B BUJIC TIPOMBBEICHHSI:
a) a — b+ a® - b% 6) ¢ +d—d?+ec.



948.

949.

950.

951.

952.

953.

954.

955.

956.

(as pabomur 6 napax.) Ucnonbzysi KaJIbKyINATOp, HAWJUTe 3HA-
yenHe MHorowiena 3,5x3 — 2,1x2 + 1,9x - 16,7 npu x = 3,7.

1) TIyeTh OJiMH M3 BAC BLIYMCIHT ¢ MOMOILI0 KAJILKYJIATOPA CHA-
uajia 3HAUCHHS KAXKJOro uJieHa MHOrOUJIeHa, 3aTeM 3HaueHHe
MHOrouJIeHa, a JIPYroi BHINOJHUT npeobpasoBaHHe MHOroUWJieHa 1o
obpasiy, npejioxxenHomy B npumepe 4 ua c. 187, szarem clienaer
BEIYMCJICHHMS ¢ MIOMOIIBLI0 KaJILKYJISTOpA.

2) OTMeTLTe 3aTpaTy BPeMeHH Ha BLINOJIHEHHe 3aJIaHHs B KaMJ0M
ciyuae.

3) CpaBHHTe HoJIyueHHBIE pesyJILTAThl M BpeMs, 3aTpaueHHOe Ha
pelienue 3ajauu.

Pemute ypapHenue:

a) x*-x=0; B) x°+ x%=0;
6) 9x — x% = 0; r) 5xt - 20x2=0.
Pemure ypasuenue:

a) x34+x=0; 6) x3 - 2x%2=0.

Jlokasxkure, UTO 3HAUCHUS MHOIOWIEHA X° — X NIPH HEJILIX 3HAUCHH-
AX X KpaTHel umcny 6.

JloKkask|Te, YTO Pa3HOCThL KBAJPATOB JBYX IOCJe[0BATeNLHBIX
HEOYSTHLIX YHMCeN JIeJIUTesT Ha 8.

JlokaxcHuTe, UTO eCIIH K POU3BEJICHHIO TPEX NMOCIS/I0BATCILHEIX 1e-
JILIX UKcell IPUOABUTE cpejiiiee M3 HHX, TO MoJiyuennasi cymma 6y-
JleT paBHa Ky0y cpeiHero uMcJia.

YrpocTuTe BhIpaskenue ¥ HAWJMTe ero 3HaueHue NpU yKasanHoMm
3HAYCHHH NepeMeHHon:

a) (6x - 1)(6x +1) - (12x - 5)(3x + 1) upu x =0,2;

6) (5 + 2x)2 - 2,5x(8x + 7) npn x = —0,5.

He BRINOJHSS OCTPOEHU, HalITe KOOPJIMHEATE] TOYEK Iepeceye-
HHUSI ¢ OCSIMM KOOPJIMHAT rpadyka QyHKRIMK:

a) y=0,24x + 6; B) y=-0,6x + 4,2;

6) y=-bx - 1,8; r) y=-x-3,8.

TTokaxure, Kak NMPAMEPHO PACITONOMNKEH B KOOPIHHATHON IJIOCKO-
CTH I'paPuK PyHKIMHU:

a) y=-0,9x + 4; B) y= l—":); n y=-9,5;

6) y = 2,3%; r) y=-9; e) y= 4%.
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MpuBeaUTe NPUMEP LIENIOTO BLIPAXEHWS U BLIPAXEHUS, He ABNAIoLLe-
rocs LesbiM.

Kakue fieiCTBUSI HAl0 BLINOMIHATL U B KAKOM NOPSIfKe, YTOOLI Npef-
CTaBWTL Lesioe Bbipaxenne 4x (3 — x)2 + (x? - 4)(x + 4) B BUAE MHO-
rownena?

Kakve crnocoObl pasnoXeHWs MHOTOYIEHOB Ha MHOXMWTENU Bam
W3BECTHLI?

,HM mex, KMo xoxem 3Hamb OoavuLe

Bam uzBecTHE (POPMYJILI KBaj(paTa cyMMbl M KBajJpaTa pasHOCTH,
Kyba cyMMBI M KyGa pasnocTd. Tak Kak pasHOCTh @ — b MOMKHO paceMar-
PHBATE KaK CYMMY @ + (—b), TO B KasKJIOM cJIyuae MOXXHO FOBOPHTH He
0 JIBYX (opMyJiax, a 06 OJHOH — KBajipaTe JIBYWJeHA ¥ KyOe JBYWIeHAa:

(a+ b)Y =a+ 2ab + b,
(a + b)? = a® + 3a’b + 3ab® + b*.

Herpyiuo nonyuuTh (GopMYJsl JJis BO3BeJICHHS JBYUJIEHA B der-
BEPTYIO, NATYIO U T. . cTenelb. [TONYUHTL HX MOMHO NOCNeI0BATENLHO
OJIHY 3a JIpYyro#, YMHOXasi MHOroWJeH, 3allHCAHHEIH B NpaBOH uacTyu
npeJmecTBYomeid (GopMysbl, Ha a + b. Hanpumep:

(a + b)* = (@® + 3a?b + 3ab® + b%)(a + b).

YMHOKeHHE BLITIOJHHM «B CTOJOHK»:

a® + 3a’b + 3ab® + b3
a+b
at + 3a’b + 3a’b? + ab®
adh + 3a2h? + 3ab® + bt
at + 4a°b + 6a?b? + 4ab® + bA.

Hrak, (a + b)* = at + 44 + 6a%b2 + 4ab® + bi.

YMHOKAs1 MPaByIo YacTh HTON0 PABCHCTBA NHa @ + b, MOJNYYHUM (op-
MYJIY NATOI CTeleHH JIBYUJIeHa:

at + 4a3b + 6a2b? + 4ab® + bt
a+b
a® + 4a'h + 6a®b? + 4a?b® + ab?
a'h + 4ab? + 6ah3 + 4abt + b5
a® + 5a'h + 10a%b? + 10a?b® + bab* + bb.

190



3uaumr,
(a + b)’ = a® + 5a'b + 10a%b? + 10a2b® + Sabt + b®.

JLiist Toro uToGbl 3aMETHThL 3aKOHOMEPHOCTL B (hopMylJie n-i cTeleHn
JIByUWJieHa @ + b 1py pasiiMuHbLIX 3HAYCHUSX 71, BbINHMINEM HMX, HauuHas
¢ n=1wu 3akanuusas n = 5.

(@a+b)'=a+b,

(a + b)? = a® + 2ab + b2,

(a + by = a® + 3a?b + 3ab? + b3,

(a + b)* = a* + 4a®b + 6a?b® + 4ab® + b*,

(a + b)Y =a® + 5a'b + 10a°b? + 10a?b® + 5abt + bS.

PaccmaTpuBasi 5TH GOpPMYJIbI, MOYKHO 3AMETHTL, UTO B IIPABOM YacTH
KaMCON M3 HUX 3alMCAH MHOIOWIeH, cofiepskalui n + 1 uienon, rue
n — MoKazaTellh CTCNeHH JIBYUJICHA.

[TepBriii yien MHOTOYJIeHA paBeH a@”, T. €. paBeH NPOU3BeJICHHI0 a”
u b°. Jlanee npu nepexojie K KasJoMy IoCHeVIOIIeMY WieHy [oKasaTelh
cTelleHH @ yMeHbINaeTcsi Ha 1, a MoKasaTelb cTelleHH b yBeJllMuMBaeTcs
Ha 1, T. e. cyMMa IoKasaTeJiei cTelleHel B KaX</IOM CJIal'aéMOM paBHa 7.

CaoxkHee 06CTOMUT Jiesio ¢ KodDOUIMeHTAMH. YTOOL BEISIBHTEL 3aKO0-
HOMEPHOCTEL B WX 00pasoBanuM, BLINHINEM IO MOPSIJIKY B CTPOKY KO-
(DUIMENTE MHOTOWICHOB NIPH 17 = 2, a 3aTeM Npu n = 3:

1 2 1
1 3 3 1

Bo BTOopoi#t cTpoke neppbiit U NnocyeAHUR KoaPpUIlMeHThl paBHbI 1.
HeTpyaHo 3aMeTHTh, UTO BTOPOH KOB(P(PHIMEHT MOMHO IOJYUHTh, CJIO-
JKHB BallMCaHHbIe HaJl HAM YHesia 1 ¥ 2, TpeTHH — CJIO3KHB 3allMcaHubie
Haj HuM yuenia 2 u 1.

[To Tomy ke paBUAy NOJyYaeM CTPOKY JUISI n = 4 U3 CTPOKH, 3allM-
CAHHOM JNsl n = 3:

1 3 3 1
1 4 6 4 1
AHAJIOTHUHBIM 00pPa3’oM M3 CTPOKH
1 4 6 4 1

MOXXHO IIOJIYUHUTEL CTPOKY, B KOTOpOﬁ BRIITMUCAHBI KOYPPHUIMEHTHE MHOIO-
YJjeHa, IOJYUYeHHOIO IIPHU BO3BEJICHUM JIBYWIeHa a + b B 18Ty cTelleHb:

1 4 6 4 1

1 510 10 5 1

[ToMeUeHHYI0 3aKOHOMEPHOCTL HEeTPY/IHO O0OCHOBATH, €CJH Ipo-
aNaJIM3UPOBATL NPUBEIGHILIC panee UPAMEPHI Hia YMHOKEHHE ¢B CTONI-
O6MK» MHOrowleHa a® + 3a’b + 3ab® + b* Ha aAByuJieH @ + b ¥ MHOrouJieHa
a* + 4a’b + 6a’b? + 4ab® + b* ua aByunen a + b.
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Ecnu pobaBurts crpory juis n = 0 (upu a # 0 uau b # 0), To KodpPpu-
IIMEeHTH! BCEX CTPOK MOXKHO PACIOJIOKMUTL B BUJI@ TPEYIOJbHHEKA:

n=20 1

n=1 11
n=2 1 2 1
n=3 1 3 3 1
n=4 1 4 6 4 1
n=5 1 510 10 5 1

B HEM «OOKOBBLIE CTOPOHBI» COCTOSAT U3 eJIHHMIL, 4 KAXNJ0e U3 0CTAJb-
HBIX UHCEJI PABHO CYMME JIBYX UHCeJ, 3allMCAHHBIX HAJl HUM. DTOT Tpe-
YIroJIbHUK HasbiBaloT TpeyroJbHukoMm llackans 1o MMeHH H3BeCTHOIO
¢ppannysckoro yuénoro bBiuesa Ilackansa (1623—1662) — maremaTHka,
(pusHra, ¢Guiaocopa ¥ JIMTEpaTopa, OINHUCABIICIO TAKOH TPeYroJibHHK
B CBOGM 3HaAMEHUTOM TpakTarTe «06 apupMeTHUECKOM TPEeYroJLHHKEes.

IIpononskast 3anuch Mo HOJMEUEHHOMY IIPaBHJIY, MBI MOXKEM HOJIY-
YHUTL CTPOKY Koa(puitmenToB jud n=6, 7, 8 1 T. JI. B (popMyJie

(@a+by'=a"+na* b+ ...+ nab* ! + b,

CymecTsyer crnocod, MO3BOMSIONAA cpasy HAWTH KOd(QQUIMEHTRI
MHOrOWJIeHa JIisl 3ajjaiHoro n. OJHAKO STOT cHocod CBSABAH ¢ MOHATHS-
MH, KOTOpbIe BAM [IOKA HEHW3BECTHHI.

OTMeTUM ellé OfHY MHTePEeCHYI0 3AKOHOMEPHOCTh B TPeyroJibHuKe
Iackans. Cymma koa(ppunuenTop npy n =0, n =1, n =2 U 1. JI. paBHa
coorBercTenno 20, 21, 22, 23 y 1. ji. BooGuie B paBeHcTBe

(@ +b)'=a"+na* b+...+nab*-1 + b

cymMa Kod(ppHIIMEeHTOB MHOTOWJIeHAa paBHa 2". ¥Y6e/HThLCA B HTOM MOXK-
HO, IIOJICTABHB B 9TO paBeHcrBo a =1 n b= 1.

YnpaxHeHus
957. Hanmmure crpoku Tpeyrodbunka [lackans jns n=6; n= 7.
958. Ucnonways tpeyronbiuk [Mackans, mannmmare QGopMmyay JUis 1ec-
TOW cTenenu jisywiena a + b. IIposephTe pesysinLTaT, YMHOMKHB Ha
a + b MHorousien, paBublit (a + b)®.
959. Hanumure opmyny:
a) ceibMOM CTelleHH JABYUJIeHa; 6) BOCLMOI CTeNeHH JBYUJIeHa.
960. Mcnoneaysa (GopMyay 4eTBépToi cTelleHH JBy4JieHa, npeobpasyiTe

BLIpAXKeHHe:

a) (a? + 2b)% 6) (a® - b)\.



961.

962.

963.

964.
965.

1966.

967.

968.

969.

970.

971.

IlpescraBbTe B BHjle MHOI'OWIEHA BhipaskeHHe:

a) (a% + 3p3)3% 6) (1 - 2xy)t.

[IpesicTaBbTe B BHAC MHOTOWICHA BHIDAXKeHHE:

a) (x+y)f+(x-y)% 6) (x+y)*— (x—y)h.

Bripaskenue (1 + y)? + (1 + y)* + (1 + y)® 3aMeHHIH TOXKECTBEHHO
paBHEIM MHoroujgeHom. Haiaure kosG@HUIMEHT ujieHa MHOrouJe-
Ha, cojlepKalero: a) y% 6) y°.

Kakoii ocTaTok NOJyuYuTes: IpH Jiesienny ynena 1476 na 1452
JlokaskuTe, UTO 3HAUCHHE BhIPASKeHMSI:

a) 83%+ 65 kparno 81; 6) 1410 4+ 88 kparno 139.

AononHuTenbHble ynpaxHeHusa K rnaee V

Jlokaskure ToxIecTBo (@ + b + ¢)2 = a? + b? + ¢? + 2ab + 2ac + 2be.

JlokaxcHTe, 4TO 3HAYCHHE BHIDASKEHHS He 3aBHCHT OT X:
a) (x+ 7)% - (x - 5)(x + 19); 6) (x + 9)% + (8 — x)(x + 26).

Pemure ypasHenue:

a) Bx+ 1P =27Tx2(x+ 1)+ 8x + 2;

6) 4x?(2x +9)=(2x + 3)* + 12(3x + 1).

Pasznoskure Ha MHOMHTEIIH:

a) b2+ 10b + 25; B) 16x2 - 8x + 1; 0 xd+ 2x% + y%

6) c? - 8¢ + 16; r) 4c? 4+ 12¢ + 9; e) a® - 6a’b? + 9.
IlpejicTaBbTe B BHjle KBajpaTa JIBYUJIeHA MJIM B BUJE BLIDAXKCHUSI,
NPOTHBOTIONIOMHOIO KBAJPATY JBYUJICHA:

a) at - 8a2 + 16; @) x+1+%x2;

6) —4 — 4b — b%; K) y -y - 0,25;

B) 10x — x2 — 25; 3) 9—m+%m2;

r) cld? + 1 - 2¢%; u) -25 — 2n — 0,04n2.

n) a®h? + 1243 + 36;

BrluucnuTe: 1 6
a) 1005-995;  ®) 0,941,065  x) 10595
6) 108 - 92; r 1,09-0,91; e 99%.1003.
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972,

973.

974.

975.

976.

977.

978.

979.

980.

981.

IIpescraspre B BUJIe MHOI'OWIeHA:
a) Sy (y* - 3)(22 + 3); B) (a' - 3)(a* + 3)(a® + 9);
)(Ax + x%); r) (1 =531 + %) (1 + bb).

0) -8x(4x — x°

YipocTuTe BhIpaskeHue:

a)(a+2)(a-2)-a(a-5) r)(b+8)(0-6)-(-T)(+T);
0) (a-3)B+a)+a(7-a) mne—De+D)+(c-9)(c+9)

B) (b—4)(b+4)—(b-3)(b+5); e) (h+ce)(e—5H)—(c—10)(c+10).
Jloka)cuTe, UTO 3HAYCHHE BLIPAYKEGHUS HE BABUCHT OT 3HAYCHHS TIe-
peMennon:

a) (x - 8)(x+8)— (x - 12)(x + 12);

A1 [ NERS )

ITpeoGpasyiiTe B MHOTMOYIEH:

a) (x - 5)% + 2x(x — 3); n (2a - 5)% - (ba - 2)%

6) (y + 8 — 4y(y - 2); e) (30— 1)+ (1 - 3b)%

B) (a—4)(a+4)+ (2a - 1)% k) (2x + 1)2 = (x + T)(x - 3);
r) (b-3)(b+3) - (b+2)% 3) By -2P-(y-9(9 -y

IIpu KakoM 3HAUEHHUM X YJIBOCHHOE 1IPOM3BeJIeHUe JIBYUWIeHOB X + 2
M X — 2 MeHbIlle CYMMBI MX KBajpaToB Ha 16?

IIpejcraBbTe B BHJle MHOI'OUJIGHA:

ay (x+y+ D(x+y-1); r) (¢c—d+8)(c—-d-8)
6) (m+n-3)(m+n+3); n (p+2q-3)(p-2q-3)
B) (a—-b-5)(a-b+5); e) (a - 3x + 6)(a + 3x + 6).
Pemure ypaBnenue:

a) (x—- 7P +3=(x—-2)(x+2)

0) (x +6)2—(x—5)(x+5)="79;

B) (2x - 3)2 — (7 - 2x)2=2;

r) (bx —1)2 - (1 — 38x)2 = 16x(x — 3).
Pasnoskure Ha MHOMKUTENH: 5
a) 1 —a%?; B) 0,09x% — 0,49y% n 1-x2 - =y

6) 4x?yt - 9; r) 1,21a® - 0,3665; e) 0,01a%* - 1.

Haiiaure snauenue BLIPAsKeHMsI:

ay 38172 ) 395 3.5 py L5205
T2 - 1627 57,52 - 14,52 131,5% - 3,52~

IpeicTansTe B BHJIC NPOU3BE/CHHSI:

a) x10—1; r) 36 — biyb; k) 0,01x1% — 0,16;

0) y'2 - 16; n 26pigt - 1; 3) 1,69y - 1,21;

B) a?x® - 81; e) -9 + 121m®n8; M) %ms - ;—g



982,

983.

984.

985.

986.

987.

988.

989.

990.

991.

992.

Paznoxxure Ha MHOMKUTENN:

a) (x - 5)%2 - 16; ) (Tx — 42 - (2x + 1)%
6) b+ T7)P2-9; e) (n-2¥%-@3Bn+ 1)
B) 25 - (3 — x)% k) 9(a+1)?-1;

r) 81 —(a+ T)% 3) 4 - 25(x - 3)%

IlpeobpasyiiTe B pousBeieHUe:
a) 16 - 9(p + 3)% B) 1-36(3y - 1)%
6) 9-25(4 — x)%; r) 4 - 9(a + b)’.

Jlokasxkure, UTO NPKU JIIOGOM HATYPAJILHOM N 3HAUEHUEe BbIPaXKeHus:

a) (n+ 1)%2 - (n - 1) jesnres na 4;

6) (2n + 3)2 - (2n — 1)? fenuTtca Ha 8;

B) (3n + 1) — (3n — 1)? penures na 12;

r) (5n + 1)2 — (2n — 1)2 penurcs na 7.
HajijuTe 3HAUEHHE BBHIPAYKEHHSI:

a) (3a — 2b)2 — (2a -~ b)> upu a= 1,35 u b =-0,65;
6) Ry —cP+(y+2cPupu c=1,2 ny=-1,4.
Paznioxkure Ha MHOMCUTENN:

a) 0,027x% + 1; B) d® + 0,008¢%

6) y% - 0,001x%; r) 125 - 0,064p3.
IIpejicraBpTe B BHE TPOHBBEACHHA:

27 2. s 1 3 15, pi2. 61 18, 3
a)64 y'“;  0) x+27, n)38a +0'%; r)lmx +y°.
JlokaxcuTe, UTO 3HAUCHHE BhIPAsKeHHUs:

a) 413 + 193 penuress Ha 60; B) 663 + 343 pesures na 400;
6) 793 — 293 penurcs na 50; r) 543 — 243 penurcs na 1080.
IpepcraBpTe B BHJE TPOHBBEACHNS:

a) (x+ 1)° + x% B) (a - b)® + b3%; ) 27a3 — (a - b)%;

6) (y - 2)° - 27; r) 8x% + (x - y)% @) 1000 + (b — 8).

IlpescTaBbTe B BHjle MHOroUJIeHa:

a) (@2-T)(a+2)-(2a - 1)(a - 14);

6) (2 - b)(1 + 2b) + (1 + b)(b® — 3b).

IIpejicraBbTe B BHAEC MHOIOUWICHA:

a) (x + 4)(x2 - 4x + 16); 6) (3a + 5)(9a2 - 15a + 25).

PemuTe ypaBuenue:

a) (x+ 1)(x+2)-(x~-3)(x+4)=6;

6) Bx-1)2x+ T)~(x+ 1)(6x~-5)=1T7;

B) 24 - By + )4y - 5)=(11-6y)(2y - 7);
r) 6y +2)b-y)=47- 2y - 3)(By - 1).
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993. Jlokaxkure, uTo QYHKILHS, 3a/laHHast GOPMYJIOH
y=(2x — 5)(3 + 8x) — (1 - 4x)?,
nuueinas. IlpunajieskuT JnW rpapury 5Tod (QYHRIMH TouKa
A(-1; 10)? Touka B(0; 16)?
994. Haifjiure 3HaYeHHe BLIPASKEHMSI:
a)Bn-1)(n+1)+2n—-1)(n—1)—(3n+5)(n— 2) npu n =-3,5;
6) Gy-1D2-y)-CBy+1)A-y)+2y+6)(y—3) upu y=4.
995. JlokaskuTe, UTO 3HAYCHME BLIPAMKEHMS He BaBUCUT OT 3HAUCHMS
nepeMennon:
a) (a — 3)(a? - 8a + 5) — (a — 8)(a? — 3a + 5);
6) (x2-3x+2)(2x +5) — (222 + Tx + 17)(x — 4).
996. JloKasKHATe TOKJAECTBO
(a? + b%)(ab + cd) — ab(a? + b2 — ¢ — d?) = (ac + bd)(ad + bc).
997. JlokaskuTe, UTO 3HAUCHHE BhIPAXKEHHs
(b+c—2a)(c—-b)+(c+a—-2b)(a—c)—(a+b-2c)(a—-b)
npu Jo0LIX 3HAUGHHMAX 4, b u ¢ pasHO 0.
998. YinpocTdTe BhipaXKeHHe:
a) (a+8)2—-2(a+8)(a-2)+(a-2)%
6) (- -2(y- Ny -9+ -9
999. Ynpocrure:
a) 2(a® - 1) - (a® + 3)(a? - 3) - %(62 +a - 1)(2a* + 3);
6) 4(m® - 3)% — (m? - 6)(m? + 6) - 9(8 — m + m?)(1 — m).
1000. IIpejcraBLTe B BHjle MHOrouJiena
(a(a + 2b) + b%)(a(a — 2b) + b?)((a? — b?)? + 4a?b?).
1001. JlokaskuTe TOMJECTBO:
a) (a+b)?(a—b)— 2ab(b - a) - 6ab(a - b) = (a — b)?;
6) (a + b)(a — b)? + 2ab(a + b) — 2ab(-a — b) = (a + b)>.
1002. Jlokaxxure TOMIECTBO
(@? + b%) (a' — a?b? + b*) — (a® - b%)(a® + b®) = 205,
1003. Haiifjure 3HaueHHe BLIPASKEHMSI:
a) (y + 5)(y? - by + 25) - y(y* + 3) npu y = -2;
6) x(x+3)°2—(x—1)(x2+x+ 1) npu x = —4;
B) 2p - 1)(4p?+2p+1)—p(p—1)(p+ 1) upu p=1,5.
1004. B kuure Jleonapya ditnepa (XVIII B.) HenosabsyeTess TOMRAECTBO
(P? + cq?)(r? + es?) = (pr + cqs)® + c(ps — qr).
JlokaskuTe ero.
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1005.

1006.

1008.

1009.

1010.

1011.

1012,

1013.

1014.

1015.

1016.

IIp¥ KAaKOM 3HAYEHUM ¢ MHOIOUJIEH CTAHJIAPTHOI'O BUJIA, TOMKIECT-
BeHHO paBHBI npouaseenuio (x? + x — 1)(x — a), He cojepsKuT:
a) x% 0) x?

IIpu KaKoM 3HAYCHHH b MHOTOWICH CTAHJAPTHOIO BHJIA, TOMXAECT-
BeHno pasuniii npoussejenuio (x2 — 10x + 6)(2x + b):

a) He CONIePIKHUT x?;

6) MMeeT paBHBLIe KO(UMPUILMEHTHI IIpH X° U 1pu x?

. llpejcraBbre B BUe IIPOM3BEJICHHUS:

a) Ta® + b3 B) 5Sat + 5bt; n) 1,2a% + 1,265;
6) 2at - 2b%; r) 2,5a% — 2,565 e) 3a® — 3b8,

JlokakuTe, uTO uMcio, paBHoe pasHoctu 111 111 — 222, sasnsier-
¢Sl KBAJIPATOM HATYpPaJIbHOI'O YHCJIA.

IIpeoGpasyiiTe B IpOH3Be/ileHHe BEIPaXkeHHe:
a) 9c!% —c13; 6) x*2 - 4—19x”°; B) a® - 0,64a% 1) y' - I%ys.

