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Joporde cemMuiaacenmin

Bnl #aypacTe HavuaTh HOBLINA yYYeDHkin
npeaMer — ai2edpy, ABRLSMYIOCHE 0JHHM Ha
BAMHEMUINX PAZIC/IOB MATOMATHRM.

ANredpa BOGHHKIA 1107 BAMAHHOM HY AL
OBIeCTBeHHOH OPaKTHEH, & Peayvibrate [MoHc-
HOB 0DILHY OPHEMOE PDeIEHRA DAZHODDRaIHLLY
aagnd. Aaredpa HCIOAEIVETCH B CONDEMOHHOM
MHDE OMEeHBL IMHPOED: 8 thaauke, DHONOIAH,
JHOHOMHES, HROPMATHRS, APXUTERTVRE H 0D

HMavynaa smaremMaTHey B D 46 piraccax, Bhl
HAYYHANCE BRIDOAHATE PAIHUHLIe gelicroasd
¢ HedbiMi yHesiamMd B apobiasMe, HAaXoIUTh
KOPHE VPARECHAR, PeUOATh TeKCTORLIS A3 a0,
B 7 wuaces Bhl VAHASTe oG MHOIO HOBOMD.
Bl avy@Tech BROOEHAATL PAMITHYHBIE TOH-
ACCTECHALIe NPeodPaAs0oBaHgN: CAMKEHNe, BLi-
YHTAHHE H YMUHOMECHHS MHOIOWISHOD, Dasfio-
MHEHHE MHOOWISHOE HA MHOMNTEIH H MHOPOR
ApVroe. J1T0 4acT BaM BOAMOHIHOCTh POLIATL
pasnoodpaiible sagau. DBoepbBLic BRI yauae-
e O Ccoocodax pelueHEd CHOTEM VINIBHEeHHAR
¢ ABVMA DepesMeHHLME. Telepsh Bbl CMOIEER-
Te PeLUATL TEKCTOBLID SAiA9M, HCOONLAVH He
TOALKO VPARHEHHES ¢ OAHONR DepeMenHod, HO
M CHCTEML! ypapHesnll ¢ gaymd HepeMeHHb-
M. Bul DoagakKoMaTech ©0 CRBOHCTRAMM HERO-
TOPLRIX (PYHRLNE, HAYUNTOCL CPPOHTE WX rha-
bk, J0aHEs M vMeHHRS, OPHODDOTEHHLIC HA
VPOoRAX AnlredpiLl B T Kiacce, DOMOYT BAM 1D
HAYUSHHE MHOMFEX MKOALHLIX TPEIMeTOR: Moo
MOTDHKE, HEdopaaTiaeeis, (prnliigE, XHMEE 1 gp.

Hageomcs, 410, 3nHAMAACL OO0 2TOMY Vaed-
HHREY, Bhl NOJ00HTE ROBEIHA Y9cOHLIH Opeg-
Mer — anredpy. ud sroro  Opeddle BCerd
HANHCAHAOE B HEM A0JGKHO OLITh HOHATHO.
INoarosmy B OFLACHHTEALHLIX TEKCTAX HO-
ApODHO HIAATAETCH HOBLIA #MATEpHATl, OPH-
BOAMTOA  pPeIneHMa  pAanHusRLy aagayg.  Ouu
OOMOrYT BAM PRIOOPATLCH B MAVUASMEIX [DH-
EMAX OpeobPasoBAdMH BEPAMCHNE, DEUIeEMS
VPABHeOAHd, nocTpoenis rpaduieon (hyRELu
H ap. Matepuad, KOTopLlid BVEHO 3a00MENTL,




neYaraeTea HA upertHOM (PoHe, YT00L Bel OOPATHIIN HA HerO BHAMARNRS.
Ecau gl 3adulnd 4T0-T0 HI DAHCe HIVYeHHOMD, TO MOHEeTe O0OPATHTLCA
K pasgeny « ChegeHnsg Ha Kyvpea mareMariakn 3—6 waaccone. Konrpons-
HBE BONPOCEL M AAMAHMA, NOMELIPHHLIe B KOHLEe KAMGIONO uaparpada,
NOIBOJAAT BAM 3AAVMATLECA O CVTH HIVUICHHOIO MATEDHAIA.

B yvuebouie paM Opeiiaralorcd pasnocdphidie yviipasinenns. Hage-
EMOCH, Y0 Bhi OPAMETe AKTHBHOG VYACTHE B BLINOUEHOHAR VIO HeHE
[10J] HAZHAHHeM «INEAYA-HCCACIOBAHKEe», PACCHMTAHRLIX H KOJI0KTHS-
Hoe obCyHcleHEe OPHEMOn PeLIeHHA, A TaKHe aQaMuil, OpeliHalHae-
HBX gada paborkl B apax. BRIDOAHAA TaKHe 3AJaHHA, DLl HAVYIHTECh
UPHCAYILHBATLCH ¥ MHOHHIO TOBAPHIER B OTCTAMBATL CBOIY HOIHLLAI0,

Ecan Bhl HEHTERECVETECE MATEMATHEOH, TO BALLe nouMamie, Geaveios-
HO, HpHBIedeT saTepuan pyopuEl «[lna reX, ET0 X04YeT JHATE OOUlh-
Hies, OOMEeMIPHHLEL B KOHIe Eaokiol raasksl: Coendatsao L pedsr,
HAXOAHIINE PALOCTLE B PeieHHl Hedpocrhix aagad, B ydelnuke [Hose-
LIeHLL 30004 NOBLINEHHEGH TPYIHOCTH .

Roteqno, MB0ldaM M3 Bac JEODONLITHO VIHATL, HAK U DO096MY Sapost-
AANCH | 3aTeM PAIBHBASICH TOT HAIH HHON pasgen anrebpst. Qea oreera
HA ITH BOOpochl B yuyediuke gawrea s Heropaweckie coeieilinss .

JRennes BAM VOOEXOH B HIVUeUHMH HOBOI'O HHTEReCHOrO LpeiMeTa —
e

B vyehiHKke HCOO0ALIVIOTCH CAeAYVIOLINe VOJIOBHEE OOOIHAYCHN:

:: :: — MATERHAN, KOTOPLI BAMHO JHATE

:: :: — TEHCT, KOTOPBRHN HVEKHO 3AIOMHHATE

| 2 — HEAYANO PEIISHMS BEA0TH

<] — OEOHYAHWE PEPHNA 380ATH

@ — HAYAND DOOCHOBAHME VTBEDSKIEHAH HIH BhIBOAAS (OPMYIILI

J — DHOH4YAHRE OBOCHOBAHNS VTBE[HIEHES IIH BRBOGS (DOpMYIihk
19, — zaganme obA3aTEdIRHOND YPOBHE

201.| — sagasne noBnnuesHOl TRYIHOCTR

m — V¥HOpAaMHEHUE ATH NOBTOPEHIHA



|'_ : :
EEERE BEIPAXKEHWA, TOXXOAECTBA,
YPABHEHUA

B atolt rmape NoBTOPAIOTCA HadYankHelo cBedeHMs wWa kypca anrebpl,
C KOTOPBEMA Bbl NOAHAKOMANWCE B 5—6 knaccax. Bam y=e nNpyxooudnoces
HAXOOWTE IHASCHWA BLPAXOHWA C NOPeEMENHBIMK, CRABHMBATE WX, POWATh
YADHEHMA, NPVMOHATE MY NPH DRWOHKKA HeCNoXHEX 3a0a4. Tenep aTM aHa-
HIAA WM YMEEHHA BYyOYT paciuMpedes. Bel yasaoTe, YTo HAaLBGOTCA TOMAGCTROM,
TOXACCTOEHHLIM NPeoBPaICEaHNeM, HIYYUTECHL DLNONHETE TOMOESTROHHLIE
npecbpaszopaHns BLPAXCHWE C NOPEMOHHEIMK W NPUMEHATE MX NRW PeLe-
MUK YypaBHoHME. PacluMpeTcd Kpyr 233084, KOTOPRIE Bbl CMOMETE DeLWaTh
C NOMOWLID YRSBHEHKEA,

{7 MUCIA U BbIPAXKEHWSA

1. PauvoHanbHblie Yyucna

B gyvpee MOTOMATHKH Bl BOTPEYAANCH ¢ PAAMHMHLIME BAGAMME Y-
cedt. Huena 1, 2, 3, ..., KOTODLEIe HCOOIBEIVIOT NPM C4Y46Te. HAIERIBAKT
HATYPAILHLIME YHcaaMi. O o0pasyior MUOMECTIGO LOMUPaIbiinix
yuced. Hamypansisie Yucad, RPOMUSONOROICIBE UM HUCHd 4 YHeAo
HYIL COCMAGIAINM MIHONECTIE0 WEIblX Hiueel.

Kpome geanix, saM HiBecTHh Jdpodubte ductd (DOIOHHTOILHLIE W
orpanareihube ), Hease u dpofiisie Qucld cOCmasision MiO0Mee MG
POUEONEABIMY YUCET.

*  MuosiooTe0 HATVPANLHLIX YACe] 00Lmpo oboanauaoT OviRBol N
(o Depnoil OYKBELI JATHHCKOMD CHAOBA Raluralis — ecTeCTEOHNLIA,
PN LLT),

¢ MHOMECTHD Ueflhix Yyuce] — Dveeoll £ (or pepaol OVKBLL HeMel-
Koo caopn Zafl — qyueno),

¢ MEHOECCTED PALMOHANLHALIX YHCAT — OvEBol ¢ (0T oepeoll OVHDLL
PpaAdUYICKOrD CloBa qualienl — OTHOLICHHG),

B 1. Yucna 1 BepaKoHKR
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HanosMons, 4To B MATOMATHES CHOBOM «MUOMECTRBOs HPHMHEATO HAZGL-
BATE JIEOOVID COBORVIHOCTL O0BeRTOR, 0DLeAHHEHHEIY KAKUM-TIH00 ODLLIAM
npuagaros. Hanpusep, MOMHO POBODHTL O MHOMECTEE JUOMeH — rpas-
aan P, 0 MHOKECTEe CHMBOJLOH, HOOOALIVEMLIX M JANHCH MATEMA-
THYECHHX BblPpAMCHAN, O MHOMOCTEe ORPYHHOCTOH ¢ WeHTPOM B AaiHOHN
rodre, Ho smul celiune Gyviesm paceMATPDHBATL YLCAOERE MNGENECRIE.

g roro yrobbl ZAUHCATL, 910 KAKOS-THG0 YHCA0 OPHEALTEHHT He-
KOTORGMY MHEOHECTEY, HCUONBIVIOT anark £, HanpusMep, YroepHaciedss, 4o
CHCI0 2 ARAHeTCH HATYPAITLHLIM (T. €. 4T0 YHeI0 2 DPHHATIeSET ME0IEe-
CTHY HATYPALNLIX YHOSN), MOMKHO 3amEcats tak: 2 € N, A 1o, vro uscio
—Z2 H¢ ABNEOTCH HATVPAILHLIM, MOMHO JOHCATE Thik: —2 ¢ N.

Eciu sascaeifi sgeMedt Muosectrsa B Apiderci aaeMedToM
MEOHecTEA A, To MmuackecTno B Hadkinnior nodMioxecrison

MuoxectTsn A. Dro aanpcsipaioT rak: B < A4,

Tak, MEMGHECTEO HATYRNUILHLIX YHCED HSBHeTeS H0IMHOMECTROM
MEGRCeCTEA Heasx gacen: N © F Touso Tag #e MEOEeCTBO Lesihix
YR ABAACTCH OOAMOMECCTEOM MOMECCTEA PANMONANLHLIX 9HCQIE
Z — €. Mmeem menouky priouenufi; N © £ © Q.

CormHOLIeHMA MEHLEY MEMHeCTEAME NRHHATO HLUOCTRHROBATE ¢ 00-
MOLLLK COSLMATLHBIY CXEM, HASLIEACMLIY Kpyrasmus Jiinepa. Ha pacoyva-
we 1, ¢ paofporedo coornoimenEe B © A, 3aeck BMEHO, YTO BOP TOWKH
Kpyra B8 OpHHALACHAT W Kpyry A, A HA paevHaee 1, § Opod/LiKcTDRE-
POBARD COOTHOICHHE Mexdny Moosectoamu N, Z u Q.

aj i)

P, 1

r-—.-—————— —-————-————————-——1

| Beaxoe pAnMOHANLHOE YHCHO, KAK Oei0e, TAK B gpobuoe, |
: MOIHO DPeICTABHTE B BHAO AD0DE ?,r,a,u ol — Leaoe 4YHeiIo, :
| a n — parypankdoe. (IHO H 10 e pALHOHANRHOS YHca0 |
| MOMHO UPEACTRRNTE B TAKOM BUAS DAAHLIMH COOCOGAMBE. i

L-'-_---——.--—-.-———.------—.-_-_‘

Hanpumep, % sy 2 _ 40,

4" 8n'

; =4 —14 103 BLE. . =B 20

G m Buipaxedna, ToxOoecTa:a VaaHEHNAA
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| Cpexan gpobeil, ¢ TOMOUIEK KOTOPHIX 3ANHCHEIBAETCH IaHHOE ]
pAlHOHAIBHOS THCI0, BCErJa MOMMHO VHEASATE ApoOb ¢ HAH-

| MeHBIIHM 3HAMeHATeleM. JTa Apobs HecokpaTuma. aa me- |

| ORIX THCED TAaKad IpoDbs HMeeT 3HAMEHATeIb, paBHBIH 1. |

L—--'__--—_---_—n_-_—-—_—-h_-ﬂl

T-EPMHH «PAOHOHATIBHOE YWHCIIO = HPDHE{JLU.E':JI OT MJATHHCHOTO CJI0BA
Tﬂffﬂ, UTo B IepeB0Ie 03HAYAET «O0THOOIEHHE» I:'IECTHDE!].
PBEEMGTPHM BOOPOC O MPEOCTABAEHHH DAITHOHANBRHEIE YHCET B BHIE

IecATHTHRIX Ipodeii. 1
IlpegeTapuM B BHAE JAecATHIHOH JIpo0H THCIO 3 aa aTtoro paa-
OeldM THCIATENs Ipo0H HA ee 3HaMeHaTendb. llomyamm
1 al
10 | 0,125
8
20
16
40
40
4 0
Tarum obpazoM, — — ().125.
] ' 9
Touro Targ #e MOEHHO DOKA3ATE, UTO 1E=i,15; S 0,025.

IIppMeHHM Tenepk 3TOT CHOCOD ODpAUIEHHA OOBIEHOBEHHOH ApodDH B

&
JeCATHYHYE E YHCITY ﬁ' rD:E.i"iIfII'-II THCIHTENTE HA AHAMEHATE L.

8 |37
80 10,216216
74
60
37
230
222
- 80
—74
60
37
230
222
8

§ 1. Yncha v BbipaxeHns 7



IlepBeIM OCTATHOM, TDOTVUEHHBIM OpPH JeTeHHH, ABIAeTCA CAMO THCIO0 8.
Bropoii octator paeeH O, TperHil paeeH £5. JaTeM ONAThH HOOJIVIHIN
B ocTtaTee 8. llpogon:as geneHHe, MBI, HAK H PaHBIIE, NPHIHCLIEAEM
K octaTeaM HyaH. [loaToMy cilegviomMM OCTATHOM CHOBa OvieTr 6, no-
ToM 23, M cHOBa ocTarok 8 M T. A. CRoAbKO ORI MEI HH TPOIOIMEAIH
IeqleHHe, MBI He NOaviuM B ocraTtee (. 3HATHT, JeleHHe HHHKOTIA He
FAKOHTHTCH.

B :
l'oeopaT, uTo ApodL a7 oDpalgaeTcd B OCCKOHPUYHYN OJeCAMUNHEYNW

dpodv 0,216216...: 3
— = 0,216216....
aT B

Tar xark DpH JeleHHH YHCIAHTENIA 8 Ha 3HAMeHATEIL 471 MHOCJAeI0-
BATEJILHO NOBTOPAKTCA ocTaTHH &, 6 # 23, To B YACTHOM B OJHOM H
TOM e HopAgHe DVIVT DOBTOPATECA ThH nudgpsn: 2, 1, 6. beckoHeuHEIe
AecATHYHBIE Ipo0H TAKOTO BHIA HAZRIEBAWT nepuodudeciumiu. lloeropa-
madacad rpynna oHgp coctaBnser nepuod dpotu. Ilpw zanmeH nepuo-
IHUECKHX JAecATHYHRIX Apodell nepHoa OHIIVT OJHH pa3d, 3aKIniIad ero
B KPVIJIEIE CKOOKH:

8
— =1{L{216).
37
JTa 3aOouchk THTAETCHA TAK! HYJb HOeIbIX, ABECTH IIeCTHAAIATE B Ie-
pHOIE. _
i 2 n
Yucao S TAKe ZANHCEIBAETCA B BHAe 0OECHOHETHOH IecATHTHOII
ApobH: T

{5 = 0:5833... = 0,58(3).

OTA BANHCE YHTAETCH TAK: HYJIL HENBIX, NATLIECAT BOCEMB COTHIX,
TPH B NepHoIE.
TouTHO TAK e MOMHO HOKA3ZATL, TTO

1 = 5 51
5E =2,106), T

Boobme eammoe ApodHOS THCEIO MOMNHO OpPeIcTABHTE JHDO B BHIe
IecATHTHON ApodH (KOHeTHOH AeCcATHYHOH Ipodi), AN00 B BHIE DecHO-
HEeTHOH JecATHUYHOH NepHoIHTecKOil IpodH.

JIH0VI0 KOHETHVID AecATHIHVE Ipodb M JHb0e MeIoe THCIO0 MOMHO
3ANHCATE B BHAe DeCHOHETHOH JecATHYHOH ODepHofHUecHOl IpodH, OpH-
MHCAE CIIPAEA B KATECTEE JECATHUYHBIX 3HAKOE DECHOHEUHVH) NOCTEI0Ba-
TelbHOCTE HyJeH. Hanpnumep:

2,5=2,5000...; -3=-3,000... .
Tarum odpazoM,

rI'_-l-l-l-l‘“--_l-iI_-_-l_---ﬁ-lim---l—--_-ﬂl

— 0,(45).

| EasmA0e PAlMOHAILHOE YHCJIC MOMET ObITh NPEACTABIASHO B BH- |
l Ie DeCHOHEUHOI AecATHTHOH NepHoIHTecKO JTpo0H. I

L"__:___--m_-—-__-nm_-_—__-llj

3 m Boipaxenusa, TOXKIBCTBEA, ypPABHEHMA



BeprHo 1 obdpaTHOe VTBep:HIeHHNE:
r__ B B N N B &2 =B __§ =B B B B &R =B I-l'--ﬂ'“__-l-'lllrﬂ'ﬂ

Kamaad DeCKOHEUHAA JeCATHYHAA NepHOAMIecKad Ipods Tpel- |
CTABJAET HEKOTOPOe PAIHOHAILHOE THCIO0. |

| |
-
i_—\.—lj—:l —r;..d—n—'l—.l..—lah—dn—.i—il—:l-—..d—n—t.l—l.—l-.-l—n——;—:ll—...ﬂ—:—l.l—h—h.-l—n-_‘t

2. 0.0045) - L.
11 74

JTH pPABEHCTEA JIETKO IPOBEPHTE, BEINOJHHE JeleHHE.

Pazarie DecKOHEUTHEIE IeCcATHYHLIE NepHoIHUYecEHe ApPolH IIpe-
CTABIAKT pa3Hele pPANHOHAABHEIE THcaa. MHerawueHnem ABIAKTCA
Ipobn ¢ nepHogoM Y, KOTOpPRIE CUHTAKT APYrol 3aNHCEID gpobel ©
nmepuogom 0O:

Hanpamep, 0,(3)= %; 2(36) = 2

049 = 0,999... = 1,000... = 1;
16,1(9) = 16,1999... = 16,2000... = 16,2.

BecroHeuHbBIE JecATHIHEBIE Ip0o0H ¢ nepHogoM Y zameHAwT gpoba-

MH ¢ DeprogoM (. 3aMeTHM, TTO OPH 00palleHHH O0DBIKHOBEHHOH IpodmH
E JecATHYHVI) He MOMeT NOJAVIHTECA Apodb ¢ nepHogomMm 9.

BeckoHeUHBIe JeCATHYHEIE HENepHOIHYECHKHe IpodH NpPeIcTaBIAT

THCAA, He ABMAKIIHecHd pPALIHOHANRHBIMH. Hx HaswleawT uppauuoHdIb-

HbiMU Hucaamuy (IpHCTABKA <«HP» O3HAYAET «OTpHOasues). HMppamno-
I
HAJBHEIE THCIA Helb3d NPEACTABHTL B BHIE OTHOIIEHHA -, TAe m —

neja0e THCIO, 4 1 — HATYPAIBHOE.

I[Ipueegém NpPpHMephl HPPAIHOHAIBHBIN TWHCEI:

3,010010001... (eguHHOE pas3geldlTCA OOCAEIOBATEIBHO OJIHHM,
IBYMA, TPEMA H T. J. HYIAMH);

—2,020022000222... (vncao Hyaell H YHCI0 IBOPK HAMILIH pa3 veBe-
JTUYIHEBAETCA HA eIWHHIY).

HppanioHANBHEIM YHCIOM ABIASTCA UHCIO T, BRIDAMKAIIES OTHO-
[IeEHHE JJIHHBI OKPVHHOCTH K €€ ITHAMETPY:

n=23,1415926...

Muoxwecmeo pauUOHAABHBLY YUCET U MHONECMEB0 UPPAULOHAJIBHBLY
HUCED COCTNAGAANM MHOMECMED JelcMEUMeETbHbIX HUCeT.

boaee moapodHO 0 IeHCTEHTENBHBIX YHCIAX BRI V3HAETE B & HI4cCce.
B rypece agredper 7 Kiacca Bee JelcTEHA MBI OVIEM BEINOJIHATE TOABKO
¢ pPAalHOHANBHBIMH THCIAMI.

YopaxHeHus

1. Bepro a1, 1TO:
a) 4 N; 4 Z; -4 € ) B) 28 € N; 28 € Z; 28 £ @7
0) 5,6 ¢ N; 3,6 € Z; 5,6 € §;

1. Yucna v BblipaxeHus

9



2. Karoe na MHO¥EecTB (A nan B) ABIALTCHA DOAMHOMECTBOM JpPYroro:

a) A — MHOMEeCTBO YUeTHHBIX 4YHcesn, B — MHoMecTBO THCE, KpaT-
HEIX 4;

0) A — MHO¥ecTBO JeqHTenaell unciaa 12, B — MHOMeCTBO JelHTesnell
gucaa 60;

B} A — MHOMECTED TPevVIoJAbHHKOB, B — MHOMECTBO NPAMOVIOIE-

HBEIX TPeVIOIBHHEOE?

3. HPE.'I[,ETEIHBTE' E BHIe OTHOIOIEHHA OeJIO'D YMHCIA K HATVPAJIALBHOMY He-

CHOABKHAMHA cOocoDaMB YHCIA 15; 0.3; —31; 27 0.
a 4

4. HPEHCTELELTE B BHIE I[,FH:IEH C HEHMeHBIIHM HATVDAIBHBIM SHaMeHO-

1 2
TedeMm uncaa 36; —45; 4.2; —0,8; IEE; -3
d. llpegcTaBkTe B BHAe DOECHOHEUHOH AecATHTHON ApodH THCIO:
1 1 & 3
E'.] E: E} ?r ,ﬂ:] _E: :"I".'] _]-T: H} _lﬁu
o 20 a T
o) —- s 2} 10,28; : s L) A=
B) pE r) i e) z) e K) 211
ﬁ'. CpaBHNTE palHOHAIBHEIE THCIA:
a) 0,013 =u 0,1004; x) —2,005 m —2,04;
o) 24 u 0,003: 3) —1% rm —1,75;
B) 2,24 u —3,42; n) 0,437 n %;
) 2 u 0,375; s 0,13;
r} g u 0,379; K - n —0,13;
o) —L174 »m — 1%; n) 1,37 m 1,(37);
10 11
a] — i M) —d,(d4) B —5,54.
) = ) (34)

7. YraxuTe Karoe-IHD0 YHCIO, KOTOPOEe:

= 1 = 1 1
a) boasLIe 3 HO MeHBIIe 0) Doawsme T HO MeHBIIe =

- 1
i

8. YHax#Te HeCKOJIBEO YHCeN, IAKIHTEHHLIN MeXIV:

a) 10 m 10,1; B) —1001 m —1000;
= 1 2

—0,001 0; = —,
o) H T} 5 H =

8. JanEmuTe NATE YHCET, IAKJHUEHHBIX MEMIV THCIaAMH:
a) 1.3 »n 1,4; B) —10 000 g —1000;
| 1 1

B) & n ITs r"_l—ﬁ-n—a-.
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10. Haiignre:
, ecrm x=10; 0,3; 0; -2,7; —9; 6) x, econ |xj=6; 3,2; 0.

a) |x

11. SanumuTe De3 3HAKA MOIVIIA:
a) |a|, rae a = 0; B) |28, roe b= 0; o) |y — 3|, rme y < 3.
6) ||, roe ¢ < 0; r) |x— 5|, roe x = 5;

12. Cpegn amcen 1458; 1805; 2542; 3620; 89217; 364425 majiguTe B
BRIMHIITHTE Te, KOTOpPRIE: a) geaartca Ha 2; 6) kpaTtHE 9 B) menaTcsa
HA 2, HO He KPATHBI 3.

13. PaznoxuTe HA TPOCTBIE MHOMHTEIH:

a) 66; ) 1200; 8) 5460; r) 1001,

2. YUucnoesbie BbipaXeHus

PemuMm zagauy:

« TYPHCTEI B TelUeHHe ABVX UMACOE eXaJIH HA BellOCHIeZAX [0 [IOCCe
co cKHopocThiy 16 KM /4, a 3aTeM OLIH JecoM eme 7 KM. Kakoea ganHA
BCcero mapurpyvra? s

Ilo mocce TypHeTel npoexann 16-2 (km), a JecoM ODpomam 7 KM.
IToaromy anuHA Becero MapmpyTa paBHa (162 + 7)) (kM), T.e. 39 mM.

Pemaa zagauy, MBI ODOOVIHIH iucaoscoe svipaxcenue 16-2+ 7,

Hucnoesle BEIPAMEHHSA COCTABIAIOTCH W3 YHCE] ¢ IDOMOIIBK 3HA-
KOB JelicTEHH ¥ cHEoDOK. llpueBenem emeé npHMeprl YHCIOBEIX BRIpA-
swmenuii; 43:5; 96-3-1,2; 5-(7,4—6,1).

e, i s

' Ynueno, KOTOPoe MOAVYASTCA B PedViLTaTe BRINOJIHEHWS JeilcTBHil :
, B THCTIOBOM BEIDAMKEHHH, HARBIBAKT JHAYCHUEM GbIPAMEHUA. "

Haijigem, HanpmmMep, 3HaueHHe BeIpaseHHA 12-6 - 435: 7. Haa atoro
Mbl JOJI¥HEI, CODTHOIAA TPHHATEII ODOPAIOK MeiICTEHH, BBRINOIHNTE CHA-
AJA VMHOMEeHHe H [Ie/leHHe, 4 3aTeM BRIMHTAHHEe:

1)12-6=72; 2)35:7=5; 8)72-5=6T.
Upeno 67 — aHaueHNe BhIpa:eHns 12-6 - 35: 7.

| Ecom B BREIDAMEHNH eCTh. JeJeHHe2 HA HVIL, TO BRHIDAEEeHNEe He i
| IMeeT UYHCAOBOrD 2HAYTEHWA, TAKE KAK HA HYVIE JeTHTR HEJIh3H. (&I |
| TAHHX BHpAMEHHAX TOBOPAT, YTO OHH He HMEeT CMLICIH. i

L"-'_lh“l-'_.*ﬂb--._n—-l_..Illl_'ﬂ.u--'_ﬂ--b--l-.Illl-ﬂlhlll'!r

1
12+ 4-(—3)'

Hanpumep, He HMeHT CMBICTA BhRIpA:XeHHA 35 (4 - 2 — 8),

1. Yncna v eLipaxeHus

1




?npamueuun_

14. HaiiguTe 3HAUEHHE BRIPAKEHN:

a) 6,965 + 23,3; r) 6,5-1,22; @) 23,4: 15;
6) 50,4 — 6,98; ) 0,48+ 2_5; z) 16,94 : 2, 8;
B) 858 — 9,504; e) 0,016 - 0,25; u) T5::1.35.

15. BrinoaHEUTE JeHCTBHA:
a) 451,92 : 12 - 20,16; 6) 1,08-30,56—9,72:2.4.

ﬁ HaiinnTe zHaueHHe BRIPAMEHWA:
a) 3,6:0,08 + 5.2-2,5; D) (9,885 - 0,365) : 1,7+ 4,4,

17. BrinonrauTe JeHCTBHEe:

501 3 4 4 3 -
a) g+ B) 10 15 ) g gs w) 22 L
T & a2 2.9 3
D}S 5 r)a dE e) 2 ‘107 3}65 10.

E BrimoaHHuTEe IeHCTEHE:

a) 4,2 —8§; r} 1,2 «(—8) #) 38 1 (—0,19);
0) —2.4 + 5,6; a)—8-4.9; 2)—-16 :0,2;

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

19. BrruamcanTe:

1 3 ( g9 4
e =4 —_ e . | ] .
4) 65 —%; "3 l 16/ ) 7 _“]\
; 2 3 5 [ 4)
—2=+4- — - (—6): 3y =16 —|:
B) =&tz A) 15 - (=6); ) =18%] Q_J
oy SR 4 - A A b a8
B} JE == [‘II, E!] —da o; H] _L-;:E L‘—l?J

20. 3anumHTe TPONEeHTHI B BHIS IecATHUHOH npodm: 1Y% 5% TY%;
10%: ; 20%; 25%; 36%; 0% TH%: 100% : 138%; 263%;: 0,2%;

0,43% .
21. IlpegcraBerTe OpobH B BHAe npounentos: 0,01; 0,04; 0,23; 1,17;
L3 - S - 71 . F L3 = 1. l E. i
2,78; 4,5; 0,005; 0,9971; 1,369; 2,2785; 2’ 1' 1° 207
% Haitnnre:
a) 1% =mcna 240; r) 9,5% unemna 280;
o) 40% unecmaa 13: n) wacao, 30% =xgoroporo paBHBI 18;
) 1209% unmcaa 8; e) uncan, 125% wkoToporo paBHE 550.

23. Ha nakeTe MOMOKA HAITHCAHO, UTO B MOJOKEe COOEpHUTCA 8,279 HH-
pa, 2,3% 0denka u 4,7% yriaeBogoe. CHOILBKO I'PaMMOB KaXI0T0 H3
ATHX BEIIeCTE cojep:xuTca B crarkase (200 r) momoxa?

12 LGELENE Boipasxedus, TOXOBCTEE, ypPaBHEHWA



24,

25.

0.

31.

32,

3.

B thepMepcrROoM XO03AHCTEe cobHpanH mo 406 O DIIeHHWOE! ¢ TeKTA-
pa. lIppMeHeHNe HHTEHCHEHOH TEXHOJOTHH MNO3BOJIMII0 VBEIHYHTEH
NPOH3BOACTEG MIIEHHOHI HA TOH e mnomagn =Ha 25'% . Croasko
IEHTHEPOB MIIEHHIILI CTAJAH co0HpaTthk ¢ 1l ra B aToM depMepcroM
Xoz3AHcTEeY

34 HeCKOAbHO KHHT yoiaarian S20 p. CromMocTH ABYX H3 3THX
KHHT COCTABHIH cooTBeTcTBeHHO 209 m 45% #HapacxoJoBaHHBIX
neser. Ha croasko pyOaeil ofHA B3 PTHX KHHUT JIeIeBIe APYroi?

Henonsaya Tpu pasa unugpy £, cOCTABRTE ERIpAZHeHHe, 3IHATEHHe
KoToporo paego: a) 6; 0)8; B)3; r) 1.

CocTaEbTe BRIpAMEHHE, COAep:Halllee OBA 3HAKA AelcTBHA, 3HAUe-

HHe KoToporo paBHo: a) 12: o) 0.

HKarxoe ma BeIpa:keHHii He HMeeT cMbeIcTa?
26-13-0,2 ’ 0.57

8 T 0.8-0,4+2

d. (L, 7+2—-3,4): 11

CocTaBeTe KaROe-JTHOO BEIpaHEeHHe, He HMeInes CMEBICIIA.

CocTaBeTe BEIpAMEHHe 1A pelleHHA 3agaun: «lz aeyx Hacenes-
HBEIX NVHKTOB, PACCTOAHEHE MedITy KoTopeIMH 40 KM, BRIULIH OJHO-
EpPEMeHHO HABCTPeUY IPVT APVTY Aea nemexoga. Hakoe paccroaHie
DyaeT Me:xIy HAMH Tepe3 o5 1, eclH H3BeCcTHO, UTO CHOPOCTE OJHOTO
nemexoga 4 KM/4, a CKOpPOCTE APYVIOro — o KM/ 97»

Pemure zagauy, cOCTABHE BhIpaxkeHHe: «OIuH padoIHil H3roTOB-
JaAeT 3a dac 7 geraneii, a gpyroi — 9 getraneii. CROABKO JeTanel
OHH HI3roTOBAT 3a 4 ufs

Henoasaya TEPMHHBL «CYMMAa#, «PASHOCTE, «TPOM3BEAeHHEs M «TACT-
HOe#», TIPOUHTANTE BhIpAKEHHE:

a) 8,5 — 7,3; 1) 2:9,5+ 14; u) 2,5 (3.2 + 1,8);

6) 4,7-12,3: e) (10— 2,7) : 5: k) (5,74 — 1,24) - 3,6:
35:1,3: &) 6,1 (8,4 :4) a) B—(1.71 +0,19):

r) 5,6 +0,9; 3) (6,4 +7): 2; M) 0,86:0,3—1,78.

{Badava-uccaedosarue.) Mz 36 yuamuxced Kaacca HaxABIN HayIaeT
XOTA OBl OJHH HHOCTPAHHBIH A3BIK — AHMIHHCKHE HIH HeMeIlKHi.
HapecTHO, uTO 25 VIAIIHXCA H3VUAKT AHIIHICKHN A3RIK, a 20 vua-
IIHXCA — HEeMellKHH A3hIK.

1) ¥ramuTe YHCI0 VIAIIAXCHA, HESVUAKIIIAX XOTA OBl OOHMH H3 3THX
A3BIKOE.

2) BrITHeIHTe YHCA0 VIAOIHXCH, H3VIAKIIAX 0Da A3bIKA — AHITHH-
CKHI H HeMeIlKHH.

3) HalignTe, CHOMBKO OPOOEHTOE VIANIHMXCA H3vIawT oDa A3LIKA.

§ 1. Yvcna v BupaxeHun
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34. ¥V Hpaga B conmansHOH cetn 24 moamucumka. Ms HUX = caymamT

COBPEMEHHVI0 MV3LIKY, 8 OCTAJBHBIE NPEINOTMHTAKT KIACCHUECKYIO
MyaelEy. Cronbro moanmucunkoe MeaHa cIvIamT EIACCHUECKYIO
MY3BIKY?

ey = 2
a29. HoBeIfl choerTaras moceTHIH 24 ceMHRIACCHHEA, YTO COCTABHIIO —

BCeX O0OVUANMIIHXCA B DAPAJIenlH CceIbMBIX Kaaccob. CHOIBKHO BCETO
YeloBeR VIHTCH B 3TOH nmapanigenn?

36. B mone cemba HBaEyImIKMHEIX Hapacxomoeana 250 kBr-w, a B cie-
OIVIOIIEeM Mecflle OHHM VeXAIH OTABIXATh, D03TOMY PacXo[d SIeKTpo-
AHEPTHH B aBryceTe VMeHbmuiaca Ha 80% . B centaipe ceMba Bep-
HYJI4Ck, HO B CBAZH C HACTVILIEHHEM XOJ0JHOH [Orogbl NPHILIOCH
BRJAKYATE 0DOrpPeBATENb, UTO VEBEJIHTHIIO PACXOI JIeKTPOSHEPTHH Ha
620% Do cpaeHeHHW ¢ aBrycroM. lloeTpoliTe cTOAOUATVIY THarpaM-
MY PacxoIa aTeKTposHepran ceMbeil HeaBvImEHBRIX.

3. Boipaxenma ¢ nepemMeHHbIMU

Heuraace co cropocTeio 60 EM/4, aBromMobHae a3a 21 Opoiger
60-2km, 28 39— 603 kM, zabu— 605 km, 3a 5,59 — 60+5,5 xm.
Booboie za t v or npoiger 60f kM. Mamernasa aHaueHHe f, MBI MOMeM
¢ OOMOIIBHY BeIpa:xeHNA O0f HaXoANTE OVTE, NpOiIeHHBIH ABTOMODH-
JeM 3a paszHble NPOMEXVTHH BpeMeHH. a8 3TOro A0CTATOMHO BMECTO
OVEBEI { ODOJACTABATE €8 3HAUEHHE H BBINOJIHHTE VMHOXeHHe. ByvkKey |
B BeIpaxeHun 060! HAZRBAWT nepeMeHHOU, A caMo BeIpa:xeHne O0f —
BblPANEHUECM € NEePeEMEHHOIL.

IIpueenem eme opuMep. llyveTs AAHHE cTOPOH OpAMOVIOABHHEA
paBHEI a cM u b ou. Torza ero Imomazns pasHA ab em®. Bripaxenne ab
COJAED:HHAT JBE NepeMeHHBIe d H b, OHO NoOKaseIBAeT, KAK HAXOIHTH IJI0-
A1k OPAMOVIOJABHHKA NPH Pa3IHYHBIX 3HAUeHHAX a B b. Hanpumep:

ectn a=8 n b=11, To ab=§8+11=88;
ecm a=25 mw b=4, 1o ab=25-4=100,

Ecom B EBEIpaEeHIe C IIepeMeHHBIME NOIACTABHTE BMECTO HEI:J-H.,I[GI.:I
H-E'FIEI'-IEHHﬂﬁ KAKOe-THDO ee SHATEHHES, TO OOAVIHTCH YMHCIOBOE
EEIpaxeHHE. Ero 3EaveHHe HAZRIBAKIT FHAYEHUEM BhiDANEHILA
C MeEpEMERRENMI OIDH BhIﬁpﬂE[HEI}E SHATYEHHAX IIeDeMeHHBIX.

e o e - . O . O I S O e e e e o al

N O . .

Tar, 1HcI0o 88 ecTh 3HAUYEHHe BRIpAXeHHA ab npH a=8 u b= 11,
qucao 100 ecTs aHATEHHe 3TOTO BRIpA:XKeHHA npH a = 25 w b= 4.

14 G ELERE Bripaxedns, TONOBCTED, YPABHEHWS



b
b3

PaceymorpiM BRIpaXeHHE Ilpun amwboM b+ 3 MOMHO HAHTH ero

13 13
b—3 13—3 10
Ilpr b= 3 zHAUeHHe 3TOTO BREIPAMEHHUA HAWNTH HeJlb3fA, TAK HAHK B 3TOM

cayvuae I1eanTeldb b — 3 paeeH Hyaw. l'oeopAaT, uTo Opi b = 3 BeIpaxKeHHe
HE UMEEn CMbICT.

agauteHne. Hanpamep, ecia b= 13, 10 1.3.

HeroTopele BHIpa:XeHHA HMEHT CMBICT NPH BCeX IHAUSHHAX Oepe-
MeHHBIX. [IpuMepaM# MOTYT CIOVHHTE BRIPAKEHHSA

a2 - 10

a
ELIPH.':‘HEHHH C IIepeMeHHEBEIMHE HFCIOABESVHITCH O J8IITHCH Eﬁ]ﬂpuﬁyﬁ.
PaccMOTPHM IIPHMEpD.I.

JImboe UeTHOE THCIO M MOMEHO OpedCcTABHTE B BHIe NPOHIBEIEHIHA
qyueaa £ " memord YHCaa n, T. 8.

x{x+1), ay—4,

= 2.

Eecau B aTy (opMyJIy BMeCTO 71 [MOACTABIATH HOeJkle THCIA, TO 3HA-
eHHAMH [DepeMeHHOH m OVIVT 1eTHhle dHcaa. DopMmyay m = 2Zn HA3HI-
BAKOT PoOPpMY.I0l YEMHOZ0 YUCad.

Dopmyvay m==2n+1, rae n — Oeroe UYHCI0, HASLIBAWT PopMy.Toil
HEYEMHOZ0 WUCAd.

Touro Tak e MOEHO aOHCATE (POPMYIYV UHCIa, KPATHOTO JTHOOMY
IPVroMY HATYPAIBHOMY UHCIY.

Hanpumep, dopMyay 1nciaa, KPpATHOTO &, MOMKHO 3ANHCATE TAK: M = 31,
rae n — LOejloe YHCAO.

‘anamnenun_

£

37. HafiguTe 3HATEHHA BRIPAMKEHHA:
a)4x—12 opun x=7T; 0; —5;
8) 2,6—-0,5y opu yp=23; 0; —6.

a8, IlepeuepriTe TADIHIOY B TeTpagk W 3JANOJIHHTE €€, BRIMHCIHE 2HA-
TeHHA Beipa:keHHid 3x — 1 mw —3x + 1 a1 ykazaHHEEX 3HATEHHN X.

x -2 -1 0 1 2 4 5
ax—1
—3x+1

KakuMH UYHCcIaM#W ABJAAKTCA COOTBETCTBEHHEIE 3HAUEHHA BhIpae-
HEil 3x—1 m —-3x+ 17

§ 1. Yvcna v BbipaxeHus
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a8, Hajinure zpauenna sripa:xeHdd 10 -2y uw 10+ 2y 1 zanumuTe HxX
B COOTBETCTBYIOIIHE KJIeTKH TADIHIILI, IMepedepPTHB €8 B TeTpajb.

7 =8 —1 0 2 3 4 6

10— 2y

10+ 2y

40). Haxwue 3HAYMEHHA NPHHUMAKT CYMMAa X +y ¥ OPOH3BEIeHHe XY OpH
CIAeAVIOUIHNX IHAYMEHUAX NepeMeHHBIX:

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

o) x=-0,8, y=3; r)x=-1,4, y=-1,67
ﬂ_l_. HaiignTe 3HATEHHe BEIPAKEHHA dmM — o7, ecJIH:
a}m=—-‘§, n=g; 6)m=0,2, n=-1,4.
o 3 .
ﬁ BriuHcINTE 3HAYEHHE BhIpAMKeHHA EI — if, BCIH:
a)x=2,4, y=0,8; B) x=4,8, y=-2,1;
0) x=-3,b, y=2>5; ryx=-4,4, y=-—4d.

43. IlepeuepTHTe B TETpalb M IATMONHHTE TADIHIY, BREIMHCIHE 3HAUEHHA
BRIpaHeHHA a — 2b.

a 3 =2 1 1 6

fr -3 3 {0 -1 4
a—2b

44. HzpecTHO, UTO OPH HEKOTOPBIX 3HAUEHHMAX X H J 3HAYMEHHE BRIpa-
#eHnA x —y pasHo 0,7. Kakoe 3Ha'eHHe TPHHEHMAaeT OPH TeX JHe

X
s T il ?
X y u X

X M Y BHIpaxxeHwe: a)alx—y); O)y—x; B)

45. HapecTHO, YTO OPpH HEKOTOPEIX 3HAUYEHHAX d W b aHaueHWe BLIpa-
#eHHA a — b paBHo 4. Yemy paBHO OpH TeX e a #H b Bripa:xeHHe
12 16
_|_
b—ua (h — af
1. -2 2, 2 3. —4 4. 4

? BribepHTe BepPHEIN OTBET.

46. BeltucanuTe dHAYEHME BRIPAMEHHA:
S 1
a)ax—3dy npr a= 10, x=-35, Y=z

O)ax+bx+c¢ npu a=é, x=22 h=—3, ¢=05,3.

16 m Bripaxeunsa, TOXOBCTEA, YPABHEHWA
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47.

48,

49.

al).

al.

3.

a4d.

OnelTHOe nTosie pazdHaM Ha ABa yuacTHa. llmomans mepeoro yuacTHa
a ra, a eroporo — b ra. C KamJgoro reKTapa OepBoro VUacTHa cobpa-
JH 42 I OIIeHHOER], A ¢ KAMIOTO TeKTapa BTOpOro VUACTHA coOpantH
40 . CroIBKO OIMeHHIE! cobpaln ¢ oboHxX viacTHoe! Brramcante
np a= 120 i b=80.

Ha eTpoiike pabotamo 5 6puraj, Mo g YeJIOBEK B KaxI0i, H 4 6pura-
Ibl, 0 & yenoBer B Kam® a0, CHOIBKO UYedoBeK padoOTAIO HA CTPOIH-
Ke! BermncanTte opH a=23 u b= 3.

Ha PHCYHEE 2 YyHABAHEI IIHHBl OTpPesKOE (B caHTHMeTpax). [las
HAMI0I [[11{1"1;];:51 COCTABLTE BEIpAXKEHHEe 1A ERITHCIEHHA €8 MOJo-
mAalH (B KEAIPATHEIX CAHTHMETPAX).

Pebpo wyda paBHO a M. OT aTtoro Kyda oTpes3aH OpAMOVIOIBHEIN Oa-
paienenine], BeBICOTA KOTOporo paBHa i M (puc. 3). Haiinure o0B-
€M OCTABMOIEHCcA TACTH.

B 250 r pogHOrO pacTeOpa COIH cojep:asock x r conn. kakomn cra-
78 KOHIEHTpanHA PacTEOpPAa IIochae To0aBIeHHA B Hero 5 r coau? Bri-
OepHTe BepPHEIH OTEBeT.

1. -=_.100% 2.%%Y%.100% 8. -2--100% 4.
250 250 255 255

x+ 5

- 100%,

B cnnage onoea # cBHHOA Maccoll 20 Kr comep:aaock X KI' OJIOBA.
KaknM cTano OpolleHTHOE COAep:HAHHE OJ0BA B CIJABE IOCTe J0-
OaABJIEeHHA B Hero 2 gr ojgosa?

AdnnHEA OpAMOYVIOABHHKA d oM, mApHEAa b eMm. YTo o3HAWAET BRIpa-
JHEeHHe:

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

Terpagk CTOHT X p., & KAPAHIANI cTORT Y p. YUT0 OSHAYAET BRIpAIKE-
HHe! ,-.:
a) x+y; 6) 3x + y; B) 2x + 3y, r) 2

§ 1. Yucna v BhipaxeHus
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29. IlpounTaiiTe, DOALAVACE TEPMUIHAMH «CVMMA#, «PA3IHOCThR», «IPOH3-
BeeHHE W «TACTHOE», BEIPAMKEeHHE!

a) mx; BE) (a + d)x; x)y2x+ 1;: ®) ab + be;
&) 10 + ab; r) m — 8a; e) —: +er 3) (a — b)(a + b).

ob. JANHIINTEe B BHIE BRIDAMEHMA:
a) cymMMy umcen b H c;
0) pa3HOCTE WHCET d W Mm;
B) KEAJAPAT THCTA X;
r) Ky0D THCaa y;
I) CYMMY UTHCIA ¥ W NPOH3BeIeHHA dHced a # b;
€) pa3HoCTh YHCIA M M YACTHOTO YHCENI X H ;
M) OpOoHZBeJeHHe CYMMEBI UHCeend a ¥ b B uHena ¢;
3) TpoH3EeIeHHE THCIA d H CYMMEI YHCEI X H Y.

2%7. llpn rarWx zHATEeHHAX NOepeMeHHOI HMeeT CcMBICT BRIpAXHeHHe:

18 1 m -1 Ta 2hb
[ o — . . . ey
a) Sy + 2; ﬁ]y. E}I + T) 1 .:l;}glﬂ, E]mb.
. 14 14
a8. hhakoe W3 BEIpANKEHHH — , nmr Y umeer emmica TIpH
2 o 241 s |
AwD0M 3HAUEHHH d iF e

Y. CocTaeeTe hopMyIy UHCIA:
A) KpaTHOro J; 0) kpataoro 10; B) KpatHOTrO 101.

60. Hanmmmure hopMyvay uHeaa, KpatHoro 7. Halianre no atoil hopMmyne
ABA TPEX3HATHEIX YHCIA, KPATHRIX 7.

bl. {daa patomm e napax.) Hokamure, UTO BCAKOE OPOCTOS YUHCIO,
HATHHAA ¢ 5, THO0 VBeIW'IeHHOE, THO0 YMeHbIIeHHOe Ha 1, gennTcsa
Ha 6.
1) IIpoeepbTe VvTEEp:HIeHHe HAa npHmepax. UOgHOMY vuameMmycda pe-
KOMEeHIVeM B3AThE NPOCTEIE UHCIA H3 TPETHErD IecATHA, APVIoMy
H2 CeIbMOr0o JecATHA.
2) ObeyauTe ApVE ¢ APYVIOM, H3 Yero cJeiveT COpaBelIHBOCTE VHA-
3AHHOTD CBOHCTEA.
a) IlpoenuTe norazaTelbLCTEO.

n

62. Haligure uHcao, ecaIn H3BeCTHO, UTO:
a) &% aToro umMcaa paeHm 1,8;
0) 85% aToro uHcaa paBHE 17;
B) 130% aroro umena paeHmr 3,9;
ry 6,2% aToro uncra paBHBI 9,3.

63. Ilocne Toro kak ®B3 OmgoHa ortaman 30% wMonora, B HEM OCTANOCE
14 1. CROABKO JHTPOE MOJOKA OBIIO B OHIOHE NePBOHAYMAILHO?

18 m Boipaxexsus, TOMOBCTEA, YPaBHEHWA
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64. Ilepeeninoaane maad Ha 15%, zasox emimmvetHa aa mecan 230 cras-
K0B. CKONBKO CTAHKOE HV:HO DBLIO BRIIVCTHTE 38 MEeCcHll M0 NaIaHy!

65. Ha eriDopax rojgoca 3a JBYVX HAHIHIATOBR pacOpelfelHJIHCE B OTHO-
mesrn 5:7. Beero B roJoCcOBAHWH DPHHATH yuacTHe 252 uenoeera.
Croasko roJocoB HAOPAN NodeIHTens?!

4. CpaBHeHue 3Ha4YeHVW BbipaXXeHuu

Pemmim zagauy: «llmeHnnell zaceAnd JBa ONOBITHRIX VUACTHA ILIO-
manaein 48 ra n 60 ra. C mepeoro vuactra cobpamn 1800 o nmenHnwl, a
co Broporo — 2100 n. Ha kakoM vuacTEe VpPO:HAHHOCTL BhImMe? »

¥ pomxallHOCTE BREIPAMKAETCHA TACTHEIM OT JeJeHHA MACCHEl NIMEeHWIIE,
coOpaHEHOH ¢ VIACTHa, HA OA0IIALbL viacTEa. YTodbl yva3HATH, HA HAKOM
VIACTHE VPOXEAHHOCTE BEINIE, HAAO CPABHUTE IZIHAYEHWA BHEIPAMEHHH
1800 :48 . 2100:60. Tar xax 1800 :48=37.5 »m 2100 :60=35, T
VPOMKAIHOCTE BEINIE HA NMepBOM VIACTHE.

Ana awdeIX IBYX YHCIOBRIX BRIPAMEHHH MOMHO VCTAHOBHTL, PABHEL
HX 3HAUSHHMA HIH HeT, W ecJIH OHH He PaBHHL, TO HAKOE H3 HAX DOJIBINE
H KAHKOE MeHEIIE,

PeayaeTaT cpaBHeHHA 3HATEHHWI BHIPAMEHHWH MOMHO 3ANHCATE B BH-
e pABEHCTEA HIIH HepaeeHeTBa. Hanpumep, peaviasTaT cpaBHEeHHA TACT-
Heix 1500:48 n 2100: 60 MoxHO 3aTHCATE B BHAS HepaBeHCTEA

1800 : 48 = 2100 : 60.

Ecnu BEIpAMEHHA COOEPMHEAT NepeMeHHEIe, TO I8 PA3HBIX IHAUEHHH
NepeMeHHEIN Pe3VIbTAT CpABHEHHA ZIHAUSHHII 3THX BhIDAMEHWI MOMET
OKA3aThCA pPA3INYHEIM. CpaBHHMM, HATpHUMED, 3HAUEHHSE BRIpAXKeHHN Za
Ha+4 opr a=10; 4; 10.

Ecoinm a=0, o 2a=0na+4=4, t.e. npn a =0 BepHO HEPABEHCT-
B0 2a < a +4.

Ecan a=4, To 2a=8 H a+4=48, T.e. OpH a =4 BepHO PABEeHCTBO
Z2a=ua+ 4.

Ecan a=10, 70 Z2a=20n a+4=14, 1. e. npu a = 10 repEO Hepa-
BEHCTEBO 2a = a + 4.

Hurorga Tpebyerca VCTAHOBHTE, MEXIYV HAKHMH THCIAMH 3aKJIHOUEHO
ZHATEHHE BREIPAMEeHHNA.

Pacemorpum npumep. IlyeTs nOpH BEBEOINBEAHHH MeTALTHYECHOTO
HIAPHKA VCTAHOBHIM, UTO ero Macca DoJsemie 86 r, Ho MeHbIe 87 TI.
OBoaHaunM Maccy mapuka (B rpammax) Gvkeoit m. Torga peavasTar
BRBEIIHEAHHA MOMHO 3a0HCaTh Tak: m > &80 w m < 87 — HIH HHAaYe:
B0<mu m< 87.

IIea HepaBeHeTBa 86 < m nu m < 87 Mo:XHO 3anHcaTh & Gude d80liHOZ0

HepaseHcmad
86 < m < 87.

§ 1. Yncna v BLipaxeHus 19



HepaegerscTeo &80 < m < 87 uHTAT Tak: «m 00abime 80 B MeHBIIe
a7 s.

PaccMmoTpumM emie oAMH nDpaMep. Yncno aHell B MecdAlle MeHBIIe ol
nai pasaEo 31. ObfosmaunM uncao aHeil B Mecane Gvikeoil n. Toraa

n<3adl nmmm n=28l.
BmecTo aToll 3anicH 00BIMHO MHIIVT OJHO HEPABEHCTEO
n<al

(UHTAKT: «/1 MeHBIIe HIH pPagHO 31»).
HYucno gHeill B MecAne DoJeOIe WIH paBHO 28:

n>28 wam n=28.
B Tarux cayuagx TAHME ODHIIYT HOpOUe:
n =28

(unTawT: «n DOABIIE WIH paBHo 28 ).

Tar kar n =28, To 28 = n.

Ilea HepageHCcTBa 28 < n M 1 = 31 MOMHO 3aTHCATE B BHIE IBOHHOTD
HepABEHCTEA

28=n = 31.

—-Ir-rrr——--ﬂ'-—-“—rmn—-—-r-rr'——“h--“.-—Jlr"—r—rr-——-lnrn-—1

HEPEBEHETEE. COCTABIEHHBIE ¢ NOMOMOIBK) 3HAKOB ~* H <, HA3BI-
BAKOT CcMpZUMU HEpASCHCMISAMI, 8 HEPABEHCTEA, COCTABISHHBIE
¢ MOMOOIBH} 3HAKOB & H =, HA3LIBAKT HeCcmposuMLL.

,F“_:-“l‘

e e e e e e |

YnpaxHeHus
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b6, CpapHNTe 3HATEHHA BHIPAMEHHH:
= 1 1 1
H 5 " 3 £ s 3,. = e S — 4+ —:
a) 2,06-3,05 nu 21,28 5} E) 2735 at3 1
6) 97,2: 2,4 u 62— 21,6; r) 15—3% m 152

b67. CpaepHNTe 3HAYUEHHA BREIpAMEHHWI, He BBIMHCIAA HX:

af B % 55:%; 8)2,1-58 u 2,1-1,7;
i
5)9:0.6 = 9-0.6: r) 6,18 7,57 u 6,13 + 7,57.

b8, CpaeeuTe 3HAYEHHA BREIpAMEHHWI, He BBIMHCIAA HX:

a) 6,16 — 7,44 u 7,23+ 8,11; ) 5,7—-3,11 u 5,7— 2,16;
! . Fa : a ; . 8
6) 24,127 m 24,12: r) 65,4 = u 65,4 .

(Y. CpaepHUTE 3HATEHHHA BRIPAMEHHI:

a) 0.7-0.8:0.9 u 0.7+ 0.8 —0.9; ﬁ}%+%— n

RO (S S |
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74.

T6.

i,

T8,

CpaBHNTe 3HAYEHHA BRIPAMKEHHI:
a)9.5—a u 0,5a opu a=3,8; 0; 5;
0)3—-c u 4c—5 mpun c=1,6; —3; —6.
CpaBHHTE 3HAYEHHUA BRIPAHeHNH:

a)x ¥ —x mpu x=8; 0; —3; ) x uw 100x opu x=5; 0; —5.

CpaBpHATe 3HAUEHHA BhIpAMEHWI:
a)bm—-0,8 u 0.8m—5 opu m=-1;
0)ab w a: b opun a=4,6, b=0,23.

Bepro a1 HepaeeHcTBO 2x + 5 < 3x mpu x=4,2; 5; 6,57

IlpounTaiiTe HEpABEHCTEO!
a) 8,1 < 8,14 < 8,6; r) filjf—dE < —a0;

5) 9 < 9,865 < 10; ,:L‘_il— <1, ; <1
5 ]
8) —000 < —839 < —800; ) 2,42 < .a 3 <243

SATTHITHTE B BIIOE ,E[BDﬁHDl"G HEPE.EEHETB-EI..

a) & Meapnie 15 1 13 meHBIIE 13;

o) 4,1 Merpme 4,168 1 4,18 mMersmoe 4,2;
B) 63.5 bonarnore 63 B MeHBOIEe 64

r} —8,1 Goapme —11 U mMenbIIe —7;

o) a boasime 1.8 B MeHBIIEe 2,8;

e) x DodbIme a B MeHLIOe b.

ITogbepnTe Kakoe-HUOVIbL YHCIO, FAHTHIEHHOE MEXIV THCIAMH:

'y = 1 [ 2 T T 3 5
a) 8,6 m 8,7; o) é H _H; B) —a,b 1 —3,7; r) r H &
i
PezyawTar 3annminTe B BHAEe ABOIHOID HEpPABEHCTEA.

SANUIOIMTE B BHIE ABOHHONO HepPABEHCTEA:
a) 0,79 doasme 0,7 u Measme 0,8;

U .
o) h;,j— ooneIine 6 B MeHBIOE 7,

B) —4,6 tonsme —10 1 Mmessme ()
r) m doneme —16 ¥ MeRBIE —15;
n) k£ bonsme 2,65 1 mMessime 2,060;
e) y Donbime M H MeHBIIe /1.

Ha roopauHATHON OpAMON TOUKAMH OTMeUeHB! YHciaa a4, & 1 ¢ (puc. 4).
VHaEUTe 004 HAMIoH TOUHH COOTBEETCTEVIOIIee el UHeiIo, ecjH Ha-
BeCTHD, UTO d * b 1 ¢ > a. CocraBkTe H3 YHcenD d, b B ¢ JIBOIHOE
HEPABEHCTBO ¢ IIOMOIILK 3HAKA <.

& & * T

Puc. 4
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79. IlpounTaiite HEPABEHCTEO:
a) 7,9 = x; r) k= 0,5; ) —-d=a<—2;
8)y = 0,83; x)d4,4=n=6,1; a) x= b=y.
B)a = —10,4; e) 7.6 < m= 20,8;

8l). Bepro 11 HepaBeHCTBO:
a) x= 5,3 nprn x=2,7; 5,3; 6;
o)y =4,6 npu y=23,5; 4,8; 7,1;
B) 0,6 <x=0,8 opu x=0,5; 0,6; 0,7; 0,8; 0,9;
r)2,l=sy<24 opr y=2,1; 2,2; 2.3;: 2.4; 2,57

81. 3anumuTe ¢ TOMOMNIBK) 3HAKOE HEPAEEHCTEA:
a) X MeHBOIEe HJAH PaBHO 8;
0) iy Doasme HaH paeHOo U]
BE) @ Doabile D W MeHBIIIe HIH PABHO 1,
r) b boaeme HAH paBHO —2 H MeHBOIe 1.

82, SanumuTe B BHAe HEepaABeHCTEA:

A) X — OTPHOATEIbBHOE THCIO;
0) m — NOJIEHTENBHOE TMHCIO;
BE) ¥ — HEOTPHIIATEIBHOE THCIIO;
r) 2 — HEODOJOMHTEIbHOE THCIIO.

83, danumuTe B BHAe JBOMHOINO HEpPABEHCTEA:

a) x donemie A paBHo 11 1 mMeneme 12;

0) iy boasme 50 © MeHBIIE HaAH paBHo 100;

B) a Doasmoie 3230 u mersme 400;

r) & bonpme uan paHo —100 m meHeme o paeso —10.

84. Ogne aproMobDILTE npoexan 700 M za x 4, a Apyroil aBTOMOOHIE OIpO-
exan 630 kM za y u. CpaBHHTe cpefHHe CKOPOCTH ABTOMODHIEH, ecan:

a) x=12,5, y=10,5; B) x=y=14.
85, CroIbKO DPONeHTOE COCTABIAET:
a) auncao 8 or wncaa 200; 0) uncno 2,1 or uneaa 147

86. B peayaeTaTe panHOHAJMHIANMHN IPOHIBOACTEA VIAIOChE COKPATHTH
qHea0 padtounx Ha xomOHHATe. Bymecto 1600 ux ocranoees 1200. Ha
CHOJMBKO TMPOIEHTOE COKPATHIOCE THCA0 padoanx?

7. HaliinTe 3HATeHHE BRIpAMKEHHA:

a) 37,6 — 5,84 + 3,95 - 8,9; B) 17,1-3,8:
0) 81 — 45,34 + 19,6 + 21,75; r)81,9:4.,5:
‘B8, 3anUIINTE B BHIE BRIPAMKEHHSA:

A) CYMMY UHCIa ¥ H OpPOH3BEIeHUA "Hced a u b;
0) TacTHOe OT OefleHHA THCIA  HAa PasHOCTE uHcenT b u ¢
B} OpOH3BeIeHHe CYVMMEBI UHCET X W 4 M PAZHOCTH YHcen x | b,
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KoHTpOntHbIe BONPOCLI U 3a0aHUN

MpueegmMTe NPUMEpPL! PAUWMOHANBHEIX HMCEN.

HPHEIE,ELHTE npyMep YYMCNOBOro BbIDEKEHMA W BblpadEHWA C NepemMeH-

HBIMW, 36 42-6- 7
MimeeT nu cMeiCh BeIPAXEHWE: 5 1= =251 a7 11

CpaeHwTe 3Ha4eHns sBeipaxeHuit x +3 v 3x npu x=—4; 1,5; 5.
MpuesguTe NpUMep OEOAHOIND HEPABEHCTEA W NPO4UTARTE ero.

Kak yntaloTcs 3Hakw = W =7 Kakoe HepaseHCTBO HA3bLIBASTCH CTPOrMMm
1 kakoe Hectporum? MNpueeonTe NPUMED CTPOroro HepaeeHcTBa, He-
CTPOroOro HepaBeHcTBA.

_~ MPEOBPA30BAHUE BbIPAXXEHUA

5. CeolcTEa AeVUCTBMWA HaO 4Yucnamm

HanmoMBEHRM OCHOBHEIE CBOHCTBA CIAOHEHHA H VMHOMEEHHAA "THCeJ L.

PO S N N SN R DN S BN SR D B B S S S S I e S e D S S S D I R S

1) IHepemecmumensHoe ceolicmeo: IIA JTOOBIX dAcenT a U b sep- !
HEI PABEHCTEA '
a+b=b+a, ab=ba.

2) CovemamensHoe ¢eollcmen: INA MO0 UHced 4, b 1 ¢ BepHEI
PABEHCTBA
(a+8)+ec=a+(b+c), (ab)e=albc).
3) Pacnpedeaumeivtoe collcmen: IN8 NWOLEIX "UHeen da, b B ¢

i
i
i
i
I
i
i
i
[ BEPHO DABEHCTEBO
I

alb + ¢c)=ab + ac.

Hz nepeMecTHTENBHOTO H COUMETATENBHOTO CBOHCTE CJOMEHHA OJe-
AVET:

' B MO0 cyMMe MOMHO KAK VIOAHO NepecTABIATE claraeMele H '

: OPOU3BOJIBHEIM 00pazoM o0BeIHHATE HX B IDPVIIEL.

IHpumep 1. Bermueanm cymmy 1,23 + 13,5 + 4,27,

P na atoro yaobHo o0BeJHHHTE HNepBoe ciaaraeMoe ¢ TpeTbHM. Ilo-
IYIHM

1,23+ 13,5+4,27=(1,23+4,27)+ 13,5=5,5+18,5=19.<

§ 2. MNpeobpa3oeaHne BbipaXxeHwn 29



M3 nepeMecTHTEIBHOTO H COUETATENBHOIO CBONCTE VMHOMEHHSA CIe-
IVeT:
N S S O . i .. L N N O - [} N N T N O . - - N - O S &

B J0boM NDpoHIBEIEHHH MOEHO HAK YIOOIHCO TepeCTABIATE MHO- ‘

MHHTENTH M OPOH3BOMBHEIM 0DpasoM OOBEIWMHATH MX B IPYNOEL |

. .

Ilpamep 2. Haiizgém sHavenwe nponseemernsa 1.8-0,25-64-0,5.
P O0BegHHHEB NepBBEIH MHOMKHTEIb ¢ UYeTBEPTHIM, A BTOpPOIl — ¢ TpPeTh-
HM, OOJIVIHM
1,6-0,25+64+-0,5=(1,8+0,5)-(0,25-64)=
=0,9+16=14.,4. <]
PacnpenendTelbHOS CBOHCTBO CHOPABEIIHBO H B TOM CIyUae, HKOTAA

THCIO0 YVMHOMAETCH Ha CYMMY TPEX B 0ojee claraeMbIX.
Hanpumep, ana modex aHcen a, b, ¢ 1 d BEpHO PABEHCTEO

alb+c+d)=ab+ ac + ad.
Mel zHaeM, UTO BEIMHTAHHE MOMHHO 3AMEHHTE CJIOMEHHeM, NPHOAEBHE
K VMEHBIIAEMOMY YUHCI0, OTPOTHEOIOIOMHOE BEIMHTASMOMY:
a—b=a+(-b).
JT0 NOIBOJAAET THCA0BOe BREIpA:eHHe BHAa d — b cUMTATE CYMMOI TH-
cel a 1 —b, UuHcaoBOoe BRIpA:eHHe BRHAAa a +b— ¢ —d cuUHTATE CYMMOI

uHcen a, b, —¢, —d 1 1. n. PaccMoTperHBIe CROICTEA AelicTBHIl cnpasen-
JHEBEI H 1A TAKHX CVMM.

Ilpumep 3. Haitigém zHavuedne BrIpasxkeHEuns 3,27 — 6,

3
b JTo BEIpAXKEeHHe ABIAETCA cYMMoil uHcen 3,27, —6,5, —2,0 »u 1,73.
IIprMeHHE CBOHCTBA CAOHEHHA, TDOJIYIHM

3,27T—-6b,5—2,5+1, Td—{d;..‘?'+l'?d}+t —6,0—2,3)=

=5+ (-9)=-
1 3 )
IMlpumep 4. Beauceany nponseegeHme 36 - W =k
1 o : 1
b MHO¥MATEIE — — — MOMKHO PACCMATPHBATE HAK CYMMY THCET T =
n 18
SR . Henonsava pacupelelNTeIbHOE CBOHCTEO VMHOMEHHHA, NOJVIHM
X B 5
36 [———' =36 - — —db —=90-10=-1.<
1 f 4 18
YnpaxHeHus

89. Kakne ceoiicTea IeiicTEWH MO3BOJAKT, He BREINOJHAA BREIUHCISHHWIH,
VTEEpPHIATE, "ITO BEPHO PABEHCTEO:

a) 247 + 35 = 35 + 247; 8) 14 + (16 + 97) = (14 + 16) + 97;
6) 84-19 =19 84; r)25-(4+T7)=25-4+25- 77
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80). BrraucanTe HauboOMee PALHOHAIBHEIM CIIOCODOM:
a} 8,17 +10.2 + 0,88 + 9,8; 8) 15,21 -3,9-4.7+6,79;
0) 4,11+ 15,5+ 0,89 + 4.4, ry—4.,27+ 3,8—3,73 — 3,3.

91. HaiiguTe 3HaYeHHEe BhHIPAMXKEHHA:

a) 8,91 +25,7 + 1,09; B) 71,15—9,42+ 12,585 — 0,5H8;
6) 6,64+ 7,12 + 2,88; r) 18,9—0,8—5.,2—4,1.

92. BrnoaanTe AelicTEHe H O0DRACHHTE, KAKHEe CBOHCTEBA CJ0:HeHHA
ORI TOPH 3TOM HCOOJB3OBAHBI

£1 a8 5 a6l
a) ;:E ld__L, o) lHE I—lLlE.

94. HalinuTe zHATEHHEe BRIPpAKEeHHA:

53 _o9l,,1 L6 a8z _g2 _9% 111
a}a__l 3T+14 1?, n]33 bﬁ. 35 lg.
94. BriupcanTe Hapbolee pPAlHOHAIBHBIM COOCOGOM:
a)a0-1,34-0,2; B) 25-(-15,8) 4;
6} —75,7 * 0,5+ 20); r) 0,47 -0.,4 - 25.
95. Henonepaya pacnpelelHTelIbHOE CBOICTEO VMHOMEHHA, BBINOIHHTE
OelicTBHe:
gl .x; 4L . e !
a) dﬁ a; 6y 7 ET, B].-Ea 103 r) 6 ilE'

96. Haiianre zHEadeHHe BRIpAXHEeHHA:

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

a) 15,7+-3,09+ 15,7+2,91; o) 4,03+ 27,9-17,9+4,04.
98. Joramure, ITO:

a) cymma 2417+ 176 gennrca Ha 3;:

0) cymma 34 -85+ 34 - 36 menmrea Ha 11.
99, [Ina peTcroro cajga KVOMAIH 5 HADopoR Kapasgameil # 10 aasboMoB
anA prcopaHEuA. Hadop kapasgamell ctoduT a pyvbaeli, a ansboMm
crouT b pybneii. Kakoea CTOMMOCTE MOKVIIEHY

100. ApToMoDHAE ABHTANCA [ 1 cO CHOpocTRO OU EM/T H p 1 €O CHO-
pocTeio o) KM/1u. KakoBa cpeHAA CKOpPOCThE ABTOMODHIAY

101. HaliznTe KOOPAHMHATEI TOUEK, OTMEUYEHHBIX HA HOOPAHHATHON
OpAMOH (pHCc. 2).

!
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102, OrMveTsTe Ha KOOPAHHATHOH NPAMOH TOYKH, COOTBETCTEVHOIIHE
yncaam 1,4; —1,7; 0,8; —1.,2.

103. {daa patoms & napax.) Pacnono:xuTe B nopAgKe YVORIBAHWA THCIA:
5 6hs 6,8 Ba: ) —1,07: —1,7; 0:
e i
6) 2,01; 2,001: z%; r) —3,04; —3,02; —3,19.

OTeeT 3anHInATE B BHJAEe JBOHHOrND HEepABEHCTEA.

1) Pacopenenure, HTO BEIDOJAHAET 3aJaHUA a), B), a4 KTC — 3a1a-
HHA 0), r'), 1 BRIDOJHHTE HX.

2) IlpoBepbTe ApPVI V ApVra OPAEWIBHOCTE BRINIONMHEHHA 3aIaHHI.
3) HeopaesTe ommdKH, eciH OHH JOOVIIEHBI.

6. ToxxpecTtea. ToxagecreeHHbIe
npeodpa3oeaHns BbipaXXeHun

Haiigém sHaueHnA BhIpa:keHHH S(x +y) u 8x + 3y npu x=15, y=4:

Hx+y)=3(5+4)=53-9=27,
3x+3y=3-5+3-4=15+12=27.

Mer monyuniaH OJHH H TOT e peayiakTaT. Boodine, Ha pacnpemenu-
TEJIRHOTO CBOHCTBA cJegveT, UTO OIpPpH JHOLIX 3HAYSHHAX HepeMeHHBIX
3HATEHHUA BHIpaXKeHHH J(x +y) ¥ Sx + 3y paBHEHL

PaccmoTpuM Tenepb BeIpa:xeHHs 2x +y o 2xy. Ilpn x =1, y=2 osn
MPHHAMAKT DPABHBIE 3HAUEHHA:

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

Ogearo MOMHO VHA3ATE TAKHe 3HAYEHHA X W I, OpH KOTOPRIX 3HA-
UeHHA 3THX BhIpa:deHWH He paeHBl. Hanpumep, ecii x =3, y=4, 1O

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

MYRKAMMED BEH MYCA ANL-XOPE3MW (7TB7 — ok. 850) —
CPEOHEeA3MATCKMIA MATEMATUK 1M ACTPOHOM. Hanucan ocHoBONo-
naralWmWe TpakTaTtel No apudMeTke 1 anretpe. KOTOPLIe Oka-
3any Gonblloe BNWMAHWE Ha pasBATME mMarematven. OH Bnepeuie
oTaenun anreGpy o7 apudMeTHKA U CTAN pacCMaTpUEaTh 2& Kak
CAMOCTOATENBHBIA MNpPeOMET.
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Onpepenednwve. [Ia BRIpAXKEHHA, 3HATEHHA HOTOPLIX pAaB-
HEl OpH J00BIX 3HATEHHAX NepeMeHHBIX, HASRIBAKOTCA TOMHIe-

CTEEHHO DaBHBEIMMHM.

Bripaserua 3(x +y) u 3x + 3y ABIAKNTCA TOMJIPCTEEHHO PABHBIMH,
a BuIpa:eHHA 2x + y W 2xy He ABIAWTCA TOMJAECTEEHHO PABHEIMH.
PaeerncTBO

dlx+y)=98x+ 3y

BEPHO OpH M0LIX 3HAUYEHHAX ¥ H y. TaxMe paBeHCTBA HA3RIBAIOTCH
moxcdecmeaearii.

On pPeageneHAe. PEBEHET'EEI, BEPHOS ITDH NH0LIY 3HATEHHAX
nepeMeHHBIX, HAjbIBAETCHA TOMNIOECTBOM .

ToxgecTEAMH CUHTAIT H BepHEIE MHCIOBBIE DABEHCTEA.

C opuMepaMH TOMIECTE BhI Vi3Ke BCTpeuandck. Tak, TOMIECTEBAMH
ABIAITCA PABEHCTEA, BRIPAMKAMOINHE OCHOBHEIE CBOHCTEA AeHCTEHIH HAJ
HCIAMH:

at+b=b+a, (a+b)tc=a+(b+rc),
ab=ba, (ab)c=albc),
a(b +c)=ab + ac.

MoxHO OpHEECTH H APVIHEe NPHMEepPRl TOEIECTE:
at+=g; atiZay=8 wa—b=a-+(5)
al=a, a-*(—-b)=-—ab, (—al—-b)=ab.

Ytodel HANTH 3HaUeHHE BHIPAMEHHA XU — XZ OpPH 3aJAHHBIX 3HAaTe-
HHAX X, §y ¥ 2, HAJ0 BRINOJAHHTE TpH AelcTeHA. Hanpnmep, opu x = 2,3,
y=10,8, z=0,2 noayuaem

xy—xz2=23808-2,3:0,2=1,84-0,46=1,38.

JTOT peavibTaT MOMHO HOJVUIHTL, BEINOJHHE JHIOIL JBA JelicTBHA,
eciaH BOCOOIB30OBATLCA EBRIpAMeHHeM x(y — 2), TOMIECTEEHHO PABHBIM
BRIDAGHEHHK Xl — Xx2:

x(y —=2)=2,8(0,8-0,2)=2,3-0,6 = 1,38.

Mgl vOpPOCTHIH BREIMHCIEHHA, 3AMeHHE BBEIPAMKeHHE XU — X2 ToMIe-
CTEEHHO PABHBIM BRIpA:KeHHMeM Xx(y — 2).

JaMeHy OIHOTD BRIDEMKEHHS IPVIHM, TOMIASCTEEHHO DABHLIM eMY
BEIPA:HEHHeM, HASLIBAKT Mo JeCcMECHHBM NPpeodpainsaiiuens WIH
OpocTo NpeodpdiosdHUeM BhIDAHKEHHA.

'B paneueiflues OOMSTHA «TOHCICCTREHHO DABHLIE BLIPAMGEHUAe W <« TONCIECTBO» OvAVT
VEOUHEHLL.

§ 2. MNpeobpazoeaHKe BbIpaxeHnd
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ToxagecTEeHHBIE NPeCcOPAZ0BAHIA BRIpAXEHHH ¢ ODepeMeHHBIMH BhI-
OOJHAKTCA HA OCHOBe CBOHCTE JelCcTBHI HaI THCIaMH.

OmHEM H3 IHPOKO NPHMEHAEMBIX BHAOB TOMIECTBEHHEIX Npeodpa-
FOBAHHI ABNAETCA npusedeHue NodoiHbIX cadzadeMblix.

' ﬂﬂ,[[ﬂﬁH BIMH CIaraceMbBIMH HAIBIBAKIT CIoaraeMisie ama I‘EEIJE[H' '

1 eCKOH C¥MMEBI, HMeHNITHEe OJHHARKOBYH) EFHBEHHFH} TaCTh.

Hanopumep, B cyMMme 3a — 2a + b —2c + 4a caaraemere sa, —2a, 4a
ABIAKTCA NOT00HBIMMH.

IpusedeHuem nododHbX cI1dZaeMblX HAZEIBAKT 3aMeHY aiarefpan-
qecHOil CYMMEI TOZOOHBIX cAaraeMbIX OJZHHM BeIpaxeHueM. Ilpm atom
NOMIE3VIOTCA NPABHIOM:

E.-Hm’"_ﬂm-“‘.“ﬂ“--nH_ﬁmm:.‘l"ﬂ:w.-"ﬂl‘-.:-ﬂm"_

! urTobsl ODpHBeCTH NOAO0OHBIE CIATAeMEIe, HAIO CIOMEKHTE HX HO-
FPMPHIHEHTH] B Pe3VIBTAT VMHOMHTE HA ODIIVI) OVHBEHHVID
TACTE.

- O S O D O O - S O D S O O D S e S DS S S S S D S S e O S

|
h'ﬂ.—‘_-lt

Hpumep 1. Ilpueegém nogodHBIE COATAEMEBIE B CYMME
3 o g o i o
P BocnoasayveMeda NPABHIOM NOPHEBEIEHHA NOA0OHBIX CIATAEMBIX:
dx+2x—38x=(0+2—-3)x=4x. <

JT0 nOpeodpazoBaHHE OCHOBAHO HA pPACOpPeIeIHTEILHOM CRBOHCTEBE
VMHOHEeHHA.

HacTo eeTpevaeTcd TakMe TAKOH BHI OpeolpazoBAHHA BREIpAMHEHHI,
HAK PACKPEITHE CHODOH, Nepel KOTOPEIMH CTOMT 3HAK «ILTHCH HJIH 3HAK
«MIHVC#. JTO NPeoOpAZ0BAHNE BRITTOMHAETCA MO0 CHeIVIOOIMM MPABMIIAM:

S S S S S S S S R S G S S S S S S S S S S S S G e e S S e S .

|
af

* BCIIH Tepe] CHOOKAMH CTOHT 3HAK «IAKCs, TO CHKODKHM MOoXHO |
ONYCTHTh, COXPAHHB 3HAK KAaMI0T0 CJAraeMoro, sakInuéHEHOTO |
B CHODHEH; !
* eCOH Nepe] CHOOKAMH CTOHT 3HAK ¢« MHHYC#®, TO CKODEH MOMHO :
OMYyCTHTR, M3MEHHB 3HAK KAMKIOTO CIATAEMOTO, 3aKIHYEHHOTO |
E CHOOKH, HA TPOTHBOIOJIOMHEI. 1

A

| R e

O S B S O O S E O N S G S S S B B T I S G S S S G . S S G e S

Ilpumep 2. PackpoeM CKOOKH B BRIDASKEHHH
2a + (b — 3c).
P IIpuMeEHM TPABMAO PaACKPREITHA CHODOK, Mepel KOTOPEIMH CTOMT
SHAK «ILJIHCH:
2a+(b—ac)y=2a+ b—3ec.<]

IIpoeenerHOe npecdpazoBaHNe OCHOBAHO HA COURTATEIBHOM CBOHCTEE
CI0Me .
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Ilpumep 3. Packpoem ckoDOKH B BrIpaxeHHH a — (46— c).
P BocnmonbayveMcd NPABHIOM PACKPRITHA CKODOK, HIepel] KOTOPEIMH CTO-

HT 3HAK ¢MHHYC»:

a—(db—c)=a—4b+c.<]

BrimonserHO® npeo0pazoBaHHe OCHOBAHO HA pacnopelelHTelbHOM
CBOICTEE VMHOMEHHA H COUSTATEIBHOM CcBOMcTBe caoeHnA. llowraxxewm
ato. llpeacTaBuM B JAHHOM BRIDAXEHHH EBTopoe ciaaraemoe —(4b —c¢)
E BHAe npouzsegeHEnd (—1)4b —c):

a—(4db—e)=a+(—1)4b - c).

IlpveHNB VEAZAHHBIE CEOHCTEBA AEHCTEHH, IMOJVIHM

a—(d4b—c)=a+(-14b—-c)=a+{(—-4b+c)=a—4b te.

YnpaxHeHus

104. Kaxme cpoilcTEa AeHCTEHI TO3BOIAKT VTBEDEIATE, WUTO TOMKIE-
CTEEHHO PABHBI BHIPAMEHHA:

a) ab+ 1b6c u 16c+ ab; B)xy +3 B I+ xy;

6)lat+2)t+x nmn at(d+ x); r) dlb+e¢e) m Hb+ Sc?
105. AsnawTca TH TOXRISCTEEHHD PABHBIMH BRIPpAMKEeHHA!

a) (2alTb) i ldab; B)Xx—y B Yy—x;

6) —2a+2a u 0; r) (x—yYF n (y—x)°?
106. HenawoTca IM TOMIECTBEHHO PABHBIMH BHIPAMEHHA:

a) 2+ 8ba u 8ab+ 2; B)(a+8)-0 m atb;

0)2x+7 nm 2{x+T) r)la+b)-2 v 2a+ 2b7

107. Kakue ceolicTBa AeHCTBHH NOIBOJIHKT VIBEPHEIATH, UTO JaHHOE
PABEHCTEQ ABJIAETCA TOMRIECTBOM:
a) 12(a — 4) = 12a — 48; 6) (x —x)a=07?

108. BepHo 11 VTBEpHIEHHE!:
a) pageHcTBO O(x — y)= 0x — by ABAAETCA TOMRISCTBOM;
0) papeHCTEBD oa — 4 =a + (2a — 4) ABIAeTCA TOMEIECTBOM;
B) papeHcTBO 25(a — a)= 25 ABAAeTCH THEASCTBOMY

109, FHPDETHTE BhIDpAMEHNE, HCIOOJIBEIVA INIepeMeCTHTeldbHOe H cCO'eTa-
TEILHOE CBOICTEA YMHOHEeHHA:

a) —6,2a- 5; 0) 4c « (—1,25); B) 0,3x-(—12y) r)—0,1b+ (—2,3c).
110. ¥opocTHTe BRIpa:HeHHe:
a) 1,6+(—-0,2n); 0) —6.4a + (—5¢).

111. IlpeobpaayiiTe BRIpAXHEHHE B TOMJECTBEHHO PaBHOE, HCIIOJIB3VA
pacnpelelIUTelIbEHOS CEOHCTEO VMHOMHEHIIA:

a) T(x—y) B) —23:(2a—ab+ 1);
0) (a — 4b) - 3; ) 1.5-(—38x + 4y — 5z).

§ 2. NMpeobpajoeaHue BhipaXeHWA
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112, 3aMeHHTe BRIPAMEHHE TOMHISCTEEHHO PABHEIM, HCHONLAVA PaCOpe-
IeTHUTETEHOe CBOHCTBO VMHOMEHHA:

a) 1,Z2+(5—a)k B) 2,5 (4x — 6y — 2);
6) (m — 4x) - (—6); ry —0,1-(100a + 106 —c).

113. Cpenn Bripazxennil 2(b —a), —2(a—b), —2a — 2b, —2a + 2b HaliguTe
TE, KOTOPhIE TOMIECTEEHHO DABHBI BRIpAmeHHN 2 — Z2a.

114. IlpueeguTe DOA00HBEIE CIATABMEIR:

a) ba+27a— a; B) bx — 14 — 13x + 26;

) 12b—17b—b; vy 8 —n+ 17— 103,
115. IlpueenuTe nofobHBIE claraeMele:

a) 13a + 26 — 2a — b; B) —D,la—4bh—4,9a + b;

6) 41x — 58x + 6y — v r) 7.5x +y — 8.6x— 3.5y.
116. IlpueeanTe nofobDHEIE claaraeMile:

g) 8x— by +Tx—2y; B) 3,50 — 2,4¢ — 0,6 —0,7h;

6) 27p+ 14 — 16p — 3q; r} 1,6a +4x— 2,8a— T7.5x.
117. PacrpoiiTe cRODHH:

a)x+(b+c+d—m); B)x+y—(b+e—m);

B)a—(b—c—d); r) x+ (a—b)—(c+ d).
118. 3anumnuTte Ge3 ckofoK BRIpAXKeHHE:

a) m+(a—k—b); B) x+a+{m—2)

Bym—(a—k—b); rya—{b—ec)+ {m4 n).
119. ¥opocTHTe BRIpa:HeHHe:

a) 5 —(a—a); B) 64 — (14 + Tx);

6) T+ (12— 2b); r) 38 + (12p — 8).
120. PackpoiiTe cROOKHN M OpHEeIHTe NOA0DHEIE claaraeMble:

a)x +(dx+ 0,5); B) 4a — (a + b);

6) 3x—(x—2); r) 66+ (10 — 4,558).

121. VopocTHTe BRIpAXKEHHe H HAHINTE ero aHAUeHHEe:
a)(bx—1)—(2-8x) npu x=0,75;
6) (6 —2x)+ (15— 8x) opun x=-0,2;
B) 12+ Tx—(1—3x) opn x=-—1,7;
r) a7 —(x—16)+(11lx—53) upn x=-0,03.

122, ¥opooTHTe BREIpAKEHHE:

a) (x— 1)+ (12— 7,5x); r)b—(4—2b)+ (3b— 1);
6) (2p+1.9)—(7—p); B y—(y+4)+(y—4);
B) (3 — 0,4a) — (10 — 0,8a); e) 4x — (1 - 2x) + (2x— 7).

123, HoramxuTe, UITO OpH JTH000M d 3HAYMEeHHe BRIpa:eHnd Sla + 2)— 3a
pagHO O.
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124,

123.

126.

127.

128.

129.

PackpoiiTe cKODKH N OpHEBeIHTe NOAC0HEBIE ClaraeMele:

a) 3(6 —5x)+ 1Tx— 10; r) 2(7,3 —1,6a)+ 3,2a — 9,6;
6) 8(3y + 4) — 29y + 14; x) —a(0,8b+ 1,7) + 12,5 — 8,5b;
B) T(2z—3)+ 62— 12; e) —4(3.3 — 8c)+4,8Bc + 5,2.

YOpoCTHTE BREIPAXEHHe H HAHAHTe ero aHaUeHHe:
a)0,6{p—-3)+p+2 opr p=0,5; :
0) 4(0,5g —6)— 14g + 21 opmn g= 3

CocraBeTe BEIpAEHHE TI0O VCJIOBHKY 38laYH H VIIDOCTHTE ero.

a) ¥ Mropa 3 anwboma ¢ MapxamMn. B nepeoM aasboMe g Mapo, BO
BTOpOM — Ha 15 mapor Ooaeine, ueM B NepBOM, 4 B TPETEEM —
BTpOe DOABLIIe, WeM Bo BTOpoM. CHOABHO MAPOH B Tpex arkbomax?

o) Ilerp mprobpen 8 Ouaeroe gotepen «Hage:xagar» mw 6 dnnetor
ToTeper « ¥ gadas. BUneT doTeped s« ¥aadas CcTOWT d P., a4 JOTEpeH
«Hagexga» 0p1n Ha 10% mpoposxe. HaligHTe CcTOMMOCTE NMOKVIKH.

CpaeHnTe 3HaUeHHA BRIPpAXEHHH, He
BRIMHCIAA HX:
1 1 S 1
B) = = e 6) 3,7 1u 38,7:
}a (i 8 5 ) 3, 3 >
) 5,6: 2,5 m 5,6 2,5.
OTeeT 3aNUIIHTE B BHIe HEPABEHCTEA.

1
3

TexHHUECKOe IEPEBOOPVIHEHHS Hexa 103
BOJHIO BEINVCKATE B cvTEH 180 cTasn-
koe EMecTo 160. Ha cronsro nponesTOB
NOBBICHIICH BRIOYCH CTAHKOB B CYTHHY

OTMeTeETe Ha KOOPIWHATHONH NpAMOIH TOUKH, COOTBETCTEVIOMNIHE TIIHC-
JIaM:
—a,8; Z,b; —0,T; 5,24; —1,9; 1,29,

KﬂHTpDﬂhHHE BONPOCkLI U 3aaHMA

Chopmynupyiite nepemMecTUTENBHOE WM COYeTATeNnbHOE CBOWCTBA CNO-
HMEHMA M YMHOXEHWS, pacnpefenuTeNbHOe CBOWCTBO YMHOMEHWS.

Kakne BhipaXeHMs HA3LIBANTCA TOXOSCTBEHHO paeHbiMu? lNpueegute
NPUMED TOXOBCTEEHHO PABHBIX BLIPAXEHWA.

Kakoe paeeHCTEO HasblBaeTcs ToxgecTeoM? lNpueeonte npumep Tox-
necTed.

Kakwe cnaraemsie Ha3blBawT NogobHeimKu? YTO 03HadYaeT BoipaxeHue
«MPUBECTW NOA0OHLIE cnaraemsie=? MNpueeonte nogobHele cnaraemeie
E Cymme —5x + 4y — y — 3x.

§ 2. MNpeobpazoeaHve BLIpaXeHwi
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| [YPABHEHUA C OOQHOW NEPEMEHHOW

7. YpaBHeHue m ero KopHwu

Pacemorpum zagauy: «Ha HH3XHeH noiake B 4 pasa Doablle KHHT,
meM HA BepxHeil. Ecnw ¢ HHMEHeN NOIKH OepecTABHTE HA BEPXHIOH
15 ¥HHNr, TO KHHT HA NOJIKAX CTaHeT NopoBHY. CKOMBKO KHHT Ha BEpX-
Hell moake? s

ObozEaunM OVHBOH X THCIO KHHT Ha BepXHeH nonwre. Torga THcao
KHHUT Ha HH3¥Hell noake paeHo 4x. Ecaw ¢ HHHHel DOJKH NDepecTABHUTh
HA BepxXHIW 13 KHHUr, TO HA HHMHeH noiake ocraHeTesa 4x — 15 ®HUT,
A Ha BepxHel dOvaer x + 15 muHmr. llo veaoeHio 3agavi Oocje TaKoH
NepecTAHOBKH HHHI HA NOJAKAX OHAMETCH NOpPOBHY. SHATHT,

dx—15=x+1D.

Hrobsl HAITH HEHZBeCTHOS TUHCI0 KHHT, ME COCTABHIH pABEHCTEO,
colep:xailee nepeMeHHVID. TakHe pPaBeHCTBA HA3IBIBAKT ypaeHEeHUAMU
¢ O0HOU NepeMeHHOl NIH YPASHEeHUAMLU ¢ OGHUM HeUIBECTMHBLM.

Ham Bago HATH 9HCTI0, IPH TOICTAHOBEE KOTOPOro EMECTO X B VDaB-
HeHHe 4dx — 15 =x + 15 noayduaercda BepHOe THCI0BOE PABEHCTBO, Takoe
THCI0 HASBIBAKT PEUICHUEM FPASHEHUA WIH KOPHEM YPDASHEHUA.

Onpepenenwne. KopEeM ypaBHeHHA ¢ OJHOH NDepeMeHHOH
HAZBIBAETCH TAKOE 3HAUEHHNe NepeMeHHOIH, OpH HKOTOpPpOM YVpae-
HEeHHe oDpaliaeTcd B BEPHOE THCJIOBOE PABEHCTEO.

Hz yparHeHHA
4x—-16=x+15
HAXOAHM, UTO
dxr—x=13+ 15,

3x = 30,
x=10.
¥papHeHHe 4dx — 15 =x+ 15 umMeeT 0AUH KopeH:E — upcao 10.

Mo:xHO OpPHEECTH NPHMEepPHl VpPaBHeHWIl, HOTOpBIE MMEHT IBa, TPH
1 DoJee HOpHel HAIH He HMeHT HOpHeIi.

Tar, ypaBHeHHEe (¥ —4)(x —3)(x —6)=0 BEMeeT TpH KOpHA: 4, D 1 6.
HelicTEHTENBHO, KAMXI0e U3 3THX THCe oDpaliaeT B HVAL OJHH H3 MHO-
HATETeH npoHaBegeHEnA (x — 4)(x — 5)x — 6), a 3HAYTHT, W CAMO ITPOH3-
pegerne. llpn nmwdoM apyroMm aZHATEHHH X HH OJHH H3 MHOMEHUTeNeH
B HYIEL He oOpamaeTcd, A ZHAYHT, He o0pamgaeTcd B HYJAER H IIPOH3-
BeJleHHe. YPaBHeHHe ¥ + 2= XY He HMeeT HOpHel, TAK HAK OpH JHioM
AHATEHWH X JeBad UAcTh VPABHeHHA HA £ DoJbIOe €ro OpaBoil YacTH.
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Pemmnre YPaBHEHHE — 3IHATHT HAITH BCe ero EOPpHHEH HJOH I0-
RadaTh, YWTO KDPHEI.:I HEeT.

B
12

VpaeHeHHe x- =4 HMeeT ABA KOPHA — wHcaa 2 m —2. YpasHeHHe

{x—2)x+ 2)=0 rarme uMeeT KOpHH 2 B —2. MpaBHeHHA, HMMeKIIHe
OJHH H Te 3¥e HOPHH, Ha3bIBAKT PAGHOCUJALHIMU YPAEHEHUAMU. ¥ paB-
HeHHHA, He HMelIlie KOopHel, TaK¥e CcUHTAKT PABHOCHIEHBIMM.

ITpn pemeHNH YpPaBHEHHH HCTOJABIVIOTCH CIeIVIOIIHE CBROMCTEA:

* COH B VPABHEHHH NepeHeCcTH CJOATaeMOoe H3 OJHOH YacTH B ApYV-
IV, H3MeHHE ero 3Hak, TO TMOJVIHTCH VPABHeHHe, PaBHOCHIb-
HOE TaHHOMY;

* pCIH 008 TMAaCTH VPABHEHHA VMHOMKNATE WIH PasIelHTh HA OJHO
H TO e OTIWYTHOE OT HYJAA THCA0, TO HDOJVIHTCA VpaBHeHHe,

i
1
I
I
i
: PEEHOCHIRHOE TAHHOMY.

oo o e o e o Ew ow
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HanoprMep, paBHOCHIBHEI YVPpaBHeHNA Hx=2x + 7T u dx — 2x =1, pas-
HOCHJIBHEl TAKMEe VpaeHeHHA Gr=2x +8 n 3x=x+ 4.

YHAZBAHHBIE CEBOHCTBA VPABHEHHH MOMHO [JOKA3ATh, ONHpPAACkE HA
CIeIVIOUIHE CBOMCTEA YHMCIOBREIX PABEHCTE: eclIM K 00eHM YaACTAM Bep-
HOTO PaBERHCTEA OpPHOABHTE OJHO H TO e THCI0 Wan obe TacTH BEpHOTOD
PABEHCTEA VMHOMEHTE HIH Paz3felNTs HA OJHO H TO He OTJIHTHOE OT
HYJAA THCAO, TO ODOJIVIHTCA BEpHOE pPaBeHCTEO.

Y¥YnpaxHeHus

130. Asnaerca mu uncao 3 KOpHEM YPABHeHWH:
a) d{2x—1)=8x+ 1; B)(x —4)x+4)="T?

131. Kaxwe na uncen —2, —1, 0, 2, 3 ABASKOTCH KOPHEHAMH VDABHEHHA:
a) x°= 10 — 3x; 6) x(x” —T)=67

132. Ailpnaerca 10 KopHeM ypaBHeHHa x(x —5)= 06 umemo: 1; —1: 6; —67

133. HowraxuTe, UTO HAMIoe U3 ddcen 7, —3 # 0 ApngeTcd HOpHEM
yvpaeHeHHA Xx{x + d)x — 7)=0.

134. Moxasmure, UTO KARJA0e M3 UHcel 1.2 u 1,2 ApnAeTca KoOpHeM
ypapHeHHA x = 1,44,

133. HoxamxuTte, ITO:

a) xopaeM ypaeHenuda 1, 4(y + 3)=7 + 1,4y aenderca gw0b0e YHCIO;
) ypaBHEHHe I — 3 = I/ He HMeeT HKOpHe.

136. Mimeer au kopHH ypaBHeHHe: a) 2x + 3 =2x + §; 6) 2y = y?

§ 3. YpaeHeHwsa ¢ 0oHOW nepemMmeHHOR
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137. Karkoe na ypaBHeHHI He HMeeT KopHeil: 3x + 11 =3(x +4)+ 1 mam
33x = 18x7

138. CocTaBbTe KaKOe-HHOVIL VpaBHeHHE, KOPHEM EKOTOPOTO ABIAETCH
qncao: a) 8; 6) —12.

139, Humeer 11 vpaBHeHHe HOPHH H, ecjJH HMeeT, TO CHOJIBKO:
a) |lxj=1; 6) |[xi=0; B) |xj =—5; r} | x|=1,37

140. 3amesnTe:
a) vpasHerne (),3x = —4 PABHOCHIALHBIM VDABHEHHEM ¢ IeJLIMH KO-

aththunnerTaMH;
0) vpaeHeHHe dx — 4 =21 paBHOCHIBHEIM VpaBHeHHeM BHIa ax = b,
roe @ 1 b — HEKOTOphIe THCIA.

