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Mpeawcnoesue ana yyawmxcs

Hoporue ceMuraaccHukn! Bul npucrynaere ¥ nayde-
HHIO HOBOI'O AJIA BaC IMKOJbHOIO IPEAMETa — aArebpei.
9TOT pasfies MATEMATHKM NOABUICA MHOI'O BEKOB HA3aJ
KaK Kayxa o peweruu ypaanenuii. IlepsuiM counHeHN-
€M, ODOCBAINEHHLIM BOIPocaM aaredpel, CUMTAIOT KHUTY
cpeAHeasHaTCKOro y4énoro MyxamMezna ubn Mycm
an-Xopeamu sKurab anp-1xebp saap-Myxabana» (830 r.).
B mepesoge ¢ apaf¢ckoro Ha3BaHHe 3TOr'0 TPAKTATA
8BYYMT Tak: ¢sKHHra o BOCCTAHOBJEHHH M IPOTHBOIOC-
TapaeHnu». e#icTButennno, MyxaMmes us Xopeama,
nepeHoca IJeHbl YPABHEHHWA M3 OZHON JacTH B APYrYIO,
<«YHUYTOXAN* UX B OZHOH YACTH H ¢«BOCCTAHABNHBEIN»
B Apyro#f ¢ IPOTHBOIOJOXKHEIM 3HAKOM. <BoccTamon-
JeHHes» — no-apabckm <amp-gmebp». OT aTOrO CIAOBA U
OpPOMN30IIJIO HASBAHHE aA2elpa.

Ha yporax aarefpm Bm SyAeTe 3aHEMATBCA He
TOJMBKO pelmleHHeM ypaBHeHul#. BaM mpeacrouT mosHa-
KOMUTBCA ¢ OYKBeHHBIMH BHIPAXEHHAMMH, TOXAECTBA-
MU, QYHKOIUAME, MHOXECTBAMH, HAYYATHCA PeIIATh
CHCTeMBl YPABHEHHH U HepPaBeHCTB W MHOI'0Oe, MHOroe
Apyroe. JIpyruMu cJIOBAMH, CHAYANA BH TO3HAKOMHTECH
€ OCHOBaMHM aiareGphni, ¢ eé cnenudmyecKUM ASHIKOM.
H namue nos:xxe ¢MOX@eTe pPeImATh CHOMHEBIE 3aJJAYH II0
agrefpe, KOMOMHATOPHKe, MATEMATHYECKOMY AHAJIM3Y,
TPATOHOMETPHH H T. II.

9T0 He 3HAUHUT, UTO B yuebHHKe GYAYT BCTpedATLCA
TOJBKO JIErKHe ynpaxxHenua. HanpoTus, KHUra, KoTo-
DYIO BB AeDXKUTE B PYKAX, TPeAHASHAUYECHA AJ1A YYAIITHUX-
CH, NPOABAAORINX HE TONBKO HHTEPEC K MATEMATHKE, HO
H co00PA3UTeNbLHOCTD, YIOPCTBO B HOCTHMIKEHHMH IlENH,
B Heli cogep:xaTca BMecTe ¢ GOJBIIMM KOJHYECTBOM
TPEHHPOBOYHLIX YIpAXHEeHHH H CIOKHBE 3aZaHUA
TBOPYECKOroO xapakTepa. IIpo6ieMHEIe, HCCACAOBATEND-
CKHe 3aJa4YHd OTMEUYEHE! 0COOLIM o0pa30M — HX HOMeEp
SAKJIIOUEH B PAMOYKY.



fpeancRosue ARR YHaMXCH

Jlna ycoenmrsoro OBNafieENs «anredpandecKuM A3k~
KOM» BaM HeO0XOANMO BHUMATEILHO 3HAKOMUTHCS € 00B-
SACHUTENMLHBIMH TeKcTaMu yuebnuka. ITocne uayueHusa
Kawaoro naparpada yueOHHKA N0JIe3HO IPOBEPATEL ceba,
OoTBeyad HAa KOHTDPOJILHBIE BOIPOCH M pellaf 3aJaHMA
KOHTPOABHBIX paboT.

ABTODBI BRIDAKAIOT HAREIKAY, YTO HOBRIH IMTKONMLHLIA
npesMeT MO3BOJUT BAM HE TOJNBKO HAYYMTRCA PeIIaTh
pasuyHLEe 3a8a49H, HO H OTKPOET AJIdA Bac aarefpy Kak
9aCTh OOlLIedYeIOBeYeCKON KYIbTYPH, KAK BO3MOMKHOCTE
Pa3sBUTHA H NPOABJCHUA CBOMX CIOCOGHOCTEH,



| BbIPAXXEHMUE
N MHOXECTBO
rnasa Ero 3HAHYEHMN

¢
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B pToit riiare paccKasblBaeTCAd ¢ MHOMECTBAX H HX 3JIeMEHTAX,
0 cmocofax IANAHNA MHOMKECTB, 0 IOAMHOYRECTBAX; BBOAATCSH COOTBET-
crByionue ofozHaueHnda. TeMm <«YHcaoBEe BHpPasKeHEHMA» W <Brpa-
JKeHUA C IepeMEeHHAMMI BAM XOPOINO 3HAKOMEBI M3 KypCa MaTeMaTH-
kn 5—6-ro raaccop. C nyHkTa «CTATHCTHYECKHE XAPAKTEPUCTHKH»
HaYIUHAETCA CHCTEeMATHYECKOE N3YUCHHE 3JIEMEHTOR MAaTeMaTHUeCKoH
CTATUCTHKA, KOMGIHBATOPHKH U TEOpPHH BepoATHOcTeil. Saech Gyaer
PACCKA3AHO O TOM, UTO TaKoe BHGOpPKA, PAR BAHHEIX, 8 TAKIKE O TOM,
KAKHe CTATHCTHUYECKHNE XAPAKTEPHCTHKH A HUX CYIIECTBYIOT.

§1. A\ MHOXECTBA
1. V MuoxecTtso.
IANeMeHT MHOXEeCTBa

B sXH3HA YACTO NPHXOAUTCA BCTPEZATHCA ¢ PASAHIHLIMHA COBOKYI-
HOCTAMH 00BEKTOB, O0/beANHEEHLIMH B OAHO LEJIO€ II0 HEeKOTOPOMY
npu3HaKy. Jna o0003HaAYeHHA 3TUX COBOKYIHOCTEH HCHIOALIYyIOTCHA
pasnuunbie crosa. Hanpumep, ropopaT: «CTafo Koposs, sGyrer npe-
TOB», ¢«KOMagAa dyréonucroBs u T. 1.

B MmaTeMaTHKe B IeJAX eAHHOOCODRIAA Ana 0003HAUYCHNA COBOKVII-
HocTell ynoTpedngercsa equnLl TepMUAE — MHomecmdo. Hanpumep,
TFOBODAT: MHOKECTBO TETHHIX YMCEJ, MHOXKECTBO ABY3HAUHEIX THCEN,
MHOMKECTBO IPaBHIBHEIX Apolbeit co 3maMeHaTeeM 5.

TepMuH «MHOXECTBO» YIIOTpebJAeTCH ¥ TOTAa, KOTAA peub HAET O
HEeYHNCJIOBBIX MHOXecTBaX. Hanpumep, roBOpAT 0 MHOMKECTBE JHATOHA-
Jelt MHOrOYroOJNBHHKA, 0 MHOXKECTBE TOUEK KOODANHATHON IIJIOCKOCTH,
0 MHOXKECTEBE IPAMEIX, TPOXOAAIMHX Hepe3 B e
JAHHYI0 TOUKY.

O0'BEKTH WIH IPEAMETHL, COCTABAAIOIIHE
MHOECTBO, HABHIBAIOT IAEMEHMAMYU MHO-
swcecmsea. Hanpumep, uucno 89 — ameMenT
MHOXKECTBA ABY3HAYHEIX YHCeJ; TOYKa B 4 D
(puc. 1})— ameMeHT MHOIKECTBA BePIIAH MHO-
royroasauka ABCDE.

MHoxxecTBa OLIBAIOT KOHEuHBE H Oecko-
Hewnvie. HanpuMep, MEOMKECTBO ABY3HAUHKX Puc. 1
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yHCceJ — KOHEYHOe MHOMecTBO (OHO cofepxkHT 90 sneMenTOB), &
MHOECTBO Y6THBIX YHcesl — OeCKOHeyHOe MHOXeCTBO.

KoHeuyHOe MHOXXeCTBO MOMKET CORepPIKATL MHJLIHADA 3/1eMEHTOR,
2 aneMenTa, 1 3JleMeHT HJIH JaXKe He COTEPIKATH HU ORHOrO 3JIEMEHTA,

PaccMOTpMM MHOMKECTBO IPOCTHIX YHCEN, 3aKJIIYEHHBIX MEXIY
HATYPAJIBHBIMH YHcIaMH m K 2. Ecam m = 10 u n = 20, To Mexay
HHMU 3aKJII04eHO 4 npocTHIX Yucaa. 9ro uncaa 11, 183, 17 u 19. Ecan
m=20 u n = 25, To MeXAY HUMM 3aKJIOUYEHO TOJBKO OAHO IIPOCTOE
yucao — uncao 23. Ecou m = 32 m n = 37, T0 Me)KAY HIIMU HeT HH OX-
HOI'O OPOCTOro Yucaa. B 3ToM cirydae ropopar, YT0 MHOXECTBO IPOCTBIX
qucesl, 3aKJIIOYEHHEBIX MEKAY uucaaMu 32 u 37, — nycmoe MHONeCcm8o.

Boo6me Tax HaA3BEIBAIOT MHOXKECTBO, He cOmepiralnee HU ORHOMO
aneMeHTa. JJaa 0603HAYEHAA NYCTOr0O MHOYKECTBAa BBEJIN CHEelNalb-
HBI# 3HAK .

KoHeuHBle MHOKeCTEA OOBIMHO SBANIUCHIBAIOT C IIOMOIIBI0 (PHIYPHEIX
ckoGoxk. HanpuMep, MHOXKeCTBO BepIIINH NATHYroasHnKa A BCDE (cM.
puc. 1) MOXKHO 3aIIKCaTE TaK:

{A) B) Cr -Dr E}’
a8 MHOXKeCTBO JBY3HAYHBLIX YHACEN, KPaTHHX 15, Tak:
{15, 30, 45, 60, 75, 90}.

B Takux cayuasx roBOPAT, YTO MHOXKECTBO 38JaHO NepewucieHueMm
€20 3AeMEHMOB.

MHuoskecTBa IPUHATO 0003HAYATE GOABIIHME GYKBAMH JATHHCKOrO
andaputa. HanpuMep, pacCMOTpEeHHBIE BhIIMIe MHOMKECTBA BEPIIHH NA-
THYFOJbLHKKA B ZBYSHAYHBIX YNceJd, KPATHBLIX 15, MOxHO 0603HAUYUTDH
COOTBeTCTBReHHO OyKeamMu K u L u 3anucaTh Tak:

K={4,8B,C, D, E}
L = {15, 30, 45, 60, 75, 90}.

JaA OCHOBHBIX YHCJOBLIX MHOMKECTE BBEASHEl CnenraNbeHHe 06o-
3HAUSHHUA: MHOKECTBO HATYpPaJdbHBEIX uncea ofosnauyaior 6yxsoit N
(oT maTuHCKOro cjnoBa natural — «eCcTecTBeHHBIi»), MHOKECTBO
neabix uucesa — OyxBoif Z (oT HeMenKoro cjoBa zahl — «uuciao»),
MHOKeCTEO PALlHOHANBHBIX Hucea — GyxkBoil @ (oT JaTHHCKOIO CJIOBA
quotient — «OTHOIIEHHE»).

Yucno -8 asnsgerca saeMeRTOM MHOKecTBa Z. FlHaue roBopAT, uto
qyucao —8 OPpUHALIERKHAT MHOMeCcTBY Z, OTO IpefIoEeHHe SAINCHEA-
10T Kopoue: —8 € Z, Yucyo 0,17 He npuHagNeXHT MHOXKecTBY N (He
AIBJIAIETCS 3JleMeHTOM MHOMKecTBa N). Hna BelpaskeHusa atroro (Qaxra
IpuHATA ciaexyoman sanuck: 0,17 ¢ N. Boofme ecaun ¢ — anemenr
MHOXKECTBA A, TO INIIYT ¢ € A, €CAH Ke b He TPUHANICIKUT MHOMXKE-
CTBY A, TO 3anuceBaOT b ¢ A,

B Tex cayuasx, xoraa 3ajaHue MHOMECTEA ePedHCICHNEM 2/IeMEHTOB
HEBO3MOMKHO (Kak s 6eCKOHEYHOIO MHOXKECTBA) M I'POMO3IKO (Kax
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I KOHEYHOI'O MHOXMKECTBA ¢ OOJMEIIMM YHCIOM 3IEMEHTOR), MHOMKECTEO
38JIA10T OMHCAHNEM, YKASAB er0 Xapaxmepucmuyeckoe ceolicmeo, T.e,
CBOMCTRO, KOTOPHIM 00NANAIOT BCe BJIEMEHTH 3TOT0 MHOYKECTBA M He
ofsanaloT HUKaKue APYrue o6beKTE.

SafaavM ¢ IOMOMILIO ONMCAHNA HEKOTOPhIe MHOMECTBA,

Iycrs A={1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14}. Sagagum
5TO MHOXXECTBO ONUCAHNEM, HCNOAbL3YA MOHATHE XAPAKTEPHCTHIECKOTO
cBolicTBa, MHOKeCTBO A MOYKHO OXAPAKTEPHIOBATh KAK

«MHOXXECTBO BCeX HATYPaJbHBEIX Yncen oT 1 10 14 BKAIOYHTEILHOY,
MU KaK

«MHOXXECTBO BCEX HATYPANBHBIX UNCEJ, MEHbIMX 159,

MY, UCIIOJbL3YA BHAKHM €, < H GYKBY X AJIA NPOU3BOALHOTO 9Je-
MEHT& MHOJKECTBA A, KAK

«MHOXECTBO 3HAYCHHHA x, THe x € N u x < 15»,

Tor dakKT, YTO MHOKECTBO A COCTONT M3 3MEeMEHTOR X, YAOBJIETBO-
PAIOIIEX 2THM YCAOBHAM, 6yaeM 3aINCHIBATEH TaK:

A={x|xe N, x <15}.

B dnrypHEIX cKO0KAaX cHAuANA NuineTcd GyKEa X (IaH Kaxkas-aubo
Apyraa Oyxkea) — o003HaYEeHMe IPORSBONBHOTO 9/1eMEeHTA MHOMKECTRA,
3aTeM IIOC/e BEPTHKANLHON YepTHl ONHCHIBEETCHA YCJIOBHE, KOTOPOMY
RAOJKHBI YAOBNETBOPDATEL 3HAYCHAA X.

IIyers B — MHOMECTBO HATYPANBHHX HHCeN, KPaTHRIX 5. MHo-
KecTBO B aBnserca GecKoHeuHHIM. 3anuilleM OEepPBhie N0 9AeMEHTH
B IOpsAAKe BospacTauua: 5, 10, 15, 20, 25, ... .

MEuo:xecTBO B ¢ mOMOmLIO eT0 XapPAKTEPHCTHYECKOrO CBOMCTBA
MOMHO 388aTh TAK:

B = {x|x = 5n, n € N}.

Pacemotpum muokectBa C = {y|ly=2x, xe N, x<TjuD={2, 4,
6, 8, 10, 12}, 3T MHOKeCTBA COCTOAT U3 ONHHUX M TeX K¢ DJICMEHTOR,
B TakHX CAYYAAX TOBODAT, UTO MHOKECTBA PA6Hb, H mumyT C = D,

3aMeTHM, UTO HOPAAOK 3JIeMEHTOB B 3AIIHCH MHOXKECTB HE HMeeT
sHageunda, Hanpumep, MuoKecTBa {38, 4, 5, 6, 7} u {5, 3, 7, 4, 6}
PABHBI, XOTA JIEMEHTHI B 9THX MHOXECTBAX 3ATUCAHK B PA3NHYHOM
nopaake.

I I P
III./

ynpaxHeHns

1. 3anumuTe ¢ NOMOINLI0 MEPEYUCACHUA IIEMEHTOB, UCHOALIYA
dburypaste ckofKn, MEOKECTBO!

a) ABY3HAYHKIX UHMCeJ, HAUWHAIMUXCA nudpoit 6;

6) ABy3HAYHEIX YHCeJ, OKaHIHBaKOIuXxca nudpoi 7;

B) HATYDAJIbHBIX YKHCEN, JAKJIOUYEHHBIX MeXKAY uucaaMu 63 u 67;
r) HATYPAABHBIX YUCEN, 3AKIIOUEHHEIX MexXay uncaaMu 31 n 33.
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2. IIycTb A — MHOKEeCTBO ABY3HAYHEIX uuced, B — MHOMxecTBO
TPEX3HAYHBIX UHCeJ. 3aIHINUTE, HCNOAL3YA 3HAK €, KAKOe M3 YHACeN
48, 732, 29 npHAAANTEXKNAT MHOXKECTBY A, a Kakoe — MHOXKecTBY B,

3. Ilpouunralite 3anucek:
a)276c N;  8)3,7¢ Z; n).;: €@

6)-8¢ N; r)0¢ N; e)-243 € Q.

4. 3anumuTe, UCNOAL3YA 3HAKH € HJIH €, CASAYyIOUlee BRICKA3L]-
BaHHE.

a) 9HCI0 15 NPHHAAIEKHT MHOMECTBY N;
6) uucao 283 — mHaTypanbHOE;

B) 4Hci0 —41 He ABNAETCA HATYDAJILHBIM;
r) uncao =579 — mence;

B) uncao 0,125 ve ABAAETCA LEJIBIM.

5. BamumurTe ¢ NOMOMLBIO MEPEUUCIeHHA JNIEMEHTOB:
a) MHOXXEeCTBO ONHO3HAYHBIX YHCEe;
6) MHOXKeCTBO LeJILIX YHCes, MOAYAb KOTOPLIX MeHbIle 4;
B) MHOJKECTBO HATYPAJbLHEIX YMCes, KPATHRIX 3 ¥ MerpIINX 20;
I') MHOYKECTBO NMPABHJIBHKIX Apodeil co 3HaMeHaTeaeM 5.

6. SannmuTe ¢ NOMOIIBIO TEPEUNCICHHA SIEMEHTOB:
a) MEHO:KecTBO M cTOpoH maruyroabEuKka ABCDE (cM. puc. 1);
6) MHOXecTBO L 6YKB, KOTOpEIE HCIONB30BAMHCE [IJfA 3AIACH
CJIOBA «KOPOOKAa».

EOnpeneJmTe, IO KAKOMY IPU3HAKY COCTABIEHO MHOXKECTBO
YHCE:
a)A=1{3, 6,9, 12, 15, 18, 21, 24, 27, 30};
6) B = {17, 34, 51, 68, 85};
e) C = {17, 27, 37, 47, 57, 67, 77, 87, 97};
r) D = {13, 23, 43, 53, 73, 83}.

8. H3BecTHO, YTO A — MHOMKECTBO ABY3HAUHKIX 4dHuces, HGPHI
JECATKOB H €WHUIL, KOTOPHIX OAMHAKOBHI, B — MHOKeCTBO HATYPAJb-
HHIX YHCeJ, 3aKJI0UEHHEIX Me Ay uyncaame 19 r 30, C -— MHOKecTBO
HATYpPAJNbHBIX uHcen, MerpmmuX 100 m kpaTEHX 11, D — MHOMKeCTBO
ABYSHAYHEIX 4HCeN, B KOTOPMX uHdpa gecATKoB paBHa 2. Brigeaure
H3 3TUX MHOJKECTE PARHEIE MHOYKECTBA.

9. 3anuuInTe ¢ TOMONUILIO NEPEUKCIEHUA SIEeMEHTOB MHOMKECTRO;
a) X ={x|xe N, x <8}
6)Y={x|xe N, x>17Tu x < 25};
B)K={x|xe Z, x>-5unx<3
nL={x|xe Z, |x| <5}
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10. 3agaiiTe MHOMECTBO XAPAKTEPMCTHYECKHM CBOMCTBOM, 060-
3HAYHMR MPOASBOJBLHBINA 2/IeMEeHT MHOMecTBa OYKBOM x:
a)A={1,2,3,4,5,6,7, 8, 9
6) B={-4,-8,-2,-1,0, 1, 2, 3, 4};
B) C — MHOKECTBO HATYDAJNBHKIX aucen, Gousmmux 100,

11, Hasosure Kakue-EHOYAP 5 3eMeHTOB MHOecTBa X, €C/AH:
a) X ={x|xeN, x2>40}); 6) X ={x| x €N, x xpatro 3}.

12, 3anafiTe MROXECTBO IiepeunCIeHHEM 2JIEMEHTOB, €C/H;
a) M — MEOMeCTBO OOEIKHOBEHHBIX HOCOKPATHMEIX Apobeli ¢

OZHO3HAYHBIM JHAMEHATEeNeM, SAKJIOUEHHBIX MEHAY YHCIAMHA —;— " % ;
6) L — MHOKEeCTBO JeCATHYHBIX Apobell ¢ OHUM 3HAKOM IOCHe

3anaTol, BOMBIMHX % H MeHBIUX 1.

13. CocTaBETEe MHOMECTBO ABYSHAYHEIX YHCeJ, B 3ATTHCH KOTOPHX
HCIOJB3YIOTCH MUIb MuHbPEI:
a)l ub; 6)1,5u7; B)1,5u0.
14. CocTaBbTe MHOKECTBO TPEXSHAYHBIX YHCeJI, B 3AIHCH KOTOPHIX
HCIIOAB3YIOTCH UMb (LI
ay2uT; 6)2,7Tu 0.

@B TPEX3HAYHOM yucje oudpy coTeH oGosHaymau Oyksoiil a,
HPpY AecATKOR — OyKeol b, nudpy exuann — Oyxepoii ¢, Ilyere K —
MHOM(ECTRO TPEXSHAYHEIX UHACEJ] TAKNX, utro da - b=2ub+c¢=1.
[IpuHAZNEHNT AH MHEOKeCTBY K umcno:

a) 762; 6)316; ®B)681; 1) 9707
] | | | l | .\
I / YnpaxueHus ana NOSTOPeHNa

18. Hadiaure 1% uucaa 360. Haitaure 10%, 90%, 120% Toro
JKe YucJaa.

17. Haiignre:
a) 5% uucua 400; r) 75% uucaa 40;
6) 20% uuena 75; x) 150% umucna 240;
B) 50% wncna 16; e) 7% uncaa 35.

18. B Marasus apuBesan 5 T kaprodeas. B nepsrlii 7e8b MpoRaIn
30% Bcero raprodens, a Bo BTopoit — 40% ocrarka. CKOJBKO TOHH
Kaprodena oCTaloch IOC]e ABYX AHell TOProBaH?

19. Bxaragunk nonosxxua B 6ank 1500 p. Kaxyio cyMMy oR nmoay-

YHT Yepes I'ox, €CaIU 6aHK BHILIAYHUBACT BRIAJUYHKY AOXOR H3 pAacuéTa
16 % romoBEIX?



10 Frnasa 1. BupaxeHne U MHONXECTRG #rQ ZHANBHWA

¢

2. \/ NoamHoxecTBO

PaccMorpumM MHOkecTBO A = {2, §, 7, 8, 12, 35, 48}. Brigeaum
M3 3TOr'0 MHOMKECTBA Te 3JIEMEHTHI, KOTOpLIC ABNAIOTCA ABY3HAYHBIMH
gucaamMu, O003HAYHE 9Ty YacTe MHOXKecTBA A Oykpoit B, moayunm:

B = {12, 35, 48}.

Kaxariil asieMeHT MHOXKeCTRa B ABAAeTCA 3J1eMeHTOM MHOYKecT-
Ba A. MHO:kecTBO B HA3HBAETCA NOIMHONECMGOM MHONecmEa A.

Oopenenenne MaoxmecTso B nassiBaerca NOAMHOXECTBOM
MHOEECTBA A, ecIH KaxAbIH 3JIeMeHT MHOXecTEA B asaserca ane-
MEHTOM MHOMKecTBA A.

CaMBOANYECKY DTO 3ANUCHIBAIOT Tak: B C A (uuraloT: «B ecThb
MOAMHOMKECTEO As HJIIH «MHOMeCTBO B coleD:KHTCA B MHOMKECTBe A»).

IIpumMep 1. MHOXeCTBO TPEXIHAYHLIX YHUCEJ €CTh MOAMHOMKE-
CTBO MHOKeCTBa N HaTypaJbHBIX dHUCeJ.

IIpumep 2. MHOMXKeCTBO UHNCeN, KPATHRIX 4, ABAAETCA MOAMHO-
JECTBOM MHOKeCTBa UETHHX uncela (Kaxjoe YUca0, KpaTHoe 4,
JeauTea Ha 2, T.e. ABJIAETCA YETHBIM YHUCJIOM).

IIpuMmep 3. MuOXecTBO ToueK orpeska CM (puc. 2) asaserca
MOAMHOKECTBOM MHOXKecTBa ToueK oTpeska CD. (Kasxpas TouKa,
npuHagjaexKainan orpeaxy CM, npuHagIe:xuT TaKke orpesry CD.)

Jdaga MAA0CTPALHA COOTHOUIEHHSA MEMAY MHOMEeCTBAMH HOJb-
3yIOTCH CXeMaMH, Ha3LIBAEMBIMU ipyzami iiaepa. Ha pucynxe 3
H300payKeHB MHOXeCTBO A (§onbinoit Kpyr) ¥ MHOXecTBO B (Maaniit
KPYr, 38KJW0O4YEHHHNA BHYTpH GOJBIIOre). JTa CXeMa O3HAYAET, UTO
B — ToAMHOMKECTBO MHOMKeCTBA A.

A

p O

M D

Puc. 2 Puc. 3

ITogMHOMXECTEC JAHHOTO MHOKECTBA MOMKET COBIALATH C CAMHM
MHOKECTBOM, JTO BhITeKAeT K3 onpexenennd. Iloacirm Ha npumepe.

IIyete A — MHOXKeCTBO ABY3HAYHLIX HHCeJ, OKaHYMBAIOIIUXCS
HyJéMm, T.e. A = {10, 20, 30, 40, 50, 80, 70, 80, 90}, a B — mHO:xe-
CTBO ABYSHAYHHIX vuceld, KpaTHEX 10. Toraga B npeacrasiaser coboit
MOAMHOKECTBO MHOMECTBA A, TAK KAK KAMJA0e ABYIHAYHOE YHC-
Jio, KpaTHoe 10, oxaHuUMBAaeTCcA HYJIEM. 3HAUNT, KaXILH sneMeHT
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MHOXXecTBa B ABiseTcs 31eMeHTOM MHOKecTBa A, B To ke Bpems
MHOXECTBO A e€CTh MOAMHOMKECTBO MHOKeCTBa B, IOCKOJIBKY Kadjoe
ABY3HAYHOE YHCJO0, OKaHYMBalImeecs HyJdéM, KpaTHOo 10.

Wrak, B C A u A C B. U3 storo caneayert, uto A = B.

Ecnu mHOKecTBO B npeacTasisieT coboii MOAMHOMXKECTBO MHOMKE-
ctea A, npuuém B # J u B # A, To B HasuIBaOT cobcmaeeHHbiM nod-
MHOXMCeCmEe0M MHOMXKeECTRA A. 3aMeTHM, 4YTO ecjiu A — IPOHU3BOJIBLHOE

MHOXeCTBO, TO IIYCTOe MHOYKECTBO SBJSAETCHA IIOAMHOXXECTBOM MHO-
secrsa A, T. e. Bcerga @ C A.

J[I|i| .

v T ‘/ YnpaxHexus

20. Moxaxxure, 4yTo Kaximoe u3 Mmaoxecrs A = {1, 5}, B = {2, 3, 7},

C = {4, 5, 8, 9} asnseTcA TOAMHOKECTBOM MHOKECTBa OAHO3HAYHBIX
yuce.

21. IIycres L — MHOMECTBO ONHO3HAYHBIX HATYPAJABHBIX YUCEJ.
CocTaBbTe ¢ TIOMOINBIO IEepPEYHCIEHHA DJIE€MEHTOB IIOAMHOMXKECTBO
MHOxecTBa L, B KOTOPOM BCe 3JIeMEeHTHI:

a) IpOCThIe YMCIa; B) HEUYETHEIE YHCIA;
6) uéTHBIE UHnCHaa; r) uucna, KparHele 9.

22, Ilycte B — MHOKECTBO HATYPAJbHBIX 4ycesa, KpaTHbeix 3. Co-
CTABhTE C IOMOIIBIO NEPEUHCICHUA 3JIEMEHTOB TAKOE MOAMHOMKECTBO
MHOKecTBa B, KOTOpOe COCTOUT M3:

a) yuces, MeHbIOUX 55;

6) YETHBIX YMCEJI, MEHBIIUX 55;

B) HEUBTHBIX YHCEJI, MEeHBIIHX 955;

T') yuceJi, KpaTHBIX 26 u MeHBIIHX 55.

Jleonapa 3vinep (1707—1783),
mMaTemMaTuk, MexaHuk, Puank n actpo-
HOM, MO NPOUCXOXAEHWIO WBehapeu,
paboTtan B Poccum u lepmanumn; astop
cBbiwe 800 paboTt no matemMaTn4ecko-
MY aHanuady, Teopun 4Yyucen, audoe-
PeHUManLHon reoMmeTpuu, MaremaTu-
yeckon pusnke, HebGeCcHOM MexaHuke
W Ap.; OKa3an 3Ha4YnTenbHoe BNusHue
Ha pa3BUTME HayKu.
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23. IIpounTatiTe 3aIINCh:
ayNcZ G)NcC@; B)Z C Q.
H3zo0pasuTre Kax0e K3 9THX COOTHOLIEHHH MeXAY MHOXKXeCTBaAMH
¢ IOMOINBIO XKpyros ditaepa.

24, TlycTy C — MHOXKECTBO OOLIKHOBEHHEIX Jpobeit ¢ uncauTesemM,
PABHBEIM 1. 3anNHIINTe ¢ TOMOIILIO TIEPeUYNCAeHHUA JIeMeHTOB ITOAMHO-
JKecTBO MHOKecTBa C gapobeii:

a) ¢o 3HAMEHATEeJAMH T, 6 u 5; B) GoanIux -1%;
1 1 2
6) Gonbpmiux 16 H MEeHLIIHX 5; r) GoapIInx 3

25. M3 MHOXKecTBA ABYSHAYHBIX UHCEN BHIAEJANTE MOAMHOMKECTBO
Yyucea, ¥ KOTOPHIX:
a) cymMma nudp paBHa 9;
6) PasHOCTE MEXKIY YHCIOM ACCATKOB H YHCJIOM eXUHHL, paBHA 8;
B) IpoN3BeJieHHe YUCIA AECATKOB M YNCJAA elHHHL, DaBHO 8;
T') NIpON3BefeHNe YNCAA AeCATKOB H YHCJIA eANHHI, PABHO
CyMMe 9HCJIa JecCATKOB U YHC/Ia eJHHHIL.
26. laBnl MHOMKeCTBa:

A={x|x=2n,ne N},
B={x|x=4n,n e N},
C={x|x=6nne N).

Kaxoe H3 aTHX MHOMKECTB ABJAETCA HOJAMHOKECTBOM JAPYroro
MHOKecTBa? CAesaiiTe COOTBETCTBYIOLIME 3AMMCH, UCTIONAL3YA 3HAK C,

27. U3 "Hexoroporo MHOMecTBa P COCTABMIIM BCE €ro IOAMHOME-

CTRA.
3, {a}, {b}, {c}, {a, b}, {a, c}, {b, ¢}, {a, b, c}.
3anm:|1ﬂ're MHOXecTro P.

28. CocraBhTe BCe NOAMHOMECTBA MHOXKeCTBa A, ecan:
a)A = {1, 5}; 6) A = {8); B) A = {2, 3, 4}.

Ll \
VT T ’/anaxmeuua AN NOBTOpPEHNS

29. IlycTe A — MHOMKECTBO 4HCeSl, KPATHHIX 2; B — MHOMKECTBO
yucesx, kpatTamx 5; C = {135, 253, 374, 470, 586, 721}. Brunummure
Bce 9JIeMEeHTHE MHOMKecTBa C, KOTOpEIe:

a) NPUHAANEKAT MHOKECTBY A;
§) NpHHAaJIeXKaT MHOECTBY B;
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B) IPHHAJIE}KAT MHOKeCTBaM A 1 B;
T) He IPUMHAAJIEIKAT HH MHOXKECTBY A, HI MHOXKecTBY B,

30. Ha cknaja npuBesaun 3,6 T caxapHOTO mecKa, 3aTeM 75 % aToro
KOJMYECTBa OTNPABHJIN B MarasuH W NAJATKY, IPHYEM B MATA3HH
ornpaBuin Ha 0,9 T Goanme, yeM B madarry. CROALKO caxapHOro
TeCKa OTIPABHIH B NAJNATKY?

31. HaiianTe yHCJI0, €CAN U3BECTHO, YTO:

a) 2% aTOro 4ucna paBHH 3,5;
6) 70% ororo yucsya parHE 29,4;
B) 140% »sroro uyncaa pasHar 112,

i A
RN Vi KOHTPOALHLIO BONPOCH! W 3a8aHHA

1. IIpusepnTe OIPUMEPH YACIOBOTO H HEUHCJIOBOI'O MHOMKECTB.,
2

. YRaxHTe npnauaa, 0 KOTOPOMY COCTABJEHO MHOMKECTBO
A={-3,-2,-1,0,1, 2, 3}.

3. Yro Ha3HBASTCA NOAMHOKECTBOM AaHHONO MHOKecTBa? Ilpn-
BenuTe MPHUMED.

4. BanumuTe ¢ MOMOMIBIO TMEPEUUCICHAA 3JEMEHTOB MHOKECTBO
{x|]xe Z, x> -2 u x < 5}.

§ 2. YUCNOBLIE BhIPAXEHUA
/.\lll BbIPAXXEHMSA C NEPEMEHHbIMMK

3. V Yucnosuie sipaxeHus

BaM y)ke HeOAHOKPATHO NPHXOAHUJIOCH BCTPEUATECH ¢ YLUCAO8BMU
svipaxernuanu. IIpocTeHImnMn H3 HUX ABASIOTCH BHIPAYKeHHS, CO-
CTaBJeHHLIe U3 ABYX UMCeJ M OAHOrO 3HaKa geficrBma. IIpuMepamn

5 1
TAKHUX BhIpaxKeHHI aABaArorca cymma 2,7 + 3,42, pasHOCTH 9 32
npousBezenne 18 - (-0,25), wacrroe 1224 : 48.

Bosee coMHEBIMHE ARIAIOTCS YHCHOBLIC BRIPDAYMKEHHA, COCTABJICHHEBIC
13 HECKOJLKMX YHCOJ ¢ TOMOINLIO ARYX HAH DoJee SHAKOR AevcTBUll,
a Takxe ckobok, IIpupesém DpuMephl TAKUX BRIPAMKEHHI!

18-2,6-0,6; 0,6-1,7+10,2-13,2; 3,4:(1,6 +5,2).

CorsacHO H3BECTHBIM NIPABMJIAM IIOPAAKA BHITMIOJHeHUA AelicTBui,
NepBOe¢ U3 STHX BHIPANKEHHI MOMHO PACCMATPHBATL K&K PasHOCTDH
ymcna 18 u npoussezenna 2,0 + 0,6, Bropoe — Kak CyMMy npousee-
peanit 0,6 - 1,7 u 10,2 - 13,2, Tperbe — Kak 4acTHOE uHcaa 3,4 H
cyMMEt gamces 1,6 u 5,2.
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3aMeTuM, UTO B KAUYECTBE 3HAKA JEJEeHUA B YMCIOBLIX BHIpA-
IKEeHUAX YacCTO MCOOJAB3VIOT YepTy aApodu. Hanpnmep, BLIpAYKeHHe
3,4 : (1,6 + 5,2) MoxHO 3amIHUCATE TaK: 16 +5’2

B peayiapTaTe BBINOJHEHNSA JAeiiCcTBHit B YNCIOBOM BHIPAKEeHHH
HOJAYUaETCA YKCI0, KOTOPOe HABBIBAIOT SHANCHUEM GHIPANCEHUR.

Hanpumep, 3anaveHue Buipaxkenusa 8,6 + 2,7[2— - %] paBuo 9,5.

Beipaskerne 3 : (52 — 4 - 13) 3HAYeHKHA He HMEeT, TAK KAK HE BCe
VKa3aHHBIE AefiCTBHA MOYKHO BBINOJHUTEL {3HAYEHHE BHIPAXEHUA B
ckolKax paBHO HYJIIO, 4 JeJATH HA HYJIb HEIb3d).

O TaKHX BLIDQKEHHAX TPOBOPAT, 9TO OHU He UMEIOM CMbICAAR.

IIpu pemenun MHOrmMX 3aJa4 NPUXOAUTCA CPABHHMBATE 3HAUCHHA
YHCJAOBEIX BHIPaXKeHNiA. Pe3yabTaT CpABHEHHA 3AIHCHIBAIOT B BUAE
BEPHOT0 YHCJOBOTO PABREHCTBA MJIM HepaBeHCTBA.

CpaBHuM, HAaNpUMep, 3HAYEeHHA BHpaxenuit 12 -4 u 144 : 3. Tak
Kak 12+ 4 =48 u 144 : 3 = 48, 1o BepHO paBeHcTBO 12 - 4 = 144 : 3.

CpaBHMM Teneph 3HAYEHKA BhIpamKenwnit 3,5 - 2 u 8,4 — 3,2. Tax
Kak 3,5-2=17,a8,4 - 3,2 = 5,2, u npu srom 7 Soaswe 5,2, To BepHO
HepapeHcTBO: 3,5 ° 2 > 8,4 — 3,2.

He BHINOJAHAA BRIYHCJACHHII, MOKHO ONpPEJEJNTb, UTO 3HAYECHHNE
Beipaskenua 0,8 + 0,12 Goablite Hy1a ¥ MeHbIE 1. OTO MOYKHO 3ANMCATE
B BHAe ABYX Hepasencts 0,8 - 0,12 > 0 n 0,8 + 0,12 < 1 nau B Buge
oaHoro deoiinozo nepasercmea: 0 < 0,8 -+ 0,12 < 1 (uHTAIOT: «HOAL
MeHbIne mponaseaennsa 0,8 ¢ 0,12 u 0,8 + 0,12 MeHBITe e AUHEIBI» AN
Tak: «apoussegerre 0,8 u 0,12 Soabe Hyaa, HO MEHbIIE eANHHIEBI ).

JBa HepaBeHeTBa 84 > 35 u 35 > 17 MOKHO 3alIMCATH B BUJE
ABoitHOro HepaseHeTBa: 84 > 35 > 17 (uuTator: «84 Soxpmie 35 u 35
Oombpime 17»).

cla | A
N L 7 YnpaxHenus

32, 3anumuTe B B¢ BRIDAXKEHHUA!
a) cymMMy uHchaa 25 U mpomaBefenud Jucesa 16 u 74;
6) pasHoOCTh, HNpoH3BeJeHHA uuceJ 37 m 6 ¥ npouaBegeHUA
yuces 29 n 5;
B) mpou3BeAeHNe pasHocTn yncea 86 n 17 n ux cyMmbl;
T) yacTHOoe uncaa 98 u cyMMnul yncea 9 u 5.

33. BrisicHUTE, KAKWe YUCAOBLIE BRIpaKeHHUA He HMeIOT CMLIC/A:
(2,5-5,5:2,2):(48-0,3 - 1,3),

— . - — . .l; —*—-———5’5 : 2,2 — 2,5
(2,5 505 . 1!1) . {4’8 0'4 15)’ 4,8 - 0’3'1;3 '

2,8-55:22) 48+ 0,3-(-1,6)).
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34. BrmosauTe AeiicTBUA:
7 .5 1 11 _, 7).l 7))

1, ,2). .2 2 \.(31, 7
6) [1§+2§].13, r) (35 5} (43*24)

35. HalizuTe 3HaveBEne BbIPpAKeHUA:

a) (22,5 : 0,45) - (5,27 + 1,93);

6) (7,6 ~ 8,5) : (0,23 + 2,92);

B) 35,4 - (62,4 — 49,9) - 12,6 - 15,4;

r) 12,48 : (1,23 + 1,17) - 14,7 : 0,49.
36. Brunciure:
1

a)1+;:—2-; 3)2—2_ 1 *
1+3 9 _ 1
2-1
6 1-—L—; r)2- ———
1- = 24
1+3 9_ 1
2+1
Hponepn-re, BEPHO JIX PABEHCTBO:
1 1 1 1 1}, (1 1) {1 1
=[z=-zi+[z-2]+[=-2]
de7*78 8.9 [6 7] [7 s] [s 9)
1 1 1 1 1),(1 1).(1 1)
®)59t9.13 13.17 [3 5]"'(5 ﬁ)+[1_3 ﬁ)’

2 2 2 1 1 1 1 1
g — —_— = 1 —— + _——— + —— = Ll
LI RETRET [ 3] [3 5] (5 7)
chonwys NpuéM NnpexacTaBieHns Apobeli B BHJe pasHOCTH,
BREIIHCJIHTE:
1 1 1 1
854745 56 6T
1 1 1 1 1
%) 10 nmtne e " tEe w0
1 1 1.
2) E *et12t 20’
1 1 1 1
)l st 63" 95
Hl’[pnaenm'e npuMep ABYX NPABHABHBIX Zpobeit, pasHOCT: H
Npou3BeAeHNe KOTOPHIX PABHEL,
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b 3
Hpenc'raswe Ipobu 5 n 1 B BHJE

CYMMBI GAUKE0MHbLX (OT JIATHHCKOIO CJIOBA
aliquot — «HeCKOJIBKO») dpobeil, T.e. Apo-
Geli, uNCANTEIN KOTOPHIX paBHE 1 (TaKkue
Zpo6H BCTpedaloTCA B OJHOM M3 CAMAIX
APEeBHUX MHCHMEHHBIX CBHAETE/ILCTB MaTe-
MaTH9eCKHX 3HAHMH — B manupyce Patin-
4, MOTOMY MHOTAA TAKHE APOOHM HAZLIBAIOT
€rHIIeTCKHMH).

41. B pesy/aepTaTe nepecTAHOBKH nudp
ABYSHATHOIO YHCJA 3TO YHUCA0 YBEJHUHN-
Jock Ha 9. Hailigure Bce Takne ABy3HAYHEIC
YHCHA.,

42. Hataure pasHOCTh MEXRAY Ha-
HMEHBIIUM YeTHIPEX3HAYHEIM ¥ HANGOIB-
IHM TPEXIHAYHBIM YHCIAMMU.

43. Haitaure nponseeserne Hambodbmero ABY3HAYHOTO YHCIA H
Haubonsmeit npasuAbLHON Apody co sHaMeHaTedeM 11,

44. HaiiauTe Bce HecOKpaTHMEe ApOoOM co 3HaMeHaTejeM 12,

1
KOTODLIE 3aKJIOUEHEl MEXKAY THCIAMH 3 n—.

3
4

45. Haitaure aBe kakme-En6yAbr NpaBHABHBIC ApOOH ¢ PABHBIMH

JHAMCHATC/IAMHM:

a) CyMMa KOTOPBIX paBHA %;

6) pasHOCTE KOTODHIX DaBHA l;

9

B) IPOH3BeACHHE KOTOPHIX PABHO LI

3
T') YaCTHOE KOTOPBLIX PABHO —.

25°

5

Bmec'ro 3HAKa ¥ mocTaRbTe OJMH M3 3HAKOB JAeiicTBHA Tak,
YTOORI MOJYYHAOCH BePHOE PABEHCTBO!

6 2 3

1 9 1

2l 9 11,
%) 3 14 2

4 12 6
5 1 1
1-*7= ==,
) 6 4
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47, Peunre 3afavy, COCTABEB THCIOBOE BHIPAIKEHHE,

a) Ilepumerp Tpeyroabnukxa 20 cM. JiBe €ero CTOPOHH PABHEI
Mexcay coboii, a TPeTbA, MeHbINAA, CTOPOHA paBHa 4 cM. Kaxosa fnuua
PaBHHIX CTOPOH?

6) Ha ropoaa A B ropoa B BhHEeXaJaH OJHOBPEMEHHO MOTO-
IARJIHCT B aBToMoGmaucr. CKopocTs MoTOnuMKAA paBHA 80 xM/4, a
CKopocTs asromotuna — 60 xM/u. Kakoe paccroanue Oyzer mMexnay
HHMH depes 2 u?

48, HaliauTre HaunGogbmy0 NPABHIBEYI Apodb:

a) co saHaMeHaTenem 17; 6) ¢ uucaureaem 1.
49. Cpasnure apobu:
1 1 5 7 1 2, 2 3
3)5"5’ 6)ﬁnﬁ, B)EHE, P)SHT'
50. CpaBHuTe 3HAYCEHA BHPAIKEHUNH:
1.1 2,1,
a)8,7-1,m9,2-1,4; B)'§+EH '3""?,
1. 1 2 7
6)38:1,2n2,4-1,9; r) -5—+E n1—5-+§-6.
51, CpaBHUTe 3HAUMEHHS BHIPA:XCHWIA;
1 1 1 1 1.1
a) 0,99 - 0,44 u 0,99 + 0,44; I‘) E+§+E H E E.E,
. — 0.2 5_2,3,5.2 3,
6) 0,32 : 0,2 1 0,32 - 0,2; ,q)s 3+4H6'3 rg
7 8 1 7.8.1
B)1,8-2,25u 1,8 + 2,25; e) IE—Z-§n1§.4.3.

52. PacmosouTe YHCIa —%, 0,7m —2—1 B nopaake yOLIBaEUA

HX Moaynet,

53. Hailgnre DATh: 9HCeN, KAXKAOEe H3 KOTOpPHX Goasme 0,4, HO
5
MeHbIIe ﬁ.
54. CpaBrHTe 3HAYCHAS BhIpasKeHH, He NPON3BOAA BRIYHCASHMI,
a)1,45-0,9mu 1,45 : 0,9;
6) 3,06 -1,7u3,06:1,7;
B) 24,3 - (-0,3) u 24,3 : (-—0,3);
r 2,26 (-1,5) n 2,256 : (—1,5).
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55. IlpounTaiiTe ABOHOE HEPABEHCTBO:
a)5h <8 «<12; 6) 87 < 52 < 100.

56. 3anuimure B BUAE ABOHHOTO HEPABEHCTBA BHICKA3bIBAHME!
a) 5,4 -+ 0,3 Goapire 1 n MeHBIIE 2;

6) -5,72 - % Gonsme —2 u Mersme 0.

87. 3agaiiTe NyTéM MepeuynCcleAHA 3JIeMEHTOB MHOMKECTBO;
a){x|xe N,2<x<10}; 6){xlxe 2z, -5<x<3)

HHH- ¢

7 YnpaxHeHus: Ansi NOBTOPEHUN

58. CKoABKO MIPOIIEHTOB COCTABJISACT:

a) uncao 12 or yucaa 48; B) uncao 38 ot umncaa 475;
6) uncao 16,2 or uncxaa 54; r) uncio 94,9 ot uncaa 73?

59, Mepouku cocraBaanT 54 % Bcex yyammuxcs MKoanl. CKOMBKO
JeBOUEK YUATCH B 3TOH IIKOJIe, ecJIM B IIKOJe yYaTces 552 MannumMra?

60. CocraBbTe MHOXKECTBO ABY3HAYHBIX UMCeJ, B KOTOPBIX:

a) nudpa gecATKOB B 2 pasa MeHblIe HUGPh! e AUHMIT;
6) uudpa gecATHOB Ha 2 MeHbIIe NUGPH eANHUL.

\

4. \/ Cratucruyeckme xapaxTopucTUKu

g H3y4deHHA, 00paboTKH W AHANAH3A KOJUYECTBEHHEIX AAHHBIX
PASIMYHEIX MACCOBBIX COLMAJBHO-IKOHOMHUYECKHX IPONECCOB M
ABJIEHHH TIPOBOJAT CTATHCTUUeCKMe (OT JaTHHCKOTO CJOBa status —
«COCTOAAHWE, NOJIOYKeHHe Bemeii») uccjeAOBaHNA. Yie B APeBHHUX
TOCYAAPCTBAX BeJIH YYET HaceJleHHHA, cIocOOHOIO NIATHTH HAJIOIH.
C passuruem ofmecTea moTpeGoBANMCH HAYIHEIE MeTOAB! 06paboTKY B
AHAJIH38 CAMBIX pasHoOOpasHBIX ¢BegeHmii. Tak, B XIX B. noasunace
OHoJIOrHYecKaA CTATHCTHKA, HASBAHHAA GHOMETPHKOH M H3y4alomas
YUCJeHHEIe XaPAKTEePHCTUKY OTACALHEHX Onosorudeckux ocobeit u nx
nonyaauuii, MosxHO Ha3BaTh efne 0oJiee JecATKA Pa3JINIHBIX CTATHUC-
THK: 3KOHOMHYecKasa, PHUHaAHCOBAA, HAJIOTOBAH, AeMorpahHYecKas,
MEeANLHHCKAHA, METeOPOJIOTUYECKAA H T, A,

Kaxnoe craTucTnyecKoe HCCIAeJOBAHHE COCTOUT K3 cbopa M obpa-
6oTkn uadopManuu. Ha ocHOBe NOJYUYEHHBIX AAHHBIX COCTABJIAIOTCS
pasnuYHEIe IIPOTHO3H, OLleHHBACTCHA HX JOCTOBEPHOCTE H T. A. BaxxHON
samadveil, 6e3 KOTOpoil cTATHCTUYECKHE AAaHHEIE TePAIOT BCAKHI CMBICI,
ApJasieTcA 00paboTKA HONYYeHHBIX AAHHBIX.

Pacemorpum npuMep., YuamuMca ABYX CeAbMBIX KJaccoB ObLI
TNpeAJOXeH TecT N0 MaTeMaTHKe, cocToamui ua 10 sapammii. IIpn
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NpoBepKe paboT OTMEYANH KOJAHUYECTBO 3a4aHNE, BepHO BHINOTHEHHEIX
yuamumuca. Ioayauau ABa pajga YHACEN:

7 ¢As wnace: 8; 7; 2; 5; 10; 9; 8; 7; 7; 105 9; 6; 5; 8; 8; 10; 9;
9; 10; 7; 9; 10; 7; 9; 6;

7 «B» xnace: 8; 7;8; 6; 9; 9; 7; 8; 7; 95 9; 6; 5; 8; 7: 10; 9; 10;
10; 7; 8; 9; 7; 9; 9.

Pan naHHEIX, MOJYYEHHRX B Pe3yVABTATe CTATHCTHYECKOro He-
CleJOBAHUA, HA3BIBAIOT 6bi00pK0Il, 8 KAYKAOe HHCJIO 3TOrQ pARa —
eapuarmoii BHIOOpKA. KonuuecTBO uncelt B PAAY HASEIBAIOT 005EMOM
BeIfopku. B Hamem npumMepe o6néMoM BEIGOPKH ABAAETCSA KOJAUUECTBO
YYALINXCA KAKAOro KAacca, yUacTBOBABIIMX B TECTHPOBAHHH, B xas-
AoM caydae o0'béM BRIGOPKH paBeR 25.

HwMmes npueeAéHHBIe BRIINE ABA PAAA JAHHLIX, TPYAHO CPABHMUTH
Pes3yJAbTATH BHINOJHEHHS TeCTa yYaliMMMCHA KBYX KJACCOB. A eCJH
PacCMATPHMBATE PE3YALTATH, KOTOPhIE IOKASANHN BCe CEMUKJIACCHNKH
ropoga MAHM 1IeA0rQ peruoHa, To HHGopManua 6ygeT cTolb rpoMO3A-
KoM, uro orkamerca Gecnonesnoil. IloToMy AJMA CTATHCTHYECKOH
06paGoTKN JAHHKX PACCMATDHMEBAIOT PASJAWYHEIE CTATHCTHYIECKHE
XapaKTepPHCTHKH,

Opuoft 13 XapaKTePHCTHEK, INHPOKO NPHMEHAEMBIX B CTATHCTHYEC-
KHX MCCIEROBAHHMSX, ABNAETCA cpedHee apupmemuyecioe,

OnpeaeneHye Cpenapum apndmernIecKHM PANA NAHHBIX
HA3LIBAETCH YACTHOE CYMMBI BCEX BAPDHAHT PHAAA M KOJHIECTBA
BapHAHT.

IMocKOABKY KOAMYECTBO BADHART — 3T0 00/béM BEIGOPKH, TO Cped-
Hee apupmemuieckoe svibOPKU eCb LACMHOE CYMMBL 6CEX 6APUAHM
u 00zéma svibopKruU.

Haiiném, nanpuMep, cpeaganii 6auL1, KOTOPBIH# TOAYUMAM yUaI(uecs
7 «A» KJacca NIPH BLIMIONHEHHH TeCTA:

8+7+2+5+10+9+8+7+7+10+9+6+5+8+8+10+9+
25
49110+ 7+9+10+7+9+6 _
25

Takoil nojcuér cpefHero apudMeTHHECKOTO BLIGOPDKM He O4Y€Hb
ynoben. MoxxHO nocTynaTs HHave.

ITepennmem BHGOPKY XA 7 «A» KjIacca, pACIOJIOKHUB €€ BapHaH-
Thl TAK, YTOOH KaXXaas cleAyiolasa OHIa He MeHbuie npeimipyiteii,
Ioayyum: 2; 5; 5; 6; 6; 7; 7; 7; 7; 7; 8; 8; 8; 8;9; 9; 9; 9; 9;: 9; 10;
10; 10; 10; 10.

Taxkyio 3anuCh BEIGODKH HASHIBAIOT YNOPRAJOLeHHLIM padom dax-
roix (MK sapuayuornvim pador). Teneph Jerko BUZETH, 4TO 2 Ganna
MOJYYHJ OAWH YYeHHK, D Gananor — ABa yueHWKa, 6 Gannos — asa
VUeHHKA, 7 6aNJI0B — HATHh YIeHMKOB U T. 4. KoanuecTBO noABeHmii

7,8.
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OAHOR M TOi Ke BAPHAHTHI B BRIOOPKE HA3LIBAIT %aCMOomoil 3ToH
BapuaHTH. Tax, Hanmpumep, YacToTa BAPDHMAHTH 7 paBHA 5, yacrora
BapuaHTH 10 pasHa 5. CocTaBHM mabauyy wacmomn BapHaHT Ansa
yuamuxcq 7 «Aes Kiacca. B mepBoii cTpoKe samnmeM Bce BO3MOKHEIE
KOJHYecTBa 0aLI0B, KOTOPRIE MOIJIH HOJAYYHTH YUaIIUeCcH NPH BH-
TIIOJHEeHUN TecTa, T.e. uHceaa oT 0 go 10. Bo BTopoll cTpoKe sanumem
COOTBETCTBYIOIINE YACTOTHI, T.€. YHCJO YYAIOUXCH, DOJYYHBIINX
VKazaHHOe KOJHYECTBO GaJLIOB.

Banam 0 1 2 3 4 5 6 7 8 ) 10
Hacao
R 0 0 1 0 0 2 2 5 4 6 5

IIpoBepuM, He omubaHChL JH MBI OIPH DOACYETE YACTOT: CYMMAa
YACTOT JOMKHA OBITH paBHa 00béMy BHIGOpDKH. JleiicTBHTenBHO,
0+0+1+0+0+2+2+5+4+6+ 5= 25 (ecrecTBeHHO, HYJAH
MOJHO He mucaTth). Temeph MOMKHO BEIUNCJIHTSL CpPeRHee apHdMeTHYec-
2:145-2+6-2+47-5+8-4+9.6+10.5 _

1+2+2+5+4+6+5H

Koe BbIOODKH mpoile:

195
=25 = 7,8. Bamerum, uro cpefnee apupMETHUECKOE YIOPAAOIEH-
HOTO PAfa JAHHLIX H cpeAHee apudMeTHUeCKOe BHIGOPKH — OAHO U
TO K€ YHCJIO.

CoctaBuM Tabauny yacror BeIOOpKHU 1as 7 «Bes xiacca.

Bannm 0 1 2 3 4 5 6 7 8 9 | 10

Yuacno
VUamMxcs

0 0 0 0 0 1 2 6 5 8 3

3ameTnM, 4TO O0LIYHO B TAGIHLY YACTOT HE BKJIWOYAIOT BapHAHTEI,
YaCTOTH KOTOPHIX PABHEL HYAI0. B aToM cayuae TaGaHIa IacTOT AAS
7 «B» rnacea Gyaer rakoii:

BapusanaTa (6anm) 5 6 7 8 9 10

Yacrora (IMCA0 YIAUIUXCA) 1 2 6 5 8 3

HatinéMm o6ném BriGoprm: 1 + 2 + 6 + 5 + 8 + 3 = 25, Teneps maiiaém
5-146-2+47-6+8-5+9-8+10-3 _
25

cpeaHee apudMeTHUYeCKOE:

= E = 8,04.
25
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3naa cpegune Sannam yuammuxcea 7 «A» u 7 «B» KIaccoB, MOMKHO
CAeJaTh BHIBOJ, 9TO yuamnuecd 7 «B» B HelloM BEIDOJHHJIHN TECT Jy4-
e, MOCKoJAbKY 8,04 > 7,8,

CocrannenHsle TAOJAIIN YACTOT MO3BOAAIOT CAEJNATE H APYTrHe Mo~
JIe3HBIE BLIBOALI IO UTOraM MPOBeAEHAOrO TecTupoBanna. Hanpumep,
A1 nepBoit BEIGOPKH (PeayIbTATH YHAIMXCA 7 «A» K1acca) HAMMEHb-
mui nonaydeHnni 6ann paser 2, Haubonpmuit — 10. Pesyaprarn
BCEeX yJalUXCH KJACCA PACIOJATAIOTCA MEXKAY 3THMHA dncaaMu. Jdaa
BTOPOIl BEIGOPKH HAMMEHBIIAA BAPDHAHTA paBHa 5, HanGoubmaa — 10,
9T0 MOXKET 03HAYATH, UTO 7 «Bs Riacc no cBoell MmaTeMaTHUMeCKOH
OOATrOTOBKE ABNgeTcA OoJiee OJHOPOAHHIM, HeM 7 «A»,

Emé opanm moxasareneM, KOTOpPHIA HMCNOAL3YeTCA NPH aHAJHN3e
CTATHCTHYECKHX JAHHLIX, ABAAETCA PA3MAX DAAKA.

Onpeaenenue Pasaocrs HanGomsmeit ¥ EaAMMeRnbmmeill Ba-
pHART BHIGOPKH HASHBAIT PA3MaX0oM DHIA.

B paccMOTpeHHOM paHee IpHMepe pasMax nmeppoil BrIGopKH (MaIn
YIOPAZOYCHHOrO PAAA AAHHEBIX) paBeH 10 — 2 = 8, a Bropoit 10 - 5 =5,
PaaMax BHIGOpPKH HAXOAAT B TOM CJAy4ae, KOTAA CYIIECTBeHHON Aiasa
HCCJICROBAHUA ARJIACTCA BEJIMUMHEA pa3bpoca JaHHKIX B pAAy. K npiume-
PY, B METEOPOJIOTHH BAMKHA He TOJLKO CPeHECYTOUHAA TeMIepaTypa,
HO H YHCJICHHAS XapPaKTepHCTHKA Kojebannd TeMmepaTypel BO3fyXa
B TedeHUe CYTOK, T. €. pasMax BHIGOpKH.

3aMeTHM, 94TO HA OPAKTHKEe OPH aHAJH3E AAHHBIX, HOAYYEHHBIX
B pesyJabTATe HCCAeAOBAHMA, OLIBaeT YAOOGHO HMCHOAB30OBATH €Ié
OAHY CTATHCTHUYECKYIO XAPAKTEPHCTHKY — TaK HA3BIBACMYIO MOZY
BEIOOpPKH.

OnpepxneaneHHe. Bappanra Bboprr, HMeoman HanGommyio
9acTOTY, HA3HBACTCA MOROH BHIGODKH.

B paccMOTpeHHOM NpUMeEpe ¢ H3YUCHHMEM Pe3yJILTATOR TECTHPO-
BAHAA, NIPOBCAEHHOIO B ABYX CEALMBIX KJACCAX, MOZOH H mepBOro, M
BTOPOrO pAja ARBIAETCA YHUCJIO 9, KOTOpOe M B NMEepBOM, U BO BTOpOit
BRIOOPKEe BCTpeYaeTes dale APYyrux.

Moxy pasa HAXOAAT TOTAA, KOTAA HYYKHO BHIABUTL THONYHLIHE ANA
RaHHO# BLIGOPKM mOKasaresb. Eciu, HanpuMep, H3y4alTCH JAHHLIE O
pasMepax MyXKCKHUX py0aniex, MpoZaHHEIX B MarazhHe B ONpenenéH-
HH# JIeHB, TO YA00OHO OBIBAST BOCIOJL3OBATECA TAKHM HOKAZATENEM,
KaK MOZa, KOTOPHRIH XapaKTepUsyeT pasMep, NOAb3YIONHACA HAuBoAL-
IIXM CHPOCOM.

Ecau B BRIGOpKe ABA UHCJA BCTPEYAIOTCA ¢ OAMHAKOBOHR YacToToif,
IPeBOCXOAAIINECH YACTOTHl, C KOTOPEIMH BCTPEYAIOTCA APYrUe YHCIA, TO
o0e 5TH BADMAHTHI ABJAITCA MOZOH ANA JAaHHOre paja. Tax, B pAAy
2; 3; 3; 3; b; 5; 6; 6; 6; 7; 8; 8 aAne mogKL — 210 uHciaa 3 u 6. Moxker
CAYIHTBHCA, UTO B BeIOopKke GyaeT Gosiee ABYX Mo niH He 6yaeT Mozsl
coeceM. Hanpuwmep, pag 2; 2; 3; 3; 4; 4; 5; 5 He uMeeT MOAEL.
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Emé ogHOt XapaKTepHCTHKOM, HCOONbayeMoll B CTATHCTHKE,
asnsaerca meduana paga. Pacemorpuy npumep. CorpyaHuakn aabopa-
TOPHH NpUolpea AKIMH ORHOTrO mpeanpuatTHa. KonnuecTBo akmnid,
npuoOpeTéHHHX COTPYAHHKAMHU, OKAa3ajloch TakuM: 2; 3; 5; 6; 8; 9;
51. Hy»XHo OLeHHTEL cpeiHee KOJIHYECTBO NPHOOPETEHHEIX aKIHI.

Jannviii pajg He uMeeT MoAH. Haliném cpesnee apudmernuecicoe
— 2+5+9+3+8+6+51 =E=12.

7 7

HaitaeHHOE UNCI0 HE OTpasKaeT peaJbHON CHTYAUMU ¢ pacnpese-
JICHHEM AKLIHH MeXXAY COTPYAHMKAMH 1aopaTopuu, MOCKOJLKY OHO
6onbkIue MECTH U3 CeMH BAPUAHT pAza. J1a oleHKYU cpeaHeii BeJHUMHEI
nocTynuM nHave. CocTaBuM M3 NOMYUYEHHBIX AaHHKIX YIIOPAJO4YEHHBIR
pax ¥ HalinéM BapHAaHTY, 3AMUCAHHYIO B CepeuHe PAAa.

2; 3; 5; 6; 8; 9; 51.

OTy BApMAHTY HA3RIBAIOT MeauaHol pajga. Ona pasHa 6. Ecre-
CTBEHHO, HalifeHHOe 3HAYEeHWE JUIP NPHOIHKXEHHO XapaKTepHayer
cpeAHH mOKasaTeas pAJA, OFHAKO STA XAPAKTEPHUCTHKA OJHIKe K
AefiCTBHTENBHOCTH,

Ecau pax umeeT 4éTHoe YHCJIO BADHAHT, TO B KAUECTBe MEAHAHEI
PaccMATPUBAIOT cpeAHee apH(MeTHYECKOe ABYX CPeJHHX 3JeMEHTOB,
Hanpumep, meguanoii paga 3; 3; 4; 5; 5; 6; 6; 7; 7; 40 asnaerca

5+6_5,5'

cpefHee apndMeTHYeCKoe unces D u 6, T.e.

Onpeaeneunune, Ecan B ynopaaoueHHOM Paay ZAHHMX He-
YéTHOe UHCJIO BAPHAHT, TO CPEAHAA IO CUETY BAPMAHTA HA3LIBACTCH
MeauaHoi, Ec/in B ynopaAnoYeHHOM PAZY YETHOE TMCIO BAPDHAHT, TO
cpeaHee apud)MeTHULCKOE ABYX CPEeAHHX IO CUETY BAPMAHT HA3HIBA-
eTCA MeIHAHON.

Mexguano#i nTpouaBoJLHOK BEIGODKH ABJAETCA MeAUAHA COOTBET-
CTBYIOIErO YNOPAROYECHHOrO pAAA. 3aMETHM, YTO eCJH YIOOPAAO-
YeHHHH pAA AaHHEX coAepskHT 2n — 1 papHaHT (# — HaTYpaJbBHOE
YHCJIO), TO MeinaHol ARNAeTCA n-A BADHAHTA, 8 €CJIN YIOPAZOUeHHH R
pAA DAHHBIX COAEPIKUT 2n uHuCes, TO MeAUAHON ABNAETCH CPegHEee
apudMeTndecKoe n-ro 1 7 + 1-ro unce,

IIpumep. Bo BpeMa copeBHOBaHUM Mo cTpearle cOOPTCMEH HAa-
6pas creayiolee KOJH4YeCTBO oukon: 9; 9; 8; 10; 8; 7; 9; 10; 8; 7.
Hafigém: a) ofbém BHGOpKH; () cpegHee apndMeTniecKoe BHMGOPKH;
B) pa3MaXx; r') MOZY paaa; A) MeIHAHY BRIGOpPKH,

HOia peureHus safauH 3anUINeM YOOPAAOUYEHHLIA pAA AAHHBIX:

7, 7;8;,8;8:;9; 9;9; 10; 10.

a) Cnoprcmen caenan 10 BrnicTpenoB, 3HaumnT, 00bHEM BEIGOPKH

paBen 10,
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6) Haitném cpesnee apudMeTHUYECKOEe BHIGOPKH
7-2+8:3+9-3+10+2
10
B) PazMax paga pasen 10 - 7 = 3.
r) ¥ gagHOro psaga Ase MOAH: 8 u 9.
A) Hafiaém MeamaBEy BHOOpKH. HaEHHN DAJ COAEDKMT UETHOE
yncio BapuanT. HalinéM cpeanee apudMeTHYecKoe ABYX YKCEJ, 3AIM-

CAHHBIX B CepeinHe PAAA: §—;3 = 8,6. Meauanoft BRIGOPKN ABAAETCH

yucao 8,5.

= 8,5.

III'II ’\

/ YnpaxHeHus

61. Haiiaure o6béM, cpeanee apudMeTHUECKOR, PA3MAX, MOAY M
MeaHaRY BEIGOpPKHU:
a) 13; 12; 10; 12; 10; 14; 13; 10;
6)0;1;1;1; -1; 0; 1; 0;
B)—5; -7: 8 -1;0; 2;: 1;: -3;
r) 117; 121; 121; 121; 121.

62, Ilmennne 3aceAHO TPM MOJA, NICIMAAH KOTODHIX PaBHH
10 ra, 12 ra u 4 ra. Cpeasaa yposxkafiHOCTs HA MepBOM IOJI€ COCTAB-
naer 18 i1 ¢ 1 ra, 5a BTopoM — 18,5 1y ¢ 1 ra, Ha TperbeM — 23,5 o
¢ 1 ra. Kakosa cpeaussa ypoxkalfHOCTh IMeHHIH, coOpaEEOH ¢ TPEX
moneii? Karaa na cTaTHCTHYECKHAX XapaXKTepDHCTHK HalineHa?

63. Kax usMeHATCA pasMaX, MOAA M cpeAHee apudMeTHuecKoe
BuIOODKH, eCaH:
a) K Heit 700aBUTH HANMEHLIOYIO BAPUAHTY;
6) r Heil fo6aBMTH HAUOONLUIYIO BADHAHTY;
B) BHIYEDKHYTh M3 Heé HAMMEHLINYIO BAPHAHTY;
T') BRUEPKEYTh H3 Heé¢ HANGOALIIYIO BAPHAHTY 7

64. Cpeanee apudMernueckoe BRIGOPKH U3 AeCATH 3JIEMEHTOB
paBHO 22, K BmGopke mpunucann uucao 11. Yemy paBHO cpeaHee
apn@MeTHUYecKoe HOBON BRIGOpKH?

65. Cpeanee apndmMermaeckoe Brifopku M3 16 umces pasno 218,
M3 pafopKH BHIYEePDKHYJAH BapHaHTy 338, Yemy paBHO cpeasee apud-
MeTHYecKoe nonyuunireiica BeiGopru?

686. Cpeznnee apudmMerniyeckoe BHGOPKH U3 12 s1eMenTOB paBHO 15.
B aty BuGOpKYy A0GABHIIH elé OAHO YHC]O, MOCIE Yero cpeaHee apudme-
THYecKOe CTaJO parHO 14. Kakoe yucno gobanau?
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67. ¥ Ttpoux apyseit-cemuxnaccHMKOB: ArApes, Bopuca u Bacn-
JHA — K KOHIY nepBoill ueTBepTH mo aarefpe OKA3AMACH CIeIyIOMIUE
OTMETKH:!

Angpeii: 5; 4; 4; 3; 5; 4; 5; 5; 4; 3; 5; 5;

Bopuc: 3; 3; 2; 3: 4; 4; 43 3; 3; 2; 4; 43

Bacuamit: 5; 5; 5; 4; 5; 5; 5; 4; 4; 5; 5; 5.

a) 3anNmHTe pAA SAHHEIX AAA KayKAOro yYeHHKA.

6) Karoii cpegauili 6ann mMeeT K KOHNY YeTBEPTH KaXKIbINA
VYeHHNK?

B) KaxoBa Hanfosiee THIIHYHAA, XAPAKTEDHAA OTMETKA KAMIOTO
U3 HUX?

r) KakoBa cpeanas sapranTa (MeauaHa) Kaxkaoro paja? Kakymwo
OTMETKY, BEpOATHEe BCEro, DOJYYHT KasKAblit 13 ApyseH 3a
YeTBepPTh?

68. B suiGopre 12; 14; 15; 17; 17; 18 ogra BapMaRTa OpONyIleHAa.
Haiigure eé, ecin H3BeCTHO, 4TO:
a) cpeAnee apndMeTHYecKoe BLIGOPKH paBHO 15;
6) pasMax paas JAaHHBIX PABEH 8;
B) Pa3Max psaja paBeH 7, a cpefHee apH(pMETHUECKOE BRIPamKa-
eTcA UedbIM YHCJIOM.

69. Yuanmeca 7 Knacca nposesu 20 3KCIIEPUMEHTOR Mo noadpa-
CBHIBAHMIO UTPAJBHON KOCTH. OTMedas YHCIO BHIOABIIKX OYKOB, OHHA
NONYYHNHM CReAYIOUINe AaHHbIe:

3;4; 1; 6; 6; 2; 1; 2; 4; 5; 6; 2; 3; 6; 4; 4; 1; 2; 5; 3.

CocrasbTe ynopaAo4eHHbIN DAL AaHHBIX W OPEJCTABLTE €r¢ B BUJE
rabaunm uacror. Hafigure cpegnee apudmMeTrnyeckoe, pasMax, Moy
M MeAUAHY YOOPAAOYEHHOIO PAJA JAHHLIX.

70. PeayabTATHEl CTATHCTHYECKONO HCCASNOBARMA GBIIH SAIMUCAHE
B BHAe TaGJHUIBl YACTOT, HO OAHA U3 BAPHAHT ObLIa yTpAYEHA.

Bapunanra 8 11
Yacrora 4 6 4

BoceraropuTe mponyleHHoe B TabaKe YNCI0, €CIM H3BECTHO, UTO
cpeaHnee apudpmernueckoe BHGOpKH paBHo 10. KakoBnl o0BéM, Moaa,
pasmMax ¥ MeanaHa 3Tol BHIGODKHT?

71, IIpoBepKa CKOPOCTH UYTEeHHS CEMHKJIACCHUKOB (KOMMYECTBO
CJIOB B MMHYTY) Aaja pe3yJbTATHI, 3aHecéHHHeEe B TabiHOy 4acTOT
(cKopOCTh YTEHHMA YUCHHKA OKDPYIJIAJIACH JO ACCATKOB).

CKOpPOCTE YTeuns 100 110 120 130 140
Yucno yUYammxes 3 6 7 5 4

IIo rafinuie nafiguTe: 8) YHCAO YUAIIHXCA B KIacce; ©) THRHY-
HYI JJIA YUAMHXCA KJacca CKOPOCTE UYTeHNA; B) BeAHUYNHY pa3bpoca
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PesyJBTATOB; T') CPEAHIONW CKOpocTh uTennsn. Kaxnme crarucruyeckne
XAPAKTEePHCTHKHA MCNOJNbIOBANIHCEH A OTBETA HA BONPOCH?

\
CTry ./ YnpaxHenus Ans NOBTOpeHus

72, HaiianTe 3HaUeHVEe BHIPAKEHMSA:
2 (7-6,35):6,5+9,9 .
(1,2 136 +1,2:0,25 -1—5-] 3 'i'i

16 24

[o,s $1,25+ L 1i-i]-3
6)

5§ 7 11
1 1 !
+ — H -
[L5 4] 183

I73. PaccToaHMe MeXAy MAINIMHAMH, ABHMKYIODWMACA IO MIOCCe,
paBHO 100 xM. CropocT MameE paBHH 75 KM/4 1 90 kM/u. Yemy
MOXKeT GBITh PABHO PACCTOSHUE MeXKAY HuUMHU yeped 1,2 gaca?

74. CpaBHHTE uuCIa:

1 7
8.) 5 H 0,5, 6) 0,7 H —ﬁ.

¢

5. V Boipaxesus ¢ NePeMeHHLIMM

PaccmoTpuM ABe 3agavuH.

3axaga 1. 3aBox exreiHeBHO HepepabaThBaeT 5 T MONoOKa, CKOIBKO
TOHH MOJNOKA nepepaGoraeT 3apox 3a p auel?

3apaua 2. [NIupusa NpAMOYroJIbHUKA PaBHA 5 CM, A JUIMHA D CM.
Kakora niomaas 9TorQ OpaMOyroabHuKa?

PemeHre KaXao0i HX STHX 38744 MPHBOAUT K OAHOMY H TOMY JKe
BBIPAXKEHHIO 5P, 3HAYEHHEe KOTOpOro 3aBHCHT OT 3HaueHnit p. Ecan
p=1,1056p="5ecamp=2, To 5p =10 u 7. 5. C usMeHeHUeM 3Ha-
YeHHH p H3MeHsIeTCA H JHaUYCHHe BhIPAXMCHUSR DP,

ByxBY p B 2TOM BHIPDAXKEHHU HA3LIBAIOT NnepeMeiHoll, a CAMO BHI-
pakeHne Dp — suiparcenuem ¢ nepeMenmoii.

B mepBoii 3aauc nepeMeHHas MOXeT IPEHHMATE JIMIIEL HATYDAIL-
HLIe 3HAYEHMA, RO BTOpolt — NKObie MONOKHUTENbHEE, B TOM YHCJE
H ApoCEBIe.

Ecnn sxe Mbl OyaeM pACCMaTPHBATE BHIpaXXeHune 5p, HUKAK He CBA-
3aHHOE ¢ KOHKPETHOM 3a/Iavel, TO B HTOM caydae NePpeMeHHAA P MOXer
NPUHUMATDL JI00ble 3HaYeHHA (Oenble H ApodHLIe, TOJMOMKHTEIbHEIE
H OTpHIATeJBHHE),
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Ilis sanvcH 3HAYEHWH BBIDAXKEHUSA IIPH PAa3IMYHBIX 3HAYEHHAX
IIepeMeHHOH YacTo UCIoab3yoT Tabnunel. Tak, 3HaueHHA BhIpaXKeHUA
S5p npwu Bcex HATypaJbHBIX p, He IIpeBbllalomux 6, Oyayr sanucaHbl
B Tabiauue:

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

ITomobunie Tabauilbl UCHOJb30BaNMCh ellé B [IpesHemM Basuaone:
Ha MIWHEAHBIX TaGauukax, oTHocammuxca k XVIII B. go H. 3., npu-

Sl 1
BOAATCA TAOJAMIILI JJiA BLIUYMCJIEHNA 3HAUEHUS BRIpasKeHwu n’, nd, —
n

ua ap.

MgI paccMoTpenu ciaydail, KOria BbIparkeHHe COLEpPKajio OJHY
nepeMeHHY10. BrlpaxkeHue MoKeT COfepyKaTh 1Be, TPpH U Oosee nepe-
MeHHBIX. Hanipumep, BeiparkeHue x — S5y COAEPIKUT ABe NepeMeHHbIe:
x u y. Ero 3sHayeHue 3aBUCHUT KaK OT 3HAUYEHUY IIepeMEeHHOM X, TaK U
OT 3HauyeHU# nmepemMenHol y, Eecnu x =8 uy =1, o x — Sy = 3, ecu

1
x=0ny=g,Tox—5y=—1nT.ﬂ,.

J.IJ!H 3aIlliCHA 3HAUYEeHUH BBIDaXXeHudA € AByMA NIepeMeHHBIMH HC-
noab3yioT Tabauuy ¢ asymsa sxogamu. Hanpumep, 3HadeHusa BhIpa-
skeHud 2x — 3y, rae X ¥ y MPUHUMAIOT 3HaveHud 1, 2, 3 u 4, MOXKHO
3anucaThk B Tabauily:

P 1 2 3 4
1 -1 -4 -7 -10
2 1 -2 -5 -8
3 3 0 -3 -6
4 5 2 =1 —4

Tabuunei ¢ ABymMsa BXoZaMHu ABIAeTcA Tabauia KBagpaToB HaATy-
PanbHBIX YHCeJ, IPpUBeAEHHAA Ha dopaalie B KOHIE YUeOHUKA.

paHcya Buet (1540—1603), dpaHuys-
CKMIA MatemaTtuK, no npodeccun KpucT;
BBEN B anrebpy OYyKBEHHYIO CUMBOJIUKY, YTO
Nno3BoNWUI0 paccMarpuearb 0bLume MeToabi
peLeHns1 ypaBHEHUA.
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PaccMoTpUM BHIpaskeHne p (_l_ 5 IIpu nofoM @ # § 0RO IPMHHMAET

onpeAenéHHoe saaveHne. IIpu a = 5 0HO TepAeT CMBICA, TAK KAK MBI

noaydaeMm JHCIOBOE BEIDaKeHue % s+ B ROTOPOM JeJHTENb PABCH HYJAK).

ITosTOMy TOBODAT, UTO IPH @ = 5 BLIpAXKEHHE

Heé uMeent cmbic-

Aa, a Ipu J1I060M @ # 5 0HO uMeem cambici. MHOMXKeCTBO BCex YHCe,
IpH KOTOPBIX BRIpAXM(eHHe ¢ MepeMeHHOH HMeeT CMBIC], HA3BIBAIOT
MHONECMEOM QONYCMUMBLX 3HAYERULL NepeMennoil NIH 00AaCmbio
donycmumbix snavenulil nepemenroli,

BrpaseRnna ¢ nepeMeHHLEIMH NPHUMEHAKIOTCH AJIA 3alIUCH YHCeN
ompeAenéHHOro BuAa. IIpunegéM npuMeprL.

Jli060e uérHOe HATYPAJILHOE UMCIO MOMHO NPEACTABHTDL BHIparke-
nueM Buga 2n, rae n € N. HeiicTBurenbHo, ecan Mpl OyaeM BMeCTO
n nocjaeR0BaTeNBLHO OOACTABAATH umucaa 1, 2, 3 u 1. 4., TO IOAYUUM
MOCJIeA0BATENEHOCTE YETHEIX yucea: 2, 4, 6, ... .

Beaxoe HATYPAJIbHOE YHCIIO, AAIONIee IPH AeJieHHA HAa 3 B OCTATKe
2, MOXXHO 3anucaTh Tak: 3n + 2, rae n — HeJoe HEOTPHOATEILHOE
YHCHO.

Becakoe ABYZHAUHOE YMCJIO MOSKHO 3aInCATE B Buge 10a + b, rae
a — mudpa gecaTkoB, a b — mudpa egnHnn. B 3TOM caydae 3Ha-
YeHNAMH IepeMeHHEIX ¢ U b ABJIAIOTCA OAHOZHAYHHE HATYPaJbHEIE
yueaa, npuuéM ¢ # 0. JBysHauHOE YHCIO, COCTOALLEE U3 G AeCATHOB

M b eIMHUI, 3ANUCKIBAIOT TAK: ab (UepTa CBepxy FOBOPHUT O TOM, 4TO

AaHHOe BHIpAXieHUe He ABJACTCA NPON3BeACHUEM MePpeMeHHRIX @ U b).
AHaJIOTHYHO, MCNOJIbL3YA MePpeMeHHbIe @, b U ¢, MOKHO 3aITUCATH

Tpéx3nayHoe yucno B Buje abc = 100a + 100 + ¢, rae a # 0.

Bripaxenns ¢ nepeMeHHBIMH HCIOJL3YIOTCHA TAKMKe A SANHCH
PABEHCTB H HePABEHCTB, COAePXKAINX nepeMenHsle. Hanpumep, npea-
aoxkenne «CymmMa ZBYX umces papHa 50» MOYKHO 3AaNIACATH B BHIE
paBeHCTBa X + y = 50, B KOTOpOM GYKBO# X 0003HAYEHO IIePBOE YUCJIO,
a 6ykpoii y — Bropoe. Ilpeanoxenne «B aBTobyce eaer He Gosee 20
YeNMOBeK» MOYKHO, 0003HAYHEB YMCJIO0 MACCAXKUPOB 6YKBOM X, 3ATIHCATH
B BHJe HepaBeHCTBA X & 20 (MHTAKOT: «MKC MEHBLIIEe UaKN paBHo 20» ).
Ora sanmuck 03HAYAET, 4TO X < 20 mau x = 20.

HepaBsencTBa, COCTABNIEHHEIE ¢ IOMOMIBIO SHAKOB < M >, HA3BIBA*
OTCA CMpozuMiu, 8 HePAaBeHCTBA, COCTABRJIEHHEE ¢ IOMOMIBI0 SHAKOB
S H &, — Hecmpozumu.

C noMompro BRIpaskeHuii ¢ IepeMeHHBIMA H HePABeHCTE 3aITHUIeM
onpefieleEne MOAYAA YACHA:

a,ecan a > 0
? i lal {a,ec.nua?ﬂ,
a -

|a| = {0, ecnim @ = 0, uam xopoue:

—-a,ecia a < 0.
-g,ecnia < 0
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cd | \

NN 7/ YnpaxueHus

75. 3anuuiuTe B BHAe BHIDAYKEHU!
a) CyMMY YABOSHHOTO NpOM3BeNeHU uucen a # b u yucuaa 1;
6) pasHOCTH YTPOGHHOTO IPON3BEeAeHUA YHCceN b ¥ ¢ ¥ 9ucaa 5;
B) NpOHU3BeAeHHUEe CYMMBI UNCeJ ¢ M X U UX DASHOCTH,
I') 4aCTHOE YHCJA X U CYMMEI Ynces a 1 b.

76. Ilonb3yach TepMUHAMM «CYMMAa», «PasHOCTb», «IpPOM3Bele-
HUe» # «9aCTHOe», IPOYUTAKTE BhIpaXikeHne:
a+b
a) xy + 8; B) — A) (m = 5) « (m + 5);

6) (x + 10)y; r)} 2a — 3b; e) f +

£
7
77. 3anuinnTe B BUAe DABEHCTBA MpeMIOKeHUE:

a) cymMma umces x H 15 paBna 36;

6) pasHoCTh yHeaa X H yncaa 27 pasHa 19;

B) 4ncio x Goapure 9 HA 7

) 4KucAo x MeHbmre 18 Ha 3.

78. BanummTe B BH/e PAaBeHCTBA IPeAJOXKeHHe:
a) mpousBejienne uncen 25 u y pasuo 400;
6) uncno y Gonbure yucaa 8 Ha 14;
B) uucyxo y Goabme uncna 9 B 5 pas;
) uHeno y MeHbIne guciaa 375 B 3 pasa.

79. Haligure 3HaueHNe BHIPAYKEHUA:
a) (2a + 5)(2a — 5) npu a = -1,5; 2,5; 4;
6)b>— 60+ 9 npud=-2; 0; 6;
B) |x|+|x-2[npu x = 0,5; 1; 1,5; 2;
r)ly-3l+|y+3inopny=-6; -5; 5; 6.
80. Haifignre MEOXecTBO dHaueHN#t BRIpaXKeHM:
a)4x - 3,ecnm x € {-2, -1, 0, 1, 2};
0)3-4x,ecsmx e {~2,-1,0, 1, 2.
Kaxkumu upciaMu ABJIAIOTCA COOTBETCTReHHEIC 3HAUCHMS BLIpAXMe-
Huit 4x — 3 u 3 - 4x (1. e. 3HAYEHHA, IPHHUMAEMEIe TPY OAMHAKOBLIX
3HAYEHHAX X)?

81. 3anoannTte rabAULy, BHIYACINE 3HAYCHHA BuIpaXkeHuii 15 — 3a
A 3a — 15 ana ykasaHHRX B BepXHell cTpoKe 3HAUEHWd X

a -3 -2 -1 0 1 2 3 4 5
15 - 3a
3a-15

Kaxumn uHcIaMH ABAAKTCA COOTBETCTBEHHLIE 3HAUEHHA 3THX
BHIpaceHWit?
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Haﬁnm'e MHOJKECTBO 3HAUECHUII BLIpAKeHN:
aya—lalrreac Zu lal<3;

6)'—:—|+a,r,ueae Z,a*x0un-3<axhb.

IIycrs y € {—5; —2; 2,5}. CpaBEMTE COOTBETCTBEHHbIE 3HAYE"
HHUSA BhIpaKeHMIl:

a) 20 — 5y m 20 + by; B) y(y—l)u 22 3
2 ¥y -y
25 2y -5

84. Ilnowaaer xaprodeJbHOrO IOAA COCTABJAET ¢ ra. B mepsuiit
AeHp Kaprodens cobpanu ¢ 15 % nnomaau nona. C kakoid mionagu
€ro NpeacTouT yopare?

85. B marasuHe 6uin10 b Kr orypumoB. CKOJBKO KHMJOTPAMMOB
OTYDPIIOB OCTAJIOCH B MArazWHe mocJie TOro, Kaxk npoxauu 20 % Bcex
orypmos?

86. Terpags cTouT X ., a aBTOpy4Ka ¥ p. Kynunau 15 rerpaneh
1 2 apTopyurH. CocTaBbTe BHIPAYKEHHE, OUpefeasdroiiee oGy CTO:
MMOCTb MOKYIIKU,

87. Cun Mosoxke MaMBI Ha b JleT B cTapmie cecTphl Ha 3 roza. Ha
CKOJIBKO JIET MaMa cTapiie aouepu?

88. Haitaure snavenne Beipaskenuda 0,5a + 0,60, ecan:

a)a = 0,4, b = 0,25; 6)a-~%,b-=1%.

89. Briuucaure:
a) (83x ~ By, eciiw x = -1,5, y = -0,9;
1 1
2_ — — e b
6) y2 - 3xy, ecau x yiX Ay
B)ax + 4y, ecnu g = 5, x = ~2, y = 10;
1 1

1
r)bc—ac,ecnna—g,b-= 8 e 3"

90. CocTaBpTe M BANOAHUTE TAGJINILY C IBYMA BXOJAMHU, BLIYHCIUB
SHAYEHHMA BHIPAKEHNA:
a) a®*— 2ab + P npwm Bcex UeaHX & B b, YAOBAETBOPAIOMIUX
nepasenctsaM |al <4 u [b]| < 4;
6) (@ + b)? npu Beex weawx @ u b, YAOBAECTBOPAWINAX HEpa-
sencream lal < 8u [b| < 3.
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91. Tlo Tabanme KBAIPATOB HATYPAIBHBIX YHCe, NPHBEAEHHOH Ha
dopaane B Konne yuebnura, nafiinTte 3HaUeHHe BHpPaykeHNd n’ npu
n = 37; —39; 4,3; -8,1.

92, HUsBecTHO, YTO NPH HEKOTOPBLIX 3HAMEHHMAX a U b 3HaveHNe
BeIpaKeHua a — b paeno 1,2, Kaxoe 3Ha9eHUe NPDHEHMAaET NPH TEX
JKe SHAYEHUAX 4 ¥ b BHIpaykeHUe:

. . 12 6
a) 3(a - b); 6)b - a; B) poary T) b—a?

93. H3BecTHO, 9TO NPH HEKOTOPHIX 3HAYEHHAX NEPEeMEHHEIX M U

7 3HAMEHNe BRIpAKEHNA -’f:— pasuo 1,2, Kakoe 3HayeHEHe IIPH TEX Ke

3HAYEHNAX NePeMEeHHBIX M B N NPHHUMAET BRIpAXKCHHE:
a) = 5) 3+ 22;
m m
bm 3m-2n
6) ——; r) ————
) 3n ) 2m+n
94. Ha pucynke 4 usofpakeHa ¢ury-
pa, AAA KOTOPOH YKa3aHa A/IUHA OTDE3KOB
(2 canTHMerpax). CocTaBbTe BHIpAXKEHUE
AnA BRIYACTEHUA eé maomagy (B KBaApaT-

HEIX CAHTHMETPAaX).

Jb‘-.
. ] ¢

A
e
Y

0.5a

s L 95. HaiiaguTe 3HaueHHe BBIPDAXKEHUA
10a + b, ecan:
a)a=1,b=3; Bla=4,b=1;
6)a=2,b=7 ra=51">=0.

a N 96. IIpepcraBrTe B BHJe CYMMBI BBI-
paKeHue:
a) xyz 6) a0b; B) abed.

A

Puc.4

Haﬁ,qn're Bce JABY3HAYHBIC YHCIA ab, 3HaA, 4TO:
a) ab - ba = 36; ©) ab + ba = 22.

98. HaiiauTte ofimnii BN BREIpAYKEeHUA AJNHA 3AMHCH HATYPAALHOIO
qucia, KoTopoe:

a) KpaTHO 3; I} RaéT Npu AejieHHH Ha 4 OCTATOK 2;
0) xpatHO b; Z) paér npu aeaeHuu Ha 5 ocraTok 4;
B) KpatHo 11; €) ABJIACTCA HEUETHRIM.

99. Vra)KHTe MHOXKECTBO HATYPANbHEIX 3HAYCHHN [TepeMeHHOH n,
IpH KOTOPHIX 3HAYEHHE BHpaKeHua 14 — n apnsercsa:
a) HeUETHBIM YHCJIOM;
0) YETHHIM YHCJOM;
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B) NPOCTHIM HCJIOM;
I) HaTYpPaJbLHLEIM 9HACI0M, KPATHEIM 5.

100, 3annuinTre NOCACAOBATEILHOCTD YHCEJ JAHHOTO BHAA, PACTIO-
JIOXKHB YHCJIA B NOPAAKES BOSPACTAHMS:
a)2n+ 1, rnene {1, 2,3,4,5,6, 7);
6)3n—-1,raene Nun<10;
B)10n+ b6, raene Nun<T;
rylin-3,ranenc Nun <@6.

101. Tlo xaKoMy NPH3HAKY COCTABJEHA IOCIeAOBATEIBHOCTE YACE
(mogMeTHETe NPABHJIO U HANHINHTE JBA CAEAYIOIINX WISHA IOCIEROBa-
TENbLHOCTH):

a) 5, 11, 17, 23, 29, 35, ... ;
6) 9, 19, 29, 39, 49, 59, ... ;
B) 17, 14, 11, 8, 5, 2, -1, ... ;
rnl, 2, 4,8, 16, 32, 64, ... ?

102. BepHo /1 HEPABEHCTBO:

a) 5x + 2 < 10x npu x = 8; 0; =23
6)3x—5>xmopnx=1; 0; —-4?

103. 3anumuTe B BHAEe HePABEHCTBA IPEAJOKeHNe:

a) @ — IMOJIOXHTEILHOE YKCJIO;
6) b — oTpHDATEIBHOE YHCIIO;

B) X — HeOTPHIATEJhHOe YHCJ0;
') ¥ — HeloJOXUTEJbHOE YHCJIO0.

104. Sannmure B BiZie ABOHEOTO HEePABEHCTRA MPEAJIOXKCHHUE:

a) ¢ — MOJOXHUTeJLHOS YMCa0, MeHbIIee 10;
6) b — oTpunaTeabHOE UHCAO, Goabiltee —5;

B) ¢ — HEOTPHIOATEJLHOE YKCJIO, MeRbIIee 1;
r) d — HemoJOKHUTEJAbHOE 9HCAO, Goabmee —7.

105, HaliguTe MHOMXKECTBO 1EJEIX 3HAUYEHHIA X, TP KOTOPHIX BEPHO
HepaBeHCTBO!
a) -4 < x < 6; B) -3 < x & -2;
6)-2<xs 2; r-4<x<0

106. Haitaure 3HaueHHUS MepeMeHHO, NPA KOTOPHIX HE HMeeT
CMBICJIA BRIpAKEHHE:

g 28241, gy 222 -
24 +7° 2|x| -5
2x +1 1-x x* -1
6 3 —_ e) /.
) T )|x|+1,5 ) Fi
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107. Tipu KaKuX 3HAUCBHAX MepeMeHHON MMeeT CMBICHA BhIpaKe-
HUE:

2 2x
+ 9- — .
a) 8x + 9; B —% A) -3
35 9x | x+1
8 = D re ® ez’

108. Hafizute o6JacTh ZONYCTHMEIX 3HAYEHHMHA NMepeMeHHON B
BHIPDAKEHHH:

a) -x + 21, 5) 2x + x* o 51 - 3x,
2’ x - 0,01’ || -17’
i
2x - 3 3x
) o " 2]+ 3 ®) 37+ 13

Illlll .\

7 YnpaXHeHns Anf NOBTOPEHUA

109. Haiigure sRaveHye BHIPAIKEeHHA:

8)9,18:4,5+3,1-1,6; ) [g - g] £ 3,6 + 1,01;
4 3 7
G) (8,16 — 7,48) : 0,017; ry3-0,125 - (— - —J 7.
9 7 8
110. Pacnonoxure B NOpAAKE BOZPACTAHMA THCIAS
3 5 4 3
e ST T

111. TypucTt mwén 2 u co ckopocTeio 4,5 KM/4 1 1 ¥ — €O cKOpo-
cTei0 3 kKM/4u. KakoBa cpefHAS CKOPOCT: TYPHCTA HA BCEM Y4acTKe
nyTu?

112. Kaxofi 1o cuéry BapuanToit 6yger Meguana, eciaH ynopajo-
YEeHHBIN pAJ AaHHBIX COCTOMT M3 2n + 1 BapuanT?

el

\
RN ./ KOHTpPONbHBI@ BONPOCH ¥ 3a,aHNA

1. IIpuBeauTe npumep YMCJIOBOro BHIDAYKEHHA, COCTABJICHHOTrO
¢ IOMONIBIO ABYX 3HAKOB AeMCTBHil, 3HaYeHMe KoTopore pasHo 10.

2. YUto HaseIBAlOT CPeIHUM apudMeTHUYECKHM, PA3MAXOM, MOAOH
1 MeAHaHOH paga AaHHBIX?

3.CpaBHNTe 3HAYEeHMA BRIpaXkeHHil a + 6 U 6a nmpn a = —-2;
a=12;a=4.

4. 3anuuInTe B BUAE BHIPAKEHMA NpPOM3BeAeHNe CYMMbI YHCeNa X
N ¥ N X PABHOCTH.
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5. Haifaure o6niuil BUA BHpaKeHNA AJIA YUCIAS
a) KpaTHOro 73
6) xoTopoe NpH gelleHNH HA 3 AaéT B ocTaTKe 1.

6. Yro HaseIBAIOT OGNACTHIO JONIYCTHMAIX 3HAUCHH TepeMeHHO# B
BHIpa)KeHRH ¢ nepemerHoit? Haitaure o61acTh ZONYCTHMBX 3HaYeHult
22 +4

-d

B BRIDAJKEHHH

|
v ’/ AONONHUTENbHLIO YNPAKHSHUR
Kk maae 1

K naparpady 1
113. 3annmuTe ¢ DOMOINLIO NEPEUUCICHHS 3JIEMEeHTOB MHOMKECTBO
HATYDPANBHHX 4uHces, MeEbmHuX 30, KOTOpHEe:
a) KpaTHH! 2 ¥ KPATHH 3; B) KpaTHH 2 UK KPATHH 3;
6) KpaTHLI 2 M KDaTHH 5; r') KDATHH 2 WK KPATHEL 5.
114. Kaxue U3 MHOMECTB
A={x|xe 2,-5 <x <5},
B={x|xe 2, x>-4ux<4},
= {x|lx e Z, |x| < 5},
D= {x|x e Z, x* < 16)
ABNAIOTCA PABHBIMH?

115. B TpéxsHauHOM uHCJe ¢ — Iudpa coTeH, b — muppa ge-
CATKOB, ¢ — UOudpa eauHnn. SamummuTe ¢ NTOMOMIBLIO HepeuNcIeHUA
AMEMEHTOB MHO/KECTBO TPEXSHAYHEIX YHCeJ, ¥ KOTODHIX:

a)a+b+c¢=5; 6) abc = 6.

116. Haiiogure MHOMeCTBO Apodeit BHAS — 1 , rae n € N, ecau:

a)n < 10;
0)5<n<1l;
B) n < 16 m n ~— HeuéTHOE YHCIHO.

117. Ilycts P — MHOMECTBO HATYPAJBHHEIX uuce), Goapmmx 1,
HO MeHpIIMX 20, KoTOpHIe He KpATHH umciaaM 2 u 3. 3agaiiTe 3T0
MHOMKECTBO MepeuucIeHneM DIeMeHTOR.

118. BagaiiTe nepeuncIeHUEM 3/IeMEHTOB MHOMKECTBO AeCATHYHEIX
Ipobelt, MeHbIux 1, B 3anMCH KOTOPHIX HCOONL3YIOTCA JUIObL UG
3 n 7, npwaém:

a) gudpa 3 HcnoabayeTcd ABa pasa, a nugpa 7 — OAUH pas;
0) nndpa 3 ucnoanayerca Tpu pasa, a nudppa 7 — ABa pasa.
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119, IIyeres B — MHOXMECTBO HPABUJIBHBIX OGBIKHOBEHHEIX Apobeil
¢o 3pamMeHaTeaeM 13. HaitauTe mMoAMHOMKeCTBO MHOXKeCTBa B, B
KOTODPOM KaKALIY dJeMeHT ABIfeTcs UHCIAOM:

&) MeHBIITHM -;- 3

6) Goaprum -;-;

B) MenbmumMm 0,1;
r) Gonpmum 0,8,

120. M3 MHOXKeCTBA TPEXSHAYHELIX HCEJ BhIAEINTE TOAMHOXKECTBO

qUceNn;

a) kpataux 111;

6) xpatHEIX 37 m oKaEYHBAINUXCA nudpoit §;

B) KPaTHEIX 37 M OKAHYMBAIOIUXCH HYAEM;

r) OKaHYMBalOmMuxcA nudpoit 2, npuuéM cyMMa ux Oupp
paena 17;

A) HaYHHAMHAXCA ¢ NEGPEl 7, OpuYéM cyMMa HX DU
paBHa 21;

e) nepeuie ABe nUQpPL! KOTOPLIX 0OGDASYIOT YHCIO0, KPATHOE
23, a aBe mocieaune uEdpLI 06PA3YIOT UHCIO, SBILAIONICECH
KBaJpATOM HATYDAJBHOTO HYHCA.

@HO KAaKoMY NPDHM3HAKY M3 MHOMKeCTBAa ABY3HAYHEIX YHCe]
BEIZEJIEHO er0 MOAMHOKeCTBO:

a) {11, 13, 17, 19, 23, 29};

6) {16, 25, 34, 43, 52, 61, 70);
B) {50, 61, 72, 83, 94};

r) {21, 42, 63, 84)?

@Ho KAKOMY OPHSHAKY U3 MHOecTBa Apoleit BhljeseHO ero
NOAMHOXECTBO:

{22222 2 2 2 2},
a) :
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K naparpady 2
123. Briuncaure:
2 .1 4 .38, 1 _ l .
8) 53 16—4? lz, B) 23 H [2 173.13}
1.,2,,8.9, 3.47_g).3
6) 7§ .19+49 L r) (38 19 3).5.

124. Halignre 3HAYeHENE BHIPAYKEHUA:

2,.7 55 (48 28)
a) 2313 34'[63 36]’
5.3 8. ﬁ—-}—l—
6) 573113 [56 24}

125, Hadiaure uncia0, IPOTHBONOIOMHOE!
a) cymme ymeen —3,76 u 2,18;

6) pasHOCTH unCcEa 1% n—-1,8;

B) NPON3BEASCHUIO UACE]] % "7
r) 4acTHOMY umces 22,5 n ~1%.

