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Mpeaucnoeue Ang yHalMxXes

Hoporue cennraaccHuKn! By npucTynaeTe K Hsyie-
HHUIO HOBOTO A BAC IMKOJEHOIC IpPeMeTa — AJreGpe.
JToT pAsAes MATeMATHKHY IIOABKICA MHOTO BEKOB HABA
KAaK Hayka o pettenun ypaereniii. IlepBEiM coOUHBeHH-
€M, NOCBSIIENHKM BEONPOCAM ANTebphl, CUHTAIOT KHATY
cpenHeasMaTCKoOro yueHoro Myxammesas non Mych
an-Xopeann «Karab amn-mxedp Bans-Myrabanas (830 r.).
B neperogie ¢ apabckoro HasBaHMe PIOY0 TPAKTATA 3BY-
upr TaK: «KHHra 0 BOCCTAHOBNEHHM M IPOTABONOCTAR-
neann». Jeltcereurensaoe, MyxamMen na XopeamMa, Iepe-
HOCH WieHB YpABHEeHUA N3 ofHO 4acTH B Apyryio,
«YHUYTOMAN» HX B OfjHON YACTH H «BOCCTAHABJIMBAJIS
B ApYyroii ¢ TPOTHROMOJIOMHEIM SHAKOM. <BoccTanonne-
HHEes — Io-apaberH <anb-mxebps. OT sTOrO CloOBa B
NPONBOILIO HABAHKE aAzelpa.

Ha ypoxax axreGphHI BH GyneTe SaHMMATHCH HE TOMNb-
KO pellleHAEM YPaBHeHAH. BaM npeAcTOnT DOGHAKOMETE-
o ¢ CYKBEHHLEIMH BRIDAKCHAAMMA, TOXACCTBAMH, QyHK-
LEAMH, MHOKECTBAMHA, HAYIHTECH PEINATH CHCTEMEBI
YPABHEHMIl B HEPABCHCTB, H MHOI0S, MHOIOE APYroe.
JApyramn cnopaMm, cHagana Bl HOSHAKOMHATECH C OCHO-
BaM\ aareSpel, ¢ ee coelpmbuYecKnM AsbkIKoM. T anme
HOZKEe CMOMeTe PEeLIATE CIAOMKHEIE 38JaYK o aarefpe,
ROMOMEATOPHAKE, MATEMATHYMECKOMY AHAAHBY, TPHIOHO-
MeTpHM H T. I

9710 He 3HAYHT, YTO B yYeOHUKe OYIYT BCTPEUATECH
TONBKO JETKHe VIpaxHeHus. Hanporae, KEUGa, KOTO-
PYIO B IEpIHTE B PYKAX, NPeAHASHAYEHA ANA YIaImX-
¢, IPOABJAIIINX HE TOJBKO MHTEPEC K MATEMATHES,
HO H co00pasnTeIbHOCTE, VIIORCTEO B AOCTIEHIN TeNH.
B Heif cogmepraTcs BMecTe ¢ OONBIIMM KONMRYECTBOM
TPEHHPOBOYHRIX YOPAKHOHEHN M CIOMHEE 38JaHIA TBOP~
YECKOI0 XApaxTepa.

Jna ycnenrHOro OBNAACHNSA ¢ANTe0DaNMECKHM A3E-
KoM BAM HeOOXOAHMO BHHMMATENBHO ZHAKOMETLCH €
o0BACHATENEHEIMA TercTamy yuebunira. Iocne usyde-



fipepmucnonne

HHA KaKgoro nmaparpada yMeSHIKS ITONe3HO NMPOBEPATE
cebs, oTBeyasAs HA KOHTPOJBHEIE BOIPOCH M PeIIas 3a-
JAHNA KOHTPOALHEIX pabor.

APBTOpE! BHPARAKYT HANEHY, YTO HOBHI INKOABHBI
OpeAMeT MO3BONMT BAM HE TONLKO HAYUHTHCH DeIIaTh
Pa3IAYHBIE SAA49H, HO H OTRpOeT JId Bac anrelpy Kak
YaCTh OOMIETENIOBEYECKOH KYNBTYPEL, KAK BOZMOMNCHOCTE
PASBUTHA M IPOARNIEHHA CBOMX cIIocofHOCTeI.
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§ 1. /.\ MHOXECTBA

1. V' Muoxecrso.
INeMEeHT MHOXECTBA

B sKusHI 98070 NPUXOIHTCH BCTPEYATHCA € PANIHYHEIMA COBOKYII-
HOCTAME OOBEKTOB, O0beAHHEHHEIME B OfHO HeJoe II0 HEKOTOPOMY
npmsEAKY. JA o00SHAYEHNS 91 HX COBOKYIHOCTEH HCIONEL3YIOTCHA Das3-
JMYELe cA0Ba. Hampamep, rOBODAT: «CTAN0 KODPOB», «0YKeT IIBETOB? ,
sKoMaHga $yTOOMCTOBY H T. X,

B MaTeMaTHKe B NENZX eapHOOOpasas s 0603HAYEeHHA COBOKYII-
HocTell yroTpebnaeTed efMHEIN TepMAE — MROMecmeo. Hanpumep,
rOBOPAT: MHOYKECTBO TETHEIX IMCE), MHOJKECTEBO ABY3HAYHBIX YHCeI,
MHOKEeCTEC NPABMILHLIX Apobeli co sHamenaTenem b.

TepMuE «MHOMKECTBO» YHOTpeOnsAeTCA H TOrAA, KOrZA peuk HaeT
0 He4YHCIOBBIX MHOMecTBaX. HanpumMep, roBOpAT 0 MEHOKECTEE Aua-
roHanell MHOTOYTONBHHKA, O MHOMKECTEE TOYEE KOODAHHATHOH NNo-
CKOCTH, O MHOYKECTEE OPAMBIX, NPOXOAAIIEX Yepes RAaHHYI0 TOUKY.

OOBEeKTH WK TIPEAMETH, COCTABAIIINE MHOMKECTEO, HASBIBAIOT
aaemenmamnu Mroxecmea. Hanpumep, aacsno 89 — smeMeHET MHOMKE-
CTBA IBYSHAYHEIX H1ce; Touka B (puc. 1) — sneMeBT MHOMKECTBA BEp-
IIHH MHOICYTOJLHHES,

MuoxecTsa GHIBAIOT KoHewHbE B Oeckoreynbie, Hanpmaep, MEOKE-
CTBO IBYSHAYHBIX HHCeN — KOHEYHOEe MHOMKECTBO (OHO COOEpIKHT
90 2/IeMEHTOE), & MHOMKECTBO YETHRIX 9HCE)T — DeCKOHEIHOe MHOMECTBO,

KoHeuHoe MEOMKECTBO MOMeT COREPIKATh MAJJIMAD/] DICMEHTOR,
2 aneMenTa, 1 seMeHT HAH AaMe HE COTEPIKATL HH OHOIO 2NMECMEHTA,

PaceMoTpM MHOMECTBO DPOCTHIX 4UHCe], SAKJAIYEHHBTX MENIY
HATYPANSHEIME uduciaMu m H n. Ecam B c
m=10 g n = 20, To MeXY HUMI BAHIIOYe-

80 4 npocTRIX wMena. 970 wacna 11, 13, 17

1 19. Ecam m=20 m n = 25, 1o mexay

HEMU 3AKITIOYEHO TOMBKO OfHO IPOCTOe e~ 4

Jo — ymeno 28, Ecnxpy m = 32 m n = 37, 10

MeNAY HEMH HeT HH OJHOTO HPOCTOTC Hic-

Jia. B oroM cayuae ropOpAT, MTO MEOXKECTBO E
OPOCTEIX YHCEN, 3aKTIOUCHHEIN MEATY Yrc-

aamu 32 n 37, — nycmoe MHOIECME0. Puc. 1
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Boobme Tak HASHEBAIOT MHOMECTEO, He copep)Kainee HH OZHOTO
snenenTa. Ina ofogHAYCHNA MyCTOTO MHOKECTEA BBRIH CHOUANEL-
HEil sHaK O,

Koneunbie MmaosRecTsa OBEIMHO 3AMMCHEBAIOT ¢ NOMOIREI (GEryp-
HBIX cKo6ox. Harnpyumep, MHOMXKeCTBO BEPIIHE IATHYIONbHAKA A BCDE
(cM. pue. 1) MOMHO IROHCATH TAK:

{A’ B} Cs -D’ E}’

& MHOMECTBO ABYZHAYUHBIX Ynces, KpaTHHX 15, Tak:
{15, 80, 45, 60, 75, 90}.

B TAKHX CAYIAAX NOBOPAT, UTO MHOKECTEO SAJAHO HEPELUCRCHUEM
€20 IREMEHTNOE,

MuoxecTRa NpuEATO 0603HAUSTE GONMLITIIME SYKBAME JSTHHCKOTO
andasura. Hanprnep, paccroTpessle BEIIlie MHOYKECTREA BEPINMH IS~
THYTONBEHHMKA M ABYSHAYHELX THCeN, KPaTHRX 15, MosxHo ofosHaunTs
cooTEeTCTReHAO OyKBaMe K m L m aanMcaTs Tak:

K={A,B,C, D, E}
L = {15, 30, 45, 60, 75, 90}.

Jna OCHOBHEIX YACIOBEIX MHO)KECTE BBEACHL! CIIEUANRHEIE 000~
JHAYEHHA: MHOMRKECTEO HATYPAABHEIX uyHcesk cfosHauaioT Oykeoli N
{OT JATHHCKOTO CJoBa natural — «eCcTeCTBEHHEIH ), MHOMECTBO Ii€-
JBIX yHce] — OyKeoi Z (o1 HeMenroro cnoba 2ahl — ¢umcios), MEO~
JKECTRO PAIHOHAMBHEIX ymcesl — Oykeoil @ (0T JATUHCKOrO ¢JIOBa
quotient — «OTHOIIEHHE»).

Yuicio —8 ARNAETCA AEMEHTOM MHOKeCTEA Z, HHaye roBOPAT, HTO
yrcno —8 NpuEANIEXKHT MACKECTBY Z. DTO npefnoxedne salHChIBaA-
10T Kopoue: —8 € Z. Yncno 0,17 He npnEaRTERAT MEHOKECTBY N
(He ARNsETCA BAEMEHTOM MHOXecTRA N). JLna sripaskennan sroro dak-
TA NpUESTS caenyiomasn samack: 0,17 ¢ N. BooGme ecaim ¢ — wire-
MEHT MHWKECTBS A, TO mumryT ¢ € A, ecan xe b He DpUHANIEIKHT
MHOKECTEY A, TO 2anvcaBaT; b ¢ A,

B Tex ¢ayuanax, KOTAA SaAAHRE MEOHECTEA MepedHcaeHieM aeMeH-
TOR HEBOSMOKHO (KaK 1A GeCKOHEYHOIO MEOMECTBA) MM IPOMOSIHO
{(KAK ANA KOHEYHOIO MHOXKECTEA ¢ GONBIMIM YHCIOM 9JIEMEHTOB), MHO-
IKECTBO SAAAI0T OIIHCAHNEM, VKAZAE €10 XaPaKTEPUcThuecioe caoticmeo,
T. €. cBoMCTEO, KOTOPEIM OOJIAAAIOT Bee AIEMEHTH STOTC MEOMKECTBA B
He 0BIAZAKOT HUKAKAE APYTHE O0BEKTHI.

BaaaaaM ¢ DOMOIBLI) OIMHCAHNY HEKOTOPHE MHOMOCTBA.,

ODyern A={1,2,8,4,5,6,7,8,9, 10 11, 12, 13, 14}. Baga-
EEM 970 MHOKECTRO OIMCAHMEM, NCIIONLE3YS NOFATHE XAPAKTEPHCTH-
YeCKOro cBoiictsa. MuOMXecTBO A MOKHO OXAPAKTEPHSOBATE KAK

«MHOMKECTRO BCEX HATYPANBHEX YHeen oT 1 7o 14 BRIOUNTeILHO? ,
HIH KAK

«MHOMECTBO BCEX HATYPANBHEIX YHCEJ, MeHbOHX 15,
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B, HCTIONBSYA 3HAKH €, < H OYKBY X JJS NPOEZBONBHOIO 3Me-
MEHTL MBOMKeCTBA A, KaK
«MHOMKECTBO 3HauYeHHi x, TAe X € N u x < 15».
Tor darT, YTO MHOKECTBO A COCTOAT M3 DNEMEHTOB X, YAOBJeT-
BOPAIOUIHX STHM YCJOBHSM, OyfeM SaNACKIBATE TAK:
A={x|xe N, x <15}

B durypanx cko0Kax cHAYANA NMIIeTcsa OyxBa x (UMM Karadg-
Jmbo apyras 6yxkea) — ofosHAYEHNe MPONSBOIEHOID S/IEMEHTA MHO-
JKECTBA, BATEM NOCHe BepPTHHKAMBRHOI YepTH OMHCHIBAETCH YCJIOBHE,
KOTODOMY ROJKHE! YAOBAETBOPATE SHAYEHHA X.

IMycres B — MHOMECTBO HATYPANRHEX YHCEN, KPaTHHIX 5. Mbo-
sxectso B apnserca GecromedrsiM. 3anuineM IepBLIE €TI0 BIICMEHTH B
nopsapxe pospacranms; 5, 10, 15, 20, 25, ... .

MuoxecTso B ¢ DOMOINBI0 €0 XApPAKTEPHCTHYECKOID CBOHCTBA
MOMHO 38I8TH TAK!

B={x|x="5bn,ne N}

PaccmorpuM MHOxKecTBA C = {y |y = 2%, x e N, x < T}u D ={2,
4, 6, 8, 10, 12}. 9TH MHOKECTRA COCTOAT M3 ONHUX ¥ TeX e Die-
MeHTOB. B TAKMX CAYUAAX MOBODAT, YTO MHOXMECTEA PAGHU, H IUOYT
C=D,

BameTHM, YTO MOPAKOK SMEMEHTOB B SAIMCH MHOXKECTB He HMeeT
spavemna. Hanpumep, mMeokecrsa {3, 4, 5, 6, 7} » {5, 8, 7. 4, 6}
PABHEL, XOTS 3JIEMEHTH B 5THX MHOKECTBAX SAINMCAHEl B PARTHYHOM
TIOPSAKE,

1. Bammmre ¢ TOMOITLI0 TIEPEYHC/ACHAH SIEMOHTOR, UCTIONb3YA
duryperie cKRO0KH, MHOYKECTBO!
8) ABY3HAYHNX IHceN], HAYNHAIIMEXCed nudpoi 6;
§) ABYSHAYHEIX YMCeN, OKeHYHBAIIMEXCcA Fadpoi 7;
B) HATYDALHEIX 9HCeTl, SAKNIOYEHHBIX MesKIy yncxamm 63 u 67;
T} EATYPAIEHBIX YHCeJ, 3aKM0YeHHBIX MeyKAy uucaamn 31 u 33.
2. TIyeTs A — MHOMECTEO ABYZHAYHHX 4YHce], B — MHOMECTBO
TpexsHAYHEIX YHCe)]. Sanmmure, HCIONLIYA SHAK €, KAKOe H3 YHCeN
48, 782, 29 NpUEAIJICKAT MHOKRCTEY A, 8 KaKoe - MHOMKeCTEY B.
3. IIpounTaiire 3ammck:
1
a) 276 € N; B) 3,7 ¢ Z; n)EeQ;
0) 8¢ N; r)0e¢ N; e) 243 ¢ Q.
4. Banmumure, RCOICHLIYA SHAKH € WIH €, CISAVICIISe ERCKASLIBEHAe:
a) wucno 15 npuaagrexuT MHOXKecTBY N3
6) umcno 288 — marypaasHOe;
B) uncno —41 me seNRETCA HATYPANLHEIM;

r) gscao —579 — mernoe;
0 guciao 0,125 ue gapnAeTcda HENEIM.
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§. BanuomiTe ¢ IOMOIBI0 [IEPEUHCICHUA SNeMEHTOR:
f) MEOXXeCTBO OFHOSHAYHBIX THCEN;
6) MHOXECTBO NEJbIX YHMCE, MORYJL KOTODHIX MeHbIne 4;
B) MHOKECTBO HATYPATBHBIX UNCeN, KPATHEIX 3 ¥ MeHnimmx 20;
T') MEOMECTED TPABMALHEIX Apofeil co snaMenarenem 5.

6. Banummure ¢ MOMOITLIC NEPEIHCACHAR SNCMeETOBR:
a) maoxecTso M ¢ropod maTuyrosmsaIka ABCDE {(cM. puc. 1);
6) maoxecTBo L GYKE, HOTOPEIC NCTIONL30OBAINACE AJIA SAIHCH

CIIOBA «ROpODHAs.

7. OopepennTe, M0 BEAKOMY IPHIHAKY COCTABACHO MHOMKECTBO
THMCeN:
a) 4 = {8, 6, 9, 12, 15, 18, 21, 24, 27, 30};
6) B = {17, 34, 51, 68, 85});
B) C = {17, 27, 387, 47, 57, 67, 77, 87, 97};
r) D = {18, 28, 43, 53, 73, 83)}.

8. HaBecTHO, YT0 A — MHOMKECTBO ABYSHAMHEIX THCEN, Hudpe tHe-
CHTKOE M SAMHMI] KOTOPHX ONWHAKOBEI, B — MHOMKECTEO HATYPAJE-
HEIX YHCON, ZAKIOUCHELIY Mexxay yacname 19 n 30, € — MHOKecTEO
HATYpaIsHEX guces, Measmmx 100 i xpartanx 11, D — MHOMKeCTBO
ABYSHAYHLIX YHce]l, B KOTOPHIX OHdpa AecaTROE paeHa 2. Brigeirre
H3 9TMX MHOKECTE PABHEIE MHOYKECTBA.

9. Baprmprre ¢ DOMOIIBLIO DEPOYHCIICHNA AJIEMEHTOB MHOIRECTEO:

a) X={x|xe N, x <8}

O Y={x|xe N, x>1Tnx < 25}

B K={x|xe Z,x>-5nx<8;

DL={x|lxe Z |x <5}
10. 3aasifTe MHORECTBO XAPAKTEPHCTHIECKHM CBOMCTBOM, 060-

SHAYHE NMPOASBONBHEIN SJIeMeHT MHOMKecTBa OyKBOH X7

a)A=1{1,238,4,5,6,7, 8, 9}

6) B= {_41 _3’ _2’ _1’ 09 1’ 29 3’ 4};

B) € — MHOXKeCTBO HATYDRAbHBIX THCEN, Gompmmx 100,
11. Hasorrre kaxpe-uubyaes b snemMeHTOR MHOMECTES X, €CHH:

a)X={x|xeN,x®>40); 6)X={x|xe N, x xparsao 3}.
12. BaaaiiTe MHOMECTBO NEPEIHCICHAEM SCMERTOB, eCITH:

a) M — MHOXeCcTEO OOBKHOPEHHBIX HECOKDATHMEIX Apobeit ¢

1
OZHOSHAYHEIM SHAMEHATENEM, SAKTIOYEHHEIX MEKAY YHCIAMEA g ¥ g5
6) L — MHOKeCTBO AeCATHIHBIX Apobeil ¢ OXHIM ZHAKOM IIOCTIO

1
sansartoii, GOABIINX 4 B MeHbImmx 1.
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13. CocTaBeTe MHOKECTBO ABYSHAYHEIX YHCEJ, B SATIICH KOTOPBIX
HCIOABSYKTCE JTHIIE udpa:
a)lub; 6)1,5n7T; B)1, 5m0.
14, CocTaBpTe MHOKECTEO TPEXBHAYHHEIX YHCEH, B 3AIHCH KOTO-
DHIX HCHIOAB3YIOTCH JIANTE IAQPRI:
a)2uT; 62, 7u0.
15. B TpexsravEoM umcae HEdDPY coTeH 0003HAYIIH GYKBOH a, mxd-
Py IecaTKoB -— GykBoil b, madpy eaunun — Gyrsoit e. Ilycrs K —
MHOYKECTBO TPEXSHAYHEIX YHCSI Takux, vro @ —b=2ub+c=1.

IIpuHARIeKHT MM MHOKecTBY K wmicsro:
a) 752; 6) 816; 1) 681; 1) 9707

| | | | | | \
’/Vl‘lpa)lu-lelllulﬂmnompenm

16. Haiimure 1% uncas 360. Halimre 10%, 90%, 120% Toro

JKe IAcaa.
17. Haiinmre:
a) 5% wmcaa 400; r} 75% wumcns 40;
6) 20% waucaa 753 ) 150% wuncaa 240;
B) 50% uucaa 16; ¢) 7% wamcna 35.

18. B MarasuH npHBesyH 5 T xaprodens. B Depsslii geHs npoaa-
s 80% mcero xaprodens, a o propoii — 40% ocrarka. Cxombro
TOHH ¥Xaprodess OCTAIOCH TI0CHe ABYX AHEH TOProsiu?

19. Brnaguax noroxnna B 6ank 1500 p. Kaxywo cymMy ol nmony-
YHT Yepes rof, ecam (ank BERILIAYMBACT BRIAMIAKY AGKOH B3 PACUeTa
16% ropoBeIX?

2. \’/_no,qmuoxecmo

Paccuorpem MuoskecTso A = {2, 5, 7, 8, 12, 35, 48}. Boigeaum
M3 9T0r0 MHOKECTBA Té INeMeHTHL, KOTODHE ABIAIOTCH ABRYSHAYHRIMH
gpceaany, OB0SHAYHE BTY YACTH MEOKeCTBA A GykBoiil B, momyama:

B = {12, 35, 48}.

Kaxapiil snemenT Muo:RecTBa B ABIfETCA HMEMONTOM MHOMKE-
cTBa A. MHOMecTBO B HASLIBACTCA ROOMHONECTNEOM MHONECMED A.

OnpepeneHnue MiuoxecTso B HASHIBASTCA ROAMHOKECTBOM
MEOECTEA A, ecaH Kamanii smeMeBET MAXEecTEA B ABNAeTeH 9e-
MeHTOM MHEONeCTEA A.

CuMBOJIUeCKH 9TO SAMMNCHBAIOT TaK: B C A (unrator: «B ecTh mop-
MHOYKECTBO As HITH «MHOMKeCTEO B coziepssmrcst B MHOMKecTBe A» ).
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IIpumep 1. MHOXXECTBO TPEX3HAUHBIX YNCEJI €CTh IIOJAMHOMKE-
CTBO MHOKecTBa N HAaTypaNbHBIX YLCEJL.

ITpumep 2. MHOXKeCTBO YucCeJ, KpaTHBIX 4, SIBIsieTCA IO~
MHOJKECTBOM MHOKeCTBa YETHBIX urces (Kajoe Yucio, KpaTHoe 4,
JeNUTCA Ha 2, T. €. SABJIAETCH YETHBIM YUCIIOM).

IIpumep 3. MHOkecTBO TOuex orpeska CM (puc. 2) asnsercsa
MOAMHOYKECTBOM MHOKecTBa ToueK orpeska CD. (Kayknas touxa, mpu-
Haajexaias orpesky CM, npuHaIJIesKUT TaKke oTpesky CD.)

A

p OO

M

» O

Puc. 2 Puc. 3

JInsa MIIIOCTPaI COOTHOITEHMA MEXKY MHOXKECTBAME TOJb3Y-
IOTCH CXEMaMU, HA3bIBaeMBIMU Kpyzamu Jiinepa. Ha pucyuke 3 n3o6-
PakeHbl MHOMKECTBO A (0OJBITIION KPYT) ¥ MHOKeCTBO B (Masblil Kpyr,
3aKJIYEHHBII BHYTPHU OOJBIIOro). ITa cXeMa O3HauaeT, 4To B —
TOAMHOKECTBO MHOYKECTBA A.

IToagMHOKeCTBO JAHHOTO MHOKECTBa MOYKET COBIIAJATH C CAMIM
MHOXKECTBOM. ITO BbITeKaeT u3 onpenenenns. [logscEuM Ha mpumepe.

Jleonapa Siinep (1707—1783),
MaremMarurk, MexaHuk, Gusnk 1 actpo-
HOM, MO NPOUCXOXOEHWIO LLUBENLAPELL;
padotan B Poccuun n lepmanumn; aBTop
cebiwe 800 paboTt no MateMaTiecko-
My aHanuay, Teopum sucesn, ambode-
peHumnanbHom reomerpuu, Marematu-
yeckon Ppusmrke, HebecHO MEXaHvke
v Ap.; okasan 3HaunTesNibHOE BNvAHNE
Ha pa3BUTUE HAYKW.
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IIycTe A — MBOKeCTBO JBYSHEYHEIX YHCEN, ORAHYHBAIOIIMXCH HY-
nem, 7. e. A= {10, 20, 30, 40, 50, 60, 70, 80, 90}, a B — mMuome-
CTEO JBYSHAYHEIX amcen, kpaTeex 10, Torga B npeactasrser coboii
HOAMHOMKECTBO MBOJKECTBA A, TAK KAK KaXKA0oe ABYSHAYHOO YHCHO,
rparHoe 10, oKaHIMEBACTCA HyJNeM. SHAYINT, KAXKALIN sIeMeHT MHO-
mecTea B senaerca snemeHETOM MHOKeCTBA A. B To e BpeMa mMuHO-
FKECTBO A €CTH DOAMHOMEECTED MHOXKECTER B, TOCKOIBKY KAXKIOE ABY-
3HAYHOE YHMCA0, OKARYHBAIOINEECH HyJeM, KpaTtHo 10.

Hrax, B — A n A c B. Hz sroro cneayet, uyro A = B.

Ecym muomectso B npeacrasiseT coboli mofMHOMeCTEO MHOME-
crBa A, npimaem B = & u B # A, 170 B HaSKIBAIOT COBCMBEHHBIM NOJ-
MHOIECTIEOM MHOKeCTREA A, Bamernm, uro ety A — npoRzBOILHOE
MHOKECTBO, TO MMYCTOe MHOHECTBO ABIACTCH IOAMHGKECTEOM MHOKe-
cTBa A, T. €. Beerga & C A,

20. NoxaxaTe, 910 Kaanoe ns Maoxkects A= {1, 5}, B=1{2, 8, 7},
C={4, 5, 8, 9} apnAeTcA NOAMHOMIECTBOM MHOMECTEA OJHOSHATHRIX
YHOeN,

21. Ilyers L — MHOMECTBO OfHOSHAYHBX HATYPAJILHBIX TACEN.
CocTaBrTe ¢ NOMOINEI0 NePEUHCICHHA BIEMEHTOR TOAMHOKECTBO MHO-
secTEA [, B KOTOPOM BCE BIEMEHTHI:

a) IpoCTHIe YHACHA; B) HeUETHHIE YACIA;
6} 9eTHEIe YBCHa; r) uncha, KpaTHLE 9.

22, TlycTs B — MHOMECTBO HATYDANBHEIX YHCeNA, KpaTHeX 5. Co-
CTABBTE ¢ IOMOINBI0 MEPEYHCIEHAA 2JIOMEeHTOR TAKOe [OAMHOMKECTEO
MHONRECTBA B, KOTOpOE COCTOHT HS3!

a) unces, MeHBIMX 55;

) geTHHIX uHces, MeBBINX HH;

B) HOUETHEIX unceN, MeHbIIAX 55;

r) yacen, KpaTERx 26 1 MeHbImEX 55.

23. Ilpouwraitre 380MACH:
aaNc Z; 6)Nc@; B)ZcC Q.
HMz206pasuTe KAKI0e B3 FTHX COOTHONIERNH MeRAY MHOMKECTEAME
€ TOMOILI) KPYTOB Jiinepa.

24, ITyete C — MBOMeCTBO OOBIKEOBEHHEIXK Apobeil ¢ wncanTeneM,
paBEsM 1, 3amunruTe ¢ NOMOIBIC NEPEYACICHESA DIEMEHTOR IIOAMHO
IKECTBO MEOKecTBa C npobeit:

1
a) co sEaMenaTenaMu 7, 6 1 5; B) fomemmx 10°

1 2
ﬁ)ﬁonbmmzﬁnuenbmnx;; r)ﬁom.mux5.
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25. H3 MEOMRECTEA ABYSHATHBIX YHACEJ BEASHHTE HOAMHOMKECTEO
UMCeN, ¥ KOTOPLIN:
a) cymma nudp pasHa 9;
6) PABHOCTE MEMKIY THCIOM JeCATHOB M YHCTOM eAHNI, pasHA 8;
B} OIpoHspeficHHE YHCA ASCATKOB H YHCIA exmERI paeHOo 63
I} DpoHsBeAeHHe YHCAA HECATKOB M UUCNA €AHHHI, PRBHO
CYMME UNMCHA NeCATHOB U YHCHA eRWHHI,.

26. MaBEI MEOXRECTBA:
A={x|x=2n,ne N},
Bumlx|x=4n ne N},
C={x|x=26n ne N}
Kaxoe A3 5THX MHOMKECTE ABNACTCA NOAMEOMECTEOM APYTOrC MHO-
ecTea? CaenaiiTe COOTBETCTBYIOLUHE BAIIHACH, ACIIONL3YE 3HAK C.,

27. F3 HeKoTOpOTo MEOGKECTEA P COCTABIIIE ECE €10 IIOAMHOIKCTEA:
&, {a}! {b}v {C}, {‘19 b}’ {a’ C}s {b9 ¢}, {a, b, c}.
SanuuinTe MHOMECTEO P.

28. CocTabhTe Bce MONMHOMKECTBRE MHOKECTRA A, ecam:
a)A=1{1,5; 6)A={8); B)A=1{2, 38,4}

e de ’\
UL L 7 YNpaXHeHns ANA NOSTOPEeHUN
29. Ilycte A — MHOKECTEO UNMCen, KPATHHX 2; B — MHOMECTEO
umcen, xpataeix 5; C = {185, 253, 374, 470, 586, 721}. Brummnmre
BCe BJIeMEeHTHl MEOXecTBa €, KOTOphIe:

a) TPHHEAMICHAT MHOMECTBY A;

§) UpHEAANEHKAT MHOKECTBY B;

E) DpuBEAINERAT MHOKeCTBaM A # B;

r) HEe IPAHALNENKAT HE MHEOMECTEY A, HH MHOMecTBY B,

30. Ha crnaz mpusesms 8,6 T caxapuoro mecka, sarem 75% 9roro
KOJHYEeCTRA OTIPABHIN B MATASHH H DANATKY, IPHIEM B MAarasHg
oropaemwm Ha 0,9 T Gonsmre, ueMm B NANATKY. CKONMBKO CAXADHOIO
fleCKa OTHPABANH B OAIATKY?

31. Haligure 91HCI0, €CAE M3BECTHO, IT0!

a) 2% 97oro umcna pasel 3,5;
6) 70% wroro uncna papum 29,4;
B) 140% sTore umeaa papEs 112,
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T T
NEEEN ./Kou'rponmue BOMPOCH M 38AaHNA
1. IlpuBepuTe NpUMEPH YACAOEOIC ¥ HEYHCAOBOTO MHOMKECTE.
2. VRaxnTe NPHSHAK, IO KOTOPOMY COCTABJIEHO MHOKECTEQ
A=1{3,-2,-,0,1, 2, 8}
3. YUro BEASHIESETCH DOAMHOMKECTBOM JaHHOro MHOMecTEa? IlpH-
BeAETE OpItMep.
4. Sapmrre ¢ IOMOIIEN) NEPeYUCReHHAS S1eMEHTOB MEOMKECTBO
{x|xe Z,x>-2ux<5})

YUCNOBLIE BbiPAKEHWA
§ 2. /.\ ¥ BLIPAXKEHMA C NEPEMEHHBIMU

3. V Yncnoswe BuipaxeHws

Bam yi#e HeOJHOKPATHO MPHUXOAKIOCH BCTPEHATHCH C YUCAOBUIMU
aupoxceruami. TIpocTeiinmmes 13 HX ABNAIOTCA BHIPASKEHNS, COCTAB-
JIeHHEE¢ B3 ABYX THCEN B OJHOIO 3HAKS peiicTens. IIpuMepaMu Takux
BrIpasenuil aenmiores cymma 2,7 + 3,42, pass %-%,n'pona-
segenne 18 - (-0,25), yacTHoe 1224 : 48,

Bonee CIOXKHELIMM ARIAIOTCH IVCIOBEE BEIPDAMEHHSA, COCTABIICH-
HEIE B3 HeCKOMBKAX YHCe) ¢ HOMOIIEI) ABYX win Gonee sHaKOB Aeii-
CTEHi, 8 Tagxe ckobox., IlprBesem mprMepsl TAKME Bripasesuii:

18-265-0,6; 0,6-1,7+ 10,2-18,2; 3,4:(1,6 + 5,2).

Coryacso H3BSCTHEIM OPABIIAM OOPAIKA BLEMONHEHNS AeiicTBHI,
TIEPBOE A3 9THX ERPAKCHEN MOKHO DaCCMATPABATE KAK PASHOCTE YHC-
na 18 u nponseegenns 2,5 - 0,6, BTOpoe — KAK CyMMY NpOHSBefeHHH
0,6-1,7 = 10,2- 13,2, Tperre — Kak gacTHOE uncaa 3,4 H CYMMEL
gucen 1,6 m 5,2.

BamMeTHM, 4TO B KAYECTBE BHAKA JEJICHES B JHCIOBEIX BRIPAJKE-
HHAX YACTO HCIOAL3IYIOT depTy Apobm. Hanpmmep, BhipakeHue
3,4 : (1,6 + 5,2) MOXKHO SANHCATEH TAK: %

B peaynerate semoliHeHua AeiicTrib! B YHCIOBOM BHIPAIKEHAH II0-
AYYAETCS TACHA), KOTOPOE HASRIBAKYT FHAYECHUEM BHPAICEHUA.

Hanpymep, sHaueHHe BHpaxenna 8,6 + 2,7 % —% pas=o 9,5.

Bripaxxenne 3 : (52 — 4 - 13) sHayeEMA He HMeeT, TAK KAK HE Bee
VEA38HHEHeE JelfiCcTBHA MOHO BHIIOJHHATH (3HAYeHHe BHIPAYKEHHA B
CKOGKAX PABHO HYNIO, 8 HEJANTH HA HYJI: HEeNh3).

O TEKUX BEIPMUKCENSX FOBOPST, YTO OHE He UMEIOMm CMHCAC.
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IIpm pemenin MHOTHX 3889 NPAXOEATCH CPARHUBATE BHAYCHHS
9HCJOBHIX BRIpfuKeHuil. PesyntTaT cpaBHEHHA SANHCHIBAIOT B BHAE
BePHOTO THCAOBOTC DABSHCTEA M¥ HepaABEHCTBA.

Cpaseym, HANPHMED, SHAYEHNS BEIpaoKerii 12 - 4 u 144 ; 3. Tax
kar 12-4 = 48 m 144 : 3 = 48, 70 BepHO paBencTo 12-4 = 144 : 3.

CpasHuM Tereph SHAYEHNA Bhipa:xesmix 8,5-2 u 8,4 ~ 3,2, Tax
Kok 3,5-2=7,a 8,4 — 3,2 = §,2, u upu sroMm 7 Goabure 5,2, 10
BepHO Hepasencreo: 3,5-2 > 8,4 - 3,2,

He BHNOAHAA BENACASHAHR, MOMKHO OOpeAeNHTh, UTO SHAMEHHE
Brpaskenns 0,8 - 0,12 Gonrine Hyna 1 MeHblne 1. 9To MOXHO 3ann-
caTs B BUje AByX Hepapexers 0,8-0,12>0m 0,8-0,12 <1 upu B
BEZe ofHOrC Jdeoiinvzo nepasercmea: 0 < 0,8.0,12 < 1 (unrator:
«HONL MeHbIe nponasepenns 0,8 - 0,12 1 0,8 - 0,12 MeHRIIe etaEAI R
HIH Tak: sopouseenenne 0,8 g 0,12 Goppme HynA, BHO MeHBITE eJ(U-
HHOE ).

Jea nepasenctea 84 > 35 u 35 > 17 MoxxBO sammcaT: B BRzE
ABOHHOTO HepapeHcTEa: 84 > 35 > 17 (uwuraor: <84 Gonsine 35 u 35
Goneme 17»).

82. SanumunTe B BMAe BHPAKEHAA:
a) cyMmy uncna 25 # npouspenenus uucen 16 n 74;
6) pasHOCTE DpoESBeNeHMAa uucen 37 u 6 H npousBegeHHUA
gucen 29 u 5;
B} DpOUBBEAEHHE PAZHOCTHN YAces 86 1 17 1 ux cyMMEL;
) vacTHOe yMcna 98 u cyMmer unicen 8 u 5.

33. BuacHnTe, KAKHEe YMCAORBIC BRIDASKCHAA He NMEI0T CMEICTIA:
25 -55:22):48-023-13),

(2,5—5,5:1,1):(4,3—0,4-11],
5,5:2,2-2,6
@8-55:22) 48+ 03 - (-LO) 55 o5 18-

34. Bunonuute AeHcTBHA:

a) (3;0—1152]:18116; 3)( ][2 .,.;0);
ofdes)rr o) (1]

35. Haiianre sHaYeHNEe BHPAXHEHIA:
a) (22,6 : 0,46) - (6,27 + 1,93);
6) (7,6 —- 8,5) : (0,23 + 2,92);
8) 36,4 - (62,4 ~ 49,9) — 12,5 - 15,4;
r) 12,48 : (1,238 + 1,17) — 14,7 : 0,49,
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BHIPAXEHUA C NEPEMEHHLIMMK
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36. Brramcharre:

1

a)1+—2—--; B) 2 -
1+l+3 2-

6 1-—i—; 1) 2-
1-143 2+

1,1

7-8 8-9

+

1
867

1 1
9-13 " 13-17

1
6 59"

2., 2
E) +15

&-(-3 (-4

-
L 1]

88. Vcnonbays nmpHeM NpeAcTABAeHHA apobell B Bue pASHOCTH,

BREAIICJINTE:
1 1 1 1
+ -1
A it st5 e 6.7
1 1 1
6) J0.-11 T 11.12 ' 12-18

_.+.l+ 1.

12 20
1 1 1
+ =
") 15 35 63 99
39. l'[pmaenme DpuMep ABYX NPABHIL-
HEIX ppoDeii, PASHOCTEL W NMPOH3BEACHUE
KOTODLIX PABEEL.

)—+

40, Ilpencrasbte Apobn % " % B BHAE
CYMMEI ARLKEOMHbLX, (0T JATAECKOTO CJI0-
Ba aliquot — «HecKoJIBKO*) dpoleit, T. €.
Apobeil, vacrTenn Koropeix pasHs! 1 (18-
KBe apoGH BCTPEYAKYTCS B ONHOM M3 ca-
MEIX JPeRHIX TTHCHMEHHBIX CEHACTENLCTB
MATeMATHEICCKHEX FHanuilt — B DAmHpyce
Pailran, moroMy HAEOTHS TAKHMe APOOH Ha-
ALIBAIOT EIHIIETCKEMHA).

+".+_13-19+

1 1 .
19-20°

ﬁ {a'ﬁE

ﬁ,bé:! *-"

= A A? =3
i L @Yy

1d
BA.

T -
-2 p. mitJat.ar G

m-rmmﬁum
;;&%2
3 Ry

FILITh /5T

parmeHT apesHe-
SrvNeTCKOnD nanpyca,
oxono 2000 1. go H. 2.

z Aa
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41. B pesynsTaTe OEPeCTAHOBKM IEQD ABYSHATHOTO THCIAH ITO
ypcao yeemnumiock Ha 9. Haligare BCe TaKHe NBYZHATHEIC TMCIA.

42, Haitanme pazHoCTs MESKAY HARMEHBIIHM JeTHPeX3HAYHEIN X
HAHGOJIBIOAM TPEX3HAYHEIM YNCAAMM,

43. Halimure npouspeaeare HanGOMLITIero ABYSHAYHOTO THCAA M
HaHGOJABRIEH NpaBANEHON APobH co sFamenaTeneM 11.

44. Hailizmre Bee HecOKpaTEMBEe apofu co sHaMeHaTeneMm 12,

1 3
KOTODHIE BAKITEOUEHE! MEX/ITY THCIAMHU & B .

45, Halipure ape Kaxue-HAOYAE MPABMNLHLIe APOOH ¢ PABHEIME
BHAMEHATEJLAMI:

8) CYMMA KOTOPEIX PABHA g;

6) pasHOCTE KOTODLIX PABHA ;;

B) npoussefleHHe KOTOPHX PaBHO 265 ;
T') 4ACTHOE KOTODEIX. PABHO %

46. BuecTo 3HAKA + MOCTABHTE OAMH H3 3HAKOEB AcliCTEMSA TAK,
Y700 NONMYIANOCE BEPEOE PABEHCTRO!

1.1 _2 3.7 1
—_— = _*___=___;
8) g¥ 3”3 B) 3712 " 6
1.0 .1 5 .1 1
2=« =14 ST -,
® 23*5 ™13 R i

47, Perrre 38514y, COCTABKE YWHCIOBOE BHIPAYKEHHE.

8) Hepamerp rpeyromeumuka 20 eM. lIBe ero cTOpOHE PABRHEL
MexAy coboil, a TPeTH, MeHLIUAS, CTOpoRA pasaa 4 cu. Karobsa ans-
HA PABHELIX CTOPOH?

6) Mz ropoaa A B ropoa B BHEXAJIHN OAHOBPEMEHEO MOTOLMK-
aucT B apToMobmancT. CKOPOCT: MOTONMKIA paBHA 80 KM/4, & CKO-
pocts asToMobmIa — 60 kM/4. Kakoe paccTroarane SyaeT Mesay HHEMA
uepes 2 a?

48. Haliairre HanGONBIIYIO NPABMIEHYIO APOOhH:

a) co sHamMenaTenem 17; @) ¢ gncymenen 1.

49. Cpapuure apodm: —— .
11, 5 7. 1 2RFTel T
8) g 3 6) 7 a B)E.n.sifi').5ﬂ7'

T

a2 Ta ~
- P .
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50. CpaBHUTe 3HA“EHHA BHIpAXKeHHIt:
1.1
8) 8,7-1,6 u 9,2 1,4; Bty oty
6) 3,8- 1,2 1 2,4-1,9; r)%+%n%+§7_o.,
51. CpapHuTe 3EATCHNA BHPAYKEHUI:
1.1 1 1
) 0,99-0,44 n 0,99 + 0,44; 1) %J'EJ'E H E'%’E‘
8 2 3 5 2 8
6) 0,82:0,2 u 0,32 — 0,2; Mg 3t 85's 7
; 7.8.1,,7.3.1
B) 1,8-2,25 n 1,8 + 2,25; e) 18 1 3 B 18' o

52. PacnosoxnuTe IACHA —3%%, 0,7Tu —ji-i- B IOpAAKe yORIBAHAA

Hx Moaymeii.

53. Haliapte DATE uHceN, KR0S H3 KOTOPHX Owmme (0,4, HO

e i
MEHBIL 11

54. CpapHMTe 3HAYCHAA BRIpAKEHNil, He IPOU3BOIA BENMCTeHHil:
a) 1,45-0,9 m 1,45 : 0,9;
6) 3,06-1,7T u 3,06 : 1,T;
B) 24,3 .(-0,3) n 24,3 : (-0,3);
r) 2,256-(-1,5) n 2,25 : (-1,5).

55. Ilpourraiite ABoliHOE HEpABEHCTEO:
a) b <8 <12; 6) 37 <52 < 100.

56. SanmuuTe B BRAEe ABOHHOIO HEPABEHCTEA BHICKAZLIBOAHNE:

a) 5,4

0,8 Goreme 1 B MenniIe 2;

6) 5,72 % Gonsme ~2 1 Meprme 0,

57. BagaitTe nyTeM NepeIMCIIOHAS SJIEMEHTOB MHOIKECTBO!
a){xlxe N, 2<x <10} G){xlxe Z,-5<x <38}

Pyl

|
et

0\
./ YrnipaxseHns AnA NOBTOPOHUA

58 w600 TPOEARTOE COCTABIRET:
B ducro BN dndna 48; B) uncno 38 or ymena 475;
‘6) umcno T6'2%+* 54; r) amcao 94,9 or umens 737

i fie. ”_

o
A

A re——.

o1 oM -
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659, Hepouru coctasnmor 54% Beex yUAIIHXCeS ITKONE. CKOMBKO
ACBOYCK VIATCH B 9T0H mMKoNe, ecliM B MIKoIe yuaTea 5562 Mammunra?

60. Cocranyre MHOMECTBO JBYSHAYHBIX YHCEN, B KOTODHIX:

8) Edpa JecATKCE B 2 pazs MeEbIiNe TAHPH eIHHKIL;
6) madpa gecATKOB HA 2 MeHBIe IHQPEL EAMHMUIL.

4. \‘/T':Tarucmqecmexapampucrum

Hna nayaenus, obpaboTiy 1 AHANHMEA KOJMHYECTBEHERIX JAHHEBIX
PAZIAYHLIX MACCOBEIY COIEANEHO-SKOHOMEYECKITX TPOLecCcoB M ABJe-
HU NposOAAT cTATHCTHYecKMe (0T JATHHCKOTO cloBa status —
«COCTOHHME, TOJOYKeHye BeIneiis) mecneloBAHKA. YiKe B APeBHMX
TOCYAAPCTBAX BENM VUeT HACENCHHS, CNOoCODHOre ILATHTL HANOTH.
C passirmreM ofimecTBa noTpefoBAACE HAYUHEIE MeTOHE O6palfoTRA
H AHANMSA CEMEIX passoobpasEsix ceepenmii. Tawx, B XIX B. mogeR-
nack GHOIOrHIecKas CTATECTAKE, HASBAHHAS OHOMeTPHRON B M3yuaro-
IOAA YACHEeHHEIE XAPAKTEPHCTARA OTACIBERX GHONOrEYeckKnx ocobei
B Ex nooyasomit. Moskro HAsBaTE eme fonee JecATHA DaSIIMIHEIX
CTATHCTHE: 9KOHOMAYESCKAN, QEEAHCOBAN, HANOTOBANA, AeMorpad-
YeCKAS, MeOUITHHCKAA, METeOPOJIOTHIECKEs B T, .

Kampoe eTaTHCTAYLCKOS HCCISAOBAETE COCTORT 13 ¢fiopa 2 ofpa-
6oTen EEGOpMamnE. Ha 0CHOBE IOMYIeHHEX AAHHEIX COCTABIHITCS
PasNMUHEE OPOrHO3LI, ONEHMBARTCA MX AOCTOBEPHOCTE W T, 7. Bax-
HOH zagageil, §e3 KOTOPOH CTATHACTHAYECKHE AAHHEIC TEPAIOT BOAKEHA
CMBICK, SBIAETCH OOpaGOTEA TONYUYEHHEIX AAHHELX,

PaccMOoTpEM NpEMeD. YYaIlHMCH ABYVX CEeALMEIX EKJA4CCOE ORIN
TpeAIo:KeH TecT L0 MATEeMATHKe, cocToammil w3 10 sapanmii. Ilpa
TpoBEpKe paboT OTMETAIN KOJMIECTRO 3aJ0HMI, BEPHO BRIICIHCHHEIX
yaamemMucsd. Ilonyynnu asa paaa wymcen:

7 ¢«A» kKuace: 8; 7; 2; 5;10; 9: 8: 7; 7; 10; 9; 6; 5; 8; 8; 10; 9;
9;10; 7; 9; 10; 7; 9; 6;

7 «By knace: 8; 7; 8;6; 9;9; 7; 8, 7;:9;9; 6; 5; 8; 7; 10; 9;
10; 10; 7; 8; 9; 7;: 9; 9.

Pap ZaHERIX, TOMYICHHELX B PESYIETATE CTATHCTHICCKONO HecHe-
AOBAHHAS, HABEIBAIOT 6600PKO{, 8 KAKA0e IMCIIO DTOTO PARa — &apu-
anmoit BeGopKE. KosgecTso YHCeN B PAAY HABHBAKT OF5eMOM BH-
Gopxm. B HameM npunepe o0-EMOM BHIOOPKH SBAAETCH KOJIWIECTEO
VIAIEXCA KAMKI0N0 KIACCS, VIACTBOBABIIHNX B TeCTHPOBAHAN. B Kayk-
BoM caydae ofbeM BHIOOpDKE papeH 25.

HmMes npueepeHHLE BHINE ABA pAAA AAHHEIX, TPYAHO CPABHUTH
PESYJALTATE BHIIOJHEHHA TECTA YUAIIHMHACH HBYX KIACCOB. A ecnu
PACCMATPHBATE PE3yJbLTATHL, KOTOPBIE IOKASANH BCe COMAKIIACCHNKA
TOpoAia B HeNore PersoHa, To MHGopMAand SyNeT ¢TOML rPOMOSH-
Koi1, gTo onaxerca Gecnonesmoit. IToToMy miast craTEcTEYecKOR of-
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PabOTHM JAHELIX PACCMATPHBAIOT PASIMYHEIE CTATHCTUYECKHNE XADAK-
TEPHECTHRH,

Oauoii B3 XAPAKTEPHCTAR, MAPOKO IPEMEHAEMEIX B CTATHCTH-
YeCKHX NCCHSAORAHMAX, ABJSIOTCA cpeduee apudmemuyeckoe.

Oupegene nne CpefHum apadMeTEICCKHM paja ZAHABIX
HAZHEBASTCH YACTHOC CYMME! BCEX BADHAHT PAAA H KOJAHIECTBA
BAPHAHT,

TockoaLKY KOAMYECTBO BAPAAHT — 9TO 00HEM BHIGOPKH, TO cped-
Hee apupmemuiecioe sui00pKlL eCMb RACMHOE CYMMYL BCEX sapuanm
u ofzema ewbopicu.

Haiinem, sanprnep, cpepusit GasLi, KOTOPLET DOy auiH YIaHHecH
7 +«A» Kaacca OIpH BEINOIHOHNH TECTA:

8+7+2+5+10+9+8+7+7+10+9+6+5+8+8+10+9+
25

9+10+7+9+10+7+9+6 =178
25 e

Takoif nopcaeT cpepEere apudMeTHYecKOro BEIBODKH He OY€Hb
yaoben. MoxxHo mocTynaTk HHAYE.

Ilepermamen BHIGOPKY Anf 7 «As Knacca, PACIIOIOKHE €€ BaApH-
AHTH TaX, YTOOR KAMIAS CACAYIOMAA ObUIA He MeHbilie NPeRIAYING.,
Tlomyamma; 2; 5; 5; 6; 6; 7; 1; 7; 7; 7; 8; 8; 8;8;9;9;9; 9: 9 9
10; 10; 10; 10; 10.

Taryio sanucek BHOOPKE HASKEBAOT ynopsdouvennusm padom OaM-
Hux (MIn sapuayuontvix pador). Teneps nerxo enfeTs, 4Te 2 Gan-
N DOMYYHA OfMH YYeHHK, 5 Gasmop — pea yuenmra, 6 Gawnos —
OBa yIeEHKa, 7 68/I0B —- IATE YIEHHKOB H T. A. KosmvecTBo moas-
JeEwii ogHON M Toi e BADMAHTEI B BHIGOPKE EaSHIBAIOT vacmomoil
sToit BapuanTH. Tak, HATpUMED, YACTOTA BADHUBHTH 7 paBma 5, vac-
rora apuaHTh 10 pasHa §. Cocrasum mabauyy wacmom BAPHAHT AAH
yaamuxca 7 «As Kiaacca. B meppoif crpoke ganuineM Bce BO3MOIKHBIC
KONmaecTEs GALIOB, KOTOPHE MOIVIA NONYYRTE YIANMEcH IIPH BHITION-
HEeHH|N TeCcTa, T. e, uncia ot 0 go 10. Bo propoii cTpoKe sanMileM co-
OTBETCTBYIOIAE JACTOTHL, T. €. YHUCHO YIAIAXCH, HOAYIMBIIAX YEKa-
SaHHCe KOJIHYECTBO Gaxaos.

Bamar 0oj1|2|(8(4jb6]|]6 |78 810

Yuncno 010 1 (0] 0 212 |6 4] 6 5
YUAIMXCH

TiposepumM, Be OmubmKcE JHM MBI OpPM DOACHYETe JAacTOT: CYMMA
4acTOT foNKEA GuITh pasHa obbemy BEHOODKA. JelicTBRTENBHO,
0+0+1+04+0+24+2+5+4+ 6+ 5 =25 (ecTecTBOHHO, HYAHU
MOMKHO He nrcaTs). Telleph MOYKHO BEHYHMCHHTE CpefiHee apmpMeTHYecKoe
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2-1+5-2+6-2+7.-56+8-4+9-6+10-5 _
1+42+2+5+4+6+5

BERI0OPKH ITporie:

= % = 7,8. BaMeTHM, ITO cpegHee apadMeTAIECKOe YIOPAZOIOHHE)~

TO PARE ASHHEIX H cpefHee apudMeTmuecKoe BHIOODKH —— OfHO M TO
Me IHCHO.
CocTaprM TAONHNY YACTOT BRIGOpPEN ana 7 «Bs kaacce.

Banmes ¢0fj1]|]2(|(838|4|8]6 |7 |8]9 |10

Uweno 0|]0]|]0O|O0|0O]|1]2 |  6|6b6]|S8 8
YUAIIMXCA

SaMeTHM, YTO OOHYHO B TROGAMIY YACTOT He BHIOYAIT BADHAH-
THI, YACTOTHI KOTOPEIX DABHE HyN0. B sToM cayuae Tabnuua uactor
Bna T «B» xaacca OyvaeTr Takoii:

BapuauTta {6ann) 5 6 7T{8 |9 10

YacroTa (4HCAO YIAU[HXCH) 1 2 6 5§ | 8 3

Haiinem obnem seifopri: 1 + 2 + 6 + 5 4 8 4+ 3 = 25, Teneps naiinem
5:14+6-247-64+8-5+9-8+10-8
25

cpengEee apupMeTHICCKOS:

_ ﬂ E
25 8,04,

Suan cpegare Gaynel yiammExcad 7 «As B 7 «<Bs Kaaccop, MOXHO
CIeNIATH BHIBOJ, 9T yyampecs 7 ¢«Bs B neloM BEINOIHHIE TECT JIyq-
e, mDocKoaeky 8,04 > 7,8,

CocTaBneHHBe TAOIHIB YACTOT MO3BOMSAIOT CAEJATH H ADPYTHE
TIOJesHEIe BRBOABL O HIOraM OROBEASHHONe TecTuposanna. Hanpn-
Mep, mrs neproit Bribopru (PesyseTaTH yuamuxcs 7 «As Kiacea)
HAMMEHEINWH TONy4YeHHbH 6any paper 2, sanbommmit — 10. Pe-
SYJBTATH BCEX VYAIDWXCA KJIACCA PACIIONATAIOTCH MEXRAY STHME qHc-
namu, ng sropoli BHOOpDKM HauMMeHBINAs BAPHAHTA DABHA 5, Ham-
goneman — 10. DTo MoxeT oaHauaTh, UTO 7 «B» Kjacc 10 CBOel;
MaTeMaTHuYecKO NoATroTOoBKe asanerca Honee ofHOPORHBIM, YenM
T «A».

Eme omauM moxasaTeneM, KOTODEIA MCNOABRSYETCH NMPH AHANH3e
CTATHCTHYECKHX AAHHBIX, ABAACTCA PA3MAX DARA.

Onpepesen u e. Pasnocrs nanGonbureii w nauMenbInedt Bapy-
anT BHIGODKH HASHEBAIOT PAZMAXOM PSIAA.

B pacCMOTPEHHOM paHee MpUMepe pasMax mepsofl BRIGODKY (rumm
VIODAKOUEGHHOTO DAzA AanubIX) paseH 10 — 2 = 8, a propod 10 —5 =5,
PasMax BHIGOPKH HAXOAST B TOM CAyuae, KOs CYIeCTBEHHON ang
HeCAeOBAHNA ABJACTCH BelnuMHA pasbpoca AAHHLIX B paay. K npn-
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MEpY, B METEOPONOIAH BASKEA HE TONBKO CPeHHeCYTOIHAA TeMIIEpaTY-
P8, HO ¥ UMCICHHAN XAPAKTEPHCTHRS KoMeOaHnsa ToMIepaTypel BO3-
AyZa B TeYeHHE CYTOK, T. €. pASMAX BBIDODKH.

BaMeTHM, 4TO Ee BCerfa NojicieT cpefiHero apugmernieckoro 6u-
BaeT IIONE3LH NS HccaenoRaHRA. Tax, He MMEeT CMBICNA HAXONNTE
cpepauii pasmep ofyel, npofarHol B MarasuHe. BaskHee aHaTe pas-
Mep Ham(oiee nokynaemoit 06yEH — TAK HASHIBAENYIO MOJY GoL00DKL.

Onpe xenesne. Bapwanra npfopikH, HImeronaa nanonsiyo
YACTOTY, HASHIBAETCH MONOH BeIGOpKHE,

B paccuoTpeHEOM npRMepe ¢ E3YICHEEM Pe3YILTATOB TeCTHEPOBA-
HHA, NPOBEACHHONO B JBYX CeAbMEIX KJIACCHX, MOHOH M IepBoro, ®
BTOPOI'O pAJA ABIACTCA YHCAC 9, KOTOpoe M B IepBOH, H BO BTOpPOH
BEIGOPKE BCTpedaeTes Halle APYTHX.

Mogy pssa HAXOAST TOTEA, KOTHA EY}KHO BEIABHTH THIKYHEIH Ana
AaEHOM BRIGOPKH moxasaress. Hanpumep, uz 260 onpomeHHBIX ce-
Meil B 28 cempax mer pereit, B 117 cemrax — omme pebenor, B 97
ceMBAX —— ABoe Fereit, B 18 — Tpoe. Moaoit aammol eefloprn ARIA-
eTcH Yneno 1, HHBIME CIOBAME, TAOAYHCH ABIACTCH CEMbS € OTEHM
pebeHKOM.

Ecnu B BRIOOpKE JBA YHCAA BCTPEYAIOTCH ¢ OAHAROBOE qacroroli,
npeBocxonAIeH YaCTOTEL, ¢ KOTOPLIMH BCTPEYAIOTCS APYTHE YHCIA, TO
ofie aTH BAPHSHTEL ABJIAIOTCA MOAOH ANA AAHHOIO pagsa. TAR, B pAXY
2; 3; 8; 8; 5; 5; 6; 6; 6; T; 8; 8 ppe Mogsl — 970 wuCna 3 m 6. Mo-
ET CAVIRTLCS, UTO B BEIGOpKe GyaeT Oojee mByX MoA maH He (yneT
Moz coBcen. Hampumep, pan 2; 2; 3; 3; 4; 4; b; 5 He MMeeT MOABL

Eme oapoii xapaxTepucerHkoli, Hemonps3yeMoli B CTATHCTEKE, AB-
naerca meduana pags. Pacemorpum npumep. CoTpyaHAKR Jwﬁopa'ro-
pHH Opuofpeny aKIAM OAHOIO npexnopusrruf. KoJuwuecTBO aKOwMi,
NpuOOpeTEHHBIX COTPYRHEEAME, ORazanocs Takum: 2; 3; 5; 6; 8; 9;
51. Hy»HO OIEHHUTE cpefiHee KOAWYECTRO IpuolpeTeRHEIX AN,

Hanmrnit pag e rveeT Moael. Haifinem cpeppee apHdMeTHYECKOE

. 2+5+9_+?'}+8+6+51 g%_lz.

HailiaeHEOE YHMCIO HE OTPAMKAET PeaNbuOE CHTYAIMH ¢ pacupese-
ACHEOM AKIHE MeXXAY COTPYAHUKAMH 1afopaTOpHH, TTOCKOABKY OHO
Gonbine IIECTH W3 CeMH BApUAHRT paaa. Jlna onepxu cpeaneit Besnrsn-
B nocTymaM aague. COCTARKM N3 MONYYEHHBIX HAHHRIX YIIOPANOYCH-
HbI! pAA ¥ HaiineM BApRAHTY, ANHCAHHYIO B CEepefHHE PAAA.

2; 3; 5; 6; 8; 9; b1.

DTy BApDHAHTY HASHEBAKT Mepuancit paga. OHa pasHa 6. Ecte-
CTBOHHO, HANeHHOE SHAYEHRE JHIOL TPpHOAHMEHHO XapaxkTepHusyer
cpe st GOKABATENE PANA, OAHAKO 9TA XAPAKTePUCTHKA OinnKe K AeH-
CTBEATENHHOCTH.

Ecax psf HMeeT JeTHOS YNCHO BAPUAHT, TC B KAYECTBS MefHAHb
PACCMATPUMBAIOT CPepHee APHPMETHYECKOEe JBYX. CPeHAX aeMEeHTOB.
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Haopamep, mefuanoli paga 8; 8; 4; 5; B8: 6; 6; 7; 7; 40 spnaerca
cpepHee apudmMeTecKoe uncesx 5 u 6, T. €. 5;6 = 5,5.

Onpeaenen e Eum e ynopagouennoM pagy BAHHBIX HeYeT-
HO¢ YHCHO RAPAAHT, 10 CPeAHAR 0 CYeTy BAPHAHTA HASLIBACTCH
menuanoi, Ecan 8 yHOpanoYyeHHOM PAAY Y€THO® YHCIC BAPHANT, TO
cpeases apudMeTHIECKOE IBYX CPeIHMX HO CYeTY BAPHAHT HAZHIBA-
eTCA MeHAHOH.

Memmasoil OpOMSBONEHON BRIGODKH ABNASeTCH MENHAHA COOTBET-
CTBYHINEr0O YIOPAKOICHHOTO PHAs. 3aMeTHM, YTO ecl VIIOPANOYeH-
EEIA pap AasEEX cofiepanr 2n — 1 sapuanT (B — HATYPAILHOE YC-
7n0), TO MeAuaHOH ABRISEeTCA n-g BAPHAHTA, A €CNH YIIOPAHOYEHHEIMN
PAE ASHHEIX COZEPHT 2n umces, TO MeAMsHON SABNAETCA CpeAEee
apudMeTHYECKOe 71-TO M i + 1-ro ymces.

ITpumMep. Bo Epema copeBHOBaHMI Do cTpeabie CIIOPTCMEH HA-
Gpas caepyiolliee KoXmyecTEo ouKkoB: 9; 9; 8; 10; 8; 7; 9; 10; 8; 7.
Haitaer: a) oopem riboprH; G) cpenHee apadmMeTHYeCKoe BEIGODKH;
B) pasMax; T) MOAY PAAa; ) MegnaHy BRIOOpKH.

Jaa pemeHEd 3aJaYM SaIVDIeM YOOPAACICHALIL PAN AAHERIX

. T;: 7: 8; 8; 8; 9; 9; 9; 10; 10.

a) Cnopreder caenan 10 BeicTpenor, 3HAUNT, 00’beM BHIOODKH
pasen 10.

6) Haiinem cpeasee apudmeTHUECKOE BRIDOPKHA

7-2+8-3-;09-3+10-2 - 8,5,

B) Pasmax paza pesen 10 - 7 = 3.

r) ¥ paHBOTO pApA Ape Moanl: 8 u 9.

B) Haiinem mMepnany BHOGOpDEE. JaHHE pAfA cOpepMHUT HYeTHOE
umcao sepuanT. Halinem cpeanee apidMeTHIecKoe JBYX IHCEIT, BAIIM-

CAHHEIX B CEpeaEHe DAAAL -8;—9 = 8,5. Menuagoil BHGOPKA ABIAETCH
wmeno 8,5.

61, Haitpure o6beM, cpefHee apH{MeTHYECKoe, PASMAX, MOJY U
MenmaHy BHGOPKH:

a) 13; 12; 10; 12; 10; 14; 13; 10;

6)0; 1;1; 1; -1; 0; 1; O;

B) —5; ~7; 3; -1; 0; 2; 1; -3;

r) 117; 121; 121; 121; 121.

62. IInernnefi saceaso TPM HOXs, LIOIAAM KOTOPHIX PABHEL
10 ra, 12 ra ¥ 4 ra. Cpeguas yposkaifHocTs Ha IEPBOM NOJE COCTAB-
nser 18 1 ¢ 1 ra, Ha Bropom — 18,5 i ¢ 1 ra, Ha TpeTEeM — 23.5 i
c 1 ra. Kakosa cpefinasa yposxaitmocTs MeEuisl, cOOPAHHOH ¢ Tpex
noneii? Kakas 13 CTATHCTHYECKHX XAPAKTEPUCTAE Haiifena?
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63. Kar nameRATeS pAa3Max, MOJA M cpefiHee ApIMeTIYECKOe BhI-
Gopru, ecin:
a) K Hell AOOGRAEMTH HANMEHBINYIO EAPMAHTY;
6) K Hell nOORBHUTL HAHGONLOIVIO BRPHAHTY;
B) BEINEPKHYTH U3 Eee HANMEHBITYIO BADAAHTY;
T) BHUEPKHYTS: U3 Hee BaHGOABITYIO BADHAHTY?

64. Cpepmee apadMeTmaeckoe BHOODER H3 AeCATH 8JIEMEHTOB PAB-
no 22. K sritopre mpumcam anpcao 11, Yeny pasno cpensee apudr
MeTHUeCKOe HOROl BEIGOpKH?

66, Cpegaee apudmernveckoe erbopkr u3 16 ymcen paspo 218.
M3 prifopka BEMEpERYIM Baprauty 338. Yemy pasHo cpeguee apud-
MeTHYECKOe [ONYIMBIeHca BEOpKu?

66, Cpeanee apudMeTHYECKOe BHGOPKE B3 12 aneMerTOE pasHo 15.
B 51y BRIGOpKY A00ABHIIH ellle OFHO YHCJIO, IOCEe Yero cpenee apmbne-
THYecKoe cTano pasHe 14. Kaxoe umncino aoGasunu?

67. ¥ Tpoux ppyseli-cemprnaccarros: Annpes, Bopuca u Bacu-
JEg — K ROHIY IIepBoii JeTeepTH no airefpe ORasamHch cAeAyIOInHNe
OTMETKH!

Angpeii: 5; 4; 4; 8; 5; 4; 5; 55 4; 3 6 b;

Bopnc: 8; 3; 2; 3; 4; 4; 4; 8; 3; 2; 4; 4,

Bacromii: 5; b; 5; 4; b; 5; b3 4; 4; 5; H; b,

a) 3amnmETe PAJ JAHERX ANA KAKIOIC YICHHRA.

6) Kaxo#i cpepmmnit Gamn MMeeT K KOHOY YETEEPTH KAXNBIH
VUEHHK?

B) Kaxopa Hapfoiee THIDIYHAN, XAPDAKTEDHAA OTMETEA KANJIO-
TO U8 HMX?

r) Kakopa cpepaa BapranTa (MeamaHAa) kaxgoro papa? Karyio
OTMETEY, BEPOATHEe BCETO, NONYTHT KaKEEIE 3 Apyseii 3a
uerBepTs?

68. B sribopre 12; 14; 15; 17; 17; 18 onea papuaHTa NPOIyme-
Ha. Hafigure ee, eciH M3BECTHO, ITO:

a) cpenHee apudmernveckoe BLIGOpEY paBEO 15;

6) pasMax pAAa AAHHEIX papeH 8;

E) pasMAEX PAJA PABEH 7, A cpefiHee SpUQMETHYECKOe BRIDANA-
eTcA HeJbiM YHCIOM,

69. YVuammecs 7 knacca npoeens 20 skcnepumenTor no noabpa-
CHBaHEW EIpaikHOE KocTH. OTMevas UHCHO BHOABIIAX OYKOB, OHH
TIONMY SN CHeAYIONIHE NAHHEIE:

8;4;1; 6; 6; 2; 1; 2; 4; 5; 6; 2; 8; 6; 4; 4; 1; 2; 5; 8.

CocrapbTe YIODANOYCHHENA Py ASHHEIX H MPEACTABETE €I0 B BIe
Tabaunsl dacTeT. Haiiaere cpegnee apudMeTayecKoe, pasMax, MOILY
U MeIHMAHEY YIIOPAJOYEHEOrs PAAA AAHHBIX,
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70. PeaynpTaTH CTATHCTHYECKONO ACCIENOBAHNA GBIIIN 3AORCAHE
B EMJie TalJADEl YACTOT, HO OAHA M3 BAPHAHT (GELIA YTpAUEHA.

BapmapTa 8 11
YacToTa 4 6 4

BoccTaHOBHTE NPONYIIEHHOE B TAGHEE YMCIO, €C/IK H3BECTHO, UTO
cpennee apudpmermiueckoe srifopkr paBeo 10. Kaxkose: ob6nem, Moza,
Pa3MAX B MeAMAHA 970 BRIGOPKH?

71. IlpoBepka CKODOCTH YTEHHA CEMHKJIACCHHKOB (KOJIHMYISCTRO
CJIOB B MHHYTY) JAJa pesyNbTaTE, 3aHecenntIe B Talymyy vacToT (CKO-
POCTh YTEEHA YIEHHKA OKPYTIAIACH A0 ACCHATKOE).

Cropocts TTeHna 100 110 120 130 140
Yucno yuanmxcs 3 6 7 5 4

Ilo Talmeme EBalfiguTe: 8) UNCAO YUAIMXCH B Xiacce; 6) Temmg-
HYI0 JUIA YYAIAXCA KJIACCA CKOPOCTH YTEHHS; B) BENHUAHY pasipocs
Pe3YALTATOB; T) CPEeHIOK CKOPOCTE YTeHus, Kaxkue craTHCeTIYECKHe
RADAKTEPHCTHKN HCOONB3OBATHCE JUIA OTBETA Ha BOIIPOCH?

\\
TTTT T ./ YNpaxHeHUA fNs NOBTOPSHUR

72, Haliyure 3aa9eHNe BEIPAKEHHUA:
(7-6,85):6,6+9,9

a)

5 1’
1,2 : 1,2:0,26 - 1= |: 7T—
[ 36 + 0,25 116] 7

57 11
1Y, 4ol )
[1,5 + 4] :18

(0,5:1,25+1:1i-i}-3
6)

3

73. PaccTogHMe MEXAY MAIINHAMM, KBHMYIIUMHACA 0 INocce,
paBuo 100 xM. CropocTs MamuH paeHE! 76 km/4 1 90 kM/4. Yemy
MosKeT GHITh PABHO pACCTOAHNE MesKRY v vepes 1,2 uaca?

74. CpasHEmre uncaa:

a1 u05 6)-07m -
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— 5V Bupaxewn ¢ Repemenrmm

PacoMOTPHEM ABE 380a9UM.

Sanaua 1. BaBox exeaHesHo NepepabaThiaer 5 T Monoka. Crons-
KO TOHH MONOKA nepepaloTaeT 3aBoj 38 p aueit?

3anaua 2. IllmprHEa OpAMOYTONEHHUKA PABHA 5 €M, & AJIHHA P M,
Karxopa niomaie sTor0¢ NpAMOYTOALHHKAT

Pemenne kaxaoil uX srux 38484 OPHBOIAT K OAHOMY ¥ TOMY 3He
BHIpRREENI0 Bp, sHAYEHNE KOTOPOre S3aBHCHT oT sHavesmil p. Ecan
p=1, 10 5p=5; ecirnt p = 2, mo Hp = 10 u 7. o. C usMeEeHNEM 3HA-
geHnif p H3MeHACTCA H 3HaYCHAE BRPAXeHNd 5p.

ByKBy p B 5TOM BHIPAJKEHHN HESEIBAIOT NepeMenHoil, B CAMO BEI-
PAKEHME DD — GLIPANCEHUEM C NEPEMEHNOI.

B nepeoii 3agaye nepeMeHHAA MOYKET IPAEMMATE JIHIIE HATYPAIIb-
HEBIE 3HAYEHHSA, BO BTOPOli — J106kIe TOMOIRPTeABHEIS, B TOM YHCRe B

Ecnm ske ML GYJIEM DACCMATPUEBATE BRIDAKeHEHe 5p, HUKAK He cBA-
BaHHOE ¢ KOHKPeTHOM 3a/lageii, TO B 9T0M CIY4ae NEPEMCHHAS P MOIKET
NPUEMMATE JO00EIe sHAYEeHUA (Desne B APOOHEIe, MONOKUTENLHHE
H OTPENATEABHEIC),

Jna samycH 3E890HEN BHPAKEHMA NPA PASJMYEERIX SHAYEHHAX
OepeMeHHoH YACTe ECnoNb3yIoT Tabmanpl. Tak, sHAYEHAA BRIPDAYKEHEA
5p IpH Becex HATYPAJIBHEIX p, He MpeBHIUACIKX 6, OyAyT 3auMCAHEL
B Tabmnne

P 1 2 3 4 5 6
5p 5 | 10 | 15 | 20 | 25 | 30

Honobupie Tabmumm ReHOML3OBANUCE ene B Jipepnem Bapmnone:
HE PIARAHLIX TAGAMYKaX, oTHocAIEXCcE ¥ XVIII B, Ho H. 8., NpHABO-

nasTest TAGRAAMEL AnA PREIGECACHHA SHAYEHAS BHPRKeHEM n®, n®, %

H 5p.

Mu paceMoTpenn cnygaii, KOrAa BRHpajKeHNe cOJIepIRAaI0 OfEY Ie-
peMernyIc. Bripamenye MOMeT COACPKATE e, TPHU H Goslee mepeMeH-
HeX. Hanpumep, BHpakeEne X — Sy COAGPKUT B¢ NEPEMERHBR: X H I/,
Ero sHagenwe SaBMCHT K&K OT SHAYCHHW nepemen=olt x, Tax m oT
sHaueHmi nepeMerHoli . Ecrm x =8my =1, 10 x — 5y = 8, ecymt

1
x=0my= E,Tox—5y=—ln'r.n.

JLnd sanucH suaveEni BLIPDAKEHHA ¢ ABYMH NePEMEHHEIMH HCIIONE-
8V1I0T TAbJHIY ¢ ABYMA EXxopamu. Haupnmep, sHAYEHEHS BRIPDAYKEHAA
2x — 3y, rae x W y npEapMalor sHAaYeHna 1, 2, 3 u 4, MOXHO 3amA-

CATE B TAOIHITY
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Y 1 2 3 4
1 -1 —4 -7 -10
2 1 -2 -5 -8
3 3 0 -3 —6
4 5 2 -1 -4

Tabnuieit ¢ fJByMA BXOAaMU SIBJIfA€TCS TAbINIa KBaApaTOB HATY-
PaJIbHBIX UHCeJl, IpUBeAeHHasd Ha (opaale B KOHIE YUCOHUKA.

PaccMmoTpuM BRIpasKeHTE ITpu m060M @ # 5 OHO IPUHUMAET

a
a-5
onpezesieHHOe 3HaueHue. IIpu a = 5 OHO TepsieT CMBICI, TAK KaK Mbl

5
IoJriyyaeM 4McCJIOBOE BBIPDaYKEeH1IIe '(')' » B KOTOPOM JIeJINTEJIb paBeH HYJIIO.

a
HOE)TOMY TOBOPAT, 4YTO IIpU 4 = 5 BbIpa)xXeHue a—_g He umeem cmbicaa,

a npu J00M a # 5 0HO umeem cmbicsi. MHOMKECTBO BCeX UHUCeJI,
IIPY KOTOPBIX BBIPAXKEHUE C NEePEMEHHOM MMEeT CMBICJI, HA3bIBAIOT
MHONCECMBOM OONYCMUMBLX 3HAYEHUIL nepeMeHHOoll NN 00AaCmbl0
donycmumblx 3HAYEHUTL nepemMeHHOIl.

BripaskeHusl ¢ IepeMeHHBIMY IIPUMEHSIOTCH JAJIS 3alHCH YHCEJ
onpeneNeHHOro Buga. I[IpuBeneM nmpuMeps.

JIr060e yeTHOE HATYypaIbHOE YHCJIO MOYKHO IPEACTABUTEL BEIPaXKe-
HUEeM BUAA 2n, rae n € N. JleiicTBUTEILHO, €CJI MBI Oy/ieM BMECTO 7t
MOCJEIOBATENIBLHO OOACTABIATE yKncaa 1, 2, 8 u T. 4., TO HOJIYyUYNM
IoCJIeIOBATeIbHOCTh YeTHBIX yucei: 2, 4, 6, ... .

Bcesikoe HaTypasbHOE YKCIIO, AAloIiee MPH JeJeHu Ha 3 B OCTAT-
Ke 2, MOJKHO 3alucaTh Tak: 3n + 2, rge n — Iieja0e HeoTPUIaTe N b-
HO€ YHCJIO.

Bceskoe aBysHauHoOe 4HCiIO MOMKHO 3amucaTh B Buge 10a + b, rae
a — nudpa gecaTkos, a b — nudpa eguunI. B sToMm cnyuae 3HaUeHU-
AMU IIEPEMEHHBIX @ ¥ b ABIAIOTCA OJHO3HAUHBIE HATYypasIbHbIE YUC-
na, npuuem a # 0. J[By3sHauHOE UMCJIO, COCTOAILEE U3 ¢ JECATKOB u b

®paHcya Buet (1540—1603), ¢ppaHuys-
CKuih matemMartuk, Nno npodeccun IpucT;
BBEN B anrebpy 6yKBEHHYIO CUMBOMVIKY, 4TO
NoO3BONWIO paccMmaTpusaTth obuiye MeTo-
1bl PELUEHNST YPABHEHWIA.
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e/INHAT] 3aIHCHBAIOT TAK: ab (4epTa CBEPXY FOBOPHT O TOM, ITO AAH-
HOE BHPAKEHEE He ARNACTCA OPOHSBeNeHHeM NePeMeHHEX ¢ U b).
AHBANOrAYEO, HCHIONB3YS NEPEMEHHEIE 4, b H ¢, MOJKHO 3aIHMCATS

TPEXSHAYHOE YAcAo B Buae abc = 100a + 10b + ¢, rae @ = 0.

BHpaXeHAS ¢ IePEMEHHEIMH HCIOMBIYIOTCS TAKIKE JUIA SAIHCH
PABEHCTE ¥ HEPABEHCTE, CORSPMRANTHX Iepemennnie. Hanprwep, open-
noxxeane ¢«Cynma fByx uncen pasHa 50 MOXHO 3amHCATE B BRAG PA-
Bencrea x + ¥ = 50, B KoropoM Gyreolt x ofozHaueno 1epBOE WICIO,
a 6yeeoii y — mropoe. IIpegnoxenue «B aprobyce eger we Gosee 20
YeJIOBEK» MOYKEO, O00SHAYMB YHCIO NACCAKHPOB OGyREOH X, 3aHCAT:
B BHjie HOPABEHCTRA X & 20 (MHTAIOT: ¢NKC MeHBINe WiH pasHo 209).
OTa sanmMch osHAYAeT, 9TO X < 20 mm x = 20,

HepapeHCTBA, COCTARIEHHBIE ¢ IIOMOIIbIO SHAKOB < H >, HEAZHIBA-
10TCA CMPozUML, & HEDABEHCTBA, COCTABIEHHEIE ¢ IIOMOIIBK) SHAKOB
% H &, — HeCmposuMmil.

C NOMOIIEIC BRIPAIKEHMI ¢ NePeMeHHEIME A HEPABEHCTE 3aTIAIIEN
CLPEefeNeHAe MOIYJLA TECIA:

a,ecmaa > 0,
a,ecmma 20,
|a|- 0,ecmma =0, wm KOpode: |a|=|
—-g,ecma g < 0,
—g,ecm g < 0

75. SammmATe B BHAE BRIDAMKCHMT,
4) CyMMY YABOSHHOIO IPOMSBECHAR YHCeN & n b v ydena 1;
6) PAZHOCTE YTPOCHHEOTO IPORSBEACHNS uHces b 1 ¢ ¥ YHena 5;

B) HPOM3BeZeHEE CYMMBL IHCEN ¢ ¥ X H MX PASHOCTH;
r) YACTHOP MHCIA X H CYMMEI uncels a u b.

76. ITomuaysich TepMUHAMH <CYMMA?, ¢«pPASHOCTH», <¢IpPOBSBEHe-
HUEe» U «IACTHOes, DpouHTaiiTe BRIpaKCHEEe:

a) xy + 8; B) a:b; ) (m—5)-(m + B);

p.c

6) (x + 10)y; r) 2a - 8b; e) *E‘FE-

77. 3amMunTe B BUAS DABEHCTBA TPEHJIOIKEHHE:
a) cymMma uncen x A 15 papna 36;

G) pasHOCTE: 9HCIA X M yuciaa 27 pasHA 19;

B) unca0 x Gosbine 9 ua T;
T) TAII0 X MeaEme 18 na 8.

78. BaprmmTe B BEAE PABCHCTES NPOHIOIKCHNEE:
8) nporspeaenne uncen 25 u y pasHo 400;
6) uncno y Gonplue gucna 8 Ha 14;
B) ey y Gomme aacan 9 B 5 pas;
T') YKHCHIO i MEHBIIE 9ucias 375 B 3 pasa.



28 Fnaera 1. Bupaxeuve ¥ MHOXOCTRO 850 IHAYEHWH

79. Hadipnme 3HAYCENE BHIDACHAN:

a) (2a + 8X2a — 5) opu a = —1,5; 2,5; 4;

6) b2 —6b + 9 upu b = —2; 0; 6;

B) x|+ |lx—2/opr x = 0,5; 1; 1,5; 2;

Dily-8l+ |y + 8| npu y = —6; —5; 5; 6.
80. Haitairre MHOMXECTBO SHAYCHEDN BHPASKEHIA:

a)dx -3, ecrm x € {-2,-1,0, 1, 2);

6) 8 — 4x, ecom x € {-2, -1, 0, 1, 2},

KaxHME YHcaaMy ABJISAIOTCA COOTBETCTBEHHEIE 3HAYCHUA BEIDAKe-
auit 4x — 8 1 8 — 4x (7. e. 3HAYEHNA, NPHEUMACMEIE NIPH OAEHAKO-
EBIX BHAYEHMAX Xx)?

81. Sanommre TEOAHIYY, BRIYHMCANE SHAUCHAA BRIpaxenuit 10 — 8a
7 3a — 15 ana YResAHHBIX B BepXHell cTpOKe sHaYeHHMi a:

a -3 | -2 -1 Lt 1 2 38 4 ]
15 — 8a
3a— 15

Kaxumy qucaaMu SBIAKYICS COOTBETCTBEHHEIC SHAYCHUSA STHX
BRIpAKEHMH?
82. HaitauTe MEHOXECTBO 3HAYEHUN BLIPAYMEHEIA:
a)a—lal,neac Zu lal< 8;

G)I—:-l-+a,meaez,a¢0n—3<a<5.

83. Hycts y € {—6; -2; 2,5}, Cpasunre COOTBOTCTBOHELIC ZHAME-
HAH BHIpaXieHmil:

- 2

a) 20 — by m 20 + by; B) y(y2 D n yg_y;
25 -5
6) y*— 2y u p(y — 2); T35 8 2y2—5

84, [Inomane xaprodentHOro moaa cocTapnfger @ ra. B neppwrii
BeHE KapTodens cobpand ¢ 16% mnomsae nons. C kaxoilt maomanyu
€I'0 NPeCTONT YOpaTs?

85. B marasune 6u10 b Kr orypuos. CHOMEKO KMJIOTDAMMOB OFyp-
IO OCTAJIOCE B MATASHHE HOMNE TOI0, KAk nmpogams 20% Brex orypuoe?

86. Terpage CTOHT X P., & ABTOPYIEA ¥ p. Kymanm 15 Terpageit u
2 apropyurn. CoCTABETE BEIPAKEHRAE, OTIDEJe/momee 00IyIO CTOMMOCTS
TOKYHKA,

87. Com Monoyke MaMEL HA b JleT H cTapme cecTpsl Ha 3 roaa. Ha
CHOJILKO JIOT MAMA CTApIIe JO9epH?T
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88, Haiipure susvenue srpaoxenas 0,6a + 0,60, ecmu:
1
a)a=04, b =025 6)a—“§,b=1-;-.
89. Beraucnure:
a) (8x — By, ecom x = —1,5, y = —0,9;
1 1
6)y‘—3xy,ecnnx-z,y= '2-;
Bax +dy,ecrn g =5, x = -2, y = 10;
1 1 1

r)bc—ac,ac:ma-ggb=g,c——2'-

90. CocTapkTe ¥ 3aN0NHATE TAGAHIY C ABYMS BXOZAME, BEIMHC-
JIBB 3HAYCHAA BEIPAHEHUS:
a) a®*— 2q¢b + b npn Beex nennix ¢ B b, YAOBNETBOPAIOLIHRX
nepapercTaM |la|<4m |bl< 4;
6) (¢ + b)? Opu Beex NENHX @ ¥ b, YAOBAETBOPAIOCIIMX Hepa-
percream |a|< 8 m [b]< 8.

91, Ilo Tabaane KBAAPATOR HATYPANBHELX UACe)I, IPHBEeASHHON Ha
¢dopsane B KOENEe yyeOHEKA, HAHANTe 2HEYCHES BRIDAIKCHUS N2 IIPH
n = 37; -89; 4,8; -8,1.

92, ¥sBecTHO, 9TO NPH HEKOTOPEIX SHAYCHAAX ¢ B b 3HAYeHAe BhI-

pamenus a - b pasno 1,2. Kakoe sHaueHHe OPHHAMAET OPH TEX JKe
3HAUYEHUAX @ H b BHIpAXEHNE:

2
2)3a—b); 6)b-a; B) al-b; r) ﬁ?

93. HapecTHO, 9TO IIPHU HEKOTOPEIX 3HAYEHNAX NepeMeHHBIX M ¥ 11

SHAYEHNE BEPaXKeHHs % passo 1,2. Kakoe

F )

SHAYEHME NPH TeX JKe 3HAYEHNIX IlepeMeH- - >
EEIX M B 1 NPUHHMAET ERpaKeHne: 3

a) %; B) 3+%’;

_ 0ba

_5m,. sm ~ 2n s
6 3n’ ) 2m+n?

94. Ha pucynre 4 usobpasiena Gurypa,
AAS KOTOPOH yKASAHA AJAHA OTPESKOB
(s cagTuMerpax). CocTaBhTe BHIDAMKEHME a
A1 EEIYECACHHS ee ILIOAAH (B KBaApaT-
HBIX CAHTHMETPAX). Puc. 4
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98. Halimrre snsuenme BHpasenua 10aq + b, ecomi:
a)a=1,5p=3; Bla=4,b=1;
6a=2,b=T; rfa=55b=0.

986. IlpenacTapeTe B BHAC CYMMEI BHIDAJKEHHE!

a) xyz; ©) aOb; 8) abed.

97. Haiinure Boe ABYSHAYABIE THACAA E, BHAA, 9TO:

a) ab — ba = 36; 6) ab + ba ~ 22.

98. Haiiamrre ofmuit B BHpaXeHEHA I8 3AIHICH HATYPAJIBHOIO
YHMCIA, KOTOpOe:

a) KpaTHO 3; T) AseT OpH AedeHny Ha 4 OCTATOK 2;
6) xpatHo 5; R) BAeT IpH AeSeHHH Ea 5 ocraTon 4;
B) KparHo 11; €) ABNAETCH HeYeTHRIM.

99. VREAKHTe MAOGKECTEO HATYPATLHLIX SHaUeHuit nepeMen ot 1,
OpH KOTOPRIX 3HAYECHNE BHIpAenns 14 — n sengerca:
8) HEYeTHEIM YACIIOM;
6) SeTHEIM YHACIOM;
B) APOCTHIM YHCJIOM;
I') HATYPAJBHEIM YHCJIOM, KPATHBIM 5.
100, 3anumTe NOCAENOBATENLHOCTE THCEN JAHHOTO BWAM, Pac-
HOJIOKHE YIHCAA B NOPSAIKE BOSPACTARHAS
a)2n+ 1, rnene{l,2, 8,4,5,86, 7T
6)3n—-1l,raene Nun<10;
B)IOn + B, raene Nun<T;
Nl1in—-3,rmene Nun <6,

101, Ilo RaxOMy DPABHAKY COCTABIEHA NOMIEAOBATEIEHOCTS THCRI
(mopMeTHTe IPABHAO A HAIMAIIKTE AB& CAEAYIOOINX YiIeHA IToCes0Ba-
TeIEHOCTH):

a) 5, 11, 17, 23, 29, 85, ... ;
6) 9, 19, 29, 389, 49, 59, ... ;
B) 17, 14, 11, 8, 5, 2, -1, ... ;
rnl,?2 4,8, 16, 32, 64, ... ?

102. BepHO N1 HEPABEHCTBO:
a) 5x + 2 < 10x opu x = 8; 0; —2;
6)8x — 6> xnpu x = 1; 0; —42

103. SanmuInTe B BHIC HEPABEHCTEA NPEANOHCHME:
8) 8 — NONOMHTEILHOS INCIO;
0) b — oTpHBATeNLEHOS THMCHO;
B) X ~— BEOTPHIATENLHOS THCH0;
r) ¥ — HeNnoJIOKUTEILHOE UHCNO,
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104. 3ammmmaTe B Bpe ABOMBOrO HEPABEHCTBA TIPEANOMEHNE:
8) ¢ — DONOKHUTENHHOe YUCHo, MeHbmee 10;
6) b — orpumaTensHoe uucno, Gonkinee —5;
B} ¢ — HEOTpHOATeNbHOE UHNCI0, MeHbmee 1;
r) d — HenoAOXKHTEABHOE YHCHO, bonbiuee —7.
105. Hailigprre MEOMECTBO HENBIX SHAYEHHI X, TPH KOTOPHX BEDHO
HEPABEHCTEO;
a) -4 < x < 6; B)-8 < x%-2;
6)-2€x< 2 rj-4<x<0.

108. HaiiznTe sHaYeHNA NEPEeMEHHON, NpH KOTOPHIX HE HMEET
CMEICAA BREIpasKEHHe:

o 2E-SE4l L 2ront , 55
24 x+7 A 2| [-5

2x +1, 1-—x : 1
® g D iz[+15° ) 55T

107, Ilpn Raxux SHAMCHHAX MePEMEHHOH MMeeT CMEIC] BRIPASKeHHe:

2
a) 8x + 9; B) _x—lo; ,q)lxl 3
35, Ox . x+1
6) =* ey )| |+2?

108. Heiigure 061a0TE AONYCTHEMEIX SHAYEHHH DepeMeHHON B
BHPAKCHIH:

-x + 21, 2x + x* | bl — 8x.
g) —————=; —_— o E——

2 R U BT
| | 223 8
© )|2 |+3 e) 8a2 +18°
(1o i |
LN ’fVl'leBHlﬁ NS NOBTOPEHUA

. Haiiznre sHavenne BHIPAKEENA:

a) 9,18:4,5 + 3,1-1,6; 2) [g - g] . 8,6 + 1,01

4 3 i
6) (8,16 — 7,48):0,017; r3-0,125- |5 — 7 7'5-
110. PacnonosuTe B NOPAAKE BOSPACTAHMSA \HMCHA:
0,33: 3 5, ._4.... 8

FABET U TUI &



a2 Frnasa 1. Bupaxenue H MHOXSCTBD OI0 3HANEHWH

111. Typuer mwen 2 ¥ co ckopocThio 4,5 KM/9 1 19 — €0 cropo-
cTEI0 3 xM/u. KaKkoBa cPeRHAS CKOPOCTh TYPHCTA HA BCEM YUACTKE
myTa?

112, Kaxoii no cuery sapuanToit 6yaer MegHeHa, eIl ynopago-
YOeHHBIA pAf BAHHEX COCTOHT u2 2n + 1 EapuaHT?

\
—|_|_|_|—|—|—— Vj KOHTPONbHLE BONPOCH ¥ 3anaHWA

1. IlpupeanTe NPUMEP YHCAOBOTO BLIPDAXKEHHMSA, COCTABJICHHOTO ¢
moMoIBI0 ABVX SHAKOB gelicTeuil, sHaveHne KoTOPOre pasHo 10,
2. Y7o HASLIBAIOT CPeAHMM apHdMeTHUECKHM, DASMAXOM, MOIOI
U MeguaHOR PAJA JAHHLIX?
3. CpapunTe 3HAYCHHA BHIpaxeHmit ¢ + 6 u 6a npu a =-2;
a=1,2;a=4.
4. BanummTe B BHI¢ BHPAKCHUA NPOUSBECHNE CYMMBI YHCEN X H
¥ ¥ MX PaSHOCTH.
5. Haiiaure ofnmuii BUR BHpayKeHNA AJA YICHA:
a) KpaTHOTO 7;
6) KoTopoe Opi AeseHUN HA 3 maeT B ocraTre 1.
6. Yo HASHEIBAK'T OONACTBIO JONYCTHMEIX SHAYEHWH NEPeMEeHHOM
B BRIpaXKeHHH ¢ nepeMenHoii? HaliauTe ofnacTs AOyCTAMEIX 3HAYE-

HHH B BHIpAYKEHWH %:—

i
T

\
’/ Aonomurenciuie yNpaxHeHus
K rmase 1

K naparpadgy 1
113. BanuuInTe € MOMOLLI) HEPEIACTICHHA HEMEHETOB MHOMKECTBO
HATYDANBHEX 4lceX, MeHEIMX 30, KoTopsie:
8) KPATHH 2 M KPaTHH 3; B) KpATHH 2 MJM KparTH 3
6) xpaTERr 2 M KpaTHH 5; r) XpaTHE 2 WJIH KPaTHH 5.
114. Kakme 13 MHOXKECTB
A={x|xe Z,-5<x <8},
B={x|xe Z, x> 45 x <4},
C={x|xe Z,|x| <5},
D={x|xec Z, x* < 16}
SBAAKYTCH PABHBIMAT
115. B TpexaBauHoM gpcae g — nudpa coteH, b — nudpa aecar-
KOB, ¢ — IHudpa eaunnn,. SanmmuTe ¢ MOMOIIBIO HNePeTHCNeHus 9 18-
MEHTOB MHOMECTBO TPEXSHAYHEIX YHCeN, ¥ KOTOPLIX:
a)a+b+e=§; 6) abc = 6.
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116. Haiiaute MHOeCTBO Apobeili BHAA —"—,meneN,emm:

n+l
a)n < 10;
6)b<n<1l;
B} # < 16 1 n — HeveTHOE UMCIO.

117, Ilycts P — MHOMeCTBO HATYDAJILHEX uncen, Gonmemmux 1,
HO MeHBINX 20, KoTopwie He KpaTHEI yncaaM 2 u 3, Bapaiire 210 Muo-
JHECTBO NepeMMCIeHNEeNM YIEMEHTOB.

[ ]
118. 3azaiiTe nepeuncacAleM TEMEHTOR MHOKECTBO ASCATHIHEIX
npobeit, MenLmx 1, B 3ANUCH KOTOPHIX HCOOJIL3YIOTCH JIMIE MAGDR
3 n 7, opagem:

a) oudpa 3 ncooNbsyeTes ABA pass, 4 Budpa 7 — oguE pas;
6) oudpa 3 ucnoaksyerca Tpu paza, a oudpa T — ABa pasa.

119. Ilyete B — MHOMECTEO NMPaBMNLHEY OGLIKHOBEHHEIX ApO-
deff co suamenaTenem 13. Halianre nogMuOMKecTBO MHOMECTEA B,
B KOTOPOM KAXKALIY aJIeMEeHT ABIACTCA TACTOM:

8) MeHLIHAM

1
2
2
3

B) MenpimM 0,1;
r) 6onemum 0,8,

120. M3 MEOKECTBA TPeXSHAYHLIX IHCE)T BRIAEIITE NOAMHOMKECTBO

qMCeNn:

a) kpaTHRIx 1113

6) xpaTHaIX 37 ¥ OKAMYHBAIOIHXCA LAGpoit 8;

B) KpaTHex 37 ¥ OKAHYHBAIOIIAXCA HYJNEeM;

r) oxaHYMBAKCIOAXCA nudpolt 2, opuyeM cyMMa HX nudp
papHa 17; .

A)Haqgfammnxcacnu@pu 7, mpudeM cymma Ux mudp pas-
HR £1;

€) nepbsie Ape HGPLI KOTOPHX 0GpasYIOT Uueno, KpaTHoe 23,
a ape nocrneaHue nudpr ofpasyioT YHCNO, FEIAICINCCCH
KBAIPATOM HATYDANBHOIC YHACIA,

121. ITo kaxoMy NPH3HAKY M3 MHOKECTBA ABYSHAYHBIX YHCEN Bhl-
JeNeHO ero NOGMHOMECTBO.
a) {11, 13, 17, 19, 23, 29});
6) {16, 25, 34, 43, 52, 61, 70);
B) {60, 681, 72, 83, 94});
r) {21, 42, 63, 84)7

2 Anrctpe, 7 .



Fnaesa 1. BMPANGHME M MHOXSCTEO €50 3HAUSHMIA

122, Tlo KaKOMy NPH3HAKY H3 MHOIKECTBA ApoGeil BHIICNEHO ero

MTORAMHOMECTBO:

17,55 (48_28 5.8 .8 (48_11
)2_ S [BE-E 6)5?'21“13[

26, Haliaure yucno, ODpOTHBONOMNOKHOE:
a) cymme uncen —3,76 u 2,16;

6) pasHOCTH “HMCcen 1% n-1,8;
B) NPOA3BEACHHUIO YHCEN i‘ -
r) gacTEOMY uncen 22,5 u -1%.
126. Haltaure uynacno, oOpaTHOe SHAUEHHIO BHIPAYKEHHA:
2) [2—+1,75] 16 o (i-5)w
127. Ilycte ¢ — HexoTopoe uneno. Halfipure yueno:

3 18
a) xoropoe Ha 6 Sonesme YMCAA, €Ny IPOTHBONONOMNKHOIO;
6) xoropoe B 4 pasa Goxbie Ypcnaa, eMy obparaoro.



JONonHUTENbHBIE YNPAXHEHMSA K rhase 1 as

128. Vmensiuaemoe B 3 pasa Gonplue pasHocTH. Bo ckoinmko pas
BrryMTaeMoe Gonpme pasROCTR?

129, Nannoe unecno ysenpunan B 1,5 pasa. Ha crounsxo npomen-
TOB YBENHYMJIOCH ASHHOE YHCIO?

130. Jannoe uncno ymessmmny B & pas. Ha cxonbxo mponesron
VMEHBITUAOCH AAHHOE YHCI0?

131. Bo cxonbKo pa3 YBEIHMYATCA ABYSHAYHOE YNCHO, €C/IH K HeMy
OPHITHCATH CIPABA Te 3Ke MUPPE B B TOM Jke mopaare?

132. Halinute cymMmMy Beex neseix uwmces or —105 ao 1086.
133. HalinuTe nmpousBexeRne BeeX IeJBIX gucel) ot —15 go 16.
134. Haitgrre sHAYEARE BRIPAMKEHMA:

& 1.7 + 222..3;

100 pas 100 pas
6) 555...5 + 888...8.
—— A s

100 pas 100 pas

135. HailguTe 3SHAYCHNE BRIDANKCHEA]

1 .1 . 1 1 1
56’87 78 Yt 20

1 1 1 1 1
9 ntine 3.8 Vs tE n

136, He Bamonnan srEHcIeHnlt, cPABHUTE 3HAMEHWSA BRIDAKeHHH:
a) 1,48-1,7n 1,47:1,7;
§) 3,876 -0,34 u 3,876:0,34;
B) 0,835 -(-2,3) » 0,835: (—2,3);
r) -7,118-2,37 »n -7,118; 2,37.

137. Cpegn yuammxes 7 Kracca IpoBest OOpOc: CKOJIBKO BpeMe-
HH (B 98CAX) €IHeAHCBRC (B CDEIHEM) OHE TPATAT HA BHIHOJHEHHE [0~
MamEux sananmii? Briym nomyyenn cnepyomupe aapawe; 2,5; 2,5;
3;3;3;1,5; 2; 4; 2,5; 8; 3; 3; 3,5; 2; 3,56; 1,56: 4; 4; 3; 3; 3; 1,5;
3; 38,5; 2; 2,5; 4; 2; 4; 1,5; 3,5; 2. CocTasbTe pAR JAHHHIX ONPOCA
cempraccankos, ITocTpoiiTe rabnuny wactor. Halimure pasmax, cpea-
Hee apHPMETHIECKOS, MOAY I MeIUARY PARS AaHHEIX.
138. Haiipmre cpepnee apudMeTHYeCKOR, PASMAX, MOLY M MEAMA-
HY BHIGOpDKH:
a) 77; 79; 81; 83, 77; 80;
6) —13; -11; -5; ~5; -9; -11; -9; -12; —4.
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139. PesyapTaThl MSMepeHMii 3anMcAHB B TAaGamny 9acToT, HO
OIHO M3 AAHHLIX HEHABECTHO.

BapuauTa B 10 11
YacTora 3 b

BoccTaHOBHTE NPONyILeHHOE B TAGIHIE THJIO, €C/IH M3BECTHO, YTO
cpeanee apudMeTryeckoe BubGopkn pasHo 9,4. Haligure o6pemM, MORy,
pPA3MAX M MeAWAHY 5ToH BRIGODKH.

4x-156
140. Haligirre sHAuEHME BRIPAIKEHUA ~_g P

ayx=15 ©6)x=36; s)x=-12; rjx =003,

141. Ipx xaxknx n € N BepHO BHCKASHBAHEE:
a) 19 — n — HaTypaJbHOE 9YHCHO, KpaTHOE 3;
6) 9n + 1 — umcyo, KpaTHOE 11;
B) {(n — 1}n + 3) — mpocToe YHCAO;
r+T7<1T;
D15 —-n>0;
e) n{n +1)n + 2) = 120;

T

n
n+7 - 9

x)

3 1
3) § - E(n - 4)?
142. BanuinuTe DOCHENOBATEILHOCTE YACES BHEIA:

1
a) nrTAen e Nun<8;

1
) n{n+1)» TAe ne Nan<6;

2n-1
B) m,meneNnu<7;

|
r) ﬁ,rneneNnn<4.

143. Ilo kaKOMY OPH3HAKY COCTARNEHA IOCISAOBATENLHOCTD:

1111 1 L1111
8 389 12’15 b3y Te
111 1 1 1857 9 11
ﬁ)ggﬁaﬁ m3’5’7’9’11’13’
1 1 1, 22222 2
S e B E O T Sy

HammnmTe ABa CASAYOIHX YACA Ka#I0H NOCIeAOBATeNbHOCTH.
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144. B mxose gpeBHerpeueckoro yuernoro Iludaropa Camocckoro
(VI B. o H. 3.) yuCJia TPEACTABIIAIN B BHE KAMEIIKOB, PA3JIOMKEH-
HbIX Ha necke. (UMeHHO OoT nmudaropeiinieB K puMJIAHAM II€pelia
m000Bb K cueTy TakuMm criocobom. Ha TaTMHCKOM sI3bIKE KaMeIlleK —
3To calculus, OTCIOfla ¥ HAIIM CJOBA «KAJLKYJIATOP», «KaJbKYJIs-
uysa».) Biarogaps TakoMy IpeACcTaBIEHINIO YHCEJI IIOABIIINCE «puzyp-
Hble YUCNA»: «TPEYyrojibHbIEe», «KBaJPaTHBIE», «IIATHYTOJBHBIE»
u T. . Ha pucyHke n3obpakeHbl TpeyroJsHbele uneiaa 3, 6 u 10. M306-
pasuTe CIeRyIolee TPEeyroJbHOe YKCIO ¥ HaiiiuTe, YeMy OHO PaBHO.
M300pasuTe nepeble TPH KBaJAPATHHIX uMcja. Yemy oHu paBHBI?