141. ¥YopocTuTe BRIpaKeHHE: ST LTI
a) 0,4(Tx—2)— 1,6+ 1,7Tx; EEEEEEEE
6) (1,2a — 4) + (40 — 4,8a); A
B) 2,5(4 - 8y) —y + 2,3; B 1
r) (14 — 3,65) — (12 + 10,4b). i

i
‘.‘_1]

=Y

142, HaiignTe zHAUTeHHe BHIpAHeHHNA 0 [
B(3—3.5m)— 20+ 28m =l
mpr m=2,5; 1,2; 40. | i

1453. Ha roopauHaTHOH OI0CKOCTH (pHc. O) |
oTMedeHBI TouknH A, B, C, D, E n F. RENESNEINEEE
HaitgnTe HxX KOOpANHATHL Puc. 6

144. OrMeTsTe HA KOOPAHHATHOH IIocKoCTH Tourn A(—4: —2), B(0; —3),
C{(3; —8), D(-2; 1), E(-1;5), F(0; 1).

8. JinHenHoe ypaBHeHMe C O4HOW NepemMeHHOoM

Kaxagoe w3 ypaBHeHHil dx=-4, —0,2x=0, —x=-6,5 HMeeT BHJ

ax=~b, rae x — nepeMeHHadA, d ¥ # — uHcnaa. B mepeoM vpaBHeHHH
a=3, b=—-4, Bo BrOpoM a=-0,2, =0, B Tpereem a=-1, b=-6,5.

Takne VpaBHeHHA HASLIBAKT AUHELHBIMU YPASHEHUAMI ¢ O0HOU ne-
PEMEHHOIL,

Onpepenexdue. YpaegHeHHe BHAA dax =0, TOe ¥ — nepeMeH-
HAaf, @ ¥ b — HEKOTOpBIE UHCIA, HAZLIBASTCHA JHHEHHBIM VpDas-

HeHHeM ¢ ﬂﬂﬂﬂﬁ H-EFIEME'H'EGIE.
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BriacHHM, CHEOJABKO KOpPHEeH MOMeT HMeTE JHHeHHOoe VpaBHeHHE
¢ 0OHOI nDepeMeHHOMH.
Pacemorpum vpaeHeHHe ax = b, B HoTOpoM KoadupuoueET a He pa-

= b
BEH HVIIH). PHH,EI;E.]IHB 0De TACTH VPpaBHEHHHA Ha o, IIOGVIVIHM X = 11_ SHa-

AT, JHHeHHOe VpaBHeHHe ax = b, B rwoTopoMm a # (}, HMeeT eTHHCTBEH-

i . B
HEII KOPEeHb, PABHEIH —.

PacemorpuM ypaeHeHHe ax =0b0, B KoTopoM KoadupHUOIMeHT a4 paBeH
Hyaw. Eeanm a=0n =0, To vypaBHerENne ax = b He HMeeT HOpHeil, TaK
Kax papeHcTBo Ux =5 He ABnAeTcHE BepHEIM HH OpH KakoM x. Ecoan
a=0mn b=0, To moboe 3HATEHHEe X ABIAETCA KOPHEM VPABHEHHHA, TAK
Kar paeeHcTBo Ox = (0 pepHO Opu awdoMm x.

U O O . . . O O O B I D . . . B . . O I O I e

I Nluneiinoe yvpaBHeHHe ax =b npu a # (0 uMeeT 0IWH KopeHs, npu |
a=0u b+0 e umeer KopHeil, npu a=0 u b =0 umeer Decro-
; HETHO MHOTO KOpHel (Jmodoe THCeI0 ABITAETCA ero HOpHeM).

[

e o o o o o o o o o e o E Em EE E o o O O S o O S o e m mw mm wl

Pemerne MEOrHX VPaBHEHHH CBOANTCA K PeINeHEHK JHHEHHBIX VPAaB-
HeHHWH.

IHpumep. Peornm ypapEenne 4(x+ 7)=3 — x.

P PackpoeM CHODRH:
dx+ 28 =8—x.

Ileperecem cnaraemMoe —x B JIEEVH TACTE VPABHEHHHA, A caaraeMoe 28
E OPABVI0 YACTh, H3AMEHHE OpPH 3TOM HX 3HAKH:

dx +ax=3— 28.
Ilpueegem mogobHEIE ciaaraeMble:
fa = —25.
Paggenum ode 1acTH VpaBHeHHA Ha J:
x=-9.

IlprmenaA cBOMCTBA YVpaBHEHHH H BRINOJHAA TOXAECTBEeHHEIE Hpeod-

paszoBaHEWA, MBI MOCTEIOBATETRHO 3AMEHAIH OJHO VpABHEHHE APYVTHM,

PABHOCHILHEIM eMY. JHATHT, HOpHeM ypaBHeHHA 4{x + V)=8 — x AB-

JAAeTCH YHCAO —d. <l

B sTomM npHMepe HCXOJHOE VPABHEHHE CEBEJOChE K PABHOCHIBHOMY
JUHEHHOMY VPABHEHHK), B HOTOPOM KOa(MPHIHEHT OpH NepeMeHHOH OT-
auveH oT HYAA. Ecom nopr pemmeHMH VPABHEHHA MBI ODPHIEM K pPaBHO-
CHIBHOMY eMy JHHeHHOMY yvpasHeHH Biga Ox =56, To B 3roM cayuae m1udo
HCXOJHOe VPABHEHHEe He HMeeT HOpHel, JH00 ero KopHeM ABIAeTcH dwboe
TTHCTO0.

Pemmmum, Banpumep, vpaeHeHHe 2x + 5 = 2(x + 6):

2Zx+a=2x+12, Zx—-2x=12-5, Ox=17.

& 3. YpapHeHua ¢ 0OHOW nNepemMeHHOR
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IIpuman B ypaeHeEHw Ox =7, He HMeHIIeMy KOpHeill. SHATHT, H
vpaeHeHHe Z2x + 3= 2(x + 6) He nMeeT KOpHeH.

Y¥paereHue s(x + 2)+ x =0 + 4x cBoguTea K ypasHeHHK Ux = 0, Kop-
HEM KOTOPOTro ABnfAeTcA dwboe unciao. CnegoBaTelbHO, KOPHEM VpPaBHe-
HHA o{x +2)+xr=0+ 4x asngercA awbdoe THCIO.

YnpaxHeHus
145. HajiniuTe KopeHbL YpaBHEHHI:

a) dx =—60; r) 6x =—5U; w) 0,7Tx =10

6) —10x=8; a) —9x =-3; 2) —1.5x = 6;

B) Tx=19; e) 0,5x=1,2; ") 42x = 143.
146. PemmnTe auHeliHOe VpABHEHHE:

11 o
1 1 1 ol S
a]—:r 12: B) —4x = —; .El_"ll—y=— %) ?.:r i?'
: 6" @ 17 8

ﬁJ§y=9; r)dy=—2 e) ~x=0;
147. HaiianTe KopeHb VPABHEHHS:

a) bx — 150 =0; r) 12x— 1= 395; #) T=06—-0,2x;

6) 48 —3x=0; o) —x+4=47; 3) 0,15x +6=931;

B) —-1,9x—9=0; e) 1,83x=54+ x; ) —0,7x + 2= 65.
148, Pemnnte ypaBHeHHe: y

a) 2x+9=13 — x; D1, 7T—-08m=2+1,Tm; I-I].E."—E.E.'=D;

0) 14 —y=19-11y; e) 0,8x+ 14=2—-1,6x; E)x —4x =0

1
E) 0,9a + 11 =4 — 3a; }R]lﬁ—p=qp—l; n) x=-—x
1 |

r1,2n+1=1—-n; 3]1§x+<1=5.r+1: M) dy = by.
149, Pemute ypaBHeHHe:
—_ . — = _— 1" 1 3 1

a) ax —8 .x:‘ G 'r'*}p_1=g_+ip;

D= Sl e) 0,8 —y=3,2+ y;

Er —_—— = ot S T E. 1
BIgV g =3 i) Zx =
I'] 2,&—U,£h=d,l—ﬂ,ab; 3] EI_U,T.'I':G.

150, Hajigute HOpeE:s VpPABHEHHA:
a) (y+4)—(y— 1)=0by; B) bx — (Tx—12)=101;
B)sp—1—(p+3)=1; r) 20x =19 — (3 + 12x).

151. HalignTe KopeH: VPABHEHHA!
a) (13x — 15) — (9 + 6x) = —3x;
6) 12 —(4x — 18)= (36 + 4x) + (18 — 6x);

36 m BuipaxeHun, TOXASCTEA, ypagHeHWs



152.

153.

154.

153.

156.

B) 1,6x —{x—2,8)=(0,2x+ 1.5)-0,7;
r) (0,5x+ 1,2)— (3,6 — 4,5x) = {4,8 - 0,3x)+ (10,5x + 0,6).

Pemmre yvpaBHeHHEe:
a)dx +(3x—3)=6x+11; E) {.:r—?} (2x+9)=-13;
6) 3a — (10 + 3a) = 54; r) 0,6 +(0,5y—1)=y + 0,5.

Ilpyr kaxkoM 3HAYEHHH NepeMeHHOH 3HAYeHHe BhIpa:xeHHa &b — 27
paBHO: a) 3; ©) —11; B) 1.8; 1) -

IIpn KarKoMm 3HAUYEHHH TepeMeHHOII:

a) 3HAYTEHNA BHIpaxeHHH Zm — 13 m m + 3 pasBHHI

0) zHAUYSHNE BRIDAMEHHA 3 — 3¢ Ha 1 MeHRIIe 3HAUEHHA BhIpAMEe-
HuA 1 —c;

E) 3HAYTEHHE BEIDAHEHNHA 2x + 1 ma 20 Doneme 3HATEHHA BRIpA-
HEeHHA BX + I

r) 3HAYTEHUE X B 3 PA2A MeHBIIe 3HAYeHHA BhIpa:xeHHa 45 — 10x;
1) 3HAUeHHe Bhipa:xkeHna 9 -y B 2 pasza Goawsme s3Havesna y?

I[Ipi KakoM 3IHAYMEHHH J:

A) 3HAYEHNA BRIPAXKEeHHH ay+3 # 30 —y paBHEIL

0) 3HATeHHEe BEIPAXEHHA Ty — £ DONBINE 3HAYEHHA BREIDAMKEeHHA 2y
Ha 10;

BE) 3HAYeHHe BRIpameHHA 1,7y + 37 MeHEBNIe ZHAYEHWUA BRIPAME-
maa 9,3y — 25 ma 147

Pemure ypapHeHHe:

a) 2x+5=2(x+ 1)+ 11;
6) o(Z2y — 4) = 2(5y — 10);

PemmiTe ypaBHEHHE:
a) 15(x+ 2)— 30 = 12x;
6) 6(1 + 5x)=5(1 + 6x);

|'153. PemmuTe ypaBHeHHE:
a)|lx—6|/=0
6)|x—1|=5

157.

|159 Haiinure anHH VPABHEHHSA:
6) 31 +4-|4—x|=47.

g} lx—2| -6=1T;

160. BrimonauTe OelcTEHA:

= 1
a) gt 12 Lggls
a0 12! 6

1 24 .2
6) [1-+2=|a—;
| E 3| 3

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

B) Sy +(y — 2) = 2(2y — 1)
r) by —(y—1)=4 + 5y.

B) 16 — 3jx| =
r) 26 + 6| x| = 144.

1.3' . 6 30/
B
1"]'|d~—.3 of — —1.
5 I 48 24/

§ 3. YpaenHeHua ¢ 0OQHOR nepemMeHHOon
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161. a) OrMeThTe HA HOOPAMHATHOH naocxKocTH ToukH A(—3; 4), B(6; 3),
C(5; 0), D(—3; 0).
0) Karoll KOoOpAMHATHOH YeTEePTH OPHHALIEHHT TOUKA:
A (—1; 100); B (—1; —100); C (100; —1); D (100; 1)?

162, ¥opocTHTe BRIpAMKEHHE W HAWIHTE ero dHAUSHHE:
a) 6,8¢c —(3,6c 4+ 2,1) opu ¢=2,5;
6) 4,4 — (9,6 - 1,2m) oprn m=—3,5;
B) 5,4a — (8,3 — 12,5a) opu a = 3.8;
r) (10,76 - 12)—- (13,2 -0,6b) opn b=1,1.

9. Pewwenne 3apa4y ¢ NOMOLULIO YPaBHEHMN

Ipu pemerHn 3agad ¢ DOMOITEK VPABHEHHH MOCTYIAKT CiAeIVIOIIHM
00pazoM:
" ¥ - N T W S R O N - — - — - R S T ——
' =« 0DOZHATAKT HEHOTOpPOe HeH3BeCcTHOE TTHCI0 OVKBOI H, HCOOIbL-
3VA VCIOEHEe 3AJA'H, COCTABIAKT VPABHEHHE; !
* PEOIAIDT 3TO VPABHEHHE;
*» ACTOJHKOBRIBAKT NOJNVIEHHBIH PE3yJIbLTAT B COOTEETCTBHH C YC-
JIOBHEeM 3aJa7H.

Jdagawva 1. B ropanre Geuto B 2 pasa MeHbIIe A0JI0K, 'IeM B ANIHEE.
Ilocne Toro KAk H2 HKOP2HHE Depeloxnan B gaume 10 abnor, B Ammn-
Ke X CTAJI0 B D paz Doabine, dueM B KopauHe. CHoasko A0gI0K OBLIO
B HOP3HHE H CKOJIBKO B ANIHEe?

P llvers B KOp3uHe OBLIO X AD0MO0K, TOrAA B AIIHKe ObLI0 2x A0I0K.
Ilocne Toro KAk M2 KOPEHHBEI Oepeno:xunan B amuk 10 admoor, B
KopanHe cTtado x — 10 adiaok, a B AmAKe ctano 2x + 10 adbaok. 3a-
NOJHUM TabIHOy, VHAZAE B Hell KoJINYecTBO ADIOK B HOP3HHE H B
ANAKEe 00 H [OoCTe HepeKJIajLIBAHNA.

Tapa Beino Crano
Kopsuna x x— 10
Hime 2 x ¢+ 10

Ilo venoeuoo 3agavi B ANIHKE CTAIO B o pas Donpine A0JI0K, UeM B

KOp2MHe. JHAUNT,
a{x— 10)=2x+ 10.

Pemum cocTaBleHHOE VpPaABHEHHE:
bx—b0=2x+ 10,
bx —2x= 10+ 80,
3x = 60,
x=20.
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CrnepoBaTensHO, B KOpaHHe DELT0 20 Abnowr.
Tar rar 2x=2-20=40, To B anmumre bObLT0o 40 gbrok.

OrepeT: 20 adaor u 40 abror.<

Sangaua 2. IlpeagEasHaUYeHHBIE IIA NOCAAKH T8 CAMeHIEE CMOPOIHHEI
PEMHAIN pacOpefeldTsE MeXIV TpeMa 0OpHragaMH TAK, YTODEl HOep-
BOIl OpHraje I0CTANOCE CAXMEHIIEE B 2 paza MeHbINe, WeM BTOPOI,
a Tperkell — Ha 12 camxernee Ooaepme, YeM nepeoi. CKoOJBKO
CAXKEHIIEE HAJO BRIAETHTE NepBoil Opuraze?

P llveTe mepeoil OpHraje pemrnad BBIAEANTE X CAMEHIEB. lorga BTO-
poil cOeayveT BBIAETNTE 2X CAXKeHIEB, a TpeTheid x + 12 camenunes.
Ob0mee uncno cazxeHnes x + Zx +(x+ 12), 4To nmo yoiaoBHKO 3ajgadl
paeHO TH.

SHAYHT,
r+2x+({x+ 12)=T8.

Pemum noayviueHHOe VPABHEHHE:
x+2xr+x+12=7T8,
4x=T8-12, 4x=66, x=16,5.
Ilo eMBicay 3agasin 3HAUEHHE X JOJAHHO OBITE HATYPAABHEIM THCIOM,

i HOpPEHbL VPABHEHHA — ApobHOe THCI0. SHATHT, PACHPeIelHTh Ca-
JHEeHIIE! VEASAHHBIM CIOCO00M HEIb3d.

OTreeT: Taxoe pacopeiefieHIle CAXeHIIeE HEeBOIMOSEHO. ]

YnpaxHeHusa

163. B ogHOH Kacce KUHOTeaTpa Opojann Ha 30 Omneros Gonbmie, e

B Apyroi. CrRoasxo OMIeTOBR NPOJANH B KAMJIOH Kacce, eclIH BCero
OeImo npogaHo 392 bunera?

164. Ha Ilaprosoii 1 Monoxémxuoli yanMimax BOCCTAHOBHIN paspylleH-
Hile B nogoBogke 1Y momoe. Ha Ilaproeoil Ov1I0 BOCCTAHOBJIEHO
Ha 3 goMa MeHbIne, TeM Ha Momnogéxmuaoil. CKOABKO JOMOB OLLIO
BOCCTAHOBIEHD HA KamIol W3 aTtuHx yviaun?

165. Ilepumerp TpeyvronlbHAEEA paeed 16 cwm. [IBe ero cropoHBI paBHE
MEFIY co00i, M Kamxgaa ua HUX Ha 2,9 em Goawme Tperneii. Ka-
HOBBI CTOPOHBI TPEVIOJBHHEAY

166. IIpora:xeéEHOCTE ABTOMODHIBHON Tpaccel cocraBnger 6Y40 wm.
Bonpmyo uwacTs Tpacchkl 3AHWMAT IBA TOHHENdA, AIHHA OJHOTO H3
KOTOPBIX Ha 17 m Domemie anuHLL apyroro. HalauTe 1nuHEY KamsIo-
ro TOHHeNIdA, ecJH HadeMHafd YacTk Tpaccel cocTtaBager 703 M.

167. Cmapunnaa szadava. V3 ueThIpéx xepTBoRATeNeil BTopoil xan
BABOE DOJBINE NepBEOT0, TPeTHIH — BTpoe DOJBINE BTOPOro, TIETEED-
TEIII — BYETEepO DOJLINE TPETEErD, A Bce BMecTe gand 132 pynnmm.
CrONEKO IaT Ka:IRIi?

168. Iroe patounx uaroToeHaTn 56 meraneil, NpHYEM MepBRIH HM3TOTOBHI
Ha 15" petraneit doasme, UeMm eBTOpoH. CHOABKO geTanell Haroro-
BHI Ea:AbIN pabowamii?

§ 3. ¥YpaBHeHMA ¢ OOHOW MepeMeHHOR

39



169. IIpndeins, noadyueHHad (HPMOA 3a
OepBhkle AE8 HBAPTAIA TEKVIOEro ro-
na, cocraemaa 126000 p., opuuem
OpHOBLIE, OOJAVIEHHAA BO BTOPOM
KBaprane, oelna Ha 10% BeIme, Tem
B nepeoM. Kakvio OpHOBLIE TOIVIH-
aa (hpupMa B NMepBOM KBapramne?

170. Tpn mroael noayvauan 70 KOMObHO-
TepoB. Bropas mrona noayiunRaa
Ha O KoMOpHOTEpPOE OO0NBINE TEp-
BOJ, a TpeTead — Ha 10 HoMObwTepoB 00abmIe BTOpOi. CHOIBKO
HOMOBIOTEPOE NOJVIHIA KaXIad IMHoIa?

171. Ha cenTep, mWanky 1 mapd HIpACcXOA0BAAH 23D I HIEPCTH, OPpHUEM
HA MIAOKY VILIO B ) pasd MeHbINe INepcTH, eM Ha CBUTep, W Ha
2 r Doaeme, YeM Ha mapg. CHOIBKO HIepeTH H3PACKXOIOBAIH HAa
EaMI0e HagenHe?

172. MoxHO 11 pacnolo:uTe 15% HHUT Ha TpeéxX ToaHaxX TaK, UToOH
Ha NepBoil Noaxke ObLTO Ha 8§ KHHUI MeHbIIe, TeM Ha BTOpPOI, H HAa
D KHHI DOoJbNOIe, YeM HAa TpeTheii?

173. Moxuo a1 5Y DAHOKH HOHCEPBOB Pa3Io:EHTE B TpH ANIKA TAal,
TTOOBEI B TperkeM OBLT0O HA Y DaHOK DoJdblle, UeM B [IepBOM, A BO
BETOpOoM — Ha 4 DaHKH MeHBIOe, TeM B TpeTbem!

174. Ha ogHOM cagoBoM VIACTHE B J pas DOJABIOE KYVCTOB MAJIHHEI, TeM
Ha apyroM. llocae Toro Kak ¢ ODepeoro VUIACTHEA NEpecagliaH Ha BTO-
poil 22 gyera, Ha 0DOHMX YVIACTHAX KYCTOB MAAHHEI CTAJIO IOPOBHY.
CHOMBEO KYCTOB MAJHHEI OBITO HAa KAXIOM viacTEe?

175. 3a Y 1 mo TeueHHD peKH TeILIoX0I NPOXOIHT TOT e OVTh, MTO 33
11 71 npotie Teueana. HaiignTe codCcTEEHHVID CHOPOCTE TEILIONOIA,
ECIH CHOPOCThE TeUeHHA PerH 2 KM /1.

176. llo mrocce HAVT OB MAIOWHEEI ¢ OIHOH H TOH He cKOpocThH. Ecoan
nepead VEEIHUHT cHopocTk Ha 10 EM/1, a BTOpaA VMEHBIIHT CHO-
pocTe Ha 10 kM /a1, To nepBad 3a 2 1 OpoiIeT CTOOBKO e, CHOIBKO
BTOpad 34 4 4. C Karoid CROpPOCTBID HAVT ABTOMAINHHE?

177. Cmapunnasa zadaua. Ilocnars uemdoeer uz Mockewm B Boadorav,
BEJEHO €My TIPOXOAHTE BO BCAKHN JeHb 1o 40 peéper. Ha caegyvio-
OIHI JeHB BCJOed eMy DBLT OOCTIaH JApPYyroil "MeloBeK, H BeJeHOo eMy
OpoOXOAHTE 00 45 BEpeT B JAeHB. Hepes CHOABHKO THeH BTOpOH 10-
FTOHHT Oepeoro?

178. [Ina peMoHTa IIKOJALI OpHOELTA DpHrajga, B KoTopoll Osl10 B 2,5 paaa
DOJBIIe MAIAPOBR, "eM IJI0THHKOB. Berope npopad BEINYHI B
OpHTagy ellé UYeThRIPEX MATAPOEB, 4 ABVX IOTHHHKOE OepeBe] Ha
Ipyvroil obeekT. B peaviabTaTe MAJZAPOE B OpHraje OHKABATIOCE
B 4 paza doaslie, YeM NIOTHHHKOB. CHOMIBKO MATAPOE H CHOJBHO
NIOTHAKOB OBLIO B OpHraje NepBOHATAILHO?
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179.

180.

181.

182,

n

.

184.

185,

186.

a) —a,04°1,7T;

o) (—2,88): (—0,9); r)

{dara padomwst 6 napax.) B rnacce yumresa yuamuxca. Orao-
IMeHHe THCIA JeBOUeHK K THCIY MANTRUHKOE paeEo 3 4. CroIsKO
AeBOUeK H CHOJBHO MAILUYHHOB VIHTCA B Kiacce?

1) BuiacEUTe, KaKHe THCIA, COOTBETCTEVIOIIHE CMBICTY 3aJatTH,
MOGKHO TTOCTABHTE BEMECTO MHOTOTOUHA.

2) Hpeanoxxure APYr OPVIYV SaHOHYHTE pelieHHe 118 OJHOTO H3
HAHIeHHBIX THCET.

3) ObcyauTe ODoJaViIeHHBIE OTBETHL.

B ropzuze dmi10 B 2 pasza MeHBIIE BHHOrpazga, deM B Agmuee, llo-
cle TOro HAK B HOP3HHY godaBuan 2 Kr, B HeH CTAI0 BHHOIpa-
na Ha 0,5 ur Doasmie, ueM B ANIHEe. CHONBRO BHHOIPALA OBLIIO B
KOopanHe!

Ozna apbyz Ha 2 Kr Jerue, ueM JIpyroil, ¥ B 3 pas Jerue, 4eMm
TpeTuni. llepesiil 1 TpeTHil apdyVasl BEMeCTE B & pasa TAKeIee, TeM
eropoil. Haligmre Maccy ramzoro apdyvaa.

B apvx memrax 6eimo no 50 kr caxapa. Ilocne toro kak Ha ogIHOTO
MeINIKa B3AMIH B 3 paza Ooablle caxapa, €M H3 IpPVroro, B HEM
ocTanock B 2 pasza MeHBINe caxapa, weM B apyroMm. Croasko caxapa
OCTATIOCHE B HAMIOM Memmee?

HocTpoiiTe B KOOPAHHATHOH NA0CKOCTH TOYKY, V KOTODPOI:

a) adcoycca pagHA o, 4 OPAHHATA TPOTHEONOIOMKHA abcmmcce;
0) abconcca paBHA —2, A OpAIWHATA HA eIHHHIY DOIbIIe;

B) abconcca paeHa 1,0, a opgHHATA HAa eIHHEHIY MeHBIIE;

r} abcoucca pagHa 6, A OPOIMHATA — OPOTHEOIOAOHHOMY THCIY.

IlocTpoiiTe HA KOOPIHHATHOH OaocKocTH oTpezok MN, aHaa xoop-
OWHATE ero KoHmoB: M(—1;4) u N(Z2; —-2). Hailigure HOOpPIHHATH
TOUEK IepeceueHHd 3TOr0 OTPEe3Ka C OChBID X H C OCBIO V.

Haiiagnre asauenne eeipaxenuna —0,3(7b—12a)— (8,4a — 14b) opu
a=-—10, =—6.

EPEBHHTE = H'E,T.T[l-':'.-‘M JHATTEHIe BHEIPDAEEHHAL

§ 3. YpasHenwsa ¢ ogHORn nepemMmedHHon
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KouTponeHele BONPOCkl M 3afaHue

CohopmynupyinTe onpegeneHve KOpHA ypaeHeHws. ABnaetca nu 4uc-
no 7 kopHem ypaeHeHwua: Gx=42; Ox=11; (16 -2-8)x =07

Yo 3Ha4vT pewuts ypaedHexwwe? Pewwte ypasHexHwe: bx = —12;
r—2x-6=0; bx—4x=06+ =x.

Kakne YyYpaEHEeHWR HA3LIBAWOTCR PaBHOCWMAbHLEIMKT CdopMmynupynTe
CBONCTEA ypaeHenwni. MNpuesonte NnpyuMep ypPaBHEHWA, PABHOCUALHOMD

ypaBHeHwio: bx—1=3; 0,2x=1,1; 8x—-4x+6=0.

Hahte onpepeneHve NUHENHOro YpPaBHEHWA C OOHOR nNepemeHHon.
MpueeouTte NpUMepkbl.

B kakom cayudae ypasHeHWe ax = b nMeeT eaMHCTBEeHHLIR KOpeHk; nMe-

8T DEeCKOHEYHD MHOM0 KOpHen, He umeeT kopHen? [pueeguTte npu-
MEDbI.

Haa mex, KMo Xo4em 3JHAMmMb 00abULe

10. @opmynbl

B xyzo:ecTBeHHOI THTepaTvpe BaM, BEPOATHO, NPHXOIHIOCE BCTPe-
YATHECH ¢ HENPHBEMHEIMH eIHHHIIAMH HaMepeHHA. Tak, B HHHre slmoas
Bepna «lletn Kanurtana I'padTas» THTAEM:

* ¢JTO0 DBIT AOHPY — THTAHTCKHUH HYpPaBiIb AHTIMIH-
CKHX HKOJIOHHH. JTa OTHOA OATH (JYTOB POCTOM, C
EPHBIM IMIHPOKHM KIKNEBEOM KOHHYecKOH dopMel, 2a-
OCTPAIIHMCA K HOHIY, B JJIHHY OH HMeJd BOCEM-
HAAIATE JHHMOBS»;

* «Bo ppema npobHOro niaaepaHuA AXTA « lVEKAH» OO-
KA3ZAIA CHOPOCTE B CEMHAANATE MOPCKHX MHJIL B
TACYH;

* « PobepT y3HAA, UTO CpefHAA TOZOBAA TeMIepaTvpa
E NpoBHHNOHH BukTtopua goctHraer +74" no Mapes-
relTy».

A Toro wTobel 3TOT TEKCT ORI MOHATEH, HANO 3HATEH, KAK VIOMAHY-
Tele 3Iech eIHHHILI HaMepeHH:dA, BRIpAXKAIONIHe NpPHOIHHEHHEIe 3HaTe-
HHA BEJIHTHH, COOTHOCATCH ¢ NPHBREITHEIMH 1714 Bac eIHHHIIAMH.

STH COOTHOMIEHHSA BRIPAMKAKTCA CAeIVIOIMHUMHA (hopMyIaMHE:

b= 30,48a, rpe a — nnauHAa B pyrax, b — COOTBeTCTEVIONIAHA JIHHA
B CAHTHMeTpaXx;

[=2,54m, rie m — ATHHA B A0HMAaAX, { — AJIHHA B CAHTHMETPAX:

p=1,853m, rge m — paccToAHHe B MOPCHHX MHIAX, p — pPaccTod-
HHEe B HHJIOMETpPAX;

42 m BIJIF_'IE.‘-'HE'HHH. T OEeCTEd, YPpaBHEHWHA



o OUF - 32)

nepatypa B rpagvcax lleascma.
Brimonrsue pacueTsl, HAIIEM,
h=2380,485 =152 (eMm); P

[=2,54+18 = 46 (cm); ¢

. Tae f — TemmepaTtypa B rpagvcax Mapedreiita, ¢ — TeM-

iUTo - B HPHEEH@HHDM TEHCTE

— 1,853+ 17 = 32 (xm);
5(74 - 32)

5 = 24",

SAMETHM, UTO OpH ERINNOJHEHHH BRITTHCJIeHHI ?ﬂﬂﬁHﬂ MoOAEIOEATHCA

EKATbBEVIIATOTHIM.

SHAYHUT, B KANTe JAvronAa BeprHa peus HAET 0 CcAeIVHOIIHX OPHOTH-
JMEHHBIX ZIHAYEHHAX BedHUHH. BricoTa :xypaeaa paeHa 1,5 M, a QM-
HA ero kawea — 0,5 M. Hxta <«llyEras» maa co cropocTer 32 KM/,
A cpelHeroJoead TeMOEpaATYpa B OpoBMHIOUH BurTOpHA OBIa paeHa

23" Henncus.

I[Ipueeném mpHMep HCOOAL3OBAHHA (hOPMYI B 3aTaue HA MPOIEHTHI.

Hpumep 1. Hafigem, Ha CKOIBRC NOPOIEHTOB VEBeAHTHTCHA ILIOMIAIL
OPAMOYVIOJABHHEKA, 8CJOH ero IJTHHY H MINPHHY VBEeIHUYHTE Ha 10%.

P [IveTs AnMHHEA DPAMOVIOJIBHHEA PABHA « ¢M, IDHpHHA — b cM, a ILI0-

mage — & o,

ITo dopMyae naomagd OpAMOYVTOABHHKA HaxoinMm, uTo S5 = ab. llo-
cle VBEIHYeHHMA IIHHE H MIHPUHE OpAMOVIOadeHHEA Ha 10% pam-
HAa Ovaer paeHa a+U0,la=1,lacm, a mmuapura b+ 0,16=1,1b cm.
Toraa nnomaas Ovaer paeHa 1,1la-1.1b=1.21ab oM , T. B. VERIHIHT-

cA Ha %
1.21ab—ab=0,21abcm".
0,21ab J
Hneem el 100% = 21% . 3SHAYNT, IIOMAITL VBEJIHTHTCH HA
21 % . <

JTOT OTBET XOpOII0 MNOACHAET
pucvHoK 7. HMa pucyerka BHIHO,
g0 K AMernmEMca 100 manmwm
OPAMOYTOJABHHKAM, MI0MIAE KAMK-
IO0T0 B3 KOTOPRIX cocraeiader 1%
OT MIOMATH NPAMOYVTOIBHHEA, J0-
OaBadercda eme 21 Mansll OpaAMO-
VIOIBHHK.

CeoilicTBA pPABEHCTE NO3BOJIAIT

H3 0gHOI (opMyIEl, CBA3BIBAID-
mieil ape man Gogee mepeMeHHBle, FPHC 7
NOJVIATE HOBLIE (PODPMYVJIBL.
o 32)
INMpumep 2. 3 GopMyIEIl ¢ = - 5 , Toe f — TeMmneparypa B rpaay-
cax @apedreiiTa, ¢ — Temnepatrypa B rpagyvcax llenncna, Bripazum

NepeMeHHVE) [ Iepes c.

Ona Tex, KTO X04eT 3Hark Gonbwe
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5(f — 32)

P VMHOMHE 0De TacTH pPABEHCTBA ¢ = — Ha 9, moaoyuaum
9e¢ = 5(f — 32).
OTeoaa
9¢c =5f— 160, 5f=9¢+ 160.
9e¢ -+ 160
3gaunT, f= EE— , T.e. f=1,8c+ 32, <

Mel moayuuau GopMyay, NO3BOIAKINVI0 NepeXoiHTh 0T TeMIepary-

pel B rpagveax llenkena k TeMOoepaType B rpagyvcax (Papenreiita.

YnpaxHeHus

187. Iloawsavacek thopMymoit b= 1,067a, rae @ — paccTodHHe B BEpPCTAX,
b — paccToAHHE B KHJIOMETPAX, BEIPAZHTE B KHJIOMETPAX PACCTOA-
HIE, PABHOE!
a) 6 eBepcram; 0) 12,5 BepcThI; E) 104 mepeTawm.

188. BripasAaTe B KHIOTDAMMAX Maccy, paBEvi 3 noymam, 20,5 nyaa,
BOCTONBEOBARIIACE (popMymoil p= 16,38m, roe m — wmacca B Oy-
IaAX, p — Macca B HIIOrpaMMax,

189. Iloawavack opMmyaoii ¢ = 0,454f, rne f — macca B dyHTax, ¢ —
MACCA B HHJIOTPAMMAX, BEIDAZHTE B KHJIOTPAMMAX MACCY, PABHVHY
a) 8 dwHETAM; ©) 30,5 dvHTA.

190. IlogcumTartes OpHOIHMEHHO OpOHJeHHOE YUeI0BEHKOM pPaccTOAHHNE
MOMHO, HCOOAB3VA (hopMmyvay s=nl, rge s — npoiiieHHOE pac-
CTOAHHE B METPaxX, N — YHCAO IIaroe, | — ganEa mara. CRoab-

191,

[192.]

KO KHJIOMETPOE MPOIIET Yel0BeK, ecJan AJaHHa ero mara 60 o,
a coenan o 1800 maroe?

Kar maMeHHTCHa NIoNalbk OPAMOYVTOIBHUHKA, ECIH:
a) ero AMHHEY H HMIHPHHEY VMeHbOIHTE Ha 10%;
0) ero ZAHHY VBeIMUYHTE HA 30% , A MHPHAY YMeHBEIIHTE Ha 307 ¢

Kax mameHuTca 00beM KybDa, ecld AIHHY ero pedpa VBEIHUHTH
"Ha 2077

|193.| Ileny Ha ToBap cHauama MOBBICHAH HA 15%, a 3aTeM CHHANIH Ha

153%,, Tak KAK TORAp OepecTA] NOJB30BAThRCH copocoM. llepeona-
YAILHAA [IeHA TOBAPA COCTABIANIA d P., 4 OKOHUATeNIbHAAs — b p.
CpaesuTe uHcaa a 1 b (BeiDepuTe BepHEIH OTEBEET).

l.a>b 2.a<bhb 3.a=0bh

4. CpaBHHUTL Helb3A, TAK KAK HEH3BECTHO 3HAYEHHE d

1194.| Ha pacnpogase meHy Ha KocToM cHHsmum Ha 20% . Ha croabko

NPOIEHTOR HAAO MOBLICHTE HOBYVID IEHY, UTOOR BEPHYTECH K MEpPBO-
HAYATBHOI?

14 LT N) Bupaxenws, TOXOecTsa, ypasHeHWUs



| 195. | HaiiguTe:

a) raxoil Temneparype no Papenreiity cooreBercreyer 4°C; —15°C;
0°C;
6) karoil Temmeparype no lleawcuwo cooreercTEyver 20°F; —16°F;
0°F.

Moser 1H TeMmMnepaTypa ObITh:

a) momoxaTensHOH oo leascuio # oTprnatensHold o MapeHreHdTY;
6) monosuTensHEOH mo PapeHreiiTy B orTpHnaTensHol o Lleascnmn?

[197.| BripaanTe ua (hopMyJTIRL:
a) 8 = at nepeMeHHVID I;
0) v=1uv,+ at nepeMeHHYIO {;

a+ b
B) &=

- mepeMeHHVH b.

mﬂHHHTE]IhHhIE ynpaxHeHus K rnaee |

K naparpady 1

198. Hafiante wmeno, obpaTHOE:

b 2 1 1
a) cyMMe UHCEeT — H — B) IPOHSBEIEHHID THCET — H —

i) a3 15 16
0) pazgocTH uncen 6.2 u 5,8; r) uacTHOMY umcen 4,9 m 3,5.

199. HailinnTe uHca0, OPOTHBOMOIOMHOE!
a) cymme wncen 2,86 m —4,3;
= 4 5!
0) pAZHOCTH YHCeT —— H —;
9 6
E) IpOHU3BEIeHHD THcen —3,70 ° 1,6;

2
r) tacTEOMY uHcen 40 _TE'

200. IlpeactaeeTe DECKOHEUHRIE NepHOIHTECKNE APOOH B BHAE OOBIKHO-
BEHHLIX Apo0eii.

Odpazey: Ilyers x=0,/(7)=0,7777... Torga 10x=T7T,777.., &

10x —x=7. Tarmm obpazom, Yx =7, orEyaa x= 5 SHATHT,
0,(7)= q—
a) 0,(3); 6) 0.(5); B) 0,(12); r) 0,(48).

2{]1.| Hafigute cyMmMy Beex menwsix wucen or —102 zo 104.

|2ﬂl2.| HaliguTe npon3eegeHHe BeceX Heawslx uHcen or —11 go 135.

,ﬂ,".‘.'l'll'_:'ﬂl-l'.dTEﬂL-nHl:lE' yNpaxHedHus € rnage | 45



203. HalinuTe gEaveHHe BRIPAHKEeHHA:

Za+ 1
a) o npH m=—§; o) ——a opH a=4J3,5.

f—1 i

|2IM.| HaeecTHO, UTO OpH HEKOTOPBIX 3HAUEHHAX a B b 3HAUEHHE BRI-
paxerna Z{a +b) papao —8&,1. HajliguTe npo Tex e IHATEHHAX
a U b 3HAYEHHME BRIPAMKEeHHA:

a) 3la + b): 6) —0,5(a + b); B) 4a + 4b; r) —aa — Hb.
205. Ilpn rakHX sHAUYEHHAX NepeMeHHBIX HE HMEeT CMBICTIA BhRIpAMKeHHe:
4 : b,
g 2 Y- B) —— s r) ?
Ze—4 4y + 2 a— b a+ b

206. CocrapbTe BhIpAMKEeHHE I8 pPeIIeHHA IATATH:

a) llepumerp npaMoyvroadsHHEKa 16 cM, ogHA H3 ero cTOpOH Ml CM.
liakoBa mIomaiek NPAMOYTOAEHHEA]

0) Illnomages OpAMOVIOAEHHKA 28 M™, A 0OJHA H3 €T0 CTOPOH paBHAa
a M. Yemy paBeH NepHMETpP OpPAMOYVTOJIBHHEA?

|B}| Ha aevx ropogoe, paccTOAHHEe MeXIV KOTOPBEIMH S KM, Ha-
BCTpEUY APVD APVIY OIHOBPEMEeHHO BRIENATH [OIBA ABTOMOOMIA.
CropocTh OHOrO H3 HHX U KM/4, & CKOPOCTB ApPYyTOro v, KM/W.
Yepes crROIBKO YACOB OHHM BCTpeTATCA!

r}| Hepez kakoe BpeMA MOTOOHHEIHCT JOTOHHT BelIOCHMEXHCTA,

eCIH pPacCToAHHEe Mes IV HHMH 5 KM, CRODOCTE BEJOCHIETHCTA
28] KM/, a CEOPOCTE MOTOIIHEAHCTA o EM/a?

200, Or npAMOVIOABHOTO JHCTA KAPTOHA CO CTOPOHAMH & ¢cM B b oM oT-
Pezann no VriaMm KBaAPATHl ¢O CTOPOHAMHK ¥ oM (pHce. 8). Fa ocTas-
melcA YacTH CAeJATH OTKPBITVE) HOPODKY. SanummTe (opMyITy
A1 BEIUHCIeHHA 00kReMa V HopoOrH. Briuncanrte no chopMyiae o0n-
eM KopoDEKEH, ecaH a=ad, b=25, x=253. Rakue 3HATEHHA MOMKET
NPUHHMATE NEepeMeHHAd X TIPH YVHAZAHHBIX 3HaUeHHAX a u H?

1

L

| i, -

Frc, 8

208. CocraebTe thopMyay uncaa: a) kpatoro 11; 6) kpatroro 21.

A6 LELEEE Bhipaxedns, ToOXOSCTED, YPABHEHMA




209.

210.

211.

212,

214.

216.

YTo0R! BEIpAZHTE E KIIOMETpAX PACCTOAHNE, HEMEPEeHHOE B MOpP-
CHHX MHIAX, ODoaesaVIOTCH GopMmynol y=1,853x, rge x — pac-
CTOAHHEe B MIJIAX, 4 y — TO ¥e paccTodHHe B KIToMeTpax. Bripa-
ZHTEe B KHIOMETpax ciaegviomue paccroasuda: 10 mnmas, 50 muas,
250 muns.

CpasHnTeE:
a) 3,48 -4.52 n —-8,93 + 0,16; B)4,7—9,65 w 4,7—9,9;
0) 6.48 g M E},fiﬂ.a, r) 3 16,4 m 16.4: 2

BepHo 11, uTo:
ajecon a >0 w b>0, o ab > 0;
6)ect ab>0, To a>0 u b>07?

BepHo a1, 4To 104 NO0BIX 4YHcen a 1 b
a)la+b|=|al+bl; 6)lab|=|al"|b?
HagecTtHO, wTo [X|=|Y|. Bepo an, uto x =y?

a) HagectHO, uTo |a| < |b|. Bepro mm, uto a < b?
0) HapecTHO, YTO |a| > |b|. Boamomxso nu, uTobel 6110 a < b?

B TE[EJII[U,E OpHEefeHEBl IIeHBI HAa MOJOTHBIE TOBAPDEL B TPE‘}:. nMara-
dJHHAX.

Tosap « Bypénxnnos « [lepepencriiis « Woposras
Monoko, 1a 120 p. 150 p. 135 p.
Tropor, 1 kr 324 p. 305 p. 280 p.
Cmerana, 0,5 kr 90 p. 85 p. 97 p.

Hagexpga MuxaisoeHa XoveT KVIHTE £ 0 Monaoka, $00 r teopora
u 1,2 kr emeradsl. B KakoM MarazmHe CTOMMOCTh €6 NOKVIKH
ﬁjme'r' HANMEHLINERH, ecal B MarazMHe <« BYpEHEHHO» TEOPOr Ipo-
OAeTCHA Mo AKOHHA co ckuaroil 10% , a B marazuHe « [lepereHCEAN »
CKHIKA Ha BCe TOBAPHI cocTaiBaser 5% Y B oTeBeTe VHa:KWUTE CTOH-

MOCTE 3TOH OOEVIIEH.

Bura, idvera, Iloaura u1 Bura Ha ypoHe MATEMATHHH COpPEeBHOEA-
JHCE B CKOPOCTH BRINOJMHEHHA 3aJaHH. YUHTelbHHIIA HOCTABHIIA
OATEPKY TEM M3 HHX, HTO BEINOJHHJ BCE 3AJAHHA ORICTPes UeM
za 0,0 mue. IlpoaHanuaupyiiTe pezyakTATHI, NPHEEIEHHLIE B Ta-
Daune, H CAeIaliTe BRIBOI, KTO U3 PeDAT CMOT NOAVIHTE OATEPHY.

Batrs Hlenn MHonmua Buka

T mun 40 ¢ D muu 30 ¢ 6 mun 45 ¢ 6 mun 20 ¢

rIIJ,{'.II'I'-T.'I.I'Ir-lHTE.I'ILml-II_:I"E! ynpaxHeHUa K rndee |
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217. Knace B mrojde, B KOoTopoil vuntTcea Baca, uMeeT ITHHY, PABHVID
Y M, A IIAPHHEY — HA 3,70 M MeHBIIE. B Kaacce TpH OIHHAKOBREIX
okHa BeIcOTOH 2,1 M ¥ mmpuaoi 1,5 M.

KomuaTta BacH B KBapTHpe, B KOTOPOH OH MHEET, HMeeT IIHPHHY
4 M, a gnuHYy — 4,5 M. B HoMHATe IBa KBAJIPATHEIX OKHA paa-
mepoMm 1,5 x 1,5 M.

BriacHNTe, B KAKOM NOMENIeHHH JVIIIEe ecTeCTBEeHHOS OCBelleHNe.

Hdaa artoro:

1) HafignTe nnomaies BCEX OKOH KJIACCA (CEETOBVH) MIOIIAIE).

Z2) BerumeanTe niaomaies Kiacca.

3) ¥zHaliTe, CHOABKO MOPOIEHTOE COCTABIAET CBETOBAA [I0IIAIL
KJacca 0o OTHOOIEHHK) K ILTOMIASH [OJa.

4) Beaueaure mionajlk KOMHATEL BacH.

2) IlogcunTaliTe CBETOBVH) ILIOMIAAL KOMHATEI H YV3HANTE, CHOJIbL-
KO OPOIeHTOE COCTABIAET CEETOBAA MA0MIATE HOMHATEI IO OTHO-
INeHHID K IIOOIATH IIOJIA.

6) Yro Boapime: cBeTOBAA MJIOMIAIL KOMHATEI Bacw Han ceBeToBasa
LJI0MIAAL KIacca, B HOTOPOM OH VIUNTCA, H HA CHOJBKO IPOIEH-
TOBR?

7) OTBeTeTe HA BONpPOC 28TaTH.

K naparpady 2
218. HaiiguTe 3HAEHHEe BRIPAMKEHHA:
a) 5,89-2,6+5,9-3,2+5,8-4,1;
6)6.,5-84-1,6-8,4+5,2-1,6.
1219. | Baranemmre:
a) (1,25-1,7-0,8-1,7)-3,45;
0) 3,947:(3,6 - 2,6-4-0,25).

|22[].| ObsACcHUTE, OOUEMY PABEHCTBO ABIAETCH TOMIECTBOM:

a) |x|=|-xf B) e —yl =y —xf B) |2¢|= 2lc.
|221.| fABnAeTCcA TH TOMIECTEOM PABSHCTEO:

a)la+ 5|=a+ 5; B}la—b|—b—a|=0;

6) la*+4|=a*+ 4; r)ja +b|—|a|=|b[?

222. HorammuTe, 4TO:
A) BCJIH K CVMMe JABVX THCEJ NpHOABHTE MX PasHOCTh, TO IIOOY-
YHTCHA VIBOBHHOE MEepBOe UHCIIO;
0) ecI M3 CYMMEBI ABVX UHCE] BBIUECTE HX PasHOCTh, TO OOIV-
THTCA YVIBOBHHOE BTOPOE THCIO.

223. HokamuTe, UTO BhRIPpAXKEHHEe TOMISCTEEHHO PABHO HYIIH:
a) (a+ blx+(a—b)x— Z2ax; B) 8(x —y) + 8(y — x).

A8 m BuipaxeHusa, TOXOBCTEA, YDABHEHWA



224,

225.

226,

227.

228,

229,

230.

231.

HNoraxaTe, UITO:

a) peipaxkeane x(—1)+ x(—2) + x(-3) + 6x TORILCTEEHHO PaBHO
HYIIHY;
0) BrIpaxesne a(—3)+ a4+ a(—3) + a* 2 TomIecTBeHHO paBHO —2d.

Haiinnre zHaueHHe BRIpaxeHHa B8a — (46 + 38a)—(4da — 3b):
a)uopn a=6,8, b=17,3; D) opn a=-—-&,9, b=-9,9.

,.[[GHEIH{HTE, UTO 3HaYeHHe BhIDASECHHA He JAaBHMCHT OT 4o

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

JoramuTe, ITO eCIH 0JHO U3 THCeI KpPaTHO 3, a4 Apyroe KpaTHO 3,
TO HX OpOH3BeIeHHe KpaTHO 15.

K naparpady 3
fAenserca mu KOpHeM ypaBHeRHA (2x — 3,8)(4,2 + sx) =0 umeno:
a) 1.,9; 6) 2; B) —1.4; r) —37

Karkme 13 upcen —4, —3, —1, 3, 4 ABAANTCA KOPHAMH VPAaBHeHHMA:
a) *+4x+3=0; 6) 2+ x =127

HMeer 1H KOpHHM VpaBHeHHE:
a)3x+ T7=(9+x)+ 2x; B) = x
0)dx—1=4{x+2)—(Y—x); rfx+l=x-—17%

IloueMy He HMeeT HOpPHeH VpabBHeHHe:
a)|x|=-1; 0) x|+ 3 =07

Pemmure ypaeHeHEHE:

a)|x|=5; 6) |al — 17 = 0; B) 6 —|b|=0.

|2.3'-d| Ilpn karNX zHAUEHHUAX KOa(PHIIHeHTA M VPaBHeHHEe MY = 3 HMe-

eT eJAHHCTEEHHEIN HKopeHbs? UylIlecTByeT JH TaKoe 3HAUeHHe M,
npH KOTOPOM 3TO VDABHEHHE He UMeeT KOpHeil; HueeT OeCcKOHETHO
MHOTMO KopHei?

|3‘54| Hpn rkarkux aHaveENAX KoadupunHeHTa p vpaBHeHHe px = 10 nme-

235.

eT KOpeHb, paBHRIN —3; 1; 207

PemmiTe ypaBHeHHe:

a) 3,8x— (1,6 —1,2x)=9,64+ (3.7 — bx);
6) (4.5 +9)—(6,2-3,1y)= 7,2y + 2,8;
B) 0.6m—-1,4=(8.6m+1,7)—(2,Tm —3.4);
r) (5,3a - 0,8)— (1,6 — 4,7a)= 2a — (a — 0,3).

MoskeT IH HMeThE NOIOMHTENIbHEIN KOpeHb VpaBHeHHe:

a) (x+5)x+6)+9=0; 6) x*+38x+1=07?

JononHuTensHbie yNpaxHeHna K rmase |
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237.

238.

243.

244

249.

246.

PemmnTe ypaBHeHHe:

a) 0,15(x—4)=9,9-0.3{x - 1);

6) 1,6(a —4) — 0,6 = 3(0,4a — T);

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

IIpin kakoM 3HAYEHHH NepeMeHHOI:

a) cyMMa eeipaskeHn# 2x+ 7 m —x+ 12 pasma 24;

0) pazHOCTE BeIpa:eHHi —5y+1 m —oy — 2 pasEa —Y;

B) cyMMa BeIpaxeHHid 15x—1 mw 6x— 8 paBHa HX pPa3HOCTH;
r') pa3zHOCTE BeIpaxkeHEHH Z23p+1 u p— 12 paBHAa X cymme?

HHf’I,I[HTE BCe IIeJhkle dHaAYeHHA 4, MIPH ROTODEIX KOPEHLR VDABHE-
HHA ax =0 ABIAeTCA IEeJTbIM THCIOM.

He pemrasa yvpaeHeHHA T(2x + 1)= 13, mora:xuTe, UITO ero KOpeHb
He ABIAETCA HEeJBIM THCIOM.

Ha depme 1000 kporukos u kyp, v Bux 3150 mor. Croasro Kpo-
JAWKOB H CHOJBKO KVp Ha (epme?

Ha nmepeom yuacTre OBITO DOCAXEHO Ha Y KyCTOB CMOpPOAHHBI BOIb-
e, IeM Ha BTopoM. Ecan co Broporo yuacTHa ODepecagdTe Ha Iep-
BRI & KVCTA, TO HA NEepPBOM VIACTHE cTaHeT B 1,5 paza Donabumie
KYCTOE CMOPOAHHEI, TeM Ha BTOpoM. CKONBKO KYVCTOE CMOPOINHEI
HA MEPEOM yUacTHe?

¥ Mumm B 4 paza donemie mapok, wem v AHgpea. Eeanm Mumra
OTIACT AHIPEH & MAPOK, TO V HErD CTAHET MAPOHK BIBOe DOINBIIE,
uem v Argped. CHOJTBKO MAPOK V HAMKIOND MATLTHEAT

Hrobr ¢aaTe: B CPOE KHETY B OMOMIHOTERY, VIeHHE JI0/HeH OBLT UH-
TaTk exenqaeeHo no 40 crpasnn, Ho OoH THTAN B JeHbL Ha 15 cTpa-
HWI MEHBIIEe W CAa] KHHUTY Ha D gHel moa:xe cpoka. 3a CHOJBKO
AHeH VUeHHE J0EeH ObLT NPOYHTATE KHHATY?

Yrobel cOemaTk BOBPEMSA 3AKA3, aAPTelb CTEKJIOIVEBOB AO/MKHA OBI-
Jia HaroToBJIATL B JeHb no 40 mazemnii. OgHako oHA H3TOTOBIAIA
exenHeBHo Ha 20 manenwii Doablme u, Daarogapda aToOMY, BEIIIOJ-
HHlA 3aKA3 Ha & AHA paHbIOe cpoka. Karoe OBl cpoOK BRINDOIHE-
HHA 3araza?

Ecnin g zagyMaHHOMY UHCIY OPHOABUTE 1, MOAVIEHHVE) CYMMY
VMHOMHTE HA 3 W H3 OPOH3EEIEHHA BRIMeCTR 47, TO DOOVIHNTCHA
sagvMasHoe THcao. Kakoe umcao sagymaso?

50 m Boipaxenwa, TOXOSCTBa, YPaBHEHWA



iEEERE PYHKLUAA

B 3T0i rmaee Bbl NO3HAKOMWTECE C PA3NMYHBIMK BHUOAMU 4WCNOBbLIX NPO-
MEXYTKOE, 3 TAKXKE Y3HAETEe, 4TO HazwBaetTca dyHEumer u rpadukomM dyHk-
uvk. C 3TUMK NOHATUAMW Bbl NOCTOAHHO DyOeTe BCTPEYATBLCA HE TOMLKDO HAa
YPOKaX MATemMatvKn, HO 1 Ha ypokax Guamkn, xumun, nHdopmatikn. Bol ya-
HaeTe, 4TO ¢ NOMOLLBID TPadrKoB MOXKHO NONYYUTE HAarNAgHbIE NPeacTagne-
HWA O CBOWMCTBAaX PYyHEUMA, NO3HAKOMWTECH CO CBOMCTBAMKW NMHEMHON QyHK-
UMK 1M B8 4acTHOMD BWOA, NPAMON nNponopuwvodHansHocTk. Bac, BeaycnoBHO,
3AMHTEPECYET BO3MOXHOCTE WMCNONL30BAHMA KOMNLIOTEPA NPW pPEWeHrn He-
KOTOPLIX 33084, CBAZAHHLIX C NOHATHUAMEI (QyHKUMK 1 rpaduka OyHEuK, Bol
Y3HABTE, 4TO HA NPaKTUKE ONA BbYEPHWBAHWA rpadMKOE pasnuHHbx DOyYHKLA
HAcTO WMCNONLIYIOTCA cneunancHble Npubops.. Hanpumep, ¢ NOMOLWBLID kKap-
ouorpadia nony4aloT rpadudeckoe onucadwe paboTel cepgua, a © NOMOLLLID
cencmorpada — rpadmy4eckoe onucadne konedadni 3emMHON NOEepPXHOCTH.

{11 [®YHKLMM U UX TPADUKM
11. Yucnoeble NpoMeXxXyTKu

Ilyere @ ® b — HEKOTOpRIE YHCIA,

opraueMm a < b, UTMeTHM HA KOOPIHHAT-
HOIHl OpAMOoil TOUKH ¢ KoopauHaTamMm g Fwc. 8
" b (pnc. 9). BogeMeéM TOUKY, Pacmoiao-
FHEHHVI0O Me: Ty HUMH. Eil cooTBETCTEVET YHCI0 X, KOTOpOoe D0JBIIe a H
meHbIIe b. BepHo B obpaTHOe: eciad YMcA0 X Dodblle ¢ H MeHbIIe b, To
0OHO Ra00paxxaeTcd TOUKOM, JeXalleil MedIV TOTKAMH ¢ KOOPAHHATAMH
a # b. MaoxecTBO BrexX WHCe], VAOBJIETBODPAKIIHX VCOJIOBHIO @ = x = b,
H3ohpamaeTcd Ha HKOOPAHHATHOI OpAMOI OTPe3KOM, OTrpPAHHUEeHHEIM
TOUYKAMH ¢ KoopaHHEaTaM# a # b (pue. 10 ma c. 52). 910 MHOMeCTBO
HAZBIBAIT HUCAOSLIM OMPe3KoM WIH OpOoCTO OmMpe3xomM W oD03ZHAUANOT
tax: [a; b] (uuTawT: oTpezoK OT a Ao b).

Muo#ecTBO "HCEN, VIOBISTBOPAKIIHY VCAOBHK d < X < b, HAZBRIBAKOT
HHMEPSAI0M W 0D0OBHAYAT Tak: (a; b) (UMTamwT: HETEPEAT OoT a4 10 b).
JTO MHOMeCTBO H3obpaxeHO HA pHcyHEe 11 Ha e. 32, CreTakle KpVIHEH
O3HAYAKIT, UTO YHCAA ¢ B b He ONpHHALIEXAT 3TOMY MHOMHECTBY.

o
ar .
L

il

§ 4, Pyukumr W 1ux rpadukn
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Puc. 10 el b Puc. 11 il b
= b i (I

Puc. 12 g b Puc. 13 4 b

l - [

Puc. 14 g Puc. 15 — -
J — I

Puc. 16 & I}

M=aoxecTBa THCen X, A0A KOTOPEIX BRINOJIHAKTCA ABOIHEIE HEPABEH-
CTBA g = X < b HAH a < x % b, HASBEIBAKT NOJAYUHMEpsaIdMy H 0DOZHAYA-
T cOoOTEeTCTEeHHO [a; b)) 1 (a; b] (1ATaT: moayHHETEpBaAT OT a go b,
BKAKNYAA d; DOJYVHHTEPBAN oT a 1o b, BEnwouana b). OTH NOAYHHTEPEAIEI
na300pazxeHs! Ha pucyHEKax 12 » 1o.

HHchaoBkle OTPe3KH, HHTEPEBAIE W NOJVHHTEDBAIL] HAZRIBAKT YUCTO-
GbLMU NPOMENCYMICAMIU.

[MpueegémM ODpHMepkl IPYTHAX THCAOBRIX OPOMEXVTHOB.

MHOMeCTEO THCET, VIOBIETEOPHIOIIHX HEPABEHCTEBY X = d, Haobpa-
HAETCHA JIVIOM ¢ HAYAIOM B TOUKEEe ¢ HOODAHHATON 4, pacnogoiHeHHBIM
EONpaeo oT Heé (pHc. 14). 9To MHOMECTBO HASBIBAKT IJAMKHYMbIM Y-
yoMm. MHOMeCcTBO THCel, VAOBIETBORAWIIHX HEepPaBeHCTBY X ~ a, TOMe
H300PAMKAKTCA JVUOM, HO TOUYKA € KOOPIMHATOH 4 B 3TOM CIOVIAe He
praAuaercAa (puc. 15). Ero HasemealwTr omipbimbiy ayvom. Ha pucya-
ke 16 maobpaskeHbl MHOMKECTEA YHCED X, A08 KOTOPBIX BRIMOJTHAKTCA
HEPABEHCTEBA X =d H X < 4.

H3 wypea wmaremarHr® 5—6 ®7IaccoB BaAM  HM3BECTHO, YWTO HA
KOOpPAUMHATHOH NOpAMoil paccTodHHe OT [OPOH3BOJABHOH TOUKH ¢
KOOPAWHATON X A0 HAUama oTcueTra (T.e. A0 TOUYKH ¢ KoopauHaToH ()
pagHO [Xx|.

[pu pemeHHN 3a1aY 1acTOo OPHXOAHTCHA HAXOIHTE PACCTOAHHE MEH-
Oy ABVMA TOUYKAMH KOOPAHHATHOH ITpAMOH.

Boaemem mponzpeonabHEBIE TOUYKH Ala) u B(b).

@® Boamo:xHEI JBa BAPHAHTA pacnofjodeHHA Touek Ala) n B{b) Ha KO-

OpAMHATHOI npaMoii: A fgepee B w A npaeee B, T. e. a< b u a > b

Ilyers Touka Ala) pacnonoxeHa Jdeeee TouKH B(b). Pacemorpum tpu
CAVUIAA TAKOTO pacnojioxeHHA (pHce. 17):

1)eectm a>0m b>0, To AB=0OB-0A=|b|—la|l=b6—a;
ecmm a<0ub>0, Tfo AB=0OA+0OB=la|+|b|l=—a+b=b—a;
3)ecm a<0n b<0, o AB=0OA-0B=|g|-|b|=—a-(-b)=b—a.

Hrax, eciti a < b, To AB=58/—a.
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0
k)= * 2 - 2) . , = -
il

A B 0

3) » . |
1

b 0 P17

Touro Tar e MOXEHO DOKA3ATR, YTO eca a ~ b, To AB=a —b.
Tark kark b—a 1 a — b — "uKHcIa OPOTHRBONOIOMHEIE, TO, ODBEIUHAA
aTH JBA CAVYad, NPpHXOIHM K dopmyae AB=|b—al.O

ITY (hOpPMVIY YHTAKT TAK: PACCMOAHUE Medcdy deyMa mouKaMu Ko-
OpPOUHAMHOIL NPAMOU PAGHO MOOYAN PAIHOCMU UX KOOPOUHaM.

YnpaxHeuus

247.

248.

249.

250.

251.

252.

SAJAHTE HePABEHCTBOM UHCI0BOH OPOMEXHVTOHE, H30DpaXMEeHHEIN Ha
pPHCVHEE!

) l - E) | =

—1 4 12

-2 2,5 —b 0,2
SagaiTe HePABEHCTEBOM THCAOBOH NPOMEeXVTOH, H3oDpa:xeHHBIH Ha
pPHCVHEE:
a) | | - E) l |

~5 —2 -0.5 7,2
5) J r) —d4 |G

-3 -5 -1,7
HaobpasnTe HA KOOPAMHATHOH OpAMOH THCAOBOH OTPOMEXVTOE, 3a-
JAHHBIH HepABeHCTBOM:
a) x=—2; B) S<x=4; B) 2= x=5; r) —B<x<—=2.
HzobpasuTe HA KOOPAHHATHOH OpPpAMOI YHCJIOBOH MPOMEXYVTOK, 3a-
AAHHBII HEPABEHCTBOM!
a) x < —3: 8) 3= x < 6; B) 3= x=2; r) —4<x<2.
HaiianTe paccTodHHe MeXIV TOUTKAMI:
a) 8 (7,45) = D (1,15); B) K (9,43) u L (—9,43);
11 _ .
6) R (-5,3) u T (-8,93); r) A |-5—| u B ;3.‘-’:’|.
3/ l 3

Ha roopaunHATHOI OpaMoil oTMmedeHsl Toukn A(-5), B(-3), C(l1) n

D{6). Haiigpre paccToAHHE MeXIY cepelHHAMH oTpesko Al u BC.

& 4. @OyHEUMK W KuX TpadVEN
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253. Ha wroopaumeaTHOH npaMol orMmededwsl Tourm A(—6), B(3), C(6) u
D)4). HajiauTte paccToOAHNE MeXIV cepeluHaMu oTpezroe AD u BC.

294, Memxay HaruMH H3 OPHUBeJEeHHBIX HHMe THcel HAXOSHUTCA THCIO:
1, 15 14 31,
17 V19 23" ‘59°
1. 0,4 11 0,5 2. 0,5 n 0,6 3. 0,6 1 0,7 4. 0,7 »n 0,8

i 457 54 B3 101
205. Uz umcen —=

23" 23" 23’ a3

Meday UHcaaMu 4 ®1 5
256. OTMeTeTe HA KOOPAWHATHOH NpAMOH TOTEH, COOTEETCTBVHIIIHE

BLIﬁEPHTE THCIO, HOTODOE JTesHT

1 = G o
TTHCJTAM: _BE; 0,7: 1,52 2?; — 2,89,

257. CocraseTe (hopMyJIY A08 HAXOMEISHHSA LIOMIATH TOKPACKH CTeH
CHIAJACKOro NOMeNleHHdA, AMHHA KOTOPOro paBHA 4 M, IIHPHHA —
f M, a BEICOTA — ¢ M. JaOOJHHATe TADIHIIV:

nuaa, M Hlupuna, m Brtcora, m | Ilnomass nokpacks, M2

B 3 3

10 15 3

CrOMBKO A8 3TOr0 B HAMJI0M CIVIAE€ NOHATOOWTCA 0AHOK HKPACHH,
ecTH ofHOll GaHKH XBaTaeT HAa mokpacky 12 m°7?

12. Y10 Takoe pyHKUUA

Ha nparxTHKe MEI TACTO BCTPeUaeMCA ¢ 2ABHCHMOCTAMH MEXJIV paa-
IUYHBEIMH BeaHuTnHaAMH. Hanpumep, nnomaas Kpyra saBHCHT OT ero pa-
ANyCca, Macca MeTANJTHIYeCcHOoro DPVecHa 3aBHCHT OT ero obbheMa B ILJI0T-
HOCTH MeTalna, 00BeM OpAMOVIOJALHON) HOapajlelennnega 3aBHCHT OT
ero JAHHBI, MIHPHHBEI H BRICOTEHIL.

B manvHelimeM MBI OVIeM HaVIaTh 3ABHCHMOCTE MeXIV IBYVMA EBEe-
JTHTHHAMHA.

PacemoTpaM OpHMepEI.

INlpumep 1. Ilnomanes KBAAPATA 38BHCHT OT AJIHHEI €70 CTOPOHEL.

L

P IlyeTe cTOpOHA KBAJAPATA PABHA d CM, & €ro OJAOIIATEL PABHA S oM.

Ona wa:sgoro 3HAUYEHUA NepeMeHHOH a4 MOMHO HAHTH COOTBETCTEVH)-
mee eMy 3HaueHHe nepemenHoH S. Tak, BanpuMmep:

ecI a=49, To S = 32— 9: econ a=15, To 8= 15%= 225;
ecin a= 0,08, To 5=0,08%=0,0064.

I Troca 1 R



SABHCHMOCTE NepeMeHHOH S 0T nepeMeHHOH g obozHauaeTcda Sfa) (w1m-
TAKT: «3C OT A») H BRIpaXKaeTcd (OpMyI0H

5=a’
(mo cMmeicay zagaun a = 0),

npu atoMm S (3)=19; 5(15)=225; 5(0,08) =0,0064. <]

IlepemMerHYVID @, 3HAYEHHA KOTOPOIH BEIDMpPAWTCHA OPOH3IBOJBHO, Ha-
BEIBAKT HEIASUCUMOU NEPEMEHHOI, A TePEMEeHHYVI) S, ZHAUSHHA HOTO-
poil onpefendATCAd BRIOPAHHBIMH 3HAUYEHHAMH d, HASBIBAKT JAS8UCLUMON
nepemMeH oL,

MHpumep 2. IlyTe, DpoligeHHBIH ABTOMODHIEM CO CKOPOCTRID o0 KM/,
3ABHCHT OT EPeMeHH JIBHHeHHd.

b ODozHAYTHM BpeMA IBHMEHHA ABTOMODNIA (B wacax) OyKBoOil f, a4 Opoii-
IeHHBIH OVTH (B HAJoMeTpax) Oveeon s. lna Ka:RJoro 3HaATYeHHA
nepeMesHol ¢, rae t = 0, MO¥HO HAHTH COOTEETCTEVHIIES IHAYEHHE
nepeMeHHOH 5. Hanpumep:
ecaa t=0,5, To s=020-0,5=25; ecia t=2, To s=a0- 2= 101);
eco t=38.5, To s=50+3,5=175.

SABHCHMOCTE NepeMeHHOH s oT nepemeHHoH { obozrauaerca s(f) (t1m-

TAKIT: «3C OT Ta») M BRIpaskaerca copmyaoiil s(t) = 301, <

B arom npumepe [ ARIAeTcA HEe2ABHCHMOI mepeMeHHOI, a § — 3a-
BHCHMOH nepeMeHHOH. YToDB HaHTH 3IHAYEHHE NepPEeMEeHHOH S, COOT-
BETCTEVIOIIES ZHAUEHHI IepeMeHHoH {, paBHOMY, HanpuMmep, 4, Ha-

o0 B (opMyIV BMeCcTO HepeMeHHOH ! nmogctaeuTk uncao 4. Homyamwm
s(4) =50 - 4 = 200.

IIpamep 3. Ha pucvare 15 naobpa:xeH rpaHE TeMOepaTyphbl BO3IV-
X8 B TEUEHHE CYTOH.

b C nomMombsio aToro rpaHea 48 HAXJ0TO MOMeHTa EpeMeHH { (B ua-
cax), rge 0=t = 24, MO¥HO HANTH COOTEETCTEVIOIIVIO TEMIOEpPaATypy
P (B rpagvecax lenwcua). Hanpamep:

eci £t=1, To p=—4; ecna =17, To p=93;
eciit t=12, 1o p=2; ecan t=22, o p=0.
dIeck ¢ ABIseTcA He3ABHCHMOH OepeMeHHOil, a p — ZIABHCHMONI Oe-
PEMEHHOMH.
_p,'b_i
140 i ‘\'H
I ] 5
| " | 1 i
o[ [ 2 ) | 871012 14[16/18]20 22,24 M
2 i 5
S P i
i |
L |-gl \ A |
Puc. 18 [ \l’ 11
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26

IIpumep 4. CToNMOCTE TPOE3Aa B OPHTOPOIHOM [IOE3I€ SABHCHT OT
HOMEpa 30HEI, K KOTOPOIH OTHOCHTCA CTAHIIHA. JTA 3AaBHCHMOCTE IIA
HEKOTOPOro PerMoHa NOKazaHa B Tabauie (OVKBOI n obDo3HATEH HO-

Mep 30HBI, 4 OVKBOH m — CTOHMOCTH Npoe3la B PYyOaAx):

n 1 2 3 4 B 6 it 3 9

m 26 a2 78 104 130 156 1582 208 234
IIo aroii TabnaHOoe AnA Ka®XIOro 3HAYeHMA n, roe n=1, 2, ..., 9,

MOXHO HAHTH COOTBETCTEVIONIEe sHaveHHe m. Taw, ecan n=2, 1O
m=2a2; ectta n=0, To m=156; eciTHE =9, TOo m=254.

B sTtom cayuae n ABAAeTCHA He3aBHCHMOH IepeMeHHOiH, a m — 3a-
BHCHMOI IepeMeHHOI,

FE O O O O O O O O O O O O O O O S O O O S O O O O O . - O . O ey

B paccMOTpeHHBIX OpPHMepax HAMI0OMY 3HATEHHI He3aBHCHMOI
NepeMeHH0il COOTEeTCTEVET eIHHCTBEeHHOE 3HAUEHHE 3aBHCHMOIM
nepeMerHoil. Takyio 3aEMCHMOCTE OJHOH HDepeMeHHOI OT ApVroii
HAZBIBAKT PUHKUUOHAIBHOI 3A8UCUMOCTMb) WIH hyHKKUUel.,

_
-

o o o .
= o o o =m

- O . O . . . .

B npamepe 2 3Ta 3aBHCHMOCTE 33JIaHA AHAJIHTHYECKH, B IpHMepe 3 —
rpatieckd, 4 B OpEMepe 4 — ¢ moMoOisi0 TADIHIIEL.

HezapncuMyw OepeMeHHVID HHAYE HAZBIBAKWT AP2YMeHMIONM, A4 O 38-
BHCHMOH NepeMeHHOH TOBOPAT, UTO OHA ABIASTCA (WHILUFI OT 3TOTO
apryMeHTa. Tak, NIoOals KBAApAaTA ABIAETCHA (PYHKIHeH OT IJIWHEI ero
CTOPOHBI; IIVTh, NPOHIeHHBEIH ABTOMODHIIEM ¢ OOCTOAHHON CHOPOCTBHD,
ABAAeTCH (PVHEOHeH OT BpeMeHH IBHMMEHHHA. SHAUYSHHA IABHCHMOHN me-
peMeHHOI HAZBIBAKT IHAUMEHUAMU PUHKLUL.

Bee zHaueHHA, HOTOPEIE NPHHAMAET HEZABHCHMAA OepeMeHHAasd, 00-
pasviT ofadems onpederenus ¢yuruun. Hanpuvmep, obmacTes onpene-

meHHA (PYVHEOHH E OpHMepe 1 cocTOHUT M3 BCeX MOJIOMHTEILHBIX TTHCET,
A B nmpuMepe 3 — H3 Brex uHcen or 0 mo 24.
¥npaxHexnus

i

258. I[L1omans IPAMOYTONEHHEA €O CTOPOHAME 9 ¢M U X cM paBHA S cMm°.

Bripazurte opmyviaol zasuacuMocTs S(x). [Ina sHaueHHA X, PABHOTO
4; 6,5; 15, HalgHTEe COOTBETCTEVHMIIEE 3IHAYEHHE (PVHKIIHH S.

299. Iloean, ABHTAACE CO CHOpPOCTBED T0 HM/', OpoxXoguT 3a ¢ I paccTod-
HHE § KM. dagaiire qopMynoi saBHcHMocTE s(f). Haiigpre zHaveHne
(hVHKIINH, COOTEETCTEVIONIEe 3HATEHHK) aApryMeHTa, paHoMmy 2,4; 3,8.

260. Oopém kyDa 3aBUCHT OT AAHHEI ero pefpa. Ilyers acm — gum-

—  Ha pebpa ryvba, a Vom® ero obBeM. JagaiTe (PoOpPMVI0H ZAaBH-
cuMocTe Vi{a). BoasmMuTe aea HaAEHX-THOO 3HAUEHHA APTYMEeHTA
H BEITHCIHTE COOTBETCTBYVHMNHE WM IHAYEHHA (PVHKIIHH.

Masa 11 RIS




261. Ilo ozepy nnaepana axta. PaccroaHne s (B KHIOMeTpax), HA HKOTO-

T poe viaiaAanack AXTA OT 0as3bl, MEHAJOCE ¢ TeUeHHeM BPeMeHH JBH-
#eHHA ¢ (B MHHYVTAX). MaMeHeHHe s B 3ABHCHMOCTH OT [ MOKAZ8HO
Ha pHcyHEe 19. Ha ®akoM paccToAsHHH OT Da3dkl HAXOAHIACE AXTa
uepea 20 muE; vepes 1 u 20 mua; uepes 2 u 30 mua? Karoea o00-
MACTH ONPeIelleHHd paccMaTpueaeMol (GpyERTHHR?

41l LTI : =L ! — —
t | /J\x PN |

e

Jiii
o
o
o

o0 30 40 e 70 S0 90 100 |1 | {4

Puc. 19

262. Ha pucyere 20 noxasasH0 Ha3MeHeHHe BRICOTHI COCHEI ¥ (B MeTpax)
~ B 3aBHCHMOCTH OT & BoapacTa x (B romax). Hafimmre:
A) BRICOTY COCHEI B BoapacTe 10; 40; 90; 120 net;
D) Ha CHOJBEO BRIPOCIA COCHAa 34 OpOoMeXVTOHR BpemeHH oT 20 1o
60 mer: or 70 mo 120 mer.

=
e _,..--."'"FF
| ____-E"' &
20 : ——
BF g
!f,-"" :
P X : -
Of {20 1406080100 120/
Puc. 20

203. haxgoMy HaTVpalbHOMY THCIV 1 CTABHTCA B COOTEETCTEHE OCTA-
TOK &' OT AejJeHHA 3TOro YHcaa Ha 4.
a) Haiigure r, ecne n paeso 13, 54, 43, 100.
0) B paccMmarpueaeMoil (PpYVHEIHOHAJIBHOH 38BHCHMOCTH VHAXKHTE
APTYMEHT.
B) Karoea ofmacTes onpenereHrd aToil (wERDUH?
r) Kaxne uncna cav:xaT 3HAUYEHHAMH (DVHKIHH?

§ 4, QyHKuMK 1 1Wx rTpadrkiA
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264. B Tabnaune, cocTABIeHHOH B pe3yibTaTe H3MepeHHI, MoKazaHA 3a-
BHCHMOCTE ATMOC(epHOTO JABIEHHA P OT BBICOTHL /1!

&

h, kM 0 0.5 1 2 3 1

p, MM pr. cr. | 760,0 | 716,0 | 614,0 | 596,7 | 525,7 | 462,2 | 404,8

a) KaroBo arMmocepHoe aaeaeHne Ha sricoTe 1 mm; 4 mm?

08) Ha xaroil BrlcoTe atMocthepHOe HaBiIeHHe paeHo aY%6,7 MM pr. CT.;
404,8 MM pr. o1.?

B) Kak MaMeHAeTcs JaBJIeHHEe B 3aBHCHMOCTH OT BBICOTHIY

265. B ogmom pezepeyvape 380 m® Boawr, a B apyrom 1500 Mm% B nep-
BEIFl pesepBvap KamIEI uac nmocryoaer 80 M° Bomwl, a B3 BTOpO-
ro RAEAEH uac epmeauneaiT 60 m°. Yepes CHOJBKO TACOBE BOJE

E pPE3EpEVAPAX CTAHET MOPOBHY?

266. OrvmereTe TOurm A(d: -3) m B(—2;6). IlposeguTte npamvio AB
H HalIHTe KOOPAHMHATEI TOUEK NepeceueHHd 3TOH NpaAMoil ¢ 0CkIo X
H OCBH I.

13. BbluMcneHme 3Ha4vYeHnnn PyHKLUK
no ¢dopmyne

DOVHEONH, KOTOPBIE MBI PACCMATPHEANTH B ONpeisIOVINEeM OYHKTe, 3a-
AABATHCE pa3zIHTHBIMHA coocobaMu. Hanbogee pacnpocTpaHEHHEBIM CIIO-
coboM ABIAeTCA 3aJaHHe (IWVHHKIHHN ¢ DOMOIMBK (POPMYIEL (AHAIHTH'IE-
ckn). PopMyiaa NO3BOAAET A8 AH000T0 3HATEHHA APrYMeHTA HAXOAHTH
COOTEETCTEVIOIIEe 2HAUeHHe (PYHEINH OVTEM BRIUHCIEHHIL.

INpumep 1. Ilyers (pyHRONA 3agaHa (popMyIOiH

ylx) = HIL , Toe —3=x= 3.
P HaiineM zHAYEHHA Iy, COOTEETCTEVHOIINE OEJILIM 3HAUSHHAM X!
ecid x=-38, To y(—3)= % =—3;
ecma x=-2, 1o y(—2)= % =—3,9 H T.I.<l

PeayawTaTel BRIMHCASHNIN yI0DHO 3ANHCATE B BHIAE TADMHIEI, MOMEC-
THE B BepXHel CTPOHKe 3HAYUSPHHHA APIYVMeHTA, A B HHMHHEI CTPOHEe CoOT-
BETCTEVIOIIHE 3HAUEHHA (DVHHKIIHN:

ss IEEEH v



X

=2

=]

Y

—3,0

—2

0,5

Mb1l BHIDHpaTH Ka:ALIH pas 3HAUYeHHe X Ha | Dodbie mpeablavIIe-
ro. 'osopar, uTo cocTABNeHa TADAHIA 3HATeHHH (DYyHKOHH ¢ maroMm 1.

B paccmorpeHHOM npuMepe ObLIa YVHKA3AHA 000acTh ONpeIeeHHHA
thvearnn. Ecan t¢vERIHA sagaHa (opMyiaod #H obdacTe OUpeleleHHA
aTol (PYHKIHH HEe YHA3aHA, TO CUHTAKT, UTO 0014CThE OOpPEeIeleHHA CO-
CTONT M3 BCeX ZHAUEHHH HeZABHCHMONI OepeMeHHOII, OpH KOTOPRIX 3Ta
thopMyIa HMeeT CMEICT.

Hanpumep, obaacTek onpelejeHHA (PYVHEOHH, 3aJaHHOI (opMyIoH
Yy = x{x+ D), COCTONT M3 BCeX THCEJ, 4 0DIACTE onpelesleHHdA (PVHKIINH,

i " 1
aagaHaOl opMyIol y= ~ 5 - COCTOHT 13 BCEX 'HCEN, KPOMe Wic/a B
E:

C momomesw (hopMyabl, 3aailell (WHRINK, PellaiT TAKMKe 3a1a-
Ty OTBEICHAHHA 3JIHAYMEHHI apryMeHTda, KOTOPEIM COOTEETCTBYET JaHHOEe
aHAUEHHE (DVHKIIHH.

HNpumep 2. Oyaruna zagana gopmyiaoi y= 12x — 3,6. Haijgem, npn
KAKOM 3HaUeHHH X 3HAUeHHe (pVHEOHUH paeHo 2,4.

P IlogcraBuM B popmyay = 12x — 3,6 emectro y uncno 2,4, Ilomyuum
VpaRHeHHe ¢ nepemerHod x: 2,4 = 12x — 3,6.
Pemmus ero, Hangem, 4aro x = 0,5.
SHAuUNT, y=2,4 opu x=0,5, o ecth ¥ (0,5)=2,4. <

SAMETHM, UTO MbI CMOIIIH PEIIATE aTy 3alavdy, TAK KK O0H8 CBeJach
E VPAaBEHEHHHD, CIocod penreHHA HOTOROTD HAM H3BECTeH.

YnpaxHeHus

267, Oyarana 3agaHa opmyaol = 2x + 7. Haligure aauerne pvHE-
IIHH, COOTEETCTEVIOIIEee 3HAYMEHHIO APTyMeHTa, paHoMy 1; —20; 43,

268, Oyarxana zagaHa gopmyaol y=0,lx+ 5. [na sHaueHHA apry-
MeHTa, pasHoro 10; 50; 120, gaiznTe COOTBETCTEVIOIIIES 3HAUEHHE
(pyHEIIHH.

TOTOPMO BUNLIENLM NEWBHWL, (1846—17168) — Hemeuxuii
duanocody, mMaremariy, U3k M a3bikoeen. OH v adrnuwicei
y4eHbit M. HeloTOH co3panu (Hesasucumo apyr OT apyra) oc-
HOBLI BAXHOMO pasfena MaremMarvky — MarTemMartuy4eckoro aHa-
naa. Nedfidvy BBEN MHOME NOHATHA W CUMBONB, ynoTpeinae-
MbIE B MaTEMATHMKE 1 CelYac, B YaCTHOCTW, UM BBEOEH TEDMKH

||.¢|."|le k. wﬂ W,

84, OyHEUMK KW KX rpahrkEn
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269.

270.

271.
272,
273.

274.

275.

276.

s 12
PDyHKOHA 3agaHa opMyIoil [ = 3 B rabanne vHAZAHBI HEHOTO-

Pheig SHAYSHMA APIyMeHTA. HEPE"-IE}'JTHTE B TETPDAIER M Jall0JdHHATE
THﬁJIH]I‘_‘,.-', BEI"THCIIHE COOTEETCTEVHIITHE IHAYEHHA {]]}-"HHH;HH.

—6 —4 —3 = 5 i}

x 12

¥

.. 2
PDyERIHA 3agaHa opMmyaoil y=x — 9. llepeueptuTe B TETpainb
H 3A00JHHTe Tabauoy.

-5 -4

x -3 0 2 3 6

Y

CocTaEeTe TADIHIY 3HAUYEHHH (PVHHIONHH, 3aJaHHOH (popMyIoil
y=x(x—38,5), rae 0=x =4, ¢ marom 0,5.

Haiimure obaacTs onpeleleHUd (PYHEIIHHE, 38JaHHOH (QopMyIOn:

4x —1
srx’  D¥T 5
DopMmyna y=-—-dx + 06 zagaer HeroTOpvVH (vEEOHI. Ilpn rHakom
3HATEHHH APryMeHTa aHaYeHHe (ZWHROHH paseo 6; 8; 1007

= 1
D)y=——;

xr =

a) y=x°+8; B) Y=

s B
DyvHRINA 3a0aHa (QOpPMVIoH = _'-ix' SANOIHHTE IYCTEIEe HIeTHH Tab-

AHIOBI, TepeuepTHE eé B TeTpaib.
x -0,5

u

4,5

—=2 0

Dyarnra 3agaga gopMyiaoil y = 0,3x — 6. HaliguTe 3HAYeHHe apry-
MEHTA, MPH KOTOPOM 3IHAUeHHe (pyHEOHUH pasHo —6; —3; 0.

dagaiiTe opMyIol 3aBHCHMOCTE Macchl KYyCKA OpoOEH OT ero obh-
EMa, eCcJIHM HM3BeCTHO, TTO MIOTHOCTE ODpodOxM pagHa 0,18 r',f'EME.
Haiiante no copmyie:

a) Maccy KycHa OpoDHH, 00BEM HoToporo paeeH 240 e’
D) o0BeM HVCEAa NpodEH, Macca KoToporo paeHa 64,8 r.

IIBEHTAACE €O CHOPOCTEI U KM/9 B TeueHHe O 1, aBTOMODHIE TpO-
IEJ TVTE § KM. 3a1aiiTe opMyaoi 3aBucHMocTE s(v). Ilonsavace
aToil opMyI0Ii:

a) HaHgHTEe 5, ecan L = 6o; 0) galiauTe v, ecaH 5= 363.

C Typdazsl HA CTAHOHK, VIATEHHVI HA paccrodAHne 00 km, oropa-
BIIICA BeJOCHIEIHCT ¢0 cHopocThbi 12 kM/u. dagaiiTe (hopMyaoi
FABMCHMOCTE NepeMeHHOH 8 OT HepeMeHHoi 1, rge s — paccTodHHe
BEJIOCHIIEHCTA 0 CTAHINH (B KHIOMeTpAax), a { — BpeMdA ero JABH-
s#eHuA (B uacax). Haiignre no dropmyie:
a) s, ecan t=3,5; G) t, ecim 5= 30.

680 m D yHEL A



279,

281.

282,

14.

.. ]
PaccymorpuMm hvHEOHO, 3aaHEVIO (hopMyIoi y = .

¥ mansumra Owelao 80 p. O kynua x kapaggamed no 10 p. za
mTvEy. ObogHaAUHEB UYHCI0 pyDiael, OCTABIIMXCHA V MAIRYHEKA, DVE-
BOH I, 3agaiTe (popMya0il 3aBMCHMOCTB Y oT x¥. Karkoea obmacts
OUpeIeseHHA 270l (DVHEIHH B COOTBETCTBHH ¢ VCIAOBHeM z3ajgatin?

Aaa cenbckoH OHOMHMOTEKH VIEHHKH MIeCTHIX M CeIbMBIX HJIACCOE
cobpamn 315 HHEHHr. CHOABKO KHHT cODpaTH CeMHEJACCHHHKH, ec-
JH H3BECTHO, UTO oHM cobpamn Ha 10% xEHEr Goasme, ueMm Ime-
cTHEAacCHIKH? [loRa:RNTE HAa KPVIoOBOil JHarpaMMe COOTHOIIEHHE
Me¥/JIV HKOJIHUecTBOM KHHT (B OpOoNeHTAX), cODPAHHBIX VIeHHEaAMH
MECTRIX H CeIbMBIX KIACCOB.

OTMeTsTe B KOOPAHHATHOH mnockocTH Touwkm M(0; —4) m N(6; 2)
H COeIHHHTEe HX oTpesroM. HaliiHTe KOOPAHMHATHI TOUHH Oepece-
UeHHA ITOTO OTPE3KA C OCBHY X.

OTMeThTe B KOOPAHMHATHOH IocKocTH ToukH A(—-2; —38) u B(4; 3)
H CcoelHHHTE HX oTpe3drom. HaiianTe HKOOpAMHATEI CepeIHHBI OT-
pezrka AB.

Npadhmk hyHKUMM

rae —2 = x = a.

¥+ 32

Ilo aToil (opMyne 1na TH0Oro sHAYEHHNA aApryMeHTa MOMEHO HAWTH

COOTESTCTEVHIIIee 3HaYeHIHe

VHEIIHH.

B rabanmne VYEAZAHEI HEEOTODEIE dHAYMEHHA apT'vMeHTa H COOTEeTCTEYH) -

IIIHe M 3HaAYeHHHA fl:r’j.-"HH]:[,HH:
x =2 -1 0 1 2 3
y 6 3 2 1.5 1,2 1

Kasavio 13 HallJeHHBIX Oap 3HAYEHWIN X H I H300paszHM TOTKOMR

E HOOPAMHATHOI OI0OCKOCTH, CUNTAA 3HAUeHHe X ADCIIHCCOI, A COOTEET-

CTEVIOIIEe 3HAUeHHe y opanHaToi (puc. 21 #a c. 62). Bubupaa apyruae

SHATeHHA X HI DPOMeXxVTHL OT —2 A0 3 H BRINTHCIIAA COOTBETCTBYHOINHE

MM ZHATPHHA i o opMmyae Yy =

FHaUeHHH x B y. Kamaoll Uz 3THX Oap TaK:3e COOTEeTCTEVeT HeKOTOopasd

TOUKA KOOPAHHATHOH miaockocTH. Bee tarkme Toukn obpasvior spagur

Pyrkyuy, 3a0aHHO0H opMyIoi i =

, Tae —2=x = 3 (puac. 22).
x+3

& 4. OyHEKUNK KW 1x rpabuKK

, OVIeM MOIVIATE IPVIHEe Naphl
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Puc. 271

Puc. 22

Onpegenedune. I'padmrkom (QVHEOHH HAIBIEAETCA MHOME-
CTEO BCEX TOYEK KOOPAMHATHOH ILIOCKOCTH, ADCHHCCHE KOTOPEIX
PABHEl 3HAYMEHHAM APTVMEHTA, & OPAHHATEI
IIIM 3HAYEHHAM (hyHKIHH.

— COOTEETCTEVH)-

Hpumep 1. llocTpoun rpadur pWVHKONHK, 3afaHHON (QopMyIoi

y=x(6—x), rne —1= x= h.

P CocTaBuM TaGIHIY COOTBETCTBEHHLIX 3HAMEHHII apryMeHTa W (DVHE-

IIHE:
x =1 0 1 2 3 4 5
4 -7 0 3 8 9 8 b}
yd - OTtMeTHM B HOOPAHHATHOH MIOCKOCTH TOUKH, KO-
1N OPAMHATE! HKOTOPBIX VHA3AaHEI B Tabanne. Coenm-
= \ HUM HX OaaeHOH amHEHel (pue. 23). Iloavumwm

NN | —

M

rpahie (PYHEOHH, 3aTaHHOH oOpMy a0
y=x{6—x), tae —1=x<5.<

Yem OGoablle OTMETHM TOUEH, NPHHALIEHA-
mHuX rpadHKy, H UYeM ILJIOTHee OHH OVIVT pac-
NOTOMERE], TeM TOUHee OVIeT MOCTpoeH rpatdik
thvHEIIHH.

© moMOHOIeHy Tpaihra (pYHEOIHH 00 3HaTe-
HHK APryMeHTa MOMEHO HANTH COOTEETCTEVHOIIEe
aHaueHHe hvEEIHHA. MoXHO Tak¥e pelnHuTh 00-
PATHVIO 3ajady: [Io 3HAUYEHHI (PVHKOHH HAHTH
TEé IHAYEHHA aprvMeHTa, KOTOPRIM 0OHO COOTBET-
CTBYET.



Ilpumep 2. Illo rpapury GOVERKINH, H300PAKEHHOMY HAa PHCVHEe 24,
HAHAEM: a) 3HAUYeHHe (DYHEKIHH OpH X = 3; 0) aHAUeHHA X, OPH KO-
TOPEIX 3HAUYeHHe (PpVHEIHNR PABHO 1.

. i
7 N
5 f’f x\ﬁ
LA N E
_r-"gf' ! \“'\-..,_
0 ; i 11113115 x
AR NN N

Puc. 24

P a) Hepez TouKy OcH X ¢ abdcopccoil, paBHO 3, ODpPOoBeléM IepIeH-

INKYAAp E ocH x. Toura nepeceleHHA 3TOr0 NepHeHIHKVIAPA ©
rpapuKoM (PVEEIHH HMeeT HoOpAMHATH (3; 5). 3HauumT, npu x =3
aHATeHNe (DVHKIHH PABHO 3.
0) IIpoeegémM uepez TOUKY OCH I ¢ OpPAHHATOH, PaBHOH |, OpAMYIO,
NAPALIeNIBHYVH OCH X. JTa OpAMAad OepecekaeT rpape B IBVX TOU-
Kax: ¢ KoopamHaraMu (3; 7) m (9; 7). S@auur, i.'i:r}"EI{I.T.HH OpHHHUMAET
ZHATIEHWE, PaBHOoe 7, OpH x =5 u opu x=9.<

Fcan maeecTtHA dhopMyaa, HOTOpasd 3agaeT (PYHKIHK, TO V3HATH, OpPH-
HALIEXKHT JH 3aJAHHAA TOUHA rpadky 5ToH (VHEOINH, MOMXHO OVTEM
BRIMHCAeHH. [Ina aToro JocTaToOYHO NOLCTABHATE COOTBETCTEVIOIINE KOOp-
OIWHATEI TOUKH B (JOpMYyay, 2aJaninyvio @yvHEENNKD. Ecan B peavakeTaTe 0o-
JAVIHTCA BEDHOE THCIOBOE DABEHCTEO, TO VHAZAHHAA TOTKA TPHHAILIEHHT
rpapUKy JaHHOH (PVHEIHH, B OPOTHBHOM CIydae — He NPHHALIeHHT.

INIpumep 3. OyERONA 3agaHa ropMyaocil y= 3 — 2x. IlpuHagnemar
au rpatpury atoil pyeErEnHr tourn M(0; 3) m N(2; 5)7
P llogcTaBM KOOPAMHATE IepBOH TOUKH B (hopMyay = o — 2x:
3=3-2-0=3.

[loayueHHO: PABRHCTEO ABIAETCA BePHBIM, 3HAYHT, Toura M(0; 3)
NpHHALIEHAT rpaury ZJaHHOH (VHKIINH.

IlogcTaBHM KOOPIHHATE BTOPOH TOUYKH B (hopMyay y =43 — 2x:

a=ag—-2+2=-1.
IlonyueHHOE PABEHCTBO He ABIAETCA BepHEIM, 3IHAYHAT, Touka N(Z;
D) He OPHHAAIEXHT IpadUKEyY TAHHON (PYHKEIIHH. <

IN'pathie gaéT HATTAAHOE TPEICTABISHWE O 3ABHCHMOCTH MeXIV Be-
auuuEaMi. Tak, no rpadgHeEy TEeMOepaTyphkl BO3IVXa MOMHO V3HATH,
HOrjJa TeMOepaTypa paBHAJIACE HYIW, OblIa BeIOIE HYJIA, HHMXe HYIA,

& 4. PyHEUMKM ¥ KX rpadrkr
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BO3pacTaia, VORIBATA B T. 4. Hanpumep, ¢ NoMOLIbK rpapura, Ha3odOpa-
JEHHOTO Ha pHCVHEe 18 (cM. c. D3d), MOMHO ONOpPeIeIHTE, TTO TeMIe-
patypa Guina pasEa 0°C B 99 w B 22 u; GmITA MOTMEATENRHON ¢ 9 g0
22 u; poapactana ¢ 3 go 15 4.

Ha nmpakTHke 9acTo HCOOJBIVIOTCA NOPpHOOPHEI AJAA ABTOMATHUYSCHKOH
PETHCTPAIINHA X0JA TOM0 HIH HHOTO HOpoHecca (M3MeHeHHA B TeUeHHe
CYTOE aTMoc(epHOro JaBIeHHHA, HEMeHeHHA B TeueHHEe CVTOK VPOBHH
MOpH, H3MeHEHHA OABIeHHA Iapa B NHIAHHIPEe IBHTATENA B 3ABHCHMO-
CTH OT NOJEEHWA NOPIIHA). J9TH TPHOOPE] BREMEPIHEBAT IPpapHKEN co-
OTEETCTEVHINHY (PYVHKIHOHAIBHBIX IABHCHMOCTeH.

YnpaxHeHns

285, Dyarnua sagadHa Gopmyaoi y=x(x—3), rae 2= x = 2. Ilepeuep-
THTEe B TETPalb TAGIHIY, SANOJTHHTE W MOCTROHTe rpadiy (pVvHEIIHH.

X =2 | =Ekb| =1 |=85 0 0,5 1 1.5 2

Y

284. IIpuranne:xat 10 ToukHn A(4; 2), B(1; —4} u C(1; 4) rpahury (yHE-
NHH, 3aTagHoil gopMmynoil y=2x — 67 VEaxATEe emé JABe TOYKH,
OJHA M3 KOTOPEIX NPHHALJIEHHT 3TOMY rpajgHEY, a Ipyrad Her.

289. Kpueasa, mzoOpa:kéHEHAA HA pHcyHEe 25, — rpaHlE HeROTOPO

thvErnun. Haligure no rpaguyy zHaveHde (PVHKIIHH, COOTBETCTEV-
Ollee zHATeHHI aprymedTta —2; —1; 0; 1; 5

286. Uenonsaya rpaHk QYHKOHE (prc. 26), 3anolHHTe TAOMHIY, Oepe-
JePTHE €€ B TeTPajb.

x -3 —1.5 —),5 0 0,5 3,9
y
uld | yk
I\ — = HE
;2' " I [ 1 |
N p | r"' AN g
\\;ﬂf 7 % Ay AT s A /I"
AL AL Ll Wla e la k8 . = S L N | A]X
Py L]
il-E t / _|1 = \"-...-""
_.._.._:E.._..._...._.. B P [ [l [N .__IIII....___ _|2- — B ) [ I ) [
Puc. 25 Puc. 26
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YEamMHTe OATh KAKHX-JTHDO 3IHAYUMEHHH apryMeHTa, KOTOPBIM COOT-
BETCTEBVIOT MNOJ0MHHTENLHEIE 3IHAYEHHA (WHKINH, H OAThH HAHHX-
JH00 3HAUeHHIH apryMeHTa, HOTOPBIM COOTBETCTEVIOT OTPHIATENh-
HEIE 3HAYMEHHA (DYHKIIHH.

287. (daa pacomst 6 napax.) Kpu- I I O ™7 ' I
Bafd, H300pa:xXeHHad HA pPHCYH- 4 1A}
Ke 27, — rpapur HeKOTOpOi -;’"\
thyHEnEH. HMcenoaezya rpadgme, 317
HAMIHTE:
A) 3HAYEHHA } OpH x=—3; —2; ' #
O: 2; 4; TS e
0) 3HAYEHHA X, HOTOPBIM COOT- -" |
BeTcTBYIOT Yy = —2; 0; 2; 3. I;"F

By

1) PacnpegenuTe, KTO BBLITOJ- / -1
HAEeT 2ajaHWe a), 4 KTO — 2a-
AaHue 0), ¥ BEIIOJHHUTE HX. f
2) IlpoeepbTe Opyvr vV apyvra nopa-
EHJILHOCTE BRITIOTHEHHA 3aJaHuA, MG 27

3) HenpaeeTe ommmiKH, ecaIl OHH JOTVIIEHEI.