128. HaiianTe yncao, oSpaTHOE 3HAUCHHIO BRIPAMKEOHUA]

5 1,65 2_8).7
a) (2§+1,75) 1,6; 6) (3 13)' T

127. IIycTs a — HekoTopoe gucao. Hakanure ancro:
a) roropoe Ha 6 Sonbiue uKMCaA, MY UPOTHBONONOMHOrO;
6) xoropoe B 4 pasa 6onrme yncaa, eMy ofpaTHOro.

128. Yuenbmaemoe B 3 pasa Gonpme pasHocTH. Bo CROARKO pas
BHINTaenMoe 6oapme pasHOCTH?

129. NarHOe yHcno yBeamuuau B 1,6 pasa. Ha ¢cKoJBKO IpomeHTOB
YBEJMYHAOCH AAHHOE YHCAO?

130. HaaHoe uuca0o yMeHbmEAN B 5 pa3. Ha ¢KOMBKO OPONEHTOR
YMEeHBIIHNJIOCh JAHHOE YACIAO?

131. Bo ckoapKo pas yBeNHUUTCH ABY3HAYHOE THCIIO, €C/IH K HEMY
NPHNHCATH CTIPABA Te 3Ke NUGPH U B TOM e nopaaxe?

132, Haliaure cyMMy BeeX meamrx uncena or —105 zo 106,
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133. Hatizaure npoussefenue BCex neAMX uncen ot —15 mo 16.

Haﬁ,m-re 3HaueHUe BRIPAMKCHHSA:
a) 777...7T + 222,..2;
Mt T

100 paa 100 paa

6) 555...5 + 888...8.
o el e —

100 paa 100 paa
Haﬁmrre SHAYCHHE BHIPAYKEHHUA:
1 1 1 1 1
V5 s 78 s 19 19.20°
1 1 1 1 1
+ [ R R L]
g-11 11-13+13-15+ +21-23+23-25

6)

136. He BHINOAHAA BHYIHCJACHUI, CPABHATE SHAYCHNS BHparKeHnii:
a)1,48-1,7Tu 1,48 :1,7;
6) 3,876 - 0,34 u 3,876 : 0,34;
B) 0,835 ' (-2,3) u 0,835 : (—2,3);
r) -7,118 - 2,37 -7,118 : 2,37.

137. Cpean yuammuxca 7 xjacca NpoBeJH ONpPOC: CKOJBKO Bpe-
MeHH (B Jacax) esxeHeBHO (B cpe/iHeM) OHH TPATAT HA& BHIIOJHEHUE
ODOMAUTEHX 3afgannii? Buinu noayieHs ciaeayionue aagnne: 2,53 2,5;
3; 3; 3; 1,5; 2; 4; 2,5; 3; 3; 3; 8,5; 2; 3,5; 1,5; 4; 4; 3; 3; 3; 1,5; 3;
3,5; 2; 2,5; 4; 2; 4; 1,5; 3,5; 2. CocTaBhTe PAA AAHHKIX OLIPOCA CEMU-
kaaccHuKOB. [locTpoiiTe rabauny uacror. Halifute pasMax, cpeanee
apudmMeTHUCCKOS, MOAY M MeAHAHY PANA AAHHBIX,

138. Haiiaure cpeguece apudMeTHUecKoe, PASMAX, MOAY H MeIH-
any BRHOOpKH:
a) 77; 79; 81; 83, 77; 80;
6) —13; —-11; -5; -5; -9; -11; -9; —12; —4.

139. PesynpTarhl maMepeHHUit sanucaHn B TAGAMIY 4acTOT, HO
ORHO M3 NAHHHEIX HEeH3BECTHO.

BapraaTa 8 10 i1

YacToTa 3 5

BoccTaroBUTEe NpoNyHIeHHOe B Tabauie wucao, ecam HU3BECTHO,
qT0 cpefitee apudMernueckoe BuIGopKku paBHo 9,4. Haliaure o0néM,
MOZAY, PASMAX U MeAuaHy 5To#l BMGODKH.
4x - 15

x-3
ayx =15  6)x=23,6; B) x = —1,2; r) x =0,03.

140. HajinuTe 3HAYeHHe BHPAKEHHA npm:
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141. IIpu Kagknux » € N BepHO BHICKA3LIBAHHE!
a) 19 — n — BaTYpANBHOE YHNCI0, KPATHOE 3;
6) 9n + 1 — umcno, KpaTHoe 11;
B) (n — 1}(n + 3) — mpocToe uncnO;
n+7<17;
D16 -—n> 9
e) n(n + 1}n + 2) = 120;
n 7
) < =3
n+7 9

3) §= %[n -4y

142, SanumnTe NOCAEAOBATENLHOCTE YHCEN BHAA:
a) i,meue Nun<8;
2n

6)

,raenc Nun < 6;

i
n(n +1)

B) 2n+1
2

n
I‘ ————
)n’-l-l

HO KaKOMY ONPDH3HAKY COCTABJICHA NMOCHCAOBATEILHOCTE:

,rmene Nun<T;

,riene Nun< 4,

1111 1, 1111
a) '3'939691_2'91_53 P) 1! 3s 5: 73 9’
111 1 1 13567 9 11
6 =y Ty TTY Ty T TITY YTy T TDY
)58111417 Jl)35791113
i 1 1 1 2222 2 2
Dby Ty vEremis

HanumuTe ABa ceAyOMUX YHCIA KaXA0l NOCIeA0BATEILHOCTH,

B mKojae gpeBHerpeveckoro yuésoro Ilndaropa Camocexoro
(VI B. 10 H. 3.) YACKA NPEACTABAANH B B KAMEIIKOE, PASJIOKEHHELIX
Ha mecke. (MMenHO oT nudaropeiilies K pHMAAHAM NepenLia Ji060Bs

[N\

& -

10
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K cuéry TakuM conocobom. Ha naTMHCKOM dA3BIKe KaMelleKk — 3TO
calculus, OoTCIOJa ¥ HAIIU CIOBA «KAJBKYJIATOD», «KaJbKyJADUA».)
Bnarogaps TakoMy mHpejCcTABJIEHHUIO YMCeJ MOABUIUCH «PuzypHble
yucaa»: «TpeyrojibHbie», «KBaJApAaTHRIE», «OATUYTOJbHBEIE» H T.H.
Ha pucynke usobpaskeHsl TpeyroibHble uucaa 3, 6 u 10. Mso6pasure
caenyollee TPeyrojbHOe YUCJI0 U HAalJuTe, ueMy OHO paBHO. 306pa-
3WUTe MepBble TPH KBaAPATHBIX ymcaa. YeMy OHH PaBHEI?

145. Haiigure MHOKECTBO YMCe] BUAA abe, eCIIH:
a)a—-b=5,¢c=2; B)a=3,b—-c¢c=6;
6)at+b=4,c=T; r)ab = 6, bc = 3.

146. Haiigure Bce ZBy3HAYHBIE YMCaa ab , 3HAHA, YTO:
a) ab + ba =77
6) ab + ba = 121.

147. HaiiguTre o61acTh JOMYCTUMBIX 3HAUYEHWH TePeMEeHHOM B BHI-

PaXKeHHuH;
t+1 t-1 2t + 7 32 -7
a) ——; 6) —; H _—

) ) 4 _ t B) t2 I‘) |t| — ¢

148. 3BecTHO, UTO @ — OTpPHIaTeJbHOe yucygo. Kakue yucia

1
ABJAIOTCA MONOKUTENBHEIMU: 2a; a — 1; a%; —;?

149. M3BecTHO, 4YTO p — He4&THOe uucjao. Kakue uucia ABIASIOTCA
uérHeIMu: p + 1; p + 2; p?; 2p; p? + p?

lngarop Camocckuii (okono 570 —
okono 500 rr. 4o H. 3.), oCHOBaTenb
Hay4YHO-PUAOCOPCKON WKOAbI, B KO-
TOpoiA obr3aTenbHbiMM BbINN 3aHATUNA
reomeTpuen, apupmeTukomn, acTpoHo-
MWE N MY3bIKOW.
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Coc‘ranb're BLIDAYKeHHE AJIH BLIYMCICHMA CYMME ﬁ +
1

+—t ..+ HACIIOJIBAVH enACcTaABJIeHNe K ord U3 caara-
2.3 an+ 1) y# 1pea axa

e€MBIX B BUAE Pa3HOCTH ABYX Apoleit.

151. Ilepamerp NpAMOYroNAbHHUKA paBeH 12 cM, a ogHA U3 €ro
CTOPOH paBHA ¢ cM. KaxoBa naomaab npaMoyroasanka?

152, Cymma Tpéx noclef0BATEJbHBIX HEUETHBIX MHCEN PaBHA M.
Yemy paBEA CYMMa TPEX NOCJACHOBATENBHBLIX HUCEJ, CIEAYIOMIHX 3a
HAUGOIBIIAM H3 TPEX AAHHBIX, €CJIHM 3TH YHCJIA:

a) HeUETHBIC; 6) yéraHE?

153. Ha ropoaos A n B, paccToanue MexAY KoTopeiMu 230 xM,
OAHOBpPeMEHHO HABCTpEUy APYT APYTY BHeXaiH Apa apromobuna. Cxo-
POCTE OfHOTO M3 HHUX D, KM/4, CKOPOCTb ApYToro — v, kM/4. Yepes
CKOJIBKO 4a4COB OHH BeTperaTca?

154. Aprobyc u aBTOMOOHAL ABHIKYTCA B OMHOM HANPABICHHHU.
ApTobyc Bnepeau asromobuna Ha 30 kM. CxopocTs asTobyca v, KM/,
a aBTOMOOHAA — U, KM/4, NpHYéM v, < v,. Yepea Kakoe BpeMa aBTO-
MoGHAL ROTOHHT aBTobyc?

155. AnnGoM cTouna a p., a Habop npernrx Kapasaameii b p. Iloc-
Jle MOBHINIEHNA 1IeH CTONMOCTE aak0oMa Boapocna HA 5 % , a NBeTHRIX
Kapanzameit — na 3% . B Kakyio cymmy ofoliaérca Dokynka ABYX
anrb0MoB M ofHOTO HaGopa IBETHHIX KapaHAameif mocse NOBLIIeEHA
nen?

158. Bank €)XeroAHoO BEIMIAYHBACT BKIAXYNKAM 1t % OT BIOKEH-
moit cymmel. Kaxasa cymma Gyzer y BRIAZYHKAE, IOJOXKUBINErO B GaHK
1000 p.:

a) uepea roA; 6) wepea aBa roga?
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B a0l riaBe BH TIO3HAKOMUTECH C IOHATHEM CTENICHH ¢ HATYPAIb-
HBIM DIOKasaTeneM, JOKa)XeTe HEKOTOpHIe CBOCTBa cTemeHeit. Oror
MAaTepPHAJ IIO3BOJHAT BBECTH MOHATHE OZHOYJIEHA, CTEIICHHA OJJHOUJICHA,
HAYYNTBCH BHIOJHATE JeflcTBHA ¢ ogHOWIeHAMH, 3Aech e Oyaer
PACCMOTPEHO NOHATHE TOXKAECTBA, HeoOXoZHMOe ANS NOCIEeAYIOMEro
HM3yUeHNA aareSpel.

CTENEHb C HATYPANBHLIM
§ 3. /‘\ NOKASATENEM

6. \V/ Onpeaenenwe crenenw
C HaTYpPanbvHLIM NoKasaTenem

IIpomsBegenue 7+ 7+ 7+ 7 - 7 3anucKBaloT Kopoue: 7°. BLIpakeHHe
BAAA 7% HABLIBAIOT NATOM CTENEHBIO 9ACa T (IATAIOT: «CeMb B IIATONH
creneun»). B sammen 7 ancio 7, KoTopoe o3HavaeT NOBTOpPAOMMiiCa
MHOKUTEb, HASLIBAIOT OCHOGQHUEM CMeneHu, 4 YHCIo 5, MOKA3LIBA-
onee, CKOJBKO pad 9TOT MHOMKHTENb NOBTOPAETCH, HA3RIBAIOT ROKA-
3amenem cmenexiL.

VYMHOxKHUM T° Ha 72

=777 D@TD=T"TTT-T-7T-7T-7T=T7

IToxasaTenh CTeNeHH YBeJIWUHJICH Ha 3.

YMHOXHAM Teneps 7° Ha T:

B T7=0T7"7"7T"DT=7-7T7T-T7-7=17

B sToM cayuae mokasaTeNb CTeleEn yBeauumwicHa Ha 1. IToaTomy
€CTeCTBeHHO CUYHTATh, 910 T = 7'. Boofme cumnraloT, 4T0 neppoii creme-
HbIO 9ACJa ABAAETCH caMo uuciao. Hanpumep, 18! = 18, 104! = 104.

Onpeaexnenne. Crenednio THCAa @ ¢ HATYPAJALHEIM IIOKA3aTe-
JaeM n, 6onsmum 1, HASLIBAIOT BEIPAKEHNE ", PABHOE NPOU3BEACHKIO
n MEOMHTeaeH, KaKABNH U3 KOTOPLIX paBeH 4.

Crenenbio unefia @ ¢ noKazaTejseMm | HAZRIBAKOT BhIpameHnue al,

PaBHOE a.
Ilo onpeaeneunnio

a*=a-a'...a,rnen € N.
e
npas

B BRIpa)XeHHH Q" YHCJIO ¢ HASHIBAIOT OCHOGAHUEM CIeneHu, a
HHUCJIO 1 — nROoKa3amenem cnmenenu.
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noxasamendv
cmenens
OCHOBQHUE

3amnch a" YATAETCA TAK: ¢d B CTCHEHH 7» MM «7i-8 CTelleHb
9HCIa a».

Jna sTopoii u Tperhelt creneHeil UMCIA HCHIOALIYIOT CIeOIUATBHEIS
HA3BAHM: BTOPYIO CTelleHb YMC/A4 HASHIBAIOT icéadpamon, a TPETLIO
cTeneHL — kKyboxm.

Haxosxaenune n-i cTeneRN YMCAA G HABHIBAIOT 80368edenueM 8 n-io
emenenb,

Il pu Mep 1. Bo3BeaéM uncio —3 B YETBEDPTYIO M IATYIO CTEIIEHH!
(—38) =(-3) - (-8) - (-3) - (-3) = 81;
(=3)° = (-3) - (-3) * (-3) - (-3) - (-3) = -243.

W3 cBOliCTB YMHOMEHHA CIECEYET, ITO:

npu 8038edeHul RYAR 8 RIOOYI0 CMENEHYy NOAYNAEMER HYAb,

Rpu 8036e0eHUL NOAOIUMEALHOZ0 YUCAG 6 AI0YI0 CMenerb NORY-
RAemca NOAOHUMERAbHOE YUCRO;

npu 6038e0eHul OMPUUGMERALHOZ0 YUCAQ 6 CTNENEHD ¢ LEMHBIM
noxazamenem NOAYLAEMCA NOROIUMEALHOE YUCAO, & NPU 8038edenuu
OMPUUATEABHOZ0 NUCAA 8 CMENCHL ¢ HEVEMHLM NOKG3Amerem — om-
puyameavHoe Jucao.

IIpumep 2. Boaeeaém aucno 6,1 B ceABMYIO CTeNIEHDL, BOCIIOND-
S3O0BABIOHCH KAJTBKYAATOPOM.

JAnsa ororo HAAO BHNOJHATE YMHEOMKEHME:

6,1-6,1-6,1-6,1-6,1-6,1-8,1.

KanpkyaaTop HO3BOJACT BHIIONHATE BO3BeACHUE B CTeNIEHL IIPO-
me, He IOBTOPAA OCHOBAHHME CTeleHM M 3HAK YMHOXeHus, [las Toro
yToOH BO3BeCTH uMCca0 6,1 B CeABMYIO CTENEHDb, JOCTATOYHO BBECTH
umeno 6,1, Haxars knapmuy (X 1 meers pas HaskaTh Kaarmy = .
IMonyaum, uro 6,17 = 314274,28.

IIpn BHIUNCAEHNHN 3HAYeHHMH YHCNOBHIX BHpa)xXeHUi#l, He copep-
MMAIMX CKOOKM, IPMHAT CACAYIOMMUA nopajgox AelicrBuil: CHadana
BRINOJHAIOT BO3Be/leHUE B CTeNleHb, 38TEM YMHOXKEHME M AeJieHMe,
Zajee CHOXeHUe W BHIYNTAHUE,

IIpramep 3. Hailizém sHaUeHHEe BHPAXNKCHHUSA

—62 + 64 : (—2)%.
TocneaOBATeALHO HAXOAHM:
1) 62 = 36; 3)64:(-32)=-2;
2) (-2)® = -32; 4) -386 + (—2) = -38.

IIpumep 4. Haliném MHOXKeCTBO 3HaYeHMI BHpaXeHHS
5-(-1***+ 2, rnene N.



42 Cnasa 2. Oanounexbl

Ecau n — peuérHOE YHCa0, TO (—1)**! = 1; Toraa
- (-1p*1'+2=5-1+2=17,

Ecau n — uérHoe umcno, To (—1)**! = —1; Torgma

5:(-1pP*'+2=5-(-1)+2=-5+2=-3,

MEOxXecTBO 3HAYeHHUI faHHOro BripaxkeHus: {—3; 7}.

B paccMoTpeRHOM npHMepe OBLIO YKa3aHO, 94T0 n € N, YcnopuMm-
¢A B ganbHeMIlleM TaKoe YKasaHUe ONyCKATH H CUMTATh, YTO €CHAH
TIOKA3ATE b CTEIleHM COAEPKHUT IMepPeMeHHYIO, TO 3HaAUeHHAMH 3TOoH
nepeMeHHOH ABJIAIOTCA HATYPAJIBHEIC YHCJHA.

Crenmend ¢ HATYDAJLHEIM NOKA3aTeNeM IIHPOKO HCIOALIYETCA B
€CTeCTBO3HAHHMY A BRIMACICHHSA DPASJHMYHBIX XapaKkrepucruk. Ha-
TIpAMep, B CTATHCTHKE, ANA TOTO 4TO0H y3HATh, K&K YHCJIa HEKOTOopoit
BHIGOPKH PACIIOJIOKEHEL IO OTHOIIEHHIO K CpeAiHeMY apudMeTHIECKOMY
9TOH BHIOOPKM, MCOOJAB3YIOT OTHJIOHEHHA, UX KBAAPDATHL H CpejHee
apu(pMeTHUYECKOe KBAAPATOB OTKJIOHEHANR — ducnepcun.

PaccmoTpum npumep. Hdana BeiGopka: 4, 6, 7, 8, 10. Cpeanee
apudMeTHYecKoe 3T0K BeIGopku paBHo 7. Torga OTKJIOHeHNA BADHAHT
JaHEOH BLIOOPKH OT cpegHero apmpMeTHUYeCKOro paBHul: 4 — 7 = -3,
6-7=-1,7-7=0,8~-7T=1,10- 7 = 3, 7. e, MH DONYyIHIH
emé oaun HaGop uHceN -— OTKJIOHEHHMS Ka)KAOM BapHaHTH BHIOOPKH
oT cpeanero apubmernyeckoro. Ilo HoBo# BHIGOpKe (—3; —1; 05 1; 3)
MOXKHOQ CYAUTE O TOM, HACKOJBKO GIM3KH K CpefiHeMY apH{MeTHYeCKO-
My YHCJa Hexoguoro Habopa. Ho nockonbKy cyMMa OTKIIOHEHMIA paBHA
HYJ0, TO H cpeaHee apu(pMeTHUIECKOEe 3TOH HOBOM BHIOODKHM TaKIKe
paBEO Hya0. IlooTOMY ANA ZaabHeAmMMUX MCCAAOBAHUN HCXOXHOTO
Hafopa HAXOAAT KBAAPATHL OTKAOHEHHH U HX cpeaHee apupMeTHYec-

~8) +(-1) + 0% +1* + 3°
Roe'( ) =

5 4.
IlosnyueHHOE YHCJIO M €CTh AHCIIEPCAS MCXOHHOH BHIGODKH.
| Ly N

[T T /4 YnpaxHoHnsa

157. IlpeacTraBbTe NpOU3BeAeHHE B BUAE CTEOeHU:
a)b-5-5-5; r) (9y) - (9y) - (9y) - (9y) - (%y);
6) [—%]-(-%)-[—%); %) (22 - 3b) - (2a — 3b);
B) 3-3-..."8; e) g—c)-(—c)-...-(—cl.

100 pas u;na
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158, YkakuTe ocHOBAHHME M IOKA3ATENb CTENeHHU U NpeACTaBbTe
CTENeHpb B BAAE NIPON3BEACHHS:

a) 2014%; B) (3a)?; n) (a + 2b);

6) (—-0,1)%; r) (-b%)%; e) (x — 3y — 1)
159. BrnoaHUTe BO3BefieHHE B CTENMEHb:

a) 3% B) 2,7% n) (-0,2)4 =) (1)

6)(-2% 1) [—%]2; &) [2%)8; 3) (~1)tn+3,

160. HafigaTte AECcOepcHI0 BRIGOPKH M3 ynpaseEeHHsa N 61,

161. PacnionoxuTe B NOPAAKe BO3PACTAHAA YHUCJA:
22, 2, 2%, 22, 2222,

162. BruncagTe 3HAYMEENC BHPayKeHNA!

a) 0,5 - 8% r) -1,56 - (-6)%;
6) -1,2 - 4% ) 1,009 + (-0,2)*;
B) —0,03 - 24; e) —2,007 + (-0,1)%.
163. Brnoxnnre peiicTeusa:
a) 0,75 + (1) + (1) B) —0,2% - 3,002 - (-1);
. 2
6) 8,1 (-%] -1,05; r) [—0,6%] +2-(—0,1)s.

164. Buuucaute ¢ NOMOMIbI0 KANBKYJIATOPA (OTBET OKPYIVIATE
o 0,01):
a) 1,4%- 7,3; B) 47,3% ; 62;
6) 3,11% - 16,7; r) 3,27 ~ 60,083.

165. Kaxoii qudpoii okaaunBaeTca 3HAMEHHE BHPAXKeHHUS:
a) 3814; B) 75% — 214; ) 272 + 319 + 75%
6) 154685; r) 616+ 307; e) 56% — 442 + 9827
166. Kaxolt nndpoit oxaEuMBaeTCA:
a) cymMa xy0oB uncen 381 n 516;
6) pa3zHOCTL IATHMX cTemeHelf uncenx 1715 n 6871;

B) UeTBEpPTAA CTefeHb cyMMbL uucen 18 004 u 17 687;
r) ceabMasn CTeneHb pasHocTH unucen 12 778 u 10 5137

167. CpaBsEuTE C By/IEM 3HAUYeHHE BRIPAXKCHHSA!
a) (—0,8)!" - (-56)%; r) (-0,8)* + (-0,3)";
6) —2° « (-3)*%; a) =7 + (4%
B) ~(-4)* - 6% e) (-1,2)° ~ (-3)M.
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1688. CpaBHATe 3HAYEHHA BHIPAMKEHHI:
a) 7,1 u 7,118; B) —-8,4% u —8,4%;

2 11 9 11 4 10 4 11

o(5) =5 o) =)
1689. HaliznTe 3HaueHNe BRIPDAMKEHHA:

a)—-g*+ 2¢>-1npua = -3; 0; 2;

6) -2b* + &% - 0,5b npu b = -1; 0; 4;

B) x*+ 0,1x2 — x opu x = -1; 0; 5;

r) 0,5y - 0,22 + 0,4 mpu y = -2; 0; 1.
170. BaruncanTe 3HaAYeHHe BhIPAXKEHHA:

a)0,3-2"-0,5-2**1-15,6 npu n = 5;

6)0,8-3"*1-(0,2-3y '-2-3"upnun=3;
B)0,7:2**1+(0,5-2)>»*?-0,4 -2+ gpun =2,

171. CocTaBpTe QopMyny ANA BEIYACJACHASA MIOIAAHN IOBEPXHOC-
T S Ky6a, pebpo xoroporo paBHO a. Ioasaysacek aToit dopmynoil,
BHaiguTe S, eCcAN @ PABHO:
a) 6 cm; 6) 1,5 oM.

172. Bpyc cocTaBJieH U3 NATH OAMHAKOBHX KyGoB, pefpo raxaoro
M3 KOTOPBHIX PABHO ¢ CM., 3anuIINTe QOPMYJIBL ANA BRUNCIEHHA 06bE-
Ma V (cm®) 1 mromiaan nopepxuocTn S (cM?) 6pyca. Iloassysack aTHMH
dopmynamu, HaitauTe V u S, ecau:

a) a = 4; 6)a=12.

173. OcHoBaHEeM NpPAMOYIOJBHOTO Hapajjeienumnega (puc. 5)
CAVRAT KEaAPAT, CTOPOHA KOTOPOro paBHa 4 ¢M. BricoTa napasuiese-
- nnneza pasaa b cM (b > a). Or aroro
| napajajeaenunena orpesaian Ky0,

pefpo KOTOPOro paBHO G CM.
CocrarsTe GOpMyNy ANH BRIYHC"
aenus obséma V (cM?) ocrasmeiica
yactu. Haliautre V, ecau a = 2,
© b= 4,6.

174. Hailiaure sHadeHHe BLIpA-

JKeHUA:
v a) —a® - b opu a = 0,1,
b =-0,5;
6) —(a + b npu a = 0,7,
b= -0,9;

B) —a? - b + (a — b)® npu
a=6,b=-2;
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r){a+bP+(-a)-biopua="T>0=-9;
) -—x+xy—y*npu x = 4, y = -8;
e)—dxi+y ~-(x+yPnpux =2, y=-6.
175. Haiignre sapauenne BHPAKEHUA:
a1y 2+ -1yt + (-1 + (-1y**L, rae n > 2;
6) (<11 -1y - (C1p e (C1p 2 1P (L,
rae n > 1.
176. JaH®1 BEIpAYKECHHA:
(_1’6)": 8’4ns (_3)21:’ (_5)“ M 8, ("1 ’8)“’ (_3)" + 1-
BribepuTe Te H3 HHX, KOTOpPHE IPH JWOG0M N NPAHAMAIOT NOJO-
SKHMTeJbHEIe 3HAYCHHSA.
Haﬁmme MHOXECTBO 3HAYCHHIX BHPAXKEeHHA:
a) (~1)* B) 2 (-1)% ) (-1 + 1%
6) 07; r)5-(-1)% e) (-1 + (—1)y*+2.
178. s ganAmX BeIpaskeRuii BHbepuTe Te, KOTOpHIe OpH TIOGOM
SHAYeHNH NepeMeHHOoit ¢ MPHAMMAIOT IOJQKUTEIbHbE SHAYCHN !
a®, a*+1, 383+6a% (a+86)? a'+8, at+a’
179. Us nauupIX BEIpa)XeHHit BEGepUTe Te, KOTOPHE OpH AK00OM
3HAYEHHHR IepeMeHHOH b NpMHMMAIOT OTPHOATeNbHEE 3HAYCHUA:
-b2, (-b)p, -b*-5, —(b+1), -8-3p, -2p2-1,
180. TIpeacraBsTre:
a) B BHJe CTelleHR ¢ OCHOBaHHeM -2 anucna 16; —32; 256;

6) B BHAE CTeNeHN ¢ OCHOBAHMEM 1 YHCAA 1.,1.1,
3 27’ 248’ 81’
B) B BHAE cTelleRu ¢ ocHoBauueM ~0,1 uncaa 0,01; —0,001;
0,0001,
181. Hafiaure noxasaTeab p, 3HAH, ITO:

a) (-0,3y = -0,027; B) (—0,2) = 0,00186;

1Y _ 9. o1Y _ 420
6) (—1-5) = 13’ r) [ 2;} 449.

l'Ipn KAKOM SHAYEeHHHA IepeMEeHHOH 71 BEePHO PABEHCTBO!
2n
8) 4" = 64; B) G) = 0,125

3n
6) (-5)" = -125; 1) [g) = 3%?
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183. HailiguTe ocHOBaHNE CTeNIeHH @, 3HAA, YTO:

a) a® = -32; B) a? = 1,21; ) a® = 64;
6) a® = 343; r) a* = 0,0081; e) a® = —729,
184. 3uasn, uyro 9* = 6561, HaiiguTte:
a) (-9)% 6) -94 B) 9% r) (-9)°.
cl o \

l | | I I I / Vnpaxueuun ANA NnoBaTopPeHna
185, 3agaiiTe ¢ MOMOmMBIO TEPEUNCTIEHHA MIEMEHTOB MHOMCECTBO
[IPOCTHIX ABY3HAUHEIX Wwce], OKAHUMBAOMUXcA oudpoit 7.
186. CpaBHUTe 3HAYCHUA BHIPAXKeHUMH:
a) 5,6 -4,2n16,6- 3,2; 6) 2,7 (-0,2) m 2,7 : (-0,2).

187. NasecTiO, 4TO OPH HEKOTODHIX 3HAUEHHAX b H ¢ 3HaAYeHHe

BEIpaKeHHA b — ¢ papno 1,5. Yemy paBHO IPH TeX Ke 3HAYEHHMAX b
N ¢ 3HAYCHHNe BHIpa*KeHNn:

a)c—b; 6) (b - )% B) b}-c; r) “(c__l_ﬁ?

188. Beruncaurte:

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

7. \’/ YMHOXEHMEe u geneHne CTeneHen

IIpescrasEM nmpousseAeHne cremeHeif a® M a® B BUZe cTeneHn:

a>-a®=(a'a-a‘a‘a)'(a-a)=a-a-a‘-a-a-a-a=a’.

Mu nOAYyHHIH CTeIeHBb ¢ TEM, e OCHOBAHWEM M IOKA3ATeNAeM,
PABHBEIM CYMMe noxasareaeil mHoxkureneit. IlogMeuernoe ceofcTBO

BLINOJHAETCA ANA NPOU3BEAeHUA JIOGBIX ABYX cTemeHel C OXMHAKO-
BLIMM OCHOBAHUAMM,

Ecau a — npou3eonvroe wucao, m u n — niobvie Kamypanvrovie
Yucna, mo

aﬂ - aB - aﬂ + ﬂ.
JokaxkeM aTo.
W3 onpeneneHus cTeneHH M CBOHCTB YMHOMKEHUA CIEAYET, YTO

-

a™a" = (aa...a)'(aa...a) = aa...a = a"**, r.e.a"a" = a™**,
. AN y f N e

L paz npaz m+rpas
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JoKkasaHHOe CBOHCTBO HA3HIBAGTCS OCHOBHbIM CEOUCMBOM Cmeneni.
Ono pacnpocrpansgeTca Ha NpouaBefeHue Tpéx u Gojee creneHeit. 9To
HEeTPYAHO IIOKA3aTh ¢ MOMOINLI0 TAKHX Ke DacCyKAeHmMA.

Kz ocEOBHOrO CBOlicTEA CTENeHH CJeAyeT IPAaBUIO:

* Umobnt nEPEMHONUMD CTENEHY ¢ OTURAKOGH MU OCHOGARUR-
XRu, Kado ocroeanue ocmasumo mem xe, & noxazamenu cmenened
CROMUMDY,

IIpeacTaBrM Temeps B BHJE CTNeHU YacTHOe cTeneHel a® u ad, re
a # 0. Tak kak a? - @® = a®, 10 mo onpegenennio yactHoro ab:a® = a®.

MBb DOJAYYHAH CTEeNeHb ¢ TeM JKe OCHOBAHMEM H IIOKABATENeM,
PaBHLIM PA3HOCTH NOKasaTejell gxeJuMoro m Jejaurensa. Taxoe cBoi-
CTBO BRITIONHAETCA AJIA YACTHOro JioOHX cTeneHel ¢ OAMHAKOBLIMH
OCHOBAHHMSIMH, He PABHHIMH HYJI0, ¥ KOTOPHIX MOKA3ATEIb JEJIHMOro
GoJIbIIIe MOKA3ATENA AeNUTeN.

Ecau a — npouszeoavnoe wucno, He pasnoe Ryaw, mH R —
A106bie HAMYPARBHBLE YUCAR, RPUREM M > R, MO

ar:aq*=a"™ " "

JoxaxeM 3710,
VYMHEOXKUM 4™~ " Ha a", HCTIONbL3YSA OCHOBHOE CBOUCTBO CTeneHn:
am-n rqt= a(m—n)+n - am—n+n_ am.

3BauuT, N0 ONpeAS/IeHAIO YACTHOTO, a™: a"=a™ ", raea =0, m > n.

H3 poxasaHHOTO CBOMCTBA CileAyeT NPABHJIO:

o YMoObt SHMNROARUMS Denerue cmenened ¢ COUNAKOGH MU OCHO-
GANUANY, HADO OCHOGANUE OCTRABUMD MEM e, & U3 NOKAIGMERR
Oenumozo émuecmy noxgsamens derumens.

ME paccMATPHBANH CTENEHH ¢ HATYPAJLHBLIME NOKABATENIMH.
BrenéM Telleph TOHATHE CTENeHM C HYJEBRIM NOKA3ATEIEM.

Ecan 61 cBOHCTBO AeNeHHs a™ HA @¢" PACOPOCTPAHANOCE HA TOT
cayuvali, korjga m = n, T0 MB NOJAYIUAX OEI, YTO

a":a"=g" " =¢a% rgeaz+0.
C Apyroit cToporH, ecan: @ * 0, TO
a™:a™=1.
IlosTomy cautaroT, uto @® = 1, rge a # 0.

Onpegenenue. CreHeHbI0 UNCIA &, IAe @ * 0, ¢ HyJAeBHM
NOKA3ATEACM HA3LIEACTCA BhIpaxeHne a’, pasnoe 1.

Hanprmep, 6° =1, (-6,3)° = 1.

Buipasicenue 0° ne umeem cmoicaa.

JoxasaHEble CBORCTBA CTENCeHH PACHPOCTPAHAIOTCRE M HA CTeMeHDL
¢ HYJIeBRIM IIOKA3aTeJIeM, T.€. a® - a* = a™**m a™: a" = a™ ", ecan
a # 0, m 1 n — Uesble HEOTPHIATEAbLHEIE YHCIA, IPHYEM AN NOCAE]-
Hero cBoMcTBa m 2 n.
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-

YnpaxHeHus

189, IIpeacTaBrTe B BHJE CTeNeHH:

a) a’- a'; B) (~a)° * (-a)"; Ny -yyh
) ¥ y; r) (8x) - (3x)%; e) x° - x% - x3,

190. IIpescTaBrTe NPOM3BeiCHHE B BH/E CTEICHU:

191.

a) a"a%; B) Xx™; ) xxtx™;

6) b'fbn; r) ysyn + 2; e) aﬂasau-i- l.

IIpencraBbTe, CJIH BOSMOMHO, BRIpasKeHUE B BUJE CTEIEHU:
a) -4 - (—y)% B) (@ — b)* - (b - a)’;

6) b® - (-b)'%; r) (x — 2y)* - (¥ - 2x)%.

192, Bupaxenne a® npeacraspTe TPpeMs PA3AUYHBIMH crrocofaMn
B BUJle IPOUSBEJEHNA ABYX CTefleHel ¢ OCHOBAHUEM a.

193. CpaBHNTe 3HAUYCHMS BHPANCHHI:

a) (-1’5)10 ) ("1i5)13 H (_1’5)8 ’ (_1’5)19;
6) (-0,75)4 - 0,752 n (-0,75)" - (-0,75)8.

194. 3amMeHUTE P CTENEHBIO ¢ OCHOBAHHEM @ TAK, YTOOLI MOJYUEeHHO
PABEHCTEO OHIJIC BEPHO MPH JI000M 3HAYEHNH 4

a) pa’ = a% B) ap = a'%;
5) azop - a24; I‘) pa = all.
195. IlpeacTaBbTe B BUAE CTENEHN ¢ OCHOBAHUEM 2 BRIPAYKEHME:
a) 28 - 212 B) 211 - 32; I) 20+ . 64;
6) 4 - 25; r) 64 - 8; e)8-2+1,
1986, IlpeacraBbTe B BHAEC CTEIEHH BRIDAKCHHE!
a) 7% - 343; B) 729 - 27; a)3~+5-81;
6) 216 - (—6)%; r) 625 - (—25); e)216-6"+2
197. IIpeAcTaBbTe YACTHOE B BUAE CTOIECHM:
a) a¥® : a®; B) a*: a; Na:a',rtaen>T;
6) a'® : a% r) a? : g'%; e)a’:a", re0<m<9,
l'Ipn KAKWAX 3HAYEHHAX NepeMeHHOH BEpHO PABEHCTEO:
a) 2 - 2% = §4; B) 5 = 1;
6) 3" - 9 = 81; p 33 e
27
199. Hajigure 3HaueHHe BRIpAXKeHUA:
a) 10% : 108 r) 1,2¢: (-1,2)%
6) 4115 ; 4113 ) (-0, : 0,719
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200. BeprO 11 BepaBeHCTBO:

a) 17,1%: 17 1¢ > 17,13 B) (—-1,8)*: 1,6° < 1,6%;

6) 0,211 ; 25 > 0,24 r) (-0,3)'% : (-0,3)® < 0,09?
201. Briuncaure 3HageHne ApobH:

315. g4 611 710 , 79 gl1.195

a) —(— i 3 6) B 6t ; B) TT; r) 5z
202. HaiiauTe 3HaueHUe BEIPAMMEHHA:

a) 5x° opr x = 16; B) 6a’ - a® npu a = 2;

6) —3x° mpu x = -2; r) 4a® - 2a° upu ¢ = -8,
203. CpaBHEETe 3HAYEHNA BHIpAXKEHMIl:

a) 1,45, 1,4% B) 2,752 m 2,75%

6) 0,6* u 0,6% r) (-1,6)" n (-1,6)°.

gl d

NN ’/ YnpaxHeuun Ans NOBTOPEHUS

204. 3aaaiiTe ¢ TOMOLIBIO TEPEYHCIICRUA 3JIeMEHTOR MHOMECTRO X,
eciIn

={x|xeZ, -4 < x< 4}.
205. HalianTe 3HaAYeHHe BRIPAKEHUA:
8) —x% + 3x’y npm x = -5, y = 0;
6) (x+4y)Y upu x = -4, y = 4,5.
HasecTHO, UYTO 3EAYEHAE BEIPAYKEHASA % paBgo 1,5, Haligure
3HaueHHE BHIPAYKEHHA IPH TeX ke 3HaYeHMAX NepeMeHHBIX 8 U ¢!

s _ t, o 2t-3s. [t]-2
a2+ 62 25]+8, w83 Oy

3

207. CocraBbTe BHIpaXKeHUe O YCIOBHIO 3AAATH.

a) Kynunu 1 xr 300 r ToBapa no 1neHe ¢ p. 3a KHAOTpaMM,
KaxoBa CTOMMOCTh DOKYOKH?

6) TyprcTal mAK cOo CKOPOCTEIO 75 M/MHH. CKOABKO KHJIO-
MeTpOB OHHM HPOILIH 38 @ 47

B) Myxa seTHT ¢o ckopocThio 200 M/MHH, a JacTOuKa — €O
cKopocThio 60 kM /4. KTO M3 HUX nmponeTHT 38 @ MHH 00~
uree paoc'rosnne? Ha exonrxo ono Goasue?

FEvL T ’/ KoMTRONbHbLIe BONPOCH K 3aAaHNA

1. CpopuynupyiiTe onpeseseHne CTeNeHEN ¢ HATYPAJbHBIM IOKA-
sateneM. Haliagure snauenne Buipaxkerna 34. Kax B serpaskenunm 34
HAZKBAGTCA: YHCIHO 3; aucHo 47

2. KagruM uuciaoM (HynéM, IOJIOKATENbHNM HIH OTPHUATEeNLHRIM)
ABNIAETCA 3HAUEHHE BHPAXKeHNA a", rae n € N, ecym: a) @ pPABHO HYJIO;
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6) @ — nonoXKMTENBHOE YUCI0; B) & — OTPHIATEJILHOE YHCJIO K R —
9ETHOE THCIO; I) @ — OTPMIATEIbHOEe YHCHO X i — HeUéTHOE YHCa0?

3. B KaKoM OpHJKe B ¢Ay4ae OTCYTCTBHA CKOGOK BHIIOAHAIOT-
¢s1 geficTBHA IPHM BEYHCJICHHH 3HAYEHUS YHCAOBOrO BRIPAKeHAS,
cOZep:KaInero cremeHn?

BeiuncINTe 3HAYEHME BhIpaskeHusa —5 - (—2)% — (-1)'L.

4. CoopaynnpyiiTe H JOKa)XKHTe OCHOBHOE CBONCTBO CTEeNeHH.
IIpeacTaBbTe B BHAe CTENEHU NponsseaeHue x7 - x5,

5. ChopmyaupyiiTe Opasuio AejeHUaA CTeneHed ¢ OAMHAKOBEIMH
ocuopaHnamu. Halianre snavenue yacruoro 27 : 25,

6. CoopmyanpyiiTe onpefc/ieHne CTEIeHN C HYJEBHIM NOKA3ATE/NEM.

OAHOMNEH

6 4. ’ W ErO CTAHAAPTHBLINA BUA
8. Y/ OaHounen. YMHOXEHNE OQHOMNGHOS

Brpawenna 15a’b, 3xy - 2y, —3c" npeAcTaBAAOT cOHOit mpoma-
BelecHUA yuceN, NepeMeHHMX N mX creneHell. Takue Bripa)keHns
Ha3HBAOT odnourerHamy. Yncna, nepeMeHHEE M HX CTelleHH TaKXKe
cyuTaloTca ofHounenaMu. Hanpumep, suipaxkennsa —11, a, a® —
OAHOUJICHEI,

Opnounen Ha%b + 2ab® MOXKHO YOPOCTHTB, €CJIN BOCIIONIB3OBATHCH
CBOMCTBAMM YMHOMeHHNA H NMPABHJIOM YMHOKEHHSA CTEIIeHeH ¢ OAHHA-
KOBHIMY OCHOBaRMAMH. Torma noayunm:

5a2b - 2ab®* =5-2at-a - b b = 10a%’.

M&I npescTaBEAN JAHHKE OZHOYIEH B BUAE IIPOU3IBEACHUA YUC/IO-
BOTO MHOMKHTEJIA, 3AIIACAHHOrO HA IePBOM MecTe, M cTeNeHeil pasnny-
HBIX nepeMeHHEX. Taro#t BHA OJHOUNCHA HABHBAKT CMARIGPMHLIM
eudom, Yucna, nepeMeHHNE, HX CTENCHH TAKe CIHTAIOTCS OXHOUIIE-
HAMU CTAHAAPTHOr'O BUAA.

Jlio6oft oanouNien MOKHO NpeoGpPA3OBATE TAK, YTOOH IOAYYHIACA
OfHO'WIEH CTAHAAPTHOTO BUAA. ECIH OfHOWICH 3aIHCAE B CTAHAAPTHOM
BUJE, TO YUCAOBOH MHOKHTENE HABBIBAIOT KO3dduyuenmonm ogHOLIE-
ua. Hanpumep, B ogrousene —10a2bt xosdpdnumenT pasen —10. Ecan
xoadpdunuenT ogHouNeHa pased 1 uau —~1, 70 ero ofLIMHO HE NHUIIYT,
Hanpumep, sMecto 1a®h numyr a®h, smectro —1x%y® numyr —x?y.

IIpu yMHOMKEHUM OJHOYJIEHOB CHOBA INOJYUYAETCH OZHOYJICH, KO-
TOPHIH OOLIYHO 3AMHUCHIBAIOT B CTAHAAPTHOM BHJAe, HCIIONB3YA ANA
sToro ceoficTea yMHOMeHMA M IPABHJIO YMHOMeHHA cTeneHell ¢ ogu-
HAKOBBIMH OCHOBAHMSAMH.

IIpuMep. YMHOMHM ogrOUNeH 12a50* na ognounen —24g%b.
Jlna 9TOro COCTABMM NMPOH3BEAeHUe OFHOYNEeHOB H mpeolpasyem
ero B ONHOYWIEH CTAHZADTHOTO BHAA:

12a%* - (-2a®b) = 12 - (-2) - (a® - a®) - (b* - b) = —24a%°.
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BeezéM Tenmeph MOEATHe CTENeHY OAHOWICHA,

Cmenenvo 0dnoyaena CTARAAPTHOTO BHJA HA3LIBRIOT CYMMY IO-
KasaTesen cTemeneit BXOAAMMX B Hero nepeMeHHuX, Eesqu ogrounen
npeacrapaser coboif yucao, OTAMYHOE OT HYJA, TO €70 CTENCHb CUU-
TA@TCA PABHOMH HYNIO.

Hanpuwmep, crenens ogaownena 12x%y® papna 5§, crenens oanowie-
Ha —8ab pasna 2. Bupamenue 2,3? apiserca OJHOWICHOM HyJNeBOM
CTelleHH,

Yucno BynAs — 3TO OZHOUIEH, CTENeHb KOTOPOrO He onpeAeNeHa.

vl ! ’\
FTTT U T 7 Ynpaxneuns
208. s naAHLIX BHIpasKEHHNA BhIOepHUTE OZHOUIEHBI:
a) Ha®b; r) 2(a + b); x) (a - b)%;
6) —2aab; ) b; 3) 8,6xx";
B) —~(mn?)?; e) —y; n) 7,5.

209. Haiizure 3sHaAUYeHHE OZHOYJICHAS
a)18xympu x =T,y = %; B) —%x opu x = 2100;
6) 10a® upn a = 1,5; )x‘ynpm x =-1, y = -0,5.
210. Hafigure aHayeHme OAHOINECHA:
a) ~0,03a*b5, ecrma=1,a6 + b =3;
6) —4,5x1%, ecnu x = ~12, xy = 12;
B) ablct,ecnrma~=-7,b=5,a+b+c=8.
211. HaiiguTe ¢ IOMOIILI0 KAJTLKYAATOPA 3HAYCHAE OJHOWIEHA:
a) 0,7x%, ecim x = 1,29, y = 4,14;
6) —3a*?, ecsrma = 1,9, b = 1,8.
212. IIpencTaBpTe OGHOUYJNEH B CTAHAAPTHOM BHAE M YRAXKUTE €ro
KoadpuimenT:

a) 12x%x - 3% r) 72 - (-4,9xy);
6) 0,342 - 0,2a%; ) —3a%b - (—9b");
8) ~160* - (—-;-b); e) —8xytxyP.
213. IIpepcTaBbeTe B CTAHAADTHOM BHUIE ONHOUNEH:
a) —3aabb{—4a™); B) 0,01x"* 'y - 501xy™;
6) —0,8xy"x%y"; r) —atbaa™ - (-0,1)ad.
214. BuinoaanTe yMHOMEHEHe OXHOUJICHOB:
a) %x“y‘ n —0,3xy; B) 32a%" u -0,2a"b%;

6) —0,2a%%"+2 m —0,4a%"*% 1) Tlgxy“ n ~240x" + 1y,
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2135, IlepeMHOXbTe ORHOUNEHBI!

a) 12x*y u —%x‘ Ts B) bxy, —x*" u —xy%;

6) a*b® n —%ab; r) 8a®, —a%h® u a%bt.
216. ¥YnpocTATe BHIpAKeHHE:

a) 3p* : (-2p); r) —mn - 3m*n®;

6) ab(-2ab); 1) —2be - (—0,03bc");

B) 0,722 - =3 e) 9a% - (-b) * (-0,3ab).

217. Tlog6epuTe nokasaTeNsb Mm Tak, 4TO6LI ZAHHOE PABEHCTEO OHLIO
BepHO OpH JA1060M 3HAYEHHWH IepeMeHHOoi g:

a) 0,3qa™ - 6a = 1,84, B) 1,2a™+2 . g% = 1,249
6) 2,6a* « 2a™ = 5,2a%; r) 2,6a"*! - 3a®= 7,8a%%
3amenuTe P 0fHOUNIEHOM TAK, YTOOLI HOJYUCHAOE PABEHCTBO
6HNI0 BepHO IIPM BCeX 3HAYCHNAX NEPEeMEeHHBIX!
a) P - (-3a%) = —-12a%*;
6) —x%y . P = %x‘ys;
B) (-0,3a%b) - P = 0,9a% - 2b%;
3

lyay. p=_3 4.1
r) 7xy P 14x 5xy3.

219. IlpeacraeeTe oamouneH 15x%y® B Buge mpousBeaeHUA ABYX
MHOYKHUTEJCH, OAHH B3 KOTOPLIX DABEH:

a) 3x%; 6) -5xy; B) 15x2%; r) —-3xy°.
220. IIpeacTaBLTe, €CAM BO3MOXKHO, AAHHLIN OAHOUNEH B BHAE
TIpoM3BEACHNA ABYX MHOKHNTeNell, OAHHM U3 KOTOPHX ABAseTca 3ab:
a) 6a%b; B) —24ab%; ) 2abt;
6) 21a%?%; r) 9b%; e) -ab.
221, HInpuua 3eMeAbHOrQ YYACTKA MPAMOYTOJBHOI (POPME paBHA
a M, a gauHa B 3,5 pasa 6oasmie. HafiguTe momazk yuacTka.

222, InvHA akBapUyMa, UMEKINero GopMy NPAMOYTOJIBHONO NAPAJ-
aenenunena, B 1,2 pasa Goapnie NIHPHAHHL, & BHCOTA paBHAa 3 AJIMHEL

YpoBeHs BOAKI, HATIOJMHAIOMEI AKBapUYM, cocTaBiaser 80 % ero BRICOTHI.
Haiigute 06béM BoABI, €C/M IIMPUHA aKBAPHUYMa PABHA & CM,
223. Onpenenure CTEeNeHL OAHOUJICHA:
a) Ha®b?; B) a‘blle; ) 3x™y; x) 0;
6) —xy; r) (-0,1)%c®y; e) ~x"y*; 3) (-3)%.
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224. CocraspTe ABA KAKUX-AH60 OofHOUNEHA OATON CTENMeHH C
AByMd NEPEeMEeHHHMHA a 1 b.

chamn-re sHaYeHne M, NpH KOTOPOM:
a) ozHouNeH Ga™bt ABnAeTCA OAHOWNEHOM CEEBMOI CTEIIeHN;
6) onrOuwNeH —ab™c?® ABNAETCA OXHOMIEHOM ASCATOH CTENEeHH.

bl

\
NN ’/ YnpaxHeHus ANA NOBTOPeHUs
226. Haiignre 3HaueHHe BHIDAXKEHHAA:
8P+ (-3 +(-3P +(-3)2+(-8)'+ (-8)°+ 8 + 3+ 8%+ 8¢+ 3°.

227. 3agaiiTe ¢ NOMOINBIO HepeYlCACHHA 3ACMEHTOB MHOMKECTBO
HATYpaAbHLIX genuTenell yucaa 30. BrigenuTe 43 HerQ NOAMHOMECTBO
OPOCTHX YHCEN, ABAAIOMMNXCA Jeaureaamn 30.

228. CocraBbTe BHPpaKeHUE N0 YCAOBHIO 3aJa4H.
a) Typucral 2 v 20 MuH exanu Ha aBTOOyCe CO CKOPOCTBIO
a KM/4, a 3aTeM emé 30 MHH OLIM NEIIIKOM CO CKOPOCTHIO
b kM/9. Kaxosa ganna MapmpyTta?
6) Kynunu 2 Kr KanycThl 10 IIeHe @ P. 3a KuaorpaMm i 400 r
JAYyKa 0o meHe b p. 3a kmaorpaMM. KakoBa CTOMMOCTE IO-
KYOEH?

¢

9. \/ Boasoenowuo oanounena B CTeneHs

PaccMoTpyM cHAYAJIA NIPABHIA BO3BeACHUA B CTENeHb MIPOR3Bele-
HUA N CTEleHH,

IIpeofpasyeM ueTBEPTYIO CTeneHL NPOHIBEACHHUA ab:

(ab)* = (ab)ab)(ab)(ab) = (aaaa)(bbbb) = a'd!, T.e. (ab)* = a*dh'.

Yerpépraa cTeNneHb NpON3BefeHUA PARHA NPOUIBEACHUIO YETBED-
THIX CTeneHeHd MHEOXHTeael.

ARanormuHHM cBocTBOM ofaazaer mofad HATYPANLHAA CTEHEHB
NPOU3BeACHUA ABYX MHOMXHTENell.

Ecnu au b — npoussonvidie wicag 4 n — x1060e namypanvroe
Yucro, mo

(ab)* = a"b".
JIORameM 9T0, BOCIIOJNB3OBABIINCE OIIPpeeIeHIeM CTelTeHH 1 cBoti-
CTBAMH YMHOMKEHMNA:
(ab)® = (ab)(ab)...(ab) = (aa...a)(bd...b) = a"b", T.e. (ab)"= a"b".
—_— e N et
npas npas npas

JdokasagHoe CBOHCTBO paCNpOCTPAHAETCA HA NPOU3BeAeHHe TPEX
H fonee MEOXHATeneil. Hanpumep,

(abey® = ambc*, (abedy = abred™.
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OrcioAa caefyeT OPaBUIIO:

* wmMobbi 6038eCMU 6 CMENEeRd RPOU3sedenUEe, HYNHO 8036ecCMU 6
amy cmenend KaNCIoLl MHONUMENd U PEIYNRObMAMbL REPEMHOMUMD.

PaceMoTpuM Teneph, K&K MOMHO BO3BECTH CTeNeHb B CTENEHb.
IIpeoGpaayeM, HanpuMep, BhIpasKenne (a)t:

(05)4 =qgt-g5-g5- g° = gbth+6+5 = azo, T. @, (a"')“ - 54,

AHaIOrAYHOE CBOMCTBO BRINOJHACTCS AN IIPpONU3BOJIbLHBIX cTeneHei
C HATYPAJBHBIMH IIOKAIATEIAMH.

Ecaua — RPoOUIGONDHOE RUCAO, M U R — nwboie HamypansHule
jucaa, mo

@™y = a™,

JIOR&JREM 9T0, BOCIOJb30BABIINCE OCHOBHEIM CBOMCTBOM CTENEHH

H oOopelencHNueM NIPpOHU3BENeHHA HATVDAJIBHEX YHCEeN:

n pazs
" e —
(am) = gMa™...a™ = gMtmtetm o amn
[ F—
2 pas
CaegponaTespHoO,
(am)n = ghh,

Ha aoxasanHoro cBOficTBA ClEAYyeT MPABUIO:

» ¥mobu 603cecmu CMeneHd 6 CMENENd, HYMHO OCHOBANUE OC-
masums mem xe, ¢ NOKGIAMENYU CMeNeHEw NePeMLONMUMD,

AHAJOru4YHO TOMY, K&K OLLNIO AOKa3aHO CBOMCTBO CTENEHH

]
TNpON3BeIeHNA, MOKHO JOKA3aTh CBOHCTBO cTenmeHH Apofm: (%) =

n " 7
= % . % et % = g—”. CrenosaTenbHo, (%) = %n—, rae b £ 0.
—_
n pas

H3 sroro cpoiicTBa ciefyeT OPaBUJIO:

» umobnt e6ossecmu 6 cmenendv dpobv, HYMHHO 8038ecMu 6 IMY
CIMenersb YUCAUMERD U IHAMEHAMEND, NEPEOE EHPAICEHUE JANRUCAMD
8 NUCAUMEND, & 6MOPOE — 6 3HAMEHAMERS.

IIpaBua BOSBEAEHHUA B CTENEHL NPOU3BEASHUS U CTENeHH UCIIONb-
3yl0TCS NPM BO3BEReHUN OJHOYNCHOB B CTENEHb.

IIpumep 1. Bospeném oguowrer —3a%h? B mecTyio cTemeHn:
(—3a3b?)¢ = (—3)° - (a®)® - (b%)° = T29a'%'2.
IIpumep 2, Boaseaém ogHoOwneH —xiy®z B TPETHIO CTENEHb:
(—x'y%2)® = (-1 - (x9® - (°)° - 2° = —x18y%22.

3aMeTHUM, UTO CBOHCTBA cTeneHeill, BhlpakeHHbIe GopMyIaMu
{ab)* = a"b" u (a™)" = a™", pacupoCTPAHAIOTCH ¥ Ha CTeNeHN ¢ HYJIeBRIM
TIIoKA3aTeNeM (ecJM OCHOB&HHA CTemeHell OTJMYHBI OT HYJ/Aa).
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HHH- 9

/ Ynpaxuenus

229. BoaBseznuTe B CTENEHb OIPOU3BEACHME:

a) (b2)° B) (abo)%; X (% ab

]'; %) (-0, 1abe)’;

2
OC8ns D@ o (-iw); o) (-08kat

230. BrnoaHuTe BOSBeAGHUE B CTEICHB!

a) (ca)®; r) (—3ab)%; x) (—0,3xyc);
6) (—xy2)’; ) (0,2ab)%; 8) (0,3mnp).

2
B) (—6a)%; e) [-—xy)
231. YopocTTe BRIpa)KeHHe:

a) (~3abc) - (-Ebc) (12ab)%;
6) ( y) - (-49axy) - (-2ay)%
B) (—0,1b¢)* - (0,2ac)? * (—10abc)3;

r) (l%a:w)2 . (--g-ay)s . (-2ax)"' .

232. Kax H3MeHATCA NOBEPXHOCTh U ofbéM KybGa, ecan ero pefpo

yBeJIH4YUTh B 2 pasa; B 3 pasa; B n pas?

Ha norpacky mapa saTrpaTniau 47 r xpacku. XBaTHT Ju

100 r xpackH, 9To0BE DOKPACHTH IIAP, PAAKUYC KOTOPOre B MOATOPA
pasa Goapme? (ILnomalZk HOBEepXHOCTH S 1MIApa BHIYHCAAETCA IO
dopmyse S = 4nR?, rae R — paguyc mapa.)

234. HatizuTe 3HAUCHHA BRIDAJKECHHA:
a) 0,28 - 5%; B) 1,252 - 80%;

A) 24 . 55;

6)0,25°- 4% 1) (%Jm- (11]”; e) 0,25° - 44,

3
235. HaiinuTe sHAYeHHe BLIpAXKCHHA!

a) a'®’; 6) 8a'*; 1) 0,01a%°% -

236. BrinonunTe BO3BEACHHE B CTENEHb:

a) (a®)% B) (x%)*; ") (a");
6) (595 r) (%% e) (a');

8, ecanm ab = 3.

x) (a%)?";

3) (a®)®,
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237. IlpeacTaBbTe, €CAH BO3MOXKHO, BHPAXKEHME B BUAE CTeHEHH
¢ OCHOBAHHEeM 2;

a) (4%)% 6) (-4%)%; B) (-8)? - 64,
238. IlpeacraBbre, €CIM BO3MOXKHO, BHIpaX<eHHEe B BHAC CTeNeHH
¢ OCHOBAHMeM —3;
a) 9%; 6) 275; B) 814%; r) 7292

239. TlpeacrassTe, ecM BOIMOYKHOQ, BEIDAYKEHHE B BHJE CTENEeHH
¢ OCHOBaHHEM Y:

a) (¥ 6) (¥ B) ()% r) —(-y*)°.
240. BaMenuTe 3HAK * CTENEHBIO YHCIA P TAK, YTOOH IOJYIHIOCH
PaBeHCTBO, BepHOe NIPH JIIOOMX 3HAYECHHAX D!

a) (*)5 - pzo; B) (*)8 N P'f . P& = pz?;
6) (*)4 .ps - PIQ; I‘) P . P‘ . (*)10 =.p35-
241. 3nan, uro a* = m, HaiauTe:
a) 025 . all; 6) (_a8)5 . (_az)s; B) 3("“)12 . (_QS)Q.

242. [IpencTaBLTe CTeneH:L B BUAE YACTHOTO!

o) w(g)s  e(ef:
o (2 o (-q%]m; o (-2 ]‘.

243. IIpeacTaBsTe BHIpPAXKEHHE B BUJe CTEIICHM:

B _32a°, 16x% . et
a) 6) = B) 62557 r) e

s
ml2

244. HalianTe 3HaUYeHHE BEIPDAIKEHNA!

T
a) 2,843 : (“7,56) : B g_!-:_. l") (-11)0
1,428 15,127 492 (-5,5)
245. HaBecTHO, uTO % = =2, YeMy paBHO 3HAYCHUE BRIPAHCHKA:
at | as , _2b% a? — B2
A s O B D
246. BeruucauTe sHaUeHNEe BhIPAayKeHHA:
1,710+ 1,75 (322)2- 45 3. 27
TR I ® Cep ¢ M e
(=3,1)* - (38,13)2 (3_“_) . 25°, 215
6) (3.12) H r 513 274" €) g3.74"
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247, | IIpu xaxkoM 3Havyesny X, rae x € N, BHIOOMHACTCA PABEHCTBO!

32:: - . 3x+1 - Qx -

a) e 2,25; B) BT 3;

28x-1 .16 5* - 25* -

6 ———— - ——— l
) P 64; r) T 5=-17

248. Ilonbaynach rabanieit KBaAPATOB ABY3HAYHEIX YHCEN, HAfixUTE
3HAYEHUE BHIDAXNEHUA:

a) 9% B) 85; ) 6* + 5% x) 6 TY

6) 74 r) 3% e) 8¢ — 34; 3) -9 - 48,
249. YopocTuTe BHIDAKEHHE:

8.) (38)23; B) as : (az)s; ﬂ) (az)4 . (68)2;

6) (x') : x; )y @) e) (% : (a).

250. BepHo sy npu mob6oM 3HAYEHUH X PaBeHCTBO:
a) (—x%)? « (x%)* = (27)° - (—2%)’x;
6) (~x)® - (=x%)? = (2% - 2%,
B) (—x*) - (2P = (—x%)? - (—x*)*?

VramuTe Bce naphl HATYPATLHBIX 3HATEHHH IIepeMeHHBIX &
M 1, NIPH KOTOPLIX BEPHO PABEHCTBO:

a)a" = (2% 6)a"=(3Y% B)a"= (2%
252, BoseeauTe oHOUWIEH B CTENEHb:

a) (1,2a%0)% 6) (—ad®c'V)%; B) (-1,1x*4%)% 1) (-0,3ay™)".
263. IIpeacrasbTe BLIpAYKEHNE B BHJAE KBAJIPATA OJHOWIECHA;

a) 16x%  6) Elimbz; B) 0,01x%%; 1) 1,21a%%2.
254. IlpeacraBrTe BhIpAYKEHKe B BUAe Ky(a OgHOWICHA!

a) 8x%  6) —125¢°d% ) —El,?x"y“’; r) 0,2164%°,
255. IlpencraBbTe BHIPAYKERUS:

a) 0,01x"%y%; x%y5; l-g-a“‘c“’ B BHAE KBAZDATA OAHOUICRA;

6) 0,001a%% —m®nS; 'é% P*q® B BAe Kyfa ogHOUNEHA.

256. 3aMeRATe IMOKABATENH 7 M N YHCJAMH TAK, YTOOH II0OJIY-
YMJIOCH PABEHCTEO, BEPHOE DK BCeX 3HAUEHHAX MePeMeHHHX & u b:
a) (a*t')® = (a®b")%;
6) (')t = (a™b®).
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257, ¥npoctaTe BRIpaKeHHe:
a) 12a® - (8a%)?; r) —12a%h* - (—5ab?)?;
6) % b - (—26%), A) —-21.; xy * (-3x'y);
B) —0,09¢8 - (10c¢4)3; e) (—6a2b®)? - (-3adb).

258, IlpeoGpaayiiTe BHpAYKeHNE B ONHOUYJEH CTAHZAPTHONO BHAA
M OOpeReJHUTe CTeeHb 3TOTO ONHOYICHA:

a) (—ab)* - (2ad)’; n) (—abe)® « (0,1c%)4;
6) (—xy)° - (0,1x%%)3; e) (0,1m®n)? - (-10mn?)%;

o (-taw ) coarys w0 (Zmn) - omp

2
r) (0,2abc?)?® - (ab)t; 3) (%xzy) c (-TxP.
259, YopocruTe BRpaKeHue:
a) —(ab)® * a®b; o) —(0,1x%y)® - (10x%y%)%;
6) (—ab)* - (-ab??; e) (-0,2m?n)? - (4m®n)%;
3
Dy 2 =) 8ee - (3] ;
r) (—ah)* - (-9ab*)%; 3) —(—mn?? « (—-mind).
el .\
NN / YnpaxueHus Ang noeTOpeHns

260. Hafigure o6nacTh ZONYCTHMBIX 3HaueHHN IepeMeHHoOI B
BHIPAYKEHUH:

a) “;4; 6)

27 . 3a . 24
ar16 Pa-1 Di-s

261. Onpepenure crenenh OXHOYNEHA:
a) —-3a%b; 6) —a™b%¢; B) 1,2a™b ¢,

262. CpapuuTe 3HaYMeHHA BHIpasxennik:
a) (—3a*)*® n (3a4)™; 6) (—12a%)® u (12a°)°.

263. Ha nokpacky Bcex rpasedi Ky6a nmorpe6oBanoch 54 T KpacKH.
CrospKO Kpackm norpebyerca, uTO0bM MOKPACHTH Bce T'DaHH KybOa,
pedpo xotoporo Brpoe Soapme?

264. YToOnl 3anoaHATE cocyl, mMeomuit dopMy kyba, noTpefiona-
Jock 230 r sxuAKocTH. CKOJIBKO MUAKOCTH BMEIIAeT COCYA, MMeIOmmii
dopmy Kyla, pefpo KoToporo BABoe Gosbire?
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10. \./ Toxpecrea

PaccMoTpuM paBeHcTBa a2 - a® = a" - aP u a'®: a®=a?- a’.

IlepBoe paBeHCTEO BepHO NpPH JOoOLIX SHAYEHHAX DepeMeHRHoH &,
a BTOpoe — npu JolbIX 3HAYEHHAX &, KpoMe BHyad. O6aacTeio Zo-
OYCTUMKX 3HAYeHUN mepeMeHHOMH @ NepPBOro paBeHCTRA ABIAETCH
MHOXKecTBO Bcex umucen. O6nacThio AONYCTHMBEIX 3HAYEHHN nmpapoi
YACTH BTOPOTO DABEHCTBA TAKMKe ARJIACTCA MHOMKECTBO BCEX YHCEN, a
JIeBOM — MEOXKECTBO BCeX UucCej, KpoMe HYJA.

O KaXA0M H3 9TUX PABEHCTB MOKHO CKABATH, YTO OHO BePHO IPH
JIO0BIX JONYCTHMBLIX 3HAYCHHAX NepPeMeHHHIX ¢. TaKkHe paBeHCTBA
HASRIBAIOT TOXRKIECTBAMH.

Onpeaenenne. ToxaecTBOM HABLIBACTCH PABEHCTBO, BepHOE
npH X06LIX ZOMYCTHMAIX 3HAMEHHAX hepeMeHMBIX.,
Bepnruie 9ncIOBLIE PABEHCTBA TAKIKE CUMTAIOT TOMAECTBAMH.

C mpumMepaMu TOXAECTB BH yiKe BCTpeuaanch. Tak, TOXASCTBAMH
ABIAIOTCH PABEHCTBA, BRIDAXKAIONIHNE CBOMCTRBA JelCTBHI HAR YMCTAMU:

a+b=b+a, a+@d+c)=@+d+ec,
ab = ba, a(be) = (ab)e, a(d + ¢)=ab + ac,
at+0=a, a-0=0, a-1=a, a-(-1)=-a.
Bripaxenns, COOTBETCTBEHHLE 3HAYCHAS KOTODPLIX DABEEI IPH
JI06RIX JONMYCTHMRIX 3HAYMEHMAX NEPEeMEHHBIX, HASHIBAIOTCA TOXENe-
CTBeHHO PABHBIMHN.
HanmpuMep, TOMACCTBEHHO DABHLIMH ABJIAIOTCA BLHIPAMKEHHA

@) = a®, ab - (-a%) u -a%b?, T

3ameHy OlHOTO BHIPDAKEHNA [PYPHM, TOXKASCTReHHO DABHEIM eMY,
HABRIBAIOT MOoMIecmeenibiM npeobpasosarnuem. C TOXMACTBEEHHMHU
npeopasoBaHHAME Bhl BCTPEYAIMCh, HAIPHMED, OIPH YMHONKEHHH
O HOYJICHOB, BO3BeAEHHH OXHOY/IEHOB B CTCNEHb.

cb g .\
tPry 7/ YnpaxHeHus

265. ABanerca JIH TOXIASCTROM DABEHCTBO!
a)a+5=5+a; B) 3a - 3b = 9ab;
6) a(-b) = —ab; rra—-b=>b-a?

266. 3 nanHnIX paBeHCTB BhI6epHuTe Te, KOTODPBHIE HBIHIOTCH
TOXAECTBAMU:
a) 12ab = 3a(-4b); Nia-42 =4 - a);
60)b-8=8-0b; B at:xt=x%
B) x10 - x = x5 e) (—a)t - a = (~a).

n x1°,




60 Fnana 2. OpHovwnennl

267. CocraspTe Kaxoe-nubo TOXAECTBO, COAEPIKAIUCE:
a) OZHY NMepeMeHHYIO;
6) ABe nepeMeHHEIE;
B) TPH IepPEeMEHHEIE,

268, 3aMeHHTe GYKBY M TAKHM YHUCJIOM, UTOOEI MONYYEHHOE
PABEHCTBO OLIJIO TOKIACSCTBOM:

a) x” - (2% = x1% B} (xp)" - p° = x"y'%
6) (a®)" - a® = a%% r) (a’b)* + b™ = a®h's.
269. fipnAwTCA NM TOXAECTBEHHO PDABHBIME BBIPAYKEHNHA:
a)2a + 13 u 13 + 2a; B) (~x) * (-y) u —xy;
6)3x - 11 1m 11 - 3x; r){x - y)P® u(y - x)*?
270. Yramure, ecjH BO3MOXKHO, 3HAUCHHNE R, TIDM KOTOPOM TOMK-
ZeCTBEHHO PABHAI BhIPAKEHMS:
a) x* - x" ;m x% B) (¢®?: a" u a%
6) x*: 2% m x'7; r) (a®)" - a u a'4,

271. Y13 ganHBIX BLIpaXKeHuit BLIGepuTe Te, KOTOPBIE TOXKAECTBEHHO
paBHE opHOWICHY al%b®:

5
a) (-ab)® - a; B) (%ab) - 32070%; g (ab)® - (-a%h?).
1 2
6) (§a4b) + 8a2b%; 1) (~ab)’ - (~a?b)%

272. Kaxue U3 faHHLIX BHPaMCHUNR TOMACCTBEHHO PABHBI OJHO-
wreHy 2x%y:

a) %xy * 8x; B) (—xy) - (~2x); A) —-31-x2 " (-6y);
6) —xy-(—2xy); 1) -10x- (—%); e) —-12x2 - %y?
| | | | | | .\

N / YRpaXHeHUs ans nOBTOPeHUs

qumm IOKAas3aJ ApPy3paM apudmMerHyecKHil Qokye. «3a-
AymaiiTe ABY3HAYHOE YHCHO; NPHOABRETEe K HEMY 5TO Ke YHCIO, HO
sanMcaHHOE B o6paTHOM HOpAAKE; NONYyIeHHLIN peayapTaT pasaeauTe
Ha cymmy nudp sagyMaHHOro yuchaa, ¥ Bac moayuujock 1ls. Kak
y4eHUK Y3HaJA pesyJabTaT?

|274. (3 HyEKkTOB A M B, paccTogEHe MeKAY KOTOPEHIMH PaBHO
$KM, BHEXAJH OFHOBPEMEHHO HAaBCTPEYy APYr APYry IABa aBTOMOOH-
nsa. CKopocTb OfHOr0 H3 HMX paBHa 80 kM/4, a apyroro — 80 xm/4.
Kakoe paccTogane SygeT Mexkay aBromobnasaMu yepes 2 yaca, eclu
HM3BECTHO, 470;
a)BeTpeua emé He OIPOH3ONLNA;
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6)BeTpeua yiae INPOM3OIIIA M ABTOMOOHAHM HPOACHKHEAA
JABHEHHEe?

Haiinn're 3HAYEHHe BHPaMeRna 2 — a p npn:

aya=1 6)a=2; Ba=38.
He Bnuucisda, oTBeThTe HA Boopoc: deMy OyaeT paBHO 3HAYCHHE
BTOrO BRIpAKEHUA NPH a4 = 47 [IposepbTe Ballly THIIOTE3Y MOACTAHOBKOM.

Ifluem'rca ABA pasHEIX cniaaBa cepelpa: nepeuiif, Maccolt
25 Kr, cogepxutr 84 % cepebpa, BTOpOM, Maccol 12,5 Kr, COEEPRHUT
72% cepelpa. Karoit nponent cepefipa mONYyUYRTCH, €CAN CIIABUTL
BTH ABA CIIABA?

 da ] N
T / KoHTponuHbie BONPOCH W 3aSaHNs

1.9T10 HASHIBAETCA CTENEHBIO ORHOUWJIEHA CTAHAAPTHOrC BHAAA?
[IpnBeauTe NprMep OAHOWIEHA CTAHAAPTHOTO BHAA M YHAMKHTE €r0
CTeIenb,

2. Kaxue ¢BOlicTBA HCHOAB3YIOTCH NPH YMHOMEHUH OJAHOWICHOB?
YMHOXKBTE OZHOUWIEH 2x°y* Ha ogHOWIEH —3xy°.

3. ChopmynupyiiTe IPABHIO BO3BEACHHA NPOAIBEICHNA B CTENEHb,
BogaeemuTe BrIpayKeRne 2ab B nATYIO CTENEHD.

4, CoopMyaupyiiTe npaBnio BO3BeeHNA CTEIICHHA B CTeNMEeHb. Bos-
BefiuTe BHIDAXKEHHE a4° B UeTBEPTYIO CTENEHb.

5. Chopmynupyiite nparujo BO3BEACHUS YACTHOTQ B CTENEHb.

4
IIpenacraBbTe B BHAE UACTHOTO CTEIIeHb [-ﬁ) .

s
6. ChopuMyaupyiiTe onpesesnerne ToxAccTBa. IIpuseaure npuMep.
7. Kague BEIDAYXECHUA HA3LIBAIOTCA TOMKASCTBEHHO papHEMHA? IIpu-
BefiuTe NPHMED BHIPAYKEHH, TOMRACCTBEHEO PABHOTO BHPAXKEHUIo ab,

HHHH-

AONONHUTEeNLHBLIE YIIPAXHEHNR
K rnase 2

K naparpady 3
Bepno JIH PDABEHCTBO:
a) 3* + 4% + 5* = 6%
6) 13 + 6% + 83 = 93;
B){L+2+3+4)=1%+ 2% + 3% + 4%;
r) 33 + 10% + 183 = 19%?
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Haﬁ,tmTe:
a) 3HaveHMe BeIpaskeHHs 1% — 2% + 38;
§) cyMMy KBaJpATOR NEPBhIX CeMM IPOCTRLIX THCEN;
B) CYMMY NepBHX 36 HATYpPAJILHEIX YHCEJ.

279. HadinuTe BCe Iennle 3HaUCHNA b, IPU KOTODRIX:
a) 1 < b < 20; 6) 40 < b < 70,

280. CocraBbTe Tabiuny sHavueHHIl:

a) creneneil uacaa 2 ¢ noxasateaeM n oT 1 5o 10 BKIOYMMTENALHO;
6) creneneit yucna 3 ¢ noxasarenem n or 1 a0 10 BrRIOUM-
TeNXLHO.

281. BunumuTe nepBhie HIECTh MOCRKEAOBATEABHBLIX 3HAYEHMHN
peipazkenns 1,5 (-2 nmpun=1, 2, 3, ... .

282, HaiianTe MEOXeCTBO SHAYCHNN BBIPAMEHN:

=1} ~1r+l
8) 12 - (1) + 6  (~1) 6 1 - v
283. IIyTe, npoiiAeHHHI TeIOM NMPH CBOGOAHOM NafleAUH, BHIYHNC-
naetca no bopmyre s = 4,912, rge ¢ — BpeMA nageHNd (B CEKYHAAX),
s — mpoiigennsiit nyTs (B MeTpax). Haiingnre 8, ecxru ¢ = 1,5; 2; 3,5,

284. OOpém 1mapa BrIUHCAAETCA N0 GopMyte V = 4;—1tR3, Toe R —

paguyc mapa, T = 3,14, BHuyucauTe ¢ NOMORILI0 KANLKYAATOPA 3HA-
yenne V, ecnu paguye uapa pasen 6,5 cm; 12,6 cM (oTReT OXpyrauTe
O COTBIX).

285. Kaxoii qudpoii oxaHINBAETCSA YeTBEPTAA CTENeHb YHCIA &,
ecIu:
a)a=T1; ©6)a=105; B)a=49; r1)a =947

286. CpaBHuTe:
8.) ._52n H (_5)2::; B) 234» +2 u (_23)4:: + 2;
6) ~T4"+ 1 (=T + Y r) ~15% u (-16)*,

287. 3uada, utroa > 0 u b < 0, cpaBHUTe ¢ HYJIEM 3HAYCHHE BEI-
PaKeHUs:
a)(a-b)P ©6)(b-—a); B)-6a"b**l; r)agr-bt"*3,
Haﬁ,zmre SHAYEHHE CYMMEI
(=1) + (-1)% + ... + (-1)* + (-1)1%,
289. IlpeactaBbTe, €CJH TO BOSMOJKHO, B BHAEC CTENeHH ¢ OCHO-
BAHHMEM —X BHRIDAa’KeHHE!
a) —x4; B) x7; Ay —x m) xtnt e
6) x5; r) x%; e) —x5; 3) xin*1,
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IToaMeTnTe KaKoe-AMGO IPABHIO, IO KOTOPOMY COCTABJEHA
MOCAEROBATEIREOCT, X HAMMIINTE TPH CIACAYIOIMUAX €& YNeHa:

a)l,4,9,..; r 3927 ..;
6) 2,5, 10, ... ; a) -2, 4, -8, ... 3
B) 3, 12, 27, ... ; e)—-1,1, -1, ....

291, Moxaxnre, uro npu JoboM n € N KpaTHO 9 3HAYEHHE BHI-
paykeHUuA:

a) 107 - 1; B) 100" + 17;
6) 10" + 8; r) 100" - 1.

292. Mokaxure, 4To 1upn Jwbom n € N sHadenne JaHHOrO BLIpA-
JKeHHA ABJAETCA NeJbIM YHCJIOM:

a) 10" + 7199 6) 10" + 317 5) 10" + 305 r) 10" + 428
9 ’ ) ! 15 '’ 6 '
293. CpaBuute a® u a®, ecnum;
a)a=-3,7; 6)a=0; Bla=0,5, r)a=15.
294. YupocTure BeIpaXceHHe:
a) (-a)!* - a® - (—a)’; B) a(-a)* - a™;
5) _a4 . az . (_a)e; l‘) _as . aﬂ . (_a)Sn.

295. IlpeacraBbTe 3! BceMU BO3MOXXHEIME cnocoGaMHM B BHAe
IPOH3BeJeHUA ABYX cremeHell aucna 3.

298. IIpeacraBhTe B BHAe DPOM3BEACHMAR ABYX MHOMKHUTENEH, OAUH
H3 KOTOPHIX PABEH X3, BLIpasKeHHe:
a)x';  6)-x% Byx"*Y ) xdti
297. Haligure x, ecan:
a) 62+ x =63 B) x + 20 . 29 = 217,
ﬁ)x.425=42?; P) 311.35.x-318.

298. 3aMeHuUTe ¢ CTONEHBIO ¢ OCHOBAHAEM @ TAK, YTOOH MOJYYEeRHOe
PABeHCTBO OLLIO BepHO OPH BCEX 3HAUCHHAX 4!

a) c- as — all; B) c(a5as) - al?;
6) a® - ¢ = gl r) (@aa')e = a?.
299, Hajinute sHaveHHe BRIDAKEHUA:
3.2 5 -3" 5" 2'- (-2
Vg Oggr Ppage DT

300. 3nas, yro 2" = 1024, maliznTe 3HAYEHNHES BHIDAKCHUA:
a) 20+ 1; 6) 2*-1; B) 2u+a; r) on-8
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301. VopocTuTe BRIDAKeHHE:

(._.1)u+2 . xs
e O e
302. Bruruncnaure:

a) (1,7-38,4)°- 6,12 - 3 - 23%;

1 1Y .1 1!

1—+2—]-2=--12-|1=].

6)( T 32) 29 2 [3]
808. Hailinure saHaueHNe BRIDAIKEHH:

a)—a®-a®npuqg=-T;

6) —b° + 8b° pn b = %;

— )!I-I'l .xs

B)-a?’b+ W nopna=0,2,a+b=2>5;
r)—4a® - b opun a = -1,5,a + b=86,5.

304. Pacnonoxure B NOPAAKE BO3DACTAHUS:
(_397)5’ (“3’7)4’ (_3’7)0’ (_3’7)0‘

K naparpady 4

305. OnpeslennTe CTeneHs OTHOYICHA!
a) —=5a?b’c; B) 0,5%a"b?; n) 123;
6) —11abc; r) —-1,72a"b"c; e) 25°

308. B Bripakennn 4,57a™b" saMeHNTE NMOKA3ATEJH M M N HA-
TYPANLHBIMY YHCJIAMH TAK, YTOOH HOJYYHJICA OZHOUJIEH MECTOH
CTenmeHH. Y KAKHTE BCe BOZMOMKHBEIE CIIocodsnI.

307. IIpeoGpaayiiTe B 0OZHOUWIEH CTAHAAPTHOrO BHAA NPON3BEACHHE
OXHOYJIEHOB!

a) -2i%a"'b, 1,8a% u —10a1%"%;

6) I%xsyzz, -5,1xyz u —0,1x%y%2%;

B) ~12,5p"c®, -8p°c u 0,2p°c*;
r) —6,2a%%c®, -0,3abc u —5abict.

IpexcTaBbre KaKUM-1u60 cocoGoM ogHouner 45x%® B Buze:
8) OpomsBeAeHAA ABYX OAHOUICHOB ¢ MEPEMeHHLIMH X | Y
6) npousBefieHUA TPEX OLHOUIEHOB C IEPEMEHHHIMHA X U Y;

B) NPOR3BEACHUA ABYX OAHOYNEHOB, OAUH M3 KOTOPBLIX He
COePIKUT X, & APYToHl He COAEPHHUT ¥.
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309. IpeacrassTe BHpasKeHHe B BHAES @" AJIH —G":
a) (a®)%  6)(-a®); B} (-a?)% 1) —(a?
310. ITpeacrasbre 2!% BceMN BO3MOXMHBIMH cnocofamMu B Bufe
CTemeHH ¢ MOKABATENIEM, OTIHYHEIM OT 1.

311. 3Hasna, uro b* = 8561, nalinure:

a)-b% 6)(-b); BB, ) (b m) VR
312. Kakoit qudpoii MOKeT OKaHYMBATLCA:

a) KBAAPAT HATYPANHLHOTO YHC]A;3

6) ueTBEPTAS CTENEHb HATYPANLHOTO YHCAA;

B) BOCBMAas CTeOeHb HATYDaJAbHOrO uHcaa?

313. Karoif nudpoii oRaHYHNBACTCA NPOUIBEACHYE!
a) 314 - T5%; B) 155 - 9%; a) 615 - 312

6) 612 - 34; r) 316 . 518, e) 9% - 1557
314. BunoaauTe BO3BEACHHE B CTEIEHE!

a) (@)% B) (-x%)"; R} (0"

6) (—a®)*; r) (x4 e) —(-b%".

3185. Ipeacrasnre:
a) 41 B Buje cTeneBM ¢ OCHOBAHHEM 2;
6) 224 B BuAe CTeneHH ¢ OCHOBAHHEM 8;
B) 81! B Buae cTeneHH ¢ OCHOBaHMEM 9;
r) 51° B BuAe cTeneHM ¢ ocHOBaHueM 125.

316. Cpasuure:
a) 9% u 273; B) 25¢ u 125%;
9 1AM, 1y 1Y
6) 8% m 4Y4; r)(gjn(z).

317. Bupamsenns 28, 4% u 162 npexacrasbre:
) B BHAe cTeneHell ¢ OAHHAKOBLIMA OCHOBAHUAMM)
6) B BufAe cTeneHelt ¢ OAMAAKOBRIMM NOKASATEAAMH.
318. Cpasaure:
a) 5% u 1519 6) 8% g 7220,
319. IIpeolpasyiiTe BHpa)keHHe B OZHOYJICH CTAHAAPTHOrO BHAA
H YKAKHTE CTelieHb OLHOYJICHA:
a) —1,2ab - (—0,5a2b%); r) -0,8xy® - (5xy%);
6) 0,75x%y - (-I%xy“); &) —Zl-g-x“y” (-T°Ys
B) -%bc“ -(-0,36b¢c); e) -%pq’ - (-0,3p%¢®)..
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320. YopocTuTe BEIpaMeHHe:
a) (3ab)* - (-5a°)% B) —(pg*) - (-2p*q)%;
6) (~4x%y) - (—xy)%; €) (*-xy ) * (3x%y);
-Gy (o) s w0 Ccmnp e iy
r) —0,5ac?) - (—a%c?)b; 3) ( act )2 + (-12a2¢4)2.

321. YnpocTHTE BLIDAXKEHHE:

a) 3x™y * (-2x%y); B) (=5x"y?)? - 4x%y;

6) —xy(xy)™; e) —(3ab®)? - (a")’;

B) —a™c™ + (—4a%c)%; x) (—ac*) - (—a"b);
r) xy(—O Txry)t; 3) {(2bagx?)? - ( 5 arxm )8 .

322. U3 nauHnnrx epipaykennii spifepure Te, KOTOPHIE TOXKICCTBOHHO
PaBHBI OgHOYIEeHY 32a%h':

a) (—2ab)* - 2a¢4b7; B) (2ab)’ - (ab?)?;
6) (—ab)® - (—32ab); r) —(—2a%b?)? - a?bs,

@ YuuTens RPeAsIoKAM YYAIIMMCA CAeAVIomee 3aJaHue; 3amu-
muTe JI000e TPEXIHAYHOE YHCNIO; YMHOMKETE ero cHavyana Ha 7, moToM
Ha 13, mocre wero — Ha 11. B nosyderHOM 4HCIe 3a9epKHHTE IO-
cJefHUEe TDH NUPPLI, ¥ BK CHORA NOJYIATE 3aYMAHHOE RAMY YHCJIO.
B uémM cocrouT pasragka doxryca?
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Copep:xaEne aTo# rJaaBel NOCBAINEHO HBJIOMKEHHMIO OCHOB TEODHH
MHOTOYJICHOB: MHOTOWIEHAM € OZHOH MJM HECKOJBKMMH IepPeMeH-
HRIMH, CTAHAAPTHOMY BHAY MHOINOUWICHOB, CTEINEHHM MHOTOYJEHA,
HeliCTBHSM ¢ MHOTOUJeHaMH. MaTepHal IJIABRI [TO3BOJNT HOoApolHO
pPaccMOTpPeTh NOHATHE YPABHEHHA M €T0 CBOMCTB, & TaKKe TeMy «Dop-
MYJABLI COKPAIIEHHEOTO0 YMHOMKEHUAS .

§5. , MHOTOMJIEH M ETO CTAHAAPTHbLIA BUA,

11. \./ Mnorounen. Buumcnenne
asaveHnii mHOrouneHos

Buipaxkerne 5g°b — 3ab — 4a® + 7 npeacrasader cofolt cyMMmy
ogaOwWIeHoB Ha’h, —3ab, ~44® u 7. Takue BLHIpaKCHHA HA3HBAIOT
MHOTOYJIEHAMH.

OnpeneserHe MrorouwreEoOM HA3HBAETCA CYMME OXHOYLIE-
HOB,

OauouneHp!, U3 KOTOPHX COCTABJEH MHOIOYJeH, HA3HBAIOT uje-
HAMH MHOTOWJIEHA.

HanpuMmep, aaeHaMn MHorounewa x’y — 4x* + 9 apngiores of-
HOWJNeHH X%y, —4x2 u 9.

Muorounes, cocToauni U3 ABYX YICHOB, HASBIBACTCH JGYYACHOM,
a MHOT'OWIEH, COCTOAIIUI U3 TPEX YIeHOB, — mpéxuaerom. OpHoUNeH
CYUTAIOT MHOTOYJIEHOM, COCTOSAIIMM H3 OAHOrO UMNeHa.

MEBorouneHsl MHOTHA HABKIBAIOT NOAUHOMAMY, & ABYUNEHN — Ou-
Homami (OT rPeYECKHX CNOB <IIOJH?» — ¢MHOTO», «HOMOC» — «YJjIeH,
JACTE» H JATHHCKOTO «0M* — «HBa, JABAMARIs).

3Has 3HAUEHKS NEePEeMEHHEIX, BXOAAUIMX B MEOrOYMNeH, MOXKHO BhI-
YHCANTH 3HAUEHUE MHOTOUYJIeHA.

II p m M e p. Haligém sHaverne MuOTOWNeHA —0,3x%y — £ + Ty npm
x=-0,2,y=-1.

HAmeem:

-0,3x%y -2+ Ty=-03-(-0,2-(-1)- (0,28 +7-(-1) =

= 0,012 + 0,008 — 7 = —6,98,
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Ll .\

7 Ynpaxuenus

324. HasoBuTe 4JeHBI MHOIOUYJEHA M YKAXKHTE CTEIEHb KaX0To
U3 HHAX:
a) —x* + Bx*y ~ 6) Ta’c — Ba®+ 8c* — 11.

325. PacnonoxuTe MHOTOYJIEH 1O yOBIBAIOLIUM CTENEHAM Iepe-
MEeHHOI:
a) 228+ 5 - 4xP + xt—x; 6) 15y° — y'° — 6y — 11.

326. Pacnonoxure muorounen 12a® + ab — a'°b® — 3a'?b® + b'°no
BO3PACTAIOLINM CTEIIeHAM:
a) nepeMeHHo# a; 0) mepemenHo# b.

327. IlpencraBpTe B BHIE MHOI'OYJIEHA YHCJIO!
a) -xy_z; 6) ab; B) abcd; r) mnefk; ) abcdef.

328. HalizuTe 3HaueHHMe MHOTOYJIEHA:
a) x®* — 10x* + 11x® — x + 14 ipu x = -2;
6) a®b — 14a® — 6ab? + b+ 2npua =-1,b = 0,5;
B) 52t — x® + Tx? — 11x + 4 npr x = -3;
r) 15a% - 5ab®> + 7ab — 21 npua = 0,2, b = -1,2.

329. CocrasbTe Tabauny sHaueHHU MHOrouaeHa 2x3 — 3x + 1 npn
BCeX IeJIbIX 3HaYeHUAX NepeMeHHOM, YyAOBJIETBOPAKNIUX YCJIOBHIO
-2 < x < 3. Ilpu KakoM U3 3THX 3HAUEHUI NMepPEeMeHHOH 3HauYeHHe
MHOTO4YJIeHa paBHO HYJ0?

330. Halinure sumaveHus MHorounexa a® — 3a%b + 3ab? — b®
IJis BCeX LeJBIX 3HAYEeHWU NepeMeHHBIX, PACIIOJOKEHHBIX MeXIY
yHcJIaMu —3 U 3.

Wecaax HbioToH (1643—1727), aHr-
AMACKnA GU3nK U MaTemMaTuk; cosnan
TeopeTnyeckne OCHOBbl MEXaHUKU u
acTpoHomuu, paspaboran (Hapsay C
HEMEUKUM YyuyéHbiM B. . NleibHuuem)
anddepeHunansHoe N UHTerpanbHoe
UCYUCNEHUE; aBTOP BaXHEWLUMX IKC-
nepuMeHTanbHbix paboT no onTuke,
BHEC CYLLECTBEHHbLIN BKNa4 B TEOPUIO
MHOrO41EHOB.
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331. Hailiayrca au Taxpe Leanle 3HAYCHHUA X, OPA KOTOPHIX 3HA-
yerme MHOrounerna 5x° + 15x® + 25x + 7 apaaerca uucaIOM:
a) YETHLIM; 6) HeuéTHRIM; B) KPATHRIM 57

332. HoxraxuTre, 4To He MOKeT GHTH OTPHIATEJBHHEIM HHCIOM
3HaYeHHe MHOTOUWIeHA:
a)x*+ y: + 4
6)at+ 32+ b + b2+ 1;
B) a8 + b® + afb® + a2,
333. N3 muorounenos x* + g2, a® + b + 4, 4a?b?, b® + 3b* + 6,

1 + b'2 BubepuTe Te, KOTOPBIe NMPHM JIOOBIX 3HAUEHHAX NEPEMEHHBIX
NPUHHMAIOT NONOXKHTEeNbHEIE 3HATCHNAA.

334. 3aMeHHTe NOKA3ATENH M H N KAKAMH-TH(0 HATYDANABHEIMHU
YHCeJaME TaK, YTOGLI mpH A00hIX 3HAYCHUAX OEPEeMEeHHLIX X H ¥ MHO-
TrOuNieH:

a) %y + 6x%% + x™y" + 1 OPHHAMAT NONOKHTEALHBE 3HA-

YeHUA;
6) —x'%y* — 18x%y? — 5x%"y" — 6 npuUEUMAS OTPHOATENBHbIE
3HAYCHHA.

335. Bepno su, uTo npu AKGOM HATYPAJLHOM 3HAYEHWH I MHO-
rouJeH:
a) g *2 + g% + 16 NpHHEAMAET IIONOKUTEALHLIC SHAYCHHAA;
6) —a** — 5a®* npuEUMaeT OTPHUATENbHEEIe 3HAYEHNA?

336. C moMompi0 KAJbKyNATOPA HaliAUTEe 3HAYEHNE MHOMOWICHA!
a) x*+ 12,6 npu x = 2,9;
6) at — 3,444 npu a = 1,4;
B) a’h - 8,26 npu a = 2,17, b = 3,14;
r) 3x%* opu x = 1,76, y = 1,4,
337. Hcnonsays RAILKYAATOD, HAMAATE SHAYCHWE BHPAYKCHNA:
A x+yrmpux="71,y=8,4;
6)m*+n*+ 1npum=1,36, n=10,24;
B) 5a’b +a*npua=1,8, b= 1,T;
r)a*-3b*+ 16 opn a=1,5, b= 1,8.
cba ] O
NN 7/ YRpaXHeHUs ANs NOBTOPOHWN

338. IIpeobpasyiiTe B 0AHOUNEH CTAHZAPTHOTO BHAA:
a) (—2a%b)® - (ab); 6) (—8ab)® - (—2a?b%).
339, Briuucaure pauoHAIbHEIM CHOCOG0M SHAUEHNE BHPAYKEHHS:
a) 17,95 - 3,81 + 17,95 - 6,19;
6) 64-27~ - 271.34,
3 3
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340, H3 MHO)KecTBA ABY3HAYHLIX YUCeN BRIASAUTE MOAMHOKECTBO
uyncen, XpaTHeix 19.

12. \./ CTaHnapTHoIi BU MHOroMNeHa

B muorounene 13x%y + 4 + 8xy — 6x%y — 9 mepEeuIi u YeTBEPTHIH
YieHbl UMeIOT OMHAKOBYI0 GYKBEHHYIO 4acTb. UieHnl MHOTOUYJIEHA,
HMelollMe OfMHAKOBYI0 GYKBEeHHYIO 9acTb, HA3BIBAKTCH NOJOOHbLMU
yaenamu. IlonoSHEIMY YjleHAMA CUMTAIOTCH H CJAraeMeuie, HE AMEN0-
mHe SYKBeHHOH 9aCTH.

CyMMy mOZOGHEIX 4JI€HOB MHOTOUJEHA MOXKHO 3aMEHUTH OX-
HouneHoM. Takoe To)kAecTBeHHOe mpeofpasoBaHHe HABHIBAIOT npuee-
deruem nodobrvix ¥AeH068 UIH npueederuesm nodobHbix CAAZAEMbLX.
IIpuBenenve NOAOGHEIX UJIEHOB OCHOBAHO HA NEPEMECTHTEJLHOM M
COYETATEILHOM CBOMCTBAX CJIOEHHA W PaclipefesINTeIbHOM CBOMCTBe
YMHOMKEHHUS.

IIpumep 1. Ilpueeaém noaolHEe WIEHKE MHOIOYIEHA
13x%y + 4 + 8xy — 6x°y — 9.
Hmeem:
13x%y + 4 + 8xy — 62y — 9 =
= (13x%y — 6x%y) + 8xy + (4 — 9) =
= (13 — 6)x?y + 8xy — 5 = Tx%y + 8xy — b.

B MHOrousrene 7Tx2y + 8xy — 5 KakAHI YJeH ABIAETCA OLHO-
YJIeHOM CTAHAAPTHOTO BHAA, NMPUYEM CpeaM HHUX HeT nMoAolHEIX
yjeHoB. TakHe MHOTOYJIEHH HA3HBAIOTCA MHOZOYREHAMU CMAH-
dapmmnozo euda.

PaccMOTpHEM MHOI'OYJEH cTaHZAapTHOrO BHAa 3ad — 5a%b® + 7. Ero
YJeHaMU ABAAKTCHA OTHOYIEHH TpeThel, naToi 1 HyAeBoil cTemeHNU.
Hanboaesmyo H3 aTHX cTeleHell HASEIBAIOT CTEIIeHBIO MHOTOYICHA.
Takum oOpa3oM, dTOT MHOTOYJAEH ABJAACTCA MHOTOUJACHOM HATOH
CTelleHH.

Cmenenvio MHOZOYAEHA CTAHAAPTHOrO BHAA HA3HLIBAIOT HAMOGOIL-
Y0 U3 CTelleHel BXOAAIINX B HEro oAHOWIEHOB. CTelleHBI0 HpON3-
BOJIEHOT'O MEOI'OWICHSA HA3KBAIOT CTENEeHb TOKACCTREHHO PABHOTO eMy
MHOrouwieHa CTAHAAPTHOTO BHAA.

IIpumep 2. OupeaennuM cTemedr MHOTOYJICHA
a® + 2a% - a% + 1.
Jna 3TOoro npuBeAéEM MHOTOUJIEH K CTAHAAPTHOMY BUIY:
a® + 2a%h - a® + 1 = 2a%b + 1.

CreneHp MOJYyUeHHOr0 MHOIOWIeHA PaBHA TpEM. 3HAYAT, H CTEIEHB
3aJAHHOI'0 MHOTOWIEHA PABHA TPEM.
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Ecenyn MEOroO4IeH ABAACTCA YHCNOM, OTJIMYHLIM OT HYAH, TO CTe-
neHb TAKOTO MHOrouneHa pasaa (0. YUncio HyJb HASLIBAKT HYAb-MKO-
20uaenoM. Ero creneHp cuHTaeTCA HE ONPEeACNEHHOM.

Cpean MHOrOWIEHOB BHAENANT MHOIOWIEHH C OAHON mepeMeH-
HOlt, MHOTOWIeH n-# creneHH ¢ OZBOY nepeMeHHOH B CTAHAAPT-
HOM BHJe 3allKCHBaeTCA TAK: @ X" + ¢ x" "1 + g x"~ % + .., +
+a,_,x*+a _,x+a,rae x — NepeMEHHAH, Gy, G, By oo > B, _ ;s
@, — OpOH3BOABLHLIE uHcaa, n € N man n = 0. Koahpduunenr npn
X" HASLIBAIOT cMapuiuM Kospduyuenmon (B HallleM cAydae aTo Q).
Cnaraemoe, He cofiep:xallieec MepeMeHHON X, HABLIBAIOT C80060THBIM
“AeHOM MHOTOWIEHA (B HamieM cayuae a1o ¢,). Hanpumep, crapmmit
Koatduument muorowiena x* + 2x3 — x* + 8x paren 1, a cBoGoaunit
4ieH PaBeH HYJIID.

3aMeTHM, UTO 3HAYEeHME MHOTOYJIEHA ¢ NepeMeHHOHl x mpH
x = 0 paBHO ¢BOOOAHOMY UYJICHY DTOr0 MHOIOWIeHa, a npu x = 1 —
CyMMe ero xoahpHIIUeHTOD.

b \

HNERERE /4 ynpaxHeHua

341. B xaxoM cayuae MHOTOWIEH 3aIUCcaH B CTAHAAPTHOM BHE:
a) 12a - aba + 2ab® - 13ab + b%;
6) —a®b + ab® — 13ab + b2 + 12a + ab?;
B) —a%h + 2ab? — 18ab + 12a + b%;
r) 3a®h — ab® + 4ab® - ab + b;
R) Bath — a®b® + 3ab® + ab - 1;
e) —3a%h + 2q2* - ab + 6a + b?

342, IIpueeanTe mofo6HBIE YIEeHE MHOTOUJCHA:
a) 0,8x2 — x2 + 0,9x2 + 8x%;
6) y* - 30 + g° + 4y
B) —x? — xy? - 0,8xy% + 1,9xy%
r) —;xy + xy — %xy + 3xy.