145. Haiigure MHOKecTBO uuces suaa abe, ecyu:
a)a—-b=25,c=2 B)a=3,b—-c=6;
0)at+b=4,¢c=T7; r) ab = 6, bc = 3.

{

146. HaiiguTe Bce ABY3HAUHbBIE UHCJA ab , 3Hasl, 4TO:
a) ab+ba = 77; 6) ab + ba = 121.

IMucparop Camocckmii (okono 570 —
okono 500 rr. go H. 3.), ocHOBaTenNb
Hay4yHO-GUNOCcOodCKON LIKONbI, B KOTO-
pon ob6azartenbHbiMU BblNn 3aHATUA
reomeTtpuein, apupmMeTnKoin, aCTpoHO-
MUEN U MY3bIKOW.




38 Fnasa 1. BUpaxoHHe ¥ MHOXECTBO Oro IHaYeHni

147, Haiipure ofnacTs AONYCTHMBIX SHAYCHNH mepemMenHo# B
BEIPAMCEHHI:

t+1, -1, 2t + 7, 312 -7
8)_t_1! 5) _4—t’ B) 2 1 I') ]tl"'f.

148. HapecTHo, ¥T0 @ — oTpHnaTensuoe wcyo, Kaxwe uncna Ap-
JNAIOTCA NOACHHTENRHEME: 2a; a — 1; a3; —%?

149, HasecTHO, YTO p — HeueTHoe uncio. Kaxue uncia SBaawTcH
getasMn: p + 1; p + 2; p?; 2p; pf + p?

150. CocTaBnTe BHIpaMKEeHKe A BRHMHUCIAEHHA CYMMEI ﬁ

1 1
5.3Vt un + 1)’ MCOOIBSYA TPENICTARIEHNE KAXIOre M3 C1a-

raeMHIX B BHAIE PASHOCTH ABYX Apobeii.

151. IlepuneTp npaMoyronsHUKA paBeH 12 ¢M, a oHA B3 €r0 CTO-
poH paBHA @ cM, Kakopa mnomans NpAMOYTOALEHEA?

152. CyMma TpeX DocneAOBATENHEEIX HEYETHBIX YHCEJ PABHA M.
Yeny paBns CYMMA TPeX NOCASACBATENBHBIX HMMCEN, CACAVIONIUX 38
RAapGONEIINM M3 TPEX AAHHEX, €C)H 3TH ducna:

a) Heyerame; 6) ueTHmIe?

153. Mz roponos A n B, paccrosiane MexRay KOTophiMu 230 KM,
OIHOBPEMEHHO EABCTPEYY ADYT ADYTY BHeXamu Aea apromobnna, Cro-
POCTh OBHOIC H3 HHX U, KN/4, CKOPOCTE APYTOro — v, KM/4. Hepes
CKOJBKO YACOB OHH BCTPETATCA?

154. ArTobyc M ABTOMOOHIL ABIKYTCH B ONHOM HANDPABICHHH.
Antolyc snepenn apToMobuna Ha 30 kM. Cropocts apTofyca v, KM/4,
a apTomobuns — v, KM/4, npuyeM v, < v, lepes Kakoe BpeM# ABTO-
MODHEAEL ZOTOHMT SBTOSYC?

155. Anpbom crouxn ¢ p., a nabop npeTawx Kapauaamei b p. Iocne
DOBBIIIIEHHA IIeH CTOMMOCTEL aasfoMa Bospocna Ha 5%, & nBeTHnx
rapanpamnteit — Ha 3%. B kakyio cymMmy ofoiizeTca MOKYNKA ABYX
anuBoMOR B OfHOr0 HAGOPA MEETHRIX KAPAHAAIICH ITOC/E IIOBBITICHHA
men?

156. Bank emerofHo BHIMAAYKBAET BRIAALIMKAN 1% OT Baoken-
noit cymmer. Karasa cymma Gyger y BRnafunKs, MOJOKUBIIETO B 6aHK
1000 p.:

a) yepes rog; 0) gepes ana roga?
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CTENEHE C HATYPAJIbHbBIM

§ 3. /\ NOKASATENEM

6. \’/ OnpepeneHMe CTONEHH

C HATYpanbHbLIM NOKAIATENeM

Tlpouspenernme 7- 7- 7 - 7- 7 sanucuBaior Kopoye: 75, Buipsonenue
BHAa T° HASHMBAKIT NATOH CTENEHBIO YHCHA 7 (YATAIOT: +CeMb B OA-
70l crenenns). B sanmcn 7° yneno 7, KoTopoe 03HAUAST DOBTOPAIO-
e MHOYMKHTENb, HASKMEBAIOT OCHOBAKUEM cmeneny, a amcno &, no-
KA3hIBAIONIee, CKONEKO DA3 5TOT MHOMHTENL NOBTOPASTCH, HASHIBAIOT
noxa3gmenem cmenehli.

Yuuoman 7° na T

*P=7-7-7-7--@7-7-N=7-7-7-7-7-7-7T-7T=T2

TlokasaTens CTENCHA YBEIHIANCA Ha 3.
VuuomHM Teneps 7° ua 7:
»-T=-79-797-D-7=7-7-7-7-7T-7="T8.

B sTOM chayyae noxasarenns creueHn yesexmgwics Ha 1. ITosTomy
ECTECTBEHHO CUMTATH, 470 T = 7', Boofme cumTalor, 4To nepeoii cTe-
NEHEI0 YMCIA ABAAETCH caMo uncno. Hanpumep, 18t = 18, 104! = 104.

OnpepaeaeHHN e CTenensio THCHA @ ¢ HATYPAALHEIM NOKA3A-
TeneM i, GonmpmnM 1, HAZHIBANOT BHIPAKeHNHEe a*, PABHOS NPOH3BENE-
HHI0 B MEOXHTeNell, Kaxani M3 KOTOpPHIX PABeH a.

Crenensio THCaa @ ¢ noKasarTeneM 1 HASHIBAIOT BEIDAXKEENe a',
paBHOe 4.

Ilo onpegeneHmo

a"=qg-g-...-a, raenc N.
" phd
B BoipameEny G UMMCAO G HRSHBAIOT OCHOBAHUEM CMienelu, a
HCAO 1 — NROKASAMEREM CMMenent.

nowasamesy
cmeneny
ocrosanue

3anuck ¢" YNTASTCA TAK: «d B CTEIeHHM N» MUIM «/i-A CTENEHb
HHUCA a».
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Jina sropoit i rpeTveil creneHedl YNCAa HCIONBAYIOT COELUANBHE
HA3BAHHA: BTOPYIO CTENeHb YHCJA HASKIBAIOT K6GOPAmMOoM, & TPETHIO
CTENEHL — KYOoM.

HaxoxaeHne n-ii cTelleHH INCAA & HASKBAKT 6036€0eHUEM 6 n-10
cenens,

IIpumep 1. BozpeieM THCAC —3 B YeTBEPTYIO H NIATYIO CTENICHH:

8y =(-3)- (-3)- (-3) - (-3) = 81;
(-8)° = (-3) - (-8) - (-3) - (-8) - (-8) = —243.

H3 crolicTe yMEOMEHNSA CAEAYET, YTO:

npu soseedeniu HYAR 6 AOOYI0 CMENENb NORYLGEMCR HYAb;

npu e036edeHUY NOAONUIMEALHOZO YUCRG & AIDOYID cmeneky no-
RYRALIMER NORONCUMEALHOE YUCRO;

npu 6036ePenuU OMPUHAMERLHOZO YUCAG 8 CMENEHY € YEMHbM Nto-
KG3ameneM NORYNGemMes NORONUMERbHOE YUCRD, G npu 8036edenuu
OMPULGMERLHOZO HUCAQ 8 CTNENERb ¢ ReNeMHUWM NOKAIAMEReM — om-
PULAMERbHOE YUCRO.

NMpumep 2. BoapeneM uncio 6,1 B ceqpMylo cTenens, BOCHOAL-
SOBABIINCE KANLKYJIATOPOM.

Jina 37Tor0 HANO BHNONAHHUTE YMHOMKEHHE!

6,1-6,1-6,1-6,1-6,1"-6,1-86,1.

KaaeKynaTop NO3BOJAET BHIOJHATL BO3BEACHUE B CTENEHE IIPo-
IIe, He MOBTOPAS OCHOBAHNE CTEIICHE M 3HAK YMAOKeHMA. lna Toro
yroOE BOSBECTH YHUCHO 6,1 B CEABPMYIO CTEII€HLb, ZOCTATOUHO BBECTH
umcno 6,1, naxxats knasumy [X] B mwecTs pas naxars kaaEwmy [=).
TMonyuum, uro 6,17 = 314274,28.

TIpH BLIYMC/ieEAM SHATCHUI YACAOBEIX BHPAXEHUN, He COflepsxa-
nmx cxobKE, IPHHEAT CIeEYIOINH NOPAROK Aeltcreuii: cHAYANA BRI~
NOJHAKT BOIBEACHUE B CTENIEHDb, SATEM YMHOXKeHUE U NefieHHe, Janee
CJIOMKCHME M BHIUMTAHHAE.

IMIpumep 3. HajigeM 3HAYEHME BHIPAsKEHUA

-82+ 64 : (-2)5,
INocnepoBaTenEHO BAXOOHM:
1) 6% - 36; 3) 64:(-32) = -2;

2) (-2 = -382; 4) —36 + (-2) = 88,
NIpumep 4. Hafinem MAO¥eCTBO 3HaYeHWH BHpa)keHus
5 (-1y"'+2, rnene N.
Ecan n — HeuerHOe IACAC, TO (—1)*! = 1; Torma
5-1y"+2=5-1+42=17.
Ecym n — yeTHoe uHeno, 10 (1) = —1; rorga
B-(-1y"+2=5(-1)+2=-5+2=-3,

MuoecTEO sHavERNH JaHHOrO BripaxkeHus: {—8; 7).
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B paccMoTpeHHOM NpuMepe GELIO YRASEHO, vT0 n € N. Ycaopamca
B AaibHeilllleM TAKOe YKAIAHNE OMYCKATL M CYMTATE, Y70 EC/IH HORa-
SATENDb CTENeHH COAEPKHT IEPEMEHHYIO, TO SHAYGHHSMN 10 mepe-
MEeRHOH ABAAIOTCA HATYPAILHEIE THCIA.

167. IlpepcTaprTe NPON3BEeHNE B BHAE CTEOEHM:

a)5-5-5-5; r} (9y) - (9y) - (%) - (%) - (9y);
1 1 1

6) (_E][—E][-E} 1) (2a — 3b) - (20 — 3b);

B) 8:-83-...-3; e) (¢)-(—0)-...-(~c).
10Gpas P

158. YraxuTe OCHOBAHME M NOKA3ATENDb CTEIEHH M IIPEACTABLTE
CTeIleHb B BHAE MPOUIBEACHNA!

a) 2014 B) (30)%; a) (e + 2b)%;
6) (-0,1)% r) (-b%% e) (x - 3y - 1)~
159. BrinosiEATE BO3BEICHUE B CTENEHDL!
a) 3% B} 2,7% g (-0,2)% x) (1)

6) (—2)% r) [“-;-]: e) [2%); a) (1),

160. BozpeanTe B CTEOEHL ¢ NOMOIOBIO KANBKYJAATOpA (OTRET
okpyraute ao 0,01)
a) 7,56% 6)41,3% B) 4,22% 1) 8,024,
181. PacnonouTe B NOPAAKE BOSPACTAHHNA YHCJIA:
22, 2, 2=, 2%, 2222,
162. BuypcanTe 3HAYEHNES BRPAYKEHI:
a) 0,5 - 3% r) 1,5 - (-6)%
§) —1,2 - 4% nN 1,009 + (—0,2)4;
B) 0,03 - 2% e) -2,007 + (~-0,1)%.
163. BeamonamTe peiicTenA;
a) 0,75 - (-1)" + (-1)™; B} —0,2% — 3,002 - (-1)%

6) 8,1 - [-—%] -1,05; 1) (-o,t:‘.--;-]z +2-(-0,1)".

164, BruHC/IUTe ¢ DOMOMIEI KANBKYNATODA (OTBET OKPYTAHNTE
Ao 0,01):
a) 1,4° - 7,3; B) 47,3 : 62;
6) 3,11® - 18,7; ) 8,27° — 60,083.
165. Kaxol madpoit oKaHUMBACTCH 3RAYEHNEe BEIDAXKEHMA:
a) 3814 B) T5% — 214 a) 272 + 31° + 754
6) 1546%; r) 61°+ 30%; e) 562 — 442 + 9817
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166. Kaxodt mudpoil oRAHYHBACTCA:

a) éynma rydos uncen 381 u 516;

6) pasHOCTE NATRIX cTemeHell uncen 1715 g 671;

B) uersepraa creneHb cyMMbl uncen 18 004 n 17 687;
) ceArMas cTemeHs pasHocTH uncen 12 778 » 10 5137

167. Cpaeunre ¢ HyNneM 3HAYEHHE BHIPAKCHHA:

a) (-0,3)'* - (-5)";
6) —2°- (-3)%;
B) (~4)°- 6%

r) (-0,8)° + (-0,3);
m =7+ (4%
e) (-1,2)"~ (-3)".

168. CpapHuTe 3HAYCHHA BRIDamemait:

a) 7,1% g 7,1

o[«

B) -8,4% u -8,4%;

(7] ()

169. HaligiTe sHAYEHNE BLIPAYKEHHS!

170. BriuucnuTe sEadeHRe

a)—a*+ 2a® - 1 upua=-8; 0; 2;

6) 20+ ¥ - 0,5bpu b = ~1; 0; 4;

B) —x* + 0,122 — x opn x = —1; 0; 5;
Nnosy-02r+04dopry = -2; 0; 1.

HUS:
a)0,3-2"—-0,5-2"1 - 15,6 npu n = 5;
008-3"—-(0,2-3p'-2-3*opunn = 3;

B) 0,7+ 2" + (0,5 - 2>° — 0,4 - 2! py n = 2,

171. CocTaBrTe hopMyay ANA BHIYHACACHNA ILTOMAAH TOBEPXHO-
et S Kyba, pebpo xoroporo paeHo a. Ilomssysack a1oit dopMynoil,
HaiiauTe S, ecIM a pABHO:

6) 1,5 mm.
T 172. Bpyc cocTapjieR 3 OATH
OIMHAKOELIX KYBOB, pe6po KAMAOro

a) 6 cm;

.

3 KOTOPHIX PABHO & CM. 3anummTe
dopmMynnl pna Berymcneana o¥nema
V (eM®) H Enoma M NOBEPXHOCTH
$ (cm?) Gpyca. IlozpsyAch 5THMH
doprynanu, Hadtanre V u S, ecnn:
a)a=4; 0)a=12.

173. OcHoBaEHeM HPAMOYTOIb-

PRI PP

HOTO nNapajuexennnena (puc. 5)
CHIYXHUT KBAZPAT, CTOPDOHA KOTO-
o poro pasHs & ¢M. BricoTa napanne-

» nermmniefa papHA b e (b > a). Or

oTOT0 NapayiieIennHIena oTpe3ain
Ky0, pefpo KOTOPOro PABHO @ CM.
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Cocrapbre hopMyny ana serauciaenus obneMa V (ev®) ocrasmetics
uacTe, Haiinure V, ecmr g = 2, b = 4,6.

174, Haiipgure sHAYUCHHE BRIPAKEHH!
a) —a* - V¥ apn a = 0,1, b = -0,5;
6) —(a + by mpu a = 0,7, b = -0,9;
B -2~ +(@a—-5upma=6,t~-2;
{a+bfP+(-af ~bupua="17>0=-9;
- +txy-~pPopux=4,y=-3;
e)4dx*+yF-(x+ypPupnx =2, y = -6,

175. HaiinnTe 3HAUEeHME BHIPAYEHAA:
a) (-1)" 2 + (1) + (1) + (1", rhe n > 2;
6) 1) - (1) - D™ G- (C1) - (C1), e
n>1.
176. JlaHu BLIpAKeEHSA!
-1,6), 84" (-8, (-5y*: (-1,8)%, (-8)y*L,
Brifeprre Te B3 HHX, KOTOPEIe NPH JAI060M 1 MPHHMMAIOT IIONO-
JKHTENEHBIE SHAYCHHA.
77. Halinute MHOMKECTEO 3HAYEHNIT BHIPAIKEHWA!
a) (-1)% B) 2-(-1)% m) -1y + 1%
6) 0% r) §-(-1); e) (-1)* + (-1y*.
178. Uz paHMEIX BHpRyKeHHE BHOepHUTe Te, KOTOPEIe IPH MI00OM
SHAYECHHH NIEPEMEHRHON @ TPHHHUMAIOT TOMOMKETENLHEIS IHAYCHAA!
a?, at+1, 3 + 64, {a + 6)%, a'+ 8, a® + ad.
179. Ha paHBMX BRPAMCHANR BEIGEDHTE T€, KOTOPBIE IIPH JI0G0M
SHAYEHNHM TEPEeMEHHOH b IPHHAMAKT OTPHIIATENEREE SHAYECHNA:
-, bE, -5 ~(b+1)F, -B-3F, -2»-1,

180. IlpeacrassTe:
2a) B EHAE CTeNeHn ¢ OCHOBAHEHeM —2 amchaa 16; —32; 256;
6 1 1.1 1
B BHRe CTENCHU C OCHOBAHHEM 5 TMCIA oo o ot or
B) B EMBe cTeneHH ¢ ocHoBaHmeM —0,1 yrcaa 0,01; —0,001;
0,0001.
181. HaliauTe NOKA3ATENE P, BHAA, YTO:
a) {(-0,3y = —0,027; B) (—0,2) = (,0016;

1Y _ .7 1Y _ 29
6 —— = —" — T= A e
) 13) =19 0 [ 27] 15
182, INpy KAKOM FHAYCHHH TEPeMEHHOl 1 BePHO PABERCTBO!
2n
a) 4" = 64; B) [%] = 0,125;

o oy =125 1 g]’“ - 33
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183. HalignTe OCHOBAHKE CTEIeHH @, 3HAA, YTO:
a) a®* = —32; B) a® = 1,21; oy a® = 64;
6) a® = 343; r) a* = 0,0081; e) a® = -T729,

184, Bnaa, yro 9 = 6561, HalinmTe:
a) (-9 ©6)-9% B9 1) (-9).

T .\
UL L / YnpaxHesus AnA NOsTopexns
186. 3ajaitTe ¢ NOMOWBIC MEPEUHUCIIEHIA SAE€MEHTOB MHOYKECTBO
NPCCTHX ABYSHAYHEIX YHCE)l, ORAHIMBAIOIMIXCA nudpoit 7.
186. CpaBHITE 3HAYEHHA BRIPARCHMIA:
a)56-42166-3,2; 6)27-(02)m 2,7:(-0,2).
187. MapecTHO, 4UTO IPH HEKOTOPHX SHAYEHHAX b B ¢ 3HAYCHHE
BeIpa:keHus b — ¢ pagso 1,5. YeMy DABHO IIDH TeX ke 3HAYCHMAX b
H ¢ 3HAYECHHEe BRIPAYKEHNA:

1
ayce—-b 6 @®-cf; 1) bic; r)m?
188. Brruucamre:

a) 0,16 - % - (0,45 - 0,87); 6)1 - (5,16 + 4,12)-%.

7. @ Yunoxenve u aenexue creneHei

[IpepcraemM npouasefende creneneit a® 1 a® B BUe cTeneHu:

a*-a*=(a*a-a-a-a)-(@-a)=a-a-a'a-a-a-a=ada.

MK DOJAYYRNE CTENEHE ¢ TEM JKe OCHOBAHWEM U NOKASATE/eM,
PABHEIM CYMMe HDoKasaTenel mMuoxxkmpreneii. Ilogmeyernoe cBoiterso
BHIIOJIHAETCA NN NpONsBefeHus MobLIX ABYX cTeneHell ¢ oAmHaKo-
BLIMH OCHOBAHHAMH.

Ecnu a ~~ npoussonvioe wieno, m u n — nioboie Ramypanvibie
Qucaa, mo

arq* = an+n.
HoxameM 370.
W3 onpepenenia cTeneHH A CBORCTE YMHOMEHMA CHEAYET, ITO

a"-a" =(aa...a)-(aa...a)=aa...a =a"",r.0.8% -a" = g™",
[, S S —
mpaa npas merpas

JlokasanHoe CBOMCTBO HASHIBAETCH OCHOGHYIN CE0LCMEOM cmenenu.
OHO pPacIPOCTPABAETCA Ha NPOH3BefeHHe TPeX U GoNiee crenereii, 310
HETPYAHO NOKAZATH ¢ NOMONILIO TAKHX e PACCYKIeHwd.
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Hl3 OCHOBHOTO CROCTBA CTENCHH CHIEAYET MPABILIOS

* YMobbi NEPEMHONUMD CENEHL ¢ OTUHAKOEHMU CCHOSAHUA MU,
RaD0 OCHOBGHILE OCTLGEUTNG MEM e, & ROKEILMENY CIENEREN CN0-
mums.

IIpeacTasuM TeIep: B BHE CTENIOHN YACTHOE cTeneHe a® u a?, rae
a # 0. Tax rax a® « a® = g%, 170 N0 oNpefeNeHAI0 YACTHOTO a°: a® = g5,

MpbI HONYYMIHM CTENEHB ¢ TEM K€ OCHOBAHMEM M NOKABATENeM,
PABHEIM PESHOCTH IOKA3aTeNel AenmmMore ¥ aermurens. Taroe ceoii-
CTBO BHIIOJHACTCA UIA YACTHOTO JOOOKIX CTeHeHed ¢ OHIHAKOBEIMH
OCHOBAHMAMH, HE PABHLIMH HYJAIO, ¥ KOTOPEX HOKRA3ATENE JeTAMOTO
Sonulre NMOKA3ATEAA AC/AHUTENA.

Ecau & — npoussonbvioe YUCAO, He DAGHOE RYAI0, MU L —
R106Bie HAMYPARLRbLE RUCRE, NPULEM M > L, ThO

a™: gt = g™en,
HorameMm aro.
VYMHEOXUM 2™~ " HA G°, MCHIOABLAYSA OCHOBHOE CBOMCTEO CTeNeHI:
gt - ght= a(m—n)ﬂn - At gy gt

SHAYNT, 110 ONPEeNeHMIO TACTHOrO, 4™ a"=a" ", raea+0, m>n.

W3 poxasaHHOrO CBOMHCTRA CNEAYET MPABAIIO:

* YMobu eWNoARuMd denerue cmeneneli c odURAROEBIMI GCRO-
BARUAMU, HEDG OCHOGARUE OCIMASUMY MeM Me, 4 U3 NOKAIAmenn
denumozo aviecmp NOKG3GMend GeAumens.

Mzl pacCMATPHBANHE CTENEHH ¢ HATYDAJIBHBMY HOKASATENAMM.
Beeaem Teneph NOHATHE CTENIEHH ¢ HYJIEBHIM NOKASATEIEM.

Ecmu 0ul ceoitcTBO AeneHnA a® HA @° PACIPOCTPAHANOCE HA TOT
CIIyuRii, KOTAA M = 1, T0 MEl HOJIYYIIN OB, YTO

a*:gn =g " =gl roe az0.
C npyroii cropossr, eciu a0, 10
a®;ag® =1,
Iloaromy cumTalor, vro a° = 1, rne ¢ # 0.

Onpeaenenne. CreneHnio wueaa 4, rae 4 #0, ¢ HyreBRIM
NOKA3ATEeACM HASHIBASTCHA BRIpaxenne g’ pasmoe 1,

Hanpumep, 5° = 1, (-6,3)° = 1.

Bupancenue O° He umeem crucaa.

JoxasaHHEe CBOMCTEA CTEeNH DACTIDOCTPAHAIOTCA H HA CTeIeHE
€ HYJICBHIM NIOKA3ATENEM, T. €. 4™ @" = g™*"na™:a" = a™ ", ecJm
a#0, m u n -~ nenple HeOTPHIATENLHEIC YHCIA, OPITYEM AJA NoCAe -
Hero csoiterea m 2 n.

189. IlpeacTaBeTe B BHAE CTCNCHH:
a) a® - a%; B) (—a)* * (-a); VA TR T
6) ¥° - y; ) (3x)" - (3x)% e) x° - x% - x%,
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190. IIpeacTasbre NpoOUsBEACHHE B BAAE CTENCHH:
a) a"a®; B} XX"; o) xxix";
6) b’ r) Pyt ¢) a’a*a"*t.
191, IlpeacTanbTe, €CAM BOSMOIKHO, BRHPANKEHRE B BHAC CTEIICHH:
a-*-(y% Ba-bP-@b-ap
6) b - (-b)"; ) (x - 2y - (v — 2x)%
192, Bupaskenne a® npeficTABLTE TPEMA PASAHYTHLIMY cnocobaMu
B BHA¢ IIDONSBEJIeHUs JBYX cTeneHell ¢ oCHOBaHHEM &.
193. CpaBuMTe 2HAYCHHA BRIpAXKeHHH:
a) (-1,5)° - (-1,5) u (-1,5)° - (-1,5)'%
6) (~0,75)™ - 0,75 m (-0,75)" - (—0,75)°.
194. SamenHTe p CTENeHLI0 ¢ OCHOBARWEM ¢ TAK, ITOOH IOMY'ieH"
HOe PABEHCTBO OLLO BepHO HPH MI000M SHAYEHHU 4:
a) pa’ = a% B) ap = a'%;
6) a®p = g¥; r) pa = o™
195. IpescrassTe B BANE CTElleHH ¢ OCHOBAHMEM 2 BLIPAYKECHME:

a) 28. 213 B) 21 32; ) 2"“'914;

6) 4- 25; r) 64-8; ) 8-2"*L
196. IIpeacTaBETe B BHIAE CTENEHH BRIpAMeHHE:

a) T8 - 343; B) 729 - 27; n) 8~ - 81;

6) 216 - (-6)% r) 625 - (-25)% e) 216 - 6™,
197. IlpeacTaBETe YACTHOE B BHJE CTeINCHM:

a) a'®: a5 B) &' : a3 pa:a,taen> T

6) a®: a% r) a¥*: q'; e)a*:am, Toe0<m<9.
198, IIpy KAKHX BHAYEHEAX IEPEMEHHOH BepHO PABEHCTRO:

a) 27 - 2% = 64; B) 5 =1;

. O =81 8 - Fn
6) 3*- 9 = 81; r) = 1?
199. HailiguTe sHAYEHNe BHIDANKSOHHAL
a) 10* : 10™; r) 1,24 : (-1,2)%
6) 41 : 41'3; ) (-0,7 : 0,7'%

B) —1,857 : 1,35% e) 8,64 : 8,6%.
200. BepHo ¥ HEPABRHCTBO:
a) 17,1° : 17,1° > 17,1% B) (-1,6)® : 1,6° < 1,6%

6) 0,2 : 0,2° > 0,24 ) (-0,3)" : (-0,3)" < 0,097
201. BrrupcanTe sHaMeRne apobna;
3.3 6! 7°.7°, 5'1.125

0 g

a) i O @Texs B v
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202. HaliauTe sHAYEHHEe BRIPANCCHHA:
a) 5x° npu x = 16; B) Sa’ - a®* npu g = 2;
6) ~3x° npu x = -2; r) 4a® — 2a" npu a = -3.
203. CpaBHHTe 3HAYCHHSA BEIPAKEHMIL:
a) 1,45 u 1,4% B) 2,75 n 2,75%
6) 0,6* u 0,6°% r) (-1,6) u (—1,6)".

g .\
NN Y YnpaxHenus pJis NIOBTOpeHNs
204. 3aaaiiTe ¢ TOMODILEO NEPEMUCIEHNA WEMEHTOB MEOMKLCTEO X,

ecnm
X={x|{xeZ, 4< x< 4}

205. Halinpre spadeHne BRIPAIKEHIIAL
a)-x*+ 3xympu x = -5, y=0;
6) (x+ 4y mpu x = -4, y = 4,5.
208. HapecTHO, MTO SHAYEHUE BEIPAYKEHHA -g- pasuo 1,5. Haiizmrre
SHAYEHHE BHIPAKEHHA NPK TeX JKe SHAYCHANX NePeMEHHEIX 8 B I

26-8s, . tl-¢s
) 2y 6)( 25]+ 23 = v
207. Coc-ranwe BLIDAXKCHNE IO YCAOBHIO 3AJAYH:
a) Kynuan 1 kr 800 r Tosapa mo uere a p. 3a kusorpamM. Kaxosa
CTOMMOCTb IOKYIIKH?
6) TYPHOETH IIUTH €O CKOPOCTHEO 75 M/MuH. CROABKO KUJIOMETPOB
OHH NPOIILAH 38 @& Y7
B) Myxa neTut co cxopocThbio 200 M/MuH, a JACTOYKA — CO CKO-
pocTeio 60 xm/u. KTO H3 HMX OpoNeTHT 34 @ MEH G0JIklIee PACCTOH-
nue? Ha cxomero oxo 6onpmre?

L o]
=I=|{| ./Kourponwuemnpocuuaamum

1. ChopmynupyiiTe onpefencHie CTeOeHH ¢ HATYDAJLHBIM IIOKA-
garemem. Hafigure sgadenne Bupaskesmn 34, Kax B BrpakernHd 34
HAKIBAETCH: 9Hcko 3; uncno 47

2. KaxuM qacaoM (HyJ1eM, MONOMKHTEIEHEIM M OTPANATeEHEIM)
ABJAETCH SHAYEHNME BRIPAXKEHN ", rae n € N, ecou: a) ¢ pAEHO HYJIO;
6) @ — DONOXKHUTENBHCE YMCH0; B) @ — OTPHUATEALHOC YRCIO B 1t —
YeTHOEe THCJO; T) @ — OFPHIATENLHOE YHCHO B 11 — HEYETHOe YICcyo?

3. B RaKkoM NOpSAKe B CAYUYAE OTCYTCTBHA CKODOK BHINOJNHA-
oTesa felicTBHA NPH BRYHCASGHUN 3HAYMEHHA YHCAOBOTO BEIpAXKE-
HHA, COAEPIKAINEro cTenenu?

BriuucAnTe sHaueHNe BHpaxkenua =5 - (=2)° - (=Y,
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4. ChopMyaupyiiTe H JOKa)KHTe OCHOBHOE CBOIMCTBO CTENeHH.
IlpencTaBrre B BUAE CTeneHH IponzeeaeHue x7 - x2,

B. ChopMympyiite NPAaBH)IO feNeHUA CTeneHe ¢ OAHHAKOBEIMH
ocropasnamy. Hakizure sHavenne uacTHoro 27; 25,

6. ChopMmysmpyirre onpefieneine CTENEHN ¢ HyNeBLIM TOKABATeTEM.

OAHOMNEH
§ 4. A W ErO CTAHQAPTHbIA BUA,

8. Opnounen.
YMHONEHUE OAHOMNEHOR

Brpasenng 15¢°h, 8xy * 2y, —8¢" npeacrannawoT coboil mponape-
JEHHA THCEN, NepeMeBEHHX ¥ MX cTenenel. Taxne BRIpAKEHHA HASHI-
BAKOT odHOWAeHaMU. YURCAA, epeMEeHBERE H HX CTEleHH TAKXe
cunTRIOTCH ogHOouNneHamn. Hanpumep, puipamenns —11, a, a® —
ONHOYNIEHH.

Oanounen 5a2b - 2ab® MOEHO YNIPOCTHTE, €CIIH BOCIIONBIOBATLCST
cpoficTRAMH YMHOMEHHNS H MPABKAOM YMHOKeRus cTeneHell ¢ ogrHa-
KOBBIMI OCHOBaHHAMH. TOIA DOy IM:

50%h - 2abP = 5-2a% - g - b - I* = 10a®.

M1 npepcTaBrm AaHHEIE OQHOWICH B BHAES TPON3BeeHNUA YNCH0-
BOTO MHOMKHTEJIA, 3AIHCAHHOTO HA MEPBOM MECTe, M cTencHeil pasauu-
HBIX nepeMeHHEIX. Takoli BHA ogHOWIEHA HASKLIBAIOT CMAGHOGPMHBIM
eudonm. Hucna, nepeMeHHEE, X CTEIIEHN TAKMKE CYMTAITCH ONHOLIe-
HAMH CTAHASPTHOTO BHAA.

JIioGolt opHOWIeH MOMRHO NpeofpasoBaTh TAK, YTOOH NMOJIYIHICH
OAHOYLNIEH CTAHAAPTHONO BHAA. EC/IA OAHOYIEH SAIMCARE B CTAHIADT-
HOM BHAE, TO YACAOBOH MHOMUTENL HASEIBAKT Kosfiuyuenmom on-
nounena, Hanpumep, B ogaoanene —10a%d* rooddunuent pasen —10.
Ecnu xosdkprnmenTt ogaowieHa paseH 1 mm -1, To ero oOEINHO He
mmyr. Hanpumep, sMecto 1a®*h oumyT a®h, sMecto —1x%y® mumyr
~x%y0.

IIpu YMHOKEHUN CAHOYNEHOB CHOBA NOJYIAeTCH ONHOWISH, KOTO-
phiii OGRIYHO BANACKIBAKT B CTAHAAPTHOM BHAE, HCIIOAL3YA ANA
9TOTO CBOMCTRA YMHOMKEHHA U NPABUNIO YMHOIKEHHA cTeneHeil ¢ opu-
HAKOBLIMHA OCHOBAHHAMH.

NI pumep. YMuoxem ogrowren 12q%)* ma ognowren —2a®h.
JinA STOTO COCTABMM IIPON3BeReHNe OAHOWIEHOB H NpeolpasyeM
€r¢ E OHOWIEH CTAHZAPTHOTO BHAA:
12a%* - (—2a%b) = 12 - (-2) - (a® - a®) - (b* - D) = —244a%°,
BreeseM Teneps NORSTHE CTECHN OQHOWIEHA.
Cmenenbio ofnourena CTAHARPTHONO BHAAR HASLIBAKOT CYMMY IIO-
rasarenelt creneneii BXonmux B Hero nepeMeHHNX, Ecan ognounen
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npencrapnaeT coboil 9Heno, oTIYHOe OT HYJIA, TO €I CTeIeHs CIM-
TAeTCA PABHOH HYIIO.

Hanpumep, creners ogaowiens 12x%72 passa 5, crenens ogaoane-
Ha —Gab passa 2. Bripaxkenwe 2,37 gpiserca offHOWICHOM HYAeBOH
CTEITEHM.

Yncno HyJAb — 2TO ONHOYJIEH, CTENEHL KOTOPOTC HE OIPEACICHA.

208. Ha gaHHbIX BHpakeHuit srifepHTe OxBOWNCHE;

a) 5a®h; 1) 2(a + b); =) (a — b
6) —2aab; ) b; 8) 8,6xx™;
B) «(mn??®; €) —y; u) 7,5.

209. Haiiapre 3EAYeHAE OJHOLICHA!

1
a)leynpnxu?,y=§; n)—-%xnpzx=2100;
6) 10a® apu a = 1,5; r) % npu x = -1, y = -0,5.

210. Hadianre sEauYeHEe OFHOWICHA!
a) 0,08a'b, eccma=1,a+b=23;
6) —4,5xy5, ecom x = 12, xy = 12;
Byabct,ecrma=~-7,b=5,a+b+c=8.

211, Haiyawre ¢ DOMOIIE0 KAJBKYJIATODA 3BAYEHHE OfIHOWLIEHA:
a) 0,7x% , ecm x = 1,29, y = 4,14;
6) —3a%*, ecma=1,9, b=1,8.

212. ITpeacTaBETE ONHOWICH B CTAHZAPTHOM BHZC ¥ YEAEHTE €0
roofprarmenT:

1
a) 12x%x 3x% r ?xsy - (—4,9xy);
6) 0,8a% - 0,2a%; B) —3a% - (-—9b7);
1

B) —168% - [_Eb]; e) =3xyxy®.
2138. IIpeACTARETE B CTAHAADPTHOM BHAE OAHOWJIEH:

a) —3aabb(—4a™); B} 0,01xy - B01ay™;

6) —0,8xy"xy™; r) —a®baa® - (—0,1)a®.
214. BrnosEMTE YMHAOXEHAEe OTHOYICHOB!

a) %x"y‘ # —0,3xy; B) 32¢°b" u —0,2a"b%:

6) ~0.2a%c* u ~0,4a%™% 1) Tléxy” H —240x™Yy.
215, ITepeMHEOMETe OXHOLITCHEL:
a) 12x*y n —-;—x“y"; B) Bxy, —~x u —xy®;

6) a*b* u —:;- ab; r) 8a%, —a®¥* u a%h'.
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216. YnpocTiTe BRIpAKOHHE:

a) 3p® - (-2p); r) —mn * 3m*nS;
6) ab(-2ab); ) —2be - (-0,03bc®);
B) 0,7 - -il;x; ¢) 9a% - (~b) - (—0,3ab).

217. IoafepuTe NoKA3ATENDb M TAK, YTO0L AAHHOE PABEHCTBO
6m1710 BepHO Npn MoboM ZHAMEHMH NepeMeRHoH a:

a) 0,3a" - 6a = 1,8¢"; B) 1,2a™2 - g® = 1,2q%%;
6) 2,6a* - 2a™ = 5,2a%; r) 2,6a™ - 3a° = 7 Bqg',
218. 3amMenuTe P ofHOUNEHOM TAK, 9TO0H DOMYyUeHHOR PABEHCTEO
G110 BEPHO NPH BCeX ZHAYEHMAX NEepeMeHHbIX:
a) P - (-8a%h) = -12a%;

6) -x%y - P = gx‘y’;

B) (-0,8a') - P = 0,94 - 2b%;
lew-p=-3,p.1

r) 7% P Mx’ 5xy‘.

219, Ilpescrasere opHounen 15x%y° B BuZie NPOM3BEAEHHA ABYX
MHOMCHTENEH, ONE U3 KOTOPRIX PABEH:
a) 3x% 6) -5xy; B) 15x%; r) —8xyt.
220. IlpeacTaBbTe, €CJIA BOSMOIKHO, AAHHEIN OfHOWIEH B BHAE
NpOU3BEficHHA ABYX MHOYKHUTENEH, OOHHM H3 KOTODHX Apnaerca 3ab:
a) 6a’b; B) —~240%05; n) 2ap';
6) 21a%%; r) 9b% e) —ab.

221. linpuaa 3eMeNLEOTO YUACTKS NMPAMOYroabHO GOopMEL pas-
Ha @ M, a gnuHa B 3,5 pasa Sonemre. Halignre nnomages y4acTKA.

222. Innea akBapHyMa, NMEIIEro GopMy DPAMOYIONLHONO na-

paxnenennunesns, s 1,2 pasa Gonpiile MUPNHLL, & BHICOTA PABHA % AH-
HBl. YpOBeHEL BOZEI, HAOJHAIOWEH areapuym, coctapiaser 80% ero
Bhicothl. HaliznTe of'beM BOABI, eC/IM IIMPHEA AKEADHYMA DABHA @ CM.,
223. OnpegenuTe cTeNneHh ONHOWICHA!
a) ba’h®; B) a*blic; ) 3x"y; w) O
6) —xy; ) (-0,1)’c’y; e) —x"y"; 3) (-3)%.
224. CocTarbTe ABa KaKHX-THO0 ogHOUNEHA NATOH cTemeHw ¢
ABYMA NepeMeHHEIMHE a 1 b.
220, VrasxmaTe 3HAYCHME M, TPU KOTOPOM!:

a) ogHouneH 6a"b* ARNAETCA OAHOMJICHOM CeAbMOH CTEIIEHH;
6) opuowneH ~ab*c® ABNACTCA OOHOWICHOM ACCHTON CTENEHH,
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2286. Haligmre 3HaNEeHHe BRPAKEHAA?
3P+ 8+ 3+ (-8 +(-3P+(-8)°+ 3+ 3+ 3%+ 3+ 35,

227. 3apaiiTe ¢ NOMOIILY) MEPCIHCIEHHA SEMEHTOB MHOM(ECTEO
HaTYPaNEHEIX genuTeneii uncna 30. Brjeaure Ha HEro NOAMHOMKECTBO
TPOCTHIX UHCeNA, ABRAIIUXCH genurenaamu 30.

228. CocTaBbTe BRIDAYKEHME IO YCHAOBUIO 38/A4YH!

a) Typucrsl 29 20 MAH exaan Ha aBTOSYCE €O CKOPOCTBHIO & KM/,
A saTeM eme 30 MHH WAH DEUTKOM €O CKOPOCTEIO b xM/u. Kaxosa
IIuHA MApEIPYTa?

6) Kymum 2 KrI' KaIycThl 0O eHe ¢ P, 3a Kunorpamm ¥ 400 © ayka
no neHe b p. 3a xuaorpamm. Kaxopa croumocTs noxynkn?

\’/_Bosaenaune OfHOMAMEHA B CTENEeHDb

PaccMOTDHM CHAYANA IPABRIA BO3BEJICHHA B CTeNEHb IIPOHUsBee-
HHA M CTCIEeHH.

IIpecGpasyemM 9eTBEPTYIO CTENEHD NPON3BeAeHAN ab:
(ab)* = (ab)}ab)ab)lab) = (aaaa)(bbbb) = a'‘d!, 1. e. (ab)* = a'h'.
YeTpepTas CTENCH: NPONSBEIEHNS PABHA NPOM3BEACHUIO YeTBED-
THIX CTelleHel MHOKHTENeH.
AHANOTHYIHEIM CBOHCTBOM o0naaaeT Mobaf HATYPAJILHAA CTENEHDL

MPOM3BeJIeHAA ABYX MHOKHTeNel.
Ecau a u b — npouasonvinie wucna u B — moboe namypans-

HO® YUeNo, MO
{ab)* = a"b".
HoxaxeM 9TC, BOCIIONE0BABOECH ONPEAcsICHHEM CTeOeHN 1 CBOit-
CTBAMU YMHOMEHHAA:

(ab)’ = (ab){(ab)...(ab) = (aa...a)(bb...b) = a"", 7.e. (ab) = a"b".
Nt e —————
Apaa B npea

HoxsastHoe cBORCTRO DACOPOGCTPAHAETCA HA NPOHIBEACHME TPEX

u Gosee muomuTeneii. Hanpumep,
{abc)y" = a"b e, (abedy: = a™berd®,

Orciopa cneayeT OpaBuaAo:

* urnobbl 6036ECMU 6 CMENEND NPOUISedERUE, HRYIRO G036ECMIL 8
amy cmenend KaICOBIE MHONCUMERD U PEIYRBMAIMBL NEPEMIONCUMD.

PaccMOTpUM Tenepb, KAK MOXKHQ BOZBECTHM CTENEHb B CTENEHD.
IIpeodpasyem, HanpuMep, Bupaxerne (a5

(@) = a®- ab- a- a® = ab*S+5+0 = g0 7. o, (a) = abt.



52 Fnava 2. OaHOuYNGHL

AHanoruduHoe CBOMCTBO BLINOXHAETCA ANA HPOMSBOMBHEIX CTeme-
Hell ¢ HATYPARLHBIMH IIOKABATEIAMHA.
Ecau a — npouseonvioe wucho, m u n — Aobvie HAMYpansy-
Hble CUcra, mo
(am)n = ges
JoxaxeM 5TO, BOCTIONBS0BAEIINCE OCHOBHEIM CBOMCTBOM CTENEHR
¥ onpefleleHNeM NPOASESACHAS HATYPANLHEIX YNCE:

n y o y
(am) -amam...qa" = am+m+...+a| - g™,
—
npaa
CregoBaTentHo,
(a™y = a™.

H3 poxa3zaHEOIO CBOMCTBA cleAyeT IPABHJIO:

* 41o6bi GO3BECTNU CTMENEHY @ CIMENERD, HY XNO OCHOGAHILE OCINA-
6UmMb MeM ke, G ROKAIAMENY CIMENEHEL NEPEMHONCULMY.

AHANOrHYHO TOMY, KaK GEiI0 AOKRA3AHO CBOMCTBO CTENeHH Mpo-

']
2 =
H3IBEACHHAA, MOMHO AOKAIATH cBO#iCTBO CTENEHH ADOGH: [3] -

» CneporatennHo, [:] = ::, rae b = 0.

aﬂ

b

=22, 8 _
b b "B

|

A pso

H3 2roro ceolicTBa cneAyeT MPABHUAC:

* wmobv. eozeecmit ¢ cmenens dpobv, HYNNKO 8036ECTNU 6 IMY
CMENCHD YUCAUMERE U SROMEHAMENs, REPEOE SLIPANCERUE IANUCAMD
6 NUCUMERD, & 6MOPOE — & IHAMEHAMERD,

IIpapnna BOBBEAEHNA B CTENCHD MPOHUBE/ICHUA 1 CTeNeHN HeRoMNb-
BYIOTCA NPH BOSBEAECHHH OZHOYNEHOB B CTENEHD.

IIpumep 1. BoaseneM oguouned —3a%) B mecTy0 CTENEHE:

(—8a%p?)t = (-8)8 - (@®) - (D®)° = T20a'°p'2,

IIpamep 2, BosseneM opuouneH —x‘yz B TpeTHIo CTENEHD:
(—xyP2) = ()% - (2 - () - 2® = —x"B020.
BaMeTHM, 4TO cBOMCTBA cTeneHell, BHpaeHEane hopMynaMu

(ab)® = a"b" u (a™)* = 4™, pacTIPOCTPAHSAIOTCA U HA CTONCHU ¢ HyJe-
BRIM NOKasaTeNeM (ecH OCHOBAHUA CTemleHell OINNYHE OT HYJIT).

229, BoseeanTe B CTeNeH:L TPON3BEAeHME:
aer @y A(Fe)i oo

6) (-3x)% r) (2a)°; €) (—%xy] H 3) (—0,3bcdy.
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230. BumonunTe BO3BEAEHHE B CTEHEHb:
a) (cd)’; r) (-3ab); ®) (-0,3xyc)y;
6) (-xy2)% n) (0,2ab); 3) (0,3mnp)".

B) (6a)%5  ©) [-%xy] ;

8) (~8abc) - [—%bc] - (12ab)%;

0 (1) - 490y - (-2
B) (-0,1bc)* - (0,2ac)® - (—10abc)*;
1 ¥ 7 ¥ 5
r) [l?axy] - [—gay] - (—2ax).
232, Kax M3MEeHATCH NMOBePXHOCTE H oFben Kyba, ecm ero pe6po
YBeNUYMTh B 2 paas; B 3 pasa; B n pas?

233. Ha noxpacky mapa satpaTunn 47 r xpackm. XeaTuT am
100 r xpacks, YTOOE NOKPACHTE LIAP, PAAMYC KOTODOIO B IOJTOPE
pasa Goapie? (Ilnomans nosepxEOCT S mMAPA BHYHCAAETCH IO
¢dopmyne S = 4nR%, rae R — pagmyc mapa.)

234. Haliaure saauenns BHPAKEHHA:

a) 0,2¢. 56; 5) 1,252. 80%; 2 5%

4
235. Haiiarre 3HAYEHHE BRIPAXEHHS:
a) a’'d’; 6) Ba'd; ) 0,01a°0°* — 3, ecim ab = 3.
2368. BHnoNMHATE BO3BEZIeHNE B CTEICHb:

a) (a°% B) (%)% R) (@ x) (a®)*;
6) (Y5 r) (%)% e) (a')y; a) (a?)®.

23%. IlpepcTapsTe, €CNM BOSMOXHO, BHPAIEHAE B BHAE CTeIeHH
€ OCHOBAHHEM 2:

a) (4%% 6) (4% =) (-8)* - 64.
238, IIpencraseTe, €CIM BO3MOIKHO, BEIDAYKEHHE B BHIE CTENEHU
€ OCHORaHHEeM —3:
a) 9% ©6) 275 =B) 81% 1) 729

6) 0,25%-4% 1) ( §]”- ( 1%]”; e) 0,259 - 4,
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239. IIpeacTapbTe, €CIHM BOSMOYKHO, BRIpAXKeHHe B BHE CTENCHHA
¢ OCHOBAHUEM

a) ¥ 6 - B () ) -y

240. 3aMeHNTE 3HAK * CTENEHBK YHCHA P TAK, TTO0H DOTYIHIOCH
PABEHCTBO, BepHOE IpH JOOHX 3HATCHAAX Pt

a) (*)° = p™; B) (*° p'p*= p*%;
6) (M - p* = p'% r)p-pt- (*)° =p*.
241. 3nan, 90 a' = m, HAKAHTE:
a)a® g%  6) (@ (—a®; =) 3(—a)? - (-a®).

242. ITpepcTaspTe CTONEHL B BHAEC JACTHOTO!

o w(E] e(=]

6) (%T; 1) (-%]n: e) [—%")‘.
243. Hpenc'ranm'e BHIDAYKEHHAE B BBJAE CTENeHH:

M
) 6 - B g D

244, Haligpre 3HAYCHNE BLHIPAMCHAN;
8 —7,56' 4 -11
280 o (56) g ()

m"'

& T 15,12" (5.5)
245. HsBecTHO, 910 -‘-;- = —2. YeMy pABHO 3HAYCHNE BRIPAKCHIA:
g' e ¥ _ﬁ. a - bﬂ
a)b‘v 6) 255, B) a® l") a’-!-b”?

246. BouMcInTe aHAYCHHE BLIDAKCHHA:

L7°- 1,7, )(32’)‘ -4° 8.7

AT -1ep ° A Tge
) 1? g 258 215
o em  o(E)E o
247, Hpnmmusnﬂmemmx, rae x € N, BHIIOAHAETCA PABEHCTBO:
- . 3:-!-] . 9x _ a.
a) 3 2,25; B) = 3;

6) 28’-"16_64; P)S 25 -‘581?
4 128*
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248, IToassyace Tabnaneil KBaZPATOB ABYZHAYHBIX “HCEN, Hal-
AHTe SHATCHWE BHIPASKeHA:
a) 9% B) 8% H) 6 + b4 x) 6 T4

6) T r) 3% e) 84 — 3% 3) —9 - 48,
249. VnpocTiTe BHIpaXkeHHe:
2) (@%a; B) a® : (a%)% 5 (@)’

6) (x9® : x; n gy @ e) (a%)* : (a*).
260. Bepao nu npy 000M SHAYEHHH X PABEHCTBO:

a) (—x%)® -+ («%)* = (X (—x?)Px;
6) (-x%)® - (—af) = (~x%)x?%;
B) (—x*) - (2% = (—x%)(—x°)*?

251. VraxnuTe Bee OAPH HATYPAILHEIX SHAYCHUE NePEMEHHEIX
H 71, IPHM KOTOPBIX BEPHO DABEHCTBO;

a) a* = (2% 6) a*=(3°F; B)a" = (29

252, BospeanTe OfHOWICH B CTENCHE]
2) (1,2a%); 6) (—ab*c™%; =) (-1L,1x%)%; 1) (—0,3a%y™).

253. Ilpeacrasere EHIPAMECHAS B BAAE KBANPATA ONHOWICHAS

9 162%  6) Lo m) 001y 1) Lalaie
254, IlpeacTaBrTe BERPajKeHAe B BEAE KyOe OfHOYICHA!

a) 8x%  6) ~125¢°d%  B) —%x'y“; r) 0,2164¢%".
265, IlpeacrasbTe Bmpaxceuua:

a) 0,01x%y% 255 1 a“‘c‘B B BHje KBRApPaTa ONHOYJICHA;

0) 0,001a%°; -m®n®; ﬁ P’¢® B BEpe ryla ogHouneHa.

256. SamenuTe NOKAIATENR M M 7t YHCHAMH TAK, YTOOH! ITOXYYH-
JIOCH PABEHCTEO, BEPHOE NPH ECEX SHAYEHHNX NEpPeMEHHBIX a U b:
8) (a"bY° = (@b
6) (aZ")° = (a"b%)t,
257. VipocTTe BRIpaMeHMe:
a) 12a3- (3a°)%; r) ~12a%*. (—5ab?)P;

O TV B @) g o
B) —0,09¢%(10c%)%; €) (-ﬁa”bs)z (—3a®b).
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258. ITpeobpasyiite BuIpaXsKeHHEe B OJHOWIEH CTAHZAPTHOTO BHJA
¥ ONpefeINTe CTENeHD 2TOT0 OAHOYNCHA!
a) (—ab)' - (2ab)’; &) (-abc)®- (0,1c%Y;
6) (—xy)* - (0,1x°%); €) (0,1m®n) - (-10mn??;

1 2 2 3
2 [-§a=b*] (-8abFs ) (E mn] - (-8m)%

r) (0,2abc® - (ab's 3 [%x*y]z (TP
2569, ¥YnopocTure BHIpasKeHUe:

a) —(ab)’a’h; ) —(0,1x°y) - (10x%%)%;

6) (—ab)(—ab?)’; e) (-0,2m®n)? - (4m®n)%;

B) () - (-2°); x) (-8pg’)® - [il’” q] ;
r) (—a®)* - (—9ab*)%; 2) «(—mn?E - (—-m*n?).

EEEEN \

NN ’anpa)meHua ANA ROBTOPOHMA

260, Hafianre o6nacTh RONYCTUMEIX SHAYEHHI NepeMeHEoH B BHI-
PRSI

a-4 27 Sa 24
a) """""8 H 6) ﬂ-'l-__lﬁ, B) _03_4: l") Ia|_5

261, OnpesienTe CTENEHE ONHOYMNICHAS
a) —3a®h% 6) —a"bc; B) 1,2a"b"c®",

262. CpapHMTE 3HAYCHHA BHPAKCHHR:

a) (-3a¥)™ n (3a')™; 8) (—12a%* n (12a%".

263. Ha mokpacky Bcex rpaseft xyba morpeGoBanochk 54 r xpac-
KH. CROJIBKO KpacKH notpelyerca, yrolhl MOKPACHTE Boe TpaHM Kyba,
pebpo KoToporo prpoe Conbine?

264. YTo6nl 3aI0NMHATE COCYA, MMeloluil dopmy Ky6a, norpebo-

ganock 230 r muaxocTn. CRONMBKO RUAKOCTH BMELIAEST COCYN, HMel0-
wmit opmy Kyba, pebpo KoTOpOre easoe Gonsme?

10. \‘/ ToxpecTea

PaccMorpim papeHeTsa g2 - a® = g7 - a® ma'? : o=~ g? - 47,

Ilepeoe paBeHCTEO BepHO Npw AKGLIX SHAYCHUSX epemenHokl 4, a
BTOpOE — npn JOOEIX SHAYEHMMAX &, KpoMe Hyada. OfaacTeio Aony-
CTHMEIX 3HAYEHWI nepemMenHol ¢ NepBOre PABCHCTBA ABJNAETCH MHO-
KecTBO Beex ynces. O6nACTHI0 HOMYCTHMBIX 3HAYCHHH NPABOK YaCTH
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ETOPOIO PABCHCTER TAKAE SRIACTCA MHOKECTBO BCEX YRCeN, & JACBoH —
MEOKECTBO BCEX YHCEJ, KpoMe HyJd.

O ResRAOM A2 HTUX PABEHCTB MOMKHO CKABATE, YTO OHO BePHO IPH
nolBx AOOYCTAMEIX 3HAYEHRIX NepPEMEHHHX d. TakHe pABeECTBa
HASBIBAIOT TOMNCCTBAMH,

Onpenenenue. TokIecTEOM HASHIBACTCH PABEHCTBO, BEPHOO
npE Jo0HX JONyCTAMBIX SHAYCHMAX IMePeMeHHBIX.

BepHne guenoRkie pPABCHCTBA TAKIKE CHHTAIOT TOMKACCTEAMMA,

C npanMepaMH TONIECTB BBl YiKe BCTpeUYaAich. Tax, TOXACCTRAME
HABRJIAIOTCE PABEHCTRA, BEIPAKATOLIHe CROMCTES AeHCTEHIL HaJl “IHCIEAMH!
at+b=b+a, a+®+cy=(@+bhH+e,
ab = ba, al(bc) = (ab)e, a(®+ c)=ab+ac,
at0=a, a-0=0, a-1=a, a-{-1)=—a.

Brupaxenma, COOTBeTCTBEHHBIC 3HAYCHES KOTOPLIX PABHLI IPH
mOOEIX MOMYCTHMBIX SHAYCHHAX NePeMOHHLIX, EASLIBANITCA TOMEe-
CTBEHAC PABHLIMHA.

Hanpusep, TOXIECTBEHHO PABHBIME SBJSIOTCST BRIDASKCHENSA

(@** u a®, ab - (—o®b) u -a®h?, Cal xs n x'°,

BaMeHy OAHOTC BHIPAIKEHNA APYIHM, 'roomecmnno PABHEIM eMy,
HASEIBAIOT MOoNcOecmaeeHHWM npeolpasosanuem. C TOXACCTBOHHEIMHA
npeoGpasoBaHHAMHE BEl BCTPEZANNCE, HAUPEMED, IPH YMEOKCHEN Of-
HOYWIEHOB, BOZBENEHHUE OAHOUICHOE B CTEICHD,

265. dApnaeTca M TOMIAECTEOM PABEHCTBO!
a)a+5=5+a; B) 3a + 3b ™ 9ab;

6) a(—b) = —ab; rYa—b=p—a?
268. Uz panHIX paBeHeTs spibepHETe 7€, KOTOPEIS SBAAITCH TOMK-
AeCTBAMHE!
12gb = 3a(—4b), x%®-x = x'S, xxt = a2,

b—8=8-0, —4¥ =4 - a)y’, (—u)P-a=(—-a).
267. CocTaBeTe Kaxoe-ma(O TOEIAECTED, COASPIRAILNEe:

a) OfEY NePeMEHHYIO;

6) nBe mepeMeHHEIE;

B) TPH TDepeMeRHakle,
268. 3amenpre GyxkBy m TAKEM YHCHOM, ITOOH DOXYyYeHHOE

PaseHCTEO GLLNO TOXAeCTBOM:

8) x% () m 2% B) ()Y = 2y

6) (a¥y"a® = a¥; r) (a®b)t- b = g%b'e,
269, HApagroTcda AN TOMIECTBEHAO DABHEIME BRIDAKCHMAS

a) 2a + 18 m 138 + 2q; B) (%) - (—y) 1 —xy;

6) 8x — 11 m 11 — 3x; o) (x — P u(y — x)?
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270, ¥VrameTe, 6CIM BOZMONCHO, SHAYCHAE 72, OIPH KOTOPOM TOMXK-

JACCTBEHHO PABHE] BRIPASKeHIS!
a) x*- x" 1 x*% B8) (6*)2: a* n a¥%
6) x*: 2% u x'%; r) (a°) - a u a.

271. V3 paHHEIX BHpayReHHH BHIGEpHTE Te, KOTOPEE TOMAECTBEH-
HO PABHH OZHOWIEHY a'fhs:

(-ab¥ - at, [é“b) 324,  (ab)f - (-a'",
[% ‘b]s- 8",  (-ab)® - (~a%bY.

272. KaxHe M3 JAHALIX BHPAKEeHNH TOXACTECHHO PABHEI OOHO-
aneny 2x%y:
1
V8% (Cay) - (-20), --;.x’- (-6y),

-xy-(-2xy), -10x- [“%Jv ~12x* . ';'y?

\
L ./lepaxmeumnnanoa'ropeuua

278. Vyeunk noxasan ApysbaM apHpMeTHYecknil doxrye. «3any-
MAHTe ABYSHATHOE YHCNO0; NIPHOABbTE K HEMY 2TO YKe UHCH0, HO 3a0M-
caHHOE B OODATHOM IIOPAZKE; MOJYUEHHEI! PeayILTAT PA3fesiTe Ha
cyMMy UHGp 38TYMAHHONO YHCHa. ¥ Bac monyuwiock 11s, Kax yge-
HHAK Y3HAJ peayabTar?

274. s nyBxToB A U B, paccTogHEme MeKAY KOTODBIMH DaBHO
8 KM, BHIEXAJIH ONHOBPEMEHHO HABCTPEdY APYT APYTY OBA ABTOMO-
6uns. CropocTs omuore m3 amx paspa 60 xM/q, a aApyroro — 80 kM/u.
Karoe paccroname SymeT MesKZy aBTOMOOMIIAMH Yepes 2 uaca, ecim
M3BEeCTHO, ITO:

a) BCTpeYA elle He NPOM3OIILIa;
6) BcTpeua y¥e IMPOMBOIIAA M ABTOMODILIN HPOMOIIKHIN
ABMReHUe?

275. Haligure sHAYCHNE BEIPRUKEHHS 2 — ————— [IpH:

a)a=1; 6)a=2; B)a=3,
He Brryuacnaa, oTBeThTe HA BOOpoc: deMy GyZeT PABHO sRAYCHNE
2T0r0 ERIpakesrns opy ¢ = 42 IIpopephTe BANTY THIOTE3Y DHOACTAHOBKOMH,
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276. HueloTca ABA pasEEX ¢nnaBa cepebpa: mepswii, Maccoii
25 Kr, cogeprxuT 84% cepelpa, sTopoil, maccoll 12,5 kr, cogepkaT

72% cepebpa. Kaxoit npolesT cepefpa MOAYUMTCH, €CJAH CILIABHUTH ¥TH
aBa cnaapa?

|||||| \
./I(omponwuenonpocuuaanam

1. Y10 HAZMBAeTCH CTeIEHLI0 OHOYNEHA CTAHAAPTHONO BUIAT
IIpuBepuTe NpUMEp OFHOWICHA CTAHNAPTHOIO EMAA H YKAXKHTE €ro
CTETEHb.

2. Kaxse cBolicTBA RCNIONB3YIOTCE MPH YMHOXKEHHH OQHOYWICHOB?
Vuuombre ogHowneH 2x% Ha onmowineH —3xp°.

8. Chopuymapyirre NpaBHAO BOSBEASHHNA NPOU3EEAHIA B CTeNEHb.
BosseguTe BHIpaskenne 2ab B NATYO CTeNeHS,

4. CoopmynupyifTe OPABAIO BOSECACHAS CTCICHE B CTeNIeHb. Bo3-
PeiMTE BRIPAYKEHHE d° B YETBEPTYIO CTCICHE.

5. ChopmynupyiiTe NpaBN0 BO3BeAeHHA YACTHOIO B CTEUEHb.

¥
6. ChopmynupyiiTe onpeaeneHne Toxaectea., [IpiBeauTe NIpHMeEp.
7. Kakye BRIpaIHeRMA HASEBAIOTCH TOXKACCTEEHHO PABHHIMET TTpn-
BefiHTe NPHMED BHPAIKEeHNA, TOMASCTECHHO PABHONC BRIPAYKEeHMIO ab.

|||| || AN
./Aononumanuueynpamnenm

K mage 2

K naparpagy 3
277. Bepuo nu paBeHCTEO:
a) 3%+ 4%+ 52 = 6%
6) 1*+ 6*+82=93
By (1+2+38+4)y =1%+2%+ 8%+ 45
r) 3+10° +18%=19%7

278. Haipure:
a) auAueHMe BHpaxeHns 1% — 26 + 3%
§) CyMMY KBAJIDATOB NEPBHIX CEMW MPOCTHIX YHCET;
E) cyMMY HepBHIX 36 HATYPAJIEHBLIX \IMCeN.

4
IlpeacTaBLTe B BUAe TACTHOIO CTENEHE (—ﬁ-) .

279. Haligute Bce nesnnle auavuenus b, Ipyu KOTOPBIX:
a)l < P < 20; 6) 40 < ¥ < 70.
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280, CocTaebTe TAOANLY 3HAYCHMIA:

) creneneii wncaa 2 ¢ moxasareneM i ot 1 zo 10 exmounTeasHO;
6) crenereit umcna 3 ¢ noxasaTeneM 1 or 1 Ao 10 BRMOYHTENIHHO.

281. BumnupTe nepesie MeCTh I0CEROBATEIEHNX JHAYCHHH Bhi-
pukenna 1,6 (-2 mpu n =1, 2, 3, ... .

282. Hajinpre MBOMXECTBO 3HAMEHHTT BLIPAMKEAMAS

W+

a)12-(-1) + 6-(-1)*; ©6) 12

283. I1yTs, npoiigeRusiii Te;10M Npi cBOOOAHOM NAAEHNH, BhHITHC-
nserca no GopMyae ¢ = 4,9¢%, rae ¢ — BpemMa nafieHNA (B CeRYHAAX),
8 — mpolifernntit oyTh (B Metpax). Haiigure s, ecnm & = 1,5; 2; 3,5.

284. O6peM mapa BeITHCAAETCH N0 Qopmyie V = i;-:rR‘,r.neR-—

paguyc mapa, % = 3,14. BriumennTe ¢ DOMOMBIO KAALKYJIATOPA 3HA-
uenne V, ecnu paguyc mapa pasen 6,5 cm; 12,6 em (o1BeT OKpYIITATE
RO COTHIX).

2835. Kaxoii npdpoii OKAEYHEAETCA YeTBEDPTAA CTENEHE YNCHIA 4,
eCIH:
aya=T1; 6) a = 105; B) a = 49; rya = 94?7

2868. CpaBuwpTe:
a) -5% u (-5)% B) 2342 p (-23)2;
6) —T#*1 g (7)1, 1) —15* u (~15)~

287. 3pan, uro a > 0 u b < 0, cpaBHUTE ¢ HYyNeM 3HAYEHVE BEI-
PRIKEHUA?
a)(a—-b% 6@ -a)f; »)-6a"d0™ 1)ar - b,
288. HaiianTe 3HAYeRAAe CYMMEL
D+ 18R+ L+ D% (1),

289. IlpeacTaBbTe, €CAM 3TO BOSMOMKHO, B BUAE CTENEHH € OCHO-
BAHUEM —X BBRIpaKeHHe:
a) —x*; B) x7; n) —x% w) itz
6) x5 r) X% e) —x% 3) x*l,

290. IlogMeTrTe KaKoe-n1AG0 NpaBAIO, N0 KOTOPOMY COCTARNCHA
TNOCEeNOBATENIBHOCTE, H HAITHLIONUTE TPH CHOAVIOIMX &€ YWICHA:
a) 1’ 4’ 9, e ; I‘) 3, 9' 27’ (21} ;
6 2, 5, 10, ... ; A -2, 4, -8, ...;
B) 3, 12, 27, ... ; e-1,1,-1, ...
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291. lokaxnTe, uTo NpH J0GoM n € N KpaTHo 9 3HayeHHe BH-

-

a) 10~ - 1; B) 1000 + 17;
6) 10" + &; r) 100" - 1.

292, Nokaxure, 90 npu JoboM n € N aHAYeHNe AAHHOTO BRDA-
SHEHHS SRIACTCH OB IHCHOM:

10"+ 7199 10" + 817, 10"+ 305 10"+ 428
9 g BTy T 6
203. Cpasuute a® u a°, ecnu:
a) a = -3,T; 6)a =~ 0; B) a = (,5; rja= 1.0

a) 6)

294. YnpoeTuTe BHpaANKEHTEe:
a) (-a)**- o*- (-a); B) a(-a)'- a”;
6) —a‘a’(-a)5; r) —a*- a®- (—a)*.

295. Ilpeacrasere 37 BceMM BOSMOSKHEIMM CIIOCOGAME B BHLE PO~
K3BEJCHEA JBYX CTenmeHe# yacaa 3.

296. IlpepcTaRETE B BRAE HPOUSBEACHAA JEYVX MEORETENRI, OfH
H3 KOTOPMX pabBeH x%, BRIparseHne;

a) x1%; 6) —x%; B) x°+8; r) a3+,

297. Haiigure x, ecnn:
a) 6%- x = 6% B) x-26.29 = 2I7,
0) x- 4% = 47; r) 31-3%.x = 38,
298. BaMeHNTE £ CTENEHEK) ¢ OCHOBAHHEM & TAK, YTOGHI NoNyueH-
HOe pABEHCTBO GBI7I0 BEPHO NPHA BCEX 3HAYCHUAX Q!
a) c-a® = a'l; B) c(a®a®) = a'™;
6) eV -c = a'%; 1) {aa'é)c = a®.
209. HailanTe aHavueHNe BHIPAYKEANA:
go.t, 58 5™ | 2.2
Agrge O Bpigt D

300. 3man, uro 2" = 1024, saligpre sHAYCHHE BRIDASKEHHNA:
a) 2u+l; 6) 2»-1; B) 2n + 2; I‘) 2n—8.

301. ¥upocTHTe BHPAKCHAS:

st 6 ~1y2x*
)Gy Ve
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302. BeuucnuTe:
a) (1,7 - 3,4)°-6,12 - 3. 2%

0 4
6) [1%+2-3-1§] -2%-12-(%].
303. Haiiaure sHAYEHHE BRIPAXEHHA:
a)-a®-a®npua=-T;
)b +8mpu b= %;
B)~¢b+ PP opunae=02,ga + b=5;
N -4a*-Popu a = -1,5,a + b=6,5,

304. Pacniono:uTe B NOPANKES BOSPACTARHAS
(_397)59 ("'3’7)‘ » (_397)']’ (_3’7)5'

K maparpady 4

305. OopefenuTte cTeneHL ORHOWICHAS
a) —baib'e; B) 0,5%a"b%; ) 128;
6) —1labc; r} =1,72a*b"¢c; e) 252,

306. B smpaxenmn 4,57a™D" saMeRRTE NOKA3ATENIH M H I HATY-
PANBHBEIME YHCAAMH TAK, YTO0H NOJYIKRICA OAHOWNEH 1OecToii cre-
IE€HH. YKAKHTE BCE BOSMOIKHEIE cIoco0bl.

307. IlpecOpasyiiTe B oHOWNIEH CTAHASPTEOINC EMAA IPOHABEACHHE
OIHOLICHOB:

a) -2%;:'&, 1,33° u -10a"™b";

6) I%x“y*z, -5,lxyz u -0,lxtyz;

B) =12,5p%c?, -8pc m 0,2p°%*;
r) —6,2a%b'c®, -0,3abc u -Sab'ct.

308. INpeacTarkTe KaxuM-THO0 cnocoboM ofHOuNEH 45x°)® B BUze;
8) TPOH3EEIeHUA ABYX ONHOYJNEHOE ¢ MePeMEHHEIMY X H ¥}
6) IPOMIBEICHUA TPEX OJHOUNECHOR ¢ IEPEMEHHBIME X U If;
B) NPOM3BENEeHUA ABYX ONHOWIEHOB, ONWH M3 KOTODHIX He
CONIEPINT X, A APYTOi He CONEDIKNT ¥/,

300. IlpeacTaBkTe BHIpAIKEHNE B BHAE a° MU —a™:
a) (@*); 6) (-a®% B) (-a®); 1) (o).
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310. IlpencrasnTe 2'¢ BceMN BOZMOMCHEIME CIIOCOGAMA B BHAE CTE-
IIeHH ¢ NIOKA3aTeNeM, OTHHYHEIM oT 1.

811, 3uas, uro b* = 6561, HaitguTe:
a)-b%  6)(-b); B 1) (-b)E;  m) -bh

312. Kaxoil nudpoit MoyKeT OKAHYNBATHCH:

2) XBAAPAT HATYPAJLHOIC YHCIA}
§) ueTBEpPTAA CTENEHE HATYPAJIBHOIO YACHA;
B) BOCEMA#A CTENEHEL HATYPAILHOIO YMCNa?

313. Kawroif nudpoii 0KAHUMBASTCH EPOHIBECHAE:
a) 31* - 755 B) 15° - 95; n) 61 - 312

6) 612 - 34 r) 3% - §18; e) 98 - 1557
314. BumonuuTe BO3BEHEHHE B CTEIICHR:

a) (a")%; B) (%% n) (8"

6) (-a®*; r} (=) e) (b9

315. IlpeacTaBrTe:
a) 4 p pue cTENCHH ¢ OCHOBAHVEM 2;
6) 2% p puge CTENCHH ¢ OCHOBAHHEM 8;
B) 81! B Buze CTENEHU ¢ OCHOBAHUEM 9;
r) 5% g BUAe crenenn ¢ ocHopanuem 125,

316. Cpapumure:
a) 9¢ n 275 B) 25 u 125%

S udy 1) [—;-]‘n [%]‘.

317. Brpaxxenns 219, 45 gy 162 npeacrankTe:
A) B BHAE CTENEHeH ¢ OAUHAKOBBIMH OCHOBAHHSAMH;
6) B BHAE cTenenci ¢ OfMHAKOBEIMY NOKASATE/AMI.

318. Cpasuure:
a) 5% y 15  6) 8% u 72%,
819, IlpeofpasyliTe BHpaKeHAE B OfHOYIEH CTAHEAPTHOTO BHAA
H VRAIKHTE CTeleHb ONHOWICHAS
a) _192ab° (_0’5a8b6); I‘) —O,ny’ * (5xye)s H

O 07ty (-gatf W - LT

) —Zbe*-(-0,86bc); &) -=pg* (037"
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320. Ynpocrure BHpasxeHHe:

a) (8ab)*- (—5a%); B) <pg")- (—2pqY;

6) (~4xY)- (~xy); e) [-%xy’] @)
2

B) —(8xy)* [%x‘y’] ; x) (—mndF- (-m*n);

1) 0,6ac%- (~a%c;  9) ‘[%ac’] (1207,

321. ¥npocTHTe BLHIpasKeHRE

a) 3x"y - (-2x%)%; R) (~5x~y*)p - dx'y;
6) —xy(xy)™; e) —(3ab*y*- (a")";
B) —-a™c™ . (—4a'c); ) (—ac*™) - (—ab)’;
t ]
) L0, 79 3) @5ax’y- [%a-x"] :

322. 3 pasHHBIX BHpakeHnii BulepaTe T€, KOTOPEIE TOMKASCTROH-
HO PABHEI OfHOWIeHY 32a%h':
(—2ab)*- 2a*d°, (2ab)®- (ab®y,
(—ab)®- (-32ab), —(~2aH%)®- a®b®.

323. YuuTens NpeAnoxuI YHAIITHMCH CAeRVIoilee SAJAHNE; 3AIH-
muTe N0boe TPEX3HAYHOS UMCAO; YMHOMKLETE €10 CHAYaaa HA T, no-
ToM Ha 13, nocie yero — na 11. B nonyuyeHHOM YmHCHe 3AYEPKHUTE
nocjaegHue TPH UMD, H Bl CHOBA NOKYUHTE 33AYMAHHOE BAMH YHC-
no. B yem coctouT pasragka $oxyca?
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11. \/ Muorounes. Buoluncnemme
SHAYOHMA MHOrowneHos

Bripasxcenne 5a2b — 8ab — 4a®+ 7 npeacrapnger coboii cyMmy
oarownenor 5a2b, -8ab, ~4a® u 7, Takue BHPAMKEHHA HASEIBAIOT
MHOTOUJIEHAMH.

OnpeneneHue MEOFOWICHOM HASLIBACTCH CYMMA OIHO-
YIeHOB.

OpxnodneHEsi, 03 KOTOPHIX COCTABJCH MHOrOWIEH, HASLIBAIOT
YaeHaMil MHOTOWYJICHA.

Hanpumep, wieHaMM MHorouseHa x%y — 4x2 + 9 amasiorca
opHOwieBH x3y, —4xZ n 9.

Meorounes, cocToaiuil B3 ABYX YICHOB, HASBIBRETCHA Jopine-
HOM, 8 MHOTOWIEH, COCTOSLUMIl M3 TPeX WIEHOB, — MPEeXLACHOM.
OnHouNeH CYATAIOT MHOTOYJEHOM, COCTOAIMM M3 Of(HOTO 4jeHA.

MuorouneHn MHOTAA HASKIRAIOT RORUKOMAMI, 8 ABYWLICHB —
Ounomamit (OT rpeYeCKHX CJIOB <IIONH? -— «MHOTO®, «BHOMOCs —
«4IeH, YACThs M JATHHCKOIO «0H» — «IBA, ABAIRARIY).

BHast 3HAYEHHS NEPEMEHHBIX, BXONAMMY B MHOTOWIEH, MOMHO
BLIUMCIUTE 3HAYEHHAEC MHOTOLICHA.

Il p 1 ™ e p. Haiigem spavenme Muorowrena -0,3x%y ~ % + Ty
ompu x = 0,2, y = -1,

HmMmeem:

~0,8x2y ~ 23+ Ty = 0,3 - (-0,2)2 . (-1)-(~0,28 + 7 . (~1)=
= 0,012 + 0,008 - 7 = -6,98.

324, Hazoprre WieHb MHOTOWNCHA H YKEJKATE CTENEHb KAMK-
ZOro M3 HUX:
a) —x% + 5x%y — 14 6) 7afc — 5a3 + 3¢2 - 11.
325. PacnoaoxuTe MHOTOMJIEH Mo YORIBAIOLIHM CTeleHAM Ie-
PeMeHHOMN:

8) 228 +5 - 4x¥+xt - x;  6) 155° - y1° — 6% ~ 11.

3 anrespa, 7 wn.
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326. PacrnionoxuTe MuorouneH 12a° + ab — al%® — 341266 + p1°
TI0 BO3PACTAIOI[UM CTEIIeHSIM:
a) mepeMeHHOH a; 0) nmepeMmeHHOM b.
327. IlpeacraBbTEe B BUJE MHOTOYJEHA YMCJIO:
a) xyz; 6) ab; B) abcd; 1) mnefk; n) abedef.

328. HalinmuTe sHayeHHe MHOrouJeHa:
a) x6 — 10x%+11x3 — x+ 14 npu x = -2;
6) a®b — 1443 — 6ab%2+b+ 2 npu a = —-1, b = 0,5;
B) 5x2 — x8+ Tx%2 — 11x+ 4 npu x = —3;
r) 15a2b — 5ab®+ Tab — 21 mpu a = 0,2, b = —1,2.

329. Cocrapbre Tabnuuy sHaueHuit MHorousnena 2x3 — 8x + 1
OpH BCEeX IEeJbIX 3HAYEHUAX MEePEeMEHHOI, YZOBJIETBOPSIOIUX
yenoBuo —2 < x < 3. Ilpm KakoM M3 9THX 3HAYEHHI IepeMeH-
HOM 3HAYEeHMNe MHOTOYJIeHA PAaBHO HYIIO?

330. HaitnuTte 3HaueHuss MHOrowreHa a® — 3a?b + 3ab? — b3
IJIA BCeX IeJIBIX 3HAUYeHWIl IepeMeHHBIX, PACIIOJIOKEHHBIX MEXKIY
yucjaaMu —3 u 3.

331. Haiigyrcs s Takue Ijejible 3HAUGHUS X, IPU KOTOPBIX
sHayeHve MHorouneHa 5x% + 15x3 + 25x -+ 7 sBIfeTcsa UHCIIOM:
a) YeTHBIM; 0) HEeUEeTHBIM; B) KpaTHbIM 57

332. okakure, 4TO He MOMKET OBITH OTPHUIATEIbHBIM YMC-
JIOM 3HAYEeHME MHOTOWJIeHa:
a) x2+y? + 4;
6) a* + 3a2b? + b* + b2 + 1;
B) a® + b® + afb® + a'%'S.

Ncaak HetotoHn (1643—1727), aHr-
NMACKUIA GU3NK 1 MaTemMaTuk; cosnan
TEeopeTu4eCKNe OCHOBBI MEXEHWKU n
acTpoHomMuu, paspaboran (Hapsay C
HEeEMeLKMM ydeHbiM B. I Jleitbuunem)
onddepeHumnanbHoe U MHTerpansHoe
ncuyncneHne; aBTop BaXHEMWNX 3KC-
NepuMeHTanbHbIX padoT No ONTUKE;
BHEC CYLUECTBEHHbIA BKNAA B TEOPUIO
MHOIO4/1EHOB.
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8388. M3 mmoroanenos x2 +¥2, a2+ b2+ 4, 4a%b2, b8+ 8b* + 6,
1 + b2 prifepuTe Te, KOTOPHE IPH JIOOHX BHAYEHHAX NEePeMeH-
HEIX NPUBEMMAKT HOAOMKMTEAbRLIe 3HAYEHMA.

334. BamenwmTe moKaSaATENH M B I KAKHMA-AHGO HATYPAJIb-
HEIMM YHMCIAMM TaK, 9ToOH OPH MIOOHIX 3HAYEHMAX NepeMeH-
HEIX X M }j MHOTOWIEH:

a) %% + 6xy? + x™y" + 1 NPUHUMAA UONOKHTENLHEIE
SHAYEHHU;

6) —x16yt — 18x%y% — 5x%"y" — 6 npUEAMAN OTDHLATEND-
HBI¢ SHAYCHMS.

335. Bepno xm, wTO0 OpH AKNG0M HATYPANBEEOM SHAYeHHH N
MHOTOYJIeH:

a) a¥*2 + 2% 4 16 DpUHAMAET NONOKHTENLHLE SHATCHIS}

6) ~a'" — 5a%* nppUENMaeT OTPUNATENLHEE 3HAYEHHAT

336. C moMomIbl0 KANBKYJAATODA HAanTe 3HAYEHHE MHO-
royjeHa:
a) x¥*+12,6 npu x = 2,9;
6) a* — 8,444 npu a = 1,4;
B) a%b — 8,26 mpu ¢ = 2,17, b = 3,14;
r) 3x%* opu x = 1,76, y = 1,4,

837. Hcnonepsys KANBKYAATOD, HANIHTE SHAYCHHE BHIPAUKECHWUS:
A+ mpux=171, y = 8,4;
6) m®+n2+1 opu m = 1,36, n = 0,24;
B) batb+atnmpua= 1,8, b = 1,7;
r)a®*-3v¥+16 mpn a=1,5, b= 18.

e .\
NN Y YnpaxHenun ANS NOBTOPEHWS

338. IlpeofipasyiiTe B OAHOYNEH CTAHAAPTHOTO BHAA:
a) (—2a%b) - (ab);  6) (—3ab)® - (—2a%F).

339. BriumcanTe PAIMOBANBHEM ClIocoBoOM 3HAYeHMEe BLIDA-
HeHHA:
a) 17,95 . 3,81 + 17,95 - 6,19;

1 _onl
6) 64 - 272 - 273 - 34.

340. Ha MEOKECTBA ABYIHAYHBIX YHCEJ BMACHHATE HOAMHO-
MEeCTBO WACeJ, KpATHBIX 19,
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12. \0/ CranpapTHeiit BMA MHOTOUNeHa

B muorounene 13x%y + 4 + 8xy - 6x%y — 9 mepsuit M geTBEP-
THIH 9AEHHI MMEIOT OAMHAKOBYIO GYKBEHHYIO YACTh. UJIeHRI MHOTO-
YNeHa, MMEIIIHE OAHHAKOBYI0O OYHBeHHYI0 YACTH, HOAZHBAKTCH
nodobuvimu vaenamu. IlogoSHEIME YieHAMY CUHTAKTCH H caa-
TAEMEe, He aMeomue OykBeHHON uacTm,

CyMMy NogobELIX 4I€HOB MHOTOWJIEHA MOXXHO 3AMEHHATE Of-
HouneHOM. Takoe ToXRAecTBeHHOe mnpeolpascBaHHe HAZHEIBAIOT
npueedenuem nodolHWX LReHO6 AR npusederuer nodofrbix CAd-
zaemiix. Ilpneegerre mono0HEIX YWIEHOB OCHOBAHG HA NepemMecTH-
TEJILHOM H COUETATEILHOM CBOHCTBAX CHOMEBHA I PACIIpemesIn-
TelbHOM CBOUCTBE YMHOXKEHH.

IlIpumep 1. IlpmBeseM NozoGHLIe UJEHH MHOTOWJIEHA
13x% + 4 + 8xy — 6x%y — 9.
HmeemMm:
18x%y + 4+ 8xy —6x%y - 9 =
=(18x% —6x%y) + Bay + (4 — 9) =
= (18 — 6)x%y + Bay — 5 = Tx%y + 8xy — 5.

B muorouwnese Tx%y + 8xy — 5 KayKARIL WieH ABNAETCA OAHO-
4IeEOM CTAHEADTHOTO BHJA, NPHYEM CpeAH HEX HET NOXOOHEIX
yneHoB. TAKHe MHOTOUICHB HA3BIBAIOTCH MHOZOUAEHAMI CIOH-
dapmmnozo euda.

PaccMOTpHM MHOTOYJNEH cTaHAapTHOro Buma 3a® — 5ap? + 7.
Ero uneHaMm asnaorcd OZEOWICHH TpeThelt, maTolt n mynevoli
cTemeEH. HauzbodplIyio M3 9THX CTeneHell Ha3LIBRAIOT CTEHEHBIO
MHOTOUJIeHA. TakAaM 00pajoM, STOT MHOIOYIEH SBASETCA MHOTO-
aneroM TATON CTeneHNM,

Cmenenbio MHOZOUREH CTAHAAPTHOTO BHAA HA3LIBAIOT HAW-
OOMBINYIO M3 CTENeHeH BXOZAINX B Hero OpHouaeHoB. CreneHnio
OPOMBBOJLHONO MHOTOQUWICHA HASBBAIT CTENeHbL TOMASCTBEHHO
PABHOTO €My MHOTOYIECHA CTABAAPTHOTO BHEA.

INlpruep 2. OnpegenruM cTeneHsL MHOTOWIEHS
ab + 242 — a® + 1.,
Jna sToro mpuseAeM MHOTOWNEH K CTEHASPTHOMY BHLY:
a®+ 2a% — a® + 1= 2a% + 1.

Crenens NMOJYYEHHOTQ MHOTOWIEHS PABHA TpeM. 3HAYHT, U
CTEIEHb 3aEAHHOIO MHOI'OYJNEHA PABHA TDEM.
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EcnE MHOTOWIEH ABAAETCA YHCAOM, OTINYEEIM OT HYNS, TO
CcTeeHL TAKoro MHorowineHa pasHa (. YHcao EyAb HAa3HBRIOT
RYAb-MHO2OYAEeHOM. ET0 CTeneHs CYMTaeTCA He ONpeeNeHHON’.

Cpesnt MHODOYIEEOB BHIAENAIOT MHOTOYIEHEH € OZHOH mepe-
meHHOH. MHorounes n-ii cTemneHm ¢ OAHOHM nepeMeHHOH B cTaH-
AAPTHOM BUJIe SAIHCHIBRETCA TAK: @gxX" + 4,x™ 7 + a2 + .., +
+ an_zxz + a,_,x + a,, The X — TePeMEeEHAH, &y, 8y, oy +or s B, _4s
@, — TPOM3BOJLHEE Yucaa, n € N wmm n = 0. Kosdpdunuent
npHu X" HaskBAKT cmapwium ioaduyuenmon (B HaeM ciydae
STO ao). Cnaraemoe, He cogep’Kamee IEPeMEHHOH X, HASRIBAKT
CB80600HUM YURCHOM MHOTOWICHA (B Hamem ciayaae sTo @,). Ha-
ppHMep, crapmmit xoaddument MEorouneHa x* + 2x% - x + Bx
paset 1, a ceoGomHBIi wWieH paBeH HYJIO.

BamMeTHM, 49TC 3HAYEHHE MHOTOWICHA ¢ NepeMeHHoH x npw
x = 0 pasEO CBOGONHOMY WICHY STON0 MHOTOUWIEHA, a IpH x = 1 —
cyMMe ero KosdhGHUITHEeHTOB.

341. B KaroM c¢Jjiyyae MHOPOYWJIEH BAIHCAEE B CTAHEAPTHOM
BHE:
a) 12a - aba + 2ab® — 13ab + b2;
o) —atb + ab® — 13ab + B + 12a + ab?;
B) —otb + 2ab® - 13ab + 122 + &2;
r) 3a%b — ab® + 4ab® — ab + b;
£) 5a*b — a®b® + 3ab® + ab — 1;
€) —3a% + 2a%b% — ab + 6a + b?

342. IlpupepnTe momofHLIC UNeHE! MHOTOWIEHA:

a) 0,3x2 — x2 + 0,9x2 + 8x%;

64— g¥ + P+ 4
B) —xy® — xy? — 0,825 + 1,9xy%;

1 1
r)gxy+xy—-é~xy+3xy.

343. IlpmeenmTe mopobHEIE WIeHB MHOTOYJICHA:
a) —p° + 4p% — 12p% + 14p® - 11p? — 6p;
6) 1-4m8 + 2 - m® — m5 + 12m5;
B) 4,4x%y — 40x32 + 8,6xy® — 1,4x% — 26;
r) 0,12¢% — 1,1ab® — 0,8ab® + 0,084%°h — 2a%b.
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344. HaiipuTe sHAYEeHAe MHOTOYJIEHA:
a) 1,2x* + 22 + 0,1x* — 8 — 1,8x* + 0,2x2 npu x = 14;

1 1] 1l _n_1 - -
6) SVt gV ¥V -y TEY = -2

345. Mosxker i OBITH OTPHUATENLHEIM YHCIOM SHAYEHHE MHOIO-
yeHa:

a) 0,3x% — 0,725 — 8,6x% — 8 + x5 - 0,825 + 1;
5 4 B s _qol,e _28 3 _ 173
0) 1260 +580 123a 340 lsa + 62

346. 3amennre M OJHOYNEHOM TAK, YTOOH ITOCJAE NPMBEACHNA
NMOFOOHEIX YJIEHOB MONYUAJNCH MHOTOWIEH, He cofepmanruli b®:
a) M + 0,16 - 0,47b% + 0,85 — 1,800 - 1,160%;

ISR IVEND ST SNVINPe |
6) M2 +ob4 - b8 b4 48 B 1.

347. IlpeacTaBhkTe B CTAHOAPTHOM BHAE MHOrCUYNEH:

a) 28x® — ldxxy + 6x% — 2x2 . 8y + 4;

6y2 -3 — 3% - 42 + 6yt — 84 - 115

B) 5x - (—4xt) — 222 . 3x® + 2745 - x5;

r) 16a(—a?b) + 184 ~ 12aab + 1447,
348. ¥YhopocTATe BHpAXKCHHE:!

8) 12x - x% — 622 - 22 — 16x* + 4x® - 23;

6) 0,3a - 4b% - 1,2ab - b + 4,8ab® — 6a - 0,865;

B) 5x2 . 2y — 10xy + 4x — 14x%y + 18x%y;

r) 0,8"y% — 0,01y - 12y" — 1,672 — 1;

1) 3,2x%x"x — 8,4x"*1 . 2x% ~ 4,8x72 . 0,1x + X3,
349. Tan MEOrOWIEH 0T OmHO nepemenHofi 4x3 —~ 812 + 2x - 1.

VYraxuTe: a) crapmnit Koahdunuenr;  §) cBoGogHbr unex.

850. Yemy paBHO BHAYEHHE MHOTOWLICHA

x5 — 2x% + 8x% — 4x% + 5x - 6:

a) upu a = O 6)opr x = 1; B) np x = -1?
861, Haiignte npe ¥ = —1 3paveHme MHOrOYJICHA:

a) 4x® + 8x2 + 2x +1;

6) 4x% + 8x* + 2x3 + x2% + 5x + 6;

B x+ 28 +x+1,

352. CronbKo WIEHOE MOMKET IMETh MHOTOWIEH CTAHARPTHOTO
BHEA OT ofHoli nepeMeHHON, €CaHM ero cTeneHL PABHA;
a) 52; 6) 200; B) m?
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363, BammmMTe MHOMECTBO, COCTOAINEe A8 KOSMPHIMECHTOB
MHOIOWNeHA:
a) —8x% - 2x + 1; B) %100 — 1;
6) xt—x2+2x-2; r) 8.

354. Haiigure xosdpdrmimenTsr MHorouwnens kx® —~ 2kx + 3k,
TAg X — UEepeMeHBasA, & £ — HEROTOPOe YHCJIO, €CJIH €70 SHATCHHE:
a) apu x = ( paeHO —6; B) npr x = —1 pasHO —4;
6) npu x = 1 pasHO —6; r) opu x = 2 pasno 7.
855, HapectHO, ¥TO SHAMEHHA MEOTOLIEHOB X8 — 2axZ + Sax + 2
u 2x% — 4x® — ax — 3a, TRe x — mepeMeHHas, & — HEKOTOPOR
yuCcho, apr x = 1 pasam. Haiigare a.

356. Mamua NpAMOYTONLHEKA PAEHA @ M, & mEpaHL b M. Ha
CKOMBKO KBAADATHEIX METPOB VBENIMYHTCS ero ILUIONISAbL, eCNu
ANIHAY yBexuduTE Ha 10%, a mupHRy yvBeauuuTh Ha 15%7

387. Ha npaMoyronkHe!d JACT KapTOHA, MJIHEA KOTOPOTO
paBEa X ¢M, & MIEPHHA § CM, HAKJEAJNHA OTKPHITKY. HJHMHE OT-
KPHTEH cocTapiasaerT 80% piuEN amcta, a mupuHa 70% mupu-
BH JHeTa. YeMy pRBHA ILIOIAAL OCTABLIeiicA YACTH KAPTOHA?

3588. Kaxopa cTemeds MHOTOYJIEHA!
a) 38—~ a¥ -8 +6x-228-1;
6) xy + 12x5y - 10x5y — 6 ~ 2xBy;
B) 4x3 — 2x2 + 3 — 4x3 + 2x%;
)2x—-2x2 + 2y —x—y+ 2x2 + 8;
n) x%y — xy? — 2%y + xy’;
e) —x"y™ + xPlymtl _ nBymi2 L By — 5. roe n, me N
mn>2 m>27 '

359. CocTanbTe MHOTOWIEH ¢ HEPEeMEHHEIMK ¢ ¥ D, CTeneHb
KOTOPOT'O paBHA:
a) b; 6)4; B)2; r 1.

360, Hoabepure xaxwe-nub0 SHAYCHHA M € N, U KOTOPHX
CTeneHs MHOTOWIeHA x"y" — ldxy? — xy® + xy ~ 1 pasna:
a) 8; 6) 5; B) 4; r) 3.

361. MaHm MHBOrOYWIEHHI:
8aZ — 4b - a% + 17b — 12b;
1,242 —~ b + 0,842 ~ 1,6b + 3,6b;
3,2b + 0,5a% — a? ~ 1,5a% + 2,8b — 5b;
-b — 7,6b + a% — 442 + Ba? + 9,5b.
Brifepure M3 HMX Te, KOTOPEIC TOMAESCTECHHO DABHEI MEHOIO-
uneny 2a? + b.
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362. Ilpn KaKoM 3HAYEHHH NApPAMETDA G AAHHBIC MHOTOWISHEI
TOACCTECHEO DABHEL
a) 228 +8x2 —x+1maxt +8x2 —x+1;
6) ¥ +3x2 —x+amax* +3x2 -2+ 1;
B)(2¢-1)x? - (2a+1x+1maxt —(da—Dx+1;
r)x2—a®-x+2a 171 22 + ax — 2a?

' I I B\
T 1T Y Vnpemenwm anm nosropenms
863. AprToMolHNE ABMIKETCA CO CKOPOCTRIO ¢ KM/u. Bripasmre
6ro CKOPOCTH B METDAX B CEKYHAY.
364. Bak rybmueckoli dopMu samonugerca Bofol sa 20 mMmH,
Cronpko norpebyercd BpeMeHH, YTOOH S&NONHUTE BOJoH Oak,
umepinuil popMy xyba ¢ pebpoM, BaBoe GoMBIaIM?

365. Ha ooxpacky xyfa mspacxopopaym 75 r xpackn. CKOMBRO
Kpacku norpefyercd, 4To0R NoxKpacuTs Ky6, pefpo KOTOporo B
yeTHpe pasa Goapme?

\
T T T ’/Waonpocu

i. CdopuyampyiiTe oupeaenenue mMHOTOUIeHA. IlpuBexnmTte
IpHMEp MEOTOWICHS H HA30BHUTE €TI0 WICHE!.

2. Kaxknme 4JeHH MHOro4YJeHA HASKBAIOTCA NMOJOOHBIMHT

3. IlpuBepnTe mpHMep MHOTOYNCHA ¢ OMHON IEpeMeHHON H
HasopHTE ero crapmuil xosddunuenr, ceobopunit uner. Yemy
PARHO SHaAYEHUEe MHODOWIEHA ¢ OAHOH mepeMeHHOM, ecaM SHAYe-
HUe IepeMeHHOoi:

a) papao 0; ©) pasHO 1?7
4. Ha npmmepe muorounenma 2ax - (-8ax) — 4a®x? + xt
o0BLACHHUTE, KAK IPHBECTH MHOrOYNeH K CTAHNADTHOMY BMAY.

5. U0 HAZLIBASTCHA CTENCHBI MHOTOWNeHA? OnpeaenuTre cre-
eHk MHOTOLJICHA:

a) X%y —xy + 13 6) x®+ 522 -2+ x-2.
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CYMMA, PASHOCTDb U NPOU3BEANEHME

§ 6. O. MHOTOMNEHOB
13. .V CnoxeHme M BLYMTAHWE

MHOroyneHos

ITyets TpebyeTca CXOMRMTHL MHOTOWIEHH a® — 7a2 — 1 1 8a® —
~ a2+ 6.

CocTaBHM X CyMMYy:

(a® - Ta® - 1) + (8a® - a2 + 6).

Nz coueraTentHOrO CBOICTBA CAOMKEHHA CIeAYeT: IJH TOTO
qT00H NPHOABATE CyMMY, HAZRC NPHOABATE KAXKIOe CRATAEMOS,
BXOpMAIee B BTy cyMMY. OTCIOAA HOAYIAETCHA NMPABHJO PACKDH-
TR CKODOK, Nepesl KOTOPHIMH CTOHT S3HAK <ILNIOCS:

e echu neped cxobKamu cmoum 3HAK «nAIOCY», MO CKOOKU
MOJNCKO ORYCMUMD, COXPARUE INAK Kam0020 cnazaemozo, 3a-
KNIOWEHROZ0 8 CKOOKU.

BocnonnzoBaBOiNCch PTHM NPABANOM, pacKpoeM ckolxm B co-
CTABNCHHOI cyMMe B NpuBeAeM NOACOHEIE YIeHE HOMYHEHHOTD
MEOT0WLJICHA:

@ -T2 -1)+3a® - a®+ 6) =
=a® - 762 -1+3a%—-0a%+6=4a%-8a2 +5.

BriuTeM Temeps H3 MHorowreEa 5b%2 —~ b+ 1 MEOrowien
8b2 + 3b — 6.

CocTaBMM pPASHOCTH BTHX MHOTOYJIEHOB:

(B2 — b + 1) — (8b% + 3b — 6).

Ha cpolicTs AeiicTeHmii ¢ YHCHEME CHEKYeT: JJA TOIO UTOGH
BRIYECTE CYMMY, HA0 ERIUECTH KAXKAOe cjlaraeMoOe, BXORAILNCE B
8Ty cyMMy. Tak KAK BEMMETAHHE HEKOTODPOro YHCHA MOMKHO 38~
MeHUTE NpHOARNeHHEeM YUCis, 6MY INPOTHEONONOKHOILD, TO BHI-
YHTAHHE CYMMEI MOMCHO 38MEHWTH ODprbapieHmeM guces, ODPOTH-
BOIONOMKHEIX  caaraeMeiM. OTciosa noayuasercd PaBRIO
PacKpEITHA CKOOOK, mepef KOTOPHIMH CTOHT SHAK «MIMHYC»H:

s ecnu neped cxobramu CMOuUm 3HAK «MURYCH, MO cKOOKU
MONCHO ORPCMUMD, UIMERUE IFHAK Kaxdozo CRAZAEMOZO HA
RPOMUGOROROMR LU,

ITonkayAck 9THM HOPABHJIOM, DACKPOEM CKOOKH B COCTABJEH-
Holt PasHOCTH H NPHBEAEM HOROOHBIE “WIEHH MOMYYEHHOTC MHO-
roTreHA:

(6b2 —b+1) — (86> + 3b — 6) =
=5b2—-b+1-8°-8b+6=-82—4b+ 1T,



74 Fnaea 3. MHOTOUNOHE!

B paccMOTpeHHBIX NPHMEPAX CYMMY M PASHOCTH MHOTO4YJE-
HOB MBI NPENCTABHIM B BEAe MHOrouwnenos. Boofije cyMMy muam
PASHOCTD NIOOEIX MEOTGWICHOB MOYKHO NPEECTABATE B RHAEe MHOTOVLIIE-
Ha. [Ipn sTOM CTENEHD MOMYIHBINEIOCH MEOrOGAeHa Oyzer e Soanine
CTEIEHN MHOTOW/ICHOB-CHArAEMEIX.

Huorpa tpebyerca pemuTh o6paTHyI0 38789y — IMIpeAcTa-
BHTh MHOTOWIEH B BHJAE CYMMBLI HJIH DPasHOCTH MHOTOYNEHOB.
IIpu 2TOM DOMBSYIOTCH CAEAVIOIIEME NpPABHJIAMH:

e ecRU neped cxobKaAMU CIRAGUMCES 3HAK «NAIOCY, THO LhREHb,
aaxnionaemvie 6 CKOOKU, IANUCHIGRIOMCA ¢ MEMU e IHAKAMU,

s ecau neped CROOGRAMU CMOBUMCA 3HAK «MURYCH, MO i
BCEX UREHO6, FAKNIOLAEMBX 6 CKOOKU, RYIHO UIMEHUML INAK
HQ RPOMULEORONOHCHULL.

IlpepcTapmm, Hanpumep, MHOrOWIEH 5% — 3y + 1 B BEAE CYMMBI
JEYX CIATAEMEIX, OfHO H3 KOTOPHIX PaBHO 5x:

bx— 3y +1=205x+ (-3y + 1).

IlpencTaBUM Tellephb TOT 3Ke MHOTOUYNEH B BHAE DASHOCTH, B
KOTOpOil yMeHbIIaeMOe PABHO Dx:

Bx— 3y +1="5c—-(3y— 1),

866. TIpeobpazyiiTe B MHOTOUWIEH CTAHJSAPTHOIO BHAA CYMMY
H paABHOCTE: MHOTOYNEHOB:
a)8x2—-x+1maxd+ x; 6) 2a— ab na 3ab + a.

367. IlpeolpasyiiTe B MHOTOUWICH CTAHAAPTHOTO BHES:
a) 16a® + (at - 3a®);
6) 1268 - (p% + 110°);
B) 5,2ab— (ab + 1,4);
r} —ab— (@® + ab) + (2ab — a?)
o) 0,6x2 + (0,4x% ~ x} — (22 + x);

e) %ﬂ —(b—ga)+{b-%a).

368, Komnexmust MAPOK paCKJceHA B ueThipe aapboma. B nep-
soM anpbomMe COEepIKMTCA ¢ MADPOK, BO BTOpOM — ETpoe Gonklle,
9eM B IIEDBOM, H Ha 7 GojIbllle, YeM B TPETLEM, & B 4YeTBEPTOM
ansbome Ha 11 MapoK MeHLIIe, YeM B TPeTheM. CKONBEKO MApPOK B
KONNeKIHHN?

369, JMokaxuTe, UTO CYMMa CKOPOCTH JABHIKEHHS NADOXONA
IO TeYeHUIO PEKU WU CKOPOCTH NPOTHB TEYEeHHS DKM pPaBHA YA-
BOEHHON CKODOCTE ASHIKCHHMS NAPOXOKA B CTOAYEH Boje, 8 HX
PASHOCTH PABHA YABOEHHON CKOPOCTH TeYeHHI.
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370. Mxeuxky B neppriil feHb DPOHLH @ KM, A B KasAbli
H3 NMOCAEAYIONNUX JHEH npoxozmwm Ha 2 xu 0oplue, yeM B mpe-
avipymuit, Kakoe paccTosHHe NPOOUIH JABDEHWKH 38 IATH gHe#?