4) OBcyouTe BOZMOMEHOCTE CVIIECTEOBAHHA JIBVX HCHKOMBIX 3HATE-
HHIl B cayidae a) 1 B caydae 0).

288. [loneavace rpaUEoM (YHEIHH, U300DAKEHHBIM HA pHovEEe 27,
VHAXHTEe JBA 3HAUYSHWA APIYMEHTA, OPH KOTOPRIX (JVHKIHA OpPH-
HHMAEST: NOJOMHTEIbHEIE 3HAMEHHA; OTPHIATEIRHEIE 3HATMEHHA.

289. Mamepsaa B TeueHHe JecATH JeT HAMXKIALIN ol B JAeHL poMIeHHA
pocT pedéHEA, NOCTPORIH rpadMK 38BHNCHMOCTH POCTA OT BOIpACTa
peberka (pic. 28). lloasavacks rpapmyoM, HalINTe:

I T T 7
1504 7 €M | >
i f_,,,,-r B
100 B DN N NN 9 S A AN A A il Bl
= |
f.-f" i
-5l
|
| [, meT-
— -
puc. 28 (T2 8141516178010

f) Kakoe DBLT pocT pebDEHKA B o roga; B 6 ger; B Y jeT;
D) HA CHONBKEO CAHTHMETPOE BRIpOC pPeDEHOK 3a TepBEBIE OATE JeT
FHIHHN; 38 HocHeIVIONIHe OATE JeT MHIHH.

§ 4. DyHkumKn 1 wux rpadgrkn 65
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Piac, 29

290. (aa padomus 6 napax.) Ha pucyHre 29 naolpamkeHbl TpadHEH
3ABHCHMOCTH BBICOTEI YPOBHA HHIKOCTH OT €8 00BbEMA B ABYVX CO-
cyaax pasaudaHol (opMBl, HO OIHOH H TOH e eMEOCTH — 4 .
HHoawavace rpadukaMi, HallgHuTe:

4) Kakoe HOIHUeCTBO JEHIKOCTH HAJZO HAJHTE B HAMABIN cOCvi,
TTOOR! VPOBEHE HHIKOCTH B HHX OLLT OJHHAKOE;

0) CHOJBKO MHIKOCTH HAJO HAIHTHE BO BTOPOMH cocvi, TTOOBI IOJIYV-
THTh BBICOTY VPOBHA TAHKVH e, KAK B MNepBOM CoOCy/ae, KOrJa B
Hero HaauTo 1,5 1 HHIKOCTH.

1) PacnpenennTe, KTO BBINOJIHAET 3ajaHHe a), A KTo — 3ajJjaHHe
0), 1 BRINOJIHHUTE HX.

2) O6BACHHTE APVT APYVIY, KAK Bl PACCVHIAIH TIPH
BEIMIOJHEHNH 3AJAHWA, H HN300pasiTe cXeMaTHIe-
CKH, KAKVI OpPpHMepHO (hopMYy HMEHT 3TH COCYIEL

291. Bpemda, 3a KOTOPOe MAATHHE COBEPIIAET MOJHOE KO-
nefaHEHe, T.e. U3 noaoseHnsa (A mepeXoInT B TO-
noxerne (OO, a 3aTeM CHOBA BOZBPAIIAETCH B MOJO-
smeane OA (pre. 30), HazwIBaeTcA
NepHoIoM KoJeDaHMA MAaATHHEA.

Hayuas 3aBHCHMOCTE M[OepHoIa %

KoJgefaHHAa MagTHHKa T oTr gaH-

Hbl HUTH [, cOCTABHIN TADIHILY:

f:;ﬂ 30| 50| 60| 80 | 100 A4 C
B

. ¢l 1,011,416 | 1,81 2.0 Puc. 30
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292,

293.

IocrpoiiTe rpahik zaBHCHMOCTH NepHOJA HoJdeDaHWA MaATHHEA 1
OT AAHUHBI HHUTH {.

Hamepaa uepes KaXIVI0O MEHYTY TEMOEPATVPY BOJBI B Dake B Opo-
necce HATPEBAHWSA, COCTABHIH TAGIHITY:

il I 8 9 10

BT

X, MHMH {0 1 2 3 4

/T & 14 | 28 | 41 | 54 [ 66 | 76 | 85 | 93 | 98 | 100 | 100

llocTpoitTe rpadgur saHcuMocTH y(x) (macmTad: 1 oM Ha ocH X co-
oTeeTcTEVeT 1 MuH, 1 cM Ha oceE y cooTeercTeyer 10 "C). Henmoas-
ayda rparK, OTBETETE HA BONPOCEH:

a) Kaxkvio TemMnoepaTypy HMeIa BoIa depes 4 MHH; tepez 92,) MHH,
uepez Y MuH, uepes 9,7 MHH mocnie Havuala HATpeBAHHUA?Y

0) Hepea CcHOIBKO MHHYT TOCJe HATAIA HATPEBAHHA TeMIOepaTvpa
BOALI cTana pasHOE 41°C; 60°C; 99°C?

B) B rakoll nmpoMeXyTOK BpeMeHH NpPONecC HATPEBAHHA OPOMCNO-
A1 MHTEHCHEHee Brero?

r) Hepez cronbKO MHHVT OOCIe HAYMANA HATDEBAHMA BOJA IaKHIe-
aa?

a) CronbKO CeKVHA KHOenxa Boga?

e) B Karkoe BpeMs TemmoepaTypa BoOAel crama pasma 98 "C?

(daa patomm a napax.) Ha pucyvHEe 5l mzodpammeHB! rpadien
FABHCHMOCTH TOPMOZHOTO IOVTH ABTOMODHIA OT CHOPOCTH E€ro IBH-
HEHMA Ha cvXoM acipaneTe (Kpueaa (4), Ba MoKpoM acipanbre
(kpuBaa OB), npu romoaéne (kpueas OC). [Ina kammoro cayvuas
OTBETETE HA BOIPOCEHL:

a) TeMy paBeH TOPMO3HOI OVTE aBTOMODHIA OpH cKopocTH 20 EM/1;

0) ¢ HKaxkol CHOpPOCTBH) JAOJIXKEH |

ABHTATLCA ABTOMODHIIB, UTODEI €ro L

as | |
TOPMO3HOH NYTh HE NPeBBIIAT  PQO :

60 m? |

60
1) BrimoasnuTe Kamabld sagaHgua a) E
" 0). e

0
2) CpaBHEATE NOJVYIEHHBIE OTBETHI. 80
HenpaesTe 0IIAOKH, ecjaH OHH J0- I[i

IyIIeHEL. K

4) ObcyanTe, HACKOABEO BelIHKO ol |20, | |60 1
paszTHYie B TOPMO3HOM MOVTH HA ¥} F l|>|]1

CYXOM H MOEPOM AacanbTe. Puc. 41

§ 4. OyHKymKn 1 X rpadrkn
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294, PemmnTe vpaBHeHHe:
a)3,Tx—2=—2x+3,13;
6) 4.2x+8=8—- Tx;
B) —27x=5— 54x;
r)x—1=0,4x—4,8.

295. B apronapre delno B 1,5 paza DOJBIIE MPY30OBRIX MANIHH, YeM JIer-
KoBRIX. llocnme Toro Kak aBTOmapH ODOIYYHI eme 45 JerKoBmIX
ABTOMANIHH, a 12 rpyzoBmix MammHHE nepemant QepMepaM, B HEM
CTAJO0 JeTKOBBIX MaIlluH Ha 17 Doasimme, geM Tpy3oBelX. UHOIBKO
ECETD ABTOMAINIHH ObLIO B aBTOnapre?

296. Bepro a1n1, wToO:

9. ¥ oo _0f

I W R IR - £ M,
a]ﬁ3 = 14+4 6 >0;

[ 1 1} =

s — R ] SR e
ﬁ]t:.ﬁ 512.] 12 E}S a3 >

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

KoHTponbHbie BONpPOCH U 3agaHUA

~ 0 MepeyncivTe BUOLI YUCAOBLIX NMPOMEXYTKOB.
Kak HaWTw pacctoaHwe mexay Aeyma Todkamu? lNpueeguTe npuMepol.

Mpreegute npumep QYHKUWMOHANLHOR IdBMCUMOCTH OOHOW NepemMeH-
HOW OT gpyrod. YkaxuTe HezaBsvucumMyld W 3aBVMCHMMYK) NepemMeHHble, a
Takxe obnacte onpegensHna QyHKLWK.

ODwACHMTE HA NpuMepe QyHKULWK, 3anadHHor opmynoin y= bx + 12
d) KaKk N0 3HAYEHWID apryMedHTa HalTh COOTEETCTBYIOLLES ZIHAYeHWe
dhyHEUMK; D) KaK HAWTK 3Ha4YeHWA aprymMedTa, KOToPbIM COOTESTCTEYET
YKA3AHHOE 3HA4YeHMe QyHELMK.

YTto HazwieaeTca rpadmkom yHKLKM?

MNokaxuTe, kak ¢ NomMows rpadmka QyHKUWKW MOXHO HaWRTW: a) 3Ha-
HeHWe (QYHKLKMW, COOTEBETCTEYIOLLEE 3a0aHHOMY ZHAYHEHWK) apryMeHTd;
B) 3HaYeHWs APryMeHTa, KOTOpbiM COOTBETCTEYET OAHHOE 3HaYeHue
chyHEumK. Mononeayitte gna atoro rpadmk pyHKWMK, WM300paseHHLIR
Ha pucyHke 25 (cm. ©. B64).

SO Tioca if RSO




| NMUHENHASA DYHKLIUS

15. MNMpamaa NponopLuMOHaAnNbHOCTL
u eé rpadpuk

Pacemorpum npumep. Ilvers V' — o0BeM KelnezHOro DpVCKA B KYDH-
TECKHX CAHTHMETpAxX, /. — ero Macca B rpaMMax. Tak Kax NIOTHOCTE
deaesa paeHa 1,8 r/cMmT, To m=7,58V. SABMCHMOCTE MACCH EJIE3HOTO
OpyvCcHA OT ero 0DBEMa ABIAETCA DpHMepoM (PVHEKIHH, KOTOPAA 3ATAETCH
thopMyIOH BHIOA ¥ = kx, I'Ile X — He3aBHCHMAA NepeMeHHadA, £ — UHCOO,

OTAHNTHOE OT HYJIA.
Taryio GVHEIHKD HAILIBAKT NPAMOL NPONOPULOHAILHOCTILID.

Onpepenenue. [pavoil mponopIHoHATBHOCTEK) HASBIBAET-
cA (PYHEOUA, KOTOPVI) MOMKHO 3ajJaTh (opMyIoil Buaa y= kx,
e X — He3aBHCHMAaA NepeMeHHAad, k — He paBHOE HYIK THCIO.

YUnecro k£ B tdopmyne y= kx HasepeaeTcAa KoapHIHEeHTOM DTPAMOM
OPOTOPITHOHATBEHOCTIH.

Ha dopmyast y = kx, rae £+ 0, HaxXomguM, UYTO eciH X; H X; — 3HAa-
YeHHA apryMeHTa, npauém x;= 0, 2,0, a y; H ¥y — COOTBETCTEVIOIIHE
HM 3HAYEHHA (PYHEIHH, TO U, = kXx;, Y:= kx,. OTcioga

LS| = ¥ Ha
- Al i
T. 8. BepHA OOpPIAA
PHA IIPOHOP o w
Xz Yo

C aTHM W CBA3AHO HABBAHHE «IPpAMAaA TTPOIIOPITHOHAABHOCTE* B OT-
JHYTHE OT ﬁﬂﬁpETHDﬁ ONpoIIOpPIHOHAIBHOCTH 2, C RﬂTDPDﬁ BELI MO3dHARO-
MHTEeCE O3 e.

B nmoBcemHeBHON H3IHH MBI 4acTo BCTpeUdAeMCH C© 3aBHCHMOCTAMIHM
MeXx aV IepeMeHHBIMI, HKOTOPEIe ABMTAHTCA ODAMBIMIE ODOIMTODHOHOHAIL-
HOCTAMIH.

Hanpumep, OyTe § KM, OpOHJIeHHBIH ABTOMODHIeM 24 { 1 ¢ IOCTOAH-
HOH cRopocTeio 70 KM/, BEIUHCAAeTcA no dgopmyae s= 70, roe ¢ >0,
T. 8. 3ABHCHMOCTE s({) ABIAeTCA OPAMOI NPONOPOHOHAIBHOCTHIO.

Hanprmep, cToEMOCTE p TOBapa B pybaax no meHe 220 p. 3a Kmao-
rpaMM BEIMHCAAETCH N0 (popMyIe

p=2b0x,
rae ¥ — Macca TOBAPA B KHIOTpAMMAX. SABHCHMOCTE plx) Tawk:xe AB-
AAeTcd ONPAMOI NPpONopIHOHAIBHOCTHH).

§ 5. NNuwHenHas dyHELAs 59
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Eoe ogue opHMep: IIHHA oKpVAEHHOCTH (' BRIMHCIASTCA 00 (pOpMyIe
= 2nr,

rle r — pagHyc OKPYVIHOCTH, T — YHCI0, OpHOJIH:KEHHO paBHoe J,14.
3HauuT, 3aBHcHMOCTE ((r) ABnAeTcA OpaAMoil DTPOONOPIHOHAIL-
HOCTBEIO (Koa(pHOHeHT ODpOOOpPLHOHAIBHOCTH 30eck paeeH Zm).

BrigacHum, uTo npegcTaBnfgerT coboll rpahHE OpAMO OponopliHo-

HANBHOCTH.

IHHpumep 1. Pacemorpum (pyHEOHKD iy = 0,5x ¥ nocTpoHM rpapur aToi
(PVHKIIHH.

P Obnacte onpesenesuda (vHROHN Ky =0,3x — MHOMECTBO BCeX qH-

cen. CocraBuM TabaIHIly COOTBETCTEEHHBIXN 3HAUEHHI NepeMeHHBIX X
H I A8 HEeKOTOPBIX 3HAUEHHWIl ApPryMeHTA X:

x 0 (0,5 ] 1,5 2 2.5 3 3.2 4

[ 0 0,25 0,9 0,75 1 1,25 1,5 1,75 2

X —0,9 =] -1,5 —2 —2,0 —3 —3,9 —4

y —0,26 —0,5 —0,75 =1 -1,25 —1.9 —1,75 —2

OrmMerniM B HOOPIHHATHON NOIOCKOCTH TOUKH, HOOPAHHATHEL KOTO-
phIX NOMeINIeHBI B Tabaume (pue. 32). Eeau npunoxuTe THHEHHY,
TO MOMHO 3AMETHThL, UTO BCE OTMEUeHHBIE TOUHH OPHHALIEHAT He-
KOTOPOH OpAMOE, OTPOXOIANIEH Uepea HaTato KoopauHAT. llporemem
aTy npaMmywn. Homyupm rpaper dyeEromr y = 0,5x (puc. 33). <
Paccy:xaaa aHATOTHYHO, MOMHO DOCTPOHTE, HATPHMEpR, rpatpur (pyvHE-
uHH y =—1,5x (puc. 34). OtoT rpafhHK, TAK e KaKk H rpadHK (OWHKIHH
y=0,dx, ApnAeTcA NPAMOH H NPOXOIHT Tepe3 HAYAIO HOOpPAHHAT.
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rpaipiiK IpAMONH TPOTOPIHOHATL-
HOCTH NOpeAcTABIAeT coDoIl npa-

1
|
MVI0, NPOXOJANIVI) Yepesd Halao :
|
L

Ju NEN N NN R Ny

. —
KOOPIHHAT = ; -
- . S O . S I S O S . e I e ] b
1
Yrobde nocTpouTe rpauE (VHKITHHA | !2 ]
|

y = kx, JOCTATOMHO HAHTH KOOPIWHATEL |
HAKOH-HHOVIE TOUKH TrpagHEAa 3TOH  pye 34

thvHEOHHK, OTJIHTHOH OT HAMAIA KOOPIH-
HAT, OTMETHTE 3TV TOUKV H "epe3 Heé H HATAI0 KOOPIHHAT IPOBECTH

MPAMYE.
MMpumep 2. [ocTpouM rpadgmr pyvEREOER ¥ = 1,5x.
pIlveres x=2, Torma y= 3. Ioctpoum Toury A(Z2; 3) B uepez Heé H

HATANO HOOPIHHAT OPOBEAEM OPAMVID. JTA TpAMAA ABIAETCHA Tpa-

thrroMm GvHEOHHK ¥ = 1,5x (pHe. 83). <]

Pacnonosxerne rpadea (pyHEOHH = kX B KOOPAHHATHOH OIOCKO-
cTH 2aBHCHT oT KoadupunuernTa k. Mz dopmynm y = kx HaAXOZHM, UTO
ecad x =1, To y = k. 3HAUHT, rpadk (PYHEOHH I = FX OPOXOIHT UYepes
Toury (1; k). Ilpu % >0 sTa TouKa pACIONOMEHA B NepBOH HOOPAHHAT-
HOIl deTBepTH, a npu £ < 0 — B uerBéproil. OTCiona ciaegveT, UTO OPH
k>0 rpadme OpAMoil OPONOPIHOHANTBHOCTH PacOofio:EeH B OepBoil
H TpeThell KOOPAHHATHRIX USTBEPTAX, 4 npr k£ < (0 — Bo BTOpOil H ueT-
BEPTOI.

Ha pucyvere 36 mocTpoeHE! rpaBEH OpaAMOil ORONOPIHOHAILHOCTH
OIpH PA3TUYHBIX ZHAUEHHAX XK.

| -l ~
i | I I P I\“\. )
817 /"‘ N
| F i
(11 ¥ |
I 4 i
AT ELZo i1 5 1= =
o =t
y. —E-.' a LUy LU
l T |
A i, n
i HEENE =
Puc. 35 Puc. 36
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YnpaxHeHus

297. BenocunegeT JABHIEETCA PABHOMEPHO €O cKOpoecThio 12 km/u. Ha-
OHITATe (OPMYIY, BRIPAMAKIIVI) 3ABHCHMOCTE HOpROIJeHHOTO TOV-
TH 5 (B KWI0OMeTpax) oT BpeMeHH ABM:xeHHA [ (B uacax). dAemnaerca
JH 3TA 3ABHCHMOCTE OPAMOH OPONOPOHOHAIBHOCTBIO?

298. Apnaerca au OpaAMoil TPONOPHHOHANRHOCTRID (DYVHKOHA, 3aJaHHAR
thopMyIIOI:

X
a) y =—5x; ﬁ]y=5x2: B) Y = 5 r)y=x+5?
' i 1 s
299, Ilpamasa ODponOpPIHOHAIRHOCTE 3ajaHa (hopMVIoH i = —E.::. Haiigm-

Te 3HAYEeHHe lJ, COOTBETCTBVIOINIee X, paBrOMYy —9; O; 1; 4.

S300. IlocTpoiiTe rpadguyr OpaAMOi TPOMOPOHOHEATRHOCTH, 3ATAHHOI (op-

MYV.I0H:
a) i = 3x; B) I = X; m) y = 2,9x;
6) y=-1,56x; r) y=—x; e)y=—4,9x.

all. (daa padomws 6 napax.) dagaiTe (opMyI0l ODpAMYID OPONOPIIHO-
HAJMBHOCTb, IpaHE KOTOpPOH CcHMMeTpHUeH rpa@rary (VHEIHH

y=9x:
A) OTHOCHTENBHO OCH X; ©O) OTHOCHTEIBHO OCH .
1) PacuopegennTe, KTO BEIDOJHAET 3aJaHHe a), a KTo — 3ajJaHHe 0),

H BEINOJHHUTE HX.
2) IlpoeepeTe ApYT ¥V JApYyra OpPaBHJIBHOCTE BBINOTHEHHA 3a1aHHA.

302, IlocTpoiiTe rpaduy (WHEKDHHE, sagasHol popmymoi y=—0,5x. C no-
MOHIIBH Ipa(iea HAIHTE:
a) 3HAYIEHHE l/, COOTBETCTEVIOIIee X, paBHoMmy —2; 4: 1;
0) opHM KakoM X aHadeHHe y pasHo —1; 0; 2.5,
CymecTeEyeT TH Takoe X, OpH koTopoM y = —1507 Ecnon cymecTey-
T, TO BEITHCIUTE ero.

o3, Illpusagaexar au rpadury dvEropm y=-0,5x tTourm A(0; 1),
B(-1; 0,5), C(2Z; 1), D(4; —2)?

oM. HagectHO, uwTo rpadr npaMoil OpoOOpHIHOHAABHOCTH OPOXOIHT
repe3 Touky A(3; 21). Ilpoxogur am aToT rpapiiE Uepez TOUKY
B(—7: —49); Toury C(-5; 3,5); Toury D(0,8; —5,6)?

a305. (daa pabomw 6 napax.) llorkamwuTe cxeMaTHIYECKH, KAK PACcIOuO-
3#eH rpadur GVHEOHH, 3aTaHHOH (POpPMYI0i:

a)y=1,7x; B) y = 0,9x; n)y=kx, rae k£ > 0;
8)y=-3,1x; r) iy =—2,3x; e)y=kx, rae k£ <0.
1) PacnpejennTe, KTO BRINOJHAET 3ajaHMA a), 0), a KTO — 3aga-

HHA E), I'), H BEINOJHHTE HX.

2) IlpoeepeTe ApVTr V ApVra OpaBHIBHOCTE BEINOJIHEHHA 3aJaHMH.
8) ObcyauTe, KaKo BHI uUMeeT rpadui QyHEOHHA y=Fkx B 3ajaa-
HHAX 1) H e).

aps Dymun




S07.

a08.

309,

Jdna kamgoro rpadira OpAMol OPONOPOIHOHAIEHOCTH HA PHCYVH-
ke 36 Ha c. 7]l HAOHMIHTE COOTRETCTEVIOOIVIY (BOPMYIIV.

TFPHCT EBIMNIEJ H3 TOpoIa H HMepes X9 HaXOOHJACH Ha pacCTOAHHH
KM OT Her. SABHCHMOCTE  orT X NMorazaHa B T&E.‘TH]I[,E:

x 0 0,5 1 2 2.5 3 3.9 1

7] 0 2,1 4,0 7,9 10,1 12,1 14 16,1

B EoOpIMHATHON TLTOCKOCTH OTMETBTE 3TH TOUKH H MOHKAMHTE ¢ T0-
MOIILKD JHHeHKEH, UTO OHHM pPaclofoXeHBl DOUTH Ha npasoil. Co-
CTABRTE (POPMYIIY, HOTOPAA OPHOIHIKEHHO BHIPAMAET 3ABHCHMOCTh
Iy OT X.

Ha pucyHEe 37 ODOCTPOEHE! I'pa- 5 KM

(hIKEN ABMMEHHA Oemexoga (oT- '

pezor (UB) n pedocHunegucTa (OT- 1 40

pezor (JA). C momoms rpadgm- A

KOE OTEETLTE HA BOIPOCEHI: 30

a) KaKoe BpeMmA ORLT B OYTH Ie- —20) b =

mexXol H Kakoe BpeMA — Belo-

CHIEIHCT; BE P

0) KaKol OyTE OpPOJIenan] NOemle- 2

X0J ¥ KAKOH OYyTE NpOexana Be- _._..Dt'_-_;_ f-xf:_ 11L _ff_-._lii_-.;_!;:i
TOCHTIEe HCT; - _—
B) ¢ HAKOH CKOPOCTRI) ABHTANCH  py- 37

nemexo] W ¢ KaHoi — BelocH-

negicT;

r) BO CKOJBHO pPad OVTh, KOTOPRIH Npoexan 3a 2 1 BeloCHNegHCT,
DOJBIIE OVTH, OPOMAEHHOTD 38 TO e BpeMdA OemexogomM?

Ha pucvHEe 38 naodpazkén rpaduir IaBHCHMOCTH VITHHEHHA Y
CTATBHON MPOBOJOKH OT CHIBL F, 0o AeHCTBHEM KOTOPOH HOPOBO-
IOKA pacTATHBEAETCHA. YHAMMHNTe IPDAHNAILI H3MeHeHHA CHIkl F, npn
KOTOPBIX 3ABHCHMOCTE VAJHHEHHA OPOBOJIOKH OT cHAR F ABIAeTCA
OpAMOH NPONOPOHOHAIBHOCTBH.

i, MMk |
!n.j_ |
Ll 17 '

o | _..i""r

o 1

_ﬂ.'_ S e I I e

11 f,ff

2T >, = -
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0200 |ﬁl}ﬂ 000 | F.H
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310, Pemmure ypasHeHHe:

a)l1—1,7Tx—(0,8x+ 2)=3,4; 6) 5-0,2y=0,3y — 39.
a1l. ¥IpocTHTe BRIpAXXeHHEe:

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

312. Ha roopameaTHOH npamMoi (puc. 39) ormeuero uncnao a. Pacomono-

= . a 4
FEATe B HopAdKe BoapacTaEna wneaa bda; —10a; a + 6; —a; 5’ ==
| ;- | R -
Puc. 39 -1 0 1 a2 x

16. JinHenHaa dyHKUMAa n eé rpadunk
PacemorpuM npHMepsl (DVHKIIHIME.

Hpumep 1. Ha mocce pacmonoseHR OVHETE A 1 B, vaanesHBIe IpyT
or apyvra BHa 20 km (puc. 40). MortonpraIncT BHEXAT H3 ODVHKTA DB
B HANPABIEHHH, OPOTHBONOIOMHHOM A, co crHopocTei o0 Em/4u. Sa
{ 1T MOTOOHKJIHCT mpoeger 501 kM ¥ OyAeT HaAXOAWTHBCH OT A Ha pac-
croaEEn 20f + 20 k. Ecan obozHATATE OVKBOH § paccToAHHE (B HH-
JTOMETPAaX) MOTOIHKJIHCTA A0 TYVHHKTA A, TO 3aBHCHMOCTE 3TOTD pac-
CTOAHWA OT BPEMeHH ABIHEHHA MOMHO BRIPDAZHTHL (DOPMYION

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

Y.

Puc. 40

Mpumep 2. ¥VueHHK KyOHT Terpagn no 30 p. 3a mMTYKY W pPVIKY 34
20 p. ObDozraunM UHeIO HYIJIEHHBIX TeTpajell OVHBOH X, a cTOH-
MOCTE ODOKVOKH (B pyOaax) Oveeoil y. lloanyamm

y(x)=30x + 50,
rjle ¥ — HATYPAJIBHOE THCIO.

B ofoux npuMepaX MBI BCTPETHIHCE ¢ (PVHEIIHAMH, 3aTaHHBIMH
thopMyIaMH BHIA
y=hkx+8,

rie X — He3aEHNCHMAA HepeMeHHad, B # b — uncia.
Takue (PYHHIHN HAIBIBAKT JUHCUHBIMU DUHICULAMIL.
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Onpepenenwne. JluEeilHON (VHKONEeH HAZLIBAETCHA (VHE-
IHA, KOTOPYVE MOXKHO 3aJ1aTk (hopMmyiaoll Buga y=kx +b, roe
X — He3aBHCcHMAad NepeMeHHa#A, # @ b — HEKOTOpbIE THCIA.

IlpaMas OponopUIHOHANBHOCTE ABJIAETCH TACTHRIM COVIAEM JTHHEH-
HOH pyvHEKIHAH. Heficreutensno, npa b=0 cdopmyaa y=kx + b opaaRA-
MaeT BHA y = kx, a aroi dqopuyaoi opi £ # 0 zagaerca nmpAMas Opo-

IMOPITHOHAIBHOMTE.

BriAacEEM, Hakol BHI HMeeT I'PpapUE JIHHEHHOH (DyHKIINH.
Paccmorpuy, HanpuMep, yvEEIHD = 0,5x + 2. CpapHUM 3HATEHHA

thvEROUI

y=056x+2 nm y=0,5x

IpH OITHHX M TeX He JHAUeHHAX I.

x —4 —2 0 2 1 6
0, 0x —2 -1 0 1 2 3
0,5% +2 ] 1 2 3 4 a
Ha npueenéanol TabIHIEI H (hop- T T Tl e Lo
mya y=0,56x u y=0,5x+2 scHo, T Lf‘-’jf/f
UTO QA8 0070 SHATeHHS apryMeHTa | gl | Qx|
x aHaveHHe (WwHEOHH ¥ =0,5x + 2 Ha i L kT
2 eAMHUNE! DOJRIIE 3HAYEHHA (DVHH- > uﬂs“‘
nuu y=0,5x. Ecan rpajpur ¢yvEHE- L1 1y 1
oui i =0,5X CABHHVTE Ha 2 eIHHH- - 71 ]| - =
bl BEepPX (T.e. B HATPABISHHH OCH =l _"2 P [ 3 P
Y¥), To Eamzgaa Touka (xy; Uy, rpa- | !
thura tpyeroun y = 0,5x nepelger B = W
TOURY (X U ,+ 2) rpadmra GpyERIHA BN
y=0,0x + 2. Ilpn srom awbaa Touka I
rpadgmka dvEREOED y=1U10,0x+ 2 mo- |3
JyUaeTcH H3 COOTBETCTBVIOLIEH Tod-
KH rpacgmura (pyEEOHH y=0,d5x. Puc. 41

CnegoraTensHO, TPAPHE (VERKIIHHT

y=0,5x + 2 ecTs npAMad, napannenstHada rpagpEey ¢veroaa y=0,5x,
npoxoganiad depez Toury (0; 2) (puc. 41).
AHATOTHYHO MOMKHO MOKa3aTh, UTo rpathurom dvermam ;= 0,5xr — 3

ABNAETCA NpPAMAA, DapailelbHad opamoi y = 0,5x B npoxXogdaimas e-
pea Touky (0; —3) (puc. 42 ga c. 76). Boobme

: Hafd OpAMOH Yy = kx.

" rpaitpur pyEEIHE ¥ = kx + b, roe k=0, ecTs npAManA, Tapanienh-

& 5. NlvneRHan hyHEuma
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Copuyna y=kx + 6 opn £ =0 opuaumaetr Bug i = b. B sToM cavuaae
rpathukoM (DVHEOHHA y = kx + b ABaAeTcHA NpAMAad, DapajllelbHad OCH X
opia b= 0 uau cama ock x apH b= 0.

Ha pucvere 43 moctpoeH rpadue (pVHEEKOIHH I = 3.

Tarxum odpazoM,

, TpahHEoM THHeHHOH (YHEUNH ABIAETCA NPAMAA.

[na mocTpoeHHA rpafUKa THHEHHOH (DVHKIHH JOCTATOTHO HAWTH HO-

OPIHHATEI ABVE TOUYER TPH(I}HH!I, OTMETHTE 3TH TOUYEH HA KDD]},ﬂHHHTHDﬁ
ILIOCHOCTH H IDIPDOEBECTH YUeped HHX ODAMYH).

Npumep 3. IllocTpoun rpathur pyvEHEOHNR § = 2x + 3.

b Dyarnna ¥ = 2x + 3 auHeilHAA, D0ATOMY €€ TpaiEOM ABIAETCA TpPHA-
mada. Menonsaya dopmyay y= 2x + 3, HAHJEM HKOOPAHHATEI IBYVX TO-
TeK rparea:
ectd x=—2, o y=2-(—-2)+a=-1;
eccda x=1, o y=2-1+3=5.

OrvernMm tourkn A(—2;—1) 1 B(l;3). Illpopesem wepez 3TH TOUHKH
npaMywo (puc. 44).
IIpamaa AB — rpadmr dyvEroun y=2x + 3. <]

ITpi mocTpoeEHH rpathura THHeHHOH (PVHEHEIHH [acTo DRIBAET VI00HO
B HaTeCcTBe OJHOIH H3 TOUeK OpaTk TOURY ¢ adbcmmccoil (.
Ilpumep 4. IlocTpoum rpathur gyEroan y=—0.8x+ 1.

- Haligem HOOpPAHHATE! JBVX TOUeK rpajHKa:
ectda x=0, o y=—0,8-04+1=1;

ecid x=9, To y=—0,8-5+1=-3.
Orveram Tourn M(0; 1) u K(5; —3) u opoBenéM uepesd HHX TIPAMVIO
(puc. 43).

IHpamag MK — rpadgme dgvEroun y=-0,8x+ 1.<]

B rraca 1| KENTANER
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Hpumep 5. llocTponm rpatpur dpyvHEOER 4= —2.

b JI:0GoMy 3HAYTEHHID X COOTBETCTEYET OAHO M TO e 3HadeHHe I/, pas-
Hoe —2. UTMeTHM OB KaKHe- HI-Iﬁ},-',II;I: TOUKH ¢ OpAMHATOH —2, HaAnpH-
mep P(O; -2) n 1'\'(4 —2), | HP-DBE-'I[-EM qepes HIX NpAMYIO {pHc 46).
Ilpamaa PN rpauE AHHeHOH (vEROUR y = —2.<

Pacnono:xenne rpajgura pyEROHHE [y = Ex + b Ha KOoOpAWHATHON I7I0-
CHOCTH ZIABHCHT OT IHAUYEHNH Roa(upuiueHTOR £ H b,

Ha pucyare 47 uaodpaxeHs] NpAMEe, KOTOPBIE ABIAKTCA rpadmka-
MH JHHeHHBIX (PVHEOHI, 3aJaHHEIX (opMyIaMHi BHIa = kx + b ¢ ogn-
HAKOBEIMH KO3(MPHIIHEHTAMH TIPH X H PA3NTHYHBIMH 3HAYeHHAMH b. Bee
3TH ONpPAMEIe ODAPANIeJdbHE! ¥ HAKJOHEHBI K OCH X NOJ OJHHM H TeM e
VIa0oM. JTOT YVrod 3aBHCHT oT KoagphunuerTta k.

YUncno k£ HAGEIBAIOT YZI06bIM KO3huuueHmosm npamoi — rpadgHea
thvarnoun y=Fkx + b. Ecan k> 0, To yron HakJIoHA OpAMOH y=kx + b K
OCH X OCTPRIH; ecan k<0, To sror yroa tynoil. Ha prcvHEe 48 gna
HAXIOr0 caydas aToT yroJl NOKA3AH ¢ DOMOMIIBI CTPelKN.
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| Ecan yraoesle HO3(MPHIINEHTHE NPAMEIX, ABIAKINHAXcA rpadgmra- |
| MH IBVX JHHeHHBIX (PVHKIINI, pasadvHEBI, TO 3TH OpAMLBIe Iepe- |
| ceramwTCA, a ecjH VIJI0oBhie Ko3(WpHIOIHeHTHl OSHHAKOBRI, TO OpA- |
| MBle HapaijlejlbHHI. I
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Pic. 47 S
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Ilpumep 6. HafinéM KOOPIHHATEI TOUKH TMepecedTeHHA TrpafHEOB
thyEHEOHE p=2x -3 n y=9—4x.

P Brruncany abcniecy TOUYKH HDepecedeHHd rpaduroe. [ia sToro pemmm
vpaBHeHHe 2x —3=9—4dx. IHoayuum 2x +4x =94+ 3, x=2. Yrodm
HAHTH OpPIMHATY TOUYKH OepecetdeHHA TpadgHKoOB (WHEIOIHH, MOMHO
OOACTABHTE ¥Y=2 B m00VIO H3 dopmyn y=2x—3 o y=9 — 4x.
ITogcraeuM x = 2, HAODpHMeEp, B GopMyay ¥y = 2x — 3, moayuaM iy = 1.
Tarxnm obpazom, rpacpuen dyEROHN y=2x -3 1 y=9Y — 4x nepece-
KawTecad B Touke (2; 1).<

Ha dopumyaul y=kx+b caegyer, TITO T [ Wi o
npi x =10 zHaveHme y pasHO b, SHAUHT, |§%'- Wi
rpathur ¢yEROHE y=Fkx+ b Depecexaer ® }i_:,‘f' 3
otk y B Touke ¢ woopamHEatamu (0; h). Ha o ;{:ﬁ'—l—p 0, ,_E".-:E-di
pucyvEEe 49 mnzobpaxeHBl OpAMBIE, HOTO- _ -a,..:‘y‘
pEle ABAAKTCA TrpaHEaMn (pVHKIHI, 3a- r-"% '
IAHHBEIX (popMVIAMH BHOa iy = kx + b ¢ paa- A1
JHYHEIMHE £ B ODHHM H TeM Ke IHATeHHeM i) '3 1 53
b. Bee aTH npAMEBIe NepeceRKanTCA B OJHOMH \ ol 1T K\T:”
TOUKE, JeXAmell Ha ocH [. . .

SAMEeTHM, UTO eclIl o00JacThk OIpegene-
HUA JAHHeHHOH (EVHEOEH COCTOHT He M3
BCeX UHCed, TO e€ rpauiE OpeicTaBIAeT
coDOH COOTBETCTEVIOIIVI) TacTe Opamoil. Hanpumep, 3To Mo¥eT OBITE
NOAVIPAMAA HIH OTPe30H.

IlonyueHHEEIE 3HAHHA ODOMOTYT OPH NDOCTROSHHH DOJee CJI0:HOTO rpa-
(huKa, & HMeHHO, I'paka (VHEIIHHA y = |Xx.

Tark Kax BeIpA:KeHHEe |X| HMeeT CMBICT IpH JHdoM X, To 0DJIacThHD
onpefe/leHHA aToll (ZVHHOHUH ABIAeTCH MHOMecTBO BeeX umcen. Ilo onpe-
AedeHHID (Xl =x, ecqil x =0, n jx|=—x, ecan x < 0. IHoaroMmy (PpvHRIIHIO
I =|X| MOX¥HO 3aJATE CAeAVIOIMIAM 00paloM:

Puc. 49

jx, ecan x =0, H'”l-».,\ 1 f"-{
Y71 _x, ecim x <0. EEEEET NN EE
: S TP T T L7
I'pachmr  paccuarTpueaeMoll  (VvHEIHH 1
npia x =0 coBoagaer ¢ rpadpuroM (PYVHEIITHH
y=x,anopa x <0 — c rpadpukom (pyHKIIHHA AR | 1 2 3%

y=—x (pnc. 50).
Puc. 50

YnpaxHeHns
e

313. Ka:xnvio cexkvHAy B Oacceiin moctyvnaer 0,5 M Bogel. CROIBKO KyDO-

T MeTpOB BOIRI CTAHET B DacceiiHe uepes x c, ecsn cefiuac B gém 120 M
BOABI? SagaiTe (opMyI0i 3ABHCHMOCTE 00BEMa BOARI B Dacceiine
OT BpEMeHH ero HANOJIHeHHA. fABadeTcA IH 3TA ZABHCHMOCTE TH-
HellHoH (hWWHEOHeH!
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314.

S13.

S16.

S317.

318.

319.

320.

321.

S22,

IIauHA TpAMOYVTOJIBEHEA X ©M, 8 IIHpHHA Ha 3 CM MeHbIIe. 3a-
gaiiTe (pOpMyIaAMH Z3ABHCHMOCTE OEPHMETpa OPAMOVTOIBHHEKA OT
ero JAHHEI H 38BHCHMOCTH ILTOMAIH TPAMOYVTOIBHHEA OT JIIHHEBIL.
Kakasa M3 3THX 3aBHCHMOCTell ABAAeTCH MHHeHHOH dhvHRKIHeR?

Vuernr umen 85 p. Ha 3t geHBro 0H KYIIHJI X DOYMTOBBIX MAPOK
no 10 p. Ilocne moKVOKH ¥ Hero ocTalock i p. dagaiTe opMy-
A0 3IABHUCHMOCTE I OT X. flBaseTcA JH aTa 3ABHCHMOCTE JHHe-
HOI (pvHEDHe!

fApnserca A aHHeHHON (PVHRIHA, 3ajaHHAA (QOPMYyIOH!

a) y=2x—3; E]y=§+l: ) y=x>-38;
2 10% — T
8)y=T7—9x; r']y=?+l: E]‘U:T?

JuHeiinaa pvEEIHA 3agaHa hopmynoi y= 0,5x + 6. Haitgnre 3Ha-
UeHHEe Y, cooTBeTeTByvIomee x =—12; 0; 34. Ilpnm rakoMm x 3HaTe-
HHe y pasHO —16; 0; 8?7

Jureiinaa ¢pyvERKIHA 2agaHa opMmyaoll = —3x + 1,5. Haligure:
a) 3EAYeHHe Y, ecan x=-—1.,3; 2,5; 4;
0) zEaTeHHe X, OpH KoTopoMm Yy =—4,5; 0; 1,3.

llocTpoiiTe rpadgmk GVEHKIHH, 3alaHHON (hopMyIoM:

i

a)y=—2x+1; B) y=—x+ 4,5; ,:l;}y=]§.x‘—d:

6) y =0,2x + 5; r) g =2x+ 1,5; e} y =—x— 3.,5.

(Badana-uccaedosanue. ) Jlanga muaeiigas GyvERIRAG § = kx + 4. Ilpnr
KAKOM 3HAYeHHH & rpadHe 3Toil QVHKIIHH:

a) napanrnejiedH TpaHKy OpAMOoH OPONOPIIHOHAILHOCTH Y = —X;
D) He nepeceraeT ock abcouce;

E) IlepecerkaeT OCk AOCHHCC B TOUKE ¢ adDCOHCCO o)

r') TIPpOXOAUT Ttepe2 TOUKY OepecedeHHA rpaHEoE (PYVHEIHHA
y=12—-x u y=x+ 4?7

OdcyauTe OTEETH HA [NOCTABIEeHHBIE BOIIPOCHL.

ITocTpoiite rpadrr dgyvEroun y=—10x + 40, Bridpas MacmTad: mo
ocH x — B 1l cMm ogHA eguHHNA, o ocH y — B 1 em 10 egnmEHIL.
HaiignTe no rpagmey:

a) 3HATTEHHe I, COOTBeTCTBEVHOIIee x = —2,3; 0,8; 3,5;

D) 3HaUeHHe X, KoTopomMy cooTeBeTcTBYeT = 70; —10; —al.

He BRINOAHAS ODOCTROEHHSA, HAHNIHTE KOOPAHHATHEI TOUSK Nepecede-
HHA ¢ OCAMH KOOPAHHAT rpaduea VHEIHH:

a) y =—24,4x +9.6; B)y=1,2x+6;

6)y=-0,7Tx — 28; r) y=-—-bx+ 2.

& 5. NuHelnan dyHEWWR
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323. B raroil Touke NepecexkaeT oCh ¥ rpapue (VHEIHH, 3aIaHHOH
thopMyITOI:
1
a)y=0,4x - 12; o) y= ¥ + 8?7
324, He BrnmoasafA mocTpoeHERA rpathmira gveERIman y = 1,2x — 7, BhIfc-

HHTE, OPOXOART JH 3TOT TPApPHE Uepes TOUKEY:
a) A(100; 113); 6) B(—15; —25); B) C(—10; 3).

22d. B ogpol # TOoH e HOOPAHHATHOH IJIOCKOCTH HNOCTPOHTe rpadiEH

= thyaxmomit y==6, y=28,2, y=-1, y=-5, y=0.

a26. B ogHOIl 1 ToH Xe HOOPIHHATHON NA0CKOCTH OocCTpoiTe rpathmum
q]EPrI'IHD;HH Y= _-"'—']: .i.:ir:_l-rg: b= lsﬁr y’=2,

A27. HafiguTe KOOpAHHATEI TOUKH OepecedeHHs rpapHKoB QVHRIIHIL
a)y=10x—8 1 y=—-3x+ 95; B) y=1ldx u y=x+ 26;
B)y=14-2,6x m y=1,0x—-18; r)y=-5x+16 u y=-06.

A28, 'pathur pvEEnun y=—-1,4x + b mpoxoanT uepea Toury (—4; 10).
HamnanTe uncao b.

329, I'padur dyvHEOUE y=5,2x +b npoxoauTt uepead TouUKy (—a3; 1)
HamanTe uTmcao b.

330. I'pachur  pyvEEDTHE y = kx + .&— NPOXOIHUT Yepe3 TOURY :E,—q

HaiinnTe roadunneHT A &
a31. Fpadur pyvEROUH § = kx — .-3 OPOXOIHT Uepe3 TOURY .:. 1— Haii-
auTe Koadbunmuest k. 1)
332. Ha pucyrre 51 maobpameén rpadme og- [ BN
HOH M3 JHHeHHBIX (PVHEOHI. YEaxmATe | TN
3TV (PYHEIH. | e
1.y=_2x:_ﬁ 3.y=x_? L = .. - .,'\ -
2.y=x+T 4.y=—x+7 ) AN
333, YeTaHOBHTE COOTBETCTEHE MemRIV Tpa- . 5]
(buraMu (VHEOHH B gopMmyaam#a, xo- |0 | ] 3 5 x
TOPLIE HX 23A04H0T. 1 | :
a)y=-x+1; B} y = 5x— Lg Puc. 51
1 1
E]y— = —1: 1"]_1_,."=—EI+].,25.
1. 4 3. | y* I
o] I al |
S N 1 ;,__.:- e — __,;__.,_ Z
| sl 1] =T
. =5 | x AR 1 Lo gl x|
1 ﬂ,w 213 EEENAE 23X
= | T T
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334,

335.

336.

a. 1Y 4. ™ )
2 2
1
_._._._,..-r- i i
—il o i Leta !l ¥ 1 lqllo N 2l3 ! =
T |
= —|1 —|1

(daa pabomwet 6 napax.) Ha pucvaEe 52 mzobpaxxeH rpadpur 3a-
BHCHMOCTH Macchkl OHIOHA © MHHIRKOCTRH OT obBEMa HHIKOCTH.
Haignre no rpadgury:

a) Maccy Oycroro 0HMI0HA;

D) maccy DMAOHA ¢ OOHHM JHTPOM HHIKOCTH;

B) MACCY OJHOTO JHTPA HHEIKOCTH;

r) 00BeM ERHIKOCTH B OHMI0He, ecaH 0DOIAA Macca DHIOHA © MEHI-
KOCTRK) PaBHA 3 HI.

1) BrmmonswuTte ka:xabiil 3agaHEnA a) B 0).

2) CpaganTe moavieHEHBIe oTBeTEl. HenpaeeTe ommiKH, eciIH OHH
JONVIIeHEl.

3) ObcyaruTe, KAK ¢ ODOMOIIBH) rpaHEa MOMHO BRINOTHHTE 3aja-
HHSA B) U T).

Hz dara emrocTeo 12 71, HAMOTHEHHOTO J0OBEDXY BOJAOH, paBHOMED-
HO BRITeKaeT Boga. ['padmr zasmcrmoctu V oot £, rae V — obwem
BOJAEI B Dare (B AHTpax), a { — BpeMHA BRITEKAHHA BOJIBI (B MHHYV-
Tax), mocTpoeH Ha pucyHHe 53. llonwaysace rpadmroM, HaiguTe:

a) 00 BEM BOARI B ODaxe uepea 3 MHH;
0) epeMsA, Yepes KOToOpoe B Dake ocTanochk 4 1 BOOEBI;
E) 38 KAKOE BPEMSA BRITEKJA BCA BOJA.

JdaTHNK OTOPaBHICA H3 JoMa HA aBTOMODHIe B Hocenok. CHauamna
0H eXan Mo OIocce, A 3aTeM [0 OPOCENOTHeH mopore, cDaBME OpPH
aTOM cHOpOCcTh. I'padk ABN:HeHHA ITavTHHKA Hz00padeH Ha PHCVH-
ke o4, Iloasayack rpathmroM, OTBETHTE HA BOOPOCHL:

| | 5 |
| , —
, |
EAENN) Jz |
H |
ol B e N
_T]. = = .
. I < [ AN
0 | | i
| | ol 1 213145t mun
Pic. 52 Puc. 53
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i) CKOJIBKDO BpeMeHH eXaql JIauHHK | 8 KM 4

N0 MOCcCe W CHOJABKO KHIOMETROE [§ A

N0 IoCCe OH IPOeXas; KAKAA CHO- : _;"'J

pOCTE ABTOMODHIA OBLIA HA 3TOM 59 RS ‘__,.-"‘f' SRS

VUACTHE OYTH; ‘4(} ' [

D) CHONBKO BpeMeHH eXan JavHHK

10 MPOCETOMHOH Jopore H CHKOJBEO -241'[3' T ,.r"

KHIOMETPOB OH Npoexan mo aroil [ Jo 1TV

Jopore; HaAKOBA DOBLIA CHOPOCTE aB- [ | | | /

TOMODHIIA HA 3TOM VUIACTHE OVTH; 101

E) 3a HKAKOe BpeMA JalHWE OpO- 7 N

exan Beck OYThE OT JOMA OO IO- ol | 1 t.u

cémra? | |
Puc. b4

337. B Gax HamMaM BOXY, TEMIEPATYPAa
LﬂTﬂpDH 10°C, u marpeeanu eé mo
100°C, npHuéM Uepes KaMJIVI0 MHEVTY TEeMIOEpaTypa MOBBIIIAIACE
Ha 1,5°C. 3agaiire hopMyaoil 3aBHCHMOCTE TEMOEPATYPE BOARI T
(B rpagveax llenescnAa) or BpeMeHEn HarpepaHudA f (B muHyTax). Ilo-
cTpOlTe rpapUE 3TOH 3aBHCHMOCTH. Y3HAHTEe IO rpapHiEy:

A) KAKVIO TEMIEPATYPY HMenla BoJga dYepes d MuH; ueped 10 mur no-
cJle HAYAJNA HATDEBAHHA;
G) uepea Kakoe BpeMA BOAAa Harpenack go 85°C.

338. 'pynina TVPHCTOE OTOPABHJIACE CO CTAHIOHH Ha Tyvpdaay. Ileperie
29 oHE mMAH cO cKopocThid 4,5 KM/u. 3aTeM CAelaTH TPHBAT HA
1 u. Ha octaBmyiocda "YacTk OVTH OHH IATPATHAH [OJATOpa wTaca,
NpoXoadA ee co cropocTei O BEM/1. IlocTpoilTe rpadmx gBH:HeHHA.

339, (daa patomm e napax.) Ha pucyvEre 55 maocdpamkeHm rpadpurn
ABM:EeHHA IBVX MAIIHH, cAeIVIOHNINX H3 Topoda A B ropon B, pac-
croAHEAe Mexay rKoropeiMp 200 kM. C moMomei 3THX TpaHAKOB
OTBETBTE HA BOMPOCHI:

A) Kakoe BpeM#A ObL1A B NYTH NEepBAA MAINNHHA; BTOPAS MAIIIHA;
0) KarKad MAIIHA HATATA CBOE JBHIHeHHe pPAHLIIe;
B) ¢ HAKOH CHOPOCTEK) JIBHTATACE

HAMIAA MAIIHHA; M 7

I') HAKAaA MAIIHHA OpHOLLTIA B TO- leol vl

pox B paswsme? g

1) Pacnpenennre, KTo oTBeuaer Ha 140 A

BOOpPOCHEI &), B), & KTO — HA BO- f0 A

Npockl @), T'), ¥ OTEETLTE HA HHX. ; }-‘" y |

2) IlpoBepbTe ApyT ¥V Apyra mopa- A1/

BIUIBHOCTE OTEETOE HA MOCTABIEH- : _r/ 7 ]
HEI& BOIIPOCHI. 0 | 2 3| it v
a) ObeyvauTe, ITO 03HAUAST TOUKA | 1] [ [ ]

nepeceueHnA rpaHKoE. Puc. 55

g2 POyHELIMK
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340. Pemnte vpaBHeHNE:
a) 3(0,.9x - 1) - (x + 0,6)=-0,2; 6) 7T—-(3,1-0,1y) =-0,2y.

341. Tpu 6puraaw maroroeuan 65 geraneii. llepeas Gpuraza HaroToBH-
nma ma 10 geraneil MeHBIme, UeM EBTOpad, & TpeTea — 30% Toro
UHCIa AeTANeil, KOTOpPElE H3rOTOBWIH NEepBAA W BTOpAA OpHragsl
emecTe. CHONMBEO geTanell MaroTOBNIA Kamaasa Gpurama?

342, 3anmnmuTe B BHAe BHIPAMKEHHA CVMMY TPEX MOCIEI0BATEILHEIX
HATYPANBHLIX "HCe]d, MeHLIIee M3 HOTOPLIX paeHO: a) n; 6) n— 1;
B) n +4. ¥OpPOCTHTE IANHCAHHOE BEIPAXKEHHE.

KOHTpPONLHLIE BONPOCHLI W 3aA3aHUA

CdhopumynupyilTe onpegeneHue NpsaMon NponopumvoHansEHOCTK.

Y10 fenseTcA rpadukomM NPAMORE NPpoNopuUMoHansHOCTU? Kak nocTpo-
MTh rpadKk NPASMOR NPONOPUMOHANLHOCTI?

Kak pacnonoxed B KOOPAWHATHOW MAOCKOCTH rpadmk dyHkummn = kx
npw >0 n npw k£ <07

Hahte onpegeneHve NUHEAHOW QyHKLWK.

Y10 AenReTCA rpadrkomMm NTMHERHOR QYHKLMKM? Kak nocTponTe rpadvk
NMHENHOA yHKLKK?

B kakom cnyuyae rpadukmn OByx AMHEWHbIX $YHEKUWMA NepecekanTcs
U B KaKOM CNYy4ae OHW ABNAKTCH NapannenbHbiMP NpaMbini?

B kakon todke rpaduk dyHkyuK iy = Ex + b nepecexkaeTt ock OpavHaT?

B Kaknx KOOPOWHATHLIX YETEEPTAX pacnonoxed rpaduk QyHELMK:
y=6x; y=0,5x+4; y=3x-1; y=-37

Haa mex, kmo xouem 3Hams 00Jblile

17. Kyco4yHo-3apaHHble DYHKUMM

Panee BEI paccMATPHEBAIN TOJBKO TAKHe CIy4UaH, Horga (JWHHIOHA HA
BCell 0DAacTH onpefeleHUud 3aJaABATaACE OJHOH dopMmyiaoi. OnEako Hepen-
HO BCTPEUAKITCA CHTYVAIMH, HOrjga obJacTh onpefeleHid pazdnBaeTcA Ha
MPOMEXVTHH W HA KAXIOM M3 HEX (PVHKIHA 38J8eTcd HARoH-THGo dghop-
Myaci., () Takol (WHEIIHE OPHHATO FOBOPHTh, TTO aT0 KYCONHO-JA0aHHAA
gynuua. IllpaeegeM OTpHMepE.

IOns T8x, KTO x04YeT 3Hare bonbiue
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IHpamep 1. TypHeT DepBvid UacTk OVTH OT AOMAa 0 CTAHIIHH OIET
OOJTOPa Taca co CKopocTei 6 KM/, 3areM moauaca OH OTABIXNAT,
A mocje OTABIXA OCTABINVEOCH YACTE OVTH 10 CTAHIHH OH OPOMOIET 24
OJHH UAC CO CHOPOCTRIO 3 KM/ /1.

Paceroaane s (B KHaoMerpax) or goma || bg wwm
o0 MecTa HAXOMIEHHA TVPHCTA ABIAeT- 14—
cA (hvHEODHeH BpemeHH ¢ (B uacax). Ilo- . ' 7
KamdeM, ITO 3TV (PVHKIIHKD MOM¥HO 23aJaTh . ; y
TpeMA (hopMyIaMH. 10 r
Kormga epema { naMedasaerca or 0 go 1,5 4, e T B B B o
paccToAHHEe OT TYpPHCTa 0 J0Ma PaBHO B

6f kM, T.e. s=06¢, ecim 0=t <1,5. -.—FE 1 /
B nmepuog ot 1,5 1o 2 u paceTosHEHe OT TY- |
pHCTA A0 A0M& OCTAETCA HeHM3MeHHBIM — 4
9EM, T.e. 5=9, eciit 1,5=1 = 2.
Korga epemsa { uaMeHAeTcA oT 2 g0 4 1,

paccTOAHWE OT TYPHCTA A0 A0Ma PAaBHO T :
9+ 5(t —2)km, T.e. i f

s=0t—1, ecinn 2< = 3.

JTO MOMHO ZAO0HCATE KOPOME!
of, ecim 0= ¢t< 15,
9, ecmm LOo=t = 2

i £
of—1, ecim 2< t= 4. ;

Ha pucyare 50 Haobpa:eH rpadHE 3ToH
thyHEITHH.

=R

E=

= B

Hpumep 2. llocTpouMm rpaipur (pyHEHEOHN
y=x+0,3x.

P OceoboguMca OT 3HAKA MoavaA. Eoam I
x <0, To lx|=—x. dnaunrT, =

g=x—0,52=0,5x opan x <0.
Ecin x =0, To x| =x. 3HavHT,
y=x+0,0x=1,5x opr x =0.
Hrak, ganayvo (BYHEIHK MOMKHO 3ajgaTe FMC. 57
CAeIVIOINIHNM 00paszoM:
| 0,5x, ecm x <0,
n l l.5x, ecoa x = (.

Ha pucyeEe 27 Ha3obpameH rpadukK aToH d
tpyaEroun. UOH cOCTOHT H2 ABVX Jyviei. <

IIpumep 3. Ha puHcyHEe 38 mnuzobpa:xen
papHODEAPeHHLIH TpeyvroabHEHE ABC, B 4
roTopoM £ C =90, runorenyaa AB = 4 oM.
Otpezor MN, nepnesgurviaspHEeii AB, Puc 58

e s

el N
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ABHM¥EeTCcH TaK, uTo Touka M mepe- | Y :
MenaeTcd oT TOUEH A 1o Touxkn B, |4- 5
Ilpu atom gauHA oTpeska AM, pae-

Hafd x cM, HaMmenAerca ot O godem. 1T T 111 [ 7
Iloramem, wTo Wromaie Yy (B HBa-  ql | / 11l
APATHRIX CAHTHMETPAX) OTCeKaeMoH | . vd e
orpeakoM MN (HTYPE (Tpeyrons- | y
HUKA AMN nan vderwpexyrolsHEH- ] |/ |

ka AM'N'C) asaserca dQyvHEDHmeR |7 /]

AAMHEL OTpeska, sajagnMm aTy GyvHEK-

OHID (POPMyJIaMH #H OOCTPOHM €8 1] ¥

rpapur. Ilpn aToM BocmoasayeMca |4 7

ropMy IOl NIomASH TpeyroasHHKa || |

S =£-ah,, rIe @ — OCHOBAHHE Tpe- [I et L ‘ 3 4&
YIOJBHWEA, i — ero BEICOTA. 5§ _ _f_ L1 B

P Ecan nepeMeHHadA X H3MeHAeTCHA

or U0 go 2 (toura M mnepemeinaerca  FPuc. 59

or ToukH A mo tourm D), To orce-

KaeMadA (pUrypa npepcraeiaser cobol TpeyroasHHE AMN, naomass

1 s 1
KOTOPOro paBHA EA;H*M’N, T.e. I =EI2. Ecan :xe nepeMeHHAA X M3-

MeHAeTca oT 2 go 4 (roura M’ nepememaerca or Toukd D go Tou-

KH B), To oTceraeMad (rypa npeicTaRIAeT codoil UeThIPEXVTOJIBHHUE
AM'N'C, naomans KOTOPOTO PABHA PasHOCTH IUIOHIATH TPEYTOIbBHHEA

ABC n naomaan tpeyroasanra M'N'B, T.e. y=4 - é{fl — x)°.

Jlerko moHATE, YTO KamxIoMy 3HadeHHK X, rae U= x = 4, cooTBer-
CTEVET eIHHCTEEHHOE 3HATEHHE Iy, T. €. 3ABHCHMOCTE § OT X ABJAASTCH
hyvEEODHeH. ITY (PVHEIHI MOMKHO 38714Th CIeAVIOIIHM o0pazoM:

i

2

L
y=1% 1 |
lfl—gf*’l—_r}z, e 2< x= 4.

ecn O x= 2,

Ina nmocTpoeHHA rpaika COCTABHM TAaOIHILY:

+ 0 L 1 1L 2 a1 3 | al 1
a a2 2 b
1 1 1 T 1 T

0 = = ic 9 gl 1
4 3 2 29 2 g

IlocTpoHE B KOOPAMHATHON IUIOCKOCTH TOUKH, KOOPAHHATHE KOTODBIX
ZATHCcAaHBI B TabaHie, M COIHHHWE 3TH TOUYKH IJIABHOH JHHHEH, OOJIV-
UM Tpade paccMaTpHBaeMoil (pyvHEOHH (pHEe. 29). <]

Nna 1ex, KTO x0veT 3dartek Bonbwe 95



3aMeunarHne Sazaead O(VHEOHED K= f(x¥) HecKoTbRHEMH ¢op-
MyJIaAMH, HeoDXOINMO CJeIHTE 38 TeM, UTOOBl KAMIOMY 3HAUSHHID X
COOTBETCTEOBANIO eIMHCTEEHHOE 3HAUEHHE . B IpoTHEHOM cayiuae TAKAA
3aBHCHMOCTE He DOVAeT ABIATLCH (VvHEKIOHeH. Hanpumep, 3aBHCHMOCTE

__];!::, ecau X o,
¥= ]Ex., eCIH X =3

He ABIAeTCH (PYHEIHell, TAK KAK B 8TOM CIVUAe UHCI0 4 — o0Iee
3HAUTEHHe [IepeMeHHOH Kak A71dA (opMyasl y=x, Tak H Ana (op-
Myael y=2x. IlosTomy 3HaUeHHH® X =3 COOTBETCTEVET He OIHO,
A ABa 3HAUEHHA Y: ;=4 H y,= 6.

IIpuamep 4. IlocTponM rpadgur (PyHEIHN

jx+1, ecom x< 1,
Y= lx-2, ecmm x>1

1 onpeienVM, OpH KAKHX IHATEHHUAX M, '|

rae m — HEKOTOpOe THCHOo, mpaMas y=m || L1 [ | o

HMeeT ¢ rpaHuKoM TaHHOH (PVHEOIHH POB- }

HO JBe ODIIHe TOTHH. AT

b Cpadur gas=H0il QyHEROHE cocTowr ua ||y m | |
aAeyx Jayuein (puc. 60). Ha pucyerRa
BHAHO, YTO OpAMad y=m, KOTOPad [“3[3[Z1l0l | 172 8l [*
HA PHCYVHEe Hz2o0pa)eHa TVHETHPOM,
AMeeT ¢ rpahuroM JaHHOH (PYHREIIHH |
pPOBHO ABe ODIO[He TOUKH OpH 3HAYEHH-

AX M, VIOBIETEOPAWIINX HepaABeHCTEY:
—1<m=2. < Pirc, 60

1
|
i
I
|
I
|
|
|
|
|

YnpaxHeHnsa

|§43J OyEENEA 3ajaHa rpadukoM (puc. 61). 3dagaiite Ty HyVEHEOHD
AHAIUTHYIECKH, T. €. OJHOI HJIH HECHOJABKHMH (hopMyJIaMH.

|34Q Hz 6ara emrocteio 20 1, sanogHeHHOr0 BoJOil (pue. 62), uepes oT-
KPhITEIIl KpaH PaABHOMEPHO BRITEKAET BOJA CO CKOPOCTRK 2 71 B MH-

P4
|
|
a -‘-.:'4:’

ba

[y

mf

Puc. 61 11 T T T ] Puc. 62

56 TEETH dve




HYTY. Hepez kpan moxxeT BeiTeub 0,9 Beero obwema Bogel B Dake,
TAK KAK KpaH pacoogo:eH Buille gHa Dawxa. Odwém poaw! V (B -
Tpax) B Dake 3ABHCHT OT EpeMeHH X (B MHHYTAX), KOrga KpaH oOT-
KPBIT. 3aJa1iTe 3aBHCHMOCTE V' OT X aHAIWTHUECHH, eCcJIH H3BeCcTHO,
UTO KPAH DBLT OTEPHIT B TeueHue 12 MuH.

|345.| IloeTpoiiTe rpadur GVHEHINH:

r ;
a]:—{_x’ ecaE x<-—1, 5) __fi!:r:, ecan —-lsx<1,
¥ x, ecid x=—1; Y 13—1‘, ecan 1= x= 4.

!

a46. IloeTpoiiTte rpadpueE PYHEOIHH

_ [-x-2, ecim x=< -1,
¥= ]‘z‘.r +1, ecrm x=—1.

OnpeaennTe, OpPH HAKHX IHAYMEHHAX M NPAMAA § = m B rpadHE
IaHHOH (OVHEIIHH:

A) He HMewT oDIIHX TOUYeH;
0) HMEeT POBHO OJHY ODIOVIO TOTHY,
E) MMET POBHO ABe 0DIIHEe TOTHH.

|—x+1, ecar x =1,
347. Tloctpoiite rpadme (hyHEOHH ¥ = 12x-3, ecam x> 1.

OnpegennTe, NpH KAKHX 3HAUYEHHAX M OpAMAad y=m H rpadgHir
AaEHOH (PVHEIIHH:

a) He HMemT 00IIHX TOUYeH;

0) HMelT OZHY OOOIVID TOUKY;

B) IMeT ABe ODOIHe TOMKH.

|3¢LB| IlocTpoiiTe rpahur GVHERINH: |t|
a) y=0,23|x| + 1; 6) y=ix| +0,dx; B) y=—{x— 2).

X

[349. DYHROHA 3aaHa cAeIVIOOIHM 00-
pazoM: [TTT WL

[
g j—x+ 2, eciu x< 0,

lx+2, eetn x =0,

b

3agaiiTe aTty GVHREOIHK OgHOI dop- [ | | |

MYyNIOil, HCTIIONL3YHA 3HAK MOZyAd, | |

i i

330.| Ha pucyere 63 nzobpaméH rpa- :—E' o | ; 5

_ 1 pyvEEOHH, o001acTk oOpe- | 1

JedeHHA I-'LDT'Dpﬁﬁ eCTh MHOMHE-

CTEO TaKHX 3HATeHHI Xx, 9TO | |
—2 %= x = 0. dagaiTe aTyV MPVHEIHID
AHAJTHTHYECKH. Puc. 63

Nna 1ex, K70 X04eT 2Hatek bonbue
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[351.| Hamenerne temnepatypel T (B rpagyveax llenbcusa) Bogkl B Dake
OOHCAHO ¢ DOMOIOBK (POPMVII:

pran 20, ecan 0= 1< 20,

7= {100, ecan 20 =t =30,

—%i‘+ 110, ecan 30< t= 90.

Hanignre gravenne T mpn ¢t = 105 20; 30; 45; 60; 90. Karoi dusn-
UecKHH CMBIC]T HMeeT paccMaTpHBAeMBIH nponecce, korma 0= ¢ < 20;
rorma 20 =t = 30; worga 80 < = 907

|352.| Ilemexoa, ormpaBusmmiica M3 AOMA HA TPOTYIKY, OKA3ajlcH te-
pes t 1 HA PACCTOAHHMH § KM OT J0Ma. 3ABHCHMOCTE § OT { 3agaHAa
TpeMsa (popMYyIAMH:

™

‘ﬁi‘, ecoin O=i< ’—;,
]
— L R
B | 5: eciIH E % !‘ = J-:-

| —566+10, ecn 1< < 2,

Hajinure paccrogdHMe s OpH {1, pABHOM

| oS, KM |
80 B

0; — — 1; 1,6; 2. P| ’
i 120 A
|353.| Ha pucyare 64 wnzobpamxés rpapux | B =

ABH¥EHHA ABTOMOOHAA M3 OVHKTa A 60 f,—f’/ T

B OVHKT B. Jdagaiite 3Ty (WHEIHIO T1=PT T 1T T L]

aHanuTHYeckn. C Kakoll CEKOpPOCTBRH _\Aﬂ 1 L2 r‘. ol

ABUTAICA ABTOMOOHNIEL 10 OCTAHOBHHY || il

C kKakol CHOPOCTBH) JABWTAJICH ABTO-
MOOHIE MIOCTe OCTAHOBHEHNY Puc, 64

mﬂqﬂﬂﬂTEﬂhHHE ynpaxHeHuwa K rnase Il

K naparpady 4

354. Macca ogHOr0 KVOHYECKOTO CAHTHMeTpa pryTH paEHa 13,6 r. Macea
Vem® pryre paBEa m r. BagaiiTe (hopMyIoil 3aBHCHMOCTE:
a) m(V): 6) Vim).

$29. Ilpu geneHHHM 4UHCIA f HA YHCIO0 X B YACTHOM IOJVIASTCA 5, 4 B
ocratke 10. dagaite dhopmyiaold pyvEHEODRKD p(x). Kakoea obaacTek
onpegenesusa aToil wHEIHH? HafignTe aBe mapkl cOOTBETCTBEH-
HBIX ZHAYEHHH X H Y.

ss IEEZHI Sy



aab. Typuer Bmimen ¢ TypDazel A B Ha- _j._f_'i",'-.'ﬁ“

NPABISHHH HeJIe3HOJOPOXKHOH cTaH-  |6+——

r - 1
nuir B. Ha pucyeke bEr“,:l;ElH rpaduk _1!2 | 7
ZABHCHMOCTH IIVTH, NDPOHIEHHOIO TV- . = P

PHCTOM, OT BpeMeHH JIBH:HeHHHA. BrI- 5 i
ACHUTE: A) KAKOEe BpPeMA 3aTPaTHI TY-

PHCT Ha OyTeE H3 A B B; 0) ¢ Kakofi [d7 7

cpefHel CHOPOCTRH) ABHTAJICH TYPHCT; | ; . L
E) CHOJIBKO MHHYT OH 3JATpaTHI HA 0] | | F [0 |
NepBLIil TPHEAT H CKOJLKO IAaTPaTHI | L |

HA BTOPOH NOpPHEBAA; T) CKOIBKO KH-  Puc. 65
JOMETPOR TVPHCT OPOIIENn 38 MepBhIil

TAC IBHHEHHA H CKOJIBKO 34 HNociaen- 10
HHI; 1) Kakoe BpeMA OBLIO 3aTpate- B =
HO TYPHCTOM HA OepBble 8§ KM H HAa-
KOe HA OocaegVIolIHe 8 KM.

307. Hawropa obnacte onopegeneHHA (PpyHK-
O, 3aJaHHOH (POpMYIOH:

i 8 o
e =—.-}
a)y T T 6y~ 1

358. Bpuragza no naAHY AOMMHA HWaTOTO- 1
euTe 150 geranenn aza cmery. OgHako
OHA M[epeBRINOJIHWIA [IaH Ha X7h.
CocTaeeTe (GOpMYIY, EBHPANKAKWIOVI  Pue 65
3aBHCHMOCTE [ OT X, Tle § — YTHCIO
HM3TOTOBRJAEHHBIX OpHragoil JgeTaie.

HaiignTe o dqropMyie: T T T I /.

|
]

a) aHavueHHe Yy, ecau x = 10;
0) 3HaueHHNe X, OpH HoTopoMm = 180,

aoY. Haz rkeagpara co cropoHoil 10 cM BBI- 2 P
pe3aATH OpAMOYIOJABHHE €O CTOPOHA- 21 '
MH 8cM B X oM (pHe. 66). OboaHauns
MI0IIAIE OCTABIIEIicH WACTH KEAIPA- N
Ta (B KBAZPATHLIX CAHTHMETpPax) OVK- W .
BOH Y, BHIpA3HTE 3ABHCHMOCTE LX) g 13 % L ¥
thopmynoii. Haligure: { |1 -
a) aHavweHue Yy, ecan x = 2,5; 4;
0) sravernne x, ecan y = 20; 36. Puc. 67

(36().| Ha prcyarge 67 uwepHOH IHHEHeH #H3oDpa:xeH rpapHE TepBoi
(hpvHEOHH, a IBeTHOH — rpadpur eBropoil dgrowHELDHH. Ilpn karmx

ZHAUYEHHAX APryMeHTA 3HATeHHe NepeBoil (hwHEIHH:

f) pABHO 3HAUSHHK BTOPOI;

0) DoJBIIe 3HATIEHHA BTOPOIH;

E) MeHBIIe 3IHAYEHHA BTOpPOii?

NononHuTeNLHLIE ynpaxHeHua K rnase ||




361. Prifonor nomén m®a jgoMa Ha o3e- [ | L& EM
po, TAe J0OBHA PEIOY. JaTeM OH BO3- 1
BpaTiiicAa obpatHO. I'papmk gBn- ]
HEeHHNA pHIOOJIOBA ToKaszaH HA pio- | 0] ]
cyere 68, V¥VamadTe no rpadgury: Tl

——

]

b ]
i) HAKOBD PACCTOHHE OT J0MAa 0 03e- f
pa: 12 .
0) CHOMBKO TACOE INENT PRIDIOE 10 O3e- s || | -
Pa ¥ CHKOJBKO YACOE OH 3aTPATHI HAa Mg |4 0li.9
O0OpATHBEIH TIVTH;
B) CHOJBKO YACOE prIDOJOBR OBLT HA ——

o3epe;

') HaA HAKOM PacCTOAHHH OT JoMa DBLI

prIDOIOE UYeped 1 W nocae BRINOAA H3

moMa;

1) fiepe3 CKOJBKO TacoB [IOCTe BhIXOJA PRIDOIOE OBLT HA paccrTof-
HHH 6 KM OT JoMa:

) KAKDOBA CPeJHAA CHOPOCTE PHEIODOJIOBA HA OVTH K 03epYy H KAHKO-
Ba Ha 0oOpaTHOM HOVTH.

LHEE. Hayuaa zapncuMocTE 00beMa V' HHIKOCTH B cOCVIAe OT BEICOTEL /i
£€ VPOBHHA, ODOJIVUHIH TADAHIIV:

Ko 3 6 9 12 15 18

V, n 1,2 4,1 5.6 9,7 14,7 21

IlocTpoiiTe rpadgur dvErour V or A. ¥VaHaliTe Do rpadgHEY:

A) CHOABKO JHTPOB MKHIKOCTH HAAWIH B COCYI, €cAH BEICOTA
VPOBHA cTana paBHOI D owm; 10 ew;

0) KaKoll DOVAeT BEICOTA VPOBHA MHIKOCTH B COCYAE, €cJaH B HEro
HaaaTe 4 o3 10 .

363. Hz amanmza :ypHATA MOCEIIAEMOCTH OacceliHA B VTPeHHEE BpeMs
c 8 g0 12 uyacor B TeueHHe HelelH ObIIA TOAVUEHA CIeIVIOIIAA
nHpopMania. b noHenensHHE ObLI0 1Y moceTHTeneil, a BO BTOD-
HAK Ha 11 uenoeer Goneme. B cpeay Owino Ha 10% Ooneme, uyem
B0 BTOpHHK. B ueTeepr Owl1o 25 moceTHTeneli, A B OATHUIY HA
20% ODoasimme, ueMm B ueTBepr. B BoCcKpeceHbe UHCI0 IOCETHTEISH
Oel10 HAa 6 uvenoBer OoJbIIe, ueM B cy00OTY, B paBHAAOCE 4.
Ilo maHHOMY ONDHCAHHK NOCTPOHTEe rpadui 3aBHCHMOCTH YHCIA
noceTuTeneil dacceilHa Mo JTHAM HeJenlH, COBIHHHE COCETHME To-
HH OTPe3HKaAMH.

364. Torkaps B TeueHHe ceMH JHell BHRITIOJHAT 2AKA3 00 H3roTOBJISHHID
meTased B COOTEETCTEHH C 3aJaHHEM, BRIIAHHEIM €My DpHraiupoM

90 POyHELIMK



E Hauale HOepeoro pabovero gEA. B noHegelbHHEK OH OOTPaATHI
TACTE padOtuero BpeMeHH Ha H3VUeHHe UepTe:ell I HaroTOBHI
Bcero 47 geraneil, uTo ObLI0 HANMEHBIOIHM NOKA3IATEIEM 34 BCe
ocTaEllIHecda padoune fHHM. Bo BTOPHEHEK OH H3roToena Ha 13 ge-
Taneii foaeme, a B cpeay Ha 15'% Ooabsmme, UeM BO BTOPHHE.
B seTeepr uacTk padouero BpeMeHH OBLIA NOTpAYeHAa HM HA 3a-
TOUKY Pe3noe, NO3TOMY AeTasleH DBIIO H3TOTOBIEHO HA & MeHBIIe,
YeM B cpenv. B mATHAOY OB cOKpAIIEHHEIN padounii AeHL, H
TOKAPE H3MOTOBHI Ha 4 JeTand MeHbIIe, TeM B 4eTBepr. B cie-
OIVIOIIHH NOoHeIedBHHE ORLIO cAeflaHO Ha 8 geTaneil DodwbIne, TeM
B NATHHUILY, 4 BO BTOPHHEK OH BBIMNOJHII 38KA3 MNOJHOCTHRH), Haro-
TOBHE MAHKCHMAIBRHOE HOIHYECTBO JeTAlell 3a Bce ceMb padoumx
nHeil, — HAa 15 geraneil Doaslle, YeM B IIATHHILY.

Ilo ommcaHH ODoCTpoiTe rpadHK 3ABHCHMOCTH HCAA HarOTOB-
JeHHEIX JeTaleldl oT HoMmepa padbodero gHA. CocegHHe TOUHH CO-
eIHHHTE OTPe3KaMIH.

K naparpady 5

3635. IlocTtpoiiTe rpadme (pWHKIOHHA, BEIGPAB COOTEETCTEYVIOMIHIT MaciTad:
a) y = 100x; o) y=0,02x.

366. Karkoe paccrodgsme y (B KHJIOMeTpax) npoeleT BeIOCHIIETHCT 34
X', ecad OVAET ABHTAThCA PABHOMEPHO €O CKOPOCTRHY 15 wm/wu?
IlocTpoiiTe rpagMk 3aBHCHMOCTH K OT X (MacmTad mo ocH X:
Blewm — 15kM; moocn y: B 1lem — 1 4). € momombe rpadmka
OTBETETE HA BOMNPOCHL:

A) KAKOH OyTE NpoedeT BeJoCHOegueT 3a 3 1; 3a 4 1 40 mun;
0) CROABKO BPEMEHH 3ATPATHT BeAOCHOeIHCT Ha nvre B 50 rm?

S07. Hengerca nmu aMHeillHOH WHEONA, 3aJaHHAA (POpPMYIOH:
) 4x - 7
ayy= ———;
y 2
0) y = 3(x + 8);

B) iy = x(6 — x);
r)y=x(9—x)+ e,

368. Oyarnoua aagasa gopmyaoii y=0.2x - 4. Hajigute 3HATEHHE
(PVHEIIHH, COOTEETCTEVIOIIES SHATEHHK APTVMeHTa, pasHOMY —23;
—12; 45; 60, IIpn KarkoM 3HAUEHHH APTVMEeHTA IHAUeHHEe (PYVHHEIIAH
pagao (; 17 CvmecTeveT JH TaKoe 3HAYEHHE X, IPH KOTOROM:

A) 3HAYEHHE (PYHEIOIHH PABHO 3HATEHHHK APTYMeHTA;
0) 3aEaTeHHe (PVHEIHH OTPOTHBONOAOMKHO 3HATEHHK apryMeHTa?

DononHuTeneHslie ynpaxHedns K rnaee || 91



[HHH.—| SHadA, TO 3ABHCHMOCTE i OT X ABIAeTCHA JHHeHHOH (QVHRIOHeH,
FAMOJHNUTEe TADIHIY, NepeluepTHE €€ B TeTpalkb.

a)

X

—2

0

2

4

B

@)

12

=

—10

10

30

Y

—15h

i

B

Y —8

|37l‘.}.| B Tabnuie yKA3aHBI HEKOTODBIE 3HAYWEHHA ApPryMeHTA H COOTBET-

S71.

373.

374.

ST,

376.

CTEVIOIINE UM 3HAYTeHHA AHHelHoH QvHEOHH. [logbepuTte thopmy-
IV, KOTOpOil MOMHO 3aJaTE 3TV (PVHKIIHIO.

4 3 6 7

x 1 2 3

21 41 41 al 61 71

u 11

Macca ogHOrO reo3idA pPaEHA o T, 4 MAacca NOVCTOTO AIMHKA PABHA
400 r. Kaxoea Macca m (B rpaMmMmax) AMIHKA, B HOTOPOM JeXHHT
x reoaaeii? CocTaEsTe (hOopMYIY, BEIPAMKAKIIVIO 38BHCHMOCTE 711 OT
x. Asngerca mn pVHKIHA, 3aJaHHEAA 3T0H (opMyaoil, JTHnHeHHOI?

NpAMOH OPOIOPOHOHAIBHOCTH I = 8,0X7

. 1 s i
DOyHKIINA 3agaHa (POpMVIIoH Y = I.r + 3, rae —4 = x = 8. IlocTpoii-

Te rpaduk sToll dyvHEOHH. Kaxkne nenkle 3HAYEHHMA MOMHET OpPH-
HUMATE 3T (PVHKIHA?

CropocTes pacnpocTpaHeHHS 3BEVHA B BO3AVXE B 3ABHCHMOCTH OT
TEMIERATYPEl BO3IVA MOMEeT OBITE HANIeHA OpHOIHMEHHO II0
thopuyae v =331 + 0,6, rae v — CcHOpOCTE (B MeTpax B CEKVHIV),
I — temuepatrypa (B rpagyvcax Ileascua). Haiigure, ¢ Karkol cHO-
POCTRE) PACOPOCTPAHASTCH ZBVH B 3HMHHH IeHb ¢ TEMOepaTVpOoil
-35°C u B meTHHHE AeHL ¢ Temmepatvpoi +30°C.

Ilepeceraer H ock X rpaHE IHHeHHOH (PVHKIOIHH H ecIH Oepe-
CeKaeT, TO B KAKOI TouKe:
a) y = 100 - 25x; B) y=
8)y=Tx+ 49; r)y=

200x;
—-Tax;

n) y=—13;
e)y =157

HocTpoiiTe cxeMaTHueckd rpaduk (pvHEONH = kx + b, ecan:
ayk=0; b>0 B) R<(; b>0;
0)k>0; b<0; ry E<0; <.

IloramnuTe cxeMaTHIeCKH B 0JHOI KOOPANHATHOH MIOCKOCTH, Hak
pacnojgo:deHs] rpaiEH (PYEROHE y=dx #H y=bx, ecan:
a)a>0, b>0 u a>b;

8)a<, b<0 m [jai<|H.

op [EEEH Sy



378.

379.

S81.

382.

383.

S84,

I'padar murelirOl (pYHEOAN, 3agaHHOH (hopMynol eaga y = kx + 1,
napannened rpapury dveroun y=-—-0,4x. Hafinute 3HaueHHe
rkoathpuouerTa £ H BRIACHHTE, NPHHALIEIKHT JIH 3TOMY rpadmry
Toara M(50; —19).

SagaiiTe (hopMyI0H THHEHHVID PVHKIINK, rpaIKoM KOTOPOH Cay-
FHHUT OpAMAad, Opoxogdamas depes Touky A(Z; 3) 1 napannensHas
rpagpury wHENINH = 1,5x — 3. IloctpoliTe eé rpadgdul.

I'pathur auHeHHOH (PYHEIHNH — OpAMAHA, NapaljelsHAd OCH Ad-
COHCC M NpOoXogAad depea Toury M(5; 8). Sagaitte atv (pvHE-
OHH (hOpPMYIO0I.

He BrImoaHAA OOCTPOSHHA, HAHINTE HKOOPIMHATHI TOUKHN Oepece-
eHHA papHEOBR JHHeHHBIX (PYVHKIHWIM:

ajy=4x+9 u y=6x—5;
0)y=16x—-T mn y=21x+ B;
B)y=10x—-7T u y=5;
r)y=0,1x m y=14.

I'padmen TiEeifARX yvERIHII y=3x + 2, y=-2x+3uy=0,5x -2
OTPAHMYIHEAKT TPEVIOALHHAK. JIEHHT A0 HATAIO KOOPAHHAT BHVT-
PH 3TOTO TPEeyroJIbHHUEAT

Ha pucyare 69 uzobpamens npameie AB u CD — rpadhurn aevx
JAHHEHHBIX (PVHKIIHII.

a) Ha Tpex Tmouer M(-2; 3), N(—4; Z), P(—Z2; 9) Brbepure TV,
epes KOTOPYH OpAMad AB TpoXoInTs 3ABEJOMO HE MOXKET.

0) Hasm Tourm K(—0; 5), P(—3; 1), _ R -
Q(3; 4), M(4; 0), N(O; 1), F(2; 2), EEErFSUEEREEE
L(—6: 1). BribepuTe 13 HHX Te, KOTO- B !
pPRIE JeMAT BEINIE OpAMoll AB u Huxe C 7 -
npamoit CD. I A i
E) ¥YRamUTe TPHOIHKEHHO HOOPIHHA- A A 1 ‘H_‘—_"
Thl TOUKH TepeceteHdd TpAMBIX AB # | 0] [1 | I
D,

Ha pucyare V0 H3odpameHBl OpAMEIe
AB n CD — rpahurn IBYX THHEIIHBIX

dvarmmii. Hafigure: ! RNl

) KOOpPAHHATEI TPeX TOUEK, KOTOpPEIe i
JeXAT HHMHe Opamoil AB; : '

5 | ]
0) HOOpAMHATEI TPeX TOYeK, HOTOpPEIE 1 41 T __,__-.;--—“-“"'f

=

|
JeXAT Bhillle npAMoll (L) T | 1 DTx
' |

—

B} HOOPAHHATEL TOUKH [epecelsHHA ™
npaMeEx AB »u CD. Puc. 70

JononHuTensHee ynpaxHesna k rnase ||
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it R EEE R R
a) i/ o) )
B -‘-E-“-:-‘""E-. {
. i
! jrf H"ﬂ:
.f k| Fal Jf I
T C 117
/1 lo] 11 x 0l 1 x
i /
/ )4 '
/
D D
L4 L1 st 1
Puc. 71
383. Ha pucyrre 71, a 1 6 mz3oOpaiyeHEl OpAMBle — TrpapHER IBVX
THHeHHEIX (pvHEOHI. HKakuM H3 NpHBeIEHHERIX HHIKe VDaBHeHHI
gazaeTcAa npAMaa AB, a kaknM — npamas CLDY
l.y=2,2x + 5 2.y =0,6x— 3
3.y=§x—4 doqp— 095 14
.y =2x — 7 6. y = 0,2x — S

g4 Dy H KL



NEHb C HATYPAJIbHbBIM
NMOKA3ATEJIEM

Bbl yxe 3HAKOMbI C NOHATWMEM CTENEHW © HATYPANbHLIM MNOKA3aTENEM.
Tenepe Bbl WM3Y4YWTE CBOMCTEA CTENEHER C HATYPAanbHbLIMW NOoKazaTtensmmu,
HAYYMTECE BLINONHATE YMHOXEHWE W OeneHve CTeneHel, Bo3BengHue cre-
neHn B cTeneHe. B noBCcepgHeBHOW XW3HK BAM NPUIroOWTCA YyMEeHWe BbiNon-
HATL BO3BEASHWE B CTEMNEHb C MOMOWBKD kanskynatopa. B 3710l rnaee euwi
EMEPEBLIE BCTRPETUTECE ¢ NOHATUEM O4HO4YNEHA, NPaBMNaMK YMHOXEHWA O0-
HOYMEHOB 1 BOZBEOAEHWA OOHO4YNEHA B CTenedHb. Bol npopomxuTe naydeHwue
OYHKUWA — NO3HAKOMWTECE CO CBOWMCTEaMKM KW rpadpmkamu dyHKUWMKR I = %

My =X, nony4uTe nepswie NpPeacTasneHns o rpadwdeckom cnocobe pe-
LWEHWA YDABHEHWA.

CTENEHb U EE CBOWUCTBA

18. OnpepeneHne creneHu
C HaTypanbHbIM NoKasarenem

HPDHBEEII;EHHE HECHOJIBHHX OJIHHAKOBBRIX MHOMHTEIel MOMMHO 3alH-
CaThk B BHIEe BRIDAMEHHNHA, HAIRIBAEMOT'D CTelleHbH. HEHPHMEP:

5+5:5-55-5-5=05".
HDBTmeﬂIIIHﬁﬂH MHOHEHTeI: HAGBIBAKT OCHOSAHUCH CHenerid, a THC-
JIO HDETUPEHJI.TJ,‘H‘KEH MHD}EHTE.]IEI';E — MROKIIANTEACM CMENFHIL.

Tak, B BeIpa:keHHH 5' THCIO 5 — OCHOBAHHE CTEIeHH, a4 “IHeao 7 —
MOKAZATENL CTelleHH.

Onpepenexdwne. CremneHslo MHela @ ¢ HATYPATBHBIM TOKAa-
sareqeM n, OoaepmmHM 1, HaswlBaeTcA BHIpaXkeHHe d , pPaBHOe
OPOH3BEIeHHIO 71 MHOMKHTENeH, KamILH Ha KOTOPEIX paBeH d.
CTeneHBI0 YHCIA d € NOKasaTedeM 1 HaskIBAETCA CAMO UHCIO d.

§ 6. Ctenedr W 8 cBOACTEA
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Jannce " UuMTAeTCH TAK: «d B CTENeHH Mgy, «N-H CTelleds "THCTR d%.

Ilo onopejedeHHEy CTeleHH

1 2 a 1
&€ =, a = f(d, a = I, i = (LIl

Boobme a”= aa ...

i pan
Haxo:xageHHe 3JHATTEHHA CTelleHH HA3ZBIBAIOT s038edeHueM 8 CMencHbL.
Ilpueegén mpHMepsl BOZBEIEHHH B CTEIEHB:
31-3.3-3+-8=81; 0°=0.
(—6)%=(—6)-(—B6) - (—-6)=-216; 9'=9.

HenonszoBaHHE CTENEHeH [enaeT BRIpAKeHHe Doslee KOMOAKTHBIM,
«0003pUMBIM» . HanpumMep, B COPABOMHHEAX MOMHO VBHIAETh, UTO MAac-
ca SeMIH paBHA 5,9?[1-102" Kr. Ecas Opl MBI He HCOOAL3OBATIH B 3A4-
IIHCH CTEeNeHb, TO BBIEVA/IEHEI OBLIH OBl 3ANHCATE HEODO3PHMOe THCIIO
¢ O'MeHb DOJBIOHUM HKOIHYeCTEOM mHdp:

5 976 000 000 000 000 000 000 D00 Er.

S R -\ - o C S NN SO N N NS - O =S S O A - SN, SO A S < N NSy .-y |y

' Ilpn BO3BENEHHH B CTeleHb MNOJOMHTEILHOTO YHCIa HoayiaeTcda |

, TONOMHUTEIBHOE UHCI0; NPH BOZBEJEHHH B CTENEHB HYJAA HOIy- |

; UaeTCA HYIb. 1

oo o o o - - . O . e

HPH BOIEEJeHHH B CTelleHbk OTPHIOATEJBEHOID YHCIAa MOMEeT IoaV-
THTRCA HiK ODOJOMNMHTEIBHOE WHCIIO, TAK H OTDHIOATEIhRHOE. HEHPHMEP:

(-2) =-2;
—2F=(-2)-(-2)=4;
(—2)* = (-2)* (-2) * (-2) = -8;
(—2) = (-2) - (-2) - (—2) - (-2) = 16.

PO O . I . T O N O S S . B S O B

! Creneds OTPHIATENRHOTO WUHCIA C YETHRIM NOKAZATeaeM — mo- |
| DOMHUTEIBHOE THCJIIO. i
| CreneHb OTPHIIATENILHOTO THCAA ¢ HEUETHBRIM IoKazaTedeM — oT- |
| punaTesasHOE THCIO. I

HelicTBHTEALHDO, NPOH3BEISHHE TETHOTD THCIA OTPHIATEIBHEIX MHO-
HHTEIeH NOIKHTENBHO, A [IPOH3BeJeHHEe HeUeTHOro 4YHCIA OoTpHIa-
TETLHBIX MHOMKHTEIeH OTPHIATEILHO.

| EpagpatT awd0ro 4Hciaa ecTh TOMOEHTENRHOS THCA0 HIW HYIb, |
| r.e. a’=0 opm mobom a. I

ITpu BRIMHCAEHEHE 3HATEHWI UHCIOBLIN BhRIDAMEHHI, HE cOlepnialny
CHODKH, TPHHAT CAeIVIONIHI MOpAJOK AelHCcTBHI: CHAYAIA BRIMOJIHAKT
BO3BEJEHHEe B CTeNeHb, 3aTeM YVMHOMEHHe H JelleHHe, Jajlee CJIQXKeHHe
H BEI'IHTAHHE.

96 ELERIE Creneds © HATYpPankeHBIM NOKA3aTENEM



Brrmucanm sraueHHdA BI:IpEl.'-HEHHII:I, COgeRaHInNX CTelleHH.

INNpumep 1. Halizéem zHaueHHe BhIpaXeHHs 4- 102,
p1) 10°=10-10+10=1000; 2) 41000 = 4000,
3maunr, 4-10°= 4000, <
Hpumep 2. Hailzem 3HaUeHHE BBIpAXKeHHA —254+(-3)!
p1)2°=64; 2)-2°=-64; 3)(-3)'=81; 4)-64+81=17.
Buaant, -2°+ (-3)'=17.<
PaccemoTpuM Tenepk, HAK HAXOIAT 3HATEHHE CTENeHH € HOMOIIBHD
HATBKYVIATOPDA.

IMIpumep 3. Haligem ¢ noMoIIbi0 KATBKVIATOPA 3HATEHHE CTeNeHH 2, ™

P Tar xak crenens 2,7 ecTk NPOH3BEAEHHE NATH MHOMHTEIEH, KARIEIH
13 KOTOPBIX paeeH 2,7, TO BBIUHCASHHA MOMHO OPOBECTH MO0 CXeMe

2,7 X] 2,7 [x]2,7 ] 2,7[x]12,T[E]
U,I[HHI{D EAJIBEEVIIATOD IIO3BOIAeT BEITHCIIATE dHAYeHHe CTelleHH ITDO-

e, He HEEH]‘!EH NOBTOPHO OCHOBAHHE CTeIIeHHN B 3HAK VMHOEEeHHA.
B wamewm OpHEMepe JOCTATOYHO BESCTH THCIIO E,T, HAXATE HIABH-

Iy um 4 pasa Hamare Kiasmmy |=. Iloayunm Goxee vaoSHYIO

E}IEM}' BEIYHC .-'IEHI-II'&: ) ) ) -
2, 71X EIEIEIE

B peavnbraTe BhRIMHeAeHHN Haigém, urto 2.7 = 143,48907. <

YnpaxHeHus

LS

S$86. danuniHTe DpoH3BeleHHe B BHe CTelleHH:

a) 0,9-0,9-0,9; ) _5-5-...-5; gt} (—x) « [—x) “[=x):
.'a_';':fp:::l
6) (—6)+ (—06)-{—06)-(—-06); I) cecceee; 3) (a— b)a - b);
1 SO (N |
) 55t g e) yy...y; ) (xey My )yl xy).
12 paa

o87. HazoppTe ocHOBAHHE H TMOKA3ATENL CTENeHH:

2) 8,5% 6) (-0,1)% 8) (-100); ) (-a)’s 1) | é::j

HEHDI‘[LE}FH OnmpegejleHIe CTeIlleHH, IIp2lcTAELRTe
CTeleH:E B BHIE IIPOHIBETEHIA.

CEPIrEMl ANEKCEEBWMY NEBEOEE (1902—1974) — coOBETCKWI
YHEHBIM B OBNACTI INEETDOTEXHWKI 1 BBIMWCIIMTENEHON TEXHKM-
ki, akagemine. Moo ero pyxoeo4cTeoM co3fadsl nepean 8 CCCP
SBM 1 nydwme copetckwe 3BM cepuin B3ICM.

& b, CteneHb ¥ €2 cEONCTEA g7



a8s.

il

S0,
391,

392,

o893,

ao4d.

o893,

il

a97.

Brnimoarure BOIBETEHHES B CTelIeHb:

Foax ey
e, 3. 2 E | % l {
a) 21; B) 5% 1) (7.8)% 2%¢) [””_, H]Lls),
e B il g ( 2) : 1)
0) 47 r) a7 e) (—1,3)7; 3) I K) —ﬁE .
HaiiagwTe aHaveHHEe CTENeHH:
a) 25% B TH 1) (-0,9)% }H}L-% : ) 0.9
_ ! B
658 0Tt e (24% a1 K) —2,4.

BeruncanTe ¢ DOMOINBH) KAJBEVJILATOREL

a) 4,15%;  6) (-0,98)"; ®) 1,42% 1) 2,08%1,56; ) 1,67 -8,3.
Hﬂﬁ,[[HTE C IMIOMOIMIBH KAJBHEHY/IATODA SHAYEHHEe BLIDAMHEHHHL

a) 8,49 @) (—1,062)% B) 2,735 27.4; r) (1,39 + 7,083)%,
IlepeuepruTe B TETpalb TADJIHILY W ZAI0JHHTE ee.

n 1 2 3 4 3 6 7 H 9 10

2-’[

3”
IlpegcTaBrTe: - -
a) B BHAe KBagparta umcao: 0,81; 0,16; 144; — 1—=; 0,0004;

169 25
1 17
6) B BUAe wybda umcao: 64; —216; 0.008; —a; 12—:_;
i

B) B BHJAe cTeneHH gecATH udncao: 10; 100; 1000; 1000 000;
r) B BHAe cTeneHH OATH uHcao: 125; 625; 15625.
IIpeacTaBkTe B EHJE KEAAPATA HIH KyDa THCIO:

a) &; o) sl; ) 125; r) 64; x) 0,001; e) d g, #x) 1—.

25
CpasrHuTE:

a) 712 u 0O ) (5,9 u (=5,9)%

6) (—25)° n 0; r) (-2,3)!% u (-8,6) "

BrimonHEHTE IeHCTEHA:

a).7« 5% B) (—0,4)%; x) —3 - 29;

6)(7-5)% r) —0,4%; e) —62-(—12).

HEﬁ,EI.’HTE SHaAYeHHe BbIpAMEeHHHA, HCIIOIbBIVH TH'E.]'II-[IJ,},.-' EBEAIDATORI
a) 34% - 175; B) 422 9: n) 75%+ 25%
6) 605 + T8%; r) 182 :27: e) 592- 362

g8 GELERIIE Ctenede © HaTYpRanbHeIM NOKa3arenem




J98.

399,

400.