343. IlpuseauTe noxc6HbIe YWieHH MHOIOWISHA:
a) ~p® + 4p* — 12p® + 14p° — 11p* — 6p;
6)1-4mé+ 2 - m%— m® + 12m5;
B) 4,4x%y - 40xy® + 3,6xy% - 1,4x%y — 26;
r) 0,12a% — 1,1ab® — 0,6ab® + 0,08a% — 2q%.
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344. HaliguTre 3Ha9eHHe MHOTOYNEHA:
a) 1,2x* + x* + 0,1x* - 8 - 1,3x* + 0,2x% npn x = 14;

15,1 _ 15 41 -

345. Mosxer 1 GLITE OTPHNATEJLHEIM YACJIOM 3HAYEHHWE MHOrO-
YJIeHa:
a) 0,3x% - 0,7x% — 8,6x* — 2% + 2% — 0,325 + 1;

5 4 5 .3 _10l 4 _o3 .3 17 3
0) 126a +5Sa 123a 340 180 + 6?7

346, 3amenute M OZHOYNEHOM TAK, YTOOH IOC]Ae HPUBEAEHHS
TMOZOGHBIX UAEHOB IOAYYAJCH MHOTOYEH, He cogepxarquii b:

a) M+ 0,15 - 0,476% + 0,80° - 1,89b% — 1,16b%;
_l 2 .1. 4 ..__1_ t S X | _1, a
o) M 3b +7b 12b b+36b +1.

347. IipeacraBpTe B CTAHAADTHOM BUJAe MHOTIOUYJIEH:
a) 23x* — ldxxy + 6x° — 2x% . 8y + 4;
6) 2y - y® — 3y° - 4y + 6y* - 8y - 11;
B) 5x - (—4x*) — 2x? . 32 + 27x% — x5
r) 16a - (—a?b) + 18a%b ~ 12aab + 14a?.

348. ¥npocTaTe BLIDAKEHUE:
a) 12x - x% — 6x2 - x2 — 16x* + 4x% ~ x%;
6) 0,3a - 4b* — 1,2ab - b + 4,8ab’ — 6a - 0,8b%;
B) 5x% - 2y — 10xy - 4x — 14x%y + 18x%y;
r) 0,8y"4% - 0,01y - 12y*+1 - 1,6y"*2 - 1;
B) 8,2x%x%x - 3,4x"*1 . 2x%2 — 4,8x**2%. 0,1x + x"*3,

349, an MHOTOWJIEeH OT OHHON nepeMenHoON 4x® — 3x% + 2x — 1.
Yxamure: a) crapmuii KooddurHenT; §) cRobOAHRIA Wien.
350. Yemy paBHO 3HAYEHNE MHOTOUMEHA
x5 — 2x* + 3x% — 4x% + Hx ~ 6.
aympux=0; O6)upux=1; B)npux=-17
351. HaifiguTte npu x = —1 3HAYeHWe MHOI'OYJEHA:
a) 4x® + 3x2 + 2x + 1;
6) 4x° + 3x* + 2x? + x? + 5x + 6;
B x*+ 2x% + x + 1,

352. CXOoJABKO UJIEHOB MOMET HMEeTh MHOTOUWIEH CTAHAADTHOTO
BHIa OT OAHOI NepeMeHHOIi, eCAM ero cTeneHb PABHA:

a) 52; 6) 200; B) m?
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353. 3anHuinTe MEOXKECTBO, COCTOANLEE K3 KOoaDDHUNNeHTOB MHO-
rouJIeHa;
a) —3x*-2x + 1; B) 1 - 1;
6) xt — x? + 2x - 2; r) 3.

Haii.un-re KosbdunuerTet MEOrOuwneHa kx® — 2kx + 3k, rae
X — mepeMeHHad, & B — HeKOTOpOe YHUCHO, CJIH ero 3EavYeHue:
a) mpu x = 0 paBHO —6; B) Ipu X = —1 pasHo —4;
6) ope x = 1 pasHo —6; r) npn x = 2 paBHO 7,

Hssecmo, YTO 3HAYEHHA MHOTOWJICHOB X* — 2ax? + 3ax + 2
u 2x* - 4x® — ax ~ 3a, rae x — nepeMeHHAd, @ — HEKOTOPOE YHCJIO,
npn x = 1 pasen. Haiigure a.

356. InuHa npaMOyroasHHUKA paBHA @ M, a mupuHa b M. Ha
CKOJABKO KBAADATHREIX METPOB YBEJINYHTCA €0 ILICHIAAD, €CIN NINHY
yeeanunTs Ha 10 %, a mupHAy ysennunTts Ha 15 % ?

367. Ha npAMOYTro/NIbHEIA JUCT KAPTOHA, AJUHA KOTOPOTrQ PABHA
X CM, & IINPHHA ¥ CM, HAKJIENIH OTKPRITKY. JIINHA OTKPBITKH COCTaB-
asaer 80 % anmeH aHcra, a mmpuHa — 70 % mmMpmaH Ancta. Yemy
PABHA ILUIOIOAAR OCTAaBOICHCA YacTH KRapToHa?

358, KaxoBa cTenmeHs MHOTOWIGHA:
a)3x8 -2 -2 +6x—-2x2-1;
6) xy + 12x%y — 10x%y — 6 — 2x%y;
B) 4x° — 2x% + 3 — 4x% + 2x%
r)2x - 2xy? +2y~x—y+ 2xy* + 3;
R) x%y — xy* - 2%y + 2y’
e) ~xy™ + xh-lymtl — yn-2ym+2 4 Sxy— S, raen, me N
uan>2m>2?

359. CocTaBbTe MHOTOWIEH ¢ IIEPEMEHHLIMH 4 B b, CTeleHb KOTO-

POTO pPaBHA:
a) 5; 6) 4; B) 2; r) 1.

IoxaGepnTe Kakme-MN6G0 3HAYCHHA M U 2, IPH KOTOPHIX CTe-
meHb MEOTOWNeHa Xx™y" — 14xy® — xy® + xy — 1 pasna:
a) 8; 6) 5; B) 43 r) 3.

3681. JaHn MHOTOWICHES:
a)3a:—-4b—a® + 17b - 12b;
6) 1,242 - b + 0,8a* - 1,66 + 3,6b;
B) 3,2b + 0,502 — a® - 1,5a% + 2,8b — bb:
r) -b - 7,6b + a® — 4a® + 5a® + 9,56,
BrifepuTe U3 HHUX Te, KOTOPHE TOKIASCTBEHHO DABHE MHOIO-
qaeny 2a% + b.
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362. IIpn KaKOM 3HAYEHMM MAPAMETPA 4 AAHHEIE MHOINOUJIEHH
TOXAECCTBEHHO PABHEL:

A2x3+38x2—-x+1luax®*+38x2—-x+1;
0)x®*+8x2-x+anmax®+3x*—x+1;

B)(2a — 1)x*-(2a+ 1)+ 1 uax?*— (4a — 1)x + 1;
r)x?-a2-x+ 2w x%+ ax — 2a?

] ’>

YrnpaxHeHns An9 nOBTOPEeHNs

363. ArToMOOHJIE ABMIKETCH CO CKOPOCTRIO ¢ KM/4. Bripasure ero
CKODOCTH B METPAX B CEKYHAY.

Baa KyOuuecko#t popMel 3amonHsercsa Bomoit za 20 Mum,
CroJbKO norpebyerca BpeMeHH, YTOGLl 3alIOJMHUTL BOAOH 0ak, mme-
omuik Gopmy Kyba ¢ peGpoMm, BaBoe GONBIIHM?

Ha noKpacKy Kyba mapacxogoBal® 75 r Kpackd. CKOMBKO

Kpacku norpebyercd, 9ToOR NOKPacHTh Ky0, pedpo KOTOpOro B YeThIpe
pasa Gonbme?

axanank

KoHTponbHb© BONPOCHI M 3a8aHMS

1. ChopmynupyiiTe onpeaereHHe MEOroYIeHa. IlpuseguTe npuMep
MHOTOYJIEHA ¥ HASOBHTE €r0 YJIEHEI,

2. KakHe uJeHB MHOrOUYJECHA HASLIBAIOTCH NOACOHBIMH?

8. TlpuBeanTe NpHMep MHOTOWIEHA ¢ OJHOM NMepeMeHHON W Ha30-
BHUTe ero crapmui KoaddunuenTt, cBoboaabId dreH. YeMy paBHO 3HA-
YyeHHe MHOTOUIEHA ¢ OAHOM NTepEeMERHO, eC/IH 3HAUCHHE NepeMeHHoM:

a) paseo 0; ©6) pasmO 1?7

4. Ha npumMepe muoOTrOUNeHA 2a°x - (—3ax) — 4a®x? + x* o6bACHHUTE,
KaK IPHBECTH MHOTOYIEH K CTAHAADTHOMY BHAY.

5. Yto Ha3LIBaeTCA CTeNeHbI0 MHOrowreHa? OnpeaennTre CTelIeHS
MHOTOYJIEHA:

a) x?y —xy+ 1; 6) x® + 5x% - x* + x - 2,
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CYMMA, PASHOCTb ¥ NPOU3BELEHWE
§ 6. MHOIrOMJIEHOB

13. \’/ Cnoxenue U BblYMTaHWE
MHOrouNeHoB

Ilycte Tpebyerca CHOMKHTH MHOTOUNEHN g% — Ta® — 1 u 8a® —
-a® + 6.

CocTaBMM HX CYMMY:

(a® - Ta® - 1) + (3a® — a® + 6).

Hz codeTaTe/IbHOTO CBORCTBA CAOMKEHHA CIEAYeT: AAd TOTO YTOOH
npubaBUTE CYMMy, Hafo HpulaBuThL Kaxmaoe cJaraeMoe, BXxoaaiee B
aTy cyMMy. OTciofa noayvyaeTca HPABUIO PACKPHITUR CKOGOK, mepen
KOTOPBIMH CTOMT 3HAK <«ILTIOCH:

e ecau neped cxobxamu cmoum 3RGX «RAOC», Mo cxobxu
MOMKO ONYCMUMb, COXPAHUS IHAK Kaxd0z0 crRazaemoz0, 3a-
KAIOYERNO20 6 cxobxu.

Bocnonb3oBaBIIHCE 9THM OPABHJIOM, PACKPOeM CKOOKH B COCTAB-
JEHHOH cyMMe M NpEBeAéM nofofHBIe YIEHH OOAYYEHHOTO MHOTIO-
9JeHa:

(@®-T7-1)+ (Ba*~a*+6) =
=a*-Ta?- 1+ 3a®- a®>+ 6 = 4a? — 8a® + 5.

BuuTeM Teneps M3 MHorounena 5b%2 - b + 1 mHOrounen
8t + 3b — 6.

CocTaBHAM Pa3HOCTE 3THX MHOT'OUJNEHOB:

(55 — b + 1) — (8b% + 3b — 6).

M3 cpoiicre relteTBuil ¢ uHenaMu cireyeT: AIA TOrO YTO0K BEIYECTD
CYMMY, Hafi0 BLIYECTh KAIKAOe CAATAEMOe, BXOAAIee B 3TY CYMMY.
Tak KoK BHYATAHAE HEKOTOPOTO YHCJIa MOJKHO 3aMEeHHTL npubasie-
HUEM YuCjaa, €My OPOTHBONONOYKHOIO, TO BEIYUTAHHE CYMMBI MOMHO
SaMeHHUTL npubaBjieHUEM YHCceN, NPOTHBONOJIOMHEX CHAATACMBIM.
OTcIoAa MONYYAETCH NPABHJIO PACKPHITHA CKOOOK, nepel KOTOPHIMH
CTOHUT 3HAK «MHHEYCS:

* €CRU neped cxobxamu cmoum HAK «MURYC», MO CKOOKU MONC-
KO ORYCMUMD, UIMEHUS IHAK KGNDOZ0 CRAZAEMOZO HE NRPOMUGO-
nonomcnHwi.

Iloapayace 3TUM OpPaBHIOM, PACKPOEM CKOOKH B COCTABJIEHHOMN
Pa3HOCTH M NPABEAEM NMOROGHEIE YNEHEl MOJTYYSHHOT0 MHOTOUWIEHA:

BGb*-b+1)- (8 +3b-6) =
=560 -b+1-8"-3b+6=-32-4b+7T.
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B paccMoTpeHHEIX NPHUMepax CYMMY H PA3HOCTb MHOI'OYIEHOB
MBI OpeACTABAJIN B BHAE MHOI'OUWIeHOB. Boolllle cyMMy MM pasHOCTE
A06HX MHOIOYWICHOB MOYKHO NPEACTABMTE B BHAe MHorowiexa. Ilpu
9TOM CTelleHb IOJYUHBIIEroCcs MHOTOWIeHA GyieT He Goabile CTeeHH
MHOrQUJIeHOB-CJIaraeMbIX.

Huorza Tpebyerca pemuTh o6paTHYO 3agadyy — IpeACcTABMTH
MHOT'OYWIEH B BHjie CYMMEI HJIN DASHOCTH MHOrowieHoB. I[Ipu aToMm
TIOJB3YIOTCS CAEAYIOIIMMH IPABUIAMH:

e ecnu neped cKoBKAMU CMASUMCR 3RAK «RAIOCH, MO HAEH,
aaxnionaemuie 8 CKOOKY, 3ANUCHERIOMER € MeMY K€ SHAKAMU;

¢ ecru neped cxobKamu cMaGUMCR IHAK «MURYC», MO Y &cex
YAEHOE, JAKNIONAEMBIY 6 CKOOKIL, RYHCHO UMEHUMDb 3HAK NG RPO-
MUGONONONCHBIL,

IIpepacraBumM, HampyuMep, MHOTOWICH 5x — 3y + 1 B BHJe CYMMH
OBYX CJIaraeMBIX, OZHO N3 KOTOPHIX PaBHO Hx:

bx— 3y +1=>5x+ (-3y + 1).

IIpeacTaBHM Tenepk TOT e MHOI'OWIEH B BHAE PasHOCTH, B KOTO-

poil yMeHbillaeMoe paBHO Hx:

bx—-3y+1=2>5x-(3y—1).

HEEEE ’\

7 YnpaxHeHus

366. IIpeoGpaayiliTe B MHOroWIeH CTAHZAPTHOrO BHAA CYMMY M
PasHOCTE MHOTOYIEHOB!

ad3x-x+1uxt+x 6) 2a — ab n 3ab + a.
367. IIpeoGpasyiiTe B MEHOroWJeH CTAHAAPTHOTO BHAA:

a) 15a® + (a* — 3a%;

6) 1255 — (b° + 115%);

B) 5,2ab - (ab + 1,4);

r) ~ab — (a* + ab) + (2ab — a?);

o) 0,6x2 + (0,4x% — x) — (2% + x);

e) %a—{b-%a)-}-{b-%a).

368. Komreknuust Mapok pacKJecHa B ueTHpe aabGoma. B mep-
BOM a/ib00Me COIepKUTCA @ MAapOK, BO BTOPOM — Brpoe GoJbiue,
yeM B NIepBOM, H Ha 7 Goapile, UeM B TpPeTbeM, 4 B Y€TBEPTOM
ansbomMe Ha 11 Mapok MeHnllIe, YeM B TpeTheM. CKOIBKO MAPOK B
KOJNeKOan?

JokasxuTe, 4TO CyMMa CKODOCTH ABHKEHHA IIapOXoha HO
TEYEHHIO PeKH ¥ CKOPOCTH IIPOTHB TEeYEHHUSA PeKH DaBHA YABOSHHOIM
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CKOPOCTH JBAKEeHNA NAPOXOAA B CTOAYEH BOJE, & UX PA3HOCTH PABHA
VEBOSHHOH CKODOCTH TeueHHA.

370. JlsxEnKY B nepBrfl AeHb NPOIIA @ KM, A B KQXABIN H3
nocaeAYIOINX aHelf npoxoanan Ha 2 kM Sospme, 9eM B nmpeAMAyInnii.
Kakoe paccTosHEe IPONLIH JBIHAKY 38 NATH gHei?

371. ApTenr HSroTOBHMJIA B SHBADE ¢ HU3Aeauil, B deBpase HA
5% OGonnme, a B MapTe Ha 8 M3AeAHH MeHBIIe, YeM B IepPBHIe ARa
MecAana pMecTe. CKONBKO H3genuii H3TOTOBHNA ApPTeAb B IePBOM
KBapTane?

372. C opuoro yuacrka cofpanu a Kr KapTodes, co BTOpOro Ha
15% wmenrme, a ¢ TpeThero Ha 40 Kr MeHpIIle, YeM ¢ MEPBHIX ABYX.
Ckonsro kapropena cobpann ¢ Tpéx y4acTKOB?

373. IlpeobpasyliTe B MHOIOUJICH CTAHIAPTHOTO BHJA!
8) (2c+1)— (4 -¢) + (12 - 5¢);
6)(x*+x-4)—Bx+4)+ (22— 1);

B) ~(¥* + y) + (4y + ) — 16y;
r) (12ab — a?) — (11ad + a2 + (ab - 6,2a%).

374. BaMenuTe M TAKHM MHOrOWISHOM, YTOOLI IOJY4EHHOE pa-
BEHCTBO OBIJIO TOXKAECTBOM:
ayM+(x*-y)=22*+3y - 1;
6) M — (b + 8bc) = 2b* + ¢;
B) (a% ~ ab + b%) — M = 2a% + 22,

375. ¥YopocTuTe BRIpasKeHHe:
a) 5x2 — (Bx? — (x® + x) + (2x — 1));
60)dx-(-2x-1)+(x—-4)+1;
B) 1 — (4ab® — (2a°b - ab) + (ab® + 2a%b) + ab).

376. Ilycts A = 5% ~ 2xy + y%, B = 2x% — 2, C = x% — 3xy. ¥Yn-

pocTHTE BHIPAYKEHHe:
a)A+B-C; 6)A-B+C; BB-A+B-C.

377. HokaxuTe, YTO TORACCTECHRO PABHH BHIPAXKOHHA]
a)(@®+ b+ c)+ (a2 - b2+ c*) - (a2 + b2 - %)
m a’ — b + 3¢
)@ - -c)-Ba* -2+ )+ (2a* - 0>+ 20)u 0.

378. Karoii MBOrouseH mazo nNpubaBHT: K MHOTOYJEHY
x* ~ 2x + 9, arobul NOAYIHTE:

a) 9; 6) x%; B) x% - x; r) x2-2x - 11?
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379. ¥YnpocTure BHpaXeHRe H HaiifuTe €ro 3HaYeHHE:
a) 6x* — (7Tx* — x) npn x = 0,1;
6) (12x - 1) + (9x + 4) nmpu x = 11,2;
B) (a® — a) - (8a + a®) npu a = 9,21;
r)~(c®-1)+(c®2+c~1) mpuc=12,718.

380. YnpocruTe BHIpa)keHHe:
a) (3a% — ab - b%) - (—a? + b* - 44ab) + (4a* - 3ab + 2b);
6) ~(x2 — x + x8) — (2x® — 3x? + 4x) + (823 - B5x2 — x);
B) ~(xy — 1) + (12xy + x2 - 4) - (xy + x% - 2);
r) (a® - 0,5a — 1) — (1,6a% + a + 2) + (0,5a% + 8).

381. HafiiuTe 3HaYE€HHEe BHIPAYKEHHS
(5a® — 2ab + b2) - (a? + b?) — (4a® — Sab + 1),
ecnn:
Me=12a+b=62 6a=ia+b=1

382. HalifuTe 3HaYeHHEe BEIPANKCHHS
(2 —-xy -7+ (2x% + 2xy — 2) — (2 - 11),

ayx=17x+y~=0,7; 6) x=-1,5,x+y=0,5.

383. HoxaxkuTte, uTO 3HaYeHUE BRIPAYKEHUA HE 3aBHCHUT OT 3HAYE-
HHUA TMepeMeHHOH:

a) (x2+8x— 1)+ (4x® — x) — (8x% — 9x + 16);
6) (a® ~ 24a + 8) + (12a — a?) — (11 - 12a).

384. 3HavyeHMA KaKHX NepeMeHHBIX Haj0 3HaTh, 4ToOH HaliTu
sHAYeHHe BLIDAKECHUA:

a) (12a% + 4ab + 1) - (3a® + ab —~ 2) + (11a% — 3ab + 2);
6) (15¢? - ¢ + b) — (10c® + c?) + (12b* — 5c%)?

385. HalizuTe Tpéx4eH CTAHAAPTHOrO BHAA, KOTOPHIH HAJO NpH-
6aBHUTH K CYMMe MHOTOWICHOB
1,7a% + ab - b®* + 4a u 6b° + 8a?b — 2ab - 5a,

qTo6El MONYUYHTE BEIpAXKeHNe, BHAUYEHNE KOTODOrQ He 3aBUCHT oT .

386. Hokaxure, 4TO
f) cyMMa OATH OOCJeAOBATENLHBIX HEYETHHIX YHMCeNa Ae-
JANTCA Ha 53
0) cyMMAa IIeCTH IOCHeAOBATEIBHEX UETHHIX YHACEJ] He Je-
Jurca Ha 12.
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387. IIpn KaKHuX HeALIX 3HAYCHHAX ¢, YAOBNETBODAIOIIMX YCJAO-
BE10 |a| < 20, 3HaueHMe BHpANKEHUA
(182 +8n+4)—-(n*+an—1)+ (2n* - 6n + 2)
KpaTHO 7 npu mioGom nesnom n?

388. IIpeacTaBhTe B BAAE MEOI'OUJNEHA CYMMY YHCEN:
a) ab m cd; 6) abc, bea n cab.

389. IIpeacrasnTe Muorouaen 124% — a® + 62 — 1:
a) B BHJe CYMM: JABYX ABYYJEHOB, OAMH H3 KOTOPHIX
1248 + Ba;
6) B BH/le PA3HOCTH ABYX ABYWICHOB, B KOTODPOH YMEHBINIAEMOE
pasuo 12a% — 1,

390. IIpeacraepre MHorOwIeH 15x% — xy + 16y° — 6 B BHRe pas-
HOCTH ABYX MHOIOWIEHOB, OAME H3 KOTODLIX HE COHEPKHT Y.

391. IlpeacrasbTe ABYyMA crrocobDaMH MHOTOWIEH
a®—5a*+ Ta-1:
a) B BAAE CYMMHE ABYX ABY4JI€HOB;
0) B BEAEe PA3HOCTH OAHOWICHA M TPEXUNeHa.

392, HsBecTHO, UTO Kaszoe U3 MeJLIX YHMCea ¢ H b He geanTcs
Ha 7, a MX cyMMA geauTced Ha 7. [eaurca gu HA T YACAO:
a) 2a + b; 6) a - b?

HHH ¥y
7 YnpaxHeHNWa QR NOBTOPenus

393. 3agaiiTe nepeunciieHAEM 3JIeMEHTOB MHOKECTBO A IBy3HAY-
HHX HATYPAJbHHX YHCEJ, OKARYMBAOIMINXCA nudpolt 3. Brigennre
H3 MHOYKECTBA A

a) NOAMHOMKeCTBO B NpOCTHX TACeJ;

6) nogMuOoMecTBO C umces, KPATHHIX 33

B) noaMHEOMeCTBO K yucej, AAIOIMHX NpH AeNeHHMH HA 3 oc-
TaToK 1.

394, Nna mxoapBoii 6mbmuorexu Rynunu 64 yuebmnmKa, 3 HUX
34 yuebGHuKA II0 anrebpe, a OCTANLHEE — N0 reoMeTpuH. ¥Y9efnuK mo
asrebpe CTOHT @ p., & yIeSHUK 1o reoMeTpPRE™ Ha b p. Zopoxe. CKOABKO
AeHer YILJIATHIHN 34 DOKYIOKY?

395. | M3 Mmuorounenos 1 + x2 + x4, 5x8 — x8 — 1, x8 + x2, x12 - 1,
2x — x* BuibepnTe Te, 3HAMEHAA KOTOPHIX He MSMEHAOTCR IPH 3aMEHe
3HAYEHHd X HA MPOTHBOTIOIOMHOe,
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396. BrLinoanuTe yYMHOKeHHE OJHOWICHOB:
a) 3a?b - (—-a'd®) * 1,5a'%%; B) 3x*2 . 0,2x5;

6) -xy - (—%x“y) - 9xtyS; r) ~2a7+1 - 0,01a.

14, \’/ YMHOXEeHUe onHoUNeHa
Ha MHOTONNEH

ITyers TpebyeTcss yMHOKUTL OfHOUJeH 2a° HA MHorouJeH 3a‘ -
- 4a? + a,

Cocrasmm nponssegenune 2a%(3a* — 4a® + a).

W3 pacnpefelHTeNbHOTO CBOMCTBA YMHOKEHHSA CHeAVeT: AJHA
TOrQ 4TOOH YMCJIO YMHOXHTH HA CYMMY, HAZ0 YMHOKATh €ro Ha
Ka)Kjoe CJAATaeMoe H Pe3yAbTATH CJIAOKHThH. Bocnoan3oBaBIIMCH
pacnpeiejJuTeIbHLIM CEBOHCTBOM YMHOMKEHHNA, NpeodpasyeM cocTas-
JIeHHOEe NPOH3BeJeHue:

2a*(3at —4a* + a) = 2a®- 3a* — 2a° - 4a* + 22 a =
= 6a™ - 8a® + 2a".
IIpn yMHOeHHH OQHOYJIEHA HA MHOTOWIEH HNOJB3YIOTCH CAEAYIO-
IOHM HPaBAJIOM:
* ymobul ymuoNcumd odHONAIEH HA MHOZOXAER, KATO YMHONUMD

amont OINOYNER K KAITDLL YACH MHOZOYNERA U ROAYYERHBLE LPO-
u36e0eHUR CRONCUMD.

PacnpenenurenabHuId 3aK0H YMHEOKEHUA OTHOCHTE/NLHO CAOMKEHNHA,
HA KOTOPOM OCHOBAHO NPABHJI0 YMHOKeHNA OJHOWIeHA HA MHOT'OYIeH,
ApesHerpevecknii mareMaTuk Eeraupa B III B. A0 H.3. KOKa3HBaA
Ha ASHKE «reoMeTpHYecKoii anreOpHI»: ecJim OZHA H3 CTOPOH NPAMO~
VIOJLHUKE ABIACTCH CYMMOH HECKOJNBKNX OTPE3KOB, TO IJIOIIAAL BCero
NpAMOYrOJILHUKA MOYKHO HallTn xax cyMMy niommaneil ero wacrefi.
Hamnpumep, eciu a = a, + a, + @, — OAHA CTOPOHA NPAMOYrOJALHH-
Ka, b — ero Bropag CTOPOHA, TO IJIOMIAABL NPAMOYIOJLHUKA PABHA
ab=(e,+a,+a)b=ab+ab+ab Ectmcunurarba=a, +a,+a,
MHOrO4YJI€HOM, & b — OZHOYJIEeHOM, TO MBI HOJYYHAM HPABHIO YMHO-
JKeHHA MHOIOWIeHa HA OJHOYJIEH.

B paccMOTpEHHOM HOpAMEDE MH NpPEeACTABHJIH NDOABBEACHHAE Of-
HOYJIEHA M MHOrowlIeHa B BMJAe MHOrodjlexHa. Booline npouspefeHme
OOHOYWIEHA H MHOTOYWIeHa BCeraa MOMKHO IPelCTABUTh B BUAe MHOIO-
wieHa. IIpmuéM cTeneHs Npou3BeaAeHAA OyAeT paBHA CYMMe cTeneneli
OZHOUJIEHA U AAHHOTO MHOTOWJIEHA.

IIpumMep 1. YMHOMHM OZHOYNEGH —3Xy HA MHOro4YJeH
2x%y + 4xy® - 1.
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Hmeem:
=3xy - (2x%y + 4xy® - 1) = -3xy - 2x%y + (—8xy) - 4xy° +
+ (—3xy) - (-1) = —6x%y? — 12x%® + Bxy.
3anuch MOMXHO BeCTH KOpodYe, HE BHINHCLIBAA NPOMEXYTOYHEIS
Pe3yJIBTATHI:
—-3xy - 2x%y + dxy® - 1) = —-6x%% — 12x%° + 3xy.
IIpumMep 2. VIPOCTHM BEIpAKeHHUE
4a(2a + 5) + 2a(3a — 1) - 1,6a(2a — 4).
Kaxnoe ua nponssefieHRil mpeobpazyeM B MHOTOYJIEH B CJIQKHMM
BONYYeHHbIe MHOTOY/IeHEL:
4a(2a + 5) + 2a(3a - 1) - 1,5a(2a - 4) =
= 8a® + 20a + 6a% — 2a — 3a® + 6a = 1la® + 24a.

HEREE N
P /anaxcueum
397. YupocTaTe BHIpAXKEeHHe:
a) 52 - a) — 4(3a + 1);
6) 18(b — 3) + 6(3b + 1);
B) 1,L1(1 — x) + 1,2(1 + x);
r) 6p - 2(p + 1) + 4(p - 8);
o) -2+ 3(8c—2) - 2(c - 1);
e) -1,6y — 0,3(y + 4) + 0,42y — 1).

398. YnpocTHTe BHpaxenye ¥ HaliAnTe ero 3HAYEHUE:
a)3(5x - 1) - 14(x + 8) npu x = 172;
6)15a—3(2a—-1)+ 2(a — 2) npr a = -3;

B) 110+ 5(2b - 1) - 6(b + 2) npu b = -4;
r) 12(8¢ ~ 1) — 85¢ + 4(¢ + 6) opu ¢ = 0,2,

umMmmmﬁmmt
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MparmeHT cTpanunubl U3 Il ksurn Eskmraa «Havyana» ¢ reoMeTprHecKum
AOKA3aTENbCTEOM PACHPEneNUTENBHOMD 3AKOHA YMHOXEHMA OTHOCUTENLHO
cnoxeHus, Il B, ao H. 3., nagaHwe 1482 r,
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399, CocraBbTe ABA BHIpPAXKEHHUA
ANA BEIYACAEHHA ANOIOALY GHTYPHL,
n3obpaxénuoil Ha pUCYHKe 6, n
JAOKAMHUTE, YTO OHH TOMIECTBCHHO
pABHEL.

400. B oaxoKOMHATHON KBAapTHpe
"~ AJANHA KOMHATH Ha 1,6 M Ooapme
IOUPHHEI, & IOIMAAL OCTAJIBHLIX IO~
Memennit cocrapager 756% nmomamn

° KomHEATH. KakoBa o6man naomans
KBADPTHDEI, €CIN ANHHA KOMHATH
Puc. 6 PTHPEL A
paBHA g M7

401, BegocumefHCT €Xaj B ropy €O CKOpOCThI0 12 kM /4, moj
ropy — €O CKOPOCTHIO 18 KM/4, a no poBHO# MeCTHOCTH — €O CKO-
pocteio 156 kM/u., Ha nyTs B ropy oH 3aTparua b v, Ha nyTh Oojx
ropy — Ha 1 v 20 mrE Gonbme, 9eM B ropy, 4 HA NYTh IO POBHON
MecTHOCTH — B 1,2 pasa Goasine, ueM Ha OYThL B rOPY M MOA ropy
BMecte. HalinnTe AMuMHEY MAapmpyTa BeJIOCHIENHCTA.

402. TIpeacraBbTe B BHAEC MHOTOUJEHA:

a) 3ab(a + b); r) (@b + a — b) - 3a?h;
0) —a?(a® - b, a) —0,56x%2(2x + 2y — 1);
B) (x? + 2xy) - (—xy); e) (—a% - 6ab + b?) - (--%ab].

403. BunoJHUTEe YMEOXKEHHE;
a) 2a%(-3a + 4b);
0) —0,5xy(x* + ¥*);
B) (8¢ - 6b) - (-0,5bc);
r) (—2a%b + 3ab - Ta) * (—ab);
By ~x(x% = x* + 1);

1
e) By + y:—6y) - (—Eys].
404. BEInoJHNTe YMHOXEHHE:
a) ~0,2x(x* - 1,6x% + 2,3x)x%

6) 2 ab(0,3a* - 1,2ab + 1)a¥;
5) -%(o,sa%s — ab + 0,9)(-ab);

r) ~b%-0,3a% - 0,4ab + 1) - -;-azbz.
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405. IIpeacTaBbTe BRIpasKeHHe B BHAE MHOI'OWIeHa:
a) —0,2x(x* — x(1,6x% - 2,3))x2%;

2 2 _ _5)) s,
6) sab[O,Sa ].,Z(ab 6]]& :
5) -%a(o,ﬁab(ab - 2) + 0,9)(~b);
) ~b%-0,1ab(3a - 4) + 1)+ gatt.

406. IIpeacTaBhTe B BHAEe MHOTOYJIEHA}

a) 4x"y(3x — 2y™); B) (144" - Tab™!). (—éab“);
6) (1a"b - 1ab")(-18ab)- r) -144a3"b”'[1a"b" - -l—ab)
) 9 ’ 6 2 '

407, 3amenuTe 3HAK * OAHOWICHOM TaK, 4TOGH DONYUEHHOE pa-
BeHCTBO OBINO TOXACCTBOM:
a) * - (a® + 2ab) = 1,7a® + 8,44a%b;
6) (0,3ax — 0,1a®x + ag) - * = 0,6a%x* - 0,2a%x% + *;
B) *+ (10a* + 15a® + 20a%) = * + * + 200a%;
r) (0,3ax + a’x + a®) - * = 0,3a%x% + * + *,

408. YopocTrTe BeIpa;KeHue, ecau n > 1:

a) (0,3::’”1 ~de - 0,2a“") ‘240" -

12
_Gan(%an-l - an + 0’3an+l];

lbn - ebs) . O,an+1 -

—11pn-1 _
6)(19b s

- uzn_n-l-l_l!
O,Sb(sb b lsb).

409. YnopocTHTe BHIpDAKEHHE:

a) 12p2 + 5p(1 ~ 1p);

6) 3a® — 2a(1 + 2q42);

B) ~15y* - 3y(1 - 5y%);

r) 6m(m® — n?) — 1,2m4;

x) 8a(a —~ 1) - 2a%(3 - a);

e) 6p(5p* + p) + 16p%(2 - p);
x) -8m(m + n?) + m(3m — n?);
a3) 2y(y® — x) - 2x(x% - y).
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410. YnpocTuTe BRIpAYKEHHE:

a) 9m? — 2m(m - 3) + Tm(1 ~ m);

6) 5a* — 8a®(a - 3) + (a® + 5a) - 5a%

B) —2x%3 + 16x%) — (x> + 4) - 83x* + (Tx — 1) - 5x¥;
r) -12,5y + (-y® + 2y - b) - (-2,5y) — 2,5y - A

411. IIpp RaKHX 3HAYEHHAX IePEeMeHHOH BepHO PaBEHCTBO:
a) 3x(1 - 2x) + 2x(3x - 1) = —-4;
6) 4x(3x + 2) - 3x(4x + 3) = 12;
B) 2x%(2 — 3x?) - 3x%(4 - 2x%) = -8;
r) —3x(3 — 2x — 4x%) + 4x(2,25 - x - 8x%) = -3?

412, BruncanuTe 3HAYCHAE BHIPAKEHHA:
a) 5(0,16x% - 0,9x + 2,4) - 4(0,2x% + 1,5x — 1)

npu x = 42;
6) 3(1,6a% — 0,5a + 1,4) — 4(1,2a% + 0,62 + 0,3)
npu a = —80.

413. Hailiaure 3HaAYeHNe BRIDAXKEHHUA:
1 1 1 1
= =y - - = =b
a) [2a + sb] 6ab 12ab[sa + Py )
npu a = -1,8; b = -0,3;

1
6) —4xy [%xy - 1) + 8x? (Iyz - 2]
1 =
mpHx = T3y 2.

414. Uz ganHbix BeIpayxeHuli BHIGepHuTe Te, 3HAYCHHS KOTOPBIX
He 3ABHCAT OT &:
a) 12a(a + 4) — 3a(4a — 1) — 50(a + 2) — a;
6) 9a(4b + 1) — 12a¥(3 - a) — 3a(4ad + 3) + b%;
B) —a(6x® + a) + 2a(a + 83x%) —a(a + 1) — (2 - a);
r) 8a(a — x) — 2a(4a + x) — 6a(a — x) + 3x.

415, DokaxkuTe, YTO AAHHOE DABEHCTBO ABJIAETCH TOMKIECTBOM:

a)3(2a-b)—4(a — 3b) —(a + 3b) =a + 6b;
6) —5a(3a - 1) + 6a(a + 1) — a(1 - 9a) = 10a.
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416. He BrInonHAS YMHOMEHES, HAHXUTE CTeNCHh MHOI'OWIEHA B
€ro cTapmuii KoaduhuomenT:
a) —3x%(4x® — 2x° + 3x);
6) 5x'9%(12x%° ~ 15x1° — 18x + 1);
B) (—x2* — 2x" + 3) - 4x*;
Dpim + 3 -x**H - (mx"+ (m - Dx"1 + .., +
+2x2+ x),taeme N, m > 4.

417. Tlpu KaxEx 3HaueHHAX mapamerpa k KosddbuomeHT:
a) OpH X2 B CTAHZAPTHOM BHJAe MHOTOUNEHA, TOMAECTBEHHO
paBEOro BhIpaskenuio (B + 1)x2 - (3% — 4kx — 2), papen 4;
6) npu x* B CTAHAAPTHOM BHAe MHONOWIEHA, TOMKAECTBEHHO
PABHOrO BHpKeHHI0 kx? « (242 — kx + 3), pasen —4?

418, IIpu KaxoM 3HAUEHHH apaMeTpa @ MHorowieH 2x® + 3gx2 —
—agx~1uopu x=1un x = -1 npuaaMaeT OXHHAKOBEI® 3HAYCHUA?

419. IIpn xaKoM 3HAYEHHMH k, T'fe k € N, cymma KoadPHINeETOR
MHOTOYJIEHA, TOMACCTE€HHO PABHOTO BHDAXEHHIO xX(x? + kx + 1) —
— 3x(x — 2), papra:

a) 0; 6) 5; B) —4k?

420. 3aMenuTe 7 KakuM-1nbo HATYPAJIBHEIM YHCIOM TaK, YTOOR
npu a06oM x € N 3HaYeHHe BRI KeHNd:

a) Sx(x® — 5x2 - 1) - 11x%x® ~x + 8) - 6(x — 1) + n ge-
JuJaoch Ha 4;

6) x%(x — 1) — x%x2 - x — 2) + 10(x* + 1) + n npE geseHEnn
Ha 6 gapano ocraTox 1.

\
0/ YnpaxHeHun ANA NOBTOPSHUA

421, B subopke 4; 4; 5; 6; 6; 6; 7; 7; 8 ogna BapHaRTa nponyme-
Ha. Haitgure eé, ecnn:
a) cpenHee apu@pMeTHIECKOe BRGOPKH paBHO 5,8;
6) pasMax BLHIGODKH paseH 5;
B) BrIGOpKA AMeeT B¢ MOAEI H €é cpegHee apAQMEeTHIEeCKoe
BHIPAXKAETCH NEeJBIM YHUCIOM.

422, Briyacnure:

1_1 . 5. 1
a) 7,2 [ﬁ 6] +8.4; 6) 30,38~ 7 -0,14.
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423. Ona mKoabROM crosoBolf Kynmuam 105 rapesok, ma HEUX
356 rayboknx, a ocTanbEme — Mearkne. Iay6okas Tapenka CTOMT
a p., &8 meakxasa Ha 20% gemerse. CKOIBLKO JeHer yMIATHAM 3a IO-
KyOKy?

424, Haiinute saHayeHHe BhIPAKEHUA:

58 . 74 22% 33°
W 9Far P

a)
425, YupocTuTe BRIpRMKEHHE:
a) —% 0% - (-3a%)  6) 3 XY (-2

426. Kaxanit u3 ogaouneHor 6a’b, —124%b%, 3ab npeacrass-
Te B BUAe NpPOM3BefieHMA ABYX MHOMKHTeJeli, OAMH M3 KOTOPHX
pareH 3ab.

15. \’/ YMHOXeHue MHOrouNena
Ha MHOroYNeH

ITyers TpebyeTca yMHOMKHATH MHOTOWIEH & + & HAa MHOTOWNEH ¢ + d.
CocTaBUM nponsBefieHNe 9THX MHOTNOWICHOB:

(a + b)(c + d).

Ob6o3HauyuM ABy9JeH g + b 6YKBOH x H BOCIIOJNBE3YeMCHA NPABHJIOM
YMHOXKEHHA OAHOWIeHA HA MHOTOUWIEH:

(@a+b)c+d)=x(c+d)=xc+ xd.
B BmipaxenHe x¢ + xd nogCT&BHM BMeCTO X MHOTO4YJEH a + b

H CHOBA BOCHOJB3YCMCA NPARAJIOM YMHOMCEHHUA OOHOTJNCHA HA
MHOI'O4JIeH.

xc+xd=(a+bc+(a+ bd=ac+ bec+ ad + bd.

Hrak,

(a +bc+d)=ac+ bc + ad + bd.
OTOT e Pe3yALTAT ANHA IOJOMRU-
ad bd |4 nrempumix a, b, ¢, d MOXKHO YBHACTH Ha
pHcYHKe 7, HHTepUpeTMPYH, Beiaea 3a
EBkanzoM, Npou3BeieEHE ABYYJIEHOB

ac be |c KAK OaOWags MPAMOYTONLHHUKA.
Ilpousseaenue (¢ + b} (¢ + d) Mu
a b npeAcTaBUAN B BUAEe MHOrodJeHa ac +

+ be + ad + bd. droT MEOTOUWIEH ABJIA-
Puec. 7 eTCA CYyMMOil BCEX OJHOUJICHOB, KOTOPEIE
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MOJIYYaloTCA IIPH YMHOMKEHMH KaXKJOr0 4jeHa MHoroudlesHa a + b Ha
KaM/AbIi WieH MHoroujena ¢ + d.
Mzl npumaM K CleAyIONieMy IpaBHIy:

* ymobbl YMHOHCUMD MHOZOUNLEH HA MHOZOY/ER, HAO0 KaxcObLl
YneH O0H0Z0 MHOZOUNEHA YMHONCUMD HA Kan vl wien dpyzozo
MHOZ0UNIEHA U NONY'LEeHHbLE npouaae&enun CRAOH UMD,

IIpn ymMHOXeHHHM MHOroujgeHa a + b Ha MHorouneH ¢ + d MbI
CHOBAa NOJYYHJH MHOrouJeH. Boofiuje npou3BefeHUe ABYX JIOOBIX
MHOrQ4YJI€HOB MOKHO IIPeACTABHUTL B BHJAe MHoroujeHa. IIpu stom
eCJI¥ MHOI'O4JIeH, COAEPIKAIIAH M YJIeHOB, YMHOXKAaeTCsi HA MHOI'OYJIEH,
COJZIepKAalMil 71 YJI€HOB, TO B TMIPOM3BEJEHUH MOJYYaeTCA MHOIO4JIEH,
COCTOSAIIUI U3 mn 4JIeHOB (X0 MpUBeAeHUA NOA00HBIX YJIeHOB). ITHM
YJIOGHO IIOJIB30BATHCHA OJIA CAMOKOHTPOJIA.

IMpumep 1. Yvuoxum 3a®? — 4ab + b? va muorounen 2a — b.

CocraBMM NpON3Be/IeHMe 3THX MHOTOYJIEHOB ¥ mpeobpadyeM ero B
MHOTOYJIEH, YMHOXAA KAl UJieH IePBOT0 MHOTOYJIeHa HAa KaM BRIl
yjer sroporo. Iloayuum:

(3a® — 4ab + b?) - (2a — b) =
= 3a?-2a — 4ab - 2a + b* - 2a + 3a? - (-b) + (—4ab)(-b) + b? - (-b) =
= 6a® — 8a% + 2ab? — 3a% + 4ab® - b* =
= 6a® — 11a% + 6ab® - b3,
O6B1uHO MCHONBL3YIOT GoJiee KPATKYIO 3aIMCh;
(3a® — 4ab + b?) - (2a — b) = 6a® — 8a’b + 2ab® — 3a% + 4ab® - b* =
= 6a® — 11a% + 6ab? — b3.

YMHOXKEHHe MHOTOYJIEHOB MOXXHO BBHINOJIHATH B CTOJIOHK.

Esxnng {okono 365—okono 300 rr.
A0 H.3.), ApeBHerpe4ecknuin MaremMartuk,
aBTOpP CaMOro U3BECTHOro MaTemaTn4yec-
KOro counHeHus — «Havyana». C rpaBiopsbl
XVil B.
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Hanpumep,
3a? - 4ab + b?
X 2a-b
-3a%h + 4ab? - b®

6a® — 8a?b + 2ab®
6a® - 11a%b + Bab? - b®

M3 npuseséEHOTO NpHMepa MOXCHO CASJATS IIOJe3HBIH BEHBOA: CTe-
NeHb DPOU3BEJcHUA MHOIOWIEHOB DABHA CYMMe CTelneHel MHorousie-
HOB-MHOMHTeJeH, [lelicTBUTENbHO, NEePBbI MHOKHTENAb — MHOTOYJIeH
CTelleHH 2, BTOpPOil — ABYWIeH cTeneHu 1, a UX MponaBeaeHne — MHO-
roujies creneHn 2 + 1 = 3.

PaccMoTpuM npHMep YMHOMEHHS ABYX MHOI'OWIEHOB ¢ OXHOH
nepeMeHHOoH.

IlpuMmep 2. IIpeacTaBuM B BHAe MHOTOWICHA CTAHIADPTHOTIO
BHZA NpouU3BeneHue MHOrowieHoB 2x2 — 3x + 1 u bx + 4.

@Cx2-8x+1)Bx+4)=10x*+ 8x2 - 15x2 - 12x + Bx + 4 =
=10x3 - Tx% ~ Tx + 4.

Crapmmue rosddHOHEHTH MHOrOWIEHOB-MHOMKHTeNeH pPaBHEI 2
u 5, a crapmuii koadypuoueHT npouspegeHnsa papeH 10, Crofoaunie
4JieHbI MHOTOUYJICHOB-MHOMKHATESNCH paBHBI 1 U 4, a ¢cBoOOAHLIN UMeH
NMPON3BEeACHNA MHOTOWIEHOB paBeH 4. JIerko BHAeTh, UTO CTADIIMK
Ko3ddHOHEeHT MPOM3BEleHUA MHOrOYJEHOB PaBéH NPOH3BeAEHHIO
CTapIIMX KoadHIHEeHTOB MHOKHTeNel. AHaloruyao, cBoGOZHBIN
YjieH IPOM3BElcHUA MHOTOYIEHOB PABEH IIPOM3BENEHMIO CBOGOAHBIX
YIeHOB MHOIOYJeHOB-MHOXHTeJIel],

IIpuMmep 3. YOpocTHM BEIpAXKeHHEe
(3x — 4)2x + 1) — (x — 2)(6x + 3).
VMHOoMHM MHOrOUYJIeH 3x — 4 HA MHorouJeH 2x + 1, a MHOrO4JieH
x — 2 — Ha MHOrowieH Bx + 3 B BrIUTEM K3 NePBOro NMpPONIBeACHHA
BTOpoe:

Bx—-4)2x+1)—-(x~ 2)(6x + 3) =
=(Bx2-8x+3x—-4)-(6x*+3x ~ 12x -~ 6) =
=6x2-8x+3x—-4-622-3x+12x +6 =4x + 2,
3amuch MO}KHO BECTH KOpPOUe, CPa3y pacKphIBasg cKOOKH:

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

IIpnmMep 4. HoraxkemM, uro npu a0boM n € N 3HaueHne BLIDA-
senns (n + 8)(n — 4) - (n + 2)(n - 16) aenuTtca Ha 18.
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IIpeolpasyeM faHHOE BHDAYKCHHAE:

(n+8¥n-4)—-(n+ 2)(n - 16) =
=n*+8n—-4n-32-n%*-2n + 16n + 32 = 18n.

Ilpn mobom n € N npouasegenue 18n aeaurcs Ha 18, a cregoBa~
TeJbHO, AeJTHTCA Ha 18 » 3HAYeAMe 38JJAHHOTO BRIPDAYKEHHS.

Il pumep 5. Jokamem TOKAECCTBO:

(a® + b + ¢® + Babe)(a® + b2 + ¢® — Tabe) —
— (a® + b® + Na® + b® + ¢ + abc) = ~56a2bc2.

Ina RoKa3aTEeNLCTBA TOXJeCTBA HaAo npeolpasoBaTh ero JEBYID
4acTh. IIpeobpasoBaHud MOXHO CYIIECTBEHHO YIPOCTHTD, €CIH 3aMe-
THTB, YTO B Heil MepeMeHHHeE @, b ¥ ¢ BCTPEUAIOTCA TOABLKO B BRIpaske-
HuMAX a® + b® + ¢® u abe. Bpeaén HOBLIe NepeMeRHLIE: X = a® + b% + ¢3,
Yy =abc ¥ YyIPOCTHN HOJNyYMBIIeecHd BLRIDAMECHUE:

(x+8yNx—~Ty) —x(x+y)=
= x? + 8xy — Txy — 56y — x? — xy = —56°.
Tar xax y = abe, To —56y% = —56a%b*c?. ToxACCTBO AOKABAHO.

cla ] 0\
TP /anaxmeum
427. OnpepennTe cTeneHpb, crapiunit koadpunueET U cBOGOTHEBIA
YIeH MHOTOWJICHS, TOMAECTRCHHO PABHOIO IIPOHABeREHHIO:
a) (23 -3x+ x-1)(Bx>—x - 2);
6) (x5 — BY—2x% — x% + 3);
B)(2x* - 8x" "'+ ...+ 2x +8)(-x*+x" "1 —-x""24 .+

+x+ 1)

428. BHIOJHHTe YMHOMKEHHE:

a) (x + 4Kz + 2); r) (2y - 2)(4 - ¥}

6) (@ — 1Xa + 3); ) (2a + 1)(3a - 2);

B) (-3 — x)(x + 1); e) (ba — b)(4a + b).
429, IMpeacrasbTe B BHAe MEOTOWICHA:

a) ~(a + 4)(a - 2); B) (3¢ +b)(a — b);

6) —(2x + 8)(x + 1); r) —(x — 2y)(x — 3y).
430, IlpeofpasyiiTe B MHOrOWIen:

a) (x? + yNx* - y*); r) (x* - By)x + 2y%);

6) (a® — 2b)a — 4b?); R) —(a — 4b)(a® - b%);
B) (84 — 1)(6a2 + 2); e) —(3a® - 26?4 2b2 + 3a?).

431. BunosHuTe YMHOMKEHME:
a) (x* + 3)(x* ~ 3);
6) (a* + b"{a* — b");
B)(@a*""'+a'fa—-1), raen>1;
r)(x* 22— x")(x® + 1), rme n > 2,



F'nasa 3. Meorounenm

432,

433.

BrnonHHTe YMHOMXKEHNe MHOTOUICHA B CTOJOHK:

a) (x> + x + 2)}(x — 5); r)(3p - 1)p* - 2p + 1);

6) (a* - a + 1)(a — 2); m) (x* + 2xy — YNz + )

B) (b—4)p: -0+ 1); e) (2a — b)(a® - 3ab - b?).
BrImosHATEe YMHOMEHHe H Haigutre cyMmMy KodbduDUeHTOB

MHOTOYWIeHA, TOXKASCTEEHHO PABHOT'O IMTPOAIBCACHHID:

434.

435.

436.

437.

a)(a®—a+ 1)a + 1);

6) (x — 2)(x* + 2x + 4);

B)(g —1)a® +a® +a +1);

D -xt+2-x2+x~1)x+1).

IIpeoGpasyiiTe B MHOTOUYIEH:
a)(@*~-a+2)at+22-1) 6)(3—x+ x®Hx%2-3x+2).

IIpeacTaBeTe B BHAe MHOTOMIEHA:
a) —(x + 2)X3x2 - x + 1); B) 2a(a — 2¥a® - 3a + 1);
6) ~(6a®> — a + 2)(a — 2); r) -b(b + 4 b? — 4b + 16).

IIpeoGpasyliTe B MEOTOUJICH:
a)(a+ 1)a—2)a + 3); 6)(x — 2)x — 3)(x + 4).

BaMenuTe cTeneHb NpoU3BeAeHEEM U NpeobpasyiiTe aT0 NIPO-

H3BeeHNEe B MHOTOYJICH:

438.

439.

440.

a) (b + 4)% 6) (@ + 3)% B) (x — 1),

YpocTuTe BEIDAIKEHUE:

a) (2a — 4X3a + 1) — 6a?;
6) (6x + 5)}6x + 8) — 78x;
B) 12a? — (3a + 1)(4a — 2);
r) 17ab - (a + 2b)b + 8a);
R) (x - 3y)(x + y) + 3y%
e) 6b® - (3b% + 1}2b — 1).

IIpeoGpasyiiTe B MHOPOUWIEH!

a) (5x — 1)2x + 2) — 10(x* — 4);
6) 12a(a — 2) ~ (3a + 1)(4a — 1);
B) Ba(a + 8) - (2a + 3)a + 1);
r) =72y — 1) + (3y + 2)y + 4).

HailianTe, npa KaKUX 3HAYEHHAX NepeMeHHoH X 3HadeHue

BRIPAYXKECHNSA:

a) (4x — 1)2 -~ 3x) — 2x(5 - 6x) paBHO 2;

6) 5x(3x + 4) - (5x + 23x — 4) pasBHO 2;

B) (8 — xX2 — 3x) — (x + 2)(8x — 4) paBHO 1;

r) (bx + 1)2x — 3) — (3x + 1)(3x — 2) — x(x + 1) pasHo 0.
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441. YnpocTHTe BHIpAXKeHHe!:
a) 2,4(x? - 1) - (0,6x — 1)(4x + 1);
6) 0,12a(a - 2) — (0,3a + 1}0,4a — 1);

B) %a(a +6) - (%a + 3](%4 - 1];

r) -3 OFF - 1) + By + 6}y - 1).

442, YupocTuTe BHpaxKeHHe:
a) 24(x% — 1) — (6x — 1)}(4x + 1);
6) (6a + 2)(2b — 1) — 2(1 + 6ab);
B) —3(a - 6) + (3a — 1)(a + 4);
T) (4a - 1)(6b + 1) — 3a(8b + 2).

443. Haiiaure 3HaUeHNE BHPAMECHHA:
a) 12x? — (3x + 4}4x — 1) npn x = 0,02;
6) ~14a + (4a - 1X3 - 2a) ipr a = .

444, TIpeobpasyifiTe B MHOrOUJIEH!
a) (3 +3"—-1X3*-1)+ 2(3" - 1);
6) (5° + 152 — 5 + 1) — 5B
B)(T"— 1T+ T+ T2+ T+ 1) + 1
r)(2+4*+ 2+ 12" - 1)+ 1.

445. Joxaxure, yTe SHAYCHHUE BLIDAKeHNMA HEe 3ABHCHT OT 4!
a){(a—6)a+9)—(a—4Ka + 7);
6) a* — (a® + 8)a® - 8).

446. JTaHk! BRIpAXKEHHUA:
a)(a+ 2)a + 18) + (a — 12)a - 8);
0) (a — 2)(a - 4) + a(a + 6);
B) (@ — 5}a + 6) — (a — 10)Xa + 11);
r) (@ + 5)Xa® - 4) + 2a(at + 1).
Bri6epure T M3 HHX, KOTOpBIe NpPH J0O0RIX 3HAYeHNAX @ OPUHHA-
MAIOT NOJOXKHATE/IBHEIS 3HAYCHHS.

447. Ooraxure, uro npu mobGoMm n € N:
a) sHaueHMe BhIpaxkeHna (n — 1)(n + 12) — (n — 3)}n + 4)
kpatHo 10;
6) sapavenne swpaxkenus (n + 5)n — 6) — (n — 2)(n + 15)
KpaTHO 14,
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448, oxakure, 4TO OpH AIOGLIX NMEAHX M M n AeAHTCA Ha 8
3HAYEHHEe BhIPAIKEHHA:
ay(im+2n-1)(m+2n+9)-(m-2n+ 1}m — 2n - 9);
6)2m+n-3Y2m+n+1)-2m—-n+3)2m—-n-—-1).

449. 3aMenute m, ecoHM BOIMOXMHO, KAKNM-TUG0 IEAbIM THCIAOM
TaK, YTo0bl 3Ha9eHNe BHIPpaYKeHHA
(3a — 1¥5a — 3) ~ 4(3a + 1¥a - 1) + m:
a) Aenunock Ha 3 npm oM neIoM a;
6) He ZeJHJIOCH HA 3 HH IIPH KAKOM IIeJIOM a;
B) ACAWIOCh HA 3 TOMbLKO IPH HEKOTOPRIX LENHIX &@.

450. Ogxo M3 ABYX HATYPAJIBHBIX YMUCeJ NDPH AeJeHEM Ha 7 AaéT
ocTarok 2, a Apyroe — ocrarok 5. Kaxko#t ocTaTox mosyuurca npn
JeAeHU! Ha 7 YEBOGHHOI'O IIPOH3BENeHUA STUX YMCea?

451. Opno M3 ABYX HATYPANBHBEIX YMCEN [IPH AeJeHMH Ha 5 paér
ocTaTok 4, a apyroe — ocrarok 3. Kakolf ocTaTok IOMYYHTCS DPH
JeJlleHUH Ha 5 npomsBeJeHUA CYMMBI H PA3HOCTH 3THX dHcen?

452. YopocTHTe BepaskeHHe, MCIOJbL3YHA BReACHHEe HOBBLIX Iepe-
MEeHHBX:
a) (a* + b® — 5ab)a® + b% - ab) — (a? + b?)(a? + b — 6ab);
0) (x> + y* + p* — dpxy}x® + y* + p* + 3pxy) -
— (2 + 2 + p)® + Y + p? - pay).

453. HokraskuTe TOXAECTBO:
a) (x* + y*)(x* + y* - 2xy) ~ (x* + yt - Bay)(x* + yt +
+ 4xy) = 24x%y%;
6) (a® + ab + 1)(3a® + 2ab) - (3a® — ab + 1)a® + 2ab) =
= 2a® + 4a%02
HH-H- ¢

/ YnpaxHeHns Ana NOBTOPeHWS

454. Beruucnaure:

2) [4,16 - % - 5,04) . 20,5;

6) —(3,18 . % - 4,16) +10,3.

455. Keura caagana nmoaoposkana Ha 15%, a sareM nogemesesa
Ha 15% . Kak naMenunach neHa KkHHru?

W3 gannEIX 0TBeTOB BRIGEpHTe BepHBIII: OCTANACE TOH JKe; YMeHh-
mMaach; YBEJIAIAIAC.
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456. Iloansyscek TaGamnelt KBAAPATOB ABYSHAYHEIX YHCEJ, BHIYHC-
JIATe 3HAYCHEHME BhIDAYKEHHS:

a)3-7; 6)-2-9% B)8*-1076; r)6+- 232
457, IlpeacraBbTe BHIDAKEHUE B BHAE KyOa oxHOWICHA:

a) 64a%%  6) —0,008a'%%  B) %a"‘b“; r) —a¥p%,

458, IlpeacraBbTe KaKAKHA U3 oxEOILNeHOB 4x%5, 1222, —6x%y,
—-2xy B BAjEe NPOM3BEJEeHAA OAHOYJIEHOB, OAANH M3 KOTOPHIX DABEH
2xy.

Ll | .\
| 7/ KOHTPONbHLIE BOMIPOCH M 3aA8HNS

1. CpopMyaupyiiTe DPpaBHIO PACKPEITHA CKOOOK:

a) nepen KOTOPHIMH CTOHT 3HAK <ILTKIC»;

6) nepex KOTOPHIMH CTOUT 3HAK ¢MHHYCS,
Yopocture Bripaxenne (2a + b) + (@ — b) — (3a — b).

2. ChopmysmpyiiTe NpaBHIO 3aKMI09EEAA B cKOOKR. B MBEOrOUICHE
at + 3a% - 2a + 3 saKMOYHTE ABA NOCACAHAX YICHA B CKOOKH, IOCTABHEB
nepeA cKoGKaMK: 8) 3HAK «ILIIOCY; 6) SHAK «MHEHYC».

3. ChopmynupyiitTe npaBua® YMHOKEHNA OAHOYJNEH& HA MHO-
rowieH. YMHOKETE ofHowTeH 2a2b Ha Muorownen a2 — ab + b.

4, ChopmyampyiiTe NpaBHI0 YMHOKEHHA MHOrO41eHOB. Briooa-
HHATe YMHOXKeHne MHEOrodsena 2x% + 3x — 1 na gsyanen 4x — 3. Uemy
PaBHELI CTeNeHE, cTapmul xoaddunmenT B cBobosHLI Ylen opousse-
JAeHAf 3THX MHOIOMJIEHOB?

I I I I i I ‘;\’ AONOAHUTENBHDIO YNIPAKHOHUSA
K rnase 3
K naparpady 5
459. Hallgure 3nadenne MEOrOYIeHa %a’ - B6ab + 9b% npn:
8)a=-8b=r;

6)a=0,9,b=-0,1.
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460. C noMompio KATBKYAATOPA BEIMHCINTE 3HAYCHNE MHOTOWIEHA!

a) 13x* ~ 27x% + 2,67 npu x = 2,4;
6) 1,2x® ~ 1,1x% + 0,8x = 1,51 npu x = 1,7.

461. Cymmy S, mocnenoBaTeAbHHX HATYPAJILHRIX YuCeX oT 1 o i

1 1
BRJIIOYHTEILHO MOXKHO BEYHCAHTL IO Qopmyne S, = —2—n2 + En. He-

NOJB3YA 21y GopMyny, HaliiuTe CyMMY BCeX HATYDANBHBIX IHCEN:
a) ot 1 g0 50 BRANYUTEILHO;
6) or 51 po 150 BRAWWINTEABHO;
B) or 201 no 400 BKIIOIHTENRHO,
462, Pacnoso:ATe MHOTOYJIEH
5a°xt - 2a%x® — 6ax® — 4 — abx:
a) no yGuIBaOIMMUM CTENEeHAM [IepeMeHHOH o}
6) mo BO3PACTAIONIHMM CTEIeHAM NepeMeHHOol X,

483. [aAm MHOTOYJIEHH:

a) x* + 3yt + x%y? + 8; r) a® + b + 18;
6) 3a* + 4; Xy +axy+1;
B) x% + x8 + x* + x?; e) at + 4b2,

Bmﬁepu're H3 HUX Te, KOTODhIe IPHHAMAKT NOA0XATES/NILHEIE 3HA
YeHH A NPH BCeX 3HAYeHHAX NepeMCHHERIX,

464. ITpuseauTe MHOTOWIEH K CTAHAADTHOMY BHAY B HAlJHTE €r0
3HaveHHe mpu a = —2, b= 11:

1 2
8) 3 aab + a% + 5 a% — 5 a'% - a%b;

1
6) 7' - 0,3ab ~ S aatt + J ottt + 2,300,

465, B Muorounene 5x* + x® — x2 + 3x — 1 3aMeHHTE X HA!

a) 3x; 6) —x; B) a; r) —2a.
IIpuBeAuTe NONYUYEHHEIA MHOMOYIEH K CTAHAAPTHOMY BHAY.

466. TIpuseauTe K CTAHAAPTHOMY BHAY MHOI'OWIEH!
a) 5al’l -— 0’2“ll — %a’l‘Fl a— aﬂ — %anﬂl-l;

1 1 1 1
6 __xrl-l-2 - —xn +.__xi'8+2 __xi‘! +xﬂ.
) 7 3 14 9
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467. Nanm MHOTOUJIEHRL:
a) 12x%y — xy — Bx%y ~ x'y + xy - ¥;
6) 6x2%y — 4y — x'y ~ 3x%y + x%y + 8y;
B) 8x'y — 3x%y — xy + y — 2y — 2xYy;
r) X%y + 5x%y — xy® + 4xp® — y — 3x%y — 3x2.
Bubepure U3 HUX TE, KOTOpHE TOXACCTREHHO DABHBI ABYWICHY
3x%y —y.
468. Tanp BhIpaMeHNA:

a) 5a%* - %a’ba +2; B) (3a%%)?- %ab + 2;

6) 2 + (—2ab)® - (-—%ab}; r) 2 + (—2ab)? - (—ab)’.
Kaxue H3 HUX TOMIECTBEHHO PABHBI ABY4JeHy a°h® + 27

469. Kakopa cTeneHs MEOTOWICHA:
a) x% — 3x5° + % + 3x5y% — 4x?%;
6) a® — 2b% - 1,5a% + 0,5a% - a%
B) Tx?y® — 2232 — x%9° + x%°® — Bxy;
r) 12bc® — 2b%¢® + ¢t — bt + 2b%¢3?
470, BamennTte 3HaK * KaKEM-A160 OQHOYUJCHOM TAK, UTOOLI No-
JYIHJACA MHOTOWISH YeTBEPTOH CTEeNeHH:
a) * + 4x* + 3x% ~ x2 — 106;
6) bx® — * + 12x* — x¥ + x;
Byx+*+x4~-2%-38x2-1;
r) 13x% + * - 2x% — x4 + 4x + 21.
471. B muorounene x™y" — xy® + x%® — xy + 1 saMennTe NOKA3ATE-
JH M ¥ i HFATYPANBHEIMM YHCJIAMH TAK, YTOOL! IOJYYHICS MHOTOYICH:
A) mecTOH cTeneHM;
6) naroii cremeru;
B) CEeALMOL CTeleHH.

472. Tlopfepure, ecAA BO3MOMKHO, KaKHe-In60 3HAUYEHHA m U n,
NPy KOTOPBIX CTENEeHEL MEOro4jeHa 3a™b" — a'b + 2a° — ab + 1 papra:

a) 6; 6) 5; B) 7; r) 8.
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K naparpady 6

473. Haitgure cyMMy M DA3HOCTL MHOTOYJICHOB:

a)bxt —xt+8x2+xumxt+ 8x2-2x+1;
6) 1202 - 6b - Tc + d u1 3a2 + 2b + 4¢ - d.

474. Bupawxenue M = A — (B + C) npeacTapeTe B BHAE MHOFOWIEHA,
ecau
A =—0,5x%° + 1,6x%® - 28,
B = 0,4x%® - 0,3x%° — 24,
C = 3,1x%% ~ 2,2x%° - 35.

475. Bripaxenne P = (A — B) + (C — D) npeacraebTe B BHJe
MHOTOUJICHA, €CJIH
A=3,5a%-24b%+1, C=a?-0,4b% - 4,8,
B = —0,6a + 2,30 — 2,6, D = 3a® + 0,607 + 8,2,

476. 3aMennTte M MHOTOUJIEHOM Tak, YTOOHLI MOJYYEeHHOE PABEH-
CTBO GBLIO TOKAESCTBOM:
AM+(2x2+x)=8x*-x+1;
6) (3a* — a) + M = 5a* - 6a;
B M-(x3+x)=38x2+1;
r) M - (8a*— a) = 5a'+ 6ag + 1;
ND@+ae)~-M=2a-a+9;
e) (2x*t — 3x%) - M = x* + x3,

477. Kako#A MHOroujgeH HaAo NpHOABHNTL K MHOPOUJEHY
8x3 + 2x% - x + 6, YTOOBI TOJNYYHTS:

a) 3x3; 6) x2; B) x + 6; r) 3x% + 2x2?

478. Kakoif MHorouJeH HAJZO BHYECTh M3 MHOTOUYJEHA
5x% — 6x% + x - 1, 4TOOKEl MOAYYHTD:

a) 5x%; 6) 5x3 + x; B) 3x; r) 67

479. IIpeacraBbTe MHOTOUJIEH B BHAE CYMMBI HJIH DA3HOCTH JBY-
YJIeHOR ¢ DOJAOMNTEABHEIME KodbdunneHTaMu:
a)6x® - 6x2-x+1; B) —x% + x* — x® + x%
6) x* + x* + 3x2 + B; r) 8x% — x% + x* — Bx®.

480. IIpeacraBbTe TPEXUieH B BHAE CYMMEI ABYWIEHOB, KasKAbIil
M3 KOTODHX COAePIKHT WieH BHAA aX, TAe & — HEKOTOPOe YHCIO:
a) x*+ 8x +1; B) x* + Hx — 11;
6) xt - 6x - 8; r) x* + x - 31.
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Ech M3 ABY3HAYHOTO YHMCHA BbIYeCTh ABY3HAYHOE YMCIO,
3aIIMCAHHOE TeMH e mudpaMu, BIATHIMH B oOpPATHOM IHOpAAKE, TO
pasBocTh Gyaer pasHa 72. Haiiarre 3T0 ABYSHAUHOE UMCIO.

482, IIpeacTaBbTe YHCHA B BAAe MHOTOWICHOB ¥ YIIPOCTHTE MMOAY-
YeHHOE BHIDAXKeHune:

a) a0b + bOa; B) 8ab - ab8;
6) bxy - xy; r) abOc - cboa.

483. IIpeo6paayliTe B MHOTOUWIEH:
a) a"b"(a®b* - a% - 8);
6) —2x"y (-x%"® + xp® — xpy);
B) (8b% + 15b% + ¢*) + (—0,1b%¢);

r) [y"' - %xy“ + gxy‘ + x) - (-15x"y?).

484, B ansape Gpuraga M3roTOBAANA €XEAHEBHO 4 M3NeNHil, B
tdeppane — una 20% Gonbme, yem B AHBape, U Ha b u3aenuit MeHbIIe,
yeM B MapTe. CROABKO A3AeNHi naroToBusa Opuraja sa Hepshuiil KBap-
Taa, ecnn B aEBape 6mno 19 paboumx anei, B pespane — 20 paboaux
aReit, a B mapre — 257

485. MarasuH B nepphiii Mecsn rpoAan 35 KYpTOK, 4 BO Bropolt —
Ha 15 kyprok Gonpme. HalizuTe BRIpyYKYy MarasjHa 3a ABa MECHAIA,
€CJIH H3BeCTHO, YTO B MEPBEIA MecAI KYPTKH IPOJABANH IO LIeHe & P.,
a BO BTOpOil Mecam meHa Bogpocaa Ha 10%.,

488. 3aMeHHTe BHPAKEHAE TOXKACCTEEHHO PABHEIM MHOTOUJIEHOM:
a) 18 - 7(2 - m) + 3(1 - 2m);
6) 5p(p + 1) — p*(5 + p) + p*%
B) —-0,6x(x + 0,3) — (0,4x + 1) - (—x);
) T2+ 38— 1)+ (b + 4) - (-Tb).
487. YnopocTuTe BHpaXKeHHe:
a) (2x?P — x%(1 — x);

3
6) [-hﬁ) 4 b(ib“ - 1);
3 a7
B) (0,2x%)¢ — 0,1x2(0,3x* — 1);

1, 1,
r) (—ga ] —l—éga(a + 256).
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anocm-re BEIpAYKeHHe:
ax-(1-(1-(1-...(1 - x)...))), rae eAUHNIIA HATIUCAHA
10 pas;
6)-x—-(1-(1-(1—...(1—x)...))), rae eAMHAOA HAIUCAHA
101 paa.

Oﬁmscﬂm'e CYTh YHCI0BOro GOKYyCa: eciiH ABY3HAUYHOe YHC-
JI0O YMHOYKHMTD Ha ceff, BhIuecTh H3 Hero 81, mosyueHHHIH pe3yawTar
pasmennTs HA 3aAYMAHHOE YHCAO, YBeJMYeHHOEe Ha 9, a X 4acTHOMY
opnbasuTE 9, TO NOAYYHUTCH 3aJYMAHHOE YHCIO,

490, oxaxure, 4YTO OPN BceX 4 U b 3HAUEHHE BHIPAXKEHHA
8a? + a(a — 4b) — 2a(6 - 2b) + 12a + 1 aBnAeTCA HNOJTOHKHTENBHEIM
YHCIOM.

491. IlpeacrarbTe B BHZe MHOI'OUJIEHA:
a) (a + 3)(a + 4)a + b); B) (¥ + 2)(y — 2)y + 4);
6) (x — 1)(x — 8)(x + 6); r)(@-5Xp + 1)Xp + 2).

Ich'rb m — cyMmMa Ko3hdHIHEHTOB IPH Y8THHX CTeIeHAX,
n — cyMMa Ko3(h(dHUIUEeHTOB IpH HEYETHHIX CTeleHAX MHOrodJjeHa,
TORACCTBEHHO PABHOTO NIPOH3BEACHHI)

(x2 - 2x — 8)(—2x* + 3x - 1).
m+n m-n
2 2
493. 3aMeHENTE CTeneéHL NMPOU3BEAeHHEM M mpeobpasyiitre ero B
MHOTOWIEeH CTAHAAPTHOrO BHAA:

ax+1% 6@-6% Bx+y - H
494, Noxasxure, uTO KayKjoe U3 BHPaKeHUH
(a + b)(@a® - a%h + ab® - b%) u (a — b)(a® + a®b + ab® + b?)
TOXKAECTBEHHO paBHO a! — b,

Haiigure

495. Morakure, uTo mpu AOG0M 3HAYECHNH b:
a) peipa:xenHe (b - 4)2b + 1) + 7(b + 1) npuEUMaeT NOJ0O-
JKHTEJIbHOE 3HAYCHHE;
6) pripaxkenne 56(2 — b) — (b + 1)(b + 9) npuHNMaeT oTPH-
naTeJbHOEe 3HAYCHHE,

496. Hoxaxure, ITO HE 3aBMCHUT OT 4 3HAUEHWE BEHIDAXKEHHH
(7,5a — 2b)}2a + 4b) — 15a(a + 2b) + 4ab.

497. Hafigure 3HaYeHNe BHIPAYKEHUA

(9a? - 15a + 25)3a + 5) — 9a%(3a — 1) upu a = —g; 0; 1

1
3 »



LONonHUTENbHLIS YNPAXHEHNA K rase 3 90

498. VopocTuTe BHIpaAKeHHE:

JKeRHnH.

a) (a + 2)a + 2)a + 4) — a(a® + 20);

6) (x + 3)(x + 4)x — 4) — x(x* + x — 16);
B) 232 — x) + (x + 1)}x + 1)(x — 4);

r) a(a® - 7) - (a + 1)(a + 2)(a — 3).

SaBMCHT JIM OT @ 3HaUeHNe BHIPAKCHHA:

a) (a® — Ba + 4)(2a + 3) — (2a% — a - 10)(a - 3);
6)(a-1¥a®+a +1)-(a + 1) a®—a + 1);

B) (@ + 1}a — 1)@ — 2) - a(a® - 2a - 1);

r){a + 2)(a — 2}a + 1) — (a* + 1Xa — 4)?

HOKaXHTe, UTO ABAAIOTCA TOXKACCTBeHHO PDABHHMHE BHIPA-

a)(x+a)x-b)x~-¢) m *+(a-b-c)x*+

+ (—ab - ac + bc)x + abe;
G)(a+b+xXa—-b-2x) u (a—-b)a+b)— x(2b + x);
Bla+x+y)e+x-y)+y 1 (a+ xpP
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B ool r1aBe paccMaTpuBaeTcs TPAAUIIMOHHBIN OIS Kypca anredpsl
Marepual: ypaBHeHUe U ero KOpHHU, npeobpasoBaHus, IPUBOAAIINE K
YPaBHEHUIO, PABHOCHJIBHOMY JAHHOMY, 00JIACTE JOIIYCTHUMBIX 3HAade-
HHUH IlepeMeHHOH; 60/bIilIoe BHUMaHKE YIeJAeTCA CAMBIM IIPOCTHIM U3
TOMUHOMHANBHBIX YPaBHEHHH — JIMHEHHBIM YPaBHEHUAM, a TaKixe
3ajavyaM, PemaIINMCa ¢ TOMOINLI0 NTHHeHHBIX YpPaBHEeHUI.

§7. ¢ YPABHEHUE C O4HOW NEPEMEHHOMN
16. V YpaBHeHUe U ero KOpHum

PaccmoTpuM CTapHHHYIO 3afauy.

Jlerena ctas ryceii, a HaBCTpeuy MM JIETUT I'yCb. «3ApaBCTBYyMTe,
cTo ryceii!» — roeopurt ryces. «Hac He cTo, — 0oTBE4aiOoT eMy I'VCH., —
Ecau 651 Hac OBLIO CTOJBKO, CKOJBLKO Telleph, A4 eIl CTONBKO, Aa
TIOJICTONIBKA, Ja YeTBePTH CTOJIbKA, 14 €llé M Thl, I'YCh, TO TOTAA HAC
ob110 6B1 cTO». CKOJIBKO I'yceil B crae?

OGosHauum OYKBOM X 4mcJIo ryced B crae. [Io yc/ioBHIO 3afadu

1
x+x+3x+ x+1=100.

AdnogpaHtT AnekcaHapuniiCknm
(Il B.), npeBHerpe4eckmin marema-
TUK, aBTOp NEPBOro M3N0XeHUs
ocHoB anrebpbli, KOTOPOE MOXHO
HaNTW BO BBEAEHUU K COHUHEHMWIO
«ApudmeTukar»; 30eckb Brnepebie 4Na
0603Ha4YeHna HEM3BECTHbIX BBOONTCH
OykBEHHAs CMMBONUKA, paccMaTpu-
BAKOTCA YypPaBHEHUA U NpaBuna ux
npeobpa3oBaHuii, HA3BaAHHbLIE NO3Xe
an-Xope3smu «anb-gxebp» n «anb-
mykabana».
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Y06k HANTH HeHIBECTHOE YHCJIIO Iycell, MEI COCTABUIIH DABEHCTBO,
coaepxamee mepeMeHHy. Takue papeHCTBA HASLIBAKT YPaSHEHUR-
MU ¢ 00HOl nepemennoll UL YPAGHEHUAMU ¢ OTHUM HEU3BECMHLIM.
Brniepssie YpABHeHNA B ABHOM BHAE NOABWINCH B TPYAE «ApHdMeTHRAS
ApeBHEerpedeckoro MareMaTrira JrodanTta.

HaM Hago HaiiTH 3HAYEHHe X, NPH KOTODPOM yDaBHeHUe ofpamia-
eTCH B BEepPHOS YHCAOBOE PABEHCTBO, TaKoe YHCJIO HA3LIBAIOT iKOPHEM
YpaeHenus.

OnpepaeuaeHne Kopaem ypasaenna (pellieHdeM YPABHCHHA)
HA3HIBACTCHA 3HAMEHME NePeMEeHHON, IPH KOTOPOM yYpaBHeHHe ofpama-
€TCH B BepHO? DABEHLTBO.

Pewiump ypasrenue — 3navum Haiimu MHONCECME0 €20 KopHeil.
HMrage ropops, peminTh YpaBHeHNe — 3HAYMT HaAilTH BCE €10 KOPHA MK
ROKABATD, YTO HX HeT. MHOMKECTBO KOPHEH YPABHEHHSI MOJKET COCTOATD
H3 ORHOTO, ABYX, TPEX M T.X. 2/I€MEHTOB, OHO MOXKeT OHTh DYCTHIM
MHOXXECTBOM HJIH 0eCKOHeUHEIM MHOMKECTBOM,

IIpnBeaéM npuMepHl.

1. YpasHenue x + 1 = 6 nMeeT OAWE KOPEHB — YHCJO D.

2. ¥pasEeRHe (x — 1} x — 5} x — 8) = 0 umeer Tpn KopHAa: 1,
b n 8. Kaxpgoe ua 2TUX 3HaYeHHH x o0pamaeTr IpousBeAcHHUe
(x — 1}(x — 5)}(x — 8) B Hynp, a npH JOOBIX APYTrUX 3HAUYCHHAX X HHU
OZUH U3 MHOMKHTeJel He pPaBeH HYJAIO, & 3HAYNT, He PABHO HYNIO HX
OpousBeAeHUe,

3. YpaBHeHHe x = x + 4 He UMeeT KOpHeiH, TAK Kak 3HA-
JeHHe ero JIeBOl YACTH MeHbIIe 3HAYCHHMA NpapoO# YacTH NpH
JA1060M 3HAYECHUH X.

4, ¥YpaBuenme 3(x + 5) = 3x + 15 uMeer GeCKOHEUHO MHOIO
KopHell, TAK KaK B CANY paclpelAeJHTENbHOTO CBOMCTBA YMHOMKEHUSA
3HAYEHHE ero JIeBOH JACTH PABHO 3HAYEHHIO NTpaRoif yacTu npu moboM
3HAYECHHUH X.

B ypaBrenun 17 — 3x = 2x — 2 o0e ero 4acTH MMEOT CMBIC] IIPpU
15-x
x-2
HMEIOT CMBICA TOJALKO TOrga, Koraa x # 2, I'osopar, 4To o6nacThio
OonpeAeneHAs NepBOre ypaBHeRUa (MAH O6JACTRIO AONYCTUMBIX 3HA-
9eHni nepeMennolt B mepBOM YypaBHOHMH) ABIAETCHE MHOKECTEQ BCEX
qucen, 8 ofacTEI0 oOpefieIeHHS BTOPOTr0 YPABHEHHEA — MHOMKECTBO
BCEX yHcen KpoMe 2.

Onpepneaenue, 06aacrsio onpeneleEnsa ypasueaus (ofxac-
THIO ZONMYCTHMELIX 3HAUCHNH MePeMeHHOH B YPARHeHMH) HAZHBAETCH
MHOXECTBO 3HAYCHWl NepeMennoii, IpH KOTOPHIX ofe YACTH YPRBHe-
HHES MMeIOT CMEICH,

BeezéM Tenmeps NOHATHEe PABHOCHJIBHOCTH YPaBHeHUM,

= x + 9 obe ero uacrTu

aboM 3HAYEHHH X, & B YPABHeHMH
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¥pasnenns x2 = 36 u (x + 6)(x — 6) = 0 uMewT OAHM H
Te e KOpHH: ~6 n 6. Takue ypasHeHHs HA3BIBAIOT PAEHOCURL-
HbiMiL,

OnpexaeneHUue YpaBHEHHA HASLIBAKOTCHA PABHOCHJIbHBIMHE,
eCJIM MHOMeCTBA BEX KODHel COBIANAIOT.

HHade ropopsa, ypaBHEHHUA PABHOCHABHEI, €CJH OHH HMEIOT OfHH
H Te XK€ KOPHH NJIH He HMeIOT KOPHeMH.

B mpouecce pelienusa ypaBHeHMI CTpeMATCH ZaHHOE ypAaBHeHHe
3aMeHHTH GoJiee IPOCTHIM ypaBHEeHHEM, PABHOCHIbHBIM eMy. IIpn aTom
HCIIOJB3YIOTCA CAeAYIOIIHe CBOHCTEA:

u3 0anKr020 YPAGHEHUR NOAYLAECMCR PAGROCURDHOEC eMYy Ypae-
HeHue,

1) ecau nepenecmu cnrazaemoe u3 09HO¥ “wacmu YPAEHEHUR 6
Opyzyro, U3MeRu6 €20 3RAK;

2) ecau ofe wvacmu YpaeHeRUR YMHONUMD UAYU pasdeaumsd Ha
0010 U MO e OMAUYKOE OM HYAR WUCRO;

3) ecau e xaxol-aubo vacmu unu 6 obeux HGCMAX YPASHEHUR Gbi-
nonarumMms Mmoxncdecmeennoe npeobpasosanue, ne Mensiougee obracmu
onpedenenus YpasHeHux,

IlepBHe zBa CBOliCTBA MOJM(HO JOKA34Th, MCIOJB3YA CBOIi-
CTBA BepPHBIX YHCJOBHIX DABEHCTB: €CJIH K O0eHM 4HACTAM BEPHOIO
paBeHCTBA NPHOABHTHL OAHO M TO 3Ke YHUCJO, TO IOAYYNTCHA BepHOe
pPaBeHCTBO; ecjid 00e YACTH BePHOIO PABEHCTBA YMHOMKHTL HJIN pa3-
JeJIATL HA OKHO M TO 3Ke OTJIMTHOe OT HYJNA 9HCJIO, TO HOJYUHTCS
BepHOE DaBeHCTBO.

TpeThe CBOHCTBO BHITEKAET M3 TOIO, YTO B Pe3yJbTATE TOMXKAECT-
BeHHOTO MpeofpasoBaHKsA MOJYIAETCA BHIDAYKEHNE, 3HAYCHHUE KOTOPOro
COBNAJAET CO 3HAYECHUEM NCXOAHOTO BRIDAMKEHHS IIpH JHOOBIX AOIyC-
THMHX 3HAYEHHAX IepeMeHHOI.

3aMeTuM, uTO TpeOOBAHHE COXPAHEHUA 00JIACTH Onpele/ieHNs yPaB-
HeHNs ABJIAETCH CYIIeCTBeHHEIM. Tak, eclH B ypaBHeHHH

1 1
x+2+m—'m-2x

3aMEHHTL HYJEM PA3HOCTh TO DONYYUTCA YPABHEHHE

x-2 x-2
x+2=2x,
He PABHOCHJBbHOe AaHHoMy. HellcTBHTEenbHO, UMCAO 2 ABAAETCA

KODHEeM BTODOrO YDABHEHHS, HO He SABJAETCA KOPHEM NepPBOrO,
TAK KAK OPH X = 2 leBas YACTh MePBOr0O YPABHEHHMA He UMeeT CMBICA.
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BepuéMca K 3afiave, PACCMOTPEHHON B Hagale NIyHKTA.
PemuM cocTapleHHOE IO YCIOBHIO 3A/laY M YPABHEHHE

x+x+%x+%x+l-100.

ITepeHecém caaraemoe 1 B NpaByi0 4acTh, USMEHHB €0 3HAK HA
MPOTHBONOJIONKHEIA, X NpuBeféM moaoOHNE ciaraeMble:

1
x+x+%x+zx=100—1, 2§x=99.

Paszaenum ofe wacTH ypaBHeHHA Ha 2% :

x = 36.
3aMeHAA DOCACAOBATENHLHO OQHO YpaBHeHHe ADYIHAM, éMy paBHO-
CHABHBIM, ME HAIIJHM, ITO 9ACHA0 306 ABIAeTcA KOpDHEM YPABHEHHA,
COCTABJEHHOTO IO YCJIOBHIO 3a1aYH.
Tenepr MBI MOXEM OTBETHTH HA BOIIPOC 3aJa4H — B crae Omno
36 ryceii.

] | | | | | ’\
T T / YnpaxHeHna
501. fiBasercA MM YHCJO0 7 KOPHEM YPaBEEHHSA:
a) xt - 5x2+ 17x? + x = 15;
6) (17x — 119)(x* + 11) = 07

502, HUa muomxecrea X = (-3, -2, -1, 0, 1, 2, 8} pugenuTe noa-
MHOKECTBO YHCeJ, ABNAKITUXCH KOPHAMH YDaBHEHMA
xt - 18x% + 36 = 0.

503. 3 gamEsix ypaBHeHH# BHOepHTE Te, AAA KOTOPRIX YHCAO
—-12 apngerca KOpHeM:

a) 6x + 72 = 0; r) 2x% - x = 276;
6) (x — d}{x + 12) = O; ) (x - 12)x = 0;
B) 3x? + x = 132; e)|x|+x=0.

504. Cronnko KopHell UMMeeT ypaBRHEHHE:
a)x+8=11; r) 3x — 21 = 16 + 3x;
6) (x - 8}(x + 4) = 0; Dxt+x2+1=0;
B) 5(x + 9) = 5x + 45; eyx2+ (x - 52 =07

505. IIpueeguTe NpuMep YPABHeHHA, MHOXKECTBO KopHell KoTO-
poro:
&) COCTOMT M3 OGHOTO YMCJIA;
6) aBageTca GecKOHEeTHRIM;
B) ABAAETCA MYCTHIM.
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506. Haiigure MHOXKECTBO KOPHell ypapHeHAA:
a)(—x)=xt ) x"=(—x); B (%P -(—x)=2x-x%

507. Umeer sm:
a) ypaBHenue 5x% + 3x* + x% + 1 = 0 monoxUTENAbHEIe KOPHH;
6) ypaeHeHHE 22x° — x* + 6x ~ 1 = 0 orpHnATEeNbHBIE KOPHU?

508. Ykaxure o6nacTs onpefe/ieHUs YpaBHeHN:

— -_— - 2x - 1 — 3 = 2 — 1'
a) 5(x - 1,8) = 3x + 6; o) 3 1 2x 3
1 o e _2x 2x
B)x+1+ P 0; e) 3x *]-1 %[ -1
x2 +18 2 2x 2x
B TS ®) 8- er [x]+1
6
) x®+1 —5=0;
500. Pemmre ypapHeHHe:
a) jx| = 18; r) x| = x; #,) |-x [* = x4
6) |x| = 0; D |x|=-x; 3) |—x|" = 2",
B) |x| = —15; e) | x| = —x%;

810. Kaxue cpoiicrsa ypaBHeHMII IO3BOJIAIOT YTBEDXKAATH, ITO
PABHOCH/IBLHK YPABHEHHA:
6x-1=11ubx=11+1; 152-x)=30uH2-x=2?
511. IIpoBeprTe, PABHOCHABHEI JIX YpaBHeHUA 2x —3 =1 - x m:
2x-83 _1-x,
3 3’
6) 3(2x - 3) = 3(1 — x); rN2x-x=1-3.
OfpAcHNTE, HA OCHOBAHHH KAKMX CBOHCTE MOMHO CeNIaTh BEIBOJHI
0 PABHOCHABHOCTH NJIM HePABHOCHILHOCTH YPABHEHHM,

a)3-2x=x-1; B)

512. PaBHOCHJIBHEI JIH YPaBHeHHA:
a)12x-2=Tx+1nl2x-Tx=1+ 2;
6) 156 -0,2x)=—(2—-x)u 90— 3x=-2 - x;
B)0,0lx-0,2=0nx-20=0;

r) 3x — E+-?- =x+2u3x=x+ 27
x x
TIpH Kakix 3HAYEHHAX M PABHOCHJIBHEI YPABHEHMA:

A Tx+2=16uTx+2+m=18 + m;
6) Tx+2=16u (Tx + 2)m = 16m?
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Pemnre ypaBHeHMe xy = 2k, rae k # 0, OTHOCHTENbHO IEpe-
MeHHOH: a) x; 6) y.

o ’\

LN 7/ YnpaxHeHus: Ansi NOBTOPOHMNSI
515. YopocTHTe BhpayKeHue:
a) 2,7(a ~ 18) - 0,8(2a + 50) - 1,7;
6) (b - 1)(6b + 4) — (2b + 3)(3b — 2) + (6,4b - 2).

516. CparunTe 3HAYCHHS BLIDAKCHMIA:
a) 6 - (-2)' u -6 . 211
6)7-(-3)%u-7-39¢
B) (1,7 - 0,8)* n (0,8 - 1,7)5;

r) (0,9 - 0,2)* u (0,2 - 0,9)5.

17. \’/ Jinneiinoe ypasHeHHe
€ OAHOH NePeMeHHO’

B MocKOBCKOM MYy3ee H300PASHTENbHBEIX MCKYCCTB MMeHH
A, C. IlymxuHa XpaHATCA JPeBHeernneTCKHA manupyc, co3AaHHbIN
oroso 2000 r, no H. 9. O nonyuun HaseaEMe MOCKOBCKOro ma-

1
nupyca. OfRa M3 ero 3aga4y CBOAMTCA K YPABHEHHIO X — gx = 20,

4
PABHOCHJBHOMY YDABHEHUIO X = 20, Taxue ypaBHEHHA Dellafu B

Basnnone, pepneit Huaun n B pesHeM KuTae 3a fBe THICAYH JeT A0

Hame# aphl. YpaBHeHMe ‘-;—x = 20 uMeer BUA ax = b, YpaBRHeHHA Ta-

KOT'O BHAA HASKIBAIOT AUHEIHBIMU YPAGHERUAMY ¢ 0010l nepemernol.

OnpefgeneHne, YpaBHenHe BHAA ax = b, Ile x — nepeMen-
HAf, @ M b — HeKOTOopbie YHCIA, HASLIBAETCH JHHEHHbIM ypaBHEeHHeM
€ OOHOH MepeMenHOI.

IIprvepaMy JuBEHHBIX YPABHEHMIT MOTYT COYYKHTh YDABHOHUS:
05x=2, Tx=0; -x=4,

B nepsoM n3 Hux ¢ = 0,5, b = 2, Bo Bropoma = 7, b = 0, B Tpe-
TeeM g = -1, b =4,

B ypaBHeHUR ax = b YHCNO ¢ HA3BBAIOT KoaQdUIMEHTOM, a YHCc-
0 b — cBOGOAHKM WICHOM.

BriAcHUM, CKOJBKO KOpDHeH MOMeT MMETh YpaBHeHHe ax = b,
Paccemorpum caydau, koraa a # 0 u b — mioboe uMceao; rorga
a=0ubz0;xornaa=0nud=0,
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Ecmn a # 0, 1o, paszenns Ea @ ofe YaCTH ypaBHeHHd aXx = b, naii-

" b
AEM, 4TO X = —, T.€. B 9TOM CIy4ae ypaBHeHHe HMeeT eANHCTBeHHBIH

b
KOpeHb, PABHBIN 7

Eciu ¢ = 0 u b # 0, To ypaBHenne gx = b He uMeeT KopHel, Tak
KAK IIPH 2THX YCJAOBHAX paBeECTBO (Jx = b HU UpH KakOM X He AB-
JfIeTCR BepHEIM.

Ecau a = 0 u & = 0, To moboe yuca0 ABAAETCA KOpHEM YpaBHEHMA,
TaKk Kak paBeHcTBO O0x = 0 BepHO mpH MOGOM X.

Hrak, MHOKeCTBO KODHEil IHEe HOT0 YDABHEHHA MOXKET COCTOATH
U3 OAHOTO 3JIEMEeHTA, OBITH HYyCTHM MHOMKECTBOM, OHTEH 66CROHOUHEIM
MHOKECTBOM,

HENEE .\
HNERRE /anaxueumi
517. Hanu ypaBHeHHA:

1)12¢=0;2) 0x=12;8)—x= 3;4)0x=0;5) 7 x=0;6) 0x = ;..

Kakue us mux:
a) UMelOT eAUHCTBeHHRKH KOpeHb;
0) se uMeloT KOpHe;
B) HMeioT DeCKOHEIHO MHOIO KopHeit?

§18. HaiizuTe KOpeHh ypABHEHHSA:

a) 9x = —-108; T) 13x = 2; x®) 18x = 0;

6)—x=1; B) —Tx=—-3; 3)-1lx = 17;

B) -100x = T; e) —x=-11; ") —x = 0.
519. Pemure ypaBHeHHe:

a) 0,6x = 1,5 1) Tx = % . x) 33 = 0,1;

6) —0,05x = 1: n)—$x= 3; 20,72 = 2;

5) 0,81x = 0; e) 0,2x = g . 7) -—%x - 0,3.

520. IIpn KaxuX sHAYCHMAX X 3HAUEHNE BHPAYKEENA TX paBHO!
a) 343; o) —1; B) % ; r) 0; 5 0,1?

521. CocraBpTe Kakoe-mnb0 aAuAeiinoe YpaBHEHHE, KOTOPOES:
a) HMeeT eIUHCTBEHHLIN KOpeHb, PaBHLEIA —3;
6) Be nMeeT KopHeil;
B) HMeeT GeCKOHeYHO MHOI'0 KOpHeil.
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522. Peninre ypaBHeHHe:
a) |Tx| = 14; B) |0,5x| = 0;
6) |-0,8x| = 1; r) [-2,6x| = 5.

523. B ypassennn ax = 15 majigure xoshPuUEHeHT a, 3HAA, UYTO
KOpeHb YPABHEHHSA PaBeH:
1.
15°
B524. Haiixmre Bce meanle sHAYEHNA RoaoddHOMEATA @, IPH KOTO-
PHIX KOPeHb YPABHEHHUA ax = —8 ABnAeTCA IEALIM THCAOM.

-3 63 ©- r) 0,02.

l'Ipu KAKHX SHaUeHMAX k ypapHeRme kx = k* — 4k mmeer
€/IHHCTBeHHKE KOpeHb; He mMeeT KOopHel; nMeeT HeCKOHeYHO MHOTO
KopHeit?

l'Ipu KAKMX 3HARUCHHAX / ypaBReHue mx = m?2 — 5m + 6
HMMeeT eIUHCTBeHHEI{ KROpeHb; He MMeeT KOpHel; HMeer BecKOHEUHO
MHOTO KopHei?

527. He pemad ypaBHeHHe, COCTABbTEe KaKoe-nmHb0 ypaBHeHme ¢
oesabMu KoaddHunHeHTaAMH, eMY PABHOCHJIBHOE!

a)-3,17x=2,1; 6) %x --25 ) -1%:: = -2.

528. 3Had, UTO NepeMeHHbIe NPEEAMAIOT NOJOKHUTE/bHEE JHAYE-
HHSA, BHIDASHTE:
a) u3 popMyNnn 8 = ab nepeMeRHYIO G uyepes 8 U b;
6) B3 QOpPMYNLl § =~ VI NepEeMEHHYIO U Yepes § | ¢
B) U3 QOPMYNL p = mn KAKAYIO H3 IePEMEHHKIX 1 H 7 uepe3
ABe Apyrme.

Lol gl ’\
N 7 YnpaxHeHus AnA NOBTOPEHWUN
529. VnpocTuTe BHIpAKEHHE U HAKAATE ero 3HAYEHHE:
a) bx(x + 8) - (bx + 1)(x + 2) npr x = 1,3;
6) (6a - b)(a — 2b) — (2a + b)(3a + 2b)
opua=--1,56, b= 2.
530. Hailiaure 3sEavenne BLIPAIKEHNA:
3. ¢ 15
—_— 6 .
2 27° ) 9 .25
531. 3ajalite ¢ HOMOIIEI0 NEPEUHCACHAA SJIEMEHTOB MHOXKECTBO

TPEX3HAYHBIX YACENA, ¥ KOTOPHIX OHPpA AecATKOB B 4 pasa Gosarme
nudpH coTen u Ha 2 Gonbmme nE@pPH eAHUEUT,
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| ’\

|
N / KOHTponbHbIe EONPOCH ¥ 3aAAHUA

1. Yro HaskIBaeTCA KOpHEM ypasHerus? dpnserca Ju yHCaIo 2 KOpHEM
ypaBHeHHa x® — x = 6?

2. YTo 3HAYHT PEUINTh YpaBHeHUe?

3. Kakne ypapHeHUs HA3LIBAIOTCS PasHOCHIALHEIMH? Cdopmyan-
pyliTe ycnoBuA mepexoga OT JAHHOTO YDABHEHHA K PABHOCHJIBHOMY
ypasHeHHIO, IIpuBeguTe NpuMep ABYX PABHOCHJILHLIX YDABHEHHIl.

4. Karoe ypaBHeHNe HASLIBAETCA JNHEHHIM YpaBHeHHEM ¢ 0ZHON
nepeMeHHOI?

5. CxoabKO KOPHEH MOJKeT MMeTh JIHHCIHOe YpaBHeHMe ¢ ofHolt
nepemeHsoii? IIpaBeANTe MPUMEDEL.

§ 8. PELWWEHME YPABHEHWIA W 3A0AN

18. \’/ Pewenue ypasHeHwH,
CBOARLUMXCA K NUHEHHDIM

Buinonnsaa ToxKaecTBeHHBIE NPeodpasoBaHns BHIDAKEHHI M MC-
NOAB3YH CBOMCTBA YPABHEHWH, MBI MOXKeM HHOTAA PeIUeHHe 3aAaHHOrO
YPABHEHHSA ¢ ORHON NMepeMeHHON CBECTH K PeHICHUI) PABHOCHJILHOIO
eMy JHHEHHOro YypaBHeHHA.

PaccMoTpuM mpuMepEI.

NDpumep 1. Pemum ypaBHeHue
(2x + 1¥3x — 2) — Bx(x + 4) = 67 — 2x.
YMHOMEHUM B 1eBoll 4ACTH YPABHEHUS MHOI'OUYIEH HA MHOTOUJEH U
OXHOYJIEH HA MHOTOUYJIEH, a 3aTeM pacKpoeM CKolKu:
(6x% + 3x — 4x — 2) — (6x% + 24x) = 67 — 2x,
6x2+ 3x —4x — 2 — 6x% — 24x = 67 — 2x.
Ilepenecém caaraemele, cogepsKainne X, B JeBYIO 4aCThk B ¢BOOOA-
HBEIe YWiIeHbl — B NPABYIO, U3MEHAS NPU HTOM HUX SHAKU:
6x% + 3x — 4x - 6x% — 24x + 2x = 67 + 2.
ITpuBegém nogoGHEIe caaraeMeie:

-28x = 69,
PasgennM obe uacTH ypaBHeHNd Ha —23:
x=-3.

Me nocnenoBaTeIEHO 3aMEHANN ONHO YPAGBHEHHE ADYI'HM, €My DaB-
HOCUIBHBIM. 3HAYUT, 33/IAHHOE HAM YPABHeHNe DABHOCHIBHO YPABHeHMIO
—23x = 69 n uMeeT eJUHCTBEHHELIR KopeHh — YHCI0 —3,
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NMpumMep 2, Pemimm ypaBHeHHe

x+2_3x-1'

—20
3 4

x+2

B seBoilf wacTm 3TOro ypaBHeHMS cofepixarca ApoGu H
3x -1

4

VYMHOMHB ofe 4aCcTH YPABHEeHHA HA HAMMeHbIIME ofmmil 3aaMe-
Hatesb Apobelt, T.e, Ha 12, monyurM

(";2-3"1).12--2-12.