871. Aprens HErOTOBUNA B AHBAPE @ H3Aenmii, B deBpaie Ha
5% OGonmime, & B MapTe Ha 8 HM3gesmii MeHBPIIe, YeM B IEPBHIC
ABa MecAma BMecTe, CRONBKO Haflenuil HAIOTOBHNA ApPTeAL B
nepBoM KBapTame?

872. C oaHOro yuacTKa co0pajH ¢ Kr KapTodend, co ETOPOro
ua 15% MeHBINe, a ¢ TpeThero Ha 40 Kr MeHbIDE, 9eM ¢ DEPBEIX
aByx. Croampko kaprodensn colipamma ¢ Tpex y4acTKoB?

373. IIpeobpasyliTe B MEHOTOWIEH CTAHZAPTHOTO BEEA:
a)(2ct+1)—(4 - ¢) + (12 - 5¢);
6) (2+x— Y- Bx++(x2- 1);
B) (1 +y) + 4y +y) - 16y;
r) (12ab— a?) - (11lab + a®) + (ab — 6,2a%).

3874. 3amennTe M TAKHM MHOTOINEHOM, Yro0n HOJYUYEeHHOE
PABEHCTBO OBLIO TOMAECTBOM:
a)y M+(x%— y) = 2x%+38y— 1;
6) M- (12 +8be) = 22 +¢;
B) (@2— ab+b%)— M = 202 + 22,

375. YmpocTuTe BHpaiKeHHe:
a) 522 — (8x* - (x* + x) + (2x - 1));
) dx-(—(Cx-D+(x-4)P+1;
B) 1 — (4ab? — (2a%b - ab) + (ab® + 2a%b) + ab).

876. Iyere A = x2— 2xy+y%, B = 2x%2- 32, C = x* - 8uxy.
VopocTHTe BhIpazKeHMe:
a)A+B-C; ) A- B+C; B) -4+ B - C.

377. HokauTe, YTO TOMIECTBEHHO DABHHI BEIDAMEHRA:
a) @+ + D+ (@2- ¥+ - @2+b2-cHm
aZ— b+ 8c%;
6) (a®— 2—c)— (3aP— 262+ ¢)+(2a®— b2+ 2c) m 0.

3878. Kakoif MHOrouneH HaZ0o DpHGABHTE ¥ MHOTOUJIEHY
x2— 22+ 9, 4TO6H MOMYIHTE:
a) 9; 6) x2; B) x2— x3 r) 22— 2x— 117
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379. ¥VnpocruTe BEHIpaUKeHHe N HAHAHTE €ro SHAYEHHE:
a) 6x2— (Tx®— x) mpm x = 0,1;
6) (12x— 1)+ (9x +4) opu x = 11,2;
B) (a®- a)- (8a+ 4% upu a = 9,21;
r) (- 1)+(c?+c¢c— 1) opu ¢ = 12,718,

880. ¥YmpocTATe BHIpaXkeHHE:
a) (8a® ~ ab— b%) — (—a® + b2 - 4ab) + (4a% - 8ab + 2b%);
6) —(x% - x+ x3) — (2x% — 8x2 + 4x) + (8x% - Hx2 — x);
B)~{xy - 1) + (12xy + 22 - 4) — (xy + »% - 2);
r){a® — 0,5a¢ — 1) — (1,542 + a + 2) + (0,542 + 3).

381. HaiiguTe 3HAYEeHWEe BHIDAXKEHHA
(5a%— 2ab +b%) - (a® + b%) — (402 — Bab + 1),

€CJIH!

a)a=12,a+b=62; 6)a=%,a+b=1.

382. Halimnte 3HAYCHHE BHIPAKEHRMS
—(x%2— xy— T+ (2x%+ 2xy— 2)— (22— 11),

Ax=17x+p=0,77 6)x=-15 x+y=0,5

383. Jlokaxure, YTO 3HAYEHHE BHIPAYKEHHUS HEe SRBHCHT OT
SHAYECHWA NepPeMeHHOH;
a) (x2+8x— 1) + (4x% - x) - (8x2 - 9x + 16);
6) (32— 24a +8) +(12a— a?)— (11 - 12¢).

384. 3BHaueRna KAKMX MTEPEMEHHEX HANO SHATH, YTOOR Hali-
TH 3HAYEHHEe BRIDAIKEHNA:

a) (12a2 + 4ab + 1) — (302 + ab — 2) + (11a2 - 3ab + 2);
6) (15¢8 — c2+b)— (10c3 +c?) + (1263 — 5c2)?

385, Hailanre TpeXWieH CTAHAAPTHOTO BEEA, KOTOPLIA Hamo
Tpu62BHTL K CYMMe MHOTOWI®HOE
1,7a%b + ab - ¥® + 4@ n 6b® + Ba®b — 2ab — ba,
TTOfh! MOMYYATE BEPIKSHIE, SHAYECHAE KOTOPOro Be 3aBHCHT oT b.

886. oxaxmre, uTo
4) CyMMA HATH DOMICAOBATEIBHEIX HEYETHHIX YHCEJ
JeNATCS HA 5;
6) cyMMa HIECTH NOCICAOBATONBHHY YeTHLIX YHCEN
He genmrca na 12,
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387. 1Ipy KeaxmX HeJBIX SHAYEHHAX @&, YEOBACTBODHIOL[NX
yeaoenio | a| < 20, snaveHne BHPaXEeHHS
(18nf+5n+4)-(m¥f+an-1)+(2n2—5n+2)
gpaTEO T mpu mioboM nenoM n?
388. IlpencraBrTe B BHfle MHONOYNEHA CYMMY UHCEN:
a) ab u cd; ©) abc, bea n cab.
389. IIpeacrasbre muorowneH 12a3— a2+ 6a - 1:
a) B BHJe CYMMEl JEYX ABYYJIEHOB, ONHH M3 KOTODRIX
12a% + 6a;
) B BAAe PAZHOCTH ABYX ABYWICHOB, B KOTOpOil yMEEDb-
maemoe pasao 12a8— 1.

890. Ilpepcrapre MEOrOwieH 15x% - xy+ 16y2— 6 B BUgE
PA3HOCTH ABYX MHOT'GUJICHOB, OAMH U3 KOTODHIX He COMePIKHT J.

391. IIpeacraBbTe ABYMA cnocofaMH MHOTOWIEH
a- baz+Ta— 1:
a) B BHJI¢ CYMMEI ABYX HBYIJICHOB;
6) B BHZle PASHOCTH OAHOWJIEHA M TpexXuNeHa,

892. HsBecTHO, 9TO Kamjoe N3 IEABX 4YHCEN @ B b He fe-
auTeA Ha 7, a MX cyMMa gemutea Ha 7. Jlenurca nu ga 7 4YHcio:
a) 2a + b; 6) a - b?

Lol
T Y

893. BajaiiTe nepeyHCNIEHHEEM SMEMEHTOB MHOMKECTBO A ABY-
SHAYHEIX HATYPAJBHHEIX YHCEJN, ORaHUYUHBAalomHxca oudpoi 3.
Buigemnte u3 MHOXecTBa A

) DOAMHOKEeCTBO B DpOCTHX uBcen;

6) noaMHOKecTBO C 9HMCeN, KPATHRIX 33

B) noamMuoecTBo K umcen, JAOIINAX OPH AejieHUN HA 3
octaTox 1.

YNpaxHOHUA ANA NOBTOPEHMUR

394, Mna mxonenoi OnGnauoTeku xymumu 64 ygefHHKA, HE
Hux 34 ywefuuxa mo axrefipe, & OCTAILHEE — IO MeOMETPHH.
VYyeGEnK mo anrebpe CTOHT @ P., & YIeOHWK IO TeOMETPHH HA
b p. nopoxe. CRONBKO feHer YIIATIUIE 38 IOKYOKY?

395. M3 muoroancnop 1+ 22+ x4, 528 — a8 1, a8+ 22, x12- 1,
2x — x* pufepwre Te, SHAYCHMA KOTOPLIX HE M3MEHAIOTCA OpPH
3aMeHe SHAYEHHS X HA IIPOTHBOMONOMNKHOE,
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396. BrLIinonHHUTe YMEHOMEHHE OOHOYNEHOB:
a) 3a%b - (—-a'b) - 1,5a1002; B) 8x* 2. 0,2x5%

6 _xy(_% xsy] . 9xyS; r) -2a"*1 . 0,01a.

14. \’/ YMHoXeHMe OOHOMNEHa Ha
MHOTOuNeH

Ilycth Tpebyercss YMEOMHTH ofHOouNeH 2a® Ha mMHoToOWIeH
3at— 4a%+a.

CocraBrmM mpoussefenne 2a%(8at — 4a? + a).

Hs pacnpepeanTeabHOTO CBOMCTBA YMEOKEHHMA CJHAEAYET: 4adA
TOTO YTOGH YMHCA0O YMHOKHTH HA CYMMY, HAZO0 YVMHOMHTE €0 HA
KAJKA0e CIATACMOE A PeSYABTATH CIOKHTE. BOCHONME30BABIIACH
pacopefeNuTeNbHEIM CBOHCTBOM YMHOM(eHHA, OpeobpazyeM co-
CTABJICHHOE IIPOH3BelcHHe!

2a3(8a*— 4a% +a) = 2a® - 3a%— 203 - 402+ 243 - g =
= 6a’ - 8a%+ 244.

IIpu yMHOKEHHW OQHOWIEHA HA MHOIOWICE MOJLEYIOTCH Cle-
EVIOIIHM IPABHNOM:

o ¥xMobul YMHONUMD OTHOXREH HA MHOZOYRER, HAOO YMHO-
JHeumov IMom OOHOUAREH Ha KaxcOvil wien Muozounena i nony-
YERRBE Npouseedenuns cnomums.

PacopepesuTenbERNE 38KO0H YMHOMEHHST OTHOCHTENLHO CHO-
JKEeHRHA, Be KOTOPOM OCHOBAHC IPABHJIO VMHO)KEHHS ORHOWJIEHA
HA MHOMOYJIeH, gpesHerpeuecKmi matematne Exxawg B 111 B.
J0 H.5. FOKASHBAJ HA ASLIKE «Fe0OMeTPHYeCKOil anrefpris: ecnH
OHA B3 CTOPOH NPAMOYTOABHNKA ABAACTCA CYMMOR HECKOJNb-
KHX OTPE3IKOB, TO ILIOIAAE BCEI0 NPAMOYTOJBHAKA MCOSKHO HAHTH
KaK cyMMy mnomageii ero uacreil, HanpuMep, ecnu ¢ = a, +a,+
+ a; — opHA CTOPOHA NPAMOYTOJLHAKA, b — ero Bropas cropo-
Ha, TO IUIOIaAL NPSIMOYrONLHEKA paBea ab = (a, + a,+ ag)b=
=a,b + ab + agh. Ecnu cuntats @ = 4, + ¢, + a3 MHOTOWIGHOM,
a b — OgHOWIEHOM, TO MHl NOJAYIHNM NPABEIO0 YMHOIKEHEHA MHO-
TOUYNeHA Ha OAHOUJIEH,

B paccMOTpeHHOM OpHMEpe ME OPEeACTABM/IN NpPOH3BeeHEe
OfHOWICHA ¥ MEHOIOYWICHA B BAje MHOrowieHa. BooOme npomsse-
AeHWe ONHOYJEHA M MHOTOWIEHA BCErAA MOXKHO IPEACTABHTE B
BHJe MHOrouneHa. IIpudeM creness npomaBeacHns OyAeT paBHA
‘cyMMe cTemeHeii OAHOWIEHR H AAHHOTO MHOIOYNCHA.
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IIpumep 1. YMHOKUM OZHOUJEH —3Xy HA MHOTOWIEH
2x%y + 4xy® — 1.
Nmeem:
—3xy - (2x% + 4xy? — 1) = —8xy - 2x% + (-3xy) 4xy® +
+ (-8xy) - (-1) = —6x3y% — 12x21® + 3xy.
3anuchk MOKHO BECTH KOpOYe, He BBIINHNCHIBAA IIPOMEIKYTOY-
HbIEe Pe3yJIbTATHI:
-8xy - (2x% + 4xy? - 1) = -6x3y% — 12x%y° + 3xy.
IIlpuMmep 2. YopocTuMm BEIpaKeHHE
4a(2a + 5) + 2a(3a ~ 1) — 1,5a(2a — 4).
Kaxzoe u3 mpousseseHni npeobpasyeM B MHOTOUYJIEH U CJIO-
JKHM IOJIYUEHHBIE MHOT'OYJICHBI:
4a(2a + 5) + 2a(3a — 1) — 1,5a(2a — 4) =
=8a? + 20a + 6a® — 2a — 3a® + 6a = 11a? + 24a.

397. VupocTuTe BBIpaAMEHUE:
a) 5(2 — a)— 4(8a +1);
6) 18(b — 3)+6(3b+ 1);
B) 1,1(1 - x)+ 1,2(1 + x);
r) 6p — 2(p + 1)+ 4(p — 8);
n) —2+3B8c — 2) - 2(c — 1)
e) -1,6y — 0,3(y + 4) + 0,42y — 1).

398. VupocTuTe BHIpakeHHe M HalluTe ero 3HadYeHUe:
a) 3(bx — 1)— 14(x+8) upu x = 172;
6) 15a — 3(2a — 1) + 2(a — 2) upu a = -38;
B) —11b + 5(2b — 1) — 6(b + 2) upu b = —4;
r) 12(38¢ — 1) — 85¢ + 4(c + 6) pu ¢ = —-0,2.

: Te2politio 3

OV fueritlineai ptes Dimia.lind qB ¢ ductn rori?lince in ¢ sk f
St Teipli fie £ equid ent bis § ex ducru einfdf i oes fuag pres,
@; FA| G Surtinca.2.b.oiifa in.o.6.2.0.d.7.d.b.oico gillud 5 it ex o
b ] c11 fo1ins.9.buin o o fit.g.0.0.f cquil clt bisque finstiripfa 1o/
13 m Suamquiay dicresuim pariwin ob palam patcbit. ouctis..5.9.d.b.oquidis
ftavrerg.c.c.b.L G R fumarur.k.cflis.g.b.aitg ppaniffam g fit ceons &
oL k.in tolam. 3.b.cquil e it ep oL k. inomcs pics b qpexkdab.
taui fur quannd cx.a.b.w fe. cx.K.in omnes pies.2.b.quari cr.a.b. i omnes
pres cinfdé. ppter 1d qr.k.2.ab.8i cquales patar scx ofle propofitnim.

7 i R20pofine .. )
i ¥ faerittinca m onas presdimta ittud qb fierex bucra 1o a " ® b

[ ek, § CHES PICO otbLs B bt
5 ; \"l? rusw alicrutrd pané equil evitbis § ¢x ducty einfdé par
& 'yl inlopiam 1 gleerivew slrcran.

dparmeHT cTpaHuubl u3 Il kHurv «Havan» EBkavpga ¢ reoMeTpuyecknm Ao-
Ka3aTensLCTBOM PaCrNpPedenntesibHOro 3aK0Ha YMHOXEHUSI OTHOCUTENBHO CIIOXe-
Hus, I B. OO H. 3., uapnanue 1482 .



80 Frmasa 3. MHOrOuUNeHE:
a 399, Cocrastre ABA BLIDAKEHHS
INA BEYRCJICHWMA IAOIATR ury-
Prl, H3oOpaxkeHHoli HAa pHAcyHKe 6,
B AOKAKHTE, UTO OEH TOMJAECTBEH-
HO PaBHH.
-

¢
Puc. 6

400. B ogHOKOMHEATHOH KBApTH-
pe AnuBHE KOMHATEL Ha 1,6 M Goas-
me IIHPAHE, 8 DACIaAbL OCTAJIL-
HBEIX DOMEIIeHH# cocTapadaer 5%
naonaan KoMuaTH. Kakopa ofmssa
NI0IOAAF KBAaPTHADPH, €CHH ANHHS
KOMHATEI pRBHA a M?

401. BesocumefmcT exan B I'OPY €0 CKOpPOCTBIO 12 KM/u, mopf
TOpy — €O CKOPOoCTLIO 18 KM/4, a mo posHOH MeCTHOCTH — €O
crkopoeThio 18 KM/4. Ha myTe B ropy ol satpaTun b 4, HA OyTh
noa ropy — Ha 1 u 20 Mue Goxbine, YeM B I'OpY, 4 HA OYTH IO
poeroit MmectaocTe — B 1,2 pasa Goneme, yem HA OyTHE B IOPYy M
ooz ropy Bmecte. HafinnTe ZNHMAY MapIIpyTa BEJIOCHOERHCTA.

402. IlpencTaBbTe B BHI€ MHOTOWISHS:

a) 3ab(a + b);
6) —a?(a? - b%);

ry(ab + a — b) - 3a3b;
1) —0,5x%2 (2x + 2y ~ 1);

8) (x2 + 2xy) - (~xp); €) (-a? — 6ab + b%)- (—%ab).

403. BemoXHMTe YMHOMEHHE:

a) 245(-3a + 4b);
6) —0,5xy (x* + ¥?);

B} (8¢ - 6b) - (~0,5bc);
r) (-2a%b + 3ab — Ta) - (—ab);

n) —x (x5 — 2 + 1)

o @ +y - o9 - (~52°)

404. Bruoonunre YMHOMKCHEE:
a) —0,2x{xt — 1,623 + 2,3x)x%;

6) —:ab(0,3as - 1,2ab + 1)a%

B) —5(0,50%2 — ab + 0,9) (~ab);

r) —b%—0,8a% - 0,4ab + 1) - ca%?,
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405. IlpeacTaBbTe BHPAXKEHEHE B BHAE MHOrOYJICHA:
a) —0,2x(x* — x(1,6x% - 2,3))x?;

2 2 _ .5 .
6) —gab( 0,8¢ 1,2(ab 6)]as,
B) —%a(o,5ab(ab - 2) + 0,9)~b);

r) —%(-0,1ab(3a — 4) + 1) - %a’b’.
408. Ilpexncrasnpre B BAAEe MHOTOYNEHA!

8) 4x"Y(3x — 2u"); 3)(14a"b—7ab"+1)-[-%ab"}
1 5 1 » . - 1 ppn_1
5)[§a b gab")( 18q8); 1) 144a2"b3"( 2o 2ab).

407, BaMepnTe 3HAX * OHOWICHOM T&K, YTOOH momydYeHHOE
PABEHCTBO GELIO TOMIIECTBOM:
a) ¥ - (a2 + 2ab) = 1,7a% + 8,44%b;
6) (0,3ax — 0,1a%x + @) - * = 0,6a%x%~ 0,20%x% + #;
B) * - (10at+ 154% + 204%) = # + » + 200a%;
r) (0,8ax + a?x+a%) - * = 0,8a5%x5%+ » + #,

408. ¥upocTaTe BHIpRIKEHHE, ecan i > 1:

1
m+l o —agh m-1 1. 1 R
a) [0,30 12& 0,2a ] 244

—_ Gau(;an—l —-—a* + 0’3an+l ];

6) [—1;1:»-1 + ;b“ + sv]-o,svm -

— 7 — +1 1
0,8b"[8b" b» 18b‘].

409, YnpocruTe BHIDAJKEHHE!
a) 12p2 + 5p(1 - 1p);
6) 3a®— 2a(1 + 2a2);
B) —15y° - 3y(1 - 5y2);
r) 6m(m®— n®)— 1,2m%;
n) 6ala— 1)— 2458 - a);
e) 6p(6p® + p) + 15p(2 - p);
®) —3m(m + n2) + m(8m — n?);
3) 2p(y% — x)— 2x(x® — p).



fnasa 3. MHorounexs

410.

411,

412.

mpm x =

npu g =
413.

opH a =

mpy x =

414,

¥OpocTHTE BHpaIKEHHE:

8) 9m2 — 2m(m - 3) + Tm(l — m);

6) 5a* — 8a’(a — 8) + (a? + 5a) - 5a?;

B) 2238 + 16x2) — (x2 + 4) - 8x® + (Tx — 1) - Bx%;
r) -12,5y + (- + 247 — 5) - (-2,59) - 2,5y - .
Ilpm waKk@EX SHAYEHMSX DepeMeHHOH BEePHO pPABEHCTBO:
a) 3x(1 — 2x) + 2x(8x - 1) = ~-4;

6) 4x(8x + 2) — Bx(dx + 3) = 12;

B) 2x%(2 — 3x%) — 3x%(4 — 2x?) = -8;

r) —8x(8 — 2x — 4x2) + 4x(2,25 — x — 3x%) = -8?
BruucenuTe 3HAYEHHe BRIPAMEHUS:

a) 5(0,16x2 — 0,9x + 2,4) — 40,22+ 1,5x - 1)
42

6) 8(1,6a2 — 0,5a + 1,4) — 4(1,242 + 0,64 + 0,3)
—80.

Haiianre sHauvenMe BLIPAMEHAS:

a) (la + lb] . 8ab - 12ab(la + lb]
2" 3 3" "6

-1,8; b = —0,3;

6) —4xy[%xy - 1) + 8x2[-i-y2 - 2]
1

I; = 2.

Wz panunx supaxcennii BpifepHTe TE, SHAYCHHA KOTO-

PBIX HEe 38BHCHAT OT &.

415.

12a(a + 4)—- 3a(4a — 1) — 50(a + 2)— a;
Qa(4d + 1) - 12ab(3 — a) — Sa(dab + 3) + b
—-a(6x2 + a) + 2a(a + 3x*) —a(a + 1) - (2 - a);
8a(a - x) - 2a{4a + x) — Ba(g — x) + 3x.

ILORMHTB, uT0 ASHHOE PABCHCTEO #ABIAETCH TOMAE-

a) 8(2a — b) — 4(a — 35)— (a + 3b) = a + 6b;
6) —5a(3a — 1) + 6a(a + 1) — a(l — 9a) = 10a.
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416. He BHIDOJARAA YMHOMEHHHA, HAMANTE CTELEeH: MHOTO~
gjjeHa ¥ ero crapmuilt KoadwpuimenT:
a) —3x2(4x® - 2% + 3x);
6) Sx10(12x® — 15210 —~ 18x + 1);
B) (—x% - 2x™ + 3) - 4x*; )
D{{m+3)- -2+t - (mx™ +(m-a™" 14+ ... +
+2x2 + x),taeme N, m > 4.

417, Tlpu gaKMx 3HAYeHUAX HmapaMeTpa k xoahdbuomenT:
8) mpH Xx? B CTAHEAPTHOM BHZE MHOTOWIEHA, TOKACCTBEH-
HO PaBHOTC Bhpaxxermo (B + 1)x2 « (822 — 4kx — 2), pasen 4;
6) opu x® B CTAHAAPTHOM BHAEe MEOFOWJIEHA, TOMKAE-
CTBEeHHO PABHOrO BHIpa:xeEM kx? - (2x2 — kx + 3), paren —47?

418, IIpu xakoM 3HAYEHWH IapaMeTpa ¢ MEorowaed 2x3 +
+8ax2 —ax— 1lopE x =1 7 & = —1 UPMANMAET OSHHAKOBHE
sHAYERUAT?

419. Ilpu xaxom snsgennn k, rae k € N, cymma roadxpuien-
TOB MHOI'OUNIEHA, TOMACCTBEHHO PABHOIO BLIPAXKEHHIO
x¥(x® + kx + 1) — 8x(x — 2), pasna:
a)0; 6)5; B} —4k?
420. BaMenuTe n KAXEM-1RG0 HATYPAJABLHEIM UYHCHOM TaK,
gr00: npym mobor x € N 3HAYeHMe BHIPAYHEHUA:
2)Sx(x® - 52 - 1) - 11x¥x? - x+ 8) - B5(x~1) +n
HeXui0cE Ha 4;
6) x%(x — 1) — x%(x2 — x — 2) + 10(x® + 1) + n npu aene-
mae Ha 6 aasano octatok 1.

el ]| .\
crrp T Y YnpaxHenma AnA NOBTOPeHuN

421. B snifopre 4; 4; 5: 6; 6; 6; 7; 7; 8 ogua papHanTa WpoO-
nymena. Haligare ee, ecam:
a) cpenuee apudmMeTHUYecKOe BHOODKHA PABHO 5,8;
6) pasMax BHIOODKH paBeH 5;
B) BHIGOPKA HMMeeT ABe MOAH H ee cpefiHee apHdMeTH-
YeCKOoe BHIPAYKAETCA I[EJIBIM YHCJOM.

422, Brgucnure;

1_1 . 5. _1
a) 7.2 - [ﬁ 6J+8,4, 6) 30,36 - 3 - 0,14.
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423, Ina myonpHoi cTONOBOK Kyrmmany 105 Tapelkor, M3 HHX
356 royboxux, a ocTankHbe — MeXxkme. [oyfoxaa Tapenxa cToRT
a p., & Menkasa Ha 20% gemrepne. CKONBKO fleHEr YOIATHIM 38
MOKYIKY?

424, HaiinnTe zHaUeHHe BRIPAMEHUI:

4
DI -2 a B
45.117 98.1213

425, Vnpocrure BLIpa)enve;
a) —%a”b" - (—8a%b)4; 6) ;x"y“ - (—2x8)°.

426. Kaxprit H3 ogmoumeHoB 6a%h, —12a2h2, 8ab mper-
CTABETE B BAZAC NPOM3BCACHWA ABYX MHOKMTENeH, OOMH W3 KOTO-
PHIX paBeH 3ab.

15._\‘/ YmsioxeHne MHOrounena Ha
MHOTOWIeH

IIyeTre TpebyeTca YMHOMKHTE MHOTOYNEH & + b HA MHOTOWNEH

¢+ d. CocTaEMM DDOM3BEACHHNE YTHX MEOTOUNEHOB:
{a + b)(c +d).

OfozuaunM ApywieH ¢ +b GyKBoll X H BOCIIONLAYEMCA OpABH-

JIOM YMHOXKEHHA ONHOYJIEHA HA MHOTOWUNGH:
a+d)c+d) = x{c+d) = xc+xd.

B Bripaskenme xc + xd DomcTaBRM BMECTO X MHOTOWIEH G + b
H CHOBA BOCIOJB3YeMCH HPABHJIOM YMHOMEHHS OJHOUNEEA HA
MHOTOYUTIEH;

xc+xd =(a+be+(a+b)d = ac+bc+ad+bd
Hrak,
(a+b)c+d) = ac+bec+ad+bd.
IToT Me pPesyNBTAT A HOJIOKH-
ad bd |g TeABHBIX a, b, ¢, d MOXHO YBHACTE
HA PHCYHKE 7, MHTepOpeTHDPYS, BCIEH
38 EBKMI0M, OPOMIBEACHHE ABYLIe-
HOB KaK IUIONAAEL OPAMOYTOALHUEKA.
ac be |c Iponspeperne (a + b)c + d) Mu
a b OpeAcTABHAH B BUAe MHOTOWIeHS ac +
+ bc + ad + bd. Dror MEOTOUNIEH ®B-
Puc. 7 nserca CyMMoE mBcexX OZHOYIEHOB,
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KOTODPHIE MOJIyYAIOTCHA NPU YMHOMKEHUH KaXJOI'o UJIeHa MHOIO-
yjgeHa a + b Ha Ka)KIblil uJeH MHOroudwieHa ¢ + d.

MpI OpUILJIM K CIENYIOIIEeMY IPaBHIY:

* YUmo6bL YMHOMHUMb MHO20%LEH HA MHOZ0UNEH, HADO Kasic-
Jvlil wnen 00HO020 MHO20UNEHA YMHON UMb HA KaHObll wien
0py2020 MHO204NEHA U NONYHEHHbIE NLPOUIGEOEHUSN CLOH UMD,

Ilpu yMHOXeHHU MHOTroUYJieHa a + b Ha MHOroujes ¢ + d Mbl
CHOBa IIOJIYYUJIM MHorouJieH. BooOile nmpomsBejieHUe ABYX JIO-
OBIX MHOT'OUJIEHOB MOYKHO IIPEACTABUTEL B BUJie MHOrouieHa. IIpm
9TOM €CJI MHOTOWJIEH, COJEPIKAIlUil M UJeHOB, YMHOMKAaETCH Ha
MHOTOYJIEH, COJeDyKaIlii 1 WiIeHOB, TO B IIPOM3BEAEHUH MOJIyua-
eTCs MHOTOYJIEH, COCTOSAINWI M3 mn 4jieHOB (4O IpUBEIEeHUS II0-
JOOGHBIX YJEHOB). 3THM YAOOGHO IOJIB30BATHCA IJIs CAMOKOHTPOJIA.

MDpumep 1. Ymuoxum 3a? — 4ab + b% Ha mMuOTOUNEH 20 — b.

CocTaBUM NIpoHU3Be/leHNe dTHX MHOTOUJIEHOB M mpeobpasyem
ero B MHOTOWIEH, YMHOMKAS KaOK/ABIH UJIeH IIepBOro MHOTOUYJIeHa
Ha Kamaelil ujgeH BTOporo. Ilomyumm:

(3a? — 4ab + b?)-(2a — b) =
= 8a%-2a— 4ab - 2a+ b?- 2a + 3a? - (-b) + (—4ab) (-b) + b2 - (-b) =
= 6a®— 8a%b + 2ab? — 3a?b + 4ab? - b3 =
= 6a®— 11a2b + 6ab? — b3.
OGEIYHO UCIOIL3YIOT 0OJee KPATKYIO BaIlUCh:
(8a%— 4ab+b2) - (2a — b) = 6a®— 8a2b + 2ab? — 3a?b + 4ab? - b3 =
= 6a%— 11a%b + 6ab?— b3,

VMHOMXKeHe MHOTOYJIEHOB MOJKHO BBIIOJIHATL B CTOJOUK.

Esxnv (okono 365 — okono 300 rr.
[0 H. 3.), OPEBHEIPEYECKMI MaTeMATVIK,
aBTOpP €CaMOro WU3BECTHOro maremartu-
4Yeckoro couvHeHust — «Havana». C rpa-
Biopb! XV B. ¢
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Hanpumep, 3a? - 4ab + ¥°
X
2a - b
+ —3a% + 4ab? - B*
6a® — 8a%b + 2ab?

6a3 — 11a%b + 6ab? - b8
H3 npueefeEHOrO NpEMepa MOXKHO CACNATH NONESHEIA BHI-
BOA: CTeleHb OPOMZEBEACHNA MHOTOYJIEHOB DABHA CYMMe CTeIre-
Helfl MHOrOYJIeHOB-MHOXHTENeH. HeificTBATENRHO, NEPBRIH MHO-
IKHUTeNL — MHODOWAEH cTeneHn 2, Bropoft — AByWieH cremenu 1,

A UX IpPOWSBe/ieHHEe — MHOTOYJIEH cTemeRAH 2 + 1 = 8.

PaccMOTpUM TDpEMED YMHOMXEHHA ABYX MHOPOYIEHOE C OX-
Ho#l mepeMeHHOI.

IIpumep 2. lIpeacTaBEM B EMAE MHOTOUNEHA CTAHAADT-
HOro BH7la IIpOHM3BejieHHe MHorowieHoB 2x2 — 3x + 1 u 5x + 4.

(2x* - 8x + 1)}Bx + 4) = 10x® + Bx2 —16x% - 12x + 6x + 4 =

= 10x% — Tx2 — Tx + 4.

Crapmue xoahHIHEHTE MHOIOMNCHOB-MHOMATENCH DABHBI
2 ® 5, a crapmmii xoadypAanueHT npouseeaeEna pasen 10. Ceo-
GopHLIe YIeHLEI MHOMOWICHOB-MHOMKITENEH parpsl 1 o 4, & ceobon-
HHH 4JieH NpoH3BeAeHHA MHOrOYIEHOB paBeH 4. Jlerxko BHzeTs,
uro crapmmnit xoadubiimenT MPORZBEACHAEA MHEOTOWICHOB paBeH
nponusBegeHNI0 cTapiunx rosdwbuOoreETOR MHONHTeNeH, Apano-
YEYHO, ¢BOGONREIA QieH NPOW3BEeAeHNA MEOTOYJIEHOB PABEH IIPO~
H2BEeJICHHIO CBOGOAHBIX UICHOB MHOFOYJICHOB-MHORHTENCH.

IIpumep 8. YOpocTHM BHpa)ReHHE
Bx— 4)2x+1)- (x— 2)(6x + B).

VYMEOKAM MHOTOWIEH 3x — 4 wa MHOrOwneHn 2x + 1, a mmoro-
gypeH X — 2 — HA MHOrouwneH 6x + 3 ¥ BHYTEeM M3 IEPBOrO NPOH3-
BEAICHHA BTOpPOE:

Bx —4)2x +1)— (x — 2)6x +3) =
= (6x2 ~ 8x+8x— 4)— (622 +8x — 12x— 6) =
=0x% -8x+8x -4 -6x2-8x+12x +6 = 4x +2.

Sanmck MOXXBO BECTH KOpPOUe, Cpasy PACKDPBIBAA CKOGKH:

Bx— 4AN2x+1)— (x~ 2)6x + 3} =
= 6x2— 8x+8x—4—6x2— 3x+12x+6 = 4x+ 2,

IIpumep 4. HoraxeMm, uTo Opn aiboM n € N snauenue
BHIpAseHEHA (1 + 8)n — 4) — (n + 2}(n— 16) gemwrca ma 18,
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IIpeobpasyem AaHHOE BBIpRIKEHHE:
(n+8in—-4)—- (n+2)(n- 16) =
= n2+8n —4n— 32— n%2 - 2n+ 16n+32 = 18n.
IIpan mobom n & N npomseeaenme 18n peymrca ma 18, a cne-
AOBATENLHO, HeNHTCA HE 18 M SHEUeHMe SRAAHHOTO BEIPAYKEHHS.

IIpumep 5. MorawxeMm TOXASCTEO:

(a® + b® + 2 + 8abea® + b® + ¢ - Tabe) —
—(@® + b3 + c)a® + B® + 3 + abc) = -56a?bicl.

Jna HAOKA3ATENBCTBA TOMRAECTBA HAAO IDPEOOPASOBATE €r0
AeByI0 4acTh. IIpeobpasoBaHEA MOMKHO CYIECTBEHHO YIIPOCTHTE,
eCI¥M 3AMETHTL, YTO B Helli NepeMeHHEE &, b H ¢ BCTpEYAIOTCHA
70JBKO B BhIpakeHuax a® + b® + ¢8 u abc. Beepem nomnie xiepe-
MeEHEe X = a8 + b® + 3, y = abe k& yIpOCTHM NOJNYYNEBINeecH BHIPA-
IREHHE!

(x + 8ylx — Ty} — x(x + p) =
= x2 + 8xy — Txy — 5612 — x2% — xy = -564°.
Takx Kak y = abe, To —56y* = —56a2b%c2. ToxaecTBo AOKABZAHO.

427. OnpegenuTe CTEneHHb, CTApIOME xosddunuent u crobozm-
HBEIH WieH MHOIMOWICHR, TOMKEECTEEHHEC DABHOTC NMPOHSBEHCHHI):
a) (-2x% —~ 8x® + x - I3x%2 - x - 2);
6) (x5 — BY—2x% ~ x® 4 8);
BY(2x" — 8x* 1+ ...+ 2x + (P +xr~1-x""24+  +
+x+1).

428. Bunonuure yMHOMKEHNE:

8) (x + 4)x + 2); r) (2y— 2X4 - y);
6) (a—~ 1)a + 8); B (2a+1)}8a— 2);
B) (-8 — x}x + 1); e) (ba ~ b){4a + b).
429, TlpeAacTaRbTe B BEAE MHOTOYNICHA:
a)y—~(a+4Ma— 2); B) (84 + bXa — b);
6) ~(2x + 8¥x+1); r) —(x — 2yXx — 3y).
430. ITpeobpasyiiTe B MHOrOWIEH:
a) («* + y)x® - %) 1) (o~ ByMx + 2%);
6) (a®— 2b)a — 4%); R) —(a— 4b)a® - b®);
B) (8a% - 1)6a2 + 2); e) —(3a%— 2b2%2b2 + 8a?).

431. BunonEnTe YMHOMKECHHE:
a) (x* + 38)}x" — 8);
6} (a" + V*){a” - b°);
By(@*1+a¥a—- 1), rae n > 1;
r) (x*2 — x"}x® + 1), rre n > 2.
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432. BrmoiauTe YMHEOMEHHEe MHOTOWICHA B CTOJNCHE:
a) (x2 + x + 2)x — 5); r) (2p- IXp% - 2p + 1);
6) (a® - a + 1)a - 2); n) (x® + 2xy ~ y*Nx + yk
B) (b — )2 - b+ 1); e) (2a — b)Ya? — 8ab — b3).
433. BHOonHHTe YMHOM.eHHe H HaligaTe cymmy xooddmmmen-

TOBR MHOTI'OYJIeHA, TOXASCTBEHHO PABHOTO ITDOHBBEAEHHIO:

435.

436.

437.

a) (@ - a+ 1)a + L);

6) (x — 2)x2 + 2x + 4);

By (a—a® + a2 t+a+ 1)
NEP—xt+x3—x2+2x-1x+ 1)

. IIpeoGpasyliTe B MHOrOYJIEH:

a)(@®—at+2a?+2a—1); 6) (3— x+ 22 x2— 8x+2).

IIpeacraspTe B BHje MHOTOUNEHA:

a) —(x + 2)8x2— x +1); B) 2a(a — 2)a%- 8a+1);
6) H(6a2— a+ 2)a— 2); r) —b(b + 4} - 4b + 16).
IlpeoGpasyiiTe B MHOrO4JICH:

a) (a + 1)a— 2)Xa + 3); 6) (x— 2)}{x— 3}x+4).

3aMeHHATe CTeNeHb IPOM3BeAcHUEM M npecodpasyiiTe sTo

IIPOH3BEAeHHE B MHOIOYJNEH:

438,

439.

440.

a) (b + 4)% 6)(a+3)53% B)(x-14

VOpocTHTe BLIDAKEHNE:

a) (2a — 4X8a + 1) — 6a%;

6) (6x + 5)6x + 8) — 78x;

B) 1242 - (8a + 1)X4a— 2);

r) 17ab— (a + 2b)}b + 8a);

n) (x— 3yNx +y) + 3y%

e) 663 - (8b2+ 12b- 1).
IIpeoGpasyliTe B MHOTOUNEH:
a) (bx — 1}2x + 2)— 10{x2 - 4);
6) 12a(a— 2) - (Ba+ 1)da - 1);
B) Gala +6)— (2a + 38}a + 1);
) 72y — 1)+ (3y + 2My + 4).

HafiauTe, IpH KAKAX 3HAYEHHAX NepeMeHHOH X aHaye-

HHE BHIpAKECHHA:

a) (4x — 1X2 — 3x) — 2x(b — 6x) pasHO 2;

0) 5x(3x + 4)— (bx + 2)3x —4) pasno 2;

B) (3 — )02 — 8x) — (x + 2)3x — 4) pasno 1;

1) (bx + 1)2x — 3) — (8x + IBx — 2) — x(x + 1) pasno 0.
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441. YnpocTuTe BHPpAIKEHHe:

a) 2,4(x% — 1) — (0,6x — 1){4x + 1);
6) 0,12a{a — 2) — (0,32 + 1)0,4¢ - 1);

1
3

1 1 .
B) Ea(a +68) - (—a + 3](541 - 1),

) -2y~ 1) + By +6)y - 1).

442. VopocTHTe BRIDAKEHEE:
8) 24(x%— 1)— (6x— 1}4x +1);
6) (6a+ 2)2b- 1) - 2(1 + Bab);
B) —3a— 6)+(3a— 1)a + 4);

r) (da — 1X6b + 1) — 3a(8b + 2).

448, HaliauTe sHaueHHMe BHIPRIKEHHA:
a) 12x2— (8x+ 4}4x— 1) mpu x = 0,02;

6) —14a +(4a— 1X3 - 20) upu @ = =

444. TIpeobpagyiiTe B MHOTOUJIEH:
a3 +3 - 1)3* - 1)+ 23
6) (5" + 1)5%" — 5" + 1) — 5%
B) (7* — L}(T4 + 737 + 72  qn

4

-~ 1)

+ 1)+ 1;

r) (2% + 47 + 27 + 1)2° - 1) + 1.

445. JMoxaxpre, ITO SHAYCHAE BHIDAXKEHHs He 3ABHCHUT OT 4!

a) (@ — B)a+9)— (a— Aa+7)
6) at - (a? + 8)a? - 8).

446, annl BRIDAIKEHHAA:
(e+2¥a+18)+(a—- 12Ka— 8),
{(a- 2)a—- 4)+ ala +6),

-
Ed

(a—~ 5}a+6)— (a— 10)a +11),

(a2 + 5Xa®— 4) + 2a(a* + 1).

BuGepuTe Te M3 HHX, KOTOpHE npA MOOKX 3gaveHUAX &4

HPHHUMAT HNOAOKHATENBRHBIC 3HAYCHHMA.

447. JHoraxwmre, yro npu gwboM n € N:
a) sHaveHHe BHpakenna - Dn+12)—(n-3)x

X (n + 4) xparao 10;
0} sHAauYEeHHe BHPAKCHAHA
x(n + 15) xpatsOo 14.

(n + 5)(n—6) - (n - 2) X
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448. Hoxamwre, wro Npn n06HX OEdLIX M H 71 JeanTcd Ha 8
SHAYCHNEC BRIPAIKCHIIA:

aym+2n—-1m+2n+ 9 -0 —2n+ 1)}m — 2n — 9);

Hm+n-32m+n+1)-Cm-n+3)2m—n-1).

449. BaMeHHTe m, €clH BO3MONKHO, KAKHM-JTHGO LEJIHIM 4HC-
J0M TAK, YTOOH 3HAYEHHE BHIPRIKEHHSA
(8a — 1} 5a —3)—4(8a + 1}a — 1) + m:
a) AeyHaech: Ha 3 npy MobOM LeaoM g;
6) He peymANOCH HA 3 HE OpY KAKOM LEenoM 4;
B) AeNAROCH HA 3 TOJILKO NPH HEKOTOPHIX LEJNEX d.

450. Ommo M3 ABYX BARTYPAJNBHEIX YNCes TPH JeJICHHM HA 7 8T
OCTATOK 2, a gpyroe — ocTaTok 5. Karoil octaTok moayumTesa
npH AejMeHHN HA 7 YABOSHHOI'O HpPOUSBEJeEMS 3THX YHCeNn?

451. OpHOo N3 ABYX HATYDAJLHLIX YMCeN IpHM aeneHmw HA &
AaeT ocTATOK 4, a Jpyroe — octaToxk 3. Kaxoil ocTtaTor momydmT-
CA OpM AeNIeHHH Ha § OPOM3BEAGHHA CYMMBI M PASHOCTHM PTHX
qucen?

452. YopocTHTe BHpasKeHKe, NCNOAb3YA BBefieHHe HOBHX Ile-
pPEMeHHEIX!
a) (a® + b2 - Bab)a® + b — ab) — (a? + b a® + V® — Gab);
6) (22 + 2 + p® — dpxy)x® + y* + p? + Bpay) -
= (@ + ¥ + P + 2 + p® - pay).
453. Horamute TOMEAECTBO:
a) (x* + Ut + yt - 2xp) — (2t + Yyt - Bxplxt + A +
+ dxy) = 24x%y;
6) (a® + ab + 1){3a® + 2ab) — (30® — ab + 1)}a® + 2ab) =
— 24® + 4a%2,

el ’\
LR Y YnpaxneHua 0N NOBTOPaHUs
454, BrunpcanTe:

a) [4.16 . i - 5,04}- 20, 5;

6) -[3,18 . -;- - 4.16] +10,3.

455. Krura cravana nogopoxansn Ha 15%, a saTeM mmoperie-
Bena Ha 15%. Kax masmeHnsach meHa KHEru?

Hs pausmx oTeeroB BHepHTe BepHHI: ocTaNach TOH xe;
VMEeHBIINAACH; YBENHYHIACK.
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456. Ilonbaysachr TaGamuell KBAZpPATOB ABYSHAYHHIX 4UCE,
BLIYHCHAHTE 3HAYEHHIE BREIDAMNEHM:

a)3-74 6)-2-.9% B)84-1076; r) 64— 232,
457. IIpeacraBbTe BHIpAXMKEHNe B BHAe Ky6a oaHOWIEHS:

8) 64a%% 6) —0,0084'25%; ) 217 a¥p1s; 1) —gnpsn,
458. IlpeacraseTe KaMu ALl H3 ogHoudeHoB 4x3yS, 12xy2,

~6x%y, —2xy B BHEE NpOM3BEJeHNS OAROYNCHOB, OAHH M3 KOTO-
pHIX paeer 2xy.

1. CdopmynupyiiTe IpaBUNO PACKPRITUA CHOOOK:
a) nepej KOTOPBIMH CTOHAT SHAK «ILEIOCS)
6) Depes KOTOPHIMU CTONT SHAK «MHUHYCS.
¥npocrnte pripasxenne (2a + b)+ (a— b)— (3a - b).

2, CdopuynupyiiTe DpaBHI0 3aKMOucHUs B cKobkH. B MHOTO-
wiene at + 8a2 - 2a + 8 zaxmounTe [BA TMOCAEEHNX WICHA B CKOOKH,
OOCTARME NepelR cKoOKaMU: 8) SHAK <«Imiocs; §) 3HAK «MHHYC».

3. CdopmynupyiliTe npaBmiIc YMHOMEHHA OZHOWIEHA HA
MHOTOWIEH., YMEOKETe OAHOWIeH 2a%b Ha MBorounes g — ab+ b,

4, CdopmynupyliTe nNpaBnNO0 YMHEOMEHAA MHOTOYJICHOB.
BrinoiHATe YMEOMCHUe MHOTOUAeHA 2x2 + 8x — 1 ua aApyuseH

4x — 3. YeMy pDARHEI CTeNleHb, crapmmii KoxpdHITHEHT U cBOGOE-
HEI 4JleH NpOM3BEJEHHSA 9THX MHOIQUYJICHOB?

: [ i | .>T;onomummue YIIRKHEHNS

K rnase 3
K maparpagy b

459, HaitinuTe sHaueHHe MHOTOWICHA % a®— 6ab + 9b® npu:

a)a-—3,b=-%;
6)a=09,6=-0,1.
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460. C noMoOImes KAMLKYIAATOPS BHEMHCIHTE BHAYEHHE MHOIO-

YJeHa:
a) 18x%— 2722+ 2,67 npu x = 2,4;
6) 1,2x% - 1,122+ 0,8x = 1,51 npu x = 1,7.

461. Cymmy S, nociefoBaTesIbHBIX HATYPAJIBHEIX YECeX OT I

A0 n  BRIIOYHTEABRHO MOXHO BBYHCINTE IO QJOI)MYJIG

S, = %n* + %n. Henonsaya oTy dopMmyay, HalifaTe cyMMy BCex

HATYPARBHEIX YHCEN:
a) or 1 ao B0 BRAIOYUTENBEO;
6) or 51 mpo 150 BKIHUYUTENEHO;
B) or 201 mo 400 BHKAIOYHTEJILHO.

462. PacnonommnTe MHOroWUIeH
5a®x? — 2a2x% ~ 6ax% ~ 4 - ax:
8) no yORBAWIIHM CTENEeBSM TepeMeHHOI a;
0) ne BOBPACTAIOINNM CTENEHSM [EPEMEHHOH X.

463. eBLI MHOrOYJEHEI:

x4+ 34+ 222 + 8, a®+0%+18,
8at+4, 22+ xy+ 1,
x84+ a8t 4 22, at+ 412,

BriGepnuTe M3 HHX Te, KOTOpPHE INPMHHMMAIOT DOJOXKHTENbLHEIE
SHAYCHHA IPH BCeX 3HAYCHHAX NEepeMEEHHIX.

464. IlpuBeanTe MHOTOWIEH K CTAHZADPTHOMY BHAY B HAaii-
AUTE ero sHAYeHWe npu a = -2, b = 11:

1 2 1
2 8 + 2 a2b - - 4% - a2bs
a) 3c:u:z'.l:»+al:r+3al:v 2ab acb;
6) ia‘b‘—o,w— %aasb‘+%a4b‘+ 2,3ab.

4685. B muorounere 5x* + x® — x2+ 8x— 1 aaMenwTe x Ha:
a) 3x; 6) —x; B) a; r) —2a.
IIpuBeauTe DOAYYEHHBLIH MHOTOYJIECE K CTAHASPTHOMY BHIY.
486. IlpuBeauTe K CTAHAAPTHOMY BUAY MHOTOYNEH:
a) 5all - O,Zau - lan‘il - an - _!‘,an'i'l;
3 6

Lon 4 Loynea _ %x" +x".

1
6 ~7%" "3 14
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46%7. dann MHOro4YJeHEI:
12x%y — xy — Bx%y — x%y + xy - y,
6x2%y — 4y — xBy — 8x% + %y + 38y,
3xty — 3x%y — x4y + y — 2y — 2xYy,
x2y + Sa?y — xy? + dxy? — y — 8x%y — Bxy,
BrifepATe M3 HHMX Te, KOTODHE TOXEECTBEHHO PABHH JBY-
uneny 3x%y - y.

468. aHn BHp&MEHHA:
5a%? - £ 0P + 2, (3a%%2 - 2ab+2,

2+ (~2ab)® - [—% ] 2+ (—2ab)? - (~ab)s.

Kakne H3 HAX TOMAECTBEHHO PABHEI ABYLneHy a®b®+ 27
469, KaxoBa cTeneH:E MHOTOUJIOHAS

8) 2% — 35y + 1 + 325y — 4%
6) a% — 2b% - 1,5a%b + 0,5a% — ab;

B) Tx2y® — 2x3y2 — x%% + 5% — Sxy;
1) 12bc% — 2b2c3 + ¢4 — b + 25337

470. BaMenHTe 3HAK * KAKHM-JII00 OAHOUYIEHOM TAK, 4TOOBI
IOIYIAACA MHOrOWIEH YeTBepToli CTeneHw:

a) * +4x* + 3x% - x2- 106;

6) 65— % + 12x4 — 2+ x;

By x+ % +at— a6 8x2-1;

r) 18x% + % — 225 — x4+ 42+ 21.

471. B muorowiene x™y" ~ xy® + x%yf - xy + 1 aamennTe noKa-
3aTEAM m H 1 HATYDAJNBHBEIMH YHMCIAMH TAEK, YTOOH HOIYIHIICA
MHOT'OWIeH:

a) mecToii creneHu;
6) narolt cTenenw;
B} CegbMOIl CTeIeHM.

472, TlopfepuTe, ecNH BOSMOMKHO, KAKNE-THO0 SHAYEHHA M H
n, OpHE KOTOPHIX CTENeHb MHOrOwiena 3a™b* — ath+ 2a% — ab+1

PABHA;
a)6; ©6)56; BT 1)8.
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K naparpady 6

473. Halimure cyMMy ¥ pASBEOCT: MHOTOUIEHOB!
a)bx%— x4+ 38x2+xumxt+8x2—2x+1;
6) 12a2— 6b— Te+d u a2+ 2b+ 4¢— d.

474. Bupaxenune M = A- (B +C) npeacrapete B BALEC MHTO-
YNeHsa, eCan
A= ~-0,5x%2 + 1,5x%2 - 28,
B = 0,4x%8 — 0,3x%% — 24,
C = 8,1x%8 ~ 2,2x82 ~ 85. .

475. Bupamenne P = (A — B)+ (C — D) npeacrapbTe B BIAE
MHOIOYJICHA, €CIIH
A= 3,522~ 2,4b2+1, C=a?- 0,402 - 4,8,
B = -0,64® + 2,302 — 2,6, D = 8a2 + 0,662 + 82.

476. Bamennte M mHOrouneHoM TaAK, YTOOBI IOJIYYEHHOe pA-
BEHCTEO OBUIO TOMKIECTBOM:
8) M+(2x%+x) = 8x2— x+1;
6) (8at-— a)+ M = 5a- 6aq;
B) M— (x®+ x2) = 8x2+1;
r) M- (8a*- a) = 5a*+6a+1;
D@t+a)— M= 2a%—a+9;
e) (2xt - 3x%) - M = x4+ x5

477. Kakoit MEorowneH mage npubaBMTeE K MHOrOWIday
3x% + 2x2 — x4+ 6, UTOGH TOJIYMUTH:

a)3x%; 6)x%  B)x+6; 1) 3x%+2x27

478. Karxoil MHOrO4YJIeH HAaZ0 BBIYECT:H H3 MHOTOIIEA
5x% — 6x2 + x — 1, uT06H MOIYUHTS:

a) 523 6)5x3+x; ®©)38x; 1) 67

479, IlpencTaBbTé MHOTOYAEH B BHAE CYMML! HIH DPASHOMTH
ABYUNCHOB ¢ NOJOMHUTENLHEME KoahdunueHTAMN;
a) 6x° - 6x*— x+1; B) =25 + x1 — x® + 2%,
6) x4+ 2%+ 322+ 8; r) 328 — 2B+ xt — B2

480. IlpepcTasbTe TPEXWIEH B BHAE CYMMH ZBYYJIEH'B,
Kayblli U3 KOTODHIX COREDKHUT UNeH RHAA GX, THe ¢ — HEKOro-
poe IHeno:

a) 22+ 8x+1; B) x2+ 5x— 11;
6) x2— 6x— 8; r) x2+x— 81,
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481. Ecim ¥z ABY3HAUHOTO YHMCJA BEYECTH ABYZHAYHOE THCHO,
BANMCANEOE TeMY e NuPPAMH, BSATHIMEZ B 06pATHOM DOpAAKE,
To pasHocT: Gymer paBEA 72. Haifigure 910 ABysHAYHOS UHCTO.

482, IlpexacTaBETe YACAR B BEAC MHOTOUNEHOB H YIPOCTHTE
MORYuYeHHOE BHIpasKeHHe:

a) a0b + b0a; B) 8ab - aiTB;

6) bay — xp; r) ablc - cbla.
483, TpeoGpaayiiTe B8 MHOTOWIEH;

a) a"b" (a®b* — a% — 38);

6) —2x"y (—x%% + xy° — xy);

B) (3b8 -+ 15b% + ¢4) - (—0,1b%);

r) [y7 - %xy‘ + %xy* + x) - (-1527p2).

484. B supape 6prrajia H3roTOBAANAA €XXeJHEBHO ( HIFEME,
B Qespane — ua 20% Goublue, ueM B AEBADE, H HA b uamenmii
MeHBlIe, YeM B MapTe. CKOJNBKO H3gesMi uarorormna Opuraga
aa neperit kBapras, ecan B AEBApe Obl1o 19 paboumx nEei, B
despane — 20 pabounx aneit, a B Mapre — 257

485. Marasun B nepseii mecan upopar 35 KypToX, a BO BTO-
poif — Ha 15 kyprok Goaerme. Hafizpre BEIPYYKY MOArasuHa 3a
ABA MECHI4, eCIA M3BeCTHO, YTO B MEPBHE MecAll KYPTKH Npo-
A8BSJHM TIO TeHe g P., 8 BO BTOpOi mecsy uens sospocaa Ha 10%.

486. SBaMeHNTEe EBLHIDAKEHHE TOMXKJESCTBCHHO PaSBHBIM MHO-
TOYJIEHOM:
a) 18— 72 — m)+3(1 — 2m);
6) 5pp+ 1) — pX(5 +p) + %
B} —0,6x(x +0,8)— (0,42 + 1) - (—x);
r) 72 +8b — 1)+ (b+4)-(-Tb).

487. ¥VhnpocTHTe BHIpasKeHHE:

a) (2x%)% - x3(1 - x);
1,.Y 1 .
6) (—Ebz] + b{-é}—b“ - 1],
B) (0,2x%)% - 0,1x2(0,3x% — 1);

1) [-—%a“] - -i-;-ga(as + 256).
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488. ¥YnpocTETe BHIpAIKEHHE:
a)-x—(1-(@1-( - .. (1-x)..))), rie exurnna Hamm-
cana 10 pas;
6)—=x—-(1-(1-1~- .. 1-2x)..))) rae epmama HaTK-
cana 101 pas.

489, OfnsacHUTe CYyTH YHCIOBOTO QOKYCA: €CAHM ABYBHAUHOS
YHCJ0 YMHOMHTEL Ha cels, BHITECTh H3 mHero 81, moiyveHHEIH
Pe3yIBTAT PAasAeNNTh HA safyMAHHOE YHCJIO, YBEJIMIEHHOe Ha 9,
a K YacTHOMY NpRbasurs 9, TO INOIYUNTCA 3aXYMAHHOE YHCJIO.

490. HoxasuTe, yTo NMpy BCEX ¢ M b 3HaYeHWe BHIPAIKeHNs
3a2+a(a~ 4b)— 2a(6 — 2b)+ 12a + 1 ArAgeTcH TONOMHTENLHEIM
YHCIOM.

491. IlpencrasrTe B BHf€ MHOTOUNCHA:
a) (e + 3Xa + 4Xa + 5); B) (y+ 2Ky - 20y +4);
6) (x~ 1}x— 8)x + 6); r) (p— )@+ 1)(p + 2).
492. IIyete m — cymma Ko9(QPRIFEEHTOR PR YeTBHX CTene-
HAX, N — CYMMA KoodMIizeaTORB IPH HEYeTHHX CTENeHAX MHOTO-
YneHd, TOEASCTEBEHHO PaBHOTC DPOH3IBECHHIO
(x2 - 2x — 3{~2x% + 8x 1),
Haiimre m ; n a mz— n
493, BamenmTe cTeneHR OPOMSBEICHHEM M npeolpasyliTe
€ro B MHOMOWIEH CTAHRAPTHOrO BHAA:
a)(x+1)% 6)a-6¥ B (x+ys 1) @- 5L
494, JNoramure, gro KAKAOE H3 BRIDAKEHME
(a + b)Ya® — a2b+ ab?® ~ V¥ u (a — b)a® + a®b + ab? + bP)
TOXAECTBeHHO paBHO af— bl
495. Hoxaxmre, 9aro npd JOO0M sHaYeEHN b:
a) supaxerue (b — 4¥2b+ 1)+ 7(b + 1) upnEmMaer no-
JIOKHUTENBEOS SHAYEHHE;
6) supaskerme 5b(2 ~ b)— (b + 1}(b + 9) zpurnmaer o1-
PHIATENIEHOE SHAYEHHE,

496, Hoxaxxmre, 9TO He 38BMCUT OT 4 3HAYCHHE BRIPAIKOHHA
(7,5a — 2b)(2a + 4b) — 15a(a + 2b) + 4ab.

497. Halipure snayende BHPAKCHAR
1

(942 — 15a + 25)8a + 5) — 9a°(Ba —~ 1) npu ¢ = —g; 0; 1~§,
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498. YopocTuTe BEIpAEEHUe:
a) (a+ 2)a + 2 a + 4) — a(a®+ 20);
6) (x+ 3)x +4Nx— 4)— x(x%+x ~ 16);
B) 232 — x)+(x + 1)x + 1) (x — 4);
r) a{e?— ) — (@+ 1)a+ 2 a - 3).

499. 3aBHACHT JH OT 0 3HAYCHME BHIPAKEHHA:
a) (a2— ba+4X2a +3)— (2a®~ a~ 10} a— 3);
6) (a— I a®+a+1)- (a+ 1)a2— a+1);
B) (a+ 1¥a— 1a— 2)— a(a®- 2a - 1);
1) (@ + 2)(a— 2}a+ 1) - (a2 + 1)a - 4)?

500. [Joraxmre, 9T0 ABISIONCH TOMAECTBEHHO PABHEIMH BLIDA-
SKEHMI
a) (x+a)x—blx—¢c) m ¥+(@a—b- ¥+
+(—~ab - ac + be)x + abe;
6) (a+b+xHe-b—x) m (a— b)a+ b) — x(2b+ x);
B)(@a+x+yNa+x-p) +y* u (a+ x>

4 Asrepa, 7 wr.
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§ 7. /\ YPABHEHUE C OAHOW NEPEMEHHOW
16. V YpaBHEeHMEe U €ro KOpPHK

PaccMOTpUM CTapMHHYIO 3agady:

Jlerena cTas ryceii, a HaBCTpedy UM JIETUT I'yCh. «3Jpas-
cTBy#iTe, CTO ryceiil» — ropopur rycek. «Hac e cro, — oTBeda-
10T eMy rycu. — Eciu 66 Hac ObLJIO CTOJIBKO, CKOJIBKO TeIeph,
Jla ellle CTOJILKO, Ja IIOJICTOJIBKA, /I8 YeTBEPTh CTOJbKA, Ja elle u
ThI, I'yCh, TO TOrZa Hac ObwWIO OBI cTOo». CKOJNBKO ryceil B crae?

O6o3uaunm OyKBOi X 4HCJIO ryceil B crtae. Ilo ycmoBuio sagaum

1 1
x+x+ '2x+ 4x+1 = 100.

Y1066 HANTH HEM3BECTHOE YHCJIO I'yceil, MBI COCTABMJIM pa-
BEHCTBO, COAepiKallee nepeMeHHYI0. Takue paBeHCTBA Ha3bIBAIOT
YPABHEeHUAMU € OOHOU nepemeHHOl UNU YPDABHEHUAMU € OOHUM
Heus3eecmHuiM. BriepBrle YypaBHEHUS B SBHOM BHJAE IOABUJIKUCH B
TpyZe «ApudMeTrnKa» gpeBHerpedyeckoro marematuka IluodanrTa.

AdnogaHt AnekcaHapuiickuii
(Il B.), pEBHErpeqECKNA MAaTEMATIIK,
aBTOpP MEPBOr0 WN3NOXEHUSI OCHOB
anrebpbl, KOTOPOE MOXHO HaAUTU BO
BBEAEHNUUN K COYMHEHMIO «Apudme-
TVKa»; 3AeCb BMnepBble AN 0003Ha-
YEHUS] HEM3BECTHLIX BBOOAUTCA Oyk-
BEHHAsi CUMBOJIMKA, paccMaTpusa-
I0OTCS ypaBHEHUN W nNpaBwia WX
npeobpa3oBaHuii, Ha3BaHHbLIE NO3Xe
an-Xopeamu «anb-axeép» n «anb-
mykabana».
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Ham mago HaliTiz sHAYEHHE X, IPH KOTOPOM YpaBHeHMe obpa-
MAeTCA B BEPHOS YHCNOBOE paBeHCTBO, Takoe uMCNAO HASBIBAIOT
KOpHEM YPABHEHUR.

Oupenener ue. Kopuem ypabpeHenns (pelieHHeM Ypap-
HeHNA) HASHBAETCA 3AAYCHHE NepeMeHHOoN, NPA KOTOPOM YPaB-
HeHHRe ofpamaerca B BepHOe PABCHCTRO,

Pewuums ypashenue — snavum Railmu MHOXCECE0 €20 KopHetl.
Huade ropopd, pemNAThL YPABEEEHE — SHAYMT HANTH BOE €TI0 KOpDHEU
HAA JOKA3aTH, UTO HX HeT,

MuoxecTBO KOpHeil YPEBHEHHA MOJKET COCTOATE HS OQHOTO,
EBYE, TPeX ¥ T. A, 3MIEMEHTOE, OHO MO}ReT GHITHE DYCTHBIM MHOIKE-
CTBOM HIH MROHEHHHM MHOMECTBOM.

IlprEegeM nmpHMepE.

1. ¥papeEerEme ¥ + 1 = 6 HMeeT OAmH KOPeH: — wdcno 5.

2, Ypaenenne (x— 1}(x — 5)}x ~ 8) = 0 umeer Tpn KopHSs: 1,
b = 8. Kakpoe m3 »TRX sHAYCeHHME ¥ ofpauiaer mpomseefieHue
(x— 1}x— 5)x— 8) B Hynp, & NIpH MOOEX APYIrUX SHAYECHUAX X
HH OIWH H3 MHOKHTeNedl He PABCH HYJNIO, & SHAYHT, HE PABHO
HYJII0 UX NpPOHZBefeHHe,

3. VpaBHesve x = x + 4 He MMeeT KOpHeH, TAK KaK 3Have-
HHE erc JIeBOM 4YacTH MeHBINe 3HAYEHHS NpAaBOii uacTH LIpH
AI000M 3HAYEHHH X.

4. ¥pasrenme 3(x + 5) = 3x + 15 nMeer GeckoHeUHO MHOrO
KopHeii, TAK KAK B CHNY pACIpPEeAeIHTEeALHOID cBoilicTBa yMHO-
JKeHHA SHAYEHHE €0 JICBOH YACTH DABHO 3HAMCHWIO mpasoH uacTH
opa JioM sHAYeHOR X.

B ypaBHernu 17~ 8x = 2x— 2 ofe ero 9acTH HMEKT CMEICH

15-
opr modoM gHAYEHHN X, & B YPABHEHHA x—2x = x+9 ofe ero

YACTH HMEKT CMEICI TOJARKO TOraa, xKorga x + 2. I'oeopar, aTo
0ONACTRIO OLpefelieHHA HePBOro ypabBHeHEA (MnH o0JACTEIO RO-
OYCTHMBIX SEAYEHNI mepeMeHHOH B NEepROM YDABHCHUM) SBIA-
eTeH MHOMKECTEC BCeX YHCeN, 8 00JACTHI0 onpefieNleHUsd ETOPOTO
YPaBHEHHS — MHOMECTBD BCEX YHCEN Kpome 2,

Onpepgenenne O6HACTSIC onpefeleHHMs YpPABHSHHA
{06NACTHIO ONMYCTHMEIX 3HAYCHMH INEPEMEHHON B ypaBHCHHN)
HASHBACTCH MHOMECTRO 3HAUYeHHI mepeMenHoM, NMPH KOTOPHIX
ofe YACTR ypPABHEHHN HMEIOT CMBICI.

BeemeM Tenepr NOHATHE PABHOCHMIBEOCTH YpaBHeHuit.
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Vpasaenua x2 = 36 m {(x+6)(x— 6) = 0 mMeoT OAEE M
Te e KopaM: —6 m 6, Taxwe YDaBHEHWA HAZKEBAIOT POSHOCUAL-
HbEMU.

Onpepenenne. YpapHeHHA HASHBIBAIOTCH PABHOCHIL-
HBLIMH, €CIH MHOESCTBA HX KODHel COROANAIOT.

Huave ropops, YPABHCHUA DABEOCHJBHEI, €CJH OHM HMEIOT
ONHU M Te JXe KOPHE WM He HMeloT KopHefi.

B nmpouecce pelmeRHs ypasHeHnll CTPeMATCH ASHEOe YDARHE-
HAe 3aMeHHTL O0Jieé UPOCTHIM YPABHEHHWEM, PABHOCHJIEBHBIM
emy. Ilpu sTOM ucmosbsyioTcs crefyromue ceolicTBa:

u3 0GHKO20 YPAGHEHUR RORYRAECMCR DPAGHOCUALHOE eMY
ypacnenue,

1) echu neperecmu cagzaemoe u3 odnoil wacmu ypasuenus
6 dpyzyi0, U3MEHUE €20 3RAK;

2) echu obe wacmu YPasHERUA YMHONCUMS UAL pasdenume
KHa 00RO U MO e OMAUNKOE OM HYAR YUCAO;

3) ecnu 6 xaxod-rubo wacmu uny ¢ o0eUx LACMAX YPAGHERUA
SHROARUMb Moxncdecmeennoe npeobpazoeanue, Re MerArOuiee
obnacmu onpedenenun ypasnenusn.

Ileperie gBa CEBOMCTES MOM(HO NOKASATE, MCNONB3YA CBOMcTBaA
BEePHLIX YHCJIOBEIX PABEHCTB: €CJH K o0eHM 9acTAM BepHOro
paBescTBa NPHGABATE OXHO M TO e YHCJO0, TO HONYYHNTCS BEDHOe
P&BEHCTBO; €CIH 00e YACTH BePHOIN PABCHCTBY YMHOMKHTE MJIH
Pa3fenuTh HA OZBO W TO e OTIHYEOE OT HYNA YHUCIO, TO MOJY-
9UTCA BEPHOE PABEHCTEO.

TpeThe CROMCTEO BLITEKAET M3 TOrO, YTO B PE3V/LTATE TOMKJE-
CTBEHBOTO mpeolpa3oBAHNA MOJXYHUAETCA BHIpAMKeHue, 3HAYCHHE
KOTOPOTO COBIAA&ET €O 3HAUYEHHEM NCXOAHOT'C BRPAIKEHHA OPH
MIOOHX AONYCTHMME SHAYCHHAX NepeMEeHHOH.

SameTnM, YTO TpeOOBAHME COXpaAHERHH OONACTH OULDeAeJIEHH
VPABHCHRS ABAACTCH CYIIECTBEHHBIM. Tar, ecli B YPABHEHHU

1 1
x+ 24 ﬁ - ﬁ = 2x
muemuynmpaanoc'mx—iz = 7g* O UOAYYHNTCS YpaBHeHHe
x+2 = 2x,

He paBHOCHMbEHOC naRHOMY. leiicTBHTeNbHO, 9ucao 2 asiasercs
KODHEM BTOPOTO VDABHEHHUSH, HO He SBISeTCH KODHEM IOEpBOTO,
TAaK KOK JPH X = 2 JIeBAfA YacTh IEPBOr0 YPABHEOHMSA HE HMEET
CMEICHAA.
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BepHeMca X sazave, pacCMOTPeHHOM B HAdase IYHKTA.
PermMM coCcTaBACHHOS 110 YCIOBHIO 384K YpaBHeHHe

x+x+ %x+ %x+1 = 100.

ITepenecem cuaraemoe 1 B HNpaByio 2ACTE, HIMEHHMEB €ro 3HAK
HA TPOTHRONONOKHEKA U ODpHBefeM HoJOGHEIE CIATAEMEIE:

1 1 3
x+x+ §x+ Zx—lOO— 1, Zix—99.

Paspenum ofe yacTH ypeBHEHHA H& 2%:

x = 36.

Bamensia HDOCIEAOBATEARHO ONHO YDABHEHHE JPDYIHM, &MY
PABHOCHJIBHEIM, MLl HAIINM, 4T0 UMcACe 36 ABNAeTCA KODHEM
YPABHEHHSA, COCTABJEHHOrO N0 YCIOBHIO 3aJa4f.

Tenmepr MLI MOMEM OTBETHTH HA BOOpOC BA7AYM — B CTAE
66110 36 ryceh.

501. fIsnaercs su umciao 7 KOpHeM YpPABECHHA:
a) x4— 5x% + 1742 + x = 15;
6) (17x — 119 x* + 11) = 0?

502. N3 muomecrsa X = {-3, -2,-1, 0, 1, 2, 3} srpenuye
DOAMHORECTBO YHCEN, ABNAICIIHXCA KOPDHAMH YPARHEHMA

x4 - 1327+ 36 = 0,

503. M3 psunntix vpesmennmii srifeprre T, AAA KOTOPRIX YUC-
a0 —12 gengercAa KopHeM:

(x—4}x +12) =0, (x-12x =10,
3x2+x = 132, |2+ x=0.
504. Cronnro xopHelt HMeerT ypaBHEHHe:
a)x+8=11; r) 83x— 21 = 16+ 3x;
6) (x — 6)x + 4)=0; D+ x2+1=0;
B) 5(x +9) = 5x + 45; e)x2+ (x—5F =07
505. IlpusepuTe IpPHMEpP VPABHEHEA, MHOMKECTEO KOpHeH
KOTOPOTO:

8) COCTOMT M3 OZHOTO IHCIE;
6) sBasleTca OecHOHEYHEIM;
B) ABAACTCH HOYCTHIM,

$06. Halipprre MHEOMXECTBO KOPHEeH ypPaBHEeHH:

a)(-x)t=uxt  6)aT =(-x); B) (-aP - (%) =z 2P
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507. Hmeer an:
a) ypasHeHHe 5x8 + 3xt+ 22+ 1 = 0 momomxmTeNLHEIE
KODHH;
6) ypaBreHue 2x°— x*+6x— 1 = O orpEDAaTeJLHEE
KODHH?

508. Vraxkure o6nACTE ONpEACJIeHAA YPARPHCHHA:
8) b(x— 1,8) = 3x+6 ) 2-1__3__9n_ 2,

3 x+1 3x
1 2x 2x
x+1+ — =0; e) 8xt - =8- .
) e ) *]-1 -1
X2 +18 20 2
B) —— —4=25; W) Bx2 — X _—g__8%
g ) |*]+1 fxf+1
[i]
Nay1 80
§509. Pemmre ypapHeHHE:
a) | x| = 18; 0|x|=x ) | -x [t = xts
6) | x| = 0; ) | x| = -x; a) |-x [ = .

B) |x| = —15; e) [ x5 = —x5;

510. Kaxze cBOiCTBA YPABECHHH NOSBOAAIOT YTBEPIKAATD,
uTO PABHOCHARHEI YDABHEHHA:
a)bx-1=11n6x=11+1;
6) 15(2-x) =30 2~ x = 27
511. ITpoeephTe, PARHOCIILHEI JIX ypasHeHusi 2x —3=1—xm
a)3-2x=x-1; B)-z-’%_——%=l—§£=
6) 32x— 3) = 3(1 — x); MN2x—-—x=1-3.
OOBACHHTE, HA OCHOBAHHH KAKHX CBOICTE MOMHO CAEIATH
BHIBOAK O PABHOCHJILEOCTH FUJIA HEPDABHOCENBHOCTH YPAEHEHMIL.

512. PaBHOCMJBHEI JIH YPABHEHHSA:
8)12x-2=Tx+1u12x-Tx =1+ 2;
6) 15(6-0,2x) = (2—x) 1 90— 3x = ~2 —x;
B) 0,01x-0,2=0u x-20 = 0;
Nax-242 _ yi2u8e=x+20

513. IIpn RaRHX SHAYEHHAX M PABHOCHNLHE YDPaBECHM:
aATx+2=16uTx+2+m=16 + m;
6) Tx+ 2=16 n (7x + 2)m = 16m?
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514, Pemmure ypaBHeHUe x¥ = 2k, rfe k # 0, oTHOCHTENLHO
nepemMennoii: a) x; 6) y.

p bl

N\
rprit ’/ YnpaxHeHna A8 NOBTOPeHNN
515. VopocTure BHpaMeHHe:
a) 2,7(a — 18) - 0,8(2a + 50)- 1,7;
6) (b— 1X6b+4)— (2b+ 3X3b— 2)+(6,4b— 2).

516. CpapHHTe 3HAYEHHA BEIDRIKEHUHA:
a) 6 - (-2)"! u -6 - 2%
6) 7 -(839u-7.39
) (1,7 - 0,8)% u (0,8 - 1,7)5;
r) (0,9 - 0,2)® u (0,2 - 0,9)5.

17. \ Jluneiinoe ypaBsxerne

¢ OnHOI NepeMeHHOI
B MocrkoBeckoM mMysee B3CODASHTENRHEIX HCKYCCTE HMEHU
A. C. Ilymkuea XpaHuMTCA JApeBHEeerANeTCKHNE nmanmupyc, co-
spaHAE okoxo 2000 r. go H. 5. OH moayunn Hasesagme Moc-
KOBCKOTO nmammpyca. OfHa H3 ero 3ajs4 CBOJUTCA K YPABHEHEKIO

x - %x = 20, papEOCHABHOMY YPABHEHHIO %x = 20. Taxue ypas-
Heruda pemaay B Basmnone, lpesneit Hagun n 8 [pesnem Kn-

4
TAe 38 ABE THICAYM JeT AC HAIIEH SPH. YpaBHEeHHAE X = 20

umMeer B ax = b. YpeBHEHHA TAKOrO BHAA HASEIBAKOT JlHelinbt-
MU YPAGHENUAMY ¢ 00ROl nepemennoil,

OnpepgeneEue. ¥pasHEeHEHe BHAA ax = b, roe x — me-
PEeMEHHAN, ¢ M b — HEROTOPHE YNCIA, HASKIBACTCA JHHEHHEIM
YPABHGHHEeM ¢ OofaHON nepeMenHoii,

IMpumepanmy JMUHeHHKEX YpaBHeHMT MOTYT COYKHTE YPABHCHAA:

0,5x=2, Tx=0; -x=4.

Broneppom na enx ¢ = 0,5, b= 2, popropoma=7,6=0, 8
TpeTheM a = —1, b = 4.

B ypasHeHHH X = b 4HCHO @ HASKEBAWT KOodDOHIMeHTOM, A
yucso § — ceo0oAHBIM YNEHOM.

BriacHEM, CROMEK0O KODHEil MoxeT MMeTh ypaBHeHHe ax = b.
PaccmorpumM cayuau, gorma @ # 0 u b — moGoe yuacno; Koraa
a=0ub+0;rortmaa=0ub=0.
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Ecau a # 0, 1o, pasgenws Ha g o0e 4acTH ypaBHeHHMs ax = b,

b
HaligeM, 9TO X = 32 T- €. B OTOM CIIyuse ypaBHEHHEe UMEeT eHH-
CTREHHHH KOPeRb, papakil Ej .

Ecniz a = 0 u b # 0, To ypaBHEHRE aX = b He UMeeT KopHeil,
TAK KAK IPM 2TEX YCAOBHAX paseHcTBO Ox = b HH OpH KBKOM X
He SBJIAETCA BEPHHIM.

Ecm a = 0 1 b = 0, 1o moboe Yucio ABNsAETCH KOPHEM YDaB-
HEHNA, Tak Kak papeHeTBo Ox = O BepHO DpH mioboM x.

Hrar, MEOXeCTBO KOopHEH JHHEHEONO yDABHEHHS MOXeT Co-
CTOATH M3 OJHOrO ANEMEHTa, OBITh OYCTHM MHOMKXECTBOM, GBITH
OeCKOHEeYHEM MEOIKECTBOM.

817. HeHE ypaBHEHNA:

12x =0, O0x = 12, —x--;*, Ox =0, %x-o, 0x=%.
Karxue us gux:
) UMEIT eAUHCTBeHHHY KOpeHb;
6) He EMEIOT KOpHEei;
B) uMeI0T OecKOHeYHO MHOTO Kopreii?
518. HaiignTe KopeHL YpABHEHHSA:
a) 9x = —108; r) 18x = 2; x) 18x = 0;
6) —x = 1; B) ~Tx = —3; 8) -11x = 17T;
B) ~100x = 7; e) —x = —11; u)-x = 0.
519. Pemure ypaBHEHHE:
2) 0,6x = -1,6: 1) Tx = %; %) -:;x = 0,1;
6)-0,05x = 1; W-7x=8  207x= g;
8) 0,81% = 0; e) 0,2x = g; m) —2x = 0,3.

520, TIpyn xakMX 3HAYCHHAX X 3HAYEHRE BHIDAYKEHHA 7X PABHO:
a) 343; 0) —1; B) %; r) 0; xn 0,17

521. CocraBbTe KaKOe-THOO NEHEHHOE YPABHEHME, KOTOpDOE:
a) uaeeT €ZHACTBEHHEINA KOpeHb, paBHME —8;
) me EMeeT KopHeil;
B) mMeeT OECKOHEYHO MHOIO KOpHeil,
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$22. PemnTe ypaBHeHHe:
8) | 7Tx| = 14; B) | 0,5x| = 0;
6) | 0,8x| =1; r) |~2,5x| = -5.

528. B yparHenuu ax =~ 15 maiignre xooddwumenTt ¢, 3H4H,
YUTO KOPeHbL YPABHEHHSA PABEH:

a) -3; 6) %; B) —-ilg; r) 0,02,

$24. HailignTe Bee menbie sHAYCHHA Koo(dHiuenTs @, OIpH
KOTOPHX KOpDEHF YPABHEHHA 4x = —8 ABIAETCA UENLIM EHCIIOM.

525, Ipu kaxux sHauennsx k ypapaenme kx = k° — 4k umeer
eIMECTBEEHEI KOpEeHBL; He HMeeT KOpHeill; HMeeT GecKOHEYHO
MHOIO KOpHeH?

526. Ilpu KAKUX SHAYEHWAX 7/ YDABHeHEe mx = m2-— 5m + 6
HMEeT eAHHCTBEHHLIN KOPEeHE; He EMeeT KopHell; pmeer Gecko-
HEUHO MHOTO Kopuei?

527. He pemas ypaBHeHEHe, COCTABLTE KAK0e-JAO0 YDABHCHHE
¢ mereME KosthdHIReRTAME, €My PABEOCHELHOE:

a) -3,17x = 2,1; 6) %x = -2,5; ) -1%:: - -2

528. 3man, 9T0 NEePeMeHHBIE NPUHAMANOT NOJOIKHTENIBHBIE
BEAYEHEA, BHIPASHATE:
a) m3 GopMynEl § = ab mepeMeHHYIO @ uepes 8 U b;
©) uz GopMyNL 8 = Ui HepeMeHHYI) U uepes 8 u i}
B) B8 QOPMYARL p = M KRXKEVIO H3 ODepeMeHHBIX M U n
yepes ABe IZPYrHe.

e g | .\
7 YnpaxHeHMs Dnn NOBTOPeHMA

529. VopocTHTe BHIpAKEHNE M HAUAHETE ero 3Ha4YCHUe!
a) Sx(x+3)-(Bx+ 112+ 2) upn x = 1,8;
6) (6a — b)a — 2b) - (2a + b)(3a + 2b)
opu a = ~1,6, b = 2,

$30. HailigmTe 3HAYeHHEe BLIpAYKeHHS:

Al 15
& om O %

531. BagaiiTe ¢ NOMOMLKY NEPEYRCACHEA HACMEHTOR MHEO-
MECTBO TPEXIHAYHLIX YHCeN, ¥ KOTOpHX nubpa Jecarios B 4 pasa
Gonpme mudpH coreH B Ha 2 Ooapine nudphl eAHHHL.
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I|I|i| .\
U LI B Y KontponuHule Bonpocst
W 3apaHus

1. Yrto HAsRIBAETCS KOpHeM ypapHeHUAT? Sprsercs mu umcio 2
KODHEM ypapHeHua x°— x = 62

2. Yro SHAYAT PEIIATH YPABHEHHE?

3. Karxpe ypaBHeHHS HABHBAIOTCA paBHOCHARHLmaH? Cdop-
MYJApPYHTe yCIoBHAs NEepexofia OT AAHHONO YPABHEHWSA K PABHO-
CHJILHOMY ypaBHeHHI0. IlpmBesnTe NMpmMep ABYX PABHOCHIBHBIX
ypaBHeHuii.

4. Kaxoe ypaBHeHHe HA3HBACTCA NHHEHHKIM YpaBHeHHMEM C
opHoit nmepemenHO#?

5, Croanko xopHeli MOMKeT HMETH JIAHEHHOe ypaBHeHHe C
oanoiil mepemennci? IlpueeAnTe NpHMEpEL

§ 8. /\ PELWIEHME YPABHEHMA M 3A0AM

“18. PeineHne ypaBHEeHMIA,
CBOARILMXCH K NAMHEHHBIM

BHNoOAAAA TOXRJAECTBeHHEE NPeofpasoBRaHNA BHPAMKEHHH H
HCNIOAbL3YA CBONMCTBA VPABHEHMH, MBI MOJKEM HHOTAA pellleHAe
3A7IAHHOTO YPABHEHHS ¢ ofHOll nepeMeHHOI CBecTH K peIIEHHIO
DPABHOCAJNILHOIO €My JuHeH#HOTO yDaBHEHHASA,

PaccMOTPHM NpPHMEPEL.

YIpumep 1. Peminm ypasHeHHe
2x+1M3x—-2)—6x(x+4) = 67~ 2x.
¥uuOoKHM B JeBoli MACTH YyPABHEHHMA MHOTOYNeE HA MHOIO-
Yned M OSHOYNEH Ha MHODOUJIEH, & 3aTeM PacKpoeM crolkM:
(6x2+ 8x — 4x — 2) — (622 + 24x) = 67 — 2x,
6x2+38x—4x—2— 6x2—24x = 67— 2x.

IlepeneceM ciaraemile, COAEp:RAINAE X, B JIGBYID HACTh M
CBOGOAHEIe YNeHEl — B NPABYI0, H3MEHAA NPH STOM HX SHAKH!
6x2+3x—4x— 6x2—24x+ 2x = 67 + 2.

IipusepneM nopobHLIe claraeMbie:
—23x = 69.
Paspenum obe uacTu ypapHennsa Ha —23:
x =-3.
Mzul nOCHeaORATELHO AMEHANIY OAHO YPABHCHHE ADYIrUM, eMy
PABHOCHJIBLHLM. SHAYIHT, 3aJAHHOE HAM VPABHEHHE DPABROCIILHO
ypasHeEMI0 — 23x = 69 M MMeeT AMHCTECHHMI KOpeHE — yHeno 3.
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IIpumep 2. Pemuum ypaBHEHHE
x+2 _3x-1_ o

3 4
B sepoli uaeTu aTOr0 YpABHEHHSA COAEpXaTca Apobn %—g
3x -1
-1 -

YMuoxuB ofe YACTH YPABHEHHA HA HAHMEHBIUMHA 00Imil
sHAMeHaTenb gpobeit, 7.e. Ra 12, vonyuum

[“2-3—”‘—1)-12=—2-12.
3 4

PackpoeM cKoOOKH:

x+2 149 3x-1 40 . _
3 12 y 12 24.
YMROxRHAM KaxXAYIe ApoCh Ha 12 M BRINOJNAKM COKpAaIleHHEe:
(x+2)-12 (@x-1)-12 _
3 2 24,
(x+2)-4-(8x-1)-3 = -24.
Janee umeem:

4x+ 8- 9x+ 3 = -24,
dx~9x = —24—- 8- 3,
—5x = -85,

x =17,

BaMensas mar 3a MAroM OZHO YPABHEeHME APYIHM, €My DaB-
HOCHABLHEIM, MBI NOJYYWAM JHHeliHoe ypasHeHme —Bx = —36,
DaBHOCHJIBHOE ARHHOMY. 3HAYRT, NAHHOEe NuHeliHoe ypaBHeHHe
HMeeT eIMHCTBeHHEH KOpPeH:E — UMHCI0 7.

B pacCMOTPeHHHX NPHMEDAX pellleHHe HCXOZHOTO ypaBHe-
HHS CBOAHMJOCH K PeNICHHIO PABHOCWIIFHOrC eMy NHHeliHoTO
VPEBHEHHA aXx = b, B KOTOpOM Ko3ddHNUeHT @ He paBeH HYJIO.
OnHaKo MOMeT CAYYHTHCHA TAK, UTO, 3aMEHAA NMOCICHOBATEILHO
QN0 YpABHeHHNE APYTHM, €My PABHOCHNBLHEIM, MEI B De3yALTATE
HDOJYYMM JMHEHHOe YpasHeHHe nubo Buga 0-x = b, rae b ¥ 0,
aubo suae 0-x = 0. B mepeoM cnyuae MOYRHO CAEIATEH BHIBOJ,
970 MCXOFHOE VDABHEHHE He HMeeT KOpHeil, BO BTOPOM — 4YTO
OHO HMeeT OeCKOHeYHO MHOTG KODHeill, mpuueM imoboe 4HEIO
fBNAETCA ero KOpHEM.
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IIpumep 3. PeurmM ypaBHEHHE

2 4
Hrmeem:
2x-T7 _4x-1) 4 = 9.
[_2_ 1 )4 0-4,
22-7 ,_4x-1 ,_
> 4 2 4=0,

2x-T7-2-(4x-1)=0,
4x— 14— 4x+1 =10,
dx—4x = 14— 1,
Ox = 13.
Vpaprenme Ox = 13 He mmeer ropreli. Smauwmr, M pabBHoO-
CHJIBHOE MY HCXOOHOe YPABHEHHE HE HMeeT Ropnei-i.

IIpumep 4. Pemnmum ypapHeHHe
(bx—-1)—- 2(8x— 6) = 11— «x.
Hmeem:
fx-1-6x+12=11- x,
Sx—6x+x=114+1- 12,
Ox =0,
¥Ypaerenne Ox = (0, a 3HAYHT, ¥ PAaBHOCHJIEHOE €My HCXOXHOE
YpaBHeHHe uMeeT GECKOHEYHO MHOTO KODHeil, npudem moboe
YHCHC ABASAETCH €T0 KOPHEM.

532. HaiinpTe KODeH: YpABHEHHA:

a) 6x + 1 = 43; e) 12x+2 = 0;
6) —x— 4 = 11; x)1-27x=0;
B) 1,6+ x = 0 38) 0=16- %x;
) 2=13 + 0,5x; n) %x+2=0,

n bx- 8 = 1,5;
533. Ilpy KAKHEX g 3HAYEHHe BRHIpaKeRHA 1 — g-a PaBHO:
a) 7; 6) 0; B)—-2; r} 0,27

534. HaiiguTe KOpEeHL YpPABHEHHS:
a) 3,5 -3x = 2,3 +x; B) ~4x + 0,1 = —4,5x - 1;

1 1 1
6) 3 —x =g +2x; ) x+gxr=4- ;x.
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$35. Pemnmre ypaBEeHHS N3 ADEBHEETHIETCKNX NATHUPYCOB:

a) [1+-;—]x+4=10;

2,]1-1 2.1 =10:
6) [x+§x] 3(x+3x) 10;

24X _10
B)x+2+4 10;

2 1 )
r) x+§x+§x+;z-x—87,

x,1 x,1__ ..
m3x+—3—+§ —3—+9x—1,

€e) ([x+§x)+%-[x+§x]]-%=10

¥pasrenne a) — uz MockoBckoro manupyca, 2000 r. go H. 9.,
ypaBHeHNA 0) — €) — u3 nmanupyca Axmeca, oxkono 1700 r. go B. ».

536. ITpm xaxuX 3HAYEHMAX a:
a) sHAYeHME BHpUKeHHs 2 — 3a PaBHO YABOEHHOMY
3HAYEHHUX) BHIpasKeHHA 3+ Ha;
0) sHauYenne pupaskenns 7— 1,2¢ sa 7 Meunine sHave-
HES BRipaykerust 1 — 1,1a?

537. Peumre ypasHeHUe:

a)|x—4|=8; r) |1,2 + 0,4x| = —1;
6)|L1-x|=12  m)|25-|x+2||-25=15
B) |0,8x - 1| = 0; e|25-|x+2j|+1,8=2,8.

538. HaiipguTe, Np KAKHMX 3HAYEHHAX & KOPDHEM YPABHCHHAA!
a) a|2x ~ 1| — 4 = 5 apnaerca yncno -7;
6) 8a |6x — 41| + 8 = 14 sBasercsa uncno 5;
B)2°|38x - 2a]|+ 8 = x — 1 aenaerca uucno 3;
r)|x—a|+8=x-a+ 8 asnserca ymciao 1.

539. PemnTe OTHOCHTENBHO X YpPABHEHHE:
a) 6x —~ 3y = 1; B)-x+3a+b=0;
6) —x + 2y = B; r) 6 ~ kx + 4a = 5b (k& = 0).
340. IIpy RAaKMX SHAYEHHAX NEPeMOHHON BEePHO PABEHCTEO!
a)22*+8 =4 . 8% B) T3 m1;
6)9°t2=8%.27%;  r)3" =37
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541, PemmnTe ypapHEHDE:
a) (12-x)—-B8x+4) = —x—1;
6) 15+ (6x—-x+2) = 5x;
B) 2+x)+ (18 - 4x) = —(6x— 2);
) —(0,6x +0,2) = x— {(1,6x+ 0,1);
D 2x+ (1,5~ 8x)=1~-(x+0,7);

) 8- (x+ —}3-) = {22+ 7%}
542, HalimuTe KOpHH YpABHEHHA:
a) (6— x)+{(12+x)— (83— 2x) = 15;

6) (1,5x— 1)—(0,2x— 1) = 0;
B) 8,2x — (5,8x + 4) = —(0,6x — 1);

0 =(g-#)-(s+5)+ (22 5)

n) bx — 8x =—3 + 2x)— (x + 8);

e(1,6+x)+(24-2x)+{(x+7=0.
543. Pemnrte ypaBHEHHE:

)9 -(x-8)-(6-(2-~-3x))=-x-1;

6) 1,2 - (2x— (x—2)) — (x — 0,8) = 2x;

B4+ (2x—(dx-1))+ x = -5 — x;

rN-—x-(-2x-Bx-1)) + 4= -3 + 4x.

544, CymecTByeT NM 3HAYEHHE }f, OPH KOTODOM B3HAYEHHSA
srrpaxermi (12 + ) — (1 — 2¢) » 156 — 3y
8) paBHBEI;
0) ABASIOTCH HPOTHBOMOMOMHEIME YHCIAME?

545. Ilpu KaKoM BHAYEHHH 4 PABHOCHJIBHEL YPABHCHHS:
aAd8x-~a)—ax —15=27 »u 0,8(x —4)+ 8x = 1b;
6)6(2a —x)—8ax+4=25 m 0,9x - 0,3(2x ~ 1) = 6?

546. Ilpu xaxoMm sHagseHrH b ROopuH ypasueHuit

Sbx —24x +b)—-x=160 2 1,6(2+ x) - 8,28x+4) =0
SBIAAKTCA IMPOTHBOTNONORHEIMM YACTAME?
6547. Hafigmre KopeH:s YPABHOHHS;
a) 12— (1—- 6x)x = 3x(2x— 1)+ 2x;
06) (18 + 4x)x = T6— 2x2(2x — 1);
B) ~11 = (18~ 6x)-4- (Bx+1)-b;
) -(6x+1)— 42— 3x) = 3(2x— 3).
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848. PemnTe ypaBHEHHE:
a) 8(2x—1)-5(3x+0,8) = x— 4;
6) 1,2(3 - x)-0,3(4dx+1) = 0,1 — 0,8(3x—4);
B) 1,5— 0,2(2x - 1) = 3 +(0,6x— 1,3);
r) (3,2 - x) = 6(0,83— x}— (3x— 5).

549, HailguTe MHEOXECTBO 3HAYEHMi ¢, NPH KOTOPHIX NpoH3-
Bepeana (6a — 1}(2a + 4) u (3a — 5)(4a + 6) TpUENMAXT DaBHEIE
BHAYECHHS.

550. Pemnte ypasHeHwme:
a) (Tx + 1(8x — 1)— 21x2 = 8;
6) (1 — 4x)1 — 3x) = 6x{2x — 1);
B) (8 ~ x)4 - 8x) = x(1 + 8x);
r) (1 — y}4 — 6y)— (2y — I8y + 1) = 8.

851, PemuTe ypaBHeHUe:
a) Tx2 -1 - (2x + 1)(8x — 2) = x%;
6) 4x(2x + 2) — (Bx — 1)}x + 6) = 3;
BB —2xN4 - x) - 2x(x+6)=1—x;
1) 5x(x — 8) ~ (6x — 2}x + 1) = 6x.

$52. Halgere marypassHme 3HAUEHNS 4, OPE KOTOPHIX ABISA-
€TCH HATYPARLHBIM YMCJOM KOPEHb YPABHEHH:
a)a(8x - 2) + 2(3 + a) = 18;
6) 8x(a — 1) — 2a(x + 4) = 4(1 - 2a).

3-—
553. TIpu KeKHX 3HAYeHMAX P SHAYCHHME APOOH :ZP PaBHO:

20; 6-1; =B 'Tlé; r) 0,72

564. IIpH XaKEX SHAYEHMAX X pABHH 3HAYCHHA ApPoGei:

06-2x  1,2-4x 1-2x _ 3-4x,

a) s ¥ g B) o4 TR
6-0lr _ 3-0,06x 1+0,2x 0,6x+1
oox, ) T8 g 29

6 2 7 2 7 0,02 0,06

555. Ilpy KAKHX 3HAYEHHAX X ABIAIOTCH HDOTHBOIONOMHBIME
YUCIAMHA SHAYCHMA Apoleii:

- 3x, x+0,8 02+x
a) — "= 6) 5 B~ ?
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556. PemwTe ypaBHEHHE:

xX_X_g. 2, ¥ _
a)E 5 39 I‘) 39' 6 09
£= - 13 3_p_ = O
3y
Bp1-F=0 o3%-3-10
557. Haiigywre KOpeHEL YPABHEHHS:
8-x _ _x, x-8 _2-=x,
&) =5==-§ B3 1’
2 _x-6, 2x-1_ x
6) -3 9 ' r =5 3
558. PemnTe ypaBHEHHE:
a) 1,5 =21 5 B) 0,5-25+6 _ »_q;
4 5
&) -1=¥-2; ) 0,3-¥=3-x.

559, Pemnure ypaBHeHHe:

a) 0,3% 4-:,1:: _ 0,3;+ 1,

1+x 1-x .
G lrr lot-05x41;

Sx _ =L@ -2
B)--‘i- x+1 2(3 x)

) 3—%(5—2x)=—.

560. Pemute ypaBHeHEHe:
a) 1,5—[%;.+ 1- 3"] 2

6
6) 16x-1- [o 2]=0;
1 — 0

®) ?(5x-—1)—[2+52—]—0,

) 3(x2- 1)

—-g-(Zx +1) =4,
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$61. B Tabamne 9acToT HEKOTOPOre CTETHCTHUYECKOTO HCCHe-
JIOBAHHHA KBE HACTOTH HEH3BECTHHl H oTamualorcy ma 1. Haiinure
KX, €CAM cpefHee apmdmMerugecKoe RaEHON BEIGopKH paBHO 6.

BapunueTa 4 ] 6 7 8
YacToTa b4 2 2

$62. Ilpu kexux sHaueHHAx b cyMma apobeit
0,7+0,4b _ 0,7-01b
3 2 *
a) paBHA HMX YTpOeHBON DASHOCTH;
6) cocrarnger 0,2 or ux pasHocTH?

563. Pemrute ypasHeHHe:

3)3_[x;1+3;x]=0;

6) 1+ 2211 _ 35 1),

2
b Sx-2 x-1
By 1-38x-2_ =x-1,
B) 4% 2 3
1 _ _3x+05
r)2-L@s+ = 2208,

664. PemuTe ypaBHeHUe:

2 3
6) 3+32x_[x;1“_1;x]=1;
B)%—?'—%‘—‘i+0,5=x;
nd-l_1-2_,_lg_sx.

665. IIpr xaKoM 3HAYCHHH V!
a) npouseenerne (y — 0,25)y + 1,5) ua 1 Sompume apobu

(2y+05)(y+1)
2 *
6) mpoussegenune (¥ + 0,2y — 0,4) 5a 0,2 MeHBIDE

apot Gy=0+02),
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566. PemmuTe ypaBHeHHE:

-

n :
G)ﬂ—i?i-'z-l-"—‘=2;

B) —~—-———u_x)(51+5x)+x3 =1;
r) 3x’—(3x+—1§4x'-2=1.

567, 3uaa, uto B HopMyne 8 = a_;b -k bDepeMeHHHE NpPM-

HHMAIOT TOABKCO HONOMKHTENbHEIE SHAYEHHSA, BEIPASHTE HEPEMEH-
HY ¢ 9epe3 OCTANbHEBIE.

568. PemmTe OTHOCHTENBHO X YpaBHeHEe, B KoropoM Oyk-
BoOif @ o00sHAYECHO He PABHOE HYJIIO YHCHO!

ax+156 _ o _ | Sax -1 _ a,

a)—T—G a; E) 12 6’

5-ax __  _1. Gax-1 _ 1

6) 28 =g 1; r Sex-l_ 1
b ’\

NI L B 7 YNpaxmoHus ANs NOBTOPeHMR

5689. Haiiaute zHaueHNe BHPAIKEHHA:
a) —100a?®* npu a = -1 n b = 0,2;
6) —4a%b + 8,04 mpr a = 0,1 u & = 50.

570. Asromobuns apurancs 1 u 20 MMH €0 CKOPOCTEIO ¢ KM/
" 45 MEH co cxopocTri0 b KM/4. Kaxoli myTs mpoexan aBToMO-
Oune?

571. Noxamure, Y10 SHAYCHHE BHIPAKCHUS
(2a~ 1)}3a +4) - 6{a® - 2)- ba
He 3aBMCHT OT 4.

19, \’/ Powenne 3a0a4 ¢ NOMOLWLIO YPARHESHWHA

IlpumereEne ypaBHeHHIl TOSBONAET PEHIATH PASNAYHEIE Ba-
Aaan. Ilpm pemeHMM 384aY ¢ MOMOLLI0 YPABHEHHH MOCTYIIAIOT
cneayommuM ofpasom:
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OG0OZHAYAIOT HEH3BECTHOE YHCHO OYKBOH H COCTABIAIOT YDAB-
HEHHE, NCOONLIYH YCIOBHE BAJAYM;

PEIIAIOT YPABHEHHE;

HCTONKOBRBAKT DPE3yJILTAT B COOTBETCTBHHM CO CMEICHOM 3a-
A8vH.

3anaua 1. B pasHoOeApEeHHOM TPEYTOJBHHKE OJHA HS CTODOH
B 3 pasa Gonsme apyroit. Karkopa AnNMaa CTOPOH TPEYTOJABHMES,
€GN H3BECTHO, YTO €rc mmepuMeTp paseH 119 cm?

ITycTs ofjHa M3 CTOPOH TPEYIOJABHHEA DABHA X CM, TOTAA BTO-
pasi CTOPOEA papna 3x ¢M. BEIpasuM yepes x ANMHY TpEThell cTO-
poubl. Tak K&K TpeyrONMBHME DABHODCADEHHKI, TO OHA DABHA
mbo x cM, smbo 3x cMm. OaHAKO TPeThA CTOPOHA HE MOXET OHTH
PAEBEA X €M, TAK KAK B 9TOM CAyYae CTODOHA TPEYrOALHHUKA OKa-
sajack Obl 6OMLIIe CYMMEl BBYX APYTAX CTOPOH. SHAYHAT, TPeThA
CTOPOHA TPEYTONBHMKA paBHa 3x cM. Ilo yeaoBRHK 3afauH OepH-
MeTp Tpeyronnuuksa paper 119 cMm. CrnegosaTennHo,

x+8x+8x = 119.
PeminM cocTaBAEHHOE YDPABECHHE:
Tx = 119;
x =17,
3x=3 .17 = 51,
Ot peT: CTOPOHE TpeyrosibHLKA paBHel 17 cM, 51 cm 1 51 cm.

3apaua 2. Tpebyeres HaliTH TpeXsHAYHOS YHCIO, YAOBJIETBO-
paOmiee CHEAYIOIMEMY YCAOBHIO: €CIE K HEMY NPEORECATH Cupa-
Ba UMpPY 5 ¥ U3 OORAYYEHHOTO YETHPEXSHAYHOTO UMCIA BEYECTH
3012, To pasaocTy Oymer £ 6 pas Gonnlie TPeXSHAVHOIO UHCIHA.
Yemy paBHO BTO 4HCHO?

IIyere ¥ — HcrOMOe TpexsEAaYHOE yucao. Torza, opmimicas K
EeMYy cupaBa HEQpY §, DONyYMM YerhIpeXsHAYHOe YECIO, PaB-
noe 10x + 5. Ilo ycaosmio 3anagg pasmrocts (10x + 5) —~ 3012
B 8 pas Gonbme umcaa X. CneaosaTensHo,

(10x+ 5)— 3012 = 6x.