IlpesicTaBsTe B BHJIe NPOM3BEICHMSI:

a) 2x8 - 12x% + 18; B) a'b + 6a%b® + 9b%;

0) —2ab — 8a%b — 8b2; r) 4x + 4xy% + xy'2.

PasJiosuTe Ha MHOMKHUTCNIN:

a) 70a — 84b + 20ab — 24b?; B) 12y — 9x2 + 36 — 3x?y;

6) 21bc2 — 6¢ — 3¢3 + 42b; r) 30a3 - 18a%b - 72b + 120a.

IIpeobpazyiiTe B IpoH3Be/ieHre:
a) 3a® - 3ab? + a%b - b3 B) 3p— 2¢® - 3c%p + 2;

6) 2x — a’y — 2a%x + y; r) a* — 24 + 8a — 3a’.
Pemute ypasnenue:

a) X3+ 3x2-4x - 12=0; B) y3 - 6y2=6-y;
6) 2m3 — m2 - 18m + 9 = 0; r) 2a®+ 3a2 = 2a + 3.
PemuTe ypaBnenue:

a) x*-2x* - x+2=0; B) 2% - y? - 32y + 16 = 0;
6) y3 -2 = 16y - 16; r) 4x® - 3x2 = 4x - 3.
PassiosmuTe HAa MHOMKHTEIIH:

a) x? - y? - 1,5(x - y) r) p? - 16¢2 - p — 4c;

6) x2 - a2+ 0,5(x + a); n) a?+ 6a + 6b — b2

B) 4a2 - b2 - 2a + b; e) x2 - Tx+ Ty - y2
IpencraBbTe B BHE NPOU3BEICHHUS:

a) x?(x+ 2y) - x - 2y; B) a® - 5a? - 4a + 20;
6) x2(2y - 5) - 8y + 20; r) x3 - 4x2 - 9x + 36.
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1017.

1018.

1019,

1020.

1021.

1022,

1023.

1024.

Paznosxxure Ha MHOMKHTEJHU:
a) a2 - b2+ 2(a + b))% B) 2(x - y)? + 3x2 - 3y%
6) b2 —¢c?2 - 10(b - c)%; r) a2 -5 —4(a+ 1)2

[IpeoGpasyiiTe B NPOM3BeJCHHE BLIPAXKCHHE:

a) a?+ b? - 2ab - 25; r) b% - a? - 12a - 36;

6) 36 — b2 — ¢2 4 2bc; ) 81a? + 6be — 9% — ¢2;

B) 49 — 2ax — a2 — x?; e) b%2? — 4be — b2 -2 + 1.
PasioskHTe Ha MHOMKHTEINH:

a) 2%+ % + 2xy(x + y); r)y pP-2p%+2p-1;

6) x% - y% - Bx(x? + xy + y?); n) 863+ 602 + 3b + 1;

B) 203 + a(a? - 3b2); e) a® - 442 + 20a - 125.
IIpejcrapbTe B BHAC NPOH3BEICHHS:

a) x% + y® + 2x% — 2xy + 2y% B) a'+ ab® — a® — b
6) a® - b + 3a® + 3ab + 3b%; r) xt+ 23y - xy® -yt

JlokaskuTe, UTO MHOIOWJIeH IPHHHUMAET JIKIIL HEeOTPHIATeNbHbIe
3HAYeHUus:

a) x2 - 2xy + y? + a% r) a?+ 2ab + 2b% + 2b + 1;
6) 4x%2+a?—4Ax+ 1; n) x2 —Axy + y? + x%y% + 1;
B) 962 — 6b + 4¢? + 13 e) x2+ y? + 2x + 6y + 10.

MoskeT N BhIpaXKeHHe:

a) a2+ 16a + 64 npUHEMaThL OTPUIATENLHbLIC 3HAYCHHS;

6) —b? — 25 + 106 npuNMEMAaThL NONOKHTENLHLIC 3HAUCHHS;

B) —x? + 6x — 9 IPMHMMATL HEOTPHIlATELHEIE 3HAUCHHS;

r) (y + 10)2 = 0,1 nupuHUMATE OTPUIIATENLHBIE 3HAUCHUS;

) 0,001 — (a + 100)2 NpUAKMMATE TOJOKHTENLHLIC 3HAYCHUA?

Jenuress M Ha 5 NpH JOGOM I[@JIOM 71 BhIpaXkeHHe:
a) 2n+3)Bn-7—(n+ 1)(n-1)y
6) (Tn+8)(n—1)+3n - 2)(n+ 2)?

Toraskure Towaectso (10n + 5)2 = 100n(n + 1) + 25.

Hcenonessyst 570 TOMACCTBO, CHOPMYIAPYHTE PABHIIO BO3BEICHHSI
B KBaJIpaT HATYPaJLHOI'O UMCJa, OKaHYMBallnerocs mudpoi 5.
Haiiiure mo sTomy npasuny 252, 452, 752, 1152,



C ypaBHeHUSIMW C O[IHON NepeMeHHON Bbl MO3HAKOMWIUCL B MAafl-
LWKX Knaccax, a 00 ypaBHeHusIX ¢ IBYMSI NepeMeHHLIMU U X CUCTEMAX Bbi
y3Haete B 9Toi rnase. Bbl NO3HAKOMUTECH C MNOHITUEM JIMHERHOTO ypaB-
HEeHWA C IBYMA NepeMeHHbLIMW, HayuUMTeCh CTPOUTL FpaduKn Takux ypas-
HeHWid. Bbl y3HaeTe, YTO Ha3LIBAETCA CUCTEMOW JIMHEWHLIX YpaBHEHWIA
C [IByMSl NepeMeHHbLIMU, HayuuTech pellarb Takue CUCTeMbl rpaduyeckum
CcrnocoboMm, crnocotoM MOACTAHOBKM W CMOCOOOM CIIOXeHusi. Tenepb Bbi
CMOXeTe pelaTh TEeKCTOBLIe 3a/1a4d He TONLKO C MOMOLULIO YPaBHEHWUIA
C OfIHOA NepeMeHHOon, HO U C NOMOLLLIO CUCTEM YpaBHEHWUI C IBYMSI Nnepe-
MeHHbIMU. MpPUOOPEeTEHHbIE BaMW YMEHUS COCTaBAT OCHOBY [l M3YHEeHUs
B JlanbHeAlleM NpUEMOB pelueHusi Gonee CNOXHLIX CUCTEM ypaBHEHWNA.

JINHEWHBbIE YPABHEHUS C ABYMS
NEPEMEHHBIMKU U UX CUCTEMBI

Ilyers usBecTHO, UTO OJHO M3 JABYX UMceJ Ha 5 GoJbllle Jpyroro.
Ecau neppoe umciio 0603HaunTL GYKBOH X, a BTOpoe — OYKBOH ¥y, TO co-
OTHOIICHUEe MMy HHMH MOMCHO 3allMcaTh B BHJIe paBeHCTBa X — y = 5,
cojiepaKalero jige nepemenniie. Takue papencTBa HasLIBAlOT ypasHe-
HUAMU ¢ 08YMA NEpeMeHHLIMU NIV YPaBHEHWUAMH C JIByMA HeH3BecT-
HEIMH.

IIpuBeném apyrue npuMepbl ypaBHeHMil ¢ JABYMS IllepeMeHHBLIMM:
bx + 2y = 10, =Tx + y = 5, x%2 + y> = 20, xy = 12. Uz sTHX ypanHe-
HHI NepBhie JIBA UMEIOT BHJ ax + by = ¢, rjie a, b u ¢ — umnena. Takue
YPaBHEHMS] HABLIBAIOT JUHCUHbLIMU YPAGHEHUAMU € O08YyMs nepemeH-
HbIMU.
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JiuneiiHKIM ypaBHeHWeM ¢ JIBYMs Tie-
peMeHHEIMH Ha3zLIBaeTCsl ypaBHeHHe BHMJa ax + by =ec¢, rae
X ¥ y — NepeMeHHEIe, @, b U ¢ — HeKOTOphle UHCIA.

YpasHenue x — y = 5 npu x = 8, y = 3 ofpainaercs B BepHoe PaBeH-
cTo 8 — 3 = 5. ['oBopsAT, UTO Napa 3HAYCHWH NepeMeHHbIX x =8, y = 3
SIBJISICTCSI peuleHueM HTOro YpaBHeHMs .

PermieneM ypaBHeHHSI ¢ JIBYMSI lepe-
MeHHBIMMA HABLIBACTCS Apa 3HAUCHHH NepeMeHnkIX, oGpamaio-
masi HT0 ypaBHeHHe B BePHOE PaBEHCTBO.

HeTpyjiHo npoBepuTh, UTO pelleHHsIMH YpaBHeHHs X — y = 5 sABJs-
joTes Takake napel: x = 105, y=100; x =4, y=-1; x =3, 5 y=-1,b.
Ilapsl 3mHauenWii NepeMeHHLIX 3alMCLIBAIOT MHorjxa kKopoue. Hanpu-
Mep, IlepeuHcJieHHLIe NMaphl MOKHO 3amdcaTh Tak: (105; 100), (4; -1),
(3,5; —1,5). Ilpu Takoi sanucu HeoOXOJHMO 3HATH, 3HAUEHHE KAKOH H3
lepeMeHHbIX CTOMT Ha [IePBOM MecTe, a KaKoH — Ha BTopoM. B 3anucu
pelendii ypaBHeH!s ¢ NepeMeHHBIMU X ¥ y YCJIOBUMCS Ha NIePBOM MecTe
3aNMUCKHIBATH 3HAYCHHS X, a HA BTOPOM — 3HAUCHMS Y.

Vpasuenus ¢ AByMS NepeMeHHBIMH, HMEIONHE OJHU U Te 3Ke peilie-
HHsI, HABLIBAIOT PABHOCUNLHLIMU. Y PABHEHHS C JIBYMs IlePeMEHHLIMH,
He MMeIHe PelleHMi, TAKKe CUUTAIOT PABHOCHIIBHBIMH.

YpaBHeHHs ¢ JIBYMSI llepeMeHHLIMH 00JIalaloT TAKMMH JKe CBoicTBa-
MH, KaK M ypaBHeHHs ¢ OJHOM IepeMeHHOoM:

€CJIH B YPaBHEHHHM [EPeHeCTH cllaraeMoe U3 OJHOH JacTH B JApy-
I'Yi0, HBMEHHMB €ro 3HaK, TO MOJYIHTCS YPaBHEHHE, PABHOCHIb-
HOe JIaHHOMY;

ecJii ofe uYacTH ypaBHEeHHsI YMHOMKHTEL HJIM PABJeIHThL HA OfHO
W TO Xe OTIHUHOe OT HyJsl UHCJIO, TO HOJYUHTCS YpaBHeHue,
PaBHOCHJILHOE J[AHHOMY.

PaccmoTpuM ypasnenue
5x + 2y = 12. (1)
Bocnonb30BaBIIHCH CBOMCTBAMH YPABHEHHH, BHIPASHM H3 HTOT0 YpaB-

HeHHUsI OJIHY NIePEMEeHHYIO Yepes JIPYryio, nanpumep y uepes x. Jlis storo
nepeHecéM ciaraemMoe 5X B IPaBYIO UACTh YPABHEHHS, HBMEHHB €ro 3HaK:

2y =-b6x + 12.
Pazjlenum ofe yacTy HTOro ypapHenusi na 2:
y=-2,5x + 6. (2)
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Ypasuenue (2) paBHocuabHo ypasHenuio (1). Ilonbsysce dopmysioi
y =-2,5x + 6, MOXKHO HAHTH CKOJILKO YI'OJIHO pelleHuii ypaBHenus (1).
f[:m HTOro JIOCTATOYHO B3ATH NMPOH3BOJBLHOE X W BHIYHCIHTE COOTBETCT-
ByloInee eMy snadenune y. Hanpumep:

ecimx=2,T0oy=-2,5-2+6=1;

ecnm x =04, Toy=-2,6-0,4 + 6 =5.

[Tapwl uncen (2; 1), (0,4; 5) — pemenust ypapHenus (1). Ypapuenue
(1) mmeer Geckonedno MHOIO pelienyu.

Muoria npu peinenuy 3ajiaun Tpedyercesi HAXTH Bee Maphl HEeJbIX YH-
ceJl WIH Bce Iapbl HATYPAJILHLIX YHCeN, YJOBJIETBOPSAIONHE YPaBHEHUIO
¢ JIByMsi llepeMeHHBIMU. B Takux ciyuasix roBopsT, UTO HaJl0O ¢pelIuTh
ypaBHeHUe B IeJbIX YHCJIaXe» WIH ¢PElIUTh YPaBHEHHe B HATYpPaJbHLIX
qHCHAX» .

ITpo6iiemMa pemienusi YpaBHeHHH B HATYPAJILHBIX YHCIAX NOJPOOHO
paccMaTpuBasiach B paboTax M3BeCTHOrO rpedeckoro marematuka Jluo-
¢anTa (111 B.). B ero Tpakrate ¢« Apu(pMmeTHKa» INPHBOJSTCS OCTPOYMHEIE
c11ocoObl pellieH|si B HATYPaJIbHBIX UHCJIAX caMbiX pazHooOpasHbIX ypas-
HeHWi. B cBA3K ¢ DTUM YpaBHEHUS ¢ HECKOJNbKUMM IepPeMeHHbIMM, JUIs
KOTOPLIX TpeGyeTcsi HAUTH pelleHMsl B HATYPAJLHBIX HIH HEJBbIX UMC-
JNiax, HaspiBaloT JHOMANTOBLIMH YPaBHCHUSIMH.

PacemoTpuM 3aiauy, B KOTOPO# HAaJI0 HAWTH HATYpaJibuLIe pelenusi
YpPaBHEHUS ¢ JIByMS NepeMeHHLIMH.

3apmaua. 'pynny u3 35 TypHCTOB pelIWJIM paccesiMTh HA TeIIoXoe

B TPEXMECTHbIe W UeTHIPEXMeCTHhIe KaloThl TaK, UT00bLI B KaloTax He
ocTaBaJIoch CBOBOJHBIX MecT. CKOJIBKO TPEXMECTHLIX H CKOJILKO Ye-
THIPEXMECTHRIX KaloT HAJl0 3aKasaTh?
JlonyeTum, UTO HA/IO BAKABATH X TPEXMECTHRIX M i YeTHIPEXMECTHLIX
kaiT. Torga

3x + 4y = 35.
Tpebyercsi HaliTH Bee Maphl HATYPaJLHBLIX 3HAYEHHH NepeMennbixX x
W Y, VJIOBJICTBOPSIONHE DTOMY YpaBHEHHIO.
W3 ypaBHenus: 3x + 4y = 35 HaxXoAuM, UTO

_ 35-3x
Yy 1

[lojcraBiusis B DTO paBeHCTBO BMECTO X I[0CJENOBATENILHO UHCHa
1, 2, 3 ¥ 1. )., HAWJIEM, NIPH KAKUX HATYpaJbHLIX 3HAYEHHSAX X CO-
OTBETCTBYIOIHE 3HAYCHWS Iy SIBJSIIOTCH HATYPAJILHBIMH UHCIAMM:
eciim x=1, 10 y=8; ecsit x=5, To y=5; ecaim x=9, 10 y=2.
JIpyrux nap HaTypaJibHbIX UHKceJ, YJIOBJETBOPSIOINHX YPaBHeHHIO
3x + Ay = 35, HeT, TAK KaK IPHU APYI'HX HATYPAJIbHbLIX BHAUCHUAX X
COOTBETCTBYIOINCe 3HAUCHHe y sABJIsierTcsl JHUOO JAPOGHBIM IOJOMH-
TeJLHBIM YHCJIOM, JIH60 OTPHIATEJILHLIM YHCJIOM.

B3HAUMUT, HAJIO0 3aKa3aTh COOTBETCTBEHHO TPEXMECTHBLIX M UeTHIPEX-
MeCTHHIX KaloT Jubo 1 u 8, nu6o b u 5, nu6o 9 u 2.
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YnpaxHeHus

1025.

1026.

1027.

SIBnserca M ypaBHeHHMe ¢ JIBYMsl [ePEeMeHHBLIMHU JIMHeHHBIM:

a) 3x-y=1T7; B) 13x + 6y = 0;

6) x? - 2y=>5; r) xy + 2x=9?

SIpnsiercs M napa 4yMces x = 1% HYy = 4% peleneM ypaBHeHHST
X+ y = 6?7 YkamuTe emé jBa pelienus 5TOro ypannenus.

ITapel 3HaYenii NepeMeHHLIX X M y YKaszaHbl B TablHIe:

-b -4 -3 -1 0 4 5

0 3 4 -3 ~b -3 0

1028.

1029.

1030.

1031.

1032.

1033.

1034.

1035.

Kakue U3 HUX ABJISIIOTCSH PelICHHSIMH YpaBHEHHUsI:

a) 2x +y=-5; 06) x + 3y =-5?

SApnserca nv pemedvem ypapHenuss 10x + y = 12 napa uwucen
(3; -20), (-2; 12), (0,15 11), (15 2), (25 1)?

CocraBbTe Kakoe-HHOY/Ib JIMHeHHOe YpaBHEHHEe ¢ JIBYMS [lepeMeH-
HBIMH, PellleHHeM KOTOPOIO CIYMHT Napa Yucen:

a) x=2, y=4,5; 6) x=-1,y=2.

W3 nuneitnoro ypasnenusi 4x — 3y = 12 Bripasure:
a) y uepes X; 6) x uepes y.

W3 ypaBHenus 2u + v = 4 BnIpasuTe:
a) NepeMeHHylo v Yepes u;
0) NepeMeHHYIO u Yepes v.

BripasuTe M3 JIaHHOr'0O YpaBHeHHS] INeDEeMeHHYIO y uepes X; He-
N0JL3YA MOJYUCHHYIO (GOPMYJY, HAHJIUTe TPH KaKHX-JIHOO pelre-
HHSI DTOTO YPaBHEHUSA:

a) 3x + 2y =12; 6) by - 2x=1.

a) Belpazup M3 ypaBHeHMsi X — 6y = 4 nepeMeHHYI0 X uepes y,
HAHUTe TPY KAKUX-JIMOO pellleHHs DTOIro YpaBHEHHS.

6) Bpipasup nepeMeHHYIO y uUepes IepeMeHHYI0 X, HalJuTe TpU
Kakux-Jiu6o pemenus ypapuenus 3x — y = 10.

Cpeny peiienuii ypasHenust x + 2y = 18 maljure Takywo napy,
KOTOpasi COCTARICHA W3 JIBYX OJ[HHAKOBHLIX UHCEJI.

Hajipure spadende kos(pUIHeHTA @ B YpaBHeHHMH ax + 2y = 8,
eCJIM M3BECTHO, UTO napa x = 2, y = 1 siBJgeTcs pellleHHeM 5Toro
VpaBHEHHSI.



1036.

1037.

1038.

1039.

1040.

1041.

1042.

1043.

1044.

WUz aByxXpyOnéBbIX M HOATHPYOJNEBHIX MOHET COCTaBJieHA cyMMa
28 p. CkonbKo ObUIO B3SITO ABYXPYOJEBBEIX MOHeT?

Yuenur Kynua Terpajy no 5 p. ¥ kapampjamu nmo 7 p. CkoJanko
TeTpajielt KYNWJ YYCHHK, eCJId W3BeCTHO, YTO 3a BCIO MOKYNKY O
3amyatun 44 p.?

Xossiika Kynusia riaybokde U MeJIKHe Tapesiku, YIJIaTHB 3a I0-
kynky 320 p. I'ny6okas TapeJika cTOMUT 35 p., a MeJIKasi TapeJika
cTouT 30 p. CkoJILKO IMYGOKHX M CKOJILKO MEJKHX Tapesiok Ky-
nuaa Xossiika?

Myka pacacoBana B nakerbl 110 3 Kr v 1o 2 kr. CKoJibKO nake-
TOB Ka)J[Oro BUJA HAJI0 B3SITh, UTOOLI NOJYUUTEL 20 KI' MYKH?

([l paGomst 6 napax.) Kynuwiu Terpaju B auneiky no 10 p. sa
KAMKJYIO H TeTPAJIH B KICTKY 110 15 p. 3a Kadx1ylo, 3aTPATHB Ha BCIO
nokynky 320 p.

a) BoisicHHTe, MOXHO JIK [IPH YKA3aHHOM YCJIOBHM KYIIUTH OJIHHA-
KOBO@ KOJIHYECTBO TeTpajiled B JMHeHKY W TeTpajiled B KJIeTKY.

0) YKa’KHTe Bce BO3MOMKHBIC NMapbl, KOTOPLIE MOKHO COCTABHTL
W3 YMCNIa TeTpajiel B JIMHEHKY W UMesia TeTpajici B KJIeTKY NpH
YKazaHHOM YCJIOBHH.

B) Haiijure MmakcuMalibHOE KOJIMYECTBO TeTpajieil, KoTopble MOXK-
HO KYIHTH IIPA YKa3aHHOM YCJIOBHM.

r) Haiijiure MUHAMANBLHOE KOJHYECTBO TeTpajleil, KOTophle MOXK-
HO KYINHTH NPH YKA3aHHOM YCIOBHM.

1) BelnoJinuTe COBMECTHO 3ajlaHusi a) U 0).

2) Pacupejiesinte, KTO BBIIOJIHSIOT 3ajlaHMe B), a KTO — 3ajla-
HHe T'), ¥ BLIIOJIHKTE KX.

3) IlposepuTe Apyr y JApyra, BepHo JIM BBINOJHEHBLI 3aJlanus,
W McnpaBbTe OMKMOKH, €CJIM OHHM JONYINEeHL.

B peayJibTaTe NepecTaHOBKHM UMD JIBY3HAUHOI'O UMCIIA OHO YBEJIH-
yunock Ha H4. Haitjure sT0 umcio.

HaiijiuTe HanMenbInee HATYPAJIbLHOE YHCI0, KOTOPOE MPH JieJIeHHH
Ha b jaér ocratok 1, a npu jienenuu na 6 — ocraTok 2.

HaiiuTe snayenue BLIpaskenusi:

a) 2c(c —4)? - c?(2c - 10) npu ¢ = 0,2;

6) (a — 4b)(4b + a) npu a = 1,2, b= -0,6;

B) 3p(1 +0,1p)2 - 0,6p2 npu p = -2.
Pasnoxure Ha MHOMHTEIIH:

a) 1 +a-a”-a% 6) 8 — b% + 4b — 2b%.
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Kasiiasi nmapa dmceli, SBNSIONIASCH PeICHHOM YpPaBHeHHS ¢ Iepe-
MEHHBIMH X ¥ i, H300PAXKACTCH B KOOPAMHATHON IIOCKOCTH TOUKOM, KO-
OPIMHATAMH KOTOPOil CAYIKHT 9Ta napa uMcel (aGCIMecoil CIyKHT 3Ha-
ueHHe X, A OPJMHATOH — 3HaueHWe y). Bce TakMe TOUKHM OGpasyioT

ZpapuK ypasHeHus.

I'padpmkoM ypaBHeHHS ¢ ABYMS NepeMeHHEIMH HA3LIBACTCSH MHO-
JKECTRO BCEX TOUECK KOOPJIMHATHON IUIOCKOCTH, KOOPJHHATHI KO-
TOPBIX SIRJISTIOTCS PEIICHUSIMH HTOI0 YPABHEHHSI.

BrisicHAM, 4TO npejcTaBisieT cofoil rpaguK ypaBHenus

l,s_q,__

X
Wb

—

=21-110
=1
T
l2
|
Puc. 74
I
™
]
=
+
1 =
[
Puc. 75

3x + 2y = 6.
Bripazum nepeMeHHYI0 y depes x:
y=-1,5x + 3.

dopmynoit y =-1,5x + 3 sanaérest nu-
HeifHast (PYHKIMS, IrpadHKOM KOTOPOH ciy-
JKUT npsaMast (puc. 74). Tak Kak ypaBHeHHsI

3x+2y=6my=-1,5x+3
PABHOCHJILHEI, TO 5Ta NpsAMas sBIsETCS
M rpaMKoM ypaBHeHHs 3X + 2y = 6.

C NHOMOIIBIO TAKMX e PpaccyKIeHHH
MOXCHO ITOKa3aTh, YTO rpadMKoM JII0Goro Ju-
HeHHOIro ypaBHeHHSI ¢ NepeMeHHLIMU X U Y,
B KOTOPOM KOXDOHIMEHT NPH y He paBen
HYJIIO, SIBJISIOTCS NpsiMas.

Ecnu B nupelinom ypaBuenuu kodspgu-
IIMEHT IIPH i PaBeH HYJI0, a KOXPPHILHEeHT
NpM X OTJHYEH OT HYJNs, TO I'papUKoM Ta-
KOT0 YPaBHCHHSI TaKXKe SIBJSITCS] MpsiMasi.
PaccmoTpuM, Hanpumep, ypasHeHHe

2x + 0y = 12.

Ero pemendsiMH CHy3RaT Napbl uMcel
(x; y), B KOTOPLIX X = 6, a y — JMoboe yKc-
Jo, nanpumep (6; 2), (6; 0), (6; —4,5). I'pa-
(MK ypaBHEHHSI COCTOMT M3 BCeX TOUEK,
abclMeca KOTOpLIX paBHa 6, a opjiuHaTa —
NpousBoJbHOMY uHeay. Taxkue Touku obpa-
3YIOT NPIMYIO, NPOXOASINYIO 4Yepes TOUKY
(65 0) ¥ mapayyensnyio ocu y (puc. 75).