PackpoeM crRoOKA:

x+2 3x -1

12 - .12 = -24,
12

VMEOXHM Kaxayo Apo6bh HA 12 B BHIIIOJHNM COKpAIllcHNE:

x+2)-12 @x-1):12 _
3 4
(x+2):4~(8x—-1)+-3=-24,
HJanee umeeM:

-24,

4x 4+ 8-9x +3=-24,
4x —9x = -24 -8 -3,
-5x = —35,
x=17,

SaMeHAA [Iar 3a INAaroM OAHO ypABHEHHE APYTHM, €My PABHOCHJIb-
HBIM, MBIl IIOJIYYHUJIH JIAHelHOe ypaBHeHHe —bx = —35, pABHOCHIBHOE
JaHHOMY. SHAMHUT, JaHHOE JHHeliHOe YpABHEHHE NMeeT efUHCTBEeHHbIH
KOpeHB — QHCMo 7.

B pac¢MOTPEHHBIX OpUMepaXx pelleHne HCXOMHOTO YPABHEHHS CBO~
IHJIOCH K PEIICHIK) DPABHOCHIBHOIO eMY JHHEITHOTO YpPaBHeHRd ax = b,
B KOTOPOM KoaddbunueHnT a He papeH BEyaw. OQHAKO MOMET CAYYMTHCA
TaK, UTO, 3aMeHdAsd DOCHeLOBaTeAbHO OZHO YpABHeHHe APYTHM, €My
PABHOCHMALELIM, MEl B Pe3yJIbTaTe NOJydUuM JuHelinoe ypaBHeHHEe
anbo eupga 0 x = b, rge b # 0, aubo Buga 0 x = (. B mepBoM cayuae
MOKHO CZASJIATh BRIBOJ, UTO HCXOAHOE YPARHEHHE He IMeeT KopHeif, Bo
BTOPOM — YTO OHO MMeeT GeCKOHeYHO MHOIO KOPHeH, npuuém awboe
YHCJIO ABNAETCA €r0o KOpHEM,
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M pumMmep 3. Pemum ypaBHenme

2x—7_4x—1=0.
2 4
HMeem:
(2x—7_4x—1]_4=0.4’
2 4
2x-7.4_4x——1.4=0,
2 4

2x-7-2-(4x~-1)=0,
4x - 14 - 4x+ 1 =0,
4x - 4x=14 -1,
Ox = 13.
¥Ypasaenue 0x = 13 #He umeer xopHeli. 3HAUNT, H PABHOCHJILHOE
€My HCXOAHOE YpaBHeHHe He HMMeeT KOpHeH.

IIpuwMep 4. Pemum ypaBHEHeHHe
(bx—1)-23x-6)=11 - x.
Hmeenm:
S5x-1-6x+ 12 =11 - x,
Sx-6x+x=114+1-12,
Ox =0,
¥YpaBuenue Ox = 0, a 3HAUHT, H PABHOCUJIBLHOE eMY HCXOAHOE
ypaBHeHHe mMeeT GECKOHEYHO MHOro KopHeilt, mpuuém amboe umncao
ABAAETCA €r0 KOpDHEM,

el o] O

NN /lepa)mouml

532, Haligute KOpeHb YDABHEHAA:
a)6x +1 =43; e)12x +2=0;
6)-x—-4-=11; )1l - 27x =03
5) 1,6 + x = 0; 30 =16~ 3
r) 2 =13 + 0,5x; mtx+2=0.
x) bx—8=1,5;

538. IIpn kakHX g 3HAYeHHEe BRpakeHusa 1 — %a PAaBHO:
a) T; 6) 0; B) —2; r) -0,2?
534. HaitauTe KOpeHb YpaBHEHNA:

a) 3,0 -3x=2,83+x; B) 4x + 0,1 = —4,6x-1;

1
6)%—x=%—+2x; r)x+-§x=4—-;-x.
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§535. Pemnre ypaBHeHHA H3 JPEeBHEECTHIETCKHX NANMPYCOB:
2) (1+%Jx+4= 10;

2 1 .2))_
6) (x+—3-x]—§(x+—x) = 10;

B)x+§+i’--1o,

¥YpaBHeRue a) — m3 MockoscKkoro nmanmpyca, 2000 r. g0 H. 3.,
ypasHennd 0) — e) — ;3 manmpyca Axmeca, okoio 1700 r. 1o H. 3.

536. IIpu Kakux 3HAUEHUAX G:
a) 3aEAYeHNe BRIPAKEHUA 2 — 33 PABHO YABOEHHOMY 3HAYEHRIO
BEIpakennda 3 + Ha;
6) sEauenme BrIpaxkenua 7 — 1,2a HA 7 MeHBIIe 3HAYEHHA
BuIpaxkenza 1 — 1,1a?

Pemure ypaBHEHHE:
a)|x—4|=8; r) 1,2 + 0,4x| = ~1;
6) 1,1 — x| = 1,2; n 2,6 - x+2” 2,5 =1,5;
B) |0,8x - 1| = 0; e)|2,6 -|x+2||+1,6 =2,5.

538. Haiizure, IpH KAKHX 3HAYEHUAX ¢ KOPHEM YPABHeHHS:
a)a-|2x — 1| - 4 = 5 apnserca uucio —7;
6) 3a - |6x — 41| + 3 = 14 asaaerca yucno 5;
B) -2 - |8x — 2a| + 8 = x — 1 aBnserca uncao 3;
r)|x - a|l+ 8 =x - a+ 8 apaaerca uucno 1.

539. Pemure OTHOCHTEJRHO X YPABHEHHE:

a)6x -3y =1; B)-x+ 3a+b=0;

6) —x+ 2y =25; r)6 - kx +4a=>5b(k#0).
IIpr KAKHX 3HAUCHNAX NepeMeHHOH BepHO PABEHCTBO:

a) 22:-1-8,4.8:; B) 72x—s=l;

6) 9*+2 = 8% - 27% r) 3% = 3?



112 Fnana 4. YpasHounn

541. Penure ypapHeHHE:
A(12-x)-Bx+4)=-x-1;
6) 15 + (6x — x + 2) = Bx;
B) (2 + x) + (18 - 4x) = —(6x — 2);
r) -(0,5x + 0,2) = x — (1,6x + 0,1);
AN2x+(1,5-3x)=1-(x+0,7);

e) 8 - (x + %] = —[Zx + 7%)

542, HafliuTe KOPDHH YDABHCHHS:
a)B-—x)+(124+ x)-(3 - 2x)=15;
6)(1,52x-1)-(0,2x - 1) =0;

B) 8,2x — (5,8x + 4) = (0,6x - 1);

r) 0=[%-x)—(x+%)+[2x—%);

A bx —8x =3+ 2x)-(x + 3);
e)(1,6+x})+(24-2x)+(x+7)=0.

543. PemnTe ypaBHeHHe:
ad-x-3)-B-2-3x)=—x-1;
6)1,2-2x—-(x-2)) - (x-0,8)=-2x;
B}4+2x - 4x-1)+x=-5—-x;
rN-x-(-2x—-3x—1))+4=-3 + 4x.

544, CymecrByer 1H 3HAYEHHE Y, IPH KOTOPOM 3HAUEHUA BRIpA-

wennht (12 + )~ (1 - 2y) u 15 - 3y:
a) pPABHEI;
6) ABNAIOTCA MPOTHBONOJIOMHEIMYA YHCIAMH?

545. Ilpu KaxkoM 3HAYEHNH G PABHOCHJILHLI YPABHEHHS:
a)4(3x-a)-ax—-15=27 u 0,5(x —4)+ 8x = 15;
6)6(2a —x)—3ax+4=25 u 0,9x - 0,3(2x — 1) = 62

548, IIpn xaxkoM 3HAYeHMU b KOPDHM YpaBHEeHU

5bx - 24x+b)-x=16b u 1,6(2+ x)-3,2@Bx+4)=0
ABAAIOTCA TPOTHBONOIOMHBIMH THCAAMHA?
547. HaliauTe KOpeHP YPABHEHUA:
a)12 - (1 - 6x)x = 3x(2x — 1) + 2x;
6) —(18 + 4x)x = 76 — 2x(2x - 1);
B) —11 = (18 — 6x)4 — (3x + 1)5;
r) —(6x + 1) — 4(2 ~ 3x) = 3(2x — 3).
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548. Penmnre ypapHenne:
a)82x-1)-538x+0,8)=x— 4;
6) 1,2(83 - x) - 0,3(4x + 1) = 0,1 — 0,8(3x — 4);
B) 1,6 -0,2(2x -~ 1) = 8 + (0,6x - 1,3);
r) (3,2 - x) = 6(0,3 — x) - (8x - H).

549. HailianTe MHOXECTBO 3HAYEHAI &, NPH KOTOPHX HPOM3Beae-
ausa (6a —1)(2a + 4) u (3a — 5X4a + 6) TpEEMMAOT PaBHbIE 3HAYCHNA.

550. Pemnre ypapHeHMe:
a) (Tx + 1}8x - 1) - 21x2 = 3;
6) (1 — 4x)1 —- 3x) = 6x(2x — 1);
B) (3 — xX4 — 8x) = x(1 + 8x);
)1 -yl -6y) - 2y - 1)@Ey + 1) =3.

551. Penmre ypaBHeHne:
a)y Tx2-1—-(2x + 1)(3x — 2) = x%
6) 4x2x +2)-B8x - 1)}x+6)=3
B)(0-2x)4-x)~2x(x+8)=1- x;
r) Sx(x ~ 8) — (5x — 2}(x + 1) = 6x.

552. Halinure naTypajsbHEble 3HAYE€HNA G, [IPH KOTOPHIX ABIAETCH
HATYPAJIbHHEM YHCIOM KOpeHb YPABHEHHSA:

a)a(3x—-2)+ 2(3 + a) = 18;
6) 3x(a — 1) — 2a(x + 4) = 4(1 — 2a).

553. Ilpu Kakmx sHAYEHMAX p 3HAUEeHHe Apodu 5-221’2—5’ paBHO:
. 1. L.
a) 0; 6) -1; B) 3 r) 0,77

554. IIpu KaKUX SHAYEHUAX X PABHLI 3HAUCHUA Apodeli:

0,6-2r _ 1,2-4x [ 3=tz
8) =g — ® 2o 5 - 0,4 0.8
6-0,1r  3-0,05x 140,2¢ _ 0,6x+1
6) i H T r) 0,02 b 0,06 ?

555. Ilpu KakMX 3HAYEHHMAX X ABIAIOTCS IPOTUBONOJOMKHEIMHU
JYHCAaMU JHAYeHUA Apodeii:

a) 3""2 " E 6) x+0,8 n 0,21'3':

5° 2 4?
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556. Penmre ypapaenne:

2_%_3 E _¥.
6L=y-1 AN 2-p=5
ni-Too g oy
5 5
557. Haligute KOpeH)> YDABHEHHSA:
3-x x x-8 2-x
a) —— = ~=3 B) = ;
2 1 2 4
2_x-6, 2¢x-1 _x
0 -3~ "% D=3 "3
558. Pemute ypabHeHHe:
-1
a)1,5-2"4 - 5; n)o,5-2x5*6=x—1;
6) 3x—1.; I‘)0’3.10352--1 3-x

559. Pemute ypaBBeHUE:
4-0lx _03x+1

3)0,3x— 3 2 »
6) 1";J“+1“"=o,5a.c+1;

B)——x+1 —-(S—x);

=X
r) 8- 3(5 2x) = 5"
580. Pemnre ypapHEeHHE:

a) L5 — [ 1 2x] 2

6
6) —(Gx 1) - (0 2) =0

x

B) —7-(5x—1)—[2+§)=0;

Hxr-1) _2 =
P)T—§(2x+l)—4.
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B TabNUNe YACTOT HEKOTOPOrO CTATACTHYECKOTO HCCAeXOBA-
HHA JBe YACTOTHI HEM3BeCTHRI H oranuarTea Ha 1. Haitgure nx, ecau
cpexnee apudmMeTuueckoe faaHON BRIGOPKH paBHO 6.

Bapuanra 4 5 6 7 8
Yacrora 8 2 2

562. IIpn kaknx aHauenuax b cymma apolei
0,7 + 0,4b - 0,7 - O,Ib:
3 2
a) paBHA HX YTPOeHHOI pA3HOCTH;
6) cocraraser 0,2 oT ux pasHocTH?

563. Pemnrte ypaBHEeHUE:
2) 3_[x+1+3—x)= 0;

3 4
ﬁ)1+2"'4+1=3(x-1);
8 _3x-2 x-1,
B) Zx 1= 2 3 H
1 3x + 0,56
2-=(2 =
r) 3(.1(:+1) 5
564. Pemmute ypaBHeHHe:
5c-4 2x+1 _ 1. 00
6)3+2x_[x+1_1—x]_1;
3 5 6
2x+1 3+ 4x
B) 3 2 + 0,6 = x;
3x -1 1-2x 1
- = x - —(1 - 3x).
D=5 2 _* -89

565. IIpn KakoM 3HAYEHAH Y.
a) nponaeenenre (y ~ 0,25}y + 1,6) ma 1 Goaswe apodm

(2g+0,5)(g+1).
2 ;]
6) nponaBegenne (¥ + 0,2)(y — 0,4) ma 0,2 mMeRFme ZpoGu

Gy-Diy+0.2),
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566. PemmuTe ypapHeHRE:
(2x + 12x - 8) _ x2

a) " -1
6)x2_(2x—21)-x=2;
B)(l—x)(51+5x)+x2=1;
agr. BrrDdx-1 _

567. 3BHas, uTO B QopMyne 8 = 9—;——!’ + h TepeMeHHHe NIPUHH-

MAIT TOJBKO MOJO)KHTENLHEIC 3HAUERHS, BHIPASHTE NEPEMEHHYIO ¢
yepes OCTANbHEIE,

568. Pemrnre oTHOCHTENBHO X ypaBHEHHe, B KoTopoM OykBoft a
0003HAYEHO HE PABHOE HYJIO YHCJIO:

ax +15 _ . 3ax-1_a,

8) —— =6-a B 12 6’

5-ax Gax -1 1

6) 8 a-1 r) 2 E.
NN .\

7/ YapaxXHeHws ans noBTOPeHNs

569. Haiigure sHaueEHe BHIPAKEHAN:
a) -100¢*v*opr a =-1m b = 0,2;
6) —4a% + 3,04 apu a = -0,1 u b = 50.
570. Apromobunp apuraica 1 u 20 MHH cO CKODOCTBIO @ KM/U

H 45 MHH c0 cKkopocThi® b KM/4. Kakoll nyTh npoexan aBTOMO-
6unn?

§71. Joramure, 4TO 3HAUEHHES BHIPAKCHUS
(2a — 1X3a + 4) — 6(a® - 2) — 5a

HE 3ABHCHT OT Q.

19. \’/ PeweHune 3aaay C NOMOLIbIO YPABHOHWIA

IIpuMeHeHne ypaBHeHUl IO3BOJISET pellIaTh PA3JAIHBIC 3AANAYH.
IIpu pemesnH 3agay ¢ TOMOMbI0 YPABHEHHUH MOCTYIAIOT CISIYIONIAM
obpasoMm:
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0003HAYAIOT HEMBBECTHOE YKCI0 GYKBOM B COCTABAAIOT YPABHEHHE,
HCIONL3Ya YCHAOBME 3a1a%H;

pemIaloT ypaBHEHHE;

HACTONKOBLIBAIOT PE3YJLTAT B COOTBETCTBHH CO CMEICJIOM 38KAYH.

3apaga 1. B papnobepeHHOM TpeyTroJibHHKe OJHA M3 CTOPOH B
3 pasa Goapme apyro#t. KakoBa AAMHA KaXKAOH CTOPOHEI TPEYroiab-
HHMKQ, eCJH U3BECTHO, ITO €ro DepuMeTp paeeH 119 cm?

IIycTs OAHA M3 CTOPOH TPEYroJbHHKA PABHA X CM, TOTAA BTOpaA
CTOPOHA paBHA 3x cM. BrIpasumM uepes x ANUHY TpeThedt cropodn, Taxr
KaK TPeyrolbHUK paBHOGEApDeHHIN, TO OHa paBHa aubo x cm, amubo
3x cm. OzHAKO TPeTHA CTOPOHA He MOKeT OBITH DABHA X CM, TAK KaK
B 3TOM CJAyYae CTOPOHA TPEYrOAbHMKA oKasajach Ol Goanime CyMME
HBYX ApYTHX CTOpPOH. 3GHAUHAT, TPETHA CTOPOHA TPEYrONLHEWKA DABHA
3x cM. ITIo ycaoBHIO 3aauH MepPUMETP TPeyroAbHAKA paseH 119 cu.
CregoraTesanLHO,

x+ 3x + 3x =119,
PemumM cocTaBneHHOE YPABHEHHE:
Tx = 119;
x =17,
3x=38-17 = 51.
OTBeT: CTOPOHH Tpeyroasuura pasHul 17 cM, 51 cm u 51 o,

3apaua 2. Tpebyerca HaiTH TPEX3HAUHOE UHCIO, YAORJETBO-
pPAKINee CIACAVIOIEMY YCAOBMIO! ¢CAM K HeMy NPHMHCATH CIIPaBRa
nudpy 5 ¥ U3 DONYUEHHOI'O YeTHPEXIHAYHOrO YACHA BbIYecTh 3012,
TO pasHocTs Gyser B 6 pas Gonnme TpéxsHaYHEOro uuciaa., Yemy
PaBHO 3TO YACHO?

ITyceTe X — HCKOMOe Tpéxsaaunoe yncao, Torga, npunucap K HeMy
cnpasa nadpy 6, DoAyYMM YeTLIDEX3HAYHOE YMCO0, paBHoe 10x + 5.
IIo ycaoBmio 3agauy passocth (10x + 5) — 3012 B 6 pas Goanine ume-
aa x. CrefosaTenbHO,

(10x + 5) — 3012 = 6x.
PemumM cocTaBleHHOE YpABHeHEHe!

10x + 5 - 3012 = 6x,
10x — 6x = 3012 - 5,
4x = 3007,

x=751%.
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ITo cMuICay 38Ja4M X — HATYPAJIbHOE UHCJO, & KODHEM ypaBHe-
HUR ABJAETCA ApoOHOE TuCI0, 3HAYNT, He CYIIeCTBYeT TPEXSHAYHOTO
YHCA, KOTOPOe YAOBJAETBODAJO OhI JAHHOMY YCJIOBHIO,

O T B e T! TAKOrO TPEX3IHAYHOrO YMUCAA HE CYIIECTBYET.

AR 0\
NN 7 YnpaxneHun
572. ®dupmMa apenayer Asa nomemeHus obmelt nromazasio 258 M2,
HaiiguTe momank KaXxaoro NOMeIeHUA, €CJH NIBECTHO, 9TO IVIOIaIL
oxHOro 13 HUX Ha 18 M? Gonpine miomaau Apyroro.

§73. 3a gBe ynakoBkn Konder sanaatuau 30 p. 50 k. Croanko
CTOMT Ka)kAas YNAKOBKa, €CJHU M3BECTHO, UTO OfHA M3 HUX Ha 1 p.
50 k. mopowe apyroit?

$74. Oaua cropoHa TpeyroJbHUKA BABOE GOJIbIIe Xpyroit 1 Ha 3 cM
MenblIe TpeTheli. HaliauTe CTOPOHBI TPEYrOJLHHKA, €CAH H3BECTHO,
YTO ero NepHMeTp paBeH 38 cM.

§75. Ameomueca 175 KHUr pelInau pasMeCTHTh HA TPEX IOJ-
KaX TAK, YTOOM Ha HEXKHeli moike OBIsI0 BABOE MeHbINE KHHT, YeM
Ha cpenueil, u Ha 25 MenplIe, YeM Ha BepxHe#l. CKONBKO KHHP HAJO
NOCTABHTE HA HIKHIOW HONRY?

576. Hocky anuHoii 2 M pACTTHJIMIM HA TPH 9acTH. JNHHA OZHO-
ro Kycka Bapoe (onpille AMUHH ApYroro H Ha 30 ¢M MeHEIe ZJIWHEL
TpeThero Kycka. HaliiuTe ATAHY KAXIOro KYCKA.

577. Tpm dupMEI nonyuuan oT 3aBoAA-npouspoauTena 236 xom-
neioTepoB. Bropas ¢upMa nmoayduna HA 10% Goarimme KoMIBIOTe-
POB, 4eM mepBasd, a TpeTbA — Ha 100 xOMIBIOTEPOB MEHBIE, YeM
nepenie Aee BMecTe, CKOJIBKO KOMOBIOTEDPOB NOJYYMJIA KaXKAAA
¢mpma?

§78. TypucTh DponuIX HaMedYeHHEIH MAPIIPYT 3a TPH AHA. B nep-
BEI#l geHbL OHM mpomiau 35 % HaMedeHHOrO MapuUIpyTa, BO BTOpOH —
Ha 3 KM GoJbile, ueM B NepBhHiit, & B TpeTHit — ocraBmneca 21 kM.
KaxoBa aamHa Mapuipyra?

579. B rpynne yuamuxcs, DocemalonEx naaBareabHbiil 6acceiin,
% yUaIMXCcA YMEIOT niaapark. Ilocae Toro, Kax emé ABa yueHHMKA

HAYYMAUCEH LIABATH, OKASANOCH, UTO YHCJIO YYAIIHXCA, He YMEIIIUX
MJABATh, COCTABAACT 35 % uMcAa yUYAmIMXCHA, YMEWIIHX ILIABATE.
CxoJbKO yUamexca B rpymnmne?

$80. Ecau K HeKOTOpOMY HATYDAJBHOMY YUCAY IPHIIACATH CIIPABA
uudpy 1, To oHO yBeauunrca A 235, Haligure aTo uncio.
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581. EciH K 3aAyMaHHOMY YHCJY NIPHONCATH capaBa nudpy 6, To
OHO yBeJUuHTCA Ha 249. HaliaaTte % 3aAYMAHHOIO YHCJA,

582. Baax BHIIIaumBaeT Aoxox H3 pacuéra 6% rogomnix. Ilo-
JIOXXHUB B GAHK HEeKOTOPYIO CYMMY, BKJAAYHK MOJYYHJ Uepe3 roj
3180 pybneit. Kakas cyMma Oslia moNoxeHa B 6aHK?

588. Kaxkyio cyMMy HYXHO DOAOXATE B GaHK, Jaomuit goxoa us
pacuéra 8 % rofoBhiX, 9TofH depes rox moayunTth 4860 py6ieii?

584, PriGosoB, OTHIPABMBIIACE HA PHOANKY H& MOTOPEOH JNOAKe,
BaTPATHJI HA OYTE 10 TeYEHHID PEKH 2% 49, a Ha ofpareEwit nyrr —

Ha 28 MuH Goabime. HafiiuTe CKOPOCTL TEUEHAN PEKH, €CHK CKODOCTh
Joakn B croAqdedt Boge paBHa 16,5 xm/u.

585. Typucral B 8 u 30 MUH OTHIPABHJINCH Ha KaTepe ¢ TypOassl
B ropoA no tedennio pexu. IIpoésis B ropoge 1 v 20 MrH, OHH Bep-
HyJauch obpaTHO, saTpaTHsB Ha ofpaTHHE myTh Ha 20 MuE Goabme,
YyeM HA NOyTh A0 ropoaa. YcoeJH JHM TYPHCTH BepHYTHCA Ha Typbasy
K 13 u 30 MuH, ecin U3BECTHO, YTO CKODOCTh KaTepa B cToA4Yell Boge
paBHa 20 KM/4, & CKODOCTL TeYeHMA DeKH paBHa 2 KM/u?

886. N3 nynxToB A m B, paccToaEHe MeXAY KOTOPHIMH PABHO
290 M, BHIEXANH OJHOBPeMeHHO HABCTPeUY APYT APYTrY ABa aBTOMO-
6uns, CKOpPOCTE OZHOTO M3 KOTOPHIX Ha § KM/4 GoJislme CKOPOCTH ApPY-
roro. Yepes 2 © anTOMOSHIN OKA3AANCE HA pacCTOAHUN 20 KM ApyT OT
Apyra. C Karol CKOPOCTBIO eXaJ Kax/Ani asromobuns? PaceMorpaTe
cAydaH: &) KOTAA ABTOMOGHIH e1né He BCTPeTHANCDH; §) KOTAa OHH yiKe
MHHOBAJH MECTO BCTPEYH.

587. MoTOmUKANCT K BeJOCHIERHCT eXYT ITo oaHoli fopore, mpu-
y8M MOTOODMKJAHACT ZOTOHAET BeJMOCHNeaHCTa. B faHHBIN MOMEHT OHH
HAaXOAATCA Ha paccTosEnH 30 KM Apyr oT Apyra. Yepes Kakoe BpeMa
paccTofAHNe MeRAY HIMHU OyZeT paBHO 6 kKM, eclIM ¢KOPOCTh MOTOIMK-
JUCTA paBHA 34 KM/4, a CKOPOCTh BejiocHmeAucTa paBHA 16 xm/u?
PaccMOTpHATe ABA BOSMOMKHEIX CAYYAA,

588. daHHI ueTBIpe NMOCAEAOBATENLHBIX YETHBX umcaa. IIpous-
BeZleHNe ABYX NEepBHIX M3 HUX HA 232 MeHbIIe NpON3BeACHMA ABYX
nochxezyomux. Hafigure a1 9ncna.

589. InnEa NpAMOYroJbHOTO JHCTA JKejie3a Ha 4 cM Gosabime
wHUpHEE. OT 3TOr0 NIPAMOYTOJIBHAKA OTPE3aNH ABe MOJOCH TAK, UTO
OCTAJNCA NPAMOYIOJBHHK, AJMHA KOTOPOro HA 3 CM MeHbIe JIHHEI
JIMCTA, & MIAPHAHA Ha 2 CM MeHblue INMpUHL! Aucta. HalfianTe pasMepsr
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JIHCT&, €CJIA U3BECTHO, 4TO ero mromajb Ha 102 cM? 6oapine maomanu
OCTABIIEHCA YACTH.

590. dauna npaMOyronbHUKA Ha 5 ¢M Goabire CTOPOHE! KBAAPATA,
4 ero IMUpPUHA Ha 2 CM MeHBbINe CTOPOHEL KBagpaTta. Halinure niaomaanb
KBaApaTa, €Cl¥ U3BECTHO, YTO OHA Ha 32 cM? MeHbIIe ILIOINAAY IpSA-
MOYTOJbHHKA.

591. B 3puTeapHOM 3ajle KHHOTEATPA YUCAO MeCT B pAAy GELIO HA
3 Gonnme qucaa pagos. Ilocae PeKOHCTPYKIIMH YHCIC MeCT B DALY
U YUCNO PANOB YBeNMUWAN Ha 2. B peayanraTe ofmiee YNCIO MECT B
3ase Bo3pocso Ha 110. CkonbpKo pAACB U CKOJBKO MecT B psaay 6bL10
B 3aJie IePBOHAYAABAOT

592. YrolH nepenevyaTarbh PYKONHCH K ONPeAenéHHOMY CPORY, Ma-
IIMHHUCTKA JOJKHA GEIJIA MEYATATh exeAneBHO no 60 crpanun. OaEaKo
OHA neyaTana B AeHb Ha 20 crpaHHuI GoabIHe M MOTOMY 3aKOHUMIIA
InepenevaTKy PYKONMAHCH Ha 4 AHA paHbile cpoka. CKOMBKO CTDAHMIL
B pyronncu?

593. Macrepckaa ZoaxHA 6GblNa CIIATH ONpeleéHHOE KOJH-
YeCTBO COOPTHBHBIX KYPTOK 3a 24 ama. OAHaKO OHAa KA €Xe-
AHEBHO Ha § KypToK Goabllle, 4eM IJIAHHPOBAJA [IEPBOHAYAJBHO, U
NIOTOMY BHINOJHUJA 3aKa3 Ha 4 AHA paHeile cpoka. CKOALKO CHOp-
THABHHIX KYPTOK AOJ'KHA OGBLlNA M3rOTOBUThL MACTEPCKAA?

594. YTo6B BHINONHUTL 38ZaHME B CPOK, TOKADhL AOMKeH Onia
H3roTOBAATH eXxeAHeBHO o 50 usgemuit., YcoBeplnieHCTBOBAB peserr,
OH YBEeJIHYHJI eXeAHeBHYI0 BpadorKky Ha 20 % M MOTOMY BHEITOMHWI
3ajaHue Ha 2 AHA paHblle cpoka. CKOJAbLKO Bcero usaenuit RomxeH
6B11 N3rOTOBNTE TOKADH?

595. MOTOMMKIMCT PACCUMTAN, YUTO €CHU OH OYAeT eXaTh U3 MOocEaKa
J0 CTAHIMH CO CHOPOCTHIO 32 KM/, TO IPHEeAEeT HA CTARLMIO 3a 30 MHH
J0 oTx0Aa noe3aa. OxHAKO N3-38 HEHACTHOH IOTOABI OH eXaJT CO CKOPOCTHIO
Ha 7 KM/9 MeHbIIeit U [I0TOMY OIO3AAT K Noe3xy Ha 12 Mun, YeMmy pasHo
pACCTOSTHHE OT TOCEJIKA O CTAHIUM?

596. U3 nyrkTa A B nyHKT B BEexal aBTobyc CO CKOpPOCTBIO
45 gM/u. CoycTa uac Bejaes 3a HUM U3 DYHKTA A Belexas aBTOMOGHIbL
¢0 cKopocThio 60 KxM/u, KoTopEllt o6ornan asrobyc u npubua B B Ha
30 mun paepme. YeMy paBHO paccToAHMe 0T A no B?

597. U3 gepeBEA B ropoa BHIEXAN BEJOCHIEAMCT €O CKOPOCTHIO
16 xM/u, Cnyera 30 MUH HAaBCTpPEUYy €My U3 FOPOAA OTIDABHJICA MO-
TONHKJINCT €O CKOPOCTHI0 38 KM/4. CKOJIBKO BpeMeHH HAXOAHJICA B
IIyTH MOTOMHUKJINCT A0 BCTPEYH C BEJOCHIIEANUCTOM, €C/IH N3BECTHO, ITO
paccToAHNE OT JepeBHH A0 ropofa paBHo 80 xmM?
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598. Ha nyukTa A oTnpasuics aBTOMOOHMIL ¢+ MOCKBHYS €O CKO-
pocteio 70 xM/4. Cnycra 45 mum m3 nyskra B, yaanéaroro or A Ha
17,5 kM, Bclen 3a HUM BrleXaiu «dl{mrynm» co ckopocrhio Ha 20%
Gospmeit. CKoNBKO BpeMeRN norpefyerca «JKuryaaMs, wTobsl ZOrHATE
«MocxBuus?

599. T'pynna TYpHUCTOB OTHPABHJACH B 8 4 yTpa HA NPOTYIRY
HA MOTOPHO# JIoAXe Mo TeueHHo pexn, OTIUILIB OT NPHACTAHA HA HE-
KOTOpOe PACCTOAHME, TYPHMCTH caenanx Ha Gepery mpuBaix Ha 2 9 H
BepHyauceH o0paTHo B 16 u 15 mun. Ha Kakoe paccToAHHE OTIALLIH
TYPHUCTHI, €C/IH H3BECTHO, YTO CKOPOCTH JOAKRM B cTOAYell BOAS PABHA
15 XM /4, a CKOPOCTh TEUEHHA PEKH paBHA 3 KM/4?

600. H3 nyExTa A B nyHKT B, yaanéHHHI or A Ha paccroaHHNe
130 xM, Bhexajlu OJHOBPEMEHHO aBTOMOOMABL B aBTOGYC. ABTOMO-
6unn, npubeiB B TyHKT B, cpa3sy moBepHyJ o0pPATHO B BCTPETHICH C
aBTO0ycOM uepes 2 4 IocJje CBOero Buxopa u3 A. Ha xakoM paccrod-
HHH OT TYHKTA B 11poHsomia BeTpeda, €A H3BECTHO, YTO CKOPOCTD
aBTOMOGHNA Ha 20 KM/9 GoJIbIne CKOPOCTH aBTOGyca?

601. W3 nocénxa ua craENmO, YAANEHHYIO OT Hero Ha paccrod-
Hue 27 KM, OTHNPABMANCH ONHOBDEMEHHO MeIISeX0A M BeJOCHICAUCT,
OpH4YéM CKOPOCTh memiexofa Oulna Ha 10 KM/9 MeHBIIe CKOPOCTH
Benocunegncta. IIppbbie HA CTAHNMAIO, BeJIOCHIIEAHCT CPA3Y OOBEPHYA
OGPATHO ¥ BCTPETH MellleXoAa depes 2 4 24 MHH NocKie ero BRIXOAa U3
nocéaka. Ha xaKoM paccTOSHUM OT MOCENKA MPOU3ZOHLIA BCTPEYA?

602. Tpynny TypucTOB MOMXHO paccaguth B 40-MecTHhIe aBTOOY-
CHi TaK, 4YTO B aBTO6ycax cBoSOAMEIX MECT He ocTaHeTcA. B cBaAsHM ¢
TeM, YTO BMecTO 40-MeCTHRIX GLLIM NOZAHH 34-MecTHHeE ABTOJYCHI,
OpHILAOCH 3aKasaTh Ha 2 aBTobyca Qoynpme. Ilpm arom B OmHOM H3
asrolycoB 14 MecT oxkaszanuck cBoGOAHBIMH. CKOJIBKO TYPHCTOB OBLIO

B rpynme?

603. Ecan xynjaeHHBIe A KJACCA TeTPaAH CJAOMKHTH B HNAUKH
oo 45 mMTYK, TO OCTAHETCA OAHA JWIIHAA TETPaAk, & ECHAH CJIOMHUTH
B mauk¥ oo 50 mTyK, TO B ogHoil mauxe He OyzZeT XBATATH YEThIPEX
Terpageit. CKoabKo TeTpageit KymneHo AN Kaacca, €CIH M3BECTHO, UTO
B IIEPBOM CJIy4ae NOJYIATCHE HA OAHY Nayky Goabine, yeM BO BTOpOoM?

604. (Crapunnasa sagaua.) ¥ IIndaropa oxHaXAN CIPOCHIH,
CKOJNBKO YV HET'O YYeHHKOB. «I1oJIOBHHA MOMX Y4eHHKOB H3yIaeT mpe-
KPacHYyI0 MaTEMATHKY, YeTBEPTh HCCeAyeT TANHEL NPHPOALI, CeaApMAaA
YacTh YHOPaKHAET cHAY ayxa. JobGaBpTe enlé K HUM Tpéx 0HOMmIEH,
n3 xonx Teonm — camulii cnocolBBIA». CKOJABKO GLLIO YYEHHMKOB ¥

IImdaropa?
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3anavua o uodanre Anexcarapuiickom (II1 B. H. 3.).

Ilpax duodanTa rpobHANA DOKOHMT: AUBHCH eli — H KAMEHE
MyApEIM HCKYCCTBOM €ro CKAMKET YCONIIEro BeK.

Boaeit 60roB mecTyio YaCTh XXU3HM OH OPOXMI peGEEKOM

H nmonoBHEY mecToif BCTPEeTH ¢ OYIIKOM HA MEKaX.
Tonsko MuUHYJA ceibMad, ¢ DOAPYrol OH obpyunncsd.

C Helo NATE JeT IPOBEASA, CLIHA JOMKAAICA MYApeIL,

ToNbKO NOMMKUIAN OTIOBCKOM BO3MOGNCHHBIA CHIH €r0 IPOMKHII,
OTHAT oH 6BLI ¥ 0THA PAHHEH MOTHJION CBOEIR.

JIBaXXALI ABa rofia POAUTEND ONMAKHMBAM TAXKKOE rope.

TyT B YBHAEN Npexes JKH3HA IeYaJbHON CBOE.

Cxousko ner nposkun Auodant?

Hmem'rca ABa CJAHTHA, cofep:ramue meab. Macca BTOporo
CIHTKa Ha 3 Kr fonnilie, yeM Macea NepBoro caUTKa. Coaepixanue Meau
B nepBoM cantike — 10%, a Bo BTopoM — 40% . 9TH CINTKE CIIABAIA,
M H3 HUX OOJYYHJICS CAHTOK, COAepKaHHe MeAH B Kotopom — 30%.
OnpepenuTe Maccy MONYYSHHOTO CAUTKA.

HmeloTca ABa cocyna ¢ PACTBOPOM COJH, IPHIEM BO BTOPOM
cocyae pacTBopa Ha 2 J GoJble, 1eM B IEPBOM. B IIepBOM cocyhe €o-
Aep>KaHue coNM B pacTBope cocTapaseT 20%, a Bo BropoM — 50%.
PacTBODH 13 ABYX COCYZOB CAMIH B oxvH. CoaeprxaHHe COJMH B HOBOM
pacTBope cocTaBmiao 40 % . OnpeneanTe KOAAIECTBO PACTBOPA, KOTOpPOe
OBLIO BO BTOPOM COCYZAE.

I T
T
608. Yopocrure BHpaxkeHne K HAfAUTe ero 3HaYeHHUE:

a)-x(x+6)+(2x - 1)}x + 3)+ 3 mpr x = -0,1;
6)(Ba-b)a®+b)y+a*b~-8a)mpua=-0,2;0=-1.

YnpaxHeHna Ana nNoBTOPeHUA

609. Jloxaxxmre, uTO OpM JIOOHX g H b 3HAUEHMe BEIDAYKCHHA
12a(5a — b) — (6a - b)}(10a + b) - b(b — 8a)
PABHO HYMIO.
610. CpaBEHTE C HYJEM 3HAYEHHE BRIPAXKEHHA:

a) (-3,15)% - 1,95; B) 3,2 - 5,6%
6) (-2,4)° - (-1,4)% r) -8,16 + (—4,12)%,
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HANEEN 0}

Kourponetbie BONPOCH K1 3anaHAA

1. Ha opumepe ypasaesus 2(3x - §) — 3(x + 6) = 12 + 5x ofn»-
SICHHTE, KAK PeIlaloT YpaBHeHHSA ¢ OAHON mepeMeHHOH, cBoAAIIMecs
K nuHeinuIM. Hoxadure, uTo moaydeHHoe NmHeitHOe ypaBHeHUE C
OZHOH nepeMeHHON PAaBHOCHALHO ZAHHOMY.

3x -1 x4+ 2
5 3
pemIeHHA MIONYYEHO JHHEeliHOe YPaBHEHNE ¢ OLHON nepeMeHHON, pas-

HOCHJIbHOE HAHHOMY.

3. Kaxme 3Tamki MOXHO BEAEJINATE IPH PENISHAH 38484 ¢ TOMOMILIO
ypaBHeHHHA?

2. PemnTe ypaBHeHHe = 1, HoraxnTe, 4TO B X074

HHH- 9

AOonNoAHUTENLHDLIe YNPAKHEeHNSA
K rnase 4

K maparpagy 7

611. MmeeT an ypaBHeHHe
4+3 x5+ 23+ 22+6=0
NOJOXXUTEJIbHNEe KOPHEH?

612.|Yuenux pemax sagagy: «Hs umcen -2, -1, 0, 1, 2,
3, 4 Bu6paTe Te, KOTOPHE SABAAIOTCA KOPHAMH YPaBHeHHA
2x% + 3x% + x + 90 = 0. HexoTopEle U3 JAHHBIX YHCEJ OH HCKAIOYMAI
cpasy, He BRINOJHAA Beraucaenusa. Kaxne uMenHo? Halianre xopan
YPaBHEHHA CpeJH OCTABIIMXCHA YHCEJ.

chom,aya CBOMCTBO JEMHMOCTHA CYMMEI, JOKAMKHTE, UTO
queno 11 He ABAACTCA KOPHEM YPABHEHUA
x5 -6x*+ 2x3 - x+ 102 =0,

,llalm YpaBHEHHA:
a)xt+6x—-8x2-6x+ T=0;
6) x5+ 4x3+ 5x - 17 = 0;
B) x4 — 11x% + 6x — 101 = 0;
r)x+4x2—-19x + 14 = 0;
M xt-50x2+49=0,
Brfepure U3 HHUX Te, A4 KOTOPHIX YHCIO —7 ABAAECTCA KOPHEM.

Karxne u3 2THX YpaBHeHHH MOMHO HCKJIIOUHUTH Cpasy, He BRIOJHAA
BBIYHCJCHUNA?
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815, [okakuTe, UTO JaHHOE YDABHeHHe He MMeeT 1eJIbIX KopHeii:
a) 6x5 — 12x* + 18x = 171;
6) 5xt — 15x% + 45x2 — 201 = 0.

616. [dorayxure, UTO HEeCOKpPaTHMAR ApobL %, rieac Z2,be N,

b = 1, me MoxeT GBITH KOPHEM YDABHEHHSA
Tx*—-10x2+ 12x—-1=0.

617. HmeeT nH KRODHU ypaBHeHUe:
a) x5+ 2 = 0; 6) |x| + 5 = 0?

MoKamuTEe, YTO YPABHEHHMA > ; 3.% ; T *'211

llx -1+ 2|-1]+ 2 = 0 pasrocHALHEL

619, Ilpm xaxKuXx 3HAYEHUAX ¢ YpaBHEHHE:
a)|x|]=a; 6)|x|]=a% B)|x|=a2+1
FMeeT OfHH KOPEHb; HMeeT IBA KODHA; He HMeeT KROpHei?
620. PemmuTte ypaBHeHUe:
a) x? = (-x)% B) x® = (—x)%
6) 22 = —x%; r) x? = —a8,
62]1. Yxamure Tpu Kakux-mubo sHaueHHA b, IPA KOTOPEIX KOPHEM

2
YDPaBHEHMA bx = 3 ABAACTCH LEJOC YHCIO.

622, IIpu KaknxX 3HaueHUAX g ypaBHeHme ax = 2a — 1:
&) IMeeT eAMHCTBEeHHM N KOpeHb;
6) nmeeT GecKOHeYHO MHOIO KOpHel;
B) He mMeeT KopHei?

623. IIpu xaxux sHaveHHAX b ypaBHenue (b — 2)x = b? - 4:
a) AMEeeT eANHCTBEHHMH KOpPeHb;
6) mmeer GecKOHEYHO MHOIO KopHeii;
B) He uMeeT KopHelk?

K naparpady 8

624. PeumnTe yparHeHuUe:
a) 0,3(2x - 1) - 0,4(x + 8) = 1,2x ~ 1;
6)1,6 =0,86x-1)-3,2(x+2)+ 1;
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B)-6(2-0,2x) + 11 = -4(3 - 0,3x) — 13
r)-(1,5x -1} - 0,5(x + 4) = 0.

625. Haitanre KOpeEb YPABHEHNA:
a)(Cx - 1X8x + 7))~ (1 + 6x}x + 2) = 4;
6) —(x2 - x) + (x + 1,5)(x —- 1,2) = 0,8;
B) 12x(x — 5) — (6x + 1}2x — 8) = 47T;
r)4x(l -9x)+(1-12x)}(1 -3x)+ 1 =0,

626. PemnTe ypaBHEHHE:

x+1 _x+8,
a)-I3= +x = 22,

xt-x-1_ 4,
— =5

p)x2+2_&+12!x;1)=0_

B)x2 +x -~

627. PemuTe OTHOCHTENBHO X YPABHEHHE, PACCMOTPEB CJaydam,
xoraa @ # 0 ® Korga ¢ = O:

a2-x}) 2x-3 _3
%) 12 8 8"

628. CocraBbTe Kaxoe-1ul0 ypaBHeHHe BHAA ax + ¢ = by + d
¢ HmepeMeHHoH X, KOTopoe:
a) AMeeT KOpeHb, PABHBIM T;
0) He nMeeT KopHeit;
B) UMeeT OeCKOHEeUHO MHEOIO KOopHel.

629. Halifure 3HaueHNe @, NPU KOTOPOM ypaBHeHHe ax — 3 =
=2x-1:
a) MMeeT KOpeHb, PaBHEBIH 4;
0) He uMeeT KopHeil;
B) NMeeT DeCKOHETHO MHOrO KOpHeik.

630. CyurecTByeT A4 TaKOe 3HAUEHME R, IPH KOTOPOM MHOKECTBO
KopHeit ypABHEHHS ABJIAETCA MYCTHIM:
ay(k—2)x=kK-3k+1;
G k+d)x=k+E-127
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631. IIpu xaKoM 3HAYEHUU @ YpaBHeHHe HMeeT BecKOHeuHO MHEOTO
KOpHeit:
a)(a + 2)x = 6a + 12; B) ax — 4x = g% - 16;
6)(a - 3)x =2a-4; r) Hax - 2x = —(2 — 5a)?

632. lna ypaererus ax + 2 = 3(4 — x) ualiaure sHaueHue @, Opn
KOTOpPOM ypaBHeHUe He HMeeT KOpHeil.

633. CymecTByer siu SHAYEHME @, IPH KOTOPOM MHOXKECTBO KOpHeit
ypaBHeHUda ax — 2x = a? + a - 6:
a) COCTOMT M3 OQHOTO 3IEMEHTAa;
6) ApngeTCS OIYCTHIM;
B) gBagerca GeCKOHeYHEIM?

634. Ona Manapumx pabor Gpuraza saxynmura HECKOABKO GaHOK
Kpackn. B neperiil fens napacxofoBany NOJOBHHY KYILIEHHEIX GAHOK

n emé ogHuy 6aHKY, a BO BTOpOil — -g— TOTO, YTO OBLIO H3PACXOAOBAHO

B HepBLIil. CKONLKO 6AHOK KPacKH ObLIO KYILJICHO, €CXH U3BECTHO, UTO
ABe GAHKH OCTAJUCH HEM3PACXOAOBAHHBEIMU?

635. Croarko KapTodena 3aBesiN B MArasuH, €CAN H3BECTHO, UYTO
B epeuIii Aensb npoasnu 33 % wkaprodens, Bo BTOpoil feHL B 1% pasa

Gonrie, yeM B mepeslid, a B TpeTuii — ocrapmmecda 9,2 v?

636. Haiiante nyTh, IpoiiAeHHEIN TYPHCTAMHA B IIEPBLIN AeHb, ECIH
H3BeCTHO, UTO B KaXKALIl mocaeAyiOmuil AeHk: OHM MPOXOAIIH HA 2 KM
MeHbIIe, UYeM B NpeAbIAYIUil, A IAUHA BCErO MapUIPYTa, IPOoiAeHHOro
UMM 38 OATH gHell, pasHa 130 kM.

637. quarosanp pasbGuBaeT 4YeTHIPEXYroJBHHK Ha ABA paBHOOEH-
PEHHBIX TPEYTJILHHKA ¢ 00mMM ocHOBaHNeM. IlepMeTp OAHOIO U3 STHX
TPeyroJbHHKOB Ha 16 cM Goabme nepumMerpa apyroro, Haitaure cto-
POHEI YeTHIDEXYTrOJLHHKA, €CJIU H3BECTHO, YTO €ro NepuMeTP paBeH
44 cMm.

638. B apysnaunoM umcre mudpa efuHHUI, BTpoe MeHbIe IUQPEI
AecaTKoB. Ec/n 3T0 YMCJIO pasgennTs Ha 3 M K pe3ysbTaTy npubasuTh 8,
TO MOJYYUTCA ABY3HAYHOE YMCAO, 34IIMCAHHOE TeMHU ke mudpamm,
B3ATRIMH B o0paTHOM nmopsagke. Haltaure sagannoe ABy3HATHOE YHCJIO,

639. Ecam B ABY3HAYHOM YHCJIE MOCTABUTE BUPPY 4 Mexxy mad-
paMu AeCATKOB ¥ €AMHHUL, TO NOJYYUTCA TPEXIHAYHOE YUCIO, KOTOPOE
Ha 220 6onpme aBysnaunoro. Haitaure 570 ABY3HAYHOE YHCIO,



JoNoAHNTENLHLIe YNPaXHeHWA K rnase 4 127

640. TypuceTH IUTA MEMKOM CO CKOPOCTRIO 4,5 KM /4, a 3aTeM exany
Ha aBTo0yce co cKopocTE0 B 10 pas Goanwmet. Paccroaume, xoTopoe
OHHA mpoexan: Ha aBTobyce, 6r1i0 B 6 pas Goanine, ueM pacCTofHHE,
npoitaernoe newxom. Hafigpre annEy MapiopyTa TYpPHCTOB, €CIH H3-
BeCTHO, YTO BeCk MApmpYT 3aHANA 3 4 12 MHH,

641. ITemexoa, uaymmil K noesny, Npoiiaa 3a meppri yac 3,5 KM,
PACCUHTAJ, UTO ecJaH OH (OyAeT ZBHTATHCHI C TOH JKe CKOPOCTHLIO, TO
omozfaer Ha 1 v, I1o9TOMY OCTANBHOE PACCTOAHHE OH MIET CO CKOPOCTHIO
b xM/d M OpAmeén Ha crannuio 3a 30 MUH Jo oTXO0fa noe3fa. Kaxoe
PacCTOSHNE NPOmENn nemexon?

642. H3 nysKTOB A M B, paccrosune Mexay xoropuiMu 300 KM,
BHIEXAJM OXHOBPEMEHHO HABCTpedy JAPYr APYry ABA aBTOMOOHNA,
CKOpPOCTh OfJHOTO M3 KOTOPHIX Obina Ha 10 xM/ga GonsIme cKopocTH
apyrero. Cnyera 3 4 oKasajock, YTO ABTOMOOGMAM BCTpeTWIUCH M,
NPORONAKAA NBM)KEHHe, HAXORATCA Ha paccroaHuu 90 KM apyr ot
Apyra. C Kakoil CKOpOCTBIO exas Kaxkasii apromMobuas?

643. Cmech, cocToAnIaA U3 IBYX BemiecTs, Becuaa 0,72 kr. ITocae
TOro Kax Hs Heé pripennan 40% meprsoro pemectsa 1 25% BTOporo,
NepPBOTO BellecTBa OKA3AJ0Cch B cMecH Ha 270 r Gosnine, 4yeM BTOPO-
ro. CKOIBKO BeCHJIO MePBOHOUANBHO KaMI0Ee BeIlecTBO, BXOAAINEe B
cMech?

644. U3 6yTeIH BMecTEMOCTRIO 20 71, HATIOJHEHHOHR AOBEpPXY
CIIMPTOM, OTJIIUIH YACTE CIIAPTA ¥ Aol OyTeIME Bogoi. B pesyasTate B
Oyrninn okasanca 60% -Hutit pacTBOp coHpTa. CROALKO CIIMPTA OTIMIN
u3 Oytenu?

645. YeTnipe nocaef0BATEABHEX HATYPAJIBHBIX UHCJIA TAKOBHI,
YTO NPON3BeACHHEe HAMMEHbIIEro M HANGOJBIIero U2 HUX HA 2 MEeHB-
e Npou3BedeHNA ABYX ocTaabHbIX. Halizure HauMeHbIIee M3 3THX
qHIcet.

646. Hadfigure “eTHIpe NOCAEROBATENBHEX HATYPATBHEIX YHACHA TA-
KHX, YTO DIPOH3BedeHNe HANMEHLIIEr0 N3 HAX H CAeAYIOINEeTo 38 HEM
Ba 30 MeHbIIe OIPOMSBEAEHAA ABYX OCTAJNBHEIX.

647. IlikoALHAA CIOPTHBHAA ILIOMAAKA NPAMOYIOALHON (POPMEI
uMeeT RAMEY Ha 14 M Goasioywo, seM mupnay. Oxafimasioman eé
Jopoxka mMeeT mAEpuRY 1,5 M. HalianTe pasMepsl DaomagK, ecan
HM3BeCTHO, YTO LJOLKAZAL, 3AHHMASMaa AOPOXKKOH, paBHA 219 M2,
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B sTOM raase mpoAoNKAETCA HU3YYEHHE TEODHH MHOTOWIEHOB:
PAcCMATPHBAIOTCA CIOCOOR! Pa3NIOKeHMA MHOTOWICHOB HA MHOMH-
Teny (BEIHECeHHe 3a cKOGKH obmiero MHOXHTENA U IPYNINHPOBKA), 4
TaKKe IPUMeHeHHe Pa3ioKeHUA MHOMOYWJICHOB HA MHOMHTEIHN JAJIA
PAILIMOHANM3ALMH YHCJIORKX BEIYNCHeHKH, ZJOKa3aTeNILCTEA TOXACCTB
U peIeHUA YpaBHeHHId.

CNoCOBbl PASNOXEHUA
§9. MHOTOYNEHA HA MHOXXUTENU
20. \'/ BuiHecenue ofero MHoXuTens
3a cxobkn

Ipu pemennn ypaBHeHnit U HepaBeHCTB U B pAje ADYrHX CAy-
yaeB OGniBaeT yAoGHO AAHHLIA MHOIOWIECH NPEACTABHTE B BHAE NPO-
H3BeleHHs ABYX WIH §ojiee MHOTOUJI€HOB, CPeAH KOTOPHIX MOTYT
OHITE H GAHOYNIEHH!.

Hanpumep, aAna HaXOKAeHUA 3HaYeHUd MHorouneHa ab + be
npu a = 5,2, b= 19,7 1 ¢ = 4,8 yaobHEO, HCONB3YA pacHIpeaean-
TeAbHOe CBOMCTBO YMHOMeHHA, NPEACTABHTH STOT MHOIOWIEH B
Buge b(a + ¢).

Teneps JerKo HATH 3HaAYeHHEe MHOro4NeHa ab + be Opu ykasas-
HEIX 3HAYCHHUAX IIepeMeHHBIX @, b u ¢

ab+bc=0ba+c)=19,7+(52+ 4,8)=19,7- 10 = 197.

IIpeacTasicHUe MHOro4jJeHa B BHUAe IPOH3BeACHHA ABYX HJIH
HECKOJIbBKHX MHOTOWIEHOB HASHIBAIOT PA3NONECHUEM MHOZOYAECHA HA
MHOMCUMEAU.,

Paccmorpum MHorounen 14ab - 63b°. IonbiraeMca Pa3I0KATH
€ro Ha MHOYCHTeNH.

Kaxanll#t ero aired saMeHHM NPOH3BEAcHUEM ABYX ORHOUJIE-
HOB, OJMH 13 KOTOPHIX paBeH Td, H IPHMEHHM PACIPEACIHTEIBHOE
CRBOHCTBO YMHOXEHHA:

14ab - 63b" = Tb - 2a — Tb - 9b = Tb(2a — 9b).

Mp1 pasnoxniaE MHOTOWIEH Ha MHOMKHTEJNH, NPEICTABHE €TI0 B

BHAE NpOM3BeACHHA OfHOWIEHA 7b m MHorouneHa 2a — 9b. Taroii
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cnocol pPasioKeHHA MHOTOW/IeHa HA MHOMHTENHN HA3LIBAIOT 6biHe-
CeHueM o0uie20 MHONCUMERR 3a CKOOKIL,

PaccMOTpHM HpHMEDH PA3JIoKEHUA MHOTOYJEeHA HA MHOXHTE-
JIH ¢ MOMOIXBIO BEIHECeHHA 00Iero MHO)KHTENA 3a CKOOKA.

IIpamep 1. PasnoxuM Ha MHOMHTENH MHOTOYJIECH
18a‘x’® - 30a%x" + B4a’x’.
Ba cko6KH MOXKHO BLIHECTH PasNIMIHEe ONHOWNEHH!: a, —3x, 2ax

u apyrue. Hanpumep, ec/in MEI BEIHeceM 3a ¢KOGKU OZHOUJIEH 24X,
TO MOJYYHM TAKOE Pa3JioyKeHHne:
18a‘'x® - 30a°x® + 54a°x' = 2ax(9asx ~ 15a%x® + 27ax™).

9TO pasiiodeHMe MOYKHO elllé MPOAOJKHNTDH, BRIHECH 38 CKOOKH
OAHO4JIEH 3ax.

O6rYHO 38 CKOOKM BHLIHOCAT TAKOK OAHOYNEH, YTOOLI MOCHE €TI0
BHIHECEHHA B CKOGKAX OCTANCA MHOTOWIEH, ¥ KOTOporo Koshdmnz-
@HThI — B3AHMHO NPOCTHIE YACHAA H €r0 WiIeHHl He cofepkaT obmero
OyKBEHHOTO MHOMHATENS. B AanHOM clydae TAKHM «HARGONBIMHM +
OZHOWIEHOM ABAAETCA OAHOWNEH Ga’x®, Mmeem:

18a‘x® — 30a’x® + 54a’x* = 6¢:2.1c2(3a2 — Bax + 9xz).

Y1061 NPOBEPUTH HPABHABHOCTL BBINOJHEHHOrO pagioxeHns

Ha MHOXKHTEJIH, HOCTATOYHO YMHOMHTH OJHOWIeH 6a’x’ Ha MHO-

rowieH B cKOOKax u CPABHUTE INOJIYUCHHOE NPOH3IBEASHHE ¢ HCXOA~
HBIM MHOT'OYJICHOM.,

IIpumMep 2.PasntoKHM HAa MHOXHTEJIA BhIpayKeHUe
bx(a — 8) + y(a - 8).

JaHHOe BBIpaKeHHe — CYMMa IBYX CHAraeMbIX, Kaxgoe M3
KOTOPHX COZEDKHT obniuil MEOMHTEND ¢ — 8. BEHeceM 3TOT MHO-
JKuTeNb 3a cKob6ru. Iloayanm:

bx(a — 8) + y{a — 8) = (¢ — 8}bx + y).

IIpumep 3.PasnoKaM Ha MHOMHUTENIH CYMMY
2x(a - b) + y(b — a).

Cnaraemule B aT0M cyMMe cofep:kaT MHokuTenn ¢ — b u b — a,
KOTOpBIe ABRIAIOTCA NPOTHBONONOKHBIMA BhipaxkeHuamu. Mx saave-
HUA OTIMYATCA NHIMb sHakamu. Ecau B mpomasexennu y(b — a)
¥ KaMA0ro MHOXHTENR NMOMEHATh SHAKH HA IPOTHBOHONOMHEIE, TO
NOAYYHM BeIpaxceHue —y{a — b), ToMAccTBeHHO pasHoe y(b — a).
VYUuTHIBAS 3TO, 3amMCh OPeoOpASOBAHHA MOMHO BeCTH TAK:

2x(a - b) + ylb - a) =
= 2x(a — b) - yla - b) = (a — b)(2x — y).
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648. Brimecure 3a cKOOKH 00U MHOKHTENb:
a) 3a + 6b; r) 7n — 14; ) 8a + 24b - 12;
6) 2x - 8y; x) 18a + 9; 3) —49y — 14y — 63;
B) 3m + 12; e) 10x — 25y; u) 36p — 24q + 54.
649. PazjioxuTte HA MHOKHUTEIN}
a) 5ab + 5bc; r) ¥ - xy - 2x;
6) 4ax — 12bx; z) 16a° — 42ab + 64b%;
B) Tey® + 49c°y; e) -m’n + 5mn® — 6m’n’,
650. BmiHecuTe o6ImMiI MHOKHTENDb 38 CROOKM!
a) % - x; r) 7¢* - 9¢%;
6) y' + v n) 18m™ - 27m’;
B) b* - b% e) ~72n° — 27n"°.
651. PasnoxuTe BRIpA’KeHUe HA MHOKHTENH (n — HaTypalb-
HOe YHCAo):
a) xu +2 _ xn; l‘) anbau_ anbzu;
6) y'" - 2y"; mp” g -p" g
B)zzn—2+zn—l; e)a2xn+8+an+lxn-l

JokaxxuTe, uro Opu n € N 3HaueHUHe BHIpa*KeHNA:

653.

854.

a) 2"+ 2" ' + 2°*% kparno 11;

6)3"**-3""" - 3" kparmo 77;

B) 125 - 25" - 5 ' umMeer TpH DpocTHIX HeamTENA;
r) 7" - 74+ 49" : T ¥MeeT TPH NPOCTHX HSINUTEINA.

Haiiaure 3HauyeHNe BHPAXKCHENA!

a) 45¢ + 45b npn a = 9,7, b = 11,3;
6) 58x — 29y npn x = 4,175, y = 7,85;
B) ac — a° pu @ = -4,73, ¢ = 5,27;

r) b’°d - b*opu b = 1,2, d = 3,8.

Pazmoxute Ha MHOMRHUTE N

a) 2a° — 10a® + 14a; x) a’b — ab® + a’b%;

6) 6b° + 9b° - 12b%; e) 'y’ + 2%y° - 2%y

B) x° - 2* + 2% x) 1,2p°q - 1,8pq" — 3pg°;
-+ -y 3)1 %msn2 + 4%m8n2 - 8,4mn’.
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6565. Haiigure sHayeHNe BHpAYKeHHA:
a) 35a°b — 4a’b® + 204’0’ npu a = 2, b = 5;
6) 402’y - 80xy® - 160x°" npu x = 0,5, y = -1,25.
656. Brigecure o0mIuii MHOMCHATENS 3a CKOOKH:
a) a(b - ¢) + 10(b — ¢); x) (@ - b)® + 3(a - b);
6) 7(a + x) — Ha + x); e)(x -1+ 7(x - 1);
B) ¢c(a + b) + (a + b); x) (b + 5)° - b(b + 5);
malx-y)-(x-y) 3) 2a(a +4) + (a + 4)8.
657. Paznoxure Ha MHOMCHTEIH:
a) x(a - x) + y(x — a); r) (a - b)° - a(b - 0)’;
6) ble — b) — d(b - c); ) (x - p)* + bly - x);
B) 2x(3x - 8)+ 17(6 — 3x); e)a(x - 5)2 - b5 — x).
658. IIpeacrasbTe BHIpAXKEeHHe B BUAEC MPOMIBEAeHHA TPEX MHO-
muTeneih:
a) 22°(y — 1) - x(y - 1%;
6) ad + 2) + a’(b + 2);
B)3y(x — ) + yz('i' -x);
r) a’a - b) ~ a(b - a);
R) 36ax(2x — a) + 9(a — 2x);
e) 15a(x — 2)° - 3a(x - 2).
6569. Pasnoxure HA MHOKHMTEIN:
a) ba(a — 5b) + (a + 3b}a — 5b);
0) (3x — 4yN2x — Sy) — 3y(4y — 3x);
B) (2 + 9x}a’ - 4ax) - Bax(a + 9x);
r) (p — 10g)(pg + 25) + 5(50q — 5p).
el '\
NN / YNpaxHeHHs ANN NOBTOPEHWUS
660. Pemrmre ypaBHeHHe:

a) 0,5x(x° - 1,2x + 1) - Sx(%x’ - %x + Z] =1;

6) 5x + 2x(2 — 3x) = 3x(5 — 2x) — 12.

661. Haliaure KOopeHr ypaBHEHHS:

30y—25_10y-5=2= 6) 8y—7=9y+2_

8) —=3 3 4 5

2.
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662. Hopora m3 ropozxa A B ropox B, anuHa Kotopoit 260 kM,
HAET cHaYaja B ropy, a 3arem nox ropy. Ha nogbéMe asrobyc exan
c0 cKopocThIo 30 KM/4, a Ha CITyCKe — c0 cROpocThIo 50 KM/4, 3aTpa-
THE Ha cIycK Ha 2 4 Goabine, yueM Ha MoxnéM. Kakoe Bpems saTpa-
THI aBTOOYC Ha BeCh IIyTh?

663. YnpocTHTe BRIpaKeHHE:
a) (x - 3)x* + 3x° + 9x* + 27x + 81);
6) (¥ + 8y - 6)y" — 5y +7)— (" — 2y + 4Xy" + 5y - 33).

21. \./ Cnocob rpynnuposxu

BBl NOBHAKOMUIIACH C PA3NOKEHHEM MHOTOUYNIeHA HA MHOMKHTe-
nu cnoco6oM BLIHeCEHHs1 OGLIero MHOMKHTeNA 3a ckoOku. Paccmor-
puM apyroit cmocol, KOTOPRIM MO3BOJNIAET PA3I0KHUTL MHOTOWIEHE Ha
MHOMKHTENH ¢ IOMOINLIO 'PYINHNPOBKH €ro WiIeHOB,

Byzem paccyxzatbh Tak. Ilycrs npomnssegerne (a + c)(b — 5)
GBLLIO MOJYYEHO B Pe3yALTATE PA3JOKEHHS HA MHOMKHTENH HEKOTO-
poro MHorousaeHa. IlpeacrasuM Bripaxkenue (@ + ¢b — 5) B BuAe
MHOTOYJICHA, BRIMONHHUE npeobpasosanne;

(@+cb—5)=a(d-5)+ c(b— 5)=ab— 5a + bc — 5e.

Tenepb 210 NpeofpasoBaHue 3aMUIIeM B 00PATHOM IMOPAZKE:

ab—-5a+be—5¢c=ab—-5)+cb—5)=(a+ c)b-5)

IIpoMeXyTOUHOE BHIpAXKEHRMe, T. €. cyMMy a(d — 5) + (b — 6),
MOYKHO HOJYYHTH N3 MHOroOwIeHa ab — ba + bc — 5S¢, ecou crpynnu-
pPOBATH OTAEJBHO IEPBHIA H BTOpPOi, & TaKkKe TPeTHit U YeTBEPTHIHN
€ro WieHhl, 3aKJIOUME HX B cKoOku. Mmaue romopsa, mpeoGpasoBa-
HYe MOYXHO BRINOJHHUTH TaK:

ab - ba + be — 5¢ = (ab ~ Ha) + (be - Bc) =
=ab—-58)+cb-5)=({b-5Xa+c).

Taxoft ciocol pasioKeHNa MHOTOWIeHA HA MHOKHTEHN HASLIBA-
10T CNOcolbOM 2pYnNupPosK.

PaccMoTpuM npuMepH IPHMeHeHNS 3TOro cuocoba.

IIpumep 1. PasnmoxuM HA MHOMHTENH MHOIOY/IeH

6xy + ab — 2bx — 3ay.

I'pyInHUpoOBKa NEPBOr0 €O BTOPHIM WICHOM M TPETBErO ¢ UeTBEp-
THIM HHYErQ HE XaéT, TAK KAK DTH TPYNILI He coiepkar obiiero
MHOMCHTEJIA.

CrpynnupyeM DepBElif ujeH ¢ TPETHPHM M BTOPO# C YETBEPTHIM.
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IMoayaum
6xy + ab — 2bx — 3ay = (6xy — 2bx) + (ab - 3ay).
B mepsoit rpynne BeIHeceM 38 CKOGKM MHOMKHUTENb 2X, & BO BTO-
po#i — MHOXHUTEND a:
(Bxy — 2bx) + (ab — 3ay) = 2x(8y —~ b) + a(b — 3y).
CiaraeMule NONY4eHRON CYMMBI COAEP:KAT MHOMHTeNH 3y — b
u b = 3y, KoTOpHe ARIAIOTCA NPOTURONOJKEHMH BRpaYKeHAAME (X
3HAYEHHA OTIHYAIOTCH JIMIIb 3HAKAMH). BhiHeceM aa cKOOKE MHOMKH-
Tenb 3y — b, H3MeHMB 3HAK Y MHOMCHTeNA ¢ HA TPOTHBONONOMKHEINA:
2x(3y — b} + a(d — 3y) = By — b)N2x — a).
Hrax,
6xy + ab — 2bx - 3ay = (3y — B} 2x - a).
3aMeTHM, 4TO IPYNOHAPOBKY YWIEHOB 3TOT0 MHOTOWIEHS AAHA €T0
PA3JIOKeHENA HA MHOMKHTEIH MOXXHO Ob1j10 NPOBECTH HHAYE!
6xy + ab — 2bx — 3ay =~ (6xy — 3ay) + (ab — 2bx) =
= 3y(2x — a) + bla — 2x) = 3y(2x —a) - H(2x — a) =
=(2x - a)X3y — b).

IIpumep 2.PazIoXHM HA MHOXHTEJIH MHOTOWICH
x* — 8xy + xz + 2x — 6y + 2.
ITOT MHOTOWIEH MOMKHO PA3NOYKHTL HA MHOXXHTENH, OpeacTa-
BUE €0 B BHAE CYMMH ABYX TPEXW/ICHOB MAH B BAAEe CYMMEI TPEx

ABY4JIEHOB,
B nepBoM cilyduae uMeeMm:

xz—Sxy+xz+2x—6y+2z~=
=(x2—3xy+xz)+(2x—6y+22)=
=x{x—-3y+2)+2(x-3y+2)=(x—3y+2}x+2).
Bo BTOpOM cilyuae uMeeM:
X -8xy+xz+2x-6y+22=
=(x® + 2¢) - (Bxy + 6y) + (xz + 22) =
=x(x+2)-3x+2)+ 2x+ 2)=(x + 2)(x - By + 2).
PasyMmeercd, rPYNINIAPOBKY HYXHO NIPOHN3BOAATE TAK, 4TO0H B
ramaolt rpynne oxkasanca odmuilf MHOMKHTeNs, KPOME TOro, Hoc-
Je BRIHECEHHA 00Imero MHOKHTENA 3a CKOOKM B Kaxjol rpynne
NoJiydeHHBEIe BLIPDAXKEeHHUA TAKKEe AOJIKHB HEMeTh ofmmii MHOMXM-
TeNAb.

IIpuMep 3. PasmomnMm HA MHOXKHTENH TpEéXWIeH
x* - 8x + 15.
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Ecsu BAM yAacTea PasjioHUTh 3TOT TPEXUJIeH HA MHOMKHTENH, TO
npouseefeEne OyaeT UMeTh BHA

(x + a)(x + b), roe a u b — HeHu3BeCTHBLIC HAM YUCJA,
IIpegerasmuM rmpouaseaeHme (x + a){(x + b) B BuAe MHOIOYJICHA:
(x+a)x+b=x"+ax+bx+ab=
=x2+(a+b)x+ab.

TpéxuneH x° + (a + b)x + ab pon:en GBITH TOXIECTBEHHO PaBeH
JaHHOMY TPEXUIeHY x* - 8x + 15. Bro BO3MOJKHO, eciH @ + b = —8
" ab = 15, IlogbopoM HaXOAUM HeH3BECTHHIE YUCAa @ = -3,

= —5l

CrenoBaTenbHo, x° — 8x + 15 = (x — 3)(x — 5).

IlonydeHHN#l pesyabTAT mOACKA3LEIBAeT M Apyro# onyrte. Ilpea-
crasuM —8x B BuAe cyMMEI —3x — Sx. Toraa:

¥-8x+15=x"-8x-5x+15=
=" -3x) - (5x—15) = x(x — 3) - 5(x - 3) =
= (x — 3}x - 5).

3aMeTHM, YTO He BCAKMH MHOroOYNeH MOKHO NPeACTABHUTH
B BHAe NPOM3BeeHHA ABYX MHOTOUYJEHOB HeHYJeBoil cremeHH.
T:_u:nmn NpUMEPaMH MOTYT CHYKHTb ABYYNeH x° + 1, Tpéxuien
x —x+1.

AR ’\

7 Ynpaxnenus

664, PasnomuTe Ha MHOMKHUTENH BhHIDAYKeHUE:
a) bla + ¢) + 2a + 2¢; B)x -y + alx — y)
6) c(a — b) + 3a — 3b; r)yb-x)+x-b.

665. PaamoxuTe HA MHOMXHUTENH MHOTOYJIEH:
a) na + nb + 5a + 5b;
6) Tx - Ty + bx - by;
B) 10a — by + 10b - ay;
r)pg-x-px+q;
Db-a—-ab+ 1;
e} 2¢cx — cy — 6x + 3y;
#x) 15ax — 14by + 10bx — 21ay;
3)56pg -1 - T7¢ + 8p.

666. IIpeacTaBrTe B BUAEC NPOHUIBEACHUA MHOTOWNEH:

a)a2+3ab—2a—6b; B)a3+a2—a—1;
6)7xy—x2—x+7y; r)bs—b2+b-1;
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B x+8:° - x-3; w)a +a°-a*-1;
-+ -1; a) b® + 3b° — 2b° - 6.
667. PasnoxuTe HA MHOMHTENH MHOTOWICH:
a)xyg-byz-ax+ab+y2-a;
ﬁ)acz—ad—bc2+cd+bd—cs;
4 2 2 2 2 2 .
B)x - xy ‘tay —ax —x +a;
Dby -+ by’ + - be—-c.
668. IlpeacTaBbTe B BHAe HPOM3BEAcHHUSA TPEX MHOXUTemeH
MHOT'OJICH:
a) xzy — ba® - axy + abx;
6) m*n — 2m® + mn - 2m;
B) 6a’b + 14ab® — 9a’c — 21abc;
) 152%° - 24x® - 102%2 + 16xy2.

669. Pa3znoxuTe HA MHOMHTEIN:

ax 2" -x-2; B)ax” ' + 2x" - 2x — a3
6)3x" P -x"-8x"+1; Dae*-x**'-axr"+ax-1,
PasaoxrTe HA MHOKHTENH TPEXIJICH:
a) x* — 8x + 6; B) X+ x - 12;
6) * + 11x + 24; r) x° — x — 80.
671. Haiiaure sHaYeHHe BRHIPAXKECHUNA:
a)12¢b - 18a - 200+ 30 npu @ =~ g,b= %;
2 5 2
6) 72a" + 42ab - 6ac — 12a - Tb+ copu g = re b= 7
e =-1,
el .\
vrryr 7/ YnpaxHexus AN NOBTOPEHUN
672. PasnoxnuTe Ha MHOMKHTEJH:
a) 25 - 142% + 18x; B) a(x - 2y) — ab(x — 2y);
6) y°* - 2y + 3% r) x(a’ — ab) + y(ab — a).

673. Doxaxmure, YTO 3HAUCHMEe BHIDAYKCHHSA He 3aBUCHT OT 3HA-
JeHUA NepeMeHHol x:
a)(x - 12)x + 7) - (x + 5)}x — 10);
6) x* - (x + 1)(x* - x + 1).
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674. U3 amyx ropoaos A u B, paccToaHue MeM Ay KOTOPHIMH
110 xM, ogHOBRpeMEHHO HABCTPEUY APYT APYTY BHIEXAJNH ABA MOTOIHK-
ancta. Yepes monuaca nocjle HAUANA ABMMEHHS MM OCTAJNOCH JO
BeTpeun npoiite 25 kM. Hafifure CKOPOCTA MOTOLMKJINCTOB, €CJIHU
CKOPOCTE OfHOro u3 HuX Ha 10 KM/u GoJibllle CKOPOCTH APYroro.

\N
NN ./I(orrrponbuue 80NPOCH! U 3aAaHUA

1. Kakoe npeofpasoBaEne HASHIBAIOT PAJIOYKEHHEM MHOTOUJEHA
HA MHOMUTENU?

2. Ha nprMepe MuorowreHa 10a® - 5ab o6BACHUTE, KAK BHINOX-
HAETCA PA3IOKeHHe Ha MHOMXHTEJH BHIHeCeHHeM O0IIero MHOMKHTe-
JIs 38 CKOGKH,

3. Ha npumepe MHorouneHa xy — 3y + 8x — 24 o6nAcHHTE,
KaK BHINOJHAETCA DA3NOKeHHe HA MHOMKHTeJH cmocoboM rpym-
IHPOBKH.

NMPUMEHEHUE PASNOXEHUSA
§ 10. ¢ MHOIOYNEHA HA MHOXXUTENU

22. \/ Bbiuucnenns.
JokasaTensCreo TOXAECTB

Pasnokenue MHOroYJIeHa H8 MHOMKHUTEJH IIO3BOJIAET B pPAAe
cayuaes Gonee panMOHANLHO OPOHM3BOANTEL BEIYHCICHHA, PelIATh
38/a4M Ha ACINMOCTD, AOKA3BIBATH TOMICCTBA.

IIpuMmep 1. Ilyers TpebyeTrca HAlTH 3HAYEHHE CYMMBI
2+22+2° 4+ 20+ 28 + 2%+ 27+ 2% 4+ 2°,
Brisecem uncio 2 3a ckooxm. IToayuum
24224+ 2%+ . +22=20+2+2%2+..+2%.

O6osnaumym cymmy 2 + 22 + ... + 2° Gyxeo#i x. [Tepennmen npe-

ABLIYIOEe PABEHCTBO B BUEE
x+ 2° = 2(1 + %).
PemmM 2TO YpaBHEHHE:

x4+ 2% =2+ 2x,
x=2"-2
x = 510.
O1cwaa HAXO0AUM 3HAUYECHHNE JAHHOH CYMMHE:

510 + 2° = 510 + 512 = 1022.



§ 10. NMpuMeHeHna PAINOKEHNA MHOMOUNEHA HA MHOXHUTENH 137

Npumep 2. HailgéMm 3HaueHUe BHIpAKEHUA
38,4° - 61,6 - 29,5 + 61,6 - 38,4 — 29,5 - 38,4,
IonmTaeMcs PA3NOMKHTE 3TO BhIpakeHHUe Ha MHOKHUTEIH CIOCo-
60M rpynnMpoBKH:
38,4° - 61,6 29,5 + 61,6 - 38,4 — 29,5 - 38,4 =
= (38,4% - 29,5 - 38,4) + (61,6 - 33,4 — 61,6 - 29,5) =
= 38,4(38,4 — 29,5) + 61,6(38,4 — 29,5) =
= (38,4 - 29,5X38,4 + 61,6) = 8,9 - 100 = 890.
IIpumep 3. JoxaykeM, 4TO 3HAYEHHE BhIpAKEHHSA
81‘- 9" + 3"
KpaTHO 73.
TIpencTaBUM Ka)KAoe CJAraeMoe B BHJAE CTelleHH ¢ OCHOBaHHU-
eM 3, a 3aTeM BHIIIOJAHUM DA3JIOKEHHE HE MHOXKHUTENH;
81 -9+ 3% = (34)4 _ (33)7 + 3% =g _ gt g2
=3%@3'- 3 +1)=38"81-9+1)=3"173.
Tak KAK B IPpOR3BeACHUM 3'%. 73 oguu us muoxHETENEH KIUTCS
Ha 73, a BTOpo# — LOesioe YUCAO, TO MPOH2BeAeHHe AeAHTCA Ha 73.

PasnoxeHMe HAa MHOMHTEJH HAXOAUT NpPUMEHEHHEe IIPH
JOKABATEIHCTEE TOMASCTB.

IIpuMep 4. HoxamxeM TOMIECTBO:

@ + 3a)’ + 2(a® + 3a) = a(a + 1)(a + 2Xa + 3).

Ana poxazaTenbcTBa TOXIecTBA A = B HCIONBIYIOT TPH pas3-
AUYBHX npuéma: 1) npeobGpasylor BHpamenne A, NPUBOAA ero K
BHIpa)KeHEHI0 B; 2) mpeofpasyior BeIpa)kenme B, IpHBoAA ero K A;
3) mpeolpasyior o6a BHpakeHus, A u B, NpUBoAA UX K OAHOMY H
TOMY ke BripameHno C.

M= noifgéM nmo mepeoMy OyTH, BHIOOJHHUE CjeAviolliee npeobpa-
30BaHHE:

@ + 3a)" + 2(a® + 3a) = (a* + Ba)a’ + 3a + 2) =
=@ +3a)a’+2a+a+2)=(@" +38a)(a'+2a)+(a+2)=
=g(a+3Na(a+2)+(@a+2)=a(@a+3)a+2Na+1)=
= g(a + 1)(a + 2)(a + 3).

B oponecce aTore npeofpasoBaAHAA MBI CHAYAJNA NPHMEHHIH
cnoco® BHIHeCeHHS o0IIero MHOKHKTeNd 3a CKOOKH, a 3aTeM cmocod
rPYNNMpPOBKH (IpeABapuTensHo paszbuB cpearmil wien 3a Tpéxune-
Ha a° + 3¢ + 2 Ha ABa caaraeMeix 2¢ ¥ a).

Ecau uarr mo BropoMy OyTH, TO npeodpasopaHue mesecoobpas-
HO BHINOJIHHTD TAK:

a(a + 1)(a + 2)(a + 3) = (a(a + 3))((a + 1}a + 2)) =
= (a® + 3a)a® + 3a + 2).
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Bripaxenue a” + 3a yao0HO 0003BaYNTh Kakoli-Hubyae 6yKBoil,
sanpuMep x. Toraa monyuum
(@’ + 3a)a® + 8a + 2) = x(x + 2) = x* + 2x.
IIponsBena o6paATHYIO 3aAMEHY X HA a® + 3a, umeem
2* + 2x = (a* + 3a)’ + 2(a® + 8a).
JOKRA3aTENBCTBO TOKAECCTEA TPETHHM cIocoB0M NpoaenaiiTe CAMO-
CTOATENBHO,

IIpumep 5. JoxkakeM, UTO 3HAYCHHE BHIPAKEHHAHA
(x —yUx +y) - 2x(x - y)
opH Jo0hIX HepaBHHIX MeKAY cofoll 3HAMEHHAX X M Yy ABASETCH OT-
PHIATEILHEIM YHCIOM.
BrinoaHuM paznoikeHne HA MEOXKHTENH:

(x-y)(x+y)—2x(x—y)=(x—y)(x+y-2x)s=
=@ -y -D=(x-y-(x-y)=-(x-y).
BHaueHMe BHIpaXKEeHHA (X — y)° NpU HepaBHRIX MemAy coGoil
3HAYCHHAX X U § — NOAOXKHUTEIbHOEe Yncao. CiegosaTeAbHO, 3HAYES"

HE¢ NPOTHEOMNO/IOMKHOTO €My BHIDAMKEHMH, T. €. —(x - y)’, aBagercs
OTPHUATEIbHLIM YHCIOM.

\
./ Ynpaxuenua

6875. Haiixure 3HauCeEMe BHIDAXKCHUA:
a) 87,2 - 22,8 + 87,2
6) 48,7 - 56,3 + 43,7%;
p) 45,2-1,38 +1,38- 17,3 + 37,5 - 1,38;
r) 2,9 7,83 + 5,07 - 2,9 - 2,9°.
676. Brraucaure:
a)4,2-13,5-8,3°-5,8-4,2-8,3 + 13,5 5,8;
1 1 1 1
6) 3 17 + 47 6 + 17 § + 3 - 47.
677. Haligure 3HaveHne apobu:
17-13-5-13-17-83+565-3
3:4+5-4+42+6-3+6-4+6-5.
678. Haliaure 3HAYEeHME CYMMEI:
a)3+3°+3+3+3+3% 6)5+5"+5 +5+5".
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679. Jloaamu're, 1wo SHAYEHHE BHIPAYKEHH:
a) 7 7 KpaTHO 41;
6)5 +5 +5 KpaTHO 31;
B) 36 + 6 KpaTHO T;
r) 27° - 9° xpaTHO 26.
610 - 69 _ 68

680. Horaxkure, uTo 3HaYeHHNE Apodn g

YHCJIO.

— mesoe

681. Joxaxxure TOXAECTRO:
a) a(b — ¢) = ~a(c — b);
0) (@ - x}b + y) + (@ — x}b — y) = 2Ka - x);
Byalb—c+d)=—-a(c—-b-d);
r)(a—-b)c~-d)=(b-a)d - )
D@-bdb—-cy+b-a)pb-c)=0
e) 2a(e — b) + 4ab = 2a(a + b).

682, Ilorcamu're TOXAECTRO:
a)x—5x+6==(x 2K x ~ 3);
6)x—2x 15 = (x — 5)}x + 3);
n)x + x — 6480 = (x - 80)(x + 81);
r)(a+b)—7(a+b)+12-(a+b 3)a + b - 4);
n)(a+b)—2(a+b)—35-—(a+b T)a + b + 5);
e)(@-b'-6a-b)-16=(@@-b-8a-b+2).

683. SlBaserca Ju TOMKAESCTBOM PABEHCTBO!

a) (x - 15)(x+8)+132—(x 3Nx — 4);
6) (x - 8)(x 10)=x + 80;

B) (¥ — 2)(y +5)= y-lO'
DE-DF+D)=y° -y’ +y-1?

684. Hoxammmmnecm
a)(a+b)—2(a+b—1)—1=(a+b—1),
ﬁ)a—a +a- l-a—l)(a + 1)
n)a—a—a+1-(a-—1)(a+1),

r) @’ + at —a-1=(a®-1)a + 1).

685. Hokaxnure, YTO 3HAYCHHE BRIPAIKEHUA

(e — 2b)(a + 2b) + 4b(a + 2b)
IpPHA AO0HX & 4 b ABAAESTCA HEOTPHIATENbHBIM YHUCIOM.

686. okaxnTe, YTO SHAYCHHE BHIPANKEHNS

3y(x ~ 3y) + x(3y — x)
npA JIIO&HX XA y He ABJIACTCA NOJOMEKHTLNBHEBIM YHCJAOM.
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687. Hoxramxure, 4YTO ILIOmMAAL Gurypsl (puc. 8) paBHa yABOeH-
HO# ILIOIIAAY KBaAPATA CO CTOPOHOHN m.

m+n
3

Puc. 8

Horaxure, uro passocts 111 111 — 222 apasercsa KBaj-
paToM HATYDPAJILHOTO YHCJA.

Halfinure omudry B paccyxxAeHusax. IIyctb a # b n
a — b =c¢, ¥YMBOXHM 00e UacTH pPABeHCTBA HA a4 — b, NMOJAYIHM
(a - b)(a — b) = c(a — b). PackpoeM cKOGKH U TOJYIHM: a’- 2ab +
+ 8* = ac - be, unn a® — ab — ac = ab — b* — be. Pagnomum npa-
BYI0 U JIeBYIO YACTH PABEHCTBA HA MHOMHTeau: a(a — b —c¢) =
= b(a — b ~ ¢). CoxparuB 06e uacTH paBeHCTBA HA MHOXHTENb
(@ — b - ¢), noryuum a = b, Hrar, nobele ABa PasAHYHEX YHCIA
PABHEI.

\
NN ./ YnpaxHeHus AnA noBTOPeHnS

690. Pa3ioxHUTe HA MHOKHTEJH:
a) Tx° ~ 42x° + 68x;
6) (y - x)° - 8(x — y);
B) 7a + 3a’b - 14b — 6ab’;
r) ax® + 2bx° - 8a - 9¢ + 3cx’ - 60.

691. VYnpocTuTe BHIpayKeHHE:
a) a(5b - ¢) — b(6c — a)} + c(a + Tb);
O+ 2+ 1) -2+ + 1)+ 2y (x - y).
692, Cropoma kBaapaTa Ha 6 ¢cM MeHBIIE OLHOH M3 CTOPOH IpA-
MOYTOJLHMKA B Ha 5 cM Gonslue gApyroit ero croponsl. Kakopa ganua

2
CTOPOHBI KBAAPATA, €CJAHU ero IIolnaask Ha 14 cM™ MeHBIIE [JIOIIAKH
HPAMOYTOJBHHKA?
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23. \’/ PelwueHne ypaBHeHWiA C NOMOLbIO
PasSNoXeHUR Ha MHOXUTENW

PaccMOTPUMM DpHUMEPH pPelueHHUA YPaBHeHHI, B KOTOPBHIX HC-
TIOJIb3YeTCHS PA3oKeHHe MHOroudjJeHa HA MEOXHTeau. IIpu aToMm
6yAeM HCNONB30BATE CACAYIOMES NPABHIIO:

» npouasedenue pasno nyaw mozda u morvko mozda, xozda
odunr u3 muoxumenell pasen Ry, ¢ dpyue npu IMOM Ne me-
PRIOM CMHCAA,

IIpumep 1l.Pemum ypasaeHue 5x° — 15x = 0.

Paanoxue JeByio 4aCTh YPABHOHHS HA MHOKHUTENH, HOJAYIAM

520(x-3)=0

JT10 ypaBHeHHe PABHOCHIBHO HAHHOMY, TAK KaK €ro JeBYyIO
9aCTh, T.€. BhEIDAYKEHHE 5x* — 15x, MBI 3aMEBHJIH TOXKASCTBEHHO
PaBHEIM eMy BhIpaykeHHeM Sx(x — 3).

IIpouseepeHue Sx(x — 3) paBHO HYJIO TOTAA ¥ TOJALKO TOTAA,
KOrJA PaBeH HyJ 0 XoTa Obl OAHH M3 MHOXHTeAelk.

B naHHOM cryuae mpouspegeHmne Hx(x — 3) paBHO Hy IO, KOTZA
bx=0unmx-3=0.

Taxum o6pasoM, JaHHOE YpaBHeHHE pannocwmno COBOKYITHOC~
TH ABYX YpaBHeHHH, T.€. KOPDHAMH YDABHEeHUA 5x° — 15x = 0 ag-
AAIOTCA KAK KOpeHb YpaBHeHHA Hx = 0, TAK H KOpeHb ypaBHEHHA
x — 8 = 0. Ilepeoe ypaBHeHHe MMeeT KOpeHb, paBHHIA (, BTOpoe
ypaBHeHMEe — KOPeHb, paBHHE’ 3.

3anuch pereEusa YpaBHeHUA MOKHO BECTH TaK:

5x° - 15x = 0,
5x(x - 3)=0,
S5*x=0umx-3=0,
x=0umm x=3.

OreeT: 0; 3.

IIpamMep 2. Pennmypanneﬂuexa—sxz+3x—24=0.

PasiomuaM Ha MHOMKHTENE JEBYIO YACTh YPaBHEHHA cmocobom
rpyanuposka, Mmeem:

() - 8x") + (3x - 24) =
x - 8) + 3(x -8)=
(x - 8)(x* + 3) = 0,
(x-8)=0mm (x*+3)~0
x=28,

Bropoe ypaBHeHMe He mMeeT KopHeH, Tak Kax npm JwoboMm X
3HAYEHWE BHPAKEHUA X° + 3 — HON0KHTeALHO® HCIO.

OrBer: 8.
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MIpumep 3. Pemuym ypasreHHE
(2x - 5x + 3) = Tx + 21.

Ilepenecém BhIpaskeHHe 7x + 21 B JeBYX0 YACTh YpaBHEHHA
(M3MeHHB €ro 3HAK) M PA3MOKHM MOJYYEHHOE BEIPAMEHHE HA MHO-
surenn, Mmeem:

2x -5 x+3)—-(Tx + 21)= 0,
Cx-5)x+38)-T(x+3)=0,
(x+3)2x-5-7=0,
(x+3¥2x-12)=0,
x+3=0mmu2x—-12=0,
x=-3umx=86.

OrpeT: —3; 6.

IIpumep 4. Pemum ypasHeHHe

" - 5y)" = 30y - 65°.

HNmeem:

v’ - 5y)" - (80y - 6°) = 0,
- 59)° + 6(y" - 5y) = 0,
v - 5y)y* - 5y + 6) = 0,

&° - 5y) = 0 wam (y° - 5y + 6) = 0.

PelinM nepBoe ypaBHeHHE:

wy-5)=0,
y=0nau y=2>5,
y, =0, y,=35.

PemmuM BTOpOE YpaBHEHHE:
¥-2y-8y+6=0,
" - 2y) - (3y - 6) = 0,
yy-2)-3y-2)=0,

-2y -3)=0,
y-2=0mmmy-3=0.
Y =2, y,= 3.

OreerT 0; 2; 3; O.
Clel o \

HEERE 7 YapaxHeHus

693. Pemmure ypaBHeHHE:
a) x(x - 10) = 0;
6) 2x(x + 5) = 0;
B} (Bx + I x—9)=10;
r) (x - 8)(40x + 8) = 0;
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694.

695.

696.

K) x(x ~ 2)(x — 8) = 0;
e)(x + 2)(x + 4)(x — 6) = 0.

HaiianTe KOpEN YpaBHeHHA:

a)x’ - Tx=0; x) 8x° - 1,8x = 0;
6) x° + x = 0; e) 0,5x + 4x = 0;
B)2x3—3x=0; m)%xz—x=0;
r) 52 + 2x = 0; 3)%xz+x-0.

Haiinure MHOXKECTBO KOPHell YPABHEHHA!
a)yly—5)-Ty—-5=0;
O)ply-2)+42-y)=0;

B) 2y° - 50y = 75 — 3y;

r) 165° + 6y = 5y + 2;

Ny -2 +y-2=0;

Oy +6-y~6=0;

x) iy + 3y = 8y’ + 24;

3) i’ — 12 = 3% - 4y.

OrmMeTbTE HA KOODAMHATHON NpAMolt uncia, ABNAOIIHECA

KODHAMH YPABHEHHA:

a)(x+2)2-§+ 1; B)(x|-3°+3=]|xl;

6) (2—%)2-4-::; ) 8lx| +6=(2+|xlh.

CpaBuute Gonnmmnit KopeHb NepBOr0 YPABHEHUA C MeHb-
IOHM KOPHEM BTOPOro:

698.

)2 =4 u(3x-2°-6x+4=0;
6) [5x-38l=1m2x-1)"+1=nx.

Joraxxkute, UTO YpaBHEHHE:

a} x(x + 2)(x + 5) — 4x(x + 2) = 0 He EMeeT NOJORHTEIH-
HBEIX KODHe#H;

6) (x + 17)(x — 8) = 21(x — 8) He UMeeT OTPHLATEAHLHRIX
KOpHeH.

699. Pemure ypaBHeEHE:

a) x* — 15x + 56 = 0; B +x-72=0;
6) x° + 10x + 21 = 0; r) - 3x - 18 = 0.
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Pemure ypaBHeHuUE:
a) (" — Tx)® + 10(x* - 7Tx) = 0;
6) (x* — 2)* - 12(x* - x) = 0.

701. TIpousmeacnmue ABYX NMOCJEHOBATENBHHX HATYPAJIBHHIX
4y&rHHMX uncena B 1,5 pasa Goablle KBaAPATA MEHBINEr0 M3 HHX.
Hafiaure aTu unchaa.

Ecsu B TPEX3HAYHOM YHCJIE 3a4ePKHYTH HOCHETHIOKN mud-
py 6, To uncno ymenpmuTca Ha 366. Haitaure ato TpéxsHauHOe
YHCJIO.

Tpéxanaunoe umcao oxaHyuBaerca uugpoit 7. Ecau ary
OAQPY IePEHECTH HA MEPBOe MECTO, TO HOJYUYEHHOE YMCI0 OyAeT HA
17 MeHbIIle YTPOGHHOTO NepBOHaYaNAbHOIO uncaa. Halizure nannoe
TPEXSHATHOE YHCJIO.

\
vy ./ YnpaxHeHua AnA NoOBTOPEHNA

704. [oxaxkure, 4TO 3HAYECHHUE BEIDAKEHHA:
a) 9° - 9* + 9° xparuo 73;
6) 22428 -0t 2? KpaTHO 75;
B) 10° - 20° Kparuo 84;
r) 12° - 18* kparmo 37.

7056. okaxxuTe TOKAECTBO:
a)a —a)c +a)+ a(a - bla+c)=0;
6) (x — 2)(x - 8)(x®* - Bx + 6) = (x - 2)°(x - 3)°.

708. TlpouuraiiTe BRIpakeHue:
a) (2a — b)(2a + b); B) a® - b
6) (3z + 1)(3a - 1); r) (a - b)’.

707. anumnTte BeIpajkeHUe:
a) Ipou3BeJicHNMe CYMME M PA3HOCTH BRIPAKEHHH 3m H n;
6) npousBeieHNe PA3HOCTH H CYMME BEIDAKeHWH X 1 4y;
B) KBaJIpaT PA3HOCTH BhIpakeHuit 2x u m;
T) PA3HOCTHL KBAADATOB BRIPDAXEHHI 2x 1 m.

708. Tlepumerp mpamoyroasHuka paseH 28 cM. Ecau ero pan-
HY YMEHBIIMTE Ha 3 ¢M, & DINPpUHY YBEJHYHTH Ha 2 CM, TO €ro IJIo-
oagb YMEeHBIOUTCA HA 8 em’. Kakosa naomaas OpPAMOYTOJNBHAKA?
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AEREE ’\

"TTT T 7 Kowrponstsie sonpocs: u sagaHns

1. O6bacanTe, KaKk Hambosee PALMOHAJILHO HAMTH 3HAYCHUE
BHpa)XeHUA 3,6 - 3,6 - 1,2 + 2,4%, ucnonsaya pasioxeHne Ha
MHOKHTEJH.

2. O6bacHuTe, KAK HCHONLIYETCA PA3IOKEHHE HA MHOMKHTENH
OPH pemIeHHMH YPABHeHHS, B3fAB B KadecTBe NPEMepa YPaBHEHHE

-5+ 7x-85=0.

\

rrry v ’/ m:::gnnmue YNPaxHeHus!

K naparpagy 9
709. PasnoxnTe Ha MAHOKHTEIH MHOTQYICH:
a) L+t + xs;
Oy -y°+y' -
B) a®+a%+a®+ a‘;
N - +p0-1;
n) 2x° + 4x* + 10x + 20;
e) 3y - 9y° - Ty + 21;
&) 7a' — 354" — 2a* + 10a;
3) 3b™ — 276" - 2b° + 180.

710. PasioxuTe Ha MHO/KHUTENH BREIPpa’KeHHE:

a) (2a + bXba - b) — 3a(2a + b);
6) (2x + TyN2x — y) — Ty(Rx ~ y);
B) 2°(y + 3) - 4y(y + 3);
r) 27x%(a - 4x) - 18x*(4x - a);
1) (a + bYc + d) + c(c + d);
e) (a - b)’ + c(a - b);
x) (@ ~ by’ + (b — a);
a) (g - b)° — c(b - a)’.
711. PasjnomxuTe HA MHOMKHTEIH:
a) xsy - yr3 + 5%z - yzz;
6) ab® + a’b + a’cd + bed;
B) 76 — a" — 72" + &%
r) 24" - 8a® - a"* + 34°.
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712. IIpeacTaBbTe MHOTOUJEH B BHAE NPOH3BEJEeHHS ABYUICHA
H TPEXWIeHA;

a) abx — aby — acy + acx + bex — bey;

6) a’x — ab + a’b — ac + a’c - ax;

B) 30a’x’ — 15b%%° - 12a° + 6b® + 5c*x® - 2¢%;

r) x' + 2x%° - 10a%® + 3x%2" - 5a’x* - 162’27
Pasno:xure HA MEHOMKHTENN:

a)a’+13a+30; r)b*+116° + 10;

6) a° + Ta - 30; n b - 9b® - 10;
B) a’ - 7a — 30; e) b* + 9b* - 10,
714, Bunecure 3a cKOOKHN YHCAOBOH MHOMKNTEDb:
a) (2x — 4)%; B) (—5a + 10b)%; n (0,6x + 1%
2
6) By + 9% )20 -6)} o (3v-2) -
K naparpady 10

715. Briuucaure:
a) 1,7-3,2+ 3,2 + 4,9 - 6,8;
6) 0,38 + 1,42 - 0,38 + 1,8 - 9,62;
B) 0,73% + 0,27 - 0,73 + 0,27;
r1,6°+08-1,6-2,4"-2,6.
Haitaure 3HAYeHHe CYMMHL:
a)d+4°+4*+4'+ 4%
717, oxamxmure, 9TO0:
a) 25" - 5" kparno 120;
6) 81" — 27° — 9" xparno 45;
8) 10" + 10" + 10" kparro 555;
r) 3% + 3'® - 38'° kparmo 267.
Joxasure, oo npR J1060M HATYDAJBLHOM ¢ 3HAYEHHAE BhI-
pasKeHns a® + 3a’ + 2a KpaTHo 6.

JoxasxHuTe, 4TO NPOUSBeAeHHE ABYX MNOCICXOBATEALHBEIX
Y8THHIX YHucea KPaTHo 8.

720.| TIyets @b — naByaHauHOe UMCIO, B KOTOPOM CyMMa Iubp
a + b < 10, Joxaxknure, 4To Yucao ach, rge ¢ = a + b, kparuo 11,
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721. HoraXHTe TOXKIECTBO:
a) (x + a)x + b) = x* +(a+b)x+ab.
6) (x+aNx+bd)x+e)=2x*+(a+b+o)x’ +
+(ab+bc+cax+abc,
B)(x +xy+y)(x ~xy+ ) =x+ 2 +
r) «* + 6x° + 112% + 6x = x(x + 1)(x + 2)(x + 3).
@ Joxaxxure, uTo
(10a + b)(10a + ¢) = 100a(a + 1) + be,
ecan b + ¢ = 10. Ilonwvaydack sToit popMyofi, BEIUNCAATE:
a) 32 - 38; B) 66 + 64;
0) 43 - 47; r) 81 - 89.
723. Moxaxure, uroecana +b+c¢=0, o
(a + bYb + c)c + a) = —abc.
724. Pemnte ypaBHeHHE:
a) (2x - 1} 38x - 1)(dx — 1) = O
6) (2x + 1X8x° + 1¥4x + 1) =0
B) (x - 8)(x* ~ Tx - 8) = x* - 8x%
r) (2x + TKx* + 12x — 80) — 5x° = 2x°(x + 1).
m Pemnre ypaBHeHHe:

a)(2x—1)—x % n)x+x3=x3+x";

6)(3x+1)2=5[x+—;-); e)x—-x"=x" —x
12

3)[x+—2—) =2x+ 1; m)xs+x"+x+l=0;
12

r) (x——] = 8(7x ~ 1); 3)x*-F¥+x-1=0.