Briuncaure:
L
=
a) O - L% i B (-10)% m) 4+ 5% ) —2+ 15;
s 5 i )
6) |95 1) —~10% e) —5-2% 3) 2700 - (0,17,
BrmmonsnTe gelcTBHA:
a) 7+ 3% B) (6 + B)F; m) (10 — 3F; x) 11 — 3;
6) 6 + 8% r) 10%-3%; e) 21— 3% ) (6 —8)".
BrrmaucanTe: rant
a) 1%+ (-2f:  1)10-5-2% x) 3| 2] -6
.2 4
6) —6° — (-1)% m)2-3'-3.2!. a) 0,2-3%-0,4- 2%
B) —8%+ (—3)%; e) 2-5%+ 5-2%; m) 80,58+ 25- 0,25,

401. Haiinure aHaveHHe BhIPAMEHHA:
a)3-10'; &6)5-10°% =) 1,345-10'% 1) 28,49- 10°.
402, IlpegcTaBbTe THCIO B BHAS NPOH3BEIeHHS YHcaa, Domemero 1, HO
MeHbIneTo 10, 1 crenenn ¢ ocHoBarEmem 10:
a) 200000 000000, ) 650000000 000000 000000 000;
o) 23 000000 000000 000000; ) 234 5370000 000000 000000 000,
403. 3anoJHUTe IPOOYVCHH B TADIHIE.
Inowans Gacceitna 1 856 000 kM 1,856 10% xn
peru Amyp
IaouEas noBepxHO- 5,101 < 10°F xn
CTH Seaiin
Paceroaaue or Semm | 384 400 kM
a0 Jlyusl
Ofrsém soasl 8 Yép- 5,55 10° xm?
HOM MOpe
Maecca Mapea 618 000000000 000 000 000 000 ki

404. HEH,II;HTF' IHAYEHHE BRIPAEHNA:

B}D{le npe Yy =—2; 2;

—a; 4; —10; 10;

6) 2¢°+ 3 mpu e=-11; 11; 0; —15; 15.

4035.

5}13 e i

406.
0; 10.

T-IFIurj,f ‘pEBHbI EHEI[EHHE BRIpaXKeHHI:
a) x; —.ra,(x] opua x=-9; 9; —b; 6;
.r]E npr x=—4; 4;

—a; 23

—a; a; —1; 1‘3I

& 6. CteneHe » eé ceBoWCTEA

BriunnciauTe 3HEavUeHHe BEIpaAHEHHA .f +X + .I' + _'I'L'2+ X IOIpH X = =13

7
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Puc. 72 Puc. 73

407. OxHo B CTAPHHHOM OCOOHAKEe HUMeeT (OpPMY NPAMOYVTIOJALHHMEA, 38-
BepHIaMerocd NDoavEpyvroMm (puc. 72). CoctaesTe (opMyayv Iad
BEITHCIEHHA ero OIomANH S (B KBAJIPATHEIX CAHTHMeTpPAX), eciaH
H3BECTHO, "TO OCHOBaHHe NPAMOVTOJIBHHKA pPaBHCO 4 ¢M, BRICOTA
OpPAMOYTOJABHHEA B NOATOpa paza 0oabme ocHoBaHHA. Haligure
nIomags okea, ecan a=80. (Vrazarsne. Ilnomanes kpyra pae-
Ha JU"E, rae r — pagHuyc Kpyra, n=d,14.)

408. CocrappTe hopMyIy I8 BEMHCIEHHA MIONIATH KOJABOA, H300PAHEH-
HOTO Ha pucyHKe 73. HaliguTe mnomanges Komema, ecnanm R = 0.4 o,
r=3,0 cM.

409. ( Badana-uccaedosanue. ) HaliauTe BCeBOIMOXMXKHEIE 3HAYEHHA d, TIOe
{1 — HATVPAIBHOE YMHCI0, IPH HKOTOPRIX uHceiao Y0 ApnsercAa HaH-
MEHBINNM ODIIHM KPaTHRIM 4YHcena 10 #m a.

1) Pazao:xnTe HA OpoCcThEle MHOMEHTEIH Kazgoe Ha Tucena 90 m 15,
2) OBecyanTe, KakHe MHOMKHTEIH IOIMKHEI BXOAHTH B pPasiioEeHHe
THCTIA d.

3) CoenaiiTe BRIBOS 0 IHAYEHHAX THCIA 4.

410. H[‘.IE,EI,[!THBLTE OpoH3eeJeHIIe B BEHOe CTelleHH C OCHOBaAHMeM 4.

a) a‘a; 6) a‘a®: B) a’a"; r) a“q's.

411. ObpaAcEATE, noUeMy IpH .]H-DEIE:II{ ZHAYMEHHUAX [NepeMeHHOH X 3HATe-
HHA BeIpa:eHEH 4dx ™ 1 (x — 8)° ABAAKTCA HEOTPHIIATEIbLHEIMH THC-
JIAMH.

412, (daa padbomu ¢ napax.) HaHE BEIpAXKeHHA:
a+1, —-a', 83+(5-a)’, -a-d®, —-a*+8,
8a+d4, a'+a®+8, -a-4a-1, -Ta-4, -a®-9.
Kakne mza aTHX BEIpAMKEeHHH OPpHHHEMAOT!

A) TOABKO OOJOMHHTENLHEIE FHATEHHA:
6) TOABEKO OTPHOATENLHEIE 3HAMEHWA?

100 ILELERIE Ctencde © HATYRANbLHEIM NOEa3aTenem



1) PacopegennTe, KTO BEINOAHAST 3ajJaHHe a), 4 KTO — 3ajgaHue 0),
H BEINOJHHTE HX.

Z) IlpoeepsTe ZpyT ¥V Apyra, BEpPHO JH BEIIOJHEHO 3aJaHHE.

3) HeopaseTe OoMOKH, eciad OHH JOOVIIEHE.

413. 3anMHITATE B BHIE BRIDAMXKEHHHA:
A) KBAJPAT CYMMEI THced x U 1;
0) cyMMY KBAAPATOB YHCET d W b;
BE) PASHOCTE KBAJPATOB THCEI M1 H 713
r') KBRIPAT PAZHOCTH YHCeT m H 1;
I) VIBORHHOE NPON3BEeIeHHe HEBAAPATOE THCET X W U3
e) yIBOeHHOEe NpoH3BeJeHHe KyvDa a u keajgparta b.

414. IIpounTaiiTe BRIpaAXHEeHHE:

a) (x+yrs B (x-y)i  mx-p)h x) 2Aa- b)Y
6) x~+ y; r} -y e) x?+ y¥; a) 3(a®+ b2

415. He BrimoaHAA DocTpoeHHA, HANIHTE KOOPAHHATEI TOUEK Oepecetde-
HuA rpathura ¢pyveEropr y=1,2x — 30 ¢ ockld ¥ H OCRH U.

416. HaiigTe HOOpPIMHATE! TOUKH OepecedeHHA rpapuroB (hyHKIIAIN:
Ay=—4d4x+1,3d 5 y=a—-2,7;
Bly=—x+8,1 m y=—-38x+17,9.

417. KaxkoBo BaauMHOE pacHoJo:EeHne rpafUKos (hVHKITHIL

1 1 2 2
—_— ey B —_— e — — . —_— T —— -|— 1.|:I
a) y P 3 H Yy 5% 3; o)y 3x+iny 31 4

I[locTpoliTe cXxeMATHYECKH TpAahHEH JTaHHBIX (QDVHKIIHHE.

19. YMHOXeHne n peneHve creneHen

BripamxeHnne a¢-a’ NpeAcTaBIAeT cofoil NpoM3BeNeHHEe ABVX CTemeHeil
¢ OAMHAKOBRIMH OCHOBAHHAMHN. JTO NOPOH3BEeIeHHe MOMHO 3A0HCATE B
BHIe cTeleHH ¢ TeM e OCHOBaHHeM:
[
a“a’ = (aa)* (aaa) = aaaaa = a”.
SHAYTHT,

a2gB e g2 ts.

Mp1 BMAMM, UTO TPOM3BEIeHHE aa PaABHO CTENEeHH C TEM e OCHO-
BEAHHEM H IIOKAZATEIEM, PABHBEIM CVMMe NOKA3ATe el NepeMHOMEAEMBIX
cTeneHeld. AHATOIMYHBIM CBOHCTBOM o001aJ1aeT UPOHIEEIeHHe THOBIX
cTeneHell ¢ OOMHAKOBBIMHE OCHOBAHHAMH.

O O N R W N WS SN N WS S S O W OGN W O W SN N W W OW W W NN e

! Iaa awdoro YHCIa @ H TPOASBOILHEIY HATYVPAIRHEIX YHCET m u n '
I g 1
! ﬂ”tﬂ" — ﬂ'ﬂ J'il- "

£ 6. Ctenerb ¥ B8 CBOMCTEA
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® 18 gorazaTenbCTBA HCTOAB3VEM ONpeIeleHHe CTeNeHH M CBOHCTEA
yvMHEOEeHENA. [lpegcTaenM Bmipas:kerdne a' d CHAYAMA B BHAE TPOHABE-
IeHWA MHOMHTeNell, Kam/JIelll U3 KOTOphIX paBeH d, a4 3aTeM B BHJE

CTEIeHH
aa"=(aa...a) (aa...a)= aa...a =a™ .
i ngrkdia Sl g e
M paa 1 pat m+ 1 pan
Tarkum obdpazoM, o .
aa=ag .U

HoKAZAHHOE PABEHCTBO BHIPAMKAET OCHOSHOE C80LCME0 CMENneHLL.
OHo pacnpocTpaHAeTcA HA OpoH3BeleHHe Tpex B Dojsee creneHeil. Ha-

opHEMe: )
gm{;"'ﬂ;‘r‘ — g T RgR = gim Tl [ g™ i._
M3z ocHOBHOrO CBONCTEBA CTENeHH CIeIVeT OPABNIC YMHOMEHHA CTe-
neHel:
g S S S S S ————— -

X OpH VMHOEEHHH CTENeHeH ¢ OIHMHAKOBREIME OGCHOBAHITAMI OCHOBA-

i HHE OCTABJIARNT IIPEXHHM, A IIORAIATEIH CTENeHel CEHIAITEIBARIT.

Ilpueenem npuMephl:

IHI‘=IBI‘=J:J'5. yy5=yly:l=yl-d=yﬂu b2b1b3=b2'llﬂ=b9.

Bripaxenue a’ :a® ABIAASTCH YACTHEIM OBYVX CTeleHell ¢ OIHHAHKO-
ERIMH OCHOBAHHAMH. OHO HMeeT cMbIlca Oopi a = 0. Ecam a =0, To ato
TACTHOE MOMHO NPeicTABHTE B BHAEe CTEIeHH ¢ TeM e OCHOBAHHEeM.

HeflcTBHTEARHO, TAK KaK ﬂ'a'-ﬂ1=ﬂ", TO [0 ONpefeleHHE} TACTHOTO

I e i T..3 T8
a'-a’=a, T.8. a4 a =4a :

Mgrl BHIUM, UTO YACTHOE ' i op ¢ = () paBHO CTENeHH © TeM e
OCHOBAHHEM H MNOHAZATEIEM, PABHBIM pPasHOCTH NOKAZATENeH A eTHMOro
H IeJHTeIH.

AHATOrMYHEIM cBollcTEOM o0nagaeT Jmdoe YACTHOE CTeNeHell ¢ oIi-
HAKOBBEIMH OCHOBAHHAMH, OTAHYHBIMHN OT HYJH, B HOTOPOM [IOKAaZaTelb
CTEeNeHH JelHMOoro GoNbINe MOKA3ATeNd CTeNneHH JelTHTeld.

EI:rnl'-_:FII--*I:'---Iln.---Hnﬂﬂqﬂm--nﬂ‘---’lﬂﬂnb-ﬂlﬁ

' Ona mwboro uucaa o = (0 H OpOM3BOIBHBIX HATYPAILHBIX THCE
m H n TAKHX, YTO M >,

ﬂ.m:ﬂ'" =ﬂ:|'.|!' .I'E-.

B RN B I I O S G DD S S ) D S I G I D I S D S S ) D S I S N T R

o .
e e

® Pagerncreo a™:a"=a”™ " 6yaer HokazaHo, eCcaH MBI VCTAHOBHM, TTO

npoHaBegeHEne a’ " w a” pasHo a”.
IIpuMeHNE K OponaeeleHEni a” 'a’ OCHOBHOE CROMCTBO CTENeHH, MOo-
JIYIHM

E.I.'l .'!a.lz= H“" np+n s a”! —nTn e {f”.

| =Ry

SHAUNT, 00 ONpPEeIeTeHH:d YacTHOro a - da =a™ ".C
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Hz AJOREAZAHHOTD CBOICTEA ClenveT TTPABHIIC JeJIeHITHA cTeneHe:
O R R R O W NN WS W W WO ONN NN W W e w ay
: OpH IedeHHH cTeneHei c OIHHAKEOBRIMHE OCHOEBAHIIAMHA OCHOBAHHE '
OCTABTANT OTPeHHHM, A HI TTOKAIATENHd CTEIeHH JNEJHMO'D BbI-

f
THTAKT IOEKA3ATEeJdbs CTENeHH OJeJIMTeaH. i

IlpueegéM NpPHMepHI:

el 2o o0 28 T T iplopT Lo g,

Mu! BRIBETH NPABHIO MeleHHd a Ha 4 [JA8 cavias, Koria m > 1.
Ecanm 270 OpaBHIo NPHMEHHTE K UacTHOMY a4 @, TO NOJVIHTCS

arat=qg" "= HD.
CTrenerss ¢ HYJIEBEIM NOOHKA3ATEIeM He DmLIA onpegeneHa. Tak Kak
npi BeArkoMm a# U m gmwbdomM HATVpambBHOM 1
a®za"=1,
TO CUHTAKT, ITOo npH a =0

Onpenenedue. CTeneds uHCAa d, HE PABHOTD HYIK, C HY-
JEBRIM MOKAZATETEM PABHA eIHHHIIE.

Hanpumep, 2 1, {—3,5}D= 1. Buipasxerue 0" e umeer cmBIcTA.

Teneps mocie BEeIeHHHA HYJIEBOH CTEIEHHM MBI MOMKEeM OPHMEHATH
dopmvay aa"=a™ """ (opm a=0) 1 B Tom cayuae, gorga m =0 nan
n=0. ®opmyny a™: a'=a™ " npr a = (0 MOMHEOC TPHMeHATE TIPH THOBIX
[MENLIX HEeOTPHIATETRHBIX THCIAX M W 71, VIOBISTBOPAKINHY VCIOBHH
m = .

YnpamHeHuns

418. IlpegcTaebTe NPOHMBBEJEHHWE B BHAE CTENEHH:
a) x°x%; B) y'Y; a) e ) 29 2%,
6) a'a®; r) B, e) yy's a) 7>+ 7.

419, 3anUInHTe B BHAE CTENeHH NPOH3BEIeHHE:
a) mm E; E) crclg; I) aa™ ) 57. 53;
6) xlxt: r) pap“; a) bob: 3) 3989

15 ..
420, IlpencTaBeTe BRIpAXseHHe g = B BHAe TPOM3BeJeHHA JBVX CTeNeHel
¢ OQHHAKOBEIMH OCHOBAHHAMH, OJHA M3 KOTOPHIX pPABHA:

a) a® a) a”; B) a’ r) a't.

421. llpeacTaBkTe CTeleHL B BHJIe NMPOH3BEIeHHUA IBYVX CTeNeHeH ¢ TeMm
e OCHOBAHHEM HKAKHM-HHOYVIb criocobomM:

E.} xlD; ﬁ] ylﬂ; B] 212; ].,] 517.
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422, llpencTaBeTe BRIpAXKEHHE Pl - BEHIEe OPOH3BEJeHHA JIEVX CTeNeHeH
¢ OCHOBAHHEM X BCEMH BOSMOMEHBIMH CIOCODAMH.

423, IlpeagcTaEeTe B BHIE CTENEHH NPOHZBEIEHHE!:

a) :::' .lrr'.:i:1 EB) mmﬂmzmﬁ; I) 10%-10% 107

6) ¥y ys r) p'p'pp; e) 8'-3%-37-3.
424, 3anUIIHTE B BHIAE CTeNeHH BhRIpAMeHHe:

a) m*m®m®; B) xxlx'x; m) 77T

&) a'‘d®a®: r)n nngrrﬁ e) 5-5%-5%-5°,

425. IIpeacTaELTE B BHIE CTENEHH:
a) 55 25; B) 6'°- 36; 1) 0,4% 0,16;
6) 3'%-27; r) 2% 32; e) 0,001 - 0,1,

426. IlpencTaBue B EHIE CTENeHH BhIPAMKEHHe, HAHIWTE ero 3HATeHHE
no TabJaHnoe crTeneHeil uHcaa 2:

a) 21 2; 6) 20 4; B) 8-27; r) 16-32.
427. Ilo Tabnaume creneHeil wncna 3 HalgHUTe 3HAYSHHE BREIPAMREHIA,
NpeJIcTABME €70 B BHAE CTENEHH ¢ OCHOBAHHeM 3:

a) 3%-8% 6) 81 - 3% B) 9-2187; r) 27 - 243.
423. H]‘!E,E[ETB.BLTE BRIpAdeHHe B BHIOe CTelleHH C OCHOBAHIIEM CI
a) (') 6) (c%)".

429 IlpencraeeTe B BHIAE CTENEHH TACTHOE:

a) :r‘";x' B) a*': a; m) c'®: o ) 3% :3%
o) y r) b7 : B e) pm‘ m, a) 0,7 :0,7.
430, BLITID.]IHHTE IeIeHHe:
a) p'° 2) x5 ¥4 100 107
o) a®: ﬂ" r) yg‘- s e) 2, " e 2. d
431. Halinure 3Ha'UeHHe BLIpAMKEeHHA:
a) 6% B B) 0.5'°:0.5% n) 2, 3”-3 73'%;
f B Ei . i
- A b B 1] ( a 2
15. 112, Tl P -
&) 105 10'2; r) Llaj..hlg : e}t-; I"EJ'
432. Haligure aHaueHHe ITpo0OH: (1Y N
8 0,8 (0,3 1z ) \ %3]
E] F; E} ':LE“ E] W; I".} ﬁf; I{}. A=
2 | o |
433. Buuncianre: \
1= - "'r 1% =16 . =i 14
af Pofa gy oty gy 2 a9
T]E 3“‘ Eb 5]1" u‘ﬁi ‘n,ﬁu
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434. VOopocTHTe BRIpaMKeHHEe:

a) ¥ x* B) x*x"; x)e?:
6)a*-a™ r) y": y'; e) k" : k.
435. HaiignTe agavTeHHe BLIPAMHEHNA:
a) 31" opa x=2,6; BE) 10a°6" opn a=-3, b=-8;
6) —2.54" opu y= —lg—:; r) 27a%* mpu a —g c= —%.

436. BeimonHuTe DelicTBHA:

a) b'B7 6) e’ 8) a'a”; r) £ : af

437. IlpencTaBbTe B BHIe KBAJApATA HIH Ky0a THCIO:
3 4
a) 9; 6) —27; B) 6,25 r) 0,064; o) —35—; e) 55 2
438. IToctpoiiTe rpathur yvEROAH, dagasHol QopMynoil ¥y = x — 3. Haii-
AuTe N0 TpapHKY 3HAUEeHHA (ZWHHOHH Opr x=4 u x=0.

439, [Ieurasace co ckopocTeio 70 KM/, aBTOMODHIL 3a § 9 OpPOMIET pac-
CTOAHHE § KM. 3ajaaiiTe dpopMyiaoli zaBucHMocTs § oT {. llonesayack
aToil (popMyI0H, HAHIWTE OVThE, HOTOPLIH ABTOMOOHIIE IPOIIENT 3a
epeMA oT 3 1 30 MuE o 5 .

440. IIyers a — nponaeoiasHOoe THeI0. CpABHATE © HVIIEM 3HAYEHHE BhI-
pameHnA:
a) 6a’; 6) —a’: B) a’+ 4; r) (a + 4)°: x) —a°— 5.

441. HPHHE,EI;.HE}I{HT A TrpapHEY (VHEIOINH, 3aJaHHOH (QOpMyJIoH
= x*— 8x%, Toura A(7: 196): touxa B(-5:-200)?

442. Kycor rpasnTta odsémom 40 cm® umeer Macey 1085 r. Kakoea macca
KYCKA TPaHWTa, 00BEM KoToporo Ha 35 eM® Goapme?

20. BozgepgeHne B cTeneHb NpPpoM3BepeHus
M CTeneHu

Bripamenue {ab}” ABMTAETCHA CTENeHBK OPOM3BeJeHMA MHOMMHTeIeil a
H b. 9To BREIpAMKEHHE MOKHO NPEICTABHTh B BHIE NPOHABEISHHSA CTEIe-
Hell a i b:

(ab)' = ab-ab-ab+ ab = (aaaa) : (bbbb) = a'h’,
SHAYTHT,
(ab)' = a'b’.

AHATOTHUIHRIM CBOHCTBOM ob0najgaer Jgm0ad HATYVPAITBHAA CTENeHb

NPOMIBEIeHAA JAEVX MHOHHTEIeH.

JUOEER S N BN RN R B S NN B B R BN BEE S S BRI S N N NN PR BN SN B R S S BN BN ey

: g mwodeiXx @ 1 & 1 OpoH3BOIABHOTO HATYPAJIBHOIO THCIA N :

i {ﬂaﬁ'}"= ﬂrlbu. '

§ 6. CreneHb » eé& cBOWCTEa
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@ 1lo onpeneneHHK) CTENeHH
(ab)' = (ab): (ab)- ...~ (ab).
' ' paa

UI‘F}FHHHPDBEIB OTIelbEHO MHOFEHTEIH 4 H MHOGHEHTEIH b., MOJIVITHM

(ab)* (ab)* ..." (ab) = (aa...a) " ( bb...b).
. 7;-553 . n paa iopas
Bocoonb3oBaBUIMCE ONPeIeeHHeM CTeleHH, HAaXOIHM
(aa...a)-( bb...b)=a"b".
- — o m— —— —
R paa fi paa

CaemoBaTeaIrHO,
(abY'=a™ .0
HokazaHHOE CEOUCME0 CMENEHU NPoUisedeHUA pacnpocmMpaHAcmes
Ha CMEeNneHb NPoUIsetdeHus MpEx u 0odee MHOMNUMeRel.
Hanpumep:
{Hbf]" = E”Hifﬂ; fﬂbfd]n o {,[”b”fﬂd”.

Orcoaa nmoayuaeTcd MPABHIIO:

yTOOBI BOZBECTH B CTENEHB OpoH3EeIEHRE, JOCTATOYHO EBOIBECTH .

ar |
1 B 3aTY CTENEHL KAMIBIN MHOMMHATEILL H PE3VILETATHI NePEMHONTD. 1

IMpumep 1. Bozeegém NMpoH3BeIeHde 212 B ONATVH CTEIEHE.
[ E K r :' -
P Hnmeen (2y2)" = 2% %" = 32y72"% <
BrrpaxeHne [ES]E ECTE CTelleHb, OCHOBAHHE HOTOPOH caM0O ABIAETCH
CTEOeHBH). JTO BRIpaXeHHe MOMHO OpPeACTABHTE B BHAE CTEIEeHH ¢ Oc-
HOBAHMEM a:

5_ G+5+5_ . 5-3

(a®P=a’a’a’=a =

R R N R R S N N R N N G N R R R —— g

! Haa modoro dHena @ U NTPOHIBOVIBHBIX HATVPAIBHBIX THCeN m un |

" {Em]ﬂ _— :

@ 1lo onpeneneHHK) CTENEHH
[H’?i] = gn a™ g™,

| —— e —

il pax

CoraacHo OCHOBHOMY EBDﬁETB'j.F CTelleHH
n paa

m_ m iy | F Bl | i PR ol |
i A JEREE J 2
- - — et E - m—

1t paa

=
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SAMEHHM CYMMY m +m + ...+ m NpoH3BeIeHHeM mil.

n paa

Torga moayunm i

T T M KTl
a =™,

U..' [ E.-I[.DBE T'F. o i LHD -
F '

Hz moras3aHHOID CBOHCTEA CTEOEeHH CledyveT TTPpaBHIIO.

OpH BOSBCIEeHHHW CTelleHH B CTeleHbE OCHOBAHHNEe OCTABIAANT TeM
e, A MOHA3ATENH OeReMHOMEAHDT. [

Hpumep 2. IpengerasuM erpazxerne (a')’ 8 suge crenesn ¢ ocuosa-
HHEM d.

P Mimeenm: .

1.3 : g
(a'Y=a'3=ag*.q
CeolicTBa C©TeneHeil, BeIpa:meHHBe (opuayaanmn (abf'=a'd" n
(a™"=a™, AMewT MecToO W AJMA CTEeNeHeH ¢ HYJIEBRIM NOHKAIATEIeM
(ecH OCHOBAHHA OTINYHBLI OT HYIA).

YnpaxHeHuns
4453, BrnooaHERTE BO3ZBEISHHWE B CTElNeHEb:
a) (xy)'; B) (2x)%; 1) (—5x)%; #x) (—0,2xy)";
6) (abe)’; r) (3a)®: e) (—10ab)*: 2) {—D.Ebff]ﬂ.
444. BozeeanTe B CTENeHE!
a) (mn)’; B) (-3 % 1) (10xy)% ) (—am);
6) (xyzF ; r) (—2ax)*; e) (—2abx)™; a) (—xn)™,

445. HafiinTe sHa'eHHe BRIpPAMKEHHA:
a) (2+10)% 6) (2+5)"; e) (8- 100); r) (5- 7+ 20).

446. HoxaxmxpTe, TITO:
A) KBAAPATEl OPOTHBOIIOAOMHBIX THCET PABHEL;
0) KyOBl NPOTHBONOJOMHHEBIX UHCEN OPOTHEOIMWIOMHEL

447. hax mameHNTCH II0LIANL KBAJPATA, CAH ero CTOPOHY VEBEJIHYHTL
B £ paza; B 4 paza; B 10 paa; B n paa?

448. Karx namesnTcAa obbeéM Kyda, ecan ero pedpo VEEAHYHTE B 2 paaa;
B 3 pasza; B 10 paa; B n paa?

[
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449. (daa padbomm 8 napax.) Ha nmorpacky kvoa sarpatuad 40 r kpa-
CHKH. XBATHT JH | Kr KpackH, UYTOoDB ODOKPacHTE KVD, pedpo KOTO-
poro B 34 pasza Goabime?

1) BrickamuTe apyr ApyIry Opeilodo:HeHHe 00 OEMHIAEMOM OTBETe.
2) BEIDOIHHTE CAaMOCTOATEALHO BRIMHCISHHA.
3) ObcyauTe, NOATBEPAHANCE JIH BAINH OpPelloJodeHHdA.

430. (daa padomm 6 napax.) bacceiln, IMeIHl hopMy KyDa, HAIOI-
HAeTCA BOAOH udeped Tpyvov 3a 40 muH. ¥YenewTt JH 3a 3 1 HAOOI-
HHTE BOJOIH "epes TY e Tpyoy DacceliH, HMewIIHH (opMy EvDa,
pedpo KOTOpOrD BABOE Doabmre?

1) BrickamxuTe apyr Zpyry Opeilodo:eHHe 00 OEHIAeMOM OTBeTe.
2) BeimoaHEATE cAMOCTOATEIRHO BBEIMHCJIEHHA.
3) O6cyanTe, MOATEERIHINCE JTH BAIIH MPEANOI0MKEHNA.

451. [IpegcTaBbTe B BHAE CTENEHH NPOHIBEIeHIE:
a) bﬁ_x:f; B) x 125 m) 32a’;
6)a'y'; r) (—a)b?¥ e) 0,027m®.

452. HaiiguTe 3HaTeHHe BLIpAKeHHA:
10

a) 2% 5% B) 0,259 415 1) ['rEJ - 1,4%;
e, T 2 :
6) 4%25% 1) gé . 1,57 e) 0,25 507,
453. BEImoTHATE BOZBeIeHHE B CTEleHb:
a) (x%)3 B) (a”)} 1) (19 &) (bH%
6) (x9)% r) (a")?; e) (¥ a) (b™7.

454. 3anumInuTe B BHAE CTeleHH ¢ OCHOBAHHEM X BRIpAXKEHHE:

a) (x%% m) a2 7)) ity

et r) (x%)5 e) ((xH%)"
455. IlpeacTaeeTe B BHAE CTENEeHH ¢ OCHOBAHEHEM { BRIpA:KeHHE:

a) (@a”; @& a"a’; w)(a'$: r)dia; p)a'a’; e) (@)
456. IlpeacTaeeTe B BEHAe CTEHNEHH ¢ OCHOBAHHEM d:

B.] EHH:;; 5} ﬂu.'il; EI-] HZEFEI; 1"1,! {{IE-}}H; ,Ilj {H?i-}ﬁ; -E!] {1‘]'.3}”.
457. IlpeacTaEeTe B BHAE CTEIEHH ¢ OCHOBAHHEM 5 WHCIO:

a) 25% 6) 125%;  B) 6252

o
458. IlpeacTaBeTe YHCIO 2% p BHAe CTENEeHH ¢ OCHOBAHMEM:

a) 2% 6) 2% B) 2% ) 24
459. SAMTHIOIHTE YHCIO Eﬁu B BHIE CTelleHH C OCHOBAHHeM.
a) 4; o) 8; ) 16; ) 32.
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460. EHPH:—I{EHHE ﬂ'lE OpeicTaBhkTe B BHIOE CTeEIleHHW HECHEOJIBEHMH CIOO-

cobaMH.
461. HaegecTHO, UTO a‘=m. HaiioguTte a®,

462. VOpocTHTe BRIpAMHEeHHE:
a) x*- (x°)% B) (a*)* (a'y m) (m*m®);
8) (a*F - a’; (00 AT
463. 3anUImIHTE B BHAE CTENeHH ¢ OCHOBAHHEM d BRIPAMHEHHE:
a) (a”); B) (a”)?* (a?)? x) (a®a®®;
6) a*- (a® r) (a®) - (ah; e) (aa")?.

464. VOpocTHTe BRIpAMKEeHHe:
a) x°- (x?)% B) (M (2*2; A (=P (D
6) ()" x%; r) (PP e) (2D ()

465. HaiinuTe sHaveHHe BRIDAMKEHIA:

f*{zﬂli {'2‘5}1‘ [Ez}t pLET 3!1 27
a) ~ g 3 B) L a) 5 &) g

(559%5° F-o7 iy (115
o) PRI r) (3% : e) W’r 3) TENTE

466. Hasectro, wto a < 0 w b > 0. CpaBHuTe ¢ HVIEM 3HAUeHHEe BRIPA-

FEeHITA:
a) ﬂ:bz; B) azb; o) —ahb®; #) (a + f:r; E;
6) a’h; r) ab®; g) a® + b°; a) (a — b)~.

467. Karoil nudipoil MoxeT oRaHIHBATHCA:

a) KBAOPAT HATVPAJABHOTO YHCIA;
B) TeTBEpTAA CTENeHE HATYVPAIL-
HOrO "THeaa? T

468. HapecTtHO, uTo rpade (QVHHEIHH 7 N
y = kx + 9,4 mpoxXoauT Uepes TOT- "
kv A(3,7; —2). HalignTe aHadedne / ﬂ\
koatpprorerTa k. S

| B2

|
|
1_
LhF
|
|
|
.

469. Ha pucyveEKe T4 mocTpoeH rpadgik y
HeroTopoil wHENNH. HMenonsayva
rpadgny, HAlgHTe:

a) 3HAUEHHWE y TUpPH X, PABHOM —2; — - L "‘]J
—13 A | |

0) agHAYEHHUA X, MNOPH KOTOPBIX U

paser —(,5; Z. Puc. 74

=1
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KoHTponbHblie BONPOCLI U 3apaHUN

ChopmynupyinTe onpefensHue CTENSHW YWCNA © HATYPANbHLIM NOKa-
sarenem. MNpueeonTe NpUMepsbl M HAZ0BWTE B KAXOOM W3 HWX OCHO-
BAHWE W MNOKAZATENb CTENEHK.

ChopmynnpyidTe U OOKAMWUTE OCHOBHOE CBOWCTBO CTEMNEHM.

ChopmynnpyidTe NpaBvno yMHOXEHWMS CTEeNeHer ¢ OOWHAKOBBIMK OG-
HOBaHuWaMK. [pencTaesTe B BUAE CTENeHW Npou3eeneHne 12 - 128. 125

ChopmynupyiTe NpaBvno OeneHwAa CTEneHen C OAMHAKOBBIMKU OCHO-
BaHWAMK, [peOCTaELTE B BUMAOE CTEMEHW YacTHoe 2,7 3,77,

ﬂﬁﬁTE onpegenedHye cTenedHy HMcnd C HYNeBbIM MNOKA3ATEnEM.

ChopmynmpyiTe Npasnno BO3BEASHWA B CTEMEHL NPOM3seaeHns, npa-
BUNO BO3BEAEHWS B CTENEHL G HW. MpencTaesTe B BUAE GTENEHW
BLIpAXEHWE: [fmb}ﬁ {*—“:%EI; yi?' {;{EF}E

- OOHO4JIEHBI

21. OgHo4YNeH W ero craHgapTHbIN BUA

i i S T S A R S SR ==
Bripamxenua 5a‘x, 2b%-8)be®, —3a’, xy° ABIAKTCA NPOH3BELE-
HIAMH YHCe], NepeMeHHBIX H HX creneHell. Taxkne BRIpa:eHHA
HasblBaWT odHowdeHamu. OTHOUIEHAMH CUHTAKT TAKMKe THCIAa,
nepeMeHHEIE B WX cTeneHH. Hanpumep, Bmpaskesus —7, 279, x,
x! — ogHOUIEHHL.

VopoetuM ogsowter 25 (—3)be®, BOCTONBIOBABNINCE NEPEMECTHTETh
HEIM H COUPTATEIBHEIM CBOHCTEAMH VMHOMMEeHHA:

26°(—3)bc”™ = 2(—3)b"be” = —6b'c".

Meu1 npeacTABHIH OJHOWIEH Ebg{—ﬁ}bcﬂ B BHOe NPOHIBEJEHWUA THC-
JOBOTO MHOMHTENA, CTOAIIET0 HA MepBOM MeCcTe, H CTeNeHel pasanti-
HEIX HepeMeHHBIX. Taroil BHMA OJHOWIEHA HAIBIBAKT CMAHACPIIHBIAM
asudom. K ogHOUYIEeHAM CTAHIAPTHOIO BHAA OTHOCAT H TAKHe OIHOWIE-
HEI, KAK —5, @, —d, a’ K craggaprHOMY BHAV MOMHO NPHBECTH JTHHOH
OJHOUIeH.

Yucnoeoil MHOMEHTENL OJHOWISHA, 3AMHCAHHOID B CTAHJIAPTHOM BH-
e, HAZBIBAKWT woafupuuuenmom odHowrena, Hanpusmep, roadupummedT
OIHOYWIIeHA —Gb'” paeeH —0. RoaiypunuesTr ogHOWWIEHOB a® u —ab DABHEIL

coorBeTcTBeEHO 1| ® —1, Tak wak o =1+a@ w —ab=-1-ab.
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B ogHOuIeHE TEJI_E,F CYVMMA NOKA3ATENeH CTeleHell Brex ]IE:]_]-E’&'IEH'

HEIX

papHEA 6. DTY CYMMY HASEIBAIOT cAENeHbI) OOHOWIEHA Tax iy’.

o B
CreneHb OOHOULIEeHA —g'h IE' PaEHA i, CTelleHE OJHOYWIEeHA —I PaeHEa 5.

]

L
CTeneHsld OJHOWJIPHA HAIRIBAKOT CYMMY MOKA3aTeneil creneHeil
BCEX BXOAANIMX B Hero NepeMeHHBIX. Ecan oIHO'WIEH He comgep-
JHHT NepeMEeHHBIX H ABIAETCA THCIOM, OTAHTHRIM OT HYIA, TO
cTENEHL 3TON0 OAHOWIEHA CUHTAKT paBHOI HYIIO.

Yuecno (0 apnaercda OOHOWIEHOM, CTelleHE EOTODPOTO He OIpeldelleHd.

YnpaxHeHuns
470. Heasaerca IR OJHOWIEHOM BHEIpAMHeHHE:

a) 3,4x"y: r) x°+ x; ) a— b; %) e

6) -0, Txy*; ) x°x; a) 2(x + )% a) —m;

3 :

B) a(—0.8); ey~ m'nm%  m)-0,3xy% ) 0,67
471. 3anucaE a0 B CTAHIZAPTHOM BHIS OIHOWISH:

a) Gxy; B) 0,5m * 2nr; o) .rgy :

6) —2aba; r) —bea; e) 5p°p~?
472, IlpeacTagkTe OJHOWJIEH B CTAHJZAPTHOM BHIE W HAZOBHTE ET0 KO-

adypHITHEeHT:

a) Bt x; B) 3xy(—1,7)y: 0 Zmiknidpat

3
o
&) 1,2abc - ba; r) 6c%(-0,8)c; e) 2 .la_a:lek 2 JE%I_
€ W

475. IlpueeguTe ogHOUIEH K CTAHAAPTHOMY BHIV:

a) Yyyy: B) —Bab(—2,5)b%; 1) 2min - 0,4mn;

6) 0,15pqg « dpg°: r) 10a*(—1,2a™; e) —2x%-0,5x1°.
474. HaiinuTe sHEavYeHHe OJHOWIEHA: ’

a) —D,lﬁﬁyl opu g = —2; 0) lﬂxzy opa x=—3;, y= B
475. BeriucennTe aHaUeHHe BRIpAMHeHHA:

a) 3,7m* mpm m=0,4; 6) —3a*h mpn a=-0,1, b=4.
476. lllupnaa TpAMOYTOIBHHEA DABHA M CM, & IJHHA B 5 pas Goabime

477.

INTHPHHEL. HEﬂ,EI;HTE MNIoImals ITPAMOYVTOJABHHEKA.

Hemy paeBeH o0BEM OPAMOYIOIBHONO NAPANIeIeNHIeNd, HIHPHHA
KOTOPOTO d ¢M, ATHHA B 2 pasa GoJbIIe IMWPHHEL, a4 BEICOTA B 2 pa-

3a DOJBINEe MIWHLI?

§ 7. OgHOvMNEHbL

m



478. KagoBa cTeneHs OJHOWISHA:

a) —T.r‘r'_;r,.r‘]': g) 0, 8mnk% a) —6m’;

6) —abe; r) ab’c®; e) 237
479. Hajiante ®HoopaiHHATE TOoUHH B, cHMMeTpHuIHON Touke A(—7; 13)
OTHOCHTEIBHO: a) ocH x; 0) ocH y; B) HAYAIA KOOPAHMHAT.

480. OyErnoua sagaHa GopMyIoR y= 5% Haiigure zHauveHHe (DVHK-

OHH OpH X =—3; 3; %: —g; 2.4. Ilpn kakoM X 3HAUYEHHE I PABHO
1; —6; —10,22
44« g0 ati . glB
451. Hajiaure sHaveHHe BhRIpAMKEHHA: a) ——; @) :
EH:I 225 q'—l

22. YMHOXeHue OAHO4YNEeHOB.
BoaseneHue oaHO4YNIeHa B CTerneHb

S S IR N S T EE O S O - O O O - O S I S I S S AT T O I G T I O T A I

Ilp yMHOMEHHH OJIHOWIEHOE M BO3BEJIEHHH OJHO'WIEHA B CTe-
NeEk HCNOAB3VIOTCA NPABHIO VMHOMEHHA CTeNeHell ¢ oIHHAKO-
BLIMH OCHOBAHHAMH W OPABHA0 BOZBEIEHHWA CTENEHH B CTENEHE.
ITpyn aroM noayuaeTcA 0JHOWIEH, KOTOPRIH ODBITHO OpeIcTABIHOT
B CTAHZAPTHOM BHJE.

o oam oEm Ee o oEmw
- o o s o

IHHpumep 1. llepemMHORIM O0IHOWIEHE] —5a’be u da’h'.

P CocTaEEM OpoMaBeeHHe 3THX oJHOWIeHOB. llepemMHoMmHM HX UH-
CJAOBEIE MHOMHTENIH H CTEIeHH ¢ OJHHAKOBBRIMH OCHOBAHHAMH.
Ioayamm

~5a’be « 4 bl = (=5 - AW ata}bbYe = —20a'b . <
NDpumep 2. HaiigéMm mponzBegeHNe OTHOWIEHOE —X-y, 4x°y w —5Hxy.

P Hneem —x'y - 47y (-5xy)=— 1- 4+ (50" "% )yy’y) = 202" . <

. = 2
Ilpumep 3. Boseeagem B TpeThH) CTeNeHEb OJHOWIeH —Z2a™b.
P BocnonsayeMcs NpaBHAaAMH BO3BeIeHHA B CTeleHb NPOH3BeJeHHA H

CTelleHT:
(—2a%)® = (-2 (a2 = —8aB3. <

HDpumep 4. BozeegéM oJHOWIEH —X " B TeTBEPTVI0 CTENeHE.

P Hneem {—.rgygjj = [—l}"'fra}" '{_;2}’1= :u:myﬂ.{
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YnpaxHeHus

482,

48545,

4854,

4854,

4490,

491.

492,

493.

Brimonaure VMHOEEHHE:

a) 4+ Ty; a) Sab®Zab; 1) ~0,6a% - (~10ab®);
- =8 § ; S N R
b)) —Bx>bx r) X" - (—6xy°); e) —m'n - bmn.
HEPEMHDH‘LLTE OODHOYIeHEL.

a) 1122y n L!' ,Bx2y?; B) dxy, —x° n —1f;

6) a’h u —ab’e: r) a‘x’b, —0,6axb® u 0,6ap3.
BrinonanTe VMHOHBEHHE.

a) 8,5 3m; r) ab - (—Tab?) - 4ab;

6) —6Gax" - Qb 1) 10x7y - (—xy?) - 0,6x";

B) —8a b (- Eu%“]; e) —9ab®- 3a- (—4b).

. HPE',ELETEI.BBTE HECHOABKAMHE cOocoDaMH QOIHOWIeH ba 2b3 BE BHIOE IIPO-

H3BeJeHHA OBV OIHOWIEeHDOE CTAHIADPTHOTD BHIA.

1 3 >
. IIpepcraeeTe ogHOumeH —12x 'y aevMa cnocobaMB B BHIE NpPOH3-

BeIleHMH:

a) ABVX OAHOUJIEHOB CTAHAAPTHOIO BHIA;
0) TpéX OAHOUWJIEHOB CTAHIAPTHOrO BHIA.

BrimonauTe BO3BEIeHHEe B CTEIOEHLE. i

a) (B)%5 ) (-2alt) p) (-dbeh

&) (4m)%; r) (—3x%)"; e) (—a’b%e)°.
ﬂpEﬂ;l’!TEBI:rTE B BHIe OJHO'JIEHA CTAHIADPTHOD BIIA:
a) {Emgl't; E) {—(}.ﬁm.anz}a: 1) (— :ry'bz‘_id

8) (3a)’; r) (—2xy°)%; e) (—x°y m)’.
EEBBE,I[HTE' OJHO'LIEeH:

a) 5x°1f B KBagpar; B) —2m*n® B ueTBEPTYIO CTENeHE;
6) — —dax® B HvD; ) —ahc® B OATVH CTENeHb.

HPE,ECTHBBTE BEIDAHEHHEe B BEHIS RKEBEaIpaTa OJHOYISH:D.
; _ : 4

a) 81x'; 6) 1214% 8) 0,00y"; r) Ebﬁ.

HPE,ECTHBLTE BEIDAKEeHIe B EHIE I-I:'j,’ﬁa OIHOYIeHA.

B i
a) 64x"; d) 0.001y'% ) —0,008k"; r) —E—Ta“’.

IlpegcTapkTe HaMXABI U3 OIHOWIEHOB:

a) 9.’)2{'2, 100m2n® = BHIe KEAIDATA OIHOWISHA;
B 3 ~ . B0

) — H° , —27x'D” B BHAe myDa OTHOUIISHA.
SanuImHTe KAk Ha OIHOUIeHOB:

a) lb:r ril'LLilrJ*J:Er:r1 H m B BHIE KBAJAPATA OAHOWIEHA;
&) a —E:m u 1000x® y E BHAe KyDa 0JHOYJIEHA.

& 7. OgHovwneHbl
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494, Karoi D,EI;HDT{.TIEH HAMO BOZBECTH B KBAAPAT (B KyD), YTODEI MOJIVIHTE
OJHO'IEH: a) .1' '2. a) 1000 000m'#?

495. IlpegcTageTe BRIPAMKEHHE E BHAe OJHOWIEHA CTAHIAPTHOTD BHIA:

a) 25a"- (3a"y; o) (—10e7) - 0,00016';
6) (—3p"). b &) (—8b % _h:%.
8) 8p'" (—p)'; ) (~22%)% | —px 3F
{ s B
1 !
I'] [_E'E]H'U,IEE I;; ) L—Ey'l ] .{_lﬁHE]_

n

496. Ha ogHOM crmnajge Ovimo 185 T yraa, a Ha gpyroMm — 237 1. llepBriil
CHJIAJ CTAJ OTOVCKATE eXeIHeBHO mo 15 T yraa, a Bropoil — mo
18 7. Hepea croasKO AHEH HA BTOPOM CHIAAJE VIVIA DVIET B OOJ-
Topa paza DonbIne, YeM HA OepBoM!

497. Ilpavmasa, aepagwmasca rpapakoM (QVHEKONH, 3agadH0 (opMyIoH
y = kx + b, nepeceraer ocH KooparHEaT B Tourax A(0; 6) u B(-4; 0).
Haigure £ 1 b.

498. Toura Ala; —3) cunvmmerpuuEa Toure B(4; bh) orHOCHTEARHO: a) ocH
abcunce; 6) ocH OpAHHAT; B) HAYAda HKoopauHAT. Hangnre zHaue-
HHA a " b.

5 ] :
23. DyHKUMUN y=X" N ¥ = x* U nx rpadvkm
JAEMCHMOCTE OJA0IIATH KBAAPATA OT €r0 CTOROHEl H 3ABHCHMOCTE
obeeMa HvVDa oT ero pebpa ABIAWTCA OpHMepaM¥ (PYHHKIIHIH, HOTOpPLIE
3amamoTcA opMyaMT =X H Yy=Xx.
IocTpouMm l"pEl']]HH. thvHEIHHA y—x . CocrapuM TabaHIy coOTBeT-
CTEEHHBIX ZHAUEHHI X H y:

x

—3

—2.5

=2 ||

=3

0

0,5

1| 1,5

2

2,0 | 3

u

9

6.25

4 | 2,25

1

0

0,25

1 |225

4

6,25 | 9

IocTpouMm TourH (pHC.

79), KOOPAHHATE! KOTOPRIX VKA3AHBI B TADIH-

me. Yrodwl TouHes MOCTPOHTE padHE BOAM3H HAYATA KOOPIWHAT, BRI-
YHCAHM eNlé HecHOJbKO 3HATeHHH (DYVHKIIHH:

x —0,4 —0.,3 0,2 —0,1 0,1 0,2 0.3 0,4

U 0,16 0,09 0,04 0,01 0,01 0,04 0,09 0,16
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Hz rabannel BHOHO, YTO OPH 3HAYEHN-
AX X, OIH3KHX K HVIK, 3HAUYEHHA (PVHEK-
IHH MaI0 OTIHYanTCd OT HYIA. 3HAUHT,
rpahuk (pyHKOHH BOAH3H HAYAIA HOOP-
OIWHAT NOYTH CIHBAETCH C OCBHD X.

Yepez oTMeUeHHLIE TOUKH TPOBEIEM
NIABHVI0 THHHIO (pHe. 70). IloayunMm rpa-
thur pyERIHR y =x". fcHO, wTO rpadHK

(hVHKOHE y= X HeoTPAHHUEHHO MNOTHH-

MAeTCH BEEpPX CIOpPABA M CJeBa OT OCH I.
I'padme (GYHEIRK § = X~ HAIRIBAIOT Nd-
pPadoaoil.
IlepeunciuM  HEKOTOPEIE ceolcmMEd
(hVHKOHE y = x° M BEIACHHM, KAK OHH OT-
pamxawTed Ha ee rpadmie.

§ 7. OoHO4YneHk 15



1. OdmnacTe onpefeleHHA JMaHHOH (PVHHIHH ABIAETCHE MHOMEe-
CTBO BCEX JeHCTBHTENBHEIX THCe.

2. Eemm x=0, o y=0. Ilostomy rpajpue (PVHKIHH IpPOXOIHT
yepe: HaAYAIO0 KHOOPIWHAT.

. Eeom x #0, To y >0. [eiicTenTensHo, KBagpaT Jo000To YHCIA,
OTAHYHODO OT HYIAA, DOJ0EHTelIeH. JHAYNHT, Bee TOUKH rpadi-
ka wHEDHH, KpoMme ToukH (0; 0), pacnonoxeHB! BRI OCH X.

4. ITpoTHRBOIIOTOXEHBIM ZHAYEHHAM X COOTBETCTBYET OTHO H TO

#E ZHAYEHHEe y. JTo cIeayer Ma Toro, 49ro (—x) = ¥ OpH JIH0-
fom x. JHAUHUT, TOUKH rpadHKa, HMEIIHE NPOTHEOIOIOHHEIE
abcOoHeckl, CHMMETPHYHE! OTHOCHTEARHO OCH I.

I B S OB I B I e I e D e I S S e D D B e e O e I s I e D e O D B s o

[
I NN I O

- E I O I O S T S S S .

Sl T I N .

A
IlocTpoum Teneps rpathur pyvEKOHH ¥ = X . CocTaBHM TADAHIY COOT-
BETCTERHHEIX ZHAUPHHH X H Y, OKPVIJAA 3HAUEHHEe I 10 COTRIN:

X —2 =19 —1 5 0 0,5 1 1,5 2

Y -8 —3,38 = —0,13 0 0,13 1 3,38 B

IlocTponM TouKH (pHe. T7), KOOPAHHATEI KOTOPRIX VHEA3AHBEL B TabaHie.

Hepea orMeueHHBIE TOTKH OPOEEIEM NVIABHVID JHHHAKD (pHc. T8). Ilomy-
UM rpadguE VHEOHH y=X'. JT0T rpaUk HeorpAHHYEHHO NOROJOJ-
#AEeTCH COpPABA OT OCH i BEEPX H CJeBa OT OCH I BHH3. 3AMETHM, TITO
BOAM3H HAYANIA KOOPAHWHAT rpatdME (DVHKIOHMH OOUYTH CAHBARTCH C OCRHO X
(ecr x=0,2, To y=0,008; ectrn x=0,3, To y=0,027).

ITepeuncnum HeHKOTOPBIE cdolicmed EYVHEIAHN § = X" H BRIACHAM,
KaKk OHH OTPa:xawTcA Ha eé rpafiie.

T O S S O B S T P IS B G N S S S S S S G G N B B S B S S S N S S S

1. OdnacTe onpefeleHHA JMaHHOH (PVHHIHH ABIAETCHA MHOMEe-
CTBO BCEX JeHCTBHTENBHEIX THCe.

2. Eemm x=0, 1o y=0. Ilostomy rpajpue (PVHKIHH IpPOXOIHT
yepe: HaAYAIO0 HOOPIWHAT.

3. Ecin x >0, to y > (); ecom x< 0, o y< 0. [leficTEHTEIBEHD, KYD
HOJOHHATEALHOIO YTHCIA eCTh IHCA0 NOJI0MHHTeIBHOe, a4 HYD
OTPHIOATENEHOTO UHCAA eCcTh MHCIO0 OTPHIATENRHOe. SHAYTHT,
rpadpHE (PVHEOHH PacHofIodeH B HepBOoil H TpeTbhel HOOPIH-
HATHEIX YeTBepPTAX.

4. ITpoTHEOMOIO®EHBIM ZHAYEHHAM X COOTEETCTEYVIOT MPOTHEOIIO-
JOKHBIE 3HAYEHHA Y. JTO CIAeAVeT W3 TOTo, UYTO OpH JH00M
3HAIEHHH X BEpPHO PABEHCTEO {—;:'}3= —x", Buaunr, TournH Tpa-
(pHKa, AMEIIIHe NPOTHBOOOJIOMHEIE A0CHHCCE], PACHOI0MEHE]
CHMMETPHTHO OTHOCHTEJIBHO HAYAAA KOOPAMHAT.

. . . . . R .
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I . TELTL 4
i Iy = AR
{ o Z EaEE= 4: u
4 +;~: |ﬂ -‘-HFJ ™
41 |
Neasr Sl
I T . P O SN EE
1 MErinE
EIEIAE AUBES 3 T
—d|= x 21314 [* ! '
T i | WIAT
[~ ~1 | X { _Lc'/ : e
7 i =2 011 %313
7 2 i ﬂ !
Puc. 79 I - - . '_1 1% G el I
'EIT
! |
C moMombo rpadMKOB (DYHKIHA y =1 . 152
H =X MO¥MHO HAHTH ODpHOITHIKEeHHEIE 3HA- ' 3
YeHHA HOpPHell HeHOTOPHEIX VpABHeHHII. ; i ! :
; ~4
Ilpumep 1. Pemmmy ypagHeHHE ¥ =x+1, —
P llocTpouM B OOHOH CHCTEMe HOOPIZHHAT =57

rpadpuxn GyEEROHIE y=x" #w y=x+1 Puc. 80

L T,
(puc. 79). 9t rpatdhurn nDepeceKawTCH
B ABVX TOUKAX. AbDcOHccEl TOUeK HepeceueHHA IpaHHOE ABIAIOTCA
TEMH IHATEHAAMH TEepeMeHHOH X, TPH KOTOPEIX BEIPACEEHHA X H
x + 1 OpHHHUMAKT paBHEIE 3HATYEeHHA. JHATHT, adCOHCCHI TOMeH MOe-

z
peceleHHA ABJAAKNTCA HOPHAMH ypaBHeHHA x =x -+ 1. Hz prcyveEa
BHIHO, TTO 3T0O YPABHEHHE HMeeT KOpPHH

2, =-1h6; x:51.6.4

IIlpumep 2. PemuM yvpaeHeHHe x?=3x.

P llocTporM B OZHOI HKOOPIHHATHON IIOCKOCTH TpaduEH (VHKIHI
y=x2 m y=38x (puc. 80). I'pachurn »>Tux GVHEIHH IepeceramTed
B TPpeX TOUKAX. ¥ paBHeHHe x'= 3x umeer Tpu kopuA: —1,7, 0 1 1,7.
3amMeTHM, UTO YHciao () ABnAeTcHd TOMHBIM 3HAUEHHEM KOpHHA, A THCIA
—-1,7 i 1,7 — npudan#eEHBIMH.

HrTax, MEI HAOLTH, TTO
Il;‘_ _1-.T1 I2=u3 IHT 1-,?-"::-\..
IIpumMeHeHHEBIII HaMH choocod pelieHHd VpPABHEHHII HAZBIBAETCH
ZPAPUYECIUM.

YnpaxHeHus

2

499. Henoasayva rpadue (GVEEONMH I = X", H300pAHEHHBIH HA pDHCVH-

ke 76 (cm. c. 115), mafignTe:

a) agaveHHA Yy, cooTBeTeTEVIOIOHe x = 0,75; —1,25; 1,25; —-2,2; 2,2;
0) 3HATTEHHA X, KOTOPEIM COOTBETCTEVET I = 3; o.
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300,

a01.

202,

503.

04,

203.

206,

al7.

208,

IMonkayacs rpadikoM VHKRIIME y=x Ha puc. 76 ma c. 115, mait-
IHTE:

a) 3HAUEHHEe (OWHHKIIHH, COOTEETCTEVIOIIEe B3HAUPHWE APTVMEHTA,
papaomy 1.4; —2,6; 8,1;

0) aHAYTEHWA APrYMeHTa, NPH HOTOPEIX 3HAYeHHe (PYVHEIHHN PAaBHO
4: O;

B) HECHOJBHO 3HAYMEHHH X, IPH HOTOPEIX 3HATEHHA (PYVHHKIINH MeHb-
me 4: doanme 4.

BocnoaezoBaEmuck TpadmEoM (QVHEIHM Y = X°, HAlIHTe:

a) 3HAYMEHHEe Y, COOTBeTCTEVIODmIee x = —2,4; —0,7; 0,7; 2,4;

0) 2aHATeHHA X, HOTOPEIM COOTEeTCTEVeT = 2; 0,9;

B) HECKOJBKO 3HAYMEHHH X, IPH KOTOPHIX 3HAYEHHE (MVHEIHH DOJb-
me 2; MeHbIIe 2.

Ilpuragte:xuT 10 rpadmEy QVHEINE ¥ =X TOTHA:
a) A(6; 36); 0) B(—1.5; 2,23); B) C(4; -2): r) D(1,2; 1.44)?

Henonsava rpadme (pvHEODHH y=x° Ha pHc. 78 Ha c. 117, Haii-
AHTE:

a) 3HAYMEHHE Y, COOTBeTCTBVIOmIee x = 1,4; —1.4; —1,8; 1.8;
D) aHaueHHEe X, KOTOPOMY COOTBETCTBYET i = —4; 4.

Iloasavacs rpadHEoM (PYHEOHH y =X, HaAgHTE:

a) 3HAYTEHHe (PVHEKOWH, COOTBETCTBVIOIIEE 3IHATEHHI APTVMEeHTA,
pasHoMmy —0,7; 1,2;

0) sHAYMEHME APrYMeHTa, KOTOPOMY COOTBETCTBYVET a3HAUeHHe (hyHEK-
IMH, PaABHOE 3; —3;

B) HECKOJBKO 3HATEHHIl aprvMeHTa, OpH KOTOPBIX 3HAUeHHe (DVHEH-
OHH DOoIbIIe —3, HO MeHRIIEe 3.

IIpusagtesxnT T8 rpadHEY QVHEOIHN =X TOUKA:
b f

([ 1..8) 1. 1)
bl Ea N el v Dl (B T e ——— |
a) A(-0,2; -0,008); ﬁ]ﬂllz‘da_J* E) l.’,l E‘ETJ'
B ogHOIl B ToH e cHCTEeMe HOOPAHMHAT HNOCTROHTe rpadHEH (pVHE-
ol y=x" u y=x°, rae x = 0. IToapayace DOCTPOEHHBIMH TpadH-
KaMH, CpaBHHTe: a) 0,62 = 0,6% 6)1,5° 1 1,5*% 8) 2,7 u 2,7%

Ilpm kakpx zHaAUeHHMAX a Touka Pla; 6d) opusagnexuTr rpahury
pYHEOHI: a) y=x 6) y=x7?

(daa patomut 6 napax.) Henoaeaya rpapuy (pVHKIOHE [ = x°, H306-
pamEéHHEIl HA pHeyHEe 70, peninTe YVpaBHeHHe:

a) x> = 4; 6) x?=-1; B) x°=5; r) £2=0.

1) PacnpegennTe, KTO BRIIOJHAET 3alaHHMA a), 0), a KTo — 3aga-
HHA B), T'), H BHIIIOJHHTE HX.

2) IlpoeepeTe ApVr Vv APYra OPABMABHOCTE BREINOJHEHHA 38JAHWH.
3) CaenafiTe BHIBOI O WHeJIe KOpHeil VpaBHeHMA X°=a OpH paa-
JHYHBIX 3HAUYeHHAX d.

& 7. OgHouneHL
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509, Pemmure rpauiecky vpapHeHHe:
a) x°=x + 6; 6) x*+2x—3=0.

a10. (daa padomut 6 napax.) Henonkaya rpaik (QyEROHHE Y = 0, naob-
pﬂ}EEHHLIH HAa pHC}’HRE‘ 78 (c. 117), pemmuTe ypaBHeHHe:

a) x°= 8B; B) x°=5:
B) x¥=—1; ryaxt=0.
1) PacnpenennTe, KTO BEINOJIHAET 3AJAHHA a), I'), a KTOo — 34j7a-

HHA B), B), H BRIMOJHHTE HX.

2) IlpoeepsTe Opyr v Apyra, OPABHALHO JH BHEITIQTHEHO 3aTaHHE.
3) CaenaiiTe BEIBOJ O UHCJe KOpHeil VPABHEHHA X =a TpH paa-
JATHEIX IHAUSHHAX 4.

511. PemmuTe rpaHiuecKy VpABHEHHUE:
a) x%= dx; 6) x*=—-x+4 3.

512. CpaBENTe 3HAMEHHS BRIPAMKEHII:

a) 0,3'% = (-0,3)'% r) (—-1,4)® n —1,45%
6) (—1,9*" u 1,9°; n) —64 u —25
B) —5,6" m (-5,6)" g) —0.8" = (0. 8"

2l13. He srimoneaa nocTpoeHRA, HAHIHTE HOOPAWHATE TOUYKH Hepecete-
HHA rpagueos pvEROHA y=8,5x u y=0,5x - 19,2,

2l4d. ¥YopocriTe BRIpA:KEHHE:
a) —0,6a*(—2a’b®F; ) (T2y) - (— ?y”),

6) 0,8xy'(—6xy"); 1) (—acl - (—2acy;
o

5) —a't (-3ab)’; &) 3% |~ 3p% | -

KoHTpONnbHbIE BONPOCHLI U 33aQ/aHMA

ﬂpHEEﬂHTE npyuMep 0gHoO4YnNeHa CTaHfgdpTHOMD BlOd.

MNpegcraesTe B CTAHOAPTHOM BUOE OOHO4YNEH 5alf - (—3a'b) v yraxute
ero KoadhhruuWeHT.

ChopmynupydTe onpegensHve cTenedHy ogHodneda. [Npueeonte npy-
MED OOHOYNEHA NATOR CTEeneHK.

ChopmynnpyiiTe CBOWRCTEA QyHKUMKW I = x%, Kak OTPaxaTca 3T CBOW-
CTEA Ha rpadgueke QyHkumm ¥ = x°7

ChopmMympyiiTe CBORCTBA yHKUMKM I = x°. Kak OTpaxXalnTcR 3TH CBOR-
cTeEa Ha rpadmke dyHKUMM ¥ = x°7?

120 LELERIE Creneds © HaTypanbHbiM NOKa3aTtensm



Haa mex, kmo xouem 3Hambs 00Jblle

24. O NpoCThbiX U COCTaBHbIX Yucnax

HanomMHEHM HIBECTHEIE BaM ONOpefefeHHA NOPOCTOTO H COCTABHOTO
ypcaa. HaTypaabsHoe WUHCIO HASBIBAETCH MOPOCTHIM, ECJIH OHO HMeeT
TOJBKO ABA HATVPAJNBHEIX JejAUTeNdA: eJHHHIY H caMmo 3to uucao. Ha-
TYPAIBHOE TMHCAI0 HASBIBAETCHA COCTABHEIM, eCJIH OHO HMeeT Dojee IBVX
HATVPAIbHEIX AenuTeneil. Umncao 1 He ABageTca HH OPOCTHIM, HH CO-
CTABHBIM THCIOM.

BrimnmeM B DOpAIKEe BOZPACTAHHA NPOCTRIE YHCIA, BXOJAIIHE B Iep-
BVIO COTHH) HATVPATbHEIX uncen. Hoayumnm

2,3, 5, 7,11, 13, 17, 19, 23, 29, 31, 37, 41,
43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97.

B HacToAllee BEpeM# COCTABIEHE! TADAHIEI, COoTep:Hallie MHJIIHOHEI
OpPOCTRIX UHceld. EcTecTBeHHO, BCTaeT BOOpPOC, CYIIECTEBYET JIH HAHDOIB-
miee npocToe Ticao. Oreer Ha stor Bonpoc eme B Il B. go H. 3. gan
BEIHKHI rpevecKHH MaTeMaTHK EBKIHZ, KOTOPBIH JOKa3ald, YTO «Ipo-
CTEIX UHcen Doasdie, YeMm Mwbdoe UX THCI0», T.e. DecROHeTHO MHOTO.

IIpoeeaeéM CcOOTBETCTEVHOIIIES IOKAZATEIABCTEO METOZOM OT HNPOTHEHO-
ro. JooyeTamM, UTO CYIIECTEVET HanbofbIOee OpocToe tuHceao p. Coera-
BHM OpPOH3BeIeHHEe BCeX OPOCTRIX THeel oT 2 10 p BHIWTHTEILHO H
0003HAYHM €ero 4uepea a:

a=2-3-5+...:p.
PaccemorpuMm wnpcao a + 1:
a+l=2<8+*8..p+ 1.

Hucno a+ 1 He ABIAeTcA NpPOCTEIM, TAK KaK 0HO Doaslle p, & IO
OpeiOododeHHD, p — HaubodblIee OpocToe UHcao. OHO He ABAAeTCHA
TAKME COCTABHEIM, TAK KAK N0 CBOICTBY JeIHMOCTH CYMMEI He JelINTceH
HH HA OJHO M3 DPOCTEIX TYHCeT, BXOIANIAX B OponuaeedeHne 2-3-5+ ...+ p,
A APYTHX OpOCTEIX YHCed, N0 NpefnoiodeHH:n, Her. llonyuernHoe npo-
THEOPEeTHe MOKAZBEIBAST, UTO OpPeINojokeHHe HeBepHO H HAHOOIBIIEro
NPOCTOrO THCJIA He CYVINecTBYVeT.

MaTemMaTHKH MHOTO pPas Jelald HONBITKH HAHTH KaKoe-JIHDO BREIpa-
dFHEeHHe, 3HAUPHHAMH KOTOPOTD ABIAKTCA TOJABKO NpocThIe THcaa. Pac-

EBKJTMO — ApeBHerpedeckrii Maremartvy, XUBLlMi Ha pybe-
#e IV—IIl BB. oo H. 3. MaeHblid ero Tpyd «Havana» 8 15 kHWrax
COAEQMMUT OCHOBLI BHTHMHHOW MATEMATHEK, 3NEMEHTARHOW reo-
METPMM, Teopul dwcen, obuweh TROpWK OTHOWSHWA 1 METDOA
onpefenedua Nnowanein v obbémos. EBKNWAO OKazan orpomMHoe
ENMAHKWE Ha RE3BEWMTHE Maremarvkr. Ha npoTsxeHud AByx Thl-
CAY NeT ero Tpaktar «<Ha4anas= ABNANCH OCHOBHLIM y4ebHWKomMm
MaTEMATHEKN.

Ina 78X, KTO X04YeT 3Hate Donblue
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CMOTPHM, HANDHMEpD, BEIpa:eHne F(n)= 2n°+ 209, BrmHcaas ero 3HA-
ueHHA nopu n=1, 2, 3, ..., Haiggem, uto F(l)=3, F(2)= 37T, F(3)=

F(4)=61, F(3)=1T9, F(6)=101, F(7)=127. M BHIAHM, YTO HaXIBII
paz moayuaeTcdA OpocToe uHciao. MomHO DpeanomodHTE, UYTO IHATMEHHE
BEIpA:eHHA F(n) npr aoboM HATYPAABHOM /1 ABIAETCA OPOCTHEIM TTHC-

aom. Ongearo aTo He Tak. Hanpmumep, umcao F(20)=2-29°+ 20 ge as-
IAeTCHA MPOCTHIM, TAK KAK H3 CBOHCTRA JEIMMOCTH CVMMLI CAEIVET, MTO
OHO JeanTca Ha 29.

Marematunr Ilwep tI-‘-E-pMR e AVII B. npegnoaarasn, 4UTo BCe THCIIA,
3aJaHHEIe (hopMyI0il 92" 4 1, — opocTthie, rge n = D 1, 2, .... HelicTel-

|
TelbHO, A0A n, paeeeix (0, 1, 2, 9, 4, monryuaercs: 22 +1=3,22 +1=5,

a 3 4
24+ 1=17, 22 +1=257, 22 +1=65537. Do POCTES: WG OnEaro

Jeosapag Jitnep B XVIII B. nokazan, ITo UHCIO 224 1 = 4294967 207
menauTed Ha 641, T. e. He ABIAAETCA MPOCTRIM.

Bearkoe cocraBHOE UHCI0, KAK H3BECTHO, MOMHO OPeICTAEHTE B BH-
Ae TpOoHIBeAeHHA NPOCTHIX YUYHCeNd, HIH, HAK TOBOPAT, PasiIoHHTE HAa
OpocTeIe MHOMHHATEAH, W OPHTOM eIHHCTEeHHBIM CHOOCODOM, eciIH He
VIHTHEIBATE DORPAIOK MHOMHUTeReli. PazaomxumM, HAOpHMep, HA OPOCTLIE
MHOENTeIH uncao 3060:

360=2-180=2-2-90=2:-2-2-45=
=Z2+2+2+815=2-2+-2-3-3+D

IIpu paa1o:EeHNHA THOTA HA OPOCThHIE MHOMHATETH NPOH3BEIeHHE 0IH-

HAHOBBEIX MHOMHTEIeH O00BIMHO OPeJCTABIAKT B BHIE CTEIeHH:

360 = 2%- 3% 5,

PaznoxennemM THce] HA OPOCThIe MHOMHTEIH VIODHO NOJBIOBATHCH
OpH HAXOMEJIEHHH HX HAHOOJIBIIETro ODINero AelHTe A HJIH HAHMEHBIIEero
ODIIero HpaTHOTO.

Haiigem, HanpuMep, HAHDOIBIIHH ODIINIl JenHTeNls M HaHMMeHLBIIee
oDmee KEpaTtHoe 4dicen 504 n 2352, PasnomuB KamIoe H3 3THX YHCe]
Ha NOpPOCTREIE MEOMEHTEIH, TOJVIAeM, TTO

504 =2%3% 7 u 2352=2"3-7%

Urobsl HAHTH HAHOOALBIIHH 0DIINH JeIUTeIb 3THX YHCEI, HAJ0 KaAX-
ORI M3 MHOEHTEIeH B3ATE B CTEOeHH ¢ HAHMeHBOINM OORKAZIATEIEM,
C KAKHM OH BXOJHT B 3TH THCAa, A4 UTOORI HAHTH HX HAHMeHBIIee 0DIOIee
KpaTHoe — ¢ HAUDOABLIITHM TOKAZATEISM.

ObozHaTHE UYeped d HAHDOABIINI ODIIHI JeIHTENL 3THX THCET, a Ue-
pe3 £ UX HaHMeHbIIee 00DMIee KPATHOE, NMOJIVIAEM, ITO

d=2%3-7T=168, k=2'-32.72-7056.

Ilpumep. Hanmernsmee oboiee KpaTHoe ABYE THces paEo 96, OxgHO
U3 3THX uncen — unciao 6. KaknmMm mMoxeT ObITh Apyroe wucao?

P Paznoxne uncaa Y6 m 6 Ha OpocTeie MHMHEHTENIH, NOJIVIAEM, TUTO
O95=2"-3, 6=2-3.
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OuernaHO, UYTO B PARJOMKEHHE HCHOMOIO YHCAA HA [POCTEIE MHO-
HHTETH IOJIMHEBI BXOAHTE OATE JBOEK W He Dogee oJHOII TPOHHH.
r 'E AR & :J & 3
S3HaYHT, BTOpOe UHeaAo aTHO0 pasHOo 2, T.e. 32, aubo paBHO 2 A
T. &. 96. <

YnpaxHeHus

ala.

a20.
521.

_|
=)

522,

924,

924,

223.

[IpuEeINTE KOHTPOPHMED 108 VTBePHICHHA:

A) 3HAYTEHHE BEIpAMKeHHA a’+a+17 OpH Jg0doM 3HATYEHHH a4 HEB-
JAETCA MPOCTRIM THCIOM,

0) He CcYIMecTEYVeT TAKOID HATYPAILHOTO THCIA, KOTOPOE ABIHAETCH
JedUTeleM J00To HATYPAJIBHOTO YHCJIIA.

HokamnTe, UTO 3HAUSHHE BREIPAXKEHHMA HABIASTCA COCTABHBIM MHC-
JIOM:

T TP T, ENP 1
a) 157+ 317°; 0) 16'+ 25" — 41

Haiigwure Hanboakdiee ABVZHATHOES THCIO, PABHOE NPOHIBeIeHHHD
ABYX OPOCTEIX THCE.

H}'ETL P — HOpoCToe YHCIO. YHamHATe HaHMeHBIIee 3HAUeHHES s
OpH EOTORDOM SHAYEeHHE BEIDAMHEHILH 2‘”— 1 e aBnAerca OpOCTBIM
THCITOM.

HajiguTe Bece NpocThle THCTA, HA KOTOPBIE JEJIHTCA CYMMA:
ay 2+ 28+ 22+ 2 6) 5+ 5°+ 5 +5'.
PaanomiTe Ha NOpOCThIe MHOXKHTeAH umcao: a) 5082; 6) T605.

PaanomnTe HA DpocTele MEOMEHTEIH THCIO d, €CIH
g=1+2+34+56*7+8+9-10.

HaitguTe HapGOABIIHH OOIIHH JelUTedIb MHCEI:
a) 765 u 315; o) 792 u 1936.

HaiignTe HauMeHbIIee oDIlee KpaTHOe YHCET:
a) 294 u T5H6; 6) 693 m 1617.

B mocaegoeaTenbHOCTAX 3ANHNCAHBI B NOpPAJIKe BO3PACTAHHA ECe
HaTVpalbHBIE THCIA, HOTOPEIE He OpeBocxogat 200, npuuém B
nepeoi MOCTeZOBATENBLHOCTH ZANHCAHBI THCIA, KpaTHele 6, a BO
ETOpOH — KpaTHEIE 8:

o G b A

8, 16, 24, ...

CHROIBKO B 3THX NOCASA0OBATEIBHOCTAX OIHHAKOBBRIX WHCed!

Karoil nudgpoli oKaguYNBaeTCA 3HAIEHHE BRIPAMKEHHA:
a) 45°— 31%; 6) 372+ 21%+ 4512

Ina 78X, KTO XD4eT 3Hate Donblie
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[Eﬁbnnnﬂlnenhuue ynpaxHeuma K rnase lll

K naparpady 6
226. BepHO ITH pABEHCTEO!:

a) 3°+4°+5%=6% 6 (1+2+3+4F=1"+2°+3%+4%
|52'?.| Hoxamnre, wro 267+ 15°—- 11" kparso 10.

228. Pasnospe YHCI0 HA OpPOCTEIE MHOMMHUTEIH, OPeIcTABLTE €ro B BH-
e NpPOH3BeIeHHA CTelNeHel OPOCTEIX TTHCeJ:

a) 54; D) 144; B) 225; r) 500.
529. I[IpegcraEkTe YHCIO B BHAE CTENEHH ¢ OCHOBAHHeM 2 mam 3:
a) 64; ) al; B) 512; r) 729; o) 1024.

530. IlpeacraebTe UHCIIO B BHAE CYMMEI CTemeHed umcma 2:
a) 6; o) 18; B) 42.

531. IlpegctraebTe YHCIAO B BHAE CTENeHH ¢ MOKASATEIEM, OTIHTHLIM
or 1:
a) 121; 0) —382; B) 0,125; r) 625; n) —0,216; e) 0,343,
532. HaiinnTe 3HATEHHe BRIpAMKEeHHA:
a) 0,001x° OpH X =—2; E) ..'-:2%' npa x=3, y=2;
6) 1000y* opn y=0,1; r) 8x*y? mpm x=-2, y=-5.

533. Haiinure 3HaueHHe BeIpaxeHNd (—1)" mpu n, pasHOM:
a) b; o) 11; E) 23; r) 70.

534. BrrmcauTe:
a) cyMMy KyDOB UHCcen 5 H —a3;
0) kyD cyMmmbel nacen Y u —11;
E) pAa3HOCTE KBagpaToB udHcen 12 m 8:
r') KBAIpPAT pasHoOCTH 4Hcen 96 m —4;
I) VIBOEHHOE NPOH2BeJleHHE KBAIPATOE THCET | W —3;
) VTpoeHHOe NMpoH3BeleHHe uHeaa 15 u meagpara uncaa <.

535. He BrImoaHAA BRIYHMCISHHI, CPDABHHUTE 3HAUSHHA BhLIPAKeHHI:

a) (—0,03)* u 0; B) (—1,75)° n (—0,29);
6) 0 u (—1,25)%; r) 0,985 u 1,02,

H36. Yro Doasmme M HA CROJBRO:
a) 2% uam 3% 8) 2-3% win 3-2%
6) 5° mam 2% r) (11 4+ 19)% mam 112+ 19%?

537. CpaBHHTe HAYEHHA BHIpAXeHHH a° u a® mpn a, pas=HoM:
a) —12; o) O; E) O.

538. Hajigute nmpu x= 1,50 1 x= -2 3HAUeHHA BRIpA:HKEHH:
a) xZ, —x? {—x}g: o) :3, —f [—.r]ﬁ.
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[639.| HoraxuTe, uTo npn TIOG0M HATYPATBHOM 711 3HAYEHHEe APOGH AB-

545.

546.

547.

549,

aal.

a1,

952,

JLAETCHA HATYDPAJBHBIM TTHCIIOM:

10" —1 10" + 8 10" — 4
a) ——; B) —; B) ——-
} =5 y = ) —5

Kakwme w3 wncen —3, —2, -1, 1, 2, 4 Ap1AW0OTCA KOpPHAMH VpAae-
HEHHUA:

a) x'=81: B) x*—x=2; o) —3x2—-dx+12=0;

6) x%=64; r} x! + 2% = 6% g) X+ 8x*-x—-3=07

. Horamure, UTO He HMeeT KOpHel ypapHeHHe:

a) - +1=0; 6) 28+ 3x“ xI+1=0.

Ilpn kakoM 3HAUEHHH X 3HaueHHe BeIpaxeHHda (2x + 3)° paeno
HY.TH0?

Mokaxkure, uro vpaegerne x' + 3x°+ 2x° + x + 6 = 0 me umeer no-
TOMHTEIBHBIX HOpPHEeIL.

. HveerT 111 ypaBHeHHE -t -x¥r A -x+1=0 OTPHILATENE-

HEIE KOpHH!

¥upocTHTe BRIpAMKEHHE:
a) a'a'®(—a”: 8) x(—x)—x%); B) ¥y y% r) b .

IlpencTaBnTe BRIDAXMGEHHE B BHIE CTENEHH:
a) 2°- 8; 0) 16 - 64; B) 7" 343; r} 81 - 3%,

IlpegcTaEbTe BRIpAXKEHHE B BHIE NpoH3BeJeHNA JBYX MHOMHUTE-
Jeii, OAHH M3 KOTOPHIX paBeH a: a)a ; 6)a; B) —a .

daMeHHTe X CTeNeHbH) ¢ OCHOBAHHeM ¢ TAK., UTOOR MNoOJIYUIeHHOS
PAEBEHCTEBO OBILIO TOMISCTEOM.

a) cx=¢e™ 6) xc' =" E) cfx = r)yelx =2,
3aMeHHTe TACTHOE CTENeHBIO:
a)yb':p'% @) ™7 )allia; 1) 121900129
Hailinure zHaueHHEe BRIpAMKEeHHA:
100 . 08, 4. @i, = 10. 9r 1. L
a) 13" - 13™; B) 212 8% m) o™t 2a%; ) =5.a%
Bl 5. =l B eH P T |
6) 22 e o e
:_;'.'1.,2”- 3':'.,5[“ 3“],, ﬁl' 12:“
YTOpoCcTHTEe BEIpaMHeHHEe:
E] Ei.l'l ¥ 3: [.i.u. E'..' lu.li {1 . lurl 1
v _] 18" _} 14r-1:-210+1
IPOCTATE BRIpAMEeHHe: a) ———————; D .
p p Ei‘j k1 -32” I _i_gu. E_l"

JononHueTeneHele ynpaxdedus & rnaee |l
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553.

29k,

a857.

DD8.

559,

560.

561.

562. |

563.

564.

Brnrupcanre:

1
a) (217 — 43,07-5)%+ 5 =; 6) 17,88%- 6,4 + _- 2,8,

23| =

YopocTHTe:

a) (1" (-1)%  6) (-1)*: (1)

e e
IInomane Kpyra BEIMHCAAETCA N0 (opMmyiae S=7ar", roe r — pa-
Iuyc Kpyra. Kak mHaMeHHTcA NA0MMAAE Kpyra, eciH ero paguyce
VBEIHTHTL B & pasa; B 7 paa?

. "
ObreM mapa BeIMHCAAETCH OO0 thopMmyae V= ?.r:r'aT rjie r — paguyc
mapa. Rax HameHHTCA 00BEM IIapa, eciaH PAJHYC VBEJIHYHTE B
2 paza; B 4 paza?

BEPHﬂ JIH HPH .TIH]EGM JHAYIEHHH X pEBEHETBﬂ:
a) jxf = 2% 6) |x[*= 22

HaiguTe 3EaueHHE BRIPAMEHHA:
a) 47+ 2,5 8) 0,2 57; x) 0,2% 25%
1113 : '1'1’
11 a1z 410, 9 =12, 1), 814
ﬁ]LEJ 3% 10425% o7 81t

CpaepHNTe 3HAUPHHA BRIPAMEHHI:
a) 10° = 2 57; B) 25%% ¢ 250 300,
6) 6'° u 2'%-3'% r) 63* m 3%-5%.

IlpencTaesTe BhIpaskenne B BHie 3" mam —3":

a) (-3M%  8) (-39% B) (3" r) —(-3%)%

VIOpocTHTEe BRIpAXKEHHE:

A ()45 B )

8) ()" (—y")": r) (—e®)'- ()"

3aMernTe OVEBY p BRHIpA:KeHHEM TAK, YTOOLl MOJVUEHHOE PABEH-

CTEO OBIIIO TOXIECTBOM:
20 1 20

a)p’=x"; &) p=x"; BpF="  nywH'=p
HPE,I[ETEBLTE B BHIOe CTeII2HIM.
a) 4% 2% 6) 25'%: 5. B) 8- 16'% r) 27%: o',

IlpepcTaebTe BhIpadeHHe B BHJAe X" HAH —x ' )
a) (=% B)=)% =) (—x)'x; 7y (=) ()

|535.| CHOMBEUMHE cOocoDaMB MOMHO NPEJACTABHTE B BH/IE CTENeHH ¢ MO-

KazaTelleM, OTAHYHBIM oT 1, uxeno:
a) 2% 6) 2%

-IEE m Creneds C HaTYPANEHBIM MOKd3dTeEneM



|5&E] Ilpn KaKOM YVCIOBHH:

A) cyMMa KEAJPATOE ABVX HCEe] pPABHA HYJIIHD;
0) KBAIpAT CYMMEI ABVX UHCEl paBeH HVIHY

|_537.| HartypanrbHoe YHCI0 4 OKAHUYHBAeTCA eIMHHIEH. KRakoii nudgpoi

ORAHTHEBAETCH CTEIeHb YTHCJAA @ C HATVPAIBHEIM MOKAa3ATEIeM?
HIna KaKHX eme Tpp BEINOJIHAETCA AHAIOTHTHOE CBOHCTBOY

|568.| MokaxxnuTe, wTo npa Mo0bOM HATypanbHOM ki

564,

a70.

a71.

272

a73.

a74d.

odk ..
) THCeI0 5 2 OKAHYHBAETCH eJHHHIIeH;
0) THCeao 10 —1 KPATHO 3.

K naparpady 7
E:EI;H.DBE CTeNeHb OOHONIIEH:.

a) 3x° 7 B} a’s”; o) —8x"
6) —10ab™c’; r) —xyz; e) 2,47

H{JE,E[ETB.BLTE BRIpAAEHHEe B BHAe OIHOWIeHA CTAHIAPTHOTO BHIA
H VEAHTE Erd CTEeIleHb:

a) sab - 0,7be - 40ac: B) —a'b - 3a’b’;
&) —U,cl:'j.':-d-[ —1%.::.;1] - Qab; r) 0,6x% - (-0,5xy").

CocTaepTe Bee BO3MOMKHBIE OJHOWIEHBl CTAHJIAPTHOIO BHIA C KO-
aipdmnuerToM 5, coAepxAaNiie MepeMeHHEIE X H I, TAKHE, TTO
CTENEHL EAMIOTC OJHOWIEHA pPaABHA:

a) TpeM; 0) YeThIpeEM.

IlpegcTaEsTe BRIpAXKEHHE B BHIe NPOH3BeIeHHA ABYVX OJHOWIEHOB
CTAHZAPTHOrO BHjAa, n,u;HH 1z rmoTOpeIX paBern 20x'y:

a) iﬂ(}.:“"’_f B) —4x't x) 5xy:

6) —30x'y* }.1”:;2. e) —x'yZ.

IIpegcTaebTe AaHHBIN OJHOUWIEH B BH/Af OPOH3BEIEHHA HAKHX-
HEOVIBL ABYVX OJHOIJIEHOB CTAHAAPTHOTO BHIA:

a) —8a’c?; &) —b%y"; B) 60x'"7/7.

IlpeobpasviiTe BEIpAXXeHHe B TOHJIECTEEHHO PABHEIN OJIHOWIEH
CTAHZAPTHOTO BHAA:

a) (—10ab'??; B) (—3xy°a?)?;
6) (—0,2x'y)'; r) (—0,5ab’cH.

a7a. HPE,E[ETE.BLTE nNpoHseeJeHHe OOHOLIIEHOE B BHIIE CTeIIeHN HeRKOTO-

POT0 OIHOYIeHA.
a) 27a°b’ 3a'p? B) 0, uu:r'“ 3-i.f—-:.ll Lbc™;

6) —64a"x" - (-0,25a"x"); % 2p%

dononHuTensHule ynpaxdedws & rnase |l
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576. YnopocTHTe BRIpAMKEHHE:

7 -
a) (—x22 ) (—xy)% 1) (-5a%)°- | Sat? | ;
: e W y B
6) —t E.ry J (—3x)%; e) i_%ﬂbs}.t_aéagﬂ ;
B) {—JIEHE}E_ [_EU ]3: %) [IEH}E . :-_5xy]3;
1 \3 ; i 1 2 )
r) [Eazbl « (Dab®)?; 2) iEIEHEJ (—12x%72

577. IlpencTaebTe BRIpAKEHNE B BHAe NPOHSBEIHHA uHcaa 3 H KBa-
ApaTa HeKOTOPOrO BEIPAMHEHHA:

a)3m'n®; &) 12x%'z% B) Em‘ﬂn*‘. ¥ il Ml k |
L N x3 i

578. Ha pucyrre 81 NOCTPOeHE rpathuEn i .'!I
(hyEEOHI y=x, y= x%, y==x3% rge ] PRI
x # 0. IoaepavaAck rpadHKoM, Cpas- W HLQ_"‘
HHUTE: | ,r'ﬂ
a) 0,23 n 0,25%; 6) 1,47 m 1,47° '
0,23 u 0,23% 1,47 n 1,47 | ’d f’
gn2 aaa, 2 | / -
0.23° =»w 0,28°: 1.47 u 1,47°. Uy 7
| | 7 llid
1 =x

(=]

i

mul -\li

e}

579. a) HasectHo, uro Touxa P(—4; b) nopu- .
HAAJEKHT rpagpury (VEKIHH, 3aTaH- ; |
HOH hopMyIoi Y — x*, Haiigure 3Ha- 11 LA
yeHde b. llpuHagie:suT U rpaury 111 ]

N

aToil vEROHH Touka @(4:h)? /;4;’

0) HaeectHO, uTo Touka A(—4; a) opu- ]
HAAJEHHUT rpapury (yVHKOHH, 3470aH- 0 1 4

=

roit (hopmyacit y=x*. HaiiguTte 3ma- ! &l k5 I
yeane a. llpuragaexnuT au rpadmry -
aroil wHKENHHE Toura B(—4; —a)? :

|TE-_H_U_.'| Toura A(a; b) npuragnexuT rpadury GyHREIIHEMA:

a)y=x% 6 y==x
Ilpuragne:xar I artomy rpatdhuxy Tourm B(—a;b), Cla; —-b),

D{—a; —b)?
581.| PacnonosnuTe B NopAAKe BO3PACTAHHSA WHCIA d, d- W d°, eCIH:
a)0<a<]l; B) —-l<a<(;
0a>1l; ¥ —1,
582. Pemmure rpaduveckH VpaBHeHHE:
a}.x'.E=E—:r; B}x—l':i,
6) x* =8: r) x¥=—x+4.
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276. YmopocTHTe BRIpa:XeHHE:

a) (2 - (—x)%
f 1 ‘“:2
6) —| Fav?® | - (=Bx)%;
8) (—2x%%)% (—247)%
%
0 [ Lae) - @abd?;

i =0
1) t—aaﬁb}f-[gafﬁj :
I O A
e) | —zab' |- [—HE{I%J :
) (x%y)* - (—Bay)
y 2

a) i%xgyzj (—12x%yHE,

877. IlpeacraewTe BREIpAMKEHHE B BHAe NPOH3BEISHHA WHCIAAa 8 H KBAa-

ApaTa HeROTODROI'D BRIDAXHEHHA.

a) 3m'n®; @) 12x%'2%  B) gm‘g ne,

(4

578. Ha pucyare 81 nmocTpoeHb! rpadHEH

OYyHEOHE y=x, Yy=x°, y=x°, rue

x = 0. Iloasavace rpaUEoM, CpPas-
HHTE:

[4%]

a) 0,23 u 0,232 6) 1,47 m 1,47

1.47 = 1,47

0.23 u 0,23%;
0,23°% u 0,23%

147w 1,47 M

[ 4]

579. a) HasecTrO, wro Toura P(—4; b) opu-

HALIeHHUT rpadury (WHKIHKM, 3a1aH-
. - 2 e

HOH copMmymol y=x". HaliguTe 2HA-

yerne b. lIpHBAIIEXHHT JH paHEY

aToll hvHRIHEN Toura GN4: bh)?

0) HagecTHO, wTo Touwa A(—4: a) npu-

HAZIeHUT rpadHey (VHKIIHH, 3a1aH-

0

“

HOH thopMyaoit y = x . Haifigute a3Ha-
yeHHe a. llpuHagmesnT A rpaury
aToil hyEROHH Touka B(-4; —a)?

Piac. 817

|53|.']. Toura Ala; b) npuEALIEXUT TpaPHKY (PVHEIIHH:

a)y=x% B y=x~

Ilpuraame:xar JaH aToMy Trpagury Toukn B(-—a;b),

D(—a; —b)?

e 4 3
|5BI. Pacnomo:uTe B nopATKe BO3IDACTAHWA YTACITAS 4, 4 W 4a , eCclH.

a)0<a<l;
B) a>1;

B) -1<a<;
r)a<-—1.

H82. Pemmre rpafieckn ypaBHeHHe:
a) xZ=2— x; B) x°=6;
o) IE=E; r) xi=—x+4.
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FEEERVY MHOTOYJIEHDI

B 310A rmaee Bbl NOZHAKOMWTECE C MHOMO4YNeHaMu — OOHWMM M3 BaX-
HERWKWY BWOOE BbipAXEHWA C© nepemedHHbiMi. Bbi Hay4uTech BhINONHATh
CMOXEeHWE, BLIMUTAHWME W YMHOXEHWE MHOMOYNeHOB, MCNONB20BaTe aTK npe-
obpasoeaHna oA YNPOWeHWs BuipaxeHwin. Bol yaHaeTe o0 TakWx npuemax
PAZNOXEHNA MHOTOYNBHOE HAa MHOXWTENW, KaK BLIHECEHWE MHOXWTENs 3a
ckobki » cnocob rpynnupoexkk. MaydedHsle npeobpa3oBaHua Bol CMOXETe
WHPOKO NPUMMEHATE NPY PEelWeHWK YPABHEHWKA, OOKA3dTensCTBE TOXOSCTE,
B 3aga4ax Ha genvmocTb. B 3TOR rmaee 3HAYMTENLHO PACWMpPRAeTCR kKpyr
TEKCTOBLIX 33034, pelaemMblx C NOMOLWLLID ypasHeHud. Hapgeemca, 410 Bac
3AMHTEPECYIOT 33044 H3 CMECH W CNnnaebl, C KOTOPLIMKM Bbl Takxe Oyoere
BCTPEYATLCH B KYPCaxX PU3KKW 1 XMMUK.

N PASBHOCTb MHOIO4JIEHOB

25. MHOro4YneH v ero craHpapTHbeld BUA

EHPEH{EHHE 4x’y — bxy + 3x — 1 mpegcraBaseT coboH cYMMY OIHO-
unenoe 4x°y, —5xy, 3x m —1. TakWe BHIPAIKEHNA HAZHEBAKT MHOZO-
YACHAMU.

On PpeaeneHAe. MuorowineroM HAIBIBAETCH CVMMA OTJHO-

TIeHOB.

OnHOUYIeHE], U3 KOTOPRIX COCTABIEH MHOTOWIEH, HAGLIBAIOT LICHAMU
MHOZOWAEHA. TE.I{ wneHaMH MHorowresa 4x°y — 5xy + 8x — 1 asnsores
ogHOWIeHH 4x7y, —Hxy, 3x m —1.

oo o -

I Fean MHOroOUWIeH COCTOHT H3 ABYX TLIeHOB, el HalkIBAWT ITBY- |
UneHOon, eCIOIH H3 Tpl-':'.-"!{ TIaeH0B — TpéK‘I.]‘IEHDM. G,E[HD'-IJI'EH CRIH-
TAKYT MHOMLIeHOM, COCTOAIIHAM Ha OIHOI LWIeHd.

o=

G 8. Cymma ¥ pasHocTe MHOTOYNEHOB
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B muorounene 5a’h+ 2+ 4ab® — 8a’b — 7 unenw 5a’h w —3a’b asnsa-
OTCH NOA00HBIMH CIOaraeMBIMHE, TAK KAK OHH HMEWT OIHYV H TV e OVE-
BEHHYVH TacThk. llogobHEIMHT caaraeMeIMH ABAAKTCA 0 WieHE! 2 © —7, He
HMeInHe OVEBeHHOH vacTH. llogodEbIe cnaraeMele B MHOTO'WIeHE HAZBI-
BAKT NOJOOHBIMU HACHAMU MHOZ0YACHA, 4 TPHBEJSHNE MOJOOHBIX CJA-
raeMBIX B MHOTO'WIEHE — npusedeHuem nodoiHblx 206H068 MHO20Y.IeH.

Hpumep 1. Ilpueenem nogodHBIE UIEHBE B MHOTOUJIEHE

Sa'h + 2+ dab” — 3a’b - 7.
P lnmeenm
5a°h + 2 + dab®— 3a®b— T=(5a’b — 3a®h) + 4ab®+ (2 - T)=
= 2a°h + dab®- 5. <]
Kaxxawiit uneH MHorouneHa 2a°h+ 4ab®— 5 ABIAeTCH OTHOWISHOM

CTasgaApTHOTO BEHIA, H 3TOT MHOTOWIISH HE COTJepsEHT H-D,E[DEIHLI}E ILITeHOR.
Tarue MHOTO'MJIEeHBI HAZBIBAWT MHOZOYICHAML {'m{lﬁﬂﬂpf?lﬂﬂi’ﬂ AL,

JI000if MHOTOWIEH MOMHO OPHBECTH K cTaHIapTHOMY BHAyv. I !
BTOTO HYMHO KAMIBIL ero WieH NPeJcTABAThL B CTAHJIAPTHOM BH- :
Ie W OpPHEECTH NoZ00HEIE TIeHEL.

YJeHAMH MHOTOUJISHA CTAHJAPTHoro Buaa Sxy + 6x°y*—9 caysmar
OIHOWIeHE! BTOPOI, NATOH B Hyaeeol cTeneHeil. Hanboaemyw H3 aTHX
CTEOEeHeHl HAZRIBAKWT CMeneHbi) MHozowiena. Takum ofpazoM, MHOTO

unes 8xy+ 6x°y -9 ARIAeTCH MHOTOWIEHOM NATOH CTeNeHH.

! CTeneHBK MHOTOWISHAa CTaEIaApDTHOTO BHIA HASBEIBEARIT HAHOOIB-
IIIVHE Hd CTENeHeH BEXOOAIMHX B -Hero 0IHOWISHOR.

CTenedsn OpOHIBOIBHOTO MHOOTYIIEHA HAILIBAHT CTEIEHL TOGE-
AeCTEEHHO PAEBEHOI'O EMY MHOTOWIIeHdd CTAHI4APDTHOTD BIIA.

- I .
o I O e

IHpumep 2. Onpegennm crenens MEOrowieHa 3a' + 8ab — 2a' — a' + 5b.
b 1na aToro OPHBEIEM ero K CTAHIAPTHOMY BHIV:
3a'+ Bab — 2a' — a'+ 5b = 8ab + 5b.
Creness MHOrOwIeHa 8ab + 5b paBHa ABVM, TO3ATOMY CTENeHbL MHO-
roundesa 3a'+ 8ab— 2a' —a'+ 5b Takxe paBHA ABYM. <

YnpaxHeHusa
o83, HazosuTe KA bl YJIeH MHODOWISHA:

a) —6x'+ -6y +11; 6) 25ab + ab?—ah+ 8Ba—Th.
a84. IlpueegnTe mogo0HEIE WIEHBI MHOTOIeHA!

a) 10x — 8xy — 3xy: B) 3x'- 5x+ Tx?— 8x'+ Ba;

6) 2ab — Tab + Ta®; r) 2a®+a*— 17 - 3a®+ a®—a — 80.
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535 Hza nasHbBIX '\IIHD]"D‘L‘IEHDB BBIDEPHTE MHOIOWIEH, TOMIECTEeHHO

PABHEIN BRIPAMKEHIH) 3a° + b.
1. 4a°—db—a’+ 176 - b 2.12a° -9 —9a° + 6b + b
3. -0,7a*—Th—2.3a’+ 8b 4. 1,.8a°—4.2b+1.2a%4+ 50+ 0,2b

% IlpescTasbTe B CTAHAAPTHOM BHIE MHOTOWJIEH:
a) —8p'+ 12p* + 4p' — 8p*+ 3p?;
o) Qaa-+a>—3a’+ a’— i
B) 3xx'+ 3xx? — 5x%x® - 5x %x:
r) 3a - 4b*— 0,8b+4b*—2ab-3b+ b+ 3K — 1.
a87. SanmnmnTe B CTAHZAPTHOM BHAE MHOTOUJIEH:
a) 2ax*— ax®— a'— a*®*+ ax® + 2a;
6) 5x+ 2y° — 5x - 3xy — x’y + 6xy .
% HaiinnTe 3HATeHNe MHOTMOWISHA:
a) Bxt— 3x2+ 7 - 22— 3x5+ 42?2 opu x=-—10;
6) da’b—ab” — B8a°b+alf —ab+6 npu a=-3, b= 2.
289, HaitiayTe sHaveHHe MHOMOWIEHA:
a) 6a° —a'®+ 4a®+a'"-Ba®+ a an a——d;
6) 45 — 8% + 2%y — 2%t — 2%yt + y opm x=-2, y=-1.

590. Haiigure sHauesme MHEOrowreHa 2x°+ 1 npr x=0; —2; a; —4. Cy-

mecTEYeT JH TaROoe dHaYeHHe X, TIPH KOTOPDOM JHAaYUEHHEe MHOIO-

IeHA PABRHO HYIK; OTPHIATETLHO?

R
591. HoxamuTe, 9To MHOTOUWIEH X +y + 1 opu nwdbIX 3HAYEHHAX X
1 j OPHEHMAST NOJOEHTEILHEBIE ZHATEHHA.