PemmnM cocTaBAEHHOE YDABHEHNE:
10x+5— 3012 = 6x,
10x - 6x = 3012- b5,

4x = 3007,

x=751%.
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IIo cMBICaY 3858YH X — HATYPANLHOE YHCIO0, 8 KODHEM ypas-
HeHHs fiBJseTcA ApobHOe YHeao. 3HAYNT, He CYINEeCTBYeT TpeX-
SHAYHOTO YHCJA, KOTOPOE VAOBAETBODANO OEI AAHHOMY YCJIOBHIO.

O T B e T: TAKOTO TPEXSHAYHOIO YHCIA HE CYIIECTEYET.

572, Qupma apeHAyeT ABA NOMelleHAA o0meil wromaibio
258 m?. Hailiznre miomags KAsKAONO NOMeIeHns, eclH H3BeCcTHO,
YTO IOMAAE OAHOTO H3 HMX Ha 18 M? Gommlme mwromeam Apyroro.

573. 3a ppe ymaxoexu xomber samnaram 30 p. 50 k. Cxonero
CTOAT KRKAAA YHOaKOBKA, €CNH H3BECTEHO, 4YTO OJHA H3 HHX Ha

1 p. 50 K. gopoxe mpyroi?

574. Opma cTopoHa TPeYroJbHEKA BABOE GoJbDIe APYTOH M
Ha 3 cM mMensine Tperbeii. Hefizmre C¢TOpoEE TPeYTOJBHMEA,
ecJIH ESBECTHO, 4TO €ro mepumerp paved 38 cm.

575. Hmemmmnecs 1756 KHEEr pemman pPagMeCcTHTL Ha Tpex
AONKAX TAaK, 9YTOOM Ha HEXHell NoNKe 6RO BABOE MEHBIIE
KHHI', ueM HA cpenHeii, u Ha 25 mMeBpmme, ueM Ha BepxHel.
CKroNbKO KHUT HAJO NMOCTABATE HA HENKHEION DOAKY?

§76. Hocky anuaol 2 M pacnmmman Ha Tpu wacTH. JuHA
OIHOTO KYCKa BaBOe 0oJbine ARMHEI Apyroro H Ha 30 cM MeHbIme
ANUHE TpeThero KycKe. HeilinwmTe ANMAY KAMKAOTO KYCKA.

577. Tpn ¢uUpMH D[OAYUUNE OT BaBOAA-TIPOMBBONATENA
236 xomoelorepoB. Bropas dupma momyamna Ha 10% OGonbire
KOMILIOTEPOE, 4eM Iepeas, a TpeThda Ha 100 KoMOBIOTEePOB
MeHbIE, YeM IEePBLIE ABe BMecTe., CHROJBKO KOMIILIOTEPOB IIOIY-

yuma Kaxaaa oapma?

§78. TypucTH DpONIINM HAMEYEHHBIHA MADIIDYT 88 TPHE KHSA.
B nepsriii feHb oHE mpouutH 35% HAMEYeHHOr0O MapmIpyTa, BO
BTOpO# ~— HE 3 KM Doysire, wem ® Ieperidl, A B TpeTuit — ocras-
mueca 21 kv, Kaxopa gnuHe MapmpyTa?

§79. B rpynne y4YamMxXcd, NOCEL[AIONIHX ILAABATEILHBIN

2
facceiis, 3 YUAIEXCS YMEIOT ILIaBATD. Ilocse Toro, KaK eme

ABA YYUEHHKA HAYMHNHCH IJNABATE, OKABAJIOCH, WTO YHACJIO YIa-
IMAXCHE, He YMeOIIX IIaBaTh, cocTaBnger 35% vYneaa yuairmxcs,
YMenIMuX IIapaTh. CHOMBKO yYaIImXcA B rpynoe?

580. Ecin X HeKOTOPOMY HATYDAJIBHOMY YHCIY IpHIIH-

cars cmpasa mEdpy 1, To oHO yBenmuuTcA Ha 235. Haligure sTO
YHCJIO.
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581. Eciu x 8aAYMAHEOMY YHCIY NPHITHCATH cIOpasa nudpy 6,

TO oHO yeenmumrca BHA 249. Haiiaure % BAAYMAHHOrO YHCIA.

582. Banr BHIIQUUBAECT AOXO0A W3 pacyera 18% rojobBrIx.
INonoxme B GAHK HEKOTODYIO CYMMY, BRJIAKYAK NOJYYHI depes
noaroga 2398 pybueii. Kaxaa cymMmma Opiia momosxesa B Gank?

583. Kakryio cyMMy HYIKEO OOGIOMKHATS: B OeHK, matommii Aoxof
u3 pacyera 16% rofmoBRIX, YTOGH Uepes TPM MECANA HOIYYATH
1924 p.?

584. PrifonoB, OTOpAaBMBIOIAC, HA PHOAAKY HA MOTOpHOI

i
JCHKe, BATPATHJ HA OYTE N0 TEYEHHIO PEKH 2§ vy, a Ha obpar-

Huelli nyte — Ha 28 mun Goapme. Haiigure cKOpPOCT: TeUeHHS
PEKH, €CM CKOPOCTE JIOAKH B cToAuelt some papHa 16,5 KM /4.

585. Typuersl B 8 u 30 MuH OTUPABHJNCE EA KaTepe ¢ TYD-
§a8El B rOpOJA, N0 TeYeHNK pexu. ITpofee B ropome 1 7 20 muH,
OHI BepHYRUCH OOpaTHO, SATPATHR Ha oOOpaTHHE IyTeE Ha
20 vMmu Goxpine, HeM HA OYTH B0 I'OPORA. YCHEJIHM JHM TYPHMCTBL
BEPHYTECA HA Typdasy K 18 u 30 MuH, ecIH H3BECTHO, YTO CHO-
POCTE KAaTeps B cToAYeil BoAe passa 20 kM/4, 4 CKOPOCTE Tede-
HH$ peKH papHa 2 KM/97?7

586. 1z nyEKkTOB A M B, paccTosinue MeXAy KOTODBIMH DaB-
HO 200 Kwm, BHeXaMHu ONHOBPEMEHEC EABCTPEYY APYT APYry ABa
aBTOMOGHIINA, CKOPOCTE OFHOTO M3 KOTOPHX Ha 5 KM/4 Goneme
CKOPOCTA ApYTore. Jepes 2 u aBTOMOOH OKASAMNCH HA PACCTOS-
HEn 20 kM gapyr or gpyra. C Kaxkoi CKOPOCTHIO eXaJ KaMmhIli
apToMoOmIbL? PaccoTpaTe coyuaM: a) KOTHS ABTOMOGHIN elne He
BETPETHANCE; §) KOrAa OBM Y/ie MHHOBAJH MECTO BCTDEYH.

887. MoTonmKENNCT B BEJIOCHOEAHCT XYT 0 OAHOE popore,
IpHYeM MOTOLHKJINCT AOTOHAET BEJIOCHTSNHCTRE. B JAsHEERIH MomMeHT
OHM HaXoAATcH Ha paccToaHunr 30 kM apyr or apyra. epes
Kaxoe BpeMs DACCTOAHMEe Mexxay Humu Oyper paBHO 6 KM, ecau
CKODOCTE MOTOOHKINCTA paPEa 34 KM/4, 8 CRODOCTE BEJIGCHIe-
pucra peeas 16 xM/q? PaccMmoTpuTe 1Ba BO3MOMKHBIX CIYYAH.

§88. Ilannl 9eThipe HOCTIENOBATENBHBIX “eTHBHIX unciaa. Ilpons-
BeHeHHe ABYX IIEPBHIX M3 HHX Ha 232 MeHbIme npoHsBeaeHnH
JBYx nocrexyiomux. Hailigare »TH wAcaa.
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589. limEA NPAMOYTONBHOTO JIMCTA JKeneaa Ha 4 cM Gosnine
nmpHBEE. OT 9TOT0 OPAMOYTONBHHKA OTPEsaNl IBe MNOJIOCHl TaK,
UTO OCTAJNCA NPAMOYTOJIBHHME, AAHHA KOTOPOrO ua 3 cM MeHBINe
ENAELL JIACTA, 8 MAPMEA Ba 2 ¢M MeHbIIe IDHpMHEL macta. Haii-
AHTEe pasMephl JHCTA, €CAW HIBEeCTHO, YTO €ro IIOMAAL HA
102 em? Gospine macIaan ocTarnrelics YacTH.

H890. [InmEAa HpPAMOYTONBHEKA Ha 5 cM Goaplne CTOPOHE
KBAZPATA, A4 €I INMPHMHA HA 2 CM MeHLINEe CTORPOHE KBAADATA.
Haiizpre miomafb KBafpaTa, eCIH M3BECTHO, IT0 OHA Ha 32 cM?
MeHBIe ONOIMAAH NpAMOYTONLHHUEA,

$91. B spHTEeARHOM 34jle KHHOTEATPA YHACIO MECT B PARY
66110 HA 3 Gonbine yucaa pagop. [locre peKCHCTPYRIHH YHCJIO
MECT B PEXY H TACAC DAAOB yBemmwmm HAa 2. B pesynsrare ob-
Hiee YHCAO MecT B 3ane Bospocso Ea 110. Ckoabko pagoe M
CKOJBKO MeCT B pazy GLLIO B 3alle NePBOHAYANEHOT

$92. YUtoOH mepenedaTATE PYKOIHICH K ONPEAENIEHHOMY CPOKY,
MAIMHHHMCTKA JOJMEA OhiNa NeuaTaThk exeamepHo mo 60 crpa-
HELO, Opmaxo oHa meuarala B jeHs Ha 20 crpammn Gonbine
NOTOMY 38KOHYIJIA NEPenedaTKy PYKOIMCE HA 4 AHSA paHbINe
cpoka. CKOJIBKO CTPAHEL, B PYKONMUCH?

593. Macrepckasa AoMmEHA GRNA CIOUTE OOPEAENIEHHGE HOMU-
JeCTRO CHOPTHBEHX KYPTOR 34 24 pasa. OARaKo oHA IMHNA €Xe-
ZHeBHO Ha 6 Kyprok Goxbile, YeM IIAEMPOBAJIA OePBOHAYAABHO,
H TOTOMY BHIOOJHHMAA 38Ka3 Ha 4 g pasme cpora. CROABRO
CHOPTHBHEIX KYDTOK AOJEKHA ORIE HSTOTOBHTE MECTEPCKAA?

594. YToOBl EBHIIOAHUTE 3aJI8HHE B CPOK, TOKAPh AOJIKEE
6117 MBTOTOBNATL exedHeBHO no 50 mapgenmii. YcoBepioeHCTBO-
BaB pesen, OH YBeJHUHJ exReZHEeBHYI BhIpaborky Ha 20% =
OOTOMY BEIIOJHMJI 38J8HNE HA 2 OHA paHeme cpoka. CKONBKO
BCETO Hafefiil AoNKeH GbiN MBTOTOBHTEL TOKAPE?

§956. MoTonHEMCT PAcCIHTAN, HUTO eCHH OH OyAeT eXaTs H3 no-
CeNKa O CTAHIEH CO CKODOCTEIO 32 KM/4, TO IpHeler HA CTAHLOUIO
z2a 30 MuH 20 orrRoxs moeaga. OXHAKO H3-38 HERACTHON HOTOARL OH
X&) 00 CROPOCTHIO BA T KM/Y MEHBIIEH W NOTOMY OIO3AAN K IIOe3TY
Ha 12 Mua. emy paBHO PACCTOAHNE OT MOCEJIKA N0 CTAHITHI?

596. M=z oyuxra A B nyHKT B Bnexan arTolyc c0 CKODPOCTLIO
45 xn/u, Coyera gac BeRel 38 HEM B3 NYEKTA A BRIeXaJ] ABTOMO-
Gmrs co cKOpoeTER 60 Bm /4, ®oTOopEIT oforgan apTobyc ¥ MPEOELI
B B na 80 vuHE panbime. YeMy papHO paccTosanme or A go B?
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8§97. M3 gepeBHM B ropof, BHEXA] BEJIOCHNIECAHCT CO CKOPOCTRIO
16 kM/4. Coyera 30 MuE HaBCTpETY eMy M3 IOpPOJA OTIPABMICH
MOTOIHKJIMET €O CKOpoCThIc 38 KM/4. CKOABKO BpEMEHH HAXO0-
BuJcsA B OYTH MOTOIMEJIMCT AO BCTPEYH € BOAOCHHEGHMCTOM, €CIH
FBBECTHO, YTO PACCTOAHNE OT ASPEBHM N0 ropofa pABHO S0 kM?

598. Mz oyuxra A osmipasmica apToModuiaL « MockEwgs co clHo-
pocteie T0 kM/4. Coyera 45 mun uz nyakTa B, yasnenHoro or A
Ha 17,6 KM, BCYEx 3a HMM BHeXaMR «JKuryids ¢6 CKOPOCTBIO Ha
20% Gombureil. Cxonsko ppemend noTpebyerca «Hmrynsme,
yrobE goTrEATE ¢MocKkBHYs ?

599. T'pymna TYPHACTOE OTHPREHANACEL B 8 ¥ yTDA HA IPOTYIKY
HAa MOTOpHOH JoAKe N0 TeYeHMIC peKH. OTHAME OT OPUCTAHE HA
HEKOTOpPOE pPACCTOSHMNE, TYPHUCTEHI CHesaNH Ha Gepery mMpHEBAI Ha
2 4 u pepryymCcH oGpatTHO B 16 ¥ 15 Mun. Ha xaroe paccroaune
OTIJILIAM TYPMCTHI, eclE H3EeCTHO, YTO CKOPOCTh JIOOKH B CTOAuYeH
Bofle pasHa 15 KM/9, a CKOPOCTH TeueHMs PEKHA PaBHA 3 KM/ /4?

600. Hz nyuxTa A B oyHEKT B, yaaneHHHI 0T A H& paccTof-
Hrre 130 xn, BEEXATH ONHOBPEMEHHO ABTOMOOHNE B aBTOGYC.
AproMobuns, nmpubue B nyEKT B, cpasy nosepHyX ofpaTHO K
BCTPETEACA ¢ ABTOOYCOM 4Yepes 2 4 Hocke CBOEro BEIXOZA N3 A.
Ha raxoM paccrogHum OT MyHETA B npomsomna ecTpeus, eCamR
H3BECTHO, 9TO CKODOCT: ABTOMOGHIA ne 20 ¥M/q Goxsme cKOpo-
cTH aBTObyCca?

601. Mz nocenxa HA CTAHIEIO, YVARJEHHVIO OT HETO HA DPACCTO-
AHue 27 KM, OTOPABHIMCE OAHOBPEMEHHO HeIMexXof H BeJocuIe-
AECT, OpPHYEeM CHOPOCTh Dellexoda Ovija Ha 10 ®M/9 Menpme
CROpocTR BenocunmeancTa. IIpHOBHE Ha CTAHOWIO, BEJIOCHOETHCT
Ccpasy OOBEPHYJN oBpaTHO H BCTPETII Delrexona 4epes 2 u 24 mmn
ToCNe ere BHX04a E3 mocenks. Ha KAKOM paccTOAHHM OT IMOCes-
Ka OpoMsomiis Berpeun?

602, T'pynoy TYDMCTOB MOKHO paccaguThk B 40-MecTHBIe aB-
TOOYCH TAK, 9TO B aBTo0ycax CBODOAHEIX MecT He ocramercs. B
CBASH ¢ TeM, ITO BMecTo 40-MecTHRX ORM mofaHH 34-MecTEHE
aBToOyChl, MPHILNOCE 28KASATE HA 2 apTobyca Gonbme. Ipu sTom
B OmEOM W3 ABTODYCOEB 14 MecT OKasanmces cBODOOHBIMHE. CKOMEKO
TYDPHCTOB OplI0 B rpynme?
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603. Ecin KYIUICHHBEIE ANS KXACCA TETPAIH CROMUTE B IAIKH
no 45 mTyxR, TO OocTANeTCHA OAHA JHINHAA TETPANE, & €CJIN CJIO-
KHTh B HavKy 0o 50 mryk, To B ofHOH Imauxe GymeT HepoCTa-
BATH YeTHIpex reTpajefi. Cxonpxo TeTpagell KYILNeHO MJIST KJIAcCCA,
©CHH M3BECTHO, ITO B IEPBOM CAyYae NONYUYHTCH HA OAHY MATKY
foneIIe, 9EM BO ETODOM?

604, (Crapunnasa sagada). ¥ ITmdaropa ogHANKIL CIPOCHIH,
CKOJIBKO YV HEro VIeHHKOB. «II0JIOBHHA MONX YUYeHHKOB H3y4aeT
HPEKPACHYI0 MATEMATHRKY, YeTBepPTh HCCIEAVET THHHE NPUPOALL,
ceAbMAsd YACTH YHDAKHAET cHAY Ayxa. HofaBbTe enmje K HHM
Tpex HOmMeH, B3 KouxX Teom — caMplil cmocobHuiiis. CHRONLKO
Obno yuernxor y Iludgaropa?

605. Bapsua o Mmodanre Axercauupuiicreom (III B. E. 3.).

Ipax MuodanTa rpobEMNA NOKOHT! AHBHCE €H — M KaMeHE
MyapeIM RCKYCCTBOM €r0 CKAJKeT YCOUIIETG BeK.

Boneit GOroB LIECTYI0 YACTH IKMSHHM OH HPOMKHI pebeEROM

H monoBMHY HIeCTOM BCTPETHM ¢ NYMIKOM HA IMEK&X.
ToneK0 MUHYIA CeAbMad, ¢ NOAPYTOK OH ofpyumicd.

C Helo OATEH JeT DPOBEAA, CHHA JOMEAICH MyJpern.

TOMBKO IOOKESHHA OTIOBCKOM BOANOGNEHHEI CHIH €r0 IPOFKIIL,
Ornar oH GEHA y oTOa paHEeil MOTENOH CBOEH.

JBaRELL FBA TONA POAUTENE OIJIAKHBAN THAMKKOE Fope.

TyT ¥ YEMAEN Npefe) XHU3HE NeYLJILHOHR CBOH.

Cronsroe ner npoxun Huohantr?

606. HmMmeloTcs FBA CHMTRA, COAep:Ralgue Mein, Macca BTO-
poro cauTEa Ha 8 kr Goablne, YeM Macca ImepBoro cauTra. Co-
JEepIKAHAEe MeAH B OepBoM camETEe — 10%, a Bo BrOpoM — 40%.
OTH CIMTEH CIIABMMHM, U H3 HHX IOAYINJICA CJAHTOK, COREDMA-
HHMe Mean B Kotopom — 80%. OnpegenuTe MAcCy HOJIYIEHHOTO
CIMTKA.

607. HmeloTca pBa CcOCyAa © PACTBOPOM COJH, NPHYEM BO
BTOPOM cOCYHe pactsops Ha 2 x 6onbire, weM B neproM cocyie. B
TIIEePBOM COCYHe COASPIKAHME COJNHM B pacTeBope cocrasusger 20%, a
B0 BropoM — 50%. IIpu ‘tnmeanum pacTEOPOE N3 060X COCYHOB
BMECTe NORYIMICA PACTBOP, COZEpPXRAHIE CON® B KOTOPOM DEBHO
40% . OupenenuTe KOJIAYECTEO PACTEOPA, KOTOPOE OLLIO BO BTO-
pOM COCVHE.
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o AN
LR ./ YnpaxHeHua [ns NOBTOPEHUA
608. Ynpocrure BHpakeHne H HAfguTe ero SHAYCHNE:
a) —x(x+6)+ 2x - 1)x + 38) + 8 mpu x = 0,1;
6) (Ba—bHa®?+b)+a¥(b-3a)mpn a=—0,2; b= —1,
609, Doxaxure, 9T0 NpH JMOOKX ¢ M b SHAYCHME BHIPAKEHHS
12q(ba — b)— (6a — bY10a + b)— Kb — 8a)
pPE&BHO HYJIIO.
610. CpaBHHTE ¢ EyJeM SHAUYECHHE BEIDAMOHHRS:

a) (-3,15)% - 1,95; B) 3,2 - 5,6%;

6) (-2,4)% . (-1,4)5; r) —3,16 + (-4,12)2.
REE RN .\
NERERE 7 KOHTpOnbHbie BONPOCH:

N 3anaHMa

1. Ha npumepe ypassennsa 2(3x — B) - 38{x + 6) = 12 + bx
Oo0'BACHETE, KAK PEINaT YpPaBHEeHHS ¢ OAHONH nepeMeHHOl, CBO-
Aamyeca k aupefinwy, JJoKammuTe, YTO DONyUeHHOe AHHelimoe
YPaBHEHEE ¢ OfHOH mepeMeHHOU DABHOCHJIBH(Q AAHHOMY.
3x-1_x+2

5 3

ROfe DEUICHMA NOJYIEHO JnHeliHoe ypaBHeHHe ¢ ofHolt nepe-
MEHHO!, PABHOCHILHOS KAHHOMY.

3. Kakme sTank MOXHCO BHIEEJINTH OPE DeII¢HMH 3anad ¢
NOMOIBI YpaBHeHwii?

2. PemwTe ypaBHeHHE = 1, Moxaseure, 970 B

RN \
PR ./ﬂ.onomurenbuue ynpaxHesnn
K rnaee 4
K naparpady 7
611. Hmeer gu ypaBHeHHe

2+ 8x6+2%+22+6=0

DOACERBTEILHEIE ROPI'IH?

612. Vyenny peman zagauy; <Hsz umcen -2, -1, 0, 1, 2,
3, 4 mudpate Te, KOTODHE SABIAIOTCH HKOPHAMA YpaBECHHS
245 4+ 8x%+ x + 90 = 0». HeroTopsle H3 ASHHHX YHCENX OH HC-
KJIOUNN cpasy, He BHINONHAH# BrrepciaeHns. Haxune mMeHHO?
Haitgure KOpHY VDABHEEHA CPEXH OCTABINMXCH YHCEJI.
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613. Hcnonpsya cBOHCTBO AEMHMOCTHE CYMMBI, JOKAMHTE,
gro gacao 11 He sBasercd KOpHeM YDaBHEHHSA

x5- 6xt+2x%— x+102 = 0.

614. [am ypaBHeHHA:
x*+6x2— BxZ—6x+T7 =0,
2 +4x8+5x— 17 =0,
x*— 1123+ 6x— 101 = 0,
B+4x2-19x+14 =0,
xi—- 50x2+49 = 0.
PrifepaTe M3 HAX Te, ANH KOTOPEX UHCHO —7 ABIAETCH HOP-
weM. Kaxne H3 $THX ypaBHeHMIT MOXKHO WMCEKJIIOYHTHL Cpasy, He
EBIDONHAA BHIIACICHWH?

615. Hora;kuTe, YTO LAHHOS YDABHOHME He BMeeT IeNbIX
KopHeti:
a) 6x°— 12x1+18x = 171;
6) Bxt— 15x% + 45x2— 201 = 0.

616. Hoxasnmre, 4TO HECOKPATHMAA ZpoOb %,meae Z, be N,

b # 1, He MoxeT OHITH KODHEM YVPABHEHHANA
T - 10x%+12x-1=0.
617. Hmeer nu KOpHH YpaBHEHHE:
8) x54+2=0; 6)|x|+6=0?

618. HoxasmTe, WTO YpABHEHMA — ; 8,2 ; T_x ;11

llx - 4+ 2|~ 1|+ 2 = 0 pasmocwmms.

619. Ilpw RaxEx 3BLUEHRAX d YPABHOHNES
a)|x|=a; 6) | x| = a% B) |x|=a?+1
HMeeT OAUH KODEHbL; EMEET ABA KODHA; Be MMeeT KopHeli?
620. PemuTe ypaBHEEHE:
a) x? = (~x)%; B) % = (-x)%;
6) x% = —x2; r) x8 = —x8,
621, Vramure Tpu Kakux-nulo smaueHud b, mpn KOTOPHX:

KOpHeM ypasHeHHs bx = % ABNAETCA LBJIo8 YHCHO.
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622.

624,

625.

626.

IIpy Kak¥x 3HAYCHHAX ¢ YpaARHeHNEe ax = 2a— 1:
A) HMEEeT eIHHCTECHHEIA KOPEHb;

0) mMeeT GecKOHEUH( MHOIG KOpHeil;

B) He MMeer KOpHeii?

IIpu kaxux spagesmsx b ypasmemue (b — 2)x = b% ~ 4:

8) AMEeT eAHHCTBCHHLI KODeHb;
6) HMeeT GECHOHEUHO MEOTO KOpHeii;
B) He AMeeT ROpHeH?

K naparpady 8

Pemmre ypaBReHne:

a) 0,32x~1)-0.4(x+8) = 1,2x— 1;

6) 1,6 = 0,86x~ 1)— 3,2(x+2)+1;

B) -6(2~-0,2x)+11 = —4(3-0,3x)-1;
r —{1,5x—1)- 0,5(x+4) = 0.

Hajiaure KopeHbL YPABHEHHA:

a) 2x—-1I}8x+T-(1+6x)x+2) = 4;
6) (xZ-x)+{x+ 1,5)(x—1,2) = 0,8;

B) 12x(x — 5) - (6x + 1)(2x — 3) = 4T;

N 4x(1-9x)+(1-12x1-3x)+1 = 0.

Pemrnre ypaBHeHue:

_x+1 —XxXt8,
a) z +x TR
2x+1 , 8x+0,6 _ .
o) 3 + 5 1,2;
3)x2+x—§£,%¥_:._1=1;
I') x3+2—.(_.2x._+_12x._x__ﬂ=0_

627. Pemmre OTHOCHATENHHO X YpaBHEHEE, PACCMOTDEE CJyYau,
Korga ¢ # 0 m Korga a = 0

alx-4) ag+1 _ .,

a) = s b
a(2-x) 2x-3 _
6) 12 8

3
8
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628. CocraspTe waxoe-nubo ypapHEHHEe BHARA ax+c=
= bx + d ¢ nepemennoii x, Koropoe:
a) mMeeT KOpeHb, paBHBIE T;
G) He EMeeT KOpHEH:
B) HMeeT DECKOHeYHO MHOTC KopEHel,

629. Haitjure sHaYeHVEe d, TPH KOTODOM YPE&BHEHMe ax — 3 =
=2x- 1:
a) MMeeT KOpeHb, DaBnsiil 4;
0) "e HMeeT KOpHeli;
B) uMeeT OGeCHOHEYHO MHOTO KOpHel.

630. CymecTeyer My Takoe 3HaYeHHe %k, OPH KOTOPOM MHO-
IKeCTBO KopHeli ypapHeHRUA ABAAETCH OYCTHIM:
a) (B— 2)x = k2- 8k+1;
)y (B+4)x =K+ k- 127

631, Ilpm xKaxoM SHAYEHHN ¢ YPEPHEHHE HMeeT OecKOHEUHO
MHOT'0 KOpHei:
a)(a + 2)x = 6a + 12; B) ax — 4x = a® — 16;
Ole-3)x=2a—-4 r) bax — 2x = (2 — ba)?

632. Ina ypasHeEHus ax + 2 = 3(4 — x) Halizwre 3HaYcHUE 4,
[IpH KOTOPOM YDABHCHHE HE MMeeT KOopHeH.

633. Cymecreyer nH sHASMEHHE @, IPH KOTOPOM MHOMKECTBO
KOpHeli ypaBHeHusa ax ~ 2x = a® + g — 6:
&) COCTOMT K3 OJHOTO AJIEMEHTA;
0) ABNAETCA IMYCTHIM;
B) mBageTCH GeCKOHeUHRIM?

634. [na manapHux paloT Opuraza Sakynouia HeCKONBKO
08HOK Kpackn. B nmepBuil AeHE M3PACXONOBANM NONOBHEY KYII-

2
JIeHHBIX OAHOK M ellle OFHY OaEKY, a BO BTOpoit — 3 TOFO, UTO

fnino mapacxopopaEo B nepsoiii, Cronbro 6aHOK KpacKH GO
KYILIeHO, eCHH KSBECTHO, YTO HBe OAHKH OCTAJINCH HEASPACXOAO-
BAHHBIMA?

635, Cronexo Kaprodens saBesiiH B MATASHH, €CJIH HSBECTHO,
YTO B NepBHIH JeHb nDpoxamm 33% xaprodens, Bo BTOPOH ACHL B

I%paaaﬁmmme,qemnnepm.anmemﬁ—ommmcﬂgﬂm?
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636. Haiiamre moyThL, npoliieHHHI TypHCTAMM B nepBri
AeHb, €CAH M3BECTHO, UTO0 B RANALIA HOCRCEVIOMEN AeHhL OHH
MPOXOoAUAN HA 2 KM MEHbINe, €M E NpeARAVINHil, a AJNNHA BCETO
MAPIIPYTA, NPOifIeHHOTO UMK 28 DATH AHeH, pasEa 180 nM.

637. naroEane paz0HBaeT YETHIPEXYIOJLHAK HA IBA DABHO-
OeipeHHETX TPEYTONbLHHEA ¢ 00muM ocHoBaHReM. IlepuMerp opsoOro
M3 STHX TPeyTOJLHUKOE Ha 16 ¢M Qoaninme mepEuMeTpa ApYyTOTO.
HaiignTe CTOPOHBI 9eTHIPEXYIOJILHMEA, €C/AR MSBECTHO, YTO €ro
mepumerp paseH 44 c¢M.

638, B apysnaunoM wmcne ordpa €NHHHL, BTPOoEe MEHBIIE
mudph gecATHOR. Ec 970 YMCKO DasaesdTs HA 3 A K pPesyNBTATY
npuGaEnTeE 8, TO HOAYVUHTCHA ABY3ZHAYHOE UHCNO, 38IECALROE
TeMH ke HudpaMd, B3ATHNMA B o0paTHOM nopaake. Hailingnre aa-
AaHHOE JBYSHAYHOE YHCHO.

639. Ecan B JBYSHAYHOM UHCHE nocTasaTh MuGpPY 4 MemIy
mEQpAMA ZeCATKOB H €HHHI, TO NOJYYNTCSA TPEeXSHAYHOE UHCIIO,
xotopoe Ha 220 Gonmmme aeysHaunoro, Haligmre 310 ABY3ZHATHOE
TACHO.

640. TypmceTH MK DEITKOM €0 CKOpocThIo 4,6 KM/4, 8 3a-
TeM exann Ha aBTolyce co cxopocrsio B 10 pas Gonpmeit. Pac-
CTOAHEE, KOTOPOEe OHM OpoexXadH He aBToOyce, Ommo B 6 pas
fonbllle, YeM paccToaHMe, npoiinesnce memroMm. Halizpre AauEy
MApMpPyTaA TYDHCTOB, €CAH HSBECTHO, YTO BECh MADIOPYT 3aHAN
8 1 12 mMun.

641, Tlemexon, mpymuilt K moesay, Upoiiga 34 NEPBEIA 9aC
3.5 XM, pacCcURTAJN, 9YTC €CNH OH OVJeT ABHUIEThCH ¢ TOH e CKO-
pocT:Io, TO onospaeT Ha 1 4. ITosromy OCTRILHOE DACCTOAHRE OH
nIesa co CKOPOCTBIO 5 KM/4Y M TIpHINeS Ha cTaHmuio 3a 30 MuxBE no
orxofsa noezfa. Kaxoe paccTosnme npomen nelmnexoa?

642, H3 myHrTOB A H B, DAcCTOsHME MEMAY KOTOPHIMU
300 kM, BHeEXaNH OZHOBPEMEHHO HABCTPEYY APYT IPYLY HABA
aBTOMODHNIA, CKOPOCTL OJHOTC H3 KOTOPHIX Oblna Ha 10 mMm/u
6onpme ckopocTH apyrore. Coyerda 8 4 OKASAJNOCEH, 9TO SBTOMO-
OHJIN BCTPETHANCH M, OPORONKAsA ABMMEEHe, HAXOASTCA HA pac-
croaamA 90 KM aApyr or aApyra. C KAKOH CKOPOCTHIO €XAaJ Ka-
BeIff aBTOMOGHIE?
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643, Cmeck, COCTOSIAA W3 ABYX BellecTs, wecmna 0,72 kr.
Iocne toro rax H3 Hee BhAeaunm 40% mepsoro BemecTB2 ®
25% proporo, NepBOTO BeIeCTRBA OKasaaoch B cMecH Ha 270 r
Goabnre, gem BTOPOTo. CKONBKO BECHIO NEPBOHOYANLHO K2MAOE
BeIllecTRO, BXOJAIICE B cMech?

644, Uz 6yreiam BMecTMOCTEIO 20 JI, HADONHERHOH XOBEPXY
COMpPTONM, OTIAIH HaCTh CIHPTA M AOJAM GYTHLIB Bopoit, B pesynn-
TaTe B Gyrpiin okesaacs 60%-& pacTeop cxmpra. CKONABKO cCIMpTa
OTIMIM n3 GyTiIH?

645, Yerspe DOCHeOBATENRHEX HATYPAILHBX YHCHS TAKOBEL,
YTO IpouspeAeHHe HAMMEHBIIEro W Hanboabmero ma HAX HA 2
MeHbIne mpou3BeileERA ABYX ocrambHeX. Haitpmre HanMeHbIIee
H3 9THux uynce.

646. Hajigume YeTHIpe TOCNEAOBATENBHEIX HATYPAJIBHBIX JHCMIA
TAKYYX, yTO NpoH3BefcHHe HAMMEHBINET? M3 HHX H CHeAYIOIIero
88 HuM Ha 30 MeHbIIe MPOHSBEACHHMS ABYX OCTANMBHEIX.

647. IllkonyHAA CHOPTHBHAA DJIOH(AAKA DPAMOYTONLEOH
dopMEr pmeer AnuEY Ha 14 M Goapmyro, vem mupnEy. OxaiiM-
RAIOUag ee SOpovRKa mmeeT mupurey 1,5 m, Halinure pesmepn
DACIaNKA, e MSBECTHO, UTO IVIOIANL, SAHHMAEMAS JOPOXMK-
Kofi, papna 219 M.
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§ 9. /A MHOFOWIEHA HA MHOXXWTEIU

20. \’/ BuiHeceHue obLert MHOKHMTeNs
cxobxu

Ilpn pemieEMH YpaBHEeEHIl M HepaBeECTE ¥ B DSJAe EPYFHX
ciryuyses OniBaeT yZoOHO FAEERI MHOTOWIEH NPEACTABATE B BANE
NPOHSBEeNEeRHs: ABYX MIX (Onee MHOTOUYWIEHOB, CPeiH KOTOPHX
MOCYT OHTE H ONHOWIEHE.

Hampumep, ana HAXOERACHESH SHATYEHUR MHOrOUNeHa ab + be
upu a = 5,2, b = 19,7 n ¢ = 4,8 ypobEO, HCHOL3YA pacIpeneIn-
TeJIbHOE CBOHCTBO VMEOMEHHS, NPEACTABATE 9TOT MHOIOYIEH B
suzne bla + ).

Tenepr Jerxo HaliTH 3HEYeHEWEe MHorowieHa ab + be mpm yra-
SAHHEX 3IHAYCHHAX [IePeMeHHEIX 4, b ' ¢.

ab -+ be =bla+ ¢} = 19,7 - (5,2 + 4,8) = 19,7 - 10 = 197,

IIpeacrasnene MEONOWIEHA B BHIe IIPOMSBENEHAA ABYX HIH
HECKOJNBKHUX MHOIOUYJIIEHOB HABHIBAIOT PGINONCEHUECM MHO20YACHA
HQ MHONUMERU.

PaccvorpnM Muorownen l4ab — 63b%. IommizaeMca pasio-
JKHTH €ro Ho MBOMHTENH,

Kaxprili ero wjeH SAMeHHM IIDOHBEECHWEM ABYX OTEOYNE-
HOB, OFMH M3 KOTODEIX pased Th, 1 NpUMeHHM pacOpeleSRTeNb-
HOe CBROBCTBO YMHOMEHH:

l4ab— 682 = Tb - 2a— Tb - 9b = Tb{2a — 9b).

My pagsnoxIIN MHOIOWIEH ER MHEOXKHTENH, OPEACTABHE €r'o
B BUjie NpoMsBefiecHAsA ofHOYReHA Tb B muorounena 2q¢ — 9b. Ta-
Ko#i coocof pazomeHnd MHOTOWIEHA HA MHOMHTEAW HASEIRAIOT
ébiHecerueM O0ULeZ0 MHOWUMERR 3¢ CKOOKU,

PaccMoTpEM npuMepEl PA3IOKeHHS MHOTOWIEHA HA MHOMKH-
TeJH ¢ MOMOINBI0 BHIHECEHEN OBIIero MHOMKUTeNd 38 CKODKH.

INlpumep 1. PasnoXEM HA MHOXHTENIH MHOTOMJIEH
18a%x? - 30a%x® + 54aZxt.
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2a cKoOKn MOMHO BEIHECTH DAIJIMYHEIE OFEOWICHB: @, —3X,
2ax m apyrme. Hanpnmep, ecau MLl BHHeceM 36 CKOOKH OpmO-
giteH 26X, TO TOAYUEM TAKOE DaszAaOMeHHe:

18a%*x? ~ 30a%x® + 540%x* = 2ax(9afx — 15a%x2 + 27ax®).

9T0 paaNosKeHNe MOMKHO emle NpOAOJIKHTEH, BREHECHA 34 CKOOKE
OHOYNEH 3aX.

O0praeo 58 CcROOKH BEIIOCHT Taxol ogmouner, urobel mocne
€ro BHIHECEHHA B CKOOKAX OCTaJICA MHOTOYIEH, ¥ KOTOPOTO Kodd-
HIEeRETHE — BIAHMMHO NPOCTHE YHCHA H €r0 WISHE He COACIIHAT
ofmero OYKBeHHOTO MHOMKATENA. B JaHAOM cIydae TAKAM <«Eau-
GoNBIIEM» ONHOWIEHOM aABIsAeTca oxHouwAeH 6a’x?. Vimeem:

18a*x2 — 30a3x® + Hdalx* = 6a%x%(8a2 — Sax + 9x%).

Yrobrl ODpOBEPHETH IPABAJILHOCTL BHIICJIHEHEOrO pAasjioie-
HUA HA MHOMHTENH, NOCTATOMHO YMHOMKTH ofHowled 6aZx® na
MHOIOYJIEH B CKOOKAX H CPDABHHTEH HONYUYECHHOE HPOH3IBSHAEHHE C
HCXOEHBIM MHOTOYJIEHOM.

HDpuMep 2. PaznmomnM Ha MEHOMHUTENN BHpPAKeHHE
5x(a — B) + y(a — 8).

JaHHOe BHIpasKeHHe — CYMMa ABYX CHAraeMBX, Kamgoe U3
KOTODPEIX COACPHHT OGImuil MHOmTENL g — 8. BrmeceM 3T0T
MHOMKHUTENb 38 crobrm, IToayumw:

5x(a— B)+yla— 8) = (a— 8} 5x+y).
IIpumep 3. PaznoxumM HA MECKETENHN CYMMY
2x(a — DY+ y(b— a).

CnaraemMoie B 5108 cyMMe cofepikaT MBOEATEI a —br b — a,
KOTOPEIe ARLMOTCA OPOTHEONIONOMHBIME Bhipaskennsivu. X arasie-
Husi OTIMHAQTCS JHIDy sHakaMy. Ecid B mpousesefiesyu b — a)
¥ KQiA0TO MEOXHTOAA NOMEHATH SHAKH HA IIPOTHBCIIONOMKHEIS, TO
HOJIYyIAM Bhipaskenue — y(a — b), ToxpecTeenso papHoe (b — a).
VupTHBAA P10, BAONCH NPEODPAZORAMII MOMKHO BECTH TAK:

2x(a— D)+ b— a) =
= 2x(a— b)— la— b) = (a— BN 2x— p).

648. BrinecnTe 3a ¢cKROOKE OOIMHIT MBOMHTENE:

a) 3a + 6b; r) Tn — 14; w)8a + 24b — 12
6) 2x — 8y; n) 18a + 9; 3) —49y - 14y — 63;
B) 3m + 12; e) 10x ~ 25y; n) 36p - 24q + B4.

649. PaznoxuTe Ba MHOMHNTENN:
2) Sab + 5be; r) &%~ xy - 23
6) 4ax — 12bx; ) 1642 — 42ab + 6403
B) Tey? + 49c%y; &) —-m®n + 5mn? - 6m?nl.
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650,

651.

PANBHOE YHCIO):

652,

GM.

6535,

657.

Brinecure obmuii MHOMKHTeNb 38 CKOOKH:

a) x% — x; r) 7c* - 9¢%

6) it + u; n) 18ml4 — 27m7;

B) ¥4 — b%; e) —72n% — 27110,

PasnoxeTe BRIpAXeHYe Hi MHOMHTEIH (n — HATY-
a) x"2 — xn; r) a"bB" — a"b?

6) y** - 2y z) porilg — pPig;

B) 2272 + 2 €) ax™t8 4 grtigrl,

HJoxayute, 4To OpH n € N sEaveHle BEPAKeHHS:
a) 27 + 271 4 9748 pparho 11;

6) 8"t — g**1 — 3" kparno TT;

B) 125 - 25" — 52" + 1 pyqeer TPH IPOCTHIX AENMTENN;
r) 72 « ¥ + 49* : 7 UMeeT TPH TPOCTHIX AEJIMTEIH.

Haiianre sEaYeHNe BHIDAMKECEMA:

a) 45a + 45b upm a = 9,7, b = 11,3;

6) 68x — 29y upu x = 4,176, y = 7,85;

B) ac — a* mpu a = -4,73, ¢ = 5,27T;
Nnd-¥opub=-1,2, d = 3,8.
PasnoxHTe HA. MEOYKHTENH:

a) 2a® - 1042+ 14a; n) a?b — ab® + a?b?;
6) 662 + 9b° — 12b%; ) %y + 1%° — 2yt

B) x° — %3+ x%; x) 1,2p%¢ - 1,8pg® — 8pg®;
) B+ — % 2) 12 m*n? + 45 mn? - 8,4mn?,
Haiiqute 3HAYCENE BHIPAYKEHH:

a) 35a%b — 4a%b® + 20a%2 npu a = 2, b = 5;
6) 40x%y ~ 80xy? - 160x%y® mpu x = 0,5, y = —1,25.

Brinecure ofmuii MEOMATENL 38 CKOGKH:

2) a(d — ¢) + 10(b — ¢); B} (a — by + 8(a — b);
6) (a + x) - Na + x); e)(x~ 1P+ Tx - 1);
B) ca + b) + (a + b); %) (b + 5)% — b(b + 5);
Dalx—y - (x -y 3)—2a(a + 4) + (e + 4.
PasanoKuTe HA MBOMKPTEIH:

a) x(a - x)+y(x— a); 1) (a— b} — ad - a)’;
) blc—~ b)— d(b— ¢); m) (x— yE+by— x)%

B) 2x(3x ~ 5)+17(5 - 3x); e) a(x— 5)2— H(B - x).

5 Anretipn, 7 xn,



130 Tnapa D. PasnoxeHMe MHOTOWMNGHOR HA MHOXHTONN

658. IlpeacrappTe BHIpaYKEHHe B BHEE DDOMSBEREHHA Tpex
MEOMHTEJIeH .
a) 2x%(y - 1)— oy~ 1)
6) a(b + 2) + a?(b + 2);
B) 3y(x— )+ %7 — x);
r) a¥a— b)— a(b— a);
R} 86ax(2x — a)+ Ha — 2x);
e) 15a(x — 2)? - 3a(x— 2).
659. PasnoikuTe HO MHORITETH:
a) Sa(a — 5b)+(a + 3b)a — 5b);
6) (8x —~ 4y)2x - 5y)— Sp{dy — 3x);
) (a + 9x)a? — 4ax) - bax(a+ 9x);
r) (¢~ 10g)pg + 25} + 5(50q ~ 5p).

AEEEN .\
NN Y YnpaxHeHns ANs NOBTOPEHs
660. Pemrnre ypaBHEHHE:

a) 0,Ba(x%~ 1,2% + 1) — 31(%,:2_ %x,,, i)= 15

6) Bx+ 2x(2 — 8x) = 3x(b - 2x)— 12.
661, Hatizure xopeHbs ypaBHeHUA:

30y-25 10y-5

8y—-7 9y+2
8 =3 3 =

4 b

2,

=2 6

662. Jlopora ms ropoga A B ropog B, gnmua roropoii 260 kM,
AAeT CHAUANA B IopY, A 3ATeM nof ropy. Ha nogneme aprodyc
XA cO CROpOCTHIO 80 KM/4, & Ha coyexke — c0 cropocTsio 50 xkM/g,
BATPATHE HA COYCK HA 2 u Goubine, weM Ha noabeMm. Kakoe BpeMsa
saTpaTia apTolyc HA Bech MYTh?

663. YopocrmTe BHIpadieHRe:
a) (x — SHx*+ 8x%+ 9x2 + 27x + 81);
6) (2 + 8y ~ 6)y% — by + N — (% — 2y + 4Xi? + 5y - 33).
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21. Wmmm

Bl NOSHAKOMMAMCE € PABKOMCHAEM MHOTOWICHA EA MHOMKCH-
TeJX ¢nocoGoM BRIMeCEHNA oOIero MHOMKHTeNA 38 crobkm. Pac-
CMOTpHM Apyroit cnocob, KoTophlil MOZBONAET PASIOMHUTE MHO-
rouneH HA MHOXHATENN ¢ IOMONIBIC FPYNNHAPOBKH €r0 WICHOB.

Bymem paccyseaars 1ae. IlyeTes nporseegenue (¢ + cb — b)
OBINIC HOXYIEHO B PESYIHTATE PASVIOKCHESA HA MHOKHTENH HEKO-
Toporo MHOrouwreHa. IlpemerasuM Beipakenme (@+c)(b— H) B
BHfe MHOTOUNEH:, BHIONHHE mpeoOpasoBanye:

@+ckb—5)=a® —5)+ cb — 5) = ab ~ ba + bc — be.

Teneps 310 HpeobpDA3UBAHEKE 3aTHIIEM B OODATHOM MNODANKE:

ab—~58a+bec—5c=ab—5)+ b — 5)= (a+ c)b — 5).

ITpomexxyTouEOE BHIpANKEHME, T.e. cyMMy ag{b— 5)+o(b— b),
MOKEC DONYYHTE U3 MHorowiena ab — Ba + be — Be, ecnu crpym-
IHMPOBATL OTAENBHO TepBREl B pTOpoii, 4 Tagyme TpeTHil W qeT-
BePTHI ero WieHsl, 3aKMQUNE uX B CKOOKu. HHade ToBOps, npe-
00pasoBaHNEe MOXKHO BROIOJEHTH TAK:

ab— ba+bec— Bc = (ab— ba)+(be~ bc) =
= g{b— 8)+ec(b— 5) = (b— 6Xa+c).

Taroit cnocof pasmokenuss MEOTOWICHA Hi MHOMKUTENR HA-
SBIBAIOT CROCOCOM ZPYNNUPOSKU.

PaccMoTpHM NpHMepH IPHMEHEeHHS 3TOro crocoba.

Hpumep 1. PasaokaM Ha MHEOKNHTENE MHONOYIECH
Gxy + ab —~ 2bx — 3ay.

I'pynnmpoBra NEPBOTC CO BTOPEIM WIeHOM M TPETBETO ¢ YeT-
BEPTHIM HHMYEro HE HAET, TAK KAK DTH TPYIOBI HE cojepxraTr ob-
Oero MHOXKHTeIN.

CrpynnupyeM DIepBBIif WieH ¢ TPEeTBHM H BTOpoili ¢ ueTBep-
M. [Hoaywam

6xy + ab — 2bx — 3ay = (6xy — 2bx) + (ab — 3ay).

B nepBoil rpynne BmmeceM 38 CROOKM MHOXRHTeNs 2Xx, & BO

BTOPOH — MHOMHTENH: 43
(6xy — 2bx) + (ab - 3ay) = 2x(3y — b) + a(b - 3y).

Crnareemilie MONYyIeHHOM CYMMEI CONEPIKAT MBOKATENAH 3y — b
" b — 3y, KOTOpEE ABJIAIOTCA NPOTHUBOOONOMKERIMA BHPEKCHHIMA
(ux BHAYEHHA OTNHYAIOTCS MMM 3HAKeMHK). BrHeceM 3a cROOKM
MHONUWTONL 3y — b, UGMOHHE 3HAK ¥ MHOXKHTENA ¢ HA NPOTHBO-
DOJOYKHEIN:

2x 8y — b)+ a(b - 3y) = (3y — bN2x— a).
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Hrak,
6xy + ab— 2bx — 3ay = (3y — b 2x — a).

BaMeTHM, 9T0 TPYHIOIHAPOBKY WIEHOR 3TO0 MHOrOUNEHA AJNA
€r0 PasIOMKeHMH HA MHOKHTENM MOKHO (R0 NpoBeCTH WHAYE:
6xy + ab— 2bx — 3ay = (6xy — 3ay) +(ab — 2bx) =
= 3y(2x — a)+ba— 2x) = 3y(2x— a)— b(2x - a) =
= (2x— a3y - b).

IIpumep 2. PagynokuM HA MHOXKHTENIR MHOrOYJIeH

x2— 8xy + xz+2x~ By + 22.

OTOoT MHOTOYNEH MOSKHO PASNOKHTE HAa MHOKWATENH, Npep-
CTRBHE €0 B BHJE CYMMEL ABYX TPEXWISHOB WIM B BUJe CYMME
TpexX ABYIJICHOE.

B mepeoM cayuae BMeeM:

x2— Bxy+xz+2x— 6y+22z =
= (x®— 8xy+x2)+(2x— 6y +22) =
=x(x—8y+2)+2x-3y+2=(x—3y+2Nx+ 2).
Bo BTOpOM Ccoryuae BMeeM:
x%- 3xy+xz+2x— 6y+2z =
= (x2+2x)— (Bxy +6y)+(x2+22) =

=x(x+2) - 3p{x + 2) + 2x + 2) = (x + 2)x — 3y + 2).

PasyMmeeTcs, IPYNNHPOBKY HYKHO HPOHZBOAKTL TAK, TTOOHE
B K80 rpynne ORA3ICA ODIMUE MHOMKHTENL, KPOMe TOro,
ocle BEIHECEHMA OOIIero MHOKHTENA 38 CKOOEM B Kaxggoil
rpyioe, NOJYy9YeHHEIS BHIPAMKEHHS TAKIKE AOIKHL MMeTs OOl
MEOKHUTENb.

IpuamMep 3. PagionM HA MHOXKHTEIN TPeX4JeH

x2— 8x+15.

Ecnu BaM yASCTCH PASNIOKUTE STOT TPEXUNEH EA MHOIKATENM,
TO MPOH3BEJEEHe OVAeT MMeT:s BUj

(x+alx+5), rae ¢ 1 b — HeMmaBeCiHLIe HAM 9HCHIA.
IIpeperasum mponapeperne (x + a)(x + b) B BHe MHOTOMNEHA:
(x+a)x+b) = x2+tax+bxtab =
= 22+ (a+b)x+ab.

Tpexwter x*+ (a+ bk + ab nomsen GLITL TOMLECTBEEHO PaBeH
JAHHOMY Tpexwieny x°— 8x + 15. 370 BOSMOMKHO, ecxu a +b= -8
u ab = 15. IlogbopoM HAXOAMM HEMSBECTHHE uHcAa 4 = —8,
b=-5,

CnenosatensHo, x2— 8x+ 15 = (x— 3Xx— 5).

Ilonyuennsiit pe3ynbTaT NOACKASKIBAET H Apyroli noyTs.
Ilpeactasum —8x B BHAe cyMME —3x — Bx. Torma:
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x2—8x+15 = x%— 3x— Bx+15 =
= (2%~ 8x)— (5x - 15) = 2(x— 8)~ B(x - 3) =
= {x— 3¥x— H).

3ameTHM, YTO He EBCAKMI MHOroOYNeH MOMHO OpEACTABHTD
B BHje HPOHIBeACHMs JBYX MHOTOYJMeHOE HEHYJNeBoil cTeneHH.
TaKNMHE NDPEMEDaMH MOTYT CHVKETD ABYWIeH X%+ 1, 1pexunen

2-x+1.
664. PasnoskmTe HA MEOXWTENH BHpPAXKeHUE:
a) bla+c)+ 2a+ 2c; B) x— y+alx— y)
0) cla— b)+ 8a— 3b; ryyb—- xy+x- 0.

6665.

666.

687.

668,

PasnoxuTe HA MHOMATENH MHOTOUNEH:
a) na+ nb + Ba + 5b;

6) Tx— Ty+bx— by

B) 10a — by + 10b — ay;
T)pg— x— px+q;

Ab—a—ab+1;

e) 2ex— cy— 6x+ 3y;

#x) 15ax — 14by + 10bx — 21ay;

8) 56pg— 1-— 7q+8p.

IlpeacTaBRTE B BHAe OPOASBEAEHEHA MEHOTOWICH:
8) a®+ 8ab— 2a — 6b; 0 xt+8x%— x- 3;
6) Tay — x%— x+Ty; QY-+ r’- L;
B)a®+ael-a-1; wya +a%-a?- 1;
ryB¥—-bE+b-1; 3) b%+3b°— 2b°— 6.
PasiomuTe Ha MHOMKHTEIN MEOTOGYICH:

a) xy®>— by*— ax+ab+ y? - a;

6) ac— ad — bc®+cd +bd — %
B) - 2+ ay? - ax?— 22+ a;
r) BByt — b+ byt - be— e

HpepcraehTe B BHJle NPOMsBeESHHA TPEX MHOMKHTedei

MHOI'OWIeH:

669.

a) x%y— bax®— axy+abx;

6) m®n— 2m®+ mn - 2m;

B) 6a%b + 14ab? — 9a%c — 21abe;

r) 15x%2 — 24x° — 10x%z + 16xyz.

PasnomuTe HA MHOMHTEIN:

a)x"tl 4 2t — x — 2 B) ax"~ 1 4 2x" — 2x —~ a;
BB ti—xr—3x2+1; Da? xttl —gx* + ax— 1.
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670. PaanoxnaTe EA MHOMHTENH TPeXWICH:
a) x2 — bx + 6; B %+ x - 12;
6) x* + 11x + 24; r) 22 — x — 80.

671. HaiiguTe sHaYeHNle BHPAKeHUA:

3

2
a)l2ab——18a-—20b+30npua=§,b=z;

5 2
6)72az+420b-ﬁac—12a—7b+cnpnam~,b=?,

C=_1-

\
RN ’/ana)menun ANS NOBTOPEHUA
672. PaznoxuTe HA MHOMXKHTENH;
a) 2x% — 14x2 + 18x; B) a(x — 2y)— ablx— 2p);
6) 3% — 2yt + 3y%; r) 2(a%— ab)+ y(ab~ a?).

673. HoxammnuTe, 9T0 3HAYECHWE BHIPAKEHHA He BABHACHT OT
3HAYECHAA nepeMeHHOE x:
a) (x— 12Xx+ ) — (x + 5)x~ 10);
6) ¥ — (x +1Nx%2— x+1).

674. Hs neyx roposnoB A n B, paccTogEMe MMy KOTODLIMH
110 xM, omHOBPeMEHHO HABCTPeUY APYT APYTY BHIEXANH ABA MOTO-
IHKNHCTE. Yepes mOMYAca N0CHe HAYAJE ABHEEHE HM 0CTAJIOCH
Ao BeTpeunr mpowrn 25 kM, Haligute CROPOCTHE MOTOIUKIHCTOB,
ecllH CKOPOCTh OfHOre M3 HMX Ha 10 KmM/4 Goarmie crRopoCTH
Bpyroro.

I|I|I| ’>Korn‘ponmueaonpocuusananm

1. Kaxoe npeofpazopafne HASKEBAIOT DPABNOMKEHHEM MHOIO-
YJIeHA HA MHOMHTEIN?T

2. Ha npumepe muorounema 10aZ - 5ab ofbacHATE, KaX BH-
NOJMHAETCA pPas3jIOKEeHHNEe HA MHOMKHTEIH BHEHHECEHHEeM 06]]101"0
MHEOMHTENA 38 CKOOKH.

3. Ha npumepe MHOrowieHa xy — 3y + 8x — 24 o0bpaAcHBETE,
KAK BEINOJEAETCA PASJOMEHHe HA MEOMMTORH COOCOOOM Ipym-
NHPOBKN.
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NMPMMEHEHWUE PA3JIOXXEHMSA
§ 10. /.\ MHOIOMJEHA HA MHOXMTENM
22. /' BomucneHus.
JoKasarenuCTB0 TOXKAECTE
Pazsomennie MHOTOUJICHA HA MHEONKHTENH NO3BOJAECT B DA
cirydaes Gojlee PATMOHAJNLHO IMPOUSBOEUTL BEYHCICHHUSA, PEINATH
s3afauy He AEHHMOCTH, JOKA3HIBATH TOKIECTEA.
IDIpumep 1. Ilycrs Tpelyercs HaliTH 3HAYEHHE CYMMEL
24224234244 254264274 28429,
Brunecem uyncno 2 3a ckobru. HHoxyunm
2422428 4., + 2% = 21 +2+22+...+29),
O6osmaumm cymmy 2+ 22+ ... + 28 Gyreoit x. Torna mpepsi-
EVIIee PABEHCTEC INEpPEeNHIueTCs B BHIE
x+2% = 21 +x).
Pemmun 270 ypasecEne:
x+2% =2+ 2x,
x=2%-2,
x = 810,
OTCIOBA HAXOAVMM IHAYEHHE AAHHOH CYMMBI:
510+ 29 = 510+ 512 = 1022.

NMipumrep 2, Haliagem sEeYCHHE BBIPAIKEHMA

38,4%2- 61,6 - 29,5+ 61,6 - 38,4 — 29,5 - 38,4.
IMonmTacMca pPa3IOMKETL 5TO BHPAKEHHE HL MHOMHTENH

crocoboM rPYInupOBKAL
88,42 61,6 - 29,6+ 61,6 - 38,4~ 29,5 - 88,4 =
= (38,42~ 29,5 - 38,4) + (61,6 - 38,4 61,6 - 29,5) =
= 38,4(38,4 — 29,5) + 61,6(38,4 — 29,5) =

= (38,4— 29,6)38,4 +61,6) = 8,9 - 100 = 890.

NNpumMep 3. JoxaxeMm, IT0 SHAYEHAE BRIPAKEHHI
814 97+ 812

KpaTHO T73.
IIpegcraBpM Kamxaoe CJaracMoe B BHJAe CTENEHHM ¢ OCHOBA-
HpeM 8, A BATEM BEITONHHM DA3NIOEKEHNe H& MHOMETEH:

814— 97+ 312 = (3% — (82)7+ 312 = 316 — 314 4 312 _
= 812(3%- 82+1) = 312(81- 9+ 1) =32 . 73,

Tak xag B mpomseezenmm 312 + 73 ofmH M3 MHOXKHTeNEH
feawIcA HA 13, a BTOpOif — menoe YHCiO, TO IPOH3BeAeHHe
HexuTca Ha 73.

PasnoskeHEne HA MHOXKHTENIHN HAXOAHT IPHMEHEHWE OpH
JOKASATENLCTBe TOMNECTE.
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IIprmep 4. HoxaxeM TOXRAECTBO:

(a? + 8a)® + 2(a® + 3a) = a(a+ 1)a + 2)}(a + 3).

HIna gorasaTenbCeTBA TOXRAeCTBA A = B MCNOABRSYIOT TPH Dag-
JHYHEX npEema: 1) npeobpasyior BrHpaskesme A, NPHBOKA ero X
srIparerinio B; 2) npeobpeasytor BeIpaskenne B, npaBois ero x A;
8) npeobpasyior 00a BHpaskeHnA, A B B, IPpHBOAZ OX K OZHOMY H
TOMY e BrpaeHuio C.

Mz nofiieM IO DEPBOMY OYTH, BEHIOOJHHE CAEAYIOINee Ipe-
of6pasoBaERe:

(02 + 8a)® + 2(a® + 8a) = (a® + Ba)a® + Ba + 2) =
= (a?+ 3a)a?+2a+a+2) = (a® + 3a)((a® +2a) + (a + 2)) =
=g(a+3a(a+2)+{a+2)) =a(a+3¥a+2Na+1) =
= g{a+ 1)}a + 2)¥a + 8).

B nponecce sToro npecGpasoBaHng ME CHAUANA OPHMEHHIH
cnocod BLIHECEHHS 00mero MHOJKHTEAHA 38 cKODKu, A 3aTeM coo-
¢o0 rpynoMpoBEH (IpeABAPWTENRHO pasime cpenBuMii unen 3a
Tpexwiens g°+ 8a + 2 Ha ABA cRaTseMBIX 2a H a).

Ecau maTH 0O BTOPOMY BYTH, TO Hpeobpasopanie nemecood-
PASHO BEITOJHUTE TAK!

aa + Wa + 2¥a + 3) = (a(e + B)X(a + 1)Ma + 2)) =
= (af + 8a)a? + 8a + 2).

BrpaskerHe a2+ 8a yzobmo oBosEawaTe Kakoii-mmbyap Gyk-

poii, Hampumep x. Torga DOMYHIHM
(a®+3a)a®+3a+2) = x(x+2) = ¥¥+ 2x.

Ilpouseeas obparaylio 3aMeRy x Ha a2+ Sa, mqeeM

x4+ 2x = (a® + 8a)® + 2(a® + 3a).

JIORABATENLCTBO TOMKAECCTRA TPETBHM CcIocofOM Tpoaenaiire
CAMOCTOATENLEC.

Npumep 5. JoxameM, UTO 3EadMeHIES BLIDANCHUS
(x— ylx+y)— 2x(x— ¥)
upr Mo0EIX HePABERIX MeYKIY coboil BHAYCHMAX X H Yy ABNsSAeTcHA
OTPHILATENBHEIM THCJIOM.

BrinmonanM pasiaoeHEHe HA MHOMKMTENH:
-x+y)-2xx—pP=(x—-yx+y—-2x) =
=(x-py— 2) = (x— YN Ax— ) = ~(x - .

Bmavenne BHpakennsa (¥ — y)° IpH HePABHEIX MeXKEY coboil
BHAYECHHAX X B §J — NOJOKHTENbHoe dncno. CiemoBaTenanno,
3HAYCHRe NPOTHBOMONORHOTO €My BHPAaXKeHH, T.e. —(x — )2,
AIBNACTCH OTPHUATEILERM YHECJIOM.
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675,

676.

677‘

678,

679.

680.
9HCAO.

681.

Hafigure sHaveHHe BHIpASKeHNA:

a) 87,2 - 22,8+ 87,2%

6) 43,7 - 56,3 + 43,7%;

B) 45,2 - 1,38+1,38 - 17,3+ 37,6 - 1,38;
r) 2,9 - 7,83+5,07 - 2,9— 2,92,

BuuncanTe:
a)4,2-135—-8,8-58~-4,2-8,83+138,5 - 5,8;

1 1 1 1
6)5 '17+47‘E+17'E+§*47.

Haifignre 3sBauceBHe ApoOmH:
17-18-5-183-17.-3+5-3
8-4+5.4+44*46-34+6-446-5"
Heafianre SHAYEHWE CYMMBI!
a)3+32+3%+314+38%+8%5 6)5+52+5%5+54+55
Joxkaxnre, UTO 3HAYCHEE ERDANKEHUSN:
a) 710 — 7% — 78 gparHO 41;
6) 5% + 57 + 5% kparno 31;
B) 86% + 67 kpaTHo T;
r) 275 — 9% xpaTHO 26.

6°-6°-¢°
HokxarnaTre, YTO 3HAYEHWE ApPOOH Fi g — Deoe

HoKkexRTe TOMAECTBO:

a) a(b— ¢) = —alc - b);

6) (a— xXb+y)+(a~ xNb— y) = 2ba— x);
B) alb— c+d) = —a(c— b— d);

) (a— bYe—d) = (b— alld - c);
N{a—dYb— )+ (b—aXb—c) = 0

e) 2a(a— b)+4ab = 2a(a+ D).

JIOKAIKHTE TOXKAECTRO!

a) x2— 5x+6 = {x— 2)x— 3);

6) x2— 2x— 15 = (x— 5}z + 3);

B) 2+ x— 6480 = (x— 80)x + 81);
N(@+bP—Ta+b)+12=(a+b~38)a+b - 4)
D@+bP—2a+b)-35=(@+b~-Ta+b+5)
e)(a-bP-6(G-b)—16=(a—b~-8)a - b + 2).
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683. fAsnserca AX TONAECTBOM PABEHCTBO:
a) (x - 15}(x+8)+182 = (x~ 8}x~ 4);
6) {x— 8)x— 10) = x2 + 80;
B) (y— 20y% + 5) = 33~ 10;
) - A+ = BA- 2 +y- 12

684. oraxxuTe TOMRACCTEO:
a)(@a+bP-2a+b-1)-1=(@+b-1)5%
6) a® - a’?+a-1=(a- 1)a®+1);
B)a®— a*—a+1=(a- 1) a+1);
r)a®+a?—a- 1= (a®— 1){a+1).

6858, Hoxammre, YTO 3HAYECHHE BRIDAMKCHUS

(a— 2b)a + 2b) + 4b(a + 2b)
npnE MOGHX ¢ ¥ b gBIAeTcs HeOTPHNATENHHBIM Y¥CIJIOM.

686. Hormmute, 9T0O 3HAYEHHE BHIPRIKCHAS

3yl{x — 3y) + x(8y — x)
opu MIOOKX X ¥ ¥ He ABJIACTCS HOJOMHTONLHEIM YHCIOM.

687. Hokaxwure, yTo IWwomsap ¢urypel (puc. 8) paBHa yaBOeH-
HOM DMIOHIAAR KBAAPATA CO CTOPOBOH m.

m-n

m+n
3

Puec. 8

688. [oramuTte, yro passocrs 111111 — 222 arnaerca KBag-
PATOM HATYDANBHOTO YHCJA.

689. Heaiipure omnSky B paccyxnenuax. Ilyere a # b u
a — b =c¢. YMHOXKHM 00e UACTH PABEHCTBA HA ¢ — b, MOJyUHM
(a — b)a — b) = o(a — b). PackpoeM ckobrm 1 modyunm: a2 — 2ab +
+ b2 = ac — be, wm a® — ab — ac = ab — b2 — be. Pasnoxum upa-
BYI0 It NEBYI0 UACTH PABEHCTBA HE MHOKETeNM; ala — b — ¢) =
= p(a — b — ¢). CoxkpaTns ofe YACTH DABCHCTBA HA MHEOKHTEND
(a — b~ ¢), nonyuuM a = b. Hrar, Jobue ABA PASNMYHEIX IHCIA,
DABHHL.
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\
N ./ YrpaxHeHun ANs noSTOpeHns

690. PasnoxnATe HA MEOXKHTEIH:
a) Tx®— 42x2 + 63x;
6) (y— x)° - B(x— p);
r) Ta+ 3a%b — 14b— 6ab?;
r) ax?+ 2bx% — 8a— 9¢ + 3cx? — 6b.

691. YnpocTHTE BHPAMKCHEE:
8) a(bb— ¢)— H6c— a)+ c(a + Tb);
6) B +ax2+1)— 23@B+ 2 + 1)+ 2% (x - y).

692. CropoHa Keagpera Ha 6 cM Medblne ofjHoilt U3 CTOpPOH
NpAMOYTONERNEA B Ea & c¢v Gospnre apyroft ero croponn. Kakosa
JUIMHA CTOPOHH KBajpaTa, eC/M €ro miomaas na 14 cm? memnime
IVIOMIANH NPAMOYIOJEHEKA?

—23.\./_P_emenne YPAEHEHWA C NOMOILBIO

Pa3noXxeHMa HaA MHOXMTENM

PaccmoTpuM ODpmMephl peineBEMA YPABHEHHHA, B KOTODHIX HC-
moJnRyeTca passiojeHHe MHOrowieHa Ea MHOMuTenn. Ilpu sTom
OyaeM HCIMONBIOBATE CHEAYIOINee IPABHRO:

s npolisedenue pasno RYnw0 mozdn u moavxo mozda, xozda
odun u3 muoxumenel paeen wynw, a Opysue npu IMoM He
mepRIoNt CMHBLCH.

ODpuwmep 1. Pemmm ypasrerne 5x2— 15x = 0.
Paznoxue JeBy0 4acTh YPABHEHHS HA MHOMHTEIM, HOJAYYHM
Bx(x—8)=0.

3T0 YpPaABHEHHE PABHOCHJILHO ABHHOMY, TAK KAK €I'0 JEBYIO
YacTh, T. €. Bhlpasenne 5xZ — 15x, ML 3aMEHIUIN TOKEECTBEHHO
DPABHEIM €My BHpameHuem bHx{x — 3).

IIpomseemenne Sx(x — 3) paBAO HYMIO TOTAA H TOJIBKO TOrAa,
KOrKS PaReH HyN XOTd OH ofUH K3 MHoMHTenei.

B aaEnOM ciayuase npomseenenme Sx(x — 3) panuo mymo, KOTas
Sx=Qmmx—3=0.

TaxuM o0pasoM, JaAHHOE YPABHEHHE PABHOCHABHO COBOKYIHO-
CTH JBBYX YDSBHEHH, T. €. KODHSME ypaBHeHHs 5x2— 15x = 0
ABIAICTCA KAK KOpeHb ypasgeHma 5x = 0, Tak H KOpeHb ypaBHe-
HHs x—~ 8 = 0. Ileppoe ypapHeHHe MMeeT KopeHs, papsslil O,
BTOPOS VPABHEHNe — KOpPEHb, paBHLIN 3.
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Januce perieHuA YPABHEHHAS MOYKHO BeCTH TaK:
a2~ 16x = 0O,
bx(x—3)=0,
Sx=0mwm x—3=0,
x=0nmx = 8.
OrBeT: 0; 3.
NMpumep 2. PemmmuM ypaBHerne x3— 8x2+8x— 24 = 0.
PasnomxuM Ha MHOMHTENHN JEBYK UYACTH YPABHEHUA CHOGCO-
GoM rpyunnposku. Hmeem:
(x3— 8x%)+(8x~ 24) = 0,
x?(x— 8)+8(x— 8) = 0,
(x— 8)x2+8) =0,
(x—8) =0wm(x2+8)=10,
x = 8.
Bropoe ypaBECHIE He HMeeT KOopEHeil, TEK KaK OpHd moloM x
3HaYeHHe BHIDAXKEHHS X2+ 3 — MONoMATeNILR0e YHCIO,
OreerT: 8.

IIpaxmep 3. Pemum ypabHeHEHEe
(2x— BYx+3) = Tx+21.

Hepenecem BripaxxeRHe 7x + 21 B NeBYIO uacTh YDaBHEHER
(M3MeHHE €r0o 3HAK) M PAsNOKHM IOJYUeHHOe BLIPDAXEHHE HA
mMHOEAETeAn. HMeemM:

2x—-x+3)—(Tx+21) =10,
QLx~ H¥x+3)- T(x+3)=10,
x+3)2x-65—-7 =90,
(x+3)(2x—- 12) = 0,
2+3=0mnmmm 2x— 12 = 0,
x=-3um x = 6.
OrBeT: —-3; 6.

IIpamep 4, Pemum ypaBHeHue
@’ - 5y)* = 80y - 6

@# - 5y)* - (80y — 6% = 0,
@2 - 5y +6(y%- 5y) = 0,
W2~ Sy} — By +6) = 0,
@*- 5y) = 0 umm (2 - 5y +6) = 0.
PeniuyM nmeproe ypapHEeEHE:
yy-5) =0,
y=0uwmy =5,
¥, =0, y, = 5.

HmeemM:
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PemmaM BTOpOE ypaBHEHUE:
V- 2y—-8y+6=0,
- 2y)- (By-6) =0,
Wy-2)-3(-2) =0,
- 20y-3)=0,
y—-2=0mwmy—3=0.
Ye=2,4,= 8.
OrBeT: (; 2; 3; b.

693. Peurmure ypasHEHHE:
a) x(x— 10) = 0;
6) 2x(x+ 5) = 0;
B) {(6x 4+ 1}{x — 9) = 0;
r) (x — 840x+8) = 0;
E) x(x— 2)x— 3) = 0;
ex+2€x+4)Ux—-6)=0,

694, HailizmTe KOpHU YDaBHECHHSA:
a)x2—-Tx=0; ) 8x2— 1,8x = 0;
6) x2+x=0; e) 0,522+ 4x = 03

B) 2x2— 3x = 0; ) %xg—x=0;
r) 5x2+2x = 0 3) i:cz-l--:-xﬂ-o.

605. Haligmre MHOKECTEO KOPHEH YPABHCHHA!
a) y(y— 5)— Ty~ 5) = 0;
yy-2)+42-y) = 0;

B) 2y% - 50y = 75— 3y;
r) 152+ 6y = 5y + 2;
0 y- 22 +y-2=0;
e) Y’ +62-y—6=0;
x) y®+ 8y = 8y* + 24;
8) i~ 12 = 32— 4.

696. OTMeTHTEe Ea KOODAREATHOH npAMOd 4Ymcaa, SBAAKD-

IIAecAd KOPHAMHA YDABHEHHA:

a) {x+2)2--’25+1; 8) (Ixl- 8% + 8 =Ix|;

6)[2—3’—]2 —4-2 n3lxl +6=2+[xh?

2
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697. Cpapmure 6Gonsmmii KOpPEH: HepPBOTO YPABHEHURA ©
MEHBLIEM KODHEM BTOPOTO:

a) 2 =4 5 (Bx-2)2 ~ 6x+4 = 0;
6) pr-3|=1m2x-1F+1=ux

698. Jlokaxkmre, YTO YpABHEHHE:
a) x(x+ 2¥x+ 5)— 4x(x+2) = ) He EMeeT WCNOKHA-
TeNXLHEIX KOpHei;
6) (x+ 1THx~ 8) = 21(x — 8) re umeer OTPHUATENLHEIX
KopHeii,

699. PemnTe ypaBHeHHE;
8) x2— 15x+ 56 = 0; B) x2+x-72=0;
6) x2+10x+21 = 0; r) x2- 8x— 18 =0.

700. PeumTe yparHeHME:
a) (x% — Tx)? + 10(x® — Tx) = 0;
6) (x%— x)2 - 12(22 - x) = 0.

701. IlpomasefieEHe ABRYX LDOCHNEKOBATENBHEIX HATYPAJNBHEIX
YeTHHIX uncen B 1,5 pasa Goapime KEapaTa MEHBNIETO 13 HHX.

Heafigure sTH YHcha.

702. EcnH B TpEX3HAYHOM YHCJE 3AYEeDKHYTH HOCHCHHIOK
nrdpy 6, To ymeno ymenpmmrces Ha 366. Halimure sTo Tpex-
BHAYHOE 4YHCIIO.

703. Tpexsmaunoe uMmciac oxamqeeaetca rudpoi 7. Ecmm
o1y uudpy DepeHeCTE He NMepBOe MecTo, T¢ DONYYECEHOE THCHO
oymer ma 17 MeHBIIe YyrpoOeHHOIO NEePBCHAYAJBbEOre uncha. Haii-
IATE REEHOE TPEX3HAYHOEe THCIO.

T I BN
H i ./anmenmmﬂnos’ropeum

704. JoraxkuTe, 170 SHAUEHNE BHIPAYKEHUS:
a) 95— 92+ 9% xpaTHO 78;
6) 28+ 28— 24— 22 kparno 75;
B) 10%— 204 kparHo 84;
r) 125 - 18! xparso 87.

705. JoraXHATe TOXACCTBO:
a) alb— allc +a)+ a(a— b a+c¢) = 0;
6) (x— 2}x - 3}x2 ~ 5x+6) = (x— 2y(x- 3)
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708. IlpouwTaiiTe BHIpPAYKEHHE:
a) (2a — b)2a + b); B) a2 - b%;
6) (3a + 1)38a — 1); r) (@ — b)2.

T707. SanumuTe BLIpaMeHue;
&) MPOMBEEHCHAE CYMME A PASHOCTH BRIDAMKeHWH 3m | 71;
6) mpomnsBefieHite PASHOCTH M CYMMEI BHIDEJKeHUN x U 4y;
B) KB&ADAT DASHOCTH BRHIpAKeHME 2x 1 m;
T') pPASHOCTL KBSAPATOB BLIpaMeHMil 2x H m.

708. Iepumerp nmpamoyroibHHKa papel 28 cM. Eciam ero
ENHHY YMEHBIIHT: HA 3 ¢M, & IXMDHHY YBEJHYHATH HA 2 cM, TO
ero IWIOmMaAs YMEeHbIIHTCA Ha 8 cM2. Kakona nnomazs npamo-
YTONBHHKAT

I B B
INENEE ’/Komponmuenonpocuuaanauml

1. Ofbacemre, Kok #AauboJiee DANHOEAJILHO HalTH sHage-
HAe Bhpascennsa 3,62 8,6 - 1,2 + 2,42, ucnonnsyd pasioxeHHe
HA MHOMHATENH,

2. OO0bgcHHUTe, KAK HCOONL3YETCS DasOKeHHe HA MHOMKH-
Teay OPH PEIDeHNH YPABHEHHA, B3SB B KAYECTBE NPHMEDa YPaB-
menme x%— 5x2+ Tx— 35 = 0.

K maparpagy 9
709. PaznoyuTe HA MHORHTENH MHOTOWIGH:

a) x5+ x% + x%;

6) ¥~ S+5° i

B) a® + @' + a'® + af;

r) b90— p40 4+ 20— 1;

) 2x5+ 42 + 10x + 20;

¢) 3y" - 98 - Ty +21;
*x) Tal® — 354"~ 2¢* + 10q;

3) 3b15 - 27p10 — 25° + 180,
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710.

711.

712,

PasnoxaTe HE MHOMETEIH BHPAXMEBHEe:
a) (2a + bXba— b)— 3a(2a + b);

6) (2x+ Ty)2x - y)— Ty(2x— y);

B) 2%y + 8) — dy(y + 3);

r) 27x%(a - 4x)— 18x%(4dx - a);

) (@ +b)c+d)+e(e+d);

e) (a— b2 +c(a— b);

k) (@— b+ a®(b— a);

3) (a— b)®— c(b - a).

Pasnomure Ha MHOKHTENIN:
a) x%y — y® 4+ 2%z - Pz

6) ab®+ a®b + a®ed + b2ed;

8) 7a® - a¥® - 7a’® + a®%

1) 2015 - 6a° — alZ + 342,

IlpeAcTABETE MHOIOWIEH B BHAE UPOHSBEACHHS HABY-

YNeHA B TpexuNeHa:

713.

714.

715.

a) abx — aby — acy + acx + bex — bey;

6) a?x — ab+ a?b - ac + a’c - ax;

B) 80022 — 15b%x% ~ 1242 + 6b2 + Bex? — 2¢%
r) x4+ 2222 — 10022 + 83222 — Ga?x?— 150222,

Pagnosxure oo MHOKHTEONMU!

a) a®+ 13a + 30; r) &4+ 1152 + 10;

6) a®+ 7a— 80; n) b4— 92— 10;

B) a®— Ta— 30; e) b4+ 9% — 10,

BrinecuTe 38 CKODEHN YHCIOBOH MHOMKHTEND:

a) (2x— 4% B) (—5a + 10b)%; ) (0,5x + 1)%

6) By+9)% 1) (~2c - 6)% e) (%y - : )2,

K umaparpagy 10
Briuncanre:
a) 1,7-8,2 + 8,22 + 4,9 - 6,8;
6) 0,382 + 1,42 - 0,38 + 1,8 - 9,62;
8) 0,782 + 0,27 - 0,78 + 0,27;
r) 1,62+ 0,8-1,6 - 2,4-2,86.
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716. HaiignTe sHAYEeHHBE CYMMEIL:
a) 4+47+ 43+ 41+ 45
1 1 1 1 1 1
OtEtE T F Y-
T19. Hoxamure, 4T0;
a) 257~ 512 xparao 120;
6) 817— 279 — 918 kparuo 45;
B) 102+ 10 + 10 kparno 555;
r) 320+ 318 — 316 ypatHo 267,
718. [okaykuTe, UTO BpH JIOGOM HATYPAJIBHOM @ 3HAYCHHE
pHipascenma a° + 8a2+ 2a xparHo 6.

719. okaxuTe, 4UTO HPOMIBEEEHHE ABYX HOCACAOBATENH-
HEIX YeTHBIX qMcen KpatHO 8.

720, Ilycrs &_b—nnyslmmwmo,nmpoucym&aumbp
a+b < 10. Jorammure, uro aucao acb, rge ¢ = a + b, xparao 11.

721, HokaxuTe TOMKAELCTRO:
8) (x + a)(x + b) = 2%+ (a+ b)x + ab;
6) (x+taXx+b)x+c) =28+ (a+b+o)x2+
+ (ab + be + cadx + abe;
B) (22 +ay+ % — xy + y2) = A + 222 +
r) x* + 628 + 11x% + 6x = x(x + 1x + 2Ux + 3).
722. HoksxnTe, ITO
(10a + b)(10a + ¢) = 100a(a + 1) + be,
ecns b+ ¢ = 10. Tloxpaysaces aroly Gopuynoll, sRuACaHTE!
a) 32 - 38; B) 66 - 64;
0) 48 - 4T; r) 81 - 89,
728. HNoxamxmre, aro ecit @ +b+¢ = 0, 10
(a+ b)b + cXc + a) = —abe.
724. PemuTte ypaBHeHEe:
a) (2x— 1¥8x - 1)4x— 1) = O;
6) (2x+ 1X8x*+ 14x+1) = 0;
B) (x — 8}(x%2— Tx— 8) = x®— 8x%;
r) (2x + TXx? + 12x ~ 80) ~ 522 = 2x%(x + 1).
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725. PemmTe ypaBHeHHe:

a)(2x—1)2=x—%; ) x+x%=x%+ ok

5)(3x+1)2==5(x+%); e) x — % = 48 — x4
B)(x+‘;')2=2x+l; w2l + 2+ x+1=0
I‘)(x—%)z*-3(7:lc—1); s}t -2+x-1=0.

726. Tlepeas nadpsa TpPeXSHAYHOTO YHCHa paBHa 9. Sty madpy
TNEepeCTABUNNE My COCHEAHee MECTO H DONYUHEBIIeecH TPeX3HAYHOE
GRKCIIO BHIYIM HE AAHHOTO. B peayaprate nonyunnz 576. Haiippre
OAHHOE TPEXBHAYHOE YHCHO.

727. Ileppas mmdpa TPeX3HAYHOI'O MHCHA DABRHA 7, a mHdpa
eauEHD EpatHA 8. Ilocne Toro Kaxk nAQPH COTEH H AECATKOB
STOTO TPEX3HAYHOTO YHCAS NEPeCTABHIHN, ITOAYYMUBIIEECS HOBOE
TpPeXSHETHOE UHCAO OKASANOCE MeHbIme aAsHHoro Ha 270. HalinnTe
BCe TPEXBHAYHEIE THCIA, VAOBJIETBODAIOINHE STOMY YCJIOBHIO.



POPMYIJIbI
COKPALLLEHHOI'O
FRABA YMHOXXEHANA
V
§ 11. A\ PASHOCTb KBAIPATOB
24. Y/ YMHOXenme pasHOCTM ABYX

BLIDAXEHWIA Ha WX CyMMY

B HeKOTODEIX YACTO BCTDOUALOINECH HA NPAKTHKE CIYIAAX
VMHOKEHHEe MHOTOWIEHE HA MHOIOWIEH BHIIORHAIOT KOpoYe: MO
DOPMYAGM COKPAULEHRO20 YMHONCCHUR.

VMHEOXKHM pasHeCeTs ¢ B b Ba ux cymmy. IlpaMenas npaBuEo
VMHOMCHMA MHOFOWIEHE HA MHOTOWIEH, IOJYURM:

{a—b¥a + b) = a® + ab — ab— b= g% — b2

SHA9HT,

{a— ba + b) = a* - V. (1)

JT0 TOXKAECTBO ABAAETCH OFHON M3 GopMyX CORpAINeHHOrO
VMHOMeHHNS,

Hpoussedernue posnocmu 08yx supaweRuil 6 ux cyrrdt
PABHO PA3ROCMIL Keadpamoe amux avipaxcenuil.

IIpumep 1. Haiinem mpousscaeHme paspocTd S8u-— S5v m

cyMMBL 8u + bu.
Ipamenaa opPMyIy COKPAINEHHOre yMuEONeHEA (1), moay-
qHM:

Bu — Hu)}8u + 5v) = (Bu)® — (5v)° = 64u® — 2512,
Npumep 2. YMHOEHEM paseocTb x°— 2y® na cymmy x° + 217,
Ho dopmyne (1) vHaxommmM:

(% — 2007 + 21°) = (%) - (2pP) = x* - 4.
IIpumep 3. IlpeacTasuM B BHAE MHOTOU/EHS BHIPDAYKEHME
-3,6m?— (1,6n — 2m)(1,5n + 2m).
Hcnonwaya dopmyay (1), noxyumm:
-8,5m? — (1,5n — 2m)}1,6n + 2m) =
= —8,6m?— (2,25n% — 4m?) =
= —3 5m? — 2,25n% + 4m®= 0,5m? ~ 2,26n%,
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Fnaga 6. QopMynsl CORPALLEHHOTO YMHOXEHHUS!

728,

729,

730.

731.

732,

733.

734

BrionHITE YMHOMKEHHE!

a) (b— cib + c); 0 (2x - 1Y2x + 1);

6) (a— x}x + a); e) (m — 5k)(Bk + m);

B) (y + )y — 4); x) (1 + 38p)3p — 1)

0+ pXp- 1) 3) (4y + m)}m — 4y).
IIpuMennTe GopMyny COKPAIMEHHOTO YMHOMCHHAN:

a) (2m — 0,6X0,6 + 2m); B} (1,1x — 0,9)(1,1x + 0,9);

6) [§+4p]-[4p—§); ) [-i-y+ 2,5]-[-3-5;—2,5].

IIpencTaBETE B BHAC MHOTOYJICHA MPOMSBEACHHE:

a) (3m — 2kX3m + 2k); r) {(4x — Sy)N5y + 4x);
6) (6p + 5¢)6p — 5¢); A} (2a + 9b)2a — 9b);
B) (10a — 3b)(3b + 10a); e) (3p + BEX8Ek - 3p).
Brimomawre YMHOMEERE:

a) (a® — 3Xa® + 3); r) (1,2¢2 + d)d - 1,2¢%);

6) (22 + m}m — x%); ) (5x2 — 0,45°00,41° + bx2);
B) (m? — p°)(m? + p¥); e) (2,5a° — 8b')(2,5a® + 8b%).
IIprnennTe QOPMYAY COKPALIEHHEOTC YMHOMKEHHA:

8) (2x% + 3yX—2x% + 3y);

6) (—bn + 3p%(5n + 3p?):

B) (—2x* + 5a?)(-5a? — 2x%);

r) (—4m* — 3nH)(—-4m* + 3n?).

Hafiaure 3nauyenme BRDAKCHMI!
a) (20 - 820 + 3); r) 8,6 - T,4;

1Ll {10-1) 3 51,
6) [10+2] [10 2], n 4251,
5) 102 - 98; e) 2,7 - 3,3.

I‘Ipenc'i‘anm'e B BHAOE MHOI'CYJIEHA BRIDAXKEHHE;

&) (2a% - 3xy*}2a% + 3xy?);
o[t 1) (371}

B) (O-GPZQ' - lslmnz)(l’lmng + 0’61729.');
r) [%ax’ + 0,8b2y) : [o,sc»zy -2 )
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738,

'736.

787.

'788.

739.

740.

Brinonante yMHOMKeHME:

a) (x* — y"} ="+ ¥*); B) (m* — p)p* + m™);

6) (2% + 3"W(3* — 2%; ) (52 ~ 4%)(4% + 5%,

IlpaMeEnTe GOPMYNY COKPAITEEHOrO YMHOMKOHKSA:

8) @ - P + )
6) (a5 + pEmil)givs — pEmil);

B) (224 — ByArB)2xint + Byted);
1) Bp*" 2 + 2¢™ X3P ? - 2gY).

BLIDONMEMTE YMEOMCHRS:

a) 3(4— m}4+m);

6) —5(x + yXy ~ x)

B) 2m(3a — SX3a + 5);

r) =102y + 8z)3z - 2y);

n 0,5b(4a — 662X60* + 4a);

e) —10x(0,8y + 0,6x2%0,5x% — 0,8y).

IlpepcTaBETE B BHAES MHOTOWICHA:
2) 4p(p — cXc + p);
6) —3c(2k + 3cH3c — 2k);
B) 0,2m{dm — E*Wk* + 4m);
1

r —-5(3::3 + YNy ~ 8x%).

BrinosnaTe YMHOMKCEHE:
a) (x = yNx +y)=* + y*)

6) (a + 38— a9+ a%);

B) (5 + m)(m?+ 25)(m — 5);
r) (1+4p5(2p+ 1)1 — 2p).

IIpeacTaBbTe B BHAC MHOrOYWJICHA BHIDAMKEHME:
a) (2m + 5X5 — 2m)+ 3m?;

6) 10— (4p+1)4p— 1);

B) 3m?2— (2— bm)}bm + 2);

) (24 8x)}3x— 2)— 9x%;

o) (5~ 4a)b + 4a) - 25;

e) —10a%+ (8a% — 2b)(2b + 3a?).
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Fnasa 6. DopMyn:l COKPAILGHHOND YMHOXEHUN

741.

742,

743,

744.

YOpocTHTE BEIDAYKEHHE:

a) (m+ 3} m— 3)— m(m+1);

6) 4n(n+4)— (4— n){4 + n);

B) (5a + b)b — 5a) + 25a(a — b);

r) —2x(2x — m)+ (2x — 3m}2x + 3m).

BrnoaauTe AeficTBHA:

a) 10x2— (4dx— 1M1+ 4x)

6) (Ta+ 22— Ta)+ 4;

B) (8m~ kX8m + k)~ 2m(Sm — k);
1) Sd(dc + 5d)— (2¢ + BdY5d — 2¢).

IlpeacTaBbTe B BHUOE MHOTOWIEHA:
a) (10x + Sy}3y — 10x) — (Tx - 8y 7x + 8y);
6) (9m — 10RN10k + 9m) + (9% + 8m}9k — 8m).

PemnTe ypaBHEHRHE:

8 2y— I 2y+1)— ydy + 3)+ 5y = 03

6) 9m+8m(b—- 2m) = 9m?Z~ (Em+ Tbm— T);

B) dx{x— 1)— 8 = (1 + 2x}2x —~ 1)- Bx;

r) -5y + (By+4N 3y — 4) = (4dy— 33 +4y)— T2

\\
I IR ’/anaxueﬂuamnonropeum

745.
HOCTH;

CYMMEL;

7486.

7417,

748,

SanMmuTe BHIPAMEHUE:
a) DpovaBefleHNe CYMMBI BHIpaxeHuii 2X H ¥ H HX pa3-

6) mponseenenne PasHOCTH Bepadkeuuit ¢ m Ob B Bx

B) KBaAPAT PASHOCTHM 3m H n;
I'} PASHOCTE KBAIPATOB 3m H n.

IIpousraiiTe BRIpaKeHe;
a) (5x— mNbx+m); B) m?— n?;
6) (1 + 3kN1 — 3k); r) (m—- np

Hafixare KOPHHM YpaBHEHHSA:

a) 3m:— 11m = 0; B) -2(x+5) = Tx?— 10;

6) 6p = —7p%; T) 4n¥- 9) = 8(n—- 12).
IlpeacTaBrTe B BHAE KEBAJPATA OZHOWIEHA BHIDAKEHUE!

2. 1 s, " 13
a) 4a*; 6) gx”, r) 0,26y%; i 36 mb.
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749. JloxkakuTe TOMACCTEHO:

8) m{x + y) + y(x - m) = x(m + y);
6) (a— bXa + b)— a(a— b) = b(a— b).

750. Pemute ypaBHEHWe:

Bx+1 _ o 5x, w-2 = Oy —
a) x - 3 =3 2 5 0) 5 1,5 =2y - 2,6.

751. lIpurascek co ckopocTE 15 KM/9, BEJOCHOIEAHMCT NpPH-
exaJ Ha cTaHOEIO 38 10 MEa xo oTnpasnexmsa asrobyca, Ecam 651
OH eXAJ] ¢0 cKopocTrio 12 kM/u, To onosman 6l K 5TOMY &BTOGYCY
Ha 5 mui. Kakoe paccTosfiHMe OPOEXaN BeJIOCHIENECT?

_'—ﬁ\’/_Pammuue Ha MHONATENN

PasHOCTH KBAAPATOR

B romaectse (@ — b}a + b) = a® — b? noMenseM MeCTaMM JEBYIO

H npaeyro gactu. IloyuuM TOXEECTBO
at- b = {(a- b)a+b), (1)

KOTOpOe HASHBACTCA QopMyncii poswocmu keadpamos,

ToxzecTso (1) OPHUMEHAIOT BN PAINOMKEHAS HE MHEOMKHTENAH
PASHOCTH KBAADATOB ABYX BEIDAKEHWH.

Pasnocmy xeadpamoe deyx evipaxerull paera npouseede-
HU10 PA3HOCMIL 3MUX EBPANCEHUNL U UX CYMMU.

IDpumep 1. PagnouM Ha MHOMHTeNH BHIpaskeHHe X°— 285,
TIpescrasuM BripaskeHHe X2~ 25 B BHAe PA3HOCTH KBAADATOB
B Bocnoabsyemces dopmynoii (1). osnyuum:

xé— 25 = x2— B% = (x— 5)x+ 5).
INpumep 2. PasnoxpM HE MHOKHTENH MHOTOWIEH
64m? — 9n?,

IIpepcrasuM BepakeEHe 64m2— On® B BAje pasHoCTH KBaZ-
PATOB M 3aTeM npuMeHMM dopmyny (1). ByaeM HMeTh:

64mt — 9n? = (8m)? — (3n)? = (8m — 3n)8m + 3n).

762. Pasaokmie Ha MBOKHTENAH MHOT'OWIEH:
a) m® - n% B) 900 - p% o %2 — 1,21;

6) a® — 4; r) k2 — 6256; e) li%— —ne,
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at+b 753. Ha pucyuke 9 mus06paxen

KBAAPAT CO CTOPOHOI @, H3 KOTOPOro
=  ppipessH KBAAPART co cropoHol b. He-
IONB3IYA STOT PHCYHOK, PAFBACHHTE

° gl b = reoOMeTpIYecKnil CcMBICA GOPMYIH
"""""" 7 a - b =(a - b)a + b) upu a > 0,
b/ b>0mna>b.
7
a 764. IlpepcTaBrTe B BHAEe NpPOU3-
Puc. 9 BORCHMA MHOTOWIEH!
a) x2 - 9% X0 26x® — 4945
6) 49m? — n?; e) 0,36m? — 2b6n2;
B) 0,64 — 4F%; #x) 0,81x% — 1,215%
1.2 _ 2. 2 .:_19
r) 207 - o 8) 1o P - 1K
758, Pasno:KATE HA MHOXHATEIA:
a) x%? — 16; ) 0,81p% — 4a%%;
6) 36 — o®p%; e) 9m?n? — 0,01p%
B) m®n? — 0,09; x) 0,04%2 — 0,09a2n?;
16 . lozpe 972
r) % ki p*; 3) 9ab" 29m PE.
756. Haiigure sHAUEHME BHPAXKEHHA:
a) 612 - 393 r) 5,8% — 94,22
3 2 2 2
6) 452 — 55% 12| -|£};
’ JUNH

767.

768.

B) 13,62 — 3,6%;

o () (5]

Halinure saavenne apobu:

242 — 122
8) g - 5

828 - 172 7,4 - 2,62

® 720r-35%3 B ,2-se-

Pemmnre ypasHeHHE;

a) xX - 25 = 0;

6) 386 — m? = 0;
3)2-1-+n3=0;
4

r) 0,36 — 0,81m* = 0;
x) 6,252 — 100 = 0;

l-—_]L 2 =
e) 119 4x 0.



g 11. PasHOCTL KESAPATOR

153

& —

759. PasnomiTe Ha MHOMCHUTENEH MHBOTOWISH:
a) m*— 4; x) 36ag* — 5;
6) 16 — p%; 8) 16m* - 121n*%
B) a® - bY; ) 0,01m? — 25n8%;
r) x1°— y5 K) 100x* - 9%
n) 49m? - 25; xn) 9a%b? — 44
e) 4 — 81p% M) 86m®— 49k*n3,

760. IpeacTassTe B BEe NPOB3BeACHNA:

a) x% — 1,44, B) 1,21p% - a% 1) 0,044° — 0,25b%;

6) -‘l;mz - nt; r) -;-y" - 4at; e)2i—m4 — B4ntke,

761. IIpeacrastTe B BUAe OPOHSBefleHHA: .

a) x> — gt r) Ao — b

6) 6% — 8% J) 4?6 — Qy2mr6,

B) @t — pintd, e) 0,49q45% — 0,81p%2,
762. PasnoxHTe HA MHOMKHTENH:

8) (x+yP— 24 x) (3a+ 1) - 4;

6) (x— y)*- 2% 3) 9- (2— 5b)%

B) m?— (n+ k) u) 4x2 — (1 - 3x)%;

r) mt— (n— k)% K) (2m + 3)°— 9m?;

1) (a+4)*— 16; n) 16a®~ (8a— 1)

e) 100~ (10— n)%; M) 26m? — (2x + 3m).

763. IlpencTaBhTe B BHAE OPOHSBENCHHS:
a) 81 — 4(p + 3)% r) 4y* — 95y — 1)%
6) 9(4 — x)* — 16; ) 9a? ~ 16(4a - :::.)’;

5) 16(2x + 1)? — %; ¢) 25(5m + n)? — 4n?,

764, Halisure KOpHH ypaBHeHHA:

a) 2x - 1) - 82=0; B)(2—3x)—1=0;

6) (x + 2 — 25 = (O 16 —(x-3F=20.
765. PaznoxATe HA MHOXKHTENN:

8) (x + p) ~ (x = )%

6) (2m — ny — (m + 2n)%

B) (3n + 2p) — (6p — 2n)%

r) 48x — 2y)* - H4x + 3y)%

K} 100(6a +. 8b)® — 81(3a + 2b)5;

e) 49(5x% + 8)* — 36(4x% — 1)A.
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766. YTo MOKHO CKasaTh O Uyucjax m u n, eciad m?= n??

767. Peminte ypaBHeHUE:
a) (x + 12 - (2x — 1)2 = 0;
6) (4x + 3> — (8x — 1)2 = 0;
B) (2 — x)? - 4(8x + 1)2 = 0;
r) (5 -2x)? - 9x + 1)>=0.

768. Hoxaxkure, YTO IIpu JIIOOOM HATypaJbHOM 3HAUYEHUU N
3HAYEHNE BBHIPAYKEHUA:
a) (8n — 4)?’— n? xpaTtHO 8;
6) (n + 92— (n — T)? kpatuo 32.

769. okaxkurte, 4YTO pasHOCTE KBaJpaTOB ABYX IIOCJIeNOBAa-
TeJbHBEIX HEUeTHBIX YHces KpaTHa 8.

770. HoxakurTe, 4TO IpH JIOOOM HATYpPaJlbHOM 3HAYEHHUU N
3HaueHue BeIpaxkeHusa (n + 1)2— n? ecTr HeueTHOE YHCJIO.

B mxose IIugaropa (VI B. [0 H. 3.) 3Ty 3a7jauy pellaju «Ha
KaMyIIKaX» C IIOMOIIBIO «KBafPaTHBLIX» UYUCEJN. JTO pelieHue
JIETKO yBHAeTh Ha pucyHKe 10.

771.CropoHa OZHOro KBajpaTa Ha

O O O O O 2 CM MeHBIIE CTOPOHBI APYroro KBaj-

paTta, a pasHOCTh ILIOMIaJel 3THX KBaj-

Q O Q O O pa'rgB pasua 24 cm?. Haiizure cropo-
O O O HY 00JIBLIIEr0O KBagparTa.

772. HaiinuTe OmMOKY B PACCYK-

O O O O O NEeHUsIX, NPUBOASAMINX K BBIBOAY: JIIO-

60e YHNCIO PaBHO CBOEMY YIABOEHHOMY

O O O sHayeHnpo. IIycTh [gaHO IPOM3BOJBL-

HOE YHCJIo N. SanumieM IJisi HerO Bep-

Puc. 10 Hoe paBeHcTBO n? — n? = n?— n? BwI-

HeceM B JIEBOM 4YacTH 3a CKOOKY

MHOXXHUTENJb N, & IPaBYI0 YacTb Pas3JIOKKIM HA MHOMKUTENHN IIO

dopmyse pasHOCTH KBaJApaTOB, HOJYYHM PaBEHCTBO n(n — n) =

= (n — n)(n + n). CoxpaTup 00e YacTH PABEHCTBA Ha ONMHAKO-
BBEII MHOJKHUTENH (71 — ), OOJyUYUM N = n + n, TO ecTb N = 2n.
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NN '/ana)lﬂleﬂmnmnosropemn

773. Ilpeacrasbre B BUAle KBAADATH ONHOYACHA BRIDAIKCHME:
a) 9m?; B) 0,81a0%; x) 49p%; *®) abh
6) 25n1; r) 0,16b%; e) 0,64m%; 3) 16a'dc.
774. Ilpemcrarbre B BHSe MHOTOUNEHA BHPasKeHHe:
a) 4x® - (2x + 1)1 - 2x);
6) (7 — 3aX3a + 7) + 10at;
B) 3m? +(4m — 3pX4m + 3p);
1) (2a + 5bX5b — 2a) — 200°.
775. HoxaxuTe TOXACCTBO:
a) a* - ¥ - (a + by’ = —2b(a + b);
6) (¢ — b)*— (a® — b?) = —2b(a — D).
776. Paznoxute Ha MHOMKHTENN MHOTOWIEH:
a) m® + 3min — 2mn — 6n%
6) —2a® + 4a%b* + ab - 2b°.
T777. Peumte ypasHeHMe:
3z+1 x 2x-1 x+1

8)9- § =2+ B2~"6 ~ 4°
1-5m m 5k+8 k-2 _
6)2——~3—m-3m— rL r) o i — 13.

778. Jea moesna IBUrallHCh HABCTpeTY APYT APYTY. depes
0,5 4 mociie BCTPEYH DACCTOAHEE MEXKITY HUMN CTANO DABHEIM
60 xv. Halizpre CKOPOCTH L[OE370B, €CJH Y OJHOTO H3 HHX CKO-
pocts HA 20 KM/4 GonbIme.

!
NN ’/I(om-ponmuemnpocuuaanaum

1. Yemy paRHO IPOHSEENeHHEe PASHOCTH ABYX BRIpaxeHMi
H X cyMMBI? Sanuunrre oTBET B BEAE GOPMYIIR! B AOKANKHTE €e.

2. Yemy paBuMa pASHOCTE KBAAPATOB ABYX BEIpa:xeHmii? IIpwy-
BEEUTE TPHMeED.
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KBAOPAT CYMMbI
§ 12. A WU KBAOPAT PASHOCTMU

IlpeacTaBMM B BHAE MHEONOYIEHA KBAAPAET CYMMEL @ B b. Jlna
aroro creneus (a + b)? sanuineM B BUAE NMPOM3BEIEHUA M NpPHMe-
HHM TDABII0O YMHOMKEEHA MHOTOWIEeHs HA MHOTOWIEH:

(a+b) =(a+bla+b) = al+ab+ab+b® = a®+ 2ab+ b

Buagynar,

(a+b)? = a®+ 2ab + . 1)

HoxygenHOe TOMXEECTBO ABAAETCA ellle oxuoll dopMyioii co-
HpaieHHore yMHoxeEnda. Ee Hasueator Qopxyroii xeadpama
cyMMul deyx ewparceruil.