IepBaa nudpa TPEX3HAYHOTO uKcxa pasHa 9. DTy undpy

IIepecTABHJIH HA NOoC)eAHee MeCTO H NOAyUHBINeecH 'rpéxanatmoe
YHCAO BRIYIM U3 AaHHOTO. B pesyasrare nmoxyuman 576. Haligure
IaHHOE TPEX3HAYHOe YHCJIO,

IlepBast mudpa TpéxXsHAYHOrO YHMCciAa paBHA 7, a nmudpa
equEAl KpaTHa 3. ITocae Toro Kax UEGPE COTEH 1 RECATKOB ITOTO
TPEXIHAYEOTO YHCIA NEePECTABHINA, TIONYYHBIICeCA HOBOE TPEX3HAY-
HOe YHCJIO OKa3ainoch MeHbmie AagHoro Ha 270. Haifigure Bce Tpéx-
3HAYHEIC YHUCHAA, VAOBJICTBOPAKIOIIIE YTOMY YCIOBHIO,
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3THX TOMHAECTB «B OODATHYH) CTOPOHYS IOMOr&eT PA3NOKHATH HAa
MHOMHTEH HEKOTOPhIe MHOIOUNEHE], BRIIEAUTh KBAAPAT ABYWIEeHA
B KBAJAPaTHOM Tpéxwnene, HenonszoBaHue 3THX (hopMya noseonger
pemarh 60JbIMOe KOJIMYECTBO EOBRIX M MHTEPECHBIX 3a7a4.

§ 11. ¢ PASHOCTb KBALOPATOB
24. \/ YmHoxeHne Pa3HOCTU ABYX
BbipAXEHWA HA UX CYMMY

B HeKROTODBIX YACTO BCTPEYAIOMIUXCH H& MPAKTHKE CAYIAAX
YMHOMEeHHe MHOTOWIeHA HA MHOTOWIEH BHIIIOAHSIOT Kopode: Mo
QOPMYRAM COKPAULEHHOZ0 YMHONERUR,

VYMHOKHM pPasHOCTh @ ¥ b Ha ux cyMMy, IlpuMeHas mpaBumno
VYMHOKeHHS MHOTOYJIEHA HA MHOI'OWJIeH, OAYIHM:

@-ba+b)=a+ab—ab-b'=a>-?b’.
3HauuT,

(@ — bYa + b) = a” - b, )
9TO TOMAECTBO ABAAETcH ofHON M3 GOpMYya COKPAIIEHHOTO YM-
HOYKEHUA,
Ipoussedenue pasnocmu dsyx svipaxcenuil u ux cymmuvi pac-
HO PAIHOCTU K8AJPAMOE IMUX SipaNceHULL.

IIpumep 1. Haligém npousseaenue pasHocTH 8u — 5v u cyMm-
ME 8u + Sv.

IIpnMenaa hopMyny coupaménnom yMHEOKeHud (1), moayynm:

(8u — 5vX8u + 5v) = (Su) - (5v) = 64u’ - 250°%
IMprmep 2. YMHOXHM passocTs X° — 2y° HA CYMMY x + 2y
IIo dopMyne (1) HaxoaMM:

(" - 2")x" + 287 = () - @) = =' - 4.
IIpumep 3. IIpeacTaBuM B BHAE MHOTOYJICHA BEIDAYKCHME
~8,5m® — (1,58 - 2m)(1,5n + 2m).
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Hcenonwaya dopmyay (1), moayunm:
-3,5m® - (1,51 — 2m)1,5n + 2m) =
= -3,6m® - (2,25n" - 4m”) =
= -3,5m® - 2,251 + 4m® = 0,5m’ — 2,25n%,

—H—i—l_l_'—_ .> Ynpaxuenus

728. BLINONHHTE YMHOMKEHHE!
ay (- c)b +c) B) 2x — 1)2x + 1);
6) (a — x)(x + a); e) (m — S5kX5k + m);
B) (¥ + 4)(y — 4); x) (1 + 3p)3p — 1);
r} (1 + pip - 1); 3) (4y + m)(m — 4y).

729, IIpaMenuTe HOPMYNy COKPAIIEHHOIO YMHOKEHHA:

a)(2m — 0,5)(0,5 + 2m); B)(1,1x - 0,9)(1,1x + 0,9);

6) [g + 4p] . [4p - -:—), r) (-i—y + 2,5) . [gy -256

730. IIpeacTaBhTe B BHAe MHOMOYJEHA NMpOH3BeneHUe:

}

a) (83m - 2k)(3m + 2k); r) (4x - 5y)(5y + 4x);
6) (6p + 5gX6p — 5¢); A) (2a + 9b)(2a — 9b);
B) (10a - 3b)(3b + 10a); e) (3p + 8k)8k - 3p).

731, BrImOXEHTE YMHOMKEHHE:

a) (a® - 3)a® + 3); r) (1,2¢° + d)d - 1,2¢%);

6) (x* + m)}(m ~ x%); x) (5x2° — 0,45°X0,45" + 52Y);
B) (m* - pY)(m® + p°); e) (2,5a° - 3b*)2,54" + 3b*).

732. IIpuMerTe HOPMYIY COKPAIIENHOINO YMHOMEHHA:
a) (2x" + 3y)(~2x° + 8y);
6) (-5n + 3p°}5n + 3p°);
B) (2" + 5a’)(-5a’® - 2x%);
r) (-4m' — 3n’}-4m* + 3n°).

733. Haiigure 3EAYEHHAE BHIPAYKEHU:

a) (20 — 3)(20 + 3); r) 8,6 - 7,4;
1).{10 - 1) 3 .x1,
6) [1o+-2-) (10 2), a) 4= 52

B) 102 - 98; e) 2,7 - 3,3.
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734. [IpeacTasbTe B BHAe MHOrOUJISHA BhIpasKeHHe:
a) (2a°b — 3xy°)(2a°b + 3xy’);

6)( —-mn? +1p] [1p3—%mn)

B) (0,6p°q — 1,1mn*(1,1mn’ + 0,6p°q);
r) [ ax® + 0,852 ] (O,szy -%ax*].

735. BrnosHNTe YMHAOMKEHNE!
a) (" - ¥ )"+ ¥ B) (m” - )" + m™);
6) (2* + 33" - 2"); r) (5% — 4*"H4™" + 5%,
736, IIpumeHuTe GOPMYNY COKPAMIEHHOTO YMHOMKEHHA!
a) (xk+l _ yk—l)(xk+l + yk—l);
6) (a2n-8 + bzm +l)(a2n—8 _ b2m+l)_
B) (2x4n + 5 - 5y4.ﬂ - 5)(2x4!l +5 + 5y4!l - 5);
l") (3p3m -2 + 2q2n - 8)(3p3m -2 2q2n - 3).

73%7. BHIIONHUTE YMHO)KEHHE:
a) 3(4 — m)(4 + m)
6) =5(x + YNy — x);
B) 2m(3a - 5X3a + 5);
r) -10y(2y + 3z)(3z — 2y);
x) 0,5b(4a - 6b°)(6b° + 4a);
e) ~10x(0,8y + 0,5x°)0,5x° - 0,8y).

738. IlpemcraBbTe B BHfle MHOT'OYJIEHA:

a) 4p(p - c)(c + p); B) 0,2m(4m — K)}k® + 4m);

6) —3c(2k + 3¢c)(3¢c — 2k); r) —% (8x° + Yy - 3x°).

739. BHIOONIHUTE YMHOKeHHe:
a) (x - y)x + )’ + )
6) (@ + 33 — a)9 + a®);
B) (5 + m)(m® + 25)(m - 5);
r) (1 + 4p*W2p + 1)1 - 2p).
740. IlpeacrasbTe B BHE MHOTOYJIeHA BRIDAXKeHHE:
a) (2m + 5)(5 — 2m) + 3m%;
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741.

742.

743.

744,

6) 10 - (4p + 1)(4p - 1);

B) 3m® - (2 - 5m)(5m + 2);

r) (2 + 3xX3x — 2) - 9x%;

x) (6 - 4a)5 + 4a) - 25;

e) ~10a* + (3a® - 2b)2b + 3a%).

YupocTHTe BRIpasKeHne:

a)(m+ 3)(m - 3)-m(m + 1);

6) 4n(n + 4) — (4 — n)}4 + n);

B) (6a + bXb — 5a) + 25al{a — b);

r) —2x(2x — m) + (2x — 3m)(2x + 3m).

BrinosauTe AeiicTBHA:

a) 10x* — (4x — 1)(1 + 4x);

6) ~(7a + 2X2 - Ta) + 4;

B) (3m — kB)(3m + k) — 2m(bm - k);
r) 5d(4c + 5d) — (2¢ + 5dN5d - 2¢).

IIpeacTaBeTe B BHAEe MHOTOWICHA!
a) (10x + 3y)(3y — 10x) — (Tx — 8y 7x + 8y);
6) (9m — 10R)(10k + 9m) + (9% + 8m)(9k — 8m).

Pemnre ypaBEeHHE:

a) (2y — 1X2y + 1) - y(4y + 3) + 5y = 0;

6) 8m + 8m(5 — 2m) = 9m® - (6Bm + T)W(5m - 7);
B) dx(x - 1) - 8 = (1 + 2x)(2x — 1) — Bx;

r) -5y + 8y + 4)(3y — 4) = (4y - 3X3 + 4y) - /.

WY

745.

7486.

H 7 YNpaxHeHUs ANA NOBTOPOHMA

BannuinTe BHpaXKeRue:

a) NpomMsBefeHNe CYMMHE BHIpaXKeHHH# 2x M Y B X paa-
HOCTH;

6) nponsBeAcHHEe PA3HOCTH BLIPaMeBHR a B Bb m HX
CYMMBI;

B) KBAAPAT PAsHOCTH 3m M n;

r) pasaHoCTb KBAXPATOB 3m H n.

IpounTaiiTe BRIpa)Kenne:
a) (5x — m)(5x + m); B) m® - n%
6) (1 + 3kX1 - 3k); r) (m - n)’.
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747. Haiigure KOpHN YpaBHEHHUA:
a) 3m* — 11m = 0; B) -2(x + 5) = 7x* - 10;
6) 6p = -7p%; r) 4(n’ - 9) = 3(n ~ 12).
748. TIpeacraBbTe B BUAEe KBAAPATA OJHOMJIeHA BLIDAYKCHHE:
a) 4%  6) %xz; 8) 0,255% 1)1 % m®.
749. Hoxaxnre TOXRASCTBO!
a) m{x + y} + y(x - m) = x(m + y);
6) (a — bXa + b) — a(a — b) = b(a — b).
750. Pemure ypasHeHue:
a) % — 3x+1
3

751. JIBurascek O CKOPOCTRIO 15 KM/4, BeJIOCHIEANCT IPHEXAT
Ha crapnuio 38 10 Mun g0 oTnpasienns asrobyca. Ecam 651 oH exan
€0 ¢KOpocThio 12 ¥M/4, To omoagan Obi K aToMYy aBTofycy Ha 5 MHH.
Kakoe paccTofEne NPoexaj BeJIOCHIeAHCT?

dy -2

-3-5’2—,’5; 6) - 1,5 = 2y - 2,6.

25, \’/ Pa3noxeHne Ha MHOXWUTENnU
Pa3HOCTN KBaApAaTOSs

B roxgectse (@ — bYa + b) = a® - b® noMensieM MecTamu JIEeBYIO

u nmpapyio yacra. Iloayuum TORAECTEO
a’ - b* = (a - b)(a + b), (1)

KOTOpOe HA3LIBaeTCA QopMYyAoil pasnocmu xeadpamoa. '

ToxaecTBo (1) NPpUMEHAIOT 1A PARTOKEHUA HA MHOXKUTEIH
PA3HOCTH KBAAPATOB ABYX BhIPAKEeHHIH,

Pasnocms xéadpamoe deyx évipaxceruill pasna npoussedenuio
PASROCIU I3MUX SWPANCERUT U UX CYMMBL,

Mpramep 1. PaanomuM HA MHOKHTENN BhIpaskeHUe x° — 25,

IIpegcraBuM BRIpASKeHUE *-25e BUAe PA3HOCTU KBAAPATOB U
Bocnoasayemca gopmyinoit (1). ITomyunm:

x2—25=-x2——52-(x—5){x+5).
IIpumep 2. PasnoxXuM HA MHOKATEJIHN MHOTOUNEH
64m” — 9n”,

IlpencTaBuM BeipaskeHue 64m> — 9n° B Buse pasHOCTH KBajpa-

TOB 1 3aTeM npuMernM Gopmyny (1). Byaem umers:
64m® - 9n® = (8m)® - (8n)’ = (8Bm - 3n)8m + 3n).
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I

H 'l | ; | ’/ YnpaxHeHus
752. Paanoxxnre HA MHOMHTENN MHOTOWIEH!
a) m® — n%; £) 900 — p’; 1) x° - 1,21;
6) o’ — 4; r) k* — 625; e) 1126 ~ n?.
at+b

753. Ha pucyske 9 usobpamxén
RBAJAPAT €O CTOPOHOH a, M3 KOTODO-
ro BRIpe38H KBaAPAT cO cTopoHol b,
Hicnons3yst oTOT PACYHOK, DASBLACHM-

Te FeOMEeTPHYeCKHE cMBica dopMyam | _ _ _ _ _ b
a® - b =(a ~ b)a + b) upu a > 0, bl
b>0ma>b.
a
754. TlpeacTaBbTe B BAAE OpOn3Be- Puc. 9
J€HUA MHOTOYJIeH:
a) x* - 9% 5) 25x° - 49y%;
6) 49m” - n% e) 0,36m® — 25n%;
B) 0,64 — 4%°; x) 0,81x° - 1,215
1 a_ .2 9 .2 _19,;:2
r) 23pP% - 2% 3) 1A S
755, Pasnoxure HA MHOMKATE NS
a) x'y’ - 16; 1) 0,81p% ~ 4a%b%;
6) 36 - a’d’; e) 9m®n® - 0,01p%;
B) m’n’ ~ 0,09; x) 0,04%° - 0,09a%n%;
16 _ ;2 s, 1 22 ol 2,2
r)25 k2p*; a)gab ngp.
756. Hailynre anayenne BRIPAMKCHVA?
a) 61° — 39% r) 5,8" — 94,2%
2 _ g2, 3Y _(2V.
6) 45° — 55% %) (1-5-] [-5-) ;

8) 13,67 - 3,6% e) (3-3-)2 - [1%]2.
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787. Haliaure sHayeHne apobm:

758.

759,

2) 247 —12? I 82¢ -17? 8) 7,42 - 2,6 _
18% - 62 70% - 35% 11,2? - 8,8?

Pemmure ypasxeHnue:

a) x* - 25 = 0; r) 0,36 — 0,81m* = 0;

6) 36 - m> = 0;
B) 271-+n3-0;

x) 6,25x° — 100 = 0;
1_1,_
e) 115 - 2x* = 0.

Pasnoxxknte HA MHOMKNATEAN MHOIOUJEH:

a) m' - 4;

6) 16 ~ pe;

B) a® - b

r) ' — o
x) 49m’ - 25;
e) 4 - 81p%;

x) 36a’ - b%;
3) 16m* — 121n"
n) 0,01m* - 25n°
K) 100x* - 94
x) 9a°b® — 4x*;
M) 36m° — 49%*n’.

760. IlpeacrasbTe B BUAe MPON3BEeAeHNUA:

a) x° - 1,44;

1
6) Zmz - nt;

B) 1,21p2 -a% 1) 0,04a°- 0,25b%;
r) %y‘ ~ 4at; e) 2%m4 ~ 64ntE2,

761. IIpeacTaBeTe B BHAEe NPOU3BEACHU:

762.

763.

764.

a) xﬂn y-ik; I‘) y4 -2k _ xGm - 2;
6) 5:’? +4 2“,4 +2 ﬂ) 4x2n _:—- gygu " 0; + 2
B) g™t - b e) 0,492° ¥ - 0,815%*2,

PasnoxxuTe Ha MHOMXHUTENH:

a) (x + y)’ - 25
6) (x ~ y)* ~ 2
B) m?-(n+ k)s;
r) m? - (n - k)5
x) (a + 4)° — 16;
e)100-(10-n

x) (3a + 1)° - 4;

3) 9 - (2 - 5b)%;

n) 4x° - (1 - 3x)%;

k) (2m + 3)° — Om>;

1) 16a° - (32 - 1)’
)% M) 25m’ - (2x + 3m)°.

IIpeacTaBeTe B BRe OPOU3BEICHNA!

a) 81 - 4(p + 3);
6) 9(4 — x)° - 16;

B) 16(2x + 1) — %;

HaiianTe KoOpHH
a) (2x ~ 12)2 - g
6) (x + 2)° - 25

r) 4y° - 9(5y - 1)’
x) 9a° - 16(4a — 3)%;

e) 25(5m + n)® - 4n’.
ypaBHEHHH:

=0; B) (2 -3x)’-1=0;
= 0; r)16 —(x - 8°=0.
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765. PasnoKuTe HA MHOMHUTEJIH:
a) (x + )’ - (x - y)%
6) (2m — n)’ — (m + 2n)%;
8) (3n + 2p)° — (5p - 2n)%
r) 4(8x - 2y)’ - 9(4x + 3y)’;
1) 100(6a + 3b)° - 81(3a + 2b)%;
e) 49(5x° + 8)° - 36(4x” — 1)°.

2 2
Y10 MOXKHO CKa3aTh O YHCJAX M U N, eCIU M =N ?

767. Peumnte ypaBHeHHE:
a)(x + 1)’ - 2x - 1)° = 0;
6) (4x + 3)° - 8x - 1)’ = 0;
B) (2 - x)° — 4(8x + 1)’ = 0;
r)(5-2x)°-9(x+1)Y°=0.

768. HokaxxuTe, 4TO npy J0O0M HaATypaJbHOM 3HAYeHUU N
3HAUYEHNE BhIPAKEHHA;
a) (3n — 4)2 - n? KpaTHO 8;
6) (n + 9)° — (n — 7)’ kparHo 32.

769. Hoxakure, UTO Pa3HOCTh KBAAPATOB ABYX IIOCJEeN0BATENb"
HBIX HE4YETHBIX YHCeJ KpaTHa 8.

JloxkasuTre, 4To NpH J0OO0M HaTypalbHOM 3HaYeHHH N
2 s
3HaYeHUe BhIpa)keHUud (n + 1)2 — n” ecTh HEYETHOE YMCJIO.
B mxoae ITudaropa (VI B. 10 H. 3.)

9Ty 3aja4dy pelllaji «HA KaMyIIKax» ¢

NOMOINBIO «KBAJPATHEIX» YHCEN. 9TO pe-
IIeHHe JIeTKO YBHJeTh Ha pucyske 10.

771. CropoHa oAHOI'O KBajpaTa Ha

2 ¢cM MeHBIlIe CTOPOHEI APYroro KBaj-

paTa, a pasHOCTb njolnageil STUX KBaj-

paros paBHa 24 cm’. Haitnure CTOPOHY

6osbiIero KBagpara.

Haiigure omubky B paccysx- Puc. 10
NeHuAX, NIPUBOAANINX K BRIBOAY: JiH06Goe

YHUCJ0O PaBHO CBOEeMY YABOEHHOMY 3HAYEHHIO. HYCTB AaHO IIpoHu3-
2 2
BOJIBHOE YHCJIO 71, 3alHIlIeM OJIA HETrOo BepHoe paBeHcTson —n =
2 2 =
= n"— n". BelHeceM B JIeBO# YacTH 3a CROﬁRy MHOMXUTEJIb i, a IIpa-

© 0000
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BYI0 4aCTh Pa3JIOXHM HAa MHOXHTENH Ho ¢GopMyJe paszHOCTH KBaj-

PATOB, HOJYUHM paBeHCTBO n(n — n) = (n — n)}(n + n). CoxpaTus

ofe 9aACTH PAaBEHCTBA HA OAUHAKOBLIN MHOMKHTENE (7 — n), NOJIYUHM
=n+n,T.e.n=2n.

NN ’/ YnpaxHaHM| ANA NOBTOPOHUNA
773. IIpeacrasbTe B BUJe KBAAPATA OAHOYJIEHA BhIpAXKEHNHeE:
a) 9m’; B) 0,81a% x) 49p%; x) a’b’;
6) 25n*; r) 0,165 e) 0,64m"; 3) 16a'p°.
774. IIpeacraBbTe B BUJle MHOTOUJIEHA BLIPAMKEHHE:
a) 4x% - (2x + 1)Q - 2x);
6) (7 - 3a)}3a + 7) + 104>
B) 3m® + (4m - 3p)4m + 3p);
r) (2a + 5b)(5b — 2a) — 20b°.
T75. Hoxaxure TOMAECTBOS
a) @’ - b* - (a + b)’ = -2b(a + b);
6) (a - b)’ — (a® - b°) = —2b(a - b).
776. PaznoKuTe HA MHOMKHTEIH MHOIOUYJIEH:;
a) m* + 3m’n - 2mn - 6n%
6) -24° + 44°b* + ab — 2v°.
777. Pemure ypasHeHHE:

z_
—5m 5k+3 k-2 _ _
6) 2 —3 =3m 2, r) o ~ 1 13.

778. Oma noesjga ABEraJHCch HaBCTpedy APYr Apyry. Yepes
0,5 u mocje BeTpeun PacCTOSHHE MeXAY HHMH CTANO PABHHIM
60 kM. Haliayre CKODPOCTH MOE3A0B, €CJIN ¥ OZHOTO H3 HHX CKOPOCTH
Ha 20 K¥M/4 Gonbire.

el ’\
NN 7 KOHTPONbHLIE BONPOCH M 3aRAHNS

1. HeMy paBHO NpOM3BeJcHME PASHOCTH ABYX BHIPAMKEHMH M HX
CYMMBI? 3anMIIHTe OTBET B Buie IOPMYIH H JOKAXKHTE eé.

2. Yemy paBHA PA3HOCTb KBAAPATOB ABYX BhipayxeHHi#? IIpunpemn-
TEe IIpHMeED.
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KBAAPAT CYMMbI
§ 12. ¢ M KBAOPAT PA3HOCTH
26. \/ Bossegeune s xmanpar
CYMMB! U PA3HOCTH
[IpeacTaBrM B BHJAe MHOrOYJIEHR KBaapaT CYMMH a u b, JIna
aToro cTenens (g + b)° sannmem B BUZEe IPOM3BEACHHESA ¥ IPHMEHAM
TNPABUJIO YMHOXKEHHNS MHOTOWIeHA HA MHOTOWIEH:
(@ + by = (@ + b)a + b) = a* + ab + ab + b* = a® + 2ab + b’
3HavunT,

(a+ by =a®+ 2ab + b’ (1)

INonyueHHOE TOXAECTBO ABAACTCA ellfé oguolt dopmyno#t coxpa-
IMEHHOr0 YMHBOMeHHA., E€ HA3KBAIOT QopMyroii xeadpama cymmvi
deyx evipaxceruil.

Keadpam cymmu. deyx evipamenuil pasen xéadpamy nepeozo
GULPANCERUR, NAIOC YdBOeHHOEe npoUussedenite nepPeozo U 6MOPOZO
swpaxenuid, nA0C K6adpam 6mopozo GWPANEHUS.

Mprmep 1. IIpencrasum suipaxkerne (5 + 3x)° B BuKe MHO-
rowrena. IIpamensasa dopreyny (1), noaryunm:

(5+8x)=5"+2-58x+ (3x)" = 25 + 30x + 9x".

IIpmmep 2.Bospesém B KBagpaT cymmy —2a + 1,

Bripaxenue (—2a + 1) aBageTca KPAAPATOM CYMMEL BHpa)Ke-
Hui#t —2ag 1 1. Henoabaya dopmyay (1), nalfizém:

(26 +1°=(-2a)’+2-(-2a) 1 +1°=4a’ - 4a + 1.

BosBeaéM B KBaApAaT pasHocTh @ u b. IIpegcraBus creneHs
{a - b)2 B BUJl¢ NPOU3BECHAA U BEIIOAHNB YMHOMEHNE, MONTYINM:

@-bF=(a—-b)la-b)=a’—ab-ab+b*=a*-2ab+d°.

dparmeHT cTpaHuusl M3 Il kHvru Esknuaa <Havana» ill 8. Ao H. 3. ¢ reo-
METPUYECKUM A0Ka3aTeneCTBOM TOXAECTE KBaApaTa CyMMbl M KBaapara
PAIHOCTH.
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3Hauur,
(a - b)* = a® - 2ab + V°. 2)

ITonyuyerHOE TOXKAECTBO MO3BOJAET OHICTPEe BO3BOJWUTHL B KBAJ-
par pasHOCTE ABYX BRIpaskeHuil, Ero HasuIBaloT (popmyaoii xeadpa-
ma pa3nocmu dsyx evipaxcenuit.

Ksadpam pasnocmu deyx ewipaxenut paser xeadpamy nepso-
20 6HIPANCERUR, MURYC YDB0ERROE NPOU3GEJeHUE NEPBEOZO U 6MOPO-
20 évipadNceruil, naI0C Keadpam 6Mmopozo SHiPANCEHUR.

Dopmyny (2) MoxKHO mMOAydINTe M3 dopmyamu (1), npencTaBus
pasHocTh ¢ U b B BUAe cYMMBI ¢ H —b:

(@a-b’=(@+ b)) =a+2a-(-b) + (-b)’ = a* ~ 2ab + V"

IIpuMep 3. Bossegém B KBagpaT pasHoCcTh 4m — 3.

IlpuMenss dopmyay (2) x crenenn (4m — 3)°, IOJIYIMM:

dm-38°=U4m)’ -2 -4m- 3+ 3* = 16m> - 24m + 9.

IIpumep 4. IlpeacraBEM B BHAe MHOT'OUNEHA BHLIDAXKEHHE
4x(x - y) - (2x - y)’.

BLIITOJIHHE YKA3aHHEIE AeMCTBUSA, MOJYINM:

4x(x — ) - (2x —y)’ = 42’ — day - 42 - day + ) =
= 4x° - 4xy - 4x> + dxy - y* = —yg.

’\
T 7/ YnpaxHennsa

779. Popmynsl KBaJpaTa CYMMBI ¥ KBaAPATA PASHOCTH KOKA3A-
HH BO II xanre Esranaa «Hauanas. Henoawsys pucyHku 11 u 12,
Pa’BLACHUTE NeOMeTPHIECKHI cMBICA GOpMYJIHL:

Puc. 11 Puc. 12
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a)(a+b)2=a2+2ab+b2,r,nea>0,b>0;
6)(@a-b’=a’-2ab+ b, mea>b>0.

780. IlpeacraBeTe B BUAe MHOTOUWJIEHA:
a)(3+p);  BO4+d)5  mx+p);
6) (c - 2); r) (k - 0,5) e) (-m - n)".
781. Ram:e u3 supaxcennit (—-m — n)’, (-m + n)’, (n - m)’ u
(-n — m)* Toamec'menno PABHBI BLIPAYKEHHIO:
a) (m — n)’; 6) (m + n)*?

782, Hcnoansys dopMyny xBajpara CyMMEI HIH KBAADATA pas-
HOCTH, HANANTE 3HAYCHAC BEIDAIKCHNA:
a) (40 + 1)% B) 1015 n) 48 x) 8,5%

6) (30 - 1) r) 99% e) 52°% 3) 10,1%
783. HaiiguTe 3HaYeHHe BRIPAYKEHHA:
2
0285 @8l D18 w (s
2
6) 19% r) 49% e) 1,9% a) (4%] .

784. Cpasuure ¢ eguaHnell YUCNO;
79% + 852 1942 + 1032

Voresyr O aoa- 10

785, IlpeacTeaBhLTe B BHAe MHOTOYJNECHA'

a) (3y + 2); ) (3x — 2y)%;

6) (3 - 2y)% e) (5a + 4b)’;

B) (6m — 5)%; x) (6m + 5k)’;

r) (4k + 3)%; a) (3p - 4¢)’.
786. IlpeobpasyiiTe B MHOrO4JeH:

a) (2a + b)%; r) 2x - 0,2y)%;

6) (3a — 5b)% ) [ m - 3n]

B) ( x+ 2y) e) (4m - I%n]z.

787. IIpeofipasyiiTe B MHOrOYJIEH:
a) (4m? + 5n)%; B) (2x° + 5%
6) (3¢ - 2p)% r) (7y° - 3%
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n) (ix’*‘ - 4y3J2; e) (%a‘ + %ast.

788. IlpeacrashTe B BHAE MHOTOYACHA:

a) (8 +5x)° - 9; r) (~Tk + 1)° + 14k;
6) 25 — (4m - 5)%; x) 40¢* - (1 - 6¢)° + 1;
B) 99" — (4 + 3p)% e) (8 + Ty)* — 495° - 60.

789. Beimoauwre gelicTBus:

1 2 . 1¥ 1,
a) E(lﬂm—-l) - 20m; B) 0,5 2p+§ -3P;

6) 24k — 2(3k + 4)% 1) 3¢ + 1(§c _ 2)2
3 ? 3l4 :
790. JoxaxuTe, YTO PASHOCTH MEXAY KBAJPATOM UHCIA, KOTO-
poe He ZenuTcs Ha 3, M eJUHHIEH AeruTcs Ha 3.
791. Packpoiire cKoOKH:
a) (2x" + )%
6) (%azn +1 _ open -1)2.

792. YupocTure spipamenne;
a) 4(m - 1) - 2m + 1)%
6) (1 - 3¢)® + 3(2¢ + 1);
B) k(2 - 5k) - (2 - 3k)%;
r) (Tx + 4)° - 4x(5 - 2x);
) (p+ 6)6 - p) + (0 + 2)5
e) (¢ - 4)’ - (c - 10)(c + 10);
#) (x + 3)(x ~ 8) — (x + 5)%
3) (1 - 2p)° - (2y — 3)(2y + 3).

793. HokaxuTe TOMRIECTBO
xy+2’ +y+ )+ zx+y)’ - axyz =
= (x + yNy + 2}z + x).
794. HailiauTe 3HaYeHne BRIPAKEHHA:

a) (2x — 3)(2x + 3) - (2x ~ 1)* upn x = 2,25;
6)(8a—4) + 3 +4a npr a =-T;
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B) 2y(8y + 1) - (4y - 1)’ mpm y = 1,8;

r) (8a + 2)° + 6(3 — 2a) npn a = ~3;

K) (4x + 8)4x - 3) - (4x + 5)° npu x = —0,5;
e)(Bp—2)°+ (8p - 2)(3p + 2) npu p = -0,1.

795. Pemure ypas=eHUe:
a) (7 - x)* — (x + 8)x - 8) = 43;
6) (3m + 4)(8m ~ 4) — (3m + 5)° = ~11;
B) (6x + 1)’ - (6x - 1)’ = 0;
r)(4-5p)°=(8-5p)°-3;
K) 4x(4x — 8) — (4x + 7)° = 39;
e) (6 — 5m)’ — 10m(2,5m + 1) = 8;
x) (2a — 5)° — (2a + 3)* = -80;
3) 32 + 2k + 1)° = (2k - 3)%.

JokaxmuTe, YTO €CJH X U J He KPATHH 3, TO PasHOCThb
x* - y2 KpaTHA 3.

797. Ilpu KaxkoM 3HAYEHUH m:

a) KBaApaT CYMMH BHpa)XeEu# m u 1 Ba 32 MeHbIIe
KBAAPATA UX PASHOCTH;

6) xBagpaT cyMMEl m + 5 Ha 8 Gonsmme KBaApPATA PASHOCTH
m - 37

798. Orpesox anmuofk 20 e¢Mm pas-
AEGJEéH HA ABEe YACTH, H Ha Kamnoi
H3 HAX OOCTPOeH KBajpar (puc. 13).
Ha#tianTe cTOPOHH KBaAPATOB, €CHIH
Pa3HOCTh HX OJomageit paBHA

40 en’.

799. Ecam cTOpoHY KBAJADATA 20 cm
YBEJIAYUTE HA 4 CM, TO €ro ILIOMIAAL
YBEJHYHTCSA HA 32 cM’. Kakosa cTo- Puc. 13

poHa KBaapara?

800. doxaxure TOXKASCTBO:
a) (a + b)® + (@ - b)® = 2(a® + bD);
6) (a + b)’ - (a - b)’ = 4ab.
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801.

802,

IIpepacTaBbTe B BMAe MHOTOWICHA:

2) 5(2 - 3y")’ - 155 B) 4np’ + 2p(n — 2p°)%

6) —4x(1 + 2x°) + 16x%; 1) 402° - (3 + 52°)° + 10.
IIpeoGpaayiiTe B MHOrOWICH:

a) (x - »)’(x + p); r) (20 + 4)’(2a - 4);

6) (x - yix + y)’; n) (c - 3m)’(3m + c)’;

B) (1 - 5n)4m + 3)%; e) (a + 2b)%(2a - b)’.
IIpeAcrasbTe B BuAe MHOTOUIEHA BEIPAKEHUE:
a)y{a+b-2Na+ b+ 2); B)(a + ¢ - 5)a—c+ 5);
6)(x-y—3)(x~y+3)y r)(x - a+ 8)x +a— 8).
Joraxure, YTO NpH NHOOOM HATYPAJLHOM 3HAYCHHH 1:
a) 3HaYeHMe BhIpakenua (3n — 1)° — 1 kpatHo 3;

6) snauenne Beipaxcerua (n + 5)2 -nt KpaTHO 5.

L

808.

\
Ll ./ YrnpaxHeHus AnA NOBTOPEHNS!
PasnoxuTe HA MHOMKHTEJH:
a) 16m* — 25n%; B) (2a + 3)° — 4;
6) 0,09a* — 9b°; r) 36 - (1 - 5x)°.
Hpe;xc'rasb-re B BHIAe MHOTO4YJICHA:
a) (3x + 11y)(11y - 3x); 8) (5a® + 1)(54° + 2);
6) (6x — 1)(1 — 6x); r) (42° - 8)(dx* + 3).

Pemure ypasHeHHe:

-2 1%
Gl _Ga-B Ly gxespe1 =G

JABe MAUTHHHUCTEHM AOJKHEl HAMEYATATD OTIET O00BEMOM

60 crpaun. Yepes 1 u 15 MuUH coBMecTHOH paGoThl oHH Hameua-

2 .
TAJIH 5 oraéra. CKOABKO CTPaAHHII B vMaC INCYATAJE NIepRad MallIl-

HHCTKA, €CJH H3BeCTHO, 4TO BTODAA neuarasa 3a uac Ha 2 crpa-
HUUbl Goapmie (MPOMSBOAMTENBHOCTD TPYAA MAIIHHHCTOK CUHTAECM
MOCTOAHHON)?

809.

IBa caecapa aa 2 u coBMecTHOM paloTh BEITOuMAH 46 gxe-

Tanelt. KakoBa MpOM3BOAUTENLHOCTE TPYAaA KaxxAoro pabouero, ecin
nepBhlii BHITAYUBAET HA 1 feTaas B 9ac Gonpme?
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27. \’/ Paanoxenne Ha MHOXWTENW

¢ NoMowLI0 GOPMYn KBaapaTa CYMMb!
M KBagparTa pasHoc™

Bo3pMéM GOpPMYIE KBAApATA CYMMH H KBaJpaTa PasHOCTH.
B ramaol n3 HUX NOMEHAEM MECTAMH JIeBYIO M NpaBylo 4acTd. Ilo-
MyYuM HOBHE HOPMYJIH:

a’ + 2ab + b" = (a + b5
a’ - 2ab + b* = (a - b)’.
OHH DOKA3LIBAIOT, KAK TPEXWJIEHH BHIA a®+ 2ab + b’ m

a® — 2ab + b’ mpesAcTaBATE B BB KBAAPATOB ABYWIEHOB, T.e. Pa3-
JIOYKUTH HA JBA OZUHAKOBEIX MHOMKHTEJA.

IIpumep 1. PacnoxIM HA MHOMKHUTENH MHOTIOYJICH
= +6x +9.
IlepBoe claraemMoe ABJIAETCA KBAADATOM X, TPeTheé — KBAADA-
TOM 4ucaa 3, BTOpoe — YIBOSHHEIM NPOH3BeZicHHeM X ¥ 3, TaK Kak
+6x+9=x"+2-2-3+ 3%
IloaTomy:
£ +6x+9=(x+3)

MIpumep 2. PasnoRnM HA MHOXXHTEIH MHEOTOWICH
25m® - 40m + 16.

IlepBoe ciaaraeMoe mpeacTaBidAeT coD0# KBAAPAT BHPAKEHHA
bm, Tperbe — KBaApaAT yHMcaa 4, a BTOPOe — YIBOEHHOE IPOHN3Be-
aeane 5m U 4 co 3HAKOM «MuUHYC». Clel0BATENIBHO,

25m’ - 40m + 16 = (5m)* — 2 - 5m - 4 + 4* = (5m - 4)°.

Cle o] ’\
NN 7 Ynpaxwenus
810, IlpeacraBbTe B BHAE KBAZPATA ABYWICHA TPEXYJICH!
a) ¢ + 10¢ + 25; r) 36 — 12a + a’s
6) m® — 16m + 64; x) p’ + 86 — 12p;
B) 4 — 4x + x%; e) 81 + m® + 18m.
811. Pa3inoxuTe HA MHOMKHTENH MHOI'OWIEH:
a) 100m® - 100m + 25; m) 16x° + 81y* ~ T2xy;
6) 16 + 24x + 9x%; e) 44bc + 121b° + 4¢%;
B) 1 - 12p + 36p% ) 4x° + 12xy + 9%

r) 49a® + 42ab + 9b%; 3) 25a® — 20ab + 4b°.
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812,

813.
CTBO:

814.

Haiianre 3HaueHNs BhIpa:keHMil:
a) x° + 4x + 4 opm x = -12; 98; -1,8;
6) 4* - 10y + 25 npu y = 15; -15; 43;

2,
3 »
r) 40c + 16 + 25¢° mpu ¢ = 0,6; 1,2; -1,2.

Hoxaxure, yTo npn JgiofoM 3Ha4eHUH X BEepPHO HepaBeH-

B)9m2—6m+1npnm=—3; Y

a)x’-22x+ 121> 0; 6)-1+4x—-4x*<0.

IMoacTaBbTe BMECTO MIEPEMEHHEIX X ¥ I TAKHEe OAHOYJICHEI,

YTOOH OOJYYHJIOCH TOXKIeCTBO:

a) (2a - .x:)2 = 4a° - v+ ob’;
6) y — 10ab + 25b° = (a + x).

Hameﬂu're OAUH M3 KOoa(PPUNHNEeHTOB KBAAPATHOrO TPEX-
wieHa 4x> — 6x + 9 TaK, 4TOOB €ro MOXKHO OBIJIO OIPEACTABHTL B
BHAEe KBaApaTa ApywieHa. CKOJBKO pemeRnii mMeeT 3aaa4a?

816.

817.

818,

819.

Pemnre ypaBHeHHE:

a)4x’ + 4x + 1 = 0; r) 0,6n° ~ 3n + 4,5 = 0;
6)9° - 12y + 4 =0; x) 25x° — 20x + 4 = 0;
B) am’+m+2=0; e)%p2+2p+3=0.

HaitauTe MHOMECTBO KOPDHe#l YpaBHeHUA;
a)dx’ ~4dx+1=x*+6x+9;

6)9x° +6x+1=x"—4x+ 4

B)4x’ +4x +1=9x"-12x + 4;

r) 4 —4x + x* = 252 + 10x + 1.

IIpeacraBsTe B BHAe KBAAPATa ABYWICHA BEIDAYKEeHHE!

a) lm“’-4m+3~":i; B)9p2—2p+%;

9
6) 2% + 4x + 16; r)36+8k+-3—k’.
PasnoxuTe HA MHOXKHUTENH BBIpaKeHHne:

a) 4x* — 12«% + 9; B) 16 — 8ab + a°b%;
6) 49a° + 28ab” + 4b%; r) m* + 2m°n® + n
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51 -6+ 9c‘, x) 9 + 6a’b + a'b’;

3

e) 9x° + 3 2+ 1 3) % - Gnv.:q,r2 + 9a3y‘.

6’
820, ,I[onam're, YTO eCJM X + y = 5, TO 3HAYeHHe BRIPAYKECHHUA
2* + 2xy + y° ~ 3x — 3y — 9 pasmo 1.

821. Horamure, uTo ecau ¢ + b = 0, To 3HAYCHNE MHOIOWICHA
a’ + 6ab + 5b° + 1 pasno 1.

822, Jlokaxure, uro ypasHenne x° — 3x° — 2x* - bx + 1 =0 me
AMEET OTPHOATEILHEIX KOpHell.

Ha#ignre ommbKry B paccyxaeBuax. PacCMOTPHM BepHOe
paBeHcTBO 1 — 3 = 4 — 6. Hpu6Gasup K ofemM J4CTAM PaBeHCTBA
9

mc.no%,nonyqnul—3+z -4-6+%.Jlemomerb,m

nopaead H JeBaAA YaCTH ABJIAKTCA HNOJHBIMH KBajipaTaMHu, T. €.

3¢ _ 3y 3 3 _
(1 - E] = (2 E] .CaepoBatennHo, (1 E] (2 5) nl=2

824, NanEa mpaMoyronsHMKa paBHa 12 cM. Ero miaomasns Ha
36 cm® Gonbme IIOIIAAK KBaApaTa ¢O CTOpPOHOH, paBHOM mHMpAHe
npaMmoyroasanka. Haligure cropony Ksagparta.

T T 0/ YnpaxHenws ans nosTOpeHHa

825. IlpeacraBhkTe B BUJe MHOTOUWIEHA BLIDAKEHNE:
a) (10p - 1% B) (2m - 11k)%
6) (6 + 5k)°; r) (3¢ + 4d)’,
826. PemmnTte ypaBHEHHRe:
a) (2x - 9)° = (2x - 3)(2x + 3);
6) (5y — 2)° — (5y + 8)° = 5.
827. YopocTETe BEIpAXKEHNE:
a) (12m - 1¥3m + 2) — (6m + 1)%;
6) (4a + 3)° + (8a + 2)(4a + 1).
828. HailiauTe 3HAUEHHE BRIDAKEHHNA:
a) (5x - ’i’g,f)2 —(Tx — i’i_!,ur)2 opu x = 2m y=—1;
6) (4x+ 3y’ -Bx+ 4y’ mpux=-3,5uy=1,5.
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829. PasnoxmiTe Ha MHOMKHTEJIH:
a) 100m* - n®; B) a* — b%
6) 81x° — 4% r) 4a” - 9b".
830. Paccrosnme Mex Ay Noe3faMH, HAYIIHMH HABCTPEUYY

ApyT 1pyTry, paBHo 300 kM. Yepes 1,5 u oHOo cokpaTwinocs o 90 xm.
HalfizuTe CKOPOCTH NOE3[0B, €CAH Y OAHOIO M3 HAX CKOPOCTE

B 1% pasa Gossme.

28. \0/ KsagpaThniit Tp&ExuneH

Kaxuerii u3 MHOrouseHoB 5x° — 3x + 7, -2x° + 6x —1m 4x’ - 3
ABJIAETCH MHOTOUEHOM BTOpOl cTeneH: BHAa ax” + bx + ¢, rae x —
nepeMeHHasd, &, b u ¢ — uyncaa. B nepeoM u3 Hux @ = H, b = -3
uce=7,BoBroOpoMa=-2,b=6uc=-1,pTpethema =4, =0
u ¢ = —3. Takue MHOro4YJIeHbI HASHIBAIOT KEAOPAMHLIMU MPEXYRe-
HaMU,

OnpeneneHue KBapaTHmM TPEXUAEHOM HAIBIBACTCH
MHOTOYNIeH BHAA ax® + bx + ¢, TA¢ X — NMepeMeHHas, a, b u ¢ —
uyHCAR, NpHYEM a # 0.

Yucaa a, b, ¢ HasuBaOTCA KOdOUIHEHTAME KBAAPATHOTO TPEX-
4JeHa, IpH aTOM KoabduomeHT ¢ nmepex x° HaswBaeTcs cmapuium
Kos¢ppuyuenmon, a YNCJA0 ¢ — CB00OFHLIM YACHOM KBAAPATHOTO
TpéXwiIeHa. 3aMeTHM, 4T0 @ # 0, a Apyrue KoabdHUIHEHTH MOryT
ObLITH paBHEI Hyato. Tar, BEIpAKeHAS 3x% + 2x, cogepixaiiee TOAbKO
ZB& ClAraeMbIX, ABJAAECTCA KBAAPATHLEIM TPEXWICHOM, IIOCKOJBKY €0
MOXKHO 3anMcaTs B Bufe 3x° + 2x + 0.

C KPaApaTHBIMHM TPEXUJIEHAMH Mhl BCTPEUYANHMCH NPH PAIJIONKE-
HHH MHOTOYJIGHOB Ha MHOMKHTEJH NO GOpMynRaM COKPAIXEHHOTO
yMHOKeHNs. Tak, NpH pasigoeHHH Ha MHOMHTEJIH KBAAPATHOTO
TPEXWIEHA 2 +6x+9 NoJy4aeTcd KBAXpaT CyMMH ¥ 1 3!

x2+6x+9-x2+2-x-3+32=(x+3)2.

He Bcaxuil kpaapaTHEIH TPEXUYIeH MOMHO NPEACTABHTE B BHAE
KBaApaTa CYMMBI HJIN KBajpaTa pasHocTH. OgHaxo adioboit kBagpar-
HEIA TpEX4WIeH ax’ + bx + ¢, B KOTOPOM a = 1, MOXXHO 3amHcaThk
B BHJIE CYMMBI KBAZPATA ABYYJECHA M HEKOTOPOIO YHCJIA WJIH, KAk
TOBOPAT, BHIAEJ]HUTL M3 TAKOrO KBAAPDATHOTO TPEXWJIeHA KBAAPAT
AByWIeHa.
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IDIpumep 1. I'I:;lma.zu'nal'r}lorwo'l'péxtmelia:c8 - 8x + 19 BrIfe-
AUM KBAAPAT PA3HOCTH ABYX BhIpaKeHHIA.

Criaraemoe x° OynmeM CUMTATE KBAAPATOM IMIePBOT0 BhHIPAXKEHUA X,
CaaraeMoe —8x npeacTaBMM B BEAES YABOSHHOIO IPOH3BeAeHUA Mep-
BOTO M BTOPOT'0 BHIPAMKEHHN CO 3HAKOM <MHHYC», T.e. —2x - 4,
IpnGaBuM H BEIITEM KBAADAT BTOPOTO BHIPAKEHNA 4 B mepennmeM
TpeThe cnaraeMoe. Iloayunm

2 -8x+19=x*-2x-4+4°-4"+19=
—(x-4f-4+19=(x-4)"+38.

Taxum ofpasoM, U3 KBAAPATHOIO TPEXUJICHA 2t~ 8x + 19 BH-
AeJHIN KBAADAT PA3HOCTH (X — 4)°

INIpumMmep 2, H3 KBaAPATHOIO TPEXdIeHA x* + 8x — 1 Boige-
JHEM KBAJAPAT CYMMEL ABYX BRIpA:KeHHH.

CxaraeMoe x° 6yAeM CUATATH KBAAPATOM IIEPBOT0 BRIDAXKEHHS X.
CnaraeMoe 3x npeacTaBUM B BEAE YABOSHHOrO IPCH3BEAEHHMSA Iep-
3
2
KBaApaT BTOPOro BHIDAXKEHHSA M IepeNHmIeM TpeThe cjaraeMoe,

Ionyupm:

BOTO M BTOPOro BHIpaeHHH, T.e. 2x + 5. IIpuGaBumM # BEIYTEM

2 — 7 = 42 .38.9_ 9 .,
x+ 3 1—x+2x2+4 1 1

BrijeneEne xKBajpaTa ABYUYJeHA M3 KBAJAPATHOrQ TPEXUJeHA
IPNMEHAETCS NPH PA3JIOKEeHNN KBALDATHHIX TPEXUJCHOB HA MHO-
SKATeJN U IPH DEIIeHAN HeKOTODHIX APYrAX 3ajad.

IIpanmep 8. PaznoxnaM HA MHOMHTENAM KBAZpDATHHM TPEx-
unen x* + 4x + 8.
BriaeauM U2 KBAAPATHOTO TPEXWIOHA Z+4x+3 KBaApaT ABY-

wWieHa M MPEMeHuM (opMysTy passocTH KBaaparos. Ilomyamm:
X +4x+83=x+2x-2+4-4+3=
=(x+2’-1=(x+2-1}x+2+1)=
= (x + 1}{x + 3).

IIpamep 4. PaznouM HA MHOMKHTE/NAH KBAZPATHHIH Tpéx-
umen 3x° + x — 2.
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BrineceM 3a CKOOKHM MHOXXHTeNs 3 U M3 DONYyYeHHOro B CKOOKAX
KBAAPATHOTO TPEXUNEHA BHIAEAUM KBAJpAT ABy4JeHA:

S RORORE
e 5] o5 S i d)-

= 3(17 - g)(x + 1) =(8x - 2)(x + 1).

3x2+x—2-3(x2+1x—§)=

MIpumep 5. dokaxeMm, uTO M3 BCeX NPAMOYTroJbEHKOEB
¢ nepaMerpoM 16 cM HamGoABMYI0 ILIOMIAAL HMMeeT KBAAPAT €O
CTOpPOHOIH 4 cM.

IIycTe ofHA M3 CTOPOH NPAMOYTroNbHUKA PABHA X CM, TOTAA
CMeXXHaA ¢ Helt cropoHa paBra (8 — x) oM. ILiomais NpaAMOYroan-
HuKa paBEA X(8 — x) cM°. PacKpHIB CKOGKH B BhIpaxcennu (8 — x),
NOAyINM KBAZPATHBI Tpéxuner —x° + 8x. IIpeobpasyem ero:

%' +8x=—(x"-8x)=—(x"—2x -4+ 16 — 16) =
= —((x - 4)° - 16) = —(x - 4)° + 16,

SBaucHUe BHIpa)ReHud —(x — 4)z + 16 3aBHCHT OT CJIAraeMoro
—(x - 4)2, KOTOpOe IPHEUMAaET OTPHIlATeNLHEIC 3JHAYCHUA UAH pan-
Ho Hymio. Ilanomanek npaMoyroJbHAKA AMeeT HanbGoabllee 3Ha-
yeHHe, KOrJga BripakeHwe —(x — 4)2 PABHO HYJAI0., ITO BO3MOXKHO
Jaumsb Opd X = 4, Eeau ofHA U3 CMEeXKHRIX CTOPOH NPAMOYTOJILHUKA
¢ nepumerpom 16 ¢M paBEa 4 ¢M, TO H ApYras CTOPOHA paBHA 4 CM.,
3HAUNT, NPAMOYIOJBHMKOM, UMEIOMINM HAHGOJABIIYIO IAOIAAD,
ABJIAETCA KBAJPAT.

el .\
CTTT VT Y ynpaxueuns
831. VYxaxxnTe KO3(pPHUIHEBTE KBAJAPATHOTO TPEéXUJIEHA:
a)4x+3x2+1; B)x2—4+2x;
6)1-x- 2% r) -x* - 5x.
832. BrizeanTe KBAAPAT CYMME WIH PASHOCTH U3 KBAAPATHOIO
TPEXuJeHa:
a) x* + 10x - 20; B) x° ~ Bx — 4;
6) x* - 6x + 15; r)x®+x+ 1.
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833. BbigeanTe KBaApAT ABYUWJICHA K3 HEIOJHOTO KBAJPATHOTO
TpéxdNenHa:

a)x’+4dx; OG)x'-6x; B +Tx; 1nx -z
834. PasnoxuTe Ha MHOMKHTENH KBAAPATHHIA TPEXuJIeH:
a)xz—x—ﬁ; n)xs—8x+15;
6) x° + 8x — 4; r) x* + 8x + 12.
835. IlpeacraBbTe B BHAE NIPOH3BEACHAH:
a) 3x° + 9x + 6; r) 6x° - 11x — 30;
6)-x'—5x+14; X3P -3x+3;
B) 42’ - 16x + T; e) %x’ + 2§x - 186.

836. Hoxammre, uTo Npu MOGHX 3HAYEHUAX X:

a) KBaZApATHBIH TpEXUJen x£* - 14x + 50 OpPHEEMAET JUIIH
OON0KUTeNbHEIe 3HAYSHHN;

6) xpaapaTHEN TPEXWIEH -2’ +6x—11 NPHEAMAET JHIIb
OTPHULIATENLHEIC SHAUCHHA;

- 1 2

B) KBaAPATHEIN TPEXWJIEH —g% t 2x — 9 He NpUHAMAaeT
NONOKHUTeNBHEIX 3HAUeHUMN;

r) KBaApaTHHIH TpéxuieH 2x* — 8x + 9 me NIPUENMAET OT-
PULATENLHBIX 3HAYCHMI.

837. IIpu KaKoM 3HAYeHHH X KBAAPATHHI TPEéXWieH ¥+ 10x+
+ 382 npuauMaeT HaHMeHbIlee 3HaUeRAne? Haifinnre aTo 3aHATEeHWE.

838. HalignTe HanGoablnee 3HAUEHHe KBAAPATHOrO TPEXUNeHA
-2 -2x+ 7. Kakomy x cooTBercTBYeT 2T0 3HauUeHUe?
839. Ilpu KaxoM 3HAYEHHWH X KBAAPATHHH TpBXuieH:

a) 2 +6x+5 OPAHUMAET HAMMEHLINEeS 3HAYCHHNE;
6) —x* + 4x + 1 npuANMaeT HanGoAbINee 3HATCHHE?

840. Haijignre Haubojlemee maH HaUMeHBINlee SHAYeHHEe KBaZ-
paTHOro rpéxuneHa:

a) -2’ —x - 2; B)%xz—x+1%;
6) 2 -0,6x+2; r) -3x° — 6x + 1.

BabopoM anuHOY 64 M HYRHO OrOpOAUTDL NPAMOYTOAbHELH
yuacTok Hamboapmelt maomaau. KakoBEl JOAMHBI OHTL pasMeps
yuacTra?
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Hpﬂmoyronbﬂuﬁ VYACTOK 3eMJIM OZHOH CTOPOHON BBIXOANT
Ha npya. Broas Tpéx APYrux cTopoH TpebyeTcss mocTABHTHL 3a00p

zEol 60 M. Kakue pasMephl BOJBKHEI GBITH ¥ STONO YYACTKa, YTo0L! ero
mwomagpk 6si1a Haubonpmei? BerancanTe IIONIAAL.,

\
NN ./ YnpaxHeHus Ans NOBTOPEHNS

843. BepHo aH, 4TO OpH J1060M 3HAYEHNH X NPUHUMAET OOJO-
JHUTENbHOE 3HAUCHHE BEIPAYKeHHe:

a) (x - % B)(x — 9%+ 3; 051 -2 +1;
6) (8 + x)°; r4d-(x+2)7%5 e) (x + 10)* - 1?

844, Kaxrue n3 BepaxkeHuii: a) —Bx% 6) —(x + 2)°%; B) -1 — (x + 3)%;

r) —2(x + 1)’ — 8; 1) ~(3x + 5)° + 8 IPEHUMAIOT OTPHUIATENBHEIE
3HAYCHUA NPH NI00BX 3HAUYEHHAX x7?7

845. PaccrosHre MeKAY ABYMSA ABTOMOOMIAME, ABUXYIINMU-

¢S HaBCTpeYy ApPYT ApPYTrY, paBEO 300 kM. Yepes 1% Y OHO COKpaTH-

nock 70 100 xm. Hafipure cxopocTn asromobuneit, ecnu y OZHOTO
H3 HUX cKOopocTh Gonbpme HA 20 KM/4.

846. NIra arToMOOHNA ABMrajJHCh HABCTPEYy ADPYT Apyry. depes
2 4 mocse BCTpEUN PACCTOSHHME MEXJAY HHMU CTAJ0 paBHHIM 280 KM,
Haiianre ckopocTn asTomMoOuieli, eC/iE y OZHOIO M3 HHX CKOPOCTH
MeHBIIE HA 10 XM/q.

29. \’/ KsaapaT CyMMbl HOCKONLKUX CRaraeMuix

BosBeaéM B KBagpaT cymMMy @ + b + ¢. Jlna sToro mpeacraBuM
crenens (@ + b + ¢)’ B Buge NpousBezeHNa U NPUMEHAM HPABMUIIO
YMHOMEHUA MHOrOYIeHOB. IloayunM:

@+b+cf=(@@+b+ca+b+c)=
=a’+ab+ac+ab+ b +bec+ac+bc+c’=
=a’+ b+ + 2ab + 2ac + 2be.

3uaumur,

@+b+c)f=a®+b +c*+ 2ab + 2ac + 2be. )

Hcooaeaysa dopmyny (1), MOKHO GhICTpee BO3BOJHTEL B KB&APAT
aoboit TpéxwieH.
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Keadpam cymmut mpéx svipascenuil pasen cymme xeadpamoes
amux evipanenul, crorceRnod co ecemu YydeoeHHHMU RPOUISede-
HUAMU sbipancerul, 63ambvix no faa.

IIpuMep 1. BoaBeaéM B KBaIpaT Tpéxuien 2¢ + m + 3k.
Hcnonvaya dopmyny (1), nonyaum:
2a+m+8k)'=Q2a)+m*+ 3k}’ +2-2a-m+2-2a-3k+
+2-m-3k=4a"+ m’'+ 9m® + 4am + 12ak + 6mbk.

IIlpumep 2. BospegéM B KBagpaT TpéxuneH 3m — 5n — 2k.

Bripayxkenue 3m — 5n — 2k npeacrasader cyMMy 3m, —5n n -2k,
IIpuMenas K KBaAparty 2Toif cymMmMul dopMyny (1), monyunm:

(8m — 5n — 2k)’ = 9m” + 25n° + 4k° - 30mn — 12mk + 20nk.

Bossepém B xBaapar cymmy @ + b + ¢ + d. MoxxHO nmocrty-
OUTH TAK K¢, KAK M ANA TPEX caaraeMHX: NIpPeACTaBUTH KBAAPAT
CYMMHE B BHAe NPOM3BeAEEHA M NePeMHOXUTL MHOrounennl. Ho
HHTepecHee PaccMOTpeTh Apyro#t cmocof — cnocol 3aMeBRI me-
pemvennbix. Ecam o6osHauurs cymMmMy ¢ + b + ¢ uepes x, To pa-
BeHcTBO GyAeT Bmraaners Tak: (@ + b+ ¢ + f.i)2 =(x+ f.i)2 - x® +
+ 2xd + d°. IlpuMenus o6paTayio 3aMeHy, moayunM: x° + 2xd +
+d®=( +0b+c)+ 2d@+ b+ ¢) + d°. Bocnoansorapmnch
dopmynoll Ans KBaZpaTa CyYMMBI TPEX CJIAraeMHX M DACKDHB
BTOPYIO CKOGKY, OKOHYATENbHO IIOAYIHM: (@ + b + ¢ + d)’ = a®+
+ 5+ ¢® + 2ab + 2ac + 2bc + 2ad + 2bd + 2¢d + d°.

MoxkHo 610 GBHl BBECTH NROMHYIO 3aMEHY NepeMeHHBIX: 0fo-
SHAYHTh @ + b = X, ¢ + d = y U pacCMOTPeTh KBAAPAT ABYUJIeHA
(x + y)z. BriBepuTe dbopMyny KBaApaTa YeTHIPEX CAAraeMEIX, HC-
HONAB3yA ABOKHYIO 3a8MEHY, CAMOCTOATEIBHO.

Hrax,

@+b+e+df=a+b°+c*+d*+ 2ab +
+ 2ac + 2ad + 2bc + 2bd + 2cd. 2)

Dopmyaa (2) uuraerca Tak Ko, Kaxk u popmyaa (1).

Keadpam cymmo. yemupéx suipaxerutl pasex cymme xead-
pamos amux eupamenuil, cAomennol co scemu ydeoernnwvmu
npousgederuamu euipaxenull, 63amovx no dea.

J1d TOXIAECTB KBAAPATA CYMMBI ¥ PasHOCTH ABYX BbIpasKeHUi,
KBAZpaTa CYMMBI TPEX, YeTHIDEX H T.XA. BRIPAYKeHHH MOXHO JaTh

OAHY (POPMYIHUDOBKY.
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Keadpam cymmui nHecxorvkux suipaxcenuii pasen cymme
Keadpamos amux emipaxenuld, CAONCEHNOL CO 6CeMU YIEoeRK bi-
MU npouséedenunmi 6bpaxenull, 63amux no ded.

IDIpumep 3. BosBeaéM B KBAAPAT YeTHIpEXwieH X — 3y +
+ 2z — 4u. Ilpumenas dopmyay (2) k crenenu (x — 3y + 22 - 4u)’,
HOMYydAM:

(x - 8y + 2z — 4u)’ = 2% + (3y)° + (22)* + (—4u)’ +
+2-x-(-3p+2-x-22+2-x-(-4u)+2-(-3y) -2z +
+2(-8y): (~du)+ 2.2z (—du) ="+ 9" + 4 +
+ 16u’— 6xy + 4xz — 8xu — 12yz + 24yu - 162u.

el .>

YnpaxHeHus

847. Ha pncyrre 14 maoBpaskéH KBagpaTr ¢o CTOPOHOR ¢ + b + ¢,
pasfUTHE HA MPAMOYTOMLHMKH. MICNONMB3yA PHCYHOK, PA3'bACHHTE reo-
MeTpPHEYeCKHi ¢MBICI GopMynbl

(@a+b+c)l=a’+b"+ ct+ 2ab + 2ac + 2be
npra>0,b>0,¢>0.

L&
]
L~
a D c
Puc. 14
848, IlpeacraBbTe B BHAE MHOrOWIeHA:
2
a) (2a + 3b + 4¢)% r) [% p? - 4k — 5m] ;
6) (¥ - 2x + 5)% 1) (m + 2n + 5k + p)’;

2
;

B)(4p+%q—2) e)[4p+%q-u—3]2.



§ 12. KeagpaT CyMMbl ¥ KBAAPAT PasHOCTW 173

x) (2a — 3b + ¢* — d)’; 3) (m® + ab - 3n + 4)°.

849, Bumoaunre geiicTue:

A" ' -x"+x"Y,; 6@ - 22"+ 380

850. VopocTHTe BEIpayKeHHeE:
a) (x + 2y + 2)° - 2(2xy + xz + 2y2);
6) 3m — n — k)’ + 2(3mn + 3mk — nk);
B) (da + 2b — 3)° — (4a — 2b + 3)%;
r)(c® + 2¢ + 3)% + (¢® — 2¢ - 3)° - 2(c® + 2)°.

851. JoxamxuTe TOXAECCTEO
@+b+c) +b°-2ac=(a+ b’ +(®+c)

852. Hoxaxxute, YTO 3HAUYEHHE BHIDAKECHAS
(x® - 2x - 2)° - (x — 4)(x* + 8)
He 3AaBACHT OT 3HavueHuil nepemMeHHOU X,

853. Hoxamxure, 9To ecJanm (x — y)3 + (¥ - 2 +(z- 2} =
-(x+y—2z)2+(y+z—2x)2+(z+x—2y)2,'rox=y=z.

854. IlpencTaRbTe B BHAE KBAAPATA TPEXWIEHA BHIDAYKECHHAE!
ayx’ + '+ 4 + 2xy + 4x + 4y;
6) a® + 4b® + 1 — 4ab + 2a — 4b.

HMoxaxnTe, 4ro npu mofHX 3HAYCHAAX @, b ¥ ¢ MHO-
TOYJIeH:
a) a’ + 9b* + ¢® — 6ab — 2ac + 6bc npuUEUMaeT BeoTpHANa-
TeJbHElEe 3HAYCHHA;

6) o’ + 4b° - 4ab - 10a + 20b + 26 DpUHEMaET IONOMH-
T&JLHBIES GHAVVCHEA.

|I|||| O

/ YnpaxHesus ANA NOBTOPEHUN

858. PasznoxnATe HA MHOXHUTENH:
a) 4x°— 12x + 9; 6) 1 — 14a + 494>,
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8357. Peminte ypaBHeHHE!
a) 2x + 5)° - (2x - 5)° - 13 = 2T;

_(10x + 1)

-12 -
6) bx-1) -2 1

3.

HHH- ¢

1. Yemy paBeH KBAZPAT CYMMEI ABYX BhIpaxKeHu#?

2, YeMy paBeH KBAAPAT pA3HOCTH ABYX BRIpaXKeHUH?

3. Chopmyaupyiite onpeseseHue KBaJPATHOIO TPEXUJEHA H
NPUBEAUTE NPAMEPEL.

4. Iloxa)xuTe Ha NMpHMepe, KAK PA3JIOXKHUTE HA MHOMKHTENH
KBAAPATHBA TPEXUJIECH.

5. Uemy paBeH KBAADAT CYMMEI HECKOJABKHUY. CAATAEMBIX?

KOHTPONbHLIC BONPOCH M 3a0aHNA

KYE CYMMbI! U KYB PASHOCTMU.
& 13. CYMMA U PASHOCTDL KYBOB

30. \0/ BoaseaeHue B xyl cymmnl
¥ PA3HOCTH

IlpeacTaBuM B BHAe MHOro4YJeHa Ky0 cymMmbl ¢ u b, laa
3TOT0 MOMKHO 3ANMUCATH CTeneHbL (@ + b)a B BHJAE NPOU3BCACHUA
(a + b}(a + b)(a + b) ¥ NpUMEHHUTL OPABUAO YMHOMEHHUA MHOIO-
yjaeHa Ha MHorowIleH. OAHAKO nponie OPeACTABUTE 3TY CTENEHL B
BHUJe Npou3BeneHus (a + b)z(a + b) m npuEMeHHUTH cHavana dop-
MYJY KBAAPATA CYMMLI, & 3aT€M NPAaBHJIO YMHOMKEHHSA MHOroYJe-
HOB. ITomyunm:

(a + b)® = (a + b)’(a + b) = (a° + 2ab + )& + b) =
=a® + 2a’b + ab® + a’b + 2ab” + b* = @® + 8a’b + 3ab’ + b°.
3HAYAT,
(a + b’ = a® + 3a’b + 3ad® + b°. (1)

IToxyueHHOE TOMIAECTBO HASHBAIOT Qopmyaoit xyéa cymmbi.

Ky6 cymmo deyx ewipaxernui paeéen Kyby nepeozo swpa-
MERUR, NAKWC YyMPOEHKOEe npouzeedenue xeéadpama nepeozo
6BLPACERUS U 6MOPO2O, NAIOC YMPOEKHOE npoulsedenue nep-

6020 ébipaxexnus u xeadpama émopozo, nawce kyb emopozo
8YpaNceHUR.,
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IIpumep 1. lIpencrasum Brpasrenue (3x + 2)’ & Bae MuoO-
roweHa.

Ilpumensas dopmyny (1), nonyduM:
Bx+2’=3x)+3-(3x)’-2+8-3x-2°+2" =
= 27x" + 54x" + 36x + 8.

IIpumep 2. Bospeaém B Ky0 AByusen —2a + 1.

Briparenue (—2a + 1)8 ABnAAeTcs KyOOM CYMMEl BEIDAKEHHI
—2a u 1. Henoseaya dopmyny (1), Haxoanum:

(26 + 1’ =(-2a)*+3-(-2a)* 1 +3:(-2a) - 1>+ 1* =
= —8a® + 12a* - 6a + 1.

Boasestém B Ky6 pasmocTh @ m b. IIpeacraBHM BHIpaKeHHE
(a —- b)a B BHJAe nNpoHn3BeneHnd (G — b)a(a — b) 1 npEMeENM CHAYANA
¢opMyny KBaApATA PASHOCTH, 4 3aTeM NPABHJIO YMHOKEHHA MHOTO-
wieRoB. IToayuum:

(a-b’=(a-b%a-b)=(@"-2ab+b)a-b)=
=a’ - 28’ + ab® - a’b + 2ab® - b* = ¢® - 3a%b + 3ab® - b°,
3uauur, .
(@ —b)’=~a’ - 3a’p + 3ab® - 1", 2)

ITonyuerHOE TOMKAECTBO HASLIBAIOT opMyroii ky6a pasnocmu.

Ky6 pasnoemu deyx evipamenull paeen xyby nepeozo 6ui-
PAXCEHUR, MURYC ympoerioe npouisedenue xeadpama nepeozo
6BLPANCERUR U BMOPO2O, NAIOC YMPOENHOE npoussedenue nep-

6020 GbLpANCEHUR U Kéadpama 6mopozo, Munyc xy6 emopozo
BHLPANCERUR.

@opmyny (2) MOKHO NMOJAYIATHL HHAYE, €CJH DPACCMATDPHBATDH
Buipaxcenne (a — b)’ rax Ky6 cymMHEl ¢ 1 —b. Torga no dopmyite (1)
NOJIYYBM:

(a - b)° = a® + 8a°(-b) + 3a(-b)’ + (-b)° =
= a’ - 3a% + 3ab® - b°.

IIpumep 3. Boaseném B KyG pasHocTs 2x — 5.

IIpunenana dpopmyay (2), mosyamm:

2x-5"=@x)’-3-2x)° - 5+8-2x-5'-5°=
= 8x" - 60x° + 150x - 125.
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»
trrp 7/ YnpaxHeuus

858, Ha pucynke 15 n3obpaxén ky6 ¢ peGpom a + b, paszburniit
Ha BOCeMb NPAMOYrOALHLEIX mapaiaenenuneios. Hcmonbays aror
PUCYHOK, 00BACHHUTe reoMeTpuuYecKuit cMuIchH GopMyJin

(a + l;t)3 = a® + 3a% + 3ab® + b°

npua>0umd>0.

859. IlpeacraBbTe B BHAE MHOIOUW/IEHA BRIPAMEHHE:

a) (m + n)’; m (10 - a)’;
6) (m - n)’; e} (@ + 3)%
B) (x - 1) x) (0,1 + 1%
3
2+ k)a; 3) (m - %) .
860. IIpeofpaayiiTe B MHOIMOWIEH BEIDAMeHHE:
a) (-m + n)’; B) (-x - )
6) (-2 + k)% r) (-0,5 + p)’.

861. IIpencTaBbTe B BHAe MHOTOWIEHA BHIpAseHMe:
a) (2m — 3n)°; B) (3x + )% ) —(2¢ - &%
6) (5a + 2b)%; r) (p* - 2k)°; e) -(m® + 3p)’.
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862. IlpeoGpaayiiTe B MHOrOWIEH BHIpAJKEHHE!
3
Dp+R;  DEe-5 R (jm-n);
3 3 1 2
6) (3m - k); r) (4x + 3y); e) (m* + §n) .
863. I[IpeacTaBETe B BHje MHOIOUJICHA BRIDANKeHNE:
a) (" + 1)% B) 4(x" ! + 3x)%;
6) (3 — x")’; r) -2(x"*' - 2",
864. YmopocTuTe BHpayKeHHe:
a) (x+ )’ + (x - % B) (m — n)’ + 3mn(m - n);
6) (x + )’ — (x - 1% r) 3mn(m + n) - (m + n)".

IIpeacTaBpTe B BHAE MHOTOYJICHA BRIPDAYKEHHE!
a) (p+¢) - p(p - @)

6) 8y(x + »)° + (x - v’

B) (m — n)s ~(m - n)}m® + mn + nz);

r) (m + n)m® - mn + n®) - (m + n)’.
YIOpoCcTHTE BHIpAYKCHNE!

a) (2x + ;,;)3 - 6xy(2x + y);

6) 27y°(x — ¥) — (x - 3y)%;

B) (3a — b)° — 3a(3a - b)’;

r) 3b(a + 3b)° — (a + 3b)°.

867. JoxaxuTe TOMAELCTBO:

869.

870.

a) (x + y)’ - 2 -y = Bay(x + y);

6) Bxy(y — x) = (x — y)s -2+ ys.

Hafigure 3HAYeHHe BHIPAYKEHUA:

a) x° - ys - 3xy(x —y)npu x = -18 u y = -28;
6)3xy(x+y+2°+ P upn x =83 m y = 28.
IIpu KaxuX 3HAUYEHMAX X H J BePHO PABEHCTBO:
a) (x - p)’ = (v - 0%

6) (x - y)’ = =° -

B) (x - )’ = (¥ - 2)?

Pemure ypaBuenue:

a) 2x + 1)° = 42%2x + 8); 6) 27x°(1 — x) = (1 - 3x)’.
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NN 0/ YnpaxHeHua AnA NOBTOPEHKA
871. Pemmure ypaBuenue:

x 2 bx+1 2x-1
) __1’ B) 4 - 3 H
6)7-2=5T"‘-1o; e 7

872. pysHauyHOe UHCJO COAEDKHT B NepBOM CJIeRA paspsaje
Ha 3 eagununsr Goaelme, ueM Bo BTOpoM. Ecan cyMmy uudgp sroro
YHuCa pasaeNuTs Ha 5, TO B OCTATKEe NONYYUTCH 2, a B YACTHOM HA
1 MeHpbIle, UeM €JMHMI B IepBOM cnpasa pazpage. Haiiaute sTo
ABY3HAYHOE YHCIO.

873. B xoopaunaTHOR MIoOcKocTH moctpoiiTe JoManyio ABCDE
¢ BepmuHAMHU B Toukax A(-3; -1), B(1; 3), C(3; -3), D(4; 0),
E(0; —4) 1 yraxuTe KOOPANMHATH O0MIMX TOYEK JIOMaHOI: a) ¥ ocHu
opauHaT; 0) ocu adcmuce.

874. 3anuuure B BHAE BRIPAYKEHUA:
a) KBaApPAT PasHOCTH 2x H Sy;
6) paaHoCThL KBAAPATOB 3m 1B 2n;
B) KY0 cyMMH X ¥ 2y;
r) cyMMy Ky6oB 2a n b;
) xky0 pasnocr 5p u 8;
€) pasHOCThL Ky00B 3p u 4.,

31. \0/ Pa3znoXxeHue Ha MHOXUTEeNn
CYMME! U PpaaHocTu kySos

DopMyan Kyba cyMMH X KyHa pasHOCTH IBYX BRIpaKeHuil sn-
AgoTca GopMyIaMA COKDAIIEHHOTO YMHOXKeHNA., PaccMoTpuM emé
Ape (GOPMYJIBI COKDAIIEHHOIO YMHOKEHHUS,

YMHOKHM PASHOCTE ¢ — b Ha BRIpaKeHHE a® + ab + b°, nasu-
BAEMOE HENOAKLM Keadpamom cYMMb a u b. OHo OTANYAETCH OT
KBaADATA CYMMH @ U b, T.e. BHpAXKeHHA a® + 2ab + b TeM, 9TO B
HEro BXOAHUT DPOK3BeAeHHe @ ¥ b BMECTO YABOCHHOr0 IpOU3aBeAeHAHA
a B b. Teneps BRINONHUM YMHOKEHUE!

(@a-b)a’ +ab+b)=a"+a’b+ab’-a’b-ab’-b*=a"-b".
3mayur,
(@ - bYa® + ab + b*) = a® - b°. 1)
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Hpouseedenue pasnocmu deyx SHPANKERUL U HENOAROZO K6QD-
pama ux cymmu paéno paznocmu xyboe smux enpaxceruil.
IIpumep 1, IlpeacTaBuM B BHJe MHOrOWIEHA IIPOM3BEACHAE
2x - y)(4x’ + 2xy + y)).
MuoxuTeNbs 2% — ¥ npeacrasiasgeT coboit pasHOCTE 2x U Y.
Muoxcnrens 4x° + 2xy + y° ecTh HeMOMHEL! KBAAPAT CyMMEI 2x
¥ Yy, TAK KaK OH PaBeH KBaApaTy 2x, IAIOC Npou3BeaeHHe 2x X Y,
mIIoC KBaJpar y:
45’ + 2xy + ' = Cx)® + Cx)y + .
IIo dopmyne (1) nannOE MpON3BEJeHAE
(2x - y)(4:c2 + 2xy + y"')
paBHC PasHOCTH Ky(OB BRIpakeHHii 2x u y:
(2x - yN4x® + 2xy + ) = 2x)* - i = 82 - ~.
YMHOXUM CyMMY @ + b Ha BHIpa:KeHHe a® - ab + b®, naswBaeMoe
HENORRLIM KaadpamoMm pas3nocmu a 1 b:
(@+b)a” —ab+d)=
=a’-a’b+ab®+a’b - ab” +b* =a’ + 1’
3HagHT,
(@ + b)a® - ab + b*) = a® + b°. @)
Ipouseedenue cymmu, deyx svipanenuti u KenoaKozo Keadpa-
ma ux pasHocmit pasro cymme Kybos smux svipaxenui.
IIpumep 2. IIpeacrapuM B BHAEe MEHONOYWICHA IPOM3BEACHNE
(3x + 2y)(9x* - 6xy + 41).
OpnE U3 MHOMUTeNnell MPON3BEIeHUA €CTh CYMMA BhIDAMKeHAH 3x
1 2y, a Apyroift — HeNONMHHHA KBAAPAT UX PA3SHOCTH, TAK KAK
9x° - 6xy + 45" = (3x)® - (8xX2y) + (2y)".
ITo dopmyne (2) gaEHOE MTPON3BEACHNUE
(3x + 2y)(9x* - 6xy + 4y)
paBHO cyMMe Ky0oB Bhpaxenuil 3x u 2y:
(8x + 2yN9x® - 6xy + 45°) = (3x)° + (2y)° = 272* + 8°.
B xaxzoMm u3s roxzects (1) u (2) noMeEseM MECTAMH JIEBYI0 H
npaByio yacTd. IlosayunM ToxmaecTsa:
a’ - b' = (a - b)a’ + ab + bY); (3)
a’ + b’ = (a + b)a’ - ab + b"). (4)
Pasnocmo kyboe deyx evipaxenuli pasra npoussedenuio pas-
NOCTU IMUX SLPANCERUL I HENORHOZ0 KEAIPAMA UX CYMMbL,
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Cymma xybGos O6yx evipamenuil pasna npoussedenuro cym-
Mbt IMUX GHIpaANCERUil U KENOAKO20 Keadpama uX pasnocmis.

PopMyan: (3) 1 (4) AAIOT BOSMOXKHOCTE IIPEACTABIATL B BHAE
NPOHU3BeJeHHA CYMMY ¥ PA3HOCTh KY0OB IBYX BEHIDQXKEHHIA.

IIpumep 3. IIpeacTaBHM B BHAEe IPOU3BEACHHA BHIPpAKCHHUE
1000m® - 27n°.
IpeacTapEM Beipaxcenue 1000m® — 27n° B Buge PasHOCTH KyGoB
1 npaMeHEuM dopmyay (3). Ilonyunm:
1000m® ~ 27n* = (10m)* - (3n)* =
= (10m - 3n)(100m” + 30mn + 9n%).

IIpuMep 4. PasnoxumM Ha MHOXHTEIH MHOTOUYJIEH Sp3 +
+0,001¢4".

IIpeacTaRMM BHpaXKeHHE Spat + 0,001(1s B BHJAE CYMME! Ky060B K
BocnonsayeMmcs opmyinoit (4). IToxyumm:

8p° + 0,0014° = (2p)° + (0,1¢)° =
= (2p + 0,1g)(4p* - 0,2pq + 0,014").

el 0\
P T /anaxmeum
875. BanumuTte HenoAHBIR KBaApaT:
a) CYMMH X H Y; B) pasHocTu S5a u 2b;
6) pasmoCcTH 8 M 1} r) cymmer 0,3m n 10n.

876. IlpeacTaBbTe B BMIe MHOTOYJICHA:
a) (m — n}(m® + mn + n’);
6) (x + yXx* — xy + 1)
B) 0° - pg + ¢)p + 9
ry(n®+ m?*+ mn)(m — n).
877. IIpeobpasyiiTe B MHOrOUNEeH BHIDAMKEHHE:
a) (8x + k)9x" — 3xk + K);
6) (p - 5g)(p° + Bpg + 25¢°);
B) (2a — 1)(4a” + 2a + 1);
r) (8 + 2bX9 - 6b + 4b”).
878. IIpeacraBrTe B BHA¢ MHOrQYJEHA!

a) (L - mX1l + m + m’); B) (2 — 3k)(4 + 6k + 9Kk%);
6) (x + 4)(a® - 4x + 18); r) (3a + 2)(9a® - 6a + 4).
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879. SannmuTe B BUJe MHOI'OWJISHA:

a) (— - 2a)(; + ga + 4a3J

6) (3m + %)(mns ~1im+ %);
B) (5m — 3n)(25m> + 15mn + 9n°);
r) ( a+ SbJ(—a“ 2ab + %’);

z) [ +2k)(——k+4k2)
o sr-3for e p+3)
x) (4a + 5b)(16a° ~ 20ab + 25b%;
3) (%x - %y]&x’ + %xy + %y’)

880. Pasnoxure HA MHOMCUTENN:

a) m® — na; B) —a® + b°: 01+ ms;
6) x° + ya; r) ps + 2% e) a® -1,

881. IlpeacTaBbTe BLIPAMEHHME B BUAE CYMMBE HJIH PDA3HOCTH

KyboB 1 PAIOKHTE €10 HA MHOMHTENH!:

a) x° - 1000; B) 8y° + 27; ) 1 - 216p%;
6) 125 + m®; r) 64 ~ 8a%; e) 27m® + 1.
882, IlpeacTapbTe B BHAE NPOHMIBEACHU:
1
a) g + 82" B) é%p“ - a% z) 0,0084° — b°;
6) 8 - %ma; np+ El.ias; e) m® + 0,064n°,

883. Pa3zjoxure HA MHOMHTEAH:

a) a™ — b*%; g) x™ 3 — 8,
ﬁ) aa& + bat; l") x8k+3 + y8k+s.

884. IlpeacTaBbTe B BHAE NPOMIBCACHUSA:
a) m® - 27; B) x° + 3% ) a’ - b’
6) 64 + a°; r) m® - 2% e) x° + ¢’

885. Pazno)XuTe HA MHOKHTONM:
a)l - m®n®; B) 8 + m®n?; I) m n

6) a’x® + 1; r) p’q® - 27; e) p’ q +a s
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886. [oxa)xuTe, YTO 3HaUYeHHe BLHIPAYKEHHA:
a) 638° + 612° kparHo 625;
6) 18° - 9° KpaTHO 7.

cda 0}

YnpaxneHus Ans NOBTOPSHUR

887. IIpeacrasbTe B BHAEC MHOTOWIEHA:
a) (2x ~ 5)° - 2x(2x — 1)(2x + 1);
6) 27a’(a + b) — (3a + b)°.

888. Pemmure ypaBHenmue:

l1s 82 38 A
a) gr — % +§x—1—0,

6)8x°+ 122+ 6x+1=0.

889. B Tpéx Kyckax 75 M Tkamu., B nepsoM kycke B 1,5 pasa
fonpine TKAHA, YeM BO BTOPOM M TpeTheM BMecTe. CKOJBKO TKAHM B
KaiKAOM KYCKe, eCJIH Bo BropoM Ha 10 M Gonrme, yeM B TpeTheM?

32. \0/ Pa3noxeHne Ha MHOXUTENN
PasHOCTW N-X CTeNeHeMH

MBI BEIBENH GOPMYJIH OIS PASJIONKEHAA Ha MHOXHTEIH PAasHOC-

ma -b"npun=2un=3;
a’ - b= (a—b)a+b),
a’ - b’ = (a - b)a® + ab + b)).

AHanornyayio GopMyay MOKHO HOAYYUThL ANA n = 4:

a‘ - b = (&’ ~ b°)(a" + b°) = (a — b)a + b)(a® + b*) =
= (a — b)a® + a’b + ab® + b%).
Hrar, 4 4 3 2 2
a' - b = (a - b)(a® + a’b + ab” + b°).

B Ka)XZOM H3 PACCMOTPEHHHIX CJIYYA€B MEI IIDEACTABIAIN pAa3-
HOCTb @ — b" B BHZe MpOM3BE/ICHNA PABHOCTH 4 — b M HEKOTOPOro
MHOTowIeHa. B cTpyKType 5TOr0 MHOrowIieHa XOpOIIO INPOCMATDH-
BAeTCH ONpeAeNéHHAA 3AKOHOMEPHOCTBh: MHOTOYJEH COCTOHT H3 7
YJIEHOB M DAcmMoNIOKeH Mo YOLIBAIOIINM CTelleHAM GYKBH a4, CTeleHb
KaKaoro wieHa pasHa n — 1, xoaddHDUeRT KayKAOTO 9/NeHAa paBeH
eINHHUIE,

MoxcHO NPeATIONONKAT, YTO 1A n = b cupaBefnuBa dopmyna

a’ - b = (a - b)a' + a’b + a’b’ + ab® + b).
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HeicTBATRILEO,

(a — b)(a:a'l +a’+ a’* + ab® + b‘) =a’+a'b+a* +

+ a’b® + ab* - a'b - ®b® - a® - ab* - b* = a® - ¥’
Boobme bmpu awbom n € N

- =@-bea" " '+a b+ . +tad P+

Yrobu yfequTeca B 3TOM, DePeMHOMCHM MHOTOWICHH B npaBol
YaCTH PABEHCTBA:

@-b)@ '+a" " +..+ad" "t +p )=
=a"+a b+ ..+a" 4+ad* ' -a"" -
_ aa—zbs - abu—l - bn - an _ b“.

H3 popMyanl pasHOCTH n-X cTeneHell HeTpYAHO MOAYUuThH dop-
MYJIY CYMMEHI 7i-X CTeneHeil ¢ HeUETHLHIM HNOKA3ATENIEM .

IIpn HeYETHOM HATYPANLHOM OKAZATENE 11 CYMMy g + b" MOKHO
IIpeACTaBUTL B BUAe pasHocTH a” — (—b)". Ilpumensaa k arol pasHo-
CTH 7-X CTeleHE! BEIBSJEHHYI0 (bopMyny W 3ameHsas B He: b Ha -b,
nosyuuM GOopMyny CYMMEI n-X cTencHell ¢ HeETHRIM OKA3aTeNIeM:

a+=@+b)a" - +..-ab" Y.

YacTHHM caydaeM 3Tolt GOpMYNH SABAAETCA M3BeCTHAA BAM

dbopmMyna cyMMbl KyloB:
a’ + b = (a + b)a® — ab + bY).

BameTnM, 9T cyMMy @" + b" NpH YETHOM 1 HEJNB3A IPEACTABHTD
B BHJIC NPOU3BeJeHASA ABYX MHO:KHTeaell, OMMH M3 KOTOPHX — ABY-
ujeH a + b, a Apyroii — MHOTOUYJIEH.

Honyerum, uroa” + b" =(a+ b) - P, rae n € N u n — uéTHoe
YHCHO0, & P — HeRoTOpHI MHOrOYJIEH.

910 paBeHCTBO He ABJAAETCA TOKAECTBOM, TAK KaK, HAIPHMEP,
opa ¢ = 1 u b = —1 ero nesas wacty SyAer papHa 1"+ (-1)" =2, a
opaBad paBHa 0.

+HHH- ¢
7 YnpaxHeHus

890. PasnoxXHTe HA MHOXXHTENH PASHOCTH a' — b u BHDoAEATE
HPOBEPKY ¢ HOMOIILI0 YMHOMKEHNA.

891. PasnomuTe HA MHOXUTEJH!
a) a® - % B) 1 - p% z) 18a* - b*;
6)x —1; r)a’ -128; e) 32x° - 5",
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892. HoKaxmuTe, UTO 3HAYEHNE BBIpAXKEHN:

a) 81° - 3" KpaTHO 6; r) 121° - 2% KpaTHO 9;

6) 13% - 4* KpaTHO 11; x 9°+ 19° kpatHo 100;

8) 17 - 49° kparno 10; e) 101"* - 64 kparno 99.
893. PaanoyxkHTe HA MHOMKHTENHU:

a) @’ + b%; B) b + 1; ) 128 + x';

6)x +y'; r) p* + 243; e) 32m° + 1,

894. Iokamxmute, uTo npu J06oMn € N3HaueHNE BEIPAKCHNA!
a) 24"+ 5! xparno T;
6) 7"*' + 3 - 9" kpaTHo 10.

VT ’/ana:meum ANA NOBTOPEHMA

1
895. Mokaxkure, uTO BRIpaKeHWe zxz - 2x + 4 He mpUHUMAaET
OTPHIATEJBbHBIX 3HAMEHUA,

896. Penmiure ypaBHeHHE:

a) (2x — 1)° — 4x%(2x - 3) = 1,1;
6) (8x + 2)° — 27x’(x + 2) = 12.

- 897.| B xoopAMHATHOH ILIOCKOCTH OTMETLTE BCE TOYKH ¢ KOOP-
auEaTamMu (X,; ¥,), 'ie X, — KOpeHb ypannenna 2+ 6x° — 4x -
- 24 = 0, y, — KOpeHb ypaBHeHHA (y + 3) + 2y + 3}y - 2) +
+ (¥ - 2)* = 0. CKoIBKO TaKEX TOUEK?

33. \’/ NpumeHeHue paznuiHbix cnocobos
PA3NOXKEHNA MHOTOMNEHOB
Ha MHOXHTENN
MBbI paccMoTpesan Tpu cnocofa pPA3JIOKEeHHA MHOrOYJIEHOB Ha

MHOKHTEIH: BhHEeCceHHe o6LIero MHOXKUTENA 38 CKOOKHM, rpynnu-
POBKA WICHOB MHOTrOUMEHA, DIpEMeHeHne GOpPMYJ COKPAIIEHHOTO
YMHOMeHUsi. PacCMOTPUM NPHUMepHI, B KOTOPHIX noTpedyercs
OpPUMEHATH He OGHH U3 ITHX CIoco00B, & HeCKONBKO. B TaKHUX
CAYYAsIX cJeAyeT NMOOBITATHLCA BHIHECTH 3a cCKOOKM ofmuii MHO-
HKHTENb.

[IpumMep 1, PaznoxuM HA MHOXKHUTEJIU MHOIOYJIEH
3x® - 3xy°.
BriHeceM 3a cKOGKH o6Imuit MHOXHTeab 3x. MeeM:
8x° — 8xy® = 3x(x® - ).
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B nonyueHHOM NPONSBefeHHH 3:&?(:1?2 - y"') MEHOXKUTENL X° — y’
MOKHO PasnoXuTh Do GopMyJie PA3HOCTH KBAAPATOB. SHAYHT,

8x° - 8xy° = 3x(x® - y*) = 3x(x — YXx + y).

IIpumMep 2. PasioxXHM HA MHOXKUTENN MHOTOUJIEH
18m® - 48m + 32.
BrireceMm 3a croOxku o6uasi MmEoxHuTeNb 2. Ilomyunm:
18m” - 48m + 32 = 2(9m” - 24m + 16).

Maorowren 9m® - 24m + 16 MoxuO TNPEACTABUTL B BHAe KBAA-
paTa pasHocTH 3m — 4. 3Haunr,

18m® — 48m + 32 = 2(9m® - 24m + 16) = 2(3m — 4)°.

INIpumep 3. PasnoxiuM HA MHOMKHATEJN MHOrOYJIeH
%+ 2xy + yz -2
IIpeacTaBuM CyMMY TDPEX HmepBBIX WICHOB B BBAe KBAADATA CYM-
MEL X B Y
x2+2xy+y2—zz=(x+y)2—zx.
IIpuMeHUE GOPMYNY PA3HOCTH KBAADATOB, HONYYHM:
x2+2xy+y3—zz-(x+y)2—zz=
=(x+y—-2}x+y+2).

IIpunMep 4. PasioxuM HA MEOKHTEIA MHOIOYWIEH
y' - 8y° + 6y - 8.
CrpyunupyeM nepBHIH UNEH ¢ TOCASAHHM, & BTOPON YeH ¢ Tpe-
THHM ¥ BHIIOJHUM DA3N0ONKEHHEe HA MHOKHTEJIH!

V-3 +6y-8=0"-8) -8 -6y =
=W-2"+2+4)-3yly - 2) =
-y-20 +2y+4-3y -
=w-2W -y +4)
IIpumMep 5. PasiomuM HA MHOXKUTEJIN MHOTOWIEH
2a* + 80a® + 1504° + 250a.

CHavana BHHeceM oGl MEHOMUTENE 38 CKOOKE, & 3aTeM NpH-
meHnM GopMyny kybGa cymmel. HMeem:

2a* + 80a® + 150a° + 250 =
= 2a(a® + 15a° + T5a + 125) = 2a(a + 5)°.
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el A

/ Ynpaxwenws

898, PaznoxpTe HAa MHOYXHTENIM MHOTOYJICH:

a) 6m® - 6n’; x) 12a° - 270%
6) —3a® + 3b%; 3) 50m’ — 8n%;
B) xy° — x2%; H) 5x° — 45x;
r) 4am® ~ 4an’; K) 64y - 4°;
x) 5x° — 45; 1) 8a° - 2ab’;
e) 81 - 9p2; M) —63mn® + 28m°.
899. BrmonEnTE pasnoMXeHUe HA MHOMKHUTENH:
a) m — m’; r) 3a° - 3a; x) 8x° - 2x;
6) p* - p ) 4n' - 4n®; 3) 9x° — 25x;
B) -’ + y; e) —Tx* + Tx'; u) 18m® — 32m".

900. JoxaxuTe, YTO PASHOCT: MEKAY KyGOM HaTYpasbHOro
YHACJA H CAMMM YHCJIOM KpaTHa 6.

901. PaznoxuTe HA MHOMKHTEIH:

a) 7p2 - 7q2; e) -m® + m';
6) am® - an’; x) 6n° - 6n';
B) 32 - 505°; a) 50x° — 18x;
r) 27x% - 1245 n) —48a* + 274a%°.
B) a® - a;
902, IlpeacraebTe B BUAE NPOU3BESACHAA:
a) = - B) a — a% n) 2a°b - 2b°
6) 81 ~ m*; r) 3x° - 3x; e) 3a°b — 3ad°.

903. JoxaknuTe TOXKIECTBO
2=y = (- yx + P+ PN+ Y.
904. Peiure ypapHeHHe:
a)x—x°=0; B)x4—x2=0;
6) 4y’ - y = 0; r) 9% - 4y = 0.
905. PasnoxuTte HA MHOKUTENH:

a) 5m® - 10mn + 5n% r) 124’ + 36ab + 27b%;
6) 20p — 50 — 2p’; n) 36x* — 48xy + 1647
B) -9x° — 6x - 1; e) 8a® + 8a’v + 2ab’.
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906.

907.

910.

911.

912.

913.

914

915

BointonHATE pasnodenne HA MHOXHTONH:
a) Tx* — 42x + 63; B) 28x° — 84xy + 63y°;
6) 80 + 40a + 54°; r) 2a° - 20a% + 50ab’.

Pemnre ypaBHeHnHe: 1
a) 11x* + 88x + 176 = 0; 6)2y“—6y+4§ =0.

PasaoxuTe Ha MHOKHMTEIN:

a) 15a + 10b - bab - 30;

6) 75 + 167 — 12mn — 60m;

B) —30k + 30 — 10p + 10kp;

r) 12x° + 12y - 16x — 9xy;

x) -15a° — 60ab + 48b + 12a;
e) —24m® — 24n - 16m — 36mn.

Brinonuure PARIOMKEeHHE HA MHOMKHUTEJH.,

ay m* + m®n - mn - m%; B) 6x2y + 3x° - 6x° - 3xy;
6) p° - p'g + p* - pq; r) 2kp® — AK® + 4k%p — 2kp.
IIpencraebTe B BHAE NPOA3BEICHNS MHOTOWICH:
a)mz—xa—zxy—yg; 5)4-xz+2xy—y2;
6) a’ + b* — ¢* — 2ab; r) 9a® - b® - 24a + 16.
BrInoaHuTE pasnoxeHNe HA MHOMKHTENM:
a) x> -y’ + 8x - 3y; r) 4x2—4y2+3x+3y;
6) 4a + 4b - a® + b*; n) 6a* - 6b° + Ba — 5b;
B) m* — 5m — n® + bn; e) 3m — 3n + 9m® - 9n’.
PasyioKuTe HA MHOMKHUTEIN:
a) xs—xsy—x+y; n)pa—pkz—3k2+3p2;
6) 4a — ab’ + 4b - b*; r) be® - 2¢* - b® + 20",
PasoxuTe HA MHOXKHTENH:
a)xs+3x2+3x+2; 3)7a“+a2+a+7;
6)y’ - 557+ 5y -1; r) 8b° + 3b* - 3b - 8.

. BHINOJHNHTE Pas/oKeHne HA MHOMKHTE/IN!
a) P xsyz— .‘.\:'2‘;,!s + ¥% B) a® — 44® - 8a® + 32;
6) m’ + m®n® + m®n® + 0% r) 27 - 271:.'2 + ps - ps.

. Hpe,uc-ranb're B BHJA¢ IPOH3BEIEHHAA:

a) 4x* - %x; B) x° + 22%" + %

6) %y + 3y"; r) a® - 16a® + 64.



188 Fnana 6. GopMyns COXPALEHHOrO YMHONOHNA

916. PaznoxxuTe HA MHOYKHTEIH;
a) 16m* + 2m; B) a® - a't® + a’b* - ab’;
6) 3k - 81k*; r) a’b — ¢°° - o’ + b°.
917. Paanoxxure HA MHOMXHTEJH:
a) (x* + 1Y) - 485 6) 4a’b® - (o’ + b*)’.
918. Hoxeaxkure, 4TO NpH JIO60M HATYPAJILHOM 72 3SHAYEHUE BHI-
paeHHA:
ay(n +21° - (n + 4)3 KpaTHo 17;
6) (n + 48)° — (n + 7)° xparuo 41;
B)(n + 3) - (n—3)° KpatHO 18.

919. Horaykure, 9TO 3HAUCHHAE BHIPAMKEHUA:

a) b ™_5 KpaTHO 30;
6) 7- 3+ 7 KpaTHO 28.

| | | l | l \
./ ynpaxHeHMa ana noBTOpeHnus

920, MoxaykuTe, YTO BRpAKEHVE IPUHHEMAET JAIIL HOJI0XKHTENb-
Hble 3HAYECHHA:

a) 4 + 2z + 2%; 6) x° — 4x + 5; B) 2x° - 6x + 5.

Ilo ynopazoyeHHOMY PAAY AAHHBIX
22%..:2 3,3,..;8;, 4;4;...;4, 100, rae n € N,

” r+l [ TF

ompejgeauTe ero ofbEM, pasMax, CpeAHee apupmMermIecKoe H Me-
JHAHY, €CHH:
ayn=23; 6)n=28; B) n = 20.
Y10 OPOHCXOANT ¢ KAMAOH H3 XapaKTePHCTHK NMPH YBEJIHYCHHEH
3HAaYeHMA n?

922. Haiigure 3HAYCHHE BEIPAYKEHHA:
a) (8Bm — 3)(8m + 3) — (4m + 3)(16m — 3)
opu m = 10; -1,5;
6) (5x + T3x + 7) — (4x + 7)° npm x = -9; 0,7.

923. Or goma n0 cranumm (epmep poexas 3a 30 Mun. Ha 06-
PATHOM NYTH OH YBeJHYHJ CKOPOCTH HA 25 KM/4Y 1 mOo3TOMY 3a-
rpatnia Ha 10 MuH MeHpIne. C xaxo#t cxopoceThio exan depMep or
JOMA J0 CTAHIUu?
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Lol .>

KOoHTPONLHLIO BONPOCH! X 3aRaHNA

1. Yemy paBen Ky06 CYMMBI ABYX BHIpaKeHHi?

2, Yemy paBeH Ky0 pasHOCTH ABYX BHIDIKEHHHA?

3. Yemy paBHO NMpPOM3BeJIeHNEe PASHOCTH ABYX BHIpa)XeHH# m He-
IOJHOTO KBAXPATA UX CYMMBI?

4, YeMy paBHO IIpOM3BEACHHE CYMME ABYX BHEIpAKeHMii B He-
IOJHOrO KBAJAPATA KX PA3HOCTH?

5. Uemy paBHA pasHOCTh Ky(OB ABYX BRIpaxernit? Hauummre
dopmyy.

6. Yemy paBHa cymMmMa Ky6oB asyX Belpaxennii? Hanummure

dopmyay.

cle o .\
RN 7 DONONHUTENbLHLIG YNPAXHEHUA
K rnase 8
K naparpady 11
924, IlpeacTaBrTe B BHAE MHOT'OYJICHA:
a) (13 - 2a)(2a + 13); x (-2a® + 3)2a° + 3);
6) (32> + 5)(5 - 3x%); e) (5¢® — 4)(4 + 5c*);
B) (4m* - 1)(dm* + 1); x) (2a° + 3b")(3b° - 2a%);
) (7" + 2)(7x" - 2); 3) (-6p — 5¢°X6p — 5¢°).
925. HaliauTe 3HAYeHNHe BRIPAYKEHHAS
a) 206 - 194; 8) 9,8 - 10,7; %) 303 - 297 ;
3 1 4 3
6) 197 - 205; r) 30,2 - 29,8; e) 49 - 50+ .