592, SanmiuTe B BHOIe MHOT'OMIeHa YHCIO, COCTOAINIee 3.

a) a JecATKOB W b eIlHHNII;
6) @ coTeH, b IecATHOB U ¢ eIHHHIIL.

593. Pacnono:EuTe WIieHB MHOMOUWJISHA M0 ‘_'-,"EII:-IBEIGUJ;HM CTelleHAM IIaepe-

MEHHOH:
l—rl -:'Il i 3 - iy - 'E -—E l
a)17a —8a"+3da—a " — 1; 6)3b—¢ +oc"—0 .

594. Pacoono:xuTe 4ieHBl MHOTOWISHA IO BO3DEACTAKNIIIAM CTEOeHAM IIe-

peMeHHOM:

a) x'—5— % + 12x; E)Ey—ya—ygﬁ—l.
2895. hakopa cTeneH:s MHOTOWJIEHA:

&]4&5—2ﬂ?+{1—l: I'] 1x¥+xq —JIE—J

E}ﬁf—p—fﬂ; ;ry+,:r:.'4:1,r3 11

B) 1 — 3x; E]xy+y.=:—.rz—l?

2896, Menonkaya HATBEVIATODP, HANANTE IHAUEHNE MHOTOWIEHA:
a) X+ 4,23 npr x = 1,97; E-]a’+2a npa a=2,3.

§ 8. Cymma v pasHOCTE MHOTOYAEHOB
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a97. (Sadava-uccaedosanue.) JlokammuTe, WTO BCAKAA PpPasHOCTHE BHIA

abbb—a peawresm "a 37.

1) IlpoeepbTe BEPHOCTH STOTC YVTEEPEIASHHA I8 PA3HOCTH:
a) 2555 — 2; B} {113 —"F; E) 8999 — 5; r) 9666 — 9.
2) IlpopegnTe HOKAZATEILCTEO BREICKASAHHOIO VTBEPMISHHA.

598, PemuTe VpagHEHHE:

Gy — Y 8 4. 1 3
a) 0,8y = 70; o) Ex— 1; E) gﬂ— =
599, Brrameomre:
5 - 25° _23.8 45 3"
E.] T " D]‘ 41 b} B] Eg

600, IIpn maxoMm sHavTeHHH apryMesTa (pwErnDua y= 0,01y opusumaer
aHa'eHHe, paBHOE:

a) 240; o) —100?

26. ChoxeHue M BblY4MTaHUEe MHOINo4YneHoB

CaosmumM mMaorouaessl 5x%+ Txy —9y®—6 m —3x%— 6xy + 8.
Ilns aTOrO COCTABHM HX CYMMY, 3ATeM PACKPOEM CKOOKH M MPHBEISM
B MOJAVIEHHOM MHOTOWISHEe HOJ00HBIE MIeHBI:

(5x7+ Txy—9y2—6]+{—312—ﬁx;ﬁ-+ﬁj=
—5x" 4+ Txy -9y -6 —3x"— 6y + B8=2x"+xy— 0/ + 2.
BrluTeM M3 MHOTOWIEHAa x°+ bx° —x + 8 muorowres x — Tx — 1.

A aToro cOCTABHM HMX pPasHOCTh, PACKPOEM CHOODHH M NpPHEEIEM B
NOAVIeHHOM MHOTOUJIeHe NOL00HBIE TLIeHEI:

(P4 5x—x+8)— (x®— Tx—1)=
=4+ 5x - x4+8- 2P+ Te+1=5x*+6x+9.

MEI NpPeICTABILIH CYMMY MHOFOWIEHOE 5x°+ Txy—9y°—6 m —3x%-
—bxy +8 B BHIe MHOTOUJIEHA
2%+ Xy — E}yg-i— 2,

A PA3HOCTE MHOTOWIEHOB Yr+ex—x+8u £*°—Tx—1 =8 BHIe MHOI'O-
UIIeHA
5x°+ 6x + 9.

Boobmie cyMMy H pasHOCTE MHOIO'LIIEHOB BCETIa MOMHO NPEeICcTABHTE
B BHAS MHOTOWIEHA.

Huorga tpedyercA pelllTh: ODpPATHVI) 3aJavYy — OpPeACTABHTE MHO-
roJded B BHAE CYMMBI UM PA3HOCTH MHOroWwieHos. IIpH atoMm moaeay-
IOTCA TPABHIIOM:

GELERVE Myorodyneds



'« gCcOH nepemn CEODKAMH CTABHTCHA 3HAK <IJHC», TO WJIeHBI, KO-
. TOPEIE 3AaREJIHAIAHT B ERDE&H.H, JATTHCRIBAKIT ¢ TeMH e IHAKAMIL,
g = eCAOH IIepen CHODKAMH CTABWTCA 3HAK «MHHYVC», TO 3HAKH TLIe-
j HOB, 3AaRKJHMISeMBIX B EI{'DﬁI{H, MeHAHKT Ha [IROTHBOIIOIOAHLIE.

Hanmprmep:
gx—2y+b=3x+(—2y+ ),
ax — 2y +bh=a8x — {2y —b).

YnpaxHeHus

601. a) CocraBeTe CYMMY MHOTOT'LISHOB 4x*— Bx— T m x*- 8x u npeot-

paayiiTe e B MHOTOWIEH CTAHAAPTHOTO BHIA. 5
0) CocTaBeTe pPASHOCTE MHOTQOUIEHOB 5_.;;‘ 9n Ty —y+ 95 1 opeod-
paaviiTe £é B MHOTO'WIEH CTAHIAPTHOTO BHJA.

602. Iamm gea MHOrowleHa: 2ad°—5a+5 u a®— 4a — 2. VopocTure:

E] CYVMMY 9THX MHOIMOUIEHOR,
'5‘} Pa3HOCTE TIEDBEOTC H ETOPROTO MHOMOWIEHOR,
E:l PAIHOCTE BETODOTOD H TOepPBOTrG MHOTOTUIIeHOB.

603, IIpeobpaayiiTe B MHOTOUIEH CTAHZAPTHOrO BHJA:

a) (1 + 3a) + (a®— 2a); r)(F*— b+ T)—(b°+ b+ 8);

B) (22 + 3x) + (—x + 4); a} (8n®—3n3) — (T + 8n® — 2n?);

B) (" — 5y) + (5y — 2y ); e) (a®+ 5a + 4) — (a®+ 5a — 4).
604. YnpocTure BhIpajkeHHe:

a) 5,2a — (4,5a + 4,84°);

6) 8x° + (4,5 — %) — (5,4x°— 1);

B) —0,8b6% + 7,4b + (5.6b — 1,2b7);

r) (7,3y — y*+ 4) + 0,5y% - (B, Ty — 2,4y 7).

605. I[IpeobpasyiiTe B MHOTO'IEH CTAHIAPTHOID BHIA:

a) 18x" — (10x — 5 + 18x%); B) (B°+b—1)—(b°— b+ 1);

6) —12¢% + 5S¢ + (e + 11c%); r} (15— Ty2) — (i — ¥ — 15).
606, Halignte cyMMy B pasHOCTE MHOTOWIEHOB:

a)a+b m a—b; By—a—b u a—b;

Bla—-bnu atb rfa—b v b—a.

607. Jokaxure, TTO:

A) cYMMAa IBYX OOCTEIOBATEIBHEIX HEUETHRIX THCed KEpaTHa 4;
0) cvMMa MeTEIPEX NOCAeIOBATENLHBIX HEUETHRIN THCell KpaTHa 8.

608, JokamxnTe, UTO BRIPAMEHIE:
a) (x—y)+ (y—2)+(z—x) TOXJECTEEHHO DABHO 0;
8) (a° — 5ab) — (7 — 3ab) + (2ab — ¢°) ToRIOECTBEHHO paBHO —7.
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609. Haiigute MHOTOYISH, OoOCHe MOJACTAHOBEHM KoTOporo eMecto M cae-
IVIOIIEe PABEHCOTEO OHAMETCH TOMIECTBOM:

a) M + {53:2— 2xy) = Gx” + Oxy — _zf;
6) M — (dab — 3b%) = a”— Tab + 8b%
B) (4e’— Te®+6) - M =0.
610. Kagoll MHEOTOWIEH B CVMMEe ¢ MHOTOULISHOM 5r°—3x—9 TOMASCT-
BEEHHO PABEH:
a) 0 ) 18: B) 2x — 3; r) x°— 5x + 67

611. ¥YopocTHTe BRIpAXKeHHEe:
a) (a”- 0,45a + 1,2) + (0,84 — 1,2a) — (1,64" — 2a);
6) (¥ — 1,75y — 3,2) — (0,317 + 4) — (2y — 7.2);
B) Gay — 2x°— (8xy + 4 + 1) — (—xy — 2x° - 1);
r) —(2ab*— ab + b) + 3ab® — 4b — (5ab — ab’).

612, VopoctiTe BRIpaXKeHHE:
a) Bad + (—Ha’b + 467 + (a®b — 567+ 2);
6) (xy + &+ vy — (22 + y*— 2xy) — xy.
613. Haligure aHatueHEHe BRIpaXeHHA
(5,7a’h — 3,1ab+ 8b%) — (6.9ab — 2.3a°b + 86%),
ecam: a)a=2 m b=5; Dla=—-2 u b=43.
614. BeraueanTe 3HATEHHEe BRIPAMHEHHUA Sat— (3xy — T:t.'g} +(Bxy — 12:!::2},

eCIIm:
a) x=-0,20 n y=4; 6) x=-5 m y=20,1.

615. Joxkaxxknute, UTO OpH A0O0M SHAUEHHH X PAa3HOCTE MHOTOWISHOB
; . ; 1 o
0,7x' + U,EIE— o H —D,dr’+ EI'__ 8 NOPHHEMAET OOTOHHTEILHOE

SJHATEeHHE.

616. ([daa padomw &6 napax.) VuanipMmcda OwlIa OpeiTodeHa zajlaua:
«HalignTe zHA'EeHNEe BHIPAXKEHHA

(Ta®— 6a°b + dab™) + (ha®+ Ta®» + 3ab®) — (10a*+ a’b + 8ab?)
npu a=-0,25s.
D,EI;HH 3 }-‘TIEHHHDB CEaA3AT, UTO B 380AaYe He XBATAST TAHHBIX. HP-E.B
M oR?

1) OBecyonre IpPYyT ¢ APYTOM, B KAKOM ciAyUae YVIeHHHK OKa)KeTcd Ipas.
2) BrinonHUTe OpecdpazoBaHHA.
4) CaenaliTe BRIBOI.

617. Karoit IBVUIeH HYHHO CJA0MHTE ¢ MHOTOWISHOM X+ yE— dxy+1,
TTO0OBRl B Pe3VIARTATE NOJAVIHJICA MHOTOWISH:
a) He COAEPPHAIIHN NepeMeHHVI) X;
6) He cOOep:HAIIHN NepeMeHHVID 4
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G185, IEDI{EH{H'TE, UTO He 3aPHCHT OT X dHaYeHHe BhiIDASEeHHA

3

-

Ill | E L
2 —0,4xy—1,5y+ 1 — | 5% - =Xy + D,Elf].

619, ,HDH.H.'-I{HTE, HTO SHaAYeHHe BRIpAMEeHHHA He 3aBHCHT OT 3HaYUeHHA

nepeMeHHON:
a) 1,7 = 108°—(1 - 35 )+ (2.8 + 0 %)
6) 1 -8 —(8b—2b%) + (1 + 3b— b°).

620. Iyete x = 5ba’+ 6ab— b?, y=—4a®+ 2ab + 3b%, z = 9a°+ 4ab. Ilog-

CTABRTE 3TH MHOTOYIASHERI EMeCTO X, Iy H & B ITaHHOE BRIDAXeHHE

H VOPOCTHTE erc: a)x+y+z; 6)x—y—=z.

621. PemnTe vpaBHEeHHe:
a) (23 +3x) + (Bx—41) = 15;
0) (19 +2x) —(5x— 11) = 25;
B] [.B"EIJ' —1.8)— {5325" + 3,4) = —5,85;
r)1-(0,5x—-15.8)=12.8—-0,7Tx;
|E..:I H:E = 1:5y T {1:5y T D:E] = E,if; 1 E:
e) 4,2y +0,8=6,2y - (1,1y + 0,8) + 1,2.

622. PemnTe vpapHeHHE:
a) 8y —a—(b— 2y)=4,3; B) 8x + (4 +3x)=10— x;
6) 0,5y —1—-(2y +4)=y; r)1,3x—2—(3,3x+5)=2x + 1.

623. llpegcraebre BRIpAXKEeHHEe B BHE CVMMEI KAKHX-HHOVIE IBVUIEHOB!
a) 3x%- 2x%— x +4; 8) —6y' + 45+ 3y*- 2y.

624. IlpencTaBeTe BRIpAMKEHHE KAKHM-JIHO0 COOCOD0M B BHIE PA3HOCTH
OJHO'JIEHA W TPEX'LIeHA:

a) x® + 2x% — 8x — b5; 6) 3a'+ 2a®*+ 5a®— 4.

|EI:25.| HNaeecTHO, UTO OpH HEKOTOPBIX HATYPAJILHBIX 3HAYEHHAX N1 3HA-
[eHHe BRIpAXKeHHA n”+ n KpatHo 30. Bymer nu kpatro 30 npm
TeX e ZHATEHHAX /1 3HAYeHHEe BRIPAMEHNA:

a) m* + 31n: 0) n®—29n?

626. (daa padomws 6 napax.) HokaxuTe, YTO CYMMA:

i) TPEX MOCIeJOBATENBHEIX HATYPAIBHEIX UHCEN KPATHA o)
0) YeTEIpEX NOCJIeI0BATENEHEIN HATYPAJIBHBIX HCENT He KEpaTHa 4.

1) PacupeaennTe, KTO BEINMOJAHAET 3aJaHHE 4), A4 KTO — 3aJaHHE 0),
H BEINOTHHUTE HX.

2) IlpoeepeTe APYVT ¥V APVIra OPABHIBHOCTE BHEINOJTHEHHA IIpeodpa-
Z0BAHUI.

3) Bricka:uTe AHAJOTHTHOE NPeINOlc:HeHHe 0 cyMMe OATH Oo-
CIeJOBATEILHEIN HATYPAJIBHEIX THCE] H NPOBEPRTE, BEPHO JH OHO.

8. Cymma ¥ paaHoOCTh MHOMOYNEHOoB
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627. (Sadara uccaedosanue.) B sApuahmernres Jl. P. Maramiuroro,

HanucaHHON B Hauasge XVIII B., npegnaraerca Takoil cnocod yra-
IBLIBAHHA 3AIVMAaHHOIO ABYVIHATMHODO WHCIA:
«Ecam KTo sagyMan ABV3IHAYHOS THCIO, TO CHAMH My, YTo0bBl OH
VBEJIHTHI THCIO AecATHOR B 2 pasa W K TPOH3BeIeHHD NpPHOABHI
5 egMHHI; 3aTeM NOJAYUSHHYVH CYVMMY VEEIHYHI B 5 paz H K HO-
BOMY Npon3BeleHni npudaema 10 eguHHD H THCIO0 €IHHHAIL 3a1V-
MAHHOTO THCIA, & Pe3VILTAT OPOH3BeIEHHBIX AeHCTEHH CcoODIIHI
Orl Tebe. EcIH Thl M3 YVEA3AaHHOTO Pe3aVIbLTATA BRIUTEIIL 55, TO Va-
Hapllk 38VMAHHOE THCIOS,

1) BribepuTe ABYVZHATHOE THCIA0 W OPOBEphRTE OpPeLI0:HeHHBIH CHOo-
cOD VTAOLIBAHHA 3AIVMAHHOTO YHCIA.

2) llpegnomuTe cocely 1O NapTe 3aJVMATE ABV2HATHOE THCIO, BhI-
OOJHHTE VEAZAHHBIE B YCJIOBHH 3a7aUd JelCcTBHA H COODIIHTE pe-
3VIBTAT.

a) Haligure uncno, 3agyMaHHOE COCEIOM.

4) Hoka:xnuTe CcHOpABefIHBOCTE CcHOocoDa OTraJgelBAHMA 3aIVMAHHOIO
ABYZHATHOTO THCIa, DpeldoderEHoro B yviuedoHHKe JI. D, Marsnuroro.

628, [IpegcTaEsTe BLIpa:keHHe B BHIAE OJHOLIEHA:

a) (222)% i—.rﬂ; r) (—0,56¢'d)? (—4e%d?;
6) —0,2a°b: (—5a°b2)5 1) (—pq)°* (6p°g) %
B) (—3yH* %yﬁ; e) [Emn]'l- (—8mn®)",

629. C moMomplo KAaTbKEVIATOpa HAHANTe 3HaYeHHe BRIpAMEHHA 1 — I,
ectn x=1.,4, y=0,137.

KoHTpOneHbIE BONPOCE! U 3a0aHUN

AdanTte onpepeneHne MHOro4YneHa.

1
Ha npwmepe muorousnesa 5ax + ax” — dax - 3% OOBACHWTE, KAK MpK-
BECTH MHOTMOYNEH K CTAHOAPTHOMY BMAOY.

Y710 HazbiBASTCHA CTENEHLID MHOroYneHa? HPHEE,I'],HTE npumMep MHOro-
HreHd TPE‘.TI::EI:"'F CTengHM.

COCTaBLTE CYMMY W Pa3HOCTE MHOTOYneHoB x°— 3y + 6w —x*+ 3y + 1
W NpeocdpazyiTe KaxO0e BbipaXeHWe B MHOTO4YIeH CTaHOapTHOro Buaa.

B mHorouneHe 5x° — x + 4 3akmoyvTte B cKOOKWM OBA NOCNEOHWX YNneHa,
NoOcCTaeveE nepen ckobkamum:

a) 3Hak «nmpc»; 0) 3HaK «MUHYC»,
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| NPOU3BEOEHMUE OAHO4YJIEHA
U MHOTO4JIEHA

27. YMHOXeHue oaHOo4YNeHa Ha MHOro4dYneH

T 3 -2 i g

YMHOMHM OOHOLIeH On° Ha mEOrounen Tm — 3n+ 4.

rH‘.-TI.H 2TOrD COCTAEBHM HX OpPOHIBEICHHE H HPEﬂﬁPEﬂF’EM erd, HCIIolb-
2VA pacnpeldeIHTeJLHOE CBOIICTBO VMHOREHHA. Y MHOMIAA OODHOYWIeH HA
KaXILIH WIeH MHOTOWIeHA U CHEIAJLIBAA PesVIRTATEI, DOJIVIHM

Biep. B 4
O9n'(Tn” —38n+ 4) =
¥ a ; v g B —_ e T .
=9n*- Tn’—9n® 3n + 9n®-4=63n" - 27n'+ 36n%
-2 i
IlponaeegeHne OZHO'LIIEHA On? 13 MHGI'IDIUIEH&? in"—3dn +4 MBI Opex-
CTAEBHIH B BHAe MHorowneHa 63n"— 2Tn + 36n°.
Boobuie npouaBefeHHe OIHO'LJIEHA H MHOMO'LJIeHAa BCErga MOMHO

OpeldcTABHTE B BHAE MHOTI'O'LIEHA. Hp}[ YMHOHEeHHN OOJHO'WJIeEHA Ha MHO-
rowiaeH DOJB3VHTCA HOPABHJIOM.

B W S B N A T BEN RN AN IS BN BN B W NS AR B S S e AN A S B G A O S O S s .

UTODE] YMHOEHTE OJHO'IIEH HAa MHOTOWIIEH, HVAHHO VMHOMEHATH
aToT OODHOWIeHR Hia REI}H,I[!:Iﬁ UIleH MHOI'OUWI2Hae H ITOJIYIeHHRIe

|
i
I
¢ HPpOH3BEDEHHA CAGHHTD.

oo o s o o

B ar o o on an o B B ar S D D G S S I DD S S I S S I Er e S S En e S

INpumep 1. VMEORHUM oJHOUIeH —3a° Ha MHorowiesx 4a®—a+ 1.
P BocnoasayeMeda NpaBRIOM VMHOMKEHHA OJHOUISEHA HA MHOTOWIEH:
—3a*(4a*—a+1)=-3a"-4a*— 3a’+(—a)- 3a*- 1=
= —12a" + 8a°- 3a°. <
SaMeTHM, TUTO 3ANHCE MOKHO BECTH KOpOUe, He BREINHCHIBAR MNpOoMe-
HVTOUHEIE Pe3VIbBTATHL:

~8a*(4a” —a+ 1)=-12a"+ 3a®— 3a”.
INHpumep 2. YopocTHM BEIpAKEHHE 3" — 2x{x + 8).
P 3x%— Za(x + 8) =32 — 2x" - 16x = 2" — 16x.<

YMHOMeHHe OJHOWJIeHA HA MHOTOWIEH 'ACTO NPHMEHAeTCH OpH pe-
MIeHHH VPaBHeHNI.

HNpumep 3. Pemmuy ypasrerne 8 — 5x(x— 7)=1 - 5x~.
b IInveem
B—ax{x—T)=1-5x";
B— 5+ 85x=1-5x%
—5x%+ 35x + bxr'=1-8:;
89x = —1;
x=-0,2. <

& 9. MNpowasegeHre 0OHOYAEHA U MHOMO4YNSHA
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2x -1 x+ 5

HNpumep 4. PemnuMm vpaBHeHHe gt g = 2.

P VMHOMHAM 00 YACTH VPABHEHHA HA HAUMeHBIIee oDllee HPATHOe
aHaMeHaTenell apodei, T.e. Ha uHcao 18:

[2x -1 x+5)
i = r'18=2'liﬂ;
L G
2x—1 xr+5a .
18 —— - 18 =36;
9 6

22x—1)—a{x+ 5)=ab;
dx — 2 —3x— 15 =36;

r=53.<

YnpaxHeHus
630. BrmonauTe yMHOMeHHE:

a) 2x(x®— Tx—3); r) (y* — 2.4y + 6)- 1,5

6) —4b Efﬁeﬁ— 3h — 2); 1) —0,5x%(—2x%— 3x + 4);

B) (3a® — "+ a)(—5a’); e) (—-3y~+ 0,6y)(—1,51%).
631. [IpecbpaayviiTe npoHaBeIeHHe B MHEOTOWIEH:

a) 3abla”— 2ab + b5 r) (~Zax” + 3ax —a’)(—-a’x%);

6) —x°y(x’y —x* -y 1) (6,3x%y — 3" — 0,Tx) - 1027y %

B) 2,5a%p(4a®— 2ab + 0,2b%); e) —1,47° ¢ (5p%g — 1,5pg" — 24°).
baZ. llpeacraBbTe B BHAe MHOTOWIEHA:

2 B s L =f2 o 8 -
a) ;‘::r{l,*l:c — 3,5y); B) E{Ibl;tlgﬂd — Jab+ gb{]:
1 z a2 " 2 =l = 1 5 A

6) -3 (1,2d" - 6e); r) —Eﬂ,gy"|my2— Eazy — %33 J
633. BrmonauTte yMHOEeHHE:

a) —3x¥—x*+ x - 5); r) 3alx(a®— 20x + x*— 1)

6) (1 + 2a —a?) - ba; ) (Py — xy + xif + i)+ 8xy?;

: 3
8) x%y(15x — 0.9y + 6); e) —=a'(2,16% - 0,7a + 35).

634, YopoeTiTe BRIpa:kKeHHe H HallguTe erc HaYUeHHe:
a) 3(2x— 1)+ 3(3 —x) opun x=-1,5;
6) 25a — 4{3a— 1)+ T(5— 2a) npr a=11;
B) 4y — 2(10y — 1) +(8y — 2) opu y=-0,1;
r} 12(2—-3p)+35p—9(p+ 1) opu p=2.

635. IlpegcTaBhTe B BHIEe MHOTOUJISHA:
a) 14b+ 1 —6(2 — 1154); B) 14(7Tx—1)— T(1l4x+ 1);
6) 25(2 — 3¢c) + 16(5c—1); r) 3b(2 —y) — 6(5 — 2y).
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636.

637.

638,

639,

640.

6G41.

b42.

b43.

644.

645.

6G46.

YIOPOCTHTE BREIPAMHIEHIE:

a) 14y + 2y(6 — y); n) Tbldec — b))+ 4c(c — Th);

6) 8y°— 2u(5 + 2y); e) —2y(x*- 2y) — (xPy + 45°);

B) dx{x — 1) - 2{2x"— 1); ) 3m*(m + 5n) — 2n(8m*— n);
r) 5ala” — 3a) — 3ala®— 5a): a) 6m°n® — n*(6m°n +n — 1).
IlpeacTaBsTe B BHAE MHOTOUJIEHA:

a) bx{x—3) —x(2 —x); B) ax(2x —aa) —x{ax + 5a°);

o) —azq‘:-}a — 5} + fla{ag— al: r) —rlmE(n‘?— mE] + Br:E{mz— ::E‘_i.

HaiignTe 3HaAUeHEHe BRIDAXKeHUA:

a) —2x(x’—x+3)+ x(2x¥°+ x—5) upu x=3; —3;
o) x(:r—y]—y{yz—.r] npr x=4 u y=2.
BriuucanTe 3HAMEHHE BRIPAMEHMA:

a) dx{Z2x— 6)—2,5x(4x — 2) opa x=—-8; 10;

0) ba(a — 4b) — 4b(b — 5a) opun a=-0,6 u b=-0,5.

YOpoCcTHTE BHIpAMKEeHHEe: n

a) (3a%)* — a¥(1 - 5a);

¥ 3 i )
U O T s
6) | -5/ —b|l11—zjb Lk
B) x(16x — 2x%) — (2x7)7; x .
r) (0,2¢%)* - 0,01c'(4c% - 100). - —t -
C moMomibi pHCYHEA 82 passAcHA- Puc. 82

TEé TEOMETPHUYECKHH CMBICT (DOPMYJILI
alb+cy=ab+ ac ana DOTOKHTEABHEIX 3HAYeHHI a, b H c.

Ilpusegure KOHTRIOPHMER i Wy 7 VTEEDMIeHNA: BRIPAMKEHHE
o i |
2x—1D—xH{x -+ -2+ 3+ 2x—1,5)
NpH J0D0M ZHATEHHH X OPHHHEMAET HOJHHTEIBHOE 3HAUYeHHE.

,D:IJRHH-{HTE, ITO 3HATEHHe BRIpaHeHHA

y(By —y+5)—(20°+ 8y —16) -y -y + 2)
He 3apHCHAT OT y.

HoramnTe, TITO BRIPAKEHHE TOMASCTEEHHO DPABHO HYJIH:
a) alb—c)+ ble —a)+ cla —b);
6) alb+c—be)y— blc+a—ac)+ clb —a).

MoramuTe, YTo BhIpameHne 2x(x —6)— 3(x° - dx + 1) npr mobux
AHATEHHAX X NPHHHMAET OTPHIATEIRHEIE ZHATEHHA.

Pemute YVPabBEHeHHE.

a) 5x + 3(x — 1) = 6x + 11; 1) 6+ (2 —4x) + 5= 3(1 — 3x);

6) 3x — 5(2 — x) = 54; e) 0,5(2y — 1) — (0,5 - 0,2y) + 1 = 0;
B) 8(y — T)— 3(2y + 9) = 15; %) 0,15(x —4)=9,9 - 0,3(x — 1);

r)0,6-0,5y—-1)=y+0,5; z) d(dx—1)+2=5(1—-2x)—1.

£ 9. MpownasapeHKe OOHOYNEHA KU MHOMOYNeHA
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647.

648,

649.

|m
o
o

651.

652.

653,

Haiigure KOopeH:s VpABHEHHA:

a) 3x(2x—1)— 6x(7 + x)=590;

6) L,5x(3 + 2x)=3x(x + 1) — 30;

B) Bx(12x — 7) —dx(15x — 11) = 80 4 29x;
r} 24x — 6x{13x — 9)=-13 — 13x(6x — 1).

PemiiTe ypapHeHHe:

a) 3(—2x+1)—2{x+ 13)=Tx— 41 — x);
B8) 45— 2a)+ 3(a —4)=06(2 —a) — da;
B) dy(dy — 1) — 2y(by — 5) =9y — 8(3 + y);
r) 15x 4+ 6x(2 — 3x) = 9x(5 — 2x) — 36.

Ilpr EaxkoM 3IHAYEHHH HNepeMeHHOI:

a) aEaYeHHe EBhIpaXKeHHA 2(3 — 5¢) Ha 1 MeHBIOIE ZHAUSHHA BRIpa-

smeana 41 — e);

D) aHaueHHe BrIpa:eHHA —o(Z2x + 1) ma 20 Donpule 3HAYEHHA BEI-

passeHna Bx + 5;

BE) 3HAYTEHHE BHEIPAMEHHA oX + 7 B o pazsa MeHBIIEe IHATeHHA BEI-

paxxerna 61 — 10x;

r) 3HAYEHHe BRIpa:XeHUA 8 —y B 2 pasza Doakloe 3HATEHHA BEIpA-

wmeHua 7+ y?
PemuTe ypapHeHHe:

oA 2z
— 4+ == 14; g+ F=— ) -+ 1
a) 713 14; r)2z+ o = ) g
ﬁ]ﬂ a_ﬁ_ ].Ef: =1-|:'_T_ Ejaﬂ—ﬂ
2 8 Mg 12 8
y R 3n n
i —_ = —_— — 44 = . Filhiri- 0 At
B) ;=¥ 1: e) 9 +3 1 =0; H) =
HaiignTe KOopeH:s VpPaBHEHHA:
6x—5 2xr-1 4y-11 13-y
a = + 23 ) — + — = 2
) =3 3 ) 15 20
5 b—x Sx—1 4 3 — by N y 0
J 9 L 5 s ﬂ.} 3 =3 . Ke
5x—-7 x—§& ¥y 3 2y
o e " a — — =
B) 1z s % ) 4 5
Pemute yvpapHeHHE:
3x+5 x+1 by -1 y 2y
a)—— "5 — L Bl ™18 "5 3
5 2p—-1 p+1 12—x S—g T
) T T3 P B~ 3 6
HaiignTe KOpeE:s VpaBHeHHHA:
_x-3 2 x 2m+1l  , m  G-m
atl13 28 3d—&  a, £+ _¥=-1_ o ¥v

1| b3 g | |0

(=]

s B



654.

6a9.

656.

baT.

638.

659.

660,

bbl.

bbZ.

bba.

Pemure vpapHeHHE:

6y+7 B-5 Ze—=1 o 43
a) '4 - qy=5: T'.'l—§—+‘__i= 6
_. Ga—-1 2a-3 sp-1 2p+6 A
ﬂ.} 3 = 5 _1: -ﬂ;] 2.4 = 36 _-l_U1
13%—4 =9 5 e 1-3x dx+20 K x
B) =7~z ~ % e =3 z

I[lepumerp TpevroasHEHKa 44 em, OnHA B2 ero cTOpoH HA 4 cM MeHb-
me apyroil 1 B 2 paza Doasmre TpeTkeHd cTopoHEI. HallguTe cTopo-
HEl TPEYTroJdLHHEKA.

DupMa apeHIvVeT TPH DOMeNeHHA obimeil naomansin 166 M-, Ilno-
ik OJAHOTO H3 HUX B NOATOpA paza DoNblle IAOMIATH IPVIoro
o Ha 6 M° MeHBIIe IOMALH TpeTerero. Haligure nuomanes Kamgoro
NOMEIITeHHA.

CmapunHaa zadaia. Tpoe BRIUTpalTH HeHOTOPVIO cyMMYy geHer. Ha
1 £

AOMW MepBOTO OPHILIACE T BTOH CYMMEI, Ha JOJI0 BTOPOTO — =,

a Ha goaw Tpetkero — 17 dutopnHoE. Kak BeIWK Bech BRIMTPHIIIY

B nepeomM capae 0RO CII0MXEHO CEHA B 3 pasa DoJbIIe, TeM BO BTO-
pom. Ilocae Toro Kak H3 OepBOTO capad B3Aa® £ T, a BO BTOPOIL

i3 ]
,Il;ﬂﬁEBHJ‘IH 2T CceHa, BO BTODROM Capie ORa43ATI0OChH f TOro, ITo GCTE-

A0Ck B NepBoM capae. CKOJABKO TOHH ceHA GBLIO B HamkIoM capae?

Crammean exeqHeBHo o 60 ra emecto 50 ra, Opuraga cymMena cHO-
CHTB JIVI HA OIHH JdeHb OBICTpee, UeM ILIAHHpOBATOChE. HakoBa miao-
mangs ayra?

¥eenauunue cpegHw crkopocTs ¢ 250 go 300 m/MuH, cnopTcMeHEA
cTama npoberaTs AUcTaHOU Ha | MmuA OvicTpee. KakoBa anuHa
AHUCTAHIIAN Y

Ot Typbaasl o ODpHEAJa TYPHCOTHE HIIH €O CHOpPOCTRH 4, KM/,
A BO3BpAaIlanHck HA Typbady co CHoOpOCTEH 4 KM /U, 3aTpaTHB Ha
obpaTHRI OVvTe HA 15 muH Doasire. Ha KakoM pacCTOAHHH OT TVP-
fasel OBLT caeladH NpHBAT?

Hz oyarTa A BRlexan eenocHnegnct. OgHOBpeMeHHO ECJe] 3a HHM
U3 OVHKTA B, oTeroAamero oT nyvHETA A Ha pacctoaane 60 KM, BBI-
EXAT MOTOINWEIHCT. BelocHIeaweT exXanl co CcHopocTeH 12 mwm/w,
A MOTOIHMEIHCT — 0 cEopocThio 30 kM/4. Ha raroM paccTOAHHH
OT OVHETA A MOTOODHKINCT JOTOHHT BeJocHIegHcTa?

Mz nyHEKTa A BRIIIA TPYI0BAH MAINIHHA €0 cKOpocThHy 60 wwm /.
Yepea 2 1 Beaex 2a Hell U2 OVHETA A BRIILIA JerKoBafd MallHHA CO
cropocThio 90 Em/u. Ha Kakom paccToAHHH OT OVHETA A Jerkoeas
MAINHWHA AOTOHHT TPYI0OBVIOY

§ 9. MNporaeegeHrve OOHOYNEHA W MHOMOYWeHa
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664. B 190 r BogHOTO pacteopa coad godaeman 10 r comn. B peayasra-
Té HOHIEHTpPAIHA PaAcTBOpa HoBRIcHIack HA 4,3". CKOJIBKO coal
GBII0 B PACTRODE MEPBOHAMAIBHO?

665. B conaer omopa B Menu maccoil 16 kr mobapnnan 2 xr omoea. Ilocroe
ATOrC COAep:HaHHe 0J0BA B CILTABE TOBBICHIOCE Ha o'%h. UKOIBKO

OJM0BA OBLTO B CILIABE NEepBROHATANLHO!
666, HaiignTe HoOpAHMHATEL TOUKH OepecedeHHA TPaHKOB JIHHEHHBIX

(hyvERIOHIH:

a)y=56x+29 u y=-3x—11; D)y=12x u y=1,8x+9,4.
667. B karnx KOOPAHMHATHRIX UeTBEPTAX PAcCHolodeH rpadnl GvHKINH:

a) y=—28x; B) ¥ = 0,05x;

6) y=—28x + 4; r) y=10,05x - 2,57

G68. Pemmmte rpathHtTecKkn VpABHEHHe x- =6 — x.

bbY. YopocTHTe BRIpa:HeHHe:

F 2
a) { %aﬁya] - (—ay); 6) —0,1a's” - (—-30a°b).

28. BbiHeceHne obLWero MHOXUTEeNa 3a cKobku

Ilpir pemreEWH VpPAEHEHHII, B BHIUHCJISHHAX B pAje IPYIHX 3a1ad
OBIBAET MOJIEZHO ZAMEHHTE MHOTOWIEH IMIPOHM3BEIeHHEeM HeCHOIBHKHX MHO-
rOJIeHORB (CpelH HOTOPRIX MOTVT OBITE H ofHOWIeHEH). llpegcraBiernne
MHOIO'WIEHA B BHIe TPOHM3BeIeHHA ABYX WIH HEeCHOJABHKHX MHOIO'LIEHOB
HAZBIBAKT PAIIONEHUCH MHOZOYACHA HO MHONUMEIU.

PacemorpuM MuEOrowIeH 6Ga b+ 15F. Kamamil ero wieH MoOMHO
FANHUCATE B BHIE NPOHM3BefeHHWA BV MHOMHTENelH, oIHH M2 HOTOPHIX
paees 3b:

6a*b + 156" = 3b - 2a°+ 3b - 5b.

IlonyuerHOe BREIpAXEeHHe HA OCHOBE pPACOpelelUTe/IBHOIC CBOHCTEA
VMHOM¥EHHA MOMHO NPeICTABHTE B BHIE NPOH3BEIeHHA IBYVX MHOMH-
Teaed. UgmH B3 HUX — o00OIHE MHOKHTeXb 30, a apyrod — cyMdma
2a° n Hb:

3b- 2a*+ 3b - 5b = 3b(2a + 5b).
Hrax,
6a b + 156" = 3b(2a>+ 5h).

Mger PAGAOEHEIN MHOOYWIeH HA MHOANTEeIH, IDpeICTABHE €0 B BHOE

. 2 0 <
IpOH3EeIeHHA OJHOWIeHA 30 H MHorouneHa 2a™+ 5b. IlpuMeHEHHEIN cOo-
cod paznoMeHHA MHOTOWIEHA HA MHOMHTEIH HAJBIBAKWT SbIHECCHUECM
O0LLE20 MHONCUMEAR 3d CKODKL.
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PEEEMDTPHM OpHEMepEl pPazmTOsHeHd MHOTOWISeHa HA MHOEITETIH C
OOMOIOBH) BRIHECEHHA 00IIero MHOMEHNATENA 38 CHODEINM.

Hpumep 1. PagnoxuM HA MHOEHTEIH MHOTOWIEH
~15x"y*- 30x*y" + 45xy.

P UneHsl 3TOr0 MHOTOWIEHA HMEIOT PA3AHYHEIE 00INHe MHOMEHTEIH: X,
Iy, SXI, 5" m ap. ODBI'THO B MHOTOWIEHE ¢ OeldbIMH Koa(upHIIHeH-
TAMH MHOMHTEAE, BEIHOCHMEIN 38 CcKODKH, BRIOMpPAIOT TaK, YTODHI
UIeHEl MHOTOWIEHA, OCTABMIErOoCcA B CHODHAX, He cojep:Haan obmiero
OVHBEHHOTO MHOMHTENA, a4 MOIVIH HMX Koa(pHOIHeHTOB He HMeIH
0DIMUX HATVPAIBHBIX TelHWTened, Hpome 1.

B muorownene —15x - 30x*y+ 45x 'y Mmogvan wosdupunuerToR —
yneaa 13, 30 1 45. Hx gaubonasmmil obninii geaurent paegeH 15. llo-
ATOMY B KauerTBe KoappHOueHTA 00HOIero MHOMEHTENd MOMMHO B3AThE
uneao 15 mwan —15. Bee wieHBl MHOTOUIEHA COTEP:HAT OepPEeMeHHBIS
x #u y. llepeMerEaA X BEXOOIHNT B HHX BO BTOPOIH, TpeTheH H UeTBED-
Toil cTeneHAX, MOSTOMY 33 CKOOKH MOMKHO BEIHECTH ix. IlepeMeHHAas
I COAEP:ENTCA B WIEHAX MHOTOWIEHA B TPeThbel, BTOpoil H NepBoii

CTENeHAX, HO3TOMY 3a CHODKH MOMHO BhIHecTH Y. Mrak, 3a croDrH
IenecooGpaAZHO BEIHECTH ofHOWIeH 1527y mam —15%° y. BelHeceM, Ha-

- -
npuMep, 38 crobkr —15x%y. HHoayvunm

~15x" % — 30°%° + 45x 'y = 15 y(y® + 2xy — 8x°). <

IHpumep 2. PaznomuM Ha MHOMKHTEIHN BRIPAXEHHE
3a®(b — 2e) + T(b - 2¢).

BB 3T0ll cvMME KAMIOE CIATraeMoe COIepPHHT MHOMEHTenb b — Z2c. Bri-
HeceM 3TOT MHOMKHTENh 34 CHODKM!

3a¥(b— 2c)+ T(b— 2¢) = (b — 2eNB3a’+ T). <
Hpumep 3. llpeacTaBuM B BHAE OPOH3BEIEHHHA CYMMY

al{x —y)+ bly — x).

P MuooxxuTens x — y B ¥ — X OTAHYAKNTCA APVT OT APYTra JHINE 3HAKOM.
BrigeceM B BRIDAMEHHH Y — X 34 CKODKH —1, moayamm

afx—y)+ by —x)=alx —y) + b(—1)x —y) =
=a{x—y)—blx—y)=(x—y)la—b).
SANHCE MOMHO BECTH HOPOTe:
a{x —y)+ by — x)=
=aglx—y)—blx—y)y=(x—yMa — b).<

SaMeTHM, UTo npeocdpazoeadue by — x) = —b{x — y) MoxHO OOBACHUTE
HHATE: ecJIH H3MeHHTh 3HAK V BTOPOTrD MHOMKHTeNA H Oepel NpoH3Bede-
HHEM, TO 3HAUEHHe BRIpAXHeHHS He H3MeHHTCAH.

& 9, MNpoxv3seaeHne OoHOYNEHa W MHOMOYNeHa 1473



Ilpumep 4. Pemmum ypaeHerne 2x°+ 3x=0.
P B BripameHHH 2x"+ 3x BEIHeceM 2a CKOOKH MHOMHTENE X. ITomyam
x{(2x+3)=0
Ilocronsry 00a MHOMKHTENIA B JeBOH YACTH NOJYIEHHOIO VPaBHeHHA
HMEIT CMBICT TPH JTH0LIX 3HATEHHAX ¥, TO npoHaeegenne x(Zx + 3)

PABHO HVIIH TOTI8 H TOAOBKO TOT'OA, KOO PABEH HVIK XOTHA OBl OIdH
H3 aTHX MHD}HHTE.]IEﬁ, T. €. REOrga

x=0 nm 2x+3=0.

Pemtas yparHeHuHe 2x + 3 =0, gaxogum Zx=-3, x=-1,5.
CnegoeparensHO, npouaeegerne x(2x + 3) HDPH]ILT,E[ETL‘H E HYJIbL TpH
x=0 u opm x=-1,5, T.e. ypaEHeHHe 2x°+ 3x =0 mMeeT IBa Kop-

-

Ha: 0 58 —1,5.
SanHchk MOMHO BECTH KOpOUe:

24+ 3x=10

x(2x 4+ 3)=0,
x=0 nm 2x+3=0,
r=0 mm x=-1,3.

Oreer: 0w —-1,5.<

Hpumep 5. Hokamem, UTo cyMmMa 3"+ 38"+ 3% penmrea ma 31.
P Brigecem B pripaxxenun 3°+ 3 + 3% za crobrm 3%
3°+37+3°=3 {53+5 1)=3%27+3+1)=38%31.

Mel OpeACTABHIN CYMMY 3 +3"+3%n BHIe OPOH3BEIEHHUA JBVX Ie-
JBIX YHCEeN, OZHO H3 KOTOPBIX pasHO 31. JHaAUYMT, JAHHAA CYMMAa
nernTea HA 31, <

YnpaxHeHusa
e

670. Pazno:xnTe HA MHOGKHTEIH H clenailiTe TPOBEPHEY:

a) mx + my; D) kx — px;: E) —ab + ac; r) —ma — nda.
671. BrigecuTe 38 cHOODKHM ODOIHI MHOEHTEIL:

a) ax + dy; r) —6bm — Yn; x) ab + a;

0) 4a — 4b; I) ax + ay; a3) cy —c;

B) 3c + 15d; e) be — bd; H) —mda — d.
672, IlpencTaeeTe B BHJAe NPOHIBEJeHHA:

a) Ta+ Ty; B) 1Z2x + 48y; ) 12a+ 123

6) —8b + 8c; r) —9m — 27n; e) —10 — 10e.
673. PaanoxnTe HA MHOMEHTEIN:

a) Tax + Thx: x) 5y —15 59 u) —Gab + 9b°:

6) by — 6b; e) S.r 6x”; K) ;\:Ey = :ryz;

B) —dmn + dn; H) o= ah; a) ab— azb;

r) 3a + 9ab; 3) 8mn — 4m?; ™M) —p7 2 pg.
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674.

679.

676,

B78.

b7TY.

60,

651

BrigecnTe 3a CKOOKH ODIOIHIT MHOMHTEIL:

a) a®+ a: rya®—a’; ) 40°— 120

B) x°— x°: 1) 3m -+ 9m®; a) 5x° — 15x";

B) e*+¢'; e) 9p*— 8p; ) —12y' - 16y.
IIpegcTagsTe B BHAE NPOH3BEISHHA:

a) 14x + 21y; r) Yxa + Yxb; ®)m ‘L m?;
) 15a + 10b; x) Gab — 3a; a) ¢+ el;

B) Bab — bac; e) dx — L‘fjxﬂ; H) 1X— 14x%,

HaiiguTe 3HAUEHHE BREIPAZKEHHA:

a) 3,28x — x opx x = 2,28;

) a2y + g® np a=-1,5 m y=-8,5;
Blay —1f npm a=8,8 m y=-1,2;
r)—-mb—m? opm m=235,48 u b=96,52.

. Pemmute ypaBHeHHe:

a) x°+ 8x = 0; r) 3x°-1,2x=0: =) x — 102" = 0;

6) ba” — x=0: m) 6x°— 0,5x=0; 3) 6x — 0,2x" = 0;
a

B) 632 - 80y =0;  e) uity—0; )yt 2y =0.

HaiiguTe KOpEH VpaBHEHHA:

a) 5x2+ 3x=0: B) 6x2— 3,6x=0; a) 5xZ-0,8x=0;

6) x*— 11x = 0; r) 0,3x% — 3x=0; e) Tx*-0,28x=0.

(daa pabomw & napax.) JokamxiuTe, UTO 3HATeHHEe BRIpAXKeHHA:
a) 16 + 16" KpatHo 17; B) 36" — 6" kpatHOo a50;

6) 38" — 38° kparmo 37; r) 5% - 25% kparmo 120.

1) PacopemennTe, KTO BHINOJIHAST IAJAHHA a), B), & KTo — 3aja-
HHA D), I'), H BHIDOJTHHTE HX.

2) IIpopepsTe ApVT ¥V APVra OPABHARHOCTE BEINDOJTHEeHHA 3aIaHWH.
3) llpegnoxuTe Opyr APVIY COCTABHTE 38JAHHE, AHAJIOTHYHOE 38-
JAHHK 0).

PazmosnuTe Ha MHOEHTEIN:

a)x‘_}ﬂ:—x‘—xﬂ; B) a"'—d"—ﬂa;
ﬁ} yl_ - y._r_ ya; 1_,'} —blﬁ g b“j ™ bﬂﬂ.

(da1a padomnt & napax.) HoramxmuTre, 4TO:

a) T*— 7+ 7% nmenwmres ma 43;

(G e L S oeauTes Ha 13;

B Y e LOEL L IeauTcda Ha 25;

r) 16'=aM 4 genuTces Ha 110.

1) PacnpemgeannTe, KTO BRINOJIHAET 3aJaHHA a), B), 4 KTo — 3aja-
HHA 0), I'), H BRINOJHHTE HX.

2) IlpoeepkTe ApyVr vV ApPYyra OPABHIBHOCTE BREINOJHEHHA 38JaHUH
H HMCOPaBLTE OMIHOKH, eCclIH OHH JONVIIeHEI.

3) OGeyanTe, HakHe CBOHCTBA AeIHMOCTH HCNOML3OBAHE] NPH BRI-
MOJHEHHHW 38JaHWA.

§ 9. MNpowaeegeHre 0OHOYIEHE W MHOMO4YWNEeHa
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62,

bBE3.

684,

685,

6E6.

6BT.

6EE.

6B&Y.

680,

691

PaznomxnTe HA MHOMHTEIH MHODO'LIEH:

a) x°— 3x°+ x; ) da’ - 2a” + a; 1) 15a®— 9a*+ 6a:

0) mZ— 2m3— m'l; r) 6x% — 4x* + 10x"; e) —3m*—6m*+ 12m".
I[IpeacTaeeTe B BHIE OpPOH3BEIeHHA!

a) e® —el4 265 E) dx' 4+ 8x° — 2x7;

6) 5m' - m*+ 2m®; r) Sa — 5a°— 10a’.

BriHecuTe 3a cROODKH O0OIIIHH MHOEHTEIh:

a) 3a®— 15a°b + Gab>; r} 12a°h — 18ab® — 30ab’;

6) 20x'— 25x%y" - 10x%; 1) dax®+ Ba*x® — 12a%x;

B) —6am”+ 9m*— 12m’; e) —3x'y® - 627y 7+ 9x 3

Pazaomnre Ha MHOEHTEIN MHOTOWISH:

a) det— 6x?e?+ 8 B) Sax — Bax” — 9a 2‘1';

6) 10a®x — 15a%— 20a'x; r) Ba't — 12a°p"+ 16a .

VYErEamuTe oDIODHI MHOMHTENE AJAA BCEX CJIAraeMbIX CYVMMEI H BRI
HECHTE ero 38 CROOKH:

a) 2a(x + y) + blx + y); r) 9(p— 1)+ (p - 1)%;

6) yla — b) — (a — b); ) (a + 3)*—ala + 3);

B) (c + 3) — x(c + 3); e) —3b(b— 2)+ T(b— 2)2
IIpeacTaBeTe BRIpAXKEHHE B BHE NPOH3IBEIeHHA IBYX MHOTOWIEHOB:
a) alb —¢) + dic — b); r) (x — yF — aly — x);

6) x(y — 5) — y(d—yh 1) 3la — 2 — (2 - a);

B) S3a(2x — T)+ 687 — 2x); e) 2(3-—b)+ 5(b - 3]2.

PazmomnTe HA MHOMHTEIH:

a) 8m(a —3) + n(a - 3); r) T(e + 2) + (e + 2)%

8) (p°— 5) —q(p*— 5); m) (a— b)* — 3(b —a); 2

B) x(y — 9) +y(9 —y); e) —(x + 2y) — 4(x + 2y)".
Benocunegner npoexan nvre AB co cropocTeio 12 EMm/4u. Boaepa-

maAack 3 B B A, oH paseua ckopocTk 18 KM/4u B zaTpaTrna Ha ob-
PaATHEIH OYTHE HA 15 MIH MeHBIIe, UeM HA OVTE M3 A B B. CroJasko
KHJIOMETpOE Mexay A u B?

Pemmnre ypaereHNe:

3x—-5 Bx—12 = 21—4x 8Bx+15

= L} — -
a) 3 + : 9: 0) 3 3
HapecTHO, UTO ZHAUSHHE BHIPAXEHHA d — b IIpH HEKOTOPBIX 3HaUe-
HHAX a U b pasgo 0,5. YUemy paBHO OpH TeX e a ¥ b 3HaAUeHHE
BLIPAHEHHA:
1

a)b—a; 6) z—7=: B)(a—by; ) (b—a); n)(a—-b); e)(b—a)'?

g

2.
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n

6Y2. SanumnTe B BHAE BHIPAXHEeHHA:

A) OIpoHMaBeJeHHEe PasHOCTH d U b W HX CYMMEI;
D) cyMMy KBAApATOB d U b

B) KBAIPAT CYMMEI a ® b;

I') pazHOCTE EBagpaToR b H )

A) kyvD pagHOCTH b H C;

e) cyMmMy KvOoB b | .

KDHTpDﬂhHhIE BONpPOCE!I U 2ajaHKUA

CdopmynupyinTe npasyno yMHOXEHWA OOHOYAEHA Ha MHOMDYMIEH.
Mpeobpazyitte B mMuorodned npowseenewve. ab w a+4b; xy wn
24 Xy + yz.

Kakoe npeobpaz0BaHye HAZLIBAIT Paz3noXeHWem MHOrodneHa Ha
MHOXMHUTENN?

;.
ObbACHWTE, KaK BLINONHABTCA pasnoxeHue MHorodnexa 2xy — 6x” Ha
MHOXWUTENWM BbIHECEHWEM O0WEero MHOXWUTENa 3a CroOKW.

TNPOUSBEAEHUE MHOIMOYNEHOB

29. YMHOXeHne MHOrouyneHa Ha MHOrodneH

VMBEEUM MHOTOWIeH ¢ + b #Ha mHOorouwned ¢ +d. CocTaBum mpoms-
BeleHHe 3THX MHOTOUJIeHOB:
(a+ b)e+d).

ObdozraiM aAeywied 4+ b OVEBOH X H OpeodpasyeM OoJVIeHHOE
NPOH3EeJeHHe [0 OpPAaBHIY VMHOMMEHHA OJHOWIeHA Ha MHOTOUIEH:

{a+b)c+d)y=x(e+d)=xec+ xd.
B Bripamenne xc + xd NDOZCTABHM BEMECTO X MHOrOWIeH a +b u cHOBRa
BOCTIONBAVEMCH MNPABHIOM VMHOHEeHHS OJHO'JISHA HA MHOTOYIIEH:
xc+xd=(a+ b+ (a+ bd=aec+ bec+ ad + bd.
Hraw,
(a+ bllec+d)=ac+ be+ ad + bd.

IIponaeeaerne MHOTOWJIEHOB d + b B ¢ +d MBI TPEACTABHIN B BHIE
MHOTO™WIeHA ac + be + ad + bd. 9T0T MHOTOWIeH ABAAETCH CYMMOH Brex
OJHOWIEHORB, MOAVIAWNIAXCA OpH VMHOMKEHHH HAMIOr0 LIeHA MHOIO-
uneHa a +b HAE RKamaslil WieH MHOTOWIeHa ¢+ d.

10. Mpov3asegeHWe MHOTrO4YNeHOos
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: HPDHBBE‘,ILEHHE THOBIX ABVE MHOI'OWIeHOBE MOMHO ODPeqcTABHTH
B BHAE MHOTOTYIIEHA.
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HPH VMHOEHEHEHH MHEHOMO'LTEHA HA MHOTOWIIEH TOABIVIOTCH IIPDABHIIOM.

OEE O o S S N S S I O S S I N R NS NN AR S S D S I S e A .

TTOORL VMHOEHTE MHOI'OMLITEH HA MHODOUWIIEH, HYS3HHO HEI‘HILLII.:I LIIeH
OIHOTD MHOIMO'LIeHA VMHOMHITE Ha RE:'I-E,II;EI.E TineH IpVIoro MHO-
rowynedd ¥ IIoayieHHBe ODDOHIBeIeHNA CA0HEHT.

I
B e e o e ol
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3aMeTHM, UTO OIPH VMEOXEHHH MHOMOUIIe-
HA, COAepAaLOIero m 4YJIeHOE, HA MHOIOWIEH,
COAEP:HANIHT N WIeHOB, B NPOU3BEIeHUH (10
OpPHEEIeHHA NOA00HEIX "LIeHOEB) DOJMHHO TO-
JIVUATBCA MM WIEHOE. JTHM MOMHO IOJIb30-
1 BATLCA I8 KOHTPOJIA.
ks c S B apeBHOCTH COPABEIIHBOCTE HEKOTOPBIX
PABEHCTE NOPH NOOJOKHTEIBHBIX 3IHATEHHAX
Puc. 83 NepeMeHHEIX MATEMATHHEH J0KASBEIBAIH I'e0-
MeTpHUecKkH. Tak, IpeBHerpeYecHHH wMaTe-
MaTHE EBkang B ceoéMm TpakTare «Hauama» (111 B. oo H. 3.) cnpageen-
JHEBOCTE paBeHcTBa (a + b)c + d) = ac + be + ad + bd ZoKA3BIBAIL ¢ TOMO-
MIBEK UepTe:Ha, H3oDpa:xeHHOro HA pPHCYVHEe 53,

i3

SR
:

b

Opumep 1. Vauoxnm mEOorowtes 4x°+ 2xy — y° Ba MHorouden 2x — y.
P Hneenm
(4x*+ 2xy—y N 2x —y) =

= Bx®+ 4x’y — 2xy® - Ax'y — 2xy®+ ¥ =8x*— dxy®+ yt. <

Mpumep 2. Yopocrum BripazeHue (2a — 3)5 —a) — 3a(d — a).
P veem

(2a—3)5-a)—3a(d —a)=10a—- 15— 2a* + 8a — (12a - 34°) =
=13a — 15— 24*— 12a + 8a®=a®*+a—-15.<

IHIpumep 3. Horamem, UTO OpH JHOO0M HATVPAJIEHOM 11 3HAUEHHE BhI-

pasxesna n(n—2)—(n— 14)n + 2) rparso 7.
b BrimonHNM OpecOpazoBaHHe!
mn—5)-(n—14n+2y=n*-5n—(n®>-14n+ 2n— 28)=
—n" —bn-—n+14n — 2n + 28 = Tn + 28 = T(n + 4).

[Iprn awdoM HATYPAIRHOM 11 OpoHaBeleHHe 7(n +4) menurtca Ha T,

A IHATHUT, W 3HAUEeHHe BuIpa:xeHHA n{n —3) —(n— 1l4)in + 2) genurca
HA 7. <
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IHHpamep 4. Horaxem, 9To paBeHCTBO

(a+ b)a® — a®b+ ab® — b%) =(a — b)a®+ a*b + ab® + b%)

ABIASTCA TOMISCTBOM, HJIH, KAK FOBOPAT HHAYE, JOKAXKEM TOMIECTEO.
P Ilpeobpaayem obDe 1acTH paBeHCTEA:

(@ +b)}a® —a'b+ab”— b=

—a'— a*b + a’p’— atf + a®r —a’p* + ab® - b'=a' — b';
(a — b)a®+ a’b + ab® + b¥) =

—a'+ a*b+ a’v® v ab —a®h - a* b’ — att - b= a' - b,

Tak Kak TeBad W NpPaBad TaCTH PABEHCTEA TOMIECTEEHHO PABHEI O
HOMY H TOMY e BEIPAKEHHIK), TO OHH TOMIECTBEHHO PABHBEI MEeXIY
coboil. JHATMHT, HCXOIHOS® PABEHCTEO — TOMHIECTEO. <

HHDI‘.II;E. AJA TOrO TTO0ObI AOKAIATE TOHRISCTEOD, lTpE.'DﬁpﬂH}-'I-DT JIEEBYVEHD
YacTsE PABEHCTEA B IIPDABYH) HIIH HOPABEYH) B JIEBYVH).

YnpaxHeHus
A R o T e o M TR L i T )
6Y3. BrinoaHenTe YMHOMMEHHE:
a) (x +m)y + n) B) (a2 —x)(b — y); a) (b —3)a—2);
6) (a—b)x +ykh r) (x+ 8Ny - 1); e) (—a +y)—1—y).
694. YopocTHTe BRIpa:KeHHE:
a) (x +6)(x+3); B) (2 —yNy — 8); m) (2y — 13y + 2}
6) (a —4)a+ 1); r) (a— 40 2a+ 1); e) (dx — 34 — 3x).
645, IlpeacraeeTe B BHAS MHOTOWIEHA BRIPDAMEHHIE!
a)(m—n)(x+c); B) (a +3)a— 2); o) (1 —2al(da + 1);
0) (k—pKk—n); r) (6 — x)(4 — x); e) (6m — 302 — 5m).
696. JannmuTe B BHIe MHOTOWIEHA BhIpareHHe:
a) (x° + y)x + 1) r) (5x° — dx)(x + 1);
6) (m® — n)}m®+ 2n%); 1) (a — 2)4a®— 3a?);
B) (da”+ b°)3a” - b); e) (Tp°- 2p)(8p - 5).
697. BRIMOITHATE VMHOMEHHES:
a) (20— y)(x® +y); 8) (L1y*- 9)(3y — 2);
6) (7" + a’Mx" — 3a™): r) (5a — 3a *)(4a — 1).
698, JaMeHUTe CcTeNeHE NPOH3BEJAeHHEM, A 3aTeM NPOH3BeleHHe Hpeod-

699.

pHH}'ﬁTE B MHOI' D I8eH:

a) (x + 10%: 6) (1 — 1) ) (3a — 1Y r) (5 — 65)°
HPE,E[ETEBLTE B BHIe MHOMO'IIIeHA BREIPDAFCHHE!

a) (° +xy -y Nx+y): @ (a®— 2a+3)a—4);

8) (n®— np + p*)(n — p); &) (bx— 2)x*—x — 1);

B) {a*—.r]{az—a:r—xg}; ) [2—2x+3‘2}(1+5};

r) (b — c)(b*~ be — c7); a) (By — AWy —y + 1).

§ 10. MNMpowzeegeHre MHOrOYNEHOB
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700.

701,

T02.

T03.

704,

T05.

T06.

T07.

TO8.

709.

710.

711.

SATHINNATE B BHOI2 MHOTO'WJIeHEH:
a) (e —ed — d*)e +d); B) (da”+ a + 3)a — 1);
6) (x — y)x*— xy — y°); r) (3 — x}3x*+x—4).

HPE,EI;[:TE!.BI:TE B BEHIe MHOI'OUIJIEHA:
a) y (y + 5)y — 3); B) —3b6%(b + 2)(1 - b);
6) 2a’(a — 1)3 —a); r) —0,5¢(2c — 3)(4 - ).

SANHOINTE B BILIe MHOI'MIJIeHA BEIDAXEeHIe.
a) (x + 1)(x + 2)(x + 3); 6) (@ — 1)a — 4)a + 5).

YOpoCcTHTE BEIpPAXHEeHHEe:

a) (8b — 2)(5 — 2b) + 6b% r) 5%+ (a*+ 5h)(ab — b?);

6) (Ty— 42y +38)— 13y; 1) (a—b)a+2)—(a+b)a—2);
B) x*— (x"- 3x)(x + 3); e) (x +y)x —y) — (x — L)(x — 2).
Bepro nu yTEepEISHHE:

a) UToDEI EAITH 3HAeHHe BRIpa:xeHnd (aa — 2b)2a — 3b) — bala — b) +
+ Tab, Hago 3HATH TOJBKO 3IHAUeHHEe NepeMeHHOH a;

) wToOBI HAWTH 3HAYMEeHHE BrIpaskeHnd (oa — 2b)2a — 3b) — bala — b) +
+ Tab, HAZO 3HATE TOJABKO ZHATTeHHE [NepeMeHHOI b;

BE) 3HAUeHHe BRIpaxeHHA (sa — 260 Z2a — 3b) — 6ala — b))+ Tab He 3za-
BEHCHT OT 3HAYEHWH DepeMeHHBIX!

oRafg, awro a=38x— 1, b=x+1, c=2x+ 4, d = 6x — 5, npeacTaBwTe
B BHIEe MHOMOLIEHA € TMepeMeHHOH X BmIpa:xeHHe ac — bd.

HoraxiuTe, ITO OpH JAW0D0OM IHAUSHHH X!
a) aEaveHHe BRIpameHHdA (xr —3)x+ V) —(x + 3)x— 1) pagro —16;
6) sHATenme BeIpaxkeHHA x' — (x°— T)Nx°+ 7) paprO 49.

,[EDRHH':IPI'E TR IeCTBL.
a) (¢ — 8)c + 3) = - 5c — 24;
6) m*+3m—28=(m—4)m+ 7).

Jloka:XuTe TOXEASCTRO:
a) (x—3x+T7)—13=(x+8)(x —4)— 2
D) l16—{a+3)a+2)=4—-(6+a)a—1).

,H,DHE.H{HTE, UTO dHAYSHHE BREIDAEHHWA He 3aBHCHT OT HEPEMEH'HDI.& 7

a) (x—5}x+8)— (x+4)x—1); 6) x'— (x%— 1)}(x?+ 1).

Horamxure, uTo BeIpa:kerane (y—6My + 8) - 2(y — 25) npr mwbom
ZHATEHHHN I OPHHUMAET NOJOKHTEILHOE IHATEHHE.

Hora:xiTe, UTO OPH BCeX [eJBIX N1 3HAUeHHEe BHIPAKEHHA:
aynin—1)—(n+3)n + 2) nemutca BHa 06;
8)n{n+2)—(n—-T)n—5) menutca Ha 7.

(GELERUVE MAorodynedel



712,

713.

714.

715.

T16.

717.

T18.

T19.

T20.

T21.

IIyets a, b, ¢ 1 d — WeTHIpE MOCTELOBATEALHEIX HEUETHBRIN THCIIA.
HoramxuTe, ITO pasHOCTs od —ab kpatHa 16.

Pemmurte yvpaBHeHHe:

a) (3x— 1)}Bx +4) - 157 =17;

6) (1 —2x)}(1-38x)=(6x—1)x—1;
B) 12 —a{x —3)=(6 —x)x + 2);

r) (x+ 4 x+ 1) =x— (x— 22 — x).

HalignTe KOpeEs VpaABHEHHHA:

a) 5+ 2= (x+ )(x+6):

0) 2x{x —8)=(x + L} 2x — 3);

B) (3xr—Z2)(x+4)—3(x+5)x—1)=0;
r) "+ x(6 — 2x) = (x — 12— x) - 2.

HoxamuTe, UTO:

a) opH a000M HATYPaldbHOM 3HAYEHHH N1 3HAUeHHe BLIpaXKeHHA
n{n+3)—(n—-3)n+2) xpatHo 6;

D) opu nDOM HATVPAIBHOM 3HAUEHNHH 1, DodblieM 2, 3HATEHHE
BrIpaykerEna (n—1}n+1)—(n— 7)n—5) xpateo 12.

HaiigmTe TPH IoCHeI0BATENBRHEX HATVPAIBHBIX "HCIda, eCciarl H3-
BECTHO, YMTO RKBAIPRAT MEeEHLIIIET) H3 HHX HA b5 mMeHBIOIE OpoHsee-
AeHHA IBYX (OCTAJbHBIX.

Tpu nocaesoBATElIBLHBIX HEUETHRIX THCIA TAKOBBI, TUTO eCJIH H3
MPOHABEIEHHA JBVX OGOJBIIAX YHCET BRIMECTh NPOHIBSIeHHEe TBVX
MeHBINHX, TO noavaurcAa 0. Haignre atH uncaa.

IlepumeTrp npamoyroabHEHKA paBeH 70 cvm. Ecam ero gnuHY yMeHB-
IIATE HA O €M, & OIHPHHY VBEIHYHTE HA J M, TO IIOOIAOL YVBE-
muuuTea Ha 50 en®. HafignTe AINEYV B IIHPHEY NepPEOHATATEHOTO
NpAMOYVTOIEHI KA.

Cropora KBagpaTa Ha 3 ¢M MeHBIIE OJHOH M3 CTOPOH MPAMOVTOIEL-
HHUKA W Ha 2 cm Dodemoie gpyrod ero cropoHel. HalgwuTe cTopoBRY
KEAIpATA, ECJIH HM3BeCTHO, UTO IIOMIATh KBagpaTta Ha 30 cM® MeHB-
e MIOIIALH OTRAMOVIOJIBHHEA.

Ilna BEINOMHEHHA [JIAHOBOMD 3aJaHHA K OOpPeIedeHHOMY CpoOKy OpHra-
ga pabouHX Jo/HA ObBLIA HITOTOBIAATE eegHeBHO o4 geranm.
IlepeprinorEaAa niaH Ha O geTamell B 1eHB, OpHraja yi:xe 3a 0JHH
JeHb 0 CPOKA He TOJABKO BHINIOJNTHHIA ILTAHOBOE 3aaHHe, HO H HAT0-
ToBHIA 18 neraneill cBepx niaaHa. CKOJIbHO JHell pabotana Opuraga?

TparkTopHaa OpHUraga AOIEHA ORLJA [0 ILIAHY BCOAXHBATE eHe-
aHeeHO 112 ra. IlepeErIinoHAA NIAH HA 8 ra B JeHb, OpHTajga yiHe
38 JeHB 10 CPOEA 3aKoHTHIA naxory. CHOMBEO TeKTApPOBR HYIEHHO
DOBLIC BCOAXATE Opurage?!

& 10. MpowvaeeneHMe MHOMrOYNeHos
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722, Pemnte ypaBHeHHe:

x—2 2 38x-—-32 2x—3 x+1
B =5 =38 O g V=73~

723. IIpounTaliTe BRIpAMEHHE:
a) a’+ b 6) (a + b)*; B) a’ — b r) (a — b)™.

30. PaznoxeHne MHOro4sieHa Ha MHOXMUTenu
crnocoBom rpynnupoBKn

Mgyl DOBHAKOMHIHCE C PA3TOMEeHHEeM MHOMOWISHA HA MHOMHTEIH
CHOCOD0M BREIHECEHNA oDINero MHOMHTENA 3a croDHH. Mueorga vaaercsa
PasIo¥HUTE MHOTOWAEH HA MHOMKHTEIH, HCOOJIB3VA ApPYyroil cmocod —
PYONHPOBKY €0 WIeHOE.

IIpuamep 1. PaznoxuM Ha MHOMHTEAH MHorowuaeH ab— 2b+ 3a — 6.
b CrpynoupyeM ero WieHBl TAaK, ITOOLI ciaraeMble B EA:XI0H rpynne
HMeIH ODIMHH MHOMHTEIL:
ab— 2b + 3a — 6 = (ab — 2b) + (3a — 6).

B nepeoil rpynne BeIHECEM 38 CHOOKHM MHOMKHTENIE b, a BO BTOpOH —
MHOMHUTENb 43:

(ab— 2B)+ (3a — 6) = bla — 2) + 3(a — 2).

Kaxpgoe caoaraeMoe TOJIVUIHBIIErQOCA BRIPAMHEHHA HNMeeT MHOMHTEIb
i — 2. BriHeceM sToT ODIIHH MHOMHTEIR 34 CHODKH:
bla — 2)+ 3(a — 2} = (a — 2)(b + 3).

Hrak, ab— 2b+ 3a — 6= (a — 2)(b + 3).
Paznmoxenne mEoroumnesa ab — 2b+ 3a — 6 Ha MHOXHPTEIH MOMHO BEI-
OOJHATE, TPVOOHPYVA ero YwWieHbkl HHATe:

ab— 2b + B8a — 6= (ab + 3a) + (-2b — 6) =
—a(b+3)-2(b+3)=(b+3Na—2).<

Mpumep 2. PaznomumM HA MHEHOEHATEIH MHOTOWIEH ac+ bd — be —ad.

b CrpynonupyeM ODepewsli WJIeH MHOMOWISHA C¢ TPETEHM H BTOROH ¢ TeT-
BEPTRIM. B mepeoll rpyhne BREIHECEM 3a CHODHH MHOMHTEIL ¢, 4 BO
BTOpOH — mMHOHTeNs —d. Ilomyinm

ac + bd — be —ad = (ac — be) + (bd — ad) =
=cf{a—b)—d{a — b)=(a — blc— d). <]

MHOoro4yneHs
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Hpumep 3. Pazao:xuM HAa MHOMHTEIH TPéxXwieH o — Ta + 12.
P llpencrapum —Ta B BHOge —34a —4a H BEOOIHHM TPYIOIIHPOBEY:
a’—~Ta+12=a*-3a—4a+12=(a’-3a) +(-4da + 12)=
=gla —3)—4(a—3)=(a—3Na —4). <

CoocoD, KOTOpbIH MBI OPHMEHHWIH B npuMepax 1—3 gna pazaomxe-
HHA MHOTOUJIEHOE HA MHOMHTEIH, HABBIBAKT CNOCofoM ZPpYNRUPOsSKLU.

YnpaxHeHus

724, IlpeacTaEeTe B BHIE NPOH3BEIEeHHA MHOTOWIEHOE BRIpAXKeHHE:
a) x(b+c¢)+ 3b+ 3c; B)plc —d)+c—d;
6) y(a —¢)+ da — o¢; r)alp—q)+gq-p.

T23. PagmomuTe Ha MHOMEHTEIH MHOTOUJIEH:

——

a) mx + my + 6x + 6y; r)ax+ay—x—y;
B) Yx + ay + Yy + ax; Ol —bx—x+ b
B) Ta— Th+ an — bn; e) xy + 2y — 2x— 4.
T26. Pasmo:xnTe HA MHOEHTEIN MHOTOWISH:
_ﬂ}ab—ﬁa—bx+3x; B) ax — by + bx — ay;
6)ax—b+ bx—a; r)ax — abx + ay — 3by.
E‘_JE_: Pazgmo:xuTe HA MHOEHTEAH MHOTOWIEH:
ﬂ]I3+IE+I+l; n]ag—ab—3a+8b;
6y — -+ 1; e) ab — 3b + b* - 3a:
B]a’+2u3—a—2; :i-:]ii.r—.ry+lly—x2;
r) b°— 31— 2%+ 6: 3) kn— mn — n°+ mk.
728. IlpegcraskTe B BHAE OPOH3BEIeHHA MHOTOUJIEH:
a) mn —mk+xk—xn; BE) 3m—mk+ 3k - k%
'E}IE.—?I—E.E—TEL; r) .rk—.xy—.xrg—.yﬁa.

729. HafignTe 3HAUYSHHE BLIPAMKEHHA:
a) 'q +pg—q —p° opu p=0,b u g=-0,5;

o) 3x3—2y3—512y2+ Xy TOpH x=§ H =73

730, Yemy paBHO 3HATEHHE BhIPAMEHHHA:

a) 2a + ac®— a’c — 2c npn a=l% H E=—l%:

6)x’y —y+xy —x opun x=4 uw y=0,25?

T31. JoxaxuTe TOMXILCTBO:
a)ax—y+x—ay=(x—y)a+ 1);
0) ax — 2by + ay — 2bx = (a — 2b)(x + y).
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732, IlpeacTapeTe B BHAE NPOHM3BEIeHHMA:

a) ac'—ad + ¢* — ed — b + bd:

6) ax® +ay"— bx*— by + b —a;

E) an®+en’— ap+ ap 2 cp + E‘_pg:

r) .ryg— byz— ax+ab+ _;r,.ri— a.
733. PazmoxnTe HAa MHOMKHTEIN MHOTOWIEH:

a) X'y +x+xyt+y+ 2xy + 25 ) x—xy+x—xyr+yi-yo.
T34, PazmoxuTe HAa MHOMKHTEIN TREXTUJIEH:

a) x°+6x+5; @6)xr-x—6; Bla —-batd; T)a —6a-— 186.

739, Hucno xkopoe B cTage Bogpocao Ha 60 rosgos, a B CBAZH ¢ VIIVUIIIEHH-
&M HOPMOBOI Da3kl VI0H MOJIOKA OT OJHOH KOPOBEI BOAPOC B CPeIHEM
¢ 12,8 1 B gesn g0 15 1. CROABKO KOPOB CTANO B CTAZE, €CIH €Me-
AHEBHO cTanmH moayiaTtek Ha 1340 1 monoka Goasime, ueM paHbIne!

736. Peinute ypasHeHHe:
a) 4 —x(x+8)=11-x" 0) dx(a3x— 1) — 2x(bx + 8)=25.

737. 3anHIINTe B BHAE BhIPAMKeHHA:
a) HBAJApAT pPasHOCTH X H U;
0) cyMMy uncaa 3 H DpoH3BeIeHHA a4 H b;
E) pA3HOCTE THCJAA 1 M YIBOEHHOIO NPOHI3BeIeHHA a W b,

KoHTponbHbIe BONPOCHI U 3anaHus

ChopmynupyidTe NPaBMno YyMHOXEHWA MHOMOYNEHA HA MHOTOYNEH,

MpegcTaesTe B BUOE MHOMOYNEHA NPOM3BEOSHME MHOMOYNeHos X — 2y
M xy+ 4.

Ha npumepe mHorodneda ab — 26+ 5a — 10 obbscHWTE, KaK BbINONHSA-
ETCHA PA3NOXEHWE MHOMOYNEHA HA MHOMMTENW CcnocoBoM rpynnupoBKe.

ﬂ.’lﬂ mex, Kmo xouent 3Hdamb 0o0Jabiue

31. lleneHne ¢ ocrarkom

Bam HeOOZHOEPATHO OPHXOINIOCE BCTPEUATBECA €O CAVIAAMH, KOIIa
OpPH Je/IeHHH OJHOTO HATVPAIRHOTD YHCJA HA ARPVIOe NoJVIaeTCd OCTATOH,
OpPHUIEM 3TOT OCTATOK BCerJa MeHbIIe JennTend. Hanpumep, opH geleHHN
ypcaa 143 ga ¥ B uacTHOM noayuaercAa 20 1 B ocTaTHe o:

144 :7 =20 (ocT. 4),
rie OCTATOHE 3 MeHBIIEe JelHTend.

Taxkme pepHo paBeHcTBo 143 =7T-20 + 3.
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Ecan mz 143 BrivecTs 3, TO DOAVIEHHAS PASHOCTE OVIET JeTHThCH

Ha 1:
143 -3 =T-+20.

B ToM cayuae, Korjga oJHO HATVPAJIBHOE UHCA0 JeIHTCHA HAa Apyroe
0e3 OCTATKA, VCIOBHINCHE CUMTATE, UTO OCTATOK PABEeH HYIH.

Boobme unceao r HASRIBAETCH OCTATHEOM OT JIeJeHHA HATYPAJIBHOTO
YHCIA @ HA HATYPAJBHOE YHCIO b, ecal BhINOJAHAKTCA ABA YVCIOBHA!
a—r gperurca Ha b 0 r<b.

Onpegenesrde OCTATHA, OPHHATOE I8 HATYPAIbLHBIX THCET, Hepe-
HOCHTCA HA CAVIA, KOTAZa IelIHMOe ABIAETCA OEARIM THCIAOM, 8 Je-
AHUTENE — HATYVPAIBHBIM THCIOM.

Ienoe UMCAD © HASLEIBAKT OCTATEOM OT JeJeHHH IMeJord He-
14 d HA HATYPAIBHOE UHCA0 b, ecOIH PasHOCTh 4 — & AeJdHTCHA
HE b 1 0= r<5b.

Ob0ozHATHE TACTHOE OT JelleHHA a —r Ha b OvKBOH ¢, DOOVIMM, 9TO

a—r=byg.
Orewaa
a=bg+r, toe 0= r<bh.
Hanpumep:
—13=5-(—-3)+ 2, npruém 0< 2 < 5.

HacTHoe OT gedeHHA UYHcaa —18 HA 5 paBHO —3, 4 OCTATOK paeeH 2.
Ilpin pemeHHH 3a7a7 MHPOKOE TPHMeHeHHe HAXOAHT CIeIVHINes
VTEEpHIeHHE:

daa oho20 Weaozo Hucad @ U Hamypaabhozo wucaa b cyweemsyem
eOUHCMBEHHAA NAPd Ueablx WUced ¢ U r mawkux, vmo a=hbg+r, 2de
0= r<h.

B copagegnHEOCTH A3TOr0 VTEEPHUIEHHA MOMXHO vOeIHUThCA, 00OpPATHE-
HIHCE K KOOpAHHATHOHR npAmoii. IlyeTe HA KOOpIMHATHOH OpAMOH OT-
MedeHsl UHCcaa, KEpaTHble b (puc. 84). OEH pazdHBAKT KOOPIWHATHVH
OpPAMYK Ha OTPe3KH, HOHIAMH KOTOPBIX ABIAKTCA TOUKH ¢ KOODIH-
HataMu bg u b{g + 1), Tne ¢ — wenoe uHcao. Ia1MHA HAMKAOTO M3 3THX
oTpezkoB paBHa b. IlpoHaeonsHOE YHCI0 d H300pAMKASTCH TOUHOH, KOTO-
pad THDO COBNAJAET ¢ JeBRIM KOHIOM OTPE3HA, OrPAaHHUeHHOrO TOUKAMH
¢ KoopauHAaTaMu bg u b{g + 1), mubdo HAXOIUTCA BHYTPH 3TOr0 OTpe3kAa.
B nepeoMm cayuae a=¥bg, T.e. a=bg+0, a Bo BTOpOM a=bg+r, Tae
0= r<b. Taknu odpazom, B A000M cayvuae HAHIETCH eJHHCTEBEHHAA Ma-
pa OelbIX YHCeNI ¢ H r Takafa, dro a=bg+r, rae 0= r<b.

(4 ]

4b -3 -2 -b 0 b 26 3b  4b

=Y

Pirc. 84

Ana Tex, KTo X04eT 3HaTe Donblie
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Ha penenmMn © OCTATEOM OCHOBAHBI pa3dHTHbIE pA30HeHHA MHOHEe-
CTBA MEJIRIX YHCES] HA KAACCHI, T.e. HAa DOIMHOMKECTBA, HE HMenIlHe
0DINHX 3JTeMeHTOER.

Hanpumep, npH geleHHH THCIA HA o MOTYT ODOJAVIHTECA OCTATKH
0, 1 m 2. CooTBeTCTBEHHO MHOMKECTEO IelhIXx THCEeNT MOMHO pasdHTh HA
TPH KJIacca:

MHOMeCTBO UNcel BHAa ak,

MHOMeCcTBO YHcel BHIa 3k + 1,

MHOXECTBO YHCel BHaa ok + 2,
rae k — Oeaoe THCIO.

AHAJOTHYHO, HCXOAA H3 OCTATHKOB OT JeldeHHd Mejloro 4Hcia Ha 5,
MHOMECTBO HNeIBIX MHCET MOMHO pasdiHMThk HA NATH KJIACCOB:

MHOEECTBO YHCelI BHIa S5k,

MHOMeCTBO YHceanl BHIa 5k + 1,

MHOMeCTBO UYHCeT BHOa S5k + 2,

MHOMEEeCcTBO YHCel BHIa ak + 4,

MHOMEeCTBO UHCes BHaa S5k + 4,

rae k — neaoe YHeao.

IIpumep. HoxakeMm, UTO eCAH HOenble TIHCIa d W b AaOT OpH dele-
HHH HA 3 OAHHAKOBEIE OCTATKH, HE pPaBHEIE HVIW, To udHcao ab— 1
IelTHTCA HA 3.

P 1lo yenmoBu uHeraa @ W & ganT OpH JeleHWH Ha S OJHHAKOBEIE
OCTATKH, He pPABHEIE HYAW. SHAYHT, JHO00 a=35k+1 m b=3p+ 1,
oo a=3k+2 H b=ap+ 2, rae £ ® p — nDenne YHCIA.

B nepeoM H3 3THX CIVIAEE HMeeM
ab—1=(3k+1)3p+1)-1=9kp+3p+3k+1-1=
=O%kp+ 3p + 3k = 3(3kp + p+ k).

Bo BTopoM cayiuae HMeeM
ab-1=(3k+2)3p+2)-1=9kp+6p+6k+4—-1=
=0kp+b6p+ 6k +3=208(3kp+ 2p + 2k + 1).

Taxum obpazoM, B KAKIOM H2 PACCMOTPEeHHBIX cayuaee ducao ab — 1
JelHuTcH Ha 3, <

YnpaxHeHns

HaiignTe yacTHOS H OCTATOK OT Je/eHHA:
a) 13% ga V; ©0)—-16 va 3; B) -4 Ha I.

Haiignte Hanbonbliee Meloe OTPHIATENLHOE THCIO, KOTOROE TIPH
memeHHH Ha 11 gaer ocrator 1.

YEa:xHTe Bee Telble YHCIA d, KOTOPEE NPH JeJeHHH Ha 7 JaiT
OCTATOK 3, ecn —12 < g < 12,
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741.

742
[743.]
1744,
T45.

746. |

T47.

|748. |

749.

730,

Tal.

Tl

T,

VEamuTe HANDOIbIIEe THCAO BOCKPeCeHHUH B rogy.

Ilpit geneHHH HeIOT0 YHCAA M HA 3D B OCTATHE IOayuMam 13.
HenuTca T8 4YHCTO 71 HA D; HA (7

IIpu geneEWH HATVPAIBHOIO YHCIA d HA HATVPAIbHOe THcao b
B YACTHOM MOJVUHIH ¢ U B octatke d. Moryr au Bece uncna a, b,
¢ H ¢ DEITH HEUBTHBEIMHIY

Horaxxure, YTO ecAH Oedble YHCTa 4 W & OpH gejleHHNH Ha 3
IAOT Ppa3HBIe OCTATKEH (He paBHEIE HYJIWKY), To uncao ab+ 1 ge-
JIWRTCA HE o.

Bepro 11, uTo OpH J00BIX OeIbIX 3HATEHHAX a U b npouseene-
Hue abla + b)a — b) penures za 37

Ilpn geneHnn nenoro uHcasa a Ha 12 moanyuaercs ocraTor 2. Ra-
KO OCTATOK OOJVIHTCA OpPpH JAeleHHH 3TOro YHcaa Ha 47

OnHO U2 ABVX HedkIN UHCEeI OpH IeleHHH HA Y maet octatok 7, a
Ipyroe GaeT ocTaToK 9. Rakol oCTATOK HOAVUHTCA OpPH JeJeHHH
Ha 9 ux npouzBegeHuda?

Haiignre menoe THCI0, KOTOPOe KAK OpH JefleHHH HA D, TAK H OpH
IeTeHWH Ha | gaeT ocTATorR 1, mpuueMm nepeoe uacTHoe HA 4 Donb-
IIIe BTOPOTO.

Hora:kure, uTo npouaeegenne n(2n + 1Y Tn + 1) geantea ma 6
npH AHO0M HATVPATLHOM .

E@I!nnﬂﬂ're:lhuhle ynpaxHeHua Kk rnase IV
K naparpady 8

HailigyTca a1 Tak#e Henble 3HAYEHHA X, OPH KOTOPHEIX 3HaAYeHHEe
MHOTQ'LIeHA:
9.2 i =
a) 2x*+ bx + 3 oxamerTcd YETHBEIM TIHCIOM;
6) x* +x + 2 oxAKeTCA HEUSTHBRIM THCTOM?Y

Pt N cRe 2 3
Pacmomo:#uTe wieHBl MHOTOWIeHa 3ax —ba'x +8a™ —x":
f) 00 BOZPACTAKIINM CTEeNeHAM OepeMeHHOH X;

0) Mo VORIBAKIIINM CTENeHAM [epeMeHHOH d.

HPE,EIETEBI:TE B BHIEe MHOTIO'II8HA-

a) (28 +x+ 1) — (& —x+ T)— (4x%4 2x + 8):

6) (3a°—a+2)+(-3a°+3a—1)—(a® - 1);
B)2a—3b+c—(da+ Th+c+ 3)

r) 2xy — ¥+ (% — xy) — (¥ + xp).

FHPDCTIITE BhIpa:xeHHe:

a) (1 —x+4x" - 8x%) +(2x%+ 2% — 6x— 3) — (52" + 8x%);
6) (0,5a — 0,65 + 5,5) — (—0,5a + 0,4b) + (1,3b — 4,5).

dononHuTenbHbie VIpaxHEHWA kK rMmaee I
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754, HoraxmuTe, uTo BRIpa:keEne A+ B — (' ToMIeCTEEHHO PABHO BhI-
paxerno C—B-A, ecin A=2x—-1, B=3x+1 u C=>5x.

ur 2 -
7995. Raroil MHOroWwiIeH HYMHHO BRUECTE H3 MHOTOWIeHA Y~ — oy + 1,
TTo0Rl PAZHOCTE OBLIA TOMJIECTEEHHO pPABHA:

a) 0; 6) 5; B} y7; r) 4if —y + 77
To6. [HoraxxwuTe, UTO OpPH JHO0M 3HAUEHHH X PASHOCTE MHOIOWIEHOB
1351 Lxf— 1302+ 2x+ 2 1 0,75x'- 0,125x% - 2,25x%+ 0,dx — >
4 o i i

NpHHEHEMAaeT IIOJOGEHTeIBHOE SHAYeHHE.

T797. Horamure, 1TO OpH J000M 3HAYMEHHH d CYMMAa MHOTOWIEHOB
.. 1 ‘ 3 .5 2 o
1,6a°~ 1za'- 3,40~ a’—1 u -1za°- Za'+ 824°

NIpHEAEMAaeT OTDHIIATEIBEHOE SHATEHHE.

T798. danuck abc o3HAYAET YHCIO0, B KOTOPOM d COTeH, b OecATHORB
H ¢ eIHHHAI. JTO THCIO MOMHO OPeICcTABHTE B BHAe MHOTOWIEHA

abe = 100a + 10b + ¢,

Hanpumep, 845=100-8+ 10-4 + 5.
IlpencTaesTe B BHAP MHOTOWIEHA THCIO!

a) xp 6) yo; 8) aOb: r) abed.

T7aY. llpegcTaBkTe B BHAE MHOTIOWIEHA H VIPOCTHTE OONVUHBINVIOCH
CYMMV HIH PAZHOCTE:

e

a) abe + cha; o) abe +b_c; B) abe —E:r_ﬂ,; r) abec —ac.

a) cymMmma uHcenl gh U ba KpaTHa cyMmMme a 1 b;

0) paszgocTes uHcen ab m ba wpatHa 9.

T61. PemmiTe ypaeHeHHe:
) (4 —-2x)+(dx—3d)=(x—2)—(x + 3);
B)5—-38y—(4-2y)=y—-8—(y— 1)
. PN i S [ W I . A M
B}.r—lﬁﬂ—l-[Ea—32—£,=£a?1—t§+5ﬂL

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

T62. HaligmTe weTkIpe uHcaa, OPONOpPIHOHAABHEIE THcaaMm £, 4, 5 | O,
eCJIH Pa3HOCTE MeXJAY CVMMOH JIBVX HOCAeHHX H CYMMOH ABVX
NepBBIX UHCe T paeHa 4,8,

763.| Ecin K 3ayMaEHOMY YHCAOYV OPHIHCATE CIPABA HYJIb M PESVIIL-
TAT BRIYECTH H3 uHcaa 143, To moayuuTea VTRPOeHHOE 3aJIVMAHHOE
THea0. Karkoe uneno OvlI0 3agvMaHo?!

MHOrOYNeH:
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764

766. ]

TH7.

T68.

ThHY.

770.

Ecnan K JagHOMY YHCITY OPHOHCATE cOpaBa nuudgpy 9 B B noay-
YeHHOMY "THCIYV OPHOAEHTE VIBOEHHOE JAHHOE WHCIAO, TO CYVMMAa
oyaer paeHa 6353. Hailinure nasHOe wHCIO.

K TpexazrauHOMY WHCAV cJeBa OpHOHcATH ODHGPY 9 B H3 HOJY-
YeHHOO YeTRIPEX3HATHOrD uncaa BelvaH 4052, Ilonyunmgace paa-
HOCTE, KOTOpag Doablle Tpex3HauHOro dHcaa B Y pas. Hatigure
3TO TPEX3HATHOE THCIO.

TpexaHauHOoe TYHCIO OHAHUWBAeTCH Uudpoil 7. Ecam aty nugpy
MepeCcTABHTE HA MNEpPBOE MecTO, TOo "UHCI0 VBeIHUYHTCA Ha 324,
HaiiguTe 370 TPEX3HAYHOE UHCIIO.

K naparpady 9
IlpeobpaszviiTe OpoH3BeJeHle B MHOTOWIEH:
a) (x'+ Tx%y® - 5y' )0, 2xy");

o

= 1,5 ,2.33 2 5} 2y,
6) (b7 — Fb%c+ 2b3 ﬁc}'ﬁﬂb{.‘j,

B) [ sa’b—ab+ = {~21a%?;
e
7,12 [ L.
r) (0,5x'y " — Gxy — 1) —FXy |
""\. g

YOpooTHTe BhIpAMEHHEe:

a) 5(4x*— 2x + 1) — 2(10x*— 6x — 1);

6) 7(2y° — 5y — 3) — 4(3y° — 9y — 5);

E) a%ﬁb — 1)—bla— o) — 2ab— a+t b);

r) x5 (4 — )+ y(x*— T) — dx(x — 3).

Hdora:xHuTe, UTO OpH JA00BIX 3HAUEHHAX OepeMeHHOH 3HavYeHHe
BRIDAHEeHHA:

al H{:x:2 —x+1)—0,5x(4x — 6) apngeTcHd ODOJOMHTEILHEIM THCJIOM;

6) (2 +uy—1*) - %{ﬁ + 3y + 1,51°) ABAAETCH OTPHIATETRHEIM THE-
JIOM.
Pemmre ypapEeHHe:
g.
e
o) 7(2y — 2)—2(3y — 3.5)=9;
B} 21,5(4x — 1)+ 8(12,5 - 9x)=82;
r) 12,5(8x - 1)+ 132,4= (2,8 — 4x) - 0,5;
dx+6 Tx-14 oy g

f i '-\.
a) 5||_y+ J— 3= '1|~ 3y — %J:

1) —5 3 -~ g %
y 1-6x  2x+19 23 2x
=3 s — g =

JononaHuTentHEEe ynpaxdedus K rmase IV
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T71.

T72.

T74.

775.

dEea cocyaa OBITH HANOJHEHBl PACTEBOPAMH COJH, IIPHYEM EOQ BTO-
poM cocyie cofep:anock Ha 2 Kr DOJLBIIE pPAcTBOpa, MeM B Iep-
oM. HoHOeHTpanmMa cOJIH B ODepBOM pacTeBope cocrasaana 109,
a B0 BropoM — o0'% . Ilocae Toro KAy pacTBOPEl CAHAH B TPeTHH
cocyi, TOJVIHIH HOBEIH pPACTEOP, HOHOEHTPANHA COJH B HOTOPOM
okazanacs papHoi 25% . Croasko pacTBOopa OBITO B NEepPBOM CO-
Cy/Ae NepBoHATAILHO!

B mepevio Opuraay OpHEeaIH pacTeBopa mnemMeHTa Ha o0 K MeHB-
me, YeM BO BTOpPYVH. Ramasiil uac padoTel nepeas Opurajia pacxo-
nmoeana 150 kr pacteopa, a eropags — 200 kr. Yepea 3 u padoTh
B Nepeoil OpHrage ocTanock pacteopa B 1,5 paza doJablne, UeM BO
BTOPOI. CHOJIBKO pacTBOpa NPHEBe2IHM B KaXAVIO opHramgy?

Paccroaane me:xay npuctasaMa M a N passo 162 kM. Or npa-
cragd M oTomen Tennoxod co cKopocTeI 45 EM/u. Hepez 45 MuH
OoT npHcTaHH N HABCTpeUy eMy OTOIIEN APVIol TemmaoXod, CHO-
pocTs KoToporo 36 kM /u. Uepes CHOABKO TACOE OOCTE OTIPABIE-
HHA NepPBEOrD TEIIOX0AA OHH BCTpeTATca?

OrT opHerTaEd A OTOHMIEN TenmnoxXod co crkopocThiy 40 pm/u. He-
1 ” o
pea 11 [ BClIed 3a HEM OTOLIEN IPVToil TeNjoXod €0 CHOPOCThRO

60 xm,/1. Hepea cROJIBKO TACOB IIOCJE CBOEr0 OTHPABJIEHHA M HA
KAHOM PacCcTOAHHH OT A BTOpPOH TennaoxXol AOTOHHT MNepBhINY

Wz ropogza A B ropog B ogHOBpPEMEHHO OTHOPABIAKTCHA [BA AB-
Tobvea. CropoeTs ofHoro ua2 HHX Ha 10 km/u Goanlne cHopocTH

o | - 4 3
apyroro. Yepes dE—,tI OIHH apToDyCc npuimmen B B, a apyroil Ha-
¥0oAWIcA oT B Ha paccTOAHHWHN, PABHOM X pAcCTOAHHA MeXXIy A

6
1 B. HaiiguTe cHOpOCTH ABTODVCOB H paccToAHHe oT A 1o B.

|776.| Uz A B B ogmoBpeMeHHO BRIEXATH ABa MOTONHEIHcTA. CHOpOCTE

T8,

OJHOID H3 HHAX B 1,5 paza Ooaeme cropocTH gpyvroro. Motoous-
JAHCT, KOTOPRIH IepBRIM ONpHOELT B B, cpasy e oTOpaBnjIcH obDpat-
HO. [Ipyroro MOTOOMEIHCTA OH BCTPeTHA 4Wepea 2 u 24 MHH mocie
Bbleaga na A. Paccroaame mexay A n B paeso 120 gm. Halinare
CKOPOCTH MOTOIMEJIHCTOE M PACCTOAHHE OT MECTAa BCTpedH g0 B.

da 4 1 KaTep NpoXoIHUT [0 TeUeHHID paccTodHNe, B 2,4 paza D0Jb-
mee, TeM 38 2 1 DpoTHE TeueHHA. KHakoBa cHROpOCTE KATEpPA B CTOA-
ueldl BOJe, eclH CROPOCTh TeueHnAa 1,5 mm/u?

a8 b 1 Karep mDpoXoanT no TeueHH® Ha 20 KM MeHBIIe, tIeM 3a
10 7 nporue TeueHnA. Kakoea cKOpOCTh TEUEHHA, €CIH CKODOCTB
KaTepa B cToAueill Boge 15 mwm/u?

KoonepaTHE HAMETHJ HETOTOBHTE HDAPTHH MYVHCHHX COPOUER 3a
8 arell. Brinyeraa B geH: Ha 10 copotuer Doakmie, deM Opegno-
JATANOCE, OH BRIIOJIHWI IJIAH 38 OIHH JeHBb A0 cpoka. CROIBRO
COPOMIEE B JAeHE J0J#EEeH ORI BEINVCKATE KOOTEpaTHE?

(GETLERVE Muorodynets



|'73'ﬂ'| Ha amepatop moctynumao 1400 v nmresunesr Avx copros. llpm ob-
padoTKe OIMeHHIE] OJHOTO COPTa oKazanock 2% OTXOX0OB, A APYTO-
ro copra — 3% oTxoaoe. Yncroll mmeHUNEl noayuiaocs 1364 1.
: ] FITH Je ?
CronbHO HIMeHHILI KaXJOr0 copTa OOCTYIHIO HA 3JeBaTo

781. bpurana npeanosarana youparts 80 ra nmmeHHOE! B JeHb, UTOOEL
FAHOHTHATE padoTy B HAMeUeHHBIN el cpoK. PAKTHUECHKH B JeHE
oHa youpana Ha 10 ra doaesme, 1 D03TOMY 238 OAHH JeHb J0 CPpOHA
el ocranock yopate 30 ra. CHOIBKO TeKTApPOB NINEHHIIEl A0JMHA
Oela vOpaTs Opuramga?

|TBE—.| B pogaeril pacteop cond maccoil 480 r nobaruan 20 r coan. B pe-
2YVJABTATE KOHIEHTPAIINA PACTEOPA MNOBRICHIAack HA 3,72 . UROIE-
KO COMH OBLIO B PACTEOPE NepPEOHATAILHO?