I'papukomM JIMHEHHOI'O YPABHEHHUS € JIBYMS llepeMeHHBLIMH, B KO-
TOPOM XOTs Obl OJJHH M3 KOMP(PUIMEHTOB IPH NepeMeHHbIX He
paBen HYNIO, SIBJISIETCSI MpsSiMasi.

PacemoTpum Teneps ciydaid, Korja B JHHeHHOM ypapHeHHH ofa Ko-
D(PPUIHCHTA TIPH NepeMeHibIX paBHbl HYJIO.
YpaBuenue
ax + by =c,

B KOTOPOM 062 KOa(PHUIMeHTa [IPH IePeMEeHHLIX PaBHLI HYJIIO, HMeeT BHJ{
0x + Oy = c. IIpu ¢ =0 mobasi napa uMces siBJsieTCA pellleHHEM HTOro
ypaBHEeHUs, a ero rpauKoM — BCS KOOPJIMHATHASA II0CKOCTh. [lpu ¢ # 0
YpaBHeHHe He WMeeT pellleHHd W ero rpadMk He COAepXKHT HH OJAHOHU
TOUKH.

[IpuBesiéM npuMepLl MOCTPOCHHS MPAPHKOB JIMHEHHLIX YpaBHeHHHA.

IMIpumep 1. IlocTpoum rpadpmuk ypasHenusi 3x — 4y = 12.
B ypaBuennu 3x — 4y = 12 kodQOUIMEHTHI IPH NIepeMeHHBIX OTJIHY-
nul ot mynsa. Ilosromy ero rpapukom spusiercsi npsimasi. IIpsimas
onpejiessieTcsl AByMsi Toukamu. HaiijléM KOOpAMHATEI JIBYX KaKuX-
6o TOUeK NpSAMOii:
ecam x =0, 1o y=-3; ecxin x =2, 1o y =-1,5.
Otmerum Touku (0; —3) 1 (2; —1,5) ¥ npoBejiéM uepes HUX MPIMYIO
(pHc. 76). Ira npsimasi — rpaguk ypasuenust 3x — 4y = 12.

IIpumep 2. Ilocrpoum rpadpuk ypasnenus 0,5x = —1,5.
10 ypaBHeHHe MOXCHO 3anucath B Buje 0,5x + Oy = —1,5. Ero pe-
MICHUSIMH CIYIKAT NAPhl YHCEJ, B KOTOPRIX X = —3, iy — [POU3BOIL-
Hoe umncsno. I'padMKoM ypaBHeHMs SIBISIETCS NPSIMAasi, MPOXOAsINasi
yepes Touky (—3; 0) 1 napauiensHas ocu y (pHe. 77).

11 (% |
=T
mEn )
=
n X 1
3 1
=T 2, 0 X
1 h
bt—2. ¢
[ Ghd
15
|
Puc. 76 Puc. 77
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YnpaxHeHus

1045,

1046.

1047.

1048.

1049.

1050.

1051.

1052.

1053.

[IpunajnexkuT au rpaduKy ypaBHeHHus 3x + 4y = 12 Touka:

a) A4; 1); 6) B(1; 3); B) C(-6; -7,5); r) D(0; 3)?
Kakue uz Touek A (6; 1), B(—6; -5), C(0; -2), D(-1; 3) upunanu-
nexar rpaduky ypaBHeHHsi x — 2y = 4?

JlokaskuTe, uTo rpaMKH ypaBHeHHH 3x — y = -5, —x + 10y = 21,
11x + 21y = 31 npoxouar uepes Touxky P(-1; 2).

IlocTpoiiTe rpaduK ypaBHeHHS:

a) 2x — y=6; B) x + 6y =0; n) 1,2x=-4,8;

6) 1,5x+ 2y =3; r) 0,5y —x=1; e) 1,6y =6.
[TocTpoiiTe rpaUK ypaBHEHHS:

a) x+y=>5; ©0)y—-4x=0; B) 1,6x=4,8 1) 0,5y=1,5.
IlocTpoiiTe rpa@UK ypaBHeHHS:

a) x-y—-1=0; B) 2(x - y)+ 3y =4;

6) 3x = u+4 M) (x+y)—(x—-y)=4

Ha npsimoii, ssnsomeics rpapukom ypasnenusi 21x — 5y = 100,
B3sATa TOUKa, abcnMcca koTopoi paaa 3. Halijiure opiiunary sroi
TOUKH.

HzpecTHO, UTO OpAMHATA HEKOTOPOM TOUKH HPSIMOM, siBJISIIOIICHCS

rpadpurom ypasuenus: 12x — 5y = 132, pasua 0. Haifure abenuc-
cy DTOH TOYKH.

(/lns paGomst 6 napax.) He BLINOJHSS MOCTPOSHUS, ONPeJleJIUTE,
B KAKHX KOODJMHATHBLIX YeTBEPTIX PACIONOMKEH I'papHK YPaBHeHHS:
a) 12x — 8y = 25; 6) 6x + 3y =11; B) 1,52 =150; r) 0,2x = 43.
1) O6eynure ApYr ¢ APYroM, B KAKHX KOODJMHATHBIX YIJIaxX IpH
a =0, b = 0 moxeT OLITL pacoyioyen rpa)MK ypaBuenus: ax = b;
ay=b; ax + by =c.

2) Pacnpejiesinte, KTO BHINOJHSIET 3aJlaHUd a), B), a KTo — 3ajia-
HMs 6), I'), X BBIIOJHUTE UX.

3) IlposeprTe JApyr y JApyra, BepHO JIH BBITOJHEHKl 3ajanus,
W MCHPaBhLTe OIMHOKH, eCIIM OHH JONYIeHkl.

PEHE LEKAPT (1596—1650) — ¢ paHuyackuit punocod,
Martematuk U ¢uank. Cozaan OCHOBLI AHANMTUHECKON
reomMeTpuu, BBEN NOHATHE NEpPeMEeHHON BenuuuHbl, pas-
pa6otan metoq KoopauHat. OCyWecTBUA CBA3L anredpbl
C reoMeTpuen.



1054. PemuTe ypaBHeHHe:
16 —x 18-x _ .
e e TR

1055. Haiijure 3HaUeHHe BBIPAXKEHUS:
a) a(@a-4)-(a+4)2 upua = —1%;

6) (2a — 52 —4(a - 1)(3 +a) upu a =

x—15 2x+1 ., _
6) 2 T+1—0.

A,
12’

3apauva. Cymma ABYyX umces pasua 12, a ux pasuocts papua 2. Haiau-
Te DTH uMca.
O6osnaunM neppoe uueno 6ykBoi x, a ropoe 6yknoit y. Ilo yeno-
BHIO 3aJlauM cyMMa uMces paBHa 12, T. e.

x+y=12.
Tak Kak pasHOCTL uMceJ paBHa 2, To
x-y=2.

MEI coCTABMIIM JIBA YPABHEHHS ¢ [IBYMs llepeMeHHbLIMH. YUToGh! oTBe-
THTHL Ha BONPOC 3a/laud, HAJ[0 HAWTH TaKHe 3HAYCHHUS NepeMeHHbIX,
KOTOphIe 00paIaloT B BepHOe PABEHCTBO KaXKIoe W3 YpaBHeHWM
x+y=12 w1 x—y=2, T. . HAUTH OOIUE pelIeHUs DTHX ypaBHe-
HUii. B TakuX ciyuasx roBopAT, UTO TpebyeTcsl peuiums cucmemy
ypagHenuil.

CHeTeMy YpaBHEHMH NPHMHSTO 3allMCHIBATH C IIOMOILIO (UI'YPHOI
ckoOku. CoCTaRIeHHYI0 CHCTeMY YPABHEHMH MOXKHO 3alMcaTh Tak:

x+y=12,
x-y=2

NbEP ®EPMA (1601—1665) — dpaHuUy3ckuii MaTema-
TUK, OUH W3 co3paTeneil aHanuTUYeckon reoMeTpur u
TEOPWUU YKuceN, 3aHuMancs Teopueil pewenua anredbpan-
YECKMX YPaBHEHWIA C HECKONBKUMU NEPEMEHHBIMK.
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Ilapa 3nauenmit nepemMeHHbIX X = 7, y = 5 CHAYIKUT pellleHHeM KaxK-
JIOro ypaBHEHMSI CHCTeMbl, Tak Kak o0a paseHcTBa 7+ 5=12
u7-5=2 apnsiores BepHbIMA. Takyio napy HasblBalOT peurenuem
cucmemel.

PemenureM cicTeMbl YpaBHeHHH ¢ ABYMS
NnepeMeHHBIMHE Ha3bpIBaeTcs nmapa 3HaYenuin nepeMennnix, obpa-
mapolnas Kaycjoe ypapuenHe CHCTEMLI B BepHoe paBeHCTBO.

PemuTs cHcTeMy ypaBHeHMH — 3HAUMT HAHTH Bee eé pellleHust Wiu
JIOKAa3aTh, 4T0 PeleHHi Her.

Jlnst Toro 9To0bl PeIliuTh CHCTeMY JIMHeHHBIX YPaBHEHWH ¢ JIByMs
NePEeMEeHHEIMM, MOMHO HCIONL30BATE TPAQUKH YPaBHCHWA.

IlyeTs TpebGyeTcsi pellinTh CHCTEMY YpaBHeHM

2x+3y = 5,
3x—y=-9.

M|

IlocTpouM B KOOPAMHATHOHN IJIOCKOCTH
rpapMKyH ypaBHeHMH cucreMbl. I'papuirom
epBoro ypapHeHHsl spisiercs npsmas AB,
a rpadgukom Broporo — npsimasi CD (puc. 78).
B Koopaunarel s1060i Touku npsimoi AB
SIBJIAIOTCS pellleHHeM ypaBHeHus 2x + 3y =5,
a KOOPAHMHATHI JIOOOH ToukH upsimoii CD saB-
JIAIOTCH pellleHueM ypaBHeHMs 3x — y = -9.
Koop/iuHaThl TOYKM Nepecedenusi NMpsiMbIX
BT™  yjOBIETBOPSIOT Kak ePBOMY YpaBHEHHIO,
I TAK W BTOPOMY, T. €. SIBASIIOTCS pelieHHemM

cHeTeMbl. 'pamku nepecekalpTcesi B TOUKe
Puc. 78 K (~2; 3). BHAUMT, CHCTEMAa MMEeT eJUHCT-
BeHHOe pellleHHe: x = -2, y = 3.

IIpyMenéHHBIAH HAMH cllocod pellleHdsl CHCTeMBI YpaBHeHHWH HasbiBa-
eTcsl zpaguyueckum. 3aMeTHM, YTO rpauuecKkmii ¢mocod o6LIYHO TO3BOJIS-
eT HAXOJMTL pelleHust JHINL NPHOIHIKENHO.

PaccMoTpUM cHCTEMEI IBYX JIMHEHHBIX YPaBHEeHUI ¢ JIBYM#A llepeMeH-
HBIMH, B KaXX/JIOM U3 KOTOPBLIX XOTs Obl OJIHH H3 KOXDPHUILMEHTOB [IPH 11e-
PEeMeHHBIX OTJIMUYeH OT HyJisl. BLIsICHMM, Beerja JIn Takas cucTeMa uMeer
pPelien s ¥ eCJIM HMeeT, To CKONBKO. ['paiKkaMy YpaBHeHHHA CHCTEME] SIB-
nsiores npsaMiie. EciiM 9TH npsiMble NepeceKkaloresi, ToO CHCTeMa HMeeT
QJIMHCTBEHHOE PellleHHe; eClIH MPSIMbIe NapaJulelibHbl, TO CHCTeMA He HMe-
eT pelleHH#; ecJiM NpsSMbIe COBIAJIAIOT, TO pellleHHil 6eCKOHEUHO MHOTIO.

e

L C

L3l =

BER)
'Y

Ipumep 1. BuisiciuMm, CKOJILKO pellieNHi MMeeT cHCTeMa ypaBHeHWi
11x+10y = 120,
6x+y=18.



PaccMoTpuM, KaKOBO B3aMMHOe pacliojiodKeHHe rpapMKoB ypaBHe-
HUHA JlaHHOoli cucTeMbl. Jlist 5TOro BhIpazsuM M3 KasK/I0I'0 ypaBHeHUs
y vepes x, MOJYIHM

{y =-1,1x+12,

y=—-6x+18.

Ypasuenusimu y = —1,1x + 12 u y = —6x + 18 3ajaiorest nuneinnie
(YHKIUHK. YTI0BBIe KOXDMUIIMEHTHI NPSIMBIX, SBISIIOIIKUXCS rpadu-
KaMM 9THX (DYHKIUH, pasiMuHbl.

BHAUMUT, DTH NIPSIMBIE [IepeceKkaloTesl U CUCTeMa UMeeT eJIMHCTBeHHoe

pelenue.
IIpumep 2. PaccMOTpHUM, CKOJBLKO PellleHUH UMeeT cucTeMa ypaBHeHHUM
8x+ 20y = 3,
{2x + 5y = 16.

M3 kax/1oro ypaBHeHHs CHCTeMBI BHIPAZHM y Uepes x:
y = —0,4x + 0,15,
y = -0,4x + 3,2.
IIpamMuie, apasionmecs rpapuKkaMy JMHEHHBIX (PYHRIMA
y=-0,4x + 0,15 u y =-0,4x + 3,2,

napajijieJibHbl, TAK Kak WX YINOBble KOMPPHUIMEHTHl OJIMHAKOBLI,
a TOUKH JepeceyeHus ¢ OChKO Iy pas3JInvyHbl.
Oreona cJeiyeTr, 4To JaHHas cucTema ypannenuﬁ He HMeeT pe-

Ienuii.
Ilpumep 3. BuisscHHM, CKOJLKO pelleHHH MMeeT CHCTeMa ypaBHeHHH
bx+ 2y = -18,
{15x+ 6y = —54.
Bripasup M3 KaM/JIOro ypaBHEHHSI CHCTEMBI y uepes X, INOJYYHM
y=-2,bx-9,
{y =-2,5x- 9.

OueBuiHO, YTO rpaPMKH ypaBHEHHUH COBNAAAIOT. DTO O3HAUAET, UTO
mobasi napa uuces (Xg; Yg), B KOTOPOH Xy — IPOU3BOJILHOE UHUCIIO,
a yy = —2,0xy — 9, ABNACTCH pellleHHeM CHCTeMBbl.

CHerema uMeeT GecKoHeuno MHOIO pelnenui.

YnpaxHeHus
x+y=4,

1056. Sipnsiercsi M pelienHeM CHCTEMBLI YpaBHEHHi { 9z 9 napa
—y=

uucen: a) x=3,y=1; 6) x=2, y=2?
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1057,

1058.

1059.

1061.

SIBnsierca nu napa unces u = 3, v = — 1 pelmIeHUeM CHCTEMbI ypaB-
HeHWH:
) 3u+v=2_8, 6) v+2u=>5,

Tu - 2v=23; u+2v=1?

Kakune usz nap (-3; 4), (-2; —6), (—4; 3) aABasoTcA pelIeHUAMHA
CHCTeMbl YpaBHeHHUH:

x:y-'?, 13x—y:0,
a) 6)
3x+4y = 0; S5x—y=-4?
CocraBpTe Kakylo-JTHGO CHCTEMY JIMHEHHLIX YpaBHeHHH ¢ repe-
MEHHBIMH X ¥ Y, pelllecHHeM KOTOPOM CIYIKUT napa:
a) x=4,y=1; 6) x=0, y=3.

. Pemure rpapuuecky cHcTeMy JIMHEHHBIX YpaBHeHMNA:

x-y=1, x+y=0,
a) B)
x+3y=19; -3x+4y = 14;
6) x+2y =4, ) 3x — 2y = 6,
—2x + by = 10; 3x+ 10y = —12.
Pemure rpa@uuecku cHCTEMY YpaBHEHHIA:
x-2y =6, x-—y=0,
a) )
3x+ 2y = —6; 2x + 3y = 5.
. BhisicHuTe, MMeeT JIM CHCTeMAa pellieHdsi ¥ CKOJNIbKO:
y - x =12, 1,5x=1, 2x=11- 2y,
a) 1, p B) § . )
3y+x=-3; -3x+2y = -2; 6y = 22 - 4x;
6) y—3x=0, . x+2y =3, o -x+2y =8,
3y — x = 6; y = —0,5x; x+4y = 10.
. (Ans pabomut 6 napax.) UMeer JIK pellieHHMs cHCTeMa YpaBHeHHWH
H CKOJILKO:
a) x=6y-1, Sx+y=4, ) 12x -3y =5,
2x - 10y = 3; x+y—6=0; 6y — 24x = ~10?

1) OGeyauTe ApPYr ¢ IPYroM, OT Uero 3aBHCHT OTBET HA BOIIPOC 3a-
JlauM.

2) BpinosiHuTe COBMECTHO 3ajlaHue a).

3) PacnpepienidTe, KTO BHIIOJHAST 3ajanue 0), a KTO — 3aja-
HHe B), H BBLINOJHHTE HX.

4) IlposeprTe Apyr y Apyra IpaBHJILHOCTL BHIIIOJIHEHUA 3ajlaHUiL
M HCIIpaBbLTe OUIMOKH, ec/ii OHM JIONYIIEeHEl.



1064. Ykaxure kakue-uuOy/ib TPH pellIeHUs CUCTEeMbl YpaBHeHM:
) x—-3y =5, ) 1L,by + x = -0,5,
3x— 9y = 15; 2x+3y = -1.

1065. PemuTe ypaBHenue:
a) 2x—3_.;x= x+ 1,
1 ) 2
1066. IlpejcrasbTe B BHJe MHOrOYJIeHAa:
a) (5e?2 — ¢ + 8)(2¢ - 3) - 16; 6) 18m? — (3m — 4)(6m? + m — 2).
1067. Pasnosknte Ha MHOKHTEIH:
a) a® + a? — x%a — x% 6) b% + b2c — 9b — 9c.

3x -1
3

6) 6=

=
=

Jaite onpepenieHne JIMHERHOro ypaBHeHUs C ABYMS NepemMeHHbIMA.
MNpusepuTe npumep.

YTO Ha3blBaeTCHl pelleHMeM YPaBHEHUSi C ABYMSI NepeMeHHbIMU?
fiBNsieTcs NIM napa 3HauyeHun nepemeHHbix x =17, y =3 pelweHnem
ypaBHeHus 2x + y =177

Yro sasnsietrcd rpaduMKoM ypaBHeHWs! ax + by =c¢ C NnepemMeHHbIMKA
xUy e a0 uwmb=+0?

YTO Ha3bIBAGTCSI peLlieHWeM CUCTeMbl YPaBHeHUA C NBYMS NepemMeH-
HLIMWU? YTO 3HAUUT PellinTL CUCTeMY YPaBHEHWA?

CKOJMLKO pelleHnin MOXeT UMeTb CUCTeMa [IBYX JIMHEeNHLIX YpaBHEHWA
C ABYMS NepeMeHHbLIMU?

PELLEHME CUCTEM JIMHEWHbIX YPABHEHUW

PacecMOTpUM ¢noco6 peienust CHCTeM JIMHeHHBIX YPABHeHWH ¢ JIBYMSI
nepeMenHLIMH, Ha3LIBACMLINH cnocobom nodcmanogrxu. Hauném ¢ npumepa.
MIpumep 1. Pemum cucreMy ypaBHEeHHIH

{3x +y=T1T,

1
-bx + 2y = 3. M

21



Beipazsum u3 1epBoro ypaBHeHus y uepes x: y = 7 — 3x.
IlojcraBuB BO BTOpOe ypaBHeHUe BMeCTo iy Bhipaxkenue 7 — 3x, no-
JIY9UM CHCTEMY

{3x +y="1,

=bHx + 2(7 - 3x) = 3.
Hetpynno nokasath, uro cucteMnl (1) ¥ (2) HMeIOT OJIHA M Te JKe pe-
IeHus.
B cucreme (2) Bropoe ypaBHeHHe COJIEPIKUT TOJBLKO OJHY llepeMeH-
Hyl0. Pelium 910 ypaBHeHue:
y o —5x + 14 - 6x = 3,
-11x =-11,
x=1.
IToacTaBUB B paBeHCTBO y = 7 — 3X BMeCTO X
uuesio 1, HaWJéM COOTBeTCTBYIOIee 3HAUe-
HHe y:
# y=7-3-1,
bl y = 11_
R = Ilapa (1; 4) — pemenue cHcTeMbl (2),
u £ a BHAYMT, ¥ cHcTeMEl (1).
ey —
M ¢ Pemenne cucremsl (1) MBI cBeJIM K pe-
. )
|

(2)

D) menuio cuereMsl (2). [Tpr 5ToM MEI BOCITONB-
=1 30BAJIUCH TeM, YTO cucTeMsl (1) U (2) umeior
OJIHM H Te Ke pellleHHs .

CHcTeMbl YpaBHeHMH ¢ JIBYMS [IepeMeH-
Puc. 79 HBIMH, WMEIOIHe OJIHM W Te jKe pelleHHs,

HasRIBAIOTCH pasHocudvivimu. CHCTEMDBI, He
HMeIOIIHe pelieHHi, TAKKe CYHTAIOT PABHOCHILHBIMA.

I'eomeTpuueckyu paBHOCHNILHOCTL cucTeMm (1) u (2) osmauaer, uTo
rpa)MKH ypaBHeHH# cucTeMul (1) nepeceKkaloTesi B TOH K€ TOUKe, UTO ¥
rpapMKH ypaBHeHMH cucTeMbl (2), T. e. Bce TPH HpsIMBIe [epeceKkaloTes
B 0J{HOW Touke (puc. 79).

Mpi pernuin cueremy (1), Henonbays cnocod nojgcranonku. [pu pe-
MEeHHH CHCTeMEBI JIBYX JIMHEHHBIX YpaBHeHWH ¢ JIBYMSI NepeMenibiMu
¢HocoGOM NOJICTAHOBKH HOCTYIAIOT CJEAYVIONHM 06pasoMm:

1) BHIPAXXAIOT U3 KAKOT'O-HUOYb YPABHEHHS CHCTEMBI OJ(HY Ie-
PEeMeHnYIo uepes JIpyryio;

2) NOJICTABJSIIOT B JIPYroe ypapHenHe CHCTeMEI BMECTO HTOMH Tie-
peMeHHOH IoJIyueHHOe BhIpajkeHue;

3) pemalT HOJYUMBIIeecHs YpaBHeHMe ¢ OJIHOM NepeMeHHOH;

4) HAXOJST COOTBETCTBYIOINECEe 3HAYCHUE BTOPOH NepeMeHHOMH.

IIpamep 2. PemuMm cucTeMy ypaBHEHWH

Tx+6y =6,
Bx+4y = 9.
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BrIpasiM U3 BTOPOI'O ypaBHeHHs X depes y: 3x =9 — 4y, x = ? —34y :

9-—
ITojicTaBuM B lepBoe YpaBHeHHe BMecTO OYKBBI X BhIpaskeHue 4y,

3
7.2=%  6y=8.
3
PemiuM nosyuenHoe ypapHeHHue ¢ llepeMeHHOH y:
7T9-4y)+3-6y=3-6,
63 — 28y + 18y = 18,
-10y = -45, y=4,5.
IlojicTau™m B ypaBHenue x = 9 _345’ BMeCTO y 9Hcso 4,5:
_9-4.45 _
x = 3 , Xx=-3.
OrBerT. x=-3, y=4,5.
YnpaxHeHus
1068. Pemiute cucTeMy ypaBHeHHIH:
=x-1, =2- »
R P I S
bx + 2y = 16; 3x-2y-11=0.
1069. Pemiute cucTeMy ypaBHeHHI:
-2x=1, x+y =6, - x= 20,
a) y B) Y ) y
6x-y="7T, 3x-by=2; 2x - 16y = -1;
Tx -3y =13, 4x -y =11, 25 - x= -4y,
6) X - oy ) x-y o) x y
x—-2y=>5; 6x— 2y =13; 3x - 2y = 30.
1070. HaitiguTe peiieHue cHCTEMBl YPaBHEHHIA:
2x+y =12, ) 8y—x=4,
Tx -2y = 31; 2x-21y=2;
%) y—2x=4, ) 2x =y +0,5,
Tx-y=1; 3x— by = 12.
1071. PemuTe cucTeMy ypaBHEHHI:
o 2u+bv=0, 4u+ 3v =14,
-Bu+1bv=T bu— 3v = 25;
) bp—3q=0, ") 10p + 7¢ = -2,
3p+4q = 29 2p - 22 = 5q.
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1072,

1073.

1074.

1075.

1076.

1077.

1078.

Pemure cucremy ypaBHeHMId:
) {31+4y=0, ) {5x+6y=—20,
a

2¢+3y=1; 9y + 2x = 25;
%) Tx+2y =0, 3x+1= 8y,
4y +9x =10; 11y - 3x = -11.

He BBIIOJIHSSI TOCTPOEHHS, HAHJUTe KOOPAMHATLI TOUKH Ilepece-
YeHHUdA rpaHioB ypaBHeHMIA:

a) Tx+4y=23u8x—-10y=19; 6) 1lx—6y=2u-8x+5by=3.

HaitjiuTe KOOPAMHATH TOUKH llepeceueHus rpadUKoB ypaBHeHHi,
He BBINOJIHSSA IOCTPOCHUSI:

a)bx ~4y=16 H x -2y =6; 6)20x - 15y =100 1 3x — y = 6.
Haiijinte peienne CHCTeMLl YpaBHeHHI:

) 3x-5-1=6-2x, ) 6(x+y)-y=-1,
Bx-y)- Ty = —4; Ty+49)-(+2)=0.
Pemure cucteMy ypaBHeHH:
Sy +8(x—3y)=Tx-12,

a) ) “2@-b)+16=30B+17),
2 92 + 3(x - 9y) = 11y + 46;

6a—-(a@a-5=-8-@m+1).