9268. IIpeoGpasyfiTe B MHOrO4YJIEH:
a) 2xy(x — y)x + y);
6) ~3a’b(a + b)a - b);
B) 5m(m® + 4)(4 - m®);
r) —4a’(1 - 2a°)2a® + 1);
I} (x - 5)(x + 5)(x* + 25);
e) (2 - a’)(2 + a°)4 + a');
x) (m® + 1)(m® + 1)(m® - 1);
3) (8 - 2p°)4p" + 9IN2P’ + 3).
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927. VnpocTuTe BHIpameHHE:
a) 2m — 1 2m + 1) — m(4m + 5);
6) 8(2x° — 3) — (1 + 4x)(4x — 1);
B) (3a + 5}3a — 5) + (a + 6)4 — 9a);
r) (10m — T)}(10m - 3) + (10m + 3X3 — 10m);
R 2y + 102y - 1) — (2y + 5)2y - 5);
e) (6a — 7)(7 + 6a) + (7 — 8a)(8a + 7).

928. PasnoxuTe HA MBOMXKUTEIU:

4 2, 18 «_ 49 4
¢ 4, 8 4_5l s
6) 0,81a" — 0,49b%; B liga'-27¢%
4 2 9 4 6 _ 47 2
B) §m - ghs e) 2,25m lgn.
929. HailiznTe 3naYeHHe BHPAKEHUA:
2 2 2 2
a) 522 - 372 . 392 - 362;
B7 -82° 45 -30
a’-17° 39’ - 27’
6) 2 z - T3 z"
37 -21" 45°-21
930. Pa3snoxHTe HA MAOKHUTENAH:
a) 16x* — 81y B) Lm® -1
81
6) 48a* — 3b%; r) 32 - -;:m“.
931. IlIpencraebTe B BHAe NPOU3BEACHHAA:
a) (2x - 8)° - 9; x) (6x + 4)° — (4x - 5);
6) 16 ~ (5 — 6a)’; e) (7 - 3p)’ ~ (8p + 1)’
B) (dx + 7)° - 25x%; %) (9a + 4)* - (8 + 8a)’;
r) 49m° - (3m + 4)%; 3) (10k — 11y’ — (4% - 6)°.

932. Pa3noxuTe HA MHOMUTENH:
a) 4(2a + 1)° — 94%;
6) 25x° — 16(38x — 5)%;
B) 36m° - 9(10m + 3)°;
r) 16(5k - 11)° — 100%%;
x) 81(2k + 1)° — (& - 8)%;
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e) 8p - 5)" - 9(3p + 2)’;
x) 42x + 9)° ~ 4(x - %
3) 64(2 — 5a)’ ~ 25(6a — 5)°.
933. HafianuTe sHaueHHe BRIpAXEHHA:
a) (2x - 8)° - (8x — 2’ nmpu x = 11;
6)(4a +5b)° - (3a + 4b)’ npua =9 m b = -8.

934. Hokammure, 4ro npu modoM HATYDANLHOM 71 3HAYCHHE BEI-
pakeHHA:
a) (3n + 2) -(3n+ 1) KpaTHO 3;
6) (bn + 1) - (5n - 1) KpaTHO 20;
B)(n+2°-(n- 1) He KpaTHO 6;

2 1 2
r) [l—n + 3] - [IEn + 2] He KpPaTHO 3.

- anoc-m-re Bupamenne
(@ + 1)(@® + 1Xa* + 1a® + 1)a™ + 1)(a® + 1).

936. Kaxoit mudpoil oxaHunBaeTca pasHOCTD
KBAJIPATOB ABYX ABY3HAYHHIX YHCEJ, U3 KOTOPEIX
oaHO oxamyupaerca madpoit 3, a gpyroe — nud-
polt 77

JNanra npaMoyroAREAKA Ha 5 cM Goab-
me ero muUpHHE. Ha ABYX CMeMXHHX CTOPOHAX

9TOTO MPAMOYTOJBLHHKA MOCTPOSHE! KBAAPATHI,
PasHOCTH ILIOmMAaKeX KOTOpHX paBHa 85 cx’, Hafi-
OUTe MAOIane: OPAMOYTOABHHKA,

Ha xBagpaTHOTO JAHCTA JKECTH CAeJAJH s
KOpPoOKy, BHIDE3aB IO YIJIaM KBAAPATH €O CTODO- .
Holi 6 cM E sarEyB noayuHBImmHecs Kpas (puc. 16).
Haftznre pasmepsr THCTA H 00BEM KOPOOKH, 6CIH Puc. 16
IIomazs eé aHA Ha 456 cM° MeHbIIIe IIOMANY JHC-

Ta JKEeCTH.
K naparpagy 12
939. IlpepcraBrTe B BHAE MHOTOYWIEHA BbIpaXieHMe:
1 2Y 1 ¥
a) (Em + 5) : B) (Zx + gy) :

RS )
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2 2 1,,Y
n) (0,5a — 4ab)*: 1) [-éa"'bz - 1§b2) ;
1, 3 :
e) (0,6¢d + 5d)%; K) [lgys + szyz) ;
4 2
x) (3m® ~ 0,2mn)%; ) [5 4,3 22x ) :
1 1 2
3) (Bxy + 0,3x°)% M) [3§m‘n2 + 1§m2n) .

940. Hafinure ogHO4YNEH, OIPY NOACTAHOBKE B PABEHCTBO KOTO-
poro BMECTO M MOJYYAETCH TOMXKAECCTEO:

a) (3x + m): = 9x° ~ 30xy + 25y2;
6) (m — 2a)* = 49b° - 28ab + 44°;
B) (m + 4y)° = 2* - 8xy + 16y2;

r) (3p — 2m)° = 9p° + 24pk + 16k°;

2
n)(2a+lbj = 4a° + ab + m%
2
1,1V _ pe_1 1.
e)(x ) m? - gxy + gy*.

941. Mooker nu Ipu KakKuX-1u00 3HAYSHUAX DepeMeHHOM GhITh
BeDHEIM DABEHCTBO:

a) (2x + 5)° = 4x° + 25; B) (4m + 5)° = 16m*® + 29;

6) (3k — 7)° = 9K® - 49; r) (Ta - 8)° = 494° + 40a?
942, VipocTuTe BHIpa)KeHHe:

a) (2x + 3y)* - (2x — 3y)s  B) (3a — 4b)° + (2a + 6b)%;

6) @x+3y)* + 2x - 3y);  r)(5m - 2n)’ - (4m + n)’.
943. HajiauTe 3HAYEHUE BHPAKEHHS:

a2 -+ + 2 mprx =2, y=-2;

6) (32’ -8’ - (8’ + b)Y’ npua = —%, b=-1,5.,
Hoxaxure Toxaecrso duodanra Anexcauapuiickoro:

(@ + b3 + d%) = (ac + bd)’ + (ad - bc).
B paGorax Jleonapaa Jiijepa HCIONB3YETCA TOMKAECTBO

@ + e’ + ¢sP) = (pr + cgs)’ + c(ps - qr)’.
Jlokasxure aro TOKAECTBO,
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946, HoxaxuTe, 4TO KBAApPAT YHCJA, ABJIAIOIIErOCA CYMMOMA
KBAADATOB ABYX PA3NHMYHAEIX HEJABIX YHCEJ, MOMKHO MPEACTABUTH B
BUJe CYMMBI ABYX KBAAPATOB IEAKX YHCEJ.

947. HokaxuTe, 4yTO HPH JIOGOM 3HAUCHHUH X CYMMA KBALPATOB
ABY4YNeHOB X + 3 1 x — 3 Ha 36 Goarllle HX YABOEHHOI'O NMpOHN3Be-
JeHusd,

948. JokaxuTe, YTO Op¥ AKWG0M 3HAYEHAHR X BHPa)XeHAE
(8x” + 4)* - 3(8x” + 5)x” + 1) npuHUMaeT OZHO U TO XKe 3HATCHMHe.

JlokaxXuTe TOXAECTBO
(107 + 5)° = 100n(n + 1) + 25.

ChopmynmpyiiTe npaBHAC BO3BeACHHA B KBRAPAT HATYPAIBHOINO
qucsaa, okaayusapomeroca undpoit 5. Haliaure nmo sromy mpasmiay

sHavenue cremened: 15°, 35%, 557, 85%, 1052,

950. PasnoxnTe HA MHOMHUTEAHN:

a) x* + 10x* + 25; r) 16p° + 8pk® + k%
6) 4a* - 12a° + 9; x) 4x‘ - 12x%% + Qy";
B) m* - 20m?n + 100n7; &) ga + 1 o't + L',

951. IlpexcraBeTe B BUAe NMPOM3BEACHH:
a) —28a + 4a® + 49; B) 20a°b — 25b° — 44;
6) —36m® + 60m — 25; r) 24x%° - 9x* - 165°.

952. Hokax<uTe, YTO MHOro4JeH He npnnmaae'r OTPHLIATEb-
HBIX 3naqemm

a)m -2mn+n® +p;

6) 2a° + b* - 2b + 1;

B)9x"+y3—6x+ 1;

rx'-2xy+2° -2+ 1;

) 1 - dab + a®b® + a® + b’

eym’+n’+6m-4n +13.

953. MoxeT M NPUHUMATE OTPHLATEILHLIC 3HAYCHHUA MHOLO-
yJjen:
a) x* -~ 16x + 65; B) a° — 2ab - b%;
6) m® - 10m + 24; r) ¢’ + 2ab + 2b°?
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954,

953.

K naparpady 13

IIpeacTaBbTe B BHAE MHOrOYJICHA BEIPAYKEHHE:

a) [ m? - gn]s; B) [-mn _ _:_nz)s

6) [-—-m + ;n]s r) [ =m®+Tm n)s

Henoabsya dopmyny kyba CyMMEI HJIH Ky0e pasHOCTH,

HafiaAnTe 3HaYCeHUe CTelleHH:

956.

957.

958.

959.

3
a1l 621% 8195 1) [33) :
¥npocTuTe BHIpa)KeHUE!

a) (3p - 4)’ + (11p - 8)%;

6) (2k + 3)° - (6k + 5)%;

B) 2y(x + 2y)° + (x - 2%

) 22(2x - y)’ - @x + y)°.

HaiiauTe 3HavueHNe BHIPAKCHUS:

a) 1252° + 150x° + 60x + 8 npu x = -0,6;

6) 64 — 144m + 108m* - 27m® npu m = 3

Hpencru?Te B Bijle MHOTO'LIEHA:
a) (x + y); 6) (x-y).

Henoabsys TospecTsa, moaydeHuble B Ne 958, npencrass-

T B Bjjé MHOrQ4JIieHA BEIDaXKeHHne:

960.

961.

a)y(m+1)Y; 6)m-1)" 8)(@2a+bd: 1) (a-2b).

l'Ipe.nc'rash're B BHAe MHOI'O4JjJdeHA:
a) (8x — 2yN9x° + 6xy + 4y°);
6) (5m + 3nN25m® — 15mn + 9n®);

B) [51:; 5b)[ =—a®+ab+ 25b’)
r) (0,25m® + 4n) (—m" —mn+ 16n=).

Haitanre sHEa9eHHe BHIDAKeAHSA:
a) (2x — 3yN4x® + 6xy + 9x°) Ipn X = 2% Ay= 1-;—
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1 1Y1, 1_ 1, _2 . _ -1
6)(2x+3y)[4x2 6xy+9y)npnx 3 Y 12.

962. IlpeacraBiTe B BEAE NPOW3BEACHHA:
a)l-0,125m° R) 64x® - y°;

3 6 _l_ [
6) 0,008a" + 1; e)p + 64’”

B) 8x° — 0,001y x) m' - n’
r) 0,027p° - 274% 3) m’ +n’.

963, Paznoxure HA MHOXRKHUTEIH:
a) 2502° — 300x%y + 120xy” — 16y°;
8

3 2 2 ., 8 3
6) Sa +6ab+25ab + 25b.

964. Hoxamuare, UT0 3HAUYCHUE BHIPAKEHHA:
a) 29° + 46° kparrO 25; B) 12° + 13° KparH€o 157;
6) 114° — 33° kparno 81; r) 31° - 19* xparro 1911,

965. PaznoacnTe HA MHOMHTENH:
a) 2x + p)° - 2% 8) 8p° - (p + 1)%;
6) (m ~ 8n)° -~ m®; r) 27&° + (2k - 3)%.

966. HailiauTe 3HAYeHHEe BHPAXKEHHN:
8) %(8,57’ - 5,57%) - 8 - 8,57 - 5,57;

6) %(2,76’ +6,24%) + 3 - 2,76 - 6,24.

967. JoxaxnaTre TOXAECTBO:
a) (@ — b)(a + b)® — ab) = a® - b%;
6) (a + b)(a - b)* + ab) = a® + b%;
B) (a + b)((a + b)° - 8ab) = a® + b°;
r) (@ - b)(a - b)’ + 3ab) = a° - b°.
968, Hoxaxmure, uro IpH a106oM 1 € N:
a) 6" - 2" — 1 xpateo 23;  6) 5" - 6" — 8 kparmo 21.
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969.

970.

971.

972,

973.

974.

PasnoxuTe HA MHOKHMTENH:

a) 3,4x° - 8,4y%; r) 0,26m* — 0,25n%;

6) 0,164° + 0,165% o) 2,5p' - 2,5k%;

B) 3x* - 35%; e) 16a° — 16b°.
Hpenc'ranm'e B BHOE¢ MHOTOYJIeHA BRIPAXKEeHHE:

a) (2x + y + 32)% B) (5m - 4n + 8)%

6) (4a - 3b + 2¢)%; r) (7p — 2k - 6)°.
[IpeacTaBbTEe B BUAE MPONSBEACHUA MHOTOUICH:

a) 2,5x° + 30xy + 90y 5) 8a® ~ dab + %b”;
6)3m2-4m+1%; r)6k2+2k+%.

IIpecGpazyiiTe B npousBeeHUue:

a) 90x* — 240x° + 160;

6) 72a° - 27 - 48a";

B) 8m’n + 24m*n’® + 18mn®;

r) ~76x°y% + 120x3y3 - 48xy".
PasnoxuTe Ha MHOXKUTEIN MHOTOWJIEH:

a) 12m?* - 6mn - 9n + 18m;

6) 4p + 24kp - 8k - 12p°;

8) 1204° + 48a° - 1004°p - 40ab;
r) 9¢’d® — 6¢d ~ 36¢cd® + 24cd’;
nDm’+8m*—m-38;

e) 2a° - 34 - 50a + 75;

x®) 2+ 9 - 9x — &%

3) ~18 — 9m + 8m® + 4m®.
Penmure ypaBHeHne:
aym’+6m’-m-6=0;

6) x° — 5x” - 16x + 80 = 0;
g -3 g8 P =0

r) 27m — 90 = 3m® — 10m?;
) 9x° — 16x = 27x° - 48;
¢) 8a° + 12a* — 18a = 27.
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975.

976.

977.

Pa3noanTe HA MHOMHTEIH:
a)3m—3n+ma—n2;

6) a® + 5a - b* + 5b;

B) 9x° - a® + 9x ~ 3a;

r) p’ + 5p — 49" + 10g;

x) 16x° — 9y* — 20x + 15y;

e) 100m* - 30m — 49n° - 21n;
x) 24a + 20¢ - 86a° + 25¢°;
3) 70m — 49m* ~ 30n + 9n’.

[IpeacTaBbTe B BHAEC OPOH3BEACHHA MHOTOWIEH:
a) 4a® — dab + b* - 4;

6) 9 — 25x° + 30xy - 9y%;

B) 36x° — 25 + 60xy + 25¢%;

r) 16 - 2dab ~ 16a* — 9b%;

x) 9n® - 16m® + 40m - 25;

e) 254° — 20a + 4 — 4b%;

x) 16¢> — 9m® — 42m ~ 49;

3) T0x + 25 — 365° + 49x°,

[IpeobpaayiiTe B NpOH3IBEACHHE® MHOTOWIEH:
a) 20x° - 45y° + 30y - 5;

6) 27¢* + 60ab — 12a° - 75b%;

8) 186% + 24a + 8 — 200m%;

r) 48p° + T2pk + 27Tk - 274"

Hpenc'ranh're B BHAe NPOH3BEeAE€HHA MHOTOYJIEHOB BHIDA-

KeHHne:

a)x'+x"+1; 6) x* + 4.
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B aToil rimaBe HAYMHAECTCA CHCTEMATHYECKOE H3YYeHHE (PYHKIIHO-
HaJXbHO# NMHUU. PacemaTpuBaeTca NoHATHe PYHEIUM, rpadur
GYHKUIHH, BBOAUTCS COOTBETCTBYIOIAA TEPMHHOJNOrHA (He3zaBH-
cHMas NepeMeHHad, apryMeHT, o0JacTe onpeaeneHua PyHRIHNH;
3aBHCHMMAaA NepeMeHHAaHdA, GyEKOHA, obnacTe sHAYeHMit GYHKINN);
BBOAUTCA PYHKIMOHANLHAA CHMBOJHMKA, PACCMAaTPHBACTCH NPHUMe-
HeHHe NOHATHA GYHKIHH B MNPAKTHYECKHX CHTYAIIMAX, B TOM YHCHe
rpajpuuecKoe NpeAcTABJIeHHe CTATHCTHYECKHX AAHHEIX. B 3TOM
ryaBe NOAPOOHO pacCMAaTPHBAKITCA IPAMAA IPONOPIHOHAABHOCTE U
AuHeHBaA QYHEKONA, YYTh MeHee NOApPOOHO — cTeneHHasaA GyHKIHA
¢ HATYDAJNBHBEIM NOKaszaTeneM. JInHefiHaa GyHKnuA H €€ rpadux
MOMOrYT B M3Y4YeHHH JHHEeHHEIX YPABHeHHH ¢ ABYMA MepeMeHHBIMHA
H BX rpadHAKOB.

§ 14. GOYHKUMU U UX TPADUKA
34. YV Y70 Takoe GpyHKums

PaccMoTpuM ABa MHOMKECTBA: MHOMecTBO X ABY3HAUHBIX UHCEN
H MHOXXECTBO Y HATYDaJABHHX YHCelN, Koropele menpme 10 000.
KamaoMy aneMeHTY MHOXecTBa X MOCTABHM B COOTBETCTBHE TOT
3JIEMEHT MHOXKECTBa Y, KOTOPHIf ABAAeTCA KBAJPATOM 3TOrO ABY-
sHauHOro unciaa. Hanpamep, uneny 12 coorpercTeByer uucao 144,
auciry 37 — uncno 1369. Ilpm sTom nwboMy aA€eMEeHTY MHOMKECTBA
X COOTBETCTBYET €MHCTBEHHEIH 3JileMeHT MHOM(ecTBa Y. Takue co-
OTBETCTBHA HABLIBAIOT PYyHIYUAMU (OT NATHHCKOTO ¢)IOBa functio —
COBEPIICHAE, HCHOJIHEHHE).

OnpeaencHue Gyaknued HaIbBaeTCd COOTBETCTBHE
MeRAy ABYMA MHOMKECTBAMMH, IPH KOTOPOM KaMIOMy 3JeMEHTY
OXHOr0 MHOKECTBA COOTBETCTRYET eXMHCTBEHHbIN 31eMeHT APYTOoro
MHOKeCTBa.

B paccMOTpDeHHOM HNpHMepéeé COOTBETCTBHE MEMAY MHOMECT-
BOM X H MHOXXeCTBOM Y O6BLIO 3amaHO onncaHMeM. DYHKIUM YacTo
384a0T AaHAJTUTHYECKH, T. €. ¢ HOMOIBbIO Gopmya,
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IIyers x — mepeMeHHasi, MHOYKECTBOM BHAYEHUH KOTODOM AB-
JSeTCS MHOXXECTBO JBY3HAYHEKIX UHCEN, T. €. MHOXKeCTBO X, a y —
nepeMeHHasd, MHOKECTBOM SHAYEHHHR KOTOpPOl ABNAKTCA MX KBaX-
parTei, T. . DOAMHOMKECTBO MHOYKecTBA Y. TOrAa cOOTBEeTCTBHEe MEXAY
MHOXKecTBaMu X B Y MOXHO 3azaTh GopMynoil:

y=x%

3naueHusa nepeMeHHON y saBucAT OT 3HadeHui x. Ilepe-
MEHHYI0 J HA3LIBAIOT 3Q6UCUMOIL NepeMeHNOU MIH PyrKyuei, a
EPeMeHHYIO X — He3a8ucuMoll nepemennoll NN apzymernmon (OT
JIATHHCKOTO CNOBa argumentum).

B paccMoTpeHHOM IpHMepe Bce ABYSHAYHHIE HHCIA ABJIAIOTCH
3HAYEHUAMU GPZYMEHMA, 8 COOTBETCTBYIOLME MM KBAXPATHL — 3Ha-
YeRUAMU PYRKBUU,

PaccMoTpum popMyam b = a2 +a - 12 n y =

x - 2. STH-

MH dopMynaMu sazaoTcs GyExnuu, JefcTBHTENbHO, KAMIOMY
SHAYEHHMIO TEePEéMEHHOH @ COOTBETCTBYET €AMHCTBEHHOE 3HavYe-
Hue mepeMeHHoit b. Hanpumep, ecnix g = —2, o b = —10; ecau
a=0,10b=-12; ectn a = 5, 7o b = 18. Kaxaomy 3HaAYEHHIO
IlepeMeHHO# X, OTIMYHOMY OT 2, COOTBETCTBYET eAWHCTBEHHOE
sHAYeHMe nepeMeHHoit y. Hanpumep, ecau x = 0, To y = 0; ecnu

x=4,Toy=2;ecmmx=-1,Toy= %

T'oBopaT, aro ¢pyEKLua b = a? + @ — 12 onpefieleHa HA MHO-
JKecTBe BCeX 3HaYeHMt DepeMeHHoB g unu uTo obaacme onpede-
Aeruf 9ToM PYHKIUM eCTh MHOXKECTBO Bcex uncen. PyHROHUA

¥= x—2
T.e., 00JacThIO OmpeneaeHAs 3Tol QYHKIMH SBIACTCH MHOMKECTBO
BCeX YHuceJ, KpoMe uucaa 2.

Boolme obnacTbio onpeseneEna GYHKOINM HASHBAIOT MHOXKECT-
BO 3HQUEHMI apryMeHTa.

Ecnu mepemeHnsan y apiaderca GyHEKOHER OT NepeMeHHOH X, TO
HMCHOOJb3YeTCA 3anuch ¥ = f(x) (amraerca: sy papeH [ oT X»). Ecan
dyEKIHA 3a0aHa BhIPpaXKeHHeM ¢ HepeMeHHOH X, TO cUMBOMOM f(x)
o0o3HauAeTCH BEIpAYKEHME, KOTOPHM 3agaérca yHruus. Hanpm-
Mep, BMECTO 3alHCH ¥ = X MOKHO 3anucaThk f(x) = x.

IlycTts, manpumep, Tpebyercs HaliTu suHaueHEne (QYHKOHH
y = f(x) opr x = -2, rge f(x) = x* — 2x., Toraa f(—2) — sHaue-
HHue paHHON dyHxkIMH xpH x = -2, T. €. f(-2) = (-2 -2 - (-2) =
=4 + 4 =8, Aranormuno, f(1) = 12-2-1=1-2= -1,

onpeneyeHa HaA MHOMKECTBe BCEX dHCE), OTAHYHBIX OT 2,
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Byksa f — 310 uMA panHO# GPYHKIMHM, NPABHAO COOTBETCTBHA,
Iaa ofosHavenns GQYHKUMI HCIOAB3YIOTCA U Apyrue OykBH Jaa-
THHCKOrO KJH rpeveckoro aaxdasura: g, b, ¢, ¥ u 1. a. Hanpumep,

h(x) = x2 + x - 12, ¢(x) = ﬁ Ana o0o3HadYeHUusd apryMeHTa

byHEIME Yame BCero MCNOJAb3yeTcd OYyKBa X, HO NPHMEHAIOTCA H
Apyrue OyKBRI: @, {, r U T, A.

Bce 3HaueHHNA, KOTOpHe NPUHUMAET PYyHKINA, 0OpasyoT MHO-
JKECTBO, KOTOpOe HA3LIBANT 0o0racmbio 3HaveHull Qynrxyuu. Ha-
HpuMep, GYHKIUA § = |x| IpMHMMAaeT HeOTPUMLATE/IbEBIE 3HAYCHNA,
T. e, eé 00JACThI0 3HAYEHHIT ARNAETCA MHOMKECTBO BeeX HeoTpMIa-
TeJbHHX YHCeJI.

He BCAKOE COOTBeTCTBUHE MEXAY MHOMECTBAMH ABJseT-
ca dyarnueii. Hanpumep, cooTBercTBHE, IPH KOTOPOM KAMAO-
MY HATYPaJdbLHOMY YMCJY CTABHUTCA B COOTBETCTBHE €T0 NPOCTOMH
Jenurens, He ApngercA Qynkuneit. leitcTuTenHO, CYIECTBYIOT HA-
TYpaJbHBEIE YHCAA, KOTOPHIM COOTBETCTBYET 0ojlee OHOIO IIPOCTOrO
penurens. Hanpumep, uncny 6 cOOTBETCTBYIOT UKCIO 2 H 9uCI0 3,

Me1 paccMoTpen OpuMephl QYHKIIHIA, B KOTODBIX 3HAYEHHSA &+
rYMeHTa ¥ 3HaueHNs ¢yHrRuuil npeacraBadior coboi uncna. Taxue
(GYHRIHUN HASHIBAIOT YUCAOELIMU QYHKUUAMY.,

3aMeTHM, YTO B MaTEeMATHKE PACCMATPHUBANIOTCA ¥ HEUMCJOBBIE
¢ynxnun. HanpuMep, KaskAoMy pamUOHAJNBHOMY YUCJIY COOTBET-
CTByeT €AHHCTBEeHHAs TOYKA HA KOODAHHATHOH npamoit. 3to cooT-
BeTCTBUE ABJIETCS PyHKIIHCH.

B kypce anreSpsl MBI rJaBHEIM o0pasoM OyAeM 3aHHMATHCH
H3y9IeHHeM YuUCIOBHX QyHKNHHA. C TaknMH QyHKIUAMH BH YiKe
HEOZHOKPATHO BeTpedasuch. IIpHBegéM mpHMephl.

IIpumep 1. Ilycrs aBTOMOOHIL ABHXKETCH CO CKOPOCTHIO
70 kM/u B Teyenne 4 4, § — npoiizenuntit UM oyTh (B KKJIOMETpaXx),
a ! - BpeMd ero gBmkeHnd (B yacax).
IMepeMennas s apaderca ¢yHrnueit or 2. 1y QYHEIHNIO NMOXKHO
3a1aTh dopmyoii:
8=TOt, rae 0 < t < 4,

IIpumep 2. IIycTs p — nepumMerp KBajgpara (B CAHTHMeET-
pax), a X — AJHMHA ero CTOPOHEL (B CAHTHMMeTpPAaX).

IlepeMeHHada p apagerca GyHKNUeHR OT X, KOTOPYIO MOKHO 3a-
AaTs GopMynoi:

p=4x,rae x > 0.

IIpumep 3. KamgoMy HaTypaJbHOMY YHCIY 7t IIOCTaBJIEHO
B COOTBETCTBHe YHCIO M, KOTOPOE NMPH AelIeHHH HAa 3 B UACTHOM
BaéT n n B ocraTke 1.
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IlepemerHaa m asngerca GpyHKuuei or n. Aty DYEKOUIO MOK-

HO 3agaTh Qopmynoi:
m=3n+1,raene N.

IlpumMep 4. Ilepsyio 4acTh OYTH OT 03€pa A0 CTAHLIUM TY-
pucT nmpomén 3a 3 4 co CKOpocThIo 4 KM/u, 3areM 1 u oTARIXAN, &
TIOCHEe OTABIXA OCTABIIYIOCA YACTh NYTH AC CTAHIIMM TYPHCT MPOmEN
3a 2 9 O CKOPOCTEIO § KM/,

PaccroaHue 8 (B KAIOMETpAX) OT 03€pa A0 MECTa HAXOXKACHMA
TYPHCTa ABaAeTcA GyHKnHe# BpemeHH ¢ (B uacax).

9Ty PYHKIMIO MOXHO 3azaTh TpeMsa dopmynamu. Korgza
Bpema ¢ maMeHderca or 0 5o 3 u, paccToAHMEe OT 03epa AO MeCTA
HAXOMXKJCHNA TYPHCTA PABHO 4f KM, T. €. 8§ = 4¢, eciu 0 < ¢ < 3.
B nepuog or 3 o 4 9 paccTOAHNE OCTAETCA HEM3MeHHBIM, PABHHIM
12kM, T. €. 8= 12, ecim 3 < t & 4. Koraa Bpemsa ¢ uaMenserca or 4
A0 6 u, paccroanue paBHO 12 + 5(t — 4) KM, T. e. 8=12 + B(t — 4),
ecam 4 <t < 6.

9T0 MOXKHO 3aIlMCATH KOpoue:

4, ecin0 <t < 3;
8 = <12, ecau 3 < § < 4;
12+ 5(t -4), ecind <t < 6

4¢, ect 0 < ¢t € 3;
8(t) = 112, el 3 <t < 4;
bt-8,ectmd <t = 6.

OfaacTbi0 onpeeneHuda 3TOM GYHKNHH CAYKAT BCe UHCAA,
YAOBIETBOPAIOIIAE NBOMHOMY HepaBeHCTBY 0 < ¢t < 6. Ecmu Qynk-
nua ¥y = f(x) sapgaHa dopmynoit U eé obiaacTe onpefeNeHHA He
yKaazaHa, TO o0nacThi0 onpefeneHua PyHKnUM [ ABASETCA MHO-
JKECTBO JONYCTHMBIX 3HAYEHMI] mepeMeHHOM X B BHIpakeHHH f(x).
4x -8
2x -2
061aCcTE IONYCTHMBIX 3HAYEHMM TNlepeMeHHOl X B BRIpAXEHUH
4x -3
2x -2

JobaBuM, UTO, NOMHMO OnHUCAHEA U GOPMYN, QYHKIXMA MOMHO
sagaBaTh Tabnuneti. Tak, emé B JipepneM Baeuaoue B XVIII B.
A0 H,d. Osimm cocTaBieHB TAGAMIBI, B KOTOPHBX HATYPAJILHOMY

1
4MCAY i CTABMANCH B COOTBETCTBHe umcia n?, nd, = u n? + nd.
DaKTUYECKH ¢ NOMOMbIO 3THX TAGAML GMAM 3agaHKW PyHKDUM,

Hanpumep, obnactes onpeaenenusa PpyHKnuu f(x)=

» T. €. MHOMECTBO BCeX uHces, KpoMe 1.
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loreppuna Bunsrenbsm JleibHuy
(1646—1716), Hemeukuin dunocod,
martemMartuk, GusnkK; oguH n3 cosga-
Tenen puddepeHumansHoOro U nHTe-
rpanbHOro UCYUCNEHUS.

XOTHA ompejeseHne QYHKIMKU OBIJIO JAHO JHUIIL Yepe3 ABe THICAYH
JIeT, a caMm TepMHH nosasuiaca B paborax I'. B. Jleitbuuna 8 XVII B.

Ha xaxnom xKejle3HOZOPOXHOM BOK3aJje ecTh TabJuIa CTOM-
MOCTH IIPO€3/1a Ha IIPUTrOPOAHBIX 3JIEKTPONOE3ZaX B 3aBUCHMOCTH OT
30HBI, B KOTOPO# HAXOAUTCA NYHKT Ha3HAYEHHUSA. JTO TAKKe HpUMeEp
TabJIUYHOrO 3aJaHuaA PYHKIIUHA,

AR \

NEEEE /4 YnpaxHeHus

IIyers MHOMecTBO X COCTOHT M3 BCeX IENBIX YHCeN, a
MHOXKeCTBO Y — 3 Tpéx uyucen: —1, 0 u 1. ITocTaBuM B COOTBETCTBHE
KaXA0OMY OTPHIIATEeJILHOMY YMCIy MHOXKecTBa X uucio —1, HyI0 —
0, a KaXXIOMY HOJOXKUTEJBHOMY YHHCAY — uHcao 1. 3To cooTBer-
cTBHe sABJaseTcHa (yHKuuel (o6BAcHuTe nmouemy). O603HAYMM ITY
byaKIuI0 OYKBOH (.

a) Haiinure: @(—40), ¢(-1), ¢(0), ©(25).

6) Yxaxkure obnacre onpefeneHus # o6gacTh 3HaUeHHH GyHK-

Iuu Q.

980. daHbl COOTBETCTBUA MEMXAY 3JIEMEHTAMH HEKOTOPHIX MHO-
JKECTB:

a) KaXkJOMy YYeHUKY IIKOJEI IIOCTABJEHO B COOTBETCTBHE UYe-
THIPEX3HAYHOE YHCJIO, COOTBETCTBYIOLIEE I'OAY ero POMKACHUA;

6) KaIOoMy OHIO B I'oAy IOCTABJEH B COOTBETCTBHE YUEHHK
IIKOJBI, POGUBIINICSA B 3TOT AeHb;

B) Kaxx oMy HaTypaJbHOMY HYHCJAY IIOCTaABJIEH B COOTBeTCTBHE
OCTATOK OT AeJIeHHUs 3TOre 4YHcja Ha 7

I') KaXJA0MY MOJIOKUTEIBHOMY YHUCIY IIOCTABJIEHA B COOTBETCTBUE
TOYKA Ha KOOPAMHATHOM NPAMOM, pacCTOSHHE OT KOTOPOH A0
Hayajaa OTCYETa PaBHO 3TOMY YHCJHY.

Kakne 13 3TMX COOTBeTCTBUI ABiAloTcA Gyukuuamu? [Touemy?
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981. Oyrroua sanana Tabauneii:

o[ ] 1| 2] 3] a]s|6] 7] 8] 9
v a3 (] 9 12 15 18 21 24 27

6) x 1 2 8 4 5 8 7 8 9
w | 1| 8 | 27| 64 | 125| 216 | 343 | 512 | 729

)| x} 1| 2] 3] a]s5]e] 78]
/] 16 25 as 45 55 85 75 85 95

Dl x| 1| 23] 4] 5|6 7] 819
5 1

12 6 3 24 2 i-]11,51 1=

y 4 7 3

IMoxbepute dopMyay, KOTOPOA MOKHO 3aAATH STY (QYHKIIHIO.

982, dyEKnusA, 06JaCTh ONPeACACHNA KOTODPO — MHOMECTBO
{-8, -2, -1, 0, 1, 2, 3}, sagana dopuyuolt y = x? — 3. BagaiiTe a1y
GyHEIHIO Tabanmeit.

983. ®yrrnusa sagana dpopmynodt y = (x — 1)x + 5). B rabaune
VKas3aHbl 3HAYCHNA aprymMeHnTta x ¢ maroM 0,5 (xasxaoe ciuezylomee
sHadeHHe X Gosbme npeabiaymero Ha 0,5). S3anonrsnTe TAGIHLY, BH-

YHCJAUB COOTBETCTBYIOINNE JHAYCHUs (PYHKITHN:
X -2 -1,5 -1 -0,6 0 0,5 1 1,6 2
Y

984. OyEROuA 3amaHA opMynoit ¥y = 1 rme -3 « x < 3,

CocTaBbTe Tabiuny ¢ maroM 1 M 3aIONHUTE €€, BHIYHCIMB COOTBET-
CTBYIOICe 3HaAYeHNE PYHKIIHH,

985. ©ynxnua sagana opmyaoit y = 2x — 3.
a) Haitanre 3HaueHus GYHKIHUHN AJgA 3HaAYEHHI apryMeH-
Ta, paBpnx —1,5; 0; 2; 3,5.
6) Ilpu xakoM 3HauYeHHHM APTYMEHTa 3HAUYeHMEe DHYHKIMH
pasao B; 1; 0; =72
5x — 10
986. ©yHKOna 3apana GOpPMyNoiH y = 3 Haiignre:

a) 3HaueHme ¥, echu x = —7; 5; 2,2; 3'31“;

6) sHageHue x, ecan y = —3; 10; -g; 0.
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987. dyuruna sagana dopmyaos f(x) = 3 — 2x. Haliaure:
a) f(=3); 1(0); A(2,5);
f) aHaueHMe ApryMeHTA X, HpH KoTopom f(x) = -17;
f(x) = 0; f(x) = 117.
988. Haua dpysxuusa ¢(t) = 8 — |2t + 1|. Hattaure:
a) (=2) + ¢(-1) + ¢(0) + o(1) + ¥(2);
0) 3aHaueHHe APTYMeHTA, Opu KoTopoM @(t) = 0; @(t) = 3;
o(t) = 5.

989. HaiianTe 3HAYeHNe QYHKIUN § =
x=1;mpux =2,

990, Hanm pyuroun g(x) = 2x2 + 8x — 5 n h(x) = x* — 5. Haii-
ANTe 3HAYEeHHMS APTYMEHTA, NPH KOTOPHIX £(x) = A(x).

991. Haiinnre ofnacth onpenesieHNA GYHKILNMN:

{3 -2x,ecinx < 1,5
upHu

2x -3, ecanx > 1,5

4
a)y=10x - 3; P)yﬂx(x-3);
1
6)y_x_59 n)y_xz_ls
B)y=a?—8x+ 2 Oy ot

992, |IIpn Kaxux sHavcHUAX b 06aacTeIO OnpeneneHns PYHKINH
ABJIAETCHA MHOKECTBO BCeX UHCeN, ecHu:
2 2x

a) ¥ 2 +2x+b )y [

x—l[—b?

Haiimrre BCe 3HAYEeHHA b, MPH KOTOPHX OGAACTBHIO Ompe-
AelleHNA JYHKIHH ABAAIOTCA Bee YHCIa, KpoMe X = 1, econm:

a) f(x) = _x-2 6) h(x) = M

x*-2x+b’ |« -1] -8

994. Noxaxure, 4To o6AACTHIO sHaYeHUH DyHKIMN AsaAwTCA
TOJBKO IOJIOXKUTEALHBIE YNCTA, ECHM:

2x? -6+ 5,
2 +|x|+1’

995. Kanengapnr 3a Mait TeKyIero roga CTABHT B COOTBETCTEME
Ka)KAOMY YNCIY MeCsLA ONpefeéHHEIH AeHEb HeleIH. 3TO COOTBETCTBHe
Apngerca dbyEKIMel (mouemy?).

a) Ykaxxure o6JacTh onpefeNeHua srolt dyHknuu,

2 +5x-7

a)y= ﬁ)y— _lxl_l
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6) Haliaure snauvenne QyHKIHUM ANA 3HAYEHHH aprymen-
Ta, paBHHX 3; 11; 20; 28.

B) HailianTe sHRAYeHNA APTYMeHTa, JJIA KOTODHIX 3HAYEHA~
eM PYHKIHUH ABAAGTCA BTOPHMK; NATHUIA.

996. PyHKIMA 3814HA OTHCAHNEM: KAKAOMY HATYPANBHOMY UHC-
ay x, re 10 < x < 20, nocTaB/en B COOTBETCTBHE OCTATOK OT AeJIeHHA
aTorO uMcaa Ha 5. 3agaiite ary dyHKuMIO Tabaunei.

997. Pyaxuus, obaacTs onpeaeseHNA KOTOpoil — MHoMecTBO B, rae
B={x|xe N,1 < x < 20}, sagaHa OIHCAHHMEM: KAXKAOMY YHCIYy X
COOTBETCTBYET YHCJIO y €ro HATYPAALHBIX AeanTeneif. 3anaiite sty
byEROUIO TabIHnei.

998. 3axnalite Tabnuneit pyaxuuio:

_ {2x, ecin x € {3, -2, -1, 0);
Y= 122 -1, ecnu x Q1,2 3.

999, IlepeHilt Yac OIYTH BEeJIOCHIOEAMCT €XAJ CO CKOPOCTRIO
12 xm/4, a BrOopoili vac — co cxopoceThio 15 xM/u. Paccroanue s
(B KUNOMeETpAX), HpolileHHOE BeJIOCHNICANCTOM ¢ HAYANA ABUKCHUA,
ecTh GYHKOMA BpeMeHM ero ABMiKeHud ¢ (B yacax). 3agaiire pyuk-
UHUI0 8 OT { ABYMS BRIDA/KEHMAMH.

B napke Gnl1a BeIcaskeHa cocHa BeicoTO# 1 M. 3a xam-
AbIfl TOA B TeueHHE MepBHIX 5 JeT €€ BHICOTA YBCJHUYHBANACL HA
0,8 M, a 3a xakaNHA caegywmuii rog — Ha 0,4 M. Kak namens-
JaCh BHICOTA COCHEI B (B MeTpax) B 3ABHCHMOCTH OT BPEMEHH X
(B roaax) B reuenue nepsux 10 ger? 3apaiire GyHKIMIO A OT X ABYyMA
dopmynamu,

1001. Jokaxxure, 970 popMynamMu y = (x + 52 — (x - 6P =
y = 20x 3azaHa ofHA M TA e GYHKIUA,

1002. 3anaiire Goree mpocToit popmynolt Gpynxmmio;

aAy=(x-24x + 2) + b;
6)y=x(x—8)+ 4(2x - 1);
+1) +(x-1)°
gy - G-,
(x-2f-(x-4)
2 .

1003. IIpn kaxoM 3HAYeHMH @ GHOPMYIB
y=x-(x+a)x?-2x+1)ny=15x%-0,5
B3aJAIOT OAHY H TY e QYHKIHIO?

y=
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REE NN A
NN 7 YnpaxsHeHus AnA NOBTOPEHMA
1004, IIpencTasbTe B BHAe KBAZPaTa ABYYJIECHA:

_ 232 Apt, 1,:_1 1.2
a) 4 — 12a2b? + 9aibt; 6) 9:‘:2 3%y + g¥%
1003. IIpeacraBbTe B BUJe MHOTOWJICHA:
a)(a + 5P - (a - 3)% 6) (x - Tx + 7) - (x — 42
1006. Paano:xuTe HA MHOKITENH:
a) x° - x; 6) 81a* — (8a — 2)*.

1007. Pemmnre ypaBHEHHE!
a) xt—16 = 0; 6) x3+5x2-9x-45=0.

1008, B xoopanHATHON IIIOCKOCTH NOCTPOHTE OKPYIKHOCTH C
eHTpoM B Touxe M(3; —4) n paguycoMm 5 eguHHL,. YKAKNTE KOOP-
HAMHATE! TOUEK NepecedueHHs OKPY KHOCTH ¢ OCAMH KOOPAMHAT,

Yuopmmqem{uﬁ PAA AAHHLIX COCTOMT H3 IEJIBIX YHMCeJ.
Moxxer an 6uTh ApobBIO:
a) pasMax pazna; B) MOAA;
6) cpeanee apudMeTHUeCKOe pPAJA; r) Meguaga?

35. \0/ Mpadux pyHkumm

" x4 - x)
PacemorpuM dyHRIN0, 3afaHHYO dopMynol y = .
MHO:KecTBe X, Me X = {x] -2 £ x < 6}. CocraBuM TRPauLy cOOT-
BEeTCTECHHLIX 3HAYUECHMH APTryMEHTA U GYHKIHH AAdA LeJBIX 3Haye-
HHUH X}

x | 2] 1] 0] 1] 2] 3] 2] s 8
1 1 1 1

6|22 o |21l | 2 112 o |-2}} -6
v 2 2 2 2

OrMeTHM HAa KOOPAHHATHON NJIOCKOCTH BCEe TOUKH, KOOPAWHA-
TAMH KOTOPEIX CJAYXKAT COOTBETCTBCHHHIC 3HAUYECHUA HEPEMEHHBIX X
u y (puc. 17). It ToukH HaMeualT HEKOTODYIO AuHHIO, Jna TOro
yTo6bl NMeTh GoJee TOUHOe HpelicTaBiAeHHe 00 3ToH JMHMH, HYKHO
K TOYKaM, IIOCTPOSHHLIM Ha pHCYHKe 17, 7064aBUTEL HEKOTOPRIE IPO-
MEXYTOUHHE TOUKH ¢ HelleJEIMH abcuuccaMi, YAOBACTBOPAIOIIAMA
ABOHHOMY HepapeHCTBY —2 & X % 6. Bce Takye TOYKH MBI IOCTPOUTH
He MOJKeM, TAK KaK UX OecKOHeuHoe MHOKecTBO, Ho MBI MOKeM
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HOCTPOMTH YaCTh B3 HHX, COCTABHB Gosiee «ILIOTHYIO» TaGauny, Ha-
npuMep ¢ marom 0,5;

x 2 | -15] -1 | -056] 0 0,5 1 1.5

1 1 1 7 1 7

—4— | -2= | -1= - 1- 1-—-

v 6 5| %2 | s © 8 2 8

x 2 | 25| 3 | 35 )] 4 | 45 ] 5 | 55| 6
7 1 7 1 1 1

y 2 (15 (13 | 5 0 {15 (-2 |45 | -6

OTMeTHM HA KOODAMHATHOR IJIOCKOCTH BCe TOYKH C KOOpAMHA-
TAMHM, B3ATHMHU 13 Tabiuus (puc. 18).

¥a

-2-1[01 2 8 4'5 6= =2:-1

e 4

Puc. 17 Puc. 18

MH BHAUM, 9TO OTMeYeHHBle HA pHCYHKe 18 Touxm mocrarou-
HO ACHO HaMeYaloT KpUBYIO nuHMIO. COeIHHUEB 3TH TOYKH IJIAB-

Hoit HempepuIBHOK JuHMeil, NoTyanM rpadur QyEKRIMN ¥ = *(4 2- ) ’

rne -2 < x < 6 (puc. 19).
Onpenenenue I'padpuxoM GPyHKIMH HAZMBACTCA MHO-

JKECTBO TOYEK KOOPIAMHATHON NAOCKOoCTH, A6CHHCCH KOTOPHX paB-
HH 3HAYCHHAM APIryMEHTA, 8 OPAHHATHEI — COOTBETCTBYIOIIHM

3HAYCHMAM PYRKIHH.

PaHee Mul paccMoTpean crnocolnl sananua pyuxkuuu dopuynoii,
Tabauneit, onucagHeM., PYHKOHIO MOXKHO 3aAaBATh H rpadurom.
Tax, kapauorpamma — rpaduueckuit cnmocod onucanusa paboru




Tnawa 7. Pynkumn

Puc. 19

cepaua, ceilcMorpaMma — rpadudeckoe onucanue konebanuit 1mou-
BBl B 3ABECHMOCTH OT BPEMeHHU H T. X.

Ha pncysre 20 usofpakés rpad@nx MSMEHEHHA TEMIIEPATYDHI

BO3AYXa B TEMEHHE CYTOK.

T, °Ch
14
3
12
1
-1 /02 4 /8 101214 16 18 20 22 24 ¢,
-3

Puc. 20

Srum rpadpuxom zagana dyaxoua T or ¢, re 0 < ¢ < 24, 1o
rpaduxky MB MOXKeM HaliTu sHaueHUe dyHKRNUE T 109 YKA3AHHOIO
BHAYEHHUSA aApryMenra t (T.e. 3HAUEHHe TEMIEPATYDH AJA OIpe-
HeJIEHHOTO MOMEHTAa BPEMEHN).

Ha#igém, Hanpumep, 3nauvenne T aas ¢ = 8 (YCTAHOBHM, KaKan
TeMmepaTypa 6uia B 8 u), JInA $TOro MpoBeAEM NMEPNCHAMKYIAD K
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ocH ¢ uepes TOURY ocH ¢ ¢ abcuuccoil, paBHOit 8. Touka nepecevenns
aTOro MepneHANKYAApa ¢ rpaduroM PYHKOEH KMeeT OpAMHATY,
paBHy10 1. 3HauuT, Ipu ¢ = 8 sHAYeHHe PYHKNUHU paBHO 1 (B 8 0
TeMINepaTypa Boaayxa Owln1a pasHa 1°C).

Ilo aroMy rpaduKy MOMHO HANTH TaK)Xe, B KAKOEe BpeMA TeM-
nepaTypa BO3nyxa Ownlla paBHA HYJIIO, Obla BHIDE HYAS WM HUMe
HYJIff, KOT/la OHA BO3PACTAJNA WIH yOLIBana, Oblna Hanboabinei nan
HauMeHbIneH.

PyEKOUA NMPUHUMAET 3HAUCHHE, PABHOS HYJIO, B TeX TOYKAX,
B KOTOPHIX rpabur dysrmun mepecexaer ock afcmuce. B marHOM
chyuae T =0npuit="1.

DPYHKOUA NPUHEMaET NOJOMHUTENbBHbE SHAYCHHA HA MHOMKe-
CTBe TeX 3HAYeHHI apryMeHTra, KOTOPHIM COOTBETCTBYIOT YACTH
rpaduKa, pacnojioKeHHHe Bhlle ocH abcumce, T.¢. T > 0 npn
T<t< 24.

DYHKOHS NPUHUMAET OTPHOATEJbHEIe SHAYEHHA HA MHOXe-
CTBE TE€X 3HAYEHUHE APTryMeHTA, KOTOPHIM COOTBETCTBYIOT YACTH
rpaduKa, pacmonoXKeHHLIe HUXKe ocu abcmuee, T.e. T < 0 mpu
0<st<T.

DyHKRIUSA TpUHEMaeT HanGoJbllee 3HAUEHHME, paBHOe 3, NpH
t = 13,5, 1 HauMeHbIIEE 3HAYEHME, DaBHOE ~2, mpH { = 3, T. e.
maunboaemeii B TeueHRe cyTok Guia Temneparypa T = 3 °C, a Ham-
MeHpmelt T = =2 °C,

OrMeTuM BaXXHYI0 ocoleHHOCTH rpadpuka dynxouu. Ecau Tou-
Ka M(x,; y,) npuHagne:xmT rpabury dyuxnounr y = f(x), 1o eé
KOODAMHATH! NIDHM MOACTAHOBKe ofpamalorT GopMyay, 3ajalongyo
byHKIMIO, B BepHOE THCIOBOE PABEHCTBO, T. . f(x,) = y,. ¥ ofpar-
HO, €CJIM KOODAMHATH TOIkH M(x,; ¥ )
IpH ODOACTAHOBKE B GopMyiry ofpaiaior
eé B BepHOe YHCJOBOS PABEHCTBO, TO 3TA
TOYKA MIPMHANJIECIKHUT rpadHKy AaHHOHK
¢dyrrnuu (roBopAT, uTo rpaduEr PyHK-
IHH NPOXOAUT 4epe3 ZAHHYIO TOUKY).

3aMeTHM, YTO HE¢ BCAKAA JHHUA
(mm poofllle MEOMKECTBO TOYEK) MOJKeT
CAYKBTh rpadnkoM dyHxnuH. Hanpn- N R
Mep, rpaduxoM PyHKOHUE He MOXKeT + 1 —
6mTh OKpyRHOCTH (pHC. 21), Tax Kak -1
HaliiéTca npsaMad, NEepOeHANKYIISpHEAA
ocH abcumce, KOTOpAA [epecedéT oKpPyxK- Puec. 21
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HOCTh B ZBYX TOYKAX. 3HAUHT, B 3TOM CJIyYae HADYIIAETCH YCJIOBHE
OJHO3HAYHOCTH, COTJIACHO KOTOPOMY KaKIOMY 3HAYEHUIO ApPryMeH-
TA COOTBETCTBYET eMHCTBEHHOE 3HAYCHHEe DYHKINH,

cleda b A

Yl ./ YnpaxHenua

1010. Kaxaa u3 xpuBBIX (pHC. 22) MOXeT CAYXHTh rpaduxom
bysraun?

Ui

ny

01

Purc. 22

1011, ®yuxnua sapana GopMyaolt y = x2 ~ 5, rge -8 < x < 3.
a) 3anosanuTe Tafnuny u mocrpoitte rpadux GYHKIMH.
6) 3anumuTe ¢ TOMOMLIO ABOMHOrO HepaBeHCTRA 00JACTH
aHadeHnH gaHBOH PyHKOHAN.

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

1012, IlocrpoiiTe rpadux PyHKIUM, 3aaaHHON dopmMymoii:
1
ay= §x+1,me—4<x€6;

6)y= ——3,rHe-2< < 3.

1013. Tpaduxom dyHROUH ¥ = f(x), re -3 < X < 5, CAYyXHUT
kpneas (puc. 23), Haitanre mo rpaduxy:
a) sHaYeHHe PyHKIUY ¥, ecau x = —1; 2; 5;
6) sRavyeHMe APTYMEHTA X, ecau y = —1; 0; 2;
B) obsacTe 3HaYeHHN QyHKIMMT;
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Puc. 23

r) Hauboarnree 3HadeHEne QPYHKITUN;
) HaEMeHbInee 3HaAYeHHe QYRKONN,

1014, dyuxoua y = g(x), rae -3 < x < 6, s3agana rpadpuroM
(puc. 24). Haitaure:

a) sHaueHHe (YHKIHH, COOTBETCTBYIOIee 3HAUYCHUIO ap-
ryMenTa, pasHomy —2; 0; 2; 3,5;

6) 3HaYeHUA apryMeHTa, KOTOPDHIM COOTBETCTBYeET 3HAYe-
HUe PYHKIRR, paBHOe 2; —1; (;

B) ABRa KaKHMX-HBOYAL sHAUCHUA APryMEeHTa, KOTOPBIM CO-
OTBETCTRYIOT MOJMOKHUTENBHEEC 3HAYEHUA QYHKIUN;

I') TPpH KakKMX-HAGYIE 3HAYEHHA APryMeHTa, KOTOPHIM
COOTRETCTBYIOT OTpHIATENbHEIE 3HAYCENA QyHKRIMM;

B) 3HadYeHHe aAPryMeHTa, KOTOPOMY COOTBETCTBYET HAU-
MEHbINGe 3HAYCHNE QYHKIUM;

€) 3HAUCHHE APryMeHTa, KOTOPOMY COOTBeTCTBYET HaH-
Gosbimee 3HAUEHMEe QYHKITHH.

va
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10135. I'padpuxoM QYHKOHHK CAYRUT OTPEIOK, KOOPAUHATAMHU KOH-
LIOB KOTOPOro ABAAIOTCA TOUYKH (—-3; —-1) 1 (7; 4). Haueprure rpadpux
¥ HalfgnTe MO rpaQUKy SHAYCHHA:

a) byHxOnm y, ecan X = —1; 1; 3; 5;
0) aprymenTa x, ecan y = -1; 2; 4,

1016. Ilocrpoiite rpadux GYHKOMHE, 3aaHHOM CIEAVIOIMMM OITH-
caHmeM:
a) Ka)ka0MY InCIy MHOMecTRa {X|0 € x < 5} cooTmeTCTBY-
€T NMPOTUEONOJIOMKHOE eMy YHCJIO;
6) xaxkaoMy uncay mHoxecTBa {x|1 < x < 6} coormeTcTBY-
eT ofparHoe eMy YHCJIIO,

1017. @®ynxnous 3azaHa OMHCAHHEM: KasKAOMY INCIY, IPHHALIe-
skamemy MHOXecTBY {0, 1, 2, 8, 4, 5, 6, 7, 8, 9, 10, 11}, cooTBer-
CTBYET OCTATOK OT JeJieHns 3Toro 1uchaa Ha 4. ITocrpolite rpadux sroi
dyEKIMKY, 3aTAmMHTe MEOKECTBO €8 3HAYCHMUI,

1018. Boga B 6ake umeer Temnepatrypy 15°C. IIpu HarpesaHun
TeMnepatypa Boaul y (°C) u3MeHAeTCA B 3aBUCHMOCTH OT BPEMEHH
marpepanus x (MuH), CocraBuan rabanny:

x|1011]2|3|4]5]|]6]|]7|8(9![110]11]12
y |15[(30 (45160 ]| 70|80 90| 95| 98 [100]100]100(100

ITouemy 3aBHCUMOCTE ¥ OT X ABAAeTCA PYHKOHei?

ITocrpoiite rpaduxr aToit pyaknun (BeiGepure MacmTal: egUHHIE
10 OCH X cOOTBeTCTBYeT 1 MHUH, egnuune no ocu y — 10°C).
Hcoonsaya rpadpnr, BLEIACHUTE:
8) KAKyI0 TeMIepaTypy HMeJia BOJa depe3 3 MMH; Yepes
4,5 muH; yepes 9,5 MUH nocae Hadaa HATPEBAHUA;
6) yepes CKOJBKO MHMHYT NOCJA€ HAauaja HATPDEBAHUA TEM-
nepatypa cTana paeuoit 65°C; 85°C; 100°C.

1019. ®ynxuma sapaHa hopMyao y = 4x — 5. [IpuHagIeKnAT aN
rpaduky srolf QyHKOHA TOUKA:
a) A(2; 3); 6)B(-1; -9); B)C(3; 10); r)D(0; -5)?
1020. U3BsecTHO, uUTO TOuKa A(2; —1) NpmHAANEIKUT rpaduKRy
byuknun y = f(x). Hafiaure k, ecnn:
a) f(x) =kx + 1; B) f(x) = 2kx% + 1;
6) f(x) = 2x + k; r) f(x) = |x - 8| + 2&.
1021. Ha pucynke 25 usobpaxxén rpadUK H3MeHEHUA TeMIepa-
TYPHI BO3AYXa B TeueHHe CYTOK. Hcnoabsya rpaduk, OTBeThbTE Ha
BOIIPOCHI:
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T.2Ch

|

[
e

.

012 14 16 18 20\22 24¢,u

 Puc.25

&) B KOTOPOM 49ACYy TeMIEPATYyPa Bo3Ayxa Osura pasua 0°C;
B KAKHE IPOMEXYTKM BpeMeHM oHA Onina Bnume (°C;
amxe 0°C;

6) B KaKWe MPOMEXYTKH BPeMEHHM TeMOepaTypa MOHEMKA-
JAach; NOBHIDAJACH; KOTAa OHa Obina caMoil BRICOKOM;
camoit HH3KOM?

1022. Ha pucysxe 26 naobfpaxéH rpadHK 3aBACHMOCTH MACCH
KaHUCTPH ¢ 6eH3UHOM OT 00BéMa OeHanna. Halkzure no rpaduky:
a) Maccy IOycToil KaHMCTDHI;
6) Maccy KAHHCTDH ¢ OAHUM ANTpoM O6HBUHA;
B) Maccy OZHor'o AuTpa GeH3nRA,
r) o0béM Der3uHA B KAHUCTPE, KOrAa oHAa HanoAneHa GeH-
SHHOM IOJHOCTBIO.

2
O 2:46 8 101214161820V,a
Puc. 26
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1023, Ha pucynxe 27 n3o0pakén rpadHK 3aBACHMOCTH TOPMO3HO-
r'o nyTH ABTOMOOHIA Ha MOKPOM ac(albTe OT CKOPOCTH €r0 JABMIKeHUA.
OrBeThTe Ha CJeAYIOLINe BONPOCEHL.
a) Yemy paBen TopMo3HO# ODyTh aBTOMOOGHNA NPH CKOpOC-
ta 50 km/q?
6) Kakoe BHaYeHMe CKOPOCTH He JOJKeH NpeBHIIATH
aBTOMOGUND B ACKAL, YTOOH €r0 TOPMO3HOH NyTH OBLI
He Goasne 40 m?

&M A

2001
160+
120+t
80 4
404

Ol 20 40 60 80 100120 V, xn/u
Puc. 27

1024. Ha pucynke 28 n3ofpaxén rpadHK ABUKeHHSA TYPHCTA,
KOTODHIA OTHpaBMiICA OT CTAHNUN K O3€py, A4 3aTeM BOSBDATHJICA HA
crannuo. Iloasayacs rpadMKoOM, OTBEThTE HA CJAeAYIOIIHe BONPOCHI.

a) B xoTopoM yacy OTHpPaBHJICA TYPHCT OT cTanmun? Kor-
na oH npudna k o3epy? CKoOJIBKO YACOB OH OPOBEN Y
osepa? Koraa BosppaTuiCa HA CTAHIUIO?

6) C xaroit ¢ckopocThHIO MEA TYPHCT A0 o3epa?

B) Kakoi#i 6ni1a CKOpPOCTH TYpHCTA HA DA3IMYHEIX YYaCT-
KAX NYTH, KOTAA OH II&J OT 03epa A0 CTAHLUMH?

8, KM 4

64

= b G A n

1 2 8 4 6 6 7 8901011121314 t.x
Puc. 28

o)
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1025. ®yaruus sagasa GopMyoit y = x2 — 8x + 9. Hatiaure:

a) 3aHaueHHMe PYHKIMH OPH 3HAYEHAH APTYMEHTA, PAB-
HOM 5; —2;

§) sHaueHuUA APryMeHTA, KOTOPHIM COOTBETCTBYET 3HaUe-
HHue QyHKIMH, paBHOE 2,

1026. ®yaxnua, obaacrb ompefeleHHA KOTOPOH — MHOMECTBO
ONHOSHAYHHX YACEJ, 38JaHA ONMNCAHAEM: KaXKIOMY YETHOMY YHCAY X

COOTBETCTBYET g, 2 KaMAOMY HeUSETHOMY UMCJIY X COOTBETCTBYET g
Bagaiire sty PpyExmmio Tabauneii.

1027. Yncso noceTuTesneii KHAOTEATDA B PA3NTHUHbNE JHM HeAeau
npupeaeHo B Tabaune.

IlorepensEuk [Bropauk|Cpena ‘-Iernepr'l'[mn Cy66ora |BockpeceRne
328 403 381 459 639 727 685

Haiiaure cpegnee apudpMeTHyecKkoe 1 MeANAHY DARA ZaHHHX (pe-
S3YJBTATH OKPYIJINTE A0 IEeAHX).

1028. Or nyaxTa A 20 DYHKTa B BeJIoCHIIeAMCT €XaJ CO CKOPOCTLIO
18 KM/q, a 0OpaTHO OH €XAaN ¢O0 CKOPOCTHI0 12 KM/Y M 3ATDATAN HA
nyTs n3 B B A Ha 1 u Gonpme, yem Ha nyTh U3 A B B, Haiiaure pac-
cTosHHe OT A n0 B.

1029. PemuTe ypaBHeHMe:
a) 25x% - 9x = 0; 6) x*-8lx=0.

36. \./ Mpaduueckoe npeaACTaARNSHME
CTATUCTMUHBCKMX AAHHBIX

Jna HaTAAAHOTO NPEeACTABACHHA CTATHCTHYECKHX AAHHEIX MC-
NOJAB3YIOTCSA MX PasnudHble rpadpuueckue n3obpamenud. OgHUM M3
BHAOB TAKHX HAMMIAAHLIX NPEACTABJCHHE ABIAIOTCA Kpyzoesie dua-
zpammvi. PaccMoTDHM npuMep.

Hsyyus pacnpefenesye BpeMeHH B TeUeHHE CYTOK JKeHIDUHAMM,
paboTalomuMu Ha dabpuxe, cocrasuan Tabaunoy.
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Pa6ouee Coun Homarmaee Orawix Jopora ua paGory
BpeMs X034HCTBO H ofiparHO
84 Tu 4,54 3u 1,64

ANa NOCTPOeHNdA OO 9TUM JAHHBEIM KPYTrOBOM ZHArpPAMMBI HYy M-
HO HANTU LEeHTPANIBHBLIE VIV, COOTBETCTBYIONME NAHHKIM Tal-
JrnE. Ilonkblil 000poT paauyca BOKPYI HEHTpPa Kpyra cocTas-
aser 360°, uro coorsercrsyer 24 wacam. Torga 8 wacam Gyzmer

L]
COOTBETCTBOBATE YIOJ -3-5% '8 = 120°. Ananorauno uaizém oc-

TaJbHBIE YTJBI % -7 = 106% 3607 - 4,5 = 67,5% 360 .3 = 45°
33? -1,5 = 22,56°, IlocTpous aTH YIJibl B Kpyre, MOJy4YUM KPYTOBYIO

ZUArpaMMy paclpefieJIcHHS BPeMEHM KeHIMWHaMH, paboTanomuMu
Ha dabpuke (puc, 29).

HWrorga KpyroBhle JUArpAMMBE OBIBAlOT HeYAOOHEIMEH Jad
YTeHns, OCOOEHHO eCAH JAaHHBIX MHOTO W OHM ONHM3KH HO 3Have-
Huio. Torga anst HArNSAHOTO NPENCTABIEHMA AAHHBIX MCIOJIL3YIOT
cmoabuamvie Ouazparmb, Ha pucysxe 30 norkaszada cronbuaran
AuarpaMma i pacCMOTPEeHHOTO BhIIIe IPUMepA.

Jaa Haraaguoro maobpaxKeHus

AMHAMUKK M3MEHeHHMS CTATHCTH- 10‘.'5
YeCKUX JAHHBIX NPHMEHAIOT emé 0
OAMH BUA rPadUYeCKOro OpefcTas-
NeHns ARHHBIX ~— noauzox., HAna 87T u
ero HJAJIOCTPAIUH DACCMOTPHM 174 .
MpHMeP. 6l

5...

41

3 |-

21

11 ﬂ :

e l. J_ ’
0 e— P

Puc. 29 Puc. 30



§ 14. DyHKUMK U WX rpadukK 217

B mepsom noayroaEm 2003 roza sasoa moayana npudmab
B 10 man pybOneit. Pacnpezenenne nprbulin no MecalaM NOKA3AHO
B Tabinne.

Mecan | flaeapr |Peppans| Mapr | Anpenb Maii Hwase

IIpubeinsn 1,4 1,8 1,5 2,1 2,0 1,7
(Mrm p.)

B roopanHaTHOH NIOCKOCTH Ha ochm alcauee GyaeM oTMeUaTH
HOMeDp Mecsna (aaBaps — 1, deppans — 2 1 T. A.), B3AB B KaUeCTBe
eIMHHYHOI'O OTPe3Ka OTpe3ok AnuHo# 5 rnerox. Ha ocm opammar
OyaeM oTMeuaTh NpuGuine 3aBoja (B MIH pybaeit), B3AB B KavecTBe
€AHMHUYTHOrO OTpe3Kka oTpe3ok AauHO#d 10 Kierox. OrMermM TOYKRA
(1; 1,4), (2; 1,3), (3; 1,3), (4; 2,1), (5; 2), (6; 1,T) u coenHHUM HMX
nocnesoBaTeNbHO oTpeskamu (puc. 31). I[loayuenraa nomaHas u
€CTh NIOJIATOH, NIOKA3SNMBAKOIAI pacnpezeneHie TpubLIMU 3aB0AA IO
MecAnaM.

Boobnie, ecin AaHHLIE [IPeACTABJEHL! B BHAe TabAHIBI 4acToT,
TO BJIA DOCTPOGHUA MOJHIOHA B KOOPDAMHATHOMN IJIOCKOCTH OTMeva-
IOT TOUKHM, abcHmccaMa KOTOPHX CAYMAKAT CTATHCTHYECKHE NAHHHE,
a4 OpAMHATAMM — HX 9acTOTEI. COeIMHNB MOCAEAOBATENLHO 3TH TOY-
KH OTpesKaMM, NoJY4aloT IIOJHI0H pacupeRefieHHs AaRHBIX.

T T “J;-. ]

1l
i

— —

i b

i |

!.- T . ..I I--|.. __\
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HHH- ¢
/? npaxHeHua

1030. CocraBbTe TabaKIy 4acTOT, KPYroByI0 AMarpaMmy, cToj0-
4aTyio AUarpaMMy ¥ HOJIMIOH PAXA AaHHBIX:
a) 2; 2;3;3;3; 3; 3; 4; 4; 4; 4; 4; 4; 5; 5; 5;
6) 2; 3; 3; 4; 4; 4; 4; 5; 5; 5; 5.
Ha#igure gia xka)kporo psijaa DaHHBIX 00BEM, padMmax, cpegHee
apudMeTHYECKOE, MOAY U MeAHAHY,

1031. Ha pucyuxe 32 mpuBefeHa Kpy-
rosad auarpamma ormeTox Iletu mo 6mo-
JOTHH, MOJYUEHHLIX B TEYEHHE YeTBEPTH.
Mawma cuuTaer, 4yTo 3a 4yeTBepTh Ilera noay-
YHUT ABOMKY, IIala Nnojaraer, 4TO Y ChIHA B
yeTBepTH Oyner «Tpu», a cam Ilers yBepeH,
YTO ero YeTBepTHasA OTMETKA — «4eThIpe».
HMcxoaa U3 JAaHHBIX KPYTOBOM AHArPaMMBI,
cocTaBbTe YMNOPAAOYEHHBIN PpAJ AaHHBIX
¥ HalguTe BCe CpefHHEe XapaKTEepPHCTHKH
aroro psaga. Kakumu U3 HUX NOJbL30BAJIUCH
Puc. 32 Mama, nana u Ilets ana 0o60CHOBAHMA CBO-
HX BBIBOAOB?

1032. Ha pucyuke 33 npuBelieHa cTojbyaTas auarpamMma pac-
npeAejeHUsI KOJUUYeCTBa pabouyuMx CTPOUTENbHON OPUIrajgbl, MMelo-
[UX pasJuuyHble KBaJIU(PUKaIMOHHEIEe pa3paabl. C moMouibio cToN0-
yaTo# AUarpaMMbl OTBETHTE Ha BOIIPOCHI.

a) CkonbKo pabouux MMeEIOT BBICIIMI 5-i paspsaa?

6) Croapko paboumx umeror 1-ii paspsaza?

B) KaxkoBbl pasmax, 00B€M M Moga AaHHOTrO pajga?

r) CocraBbTe TabaHIly 4YacTOT yIOPALOYEHHOTO pALA AaH-
HBIX.

n) Haitaure cpenHee apudmernyecKkoe ¥ MeIUaHy OaHHO-
IO pAza.

1033. Ha pucyHke 34 npuBeaéH IIOJHUI'OH YaCTOT HEKOTOPOTO
psina garabix. CocTaBhTe YNOPAAOYEHHBIN pAJ JaHHBIX U HalauTe:
a) o6mém;
6) pasmax;
B) cpegHee apupMeTHYeCcKoe;
r) Mony;
O) MeiuaHy.
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1034, Manrpunku 7 «A» Kiacca DOCHHUTANH, CKOJBLKO Pa3 3a Yer-
BEPTH UX BHIBHIBANH K JocKe. Iloayumunack rabauna:

AHBJpeeB 6 Eauceen 4
Bopncos 8 Kyros 11
Bacuiren 5 Hspanos 7
I'paués 2 Kprinos

Jarnos 12 JleGenen 10

Kaxoe 2 rpadpuuyecKHx OpeACcTARJeHUIl YNOpAZOUEeHHOro pAAA
BAHHHIX Ienecoo0pasHO UCHOJb3OBATD JJIA CPABHWUTENBHOTO aHAAH-
38 pes3yJILTATOB?

TTocuuTaiiTe ANNHY ca0B (KoJMHgecTBO OYKB) B IpHBEAEH-
HBIX HHKe OTPHBKax cruxorsopenust A, C, Ilymknna «H nane
MBI TIOIITH — M CTPaX OOHAN MeHdA...» (1832) m < maMaATHuK cebe
BO3ZBHMI HEPYKOTBOPHBIH...» (1836). IlocTpoilte moauronw aug mo-
JYy4eHHBIX PAXOB ZAHHBIX.

* % %

M nane MBI NOIINM — M CTpaX OOHAN MeHA.
Becénor, nop ceba noJxas cBOé KONBITO,
KpyTra pocToOBIIMKA ¥ AACKOTO OTHA.

Topauuii kanan KUP B KONYEHOE KOPHITO,

U nonan Ha orme meuéHHH# POCTOBIUK.

A a: «JloBepait MEe: B celf KA3HHN UTO COKPHITO?»
Buprunuii Mue: «Moii cbiH, cell Ka3HH CMBIC) BeJINK:
OzHO cTAMaHME MMEB BCETAA B IIpeAMeTe,

JHp ROKHIKOB CBOMX COCAJ ceit anoli cTapur
M ux 6e3:KaJOCTHO KPYTHJ HA BALIEM CBETE...»

®* ® %

51 naMATHEUK cefe BO3ABHUI HEPYKOTBOPHBIMN,
K HeMy He zapacTér HApOAHAA TpOMA,
BoaHécca BriIlie OH IVIABOIO HEMMOKOPHOM
Anercanapuiickoro croana.
HeT, Becr s1 He yMpy — fgyllia B 3aBeTHON Jupe
Moit npax nmepeXHBET H TNCHLA YOSHUT —
H cnasen Oyay s, AOKOJAL B HOAJNYHHOM MHMpe
JHuB 6yAeT XOTh OAUR IUHT...
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1038. Jana dyaxnma f(x) = 4 — x2. Haiianre f(—3), (-2), f(0)
u f1).

OZHO M3 ABYX HATYpaAbHBIX uHCea LN JejeHMH Ha 5
FaéT ocraTok 4, a Apyroe — ocraTok 3. Kakoil ocraTox moayunres
NIpH JeJieHHH HA 5 pomsBeleHUs CYMMEI H PA3HOCTH 9THX 4YHCeNn?

PaznoxaTe HA MHOXHTENH:

a) 2a? + ab — 6b%; 6) 4a® — 4ab - 3b°.
Cla \
T ¢

1. Haitre onpepesienue ¢pyaxun, [Ipueegure npumMep GyEKOAH,
sagaHHON dopMynoil. YKaKHTe He3ABHCHMYIO H 3aBHCUMYIO Nlepe-
MEHHEE.

2. KakoBa ofnacte onpegenenns dbyExnmmu, sagaaBoi dopmy-
noit:

KoHTponbHue BONPOCH! N 3a/8HNNR

7
2¢ -6

a)y = xt - 8; 6) y= ?

3. Uto nasmpaerca rpapuxoM GyHxmunu?

4. Haveprure rpadur Kaxoi-HN6yApr GYHKIMM B HOKAMKHTE,
KayK HaiiTu no rpadury:

a) 3HA4YeHAe GYHKIONH, COOTBETCTBYIONIee 3aJaHHOMY 3HAYCHHIO
apPrYMeHTA;

0) sHAYEHHAA APryMeHTa I/1A YKA3AHHOTO 3Ha4YeHuA GyEKOUA,

5. Kax ysnaTs, 4To Touxa A(X,; ¥,) UPHHALNEXKHUT rpaduxy
dyuxnan, sazasnoit dopMynolt y = f(x)?

6. Kakue BEAH rpadHyecKOro HpeAcTaBAeHHA AAHHBIX HCIOIbL-
3YIOTCA B CTATHCTHKe?

§15. JAUHEAHAR GYHKUNA
37. V Mpaman NPONOPUMOHANBHOCTL

B npeamipgyniem maparpade MB NO3HAKOMHJINCH ¢ IIPHMEpAMHA
byurumit, KoTopre OmManM 3agaHEl Tabauneilt, dopmynoit, oomeca-
BueM, rpabmkroM. B sToM maparpade ME HaUMHAEM 3HAKOMHTh-
ca ¢ PYHKOHAMH, 3aJaPacMBIMH GOopMyNIaME, B KOTOPHIX NIpaBad
JacTh — BHIpaXXeHUe onpeAeJéHHOro BrAA. IIpocredimed M3 HHUX
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ABnAeTCA QyHKONA, 3agaBaeMas GopMynoii, B NIpaBoi 4aCTH KOTO-
poit — oxHOUJIeH nepBoil crenenu ¢ oaHoll mepemennoit, dia sroi
GyHROMH BBeNH CIleHAJbLHOE HA3BAHHE — NpPAMAS NPOROPULO-
HAALHOCTY,

Onpegenenmne. lIpaMoli NPONOPHHOHANSHOCTHIO HA-
3uBaerca PyHKIHA, KOTOPYI0 MOXHO 3agath QopMmyaoill Buaa
¥ = kx, raie x — He3ABHCHMAA NepPeMeHHASA, A k — He paABHOe HYJIO
THCIO.

DynrunH, 3aaapaemble GopMynaMu Buxa ¥ = kx, rae kB # 0, Ha-
XOAAT INHPOKOE MpaKTHUECKoe NpuMeHenne. IIpnseaém nmpuMepsnt,

IIpumep 1. Ilepumerp p KBagpaTa ABAAETCH PyHRIHe
AJHHEI er0 CTOpoHH a. PyHKIUA, 3axaHHAA QopMynolt p = 4a
(p n a BEIOMpPaIOTCA B OAUHAKOBHIX JIHHEHHBIX €UHHIAX), — Npd-
Mas NPONOPIHOHANBHOCTD.

H3 dopmynnl p = 4a cneayer, 4TO OTHOLIEHHe ‘-E NOCTOAHHO H

PaBHO 4 AndA J00BIX AP COOTBETCTBEHHBIX 3HAYCHHH IIepPEeMEHHBIX
a 1 p. HanpuMep, eciu a = 5, 7o p = 20; ecin a = 8, 1o p = 32, Or-
20 32

CIOZa MOJKHO MOJYYHUTE TPOTOPUHMIO 5 "8 9tuM ¥ o6BAcCHAeTCH

HasBaHue GyHruun, I'oBOPAT, UTO MepHMeTP KBAJAPATA P NPAMO
nponopyuorRaneH ANHHE CTOPOHHM KBAApaTa 4.

IIpumep 2. IIyre 8 kM, DpolifcHHEHA aBTOMOOHIEM 23a
t 4acoB ¢ MocToaHHON cKopocThI0 80 KM/4, BEIUHCAReTCH 00 GOPMY-
Je s = 80t, rge t > 0, T.e. OyTh 8§ NPAMO NPONOPIHOHANEH BPEMEHH
ABHIXeHHA L.

IIpumMep 3. CroumocTs p TOBapa B pybnax nmo nene 10 p.
3a KHJIOTpAMM BEIYHCaAeTCA NO dopmyne p = 10x, rae x — Macca
TOBAPA B KUJAOrpaMMaX. 3HAYMT, 3ABHCHMOCTh P OT X ABAAETCA
IPAMONM TPONOPIHMOHATBHOCTRIO.

Yucao k B hopMyne y = kx HasniBaeTcH rxodduyiernom npo-
NOPYLORAALROCLIL.

BriacHHM, uTO npeAcTaBaaeT cofoil rpadpur npamoi nponopuo-
HaJXbLHOCTH.

PacecMOTPHM, HanpHMep, dyHRuHI0 y = 0,5x ¥ mocrpouM eé
rpadux.

Obnacts onpexeleHud byHxriuu y = 0,0 — MHOXeCTBO BceX
yucea. CocTaBMM TabaHIy COOTBeTCTBReHHLIX 3HAYEHU NepeMeH-
HHX X U J AN HeKOTOPHIX 3HAYEHHI apryMeHnTa Xx:
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x 0 0,5 1 1,5 2 2,6 3 3,5 4
¥ 0 0,28 0,b 0,75 1 1,26 | 1,6 | 1,75 | 2
x -0,5 -1 -1,6 | -2 -2,b -3 -3, -4
y |02 )| 05|-075)|-1]-12 | -156] -1,76 | -2

OT™MeTMM Ha KOOPAMHATHON NJIOCKOCTH TOYKH, KOOPAMHATHL

KOTODHIX YKA3aHH B Talaune (pme. 35). MoxHO 3aMeTHTE, 9TO OT-
MeYeHHhIe TOYKH NPHHALIEXKAT HeKOTOpOif mpamoii, mpoxozsmei
gepe3 HAIAM0 KoopawHar. Ilposeaém sty mpamylo. IloayunMm rpa-
toux byaxoun y = 0,6x (pme. 36).

B 7Y
545 .00 5 ¥
L - . Kl

R

ﬁnic. 35

e T!TJ\_ e

AHAJOTMIHO MOKHO NOCTPOMTH rPaduk mpaMoll nmpomopiao-

HWIBHOCTH ¢ APyruM KosdpuuueHTOM X,
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OB W o O

-5 -4 -8 -2 -10 1'1 2 345 6 «x

Puc. 37

Ha pmeyhre 37 nsobpaméH rpapur GQyHkouu y = —2x. ItoT
rpauK, Tax e Kak u rpaduk dyukunm y = 0,5x, aBiseTcd npsa-
MO K MPOXOANT Yepe3 HAYAIO KOODAMHAT.

Boobimie zpaguxosn npamoi nponopyuoOHGAbROCMU KEAREMCR
RPAMAR, LPOXCORUAR Yepe3 HAYARO KoOpOuRam,

Yrobr mocTponTh rpaduk GyHKIMH ¥y = kX, ZOCTATOMHO OTMe-
THTh KaKylo-HHGYAP TOYKY rpaduka, OTIIHUHYIO OT Hauaja KOOp-
AUHAT, ¥ NPOBECTH Yepes 3TY TOUKY H uepe3 Haualo KOOPAUHAT
NPAMYIO,

ITocTpoumM, HANPUMeEP, rPpaduK GYHKIHK i = %x.

9ra PyHKIHA — OpAMas nNponopuMoHanbHocTh. Hallaém ko-
OpPAMHATEL Karko-Eubyap Touku rpaduxa, ornmuHoft or O(0; 0).

IIyers x = 6, Torpa y = % - 6 = 2, Ormerum Toury K(6; 2) u opo-

yul

r 3

- 2

-1
Veli R

1-2

-3
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BeléM vepe3d Heé H HAYANO KOOPAHHAT TN
opaMyio (puc. 38). 9ta npamMas — rpa-

1
buk pyEKIEN y = ZX.

SaMeTHM, YTO O0MACTHIO OlpeldeJe-
Bug U 06]acThIO 3HAYEHHI NPAMON Hpo- ! ?
NOPOHMOHAILHOCTH ABJIACTCA MHOMKECTBO 9
BCEX YHCeJ, 111 i3

OcH KoopANHAT AeNAT KOOPAHHAT-
HYI0 IJIOCKOCTE Ha YeTHIpe Koopdunam-
nue vemeepmu. Ecam x, > 0, y, > 0, Puc. 39
TO TOUKA (X,; y,) NIPUHAAIEKHT nepBol
KOOPAUHATHO# yeTBepTH, ecan x, < 0, y,>0, 1o Toura (X, ¥,)
NPUHALNEXHUT BTOPOH ueTBepTH, npH X, <0 u ¥, < 0 Touka (¥, ¥,)
JICXKUT B TpeThelt uersepTH, npu x;, > 0 u y,<0 Touka (x,; y,)
pacroyoxesHa B 4eTséproll uerseprn (puc. 39). Ecau xora 6H
OZHA U3 KOODAMHAT TOYKHM PABHA HYJIO, TO TOYKA HE JeKHT HH B
ofiRoit N3 YeTBepTeit.

Pacnonoxxesne rpapmka GyHKnan y = kx B KOODAWHATHOMN
IJOCKOCTH 3AaBHCHT OT Koatbhdunmuenra k. Ecim x =1, Toy = k.
BuaunT, rpadnx GyEKnum y = kx npoxogut yepes Touky (1; k).
IIpm k>0 ara Touyka HAXOAMTCH B 11€PBOii KOOPANHATHOH YeTBEPTH,
anpu k < 0 — B uerBéproii. Orciona caeayer, aro npu k > 0 rpadur
byarnun ¥ = kx pacnosioaked B nepBoit 1 Tperbelt KOOPAMHATHHIX




226 Fnama 7. Dy

9eTBePTAX, a nIpu B < 0 — Bo BTOpOi M uerBépToil. Ha prcynke 40
NOCTPOeHH rpadHK¥ OPAMON NPONOPIHOHAIBHOCTH NpH pasaud-
HHIX 3HaAuYCHUAX k.

el o

LU P 7 Ynpaxuenns

1039. fBaserca am npAMOl NPONOPUKOHAILHOCTHIO GyHKINUA,
sanaHHaa GopMyJIoOn:

a) y = —38x; B Yy=—; m)y = x%

] ORIk

6)y=%x; y=2; e)y=x+1?

1040, 3anumure GopMysIy ANA BHUHCICHHA Macce m (B rpaM-

Max) MeZHOro CTEPMHA HJIHHOA X M, 3HAHA, YTO MAacca OBHOIO MeTpa

9TOr0 CTepskHA paBHa 890 r. 3anaér au sra hopMyna IpAMYIO IIPo-
IOPIAOHAILHOCTE?

-]

1041, Tlouroswiit roayls npojeTes 8 KM CO CKOPOCcTbIo 65 KM/4,
3aTPATHB Ha BeCh NyTh ¢ U, TTouemy GyHEKRIHUA 8 OT £ ABAACTCA NPAMOIN
IPONOPIUOHAIBHOCTHIO?

1042, TIocrpoiiTe rpadbrk dyRKOHE, 3adaHHoN dopMyoil:

a)y=ix; 6)y=-x; By=x T1r)y=-0,5=x

1
1043. TlocrpoiitTe rpa¢mx pyHKIuUN y = —3 x. Haitanre mo rpa-
buky:
a) sHaYeHHe QYHKIMH, COOTBETCTBYIOLLEE 3HAYCHHIO ap-
T'YMeHTa, paBHOMY —3; —1; 1; 3;
6) aEAaYeHMe apryMeHTa, KOTOPOMY COOTBETCTBYET 3HAYE-
HHe GyHKINH, paBHOE 2; 0; -1,5.

1044. Kaxwne us Touek K(5; 12,5), L(0.4; -0,168), M(0; 0) npu-
Hapae:xar rpadury GyEKOHHA:
a) y = 2,0x; 6) y = -0,4x?

1045, [Tpu kaxoM sHaveHHH b Toura A(b + 1; 2 — b) npurazne-
SKHT rpaduKy NpAMOM IPONOPIUOHANBHOCTH:

2
a) y = —2x; ) y=3x B)y=-x; n1ny=x?

1046. Kaxolt KoOpAMHATHON YeTBepTH NPHHAAJNEHKHT TOYKA:
a) A(-1; 100); 6) B(—1; —-100);
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B) C(100; -1); DM(m;1-mlupum > 1;
r) D(100; 1); ey N(n—-2; n)npun < 2?

1047. B Kakux KOOPAMHATHEIX YeTBePTAX PACIOJIONKEH rpadbux
byurnay y = kx, ecau:
1

ayk=20; 6)k=-;; B)A=-1000; 1)k =0,0017
1048, IlocrpoiiTe rpadpur dyHKIAK:
a) y = {

2x, e x < 0,

1
6yy=ix|; B)Y==|x|
-0,5x, ecu x 2 0; Yy ==l )y 2I |
1049. Hspecrro, 910 rpadpux npaMoil TponopIHOHANBHOCTH IIPO-
xopuT gepes Toury A(H; 223). IlpoxoanuT M 3TOT rpaduK Yepes TOYKY:

B(-7; —315); cé; 25,68);  D(1,24; 55,8)?

1050. fAsngerca au NpaMoil NpoONOPIHOHANLHOCTRIO PYHKIKA,
€CJH HM3BeCTHO, 9TO e€ rpadHKOM ABAAETCA NpaAMasd, NPoXoaAlnas
qepes3 TOYKH:

a) A(2,5; 8,75) m B(—4,2; -6,3);
6) C(-693; -2!1) H D(1296; 4;5)?

1051. Ilocrpoiite rpadnx pysrnuu y = 100x, pribpap Mac-
mTa6: 1o ocu x B 1 cM — oaHA eAMHHNE, MO OCH ¥ B 1 cM —
50 egumnm.

1052, Ilocrpoiire rpaduk GyHrIAN, BHGPAB COOTBETCTRYIOMIMIL
Macorrab:

a) y = 60x; O)y= -;-x.

1053. MoTonuraucT B Tedenne 4 yacoB 30 MHHYT eXay CO CKO-
pocteio 48 KM/4. [Tocrpoiite rpaduK ABHIKEHHA MOTONMKJINCTA,
BHIOpaAB COOTBETCTBYOINUA MacmiTat.

10354, YauTKa MOJ3ET IO CTBOAY JePeBa B TeYeHHe TOJYIAaca cO
ckopocrhio 0,26 M/Mun, IlocTpoiiTe rpaduK ABHMEHHA YIHATKH.

1055. Ilocrpoitte rpadpuk pyErknum y = 0,5x, ecau obnacTeio
onpefeleHNA GYHKINA ABAAETCS MHOMECTBO:
a){x|-4<x<4); 6){x|]x22} B){rjx<-2).

10568. Haiigure 06acTt onpefeneHua GyHKIMN B NOCTpoiiTe eé
rpadpux:
- 2x% - 4x,

2x% + 2x
x-2 ° Ov=—""r1

)y x+1
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_ 2x 862" 2x - 4x°

BY= 51 DY= 5

1057, BesocuneRMCT ABUTANCH NOJNYACA CO CHOPOCTHIO
0,2 xm/MuH. ITocTpoitTe rpadpuk ABMKeHUA BeJocHneancra. Henoas-
3yd rpaipuk, 0TBeThTE Ha CAefYIOUIHe BONPOCHI.

a) CRONLKO KUJOMETPOB NpPOeXaj BeJOCHNEOHCT 3a
10 MuH; 3a 15 MuH; 3a nojguaca?

6) Kakoe BpeMa morpeGoBanock BeJOCHIEHCTY, YTOGHI
opoexarb 4 KM; 5 KM?

1058, Ha pucyrre 41 umsobpakeHsl rpaduKu ABHKeHHA ABYX
MelIeXoA0B.
Hcnonbasya rpad¥k, OTBeThTE HA CAeIVIOUIHE BOIPOCH.
a) Kakoe BpemMs B myrn GHN mepBrIil memexof; BTOpol
nemexon?
6) Kakoit nyTs mpomén nepBeifi melmexof; BTODPOif me-
mexon?
B) C rakoif CKOPOCTBIO IIEN IEePBHIN Hemexoi; BTOPOH
nemexon?
r) KakuM cramo paccTOSHHE MeXIY HelIeXOAaMu udepes
30 mun; 1,5 yaca?
A) Uepes CKOJBKO MHUHYT PAacCTOAHHE MEXAY Iellexoga-
MH CTAJIO PABHEIM 2 KM?

8, KMa

2)

0| 10 20 30 40 50 60 70 80 90 100110 ¢, wun

Puc. 41



§ 15. NuveiHan yHkLMa 229

Puc. 42

1059. Ha pucynke 42 mzofpaxkesEn rpadmku npamoit npooop-
nuoHanbaoCTH, [Iaa xaxgoro rpaduka malinure xosddhanuenr
NPONOPIHOEAJALHOCTH,

o .\

trry 7 YNnpaxHeHus ANs NOBTOPOHMS

1060. TpadrxoM PYHKNHH CAYXKHUT aoMaHaa ABCD, rae
A(-3; -1), B(0; 2), C(3; —1), D(6; 2). Ilocrpoiite rpadmk sTOM
¢yeronn. HaiignTe no rpadpuxy 3HaYeHHS apryMeHTa, KOTOPEIM
COOTBETCTRYET 3HAUeHHe GYHKNUH, pABHOE:

D0 OL  BLE -y

Kaxoe nanfonbiliee sHaueHMe ONPHMHHEMAET AaHHaa GyExmma?
Kakoe HanMenbmee 3Havenve npuauMaer ¢yExknua? Kaxkosmr 06-
JAacTh onpefeseHua ¥ ofnacres 3EAYeHHH dyHKRnUn?

1081. ITocTpoiiTe rpadhur PyERIHN

6
y= x+3.rnex6{x|—2€x<3].
INoueMy sTa byEKINA He NPUHUMAET OTPHLIATENLHEIX 3HAMCHHH
H He O0pamiaeTca B HyAL?
1062, PemnaTe ypaBHeHHe:

a) x* - 16x = 0; 6)(x2-x—-2)(x+2)=0,
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38. \?/ JinHeiinan pyHkums
n ed rpadmk

PaccmoTpum npumepn pyHKunil, sagaBaeMux dopmysnoll Buaa
y=kx+b

IIpumep 1. AproMob6uas, BHexXaBIIni U3 ropoga A, B Ha-
croamnit MOMeHT HaxoAuTcA B Mocéaxe B, yaanéHHoM oT A Ha
paccrosane 30 kM. JIBurasce co ckopocrsio 60 xM/4, aBTOMOGHIL
aa t 4 Npo#AAET nyTh, paBHEIl 60t KM, U GyZeT HAXOAUTHLCA OT ropo-
Aa A HA paccTosHMH, paBHOM 60t + 30 kM. Ofo3HauYuB BHIpaXkeHHNe
60t + 30 OykBoit s, monyunm dopMmyay s = 60t + 30, rae t > O,
KOTOpoO# 3agaérca GyHKIUA.

IIpumep 2. Macca nycroro GHAOHA BMeCTHMOCTBIO 45 1
paBHA 5 Kr, a Macca OJHOro JHTpa KuxkocTH pasHa 0,9 kr. Torza
macca m (B kunorpaMMax) GUAOHA, B KOTOPOM COAEPIKHUTCA PJI JKHAK-
KOCTH, paBHa 0,9p + 5 kr.

Dopmynoit m = 0,9p + 5, rae 0 < p < 45, sazana QYHEKOUA.

B kakAoM M3 3THX NpPUMEPOB MBI MMEJH AeNlo ¢ GYHKOHAMH,
3a1aBaeMbIMH (opMyIo#, B IpaBoif 9acTH KOTOPOH — MHOTOWIEH
HepBOH CTeNeHH ¢ OfHOI mepeMeHHoii. Eciu HezaBHCAMYIO mepe-
MeHHYI0 o6o3HaunTs GykBoit X, a 3aBUCHMYy0 — Gykeoil y, To dop-
MYJNy MOXHO 3alucaTh B BHAe ¥ = kx + b, rae 2 u b — HeKoTODHIe
yucaa — KoahpdpuouenTn aAByWwiIeHA. Takne GYHKIHM HASHIBAIOT
Aunelinvinu,

OnpepgeneHue. Juneiinoii nasnBaercs QyHKOMUA, KOTO-
pyIo MOXHO 3a5aTh popMyaoit Buaa y = kx + b, rae x — HezaBu-
eMMAaA nepeMenHad, k u b — mobGbie uncaa.

YacTHRIM caydaeM JUHEeiliHON GYHKINHN ABNdgeTcA npAMas Ipo-
NOPOHUOHANBHOCTE. HeficTBaTensB0, npu b = 0 u k& # 0 dpopmyana
y = kx + b npunamaer BUA y = kx, a aToit dopmynoif aagaérca npsa-
Mas NMPONOPIHOHAABHOCTE.

Kako#t B umeer rpaduk ammeiinoll ¢pyuxnun? Yrolul BHAC-
HHTDL 3TO, PACCMOTPHM JHHelHYI0 dyERIMIO ¥ = 0,5x + 3 ¥ 1pu no-
CTpOeHUY e€ rpadHka Bocnoab3yeMcd rpaduroM dysrnnu y = 0,5x.

CpaBHHM COOTBeTCTBeHHEIe 3HaueHmd GyHxnu# y = 0,6x n
¥ = 0,5x + 3 npu OZMHAKOBLIX 3HAYEHHAX NEePeMeHHOH x.

Hs Tabanoe:

x -2 0 2 4 6
0,5x -1
0,5x + 3 2 3 4 5 6

<
oy
[ ]
[V~




§ 15. Nuveitnan GyHKUMA 231

A gopuya y = 0,bx m y = 0,6x + 3 BEAEO, YyTO ANA Moboro sgaqe-
HEA apryMeHTa X sHaveEHe dysxmun y = 0,5x + 3 Goanime cooTBeT-
CTBYIOINErO 3HaueHHA dyEruun y = 0,6x Ha 3 egurmubl. Iloaromy
kaxcgoll Touxke rpaduka byaruuH y = 0,5x COOTBETCTBYET TOUHA
rpadbuxa dyaxuun y = 0,5x + 3 ¢ Tolt Ke aGenuccoit 1 opaunaroft,
KoTopas Ha 3 egmHunn Goasme, Ilpuuém HA rpadpuke PyHRIHR
y = 0,6x + 3 APYyrHxX «JIUIIHHX» TOUYEK HET. ITO MOMHO NOKAZATH
METOAOM OT IPOTMBHOTO.

3naunt, rpa¢uk dyaknun y = 0,5x + 3 Moxer 6ITH mONYUEH
n3 rpadpura dpyernun y = (,5x cABUroM KasKAo#l ero TOUKH Ha 3
eAHHHUIE BBEDX, T. €. B NOJOKHUTENLHOM HATIpABIeHHH ocny. Ciaexno-
BATENbHO, rpaduk Gyrxnuu y = 0,5x + 3 ecTh NpaAMad, Dapalaeas-
HaA npamoi y = 0,5x u npoxoxamen uepes Toury (0; 3) (puc. 43).

TS

02 b

h

5483 7101 58 46 6 %
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AHaJIOPMMHO MOXHO IIOKA3aTh, 4TO rpapur GyEKmuu y = 2x — 1
€CTh OpAMas, napaiielibHaA NPIMOH ¥ = 2x H NMPOXOAAIIAA 4Yepes
Touky (0; —1), T. e. CABUHYTAaA HA €AUHUNY BHU3 (B HANpPABAEHUU,
TOPOTHROIIOAOMKHOM IONOMKHUTEILHOMY HATIDABREHHIO OCH YY) (puc. 44).

Boo0me rpaduk dbyarunu y = kx + b, rae k # 0, ecTb npamas,
napanneanHas npamoii y = kx.

Ecau &k = 0, To dopMyna y = kx + b mpuHEMAET BHJI
y=0x + b, r.e. y = b. 3raunT, nuneitnaa GpyHKOMAA y = kx + b npn
k = 0 npuruMaer npu A060M X OAHO U TO YKe 3HAUYEHHE.

ITocTponM, HATIpHMED, rpaduK QYHKIHMN ¥ = —3,

MuoxecTBo Touek BHAA (x; —3) ecTh npAmMas, ODapaaiejbHAR
OocH x ¥ npoxopamasn depes Toury (0; —3) Ha ocu y (puc. 45).

v

12
1

R RN

1-2

-3
}-4

Puc. 45

Taxum obpazoM, zpaduxom Aunednoil Gyuryuu RE6AAEMCA
RPpAMAR.

3aMeTHM, 4YTO OGJACTBIO ONpeleneHus AHHeHHONR PYHRUHH
y = kx + b aBAseTcA MHOMKeCTBO BCeX dWMCeJ, & 00JACTBIO 3HAaUe-
HUlt — nubo MHOKecTBO Bcex uuces, aubo ymeno b (npm k& = 0).

Yrobr mocTpouTh rpadHK AnMHeHHOH GYHKONH, ZOCTATOYHO
HAHTH KOODAMHATH ABYX ToueK rpadHKa, OTMETHTL: 3TH TOUKH H
IPOBECTH 4Yepe3 HUX IPAMYIO.

IIprumep 3. IlocrporM rpadmk pyHxomuu y = 2x — 3.

dyprnua y = 2x - 3 aenAerca JAuHeliHo#. 3mauur, eé rpa-
$HK — npaMan.

BosbMEéM aBa MPOU3BOJBHEIX JHAUEHNA APTrYMEHTa X, HAIPpAMED
x=0Hx = 4, 1 BHYHUCJNM COOTBETCTBYIOLIHE UM 3HAUYCHHNA DYHK-
HH:

e x=0, roy=2-0-3 =-3;

ecmux=4,Toy=2-4-3=25.

y=-3
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OrmeTuM Touku A(0; —8) u B(4; 5) HA KOOpAHMHATHON mJO-
CKOCTH U MpoReAéM uepe3d HEX NpaMylo (puc. 46).

IipamMaa AB — rpadpuk ¢pyukuuu y = 2x — 3.

IIpumep 4. [locrpouMm rpadpur PyEEKODEE y = —x + 2, rAe
-3<x< B,

I'padur snreltnolt dynxnun, saganHol dopMymolt y = —x + 2,—
aTro npamada. papur faHHOH QYyHKIUK — 4YacTE NPAMON, OTPAHH-
yennaa Touxkamu C m D ¢ abeunccamu —3 m 5.

Briuncaum opauHATEL ToueK C m D:

ecnx =-3, Toy=—(-3)+2=25;

ecmmx =5, Toy=-6+2=-8.

OTMeTHM B KOOPAUHATHOR maockocTu Trouxm C(—3; 5) m D(5; —3)
A COeIMHMM HX OoTpe3xoM npaMmoit. Iloayumm rpaduk dyRsknun
Yy=-x+ 2, r0e -3 < x < b (puc. 47).

Vs : ) Vi

m'
el
-
ol
-

.

|y

Puc. 46

3aMeTHEM, 4YTO 06JACTHIO onpedeneHusa GyEKUEA y = 2x - 3,
paccMOTPEeHHOH B IpHMepe 3, ABAAETCSA MHOMECTBO BCeX YHCeN,
a obnacreio onmpefenenus GpyHkuun y = —x + 2, pacCMOTPeHHO#K B
npumepe 4, — ODpoMexXyTox —3 < x < 5. ITosToMy rpaduxoM mep-
BOif (pyHKIMHU ABAAeTCS HpAMaA (ToUYxkH A u B sekar Ha 3TOH npa-
Moii), a rpadpukoM BTOpO# — oTpe3ok (Touku C um D — rpaRwdHEIE
TOUYKH OTpe3ka). TaxuM o6pazom, ALA MOCTPOeHHA rpaduka GyHKIUR
BaJ)KHO 3HATH, KAKOBA €€ O0JIACTh OLpefe/ieHud.

IIpn moctpoeruH rpaduka anHefiHOR byHKIMH, Kak H J000MH
Ipyro#f ¢pyHKINH, BAKHO 3HATH TOUYKH NEPECeUCHHS rpaduka ¢
OCAMH KOODAMHAT.
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IIpumep 5. Hailiszém Touku nepeceueHnd rpadmra GyEROIUM
¥y = —2x + 4 ¢ 0CAMH KOODAHHAT H HOCTPOHM rpadHK.