T83. PaznomuTe Ha MHOMHTEIH:
a) > — a'® + & By g —a¥—al
5) po0 L p10_ g0, r) 104 p20 4 plo,
T84, MowramuTe, UTO
a) 7"+ 7™ gemurca ma 50:
0) g 529_ meantea Ha 100;
EB) 25%+ 57 penmrea ma 30;
r) o i « L TenHuTes Ha 24;
) 121819212 191 semmrea ma 7 w aa 19;
e) 117— 1184 117 gemmrea sa 3 uw =a 37.
T85. PazioxuTe HA MHOMHTEIIH:
a) (a — 3bWa + 2b) + Sala + 2b);
B) (x + B8y)(2x — 5b) — By(2x — 5b);
B) TLIEfr] —x)+ [ﬁaz— axix —a);
r) 116%3b — y) — (6y — 35°)(y — 3b).
786. Halianre aHAUEHHE BRIPAMKEHMA:
a) 5cx + ¢ npu x=0,17, ¢=1,15;
6) 4a°—ab opn a=1,47, b=5,78.

T87. PemmmaTe ypaBHeHHe:

a) _1,23:E + x =10 B) 0,5x%—x= 0; I) l,l’:ixz >
o) i,ﬁ;r+x2={l: r) 5x° = x ij=xg.
|TS&._| BrirecuTe za cHOOKM YHCI0BOH MHOMHTEL:
a) (3a + 6) B) (Tx + Ty); ) (5g — 30)%
6) (126 — 1) r) (—3p + 6)% e) (2a —8) .
|TSB.| HoramxuTe, UTO 3HAUEHHE BRIPAMKEHHSHA a —a KPATHO £ IPpH JTHOD0M
neaoM d.

[790.] HoxasmnTe, wTo ecam ¥ MeloMy UHCIYV NPHOABHTE €ro KBagpaT,
TO ODOJIVIEHHAA CYMMA OVAET YETHBRIM THCIOM.

|'TH'1.| HoxaxATe, YTO pa3sHOCTE YHcen abc ucba, roe a =0, ¢ =, xkpart-
Ha 11.

JdononHuTenkHele YNpaxHeHs K rmmaee v
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92,

TH3.

TO4.

799.

TO7.

THH.

THY.

500,

HoramHaTe, TITO:

a) cyMMa TpPEX MOCTeA0BATEINbLHBIX CcTeleHell YHcaa 2 ¢ HATYpPalb-
HBEIMH TOKA3ATEIAMH JelHTca Ha 14;

0) cyMMa IBVX TOCTeJ0OBATENTBHEBIX CTeNeHeH WHCIa 5 ¢ HATYVPAlb-
HBIMH TOEa3aTelaMH geanTtca za a0.

K naparpady 10
,[[DRELH-{.HTE, T BREIpAXeHHe TOAIeCTBEHHO pPaBHOQ HEKOTOPDOMY
JBVUIEHY:

a) (x + yNx*— xy + v°); B) (a + b)a*— a’h + ab®™— b?);
6) (x — y)x2+ xy + y°); r) (a — b)Xa®+ a®b + ab® + b%).
En'[mrTHTE.

a) (a°— Tia+ 2) - (2a - l}l:-::, —14);
o) (2 — b)[l +28) + (1 + b'_ll_’b — 3b);
B) 2x” - (x— dy]{d.::, + y);

r) (m—an)m+ 2n)— m{m —n);

n) (a— 2b)b + 4a) — Th(a + b);

e) (p—glp+ 3q)— (p*+ 3¢°).

Horaxure, uto BepaxxesHe (y +8)y — 7)) — 4(0,25y — 16) opu mdmo0-
DOM 3HAMEHHHW I TPHHHEMAET NOJ0HNTEeIbLHEIE ZHATEHHA.

2, UTO 3HATEHHE BRIPAMEHNA:
a) (3° - 3%3%+ 3%) menmream mHa 24;

o) (&m .JP'][E' i'*} menurca Ha 60;

B) {iﬁ g8 }{*1 + 9% } meauTca Ha 63;

r) (125%+ 25%)(5° — 1) menmrtca wa 39.

FH[}E}CTHTE BhIDAMEHIE H Hﬂ.ﬁ,ﬂ;HTE erg dHAMeHHEe IIDH YHEOAIAHHBIX
SHAUTEHHAX IepeMeHHBIX.

a) 126y%+ (x — SyMx®+ 25y°+ 5xy) opn x=-8, y=-2;
3

a) m®+n®— {mz— 2mn — r;rz}{m —n) opu m=-3, n=4.
,[[DHEH{HTE, UTO dHATEHHEe BRIDAEeHIA He 3JaBHCHT OT 3HaUeHNHA
nepeMeHHOH:

a) (a — 3Wa®-8a +5)—(a— 8)a®— 3a + 5);

6) (x2—38x+ 2)2x + 5)— (2x3+ Tx + 1T)Hx — 4);

B) (b%+ 4b— B)b — 2) + (3 — BYbH® + 5b + 2).

Hdoxa:xure, 4TO:
A) cYMMa OATH NOCTeI0BATENRHEIX HATVPAJIBHEIX THCE] KPATHA J;
0) cyMMa YeTHIPEX HMOCJIeI0BATENLHEIN HEUETHRIX UHCeNl KpPATHA 8.

HaitguTe HeThiDe MOOCJIeI0BATENBHLBIX HATVEJIBHEIX YHCIAA, BCIH
HIBECTHO, UTO IPpOHIBEIeHHEe TIepBBEIX IBVE Ha 3THX WHCETI HA b te
MeHEeIIIe ITPOHIBEIeHHNA IBYX CAeIVHIITITX.
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801.

802,

503.

504.

&50a.

806.

807.

508.

509,

HoxaxuTte, ITO:

a) TpoM3BeJeHHe ABYX CpPeJHHX N3 UeThHIpEX NOOCAeJ0BATEIRHBIX
HedblX YHceJa Ha £ Dojblle NpOH3BedeHHA KpPaHHHX THCET;

0) KBaapaT cpelHEra M3 TPEX NOCIeJOBATENBHBEIX HEYETHRIN "HCET
Ha 4 fonsmie ODpoH3BEIeHNA ABYX KPAHHHX THCE.

CroporHa KBagpaTa Ha 2 ¢M DoAbOIe OSHOHI M3 CTOPOH ONPAMOVIOIBHH-
KA M Ha o CM MeHbIe gpyvroi. HailliguTe naomank KeagpaTa, ecin
M2BECTHO, ITO 0oHA HA 50 oM™ MeHBIIE IIOINAIH OPAMOYVIOIBHHEA.

Ecnn aauHEy OpAMOYTOABHWEA VMEeHBIIHTE HAa 4 cM, & MIHUPHEY
VEEIHTHTE HA O ¢M, TO ODOAYVIMTCA KBAAPAT, NJI0MIATL HKOTOPOTO
DoMbOIe LIOUIALH OpAMoyvronsHHEa Ha 40 oMo, HaiigutTe nioomaiab
OPAMOYIOIBHHEA.

IlepuMerp OpAMOVrOoAbHHEA paBed 40 M. Ecan ero OIHMHEY VBeIH-
YHTE Ha 1 M, 8 MIHPHHEY VBEIHTHTE HAa 2 M, TO ero IIOIagb VBe-

X 2
JAaurETcA HA 40 M. UHPEHEJIHTE ILIOOIAaITE MNepBOHAYMAABHOIO IIDHA-
MOYTOJIBHIEA.

Ilepumerp npaMoyvrodbHHEA paeeH 30 cMm. Ecaw ero IIHHY VMeHB-

IMHTE HA 3 €M, & OIUPHHEY VBEINTHTh Ha 5 CM, TO IIONIALE TIpA-
MOYTOJIBHHEA VMeHBIIHTcA Ha 8 cm~. HalignTe niomank NepBoHA-

TalbHOMD DPpAMOVIOJIBHHEA.

Haiigute aHaUeHHe BREIPAKEHUA:

a) a-+ab— Ta—Th opu a= 06,6, b= 0,4;
6) x*— xy —4x + 4y opr x=0,5, y=2,5;
E) 5a° —bax— Ta+ Tx opi a=4, x=-—3;
ryxb—xc+3c—3b mpn x=2, b=142,5

, €= 8,3;
pyay—ax—2x+ 2y opn a=-2, x=9,1,

= _E:'i;
e) 3ax —4by —day + 3bx nprn a=3, b=-13, x=-1, y=-2.
PaznoxnTe HA MHOMHTEIH MHOTOUISH:
a) a— 2a+ 2g — 4 I) ab—be+tac— b-r:"E;
5) x°— 12 + 6x"— 2x; e) 2x° + .:r;f— Exzy — yg;
B) ¢'— 2024 % — 2¢: ) 16al — 10¢® + 32ae® — 5b°%:
r) -y -+ '+ g% 3} 6a®— 21a%b + 2ab®*— TH%
IlpencTaBkTe B BHIE NPOHIBEIeHNA:
a) ma — mb+ na —nb + pa — pb;
6) ax—bx —cx+ay— by—cy;
B) x* + ax*—y — ay + cx* — ey
r) ax® + 2y — bx + ay + 2x° — by.
PaznoxnTe HA MHOMHTEIH MHOTDOWISH:
a) x*— 10x + 24: B) x°+ 8x + T; o) xi+x-12;
6) x*— 13x + 40; r) 24+ 15x + 54 e) x2—2x— 35,

OdononHuTenbHLe ynpaxHedus kK rmaee [V
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810.| Hora:xure, wro:
a)a{x+6)+ x(x—3a)=9 opr x=2a-3;
) xix—3a)+ala+x)+4=13 npu x=a + 3.

81 1.| HoRaFAATE TOMISCTBO:
a) (y'+y) ' - ) =y'(y + Dy — 1)
8) (a®+ 3ala®+ 3a + 2) = a(a + 1¥a + 2}a + 3);
) (a®+ ab + b )a®—ab + bY) = a'+ a’b + bY
Nie'—E+ I+ + 1 =F+¢' + 1.

312.| Ilpr kakoM ZHaAYEeHWH d NPOH3IBeIeHHEe

(2 + 47— 1Tx + 41)x + a)
TOXASCTEEHHO PABHO MHOTOYWISHY, He COJepHalleMy x5

1813.| Hoxaxure, wro ecan b+ ¢ =10, To
(10a + b)Y 10a + ¢)= 100a(a + 1) + be.
Bocnoaes3oBaBmIHcE 3TOI opMyIOH, BEMHCIHTE:
a) 23+ 27; 0) 42 - 48; E) 59-51; T) B4+ 86.

Hoxaxure, uTO:
a) ecnm ab + et=0, To {a+c)ib+c)y+{a—cHb—c)=0;
O)ecn a+b=9, o (a+1)b+1)—-(a—1)b—-1)=18.

W S
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nasa V t‘DOPMYHbI COKPALI.IEHHOI'D
YMHOXXEHUA

B 3toi rnaee Bwl y3HaeTe 00 WMHTEPECHLIX TOXOECTBAX, C NOMOLLLIO
KOTOPLIX NPOLWE BEINONHATE NPeodpa3neaHna PasnnyHblX BeIDaXEHNA, ITK
TOXOBCTEA NOMYHWNK CNeyWantHoe Ha3paHve — QopMynbl COKPAaWeH-
HOro ymHOXeHwAa. OHKM WWPOKDO WCNONB3YKTCA ONA NpeacTaeneHwsa ue-
noro BLIpaXeHWs B BWOE MHOrMOY4neHa W pasnoxeHus MHOro4YneHoB Ha
MHOXxKuTENKM, B cTapwwx knaccax Bbl HAYHWTECH NPUMEHATE WX B npeob-
pazoeadnax Donee CNoXHbIX BoipaxeHwi. 3aeepwasTt rnaey naparpad,
E KOTOPOM HAXOOAT NPUMMEHEHWE BCE W3y4eHHbe npaeuna npeobpaso-
BAHWSA BbipaxeHwin. Bbl Hay4MTeCh NPUBOAWTL MHOMOYNEH C OOHOR nepe-
MEHHOW K BWay, YOAODHOMY ONA HAXOMOEHWA ero 3Ha4eHwns © NoMOLLBIO
KanbKYyNATOPA.

IPAT CYMMbIl U KBAAPAT PA3HOCTHU

32. BozgegeHue B kBagpart v B Ky0D cymmbl
M Ppa3sHOCTU OBYX BbipaXeHWuW

IIpn yMHOMEeHWH MHOTOWIEHA HA MHOTOUJEH HAaMABII WIeH OJHO-
ro MHOTOUWIEHA VMHOMEAKT HA KaMXABIND waen apyroro. OgHaKo B HEKO-
TOPEIX CIAVIAAX VMHOMEHHe MHOTOWISHOBE MOMKHO BRINOJIHHTL HOpote,
BOCHOJIbZ0BABIIHCE (OPMYUAAMU COKPAWEHHO20 YMHOMEHUA.

Enaﬂe,u,em B KBagpar cymMmy a + b. [lna 3Toro npeacTaEMM BhIpaixe-
mue (a+ b)° B Buge npoHzeedeHud (a + b)a + 6) 1 BRIDOMTHHM VMHOME-
HHE:

(@a+bF=(a+b)llat+b)=a’+ab+ab+b’=
—a’+ 2ab + b°.

SHAYTHT,

(@ + b)*=a®+ 2ab + b", (1)

§ 12. Keagpar cymmMbl W KBAOPAT Pa3HOCTKW
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Tomxaecreo (1) HasslRawT gopmy.noil keadpama cymmbi. Ita thopmy-
Ja MO3BOJIAeT NPOole BREINIOJIHATE BO3BeJeHHe B KBAJAPAT CYMMEI JHOBIX
ABYX BEIpa:KeHHI:

T ——— O ————— i — ———— —— " —m— —— — — ——

| = -
| Kmagpar cYMMEI IBVX BRIPAKEeHHH paBeH KBaJpaTy NepBOro BhI- '
: pasKeHMA OIKC VIBOEHHOE NPOHIEeAeHHEe NepBoro M BTOPOTO BhI- :
, paEeHHN ILTHC KBaIpaT BTOpPOTO BhIpa:kKeHHA. -
B «Hauanax» Epxanjga copaBelIHEOCTE
& paBeHCTEA
2 Do 2
{a+b)y=a "+2ab+ b
NpH NOJOHHWTEIBHEIX 3HAYEHHAX a B b jgo-
KA3AHA TeOMETPHUMeCKH ¢ [DOMOIIBI epTe-
A, DPUEBEJIEHHOTD HA PHCVHEE 8.
9 Boaeegem B KBagpaTr pasHOCTE a — b, mo-
TYVIHM
2 2
' (@a— b)Y’ =(a—b)la—bl=d —ab—ab+ b =
s i}
a b = a*— 2ab + F-.
. - =
3EATHT,
L] [
P (a —byY'=a”—2ab + b". (2)

ToxaecTeo (£) HA3BRIBAKT opyayaol weadpama paszvocmu. UHa 1M03-
BOJIAET IIPOLIIe BO3BOAHTE B KBAJDAT PASHOCTE JHOBIX IBVX BRIPAKeHMI:
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KBAJAPAT pPAaZHOCTH [ABVX ERIDAMKEHHH paBeH KBaJIpaTy nepeoro '
BRIDAMKEHIA MHHYC VIBOEHHOE TIPOHZBEIEHHE NEpBROT0 H BTOPOTO
BRIDAMKEHHH ILTHC KBAAPAT BTOPOTO BRIDAMEHHA. 1

I

SAMETHM, 9TO TOMISCTEO (£2) MOMKHO TOIVINTE H3 ToxmecTtea (1),
ecaH OpeiACTABHTE Pas3HOCTL 4 — & B BHAe cyMMEL a + (—b):

(a—b)=(a+ (b =a+ 2a(-b)+(-b)=a"— 2ab+ b°.
IIpuseném npuMepkl NPpHMeHEHHA (POPMYJI KBAJIPATA CYMMBI H KEBA-
APaTa PAZHOCTH.
Ilpumep 1. BoaeeneM B KBAIPAT CYMMY 8X + 3.
P 1lo hopMyae KBAAPATA CYMMEI HOJIVIHM
(Br+ 3P =(Bx)*+2-8x-3+3 =64x"+48x+0.<
IMIpumep 2. Boaeeaém B KBagpar pasHoceTs 10x —y.
b BocnmoasR0BABIIACE TOMIeCTEOM (2), DoayiIHM

(10x — y)* = (10x)*— 2+ 10x - y + y* = 100x% — 20xy + 3. -

-IEE m f]?-{u_'lwr*,,-m_.l COKpameHRord YyMHOoxeH kA



Hpumep 3. [IpeacTaBnM B BHAe MHOTOTIeHA BHIpA:KeHHe (—5a — 4)°.

P Bripasxenne (—5a — 4)° TomgecTReHHO PEBHO BLIpaikeHHIO (5a + 4).

IeiicTEUTEABRAD, OpPpH JT000M d 3IHATSHHAMH BRIpAEKeHWH —Ha —4

H da + 4 ABIAKTCA NPOTHEOIONOXKHBIE THCAA, A4 KBAAPATE OPOTHEO-
OOJOHHBIX uHcel paBHEL. lloayuaem

(—5a — 4)*= (5a + 4)*= 25a>+ 40a + 16. <

Hpumep 4. ¥Yopoetum BepazkeHne 2x(3 + 8x) — (4x — 0,5).
B 2x(3 + 8x)— (4x — 0,5)°=6x + 16x"— (16x%— 4x + 0,25) =
= 6x + 162" — 16x°+ 4x — 0,25 = 10x — 0,25. <

SHAA (POpMVIBEl KBAAPATA CVMMEI H KBAIpaTa pPasHOCTH, HeTPVIHO
BBIEECTH (QOPMVIBI KyVDa cVMMEI M KyvDa pasHocTH. MHwmeem

(a+bY=(a+bFP(a+b)=(a"+2ab+b"Na+b)=
= a?+ 2a°b + ab® + a’b + 2ab + b*= a®*+ 3a’b + 3ab® + b .
CrnegoBaTenkHO,
(a + bY'=a® + 3a"h + 3ab®+ b*, (3)
ToxaecTeo (3) HABRIBAKT HOopMyIoil Kyda cyMMDL.
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" Ky6 cyMMBI ABVX BRIDAKEHHI paBeH KYDY NepBOTO BRIPAXKEHWUA
| OAK YTPOEHHOe NPOHEBEeJeHHe KBAJAPATA NEePEOr0 BHIPAMKEHHHA
. M BTOPOTD ILIHC YTROEHHOE NPOH3BEJIeHHEe MepEOTrD BEIpAMEeHHA
, M KBaJApaTa BTOPOTO [JIHC KYD BTOPOTO BEIPAXKEHHI.

B o s e e
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AHATOTHYHO MOMHO HNOJIVIHTE, TTO
(a —bY'=a’— 3ah + 3ab*— b", {4)
Toxaecteo (1) HasslBawT @opMyI0d Kyda pasHOCTU.

R T T T

=

KHy0 pazHOCTH OIBVX BRIpAXEeHHIT PABEH KYVDY HepPBOr0 BRIPAKeHHA
MHHYC VTPOEHHOE NPOHMZEEIeHHe KBAIPATA NMepBOrO BRIDAMHEEHA
H ETOPOTO MJII0C YTPOEHHOE NPOH3EeIeHHe NepPEOr0 BHEIPAMEHHHA
U KBAIPATA BTOPOr0 MHHVC KYD BTOPOTO BRIDAMEHHA.

o
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SAMETHM, YTO TOXIAecTBEO (4) MoOMHO DOIyIHTE U3 To:xIecTBa (3),
ecjH pPasHOCTh d — b OpegcTABUTE B BHAE CYMMEI a -+ (—b).

IIpamep 5. Boaeegem B KVD cymMmy 2x + o.
b Iveem )
(2x+ 3)¥=(2x)®+ 3(2x)* -8+ 3+ 2x+ 32+ 3%=
= 8x%+ 862"+ Hdx + 27.<

& 11. KeagpaT cymMMbl WU KBanpar pasHocTH
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Ilpumep 6. Bozeegem B KVD pasHOCTE 49X — .
P nveem
(3x — 5= (3x)* - 3(3x)** 5+ 3+ 8x+ 5% - 55—
= 27x%— 185x%+ 225x — 125. <

¥YnpaxHeHus

#15. IlpencraesTe BEHIpasKeHHE B BHIE MHOIO-

ILIeHA. i
a) (x+y)s e) (9 —y)% B
6) (p— )5 %) (a + 12)2; : :

B) (b+3)% 3) (15 — x)%;
r) (10— cF; u) (b —0,5)%; a
o) (y— 97 ) (0,3 —m)~.

816. [IpeobpazviiTe BRIpaXeHHe B MHOTOUWIEH:
a) (m + n)%; m) (a — 25)% Y

B) (c — d); e) (40 + b)?; | ol
B) (x+9) =) (0,2 - x)% = ‘ =
r) (8 —a): 3) (k- D,E‘,’ug. Puc. 86

#17. C pmoMomsiy pHeVHEa 850 pazsAcHHTE TeOoMeTpHUecKHH CMBICT
qropmyasl (@ — bY =a’— 2ab + b® AnA NONOEHTEILHEHX a H b, yI0B-
JeTBOPAKNINUY YCIOBHID a = b.

H18. IIpoeeprTe, ITO pPaBeHCTEO
+n+2F+(n+9P=(m—-1¥+(n+5)°+(n+ 7)*+ 10

pepHO npu n = 3. Iloka:xuTe, YTO 5TO PABEHCTEBO BEPHO NOpPH -
oM 1.

819, IlpeobpazviiTe BRIpa:KeHHe B MHEOTIOWIEH:

a) (2x + 3)% r) (5y — 4x)%: ) (0,3x — 0,5a)>
; 2
6) (Ty — 6); ) { S5a+ %b\} ~ a) (10c + 0,1y)%
2 £ : 2
B) (10 + 8E)"; E}[_—im—?ﬂ]; n) (0,16 — 10a)~.

820. IIlpeobpasyiiTe BRIpAMKeHHe B MHOTOWIEH:

i i
a) (7 — 8h)5; B) | %x— ayJ : m) (0,1m + 5n)?;

a3

5) (0.6 + 2x)% r) |4a+ %b

168 m DopMynbl COKPALLEHHOMTD YMHOXEHIAA
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821.

822,

823,

824,

825.

826.

827.

B28.

8529,

&30,

&31.

IlpeobpazyilTe BRIpAXeHHe B MHOTQWIEH:
a) (—x + 5)% 6) (—z — 2)%; B) (—n + 4)%; r) (—m — 10)%

Ua seipaenmit (y —x)° (U + %)% (¥ +x)% (—x+y)% (—x—y) sar-
EIEPHTE T, ROTOPEE TORIECTEEHHO PDABHEL BHIDAKEHHHEN

a) (x + y); B) (- )
rU,l:ll-utEl::-i-'LHTl'-_'l TOH IBCTBO.
a) (a — b)Y =(b—a): 6) (—a — b))’ =(a + b)>

HpE,ﬂ:ﬂTﬂBh’l‘E B BEHI2 MHOT'OWJIEHE HKBAIDAT OBYVYLIIEHA.

a) (—9a + 4b)% B) (—0,8x — 0,5b)% 1) (0,08a — 50b);
. 33
x _ g |41 o) PR, .
6) (—11x— TN r)| —lzp+6q |; e) (—0,5x — 60y,
IlpeoOpaaviiTe BeRIpaeHHEe B MHOTOUWIEH!:
a) (—3a + 10b)%; B) (Bx — 0,3y)%: 1) (—0,2p — 10g¥;
6) (—6m — n)*; r) [5& +%a]; e) (0,8x— 0,1y)F.

Henonbaya ¢opMyny EBAIPaATA CYMME HIH (OpPMYyIAYy KBAJpaTa
PAZHOCTH, BEIMHCIHTE:

a) (100 + 1)% B) 61°; 1) 099°; ) 9,9%;

6) (100 — 1) r) 199% e) T02°; a) 10,25
BrrmmoasnTe BOSIBEIEeHHE B KBAIPDAT.

a) (x*=55 8 (7T-v¥: B (2a+b): 1) (=8p+¢HE

ITpeobpazyiiTe BRIpa:eHHe B MHOTQWIEH:

F o A

a) (a® — 3a); B) (¢~ 0,7c%; 1) | 13a%+8a® |
’ v L /

6) E%xﬁ +6x } ; r) (4y*- 0,557 e) (0,65 — 60b°)°.

HDE,I[ETEIBLTE BRIDAREHHE B BHIAEe MHOI'OYWIICHEA:D
a) (a° — 2bY:; 6) (x*+ 3yH% B) (Ta® + 12a); r) (15x — 7.

SAMEHHTEe 3HAK OOHOWLIeHOM Take, UTODI MNOOYIYHENOIEECA PaBeH-
cTBO DBIIO TOHRISCTBOM.

a) (= + 2bY = a”+ dab + 4b% r) (= — 9c) = 36a'- 108a ¢ + 81c™;
6) (3x +%)°=9x"+ 6ax +a™ @) (by+=)=25y"+4x°y +0,16x";
B) (% — 2m)* = 100 — 40m + 4m?; e) (3a + 2,5b)* = Ya®+ 6,256+ =.

}I-THPDETHTE BREIpaMeHMe:

a) (12a —1)*—1; B) 121 — (11 — 9x)% N E+49—(b—T);
6) (2a + 6b)"— 24ab; r) a*b®— (ab—T)% e) a'— 81 —(a"+ 9)2
§ 11. Keagpat cyMmMbl W KBAOPAT Pa3HOCTH
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842, IlpencragrTe BREIpaXKeHHEe B BHIS MHOTOUJEHA:

Ha3.

a4,

839,

830,

HaT.

Hah.

a9,

540,

a) 18a + (a — 9)7; B) 4x°— (2x — 3);

6) (5x — 1)*— 2527, r) (a + 2bF — 4b%

?HPGETHTE BbIf}FEeHHe,

a) (x — 3)%+ x(x + 9); r)(b—4P+(b—1)2 - b);
6) (2a + 5)%— 5(4a + 5); x) (a+ 3)5—a)—(a— 1)%
B) 9b(h — 1) — (3b + 2)7; e) (54 2yly —3)— (5 — 2yY

¥uopocTHTe BRIpadeHHEe H HAaJIHTe ero 3HaleHHe:
a) (x — 10)° — x(x + 80) opu x=0,97;

6) (2x+ 9)°— x(4x + 31) opu x=-16,2;

B) (2x + 0,5)° — (2x - 0,5)° mpr x=-3,5;

r) (0,1x — 8)2 + (0,1x + 8 nmpr x=-10.

Penmte YPABHEHHE.
a) (x — 6)*—x(x +8) = 2; B) y(y — 1) — (¥ — 5 = 2;
6) Qx(x + 6) — (8x + 1) =1; r) 16p(2 — y) + (4y — 5)°=
HaliguTe KOpeHbB VPABHEHHA:
a) (x — :.]2—.1-2= 3; B) 9x%-1—-(8x - 2)°=0
6) (2y + 1)° — 4y®=5; r) x + (5x + 2)°= 25(1 + x%).
HpE,I[t’:TELBhTE B BHIe MHOI'OUJIeHa BRIPpAAEeHHe.:
a) T(da — 1]~ r) 3(a — 1)*+ Ba;
i) d(ng x5 1) 9c®— 4+ 6Blc — 27

1u| E.Er .a} e) 10ab — 4(2a — b)2+ 6b2.
IIpecbpazyiiTe B MHOTOUJIEH BRIpAXKEeHHEe:
a) 5(3a + 7); B) —3(2 — x)* - 10x;
6) —6(4 — b)*; r) 12a%— 4(1 - 2a)f + 8.
ﬂpEﬂ;ETEBhTE' BeIDAEHWNEe B BHOe MHOTI'OYIISHA.
a) ala + 9b)°: B) (a + 2)a - 1)°;
6) 6x(x®+ 5x); r) (x— 4)x + 2)°.
Hoka#uTe TOXEISCTEO:

a) (a + b)Y + (a — b)°* = 2(a®+ b°);
8) (a + b)* —(a — b)* = dab;

B) a°+ b* = (a + by — 2ab;

r) (a + by’ — 2bla + b)=a - b%

|'341.] Horaxure roxagecteo HuodarTa (111 B.):

(@®+ B e+ d7) = (ac + bd)* + (ad — be)™

170 m CopMynbl COKPAWEHHOND YMHOMEHWA
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842,

543.

844,

845.

847.
848.

33.

Ilpn kaxkoM ZHAYEHHH XI

a) Keaapat aeyuneHa x + 1 ga 120 bonbime Keagpata ABVILIEHA X — J;
0) kBpagpat aevuneHa Z2x + 10 B 4 paza Donsire Keajpara ABVILIEHA
x— &7

Ioasayace dopMyIod KEYVDA CYMMBI, OpPeocOpaszviiTe B MHOIOTLIEH
BhEIpa:xeHne; a) (a + 2]3; G)(2x + y}g; B) (a + 3!:}3.

Iloakayace opMyaoil Kyba pazHOCTH, OpeocdpaszviiTe B MHOTOWIEH
BEIpa:xeHne: a) (b — a'l}a; o) (1 — 2-:']'1; B) (2a — 3}3.

FHPGETHTE BRIDAFEHHE:
a) (x+ 3P — (x — 3)%; 6) (a — 2b)*+ Bab{a — 2b).

SATHIIHTE B BHIE BBIDAEKEeHH AL

A) pasHOCTE KEAZpaToB 2m u Tn;

0) KBaJgpaT pazHOCTH X H 3Y;

B) YTPpOEHHOE NpoH3BedeHHe Oa u b

') OPOHZBEIeHHE CYMMEI 4 U b B HX pasHOCTH.

PazaoxnTe HA MHOEHTEIH MHOTOUISH -EIH+ 2a + ﬂ2+ 2.

M3 oyarToB A u B, paccrogane mexay KoropelMi 1020 km, or-
NpAaBNIHCE OJHOEPEMEHHO HABCTPEUY APYT APVTY IBA NOeZaa, OpH-
TEM CHOPOCTE ogHOTO ObL1A Ha 10 EM/v Gofblne CKOPOCTH ApPYIOTO.
Yepea 5 1 noeana, emé He BCTPeTHBINNCE, HAXOAWUIHCE HA PACCTOA-
HuH 170 M gpyr ot gpyra. HaliiuTe cropocTH OOe3doB.

PaznoxeHne Ha MHOXUTenun ¢ NoOMOoLLbIO

dopmyn KBagpara CyMMbl U KBagpara pasHOCTH

DopMyIsl KEAIPATA CYMMEI H KBEAIDATA PAZHOCTH HAXOIAT OpHMeHeHHe
He TOJABHO A8 BOZBEIeHHA B KEAAPAT CYVMMEI H pPa3HOCTH, HO H AJH paa-
JOMEHNA HA MHOMCHTETH BRIpAMKeHHIT Buga a”+ 2ab + b w o — 2ab + B,
HelcTEHTEAEHO, NOMEHAE MeCTAMH B 3THX (opMyIax Jeeyw H Opa-

BVIO

TACTH, NOJVIHM
a“+2ab+ b =(a+b); a“-2ab+b"=(a—by.

> i 2 2
IlpueenéHHABIe paBeHCTEA MNOKA3BIBAKIT, YTO TpexuneH a + Zab+ b
MO:HO OpeICcTABHTE B BHIe npoHzeegeHHa (a + b)ia +b), a TpexwieH

a®— 2ab + b® MomHCO TpPeICTABNTE B BHAe TpoHaBegeHHA (a — b)(a — b).

Hpumep 1. IlpegcTaBuM TREXLIEH 9x® + 30x + 25 B BHAe KBajgpaTa

IBVUIIEHA.
P lleproe craraeMoe OpeAcTABAAeT coDOH HKBAJPAT BRIpAMEHHA 44X,
TpeTbe — KeBagpaT unciaa 3. Tark Kax BTOpoe claraeMoe PaBHO

§ 11. KpagpaTt cymMMbl W KBAODAT PA3HOCTH 171
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VABOEHHOMY IIDOHIBEIEHHH) SX H EI, O aTOT Tpéx‘-l.."{EH MOEHO IOIpeg-
CTABHTE B BHAE KBAIDATA CVMMEI 3x | B

9x"+30x +25=(3x)°+ 2 -3x-5+5°=(83x+5)°. <
NDpumep 2. PaznoxnM HA MHOKHTeIH TpéxuneH a°— 20ab®+ 100b*.
P 31eck MOMKHO OPHMEHHTh qmpmyﬂy KBAJIPATA PARHOCTH:

— 20ab® + 100b" =
—a?-2-a- m.&ﬂuua%ﬁ (a — 10B®) = (@ — 108 )a — 10b7). <

YnpaxHeHuns
849. IlpexcTasrTe TPEXUIEH B BHIe KEAJPATA IBYIIEHA:
a) x4 Exy+y2; E) a’+ 12a + 86; o) 1—2z+ 2%
6) p2- 2pg + g% r) 64 + 16b + p% e) n+4n+ 4,
830. IIpeacTaeeTe TpEX'WIeH B BHAE OPOH3BeJeHHA BV OJHHAKOBBIX
MHOMHEHTEeH:
a) 4x2 4+ 12x+ 9 r) %m2+ dn®— 2mn;
6) 2567 + 10k + 1; a) 10xy + 0, 25x° + lﬂﬂyg:
B) 0x°— 24xy + 1657 e) 9a®— ab+ 5b’.
831, IlpeobpaaviiTe TpEXWJIeH B KEBAIPAT JABYUJIeHA:
a) 8la®— 18ab+&°;  B) Bab + b+ 16a™ m) b+ da®- mb
6) 1+ y°— 2uy; r) 10027 + i+ 20xy;  e) 28xy + 49x7 + 45,

852, llocraBeTe EMECTO ZHAKA # TAKOH OJHOUWIEH, UYTODBI TPEXUIEH MOM-
HO OBLIO NPeIcTABHTE B BHIE HBAJAPATA IBVWIEHA:

a) «+ 56a + 49; B) 25a9+ﬁ+ibﬁ;
6) 36 — 12x + =: r) 0,016% + = + 100c°.

BH3. BrinmmTe BMecTO 3HAKA ¢ HeJOCTAKOIHE OJHOWISHLI TaK, TTODEI
HOJTYIHI0CE TOFIECTEO: . .
a) (=+ za‘,i“— 4+ 12ab+ %3 0) ([Bx +#) ==%+%+ -Elﬂya.

854, SaMeHNTe 3HAK % TAHKHM OJHOWIEHOM, UTO0B DOJVIEHHOE BhIPAME-
HHEe MOMHHO OBLIO TPeICTABHTE B BHAEe KBAApaTa ABYVILIEHA:
a) b+ 20b + =; B) 16x°+ 24y + *;
6) « + 14b + 49; r) = — 42pg + 49¢°.

8355. llpeacTaekTe TPEXWIEH B BHJE HBAJPATA ABVIIEHA WM B BHIE BhI-
paxKeHnd, MPOTHEONOIOMHEOTO KBAAPATY ;J;Bjm:m}:a:

a) —1 + 4a — 4a®; r) —d4ax + 121a + 4x%;
6) —42a + 9a®+ 49; a) ded — 2565 — 0,16d7;
B) 24ab — 16a” — 9b*; e) —0,49x"— 1,4xy — y°.

I'-:l‘
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8a6.

858.

834,

5.

862,

HaliguTe aHATeHNEe BRIpAXKEeHHA:

a)y*— 2y +1 mpu y=101; —-11; 0,6;

6) dx°— 20x + 25 mpm x=12,5; 0; —-2;

g) 25a°+ 49+ T0a opu a=0,4; —-2; —1,6.

. Bepro 11, uTo OpH J00RIX ZHATEHHAN X:

a) x>+ 10 > 0: 6) X+ 20x + 100 > 0?

CpaBHEHTE ¢ HYJIEM IHAUEHHE BRIDAMEHHA:
LS B - 3

a) - 30x+ 225: 6) —x+ 2xy — yg.
IlocTaBbTe BMECTO MHOTOTOTHA KAaKOH-JTHOO H3 3HAKOB & HIH =
Tak, UYT00E OOAVUMEBINEECH HePABEHCTEO OBLIO BEpHO NOpPH TH00M
ZHATeHHH X

W a2
a) - 16x+ 64 ... 0: B) —x—dx—4...0;
o - ]
6) 16 +8x +x2...0: ry—x+ 18x—81... 0.

HPE,EI;ETEIBLTE BEIDAMHEHHE B BHIEe KEBAIPATA ABVWIEHA, €CAH aTo
BOSIMOHLHO:

l iy 0= 1 2 2_ i i
a) i ax +9; ) r) gx + ﬁ.ry + o y2
6) 25a° — 30ab + 9b": ) 100b*+ 9¢® — 60be;
) p°— 2p + 4; e) 49x° + 12xy + 64y~
IIpecbpaaviiTe BeRIpAXKEeHHEe B KBAJPAT JIBVUJIEHA:
a) xt— E.rzyg + ll‘jy*: B) iu2+ 2ab® + eif;"';
6) rpx' + 2¢% + 16a% 1) a®x— Zabx + b

PaznosnTe HA MHOMEHTEIH Tpé}l'-[..'-IEH:

a) 4a°~ 44’6+ 0% 6)b°—a’'+ 1"

|EB.3| HoramkuTe, UTo OpH T0HOM 3HATeHHH X MHOTowIred x°+ 6x + 10

OpHHHMAaeT MOJEHTEIBHEIE IHAUEHA.

,I[-DHE.}RHTE, UTO BRIpAEeHHe OMPHHEMAeT JHIOILR IOI0EHTeIbBHbIE

n

565,

AHATEHHA: )
a) xz+2;1'+2; B) a‘+b2—2ab+l;
6) 4y*— 4y + 6; r) 9x2+ 4 — 6xy + 41°.

IlpoauraliTe BHIpA:KEeHHE:
a) (a — 106)% 6) a® — (10bY; B) (a + 10b)(a — 104).

SAMHIOIHTE B BHIe BRIpAMEeHMA!:

a) KBAApPAT CYMMEI 3@ H '}Tb:

0) cymmy KeagpatoB 0,5m u 5,9n;
) nponasegenne 0,6x% o 9y°

§ 11. Keagpat cymmbl W KBAOPAT pPa3HoOGTH
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867. [IpegcTaReTe B BHAE MHOTOWISHA:

a) (x°+dxy — y W2y — x); B) (a”— dab + b° )(2a — b);

6) (3 —ala®- 4a° - 5a); r) (x — p}xZ+ px + p?).
868. [IpegcTaRsTe BRIpAXKEeHHe B BHAEe KBAAPATA OJHOWISHA:

a) -’Lrl; B} Bﬁmg‘; a) Ya ’bﬂ;

6) 0,25a’; r) a‘bh e) 0,16x%,"

869, IlpeobpazyviiTe B MHOTOWIEH BRIpaxeHHe: a) (3 + ay: 0) (x— 2}3.

KoHTponeHbIE BONPOCEI U 3a0aHUs

Hanuwukte doprayny keagparta cymmbl. NpoEeauTe OOKA3ATENLCTEO.
Hanwwute dopmyny kBaapata paszHocTy. NpoeeauTe A0KA3aTENLCTEO.

MpueeguTe NpUMap TPEXHNEeHA, KOTOPLIR MOXHO NPEencTaBnTE B BUOE
KBagpara CymMMbl.

MpueeguTe NpUMep TPEXYNEeHa, KOTOPLIA MOXHO NPegcTABMTE B EMOE
KBAOPATA Paz3HOCTK.

Hanuwwte dopmyny kyba cymmul. Boasegwute B kyD oeydned a + 2b.

Hanwwwure dopmyny kyba pazvocti. Bozeegwte B kyD gBy4ned sx — y.

" PASBHOCTb KBAOPATOB.
CYMMA U PA3SHOCTb KYEOB

34. YMHOXEeHne pa3HOCTU OBYX BblipaXeHun
Ha MX CymMMmy

PaccemorprmM emie ogay (pOpMyIy COKPaAIIEHHOIO VMHOMKEHHA. Y MHO-
MHM pasHOCTE @ — 0 Ha cyMmy a + b:
la—bla+b)=a"+ab—ab—-b"=a’ - b°.
JHAYHT, :
(a —b)a+b)=a”—b", (1)

Toxgecteo (1) nozeoadgeT cOKpPAIleHHO BRINOJIHATE YMHOMeHHe pas-
HOCTH JHOOBIX IBYX BREIpa:KeHHII HA HX CYMMY:

I NN O W W N W W W SN WD PO G W WO W W RN NN OGNS W WO W NN R N W Ay

: DpPOH3BEIeHHNe PA3HOCTH ABYX BRIPAMEHHH H HX CYMMEI DPABHO 5
, PABHOCTH KBAJPATOB STHX BHIPAMKEHMHII.

1?4 m {I}U[Jht‘g,-'ﬂhl CUH[JI:I.LLI,EHHE?FL'I YMHOREHMA



IlpueeneM npEMeprl OpHMeHeHHA (opMmynasr (1).

IIprmep 1. YMHOKHM pPazHOCTE oX — (Y HA CYMMY Sx + Ty.

b Bocniosls30BABITHCE TOXIAECTBOM (1), momyunm
(8x— TyNBx+ Ty)=(3x)>— (Ty):=9x" - 49°. <

INHpumep 2. llpegcragum B BHIS MHOIO'WISHA NPOH3IBEeAeHHEe
(5a®— b 5a>+ bY).
b Ilpaverus ToxaecTeo (1), momyanam
(54 — B)(5a® + )= (5Y — () *= 254" p°. <

MHpumep 3. Ilpegcraum B BHAe MHOIOUWIEHA NPOH3BedeHHe
(—2a — 9ec)(2a — 9e).
P BriHeceM B BhIpameHnHn —Z2a — Y¢ 3a crobrn —1, Ttormga
(—2a — 9c)Z2a — Ye)=(—1W2a + Yc)(2a — 9c) =
=—((2a)*— (9c)°%) = —(4a" — B1c®) = —4a” + 81,
IlpecbpazoBaHHe MOMHO BRINOJTHHTE HHATE:
(—9¢ — 2a){—9c + 2a) = (—9cF — (2a¥ =81c*- 4a? <

INpumep 4. VOpocTHM BRIpAXHeHHe 6,5x° — (2x+ 0,8)2x— 0,8).

b Hneem
6,5x°— (2x + 0,8)(2x — 0,8) = 6,5x" — (4x° - 0,64) =
= 6,5x"— 4x*+ 0,64 = 2,5x" + 0,64. <
YnpaxHeHns
S
570. BunoaauTe yMHOMEEHHe MHOTOUISHOR!
a) (x — ylx + y); r) (x +3)(x — 3); ) (n—3m}(3m + n);
6) (p+ag)p —q) x) (2x — 1)2x + 1); 3) (2a— 3b)(3b + 2a);
B) (p— a3)p+ 3); e) (7 +3yl3y —7T); n) (Bc + 9d)9d — 8c).
871. BemmonHEATE YMHOMEHHE: = a ol b
a) (y — AWy +4); =
6) (p— TNT + p); !
B) (4 + Sy} oy — 4);
r) (Tx—2)07Tx + 2); bet

) (8b + ba){d5a — Bb);
e) (10x — Ge)(10x + 6c).

i

872. C nmomomel pHcyHEAa 87 pasbAcHH- 2|

B aa '., B

T TEOMEeTPHTeCHHI CMEIC (hopMy IR 1T
(a—b)la+b)=a"-b" ana nonommm- b

i i
TENBHBEIX d W b, VIOBIETBEOPAKIIHX

VCIOBHK a = b. Puc. 87
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873. llpegcTaebTe B BH/e MHOTOWIEHA NROHZBEIEHHE:

a (x%— 5)}x>+ 5); 8) (a®— F)a®+ b);

6) (4 + ¥ )y"— 4); ) [c1+ d*)d® —c');

B) (9a — b)(b* + 9a); a) (5x®+ ay*uax aﬁ
r}{0,7x+ yEJ{U,TI — I;ZJ: ") (1.4 - 0,7y’ HU Ty 0 aic",i,

1) (L0p° — 0,3¢7N10p° + 0,3¢%); k) (1,3a"— 0,16")(1.3a" + 0,18").

874. BonmuTe BMecTo 3HAKA + OIHOWIEH TaK, YTOOBl NOMYVIHIOCE TOMK-
IBRCTBO:

a) (2a + «)2a — =) = 4a® — b*

6) (#— Sx)(+ + 3x) = 16— 9x*;
B) (% —b') (b + %)= 121a"" - b%;
r) m'— 225¢1%= (m®%— )=+ m?).

879. llpeacTaBbTe B BHIE MHOTOWIEHA:

a) (3" — 1)(3x"+ 1); 1) (0,45 + 5a°)(5a° — 0,4y°);
6) (5a — b*)(b* + 5a); e) (1,2c2 — 7a?¥(1,2c2 + Ta?);
la &  1.:3)3 1%, [ 5 s\ .5 &\
B]{.?m + 47 JE =m® - X, J, ) | gx+y Jty é‘IJ.
P ™
1 8
r}{_l pﬁl\ p° : 3]1 5 —Uﬂl{ﬂﬂl+ ?pJ
876. HafiguTe aHAUYEHNE BRIPAMKEeHNA:
a) (100 - 1100+ 1); r) 201 - 199; s¢) 1,05-0,95;
6) (80 + 380 — 3): n) 74 - 66; a) 60,1- 59,9
E) 64« 56; e) 1002 - 998;
877. Haitngure zHAaUeHHE OPOHIBEISHHA:
a) o2+ 485; r) 2,03 +1,97; ) 9,7-10,3;
6) 37 -43; x)17.3+-16,7; a) 50,2 - 49.8;
B) 6,01 - 5,99; e) 29,8 - 30,2; ") 4,6 - 5,4.

878. [lpegcTaBbTe BHIpAXKEHHE B BIIe MHOTO'WIEHA, HCOOML3VHA COOTEET-
CTEVIOIIVE (POPMYVITY COKPAINEHHOTO VMHOMHEHHA:

a) (—y+xMx +y) r) (x + y)—x—yh
B) (—a +b)b—a); a) (x—yMy —x);
B} (—b —c)b —¢); e) (—a — b)—a — b).
879. llpeacTaEsTe B BHAE MHOTOWIEHA:
a) (—3xy + aldxy + a); r) E—lﬂp‘+ ON9 — lﬂp'l];
6) (-1 — 2a®bh)(1 — 2ab); o) (0,2x + 10y 10y — 0,2x);

B) (12a?- Tx)-12a®— Tx): e) (1,1y —0,3)0,3 + 1,1y).

880, BrinogarTeE VMHOMKEHHE!:
a) (—m*+ 8)(m” + 8); B) (677 + 1)(—6i" + 1);
6) (5y — yy* + 5u); r) (—7ab—0,2)(0,2 — Tab).
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551,

BH2.

853,

854,

HEI.

856,

BHT.

BES.

HEY.

HailianTe HauboABIIEe 3HAUEHHE BEIDAAEHHA.

. o (L 2] 42y)

a) (7 — 67 + 6x); B) lz-2yfg+ dyJ,
(4 Ll L a ke () 1,1 _, ]
E}HIL Hb..]{.3b+l;, r]klu+1,r,]1.l? la |

HEﬁﬂHTE HAHOOAbIIee HIH HAMMEHbIIee 3Ha'eHHe BBl EHHHA, 2C-
JH TAKOEe dHaATeHHe CYIOeCTBYeT:

a) (ba —0,2)0,2 + 5a); B) (1da — 0,3)(0,8 + 13a);
6) (12— TyN7Ty + 12); r) (10 — 9m)({9m + 10).
IlpencTaBkTe B EHAEe MHOIOWIEHA:

a) 2(x —3)x + 3); r) —3al(a+ 55 —a);

o) y(y + 4Ny — 4); a) (0,0x — THT + 0,5x)—4x);

B) dx{x+2N0x —2); e) —ay(—sSy — AN3y — 4).
HPE.EI;{LTEIELTE BEIDAFEHHNE B BHIe MHOTOUJISHAL
a) (b+ a)(b - a)’ B) (a — 4)(a + 4);

8) (x + y)(y — x); r) (3p + 1(L - 3p).
BrinmoarwuTe YMHOAEEHHE:

a) (b— 2)(b + 2)(&° + 4); 1) (x — 3 (x + 3)%
6) (3 — y)3 +uN9 +¥°): e) (¥ + 4)(y — )%
B) (@ + L){a + 1)a - 1): ®) (a - 5)15 +a)
r) {e' + L}c®+ 1)(c® — 1); a) (¢ + 4)%(4 — ¢)=

FHPGETHTE BBEIDAEEHHE!
a) (0,8x + 15)0,8x — 15) + 0,36x"; r) (3a — 13a + 1) - 17a";

6) 562+ (3 — 2B)(3 + 2b); a) 100x2— (5x — 4)(4 + 5x);
B) 2x° — (x + 1)(x — 1); e) 22¢%4 (=8¢ — D(8c — 7).
¥Yupocrure:

a) (x — y)x + y)a® + y*); r) (3m — 2)(3m + 2) + 4;

6) (2a + b)da® + ) 2a — b); m) 25n%—(7+ 5n)7 — Hn;

B) (c®+ b} c®— B)(c® + ¥7); e) 6x%— (x—0,5)x + 0,5).

,E;'EIRE}HHTEu T KBaIpaT A000r0 Heaoro YHciIa Ha e THHHITV D0Mh-
e MpoHsBeIeHNA OPeIbIIVIIer.e H DOCTeIVINITero IIefbIX YUHCeJl.

Y¥OpocTHTe BRIpAXKeHHE:

a) (x— 2)x + 2)— x{x+ 5);

6) mim —4)+ (38 —mN3 + m);

B) (4dx —a)(4x + a)+ 2x{x — a);

r) 2ala + b) — (2a + b} 2a — b);

) (5a —8c)da +dc)—(Te—alic + a);

e) (4db+ lﬂr_"jglﬂc' — 4b) + (—5ec + 2b)5e + 2b);
#) (3x — 4y)” — (3x — 4y)(3x + 4y);

g) (2a + 6b)6b — 2a) — (2a + ﬁb)z.
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890.

891.

892,

893,

804,

895.

BY96.

597.

{dasa pabomws: 6 napax.) Horamxmp\aTe, UYTO cyMMa NOpPOH3BeIeHHA
TPpEX NOCAeJOBATEABHBIX [HelkIX THCe] W CcpelHero M3 HHUX pabBHAa
KYVOY cpelHero THCIa.

1) IlpoeepsTe VTEep:#IeHHEe Ha NpuMepe umcen 19, 20, 21.

2) CocTaBeTe BEHIpAXKeHHe, 0003HATHE Tepes p OJHO U3 5THX THCeT,
H BEIMIOJHHTE NPe0odpaZ0oBAHHE COCTABJIEHHOTD BhIpaxxeHHA. OaHO-
MY VIAIIeMYCA PeKOMeHIVeM 0003HATHTE Tepes [ HAUMeHBIIee H3
THCEed, a4 IPYroMy — cpegHee H3 THCed.

3) IlpoeepeTe ApYVT vV ApVra OPABRABHOCTE OPeodpazoBAHHHE H cpaB-
HHUTE HX CI0MHOCT.

YOpocTHTE BRIPAXKeHHE:

a) safla — 8) — dla + 2Wa — 2);

6) (1 —4b6)4b+ 1) + 66(b — 2);

B) (Bp —g)lg +8p) —(p+q)p—q)

r) (2x — TyN2x + Ty) +(2x — Tyl Ty — 2x).
Pemmnre ypapHeHHE:

a) Bm(l + 2m) —(4dm + 3)W4dm — 3) = 2m;
6) x—3x(1 —-12x)=11— (5 — Gx}bBx 1 5).

Haiiaure HopeH:s VpaBHeHHA:
a) (6x— 1)(6x+ 1) —4x(9x+ 2)=-1;
6) (B —9a)a =—40 + (6 — 3a)(6 + 3a).

IIpeacTABRTE BRIpAXKEeHHEe E BHJE KBAIDATA ABYWIEHA:
a) 1 —dxy + 4x?y?; o) %aihﬂ t+ab+ 1.

,EGHE}HHTE TORITECTBO.

a) (a + b)*— 4ab = (a — b)*;

6) (a — b)*+ dab = (a + b)%

B) (x + 3)* + (x — 3% = 2x*+ Hdx.

PaznoxnTe HA MHOMHTEIH:
a) 2abe® — Sab’e + 4abe: 8) —15am®n'— 20am'n™
6) 12a°xyf — Gaxy®; r) —28b'c"y + 16h%c" 5.
Pemmnre ypagHeHe:
: x—2 " - 3 = §—£-_—1.- P ; .
E.] dI_T— 3 _E, I'}EI' 9 ..3,-1,
0y 1+ =5==x~ 55— o) 0,69 = 5 - 13.8;
1-y ¥ 4+ 2x
E) = -e—_i_:',r=§-!—d; E]U,ﬁ'T=I—lU.
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898. Co cragunii M m N, paccroaume MexIvV KoTopeimu 380 kM, oa-
HOEPEMEHHO HABCTPEUY JIPVE APYTY BRIOLIN ABA noe3zna. CropocThb
noes3jgsa, OTOpaBHBIIErocA co craHnouu N, Owina OonbIlIe CKOPOCTH
APYVTOTO Ooe3aa Ha d KEM/41. HYepes 2 1 mocie oTOpaBIeHHA O3 IaM
OCTABAJIOCE NpPoHTH 10 BecTpeun 30 kM. Haligure ckopocTH moesaos.

35. Paznoxenue pazHoOCTM KBagpartoB
HA MHOXMWUTEenn

2 .2
B Tomagectee (a — b)a + b)=a — b” noMeHAeM MecTaMH OPABVEH) H Je-
Bvio qacTH. Ilomyaum

a‘—b*=(a—b)a+b).
ITO TOMIECTEO HAIBIBAIOT (PopMynoil painocmu weadpamos. Eé npn-

MEHAKT AJA PA3I0eHHA HA MHOMHTETH PAZHOCTH KBAJIPATOB THOEIX
IBVX BhIDAMKEHHIT:

| pasHOCTE KBAJPATOB ABVX BEIPDAMKEHHI pPaBHA NPOHIBEIeHHID pas- :

] HOCTH STHX BRIPDEMEHNH H HX CVMMEI. i

o o o e o e e e e e e I e e D e e e O e e e e D a e e ml

ITpuseaéM npHUMeps! NPHMeHEHHA (POPMVIEI PASHOCTH KBAIPATOB.

Mpumep 1. Pazno:xuM HA MHOEHTETH BHpaskeHne 36 —a’.

B Tax nag 36=6% To
36 —a"=6"—a’=(6—a)(6 +a). <

MIpumep 2. lIpegcraenM B BHAES TPOHIBEIEHHA IBVILIEH 49x" — ll’:iyﬂ.

P [IaHHBIH IBVWIEH MOMHO NPeICTABHTE B BHAe PAZHOCTH KBAJIPATOE.
Iomayanam

49x° — 16° = (Tx) — ()= (Tx — 4N Tx + 45%). <

YnpaxHeHus

% Paznoxure Ha MHOEUTEIH MHOTOWIEH:
a) x° — yg; rym3—1; :-H}pz— 400; K) he— %;
6) e*— 2% 1) 16 - b*; 3) y*— 0,09; ) o= — n%
8)a’—25; €100  wm)ldd—a% ™) 2 P
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900.

903.

906.

908.

PaznosuTe Ha MHOMKHTEIH!
a) 25x% — yE; a) Om - ll':inz; H) 9 — ['-'2{'2;
6) —m*+ 16n°; e) 64p° — 81g°; i) 4a’p® - 1;
B) 36a°— 49; ) —49a” + 16h%; ) p*— at b
r) 64 — 25x% a) 0,01n°— 4m % ») 16c¢7°d*— 9a”.
HpE,ILCTHBLTE B BHIe HNPOHIBEIEHIA.
a) x>— 64; r) —81 + 2557, %) x - 0,25;
6) 0,16 — c?; x) 1446 — ¢*; a) ¢’d®— a;
B) 121 —m> e) 0,64x — 0,49y m) ax’— 4y’
. BrmucanTe:
a) 47° - 37 B) 126° - 74% n) 0,849%-0,151%;
2 . a2
6) 53° —63% 1) 21,32-21.2% e}[5§J—| it
Hatigure zEaveHne TpodM:
36 T — g5 532 _ 97 2
D W 0T, IR 88 e
. HaiiauTe sHauveHHe BBIPpaHeH A
} 41% - 317 ) 256° — 156° ) Ro-ar
a — 3 B) 256~ — 1567; —a  _ar
A et 16
5 a 63° —27°
6) 767 — 24% r) 0,783%- 0,217% 3 e e L
83° - 79"
. Pazno:xuTe HA MHOEKHTEIH:
a) x'-9; r)y —p': w) b -y '™ K) ¢ — d%
6) 25— n- I) e a) m®—n% a) a'— 16;
B) m" — a®; e)xf—at: n) a'- ph M) 81 — B,
Pemmure ypasHeHHe:
a) x*— 16 = 0; r} a®—0,25=0; #) dx -9 =0
6) y*—81=0; a) b5+ 36 = 0; a) 25x%— 16 = 0;
B]%—I2=U; e} x°—1=0; ) 81lx*+ 4 =0.
. Pemiute YPaEBHEHHE.
aym®—25=0: B) 9" — 4 =0;
6) x— 36 = 0; r) 16x°— 49 = 0.
HDEI,EETE!.BBTE E BHIe NIPOHIBEIeHHA!
a) e’ — Ox's r) a'h'- | - ) lﬁmzyg—ﬂ'nj:
6) 100y* — a® 1) 0,36 —x'y* a) 9x%y! — 1004,
B) 4x1— 25b% e) 4a® — b¢?; m) 0.81p"m*— 0,01,
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909, PaznoxnuTe HA MHOMHTEIH:
a) 64 —y': r) 25m°— n% x) 64 —a'b':

6) x°— ¢ n) 1 —49p'%; 3) 16b°¢'*— 0,25;
B) a'- b°; e) 4y%— Qal; n) 81x%F — 0,364
910. IlpencTaBerTe BRIpAXKeHHEe B BHIf NPOH3BEIeHHA:
a) (x +3F - 1; B) (da — 3)°— 16; 1) (5y — 6)° -
6) 64 — (b+ 1)% r) 25— (a + )% e) 1 —(2x—1F.
911. PaznoxEuTe HA MHOMXHTEIH:
a) 9y” — (1 + 2y ; B) 40x° - (y + 8x) x) (—2a”+ 3bY — 4a';
6) (3¢ — 5)°— 167 r) (5a — 36)°— 25a% a) b%— (x — 4p?).
912, IIpengcTaBeTe B BHIE NPOHIBEIEeHHNA: -
a) (2b — 5)° — 36; B) (4 — 11my — 1; x) (5c — 3d)” — 9d5;
6) 9 — (7 + 3a)%; r) p°— (2p + 1)%; e) a'— (9b + a®).
913. IIpencTagsTe B BHIE NPOHIBEIeHNA:
a) (2x + yF— (x — 2% B) (m + n)*— (m — n)%
6} (a + b)Y — (b + )% ) (de — x)%— (2e + 3x)°.

914. a) Horamxmure, ITO OpPH JTH000M HATYPAJIRHOM N1 3HAWEHHE BRIPA-
HEeHHA [4n+a}‘—9 neanTca Ha 4.

6) HoraxxuTe, UTO OpH M000M HATYPAABHOM N1 3HAUEHHE BREIPAKE-
HHA (n+ 7)Y —n" neawrcs Ha 1.

915. Ha cTopoHax OpAMOVIOABHHEA MIOCTPOSHEI =
KBajJpaTel (puc. 88). Ilaoniaas oAHOrO KBa-
Apata Ha 95 eMm” Goablle MIOMIAIH APVTOTO.
HaifiguTe nepuMerp NpAMOYVTOIBHHEKA, €CIH
HM3BECTHO, YTO [AJIHHA OPAMOVTOJIBHHEA HA
D cM DOJBINE ero IIHpPHHEL.

916. (Sadava-uccaedosanue. ) BepHo o0 VTBepE-

AeHHe: eclIH p — OPOCTOoe "THCIO, DoJAbInes
TPEX, TO 3HAUEHHE BRIDAKEHHA pﬂ— 1 mpart-
mo 127

Puc. 88
1) IlpoBepsTe NOPABHIABHOCTE VTBE[HISHUA

HA HOHKPETHEIX OpHMepax.

2) PazaoanTe MHOrowIeH p- — 1 Ha MmEoxkaTemn. OScyanTte, noueMy
HOJVIeHHOe OPOHaBeIeHHe HpaTHo 4.

3) ObcyanTe, noueMy OOJIVUIEHHOE OPOM3BeIeHHe AenuTcd Ha 3.
4) CoenaiiTe BRIBOI.

917. IlpeacTaeeTe B BHAE KYDA OJHOWIEHA BRIPDAHEHHE:

a) 27a% B) 8H; n) —27a°x"
6) —8m?; r) —644; e) 64a’x?.
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918. IlpegcTasbTe MHOTOWIEH B BHIE KBaJpaTa ABVIJIeHA HIH BhIDAMKe-
HHA, NPOTHBONOIOMHOTD KBAJAPATY JABVUIEHA:

a) 0,25x2— 0,6xy + 0,36y% B) ;g a'+a®+ Sa;
6) —a”+ 0,6a — 0,09; r) —16m=— 24dmn — 9n".

919. Pemnre ypaEHeHHe:
a) (5x — 1)(2x + 1) — 10x°=0,8;
6) 18x°— (9x +2)2x-1)=1

920. TypueT paccuuTad, YTO ecaH OH OVAET HATH K HelesHOoIOPOMHOM
CTAHIINH CO CKOPOCTRHD 4 KM/, TO OMOSZAeT K MOE3AY Ha mosiaca,
A ecaH OH OVIeT HATH €O CKOPOCTERH 3 KEM/U, TO OpHAET HA CTaH-
nHw 3a 6 MUH 10 oTOpaBIeHHA Toesna. Kaxoe paccToOAHHE JOMMEH
OpoiTH TYpHCT?

36. PaznoxeHne Ha MHOXUTEeNu CyMMbl
M pa3HOCTWU KyDOoOB

na pasnomeHHA HA MHOEHTEIN CVMMBEI KVOOB HCOOAL3VETCH TOMK-
JIecTED y
a’+ b= (a + b)a*— ab+ b°), (1)

HOTOPOe HAZBIBAKWT opMyIol cymibl Kydod.
Urobel goxasaTek TodAecTEO (1), yMHOEKHEM gevijigeH a + 6 Ha Tpex-
wnen a- —ab + b
'u+b][a2 ab + b?) =
—a’—a®h+ab®+a’b - ab®+ b*=a+ b2

"I.'IHGJ-HHTE.]IT:: a®— ab+ b° B npagoil wactnH (popmyner (1) HamommHAa-
eT TpéxuaeH a-— 2ab + b®, koTopmIl paBeH KBAZPATY PAZHOCTH 4 H b.
Onrako BMecTo }F,I[BDE!HHDI'D NPOH3BedeHAA @ 1 b B HEM CTOHT HNpPOCTO HX

npouapegerne. Tpéxuner a — ab + b° HA3wIBaIOT HenoaRwM Keadpamon
pasnocmu a 1 b, Hrax,

e S S N R R S I N S S S O O S I B R S S S S N S .

: cyMMa KVDOOB JBVX BRIPAMKEHHH paBHA NOPOHIBEIeHHKY CVMMEI :

; 9THX BBEIDAMEHHH H HEIOIHOTO KBAApPATA HX PasHOCTH. "

3 3
Npumep 1. PagmoxnM Ha MHOMHTEIH MHOTOWIeH 27X + L.
P [[aHHEI MEOIOWISE MOMHEO NPEeJCTABHTE B BHAe CVMMEI KVOOB ABVX
BRIpAMEeHHIH!
27 + 1= (8% + /.
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Ilpumenue dgopMmyay (1), momyunm

(3x)° 4 = (8x + y)(9x" — 3xy + ).
Hraxr,
27x°+ 2= (8x + y)N9x" — Bxy + ). <

rﬂ;..—’!.ﬁ pasnEeHld Ha MHOMEHATEAH DPDAIHOCTH HFEDE HCIIONBEAYVeTCA

T I2CTBO
a*—b?*=(a — b)a®*+ ab + b°), (2)

HKOTOpOEe HAIBIBAKT @OpMUI0L pPAIHOCMU K yﬁﬂa

Yrobel JO0KAa38TE TOMISCTEO [ﬁ], npenupaavem NpOH3EeIeHHe JIBV-
uneHa a—b W TpExuneHa a -+ ab -+ b%, KOTOPEIH HASEIBAKT HETOIHBLM
Keadpamom cymmbt a | b:

(a — b){a® + ab+ b7) =
=a*+ a’h+ ab®—a’b—ab® - =o' - b .

' PazuocTs KVOOB IBVX BRIDAMKEHHWII DABHA NPOH3BEIeHHI) PA3HO- '

i ar
" CTH 3THX BHPIAREHHH T HelOJHOTD KBAIDATa HX CYVMMLEIL.

Hpumep 2. Paznoxnym Ha MHOEHTEIH MHOTOWIeH m%— n®,

P llpegcTaBMM JAHHBIN MHOPOWLIEH B BHAEe PA3HOCTH KVOOEB JIBVX BhI-
pasxeHHH H OpHMeHHEM (opyyay (£2). Hloayvauwm

m® —nt= |‘m£]a —n?= {m.z = n}{m‘ + min+ nzj.
YnpaxHeHun
istatat o b e e
921. PaanoxuaTe HA MHOEHTEIN MHOTOUJIEH:
a) x®+ ya; B) 8+ a®: ) 34+ 1;
Q) ma—nﬂ; r) ET—yR; e}l — 5
922, IprMerauTe POPMYIV CVMMBI KVOOB HAM (DOPMVIY DPASHOCTH KYOOR:
a) c°— d?: B) x°— 64; n)y— 13
a) pt + g% r) 125 + a®; e) 1+ b%,

923. IlpegcTaBbTe BRIpAXKEHHE B BH/AE CYMMEBI HJIH PasHOCTH HYOOB H
PASTOMEHTE ero Ha MHOMMHTEIH:

a) 822 — 1; - 1 l_ﬂf*; m) 125a%— 64b°;
9 1 1
6) 1+ 27y% r) 5 m +1000; @) 52+ =i’
924. PaznomnTe Ha MHOKHTEIH:
a) 8 —m?; B) 64x® + 1; ) ma— 27n?;
1
G) e*+ 27; #Y 1~ =pt ) Ea + b,

§ 12. PaznocTe keagpatoe. Cymma 1 pa3docTe kyDoB
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925. 3anHUIINTE B BHAe MPOHZBEISHHA BLIpAMKeHNe:

a) x%— ", B) m” — n?; x) a® + b
) a4 !':r:"‘; r) p3+ .‘Eg; e xg—yg.
926. PazmomnTe Ha MHOMHTETH:
a) ¢ + b®; 6) a” — b B) x" — §&; ry 27 + 7.
927. 3anummTe B BHAe NPOH3BeIeHNA:
a) —x+yh ) -at+ g m) &+ 1;
=y T - N . L i, ]
6)—8—p% r) —57—b%; e) & + 3
Y28. IlpegcTageTe B BHAE TPOH3BEIAEHIA:
a) a’p® - 1; B) 8 — a’c® x) xy?— ¥
6) 1+ 1'311,.'3; ) m*n®+ 293 e) a®— min?.
929, loxamxuTe, UTO IHAUEHHE BHIPAXKeHHA:
a) 327+ 173" memures ma 500; ) 211°+ 129° nexmres ma 17;
o) T8 8317 JeanTea Ha 100; r) 356°— 245° IeadTCd HA d.

930. JenuTea TH 3HAUYSHHE BRIPAMKeHNA:

a) 38%+ 37 ma 75; 6) 99°— 747 ma 257

931. [IpegcTaesTe B BHAE MHOTOUWIEHA:
a) (1124 a®N—a® + 11c%); B) (0,3¢ — 0,2d)(0,2d — 0,3¢);
6) (0,8x +y")N-0,8x —y"): ) (6x* — dx)(—6x3— 4x).

932, HoramuTe, UTO PABEHCTBO He ABIASTCH TOMHIECTBOM:
a) xl+d4=(x+2)% 6) (x— 202+ x)=4—x°.

933. Pemnte ypaBHeHHE:
a) (2x—3)°—2x(4 + 2x)=11;
B8) (dx —3)(3 + 4x) — 2x(8x—1)=10.

KoHTpOneHBIe BONPOCE U 3aQaHMY

Yemy paEBHO Npov3BEEOEHWE PAaZHOCTW OBYX BLIDAMEHWA W UX CyMMLIT
Hanuwwre COOTEETCTEYIOWYIO opmyny v OokaxuTe ee,

Yemy paeHa paszHOCTe KEAOPATOE OBYX BhipaxeHwn? Hanwmwwre cooT-
BETCTEYIOWYIO hopmMyny.

Hanwwwre dopmyny cymmel kyDoe. MNpoeegnte nokazarensCcreo.
Hanuwwwure dopmyny pasdocTy kybos, lNposeguTe A0Ka2aTenbCTEO,
PaznoxuTe HAa MHOMWTENM MHOTOYReH 167 — 1; p3+ 8 m®-27.
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" ' NPEOBPA30BAHME LIENbIX BbIPAXKEHUN

37. NMpeobpa3zoBaHne UEeNnoro BblpaXeHus
B MHOrNo4neH

Bripa:esnd, cOCTABIEHHBIE H3 THCET W MEPEMEHHBIX © MOMOIIBH |
AeHCTEMH CA0MKeHHS, BEITHTAHHA W VMHOXEHHA, HASBIBAKT ue- |
ALIMU BWPAMCHUAMY (TPOU3BEIeHNe OAMHAKOBLEIX MHOMHTETel '
B IEJI0M BRIPAKEHHH MOMET OBITh 3aNHCAHO B BHJIE CTEIeHH).
K menwiM OTHOCAT B BRIpAMKEHHA, B KOTOPEIX, HpOMe JIeHCcTBHI
CAOMEHHA, BRIUHTAHNA M VMHOMEEHHA, HCIOOJABAVeTCA AeleHHe Ha
THCI0, OTJIHYHOS OT HYIA. A

— o o e e o

Muorounessl H, B YACTHOCTH, OIHOUJIEHE! ABIAKITCA HOEeJLIMH EBhI-

£

o 2 L
pazxennaMu. Hanpnwmep, 3,5x°y —4xy + 10x - 0,5y » 34 be”™ — nmeawle
BEIpaxeHndA. lIpuMepaMB HOeAbIX BRIDAMKEHHH CAVIHAT TaKHE BREIpaMe-

HHA:
107 + (3x + y)¥ — 107),  2b(b°— 10e%) — (b* + 269,

afa + 2c)
Sa’— & 2.9dac.

[

T &
Bripa:xesne x + T 2x — 1) He ABIAeTCA HOeMkLIM, TAK KAK B HEM

HCOOJAB3VeTcA JeleHHe Ha BhIpAsKeHHe ¢ HepeMeHHOI.

Bripazkenune 1017 + (3x + y)x®— 10y°) aBnserca cyMmoil onHOWIE-
Ha 10y® n npouzeemeHMA MHoOTOWIeHOB Sx +y B x°— 10y°. Brpamenne
2b(b* — 10c%) — (b*+ 2¢?) sABnAeTcA pa3HOCTRI MeXAY NpPOH3BeJeHHEM
ogHOYIeHa 2b m MEorounesa b®— 10¢? u muorouwrenom b* + 2¢°. Mur 3Ha-
eM, UTO CYMMY, PA3HOCTE W OPOH3BEIeHHEe MHOTOWIEHOE MOMHO IIpe0d-
pa30BaTk B MHOIOWIeH, NOSTOMY KAMKIOoe M3 DTHX UelblX BhIpaXXeHHI
MOXHO OpeIcTABHTL B BHAe MHOTOWIEHA.

af{a + 2r)
5

Bripa:xesue 3Sa”— + 2,dac oTnHYTAETCH OT PACCMOTPEHHBIX

TEM, TO B HEM COASHHTCA AeJTeHHe HA THCI0, OTAHTHOE oT HyI#A. Eco-

JH JeleHHe 3aMeHHTh VMHOHeHHeM Ha THCTI0, 00paTHOe JAeJIHTe N, TO
L) 1 9 | ol

NOJYINTCA BRIpAXKeHHe 3a° — Eﬂ[ﬂ + 2¢) + 2,5ac, KOTOpOE, KAK H TTPeJkl-

AVIIHe BhIDAMeHHHA, COCTABJIEeHO Ha MHOMOUWIIeHOB ¢ IMOMOIIIERD ,I[EﬁETBHﬁ
CJI0¥eHHHA, BbIUTHTAHHA, VMHOEEeHHH. HDBTDM}F aTo IjeJoe BhIpaXeHHe
TAREHES MOXEHO NReACTABHTE B BHIEe MHODMDLIIEHE.

[ T g S S N PO S S Uy SO S I " ——— 1
| Jlxoboe nmemoe BREIpA¥HEeHHe MOXHO OpPeICTABATE B BHIEe MHOIO- |
| WiIeHA. |

oo e o oo o e e B B OB OB I OEE WD S I BN M IS I I G B IS I W EE IS DN Em mm e

§ 13. Mpeobpasoeadve uenbix BLIpaXeHri
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Ilpumep 1. IlpeacraguM B BHAe MHOTOTIEeHA BRIpAXKEeHHe
(2 + 2)%°— (x — 2)x + 2} x> + 4).
P Hveem
(x'+d4r+ ) —(x*-D(x*+ ) =x"+ 47+ 4 — x"+ 16 = 4x°+ 20.
HHCJIEHIHT. AAHHOe BRIDAReHHe TOEISCTEEHHO PaBHO MHODOWUJIEHY
dx"+ 20. <
HPEDE]]EBDHEIHHE OeJiord BRHPpAAEeHNA B MHONOWIEH HOIIONBIVETCH

IpH pellreHHH }']BEBHEHHFL JOEA3ATEILCTEE TOHISCTE, B 3AT8Y4AX HA de-
JHMOCTE H T. IH.

Hpumep 2. [Hoxamem, 4TO HH OpPH KAKOM HeI0M 71 3HATEHHe BHIpa-
#eHHA (n+ 1 n—1)—(n—06)}n +2) ge geawTca Ha 4.
P YOopocTuM TAHHOE BRIPpAXHEHHE:

(n+1¥n—-1)—-(n-6)n+2)=(n*-1)—(n°*-6rn+2n-12)=
=n’-1-n?®+6n—-2n+12=4n+11.

Me! DpeICcTABHIH GAHHOE BEIDAGKEHHe B BHIe cyMMmul 4dn + 11, Ilpn
AH00M OejIoM 711 3HAYIEHHEe NepBOro cjaaraeMoro JelHuTced Ha 4; eropoe
crnaraemMoe — uneno 11 — nme geawres Ha 4. Ilostomy nopm awbom
OejoM 71 3HaYeHHe cyMMEI 4n + 11, a 3gauNT, B 3HaUYeHHe HCXOLHOTO
eripaxennda (n+ 1)n—1)—(n—6ln + 2) He genwrca Ha 4.<]

¥YnpaxHeHus

@ ¥

954, karne U3 BRIpaeHHH Exzy, da®— b(a — 3b), au 3 I_S 1, Qx — % AB-

JANTCA HEeJTEIMHA ?

935. IIpeacTaBeTe B BHAE MHOIOUJIEHA:
A) CYMMY MHOTOUIeHA X + Tx*+ 8 W IpoNzBeleHHA MHOTOWIEHOB
x2—6x4+4 m x—1;
f) pA3HOCTE MPON3BeIeHMA MHOTOWIEHOE a-+ Ta —4 u a — 3 m MHO-
rounera a°+ da®—29a + 11.

956. [lpeobpazviiTe B MHOTOWIEH:
a) 4(m —n)*+ 4m(m — n); E) (y+ 7)°— 2(y + 10)(y + 4);
B6) 5x(x — ) — 2(y — x)°; r) (x — 5)(6 + 4x) — 3(1 — x)~

937. ¥opocTHTe BHIpaiKeHHE:
a) (8m —a)a + 3m) — (2a + m)(3a — m);
0) (x —4y)x + 3y) + (x — SyN3y + x).

938. 3gaa, uro a=2x—-5, b=8x+1, ¢=4x - 2, npeacraReTe B BHJIE
MHOIMOTLIeHA ¢ [MepeMeHHOH X BrIpa:KeHHne ab —e.

939. okamxkuTe, UTO HH OpPpH KAKOM [OelI0M 71 3HAYEHHE BhIPAMKeHHSA
(2n+ 1)}n + 3)—2(n+38)n —3) — (on + 13) Be mgeamTca Ha 6.
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9440.

941.

942,

943.

944,

945.

947.

(dna padommw 6 napax.) Boum#Te BMECTO MHOTOTOUHA B BREIpAa-
HeHHE
(n+8n—4)—(n+38)n—2)+...

NponvineEHOe THCIO Tak, TTOOR] NOJYIHIOCE BREIpAMEHHE, JHATEe-
HHe HOTOPOTO IpH THDOM Oemdon n genmHTcda Ha 3.

1) ITpeobpaayviiTe B MHOMOWISH HAMIOE H2 NPOHIBEeIeHHII OBVTLIe-
HOE H EBEINOJHHUTE BEIMHTAHNE.

2) Obeyaure gpyr ¢ APYroM, KAKOMY VCAOBHIO JOJIMHO YIOBIETEOD-
PATE NPOOVIIEHHOE THCIIO.

3) BommnaTe BMecTOo MHOTOTOUHA KaMIBIN KaKoe-THD0 THeI0, VIOE-
JeTEOPAKIES YCIOBHED IA0aTH.

4) IlpoeepesTe IpVr vV ApVra, ODPaBHILHO JH BEINOTHEHO 3AaHHE.

Pemmure ypasHeHHE:
a) x(x + 2)(x —2) — x(x* — 8) = 16;
6) 2y(dy — 1) — 2(3 — 2y)* = 48,

Pemmarte YPaBHEHHE.

a) x(x+2)—x(x+ 1)°=5x+9;

8) (v — 3)°+ 3y + 2Ny — 2)=9 + 45~

,HGREIH{HTE, UTO IHaYeHHe BEIDAREeHHA He 3aBHCHT OT SHaYeHHA
nepeMeHHOHN:

a) (a — 1){a®+ 1)a + 1) — (a®— 1)* - 2(a® - 3);

6) (@ — 3F — (@ — 2Xa®+ 4 a + 2) - 6(5 — a?).

VropocTHTe BhIpaMkeHHe:
a) (y — 3Ny*+ 9y + 3) — (27— y)* - 19;
6) (1 —a)l—a®)+ (1 +a)l +a’)— 2a(l + a)a — 1).

Mora:xHaTe TOXIECTBO:
a) (a—3chde + 2a) + 3ela + 3¢) = (2a — e)oec + da) — EEE;
6) (1 —26)1 -5+ +(26— 1)1 - 66+ )= 5b(1 - 2b).

. llpencTaebTe ZAHHEBI TPeXWIeH, ECJAH 3T0 BOZMOMHO, B BHIE HEA-

APATA ABY'UJIEHA HJIH B BHAE BREIDAMKEHHA, MPOTHBONOJIOMEHOTO KBA-
APATY ABYUJIEHA:

a) 25y° — 15ay + 9a®; E) 4 + 0,25¢°— 2bc;

6) 15ab — 9a” - ﬁ%bz; r) 0,36a”+ 0,04y" — 0,24ay.
PaanoxATe HA MHOMHTETH:

a) —20x' 17— 35x%: g) —1,2a% + 1,2h%;

6) 3a’b’c + Yab c?; r) 7,2x""— 1,8x"°.

& 13. MpeobpazoeadHve UenblXx BolpaxeHuwiA
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948. OT nepeBHH 10 CTAHIIAHN BEJOCHIIEIHCT €Xaj O CHOPOCTRR 13 HM /1,
a oDpaTHO OH BO3Epamanca co cxkopocTei 10 Em/u. HafiguTe pac-
CTOAHHE OT JAepeBHH J0 CTAHIINH, ecjH M3BeCTHO, UTO Ha o0paTHHIN
NVTh BEIOCHIEIHCT 3aTpaTHa Ha | u Goaeie, ueM Ha OVTh OT JIe-
PEBHH 0 CTAHIIHH.

949. Mz nyveKTa A CBA3HON AOCTABHA AoHeceHHe B nyHKT B za 30 mun.
Ha obpaTHOM TIVTH OH VMeHBIOWI CEKOPOCTE HA 1 KM/9 B 3aTpaTHa
Ha gopory 36 mua. OnpegennTte, ¢ Karoil CKOPOCTRIO IHENT CBA3HON
3 nvHEKTa A B nvHKT B.

38. NMpumeHeHne paznu4HbiX cnocobos
ONA Pas3noXeHUa Ha MHOXMUTENu

O paznodeHHA MHOTOWISHOE HA MHOMHTEIH MBI IDHMeHAIH BRI-
HeCceHHe OOIIero MHOMHTeNA 3a CHROOKHH, TPVONHPOBRY, (POPMVIBL CO-
KPAIleHHOr0 VMHO:XeHHd. HMHorga yaaércda pasioEHTh MHOTOWIEH HAa
MHOMHTENIH, OPHMeHHE OOCIeI0BATENBHO HECKOIbKO cnocoboe. Ilpm
ATOM HAYHHATE NOpeofpasoBaHHEe CIeIVeT, ecjaH 3T0 BO3MOMHO, C BhI-
HeCceHHA obNIero MHOMMHTENd 3a CHOODHIM.

3
IMpumep 1. Paznoxnm Ha mMHO:EHUTeTHn MHOrouwaed 10a”-— 40a.
P UneHnsl 3TOr0 MHOTOWIEHA HMeT O0HNIMH MHOEHTeNIsR 10a. Brirecem
ITOT MHOMHTEIbL 38 CHODKH:
10a®— 40a = 10a(a®— 4).

Paznoxkerne Ha MHOMHTEIH MOMHO OPOIOJIHHTE, NTPHMEHHE K BEI-
pPaEeHHD a—4 thopMyIV PasHOCTH KBagpaToB. B peavaeTare moay-
IHM B KAUSCTBE MHOKHTEISH MHOTOUAeHBI DOJee HHIKHX CTelneHei.
Hueem

10a(a® — 4) = 10ala + 2)a — 2).
SHAYMHT,
10a*— 40a = 10a(a + 2)a — 2).<

NMNpumep 2. PaznoxuM HA MHOMHUTEIH MHOIOWIEH
& o
ab®— 3b%+ ab®y — 3b%y.
o " a2
P CHAUATA BEIHECEeM 34 CKOOKH ODIMIKMI MHOMEHTEIL b :

ab®— 8b* + ab®y — 8y =
= bHab — 3b + ay — 3y).
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IloneiTaeMcA Telepk PasdjIOHHTE HA MHOEHTEIH MHOTOWIEH
ab— 36+ ay — 3y.

CrpynmnepoBaE OepBRIH WIEH ¢O BTOPBIM H TPeTHH ¢ YeTEEpPTHIM, DV-
IeM HMeTh

ab—3b+ay—3y=0bla—3)+yla—3)=
= (a — 3)}b + y).
OxoHIATEIRHO NOIVIHAM

ab3— 8b6%+ ab’y — 3b%y = b a — 3Wb + ). <

i« ] i
Dpumep 3. PaznoxuM HA MHMGKEHATEIH MHOrOWIeH g — dax — 9 + 4x?,

P Crpyunupyem nepeetii, BTOpoil 1 4ETBEPTEIN "wIeHE! MHOTOWIeHa. Ilo-
AVTHM TpexuneH a — dax + 4x°, KOTOPBII MOM¥HO OPeICTABHTE B BH-
Ie HBAJIPATA PAZHOCTH. HnaTDM}

a®—dax — 9+ 4x°=(a” - dax + 4x°) - 9
=(a-2x)*-9

HEH‘I},TLIEHHDE BERIDAHEHHE MOHO PA3TOHNTE HA MHOEHTEIH IO CIJD]}'
MVIIe DAGHOCTH HEAIPATOBI

(a—2xF—9=(a—2xy\—3%=(a—2x—3)a—2x+ 3).
CrnemgoBaTensHo,
a’—4dar—-9+4x*=(a—2x - 3)a - 2x + 3).

SAMEeTHM, UTO OIpPH PAZTOMEeHHH MHOTOWIeHA HA MHOMHTEIH HMeT
B BHIY NOPEeICTABIEHHE €ro B BHAE NPOH3IBEJeHHA HECHKOIBKHX MHOTO-
IEHOB, B HOTOPOM XOTA OBl IBA MHOMKHTEIA ABAAKTCH MHOTOWIEHAMH
HEeHVJIeB0oH cTeneHH (T. e. He ABIAKTCA THCIAMH).

He HAMXABIH MHOTOUJIEH MOMHO PABTOEHTE HA MHOMHTEIH.

Hanpnmep, HeNb3A Pa3lIoEHTE HA MHMEHTETH MHOTOTIEHBI 241,
4" —2x+1 n 1. 0.

PaccvorpuM npHMep HCHOABIOBAHHA PA3TOEHEHHA HA MHOMHTEIH
IIA VOROIIEHHA BBIMHCIEHHI ¢ MOMOIIBK HATBKEVIIATOpPA.

INIpumep 4. Haiigem ¢ noMoIObi HAJTBKYVIATOPA ZHAYEHHE MHOTOLIEHA
504+ 2x% - Tx+ 4 npa x=1,2.

P Ecan BRIDOTHATE JeHCTEHA B NPHHATOM TOPAZAKE, TO CHAYATA OpH-
AéTcA HallTH 3HAWeHHSA BRIpa:keHHi x°-5, x7-2 u Tx, sanHcaTts pe-
3VABTATEI HA OyMAare UM BEECTH HX B NAMATE KAITBKEVJIATOPA, A 3aTeM
DepeiiTH K JAeHCTBHAM CIOMEHWA W BeRIUHTAHWA. OIHAKO HCHOMKIM
Pes3yIBTAT MOMEHO NOAVUNTH FOpPasiao Opolle, ecaH OpeodpasoBATh
IAAHHBIH MHOTOUWIEH CAeIVIOIINM 00pazoM:

54+ 2x - Tx4+4=(6x"42x—Nx+4=((5x+2)x— Nx + 4.

Brinoasue BeIMHeaeHHA 1A x = 1,2, HalgeM, UTo 3HAUeHHe MHOTO-
nneHa paeHo 7,12, <

§ 13. MNpeobpasoBaHve USNLIX BhIPaAXeHKMMA
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YnpaxHeHuns

950. PazaoxnTe HA MHOMHTEIH MHODOWIEH:

a) 5x?— Hy%; B) 2ax® — 2ay?; a) 16x*—4;

6) am> —an’; r) Op® - 9; e) 75— 27,
951. IlpeacTaebTe B BHAE NPOH3BEeIeHHA:

a) y*—1; 6) 2x — 2x3; B) 81x% — x!; r) 4y*— 10047,
52, BrimorHATe pazio:eHHe HA MHOMHTETH:

a) max®— 49m: o) ab® — dac’: E) 4b* — b; r} a®— ac?.

953. Jorazxure TommecTeo a — b= (a — b)a + bY@+ bH(a '+ b').
8954, PaznoxuTe HA MHOMHTETH!:
a) pl— 16; 6) x'— 81; B) y&— 1; r) al-— bo
8955. Paznomxure Ha MHOMHTETH:
a) 3x%+ 6xy + 31°; r) 6p%+ 24q°+ 24pg;
6) —m>+ 2m — 1; 1) 45x + 80ax + 5a” x;
B) —d4x—4 — x5 g) 18cx®— 24ex + Se.
956. PazmosHTe Ha MHOMKHTEIHM BeEIpaseHme x° —1f, mpegcraBme ero
E BHIAe: a) pa3zHOCTH HBAIPATOR; 0O) pazHOCTH KYDOB.
957. BrmmonenTe pasnoixeHHe HA MHOMMHTEIH:
a) 2m—4m +2: 6) 36+ 24x+4x; B)Ba’—8b: 1) %ax’ + %ay”.
958, PaanoxnTe HA MHOMHTEIH:
a) dxy + 12y —4x— 12; B) —abc — dac — 4ab — 20a;
6) 60 + 6ab — 306 — 12a; r)a’+a*b+a” + ab.
8959, IlpegcTaBeTe B BHe NPOH3BEIEHHA:
a) 45b + 6a — 3ab — 90; B) ac'— '+ ac - &
0) —Sxy — 40y — 15x — 120; r) x — 2y + x*— xy.

960. BemonERTe pasio:eHHe Ha MHOMHTEIH:

E].IE—EI{‘-FE'E—dQ; ijz—.rzéﬁx—ﬂ;

6) 4+ 2e + 1 —a®; r) x®— a®— 10a — 25.
961. PazsmoxuTe HA MHOMEHTEIH:

a) :!{.'2+E.:l:'y-l—y2—mz; B) b2 ¢ — 8b + 16:

6) p>— a®— 2ab— b%; r) 9 —c%+ a® - 6a.
962. PaznoxuTre HA MHOMEHTEIH:

a].rﬂ—yz—.r—y; B]an—i-mE—nz;

B)a’—b"—a+b; r) k*— k- p*-p.
963. IlpeacTaBsTe B BHAE NTPOHIBEIeHHA:

a)a—-b+a®—b% 6 +d—-+e
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964.

965.

966.

967,

968.

9649,

970.

971.

972,

(daa padomwu: 6 napax.) Henmonsaya HATBKYIATOD, HAHNIHTe aHATe-
ane MHOroumeHa 3,5x°— 2,1x%+ 1,9x— 16,7 opn x=3,7.

1) IlyeTs oQMH H2 BAC BEIMHCANT ¢ NOMOIOBH HAJBHKYVIATOpPA CHA-
TATA ZHATEHHA KaMXJI0OT0 IeHA MHOMOWIeHA, 3ATeM J3HaUeHHe
MHOTO'WJIEHA, a4 APYVroil BRIDOJHHT OpeoOpasoBaHHe MHOTOUIEHA 0O
ofpasny, nperaosxeHHOMY B npaMepe 4 Ha c. 189, zatem caenaer
BEIMIHCJIEHHA ¢ TOMOIILK HATBKYIATOPA.

2) OrMeTeTe 3ATPaATy BEPeMeHH HA BHINOJIHEHHE 3AlaHHA B KAMIOM
caydae.

3) CpaBHHTE OOJIVIEHHEIE Pe3yILTATE H EBpPeM#d, 3aTpavueHHOE Ha
pellleHHe 3aJaTH.

Pemutre ypasHeHHe:
a) x*— x =0; B) x°+ x%=0:
6) 9xr — 2 =0 r) 5x' — 204 = 0.

Peniure ypapHeHHE:
a) 3+ x=0; 6) x*— 2x%=0.

,[[_CI-I{&H{HTE, UTO aHATeHHA MBOM®IeHSA IE— A TIpH IedblX 3HAYMEeHH-

AX X KpaTtHe uncay 6.

HoraxuTe, UTO pasHOCTh KBAJPATOE JIBVX MOCIHEITOBATEIBHEIX He-
YETHRIX THCENT IeIHTCA Ha 8.

Eecan cTopoHY HEagpaTa VBEIHTHTE HA 4 €M, TO ero miaolajik VBe-
miranrea Ha 96 em”. Haitgure CTOPOHY HCXOJHOI'D KBAIpPATA.

VopocTHTe BHIpa:EeHHE H HANJIHTE ero 3HAUeHHe NPH VEKAaSaHHOM
AHA'IEHHH TepeMeHHOH:

a) (bx— IM6x+1)—(12x—5)3x+ 1) opn x=10,2;
6) (5+2x¥F - 2,5x(8Bx+ 7) npn x=-0,5.

He BrImoaHAA ODOCTRpOEHHA, HAHIHTE KOOPAHHATHI TOTEH TIepecetde-
HHUA ¢ OCAMH HOOPAWHAT rpadmika (pyVHRIITHH:

a) y=0,24x + 6; B) y =—0,0x + 4,2;

6)y=—-5x—1,8; r}y=—x—3,8.

IMorkaxxuTe, KAK TPHMEPHO PACION0MEH B HOOPAMHATHOI ILI0CKO-
eTH rpahiy (pyHEIIHHA:

a) y=—0,9x + 4; r}y=-9;

6) y=2,3x; m) y=-9,5;

1
B]'y=ir—{]: e) y=43.

£ 13. MpeobpazosaHe UeNbiX BhIDAXeHINA
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KoHTpOneHbLIE BONPOCHI U 3afaHUA

HPHEEHHTEF npyMep Uenoro BblpasKEHWA W BhIpEXEHWMA, HE ABNANILLE-
rmMcH Usnbim.

Kakve oeAcTBMA HAOD BeINONHWTE W B KakoM nopsagoke, 41obe npean-
CTABUTL Lenoe BeipaxeHwe dx(2 — xF+(x®—4)x+4) B enge MHO-
rovyneHa?

Kakwe cnocobbl paznodeHWs MHOTOYNEHOB Hd MHOXWTENM Bam wa-
BECTHLI?

,H'.E.E mex, Kmo xouem Hams ooJavile

39. Bo3gepgenne gBy4neHa B cTeneHb

Bam maBecTHERI (hopMy.JLl KBaIpPaTa CYMMEI H KEAAPATA PAZHOCTH, KY-
Da cyMMBI 1 Kyv0Oa pazHocTH. Tak KAK PAZHOCTE 4 — b MoOMHO paccMaTpi-
BATE KaK cyMMy a + (—b), To B KamxaoM cayuide MOMHO TFOBODHTB He O
ABVX hopMymIax, a od OIHOI — HKBAJIpaTe ABVILIeHA W Hy0e IBVIIEHA:

(@ +bF =a’+ 2ab+ b7,
(a + b)*=a®+ Ba’h + 3ab®+ b*.

HeTpyaHo moayuuTes opMYyJIbl A8 BO3BeJeHHHA IBVLIEHA B UeTBED-
TVI0, OATYIO H T.I. CcTeleHb. IIoAyiIHTE HX MOMHO OOCIeZOBATEILHO
OAHY 2a Apyroil, YMHOHAA MHOIOWIEH, 3ANHNCAHHEIN B OpaBoil T1acTH
npeaInecTEVIOIel thopymyael, Ha a + b, Hanopumep:

(a + b)'=(a® + 3a°h + 3ab®+ bY)a + b).

YMHOMEHHE BEINOTHHM «B CTOJIOHH»:

a®+ 3a’h + 3ab® + b’
a+b
a' + 8a®b + 3a°b* + ab’
a’h+ 3a°b” + 3ab’ + b’
a' + 4a*b + 6a°b* + dab® + b'.

Hrar, (a+b)'=a'+ 4a®b + 6a0* + 4ab™ + b,
Y¥MHOMAA OPaByVI YACTE 3TOTO PABEHCTBA HA a + b, moayuuMm cop-
MVIV OATOH CcTeneHH ABVLISHA:

a'+ 4a®b + 6a°b*+ dab® + b’
a+ b
a’+4a'b+ 6a’h*+ 4a’¥+ ab’
alb+ 4adB°+ 6a’F + dab'+ b’
a’+ 5a'h + 10a®p® + 10a°p®* + Sab' + b3,
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SHATHT,
(a+ b)'=g* + 5a'h+ 10a®F + 10a’? + 5ab' + b"
daa Toro 4TodB 3AMETHTE 3AKOHOMEPHOCTE B (QOPMVIIEe f1-H CTeneHH

OIEVHIeHA d +b npH pazaMvHBIX 3HAMEHHAX M, BRIIWIIEM WX, HAUHHAA
c =1 1 ZAKAHTHEEA 7= 9.

(a+bl=a+b,

(a + b)¥=a®+ 2ab + V°,

(a+ b)*=a®+ 3a®b + 3ab” + b,
(a+b)'=a'+4a’h + 6a’p” + dab’ + b', )
(a+ b)Y'=a’+ 5a'b+ 10a®»*+ 10a°6® + 5ab’ + b,

PaccumaTtpueasa sTH (pOpMVIIEI, MOMXHO 3AMETHTE, TITO B IPABOH WacTH
HAMJI0H M3 HUX 3a0HCcAaH MHOTOWIEH, cofep:amuil n + 1 uneHOB, The
n — NOKAZATelb CTENeHH JABYUJIEHA.

HEmeH U/eH MHOTOUYJIeHA paBeH 4, T.e. paBeH OpPOH3BeIeHHI0 a
n b, Hanee mpH Oepexoje B KAXIOMY nﬂc:xemmmemv JIeHY NOKA3a-
Telb CTENeHH d YMeHbmaeTcd Ha 1, a moxazaTenk cTeneHH b yBeIHTH-
eaeTcAd Ha 1, T.e. cyMMa NOKazaTenel CTeleHell B HAMIOM CJIATAEMOM
PAEBHA 0.

CrnoxHee obcToHT geno ¢ xoadwpunnertamMn. YUTobel BRIABHTE 3AKO-
HOMEPHOCTH B X 00OpA3OBAHWH, BRINHINEM N0 NOPAIKY B CTRPOKY HoOadg-
thHIIHeHTEl MHOTOUWIEHOB OpH n =2, A 3aTeM IpH n = 3:

1 2 1
e
1 3 8§ 1

Bo BTopoil cTpoke mepBRIH B mociaedHHH KoadupHIIHeHTH pagHBL 1.
Herpyiaiso 3aMeTHTE, UTO BTOpoH HoadupHIIHeHT MOMHO NOJYVUHTE,
CIOMKHEB BANHCAHHLEIE HAN HUM uHenaa 1 w 2, TpeTHii — CO0XHE 3anH-
CAHHEIE HAN HHM uHcna 2 ® 1.
[lo ToMy :He OPAaBHIY TOAVIAEM CTPOKY O1d n =4 H3 cTpokKH, 3a-
OHCAHHOH Aaa 1= a:
1 3 5 1
NN
1 4 6 4 1

AHATOrHTHEIM 00paz0oM H3 CTPOKH
1 4 6 4 1

MOMHO NOJIVIATE CTPOKY, B HOTOPOH BRIMHCAHEL HOAMPHIIMEHTE] MHOTO-
JIeHA, NOAVIEHHOTO OPH BO3BEJIeHHH JABYVWIEHA ¢ + 6 B ODATVH CTENeHb:

1 4 6 4 1
S N AN
1 5 10 10 5 1

IogmetenEVID BAKOHOMEDHOCTE HETPYIHO o00OCHOBATL, €CaH [Opo-
AHAJTH3HPOBATE anBF,B;EHHLIE pagee NpHMephl HA VMHOMEHHe ¢B CTOI-
EHH» MHOTOUIeHa a + 3a” 4’1 + 3ab®+ b ma AByWieH a4 + & ¥ MHOrOWIeHa
a'+d4a’b+ 6ab-+4ab®+ b' ma Aeyuned a +b.