Keadpam cymmm deyx evipacerud pasen xeadpamy nep-
6020 GHIPANEHUR, NAIOE Yd60eHHOe NpoOudsedente nepeczo u
6mopozo eébtpaxcenull, nac Keadpam 6mopozo G6HIPANERUR.

Ipumep 1. Ipeacrasum supaxxesme (5 + 3x)® B BHAE
mHOTOWIeHs. IipuMenstst dopuyay (1), momysnm:
(5+38x)y =52+2-5- 8x+(8x) = 25+ 30x + 9x2.

MIpemep 2. BoseeaeM B KBaapaT cymmy —2a¢ + 1,
Bupaaxenue (—2a + 1) asnaeTcs KBAJAPATOM CYMME! BLIPAJKE-
mnii —2¢ u 1. Ucnonsaya popMyay (1), matizem:
(20+1¥=(2af +2-(2a)-1+ 12 =4q% - 4a + 1.
BoseeneM B KpagpaT pasaocts ¢ u b. Ilpepcrasus cremens
(a— by B BRAE NPOMSBEHEHHA H BHLIIONHHME YMHOMEHHe, MOJyqMM:
(a- b =(a-ba— b) = a2~ ab— ab+b* = a2 — 2ab+ 12,

alsering 6.0.c. gb ko boc mi. i quadaso oekripho protrgbom oo
bdos fpimcaneb quhtakoedex

L 1

{b.cqmidtantimne o.bard Eh.eb.c.psoducan vk quo conaarati plicto
tinodoci.c.d vig od b.e.c.8 vigsed k£t qee beolisarad.c.r.c.brien

:*Mhﬁlo:u‘h:a&w.;m twotnpale Ab b4 cqulenitgr

dparmeHT cTpaHuue M3 Il kiurn «Havan» EBknnpa ¢ reoMeTpurue-

CKUM AOKA3ATENECTBOM TOXOECTE KBRAPaTa CYMME M KBAAPATA PASHOCTH,
.. po H. 3.
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SHaunRT,

(a— b)? = a®~ 2ab+ b2 (2)

IonyueHHOe TOMAECTEO NIO3BONAET OHICTpPee BO3BOLHTEL B
KBAAPAT PASHOCTL ABYX BRIpaskeHunii, Ero HasmBaloT gopmyroil
xeadpama pasHocmu Jdeyx esiparceniiii.

Keadpam pasnocmu deyx evipaxcenuil paeen wreadpamy
REPEOZO BLIPANCHUR, MUNYC YOaoeHHOe npoussederite nepeozo
U 6mopozo swpaycenull, nAC Keadpam 6mopozo GLLPRICEHUR.

Popuyny (2) MOMEO DONYYRTE U3 dopmynn (1), mpefcTaEHE
pasHOCTL ¢ M b B BHge cyMMu @ 1 —b:

(a— bY = (a+ (b)) = a*+ 2a - (-b)+ (-b)® = a®— 2ab+ b-.
IIpumep 3. BospeseM B KBaApaT pasHocTs 4m — 3.
Tpumensas ¢opmyny (2) x crenenn (4m — 3)?, moxyunmM:

Amn-38¥=4m)y*—-2-4m - 38 + 82 =16m* — 24m + 9.

IIpumep 4. IlpencraBnm B BHAe MHOTOUJNEHA BLIDAMKE-
Hxe 4x(x ~ y) - (Bx - y)i.
BHOONHHE YKASAHHBIE AEHCTBMA, NOJYIAM:
dx(x~ ) — (2x — y)P = 42% — dxy - (427 — day + p°) =
= 4x° - dxy— 4x* +day— 3 = 1A

779. DopMyNB KBAZDPATA CYMMK H KBAZPATA DASHOCTH AO-
razafHel Bo II kuure «Hauans Esknmpa. Hecnonesysa puceyarm 11
E 12, paspACHETE reoMeTpuueckHil cMEIca POPMYIIEL:

a){a+bP =a*+2ab+t’, rmea > 0,0 > 0
6)(a— by =a®— 2ab+b%, TREG > b > 0.

Puec. 11 Puc. 12
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780, IIpepcTaBbTe B BAAE MHOTOTICHAS
a) (8 + p) B) (0,4 + d)%; B (~x + ¥
6)c-2% DE=-055 e&(-m-n’

781. Kaxme us suipamxenuit (—m ~ n)%, (~m + n)3, (n ~ m)¥ n
(~n — m)? TOXIECTBEHHO PABHB BHPAIKCHHI):
a) (m—ny; 6)(m + np?

782. Hcoonbaya GopMyNy KBafgpaTa CYMMK HIM KBajpara
PABHOCTH, HAHMHTe 3HAYEHUE BHIDAYKeHHS:
a) (40 + 1)% B) 1012 n) 48% x) 3,5%
6) (30 — 1)% r) 99% ¢) 522 3) 10,12,

783. HafiguTe 3HAYEHVE BHIPAXKEHHA:

2
a) 23% B) 81%; z) 1,3% %) (3%] ;

2
6) 197 1) 49% e) 1,0% 3) (42] )

784. Cpapunte ¢ eguHAMIeil wucmo:

792 + 852 1942 + 1082
&) qoresyE’ O 94_108¢"

785. IlpencraBbTe B BHAE MHOIOWJIEHA!

a) By + 2)%; a) (8x — 2y)%

6) (8- 2p)% e) (5a + 4b)%;

8) (6m - 5)% x) (6m + 5k)%;

r) (4k + 8)%; 3) (8p — 4c).
786. IlpeoOpasyliTe B MHOrOYJIeH:

a) (2a + Tb)%; r) (2x - 0,2y)%

6) (3a— 5b)% 2) [%m - 3:;]s ;

B) [%x+ 2y]2; e) [4m—1%n]z.
787. IlpeobpasyliTe B MHOTOWIEH:
a) (4m? +5n)% 1) (Ty* - 3p%%
2

6) Bc- 2%  m (ixs - 4y8]

B) @2 +555% ) [%w +%a’]z.
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788. IlpepcTaspTe B BHOE MHOrOYNEHA:

a) (3 + 5x)* - 9; r) (-7Tk + 1% + 14k;
6) 25 — (4m — 5)%; n) 40¢® — (1 — 6¢) + 1;
B) 9p% — (4 + 3p) €) (8 + Ty)® — 4957 - 60.

789. BrHOoauHTe AeiicTBHA:

2
a) ;*(IOmv 12— 20m; E) 0,5[2p + %] — -}p;

4

790. Jokaxmre, YTO PAZHOCTE MEXKAY KBAAPATOM YHCHA, KOTO-
poe He JeXuTca HA 3, H efUHHEEH XeauTca Ha 3.

791. Packpoiite crolkn:
8) (2x" + ¥
6) ( % a2l _gp2n-1 ]2'

792. YopocTHTe BRIDAXXKEHME:

a) 4m—- 1)— 2m+1)%

6) (1 - 8¢)*+38(2c+1Y%

B) k(2 - 5k)— (2— 3k)%;

r) (Tx +4) — 4x(6 — 2x);

R) (p+6)6 - p)+ (p + 2)%

e) (¢— 42— (¢~ 10¥c + 10);

®) (x+ 8)x— 3)~ (x+6)%

3) (1— 2y)* — (2y - 3K2y + 3).
793, NoKaKHUTE TOMIAECTRO

xy+ 2+ yz+ 2P+ 2(x + yP - dxyz =
= (x + YNy + z2Xz + x).

2 1(3 ¥
6) 24k~ = (3k+ 4y r)3c+§(—c—2] )

794, Hailianre 3B8UEEHEe BHPAXKECHHS:
a) (2x— 3K2x +8) ~ (2x— 1) npu x = 2,25;
6) (3a— 4> +(8 + 4a)’ npu g = ~T;
B) 28y + 1)- (4y— 1)’ mpu y = 1,8;
r) (8a+2):+6(8— 2g) npu a = -3;
) (4x + 3}4x — 8)— (4x + 5) mpu x = —0,5;
e) (bp~ 2P +(3p- 2¥38p+2) upu p = -0,1.
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795. Pemiure ypasHeHHe:
a) (7T — xP— (x +8)x — 8) = 43;
6) (8m +4}8m — 4)— (8m +5) = —11;
B) (6x + 1) - (6x—- 1) =03
r) (4 — 5p) = (8- 5pP - 8;
n) 4x(4x — 8) — (4x + 7 = 39;
e) (6 — 5m)* -~ 10m(2,5m + 1) = 8;
x) (2a - 5)°~ (2a + 8)2 = -80;
3) 32 +(2k +1)® = (2E— 3)2.

T96. HoxaxnTe, UTO €CXH X A § He KPATHH 3, TO DA3HOCTH
x? — y? xpaTEa 3.

797. Ilpm xaKkoM SHAYEHUNA it
a) KBafgpaT CYMMEI BhipayeHnit m u 1 Ea 32 MeHRme
KBaADATA WX PASHOCTH;
6) xeaapaT cyMMEI m+5 Ha 8
GoJblle KBAADATA PASHOCTH m — 37

798, Orpesox pammol 20 cmM
PasAencH HA ABe YACTH, H HA Kay-
Joii MZ3 HMX NOOCTpPOEH KBAEPAT
(puc. 13). Haiizpre cTOpOHLI KBan-
PATOB, €CJIH PA3HOCTE HX ILIOIIA-
feit pasHa 40 cM2,

799. Ecau cTOpOHY KBSHEDATA
VBEIHYHTE HAa 4 €M, TO €ro Io-
Puc. 13 mags ysemaurca Ha 32 cm? Ka-
KOBA CTOPOHA KEaZpaTa?

20 cn

800. Hoxaxure TOKIECTBO!
a) (a+ b +(a— by = 2a*+ b
6) (@ +b)*— (a— b) = 4ab.

801. IlpeacTaBbTe B BHAS MHOIOYNCHA?

a) 5(2~ 8y% — 16y 8) 4np® + 2p(n— 2p%);

6) —4dx(1 + 2x%*) + 15x%; r) 40z% — (8 + 52z%)% + 10.
802. IlpeofpasyiiTe B MHOTOUYNEH:

a) (x - yP(x+y) r) (2a + 4)*(2a — 4);

6) (x - yXx+yps o) (¢ - 3m)*(8m + )

B) (1 — 5n)}4m + 3)%; e) (@ + 2by(2a — b)Y
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803. IlpeacTaBhbTe B BHAE MHOIOWIEHA BHEIpAYKEHHE:
a)(a +b— 2)a +b + 2); B) {a +¢ — B)a — ¢ + B);
x—y—3)x—-y+ 3y x-a+ 8){x+a-8).
804. Hoxamwurte, uTo OpH JI060M HATYPANIRHOM 3HAYECHHN 713
a) sEagerEne BelpaxeHma (3n ~ 1) — 1 kparno 3;
6) sHauenre BhIpaskeHHd (n + 5)° — n® xpatHO 5.

bl AN
TTT T Y% Ynpaxwenur nna nosropenns
805. PasnoxHTe HA MHOXKHTENH:
a) 16m? — 26n%; B) (2a +8)2— 4;

6) 0,09a* — 9b%; r) 86 — (1 — 5x).

806. IlpencraspTe B BUAE MHOIOUJNEHA:
a) (8x + 11yX1ly - 3x); B) (5a? + 1)}(5a® + 2);
6) (6x— 1X1 — 6x); 1) (432 — 3X4x%+ 8).

807. Pemmre ypaBHeHAE:
2a+1f (8a-2y _ _ (6x-1y
a) 2 > 1, &(x+5Pr +1 et

808. e MAIMAHACTKH ACJLKHE HAEYATATL OTIeT O0BeMOM
60 crpammn. Yepes 1 u 15 Mum cormecTHON paboThHl OHH HALEYA-

2
TanxH ‘é‘ otueta. CKONbBKO CTPAEHII B 98¢ IDeYATHANA HepBaA MA-

IIIHHHCTHKA, €ClIH H3BECTHO, UTO BTOpAA INeYaTalfa 38 YAC HA
2 erpagunil Goabme (IPOHIBOARTENBRHOCTh TPYAA MAIIMHUCTOK
cunTeeM MOCTOAHHOM)?

809. [sa ciecapa sa 2 4 copMecTHOH paboTel BRTOTLMYM 46 ne-
Taneil. Kagosa nponsBoARTenLHOCTh TPYAa Kamporo pabodero,
ecyid mepRLIA BRITAUMBAET HA 1 getant B uac Sonbire?

—Z'I.\./_Paanomeme HA MHOXHUTENN

€ NOMOLULI0 DOPMYN KBAOPATA CYyMMBI U
KBaApaTa pasHOCTH
BosabmeM OPMYIEL KBOJIPATA CYMME B KBAADATA PASHOCTH.
B kaxaoil 73 HAX NOMEHseM MeCTAMH JIeBYI0 H TOpaBYIO UACTH.
TonyunmM HOBBIE POPMYIIEI:
a®+2ab+ 5 = (a+by;

at~ 2ab+b% = (a - b)Y,
6 Ancebps, 7 ke
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OHM MOKASHIBAIOT, KAK TpexuieHH Buga a® + 2ab + b m
a2 — 2ab + B npeacCTaBMTL B BHAe KEANPATOR ABYWJIEHOB, T. €.
PASJIOEMTH HA ABA OQHHAKOBLIX MHOMKHTENA.

HNpumep 1. PasnomuM HA MHOXXHTENH MHOIOYWAECH

x*+6x+9.

Ilepeoe charaemMoe SIBJIASTCHA KBaApPaATOM X, TPEThHEe — KBajipa-
TOM uMCAA 3, BTOpOe — YABOCHHRIM OPOM3BEHEHHEM X H 3, TAK KaK
22+6x+9=22+2-x-83+3%

IloaToMy:

2+6x+9 = (x+3)°.
INprmep 2. PaznoxAM HA MHOXKHTEIH MHOIOYIEH
25m?— 40m + 16,
Ilepsoe cnaraeMoe IpEeECTABAAET cCO00H KBAZDAT BRHIPAMEHHA

Bm, Tperhe — KBaAPAT uncaa 4, 8 BTOpoe — YABOCHHOE IPOH3-
BejeHNE Hm M 4 co 3HAKOM <MHHYCe. ClefiloBaTenLHO,

25m2— 40m+16 = (6m)® — 2 - 5m - 4 +4% = (bm - 4.
810, ITpeacTaBrTe E BHAE KBAKDATA LEYWICEA TPEXYJICH:

a) ¢t + 10c¢ + 25; r) 86— 12a + a?;
6) m2- 16m +64; ) p*+386- 12p;
B) 4— 4dx+ 2% e) 81+ m2+ 18m.

811. Pasno)kuTe HA MHOMHTENM MHOI'OMNCH:
a) 100m? - 100m + 25; ) 16x* + 8132 — T2xy;
6) 16 + 24x + 9% e) 44be + 1210* + 4Act;
8) 1 — 12p + 86p%; ) 427 + 12xy + 9%
r) 49a® + 42ab + 92, 3) 2ba®— 20ab + 4b°.

812, HaiiauTe 3HAYEHHSA BHPANKEHHI:
a) ¥*+4x+4 mpu x = —-12; 98; —1,8;

6) ¥~ 10y + 25 mpu y = 15; ~15; 45 ;
2
3 g
r) 40c + 16 + 26¢% opu ¢ = 0,6; 1,2; —1,2.
813. Hoxaxure, Y10 NpH JH0OHOM SHAYEHHH X BepPHO Hepa-

BeHCTEO:
a) x¥*- 22x + 121 > 0; 6) -1+4x— 422 <0,

B) 9m*-6m+1lopr m = —8; 7
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814. HoapcTaBETe EMECTO MEPEeMEHHBX ¥ H Jf TAKHE OFHO-

qneHK, YTOOE! NOXYIMIOCH TOXACCTBO!
a) (2a- x¥ = 44’ -~ y+9b%
6) ¥y — 10ab + 25b* = (a + x)%.

815. Hsmennre opaud ©3 KOos(OOHONEHTOR KRAADATHOTO
gpexanera 4x2 — 6x + 9 Tak, YTOOH ero MOkEC OLUIO IpeACTABITH
8 BH/I¢ KBAApATA FBYUNeHa. CHomeKo pemeEnii mveer sagaua?

818. Pemunre ypaBHeHne:

a) 4+ 4x+1=0; r) 0,5n%~- 3n+4,6 = 0;
6) 92— 12y +4 = 0; ny 25x% — 20x + 4 = 0;

B)%m2+m+2==0; o) %pg+2p+3-0.

817. Haiigwre MEOXECTEO KOPECH ypaBHeHMS:
a) 4x*—4x+1 = x*+6x+9;
6) 9x2+6x+1 = x2—4x+4;
B) 4x2+4x+1 = 9x2—12x+ 4;
r) 4—4x+x* = 2622+ 10x + 1.

818. IIpexcTaBRETE B BHAE KBAAPATA NEYUICHA BHIPAYKEHEE:

a) %m’—4m+3ﬁ; B) 9p* - 2p+%;

6) 322+ 4x+16; r) 36+ 8k + 3 K
819, PaanoXHTe HAa MHOMHTENHN BHIDAYKeHHE!

aydxti— 1222+ 9; 81— 6c2 + 94

6) 490 + 28ab? + 4b%; @) 9x*+ S8+ oo

B) 16 ~ 8ab + a'b%; xE) 9 + 840 + a'b?

r) m* + 2m*n® + nb; 3) x* — Baxy® + eyt

820. oxaxure, w10 ecym x + ¥ = §, 70 3HAYMEHHe BHIDAMXKe-
mug x2 + 2xy + y® ~ 8x — 8y — 9 pasHO 1.

821. Hoxaxnre, uto ecnm ¢ + b = 0, To 3EaYeHEE MHOrO-
gena al+ 6ab+ 6562 + 1 paene 1.

822. NoxamuTe, aro ypasHeHwne x4 — 3x* — 222 —6x +1 =0
He MMeeT OTPHUATENLHBIX KOpHeii.
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823. HaiinuTe omn'ﬁxy B paccykXAeHHAX. PaccMOTpHM EBepHOE
papeECTBO 1 — 3 = 4 — 6. [IpnbGasne K ofenm YaACTAM DABEHCTEA
YHCHO %,no.uy'-mml-:%-i- % =4-6<+ %.Hermnu,qewh,m'o
NpABAA M JIEBAA TACTH ABIAIOTCA NOJHHIMH KBAAPATAMH, TO €CTh
2

3-8

824. JInuaa npaMoyronbENEKa paeHa 12 cM. Ero mnomajar Ha
36 cM® Bosipie TIOIMBAM KEBAAPATA CO CTOPOHOI, paBHOH IHpHEHe
npamoyronbuuka. Haligure cTOpoHY KBaApaTa.

. CrepgoBaTensHo, [1— %] = (2 - %) nl=2

el \

rrrpe ’/ YNpaxHeHun gnA NOBTOPEHWs

825. IlpeacTaBrTe B BHAEe MHOMOWICHA BEPANKCHHE:
a) (10p— 7)% B) (2m — 11K)%;

6) (6 + 5k)%; 1) (8¢ + 4d).

826. PemmuTe ypaBpHeHue:
a) (2x— 9P = (2x— 3X2x+ 3);
6) (by - 2)* - (by+ 8)> = 5.
827. VopocTuTe BHpaKeHne:

a) (12m — 1)Bm + 2) — (6m + 1)%
6) (da + 3)* + (8a + 2)da + 1).

828. Halimute sHavyeEMe BHPAYKEHHA!

a)(bx— TYP—(Tx— 5y mpu x =2y = -1;

6) (4x+3y)°’- Bx+4y) mpu x = 8,6 m y = 1,5.
829, Paz2nomxuTe HA MHOMKHUTENH:

a) 100mi~ n?; B) a*- b

6) 81x%— 435 r) 4at— Obi,

830. PaccTosHNe MeXAY NOL3AAMH, HAVIIMMHE HABCTpeUY

Apyr apyry, pasao 300 xm. Yepea 1,5 v oHO corpaTanoce go 90 kM.
Hafiaure cropocTH MOe3f0R, €CXH ¥ ONHOTO B3 HHX CKOPOCTH

1
B IE pasa Gonpiie.
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Keasxmeait w3 MaOorowieHoB 522 — 8x+ 7, 222 + 6x -~ 1 422~ 8
ABNIACTCA MHOTOUNEHOM BTOPOXM crenenm Bmaa ax?+bx+c¢, roe x —
NepeMeHHAR, &, b B ¢ — uncna. B nepeoM s Hmx a = 5, b = ~8
ne=T,popropoMa=-2,b=6mc=-1,BTpereMa =4, b =0
n ¢ = —3. Takue MHOTOUNEHH HASLIBAIOT KealdpamHbiMu mpex-
YaeHaMU,

OnopeneneHHe. KeagpaTAapiM TpexwieMoM HASKIBACTCH
MHOTOuAEH Buaa ax®+ bx + ¢, roe x — Mepemensasn, a, b ¢ —
aHCHA, npaaem g F 0,

Ynexna a, b, ¢ HABHBAIOTCS KOIMDDOEIEEHTAMM KBATDATHOTO
TPeX49jieHa, HpH 3ToM Kosddmiouenr a mepex x? HaawIBaeTcA
CMapuiuM Kos@Quuuenmonm, a YUCHO ¢ — CEO0BOTHLIM UREHOM
KBAAPATHOTO TpexXuneHa. 3aMerum, gro a + (), a apyrue Kosd-
dmmpenTH MoOryT GRITE PaBHH Hymo. Tak, Bepasenne Sxf + 2x,
cofiepialllee TONBKO JBA CJHACAGMAEIX, ABIAOTCH KBAADATHBIM
TPEXWICHOM, IIOCKOJBKY €T0 MOYKHO 3aNHCATh B BHAe 3x% + 2x + 0.

C KBafpaTHBIMM TPEXWIEHAMH ML BCTDEUAMHCH DDA PASIONKE-
HUF MHOTMOWIEHOE HA MHOXKHTENH 10 GOPMYJAM COKPANIeHEOTC
YMHOReHMH. TaK, OpH PaSNOKEHUM HA MHOMKHTENH KBAIPATHOTO
Tpexanena x2+ 6x + 9 poxyusercda KBagpaT CyMMH x H 3:

x2+6x+9=22+2.x-3+3=(x+8).

He pcaxnli KBANPATHEIA TPeXYJI€H MOFKHO NPEACTEBHTL B
BHAEe KBRIDATA CYMMBI HJH KBAApPETA paspocTH. OaHaxo moboit
KBaAPATHE TpexdaneH ax”+bx+ ¢, 58 xotopoM a = 1, MoxKHO 3a-
IHCATH B BHJE CYMME KEBSJPATA ABYWISHA H HEKOTOPOIO YHCIa
IR, KaK FOBOPHAT, BRJENHTH M2 TAKOre KBEAPATHOIO TPEeXdJIeHA
KBaZpaT ABYWIEHA.

IIpumMep 1. Hs xeanparoro Tpexwiena x2— Sx + 19 soige-
JIOM KBSAPAT PASHOCTH ABYX BHpasKeHmit.

CnaraeMoe x? 6yfileM CUHTATL KBRADATOM IIEDPEOT'O BEIDAYKE-
aHd x. CnaraeMoe —8x OpeACTAENM B BHAE YABOEHHOrO IPOMIBe-
AeHHA NMEPBOrO E ETOPOre BHIPAKEHHH CO 3HAKOM <«MHHYCS, T. €.
—2x - 4. IlpuGapnM 1 BEITTEM KBAAPAT BTOPOrO BhIpaskeHHR 4 H
IepenHIieM TpeThe caaraemoe. Ilomyyiam

- 8x+19m 32— 2x - 4+42— 42+ 19 =
=(x—-4y-42+19 = (x— 4)*+38.
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Taxam 00pasoM, M3 KBAEPATHOrO TpexuneHa x2— Bx + 19
BEIZIETUAN KB8JApaT pasHocTH (x — 4)%.

IMIpamep 2. A3 xpagpaTHoroe tpexwiena x*+ 3x— 1 suige-
AEM KBAAPAT CYMME JABYX BRIDAiReHHIL.

Cnaraemoe x? GymeM CYRTaTh KBAJAPATOM NEPBOTO BHPAXKe-
Hua x, CaaraeMoe 3x IIpegCTABHM B BHAe YABOSHHOr'O IIPOH3BE-
—g—. IIpubaBuM
T BHYTEM EBIJPAT ETOPOTC BHPAKERAS H IepelHIleM TpeThe
caaraemMoe. IlTomyamm:

AeHHd NepBOTC H BTOPOTO ERIpaskeHwmii, T.e. 2x -

1= .83,9_9_
2¥24+8x—-1=2x+2x 2-1-4 1 1=

3¢ 0 l
w(x+§)—z—1w(x+12r 3

BruizeneHne KBAZPATA ABYWIEHA H3 KBAAPETHOrC TpPeX4JeHA
OPpUMEHAeTCH OPU DASAOMEHMM KBAADATHREX TPEXUNEHOE HA
MHOKHTENN W NP PEINeHHH HEKOTOPHIX EPYFrHX 3ajad.

Mlpumep 8. PasmomuM HA MHOMHMTENN KBIJPATHERI
TpexuwieH x°+ 4x+ 3.

Beiien¥M H3 KBagpaTHOro Tpexuiena x2+4x +3 xsaapar
JABY9ICHA B NpAMeEnM GopMyny pasHoOCTH KBagpaTop. IHomywmm:

¥*+4x+8=x*+2x-2+4-44+38 =
=(x+2P-1=(x+2- 1)}x+2+1) =
= (% + 1N x + 3).
IIpaMep 4. PasnoXPM HA MHOXKHTENH KBAAPATHBIH
Tpexuned 8x3+x— 2,

BrineceM sa CKOOKH MHOMKHTENE 3 B H3 DONYUEHHOrO B CKOG-
KAX EBAAPATHOrO TPeX9YJieHA BHAEGIHMM KBAIDAT ABYUIEHA:

itx-2=8(e+zz- 2)=
e I
ol 1Bl - Der 3 2)-

- 3(x- —i;)(x+ 1) = (8x~ 2)x+1).
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Mlpumep 5. HoxameMm, 9TO H3 BCeX NPAMOYIOJILHHKOB
¢ nepumerpoM 16 cM HanbONBIIVIO MNOINAAL HMeeT KBajgpatT
C0 CTOpOHOI 4 cM.

IIycte OAHA M3 CTODOH IPAMOYTONBHHKA PABHA X CM, TOTAA
cMexuaA ¢ Heli cTopoHa paeHa (8 — x) cM. Ilnomaze OTpAMOYTONE-
HHK8 paBHA X(8 — x) cM®. Packpuie cKoOKM B BRIpaeHuu x(8 — x),
HOXYUMM KBaapaTHuil TpexuneH —x? -+ 8x. IIpeoGpasyeM ero:

wxf 4 8x = ~(x*—- 8x) = (22— 2x - 4+16— 16) =
= —((x— 4)*- 16) = «(x - 4)*+ 16.

Beavenue Beipaskenus —(x — 4)%+ 16 saBucuT 0T cnaraeMoro
—(x — 4)%, KoTOpOe NpPHUHHUMAET OTPHIATENLHEIC BHAYEHAA HIAH
paeso Hyao. I[nomsanr DpAMOYrONBHHKA HMeeT HANOOALINES
SHAYEHNE, KOrga BripajxeHue —(x — 4) paBHO HyI®. 9TO BO3-
MOMHO NMIOh OpH X = 4. Ecan ofHEA N3 CMEXHBEIX CTOPOH IPiMO-
YIOJBHEKA ¢ nepuMerpoM 16 eM paxpa 4 ¢M, TO M ApyTas cTOpoHEa
papEa 4 cM. 3HEUNT, APSIMOYTOJLHUKOM, HMEIOIHM EANGOABLIIYIO
ILIOINAAL, ABAAETCA KBAJPAT.

831. Vraxure Xo3ddHMIUMEHTH KBAADATHOrO TPEX4JICHA:
a)dx + 82% + 1; B) ¥ — 4 + 2x;
6) 1 - x— 2x% r) —x* — 5x.
832. BrigenuTe KBaApPAT CYMME HJIH PASHOCTH H3 KBaJpPAT-
HOFO TPeXIJIeHAa:
a) x2+10x— 20; B) x2— 5x— 4;
6) x*— 6x+ 15; r)x2+x+1.

833. BraenuTe KBAADAT ABYLICHE M3 HENOJHOTC KEAPAT-
HOTO TPeX4IeHA:

a)x2+4x; 6)x2—6x; B)x*+Tx; 1)X%-~ 2.

834. Pasino:XMTe HA MHOMXKHTENN KBAAPATHERIN TpeXtileH:
a) x*— x— 6; B) x?— 8x+15;
6) x2+ 8x— 4; r) x2+ 8x+ 12.

835. IlpeAacTABETe B BHAE NPOHSBEACHHIA:
a) 3x%+9x+ 6; r) 622~ 11x - 80;

6)—x°— 5x + 14; m zxi-3lz+s;

B) 4x2— 16x+ T; €) %xz+2§x-— 16.
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836. [okaxure, ITO OpM JMIOOKX 3HAYEHHAX X:
a) KBasipaTHRIE TpexuneH x® — 14x + 50 npmEmMMaer
JUIIG MOJIOKATENbHEIE SHOAUCHM;
6) xBagpatHeii Tpexunem —x? + 6x — 11 npuaEMaer
JIAMb OTPHALIATENLHEIE SHAYCHHA;

B) KBAJPaTHHH TPeX9IeH w%xs+2x— 9 me npuEEMaeT

HOJOMHUTENFHEX 3HAYCHMIA,
r) kBagpaTHBIH TpexuneH 2x% — 8x + 9 He nmpuEMMAaeT
OTPNLOATENLERIX SHAYCHMI.

837. Ilpy KaxkoM 3HAUEHMN X KBSApATHRI TpexwieH x°+
+ 10x + 32 npunumMaeT HARMeHbIIee 3Havenue? Haiimwre »10 3HA-
qyenwue.

838. Haitante Banboapmee 3IHAYCHHEe KBAADATHOTO Tpex-
unena —x* — 2x + 7. KakoMy x cOOTBeTCTBYeT 2T0 3HAYeHHE?

839. IIpm KaKOM 3HAYCHHH X KBAADATHEIL TPeX<INeH:
a) x2+ 6x + 5 npuHUMAeT HAHMeHbIGe 3HAUYCHUE;
6) —x%+ 4x + 1 nprEAMaeT HauGonpimee sHAYeHAE?

840. HailiguTe Hanboipdiee HJAM HAaHMEHBIIECE SHAUEHHE
KBAADATHOre TPeX4JIeHA:

8) —x*—x —2; B)%x”-x+1%;
6) x2 — 0,6x + 2; r)—3x2—6x+ 1,

841. Bafopom aamEoi 64 M HYKHO OropoOSHTH NPSAMOYTONL-
HuI yuacTox Haulonsineil munompane. Kaxope AomkRE GurTe pas-
MEPHl yIacTKa?

842, TIpAMOYTOILERE YIACTOK 3¢MJIM OfHOH CTOPOHOM BHIXO-
AUT HA OpyA. Broaes Tpex ApyrHx cTOpodM Tpelyercs YIOCTABHTE

sabop pmmoii 60 M. Kakue pasMepr! AOJDKHED GBITE ¥ 9TOIO VUSCT-
Ka, 9100 ero mromaas 6euta HawbGonsmeii? BEDicTe NIOIXAAE.

bl o
'TVT T ¥ Ynpaxmenws gne nostopenmns
843. Bepmo aM, 9TOo OpH J00OM SHAYEHHH X OPHHUMAST N0~
JORUTeILHOE SHAYUEHUE BHIPAYKeHME:
a) (x - )% B) (x — 9 + 3; ) 5(1 —xP + 1;
6) (8 + x)% r) 4 - (x + 2% e) (x + 10 — 17
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844. Kaxne m3 suipamenuit —5x% —(x+2)% -1 — (x+8)%;
—2(x+1)2 - 8; «(8x+ 5+ 8 DPHHMMAKIT OTPHIATEABHBIC 3Hate-
HAA npn N00HX 3HAYEHHAX X7

845. Paccrosnne MeXIy ABYMA ABTOMOCHNAMM, NBMIXYII[H~

1
MHCH HABCTPEUy BpYT Apyry, paBHOo 300 kM. Hepes 1-4 9 OHO CO-

Kpatanock o 100 km. Haligmre cropoct aproMobmneit, echim v
OAHOTO K3 HHUX CKOpOcT: Goapiie Ha 20 KM/4.

846. Jlsa aproMoOMIA JEMIS8JHACE HABCTPEUY ADYr ADYTY.
Yepes 2 u nocye BCTpedH PACCTOAHHE MEXKAY HHMH CTAJNO paB-
HeIM 280 xM. Haiippre cropocTH asromMoluneil, ecam y OGHOFO
H3 HHX CROpOCTE Membine Ha 10 xM/u.

29. \‘/ KBaapar CymMMbl HOCKOABKMX
CRAraoMLixX

Bospegem B KBagpat cymMmmy ¢ + b + ¢. Hna sroro npencra-
BEM creneHb (@ + b + ¢)? B BMAE NPOM3BEACHMA ¥ NPHUMEHHM
NPABUIIO YMHOMeHHAA MHOorognenon, Homyywmm:

a+b+e=(at+b+ca+b+te)=
—a't+abtactab+ P +bctactbetci=
=a® + b + & + 2ab + 2ac + 2bc.

SHaYHT,

(a+ b+ cP=a®+ b+ c+ 2ab + 2ac + 2be. )y

Henonesya ¢opmyay (1), MoxkHO OBICTpee BOIBOOHTE B KBAJ-
paT moboii Tpexdnen.

Keadpam cymmbi mpex swpaxcenut pasen cymme xeadpa-
Mmo8 IMux Euparcenuil, cLoWeRnOU co acemu ydeoennvimu
nRpouséedenuamu euipaxcenuil, 63nmuix no dea.

Hpumep 1. Bospesem B KBAApaT TpexuiacH 2a + m + 3k,
HUcooansya dopmyay (1), momyamam:
Ca+m+8)F =02+ m+@BkF+2-20a-m+2-2a-3k+
+2-m-8k=4a+ m*+ 9m? + dam + 12ak + 6mk.
IMlpumep 2. Bospepem B KBanpaT Tpexwied 3m - bn - 2k,
Bupamxenne 3m — 5n — 2k npepgcraBnser cymmy 3m, —b6n u

—2k. IIpumensnn X Keagpary sroll cymmml dopmyny (1), momyom:
(Bm-5n-2k)° = 9m?+ 26n%+ 4k —30mn — 12mk + 20nk.
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Boasegem B KBagpar cymMmmy @ + & + ¢ + d. MoxHO nmocrty-
HETE 18K 3K, KAK U IS TpeX CIaraeMHIX: IPefCTABHTH KBAZDAT
CYMMH B BHA€ OPOU3BEAEHHA H IEPEMHOKHTHL MHorouxensl. Ho
HHTepecHee PaccMOTpeTh ApYroii cmocol — cmocol 3aMeHH me-
peveHENX. Ecie ofosHaunTe cymmy @ + b + ¢ gepes x, TO pa-
BeHCTBO OyAeT BLIMIAAeTs TaKk: (@ + b+ c+ df = (x + d) = 2% +
+ 2xd + d°. [Ipumenus ofpaTHYIO 3aMeHy, moayuuM: x2 + 2xd +
+d?=(a+ b+ cF + 2d{a + b + ¢} + d°. BocnonpzosaBmnck dbop-
MYJ0H INA KBAZPATA CYMMH TPeX CHATAEMBbIX M DPARCKPHE BTO-
PYI0 CKOOKY, OKOHYATENLHO nonyaam: (a + b + ¢ + d)? = a® +
+0+ ¢ + 2ab + 2ac + 2bc + 2ad + 2bd + 2¢d + d7.

Moxxno Gruo Ou EBecTH ABOHEYIO 38MEHY IIEpEMEHHEIX: 0DO-
8HAUHTE @ + & = x, ¢ + d = y M PACCMOTDETE KBAADAT ABYIICHA
(x + y)°. Busegure GopMyNy KBAAPATA UeTHIPEX CIArACMLIX, WC-
NoAR3YA ABOHHYIO 3aMeny, CAMOCTOATENBHO.

Hrax,

(a+b+tet+dP=a+b+c2+d+ 2ab+
+ 2ac + 2ad + 2bc + 2bd + 2¢d. (2)

dopmyna (2) unTaercy Tayk xe, KaKk ® dopmyna (1).

Kealpam cymmu sembipex euipamenuil pacéen cymme
Kx6adpamos smux éwipaxcenuv, cROIEHROU CO 6cemu Ydsoen-
RUEMI RpOuIceTENUAMU 6Bpasenul, 63AMUX no déa.

Jasa ToxJgecTB KBAAPATA CYMMB H PASHOCTH JBYX BRIDAXKEe-
BN, KBagpaTa CYMMEI TPEX, UeTHDPEX M T. [. BHPAKeHHH Moi-
HO ZIaTh ORHY QPOPMYAADOBKY.

Keadpam cymmot mecxonviux euipaxcenuil pasew cymme
xeadpamos amux svipaienuil, CROMERHON cO écemu ydeoen-
HBLMU NPOUIEEIEeRURAMU GBipaNceRull, 6aamux no dea.

IIpumep 3. BosBeseM B KBaAPAT YeTHIPEXWIEE X — 3y +
+ 2z — 4u, Ipumensia Gopmyny (2) k crenenn (x — 3y + 2z — 4u),
DOXYYMM:

(x — 3y + 22 - 4u)® = x* + (—By)® + (22)* + (—dup +
+2:x-(8+2-2-22+2-x-(—4u0)+2-(-8y)- 22+
+2-(-3y)-(—4u)+2-2z-(—4du)= x>+ 9% + 42° +
+ 16u?— 6xy + 4xz — 8xu - 12yz + 24yu — 16zu.
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847. Ha pucyaxe 14 nsofpaskeH KBagpaT co croponoit a + b + ¢,
pastATEIH HO NPAMOYTOABHAKH. HCHONb3ysa PACYHOK, PASBACHITE
TeOMEeTPHYEeCKHH CMBICH (POPMYIIBI

(a+ b+ cP=a+ P+ e+ 2ab + 2ac + 2be
npua>0,b6>0,¢c>0.

a [/] ¢

Puc. 14

848. IlpepcTaBkTe B BUAE MHOTOTJIEHA!

a) (2a + 8b + 4c)%; n (m + 2n + 5k + p)%;

6) @ - 2x + B)%; e (tp+ 5a~u-3f;
1 2

n)(4p+§q-—2); ®) (26 — 3b + 2 — dp%;

1 2
0 (30 -4 - 5m);
849, BumnonuuTe peiicTeie:

a) (" - x* + 1% 6) (@™ — 2a™ + 3a ).
850. VmnpocTuTe BHIDAKEHUE:

a) (x + 2y + 2~ 2(2xy + xz + 2yz);

6) (8m — n — k) + 2(8mn + 3mk — nk);

B) (4a + 2b — 3 — (4a — 2b + 8);

r) (¢ + 2¢ + 8 + (¢ — 2¢ — 3y — 2(c% + 2)°.

8) (m® + ab ~ 8n + 4)%

851. HOoKamETE TOMMAECTEO
(@a+b+cP+b-2ac=(@+bE+ @+ )
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852. Horaxmure, YTO 3SHAYEHNE BHIPAMKCHMS
(x2— 2x — 22— (x — 4)x® + B)
He 3ABMCHT OT SHAYEHHN NepeMCHHOM X.
853. Doxaxnre, wroecmn (x — yP +(p - 2P +(z -x) =
=x+y-2P+@yg+z-2xP+(z2+x- 2y, T0ox=y=2.
854, Hpen::'rasm'e B BHAE€ KBAEPATA TPEeXWIEHA:
a) ¥+ ¥+ 4 + 2xy + 4x + 4y;
6) a®+ 4b°+ 1 — 4ab + 2a — 4b.
855. JoraxnTe, 9T0 UPW JNOOEIX HAUCHUAY a, b ¥ ¢ MHOTOWIEH:

a) a®+ 9b*+ 2 - 6ab — 2ac¢ + Gbe mMpUHMMaET HEOTPH-
naTenbHLIE BHAMEHNS;

6) a®+ 4% — dab— 10a + 20b + 26 DpHHMMaeT TOJOKA-
TeNbHEIe 3HAYEHHN.

t i '\
NI Y YnpaxHenna Ans NOBTOPEHWR

856. PasnoxnTe HA MHOKHTEJH:
a) 4x*- 12x + 9; 6) 1 — 14a + 49qa>

857. Pemnre ypaBHeHHe;
a) (2x + 5 — (2x — 5 — 18 = 2T;

6) (5x—1}3—2=M—3.

(el o
IR Y KoHTpOnbHbie Bonpoct! N 3anaHWe

1. Yemy pageH KBAEDAT CYMMEl ABYX BHIPAYCEHHHT

2. YeMmy paBeH KBAAPAT PASHOCTH ABYX Beipassenuii?

3. ChopmynupyiiTe onpefenenne KBAAPATHONO TPEXUNEHA H
NPHBEANTEe HOPHMEPH.

4, IMokaxxuTe HA OpAMEpe, KaK DPASNOXRETE HE MHOMKHTEIM
KBaApATHEIH TpexdieH.

6. YeMy paBeH KBAOPAT CYMMB HECKONBKHX CHATREMEIX?
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KYE CYMMbI U KYE PASHOCTM.
§ 13. A\ CYMMA U PASHOCTb KYE0B

30. V BoaseneHwe B Ky6 cyMMmbl
M PAa3HOCTH

IlpeacTaaM B BAAe MHOrowileHA Ky6 cyMMue a m L. Hna
STOTO MOIKHO S8IKCAT: cTenedb (a+ b)® B BHAe mpomaBefieHHsA
(a+ b)a + b)(a + b) ¥ OpHMEHUTH HNPABHNO YMHOMEHHS MHOTO-
4dneHa HA MHorouneH, OAHAKO NpoIle NPeACTABHTE STY CTEHeHb
B BHje npomsseneHER (a+ b)¥a + b) v npaMeraTs CHAuUANA dOP-
MYJY KBAEPATA CYMMELI, A 3ATE€M NPABHJI0 YMHOXKEHHSA MHOrO-
yneHok. Iloxyunm:

(a+b) = (a+b)(a+b) = (a*+2ab+ b*)a +b) =
= a*+ 2a% + ab® + a® + 2ab® + b* = a®+ Ba®h + 3ab® + P,
8usuynT,
{a+b)® = a®+ Ba®b + Bab® + b, 1)

HNonyvyeHHoe TOXAECTBO HASLIBAIOT (POPMYNOiL KYOQ CYMMUL.

Ky6 cymmue dsyx empaxenuti pasen kyby nepeozo eéwipa-
Menus, NAVC YmMpoeHnoe npouseedenue xeadpama nepsozo
GUPANCEHUR U 6MOPOLO, NAIC YMPOERKHOe npousgedenue nep-

6020 SHIpaANCERUR U Keadpema emopozo, narc xyb emopozo
CBLPANECHUR.

IIpumep 1. Ilpencranum Bhpaskenune (3x+ 2)° B BHOe
MHOTOYJICHA.
TIpumenaa dbopmyny (1), noayyum:
Bx+2)=(8x)*+3(8x)*- 2+38-8x-22+ 28 =
= 27x® + 54x* + 36x + 8.

Mpumep 2, BozpemeM B KyD ABywieH —2a + 1.
Beipaxkerme (—2a¢ + 1)® apnserca KyGoM CyMMEl BHpaXKeHUil
—2a u 1. Henoneaya dopmyny (1), HaXogumMm:
(-2a+1Y = (-2a)*+8(-2a)* - 1+8(-2a) - 12+ 1% =
= —8a®+120%— 6a+1.

Bozeenem B Ry0 pasHOCTE ¢ B b. IIpeacraBHM BHIpasxeHHe
(a - b)® B Bune nponsseperua (a — b)’(a — b) u npuMeRnM CHA-
yasia $OpMYAYy KBAADATA PASHOCTH, & 38TEM MPABHAJIO YMEOME-
HMA MHorouseHoB. Iloaywumm:

(a- b= (a- b a- b) = (¢~ 2ab+b*)Na~— b) =
= g% — 2a%b + ab®— a®h + 2al® — B® = a® — 3a%h + Jab® — P

LI —
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SraumnT,
(a— b= a®— 8a’h + 3ab®- . (2)
TonygeHnoe TOMMECTEO HASKIBAIOT QOPMYAoit Kyba puasnocmu.
Ry06 pasnocmu deyx euipamenuii pasen Ryby nepeozo aw-
POIKERUR, MUHYC YmpOeHHoe npouzeedenue xeadpama nepéo-

20 GLIPAMENUR U 6MOPOZO, NAIOC YMPOeHKOe Rpoussedenue
nepeozo SLPUNERUR U Keadpama smopozo, mMunyc Ky6 emo-

PO20 GBLPANCERUR.
Popuyay (2) MOXKHO NONYINTH MHAYE, €CIH PACCMATPHBATE
BrIpasxeHue (@ — b)® kax Ry® cymMel ¢ n —b. Toraa no gopmyzne
(1) nonyumm:
(@ — by = a® + 8a°(-b) + 3a(-b)* + (-b)® =
= g% ~ 8a%b + 3ab® - V.

IIpumep 8. BoseegeM B Ky pasHoCTE 2% — 5.
IlpuMenssa dopmyiy (2), noxywmm:
(2x— 5= (2x)® - 3(2x)* -5+ 8+ 2x + 5% - 5% =
= 8x% — 60x% + 150x — 1285,

858. Ha pmcymre 15 masobpaiken Ky6 c¢ peGpom a -+ b, pazbu-
THI{ Ha BOCEMb NPAMOYTONBHEIX Napaxneaenumenos. Henonesysa
2TOT pUCyHOK, o0bAcCHUTe reoMeTpHuecKH cMEICT GOpPMYRE

(@ + b)? = a® + 3a%b + 8ab® + b®
mpra>0nmb>0.

869, IIpegcrapeTe B EHAEE
MHOTOUYJIeHA:

a) (m+ n)%;
6) (m - n)%;
B} (x— 1)%

r) (2 + k)

£) (10— ay’;
> €} (p+ 3);
a %) (0,1+ y)f;

8) (m- %)8.

iy
A

G"\}F\- -/---\-'f

Puc. 15
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860. IIpeoGpazyiiTe B MHOTOWIEH BHIPASKCHNE:
a) (-m + n)% B) (-x — ¥)%;
6) (-2 + k) r) (0,56 + p)°.

861. IIpepcraerTe B BHAE MHOIOUYNEHA:
a) (2m — 3n)’; B) 3z + ¥*)%; B} ~(2c ~ k)%

6) (5a + 2b)% N (p° - 2k)% e)—(m® + 3p).
862. TlpeoGpasyiiTe B MHOTOUJIEH BHIDaMXKeHUE;
a) (4p+ k)% B) (2x — 3y)%; A) ( % m-= n’)s;

1 8
6) Bm— k¥ 1) (dx + 3% o) (m“ +3 n) i

863. IlpeacTaBhTe B BHAEC MECTOWICHA:
a) (x* + 1) BY 4(x" + 3x)°;
) (3 — ™) r} =2(x"*** - x= 1),

864, VopocTHTe BHIpAYKEHME:

a) (x + ) + (x — )% B) (m — n)® + 3mn(m - n);

6) (x + yP - (x - p)% r) 3mn(m + n) — (m + n).
865. TIpeacTaBkTe B EMAE MHOIOYJIEHA:

a) (p + g - pv — 9%

6) 8y(x + y¥ + (x— ¥)%

B) (m— n)¥— (m— n)(m? + mn + n?);

r) (m + n}(m® — mn + n¥) — (m + np.
866. VYnpocTHTEe BHIpaXKeHME:

a) (2x + y)® ~ 6xy(2x + y);

6) 2Ty (x— ) — (x— 3p)*%;

B) (8a— b)® — Ba(3a— b)%;

r) 8b(a + 3b) — (a + 3b)°.

867. Noxaxmre TOXAECTBO!
a) (x + P - 2 — i = Bxy(x + y);
6) Bayly — ) = (x — yF ~ £ + 4.
868. Hajimure 3HAYEHHE BRIDAKCHHAA:
a) x®— y®— 8xy(x— y) npu x = —18 u y = —-28;
6) Say(x + )+ x* + P opm x = —33 u y = 23.
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869. Ilpn kakux 3HAYEHEAX X WU J BEDHO PAaBeHCTBO!
a) (x —p)f = ¥ — 2%
6) (x - )’ = 2* —
B) (x - yf = (y - x)*?

870. PemuTte ypaBHeHNe:

a) (2r + 1% = 4x%(2x + 3);  6) 27x%(1 — x) = (1 — 3x)%,

el | .\
LB 7 YnpaxHeHus Ana nosTopeHus
871. Pemmre ypaBHeHHE:

x 2x Ba+l 2x-1
a) 8 - B—- —_— 1’ B) _T —_— -—--é—- H

am bm 8-3m 5m 5
5)_2-_2__4_ -10; r) _.2_..?_13.

872, [IpysHauHOE YHUCHO COACPKHT E LNEDBOM CJEBA paspAfe
Ha 3 eguaunel Gosabine, 9eM Bo BropoM. Ecimu cymmy nudp aroro
YHC/IE PasfeNuTh HA §, TO B OCTATHE DOAYIHMTCA 2, & B JaCTHOM
HA 1 MeHBIDE, YeM eAHHAL, B [IePEOM cOpaBa paaspage. Hafinure
8TO ABYIHAYHOE YUCHO,

873. B kxoopmMEHATHOI mJIOCKOCTH mnocTpofiTe moMamy
ABCDE c pepmmubamu B Tourax A(—3; ~1)}, B(l; 3), C(3; -3),
D{4; 0), E(0; —4) 1 yKaxXHATE KOOPAHHATH O0DIMX TOYEK JOMa-
Holt m; a) ocu opauEat; 6) ocm abommce.

874. SanuinmpTe B BHAE BHIPAMEHHA;
a) KBaapaT PasHoCTH 2x W SYy;
6) pasHOCTEL KBagpaTos 3m u 2n;
B) Ky6 cyMMEI x 1 2y;
r) cymmy KyioB 2a u b;
1) xyh pagHOoCcTR 5p M 8;
€) pasHOCTE KyGoB 3p u 4.

31. \’/Paanomemeuamumrenu
CyMMbl W pasHoOCTH xyBos

COopmyan Kyba cyMMEI H KyDa pPasHOCTH ABYX BHIpAaKeHHI
ABNAKTCA (QOpPMyNaME COKDANICHHOTO YMHOMKeHHA. Paccmor-
PHM ellle xBe (HOPMYJIE COKPAIIEHHOTO YMHOMEHHS.
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VMHOKHM PAsSHOCTE @ — b Ha pelpamenue a® + ab + b, HasHI-
BAEMOE HENOAHUM Keadpamom cyrxmut ¢ u b. OO orRUYaeTCR OT
KBaZpaTa CYMMBI @ H b, T. e. Bupaxkenns a° + 2ab + b2, 7em, g0
B HEro BXOANT NPOMSEBEJeHNe a m b BMecTO YABOEHHOTO NMPOKSEE-
geEns ¢ u b. Teneph BLIIOAHNM YMBEOXXEHHE:

(e~ bNa®+ab+b%) = a®+ a’b+ ab®— a®b~ ab®~ b® = a® - b5,

BHagHT,

(a— bXa®+ ab + b?) = a® ~ IS, 1)

Hpoussedenue pasnocmu 08yx 6uipaiceRuil it HenORAHOZO
Keadpama ux cymMmui pasro paznocmiu KybHoe smux ewvipasicenui.
Dpumep 1, IlpeacraBud p BHFe MHOTOWIEHS NPOH3BEHe-
awe (2x ~ yX4x2 + 2xy + ).
Muoxurens 2x - y opeacTasnaer coboll pasaocTs 2x 1 Y.
Muoxurens 4x? + 2xy + p® ecTh HeNONHKI KBAZpaT CYMME
2x H Yy, TEK KAK OH DABCH KBAApATY 2x, IKC OpouspefeHne 2x
H Y, IUIIOC KBAJADAT Y2
4x% + 2xy + 1 = (2x) + (2x0)y + 5.
Ilo dopmyne (1) naEHOE DpOMSBEACHUE
(2x — y)4x® + 2xy + )
PABHO pasaocTH Kyboe Brpaenmil 2x m y:
(2x =~ yH4x* + 2xy + 1) = (2x)° — 3 = 8% — 3.
Yuuoxnm cyMmy ¢ + b Ha BEIpaskerme o ~ ab + b%, Hasumae-
MOE HenoAHWM Keadpamom passocmu a n b:
(¢ +b)(at — ab +b%) =
=at—a® + ab® + a®b — ab® +b® = a® + B,
3rauur,
(a + b)a® — ab + b®) = a® + b, 2)
Hpouaeedenue cymmu Odayx svipaipcenull u HeNORNO020
Keadpama ux pasnocmu pasno cymme xyboe smux swipaxncenud.
IIprmep 2. IlpeacraBuM B BHAE MHONCYIEHA OPON3BEICHHE
(8x + 2y)9x% — 6xy + 45°).

OnuH 13 MHOMKUTENEH TPOM3BECHUNA €CTh CYMMA EBIPAaYKeHIH
8x u 2y, a Apyroii — HemoNmHEI KBAZDAT HX DASHOCTH, TAK KK
9x2 — Bxy + 41 = (Bx¥ — (8x)2y) + (2y)°.

TIo dopmyne (2) gapHOEe NMpoM3BeAeHHE
(8x + 2y}9x® — 6xy + 49
PABHO cyMMe KyGop BrIpaxenuit 3x u 2y:
(Bx + 2yN9x% — 6xy + 47 = (Bx)® + (2y)® = 27x® + 8%,



178 Fnasa 6. Qopmyml COKPALLEHHOMO YMHOMENWR

B raxpxoM H3 ToxkAecTB (1) H (2) mOMeHACM MeCcTAME JEBYIO

H npaByio acTH. IlonyaasM ToXHecTEA:
at- b = (a— b)a? + ab + P, (3)
a® + B = (a + b){a®*— ab + bO). 4)

Pasnocmp xyboe dsyx ewmpancenull pasna Rpouadsedenuro

POIROCTRE IMUX GHLPANCEHUL U HENOANOZO KEAIPAME UX CYMML,
Cymma xyb6oeé Oeyx euipamenud paena npouseéedenuio

CYMMBL STNULX SLLPAMCHUT 1 HeNOANOZ0 Keadpama ux pasnocmu.
@opmyar (3) ¥ (4) 2a10T BOSMOIKHOCTE NPEACTABAATE B BAARE
NPOM3BCACHME CYMMY M DA3HOCTH KYOOB ABYX BRIpRIKeHHI.
IIpramep 3. IlpeacraBmM B BHAE NPOHSBEACHHS BLIPAIKE-
Hue 1000m® — 27ns,
Ipeacrasnm puipaxenne 1000m® -~ 27n® B Bmge pasHOCTH
KyGoe u npumenmm dopryay (3). IHoayuwam:
1000m® — 27nt = (10m)* - (8n)* =
= (10m — 3n)}(100m? + 30mn + 9n?),
INprmep 4. PasnokuM HA MHOXKHUTENH MHOTOWIEH 8p? +
+ 0,001,
TlpepcTasum seipaskesne 8p® + 0,001¢® B BHpe cyMME KyGoB
¥ BocnoansyeMca dopmynoi (4). Ioayanm:
8p® + 0,001¢® = (2p)* + (0,1¢)* =
= (2p + 0,1¢)4p* - 0,2pq + 0,01¢7).

875, Hamampre HenoJHBH KBaapaT:
) CYMMBL X M J; B) pasHocTa 5a u 2b;
6) pABHOCTH S H 1} r) cymmrx 0,83m u 10n.

876. TIpeacTaBbTe B BRAAE MHOTOWIEHA:
a) (m — n}(m® + mn + n?;
) (x+yNx® — xy + y*)
B) (P® —pg + FNp + g)
)} (n® + m® + mn)}m — n).
877. IlpeoGpasyliTe B MHOTOWIEH BEIpAMKeHHE:
a) (Bx + EX9x® — 3xk + )
6) (p~ Sq)p* + 5pg + 25¢°);
B) (22— 1)4a®*+2a+1);
) (8 + 2b)9 — 6b + 4b°).
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878. IIpencrapbTe B EBAe MHOTOYICHA:
8) (1— m¥1+m+ m?; B) (2 — 3kN4 + 6k+OKY);
6) (x +d)(x%— 4x + 16); r) (8a + 2)9a%— 6a + 4).

879. SanmmuTe B BHAe MHOIOYJIEHA:
o) (3 - 20)(3 + 2a + aa?)
o (om +2)fomt - 12m+ 1)
B) (bm — 3n)2bm? + 15mn + 9n?);

D (3a+ )34 - 205 + 983);

(3 + 26)(3 -k + ar)

N

x) (4a + 5bX16a% — 20ab + 25b%);

9 (3%~ gu)(= + g + 5v)
880. PasnoxuTe HA MHOXRHTENH:

a} m*— n% B) —a®+ b%; 1+ md
6) x*+y% r) pt+ 2% e) a®~ 1.

881, IIpencTaBkTe BHpAMKEHHE B BEAE CYMML HIH DASHOCTH
KyGOB N DasHOKHTE €ro H& MHOMKHTENN:

a) x* — 1000; B) 8%+ 27; ) 1- 216p*;

6) 1256 + m% r) 64 — Ba?®; e) 2Tmd+1.
882, HpeJI;CTaBbTe B BHjE HPOHSECHCHMA:

a) - +8x% B) El'? PP a ) 0,008a® — b%;

6) 8~ § m®; r) p+ ~—a3° e) m? + 0,064n%,
883. PasnommuHTe HA MHOMKHTENM:

a) g* - b*; B) x%% — 3888,

6) o™ + b%; T) X848 4 g3,

884. IlpeacraphTe B BEAe NPOHSBENeHUA:

a) mé— 27; B) x% + 35 o) a® -
6) 64 + a% r) mé— n® e) x5+ °,
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885. Pasaokure Ha MHOYKHTEINH:
a) 1— m®n?; B) 8 + m®n?; ) m®n® - o

6) a®x2+1; r) p’®— 2T; e) p’¢® +ad.

886. HoxayxuTe, 49TO 3HAYEHHE BBIDAJKEHMA:
a) 6388 + 612 xparHo 625;
6) 18% - 9% xparno 7.

\
N LI ./ YnpaxHeHWs Ans NOBTOPEHNA

887. IlpencraBrTe B BHAE MHOIOWIEHA:
a) (2x - 5¥ ~ 2x(2x - 1}2x + 1);
6) 27a*(a + b) — (Ba + b)%.

888, Penmre ypasHenmHe:
1 3 3
a) Ex"-— ng-k Ex- 1=10;
6) 828+ 12x%+6x+1 =0,

889. B Tpex xyckax 75 M Txanu, B neproM xycke B 1,5 pasa
Cornbllle THAHH, YeM BO BTOPOM M TpeTheM BMecre. CKOMBRO THAHM
B KAXK/OM KYCKe, ecam g0 BTopoM Ha 10 M Gonkine, TeM B TpeTheM?

32 \’/ PasnoxeHve Ha MHOXMUTENN
PAa3HOCTH N-X cTenexeil

Mu: BeIBeNH (GOPMYNH AN DASHOMEHMA HA MHOMKHATEIH pas-
HTE " -V opnn=2nn= 3:
a? - b =(a-b)a + b),

a® - & = (a — b){a® + ab + b?).

AHAJOTHIAYIO GOPMYITYy MOMKHO MOAYYHTE ANA n = 4;
a* — b = (a® — b*)a? + V%) = (a — b)(a + b)a® + V) =

= (@ — b)}a® + a?b + ab? + b°).

Hrak,
at — b = (g - bYa® + a% + ab® + bY).

B KARAOM B3 DPDACCMOTPCHHEBIX CHAYYAEB MBI NPpEeACTABIAIR
pasHOCTH G* — V" B BHIle HPOH3BEAEEUS PA3HOCTH ¢ — b B HEKOTO-
Poro MHOrouYneHa. B ¢rpyKType »TOTO MHOTOWIEHA XOPOHIO HpO-
CMATPHEAETCA ONpefeNeHHAS 3BKOHOMEPHOCTH: MHOIOYNEE CO-
CTOHT H2 R YI€HOB H DPACHONOMEH IO YﬁHB&lO]I(HM CTEINeHAM
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6yKBH @, CTeNHEHbh KAMKAOIO WICHA DeBHA n — 1, KosdduEeRT
KaXK/IOro 4iCHA PaBeH eAHHENE,

MoxHO DPEeSIOIeKHTE, IT0 JIA 71 = § crpakeymiea GopMynas

a® - b = (a - b){(a* + a® + a?b® + ab® + bY).

HeiicTeuTENBHO,

(a — b)a* + a® + a®V® + ab® + V%) = a® + o' + o' +
+ a?b® + ab* ~ a'b — a®t® ~ a?® — ab? — bS = a5 — IS,

BooGimie, npn awbom n € N

a-b=@—bda"'+a " Bh+.+ar 2+,

Yrobk yOearThCA B 9TOM, NEPEMHOMHM MEOTOYIeHH B Ipa-
BOll YscTH pDABEHCTEA:

@-v@ '+a "%+ .. .+tab" 2+ b Y=
=a"+a"" b+ .. .+ati+tab" 1 -a"" b -
—a" - ... —ab""l — b =g’ - b,

Hz dopMynm pasHocTH n-X creneneil HeTpyaEo moayIuTh
dopMyny cyMMEl n-X CTeNeHell ¢ HETETHRIM IOKASATENEM 7.

IIpy HeYeTHOM HATYDANEHOM MOKAasaTeNie n cymmy a" + b°
MOKHO NPEACTAEMTE B BHAE DasHocTH a” — (—b)", IIpumeHAR K
2TOH pPABHOCTH N-X CTENeHell BEIBEACHHYIIC GOpMyXy 1 3aMeHAA B
weit b ga —b, nonyumm GopMYNY CYMMEL n-X CTelemel ¢ HEYET-
HEIM TIOK23aTeJIeM;

A" +P=@+bg* ' ~a" B+ .. —ab-24pY)

YacrERM caydaeM sToilt dopMyaLl ABNSETCH HBBeCTHAS BAM
dopMyna cyMMH KyGoB:

a® + B = (a + ba® — ab + b).

BamernM, UTO cyMmmMy a® + b° OpH YETHOM # HeNL3s NpefcTa-
BYUTE B BHAE HPOMSBSAEHNA ABYX MHOIKHUTENE, OMUH i3 KOTOPRIX —
ABywsed a + b, a gpyrofi — MHOrouYJNeH.

HNonycrum, sr0 6"+ ¥ =(a + b) - P, rRe n € N u n — 4eTHO®
YHCIO0, 8 P — HeKOTOPEE MHOIOYIIeH.

P10 PABEHCTEO He ABNACTCA TOMNIECTBOM, TAK KAK, HAIDHAMED,
opz ¢ = 1 n & = -1 ero nesas uacth Gymer pasHa 1* + (—1)* = 2,
a mpaead pasHa (.

890, PasnokuTe HA MEOXKHTENM pasHocTh ¢ — b’ m BHIION-
HHTE NPOBEPKY C OOMOINBIO YMHOMEHMA,

891. PasnoxATe HA MHOMKHATEJIH:

a) a® — b5; B) 1-p% n) 16a* — b4
6) x"—1; 1) a7 — 128; e) 32x® — 1A,
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892. loxaxpre, 910 3HAUYEHNE BHPAM{eHUA:
a) 81° — 3% kparno 6; ¥) 121¢ — 22 gparHo 9;
6) 18° — 4* kpaTHo 11; 5 99 + 19® kparno 100;
B) 1712 —~ 49% gpatHOo 10; e) 1012 - 64? kparrno 99.
893. PasnokuTe HA MHOMHETEIHA:
a) a® + b5 B b+ 1; n) 128 + x7;
6) xT + "3 r) p* + 243; e) 32m® + 1.
804. Honaxwre, wro npr moboM n € N 3HAYCHAE BRIPAKCHHAA:
a) 2- 4"+ 6T+ gparro T;
6) 7 *! + 8 - 9" kparHO 10.

gLl .\
VI VT T Y Ynpaxsenns ans nosropesua

895. JloxaxnTe, 4TO BHIpAMKEHHNE ixs ~ 2x + 4 He NpRHA-
MaeT OTPHUATeNLHLY 3HaueHmH.

896. PemuTe ypaBHEHHE:

a) (2x — 1 — 4x%2x — 3) = 1,1;
6) (8x + 2)® — 27x%(x + 2) = 12,

897. B RoopAMHATHO# MIOCKOCTH OTMETLTE BCEe TOUKY ¢ KO-
opAuHaTaMA (X ¥,), TS X, — KODeHb ypapmenna x* + 6x% — 4x —
—~ 24 = 0, y, — KopeHs ypapHeERnd (y + 3) + 2(y + 3Ny ~ 2) +
+(y — 2)2 = (. CRONBKO TAKHX TOYEK?

33. \‘/ Mpumenenve pasnuiHbix cnocoboe
Pa3NOXeHa MHOTONNeHOB
Ha MHOXHTENU
Mu paceMOTpesM TP cnocofa pasnoXeHHs MHOTOWICHOB HA

MHOKMTENN: BRHeceHHe o0Inmero MHOXKATENA 38 cKoOKH, rpyn-
OHPOBKA WIEHOR MHOrOWIEHA, MPpAMEeHeHNe GOPMYJ COKpAINCH-
HOr¢ yMHOMeHHS, PacecMOTPHM NMPHMEDE!, B KOTODHX norpely-
eTcH NPHMEHATL He OAHH N3 9THX CnocoboB, a HeCKOAEKO., B
TAKHX CAVUAAX CHEAYET IMOIBITATHCA BEIHECTH 38 CKOOKH ofmpmit
MHOKATENbD.

IIpumep 1. PasnoxuM Ha MHOKHATEIH MHOTOWIEH
8x® — 3axyt,
Bemecem 23a cKol0xm obnimii maoxkuTess 3x. HMeem:
3x®— Bxy? =~ 3x (x?— ).
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B nonyueHHOM npomasefeEHE 3x{x*— y%) MHoEnHTEN®H X2 - )P
MOJKHO DPAaSJOMNKATL N0 (HOpMYySle PasHOCTH KBAXDATOB. 3HAYUMT,

3x% - 8xy® = 8x(x? - y¥) = Bx(x— yNx + ).
IIpamep 2. PasnokuM EA MHOXHATENHN MHOTOWIEH

18m* - 48m + 32.
Brnecem sa ckobru oomuilt maoxuTent 2. IMomyuum;

18m2 - 48m + 82 = 2(9m®— 24m + 16).

Mnuorounen 9m?— 24m+ 16 MORHO NpPeACTABUTL B BHJE
KBajpaTa pasHocTH 3m — 4. 3EAYHT,

18m? - 48m + 32 = 2(9m*— 24m + 16) = 2(3m — 4)%.

NMpumep 3. PaznouM HA MHOXKHTENH MHOTOWICH
2+ 2xy+y?— 2
TlpeacTaBHM cyMMY TpeX HepPBHIX MJEHOB B BHAE KBAADATA
CYMMEI X H }:

B4 2xy+ P 22 = (x4 y)~ 2.
IIpumenue GOpMYAY PasSHOCTE KBAAPATOB, HOJIYUMM:

P2yt =(x+yf- £ =

=(x+y— 2)x+y+2)

IIppmep 4. PasnoRuM HA MHOMKHTENH MHOTOWIER
CrpymmupyemM nepehiil uleH ¢ DocleHUM, A BTOpOil 4HeH ¢
TPETHUM M BEIIOJHHM DA3JIOKEHHEe HA MHOMKHTENH:

¥ - 82+ 6y~ 8 = (1°— 8)— (35— 6y) =
=W- 2P +2y+4) - 3ply-2) =
= - 2@ +2+4- 8y) =
=@- -yt

TMIpumep 5. PagnokuM HA MHOKHTENH MHOrOUYJCH
2a* + 80a® + 16042 + 250a.
Cuauana BrIHeceM ofmmii MHOMXHTeNA:R 3a CKOOKH, & 3aTeM
nprMeHuM dopmyny Kyba cymmei. Mmeem:
2a* + 30a® + 15042 + 250a =
= 2qa (a® + 154% + 7Ha + 125) =~ 2a(a + 5)%.
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898. PasnoxuTe Ha MHOMHTeNH MHOTOWICH:

a) 6m?— 6n%; x) 12a* - 27b%

6) —3a®+ 3b% s) 50m? - 8n%;

B) xy— x2% n) 65x°— 45x;

r) 4am? - 4an?; r) 64y — 4y®;

1) Bx?— 45; n) 8a® - 2ab*;

e) 81— 9p% M) —63mn® + 28m3,
899. BunonmEuTe pasNOMKeHEEe HA MHOXKHTENH:

a) m — m% 1) 8a® — 8a; x) 8x% — 2x;

6) p* — 14 B) Ant — 4n%; 3) 9x% — 25x;

B) 1 + % e) —Txt + Tx; ") 18m2 — 32mA.
900. Joxaxure, 94T0 DPA3HOCTL MEXXKAY KyOOM HATYPANBLHOTO

qHCcHAA M CAMHPM YHCJIOM KpaTHa 6.

901.

Paznoskure Ha MHOMHUTEIM:

a) TP — 7¢% e)—-m? + m¥;

6) am? — an®; x) 6n? ~ 6ni;

B) 32 - 50y% 8) 50x® — 18x;

r) 27x% — 12y% u) —48a¢ + 27a%bA.

n 6’ - a;

IpeacTaskTe B BHAE NPOHIBLACHU:

a) x* — y* B) a - a¥% n) 2a*b - 2b%;
6) 81 — mt4; r) 8x° — 8x; e} 3a5b — Bab®,

. JIOKAIKHTE TOMAECTRO

a5 g = (k= pHx YN+ P+ ).

Pemute ypaerHeHUE:
a) x— x* =0 By xt— 22 =0
6) 4y — y = 0; r) - 4yt = 0.

. PagiomnTe Ho MHOXKHTENIU:
a) bm? — 10mn + 6n?; r) 12a® + 36ab + 270%
6) 20p — 50 — 2p% z) 36x% ~ 48xy + 16y%;
B) —9x% — 8x — 1; e) 8a® + 8a%b + 2ab’.

. BHRNOXHHUTE PASNOKEHNE HA MHOKRTENH;

a) Tx? — 42x + 63; B) 28x% — 84xy + 6315
6) 80 + 40a + 5a%; r) 2a®— 204 + 50ab®.
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907. Pemnre ypaBHeHHe:

a) 11x% + 88x + 176 = 0;  6) 2 — 6y+4-;— = Q.

908. PasnoxuTe HA MHOMCUTEJN:
a) 15a + 10b - Sab- 30;
6) 76+ 1bn— 12mn — 60m;
B) 30k + 30— 10p + 10kp;
r) 1222+ 12y~ 16x— 9xy;
K) —15a% - 60ab + 48b + 12q;
e)—24m?— 24n— 16m - 36mn.

909. BLnoaHNTe Pa2iOXKEHNEEe HE MHOMHTEIH:

a) m*+ min— mn- m% B) 62%y + 822 — 62® - Buy;

6) p°— pPg+p*— pg; r) 2kp® ~ 4K + 4k*p - 2kp.
910. IlpeacTanLTe B BHiEe OPOMIBENEHHA MHOIOUJIEH:

) m* — x*— 2xy— % B) 4— ¥+ 2xy - v

6) a®+ b — c%~ 2ab; r) 9a® - b* - 24a + 16.
911. BHIDOJEHTE pasiOKeHHE HA MHOKHATENH:

a) x - y* + 8x — By; r) 4x% — 4® + 3x + 3y;

6) 4a + 4b - a® + b ) 6a?— 6b*+ 5a ~ 5b;

B) m® — 5m — n® + bn; e) 8m - 8n + 9m? - 9n®,
912, PasnouTe HA MHOMKHTENM:

a)xt -2y -x+y; B) P — pk* — k% + 3p%;

6) 4a — ab® + 4b - bP; r) be? ~ 2¢* - PP + 20%.
913. PasnoxuTe Ha MHOKBTENH!

a) P+ 822 + 8x + 2; B)Ta®+at+a+T;

6) " — 6y + 5y — 1; r) 8b® + 3b% — 8b - 8.
914. BemoJaHuTE DAsynoXkeHe HA MHOXHTONIN:;

a) x° — 22— x%f + 5 B) a® ~ 4a® — 8a® + 82;

6) m® + m®n® + m*n® + n% r) 27 - 27p* + p* - PP,
915, IlpencTaBrTe B BAAEC NMPONUIBEOCHUA:

a)u‘—%x; B) x® + 2x%® + 3%

6) %y + 3y r) a® — 16¢® + 64.

916. PasnoxaATe BA MHOMKITENH:
a) 16m* + 2m; B) a® — a't® + a®b® - ab®;
6) 3k — 81k%; ) a%b — a®h® — o?b* + bS.
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917. Paznoxure Ha MHOMUTEIH:
a) (xF + ¥¥F — 4x%y%  6) 4a%® — (a® + VPP
918. HoxaknuTe, YTO NPH JNOGOM HATYDANLHOM 71 SHAMEHUE
BHPAYXKEHA:
a) (n+ 21) - (n + 4)® xparno 17;
6) (n +48)*— (n+ 7)® gparno 41;
B) (n+ 3)® — (n — 3)® xpatHO 18.
919. Jloxaxure, STO 3HAYECHNE BHIPAYKEHHA:
a) 5+ T — 5 xparHo 30;
6) 73" + 7 xparHo 28.

N IR IR ./Vnpa)meuuﬂnnanom'opeum

920. HoxaskuTe, YTO BHIPRIKEHHAe NPHHEHMACT JHIOL NOJO-
JKUTENbHEIE BHAYCHHA:
a)4+2z+2% 06)x:~4x+5; B) 2x%~ 6x+ 5.
921. Ilo ynopagogeEHOMY PANY AAHHEIX

2; 2; ...,2 3:8;...; 3 4: 4 ...,4 100, rne n € N,
ﬂ H+‘ 51'2
onpeAenuTe ero o0'BEM, PA3MAX, cpeaHee apudMeTHYECKOe M
MeAMaHNy, eCJIH:
ayn=8; 6)n=2=8; B)yn=20.
Yo DPOHCXOAMT ¢ Kaxaoi HS XAPAKTEDHCTHK IPH YBeJHYe-
HHUH SHAYeHHT n?

. HailiawTe 3HAYEHNEe BHpaIKeHHA!
) (Bm ~ 3¥8m + 3) — (4m + 3}16m — 3)
nopu m = 10; -1,5;
6) bx + H3x + T — (4x + 7Y npu x = —9; 0,7.
923. Ot goma zo cragnun depmep aoexan 3a 30 mua. Ha o6-

PATHOM NYTH OH YEEAMYMI CKOpOocTE Ha 25 KM/4 B mooTOMY 3a-
TpaTun Ba 10 Mus MeHblme. € Kakoil cHOPOCTRIO exan depMep or

HOMa M0 cTAHTHA?
I
L 7 KOHTPOAiLHLE BONPOCH U SapaHna

(4

C1y

1. Yemy papeH Ky0 CYMMB ABYX BHIPAIKCHHMA?
2. Yemy pepeH KyD pasHEOCTH ABYX BHIpAMeHH?
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3. Yemy paBHO TIpousBefeHIte PAIHOCTH JABYX BRIpasKeHUN u
HENOAHOTO KBAXPATA HX CYMMEI?

4. Yemy paBHO NpoH3BefeHHe CYMMEBl ABYX BEIpRIKeHUH H
HENONHOT'0 KBAAPATA HX PAZHOCTH?

5. Yemy pasEa PasHOCTh ky00R ABYX BrIpaxeHuii? Hamsmmre
popmyry.

6. Yemy pansa cyMma KyBoB apyx meipascenwii? Hanmomare
bopmyry.

BRI o
| Y DONONHUTENLHLIC YIPAXKHEHWR
K rnase &

K maparpagy 11
924, IlpeacTaBkTe B BHAE MHOIOWIEHA:

a) (13 — 2a)2a + 13); x) (—20° + 3¥(24° + 3);

6) (8x* + 5X5 - 3x%); e) (5¢® — 4)(4 + 5¢%);

B) (4m* - 1)(4m* + 1); x) (24° + 36°N3b* - 2a%);

) (7x* + 2)(Tx® - 2); ) (—6p — 5¢°X6p ~ 5¢°).

925. Haliqute sHAvYeHMe BEIPAYKEHMA:

a) 206 - 194; B) 9,3 - 10,7; n) 30% . 29%—;
3 1 4 3

6) 19, - 203 r) 30,2 - 29,8; e) 49 - 50 .

926. ITpeobpasyitre B MHOTOUJNEH:

a) 2xy(x - yXx +y);

6) -3a%b{a + b)a - b);

B) Sm(m? + 4)(4 — m2);

r) —4a*(1 - 2a*¥2a%+1);

) (x— 5)x + )2 + 25);

e) (2 - a®)(2 + a®}(4 + a?);
*K) (m®+ 1)(m®+ 1 (m? - 1);
3) (3 — 2p2)(dp* + IN2P* + 3).

927. VopocTHTe BEHIpANKEHME:
a) 2m— 1}(2m+1)— m(4m + B);
6) 8(2x2— 3)— (1+ 4x)}4x— 1);
B) (8a+ B)(3a — 5) + (a + 8)(4 - 9a);
r) (10m — T}10m — 3)+ (10m + 3)(3 — 10m);
B 2y + 102y - 1) - (2y + 5)2y - 5);
e) (6a— THT + 6a)+ (7~ Ba)8a+ 7).
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928.

929.

930.

931.

932,

PasnosKHTe HA MHOMCHTENH:
0,04x* — 0,255% - 2
a) ¥ ’ ¥ I‘) 25 lm 1
6) 0,81a*- 0,49d%; x) l%a‘—- Z%c";
i 2. _9_ de . - Z_ 2
B)gm TR e) 2,25m Ign.
Haitppre sEAYEHHe BRHPAKCHENA:

52? - g7* 39® - 36°
a) 2 2 + 2 2 3
572 - 32 457 - 30

a1’ -17" 89® - 27°
g7t -21° 4% -21°
PasnoxATe HA MHOEUTEIN:

a) 16x* - 81y*; B) 811 ms —-1;

%)

6) 48a% — 3bt; r) 82 - ;m".

IlpencTaBeTe B EMAE MPOHSBEACHHSA:

a) 2x—~ 3)*— 9; ) (5x + 4)* - (4x ~ 5)%;
6) 16 - (5~ 6a) e) (7— 3p)y*—~ (8p+1);

B) (4x + T)* — 25x%; #x) (90 + 4)> — (8 + Ba)%;
r) 49m? - (8m + 4)%; 8) (10k — 11)2 - (42— 6)%.

PaanoxuTe HA MHOMHUTEIH:
a) 42a + 1) — 9%

6) 26x* — 16(3x — 5)%

B) 86mt ~ 9(10m + 38)%

r) 16(5k ~ 11)* - 100k%

n) 81(2k + 1) — (k - 8F%

e) (8p - 5 — 9(3p + 2)%;

x) 42x + 9 — 4x - 7%

3) 64(2 — 5a)* - 25(6a — 5)%.

. HaliguTe 3HAYEREHE BRHIPAYKEHH:

a) (2x— 8y — (8x— 2P opu x = 11;
6) (da+ 5b)*~ (Ba+4b mpr g = 9 u b = 8.
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934, Hoxamxiure, 9To NpH JoboM HATYPARBHOM 7 SHAYEHHE

BRIPAKEHHST:
a) (8n + 2)¢~ (8n + 1)® xparHo 3;
6) (5n +1)* — (bn — 1) xpaTHo 20;
B) (n+2) - (n - 1)® e kparHO 6;

r) (1%’”_3)3_ (1;n+ 2)2 He KpaTeo 3.

935. YOpocTHTe EBEIDAMKCENE

(@ + 1)a® + 1)a* + 1)Ma® + 1Xa'® + 1}a* + 1).

936. Kakxoii nubpoit oramumsaeTcsa pas-
HOCTHF KBSADATOB ABYX ABYSHAYHEIX YRCEJN, U3
KOTOPEIX OAHO OKaHIHBaeTcHA OHQpoii 3, a apy-
roe — nudpoit 7?7

937. Hmmaa npamoyroneERKA HA 5 oM Gons-
mie ero mMUpEHH. Ha ZBYX CMEeIKHEIX CTOPOHAX

3TOr0 NPAMOYTOJBHAKA IIOCTPOEHBl KBAAPATHE,
pasHoeTh IIomame#t KoTopeix pasra 85 cm?,
HaidigyuTe nnolaAhk OpAMOYTONBHHKE.

938. M3 xBaApATHOIO MUCTA KECTHA CACNANH
KOPOOKY, BHIPESAB IO YIVIAM KESAPATHL CO CTO-
pouoift 6 cM M BArHYB OoMYUYMBLIMECH Kpafd
(puc. 16). Halignre pasMepnl nuecTe U obbeM
KOpOOKH, ecnm miomazs ee aHa Ha 456 cm®
MeHBITe MMIOIAITH JHCTA JECTH.

K maparpady 12

D39. IlpeacraErTe B BHAe MHOTOMNCHA BRIpAYKEHHE

Puc. 16

.
.

2) ( ; m+ : ]z; #x) (3m*— 0,2mn);
o(1;- 5 k) 3) (6xy +0,3x%)%

m) (20+ 3 o) m) (2 a2 1) 075
r) (ﬁr 4q)2; X) (I;y‘+ zx”y”)s;
) (0,5a - 4ab); x) (5 xt- 2 ; x"y*)s;

1 1,y
e) (0,6¢d + 5d)?; ) Bgmint+1g mzn) i
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940.

Ha#iaurte OgHOWEEH, OPH IOICTABOBKE KOTOPOTO BMECTO M

B PABEHCTBO NOJAYYAOTCH TOXNECTBOC

941.

a) (8x+ m)? = 92— 80xy + 25p%
6) (m— 2a)® = 40b*~ 28ab + 4a%
B) (m + 4y)® = 2® — By + 165°%;
r) (8p~ 2m)® = 9p* + 24pk + 1643
2 (2a+ 38) = 4ar+ab+ m3

1 1 32 1 1
o (32~ 39) =m'- gar g

Moxxer nr npu xaxknx-aubo IHAYEHAAX NepeMeHBO

OrITH BEpHEIM PABEHCTRO:

945,

a) (2x + BY = 4x2 + 25; B) (4m + 6 = 16m® + 29;
6) (3R — T)? = 9B — 49; ) (Ta — 3 = 490% + 40a?

¥YopocTETE BHpAXKEHHE:
a) (2x + 3y)*— (2x - 3y)%; B) (8a— 4bF + (2a + 6b)%;
6) (2x + 3y)* + (2x — 3y)% r) (8m— 2n¥ - (dm+n):.

Haiigure 3HA9eRHe BHIPAYKEHHA!
8) (22— PP+ (F+ 2P upn x = 2, y = -2;

6) (302~ by~ (3a*+bf mpu a = —3, b = -1,5.

HoxkaxuaTe ToxgecTBo InodanTa AreKcaHAPHHCKOrO
(a? + b5t + &) = (ac + bd)* + (ad — be).

B paborax JleoEapaa Bitneps MCOOAB3YETCH TOMAECTBO
(P? + cg®)(2 + cs?) = (pr+ cqs)* + ¢ (ps — qr)’.

JORMKATE 5TO TOMHECTEO.

946. Hona:mi're, 9IT0 KBAJPAT YHCHA, ABIAKINErocA cyMMol
KBAPATOR ABYX DASHAYHHEX IEJBIX IHCEN, MOYKHO NPEACTABMTEL B
BHEE CYMMEI ABYX KEQADATOB IeNEY THCEN.

947,

Joxaxmre, yTo OpH mOoG0M SHAYCHMHE X CYyMMA KBAJZDA-

TOB ZBYIAEHOB ¥ +3 | x— 3 Ha 36 Gonbllle HX YNBOSHHOTO IIPOH3~
BefleHHsI,

948.

JIoKasEmTE, WTO Np# AKNGOM IHAYEHHH X BHPAKEHHE

(3x% + 4§ — 8(8x* + B)(x* + 1) DpuEMMaeT OAHO M TO 3Ke 3HAYEHHE.
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949, oKaxHTE TOXKIECTBO
(10n + )2 = 100n(n + 1) + 25.

ChopMmynupyliTe NpaBMiICc BOSBEleEHA B KBALPAT HATYDAIb-
HOTO YMCAA, OKAHYREBaloHmeroca wudpoit 5. Haiigure nmo stomy
mpeaBnny sHauenme crememeii: 152, 352, 552, 85%, 1053,

950. PassnoxcHTe HA MHOXKHTEIA:
a) x4+ 10x® +- 25; r) 16p* + Bpk® + kS;
6) 4a'— 124%+9; n) 4xt— 12x%2 + 9yt

B) mi ~ 20mZn + 100n%; €) %a‘ + %a"b=I + %b‘.

951. IlpexcraskTe B BAAEC NPOHSBENCHANR:
n)—-28a + 4a® + 49; B) 20a% — 2607 — 4a%;
6) -86m? + 60m - 25; ) 24x%)% - Qxt— 1644,
952, Norasure, YTO MHOTOMNEH He OPHEMMAET OTPHLATENh-
HEIX 3HeYeHuii:
a) m®— 2mn + n®+p%
6) 2a2+ b2~ 2b+1;
B) 9x2+ 2 - Bx+ 1;
r) x*— 2xy+ 28 - 2y + 1;
n) 1— 4ab+ a®*+a® + b%
ey m*+n*+6m- 4n+ 13.

953. Moker M npuEAMATE OTPHIATENEHEIE 3HAYCHHA MHOTO-

a) x*— 16x + 65; B) a*—~ 2ab— b%
6) m?— 10m + 24; r) a® + 2ab + 2b*?

K naparpady 13
954. IIpexncrapbTe B BHfie¢ MHOTOUWNEHA BHIPAKCHHE:

a)(éms_ gn)s; B)(%mn— %u’)s;
6) (§m2+ % R)s; r) (g- md+ 7m3n)s.

955, Hcoonpaya Qopmyay Kyla cyMMul Ml KyDa pasHOCTH,
HaliimTe SHAYCHWE CTeIeHN:

) 11% 6)21% =) 19% 1) (3%)’.
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956. ¥YopocTuTe BHIpAKeHHe:
a) B3p— 4*+(11p- 8)%
0) (2R + 3)*— (6k + B)%;
B) 2p(x + 2yY + (x — 2y)%;
r) 2x(2x— y¥— (2x +y)°.
957. Haiigirre sHAYCHAE BRHIPAYKEHHST!
a) 125x% + 150x% + 60x + 8 nmpm x» = —0,6;
6) 64— 144m+ 108m2— 2TmP npmp m = %
958. IlpeacTaBETe B BHAe MHOrOWIeHA:
a) (x+y)s 6) (x— y)
959. Hcenonwsya ToxAecTBa, HOAYYeHRKe B ynp. 968, npex-

CTABETE B BHAC MHOIOWICHA BHIPDANKEHHE:

960.

961.

ay(m+1)s 6 (m-1); B)(2a+bd)% r)(a- 2b).
HpencraBrTe B BHAE MHOIOY/CHA:

a) (3x — 2y}9x%+ Bxy + 4p°);

6) (bm + 3n}28m? — 15mn + 9n?);

» (ga- 5b)( o5 @+ ab+ 2567

r) (0,25m? + dn) -1-1‘—5 m* ~ min + 16n3).
HaiianTe sHaueHMe BHPANKEHHA:
a) (2x — 3yN4x®+6xy + 9x?) npu x = 2% HY = 1—;—;

o35+ 2)(3e- dovs 2)oom -

&l

IIpeacTaBETE B BUAIE GPOHSBEACHUN:

a) 1- 0,125m3; I) 64x8— 3f;
6) 0,008¢° + 1; o) 1+ g k%
B) 8x%— 0,001y% w) m?— nd%

r) 0,027p® — 27k3; 3) m* + nt.
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963.

964.

965.

9867.

969.

9700

971.

PasnoxuTe HA MHOMHTENM:

a) 250x% — 300x%y + 120xy* — 165%;

8

b bs.

JIoKasRuTE, YTO 3HAYEHHE BHIPAMKEHHAA:

a) 29® + 462 xpatrO 25; B) 12% + 18® kpavHO 157;
6) 1142 — 38% wpatno 81; r) 813 — 19® kparso 1911.

5)5a8+6a=b+2-§-ab2+

PasmokHTe HA MHOMHTENH:

a) (2x+y)’ — x5 B) 8p°— (p+1)%;
6) (m— 3n)P— m®; ) 2782+ (2R — 3).
HaifiguTe 3HaueHHe BRIPAKEHNA:

8) 3 (8,57 — 5,57 — 8- 8,57 - 5,5%;

6) %(2,76“ +6,24% + 3 - 2,76 - 6,24.

Joxa;xure TOMKAECTBO!

a) (@ — b)(a + bY — ab) = a® — b%;
6) (a + b)(a — b + ab) = a® + b%;
B) (a + b)((a + b)® — 3ab) = a® + b%;
) (a — b)}({a — by + 3ab) = a® - b5,

Hokasxxmre, a0 npH Jodom n € N:
a) 6™ - 22 — 1 xpatHo 28; 6) 5 - 6" —~ 3* xparHo 21.

PasnomuTe Ha MHOMKHTEIH:

a) 8,422 — 8,4y% r) 0,25m?— 0,25n%

6) 0,162+ 0,160% R) 2,6pt — 2,5k%

B) 3x*— 3y e) 16a®— 1605,
IIpeAacTasrTe B BHAC MHOIOUNeHA BHEIPAYKEHHE:

a) 2x + y + 32)% B) (dm — 4n + 3)%

6) (4da — 38b + 2c); 1) (Tp — 2k - 6)°.
IpepcTaBpbTe B BHAE NMPOM3BEACHHS MHOTOWICH:
a) 2,52 + 30xy + 90y% %) 842~ dab+ 3 b
6) 8m*- 4m+13; ™) 8k +2k+ 3.

7 AnrcGpa, T xr.
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972,

973.

974.

975.

978.

IIpeoGpasyiiTe B IpoOH3BeHEHHE:
a) 90x! — 240x% + 160;

6) 7T2a*- 27 - 48a%;

B) 8m®n + 24m®n? + 18mn?;

r) ~758x%* 4 120x%y* — 48xy4.

PasnoxaTe HE MHOMHETENIN MHOTOUWISH!
a) 12m?— 6mn— 9n+ 18m;

6) 4p + 24kp - 8k - 12p%

B) 120a® + 48a? - 100a%b — 40ab;
1) 9c?d? — Bc2d — 86cd® + 24cd?;
n m*+3mi— m— 3;

e) 2a® -~ 8a%- 50a + 75;

E) 28+9 — 9x — x%

8) —18 - 9m + 8m® + 4m?.
PemriTe ypaBHEHNE:

a) m*+6m®— m— 6 =0;

6) xa*— 5x*— 16x+ 80 = 0;

1 1 1
Blg — 4P 3PP =0

1) 2Tm— 90 = 3m®— 10m?%
) 9x*— 16x = 2722 48;
e) 8a®+ 1202 — 18a = 27,

PasnomnTe BEA MHOMKHTEIIH:
a) 8m— 3n+m?— n%

6) a®+ 5a — b* + 5b;

B) 9x%*— a®+9x - 3a;

r) p*+6p— 4¢* + 10¢;

o) 16x%— 952 — 20x + 15y;

e) 100m2 — 30m — 49n%— 21n;
x) 24a + 20c — 36a%+ 25¢%;

3} 70m— 49m?- 30n + 9ns.

IIpegcTapbTe B BHle IPOH3BEZCHUA MHOTOYIEH:
a) 4a®— dab+ b2 — 4;
6) 9— 2522 + 30xy — 9%
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9770

978.
MEHHE!

B) 36x%— 25+ 60xy + 2657
r) 16 — 24ab - 1602 — 9b%
R) 9n%— 16m®+ 40m — 25;
e) 25a*— 20a+ 4 — 4b?;

&) 16c2— 9m2— 42m — 49;
3) TOx + 25~ 36y% + 4942,

IIpeobpasyiiTe B NpoH3BeleHUE MHOTOYNEH:
a) 20x%~ 45y% + 30y - 5;

6) 27¢2+ 60ab— 12a% - 75b%

B) 18a2+ 24a+ 8 — 200m?;

r) 48p% + T2pk + 2Tk? — 2742,

IlpepcTaEETe B BUjEe MPON3BEEHHA MEOIOYJIEHOE BHDA-

e)x'+a2+1;  6)at+4.
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34. Y Yro rakoe pyHKuuA

PaccMoTpuM JBa MHOMECTEBA! MHOMECTEC X ABYSHAYHEIX UHCE]
H MHOMNeCTEO Y HATYPANBLHEIX uHced, Menbmmx 10 000, Kaxpomy
DREMEHTY MHOMKECTBA X NOCTABAM B COOTBETCTBHE TOT SJIEMEHT
MHOKECTBA Y, KOTOPHIH ABIAETCA KBAADATOM STON0 JBYEHAUHOTO
yucaa. Hanpumep, umceay 12 cooreercteyer umcao 144, gmeay
37 — gumeno 1869. Iipm sToM M0GOMY BHEMEHTY MHOMECTBA X
CCOTBETCTBYET E€HMECTBEHHHH 3JeMEeHT MHOXKecTBa Y. Takme
COOTBETCTBHS HASMEBAIT QyHkyuasy (07 NATHHCEOrO CJIOBA
functio — copepmmenne, MCOOIHEHHEE),

OQupepenenne PyHRNUESH HASLIBACTCH COOTBETCTBHE
MEXRHY OABYMS MHOMECTEAMH, NPH KOTOPOM KAXRIOMY JJIeMenTY
OFHOTO MHOKECTBA COOTBETCTEYET efHHCTECHHEIH JIEMEHT ApY-
ror0 MHOMNRECTRA.

B paccMOTpEEHOM NDHMEpPE COOTBETCTBHE MEMAY MEOMRe-
cTBoM X H MHOXMecTBOM Y OO 2afaHO onmcaEdeM. OyExnAn
492CTO 3AAANT AHATHTAYECKH, T. €. ¢ IOMOHIBI GOpMYINI.

IIycts x -~ nmepeMeHHAaH#, MEOM(ECTEOM JHAYCHMHN KOTODOHR
ABRACTCA MHOKECTEO NBYSHAYHEIX YHCEJ, T. €. MHOMKecTBO X, a
Iy — IepeMeHHASd, MHOKECTBOM SHAYEHHH KOTOpOHM SEBNAIOTCH
HX KBHOPSTH, T. €. DOEMHOMKecTEO MEGKecTBa Y. Torma cooTsercT-
BHAE MeXHy MHOMecTBAME X # Y MOMHO 387aThL QODPMYNoil:

y = 22

Baauennsa mepeMeHHOH y SABHCAT OT sHadvenmit x. Ilepemen-
EYI0 J Ha3LIBAIOT 3IA6UCUMOI nepemennoclt mmu Qurwyueil, a
IepeMeHHYIO X — Me3asucumoll nepemerroll HIU apzyMeHmom
{oT NaTHHCKOIO caoBa argumentum).

B paccMOTpeEBEOM IIpAMepe Bce ABYSHAUHEC THCIR ABIISIOTCS
FHAYEHUAMU apzyMenRMma, 8 COOTBETCTBYKNINE HM KBEADATHL ~—
HavenuMy PuHKLLL.
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Pacemotpum Gopmysn b = a*+a— 12 -y =

dopmynamu sagaTca oGyexnun, elicTBuTenbHO, KAmAOMY
SHAYCHNI0 NepeMeHHOt 1 COOTBEeTCTBYET €AMHCTBEHHOE 3HAYE-
e nepemerHol b. Hanpnmep, ecan a = -2, o b = ~10; ecan

=0, Tob=-12; ecrm a = 5, To b = 18, KasknoMy 3HAYCHHIO
TepeMeHHOH X, OTNAYHOMY OT 2, COOTBETCTBYET eAMHCTRCHHOE
sHAgeHpe nepemenHoit y, Hanpuwmep, ect x = 0, To y = 0; ecn

X . BaMm
2

x=4,my=2;ecmx=—1,'my=%.

Tovopar, uro dyuxnng b = a?+ ¢ — 12 onpesenena Ha MHO-
JecTBEe BCeX SHAYCHMH MEpeMeHHOH ¢ may 9To o0Agcmb onpede-
AeHusA »Toli QYHKIHHM ecTh MHOMKECTBO BceX ymces. DyHEOHA

— X
¥y= x-2
T. €. ODJNACTHI0 OOpefeNeEna 9Tol QYEKOUM ABASETCA MHOME-
CTBO EceX 4HCeJ Kpome unchna 2.

Boobme ofaacThio onpefeneHud GYHKIUN HASHIBAKT MHO-
JNEeCTEO SHAYCHWH APTYMEHTH.

Ecaun nepemennan y aenseTcA GyHKLHeli oT DepeMeHHOH X,
TO UCHOAB3YETCA RANNCE y = f(x) (unTaeTcH: «y papeH [ oT X»).
Ecnn $yEKIAA 38788 BHPAMKEHHAEM ¢ IE€PEMEHHOH X, TO CHMBO-
aoM f(x) obosHAURETCA BLIDAXKEHHE, KOTOPHIM
Hanpumep, sBMecTo samucn y = |x| Moxmo sammcams f(x) = .

Ilycts, Hanpmmep, TpelyeTcAa HAHTH 3HAYEHME QPYHKIHNU
¥ = f(x) opr x = -2, rae f(x) = 22 — 2x. Torna f(—2) — sEaYenHe
BaHEON dyRxnun upm x = -2, r.e, f(—2) = (-2)2 - 2 . (-2) =
=4+4=8, Aamorygso, f(1)=12-2-1=1-2=-1.

Bykea f — sT0 MMa gappoft GYHKIUM, ODPABMJIC COOTBET-
cTtBuA. Jlna ofosHadeEna GYHKOEH HCOOABLIVIOTCA E APYTHe
6YKEE NATHHCKONO WM rpedecroro andasura: &, h, ¢, Y B 7. A.

Hanopumep, h(x) = 22 + x — 12,

aprymMenTa PYHKIIMM Yalge BCEro MCNOJbpsvercd Oyrsa X, HO IpH-
MeHANWTCA H Zpyrue Oykee: a, &, r 1 1. A.

Bee 3HaueHHd, KOTOpHIe DPHHEMAST GYHEIUS, o0pasyior
MHOMECTBO, KOTOPOE HAZLIBRIOT ofxacmvio sHaveHuil Qynxyuu.
Hanpumep, $dyHEnua y = x| OpAHHMAEET HEOTPHIATENbHLIC
BHAYCHHUA, T. €. €¢ ODRACTRIO 3HAYCHHU SBISAETCH MHOMKECTBO
BCEX HEOTPHIATENLHBIX IHCEN.

He BcAkoe COOTBETCTENE MEMAY MHOMECTBAMH ABJASETCH
byuxnueii. HanpuMmep, COOTBETCTERE, IPH KOTOPOM KAXKIOMY

oInIpeneieHA HAa MHOMKECTBE BCEX YHCeJ, OTIHYHBIX OT 2,
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HATYDANLHOMY YMCIY CTABHTCHA B COOTBETCTBHE €r'0 IPOCTOMH
JennTenb, He apiageTca Gysxnweli, TelicTBUTENRHO, CYIIECTBYIOT
HATYpPAJABHBLIE THCHEA, KOTOPHM COOTBETCTEYeET GoJjiee OAHOTO DPO-
croro pemmrensn. Hanpusep, uncny 6 coOTBETCTBYIOT 9HCHC 2 U
qucyo 3.

Mur paccMoTpesu npuMeps SyHEIUE, B KOTODHX 3HAYEHMS
8PTYMEHTA M 3HAYEHUA (YHKORHE NpPEeACTABAAIT coboll umcia.
Taxkue HYyHKIUM HASHEBAOT YUCRO0GHMU QYHKYUAMU.

SaMeTHM, UTO B MATEMATHKE DACCMATPHBAIOTCH M HOUMCHG-
BHe dyrxnmn. HanpuMep, KOKAOMY panHOEANBHOMY MHCAY CO-
OTBETCTBYeT eAWHCTBeHHad TOYKA HA8 KOODAMHATHOHR mpamMoli.
BT0 COOTBETCTBHE ABNETCA QPYHRIMeEN.

B kypce anrefp:sl MEI, PREABHEIM 00pazoM, OyaeM saHAMATHCH
ASYYEeHHEeM YHCAOBHX ¢yHEUHA. C TaxkuMn QYHKIMAME B
Ve HeOAROKPATHO BCTpevamck. IIpmeepgem npuMeph.

IilprMmep 1. IlyeTs aBTOMOGHNE JEHMKETCHA CO CKOPOCTHIO
70 ¥m/u B Teuenue 4 4, 8 — npoHAEHHLIA AM OYTH (B KHIOMeT-
pax), 8 ¢ — BpeMdA €ro ABMIKEHHA (B 4acax).

Ilepemennan s asaaerca dyaknuei or £. Ity DYEKHUIO
MOJKHO 38JaTh GopMyNoii:

e=T0t, TRe 0§ ¢t € 4.

IIpumep 2. IlycTe p — nepHMeTp KBAAPATA (B CAHTHMET-
pax), A X — ANHMHA 6r'0 CTOPOHH (B CAHTHMETPAaX).
IlepemenBas p apaserca $yHKRIHeil 0T X, KOTOPYID MOMKHO
BagaTE GopMyNoli:
p=4x,rpe x > 0.

IIpumMep 3. Kaxaomy HaTypANEHOMY YHMCIY N IIOCTABJIEHO
B COOTBETCTEHE THACJKO M, KOTOPOE NPHU AefleHNN Ha 3 B 9aCTHOM
BAeT n M B ocTATKe 1.

IlepemenBass m sasagerca QyHKOHEH oT n. 9Ty QyHELMIO
MOMHO 384aTh dopMynoii:

m=3n+1, rnene N.

IIpumep 4. Tepryw Y9acTs TYTH OT O3epa HO CTAEIMH
TYPHCT Upomen 38 3 % co cKOpocTeio 4 KM/, 3arem 1 4 oTgm-
xXaJ, & mOcKe OTARIXA OCTABIIYVIOCH MACTh NYTH AC CTAHINE TY-
PHCT Hpolnen 3a 2 9 €0 CKOPOCTEIO § KM/d.