Haitiure pemmenne cucTeMbl YpaBHeHHM:

x_¥__ 2m 0 _
3 2k 5 t3- b
i x Y t) m Tn
PR 0 6 b
a_9p-6, Te- 3 - 4,
6 5
6) , r) »
-3a+§=—37; x+?=—3.
PeimuTe cucTeMy ypaBHeHHA:
y _ x _ x Yy
____6’ T_-:2’
E+L=o X _ y=6
AT 2 Y
6%-&-%:2,3: %_2!!:5’
6) 1 ° 2" r) 3y
X9 1. -2 _65
T 1,2; - 6,5,




1079. YupocTHTe BRIpajxkeHue:

2
a) (2x — 3y)® + (2x + 3y)%; B) 2[% + %) +(2x - y)%;
2
6) (2x+ 3R - (2x- 3% 1) 3(§ + g] - @r-yt.
1080. PasznoxuTe HA MHOMHTEIIH:
a) x%+ 4a’x? - dax?; 6) 4a® — 12a°b + 9a'v?.

1081. JlokaskuTe, 4TO Bee TOUKH rpapuka PYHKIUHM, 3ajaHHoi Gopmy-
Joit y = x? — 4x + 5, pacioyio’keHbl B BepXHeil MOJYIJIOCKOCTH.

PaceMOTpUM i@ oJiHH ciiocob pelieHusi CHeTeM JIMHeHHBIX ypaBHe-
HHIi — cnoco6 caodcenus. TIpH perieHnH CHCTEM HTHM criocofoM, Kak
H [IPH PellieHuH cIoco60M MOJCTAHOBKH, MBI IePeXOjHM OT JIaHHOMN CHC-
TeMbl K JPYIoi, paBHOCUJILHOMH eif cucTemMe, B KOTOPOH OJIHO M3 ypaBHe-
HUH COJICPIKHUT TOJNBLKO OJIHY IIepeMeHHYIO.

IHIpumep 1. Pemum cucreMy ypaBHeHHMH
2x + 3y = b,
x— 3y = 38.

B ypapHenusix »To# cucTeMBl KOD(PUIIMEHTL IPU iy ABJISIOTCH 11PO-
THUBONOJIOXHBIMY unciamMmu. CJ0KHUB NOWIEHHO JIeBble U 1IpaBble yac-
TH YpaBHEHWH, NMOJYYUM YypaBHeHHe ¢ OJ(HOH NnepeMennod 3x = 33.
3aMenuM OJIHO W3 YpaBHenuil cuctemel (1), HANpHMeEp NepBoe, ypan-
HeneMm 3x = 33. Ionyuum cucremy

3x =33,
x - 3y = 38.
Cucrema (2) paBHocuibia cucreme (1).

Pemum cucremy (2). Uz ypaBHenus 3x = 33 Haxojnum, uto x = 11.
[lojicTaBuB HT0 3HAUCHMe X B ypABHEHHe

1)

(2)

x - 3y = 38,
HOJYUUM ypaBHEHHe ¢ [epeMeHHOH y:
11 - 3y = 38.
PemuMm 5T0 ypaBHeHHe:
-3y =27,
y=-9.

Hapal(l 1; —-9) — pemenue cucremsl (2), a 3HAYMUT, ¥ JJAHHON CHCTe-
MuI (1).
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1TF Bocnonp3oBaBiimch TeM, UTo B ypas-

HeHUAX cucTeMbl (1) KO3POUIMEHTHI
1 NPH iy ABJSIOTCH NPOTHBONOJOXKHBIMA

Tl T uHCIaMH, MBI CBeJIM €@ pelienue K pe-
IMEeHHIO0 PaBHOCHILHOW cHeTeMBl (2),
20, S B KOTOPOHM OJIHO M3 YpaBHEHHH cojep-
é},% Il JUT TOJILKO OJ[HY [IePpeMeHHYIO.
~, o5 T'eomerpuuecKH paBHOCHIILHOCTH CHC-

Tem (1) ¥ (2) ospavaer, 4TO rpapuku

ypasnenuii 2x + 3y = -5 M x — 3y = 38

9 Y ‘ nepeceKkaloTess B TOH JKe ToUKe, 4To M

gy 51 e rpa@MkH ypasHenuii 3x =33 u x — 3y =

o’ =38, T. e. Bce TPH [IPsIMbIe [IepeceKkaloT-

csl B OJtHOM Touke (puc. 80).

Puc.

IIpumep 3. Pemum cucreMy ypaBHeHHi {

IIpumep 2. Penum cHCTeMy YpaBHe-
80 - bx + lly = 8,

10x - Ty = 74.
[TousienHoe ciloKeHHe YpaBHeHHH CHCTEeMbI He IIPHUBEAET K UCKIIIUe-
HHIO OJIHOH M3 IepeMeHHBIX. OJHAKO eC/IM YMHOMKHTEL BCe UJIeHB
NIePBOIO ypaBHeHHs Ha —2, a BTOpoe ypaBHeHHe ocTaBuThL 6e3 usme-

HeHHii, To KODPMUIMENTH NPH X B MOJYYCHHBIX YPaBHCHHSX OY/yT
HPOTHBOIOJIOMHEIMH UHCIIAMM:

~-10x - 22y = -16,

10x - Ty = 74.
Tenepr mousienHoe cloxKeHHe NMPHBOJAMT K YPABHEHHIO ¢ OJHOM Ie-
pemennoi —29y = 58. W3 nroro ypaBHenusi HaXoJuM, uTo y = —2.
IoscTaBuB BO BTOpoe ypaBHEeHHE BMECTO i UHCJIO —2, HAHJIEM 3HAUe-
HHe X:

10x-7-(-2)=74, 10x=60, x=6.

OrBer. x=6, y =-2.
3x — by =93,
5x — 4y = 103.
[TojiGepéM MHOMKHUTENIM K YPABHEHHSIM CHCTEMEI Tak, 4To0LI mocie
YMHOMKEHHSI HA HUX KOMPPHIHEHTHI NPH y CTAIHM NMPOTHBOIOIONK-
HBIMH uMCJIaMH. YMHOKHB IlepBO€ YpaBHeHHe CHCTeMbl Ha —4,
a BTOpoe Ha 5, HOJYUUM

~12x + 20y = -372,

25x — 20y = 515.

Orciona nauném, uro 13x = 143, x = 11. IlojcTaBus 3navYenue x
B ypaBHenue 5x — 4y = 103, Haiiném, uro y = -12.
OrBer. x=11, y=-12.



MBI pacecMOTpeNn HpHMephl PellieHHUsl CHCTeM CHOCODOM CJIOMKeHUs.
Ilpy pelntenuH cHcTeMBbl ABYX JHHEHAHBIX YPAaBHEHMH ¢ JBYMs llepeMen-
HBIMH CIIOCOGOM CIHOMKEHUS NMOCTYNAIOT CHJYIOIHM 00pasoM:

1) yMHOMXAIOT NMOUYJICHHO VPABHEHHS CHCTEMBI, MOJ0MPAasi MHO-
SKHTENH TaK, YTO0Ll KOB(MPHIMEHTEI IIPH OAHOK U3 NepeMeH-
HEIX CTAJH NPOTHBOIOJOKHLIMH YHCIAMH;

2) CKNAJLIBAIOT NOUJIEHHO JIeBBle W IIpaBhle YacTH ypaBHEHUH
CHCTeMBI;

3) pemialT HOJYUYHBIIEeCH YpaBHeHHe ¢ OJIHOH llepeMeHHOI;

4) HAXOJAT COOTBETCTBYIOINee 3HAUCHHE BTOPOH NepeMeHHOW.

3aMeTHM, UTO ecJin KOMPPUIHEHTHI TPH OJIHON M3 TepeMeHHBIX
SIBJIAKOTCH MPOTHBOIIOJIOMKHBIMH YHCJIAMH, TO pellleHHe cpa3y HauHuHaloT
¢ MOUJIEHHOT'O CJIOYKEeHMS] YPABHEHHN.

YnpaxHeHus
1082. PemuTe cHCTEMY ypaBHEHHIt:
2x +11y = 15, 4x - Ty = 30,
){lﬂx—llyzg; ){4x—5y=90;
8x— 17y = 4, 13x - 8y = 28,
) {-8x+l5y=4; ) {11x—8y=24.
1083. HaiiuTe peieHne CHCTEMbLI YpaBHEHMIi:
a) x—- 6y =17, " 3x+2y =5,
5x + 6y = 13; —bx + 2y = 45;
4x - Ty = —-12, 9x - 4y = -13,
) {—4x+3y= 12; {9x—2y= -20.
1084. PemuTe cucTemMy ypaBHEHHIt:
40x + 3y = 10, 33a +42b = 10, 10x - 9y = 8,
){20x—7y=5; {90+14b=4; {21y+15:c=0,5;
6){5x—2y=1. l‘)[13.15-12y=14, g {Qy +82=-2,
15x - 3y = -3; 11x - 4= 18y; bz = -4y - 11.
1085. Pemure cucTemy ypaBHeHHH:
12x - Ty = 2, 6x = 25y + 1,
{4x-5y=6; {5x—16y=—4;
Tu+2v=1, 4b + Ta = 90,
{17u+6v=—9; {5a—6b=20.
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1086.

1090.

1091.

1092.

1093.

1094.

. llpsimas y = kx + b 1poxojuT uepes Toukyu Y]

Haijnre peliense cucTeMbl YpaBHeHHM:

0,75x + 20y = 95, 10x = 4,6 + 3y,
{0,321:— 25y = 1T, . {4y +3,2= 6x;
0,5u - 0,60 =0, -3b+10a - 0,1=0,
) {O,4u+l,70= 10,9; ) {150+4b—2,7=0.

. CocraBbre ypaBHeHHe BuJa y = kx + b, rpapuk KOTOpOro npoxo-

JIUT Yepes3 TOYKH:
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).

. Tpadmk auneinoi QyNKIMH NepecekaeT 0CH KOOPAHNAT B TOUKAX

(=53 0) u (0; 11). BanaiiTe o7y QyHKIHIO GOPMYIIOH.

A(-1; 3) w B(2; —1). Hanumure ypasHe-
HHE HTOH NPSIMOM.

I'padhuk nuHeHHOH (PYHKIHMH lepeceKaer "
oCh X B TOUKe ¢ abeiuccoit 4, a ock y B TOU- e L
Ke ¢ opauuaToi 11. 3ajgaiiTe o1y (PYHKIHIO L =
(PopMyIION.
Bajaiite GopMyJIOH JNHHEAHYI0 DYHKIMUIO,
rpa®MK KOTOPOH H300pasKéH Ha PUCYH-
ke 81.
” Puc. 81
Pemure cucTeMy ypaBHeHMIA:
S5(x+2y)-3=x+5, 2,5(x - 3y)- 3= -3x+0,5,
y+4(x - 3y) = b0; 3(x+6y)+4=9y+19.
Hajiijiure pemenne ccTeMbl YpaBHEHWH:
1 1 1 1
o — -2 = Oi T s = 0!
a) 3 ¥+ ¥ 2 5} M- gh
bx—-y=11; bm-4n= 2;
0,5x + 0,2y = 7, 1 1 3
- .4 o,
0) 11 1 r)y6 3
3%~ 15¥=06 0,2u +0,1v = 3,9.
Pelmure cucreMy ypaBHeHHM:
L . 2x _ Yy _
a){3*t3 %=0 15 3=0
2x—y = 10; 3x-1)-9=1-y;
2x - Ty = 4, LL SN
6 6
6) x y r)
-t 0-’ 2_13 + 3y = _g
6 6 3 3



1095. Hajijure peleHue cHCTeMbl YPaBHEHMH:

Lo Lyw £ .

a) 13 1eY=t 53t~ l
6x + by = 150; 2x+ 3y = -12;
lv—lu=3, 4a-5b-10= 0,

6) 13 8 ) Ya b 1_0
Tu+9v = -2 5 3tz

1096. UMeer JiM pellieHUsi CUCTEMa U CKOJILKO:

& 2x—y =1, bx+2y =17,

—6x+3y =2; 15x - 6y = -21?

1097. PazyioskuTe HA MHOMXKHUTENIH:
a) 15a2 — 15b%; B) 10a? + 1063; n) 47a% — 4705,
6) 29a? + 2962 + 58ab; r) 18a® — 18b%; e) 51a% + 5166,

1098. YnpocTuTe BLIpajkenue:
a) 2x(8x — 1) - (4x + 1)% 6) 4(3y - 1)2 - 18y (2y - 1).

[Ipu pellleHMH 3ajlad ¢ [OMOIIbIO CHUCTEM YPaBHEHHMH IOCTYNAIOT
CHeAYIONAM 00paszoM:

1) 0603HAYAIOT HEKOTOPKIe HEM3BECTHBLIC YHCIA OYKBAMH M, MC-
NOJNIL3YS YCIOBHE 3aJIaUM, COCTARISIOT CHCTEMY YpaBHeHHil;

2) pemanT 5Ty CHCTeMY;

3) MCTONKOBHIBAIOT Pe3YJILTAT B COOTBETCTBHM C YCIOBHEM 3a-
Jlaum.

3apaua 1. Macca 15 kupnudeit u 5 muakobiokos papna 64 kr. Kako-
Ba Macca OJ(HOTO KMPIHYA W OJHOrO NMIIAKOGIOKA, ecln 5 KUpHHYe
TsiKesee 2 NUIAKOOIOKOB Ha 3 Kr?
IlyeTs macca kupnuua x kr, a uakotinoka y kr. Torja macca
15 kupnuyed ¥ 5 muakobnokos oyjper 15x + by kr. Ilo yeyopuio 3a-
Jlaud oHa pasHa 64 kr, mosromy 15x + by = 64.
MsBecTno, uto 5 KHpIHUeH Tskesee 2 MUIAKOGJIOKOB Ha 3 Kr. 3HAUMT,

5x — 2y =3.
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Yrobbl OTBETUTL HA BOIPOC 3ajJlauM, HAJ0 HAWTHM TaKHe 3HAUCHHS
X M Y, KOTOpPHIE YJIOBIETBOPSIOT KaK [IePBOMY, TAK M BTOPOMY ypas-
HEHHIO, T. €. YJIORJICTBOPSAIOT CHCTEME

15x + 5y = 64,
bx -2y =3.

Pemus a1y cHeTeMy, HOJYYHM, 4T0 X = 2,6, iy = b.
OrperT. Macca kupnuya 2,6 kr, a mmakobiuoka 5 Kr.

3amaga 2. MoxHO JIH pasMeHsiTL ¢TOPYOJNEBYIO KYIIOPY NSATHPYONE-
BRIMM M OJ{HOPYOJIEBLIMH MOHETaMH Tak, uTodnl Beex Moner 6uu1o 30?7

JlonyeTum, uTo cleiyeT B3siTh X NATHPYOJNEBLIX U I OJHOPYOJIEBBIX
Moner. Ilo yenoBuio x + y = 30. Tak Kak ¢ MOMOIILIO DTHX MOHeT
Hys;kHO pasMensiTe 100 p., To JOJKHO BHIIOJHATLECS PaBeHCTBO
5x + y = 100. ITonyunnu cHecTeMy ypaBHEeHHH

x+y =30,
5x+y = 100.

Pemus eé, naiijném, uro x = 17%, y= 12%.

To eMBICHy 3ajilaul X W y JIOJDKHEL OLITH HATYPANLHBLIMM YHCIIAMH,
a MBI HOJNYUYHIH JIpofHbie YHciia.

OTBeT. PasMeHATs CTOPYOJIEBYI0O KYNIOPY YKa3aHHBIM cHoCoGOM
HEeBO3MOXKHO.

YnpaxHeHnsa

1099. B (epMepcKoM X03sIACTBE I10J] TPEUMXY M NPoco oTBejfieHo 19 ra,
NPUUEM I'peurXxa 3aHMMaeT Ha 5 ra GoJblie, ueM 1npoco. CKONLKO
IreKTapoB OTBEIeHO MO/l KAMAYIO U3 DTHX KYJIbLTYp?

1100. TexHHUeCKoe [ePEBOOPYIKEHHEe [eXa I[03BOJIMIO BBIIYCTHTH
B (penpasie Ha 165 uzjenunit 6onbiie, ueM B sinpape. CKOJIBKO H3Jie-
JIHA OBLJIO BRINYINEHO B SAHBape H CKOJLKO B (heBpajie, eclid W3-
BECTHO, YTO 3a DTH MecsIbl IeX
puinyeTua 1315 uanennii?

1101. B macrepckoil «ABTOCEPBHC» OT-
peMouTHpoBanud 22 JIerKoBBIX W
Ipy30BLIX aBTOMOOMIIsA. Cpen HUX
JIETKOBLIX ObLJIO Ha 8 MeHbIe,
yeM rpyzoBbiX. CKOJBKO TIpyso-
BHIX ABTOMOOHIEH OTPEMOHTHPO-
BAJIM B MACTepCKoOn?

1102. Ila TeHHUCHOM KOpTe JUIS MIPbl [1AD TeHHUCHCTOB BblJleJdercs
NIOIMAKa NMPSIMOYToJILHOK (popMEl. Haijure JIMHY M IMUPHHY
NOIA/KH, eCIW HM3BeCTHO, 4YTO JUIMHA GoJibile IMUPHHLI HA
12,8 M, a nepumerp npsiMoyroliibiuika pasen 69,48 M.




1103.

1104.

1105.

1106

1107.

1108

1109.

1110.

1111.

1112,

1113.

OcHoBaHMe paBHOGEJAPEHHOI'0 TPEyroJbHUKA Ha 7 ¢M GoJiblue ero
60KkoBOH cToponbl. HaiijjiuTe GOKOBYIO CTOPOHY TpeyroJibHuKa,
eCJIM ero nepuMerp pasen 43 cM.

Cmapunnaa 3adava. OciMia ¥ MyJ 1UIM BMecTe, HArpy:KeHHLle
paBHLIMH IO Becy MelnkamMu. OciiMiia xajoBajlack Ha THIKECThb
HOIMH. «YTO THI >KaJyelnbes, — cKaszall MyJl, — eCJIM Thl Jallb
MHe TBOM MeIIoOK, MOsi HoIlla ¢cTaHeT BABoe GoJIbIe TBOCH, a eCJIH
st Tebe JIaM OJ{HH MeINOK, TO HAIIK I'pyskbl cpaBusioresis. CKoJILKO
MEIIKOB HEC KaykJILIi?

Cmapunnas zadava. Eenxuw A nonyaur or B 100 pynuit, To cra-
Her Bjigoe ero Goraue, a ecnu A jpact B 10 pynui, To B craner
Birecrepo 6oraue. CKOJLKO JIeHer y Kaxjaoro?

CROJNBEKO JIeT OpaTy W CKOJILKO JIeT cecTpe, eclii 2 rofa nasaja Opar
OLLI cTapiie cecTpsl B 2 pasa, a 8 Jier nasaj — B 5 pas?

JlBa aBTroMaTa M3rOTABJIMBAIOT JleTaid. Yuciio aeranei, U3roros-
JIGHHBIX TIePBHIM ABTOMATOM 3a 3 U M BTOPLIM 3a 2 4, cocraBiisier
720 mryk. Yerséprasi yacth jietayeid, H3roTOBJICHHLIX 0GOMMH
aBToMaTaMi 3a 2 u, cocrauia 150 mTyk. CKONBKO JleTajieid u3ro-
TOBJISIJI KAXKJLII aBTOMAT 3a uac?

3a 4 4y e3/iLl HA aBTOMAIHAe W 7 U e3J{bl Ha 1oe3/ie TYPHCTHI 1po-
exanu 640 km. KakoBa ckopocTh noesjia, ecliv ona nma 5 KM/u
6oJIbIIe CKOPOCTH aBTOMAITHHEI?

Tennoxoji NPOXOJNHT 3a 3 U [0 TCYCHHIO W 2 U NPOTHB TeUYCHHSA
240 kM. ITOT 3Ke TeNJNOXoJ| 3a 3 U NPOTHB TEUYCHUSI NPOXOJUT HA
35 KM GoJibliie, ueM 3a 2 u 1o Teuenuo. Haijure ckopocTs TeIo-
X0/la IPOTHB TEUEHHUSI U ero CKOPOCTh [0 TeueHHIo.

W3 nyukToB A W B, paccTosinne MexcJly KOTOpLIMH paBno 280 km,
BBIXOJIAIT OJIHOBPEMEHHO jiBa aBTOMOOMJIsE. Eciu aBromMobuiun 6y-
YT JIBUI'ATHCS HABCTpeUy JAPYI JPYI'y, TO BCTpeua IpoM30HaeT ue-
pes 2 u. EBenwm ke onu OYAYT JBUTATHCS B OJJHOM HAIIPABJIEGHUH, TO
ABTOMOOHIIB, BRIICNIIHA U3 A, JIOFOHHT ABTOMOOHIIL, BLILIE/(IIAK
u3 B, uepes 14 u. KakoBa CKOpOCThL KaMJION0 aBTOMOGHIIS?

JlBa TypucTa BBIIUIM OJ(HOBPEMEHHO M3 JIBYX I'OPOJIOB, PACCTOSIHHE
MEXKY KOTOPLIMH 38 KM, ¥ BCTpeTHJIHCHL Yepes 4 4. C Kakoii cKo-
POCTBIO &) KaXKJbIH TYPHCT, €CJIM H3BECTHO, YTO NepBLIH Mpo-
&N JIo BeTpeur Ha 2 KM GoJIBINe BTOPOro?

MoTopHras JIoJika IYTh 10 TEUeHHIO OT OJHON NPHCTAHH 1O APYTOH
NMPOXOJUT 3a 4 4, a obpaTHeli nyTh — 3a 5 4. KakoBa c¢ckopocTth
JIOJIKH B cTOSIYECH Bojie, ecsik 70 KM 110 TEUCHHMIO OHA NMPOXOJUT 3a
3,5 u?

Ba 349 0 TeYCHHIO W 4 U NPOTHB TeUeHUS TeIJIOXOJ NPOXOIAT
380 km. 3a 1 9y mo Teuenuio W 30 MHH NPOTHUB TEUYCHHUSI TeIJIO-
xoA npoxoauT 85 kM. Haiijiute coGCTBEHHYIO CKOPOCThH TEIIOX0/a
M CKOPOCTHL TeUeHHs.
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1114.

1115.

1116.

1117.

1118.

1119.

1120.

1121.

1122.

Ha nByx nonkax 55 kuur. Eciim nepectaBuTh ¢O BTOPOH HOJKH 110-
JIOBHHY KHMI' Ha IepBYyl0, TO Ha IepBOi craHeT B 4 pasza OoJiblie
KHHT', 4eM ocTanercst Ha BTOpoii. CRONBKO KHUT Ha Kasko# noJKke?

Cmapunnas 3adayva. Ha nepoi yanie BecoB, HaXOoASIMXCHA B paB-
HOBECHH, JiexKaT 9 OJIHHAKOBLIX CJIMTKOB 30JIOTA, a Ha IPaBoi —
11 oIMHAKOBLIX CIIMTKOB cepebpa. Eciiu nmoMensiTL MecTaMy OJ(HH
CJIATOK 30JIOTA CO CJIMTKOM cepefpa, TO JieBas uallla OKa)keTcsl Ha
13 r nerue npapoi. CKOJLKO BECHUT OJIMH CIUTOK 30JIOTA M OJIHH
CHNTOK cepebpa?

Macca 4,5 ¢m® sxenesa u 8 em® meau pasna 101,56 r. Macca 3 em®
seiesa GoJpine Macesl 2 ¢M® Mejau Ha 6,8 r. Halijure mioTHocTh
JKeJiesa M IJIOTHOCTL MEJIH.

ITox o3MMBIMH KYJLTYpaMH Gsulo 3ansiTo Ha 480 ra Gonbine, uem
noj sipoBeiMu. Ilocse Toro kak yopanu 80% osumeix u 25% sipo-
BBIX KYJBTYD, IUIOIA/L, OCTABIIASICS I10J] OBMMBIMHM, OKA3allach
Ha 300 ra menspliie, yeM [Jolaib 1oj ssposeiMu. Kakas mioimaiab
OblJIa OoTBeJleHA I0jI APOBLIe H KaKkas IOJ[ 03UMBIe KYJILTYPhI?

JiBe Opurajbl NOJOKHEL OBLUIM [0 NJAHY H3IOTOBHUTH 3a MeCsIl
680 neraneii. Ileppasi Gpurajia nepeBuINONHHIA MecSUHOe 3a)a-
nue na 20%, a propasi — na 15%, ¥ nosromy oGeHmMu GpUrajiaMm
OBLI0O M3roToBNEeHO cBepX IyaHa 118 jgeraneit. Ckonbko geranei
JoJKHA ObIJIA M3rOTOBMTE IO IUJIAHY Kaskjasi Gpuraja sa mecsin?

HUmeetcs monoko 5% sxkupHocetd u 1% xupHocTH. CKOJNLKO MOJIO-
Ka KaMJIoro BUJa Hajlo B3AThL, YTOOLI HONYUHTL 3 JI MOJIOKA, JKUP-
HOCTH KoToporo cocrapuser 3,2% ?