Ina Tex, KTO XO4eT 3HaTe Gonblue
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Ecau gobaeuTh cTpory Aaa n=10 (opu a =0 nan b = 0), To roadhmu-
IIHEeHTE] BCEX CTPOH MOMMHO PACOOJOMHTE B BHAe TpeyroJdbHHMEKA:

n=~0 1

n= T k

n=2 1 2 1

— 3 3 & 1
n=4d 1 4 8 4 1
n=>5 1 5§ 10 10 53 1

B HEM «00KOBBIE CTOPOHBI® COCTOAT M3 eIHHHIL, 4 KAMIOE H2 OCTAIL-
HBEIX UHCe]I PABHO CYyMMe OBVX UHCEe], 3aNHcaHHBIX HAJ HUM. JTOT Tpe-
VITOJABHHE HA3BIBAKT TpeyrodsHHKOM IlackanAa mo MMeHH H3BeCcTHOTO
dparnyackoro yuéHoro Baeaa Ilackana (1623—1662) — mateMaTHka,
tpuznka, ¢ugocoda ¥ JIWUTEPATOPA, OOHCAEINETD TAKOH TPEVIOJIBHHE B
CEOEM 3HAMEHHTOM TpakTaTe «00 apndMeTHTecKOM TpPeyTOIbHHHEES:.

IIpogoa:kaa z3an#uck 00 ODOAMEUEHHOMY NPABHIY, MBI MOMEM OOJY-
UHTE CTPOKY KoadwpunueHToR aaA n=6, 7, 8 0 1. 1. B dropMyie

(a+b)"=a+na®* b+... +nab” '+ H".

CymecTByer cnocod, MTOIBOIAKNOIHA cpa3y HAUTH HoahhHIHeHTH
MHOTOUJIeHa A70d 3agadgHoro n. OgHaro aToT cnocod CBAZAH ¢ NOHATHA-
MM, HOTOPbIE BAM [OKA HEH3BECTHHI.

OrMeTnM eme oIHY HHTEPECHVH) 2aHOHOMEPHOCTE B TPeVIroJbBHHHEe
IMackana. Cymma xoaduprnmentos npu n=0, n=1, n=2 u 1. 1. pas-

HA COOTEETCTEEHHO Zu, 21, 22, Lodl T. 1. Boobme B paeBeHCTEe
(a+ 5 '=a"+na” 'v+...+nad" '+ 8"

CcYMMAa KOa(MpHIOIHeHTOE MHEOTOWIeHa paBHA 2°. Y0eauThcA B 3TOM MOMK-
HO, TNOACTABHE B 3Te paeeHcTEO a=1 uw b=1.

Y¥npaxHeHua

973.| Hannmure crpokn TpeyroaesHHEAa I[lackana ana n=06; n=71.

Henonsaya tpevronsHel Ilackana, samnmmrTe hopMyay oad Ioe-
cToil cTenesn asyviuaeHa a + b, [poeepbTe pesyvasTaT, VMHOMHE HAa

a + b muborouneH, paBHBIA (a+ b)".

Hanumure popMyay:

a) ceabMOI CTeNeHH ABVWIeHA; 0O) BOCBEMOH CTeNeHH ABVILISHA.

[HTE] Henoasava (hopMyay UeTEEPTOH CTENEHH JIBVLIEHA, NpeodpasviiTe
BRIpAMEHHE:

a) (a*+ 2m); &) (@’ — B)'.
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|9'i_"?| IIpeacraBeTe B BHAS MHONOWIEHA BRIpAMeHHE:
a) (a®+3b%%  6) (1-2xy)"

ig'?3| HPE;[ETHBLTE! B BHIe MHOIO'LIeHA BhRIDAXEHHEe.
a) (x+y)+(x—p% 6 (x+y)’—(x-p).

|Eﬁ'ﬂ'.| Bripaxeane (1+ y)f+(1+y)"'+(1+y)’ zaMeHnTH TOoEJECTBEHHO
paBHRIM MHorowieHoMm. HalignTe woadupunmeHT 1ineHA MHOrOWIe-

HA, cogep:amero: a) yt; 6) if.

|931.| HoxamxnaTe, UYTO 3HAUEHHE BREIDAMKEHHA:
a) 83'+ 65 kpatEO 81; 6) 141'"+ 88 mpatHO 139.

OMNMONIHUTENbHbIE ynpaXHeHusa K rnaese V

K naparpady 11
|_‘J_E-_2| IokaxuTte TosmecTBo (a+ b+ c)’=a"+ b*+ ¢+ 2ab + 2ac + 2be.

983, ,HUHE}HIHE, TTo SHaAYeHHe BRIPDANREHHA He JaBHMCHT OT X.
a) (x + 7 — (x — 5)x + 19); 6) (x + 9%+ (8 — x)(x + 26).
984. PemmTe ypaBHeHHEe:
a) (3x + 1)* = 272(x + 1) + 8x + 2;
6) dx{(2x + N =(2x+ 3)* + 12(3x + 1).
O85. PazmosxuTe HA MHOMHHTEIN:
a) b*+ 106 + 25; B) 16x° — 8x + 1; 1)t + 2+ g
6) ¢ — 8c + 16: r) 4e®+ 12¢ + 9; e) a® — 6a’b®+ 9b',
986. IlpescTaBbTe B BUIEe KBAJApATA ABVILIEHA MIH B BEWJe BRIPAMHEHHA,
OpoTHBOOOMOMHOID KEBAIPDATY IBEYYUISHA:

a)a'— 8Ba®+ 16: e)x+1+ %xz;

6) —4 —4b - b7 ®) ¥ — y°— 0,25;

B) 10x — x*— 25; 2)9—m+ %mz;

r) c'd®+ 1 - 20%4; 1) —25 — 2n — 0,04n”,

1) a’” + 12a’b + 36;

K naparpady 12

987. BrmaucauTe:

1) 1005-995;  ©)0,94-1,06; ;) 101.9%;
5) 108 - 92: r) 1,09-0,91; &) 99% - 1002,

OOononHWTENBHLIE YNpaXHeHws k rnase V
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988. IlpegcTaBeTe B BHAE MHOIO'LIEHA:

a) Sy(y*— 8)(y°+ 3% B) (a' - 3)a’'+ B)d + 9);
6) —Ba(dx — P Wdx + x); r) (1 - &1 + b1 + b%.
98Y. Vopocture BREIpa:HeHHE:
a) (a +2)a — 2)— ala — 5); r) (b+8)b—6)—(b— THb+ T);
6) (a — 3N3 +a)+al(7 — a); ) (c— e+ 1)+ (c — 9)c + 9);

B) (b—4A)b+4)—(b—3)Nb+5);  e)(5+c)e—5)—(c— 10)c + 10).

990. HokaxuTe, TTO ZHAUEHHE BHIPDAXKEHHA He 3ABHCHT OT 3HAYEHHA
NepeMeHHOH:

a) (x —8)x+8)—(x— 12)x + 12);
o Y I i
o (y—gflv+ 55 -v) 3 +o)

991. IlpeoOpaaviiTe B MHOTO'LIEH:

a) (x — 52+ 2x(x — 8); o) (2a — 5)2 — (ba — 2

6) (v + 8)° — dy(y — 2); 8) (36— 1)°+ (1 — 3bY;

B) (@ —4)a + 4)+ (2a - l}E: ) (2x + 1]2— (x+ THx—3)
r) (b—3)(b + 3) - (b + 2)%; 2) (3y — 2)°— (y — 9)N9 - p).

992, Ilp KaKOM 3HAUEHHH X YVIBOSHHOE MNPOHIBeIeHHe NBVIIEHOB X + 2
H x— 2 MeHBIIe CVMMEI HX KBajapaToeB Ha 167

993, IlpeacTasbTe B BHAE MHOTOUIEHA:

a)(x+y+1)x+y—1); r) (c —d + 8)e—d—8);
6) (m+n—38)m+n+3) o) (p+2g—38)p— 2 —3);
B)(a —b—OBNa— b+ b); e) (a —3x + 6)a+ 3x + 6).

994, PemnTe ypapHeHHE!:
a) (x— T+ 3=(x—2)x+2);
6) (x +6) — (x— 5)x + 5) = T9;
B) (2x— 3)>— (7 — 2x)°= 2;
r) (5x— 1¥ — (1 — 3x)F = 16x(x — 3).

995. PaznoxuTe HA MHOMEHTETH:

a) 1 — ab% 8) 0,092°- 0,49y% 1) 1ox®— 0,
6) 4x’y'- 9; r) 1,21a® - 0,365% e) 0,01la%'- 1.
996. HajinuTe sEaveHHe BRIPAMKEHHAH!
: 38— 177 _ 39,57 - 3.5° | 17,5~ 9,5
a) ———; G : =3 B , .
72° 16" . BT.5 - 14,5 131,5°— 3,5°
997. IlpeacTageTe B BHIE TPOHIBEISHHA!
a) x'""-1; r) 36 — b'y"; ) 0,01x'%-0,16;
6) y'*- 16; a) 25p'g" - 1; 3) 1.69y"" - 1,21;
E) a’x® — Bk e) -9 + lfﬂlmans; H) ,;lmﬁ— %
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998. PazmoxEnuTe HA MHOEHTETH:

a) (x — 5)° — 16: ) (Tx —4)° - 2x+ 1)%
) (b+ T2 -9 e) (n— 2)2—(3n + 1)%;
B) 25 — (3 — x)%: #®) Na + 1)°- 1;

r) 81 — (a + T)%; a) 4 — 25(x — 3)°.

999. IlpecbpaayiiTe B TpoH3BeIeHHE:
a) 16 — 9(p + 3)* B) 1 — 36{3y — 1)
6) 9 — 25(4 — x) % r) 4 — 9(a + bY.

1000). | TorasuTe, uTo OpH AHH0M HATYDPAIRHOM 1 3HATEHHE BRIpA-
HeHNd:
a) (n+ 1}2— {n— 1]2 neauTcAa Ha 4;
0) (2n + 3}2— (2n — l]\"E memuTcA HA 8B
B) (3n + 1)°—(3n - 1)® geawtca ma 12:
r)(bn+ 1}E — (2 — 1}2 JeTHTCA Ha 1.

1001. HaifiguTe sHaTeHHe BRIPAMKEHHA:
a) (3a — 2b) —(2a—-b) mpn a=1,35 u b=-0,65;
6) (2y —cP+(y+2c)® npu ¢=1,2 u y=-1,4.
1002. PaznoxkaTe HA MHOMKHTEIH:
a) 0,027x% + 1; B) d°+ 0,008c%;
6) y%- 0,001x" r) 125 — 0,064p.

1003. IlpeactaewTe B BHAe NMPOHABEIeHHA:

a) i—; — _:;12; 0) — e tSy %; B) 'dgﬂ”'+ bm; r) 1%x53+ ya.
1004. [doramuare, UTO 3HAYMEHHE BRIPAHKEHH!

a) 41*+ 19® genmrea ma 60: E) 66° + 34° nemmTea ma 400:

a) 793293 peaaTeAa Ha a0; r) 54% — 243 neauTea "Ha 1080,
1005. IlpeacTageTe B BHAE NPOH3BEIEHHA:

a) (x + 1%+ x% B) (a — by + b°; 1) 27a*—(a - )%

B6) (v — 2)% - 27T; r) 8x*+ (x — y)*: e) 1000 + (b — B)*.

K naparpady 13

1006. IlpegcTaBeTe B BHAE MHOTOUIEHA:

a) (a*— Tia+ 2)—(2a — 1)}a — 14);

6) (2 — b)Y 1+ 2b) + (1 + b)E*— 3b).
1007. IlpencTaekTe B BHIAE MHOIOUJISHA:

a) (x+ 4)x"— 4x + 16); 6) (3a + 5)(Va” — 15a + 25).
1008. Pemmure vpapHeHHe:

a) (x+ Lx+2)—(x—3)Nx+4)=056;

G) (Bx—1)2x+T)—(x+ 1Ibx—5)=T;

B) 24 — (3y + 1)4y — 5)=(11 - 6y)(2y — T);

r) (6y + 2)(5 —y) =47 — (2y — 3)(3y — 1).

,D.i‘ll'lt]ﬂl-ib""[—]ﬂl:l—lhlﬂ YNnpaxHeHA k& TNaBEe V
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10089, HoramxwuTe, 4T0 (PVHKIHA, 3afaHHad (OpMYIIOI
y=(2x—5)(3+8x)—(1—4x)°,
auHeiHaA. lIpuHagmge:xuaT JIH rpadBEEY 3T0H (VHEOAH TOTHA
A(-1; 10); Toura B(0; 16)?
1010. HaifizuTe aHAUYEHHE BLIPAKEHHT:
a)(dn —1)in+ 1)+ (2n - 1¥n—1)—(3n + 5)in — 2) opnn n =-3,5;
G) (dy — IM2 —y) — (By + 4M1 —y) + (2y + 6}y — 3) opn y = 4.

1011. [Horaxwure, UTO 3HAUEHHE BEIPAXKEHHA He 3ABHCHT OT 3HATYEHHA
nepeMeHHOI:

a) (a — 3Ha®— Ba + 5) — (a — 8}a® - 3a + 5);

6) (x2-8x + 2)(2x + 5) — (2x+ Tx + 1THx — 4).
|ﬁ12.| HoramHTe TOHEIECTEO

(a + B Wab + cd) —abla®+ b — ¢® — d%) = (ac + bd)ad + be).
|1013. | MoraxnTe, UTo 3HAEHHe BHIDAXKEHHHA
bt+ec—2alc—b0)+{c+a—-2b)a—c)—(a+b— Z2ecia—b)

npi JK0LIX 3HAUYEHUAX o, b 1 ¢ paeHO (.
1014. ¥OpocTHTE BRIpAMKEHHE:

a) (a + 8)° — 2(a + 8)a — 2) + (a — 2)%

8) (y—7F-2(y- Ny -9+ -9)°.
|1I]15. | VopocTure:

a) 2(a®— 1 - (a®+ 3)a?-8) - %mz +a— 4N 2a” + 8):

6) 4m*— 3 —(m* - 6)}m"+ 6) - NB —m +m*)NL - m).
|ﬁ1?| IlpeacraBeTe B EMJe MHOTOWIEHA

(ala + 2b) + B )ala — 2b) + B)(a” — b + 4a”" b°).

[1!]1'?'.| HNoraMATeE TOXIECTRO:

a) (a + b)'(a — b) — 2ab(b— a) — 6ab(a — b) = (a — b)'’;

6) (@ + b)a — by + 2abla + b) — 2ab(—a — b) = (a + b)~.
|1|JIE| HorasguTe TOEISCTED

(@ + B )a' — ab®+ b') — (a® - F)a” + b*) = 21",

1019. HaiiguTe 3HAeHHEe BRIPAKEHHA:

a) (y+ 5)y"— 5y + 25) — y(y* + 3) mpu y=-2;

6)a(x+3) - (x—1x*+x+1) opu x=—4;

B) (2p— 1)(4p°+ 2p+ 1) —p(p—1}p+1) npu p=1,5.
11020. | B xrure Jleonapaa Diinepa (XVIII 8.) HenodbayeTcs TOMIECTBO

(p2+ e WP+ c8) = (pr + egs)* + e ps — gr)~
HorkaxuTe ero.
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|1i121.| IIpn KakoM 3HAYEHHH d MHOTOWIEH CTAHIAPTHONO BHAA, TOMIE-

CTBEHHO DABHBIH OPOHEBEIeHHID {.rE—I— Xx— 1)x —a), He cOOEepPHHUT:

a) ¥ : 6) x?

|1ﬂ22 | IIpn KakoM aHaveHHH b MHOTO'IEH CTAHAAPTHOTO BHAA, TOKIE-

1023,

CTEBEHHO PABHEIH NpOH3EEIeHHI0 {.1: —10x + b2x + b):
a) He COOepEHAT X°;

f) UMeeT papHEe Hoa(pHIIMeHTH TpH X u npa x7
ITpencTaebTe B BHAE NPOHIBEIeHHA!

a) 7d*+ Tb%; B) 5a'+ 5b"; x) 1,24°+ 1,28%
6) 2a'— 20"; r) 2,5a" - 2,565 e) 3a”— 38",

|1024. | MoxaxuTte, uTo uneao, pagHGe pasHoers 111111 — 222, aeaser-

CH KEaIPATOM HaATYDRDAJIBHODD MHOIIA.

1025, IlpeobpasyiiTe B OpoH3BeIeHIE BRIpAXHeHHE:

a) Oc'® — 13, 0) x2e— ﬁ:rm E) a” —0,064a": r) yi = léyﬁ.
1026. IlpencraebTe B BHAE NPOH3IBEIeHNA!

a) 25 — 12x' + 18; B) a'b + 6a’b* + 97

6) —2a"— 8a%h — Bb7; r) 4x + dxy®+ xy'®
|TI]_2_T_.| PaznosiTe HA MHOEHTEIH:

a) T0a — 84b + 20ab — 245 B) 12y — 9x°+ 36 — 3x%y;

6) 21bc®— 6 — 3¢ + 42h; r) 30a® - 18a’h — 72b + 1204a.
1028. IlpeobpaszyviiTe B IpOHZEBEIeHHE:

a) 3a® — ab®+ a’ — b*; B) 3p — 2¢%— 3c¥p + 2;

6) 2x —a’y - 2a°x + u; r)a'— 24 + 8a — 3a®.
|1ﬂ29._| Pemnte ypaeHeHHE:

a) 2+ 3x°—4x —12=0; B) y° — 6y°=6 —y;

6) 2m*— m*— 18m + 9= 0; r) 2a®*+ 3a®= 2a + 8.
|lﬂd{}| Pemmite ypapHeHHe:

a) ¥ —2x?-x+2=0; B) 21— y2— 32y + 16=0;

6) y*— y?= 16y — 16; r) 4x%— 3x%=4dx - 3.
1051. Pasao:xuTe HA MHOEHTEIH:

a) x*—y°— L,5(x —y) r) p* — 16c°- p — 4e;

6) 2 —a?+ 0,5(x + a); 1) a® + 6a + 6b — b5

E) 4d® — b*— 2a + b: e) .13—?1.'+Ty—y2.
1032. IlpegcTaBnTe B BHAE NPOHABEIEHHA:

a) ¥ (x+ 2y) — x — 2u; B) @ — 5a” — da + 20;

8) 27 (2y — 5) — 8y + 20; r) x*— 4x° — 9x + 36.
1033. Pazao:xuTe HA MHOMKHTEIH:

a) a-— b+ 2(a + b)> B) 2(x —y)"+ 8x"— 3y°%;
6) b2—e?— 10(b — c); r) 5a°— 5—4(a+ 1)°.

JononHuTenkHeie ynpaxHedns € rnaee V

199



|1034. | ITlpeoGpaayiiTe B NpoHaEeIeHNe BRIPAMKEHHE:

a) a®+ b*— 2ab — 25; r) ¥ —a® - 12a — 36;

6) 36 — b~ — "+ 2be; n) 8ld + Gbe — 967 — %

E) 49—2&.1:—{.'2—3:2; el o —dbe—b2— ¢+ 1.
1035. | PaznoxnTe HA MHOMEHTEIH:

a) 2% +3° + 2uey(x + y); r) p°-2p°+2p—1;

6) x?— y- sx(x®+ xy + 1F): oy 8b° + 66°+ 30+ 1;

B) 26+ a(a® - 36°); e} a® — da® + 20a — 125.
|1_H£ IlpencTaEkrTe B BHIE NPOH3BEIEHHA:

a) x*+ '+ 2x% - 2xy + 247 B) a'l+ ab®— a®h - b

6) a*— b*+ 3a® + 3ab + 3b%; r) x'+ x%y — xif — 3.
|1H3'?. | doraxmnuTe, 1T0 MHOTOWIEH DPHHEMAET JTHINE HEOTPHIIATEIRHBIS

AHATIEHHA:

a) f—2x¥+yg+u2; r) a’+ 2ab+ 2%+ 2b + 1:

a) dx*+a°—dx+ 1; I) x— dxy + y2+ x2y2+ 1;

B) Ob° — 6B + 47+ 1: e) x°4+ y %+ 2x + 6y + 10.

1038. | Moker 1 BrRIpaXKeHHEe:

a) a*+ 16a + 64 TPHHENMATE OTPHIIATETLHEIE IHATEHHA;

6) —b*— 25 + 10b NPUHMMATE TOJCHUTEIEHEIE IHATEHHA;

E) —x*+6x—9 OPHHUMATE HEOTPHIATEILHEIE ZHAUEHNA;

T) (1 + IDF — 0,1 TpuEHMATE OTPHIATEILHEIE IHATEHMA;

a) 0,001 — (a + 100)° OPHHAMATE OONOMEHTEILHLIE 3HAUYEHHA?

1039. Hemurea am Ha 5 npH J000M IeIoM i BRIPAKEHHE:
a)(Zn+3W3dn—T)—(n+ 1)}n—1);
) (Tn+8)n—-1)+(3n—2)(n+ 2)7

['i'-lj'aﬂ]';'] Horamxnte Tomzecereo (10n + 5)°= 100n(n + 1) + 25.
Henoneaya 8TO TOMIABCTBO, ChOpMYVIHPYITE TPAEBHI0 BOZBEIeHHA

B KBAJPAT HATYPAILHOTO THCIA, OHAHYHBAKINeroca OHdpoil 3.
i -2 B g it
Haiiapre no sromy mpasuay 25, 457, 737, 1157
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CUCTEMbI IMHENHbIX
YPABHEHUN

C ypaBHEHWAMK € OOHOW NEePEMEHHDR Bbl NOZIHAKOMWNWMCE B MAAOWINX
knaccax, a 00 ypaBHeHWAxX © OBYMA NEPEMEHHBIMKW W WX CMCTEMAX Bbl y3-
HaeTe B 3T0oW rnaee. Bwl no3vakomMwTeck ¢ NOHATMEM AWHERHOrD ypABHe-
HWA C OBYMA NEPEeMEHHEIMK, HEYYUTECE CTPOWTE rPaduKy Takux ypaeHeHWA.
Bul y3aHaeTe, 4TO 3HAYWT pPelWWTL CUMCTEMY NWHEHRHLIX YpaBHEHWIA C ABYMA
nepemMeHHLIMK, HAYYMTECE PelaTh TakMe cucTemsbl rpaduyeckn, cnocobom
NOOCTAHOBKK W cnocobom cnoxeHwa. Tenepb Bol CMOXETE pelaTk TEeKCTO-
BLIE 3A0341 HE TOALKO © NOMOLULK) YPABHEHWA C OOHOR NEpEeMEeHHOW, HO
M € NOMOWEID CUMCTEM YPaBHEHWIA G OBYMA nepemedHoimi. [Npuobpetén-
HElE BAMW 3IHAHWA W YMEHWA COCTABAT OCHOBY ANS W3Y4eHWs B OankHenLwem
NPUEMOE peleHna Bonee CNoXHBIX CHMCTEM YpPaBHEHWHA.

{HEMHBIE YPABHEHUA C OBYMS
TEPEMEHHBIMMA U UX CUCTEMBI

40. JlnHenHOe ypaBHEeHMEe C OBYMS

nepemMeHHbsIMHA
Ilyers HM3BECTHO, YUTO OIHO M3 IBYX YHCesl HA J DOJBIIE IpPYroro.
Ecan nepeoe unciao o003HAYNTE OVKEBOI X, a BTOpoe — OVEBOH Yy, TO CO-

OTHOIIEHHE MeXIV HHMH MOMHO 3A0HCATE B BHAe PABEHCTBA X — =D,
cojep:xRallero JABe NepeMeHHEIe. TakHe pPABEHCTBA HA3BIBAKT YPadsHE:
HUAMU ¢ 08YMA NEPeMeHHBIMU WIH YPASHCHUAMU ¢ 08YMA HEU3IEECT-
HbLMLU.

Ilpusegem ApVrHe OpPHMEpRl VPABHEHHN ¢ JIBVMA NepeMeHHBIMIL:
5x+2y=10, -Tx+y=2>5, x*+ =20, xy=12. W3 aTux ypaBHeHHI
nepBble ABA MMET BUI ax + by =c, rae a, b u ¢ — unucna. Taxkue ypas-
HeHHA HA3bIBAKT JUHECUHMMU YPASHEHUAMU € J8YMA NEPEMCHHBIMLL.
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Onpepgenedwe. JIHAelIHEIM VpABHEHHEM C ABYMSA NepeMeH-
HEIMH HA3BIRAETCH YpPABHeHHe BHAA ax +by=¢, roe x m y —

nepeMerdHbie, d, b e — HEROTOPBIE WHCIIA.

¥paeHeHHe x —y =93 OpH x =4, y=4J oDpaiaerca B BepHOE paBeH-
eTe0 & — 3= 5. l'opopAaT, TTO Hapa 3HAYEHHI DepeMeHHBIX X =48, y=293
ABTAETCHA PEUIFHUEMN HTOTO VPABHEHHNA.

Onpepgenedwe. Pemennesm ypaEHeHHSA ¢ IBYMSA HepeMeHHEI-
MH HASLIBAETCA MApa IHAUEHHWH MepeMeHHBIX, 00pDANIAKIIAS 3TO

YPhaBEHeHHe B BePDHO2 UYHCIIOBOEe PABEeHCTEO.

HeTpyaEDO OPOBEPHTE, UTO PeIIeHHAMNI VPABHEHHA X — Iy = D ABAAKT-
oA Take mapel: x =105, y=100; x=4, y=-1; x=3,5, y=-1,5. Ila-
PBI 3HAUEHHII NepeMeHHBIX 3aMHCBIBAKT B cRODEAX. Hanpuwmep, nepe-
YHCAeHHBIe Dapbkl MO HO anicaTte Ttar: (105; 100), (4; -1), (3,5; —1,5).
IIpu Takoll sanicH HeoDXOAHMO 3HATE, 3HAUEHHEe HAKOH H3 TepeMeHHEBIX

CTOHT HAa MNepBOM MeCcTe, a KaAKOH — HAa ETOPOM. B zanucn pEII[EHHﬁ
YPpaBHeHHA C IIepeMedOBRIMH X H Y VOIOBHMCA Ha IIepBOM MeCTe 34ITH-
CHIBEATH 3HAYMIEHHA X, a4 Ha BTOPOM — JIHaUYeHHA .

YpaBHeHHA ¢ JBYMA NepeMeHHBIMH, HMEHIIIHe OJHH H Te e pelme-
HHA, HASBIBAKT PASHOCWIbHbLIMU. YPABHEHHA © JIBYMA NepeMeHHLIMH,
HE HMEWIIHe PEeNleHHl, TAKXEe CUHTAKT DABHOCHIBHBIMH,.

YpaBHeHHA © IBYMHA IepPeMeHHEIMH 00JaJai0T TAKHMHE Ke cBOHCTBA-
MH, KoK ¥ VPaBHeHHH ¢ OJHOH NepeMeHHOIL:

- N N RN W R SR N

= 8CJIH B VPABHEHHH NepeHecTH cjaraeMos M3 OZHoH 4acTH B Apy-
Iy}, M3MEHHE €ro 3ZHAK HA NOPOTHBONOJIOMEHBIH, TO OOJIYVIHTCA
VpaBHEeHHe, PABHOCHILHOE TAHHOMY;

= eCaIH 0fe MACTH YpPABHEHHS VMHOMMNTL HIN pasieldTh Ha OIHO
H TO e OTJIHTHOE 0T HYIA YHCEIO, TO OOIVIHTCA YVPABHEHHe,
PABHOCHILHOE TAHHOMY.

e

o o e e o e o m Ew e S N D e O D S S S D S S D e S e e e e e

PacemoTpuM ypaBHeHHe
b+ 2y=12. (1)

BocnonaszoeaBminck CBOICTEAMHE VpPAaBHEHHII, BRIPAZHM OJHY [epeMeH-
HVI Uepe3d IpVIVE, HaOpHMep HepeMeEHVI0 y 'epea x. aa atoro mepe-
HECEM CJaraeMoe DX B NPABYVID UACTh VPABHEHHA, MEMeHWE ero 3HAaAK:

2y=—-5x+12.
Pazgenmmam obDe uacTH aToro ypaBHeHHA Ha 2:
y=—2.5x+6. (2)
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Y¥paeHesHe () paBHOCcHUABHO ypaBHeHHIO (l). Iloasayvaces dopmynoi
y=—2,5x + 06, MOMHC HaAlTH CEOJBHO YVIOJHO pemieHHH yvpaeBHeHHA (1).
g sTore AOCTATOYHO B3ATE NPOHEBOJIEHOE X H BREIUHCIHTE COOTBET-
CTEVIOIIee eMy a3HadeHHe y. Haopmmep:

eciit x=2, To y=-2,5-2+6=1;

ecin x=0,4, to y=-2,5-0,4+6=5.

IHaper uncen (Z2;1), (0,4; 5) — pemenua ypaeHeHHA (l1). Boobme
vpaepHerHe (1) uMeeT DECKOHEUHO MHOIOQ PelIeHHI.

Huoraga npH pelmeHEHHN zagadd Tpedyvercda HAHTH Bee Naphl MedblX TH-
cesjl HJIH BCe Napkl HATYPAJIBHBEIX UHCeN, VIOBRIETEOPANIINE VPaBHEHHK)
¢ IBYMA NepeMeHHBIMH. B TaKHX ciyuadaX roBOpAT, WTO HAJLO <PEIIHTEH
VPABHEHHE B MEeJbIX THCAAX» HIH «PEIINTh VPABHEHHE B HATYVPAIBHEIX
THCIAX ».

IIpobaema pelnmeEMA YpaBHeHHH B HATYPAJIBHEIX THCJIAX TOAPOOHO
PACCMATPHEATACE B padoTaX HM3BECTHOIO TpeuecKOoro MaTeMaTHra [lio-
tbarTa (11l B.). B ero TpakTare «ApudMeTHHa» TPHBOIATCH OCTPOVM-
HEIE COOCODBl PEMIeHHA B HATVPAJILBHBIX YHCIAX CAMBIX pazHOOOpAIHBIX
vpaeBHeHHIi. B cBAZN ¢ 3THM VPABHEHHA ¢ HECKOJBKHMH HepeMeHHEIMH,
I0A KOTOpPBIX TpedveTcA HANTH pPelleHHA B HATYPAJIBHEIX HWAH MOeJBIX
THCAAX, HAZEIBAKT THOMAHTOBRIMH VDABHEHHAMII.

PacemMorpusM aazaay, B KOTOPOI HAJZO HAHTH HATYPAJILHEBIE pelIeHHA
VPABHEHHA € IBVMA HepPeMeHHBIMH.

dagava. I'pyooy U3 35 TYPHCTOB pPENOIMIH PACCEIHTE HA TeEIIOX0Je
B TPEXMeCTHRIE H UeThIPEXMECTHBIE KAKTEl Tak, YTODBEl B HKAKTAX
He OCTABATOCE CBODOAHBIX MecT. CKOIBKO TPEXMECTHRIX H CHEOJBEO
YeTHIPEXMECTHERIX HAKT HAJOD 3aKA3aTh!

b OnIeBMIHO, YTO PASMECTHTE 35 TYPHCTOB TOJBKO B TPEXMECTHBIX HIIH
TOALEO B YeThIPEXMECTHRIX KAKTAX HeBoaMo:xHO. HomyeTHMm, 1To Ha-
I0 3AKAZATE X TPEXMECTHRIX H I UeThRIpEXMeCcTHRIX HawT. Torma

dx + 4y = 35.

Tpebyerca HANTH Bce HNAPL! HATYVPAJIBHEIX 3HAUYEHHUH NepeMeHHEIX X
1 Y, VIOBJIETBOPAKIIHE 3TOMY YVPABHEHHID.
Hz vpaBHeHHA Jx +4y =35 HaAX0IHM, TTO
35 - 3x

y=—1 -
IlogcTapaAaAa B 3TO PABEHCTEQ EMECTO X HOCIeI0BATENIBHO uHcaa 1,
2, 3 U T.A., HAAEM, OpPH KAKHX HATYPAJTBHBIX 3HAUEHHAX X CO-
OTBETCTEYHOIIHNE BHAYEHHA I ABIAKTCA HATYVPAJABHEIMH YHCJIAMH:
ecii x=1, To y=48; ecanm x=9, ToO y=393; ecaun x=9, 10 y==2.
Apyruax map HATYPAJILHBIX YHCEND, VIOBJIETBOPAIIHXY VPABHEHHED
3x + 4y =35, HeT, TaK KaK OpPH APYTHX HATYPATLHBIX 3HAUEHHAX X
COOTBETCTEYVIONISe 3HATUeHHe I ABIAETCH THO0 IPOo0HBEIM HOJT0OHHTETE-
HBEIM THCJIOM, JHOO OTPHIATEILHBIM THCIOM.
SHAYTHT, HAJO 3AKA3ATE COOTEETCTEEHHO TPEXMECTHRIX H YeThIpex-
MEeCTHRIX KawT Ao 1 v &, aubo 5 m1 5, aubo 9 n 2. <

& 14. NuHeAHbie ypasHEHWA C OBYMA MNEpDEMEHHLIMK K KX CUCTEMBI
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¥YnpaxHeHus

1041.

1042,

1043,

1044.

flenaeTca U ypaBHEeHHe ¢ IBYMA NepPeMeHHBIMH JTHHEIHEIM:
a)dx—-y=17; B) 13x + by = 0;
6) x> — 2y = 5; r) xy+ 2x =972

3 2
flenseTca AW mapa YHCeNl X = 1’?_ H = ﬁl?—, peleHneM VPABHEHHA
x+ =067 ¥YramiuTe enle JIBa pPenleHHA 3TOT0 YVPABHEHHA.

Ilapel zHauTeHENH HNepeMeHHEBIX X W Yy VHA3AHEL B TabnHile:

x -5 —4 ‘ - | 0 4 5

y 3 | 4 -3 -5 3

Kaxme Ma HHX ABAAKTCA pPeNIeHHAMH VpPABHEHHA:
a) 2x +y=-5; 6) x + 3y =-5?

fApnaerca nn pemennem vypaBHeHHA 10x +y=12 napa uncen
(35 —20), (=25 12), (0,15 11), (1: 2), (2: 1)¥

1045. CocTaBeTe KAHOE-HHOVIL JHHEIHOE VDABHEHHE € JBYMSHA [IepPEeMeH-

1046.

1047.

HBIMH, pPedIeHHeM HKOTOPOro CIOVAEHT Oapa THCemT:
a)x=2, y=4,5; G)x=-1, y=2.

Mz nureitHoro ypaeHeHHA 4x — 3y = 12 BrIpasure:
a) y Jepes x; D) x uepes y.

Mz vpaerennsa Zu +v =4 Bripazure:

a) NepeMeHHVID U Tepes u;
0) DepeMeHHVED) U IEpes U.

10485. Bripazuute N3 OIAHHOTO VPABHeHHA NOepPeMeHHVID I Uepes X; He-

1049.

10540,

DOAE3YA NOAYYEeHHVID (opMyIy, HAHOAHTEe TPH KAKHX-IH00 penre-
HHA 3TOTO VPABHEHHA:

a) 3x+ 2y =12; 0) oy —2x=1.

a) Beipasie H3 YpaRHeHHA X — by = 4 nepeMeHHVIO X Uepes y, HAM-
OIHTe TPH KAKHX-THOO0 pelleHHA 3TOr0 VPABRHEHHA.

0) Bripazie ODepeMeHHVH) [ Ueped NepeMeHHVI) X, HAlIHTe TpH
HAKHX-JINDO penieHHA VpaBHeHHA d3x —y= 10.

Cpenu pemreHHH YpaeHeHHA X + 2y = 18 HAlAHTe TAKVE Dapy, Ko-
TOpPaA COCTABIEHA H3 ABYVX OJHHAKOBBIN THCEI.

1051. Haiinure aHaveHHe KoadupHUIHEHTa @ B VpaBHeHHR ax + 2y =8,

ecadH H3BECTHO, UTO mapa x = 2, y = 1 ABndeTcA pelleHHEM 3TOTO
VpaBHEHHA.
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1052.

1054.

1054.

1055.

1056.

1057.

1058.

1059.

1060,

Hz apyvxpyOaeBeIX B OATHPYOJIEERIX MOHET COCTABJAEHA CYMMAa
B 28 p. CRoIBKO OBIIO B3ATO JABVXPYONEBRIX MOHeT?

YiueHHHK EVOHRI TeTpaan oo a0 p. u wapaggami no 70 p. CROJABHO
TeTpagell KYIHI VIeHHK, eC/IH H3BeCcTHO, YITO 34 BCH IHOKVIKY OH
aamnatua 440 p.?

XoaAllKa KYVIOHJa Fay0oKHe H MeJKHe TapeiKH, YVIJIATHE 3a I0-
Kynory o200 p. 'nmybdokasa tapeaka crout 350 p., a Meakasa Tapei-
Ka ctouT 300 p. CrOABRO rAVDOKHX H CHOJABHO MeJKHX TApeiIo
KyOHIa xoaaidra?

Myxa paciacoBaHa B HakeThl M0 3 KT # no 2 Kr. CRoIbko ma-
HETOB KAMJIOTO BHIA HANO B3ATh, YT0OORI moayunTs 20 kr myrn?

(daa pabomb 6 napax.) Kyonnn terpagn B JHHeHEKY, oo 10 p.
38 KAMNIVIO, ¥ TeTpajgl B KJIeTHY, N0 15 p. 2a KaXIVID, 3ATPATHE
HA BCcH TMoRvVORY 20 p.

a) BriacEuTe, MOMHO JH OpH VHASAHHOM VCIOBHH HYOHUTHE OJIH-
HAKOBOE HOJIHTECTBO TeTPaJdeH B JHHEIHKY H TeTpajgell B HKJIeTHY.
0) ¥YEaXHTe Bce BOBMOKHBIE TAPHI, HOTOPEIE MOMHHO COCTABHTH
H3 THCIA TeTpajieil B AMHENKY W YHCIa TeTpajieil B KIBTHKY HOpH
VEAZAHHOM VCJIOBHH.

B) HaliguTe MAKCHMATBHOE HOIHTECTBO TETpaield, HOTOPhIe MOM-
HO KVOHTE OpPH VHa3AHHOM YVCIOBHH.

r) Halinure MEHHMATBHOE KOJHYECTBO TETPAIEH, KOTOPHIE MOMHO
KYIHTE NP0 YVEA3AHHOM VCJIOBHH.

1) BRImoJTHHUTE COBMECTHO 3aJaHHA A) B 0).

2) PacnpeneanTe, KTO BRINOJHAET 3ajJaHHE B), 4 KTO — 3ajlaHie r),
H BRINOJHHUTE HX.

o) IlpoBepkTe Apyr v Apyra, BepHO JH BREINOJIHEHEl 380aHHA, 0 HC-
NpaBbTe OIMHOKM, ecjaH OHH JOIVIIeHE.

B peavarTaTe nepecTaHOBKH P ABVZHATHOTO YTHCJIA OHO VEe-
THuUHIoCE HA 54, HaligwTe arto uwHciIo.

HaiiguTe HANMEHBIIIEe HATYPAIBHOE THCIO0, KOTOPOE OPH JeleHHH
HA D gaét octaTox 1, a npu geneduH Ha 6 — oecrtator 2.

Hajigure 3HAUeHHE BRIDAMEHHA:

a) 2e(c — 4)* - eX(2c — 10) opr ¢=0,2;

0) (a — 4b)4b +a) opr a=1,2, b=-0,06;
e) 3p(l + U.lp}ﬂ— l_l.l’_'ilr.rE opr p=-2.

PaznoxnTe HA MHOEHWTEIH:
a) 1+a—a’-a% 6) 8 — b°+ 4b — 2b°.

§ 14. JlInHeAHse YyPABHEHWA C OBYMS NepemMeHHBIMKA M WX CUCTEMBI
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41. Npadpumk NnMHEeUHOro ypaHeHUs
C ABYMSA NepemMeHHbIMH

Haxagas napa uicel, ABIAKMNIAACH pPelleHHeM VDABHEHHA ¢ Mepe-
MEHHBIMH X H I, H3obpa’aeTcA B KOOPAMHATHOH IJIOCKOCTH TOTKOIM,
KOOPIHHATAMHE KOTOPOH CIVIHHAT 5Ta mapa 4dHcenl (adcoHccoll CcIOV:HHT
ZHAYTEHHEe X, 4 OPIHHATOH — 3HaueHHe y). Bee Takue TOUKH 0DpazvioT
Zpapur YpasHEeHU.

I'pathukoM ypaBHEHHA ¢ ABVMSA NepPEeMeHHEIMNI HAZBIBAETCA MHO-
JECTBO BCEX TOUeK KOODAHHATHON IUIOCKOCTH, KOODIMHATEL KO-
TOPEIX ABIAKTCH PEOIEHHAMHE 3TOM0 VpPaABHEHHA.

[
. -

BriacauM, wTo npeicTaBadgeT codol rpadHe VpaBHeHHS
dx + 2y = 6.

BeipazuM nepeMeHHVIO Y epesd X

y=—1,8x+ 3.

Dopumyaoil y=-—-1,9x+3 3agaercA JIH-
TT T HellHaA (hyHEUHA, rpaHEOM KOTOpPOH CiIy-
EUT npaMad (puc. 89). Tax Kax ypasHeHHA

i 3x+2=6 u y=—1,50+3

\% PABHOCHJIBHEI, TO 3TA [OIPAMAA ABIAETCH H
rpaipuroM vpaBHeHHA ox + 2y = 0O,

AN C ODoMOmIBEK TAKHX He pacCyVHIeHHH
uf MOMHO I0Ka3aTk, UYTO rpahHEoM JH0D0r0 JIm-
HeITHOr0 VPABHEHHA ¢ NepeMeHHBIMH X H Y,
Puc. 89 B KOTOpPOM KoapHImeHT OpH I He pPaBeH
HYJK, ABIAETCH IpAMAad.

Ecnm B IHHeHHOM VPaBHeHHH Hosdgwpi-
OHeHT OpH [ paeeH HYIK, a KoajupHIIneHT
OpH X OTJAHYeH OT HYJIA, TO rpadHxoM Ta-
KOTO VPABHEHHA TaKke ABIAeTCA NpAMad.
PaccemorpuMm, HaopuMep, VpaEHeEHHe

2x+ 0y =12,

| Ero penreHHMAMH CJAVIKAT DAPEl THCE
ol =~ (x;y), B KoTropux x =0, a y — mwboe unec-

. E no, Hampumep (63 2), (6; 0), (6; —4,5). I'pa-
| | | ¢mK ypaBHeHHA COCTOHT H3 BCeX TOUeH,
! ! abcnncea KOTOPEIX paBHAa O, a opavHATA —
OPOHZBOIBHOMY YHcAy. Takme TOUKH obpa-
AVIOT NOPAMYI, NOPOXOIANIVI0 Tepes TOuUKY
Puc. 90 (6; 0) m mapaagedsHVE OCH Yy (puc. 90).
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| ] |
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' I'padpmroM AHHeHHOTO VPaBHeHHA ¢ JIBVMA NepeMeHHBIMH, B KO-
: TOPOM XOTH OBl 0AMH H3 KO3(WpHOHMeHATOBR NpPH NepeMeHHBIX He
, PABeH HYIW, ABIAETCH OpaMad.

- .

F

PaccemorpuM Teneps cayuall, Horga B JHHeHHOM VpABHEHHH 0Da KO-
atppIHeHETa NpH OepeMeHHBIX PaBHEI HYJH.
Y parpHeHHE
ax + by =c,

B KOoTOpoM 00a Hoa(pHIHeHTa NpPH NepeMeHHBIX pPaBHEI HYJIK, HMeeT
g Ux + 0y =rc. Ilpn ¢ =0 awdag napa uncen ABRIAETCA pPelIeHHeM 3TO-
ro YpaBHeHH:A, A ero rpaiEoM — BCA KOOPAHHATHaA ILIOCKOCTE. lIpm
¢ =0 ypapHeHHe He HMeeT PelleHHII H ero rpadiy He CcoIepEHT HH
OIHOH TOUKH.

Ilpueegem ODpHMephl OOCTPOEHHA FPpAhHKOBR JUHEHHLBIX VpPaBHeHHI.

Hpumep 1. llocTpoum rpatduy ypaeHeHHA Ix — 4y = 12,

B ypaHennu Sx — 4y = 12 roadupHIIHeHTE] OpH DepeMeHHEIX OTJIHU-
HEl OT HyaAA. lloaromy ero rpadmroMm aAsnaerca npamada. llpamas
onpelendercd ABYMA TouxaMH. HaiigéM HooOpZHHATE! BV HAKMX-
U0 TOYEK OPAMOI:
ecti x=0, To y=-3; ecmm x=2, 0 y=-1,5.

Ormernm Tourn (0; —3) u (2; -1,5) 1 npoBenéM uepes HUX TPAMYVID
(pizc. 91). 9ra npaMas — rpagHrE ypaBHeHHA ox — 4y = 12.<]

Hpumep 2. IlocTpoum rpacur ypaeHenua 0.5x = -—1,5.

P OTo ypaBHeHHE MOMHO 3anHcaTe B BHae 0,5x + 0y =—1,5. Ero penre-
HHAMH CIV3HAT OAPEl YHCE], B KOTOPRIX X = —J3, Iy — NOPOH3BOJLHOE
uneao. IpadmiroM yvpaBHeHHA ABIAETCA NpAMad, DPOXOIANIAA Uepes
Touky (—3; 0) nm mapannensHas ocu y (puc. 92). <

1 K b |
H 1
B |
—§ |
..... 1 - . l_‘,n"f. -yt .I
- am 1
B T T T T IE < : !
P "';-t' | =
—1 "3 ¢ [¥)| | x
2T ]
| |
P [ i
FPiac. 87 Firc. 82

§ 14, JluHeiHsle ypPaBHEHWA C ABYMA MEPEMEHHLIMW KU MX CUCTEMI
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YnpaxHeHun

1061.
1062,

10645.

1064,

1065.

1066.

1067.

1068.

1069.

Ilpusagne:suT TU rpapuKy VpaBHeHHA 3x + 4y = 12 Touka:
ajA(4: 1); 0) B(1; 8); r) C(—6;—7,0); r) I}0; 3)?
Kaxme uz touer A(6; 1), B(-b; —5), C(0; -2), D{(—1;3) opuraz-
JexxaT rpadHKy vVpaBHeHHA x — 2y =47

HoramxnTe, ITO rpaHEd VpaBHeHHH 3dx —y= -2, —x + 10y =~21,
1lx+ 21y =31 npoxogar uepez Toury HF{—1; 2).

IloeTpoiiTe rpadK VpaBHeHHA:

a) 2x —y=~0; B) x + b6y = 0; x) 1,2x=-4,8;

6) 1,5x + 2y = 3; r) 0,53y —x=1; e) 1, :

IlocTpoiiTe rpadiE VpaABHEHHA:

ayx+y=2>5; Bly—4x=0; B) 1,6x = 4.,85; r) 0,5y = 1,5.

IloeTpoiiTe rpadiik VpaBHeHHA:
a)x—y—-1=10; B) 2(x — y) + 3y = 4;
0) 3x =y +4; r){ix+ty)—(x—y)=4.

Ha npamoii, apnawmelicAa rpatpurom yvpaseerna Zlx — by = 100,
B3ATA ToUKA, abcmueca koTopol pasHa 3. HaijiguTe opauHATY aTOMH
TOTKH.

HasecTHO, UTO OPAMHATA HEKOTOPOI TOUKH NPAMOI, ABIAWINENCA
rpacpurom yparHeHnda 12y — 5y = 132, pasra 0. HailigwnTe abemmc-
CYy 3TOH TOTKH.

{daa padomst 6 napax.) He BEIMOMHAA DOoCTpOeHNA, ONpeleadTes,
B HAKHX KOOPAMHATHEIX YeTEEPTAX PACOONIoMeH rpaiK VpaBHEeHHA:
a) 12x-8y=25; 6)6x+3y=11; B)1,52=150; r) 0,2x=43.
1) ObcyauTe Apyr ¢ IpyroM, B KAKHX KOOPAHHATHRIX VIJIaxX OpH
a =0, b0 Momer DBITE pacnoioxeH rpaE VpaBHeHHA: ax = b;
ay==0b; ax+ by=rc.

2) PacopenennTe, KTO BEIDOJAHAST 3aJaHHA a), B), 4 KTo — 3aja-
HHAA O), ), H BRIDIOJIHHTE HX.

3) IlpoeepsTe APYT V APYVTa, BEPHO JH BRITIOJHEHEI 3aJaHHA, H HC-
OpaBeRTE OIMHOKH, eCJAH OHH JONVIIEeHH.

FEHE OEEKAPT (1596—1650) — dpadHuyacenia dwanocod, sa-
TemMariak 1 UK. Co30an OCHOBRI BHANKTUHECKDH MoMeTRIIA,
BEBEN NOHATUE NepemMeHHCH BenUYKHb!l, pazpaforan Merom ko-
opamHar. OcylwecTBnn CeAsk anrebpsl C reamMeTpreii.

L ELERUN CucTembl TMHERAHLIX ypaBHEHWA
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1070. PemuTte ypaeHeHHE!:
E]i.ﬁ:r 18 I=D: -I'lD_E_‘[’Il+1

) 3 3 =),

& 12

1071. Hafigute azHaUeHHEe BRIPAMMEHHA:
a) ala—4)— (a + 4)? OpH a= —lilT:

1.

6) (2a — 5)°—4(a— 13+ a) npu a= 13

42. CucreMbl NMHENHbIX YpaBHEHUN
C ABYMSA NepemMeHHbIMMN

SJagava. Cymma aeyx uncen paeHa 12, a ux pazxocTe paeHa 2. Haii-
OAHUTe 3TH UHCIA.

P OD0ZHAYNM OepBoe "HeIo OVEBOI Xx, a Bropoe Dyveeoil y. llo yemdo-
BHK 3aJaY¥ cYMMa THcen paBHa 12, T.e.

x+y=124.
Tark ®ak pazHOCTH MHCeT pagHa 2, TO
x—y=2.

Mgl cocTAaEHIM ABA VPABHEHHMA ¢ JABYMA NepeMeHHEIMH. YToOBI OT-
BETHTE HAa BONOpOC 347449, HAO HAHTH TAKHe 3HAYEHHA OepeMeH-
HEIX, KOTOPHIE ODPANIAKOT B BEPHOE PABRHCTBO HAMIOE H3 VPABHEHNH
x+y=12n x—y=2, 7. e. HAIITH ODIIIHe pelleHHA 3THX VPaBHeHHI.
B Takux cayuasx TOBOPAT, UTO TPeOVETCHA peliumb CUCMEMY Ypas-
HEHUILL.

CHeTeMy VPpABHEHHH NOPHHATO 3JANOHCEIBATE € NOMOIIBH (MHIVPHOH
ckoDEN. CoCTABIEHHYVK CHCTEMY VPABHEHHIT MOMHO ZANHCATH TAK:

| x+y=12,
| x=—y=2.

MBEP EPMA {1601 —1665) — dpaHuyaCKuil MaTemMaTk, 0o+
W3 co3parensi aHanWTWYeCKDW FeoMeTpui KW TeOpMK 4H4WMCcen.
3aHuManca Teopreld pelwedHyda anrebpanyveckux  ypaBHeHWA
C HECKONLEMMH NepemMeHHbIMA.

§ 14. Nuuednse ypaBHEHWMA C ABYMA NEpeMeHHLIMKY M WX CUCTeMB
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Ilapa aHaveHHH NepeMeHHEIX X = T, Iy = J CAVEHAT pelleHHeM Ha:dI0-
r0 VPABHEHNA CHCTEMEI, TAK KAK o0a paeeHeTRa 1 +5=12mn 7V -5=2
ABMAKTCH BEPHBIMH. Takyvio napy HAZLIBAKWT PEUIFHUEM CUCMEMBL. <

Onpepnenexwe. PenlerneM cHCTEMEI VPABHEHHIT ¢ IBYMA Ie-
PeMEHHEIMH HAZLIBASTCHA Iapa 3HATEHWI NepeMeHHEIX, 00palan-

Irad EasIoe YPAaBHEHHE CHCTeMEl B BEPDHOE THCIOBOE DAaBeHCTEO.

PemmuTs cHCTEMY VPABHEHHI — 3HATHT HAWTH BCe €€ pelleHHA HIN
MOKAZATH, UTO PEOIEHHI HET.

Hdna Toro uTobDel pPeOINTE CHCTEMY JHHEHHBIX VPaBHeHHH ¢ JIBVMA
NepeMeHHBIMH, MOMHHO HCOOJIB30BATE IpaikH VpaBRHeHHIL.

IlveTs TpebGyeTcH pellHTE CHCTEMY VPABHEHHH

4 2x + 3y = 3,
!f!’,.i' ! | dax —y =-—9
I s

/ 1 IHHocTpouM B HOOPAHHATHON NIOCHOCTH
y N ! rpathikn ypaBHeHHH cHcoTeMel. 'padmxom
. IEepEOT0 YVPABHEHHA ABIAeTcA npamasa AL,
AL, i a rpathroM BTOporo — npamad CD (pue. 93).
. | KoopamHaTe! 0000 TOTHH OpaMoil AB aB-
rimE | TAWTCA pelleHHeM YpaeBHeHHA Zx + ay = 3,
! e A HOOPOIWHATH JH00H TouKH npaMoln UL as-
=210 27 X jAmTcA pelleHHMeM VpaBHeHHA 3x —y=—09.
7£{3-—| ™ HoopanmHAaTEl TOUKH IepeceueHHA OPAMBIX
[T, BT ymoeaeTBOpHAIOT KAK NepBOMY VPaBHEHHID,
| ™ | Tak W BTOPOMY, T.€&. ABIAKTCA peIlleHHeM
e o ccTeMbl. 'palpuikn ODepecekaiTcd B TOUKEe

K(—2:; 3). 3vaunT, cHCTeMa HMeeT eIHHCT-
BEHHOE pelmeHMe: x = —2, y= 3.

IlpuMeHEHHEBIH HaMH cOocod pelleEHA CHCTEMEBl VPABHeHHIH HaA3BIBA-
eTcH spagduneckum. IAMeTHM, TTO rpadudecKdil cnocod OORIMHO TO3BO-
IAeT HAXOIHTE PelleHHA JHINE OpHOIHEKEHHO.

PacecMoTpHM CHCTEMEI JIBVX JHHEHHBIX VPABHEHHI ¢ ABYMA Mepe-
MEHHEIMH, B HAMKIOM H3 KOTOPEIX XOTA OBl OOHH H3 HKOa(PHIHeHTOB
IIpH NepeMeHHLIX OTJIHUEeH OT HyiaA. BeIACHHM, Bcerga JIH TAKAS CHCTe-
MA HMeeT PelleHHA, H eciIH HMeeT, TOo CHoIbKo. I'pamkaMB ypagHe-
HHII CHCTEME! ABAAKTCHA NpAMbIe. Heaw aTH NpAMEBIe NepeceKalTed, TO
CHCTeMa HMeeT eIHHCTEBEHHOe penieHHe; ecjlH OpAMEIe OapajlielbLHE,
TO CHCTeMa He HMeeT pellleHHH; eclH NpAMBIe COBIATAKT, TO peHIeHHII
DecHOHETHO MHOTO.

INNpumep 1. BriacHUM, CHONBHO peIIeHHI HUMeeT CHCTEMA VPABHEHHIT

j1lx+10y=120,
' 6x +y =18.

210 LELERUE CucTeEMbl NMHERHLIX YPABHEHWA




P PaccMoTpuM, HAKOBO B3aUMHOE PACHONOMEeHHe TIpafHEOB ypaBHe-
HHII TAHHOH cHeTeMbl. 1A 3TOro BRIpAZMM M2 HAMIOI0 YPABHEHHA

Y Tepe3 X, MOJIVIHM
[y= -1,1%+12,
]_ y= —Hx+ 18.
VpaereruaMn y=-1,1x+ 12 n y=—-6x+ 18 zagawTca IHHEIHHEIE
(PYHEOUH. YTI0BEIE KOB(MPHIIHEHTHI NPAMBIX, ABIAWIOIHXCA rpathm-
HAMH 3THX (hVHHEIIHI, PA3THTHEL.

SHATHT, 3TH OPAMEIE NepeceKalTed U CHeTeMa HMeeT eIHHCTEeHHOe
penIeHHEe. <

Mpumep 2. PaccMoTpHM, CEOMTBKD PENIEHH HMeeT CHCTEMA VDaBHeHHIT
|8x +20y =3,
|12x +5y =16.
Pz gamaoro ypaEHeHHA CHCTEMEI BRIPAZHM ) Uepesd X:
jy=-0,4x+ 0,15,
ly=-0,4x +3,2.
IlpaMeie, ABAAKIIIHecA rpapHKEAME JTHHeHHBIX (VHEIHH
y=—0,4x+0,15 u y=-0,4x+ 3,2,

NIAPANTIenbLHBI, TAK HAK HX VIJI0BBIe KOMMDHIINeHTHI OJHHAKOBEL, A TOU-
KM TepeceueHHd ¢ OCBH Y PA3THUHEI.

Orcoga caegver, TITo JAaHHAA CHCTEMA VPABHEHHWI He HMEeT perle-
HHIH. <

Hpumep 3. BracHuM, CKOJBKO pPeIIeHNI HMeeT CHCTEMA VPABHEHHH
| B+ 2y = 18,
| 15x+ 6y = —54.
P Bripasue H2 HAMIOTO YPABEHEHHA CHCTEMBI [ Ueped X, NOJIVIHM
I! y = _23 DX — g!
|ly=-2,52—9.

Oueengro, uTo rpadmkil YPABHEHHH COBOANAKT. JTO 03HAYAST, UTO
AwdaAa mapa wHcen (X Yg,), B KOTOpOH X; — NPOH3BOIALBHOE YHCIO,
a i,=—2,5x,— 9, ABnAeTCA pEIIeHHeM CHCTEMEL
CHerema uMeeT DRCHOHEYHO MHOTO pelIeHmii. <

YnpaxHeHus
; . jxty=4,
1072, AsnaeTca An pemeHHeM CHCTEMEI VPABHeHHI { oy —y — 2 napa

yacen: a)x=3, y=1; 6)x=2, y=27

§ 14. NluHehHsie ypaBHEHWA C OBYMA MNEpEMEHHBIMKW KM WX CHUCTEME
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107 3.

Heaaerca nn mapsa THCed U = 3.,. p=-1 PelIeHHeM CHCTeMBI YDaB-
HeHHH:

(Bu+v=28, .. |t +2u =35,

1 o ' T e

1074. Kakne ua nmap (—3;4), (—2; -6), (—4; 3) apaawTca peleHHAMH

CHCTEMEl VPABHEHHI:

x=y—1, |18x -y =0,
8) ) 3y + 4y - 0; O 1B -y = =40

1075. CocTaBkTe KAKVIO-IHDO CcHCTEMY JHHEHHBIX VPABHeHHII ¢ Iepe-

MEHHBIMH X H If, PEIIEHHEM KOTOPOIl CIVEHT mapa:

a)x=4, y=1; 6) x=0, y=2a.
1076. PemmaTe rpadmiueckn cucreMy IHHeEHHBIX VPABHEHHI:
Jx—y=1, {’A'+.t,r=ﬂ.
E]'!.r+3y=9: | —8x + 4y = 14;
| 4 ([ .
| x4 2y=4, | 8x — 2y =6,
®) ) —2x+5y=10; T |sx+10y=-12.
1077. PemmaTe rpadiieckl cHCTEMY VpaBHEHHI:
fx -2y =8, . [x—y=0,
E]':Br+2y=—l':i; D}§2x+3y=—5.

1078. BeiacEnTe, HMeeT JIH CHCTEM:a PelleHHA H CHOIBEO:

1079.

|4y —x =12, [1,6x =1, | 2¢=11— 2y,
a) |8y + x = —3; " |-8x+ 2y=—2; mtﬁy=22—ﬂ1x;

| g f

Jy— Sx=0, Jx+2y =3, [—x + 2y = 8,
ﬁ]‘,Sy—x=Ei: r}]y=—ﬂ‘ﬁx; E}i:+fiy=lﬂ.

{daa padomb ¢ napax.) MMeer nu pemreHEnA cHeTeMa YpPaBHeHHI
H CKOJBKO:

12x — 3y = 5,

jrﬁ.r+y=fl, .
16y — Z4x = 107

lx+y—-6=0;

5.1'.=Ey il

121‘ — 10y = 3; 9

a) B) -
1) OfeyauTe apyr ¢ ApYVroM, OT Yero SsaBHCHT OTBET HA BOTPOC 3a-
IAaTH.

2) BrmmoasuTe COBMECTHO 3ajaHHe a).

a) PacnopesennTe, KTO BRINOJHAST 3aJadHne 0), 8 KTo — IaJaHHE B),
M BLITIOJTHUTE HX.

4) IlporeprTe APVT V ApVra NpaBHJIBHOCTE BRINOJIHEHHA 3aTAHIH
H HCOPABLTE OIMMOKH, €CJIH OHH JONVIIeHE.

2192 m CucTemebl NUHEAHBIX YPaBHEHWA



1080. YramnTe Kakne-HHOVAL TPH pPellleHHA CHCTEMEl YPABHEHHI:

|x -3y =235, 5 |1,y + x= 0,5,
1\ 3x - 9y—15; ) 2x + 8y = -1.
1081. Pemure ypapHeHHE:

i) 2:43_3x=ler-1: E}ﬁ=3'r31

.
5

1082, IlpencTaebTe B BHAS MHOTOWISHA:
a) (5ef—c + B)2c —3)— 16; 6) 18m*— (3m — 4)}6m2+ m — 2).

1083. Pazno:xnTe HA MHOKHTEIIH:
a)a®+a*— x%a — x* 0) B4+ b%c — Ob — ¢,

KoHTpOnbHEIE BONPOCHLI U 3a0aHUA

Dante onpegeneHve NUHeRHOro ypasHeHWs ¢ OBYMA NepemMeHHbIMMN.
MNpueegute npumMmep.

Y70 Ha3LIBABTCH pPELUEHWEM YPABHEHWA C OBYMA NEpemMeHHbiMK? HB-
NABTCHA NW Napa 3Ha4eHWi NepemMeHHblx x = 7, iy = 3 pewweHvem ypae-
HeHua Z2x +y= 177

Y1o senaeTtca rpa@ukom YPaEHEHWMA ax + by =c¢ ¢ nepeMeHHeiMKn X
my roe a=0 v =07

Y70 HazbliBaeTCH peleHveM CUCTEMBbl YPaBHEeHWA C OBYMA nNepemeH-
HBIMWU? HYTO 3HAYKMT peWwnTE CUCTEMY ypaBHeHwuR?

CrOnbKD peleHrl MOXET MMETh CMCTEMA OBYX NWHERHLIX YPaBHEHWA
¢ OBYMS NepeMeHHbIMu?

| IPELLIEHUE CUCTEM JINHEWHbIX YPABHEHWA

43. Cnocob noacraHoOBKU

PacemoTpuM cnocod pelleHHA cHCTEM JTHHeITHBIX YPABHEHHH ¢ IBYMA
NepeMeHHBIMH, HASLIBAEMEIH cnocodoy nodemanosiu, HamaéM ¢ npuMepa.

Hpumep 1. PeminMm cHeTEMY VpaBHEeHHI
[3x+y=T,

1L _¥E [ P '”*]
| -5x+ 2y =3.

§ 15. PeweHne cucTemM NUHERHLIX ypaBHEHWA 213



P BuipazusM B3 NmepBOTO VPABHEHHWA I 4Wepea x: y =7 — 3x.
IlogcTAEME BO ETOPOE VPABHEHHE BMECTO [ BRIDAXKEHHE 7 — 3Xx, MOay-
THM CHCTeMY

_FSI % =i, {2}
|-56x+ 27— 3x)=3.
HeTpyaHO DOKAa3aTE, UTO cHcereMbl (1) o (2) nMeoT OJHHM U Te Ke
peneHn.
B cuecreme (2) Bropoe VpapHeHHEe COAEPMHHT TOABKO OJHY HIepeMeH-

HVID. Pemmmam aTo ypaBHeHHe:
—-bx+ 14 - 6x =3,

T T T T T it =i
’f x=1.
"11 7 IlogcTaBHe B paBeHCTEBO I = ¥ — 3X BMeCTO X
4 _% yncao 1, HANAEM cOOTBETCTEVHOIIEe 3HAYE-
HHE U:
[FAAY y=T—38+1,
— {l}#- ! y=4.
EL 1‘\' | x Ilapa (1; 4) — pemenne cucTeMsl (2), a 3Ha-
#I/E % YHT, ¥ cHcTeMBl (1), <
:_‘:‘?}_f' T \ ’:: Pemernne cuctembl (1) MBI CBETH K pellle-
ST 4 HAK cucTeMil (2). [Ipn 3ToM MBI BOCHOOLIO-
-ﬁ"""’ H'T BATHCE TeM, UTo cHeTeMel (1) m (2) umeror
: ’ OJHW H Te e pelleHHA.
Piic. 94 CHeTeMBl ypaBHEHHH ¢ JIBVMA OEpeMeH-

HEIMH, HMEHOIIHe OIHH H Te e DenIeHHHA,

HAZHBIEAKTCA pASHOCUAbHLMU. CHCTEMEI, He NMEOIIHEe PelleHnil, TAKHe
CUNTAKT PABHOCHIBHBIMH.

leoMeTpHUIeCKH PABHOCHIBHOCTE cHeTeM (1) u (2) oamauaer, uTo rpa-
(MKH ypaBHeHHH CcHCTeMEI (1) mepecerxalmTes B TOH e TOUKe, UTO H
rpafiiEl VPABHEHHI cHeTeMbl (2), T.e. BCe TPH NpPAMBIE OTPOXOLAT Ue-
Pe3 OOIHY B TV e TOUKy (puc. 94),

Mu1 pemmman cuctemy (1), nenoasava cnocob nogeraroBrd. Ilpu pe-
MeHHH CHCTEMBI JEVX JHHEIIHBIX VPABHEHHI © IBYMA NepeMeHHEIMH
CcHOCoDOM MOACTAHOBKH NOCTYIAKDT CHAEIVIOIIHM o0pasomM:

s S i i e o e e e e P e

1) BrIpamawT U3 KAKOTO-HHOYIbL VPABHEHHA CHCTEMEl OQHY Hepe-
MEHHVID Uepe3 IpVIVIO;

Z2) ToACTABIAKT B APYIoe YpaBHEHHEe CHCTEMEI BMECTO 3Toil mepe-
MEeHHOI MOJAVIeHHOE BEIDAMKEHHE;

3) pemamT DOOVIHBIIEECHd VpaBHEHHe ¢ OIHOH nepeMeHHOH:

4) HAXOAAT COOTEETCTEVIIIEE 3HAUSHHEe BTOPOIl mepeMeHHOI.

- O O . . O S O T e S . S O S G e S ] T S S G S e

P NN N Ny

|
|
|
i
i
|
|
ol

Hpumep 2. Pemrnm cHcTeMY VPaABHEHHN
Sx + 4y = 9.

¥
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9 - 4y
P BripaapM H3 BTOPOTO VPABHEHHA X Uepez y: dx =9 -4y, x=

B
9 - 4y
IlogcTapuM B NepBoe VpaBHEHHE BEMeCTO DVHBEI X BEIpAXHeHHE 3"
. A
T 5 by = 6.
PeimuM noayueHHOe VpPABHEHHE ¢ ODepeMeHHOH y:
W9 —4y)+3-6y=3+6,
63 — 28y + 18y = 18,
-10y =—-45, y=4,5.
9 -4y
IlogecTaEHMM B VPABHEHHE X = = EMecTO Yy uHcao 4,3:
9-4-45
x = Ta, x=-3.
OrBeT: x=—38, y=4,5.<
YnpaxHeHusa
1084. PemmuTe cneTeMy VPABHeHHI:
a) ;y=.1'—]., ][5[-':2_!-",
| 5x+ 2y = 16; 18x —2y —11=0.
1085. Pemmure cHCcTEeMY VPABHEHHIH:
_[y—2x=}_, jx +y =6, jy — x =20,
a) |6x—y="T; B}{Ex—ﬁy—f«] ]{_sz—iﬁy=—l:
| Tx—3y =13 [4x— y =11 25 —x= 4
| Y ’ ) Y r J Ly
)1 x—2y-5; Dl6x—2y-13; 9|30 2y-30.
1086. HaiiznTe pemenne CcHCTEMEI VDABHEHHH:
| 2x+y =12, 8y —x =4,
E}J:T.r—zy=31: 1"?2x—21y=2:
o Jy—2x =4, [2x =y + 0,5,
)\ 72—y —1: ™) \gx— 5y—12.

1087. Pemmmute cHCTEMY YVpPABHEHHIT:

| 2u+ 50 =0, [du+3v=14,
E.]'I T Bj = ‘ "

| —8u +15v=T; | u — 8v = 25;

|5p—8g =0, [10p+ Tq= -2,
6)13p +4q = 29; ™)\ 2p — 22 = 5q.
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1088. PenmTe cHcTeMy VpaBHEHHIL:

[8x+ 4y =0, [5x+ 6y = 20,
i "E:t'+3y=£' ®) oy + 2x — 25;
“4y+9.r—1ﬂ 1"”11:; Fi= =11,

108Y9. He BrImONHAA DOCTRPOEHHMA, HAHIUTE HOOPAHHATHI TOUHN Oepece-
TeHHA rpalpUIKoB VpaEHeHHI:
a) ix+ 4y =23 n 8x — 10y = 19; 6) 1lx—6y=2 u —8x+ 5y=3.

1090, HaiiznTe KOOPAWHATE! TOUKH NepecedeHHA IpalpUEOE VPABHEeHHH,
He BHINOJHAA MOCTRPOSHHA:

a) bx —4dy=16 u x— 2y = 6; 0) 20x — 15y =100 u 8x — y=0.

1091. HaiintuTe pemeHHe CHCTEMEBI YVDPaBHEHH:
| 3(x—5)—-1=6—2x, [B(x+y)—y=-1,

N 3(x- g - Ty = —4; Mg+ -+2-0

1092, Pemmure cHCTEMY VPABRHEHMII:

[5y +8(x — 3y) = Tx — 12, o | ~2(a—b)+16 =3 +7),
Doyt 3(x—9y)—11y+46; 0 16a—(a—5)—-8(b+1).

1093. HaijiguTe peiieHde CHCTEME! VDaBHEHHH:

x V¥ [ 2m n
.—=_a r— m—

4.3 g L |5 t3=1

lztz=-% 168 =%

i [ 3

| £-20=86, | T — 55 =,
6) § b i 2

' i | )
! f:‘rﬂ-‘-5=—d'?; ]x+?=—3.
1094, Pemmate cHCTEMY VPABHEHHI:

(¥_x_g (x_¥_,
}:I_E__E" }fz 3= %
jadi T TN S A

I T |7~ ¥=6;

& |

B 128 3 -2y-s,
5) ! o

¥ 2 A -

lig g~ 1% |¥—72 =03
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n

1085. ¥opoctuTe BrRIpaxeHHe:
2

A

a) (2x - 3y)*+(2x + 3ys B2 3+
|}

e |

; 9
6) (2x + 3y)" — (2x — 3yF; 1“)3{%4-%] — (8x — yF.
1096. Pazao:xaTe HA MHOEHWTEIH:
a) x°+ da’x® — dax '; a) 4a®— 12a % + 94",

1097. ,HnHaEI{HTe, UTO BCE TOUYKH rpaduEa (QVHEIHH, 3aJaHHOH (POpMYyIIOi
y=x"—4x+ 5, pacnodoyeHEl BE BepXHeH IOIVILIOCKOCTH.

44. Cnoco® cnoxeHus

Pacemorpam eme ogHHE coocod pelleHHA CHCTEM JTHHEHHBIX VDRaBHEe-
HIIT — cnocof caoxceniusa. 1llpn peineHHH cHCTeM 3THM CHOCODOM, Kak
H OpH pelleHHH cOoocofoM NOACTAHOBKH, MBI NEpeXoiHM OT JAHHOH CH-
CTEeMEI K JApVvroil, pABHOCHJIRHOINI el cHeTeMe, B HOTOPOI OJHO H3 VPAaBR-
HEHWI COJAepHHUT TOABKO OIHY TMepeMeHHYH.

IHIpumep 1. PemuM cHcTeMy VpaBHeHHI

| 2x+ 3y= -5
A v
| x— 3y — 38. (1)

P B ypaBHeHHAX 3TOH CHCTEME! KOMPPHUIHEHTE! OIPpH I ABIAKTCA TPO-
THEOMOJIOMHEIMA THcaaMi. CIoMHE NOUJEeHHO JeBhkle H OpaBkle 1a-
CTH YpPaABHEHHH, NOAVIHM VpPaBHEHHe ¢ OJHOH OepeMeHHOH JX = 33.
SAMEHMM OTHO M3 VDPABHeHHI cucremsul (1), Hanpumep neprBoe, ypag-
HeHHeM ox = aa. lloavianMm cucremy

i

{ axr = 33,
| x —3y =386.
Cuerema (2) papHocHOBHA cHeTeme (1).

Pemmmm cucremy (2). M3 ypaBHeHHA 4x = 33 HaxoguEwm, uro x =11,
IlogcTaBue 3TO 3HAYEHHWE X B VPABHEHHE

x— 3y = 38,
NOJIVIAM VpPaBHeHHe ¢ HNepeMeHHOoH y:
11 — 3y = 38.

(2)

Pemmnm aTo ypagHeHHe:

ITapa (11; —%) — pemeHne cicreMsl (2), a 3HAYTAT, W JAHHOH CHCTe-
MEI (1). <
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MITTTT Bocrnors3oBaBIINCE TEM, UTO B VPAB-
1 HEHHAX cHcTeMEl (1) EoadupuomeRTH
P : | OPH Y ABIAKTCA NPOTHEONOJOMHEIMH
YHCAAMH, MBI CEEIH eE€ PEIIeHHe K pe-
MIeHHK) PaABHOCHILHOH cHeTeMbl (Z2), B
KOTOpOIH OJHO HE VPABHEHHH COAEPMHHT
TOJABKO OJHV NepeMeHHVI.
TeoMeTpHUIECKW PABHOCHIBHOCTE CHC-
bbb Pl L Tem (1) m (2) oamauaer, uto rpadm-
KM VpaBHeHHH 2y +3y=-5 u x—-3y=
= - = 38 mepecerawTCA B TOM e TOTHKe, ITO H
e rpafpKH ypaeHeHHil 3xr =33 uw x — 3y =
L™ |
|
1

dx =233

!
|
0
£
L
T
\
A

= 88, T. e. BCe TPH OPAMEIE ODepeceKarT-
cA B OGHOH Touke (pmc. Y3).

HNpumep 2. PemnMm cHeTEMY VpaBHe-

G2 . [5x+1ly—38,
HHH 4
10x — Ty = T4

P IlouwnerHOe cloMeHHe VPABHeHHIN cHeTeMbl He NOPHEBEIET H HCHJIH-
TeHHI0 OZHOH M3 NepeMeHHBIX. OgHaKO ecaH YMHOMHTL BCe WIeHH]
ONepBOre VPABHeHHA HA —2, 4 BTOPOe YVPABHEHHE OCTABHTE 0e3 HaMe-
HEeHHH, TOo HO3WpHIHEeHTE OPH X B MNOJVIEHHEIX YVPABHEHHAX OVIVT
OPOTHBOIIOIOMHBIMHE UHCIAMHA!

_J-—_LU.T.' — 22y = -16,
[10x — Ty =T4.

Teneps NMoUIeEHOE CAOHEHHE NPHBOAHT K YPABHEHHK ¢ OJHOI Ie-
pemMeHHOI —2Yy = 58. lMa artoro vpaBHeHHA HaAXOIHNM, TTO = —2.
IlogcTaBHE BO BTOPOE YPABHEHHE BMeCcTO [ UHea0 —2, HANWIeM 3HA-
JeHHe X!

10x - T+(-2)="74, 10x=60, x=6.

OrBeT: x=06, y=-2.<

| 8x — 5y =93,

| 5 — 4y =103.

b llogbepeM MHOMHTEAH K VPaBHEHHAM CHCOTEMEl TaK, UTODRl nOCae
YMHOMEHHA Ha HUX KoapHIIHeHTH IPH I CTAJTH NPOTHBOMOIOKHEI-

MH THCIAMHE. ¥ MHOMHE NIEepEOe VpABHEHHe CHCTEeMEI Ha —4, a BTopoe
HA 2, DOJVIHM

IHHpume p 3. Pemmum cucTeMy ypaBHeHHIT

| -12x+ 20y = —372,
| 25x — 20y =515.

Orcroona HafigeMm, uto 13x =143, x=11. IlogcTaBHE 3HaAYeHHe X B
vpasuerne Hx — 4y = 103, waiigeém, uto y=—-12.
Oreer: x=11, y=-12.<
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Mgl paccMOTpean TPHMEePBI PelIleHHA CHCTEM cOoco0oM Ca0EeHHA.
Ilpnn pemmieEHH cHCTEMEI IBVX JHHEHHEIX VPABHEHHH ¢ IBYMA TepeMeH-
HBIMH CHOCO00OM CI0KEeHHA HOCTYIAKT CAeIVIOIIHM 00pazoM:

= |
i
|
i
i
|
1
1
i
I
1
|
I
|
i
|
|
i
1
I
l
|
i
|
i
i
i
|
|
1
I
1
I
i
i
d

I
I
I
I
I
I
I
I

E oo on an o B S SE = N B S .

1) yMHOEAKT NOWIEHHO YPAEHEHHA CHCTEMEI, NOA0HPAA MHOMH-
TeIH TAK, YTODB KO3M(MpHIIMEHTHI OPH OJHOH HE ODepeMeHHBIX
CTAIH OPOTHBOOOMOMKERIMHE THCIAMH;

2) CKIaaBIBAKT MOTJIeHHO JIEBEIE H OpABLIE TACTH VPABHEHHIH CH-
CTEMBEI;

) PEIIAOT MOJVYHENISSCHA VPABHEHHE ¢ OJHOH NepeMeHHOH;

4) HAXOIAT COOTBETCTEVIOIIES 3HAUSHHME BTOPOH NepeMeHHOH.

1
|
|
|
1
1
|
|

- O . S S O S I . e s

SAaMEeTHM, TTO ecaH KoahpHIHeHTE OpH 0JHOHI N3 NepeMeHHEIX AB-
JAKTCA NPOTHBONOJIOMKHBIMHA YHCIAMH, TO pellleHHe Ccpa3y HATHHAIOT C
MOWIEHHOTO CIOMEeHHWA VpPABHeHHIi.

YnpaxHeHus
=

1098. Pemure cHCTEMY VpABHEHMEH:

i

a)

-y |
o) 4

) ,'rix—'fy=3[},
|42 —5y=90;

’ [18x — 8y = 28,

TV 11x - 8y = 24.

1099. HaiiniTe pemeHde CHCTEMBI VPABHEHHI:

i
|

a) |

&) |

L

| 8x + 2y =5,

| -5x + 2y = 45;
r) | 9x — 4y = 13,

'9x — 2y = —20.

1100. Pemure cicTeMy YpaBHeHHI:

a)

ﬁ){

2x+ 11y = 15,
Ty — 1y =8
Sx — 1Ty =4,
—8x+ 1dy=4;
x— by =17,
ax + by = 13;
dxr — Ty =-12,
—dx+ 3y = 12;
40x+ 3y =10,
20x — Ty = o3
5I—2y=l,

15x — 3y = —3;

]_]339 +42b =10, {'lur—ﬂy=8.
®19a +14b = 4; )21y +15x = 0.5;
[18x—12y =14, {;9_1_;+33=—2,
T Tile— it =18 ®) 15z = —ay— 11

1101. Pemure cHcTeMy VpaBHeHMIL:

a)

6) 4

i

[ 13y — Ty =2,
4x—3y=0;
Tu+ 2v=1,

1Tu +6v = -9:

| 6= 25y + 1,
B) {Enx — 16y = —4;

| 4b + Ta = 90,
r) :
| 5a — 6b = 20.

& 15. PeweHre cructem NMHedHLIX yPaBHEeHWA
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1102, Haiigure pemeHHe CHCTEMEI VPaABHeHHI:

JU:D:::-l-Eﬂy 05, {'lﬂx—lﬁ+3g,
2)1 0,32z - 25y — T; B\ 4y +3,2y —6ux;

| 0,5u—0,6v =0, [-8b+10a-0,1 =0,
}*u du+1,7T0=10,9; " M5a+48-2,7=0.

1103, CocTapeTe vpaBHEHHe BHAA Y = kx + b, rpadur HoTOporo mopoxo-
IAT UYepe3d TOUHKH:
a) M(5; 5) u N{—-10; -19); B) A(8;-1) u B(—4; 17);
8) P(4; 1) u Q(3; —-5); r) C(—1%9; 31) m Dy1; -9

1104. I'pacur 1ureiiHOl (VHEIINHE NDepecekasT O0CH HOOPAHHAT B TOUKAaX
(—5;0) 1 (0; 11). 3agaiite atv pVERKIHID hOpMYIOI.

1105. llpamasa y = kx + b mpoxoauT dUepe3d TOUYHH

A(-1:;3) n B(Z2;-1). Hamumure ypaBHeHHE E'Ik Ay |
aToil NpAMOii. ,
1106. I'pachmr  THHEHHOH (PVHKIOHH OepecexKaeT A\ I
OCk X B TouKe ¢ abcomccoil 4, a ock iy B i [l 1 HEN
TouKe ¢ opgrHEATOH l11. Samaiite aty (hyHE- " O -
MUK (OpMyIoii. Nt
1107. Bagaitre dopMynoil ITHHEHHVID (PVERIHKD, 5 |
rpathiy KOTOPOH H30Opa:HEeH HA pUCcyYHHEe Y6. '
1108. Pemmre cHcTeMy YVpaBHEHHH: Puic. 96
[5(x+2)—3=x+ 5, |12,5(x—31p —-3= 3x+ 05,
. iy+£1[x—15y]=5(}; }iE(.r+ﬁyﬁ+-’1=9y+19.
110%9. Haiiqure pF'LIIFHHE CHCTEMEl VPABHEHHII:
1 1 1
a}J .r+41,.r 2=10, j[—m—ﬁn 0,
| 52 —y=11; lEm—-‘Lﬂ, 2;
) [0,52+0,2y =T, éﬂ §u=—5,
G)11. 1 : r)
| 3¥ 1o¥ = lﬂ,ﬁu—-—ﬂ,lu=3.ﬂ.
1110). PemmiTe cHcTeMY VpPABHEeHHIL:
- 2x U
E]!E'_E_'E.:ﬂ* EJ]?_§=U‘
| 2x — y=10; 13{~r—l}—9=1—5a:
[2x Ty =4, e
Bz ¥ _4 r) | 2x 2
ls—8=% 3 +3y= 3.
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1111. HaiiguTe pemeHNe cHCTEMEI YpPaBHeHHII:

e
r

1 1 x U
E]|§I_ﬁy=1! B}[I_E=J—!
16.1'+5y=15(}; 12.1'+3y=—12:
0) 8 T)1a b 1
Tu+9u=—2; |55t g=W0
1112. MMeeT I1 pellleHHA CHCTEMA VPABHEHHWH W CHOIBKO:
],.»E!.r y=1, 5) | —dx +2y="1,
bx + 3y = 2: "1ax—hy——31?
il
1113. PaanoxnTe Ha MHOMKHTEIH!
a) 15a° - 15b% 8) 10a” + 106%; n) 47a°— 470°;
6) 204° + 20b% + 58ah; r) 18a*- 18p%; e) 5la®+ 518°.
1114. ¥opocTure BRIpAKEHNE!
a) 2x(Bx — 1) — (4x + 1)*; 6) 4(3y — 1)° — 18y(2y — 1).

45. PeweHue 3apavd
C NMOMOLLbLIO CUCTEM ypaBHEHUN

IIpn pemeHEUH 3a71a" ¢ DOMOIIEK CHCTEM VDPABHEHHIH NOCTYVHAKT CJIe-
OIVIOMIUM oGpazoM:

O O O O N S S B I S S S I S S B O I S S T O S S S I O O B O D S

' 1) oboaHAYAKT HEHOTOPHEIE HEeH3BECTHRIE THCIA OVEBAMH H, HC-
1 NOAB3VA VCIAOBHE 3aJa'H, COCTABIAKT CHCTEMY VPABHEHHIH;

' 2) pemrapT aTY CHCTEMY;

3) HCTOMKOBRIBAKT PE3VILTAT B COOTEETCTEHH ¢ VCOIOBHEM 38TaTTH.

o o o o s o

e o e - - - . . . . .

dagauva 1. Maceca 15 gppnouueil 1 5 maaxobiaokoe paeea 64 xr. Ka-
KOBA MAacCCa OJHOrMD HHPIHYA M OJHOTO OIIAK00OJI0KA, ecaH 3 KHpPOH-
el TAMxenee 2 HNLIAKOOIOKOE Ha 3 KIY

P IlyeTs Macca HKHpOMYA X Kr, 8 maakodbiaora y kr. Torga macea 15 kup-
nHYeidl H 5 maarobmoros Ovaer 1ox + dHy mr. Ilo venmoBum 3azaud
oHa paeHa 64 xkr, noatomy 15x + Sy = 64.

HzeecTrHO, ITO 5 KApOHYell TA:Xxenee 2 ONLIaK0DIOKOB Ha 3 KI. S3HAa-
THT,
S5x—2y=3.
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HrobOkl OTEETHTE HA BOOPOC 3A4AWH, HAXZO HANTH TAHHE IHAUEHHHA X
H I, KOTOpPLIE VIOBAETBOPAKT KAK NepBOMY, TAK H BTOPOMY Vpae-
HEHHK), T.&. VIOBJETBOPAWT CHCTEME

[ 15x + 5y = 64,
| 8 —2y = 3.

Pemmne 2Ty cHcTeMy, DoayvudmM, drto x = 2,6, y= 3.
OTeer: mMacca kEponua 2,6 Kr, a mmagobdIoka 3 Kr. <

Jamava 2. MoxHO JIH pasMeHATE CTOPYOJIEBVE) KVIHOPY DATHPVOIEREI-
MH B OJHOPVOIEBRIMH MOHETAMH TaK, YToORI BceX MoHeT Obr1o 307

P JonyeTuM, UTO CAeAVeT B3ATh X NATHPYVOJIEBBIX H I OJHOPVOJIEBBIX
moHeT. Ilo venmoemw x +y=40. Tak Kar ¢ DOMOIIBK) 3THX MOHET
Hy#HO paaMmMeHAT:E 100 p., TOo ZOMMHO BRINOJIHATECA PpPABEHCTBO
ax +y=100. lloayunnu cucTeMy VpaBHEHHI

_|.r.+y=:3{J.
| 5x + y = 100.

Pemnue ee, Halgem, UITO :1:=1?%, y=12%.

Ilo CMBICJLY 38Ia9TH X H I JOJIXEHEI OBITE HATYVPAIBHEIMIT TTHCTANMH,
8 MbI NMOJVIHIJIH ,EI;DDEHHE THCIA.

OTreerT: PAZMEHATE CTOPVIVIEEVI) KVIKPY VEAZAHHBIM CHOCODOM He-
BOSMOMHO. <

YnpaxHeHus

==

1115. B depMepckoM XoafgiicTee Dog Ipednxy H Opoco oTBemeno 19 ra,
NpHTeM MpediXxa IaHNMAaeT Ha 5 ra donsaie, e mnpoco. CKHOTBHO
FeKTAPOB OTBeAeHO MOA KAXMIVIO H3 3THX KVIARTYD?

1116. TexauTeckoe NepeoCHAIIEHHE [eXa MO3BOJHIO BEINVCTHTE B (heB-

= pane Ha 165 magenuit Goabmre, uem B AHBape. CKOJBKO Hageamii
ORLTIO BRINOVOIEHO B AHEAPE M CHOJBKO B (peBpafe, eclIH HIBECT-
HO, UTO 38 3TH MeCcHANEl IeX BRITYCTHI
1315 magenmii?

1117. B macrepckoil «ABTOCEPBHC» OTpe-
MOHTHpOBATH 22 JeTHOBBIX H TpPYV30-
ERIX apToMoDHAA. Cpeain HHUX JErHO-
BEIX DBLTO Ha & MEHBIIE, YeM IpPyao-
BRIX. UKOMBKO IPY30BRIX ABTOMODMIEH
OTPEMOHTHPOBAIH B MacTepcHoii?

1118. Ha TeHHHCHOM HOpPTe A8 WIPkl OAp TEeHHHCHCTOBR BRITEIAETCH
NIomagyKa OpAMOVroidsHOI (popmel. HalgnTe aamHEY B IIHpPH-
HY NOI0UIAAKH, ecJIH H3BeCTHO, UTO JAJHHA DOJAbINe ITHPHHBI HA
12,5 M, a mepHMeTp NPAMOYVTOJIBHHEA paBeH 69,48 .
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11159,

1120.

1121.

1122,

1123.

1124,

1125.

1126.

1127,

1128.

1129,

OcHoBaHHEe pABHODEAPEHHOrD TPEYVTOJBHWEA HAa 7 cM DOJbmie ero
DoroBOil cTopoHEL. HananTe GOKOBVI) CTOPOHY TPeVIOJABHHEA, ec-
JH ero nepHMeTp paeeH 43 oM.

Cmapunnas s3adaxa. OcoAa ¥ MV IILTH BMECTe, Harpy:ReHHEIe
PABHREIMH 10 Becy Memramu. OclHIA KATOBAIACE HA THHMECTh
HOMIH. «YT0 ThI ¥AAYeIIbCcA, — CHA3AA MY, — eCJOH ThI JAllb
MHe TBOH MeIIoK, MOA HOIIA CTaHeT BIBOEe DOJLINEe TBOEH, a eclIH
A Tebe gaM O0IHH MEIIOK, TO HAIIH I'Py3bl cpaBHEAKTCHAs . CKOIBKOD
MeIIKOR HEC Kamawii?

Cmapunnaa sadaxa. Eenn A monyunt or 5 100 pynmi, To cra-
HeT BIBoe ero borave, a ecnan A4 gact B 10 pyvomii, To B cra”er
emectepo Dorave. CKOABKO JeHEr V Kamgoro?

CrROABEO JeT OpaTy U CHONBKO JeT cecTpe, eclIn 2 roga Hasag OpaT
OBl cTapme cecTpel B 2 pasa, a 8 ner Hasag — B 5 paa?

JBa ABTOMATA HIrOTABAHEBAIOT JeTATH. YHcao Jeraieil, H3roTOR-
JIeHHBIX [NepPBRIM ABTOMATOM 38 3 U B BTOPBIM 3a 2 1, CcOCTABIAET
720 mrrye. YerTeeépraa 4acThk JAeTanell, HIrTOTOBJIAEHHBIX o0DOMMHI
aproMaTtaM® 3a £ 1, cocraenaa 150 mTtyve. CrROJIBKO JgeTadell Ha-
roOTOBAAT KAMALIH ABTOMAT 3a qac?

S8 4 7 e3nnRl HA ABTOMAIIHHE W 7 W €3kl HA MOE3e TYPHCTHI Mpo-
exann 640 kM. Rakoea cropocTe moezga, ecIH OHA HA J KM/U
DOJBIIe CHOPOCTH ABTOMAINIHHEIY

Tenmmoxoag ODpoXoAWT 3a o 1 OO0 TeUeHHK H 21 OpPOTHE TeUeHHA
240 M. DTOT e TEeIIOX0X 34 & U MPOTHE TeYeHHA HPOXOIUT HA
33 KM Donbime, weM 3a £ 1 no teuveHHw. Haliaure cropocTs Tenmo-
X048 MPOTHE TeUeHHA H ero CKOPOCTh [0 TeUeHHEH).

Hz nvEETOE A 1 B, paccToAHEHe MeX IV KOTOPRIMH paeHO 280 KM,
BEIXOIAT OJIHOBpEMEeHHO JABA ABTOMODHIA. Ecan apToMODHIH OV-
IVT ABUTATRCA HABCTPeUY ADVI IPYTrY, TO BCTPela OPOHI0HIET de-
pez 2 9. Ecan e oHH OVAVT ABHTATRCA B OJHOM HANOPABIEHHH, TO
ABRTOMODHIL, BRINIEINIMH H3 A, JOrOHHT ABTOMODHIIL, BRIITEIITHH
u3 B, uepes 14 u. Kakoea CKOpPOCTL KAMKIONO ABTOMOOHIIAY

JEea TypHCcTAa BRIILIH OJHOBPEMEHHO M3 IBVX IOpPOIOE, paccTOAHHE
MeAY KOTOPRIMH 38 KM, H ECTPETHIHCE Yepes 4 7. C Karoil cro-
POCTBI) IIEJ KAaMALIH TYPHCT, €cJH HM3BECTHO, WTO HEPBHIH NIpo-
T A0 BCTpeun Ha 2 KM G0Jelne BTOpOro?

MoTopras m1oAKa OYTE 0 TeUeHWH OT OJHOH ONpHCTAHH A0 IPVIOil
OpoxoguT 3a 4 1, A oDpaTHRIA OVTE — 38 o 1. Karkoea CHOpOCTB
JOIKHA B cToAYeil Boge, ecain 70 KM mo TeUeHHK) OHA MNPOXOIHT 3a
3,5 u?

S8 31U M0 TeUPHHI B 4 U OPOTHE TeUueHHA TerIoXol NpoXoJuT
80 EM. 3a 1 71 no TeueHHK H 30 MMH OpOTHE TeUeHHSA TeILIO-
X0 TpoXoauT &9 EM. HaliauTe cobCTBEHHVID CKOPOCTE TEILIOX0IA
H CHOPOCTE TeUeHHAH.

§ 15. PeweHve cucTem NVHEeRHLEX YDABHEHWA
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1130. Ha geyx monkax 55 gHHr. Ecam mepecTaBHThL €O BTOPOH TOJAKH
ONOJOBMHY HHAT HA NEepBYVH), TO HA NepBoil craHeT B 4 paza Doab-
IIIe KHWT, &M OCTAHeTCH HA BTopoi. CKOIBKO HKHHI HA KaXI0H
noaxe?

1131. Cmapunnasa sadava. Ha negoil ualre BecoB, HAXOIAIINXCA B PaB-
HOBECHH, Je:AaT Y OJHHAKOBBIX CIHTHOB 30JI0TA, 4 HA OPABOI —
1] ogMHEAKOBEIX COHTHKOB cepedpa. Ecan nmoMeHATE MecTaMH OJHH
CAMUTOK 20J0TA CO CJIHTKOM cepebpa, TO JeBad TAIla OHAMKeTCH Ha
13 r nerve npapoil. CKOIBKO BECHT OIHH CIHTOK 30JIOTA H OJIHH
COTHTOR cepedpa?

1132. Macea 4,5 eM” ;xenesa 1 8 cM® meau passa 101,5 r. Macea 3 em®

3 e
eaezn Dogabile Macek! 2 eM” Menad Ha 6,8 r. HalinpTe niaorHOCTE
MWele3n H NIOTHOCTE MeIH.

1133. Ilog osuMEIMH EVIRTYpaMH ObLT0 3amaTo Ha 480 ra foasme, dem
nog apoeeiMH. Ilocae Toro kar yopamn 80% osumeix B 25% apo-
BBIX KVJIBTYVP, JI0OOIAE, OCTABIIAACH NOJI OSHMBIMH, OKAZAJACH
Ha 500 ra MeHbIIE, M LIOIIALE DOT APOBEIMH. Kakada nioomansk
OblTa OTEEIEHA TOJ APOBLIE H KAKAA T0J O3UMEIE EVILTYDPHIY

1134. lpe Opuragel JOMMHB DEIIN N0 OJIAHY M3TOTOBHTE 34 MeCHI]
680 meranenn. lleppaa DpHraza NepeBERINOIHHIA MeCcATHOE 3a7a-
HHe Ha 20% , a eropas — Ha 153% , 1 nosroMy ofenMn GpHragaMn
OBLTO WMATOTOBMEeHO cBepx muadma 118 geraneii. Croabko geTaneit
moasHA OBIJIA M3rOTOBHTE 10 ILIAHY Easkaad Gpuraga aa Mecdar?

L

[1_1_35.| Hmeerca Momoro 5% :EupHOocTH # 1% muprOocTH. CHOIBREO MO-
TOKA HKaXJI0r0 BHAA HAJO B3ATh, YTOOBI MNOJVUHTE S 1 MOJOKA,
HHPHOCTE KOTOROTO cocTaeRasger 3,297

|113l:i.| Huenomueca 45000 p. xamedT DaHEka pasgel] Ha IBe YacTH.
OgEY M2 HEX OH TOJOMKHT HA BHIAA +«[leNoaWTHBII», TOXO0T IO
KOTOpOMY coctaBasan 9% B rof, HO Heabk3sd OLLIO CHHMATE J1€Hb-
rm B TeueHHe roga. pyvryvio wacTk OH ODOMo:AT HAa Braaxg «[o
BOCTPeOOBAHUA», TOX0N MO0 HOTopoMy cocTraendan 1'% B rom, ofg-
HAKO B JH00e BpeMA MOMHO DBLIO B3ATH JeHBIH NOJHOCTBE WIH
acTHIHO. B peavasTaTe oDIIHIl Z0X0I, NOOVIEHHBIH HKIHEHTOM
uepez rog, coctarin 3410 p. Cronsko geHer NoOJOMHT KJIHEHT HA
BRIAA +/[eMO3HTHLIA* H CKOJBKO HA BEAAZ « o BocTpeGoBanugs ?

[1137.| Mz 10%-ro m 15%-ro pacTBopoE co-

' JAHOH HHCIOTE TpeDyeTcdA CoCTABHTE
&0 r pacteopa, HOHIEHTpPAOHA HKOTO-
poro paesa 12%,. Croasko rpaMMos
KAMIOTO PACTEBOPA HAJO B3ATH?

|1133.| Cmemras kueaory 70%-i1 m 48%-i
KOHIEHTpanu, noayanan 660 r xue-
notel 60% -1 roEnesTpanun. CHOIBHO
OBLTO B3ATO KHCIOTHE KaxIoro smga?
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1139. (Sadana-uccaedosanue.) Ha cHOIBKO HaI0 VMeHBIINTL THCIO
100, uTodel OpH AedeHHH NOIVIeHHO PAZHOCTH HAK Ha J, TAK H
Ha 7 oCTaTOK OBIT paeeH 1 #H OpH aToM IDepeOoe YACTHOe OLIIO Ha
2 Boasmie BTOpoOro?
1) ObeyanTe, Haxkne obDozHAYMEHHA VAOOHO BBECTH 78 pelleHHA
FATAMH.
2) CocTaBbTe cHCTEMY YPABHEHHII H pPeIINTE ee.
a) IlporepsTe NpaBUJIBHOCTE HNOJIVIEHHOTD OTBETA.

n

1140. Paano:suTe HA MHOBHATETH:
a) 0,064m?*+ 1; 6) 0,027x* - y*; B) p°+ 8; r) 27 — m".
1141. oxaxATe TOXISCTED
(2 -y + 227 = (7 + P NN+ 't — 2.
1142, B EARWX KOOPAMHATHBIX YTETBEPTAX PacOoIodeH TpaHr vpas-

HeHHNA!
a) 2x+ 5y=12; 6) 3x —4y = 10?7

1143. ,[[DHE.H{HTE,EHTH BCe TOURH rpadEeEa (pVHEIHH, 3ajagHOH (ropMy-
noit y=-—x"— 6x— 11, pacnonoskeHbl B HHMKHEH TONVILIGCKOCTH.