PaceTodgHHe & (B XMIOMETDPAX) OT 03€pa A0 MECTAa HAXOMJAe-
BHA TypEcTa asngerca dyHknueli epemenu ¢ (B uacax).
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Dry PYyHKIMI0O MOMHO SAAaTh TpeMAa dopmynamz. Koraa
ppems ¢ uameHserca or 0 go 3 4, paccToAHMe OT 03epa AC MeCTa
HAXOKACHUS TYPHCTA PABHO 4t KM, T. €. 8 = 41, ecxn 0 < t < 3,
B mepuom or 8 A0 4 Y paccTOAHWMe OCTAETCK HEH3MeHHEIM, pAB-
BEM 12EKM, T. e. 5§ = 12, ecomn 8 < & 4. Korga ppema § BaMenn-
erca or 4 70 6 4, paccrosHue pasHO 12 + 5(¢t ~ 4) BEM, T. €.
s=12+5(t—- 4), ecau 4 <t % 6.

OT0 MOXKHO IAIMCATE KOpoie:

4, ecrm( < £ 8
s =312 eciu 3 <ts 4
12+5(t -4, ecm4<t<6

ann

4, ecrm0 <1< 8;
() = {12, ecH3 <i<x4;
5 -8 ecmd <t<6,

O0nacTeio onpegeneHHA 5Toll QYHKIAHM CIOYKAT Bce YHCJA,
VAORNETBOpAIOMEE ABCIEOMY HepapeHCTBY 0 < & € 6. Ecm dyHK-
oua y = f(x) sapana Qopmysok u ee obnacTh ompeaeyeHMA He
YEA3aHa, TO 00HacTEIO onpegenenna GyHknun f apadaeTca MHO-
IKEeCTRO AOOYCTHMEIX 3H4Yenwil NepeMeHHO# x B BRIpaykenmn f(x).

Hanpnmep, obaacte ompezesieHns OyHrpunm f(x)= g:g —

OOJIACTE AONYCTHMEIX 3HAUeHMI HepeMeHHOH X B RBIPAKEEHH

izi-:—g, T. €. MHOSKECTBO BCEX uMcen Kpome L.

JHobaguM, UTO, GOMMMO ONHCAHUA 1 dopmMysa, PyHKIMA MOKHO
aazasaTy Tabmmuel. Tax, eme B JIpesnem Basunone 5 XVIII B.

OO H.9. ORJIE COCTABJEHH TAGAMIB, B KOTODHX HATYPAJILHOMY

YNCeAY 1 CTABAIACH B COOTBETCTBUE UHCAA n?, nb, ;13- u n? + it Oax-
TUYECKH ¢ DOMONIBI0 »TAX TAGMHI ORLMM 3aaaHbl GYHKIHM, XOTH
onpegeneEne GYHEKIAM GBUI0 AAHO JIMIIL Yepes ABe THICAYH JIeT,
8 caM TepMEH nosepaica E paborax I'. B, Jleitbauna s XV e.

Ha KauAoM 3KeeSHOAOPOSKEOM BOK3aAJE €CTh TAGNHIIA CTOH-
MOCTH TIpOe3Za HA NPUrOopPOAHEIX 3NeKTPONOe3HZAX B 3aBHCHMO-
CTH OT S0HE, B KOTOpOH EHAXCANTCA NYHKT HASHAYEHHA. JTO TAK-
e npuMep TabAHMHOrO 38J8HUA DYHKIHH.
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lorppua Bunerenosm JlenbHuy
(1646—1716), Hemeukuin Gunocod,
martematuk, ¢GuUsuK; oguH u3 cosga-
Tenen gudoepeHumansHOro N MHTe-
FPanbHOro NCHUCNEHUS.

979. Ilycts MHOXKecTBO X COCTONT U3 BCEX IEJBIX YMCEJI, a
MHOKecTBO Y — wu3 Tpex uwuces: —1, 0 u 1. INoctaBum B cooT-
BETCTBUE KAKAOMY OTPHULATEIFHOMY 4YHCJIY MHOXKecTBa X umcio —1,
HyJo — 0, a KaXKIOMY IIOJIOKUTEJIFHOMY 4YHCiy — 4Yucyio 1. 91o
COOTBETCTBUE sABIsieTca ¢yHKnuen (ob6bsacHure nouemy). O6o-
3HAYMM 3Ty (yHKUIMIO GYKBOH .

a) Haiimure: ¢(—40), ¢(—1), ¢(0), ¢(25).

6) Yraykmre o6JsacTh OIpeAesieHus M 00JIacTh 3HaYeHMI PyHK-
oy Q.

980. IaHBI COOTBETCTBUSA MEIKAY 3JJIEMEHTAMH HEKOTOPBIX
MHOECTB:

a) KaXKJIOMY VYEHUKY IIKOJBI IIOCTABJIEHO B COOTBETCTBUE
YeThIPEX3HAYHOE YHCNO, COOTBETCTBYIOIIEE TOAY €r0 POKACHUI;

0) KaKAOMY JIHIO B TOAY IIOCTABJI€H B COOTBETCTBHE YUYEHUK
IIIKOJBI, POAUBIINHCA B 3TOT HEHD;

B) Ka)KJOMY HATYPaJIbHOMY UYHCJY IIOCTABJEH B COOTBETCTBUE
OCTaTOK OT JleJIeHWs 3TOTO 4ucja Ha 7;

I') KajKJOMy HOJIOMKUTENLHOMY YHCJY IIOCTaBJIEHA B COOTBETCT-
BHE TOYKA Ha KOOPAUHATHON NpAMOIi, PacCTOsIHHE OT KOTOPOH
JO HaYaja OTCYeTAa PABHO STOMY YMCIY.

Kaxne n3 aTux coorBeTcTBUii ABAA0TCA Qyukimuavmu? I[Toyemy?

981. @yuknus sagaHa TabaULE:

a)| x | 1| 28| 45| 6| 7| 8|9
y | 3| 6 | 9 | 12|15 18| 21| 24| 27

6) x | 1| 2| 3| 4|5 6| 7| 8|9
y 1 8 | 27 | 64 | 125 216 | 343 | 512 | 729
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B)| =~ 1 2 3 4 5 ] 7 8 9
16 | 25 | 86 | 46 | 656 | 656 | 756 | 85 | 95

[ x| 1] 2] als]e6] 7]8]s9
12{ 6| 43|24 2[23|0s]1d
y td 7 » 3

HopGepure dopMyny, KOTOpoil MOXKHO BAJATHL BTY QYHKIMIO.

082, PyExnEa, oOAACTE ONpEAcJeHAN KOTODPOH — MHOMXe-
erso {-8, -2, -1, 0, 1, 2, 8}, sapana dopmynont y = x*— 3.
Bagaiite sTy QyHREUHID Tabannefi.

983. dynrnua sagana dopmynol y = (x— 1}x + §). B Ta6-
AHIE YKASAEE SHAUCHHA apryMenta x ¢ marom 0,5 (Ramuoe
cleAywinee 3EAUEHMEe X Oonbire npenwayinero ua 0,5). Samon-
HHTe TA(IHNYy, BEMHCIEAE COOTECTCTEYIOINAE 3HAYCHRAA (HYHKIIHH:

-2 (-1,6( -1 | -0,6 0 0,6 1 1,5 2

984. @ymamamanad:opmyuoﬁy=?'l+—l,rne—3€x<3.

CocTeBhTe TAONHLY C IIAroM 1 B 3aDONHMTE ee, BEITHCIME COOT-
BETCTBYIOIEe 3HAYEHHE QYHKIHH.

985, Oyuxknusa sagama dopMmynoit y = 2x— 3.
a) Haiigure snavenHs (PYHKIUN ANA 3HAYEHHN ApTy-
MenTs, pasanx —1,6; 0; 2; 8,5,
0) IIpy KaKOM SHAYCHEHM APryMeHTE 3HadeHMe (QYHK-
nuu pasHo 5; 1; 0; —-77?
986. @yuxuna saxana GopMyJol y = 5210

3
a) sHeveHHe Y, ecnH x = —T; 5; 2,2; 3%;

. Ha#Aigure:

6) sHAgeHne X, ecam y = —3; 10; %; 0.

987. ©ynxuna sagana popmynoii f(x) = 8 — 2x. Haligure:
a) f(-=3) A(0); A(2,5);

§) sHaueHUe apryMeHTa X, OpH KoTopoM f(x) = —17;
f(x)=0; Ax) = 117.
988. [laua ¢yuxnus @(f) = 8 — |2t + 1|. Haiigure:
a) o(—2) + o(-1) + ¢(0) + (1} + (2);
6) sHaueHMe ApryMeHTa, NpH KoTopoM @(f) = 03

o) = 3; () = 5.
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83 -2x,ecrmx < L6
989. Hailimure byuRuME ¢ -
ZHAYCHME Y {M_&mx>1,5
npa x = 1; opm x = 2.
990. fean dyaxkoun glx) = 2x* + 8x — 6 ;1 h(x) = x* - 5.
HajliguTe 3HAYCHHA APTYMeHTa, OPHU KOTOPHX g(x) = A(x).

991. Haiiaute obnacte ompeaenenns GyHKOHA:

4
a) y = 10x- 3; DV= Zx-9°
1 1
Oy=_—3;3 RDY=z_7;
i
B y=x*-8x+2; e)y=;,rﬁ.

992, Ilpu raxux sHaueHUAX b oOnacTEIY onpefienesus PyHK-
HHH ABIAECTCA MHOMECTBO BCEX YHCEJI, €CHAH:

6) y = —2=

nvs Foa-e

_2 .

x* +2x+b°
993. Haiimure Boe 3HAYCHHA b, OPH KOTODPHIX OOJACTHIO OOpe-

JeneHuA GYHKIMY ABNAKICA BCe YUCHE KPoMe x = 1, ecyu:

x2 +|x|

a) f(x) = -2 . 6) W(x) = Ix—_lT_—b-

2 -2x+b°

994, Hoxsxmre, yTo 0OMACTEIO SHAYEHEH GYHKIMH ABIAIOTCA
TOARKC MONOMATEIALHIME TACHA, €CJIH:

- lx:—6x+5, -t Bx T
MY e YT T T

995. KaneHzaphs 38 Mail Mecsl TEKYLIEre roga CTABAT B CO-
OTBETCTEHE KAJKAOMY YHCHY MeCHAIA ODpefeNeHHLIH feHbL HeAenH.
9710 cooTBeTCTBRE ABANeTcH dyEKIHed (nogemy7?).

a) Vramure obaacte onpenesienns sToll GYEKIHM.

6) HalianTe 3naueHve dyHKIMH AR IHAUEHWH apry-
MeMTa, paBHEIX 3; 11; 20; 28.

B) Halifure sHadyeRus apryMeHTa, JJIA KOTOPHIX 3HA-
geapeM QYHEIMM ABJIAETCA BTOPDHHK; NATHHILA,

996. PyHEKNUA 3848HA ONHCAHMEM: XKANKAOMY HATYDAIL-
HOMY uMcay x, rae 10 € x < 20, nocrapied B COOTBETCTEHE OCTATOK
oT AeneHmA 5Toro umexna Ha 5. BapaiiTe oTy dynRmmMio Tabiuneli.
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997, @yuxnusa, ob6nacTs OOpeHeNieHHA KOTopol — MHOMKeCTBO
B.rae B={x |x € N, 1 < x < 20}, sa08a ONACAHMEM: KAKAOMY
SHCY X COOTBETCTRYET MMCJO § €ro HATYPANLHEIX AeauTenefi.

Bapairre oy PyErouio Tabnuneii.
998, 3aaaiitre Tabnuneit yHKIHIO:
_|2x, ecnmxe (8-2-104
Y= l2x -1, ecmx e {1, 2, 3).

999, Ileperift yac DYTH BENIOCHIOEAWCT €XAJI CO CKOPOCTHIO
12 ¥M/uy, & Bropoii yac — co cropocTeIO 15 KM/4. Paccroarne 8
(B KmIOMeTpax), npoiifieHHoe BeROCUIIEAUCTOM ¢ HAYAJA JBHME-
HAH, ecTh (YHKIMA BpeMeHH ero ABMEeHMA ¢ (B uacax). Sazaaiire
GVHEIHIO § 0T ¢ OBPYMSA BHDAKCHHMSAMH.

1000. B mapke Gpina BHCAMKEHA COCHA BhICOTOH 1 M. 8a Ka-
Al TOR B TeYeHWe MEPBHX § JeT ¢ BRICOTA YBeAMYNBANACH HA
0,3 M, a 38 Raautit cnexywinmuit rog — Ha 0,4 M. Kak usmens-
Jach BRICOTE COCHH / (B MeTpaX) B 38BHCHMOCTH 0T BPEMEHN X
(B ropax) B Teuenue neperix 10 ner? 3apaiite dyurimio k or x
AByMa ¢QopMynamu.

1001. Hoxaxxute, ato dpopmMynaMu y =~ (x+ 52~ (x~ 5 u
¥ = 20x 2a18HA ONHA M Ta Ke QYHKUMA.
1002. Bagairre Gomee npocroit dopuynoli GyHKRIHEO:

a)y=(x—2)x + 2) + 5;
6) y = x(x — 8) + 42x — 1);
By = (x+1)’;(x—1)’;

Ny= (x-Z)’;(x-Q" )

1003. IIpy xaxoM sHauYeHHN ¢ HOPMYJIB
y=x*—-(x+alx*-2x+ 1) ay=156+-0,5
BANAIOT OZHY U TY e (PyHKIHIO?
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1004. ITpepcTaEbTe B BHAE KERADATA ABYWIEHA:
a) 4 - 12a%%+9a%%;  6) %xz - %xy + i—y‘.

YnpaxHenMs Ana NOBTOPEHMA

1005. IlpeacTaBeTe B BHAE MHOTOYJICHA:
a){(ea+8F—-(@—-3% O6(x—-THx+ 7 - (x— 4~

1006. PasnoxkpTe HA MHOKUTENH:
a) x% - x; 0) 8lat — (3a ~ 2%,

1007. Pernure ypaBHEHME:
a)xt—-16=0; ©6)a2*+5x2—-—9x—-45=0.

1008. B xoopauHaTHON INOCKOCTH NMOCTpoiiTe OKPYXXHOCTH C
nerrrpom B Touxe M(3; —4) m pagrycom § emHEAN. YHAKHTE KO-
OPEHHATE] TOMEK IEepPecedeHHS OKPYMXHOCTH ¢ OCAMH KOODEUHAT.

1009. VoopsapgoueHHLIN pAA AAHEHHEIX COCTONT M3 IEJLIX YHCe.
Moxer m1 OGuITE APOOEED:
&) pasMax psaja; B) MOJa;
6) cpexmee apmdmMeTATECKOE DARA; r) MmeguaHAa?

35. \’/ Tpadux dysapm
PaccmorpuM dyHKINIO, 2afaHuyI0 QOpMyNoR y =

muokecrse X, rae X = {x| ~2 € x < 6}. CocraBum Tabauny cooT-
BETCTBEHHMIX IHAYEHUI APryMeHTa I QYHKIMK ANH HNEJEIX 3HAYE-
HAl X2

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

1 1 1
¥ -6 —22 0 12 2 12 0 --22 i

-2 g

OTMeTHM Ha KOODAMHATHON ONOCKOCTH BCe TOUKH, KOOpAHN-
HATAMM KOTOPHIX CJAYIKAT COOTBETCTBeHHEBIE BHAUEHHA OepPEeMeH-
HEX x 4 ¥ (puec. 17). 3TH TOYKH HAMEYAIOT HEKOTOPYIO JIMHHIO.
JAna Toro 4robml MMeTh GoJiee TOYHOE NpeAcTABNeHMe of srofi
JIHMHHE, HYXHO K TOUKAM, HOCTPOCHHBEIM HA pHcyHKe 17, moba-
BHTh HEKOTOPBbI€ NMPOMEXYTOYHELIE TOTKH ¢ HELEJNHIMH aGcIHcca-
MH, YAOBJIETBOPAIIINMH IBoHHOMY HepaBeHcTBY —2 % x & 6. Bee
TAKHE TOUKY MBI HOCTPOMTE He MOMEM, TAK KAK HX GecKoHewq-
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Hoe MHOKecTBO. HO MBI MOKEM IIOCTpPOMTH YacTh U3 HUX, COCTa-
BUB DoJiee «MIIOTHYIO» Tabauny, Hanpumep ¢ marom 0,5:

x -2 -1,5 -1 -0,5 0 0,5 1 1,5
| 6 | et a0 | 2 [l 42
x 2 2,5 3 3,5 4 4.5 5 5,56 6
y 2 1—:; 1% % 0 -1% —2% —4-}; -6

OTMeTVM Ha KOOPAWMHATHOM ILIOCKOCTH BCE€ TOYKH C KOOPAW-
HaTaM¥, B3ATBIMKU U3 Tabiumub!l (puc. 18).

Puc. 17 Puc. 18

Me1 BUAMM, YTO OTMEYEeHHBIe HAa pHUCyHKe 18 TOukm nocra-
TOYHO ACHO HaAMeEYalT KpuBylo JmHHio. COeUHUB 3TH TOUKHU
IJIABHOM HENPEpPBLIBHOM JMHNEH, nojayuynM rpadmk GyHKIMU y =

x(4-x)
== > roe —2 < x < 6 (puc. 19).

Onpenenenune. I'padpuxom GPyHKIHM Ha3bIBaeTCA
MHOKECTBO TOYEK KOOPIAMHATHOHN ILIOCKOCTH, abcmmcechl KOTO-
PBIX PaBHHI 3HAYEHHWAM apryMeHTa, a OPAUHATHI — COOTBET-
CTBYIOI[MM 3HAYEHMAM (PYHKIHHU.

Panmee Mbl paccmorpenu cnocoObl 3afaHuA GyHKIUH (GOpMY-

Jyoit, Tabnuneit, onucarnem. OyHKIUIO MOKHO 3aJaBaTh U rpa-
¢urom. Tak, kapauorpamma — rpaduuecKuil cnocod ornmcanus
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Puc. 19

paboThi cepana, ceiicMorpaMmma — rpaduyecKoe OIMCAHHE KoJie-
6aHuit MOYBLI B 3aBHCHUMOCTH OT BpEeMEHU ¥ T. J.

Ha pucynrke 20 m3obpakeH rpaduk M3MEHEHUS TeMIIepaTy-
PHl BO3AYyXa B TE€YEHHE CYTOK.
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Puc. 20

3tuM rpadukoM 3anama pyHKuuA T oT ¢, rme 0 < ¢ < 24. Tlo
rpaduKy MBI MOXKEM HaWTH 3HaueHMe GyHKumH T [ yKasaH-
HOro 3HayeHus aprymeHTa t (T.e. 3HaUYeHWe TeMIlepaTyphl AJid
ONpeIEIEHHOTO MOMEHTa BpEeMeHH).

Haiinem, Hanpumep, 3Hayenue T ansa t = 8 (ycTaHoBUM, Ka-
Kaf TeMneparypa 6pwia B 8 u). IIns aToro mposeneM IepIlIeHIH-
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KyJIAp K ocu t yepes TOYKY ocu t ¢ abcimccoii, paBHoil 8. Touxa
IepeceyeHusi 3TOro NEePHeHAUKYJIApa ¢ rpadukoM QYHKIUN
uMeeT OpAMHATY, paBHywo 1. 3Hauut, npu { = 8 3HayeHne (GHyHK-
v paBHO 1 (B 8 u Temmnepatypa Bo3zayxa Owlna pasHa 1 °C).

ITo stomy rpaduKy MOXKHO HAWTH TakKe, B KaKoe BpeMs
TeMIlepaTypa Bo3ayxa Obliia paBHa HYJIO, Obljia BBIIIE HYJIS MK
HUXKe HyJIsI, KOTZla OHa Bo3pacTajia Win ybbiBasia, ObpLIa HaMOOJb-
el MM HauMeHbIIei.

DyHKIUA IPUHUMAET 3HAYEHME, PAaBHOE HYJIIO, B T€X TOYKAX,
B KOTOPBIX rpadpuk (QyHKIHU IepecekaeT och abcuucc. B manm-
HOM ciyyae T = O npu ¢t = 7.

DYHKIUA NPUHAMAaET MOJIOXKHUTEJbHbIE 3HAYEHUS Ha MHOMKe-
CTBE TeX 3HAYEHUN apryMeHTa, KOTOPBIM COOTBETCTBYIOT UacTU
rpaduka, pacroJioKeHHble Bbllle ocu abcuuce, T.e. T > 0 npu
7 < t<24.

DyHKINA TPUHUMAET OTPHIATEJbHbIE 3HAUEHUS HA MHOMKE-
CTBE TeX 3HAYEHUH apryMeHTa, KOTOPBIM COOTBETCTBYIOT YACTH
rpaduKa, pacloyio’KeHHble HHKe ocHu abcumce, T.e. T < 0 npu
0<t<T.

DYHKIUA NPpUHHEMaeT HanOoJbIlIee 3HaYeHHe, paBHOE 3, IpH
t = 13,5, 1 HauMeHbIllee 3HaYeHUe, paBHoe —2, pu t = 3, T. e.
HauboJplieil B TeueHHe CYTOK Obijia temmepatypa 1T = 3°C, a
"Haumensureit T = -2 °C.

OTMeTHM BaXKHYI0 ocobenHocTh rpaduka GyHKuuu. Ecnn
Touka M(x; y,) OpUHALJIERUT rpaduky pysrnuu y = f(x), To
ee KOOpPAWHATHI IIPH HOACTAHOBKE oOpamiaroT GopMysy, 3ajaro-
myo (GyHKIMIO, B BEDHOE YHCJIOBOE PaBEHCTBO, T. €. f(x) = y,.
" obpaTHO, eciu KOOPAMHATHI TOYKM M(x,; y,) IpU NOACTAHOBKE
B ¢opMyJry 0OpaliaioT ee B BEPHOE YHC-
JIOBOE€ PaBEHCTBO, TO 3Ta TOYKA IIPU-
HagneKuT rpaduKy JaHHOM (PYHKIIUK
(roBopAaT, uTO rpaduK QYHKIHH IIPO-
XOJUT Yepe3 NaHHYIO TOYKY).

3aMeTVM, YTO He BCAKaA JIUHUSA
(unu BoOOINle MHOYKECTBO TOYEK) MO-
KeT cayRnTh rpadvkoM GYHKIUH.
Hanpumep, rpadumxom GDyHKIUH He
MOKeT OBITh OKPYIKHOCTE (puc. 21),
TaK Kax Haijerca npsamas, IepreHpu-
KyJIApHasa ocH abcIiyce, KoTopad mepe-
CEeKaeT OKPYKHOCTH B ABYX TOUKAaXx.




208 Fmaea 7. OyHkuun

3HauuT, B 3TOM CJiy4ae HapyllaeTcs yCJIOBHE OJHO3HAYHOCTH,
COrJIaCHO KOTOPOMY KaK/IOMy S3HAUEHUI0 apryMeHTa COOTBET-
CTByeT €OUHCTBEHHOE 3HauYeHHEe (PYHKIIUU.

1010. Kakaa u3 xkpuBBIX (puc. 22) MOXKeT CHYKHTh rpadu-
KOM QyHKIun?

—=

I

T e e -

-1

[ i L S B
T e oo o =ty
JRPLI I R SOV S N B | PR S B A S |

Puc. 22

1011. ®yurnus sagana dopmysoit y = x2 — 5, rge -8 < x < 3.
a) 3anoJHUTEe TaOJIUIy M HOCTPOiiTe rpaduk (QyHKIUU.
6) 3anuimuTe ¢ DOMOINLIO ABOMHOIO HepaBeHCTBaA 00-
JIacCTh SHAYEHUHN NaHHOM QYHKIIHHU.

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

y

1012. IoctpoiiTe rpaduk QYHKOUK, 3aJaHHON (POPMYJIIOH:

1
a)y = 5x+1, roe 4 < x < 6;

)y = -2, tie 2<x <3,

1013. I'padpurom dbyuknmu y = f(x), rae —3 < x < 5, cnyxur
kpuBasi (puc. 23). Haiigure mo rpaduky:
a) sHayeHme QyHKIUM Yy, ecau x = —1; 2; 5;
0) 3sHauYeHMe apryMeHTa X, ecau y = —1; 0; 2;
B) ob6nacTh 3HaYeHWi (PYHKIMM;
r) HauboJsbiiee 3HaUueHUE (HYHKIMM;

) HauMeHBbIIee 3HaYeHNe (QYHKIHH.
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Puc. 23

1014. ®yuxuusa y = g(x), rge -3 < x < 6, 3agaHa rpad®uKOM

(puc. 24). Haitpure:

a) sHadyeHHe (QYHKIHUM, COOTBETCTBYIOIlEE 3HAYECHUIO
aprymenTa, pagHomy —2; 0; 2; 3,5;

6) 3HAUYEeHUA apryMeHTa, KOTOPBIM COOTBETCTBYET 3Ha-
yeHne QpyHKIuu, paBHoe 2; —1; 0;

B) /iBa KaKUX-HUOYJAh 3HAUEHHA apryMeHTa, KOTOPBIM
COOTBETCTBYIOT IIOJIOKUTEJIbHbIe 3HAUEHHA (QYyHKIUU;

I) TP¥M KaKUX-HUOYAb 3HAUEHHS apryMeHTa, KOTOPBLIM
COOTBETCTBYIOT OTpUIlaTeNbHbIe 3HAUEHUsA (PYHKI[UY;

) 3HaYeHHe apryMeHTa, KOTOPOMY COOTBETCTBYET Hau-
MeHbIllee 3HaueHHe (QYHKI[UU;

€) 3HAaYeHHE apryMeHTa, KOTOPOMY COOTBETCTBYeT HAaU-
GosblIee 3HaYeHWEe (DYHKIIWH.

Puc. 24
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1015. I'padrrom PYHKEEH CAVEHUT OTPESOK, KOODAHHATAME
KOMIIOB KOTOpOrO stsnaorca Toukn (—3; —1) u (7; 4). Haueprure
rpadur B HalgATe 10 rpadMKy SHAYSHHA:

a) dyerumn ¥, ecmx x = —1; 1; 3; 5;
6) aprymenTa x, ecom y = —1; 2; 4,

1016. IlocTpoitre rpadur QyHKIAN, 3AAAHHONR CASAYIOMINM
OIACAHHEM:

8) KamaoMy uHcXy MHOoXecTpa {x|0 € x < 5} coorser-
CTBYET CPOTHEOIOJNOMKHOE €My UHCHO;

6) xaxzoMy uHCAY MHOMecTRA {x|1 € x € 6} coorser-
cTRyer O0paTHOE eMy YHCIIO,

1017, OyuKIEA 3808Ha ONHCAHHEM: KAMAOMY YHCHY, TpH-
HajnexaiemMy mMuoxectsy {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11},
COOTBETCTBYET OCTATOK OT Aeaenma sToro wmucya Ha 4. IMoctpoiite
rpadmx 1ol GYHKODHE. SanHIOETe MHOMKECTBO €€ BHAYeHHIl.

1018, Boaa s Gaxe wmveer remuepatypy 15 °C. Ilpm marpesa-
HHN BOAKI €€ TEeMIEPATYDA H3MEHAETCA B BABACHMOCTH OT Bpe-
MeHH HarpepaEHd. CocTaBunu Tabauny (x B MMHYTaX, ¥ B Ipa-
Bycax Ienncua):

x| 0| 1|2 |8|4|5|6|7{8|9([10]11]12
y |16[30| 45| 60| 70|80 (90 (95|98 |100({100(100{100

IlogeMy 32BHCHMOCTE Y OT X ABAAeTCA QyHKIHeH?
ITocTpoiite rpaduk sroit dpyurINN (BRIGepuTe MacmTab: egm-
HUTE 00 OCH X cOOTBeTCTBYeT 1 Mum, egyaune o ocu y — 10 °C).
Henonesysa rpadur, BLHIACHETE:
A) KAKYIO TeMICDaTypPy HMEJIA BONAR depe3 3 MHH; ue-
pes 4,5 mmE; gepes 9,5 MHE mocie HAYANS HAUPEBAHMSH;
0) yepe3a CKONBKO MUHYT TOCHE HAYAJA HATDEBAHHS
TeMnepaTypa ctana paeHoft 65 °C; 85 °C; 100 °C?
1019. ®yrkuma sagana dopMynolt y = 4x— 5. IIpunagne-
JEUT NH rpedury s1oil dyEKRIHUM TOuUKA:
a) A(2; 3); ©6) B(—1; -9); ) C(3; 10); 1) ID(0;-5)?
1020, Hzpecrno, uto TOuka A(2; —1) IpHHARNGKAT IPAhURY
byaxman y = f(x). Halipre k, ecnu:
a) fix) =kx + 1; B) f(x) = 2kx* + 1;
) f(x)=2x+Ek 1) flx)= |x~-3| + 2k
1021. Ha pucyere 25 uzofpakeH rpadbHK HM3MeHEHHA TeM-

HepaTyphsl BOBHYXAa B TeueHMe cyrox. Hemonesysa rpadbuk, or-
BETETE HA BOIIPOCEHI:
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AT C T
-t 4

Puc. 25

a) B KOTOpOM 4acy TeMIleparypa Bo3gyxa O6puia pasHa 0 °C;
B Kakye IPOMEeXXYTKH BpemeHu oHa Obura Bolme 0 °C; Huxke 0 °C;

0) B KaKkue NPOMEXXYTKU BpeMeHU TeMIleparypa IOHU-
JKaJlach; MOBBIIIAJIaCh; KOIJa OHa OBLIA CaMoil BBICOKOM; caMoi
HU3KOI?

1022. Ha pucyHke 26 m3o0paskeH rpaMk 3aBUCUMOCTH MacChl
KaHUCTPHI ¢ OeH3uHOM OT o0beMa GeHsmHa. Haiimute mo rpaduxy:
a) Maccy mycToil KaHUCTDHI;
6) Maccy KaHHCTPHI C OJHWIM JIUTPOM OEH3WHA;
B) Maccy OJHOIO JUTpa OeH3WHA;
r)oosem GeH3VHA B KAHUCTPE, KOTLA OHA HaIlOJIHEHAa
OeH3MHOM TOJIHOCTHIO.

im, Kt

181

| O —2--4-+ 6-1-8--10112-14 16118 20Viny
Puc. 26
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1023. Ha pucyske 27 wuszobparkeH rpaduk 3aBHCHMOCTH
TOPMO3HOI'O HYTH ABTOMOOMJISI HA MOKPOM acdajbTe OT CKOPOCTH
ero aBmkeHus. OTBeTbTE Ha BONMPOCHI:

a) yeMy paBeH TODMO3HOI IIyTh aBTOMOOMJIA IIPU CKO-
poctu 50 KM/4;

0) KaKyi0 CKODOCTHL He JOJIKEH IPEeBLIINATHL ABTOMO-
OWIb B OO, YTOOBl €ro TOPMO3HOM IyTh ObLI He Oonbiie 40 m?

s, M A !
11.» 1

oo !

! I ’
-V, KMle

S O20 40 60 80 100 120 1

Puc. 27

1024. Ha pucynke 28 usobpaikeH rpauk ABHIKEHUA TYpPHCTA,
KOTOPBIl OTIPABUJICA OT CTAHIMM [0 O3€Pa, a 3aTeM BO3BPATUJICH
Ha ctaHnuio. Ilonb3ysack rpaduKoOM, OTBETHETE HA BOIPOCHI:

a) B KOTOPOM Yacy OTIPAaBUJICA TYPHCT OT CTaHI[NU;
Korza oH IpuOBbLN Ha 03€p0; CKOJBKO YacOB OH MPOBEJI Ha O3€pe;
KOT/Ia BO3BPATHJIICA HA CTAHIUIO;

0) ¢ KaKO#i CKOPOCTHIO IIEJI TYPHCT IO 03€epa;

B) Kakoil Obljla CKOpPOCTH TYPHCTa Ha Pa3IMYHBIX Y4YacT-
Kax IIyTH, KOT/Za OH IUeJ OT O3epa J0 CTAHIHHN?

N7 R R N R I A
—T7 : bbb B
61 }
,+} H
5 }
oy o IR
- 4 + - 8 - 1
b o <ie- R H
-3 o
g ‘,,42_5._4!‘ [ E,T
- e
| 0 ;4*1516[7?84
PR - U R T 'Y -l S R
Puc. 28
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1025, Oynknua sagaua GopMynoii y = x*— 8x+ 9. Haligure:
8) sHAYeHHe QYHKOWH IIPH SHAYEHHA APTYMEHTA, PAE-
HOM 5; —23
6) sHaUeHHR APIYMEHTA, KOTODPHIM COOTBETCTBYET 3HA-
yeHne PyHKIHH, papHOe 2.

1026. ®yuxknuda, oGnacTh ONpeZeNeHlE] KoTopoil — MHOMKe-
CTEO OAHOZHAYHBIX GUCEN, 3H7AHA OMHCAHHEM: KAMKNOMY JeTHO-

MY YHCIY X COOTBETCTRYET %, a8 RaMAOMy HEUCTHOMY YHUCHY X

COOTBETCTBYET % Sagaiite Ty dyRxoEo Tabmaneit.

1027. Uncno mocernTeneil KHMHOTeATPa B PASAMYHBIE AHH He-
penn OpHEBeAeHO B Tabaune.

TOHe- |BTOPHHK |cpeaa | zerBepr | nATHHOA | cyGBoTa |BOCKpECEERE
HAeNBEHHE

326 403 | 881 459 639 727 6856

Haiignte cpepnee apupmMeTHYecKoe H MeIHAHY DAAA JAH-
HEIX (PesyALTATHL OKPYTJIHTE A0 HEJNBIX).

1028. Ot oyrrrTa A 20 OyHKTa B BeNOCHIEAHCT €XaJ CO CKO-
pocteo 18 KM/4, a 0GpATHO OH eXAN €0 CKopocTeio 12 KM/ 1
saTpaTHA Ha nyTh U3 B B A Ha 1 4 Gonpmie, yeM Ha OyThH U3 A B B.

Haiymmre paccrosiume oT A g0 B.

1029, Penmnte ypaBHeHHe:
a) 25x% — 9x = 0; 0) x*— 8lx = 0.

36. \’/ Mpadmiecxkoe NPeACTARNSOHUO
CTATUCTUMMECKMX AAHHbIX

Ina BATAAZHOTO TPEACTABIEHUA CTATHCTHUYECKNX HAHHBIX
HCHONBL3YIOTCS MX pAsNMuHble rpathuyecKHe maobpamxenusn, On-
HEM H3 BHAOB TAKMX HAVIAZHEX IPEACTABICHUI ABAAIOTCA KpY2o-
aue Juazpammbi. PaccMoTpnM ApHMep.

Hzyyur pacupepercEve BPpeMeHH B TeuYeHHe CYTOK JKEHIIH-
HAMHM, paSoTaoIIMy He (alpHEKe, COCTABNAM TaGNHIY.
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Pabouee Con Homamnaee | Orpuix | Hopora Ha paGory
BpeMA Xossaticreo B obpaTHO

8y Tu 4,5 4 8y 1,84

Aaa nocTpoeHHMA DO STAM AAHHEIM KpPYroBoll AHATDAMMEL
HY®RHO HaliTH LeHTpaNLHBe YIIEL, COOTECTCTBYIOMUE AAHHBIM
Tabnunei. Ilonawili o6opor pagmyca BOKpYr IEBTPA KPYra co-
crapnsger 360°, uro cooTeercTeyer 24 vacam. Torma 8 gacam Gy-

360°

AET COOTBETCTEBOBATL YIoOl vl 8 = 120°, Amanornuno mHaiizem

ocTambmiie yromr 290 . 7 = 105 3220 - 4,5 = 67,5% %.3: 8=

24
= 45°% 3—:‘; - 1,5 = 23,5°, IloeTpoMB 3TH YIVIM B KDYTE, IONXYIHM

KPYroByK) AHArDAMMY DacHpeleNeHHA BPEMeHW KeHI[HHAMH,
pebGotalomumu Ha pabpuke (puc. 29),

Huorna KpyroeBeie auarpaMMbl OBHIBAIOT HeyZOOHBIMH AN
YTeHHsA, 0Cco0eHHO eclM JAHHHEIX MHOTO H OHH GIM3KM DO 3HAYEe-
maw, Torna aaA HArAAZHOTO NpEACTABJIEHHA ASHHBIX HCOONLIY-
T cmoabuamute Suazpammut., Ha pucynre 30 nokasasa cronb-
YaTaH AMATDAMMA XJA PACCMOTPEEHOTO BHIE OpHMepa.

JAna mHaraagHoro musobpaxe-

HAS OUHAMHKN H3MeHEeHHA CTA- A
THCTHYECKUX HBAHHKYX NPAMEHA-
KT €Ile OANH EBHA rpadHYecKoro
upepcTaABNeHAR AAHHBIX — ROAL-
zon. JIng ero HAMIOCTPALIEK Dac-
CMOTPHEM IpHAMED.

ot
it
T

i ull A I <
L]
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B mepBom mosyrogaum 2003 ropma 3aBoj HONYYWJ HPUGHLIBL
B 10 mun py6ieir. Pacopefenenue npuOBbIIM MO MeCAL@M MOKAa-
3aHO B Tabisuiie.

Mecsn fuBape | @eBpanbp | Mapt | Anpens Mait | Uous

ITpubeine 1,4 1,3 1,5 2,1 2,0 1,7
(MaH p.)

B xoopauHaTHOI TIJIOCKOCTH Ha ocHM abcuucc OygeM oTMeYaTh
HoMep Mecsana (susapp — 1, ¢deBpanb — 2 u T. A.), B3AB B Kaue-
CTBE E€IMHUYHOTO OTpe3Ka OTPe3OK IyuuHOo# 5 kKjeTok. Ha ocmu
opauHaT OygeM OoTMeYaTh NPHOBLUIL 3aBoaa (B MJIH pyOseil), B3AB
B KayecTBe eIMHUYHOI'O OTpe3Ka oTpe3ok aaumHoi 10 Kierok.
Ormerum Touxku (1; 1,4), (2; 1,3), (8; 1,5), (4; 2,1), (5; 2), (6; 1,7)
M COeAWHNM MX NOoCJiefoBaTeNbHO orpeskamu (puc. 31). Ilony-
YyeHHas JIOMaHasfs U ecTh IOJIMIOH, HOKAa3bIBAIOI[MM pacipezene-
HHe NpuObLIM 3aBOAA II0 MECSAIlaM.

Boo6ie, ecau maHHBIE OPEACTABJIEHB B BHAE TaOIHILI 4ac-
TOT, TO JJIA IIOCTPOEHHUS MHOJHUTOHA B KOOPAMHATHOMN MJIOCKOCTH
OTMeYaloT TOYKM, abCIHCCAMH KOTOPBIX CJY3KaT CTATHCTHYe-
CKHe JaHHble, & OpAMHATAMH — MX YacTOoThl. CoeIUHUEB IOCJIEeNo-
BaTEJABHO 3TH TOYKM OTPe3KaMH, IIOJYYaloT MOJUTOH paclpefe-
JieHudA JaHHBIX.

T A ey e
T A e L

QLU B J}f gt | f
SN EESEEES nee bt aiad Mt o S SR
FOMH P T rr s H e FH e et
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1080. CoctaprTe Talanny udacToT, KPYHOBYVI0O JHATDAMMY,
cTONGUATYI0 AUETPAMMY M IIOJMTOH PAAS AAHHEIX:
a) 2; 2; 3; 3; 3; 3; 3; 4; 4; 4; 4; 4; 4; b; b; 5;
6) 2; 3; 8; 4; 4; 4; 4;: 5; 5; 5; b.
Halixpre ana Kamjoro paga JaEHEX ofbeM, pasMax, cpei-
Hee EPH}PMETHYECKOE, MOAY N MeNuaHy.

1031. Ha pucynxe 32 mIpHBeaeHa

5] Kpyropas ausrpamMma ormerork Ilet mo
OHOMOrMH, DOJYYCHHEIX B TEYCHHE YeT-

BepTH. MaMa CUMTAET, UTO 38 YETBEDTh

TleTs monay4Y®uT ABOMKY, NIana NOJIAT&EeT,

YTO V CHIHA B YeTBEPTH OVEET «TpH», &

cam IleTa yBepeH, 9TO €ro YeTBepTHAR

4> OTMETKA — <«dJeTEpes. Hcxoas nm3 JaH-
3] 2] EMX Kpyroeoii AHATPAMMEI, COCTABETE
VOOPANOYCHERM pAN AAEHBX H HAalgHTe

BCe CPe/IHUE XAPDAKTEPHCTHKH STOTO PAAA.

Puc. 32 KaxpMm B3 HAX DONBSOBRJINACE MAMA,
mana H Ilers AnA oGOCHOBEHHKSA CBOMX
BEIBOJOB?

1032. Ha pucyuxe 33 npuBeziena croadgaras AUATDAMMS
pecopeseNeHnA KojgmdecTea paGoumx cTpomTenbHoil 6pHrane:,
HUMEKHHX paanuiErie KeannduKanroHARE paspagsl. C momo-
IObI0 CTONOYATOM AMATPDAMME! OTBETHTE EA BOOPOCHL.

a) Cxonexo pabounx mMeroT Beicmuii 5-# paspsan?

6) Cronpko pabounx EMesor 1-it paspsn?

B) Kaxopw pasmax, ofrem ¥ Mofa gaHHOTO psna?

r) CocrasrTe TAbGIMHIY YACTOT YIOPAROYEHHOTO PAAA
AAHHEIX.

n) Haiiamre cpegnee apndMeTHUYeCKOe ¥ MEANAHY
AaHHOTO DAAA.

1033. Ha prcyEre 34 mpHBefeH IIONMIOH YACTOT HEKOTODOTO
pAfa AaREEIX., COCTABBTE YIOPAAOYEHHHN DAX AAHHEIX WM HAal-
OHTE:

a) obbem;

6) pasmax;

B) cpeiHee apH{METHUECKOE;
r) Moay;

A) Mepmuany.
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1034. Manvaukm 7 ¢A» Kaacca DOCYHTANN, CKOJBKO DAa3
86 YeTBEePTEk HX BH3BAJH K jgocke. Ilomyunkach TaGmumna:

AHnpeen 6 Enwuceen 4
Bopucos 8 HKyros 11
Bacunnes 5 Heanos 7
I'pauer 2 Kprinoe 3
Harnos 12 Jlebepen 10

Kaxoe m3 rpajpmuecKHX DpeicTaBieHLN YHOOpAAOYEHHOTO
pAxa JAHHLIX NenecoofpasHe MCHONL3ORATE NS CPABHATENBHOTO

AHANH3A Pe3yALTATOB?

1035, Hocuuraiite Anuny cnoe (kKonuyecrso GYKE) B npuee-
JeHHBIX HHMXKe OTPHBKaX cTHXoTBOopeEmit A. C. Ilymxmua «H
Aasie MBI IOMAM — M cTpax ofuan MeHH...» (1832) n «H namar-
HAK cebe BOSABMI' EEDYKOTBOpHEIHA..» (1836). IocTpoiite nmomm-
TFOHH ANA NOJYYSHHBX DAZOB AAHHBIX.

*

H pane ME NonuIH — M CTPax OOHAJI MeHHA.

BeceBoK, mop cefA NomMKAB CBOE€ KOIRITO,
KpyTHa poCTOBIIMKA ¥ AXCKOr0 OTHA.

Topaunii kanas XHpP B KOIMEHOe KOPHITO,

H nonan HA OrHe IeIeHBIE POCTOBOINK.

A a: <lloBepnsii Mue: B cell KasHK ITO COKPLITO?»
Buprunmit mae: «Moil crIR, celi KasHH CMBICA BeJNHK:
OpHo cTAXAHEE HUMER BCErSa B OpeaMere,

Hup AoJEHEKOB cBOMX cocan cefi smoft crapuk
H ux Ge3)KANOCTHO KPYTHI HA BAIIEM CBETEe..»

* * %

H namMaTEHK cefe BOSAEMI HEPYKOTBODHEI,
K HeMmy He 3apacTeT HApOJHAHA TPOIA,
BozsHecca BhIIlle OH T'MABOI0 HENOKOPHOM
Anexcapapuiickoro croxamna.
Her, Bech A He YMpPY — AYIIA B 3aBeTHOM Jmpe
Moit npax nepemxmBer i THCHBA YOKET —
M cnasen Gyay 4, AOKOJb B NOANYHHOM MMpPe
Hums Gyger X0TH OOHH IIUHT...
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AN ./eraxmeuuamnompeum

1036. Mana dpyaxnna f(x) = 4 — x2. Haugare f(—3), f(—2),
f(0) = f(1).

1037. OznHO H3 ABYX HATYPAJNBLHEIX YHMCEN IPH AeJeHHH HA 5
AaeT ocTaToK 4, a gpyroe — ocTaTok 3. Karo# oCTaToK DOMy4WT-
¢cfi DM Ae/leHMH Ha 5 NPOHZBefeHHA CYMMEI H DA3HOCTH 3THX
ymcen?

1038. Pa3no)xXHTe HA MHOMKHTENH:
a) 2a® + ab — 6b% 6) 40 — 4ab — 3%,

NN .>I(ou'rponbnueaonpocuuaanauua

1. Haiite onpenenenue ¢yHroun. Ilpuseaure npamep GyHK-
oMK, 3aaaHHOM dopMyNol. VRa)KATe HEe3ABMCEMYIO H SaBHCH-
MY DepeMeHHLIe.

2. Kaxosa oOnactt onpegeneHrda byExoum, sapaunol dop-
Myaoit:

7

a)y=x*—8; G)yﬂm?

3. Yro mazniBaercss rpaduroM PyHKIMUKET

4. HavepruTe rpabmur Karoi-Ewnbyar GYHKIHMM M IOKAMNH-
Te, KaK HaliTH mo rpaduny:

a) sEAYCHHME PYRKIIUHN, COOTBETCTEYIOINEe SATAHHOMY 3HAYE-
HEX SPryMeHTAa;

0) spaYeHus APryMeHTA ANA YKASAHHOTO SHAYCHHS QYHRIMM.

5. Kak ysHATB, 9T0 TOZKA A(X, ¥, NPUHAMISKUT rpaduKy
dbyarunu, sagannoit dopmynoii y = f(x)?

6. Kakme pman rpadmaeckoro IpefAcTABJeHNS AAHHBX WC-
IONBLSYIOTCA B CTATHCTHKE?

§15. /\ IVMHEAHAR GYHKUMR
7. ¥ Mpsimasi IPONOPLMOHANBHOCTD

B mpeaptaymeM naparpade MBI NOSHAKOMHINCH ¢ IPHMMepa-
My PYHEDH, XoTopre Owinm safaHel Tabauneil, dopMynon,
omucaHmeM, rpaduxom. B vrom nmaparpade MB HauuHAeM SHA-
KOMHTECS ¢ QYHRIHUAMH, 38J8BAEMBIMHA (PODMYJAMH, B KOTOPRX
npaBas YACTE — BHpUKEHHe onpefeneHHoro pupa. Ilpocrelimeii
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H3 HAX ABRHeTcH (QYHEKIUA, 3afiasaeMas dopmyroil, B Opasoii
YACTH KOTOPOM — OAHOWICH NepBOll CTEOHCHW ¢ ONHOH IepeMeH-
Hoii. Ina sToll GYEKEUA BRENHN COENMANLHOS EASBAHWE — ADA-
MAs RPONOPULOHANLHOCTD,

Onpengeneene. Ilpamoli mponopuuOHANBEHOCTHI HA-
gumaeTcn PYHEIDHA, KOTOPYI0 MOMXKHO 2amaThs Qopmynoli smpa
y = kx, TRe x — He3APMEHMAN NePeMeHHas, a B —— He parHOS
HYIIO THCAO.

dyaxuun, zagapaemiie GOpPMynaMi BHAA ¥ = kx, Tae k + 0,
HAXOOAT IIHUPOKOE NMPAKTHYeCKoe mpumeHeHue., IlpmBezeM npm-
MeDpI.

NMDpumep 1. Iepumerp p xBagpaTa gpiaserca QyHxnueit
ANUHEL €70 CTOPOHHE 4. PYHKNUA, saganHan Gopmynoli p = 4da
(p m a BrifmEpaloTcAa B OAPHAKOBHIX JWMEEHHEX eZWHHOAX), —
npAMas MPONOPOMHMOHANBHOCTE.

Hs dopmyim p = 4a cnepgyer, YTO OTHOIIEHHE % TOCTOSHHO

H paBHO 4 Ana JI0OBIX HaD COOTBETCTBEHHHBIX 3HAYEHHN mepe-
Menuux @ 4 p, Hanpumep, ecz ¢ = 5, 10 p = 20; e a = 8, 10

p = 32, Orcofa MOXKEO IOAYIHTL OPOLIOPIIHIG % = 382 OrHM H

obbAcHAeTCA Haspapue QynKmuH. [oBODAT, ¥yro mepumerD KBaj-
paTa p npaAmMo nponopyuoMaGAcH INHAHe ¢ CTOPOHH KEAADATA.

IIpumep 2. IIyrs 8 M, npoiifleHHsn] aBTOMOOHIEM 38
t YacoB ¢ NMOCTOAHEOH cropocThio 80 KM/4, BHUNCAAETCH HO
dopmuyne s = 8§04, re t > 0, T. e, OyTH 8 UPAMO HPONOPOMOHAJICH
BpeMEHH ABHXeHHHA 1.

Hpumep 8. CroumocTs p ToBapa B pyGaax mo uewe 10 p.
38 KHJAOTPAMM BEIYHCIAeTCA O0 dopmyne p = 10x, rae x — mac-
ca roBapa (B KArorpaMMax). SBHETAT, BABECHMOCTh p OT X ABIA-
eTCA OpaMoll DpOLOPIHOHAJMBHOCTRIO.

Yucno k B dopmyne y = kx HA3BEBaeTCH KosduylieHmom
RPONOPYUCHAABHOCIRLL,

BriscauM, uTO DpeacTaidger coboli rpadnr npsmoit oponop-
LMOHAJEHOCTH.

PaccvorpuM, HaopuMmep, byuxnmo y = 0,5x u noerponm ee
rpaduk.

ObnacTe ompefieieHHa GyHEOEH ¥ = 0,5x — MHOEECTBO
Beex gucey, CocTaBuM Ta0ANMRY COOTBETCTBEHHEIX SHAYeHHE me-
PEMEHHHIX X # J AN HEeKOTOPDHIX 3HAYEHHIl apryMments X:



& 15. NuneniHan QyHKUMSA 221
x 0 0,5 1 1,5 2,5 3 3,5 4
y 0 0,25 0,5 0,75 1,25 1,5 1,75 2
hx -0,5 -1 -1,5 -2 -2,5 -3 -3,5 -4
Y -0,25 | -0,5 | 0,75 | -1 -1,25 | -1,6 | -1,75 -2

OTMeTM Ha KOOPAHHATHOM IJIOCKOCTH TOYKH, KOODAWHATEHI
KOTOPHIX yKasauel B Tabauie (puc. 35). MoXHO 3aMeTUTDH, 4YTO
OTMEUYEHHBbIE TOYKY NMPUHANJIEIKAT HEKOTOPOH MPAMO, MPOXOAA-
mreii yepe3 Hauaso kooppuuat. IIpoBenmem aty nmpsamyio. Iloiy-
yum rpadur ¢yurmum y = 0,5x (puc. 36).
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Puc. 36

AHAJOTMYHO MOYKHO HMOCTPOUTH IpaduK IIPAMON IPOIIODIIKO-
HaNbHOCTH C IPYTUM Ko3®@duiimeHTOM kK.
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Puc. 37
Ha pucynke 37 usobpayken rpadbur QyHKIWH y = — 2x. 3TOT

rpaduK Tak Ke, Kak u rpabuk GyHEmmu y = 0,5x, aABasercsa
OPAMOI M HPOXOIUT 4Yepe3 HaAdajo KOOPAUHAT.

Boo0iie zpagurkom npamoii nponopyuoHANbHOCIMU A61LA-
emcsa npamas, npoxodawas wepes Havano Koopdunam.

Y7061 TOCTPONUTH rpaduK QYHKIUH I = kX, HOCTATOYHO OTMeE-
TUTh KaKYIO-HHOYAb TOUKY IpadrKa, OTIUYHYIO OT HAYAJIA KOOp-
IWHAT, W IIPOBECTH Yepes 3Ty TOUKY M depe3 HAuajI0 KOOPAMHAT
IpAMYIO.

1
IlocTpoum, Hanmpuimep, rpaduK GYHKIUR § = §x.

Ira QyHKUUA — IOpAMas DPONOPIUOHAJBLHOCTH. Haiijiem Ko-
OpAVHATHI Kakoi-Hubyap Touku rpadmka, oriamunoii ot O (0; 0).

IIycts x = 6, Torma y = % -6 = 2. Ormetum TOouky K (6; 2) u
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[pOBEEM 4Yepe3 Hee M HAUYajo KOOPIH- YA ]
gaT npsamyo (puc. 38). 3ra mpsmas — B "3
1 il I
rpaduK QYHKIMM Yy = 3% 2
— 1
BameTHnM, 4TO 00JIACTBIO OIpefesie- —3—2 -1 X
Husi ¥ OOJacThI0 BHAYEHU IIpAMOM 123
[IPOTIOPIIMOHANBHOCTH SIBIAETCS MHO- L
JKECTBO BCEX YMCeJl. n b v
Ocu KooOpAMHAT HEJNAT KOOpAMHAT-

HYIO IUIOCKOCTBH Ha 4YeTbIpe Koopdunam-
Hoie vemeepmu. Ecmm x, > 0, y, > 0, Puc. 39

TO TOUKa (X,; Y,) MPUHANJIEIKUT IIEPBOH

KOOpAUHATHOHN ueTBepTH, ecnu X, < 0, y, >0, To Touka (X, Y,)
OPUHA/JIEXUT BTOPol YeTBepTH, mpu X, <0 u y, < 0 Touka (x; Yy,)
NeKUT B TpeThell yeTsepTH, npu x, > 0 u y, <0 Touka (x,; y,)
pacmoJioyxesa B uersepToil yetBepTu (pmc. 39). Ecnm xors Ov1
ONHA M3 KOOPAMHAT TOUKY PaBHA HYJIIO, TO TOYKA HE JIEJKUT HU B
OnHOII M3 YeTBepTei.

Pacnonoxkenne rpapura GYHKIUK Y = kX B KOOPAWHATHOM
IJIOCKOCTH 3aBUCHUT OT KoshduuuerTta k. Eciu x = 1, To y = k.
3HauuT, rpadpuk PyHKUuMH y = kx npoxomut 4depes Touky (1; k).
IIpu k> 0 3Ta TOUKa HAXOAMTCS B IIepPBOM KOOPAWHATHON dUeT-
BeptH, anpu k < 0 — B yverBeproii. OTcloa cienyeT, 4YTO IpPHU
k > 0 rpadux QyHKIMHA Yy = kX PACIOJIOKEH B IEePBOH M TpeThel

4t

Puc. 40
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KOODIMHATHEIX ZeTBepTAX, a mpy k < 0 — Bo Bropoil 1 dermep-
Toit, Ha pmeyare 40 nmocrpoeHH rpadnxM npAMoii DponopoHo-
HANMBHOCTA IpM PASHAHYHEIX 3HAYEHMAX k.

1039. Hdengercss M NpaAMON DPOOOPUMOEANEHOCTBEIO (PVHK-
oA, saaaHHad QopMynoii:

a) y = —3x; BYy= —;° By~ x%

Gu=3%  Dy=%  ey-x+1?

1040. Sanunmre GoOpMyNy ANS BHYHACIEHAA MBCCH M (B TpaM-
MaX) MEeJHOrO CTEPIKHA ANHEON X M, 3HAS, YTO MACCa OXHOTO
MeTpa 5TOoro cTep:kEa pasxa 890 r. Bagaer sm ata dopMymra Ops-
MYI0 IPONOPOHAOHAIBHOCTE?

1041. Tlouropsiii ToRyGE DPOJIETEN § KM CO CKOPOCTHIO 65 KM/ /4,
SATPATHE HA BeCh OyTh ¢ 4. Ilovemy Pyuxnus s or ¢ ApaAercs
IpaAMoil NPOmTOPHEOHATLHOCTEIO?

1042, Tlocrpoitre rpadbux GyHRIEUN, sagaHHOR (DopMyTIOi:
1
ay=7x% Oy=-x Py=x 1y=-05.

1043. Iocrpoitre rpadpnrx GYHKUHE Y = —%x. HaitnpTe no
rpadHKy:
a) sHaYeHHe (QYHKIHUH, COOTBeTCTBYIINEE IHAYEHNIO
aprymerTa, paeHoMy —3; —1; 1; 3;
§) BHAYEHHNe APTYMEeHTA, KOTCPOMY COOTBETCTBYeT SHa-
yeHne PyHKuuw, papEoe 2; 0; -1,5.

1044. Kaxue ns Touerk K(5; 12,5), L(0,4; —0,16), M(0; 0)
OpHHagne:xaT rpabuxky GyEROHE:
a) y = 2,6x; 8) y = —0,4x?

1045. TIpy: kaxom seadenym b Touka A(b + 1; 2 — b) npurag-
Jexxnr rpadRKy OpAMOl DpOonOpPIMOHAJBFHOCTH:

8) y = —2x; 6)y=§x; B)y=-% T)y=2x?

1046. Kaxoit KoopAHEATHON H“eTBepTH UPHHAMJIEIKHT TOYKA:
a) A(-1; 100); r) D{(100; 1);
6) B(-1; —100); nm) M(m; 1 — m) mpu m > 1;
B) C(100; —1); €) N(n — 2; -n)ipn n < 2¢
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1047. B KaxkMX KOODAMMATHHX 9€TBEPTAX PACIONOMEH I'Da-
dpux PyHEROEM § = kx, ecnm:

B k=20, 6)k=—7; B)k=-1000; 1)k =0,001?
1048. ITocrpolite rpadur bynKIHm:

a) y = 2x, ecrmx <0,
y —0,bx, ecmx x » 05

1049, HapecTno, aro rpadHr OpaAMod DPOIOPIECHATEHOCTE HPO-
xoanT 9epes Toury A(5; 223). IIpoxomme M1 $70T IPadEK Yepes TOURY:

B(-7; -815)  C(5; 25,68  D(1,24; 55,8)?

6y =lxk 8y =3zl

1050. Sinsaercd A EpaMoii HTPONOPIHOHANBHOCTEIO PYHK-
I#s, eclIM HBBECTHO, TTO €€ rpadHKoM SBIAETCH LpAMAS, Opo-
XOAAIIas Yepes TOYKH:

a) A(2,5; 8,75) = B(—4,2; ~6,3);
6) ((—6,3; —2,1) u D(12,6; 4,5)?

1051, IToctpoiiTe rpadur $yErnEm y = 100x, smbpas Mac-
mrab: mo ocm x B 1 ¢cM — OfHA efHENIE, Mo ocA ¥ B 1 cM —
50 epHHHI.

1052, ITocrpoiite rpadnr $yEKOIE, BHOPAR COOTBETCTRYIO-
muit MacmTa:

1
a) y = 60x; 6 y = 5%

1058, MotonuxiucT B Tevedne 4 4acor 30 MEHYT exala co
cropocThI0 48 KM/4. [Tocrpoiite rpadMr IBHKEeHEA MOTOIHMKJIIE-
cra, BRGPAR COOTEETCTRYIONMIUN MacmTal.

1054, VimTra NOJI2ET N0 CTBONY ACPEBA B TEUeHHE MOYIACH €O
cropoersio 0,25 M/wun. Ilocrpoiire rpadi IBHMKEHHA VIHTKH.

1055. Hocrpoiite rpadur dyurumn y = 0,5x, ecnan obnacTeio
ompefeNeHnd (YHKIHA SBJIAETCH MHOMKECTBO:

a){x}-4<x<4y O {xlx>2; 1) {xjx<-2L

1056. Hajinute 06NacTE oupegenenus GyERuMu u moctpoiite
ee rpadnk:

2x2 —4x, 2x - B2 ,

Y= Ty BY= Ty
2x2 4+ 2x, 2x — 4x*
Oy="3v1 0 Y= Ty

8 Anrcps, 7 ka.
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105%7. BesiocunenucT ABUTAJICA 1oJUYaca €O CKOPOCTBIO
0,2 xm/mun. Iloctpoiirte rpaduk ABUIKEHUSI BeJIOCHUIIENHCTA.
Hcnonssys rpaduk, OTBETHTE Ha BOIIPOCHI:

a) CKOJBKO KHJIOMETPOB IIpoexall BeJOCHIeIHCT 3a
10 muH; 3a 15 MuH; 3a moJsuaca;

6) Kaxoe BpeMsa HNOTPeGOBAJIOCH BEJOCHUIIEAUCTY, UTOOBI
npoexaTs 4 KM; 5 Km?

1058. Ha pucyuke 41 wusobpakeHbl rpadHuKU JBHIKEHUA
IBYX HEIIeXO0B.
Hcnone3yda rpaduk, OTBETHTE HA BOIIPOCHIL:
4a) KaKoe BpeMs B IIyTH OBLI IEPBBIN Iemexok; BTOPOii
TeIexo;
6) Kakoil IyTh MPOIIEJ IePBBIH Nelexof; BTOpPOH Ie-
IIEeXO0;
B) C KaKOi#l CKOPOCTBIO IIIeJ] MEePBBIH IIeIeXoMl; BTOPOii
eIrexo;
) KAaKUM CTaJI0 PacCTOSIHME MEKJAy WellexofaMu ue-
pes 30 mum; 1,5 uyaca;
II) Yepes CKOJIBKO MHHYT PACCTOSHWE MEXKIY MeIIeXO-
JaMM CTaJI0O PABHBIM 2 KM?

1059. Ha pucyuxe 42 mso0paskenbl rpadvKu OpAMOI Ipo-
noprnuoHaaeHOCTH. s Kaxporo rpadmra Haiigute KoshPuU-
IUEeHT HPONOPIHOHAJILHOCTH.

PMc. a1
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EERuN

Puc. 42

- §

I [ YripaxHeHus N NOBTOpEeHus

1060. I'padpurom byurpu ciay:xut JjgomaHas ABCD, rne
A(-3; 1), B(0; 2), C(3; —1), D(6; 2). ITocTpoiiTe rpauK 3TOH
¢yuxnuu. Haiimure 1mo rpaduky 3HaveHUs apryMeHTa, KOTO-
PBIM COOTBETCTBYET 3HAYEHHE (DYHEIHH, paBHOE:

a)0; 6)1; B 1,5 1) %.

Kakoe mambosbinee sHaueRMe NPUHUMAET NaHHasg GYHKIHS?
Kaxoe mammenblee sHadenue mnpunnmMaer QyuHrnma? Kawxosbr
o6yacTh oupeneeHnsa u ob6JacTh sHaueHWi QYHKIMH?

1061. Ilocrpoiite rpadpuK (GyHKIIUH

6
= e x € {x|—2 < x< 3}.
y=—13 A {x| }
IToyemy 3Ta QYHKIHA He IPHUHEMAET OTPHUNATENBLHBIX 3HaUe-
Hul 1 He obpaimaercsa B HyJb?

1062. Pemute ypaBHeHue:
a) x3- 16x = 0;
B)(x2—x—-2)(x+2)=0.
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38. \0/ JNvneitvan dpyHxuMA
" ee rpadmk

Pacemorpum npumMepsl <GyHEnuii, segabaeMHX Gopmynoit
supa y = kx + b,

IIpumep 1. Asromofuns, BEIEXABINWII H3 TOpPOEa A, B Ha-
CTOAIMH MOMEHT HAXOAUTCH B ocenke B, yaaneHHOM oT A Ha
paccrosane 30 Km. Isurasces ¢o ckopocTew 60 KM/ u, apToMO-
6une 3a ¢ ¥ mpoligeT OyTh, paBEHE 60¢ kM, m Gyaer HAXOAUTECH
or ropoaa A Ha paccroaHnH, paBroM 60¢ + 30 kM. ObosHaume
srpasxense 60¢ + 30 Gyrpoii s, monyaunm Gopmyay s = 60t + 30,
rae t # 0, koropoii sageTea PYHKIMA.

Ilpumep 2. Macca nycroro 6uaoHa BMeCcTHMOCThIO 45 &
paBHA 5 Kr, a Maccs ORHOre juarps skugwoctn pasea 0,9 kr. Torga
macca m (B KHIorpaMmax) 0BACHA, B KOTOPOM CONePMEHTCA pJ
mngrkoctu, pasaa 0,9p + 5 xr.

dopmynoii m = 0,9p+ 5, rae 0 € p € 45, sagana GyERIMA,

B KaXJIOM M3 STHMX OPEMEPOB ME HAMeaH Aeso ¢ HyHEnns-
MH, sagaBaeMBIMHE QopMmynoi, B OpaBoil 9ACTH KOTOpPOM — MHO-
rowneH Oeppoil cTeneHH ¢ ofHOE nmepeMerHoli. Ecnm BesaBmcH-
MYI0 IepemenHyio o00osHaunTh OyKBolft x, a saBBCHMyI0 —
Oyxeoit y, TO DOPMYNY MOXKHO 3AOHCATEL B Buie y = kx + b, THe
k B b — meroropele ymena — xosdouiuenTn pxsyunena. Taxwme
¢YEKOEH HASHIBAIOT AUMEHUMU,

Onpegenenne. Juneimoll BasuBaeTea QyERIEE, KO-
TODPYIc MOXHO 3a7aTh dopmynoii suga ¥ = kx + b, rme x — =He-
BAaERCHMAN NmepeMeHHAA, & B b — moOhle uHeNA.

HacTHEM chygaeM jMuHeiiHOl QYHKINH UBIAGTCA NOPSMAS
OpOnOPOECHANLHOCTE. JleficrerTenrno, npr b = 0 m k # 0 dop-
myna y = kx + b npaeuMaer Bag ¢y = kx, a groil dopmyinoii 3axa-
ercs npaMas IPOIOPIHOHATBHOCTE.

Kaxoit sua mMeer rpadux maneftnoll ¢pyaxmuu? Yrobsl BRI-
ACHATHL 9TO, PACCMOTPMM MEHe#HYW dbyEkODE y = 0,6x + 3 1
IIPH ITOCTPOEHUH €€ rpadHKa BOCHONB3YEMCH rpedhmroM PyHE-
oue y = 0,56x.

CpaBrnM COOTBETCTBeHHEIe gHadeuns dyaxouil y = 0,6x u
y = 0,6x + 3 upm OfMHAKOBEIX SHAYCHUAX NePEeMEBEHOH X.

Hs Tabauim

X -2 0 2.1 4
0,5x -1 0 1 2
0,5x + 3 2 3 4 b

6
3
6
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u popmyn y = 0,bx u y = 0,5x + 3 BuaHO, uTO A5t JIIOGOTO 3HA-
yeHNA aprymMeHTa X 3HayeHme QyHKnuu y = 0,5x + 3 Gonbire
COOTBETCTBYIOIEro 3Havenus GpyHKnuu y = 0,5x Ha 3 egmMHULBI.
ITosTomy Kaskmo# Touke rpadmka dpyHxnuum y = 0,5x coorBert-
cTByeT ToukKa rpadurka ¢yaxuuy y = 0,5x + 3 ¢ Toit e abciuc-
coii 1 opauHAaTOl Ha 3 exuHHILI OoJnbIneil. IlpuueM Ha rpaduke
¢yurnmu y = 0,5x + 3 gpyrux «JMIIHUX» TOYEK HEeT. ITO MOYKHO
JIOKa3aTh METOAOM OT IIPOTHBHOTO.

3uauuT, rpadpux GyHKmum y = 0,6x + 3 mMoxkeT OBITH IOJY-
ueH u3 rpadpura GyHknuu y = 0,5x cIBUTOM KaKJA0HU ero TOUKH
Ha 3 eIMHMIIBI BBEPX, T. €. B IOJIOMKUTEJILHOM HalPaBJIE€HUH OCH Y.
CuepnoBatensHo, rpadur ¢yarmuy y = 0,5x + 3 ects nmpamas,
napasensHas opamoil y = 0,5x u npoxopsmas yepe3 Touky (0; 3)
(puc. 43).
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AHaJIOrnyHo MOKHO IOKA3aTh, YTO rpaduk QyHKImY iy = 2x— 1
ecTh IIpsiMasfd, MHapaJlleJIbHAA TPAMOM y = 2X W HPOXOAANIAsS
yeped TouKy (0; —1), T.e. cABHHYyTas Ha eSUHMILY BHHU3 (B Ha-
IpaBJIeHUH, IPOTUBOIOJIOKHOM MIOJIOMKUTEIPHOMY HaIPABJIEHUIO
ocu y) (puc. 44).

Boobme rpadpux ¢pysrmum y = kx +b, rne B # 0, ecty nps-
Mas, napajulenbHasd npamMon y = kx.

Ecm B = 0, Tt0o dopmynay = kx+b upuHHMaeT BUJ
y=0x+b, 7.e. y = b. 3HauuT, JuHeliHag QyHKOUA y = kx +b
npu k= 0 mpuHUMaeT TP JIOOOM X OJHO U TO K€ 3HaueHue.

ITocTpoum, Hanpumep, rpadur GyHKOUH y = —3.

MuoskecTtBO TOueKk Bua (x; —3) ecTh mpsaAMasi, napajiiejibHas
ocu x u mpoxogsamas yepes Touky (0; —3) Ha ocu y (puc. 45).
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Takum ob6pasoM, zpadurom NUHEUHOU (PYHKYUU A6aAemCcA
npamas.

3amMeTHM, YTO OOJACTHIO OIpeNeNIeHNs JUHEHHOH (QYHKIUU
Yy = kx + b aABisieTcs MHOYKECTBO BCEX UMCEJ, a 00JaCTBI0 3HaYe-
HUP — aub0 MHOIKECTBO BCEX WUHceN, Jinbo uucno b (upu k = 0).

Yro6Bl MTOCTPOUTSL IrpaduK JHUHEHHOH (PYHKIMH, JOCTATOUYHO
HaliTH KOOPAUHATHI ABYX TOUEK IpadmKa, OTMETHTL STH TOYKHU U
IIPOBECTH Yepe3 HUX HIPAMYIO.

IIpumep 8. Iocrpoum rpadur GyHKIUM y = 2x — 3.

DyHKNUS y = 2x — 3 gBifAeTcd JuUHeilHOH. 3HAYUT, ee Ir'pa-
¢GuK — npAMasd.

BosepMeM ABa HPOU3BOJIBHBIX 3HAUEHHS apryMeHTa X, HAIPH-
mMep X = 0 u x = 4, ¥ BBIUMCINM COOTBETCTBYIOII[HE ¥IM 3HAUCHUA
GYHKOUH:

ecmmx=0,Toy=2.0-

ecmu x =4, oy =2 - 4-

38 = —-8;
3 =05,
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OrmeruMm Toukm A (0; —8) u B (4; 5) Ha KOOpPAUHATHOM IIJIO-
CKOCTH M IIPOBeAeM dYepe3d HUX NpsaAMylo (puc. 46).
Ipsavas AB — rpaduk ¢hyHKnuu y = 2x — 3.

IIpumep 4. Iloctpoum rpadhuk GyHKIUHN y = —x + 2, rHe
-3<x<5.

T'paduk nuweiinoit pyHknyy, sagagsoy opmynol y = —x + 2, —
9T0 mpaMada. I'padpuK HaHHOM QPYHKOUM — YacThb IPAMOI, orpa-
puyennaa Toukamu C u D ¢ abermccamu —3 u 5.

Borumcnum oppuHaTel Touek C u D:

ecim x = -3, 10y = —(-3)+2 = 5;

ecit x =5, Toy = -5+2 = 3.

OrveTuM B KoopawHaTHON miocKkoct Touku C(—38; 5) um
D (5; —8) u coeguanM UX OTpesKoM npsmoii. Ilonmyuum rpadux
dyHKIUM y =—x+ 2, rge -3 < x < 5 (puc. 47).
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3aMeTHM, YTO 00JACTHIO ompepeneHusi GyHKIuu y = 2x — 3,
paccMoOTpeHHOM B nmpuMepe 3, SBJIAETCA MHOYKECTBO BCEX YHCeJI,
a obnacThio olpefeyieHus GPyHKIUM Yy = —x + 2, pacCMOTPEHHOI1
B npumepe 4, — npomMexkyToK —3 < x < 5. Ilostomy rpadpmxom
nepsoii QyHKIMK sBaAeTcA npsamas (Touku A m B Jjexar Ha
STOM IIpsAMOI), a rpaduKoM BTOpoM — oTpesok (Touku C u D —
rpaHMyYHble TOYKH OTpeska). Takum o0pasoM, /Ui MOCTPOEHUS rpa-
¢rKa QYHKIIMN Ba)XHO 3HATH, KAKOBa ee 00JIacTh OINpefeNIeHNs.

IIpm nocTtpoenun rpaduKa JUMHEHHON (GYHKINK, KaK ¥ JI000H
Opyroii GyYHKINHKM, BAXKHO 3HATh TOUKM IlepeceyeHus rpaduka c
OCAMH KOOPAVHAT.
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IIpumep 5. Hailinem Touku mepeceueHus rpadpura (QyHk-
mun y = —2x + 4 ¢ ocAMH KOOPZUHAT M IOCTPONM rpaduK.

Abcrincca n000# TOYKHU, JieyKallell Ha OCH OpAWHAT, PaBHa
HYJIO, CJIEIOBATEJIBHO, JJIfi TOro 4TOObI HAWTHU TOYKY Iepeceue-
Hus rpaduka GyHripM y = —2x + 4 ¢ 0ChI0 U, HYIKHO MOJCTa-
BUTH BMecTO X uucjo 0:

y=-2-0+4=4,

OppuraTa /0060 TOYKI,
nexxamein Ha ocu abermuce,
paBHa HYJIO, CJIeIOBATENBHO,
JJIg TOTO YTOOBI HAMWTH TOYKY
nepeceueHusi rpadpura (GyHK-

muu y = —2x + 4 ¢ ocvlo X,
HY?KHO MOACTaBUTE Yy = 0:
= -2x + 4,
2x = 4,
x = 2.

WUrak, TOYKK TepeceueHus
¢ ocamu: ¢ ockio x — M(2; 0),
¢ ocero y — N(0; 4). Ormernm
3TH TOYKH B KOOPJAMHATHON
- - IIJIOCKOCTH U IIPOBEAEM 4epes
Puc. 48 HUX npamyio (pumc. 48). Ilps-

I SR S S

mMasgs MN — rpaduk QyHKOUHN
y=—2x + 4.

1063. fABnsiercss nu nuBelHON (GyHKOUA, 3amanHasg (QOpPMy-
JIoH:

a)y = 10x+8; Dy=o +1
6) y = 0,1 0,3x; ny = 2x?+4;
x 17x - 25
= . = AT a9
B) Y 3+2, e)y 10 ?

1064. Jluneitnans QyHKNEA 3amaHa dopmysoit y = 10x + 1.
Haiigure:
a) 3HAUYeHHEe (PYHKIWUN, COOTBETCTBYIOIEE 3HAYCHUIO
aprymeHTa, paBHomy 2; —3,5; 1,8; 0;
0) 3HAUeHHEe apryMEHTa, KOTOPOMY COOTBETCTBYET 3Ha-
yeHnue QyHKIUU, paBHOe 46; —4; 0; 1.
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1068. ITocrpoiire rpadur nuHeliHON GyHROER:

a)y = 0,5x — 2; y=-2x-1;
6 y=05bx+3; ﬂ;)y=~;-x-l;
B)y =~2x + 8; e)y==1%x+1.
1066. IlocTpoiire rpaduy JHEEHAOH GyEREZAM:
aAy=x—2; ryy=-0,bx—1;
6)y=x+38; NDy=3x—4;
B) ¥y = -0,5x+2; e)y=ix+5.

1087. IlocTpoiire rpadux GyHKROHM:
Ay=06bx+1,rae 45 x<4;
Gy=05x+1, raex>0;

B y=05x+1,rEex<2;
NDy=05x+1, e xe {—4; —2; 0; 2; 4},

1068. HaliauTe o6sacTh oOpefeNeHNa H O0AACTh 3HaveHuH M
nocrpoiiTe rpadpux dyHELEN ¥ = f(x), ecam:

%2~ 3x, 26 — 4x2 |
A= T BN = T

9xt — 4, 25 + 20x + 4x7
6) flx) ~ 5 3% DE) = ""5c+5

1069. He semonmsas mocrpoeHns rpadura pyarmun y = 1,5x +
+ 10, BmiACHNTE, OPOXOOUT JIH 9TOT rpaduK dJepes TOIKY:
A(10; 25); C(4; -4); E (-100; 1490);
B(-2; ) D(100; 160); F(0; 10).

1070. IIpn Kaxux sHAYEHHAX a Toura A(a; 2¢ — 1) npuHax-
aesxnT rpadhury GyHROUR:
ayy=-2x+ 3; B) f(x) =3x - 1;

6)y=-x+5; 0 fx) = 3% - 22

1071, Fpa¢ur numeiinoil dbyHrnyH DpoxoANT Hepes TOYKY
B(~1; 0,5). Haiipure uncno k, ecax PyHKONA BAMeeT BUA:
a)y=kx — 8
6) fix) =kx + 1.
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1072, Halignre KOOpDAMHATH TO4YEK HOepecedeHus rpabmka
$YHEKOHEY ¢ OCAME KOODAHEAT:

ay=12x~- 6; y=001x-1;
. . =2, 1,

6) y = -5+ Ny= %33

By y=2,7x+38; e) y = 8BT;6x - 5.

10%73. IlocTpoiite rpadurx HYHKIIHN:
Qy=-2; Gy=1 py=258 1) y=-L5

1074. TlocTtpoiite rpadur QyHKITHNN:
—-X, ecaB x < —2
)y =11 e -2<x<2

1,5x, ecom x 2 2;
a)y =
x, ecom X > 2.

-1,5x, ecqin x & — 1

1075. Tloctpoiite rpedur dbyuknun y = 50x — 100, puibpan
cnegyiomurii Macnrre: no ock x — 1 cm coorsercreyer 1 e., 1o
ocu y -— 1 cm cooreercTEYeT 100 en. Haiigure mo rpaduny:

a) sHEAYeHWe ¥, ecxn x = 1,5; —0,b6; 3,5;
0) sravenme x, mpmA KotopoM y = 100; —150; —250.

1076. Henesnri crepireny uUpE Temueparype ¢ = 0 °C umeer
pmey = 10 M. Tlpr psMeEeRUAN TeMIEpaTYPhHl €T0 AJHEHA Me-
uAeTcda Oo saxoHY [ = 10(1 + 0,000012¢), rge -100 < ¢ < 200,
BuacenTe:

a) KaKkyl NIHHY HMeeT crepens upu ¢ = 0°C; 50 °C;
~50 °C;

6) Ha CRONBKO MUJMUMETDOB VAJNUEBTCA CTEPIKeHb, ecam
€r0 TeMmepaType noBhicuTest oT —20 °C xo 80 °C,

NI L »Ymmmﬂnompeﬂuﬂ

1077. ¥opocTiTE BEIPAMEHNO;
2 (2-@B~ 2 -2+ (x- 3P
6)B-(2—a) -3+ (a - 2H.

1078. B xaKMX KOODAUHATHHY YeTBEPTAX HPOXOAuT rpadmuk

npanoll TPONOPHBEOHAJILHOCTH, €CJAH TOMY I'PAGIUKY IpHHAZJIIE-
WHT TOYUKA:

) A(-1; 4); ﬁ)B[-g:—%]; B) C(1,26; —1,26)?

eMy papeH KospMIOMEHT TNPORNOPHMOHANLHOCTH BO BCEX
cIyaasx?
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1079. UsBecTHO, YTO pasMax psjia paseH 1, a ero MeamaHa
paBHa 2. MoskeT i1 ero mMoza OBITH paBHA:
a)2; 0)4; B)1?

1080. B 7-m xjacce Pens OTIUYHO 3HaAET (PaAHLYICKUH
A3blK, Huua u Hartama — HemMenxku#l sA3bIK, AHA, AHAped u
Anekceii — amrmamiickmii sispik. Ha osumnmazy no mEOCTpaH-
HBIM fA3BLIKAM HY)KHO OTIPaBUTH KOMaHAY U3 TPEX 4YeJIOBEK, B
COCTaBe KOTOPO#M HOJIPKHB! OBITH yualjuecs, 3Hawomue GpaHiyys-
CKHil, HeMelKuil ¥ aHrinuiicKkuii a3piku. CKOJMBKUMHK cIiocobamu
MOJKHO COCTaBUTH TAKYI0 KOMaHZY yualiuxcs?

39. \‘/ B3aumHoe pacnonoxeHue rpadpmkos
NHeVHbIX PYHKLMWIA

Pacnonosxkenue rpadpuka pyurnuu y = kx +b Ha KOOpAMHAT-
HOH IIJIOCKOCTH 3aBHCHUT OT 3HauYeHUs Ko3(dGumueHTOB k u b.

Kaxk saBucuT pacmosoxenue rpadpuka ot KosbdunuenTta b? Ecin
x = 0, To y = b. 3HaunT, rpaduK JuHeTHON GYHKIMY y = kx + b (11pu
J100bIX 3HAYeHuAX k U b) mpoxoauT yepes Touky (0; b).

Or xosddurmenTa £ 3aBUCUT YroJji, KOTOPBIH 00pasyeT Ips-
mas y= kx+b ¢ ocero x. Hampumep, npsivasa y = kx+bopun k= 1
HAKJIOHEHa K OCH X Toj yrjom, paBabiM 45° (puc. 49). 3rto
cjefyeT M3 TOr0, UTO HIpAMAas Y = X COBIaJaeT ¢ OUCCEeKTpHUcaMu
IIEPBOr0 U TPeThero KOOPAWHATHBIX yrJoB. Ecimu k > 0, To yroxn
HAKJIOHA HpsaAMOi y = kx + b ¥ ocu x ocTpwil; ecam k < 0, T0
stoT yron tymoii (puc. 50). Ilostomy koadpdunmenT k Ha3bI-
BAIOT Y2J]08blM KO3(pQuyuenmom npaMoit — rpadpura GyHEKIHU
y=Fkx+b.
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BeIsicHIM, KaKOBO B3aMMHOE PACIONOXKEeHUe rpauKoB ABYX
JuHeHHBIX QYyHEKNuUH y = kx+b, vy = kx+ b, Ha KOOpAMHAT-
HOil mockocTu. I'padurnm stux GyHKnmi — npsmele. OHU Mo-
I'yT IepeceKkaThes, T. €. UMETH TOJHKO OJHY OOILYIO TOUKY, MU
GBITH HApPAIENbLHLIMIY, T. €. HE HMeThb OOIIUX TOYEK.

Ecm k, # k,, TO OpsAMble IEPECEKAIOTCH, TAK KaK IepBas u3
HUX IapajuieNIbHa IpaduKy IpAMOi MPONOPHMOHAIBHOCTH ¥ = k x,
a BTOopas — rpaduKy IpsaMOH NPONOPIUOHANBHOCTH Y = kX, a
3TUMH rpaduKaMy ABIAIOTCA JIBe IepeceKalolluecs IIpsMble.
Ecmu k, = k,, T0 mpsiMple HapajliejbHBl, TaK KAaK KaXXIas U3 HUX
nmapajiesbHa Irpa@uKy IPAMOH IPONOPIMOHAJIBHOCTH Y = kX,
rae k= k, =k,

3ameTum, 4TO ciy4dait, korpa k, = k, u b, = b,, MBI He pac-
cMaTpuBaeM, TakK KaK peub uzeT O rpadurax ABYX PasIMYIHBIX
GYHKIMIA, a IPH 9TOM YCJIOBUM IpaMble y = kEx + b, ny = kx + b,
COBIIQJIAOT.

Urax, ansa m06bpIX ABYX JMHEHHBIX (QYHKIHE cOpaBeAsiBO
VTBEPIKACHUE:

ecnu ynoevie KoOIPHPuyuenmvb., NPAMbLX, AGRANUUXCA
zpagukamu nuHelHblx QYHKYUL, PaA3nUYHbL, MO npameie ne-
Pecexaiomcesn, ecnu e Yyznoevie KoIpHuyuenmo. npamuix odu-
HAKO6bL, MO npamble nApanielbHbL.

Ha pucyrake 51 msobGpakeHbl rpa@uKH JUHENHBIX QYHKIUH
C PasIMYHBIMM YIVIOBBIMH KO3()GUIIMEHTAMH ¥ OAMHAKOBHIM 3HA-
yenneM b, pasHBIM 2. 3TH rpaduiku nepecekamoTcss B Touke (0; 2).

Puc. 51
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Ha pucyeke 52 m300pakeHpl rpaduKy JUHEHHBIX GYHKIUH
C OAMHAKOBBIMHU YIJIOBBIMH KO3(DDHUIMEHTAMH ¥ Pa3IUYHBIMH
3HaueHUAMU b. ITH npsMbIe MapaJUleJIbHBI APYT APYIY.

IIpumep 1. HaiineMm KoopAMHATHI TOUYKHU IepecedyeHUs
rpaduroe byHkimit y = -3x + 1wy = x — 3.

Byzem paccypaTh Tak: mycTb Touka M(x,; y,) — HCKoOMas
TOUKa IlepeceyeHus rpadmKoB AaHHBLIX (GyHKHUi. Torga ee ko-
OPIHMHATHI VIOBJETBOPAIOT KAK IIEPBOMY, TaK ¥ BTOPOMY ypaBHe-
HUIO. 3HAYWT, Y, = —8x, + 1 u y, = x, — 3 — BepHBIE YNCJOBLIE
paBercTBa. Orciofa nonyuyaem: —3x, + 1 = x, — 3.

Meep Pepma (1601—1665),
dpaHLy3CKUA MaTemMaTuvK, 3aHnuMancs
Teopuen yncen, reomeTpueii, anre6-
poin, MareMaTUHeCkUM aHam3oM, Teo-
puen BeposiTHOCTENR; napannesibHo C
P. DexkapTom paspabartbiBas OCHOBbI
aHanNUTUYECKOWN reomMeTpun.
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Torga —4x, = —4 u x, = 1.
Tloacrarme HafinerHoe sHAYEHME X, = 1 B pareHcTBO Y, = —3X%, +
+ 1 nm B paBeHCTBO Y, = X, — 3, moayiuM y, = —2. Taxum obpasom,
TOYKE mepecegeHus rpabnkor aapHbX GYHKOHH WMeeT Koopau-
« HaTH (1; -2).
SaMeTHM, YTO Y2CTO HEHMSBECTHHE KOOPAMHATHI He 0003HAIAIOT
APYrHMH CHMMEONaMM. B 9ToM cayuse peIleHMe EBLIPNSENT TAK:

~3x+1=x-38,
—4x = —4,
x=1,

y=1-8=-"2mmy=-3-1+1=-2).
OteeT: (1; -2).

Jinmetinan GYHROUS YACTO MNCHOAB3IYETCE B CTATHCTHEE.
PaccmorprmM mprmMep.

Awromobine mpoexan 3a 10 gacos paccroamue, pasaoe 800 kM.
Kaxapiit gac QHECHPOBAAOCH PACCTOAHME OT NYVEKTA OTIOpPABIE-
g a0 apromobnna. Ilocne sTor0 mOonydYeHHHE AAHHEIE OTMETH-
JH B KOOpAMHAaTHOiI mrockocTH (puc. 63).

ITonygyenHKe AAHEREe FOCTATOYHC pas30pocAHE, OTMEYMEHHBIE
TOYKM He JeXAT He OfHOH IpAMOil, DOCKONEKY HA DASHEIX YIACT-
Kax AODOrHM 4BTOMOOMJIIL ABHTAJICA ¢ PasEO cropocThio. OaHako
BCE OTMEUYEHEEIe TOUKH IPYNHEPYIOTCH OKOJO TAK HASLIBREMOL
annporxcunupyiowell npaMoii (oT AaTHHCKOTO CIOBA proxima —
«OpubIHXeHnes ),
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1
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1 23456788101

Puc. 54

Y706H ee MOCTPOMTH, MOXHO NPUNOKNTE K TEPTEXY JHHEHKY
¥ OpoBecTH HaHGONee DONXOAAIGYI0 NPAMYI0, COBEDIRAIIYIO
BOausKH ceba Bce ormeuenHHe TouKm (puc. 54). IIpoBepennas
HPAMAS TO3BOJIAET NPOrHO3HPOBATE, KAe MOMKET OKA3ATHCH ABTOMO-
6man gepes 11, 12 u 1. A. uACOR HocJie HAYANA CBOETO ABMIKeHUSA.

BaMeTHM, YTO B CTATHCTHKE CYIIECTBYIOT COEOUANBLHBLIE Me-
TOAEL PACYETOE ANMPOKCHMHPYIOIOHX NPAMEIX, HO I DACCMOT-
DeHEEIE MeTOA ZfeT BIOAHE PasyMHOe mpHOIuUMceHME.

1081. IlocTpoiire B OEHON M TOH Xe CHCTeMe KOODAMHAT rpa-

duxn dyRRIoMH:
a)y=x+4, y=-0,6x+4, y=4;
Oy=05x+2 y=05x, y=05x-1.

1082, lsar $YEKOEH:
y=08x+2, y=15- 1,bx, y=—§x+6.
y= gx - 19, y= 1,6x— 15.
HazoesuTe Te H3 HHMX, rpabpEn KOTPOPHEX:
a) napanrensurl; 6) mepecexaloTcH.
1088.1ana dyHKORS Yy = %x + 9. Bagafire dopmynoit

Karyo-EHbyaL auHeliEyo QyHRnmEon, rpadur roropoii:
a) napannesneH rpadbuKky AaHHOH $yERINN;
6) nepeceraer rpadnur AaHHONH GVEKIEH,
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1084, B xakux KOOPAUHATHEIX UeTBEPTAX pacHoONIOXKeH I'pa-

¢uk pyErnEn:
ay y = —28x + 21; B) f(x) = 29x + 21;
0) ¥y = —29x — 21; r) Mx) = 29x — 217

1085, NMuneitpasx GyERnus 388882 QOPMYNOH ¥ = -:-x - 7.

Jokaxxure, uro rpadpnk sroit $YHKOAH DapaiedeH rpadBRky
dyHKIHA:

2 2x
y= ,x+83 By=

6)y=04x+3; ny= 21
10
1086, Bagsire GOPMYyNOH NPAMYIO TPOIOPIHOHAIBHOCTE,
rpaduk xoTopoili napanneneH rpadHKy QYHKIOHH:
17 (
ayy=-3x+2; B)flx)=g*¥- g
O y=4x+ 17; 1) g(x) = —0,4x — 0,05.

1087, Noxaxure, uro rpadmk byexoun y = 4,5x — 7 mepe-
cexaer rpabur GyHKOUN:

2)y = 6x-1; By =

6) y = 11 — 2,5x; r)y=%.

HeaiimnTe KOODARHATH TOYKH IepecevdcHHA.

1088, HaliauTe KOOPAHHATE TOYKH HepeceYeHdsd rpaduros

$VERKOAH:
a)y=bx—Tmay=38x+1;
) y=-3x+2uy=8x—-9;
By =04x~5uy=-0l1x- 3;
Ny=283x-6uny=-2x+9;
Dy=98xny=-102x— 8;
e)y=-3ny=36x+1,

1089. Ha pucyexe 55 m300paskeHH Trpaduiy muaHefHEIX
dyurnuit y = kx + b. Jina Raxaoro rpadmxa onpenenare;
2) anauenme b; 0) suageune k.
1090. Ha pucynke 56 nmoctpoensi rpadurn munefinnix QyHK-
nuii. SsgaliTe Kaxayo u3 orux $yHROui dopmyioit.
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Puc. 56

1091. 3agaiire dopmynoil JTUHENHHYIO0 (GYHKIHIO, €CJI

" ee rpa-

(UK He IepecexaeT MpAMYI0 y = —2x + 1 ¥ IPOXOJAUT yepes TOUKY:

a) A(0; 3); 6) B(0; —2).

1092. OrveTbTe B KOOPAMHATHOM IJIOCKOCTH JaHHBIE CTATHC-
THYECKOI'0 HCCIEeNOBAHUS, PE3yJIbTATHI KOTOPOrO IPUBEIEHBLL B
Tabaume, ¥ IIPOBEIHUTE ANNPOKCUMHPYIOMIYI0 NPAMYIO AJA pe-

3yJbTaTOB JAaHHOI'O HMCCJIeJOBaHHSA.

1 2 3 4 5 6 | 7|8 9 11011

12 | 13

4,54,915,2(5,515,95,8|6,7|6,9|7,4|7,98,0

8,819,6

1093. Ilpu KakoMm sHauyeHWU k rpaduk QPyHKIUU Yy
NPOXOAUT Uepes TOUKY:
a) A(1; 12); 6) B(-2; 0); B) C(0; 8)?

1094. IIpu kaxom 3uaveHuUM b rpadur QYyHKIUHN Y

POXOAUT UYepes TOUKY:
a) K(-1; 1); 6) L(9; 0); B) M(0; 25)?

Lyl ‘\

= kx+8

=Tx+b

]
I I ! | ! | / YnpaxHeHust gna NOBTOPEeHUNA

1095. PasioxkuTe Ha MHOMKUTEJNM MHOTOUJIEH:
a)a?—a®+a®-1; 6) b+bic?— b*— 2
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1096. Halignre 3paYeHde BLIPAKEHIIN:
2+ 58)+(22+ 5% + (28 + 5% + (2¢ + 5%).

1097, JoxamuTe TOARHNECTEO:
a) a*(a + 8b) + b*(b + 8a) = (a + )%
6) (a + b)*— 3ab(a + b) = a® + b5

1098, HlokasxmaTe, 4YTO NPOH3BEAEHME YETHIPEX MNOCIEeNOBa-
TeABERIX HATYDPANBHLIX wHceN Kparao 8.

HHH- dmammsmmraimmomsn

1. Kaxasa $YHKONA HABHBAETCAS MPSEMOH ITpONOpPUHOHAIELHO-
crpio? IpuBeguTe npamMep.

2. Yro apegcrasnger coboli rpadmir npamoil mpomopno-
HaJIEHOCTA?

3. Kakasa QYEROMA HABHIBAETCA AMHeilinoM M KAKOB ee rpa-
bux?

4. Iipr kaxoM yenorun rpaduyn ABYX JUHEMHEIX GyHrKIiHi
ImepeceKaloTes; NApaLIeNbHbI?

5. Ilog waxuM yraom (OCTPEIM wuIH TYIRM) HAKJIOHEHA Npd-
Mada (rpadur yEEOoUH ¥ = kx + b) k ocH X, ecam:

k>0 6) B <07

CTENEHHAA $YHKLMA

§16. /A C HATYPASIbHbIM TNOKASATE/NIEM

40. \./ Oyuxuma y = x2. Crenexnnan

DYHKLMA C YETHRIM NOKa3aTeneMm

IIpu EaxoxpeHny maomaaH $ KBaIpaTe €O CTOPOHON a MEL
noapsyemca dgopmynoi

S=a, 0 0> 0,
a npu oreicKkanun obnema V xyba ¢ pebpom a — dopmynoii
Ve=arHea>0
(sEaMeHERa ¢ BROMDAIOT B INHCHEHMX eUMHUNAX, 8 aHedeHug SuV —
COOTBETCTBEHHC B KBAAPATHHIX M KyOHUECKHX eAHHUIAX).
9raMu dopmynaMu saaaooTea Gyexnud S or ¢ u V oT a.

Pyuxyuu, sadaeaemve popmyranu y = x, y = x%, y = x°,
y = x4t g = a5 u m. 9., Hast6qIOMCR CMENEHHBIMY QYHKULUAMY,
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Kaxpyo U3 HUX MOMKHO DOJNYYHTH K3 GODMYJE ¥ = X°, eclu
BMECTO I NOACTABAATE HATYPaNbHER umnciaa. IosToMy cremeH-
Hoif dyBEKRNEEH ¢ HATYpANLHBEIM NOKA3ATENEM HASBLIBAIOT PYHK-
IMIO, KOTOPYIO MOXKHO 3aaare opMynoii sapa i = x*, rge x —
He3aBHCHMAHA NOepeMeHHAA, A 7 — OIpeAeSIeHHOe HATYPAIBHOE
YHCHO.

BripaxxeHue x%, rpe n — HATYPAJIBHOE YHCNO, UMeeT CMECH
npn mobom x. IlosTomy ofnacre onpepencHns crenensEoH GHyHK-
IHE ¢ HATYPANBLHEIM IOKASATEREM €CTh MHOMKECTBO BCeX HECelNl.

PaccvMoTpuM Tenmeph GYHENHIO ¥ = x°. CHAYANA BHIACHAM He-
KOTODHE CBOficTBA 2TO# (YHKIINM, a 3aTeM IMOCTPOHM ee TpaduK.

1) IMpu anavenuu apzymenmda, pasHoOM HYRI0O, IHAYERUE
PURKYLYL MARHE PAGRO HYRIO.

HeticreuTentHo, ecH x = 0, To y = 02 = 0.

8aauuT, Touka (0; 0) npuragnexnT rpadhnxy GyERIHAM, T. €.
rpadhHE TpOXOANT Yepes HAYANO KOODAWHAT.

2) Hpu nwbom 3Ra%ERUY apPZYMEeHMa, OMAURAOM OM
RYAR, PYHKYUL RpEHUMLEM ROAOHUMENbLROE 3HAYEHUeE.

TloxasxeM 910. KBAagpaT BECAKOTO HE PABHONY HYIO UHCIA IO~
nosxmErence: ecm x * 0, To x2 > 0, 1.e. y > O.

H3 sToro cBoiicTea cnemyer, 9T0 BCe TOYKY rpaduka, xpoMe
Toury (0; 0), pacnoNOxReHE! BEIIIe OCH X.

3) Jwobvix npomueononoNKHBIM IFHAYERURAM GPZYMERMA
coomsemcmeyem 00HO U MO e SHavenue GynKyuu.

HeftcreuTesnbHo, OpU A000M x SHAHUEHHAR X H —X ABJISIOTCS
TPOTHBONONOKHEIME YHACJIAMHE, HO B TO 3Ke BpeMsa x? = (-x)f.

OTrcopa caepyeT, YTO TOUKH rpadhura GyHEINH, AMCIOMNIe
NPOTHBOOOJOMXKHEIE S6CIICCH, CHAMMETPIYHE! OTHOCHTENBHO OCH ¥
(OHM JIEXKAT HA OAHOM UEPUCHAMKYIApPe K OCH Jf, 0 DAsSHBEIE CTO-
POHEI OT 970it 0CE M Ha PDABHOM OT Hee DACCTOAHHH).

Tenepr nocrpouM rpadhuk GyHKIHM.

VuwrsiBan, 9To rpadpk Gysxiun ¥ = x? OpoXoguT depes HA-
YaNo KOODAMHAT M YUTO OPOTHBONOJOMHEIM 3HAYEHHAM X COOT-
BETCTBYET OfHO M TO 3Ke YACJO, COCTABAM TabimMily mmub K18 Io-
JIOMHTENHLHBIX SHAYEHAH apryMeHTa’

x | 0,5 1 1,5 2 25| 38
y |0.26| 1 (226 4 [626| 9

OrMerHM Ha KoopAMEATHOI mirockoctu Touky (0; 0), Toukm,
KOOPEHHATE KOTOPLIX YKASAHEI B Tabaune, H TOYKH C OTPHOA-
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TeJbHBEIMI abciuccaMy, HPOTHBONOJIOMKHBIMU ITOJIOKUATEIBHBIM
(3ameceHHBIM B Tabauny) (puc. 57).

YTobsl TOUHEEe MOCTPOUTH rpadhmir BOJIMBM HaYala KOOPHu-
HaT, BBEIYUCIUM eIfe HECKOJBbKO 3HAYeHUUN (QYHKI[UM:

x 0,1 0,2 0,3 0,4

y 0,01 0,04 0,09 0,16

U3 sroit Tabnuuel BUAHO, yTo npu 0 < x < 0,8 rpadpuk moutu
CIVBaETCH C OCBIO X.

Yepes oOTMeueHHBIE TOYKY HPOBEAEM ILJIABHYIO HENPEepHIB-
Hylo Jguauio. Ilomyuum rpadpur dyurmmum y = x? (puc. 58).
SlcHO, YTO HmOCTpPOEHHas Ha PUCYHKe KpHBasg HEOTPAaHUUYEHHO
IIPOOJIIKAETCA BBEPX (Kax crpaBa OT OCH Y, TaK U CJIeBA OT Hee).

T'padur GyuHxnuu y = x2 HABLIBAIOT naApabosoil.

! i 1] iy
| f 10
‘ i L L
mu] s
| - - kf{»_
i ; 8
e e ]
IBEnREREEL R
B
: * . 61
[ ) _Ff_L ,,,«},, L.
o R A - - A s
; - i
i i I. !
,IM 74‘ T i{v I
! I \\r N 1
Pl - B SANTE B - i
| i SN
T ; A
i + 1 i
i i o NCT T/ L
> i Nt L N
4dalolal1]oqlola 4] a3 lo 110 11213 q]
Tt e ) At LT :
Puc. 57 Puc. 58

BamMeTnM, YTO dbyERIEA ¥y = x* (1 BOOOLIE QYyHKUUA § = X7,
rjge n — YeTHOEe YWCJ0) obnajaeT TAKMMU K€ CBOICTBaMH, KaK U
dyurnus y = x%. Fpadur GyHKIUMU y = x! UMeeT Takoil ke B,
Kak ¥ rpaduk oyuknum y = x?(puc. 59). Ero ornuume ot rpa-
bura QyHKIUHN y = X2 OpoABIAETCA JUIIL B TOM, YTO HOPH JO-
CTATOYHO MAJIBIX II0 MOAYJIIO 3HAUYEHHMAX X KpHBas 0ojee ILJIOTHO,
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4

=
i

f
.{,
i
L

Puc. 59

YyeM rpadur QyHKuu y = x2, npuieraetr K ocu x. Ilpu x > 1

rpaduk pyHKmuu y = x* Gojiee KPyTO HOJHUMAETCA BBEpPX (B 3TOM
cirydae KpHMBas pacliojoKeHa Beinie rpaduka QyHKOuu y = x%).

1099. Iloapsysick rpadpukoM (QYHRIMH Yy = X2, M300paxkeH-

HEIM Ha pHCyHKe 58, maijpuTte;

a) 3HaYeHHE Y, COOTBETCTBYIOIee 3HAUEHUIO X, Pas-
"somy 0,7; 1,3; 2,2; 3,1; —0,7; —1,3; —2,2;

0) sHaueHWs X, KOTOpLIM cooTBeTcTByeT y = 0,5; 2,5;
6,5; 8,5; )

B) MHOJKECTBO 3HAUEHWI X, [P KOTOPBIX B3HAUYEHH:A
¢yEKIME MeHbIe 1; MeHbIe 4; Gonpuie 1; Gonbine 4.

1100. TlocTpoiiTe rpaduk QPyHKIUN:

_ x%, ecom x>0,
Y —2x, ec;m x < 0.
1101. loraxuTe, 4To rpaduKy QYHKOUH Yy = X2 npuHauie-
KUT TOUKA:
a) A(12; 144); B) C(2025; 4 100 625).
6) B(—102; 10404);
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1102. Ilocrpoire rpadmuy dyuxkpum § = a2, roge & — ARMHA
CTOPOHH KBAAPATA (B CAHTHMETPAX), & S — IUIOIAAL KBAIPATA
(B KEAAPATHEX caHTuMerpax). YeMm s70r rpadHR OrNHYACTCH OT
rpadure GyRKnuH y = x*7

1103, Kax m3sMeHMTCA NNOINAKL KBAAPATA, €CIH €r0 CTOPOHY:

a) yeemnunth B 2 paza; B 5 pas; B 10 paz; B n pas, rae
n>1;

6) yMeHBEHIATE B 3 pasa; B 6 pas; B 15 pas; s m pas, roe
m>1?