Hnmeromuecs 45 000 p. kiHenT GaHka pasjielIdJl Ha JiBe YacTH.
OJHy M3 HEX OH IOJIOMKHJ Ha BRJIAJ «J[eNo3HTHEBIA», IOXO/ 110 KO-
TOpOMY cocTaBisii 9% B roji, Ho HeJL3si OLIJIO CHAMATL JICHLIH
B TeueHHe rojia. Jlpyryio uacTs oH IOJIOKHII Ha BKJIaJ ¢Jlo BocTpe-
GoBaHMs», JIOXOJ 110 KOTOpOMY coctaBiasy 1% B rojg, ojHako
B JIIOOOE BpeMsi MOXKHO ObLJIO B3STh J@HLI'M IOJHOCTBI WJIMK Yac-
THYHo. B pesyakrare oGIIUA NOXO0N, MONYUYEHHLIA KJIHEHTOM Ye-
pes roji, coctaBua 3410 p. CkoNbKO JleHer NOJIOMHI KJIWeHT Ha
BKJIAJ ¢J[eno3HTHLIH» M cKOJILKO Ha BKJAJL «J[0 BocTpeGoBanusi» ?

M3 10-nponenTHoro u 15-npoent-
HOT'0 PAacTBOPOB COJISIHOH KHUCJIOTHI
Tpebyercs cocraBuTh 80 r pacrtBo-
pa, KOHIEHTPAIMs KOTOPOI'O paBHA
12% . CrollbKO I'paMMOB KasmIOI'o
PACTBOpA HAJI0 B3SITH?

Cmeman kucynory 70-nponenTHod H
48-1IPOIEHTHOM KOHIeHTPAIMHU, 110-
nyunsn 660 r kuesnors 60-npolent-
HOW KoHIeHTpalnHH. CKOJILKO OLUIO
B3MITO KMCJIOTHI KaXkjioro Buja?




1123. (3adava-uccaedosanue.) Ha CKONLKO HAJ0 YMEHLIIMTL UYHC-
J10 100, uTOOLI NIPH JleJIGHUH NOJIYUEHHOM Pa3HOCTH KaK Ha 5, Tak
¥ Ha 7 octaTok OB paBed 1 M NP HTOM Neproe YacTHoe OhUIO
Ha 2 GoJibine BTOPOro?

1) O6cyauTte, Kakue 06o3HAUEHHS YIOGHO BBECTH JUISI pelIeHUs
3a/lauM.

2) CocraBbTe CHCTEMY YPAaBHEHHMH U pelluTe eé.

3) IlpoBepbTe NPaBHJILHOCTHL NOJIYUCHHOI'O OTBETA.

1124. PasznoxuTe HA MHOMHTEIIH:

a) 0,064m®+1; 6) 0,027 -y B) pP+8; 1) 27— mS.
1125. JlokaskuTe TOXKICCTRO

(x:! o y3)2 + 21‘3!]3 = (xz 3 yz)(x4 + y-i - x2y2)_
B KakHMX KOOpPJAMHATHBIX UETBEpPTAX PACHOJIO’KEH rpaMK ypas-
HeHud:
a) 2x + by =12; 6) 3x — 4y = 10?
1127. JlokaxkuTe, UTO BCe TOYKHM rpaduka (DYHKIMH, 3alanHoi op-

MYJOH y=-x2— 6x — 11, pacnoJioKeHbl B HWXKHEH IOJYIIIOC-
KOCTH.

1126

OGLACHUTE Ha NpUMepe, Kak peLualoT CUCTEMY [IBYX JIMHENHLIX ypae-
HEHWIA C IBYMSI NEPEMEHHBLIMU CTIOCOBGOM MOACTAHOBKY.

OOGBLACHWATE HA NpUMEpe, Kak peLlaloT CUCTEeMY JIBYX IMHERHLIX ypaB-
HEHWA C ABYMS NEePEeMEHHLIMU CNIOCOBOM CIIOXEHMS.

ﬂ.ﬂ.ﬂ mex, Kmo xoiem 3Hamv 6osvule

Hepasenerso y > 0,5x + 2 npu x = 6, y = 10 obpaiaercsi B BepHoe
HepaBeHcTBO 10 > 0,5 - 6 + 2. "'oBopsiT, uTO Napa 3HAUEHHH NepeMeHHbIX
x =6, y =10 gpasiercs pelieHHeM HTOr0 HepaBeHCTBA.

Pemennem HepaBeHcTBa ¢ JBYMs llepe-
MEeHHLIMH HA3HIBATCS Napa 3HAYCHUH NepeMeHHbIX, o0paiman-
masi ero B BepHOe YUCII0BOe HePaBeHCTRO.
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HeTpy/iHO 1IPOBEPHTH, YTO PEIeHUAMM HepaBeHCcTBa
y>0,5x+2

SIBASIIOTCA TakKe napel x =0, y=5; x =-8, y=-1. Kaxjoe pelnenune
HepapencTsa y > 0,5x + 2 MOMHO H300pPasHTh TOYKONH Ha KOOpAHHAT-
HOH IJIOCKOCTH.

BrisicHuM, Kakoe MHOXKECTBO TOUCK 3aJ1aéT Ha KOOPJMHATHOH IJoc-
KOCTH paccMaTpHBaeMoe HepaBeHCTBO.

MHOMKeCTBO TOUEK, KOOPJIMHATHI KOTOPBLIX YJIOBJIETBOPSIOT ypaBHe-
Huio y = 0,5x + 2, npejcrasisier coboit npsamyio (puc. 82). Ecau Touka
IIOCKOCTH JICKHT BBIIIE, YeM TOUKa HTOH NMPSMOH, HAXOASINAsCS ¢ Hel
Ha OJ{HOH BepTHKANM (cM. puc. 82), To eé opaunaTa GoNbINe OPJIHHATEI
COOTBETCTBYIOINEH TOUKH NPSAMOH W MOTOMY KOOPJIMHATHI DTOH TOUYKHA
YJIOBJAETBOPAIOT HepaBeHeTBY y > 0,bx + 2.

Boobiie KoopMHATEI 060 TOUKH NOJYILIOCKOCTH, PACIOJIOMKEHHOK
Bhlle npsiMmoit y = 0,6x + 2, yAOBIETBOPHAIOT HepaBeHeTBY y > 0,6x + 2,
a KOOPJIMHATEI JIPDYTHX TOYeK IJIOCKOCTH DTOMY HepaBeHCTBY He YioBle-
TBOPSIIOT.

Taxkum obpasoM, HepapencTBo y > 0,5x + 2 3a/1aéT MONYIJIOCKOCTE,
pacoJiodkeHHY0 Bhie npsamoit y = 0,5x + 2. Ha pucynke 82 sra nony-
IJIOCKOCTL lloKas3aHa uBeToM. I'pannunas npsiMasi, He NIpUHAMJeRalas
TON NOJYIJIOCKOCTH, [POBeJieHa IIYHKTHPOM.

IIpumep 1. llokaxkeM B KOOPAHHATHON IJIOCKOCTH MHOMECTBO TOUEK,
KOTOpOe 3a/1aéT HepaBeHCTBO X = 4.
[Tposeném npsimyio x = 4 (puc. 83). AGenucea n060H TOUKH, IPHHAJ -
JiesKalner 9ToH NpsAMON HIIK paciofiosKennoi npasee eé, papna 4 Win
Gosbiie 4. 3HAUMT, HepaBeHCTBO X = 4 3ajaéT Ha KOOPJAHMHATHOM!
IJIOCKOCTY HPAMYIO X = 4 ¥ HOJNYIUIOCKOCTh, PACIIOJNIOMKEHHYIO IIpaBee
npaMoi x = 4. Jra HOJYIUIOCKOCTh [10Ka3aHa HA PHCYHKe I[BETOM.
I'panuanast npsaMasi TPHHAJJICHKHAT STOH NTONYIIOCKOCTH.

Y v
6
-
]
5 =
21
-4 -2 (02 M4 8 x
-4 -2 |02 4 6 x -2
-2
-4 *6
Puc. 82 Puc. 83



IHpumep 2. BuisicHuM, Kakoe MHO- y

JKECTBO TOUEK 3aJlaéT Ha KOOPJH- 3
HATHOH IJIOCKOCTH CHCTeMa Hepa- 6 L0Mx
BEHCTB 4t ¥

TTocTpouM B KOOPJIMHATHOW IJIOC-
KOCTH NpsiMble, SIBJSIIOI{Hecs I'pa-
(hpUKaAMM ypaBHeHUMN -4

Tak kak yrijosble KOdPMUIUNEHTH!

y=04x-2,
y=<0,4x +3.

-2 |0 6 x

y=0,4x-2 u y=0,4x + 3. ‘|$0.4\-"-'

NPSMBIX paBHbLI, TO DTH IpAMble Puc. 84

napajjie/biel.

[TepBoe necTporoe HepaBencTBO 3aJlaéT npsamyio y=0,4x -2 u noxny-
IUIOCKOCTh, PACHOJIOKEeHHYIO BbIle HTOH IIPAMOH, a BTOpoe — Npsi-
Myw y=0,4x + 3 ¥ NOJYIUIOCKOCTb, PACHOJIOKEHHYI0 HHXKe D9TOH
npsimoit. PaccMarpuBaeMasi cuUcTeMa HepPaBeHCTB 3ajaét oObLLyio
JacTh 9THX MHOMKECTB.

Jra obmas yacTh npejicTapisier coboif mojocy, orpannyennyio nps-
MEIMH y = 0,4x — 2 1 y = 0,4x + 3 (puc. 84).

YnpaxHeHusa

1128.

1129.

1130

1131.

1132,

ITocrpolite npsamyo y = ,—:x. ITokasxkuTe MTPUXOBKOH MHOMKECTBO

TOYCK KOOPAHHATHOM IJIOCKOCTH, KOOPAMHATEI KOTOPLIX YAOBJe-
TBOPSIOT HepaBeHcTBy:

1 1
a > —X; 6 < =X.
)y>3x; )y<g
Iloka)xuTe IMITPUXOBKON MHOMKECTBO TOUEK KOOPJAMHATHOM ILJIOC-
KOCTH, KOTOpOe 3aJlaéT HepaBeHCcTBO:

a) y=x; 6) y<-x; B) x=1; r) y<b.
HzoOpasuTe MHOMKECTBO TOUCK, KOTOPOe 3aJlaéT HA KOOPJAHUHATHOM
IJIOCKOCTH HEpaBeHCTBO:

a)y yzx+1; 6) y<-0,2x + 3.

3ajlalfiTe HEepaBeHCTBOM IOJIYIUIOCKOCTh, PACIOJIO}KEeHHYIO Bbile
NPAMO:

a) y=x-1,3; 06) x+y=>5.

SIpnsiercs au napa uucen x = -3, y = 4 pelleHHeM CHCTEMEI Hepa-
BEHCTB:

a) 3x—-y<0, 6 xX+y<b,
x+y>1; x - 2y > -15?
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1133.

1134.

1135.

1136.

1137.

1138.

1139.

1140.

Hzo6pasuTe Ha KOOPJAMHATHON ILJIOCKOCTH MHOMECTBO TOUCK, KO-
TOpOe 3ajlaéT CUCTEeMa HepaBeHCTR:

£ —x z2x-2 > -2x+4
2) {y 2 y ; 5 {y ;

0
y=2-5; ){ys.'c+3; y<x+1.

Kakyio Gurypy Ha KOOpJHHATHON IUIOCKOCTH 3a/1aéT cHcTeMa He-
paBeHCTB:

< x,
a) 1Y o) 1Y
y=T
HN3z06pasuTe Ha KOOPAMHATHOH IJIOCKOCTH (PUI'YPY, KOTOpPYIO 3a-
JIaéT CHCTeMa HepaBeHCTB
y = -0,6x+2,
x=20,
y=0,
A HaWJUTe 6 IIomalb.
YramuTe Kakue-JH60 3nadeHus B M b, IpH KOTOPLIX CHCTeMa He-
paBeHcTB
y<3x+2,
y=2hkx+b
3aj1aéT Ha KOOPJIMHATHOMN IJIOCKOCTH: a) noJiocy; 6) yrou.

AononHutTenbHble ynpaxHeHusa K rnase Vi

SIBnsgerca JM peleHMeM ypaBHeHHs X2 — 2y = 7 napa anaueHMii
NepeMeHnbIX X 1 ¥yt

a) (5;8);  6) (-4;-11,5);  B) (-1;-3); 1) (1,2;-2,78)?

CocraBbTe ypaBHeHHe ¢ IepeMeHHBIMY & W v, pelllecHHeM KOTOpPOro
CIIYIRHUT Tlapa uuces Buja (u; v):
a) (10; 3); 6) (0; -7); B) (0,6; -0,8); r) (-1,4; -3,6).

JlokaskuTe, UTO €CJIA B YpaBHeHHM ax + by = 81 kosdhduiumenTh
aub — nenwle ydcsa, To napa uicen (15; 40) ne Moxer OLITL pe-
IeHHEeM HTOro ypaBHeHHs.

HasecTHO, uTO:

a) napa 3HaUYeHWH IepeMeHHBIX x = 5, y = 7 gBJasieTcsl pelleHHeM
ypasHenus ax — 2y = 1. Haijure Koo PHIHENT a;

6) mapa 3HaAUEHHH IlepeMeHHHIX X = -3, y = 8 ABJseTcs pelleHn-
eM ypaBHeHHs 5x + by = 17. Hailiaute kosppunuent b.



1141.

1142,

1143.

1144.

1145.

1146.

1147.

1148.

1149.

1150.

1151.

1152.

1153.

1154.

Haiijure Bce napbl HaTYpaJIbHBIX UMCeJ, KOTOPLIe SABJIAIOTCH pe-
IeHMeM ypaBHeHusi: a) x + y = 11; 6) xy = 18.

HaiiiuTe Bce naphl NPOCTHIX UHCEN, KOTOPLIE ABIAIOTCA pelleHns -
MM ypaBHeHHs a + b= 42.

Tpéxasnaunoe uncyio HaunHaeTes: ¢ H@ps 9. Ecau sty nudpy ne-
pecTaBHTL HA IOCJe/Hee MeCTO, TO MOJIYUHTCS TPEX3HAUHOE UHC-
JIO, KOTOpoe MeHblle Jlanboro Ha 576. Haiaure jlanioe Tpéxsnau-
HOe YHCIIO0.

Tpéxanaunoe uHcsio okaHuuBaercs uudpoi 4. Ecim sty uudpy
NOCTABUTHL Ha IIePBO@ MEecTo, TO HOBOE UMcio Gyier Ha 7 MeHble
YABOCHHOIO fanporo yucaa. Haljaure nannoe aucio.

K jaBysHauHOMY UHCJIy NPHIIHCAJIH ciieBa W cnpasa no 1. I[Tosy-
yMBIIeecs YeThipexszHauHoe UYMeJo oKasajoch B 21 paz GoJbiie
neppoHavajgbioro. Haiijiure JiBysHauHoe 4ucio.

Ilepecekaer nu rpadguk ypasuenus y — x2 = 9: a) och x; 6) och y?
Ilpy 10N0KUTENLHOM OTBETe YKAXKHUTe KOOPAMHATHI TOUEK lepe-
CceueHHs.

I'papukry ypaBHeHUst X — xiy = 46 NPUHAJVIEKHUT TOUKA C OpPJMHA-
Toi —1,3. Haliinre adcnucey sTod TOYKH.

I'papur ypaBHenus: 8x — by = 14 npoxopuT uepes Touky ¢ abe-
muceor 1,2. Haljiure opiuHaTy 9ToH TOYKH.

JlokasxkuTe, uTo rpapuky ypaBHeHusi 3x + 2y = -4 He npuHajie-
AT HA OJ{HA TOYKA, Y KOTOPOH 00 KOOPJHHATHI TOJOKHTENbHEI.

IlokaxkuTe, uto rpapuky ypaBHenus 6x — 12y = 5 He npuHajuie-
SKHUT HHM OJIHA TOUKA C IeJOUYUCIeHHLIMU KOOPJANHATAMM.

IlocTpoiiTe rpaMK ypaBHeHMUS:

a) 3(x - 2y) - 2(x—-4y)=4;

6) 2(0,5x — 1,2y) —(0,6y + x) = 6;

8) 3(0,4y — 0,2x) — 4(0,3y — 0,6x) = 0,6.

B nuueiiHoM ypaBHeHHUM ax — y = 4 nojbepure Kod>PPUIMEHT a
TaK, uToObl rpauK HTOro ypaBHeHHs IPOXOJIMI uepes TOUKY
M(3; b). llocrpoitTe rpaduk sTOr0 ypaBHeHMs.

IlocTpoiiTe npsiMmyio, KoTopasi siBjisieTcsi rpauMkoM ypaBHEHUS
y— 2,5x = ¢, ecliM M3BECTHO, UTO OHA NPOXOJMT uepes TOUKY
K(2; -3).

IlocTpoiiTe rpaguK ypaBHeHHS:

a) (x-2)(y-3)=0; B) (x +4)(y + 5)=0;

6) (x+8)(y—-1)=0; r)y x(y-2)=0.
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1155.

1156.

1157.

1158.
1159.
1160.

1161.

1162.

1163.

1164.

He BuInONHAS NOCTPOEHUS, HANHJUTE KOOPAHHATLI TOUKH Ilepece-
yeHUs rpapuka ypasHenus (x + 2)(y + 3) = 0 ¢ oCcbI0 X5 € OCBIO Y.

[TocrpoiiTe rpaguk ypaBHeHHs :
a) y=|xl  6) y=-x|
SIBisieTcst M pellieHHeM CUCTeMbl YpaBHEHMH
a? +b? = 16,

{a” +8a+b>-8b+16=10
napa umcen:
a) a=0, b=4; 6) a=0, b=—4; B) a=-4, b=0?
JlokaskuTe, uTo NpsiMele X + y = 5, 2x — y = 16 u x + 2y = 3 nepe-
CeKalTes B OJIHOH TouKe. KAKOBBI KOOPJMHATEI 3TON TOUKH?

IIpy kakoM 3HAYEHHH a nNpsiMmble 5x — 2y = 3 U x + y = a nepece-
KaloTesl B TOUKe, NpHHajuiexkaieil ocu y?

IIpu kakom sHaueHHH b npamsie bx + 3y = 10 u x — 2y = 4 nepe-
CeKaloTesl B TOUKe, NMpHHAJJIeKAIel ocH x?

Ilpn kakoM 3HaueHHMHM k npsimasi y = Rx — 4 NPOXOJAMUT uepes Tou-
KY NepecevyeHusi NpAMbIX y =2x - H H y =-x + 1?7

PemuTe rpaQMuecky CHCTeMY YpaBHEHHIA:

y+3x=0, x+y=1,
a) \x—-y=4, 06) \y—x=3,
x+y=-2; 2¢+y = 0.
HMeeT i cHcTeMa pellicHusl M eclid MMeeT, TO CKOJILKO:
) 2x + by =17, 0,2x - by =11,
4x - 10y = 45; ~x+ 2by = -55;
.£ — i = 3 ']; = 10
o is 1L p Xty =10
6x — 2y = 35; 9x— 2y =17

(Hns pabomut 8 napax.) Ilopbepure kakoe-nuGo JUHeHHOe ypaB-
HEeHHMe ¢ JIBYMS [epeMeHHBIMH, KOTOpoe BMecTe ¢ ypaBHeHHeM
10x + 5y = 1 cocraBuiio GbI CACTEMY: a) HMEIOIIYIO OIHO pellle-
nue; 6) uMeloyo 6eckOHeYHO MHOTO pellleHdil; B) He MMeIYyIo
PpelieHuid.

1) BuinosHuTe COBMECTHO 3ajlaHUe a) U pPellHTe COCTaBJICHHYIO
CHCTEMY.

2) Pacnpejiesidre, KTO BhIONHSIeT 3ajande 0), a KTo — 3aja-
HHE B), H BLINOJIHUTE MX.

3) IlpoBepkTe Apyr y Apyra npaBHJILHOCTEL BLINOJHEHUS 3ajaHHi
M MCHpaBbTe OMIMOKH, eci¥ OHM JIONYIeHbI.



1165.

1166.

1167.

1168.

1169.

Yraxure Kakoe-Jinbo 3Hauenue k, 1py KOTOPOM cCHCTeMa

2x+y =1,
y—kx=3

HMeeT eJIHHCTBeHHOe pellleHHe.

IIp¥ KakoM 3HAYEHHWH ¢ CHCTeMa YpaBHeHWH
3x-y=10,
9x-3y=c¢

uMeeT GecKOHeYHo MHOIO pelnenuii?

Tlpyu kakuX 3HaAYCHUAX ¢ CHCTEMa YpaBHCHMA
1 1
E x+ 'g y=2,
bx+2y=c

He UMeeT pelleHuid?

Pemure cucremy ypaBHenuii:

. 25x - 18y = 75, ) 13x — 15y = -48,
) bx -4y = 5; 2x +y = 29;
3b6x = 3y + 5, Tx+4y = 74,
49x =4y +9; 3x + 2y = 32;
8y — 5z = 23, 1lu+15v=1,9,
B) 3, e)
3y - 22 =6; -3u+bv=13.

Haitpure pelende cHcTeMbl YpaBHeHH:
6(x+y)=8+2x- 3y,
{S(y- x)= b+ 3x + 2y;
-22x+1)+1,5=3(y - 2) - bx,
1,6-4B-x)= 2y - (5 x);

a){
{4(2x—y+3)—3(x—2y+3)= 48,

=

) 3Bx -4y +3)+4(dx—- 2y — 9) = 48;

84 +3(x - 3y)=36x—-4(y +17),

D 110G - y)= 3y +4(1 - x).
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1170. PemuTe cucteMy ypaBHeHHi:

x_q1-4 4x-3y =1,
a) 15 15 B) {2x+1_ 9-5y,

2x— by = 0; 6 8

3m+bn=1, 3q=4p-1,
0) r)

m_ 31 _,. 1-39_4-2p
' 4 3

.

1’5
1171. Haiijiure peimenne cHcTeMbl:
2) {(x—l)z—(x+2)2=9y, " {(7+u)2—(5+u)2=6v,
- 32— (y+2)7°= 5x; 2-v)? - (6-v)?=A4u.
1172. PemnTe cHCTeMY ypaBHeHWH:

8x + by = 20, ~-1,8x+ 2,4y =1,
) {1,6x+ 2y = 0; {3x—4y=5;
[lx_Lyﬂ, {2x_1y=1,
6) 17 13 r) {3 8 2
13x - Ty = 5; ~16x + 3y = 12.
1173. UmeeT Ny peinienusi cHCTeMa ypaBHeHHA:
bx—4y =1, 11x+3y =1,
a) 13x+1=13, 6) {2x+y =3,
Tx-b5y=1; bx + 2y = 4?

1174. Tlpoxopsar au npsmele 2x + 3y =20, 3x -5y =11 n x + y = 9 ge-
pes ojlHY M TY e TOUKY?

1175. BajaiiTe PopMyNOH JUHEHHYIO (PYHKIMIO, Ipa@HK KOTOPOH IHpo-
XOMUT uepes TOUKH:
a) A(l; 2) u B(-2; 3); 0) M(-5; 0) u K(2; -1).

1176. (/{nra pabomet € napax.) HanumuTe ypapuenue Bujia y = kRx + b,
rpaMK KOTOpPOTo IIPOXOJIMT uepes ToukH: a) M (—1; 1) u P(4; 4);
6) A(-3; 3) n B(3; -3).
1) O6cynuTe ApYr ¢ JIPYIrOM XOji peliedds 3a/Jauu.
2) Pacnpejiesidre, KTO BHINONHSIET 3ajlafiMe a), a KTO — 3aja-
Hue 6), ¥ BLEINOJHHTE UX.
3) IlpoBepbTe ApYr y apyra, HpaBHJILHO JIM COCTaBJIEHLI YpaBHe-
HHSI, IOCTPOUB COOTBETCTBYIOIHE rPpaduKH.

1177. AsromoGuIib npojesnas nyTh 3a 8 u. CHauasa OH &) €O CKOPO-
cThio 40 KM/4, a 3aTeM co ckopocThio 60 kKM/4. Bech oT0T IIyTH OH
Mor Onl IPOWTH Ba TO JKe BpeMsi, ecsik OLI WIEN CoO CROPOCTLIO
45 kM/u. CKOJIBLKO YacoB 1I&N aBTOMOOGHIL cO cKopocThio 40 kM/u
H CKOJILKO O cKopocThio 60 km/u?
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1178.

1179.

1180.

1181.

1182.

1183.

Benocuneauer exan or nyHkra A 0 nyHkKTa B co CKOpocThIO
10 kM/u, a or nynkra B 1o nyukra C co ckopoctbio 15 km/u. Ha
BeCh MYTh OH 3aTpaTii b 4. ToT e nyTh 3a TO ke BpeMsi OH Mor
OBl MPOEXATH ¢O CKOPOCTHIO 12 KM/4U. CKOJILKO YACOB BATPATHII Be-
JIOCHIIG/IHCT HA NYTh oT A jilo B ¥ cronbiko Ha nyts ot B jjo C?

" 1 1
B nepsuiit jens sacesnnyn 7 11epBOro [oJid H 2 BTOPOro, YTo CoCTa-

P - 1 5
BuJio 340 ra. Bo BTopo# zacesuiu 3 OCTaBllleficd YacTH NepBoro

1noJst, 4ro Ha 60 ra MeHblle MOJOBUHLI OCTABIICHCH YACTH BTOPO-
ro moJsisi. Halaure miom@as Kaxjaoro moisi.