KoHTpOnbHbIe BONPOCLI U 3aaHUA

OBLACHWTE HA NPUMEPE, KAK PeWAanT CUCTEMY OBYX NUHEeRHLIX ypaB-
HEHWA C OBYMA MEPEMEHHLIMKW Cnocobom NOQCTAHOBKM.

OBbACHWTE HA NPUMEPES, KaK DEeLWAanT CUCTEMY OBYX NWHERHBIX YpasB-
HEHWA C OBYMA NEPEMEHHLIMKM CNOCODOM CROXEHWS.

Hrna mex, kmo xouem 3Hambv 0o0ablUle

46. JlnHenHble HEepaBeHCTBa C ABYMSA
nepemMeHHbIMM U UX CUCTeMbl

Hepagerereo y > 0,0x + 2 opu x=0, y= 10 obpamaerca B BepHOe
HepaepedeTeo 10 > 0,5-6 + 2. 'oBopaT, UTo mapa 3HAYEHHH NDepeMeHHBIX
x=0, y=10 aerAeTcA pelleHHeM 3TOTO HEPABEHCTEA.

Onpepenenune. PellleHHeM HEPABEHCTEA € JBYMA NepeMeH-
HEIMH HA3ZBIBAETCH [ApPA 3HAUYSHHI NepeMeHHBIX, 00pallatInad

erd B BEpPDHOE THCIOBOE HEDABCHCTEO.

Ona Tex, KTO Xo4eT 3HaTe DonbLe
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HeTpyaHO TPOBEPHTH, UTO PEIIEHHAMH HEPABEHCTEA

y > 0,6x+ 2
ABINATCA Takxe mapel x=0, y=5; x=—-8, y=—-1. Kamgoe pemeHHne
HepaeeHCTEA ¥ ~ 0,5x + 2 MOEHO H300paA3HTE TOUKON HA KOOPIWHATHOH

TLIOCKOCTH.

BruiacHuM, KaKoe MHOMKECTBO TOUEH 38J46T HA HOOPAMHATHOH ILTO-
CKOCTH paccMATPHBAEMOE HEDABEHCTEO.

MHo3#ecTEO TOUEH, KOOPAHHATHI KOTOPEIX VIOBJIETBOPANT VDaBHEe-
Hu = 0,9x + 2, npepcrasaaer coboll npavywo (puc. 97). Ecan touka
IJIOCKOCTH JIeXHUT BRINIE, UeM TOUHKA 3TOI OpAMOH, HAXOIAINAACA ¢ HEH
Ha 0JHOH BepTHEAMTH (cM. pHc. 97), To eé opZHHATA DOJABIIE OPIHHATEHI
COOTEBETCTEVIOIIEH TOUYKH OpAMOH M DOTOMY HOOPAHHATHI 3TOH TOTKH
VIOBJIETEOPAIOT HepaeeHeTBY Yy = 0,5x + 2.

Boobme KoopaIMHATE JH000H TOUKEH DOJOVILIOCKOCTH, PACTIONOMHEeHHOH
BhIIle OpamMoi y = 0,5x + 2, yIoBRIeTBOpAKT HepaBeHCTRY y =~ 0,5x + £,
A HOOPAWHATH APYIHX TOUeH TJAOCKOCTH 3TOMY HEpPaBeHCTBY HE VIOB-
JeTBORAOT.

Taxum obpazom, HepaseHCeTBO Yy =~ 0,5x + 2 zagaéT ToayIMOCKOCTS,
pacnofo:EeHHEVE) BeIle npamoi y = 0,50x + 2. Ha pucyare Y7 ata moay-
IIOCKOCTh TIOKA3AHA TBeToM. 'paHMUHAA TNpAMAA, HE NPHHAIJIEHAIIAA
ATOH NONYIIOCHOCTH, NpPOBeIeHA NVHHTHPOM.

HNpumep 1. llorameMm B KOOpAHHATHON OJIOCKOCTH MHOMEECTEO TOUEH,
KOTOpPOEe 3AJAET HEPABEHCTEBO X = 4,

P lipoeegem mpamyio x =4 (puc. 98). Abdcoucea mwbDOH TOTKH, HOpPH-
Haade:xamneid »Toll OpaAMOI HIH pPacOoIOMEeHHOH NpaBee ee, papHA 4
HIM DoakIne 4. SHAYAT, HEPABEHCTED X & 4 3agaeT HAa KOOPAHHATHOI
ILIOCHOCTH OPpAMYE X =4 H DOIVILIOCHKOCTE, PACHOJMOMEEHHYID IpaBee
npaAMoi x =4. 918 DOIVILIOCKOCTE NOKAa3aHA HA PHCVHEE IIEETOM.
I'paEnvHAA OpAMAasd ODPHHALIEHHT 3TOH DOIYVILIOCKOCTH. <

Yy by
- G
..-"r -
= fl
2L~
- o
g -4 -2 |02 W4 8 x
_-"4 -2 |02 4 & X -21
..-"‘— —E'
= § -6
Puic. 97 Pic. 88
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Mpuamep 2. BriacEEM, HaxKoe MHO- ik

JEeCTBO TOUEK 3aJa6T HA HKOOPAH-
HATHOH [JIOCKOCTH CHCTEMa Hepa- B/ 0.A%
BEHCTE 44 Y

P llocTpoHM B KOOPAHMHATHOH ILJIO-
CHOCTH OpAMEIE, ABIAWIIHECA I'pa-
(huraMH VpaBHeHHI

y=04dx—-2 1 y=0,4x + 3.
Tar wmaw yraoeele HO3(HOHUIIHEHTH

[y =0,4x-2,
|y = 0,4x+ 3.

NpPAMEIX PABHEI, TO 3TH OPAMBIE TOa-  py~ gg

pALIe BHEL.
Ilepeoe HecTporoe HepaBeHCTBO 3agaeT npamyi ¥ =0,4x — 2 1 noay-
MI0CKOCTE, PACHONMOMEeHHYI BEINIE 3TOH OpAMOoil, A BTOpoe — mpdA-

My y=0,4dx+3 H DOIYOIOCKOCTh, DPACHOJIOMHEHHVH) HHIHE 3Toil
npamoii. PaccMmaTpHBaeMas CcHCTeEMA HEPABEHCTE 3471a48T ODIIVED
YACTE 3THX MHOMHECTB.

JTa obiulafa UACTE NPefCcTABIAET coDOH DoJI0cy, OTPAHHUeHHYVH) OpdA-
MeIMH y=0dx—-2 u y=0,4x+ 3 (puec. 99). <

YnpaxHeHuna

1144,

1145.

1146.

11147. |

1148.

i 1 &
Hoerpoiite npaMyo y = zx. llokaxure mMITPHXOBKOH MHOMKECTBO

TOWEK I{D'DP,E[HHBTHDI.-.I NIIOCHOCTH, KOODIHHEATRI KOTODEIX VIOBIIE-
TEBODAKT HepDabBeHCTBY.

) “'."_:1_- &) ~1
a) y > 3x; 6) y < gx.

IloramnTe MTPHXOBHEOI MHOMECTBO TOUEH HOOPAHHATHOH ILI0-
CKOCTH, HOTOPOE 380a8T HepaBEHCTBO:

a) y # x; 0) y = —x; B) x # 1; r) y < 5.
HBDEIPEIBHTE MHOMEEeCTBO TOYeE, HKOTODOe EE,ILEIéT Ha HOODIAHHAT-

HOI TAOCKOCTH HEPABEHCTBO:

ajy=x+1; 6) y<—0,2x+ 3.

3agaiTe HEpABeHCTEOM MNOJAVILIOCKOCTE, PACHOJIOMHEHHYVE BBINOIE
OPAMOI:

ayy=x—1,3; 0)x+y=25.

Aengerca am oapa YHCeJd X = —b, 1V 4 pellieHHeM CHCTeMBI He-
PEBEHCTE:

(8x —y <0,
Y B

L

}.;:r+y-=:’.5.
x+y>1; '!_.1‘—2y > —-157

[na Tex, KTo X04eT 3Hate Gonble
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|_11-:l!i._| HzobpasnTe Ha KOOPAHHATHOH IJIOCHOCTH MHOMKECTEO TOUEK, KO-
TOPOE 3a4aET CHCTEMA HEPABEHCTE:

[y = —x, YT, [yz-2x+4,
2) | y = —5; 6) ]_y =x+8; B) ]_yié':r+1.
|_115{]| Karvwo (purypy Ha KOOPAMHATHOH MIOCKOCTH 3ATAET CHCTEMAa He-
PABEHCTE:
[y =x; g = —x+ 1,
My>1 )1y > —x+17

|1151. | HzobpazuTe HA KOOPAHHATHOH NAOCKOCTH (PHTVDY, KOTOPVIO 3a-
AAET CHCTEMA HEPABEHCTE
[ y = —0,6x+2,
x = 0,
H HAHITHTE £€ MI0OIAIb.
|1152. | VeaxuTte warue-1uO0 3HaUeHHA k£ M b, IPH KOTOPHIX cHCTeMa
HEePABEHCTE
|y = 3x+2,
|y =kx+b

3A71aET HA HKOOPIMHATHON IUMIOCKOCTH: a) nogocy; ©0) vrod.

BononuutensHeie ynpaxHeuus k rmaee VI

K naparpady 14

" a v
1153. Sfpaserca OM pelmeHHEM YPABHEHHMA X — 2y = 1 TNapa 3HaUYeHHH
MmepeMeHHBIX X H Y

a) (5;8); 06)(—4;-11,5); E) (—1; —3); r}{1,2; -2,78)?

1154. CocTapeTe YpPABHEHHEe ¢ NepeMeHHEIMH L W U, PEIIeHHEM KOTO-
poOTO CAVEHWT napa uHcesa BHaa (u; v):

a) (10: 3); 6) (0; —7); B) (0,6; —0,8); r) (—1,4; —3,6).
|1155_ | HoKamHuTe, ITO eCJOH B VPaBHeHHH ax + by =81 woadprnneHTE
 an b — pease unesaa, To napa auncen (15; 40) e moxmer GLiTh

PEIIeEHeM 3TOND YpaBHEeHHHA.

1156. HapecTHO, uTO:
a) mapa 3HAUYEHHWH NepeMeHHBIX X =3, i = | ABAAETCH pelleHHeM
vpaeHeHHA ax — 2y = 1. Haligute roadupuiiiesT a;
0) mapa 3HATeHHII ODepeMeHHBIX X = —3, Iy = & ABIAETCH pPelIeHH-
eM vpaBHeHHA dx + by = 17. Hafigure xoaduprouert b.
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1157.
(1158,
11159 |
1160.]

11161

;

1162.

1163,
1164.

1165.

1165,
1169.

70,

HajfiznTe Bee Napekl HATYPAILHBIX THCE], KOTOPEIE ABIAKTCA pe-
ImeHHeM VpaBHeHHA: a) x +y=11; 0) xy= 18.

HajlignTe Bce Mapbl OPOCTHIX THCET, KOTOPBIE ABIAKTCHA pelle-
HHAMH VYpaBHeHHA a + b= 42,

TpéxarauwHOoe THCTO0 HaumHAETCA ¢ OGPl Y. Ecam aty moudpy
TMepPecTAENTE HA OOCJAEIHEee MecTo, TO OOJVIHTCHA TPEeX3HaTHOoe
UHCA0, KOTOPOe MeHBIe JAHHOO Ha 270, HaijgnTe gasHOe Tpex-
3HATHOE THCII0.

TpéxzgaTHOR THCIO oOKaHTHeaeTcA Oudgpoil 4. Ecow aty mudpy
NMOCTABMTE HA NEPEOe MEeCcTOo, TO HOBOE YHCI0 DyIZeT HA | MEeHBIIe
VABOEHHOr0 AaHHOTO uHcna. HalinuTe ganHOe UHCIO.

K AByV3HAYHOMY THCIYV DPHOHCATH ciaeBa H copaea no 1. Ilomy-
YHBHIEeCH UeTRIPEXZHATHOE THCT0 OKA3amock B 21 pas bHoabime
nepeoHAYAABRHOTO., HAalanTe ABVZEA'MHOE YHCIO.

Ilepecexaer au rpadUK ypagHeHHA y— 1 =&

a) ock x; O) oce y?

Ilpn nomoMHATENEHOM OTBETE VEAMHTE HOOPIWHATEI TOWEHK Nepe-
CetTeHNdA.

I'patdhmky ypapHeHHA X — XYy = 40 OpHEALIEHNT TOUKA ¢ OPpIHHA-
Toil —1,4. HaliguTe abcuomecy aToil TOUKH.

I'patdhmr yvpaBHeHHA &x — 5y = 14 mpoxXoguT uepea TOUKY ¢ ade-
nuceoi 1,2, HalijguTe opamHEATY 2TOoH TOUKN.

Horamnre, uto rpagury vpaBHeHHA 3x + 2y = —4 He nmpHHALIE-
JHHAT HH OJHA TOTHA, ¥V KOTOpOH o0e KOOPIHHATEI NOJA0MKHTE/IBHE.

Howraxnre, uTo rpapry vpaBHeHHda bx — 12y =5 He npuragie-
JHHUT HH OHA TOYKA € [NeI0THCIEHHBIMH KOOPAHHATAMH.

IlocrpoiiTe rpadik YpapHeHHA:

a) 3lx— 2y) — 2(x — 4y)=4;

6) 2(0,5x — 1,2y) — (0,6y + x) = 6;

B) 3(0,4y — 0,2x) — 4(0,3y — 0,6x) = 0,6.

B s1mHelIHOM VpaBHeHHH ax —y =4 mogbepure Koa(upHIIHEeHT a
TAK, UTODBl TpaHK 3TOr0 YPAEHEHHA NOPOXOANT Yepesd TOUKY
M(3; 3). llocTpoiiTe rpapur 3TOro YpapHEHHA.

IlocTpoiiTe OpAMYI, KOTOpad ABIAeTCH TpadHKOM VPaBHEHHA
y—2,5x=¢, ecanm HIBeCTHO, UTO OHA NOPOXOZHT WUepe3d TOUKY
K(2; —3).

IlocTpolTe rpadgmyx VpaBHEHHA:
a) (x—2)y—-3)=0; B) (x +4)(y + 5) = 0;
0) (x + 8}y —1)=0; r) x(y —2)=0.

dononHutensHbie ynpaxHedws k rnase Vi
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1171.| He BHINOZNHAA MOCTPOSHHA, HAIANTE KOOPAWHATHL TOUKH [EpPEce-
ueHHA rpadmka vpasEeHns (x + 2}y + 3) =0 ¢ ookl X; ¢ OCRID Y.

1172. Iloctpoiite rpathny VpaBHEeHHA:
a) y =|xi; 0) ¥y =—lx.
1173. fenserca oH pelleHHeM CHCTEMEI VPABHeHHI
| a® + b =186,
|a® +8a +6° —8b+16 =0

mapa THCem:
a)a=0, b=4; 6) a=0, b=-4; Bla=—4, =07

1174. HoraxwuTe, U4TO OpAMBIe X + =23, 2x —y= 16 1 x + 2y = 3 nepe-
CEKATCA B OJHOH TouHe. KAaHOBERI KOOPAHHATEL ATOH TOUHHY

11745. | Ilpm KarkoM 3HAYEHHH 4 OpAMEEe 00X —2y=3 H x +y=a nepe-
CEHAKTCA B TOUHe, IIPHHAAIeXRAaNeH ocu y?

1176. | Ilpn rarowm aHauedwH b npamere bx + 3y =10 u x — 2y = 4 nepe-
CEHAKTCA B TOUHe, IIPHHALJIeXAanel ocu x?

11'?_7| Ilpn rakoM 3HAUYEHHH £k OpaMmas i = kx — 4 TpoXogHT Uepes ToU-
KV TepecedeHHd OpAMEIX y=2x -5 w y=-x+ 17

1178. Pemiure rpaHuecki CHCTEMY VPABHeHHII:

-y+3:r=l], tr:r+y=l,

a) § x—y=4; 6)1 y— x=38,
_.r+y=—2: E2x+y=ﬂ.

1179, Hmeer a0 cHcTeMa pPemIeHHA H eCcIH HMEeeT, TO CHOIBHEO:

_]'2x+5y=1T. {'U,E:.«;—'Ey=ll,

A l4x-10y=45; B | _x+25y= 55;
(xr ¥ S
lﬁx—zy=35; | 9x — 24 =17

1180. (daa padtomm 8 napax.) llogbepuTe Karkoe-THOO THHRHHOE Vpae-
HEHHE ¢ JABYMHA NepeMeHHBIMH, KOTOpPOe BMECTE ¢ YPABHEHHEeM
10x + 5y =1 cocraBnao OBl CHCTEMY: 4) HMeHINIVE OIHO pelle-
Hie; 0) HMeHIIVE DeCKOHETHO MHOTO PEeIIeHHH: B) He HMeIlyi

pemreHHIH.
1) BeimoaHATE COBMECTHO 3aJaHHe a) M pPedInTe COCTABIEHHYH)
CHCTEMY.
2) PacupegennTe, KTO BHEIODOJHAET 3ajgaHue 0), a KTo — 3aga-

HIIg B], H BRITIONHHTE HX.

3) IIpoeepkTe APVT ¥V APYra OPABHIBHOCTE BRITIOJTHEHHA 3a aHHIT
M HCTIPABLTE ONIHOKHM, ECIH OHH JONVIIEHEL
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1181. VramxwuTe Kaxoe-THOO 3HAYTeHHe £, IPH KOTOPOM CHCTEMA

[2x +y =17,

| y— kx=3

HMEeeT eIHHCTEeHHOe DellleHHe.

1182, | IIpy rakoM 3HAUEHHH ¢ CHCTEMAa VpaBHeHHI

|3x—y=10,
|9x- 3y=—c

HMeeT DecHOHeWHO MHOTO penreHHi?

11183.| Ilpy KakHX 3HAUEeHHAX ¢ CHCOTEMA YpPABHEHHH

JI%A'+%H=31

|5x+ 2y="—¢
HEe HMeeT pelneHHi?

K naparpady 15

1184. PenmTe cHCcTeMY VpPaBHeHMI:

. |25x —18y =175, ; | 18« — 15y = — 48,
| 5x — 4y = 5; | 2x + y =29;
|35x=3y+5, | Tx+4y=T4,

! Y y

O 49x = 4y +9; A 3 + 2y — 82;

[ By — 5z = 23, (1lu + 150 =1,9,

B}iﬂy—}lz =03 E}I—Hu +5v =13,

1185. HaiiawuTe pemieHHe CHCTEMEl VpPABHeHHII:

| B(x+ y)= B+ 2x— 3y,
ﬂ}'l.-

‘oly —x)=5+3x + 2y;

| —A2x+ D+ 1,5=3y— 2)- 6x,

111 5-4@ —x)=2y —(5—-—xk

E};-i{zr—y b 3)— 3{x — 2y + 3)= 48,
1 3(3x — 4y + 3) + Hdx — 2y — 9) = 48;

P}jﬁf + 3 x— 3y) = 36x— Hy+ 17),
110(x— y) = 3y + H1— x).

o)

JononHuTEnsHbLIE YnpaxKHedta K rnaees Vi
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1186.

1187.

1188.

PemuTe cucteMy VpaBHEHHH!:

|*‘-’ fesi 4x—-38y=1,
a) - 15° B) ! ac 11 95y
|ﬂ$—gy u . I—--"E‘---—- — .T';
Idm+an—1 ]'3tj'=*1p—?,
@) m '-]ri r)y+1 3g 4 -2p
Haiigute pemeHHe cHCTEMEl VPABHEHHI:
gl G-DI-E+2 =0y, o [(T+u'—(5+u’ =6y
-8~ @ +2)°=5x; (2 -0~ (6 - v)°=4u.

Pemure ccTeMy VpaBHEHHH:

. [8x+5y =20, H—i&r—.-]dy—l
) 11,6x + 2y = 0;

Sx — Ay =
1 | 2 1
ﬁ} | 11;.'! J— F} } 3 aE wu-
[15.1- Ty = 5: l —lﬁx+dy—13.
|1139. Hwmeer 11 pelleHNA CHCTEMA YpPABHEHHI:
|5x—fiy 1, (11x+38y=1,
a) y =13, 8) 1 2x+y =3,
].r:::—;:y ¥; | 5x + 2y = 47

|11'!}I'.] IMpoxomaT a1 npamMeie 2x + 3y =20, 3x—-5by=11 mx+y=9 ue-

1191.

1192,

1196.

pes OOHYV B TV Xe Toury?

SamaiiTe hopMyToi THHeHVIO (PVHEOAK, TpadBE KOTOPOd Opo-
XOAWT TIepead TOUHH:
a) A(l; 2) v B(—2; 3); 6) M(—5;0) m K(2;-1).

{(daa patGomp 6 napax.) HanumnTe vpagHeHHe BHAA y=Fkx + b,
rpathHK HOTOPOrO ONpPOXCIHT depez ToarH: a) M(—1; 1) m P(4; 4);
6) A(—3; 3) u B(3; —3).

1) Obeyaure ApyT ¢ APYToOM XoJ PelleHHA 3ajATH.

2) PacopegennTe, KTO BBEIONOJIHAET 3ajJaHHe a), 8 HKTO — 3aj1a-
Hie ), 1 BEINOJTHHUTE HX.

3) IlpoeepsTe ApyT ¥ APYra, OPABHJABHO JH COCTABJEHEl YVPABHE-
HHA, MOCTPOHE COOTBETCTBVIONIHE TpaHKH.

ArToModHAE Tpofenan OVTE 3a 8 u. UHavama OH exXanl oo CHO-
pocteio 40 EM/4, a zarem co cropocTeR OO0 BEM/i. Beck aror
NIyT:E OH MOT OBl OPOeXaThk 38 TO e BpeM#dA, eclaH OBl exanl co
cKOpocThD 43 kM/u. CHOABKO YTACOE XA ABRTOMOODHIL CO CHO-
pocTery 40 KM/T H CHOOBKO cO cHopocTe 60 kM /a?
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1194. BenocuneagueT eXan oOT OVHETA A go OVHEKETA B cO CKOPOCTRIO

1195

1196.

1197,

1198,

1199,

10 km/u, a or nyHETAa B 10 nyHETa ' CcO CHOpPOCTEHY 1D M/,
Ha Beck OVTE OH 3aTpaTHI J 1. ToT e OVTE 3a To He BpeM#A
0H MOr OBl NpoexaTs co ckopocTel 12 kM /u. CKoOABKO UacoB 3a-
TPATHI BeJIOCHOEAHCT HA NOVThH OT A 70 B B CKOJIBKO HA TOVTh
or B go C?

£ 1 1
B INEPEEIHN IeHE 3ACedATH I nepeoro moJd H E ETOPOTO, YITO COCTAa-

d - 1 -
el10 340 ra. Bo BTopoil 1eHE 3acedann 3 OCTABIIECA TacCTH Iep-

BOTOIIONIA, YITO HA 60 ra MeHBIIE MOJMOBMHEI OCTABMIEHCA TACTH
ETOPOTO IIOJIA. HHﬁ,I[HTE‘ IIIaoIIaithk HAaITOm IIOJIA.

Eean mamayo cTOpoHY HpAMOYTOJIBHHEA VEEIHNYHTE Ha 3 cM, TO
ero NIoInaabk yeeaumuuTca =Ha Y0 em”. Ecnom xe IMHHY NOpAMO-
YroJdbHHKA VEEIH'YHTE HAa D CM, 4 IIHPHHY VMEeHBIIHTE Ha 2 oM,
TO ero ILaomanhk veeantauTeda =Ha 20 oM. Haianre cToOpoHE OpaA-
MOVIOJABHHEA.

Hanmucaan gea uucraa. EcaH nepBoe YHCA0 VEeIHUHTH Ha 30%,
a BTOpOoe VMeHBIONHTE Ha 10% , To mx cymma yveeaHuHTeA Ha 6.
Fean e mepeoe UHCI0 yMeHBIIHTE Ha 10%, a sropoe — Ha
20% , To HX cyMMa yMeHBIDHTCA Ha 16. Kaxkne uncaa OvlIH Ha-
MTHCAHE Y

B marazmHe HAXOZHIOCE ABA MeIIKA ¢ PHCOM OJHHAKOBOI MAaCChl
W OJHH Meniox ¢ nmeHoM. Macca BcexX TpeX MeNIKOB COCTABIAIA
160 gr. Ilocne Toro KAK M3 KaXAOTO MEIOTHKA ¢ PHCOM ITROIATH
20% pwca, a ¥3 Memka ¢ nmeHoM — 25Y% nmeHa, Macca Kpy-
nel B Memeax cocrtaBmaa 125 kr. CKoABKO KHIOTPAMMOE pHCa
H MNeHA OBLI0 B KAMIOM MEIIKe NepBOHAYAIRHO?!

Sa 8 aHeil paboTkl HA [epBOM CTAHHE H D JIHell padoTkl HA BTO-
poM OBLIO HaroTtoedeHo L35 getaned. B peavarTare veoeep-
MeHCTEOBAHMA NPOH3BOIHTENBHOCTE NEPBOrO CTAHKA BO3pocaa
ma 15%, a Broporc — ma 20%. Tenepsh 3a 2 aua pabGoThl Ha
NepBOM CTAHKE B 4 JHA HA BTOPOM MOMHO H3roToeHTE 100 me-
Tanell. CROIBKO JAeTanell B AeHE HIrOTOBIANH PAHLIIE HA HAM-

noM CTAHEe?

DononHuTenbHue yrpaxHeHra K rnase Vi
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3AAYU NOBLILLEHHON
TPYAHOCTH

|12{]‘l].| HaitanTe Bce HATYPATLHBIE 3HAYMEHMA @, MPH KOTOPHEIX HOPeHb

vpaeHeHAA (a — 1l)x= 12 aABaAeTcA HATYPAJIBRHBEIM YHCIOM.

Pemure vpaeHeHHe:
a) |l x—a|=T; B) |4—x|=1,5;
8)lx+ 2/=9; r)|6—x|="7.3.

|12[I2.| B mrecTHaHAYHOM YHCIEe OepBad OHdpa cOBNAAAET © TeTBEPTOIH,
BTOpaAd — C OATOH H TpeTkA — ¢ mIecroii. [lokamkwre, UTO 3TO
THcao KpataEo 7, 11, 13.

|12ﬂ3.| B aevx Doukax Ob110 BOAB HOPOBHY. RomwuecTEO BOAEI B NEepBOH
fouke cHaAYAda yMeHBIIHI0CE Ha 10% , saTeM VBelHYWAOCE HA
10% , a Bo BTOpOI DouKe cHavada yeeanuniaock Ha 10%, a aa-
TemM yMeHsmmaocs Ha 10% . B kakoil 6oure crano Soabnie Boasr?

Ceesine rpHdbI cogepsxat 907 BOogwl, a cyxme rpuder — 12Y% Bo-
abl. CROJBKO ODOAVIHTCA CVXHX rpuboe u3 11 Kr ceemnux?

Tpy ammuea HanoaHeHB! opexaMi. Bo BTopom ANIHHe OpexXoB HA
10%, doaeme, 1em B nepeom, # Ha 30% Ooaeime, ueM B TpeTheM.

CROJTBRO OPEXOE B KAMIOM ANIHEE, 8cJH B nepeoM HA 80 opexos
foneIne, IeM B TpeTheMm?
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1206. | Doramxute, uro cymma 17+ 2%+ .+ 99 genrmres ma 100.

|12'l]'i'.| Yueao a coctasnger 0% auena b, a vueno ¢ cocrasager 1409%
ypcaa b. Haiigure uncaa a, b 1 ¢, ecal aHeao ¢ Boasme a Ha T2,

1208. | Uncno a cocraaser 75% wmena b u 40% wmena ¢. Uneno ¢ Ha
42 doneme uncna b. HafiagunTe unena a a1 b.

1209. | Karoe apyasauHoe uHcao B 4 pasa Doaslle cyMMEI ero mudgp?

1210. | Jenvwres an upeno 111...1 =Ha 817

31 paas
1211. | Hora:xuTe, UYTO OCTATOK OT JeJeEHS NpocToro uucenaa Ha 30 ecTs
NpoCTOE YHCAO NN eJIHHWIA.

|_1_‘ 12| K HekoTOpOMY ABYVZHATHOMY YHCIY CAEBA H COpPABA NPHIIHCAIN
no efuHHIe. B peayasTaTe DOOVIHIN TYHCI0, B 25 paza DoJbHOIee
nepeoHaYAIRHOr0. HalinnTe 3To ABV3HATHOE THCIO.

1213.| B apyagaATHOM THCIE 3aUepHHEYIH oy nuppy. oayurnocs wme-
10, koTopoe B 31 paz MeHBIIe DepBoHAUANBHOTO. Karyvio oudgpy
H B KAKOM UHCIEe 3aYepKHY.IH?

1214. | Ilepraa nudpa TpéxaHauHOro uucaa 8. Ecnm sty nudpy mepe-
CTABHTE HA MNOCJeJTHee MeCTO, TO YHCIO VBeIHuHTeda Ha 18. Hai-
AUTe NepBOHATMAILHOES THCIO.

|1215. | IToctpoiite Tpadme ypaBHeHHA:
a) (x—20y+3)=0; &) +xy=0.

|121Ei.| HoecTpoliTe rpauk ypaeHeHHA: a) y +|y|=x; 0) y = xlyl.
|1217.| IlocTpoitTe rpadme gwHEODEH: a)y=|x|—3; B)y=4 —|x|

|1213.| HaiiguTe HANMeHBIIee HATVRAJIRHOE THCI0, KOTOpPOE OOCTIe YMHO-
JEeHHA Ha 2 cTAHeT KBajpaToM, & Oocje VMHMKeHHA HAa 3 —
KyDOM HATYVPATBHOTO THCIIA.

1219.| JokazmTe, ITo 3HATeHHe BHpa:xenns 96°— 22° — 48° gparro 10.

|125!'[]'.| B roopamraTtrO mwrockoeTH (puc. 100) ormeuena Touwa Mx; y).
OrMeTsTe B 3TOH HOOPAHHATHON naockocTH Toukn A(2x; 2y),

( Y

g bl ol L [
Bl;_dr’ Ey I]: "-rz. Ex; _dy I'q- .DL __2‘1'1 __.E_llr J.

L1

. 37 |
R — B T T T I1T T T
|1221. Uro Goabime: (ML TT
1010+ 1 100+1, [
10011 1071 B wd
|1222. | [IpeacrassTe BHIpakenne 2x° + 2y° B BHze i
CYMMEI JBYX KBajpaTos. [ o
|122y Ecnm x =0 nam y =0, To 3HATeHHEe BRIpA- LI £
smeHna  15x° — 18xy + 157 monomxmpTens-
HO. HoEamATe aTO. Piac. 100

3aaayy NoBLIWEHHOW TPYOHOCTW
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1224, | PagnosxnTe Ha MHOMHTEIH MHOTOWIEH!
a) s x' -2 i) .-:.rﬁ—ff—a.—l; E) :1'i+-1; r) nl+n?+1.

|1225. | Hoxamure, uro p°— 1 kpatEHo 24, ecim p — NOpPOCTOR MHEIO,
Doaeiee 3.

|1226. | MokamuTre, 9TO PasHOCTH MeXAY KyGaMM ABYX Nociel0BaTelh-
HEIX HATYVPAJBHEIX UHce] NpH JeneHHH Ha 6 gaér ocratok 1.

PAITBHEIX THCEN He MOZeT ORITE EBRAIPDATOM HATVDAJIBRHOTO YHCTTA.

|1223| HorxamnTe, ITO PAZHOCTE MeMAY KBAJIPATOM HATYPAJIBHOIO TTHC-
na, He HpaTHOro 3, H uuciaoMm 1 KpaTHa 4.

@ YopocTHTe BhIpAMeHHe
(2 + 1)+ 12"+ 13 2* + 12" + 1(2*2 + 1).
|12.i{]| ,Hml-l:&mn're, ITO YpaBHeHHe x* - _:,.r2= 3l) He HMeeT [HeNBIX pele-
HHIL.
|M| HokamxnuTe, UYTO He CYVIOECTEBVeT [Oedklx HoaqdwHouwerToe a, b, ¢

¥ i .
H d TAKWUX, ITO 3HAYMEHHe MHOTOUIeHa ax +bx"+cx +d pas-
HO 1 opu x=1Y u paeso 2 mopm x= b6Z.

1232, | Hoxa:xnuTe, UTO €COH Y €CTH CPelHes APH(IMETHUECKOe X H 2, TO
(2] a3
x4+ 2x%z — a2 2 4x¥S + Ayt =0.

1233. | HafignTe Bre TpOCTHEIE THeJIA P H ¢, AAH KOTOpPHX p-— 2g° = 1.

|1234.| Ilpyn makHX 3HAYEHHUAX d, B, ¢ U d ABIAETCA TOMIECTBOM pa-
BEHCTEOD

5x°—32x24+ Thx—-Tl=al(x— 2P + b(x — 2%+ e{x— 2) +d?

|1235. | [Ipencragere Muorowten 3x°+ 7x?+9x +6 B BHIe MHOTOWIeHa
ay’+ by *+ ey +d, rne y=2x+ 1.

|123Ei.| IIps KaKHX HATVPATBHRIX JHATEHHAX X U I BepHO pPABEHCTEO

3x + Ty = 237
|1287. | Pemiure cucreMy ypaBHeHHii:

|.r.—y=—i. Jf:r—'y=—3, [ x—y+22=1,

a) ¥ —== -1, gy tz=%5, B]*-’.I—y—:—:=—2.

|z+;r—E; z4+x=1: | 2c-y+2z=1

|1238. | HaiiguTe TpéxaHATHOE THCIO, KOTOPOE PABHO KBAIPATY ABYSHAM-
HOTO THCIA W KVOY OJHO3HAMHOTO HCIA.

|1239. | Haitanre 1Ba HATYpATBLHBIX THCIA, CYMMAa KOTODHIX paBHa 168,
4 HX HARDOIBIIHH ODIIHI JelHTelbL paeeH 24.

|124ﬂ.| HaliguTe Brce NApEl OPOCTRIX YHCET, KOTOPBIE ABIAWTCA Pele-
HHAMH VpaBHeHHa x +y = 26.
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(1241 |

(1242, |

1243.

1244,

1247,

Ilyte or A 1o B uger 3 KM B ropy, 6 kM oog ropy H 12 gm mo
POBHOMY MecTy. JTOT OVThE MOTOOHKIHCT Opodenart aa 1 v 7 MuH,
a o0paTHBIH IyTeE — 348 1 1 16 mue. HajliguTe cROpPOCTE MOTOITHEK-
JHCcTA B TOpy H T0oJ Topy, eClIH HAa POBHOM MecTe ero CKOpPOCTh
18 Km /.

Sadaxa JI. H. Toacmozo, Beiliia B moge apTens Kocnos. Eil npem-
CTOAJIO CKOCHTE JBAa JAVra, H2 KOTOPRIX OOWH DLLT BABOE DOJBIIE
apyroro. Ilonasa BeA apTeslbk KOCHIA DONBIION JYVT, 8 HA BTORVID
NOJOBUHY [HA apreils pasifeldliack MOMDOIaM, W 0JHA IOJTOBH-
HA OCTAJACE JOKAMWEATE OOJBINON JIVD, A JIPVrads CTATA HOCHTH
MAMBI Jgyr. K Beuepy DoAbmION VP OBIA CKOMIIEH, 8 OT MAJOTO
OCTATICH VUACTOH, HOTOPBI OBLT CHOINEH HA APYVTroll JeHb OJHHM
KOCHOM, pafoTABIINM BeCh JeHb. CHOMBKO OLIIO KOCIIOB B aApTeman?

Ha aeyx ropogoe A u B, paccroaame me:xay xoTtopeiMu 180 kM,
B 67 20 MMH BHIEXAaTW HABCTPETY APYVI APVIY ABTOOYC W JIErKOo-
B0l aproMoDHAb. Hx eBerpeua mpomzomna B 7 9 o0 mur. Ecan
OBl ABTODVC BRIexan Ha 1 u 15 MHH paHeOIe, a JerKOBOH ABTOMO-
O1ae Ha 15 MHMH Do3:He, TO OHH BCTPETHAHCE OBl B 1 7 53 MHH.
Kakoea croOpoCcTe aBToOOVCa M JIECKOBOTO ABTOMOOHIAY

Ha ropoga A B ropog B B 8 1 50 MHH BRINITH ARA aBTODYVCa. B TO
e BpeMsd H3 ropojia B B ropoj A Belexan BenocHOeaucT. OguH
apTo0Oye oH BeTpeTwa B 10 1 10 muH, a apyroil — B 10 a1 50 yMuH.
Paccroaame mexay ropogamm 100 kv, HalignTe cROPOCTE BENO-

o =
CHIEAHCTA, €CAH CKOPOCTE OfHOrO aBTo0yca B 1= pasa Gomdeme
CHOpPOCTH IPYTOro.

Beagauk # nemexo] OJHOBPEMEHHO OTHPABHINCE H3 OYHETA A
B ONVvHET B. Beagauk, npudele B OvHKT B Ha 50 MEH paHbIe
nenrexoma, BOZBEPATHACA o0paTHO B NVHET A. Ha odparTHOM nyTH
OH BCTPETHICH € MellleXOA0M B IBVX KHIOMeTpax oT OyHKTa B.
Ha Beck nyTe BeagHUK 3aTpatia 1 o 40 mme. Hafigure paccrod-
HHe 0T A A0 B B cHopoCcTe BCAZHHEA H NelleXoja.

Tonsro uTo AODBITEIH KAMEHHEBIH Vrodb colep:HT 2% BOIRI,
A Tocide ABYXHeAelbHOTO NpedBIBAHNA HA BO3JIVIE OH COAepPHHT
12% eogwi. Ha cHOIBEO HHJIOTPAMMOB VEEIHYHIACE MAacca I0-
OBITOH TOHHEI VIUIA Hocle TOTo, KAK Vrojib ABe HelenlH OLLT Ha
BO3OVXeE?

Hlea Dpara XoAAT Ha OIKOOB JOMOH ¢ OIHHAKOBOH CHKOPOCTBH.
Oneaxasl vepez 15 MHHE mocne BRIXNOIA M3 OIKOJILI MePBRIH II0-
Dexan B IOKOAY H, Jo0e:HaB A0 Hee, HEMeIIeHHO DpocHIICA 10-
FOHATE BETOporo. OcTaBmNck 0JHH, BTOPOH NPOAOJIEAI HITH A0-
MOl B 2 paza menneHHee. RHorjga neperiil Opatr JOTHAT BTOPROTO,
OHH TOILIH ¢ TepBEOHATAIBHON CHOPOCTBH) H IPHILTH JOMOI HA
6 MuHE moaxke, TeM 00BITHO. B0 CHROMBKO pas cHOPOCTE Oera mep-
BOTD OpaTta Goablne OOBIMHOH CROPOCTH XOIBOBI OpaTheR?

3a0a4r NOBLILLBHHOW TRYOHOCTA
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UCTOPUYECKUE CBEAEHWUA

Kak noseunacbh anredpa

Anredpa EAK HCKYCCTBO PEIIATE VPABRHEHHS 3apPOAHJIACE OUYeHb JABHO
E CBAZH ¢ NOTPeDHOCTAMH OPAKTHHEH, B Pe3VJRTATE HNOHCHKA ODOIMX MOPH-
EMOE PelIeHHA OJHOTHOHEIX zanad. CaMble paHHHe JOMEANIHEe 10 HAC
PYEOOHCH CEHAETEIBCTEVIOT 0 TOM, UTO B [IpeerHeMm Basmunore n [IpeeHeM
Erunre OLITH H3BecTHRI NPHEMEI pPeIleHHA JHHEeHHBIX YpABHEHHIL.

CrnoBo «anredpas BOZHHEIO OOCHAe NOABIeHHA TpakTara «kKprad ans-
Ixedp eadb-MyHabamTa» MaTeMaTHEA W acTpoHOMAa n3 r. XHBE M y-
xamMmMena ODeH Myca aanwpXopeamn (787 — ok, 830). Tepmun
¢ ANb-A3e0ps», BIATHEIN W3 HAZBAHHMA 3TOH KHHTH, B JAIBHEeHIIeM CTAT
VIIOTPeOMATECH KAK <anredpas.

o XVIe. uamodeHEHe alredphl BelOoCk B OCHOBHOM CjioBecHO. byk-
BEHHBIE 0D0O3HAYEHHA W MATEMATHUECKHE 3HAKH NOABAAINCE MOCTENEeH-
HO. SHAKH «+» H «—3% BIEPEBIE BCTPEUAKTCA V HEMEIKHX anredpancToB
XVI1 e. Heckoasko mozxe BBOAHTCH 3HAK «X» A YVMHOMEHHA. JSHAK
deneHHA «» ObBLT BEegeH JHAIIE B XAVII . PemiTennHBRIH AT B HC-
NOJBZ0BAHHN ANredpadtecKoll CHMBOIHEKHN Owln cfenad B XVI B., Hor-
Ia dpasnyacKEl MaTeMaTHk @padcya Burer (1340—1603) u ero
COEpeMeHHHKH CTATH OpPHMeHATE OVEBREI AaA 0D03HAUYEHHA He TOJBHO
HEMZBECTHRIX (UTO Jelallock H paHee), HO B JwOBX dncen. OgHawo aTa
CHMBOIHEA ENIIe OTIAHYATACE OT coBpemeHHoH. Taw, Buer ana obozHAa-

UeHHA HEH3ZBeCTHOTO THeIA ODpuMeHAR Oveey N (Numerus — umeno),
ANA KBAJpAaTa H KyDa HeHaBecTHOre — OVEBHI @ (Quadratus — KBampar)
u O (Cubus — Hvﬁ}, 4 3HAK DABEHCTEA 3ANHCBIBAI KaK deql. Hanopn-

Mep, 3aIHchE YPABHEHHA x*— 8x%+ 16x = 40 v BHeta Brirmagesna OBl TAK:
1C - 86+ 16N aequ. 40 (Aeguali — pasHO).

B nponecce pazedTHA aAnredpa M2 HAVEH 00 VpaBHEHHAX Opeodpaso-
BATIACE B HAVEY 00 omepanmnax, HoJee HIH MeHee CXOIHBIX ¢ JeHCTEWA-
v Hag uHcaaMmi. CoepemMeHHadA anredpa — OJHH H3E OCHOBHBIX DA3IEIOB
MATEMATHHH.

HIronsHEH EYype anredphkl BHIIOYAET, KPOMe HEHOTOPHIX anrebpan-
TeCKHX CBeJeHHI, OTAeILHEIE BONPOCE! M3 APYTHX PA3IeNoB MATEMATH-
KH {qﬁm}cmm METOI KOOPAHHAT, OPHOIHEHHEIE BRIMHCIEHHA, TEOPHA
BEpPOATHOCTEII 0 Ap.).

NocTopuueckwe ceeneHnsa



0O dyHKUMNAaX

B nmepeoil monoenrae XVII B. B CBAZH ¢ PazBHTHeM MeXaHHKH B Ma-
TEMATHHEY NPOHHHKAKT HIeH H3MeHeHHA M JBH:XeHHA. B aTo e BpeMmsA
HATHHAET CHJIAJBIBATRCA NpPeIcTABIeHHe O (PYVHKIIHH KAK O 3aBHCHMOCTH
OQHOH IepeMeHHON BeJHMYHHEI OT gpyvroil. Taw, (paHOvIcKHe MATEMATH-
K Ilpep @epma (1601—1665) 1 Pere Herapt (1396—1650)
OpeicTABIAIN cede (VHEKIHIK HAK 3ABHCHMOCTE OPAHHATE! TOUHH HPH-
BOH oT ee adcoHecel. A aAraHicknil yueERld M caakw HewToH
(1643—1727) mornMan PYEKIHK KAK H3MEHAKINVIOCH B 3aBHCHMOCTH
OT BpPeMeHH KOOPAHHATY ABHMEVIIelicA TOUHH.

TepMuHE «pyVEROHA: (0T JaTHHCKOTO functio — HMCOOTHEHEHEe, COBep-
MIeHHe) BOepPBRIE BBET HeMelIHHI marteMmaTHrk l'oTdhprag JleiidrvHO
(l646—1716). ¥V Hero (pyHKIHA CBASBIBAJIACE C FeOMeTPHUIECHKHM 00pa-
zoM (rpadmxoMm (pyEEOHH). B ganeHelinieM wHHEOHK ODBITHO pACCMAT-
PHEAIH KAK AHAJTHTHUeCHKOe BhIpa:xeHHe. OgHako y#e y MEelnap-
croro MmateMaTHksa Morawmwea Bbepryaawm (1667T—1748) m uneHa
IleTepdyprekoil akaleMHH HAYVE 3HAMeHHTOro wmarematnka XVIII B.
JJeomapga Jiinepa (1707—1783) umeerca B odOlee MOHHMAHHE
(hVHKIIHH KAK 3ABHCHMOCTH OJHOH NepeMeHHOH BEeJIWTHHEI OT JIPVIoH.

DopMYyJibl COKPALLEHHOIN0 YMHOXEHWS

HeroTtopele OpaBHIa COEPAIIEHHOTO YMHOMEHHA OBLTH H3BECTHRI eIlle
oxoJI0 4 TeIC. JeT ToMy Hazad. Mx aHATH BABMIOHAHE H JIPYTHe HAPOIL
apeeHocTH. Torga oHH (POPMYJIHPOBAINCE CIA0BECHO HIH MeOMeTpPHUeCKH.

¥ APeBEHHX T'PpeKOBE BEJHTHHE] 000ZHAYANMHCE He UHCIAMH HIH 5}*1{'

BaMH, a OTpedEaMH IIDAMBIX. UEn ropopHJIH He 1::4'_12!?, d «KBAIPAT Ha

OTpe3ke d», He «ab», a «IPpAMOVIOJIBHHK, COISpHANIHICA MeXIY OTpes-
kaMu a u b». Hanpumep, Tomxgectso (a + b)*=a’+ 2ab + b° Bo BTOpOii
KHHre «Hawans Eswxawnga (LIl e. 1o H.3.) dopMyainpoRalock Tax:
«BEenn npAMaa AHHHEA (MMeeTCA B BHIYV OTPe30K) KaK-JIHDO pacceueHa,
TO HBAJAPAT HA Beell npAMoil paBeH KBAAPATAM HA OTPe3KAX BMeCTe
¢ ABAMABI B3ATHIM NPAMOVIOJIBHHKOM, 3AKIHUEHHBIM MeXIV OTpes-
KaMi». [loKAZATENBCTEO OMHPAIOCE HA TFEOMETPHUeCKHe cooDpa:xeHHA
(cv. puc. 85).

HeroTopele TepMHHBE OTOI00HOTO Te0oMeTPHUYECHKOrD HaI0eHHA
anredpbl COXPAHWIHCE A0 CHX nop. Tak, Mbl HA3EIBAEM BTOPVH) CTelleHb
THCIA KBAAPATOM, 4 TPETBK) CTENeHB — HYDOM THCJIA.

O meTone koopauHart

IleproHAUATEHO HIedA KOOPAHHAT 3APOIHIACE B JIPEBHOCTH B CBA3ZN
¢ NoTpedHOCTAMHE ACTPOHOMHH, TeorpaHH, HHUponHcH. Tak, Ha cTeHe
OIHOH M3 JpeBHeeTHNeTCHHX NorpedajJbHEIX KaMep Owlaa oDHApyHeHa
HEAJPATHAA ceTKA (OajleTKa), KOTOpoil NOABZ0BAIHCE I8 VEEIHUeHHA
nzobpaxernnii. lpeererpeuecknil actpoHoM RKaoaegmuit IlltToangemedn
(Il B.) mpumernn reorpaHUecKde HKOOPAWHATE (JI0JATOTY W HOIHPOTY)
I8 ONpeIeleHHA MeCTOHAXOMIeHNA Mopennaeatend. Maeell koopgusaT

McTopryeckme ceegeHuA
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NOJAB20BATHCE B CpefHHe BeHA A OIpeleleHHA NOM0MMEeHHA CBETHI Ha
Hebe, N1A OOpeJeeHHA MeCcTA HA NOBePXHOCTH deMmaH. ITpamoyroansHOI
CEeTHOH NOJB30BATHCE XVIMKHHKH sN0XH BoapomgeHHA.

IIpuMeHATE KOOPAMHATEI B MATeMATHHe BhOepBhle cTamn Il. Mepma
1 P. leraptr. B 1637 r. epinna keura P. lexkapra « PaceyageHna o Mme-
ToAe#, B KOTOPOH HAPALYV ¢ O00MIMMH (MI0OCORCKHMH PACCYIHIPHHAMH
O MATepHH 3HAUYHTEIBHOE MecTo OTBOANTCH «VHHBEDCAJIBHOH MATeMATH-
kes. B pazgene aToil KHUTH «[eomerpuas P. erapr npenmno:nna HOBBIN
METOJ — MeTo] KOOPAHHAT, HOTOPBIH HOZBOIHI NepPeXOIHTE OT TOUHH
(B KOOPAMHATHOH IIOCKOCTH) K ODape THCes], OT JHHHH K VPABHEHHID, OT
reoMeTpHH K aiaredpe. 9To ObLIA HOBAA TeOMeTpPHHA, HOTOPVE) B HACTOHA-
Iee EPeMA HAIBEIBAKT AHAIHTHUeCHKOH reoMeTpueil. dacayra P. Hexkapra

COCTOANA B TOM, UTO OH BEEJ NepeMeHHEIe KOOpPAHHATEL. Tawk, B ypae-
HEHHH ax + by =¢ OVEEBBE X H I CTATH PACCMATPHBATECH HEe KAK HEH3-
BECTHEIE, A KaK NepeMeHHBIe. Biarogapsa sToMy a0l OpAMoil B KO-
OPAHHATHOH MIOCKOCTH COOTEETCTBYET JHHEHHOe YVpaABHeHHe ax + by =c
(@ uau b — OTAWTHBIE OT HYJIA THCTIA) H HAODOPOT.

MeTon HoOpIHHAT HDOIBOJAAET CTPOHTE IpaddMKH VPABHEHHII, Haodpa-
HATH IeoMeTPHYEeCKH PA3JIHYHEIE 3aBHCHMOCTH, BHIpAXKeHHEIE AHAJIHTH-
YecKH ¢ IOMOIIBK VpaBHeHHH H (opMyJ, PeIIaTE: PA3JHYHLIE FeOMeTpH-
YecKHe 3aJaYH ¢ NDOMOIIBH AJaredpsl.

TepMuHEBI «abcIIMcca» W «OPAHMHATA» M HAZBAHHE «KOODJAHHATHI» ObI-
a1 BBeleHEBl B ynorpediaerHe I'. Jleitoaunem B Y0—80-e rr. XVII B.

BoluMcnurenbHble cpencrTea

C gaBHHX HOp JIOAH CTPEMHJIHCE ODJIerMHTh BRIMHCAeHHA. CaMoil
JpPeBHel «CUeTHOH MAIMIHHOH» OBLIH OAJBIE PVKE H HOT, KAMEIIKH H IpV-
rme MelxHe OpeaMeThl. PemecieHHMKH H TOProBIEl OOMBI0BATNCE JJIA
CUeTa A0CKOH, pasrpaduieHHOH Ha CTOJODIE], HA HOTOPOH © IOMOIIIBHY
KAMEIIKOE OTHJIAABIBATHCE IHUHHIE! PASIHUHEIX PaA3pAgOB. JTY JOCKY

Ha3BIBATH abarkom. OT PHMJJIAH K HaM IIPDHIOLTO CIOBO «HKAJBEVIAIIHA,
T OG3HATAeT ﬁ':'i.-"'I{BE!..TILHD «0IeT KAMeIITHKAMM:. FEGBEPLHEHETBGBE[HHE

aAdAKA NPHEeJI0 K NoABIeHHW cueTok (B [IpeeHem KuTae — «cyaH-uaH»,
B flmoEMH — <copabaHe#). Pyvececkne cuetsl noaenanck B XVI E.

MamuHeY A08 MeXaHHUeCKOro MPOH3BOACTEA ApH(MeTHUECHHX Ieii-
CTEHI HAZBIBAKT apHdgMoMeTrpoM. UIHHMH H3 ODepBBIX TAKHX MAIINH
ObLIN MAMIHHEL, co3gaHHEIe E 1641 r. (pparnvackuMm yvueHeiM Bionez oM
Ilackaxgewm (1625—1662) nu g 1671 r. I'. Jlelibannem. Maccoroe pac-
NpocTpaHeHHe DOMIVIHI apH(MoMeTD, CHOHCTPYVHPOBAHHEBIN B 1874 r. ne-
TepOvpreEkuM MexaHHroM B. Ogrepom.

Peponwnuw B BEYHCIHTEIBHOH TeXHHKe COBEPIIHIH 3JeKTPOH-
HEIE BEITHCIAHTeNIBHEIe MalmuHBEL (JBM), KOTOpEIE HDOABHINCE B Ce-
pennHe XX crogeTHdA. llepepaa 9BM Orina coagama B CHIA B 1944 1.
Ilepeaa coeerckaa JBM Owlna nocTpoeHa 0oj PYKOBOJACTEOM AKATEMH-
ka C.A.Jlebegera (1902—197V4) g 1950 r. CoppeMeHHEIE CVIIED-
KOMITRIITEPE] MOTYVT nponzeognTs go 10'7 omepanmii B cexvHIy, W Ges
HHUX HEBOZMOMHO MOJeIHPOBAHHE PAZTIHYHBEIX CIOHHEHIIHX IPOLEeccoB B
OKPVAKINEM MHpPe.

McTopuyeckre ceeneHuns
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CBEAEHUA N3 KYPCA
MATEMATUKU 5-6 KJIACCOB

HennmocTs yucen

1. Ilyete @ 1w b — HaATYVpadBHEBI® TYHCIA W OpH JgedeHdMn a Ha b
B UACTHOM OOJAVUaeTcs ¢ 1 B octatee r. Torga a=bg+r, THe g 0 r —
HATVPAJILHEIE THCIA HAM HYAIH, nopudeMm r < b, Hanpumep:

127 |35
105 3 127=35-3+ 22.
22

2. Ecin BEATYPadsHOE YHCA0 @ IeJdHTCH Ha HATYpalbHOoe THcio b, To
@ HASBIBAKT KpaTHEIM b, a b — geanTenem a. JT0 o3HAaTaeT, ITo d = by,
rie ¢ — HaTyvpaibHoe unciao. Haopumep, 62 kparmo 81, 81 — pmenu-
Tenk 62, Tark Kar 62 =31-2.

3. IIpocTeIM YHCIOM HAZLIBAETCH TAKOE HATYVPATBHOE THCIO, KOTOpOe
HMEeeT TOJABKO ABA MeTHTEIA — EeINHHIY H CAMO 3TO THCIO.

CocTaBHRIM MHCIOM HASBIBAERTCA TAKOS HATYPAIBHOE THCIO, KOTOpOS
HMeeT DoJee ABVX JeTHTeTe .

Hanopumep, uucna 2, 7, 43, 109 — opocTrie, a uncaa 4, 12, 35 —
coctaBHeIe. Yncno 1 He ABAAeTCH HH NPOCTRIM, HH COCTABHEIM.

Besaroe cocTaBHOE UHCI0 MOMKHO PASJOMHTE HA OPOCTRIE MHOMHTE-
AW, M OPHTOM eINHCTBEHHEIM crnocoboM. Hampuwmep, 630=2-3%-5-7.

4. Yrofisl HallTH HARNMeHbINEs 00IIee KPATHOE HECHOJALKHX THCEI, Ha-
o0 Pa3IoMEHTE 9TH THCIA Ha OPOCThIE MHOMHTETIH H HAHTH OpOHIBeIe-
HHe BreX NOJVUHBIOHXCA OPOCTEIX MHOMHTENSH, BIAB KAMKIBI M3 HHX
¢ HAHOOMBIIHM NOokazateneM. Hampumep, 72 = 2%. 52 180-=2% 32- 5
m 600=2%3.5°% HanmeHbmee obinmee kpaTHoe wnmcen 72, 180 n 600
pasao 2°- 3%+ 5% = 1800.

Yrobel HaAHTH HANOOIBINHH 0ONIHH JedHTel:k HEeCKOIBEHX YHCeI, Ha-
o0 PAsIoEHTE 3TH THCIA HA OPOCThIE MHOMHTEIH H HAATH NpoH3BeIe-
HHe O0IIHY OPOCTEIX MHOMHTEISH, B3ABR KAMIRIN H3 HHX ¢ HAHMeHBIIHM
nokazatesqem. Hanpumep, HanGoasmmi odoiMi geauTens aucen 12, 180
1n 600 paeem 2°-3, T.e. umcay 12.

CeefeHns W2 kypca maremarvkn 5—B6 Knaccos
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5. Ecan uncno okaruneaercs ougpoit 0 man oudpoit 5, To oHO ge-
auTcA Ha 5. Eean wxeao oKaHUYHBAeTCA JH00H Ipvrod noHdgpoi, To OHO
He OeJTHTCA Ha .

Ecnu apcao oxkaHTHEBAETCA IETHOH OH(pOl, To OHO JedIUTcA Ha 2.
Eemn uneno oxaHuUHBaeTcA HeueTHOH ITHdpoil, TO OHO He JeadTeda Ha 2.
Eean cyvmMa nmgp UHeTIa JeaIHTed Ha 3, TO H UHCAO JeIHTCA Ha 4.
FEemm eyvmMa oudp 1Hcna He geddTed Ha 8, TO YHCAQ He JeJHTCA Ha 3.
Ecau cymma nudp uHceaa geduTeda Ha 9, To B uHeao mendwres Ha 9.

Fenn eymya nudp viena He gendTed Ha Y9, To uneno He genuTeA Ha Y.

OObIKHOBEHHbIEe Apobw

6. IIlpaniaepHOH apo0bi0 HA3RIBASTCH AP0OL, ¥ KOTOPOIl YHCIHTEIE
MEHEBIIIe 3HAMEHATE .

HenpaeunsHO IpoDBKY HAZBIBAETCHA ApoDB, V KOTOPOH TMHCIHTENb
DONBINE 3HAMEHATENA WIH PABEH EMY.

7. OcHOBHOE CBOHCTEO APODH: eCcIH THCIHTENL H ZHAMEHATeNs JApodH
VMHOMHTE HJIH DPA3IEIHTE Ha OJHO M TO e HATYPAABHOES YHCIO, TO
NOJVIWTCA paBHaAA eil Apodb.

8. Hrobrl npHeecTn gpodH K HaUMeHbIDeMYy 00OIeMY 3HaAMeHaTelw,
HAOO0 HAHTH HaUMeHROIee ODIIee HPATHOe 3HAMeHATenell ApobDell; BEI-
YHCJIWTE JONOMHHTENLHEIE MHOMHTENH, PA3JejHB HAHMeHbOIee obInee
KPATHOE HAa HKAMALIH 3HAMeHaTe/]db; YMHOMHTE YHCIHTENAR H 3IHaMe-
HaTelb HAXI0OH ApoDH HA COOTBETCTEVEIIHN JOOOJHHTEIBHBIN MHO-
HMATeN:E. HanpuMep, NpHEeIéM K HAHMEHBOIEMY 00OIeMY 3IHAMEHATEIH

apodn é 1?—2, fa. Hanmersmuil obmiil aHaMeHATEIsE paBeH 36:

1-6 _ 6 7 _ 73 21 3 5-2 10

1
6 66 36° 1z 12-3 36 18 18-2 36

9. Ilpu croseEnH podeil ¢ OIHHAKOBBRIMHE 3HAMEHATEIAMHE K UHCIH-
TEIH NepBoll IpodH ODpHOABIAKT THCIHTENE BTOPOH IpodH H OCTABIANIOT
TOT e 3HaMeHaTenb. IIpn BEMHTAHHH Ipo0eil ¢ OQHHAKOBEIMH 3HAME-
HATEIAMH H3 THCIATENA MNepBRoil Jpo0H BREMHTAKT THCIHTENL BTOPOI
ApodH W OCTABJIAKIT TOT e 3HAMeHATe L.

3 2 b 4 1 3

Hanpumep, TtT=m =" E=F-

Ipu caosd#eHENH W BRITHTAHWHM Apo0ed ¢ pPASHEIMH IHAMEHATETAMH
CHaYada HX OPHBOIAT H O00MIeMY 3HAMeHATETH.

10. Yrobel mepeMHOMMHTE IBe ApodH, HALO MNepPeMHOMEHTH OTIEIRHO
HX THCIHTEIH H 3HAMEHATeIH H [NepBoe NpoH3BeleHHe CIelaThk THCIH-
TeJeM, A BTOpoe — 3HAMeHaTeleM. YToDBl pazgelnTs OZHY Apodb Ha
IPYTYVH, HAAO JeTHMO0e VMHOMEHTE HAa IpobDb, 0DPATHVIO AETHTETH).

g 4 & 3 4 8 b5 15

HEI.HPHMEP, E'E—E, ‘T‘E_?'«I_EB'

OecaTuuHblie apodwu

11. Ilpn ORpPYTIEHHH JeCATHTHOH ApodDH A0 HAKOTO-HHOVAER paszpAla
BCE CAeIVIONIHEe 3a 3THM pPaspaIoM OH(PEl 3aMeHAKT HYJIAMH, a eciaH
OHH CTOAT [I0CJe 3anATol, To WX oTOpaceleawT. Ecan nepeaa ciaeavio-

CeegeHra 13 kypca maremarkm 5—6 knaccoe



ad 3a 9THM paspaioM Oudpa 5, 6, 7, 8 aan Y9, To K nDocaegHell ocTag-
mieiicAa Ouppe opudaBaawT 1. Ecan mepeas ciaegviolads 3a 3THM pas-
pazoM mudgpa 0, 1, 2, 3 uanr 4, To TOCTeIHIK OCTABIIVIOCA IHPY He
uaMerawT. Hanpumep, 4,37T6= 4,4, 2,8185 = 2,820, 10,1425 = 10,14.

12, Cromxedne M BBIUHTAHHE [JecATHUYHEIX Apodeil BRINOJAHAKT OO-
paazpaaro. IIpp stoM apodH 2an0MCREIBAKT OIHY HOO4 OIPVIOoi TAK, TTOODR
zanATad oKaszalack noj zanaTol. Hanprmep:

L 25,4691 68,5
18,63 — 5,275
52,0001 63,025

13. UTobel YMHOKHTE OZHY JAecATHUHYID Apods Ha APYVIVHE, HAIO
ERINOJIHHTE YVMHOMEHHe, He oDpalllad EHUMAHHA HA 3a0ATHIE, A 3ATeM
E NOJYVISHHOM NPOH3BeJeHHH OTISIHTh 3ANATOH CHOpaBa cTOJRKO OHQD,
CKONMBKO HX CTOHT MOCTe 3ANATOH B 00OHX MHOMHTENAX BEMECTE.

Hrodr! pazgenInTs JeCATHUIHVIO ApoDE HA JECATHIHYVH), HAJO B JeJIH-
MOM H JeIHTE]e NepeHecTH 3ANATEIE BOPAEBO HA CTOALKO OH(pP, CHOIB-
KO HX HOoCTe 3a0ATOH B JeJHTese, a 3aTeM BEINOJHHTE JelleHHe HA HAa-
TYpansHOe uHeao. Hanpumep:

3,06 12,096 : 2,24 = 1209,6 : 224,
a4 1209,6 | 224
1224 1120 [5.4
TE12 89 6
7,344 &9 6
0

14. Yrobel VMHOMNHTE JecATHIHEYI0 Apods Ha 107, gago B arToil apobn
NepeHecTH 3aNATVI Ha n oHgp Bopaeo. YTodsl pasie uTs JecATHIHVIO
apobe ®Ha 107, Hago B sToH apodH NepeHecTH 3anATVIO Ha 1 OH(D Bile-
B0. Hanpnmep,

8,874+ 100 =837,3, 4,4:1000=0,0034.

MonoxurensHbie U oTpuuaTenbHbIE YUCNA

15. MoavaeM DOTOMEHTEIRHOTO UHCTE H HYJIA HASBIBASTCA CAMO 3TO
aeao. MogyaemM OTpHOATENRHOTD UHCIA HASBIBASTCA TPOTHBOIOIOMKHOE
EMY MOIOEHTeIBHOe "uHeao. Mogyas uncaa a obosHAauanT |al. HanpuMep,

|H,6|=3:ﬁe |ﬂ'=ﬂe _238|=2!E‘-

16. Yrobel cI0MHTE ABA OTPHIATENRHBIX UHCI&, HALO CAOKHHTE HX
MOAVIH H Nepel NoIVIeHHBIM Pea3yiIbTATOM MOCTABHTE 3HAK «MHHYCS.

Yrodel cA0MATE ABA THCAA ¢ PASHBIMH 3HAHAMHN, HAMO M3 DOIBIIETO
MOIVIA BEITMECTE MeHBIIHH H Nepel NOAVIeHHBIM peayiabTaToM IIOCTAa-
BHTE 3HAK TOT0 CIATAEMOro, MOIVIE HOTOpOro DOJBIIE.

CymMa ZBYX NPOTHBOIOJOMKHEBIX YHCen paeHa Hyaw. Hanpumep,

-3¢+ (-1,8)=-3,4;, 2b+(—4,1)=-1,6, —-8,6+3,6=0.

CeefeHua M3 kypca maremarvkn 5—6 knaccoe
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17. Yrobrl M3 OOHOIO UNCAA BRIUECTH APYLOe, JOCTATOTHO K YMeHhb-
MaeMoMy OPUOABHTE YHCA0, TPOTHBOMOIOMHOE BEIMTHTAEMOMY.

Hanopumep, —5—-1,9=-5+4(-1,9)=-6,9.

18. YUTole mepeMHOMEHTE IBA OTPHIATEILHEIX THCITA, HATO TepeMHO-
HHETh HX MOIVJIH.

HUrobel mepeMHOMKHTE JIBA THCIA ¢ PASHBEIMH 3HAKAMH, HAJ0 HOepe-
MHMEHTE HX MOAVIH H TOepel OOJIVIEeHHBIM PpPe3yvisTATOM NOCTABHMTE
aHAK s«MHEyCc:». Haopumep, —1,2-(-8)=9,6, —3-1,2=-3,0.

19, Yrobel pazaenuTe OTPHOATEIBHOE THCIO HA OTPHIATEILHOS, Ha-
A0 MOIVJAbL AedHMOr0 pasjeldlTh HA MOIVIb AeTHTENA.

Yrobel pazgeadTs ABA TIHCIA ¢ PAZHBIMH 3HAKAMH, HAJIO MOIVIL Je-
JUMOrD PazieldlTh HA MOIVIbL JelHTeNd B Neped NOJVIeHHBIM pPesyvib-
TATOM MOCTABHTE 3HAK «MHHYCH.

Hanpamep, —4,8:(—-2,4)=2, 5,0:(-d)=-1,1.

20. CpegsuM apH(pMeTHIeCKHM HECKOABKHX THCe HASLIBABTCA YaCT-
HOE OT JeJeHHA CYVMMEl 3THX THCen Ha THCIO CAaraeMuIx.

Mponopunn
21. PapeHCTEO ABVX OTHOMIIEHHWH HAZBIBAKT nponopnmeii. Haopuamep,
paBeHCeTBO 2,5:5=23,5:7 — nponopung. HYucna 2,5 1 7 — Kpaiiane

UIeHEl Tponopiian. Yueaa 5 1 3,5 — cpelHHe WIeHkl Nponopini. Ecmam
IPOIOPIHA BEepPHA, TO NPOH3BeJeHHe eé KPANHHX "WIPHOB PABHO NPOH3I-
BeJeHHID CpeIHHX WieHoB. B nponmopnnn MoMHO MeHATE MecTaAMH Kpaii-
HHe WIeHbl WIH cpelHHe TLIeHEl.

22, lpe BeIHUYWHBI HAILIBAKTCA OpAMO OPONOPOHOHATBHEIMH, eCIH
OpH VBeAHYeHHH (YMeHBIDeHHH) OJHOH H3 HHX B HeCHOJABKO pad gpyras
VEeIHUHEBAETCA (YMeHBIIAETCHA) BO CTOJALKO e pas3.

Ecan Beaw"HHEI OpPAMO OpPONOPIHOHAIRHBI, TO OTHONIEHHA COOTBET-
CTEVIOOINX 3HAUEHHH 3THX EBeIHYHH PABHEL

23. Ipe BeIUTHHBI HASRIBAKTCA OOPATHO TPONOPIHOHATEHBEIME, eCTH
IpH VEEIWUeHNUH (VMeHBINIEeHHN) OIHOH U3 HHUX B HECHOJIBHO pad apyras
VMEeHBINAETCA (VEETHUHBAETCH) BO CTOALHKO e paas.

Ecan pelHUHHEI 00pPATHO ORONOPLHOHAABHEI, TO OTHOIIEHHe 3IHAUTEe-
HHH 0JHOH W3 BeJIWTHH pPaBHO O0OPATHOMY OTHOIIEHHK) COOTBETCTBYIO-
WX 3HAYeHHH ApYyroil BelHIHHEL.

CeouicTBa AeNCTBMMA HaLO 4Yvcnamu

24, Ilepemecmumenshoe ceolicmeao caoxenud. OT TepecTaHOBKH
claraeMbIX JHAYIEHHEe CYMMEI HEe HaMeHAeTCH.

CovemameiabHoe csolicmeo cioxweHus. YTobel K cyMMe IBYX UHCET
IPHOABHTE TPETHEE YHCJ0, MOMHO K NepBOMY YHCAY OPHOARHTE CYMMY
ETOPOro H TPeThero.

HepemeemumeavHoe ceolicmeo ymuoxceHud. OT NepecTAHOBKH MHO-
HHUTelell 3HAUYeHHe NPOM3BEJeHHA He HaMeHAeTCH.

Covemameabnoe ceollcmeao ymHoxenud, YUTobdel npoHuzBegeHHe IEVX
YHCcel YMHOXKHTE HA TpPeThe UHCIO0, MOMHO OepBoe YHCI0 YMHOMHTE Ha
IpOH2EeIeHHE BTOPOTO M TPETHErO.

CeEeoeHna M3 Kypca mMaremarvkr 5—6 knaccos



Pacnpr?&e?.qumwwnﬂﬁ CEOUCTTIED UMHOMEHUA. Yrobsl VYVMHOHEHTE THCTIO
Ha CYVMMY, MOEHO VMHOEHTE 3TO UHCIO Ha Kaxngoe CaraeMoe W CIIO-
HHTE HOJYVHUeHHEBEIE Pe3VJETATHI.

Mpeobpa3zoBaHne Bbipa>KeHUN

29. CnaraeMble, KOTOPBIe HMEKWT OJIHHAKOBVI) DYVKEEeHHYI) YaCTh, HA-
3BIBAKTCH MOZODHBIMH CIATAEMBIMH.

26, lna Toro TToDRI OPHEBECTH MOJ00HBIE claraeMele, HAOO CI0MHTE
HX HOMPPUIHeHTE] W Pe3viIbTAT VMHOMHTE HA 00OV OVHKBEHHVID
yacTk. Hanopumep, da — Ta + 4a = Za.

27. Ecan nepen cKoODKAMN CTOHT 3HAK «IJAKOCH, TO CKOOKH MOMKHO
ONVCTHTE, COXPAHHE 3HAK KAMIONO CAaraeMoro, aKJIKNIEHHOTO B CHODEH.
Hampumep, 3x + (2a —y)=sx + 2a — y.

28, Ecnn mepen crROOKAMHE CTOHT 3HAKE «MHHYC#:, TO CHODKH MOMHO
ONYCTHTh, HEMEeHHE 3HAK HAMKJIOTO CJIATaeMoro, 3aKJIHVIEHHOTO B CHODKH.
Hanpuwmep, aa —(2x — 3y)= da — 2x + ay.

MpoueHTobl

29. IIpooeHETOM OT HEKOTOPOrD THCJIA HAZBIBAKT OJHY COTVIO TacTh
oT aroro uncaa. aa oDozEAUYEeHNA NPONEHTOB HCHOONB3VIOT 3HAK V.

al), Urodel mepeiiTH OT BRIPAMEHHA THCIA B OPOIEHTAX K 3IAOHCH
E BHAE JecATHIHOH ApodH, HAAO THCI0 OpoIleETOE paszaennTtsk Ha 100.
a8 3
T 0,38.

a1, Hrodel BRIpAZWUTE JeCATHUYHYVID Apodbk B OPOINEHTAX, HATO BTV
apodk YMHEMEATE Ha 100, Econ umceao BeIpa:keHD OORIKHOBEHHOM IpO-
OBK, TO CHAYAIA HAIOD OEepelTH H 3ANHACH B BHAE JecATHUYHON IpodH.

Hanopumep, 0,68 — sto 63%; 1,1 — sro 110%; % = 0,67, zHAYHT
% — 370 npuMepHO 67 .

Hanopumep, a8'% — aT0

32, OcHOBHBIE 3aJa'TH HA NPONEHTHI.
1) Haxomxdenue npoueHmos om OaHHOZ0 Yucad.

Yroder maditin a's or uncaa b, Hago b VMHOMEHATE Ha m Haopumep,
5

a% ot uucna 40 cocrasnawoT 40 - 100 =2,

2) Haxoxdenue wucaa no e2o npoueHnmam.
T-ITGELI HEHTH YHea0, d'h KOTOpOTo COCTABIAT b, Hamo b pasgeInTb

HA Hanpumep, ecan 3% or uncna x paBHBEl 40, To x=40: — =

To0"
40100
B

= &00.

3) Haxomdenue npoueHmHoz0 OMHOWEHUA J8yX YUCeT.
Y1o0kl HANTH, CHOJIBKO NPOIEHTOR MHCIO 4 COCTABIAET OT uHcaa b,

[ 3
HAJO OTHOIIEHHE - VMHOMHTE HA 100%.

Sos 35 n
Hanpuwmep, wncao 35 or uncaa 40 cocrasnser 10 ~100%=87,5%.

CeegeHmsa 13 kypca marematnekm 5—6 knaccoe
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H. X. Araxanos, 0. K. Hopnuekuit, — M.: [pocseuenne, 2010,

.Bappun WU H. Crapuaane aagaun / H. H. Baspun, E. A. ©pudye. — M.:

[Ipoceewenne, 1994,

.Bonomuuos A B. Myaspoers Junanw / A, B, Bonomwaos. — M.: Ilpo-

crellenne, 2009,

. Beepoceuiickan onuMnuaga IWKONLHUKOE 10 Matemaruie., Cmorpure B Ha-

repHeTe no agpecy: hitp://gotourl.ru/11390

Maanrun E B. Banaun ¢ nensivy upenamu: 7T—11 €0, / E. B. Tankun., —
M.: Hpoceewenue, 2011.

Tneiisep I K. Heropus maremarury B wikone; VII—VII xa. / . M., Thneit-

zep., — M.: llpoceeuenue, 1982,

Focypapersedsas (WroroBan) ATTECTALMH BRIIVCKHHMEOE 9 KIACCOB B HOBOI
Jopue. 9 knace. Cuvorpure 8 Hurepdaere no agpecy: hitp://gotourl.ru/12489

Jopodeesa A B. Crpanuis MeTopey Ha ypokax matemarnkn / A, B. flo-

poheeea. — M.: Hpoceewenune, 2007,

. Hruarees E.A. B gaperese cmexanxm, wnu Agmpme*rm:a A Beex.

Ku. 1 / E. H. Hraarees, — M.: [lpoceemenne, 200

Hruarees EEHM. B uaperse cumeranewu, wim ApudMernra [UIH  BCex.
Ka. 2 / E. H. Hraarees. — M.: Ilpoceewenne, 2008.

Hruareres E.H. B gaperse cmexanwu, win Apuhmerura [IH Beex.
Ku. 3 / E. H. Hraavees. — M.: [lpocsemenne, 2008.

Mocroperkuil UeHTp HelUpephlEHOO MaTeMarudeckolro obpazosanus. Cmor-
pure B Hurepuere no agpecy: hitp://gotourl.ru/11388 Pexomengyem py-
Opukn: «OmuMnuansl 408 MKodbHUEOE, «iypaan Keanr“s.

[le }fe_u eman fl. H. 3aanmarensnan a.m-&ﬁ}sa. SAHHUMATENLHAR reOMeTpus [/
fI. . Hepeneman. — M.: ACT, Aerpens, 2005.

Muuypua JL D, 3a crpansuampy vuedauxa anredpel / JIL @D, Tuuvpus., —
M.: Ilpoceewenne, 1999,

.Cnusar A.B. Thicaua 4 0JHAa 38843 N0 MATEMATHHEEe: KH. A8 yYaliux-

ca 5—7T wu. / Al B, Cnusar, — M.: Ilpoceemenne, 2017,

Crponr I 5. Kpareuii odepr seropun saremarusu [/ [, 51 Crpoiig, —
M.: Havia, 1978.

Crnucok gononHWTENBHOR NUTEPRAaTypbl
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MPEAMETHbBIV YKA3ATEJb

Aprymenr 56

Boapenedne B crenedHs 96

— — — unpouzeenenus 106

— — — crenenn 107

Bripasenue ¢ nepemedasivy 14

Ppathur nunelinon Qyeakmue 77

— AUHEHHOIO YPABHEHHH ¢ IBVMHA
uepemensuimu 207

— OpHEMOH OPOHOPLHAOHANLHOCTH T1

— YPABHEHHMH € [BYMHA [HepeMeHHhI-
s 206

— (yarnuu 62

HNenenne crenenell 103

Hpobe Deckodeudan HecarHuHan 8

— — — HenepuojHuecran 9

— — — nepuojnuyeckasn 8

Hurepran 51

Hppaunosansaoe uueno 9

Hopens ypassenns 32

Roaduumedr ognowgena 110

Jlunedaan QpyHrEnua 79

Jlunpeiinoe ypagHeHHe ¢ IBYVMHA
nepemensnivy 202

— — ¢ OAHOH nepemeHHoOR 34

JIyu zamesyTeil 92

— OTHpPBLTBLT D2

Muaorounen 129

— craHgaprHoro suaa 130

Muaomecteo 6

— PALMOHAILHEIX YMce]l 5

— JelicTBHTENbHEIX uMece]l 9

Odnacts onpejenedas (pyakoan Hb

Onnouwnen 110

— crapjaprdoro euaa 110

OcHosHoe esoiierso crenenn 101

[Mapabona 115

lepemennan 14

IepemecrurensHOR CEBOHCTEO ClIOME-
HHA 23

— — VMHOKEeHHA 23

IMopotHble wiedk mHorowieda 130

Honyuurepean 52

Hpuseaenne noaodneix wienos 130

Ipaman nponopuuosaibHoCTs 6Y

PHHHLH‘I.L'J.I'JIIJ:.EE CHCTEMEI :‘.’F!HHHHHIIL"I
214

— ypasaenus 32, 202

Paznostedne HA MHOMHTEIH MHO-
rowneda 142

PacnpegenureibHoe cBOHCTEO YMHO-
#eHua 23

Pacecrosaue Mesy TOUKAMM KOOpD-
AMHATHOI upsasmoit 53

PELL[E'J.].HE :iﬂ,.'.l,ﬂ‘-! i l]'ZJM".]'I.JJ,L.I:".'J YhalBHe:
Hui 38

— — — — cHeTeMm ypasHeHu# 221

Peuienne cucremsl vpasHenuil 210

— YPABHEHMIl ¢ IBYMH llepeMeHHbI-
amu 202

Ceoiicrea ypassedanii 35, 202

CouerarelbHoe CBOMCTBO ClioskeHns 23

— — YMHOMeHHuA 23

Crnocob nogeravossun 213

— closenda 219

Crenens mHorodiena 130

— oguownena 111

— ¢ HaTypalbHbiM Nokasareirem 95

— ¢ HVJeBRIM nokazarenem 103

'I”t)HE{;iEir'j'utrﬂﬂu PABHEIE BhEIPAMERNUS

i

Tortgecreentsie npeodpasosanun 27

Tomcnecrso 27

Yrnosoi woadupunpent npasoli 77

YpagHeHue ¢ ABYMHA [HePeMEHHLIMUH

— ¢ OgHOH nepemedHod 32
DopMyaa keaipata passHocty 166
— — cymMmel 165, 166

— ryba pasnocrn 167

— — cymmul 167

— pasHocTH KBadparos 179
— — gkyhos 183

— cymMMbl KyDos 183
byarkuua 56

[Henoe Boipaxenas 185
Huenosoe peipamenne 11
Hucnoeoii orpesox 51

— NPOMEHYTOK D2

Yaenw muorounena 129
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e OTBETbI

5. B) 0,(142857); r)—-242); a)-0,5(3); mn)-1,075(0). 15.a)20; ) 28,89.
16. a) 58; B) 10. 22. a) 2.4; &) 6; B) 9.6; r) 26,6; 1) 60; e) 440, 23. 6,4 r; 5
9.4 r. 24. 45 u. 25. Ha 48 pyonein. 33. 25%. 34. 16 nommcuuros. 35. 36 ueno-
Bex. &4. 6) 1,3; 2,8; 5,8, 41. a) —4; 6) 5,2. 46. a) —49; 0) 0,8. 62. a) 60; 6) 20;
B} 3;: r) 150. 63. 20 1. 64. 200 crankos. 65. 147 ronocos. 85. a) 4% : 6) 15%..
86. 25% . 87. a) 26,81; 6) 77,01; ») 7,22; r) 78. 91. a) 35,7; 0) 16.64; =) 10;
) 2,8. 93.a)0; 6) 1%. 96. a) 35; 0) 124, 97. a) 94,2; ) 40,3. 121. a) 6,75;
0) 22; B)—6; r)—0,3. 122.a3)11-6,5x; 6)3p—5,1; B)04a—T; r)6b—5;
A)y—8; e)Bx—8, 124 a) 8+ 2x; )46 —5y; r)5; n) 4 —10b. 125. a) 1; 6) 7.
128, Ha 12,6%. 141.a)4,5x—2,4; 6)36—-3,6a; 8)12,3—-8,01; r)2-— 145,
147. 2) 30; 6) 16; 1) —6: 1) 3: 1) —43; &) 180; ) —5: 3) 300; u) ~00. 148. &) 133
0) 0,5; B)-2; r): x)-0,15: e)—bH; x)12;: ay—-43; u)0: YO 1)0; m) 0.
149.2) T 0) 15 B65 05 W15 e -1 m)1h 150.a) 35 6) 2,5
By} —89: r)0,5. 1561.a) 2,4: 6)—-12: B) -5 r)—-1,5. lEllﬂ. a) 7; a) —32{ B) —3;
1) -1,8. 158.2)4; 6)2; 5)3,6; 1) 3, 154.4)16; 6) 1 8) —4: 1) 3= 1) 3.
155. a) ,5; 0) 2,4; B) 10. 156. a), B), r) Kopheii Her; 0) 1wboe 4MCIO HB-
JAeTCH KOpHeM ypasHenns. 1587.a)0; 0), r) Kopred wer; B) uoboe ulic-
N0 HBAASTCHA KOpHeM ypasaenud. 162. a) 5,9; 0) —9,4. 163. 214 u 178 du-
Jeros. 164. 8 u 11 gomor. 165.6.3, 6,3 u 3, 4cm. 166. 3127 1 3110 M.
167. 4, 8, 24 u 96 pyuuii. 168. 46 u 40 geraneit. 169, 60000 p. 170. 16,
22 wu 32 pomnewrepa. 171. 400r, B80r, Tor. 174.55 u 11 myeros.

175. 20 km/u. 176, 50 kM /u. 177. B aneit. 178, 20 manapos 1 8 WIOTHMKOB.
180. 1,5 kr, 181. 2,4 kr 1 10 kr. 182, 20 u 40 kr. 185. -39. 190. 1,08 kM.

2 '.
191. 6) ¥ueubmured Ha 9%. 194, Ha 25%. 198. a) ot 46} 2,5; B) 240; 1'&%.
o ; o o I . B ; : -
199. a) 1,44; o) 1@ B) 9.2; 1) 6. 200.a) 3; 6) —; B) 335 ) 5. 201. 207.
202, 0. 203. a) i: 6) —16. 204. 3)-12,15; 6)2,025; =8)-16,2: r)20,25.
216. 689,28 pybneii. 217, MHenn u Bura. 218. a) 58; 6) 52. 219. a) 0; §) 3,947.
225.a) —0,5: 6) 1. 235.a) 1.49: 6)0; B)-32.5 r)0,3. 237.a)24; 6)-35;
B), r) kopueid der. 238. a) —5; 0) 1. 241. 575 Kponukos, 425 kyvp. 242, 42 gy-
cra, 243. 48 u 12 mapox. 244, 10 aneit. 245, 9 apeit, 246. 13,
Fnasa I

251. a) 6,3; 6) 3,63; 8) 18,86; r)9: 1) u%; a) j—: 252. 6.5. 253. h,5. 2b4. 8.:
101 ]

4:x Bz 2., 265 =3 - 257. 6 Ganox: 21 Ganmka. 276. a) 43.2 r; &) 360 en’.

277.a) 390 km: 0) 60,5 xm/u.  27V8.a) 18 km: 0) 2,54,  280. 165 xuur.

OT1eeTH



294. a) 0,9; &) 0; H} L'."’ r) —2,5. 295. 200 mamun. 303, Hpuaagnestar rourn B,
C u D, 310. a) —1,76; 6) 858. 314. —10a; _E; 21 :, a—+ 6,5a; 323. a) (30;0);

o) (24:0). 327. a) (1:2); ©) (8:—6); B) (2:28); r) (4,4;—6). 328. 4.,4. 329. 27.
330. 0,375, 331. 0,8. 340. a) 2; 6) —13. 341. 20, 30, 15 neraneii.
344. V=20—-2x, ecoin 0= x <9, V=2, ecn 9< x =12, 346. a) [lpu m <-1;
0) npu m=-1; B) npu m >—1. 347. a) llpu m= —1; 0) upu -1 < m < 0; B) opu
m =0, 358, y =150+ 1,5x; a) 165; 0) 20. 372. [Ipn a=-0,4. 373. 2, 3, 4 u 5.
370, a) (4; 0); D) (=T7; 0); ), ) (0; 0); n), e) ve nepeceraer. 378. k= —0,4, npu-

Hamesxnr., 381, a) (7; 37); 0) (=3:—=55); B) (1,2; 5); r) (140; 14). 382, Jlemur.
I'nara 111
Sﬂﬂ. 0) 4096: 1) 16807. 396. 1) —96: e) 432. 400. a) —9; 6)—-37: B)—5H39.

404. a) 0,16; 0,81; 100; D) 245; 3: 453. 409. 18 u 90. 420. a) aj"ﬂg: B) UEH}H:
r) a'q. 423, B) m“, r) B J.} 107 &) 'i’” 425, 1) 6'7; 1) 2'; 1) 0,47 429, p) o™

a) 0,7%. 48L r) 1—* E} —. 432. 1) 2~ ) 12%. 433. a) 49: 6) 81: B) 25
ry 0, 316 434. a) 1““ , ; u} 58 L I}y‘” ', 435.2a)3; 68)-2,5; 8)90; r)-1.

437, 4:-] 15 ; @) 21? 439. 105 km. 442, 202,5 v, 451 r) (—ab)®; a) (2a)%;

e) (0, ?:m}" 452 8) 1; r) 1: ,J;J ; &) 50000000. 454, 1) ¥ &) ¥, 456. B) a™ ' ¥;
ry.a“™; ,u a™. 459. o) 8% ;}32". 462. ) a''; ) 2 1) m™. 465. a) 16: 6) 5:
B) 4; 1] —-, 474.8)—-2;: ©)0,18. 475. 3} 0,592; 6)0,012. 476. 5nr cm=,
A77. Ba” end’. 478, a) 11: 6) 3: e) 0. 481. a) — lh' 6) 0.5. 483. a) -3 Sx’y"‘: a) —a’ble:
g) 4x'y’ 1) —0,36a° ", 484, 8) 64a’h7; 1) —28ah’; ) —6x" y . @) 108a'p.
487. B) —Ba'"H; 1) Blfyh  a) —u‘”ff-:'”’. 488. 8) —0,216m"n " ) 4x7y";
1)y x%B%; e)y—x'"Ym®. 490, a) (97, 491. 8) (—0,267).  494. 6) 1000m ¥,
100m®, 495 a) 2254'% 6) 8164 8) 8p'% 1) 0,15 a) ¥ e) 2019
w) —x'%  3) 29" 496. Yepea 9 ameii. 497.k=1,5, b=6. 513. x=-2.4,
y=-20,4. 514.a)4,84"0"; ©) 28,8:°%". 522.a) 45; 6) 88. 523. a) 5292;
6) 4851. 524. 8 uucen. 525.a)4; 6) 5. 529.1) 8% a) 2°. 530. s) 2+ 27+ 2,
534. a) 98; 6) —8. 542 —1,5. 546. 1) T o) 371 550.6) 86: 1) 0,6; e) 5.
552.a) 1,5; 6)1,5. 553. a) 2:—, 6)6,8. bH8. ) 0,04; 1) 6,25: ayl: e) 81,
559.8) Vxasgaunue., 25°= ::’*’, g50. 30— g¥: ) g3 >3M-5%, BEO. r) 3°.
A76. r) 3dh7.

laasa IV . . L
H88. a) ll']r ) 30. 589, a) —57; ©) 3. 598, a) 23374; a) —1,6; B) _3?' 399, a) =
a) 1; H] X 600. a) 24000; ©6)-10000. 603.r)-2b—-1; ng)-n"—-T; e)8&.

604, a) ﬂ,'?lf}. —4,3.-:;:"; a) l,ﬁxz-i-l 5,5; B) —b=+13h; 1) 1,9;;2— 1,4y +4. 609. a) i+
+1lxy—y% 6)a*—3ab+5b% B)4e' —T+6. 611 a) 0,20+ 0,354 + 1,2;
) 0,74° — 3.75y: B) —42°+ 4xy; r) 2ab®—4ab —5b. 612, a) da°h— b*+ 2; 6) 2xy.
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613. a) 60; 6) 156. 614. a) —2; 6) —1, 617, a) 2xy — x5 6) 2xy — 7. 620. a) 102+
+ 12ab + 2 ; 6) —4F. 621. a) 3; 6) l%; ) 0,3; r) —20; ) O; E}TJ' 622, a) 1,23;
6} —2: ) —1.5; r) —2. 625. a) a; 6) aa. 628. 6) —5a"h’; ) —2%d". 634. a) 10,5;
0)28; 8B)0,8; r)-5. 635.a)80b—-11; 6)bc+34; B)-21; r)d2-24y.
636. a) 26y — 2y 0) -y — 10y B) 2—4x; 1) 2a¥; a) 4°-TH; ) —Bx'y;
w) 3 — min+2n%  a) nf-nd. B37.a) T2—20x: 6)a+a*  B) axr®—8ar:
r) dm'— m n*—3n'. 638.a)-6; 60: 6)8. 639.a)200; -250: 6)0,8.
640, a) 14a' —a’; 6) Eb' —b; B) 16x°—62*; ) ', 646. 3) 7; ©) 8; B) 49; r) 0.4;
) —2: ) 0; =) 24: 3) l‘}‘ 647. a) —2: 6) —20; B) —1,5; r) 0,2 Pﬁl&' a]l—l; a) g;
B8) —4: r) 2. 649. a) 0,5: 6) —2: 8) 1,6: r) —2. 650. a) 24: 6) 13~—; B) 1—-: ) —l—r';

1) —52,5; e) —4,5; =) —36; 3) 11' H} 0.4. 6561 a) 12.5: 6) 17: 8) 17: 1) =25: a) :_;5

H]—d 652, a) 1—; 8) —0,5; B) : 1}28 653. a}-13: 6) 1,5: B)-=15: 1r)0,5.

654. 2) ~3.5; 0) ~1; 1) 2; 0 17,4; e) 47. 655,16, 20 u 8 . 656. 60, 10 u
b6 ™. B57. 28 Quiopunos. 658. 9 u 3 r. 659 300 ra. 660. 1500 m. 661. 9 xm.
662. 40 k. 663. 360 k. 664. 19 1. 665. 8,8 k. 669. a) —a'y’s 6) —90a’.

B676. a) 2,28; 0) 22 3; B) 14,4; r)—348. 677.2a)0; —8; 6)0; 0,2; 8)0; 5;

)y 0; 0,4;: n) 0 E‘ e)0: —4: =x)0: 0,1; a)0; 30: 1) 0; —:i 678. a) 0; -0.6;

ay0; 11; 8)0; 0,6: M0O; 10; ay0: 0,16; ) 0;: 0,04. 687, 3) (F—cXa—d);
a) (y—aMx+yh B)(2x—TH3a—5b); r)(x—yWx—y+ak a)(a-2)N3a-35);
e) (b—3)3b—-17). G6G8B.r)(c+2e+9); mMla—-d)la—->b+3); e)—-Ax+2y)*
“{dx+8By+1). 6B89. 9km. 690.a)5 6)-1,5. 699. a) x*+ 227y — 4%
a) n® —E‘.rt'p 2np”—p'; B) a”— 2ax®— 1% ) B —26c + ¥ a) a’—6a"+11a—12;
e) 5 —T? —38x+ 2; w) '+ 3x%-8x+10; 3)3y°-To*+Ty—4. T700.a) ¢ —
—2ed?—d; 6)F-22y+y B)4a?-B8a%+2a—8; r)-3x+822+ Tx—12.
TOL. a) y1+ 24— 15_1;2: 6) 2a'+8a®- 64> T03.a)19H-10: &) ]-ilyz— 12:
8) Ox; r)a’h+5alf —a t; n)da—2ab; e) 3x—y*—2. 705. 94x+1. T13. a) 3;
9)0.5: 8)0;: r)0. 711. a) —i:: 8) 0,2;: ®)3.,5: r) —1%. 716. 21, 22, 23.

TI7.17, 19, 21. 718.25 u 10cm. T19. 36 em. T720. 12 gueii. T21. 1680 ra.
T22.a) 2: 6)15.5. T27.e)(a+0Mb—3); =) (x+ y}{ll x): a)(m+ ndk—n).
728.8) (=3 — k) 1) (x=y)k—x). T20.8) = 0) 5 730.a) 122 0) 0.
T34, a)y (x+dNx+1); a) {J: —a8)x+2); B) (a—1)a—4); r) {a+ 2}a — 8).
735. 260 ropos. 736. a) —73 0) —i 738.6) —6: 2; 8)—1; 1. 746.1. T47. 8.

T4A8, T1. T49. a) —Txr —14; ﬁ} —a°+ 2a+ 2; B)—2a—-10b-3; 1) —x°, T58. a) -2;
0)8; B)0,3; r)2. T62.1,92;: 3,84;: 4.8; 5.,76. T763. 11. T764. 52. T65. 246.

T66. 417. T70. a) 1; 6) 2; 8)0,25; r)—-3; n)8; e)-3,5. T7l. 1 rr. T72. 750




u 300 gr. T73. 2% ., Tid. 2.5 u: 150 g, T7H. 60 s/ u; 50 g/ u: 210 g,

776. 60 gkm/u; 40 km/a; 24 wm. T77. 16,5 km/u. 778, 2,5 km/u. T7D. 70 co-
pouer. T80. 600 u B00+T. 781 480 ra. TB2 30r. TB6. a) 2,3; 0) 0,147.

787. ) 0; —: 6) 0: ~1,6: 8) 0 2: 1) 0: 0.2: 1) 0: Iz ) 0; 1. T88. 1) 9(a +2)%

ry —2T(p—2F, 797.a)-35; 0)156. 800.8; 9: 10; 11. 802.400cn’
803. 360 cn®. B04. B0 v®. 805. 55.25 en®. 806. a) —2,8; 6) T; B) 91; r)—-4,2;
a) 0 e) —50. 809, a) (x —4¥x —6); b)Y (x—8Hx—58): a) (x+ 4Hx — 3);
e)(x+5Hx—T). Bl2. a=-4.

INasa '\

831. B) 198y —81x"; 1) ldab—49; na) 14b; e) -18a"-162. 832.a) a"+ 81;
6) -10x+1; 8)12x—9: r)a*+4ab. 833.06) 4da* ) -21b—-4:; 1) 14 —5b;
1) —2a*+ 4a + 14; e) —2y" + 19y — 40. 834, a) 3; 6) 0; &) —14; r) 130. 835. a) 1.7;
a) ﬁ; g) 3: r)4d,125. 836. a) 2.2;: 8 1: B) ﬁ; r) 1. 887. n) 150°— 24¢ + 20;
e) —16c” + 26ab +2b°. 838. 6) —96 + 485 — 65" B) —3x°+2x—12. 839.6) 62" +
+60x'+150x%; B)a'-3a+2; r)x*—12x-16. 842 a)TIpu x=16: 6) upu
x=0. 845.a)18x+"+54; 6)a’—8b. B48. 80 u 90 km/u. 856. a) 10000,

#

144; 0,16; 6) 400; 25; 81; =) 81; 9 1. 862, ﬁ}f\hi 2a* | 881 a) 49;

a) 16_. 886.6) b +9: ) x+1; 1) 7o +16: e) 137+ 49. 887, 1) 500" — 49:
e) 5 + 0,25, 889.a)—-4-5x; 06)—4dm+9 B) 18 —-2ar—a’; 1) 2ab—+b"—
—2a*; ) 32y°—24xy; a) —8a"—24ab. 891.3) 2a°—40a+12; B6)1-12b-
— 10b% ) 63p™ 1) 28xy — 98y”. 892, a) —1,5; 6) 7. 893. a) 0; 6) —0,5. 8IT. a) —6;

) 5: 1) 2: x) 2.3. 898. 85 u 90 km/u. 903. a) :"‘T 5) 4,—”:; B) 23 1) 1. 904, 1) 5
e)5 906.a)4 u —4;: 8)9 u -9 H}% M —:}* 1) 0,5 u —0,5; 4) kopHeit Her;

. " 4 1 , ;. =
e}l u —1; x)1,5 n -1,5; ;ﬂ? o= M) KopHeii wer. DOT7.a)d u —5;

2 2 T T
B)6 u —6; Bz u —5 1)y U — 91L a) (y—1)Gy +1); 6) (e +5)5 - Tek
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1221. IMepsaa apods Goasine gropoit. 1229, 2°'—1, 1234, a=35, b=-2, ¢=T,
d=-9. 1236. x=3, y=2. 12837. a) x=3, y=4, 2=5; 6)x=—-4, y=1, z=15;
By x=-1, y=0, z=1, 1238. 729, 1239. 24 u 144, pwan 48 u 120, nnu 72 u
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