1104, Kar Hago H3MEHEMTH CTODOHY KBAZpATA, YTOOH ero
WO AL:
a) yMeHRIMIACE B 25 pas; B 100 pas;
6) yBemuumneck B 9 pas; B 64 pasa?

1105. CpaBuuTe sHAYEHMA cTeneHell, He BHINOIEAA BEIUNC-

JneHui:
a) 0,6 u 0,7% B) (-0,8)* u (-0,9)%
6) 1,22 g 1,12% r) (-2,85)% 1 (-2,41)3,

1106. Vicnomesysa rpaduk GYHROUN ¥ = X2, pellluTe ypaBHe-
HHE:

a) xf = 43 6) x2 = B; B) x* = 0,7; ry x*=7,
1107, TITpunszreskur au rpadury PYBERKOHNHE § — X% TOuKa:

a) K(0,103; 0,010609); ) M[1$; 2439};
6) L(-0,103; 0,0169); P -25 64)7

1108, Hcnonesya rpadny Gyarmum y = x* (cM. puc. 59), pe-
LIATE YVpPABHEHME:

a) xt =53 B) x* = x;

6) x* = —3; ) xt=—x
1109. CronpKe KOpHeil HMeeT ypapHeHHe:

ayxt=x4+4;

6) x4 = x— 27

1110, HUzeecTHO, uTO TOuKa Ala; b) mpHBRAgNexRET rpadmry

dyaroun y = x%. [paHagnexer AR yTOMYy rpaduKy TOYKAa:
B{-a; b); C(a; —b); D(-a; -b)?
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1111, Iepeceraer yu rpaduk GyHKIEE y = x* orpezok AB,
eCIH:
a) 4(-1,12; 4); B(0,98; 1);
6) A(-2,02; 4), B(0,92; 1);
B) A(—9,72; 100), B(10,02; 100)?

I

1112. Tlepecexatorea a7 rpaduer QyEKnui;
aAy=12x—Tuy=3x+11;
6) y =—-82x+17 u y = 16(3 ~ 2x);
By =-12x+34x— 1) u y = 9x;

Ny= %(7x+4) uy = —8,5x?

YrnpaxHeHus AnA NOBTOPEHNn

1113. Hafigure HaMMeHbLIee SHATCHHE QYHKIIMH:
ap)=¥-2t+1;
6) s(t) = 2 + 2t + 2;
B) y{x) = 2x* + 8x + 11,

1114, Jloxa:ure, YT0o 3HAYEHNA MHOrouners x* + 2x® — x* — 2x
OpPH HeNHX SHAYCHHAX X KPATHH uncny 24.

1115. C opomnuoii Gase B mepsbit jJewr (LU0 BEIBE3EHO OBO-

meif Ha 2 T OoJaBIIIe, YeM BO BTODOHE, 4 B TpeTuil feHL % TOTO, YTO

BHIBESNN 36 MEpBHeEe ABa fHA. CHOMBKO TOHH oBomeil OLIMO BLIBE-
36HO B KOyWALUI Ziefib, €CJM BCEro 3a TPH FHA BHIBE3eHO 32 17

M. \0/ dynkuns y = x°. CrenenHan pyHxuma
C HOYOTHLIM NOKASaTeNeMm

BRI NOSHEKOMBAMCE €O CROUCTBAMM H IpadMKoOM QPYHKIHA
¥ = x%, Temeph BHACHNM, KAKHMH CBOWCTBAMM 00XA8A€T CTEIEH-
Han dyaxuEa y = x%, a saTeM mocTpomM ee rpadmx.

1) ITpu sud%enuu apzymenma, pasHoM HYRIo, 3HAYEHUE
DYRKYUL maxace PASHO KYRIO.

Do creayeT Us Toro, yro ey ¥ = 0, ro y = 0,

3uaunt, Touxa (0; 0) npmeEapmexuT rpadhmry GYHKDHH,
HHBIMH CROBAMY, rpaduk IHPOXOAHMT Yepes HAYMANO KOODAMHAT.
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2) Hpu niofom NOROKUMEALHOM IHAYEHUU APZYMEHMQ
QYRKRUA NPUNUMEEM TORDICUMERbHOE IHAYEHULE, RPU AI0-
OoM ompuyamMensrHom IHAYEHUU CPIYMEHME — ompuya-
Menvioe IHAYERUE.

Jedicrerrensro, ecm x > 0, 70 2 > 0, e, y > 0. B x < 0,
70 x%< 0, TAK K&K HE9eTHAA CTRIEHb OTPHNATENBHOIC YHCNA OT-
pHIATeNBHA.

Ha sroro ceolicTea cnegyer, 9TO Bce TOYKM rpadhuxa ¢ nosuo-
MUTENLHBME abcIHCCAMHE PACTIONOKEHE! BhHIIIe OCH X, 8 TOUKKH
C OTPHIATeNbLHEIME afcIHccaMM — HEKe OCH X.

3) JIoboim npomuceonoROMHBIM IRAYEHUAM Qp2YMeHma
COOMEBEMCMBYIOM RPOMUGONONONCHIE IHAREHUR PyRKYUL.

Haupumep, ecim x = 2, 7o y = 28 = §; ecnu x = -2, 10
¥ = (—2)* = —8. Boobue OycTs ¢ — NPOM3BONLHOE TTOMOMKUATEIE-
Hoe ymeno, Ecomz x = a , 10 y = 4, roe ¢® > 0} ecim x = —a, TO
¥y = (—a)® = —d®, roe —-a® < 0,

38HaYnT, TOYKA rpadmKa, AMeIOIIHe HPOTHBONONOXCHEIE AGC-
IHMCCEL, PACIIONOMEHE CAMMETPHYHO OTHOCHTENBLHO HAYMAJNA KO-
opauHAT (OHH JISXKAT HA ONHON OpsMoil, npoxoasmelt uepes Haka-
JIO KOOPEMEAT, 0 PA3HLIE CTOPOHH or toukH {0; 0) 1 ma parsom
PACCTOAHHHE OT Hee; MHEIMH CAOBAMMI, CHMMETPHUHLIMHA OTHOCH-
TENEHO HAYANA KOODARHAT ABNsoTca ToukM (a; b) m (—a; —b)).

TlocTpoum rpadue Ppyawoem y = x°.

Cocrasam TabIMIOy ANA NONOMHTENBHEX SHAYEHHH apryMeH-
T8, OKPYTAAA (TAM, TAie 9T0 HeOOXOAMMO) BHATECHHA QYHKUNAH O
COTRIX:

x 0.5 1 1,06
¥ 0,18 1 3,38

OrMeTHM HA KOOPRRHATHOHN macckooTH touky (0; 0), rourm,
KOOPAMHATH KOTOPEIX YKASSHE B TaGrmmne, n TOYKH ¢ abcipcca-
MH H ODAWMHATAMHA, NpPOTABONOJOMHBIMHN TeM, KOTOpLIe ZaIHCca-
HH B TAOmUne (puc. 60).

BameTHM, YTO TOYKM, PACHONOMEHHBIe BOMAsy HaAYAIA KOOD-
IHHEAT, eIlle NIOTHee NPHGNUMEHEI K OCH X, 9eM TOYKH rpadmxa
dyEKnIA ¥ = x2. 910 BEAHO U3 TAOGIENEL:

x 0,1 0,2 0,3 0,4
v 0,001 | 0,008 | 0,027 0,064

Yepes oTMEYEeHHLIe TOYKH IPOBeAeM IUIABEYK JAHAWD. 1lo-
ayunM rpadur dyaxmun y = x° (puc. 61). fcHo, 9T0 mOCTpPOEH-
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Puc. 60 Puc. 61

Hasg KpuWBasg HEOrPaHHYEHHO IIPOJOJIKaeTcA BBepx (cmpaBa OT
ocu y) u BHH3 (CjleBa OT OCH V).

I'padur ¢yHRnmM y = x° Ha3EIBAIOT KYybuueckoil napabonoil.

@yurnua y = x° (u Boobmie QyHKIMSA ¥ = X", TOe N — HeyeT-
HOe YHcio, GoJbiiee 1) obijiajaeT TaKUMMK 2Ke CBOMCTBaMU, Kak H
QyHRIuA y = x°.

Ananoruuno BeIrIsAguT u rpaduk GysHKRIuH y = x° (puc. 62).
IIpu 0 < x < 1 oH pacmoso:KeH HuKe rpaduxa QPyHKumu y = x°,
a npu x > 1 — BeIlIe Hero.

1116. Iloapaysick rpaduKoM QYHKIUH Yy = X3, U300pakeH-

HBIM Ha pucyHke 61, wmaiinure:

a) 3HaUYeHMe Y, COOTBETCTBYIOIlee 3HAUEHUIO X, PABHO-
my: 0,8; -0,8; 1,3; —-1,3; 1,6; —1,6; 1,9;

6) sHaueHVe X, KOTOPOMY COOTBETCTByeT y = 3,5; —3,5;
0’9; _019;

B) MHOJK€CTBO 3HAYEHMIT X, NPH KOTOPHIX B3HAYEHUEe
¢$pyHKnun Menbine 1; Goawuie —3; Oonbire 1, HO Menbine 3.
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3

1117. foraxwre, wro rpaduxy
dyERIIUN ¥ = x® NPUBAIIEIKUT TOUKA:
K(—6; —216);
[ L{1,1; 1,331);
YT X M(208; 8 365 427).

1118, ITocTpofite rpabnx GyEK-
mm V = a®, rae g — pebpo KyGa (B can-
TEMeTpax), a V — obrem xyba (B Ky-
OuzeckHx camtEMerpax). Yem groT rpa-
bux oTamuaeTca oT rpadexa GyHKIOHN
.‘ s y=x

L O R N . W Y

1119. Kak mnaMeHuTCa  oObeM
Ky0a, ecaH €ro pebpo:
a) yrenuulrrs B 2 pass; B 5 pas;
810 pas; B n pas, tae n > 1;
0) ymensmaTs B 1,5 pasa; B
3 pasa; & 12 pas; B m pas, rge m > 1?7

1120. Kax Hago uaMenuTs pebpo
Ky0a, TT00H ero obneM:
8) yMEHBINWACH B 8§ pa3s;
B 512 pas;
6) yrermyunca 8 1000 pas;
B 216 pas?

1121. Cpapaure 3HAYEHWA cTeneHeli, He BHIDOJHAS BEIYHC-
Jennii;

Ll udd bl N

L=

i

a) (0,2)° m (0,3)% r) (-1,2)° m (-1,4)%
6) (1,3)° m (-1,3)% 1) (-0,01)* n (0,01)%
B) (=0,2)° m (-0,4)%; e) (-1,1)° = (-1,01)%,

1122, Hcnonesya rpadmx dysxnmu y = x°, pemmmre ypapHe-
HHE:

a) x® = 8; 6) x* = —8B; B) x* = B; r) x* = -5,
1123. Ilpuusjnexur ae rpaduKy GyeKmoaM ¥ = x* Toura:

. . 1, 910},
a) A (5; 125); ) 0[13, 227),

6) B(~5 ~37)s r) D(-13; -2198)?
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1124. Ucnmonbaya rpaduueckue INIpeAcTaBJIEHUs, CPaBHUTE
3HAYeHUsl CTeneHel:

a) 0,3°u 0,5% B) (-0,2)° u (-0,3)%
6) 1,8°m 1,75 r) (-4,6)° u (—4,5)°.

1125. Ucnonssyda rpaduk ¢pysHkmun y = x° (cMm. puc. 62), pe-
[I¥Te ypaBHeHUe:

a) x°® = 2; 6) x° = —-2; B) x° = x; r) x® = —x.
1126. CxonbKko KOpHel MMeeT ypaBHeHHe:

a) x®=x + 4; 6) x° = —x — 3?

1127. UsBecTHO, uTO TouKa A (a; b) nmpunajyiexuT rpapuxy
dyuxknum y = x7. IIpuHALIEKUT JU 3TOMY rpaduKy TOUKa:
a) B(—a; b);  ©) C(-a; —b);  B) D(a; —-b)?

YA g 9
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18 | /2

1.6} -

1
0,8
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o8 ft
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1128, Ha pucyuke 63 mocTpoensl rpadukn QyEKnHi y = x,
p = x%, y = x%, OONACTE OUPEEENeHUs KOTOPHIX €CTH MHOXECTRO
{x| x> 0}. Ilompaysacey rpadMKOM, CPABHHTE:

ayama,ecin0<a<l; r) a u a?, ecar g > 1
aunat,ecm <g<1; nanadecmma>l;
Byaluat,ecu 0 < a < 1; e)a’u a®, eciu a > 1.

1129, Bampomre uwmena 0,208; 00,2082 0,208%; 1,458;
1,453% 1,453° B nopsanke BOBPACTAHNA.

HHH- 9

VNpaxHEeHUs ANA NOBTOPeHus

1130. ITpunagnexur Ax rpadury GyEKIHMH ¥ = X% TOUKA:
3 9. . 1, 49}, 1, 41
a) A(-8,2; 10,24); ﬁ)B[ L 64], B) 0[12, 21]?
1131. Halinure KOOPAMHATH TOYEK IepecedeHHA rpadMKoB

bympuli y = 2 my = 7x- 12,

1132. Hs ropoza A B ropoa B aBTOMOBIIB €XAJ CO CKOPOCTLIO
80 xm/g, a o6paTHO — €0 cKOpocTER 90 KM/y. B pesymeTaTe Ha
uyTh n2 B B A oH 3aTpaTii Ha 1 U MeHEINE, YeM HA OyTh B3 A B B,
Hadipmre paccrogame mMesray ropogaMm A n B.

1133. loxauTe TOMNRIECTBO:
(a+ b)Y - (a— b)Y = 8ab (az+ ).

: } } 1 1 I .>Kourpommanonpocuuaamnm

1, Kaxays $yEHROUA Hashisaercd cTeneHHON $yHKUMe# ¢ Ha-
TYPANBHEIM IOKA3aTeIeM?

2. ITpmBennTe npuMepl cTeneHAOH GYHKIHHE C YeTHRIM IIO-
KasaTeseM § ¢ HeyeTHHIM mokasatenmeMm n > 1.

8. Chopmynmpyiire cBoitcTBa QyHEIMR I = x* U CBOUCTEa c€
rpadmra.

4. Chopmynumpyiite cBoiteTBa QyHERIUM I = x® H cBOCTEa e¢
rpadHKa.
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cle bl .\
vy b /nono.rmrenu-uewpaxmeum
K rnase 7
K naparpady 14
1134, ®yurnus sapana Tebaumeii:
a) x 1 2 3 4 5 6
v 2 4 G 8 10 12
6) x 1 2
12 10
B) x 1 2 3 4 '3 6
1 1 1 1 1
¥ 2 22 33 44 5; 6"6

BazaifTe KAMAYIO U3 3THX QyHKOHE dopmynoii.

1135. Iyers X = {10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20} —
MHOMKECTBO 3HsYeHM aprymMenTa x, a ¥ = {1; 1,1; 1,2; 1,8; 1,4;
1,5: 1,6; 1,7; 1,8; 1,9; 2} — mmoxecTBo sHauycHEHA QYHKIEHA V.
Bapaiire dopmynoid QyHKIHIO ¥ OT X, BHAHA, 4TO:

a) sgajueHuic X = 10 cooreeTcTBYeT ¥ = 1;
6) srayermio ¥ = 10 coorsercTByeT ¥ = 2.

. 1136, dyuxmua sagsHa dopMyaci ¥y = (x— D{x— 2){(x— 3).
HatiguTe:
-a) BHAYeHNe GyHKOUE, €CcJH 3HaYeHUEe apryMeHTa
pasuo —1; 0; 5;
6) 3HAYEeHNe AapPryMeHTa, €CJH 3HaJYeHue QPYHKIHU
pesno 0.

11387, Oyurimma sagaas gopmynoli y = x%— 8x + 7. Haiinure;
a)sHadYeEne GYHEOHEHA, ec)y 3HAYeHHe APTyMEeHTa
pasEO 0; 1; -2;
0) sHaveHHe E8PIYMEHTA, €CIE 3HaYeHNe QYHRIHH
pasuo T; 0.
1138. Nana gynrxonsa f(x) = 3 - xf . Hattxure f(-2), f(0),
F(1). CymecTeyeT nu 3EA9EHHE APTYMEHTA, DIPH KOTOPOM BHANEe-
EHe QyHKDER pasHO 37
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1139, Haiianre obnacTh onpeaeneHua QPyEKIAA:

x

VY= wenern® DV T
9 10

Oy= a9 RNY= -1}
x* -4 18

1140. KaxxaoMy OpaMOYIOALEHKY COOTBETCTEYET eHHCTBEH-
HOE TOJOEMTENBHOE YHCJO, BEIPAMKANINEe ILIOHIAZEL 5TOT0 Opsa-
MOYTOJBHEKA (B KBAAPATHHX CAHTHMETPAX). 970 COOTBETCTBHE
apnaerca Gyuknueii. IlpuBeauTe HmpuMep, NOATBEDKAAIONITI,
410 O0pATHOE YTEEDIKJACHEES ¢KANKIOMY NONOXKHTEILHOMY YMHCIY
COOTBETCTBYET €HHCTBeHEBI OpPAMOYIONLHEK, DHOIAAL KOTODO-
0o {B KBAAPATHHX CAHTHMETP&X) PABHA 9TOMY YECIY* HEBEDPHO.

1141. Kasxpgomy uweny m us MHoskecTsa {10, 11, 12, 13 14,
15, 16, 17, 18, 19, 20} nceraBuam B COOTBETCTBHE OCTATOK I' OT

BeJIeENd 3ToTO uyMciaa Ha 7. Bamalite dyusmmw r or m tabmuneii.
1142, ITocTpolite rpadmr PyEKOHA:
2-x,ecm ~1%x <2,
y={x—2,emm2<x<4.

1143, Napa dyERDUA
_ |2 ecamx <0,
Y {—x’, ecim x > 0.
Hafigure smauenme QYHKIHM, COOTBETCTBYIOINES BHEYEHEIO
APryMeETd, PABHOMY:
a)-3; 6)-1; B)O; 1l n)2; ) 3.

1144, IocTpoiiTe rpadrxk GyHKGEHA:

a)y=;—f_—2.rne—1<x€2;

Oy=552, me-1<x< 4

Bp=x -1, e 2<x%2;
NDy=x*=-8x, e —1<x%4.
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H &. '
a__.‘,

i
i

Puc. 64

1145. Kpusas AB (puc. 64) — rpadur nepBoil (PyHKINH,
kpuBasg CD -—— rpa@uk BTOpPO# (QYHKIUU. YKaKUTE MHOMKECTBO
3HAUEHUI aprymMeHTa, IpM KOTOPHIX:

a) 3HAUEeHUs IIepBOIl M BTOPOM (QYHKIMII PaBHBI;

0) sHaueHUs HepBOM (PYHKHuM OGOJbIIe, YeM 3HAUYEHUS
BTOPOIl GYyHKIUU;

B) 3HAUGHUA IIepBOM (PYHKIIMM MEHbINE, UeM 3HAYECHUS
BTOPOHl QYHKIIUH.

1146. Ha pucyake 65 wusobpakeHbl rpaduKH H3MEHEHUS
TeMIepaTypsl Boaayxa B Hosropoge (xpuBas KL) u B Apxan-
renscke (kpusasi MN) B TeueHHe cyToK. OTBeThTE Ha BOIIPOCHI.

1) B kakue mpoMexXyTKY BpeMeHH TeMIlepaTypa BO3-
nyxa B Hosropoze m B ApxaHreibCcKe:
a) 6wina Hmaxe 0°C; 6) O6pna paBHa 0°C; B) Oblia
Brilie 0°C; r) HOBRILIANACE; ) MOHUIKAJIACH?

T, °CA

- ,+A§_,_T PO S

TN T VN
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2) B Karoe BpeMA CYTOK TeMIEPATYPA BOSAYXA:

a) Opia ogMHAKOBA B obomx roponax; 0) Geuna B Hop-
ropoge BhIOle, YeM B ApXaHreabcke; B) Ozina B Hoeropoze mmxe,
yem B ApxaBEreiabcre?

3) Ha cHOJIBRKO rpagycoB Bhime (MM HMxe) ObLaa Tem-
nepaTypa sosayxa B Hopropoje, ueM B ApXAHTEILCKE:

ayp6u; 6)sl2u; s8)B 18 u?

K maparpady 15

1147, Joxsamure, uwro bGyEROua, sagadHas Gopmynoi
= (x - 8)* = (x + 8)%, gpaserca mpaMol NPOIOPIHOHAILHOCTHE),

1148. IlocTtpoure Tpaduyx GYHRIHE:
8) y = 2x(x - 6) ~ 7x(Bx — 38)

6) y = 2*(x — 1,5) - (x ~ 0,50 — .
1149, I'padux npsiMoli NPONOPHUOHANLHOCTH — DpAMAas,

napannenpHas rpabnky amHeRHOE QYHKIAM, OPOXoASIIEMY de-
Pes3 TOYKH A[%; 25} u B [i, 0]. BapaiiTe oTY NpAMYIC NpOIOp-

IIHOHAJBHOCTE GOPMYIIOH.

1150. B nucrepse copepxurea 30 v Gemamua. Hacoc smra-
YMBAET B3 Hee 38 Kasxayio muayTy 0,25 T.
ObosaausTe 6yKEBOl m Maccy (B TOHHAX) OCTABIZErocHa B IjHC-
TepHe GeHsHHA moche ! MEH paGoTnl Hacocs.
3agatire dopMmynoli dyarmmo m or ¢ B DocrpoiiTe ee rpa-
¢nk, subpas caexyiommeii Macmtab: no ocu ¢ — 1 ¢cM coOTBeT-
cTeyerT 20 MEH, Ho ock m — 1 ¢M cooreeTcTRYET 6 T.
OTBETBTE HA BONPOCEL:
a) CKOJILKO OEH3HHS OCTAHETCHA B IJHCTEPBEE vYepes
20 mun; vepez 1 u; uepez 1 v 40 mum;
0) dJepes CKOJBKO MHHYT HOCJEe HAYANA BHIKAYHBAHHS
B HucTepue ocraHercss 20 ; 10 T GenswmHA;
B) Yepes KEKOe BPEMS Iocje Hayaia paboTel Hacoca
Bech OEHBWH GYNET BHKAYAHR M3 INACTePHBI?
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1151. Ha pucynke 66 mnzobpamer [g A
rpaduK [OBMIMKEHUs AaBTOMOOMJIS U3 '
nyHEKTa A B nyHKT B. 3agnaiite QyHK-
M0 s oT t TpeMa QopMyJIaMu.

3001 | -
2401 ;-

Ilpu xKakux sHaveHuMsX 1§ 3Ta L’:180- i
OYHKIUA SBAfETCA OPSAMON HMPOMOp- 1204+
9 -
IHOHANBHOCTHIO? g0t
1152. HssecTHO, YTOo  TOUKa -+ A
B(m; 1,5) npumajgiexut rpadpuky L
. NN
dbyexknuu y = —4,5x. Halinnre 3Ha-
yeHme m. Puc. -66

1153. TIlocrpoiite rpaduK QyHKITIN:

-0,5x, ecit x < 0, 2x, ecmun x < 0,
a) y =

6)y={

0,5x, ecam x = 0; ~2x, ec;u x 2 0.

1154. Joxkaxkunrte, uto GyHKIuA, 3afgaHHas (GopMyJIoil
y = (x— 3)*— x(x— 8), sBNsAeTCA JUHEHHOIL.

1155. SIsnsercsa jm jmueilHON QyHKIMs, 3afaHHAA (POPMYJIIO:
Tx —12

AY="710 r) y = (x +5)* — (x — 5)3
6)y=30—xx;g; ny=(x—1¥+ 3(x - 38);

B)y = x% — x(x + 1); e)y = (x + 2)° — x(x + 3)*2?

1156. 3azaiitTe nuHelHy0 (PYHKIHIO POPMYJIOH, eCIN H3-
BECTHO, YTO OPU X = 5 y =46, anpu x = 0 y = 6.

1157. Muoxectso X = {x|1 < x < 5} aBasgerca o06sacTbIO
onpeneNieENs HEKOTOPOoH NHMHeHHON (QYHKIHU, a MHOMKECTBO
Y = {y|2 < y < 6} — MHO¥KeCTBOM 3HA4YEHUIl, IPHHVMAEMBIX
¢pyaEnueii. IlogbepuTe nBe pasanuebkie (QOPMYJBI, KOTOPBIMU
MOJKHO 38/1aTh 3TH (OYHKIUH.

1158. IToctpoiiTe rpadpuk GbyHKINHN, 3aaHHOH GopMynoii:

a) y= (x - 0,5)2 - (x + 0’5)2;
6) y = (x + 0,5 — x¥(x + 1,5).

1159. ©OyukInus m OT n 3ajaHa ONHCAHHEM: KaXXJOMy HATy-
PaAIbHOMY YMCIY I COOTBETCTBYET YMCIIO m, KOTOpOe IIPHU jeJe-
HUM Ha 2 AaeT B 4aCTHOM N1 U B ocTaTKe 1. Sajaiite 3Ty (OYHKIUIO
dopmynoit. Uto npegcrapisier coboit rpadur aToil GyHKRIUM?

9 Anre6pa, 7 xn.
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1160. IlocTpoiiTe rpaduK dyHEIHA:

X, e 0% x < 3,

a)y-{—x+6,ecnn3<x<6;

-2, o X < -2,
6) ¥y =1ix, ecnm—2< x K2,
2, ecrmx > 2.

1161. Neus byHRIEA
_ ~-x -2, ecrmx <0,
4 x~-2 ecrmx>0,

BanonauTe TAGHHILY
x -3 -2 -1 L4 1 2 3

¥

H DocTpoiite rpadur PyHKOUH.

1162, Nara auneitnag dyuxnus y = kx — 3. Ilpm kKakom sHa-

yeEun KoaddunwenTs k rpadmpr stolt dyHRIHM:

a) napannenen rpaduKy MpaAMOl OPOIOPIHOHATEHOCTH
y = —4x;

0) Be mepecexaeT rpadme auHeliool yEROINK ¥ =
=-0,lx + 4;

B) He¢ mepeceKaeT och adcimcc;

r} npoxoAuT uepes Touky M(-1; 1);

I) mepeceKaeT ochk afcmHce B Toure ¢ abemmecoin —1;

€) NPOXOZHT Yepes TOYKY NepecedeHHs Ipadukos
oyvErmuit y = 2 —xmy=x + 1;

) mepecexkaeT och &6COHCC B TOUKE ¢ MONOMKHTENBHOR
abcnuccoi;

8) IMpOXORMUT Yepes TOUKY, afcnmcea M ODEAHATA KOTO-
poit papHEI?

1168. I'padur nupeilinoilt dyHKDEM DPOXOANT dYepes TOYKH
C(0; 2} m D(6; 0). Banakre GopMynoil TPAMYIO TIPOIOPITHOEATL-
HOCTE, €©CHH H3BECTHO, 970 e¢ rpadbmur napannenes rpadbary
AaaoH nuEelimoil QyHRIMM.
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1164. F'paduru amneiinblx $yHKORHR
y=-2x+1, y =0,6x+4, y=~-2x+9, y = 0,5x—- 1
nepecerarres B Toaxkax A, B, C u D, ITocTpolite JeTHPeXyrojin-
gux ABCD,
1165. B pesynsTaTe NEPECeYeHHA NOPAMEK, ABJAAOMIEXCA

1
rpadpuraMu auHeHBRx bdyHROHE ¥ = 3x= L y=-8x-1mn
¥y= -ix-f- 4,25, obpasopanca Tpeyroasauk. IloctpoiiTe ero.

1166. Boacaute, sexar am roukm A(—4; 8), B(4; 4) n
C(12; 2) ma ogwolt npsmoii.

1167. Hajiyprre yront Barknona npsawmolt (rpadurs nmmeiimoft
QYHKIHU) K OCH X, €ClH YIaoBOH KosdduumeHT 3T0oid mpsmoit
paEBeR:

ayi; 6)-1.

1168, Hoxammre, 910 TPeYroNbEMK, OTPAHHYIEHHBIN IAMLIME
y=-x+1, y=x+ 11 ocel0 X, — NPAMOYTOJILHE.

1169. Kaxyw urypy obpasyeT MHOMKECTBO TOYEK, OTDaHH-
YeHHOEe MPAMBIMH Y = X + 4, y=x -4, y=—x+ 4, y=—x — 4?

K naparpady 16

1170. Touxa A(ae; 2,25) mpuHagmekuT rpadmry QyHRHER
v = x% Haiigure abcomecy Toukm 4.

1171. Touxa B(9; b) nmpmusanesxsmT rpadhury QyHKIHHE [ = X2,
Haiipure oppuuaTy TouxH B.

1172. Touxa C(e; b) npunaane:xuT rpaduKy GyErmEM y = x2
u rpabnky QyExnun y = x*®. Haiigure xoopgmnate Touxu C.
CKOMLKO TAKHX TOYEK?

1178. MocTpoiire rpaduk GYHKIMNA ¥ = —x? U ONWIIHTE €ro
CBOHCTEA.

1174. Ioctpoiite rpaduk GyHKIEM y = —X® B ONUIONTE €ro
ceoiicTBa.

1175. Ilpaaagnescnt 11U rpadury GYEKOAA y = x* TOURA:
a) A(3; 81);
6) B(-1,1; 1,4641);
B) C(28; 614 657)?



260 naea 7. Pymany,

1176. punagnexnr Ju rpabuky GyRKINH ¥ = x° Touka:
a) K(-5; 3125);
6) L(49; 720 576 032);
8) M(7; 16 807)?

1177. TlocTpoiite rpadur GbyHREML:

-1, ecmm x < -1,
r) y=4x*,ecmm-1€x<1,
L, ecmx > 1.

1178. Hcoonksya rpadur dyEKoEE i = X2 (cM. puc. 58) u
NEECHKY, PeIIATe YpPaBHCHHE:
a) ¥ =x+6; BY x% = —2x+ 3;
) x!=x+2; r) & = ~-8,bx + 2.

1179. Mcnomssys rpadux dyrxkmm y = x® (cm. puc. 61) &
nuHeilyy, peuInyTe ypaRReHHe:
a) 28 = x; B) x° = 8;
6) x* = 0,5x+0,5; r) x* = 2,25x,

1180. Henonsayst rpaduen GyEkmmi y = x* u y = x°, mgait-
AuTe {(MpUOINMKCHHO) KOPHEH YpPaBHEHHA:
a) x* = 2; B) a® = 2;
1 _1
0) x% = 35 r x*= 3"
1181. Bocnonesopapmuce rpadbukaMp GyEROEA y = x° H
Yy = 2%, YRANKHUTe MHOMECTBO SHAMEHU X, ANA KOTOPHIX BBIMOJ-
HACTCH HEPABEHCTBO:
a)x2<2; ©)xF<?2
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1182. Hcnonpsys rpadukm dyExumit y = x* u y = x%, goxa-
JHHTE, YTO:
a) x* < %, ecm x < 1;
6) 2® > 2% ecom x > L.

1183. PacnonoxnTe B NODANKE BOSPACTARMA umcHa 4, a2, ab,
at, a5, ecyIm MABeCTHO, YTO:
a0<a<1; B)-1l<a<0;
0a>1; rya < -1
1184. Cronpio KOpHEeH MMeeT YPaBHERHE:
a)xt=8; 6G)xt=-2; B)x*=-2; r)x*=237
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JIMHENHBIX
rnABA YPABHEHUIA

NVHEAHLIE YPABHEHUS
§17. /.\ C OBYMSA NMEPEMEHHLIMW
42. \/ YpaBHeHUn ¢ ABYMA NOpPeMeHHbLIMK

e

PaccMoTpEM paBeHCTBO
xi+2y = 6. 1)

OHo cogepeuT ABe IepeMeHHEe X H . TaKkme papeHCTBA HAa-
SHIBAKOT YPASHEHUAMU C O6YMA NEPEeMEHHbIMU.

Ecnn g ypasaerue x*+ 2y = 6 BMeCTO X NONCTABHTE UMCAO 2,
& BMeCTO ¥ — uHcao 1, To moayuurcss BepHOE PABEHCTEO

224+2.1 =6,

IMapy yncen 2 n 1 HAsEIBAWT petiernuem ypasHernus (1).

Onpefenedne Peulennmenm YparHeHHH ¢ JBYMA mepe-
MEHHBIMH HASHIBASTCH Hapa 3HAMOHHN mepeMeHHEIX, o0pamaio-
HIAA 3TO YPABHEHM¢ B BEPHOE PABGHCTEO.

ITepa ayucen 1 7 2, rae 1 — BHAUCHMe X, 84 2 — sHAYECHHE J,
He #ABAAETCH pemeHHeMm ypaBuepmd (1), TAK KOK DABEHCTBO
124+ 2 - 2= 6 BeBepHO.

{lapy sHadennii ABYX HOEpeMEHHBIX OOLITHO BANMCHIBAIOT C
NOMOLIBI0 KPYTNEIX CKOOoK. PaccMoTpeRunle naphl umcen 1 u 2,
2 m 1 noxBO sammEcaTe Tak: (1; 2), (2; 1). IIpu Taxol sanmucn;
HAA0 YCHOBHMTHECHA, KaKOe M3 SHAYEHWH ABYX NepeMEEHHX IH-
meTCcH He IEPEOM MEecTe M KAXOe — Ha BTOpoM. A mepeMeHHEEIX
x u y oORIMHO HA MEPBOM MeCTe IVIIYT SHAYCHHE HEpeMeHHOHN X.

Haiigem eme meckoasko pemenuii ypaparerns (1). Jna sro-
ro ODOACTABAM B 9T0 YPABHEHHE BMeCTO NepeMeHHON x Kaioe-um-
Oyap ee 3HAYeHHe, Hanpumep gncno 4. Ilonyumm ypapBEHHe C
opuoit mepemennoii 42+ 2y = 6. Pemme »T0 ypaBHeHHE, HalifeMm
y =0

Tlapa uncen (4; —5) ABAAeTcA ele OJHAM pellleHHEM YpaBHE-
muda (1), Tak Kax papeHcTBe 42+ 2 « (—5) = 6 BepuoO.
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IIpu EaxOMEeHHR APYTHX pemeHHn#t ypasuaemms (1) nprger-
¢4 CHOBA TIOJCTABJATL BMECTC HDEPEMEHHOH X Kaxoe-HAOYAL ee
SHAYCHME M pelllaTh ypaBHeHMe ¢ ofHo# nmepemennoit, Dty pabo-
TY MOH(HO HECKOABKO YIIPOCTHTD, €CN¥ CHAYAJNE PEIINTH VpABHe-
mre (1) orrocarensro nepeMeHHON ¥, T. €. BHPASHTL IepPEeMeH-
HYIO § uepes IIepeMeHHyI0 X. Hna sToro nmepeHeceM caaraeMoe x2
M3 JIEBOH YACTH B NMPABYIO, HAMEHMB €r0 SHAK, A 3ATeM pasfenumM
Ha 2 obe yacTn ypapHeHENd. BygeM uMeTb:

x2 + 2y =6,
2y = 6- x2,
1
y=38~ -2-x’. 2)

Ypaeaenuda (1) u (2) unveloT OKHO H TO JKEe MHOIKECTBO peIue-
Buii.

VpapEEHES ¢ ABYMA NePeMeHHLIMH, MMENIIHE OJHO B TO Me
MHOMKECTBO PellleHHil, HASEIBAIOTCA PA6HOCUNLHLIMU.

IIpn monyuyenur ypaseeEuA (2) @s ypapEeHEnsa (1) Owumw me-
TIOJIB30OBAHEI ¢E0HcMEa YpasHenun ¢ deyma nepemennvimi, OHu
GopMYNHEDYIOTCA TAK e, KAK H cBolicTBa ypasBHeHHUs ¢ OfnHOH
nepemerHoi:

1) ecau e ypasnenuu nepenecmu crRazaemoe uz 00HOU vacmu
6 Opyzyio, USMCHUB €20 3HAK, MO NOAYLUMCEs YpasHeHe, pasHo-
cunvroe JAHHOMY;

2) ecau ofe yacmu YpasHeHUs YMHONUMb UXU pasfenumdb HaO
00HO U MO e OMAUYHOE OM HYAA YUCARO, MO NOAYLUMCS Ypae-
HeHue, PasHOCUALHOE TaORHHOMY:

3) ecau 8 raxoil-aubo acmu URY 8 obeux NOCMAX YPASHEHUSR
éutnoanumy momdecmeennoe npeofpascéanue, He MeHAWOUee
obaacmu onpedeneHus YpasHeHUA, MO NOAYLUMCA YpaeHeHue,
pasHOCURbHOE DaHHOMY.

Teneps, wTo0bl HaliTH Kekoe-HAOYAL peIIcHHAEe YDABHCHMSH
(1), poCTATOYHO NOACTABATE B PABHOCHABLHOE eMy ypasmeHue (2)
BMeCTO X OfHO W3 ero sHadYeHHt B BaiTH COOTBETCTBYIOUIEEe eMy
aHaveEne y. Hampramep, ecom x = —2, oy = 1; ecniu x = 0, To
y=3;ecnnxw1.my=22— H T A

VpanHenHe ¢ ABYMSA NEpeMeHHBIMH OOWYHO HMmeeT Oecko-
HeYHOe MHOMKECTBO pelneHEid., ORHaK0 MOXKHO YKASATE VpABHeHHe
¢ IBYMS NEPEMEHHLIMI, HMeIOIlee OAHO PellleHHe HIY¥ He RMElo-
mee pemennii. Tax, ypasHenme x*+ y% = 0 pMeer JFWINE ORHO
pemenne (0; 0), a ypasHeHMe X%+ y® = ~1 He HMeeT pemeHmil.
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1185, Kaxue us map (0; 5), (5; 0), (18; 12), (5; 5), (-8; -4),
(3; 4), (4; ) apnarcs pelucHNAMYU YDABHEHUS!
a) X+ =25; G)x°—p® =257

1186, fApnaerca au napa uwmcen (—6; 1) pemenmem ypasHe-
HMA?
a)2x+8y=-9; 6)3y- 2x =107
1187, Ilapwl sHAYEHEH MEePeMEHHEIX U K U YKAsaHH B Tefmne:
-3 -2 -1 L] 1 2 3
5 1 -8 2 -3 0 4

Ralcne H3 HHX ABAAITCHA PENI€eEHAMHA YPABHEHHA:
ayut-v—-4=10; 6) 8u— bv = —-11?

1188. Hanmminure Kaxkoe-EMOVAL YpPABHEHHE ¢ NepeMEeEHBIMH
¥ W 2, peIIeHHEM KOTOPOI'0 SBAASTCA [ApDe THCeN:
a)y=-Buz=2 O)y=8,buz=4.

1189, Hailipare Zea KaRMX-HHOYAbL DEMICHHS YPAEHCHHR:
a2) x— 31 = 5; B) 2xt—y = 4.

1190. BrupasuTe NepeMEHHYIO I Uepe3d II€peMeHHYID X, HC-
HDONb3YS ypaBEHEeHWe:
a) 3+3y—-2x2=0; 6) Tx+5y=3.

1191, C pmomvome® ypeRheawa v— 2u = 10 snipagnTe:
a) v 4yepes u; 6) u uepes v.

1192, PeniuTe OTHOCHTERLHO HepeMeHHOH I ypaBHeHme;
a) dx— 5y = 0; 6) 4y~ x2 = 4; B) 222-y = 4.

1193, Bupasure U3 YpaBHEHHN:
a) m?— n = b nepeMeHHYIO 1 4Yeped HePeMEHHYIO M
g) 2x + 8y = 6 mepeMeHHYIO | depe3 NepeMeHHYIO X;
B) 2x — 3y = 6 IIepeMEHHYIO X UEpe? HCPEMEHHYI V}
r) 4h — 2¢{ = 1 nepemeRHyI0 { Yepes IepeMeHuyO h.

1194. HafigpTe TpH KAKMX-HAGYAL PENIeHUs YPABHEHHA:
a) 3x+ 4y = 12; B} 2x — By® = b;
g) 9x— 2y = —18; r) 822 — 2y = -1.

1195. BripasueE ODepeMeHEYK X Uepe? IepeMeHHYKO }, Haii-
OHTe [BA KAKHR-HUOYAER pellleHus YpPABHCHREA:
a) Ty— x = —2; 6) 4x— 3y = 15.
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1196. Cpepn pemrenntt ypasnenun y— 3x = 6 gaiiaure Taxoe
peIeHre, B KOTOPOM 3HAYCHMH TePeMeHHEIX:
8) paBHB; ©) NPOTHEBOIONOXKHEI; B) oTAPGaloTca HA 1.

1097, Ilpu xarom sHaueHMM a mapa (@ + 1; 2a — 1) sBaserca
pellleHNeM YpaBHeHHA:
A)2x+y="5 6 x—2y=1; B)a®-y* =37

AR >
NN OYI'Ipa)KHBHHﬂm'IﬂnOBTODH-IHﬂ
1098. Pagnoxure Hs MHOMUTENH:

a) B+x-x-1; 6) 16— da+a*— at.

1099. Hoxamure TOMAECTEO
(x+yPx—y)f = 27~ PPy - ¥y
1200. IlpepcTaBssTe B BHAEe MHOTOWNEHA!
ay(ptk—DH{p+h+4) By (x— y— B)(x+y+6)
6)(a— b+ 5)(a+b+5); Nm-nt+2)(m+n-— 2).

43. \’/ JNuneiiHoe ypaBHeHMe ¢ OByMA
NePOMEHHLIMM M OI'o rpadmx
Kaxpoe pelneHne ypaBHEHUA ¢ HBYMSA ITepeMeHHEIMI MOXHO
m306pasHTE ToOuKol B KRoopauHATHOI InockocTH. MHOMECTBO Ta-
KHX TOUEK HASHBAIOT 2POUKOM YPOUGNeHUA ¢ J8yMA nepeMen-
HBEMU.

OnpepgenerHue. 'padhukoM ypaBHEHNH ¢ JABYMS nepe-
MEHHBIMH HAZHBACTCH MHONRECTBO TOUCK KOODAHHATHOM HAO-
CROCTH, KOODEHHATHI KOTOPHX ABASIOTCH PEHIEHHAMH 3TOTO
YDPABHEeHHSA.

Hz moneITKY 3aMeHWTH JBHHM HX YDABHEeHHMAMH H HA00OpOT
B XVII B. sapoannachk AHANHTHYECHKAS TEOMETPHA. ¥ €€ HCTOKOB
CcTOANHN ABs PpaHnyacknx MaTemaTuxa: I1. Pepma u P, Jlexapr,

Ha pucyrke 67 usofpaxens! rpaduxu ypassennit x® + 3% = 9
ny- x2 = ~4, [lepprit 13 HUX DOKASHIBAET, YFO COOTBETCTEHE,
3afgaBaeMOe ypasHeHmeM x4+ y? = 9, He sBafAerca QYHKIHEH,
TaK KaK, HADIPHMED, SHAYERHIO X, DABHOMY HYJNIO, COOTEBETCIBY-
eT He OfIHO, & JIBA sHeuenmA y — uuchaa 3 H —3. Bropolt spaserca
rpadrxoM GYEHKINHM, TAK KAK KAXKAOMY BHAYCHHAIO X COOTBET-
CTBYET ONHO 3HAYEHNE Y.
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Kasxnoe u3 ypasHennit 4x + 3y = 8, bx — 6y =0, 2x + y =
= —2 mmeetr Buj ax + by = c. Ilnsa nepBoro ypaBHeHus a = 4,
b=38uc=28, gna sroporo a = 5, b = -6 u ¢ = 0, gusa TpPeTHErO
a=-2,b=1muc=-2. YpaBHeHIUA TAKOr0 BUJa Ha3bIBAIOT JUHell-
HbLLMU YPABHEeHUAMU ¢ 06YMA nepemeHHbLuU.

OnpeneneHue. JIuHeliHBIM ypaBHEHHEM ¢ IByMHA Iie-
PeMeHHBIMH Ha3bIBAETCHA YPaBHeHMe BHaa ax + by = ¢, rme x u
Y — TepeMeHHbIe, i, b M ¢ — HEeKOoTophIe YHCcHa.

Yucsio ¢ B TUHENHOM YpPaBHEHUU HA3BIBAIOT C80000HLIM YJie-
HOM.

PacemoTpum rpaduk JIMHeHHOTO ypaBHeHHs. BospMeM B Ka-
yecTBe ONpHMepa ypaBHeHUe —2x +y = 3. Pemmm sTo ypaBHeHue
OTHOCUTEJIBFHO Y.

Perne [lexapt (1596—1650), ¢ppanx-
dy3cknit punocod, matemarTmik, GUank
1 pU3MONOT,; 3aN0XUI OCHOBLI aHaNu-
TUYECKON reoMeTpumn, nan noHsTue
nepemMeHHoN BEJNINYUHBLI N DYHKLINN,
3BeN MHOrue anrebpawvydeckue o060-
>HaYEHVIsI.
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Ionyunm:
¥=2x+3.

®opuynoit y = 2x + B sanaerca mureilinas ¢yexnud. Ee rpa-
duroM spaserca upaMaxn (pmc. 68). Tax xax pasHOCHAEHEIE
ypaeHeEUsA ¢ = 2x + 83 u -2x + y = 3 MMEIOT OAHO M TO IKE MHO-
HKECTEO peHieHHH M, CIeNOBATENEHO, OAHH H TOT e rpadmk, 10
rpadbukoM ypaseenus . —2x + y = 3 fBAHeTCA OpAMad, Hzo0pa-
JKEeEHaA HA DHACYVHEe 68.

Boofme rpadEroM moHoro NHHeHOTO YpaBHEHHSA ¢ ABYMS
NepeMEEENMHE X H I, KOTOPO¢ MOXXHO DEMINTE OTHOCHTENBHO i,
ABnAeTcH npAMad. PelnmuTe JHACHAOE YDABHEHEE OTHOCHTENHHO ¥
MOMHO TOTHAA, Koraa KRoadpEONEeHT NpA i He DABEH HYMO. Eoaw
e rKosddpUIUEHT IPH y paBeH HYJIO, TO clefyeT PaccMOTPeTh
aBa cxygsas: 1) xoadpHIHEHT IpN X He paBeH HYMO, 2) Koshdn-
IREEeHT NPN X DARCH HYJIIO,

BossmemM, Hanpumep, ypasrenwe 3x 4+ 0y = 6, B woTopoM KO-
adduIeHT OPH §f PABEH HYNK, & KoohdmIHenT npn X He paBeH
nymo. Ero pemennsME ABISIOTCH BCe NAPE wucen {(X; ¥), B Ko-
TOpRX X = 2, a y — mwoboe uncyo. Crneposa-
TeNLHO, IpadMK STOro ypaeHeHHA Gyaer co- 4
CTOAT:E M3 BCeX TOYeK KOOPAHMHETHOHR
IJIOCKOCTH, MMelonmx afcnmecy 2. 9tr Tou-
xu obpasyior mpamyio (puc. 69), napannens- ot
HYIO OCH I B NPOXOAAIIy:o Jepes Touxy (2; 0). 5

PaccmoTpHM, EAKOHEI, YPABHEHHE BHIA Y
0x + 0y = ¢, B KOTOPOM KooddHAIBEeRTH NpHA
¥ | 0pHA x papHH Bymo. Ecam opu svom ¢ ¥0, []572 3
TO ypaBHeHHe He HMeeT HH OJHOFO pele-
HHA. BHAUNT, €r0 rpadME — OyCTOe MHO- Puc. 68
xecTpo. Ecom xe ¢ = O, 10 mofas Oapa -
CéJl CHYIKHUT ero pellleEHeM. B 3TOM CJyuae
rpadpHKOM YPEBHEHHSA HABAAETCH BCHA ILIO- YA
CKOCTD.

L

_')

_P | 1l ol ¢

T'pajduxom Aunelino20 yYpasHenua o
deyma nepemeHNMMU, 6 KOMOPOM XOMR
6ni odun u3 xosdpduyuenmos npu nepe-
MEHRHIX K€ DUS6ER RYNI0, REAKEMCR NPR- [ ‘
Mas. ]

| | = MY

-l

-

Ecnu ¢ nuneinom ypasuenuu xosddu-
Yyuenms npu REPEMERHLIX PASHb. HYRIO, Puc. 69
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@ ceobodnwil Tnen Ke pacen HYAIO, Mo e20 2padux — nycmoe
muoxcecemeo. Ecnu e rosdduyuenmul npu nepeMennwuix u
c60l00RVIE YNeH PGSHB RYAW, MO 2pAPUKOM RuUKElRozo
YPasHeRUR AGAREMCA NAGCKOCMb.

PaccMoTpHM HA OPMMEpAX NOCTPoeHNE IpadHKOB JuHeHuEIX
YPaBHeHHH, B KOTODHX XoTA Ol opnn ms xKoo(deumenTOB Hp®
nepeMeHHHX OTINYeH OT BYJd.

Mpumep 1. Hocrpoum rpadmk ypapHeHmsa 2x — 3y = 6.
910 ypaknenne JuHeliHOe, TaK KaK OHO Hmeer BHA ax + by = ¢,
rae a = 2, b = -3 m ¢ = 6. KosddunuenTs OIpH NepeMeHHBIX
ormavuEE or mEyad. [Hosromy ero rpadmyxomM ABMNSIeTCH IPAMALA.
Tax Kax OpAMAA ONpPeAENAETCH ABYMA €& TOUKAME, TC HOCTATOYHO
HaliTH KOODAMEATH ABYX KAaKHAX-NA00 TOYeK 97T0#H mpsmMoii:
ecir x = 0, 0o y = —2;
ecni x = 3, oy = 0.

OrMveTEM B KOOpPAUMHATEON miockocTn Tourd (0; —2) u (3; 0)

H OpokeftieM wepes HUX npamye (puc. 70). Ota npames sBiAeTcH
rpadpuroM vpapEeHuda 2x — 3y = 6.

IIprMep 2. Iloctrpoum rpadur ypasHeausa —1,5y = 3.

JdarHOe YpABHeHHe MOMKHC DPACCMATPHBATE K&K JHHeiiHoe
yvpasHenne O0x - 1,5y = 3 ¢ AByMA mepeMeMHEIMH, TAX KAK OHO
HMeeT BEA ax + by = ¢, roe a = 0, b = -1,5 u ¢ = 3. Koasdipn-
OHEeHT IIPH i OTAMYEH OT HYAs, 3HAYAT, IpadMEOM YDABHEHHA
Apnserca npaMas. OHA mapaianerbHAa ocH X (puac. T1), NOCKONERY
KaMmpoMy SHAYEHWI0 X COOTBETCTBYET BHAYEHHe y = —2. STa
npaMasi OpoXoiauT uepes Toury (0; —2).

7Y K7 Y X L
: P A
2 2 2 X
J G- | } .
1 1 1
i . 2‘%.’_ ] ]
A » [ >
""3 L] ___-._._c_ {_o.4. 3 ] Al -
s . - S -4 ] 4 -
- - 15yi="3 - —-F11T
Ll " 1 I—J-:-
Hll | i 1

Puc. 70 Puc. 71 Pwc. 72
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1
IIlpuemep 3. Ilocrpoum rpadnK ypaBHeHHS gx = 1.
970 YPAEHEEHE MOMKHO DACCMATDHMBATE KBK JINHEHAHOe ypas-
1
HeHHE X + Oy = 1 ¢ ppyMs IepeMeHHBIMH, TAK OHC HMeeT BHA

ax+by=c, rpe g = %,b=0nc= 1. I'padurom 5TOTO YpaBHe-

HUA ABISETCH UPAMAS, Npoxofaimasa depes Toary (3; 0). Ous na-
paxnesbHa ocH ¥ (pHC. 72), MOCKOMBKY SHAUEHMIO X = 3 COOTBET-
CTBYeT Jnoboe 3HaUEHHNe J.

1201. Kaxue w2 ypapHeHmEA ~—x+68y=-5, 22+y="T,

2y—~4x =9 n % = 12 apnmorea mumetimuMu YPABHEHUAMHA
¢ ABYM#A NEePeMeHHBIMH?

1202, MlpoxoauT NH uyepes HAYANO KOOPAZHHAT rpadHiK ypae-
HeHAA:
a) y = —0,8x; B)x* - 2xy+ 2= 0;
G)y-4=>5x-3; 1) (x + 8 = (y — 3)*?

1203. Kaxme us Touer A(—1; ~2), B(4; -2), C(0.,4; 0) u D(10; 1)
OPHRSAJEOIKAT I'papHKY YDRBHOHES:

a) 10x— Ty = 4; 6) 3 = 2x — 107
1204. Hpoxogur nm depes Touky M (0,1; —0,1) rpagur
yPABHEHLH:
a) 2x ~ 10y = —0,8; B) % + = 0,02;
6) —bx + 3y = —1: ) xt— 2 = 0?

1205. IIpu kaxom sHsgeEpH m Touka P(m; 1 — m) npuramre-
JKUT rpadBKy YpaBHEHUS:
a2+ y=T; B) x? — 7 = 14;
6) 2x — y = b; ) 22+ 2= 1?

12086. ITocTpoiTe rpadsk ypasHeRus:

ayy— 3x =4; r)4y—- 3x = 8;
1
6) 2y +x = -3; D ~Jy+gr=1
B) 3y +4x = 12; e) 0,5y~ 0,2x = 0,3.
1207. HauepTuTe rpadhnr ypasHeHUS:
a) 8x = 2y+1; T} Sy = -2,bx;
6) 8y = 2x + 6; ) 0,6x = —-38;

B) Bx = 2,6y e) 0,5y = 1,5.
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1208. IlocTpoitTe rpadHK ypaBHeHHS:
ayy—x =35 r) by — 2x = 10;
6) y+x = ~4; ) —0,2x = 1;
B) 1,6x+ 1,5y = 8; e) 0,3y = -1,5.

1209. HauepruTe rpaduK ypaBHeHH:
a)x+y+ 1=0; B) 0,8(x — y) = 5 — 2y;
6)x+ 3=2y; N2x -+ @Cx+ =12,

1210. Ha rpaduxe ypassenna 16x — 15y = 80 paara Touxa A.
Haiianre:
a) OPFAHATY TOYKH A, ecau ee abcimeca 10;
6} abecnmecy Touku A, ecam ee opEMHATA —4.

1211, Toura M npuRApieRUT rpadmKy YpaBHEHHSH
24x + 25y = 600.

Haiinnre:
a) abecmuecy Touxku M, ecam ee opaueaTs 24;
0) ocpgruaTy ToukH M, ecnu ee abemmeca 25,

1212, Haiiiure KOOPAMHATE! TOYEEK NEPECEYEHHA € OCAMH

xooppuraT rpaduKn YpaBHeHHA:
a) 12x — 15y = 180; 0) 30x+ 20y = 6.

1213, Hajiapre KOODAMHATE TOYKH IlepecedeHHs Irpadmeon
ypaBHennit 1,2x = 8 u 2y = -5,

- ¢
NN 0Wlpasmmem»m.n.murn:.isro;:veuml
1214. Hefigpre ABA KAKHX-IR60 pellleHUs VPABHEHHA:
a) 10y — bx = 20; 6) 4x2+ 3y = 8.

1215. YopocTATe BHpAXeHUE;
a) (2x — Ty + Bx + 4y) — Bx + ) (Bx — p);
6) Bla — 4b) (40 + a) + (a — 4D} (—4b + a) + (a + 40}
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44, \4 Pewenne MHeiHbix ypasHeuwii
€ ABYMS NEPEMEeHHbIMM B LEenbiX YHCNAX

Hapk: wucen [%; -%], (=5; -9), (15 1), (4; 6) aBAsmIOTCS pE-
MEHBEAMA JuHeliHoro ypassesns bx — 3y = 2 ¢ aByma nepemen-
HeiMp. Tpy nocieaHne NAPH OTIHYAIOTCH TE€M, YTQ 3HAYEHUA X
H ¥ B HUX — uncia nesxsle. TaKkme pemleEHS HB3HIBRIOT YeJ0RUC-
aexwHumy peuwenuami. Ecya rpefyercs waidrn Bce IelOUHCHICH-
HEle DelleHUA, TO NOBOPAT O DElUCHUU YPABHEHUSA 6 YEeAWX Yil-
Aax.

HMeBHO TAKMM pelIeHHAM YpaBHeHWH ORI IMOCBSAINEE TPYA
Anodanta Anexcagapniickoro (III B.) <ApndmeTHras.

1
VpaeeeHne 4x + 3y = 3 He MMeeT HENOTMCNEHHEIX pelre-

Huli, TAK KaK IPH HEeJHX 3HAYCHAAX X U J SHadeHHe Jepodt ua-
CTH €CTh LeJOe YHMCHO, TOIAA KaK sSHauYeHHe npapoif yactn —
yueao gpodHOe.

VpaBaerme Tx — y = —1 uMeeT CKOJEKO YTORHO LEeAOYHCIIEH-
HEIX pemeHniti. Ecau penrmiM 3T0O YPABHEHHE OTHOCHTENLHO §f, TO
NOJYyIAM PABHOCHIBLHOE €My YPABHEEHE

y=1+ T

Ilpr noacTamoBpKe BMecTO X JIOGOTO Qeaoro uMcyaa n B pe-
SYNBTATE BHMHCIeHWII MONYYHM COOTBETCTBYIOINee 3HAYECHUE I,
KOoTOpoe Tarke Gymer meaniM gmenom. Taxkmm o6pasoM MOKEO
HAliTH CHOJBKO YrOZHO UeJOUMCAEHHHKX pelreEHil ypABHeHHSA
Tx — y = —1. Bee menovHcHeHEHLIE PeIOeHUA STOTO YPABHEHHA
BHIpaRaTea QOpMyNaME ¥ = R B ¥ = 1 + Tn, rae n = 0; *1;
+2; ... .

Hailpen mo sTuM GopMynaM HECKOABKO NEJOYMCACHHLIN De-
mieHuii ypapgeHEMs Tx — y = ~1:

ecian=0,Tox=0uny=1;

eecmn=1,rox=1uy=28;

e n ==, ox=-1uy=-6;

e n=2,70ox=2mny=15;

ecmn=-2, 170 x=-2ny=-138.

Ypannerme4x+3y=%mee'rmax+by-c.nmpou

g 1 b B3auMHO npocThie dHcaa. JIoboe nmaelHoe ypaBHEeHUE ¢
PAQHOMANEHEIME YHCIAME &, U H ¢ MOXHO OPHBECTH K TAKOMY
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pEay. llo sToMy BEAY MOXKHO YSHATHL O BANMYAN B HeM DeJo9wmc-
NeHHEIX pemieHHil: ecsd cBOOOAHEIE 4YieH YpaERHeHRA ApODHOe
YHCAQ, TO YpaBHeHHe He HMeeT NeJ0YHCIeHBEX pelneHwii,

¥Ypaeeenue Tx — y = —1 nameer BUA ax + by = ¢, B KOTOpOoM @
wna b papro 1 sum —1, a ¢ — ancao nenoe, K TakoMy xe BHAY C
INOMOINGIY BBEAEHHNS BCIOMOTATENLHEIX IIePEMEeHHHKX MOXKHO
npusecTn modce JWMHEHHOe YPABHEHHE ¢ JEYMA LePDEeMCHHBIME,
B KOTOPOM RKO>(BUNMenTH IPH NepeMeHHEBIX (I HX MOAYIIH)
B3AHMHO NPOCTHIEC YHACHA, & CEOGOOHEIH "WIeH Oefoe IHACIOC.

Bosemenm ypesrerme 20x + 3y = 10. Ero wosddunuenThH
P HNEePeMeHHEIX BI3AUMHEC DPOCTEIE YHCHA M CBOGONELIA 4ieH
nenoe mcno. Koshdmuent upu x Goneme roahdumnenTa npu j.
IIpeacraeun eT0 B BRAE CYMME ABYX HATYPANBHEIX CHATAEMEIX
TAK, YTOOR DIEpBOe CIaraeMoe OpUI0 HANCONBINNMM WECHOM, KDPaT-
BEIM ugceay 8 (kosddunpenty npr y). Honyuum:

20x + 3y = 10,
(18 + 2)x + 8y = 10,

PackpoeMm CKOGKEH, CrpyINHpyeM IIEPBOE H TPeThE CIArae-
MEle H BRINeCEM 3a CKOOKM o0mmii MHOMEHTEND 8@

18x + 2x + 3y = 10,
3(6x + y) + 2x = 10.
OGospaarmM BripasxeHne 6x + y OykBoil k:
6x +y =k (1)
TloxyauM ypaBHeHHE ¢ IepeMeHHEIMH k 1 x;
3k + 2x = 10.

IIpopegem aEAKOrHYHBIE LIpPecOpPAROBAHHA ¢ DOAYICHHBIM
yPaeHeHmeM:
2+ 1)k + 2x = 10,

2k + k + 2x = 10,
2k + x)+ k=10,
OfosEauuM BHpa)keawe k + x GykBO#i n:
E+x=n. 2)
Ilonyyum ypaBHesime ¢ ARYyMSHA NEPEMEHHBIMM k H 1t
2n + k =10.
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B proM ypaBHeENH koshdmument npu k pasen 1. Pemmur
yDPABHEHNE OTHOCHTEeNBHO k, moxyumm:
k=10 - 2n.
Tlopcraeum & pasencrso (2) sMecTo k Bupamenne 10 ~ 2n:
10-2n+x=n.
PemmuM mosayumBincecda ypaBHeHHE OTHOCHTENBHO X!
x =-10 + 3n.

Mu1 nonyunau ogEy B3 Gopmyn pemenul ypaspenus 20x +
+ 8y = 10. Y706k DOAYIRTE BTOPYIO GOPMYITY, MOJCTABMM E Da-
BeHeTRO (1) BMecTo x Bripaskenue —10 + 31, & sMecTo k BRpace-
Hue 10 — 2n:

6(-10 + 8n) + y =~ 10 — 2n.

PemnaM nmosnyuyeRHoe YpABHEHHe OTHOCHTENLHO J:

¥ = 70 — 20n.

Dopuyarr x =-10+ 3nuy =70 — 20n npu n = 0; £1; +2; ...
AAIOT Bee HEJIOUNCJACEHEBIE pelneRns ypasrenus 20x + 3y = 10.
Hanopumep, ecaim n = 3, To x = -1 w y = 10; ecaw n = 0, 1O
x=-10m y="T0,

Pemenme BEKOTOPHX 38544 CEOHMTCHA K HAXOMIAEHHI0 OFHO-
ro HIN HECKOJBEMX IENOYHCICHHEKX DemeHHli JjuHeitHOTO
YDARHeHUA ¢ ABYMS NepeMEHHEIMH.

3apgava Kymumm HecKoREKo KHHUT nio 70 p. B HeCKOABKO
no 80p. Bea moxynka o6ommacks B 500 p, CrRoAbKO Kynuam
KHHI'?

Peme e, Illycres Kyoune x KEAT 0O 70 p. ¥ ¥ KHAT 00
80 p. Torma pee xuurm crommy 70x + 80y py6neii. Ile ycaosmio
s3afavd 3a HAX sanaatnnam 500 p. BmayaT,

TOx + 80y = 500.

PaspennM KayxAyI0 4acTh ypapHeEns Ha 10:

Tx + 8y = b0.

YUncna 7 u 8 s3apMHO npoeTHe, a yueyno 50 — nenoe. Iloato-
MY YPABHEHHE HMMEET CHKOJBKO YTOJEO DEeNOYNCICHHLIX pellre-
Huii. Hapem mx popmMyner:

Tx + 8y = 50,
Tx + (7T + 1)y = 50,

T+ Ty + y = 50,
10 Aaretpa, 7 xn.
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Ux + ) + y = 50,
x+y=n,
in+y =50,
¥y =580-"Tn,
x+ 50— Tn = n,
x = —B0 + 8n,

Seayut, x = -0+ 8nmy =50~ Tn, tpe n = 0; £1; 12; ...
duavenne x GyFeT NONOXHTEALHHIM OpPHU n > 6, a sEaYeHHEe ¥
OyaerT moNoMureNsHEM hpi < 8. Q6oNM YCROBHAM YAOBIETBO-
paer n="7.Xlpen=T, x=06ny=1.

OrBeT 7.

1218. HueeT nu menouMc/leHERIEe PCLICHAS YPABHEHHE:

a) 12x + 18y =~ 30; B) 1%x+§y=1;
4 1 20
) 26x - 16y = 2; r) ?x"l§y_2—1?

1217. Pemmre ypaEHCHPAE B NETREIX YHCIAX:
a)dx + 3y = 2; B} Tx + by = 10;
0)2x —-by=1; ) 3x — 11y = 4.

1218. HailiguTe TpH HneMoMHMCIeHHHX DElIeHMS YDPABHEHHHA:

a) bx — 2y = 3; B) Tx + 4y = 03
1 1 5 1 _ 41
6)§x+ 3¥ 6 r)1—2x 13y 1,

1219. HaiiguTe Bce maps
8) HATYPANBHEIX YMCENT, KOTOPEIC REISIOTCH DeLCHMaMM
ypaBHeHHS X + y = 6;
0) MpOCTEIX YHCEN, KOTOPhbie ABIAIOTCH PpeLIeHAAMH
ypapHeRmAa X + y = 42.

1220. Humerorca petaas Maccolt 8 xr 1 3 xr. Croasko Heobxo-
JEMO B3ATH T€X W APYIEX gerasnell, 9ToOH DONYIMTE rpys 32 kr?

1221, I'pynny, cocroamyio U3 45 TypHCTOR, DEIIMAM pacce-
JATE Ha TEIUIOXOAE B YETHIPEXMECTHHIE H TPEXMECTHBEIE KAIOTH
TAK, YTOOH B KAIOTAX HE OCTABAJOCH CBOGORHEX MecT. CKOIBKO
YeTEIPEXMECTHLIX 1 CROJBLKO TPEXMECTHHX KAIOT CHeAYeT 3aKa-
BATH?
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1222, Xoagiika Kymaaa rayioKyue A MeJKUe TADEJIKH, BATP&-
T Ha DoKynry 80 p. ImyGorad Tapenksa cTowr 8 p., 8 MENXKAN
6 p. Cronpko rAyOOKHX H CKONBKO MEJIKHXE TAPENOK KYIHJIA XO-
aaiixa?

1223. KaoxapiM BRICTPEOM 00 MHEIIEHM CIOPTCMEH EBHIOMBAJ
mam 8, ayd 9 ouxos. Caeaap Gonee 10 BEICTpesoB, OE Brbmn 90
oaxoB. CKONbKO paz coopreMen EWGmn 8 m 9 oakon?

1224. Byl pomoxasl VIIATHTE 38 KYILNeHHEN B MerasuHe TORAD
19 p. ¥V Bac OHM NEME NATHPYGICEBE MOHETE, 8 ¥V KaCCHpa —
TONLKC BBYXpyOnensie. Kak pacnnaTHThCA ¢ KacCHpoM?

1225, PemmrTre B DEJKX YACIAX YpaRHeHHMe XY = x + .

1226. JokasxuTe, ar0 ypasHenne x2 — y? = 1982 He mmeer
peluenuii B UeJEX QUCTAX.

|]|| I | .>anaxmeumnnnnom-opeum

1227. TlocTpoiiTe Tpadmuy ypARHeHMS:

)dy-1=2(@y +x— 1)
0 2(y—1)+3=32x+ 1).

1228. Kax pacoonosserna Touka (1; —1) mo oTHomeRHI0 K I'pa-
iy ypapHeHns y = %x—szerpa@mcammrpa@m?

1229, Haligure omuiixy B paccyxzeEuax. Ilyere a — mpo-
H3IBOJIEHOE YHCIO, OTIAHUYHOE OT HYNIA. PBCCMOTDEM YDpaBHeHEHE
x = a. YMHORHB 0be ero 4acTE Ha —4a, nonyuam —4dax = —4a2.
IIpuGapyum ¥ obelM YACTSIM YPABHEHHA cJaraeMoe x? M mepemHe-
ceM caaraeMoe —44? B JIEBYIO 9ACTH, NONYIMM Xx* — 4ax + 442 = x2,
wm {x — 20 = x%, orryma ¥ — 2a = x. Ho wo ycnopmio x = 4,
OTHKYEA nocje NogCcTAHOBKM OymeM mMeTs @ — 28 = 6 B —a = 4.
CrnenosaTensEo, ¢ + ¢ = (0, 1 cyMMe MOORX ABYX PABHEIX YHCEJ
PABHE, HYIK.

HHHH- Y icrmams sompomram

1. Chopuymupyiire onpefelleEde pelleHHA YPABHEHHAA C©
ABYMSA HepeMeHHEIMA. [IpHBeAmTe mpHMep.




276 Fnaea 8. Cucremm nuHeiinpx ypasHeHud

2. laiite onpesenenune JAMHEHHONO YPABHEHHS C ABYMSA Iepe-
MeHHHMH. IIpuBeZHTE OpPHMEpHL.

3. Yro apaserca rpadmKoOM JRHEHHOTO YPABHEHHA C HBYMSH
nepeMeHHEIME? PaccMoTprTe pASIMYHEIE CIIYYAM.

4. IlpmeennTe IpEMep pelIeHHA JIAHEHHOTO YPRBHEHHA C
IBYMA NepeMeHHEIMH B HEeNBIX YHCIAX.

CUCTEMbl JSIMHERHBLIX YPABHEHWHA
§18. /A M CNOCOBbI WX PELLEHUS
45. \/ Cucrema nMHEHHBIX YPABHEHMWI.
Mpadmueckos pPeILSHUE CUCTEMDBI

Bagaeua 1. CyMmua asyx uucen passa 2. YeMmy pDapHEl oTH
ypcHa?

Pem e Hue. O003auNE meppoe 4ncjo OYKBOH X, a BTOpoe
yacso GyKBoii i, COCTABMM YpABHEHHE:

x+y=2.

BT0o JyuEEiiHOe ypaBHeHHe ¢ JABYMA IIEPEMEHHEIME HMMEeT
CKONBKO YTOAHO pemeHuit, Hauphmep (1; 1), (-5; 7), (8; ~1)
M T. A

Yrobel 3aaayn MMeNIa ONpefieSieHHEIH oTBeT, HeOOXOAMMO EBe-
CTH AONOJHATENBHOE YCIOBHE, HAIPHMED VKA34ThH DASHOCTE TeX
me unces. IlyeTn oHa papHa 4. Ilonywamm HOBYIO 3a18YY.

Sapgauva 2. CymmMa npyx ymcen paBHA 2, & MX DasHOCTE
parEea 4, Yemy paBHE 9TH 9uCaa?

Pemenue. Ilo yenoBHI 38A849E MOMKHO COCTABHTH HEA
YPABHeHHUSA € ABYMA IepeMeHHBEIMH:

x+y=2mnx-—-y=4.

Teneps TpebyeTca HAlTH BCce TAKHME SHAYEHHH HEPEMEHHEIX,
KoTopHe ofpamawT ofa YPABHEHHS B BEpHLIE pABEHCTBA, T. e,
HaiiTH Bce OOIMHe pellleHHA 3TUX YPABHEHEH. B TAKHX cryuasx
IrOBOPHAT, YTO HAAC PEIIATEL CUCMeM) ypasHenult x+y = 2 =
x— y = 4. CucreMy ypakRHeHWH OOBYHO BATHCHIBAIOT ¢ IIOMOIMLIO
$urypeOH CHOGKH!

x+y=2,
1
{x—y=4. M
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O6miee pelreHHe YpaBHEHHH, COCTABIAKINMX CHUCTEMY, Ha-
3BIBAIOT peulerHuem cucmemul.

OupegneneHue. PeruenneM cucrtemMbl YpaBHEeHHII C ABY-
M5 DepeMeHHBIMH HAa3hIBaeTCs Iapa 3HaYeHHMil HepeMeHHBIX,
obGpamjaromias Kajkaoe ypaBHeHHEe CHCT€MBI B BepHOe pPaBeH-
CTBO.

Pemrennem cucrembl (1) aBasercs mapa uucen (3; —1), Tax
KaK BEepHBl PaBeHCTBA

3+ (-1)=2mu3~(-1) = 4.

Hukakas gpyrad mapa yuces perieHueMm cuctembl (1) He sB-
nsiercsa. UYTo6bl y6eIUTHCS B 3TOM, AOCTATOYHO IIOCTPOUTH I'Da-
(KU ypaBHEHMI CHUCTEMBI.

I'papukom mepBoro ypaBHeHUA siBisgercsA npsmas MN, a rpa-
(KoM BTOpPOrOo ypasueHus — npamasi PK (puc. 73). 9tu npd-
Mble MMEIOT JIMIIIL OJHY OOIIYI TOU-
Ky, a s"HaumT, u cuctema (1) umeer
JIYIIE OJIHO peliienme. 3ajaua 2 umeeT
TaKKe ONWH OTBeT — uwmcyja 3 m —1.
IlpubnuskeHHOe 3HAUEHNE pelleHud
cuctembl (1) Mo3kHO OBLIO OB HaANTH
IO PHCYHKY, HPOYHTAB KOOPAMHATHI
TOYKHM Iuepeceuenmusd rpaduxos. Ta-
KOM cmoco0 pelreHus CHCTeMBI Ha3hI-
BaeTCs zpauieckum cnocobom.

YT0o6Bl pEemHTL CHCTEMY ypaBHE-
HHuil rpadpudeckuM crocobom, Halo
HOCTPOUTL TpadMKHU ypaBHEHUII 3TOH
CHCTEMBl W OIPEAESUTH KOOPAMHATHI
Ka)kKoM oO0IIell TOYKU STHX TpadMKOB.

'padmKkmr ypaBHeHHIl CHCTEMBI
JINHEHHBIX YPAaBHEHWH € ABYyMs Iiepe-
MEHHBIMY IO3BOJISIIOT OTBETUTH Ha BOIPOC O YMCJE PEelleHull cu-
crembl. PacecMoTpuM 9T0 moApoOHee, OrpaHWYUBIINCH TEM CIIY-
yaeM, KOI/ia B KajKJOM YPaBHEHWH CHCTeMBl XOTs OBl OOHMH U3
KO3(QPUIMEHTOB NP II€PEeMEeHHBIX OTJIMYEH OT Hynas. Torzga rpa-
duKaMy ypaBHeHHIl ABIsOTcA npsaMble. Ecin 3Ty npsMble Ie-
pecekaoTcs, TO CHCTEMa HMMeeT OJHO DpelleHWe; eCJU IpsSMBIe
nmapajuieJibHbI, TO CHMCTeMa He VMeeT peIlleHWi; eCcJIi NpAMBIe
COBIAJIAIOT, TO PEIieHNil 6eCKOHeYHO MHOTO.

Puc. 73
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IIprmep 1. BuAcHEM, CKOALKC peIeHWi MMeeT CHCTEMA

-85x + 10y = T8,
21x + by = 46,

PelllMM KaA0e H3 YPABHEHME CHCTEMBl OTHOCHTENHHO .
Ilonyuum ypasHeHHA
y=385x+78 =m y=-42x+9,2.

¥pasaennsa y = 3,bx+ 7,8 n y = ~-4,2x + 9,2 paBHOCHIBHLI
COOTEETCTBEHHO IEPBOMY H BTOPOMY YPABHEHMAM cucTeMnl. Ilo-
PTOMY HX rpadurm Te e, 910 B rpadrKHA YDABHEHHH CHCTEMBI.
OTHMH YpRBHEeEHAMM 34FAIOTCA Junelinwne QYHKIEH, rpadHEKN
KOTODHX IPEJACTABARIOT cololi MpAMEIe ¢ PASIMYHLIMME YTIIOBEHI-
MuE KouddmmumeHTaMH. SHEYNT, STH NPAMEIE IEPECEKANTCH W
CHCTEMA HUMeeT @NMHCTECHHOE peIleHue.

IIpumep 2. BrsicHNM, CKOJBKO DEIIEHHE WIMEET CHCTEME
4x - 2y = 3,
Bx —4y = 1,

PemumM ypaBHeHMA CHCTeME OTHOCHTENbHO ¥y. Ilonyuum
ypasrenns y = 2x~- 1,6 u y = 2x — 0,25, RoTOpLIME 32ABI0TCH
nueeiiame Gyaxman. IIpaMele, sBaglomuecs rpadMKaMIr THX
¢yErnuit, mapasnenerER (T6K KaK YIJIOBEe KoashbHIueETE

OpAMEX DABHEI) ¥ NEPECEKAT OCh B DASNHYHLIX Toukax. Cne-
JOBATENBEC, CHCTEMA YDaBHEHWH He WMeeT pemmeHwmii.

IIpumMep 3. BeacHuM, CKONLKO DEICHRH HMeeT CHCTeMAa

3x - 2y = 4,
—4,6x + 8y = 6.

Peme ypABHCHNAS CHCTEMEI OTHOCHTENLHO I, TOJNYIHM OXHO
H 10 e ypapHenme y = 1,5x — 2. 310 oaHauaer, IO NPAMBIE, SB-
Asomuecs rpadmKaMmA ypaBHeHmI cHCTEMEI, coenagawT. Cre-
AOBATERLHO, CHMCTEMA AMEeeT OeCKOHeYHO MHOrO peilleHmi,

1230. HaiigeTc 1 cpexm nap gucen (2; —3), (—1; 8) n (4; 4)
peresHe CHCTEMBI:
a) [10x — 3y = 29, 6) [6x + 2y = 22,
~-8x + y = ~-19; 15x + 3y = 97
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1231. fAsnaerca nu mapa (—2,6; 1,5) penrermeM cHCTEMEI:

a) [2x +4y = 1, 6) |—4x - 5y = 2,5,
3x - 2y = -10,5; 6x + 10y = 0,57

1232. CocTappTe CHCTEMY ABYX JUMeHHEIX ypaRHeHH{ ¢ AByMSA
nepeMeHHBIMM, pelleBEMeM KoTopoii cay:xur nmapa (—1; —2).

1233. Cxonpko pelneHHH MMeeT CHCTEMA:

a) [4x + 6y = 9, r) {5x-6y=0,8,
~-8x + 6y = 5 x-12y = 0,4;
6) |[L2x — 2,4y = 8, D Jj2x-3y+6=0,
8x — 6y = 20; 8x = 5 — 2y;
5) [0,6x — 0,8y = -2, e) [4y = 2x - 1,2,
8x + 4y = 10; Tx = 6y + 1,42

1234, Haligure xaxue-nnfo TPH PEIIEHUA CHCTEMEL:

a) [0,3x — 0,6y = —0,9, 6) [L5x + 0,75y = 0,75,
0,2x - 0,4y = —0,6; 2,4x + 1,2y = 1,2.

1235, PeminTe rpadmgeckumM cnocofoM cucremy:

a){x+y=2, B) [x+38y =0,

3x-y=2 0,6x — y = 2,5

ﬁ){x—y-’—-i, r) |8x+ 2y = -7,
2x + 5y = 6 x-y=0.

1236. Hafinzrre rpadgmaeckaM cnocofioM pemnreHHe CHCTEMEI:
a) [8x+y)-2x=4+2y, ¢) |x+ty-2=-y-1,
x =3y +1) - x; -y —x) =3+ x

tlr 0\
N LN Y YnpaxHeHus ans nOBTOPEHUN

1237. IlpencTaBbTe B BAAEC MHOrOWICHA:
a) (2m + 3) - 8(m ~ 4)(m +4) — 56;
6) 58 — 2a)(2a + 3) — 2(a — 5y + 5.
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1238, PasnoxuTe HA MHOMHUTENH MHOIMOINEH:
a) 9x? + Bay + p* — 2% 6) 16a — 160 - a® + a?b.
1239, Pemnre ypaBHeERHE:

3. 2l _9rmy;  m2- 2T gy -y

T esm+2- 23211, pep-3- 22 -l
1240. Pemyure B LIeNBIX THCIAX YPABHEHHE:
a) 2x -~ 8y = 5; 6) 2x + 3y = 5.

1241. CoopreMeH NORYYHA HE HEKOTOPYIO CYMMY HeHer Ta-
JoHH AocropEeTBOM B 15 p. m B 20 p., npuyeM psaamaTApybae-
BuIX OBLIO GORpIe, HeM OATHARUATHPYOReBrXx. Ilaryio gacTh
BCEX JAEeEer OH MCTPATHN, OTARB 2 TAJOHA 3a Omser B KuHO. Ilo-
JOBRHY OCTABIIKXCH JeHer OTAAJ 5& YKWE, OILUIATHB €ro TpeMs
TajgoHaMHA. CKOMBKO TAMOHOB KAAONO HOCTOMHCTEA OBLIO BHAYAIE
¥ cropTeMena?

46, \0/ Cnocof noncTaHoRKN

T'padnveckuii cnocof FaeT BOSMOKHOCTE PEMIATL CMCTEME
ypapHeswH Jump Bpubnmxenno. OEHAKO CYIIECTBYIOT ADYIHAE
¢n0co0Rl, MOZBOMAIOINEE HAXOAWTEh TOUNLIC pEeHICHHS CMCTeM JIH-
HelHEIX YPABEEHHH ¢ JEYMA IepeMeHHHMH. PaccMOTpHM ofnH
¥3 HEX, HagepaeMBI cnocoGom nodemanoexu.

IycTs naHa cucTeMa

8x + 2y =
x— 4y = 6.
PeimuM BTOpOE YPABECHHE OTHOCHTENBHO X?
x = 4y + 8.
IopcTaBRE B IepBOS YDABHEHHE BMECTO IEpPEMEHHOH x BSIpa-
xeane 4y + 6, moAyIHM CHCTEMY
34y + 6) + 2y = 4,
x = dy + 6. @

CHcreME (1) B (2) PABHOCHIIBHEL, T, €, MMEIOT ONHO K TO e
MHOMXeCTEO pemeHmii. UHMMHE ¢JIOBAMM, BCAKOE pemicHHe CH-
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cTeMH (1) ABRIAeTcA pemienMeM cHeTeMEl (2) H BCAKOE pellleHHe
cacTeMH (2) aenaerca pemeHmeM cacTeMer (1)

JelicTEMTENREHO, NYCTE Dapa 9RCEST ¢ B b — pelleHHe CHCTe-
ME (1). 3T0 03HAUAET, ITO BEPHE DPABEHCTBA

3a +2b =4,
a- 4b = 8.

Tax rax ypassenust x — 4y = 6 u x = 4y + 6 paPHOCHABLHEI,
ro mapa (a; b) apnAeTcA penleHueM ypapHerus ¥ = 4y + 6, u no-
$TOMY BEPHO DABEHCTBO

a=4b + 6.

SamMeHNM B BepHOM pPaBeHCTBe 3a + 2b = 4 YHCIO @ paBHEIM
emy uncaoM 4b + 6, moayuHM BepHOe DABEHCTBO

3(4b + 6) + 2b = 4.

CnepopaTenbeo, napa (a; b) obpamaer ofa YPABHEHUA cHCTE-
MuI (2) B BepHLIe paBeHCTBA. JI09TOMY OHA SABAACTCH pelleHHeM
cucreMu (2).

Tarum xe 00pasoM MOKHO HOKA3ATE, Y70 KAXKAOE permeHNne
cHCcTeMEl (2) ABIAeTcA pemermeM cacrems: (1)

IlepBoe ypaBEenne cucreMH (2) mpeacrapaseT cobolt ypasHe-
Hpe ¢ oguolt nepemernnoll. PemmM ero:

12y + 18 + 2y =4,
14y = 14,
y=-1

TloacTaBuB BO BTOpOoe YpaBHeHHe cucreMmi (2) BMecTo mepe-
MEHHOH Yy ee sHaveHHe —1, moxydnMm:

x=4-(-1)+8,
x = 2,

Ilapa (2; —1) ABIAeTCA SARHCTBEHELIM DelOeHHEM CHCTeMbl (2),
8 CHeNOBATENLHO, H €ANHCTBEeHHEIM pelncHpreM CHcTeMur (1).

Iloasepem mrorm. Ilpn pemenmn c¢hcTeMH BBYX JHHeHHEIX
YPABHEHHH ¢ ABYMA NEPeMeHHEIMH CHocoGoM HOACTAHOEKH:

1) pemaoT oAHO M3 YpaBHEHHM OTHOCHTENBHO Kakoii-1mbo
nepeMeHHOH;

2) nopcTABAMIOT B APYTOe YPABHeHHe BMECTO STOM mepemMeH-
Hofi HalimeHHoe BHpAYKeHHE;

3) pemaloT moNydeHHoe YpaBEEHEHe ¢ OZHOU IepeMeHHOMH;

4) HAXOANT COOTBETCTEYIOIee 3HAUYeHHE APYTOH Nepemennoil.



282 fnapa 8. CUCTOME HMHHMHLIX YPABHOHWH

IMpusmep 1, Pemmum cucremy:
bx — 2y = 16,
{IOx - 8y = 27.
PemuM mepBoe ypasseHHe OTHOCHTEIBRHO ¥
-2y = 16 - 5x,
2y = -16 + 5x,
5x — 16

= =5
IlogcTaBHB BO ETOpPOE YPABHEHHE BMECTC J BHpa)XeHHe

b5x — 16
—3 » TORYIHNM CHCTeMY

_ 5% - 16
2 ¥
10x - 3.2 16

= 27,

PemamM BTOpPOE€ YpPABHEHHNE 1ol cHCTOMEL:
10x - 2-3(5x— 16) = 2 - 27,
20x — 15x 1+ 48 = 54,

bx = 6,
x = 1,2,
it . 5x - 16
OACTRBHM B YpaBHeHEE y = ~— 5 BMECTO X UHCHO 1,2 m
HaliieM COOTEETCTEBYIOIHNee eMy SHAYCHHE Y
§-12-16
V= "3 >»
= —b.

OreerT: (1,2; -5).
IIprmep 2. Pemnm cucremy

38x - by = -1,
2 1 _
§x+§y—3.

YopocTEM BTOpOE YPABHEHME, YMHOMEB €r0 JIEBYID M IIpa-
Byic uactu Ba 6. Honyamm

3x ~ by = -1,
4x + 3y = 18.
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PemuM mepBoe YpaBHEHHMEe OTHOCUTENRHO X H IOACTABHM IIO-
JAVIeHE0e BHpAXeHHe BO BTOpPOE YPABHEHWE:
_ by -1
=73
5y -1

4- + 3y = 18.

Pemrum ypaBHeHRe ¢ 0AHOH mepeMeHHOI:
4(5y— 1)+ 9%y = 54,
20y— 4+9y = 54,
29y = b8,
y=2.
HaiineM cooTBeTCTEYIONIEE 3HAYMEHUE X!

5-2-1
3 ]
x=38.

OreeT (3; 2).

1242, PemuaTe cHcTeMY YDABHeHMi:

) Bx+y="1, 1) {y =38~ 2x,
Ox -2y =1; 6x+y=-9

0) {2x - 8y = -1, I (x-y=1,
x -5y =38 2x + 4y = 1%

B) [4x - y = 10, e) [x + 4y = -1,
x=2y~1 x+y=05

1248. HaliauTe pelneHHE CHCTEMEL:

a) (4x - 3y = -11, 1) (-2x + 8y = 10,
10x + By = 85; 4x ~ 9y = -20;

6) [5x — 2y = -18, 5 [1lx+ 2y = 2,
Bx-Ty =1 -5x + By = 6;

B) (7x + 6y = 10, e) [9x — 2y = 35,
8x + by = -8; 8x — 4y = -5.
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1244. Hailgure pemeHHe CHCTEMEL:

a) [L2m - 38n =0, 5) [0,1x + 0,2y = 0,3,
0,6x - 0,5y = 0,1;

2 3
6) Ea+%b=%, r) [gP-g4="D
1 1 3 5 7
—a-b==; Zp+ g = 6.
? 2"J 4’ 6f * 107

1245. KaxkoBpsl KOOpEMHATH TOYKH IepecedeHHHA IpadHKoB
YPpaBEeHWuIi:

a) Tx+6y = —2 u 10x+9y = —2;
6) 16x - 25y = 5 m 8x— 15y = -417
1246. HailinwTe KOOPEHWHATEL TO‘IK!; nepeceuenns rpadukros
VPaBHeHHI:
a) 6x- 5y = 10 n 9x— 10y = —25;
0) 4x— 16y = 21 m 6x + 25y = 22.

1247. Haiigmre pemem;le CHCTEMEL:
a){5x+20=-6y, s){2k-3=2-—9p,

Oy — 25 = -2x; 3k — 18 = 5p + 13;
6) [14 — 3b = 4a, )} (50 ~4m =5~ 5n,
25 + 8b = Ba; 21 - 6n = 26 + 5m.

1248. Pemrute cHeTeMy:
a) [2Ax-5)+6=382-y» -1,
Ay +2)-10=31-x)+8

6) [43-b)—-6=52+1 +5,
286 — 4) + T = 10 - a) ~ 10.

1249, HajianTe pemeHHe CHCTEMBI!
a) {4(3:: — 4y) + 14 = 3(5x + 2u),
—2(x -6y) = 5(38x — 4y) - 15

6) [1-2(x + 2y) = 6x + 12y,
8(x ~ 4y) = B(3x + 4y) — 13.
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1250. HalizuTe perieHme CHCTEMBI:

m
2 _-n=17,
a) i
8m+ 2 =
2
a b
Z - = ==
6)‘3 2 2
g.+b=}.;
6 2

1251. PemnuTe cmcTeMy ypaBHEHU

+

a)

<

-

+

e

w|r MR
N Wi

win e

1252. Ucoonbaysa
rpaduKu  ypaBHeHUii,
n3o0pakeHHble HA pHU-
cyHKe 74, o0BAcHHTE
rpaguyecKuii  CMBICH
PaBHOCUJIBHOCTH CHC-
TeM ypPaBHEHUI:

1
- Zx =5,
y-35*

2x +3y =1
u

1
==-x+ 5,
y=3%

9;

B) |5x - 2—: =1,
3x _y _ _1,
2 2’
3p 2
R P T
Pk g
2 3
n:
a b _1
6) J4 2 T2
a 2
2 _9p=-2,
|3 3
ol d il a N7 YN
N T
i !Vh‘le* 1 ] _' 4_6!

T t
b

= 1

\
’/ YnpaxHeHus i noBTopeHus

1253. IlocTpoiite rpaduK ypaBHEHUA:

1 1
a) Ex— §y=1;

6) 0,2x+ 2y = -2;

B) —0,1x+ 0,5y = 0,4;
r) 2,5x — 5 = 7,5y.
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1254. VopocruTe BEIpAIKEHRE:
a) (8a— V)~ (Ba+b)’
6) (3x +4y¥ + (8x— 4y)5;

5) 16[3‘{ - yT - Bx+4p)%
r) 81[13 + g]’ + 16[% - %’T.

1255, Pasno:xHaTe HA MHOMATENH:
a) 4m® - 12m®n® + 9mns;

1 2 4
1
B) [%p—-k]ﬂ— apz-l-kz;
1 1
r) $p°- kﬂ—[§p+kT.
1266. NoxaxxnTe, yT0o HH OFHA TOYKa rpaduika GYHEIAM

1 .
Yy = sz— 3x +9 He JeXKHT HIIKE OCH X,

47. \’/ Cnocob cnoxenus

PaccMoTpEM erme ogMH cmocol pelleHHA CHCTEM YpaBHeHHH,
EASHBACMEIH CnocoboM CAONEHUNA.
Ilyers Aama cHcTeMa

8x — 2y = 17,
Bx+2y="1. 0

KosddhuopreaTH 0pu ¥ B YPABHEHAAX CHCTEMEl ~~ LPOTHBO-
HONOEHEE uncia. 110eToMY HpPH CACXKEHEMH OTACILHO JIEBBIX Uec-

Telt ypasEeHRH W WX TpaBEIX uacTell, WK, KaK TOBOpsT, NPHE 1O~
QWIEHHOM CJICJEEHHHM YpaBHeHnii, NOJYIHTCS YDEBHEHHME ¢ OAHOM
nepeMeHHOH:
Bx—- 2y +(Bx+2y)=17+1,
8x = 24.
CoCcTaBEM HOBYIO CHCTEMY, COCTOAINIVIO M2 ypaEHeaus 8x = 24
H OAHOTO K3 ypasHeHME cucremul (1):
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B = 24, @
Bx + 2y = 1.

Cuceremur (1) u (2) papHOCHIBHEL
B caMoM piente, TycTh napa gnce] (a; b — pemenne crcremul (1)
Toraa BepHHE PABEHCTBA
3a- 2b =17,
ba+2b =17,

IIpn noYReHHOM CHOMEeHHMM BeDHBIX PABEHCTB IOJYUAETCH

BEePHOE PABEHCTBO
(Ba— 20)+(Ba+2b) = 17+ 7.

Orcroga crenyeT, 4To napa {a; b) ABNAeTCA pelIeHAEM YDAB-
HerEHA (3x— 2y)+ (5x+ 2y) = 17+ 7, a 3HAUMT, U DEIICHHEM
cucremil (2).

MosxHo TAK Ke AOKA38TH, 4YTO Juoloe pemenme cucTeMur (2)
ABASETCH pemeHueM cHcTeMEl (1).

Taxum ofpasom, cuctems: (1) 1 (2) paBHOCHIBLHEL

H3 nepsoro ypasHenus cHcTeMH (2) moayunm:

x =3,
HaitneM cOOTBeTCTRYIOICE 3HAYEHHE §f, HCIIOALIYVA IIPH HTOM
ETODPOE YPABHEHHE:
5-84+2y=17,
2y = -§,
y=—4.

Ilapa (3; ~4) aensieTcA eMHCTBEHHEIM DEIIeHMEeM CECTeM:ul (2),
8 CAefIOBATeNLEO, B eENHCTECBHEIM pelleHneM cucTeMh (1).

B Tex cayuasx, KOTAf B CHCTEMe HeT NEepeMeHHOIH, Ipm Ko-
Topolt KOsPHOEEHTH ABAAIOTCA IPOTHBOIMOIOMXHEIMH YHCAa-
MH, MOKHO TOJYHHETE Takde Koo PUReHTHI, YMHOMKHE JIeBhle U
IpaBne YacTH YpABHeHRl HAa HeKOTODHIE WHCHA.

IMoarenem wrorn. Ilpm pemeErHM cHCTEME ABYX YpABHeHWi
¢ ABYMSA INEpPEeMEHHBIMHA CHOCO0OM CNOMKeHUA:

1) YMHOMAKT MEEYID H OpaByld YACTH ofHOroe unm oboux
ypasHeHuii HA HEKOTOpOEe 4MCIO TAK, qrodH rooddUIHeHTH
NpH OAHOM H3 MEePEeMEHHBX B DASHEIX VPABHeHUAX CTAJXH IPOTH-
BOITONOKHEIMHE YHCIAMMY;

2) cKIAIRBAIOT NOWICHHO NOXYYEEHEIEe YPABHEHHA,;

3) pemawT NoMyuUeHHOE YPABHEHNE¢ ¢ ORHON mepemeHHOI;

4) HAXOAAT COOTBETCTBYNIOIEE BHAYEHHE BTODOi nepemeHHON.
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NNpumep 1. Pemun cucremy
2x — 3y = 11,
{3.7: + 7y = 5.
YMHOKAM JIEBYI0 H NPABYIO UACTH IEPBOTO YPARHEHUA Ha —3,
a BTOPOTO HA 2
—6x + 9y = -33,
{Gx + idy = 10.

C/0KHB MOWIEHHO VPABHCHH, NMONYYAM YPAPECHHAE ¢ OfBHOI
nepeMeHHOMN:

23y = -23.
Pemme ero, HAXOANM:
y = _10
IlogeTaBEM B I¢pBOE YPABHEHHE HAAHHON CHCTEMBE BMECTO
nepeMeHHOH y ce 3EadeHMe —1 M HailifileM COOTBETCTBYIOIIEE 3HA-
JeHUE X:
2x+3 = 11,
x =4,
Orsen: (4;-1).

Hpumep 2. PemnM cHcTeMY

3x + 10y = 19,

B sTOM cayuae FOCTATOYHO YMHOMKHTH Ha —2 JIEBYI H mpa-
EYIO YACTH JHINE OfHOTO ETOPOTO YPABHEHUS:

8x + 10y = 19,
8x — 10y = 14.

CrnoxuM NOYNeHHO YPABHEEHA, NOJYYNM YpaBHeHHe ¢ ofHOMH
nepemMeHHOll:
11x = 33,
Pemmwe ero, Haiigem:
x = 3.
H3 BTOpOrO ypaBHeHHS AAHHOM CHCTEME HAMAEM COOTBET-
CTBYIONlEe SHAYCHAE I3
—4-3+56y =17,
by = b,
=1L
OreerT: (3; 1)
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1257. PemuTe cHcTemy:

a) |bx — 4y = 22, p) [10x - 8y = 5,
Tx+4dy =2 —6x — 3y = -27;
6) |[-6x +y =21, r) [6x+ 4y = -22,
6x - 11y = -51; fx — 2y = 4.
12568. HailigaTe pemmeHne CHCTEMBI:
a) [5x — 9y = 88, ) |2la - 30b = -6,
3x + 2y = 8 28¢ - 40b = -28;
6) j11x + 4y = —18, a) [6u+ 5v = 10,
13x - 6y = -82; bu - Gv = 49;
B) [10x + Ty = -1, e) (8m — 4n = 3,
16x + 8y = 6; -8m+Tn=3
1259. HaiignTe pelieHne CHCTEMEI:
a) [4m - 3n = 32, ) {o,sx 0,3y = -1,
0,8m + 2,6n = —6; 1,5x + 0,4y = 10;
6) |2.5p + 1,5k = -13, 0,2z + 0,16 = -1,
2p -5k = 1,22 + 0,3b = 0.

1260. Banatire sumeiinyio Gyskmno opmynoil Buga y = ax + b,
eclH ee rpadHuK NPOXOXHT Yepes TOMKH:
a) K(-2; -1) n P(3; 2); B) A(6; 0) n B(0; —4);
6) C(—3; 3) u D(4; —4); r) M(0; 5) u N(-38; 0).
1261. Haprmwre auBeiinoe ypaABHEHNE ¢ NEPEMEHHEIMK X H ¥,
rpadEKOM KOTODOrO SBNIRETCH NPAMasd, NPOXOoAAIIas yiepes TOUKH
C KOODAMHATAMH:
a)(2; 2) m (—1;-1); 6) (6; -5) u (-3; 4).
1262. 'padux nurseiinoii ¢yEKNUEH mepeceKaeT oCh X B TOY-
Ke ¢ abcumecol B, a ock ¥ — B TOYRe ¢ OpAHHATOH —4. 3agaiire
2Ty OYHKORW dopMyoii.

1263. OTMeThTe B KOODAHHATHOH NDAOCKOCTH ABe KaKMe-
Hu6YAER ToukH. IIposemuTe wepes HUX mpaAmyio. Hammmnwte ypaep-
Heune asToll mpsmoii.
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1264. PemuTe cHmcTeMy:

a) {3(2x~y)+5=—2(x+3y)+4,
6y +1) -1 =52x — 1) + 8

6) {4(a—~3b)——2a=3(b+4)—11,
—3(b - 2a) - 12 = 2a - 5) + b;

5) [0,5 — 3m = 2,5(n — 8n) - 3,
19 + 9n = 8(m + 6n) + 4;

r) [bu-2v+1=42u-v),
0,24z + v) + 0,5 = 0,52 + 1),

1285. Halinute pemenme CHCTEMED:

a) {2(x~3y)=3x—4y—1,
B2y +2)-4=82x -1+ 4;

6) j4p — 3k -1 = 3(3p - 2k),
L5k + 2p = -2(2p - 0,6K) + 7.

1266. Pemute cmcTeMy:

( 2 3
a) %““§U=*1¢ B)lg’f"‘g!}=0’
wrloos 217y =
6) %u+%v=—3, r){%m+§n=3,
Su—%v=-5; 0,3m + 0,2n = 0.
1267. Halisure pelmeEne CHCTEMBI:
Y o
3 _n=1z oo
" A
ok =-1; 565—‘1‘—‘5’=-9.
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1268. Pemrnre cucremy:

x_Y_ am  3n _ _
a) 4 3 2: 6) 5 + 4 21
3x — 2y = 6; ~4m — 3n = 16.
1269. CKoNbKO penmieHVH MMeeT CHUCTeMa:
a) 1”3 + 2 1, 6) |ox + a2y ) s
2x — 3y = 6; el 29
Yooy 27372

1270. Vicionbayss rpadMiKm ypaBHeHU#, H300pa’keHHBIE Ha
pucyHke 75, o0bscuuTe rpadudecKMili CMBICJ PaBHOCUJIBHOCTHU
cucTeM

2x-y=5 {(2x—y)+(x+y)=5+1,

x+y=1 x+y=1

1271. C nomompio rpadmKoB ypaBHeHMHM, N300paKeHHBIX Ha
pucyHKe 76, o6BbAcHUTE rpadudecKuil CMBICJ PABHOCHIBHOCTU
CUCTEM YpaBHEHHIA

x -2y =-3, (x——2y)+(2x+312-y =-3-1,
1 nu
2ot gy =-1 x -2y =-3.
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0) YnpawHesut onn NOBRTOpeHUA

1272, Pemmute aByMa crocofamu (crocofoM NOACTAHOBKH H
cnocoboM CROMEeHNA) CUCTEeMY:

a) [y —18x = -118, ©) {7x - 8y = 384,
40x — 3y = 350; 5x + 6y = 8.

1273. TlpencTaBhTe B BHAEe MHOTOYNEHA BHpAMEHHE:
a) (dm+ N(T— Am)~ (4m—~ T
6) (ba+ 22— (8 + 5a)(5a ~ 3).
1274, Pasno:xuTe HA MHOKHTENH MHCrOY/IeH:
a) —8x*+ 8y%; B) 754+ 120 + 60ab;
6) 16m*— 16n%; r) 84x%y— 63xt— 2842,
1275. [Ina BerrmcaeHns KyOoB uncend, ONMHMSKHX K ERHHIIE,
MOMKHO NONB3OBATECH Nprimmrennoi dopmynoi (1+a) =~ 1 + 3a.

Ha#igure mno sToii dopmyne npubmmmennoe sHadenme 1,12 m
0,92, Ha cKOABRO OHO OTAMYACTCH OT TOYHOT'O 3HAICHHMA?

48. \./ PeweHMe 3a0a4 C NOMOLULIO CHCTOM
YPaBHEeHWA

Ho cuX Dop npH pellleHHR 3ALAY ¢ MOMOIMLIO YPaBHeHMit Mes
COCTABJANE OZHC YDABHEEHE ¢ ofHOH nepemennoii. Ho uacto
ORIBAET IpOIle COCTAERHTE ABEZ YDPABHEHMS ¢ HBYMA NEPEeMEHHEI-
MM H pelIATH 3889y ¢ NOMOIOLID CHCTeMK ypasHeHuii. Ilpu
9TOM NOCTYNAXT CAEHYIOINEM 006paszoM: 0603HAYAIOT HEKOTOpHIE
HEH3BECTHRIe YHC/Aa GYKBAMM; COCTARNANIT CMCTEMY YPABHERMHM,
HCIONb3YHA YCIOEBHWE BRIAYH; PEeIaloT 5Ty CHCTEMY; UCTONKOELI-
BAXOT DESYJABLTAT B COOTBETCTEMH € YCJIOBHEM 38JAYH.