Ecnyn kaskyio cTOpOHY NPSIMOYTOJILHMKA YBEJIWYHTHL HA 3 €M, TO
ero miaomanb yseauuures Ha 90 cm?. Eeawm ke JUIMHY npsiMo-
YIoJIbHUKA YBEJIMUUTHL HA 5 CM, a IIMPUHY YMEHBIIUTL Ha 2 CM,
TO ero miaomajh yeeauunres na 20 em2. Haliure croponsl nps-
MOYTOJILHHKA.

Hanwucanu apa umcna. Ecau neppoe umeno ypenuuuts Ha 30%,
a BTOpoe YMeHBIIHTHL Ha 10%, To HX cyMMa yBeJHuuTcs Ha 6.
Ecanu sice neppoe ynesio yMensmuTh Ha 10%, a propoe — na 20%,
TO UX cyMMa yMenbinuTes Ha 16. Kakue uncna 6L nanvcanni?

B Marasmpe HAXOJMJIOCH JIBA MEIIKA ¢ PHCOM OJMHAKOBOM MacChl
W OJIMH MeINoK ¢ mimenoM. Macca BceX TPéX MEIKOB COCTABISIIA
160 kr. Tlocsie TOro Kak M3 KAXJAOTO MEIIKA ¢ PHCOM IPOJaJH
20% pwuea, a U3 MemIKa ¢ nueHom — 25% mnmeHa, Macca Kpynbl
B MellKax coctaBuyia 125 kr. CKOJNBKO KHJIOIPAMMOB pUca U Ilie-
Ha OLUJIO B KAXJIOM MelIKe lepBoHauyalbHO?

3a 8 auel paboThl Ha NEPBOM CTaHKe H 5 jiHeH paGoTel HA BTOPOM
Ob1JIO MaroToBJeHo 235 neraneit. B pesyjibrare ycosepuieHcTBoBa-
HHUSL IPOMBBOJIMTEJILHOCTL II€PBOI'0 CTaHKa Boapocia Ha 15%,
a proporo — Ha 20%. Teneps 3a 2 jus paGoThl HA NIEPBOM CTaHKe
U 3 JiHA Ha BTOPOM MOkHO MaroToBuThs 100 jerancii. Ckonsko jie-
TaJel B JIeHL MBPOTORISIIA PaHBLINe HA KasKJ[OM cTanke?
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[1184. Haitjinte Bce HaTypaJibHble 3HAUCHHsI @, IIPH KOTOPHIX KOpeHb
ypasHeHHd (a — 1)x = 12 gpigercd HATYPAJNLHBIM YHCIOM.

[1185. Pemure ypaBHenue:
a) |[x-3|=T; B) |4 - x|=1,5;
6) [x+2|=9; 1) |6-x|=7,3.

[1186.] B mectuznaunoM uMcie neppasi nMppa coBHAJAeT ¢ YeTBEPTOI,
BTOpasi — ¢ NATOH WM Tperhd — ¢ mecroi. Jlokaxkure, 4ro 210
guesno kparno 7, 11, 13.

[1187.] B aByx Goukax GbLIO BOjbl TIOpOBHY. KojruecTBo BOjbI B epBoii

= GouKe cHavaJla yMeHbIIHJoch Ha 10%, 3aTeM VBeJWYHJIOCHL Ha
10%, a Bo BTOopo# Gouke cHavasa yseluuunsioch na 10%, a zarem
yMmenbInHIoch, HA 10%. B rakoi 6ouke ctasno 60Jbine BOALI?

|1188.| Ceskue rpudnl cofiepskat 90% Bojibl, a cyxue rpuon — 12%
= BOJibl. CKOJIBKO MONYUUTCH CYXHX rpuboB u3s 11 Kr cBexux?

|1189. Tpu smuka HanoJHeHsl opexaMu. Bo Bropom simuke na 10% ope-
XOB GoJibllle, ueM B nepsom, u Ha 30% OoJibllle, 4eM B TpeTheM.
CKONBKO OPeXoB B KAXJIOM SINUKe, ecid B nepBoM Ha 80 opexos
GoJablle, 4eM B TpeTheMm?

)BLILLIGHHOA TPYAHOCTU



1190.
1191.

1192.

1193.
1194,

1195.

1196.

1197.

1198.

1199.

1200.
1201.
1202.

1203.
1204.

1205.

1206.

1207.

Jlokaxkure, uro cymma 13 + 23 + .. + 993 peamres na 100.
Yucno a cocrapusier 80% uucna b, a uuciyio ¢ cocrapnusier 140%
uyuena b. Haiijure uncna a, b u ¢, ecliv uucio ¢ 6onbine a Ha 72.
Yucno a cocrapnsier 75% uucna b u 40% uucna c¢. Yneno ¢ na 42
donnime yuena b. Hakpure unena a m b.
Kakoe aBysnaunoe uMciio B 4 pasza GoJibilie CYMMBI ero nugpp?
Henurtest v unesio 111...1 na 81?

—

81 pas
JlokaXKuTe, UTO OCTATOK OT JleJIeHHs 1PocToro uncsia Ha 30 ecTh
MPOCTOE UMCIIO WJIM e[UHHILA.

K nekotopoMy JIBy3HAYHOMY YHCJIY CJIeBa W CIIpaBa NMPUITHCAJIH 110
equuuIe. B pesynnraTe moJyuuau uucio, B 23 pasa 6oJibinee nep-
BoHauaJbHoro. Haljure 510 ABy3HAUHOR UMCIIO.

B JIBy3HAUHOM YHCJie 3aUepKuyJn ofiny mudpy. [Tonyuniocs unc-
Jio, kKoTopoe B 31 paz Menbiie nepronavanhbioro. Kakyio mudpy
M B KAKOM UHcJIe 3aUuepKHYyJIn?

Ileppasi nudpa TpéxsHayHoro yrcya 8. Eciu oTy nuppy nepecra-
BHTH Ha IOCJe/lliee MECTo, TO YHCJIo yBeanuuTest na 18. Hawjure
NepBoNavYaILIoe YHCIO.

ITocrpoiiTe rpaMr ypaBHeHus:

a) (x-2)(y+3)=0; 6) x2+xy=0.

ITocTpoiiTe rpadguk ypasuenusi: a) y + |y| = x; 6) y = x|y|.
IMoeTpoiiTe rpagpuk pyukiuu: a) y=|x|-3; 6) y=4 —|x|.
Haiiijute HanuMeHblIee HATYpaJibHOE UHCIO, KOTOpPOe [ocjie YMHO-

SKeHHMS Ha 2 cTaHeT KBAJPaToM, a IocJie YMHOXKeHHs Ha 3 — Ky-
00M HATYpaJLIHOro YHCa.

JlokaskuTe, UTo 3HaUeHHe Bhpaxenus 967 — 225 — 486 kparno 10.
B koopaunatHo# 1miockocTH (puc. 85) ormeuena Touxa M (x; y).
OTMeTETe B 9TOW KOOPJAMHATHON IUIOCKOCTH ToukH A (2x; 2y),

1 1 1 1
B[—3x, Ey], C[Ex. -2y], D(—Ex. -—y].

3
7

Yro Gonblue: -

10" 4 1 10M 4 1

10741 1074 1 Mx
IlpescrassTe BEIpaskenne 2x? + 2y B Buje
CYMMBI JIBYX KBaJIpaTOB. - ~
Ecam x # 0 win y # 0, To 3Hayenye BLIpa-
skenust 15x2 — 18xy + 15y2 nonoskuTeNs-
Ho. Jloka)kuTe 5TO. Puc. 85
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1208.

1209.]

1210.

1211.

1212,

1213.

1214.

1215.

1216.

1217.
1218.

1219.

1220,

1221.

1222.

1223.

1224,

PaznoskuTe HA MHOMKHMTENH MHOI'OUWJIEH:

a) ¥+ x1-2; 06)a¥*-a?2-a-1; B) nt+4; 1) nten?ill
Ilokasxkute, uto p? — 1 KpaTtHO 24, eciiu p — NPOCTOE YUCIO, GOJb-
mee 3

JlokaskuTe, UTO pPasHOCTL MexMJy KybaMu JIBYX IoclejoBaTellb-
HBIX HATYPAJLHBLIX WHCEJ NPH JleJleHuH Ha 6 jaér ocrartok 1.

HOKS}KHTG, 4TO CyMMa KBaJIpaTOB NATH MocJaeJoBaTeJIbHBIX HATY-
paJibibIX YKcel He MoyKeT OLIThL KBaJIpaToM HATYpalbLHOI'0O YHACHAa.

JlokaskuTe, UTO PasHOCTL MEXJY KBaJpPaTOM HATYpPaJILHOTO 4uC-
Jla, He KpaTHOro 3, u uucjom 1 KpaTHa 3

YipocTuTe BhlpajkeHHe
(2+ 1)(22 + 1)(2% + 1)(2% + 1)(2'6 + 1)(2%2 + 1).

Jlokaskure, uro ypasHenue x2 — y? =30 He HMeeT leNBIX pe-
IIeHHH.

JlokaskuTe, UTO He CYIIECTBYeT IeJIbIX koa(pm“uueﬂ'ron a, b, ¢
U d, TAKKX, YTO 3Ha4Yenue Muorowiena ax® + bx? + cx + d pasuo 1
Nnpu x = 19 paBHo 2 npu x = 62.

,IIouaxcme, 47O ech y ecth cpejiee apupMeTHUeCKOe X H 2, TO
x4 4 2x%2 — 2x23 ~ 4x?y? ¢ Ay?22 = 0.

Haitpure Bce npocrhie uMesa p ¥ g, s KoTophix p? — 2¢% = 1.

H])H KAaKHX BHAYeHMSX @, b, ¢ H d sIBJISETCS TOMAECTBOM pa-
BCHCTBO

523 -~ 32x2 4+ Thx -~ Tl =a(x - 2P + b(x - 22 + e(x — 2) + d?

IIpeacraphre MHOrOUINICH 3x% + 7Tx2 + 9x + 6 B BHJIe MHOrOWJIeHa
ay + byl +ey+d, e y=x + 1.

[Ipy KaKUX HATYpPaJILHBIX BHAUEHHAX X M Y BEPHO PABEHCTBO
3x + Ty =237

PeiuTe cucTeMy ypaBHeHH:

x-y=-1, x+y=-3, x-y+22=1,
a) yy—-z2=-1, 6) \y+2=6, B) {x—y—-2=-2,
z2+x=8; z+x=1; 2x—-y+z=-1.

Haitiure TpéXsHauHoe YHCIO, KOTOPOE PaBHO KBajpaTy JIBy3Hau-
HOI'0 YHeJa H KyOy OJIHOZHAYHOIO YHCJIA.

Haiijiure f(Ba HATYpaNbHLIX YHCJIa, CYMMa KOTOphIX paBHa 168,
a WX HauGONLINWH O6IMIA JlesuTenh papen 24.

HaiijiuTe Bce maphl NPOCTHIX YKCeN, KOTOPHIE SIBJISIIOTCS pellleHns -
MH ypaBHeHHs X + y = 26



1225,

1226.

1227.

1228.

1229.

1230.

1231.

Ilyre or A 1o B upér 3 kM B ropy, 6 kKM noj ropy 1 12 kM 1o pos-
HOMY MecTy. DTOT NYTh MOTOLMKJIHMCT npojenan 3a 1 u 7 mun,
a obpaTHeii nyTh — 3a 1 9 16 mun. Halijinre ckopocTh MOTOIHMK-
JIMCTA B FOPY M 10jl TOPY, €CJIH HA POBHOM MECTe €ro CKOpPOCTh
18 km/u.

Badava JI. H. Toacmozo. Beilina B nose apresis Kocion. Bt npey-
CTOSJIO CKOCHUTBL JIBa Jiyra, M3 KOTOPBLIX OJMH Obl1 BABOe G0JIb-
me apyroro. Ilonjust Best aprens kocuyia GoJbInod Jyr, a Ha
BTOPYIO TOJIOBHHY JIHSI apTesib pasjielinjiach IonoJaM, ¥ ojiHa
MOJIOBMHA OCTANACh JIOKAITWBATEL GOJNBLINON| JIyr, a Jipyrasi craja
KOCHUTL Manklii ayr. K Beuepy Oosibioil syr ObLJI CKOIEH, a OT
MAJIOI'O OCTAJICS YUACTOK, KOTOPBIH ObIJ CKOIIEH Ha JAPYIro# JleHb
OJIHMUM KOCIIOM, paGoTaBUIMM Bech JeHb. CKOJBKO ObLUIO KOCIOB
B apreyu?

W3 asyx roposioB A U B, paccrosinue Mesxcny koropsimu 180 km,
B 6 u 20 MHH BBIIUIM HABCTPEUY APYT APYrY aBTO6YC H JIErKOBOi
aproMmoOunb. UX Berpeua npouzomyia B 7 u 50 mun. Eciau 6wl
aptrobye Boimes Ha 1 u 15 MHH paHblle, a JIerKOBOH aBTOMOOHJIL
Ha 15 MHH 1o33Ke, TO OHM BCTpeTHJIHch Okl B 7 u 35 muH. Kakosa
CKOPOCTEL apTofyca M JIerKoBOro aBToMoOHIsS?

Wz ropopa A B ropoa B B 8 u 50 MuH BeIIUIK jiBa aBTOoOyca. B To
JKe BpeMsi U3 ropojia B B ropoji A Belexay Besiocuniepuct. Opun
aptobyc o Berperus B 10 u 10 muu, a apyro — B 10 u 50 MmuH.
Paccrogune mexxay ropogamu 100 km. Haifjiure ckopocTh Besio-

5
CHIIE[IHCTA, eCHIH CKOPOCTh OJHOIo aBrofyca B 1? pasza GoJibine
CKOPOCTH JIPYIoro.

Beajinuk M nemexoji oJiHOBPEMEHHO OTNPaBUIIHCh W3 NYyHKTa A
B NyHKT B. Beaguuk, npuosiB B nyHKT B Ha 50 MHMH paHbIe Ie-
mexojia, Boaspatuiicst odbpaTHo B nyHkT A. Ha obpaTHOM nyTH OH
BCTPeTHIICS ¢ MelIexXo/loM B [IBYX KuJioMeTpax oT nynkra B. Ha
Bech NyThL BeaJHWk s3atpatun 1 u 40 muu. Haljpure paccrosinue
oT A Jio B ¥ CKOPOCTL BCaJIHAKA W TeIexoa.

TosibKO uTO AOOLITHIH KAMEHHBIH VYrojib COHepXKHMT 2% BOJHI,
a Iocjie ABYXHEeNbLHOro NnpeObiBaHHsI HA BO3AYXe OH COJCPIKHMT
12% Bojibl. Ha CKOJILKO KMJIOI'PAMMOB YBeJIHUKJIach Macca JIOOLITOH
TOHHEI YIVIS [OCJIe TOI0, Kak YroJik JiBe Hejlesid OblJI Ha BO3jyxe?

JiBa GpaTa XOASIT M3 IIKOJLI JIOMOW € OJIMHAKOBON CKOPOCTHIO.
Opuaxkel yepes 15 MHH 1ocJie BEIXO/la M3 IIKOJLI NepBLIi mobe-
JKaJl B IIKOJY H, Jo06exxan JJo Heé, HeMeUIeHHO OpocuJicst Joro-
HATH BTOporo. OcTaBIUuCh OJMH, BTOPOH MPOJOJKAN HWATH JNOMOH
B 2 pasza mejuiendee. Korja nepsuiii GpaT JJorHaj BTOPOro, OHM 1o-
UM ¢ NepBoNavyaJibioi CKOpPOCTHIO M NPHUIIUIA JIoMOH Ha 6 Mun
nosxke, ueM o6uIuHO. Bo cKoJLKO pas ckopocTh Gera nepsoro Gpa-
Ta 6oJiblIe OGLIYHON CKOPOCTH X0/iL0LI GpaTnLeB?
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Anrefpa Kak MCKYCCTBO pelllaTh YPABHEHHS 3apojiHJIach OUeHb JlaB-
HO B CBSI3M C NOTPEOHOCTAMM IIPAKTHMKM, B pesylibTaTe IOHMCKa ODIIMX
NPHUEMOB peIlleHisl OMHOTHIHLIX 3ajau. CaMpie paHuwe JomIejime o
HAC PYKOIMCH CBHARTRILCTBYIOT O TOM, 4to B Jlpesnem Bapuione u
Jipesnem Erunte GLUJIM M3BECTHLI NPHEMEI PeIIeHMsI JIMHCHHBIX ypag-
HeHHIA.

CiioBo eanredpas BOZHHUKIIO IOci]e MOSABJIeHUs Tpakrtata ¢Kutab
anb-jpKebp Ballb-MyKaballas MaTeMaTHKAa M acTpoHoMa u3 I. XHBbI
Myxammepna 6en Myca anp-XopeaMu (787 — ok. 850). Tep-
MHH «aJib-JpKeOps, B3ATHIM W3 HasBaHWs DTOH KHHI'M, B JlaJibHelIem
CTAJ YHOTpeOJsITLESI KAk eajirebpas.

Jlo XVI B. uznoxenue ayre6pel BeJiock B OCHOBHOM cJioBecHO. Byk-
BeHHBIE 0003HAUEHMA U MATeMAaTHUECKHE 3HAKH NOABJISJIHCH TOCTENeH-
HO. 3HAKH ¢+» U ¢—» BIIEPBBLIE BCTPEUAIOTCH Y HEMEIKMX airebpaucToB
XVI B. HeckoJLKO MO3MKe BBOJMTCS 3HAK «X» JUISI YMHOMKeHWs. 3HaK
Jiesienust «:» Owi BBején Jumn B XVII B. PemuTeLuLIH IAr B UCITONb-
30BaHKMM alrebpanyeckoit cuMBoJMkH Onul cnenan B XVI B., Korna
¢ppannyscknit matematuk ®pancya Buer (1540—1603) u ero co-
BPEMEHHUKH CTAJIH IPUMeHATHL OYKBhI JUis 0003HaueHHs] He TOJLKO He-
MBBECTHBIX (UTO Jlesajoch U paHee), HO W JIOOBIX uucen. OjHAKO dTa
CHMBOJIHKA elé oTiMuanack oT coppeMentoi. Tak, Buer mis oboznave-
HHS HeMsBecTHOro yHesa npuMensn 6yksy N (Numerus — uHeno), st
KBajipaTa U Kyba HemsBecTHOro — OyKBEl @ (Quadratus — kpajapart) u C
(Cubus — ky6). Hanpumep, sanuchk ypaBHenHs x°— 8x?+ 16x =40
y Buera Buirisijienia Obl Tak:

1C — 8@ + 16N aequ. 40 (aequali — papno).

B nponecce paspuTH#A ajirefpa U3 HaykH o0 ypaBHeHHAX Npeodpaso-
Bajiach B HayKy of onepanusx, 6oJiee HIH MeHee CXONBIX ¢ JICHCTBASIMA
Hay uncaamu. CosBpemenHasi anreb6pa — OfMH M3 OCHOBHBIX pasjielioB
MaTeMaTHKH.



[IkonbHBIA KYpe aire6psl BKJIIOUAET, KPOMe HEKOTOPLIX aJirebpau-
YEeCKHX CBeJIGHHH, OT/le/IbHbIe BOIIPOCHl M3 JIPYIMX pa3sjielioB MaTeMaTH-
KM (DYHKIHHA, MeTOJ[ KOOPJHHAT, NPHGJIHIKEHHEIe BRIYHCICHUS, TCOPUS
BEpOSITHOCTEH W JIp.).

B neppoii nonosure XVII B. B ¢BSI3H ¢ pazBUTHEM MeXaHHWKH B MaTe-
MATHKY NPOHHKAIOT WJIeH U3MeHeHHsl H JIBMaKenusi. B 9To ke Bpems na-
UMHAET CKJAJLIBATHLCS NpeJCTABJICHHEe O QYHKIMH KaK O 3aBUCHMMOCTH
O/IHOH IepeMeHHOH BeJMUMHEI OT japyroii. Tak, ¢gpannyscKkHe MaTeMa-
TMKH Ilbep depma (1601 —1665) u Pene JlekapTt (1596—1650)
HpefACTaBJISIN cefe PYHKIMIO KaK 3aBHCHMMOCThL OPJIMHATHI TOUKH KpPH-
BOH oT eé abcmucchl. A apraMickuid yuénnit Mcaax HpwoTom
(1643—1727) nonuman PyHKIHIO KAK M3MEHSIONYIOCS] B 3aBHCHMOCTH
OT BpeMEHH KOOPJIMHATY JIBUKYIIEHCS TOUKH.

TepMuHn e¢pyHruusi» (ot natTuHckoro functio — ucnonnenue, cosep-
1meHue) prepsble BBéN Hemenkuit marematuk l'orgppuy Jeibnmn
(1646—1716). ¥ Hero (pyHKIHS CBAZLIBAJNACHL ¢ ICOMETPHYCCKMM o0pa-
30M (rpapukoM QyHkiMH). B jansaeiimem QyHKIHIO 00LIYHO paceMar-
PHBAJIM KaK aHANMTHUYeCKOe BhIpakenue. OJIHAKO YKe Y MIBEHIAPCKOro
matemaTuka Morauua Bepuynnu (1667—1748) u uneuna Ilerep-
Oyprckoit akajieMuM Hayk sHaMmenuToro matemaTuka XVIII B. Jleo-
Hapjia Dinepa (1707—1783) umeercss u obllee NOHUMaHUe (PYHK-
Il KaK 3aBUCHMOCTH OJIHOH NepeMeHHOH BeJMYHHLI OT JIPYIOM.

Hekoropbie npaBuiia COKPAIEHHOIO YMHOMEHUS ObLJIM M3BECTHBI
elngé okoJio 4 Teic. JieT ToMy Hasal. UX 3Hasiv BaBUIIOHSIHEe W JIPYIHe Ha-
pojtst ipeBiocTH. Torjia onu GOpMYJIMPOBAJIMCE CIOBECHO WJIH IM'eOMETPH-
YECKH.

¥ ApeBHHMX IpeKoB BeJIMUMHLI 0003HAUYAJIMCEH He UMCJIaMKM WIH OyK-
BAMM, a4 OTPe3KaMM HpAMBEIX. OHM TOBOPHJIM He «a®», a «KBajipaT Ha
oTpesKe a», He ¢abs, a «IPAMOYIOJILHUK, COJlepKalHIicH MeXy oTpe3-
kamu a w bs. Hanpumep, Toxaecto (a + b)? = a2 + 2ab +b£m) BTO-
poit knure ¢«Hauan» Esknwupa (I B. 1o 1. 9.) POPMYJIHPOBANIOCE TAK:
«Ecau npsimasi JiMuusi (MMeeTcsi B BHJLY OTPe3ok) Kak-JimGo paccede-
HA, TO KBaJI[paT HA Bcel NPSMOI paBeH KBajJ[paTaM Ha OTpe3KaX BMecTe
¢ JIBAXK/bLl B3ATHIM [PAMOYIOJBHHUKOM, B3aKJIOUEHHBIM MEXIY OTpes-
kaMu». JlokazaTeJbCcTBO ONUPAJIOCh HA IeOMeTPUUeCKHe coobparkeHHs
(cM. pue. 70).

HeroTopuie TepMHHLI 10JI00HOT0 FeOMETPHUCCKOT0 UBJIOMKeHn st anred-
PHI COXPaHUJIHUCE 210 cHX nop. Tak, MBI Ha3LIBAEM BTOPYIO CTelleHb UMCIa
KBajJIpaTOM, a TPeThLI0 cTelleHb — Ky0OM uMcla.

237



238

IlepBonavyanbuo Wiesi KOOPJHHAT 3apoJiHJIAch B JIPEBHOCTH B CBSIBH
¢ NnoTpeGHOCTAMM AcTPOHOMMH, reorpaduu, >xkuponucu. Tak, Ha creHe
OJIHOHM M3 JIpeBHeeruneTcKHX mnorpefajLbHLIX Kamep Obuia oOHapy»KeHa
KBaJipaTHas ceTKa (NaJieTka), KOTOPOH IOJNbL30BAJKUCL JNSl YBeJIHUCHHS
nzobpaxkenuii. Jlpesnerpeueckuit acrposom Kunapmii Ilronemeii
(I B.) npuMenHa reorpaguueckHe KOOPAUHATHI (JOJTOTY W ITHPOTY)
JUISI ONpejleienusl MecToOHaXoKjlenusi moperasatensi. Mieeii koopaunar
nosn3oBanuchk B CpejiHHe Beka JUIsI ONpejleJIeHHs 10JIOKeHHs CBeTHJI Ha
HebGe, ISt onpe/ie/ienHsl MecTa Ha nmoBepxHoct 3emiin. IIpsaMoyronsHoi
CeTKOH 10JIL30BANIUCH XYNOMHHUKH DIIOXH Bozpoxjienus.