AGcnucca amoboif Touku, Jemameii Ha OCH OpDAHHAT, PABHA
HYJI0, CIeAOBATEJbHO, AN TOrO 4To0hl HAHTH TOYKY NepeceyeHHS
rpabuka GyEKIMY ¥ = —2x + 4 ¢ 0CbIO ¥, HYKHO NOACTABUTL BMeC-
70 x uucno 0:

="2‘0+4=4a

L .\

Opguaara nwbolt ToukH,
Jesxkainxeil Ha ocu afcnuce, pas-
Ha HYJNIO, CAeA0BATEJbHO, AAA
TOro uTo0HE HANTH TOYRY He-
peceueHHsa rpabrra GyHRUHH

¥y = —2x + 4 ¢ 0CbIO X, HYKHO
noAcTaeuTh 0 BMecTO Y8
0=-2x+ 4,
2x = 4,
x=2,

Hrak, TOYKH mepecedeHHd
¢ OCSME: ¢ ocsl0 x — M(2; 0),
¢ ocbi0 ¥ — N(0; 4). OrmMeTuM
3TH TOYKH B KOOPAHHATHOM
OJOCKOCTH M MpPOBeAEéM depes
HHUX npamyio (puc. 48). Ilpa-
Maa MN — rpabuxk byHRnHu
y=-2x + 4.

1064.

7 YnpaxHeHus

a)y=10x + 8;
6)y=0,1-0,3x;

B]y=§+2;

. dABaserca ym JuEeiHOR QyHKIHA, 3agaHEAd GopMynoil:

3
Ny= p +1;
By =2x*+4;
17x — 25
e)y= 10 ?

Juneitnaa pyHkunsa sanana dopmyno y = 10x + 1.

a) 3HAYeHHe QYHKIUE, COOTBETCTBYIOIee 3HAYEHUIO ap-

TYMEHTSa, PABHOMY 2;

-3,5: 1,8; 0;
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6) aHAYEeHHe aApryMeHTAa, KOTOPOMY COOTBETCTBYET 3Hade-
Hue pynrnuu, pasuoe 46; —4; 0; 1.

1085. IlocrpoitTe rpadnk sureiinOR PyRKIMU:

a)y=0,56x-2; rny=-2x-1;
6) y=0,5x + 3; n)y=%x-—1;
B y=-2x + 3; e)y=1%x+1.
1066. Ilocrpoiite rpadur suaelHON PyRKUHMN:
ayy=x-—2; Nny=-0,6x-1;
G)y=x+3; A y=3x-4;
) y = -0,5¢ + 2 ) y=gx+5.

1087. Ilocrpoiite rpabux pyaroan:
a)y=006x+1,rge -4 < x < 4;
6)y=0,56x+1, rae x> 0;

B y=0,56x+ 1, rae x < 2;
r)y=0,5x+ 1, rae x € {~4; -2; 0; 2; 4}.

1088. Hatigure ofnacThk onpegeneHns ¥ odAacTh 3HAYCHAN H IO~
crpoiire rpadnr byaxkoum y = f(x), ecan:

_ % -3 _ 25 - 4%,
8) fla) = ——; B) fx) = S—F

9t -4 25 + 20x + 4x°
6) f(x) = S5 r) f(x) Ty

1069. He BEHINONHAA NOCTPOeHHA rpadmuka pyuxomu y = 1,6x +
+ 10, BHACHHUTE, IPOXOAUT JAH 2TOT rpadHK uepes TOIKY:

A(10; 25); C(4; —-4); E (~100; 1490);
B(—2; 7); D(100; 160); F(0; 10).
1070. Ilpn xaknx 3Ha9EHAAX @ TOYKRA A(2; 2a — 1) npAEARJICIKHT

rpadHEy GyHKOMHT:
ayy=-2x+ 3; B) f(x)=8x-1;

6)y = -x + 5; r)f(x)-%x—g?
1071. 'padur nuEelinON PYERIMHM NPOXOAMUT deped TOUKY

B(-1; 0,5). Haitpnre uncno k, ecnm GyHKIHNA HMeeT BHA:
a)y=kx-3; 6) f(x)=k%kx + 1.
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1072. HaiiauTe KOOPAMHATH TOYEK NepecedeHNnd rpadura GyHEK-
IHMHU ¢ OCAMH KOOPRHHAT:

a)y=1,2x - 6; Ny=0,01x-1;
1 2 1

6)y=-3x+2; ny=<x-3;

B y=2T7x+ 3; e) y = —87,bx — 5.

1073. IlocrpoiiTe rpaduk GyHKIHM:
a)y=-2; 6y=1 BYy=25 rnry=-1,5.
1074. IlocTpotite rpapux dyuxINNM:
-X, eClU X < -2;
) y=41 1 ecmm -2<x<2;

a)y:{ 1,5x, ecomr x > 2;
x, ecam x > 2.

-1,5x, ecnu x < -1;

1075. Ioctpoitte rpadpuk dynxmnn y = 50x — 100, ruGpas cie-
aywomuit Macmrab: no ocu x — 1 ¢cM cooTBeTcTBYeT 1 eR., IO OCH
y — 1 cM coorsercTByer 100 ea. Haiigure mo rpaduky:

a) sHayeHue y, ecan x = 1,5; —0,5; 3,5;
6) sHaueHHe x, OpH KoTopoM ¥ = 100; —150; —250.

1078. JKenesnuiii crepsxens npu Temmeparype ¢ = 0°C mmeer
anuay [ = 10 M. IIpm usMeHeHMH TeMIepaTyphl ero AJHHA Me-
HAeTcda mo 3akoHy ! = 10(1 + 0,000012¢), rge -100 < ¢ < 200.
BrigcEuTE:

f) KaKyio AJHHY HMeeT cTep:keHb npm ¢ = 0°C; 50°C;
-50°C;

6) Ha CKOJILKO MIJIIHMETPOB YAJAHHHTCA CTEPYKEHD, €CJIH ero
TeMnepaTypa nossicurca ot —20°C go 80°C.

Cla b O

HEREE / YNpaxHeHns ANA NOBTOPEHUS

1077. YopocTure BRIpaXKeHME:
a) (2- (8- xPP - (2 + (x~ 3P
6) (3~ (2-a))?- (8 +(a- 20
1078.B karuX KOOPAHHATHEIX YETBEPTAX NPOXOAUT rpadHK

NPAMOH NPONOPUHOHAIIBHOCTH, €CJIH 3TOMY I'PadRKy NPHHALICHKUT
TOYKA!

8) A(-1; 4); 6) B[—%; —g); B) C(1,25; —1,25)?

YeMmy paBeH KO3} PHIHEHT ODPONOPUHOHAALHOCTH BO BcCeX
cayuaax?
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Hanecmo, YTO pasMax paja paBeH 1, a ero MeauaHA paB-
HA 2. Mosxer au ero Moga GHITH paBHa!

a)2; 06)4; B)1?

B T-M Kiacce Peaa OTIHYHO 3HAET PpaHIYICKHIl ALK,
Hmua u Harama — HeMeUKH#t A3HK, AHA, AHApe# m Anercelt —
aaranitckuit gark. Ha onmMnuaay mo AHOCTPAHHHIM A3BIKaM
HY)XHO OTIIDABHTH KOMAHAY H3 TPEX 4YeJIOBEK, B cocTaBe KoTopoll
AOJKHEL OHITL yuammMecda, sHaomme QpaBNy3cKnil, Hemenmxnii n
anrauifickuil AsHKN. CRONBKAME cnoco6aMH MOMHO COCTABHTL Ta-
KY10 KOMaHAY y4amuxca?

39. \’/ BaaumMHoe pacnonoxeHmne rpapmxos
NUHERHBIX PYHKLMHA

Pacnonoxenne rpadpura GyHxouu y = kx + b Ha ROOPJAHHATHOHR
ILTOCKOCTH 3ABUCHT OT 3HAYEHHA KoapdunuenrTor & u b,

Kak aaBHcHT pacnonoxenne rpapuka or kKoaddunuerta b? Ecan
x = 0, To y = b, 3HauuT, rpaduk AuEeiHON PyEKIAN y = kx + b (upn
mobuix 3HaYeHUAX &k ¥ b) npoxozut yepes Touky (0; b).

Or rospdrOHenTa k£ 3aBUCHT yroa, Koropuii ofpasyer npa-
masg y = kx + b ¢ ocs0 x. Hanpumep, npamaa y = kx + b opn
£ = 1 HaKJIOHeHA K OCH X IOJ YIJIOM, PABHEM 45° (pmc. 49). Iro
cllefyeT H3 TOTO, UTO NpAMafA y = X CORNajgaeT ¢ OHcceKTpHCcaAMH
NepBOro H TPEThEro KOOpDAHMHATHHIX yrixoB. Ecau k& > 0, 1o yroan
HAKJOHA mpamo#i y = kx + b K ocH x ocrpui; ecsm & < 0, TO
aroT yroa rynoit (pme. 50). Iloaromy koaddunuenT 2 HASKBAIOT y2-
RoeuM Koappuyuenmom npamoit — rpadbnra dyskoun y ~ kx + b,
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BrisicEMM, KAKOBO B3aHMHO€ PACHOJMOMKeHHe rpadHMKoOB ABYX
AuHeHHbIX GyBRKnuE y = £k x + b, u y = k,x + b, Ha KoopAUHATHOR
OAOCKOCTH. I'padMKM aTux GyHKUMii — npameie, OHU MOrYT mepe-
CeKaThCH, T.€e. HMEeTh TOJABKO OZHY O61IYI0 TOUKY, UxU ORITH Hapan-
JeJbHBIMHY, T.&. He¢ HMeTh O0IIHX ToueK.

Ecan k, # k,, TO IpaMEe nepeceKaloTcsd, TaK KAK MePBad U3 HUX
napanjenbEa rpapuKky npAMofi OPOMOPIHMOHAMLHOCTH Yy = kX,
a Bropas — rpadQuKy npaAMoil NpomopHHOHANBEOCTH ¥ = KX,
& 3THMH rpadpuKaME ABIAIOTCH ABe NepeceKalomiueca NpAMEeE.
Ecau k, = k,, T0 npAMEIe IAPANIENbHE], TAK KAK KAXAAA U3 HUX
napainreikbHa rpapuxy npamMoll nponopnmHOHANBHOCTH ¥ = kx,
rae k =k =k,

3ameTum, uto cayyail, korga k, = k, H b, = b,, MK He paccMar-
pHBAEM, TAK KaK peYb HAET O rpadmKax ABYX pPa3NMIHEIX PYHK-
nouil, & OpU 3TOM YCHOBHUM mpAMHe y = kx + b uy = kx + b
COBIIAZAIOT.

Hrax, ana qo6KxX ZBYX JUHEHHHX PYHKUHMI CIpaBeAIuBO yT-
BEpIKACHHUE!

€CRU Y2no6bie KOIQPuUUUEeHMdl RPAMBLE, REAAIOWUXCR 2padl-
KAMU Aunednix QYHKYUL, PASAULHB, MO NPAME Nepecexaom-
CR, ECRU Ne YN08bte KOIGPGUYUEHMB BPAMBX 00URAKOEH, MO
RPAMYLE NADARAREABHY.

Ha pucynre 51 msobpasennl rpapurn AuHeRHRIX dyHKIHIi ¢
PA3SIUYHBIMU YIIOBRIMM KOMDOHUITHEHTAMK M OfUHAKOBLIM 3HAUCHH-
eM b, paBHBIM 2. 3TH rpaduKH Ilepecekalorca B Touke (0; 2).




§ 15. NnHeiHan ¢yHxumua 239

Puc. 52

Ha pucynke 52 usobpaskeHsl rpaduxy JUHeHHBIX QYHKIHE C
OAMHAKOBBEIMM YIJIOBBEIMH KO3(IHUIMEeHTAMHM M PA3JIHYHBIMH 3Hade-
HuaMH b. ITH npaMble NapajaneabHbl APYyr APYry.

IMIpumep 1. Haiigém KoopAWHATHEI TOYKHU NepecevyeHUs rpa-
dukos pyERIMHA ¥y = -8x + 1luy =x — 3.

Bypem paccyxzaats Tak: mycTbh ToukKa M(x;; y,) — HcKoMas
TOYKa mepeceueHus rpadpuros gaHHBIX GyHxuuit. Torga eé xoop-
JAUHATH] YOBJETBOPAIOT KaK IIE€PBOMY, TAK X BTOPOMY YPaBHEHHIO.
3uauur, Yy, = —3x, + 1 n y, = x, = 3 — BepHBIE YKUCJIOBLIE PaBeH-
crea. Orciona nonygaem: —3x, + 1 = x, — 3.

fMMlbep Qepma (1601—1665),
dpaHULy3CKUA MaTemMaTuk, 3aHUMancs
Teopwen yucen, reometpuei, anreb-
pon, MatemMaTU4eCKMM aHanu3om, Teo-
puvein BepOATHOCTeN; napannensHo ¢
P. AekapTom paspabartbiBan OCHOBb!
AHANNTUYECKOKW reoMeTpUn.
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Toraa —4x,= -4 m x, = 1.

IloacTaBMp HaiifieHHOe 3HAYEHME X, = 1 B paBeHCTBO Y, = —3x, +
+ 1 unu B paBeHCTBO ¥, = X, — 3, nonyuuM y, = —2. Taxum obpasom,
TOYKA MepecedeHUdA rpaduKoB JAaHHHX (PYHKIHA HMEeT KOODAHHA-
™ (1; —-2).

3aMeTHM, 4YTO YacTO HeM3BeCTHHIe KOOPAMHATH He 0003HA4YAIOT
ADYruMu CUMEOJAMHA. B aTOM cayuyae pelmeHHe BHIIAZUT TaK:

-8x+1=x-38,
-4x = —4,
x=1,
y=1-3=-2umy=-3-1+1=-2).
OTrBeT: (1; —-2).

JInHeiliHaA PYHKOUA 9aCTO MCHOJAB3YETCHA B CTATHCTHKe. Pac-
CMOTDHM IIpHUMep.

AptoMobuar npoexan 3a 10 uacoB paccrosuue, paBHoe 800 KM,
Kaxpelii uac PUKCHPOBANIOCH PACCTOSHNE OT NMYHKTA OTIPABJEHHA
Ao aproMoOuns. Ilociie 3TOro NOJNyIeHHBI® JAHHBEIE OTMETHIIH B KO-
opauHaTHOU mockocTH (puc. 53).

IlonyueHHnrle AaHHBIE AOCTATOYHO pasbpocaHbl, OTMEeUYEHHEIE
TOYKH He JIeKAT Ha OZHON NpsAMOH, NOCKOJbKY HA DASHBIX y4acT-
Kax AOpOrd aBTOMOOHJAB ABHraJcd ¢ pasHON cropoctnlo. OaHAKO
BCE€ OTMEYEHHEIe TOUKM IPYNNHDPYIOTCA OKOJ0 TAK HA3BIBAEMO
annpoxcumupyouseii npsMoil (0T JATHHCKOTO CJIOBA proxima —
e«mpubamxenues ).
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Yr1oful €é MOCTPOUTH, MOKHO MPHIIOKUTL K YEPTEXRY JHHEHAKY
H NpoBecTH HanboJee NOAXOAAINYIO IPAMYIO, COASPRAIIYIO BOIH3H
cefa Bce orMeuenHbIe TouKH (pme. 54). IIpoBeaénnas npamas mos-
BOJIAET [MPOTHO3SNPOBATD, Tlle MOMKET OKA3aThCA aBToMOOMIE uepes 11,
12 1 7. A. yacoB nocjie HAYANA CBOErO ABMIKEHAA.,

3aMeTHM, 9TO B CTATHCTHKEe CYILIECTBYIOT CleIMANILHRIE MeTOAB
PACYETOB ANNPOKCUMHPYIOMHKX NPAMBIX, HO H PACCMOTPEHHLIN Me-
TOA ARET BIOJIHE PASYMHOEe MpUOIMMKeHUe.

T I
HH+H— &

Pt YnpaXxHeHus

1081. ITocTpoiiTe B ogHON! 7 TOI MKe cHCTeMe KOOpAHHAT rpaduky
GyYHRIMHA:
a)y=x+4, y=-0,5x+4, y=4;
y=0>5x+2, y=0,bx, y=0,6x—1.

1082, Naun pynruuu: 3
y=08x+2, y=15-1,5x, y=—§x+6,
y=Sx-19, y=15x-15.
HaszoBuTe Te 13 HAX, rpadHKH KOTOPHX:
a) NapaJiJIeJIbHEL; 6) nepecexraloTcs.
1083. laga GyErnua y = %x + 9. 3azaiite popmynoit Karyo-

Eubyae muuelinyio gpynxknuio, rpadux Koropoli:

a) napannenen rpaduKy ZapBol GyHKUUN;
6) nepecexaer rpadur gauuoil dynxuuu,
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1084, B kaxpx KOOPAMHATHERIX YETBEPTAX PacnojodKeH rpadui
GYHRIEN:

a)y =-29x + 21; B) f(x) = 29x + 21;
6) y = -29x - 21; r) k(x) = 29x — 217
1085. JInneiinas dyaknus sagana dopMynoi y = %—x - 7. Hoxka-

HHTe, uTO rpadmk sTol pyHknmun napanneneH rpabdury GyHKIIAN:
a)y=§x+83; B)y=%;

6) y = 0,4x + 3; r)y-i‘."l_a.l.

1086. SapaiiTe bopMyn0ii TPAMYIO NPONOPUHOHAILHOCTE, TPadHK
KOTOpO# mapaineneH rpabury GyEKmmm:
7.
8’
y=4x+17; r) g(x) = —0,4x — 0,05.

ajy=-3x+ 2; B)f(x)=—x—

1087. Hoxaxwmre, uro rpaduk Gynxmuun y = 4,5x — 7 nepecekaer
rpadpmK GyYHKIRH!
6x

a)y = 6x - 1; By= %3

6) y = 11 — 2,5x; r)y=8-_312x.

HaitzuTe KOOpAMHATEI TOUKH MepeceucHUs,

1088. Halignre K0OOPAMHATE TOYKH II€PeCeUueHHN rpadHKoB GHyHK-
ouit:
a)y=06x-Tny=3x+1;
6)y=-3x+2my=8x-9;
Bly=04x-5ny=-0,1x-3
Ny=23x-6ny=-2x+9;
NDy=98xuy=-102x - 3;
e)y=-3uy=36x+ 1.
1089. Ha pucysnke 55 usofpaskeHsl rpadvru nnEeiEMX HyEKOH
y = kx + b. Ina xasxaoro rpadHra onpegeaure:;
a) 3HAYeHHUe b; 6) sHauyenue k.

1090. Ha pucysre 56 mocrpoens! rpaduky auHeHHEIX GyHKIMIA,
SanaliTe RaXAYIO U3 ITHX PYHRIMHA dopMynoif.



§ 15. luneiiHan GyHkuma 243

v

Puc. 55 Puc. 56

1091, 3agpaiire dopryaoit aunelinyo OYHKINIO, eciH eé rpaduk
He MepeceKaeT NpaMyIo ¥ = —2x + 1 1 NPOXOAMUT Uepes TOUKY:

a) A(0; 3); 6) B(0; -2).

1092.|Or™eThTEe B KOOPARRATHON NNOCKOCTH JAHHEIC CTATHMCTH-
YeCKOT0 UCCAe0OBAHNA, PeSYALTATH KOTOPOro MpuBejeHL B TAGaHIE,
H NPOBEAUTE ANINPOKCHMHUDPYIOIIYIO NIPAMYIO AJA Pe3yAbTATOB AAHHOIO
HCCJIeJOBAHHA.

1 2 3 4 5 6 7 8 9 (10|11 12] 13
4514952 (55]59|58|6,7/69|7,4(79(80]|8,8]9,6

1093. IIpu xakom sHavYeHWM k rpadpur byHxuux y = kx + 8 npo-
XORHUT Uepe3 TOUKY:
a) A(1; 12);  ©6) B(-2; 0);  B) C(0; 8)?
1094. IIpu xaxom sHayennu b rpadbnk dyrxuun y = 7x + b npo-

XORUT Yepes TOUKY:
a) K(-1; 1); 6) L(9; 0); B) M(0; 25)?

cle o] O

/ YnpaxHeHns AN NoOBTOPeHUs

1095. PasnoxaTe HAa MHOKHTEJIN MHOTOWICH:
aya?-a*+a®-1; 6) b® + bic? ~ b — 2,
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1096. Haiigure aHaueHNe BLIDAKEHHA:
(2 + 5) + (22 + 5% + (2% + 5%) + (2* + 5%).
1097. Joka:xurte TOXKIECTBO:
a) a’(a + 3b) + b*b + 3a) = (a + b)%;
6) (g + b)® — 3ab(a + b) = a® + b°,

1098. oxakuTe, UTO NPOU3BENCHNE TETHIPEX HOCAEAOBATENL-
HBEIX HATYPAJBbHEIX YHCeN KpaTHO 8.

7 KOHTPONBHBIE BONPOCH ¥ 3aAaHUA

1. Kakag QYHKOHHA Ha3bIBAETCA NPAMON NMPONOPIHOHAIBHOC-
tei0? IIpuBeauTe npuMep.

2. Yro npeacrapnser cofoit rpadrk npaAMoOil NpoNOPIHUOHAIL-
HOCTH?

3. Kakaa dyHKUUR HassIBaeTca JHHelHOR M KakoB eé rpadux?

4. IIpn xakoM ycJOBHE rpadMKN ABYX JUHeHHEIX QYHRIMH me-
peceKaTcda; napanayelbHb?

b, Tlox xaxmM yTJoM {(OCTDHIM MJIM TYNBIM) HAKJOHEHA NMPAMAA
(rpadpux pysxuun y = kx + b) x ocm x, ecan:

a) k> 0; 6)k<0?

CTEMNEHHANR ®YHKUUA
§ 16. C HATYPAJIbHBIM NOKASATENEM

40. \./ Pynkums y = x2. CreneHHan
PpyHKUMa ¢ YETHLIM NOKa3aTenem

IIpu mHaxOMAeHMH IJOmAAXM S KBAApaTa CO CTOPOHON 4 MBI
nonbayeMca gopmynoit

S=araea>0,

a OpM OTHICKAaHNU ofbéma V kyba ¢ pebpom a — dbopmynoi
V=a®rpea>0

(3EaueEnA @ BeIOHpAIOT B JHHEHHABX eJNHHIAX, &8 3HAYEHHA S B
V - COOTBETCTBEeHHO B KBAAPATHBEIX M KyOMIeCKMX eANHHUIAX).

orumn dopmyaamu 3azarorea OyHkouu S or a u V or a.

Dynryuu, sadasaemvie Gopmyramu y = x, y = x%, y = 28,
y=x' y=xum. 0., nHazvieaiomes cmeneHRuiMU PYRKUUAMU.
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Kaxayio U3 HUX MOMCHO NOAYYHTH M3 POPMyJHl § = x", ecian
BMECTO 1z IOACTABIAATH HaTypalbHEle uucaa. IloaToMy creneHHOMN
byaKIIMEl ¢ HATYPANBHEM NOKa3aTeJeM HASHIBAKT GyHKIUIO, KO-
TOPYIO MOKHO 3a7aTh hopmyaoil Buza y = x*, rae x — He3aBHCUMAA
nepeMeHHadA, & 1 — ONpefeéHHOe HATYPANBHOE YHCIO.

Bripa:xeHne x", rie n — HATYpANAbHOE YHCJIO, AMEET CMEIC] MPH
moboMm x. IloaTomy obnacTs onpegesneHus ¢TeleHHOH GYHRIHH C
HaTyPANbHEIM NOKA3ATEJIEM €CTh MHOMKECTBO BceX YHCe,

PaccMoTpEM Terleph GyHRImIO ¥ = x2, CHAUANA BHACHNM HEKO-
TOphIe CBOMCTBA 3TO# QYHKIMK, & 3aTeM MOCTpOMM &€ rpadux,

1) IIpu anavenuu apzymenma, pasnom nYni, snauenue Pynx-
Yun maxme pasio Ryaw.

HeiicTBATENBLHO, ecnx x = 0, To y = 02 = 0.

3uayur, rouxa (0; 0) npuramiexnt rpadpunky Gyaxmanm, T. e.
rpa(puK IPOXOAUT Uepe3 HAYAJN0 KOODAHHAT.

2) IIpu ni06om 3RAUERUYU APZYMERMA, OTRAULHOM OM HYAR,
PYRKYUR NPURUMAEM NOROMUMENRDHOE IHANEHUE,

TIokaxxeM 270. KBAAPAT BCAKOrO He PABHOIO HYJIIO TAC/A MOJIQHKH-
Teser: ecam x = 0, To x* > 0, T.e. y > 0.

N3 sroro cpoiicTRa cneayer, YTO BCe TOYKH rpaduka, Kpome
roukH (0; 0), pacmoso/KeHn BBIIIE OCH X.

3) J106bim nPOMUGONOAOKHBM IHALEHUAM APIYMERLMA CO-
omeemcmayem odno u mo e anavenue gynxyul,

JeiicTBUTENBLHO, IPX AIOJOM X 3HAYEHHA X U —X ABIAKTCA NpPO-
THBOIOJIOKHLIMH SHCJIAMH, HO B TO e BpeMsa x2 = (—x)%,

Orcioza cneayer, 1T0 TOUKH rpabura GyHKIIUN, HMEIOIIHe NpPO-
THBOIIOJIOXHEIE abcnuecs, CHMMeTPUYHB! OTHOCHTENBHO OCH Y (OHH
JIeXKAT Ha OJHOM NMepPHeHAMKYAApe K OCH ¥, IO PA3HEIE CTOPOHEI OT
aToll OCH 1 Ha DABHOM OT Heé PacCTOAHHM).

Tenepsb nocTpoEM rpabuk QPyHKIUH,

YuuThiBaf, UTO rpapuk GyHKUNY ¥ = x? IPOXOAAT Uepea Haya-
J0 KOOPAMHAT U YTO IIPOTHBONOJIOKHEIM 3HAUCHASM X COOTBETCTBY-
eT OAHO H TO Xe YHCJAQ, COCTABEM TA0MNIY XMINE AJA MOMOKUTEND-
HEIX 3HAYEHHI apryMeHTAa:

x 0,5 1 1,6 2 2,6 3
y 0,25 1 2,25 4 6,25 9

OTrMeTHM HA KoopamHATHON naockocrtm Touky (0; 0), Toukmn,
KOOPAMHATEI KOTOPHIX YKA3AHH B Tabaume, U TOYKH ¢ OTPHUATEIb-
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HEIMU afcnuccaMu, NPOTHBOMOJMOMKHBIMH NOJMOXKHTEABHEBIM (3a-
HeCEHHBIM B Tabauny) (puc. 57).

Y106 TOUHee MOCTPOHTH I'padukr BOIMZM HAYANA KOODAHHAT,
BBRIYHMCINM eIllé HeCKOJIBKO 3HAYCHHH QYHKIHM:

x 0,1 0,2 0,3 0.4
y 0,01 0,04 0,09 0,16

H3 aToit Tabaune BuaEO, uTo Opy 0 < x < 0,3 rpadur mouTn
CIUBAETCA € OCBHIO X.

Yepesd oTMeueHHEIE TOUKHM HPOBeAEM MUIABHYIO HeNPEePHIBHYIO
nunuo. [Honyuum rpaduk Gyurpum y = x? (puc. 58). fcuo, uro
MOCTPOSHHAA HA PUCYHKE KPUBAA HEOTPAHWYEHHO HPOAOJIKAETCH
BBEDX (KaK CnpaBa OT OCH Y, TAK M CIEBA OT Hee).

I'padux dysxumu y = x2 HASHIBAIOT naApadonoit.

vi . vh
110 110
W; L 9 . 19
8 8 %
7 17 ;
. 8 . 6
5 5
' 4 . 14
L 3 3
* 12 ° 2
o 11 e -1
s s dfoi s s & A FaAPiEl:
Puc. 57 Puc. 58

SamerumM, 9ro GyHEKOUA ¥ = x! (M Boobwe PyEKUMA y ~ X,
re n — d4érHoe uHciao) ofagaeT TAKMMH Ke CBOMCTBAMH, KAK H
byExkgra y = x%, Fpadpux bdyEKuuM y = x! umMeer Taxoil ke BUA,
Kak u rpadur ¢yERupM y = x°(puc. 59). Ero ornuaue ot rpadmuka
byHKIUHE ¥ = x? npoaABAAeTCS JMIOD B TOM, YTO IPH AOCTATOTHO
MANKIX II0 MOAY/IO 3HAUYCHUAX X KpuBada §onee nmAoTHO, YeM rpadHuK
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¢yaxmun y = x?, npureraer K ock x. Ilpu x > 1 rpadux PyHROUM
y = x* Gomee KpYyTO MOAHUMAETCA BBepX (B 3TOM cAydae KPHBAA
PACTIONOKeHA BHINe rpaduka GyEKOUHT ¥ = x%).

gl .\

/ YopaxneHns

1099, Tloapaysack rpaduroM GYERDUHM § = X3, H306paKEéHHEIM HA
pucynre 58, malignTe:
a) 3HaAYEH¥e Y, COOTBETCTBYIOINEee IHAYEHHMIO X, PABHO-
my 0,7; 1,35 2,2; 38,1; -0,7; ~1,3; -2,2;
6) 3BHAYEeHNA X, KOTOPRIM COOTBeTCTBYeT ¥ = 0,5; 2,5;
6,5; 8,5;
B) MHOXKeCTBO 3HAueHHAH X, NPH KOTOPHX 3HAYEHUA
thyaknun Menpie 1; meHbIe 4; Goasme 1; Gombpme 4.

1100. IlocTpolitTe rpaduK GYEKIMH:

_ |x%, ecmm x>0,
v -2x, ecm x < 0.
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1101.
TOYKA:

1102.

Hoxaxenure, aro rpadbuxy GyHKUHHA ¥ = ¥ NPUHAAIESKAT

a) A(12; 144); B) C(2025; 4 100 625).
6) B(-102; 10 404);

IocTpotiTe rpadpur pyuxuuu S = g2, rae @ — AJIUHA CTO-

POHEI KBajpara (B CAHTHMeTpax), a § — IiIomaAb KBaaparTa (BKBajg-
PaTHEIX caHTHMeTpax). YeM 3ToT rpadHK OTAHYAETCA OT rpaduKs
dynropu y = x2?

1103.

1104.

1105.

11086.

Kak H3MeHUTCA IUIOMAAL KBAaADATa, €CJIN erQ CTOPOHY:

a) yBenn4YuUThH B 2 pasa; B 5 pas; 8 10 pas; B n pas, rae
n>1;

6) ymMennminTk B 3 pasa; B 6 pas; B 15 pas; 8 m pas, rae
m>1?

Kax Hafio UBMEHUTH CTOPOHY KBAJAPATA, YTOGHI €r0 ILIOIIAAb:

a) ymeEbmmiack B 25 paa; B 100 pas;
6) yrenmauaace B 9 pas; B 64 pasa?

CpaBEuTE 3HAYECHUA CTENEHell, He BLINIOJIHAA BHIYNCICHHIL:

a) 0,62 u 0,72 B) (-0,8)2 u (-0,9)%;
6) 1,22 u 1,122; r) (-2,35)* u (-2,41)%.

Hcnoneaya rpabnk GyEKOUM y = x2, pelinTe YPaBHEHHE:
a) x? = 4; 6) x2 = 5; B) x2 = 0,7; r)x2=1,

1107. Ilpuaagne:xxkut au rpadpuky GyHROUM i = x? TOUKA:
a) K(0,103; 0,010609); 2) M(lg; 24—29];
6) L(~0,103; 0,0169); r) P(-zg; 7‘;’—4)?
1108. Mcnoasaya rpadur GdyEKoun y = x* (cM. puc. 59), pemuTre
ypaBHeHHe:
a) x4 = 5; B) x* = x;
6) x4 = -3; r) x*=-x.

CKOJBKO KOpDHell ¥MeeT ypaBHeHUeE:

1110.

ayxt=x+4; 6) xt = x~ 27
HasecTHO, 9TO TOYKA A(a; b) npuHAANEXNT rpaduKy GyHK-

uun y = x%. [IpuHagnexuT U 9TOMy rpadmKy TOUKA:

a) B(-a; b); 6) C(a; -b); B) D(-a; -b)?
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1111, ITepecexaer nu rpadpuk ¢pyHKOuH y = x° oTpesox AB, ecan:
a) A(-1,12; 4), B(0,98; 1);
6) A(—2,02; 4), B(0,92; 1);
B) A(-9,72; 100), B(10,02; 100)?

\
L L ./ YnpaxHeHHsi ANS NOBTOPEeHUS

1112, IlepeceraoTcs JH rpadukn Gyaxnuii:
a)y=12x—Tuy=3x +11;
6)y=-32x+ 17 u y = 16(8 — 2x);
B)y=-12x+ 3(4x — 1) u y = 9x;

Nny= -;-(7x+ 4) u y = -3,5x?

1113. HaiiguTe BaMMeHbIIce 3HAYCHHe QYHKOUU:
a)p(t)y=1t -2t + 1;
6)s()=£+2t + 2;
B) y(x) = 2x% + 8x + 11.

1114. Jdoxasxkmre, 9TO 3HAYEHHA MHOTOWIeHA x* + 2x° — x? — 2x
TPH OeabIX 3HAYEHHAX X KPATHH Yucay 24,

1115. C oBomgHOM Gaakl B NepBelit 1eHL GLLIC BLIBE3EHO OBOIEH Ha
2 7 Gonpmie, ueM BO BTODOit, a B TpeTHil AeHE — % TOTr'0, YTO BLEIBE3IU

3a nmepBhIe ABa AHA. CKOJBKO TOHH 0OBOIeit ObLIO BEIBE3RHO B KAMABIH
JleHEL, €CJH BCEero 3a TPHM AHA BeIBe3eHO 32 77

41, \0/ Pynkume y = x°. CreneHnan Gpynkums
C HeNETHLIM NOKa3aTenem

BH no3HaKOMHJANCH €O cBolicTBaMu u rpadukoM dyEKDHH
¥ = x*. Teneps BHIACHAM, KAKAME CBOHCTBAME olJIafiaeT CTEIOHHAR
dyaKONa ¥ = x*, a 3aTeM nocTpouM eé rpadHkK.

1) Hpu anavenuu apzymenma, pasiom Kynio, snavenue Gynx-
YU MaKHe pasRo RYnio.

9710 caeayer U3 TOro, uTo ecaM X = 0, To y = 0.

3aaunuT, rouka (0; 0) npuraanekuTr rpadpuky GyEKIUE, HHEMHA
cJopaMyl, rpapuK NPOXORHUT Yepe3 Haualo KOOPAUHAT.
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2) Hpu awbox nonomumendbiom 3naveRuu apymenma pynx-
YUR RPURLNGEM NOROKUMEADHOE IRAUENUE, BPU AI0GONX Ompu-
YAMERDBHOM HAYEHUL APZYMERTMA — OMPULATMERABROE IHALEHUE.

HeiteTBuTensno, ecnu x > 0, ro x* > 0, r.e. y > 0. Ecim x < 0,
To x°< 0, TAK KAK HEYSTHAA CTENEHb OTPHIUATENbHOrO YMCJAA OTPH-
1aTeabHA.

H3 sToro csoiicTBa creayeTr, 9TO Bce TOUKH Ipadura ¢ mono-
JKHTENbHBIMH afCIHECCAME DACIIOJIOMEHbI BHIIE OCH X, & TOYKH C
OTPHOATENLHBIMH afcuuccaMu — HHMKe OCH X.

3) Jwobvim npomuGonRoOROKHM SHALEHUAM APZYMENMAE CO-
omeemcmeyom nPoMmUGONORONCHBIE INA%EHUR PYRK UL,

Hanpumep, ecaix x = 2, To y = 23 = 8; ecim x = -2, 1O
¥ = (-2)? = —-8. Boofie nycTh 4 — OPOUIBOJLHOE IOMOMKHTENb-
Hoe yMcyao. Ecsim x = a , To y = ab, rge a® > Q; ecnu x = —a, 1o
y = (—a)® = -a®, roe —a® < 0.

3HauuT, TOYKH rpadpuka, UMeioINe NPOTHRONOJNOM HEIE abcnuc-
CHl, PACHONOKeHh CHMMETPUYHO OTHOCHTEJLHO HAYANA KOOPAMHAT
(omu JexkaT HA OOHOM NpAMOil, TpoXoZameil uepes HAUARO KOOPAM-
HAT, IO pasHHe CTOpOoHB! OT TOUKH (0; 0) M Ha PARHOM PACCTOAHUH
OT He€; MHBIMH CJIOBAMH, CHMMETPHMYHBIMH OTHOCHTENbBHO HAYANA
KOODAMHAT ABJAIOTCA TOUKH (a; b) u (—a; —b)).

IocTponM rpadur GyHKIHHE i = x2,

CocraBumM Tabauny Ana DOMOMHTEeNbHLIX 3HAYeHHIT apryMesnTa,
OKpyTAAA (TAM, rAe 9TO HeoOXOAHMO) SHAYEHHU GYHKRIUH AO COTBIX:

x 0,5 1 1,5 2
y 0,13 1 3,38 8

OTMeTHM Ha KOOPAMHATHOH miiockocTH Toury (0; 0), ToukH,
KOOPAMHATH KOTODHIX YKA3AHH B Tabumme, M TouKH ¢ abcruccaMu
H OpAMHATAMM, IPOTHEONOJOXHBIMH TeM, KOTOPhle 3ANNCAHBI B
rabanue (puc. 60).

3aMeTHM, UTO TOYKH, PACcHOJIOMeHHEe BOJAHM3U Havasa Koop-
AHHAT, eIné NJOoTHEee NPHUOMHMKEHBI K OCH X, 4eM TOUKH rpadura
byHkOun y = x2. Do BUAHO U3 TAGNAMILL:

x 0,1 0,2 0,3 0,4
y 0,001 0,008 0,027 0,064

Yepes oTMeucHHBIe TOUYKH NPOBEAEM NAABHYI0 AuHmHio. Ilony-
yuM rpadmk dyHrnun y = x* (puc. 61). HcuHo, uTO noCTpOeHHAA
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KpPUBaA HEOTPAHNUCHHO IPOROIKAETCA BBEPX (COpaBa OT OCH ¥) B
BHU3 (CII€BA OT OCH J).

I'padux GyERIME y = x* HaswBAIOT Kyluveckoii napatoroi.

Pynrnus ¥ = x° (1 Boobiure GyHKIHUA Y = x*, Tle B — HeuéTHOoe
uncao, Goasmee 1) o6nagaeT TaKMMU e CBOHCTBANM, KaK H PyHK-
oHus y = x2.

AHAJIOTHYHO BHraAaauT u rpaduk GyHKIEH y = x° (puc. 62).
IIpu 0 < x < 1 0H pacmonoMxer HHxe rpadpura GyERUME y = x%, a
opu x > 1 — Bume Hero. .

)
/ Ynpaxuexns

1116. IToawaysacs rpabukoM GYHKOHE § = x°, H300paskEéHHLIM HA
pucyske 61, Hafizure:
a) 3HaveHHe Y, COOTBETCTBYIOIee 3HAYEHHI X, PABHOMY:
0,8; -0,8; 1,3; -1,3; 1,6; -1,6; 1,9;
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¥ 6) sHauYeHHe X, KOTODOMY CO-
N PSR orsercreyer y = 3,5; ~3,5;
_— 0 T 0,9; -0,9;
A ‘8_“ ' B) MHOSKeCTBO 3HaYeHuit x, mpu
i J | 7-' KOTOPHX 3HaYeHHe PYHK-
N D nuu Menbmre 1; Goxsme —3;
| i :i : Goaswre 1, HO MeHbIIe 3.
BRI Bl A o 1117. Jokammure, uTo rpaduKy QyEK-
131 ' MM y = x° NPUHARMEINAT TOUKA:
- f _ o K(—6; —218);
_ . _  L(@,1;1,331);
4-8-2- [FL234% w203 8365427).
L1277 1118 Mocrpoiite rpadmi gymkim
. |—4.. ;.. V =a? rae a — pe6po xy6a (s ca:u-

THMeTpax), a V — o0néMm kKybGa (B Ky-

U7 6MYeCKHMX caHTHMeTpax). YeM sroT rpa-
=6 - * (pHK oTamYaeTcHA OT rpabmka PyHROHH
-8 . . . .
-9 - - . 1119. Kax usMeHHTCa 00béM Kyba,
H 1-10. . - ecJu ero pebpo:
a) yBeIHYNTH B 2 pasa; B O pas;
Puc. 62 B 10 pas; B n pas, rae n > 1;

6) yMeupmuTe B 1,5 pasa; B
3 pasa; B 12 pas; B m pas,
rae m > 1?

1120. Kax Hafio HaMeHnThb pefpo Ky6a, YTOGHL ero o0béMm:

a)ymeEbmInIICA B 8 pas; B 512 pas;
6) ysemuyuica B 1000 pas; B 216 pas?

1121. CpaBEATe 3HAYUEHHHA cTENeHed, He BHIOOJMHAS BHIYHCJHE-
Hui;

a) (0,2)° u (0,3)% r) (-1,2)* n (-1,4)%
6) (1’3)8 H (-193)83 IE) (_0901)3 n (0301)83
B) (—0,2)® u (—0,4)%; e) (—1,1)® u (-1,01)%.

1122, Hcooansya rpaduk GyEROEE y = x°, pellluTe ypapHeHue:
a) x® = 8; 6) x3 = —8; B) x* = 5; r) x® = -5,
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1123. IIpuHamne:xUT AU rpaduky GYHKIUM y = X° TOUKa:
a) A(5; 125); B) C(ll; 2%);
6) B(—%; -21_7]; r) D(-18; ~2198)?

1124. Ucnonpayda rpaduyeckye NpeacTaBNeHRA, CPABHUTE 3HAYC-
HHA CTeneHel:

a) 0,3°u 0,55 8) (-0,2)° u (-0,3)%;
6) 1,851 1,75 r) (—4,6)° u (—4,5)%.
1125. Hcnonpays rpaduk GyHKIMHE ¥ = x° (cM. puc. 62), pemmuTe
ypaBHeHuUe:
a) x5 = 2; 6) x* = —2; B) x° = x; r) x° = -x,

1126. Cxoasko KopHell HMeeT ypaBHEHME:
a) x°=x + 4; 6) x> =—x-37

8 7 SR
i 2 P

__%‘ . 4_?
SN i S .
IR '

1,8 ... e b Tq
1,6; -

1.4

17 S R A NS SN Y/ A S
1 - |

msr N S A A RO . _

0,4

0,2 L bl

T02 04 06 08 1 12 14 Lex
Puc. 63
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1127. WsBecTHO, uTO TOuKa A(@; b) nprEsgIeKAT rpaduKy GyHK-
mun y = x'. IIpuHagneuT Ju 9TOMy rpadguKy TOUKA:
a) B(-a; b); 6)C(-a; -b);  B) D(a; -b)?
Ha pucyHke 63 nmocTpoeHs rpadbukn pyaxkmmit y = x, y=x2,
y = x% ofyacTh onpejeNeHuMA KOTODHX eCTh MHOKecTBO {x|x> 0}.
Tlonessysach rpadHKOM, CpaBHHTE:

a)ana? ecnm 0 < g < 1 r)aua? ecima>1;
6)ana’, ecniu0<a<l; a)anad ecanag>1;
B)a’ualecaun 0 <g < 1; e)a’uad ecina > 1.

1129. 3anummure yucna 0,208; 0,2082; 0,208%; 1,453; 1,453%;
1,453% B mopaAAKe BO3pacTaHHAA.

AR ’\

FTTT T Y ynpaxuenus ans nosropenus
1130. IlpmEagae:KuT A rpadpuky GyEKOuM ¥ = X2 TOUKA:

— - - l' Q » .!! _!v
a) A(-3,2; 10,24); 6) B [17, 64), 8) C [12, 24) ?
1131. HaiiauTe KOOPAUHATH TOUEK NepecedeHHd rpadbnKos HYHK-
it y=x*nmy="Tx-12.

1132. Hs ropoxa A B ropos B aBTOMOGHIEL €XaN CO CKOPOCTBIO
80 kM/4, a 06paTHO — co cKOpocThio 90 KM/u. B pesyarrare Ha nyTh
n3 B B A oH 3aTpaTHi Ha 1 4 MeHbINe, YeM Ha OYTh u3 A B B. Hatiaure
paccToAHHe MexAY ropoaaMnm A n B,

1133. JokaxmTe TOXIECTBO:
(a + b)Y — (a — b)* = 8ab(a® + b®).

et ’\

rprp | / KoHTpOnbHbI® BONPOCHI M 3a48HUNR

1. Kakaa dyHKUuA HaskBaeTcA cremeHuoil dpyHkuUmel ¢ HaTY-
PaNbHBIM NOKAasaTeleM?

2. IlpuBeguTe DpHMEpPH CTENEHHOHR PYHKHMHM C 4ETHRIM IIOKA38-
TeJleM H ¢ HedéTHHIM IOKasaTeseM i > 1.

3. Chopmynupyiite crolicrBa pyHRuunM y = x? n cBoiicrBa eé
rpapuka.

4. Chopmympylite cpoitiersa dynxnun y = x* u csoiicrea eé
rpaduka,
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Clada ’\

7 DBONOAHUTENLHLI® YIIPAXKHEHMUS
K rnase 7

K maparpady 14
1134, dynxnua 3afaHa Tabauneii:

a) x 1 2 3 4 5 6
y 2 4 6 8 10 12

6)| =« 1 2 3 4 5 8
y 12 10 8 6 4 2

B) x 1 2 8 4 5 6
1 1 1 1 |

= had 4= 5— =

y 2 23 | % 4 5 | %

3agaiiTe KaXKAYIO B3 3THX GyHKUUMA PopMynoi,

1135, ITyers X = {10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}—
MHOJKECTBO 3HaueHuit apryMenTa X, a Y = {1; 1,1; 1,2; 1,3; 1,4; 1,5;
1,6; 1,7; 1,8; 1,9; 2} — MuOoXecTBO 3HaueEHH dyHKUNHN Y. 3agaliTe
dopmMyIol GYHKUMIO ¥ OT X, 3HAA, YTO:

a) sHaYeHHIO ¥ = 10 cooTmeTCTBYET I = 1;
6) arauenu1o x = 10 cOOTBeTCTBYET ¥ = 2.

1136. dyurnoua sagasa dopmyao#t y = (x — 1)(x — 2)(x — 3).
Haiianre:

a) 3HAYeHMe (PYHKIOMH, €C/I 3HAYEHUe API'YMEHTA PABHO
-1; 0; 5;

0) araveHMEe APryMeHTA, €CJHM 3HadenEe GyHKIUM pas-
mo 0.

1137. Oyaxoua sagana dopuynolt ¥ = x% — 8x + 7. Haligure:
a) anaveEne GYHKNUMA, €CJAH 3HAYEHUE AaprYMEHTA DAB-

B0 0; 1; -2;
6) sHAYeHUEe APIyMEHTA, eCad SHaveHHe QYHKIMH paB-
HO T: Q.
1138. flana Qymmans f(x) = 3 - - i - Hattanre f(-2), 1(0), #(1).

CymecTsyeT M 3HaYeHHMe APTYMEHTa, IPH KOTOPDOM 3HAYEHHE QYHK-

oMy paBHO 37
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1139. Hailtpure 061acTh onpeaeneHna GyHKIIUN:

a) -_.._....6_....._._0 ) — x .

V= G+ 5’ Y= Fia’
9 10

1 = : = —_—
) ¥ 2 _9 )y [l -1
8) y = -4 oy = 18

y PR ¥ Ix_zlo

Ramnouy NpAMCOYTOJBHHKY COOTBETCTBYET eZHHCTBeHHOe
MOJIOMHTENLHO® YHCAO, BHpAMaIONIee IJIOINALEL BTOTO IPAMOYTOMB-
HAKA (B KBAAPATHBLIX CAHTHMETpAaxX). ITO COOTBETCTBHE ABIAETCH
dyuxnueii. IIppBegnTe NpUMep, NOATBePKAAIIAN, 9TO 0OpaTHOE
YTBEPXICHME ¢KANKAOMY HOJOXHTEJbHOMY YHCJIY COOTBETCTBYET
€IMHCTBEHHLI!I MPAMOYIrOJBHAK, IJIOIIAAL KOTOPOro (B KBAAPATHBIX
CaHTHMeTpPax) PABHA ATOMY YHCHY?® HEBepHO.

1141. Kaxxaomy umeny m ua muoxectsa {10, 11, 12, 18 14, 15,
16, 17, 18, 19, 20} nocTaBHEAM B COOTBETCTBHE OCTATOK I OT AejeHHUS
9TOTO uHchaa Ha 7. 3agaitte PyHKOHIO r oT m Tabianauei.

1142, ITocrpofite rpadpuk GyHrOUM:

2-x, ecnqu -1 < x < 2,
y x-2, ecmm2< x <4,

1143. Hana QpyHKnuS
x2, ecnmx <0,
y -x2, ecam x > 0.

Hadiaure aHauerne PyHKIHUH, COOTBETCTBYIOUIEe 3HAYEHUIO AD-
T'YMeHTa, PaBHOMY:

a)-3; 6-1; 180 nrnl; x2 e3.
Hoc'rpoﬁwe rpadur PYHKIINN:

a)y-%,me-—ls:xs:m

-2
ti)y--x2 ,rie -1 < x < 4;

Bjy=x*-1,rae-2< x < 2;
ry=x*-3x,rae-1< x< 4,
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Puc. 64

1145. Kpusaa AB (puc. 64) — rpadux nepsoit GynKIuHN, KpUBaA
CD — rpadux BropoM GYHKIHNE. YKaXKHATEe MHOMKECTBO 3HAYEHHN
ApryMeHTa, OpH KOTODHX:

f) 3HAYEeHHA NepBOH M BTOPo# QyHKIMI PABHEL;

6) amauenus nepsolt GyHKIMN GoJblle, YeM 3HAYCHHA
BTOpOil dyRKIHN;

B) 3HAUYEHUA NepBoil PYHKINM MeHbIIe, 4YeM 3HAUYCHHSA
Bropoit dyERIIN.

1146. Ha pucynke 65 msobpaxkens rpaduKy M3MeHCHHA TeMIe-
parypul Bo3ayxa B Hopropoge (kpusaa K1) u ApxaHreascke (KpuBasa
MN) B Teuenue cyTok. OTBeThTE HA BOLIPOCHI,

1) B kakue nmpoMeXYTKE BPeMeHH TEMNEpaATypa BO3AYXa
B Hosropoze nm ApxaHreabcKe:
a) 6uina Haxke 0 °C; 6) 6s11a pasHa 0 °C; B) OnL1A BRIIIE
0 °C; r) noBRIMIANACH; A) MOHMKAIACEH?

T.°CA

S AEE—— .
/1012 14-16 18 20 N\241,u
- L

Pﬁc. 65
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2) B Kakoe BpeM#s CYTOK TeMIEpPATYPA BO3AYXA:

a) 6eLIa ofuHakoBa B ofomx ropoaax; 6) 6euia B Hosro-
poae BeINIE, YeM B ApXxaHrejabcke; B) 6n11a B Homro-
poZie HHKe, 9eM B ApxaHreihcKe?

3) Ha CKOJMBKO rpaiycoB BHIIe (MIH HUEe) Guiia TeMme-

parypa Bosayxa B HoBropoae, 4eM B ADXAHTeJIBCKE:
a)B 8 u; 6)B 12 u; B) B 18 u?

K naparpadgy 15

1147, NHoxkaxnTe, 4to PyHKOHS, 3azaHHaa dopMyaol
¥ = (x —8Y — (x + 8)%, apasercda NPAMOI NPONOPLHUOHAILHOCTEIO.

1148. IlocTpofiTe rpadpur GyHKIHHU:

a) y = 2x(x - 5) - %x(Sx - 38);

6) y = x%(x — 1,5) — (x — 0,5)* — %.

1149, 'padux npaMot NponopHHOHAJEHOCTH ~— IIPAMAS, NApaI-
JenwHasa rpaduKy JHHEIHOH QYHEUNN, NPOXORAAIEMY Yepe3 TOUYKH

A (%. 25] na B G; OJ . 3agaiiTe sTY NpAMYK NPONOPOHOHAJIBHOCTDH
dopmynoi.

1150. B nucrepHe copepxurca 30 T 6ensuHa, Hacoc BeIKauUMBaeT
U3 Heé KAXXAYIO MEHHYTY mo 0,25 7.

Ob6osaausre OyxBOil m Maccy (B TOHHAX) OCTABIIErOCA B BUCTED-
He OeH3HMHA nochie ¢ MUH paboThI Hacoca.

SagaiiTe dopmynoii GyEROHIO m oT ¢ U nocTpoiiTe eé rpadux,
BHOpaB cneayomuni MacmrTal: mo ocu ¢ — 1 ¢M COOTBETCTBYeT
20 MuH, 1o ocu m — 1 ¢M COOTBETCTBYeT § T.

OTBeThbTe HA BONMPOCHL:

A) CKOJBKO GeH3IHHA OCTAHETCH B DUcCTepHe Yeped 20 MuH;
yepes 1 u; uepe3 1 u 40 mun;

D) yepes CKOJNBKO MHHYT NOCHAEe HAYAJNA BhIKAYMBAHUS
B nucrepHe octadetrcHd 20 7; 10 T GensnHA;

B) uepes KaKoe BpeMdA mocje Havdaja paboTH Hacoca BeCh
GensuH OyaeT BHIKAYaH U3 OHCTEPHH?
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1151, Ha pucynxe 66 naofpaxén rpa- 8, KM} : |
GUK ZBMIKEHWA ABTOMOGHJIA M3 MYHKTA = [" "
A B mynxr B. 3apaiite GyEKnMIO 8 OT £ .- ..
TpeMa dopMyIaMu, 24071 -

Ilpu xaxux sHaueHuax { sra Qysx- 1801
nHus ABAfgeTcHA npaMoii MpomopmHORANEL- Lzb
HOCTBIO? '

1152, Touxa B(m; 1,5) mpunanie- rAZ SRS S
mur TpaguKy Qymkmum y = —4,5x. O F-2-31 4 8tin
HafizuTe snavenne m. o TP S

1153. Tlocrpoiite rpadpur dyurmm;

—0,5x, eciit x < 0,
a)y~=
0’5-‘”’ ecyia x 2 0;

Puc. 66
2x, ecam x <0,

6) y =
) {—2.1:, ecau x 2 0.

1154. [okamxure, 4yTo QYHKIHUA, 3aHaHHAA dopMynoit y = (x — 3)* -
- x(x — 8), asaserca anuneiinoi,

1156. fAepnaerca an neneitnoilt pyExnusa, sagangas dopmynoit:
Tx-12

Ay=—75 ) y=(x+ 5% (x - 5);
o)y = 2 Ay = (x - 1+ 8(x - 3);
B)y =x2- x(x + 1); e)y=(x+ 2P - x(x + 3)*?

1156. Bagaitre auneiinylo dyarnuio gopMynoi, ecan MaBecTHO,
yronpu x =5 y=46,aopnx =0y = 6.

1157, Muosxecrso X = {x|1 < x < 5} asagerca obaacrsm
onpezeneHNda HeKoTOpo#l nuHelHOl PyHKUMM, & MHOXECTBO
Y = {y|2 < y € 6} — MHOKecTBOM 3HAYECHHUI, IPHHUMAaEMEIX DYHKIH-
eit, ITogbepuTe ABe pasAUIHEE GOPMYIE], KOTOPHIMHA MOMKHO 3aAaTh
9TH GYHKIAH,

1158. IlocrpoiiTe rpadur GyHROHNK, 3agzaEHON dopMysoii:
a) y = (x - 0,5 — (x + 0,5)%
6) y = (x + 0,5) — x3(x + 1,5).

(:Dynmma m OT n 3a8aHA OHUCAHUEM: KAKIOMY HATYDPAIL-
HOMY YHCAY R COOTBETCTBYET MHCJIO M, KOTOpoe IPH AeJieHHWH Ha 2
JAaéT B MACTHOM 1 H B ocTaTke 1. 3azailire ary pynxkumio dopmynoit.
Uro npeacrasaser coboll rpadpux aTolk dynxnru?
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1160. Ilocrpoiire rpadux GyEKINH:

x, ecaum 0 € x < 3,
-x+6, ecnH3 = x < 6

a)y={

-2, ecin x < -2,
0) y =%, ecim -2 < x <2,
2, ecau x > 2.
1161. dana dpyarmua:

- —x—-2, ecinx < 0,
y x-2 ecmnx>0.

BanonanuTe Tabnuny

x -3 -2 -1 0 1 2 3

Yy

H nocTpoiiTe rpadur GyHKONHU.

1162. Jara nuneitnan pyHKUUA y = kx — 3. [Ipu KaKom 3Haue-
Hun kozbhdunuenra £ rpadur stTot dynkmuu:
a) napannejieH rpadpMKy NPAMOR NPONOPOUOHANBHOCTH
y = —4x;
0) He mepecekaeT rpadpuK auHeliHON PyHKDME Yy =
==0,1x + 4;
B) He mepeceKaeT ock abciuce;
) npoxoauT yepes Touky M(—1; 1);
A) mepecexaeT ochk afcmucce B Touke ¢ aGemuccoii —1;
€) IPOXOANT Yepe3 TOUKY HepeceueHHdA rpadmKoB PyHK-
mty=2~-xuny=x+1;
3K) nepecexkaer och abCIMCC B TOUKe ¢ MOJIOKMTEABHOMN
abcnuccoi;

3) NpPOXOAHUT Yepe3 TOUKY, abcoucca u opAHHATA KOTOPOI
paBHBI?

1163. I'padux auneiisoit yHxnum npoxoaur yepes Toaku C(0; 2)
u D(6; 0). 3agaitiTe popMynoli OpAMYI0 HPONOPIIHOHANBHOCTh, €CJIN
M3BECTHO, 4TO €€ rpaduK napannencH rpaduKy AaHHONK JHUHelHHOH
GYHRIMH.
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1164, I'padnkn auneiinpx bynxmui
y=-2x+1, y=006x+4, y=-2x+9, y=056x-1
nepecexaoTca B Toukax A, B, C u D. IlocrpoiiTe 4eTHIPEXYTOaAb-
HuK ABCD.,

1163. B peaysnbraTe nepecedeHuaA NPAMLIX, ARAAIOMUXCA Tpadu-
KaM# AHHeWHBIX GYHKUMA i = %x -l,y=-2x-1ny= —%x + 4,25,
ofpazosancs TpeyroasEnk. IlocTpoiite ero,

1166. BrisicuuTe, neaT JH Toukn A(—4; 6), B(4; 4) u C(12; 2)
Ha opHO# mpamoii.

1167. Hadiaure yrox Haknoua npamoit (rpadnka auneituot pyuk-
OMH) K OCH X, ecam yrioBoil kosdpuomenT 310 NpsMoOil paBeH:

a) 1; 6) -1.

1168. MoxaxuTe, 9TO TPEYroJbHUK, OrPAHMYEHHLIA NPAMBIMU
=-—x+1, y=2x+ 14 ochl0 X, — NIPAMOYTOJLHBII.

1169. Karyo ¢durypy ofpasyer MHOKECTBO TOUEK, OrpAHHYEHHOE
npsAMbIMA §y = x + 4, y=x—4, y=-x+4,y=—-x— 47

K maparpady 16

1170. Touka A(a; 2,25) npunagnexnT rpaduky dyEkoun y = x2,
HaiianTe abcuuccy Touku A.

1171, Touxa B(9; &) npuragnexuT rpaduKy GyRKUMH ¥ = X2,
Haiiaute opruHaTy TOUKH B.

1172. Toura C(a; b) npuragne:xut rpaduky GyHKOUU y = x? u
rpaduky pyaxunn ¥ = x3, Haltaure xoopaunarar rouku C, CHROABKO
TAKMX TOUeK?

1173. ITocTpoiitTe rpaduk QyHKUHHE ¥ = —x? U onumuTe ero
cBolicTBa.

1174. ITocrpoiite rpadur GyHKIHE ¥ = —x? U onMmuTe ero
CBOMCTBA.

1175. IIpusaanexur mm rpadpury bysxnuu y = x! Touka:
a) A(3; 81);
6) B(-1,1; 1,4641);
B) C(28; 614 6567)?
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1176. IIpunaanesxur au rpabury GyHKIMM y = x° Touxa:
a) K(-5; 3125);
6) 1{49; 720 576 032);
B) M(7; 16 807)?

1177. [ ITocTpoiiTe Tpaduk GpyHKIUN:
a) y — x, ecmux <0,
y x2, ecam x > 0;

x3, econ x < 0,

6)y=1

—x, ecan x =

1, eecnmx<-lummx=1,
x%, ecn ~l<x <1

» -]

-1, ecau x < -1,
N y=ix3 ecm-1<x<1,
1, ecaun x > 1.

1178. Ucnoassya rpabux GyHKOUK y = x? (cM. puc. 58) u au-
HeilKy, pellInTe ypaBHeHHE:

a) x? = x + 6; B) X2 = -2x + 8;
6) x2 = x + 2; r) x2 = -3,5x + 2,

1179. Ucooansya rpadbux dyHKkoum y = x° (cM. puc. 61) u au-
HellKy, pellluTe ypaBHeHHe:

a) x* = x; B) x* = 8;
6) x* = 0,5x + 0,5; r) x® = 2,25x.
1180. Henoabsya rpabuxn dyrkmuit y = x° n y = x*, nakianre
{(mpnOANKEHHO) KODHY YDaBHEHHS:
a) x2=2; B) x3 = 2;

1 1
2 = — 3 = —
6) x 2} r) x 3°
1181. BocnoassoBapmuck rpadukaMu GyHKOUM y = x2 H

Y = X, YKaKuTe MHOXECTBO 3HAYeHHUI X, ANA KOTOPLIX BRINOJAHACTCA
HepaBeHCTBO!

a) x* < 2; 6) x3 < 2.
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1182. Ucnonsaya rpabuxu dyHKoui y = x%2 u y = x?, moxa-
JKUTE, UTO:
a)yx®*<x%ecamx <1
6) x® > x%, ecom x > 1.
1183. Pacmonoxkure B mopsaike BO3pacTaHUA uHCAA a, a?, ab,
at, a®, ecau U3BECTHO, YTO!
a)0 <a<l; B) -1 <a<0
6)a>1; r)a <-1.

1184. Cxonbko xopHeld MMeeT YPABHEHHUE:
a) x*=3; 6) xt = -2; B) x° = -2; r) x® = 3?



= CUCTEMbI | i
8 JIMHENAHDbIX
FNABA YPABHEHMA

Y

B aToii rase paccMATPHBAIOTCA YpaBHEHHA ¢ ABYMS IepeMeH-
HBIMH, MX pelleEUdA H rpadpukn. OCHOBHOI MaTepHaJ IJIABH IOCBA-
HI€H TPOCTeHINUM YpaBHeHHAM — JHHeHHBIM YDABHEHHAM C JBY-
Ms IDepeMEHHBIMH, a Tak)Xe HX cHcreMaM. Cpeau TpagHIMOHHBIX
TeM — pellleHUe JAHEHHHX YDABHEHHI ¢ JByMs IlepeMeHHLIMHA B
HeJbIX YHCJIAX — pelueHMe AHMOGAHTOBHIX ypaBHeHHii. Bech may-
YeHHEI MaTepua] NPHMEeHAETCA ANA pPelIeHUA TEKCTOBHIX 3a87a4
¢ NOMOINELIO CHCTEM YPABHEHHH.

JMHEAHDBIE YPABHEHUS
§17. ¢ C ABYMA NEPEMEHHbIMMK
a2, Y/ YpasHeHUA C ABYMA NePemMeHHbIMMU

PaccMOTpPHEM pAaBEHCTBO

x?+ 2y =86, 1)
OHO cozepKHUT ABe MepeMeHHbie X B y. TaKMe paBeHCTBA HABKI-
BAIOT YPABHEHUAMU C FBYMA NEPeMEHHbIMU,
Ecau B ypaBrerne x? + 2y = 6 BMecTO X HOACTABUTE YHCIO 2, A
BMECTO J — 4HCAO 1, TO MOAYYHTCA BepHOEe PaBEHCTBO

22+2-1=6.
Tlapy uucesn 2 u 1 HassIBalOT pewenuem ypasHerus (1).

OnpexneaeHHe. PeluenueM ypasHeHM ¢ XBYMHA NepeMeH-
HHMH HA3HBAETCA NApPA IHAYCHMI{ mepeMeHHBIX, ofpamiaioman aTo
YpaBHEHHE B BEPHO¢ PABEHCTBO.

Tlapa uucen 1 m 2, rae 1 — 3HaveHne X, & 2 — 3HAYCHHE J, HE AB-
JAeTca pemieHHem ypaBHenusA (1), Tak KAk paBeHcTso 12+ 2 - 2 =6
HEBepHO.

Tlapy sHaueHWi1 ABYX DeépEeMeHHLIX OOBIMHO 3ANMHCHIBAIOT ¢ TO-
MOIIBIO KPYIILIX cCKOOOK, PaccMoTpennsie mapei yucen 1 u 2,2 n 1
MOKHO 3anucaTk Tak: (1; 2), (2; 1). Ilpm Takoit samucu Hago ycao-
BHATBHCA, KAKOe H3 3HAUCHHH ABYX NePeMEHHRIX NNIIETCA HA TEPBOM
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MecTe H KaKkoe — Ha BTOpoM. JI1A mepeMeHHBIX X M y OORIYHO HA
IepBOM MecCTe NMAMIYT 3HAUYEHHWE NMepeMeHHo# x.

Haliném emé mecKonbKO permmerui ypasHeHusa (1). Ins sroro
OOACTABAM B 3TO YPaBHEHHe BMECTO TepeMeHHOol X KaKoe-HHMOYAD
e€ sHageHWe, Hampumep uucao 4. [loayuuM ypaBHeHHEe ¢ OZHOMN
nepeMerHo# 42 + 2y = §, Pemus aro ypaBHeHMe, HalAéM y = —b.

ITapa uncen (4; —5) aABaderca elé OAHIM PeIleENeM YPaBHEeHUSA
(1), Trax xak pasenctro 4% + 2 - (—5) = 6 BepHo.

IIpu HaXOMACHUM APYrux pemeHuit ypasHenusa (1) nmpuaérca
CHOBR& MOACTABJATEL BMeCTO NMepeMeHHON ¥ Kaxoe-HNOyAL eé 3Haue-
HHUe M DemAaTh YpABHeHHe ¢ OAHOM nepeMennoii. 3Ty paboTy MOKHO
HECHOJbKO YIPOCTHTDH, €CJAM CHAYAJA PellHTh ypaBHeBue (1) or-
HOCHTEJILHO NepeMeHHOM Y, T. €. BRIDASUTH [IEPEMEHHYIO y uepes
nepeMeHHYIO X. Jld 3TOro mepeHecéM caaraeMoe X2 u3 JeBoi JacTH
B IIPaBYIO, U3MEHMEB €ro 3HAK, A SATEeM pa3feJuM Ha 2 ofe yacTH
YPaBHEHHA, MOXYIHNM:

y=38- 32 @)

¥Ypasaerud (1) 1 (2) HMEIOT OAHO M TO JKe MHOKECTBO PellleHHIA,

VpaBRERHA ¢ ABYMSA MepeMeHHBIMH, MMeINUe OAHO M TO Ke
MHOMKECTBO PeINeHNH, HASHIBAIOTCA DAGHOCUNLBHLLIMU.

IIpun monyuenum ypaBHeHma (2) u3 ypaBHeHuda (1) Geiam wmc-
IOJBL30OBAHB C60licMmea YpasHenus ¢ deyma nepemernvimu. OHU
thopMyIUDPYIOTCA TAK Ke, KAK M CBOMCTBA YpPABHEHHA ¢ OZHOH mre-
peMeHHOMH:

1) ecau 6 ypasHenuu nepenecmu caazaemoe u3 odnolt wacmu e
Opyzy10, UIMEHUS €20 FHAK, MO NOAYLUMCA YPAGHEHUES, DAGHOCUNL
Hoe dannomy;

2) ecau obe wacmu Yypaenenus yMHONUMb URY Da3deaumv nHa
o0no u mo Xe omauuHoe OM HYJAA YUCAO, MO NOAYLLUMCS YpasHe-
Hue, PABHOCUALHOC JARKHOMY;

3) ecau 8 xakoii-aubo wacmu uxu 6 00eux Hacmax YpasHeHUuR
SLLNOAHUMbD MoAcOecmeenHoe npeolbpas3osarnie, He MeHRuiee 00-
aacmu onpedeneHU’ YPAGHEHURA, MO NOAYHUMCA YpaéHeRue, PAGHO-
cunRvHOEe JAHHOMY.

Teneps, uToOHM HaliTH KaKoe-EMOYAP peHleHMe YpABHEHHA
(1), moCTATOYHO NMOACTABMTL B PABHOCHJILHOE €My ypaBHeHHe (2)
BMECTO X OAHO M3 €ro 3Ha4YeHH# M HANHTH COOTBETCTBYIOIIEE €MY
3HayeHMe y. Hanpumep, ecmu x = -2, To y = 1; ecsin x = 0, TO

y=3;ecmax=1,my=2%u'r..u.
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VpaBHeHNe ¢ ABYMA IIePeMEHHBIMH OOBRIMHO MMeeT GeCKOHeUHOe
MHOKecTBO pemieHMi, OgHAKO MOKHO YKas3aTh ypaBHEHHME ¢ ABYMA
NepeMeHHEIMH, HMeIolee OAHO peilleHHe MM He MMeKolilee pellle-
Huii, Tax, ypaBHeHne x? + Y2 = () uMeeT Jumb ogHO pemenue (0; 0),
a ypaprenue x° + y? = —1 He UMeeT pemieHHI.

bl ’\

NN / YnpaxHeHns

1185. Kaxue uz map (0; 5), (5; 0), (13; 12), (5; 5), (-3; -4),
(3; 4), (4; 3) aBnmIOTCH PeHICHUAMHM YPABHEHHA:
a)x2+ y?=256; 6) x® - y® =257

1188. SAexaerca nu mapa guces (—6; 1) penienueM yparHeHUA:
a) 2x + 3y = -9; 6) 3y - 2x = 107

1187, Ilapu 3HAYEHUI NMepeMeHHEIX ¥ M U YKA3aHEI B Tabnune:

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

Kakue U3 HUX ABJAKIOTCA peMIeHUAMH YDAaBHEHHS:
aAut-v-4=0; 6) 3u - 5v = -11?

1188. Hanumure Kakoe-HAOYAP YpAaBHeHUE ¢ MepEeMeHHBIMU
¥ U 2, pellileHUeM KOTOPOTO ABASCTCH Napa YHCes:
ayy=-5uz-=2; Oy=36uz=4.

1189, Haiiaure aBa KaruX-HUOYAb pelleHUR YPAaBHEHUA:
a)x -3y’ =5; 6) 2x2 -y = 4.

1190. BoipasuTe mepeMeHHYIO y depes NePeMEHHYIO X, HCIIOMb-
3ysA ypaBHEHHE:
a)3+3y-2x2=0; 6) 7Tx + 5y = 3.

1191, C nomolsio ypasHeHuaA U — 2u = 10 Bripasure:
a) v uepes u; 0) u gepes v.

1192, PemninTe OTHOCHTEJNLHO NEPEMEHHOH ¥ YPaABHEHHE:
aydx — S5y =0; 6) dy — x* = 4; B)2x? -y =4.

1193. Boipasure U3 ypaBHeHHA:
a) m? — n = 5 mepeMeHHYIO N Yepe3 NEPEeMEHHYIO m;
6) 2x + 3y = 6 nepeMeHHYIO ¥ Yepe3 MePEMeHHYIO X;
B) 2x — 3y = 6 nepeMeHHYIO X uepe3 IePeMEHHYIO ¥/;
r) 4k — 2t = 1 nepeMeHHYI0 { uepe3 IEPeMeHHEYIO A,
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1194. HaltanTe TpH KAKUX-HUOYAb PelIeHHA YPABECHMA:
a) 3x + 4y = 12; B) 2x — by = 5;
6) 9x — 2y = —18; r) 3x2 -2y =-1.
1195. Bupa3sus nepeMeHHYIO X 4epe3 NepeMeHHYIC ¥, Halgure
ABa KaKUX-HUOVAbL pelleRns ypaBHeHUA:
a) Ty —x=-2; 6) 4x - 3y = 15.
1196. Cpenu pemenuil ypapHeHHa y — 3x = 6 BaiauTte Taroe

pellleHHe, B KOTOPOM 3HAYeHHA IepeMEHHHX:
a) paBHEI; 6) IPOTHBONOMOXKHEI; B) OTAHEYAIOTCA Ha 1.

1097. Ilpm xakoM sHauYeHHH 4 uapa (a + 1; 2a — 1) asaserca
peIeHneM YPABHEHMS:

a)2x+y=5 6)x-2y=1; B)x2-y*=3?

-
1098. Pasno)xuTe HA MHOYKHTEJIH!
ayx*+xt-x-1; 6) 16 — 4a + a® — a'.
1099. oxamxure TOXKAECTBO
(x + yPx - yP = x (22 - ) + y(x? - ).
1200. IlpeacTaBeTe B BHAEe MHOTOYJICHA:

aypt+k—-4)pt+k+4) B} (x -y - B} (x + y + 6);
6)(a — b+ 6)(a + b+ B); (m-n+2)(m+n-2).

YnpaxHeHua AN NOBTOPeHUN

43. \./ JNuneiiHoe ypasHeHMe C AByMA
NePeMeHHbIMU M ero rpadmx

Kaxxjoe peeHne ypABHEHHA ¢ ABYMA IePEeMOHHBIMHE MOMKHO
m300pasHTh TOYKOH B KOODAREATHON MIOCKOCTH, MHOMECTBO TAKAX
TOUEK HA3KIBAIOT Z2PAPUIOM YDABHEHUR ¢ O8YMR NePeMEHHLIMU.

OnpeageneHHe. 'padmkoM ypaBHeHMA ¢ ABYMA NepeMeH-
HHIMM HA3LIBACTCHA MHOMECTBO TOUYCK KOODAHHATHON IJIOCKOCTH,
KOOPAMHATHI KOTOPHIX ABJMIOTCH PeIIeHHSMH 3TOTO YPABHCHHS,

W3 noneTKH 3aMEHHTH JUHHM HX YPARHeHHAMH H Haofopor B
XVII B. 3apogunack AHANMTHUYCCKAA FeOMeTpHA. ¥ €€ HCTOKOB CTO-
amu asa dparnysckux mMatematuka: I1. depma u P. [lexapr.
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Puc. 67
Ha pucynke 67 usobGpakens! rpaduxu ypaBHeHuit x* + y? = 9
uy — x* = —4. [lepBblii U3 HUX MOKAa3bIBAeT, YTO COOTBETCTBHUE,

sazaBaeMoe ypaBHeHueM x? + y? = 9, He sBAsAeTcHa QYHKUMEH, TAK
KakK, HalpuMep, 3HAYEHUIO X, PABHOMY HYJI0, COOTBETCTBYeT He
OIHO, a JiBa 3HA4YeHusa y — 4yucja 3 u —3. Bropoit asaaerca rpadu-
KOM (QDYHKIIHH, TAK KaK Ka)XJJOMY 3HAYEHWIO X COOTBETCTBYET OIHO
3HAYEHHE V.

Kaxknoe u3 ypaBuenuii 4x + 3y = 8, 5x — 6y =0, 2x + y =
= —2 umeeT Bua ax + by = c¢. Iaa nepBoro ypaBHeHus a = 4,
b=3wuc =8, nna sroporoa = 5, b = —6 u ¢ = 0, 1ua rpervero
a=-2,b=1wuc=-2, YpaBHeHHSs TAKOT0O BUAA HA3LIBAIOT JUHEIll-
HblMU YPABHEHUAMU ¢ 08YMA NepemeHHbiMU.

Pere [ekapt (1596—1650), ppaH-
uy3cknin punocod, maremarmk, Gpuamnk
U OU3NOoNO0r; 3anN0XUN OCHOBbLI aHa-
NUTUHECKOWN reomMeTpuun, gan noHAaTue
nepemMeHHon BeNnYMHbl N PYHKUKUNK,
BBEéNn mMmHorue anrebpandeckne 060-
3Ha4YEeHuA,
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Onpepnenenue, JINBeHHLIM YPABHCHHECM C ABYyMA nepe-
MeHHLIMH HASBIBACTCHA YPABHCHNE BHAA aX + by =c,raexny —
nepeMeHHble, @, b H ¢ — HEKOTOpbIe UHCAA,

Yucnao ¢ B INHeHHOM YpABHeHUH HASLIBAIOT CE0000NLLM ¥REHOM.
Pacemorpum rpadmk aueEeiirOro ypaHeHHA. Bo3pMéM B Ka-
yecTBe ONpUMepa ypaBHeHHMe —2x + y = 3. PemnM 310 ypaBHeHUe
OTHOCUTEABHO J.
[Monyaum:
y=2x+3.

@opMmyaolt y = 2x + 3 sagaérea auAerHad dyarung. E€ rpadmn-
KOM sBAsdeTcs npsamad (puc. 68), Tax Kak paBHOCHJIbHBEIE YPABHEHNS
y=2x+ 3 u-2x + y = 3 UMeIOT OAHO U TO K MHOKECTBO pelmeHHR
H, CNefOBATEJBHO, OJUH U TOT Ke rpaHK, TO PpadMKOM ypaBHE-
HuA —2x + y = 3 apnserca npaMas, A300paxEAEAA HA pucyHKe 68.

Boobmie rpaduroM goforo MAHEHHOrO ypaBHEHUA ¢ JBYMs Oe-
PEeMEHHHMH X U ¥, KOTOPO€ MOYKHO PEINHUTh OTHOCHTEJBHO Y, AB-
adeTcA npaMasa. PemuTth nuHeftHOe ypaBHeHHe OTHOCHTEJBHO Y
MOMXHO TOrja, Korja Koa(pdHIUEeHT NIPH I HE PABeH ny.ruo Ecau xe
xoaddHUINenT OpH I paBeH HYIIO, TO ClenyeT . vh
paccMoOTpeTs ABa cayaas: 1)xosdduimmenT ' -/
Opy X He PaBeH HYAW, 2) KoadpdunHeHT npH
X paBeH HYJIO.

BosbMéM, HaAOIpHMep, YypaBHeHHe
3x + Oy = 6, B KoropoM Koa(hdHELUHEHT TpH ¥
PaBeH HYJO, a KoxbHIINEeRT IpH X HE paBeH
Byn10. Ero pelmeHnAMY SBAAIOTCS BCE Naphl
queen (X; y), B KOTOPHIX X = 2, a ¥y — Jwboe
gucyo. CnexosaTesbHo, rpadHK 3TOIC ypaBHe-
HEA ByaeT COCTOATH B3 BECEX TOUEK KOOPAUHEATHOMH
IAOCKOCTH, MMEIHX abcumuccy 2. STH TOYKH
ofpasyior npamyio (puc. 69), napanneasuyio 7
OCH ¥ U OPOXOAAINYIO Uepes TOUKy (2; 0).

PaccMOTpHM, HAKOHEL|, YPABHEHUE BHAA
0x + Oy = ¢, B KoTOpOoM KO02()HIHEHTH TIPH !
¥ B npy® X paBHH HyJI0. Ecau npu aToM ¢ #0, P
TO YpaBHeHMe He HMeeT HE OJHOTO pellleHMH. . .
3aauuT, ero rpadUK — OYyCTOe MHOMKECTBO. ;
Ecnu xe ¢ = 0, To mobas mapa TuCeN cIy- —
JKMT €ro pellleHHeM. B aToM cayuae rpadpm- . -
KOM YPABHEHHMS ABJAETCH BCA OAOCKOCTE, Puc. 69

L RS
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T'paguxom aunelinozo ypasnenun ¢ J6YyMa nepemennoiMu, 6
xomopom xomsa 6vt odur us KoIQPUYUEHMOE NPU NEPEMERHBLY
He Paeéer YN0, AGRACMCA RPAMAR,

Ecnu ¢ auneinom ypaereruu xoa@duyliermv. npu nepemen-
HWX Pasibl HYAw, a c6060IRMI YAer He Pasen RYRw, Mo €20
zpadux — nycmoe miroimecmao. Eciu me xoappuyuenmvt npu
nEPeMenHy U c60600RNI YNeH PABHLL HYRI0, MO 2PAdPUKOM AU-
HeliNO0zZ0 YPAGHERUR RERACTNCA RAOCKOCTNY,

PaceMorpuM Ha mpuMepax mocTpoeHHe rpaduKoB JNUHENHEIX
ypaBHenuni, B KOTOpbIX X0TA OBl OAUH n3 Ko3ddunuerTOB OIPH Ne-
PEeMEHHBIX OTJAMYEeH OT HyJid.

IIpumep 1. Iloctpoum rpadpux ypasHenus 2x — 3y = 6.
9t0 ypaBHeHMe JAuHelHOe, TAK KAK OHO MMeeT Buj ax + by = ¢,
raea = 2, b = -3 1 ¢ = 6. Koaddnumenrsl 01pu nepeMeHHBIX OTINY-
HEl oT Hyas. Iloaromy ero rpadnxom apiagercs mpamad. Tax xak
npAMas ONpeeNAETCA ABYMA €€ TOYKAMH, TO AOCTATOYHO HAWTH
KOOPAHHATH! ABYX KaKNX-JTHAO0 TOUYeK 3TOoi mpamMoii:
et x =0, Toy = -2;
econ x = 3, Toy = 0.
OTMeTHM B KOOpAMHATHOHK mmockocTu Touku (0; —2) u (3; 0) u
NpoBeléM depe3 HAX npamyo (puc. 70). 9t1a npaMasg aBaAeTCa rpa-
durom ypasreruda 2x — 3y = 6.

IIpumep 2. Ilocrpoum rpadmk ypasHenus —1,5y = 3.

JlagHOE YpaBHEHNE MOMHO PACCMATPUBATDH KAK JHHeHHOEe ypaB-
Heaue Ox — 1,5y = 3 ¢ AByMA nmepeMeHHBIMH, TAK KaK OHO HMeeT
Bag ax + by =c¢,rnea =0, b = -1,6 u ¢ = 3. Koadduunenr npu y
OTAUYEeH OT HYJAHA, 3HAYUT, I'paPHMKOM yDaBHEHHA ABNAETCH lIpA-
mas. OHa napannensHa ocH x (puc. 71), MOCKOABLKY KaXXAOMY 3HAa-

vé i L ""'
L 3 L 3 L 3 ,_.’,'ﬁ.,.
L ¢6 .- L
L1 L {1 L1
, .Q""/ . - o
01 73 % 01 %35 % 015 | 4%
-1 ~14 -14
/ "1!5y=3 _2-
Puc. 70 Puc. 71 Puc. 72
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YEeHUI0 X COOTBETCTBYeT 3HAYeHHe y = —2., JTa NpAMas OPOXOAHT
yepea TouRy (0; —2). )

Npumep 3. IlocrpouM rpadpMK ypaBRHEHHA 3x = 1.

9To ypaBHeHHe MOMXHO PaCCMATPHBATH KAK JIHHeHHOe ypaBHe-
HHAE %x + Oy = 1 ¢ AByMA nepeMeHHBIMH, TAK KAK OHO HMeeT BHJ
ax +by=c,ra0 0 = l,b=0nc= 1. T'paduKoM 3TOrO YPABHEHHSA

ABAACTCA NPSAMASA, NPpoxoaamas yepes Toukry (3; 0). Oua mapan-
JeabHa ocHm y (pue. 72), NOCKOABKY 3HAYEHUIO X = 3 COOTBETCTRBYET
moboe 3HaYECHNE ¥,

cla ] .\
NN /Vnpaxmeuun
1201, Kaxne u3 ypaBHemuMit -x + 6y=-5, x2 + y=17,

2y —4x = 9 m f = 12 aBnAwTCcA JUHEAHEIMH yPaBHEHHAMH
€ ABYMS MEPEeMEeHHEIMH?

1202. IIpoxoAUT AM uepe3 HAYANO KOOPDAWHAT rpadHK ypas-
HEHUA:
a) y = -0,8x; B) X - 2xy + = 0;
6)y—4=>5x-3; r) {(x + 38)* = (y — 3)*?

1203. Kakue us Touex A(—1; —2), B(4; -2), C(0,4; 0) u D(10; 1)
NPHHALNEKAT IPadUKy YPABHEHUA:
a) 10x ~ Ty = 4; 5)§=2x—10?
1204. IIpoxogur au uepes Touky M (0,1; —0,1) rpadpur ypasHe-
HUA:
a) 2x — 10y = -0,8; B) % + 2 = 0,02;
6) —5x + 8y = -1; r)xt-yt=0?
1205.Ilpu xaxoM 3EaUeHUM M TOUKA P(m; 1 — m) DpUHALIEKAT

rpaduxky ypaBHeHUA:
a)2x+y="T; B) x* — y* = 14;
0) 2x —y = 5; r) x*+ =17

1206. IIocTpoiite rpatduk ypaBEEHHS:
a)y-3x=4; r) 4y — 3x = 8;

6) 2y + x = -3; n)—%y+%x-1;
B) 3y + 4x = 12; e) 0,6y - 0,2x = 0,3.
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1207. Haueprure rpahux ypaBHEHUA:

a)3x=2y+1; r) by = -2,bx;
6) -3y = 2x + 6; a) 0,6x = ~3;
B} Sx = 2,by; e) 0,5y = 1,5.
1208. IlocTpoiiTe rpadhuk ypaBHeHUA:
a)y - x = 3,5; r) Sy — 2x = 10;
)y +x=-4; n) -0,2x = 1;
B) 1,6x + 1,5y = 3; e) 0,3y = -1,5.
1209, Haueprure rpadux ypasHeHUT:
a)x+y+1=0; B)0,8(x ~y) =5~ 2y;
6)x+3 =2y r2x-y)+ (2x +y) = 12.

1210. Ha rpaduxe yparHenua 16x — 15y = 80 BaaTa Touka A,
HaitanTte:
a) OpaAUHATY TOUKH A, ecau eé abcumncca 10;
6) abciiuccy Toukm A, ecau eé opAuHATA —4.

1211, Touka M mpuHAANCIKHUT rpadNKy YDABHCHUSA
24x + 2by = 600,
Haiigure:
a) abemmecy ToukH M, ecan eé opAuHaTa 24;
6) opaurary Touku M, ecau eé abcmmcca 25.

1212, HaiiguTe KOOPANHATH TOYEK NMEePECEUCHHA ¢ OCAMHM KOOp-
AUBaT rpadhura YpaBHeHHA:

a) 12x - 15y = 180; 6) 30x + 20y = 6.

1213. HaiiantTe KOOPAMHATHI TOUYKH HepeceueHHsa rpadmxon
ypapiennit 1,2x = 3 u 2y = -5.

\
NN ./ YnpaxHeHus 405 NOBTOpeHus

1214, HalizuTe ABA KAKHX-JIUGO POINCHUA YPABHOHHA!
a) 10y - 5x = 20; 6) 4«2 + 3y = 8.
1215, VnpocTuTe BrpaxkeHue:

a) (2x — Ty + (8x + 4y)* - (8x + y)(3x — y);
6) 5(a — 4b)(4b + a) + (a — 4D)(—4b + a) + (a + 4b)>.
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¢

44. Y/ Powenne nuneinbix ypaBHOHWH
C ABYMS NOPOMEOHHBLIMM B LIeNbIX YMCAax

1,
5!
HUAME JuHelHOrO ypaBHeHud 5x — 3y = 2 ¢ ABYMSA IePEMEHHLI-
Mu, Tpu mocrezame naphl OTAMYAIOTCA TEM, YTO 3HAYEHMA X H Y B
HUAX — YHcJA leasie. Taxne pemmeHHs HASHIBAIOT YEAOUUCRCHHLIMY
peutenusmu., Ecan Tpedyerca Halt'TH Bce nelOYNCHeHHBle DelIeHus,
TO TOBODAT O PelileHuU YPASHEHUR 8 YLALIX YUCARX,

HMeHHO TAKHM PElICHHUAM ypaBHeHHH O mocBamén Tpya n-
opanTta Anexcanapuiickoro (III B.) ¢ApudMeTHKaS.

ITape yncen [ -%). (-5; -9), (1; 1), (4; 6) asna0TCA pele-

¥Ypapuenne 4x + 3y = 1 ge umeer NeJIOUHUCJIeHHbX pemenuil,

2
TaK KaK IIPH OeJbIX 3HAYEHMAX X H y dHA4YeHHe JIeBOi JacTH ecTh
mejaoe 4uca0, TOrZa Kak 3HAYeHEHe Npapoli 4YacTw — 4HCA0 ApoD-
HOoe,
¥Ypasuenue 7x — ¥y = —1 HMeeT CKOABKO YIOAHO IEJO9IHCIHHRX
pemennii. Ecan pemuM 2T0 ypaBEEHHE OTHOCHTEJBHO ¥, TC NIOJAY-
YHM PABHOCHJIBHOE €My YDaBHeHHE

y=1+Tx,

IIpu noacCTAHOBKE BMECTO X JIOGOrO LeJoro 4Yucjia n B pPesyib-
TaTe BEIMHC/eHHI MOoNMyuNM COOTEETCTBYOLIES SHAYCHME ¥, KOTOPoe
rak:xe Gyger nennIM yucaoM. Takum o6pazoM MOKHO HAfiTH CKOAB-
KO YTOAHO LENOUYHCICHHRIX pemeHuit ypapHerus 7x — y = —1, Bee
HeJIOUNCJICHHBe PEIleHHA 3TOro YPaBHEHHMA BhIpayxamTca dopmy-
mvMux=nuy=1+ Tn, roe n =0; £1; 12; ... .

Hailigém mo araM dopMyaaM HeCKOJBKO HeJOYHCACHHBIX pellle-
Huit ypasaenusa Tx — y = —1:

ecmun=0,Tox=0my=1;

eccmn=1,Tox=1ny=8;

ecnun=-1,rox=-1ny=-6;

ecaun=2,rox=2uy=15;

eci n=-2, 70 x=-2my = -138.

YpaseeRue 4x + 3y = % uMeeT BUA ax + by = ¢, B KOTOPOM a4
¥ b B3aMMHO OpocThie yncaa, JlioGoe JuHekEOE ypasHEeHHEe C DAIMO-
HAJbHRIMA 4YHUCJAAMHM @, b H ¢ MOXXHO IIPHMBECTH K TAKOMY BHAY.
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IIo aroMy BUAY MOKHO Y3HATH O HANMYMHM B HEM LEJOYMCIEHHBIX
pelrerHil: ecau cBoGoAHBIN uYNeH ypaBHEHHA ApoOGHOE YHCIO, TO
ypaBHeHHE He HMEeT HeJOUNCHeHHRX pelleHui,

YpaBHeHme 7x — y = —1 uMeer Bug ax + by = ¢, B KOTOpOoM @
unu b pasao 1 uam —1, a ¢ — umuciao neanoe. K TakoMy ke BHAY ¢ no-
MOIIBIO BB€Z€HUA BCIIOMOTATEIbLHBIX NePEMeHHEIX MOKHO NPHBECTH
mobGoe anHEHOEe YpaBHEHHE ¢ ABYMSA IIEPEeMEHHBIMHE, B KOTODOM KO-
addunueHTH NpU HepeMeHHBIX (MM UX MOAYJAH) B3AMNMHO IPOCTHIE
YuCa, 4 CROSOAHMN WieH — nesioe YUCIO.

Bosbmém ypasHeHme 20x + 3y = 10. Ero xoaddunuesTer npu
HepeMeHHBIX B3AaUMHO MPOCTHE YHCAA B CBOOOZHBIN uJieH menoe
yucno. Koaddpuuuenr npu x Goneie xoadduuunenta opu y. Hpen-
CTABHMM €ro B BHAe CYMMBE! ABYX HATYPANBHHX CJHaraeMbIX TAK, YTO-
6b1 mepBoOe cyiaraemMoe ObljI0 HAUGOJABIIMM YUCJIOM, KPDATHRIM YHCIY
3 (xoadpdunuenry npu y). Iloayamm:

(18 + 2)x + 3y = 10.

PacrpoeM cKOOKM, CIPYNINPYEM UEpBOe U TPeThe cjaraeMuie u
BHIHECEM 3a CKOOKH obmmii MHOXKHUTENL 3:

18x + 2x + 3y = 10,
3(6x + y) + 2x =10,

OGosHaynM BeIpaskenue 6x + y Gyrpoii k:

6x+y="Fh (1)
ITonyuuM ypaBHeHHe ¢ IepEeMEHHBIMHY B H X}
3k + 2x =10,

ITpoBeaéM aHANOTMYHBIe NMpeoOpa30BAHMA ¢ INOJYUeHHBIM YpaB-
HeHHEeM:
2+ Dk+ 2x=10,

2k + k + 2x =10,
2(k + x) + k= 10.
O6o3nauyuM BeipakeHne k + x 6yxksoit n:
E+x=n. (2)
HonyuuM ypaBHeHHe ¢ ABYMSA NepPeMEHHBEIMU R U n:
2n + k=10,
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B aToM ypaBHeHMH Ko3(d¢}unmeHnT upH k paBeH 1. Pemus ypas-
HEHAE OTHOCHUTEJABHO K, NOAYYUM:

k=10 - 2n.
ITogcTaBum B paBeHCTEO (2) BMecTO kB BHIpasxenne 10 — 2n:
10-2n+x=mn.
PenuM monaydymnBIOeecs ypaBHeHHe OTHOCHTEJIBHO X:
x =-10 + 3n.

Mu noayuunm ofRy m3 dopmyan pemennit ypaBHeHus 20x +
+3y = 10. Yto6Ll moayuuTs BTOPYIO bopMyay, MOACTABEM B pa-
BeHcTBO (1) BMecTO x BripasxkeHHe —10 + 3n, a BMecTo £ BhIpaskeHue
10 — 2n:

6(-10 + 3n) + y = 10 — 2n.

PemuM nolyaeRHOe YpaBHEHHEe OTHOCHTEJILHO Y3

y =70~ 20n.

@opmyasl x =-10+3nu y = 70 -~ 20n opu n = 0; 11; £2; ...
AAIOT BCe LeJOYHC/eHHBle pelmeHUs ypaBHeHmsa 20x + 3y = 10.
Hanpamep, ecir n = 3, To x = -1 ny = 10; ecin n = 0, 10
x==10my = T0.

PemeHne HeKOTOPHX 3a4a9 CBOAUTCA K HAXOMCASHUIO OAHOTO
HJM HeCKOJBKHX IEeJOYHCJeHHBIX DPelllecHHN JHHeiHoro ypaBHeHHA
¢ ABYMS MepeMeHHEIMH,

3 axgava, Kyouau seckoabrko KHHT mo 70 p. M HeCKOJABKO IO
80p. Bea nmoxynka oGomaacs B 500 p. CKOALKO KyNUAKM KHAT?

Pemenne. Ilycts Kynuanu x KEUr mo 70 p, ¥ y kHUr mo 80 p.
Torga Bce kEUra crounu 70x + 80y pybaeii. Ilo yenopnio aagauu 3a
HuX 3annartuau 500 p. Baauwur,

70x + 80y = 500.
PasggennM KaXXAyio YacTh ypaBHeHMA Ha 10:
Tx + 8y = 50.

Yucaa 7 u 8 B3aMMHO NIpocTHe, a Yncao 50 — nenoe, Iloatomy
YPABHEHHEe MMeeT CKOABKO YTOAHO LEJIOYNCIeHHEIX pertennil. Hail-
JéM uX HopMYARL:

Tx + Sy - 50,
Tx + (7 + )y = 50,
x+ Ty + y = 50,
x + y) +y = 50,
xt+ty=n,

n +y =50,



278 Fnaza8. CUcTeMbl NUNEHNLIX ypasHanui

y=50-"Tn,
x+50~-Tn=n,
x = -50 + 8n.

Suauur, x = ~50 + 8nu y = 50 - Tn, rge n = 0; £1; 12; ..,
3mavenue x OyAeT NMOJOKUTENLHKM IOpH n > 6, a saEAaueAMe y Oy-
JeT HOJMOXKHUTENbHHMM Ipu n < 8. O0oNM yCJIOBHAM YAOBAETBOPAET
n=7.Ilpun=7,x=6uny=1.

OrBenr 7.

el ’\

7/ Ynpaxuexuus

1216. HMeer an meNoUYNCIeHHBIe PEIICHHSA YpaBHEHHE:
. 1 3 .
a) 12x + 18y = 30; B) 1§x+ sy=1
- = 9. 4, 41, _ 20
6) 25x — 15y = 2; r) 7% 13y 21?

Pemure ypapHeHHe B IeIHX YHCIAX:
a) 4x + 3y = 2; B) Tx + 5y = 10;

6)2x -5y =1; r) 3x - 11y = -4,
HaiignTe TP HEJOYMCIEHHLIX DEIIeHUA YDaBHeHHA:
a) bx — 2y = 3; B) Tx + 4y = 0;
1, 41,28, 1, 91,
6) §x+ 3V 8’ r) 12x 13y 1.

Haﬁnme BCe Iapsl

f) HATYPAJTBHBLIX YHCEJ, KOTODHIe ABJIAIOTCA pellieHAAMU
ypaBHeHus x + y = 6;

0) mpocTHIX YuceJ, KOTOpbleé ABAAIOTCA pPeIMeHUAMH
ypaBHeHHA X + y = 42,

1220. |UmeoTea ferann mMaccolt 8 kr 1 3 kr. Croabko Heolxo-
AMMO B3ATH TeX H ZPYIrHX AeTajeil, 4ToOH moayduThk rpys 32 Kr?

I'pynny, cocToaiqyio n3 45 TYPHCTOR, PeUIHAN PacCeJIHUTDh
HA TeNJ0X0Je B YETHIDEXMECTHBHIE H TPEXMECTHBble KAKTH Tak,

4To0H B KAIOTAX HE OCTABANOCH CBOGOAHBIX MeCT. CKOJIBKO YeTH-
PEXMECTHBIX H CKOJIBKO TPEXMECTHBIX KAIOT CJefyeT 3aKa3aTh?
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Xoaai'ma Kynmia ray0oKne H MeJKHe TAPeJKH, 3aTPATHB
HA HOKyNKY 80 p. I'nybokan tapeaka cTouT 8 p., a Meakas — 6 p.
CxoNbKO rIYGOKMX M CKOMBKO MEJKHX TAPEJOK Kymuaa xosaika?

Rammu BHICTPEJIOM MO MHIIEHHM CIIOPTCMEH BHIOHBAJ
niau 8, uan 9 ouxon. Caenas 6oxaee 10 BrIcTpesoB, on BHOHENA 90
o0uKoB. CKOJbLKO pa3 cioprcMeH BLOHA 8 u 9 ouxoB?

BH AOJDKHEL YILUIATHTL 34 KYIUIEHHBIH B MarasuHe ToBap
19 p. ¥ Bac oaum aume natupyOnésele MOHETHl, & ¥ Kaccupa —
TOABKO ARYXpyOnésnie. Kak pacmiaTureca ¢ xaccupom?

Pemm'e B LEABIX YUCAAX YPABHEHME Xy = X + Y.

J.Iorcamme, ar0 ypaBHeHHe X2 — y® = 1982 me mmMeer pe-
IMeHuH B HeNsX YAciaax.

\
NN R 0/ YNpa)HEeHUR ANnsi NOBTOPeHNs

1227, ITocrpoiiTe rpad MK ypaBHEeHHA:
Ady—-1=2(y+x— 1)
6)2(y-1)+3=3(2x +1).

1228. Kax pacnono:xena Toura (1; —1) mo OTHOMEHHIO K I'pa-

UKy ypaBHEHNSA ¥ = %x — 2: Brlllle RAN BHMXE rpadura?

Haﬁ,um-e omubry B paccyxgenuax. Ilyers a — mpo-
H3BOJLHOE YHCI0, OTJIHYHOEe OT HyndA. PaccMoTpumM ypaBHeHue
x = a. YMHOXHB 006e ero uactu Ha —4a, nonyauM —4ax = —4a>,
IIpuGasuM K ofenM UaCTAM YPABHCHMA cJIAraeMoe X° H IepeHecéM
caaraeMoe —4a® B JIeBy10 4acTh, moayuuM x° — dax + 4a® = x2, wim
(x — 2a)* = x?, orkyma x — 2a = x. Ho no ycaoBuio x = @, OTKYyAa
nocje nNoAcTaHoBKu OyaeM mmerb @ — 2¢ = a u —a = a. Cirenopa-
TeNbHO, ¢ + ¢ = 0, 1 cyMMa MIOGHX ABYX PABHBIX THCEJ paBHA
HYJIO.

ot | ’\
T /4 KoHTpOnbHbIE BONPOCH U 3aNAHWA

1. ChopMyanpyiiTe onpeaeseHre PeIICHAS YpPaBHEHHS ¢ AByMSA
nepemeHHBIMHU, [IpnBeanTe DpUMeEp.

2. MaiiTe onpepesenue NuHefHOr0 YpaBHEHAS ¢ ABYMA NepeMeH-
HeIMH. IIpuBesuTEe MPHUMEpHI.
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3. Yro asngercsa rpaduKoM AUHEHHOTNO YPABHEHHS C ABYMA IIe-
peMeHHBIMH? PaccMOTpHUTe pasJHUHBEIE CAYYAH.