IIpuBefeM NpHMepH DPeLIEHHS 36784 ¢ MOMOINBLID CHCTEMEBI
YPABHEHHIA.

Bagaua 1. 3agymann Aea uHcas, ECHm K neppoMy IACKY
NpuGABKTE YABOSHHOE BTOpOE, TO noayuuTca 80. Ecau us nmepso-
ro YAcjHA BHYECTL YTPOEHHOe BTOpoe, TO molyumnres H. Kaxme
YUCHA BAXVMOHBI?



§ 18. CycTeMBbl NVHEHAHLY, YPEREHEHWA W CNOCODKL MX DEtHeHs 293

Pemenne Ilyers saayMaHsl yncaa x u y. Ilo yenoBuio
aafauM cyMma x B 2y pasna 30, a pasHOeTh X M 3y paBHa 5.

Jnst orBeTa HA BOIPOC 38384H HAZO HANTH TAKHE BHANMEHHA X
# §, KOropsle YAOBIETBOPAIOT YpaRHeHNsAM ¥+ 2y = 30 n x— 8y = 5,
T. €. YACBJIETBODAIOT CHCTEMEe

x + 2y = 30,
{x -3y = 6.
Pemue cBRecTEMY, HalgeMm:
x=20uy=2>5.

OrBerT 20 1 5.

Bagaua 2, CymecTBYOT JNH ABA TAKHX HATYDAIBHBIX

qECaa, YTO CYyMMa HepROTo YHucis H YTPOoeHHOro Eroporo passa 10,
8 PASHOCTE MEPBOTO B YIPOEHHOrO BTOPOTQ paBHA 27

Pemnienue. IlycTe nepeoe uneno ecte X, a Bropoe ¥. Ilo ye-
NOBUIO SaJAYH cyMMa X U 3y pasHa 10, a paspocTh X H 8y paBBEe 2@
x+ 3y =10,

{x-3y=2.
Pemus cucremy, Halizem:

1
x=6mny= 1§ .
Iapa uncen 6 » l% YIOBJeTEOpseT CHCTeMe ypaBHeHuil, Ho

1
He YAORAECTBODAET YCJOBMIO 38J84H, TAK KAK THACIO lg He sBRina-
eTCsl MATYPAIBHBIM.
O T Be T TAKEX yrAcen He CYLIECTBYeT,

1276. PasEocTh ABYyX wmcen pasHa 20, a AX cyMMa paBHA 4.
HaiignTe 2w uucna.

1277. PeMoHTOM 31OMS 38HATO 18 MamapOB H IHTYKATYDOB.
CRONEKO MANADOB 3AHATO PEMOHTCM, €CAY HX HA 4 MeHRIIe, UeM

IUTYRATYPOB?

1278, 3a HexoTOpOE BpeMs 9Yepes NepeKpecTol npouwio 35 ae-
Tomobmneli. 3 Hnx nerxoBmx 6bU10 Ha 5 Gonplue, ueM rpyso-
BEIX. CKOJILKO JIEPKOBHIX M CHOJBKC I'PYZOBEBIX apTOMOOBMNe# mpo-
IO Yepes OepeKpecTOK 38 HT0 BpeMAa?
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1279. B macTepcrol mo 3akasy HsroToBaeHo 65 xyprox H
CIOPTHBHKX KOCTIOMOB. CKONBKO HM3rOTOBIEHO KYPTOK H CKOMb-
KO CHOPTHEHBIX KOCTIOMOB, €CJIH KYPTOK H3roToBieHo & 1,6 pasa
Gonpre, 4eM CHODTHBHLIX KOCTIOMOB?

1280. Buro npopanoc 42 a1 aO0N0YHOTO B ANENHBCHHOBOIO CO-
ka. A6mounoro coxa OMNo npojano B 2,5 pasa mMemblne, YeM
&IIEJILCHHOBOTO. CKOJNBKO JNTPOB ANEJIBCHHOBOIC COKA OBLIO Hpo-
Aano?

1281. B oaxoM W3 KaaccOB '’HMHAZAH MAJIBRYHKOB B 1,2 pasa
Gonpine, yem Aepouek. CKOMBKO AeBOUYEK B BTOM KAaCCe, eCIH MX
HA EBE MEHBIOE, YeM MAARIAKOB?

1282, TlepumeTp paBHOGeAPEHHOTO TPEYTORBHHKA paseH 19 oM.
Ero 6oxopas cropoHa Ha 1 ¢ MeRbpIre ocHOBaHMA. Halinnre ¢1o-

POEHM TPEYTOJILHMKA.

1283. BoxoBaa cTOpPOHA pABHOGEADEHHOTO TPEYTOABHHKS
E 4 pasa Gonpmie ero ocHoBaHMA. HalinETe oCHOBARME, ECHE OHO
mMenbmie GoxoBoll cTOpOHBI HA 6 cM.

1284, IlepameTp npaMoyronbHEKA papeH 66 cv. Ero pnmma
B 10 pas Goapire mupues. HaifiguTe cTOPOHE OPAMOYTOALHIKA.

1285, Macca 2 cm® megu u 4 em® cepebpa pasna 59 r. Ilnor-
HOCTh MEeNH MEHBIle IIOTHOCTH cepebpa Ha 2 r/cm®. Haitaute
IIOTHOCTh MEAN H ILIOTHOCTL cepelpa.

1286. Nayank npogenan nyTe AamHOE 46 KM. OH men 2 4
nemeoM B 3 U exan Ha eenocunesne. Ha menocunene oH geuraics
B 2,4 pasa OblcTpee, 9eM nmemkrom. C Kaxolf cKOpOCTRIO JAYHHK
e H ¢ Kaxkoit ¢cROpoOCTLIO OH eXaJl HA Benochnepne?

1287. 3a 4 MHH uyepes nepBy0 Tpyly nocTynmmioe Boas!l HA 1 ra
MEHEIIIe, YeM 38 3 MUH uepes BTODYIO TpyGy. Ecamu mepsyio Tpyly
OTKDHTE H& 5 MHH, a BTOPYIO HA 1 MUH, TO DOCTYOHT 32 rn
BOAE. CKOJXBKO PeKTOJMTDPOB BOXH NOCTYIAeT 3a 1 MHH qepes

RaXxpyo Tpyby?

1288. Tennoxon HpOoXoAHT 3a 4 U MO TeUEHHI) TAKOE e pac-
CTOSEMe, KaKxoe 3a § 9 nporme redenna. Haiimure ckopocTh Te-
YeHHA, €CHH OHA MEHBIIe COGCTBeHHOH{ CKOPOCTH TeNMNOXOMA Ha
40 rm/ 4.
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1289. NIpnrascer 2 v npoTruE Teuenus W 449 Mo TeUYEHMIO,
Tennoxon ipotiten 260 kM. Tor ae Tenmoxon sa 8 u Mo TeMEHHID
HPOHAET CTONBKO 3Ke, CKOJILKO OH mpolifier 3a 9 4 gpoTns Tede-
Hua. Halizure ¢KOpocTs TENNOXOLA IO TEYEHHIO M €0 CKOPOCTH
NpPOTHB TeYeHHA.

1290, CobcTEeHHAA CHOPOCTE MOTOPHOHU JOAKM GONBIIE CKO-
pocTE TeveHus B 4 pasa. Halimnrte cKOpOCTE JOAKH IO TeUEHHIO,

1
ec/H 3& 1 4 IIDOTHB TEYeHHUA H Eqnomeﬂnmnomnpoﬁneﬂ‘
14 Km.

1291, IIsurasces 3 4 10 TeweHNI0 ¥ 4 4 NPOTHE TeYEeHMS, Ka-
Tep mpomen 120 xmM. Tor ke xaTep 3a 24 OpoTHB TEYEeHHSA
npoiiger ua 30 KM MeHERIOe, 9eM 3a 34 no Tedennx. Haiaurte
CKOPOCTh KaTepa IO TeYEHHIO H er'0 CKOPOCThL NPOTHB TeUeHHS.

1292, W3 aByx NyHKTOB, PACCTOAENE MOy KoTopemMa 120 xm,
BBIE3KAKNT ONHOBPEMEHHO EEJIOCHIOECOHCT H ABTOMOOHIINCT. Ecan

oan GyayT EBHAraTHCS HABCTPEYY HZPYT APYTY, TO BCTpEYa UPO-

1
uaodizer gepes 1 2 % Ecmm xe apromobmmmer Gyzer ABMIATRCA

BCTIE/l 38 BENOCHNENHCTOM, TO OH AOroHMT ero uepes 3 4. Haldiamre
CKOpPOCTE, ¢ KOTOPOM ABMIaioTCH BENOCHIIEAHCT H ABTOMODHIRCT.

1293, Uz pauyx ycaned, paccToAnRe MeKAY KOTOpHIMHE 44 KM,
BHEXANH OAHOBPEMEHHO IEBA BCATHHKSR H BCTPETHIHCH qepes 24,
Haitanre cKOpOCTh KANAOrO BCAZHAKA, €CJIH OAMH U3 HHMX Npo-
€XAN AC BCTPeuH Ha 4 kM OoJbllle JpYroro.

1294. JIsa nemexofs BHIOXH OJHOBPEMEHHO H3 ABYX OYHK-
TOB, PACCTOAENE MEXAY KOTOPHIMK 26 KM, B BCTpeTHNHCH UYeped
2,5 u. HalignTe cKOPOCTH KAMAOr0 W3 HHUX, eC/IH OZHH HpoImexn
A0 BeTpeyH paccrogame B 1,5 pasa Goasme, wem apyroi.

1295. Cymma 3 HepBEOre YUCHa M 2 sTOpore papHa 15.

4 5
3
Hafiaure 9TH 4HCcaIa, ecnn 3 BTOPOro umMcaa Ha 1 MeHsIne, Uem
59
¢ TepEoro.

1296. HaiinuTe xBa uncia, ecxau -1% nepsoro Ha 4 Gonbime,

7
JeM :175— BTOpPOTO, & ‘g IIEPBOTO HA 9 MeppIme, uem Iﬁ BTOPOrO,.
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1297. B npomnom roay nmennuei Geuto saceano Ha 30 ra
Gosbme, yeM po)xblo. Temeprh DOCEeBB NIIEHHITEI COKPATHIHCH
Ha 25%, a pxe Ba 20%, v mnomaae OOE HEme cocTasmia 100 ra.
CRONBKO TEeKTAPOB BACEANH B INPOINAOM rofy IHOIeHAUEH H
CKONBKO POKBIOT

1298. B aeyx Tabveax Geuno 120 nomsapefi. Korga umeno noica-
neit B meperoM talyue yeemuyunocs Ha 40%, a BO BTOPOM yMenL-
meock He 10%, B neppoM TaGyHE crano Ha 30 nomazeii Gonvine,
gem BO BTOpoM. CRONMBEKO Jommaned 60 B kaxaom Tabyne?

1299. B pecATH A0AKAX MOMET pasMecTHTBCA 44 desoBeKa.
YacTh 9TUX NOAOK IATHMECTHME, 8 OCTARJIBHEIE TPeXMeCTHEE.
CHKOJbKO IMATHMECTHBRIX JIOTOK?

1300. Ot nareps A0 NOYTE TYPHCT €XAN HA BeJOCHHIERE €O
cropoeThio 18 xM/4. Ha obpaTHOM TyTH ero cKopocTh GELEA HA
3 km/u MeHnme, Ha Beck nyTs on sarpatan 2 9. Haliawre pac-
CTOSHUE OT JIATEPA OO IOYTHL.

1301. Ieucuio B 650 p. 6abymika noayunna pecsrrpybacen-
MA B naTpgecATnpyOneBHMHE KymiopaMmn. Beero 6ninma 21 wymio-

pa. CroNpKO GRLIO DATHASCATHPYONEBWX KYIIOP?

1302, Paccroanre MexAy ABYMA NPHCTSHAMH JIOAKA NPO-
OALIBACT II0 peKe B OHOM HAIPABJCHWMH 3a 4 7, & B ONPOTHBOIO-
JIOMKHOM HAIpPABJeHEH 38 8 u. CKOpPOCTh TeueHHA BOAHl H KM/4.
KaKoBO paccTOAHHE MEXAY NPMCTAEAMHA?

1303. Ileperii paGoumii marotoBmn 3a 4 ¥ Ha 10 meraneit
Gonnime, gem rTOpo# 3a 5 4. Bropoil uaroTornaa B yac Ha 1 fge-
TANh MeHBOIe, UYeM HepBrii, CRONLKO neranedl H3roToBAN nep-
BHIH paboamii?

1304, Yz ABYX NYHKTOB, DACCTOSHAE MEKLY KOTOPHIMH 60 KM,
HOJIKHEL BBHIEXATH HABCTPEYY BPYT ADYTY ABA BeROCHIEHHCTA.
Ecnn nepeeiil BHICHeT EA 1 9 paHbIIEé BTOPOro, TO OH ECTPETHT
ero yepes 3 u mocye ceoero eemiespna. Ecam BTopoil Beser HA 2 4

1
PAHEBING TEpPBOIC, TO OHM BCTPDETATCHA uepez 3 g ' mocie Bhessia
BTOporo. Halimnte cKOpoCcTH BRIOCHIIERHCTOB.
1306. Yepes mnepeylo TpyOy OacceifH MOMKOT HANONHUTLCA
B4 109 GricTpee, 9eM uepez BTOPYID, 34 CROALKO YACOB MOJKET

HATIONHUTHCS TOT Baccedin wepes Kaxayio Tpydy, eciu obe TpyOm
BMeECTe MOryT HATONHMUTE Jepes 24 4 gBa Takmnx Gaccelima?
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1306. Pemrnre sagagy AByMH criocobamMu (0AMH pas € IIOMO-
B0 YPABHEHKA ¢ ofHoli mepeMeRHO#, & APYroil pas ¢ MOMOIILIO
CHCTEeMH ABYX VPABHEHUH ¢ ABYMSA DEPEMEeHEHIMHA): «3anyMAHO
Aea ynciaa. Ecau x meproMy ympeaxy npuGaBRTh YABOOHHOE BTO-
poe, 170 noAyvynTcA 27. ECAH H3 YTPOSHHOIO NEpBOTO BHIYECTH
BTOpoe, To noayuurca 11. Hadipnre 9TR gYHCNAS.

el d .\
CTTHE T Y YnpaxHenws AN NOBTOpPeHNs
1307. PasnoxuTe Ho MHOMHUTENH:
a) 24a*x — 6b%x — 12a%y + 3b%y;
6) 36n— 2m® +18m — 4m?n.

1308, YopocTaTe BHpaAXeHue:
a) 9(4- 3x)— 4 (2x + 1)%
6) 3(8— 4a)(4a+3)+2(2a + 3)°

1309, JlokaskATe TOXIOCCTBO
(a® — V¥P + 2a%* = (a®*+ b} (a* + b* — ah?).

49. \./ Cucrtema NUHEAHLIX YpaBHEHWH
C TPEMA NepeMeHHLIMKN

¥pagdeanwe Bupa ax + by + cz = d, vAe x, y B 2 — mepeMen-
HHE, 4, b, ¢, d — HeKOTOpble YACJA, HASLIBACTCHA JUNEIIHLLM
YPOBHEHUEM € MPEMA NePeMeHHLIMU.

Tpoiika sHaveHHI! NepeMeHHHX, o0palmainas YpPAEHEHHe C
TPEMA NEPEMEHHEIMH B BEDHOE PABCHCTED, HASLIBACTCH DEWEHUECM
YPAaGHEeRUR,

ByneM paccMATPHBATH CHCTEMB TPEX JMHEHHBIX ypaRHeHwit
¢ TpeMs nepeMeHHMIMH. O0Iee pemeHHe STHUX ypaBHeHW# SB-
ngerTcH pelleHMen CHCTeMBl, PelllUTh CHCTeMY — R2HAYHT HalTH
MHOKECTBO O0IBX pelucHMi BXOZFIIUX B Hee ypaBHenmii.

ITpn pemeHEM cHCTeMB JMHeHHBIX YPABHEHWH ¢ TpeMs Iie-
PEeMeHHEIMH, TAK K€ KAK IIPH pPEmIeHHHM CHCTEM JHHeHHBIX
YDABHEHME ¢ ABYMS NepPeMeHHEIMH, HCIIJILIYIOT CHocoD MOACTa-
HOBKH H ¢nocol CIIOMKeHHS.

Pemum cucreMy

3x + By +22=19,
dx-y—-3z=8,
2x -2y -3z =1.
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HerynouynM OpHy 43 MEPeMEHHELX, BOCHONBIOBABIIMCE CIIOCO-
oM MORCTAHOBKH,

BripasuM M2 BTOPOTC YPABHEHUS LEPEMEHHYIO ¥ Iepes X U 2:

y=4x - 3z - 8.

Hoacrarme B nepeoe H TPeThe YPABHEHMS BMECTO § BRIpadKe-
e 4x — 3z — 8, noayUUM CHCTEMY ABYX VDABHEHHMM C ABYMS
nepeMeHHEIMM:

3x +b5(dx - 32-8)+ 22 =19,
2x —24x - 32 -8) -8z =1.

Orcioga:

23x» — 18z = 59,
—6x + 3z = -15.

VopocTuM BTOpOe YpaBHEHIte, pam;em ofie ero ugcTn HA —3,

TTonyanm:
23x — 13z = 59,
21 —Z = 5.

Pemins 5Ty cucremy, Halifem, uTo
x=2 z=-1
CooTEBeTCTBYIOINEE 3HAYCHWE I HalifieM U3 ypABHEHHSA
y=4x -3z - 8:
y=4-2-3-(-1)-8,y=3.

SHAYAT, PEITeHHEM CHCTEMEl ABARETCA Tpolika gmeen: x = 2,
y=28,2=-1.

BamMeTnM, MTO HMCKJIIOUHTE OAHY N3 OEPEMEHHEIX B PACCMA-
TpueaeMol cHcTeme Tpex ypaBHepuit ¢ TpeMs NepeMeNHEIMH
MEl MOy O EHAYE, HCIONBL3YSA CHOCOD CIHOMKEHMSA.

AHAJIOTHYHO PemaTes CHCTEMEl YeTHIPEX YPABHEHHIN ¢ de-
TRIPEMA NEPEMEHHEIMH, NATH YPABHEHRH ¢ OATLIO NepeMEHHEIMY
T A

1310. PemuTe cucTeMy YpPRBHEHMH:

a) [*x-y=8 6) [»-2y =0,
p+te=1, y-2=1,
x-z=1 x+z=-1.
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1311. HailiaguTe pemeHHe CHCTEMBI;

a) [¥x+y=38 6) |xr -2y =86
yt+z=5, dy + z = 27,
x+z=28 x+z=-11.

1312. PenmiTe cHCTeMy ypapheHii;
a) [10x - 5y — 3z = -9, 6) [2x -3y + 42 = -10,
6x + 4y - Bz = -1, 4dx - 2y - 3z = 27,
8x - 4y — 6z = -28; -5x + 4y + 2z = =28, .,

13813. HaiiauTe pemeHne CHCTEMEI;
a) [9* -8y+2+12=0, ) [8x—-4y-52-20=0,
~4x+2y-32+9=0, 2x ~38y—42+5=0,
2x — by +22-3=0 2x + 3y -4z + 45 = 0.

1314, Pewrmre cucreMy ypaBHeHMH

(x+y+2+0v=10,
v+z+v+u=14,
iz+v+u+x=18,
v+tut+x+y=12
u+x+y+2z=11

1315, Pemmre OTHOCHTENLHO X, Y M 2 CUCTEMY

ad+a’x+ay+z2=0,
B +bx+by+z=0,
+rixtrey+z=0,

ecmmaeb, btreme+#a

1316. B Ttpex cocynax 48 a1 Boxsl. Ecom M3 mepBoro cocynsa
NEPEHTEL BO BTOPOIL 8 J1, 70 BOAK B 9THX HABYX cocypmax Gymer mo-
POBHY, A €C/IN U3 TPETEEr0 COCYAA HepPeJIMTE BO BTOpol 3 i, TO
B TpeTheM BOABLI OKAXKETCA B 7 paz MeHBNIe, YeM BO BTOPOM.
CKONBEKO BOALI B KAXKAOM cocyne?

1317. IlepuMeTp TpeyroabHEKA paseH 3 nM. HanGonpmasa B3
CTOPOH Ha 4 ¢M Goybioe AavMeRpIneli; a yABOeHHAHA TPeThA CTO-
POHA PABHA CYMMe ABYX Apyrmx cTopoH. Halimmre cTopoHE Tpe-
YTONBHHKA.
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1318. ¥opocTuTe BHIpAYKEHRE:
a) (a —- b + 4(a + b)Y 6) (x + y)* - (x — y)°.
1319. PasnoxuTe HA MHOMKHTENH:

a) x* — 8y* — 6x%y 4+ 12xy%
6) 8x% + 3 + 12x%y + GayS.

N LN .>Kou'rponhuueaorpocuuamaum

1. ChopmynupyiiTe onpefiesicEHe pelleHNdA CHCTEMB YpABHe-
et ¢ ARyMa nepeMeHHNMN. IIpueenmTe IpEMep.

2. Kex pemnTh CHCTEMY ABYX VPABHEHMI ¢ JBYyMA DepeMeH-
HBIMHU COOCOBOM TIOACTSHOBKH?

8. Kax pemmThk cMcTeMy ABYX YPSBHEHHI ¢ JBYMA DepeMeH-
HBIME COOCOGOM CNOXeHHA?

HHH-

Donomiurenstbie ynpaxHeHns
K mase 8

K maparpady 17

1320. Kaxue napa neawx YHCeeJd ABISIOTCH DelreHmaMm
YPABHEHHA?
a) mn = 8; 0) mn = -8; B) mn = 07

1321. HalinnTe Bece MAPH NPOCTHIX YHCeN, ABJAAIOINIUXCH De-
HIeHUAMH YDABHeHMA:

a)ptq=22; 6) pg = 15.

1322. HoraxATe, 9TO HAKAKAS HADA OENBIX YHCEJ HE MOJKET
OLITE pemieHHeM YpABHEHHA:
a) 2x + 4y = 35; 6) 16x— 10y = 22,

1323. Ilp» xarom sHadeHnH k napa gmcen (—2; 5) sensercs
pellleHHeM YDABHeHHA:
a) kx+3y =19; 6) 2x— ky = 17

1324. Kynnau HecKoABKO KOopoOoK ¢ KapapgamsaMA. B Heko-
TOPEIX M3 HUX ObI0 0 6 KapaHaameii, & B OCTANBHEIX — IO 8B,
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Bo scex ropobkax Opio 34 xapanzama. CRONLKO KYIHIH KOpPO-
60K, B KOTOpHIX 0o no 6 rapampammeii?

1325. Tpu peiGaxa BeyepoM HANOBHNH PRIGHE M Jeriw COaTh.
Ileprsiit, NpPOCHYBIIHCE YTPOM, DEMHA He OYAUTH OCTANBHBIX.
On paspenun puly ¥3 CAAKA IMOPOBHY, HO OofHA Pufa ocTanack
JmnEed; oH BuIfpocun ee B BOAY, 3a0pan TPETHIO YECTH YIOB& M
yexan gomoii. Yepes uac peran eTepod. JdyMad, 910 OH OpOCHYA-
¢ IePBHIM, M He KeJasd OYyANTH OCTANBHEIX, DPOAENAN TC Ke
CcaMOe, UTC ¥ HEepBHii: BHKAHYJ B BOAY JHITHIOK DPHOy, BaaAa
TPeTBHI0 YACTh OT OCTABIICTOCA VAOBA M yexan, Eme uepez uac Bce
3T0 UOBTOPHUI TpeTuli prIGAK, TOMKe CYMTAA, WTO OH BCTAJ HEp-
BeIM. KakoB ObLr yioB?

1326, B kakux Toukax rpadpuk ypaeEeHHA x2— y = 4 nepe-
ceKaer:
a) och X3 6) ocs y?

1327. IlpoxopuaT xn rpadwr ypasEenus (x4 B)(x—5) -
~ (y+ 6}y —6) = 11 uepes HAUANO KOODEMHAT?

1328. Hmewrca 12 #a rpabmxe ypaspenua 4x +xy =  Tou-
KH, ¥ KOTODHIX:
a) aGcOomEcca paBHA OPAMHATE;
6) abcuucce M OPAHHATA — OPOTHMBONONOMKEBIE YHCIAT

1329. I'paduky ypapHeHHA Hx + 2y = 3 He NPMHANMEIKUT HH
ONHOH TOYKMW, 00e KOOPAHHATH KOTODHIX — OTDHUIATEJBbHBIE
uyucaa, JIOKAKATE BTO YTEEDACEHE N 00BACHATE €ro reoMeTpn-
YeCKAil CMBICI.

1330. Hokamure, uro rpaduKy ypasHeHns 2x%— 4y = 11 nHe
OPHHANJERAT HY OAHOH TOYKH ¢ HEJNOYHCICHHEIMH KOOPAMEA-
TAMH.

1331. Jasa Toukxa A (0,1; 10). IIpn xaxoM sHegenmu k depes
2Ty TOYKY HNpoxomnaT rpaduy ypasHenud:
a) 20x— 1,6y = k; ©) y— kx = 57

1332. ITocTpoiiTe rpadnK ypaRHCHHAR:
a) 10(0,2x— 0,3y)— 0,6(6x— 8y) = T;
6) 5(0,6x + 0,4y) - 0,2(10x + 20y) = 4;
B) 4(1,5x - 2,6)+ 5(1,2y+ 0,8) = -3;
r) 0,6(0,5x + 1)+ 0,4(1,6y— 2) = 0,7.
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1333. Haueprure TpadHK ypaBHEHHA:

a) x(y—3)=0; B) (x— 2)(y+2) = 0;
) (x—-4)y—-1)=0; ) (x+58){(y+3)=0.
1334. IlocTpoliTe rpaduk ypaBHEHHA!
a) x+|y| = 0; B) x—|y|=0;
6) |x|+y =0; n|x|-y=0.
1335. Yto asaaeTca rpabrxoM ypaBHeHUA:
a) |x|+|y| = 0; 6) |x|-|y|=0?

1386. Ilpz kKaxkoM asHAYEEHH ¢ nOpAMEe 4x+3y=c¢ =
2x — 3y = 8 mepecerarTCA B TOYKe, NPHUHAANEXAINe:
a)ocu x; ©) ocu y?

K naparpady 18

1337. Ilpm ragnx apayenusay m 4 b maps (m; 3) aenaerca pe-
IIeHUeM CHCTeMEI:

Sx+y=09,
2% - by = -10?

1338. Ilpn kakux sHadeHuax m H n napa (8; —2) asnsercs
PEIIeHNEeM CHCTeMEI:

a) [-5x + 2y = m, 6) [mx-3y=09,
{3x—4y=n; {Gx+ny=22?
1339. Cronpko pemeHuilt MMeeT cHUcTeMAa:
a) [8x — 6y = 5, B) (0,5x + 2y = 0,8,
{2x+3y=7; {2,5x+10y=6;
6) (4x - 3y = 12, I‘){Zx—O,3y=1.
|%x_i_y___1; 4x + 0,6y = 17

1340. Haiigure rpadgmgecknM cnocoloM nprbnmixenHOe pe-
IIeHHE CHCTeMbl
5(0,2x - 0,4) - 40,5 + 1) = -3,
{2(1,51' +1) + 1,52y - 4) = -4.
1341. Ykaxkute Kaxne-1nbo sHaueHM# a, b H ¢, OpH KoOTO-
PHX HMeeT efMHCTBEHHOE DEIIeHNe CHCTEMA
-8x + 9y = 10,
{ax + by =c.
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1342. IIpu KaKOM 3EAYEHHM € CHCTEMA
Bx -2y =3,
10x — 4y = ¢;

a) uMeeT OeCKOHEYHOE MHOMKECTEC Derrerwii;
6) He MMeeT pemeHui?

1343. PemuTe cucremy:
a) {10:: ~ 48y = 217, r) {21m + 20n = 123,

dx + 3y = 31; 42m - 30n = 36;
6) |[-12x + 15y = 150, n) |8p — 2bg = 65,

6x — Ty = -T2 Bp+27g =8
B) |11l - 8b =1, e) [18a - 14b = =54,

14a + 2b = -74; 1la - b = -36.

1344, Ilpx xaxKoM 3HauYeHHHW @ OpAMadA ax + 5y = 9 mpoxommr
qepes TOYKY nepecevcHusd npaMuX Sx+4y =6 u 3x—y =77

1345. Noxaxurre, 9o npamMas 4x — 5y = 18 npoxoxur uepes
TOUKY DepecedeHHs NpsaMbIXx —3x + 2y = =10 u Tx+ 6y = 2,

13486, Hoxamure, uyTo Npamue —2x+ 9y = -3, 2x -5y = -1
H 3x — 4y = —b nepecexalorca B ofHolt Toune. KaxoBm xoopam-
HATEL 8TOH TOYKA?

1347. Pemnte cucreMy:

a) [3@2x +y-1)=56x+ 4y + 2,
Adx ~ 2y +1) = 2x — by + 16;

4x - 2(3x ~ 5) = 3(x - y) + 80,
4y - 28y -5 = 3y — x) - 18;

6)

20,5+ 3x) - 30 =5(x - 3y) + 4

6x-8dxr+1)-T=4dy—-5@y+3)+17,
—E(x—4)-19=2x+§(x+3y)-—4.

B) {5(1.2x 2y) + 40 = 2y - 2%) - 4,
r)|
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1348, HadfiauTe pelleHHe CHCTEMBI:

(m _n _ _ Sx -1 _ 4y-1
a)‘3 5 1, B)| < -3
m+%=—9; bx = 8y + 3;
6) %+%=4, r) [2x =9y -6,

3 5y ~12  bx - 3
-g-—b=—13; 6 9

1349, Pemure cucreMy:

a) [L,2x - 2,5y = 4, B) [0,4m - 0,9n = -0,1,
-L4x + 15y = L; 0,6m - 0,3n = 0,2;

6) [3.5a + 2,4b = 58, 1) {L2x+L5y=0.I.
0,5a + 3,2b = -0,6; L5x — 0,6y = 1,8,

1350. PemuTe ypapHeHHe:
a) x* + (y - 2 = 0;
) dx*+4dx + 1+ (y — 8P = 0
Bx-y+1P+2x-y-1F=0;
) 2x + yF+(x— 2y — BF = 0.
1351. Hanumure nuueiitoe ypapHenue pmaa:
a) ax +by = 1, rpadui KOTOPOre OPOXONAT Yepes TOUKK
A(2; 8) u B(5; 6);
6) 2x + by = ¢, rpadHK KOTOPOTO MPOXOAMT Yeped TOUKH
M{~1; 4) m N(4; —-2);
B) ax — By = ¢, rpadpuK KOTOPOTO DPOXOAMT YePes TOYKH
P(5; 0) m K(-3; -3);
r) ¥ = kx + b, rpaduK KOTOPOTC HPOXONNT Yepes TOUKH
C(~4; 2) u D(2; 4).

1352, Bagairre dopmynoii mareimyo pyaxumo, rpaduK KoTO-
polt OpoXoMAT Yepes- TOYKH:
a) (-1; 8) u (2;-2); B) (0; 5) m (4; 0);
6) (4; 1) n (-3;-1); r) (-3; 0) u (0;-6).

1363. I'padur naxodl anHeitHO#t PYHKIHM IpPOXOAHT TOUKY
(—2; b) B TOYRY IepecedeHNA NPAMBIX

8x—2y =16 u 4x+ 3y = -T77?
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1354. IlepaMeTp PABHOCTOPOHHEro NATHYTOABHMKA HA 1 cM
GonkIe NEePpHMETPA PABHOCTOPOHHErO IOECTHMYrONkEMEA. CyMMa
ANHEHM TPEX CTOPOH 3TOr0 LIeCTUYTOABHUKA Ha 2 c¢m Goapime
CYMMEI AJIMHE JBYX CTOPOH OATHYIONEEMKa., Haiiaure mepumerp
OATAYIrOABHAKA. ’

1355. Macca Tpex 4YaliHRIX JIOMKEK H JBYX BUAOK paesHa 360 r,
Hailiaute Maccy 9aiiHOH JOMKKN, €eCIM MACCA TPeX BHJIOK MEHb-
me MaccH nATE galiHEX Joxek Ea 30 r.

1 1
1358, ®epmep Bemaxan 7 UACTS IEPBOTO YIACTKA H 7 BTOPO-
10, uTo cocTaBmao 9 ra. Hafiaure naomane XAKHONO YUACTKA,
eCJM LOJNIOBHH& OCTaBmIeiics 4ACTH BTOPOrO VHACTHA Ha 5 ra
MEHBIle DONOBHHHE IepBOT0 VIACTKA.

1357. Ha MuruHre NpHCYTCTBOBAMH MYKUYHMHEL M JKeHIIAHEL.
Iloeme Toro KAK K HUM NPACOCTHUHHACCE eme 1,8 rrc, Mysxuun,
MYXYHE H& MuTHHTe ¢TanRo HA 800 Goabime, 4eM JHeHIGHH.
Cxonpko MyXYEH OBHJIO HA MATEHIE BHAYANE, €CHM TOJIOBBHA

1
thmcnacocwanmacmmme,cnomooowam§ qHcAa

MeHMUH?

1358. OTrpeUIA ABA KpaBa: NepBHil HA § muB, sropolt Ha
4 muH. 3a 970 Bpemn B Gax noctymwao 120 n sogwi. Ecam 611 gwe-
pes HepBhiit KpAH BJIMEBANOCH BOAH EABOE MEHbIIE, & YEpPe3 BTO-
poii BTpoe MeHEINEe, TO 38 9TO JKe Bpems B faxk DOCTYOMIO O
nacae 50 1 Bogel. CHOMEKO BOAR BIHEBAJNOCE YMEpPEe3d IEPBHII KpaH
3a 1 Mun?

1359. Ecan yBead4HT: MMPHHEY IpAMOyroabHEKA HA 10%,
a gmay #a 20%, To ero DepuMerp yBeamdHETceA Ba 16 cM. Ecim
sKe YMeHBINKTh mImpuAEY HA 20%, a anemy Ha 10%, TO mepwm-
MeTp ymMespmmicsa Ha 14 cM, Halignre AnuEy m mmpHHY OpA-
MOYTONLHUEA. -

1360. pa noppAauMKa B gHBape saroToBmwan 900 M® jeca.
B ¢derpane nepsuiii DoApaguAx yMeHbDIRNA 3aroTosry Ha 15%,
sropoli Ha 20%. B »T0M Mecsne mepeniii sarorosusn Ha 60 M®
MeH:IOe, 4eM BTOpoil. CKONBKO Jleca SAroTOBHI KAXKARIHA M3 HMX
B despane?
11 AsveGpn, 7 xa.
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1361. B atoM rogy ¢ 20 ra niaomagm, saceAHHOR mmeHmMuei,
H 30 ra nnomazy, 3acesHHoil poxblo, cobparnm 1200 n sepHa.
B caeayolleM ToRy NPH VBeAWYEHUH YPOXAKHOCTH NMINEHHIHI
Ha 10% = poxm 5 5% ¢ Tex sKke mioinagell KonKHED copaTes 3¢pHA
Ha 90 1 Gonpme. CKONBKO NDICHHIE B CKOJBKO P3KH JOJKHE
coBpars B CaegyioleM TOAY ¢ KAXAOTO rexTapa?

1362, Baaymamm ABa uyHcia. ECAHN IepBoe YHCJIO YVBelIRIHTH
Ha 40%, a propoe Ha 30%, To BX cyMmMa yeemmumrca Ha 170.
Ecam nonydeHHEIe HPH YBeAHYEHHMH YHCHA YMEHBIIHTHL COOTBET-
cTeeEno Ea 40% m 30%, To HX cyMMa YMeHbIIHTCH Ha 229,
HaiiguTe 3agyMaBHEE THCIA.

13838. (Banaua JI. H. ToneToro.) Apress KOcnos mpeAcTORNO
CHOCHTL ABA JNyra, M2 KOTODHIX OAHH 6b1n BABoe Gosbille ApDyTO-
ro. Ilonmaua Beda aprens Kocmiia GoApmodl JIyr, & HA BROPYIO HONO-
BHHY AHH APTeNb pasAeliaach NONONAM, W OJHA TOJIOBHHA OCTA-
JAch JOKSIIUBATE Gonbmoif siyr, A APYrad CTAXa KOCHThL MAJIRIN
nyr. K seuepy Gonemoit gyr Gein cKOIIeH, 8 OT MAJIOTO OCTANICH
VIACTOK, KOTOpHI ORI CKOINEH HE APYyroid AeHL OEHAM KOCIIOM,
paborapmmy eeck Aenb. CKONEKO ORUIO KOCHOB B aprenn?

\./ Sapaum NOBLILLCHHOI TPYAHOCTHA

1364. MoxaxxnATe, YTO €CJIA K TPeX3HAYHOMY YHCJAY IPANH-
caTh COpasa TO Ke YHCIO, TO MOAYYOHH(Oe MeCTUIHAUHOe YHCIO
6yaer xpatBo 7, 11 nn 13.

1368, HanmeasaM ABYSHAYHOE 4YACHO0. SATEM NPPNUACATE %
HeMy cieba H copasa nudpy 2. Iloayumnoect ymuceio, KOTOpoOe B
82 pasa GoJabioe HAIMCAHHOTO EBY3HAYHOrC umeaa. Halimare »ro
ABYSEAYHOE YECTO.

1366. YeTnpexsuauHoe UHCAC OKRAHUMBAeTCA DHpol 4.
Ecxy a1y nudpy nepecTABUTH B HAYAJO YHCJA, TO YHCIC YMEHDB-
mmres va 1107, Hafiaure TaKoe YOTHPEXSHATHOE UHCNO.

1367. HoxaxmTre, 94T0 3HAYeHME BRIpaeEHa 910 + 4210 -
— 85% wparmo 10,

1368. Baiinure pDBySHAYHOE YHCID 5, KOTODOE IPHE Aeie-
HUM Ha b B yacTEOM AmseT b, a B OCTATKE 4.
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1369, Hoxamure, 4TO ecaH moboe KBYSHAUHOE YMCIO HAIIN-
CATH TpPHM pasa ROAPAHN, TO NONYYHTCA IIECTHIHATHOS THCIO,
KpaTHoe 7.

1370. Moxaxmure, wro wmeno 11L..1 xparso 81.
Blpas
1871. loxaknre, UTO BCAKOE HPOCTOE WYHCa0, Oonrmee 3,
mveer sy 6k + 1 wnu 6k + 8, rpe k= 0 umu ke N.

1372. Hoxaxure, ITO €CAM CYMMA TpeX NMOCAEHOBATEINLHEIX
HATYDAJTBHLIX YHCENT HEYETHA, TO HX NPOHUskelleHHe KpaTHO 24.

1373. H3BecTHO, YT0 YETHIPEXSHAUHOE YHCIO BHRa abba ae-

ageTed Kybom HarypantHoro uncaa. Haiigmre 370 geTHIpex3HAY-
HOE THCO.

18374. HaiigpTe HATYPANBRHOE YHCIIO, KBRADAT KOTOPOrQ MMeeT
BHA;
a) abbb; 6) aabb.

1375. HaligpTe MHOMKECTBO TPEXSHAYHBIX YHMCEN, IEPBHEe JBE
nHPPH KOTOPHX 00pASYIOT YMCIC, SBIAKIEECS KBAXPATOM, &
nocAegEue FBe — KyHOM HATYDATLHOTC YHCHA.

1376. Halfiagure MEOMECTBO QHCEN BHAA a, ANA KOTOPBIX

BBIIOIHACTCHA PABEHCTBO ab — be = 5.

1877. TpexzHaueOe YMCAO abc TaxoBo, 4TO ab xparao 18,

a bc — mpocroe uucno, Halinure MBOKECTBO BeeX TAKMX UMCeN.

1378. Hoxaxure, uto ecyt n € N, T0:

5" -1 . o™ — 1
a)_TEN, 6)TEN.
1379. HoxaxuTte, aro grcHo supa abbb — a menmrcs Ha 37.

1
1380. Haiignte npaBMIEHYK APOlb, GOMBIITYIO 3 » TPH yBeaH-

YeHHH 4YHCIIATenAn RO’I’OpOﬁ HA HEKOTOPOE YHC/I0O H YMHOMXECHHH
SHAMECHATENA HA TO e IMCIN0 SHAYeHHEe .npoﬁn He H3MCEHSAeTCH.
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1381, Ilepnt moEricEJMACE Ha 25%. Ha cROMBKO DpOnEHTOR
MEHBIIe TOBAPOB MOMKHO KYIETD Ha Ty sxe sapoaaty? Karoi pe-
SYABTAT DOJYUYHTCH NpU NOHMMACHEN neH Ha 25% 7

1382. Kax H3MeRHTCA IJIOMAAER DPAMOYTONLEMEA, €CHH ero
AnNUHY yBenuunTE HAa 25%, & ImupHEY yMmeHbIIHTE HA 25% 7
CaenafiTe reoMeTpHYIECKYI0 MILIICCTPAIMIO.

1383, Bsswm 100 Kr BemecTsa, B KOTOPOM COAepsuTca 99%
BoZisl. CKONMBKO BOAR HCOAPHTCA NpH NOACYUIHBAHAH 3TOTO BE-
IIECTBA, €GN €70 BAAMHOCTE CHESHTCH Ko 98%7?

1384, HaiianTe Bce NLeible 3HAUeHHA M, OPH KOTOPHX KO-
peHb ypaBEeHEA mx + bx = 20 apngerca HATYPANBHBIM YUCJIOM.

1385. PasnoxHTe HA MHOMKHTEIH MBEOIOUWIEH:
a) ¥ — bx+ 2; 6) y*+yt+1.

1386. Ilpm KakOM EHATYDAALEOM NI 3HAYCHHE BHIPAXKCHUR
n*+ 4 aBaseTca DPOCTHIM UMCIACOM?

1387. HaiinnTe xakoe-EuOYAE HATYypalnbHOE 3HAYEHHE I,

P KOTOPOM ApoOh g:—:g COKPATHMA.

1388. PasnoHuTe HA MHOXWTONH MHOTOWJICH:

a4t +4y—1; 'Oy — 28 + 2 — 6y — 3.

1389. IlpepcTaspTe MHOTOUMNEH x* — 2x% + 822 - 2x + 1 8
BHAEe KBAAPATS MHOTOWJIEHA.

1390. Jloraxkure, YTO eCHH ¢ He AeauTed Ha 5, To a* — 1 fe-
JaTca Ha O.

1891. HokexuTe, YTO eC/AM KBAAPAT HATYPAJIBHOTO YMCHA,
He KpaTHOr¢e 3, YMEHBIIETH HA 1, TO B pesyabTaTe NOoAYYHTCA
YHCHe, KpaThoe 3.

1392, HailifnTe HaTypaJbHEIEe YHCHA&, PASHOCTE KBAADATOR
KOTOPHIX paBHA 455.

1393. HoxaxnTe, vTO Opn A1060M HATYPANBHOM N 3HAYEHHE
BHptuKennsa 5n? 4+ 10 He MOKeT GLITH KBAAPATOM HATYDPANLHOrC
YHCAA.
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1394. Joxexure, Y10 OpH JBOGOM IeyoM SHAYCHMM M SHave-

m m2 md
HHe BBIPANEHNT & + 3 + g FABJIATCH MEJbiM IHCIOM.

1895. Haiigure ypasmeHne mpamoit ax + by + ¢ = 0, ecnu a1a
NpAMAas DPOXOAHT bWepes Bcé TOYKH Buha (n; n—1), rae n e Z.

1396. IlocTpoiiTe rpadMK YpAaBHEHHMA!

a)(x—y)(x+y =0; r) x*-9=0;

6) (x—2){y+2)=0; 5 PF-1=0;

B) (x~ 1) + (y—2) = 0; e) (x-2)(*-9)=0.
1397. IlocTpoiire rpaddNy ypaBHEeHHS:

a)y =|x|+x

o) y=x—|x|

B) [x|— x = |y]- ».

1398. ITocTpoiiTe rpadHK ypaBHeHMs:

a) (x*-9NFP-9=0,re -3<x<3, -3<y<3;
6) xp+yP-4x—4y =0, He ~2< x < 2.

1399, INocrpoiite rpadur byBERITHU:
a) y = |x~ 5|+|x+5|;
6) y =|x—1|-jx+2;
By=|x+2|-2, ecmm-4< x<2;
r)y=|x—6}|-2,ecm 2 < x < 8.

1400. HssecTHO, 4TO CYMMA X03(MGIHIHCHTOB YDABHEHIS
ax + by + ¢ = 0 pasEa Hymo. Hokaxmre, wro rpaduyr sToro ypas-
HeHMA NpoxoauT uepes Touky (13 1).

1401, Penmte ypaBHeHHe Xy = 3(x+y)- 6, rae x m y —
IeNsle YHCHA.

1402. JJoxexxnTe, 4TO ypaBHeHNE x%— y? = 12 mMeeT peme-
HPe B OENbIX YHCHaX, 8 ypaBHeEmE X2~ y® = 18 me nmeer.

1408. Pemoure ypaBsHEHHE:
a)|2x— 8| =11; 6) |6— 1,6x| = 3.
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1404. Hanw1 nape yncen x | y: (3; B), (107; 192), (211; 379),
(314; 565), (419; 753). Uz Bcex DepeYHCACHHLIX N&D OLHA U
TONLKO OfHA He ARNAETCH perneHneM ypaeHeEm# 187x — 104y = 41.
Kakas avenno napa?

1405. PernrmTe cHcTEMY:

{|x+1|+ly—1|=5,

|2 +1] = 4y — 4.
1406. PenmTe cHCTeMYy:
a) [x-¥y=1 o) [x+y=4
y-2=9, y-z=-2,
z2+x=2 z+x =6

1407. BcagEHK ¥ OeIIexXof OZHOBPEMEHHO OTHPABHJIHNCH M3
nyeETa A B nyerT B. Becagaux npubua 8 B ua 1,5 u pannime
Iemexoia ¥ TYT e Bo3ppaTiiica B A. Beck nyTe ¥ Hero saHan 3 4.
Hga o0paTHOM OYTH OH BCTpeTH neimexopns B 5 kM or B. Halinu-
Te CKOPOCTE BCANHPKA H CKOPOCTHL HEHIeXOAa, & TAKIKE PACCTOA-
HIe oT A po B.

1408, Isa GpaTa XORAT H3 INKOJEI AOMOH ¢ ogHHAKOBOI CKO~
pocTiio. OpHAKAN 4Yepes 16 MHEH mocse BRIXOAA M3 INKOML! Tep-
BEIf mofexxan oOpaTHO B ITKOJXY H, ACDEKER J0 Hee, HEMEJUIEHHO
Opocuics AOTOHATE BToporo. Oerapmuchk OgUH, BTOpPOil mpozon-
JKaJI BATH oMol B 2 pasa mexneasmee. Korpa mepsmit Gpar po-
THAJ BTOPOIO, OHH HOLLIH ¢ IepBOHAYAIBHON CKOPOCTBHIO M IIpH-
mAr poMol Ha 6 MUH nose oOmuHOro. Bo CKONBKO pas
cKOpocTh Dera nepsorc GpaTa GOABIIe CKOPOCTH XOAL0H GpaTner?

1409. Ira mapoMa KypCUPYIOT MeEAY ABYMA OeperaMi peKn
¢ TOCTOSHHBIMHM cKopocTAMn. JocTHTHYR Oepera, KAMIEIE ®B3
HHEX TYT e oTOpaBiagerca o0parHo. IlapoME1 oruanumi or mporti-
BOIIOJIOMKHBIX Geperop OZHOBPEMEHHO M HEPBHIA pas BCTDPETHIMCH
B 700 M or oaEOrc H3 Geperos, DOIUILELTH JAJNBIIE KAXABIN K cOOT-
BeTCTByIomeMY Oepery, 3aTeM IOBEDHYJIHN HA3AJ M BHOBB ECTDETH-
mick B 400 M or apyroro Gepera. HaiignTe mmpuey pexn.

1410. Ecam besopex naeT IemKoM Ha pafory, a obparso Bo3-
BpamaeTcA HA TRPAHCIOpTE, TO BCETO OH 3ATPAYMBAET Ha AOPOrY
nonropa uaca. Ecnu ae B 00a KOHIA OH efleT HA TpaHcIopTe, TO
BeCh IIYTH 3AHMMAET ¥ Hero nonyaca., Kakoe BpeMms 3arpaTHT
BTOT JEJIOBEK Ha OOpory, eClIH H HA pafory, H OOpATHO OH nOi-
BeT nemioM?
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872. 3,7a — 40 xr. 378. n) —2¢ + 9; 6) —4x — 1; B) —13y; r) -8,2a% + 2ab,
376. a) 3 — x + 1; 6) 5x + 4; 8B) ~Sab® — 2ab + 1. 879. a) 0,09; 6) —28,6;
B) —36,84; r) 12,718, 380. a) 8a% 6) —8x* — 4x; B) 10x3 — 1; 1) -1,B0.

381. a) 17; 6) -%- 882, a) 10,9; 6) 7. 887. ~14, -7, 0, 7, 14, 392. 8) Her;
©6) mer. 396. a)—-4,5a'%%; 6) 3x%7; 8) 0,6x7; r) —0,02a"*%. 8907. a) —17a + 6;
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6) 360 — 48; B) 0,1x + 2,3; r) 8p — 34; n) Te — 6; ¢) 1,1y — 1,6.
308. a) 57; 6) —34; 8) 11; 1) 11. 400. 1,754° — 2,8a »®. 401. 665 + 48 M.
405. ) jga®® - £a% + O,lab; 1) 0,05a%° — jra® - ot
408. a) 5,4a2"“ + 4a% - §,8q¢%4; 6) 1,76 + 1,171 — 4 54, 409, n) 2q® —
— 6a; e) 16p® + 86p*; k) —4dmn?; 3) 2y* — 2x%, 410. a) 18m; 6) 2a* + 494%;
B) —5xt — 18«%; 1) ~53%. 411, a) —4; 6) —12; ) 1 u ~1; r) Her KOpHeil.
412, a) —425; 6) 315. 413, 8) 0,972; 6) —8. 416. 8) Crenens 2n + &, crap-
mmii keedpuouent —4; r) crenens m ¢cTapmnril RosPPUNEEHT PABHE
m(m + 8). 417. a) -3; 6) 2 u -2. 418. 2. 419. a) -5; 6) 0; 8) 1. 421. 8) 5;

6) 3 mau 9; B) 7. 422, 8) 7,8; 6) 0,28. 423. 91a p. 424. a) T; 6) -111; B) 3-;.
425. 8) —9a¥d'%; 6) —4x'y?, 431, a) x™ - 9; G) a® - b*; B) 4" — @'
r) xv2 — x™2 432, a) x®* —4x* — 3x—10;6) 0®* — 302+ 3a — 2; B} ¥ — 5P +
+6b~4;e)2a ~Tab+ablP +107. 433.0) ®* + ;) 2~ 8; B)a' - 13 ) 2%~ 1.
484, a) '+ a*— a® + Sa— 2; 6) x* — 42 + 8x* — 11x + 6. 435, ) —82* —
- 6x2 + x -~ 2; 6) —6a*+ 130% — 4a + 4; B) 2a* — 10a® + 14a® ~ 4a;
1) —b* — 64b. 436, a) a® + 2a* — Ba — 6; 6) x® — x* — 14x + 24. 437, a) B3+
+ 8b + 16; 8) 2®*+ 9a?+ 27a + 27; B) x*— 4x® + 62 — 4x + 1.
438, a) ~10a — 4; 6) 86x* + 40; p) 2a + 2; r) ~2b® - 8Ba®; n) x? - 2xy;
e) 30— 2b + 1. 439. a)8x+88;6)—250+1' E) 4a® + 8la — 3; 1) 3 +

+15440a)4,6)- = By L r) ~ 11 441, 8) 3,4x — 1,4; 6) -0,34a + 1;

E) _E‘H&' ) 8y—5-§. 442, 3) 2x — 23; 6) 4b — 6g — 4; B) 30 + 8a + 14;
r) —2a — 6b — 1. 443, a) 3,74; 6) —3.5. 444. a) 83* — 1; 6) 1; B) 7°; r) 2%,
450. 6. 451. 2. 452, a) 5a®h?% 0) -12p2x3y:. 454, a) —B2; 6) 13,4.
4586. a) T203; 6) —13 122; B) 8020; r) 767. 469. a) —2; 6) 0,873. 461. a) 1275;
6) 10050; B) 60 100, 464. a) —44; 6) —44. 474. 4x%y* — 4x%* + 81,
476, 2,1a% - 5,7 ~ 9,4, 481. 91. 484, T3a + 25b. 485. 90a p. 486. a) m + T;
6) 5p; ) —0,2x* + 0,82x; r) —T6 — 7. 487, a) bx* — x%; 6) -b; B) 0,01x° +

+0,1x%: 1) %a‘—%d&&a} —2x; 6) —1. 489. Ecnu 0603RANET:E ABYSHAYHOR

TUEAO Wepes X, T0, CIeAyA o0paTHON NOoCNen0BaTe/ILHOCTH, HOMYIMM TOMXAe:
ce0 (x — 9)(x + 9) = 2% — 81, 492. 0. 497, 129; 125; 141. 498. a) 8¢* + 16;
6) 2x2 — 48; B) =Tx — 4; r) 6. 499. a) Her; 0) mer; B) 5ET; T) #A.

I'magsa 4
4 20 12
516. 8) 1,1 — 90,3; 6) —0,6b. 519. ) 3—,i; x) 0,6; 8) 5 ) ~35- 522.8) 2;
-2; 6) 1%; —1:; 8) 0; r) Kopmeit mer. 528. 6) 45; B) ~225; r) 750.
529. &) 3,2; 6) 60. 530. a) 9; 6) 12. 532. a) 7; e) —%; 3) 48; u) —12.
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534. a) 0,3; 6) %; B) -2,2; 1) 25 535. a) 4; 6) 9; ) 533 1) 16 25
B) o ©) 13,5. 586. 8) —= 6) 130. 537. a) —4; 12; 6) —0,1; 2,3; ) 31
r) Kopaeii met; ) 4,5; —8,5; e} —5,5; —8,6; ~0,5; 1,5. 538. a) @ = 0,6; 6) ¢ = =
n)a-4% na—4%; rjopascex ¢ & 1. 539. 1) x =5‘;'?:—-b—3—§-. 540. 8) 1;
6) 2; 8) 1,5; r) 0. 541. a) 3; 6) xopueil wet; B) —6; r), A) KopEeil HeT; €) —15.

542. a) 0; 6) 0; B) 1%; r), ), €} Koprell Her. 543. a) 8; 6) x — moboe
9HCHO; E), r) ropHeil Her. 545. a) a = -8; 6) a = —-8. 546. b = —0,9.

547. a) Kopreit mer; 6) —3,8; B) 2; r) aroboe uncao. 548. a) Kopuell mer;

6) snoboe wneno; 8)0; 1) 1. 649. ¢ = -1—— 550. a) -1; 6} 1; B) 29, r)
e Ll.m10 4 2 .
581. a) -1; 6) L B) e T) o 8552, a) 1; 2; 4; 6) 4; 5; 7. 553. a) 2,5;

6) 5%; B) 21' ) % 554. a), 6) x — mwboe uuCaO; E), F) TAKHNX X HET.
558. a) 8,75; 6) ~0,6. 556. a) 10; 6) 1-» B) 1_, r) 0; n) -20; e} 1. 557. a} 5;
0) 0; B) 6; r) 1,5. 558, a) 1,1; 6) — ,3)2 r) 1,26. 559, a)10; 6) ln)

r) 20. 560. &) 8; 0) §; 8) 10; r) 87. 561. Ipa cayuas: nuGo BapHasTH 6 1 8
mmerorT gacrorel 2 u 3, mabo 4 i 3. 562, a) b=2; 6) & — —13. 563. a) 23;

6 1,7; 8) 4; r) 28,5. 564.1a) 4; 6) ;; B) 1,5; r) —3. 565. a) Taxux snave-
mmit y Eet; 6) 0,8, 566. a) 0,25; 6) 4; &} 1; r} —3. 569. a) 0,3; 6) 1,04.
8§72, 120 »?, 138 m2. §578. 14 p. 50 K., 16 p. 574, 7, 14, 17 em. 575. Ta-
KUM coocofoM paccTABMTE KHMTHE Henbss. 576. 34, 68, 98 cu. 577. 80,
88, 68 xommeloTepoB. 578, 80 kM. 579, 27 yuammuxca. 580. 26. 581. 9.
582, 3000 p. 583. 4500 p. 584, 1,5 xm/u. 5BS. Ma. 586. a) 65 u 70 rn/u;
6) 76 u B0 xm/u. 58T, 1% v wm 2 u. 588, 26, 28, 30, 32. 589, 24 u 20 cn.

890, 196 cw®. 591. 26 pagos, 28 mecr. 592. 960 crpanun. 593. 720

KypPTOK. 594. 600 magenmit. 595. 80 xm. 596. 270 km. 597. 1% -

598. 6 nam 2,5 u. 509, 45 kM. 600. 20 kM. 601. 15 kM. 602. 360 Typn-
croe. 603, 496 Terpageii. 604. 28 ygennxop. 605, 84 ropa. 606. 9 xr.
607. 4 n. 608. 8} 0,11; 6) —0,4. 622, a) a # 0; 6) Tarux 3BaYeRAN g HeT;
B)a =0, 823, a) b = 2; §) b = 2; B) TakHx zpavenuii wer, 624, a) —2,5;
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6) 4,875; B) ropreli Her; r) ~0,5. 625, a) -6,5; 6) 2; B) -1; 1) % 626. a) %;

G) —21,5; B) %; r) —5. 628, a) a = 2,5; 6) a = 2; B) TakHx sHaucHUH HeT.

632.a= -3. 633. a) a ¥ 2; 6) He cyiecTBYeT; B) a = 2. 634. 22 6ankn.
635. 40 T. 636. 30 xM. 837. 7, 7, 15, 15 cM. 638. 93. 639. Jboe ppy-
sHAYHOe YMcHo, B xoTopoM 2 aABndercH nudpoii pecaTkon. 640. 63 kM.
641, 17,56 . 642, 60 7 TO xm/u. 643, 600 u 120 r. 644, 8 1. 845, Jhoboe
HATYpATbHOe yucno. 646, 6, 7, 8, 9. 647. 28 u 42 M.

T'nasa §

6581, a) x'(x? - 1); 6) y(y* — 2); B) 242" + 1) 1) @B (b — 1);
B P& lg(p®2 — 1): e) o227 (xt + a ). 658. a) 945; 6) 14,5; 8) —47,.3; 1) 7,2,
654. x) 8pg(0,4p - 0,6¢ — ¢*% 3) 14mn®(0,1m? + 0,3m - 0,6).
658. a) 5000; 6) —137,5. 656. e) (x — 1)(x + 6); :x) 5(b + 5); 3) (@ + 4)}(4 - a).
667. a) {x — a)y — x); 6) (¢ =b)b + d); B) (Bx —~ 5Y2x — 1T% 1) (a — BY¥(1 — a);
E) (x — ydx — y — b); e) (x — 8Max — 5a + b). 658, 8) x(2x — 1)y — 1);
6) a(b + 2)Xa + 1); B) y(x — N8 — p); r} ala — b)a + 1) 1) H2x — a)dax - 1);
€) Ba(x — 2)b6x — 11). 659. a) 8(a — B5bH2e¢ + b); 6) 2(8x — 4yMx — ¥k
B) ala + 9x)}a — 9x); 1) pg(p — 10g). 660. a) —4; 6) 2. 661. a) 1,1; 6) 0,75.
662, 6 u. 663. a) x® — 248; 6) 90. 665. ) (& + 1)1 — a); e) (2x — yXc — 3);
#) (8a + 2b)5x — Ty); 8) (8p— 1)(7g + 1). 667. a) (1 — aMx — b + 1);
O)(E—~da—b—chB)(X—alx* -~ -1 - +b +1).
668, a) x(x — a}y — b); 6)ym(mi+ 1 n — 2); B) a(2b — Bc)(3a + Tb);
r) x(8y% - 2z)}{b6x — 8y). 669. a) (x" — 1}x + 2); 6) (x» — 1322 — 1);
B) (x* ' — 1)a + 2x); 1) (ax” + 1)ax — 1), 670. ) (x — 3)x + 4); 1) (x —6)}x + 6).
671. 2) 9; 6) 52. 672. B) alx — 2yN1 — &); 1) ala — b)(x — y). 674. 80 KM/u
n 90 xM/4. 675. B) 188; r) 29. 676. a) 52; 6) 32. 677. 1. 678. a) 1092;
6) 3905. 682. r) Vrasanue. 3adeEnTe a + b Gyxsoli x. oaygermnrit
Tpexwier x2— Tx + 12 passioxkuTe HA MHAOKHTENN, & 38TEM NpOH3BeIITe
ofpaTHyIc 3aMeHy X Ha g + b. 689, Omubra B TOM, YTO obe YACTH PABEH-
CTBA DASJE/NBAY HA HYNB, T. K. ¢ — b — ¢ = 0, 690. a) Tx(x — 3)*
6y (x — yMx — y — 8); B) (¢ — 20X3alb + 7) r) (@ + 2b + 3cHax2 — 8).
691. a) Gab + be; 6) i — &%, 692, 44 cm. 694, ) 0; 0,6; e) 0; -8; ) O; 3:

2) 0; -22. 695. a) {5; 7}; 6) {2; 4); ») {-1,5; 26); 1) {;‘,—z -%}: ) (2h
€) {6 —1; 1); ) (8}; 3) (8). 696. a) A(-L,5) u B(~2); 6) O(0) u M(4);
B) A(-4), B(—S), C(38) u IN4); r) M(—1) u N(1). 697.a) 1 > %; 0) 0,8 <1,

699.2)7;8;,6)-8;-7T;8)9; 8, r)—3;6.700.8) 0; 2; 5; 7; 6) 0; —8; 1; 4.
701 2 n 4. 702. 406. 703, 247. T09. :x) a{a® — 5XTa® — 2); 2) H(P* — O)N3L° -2).
T10. Y (c+da+ b+ c);e){a—ba— b+ c); m)(a— ba—-b— at)
g){a—&P(a — b —¢) T1L. a) (y + 2Xx — YUx + y); 6) (@® + b¥)ab + cd);
E) a%(7a® — I a — 1); r) a%(a'’ ~ 3X2a® -~ 1). 712. a) {x — y}ab + ac + be);
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8) ala — 1)x + b + ¢); B) (52 ~ 2)(6a®— 8V + c2); ©) (22 ~ Sa®) 2+ 212 + 329).
713. ) (B® + 1Xb2 + 10); p) (B + 1) — 10); €) (b — IXb + 1)* + 10).

714. ) 4(x — 2)%; 6) ¥y + 3)%; B) 25(a — 2b)%; r) 4c + 3)% n) %(x+ 2§;
e) -;-(y - 2)%. 718, a) Yk asarme. Bocnonssyfirecs rem, wro 1,7 - 8,2 +
+ 8,2%2= 3,2(1,7 + 3,2} = 3,2 - 4,9; 6) 18; B) 1; r) —2,4. 716. a) 1364;

8) -g% 717. a) Vxassaue. BocnonsayiiTecs TeM, uro 257 = 54,

718. Yrasauue. IIpH ¢ € N 3navenre BLipaaxkenHa ala + 1)}a + 2)
RpaTHC 6, TAK KaK X0ora OH OANH H3 MHOMKHTeNell nemaTeda HA 2 M OMH —

Ha 3. 724. 8) 8; -1%; r) -3,5; 2,b. 728. a) 0,5; 0,75; 06) -?1;-: %; B) ~0,5;
1,5; 1) %; 211; 1 -1; 0; 1; ) -1; 0; 1; 3x) 15 2) 1. 726. 935. 727. 740,
743, 46, 749.

Taasa 6

731, 8) a* — 9: 6) m? — x*% B) m* — p r) d? — 1,44c% p) 252 — 0,164
€) 6,25a° — 91°. 732, a) 95 — 4x*; 6) 9p* — 25n?; ) 42® — 25a%; r) 16m® — On'.

734. 6) —-;-p‘ —imﬂnﬁ; r) 0,64b%7 — -3a8x°. 735. a) 2% - y; G) 3% - 2%;
B) m‘l _P”; r) 5‘1_ 4&!1. 7% a) xﬂ‘l-s —_ yﬁ-s; 6) a-ll!-& —_ bdu‘l-s; B) 4x8n+10_

— 25yt 10; 1) Gpt=-4 — 4gin-9. 739, a) 2* — y*; 6) 81 — a%; B) m* — 625;
r) 1 — 16pt. 743. 8) 73y* — 149x%; 6) 17m?® — 19%*. 744. ) 0,5; 6) 1; ») 3,5;

r) —1,4. 747. a) 0; 3%3 6) 0; "g; B) 0; -%; ) 0; 0,75. 748. r) [l%ms T .
750. a) 1%; 6} 2,8. 751. 16 kM. 754. x) (0,9x — 1,1yX0,9x + 1,1y);

2) (%p - 1%1;1%0 . 1%&} 7855. =) (0,2h — 0,3an)(0,2k + 0,3an);
1, 12 Y1.,.42 ,
8) [Eab - 1—3-"@15@ + 15@} TH6. R) 24; e) 11,25, 787, B) 1, 758, a) -5

u 5; B) Her Koped; e) —6%; 6%. 761. 8) (2"~ y¥*)x" + y); 6) (5% 3% x

X (5% + 8°); B) (@ *% — B+ YW 2+ BRI 1) (R — Ao GR R 4 s 1)
B) (227~% = 37+ ) 2x" % + By +¥); €) (0,707 — 0,96%+1)(0,7a* 7 + 0,96+ 1),

763. a) (3 ~ 2pX15 + 2p); 6) (8 — 3x)}(16 — 8x); B) [Bx-l- 3—%181:4- 4%};
) (8 — 13yM1T7y — 3); m) (12 — 13a)X19a — 12); e) (25n + 3n)25m + Tn).
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764.8)2; -1;6)3; -T: B) 1; %; ) T; ~1. 766. r) —(6x + 13yN(18x + 5y);
) H1la + 46Y29a + 16b); e) (11x2 + 62)(59x? + 50). 766. Papunl nan

npoTABOOOAMEEERL. 767, a) 0; 2; 6) —43 --g—: B)—0,8; 0; r) —8; 0,4. T7L. Tcm.

772. HenuTs Ha BEIpaKenHs (n — 1), pABHOE HYMO, HeMEAA. T70. 8) (m + 3r) x
x (m? — 2n); 0) (a — 26°Wb — 20%). 'T77. ) 3; 6) 2; B) —1; r) —31. 778. 50 km/q
B 70 wm/q. 785, m) 36m® + 60mk + 25k% 3) 9p® — 24pc+ 16¢%

786. 1) 1—9&.;:::2 - %mn+ 9n2; e) 16m? — 12mn + 2,25n2. 787. a) 16mt +
+40min + 25n% ©6) 9¢* ~ 12cp® + 4p% B) 4x* + 20x% + 25y%;
1) 495 — 423502 + 9p%; ) l_lﬁxi — 2222 + 163#; o) %a“ +§a7 +ia°.
788, a) 30x + 26x%; 6) 40m — 16m%; B) =16 — 24p; r) 4982 + 1; n) 4¢® + 12¢;

e) 4 + 112y. 789. a) 50m> — 80m + 0,5; 6)—6h* — 8k + 10-2-; 5) 2p* +

8,,1. , 38 1 ; 6) Tawri-
+4p+8, r) 1602+2C+18. 791. a) 4x* + 4x°y* + y2; 6) 4““

— 2a%T1ptn-1 o+ 4pt %, 792, a) —4dm? ~ B; B) 14k — 14%% — 4; ) 116 — Bc;
#) —10x — 34. 794. a) —1; 6) 1250. 795.a) 5; 6) -1; ) 0; r) 1; n) —1;
e) 0,4; ») 3; a) —1,5. 798, 9 m 11 cm. 802. a) x* — a2y — xp® + ¥
0) x® + x%y — xy? - y% B) ~BOm?n + 16m? — 120mn + 24m — 450 + 9;
r) 8a® + 16a* — 32a — 64; n) ¢* — 18c2m2+ 81lm'; e) 4a* + 12a% + o2 -
— 12ab® + 4b*. 808. 15 crpauun B yac. 809. 11 u 12 peranelt B 4yac.
811. 1) (4x — 9y)¥; e) (115 + 2¢)%. 812. r) 49; 100; 4. B1S. 4x® — 6x + 2,25;

4x% - 12x + 9; 22 — 6x + 9. 816.a)-0,5; 6) %; E) —4; r) 8; n) 0,4;
2. 41. . . . . 1, 3
e}y —3. 817. a) -E’ 43 6) {0,26; —-1,5)%; B) {3; 0,2}; 1) -6, —-Z .

819, ¢) [3;:8 +-:- ; 1) (@% + 8% 8) (x — Say®)*. 828. Ha Toro wro af = B2,

cnegyer anbo ¢ = b, ambo ¢ = —b. 824. 6 cm. 826. a) 2,5; 6) ~0,2. 830. 80 u
60 xm/q, 831, 6) -2; —1; 1. 833. B) (x — 3,50 — 12,25; r) (x - 0,6)* - 0,25.
834, a) (x — 8)x + 2); 6) (x + x — 1); B) (x —3Yx — B); 1) (x + 2}x + 6).

8356. a) 0,5(x - 6)(x — 1); ¢) %(x + 12)x — 4). 837. NIpn x = -5; 7.

838, IIpx x = —1; 8, 840. a) Haubonrmee ~1,75; 6) maumensiree 1,91;
B) HanMeHsilee 1; r) HanGomemee 4. 841. 16 x 16 m. 842. 15 x 30 M;
460 M2, 845. TO0 mM/u u 90 KM/u. 846, T5 xM/a m 65 xmM/4.
849, a) x20+2 — Dyttt i Bale — Qx¥e -l | x¥-3. 6) QgintS — 129 +6 4
+ 10g% *4— 4a¥ * ¥+ g¥+ 2, 880. a) x2+ 45° + 2% 6) Om® + n® + k%
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5) 82ab — 48a; 1) 24¢ + 10, 856. ) (2x — 3)%; 6) (Ta — 1)2. 857. a) 1; 6) %.
860. a) —m® + 3m?n — 3mn® + n%; 6) k® — 6&% + 12k - 8; B) =2 - B2ty -
- 3xy®— i 1) p* — 1,5p% + 0,75p — 0,125. 866. a) 8x® + g5 6) 9xty — 2%

B) 902 + Gab? — b% r) —a® ~ 6a%b — 9ab®. 870. a) —-}3-; 6) %. 871. a) —15;
6) —82; g) -1; 1) 2,5. 872, 52. 878. a) (0; 2); (0; —4); 6) (~2; O); (2; 0; (4 0).
879. m) 1488; e 27p° - %; &) 64a® + 1250% s) %xs _ Ll

880. B) (b — a)}b® + ab+ a?); v) (p + 24P - 2p + 4). 882. p) (0,2a ~ b) X
x (0,04a® + 0,2ab + b*); €) (m + 0,4n)(m?: — 0,4mn + 0,161?), 883, a) (® ~ b x
x{a® + @b + B*); 6) (a*+ b o™ — a*bt + B B) (v — 7 xPCE 4+
+ xn-lyn-l + yia-z); I‘) (xhd-:l + yn+1)(xﬂ+2 _ xk+1ya+l + y2h+2).
885. n) (mn? — almint + amn® + a2); e) (g + a)p'gt — ap®q + ab). B88. a) 2;
6) —0,5. 889. 45, 20 u 10 m. 891. a) (a — b)a + b)a® — ab + V) a® + ab + bF);
6) (x — I} + 2%+ x* + x* + 2% + x + 1); @) (2x — yN16x* + Bx'y + 428 +

+ 2x1® + y'). 806. a) 0,35; 6) %- 897. Tpu Tournu: (-6; -0,5); (—2; -0,5);

(2; -0,5). 904. a) -1; 0; 1; 6) —0,5; 0; 0,5; B) —1; O; 1; r) —1,5; 0; 1,5.
907. a} -4; 6) 1,6. 909. a) m(m — n)1 — m); 6) plp — Q@ip + 1)
B) 8x(y — xN2x ~ 1); ) 2k(p - 1)p + 2k). D12, a) (x — y)x —1}x + 1);
B)la+b2 -2+ BY(p+3BNp—Ep + El; v} (b — 2Hc — B)c + B).
913. B) (a + 1XTa® — 6a + ) 1) (b — 1Y8V + 11b + 8). 914, a) (x — p)f{x + PP x
X(x® + xy + y*) 6} (n? + B¥m + n)m® - mn + n%); B) (2 — 2¥(a + 2Wa® +
+ 2a + 4); ) (1 - pX1 + pX3 + pX9 — 3p + p). D16. B) afa + b)(a — b)x
x{a? — ab + b®); 1) Bla — b (a + b)a? + ab + PA). 920. B) 2{x - 1,5)* + 0,5 > 0.
821. OfineM, pazmax, cpefHee aprMeTHUeCKOe, MeApaHa paga: a) 13;
98; 10-1%, 3; 6) 28; 98; ﬁg, 3; B) 64; 98; 4%; 3. PazMax paps ocTaer-
5 TOCTONHHEIM, MEJUAEA OPH 1 # 3 DoCTOAHEA, ofbeM YBeNHUNBASTCA,
cpenaee AapAPMETHYECKOE ¢ YBOIMICHEEM N YMOHBEIDACTCS, CTPEMACH K

— ) 93&“ ‘1 . 987, 66 ca®. 938. 25 X 25 ca; 1014 co®, 943. 2) 160;
6}4,5.950.1&)(%4134-%!)2]‘.%&a}Hem;ﬁ)na;n)m;r)nem.Qﬁﬁ.n}&Sm;

) 492 967.5)-1; 5. 97L.6) 3(8m - 2)%; £)0,5(4a - bF. 972. 2) 1035 - 47.

973. a) 3(2m — n}2m + 3). 974.a) —6; —1; 1; 6) —4; 4; 5; 8) —0,5; 0,5.
975. 1) (4x — 3yM4x + 3y — 5). 976. a) (2a — b — 2H2a¢ — b + 2);
6) (8 - 5x + SyX8 + 5x — 3y); B) (6x + by — 5)X6x + 5y + 5); r) (4 — 4a — 3B)X
X(4 + 4a + 3b). 977. ) 5(2x ~ 3y + 1X2x + 8y — 1); 6) 3(3¢c — 2a + 5b) X
® (8¢ + 2a —~ 5b); B) 2(8a — 10m + 2)8a + 10m + 2); r) 3{4p + 3k — 83) x
x(dp +8k +38). 978. a) (x* — x + Ix2 + x + 1) 6) (x?~ 2x + 2) x
x{x® + 2x + 2).
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979.8) —1; -1; 0; 1. 988. 2) 2. 990. -3;: 0. 992, a) b > 1; 6) b < O.

993, ) b~ 1; 6) b — 0. 009, 5= 4120 XWO<ISL 00
- 8 ; CE T T 1156 - 8, eoml < <2 .

1004.6)( x --2-;;]‘. 1006. 8) x(x — 1) x

b [1+03%  ecm0<2<5,
10,5 + 0,4x, ecm 5 < x<10.

x(x + 1} + 1); 6) (9a* — 3a + 2¥94® + 8a — 2). 1007. 6) —5; —-8; 8.

1019. a) HMa; 6) ma; B) Ber; a) za. 1020, a) k = —1; 6) k = -5; p) k& = -0,25;
r} k = -1. 1025, a) —-6; 29; 6) 1; 7. 1028, 36 km. 1029. a) —0,6; 0; 0,6;
6)—3;0; 8. 1045. a) b= —4; 6) b = 0,8. 1046. 1) IV wersepts; e} mpm 2 < 0
H uyeteepts, nipH 0 < 1 < 2 Il yersepts, npH 72 = D Touka N He AeRHT HHU
B OFHOE A3 KoopARHATHHX ueTeepreii. 1050. a) Asnaerca; 6) He ArnsAeTCA.
1086. 8) y = 2x, rAe x + 2. 1062. a) —4; 0; 4; ©) —-2; -1; 2.
1068, a) y = x — 3, rEe x = 0. 1069. I'padur PYHKUEB DPOXOIZAT uYepes
rousn: A, B, Du F. 1070. 8)a = 1. 1071, a) # -~ -8,5. 1072, 8) (5; 0)

= (0; —6); 6) (8; 0) m (0; 2); B) [—1§;0] % (0; ); r) (100; 0) &

0; -1); n) [1%; 0) u [0;— -;—}; €) (‘%; 0] u (0; -5). 1077. a) -8x* +

+48x ~ 72; 6) ~12a% + 48a — 48. 1080. 6 cnocobos. 1086. a) y = -3x.
1088. a) (4; 13); 6) (1; -1); ») (4; —8,4); r) (0,6; 7,8); ) (-0,015; —1,47);

e) --— —311 109.. ) y=—2x + 3. 1093. a) k= 4; 6) k= 4; ) k = 0.

a)b Gy b= —63; 5) b = 25. 1095, a) (a — 1)a® + a + 1)a® + a® + 1);
6) (b ~ I)b + 1)P? + 1)P? + c2). 10086, 810. 1107. &) [IpHHALTERUT; T') He
mpresanexnT. 1113. 8) 0; 6)1; 8) 3. 1115. 11 7, 9 v & 12 1. 1128. a), 6),
B) IlpuBagneskuT; r) He upnaagnesmar, 1130, a), v} [lpmmaanemwur; 6) e
npeaEspnexneT. 11381, (3; 9) u (4; 16). 1132, 720 kM. 1139. r) MuoMeCTBO
Beex umcenm; f) {x|x = -1, x = 1); e {x|x=2}. 1149. y - 100x.
1187. y=x+loy=-x+7, e 1 € x < 5, 1159, m(n) = 2n + 1, rae
n € N. 'padhmkxoN GYHKOHE ABIAIOTCA TOUKH € OENOUHCHACHHBIMH HOOD-
FMELTAME, JeKaIpe ua ayge m = 2n — 1. 1162. a) —4; 6) —0,1; 8) 0; 1) —4;

£) —8; €) 9; x) mpu k > 0; 5) npm moox k % 0. 1183.y———%x.

1166. ¥V ¥ a 3 & 5 u e. Hairre rosddrmuentH £ v b qurelinoit dynxonn,
HCTIONBSYA ABe AAHHEE TOUKHE. 3aTeM IPOBepuTh, NPHHANNEIRAT JH TP~
THH AAHHAS ToYKa rpaduxy aumeimol dynxkumu. 1167. a) 457 6) 135"
1170. ¢ = 1,5 unu ¢ = —-1,5. 1171. b = 81, 1172.(0; 0) u {1; 1).
1178. a), 6) IlppaagnexuT; B) He NpERsANeknT. 1176. a) , B) Ilpuusane-
sxur; 6) me npunaanesseT. 1183. a) af, ai, af, a2, a; ©) a, i, a*, a*, a%;
B} a, 4%, a®, o', a¥; 1) a5, ob, a, at, al.
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1196. a) (-8; -3} 6) (-1,5; 1,5); 8) (-2,5; ~1,6); (-3,5; —4,6).

1197.a)a-1;o)a-§; B)a = 1. 1205. 8) m = 6; 6) m = 2; B) m = 7,5

rPm=0, m=1. 1216. 8}, r) [Ia; G), B) meT. 1217. 8) x =2 -3k, y = -2+
+ 4k, rae k — nenoe wacno; 6) x = -2 + bp, y = -1 + 2p, rue p — nence
aneno; B) X = —20 + Sn, ¥y = 30 — Tn, vie 1 — pence 4MCHQ; r) x =
= —16 = 11n, y = —4 — 3n, rae B — menoe wmcao. 1223, 8 ouxor BMGEN
9 pas, 9 ourop — 2 pasa. 1224, Hanpnmep, otaaTs B naTnpyOnessx MoHET
N OONyIATs CAaTy — 3 ApyxpyGnepnix mosers. 1233, 6) Becxomeuno MHOTO;
r) EeT pemermii. 1238, a) (3x + y — 2)3x + y + 2); 6) (@ — DN4 — a)4 + a).
1289. a) 4; 6) 2,25; 8) 4; r) 5. 1242. a) (1; 4); 6) (-2; 1) B) (3; 2); 1) (-3; 9);
a) {2,5; 1,5); e) (7; —2). 1243. a) (1; 5); 6)(-6; -7); B) (4; -8); r) (—5; 0);
A 0;1); e){5; 5). 1244. a) m =-B, n = -2; 6)a=1,b=-1; B) (1; 1);
1

ryp =3, g = 5. 1247. a) (-10; 5);6)a=4'§. b=-1-;*; Byk=7,p=-1;

)m=5§ n=-5 1248. a) (6; —1%: 6) a = -2, b = 2. 1249, a) (1; 0,5);
6)(-1; 0,5).1250. a) m =4, n = —6; B)a= -8, b~ 1; ) (1; 6); 1) p = 4,
k=-3.1251.a)(—1;2); 6)a =4, b= 1. 1257. a) (2; —-38); 6) {(-—3; 3);
B) (2; B); 1) (—2; -3). 1258. a) (4; -2); 6)(-2; 1); B) (2; -8); ) a=4,b=3;
NDu=5fv=-d;e)m=-3,n=-31280.aym =5, n=-4;6) p=-4,

k= -2;8)(4; 10); r) ¢ = 5, b = —20. 1264. a) [0; ——;-]; 6}a=0,05,6=0;

ppm=2,n=LrJu=1 v =1 1268, a)(0; 0,8); O}y p=1; k= 2.
1266. a) u = 2, v = J B u=-2, v=—3 B) (5; 10 ) m = —4, n = 6.
1287.a) m =8, n=—6;6) p = —15, k=-12; B) u = 4, v = 12; r) (-6; 15).
1288. a) (-4; -9); 6) m = —10, n = 8. 1269. a) Becroseuyno MHoro; 6) He
nneer pememait, 1274, 8) 8(5a¢ + 20 ) -T(3x2 — 2%, 1276. 12 u -8.
1277, 7. 1278, 20 »u 15. 1279, 40 u 25. 1280. 30 n. 1281. 10. 1282 6, 6
H 7 oM. 1283, 2 cn. 1284, 3, 3, 80 u 30 cm. 1285. 8,5 r/em?; 10,5 r/cm®.
12886, 5 gm/a 1 12 xkm/u, 1287, 5 u 7 rn/Mun, 1288, 5 xu/a. 1289, 46 1
40 xm/v. 1290, 16 xm/9. 1291, 20 » 15 gm/4. 1292, 20 » 60 xn/u.
1293. 10 1 12 xm/u. 1294. 4 1 6 xm/u. 1298. 12 » 15. 1298. 20 = 30.

1297. 80 » 50 ra. 1298. 60 w 60. 1299. 7. 1300. 16% Ku. 1301. 11.

1304, 10 1 15 50a/u. 1810. 8) ¥ ~ 8, y =0, 2= T; 6)x =4, y=2, z= 5.
1B11.8)x =3,y =5, z2=0;6)x =4,y =~-5,z~-T7.1812. g) x = 1,
¥p=2,2=8;60)x=2,y=-2,2==-5.1813. a) x=-1,y =1, z = §;
x=10,y=-5,2=10. 1314, »xr = 1, y= 2, z2=8, v =4, u = 5.
1319. a) (x — 2y)%; 6) (22 + y)5. 1324, 3. 18256. 25 pud, 1350. a) (0; 2);
6) (—0,5; 8); 8) (2; 3); r) (1; —2). 1354, 25 cn. 1355, 60 r. 1356. 20 n
15 ra. 1357. 2 Tric. 1358, 12 n. 1359. 30 2 20 cm. 1361. 88 u 21 no/ra.
1363. 8.
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3aga4uH HORBIMICHHOH TPYAHOCTH

1365. 91. 1366. 5674. 1368. 89. 1373. 1331. 1874. a) 38; 6) 88.
1375. {164, 364}, 1376. {216, 327, 438, 549). 1377, {183, 189, 361, 367,

541, 547, 728, 720). 1380. 2,2,2. 1381, Ma 20%, m 33l
1382, ¥Mensnmrea Ha 6,25%. 1383. 50 wr. 1384. -4, -3, -1, 0, 5, 15.
1385. a) (x — 22 + 22 - 1} 6) P + ¢y + 1)A - p + IMg* ~ 2+ 1)
1386. Tipu n = 1. 1387. 4. 1388. a) (y - 1) - 3y + 1); 6) (4 + 8) x
X(2 ~ 2y - 1). 1380. (> — x + 1) 1392. 24 u 11; 36 n 29; 48 n 43; 228
u 227, 1398, x —~ y — 1 = 0. 1401. (-1; 2), (1; 1), (7; 4), {5; 5), (2; =1), (4; ).
1408. o) T v —4; 6) 2 u 6. 1404. (314; 565). 1405. (3; 2), (-5; 2).
1408. &) (6; 5; —4); 8) (10; -6; —4). 1407. 10 BM/u, 5 kM/1, 15 KM,
1408. B 8 pasa. 1409, 1700 m. 1410, 2,5 «.
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NMPUNTTOXEHWUE

METOAWMECKME KOMMEHTAPUM A YYMTENA

Hauupli yueOHMK M cOOTBETCTBYIIONE VIeSHUKHA AnA 8-ro H
9-70 KIACCOB OOPASYIOT NHHHK Y9eOHRIX HSIAHME ANA yrayo-
JeHHOTO MsydeHmA anrebprl. Copepixanve y1eOHMKOB IIOIHOCTLI)
COOTBETCTBYET COBDEMEHHEIM O0OpABOBATENBHBIM CTAHZADTOM,
& TAKME BEJIOYAET B ceba IIMPOKNE KPYTr AONOJHHTEIBLHBIX
Bonpocoe. [logpobHble ofbaCHITENEHBE TEKCTH IMO3BOJIAIOT yYa-
IMUMCH YCOeIIBO NBYYATE MATEPHAA YV4eOHHMEA HAXKe CAMOCTOM-
T0/MEHO, 8 O0HJIHe IPAKTHYECKOTO MATEPHAJIRE — NpOUHO OTpaba-
THBATE DPUEMBl POIleHUA PASAMYHBIX 32789, CpelH KOTOPHX
HEMANO 38889 IOBHINEHHOH CI0KEOCTH.

MeTommeckoil ocOGEHHOCTEIO KYPCA ABIACTCH PACLIUperue
MPASUYLOHHNX YYeOHUX MmeM 38 CYeT TEOPeTHKO-MHOKECTBEH-
Holi, BePOATHOCTHO-CTATHCTHYCCKOH W HCTOPHKO-KYABTYPHOM
nuHuii. OfpalleHle K TEOPETHKO-MHOYKECTBEHHOMY IOAXORY B
H3N0XeHHH HEKOTOPEIX BOIPOCOB CBABAHO HE TONBKO ¢ Tpebona-
HHMEM HPOI'DAMMEI, HO H ¢ YEOGCTBOM TAKOTO OOAXOAH ODH BBEAS-
HMM, HADpAMeD, QVHEOMH KAK COOTBeTCTBHA MEXKIY MHOMXe-
CTBAMH, PABHOCHJILHOCTH ypaEHeHRH H T.n. Hoeme cTaHAapTH
MaTEMATHIECKOre 00pAZOBAHUA JACTABAAIOT UH&YE BETJIAEYTH HA
CTATHCTHRY, KOMOHHATODHKY H TEODHMIO BepoATHocTeili. Dror Ma-
TepHas, MOCTATOUYHO NOAPOOHO H3NOKeHHMH B yyefHEMKAX IS
7—9-ro xunaccoB, He AOJNEH BHIZBATL SATPYAHCHHMH ¥ YIAIIAXCS.

Conenmudnueckoll ocobeHHOCTEW YYeOHMKOB AAHHON JMHUH
ABAAETCA BEEA€HNE B O0BLACHUTENBHEIE TEKCTH HCTOPHYECKHX
CBeIeHHIT, & B IDAXTHYECKYIO YACTHL — 38Ja4 N3 JAJEKOr0 IIpo-
mnaoro. Taxoe H3I0KeHNe MATEPHANA XADAKTEDHO AAA ydeOHM-
KOB (MU3NKN, TOorAa Kak B anrelpe (H reoMeTpum) HOpHHATO
BRIIOYATE OOAOOHEIE MATEDHAT B KAYECTBe ACHONEMTENLHOTO K
yuefHOMY. ABTOPEL YBEpeHHI, YTO HANHULE JICMEHTOB HCTODHS-
Ma B yueGHEKe caenaer ero 60iee NPHBICKATEILHBIM IS Y&~
muxcs, JACT BOBMOMKHOCTL YIMTENID Halle oSpAIATL BHAMAHUE
INIKOJALHUKOE HA OSHICKYIBRTYPHOE SHAYEHHE MATOMATHEMN.

YuebHEK «Anrefpa—Ts comepikuT caMBe pasHooSpasHEIE IO
CTeIIeHH CAOXMHOCTH VIPAKHEHHSA. 3HAS BOZMOMKHOCTH VUAIHX-
Csl, YUHTEeNh MOMEeT RAKHe-TO S3A4aUM IPODYyCTHTR, a KAKHE-TO
OPEeANoyHTE TOJBEKO CHABHHIM VuYeHHKaM. K orum sagavam
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MOKHO OyeT BEPHYTBHCA HOBJKE, BO BPEMA NTOTOBOIC IIOBTOPE-
HAA. [JobapuM, ITO KOXAYECTEO 38JAHHN y4eOHMKA — MaGHTOY-
Hoe, A nnA POPMUPOBEHMA Y IIKOJLHHKOB CTONKEX yMeHMI n
HABHIKOB peEIIeHHe BCeX safad He 00A3ATEeNABHO.

B usparenbcTBe «MHeMOSHHA» IJIAHHDYETCA BHIIIVCK METO-
AMYECKHX PeKOMeHmanuil N yuuTensa ¥ AUAAKTHYIECKHMX MATe-
pHanorR K AaHHOMY yueOHHRY, TeMm He Memee, Mpl OpPHBOJIHM
OpHMepHOe TIOYDOTHOE MJIAHMpOBRaHEMe AndA paboTel B 7-M KJjacce,
PacCYMTAHHOC Ha 5 ypoxoB anrefpsl B memenio. Cneayer obpa-
THUThL BHEMAHHE HA TO, YTO B IVIAHHPOBREHYK He IPeAyCMOTPEHO
pesepBa BpeMeHE: yueOHBIYL MATepHAN DARHOMERHO pacHpefeclieH
o rnasaM. Jlocne mayuyeHUA Kakpol IEaBel Opejaraerca OXUE
YPOK OTBOAMTE HA DOICHHe AONONHATENBEHX 3agaRdit H ewme
ORAH — HA NOOTOTOEKY ¥ KOHTDPOJNLEOH pabore.

NPUMEPHOE NOYPOMHOE NAAHWPOBAHME
5 yacoe B Hegemo, Bcero 170 vacos

Hayaasemuiit Mmamrepaan

IopTopenue maTepuana 5—6 xiaacea (6 4)

1 Hecarnunmie Apolu, AeficTBHE ¢ AeCATHUHHME ApoGAME 19
2 OfuxaOBeHEREe KpobHE, RelicTBEA ¢ OGEIRHOPEHHRIMA

ApobamMu 19
3 Ilponentsl. Pemrerwe safay B OPOLEHTH |
4 YucnoBsf NpAMES H KOODARMEATHAA ILIOCKOCTD 14
] Moayas uncna. NeoMeTpuveckril cMulca monyasa |
6 Camocmoameavnas patoma M I (nosroperne) 1u

Tnaea 1. Bupasxesse M MHOKECTEO ero saavenmit (15 1)
$ 1. Muoxxectsa (b u)

7.8 MnuosxeeTso. DnemenT MuOKecTBA (I 1) 24
9, 10 | HoamuoxkecTso (1. 2) 24
1 Caxocmoamenvran patoma M 2 (§ 1) la
§ 2. YmcaoBsie BHpaeHNs B BLIDAMEHNS ¢ nepemennsivy (10 1)
12,13 | Yscnosiie Buipasenus (. 3) 24
14,15 | CraTHernueckme xapaxTepneTnKR (M. 4) 24
16,17 | Bripa:senns ¢ mepemennsMm (. 5) 24
18 Camocmoamenvhas patoma M 3 (§ 2) 1u
19,20 | Pemenwe AcnoAEMTENMBHEX ynpaskHepwMil K rusee 1 2q

21 Konmponrviian patoma N 1 (rnasa 1) 1y
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Koa-go
HayuaeMmuiit MaTepmar

TFaapa 2. Omaounensi (17 4)

§ 3. Crenens ¢ HaTYpaabuM noxpzarTenem (7 1)
22—24 | Onpepenenye CTéNEHE © BATYDAILHEIM NokasaTeneM (1. 6) | 34

25, 26 | VMBomeHMEe B generue cremenedt (n. 7) 2y
27 Camocmonmenvnas patoma M 4 (§ 3) 1g
§ 4. Opnounen ¥ ero cranuaprasni sug (10 u)
28—30 | Oppounen. YMuomerne ogrowencs (o, 8) 34
81--33 | BoeeepeEnme oOfHOUNEHA B CTENEHE (1. 9) 3q
84 ToxpecTea (o. 10) 1g
35 Canocmosmenvnas patoma M 5 (§ 4) 1g
36, 87 | Pemenne JOoNOMHATENRHLX YOPaKHeHHHA B rnave 2 24q
3B Ronmpoavnas paboma M 2 (raapa 2) 19

I'mara 3. MEorounenst (19 4)

§ 5. MEorowIeH H ero CTAHIAPTHEIN Bup (5 1)
39, 40 | Mucrounen. Brvncnenue suagerwit Maorownesos (. 11) 24
42

41, Cranpaprusidi ena mEorowiess (o 12) 24
43 Camocmonmenvras patoma N 8 (§ 5) lyg
§ 6. CymmMa, pa3HoCTs B DPOWSBeIeHNe MHOTOULNeHOE (14 1)
44--48 | Crossenne B BRENUTaHHE MHOTOUNEHOB (I1. 13) 8u
47, 48 | Ymuomenye OXHOMAEHA Ha MEOTOWreH (. 14) 2yq
49 Caxocmosmexvias patoma N 7 (§ 6) 1q
50—53 | VMuosKeHNe MHOrMOWIEHA Ea MHOTOWIeH (1. 15) 44
B4 Caxocmosmenvuax paboma M 8 (§ 6) 1yg
55, b8 | Pemerve AonOMEATENLHLR YRpaKHeRutt K rinase 8 24
57 Konumpoavras paboma N 3 (rnapa 3) 14

I'nmapa 4. ¥pasuennus (18 u)

§ 7. ¥pacuenne ¢ omnoit mepeMennoit (5 u)

68, 59 | YpaEHeENe H ero KOpHH (1. 16) 24
60, 61 | JIuneituoe yparHenwe ¢ oxaodt nepemensof (. 17) 24
62 Camocmonmenvrar paborna M 9 (§ 7) lyg

§ 8. Perrenne ypaBHeHHI H aaxau (13 «€)
63—66 | Pemenme ypasRennit, ceofsmmxen K jaselErmM (o, 18) 44

87 Camocmosmenvitan paboma N 10 (§ 8) 1y
68—T1 | Pemenwe safaq ¢ 0OMOWBI0 ypasEeHnd (0. 19) 44
T2 Camocmosmerbhanr patoma N 11 (§ 8) 14
73, 74 | Pemenue JOMONHHTeNBHEX YIOPAKEEHHN X raase 4 2y

75 Eonmponsnan patoma M 4 (rnasa 4) 1w
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ITpodorixenue mabauyu

M
YPOKOB

HayaaeMut nmemepan

Kon-so
uHcob

I'masa 5. Paznoxenne MEOTOYIEHOB MHOZETEAR (18 9)

76, 77
78,79
80

§ 10.
81, 82
83, 84

85
86, 87
88

§ 9. Cnocolhl pasIOXEHHA MBOTOUWICHA HA MHoENTeaw (6 u)

Brumecesne obmero maoskmTens sa cxobin (1. 20)
Coocob rpynmapoekn (m. 21)
Camocmonmenvian patoma M 12 (§ 9)

IIpaMeRenHe PAIIECHEA MHONOUICHA HA MBOMBHTEIHN
Brrancnenus, Moxazarenscteo TodgecTs (m. 22)
Perttenne ypassieEnit ¢ MOMOLIEI PASIOKEHMSA HA
nEoxEmTenH (m. 23)
Camocmonrmensnas patoma N 13 (§ 10)

PeltieHle AOTIONHHTeABHHX ynpaxHeHHE K raaee §
Eonmponsuas patoma M 5 (rnasa 5)

2y
2q
ig

(8 q)
24

2yg
lyg
249
1y

Taxaxea 6. Oopmynsl cokpanieHEOTe YMHOEeHHS (28 4)

89—

92—94
95

96, 97
98, 99

100
101
102
103

104, 105
106, 107

108
109

110—112
118

114, 115
116

§ 11. Paasocts xBagpatos (7 9)
¥YmMuieHe PASHOCTH ABYX BHPAREHHMIH HA HX CYMMY
(n. 24)

PaanoskenEre B MHOKHTENH PASHOCTH KBAIpaToR (m. 25)
Camocmosmensnas patoma M 14 (§ 11)

§ 12. Esagpar cyMMEI K KBAZpAT pasmocTH (8 49)
BospefieHHe B KBAZPAT CYMME H pa2BEOCTH (0. 26)
PaznoxeEne HA MEHOXEHTENH ¢ IOMOIED Gopuyn
KBAPATA CYMMEL M KBaApaTa pasHocTH (1. 27)
Camoemonmenvnan paboma M 15 (§ 12)
Keaapareedit Tpexanen (o. 28)
Camocmosmenviian paboma M 16 (§ 12)

Keagpar cyMME! HECRONBKMR craraeMix (m. 29)

§ 13. Ky6 cymmMm ¥ xy0 passocTr. Cymma u pasmocts KyGos. (18 4)

Bozpenenre B Kyb cyMmb B passoctH {11, 30)
Pasnoenne A8 MHOKUTENH CYNMME W PASHOCTH KyGos
(m. 31)
Camocmoamenvriag patoma M 17 (§ 12, 13)
Paznoxenne Ha MHOMKHTONH PASHOCTH H-X cTenereif
(n. 32)

crrocobkl PARJICKEHHA MHOMOWICHCE
BA NEOATERH (. 38)
Camocmosmenvias patoma M 18 (§ 13)
Pemenye AOOOMHNTILEEX ynpaxaeunit ¥ rasse 6
Konmponvnas patoma A 6 (rnara 6)

8w
3y
1y

2g

2yg
1w
1ua
149
1y

2y

2q
1y

1a

34q
1lgy
2y
1lgy
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Mo Kom-so
y HayuaeME@l MATEpHAT
Inasa 7. Oyaxoun (21 u)
§ 14, Dyaxpn ® mx rpaduxa (6 1)
117, 118 { Y10 Takoe QymErnea (m. 34) 2u
119, 120 | I'padax PyExomE (o. 35) 2
121 T'padieckoe TpeACTARIONMEe CTATHCTHUECKHY. AAHHEX
(n. 36) 1y
122 Camocmoamensuan patomae M 18 (§ 14) 14
§ 18, Jinneimas $yneona (8 9)
128, 124 | IIpamag OPOOOPOMOBANFHOCTE (I, 37) 2q
125, 126 | Jlupelisan ¢yaroms | ee rpadar (. 38) 24
127 Camocmonamenvnas pafoma M 20 (§ 16) 1y
128, 120 | BeapuMuoe pacnoxorenne rpadaKoE TEHeHBRIX $yEROEH
(u. 39) ' 24q
130 Camocmosmervnas padoma Ne 21 (§ 15) la
§ 16, Crencaman QynRIES ¢ FATYPAJISHBIM moxasareneMm {7 u)
131, 182 | @yuxuna y = »%. Crenesnss QyEROMA ¢ TeTHRM
noxazatenen (. 40) 2q
133 Oyrrnsa ¥ = x5, Crenenywas JyARNES ¢ HOGETHEIM
norssarenem (m. 41) 1g
134 Camocmormenstan paboma M 22 (§ 16) 14
185, 136 { Pemenme AOMONHETENRERIX YIpAXHeHEU ¥ rnape 7 24
137 Eonmponvran patoma M 7 (rnass T) lu

I'zasa 8. Chcremsr manelimeix ypassenwi (25 9)

§ 17, JimneiiErie yPARHCHRA ¢ AEYMSA TePeMeHHBIMM (7 1)

138, 139 | Ypaegenua ¢ ApyMa nepemessrvm (R, 42) 24y
140, 141 | JInreiiace ypaBHER#AE ¢ ABYMS DEPeMeHHEIMH

¥ ero rpadux (o. 43) 2y

142, 148 | Pemmerne nunefiAnx ypapHeHHH B neasx upenax (o 44) | 2«

144 Caxocmosmenvnan paboma M 23 (§ 17) 1u

§ 18. Cncrerr munAeiAEIX ypapHeHwii H cuocofn nx pemesny (18 1)
145, 146 | Cocrena nuueitmery ypasuenmit. Npadrdeckoe pemenne

cHereMs! (1. 45) 2q

147, 148 | Conoco6 nopcTanoekn (. 46) 24q
149—1561 | Coocof cnosxennn (. 47) 34
152 Camocmoamenvrnan pafoma M 24 (§ 1B) 1g

1531656 | Pemieane saasq ¢ NOMOIIEIc cHCTeM ypaBueHuil (1. 48) 44
157, 158 | Cacrers: nuneiiarx ypapHeEUi ¢ TPeMA nepeMeHHEIME
(n. 49) 2v
159 Camxocmosmenvnar paboma M 25 (§ 18) 1xg




MprMePHoe NOYPOHHOE NNaHWpoEaHue I3t

Oronvaxue mabauibl

N Kon-po

YDOKOB Hayueemurii maTepron 8008
160, 161 | Pemenne pononERTeNsERX yOpaskEeHnl X rnase 8 24q
162 Ronmponvnan patoma M 8 (rnaea 8) 13

Hrorosoe nosToperne {8 uy)

163 Bupaxesre n MBOMKOCTBO ero sHaveHuil (rasea 1) 11
164 Oznnounent: {rnasa 2) 1n
185 Muorouness: (rnaepa 3) 1v
166 ¥pasuenun (raaea 4) g
167, 168 | ®opryns coxpamerHOre yMHOReHNa (raasa 6) 2y
168, 170 | Hmozoeas xoumponvrias pafoma (zavem} 2y

ABTODH ¢ OHArOAAPHOCTHI0 BOCOHPAMYT BCe 34MEYAHHS H
OpPeANOKEHNS N0 YCOREPIIEHCTROBAHMIO COAEPXAHNA yueOHHKA,
KOTOPBIE€ MOXM(HO OTIPABATH MJH B H3NATENBCTEC ¢MHEMOSHEHA»,
WIR HeOOCPeACTEeHHO aBTOPSM N0 2AeKTpoHHOoN DouTe:
feoktistov_ie@rambler.ru
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