IIpAMensaTs KOOpJAMHATEL B MaTeMaTHke Brepsble cranu [1. depma
u P. Jlekapr. B 1637 r. peimua kaura P. Jlekapra «Paccyxiaenus o me-
TOjJie», B KOTOPOH Hapsily ¢ OGIHMH (PHIOCOMCKUMH PaccykJIeHUsIMA
O MaTepuH 3HAUMTEJILHOe MEeCTO y/ellsieTcsl ¢ YHHBepCaJIbHOM MaTeMaTH-
Ke». B paszniene otoit Knuru sI'eomerpusis P. JlekapT npeasiosxkuy HOBLIHM
MeTOJi — MeTOJ| KOOPJHHAT, KOTOPBLIA 1O3BOJKJ NepexXojuTh OT TOUKHU
(B KOOPAMHATHON IJIOCKOCTH) K Mape YHCe, OT JUHUH K YPaBHEHHUIO, OT
reoMeTpHr K anredpe. 91o OblJIa HOBas INeoMeTpPHsi, KOTOPYIO B HACTOH-
mee BpeMsi Has3hiBAIOT AHAJIMTHUCCKON reomerpueii. 3acnyra P. Jlekapra
COCTOSIJIa B TOM, UTO OH BB&JI NepeMeHHbIe KoopjiiHaThl. Tak, B ypaBHe-
HHMHU aX + by = ¢ GYKBEl X H i CTAJIH PACCMATPUBATLCS He KaK HeM3BeCT-
Hble, a Kak nepeMenHble. biiarojaps sromy Kacjlod NPsSMOA B Koop-
JIHHATHOH TJIOCKOCTH COOTBETCTBYOT JIMHeHHOe ypaBHeHHe ax + by = ¢
(a v b — OTIHYHEIe OT HVISI YHcia) M HaoGopoT.

MeToji KOOPJIMHAT MO3BOJSIET CTPOUTEL 'pa@HKH ypaBHenHi, nzodpa-
JKaTh 'eOMeTPHUECKY pasJIMUuHbIe 3aBUCHMOCTH, BHIpAYKEeHHBIE aHAJIHTH-
YeCKHM ¢ [IOMOIIBIO YPaBHEHHUI H (DOPMYJI, pelllaTh pasjiMuHble IreOMeTpH-
YecKMe 3aJlauH ¢ [OMOIIbI0 ainredbpol.

TepMuHB ¢abCIHCCa» W «OPAMHATA» W HAZBAHHE ¢KOOPIHHATHI»
61 BReJileHkl B ynorpebaenue I'. Jlehbuumem B 70—80-e rr. XVII B.

C JaBHHX 1OpP JIIOJAM CTPeMUJIUCL 00JIeruuTh BhluMcienusi. CaMoit
JIPeBHEH «CUYSTHOM MaIlMHOM» OLIIH NaNBIBl PYK W HOI, KaMelmku
W JIPYT'He MeJIKHe npejiMeThl. PeMecienHMKH H TOProBILLl MOJNL30BAJIMCE
JUISI CUETA JIOCKOM, pasrpad@iénnoi Ha cToabI(kl, HA KOTOPOH ¢ NOMOINLIO
KaMeIlIKOB OTKJIAJLIBAJIMCE €IMHHUIIEI PA3JIMUHLIX Pa3psijloB. DTY AOCKY
HaspIBald abakoM. OT pUMISIH K HAM [PHIIJIO CJOBO «KaJIbKYJISIIUA»,
UTO O3HauaeT OYKBAJILHO ¢CUET KaMellKaMH». YCOBepIIeHCTBOBAHHE
adaKa NpHBeJIo K nosiBienuio cuérop (B /Ipesnem Kutae — e¢cyan-uans,
B Slmonun — ecopabans). Pycckue cuérnl nospuinch B XVI B.

Mamuny JUis MeXaHH4YecKOro IpPoH3BOJICTBA apHU()METHUECKHX Jiei-
CTBHH HasbIBalOT apupmomerpoM. OAHMMM H3 [EepPBLIX TAKHMX MAIIHH



ObUJIM MallMHBI, co3jlaHuble B 1641 r. ¢pannysckum yuéneim Bineszom
ITackanem (1623—1662) u B 1671 r. I'. Jleitdbnuuem. MaccoBoe pac-
NpocTpaHeHHe MONYUIHJl APH(PMOMETD, CKOHCTPYHpoBaHnbid B 1874 r.
nerep6yprekum mMexanukom B. Oxmepom.

Peponionuio B BRIYHCIHTENLHOM TEeXHMKEe COBEPIIHJIM HIICKTPOH-
Hble BhIUMCIHUTeNbHEIe MaHHbl (OBM), KoTophle NOSIBUJIMCE B Cepejiu-
e XX cronerusi. llepsasi 9BM Obina cospana B CIIIA B 1944 r. llep-
Basi coBerckasi JOBM Obuia HoCTpoeHa I10J| PYKOBOJCTBOM aKajleMHKa
C. A.Jle6egena (1902—1974) B 1950 r. Cospemennrie 9BM npous-
BOJISIT HECKOJILKO MHJUTMONOB ONepaliii B CeKYIY H HAXO/ST MHPOKoe
NpHMEHeHHe B pasJIMuiBIX o0JIaCTSAX HAYKH W HAPOAHOro XOo3siHCTBa.
IIpocreiteit 9BM saBisieTcss KaJbKYJISATOP.
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1. Ilycre @ M b — HaTypajibHble UMcJia ¥ IPH JIeJICHUM a Ha b
B UACTHOM HoJIyuaeTcsi ¢ ¥ B octaTke r. Torjia a = bg + r, rjle ¢ U r — Ha-
TYpaJibHble YHCHA WIH HYJIW, NpuuéMm r < b. Hanpumep:

127 (35
105 3 127 =35 - 3 + 22.
22

2. Beay HatypalibHOe YHCIO d JIRJIUTCS HA HATYpaJibHoe Yucio b, To
a HA3LIBAIOT KPAaTHLIM b, a b — JlesdTeNieM a. ITo o3Havaer, uro a = byq,
rjie ¢ — narypaisioe uuciao. Hanpumep, 62 kpatno 31, 31 — jenu-
Tenk 62, Tak kak 62 = 31 - 2.

3. ITpocTEIM UHCIIOM HASLIBAETCS TAKOE HATYPAJILHOe UHMCJIO0, KOTO-
poe HMeeT TOJILKO JiBa JIeJINTelisl — eJIMHMILY H CAMO 5TO UHCJIO.

CocTaBHBIM UHCJIOM HasbiBaeTCs TAKOe HATYpaJibHOe HHCJIO, KOTOpoe
HMeeT GoJiee JIBYX JIeJIHTeNICH.

Hanpumep, unecna 2, 7, 43, 109 — npocriie, a uyuena 4, 12, 35 —
cocTapubie. Yueno 1 we siBisiercss HA NPOCTHIM, HH COCTABHBIM.

Besikoe cocTaBHOE UMCIO MOXKHO PasjiodKHMThL Ha IPOCTHIE MHOMKHTE-
JIH, ¥ IIPHTOM eJIMHCTBEHHBLIM cliocobom. [lanupumep, 630 =2-32.5. 7.

4. YroObl HaHTH HauMeHbIlee obllee KPATHOE HECKOJILKHX UMcCel,
HAJIO PABJIOMKHTE DTH YMCHA HA MPOCTHIC MHOMKHTRIH M HAHTH ITPOH3BeJie-
HUe BCeX NOJNYUMBIIUXCS MPOCTRIX MHOMHTENCH, B3SB KAaMILIA U3 HAX
¢ HauboJLIMMM Nokasatenem. Hanpumep, 72 = 2% .32 180=22.32.5
u 600 = 2% . 3 . 52. Haumenbmee obiee kpaTHoe umcen 72, 180 u 600
pasno 2% - 32 - 52 = 1800.

Yr1o0bl HAHTH HAMOOJNBINHHA ODIMH JeJIMTENb HECKOJbLKHX uHcel,
HAJI0 PAsJIOKHThL 9TH YHCJa Ha NPOCThEIC MHOMKHTENH M HAWUTH NpOoHU3Be-
JienHe OBIHX MPOCTLIX MHOYKHTENICH, B3SIB KasKibii W3 HHX ¢ HAHMeHb-
muM nokasatesnieM. Hanpumep, HaHGONLINHI OGIUN JIENHTENL UHCEN
72, 180 u 600 pasen 22 - 3, T. e. uncay 12.



5. BEcinu umucno okanumupaercss uugpoi 0 wiau uudpoit 5, 1o oHo je-
aurced Ha 5. Ecnu umeno okanuuBaercs Jo6oi Apyroi uudgpoii, To oHo
He JlesuTed Ha 5.

Eenn uncsio okangyuBaercss 4éTHOH mHdpoi, To ono jenuTesi Ha 2.
Ecnu uneno okanuuBaercsi HeUSTHOW IHMPOH, TO OHO He JeIHTesi Ha 2.

Ecnu cymma nudgp uMceia JleINTesl Ha 3, TO ¥ UMCIO JeJIuTes Ha 3.
Ecan cymma uMdp uMcia He JIeJIMTCS Ha 3, TO UKUCJIO He JIeJIMTes Ha 3.

Ecnu cymma nudp uMcesa jlesutesi Ha 9, To M UMclo JlesuTes: Ha 9.
Ecin cymMa mudp urcsia He JeJIATCS HAa 9, TO M YHCI0 He JleJIdTes Ha 9.

6. IlpaBunbuoit Apo6bi0 HaswiBaeTcsi ApPo0b, Y KOTOPOH YHCJIHTENL
MeHbIIle 3HAMeHaTes.

HenpaBunbHoi po0bio HashiBaeTcss JApoGh, Y KOTOPOH YHCIHTENh
GONIbINe 3HAMEHATeNS] HJIW PaBeH eMy.

7. OCHOBHOE CBOMCTRBO JIPOOHK: €CJIM UHCIIHTENL W 3HAMEHATeN L JIpo-
6M YMHOMKHTH MJIH PA3JIeJIMThL HA OJHO M TO Ke HATYpaJbHOe UHCJIOo, TO
[NOJIYUUTCSI paBHAS el JIpoGb.

8. YroObl NpUBECTH JAPOOM K HAUMEHbIIEeMY 06IIeMy 3HAMeHaTeJ o,
HaJI0 HAWTH HaMMeHbIee oflee KpaTHoe 3HaMeHaTeJleH JipoGei; BbI-
YHUCIHUTH JIONOJIHATENbHEIe MHOMHTENH, pasjleliIiB HaMMeHbIee ofbiee
KpaTHoe Ha KaXIbli 3maMenartesih; YMHOXKHTL YHCIHTENL W 3HaMeHa-
TeJIb KaXXJIoil Apo6H HA COOTBETCTBYIONIMI JIONOJHHTENLHBIH MHOMXH-
Tesb. Hanpumep, npuBeiéM K HauMeHbIIEMY o0IlIleMy 3HaMeHAaTeJo Jpo-
ou %, %, l%. Haumenpimimnit o6yl sHaMeHaTeslb paBeH 36:

9. llpu cnoxxenuu Apodeit ¢ OJJIMHAKOBBIMM 3HAMEHATEJNAMM K UHC-
JIATEJIIO0 [1epBo# AApodu pUOaBIAIOT YUMCIUTENL BTOPOH JIpoON U oCTaBIISA-
JOT TOT 3Ke 3HaMenaTeNb. [IpH BEIUHTAHKMKA Jpobeil ¢ 0JIMHAKOBLIMH 3Ha-
MeHATENSIMH M3 YHCIIHTEISI NepBoi JIPpoOH BLIYMTAIOT YHCIHTENb BTOPOH
JIPO6H M OCTABJISAIOT TOT K€ 3HAMEHATENb.

Hanpumep E+£= 5 4 1 3

7277 17°85 B B

IIpu cnokeHMH ¥ BHEIUMTAHUM Jpobei ¢ pasHLIMHM 3HAMEHATEJSIMH
cHavaJia UX NPUBOAAT K o0lIeMy 3HAMeHATeNo.

10. YToObl IEPEMHOMHUTL [iBe JAPOOH, HAJIO IEPEMHOMXUTL OT/eJNbHO
HX UMCJIMTENIH | 3HAMeHaTeNH U IlepBoe NPOU3BeJleHHe c/leiaTh YHCIHTe-
JieM, a BTopoe — sHaMenateseM. YToOul pasjieuTL oany Jpo0L Ha Jpy-
ryio, Halo JIeJIMMOe YMHOXKHTE Ha JIpo0hk, 00paTHYIO JICJIUTENIO.

2 4 8 3. 4 15

2.4_8 =2.5_18
3°5 74 28

Hanpumep, 5 7%
15 ]
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11. Tlpy ORpPYIJICHHH JIeCITHUNON JIpo0H 10 KaKoro-uuéyanL pasps-
Jla Bce clleIlyolue 3a 5TUM paspsaioM IH(PLl 3aMeHAI0T HYJISIMH, a ecliu
OHH CTOSIT IIOCJIe 3ANsITOH, TO MX ordpackiBaloT. Eciu nepasi ciejyio-
masi 3a 9TUM paspsjom uugpa 5, 6, 7, 8 uau 9, To K nociejHel ocras-
mekes ugpe npudasisor 1. Eciu neppas ciej(yoas 3a 9THM pasps-
Jom mappa 0, 1, 2, 3 WM 4, TO NOCASAHIOK OCTABINYIOCH IUDGPY He
H3MCHSIIOT.

Hanpumep, 4,376 ~ 4,4, 2,8195 ~ 2,820, 10,1425 =~ 10,14.

12. CinoxkeHHe M BbIUMTAHHE ACCATHUHLIX Apobeil BHIOJIHAIOT IO-
pazpsajato. lIpy sToM ApodH 3allMCBIBAIOT OJHY NOJ APYrod Tak, 4TOObLI
3ansTas okasalach I0J| 3alsATON.

FRgRp 3,4691 68,3
*48.63 = 5275
52,0001 63,025

13. YUrolLl YMHONCHTEL OJINY JICCATHUNYIO JIpo0h Ha JAPYryio, Hajo
BEIIONHUTE YMHOMKeHHe, He oOpallas BHMMAHHS HA 3alsThle, a 3aTeM
B IIOJIYUCHHOM IIPOM3BEJICHHH OT/EJHThL 3alATOH ClIpaBa CTONLKO IHOP,
CKOJILKO MX CTOMT IocJie 3aldToil B 060MX MHOMKHTENIAX BMecTe.

YroObl pasieIHTh AeCATHIHYIO Apo0h Ha JIeCATHYHYIO, HAJO B JeJIH-
MOM H JIeJIHTeJIe IePeHeCTH 3andaThie BIPAaBo HA CTONLKO IAPP, CKOJIBLKO
HX TocJie 3ansATOH B JIeJIATeNIe, a 3aTeM BLINOJHMTL JieJieHHe Ha HaTy-
paJibHOe UHCJIO.

Hanpumep:
><3,()6 12,096 : 2,24 = 1209,6 : 224,
2,4 _1209,6 | 224
+1224 1120 |5,4
612 89 6
7,344 896
0

14. Yro0bl YMHOMUTE JIECATHUHYIO JIpo0L Ha 107, Hajo B 3TO#H Apo-
O NepeHecTH 3a0saTyI0 Ha i Ugp Brpao. YToOwl pasjelIuTh JAecaTHY-
nyio jipo6n na 107, najo B 9Toi JIpo6H NnepeHecTH 3ansiTyio Ha n Hpp
BJICBO.

Hanpumep, 8,373 - 100 = 837,3, 3,4 : 1000 = 0,0034.

15. MojyyieM NoJIOKHTENLHOTO UHCJa M HYJsl Ha3hiBAeTCs CaMo HTO
yueno. MojiyJieM OTPHIATENLIOrO YHENa HA3LIBACTCS IIPOTHBOIONOKHOE
eMy IoJIosKHTeNbHOe uncnao. Moayns uncna a obosnauvator |a|. Hanpu-
mep, |3,6| = 3,6, |0|=0, |-2,8]| = 2,8.



16. YToOBI CJHOXKUTE JIBA OTPUILATENBLHBIX UHCHA, HAJIO CIOMKUTL MUX
MOJIYJIM M 1Iepej| NOJYUeHHBIM pPesyJibTATOM IOCTABHTH 3HAK «MMHYC».

Yro0bI CHOMKMTE JIBA UHCHA ¢ PA3HLIMHA 3HAKAMM, HAN0 W3 GOJLITEro
MOJIYJISI BRIYECTH MEHBINHH M 1epeji MONyYeHHBIM PesyJLTATOM IMocTa-
BUTEL 3HAK TOrO CJIAracMoro, MojiyJjik KOTOporo Gojbine.

CyMMa JIBYX HPOTHBOIOJIOMKHLIX UMCEeJl paBHA HYJIO.

Hanpumep,

-3,4 + (-1,8) = -5,2, 2,5+ (-4,1) =-1,6, -3,6 + 3,6 = 0.

17. YTo6L1 M3 OJIHOINO YKCNAa BLIYECTE JIPYroe, JIOCTATOYHO K YMEHL-
aeMoMy NpHOGABHTL YHCJIO, IIPOTHBOINOJIIOKHOE BLIYHTAEMOMY.

Hanpumep, -5 - 1,9 = -5 + (-1,9) = -6,9.

18. YToObl HEpeMHOXXUTH JIBA OTPHIATENBLHLIX UMCJa, HAJO lepe-
MHOMCHTE HX MOJYJIH.

YroGhl MePEeMHOKHUTH J(BA YHMCIA ¢ pasHbIMK 3HAKAMH, HAJO Tepe-
MHOMCHTE KX MOJIYJIM W 1epejl MONYUeHHBIM pesyJibTATOM TOCTABHTEL
3HAK ¢MHHYC».

Hanpumep, -1,2 - (-8)=9,6, -3 - 1,2 =-3,6.

19. UYToObl pasjiesinTh OTPHIATEJIbHOE UHMCIIO0 Ha OTpHIlaTelbHoe,
HANO MOJIYJIL JICJIMMOTO Pas/ie)IiTh Ha MOAYJIL JeJIHTeNs.

YroOul pasjileIUTh J{Ba YHCIa ¢ pasHBIMH 3HAKaMH, HAJ0 MOAYJL Jie-
JIAMOTIO pasfieSInThL Ha MOIYJIL JICJIUTEJISI U Tiepe)| MOJIYUYeHHBLIM pesyJiLTa-
TOM [OCTABHTHL 3HAK ¢MHHYC».

Hanpumep, -4,8 : (-2,4)=2, 5,5: (-5)=-1,1.

20. CpetHUM apu(PMeTHUECKHUM HEeCKOJILKMX UHCe)l HazbiBAeTCs YacT-
HOE OT JICNICHUSI CYMMBI DTHX YHCeJ HA YHCIO CIAraeMbiX.

21. PaBeHCTBO JBYX OTHOIIEHMH HazbiBaioT nponopiuuei. Hanpwu-
Mep, paBeHcTBo 2,5 @ 5= 3,5 : 7 — nponopums. Yncna 2,5 u 7 — rpai-
nue wiensl nponopinuu. Yuena 5 w 3,5 — cpejinie uJieHnbl NMPONOPIHHA.
Ecnu nponopiusi BepHa, TO NpoH3BeJicHHe eé KpailHWX WICHOB paBHO
[IPOU3BEJICHHIO CPEJIHUX WIeHOB. B nponopnuu Mo3KHO MEHSATH MeCTaMH
KpaiiHMe WIeHbl WM CpejlHHe YWIeHbl.

22, JIBe BeJIMUMHBI HABLIBAIOTCS [PAMO IIPOIIOPIMOHAJILHBIMH, €CJIH
NPH YBeJIMYeHUH (YMeHBINeHNH) OJHON M3 HUX B HECKOJNILKO pas Jipyrasi
yBeJIHUHBACTCSI (VMEHBIACTCSI) BO CTOJNILKO 3Ke pas.

Eciii BeJHUMHBLI TPIAMO NPONOPIHHOHANLHEI, TO OTHOIICHHSI COOT-
BETCTBYIOIMX BHAUEHHMH HTHX BeJIMUMH PABHEI.

23. Jlpe BeJIMUMHBI HA3BLIBAIOTCSI OOPATHO NPONOPIMOHANLHBIMH,
eclid NPH yBeJIHUeHUH (YMEeHbIIeHHUH) Of[HOM U3 HUX B HECKOJNBLKO pa3s
Jpyrasi yMeHblnaercsi (yBeJMuMBaeTcs) BO CTOJLKO JKe pas.

Ecnu pelMunnbl o0paTHO NPONOPIMONANLILI, TO OTHOIIICHHe 3HaYe-
HHUI OJIHON M3 BeJIMUMH paBHO OOPATHOMY OTHOIIEHMIO COOTBETCTBYIO-
IHX 3HAYEHHH APYTroH BeNIWUMHEI.
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24. Ilepemecmumensvnoe ceoilcmeo caoxcenus. OT nNepecTaHOBKHA
cllaraeMbIX 3HAUEHHEe CYMMEI He U3MeHseTcs.

Couemameanvtoe ceolicmeo caodenus. UTobLl K cymMe JIByX umuces
NpUGABUTEL TPEThe UMCJIO, MOXKHO K IIePBOMY UUCAY NPUOGABHTL CYMMY
BTOPOTO M TPEThero.

Iepemecmumensioe ceoitemeo ymnoxnenust. OT NePpecTaHOBKA MHO-
JKHTeNICH 3HAYCHHe MPOMBBEICHHS He H3MeHSIeTCs.

Couemamenvhoe c80ilcmeo yMHoxiceHus. YToOI IPONsBejleHHe JIBYX
uMcesl YMHOXKHTh HA TPEThe UHCJIO, MOXKHO IIEPBOe UMCIIO YMHOXKHTE Ha
IIPOHBBEjIeHHe BTOPOI'0 H TPeThero.

Pacnpederumenwvnoe ceoilcmeo ymuoxncenus. UToObl YMHOMKUTH
YHUCIO HA CYMMY, MOMHO YMHOMCHTL DTO UHCJIO HAa KaXJoe claraemoe
H CJOMKHTE MOJYUYCHHBIC Pe3yJILTaTLI.

25. Cnaraemble, KOTOpLIe HMEIOT OJIHHAKOBYI0 OYKBeHHYIO YACTh,
HA3LIBAIOTCH MOJOOHBIMH CHAraeMEIMH.

26. Jlnst Toro 4rtoOLl NPUBECTH NojloGHLIe claraeMbie, HajJ0 CJIO-
SKUTh HX KOY(PMHUITHEHTHI U PesyJIbTaT YMHOMKHUTE Ha o01(yi0 OYKBEHHYIO
4acThb.

Hanpumep, ba — 7a + 4a = 2a.

27. Eciu nepejl cKOGKAMH CTOMT 3HAK <IUIIOC», TO CKOOKH MOXMK-
HO ONYCTHTH, COXPAHWB 3HAK KAMJIOr0 cJlaraeMoro, 3arkJIOYEHHOIO B
CROOKH.

Hanpumep, 3x + (2a — y) = 3x + 2a - y.

28. Ecnn nepeji ckoOKaMH CTOMT BHAK ¢MHUHYC», TO CKOOKH MOXK-
HO ONYCTHUTH, M3MEHMB 3HAK KaXXJIOro cJiaraeMoro, 3akJIOUEHHOI'0 B
CROOKH.

Hanpumep, 5a - (2x — 3y) = ba — 2x + 3y.
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2. a) 20; 6) 28,89. 3.a)58; 6) 10. 9. 45 u. 18. 25%. 19.6) 1,3; 2,8; 5,8.
23. a) -4; 6) 5,2. 28. a) -49; 6) 0,8. 44. a) 60; 6) 20; 8) 3; r) 150. 45. 20 x.
46. 200 craukos. 66. a) 4%; 6) 15%. 68. a) 26,81; 6) 77,01; B) 7,22; r) 78.

72. a) 35,7; 6) 16,64; 8) 10; r) 2,8. 74. a) 0; 6) 1:—?. T77. a) 35;6) 124. 78. a) 94,2;

6) 40,3. 102. a) 6,75; 6) 22; B)-6; r)-0,3. 103. a) 11 - 6,5x; 6) 3p - 5,1;
B)0,4a—-T; r)6b—-5; n)y—8; e)8x—8. 105.a) 8 + 2x; 6) 46 — 5y; r) b;
a) 4 - 106, 106. a) 1; 6) —7. 109. Ha 12,5%. 122, a) 4,5x — 2,4; 6) 36 — 3,6a;
B) 12,3 — 8,5y; r) 2 — 14b. 128. a) 30; 6) 16; B) —6; r) 3; n) —43; e) 180; x) —5;

3) 300; 1) -90. 129. a) 1%: 6) 0,5; B)-2; r) 0; xn) —0,15; e) -5; x) 12; 3) -3;
M) 0; k) 0; n) 0; m) 0. 130. a) 7; 6) llll; B)ﬁi; r) b; n) 1%; e) -1,2; x) l;.
131. a) g; 6) 2,5; B) —-89; r) 0,5. 132. a) 2,4; 6) -12; B) -5; r)-1,5. 133.a) T;
6) -32; B) -3; 1) -1,8. 134. a) 4; 6) 2; 8) 3,6; r)3i. 135. a) 16; e)%; B) —4;

r) 3%; ) 3. 136. a) 5,5; 6) 2,4; B) 10. 137. a), B), 1) Kopneii Her; 6) noboe unc-

J1o siasieTcsi KopHem ypasuenusi. 138, a) 0; 6), r) kopuei uer; B) Jioboe UUcHo
sipiisieTcst KopieMm ypapuenusi. 142, a) 5,9; 6) -9,4. 143. 214 u 178 6Guseros.
144. 8 u 11 pomos. 145. 6,3, 6,3 u 3,4 cm. 146. 3127 u 3110 m. 147. 4, 8, 24
M 96 pynuii. 148. 46 u 40 jeraneit. 149. 60 000 p. 150. 16, 22 u 32 KoMIBIOTE-
pa. 151. 400 r, 80 r, 75 r. 154. 55 u 11 kycrop. 155. 20 km/4. 156. 50 kM /4.
157. 8 juei. 158. 20 mansipos v 8 wwnornuxos. 160. 1,5 kr. 161. 2,4 kr
u 10 gr. 162, 20 u 40 kr. 165. -39. 171. =63 gBt - u. 172. 291 xr. 173, 17.
174. 14,25, 175. 15. 176. a) 28; 6) 43 uau —10. 184. 26 ner. 185. 80 crpanuil.

199. 6) Ymenpmmreas nHa 9%. 202, Ha 25%. 206. a)gz 6) 2,5; B) 240;

r)%. 207. a) 1,44; 6)1%; ) 9,2; ) 6. 208. 207. 209. 0. 210. a)i; 6) -16.

211. a) -12,15; 6) 2,025; B) ~16,2; r) 20,25. 223. a) 58; 6) 52. 224. a) 0;
6) 3,947. 230. a) -0,5; 6) 1. 240. a) 1,49; 6) 0; 8) -32,5; r) 0,3. 241.a) 1; 7;
6) -2; 9; 1) —1; 1; 5; n) 0; 3. 243. a) 24; 6) -35; B), ') KopHe#H HeT. 244. a) —5;
6) 1. 247. 575 xkpoaukon, 425 kyp. 248. 42 kycra. 249. 48 u 12 mapox.
250. 10 aueit. 251. 9 jueit. 252, 13. 253, 8,75. 255. 8 u 16. 256. 30 u 50.
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276. a) 43,2 r; 6) 360 cm®. 277. a) 390 kM; 6) 60,5 kM /u. 278. a) 18 km;
6) 2,5 u. 280. 165 kuur. 294. a) 0,9; 6) 0; B) %; r) -2,5. 295. 200 mamuH.
303. IIpunaanesxkar roukn B, C u D. 310. a)-1,76; 6) 88. 323. a) (30; 0);
6) (24; 0). 327. a) (1; 2); ©6) (8; =6); B) (2; 28); r) (4,4; —6). 336. a) 2; 6) —13.
337. 20, 30, 15 neranei. 340. V=20 - 2x,ecin 0€x <9, V=2, ccrmmn 9<x< 12,
352, y =150 + 1,5x; a) 165; 6) 20. 364. llpu a=-0,4. 365.2, 3, 4 u 5.
367. a) (4; 0); 6) (—7; 0); B), r) (0; 0); n), e) ve nepecexaer. 369. k£ = -0,4, npu-
magnexut. 372. a) (7; 37); 6) (-3; —55); 8) (1,2; 5); r) (140; 14). 373. Jlexenr.

377. 6) 4096; 1) 16 807. 384. 1) -96; ) 432. 388. ) -9; ©) -37; B) -539.
391. a) 0,16; 0,81; 100; 6) 245; 3; 453. 394. 18 u 90. 405. a) a®a”; ») a%a'®;
r)a"a. 408.n) m'; 1) p’; 1) 10" e) 3. 410.8) 6'7; 2" p) 0,4°

414. B) a®; 3) 0,75, 416. 1) 1%; e) -%. 417. 1) 2%; 0 -12%. 418. a) 49; 6) 81;

B) 25; 1) 0,216. 419. a) x"* 3 B) 2" * ' 1) y* 1. 420. a) 3; 6) -2,5; B) 90; 1) ~1.
3 2

422. 1) (-1%] ; e)(zél . 424. 105 k. 427. 2025 r. 436. r) (-ab)®; 1) (20)%;

¢) (0,3m)*. 437. B) 1; 1) 1; ) %; ¢) 50 000 000. 439. 1) x*; ¢) x*. 441. B) a™* %,

r) @*; p) a®. 444.6) 8% r) 32'% 447.8)a'; 1) %% 1) m*. 450. a) 16;
6) 5; B)4; 1) % 459. a) -2; 6) 0,18. 460. a) 0,592; 6) 0,012. 461. 5m? cm?.
462. 8a® cv®. 463. a) 11; 6) 3; e) 0. 466. 8)1—16; 6)0,5. 468. a) -3,3xy"; 6)—ab’c
B) 4x%yY; 1) —0,36a%6°%x%. 469. B) 64a°"; r) -28a'p'; n) -6x%°%; e) 108a's°.
472. ) -8a'%% 1) 81x%y"; 1) —a'""". 473. ) -0,216m"n"%; r) 4x%y%; 1) xy"%%;
e) —x'%""m®. 475, a) (9x%%. 476. p) (-0,26%°. 479. 6) 1000m?; 100m°®.
480. a) 225a'%; 6) 816%%; B) 8p'"; 1) -0,15¢'%; n) '’ e) 26'%; w) —x'; 3) 2y'.
481. Yepes 9 nueit. 482. k=1,5, b=6. 498, x=-2.4, y=-20,4. 499. a) 4,8a"'%;
6) 28,8x%'%. 507. a) 45; 6) 88. 508. a) 5292; 6) 4851. 509. 8 uwmcen.
510. a) 4; 6) 5. 514. r) 3% n) 2'° 515. ) 2%+ 23+2 519. a) 98 6) -8.
527.-1,5. 531. 1) 7°*%; r) 3** 1. 535. 6) 36; r) 0,6; e)— 537. a)2- 6) 6,8.

542. B) 0,04; 1) 6,25; 1) 1; ¢) 81. 543.B) Ykasanme. 25”‘ = &0, 280, ';”" = 6";
) 63%0 > 350 . 530 544, r) 3% 560. r) 3a®".

572. a) 107; G) 30. 573. a) -57; 6) 3. 582. a) 233%; 6) -1,6; B) —3%. 583. a) %;
6) 1; B) % 584. a) 24 000; 6) —10 000. 587. r) —26—1; n) -n?—-T; e) 8.



588. a) 0,7a - 4,8a% 6) 1,6x% + 5,5; B) -b% + 13b; 1) 1,9y% — 1,4y + 4. 593. a) 2% +
+ 11xy — y% 6) a® - 3ab + 5b% B) 4¢* — Tc? + 6. 595. a) 0,24 + 0,35a + 1,2;
6) 0,7y* - 3,75y; B) —4x% + dxy; r) 2ab* — 4ab - 5b. 596. a) 4a%h — b + 2; 6) 2xy.
597. a) 60; 6) 156. 598. a) -2; 6) -1. 601. a) 2xy - x%; 6) 2xy - y*. 604. a) 10a* +
+12ab + 20% 6) ~4b™. 605.2) 3; 6) 12; ) 0,3; 1) ~20; 1) 0; ©) 3. 606. 1) 1,23;
6) -2; B) —1,5; 1) -2. 609. a) Jla; 6) na. 612. 6) ~5a""; r) —2¢'°d". 618. a) 10,5;
6) 28; 8) 0,8; r) -5. 619. a) 806~ 11; 6) 5c+ 34; B) —21; 1) 42 - 24y.
620. a) 26y - 2y%  6) —y* - 10y; B) 2 -4x; 1) 2a% p) 4e% - W% e) -3x%y;
sk) 3m® — m%n + 2n%; 3) n? - n®. 621. a) Tx? - 20x; 6) a® + a?; ») ax® - 8a’x;
r) 4dm* — m*n? - 3n'. 622. a) -6; 60; 6) 8. 623. a) 200; -250; 6) 0,8.
624. a) 14a* - a®; 6) 2% - b; B) 16x% - 6x'; 1) c'. 630. a) 7; 6) 8; 8) 49; 1) 0,4;
n) —2; e) 0; x) 24; 3) % 631. a) -2; 6) —20; ) —-1,5; r) -0,2. 632. a) -1; 6) 2;

B) —4; 1) 2. 633. 8) 0,5; 6) -2; ) 1,6; 1) 2. 634. a) 24; 6) 13%; B) 1&; r) -1%;
n) -52,5; e) —4,5; k) —36; 3) l%; u) 0,4. 635. a) 12,5;6) 17; 8B) 17; r) -25; n) g;
e) % 636. a) 1%; 6) -0,5; B) -%; r) 28. 637.a)-13; 6) 1,5; B) -15; 1) 0,5.

638. a) -3,5; 6)-1; r 2; 1) 17.4; ¢) 4%. 639. 16, 20 u 8 cm. 640. 60, 40

n 66 m?. 641. 28 dnopunon. 642. 9 u 3 . 643. 300 ra. 644. 1500 m. 645. 9 km.
646. 10 kM. 647. 360 kM. 648. 19 r. 649. 8,8 kr. 653. a) —éa”‘yg; 6) —90a®p".

660. a) 2,28; 6) —-22,5; B) 14,4; r)-348. 661.a)0; -8; 6)0; 0,2; n)0; 5;
r) 0; 0,4; n) 0; é; e) 0; —4; x) 0; 0,1; 3) 0; 30; u) 0; —%. 662. a) 0; -0,6;

6)0; 11; 8)0; 0,6; r)0; 10; x) 0; 0,16; ¢) 0; 0,04. 671. a) (b — ¢)(a - d);
6) (y — 5)(x + y); 8) (2x - T)(3a - 5b); 1) (x — y)(x — y + a); 1) (a — 2)(3a - 5);
e)(b—-3)(bb-17). 672. 1) (c+ 2)(c+9); n)(a—b)(a-b+3); e)—(x+ 2y)x
% (4x + 8y + 1). 673. 9 km. 674. a) 5; 6) -1,5. 683. a) x* + 2x%y — y*; 6) n® -
— 2n%p + 2np® — p%; B) @® - 2ax? — x%; 1) b - 2b% + ¢*; n) a® - 6a® + 11a — 12;
e) bx® — Tx? — 3x 4+ 2; k) x* + 3x% - 8x + 10; 3) 3y® -~ Ty? + Ty — 4. 684. a) ¢* -
- 2cd? - d* 6) x* - 2x%y + y*; B)4a® - 3a® + 2a - 3; 1) -3x* + 8x% + Tx - 12.
685. a) y' + 2y° — 15y%  6) —2a" + 8a® — 64%. 687.a) 196 — 10; 6) 14y* - 12;
B) 9x; 1) @®b + Bab? - a’v%; n) 4a - 2ab; e) 3x - y* — 2. 689. 9x + 1. 697. a) 3;
6) 0,5; B) 0; r) 0. 698. a) _,l,; 6) 0,2; B) 3,5; r) —l%. 700. 21, 22, 23.

701. 17, 19, 21. 702. 25 u 10 cu. 703. 36 cv. 704. 12 jueii. 705. 1680 ra.
T706. a) 2; 6) 15,5. T11. 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 — x). T13. a) —%; 6) %. 714. a) 12§; 6) 0.

718. a) (x + 5)(x + 1); 6) (x - 3)(x + 2); B) (a—-1)(a-4); r) (a+ 2)(a - 8).
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719. 260 wopos. 720. a) '%‘ 6) _%. 722.6) -6; 2; ) -1: 1. 730.1. 731. 8.
732.71. 736. a) ~Tx? - 14; 6) —a® + 2a + 2; 8) -2a — 106 - 3; r) —x%. 745, a) -2;
6) 8; 8)0,5; r)2. 746. 1,92; 3,84; 4,8; 5,76. T47. 11. 7T48. 2. 749. 246.
750. 417. 754. a) %; 6) 2; 1) 0,25; r)-3; n) 8; e)-3,b. 755. 1 kr. 756. 750

u 800 kr. T57. 2% q. 758. 2,6 u; 150 km. 759. 60 xkm/u; 50 km/u; 210 kM.

760. 60 km/u; 40 km/u; 24 kM. T61. 16,5 km/u. 762. 2,5 km/u. 763. 70 co-
pouexk. 764. 600 u 800 r. 765.480 ra. 766. 30 r. 770.a) 2,3; 6)0,147.

771. a) 0; -g; 6) 0; —1,6; B) 03 2; 1) 0; 0,2; 1) 0; 15; ) 0; 1. 772. 2) 9(a + 2)%

r) =27(p - 2)*. 781. a) -35; ©6) 156. T84. 8; 9; 10; 11. 786. 400 cm?
787. 360 cm?. T88. 80 m2. 789. 55,25 cm?. 790. a) -2,8; 6) T; B) 91; r) -4,2;
) 0; e) =50. 793. a) (x-4)(x—-6); 6) (x-8)(x-5); n) (x+4)(x-3);
e)(x+5)(x="T). 796. a = 4.

815. B) 198x — 81x% 1) 14ab - 49; n) 14b; e) -18a% - 162. 816. a) a’ + 81;
6) -10x + 1; B) 12x - 9; 1) a? + 4ab. 817. 6) 4a®; ) -21b - 4; r) 14 - bb;
n)—2a? + 4a + 14; ) -2y% + 19y — 40. 818. a) 3; 6)0; ) —14; r) 130. 819.a) 1,7;
6) ﬁ; B) 3; r) 3,125. 820. a) 2,2; 6) 1; n) %; r) 1. 821. n) 15¢% - 24c + 20;

e) ~16a? + 26ab + 2b%. 822. 6) -96 + 48b — 6b%; B) -3x% + 2x — 12. 823. 6) 6x" +
+ 60x* + 150x% m)a®-3a+ 2; 1) x® - 12x - 16. 826. a) [Ipn x = 16; 6) npu
x=0. 829. a) 18x% + 54; 6) a® - 8%, 832.80 u 90 km/u. 840. a) 10 000;

2
144; 0,16; 6) 400; 25; 81; ) 81; 9; 1. 846. 6) (b‘—%az] . 865. a) 49;

6) 16. 870. 6) b% + 9; B) 2% + 1; 1) T5x? + 16; e) 13¢* + 49. 871. ) 50n? — 49;
e) 5x? + 0,25. 873. a) -4 — bx; 6) —4m + 9; ) 182% — 2ax — a% 1) 2ab + b* -
- 2a% ) 32y* — 24xy; 3)—8a?— 24ab. 875. a) 2a% - 40a + 12; 6) 1 - 126 -
— 100%; B) 63p?; r) 28xy — 98y°. 876.a)—1,5; 6) 7. 877. a) 0; 6) —0,5. 881. a) —6;

6) 5; 1) 2; A) 2,3. 882. 85 u 90 wm/u. 887. a)%; 5) 4%; B) %; r) 1. 888. x) é;

e) 5. 890.a)4 u -4; 6)9 u -9; u):—l; ] —%: r) 0,5 u -0,5; n) kopuei
wer; e) 1 u -1; k) 1,5 u -1,5; a)g " —%; M) kopueir uer. 891.a) 5 u -5;
o 9
6)6 u —6; u)§ H —g: l‘)% " —%. 895. a) (y — 1)(by + 1); 6) (¢ + 5)(5 - Te);

B) —(x + y)(15x + y); 1) -36(10a — 3b); n) 36(3b — 44%); e) (56° — x)(x — 3b6°).
896. a) (26 — 11)(26 + 1); 6) —(4 + 3a)(10 + 3a); B) (3 - 11m)(5 — 11m);



r)y—(p+ 1)(Bp + 1); n) be(be - 6d); e) -9b(2a? + 9b). 899. 38 cm. 903. a) 0,6;
6) —0,2. 904. 12 km. 914. a), 6) Jla. 915. 6) —0,64x* — 1,6xy" — y*; B) —-0,09¢% +
+0,12¢d — 0,04d%; r) 16x? - 36x°. 917. a) -0,1; 6) 4,5. 920. ) —y? — 14y — 31;
r) x° - 8x - 33. 925. a) 4; 6) 3. 926. a) -1,5; 6) -2. 928. a) -3y' + 4y° -
- y?-100; 6) 2a+ 2. 932. 30 kM. 933. 6 km/u. 942. a) 4(y — 1)(x + 3);
6) 6(2-b)(b-a), B)-a(c+4)(b+5); ra(@a+1)(a+b). 943.a)3(b - 2) x
x(1b-a); ©6) -by+3)x+8); B) a-1c+1); 1) x(x-y(x+1).
946. a)(x + yY)(x—y—-1x6)(a—-b)a+b-1);B)(m+n)(1 + m—n); r)(k+p)x
x(B-=p—1). 947. a)(a-b)(a+b+ 1); 6) (c+d)(c—d +1). 949.a) 0; 1; —1;
6)0; 3; -3; B)0; —1; 1) 0; 2; -2. 950. a) 0; 6) 0; 2. 954. a) 41,6; 6) 19,75.
963. a) 19; 6) 15. 964. 64. 968.a) 1; 6) —g. 973. a) 5a - 4; 6)Ta-9;
B)~26—1; 1) 26+ 1; n) 2% — 82; ¢) 76. 975. B) ba® — 4a — 15; r) -4b - 13;
n) —21a? + 21; e) 186% - 12b + 2; =) 3x% + 22; 3) 10y® - 30y + 85. 976. IIpu

peex x. 978. a) 4; 6) 1,5; u) 2,625; ) 0. 980. a)g; ﬁ)%; n)%. 982. 1) 15 (x — 1) %

x(B3x—-1); e)(2n+ 3)(1 —4n); x) (3a + 2)(3a +4); 3) (-5x+ 17)(5x — 13).
985. a) 17,4; 6) 17. 989. a) 2x+ 1)(x®+x+1); 6) (y-B)y-y+ T
B) a(a® - 3ab + 3b%); r) (3x — y) (327 + ¥¥); n) (2a + b)(13a” - Bab + b%); e) (b + 2) x
x (6% - 26b + 244). 992. a) -4; 6) 0,5; B) 2; 1) 2. 994. a) 34,5; 6) 24.
999. a) —a® - 1,5a% - 1,5a + 17; 6) 4m® — m* — 15m® — 18m? + 81m. 1000. oa® -
— 2a'p* + b%. 1003. a) 131; 6) 61; B) 24,125. 1005. a) [Ipu a = 1; 6) npua = —1.
1006. a) Ipu b= 20; 6) npu b= 1. 1011. a) 2(7 + 2b)(5a - 6b); 6) 3(Th — c) x
% (% + 2); B) 3(y + 3)(2 - 2)(2 + x); 1) 6(5a — 3b)(a? + 4). 1013. a) 2; —2; -3;
6) %; 3; =3; 8)6; r)-1,5; -1; 1. 1015.a) (x —y)(x +y — 1,5); 6) (x +a) x

x(x-a+0,b);8)(2a~b)(2a+b~1);1)(p+4c)(p—4c—1); n) (a +b)(a~ b+ 6);
e) (x — y)(x +y - 7). 1016. a) (x + 2y)(x - 1)(x + 1); 6) (2y - 5)(y - 2)(y + 2);
B) (a - 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 —y)(Bx + y); 1) (a+ 1)(a-9). 1018. a) (a - b - 5) x
x(a-b+5); n)(Ya—-3b+c)a+3b-c); e)y(bc—b—-—c—-1)bc+b+c—1).
1019. a) (x + y)(x* + 2y + y?): 6) —(4x + y) (2% + xy + y?); B) (a — b)*(a + 2b);
) (p-1)(p? - p+ 1); 1) (26 + 1)(46% + b + 1); e) (a - B)(a® + a + 25). 1020. a) (x* -
—xy+ Yy (x + y + 2); 6) (@® + ab + b*)(a - b + 3); B) (@ — b)(a + b)(a® — ab + b>);
r) (x + y)(x - ) (* + xy + y?).

1034. (6; 6). 1035. a = 3. 1036. 4 unn 9 moner. 1037, 6 rerpajeii. 1038. 4 ray-
Gokue u 6 menkux tapenox. 1039. 2 u 7; 4 u 4; 6 u 1 COOTBETCTBEHHO TPEXKH-
JIOPPAMMOBEIX M JIBYXKHJOrpaMMoBeIX makeron. 1041. 17; 28; 39. 1042, 26.
1043. a) 6,16; 6) —4,32. 1044. a) (1 + a)*>(1 — a); 6) (2 — b)(2 + b)%. 1051. -7 4.
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1052, 11. 1054. a) 12; 6) 26,5. 1055. a) —1; 6)34%. 1065. a) -%; 6)7%.

1066. a) 10¢® — 17¢2 + 19¢ — 40; 6) 21m? + 10m — 8. 1067. a) (a + 1)(a + x)(a — x);
6) (b+c)(b+3)(b—3). 1069. a) (2; 5); 6) (1; -2); B) (4; 2); r) (4,5; T); 1) (-23;-3);
e) (7;-4,5). 1070. a) (5; 2); 6) (1; 6); B) (—20; -2); 1) (-1,5; -3,5). 1071. a) u=-0,5,

v=0,2; 6)p=3, q=15; n) u=4%, o=—lé; r) p=2,25, q=-3,5. 1072. a) (-4; 3);

6) (-2; 7); B) (-10; 5); 1) (-11; —4). 1073. a) (3; 0,5). 1074. a) {l;—l;; —2%);

6) (=0,4; -7,2). 1075. a) (4,45 1,72); 5)[319;—4%]. 1076.2) x =17, y=1;

6)a=-3, b=1.1077.a) x=-6, y=4; 6)a=12, b=-2; Bym=5, n=-3;
r)x=-1, y=-5. 1078. a) (-15; 12); 6) (2; -1,5). 1082. a) (2; 1) 6) (-8; —4);

B) (60; 30); r) [Z; —41] 1083. a) (5; -2); 6) (-3; 0); B) (-5; 10); r) (-3; -3,5).

L.ol. 6)(-08- —9)- R N - . 1) 1, 1}, -
1084.8)(3.0].6)(0.6. 2); n)a 3.b 2.1‘)(2.1}.10(2. 3].e)y' 6,

2=-7. 1085.a) x=1, y=-2; 6)u=3, v=-10; B)x=—4, y=-1; r)a=10,
b=5.1086.a) x=100, y=1;6)u=6,v=5;8) x=04, y=-0,2; r)a=0,1,
b=0,3.1087.a) y=1,6x-3;6) y=6x-23; B)y=—1bx+11; ) y=2x-T.
1088.y=2,2x+11.1089.y=1:—;x+l§.1090.y=—2-3—x+11. 1092. a) (7; -2);

6)(2;1). 1093.a) x=3, y=4; 6)x=6, y=20; B)m=10, n=12; r) u= 12,
o=15. 1094. a) (9; 8); 6) (-0,8; —0,8); 1) (3; 4); 1) (-1; 0). 1095. a) x = 15,
y=12;0)u=-8,v=6;p)x =12,y =-12;1r) a = 15, 6 = 10. 1098, a) -10x — 1;
6) -6y + 4. 1099. 12 1 7 ra. 1100. 575 1 740 nagennii. 1101. 15 apromobuiei.
1102, 23,77 n 10,97 M. 1103. 12 cm. 1104, 5 u 7 memxon. 1105. 40 u 170 py-
nui. 1106. 18 u 10 ner. 1107, 120 u 180 peraneir. 1108, 60 km/u. 1109. 45
U 50 km/u. 1110. 80 1 60 xm/u. 1111, 5 m 4,56 km/u. 1112, 18 km/u. 1113. 65
u 5 km/u. 1114, 33 1 22 xuuru. 1115. 35,75 u 29,25 r. 1116. 7,8 u 8,3 r/cm®.
1117. 720 u 1200 ra. 1118. 320 u 360 peraneir. 1119. 1,65 u 1,35 a.
1120. 37 000 u 8000 p. 1121. 48 » 32 r. 1122, 360 u 300 r. 1123. Ha 64.
1124. 8) (p* + 2)(p* - 2p° + 4); 1) (B - m®)(9 + 3m? + m"). 1135. 4 ks. ex.
1140. a) 3; 6) 4. 1141. 6) (1; 18); (2; 9); (3; 6); (6;3); (9:2); (18;1).
1142, (5; 37); (11; 31); (135 29); (19; 23); (23; 19); (29; 13); (31; 11);
(37; 5). 1143. 935. 1144. 214. 1145. 91. 1146. a) Her; 6) na, B Toure (0; 9).
1147. 20. 1148. —0,88. 1158. (7; -2). 1159. a=-1,5. 1160. b=2,5. 1161. k= 1,5.
1168.a) x =21, y=25; 6)x=1, y=10; B) y=16, 2=21; r)x=9, y=11;
Nx=10, y=1; e)u=-0,1, v=0,2. 1169. a) (-0,25; 1); 6) (-0,5; 1,5); B) (T; 5);

r) (4; 4). ll70.a)x=4:—7,g=lg; 6)m=-8, n=5;p)x=1,y=1;r)p=2,



q= % 1171. 8) x = -5, y = 3; 6) u =0, v =4. 1172. a) (5; -4); 6), B), 1) peme-

Huit Her. 1177, 6 1 2 4, 1178. 3 1 2 4. 1179, 560 u 600 ra. 1180. 15 1 12 cm.
1181. 40 u 60. 1182, 50 u 60 xr. 1183. 20 u 15 aerasei.

1184. 2, 3,4, 5, 7 u 13. 1185. a) -4; 10; 6) -11; 7; B) 2,5; 5,5; r) -1,3; 13,3.
1188. 1,25 kr. 1189. 520, 572 u 440 opexon. 1191. 96, 120 u 168.
1192. 36 n 48. 1193. 12, 24, 36, 48. 1194. Jleanrca. 1196. 77. 1198. 890.
1202. 72. 1205. Ieppas apo6s Gosbine propoit. 1213. 254 - 1. 1218.a=5, b=-2,
c=7,d=-9.1220. x=3, y=2. 1121.a) x=3, y=4,2=5;6) x=-4, y=1,
z=byB)x=-1, y=0, z=1. 1222, 729. 1223. 24 v 144, v 48 u 120, nin
72 w 96. 1225. 12 u 30 xkm/u. 1226. 8 kocmon. 1227. 40 u 80 km/u.
1228. 15 kM /u. 1229. 6 xm, 7,2 km/u, 3,6 km/u. 1230.~114 kr. 1231. B 3 pasa.
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