4. IIpuseanre npuMep PEIIeHNN NHHENHOTO YPABHEHHUS ¢ ABYMA
IIEPEMEHHBIMHU B LEJIBIX YHCIAX.

CUCTEMbI NUHEWHDLIX YPABHEHUIA
§18. , W CTOCOBHI UX PEWIEHUS
45. Y/ Cucrema nvHeliHbIX ypaBHEHMi.
Npadpnueckoe peweHne CMCTEMb!

B3aaaval. CyMMa asyx umcen paBHa 2. YeMy pasHEI aTH
yucaa?

Pemenne. OGozHauns nepsoe umeao GyKBoil x, a BTOpoe
ycno GyxBo#l y, cCOCTABUM ypaBHeHMe:

x+y=2,

910 JAuHEeHHOEe ypaBHEHHUE ¢ ABYMHA NepeMeHHLBIMH HMe-
€T CKOJIBKO YrogHo pemeHnit, nanpumep: (1; 1), (-5; 7), (3; -1)
AT. A

Yro6l 3a/1a4a HMeJIa ONpeeJIEAHEIN 0TBeT, He0OX0AUMO BREeCTH
JODOJHUTEABLHOE YCJA0BHe, HANIPHMED YKA3ATL PDASHOCTD TEX He UH-
cea. IlycTe oHa paBra 4. Iloayuuau HOBYIO 3azavy.

3agawa 2. CymMMa gBYX 4HceJ pPaBHA 2, & HX PA3HOCTL pPaBs-
HA 4. YeMy paBHH 9TH wHCHa?

P em e n n e. [Io yCI0BHIO 3aaun MOXHO COCTABMTE ABA ypas-
HeHHS ¢ ABYMS NMepeMeHHBIMH;

x+y=2nx-y=4.

Tenepr TpefyeTcda HaliTH Bce TAKHe 3HAYOHHA NEepeMeHHBIX,
KoTopele ofpamaloT o6a YpaBHEHHS B BepDHLIE pPaBeHCTRBa, T.é€.
HallTn Bce ofmme pemeHns sTux ypasHeHHH. B Taxux cayva-
AX TOBOPAT, YTO HANO PEUIHTE CUCMEMY YpasHeHnuli x + y = 2 n
x — y = 4. Cacremy ypaBHeHH# OOLIMHO 3AIIHMCHIBAIOT ¢ MOMOILIO
burypHoif cKoOKH:

{x"":z’ o)

x-y=4.

O61iee pereHne YpaBHEHMI, COCTARIAIONIMX CHCTEMY, HABHIBA-
IOT PeUuleHuem cucmexni,
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OnpeneneHne, Pomennem cHCTeMsl YPABHEHHH € AByMA
nepeMeHHLIMH HAIHIBAETCA NAPA 3HAYCHMH NMepeMeHHLIX, 06pama-
IOImAA Kaxgoe YPAaBHeHHe CHCTeMAl B BepHOe PABeHCTBO.

PemenueM cucteMsnl (1) ABaserca mapa aucea (3; —1), rark rak
BEPHB PABEHCTBA

3+(-1)=2u3d3-(-1) =4,

Hurxaraa apyrada mapa uuceJ pemrenueM cucreMmsl (1) He aBiaa-
ercA. UTo6m ybeauTECA B 9TOM, AOCTATOYHO NOCTPOHTE rpadmxm
YPABHEHHR CHCTEMEl.

I'padbuKkOM TIEpBOrQo YypaBHEeHHA ABAAeTcA npaMas MN, a rpa-
tbuxoM BTOpPOrQ ypaBHeHHs — upamaa PK (puc. 73). 9tm npa-
MEIE EMEIOT JHIIEL OAHY O0IIYI0O TOUKY,
a 3HAYHAT, U cAcTeMa (1) UMeeT AHIIB
OAHO pellleHHe. 3ajaua 2 HMeeT TAKKe
oAy oTBer — umcaa 3 u —1. IIpuban-
MEHHOe 3HAYGHAE pPemeHHA CHCTEeMH
(1) moskHo O6B1N0 6H HAHTH IO PHCYHKY,
NPOYHNTAB KOOPAMHATH TOYKH mNepece-
gyenna rpaburop. Taxkoi cnocob peme-
HHA CHCTeMbl HAZBIBAETCHA 2paduvec-
KuM cnocobom.

YT06H peImHTh CUCTEMY ypaBHEHHI
rpadbuyecKuM cnocofoM, HAXO MOCTPOATE
rpaduxu ypasseHnii aToli cucTeMsl ¥ on- 4 EFTI :
pefeNHTh KOQOPAMHATHL Kaxkaok obmeit Puc. 73
TOYKH 3THX rpadmroB.

I'paduxn ypaBHeHH# cucTeMbl JHHeHHHX YpaBHeHHHA ¢ AByMA
nepeMeHHEMH NOSBOJAIOT OTBETHTh HA BONPOC O dHCJie pelleHHk
cacreMul. PacemorprM 310 nmoapofHee, OrpaHMYABINACH TEM CIyda-
€M, KOrja B KaYKAOM YPABHEHHWHA CHCTEMHl XOTa OH OAHMH M3 Koad-
¢bEnEeETOB IPpH NepeMeHHBIX OTARYeH oT Hykad. Torxa rpaduxamu
ypaBHeHUll ABAAIOTCA OpAMEe. Ecan 3TH OpAMEE NepecexaloTcH,
TO CHCTEeMA HMeeT OAHO PellleHHe; ecM NPAMBbIe NapajleiAbHBI, TO
CHCTEMa He HMeeT pemmeHmil; ecau NpAMbe COBIAAAIOT, TO pelIeAnit
GeCKOHEeYHO MHOIO,

IIpuMep 1. BuacEuM, CKOALKO pelleHEull mMeeT CHCTEMA

-85x + 10y = 78,
21x + 5y = 46.
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PemumM xaxgoe H3 ypaBHeHH cHCTeMEl OTHOCHTeNABHO Y. IToay-
YUM YpPaABHEHUA

y=35¢+78 u y=-4,2x+9,2.

VYpasHeHna y = 3,5x + 7,8 m y = —4,2x + 9,2 paBAOCHABHHI €O~
OTBETCTBEHHO NIEPBOMY M BTOPOMY YpaBHeHHAM cucTeMbl, Iloaromy
UX rpapuKH Te Xe, 4yTO U rpadpuKu ypaBHeHHH CHCTEMBI. DTHUMH
YPaBHEERHAMH 3aa10TcH JinHelHbe pysKknun, rpapuKu KOTOPRIX
NPeACTABAAIOT coboif DpAMBIE ¢ PA3NMYHBIMM YIJIOBBIMH Ko3hdH-
IIMEHTAMHA, 3HAYUT, 3TH IPAMbBIE MEPECCKAIOTCA U CHCTEMa UMeeT
€IHHCTBEHHOE pelleHne,

IIprmep 2. BRACHAM, CKOJBKO PEIICHUA MMeeT CHCTEMA

4x - 2y = 3,
{Bx -4y = 1.

Pemuwm ypaBHeHUA CUCTEMEL OTHOCHTEIBHO . [ToayuuM ypaBHe-
HAg y = 2x — 1,5 u y = 2x — 0,25, KOTOPHMH 3aA20TCA JUHEHHBIE
dyaxknun. Ilpamee, apaaomueca rpadpuxamMmu 3rux Gyaxuuii, ma-
PaIeIbHE (TAK KAK YIJIOBEIe KO3MO()UOMeHTH IPAMBX DaBHE) H

NEePeceKaloT OCh §¥ B PA3NMYHHIX Touxax. CiefoBaTenbHO, CUCTEMA
ypaBHeHHM He HMeeT pelleHHi.

IIprmep 3. BolacHUM, CKOJBKO PEIICHUH MMeeT CHCTEMA
3x -2y = 4,
-4,5x + 3y = -6.
Pemnp ypaBHeHMS CHCTEMB OTHOCHTEJIbLHO Y, NOAYYHMM OJHO H
TO e ypaBHeHue y = 1,56x — 2. D10 03HAYaeT, YTO NPAMEIE, ABIAIO-

muecs rpaduxamMmu ypasHeHuli cucreMsl, copnaaaior. Caeaoparenanb-
HO, CHCTeMa HMeeT GeCKOHEYHO MHOIO pemneHMii.

HHH- 9
7 Ynpaxuenns

1230. Ha#taérca au cpean map uucen (2; -3), (-1; 8) u (4; 4)
pellieHue CHCTeMBI:
2) 10x - 3y = 29, 6) —6x + 2y = 22,
-8x+y =-19; 15x + 3y = 97
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1231. Asnnerca gu napa (—2,5; 1,5) pemenEneM CHCTEMEI:
2x + 4y = 1, —4x - by = 2,5,
3x - 2y = -10,5; ) 6x + 10y = 0,57

1232, CocTaBbTe CHCTEMY ABYX JHHEHHLIX YPaBHEHHH ¢ ABYMSA
NepeMeHHEIMHE, pellleHHeM KOTOpoi caysaHuT napa (—1; —-2).

1233. Cronsko permenuit HMMeeT CHCTEMA:

a) {4x+5y-=9, - {5x—6y=-0,8,
-3x + 6y = §; x-12y = 0,4
1,2x - 2,4y = 2x-3y+6 =0,
3x - 6y = 20; 8x =5-2y

5 [0:6% - 0.8y = -2, o 4y = 2x - 1,2,
3x + 4y = 10; Tx = 5y + 1,4?

1234. Haitaure Kaxkue-1u60 TPH PellcHUA CUCTEMBI:

ay [0:3% ~ 0,65 = 0.9, g |15 + 075y = 075,
0,2x - 0,4y = —0,6; 2,4x + 1,2y = 1,2.

1235. PemnuTre rpaduueckumM coocoboM cHcTeMy:

8) X+y=2 5) x+3y =0,
3x-y=2 0,6x -y = 2,5
6) x-y= -4, r) 3x +2y = -7,
2x + 5y = 6; x-y=0
1238. HaiianTe rpaduuecknM crocofoM pemeHHEe CHCTEMBEI:
a) Hx+y)-2x =4+ 2y, 6){x+y—2--§;—1,
x = 3y +1) - x; -y -x)=3+=x

k.
1237. IlpeacTaBpTe B BHIE MHOTOUJMEHA:

a) (2m + 3)* - 3(m - 4)(m + 4) - 56;

6) 5(3 — 2a)(2a + 3) - 2(a - 5)* + 5.

YnpaxxHeHUs AN NOBTOPEHNA
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1238. PagnoxuTe Ha MHOMUTEIM MHOTOYJICH:

a) 9x? + Bxy + y* - 2% 6) 16a — 16b — a® + a?b.
1239. PemunTe ypaBHeHHe:

B8 ol 2e=1; m2- ZLE gz

G)5m+2- 2™ =11; ep-3- 22 9.

2 5

1240. Peiuure B ueNrblXx 9MCAAX YPABHEHHE:
a) 2x — 3y = 5; 6) 2x + 3y = -5.

1241. ConoprcMeH DOAYYUA HA HEKOTOPYIO CYMMY AeHET TAJNOHBI
ROCTOMHCTBOM B 15 p. u B 20 p., npuuémM ABazuaTupyOaéBuix OLIIO
Gosbine, yeM nmaTHAAUATHPYOAERBIX, IIATYIO YACTH BCEX AeHEr OH
HCTPATHJ, OTAAE 2 TaNOoHa 3a Ouner B KuHo. IlonoBHHY ocTaBIIMXCHA
ACHET OTAAJ 38 Y)KMH, ONJIATHE eT0 TpeMsA TaJoHaMH. CKOJLKO TaJIO-
HOB KayKJoro JOCTOHHCTBA ObLIO BHauase y cCHOpTCMeHa?

48. \’/ Cnoco6 noacranoexu

I'padpuyecknit cnocod gaér BO3MOMKHOCTE PEIIAT CHCTEMEl YDaB-
HeHW# Jums npubamxéano. OaHAKO CYIIECTBYIOT Apyrue CIOCOOHI,
MO3BOJMIAIINAE HAXOAUTE TOYHLIE PeIleHUA CUCTeM JUuHeHBEIX ypaB-
HeHn#t ¢ AByMA nepeMeHHBIMH., PaccMOTDHM OfMH M3 HUX, HA3LIBA-
eMBbIi cnocofom nodemanoaxu,

Ilycrs maBa cucreMa

{3x+2y=4, )

x-4y = 6,
Pemum BTOpPOE YpaBHEHHe OTHOCUTENBLHO X:
x=4y + 6.

IloacTaBMB B nepBoe YpaBHEHME BMECTO MepeMEeHHOM X BRIpasKe-
Hue 4y + 6, moayunM cucreMmy

{3(4y+6)+2y-4,

2
x =4y + 8. @)

Cucremst (1) 1 (2) paBHOCHIBHH, T. €. UMEIOT OAHO U TO XKe MHO-
wecTBO pemeHmii. HHEIMH CcIOBAMH, BCAKOE peImeHHe CHCTeMH (1)
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ABAACTCA peIlcHHMEM CUCTEMH (2) B BCAKOe peleHHe CHCTeME (2)
ABJIAETCA PEIIEHNEM CHCTeMHI (1).

JelcTBUTeNbHO, IYCTh IIApA YHCea ¢ U b — pemeHHe cucre-
MH (1). 310 O3HAUAET, YTO BEePHHl DABEHCTBA

3a + 2b = 4,
a—4b=6.

Tax Kak ypasHeHHA x — 4y = 6 U x = 4y + 6 PaBHOCUNBHEIL, TO
napa (a; b) AaBaAeTCA pellleHHeM ypaBHeHHA x = 4y + 6, u moaToMy
BEPHO: PABEHCTBO

a=4b + 6.

3aMeHHM B BepHOM paBeHCTBe 3a + 2b = 4 YUCI0 @ PABHEIM eMy
yncaoM 4 + 6, nonyurM BepHOE paBeHCTBO

3(4b + 6) + 2b = 4.

CnepoBarennno, napa (a; b) obpamaer o6a ypaBHeHHA CHCTe-
MBl (2) B BepHLIe paBeHcTBa. IIOSTOMY OHA ABAAETCHA peLICHHEM
cHeTeMH (2).

TaxuM ke 06pasoM MOKHO JOKA3ATh, UTO KaXKA0e peIIeHHe CUuc-
TeMH (2) SBAJETCA peIIeHHeM CHcTeMH (1).

IlepBoe ypaBHeHHe cHcTeMHM (2) npeacrasaser coboli ypasHeHUE
¢ ogHolf mepemeHHO#. Peminm ero:

12y + 18 + 2y = 4,
14y = -14,
y - _].v

ITogcTaBnB BO BTOpOEe YpPaBHEHHE CHCTEMEI (2) BMECTO nepeMeH-

HOH y eé 3HaveHme —1, monyumm:
x=4-(-1)+86,
x =2,

INapa (2; —1) apnAeTca eAMHCTECHHBIM peICHMEM CHCTeMEI (2), a
CJIeIOBATEJIBHO, U €AWHCTBEHHBIM pemieHrEeM cucTeMH (1),

IToareném nurorn, Ilpn pemenny cHCTeME ABYX JuHeHHEIX ypaB-
HeHNH ¢ ABYMA NepeMeHHHMHU crnocoboM mMOACTAHOBKH:

1) pemraiorT 0ogHO U3 ypaBHeHHH OTHOCHUTENBHO KaKoii-nnbo me-
PeMeHHOI;

2) HOACTABRAIOT B APYroe YPABHEHH® BMECTO 2TOH mepeMeHHOI
HallieHHOE BHIpPRAKEHHE;

3) peizaloT NOAYUEHHOE YPABHEHHE ¢ OAHON NepeMeHHOH;

4) HaXOAAT COOTBETCTBYIOLICE 3HAYEHUE Apyroit nepeMeHHOMH.
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IHpumep 1. PeruuM cucreMy:
bx - 2y = 16,
{101: -3y = 27.
PemuM nepeoe ypaBHeHUe QTHOCUTENBHO Vi
-2y = 16 — bx,
2y = —-16 + bx,
5x - 16
3 -
IlogcTaBUB BO BTOpO€ ypABHEeHHE BMECTO Y BHIpAXKeHHEe

bx - 16
2

» JONYYHM CHCTEMY

- 9x - 16
y 5

10x-3-5"—;!§=27.

PeinnM BTOpOe YpaBHeHUE 3TOM CHUCTEMEL:
10x - 2-38(bx—-16)=2 - 27,
20x — 15x + 48 = 54,
5x = 6,
x=1,2,

bx - 16

IloacTaBUM B ypaBHeHHe y = BMeCTO X Tucyo 1,2 n

HAKAEM COOTBETCTBYIONMIEE eMy 3HadeHHe ¥

5-1,2-16
y= B:12216
¥y =-5.

OrseT (1,2; -5).

IHHpumep 2. PemuM cucremy

{Sx ~ By = -1,
2,.1, -
"3'x + 2y 3.

VopocTuM BTOpOE YpaBHEeHHe, YMHOMKHE €ro JIeBYI0 M NPasyio
yactn Ha 6. Iloayunm

{Sx -5y = -1,
4x + 3y ~ 18.
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PemuM nepeoe ypaBHEHWE OTHOCHTENBHO X M NMOACTARUM MOXY-
YeHHOE BRIDA:KeHHE BO BTOPOE YPaBHEHHE:

x=§%1,

4-§-";—1+3y-=18.

PemmnmM ypapHEeHME ¢ OZHON NepeMeHHOM:
4(5y — 1) + 9y = b4,
20y - 4 + 9y = 54,
29y = 58,
v=2.
Ha#taéM cooTBeTcTBYIOLICE SHAUCHEE X:
_5-2-1
-—,
x=3.
OrmerT: (3; 2).

—I_|—|_|_H_ ’> Ynpaxnenus

1242, Peminre cHCTEMY YpaBHeHMIA:

a) 3x+y =1, r) y=3-2x,
Ox -2y =1 6x +y = -9
2x -3y = -1, x-y=1,

6

){x—5y=3; ‘"){zx+4y-11,

B) 4x -y = 10, e) x+4y = -1,
x=2y-1 xX+y=

1243. Haiigute pelileRne CHCTeMEI:

a dx - 3y = -11, r) -2x + 3y = 10,
10x + 5y = 35; 4x - 9y = =20,

6 bx — 2y = -16, 2 1lx + 2y = 2,
8x—-Ty =1 ~bx + 6y = 6

2 {'?x + 6y = 10, 6 {Qx 2y = 35
3x + 5y = —3;
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1244. HaiiguTe pemense CUCTEME:
a) 1,2m ~-3n = 0, 8) 0,1x + 0,2y = 0,3,
2m + L,5n = -13; 0,6x - 0,5y = 0,1;

a+<b=

-

3
%P - Eq = _1,
6) r)

. 5, .90,
; 6p+wqr 6.

E L ]
(Yo Y [

oD O

a-<b=
1245. KakoBr KOODAMHATHE TOUYKH IepecedeHHUSA rpaduKoB
YpaBHEHWH:
a) 7x+6y=-2n10x + 9y = -2;
6) 16x — 26y = 5 n 8x — 15y = —-41?

1246, HaitizyiTe KOOPAMHATHE TOYKHM IIepeceyeHHA TpadPHKOB
ypaBHeHNIH:
a) 6x - by = 10 u 9x — 10y = -25;
6) 4x — 15y = 21 u 6x + 265y = 22.

1247. Hafiznte pemesne cECTeMEL:

a) 5x + 20 = -By, 3) 2k -3 =2-9p,
9y - 25 = -2x; 3k—-13 = 5p + 13;

6) 14 - 3b = 4a, r) 50 - 4m = 5 - bn,
25 + 3b = Sa; 21 - 6n = 26 + 5m.

1248, Pemnre cucremy:

2 {2(x-5>+6=3(2—y)-1,
Ay +2)-10=3(1-x)+8;

5 |48 -6=52a+1+5
23b - 4) +7 = 7(1 - a) - 10.

1249, Haitaure pemenne CHCTEMBI:
a) {4(3:: - 4y) + 14 = 3(5x + 2y),
—2(x - 6y) = 5(3x — 4y) - 1;
) {1 -2(x + 2y) = 5x + 12y,
6(x - 4y) = 5(3x + 4y) - 13.
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1250. HaiianTte pemreEne cHCTeMBI:

B_n=4v, 5x - 2 =,
a) F 4 B) ) 3
3 + L’: = . 2 — -y_ - -—l"
mry= (2 3 2’
e, b__1 (3p _ 2k
—_— —= - -—— -
6) - 3 2 2, I‘) L 4 3 L
8.p=1 Pk _ _
6 +b 2° 9 + 3 3
1251. PemnTe cucreMy ypaBEeHHH:
£ + g - l’ 2 — 2 - l’
a) | 2 3 G 6) | 4 2 2
., V.2 & _op = _2
3*2 " % 3 3
1262, Acnoasaya =
rpadmKH YparHeHHiA, e
u306paKéHENe H& PH- %
cyaxe 74, ofbacuute - E
rpaduYecKH# CcMBICT 74
PaBHOCHABHOCTM CHC- Ny
TeM ypapHeHwHil:
1
ly -3 5, |
2¢x+ 3y =1 ; et
4 ~10-9 -8 -7:-6-5
H S
=1
¥ 2x + 5,
2x+3[lx+5]=-1.
2 Puc. 74
c el .\
NN 7/ YnpaxHeHusi Ans NoSTOPeHun
12563. Ilocrpoiite rpadpux ypaBHEHH:
a) %x - %y =13 B) =0,1x + 0,5y = 0,4;

6) 0,2x + 2y = -2 r) 2,5x — 6 = 7,5y.
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1254. YnpocTuTe BHpasKeHHe:
a) (3a — b)* - (3a + b)%;
6) (3x + 4y)® + (8x — 4y)%;

5) 16(«-- - y] ~ (Bx + 4y)%;
an(s o 1] oz -3,

1255. Pa3noxuTe Ha MHOKHTEIN:
a) f;lm5 —12m3n® + 9mnS;

6) 152" + Sx%p + Sy
2 (3o
S

1256. JoraxuTe, 4TO HH ojAHA TOYKa rpadura QyEKIUN

y=- i—xz — 8x + 9 He NeXHT HHXKE OCH X.

47. \’/ Cnocof cnoxennn

PaceMoTpuM emé oguE cnocof pelleHHA CHCTeM ypaBHeHUid,
HA3BIBAEMEIH cnocoloM CRONEHUA.
IlycTs mama cucTeMa

3x - 2y = 17,
Sx+2y =17.

KoapdunyeHTs! nNpu y B YpABHEHHAX CHCTEMEI — IIPOTHBOMO-
aokHEle yucna, [ToaToMy npH CHOKEHMH OTAENBHO JeBHX YacTei
YDABHCGHUIT H HX OpPABLIX yacTell, MJIN, KaKk roBOPAT, IIPH NOYJIeHHOM
CJIOMKEHAH YPABHeHHH, OMYIUTCA YPABHEHHE C OHO mepeMeHHOo:

Bx -2+ Bx+2y)=17+17,
8x = 24,

CocTaBHMM HOBYIO CHCTEMY, COCTOSINYIO U3 ypaBHeHuda 8x = 24 i

OZHOTO M3 YpaBHeHN cueTemer (1):

(1)
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8x = 24,
5x + 2y = 1. 2)

Cucremnl (1) u (2) paBHOCHIBHEL.
B caMomM meiie, mycTh mapa uncen (¢; b) — pemenne cacreMsr (1).
Torna BepHH PaBEHCTBA
3a - 2b =17,
Sa +2b=17.

IIpn mo4JieHHOM CHOMKEHEHM BEPHBIX PaBEHCTB HOJY9aeTCa Bep-
HOC PABEHCTBO
Ba—2b)+(Ba+2)=17+ 1.

Orcona cneayer, 4To napa (a; b) Asngerca pelieHHEM ypaBHe-
HEdA (3x — 2y) + (bx + 2y) = 17 + 7, a 3HauAT, U pPeNIEHHEM CHC-
TeMH! (2).

MoiKHO Tak e ZOKA3ATh, 4TO Jioboe pellleHHe cucTeMH (2) aB-
JAeTCA PemeRneM cHcTeMH (1).

Taxkum ofpasoM, cucreMH (1) 1 (2) paBHOCHABHEL,

Ha mepBOTO YDPABHEHHSA CHCTEME! (2) monyunm:

x=3.

HaiigéM cooTBeTCTBYIOILCe 3HAYCHHE Jf, HCOOMB3YA NMPH STOM

BTOpOe YpaBHeHHE:

5-3+2y=17,
2y=_8’
y=-4.

ITapa (3; —4) aBnaeTca eTUHCTBEHHEIM PEeIIEHHEM CHCTEMEI (2), a
CAEAOBATENbLHO, U €AUHCTBEHHBIM PellleHueM cucTeMH (1).

B Tex cayuasx, KOTAa B CHCTEMe HeT MepeMeHHOo, Ipn KoTopoit
Ko3dhpHIHeATN ABJIAIOTCA OPOTHBONOJIOMRHEIMH YHCIAMH, MOXKHO
NOJYYIHATh TakHe Kod(PPHIHeHTH, YMHOMNHUB JeBHE H ONPABEE YACTH
YPaBHEeHAH Ha HEKOTOPhIe YHCIa.

Iloaseaém mroru, Ilpm pemieHHM CHCTEME! ABYX YPABHEHHH C
BBYMSA NepeMeHHKMH crocofoM CII0MeHuA:

1) YMHOKAIOT JIEBYIO B NPABYIO YACTH OAHOrO MJIH OBOMX ypaB-
HeEHH HA HEKOTODOe YHACIO TaK, 9TO0H KoaddHuIHeHETH NpU ORHOHK
U3 mepeMeHHBIX B PA3HEIX YPABHEHHAAX CTAJHA OPOTHBONOJIOKHBIMA
YHCAAMMN;

2) cKNagRBAIOT [TOYJIEHHO MOJAYYEHHLIE YPABHECHAHA;

3) pemaioT NOAYYeHHOR YPABHOHHE C OAHOK mepeMeHHOH;

4) HAXORAT COOTBETCTBYIOLICe SHAYEHHe BTOPOM IIepeMeHHOI.
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IIpumep 1. Peinm cuctemy
2x -3y =11,
3x + 7y = 5.
YMHOXHEM JIEBYI0 H NPAaBYI0 YaCTH NMEpBOro ypaBHeHHA Ha —3, a
BTOPOTQ Ha 2
-6x + 9y = -33,
6x + 14y = 10.

CJOKHB MOUNeHHO YPaABHEeHHHA, NMOJYYHM ypaBHEHHe C OAHOMN
nepeMeHHOR:
23y = -23.
Pemus ero, HaxoZuM:
y=-1.

IToacTaBMM B mepBOe YpaBHeHNE NAHHOW CHCTEMBI BMECTO Oepe-
MeHHOM ¥ eé 3naueHHe —1 U HalZEM COOTRETCTBYIOIce 3HAYEHHE X
2x +3 =11,
x=4.

OrBeT: (4; -1).
IIpumep 2. PerlluM cucTeMy

8x + 10y = 19,
-4x + 5y = -T.

B sTOoM ¢ayuae JOCTATOYHO YMHOMHTE H& —2 JIEBYIO H NPaRYIO
9ACTH JMIIL OJHOT'O BTOPOTO YPABHEHHUSN:

3x + 10y = 19,
8x - 10y = 14.

CiroXuM No4YNeHHO YPABHEHHMS, MOAYYHM ypaBHeHHE C OXHOM
nepeMeHHOi:
11x = 33.
Pemus ero, Halizém;
x=3.
H3 BrOporo ypaBHeHHA AAHHON CHCTeMBI HAHAéM COOTBETCTBY-
omee 3HaYeHUE Y:
-4-3+06y=-17,
5y = b,
y=1.
OTtBeT: (3; 1).
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el 0\
FTTTTT 7 Ynpaxnenus
1257. Pemnre cucTEMY:

a) 5x — 4y = 22, 5) 10x -3y =
Tx+4y = 2; -6x - 3y==-27
6) -8x + y = 21, 1) 5x + 4y = -22,
6x - 11y = -51; bx -2y =4
1258. Haiigure pemeHne CHCTEMEL:
8) 5x — 9y = 38, r) 21a - 30b = -6,
3x+2y = 8; 23a — 40b = -28;
6) 1lx + 4y = -18, D 6u + 5v = 10,
13x - 8y = -32; 5u - Bv = 49;
5) 10x + Ty = -1, e) 3m —4n = 3,
15x + 8y = 6; -8m+Tn =3
1269. HaiiguTe pelieHHe CHCTEMBI!
a) 4m - 3n = 32, 5) 0,5x - 0,3y = -1,
0,8m + 2,5n = -6; 1L5x + 0,4y = 10;
6) 2,5p + 1,5k = -13, r) 0,2a + 0,16 = -1,
2p -5k = 2 1,2a + 0,3b = 0.

1280. Baaaiite numeiinyo dyrKIU0 dopMystoit BuIa ¥ = ax + b,
ecaH eé rpadUK NPOXOAMT uepe3 TOTKH!:
a) K(-2; —-1) un P(3; 2); B) A(6; 0) n B(0; -4);
6) C(-3; 3) u D(4; -4); r) M(0; 5) u N(-3; 0).

1261. HanumuTre nuHeiiHOe YPABHEHHE C NePpEeMeHHBIMH X H ¥,
rpaHKOM KOTOPOrQ ABAAETCS NPAMEs, MPOXOAAIIaa Yeped TOYKH C
KOODAHHATAMM!

a)(2; 2) m (-1; ~1); 6) (6; —5) n (-3; 4).

1262, T'paduk guneliaoil GyHKIHH NepeceKaeT OCh X B TOYKE
¢ abecmuccol 5, a ochb ¥ — B Touke ¢ opAHBaroit —4. 3apaiire ary
dysxnuo dpopmynoi.

1263. OrMeTETe B KOODAMHATHON ILIOCKOCTH ABe KaKHe-HMOyAL
TouKH. [IpoBeanTe Yepes HUX npamylo. HanummuTe ypapHeRHEe 3TOM
MpAMOH.
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1264. Pemure cncreMmy:
a 32x -y +5=-2(x +3y) + 4,
(y+1)-1=52x-1)+8;
6) 4(a - 3b) - 2a = (b +4) - 11,
-3(b-2a)-12 = 2(a -5) + b;
5) 0,5 -3m = 2,5(m - 3n) - 3,
19+ 9n = 3(m + 6n) + 4;

r) Su-2v+1=42 -v),
0,2(4u + v) + 0,5 = 0,52u + 1).

1265. HaliguTe pemeHne CHCTEMEI:

a) 2x-3y)=3x -4y -1,
5Qu+x)—-4=32x -1+ 4;

6) 4p - 3k -1 = 3(3p - 2k),
1,5% + 2p = -2(2p - 0,5k) + 7,

1266. PemmunTte cucremy:

(1. 2 .

-0 = -l 2,_3, -
a) |2 3 s) {37 Y0

u+%v=3; 2x-1LTy =1

(3. .1 .

“u+ v =-3 1 2, -
6) |4 2 g™tz =3

3u—%v=—5; 0,3m + 0,21 = 0.

1267. Haiiaure peimeEne cuCTeMEL:

(m  n _ u _v _

2t2 =L 2 -9
a)<3 B)-3

m —_— & ._u. 9—'

7 r- 13 2 t3 "5

:

4p Bk 2x , 4y _

- = -2 S+ =8

6% 6 r{3 45

P _op — _11. 5 _ 4y _ _

2k 11; 6 15 9.
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1268. Peniute cucremy:

(x _y am _ 3n _ _
a) 473~ % ls T4 2
3x - 2y = G —-4m - 3n = 16.
1269. CxoabKo penleHMiT IMeeT CHCTeMA:
'__;g ¥ _ _ 3x +2y = 2,
p{s*z" b ﬁ)lx o1,
2x - 3y = 6; 2t37 2

1270. Hcnonwsysa rpadukm ypasHeHHl, n306pakéHHEIe H8 pPH-
cyHKe 75, ofpacHATE rpadpraeckuil CMBICT PABHOCHIBHOCTH CHCTEM

2x -y =35, " 2x-yP+(x+y)=5+1,
x+y=1 x+y=1.

1271. C nmoMomip10 rpaduxos ypasHeHHill, H300paXEéHHNX HaA
pucyEKe 76, obbacERTe rpaduIecKnit CMBIC DABHOCHJILHOCTH CHC-
TeM ypaBHeHM

{"'2”='3’ . {(x—2y)+(2x+%y)-—3—1,
1
2:c+§y = -1

x 2y =-3.

o '(2x;y)+(x%|-y)"= 5+1

Puc. 76
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T /4 YnpaxHeHus ans nosTopeHnn

1272. Pemmre aByma cnocofaMi (crmocoBoM MOACTAHOBKH U CIIO-
cobOM CJIOJKEHU ) CHCTEMY:

a) y—13x = -113, 6 Tx — 3y = 34,
40x - 3y = 850; Bx + 6y = 8.

1273. IIpeacTaBbTe B BHJE MHOI'OYJEHA BLHIpAXKEHHEe:
ay(dm+ T(7-4m) - (dm - 7%
6) (5a + 2)% - (3 + 5a)(ba — 3).

1274. Pasno:KuTe HA MHOYKHTEIN MHOIOUJICH:
a) —8x* + 8y B) 75a% + 12b* + 60ab;
6) 16m?* - 16n*; r) 84x%y - 63x* — 28)°.

,H,Jm BBIMHCACHHA KyOOR unces, 6/IM3KUX K eAUHUILE, MOMK-
HO NOJB30BATHCA NpubMMEEnHoit dopmynoit (1 + «)® = 1 + 3o.

Haitxure no aroii dpopmysne npubanxénnoe saadenne 1,12 u 0,92, Ha
CKOJIBKO OHO OTJHYAETCA OT TOUHOTO 3HAYEHNA?

48, \?/ PeuwexHue 3afay ¢ NOMOULLIO
CUCTEM ypaBHOHKA

Jlo cHXx mop IpH pellleHWH 384a4 ¢ TOMOIILIO YPABHEHHI MEI CO-
CTaBJAJMM OFHO YpaBHEHHe ¢ OAHO#K nepemenHoit. Ho yacro GniBaer
Npollte COCTABUTL ABA YPABHEHMS C ABYMJA NEPeMeHHLIMM U PEeIIUTh
34784y C HOMOIXLIO CHCTEMEI ypaBHeHWii. IIpH 3TOM NOCTYHAaIOT
c1enyIoIuM o0pasoM: 0003HAYMAIOT HEKOTOPhIE HEM3BECTHBIE YHC/IA
GykBaMH; COCTABJSAIOT CHCTEMY YpPaBHEeHHII, MCNOJL3YA YCJAOBHE
3aaYM; PemaloT ITY CHCTEMY; UCTOJKOBRIRAIOT PE3YJILTAT B COOT-
BETCTBHH ¢ YCJOBHEM 38JAYH.

[IpuBeaém npuMepH peMIeERA 347]aY ¢ TOMONIBIO CHCTEMK YPAaB-
HeHHUH,

3agava 1. 3aaymMaHEsl ABA Ynucaa. Ecan K mepBOMY YHCIY
npubaBUThL YABOGHHOE BTOpoe, TO moayuurca 30. Ecau ua nepsoro
4YHUCAa BEIYECTh YTPOEHHOE BTOpOE, TO noayuurcs 5. Kaxkme uncia
38 yMaHRI?

P em e B u e. IlyeTh 3agyMaHsl yuchaa x u y. [Io ycnopnio aaga-
uHu cymMMma X u 2y pasHa 30, a pasHocTh X u 3y paBHa 5.
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Jns oTBeTA HA BONPOC 3ANATH HANO HAMTH TAKHEe 3HAYEHHHA X M
Y, KOTOpEHIE YAROBIETBOPAIOT YpABHEeHHAM X + 2y = 30 u x — 3y = 5,
T.€. YAOBJETBOPSAIOT CACTEME
x + 2y = 30,
x-3y =205,
Pemmus cucremy, Haiigém:
x=20my=5.
OrBem 20 1 5.
3agaua 2.CymecTsyoT JH JBA TAKHX HATYDAJILERIX THCAA,

YTO CyMMa NepBOTO THCJ4 M YTPOEHHOTO BTOoporo pasma 10, a pas-
HOCTH IEPBOTO B YTPOEHHOTO BTOPOro pasHa 2?

P e m1 e u e, IIycTh nepBoe urcno ecTh X, a Bropoe y. Ilo ycao-
BHIO 3879 cyMMa X u 3y paBna 10, a passocTs x m 3y paBHa 2:

x+ 3y = 10,
x-3y=2.

Pemrus cucremy, Hakzém:
- -1l
x=6ny 13.
Ilapa uncesn 6 u l% YAOBIETBOPAET CHCTEME YDABHCHHM, HO HE

VAOBAETBOPAET YCJIOBHIO 3aXa4M, TAK KAK THCIO 1% He ABIAETCA

HATYPAJIBHEIM,
O T B e T: TAKHX YKCeJ He CYIIECTBYeT,

»
LRI L 7 YapaxHeHus

1276. PasmocTs ABYX umnces pasHa 20, a mx cymma paBua 4.
Haitante s uncaa.

1277. PeMOoHTOM aoMa 3aHATO 18 MAASPOB H HITYKATYPOB.
CroNpKO MANAPOB BAHATO PEMOHTOM, €ClH X Ha 4 MeHbIe, YeM
IITYKATYPOB?

1278. Ba HeKOTOpPOE BpEMA yepea NepeKpeécToR nmpomuno 35 as-
ToMoOrIel. I3 HUX NerkoBHX ObL0O HA 5 GoJybire, ueM I'Py30BHIX.
CHOMBKO JIETKOBBIX M CKROJIBKO I'PY30BHX aBToMoGmAeidl mpomno
Yepe3 NEPEKPECTOK 38 DTO BpeMA?
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1279. B MacTepCKO# IO 3aKA3Y H3roTOBJIeHO 65 KypTOK H cnop-
THBHBIX KOCTIOMOB. CKOJIbKO M3TOTOBJIEHO KYPTOK H CKOJIBKO CIIOD-
THBHHX KOCTIOMOB, €CJIH KYPTOK H3rotroBiaeno B 1,6 pasa foxabmre,
YeM CIOPTHBHERIX KOCTIOMOBR?

1280. Brino npogano 42 a aGAoYHOrO M ANEJILECHHOBOTO COKA.
d6aounoro coxa 6e110 npogano B 2,5 pasa MeHbllle, UYeM anejbCH-
HOBOro. CROJIBKO JJHTDPOB ANIEJBLCUHOBOIO COKA OBLIO MpogaHo?

1281. B oanoM M3 KJacCOB 'MMHA3MM MAJLYAKOB B 1,2 pasa
Gonniue, yeM AeBouyeK. CKOJMBKO AEBOYEK B 3TOM KJacce, €CJM MX Ha
IBe MeHbIIe, YeM MAJBYMKOB?

1282, IIepuMeTp paBHOGeapeHHOro TpPeyroabHUKa pasen 19 cm.
Ero 6oxoBas cropona Ha 1 cM MeRpme ocHoBaHMA. HaltauTte cropo-
Hbl TPEYroJBHHAKA,

1283. BoxkoBas cTopoHa paBHOGeAPEHHOro TPEYroJBHHKA
B 4 pasa Goaplie ero ocHoaHuda. Haififure ocHOBaHHe, €CIH OHO
meHbOIe HOKOBOH CTOPOHE! Ha 6 cM.

1284, IlepumeTp nmpaMoyroibHHKa paBeH 86 cMm. Ero aimHa
B 10 paz Goarme mupuns, HaliiuTe CTOPOHEI IPAMOYTOJBHHKA.

1285. Macca 2 cv® megu u 4 cM? cepefpa paBHa 59 r. ILnoTHOCTE
MeAu MeHbIIle IJIOTHOCTH cepebGpa Ha 2 r/cM®. HaiiguTe naoTHOCTH
MeAU U ILIOTHOCTBH cepebpa.

1286. Jaunuk npogenan nyrh AamHOH 46 kM. OF mén 2 4
NemKOM M 3 4 exana Ha BenocHnene, Ha Benocunene OH ABATANCA
B 2,4 pasa OvicTpee, yeM nemxoM. C Kaxolf CKOpPOCThIO RAYHHK IS
H ¢ KaKoi CKOPOCTBIO OH exaJ Ha Besocumene?

1287, 3a 4 muH yepes NEPRYI0 TpyOy NOCTYNUJAO BOALI HA 1 ra
MeHbIIle, YeM 33 3 MHH uepes BTOpPyIO TpyOy. Ecau nmepeywo Tpyly
OTKPHITH HA 5 MMH, a BTOPYIO Ha 1 MUH, TO NMOCTYNHT 32 I BOARIL.
CKOABRKO TEKTONMNTPOR ROAHI MOCTYHaeT 3a 1 MHH uepes KamkAyio
TPYOy?

1288. Tenaoxox mpoxXoAUT 38 4 U MO TEUEHHIO TAKOE JKE
paccToaHue, Kakoe 3a 5 u NMpoTHUB TeueHudA. HalixAuTe cROpoOCTH
TeyeHHUA, €CJIH OHA MeHblle cOOCTBeHHOIl CKOPOCTH TEILJIOXOAA
Ha 40 KM /4.

1289. Jisrraschk 24 NPOTHB TeUYeHNA H 49 IO TeUSHHIO, TEILIO-
xox npomén 260 kM. Tor ke Temjaoxox 3a 8 1 110 TeYeHUIO Npoki-
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BEéT CTOJNBKO e, CKOJbKO OH HOpOHAET 3a § 4 NpoTHR TeueHNA.
HaitanTe CKOPOCTE TONMOXOAA IO TEISHHUIO M er'0 CKOPOCTE NIPOTHR
TeYeHud,

1290. Co6cTBeHHAA CKOpPOCTE MOTOpHOI Noakm Gonbllle CKOpPO-
CTH TeueHMH B 4 pasa. HaltauTe ¢KOpPOCTE JOAKH IO TEUCHUIO, €CAMN

348 1 ¥ IpoTHB TeYECHUSA U -;— Y [0 TeUeHHIO JIOAKA MpoiaéT 14 km.

1291. OBuradach 3 4 1o Te4eHHIO ¥ 4 4 IPOTHB Te4eHNA, KaTep
opomén 120 kM. Tor xe kaTep 3a 22 NPOTUB TeYeHUA NMPoOAAET HA
30 kM MeHRmIE, ueM 3a 3y mo Teuenmo. Haiinure cKkopocTE Karepa
IO TEYEHUIO H €0 CKOPOCTh NPOTHUE TEICHHA.

1292, U3 AByX OVHKTOB, PaCCTOAHME MexTy KOTOpPHMH 120 KM,
BHIE3KAIOT OAHOBPEMEHHO BeJOCHIEANnCT M aBTOMOOHAMCT. Ecau
OHH OYAYT ABHraThCA HABCTpeuy JAPYr APYrY, TO BCTpeda mIpo-

u30iAET uepes 1% 4y, Bean sxe apToMoGmIMCT OyAeT ABUraThCH BCJISH

38 BEJIOCHIIEINCTOM, TO OH IOTOHHT ero 4depes 3 u. Haiianre cko-
POCTE, ¢ KOTOpOi ABHTAIOTCA BEJIOCHNEAHCT U ABTOMOGHIMCT.

1293. N3 asyx ycanmef, paccToAHHe MEXIY KOTODHIMM 44 KM,
BHIeXaN¥ OHHOBPEMEHHO JBa BCAAHHKA M BCTPETHJINACH Yepes 2 4.
HaiignTe CKOPOCTE KAMKAOTO BCAAHUKA, €CAY OJMH U3 HUX IOpoexana
A0 BCTpeuH Ha 4 XM GoJpllle Apyroro.

1294. [IBa nemexoaa BEIILAA OQHOBPEMEHHO U3 JBYX IYHKTOB,
pACCTOAHUE MeMAY KOTOPHIMHA 25 KM, M BCTDeTHIHRCH 4depes 2,5 4.
HalignTe CKOPOCTL KAMAOrO U3 HAX, €CAM OJHH OIPOMIEa A0 BCTPEYH
paccrognue B 1,5 pasza Goxablne, yeM Npyroi.

1295. Cymma % NepBOro YHCIA H % BTOpOTO paeHa 195.

Halizure 2T uHcna, ecnan 3 BTOpOro yucaa Ha 1 MeHbine, yeM

5

S nepsoro.
6
1296. Haitigure aBa uncaa, ecan 9 nepeoro Ha 4 Goasiue, yeMm

10
17—5 BTOPOrQ, a % nepBoro Ha 9 MeHbIe, ueM 116 BTOPOroQ.

1297. B nponuioM rogy nmeEHngel 6110 saceaHo Ha 30 ra 6oan-
me, 4eM poxbl. Temeph MoceBH NIISHHIIM COKpaTWIHCk Ha 25 %,
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a pxxu — Ha 20 %, n mwromaas nox HuMu coctapuna 100 ra. Croabko
TeKTAPOE 3aCes/H B NPONLIOM IOAY HINEHHLEH M CKOJBKO POMKBIO?

1298. B asyx Tabynax 6swio 120 nomageii. Koraa uncno somaneit
B IlepBoM Tabyne yBesnunaoch Ha 40 %, a BO BTODOM YMEHBUIMIOCH
Ha 10 %, B nepsoM Tabyne crano Ha 30 nowmaxel Gonbme, a€M BO
BTOpOM. CKoJBKO Jomaieit 66110 B KavkaoM Tabyne?

1299. B ngecaTH AoAKaX MOMKET pasdMeCcTHTECH 44 uyesoBeKa.
YacTh 9THX JOJOK NATHMECTHHIE, & OCTAJBHBEIE TPEXMECTHbIE,
CKOJIBKO TATHMECTHBIX JOAOK?

1300. OT narepa 70 mOUTH TYPHCT eX&J HA BeJocHNede CO
cKopocThi0 18 KM/u. Ha o6paTHOM nyTH ero cxopoctes Omia Ha
3 ¥M/u MmeEbme, Ha Bech MyTh OH 3aTpaTua 2 4. Haliaure paccrosa-
HHe OT Jlarepd A0 MOYTHI.

1301. Ilencuio B 650 p. 6a6ynika mosyunia AeCATHPYOAEBRIMEA
H NATHASCATHPYOAGBEIMU Kyniopamu, Becero 6a6ymka noaydyuna
21 rynwopy. CKoabKO GBINC NATHACCATHPYOIEBHX Kynop?

1302, PaccrosHHe MeXAy ABYMSA OPHUCTAHAMH JOAKA NPOIJIEL-
BaeT 0O PeKe B ONHOM HANDABJEHHH 3a 4 4, A B IPOTUBONOJOKHOM
HanpapileHHH — 3a 8 4. CKopocTh TedeHnsa BoAR 5 KM/4. Kakoeo
paccToOdHME MEXAY NPHCTAHAMHU?

1303. IlepsLiit pafounit H3roTroBux 3a 4 4 Ha 10 geranelt Goan-
e, YeM BTOPOIl 3a 5 4. Bropoll M3roToBAAN B Y4C HA OAHY ACTAXb
MeHbIlle, YeM mepeuiii. CKOABKO Aerajell M3roTOBHJ IepPBHIA pa-
Gouni?

1304, U3 ABYX NYHKTOB, PACCTOAHNE MEXKAY KOTOPEIMH 60 KM,
AOJYKHBI BBIEXATH HABCTPEUY APY! APYry ABA BeJocuneaHera. Ecan
nepBhiii BhiegeT HA 1 4 paHbIle BTOPOro, TO OH BCTPETHUT €ro ve-
pes 3 4 mocie cBoero Belesaa. Ecam BTOpoH BeieseT Ha 2 4 paHbIe

NepBOTO, TO OHH BCTPETATCA 4epes 3% 9 1I0c¢jde BHIE3Aa BTOPOro.
HaltanTe cKopocTH BeAOCHIIEANCTOB.

1305. Yepes mepsywo TpySy Gacceilm MoOMeT HANOJHHTHCA HA
10 u 6uicTpee, YeM Uepe3 BTOPYIO. 3a CKOJBKO YACOB MOMKeT HANOJ-

HHTBCA 2TOT GacceifH yepes RamAYI0 TPyOy, ecau obe TpyOrl BMecTe
MOI'YT HATIOJIHUTE uepes 24 u aBa Taxkux Gaccelina?

Pel:l:m're 3agavyy AByMsA cmocofaMu (¢ IOMOIIBIO YPABHE-
HEA ¢ OAHOH mepeMeBHOH H ¢ NOMOINBID CHCTEMEI ABYX ypaBHCHRMIA
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C ABYMJA NEepeMeHHBIMH). 3aayMaHO ABAa Yucaa. Ecian K nmepsoMy
yucay npufaBuTE YABOEHHOe BTOpOe, To noayuunrca 27. Ecam us
YTPOEHHOrQ NEePBOr0 BHIYECTH Bropoe, To noayaarca 11. Haligmre
TH YACJIA.

I T
II|./

YrnpaxHeHua 4NN NOBTOPSHUA

1307. Pa3noKUTe HA MHOMHTENN:

a) 24at*x — 8b%x — 12a'y + 3b%y;

6) 36n — 2m® + 18m — 4m?n.
1308. YopocTuTe BHIpasKeHHE:

a) 9(4 — 3x)* — 4(2x + 1)%

6) 3(3 — 4a)(4a + 3) + 2(2a + 3)%.

1309, JloxakuTe TOXRAECTBO
(a® — b%)% + 2a%b® = (a? + b¥)(a* + bt — a®?).

49. \0/ Cucrema nuHelnbIX ypaBHeHWH
C TPOMA NEPOMEOHHBIMKW

Ypasrmenne Bujfia ax + by + cz = d, rae X, y ¥ 2 — NepPeMeHHEEIE,
a, b, ¢, d — HeKOTODHIe UNC/A, HASHIBACTCH AUHCILHMIM YPAGHEHUEM
€ mpema nepemMenibiMu.,

Tpoiika 3HaueHHH NmepeMeHHHX, ofpamalmad ypaBHeHHE ¢
TpeMs NepeMeHHLIMM B BePHOE PABEHCTBO, HASLIBACTCA PeUleHUEM
ypasHerus.

ByaeM paccMaTPHMBATL CHCTEME! TPEX MuHeHHHIX ypaBHeHul ¢
TpeMA nepeMeHHLIMU, Oflllee pelleHHe 3THX ypaBHeHMi ABAeTcA
pellieHHeM CHCTeMBl. PelnTs cHCTeMY — 3HAUMT HAKTH MHOMKECTBO
o0mux pelmeHNi BXOAANIMX B He€ ypaBHeHMHId.

IIp; penreHNN CHCTEMBI JAHEHHBIX YPaBHeHHIl ¢ TpeMs nepeMeH-
HEIMHM, TAK K€ KaK IIPpH DelIeHHH cCHCTeM JHHeHHHX ypaBHeHuii ¢
AByMSA nepeMeHHRIMH, HCHONL3YIOT CHOCO6 MOACTAHOBKH M cmocol
CJIOYKEHNSA,

PemumMm cuctemy

3x + 5y + 22 =19,
4x —y—-32 =8,
2x -2y -32=1.

HexmounM oaHY B3 NepeMeHHRNX, BOCIOAA30BABIINCE CTIoCOoB0OM
NOACTAHOBKH,
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BripasuM H3 BTOPOro ypapHeHHS NEePeMEHHYIO ¥ uepes X u 2!
y=4x -3z - 8.
Iloacrasne B mepRoe M TPeThe YPABHeHUA BMECTO Y BHIDAKEHHE

4x — 8z — 8, monyuuM cHCTeMy ABYX ypaBHeHHIl ¢ AByMA mepeMeH-
HEIMH;

3x+5(4x-32-8+2z2 =19,
2x —24x-32-8)-3z=1.
Orcrona:
23x - 13z = 59,
—6x + 32 = -15.

¥npocTuM BTOpoe YpPaBHEHHMe, pasenuB obe ero 4acTH Ha —3.
HNonyunm:

23x - 132 = 59,
2x -2 = 5.

Pemue ary cucremy, Hailiném, uro
x=2,z2=-1.

CooTBeTCTBYIOIICE 3HAYCHHE ¥ HANAEM H3 YPABHEHHSA
y=4x-3z-8:
y=4-2-3-(-1)-8,y=3.

3HAUNT, peIIeHHEM CHCTEMBbl ARJIAETCA TPOoHKa uucen: x = 2,
y=38,z=-1.

3aMeTHM, UYTO HCKJIIOUNTH OAHY H3 NepPeMeHHBIX B PACCMAT-
PHBaemMoO# CHCTeMe TPEX ypaBHeHMIl ¢ TpeMsA MEPEeMEHHEIMH MBI
Morjyiu Or1 HHAYE, HCIIOJL3YA CNOCco0 CIA0IKEHMA,

AHaJIOTHYHO PELIAIOTCH CUCTEMB! YETHIPEX YPABHERMH ¢ YeThIph-
MA NepeMeHHBIMH, NATH YPaBHEHUH ¢ MATHI) NePeMCHHEIMHE U T. A,

A RN NS 0\
LR 7 YnpaxHenns
1310. Pemure cucreMy ypapHeHMI:
x-y=8§, x—-2y =0,
a) ly+z=1, 6) {y-z=71,
x—-2=1 x+z2=-1
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1311. HaiignTe penieHne CHCTEMEI:

x+y=2§, x-2y =86
a) iy +2 =5, 6) ldy + z = -27,
xX+z2=23 x+z=-11.
Pen:m're CHCTeMYy ypaBHeHHH:
10x -5y — 32 = -9, 2x - 3y + 4z = -10,
a) 6x + 4y ~ 5z = -1, 6) 4x — 2y - 32 = 27,
3x — 4y — 6z = -23; -bx + 4y + 22 = =28,

1318. |HaifiauTe penreHne cHCTEMEI:

9x -8y +z+12 =0, 3x-4y-52-20 =0,
a) {-4x+2y-82+9=0, 6){2x-8y-42+5=0,
26 -5y +22-3=0; 2% + 3y -4z + 45 = 0.

Pemu're CHCTEeMY ypaBHEHWH

(x+y+z+v =10,
y+z+v+u=14,
iz+v+u+x =13,
v+u+x+y =13
u+x+y+2z=11.

Pemn're OTHOCHATEJBHO X, } M Z CHCTEMY
a®+alx+ay+z=0,
BB+bx+by+2z=0,
A+elx+cy+z=0,

ecima#b,b#xcmc#a.

B Tpéx cocynax 48 n mogrl. Ecan U3 neproro cocyaa me-
peauTh BO BTOpPOil 3 J, TO BOAK B 3THX ABYX cocyaax Gyaer mopos-
HY, & €CJI1 H3 TPEThLEro COCYAA HEPEeNHUTh BO BTOPo# 3 i, TO B TPeTh-
eM BOAEI OKAXKeTcd B 7 pa3 MeHbIlIe, YeM BO BTOpoM. CKOMLKO BOJRI
B KaXXA0M cocyae?

1317.| [lepumMeTp TpeyroapHEKA paBeH 3 aAM. HamuGomwmana us
c¢TopoH HA 4 ¢M Gosbllle HaumeHplelf; a YABOGHHAA TPeThA CTOPOHA

PaBHA cyMMe ABYX APYrux cropoH. HalizuTe cCTOPOHH TPEYTOJbHHMKA,
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\
0/ YnpaxHeHus Ana noBTOPeHUN

1318. Vopocrure BEIpasKeHHE:
a) (a - b)® + 4(a + b)%; 6) (x + y)* — (x — y)B.
1319. Pasnoxure HA MHOKHTEAN;

a) x* — 8y® — 6x*y + 12xy%
6) 8x°% + ¥* + 12x'y + 627y

et 0\
UL R 4

1. Chopmynupyiite onpefiesleHIe peIIeHNA CECTEMEl YPaBHEHUN
¢ RBYMdA mepemeHHBIMH. IIpuBeguTe npuMep.

2. Kax pPellINThL CHCTEMY ABYX YPABHEHHMH ¢ XBYMA IepeMEHHLI-
MH CIIOCOOOM MOACTAHOBKH?

3. Kak pemnTe cHcTeMy ABYX YpPABHeHMM ¢ ABYMSA HepeMeHHEI-
MH CIOCOOOM CHIOKEHHAT

KonTponsHsie BONPOCH! U 3ananus

O
NI 4 AONOAHNUTENLHLIS YRPAKHSHWSA
Krnase 8

- K maparpady 17

1320. Kaxue mapel HeablX YHCEJ ABJIAIOTCHA PEIIeHHAMH YpAB-
HEHMA:
a) mn=28; 6) mn = -8; B) mn = 07

Hal"l.u;u're BCEe HAPEI ONPOCTHX YHCeJ, ABAAIOIIMXCA perme-
HUAMH YPaBHEHHNA:
a)p+ q=22; 6) pqg = 15.
1322. HoraxkuTe, YTO HUKAKAA NAPA HENBIX UHCE] HE MOMKET
OHITH pellleHeM YPaBHeHUA:
a) 2x + 4y = 35; 6) 15x - 10y = 22,
1323. Ilpu xkakoM 3HaueHUH kK napa 4yucena (—2; 5) apaaerca
pellleHHeM YPaBHEHM:
a) kx + 3y = 9; 6) 2x —~ ky =17
1324. Kynunu meckoabk0o KOpoGox ¢ Kapangamamu. B mexo-
TOPHIX M3 HuX ObLJIO Mo 6 kKapanpamreif, a B ocTaAbHEIX — To 8,
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Bo Bcex kopobkax 65110 34 xapaggama, CKOJBKO KyIIMIN KOPOGoK,
B KOTOpHIX 66110 110 6 kaparaanreii?

Tpn pri6aka BeuepoM HAJOBHJIH PHIGEL M JIeTJIM CHATH.
Ilepenif, npocHYBIINCEH YTPOM, peInua He GyAHTH ocTanbHBIX. OH
pasaennn priby n3 caaka mMOpPoBHY, HO O4HA phIfa OCTAajACh JIAOI-
Helt; on BEIGpocHA €€ B BORY, 3a0paj TPeThIO YaCTh YJIOBA H YeXAal
aomoit. Yepes uac BcTan Bropoii. Jymas, yTo OH HPOCHYJICA nep-
BHIM, M He xenaa 6yAHTH OCTANBLHBIX, NPOJENAT TO XKe caMmoe, 4TO
¥ IepBHI: BEIKMHYJ B BOAY JHINHIOW PHIOY, B3AN TPETHIO HACTH OT
OCTARIIErOCH yN0Ba B yexan, Emié uepes yac BCé 2T0 NOBTOPRA Tpe-
THil pribak, ToXe CUNTadA, YTO OH BCTAJ IepBHIM, Kakxos Guin ynos?

1326. B xakux Toukax rpadpmk ypaBHeHHd x — y = 4 mepe-
cexaeT:
a) och x; 6) oce y?

1327. IIpoxoxur au rpaduk ypaBHeHHMa (x + B)(x — §) —
- (y + 6)(¥ — 6) = 11 uyeped HAYATIO ROOPAHHAT?

1328. HmMeloTca au Ha rpagpuke ypaBHeHUa 4x + xy = 0 ToukwH,
Y KOTOpHIX:
&) aGcpcca paBHA OpAMHATE;
6) abconcca M OpAMHATA — MPOTHBOIOJOKHBIE THCIA?

1329. I'vadnky ypasHeRus Sx + 2y = 3 e mpuUHAIICKUT HH
OAHOIT TOYKH, 006¢ KOOPARHATHI ROTOPHIX — OTPHIOATEAbHbIe YHCJIA.
JdoxaxuTe aTo yTBepKAcHHEe H O0BACHHTE €ro reOMeTpHYECKHI
CMBICH.

1330. HoxaxuTe, 4TO rpadpury ypaBHeHMs 2x% — 4y = 11 He
DPHMHAMJICKUT HY OAHOH TOYKH ¢ LeJOUYHCACHHBRME KOODAHHATAMH.

1331, Mana Touka A(0,1; 10). IIpr xKakoM 3HaAYEHAM R depe3
3Ty TOYKY OPOXOAMT rpadUK ypaBHEHUA:
a) 20x - 1,5y = k; 6) y — kx = 5?

1332. ITocTpoiiTe rpadHK ypaBHERHA:
a) 10(0,2x - 0,3y) - 0,6(6x - 8y)=T;
6) 5(0,6x + 0,4y) — 0,2(10x + 20y) = 4;
B) 4(1,5x - 2,5) + §(1,2y + 0,8) = —3;
r) 0,6(0,5x + 1) + 0,4(1,5y — 2) = 0,7.
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1333.|Hageprure rpadux ypaBHCHHA:

a) x(y - 3)=0; B) (x - 2)(y +2) = 0;
6) (x —4)(y - 1) = 0; r)(x+ 5y + 3)=0.
I'Ioc'rpoﬁ-re rpadMK ypaBHeHUA:
a) x + |y = 0; B) x — |y| = 0;
6) x| +y=0; nlx|-y=0.
'-I'ro Apjaderca rpadHKOM YpaBHEHRA:
a) |x| + |y| = 0; 6) |x| ~ |y| = 02

1336. IIpn kaxoM 3HaueHHM ¢ mpaAMEe 4x + 3y = c Hu
2x — 3y = 8 nepecexawTCsa B TOUKE, MIPHHALIEKaLIEE:
a) ocH x; 6) ocm y?

K naparpady 18

1337. Ilpn kaxkux sHavueHMAX m u b napa (m; 3) apaaerca pe-

IIeHAEM CHCTEMBI;

2x - by = -10?

1338. IIpn xaxkux sHaueHHAX m U n napa (3; —2) apaaerca pe-
HMIeHHEeM CHCTEeMBI:

2) =5x + 2y = m, 6) mx -3y =9,
3x — 4y = n; 6x + ny = 22?7
1339. Croubko penleHmii UMeeT cUCTeMa:
a) 3x -6y = 5, 5) 0,5x + 2y = 0,8,
2x+3y =T, 2,5x + 10y = 6;
%x_iys.l; 4x + 0,6y = 1?

1340. Halipure rpajuyeckuM crmocofoM IpHOINKEHHOE pellle-
HHE CHCTEMEI
5(0,2x - 0,4) — 4(0,5y + 1) = -3,
2L,5x + D)+ 1,52y — 4) = -4,
1341. Yraxure Kakme-Jnbo 3HAYeHHs @&, b H ¢, IPH KOTOPDHX
HMMeeT eAHHCTBeHHOE peIIeHNe CHCTEMA
-8x + 9y = 10,
ax + by = c
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1342, IIpn xaKoM 3HAUEHHH ¢ CHCTEMAa

Bx -2y = 3,
10x -4y = ¢

a) uMeeT GeCKOHeUHOE MHOMKECTBO pelneHnii;
6) He NMeeT pemcHRIT?

1343. PemuTe cucremy:

2) 10x — 43y = 27, r) 21m + 20n = 123,
4x + 3y = 31; 42m — 30n = 36;

6 ~12x + 15y = 150, 8p - 25¢ = 65,
6x - Ty = -T72; 6p +27q = 3;

8) 1lla-5b =1, &) {1341 - 14b = -54,
14a + 2b = -74; 11g - 76 = -36.

1344, IIpu kaxoM 3HaYeHUN @ NpAMasa ax + 5y = 9 mpoxoaur
qepes TOUKY IepecedueHns mOpaMEIX 5x + 4y =6 u3dx—y=T?

1345. Noxaxure, uro npamaa 4x — By = 18 mpoxoaur uepes
TOUYKY IEpPEeCeUueHUA NPAMBIX —3x + 2y = —-10 u Tx + 6y = 2.

1346. okaxure, uTo OpaMele —2x + 9y = -3, 2x — 6y = -1
u 3x — 4y = —5 nepecexalTcA B 0AHOM Touke. KAKOBH KOODZMBATH
9TOM TOUKH?

1347. Pemnre cucremy:

a) 32x+y-1) =56x+4y + 2,
4x -2y +1) = 2x - by + 16;

4y — 28y — 5) = 3y - x) - 18;

5) {5(1,2x—2y)+40 = 2y - 2x) - 4,
20,5+3x)-30=5(x-3y) + 4

6) {4x—2(3x—5)=3(x-y)+30,

6x —34x+1)-T =4y -6y +3)+ 17,

r) 3, _ 1 _ 1
y—E(x—4)—19—2x+§(x+3y)-4.
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1348. Haitaure pelreHne CHCTEMEI!

3
Y

Z -2 =1, [3x -1 _4y-1
a3 6 B) | 4 3
+%=—, 5x = 8y + 3

(a b _ (Dge —

— 44— =4, 2x = 9y - 6,

. y-12 _ 5x -3
5 -0 =-13 6 9

1349. PemuTte cucTeMy:
1,2x - 2,6y = 4, 0,4m - 0,9n = -0,1,
a) B)

-l,4x + L5y = 1; 0,6m - 0,3n = 0,2;
6) 3,5a + 2,4b = 5,8, r) 1,2x + 1,5y = 0,1,
0,6a + 3,2b = -0,6; 1,6x - 0,6y = -1,3.

Penm're YpPaBHEHHe:
a)yx2+(y—22=0;
)4 +4x+1+(y -8y} =0;
B (x-y+1¥+2x-y-17¥=0;
N2x+y)+(x-2y—-5:=0.

1351. Hanumunre nuHeiinoe ypasHenue BHAA:

a) ax + by = 1, rpaduK KOTOpPOTO NPOXOAHUT Yepe3 TOUKU
A(2; 3) u B(5; 6);

6) 2x + by = ¢, rpauK KOTOPOrc MPOXOAUT Yeped TOUKM
M(-1; 4) u N(4; -2);

B) ax — 6y = ¢, rpadUK KOTOPOr0O MPOXOAUT uepes TOIKH
P(5; 0) m K(-3; -3);

r) ¥ = kx + b, rpadUK KOTOPOro NPOXOAHUT Uepe3d TOYKH
C(—4; 2) m D(2; 4).

1352. 3apaitre dopMymoit nusneiltnyio pyHKnuUIOo, rpaduK KoTO-
poii MPOXOAUT Yepes TOUYKH:
a) (-1; 8) u (2; -2); B) (0; 5) 1 (4; 0);
6) (4; 1) m (-3; —1); r) (-3; 0) n (0; —6).

1353. T'paduK Kakoit IuHelHONl GyHKIMM NPOXOAUT TOUKY
(—2; 5) 1 TOUKY nepeceyeHNd IPAMBIX

3x -2y =16 m 4x + 3y = -1?
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1354. IlepuMeTp PABHOCTOPOHHEr0 NATHYTOJABHHKA Ha 1 cMm
foanme nepMMeTpa PABHOCTODOHHErO LIECTHYIOJbHHKa. CyMMa
IJIAH TPEX CTOPOH 3TOr0 WIECTHYTOJbHAKA HAa 2 ¢M GoJblIe CyMMEI
IJMHH ABYX CTOPOH NATHYTOJAbHUKA. HaliguTe nepuMerp naATHYIOAb-
HEKA.

1355. Macca Tpéx vaiiHEIX JOMKER M ABYX BHNOK paBHa 360 r.
Haiigure Maccy daliHON JOKKH, eCAM MAcca TPEX BHJIOK MeHbIe
MaccHl NATH YallHBRIX NosxeK Ha 30 r.

1356. depmep Bemaxan % YaCTb IEPBOro y4acTKa M % BTODPOrO,
uyTo cocTaBmio 9 ra. HalianTe miomank Kadaoro y4acTka, ecjH
NOJIOBHHA OCTaBIIEHCA 9aCTH BTOPOTO Y4acTKA Ha 5 ra MeHbIIe Nmo-
JIOBMHKI NEPBOTO YUACTKA.

1357. Ha MUTHHEIr® NIDUCYTCTBOBAJH MYMKUYHAHLI K KEHITAHEI.
I[Tocne TOoro KaKk K HMM NPHCOEAMHHAOCH ¢ie 1,8 THIC. MYX-
9MH, MY/XIMH HA MUTHHTre cTano Ha 800 Goabire, ueM JKeHIHH.
CKONBKO MYXYHH OHJI0 HA MHTHHIe BHayaje, eCAH JOJOBHHA MX

qUCHAA COCTABJAANA CTOJBKO Xe, CKOJBEO COCTABIAJA % qucaa

MeHIEUH?

1358. Orxpoiny ABa KpaHa: mepBeiil Ha D MUH, BTOPOil HA 4 MHH.
3a aTo BpeM4a B 6ak noctynuno 120 a1 soas. Ecnau 6l uepes nepBHIl
KPaH BJIHBANOCH BOABI BABOE MEHBIE, a4 deped BTOpPO# BTpPoOe MEeHb-
ille, TO 3a ITO Ke BpeMa B Gak moctynuao 6m aump 50 x BOAHL.
CKOJBKO BOAB BAHBANOCH uepes mepBuIlf Kpaw 3a 1 muu?

1359. Ecau yBeaH4YNTh IMUPHAY NpaMoyroasHuka Ha 10 %,
a a1uey #Ha 20 %, TO ero nmepmmerp yBeJHuHnTcA Ha 16 cm. Ecau
JKe yMeHbIIUTL mAEpHHY Ha 20 %, a pomuy Ha 10 %, TO nepuMetp
yMeHBIIUTCH Ha 14 cM., Haligure AMUEY H IOUPHEY OPAMOYIOIL-
HHEKR.

1360. Ira noapasuuka B suBape saroropuna 900 m® sgeca.
B deppane nepsrlif nofpagunyk yMeHbINHA 3aroToBRY Ha 15 %,
BTOpoit — Ha 20 % . B arom mecane nepenif saroTorusa Ha 60 M3
MeHbIe, YeM BTODoi. CKOJMBKO Jleca 3arOTOBHJN KaARINH M3 HHX
B deBpaae?
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1361. B atom roay ¢ 20 ra miaomaau, 3acessHHOM DIIeHHIeH,
u 30ra nnomagn, saceAHHORt poskbio, cobpanm 1200 m sepHa.
B caeayiomieM rogy mpH yBeJMYEHMH YPOXXAHHOCTH NIDEHHAIE! HA
10 % u pxu Ha 5 % ¢ Tex ke IoIIaAed ZONMKHBEI COOpPATH 3epHA HA
90 11 Gonkme. CKONBKO MIIEHUIE! M CKOJBKO DYKH JOJMKHEI co0paTh
B CJAEAYIOIEM I'OAY ¢ KaKaoro rekrapa?

1362. 3aaymanu gBa unciaa. Ecam mepBoe 4MCAO YBeNHYUTH Ha
40 %, a Bropoe Ha 30 %, TO X cymMa yBeauuurtca Ha 170, Ecnu
NOJYyYeHHBE OPM YBeJMYeHUH UYHCNA YMEHBIIATh COOTEETCTBEHHO
Ha 40 % u 30 %, To NX cyMmMma ymeHpIIHTCA Ha 229, Haiiante 3a-
AYMAHHEBEIE YHCJA,

(Ba)xaqa JI. H.Toncroro.) ApTesqn KOCIOB NPEACTORIO
CKOCHTb ABA JIyra, U3 KOTOPEIX OAWH GBI BABOe GoMbIlle APYroro.
Ilonana BcA apreabh Kocuiaa GoapmIoln AYr, a HA BTOPYX NOJMOBU-
HY AHA apTeab padzeJuyach OONQJIAM, ¥ OZHA IOJIOBHHA OCTAJNACH
JOKAMKUBATL OOJBIION AYyr, a APYrasi CTaJa KOCHTH MAJLIH JYyT.
K Beuepy Gonbioit nyr Opl CKOIIEH, & OT MAJIONO OCTAJICH YIACTOK,
KOTODBHIi OBI7 CKOIIIEH HA APYroil JeHb OZHUM KOCUOM, PAGOTABIINM
Bech AeHb. CKOALKO GHINO KOCHOB B aprenn?

\?/ Japaun nOBLILLEHHOW TPYAHOCTH

J_Iotcamnre, YTO eC/AM K TPEXIHAMHOMY YHCAY NPUNHCATH
cIIpaBa TO JKe YUCJIO, TO MOJYYE€HHOe IIecTUIHAUYHOe uucno Gyzer
Kpatao 7, 11 u 13.

Hamlca.nn JBYSHAUHOE YHCJI0. 3aTeM NPUNHCANH K HEMY
cnepa n cnpasa oubpy 2. Ionyumnoce umcno, koropoe B 32 pasa
Gonbile HANUCAHHOTO ABY3HAYHOro duncia. Haitaure aTo apysHAY-
HOE YHCIIO0,

YeTHIpéXaHAUHOE YMCIO OKAHUHBaeTcsA mudpoii 4. Ecan
3Ty DHADY NepecTABMTL B HAUAJIO UHMCJA, TO UMCJIO YMEHENIATCA HA
1107, Haiigure 3T0 YeTHPEX3HAYHOE THCIO,

1867. | HoxamnTe, uro sHauenme Bmpaxenma 9110 + 4210 —
— 859 kparro 10.

Haﬁnn're ABY3HAYHOE YHCJIO ab, KOTOpOe TIPH XeJeHHH
Ha b B yacTHOM zaér b, a B ocTATKE 4.
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1869. | ToxaxuTe, uro ecan n06oe ABY3HAYHOE UMCAO HA-
THCATH TPH Pa3a MOXPHA, TO MOJYYHTCH IIECTHIHAUHOE THCJIO,
KpaTtHoe 7.

1370. | Horaxure, uro unciao 111...1 kpaTtHO 81,
\#

81 paa

1371. | doraxnTre, YTO BCAKOE OpPOCTOE YHCHO, fonbpmmee TPEX,
uMeeT BUA 6k + 1 man 6k + 5, rae k=0 umu k€ N.

1372. | Joraxnure, UTO €CJAM CYMMAa TPEX MOCAECIOBATENBHBIX HA-
TYPANBHHX YHCEJI HeUETHA, TO UX NpPOH3BeJcHHe KpaTHo 24,

1373.|MaBecTHO, uUTO YeTHIPEX3HAUHOE YHCAOQ BUAA abba AB-
agercd xKyboM HaTypanpHOrO uncaa. Hallaure aTo ueTHIpéX3HayHOe
chJIOo

Haﬁ;u-rre HATYpPaAbHOE YHCJIO, KBAADAT KOTOPOrO HMMeeT
BHA:
a) abbb ; 6) aabb,

Haﬁp;n're MHOXKECTBO TPEX3HAYHEIX YHCEJI, IIepBHle ABe
uu@dPpH KOTOPHX 00pasyioT YHCIO, SBIAIOIEECST KBaJpPaToOM, a I0-
clleflHie ABe — KYy6OM HATYPAJBHONO HHUCIA.

1376.|Hafiznre MHOMKECTBO YHCeX BHAA abc, ANA KOTODHIX BHI-
HOJNHSAETCA DABEHCTBO ab — be = 5.

Tpéxaﬂatmoe YHCNO abc TAKOBO, 4TO ab KpaTHO 18,
a bc — mpocroe yucno. HaltiuTe MHOMXKECTBO BCEX TAKHUX YHCE.

1378.| Hoxaxmure, aro ecu n € N, To:

a)5"4'1eN; G)QZT'IEN.

1379. | Joxaxxute, 4TO YMCIO BUAA abbb — @ genurca Ha 37,

Haﬁnn-re OPABAALHYIO APoOL, GOABIIYIO %, npH yBeJan-

YeHHHN YMCIHTEeNAd KOTOpOH Ha HEKOTOpOoe HATYPAJbHOE YHCIO M
YMHOXMKCHHHA SHAMEHATENIR HA TO Ke YHCIO 3HAUeHHe ApolH He H3-
MeHAeTCA.
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1381.|Llenr moBercmance ma 25 %. Ha CKOABKO NPOUCHTOB
MeHbLIIE TOBAPOB MOJKHO KYIHTE Ha TY Ke sapnaary? Kaxoii pe-
SYJAbTAT TMOJYYHTCA [IPH DOHMMKEHHH IieH Ha 25 % ?

Rarc W3MEHUTCA NJIOMAaAb NPAMOYroJbHHKA, €CJAH ero
ANHHY yBenH4UTHh HA 25 %, a ImupnHy yMeHbIUTEL Ha 25 % ? Cae-
JalTe reoMeTPUYECKYIO HILTIOCTPAIIHIO,

Bamm 100 kr BelnecTBa, B KOTOPOM Cofep:kurca 99 %
BoABl, CKOJIBKO BOAKI HCIAPHTCH IPH MOACYIIHBAHMY HTOTO BeILECT-
Ba, €CJH €r0 BJIAMHOCTD CHU3HTCA A0 98 % ?

Haﬁ,uu-re BCe IeJIbie 3HAYEHUA M, IPHA KOTOPHIX KOpEHb
ypasHeHHA mx + Dx = 20 ABJIAETCA HATYDANLHLIM YHCJIOM.

Paanomme HA MHOXKHUTEJIH MHOTOWICH:
a) x* — 5x + 2; 6)yf+uyt+ 1.

l'Ipn KAKOM HATYPAJLHOM N 3HAYEeHHe BHIpayKeHuns nt + 4
ABNAESTCA MPOCTHIM YHCJIOM?

Haiiaure Kakoe-HUGyAb HaTypajibHOEe 3HAUEHHME 7, TIPH

S5n + 6

KOTOpOM Apols B3 7

CORKpaTHMaAa.

1388. |Paznoxnre Ha MHOKHTEJH MHOIQUWICH:
aA-4y+4y-1; 6)yt-24°+ 2y -6y - 3.

1389. | TIpeacraBere Muorowren x* — 2x% + 3x2 - 2x + 1 B BHge
KBaJIpaTa MHOTOYJICHA,

HoKaxuTe, 4TO €CH @ He ASIUTCA Ha 5, To a* — 1 geauT-
cq Ha b.

,I[oxamu're, YTO eCJH KBAAPAT HATYPAJBHOTO YHCIA,
He KPaTHOro 3, YMEHLIIHTH HA 1, TO B pe3yabTaTe MOAYINTCH UMC-

JI0, KpaTHOoe 3.

Haﬁ,an're HATYpSJIbHEIE YHCAA, PASHOCTh KBAZAPATOB KOTO-
PHIX paBHA 455,

,I[onaacm'e, YTO IOpH JA1060M HATYPAJIbHOM 7t 3HAYCHHE
BHpaXkeEuda 5n? + 10 He MoxeT GHITH KBAAPATOM HATYPANBHOTO
YHCJIA.
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I[oxamrrre, uTo npu MoGoM IeJoM 3HAYeHUH M 3HAYeRHe

m m? m3
BBIpAXKeHHSA 3 + -5 + s ARNAETCH HEeJRIM YUCIOM.

1395. | Haitaure ypapHerne npamoit ex + by + ¢ = 0, ecan sra
NpaMaA MPOXOANT Hepes Bce TOUKHK Buja (n; n —1), raen e Z.

IocTpoiite rpaduk ypaBHeHM:

a)(x-y(x+y)=0; rxt-9=0;
6) (x-2)(y +2)=0; By-1=0;
B) (x - 1)2 + (y - 2)* = 0; e)(x-2)@yt-9)=0.

l'Ioc-rpoi‘ﬂe rpadHuK ypapHeRHA:
a)y=|x+x;
6) y = x —|xi;
B) x| - x =yl - p.

IocrpoiiTe rpadgvk ypaBHeHHs:
a)(x2-9)(1P-9=0,rpe-3<x<3, -3 y<3;
)i+ -4dx—4y=0, e 2<€< x € 2,

IIoc'rpoﬁ're rpadbux pyarouu:
a)y=Ix-5|+|x+5;
6)y=|x—-1|-{x+2j
B)y=|x+2|-2,ecorn -4 < x < 2;
Ny=|x-6|{-2,ecm 2< x<8.

Hanec'rno, YT0 cyMMAa Kosh(PHIUEeHTOB YPABHEHHA
ax + by + ¢ = 0 paBEa Hynw. Hokxaxure, aT0 rpadHUK 8TOr0 Ypas-

HEeHHA NPOXOAHUT depes Toury (1; 1).

Pemn're ypaBHeHne xy = 3(x + y) — &, rie x u y — nNeavle
qUCIA.

I[oxam-re, 910 ypaBHenue x? — y?> = 12 uMeer pemenne
B OeABIX YHCJAAX, & ypapHeHme x? — y? = 18 He uMeerT.

Pemiure ypaBHeHHE:

a)|2x — 8| =11; 6) |6 — 1,5x| = 3.
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,[[amﬂ mapu ducex x um y: (3; 5), (107; 192), (211; 379),
(314; 565), (419; 753). N2 Bcex nepeymcNeHHEIX OAap OAHA U TOJIBKO
OfHA He SIBNAETCH pelneHHeM ypaBHeHua 187x — 104y = 41. Kakasa
HMeHHO napa?

1405. | Pernure cucTemy:
{|x+1|+|y—1|=5,
|2 +1]|= 4y - 4.
1408. | Permre cucremy:
x-y=1, x+y=4,
a){y-z=29, 6) iy-2z=-2
2+x =2 z+x = 6.

BeagHUK U neirexon 0AHOBPEMeHHO OTIPABUIACH 13 IyHK-
Ta A B nyHKT B. Beagauk nputuin B B Ha 1,5 4y paHbIe nemexoaa
H TYT ke BoaBpatmica B A. Beck nyTh y Hero 3aHan 3 4. Ha ofpar-
HOM IOYTH OH BCTPETHJ neuiexoaa B O kM oT B. Haitaure cxopocTsk
BCAJHHKA M CKOPOCTH MeIexoja, 4 TAKMKE paccToAHEMe oT A no B.

1408, |3a GpaTa X0AAT N3 MKOJIL! AOMOH ¢ OAMHAKOBOH CKOPO-
cTbi0. OaHaM AN 4Yepe3d 15 MHUE mocise BRIXOZA M3 INKOJBI ITePBEIH
nobexxan o6paTHO B IMIKOAY M, A00emaR A0 Heé, HeMeAaeHHO 6po-
CHJICA AOTOHATHL Broporo. OCTaBIINCH OZAMH, BTOPO# NMPOAOJXKaa
MATH AoMOit B 2 pasa MeluaeHnHee. Koraa nepseiit OpaT goruan BTo-
poro, ORH TOIJIM ¢ NMePBOHAYAILHON CKOPOCTRIO H OPHILIH AOMOM
Ha 6 MuH mozmxe o6bIyHOr0o. Bo CKOMBKO pas cKOPOCTh Gera mepBoro
6para Goapme ckopocTH xoas0nul OpaTheB?

I[Ba IApoMa KYPCHDYIOT MeXAY AByMA OeperaMH peKH ¢
NOCTOAHHBIMU CKOpPocTAMH. locTUrnys Gepera, KamAblif U3 HUX TYT
e oTnpasasgerca obpaTHo. IIapOMEl OTIANHAN OT HPOTHBOIOJIOMK-
HBIX GeperoB OZHOBPeMeHHO W NepBEHIif pas BeTpeTHaunch B 700 M or
ogHOrO U3 GeperoB, MOIMTBLIH JANBITE KAXKABIA K COOTBETCTBYIONIEMY
Oepery, 3aTeM IMOBEepHY/JIM Ha3aj M BHOBE BeTpeTHJMCH B 400 M oT

apyroro 6epera. Haliznre mMUpHAEY pDeKH.

Ecnu yenoBeK AT memxkoM Ha pabory, a oOpaTHO BOSBpa-
IIAeTCA HA TPAHCNOPTE, TO BCEro OH 3ATPAUMEBAET HA ZOPOTY HOJATODa
yaca. Ecnau »xe B 00a KOHIA OH eAeT HA TPAHCIOPTE, TO BeCh NYTh
3aHHUMAaeT y Hero nojggaca. Kaxkoe BpeMA 3aTPATHT STOT 4YeJIOBEK HA
Jopory, ecan ¥ Ha padoTy, u 06paTHO OH noiAéT neu.mmg?
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+0,1x2% 1) 128 a'! - 2a. 488.a) -2x; 6) —1. 489. Ecnu 0603HAYHTE ABYSHATHOE
YHCNIO Yepes X, TO, caeayd obpaTHoH IocaefoBATEIEHOCTH, TIOIYINM TOXKAECT-
po (x — 9Xx + 9) = x? — 81. 492, 0. 497, 129; 125; 141, 498. a) 8a® + 16;
6) 2x2 — 48; B) —Tx — 4; 1) 6, 499. a) Her; 6) HeT; B) HeT; T) Aa.

IT'nara 4
515.&)1 la - 90,3; 6) ~0,6b. 519.e)3 %) 0,6; 3)21, H)— .522 a)2;
-2; 6) 1 H —1—--; B) 0; r) ropHeit Her. 523. 6) 45; B) -—225, r) 750.

529. a) 3,2; 6) 60. 530. a) 9; 6) 1—. §32. a) 7; e) - & 3) 48; u) -12,
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534. a) 0,3; 0) 11_8; B) —2,2; 1) 23-. 535. a) 4; 6) 9; B) 5§ r) 16%;
A) by e) 13,5. 536. a) ——-— 6) 130. 537. a) —4; 12; 6) -0,1; 2,3; B) 3%;

1
r) kopreit ner; n) 4,5; -8,5; e) -5,5; -38,5; —0,5; 1,5. 538, a)a = 0,6; 6) a -§;
4a-5b+6
k
6) 2; ) 1,5; r) 0. 541. a) 3; 6) xopuefi ner; B) ~6; r), K1) KopHeit HeT; ) —15.

n)a=4%na=4i—; rupe Beex a =« 1. 530. r) x = ., 840, a) 1;

542. a) 0; 6) 0; B) lg-; r), A), €) xopueit Her. 8543. a) 3; G) ¥ — xioboe
YHesno; B), T) KopHeit ner. 545, a) ¢ = -8; 6) a = —-3. 546. b = -0,9.
547.a) Kopneit uer; 6) ~3,8; ) 2; r) awboe uncno. 548, a) Ropneﬁ HeT;
6) moboe uncno; 8)0; r) 1. 549, a = -1— 550. a) —1; 6) 1; B) 590 r)

19

551. a) —1: ﬁ)%; 5) 347 ©) % B52. a) 1; 2; 43 6) 4; 5; 7. 553. a) 2,5;

6) 52—; B) 2%; r) % 584. a), 6) x — mo6oe gacao; B), T) TAKHX X HeT,
855. a) 3,75; 6) —0,6. 558. a) 10; 6) 1—;-; B) lg; r) 0; n) -20; e) 1., 557.a) 5;
6) 0; u) 6; r) 1,56. 558. a) 1,1; 6) --;—'; B) 2; r) 1,26, 559.2)10Q; 6) —1; B) g;
r) 20. 6860, a) 8; 6) %; B) 10; r) 37. 581. [Ipa caygas: nubo sapuaHTH 6 1 8
UMeloT YacToTH 2 u 3, mubo 4 u 3. H62. a) b=2; 6) b = -13. 5683, a) 23;
6) 1,7: 8) 4; 1) 26,5. 564. 2) 4; 6) g3 5) 1,5; 1) ~3. 565. a) Taxux sua-

yeHmi y Her; 6) 0,8. 568. a) 0,25; 6) 4; B) 1; r) —-3. 569. a) -0,8; 6) 1,04.
572, 120 M2, 138 M2 573, 14 p. 50 k., 16 p. 574. 7, 14, 17 cm. 575. Ta-
KHEM cHocofOM PACCTABMTE KHHIH Heabsf. 576. 34, 68, 98 oM. 677. 80,
88, 68 roMnsioTepos. 578. 80 xm. 579, 27 yuamnxca. 580. 26. 581. 9
582. 3000 p. 583. 4500 p. 584. 1,5 km/u. 585. Ja. 588. a) 65 u TOrM/q;

6) 75 u 80 xmM/4. 587. 1% 9w 2 4. 588. 26, 28, 30, 32. 589. 24 n 20 oM.
590. 196 cmZ. 591, 25 panos, 28 mect. 592. 960 crpannn. 593. 720
kyprok. 594, 600 aspeanidi. 595. 80 xm. 596. 270 kM. 597, 1% T,

598, 5 num 2,5 4u. 599. 45 gM. 600. 20 kM. 601.15 kM. 602, 360 1y-
pucron. 603. 496 rerpaneii. 604, 28 yvennmxon, 605, 84 roga. 608. 9 xr.
607. 4 n. 608, a) 0,11; 6)-0,4, 622, a) ¢ # 0; 6) Taxux sEAYeHUN a HeT;
B)a=20. 623.a) b= 2; 6) b = 2; B) TAKuUX sHAYEHHIT mer. 624, a) -2,5;
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6) 4,875; B) Kopuelk Her; T) —0,5. 625. a) —6,5; 6) 2; 5) -1; 1) % 626. a) g;
6) -21,5; B) g; r) —5. 629, a) a = 2,5; 6) @ = 2; B) TAKHX 3HAYEHHHA HeT.

632. a= -8. 633. a) a # 2; 6) He cymecTsyeT; B) a = 2, 634, 22 GaHKH.
635. 40 T. 636. 30 xm. 637. 7, 7, 15, 15 cm. 638, 93. 639, Jwboe nBy-
SHAYHOE YHCHO, B KOTOpOoM 2 sABiaserca mHppoil pecaTkos, 640,63 xm.
641. 17.5 xm. 642. 60 » 70 xM/u. 643. 600 u 120 r. 644. 8 x. 645. Jwboe
HATYpAAbBHOE uucao, 646, 6, 7, 8, 9. 647, 28 n 42 M.

Cnasa 5

651. a) x*(x? — 1); 6) y"(y" — 2); B) 2 Y(2"! + 1); 1) a*b*(b" - 1);
Dp¥-lg(p®2 — 1); e) a?x* Y (x! + a*'). 653. a) 945; 6) 14,5; ») -47,8;
r}7,2. 654. =) 3pg(0,4p — 0,6g — ¢g?); 3) 14mn%0,1m? + 0,3m - 0,6).
655. a) 5000; 6) -137,5. 656. ) (x ~ 1)(x + 6); &) 5(b + 5); 3) (@ + 4)(4 — a).
857, a) (x — aly - x); 6) (¢ —bXb + d); B) (3x —5X2x- 17); ) (@ — DXL -~ a);
A) (x - yXx - y — b); ) (x — B)ax — 5a + b). 658. a) x(2x - 1)y — 1);
6} alb + 2)a + 1); B) p(x — W3 — y); v) ala— b)a + 1); p) H(2x — aj4ax — 1);
e) 3a(x - 2X5x - 11}, 659, a) 3(a — 5b)(2a + b): 6) 2(3x — 4y)Mx - y)
B) a(a + 9x)a — 9x); r) pg(p — 10q). 660. a) —4; 6) 2. 661. a) 1,1; 6) 0,75.
662. 6 u. 663. a) x5 - 243; 6) 90. 665. x) (b + 1)(1 - a); e) (2x ~ y}c - 3);
w) (3a + 2b)(5x — Ty); 3) (8p— 1NTq + 1). 867. a) (¥* — a)(x - b + 1);
6) (> ~d)a-b-c))(x®-a)x?—y*- 1) 1) (¥ —e)b® + b+ 1)
668. a) x(x — a)}y — b); 6Ym(m3+ 1)¥n — 2); B) a(2b — 3¢)(3a + Tb);
r) x(3y% - 2z)(5x — 8y). 669. a) (x" — 1)} (x + 2); 6) (x* — 1)(3x2 - 1);
B){(x" ! — 1)a + 2x); ) (ax" + 1)(ax — 1). 670, B) (x — 3}(x + 4); r) (x — 6)Xx + 5),
671. a) 9; 6) 52. 672. ) a(x - 2yX1 — b); r) a(a — b)(x — y). 674. 80 kM/u
n 90 xm/u. §73. B) 138; r) 29. 676. a) 52; 6) 32. 677. 1. 678. a) 1092;
6) 3905. 682. r) Yrazanaue, Bamenure a + b 6ykeoil x. [TonyuenHbIH
rpéxunen x%-Tx+12 pasnoXuTe Ha MHOMKHTeNH, a 3aTeM NDOU3BEIUTE
ofparayio samMeHy x Ha @ + b. 689. Omnbra B ToM, uToc ofe YacTH pa-
BEHCTBA DA3feJHAMd HA HYAB, T. K. @ = & — ¢ = 0. 690. a) Tx(x - 3)%
6) (x —yx —y - 8); B) (@ — 2b)(8ab + T); r) (a + 2b + 3e)(x? - 8).
691. a) 6ab + be; 6) y* ~ x5, 692. 44 cM. 694. 1) 0; 0,6; e) 0; —8; x) 0; 3;

3) 0; —2%. 695. a) {5; 7); 6) {2; 4}; B) {~1.,5; 25}; ) [%, —%]; ) {2};
e) {-6; -1; 1}; x) {8); 3) {3}. 696. a) A(-1,5) u B(-2); 6) 0(0) u M(4);
8) A(-4), B(-3), C(8) n D(4); r) M(~1) n N(1). 697. a) 1 > %; 6) 0,8 < 1.

699.a) 7; 8:6)-3; -7;8) -9; 8;r) -3; 6. 700. a) 0; 2; 5; 7; 6) 0; —3; 1; 4.
701. 4 n 6. 702, 406. 703, 247. 709, x) a(a® — 5)(Ta® — 2); 3) b(B® — 9)(3b° - 2),
710. n)(c + d)a + & + ¢c); e} (@a — ba - b + ¢); =) (a - b)(a ~ b — a?);
a)(a=-b)P(a - b - ¢). 711. a) (y + z2¥{x — yXx + y); 6) (a® + b¥)ab + cd);
B) a%(7a% — 1}a'® ~ 1); r) a¥(a'® - 3X2a® — 1). 712. a) (x — y¥ab + ac + be);
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6)a(a - 1Xx + b + ¢); B) (5x% ~ 2X6a% - 3b% + ¢2); r) (x2 - Ha®Nx2+ 2y° + 32%).
718. ) (b2 + 1) + 10); ) (3% + 1)(d% — 10); €) (b — 1)b + 1)}B2 + 10).

714, 8) 4(x — 2)%; 6) Ay + 3)% B) 25(a — 2b)%; r)d(c+ 3)% n) i(x + 2)%
e) %(y - 2)%. 715. a) Yk asanne. Bocnoasayhirecs Tem, uro 1,7 - 8,2 +
+ 3,2t = 3,2(1,7 + 3,2)= 3,2 - 4,9; 6) 18; 8) 1; r) —2,4. 716. a) 1364; 6) 2—:

717. a) YV x a3 aune. Bocnoasayhrece TeM, uro 257 = 514 718, Yraza-
Hue. Ilpu a € N snavenue pupaxennd a(a + 1}¥a + 2) xparso 6, Tax rak

xora 6L OAHUH M3 MEOKHTeNeH AeauTcs Ha 2 ¥ oqguE — Ha 3. 724.38)8; —1%;
1, 2 1 1

r) =3,5; 2,5. 725. a) 0,5; 0,75; 6) —5; 5; B) -0,5; 1,5; r) ?; 21 ?; A -1; 0;

1; ) —1; 0; 1; ) —1; 3) 1. 726. 935. 727,740, 743, 746, 749.

T'nasa 6

731, a) at - 9; 6) m? — x%; B) m1 — pb; r) d? — 1,44¢%; ») 25x* — 0,165%;
e) 6,25a°% — 9b5. 782. a) Oy* ~ 4x*; 6) 9p* — 25n?; B) 4x° - 25a%; r) 16m® — 9nd,

734. 6) % P - imzns; r) 0,64b%y* — %a’x‘. 735. a) x¥ — 4% 6) 3% — 2%

B) mon __ps#; I‘) 54& _ 46m. 7386. a) x?.k-l-z - yu—z; ﬁ) au—s — pim + 8; B) 4:1:3“10-
- 25y% -10; 1) gpim -4 — 444 -8, 7380.a)x* — y; 6) 81 - a*; B) m* — 625;
r) 1 — 16p. 748. a) 73y — 149x%; 6) 17Tm? — 19k%, 744. a) 0,5; 6) 1; B) 3,5;

2 6 2 1 LY
r) -1,4. 747, a) 0; 35; 6) 0; —;; B) O -;; r) 0; 0,75, 748. r) [lgms) .
750. a) 1%; 6) 2,8. 751. 15 km. 7584, x) (0,92 - 1,1yX0,9x + 1,1p);
3 1 3 1
3) (Ip—lzkj[zp+1:k]. 755.x) (0,28 - 0,3an)(0,2k + 0,3an);
1 2 1 2
a) (-s-ab - lgmpJ(—s-ab + l;mp} 756. o) 2,4; e) 11,25, 757, B) 1. 758, a) b

2 5; B) HeT KopHed; €) -6%; sg. 761. a) (x" — yP)x" + y?); 6)(5%— 37)x

x(52p + 3:;); B)(aau+2 - b2n+ l)(a8n+2 + b2u+ 1); I‘) (yz-i -— xsm—l)(yz-k + xam—l);
Z) (2x% -3 — 3y +3)(2x" 3 + 3y" + 3); &) (0,72 — 0,96% +1)(0,7a®~? + 0,9h% 1),

768. a) (3 — 2p)(15 + 2p); 6) (8 — 3x)(16 — 3x); B) (8:: + 3%)(8:: + 4%];
) @ - 13y)X17y - 3); 1) (12 - 13a)(19a — 12); e} (251 + 3n)25m + Tn).
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T64.a) 2; ~1;6)3; -T; ) 1; %; r) T; -1, 765. r) —(6x + 13y} (18x + 5y);
1) Y1la + 46X 2%a + 16b); e) (1122 + 82)(59x% + 50). 766. PasHu nan mpo-
THBONOJAOXKHEL, 767, a) 0; 2; 6) —4; -—;72-; B) -0,8; 0; 1) -8; 0,4. 771. T cm.

772. Denuts Ha BRIpaIKeRne (7 — i), pABHOE HYJI0, HeJb34. 778.a) (m + 8n)x
x {m? — 2n); 6) (a — 26°Xb — 2a%). 777. 8) 3; 6) 2; B) —1; r) —-81. 778. 50 kM/u
H 70 xkM/u, 786, &) 36m2 + 60mk + 25k 3) 9p® - 24pc+ 16¢2,

786. 1) -l—%m?' - %mn +9n% e) 16m? — 12ma + 2,2502, 787, a) 16m* +
+40m3n + 25n% 6) 9c® — 12¢p® + 4p% B) 4x* + 20x%y? + 25y4;
1 4 2 1
r) 49y° - 42y%? + 9p% &) —xt - 2237 + 16% ) —a® + a7 + =ab.
) 49y y'p Pl B 5% y* +16y% e) 5 t3% tg
788. a) 30x + 25x2%; 6) 40m — 16m?; 8) ~16 — 24p; r)49k2% + 1; x) 4¢2 + 12¢;
e) 4 + 112y. 789. a) 50m2 — 30m + 0,5; 6)-6k2 - 8k + 10%; B) 2p% +

_3, 1. 12 l 2n L 2k. .l. dn + 2 _
+4P+8' r) 160 +2c+13. 791, a) 4x** + 4dx"y* + y?*: 6) 78
— 2020 ¥ 1pEa -1 4 4pin -2 992 a) —4m? — 5; p)14k — 14k2 ~ 4; e) 116 — 8¢;
) —10x — 34. 794. a) -1; 6) 1250. 795.a) 5; 6) -1; 8) 0: ) 1; ) -1;
e) 0,4; x) 3; 3) —-1,5. 798. 9 u 11 cm. 802. a) x* - x2y — xy? + y3;
6) x® + x%y - xy? — y3 B) —80m3n + 16m? - 120mn + 24m - 45n + 9;
r) 8a® + 16a® — 32a - 64; p) ¢* ~ 18¢2m?+ 81m*; e) 4a* + 12a%b + a2b® -
- 12ab® + 4b*. 808. 15 crpauun B uac, 809, 11 n 12 geraneif B uac.
811. x) (4x - 9y)% e) (115 + 2¢)2. 812, r) 49; 100: 4. 815, 4x2 — 6x + 2,25;

4x% - 12x + 9; x? — 6x + 9. 816.a)-0,5; 6) E; B) —4; 1) 3; a) 0,4;

e) -8. 817. a) i-g; 4}; 6) {0,25; —1,5}; 8) {3; 0,2); r) {%; —E}.

2
819.¢) (3::3 + i] ; ) (a2b + 3)%; 3) (x — 3ay®):. 823. U3 Toro, uro a = b2, cne-

ngyer, uro aubo a = b, nubo g = b, 824, 6 cM. 826. a) 2,5; 6) —0,2. 830. 80 n
60 xm/u. 831. 6) -2; ~1; 1. 833. B) (x - 3,5)2 — 12,25; r) {x — 0,5) - 0,25.
834. a) (x — 3)(x + 2); 6) (x + 4)(x — 1); B) (x —3Xx — 5); 1) (x + 2Xx + 6).

835. 1) 0,5(x - 6)(x - 1); e) -;—(x + 12)(x — 4). 837. IIpn x = -5; 7.

838. IIpnm x = -1; 8. 840. a) Hasboarmee —1,75; 6) saumenpmee 1,91;
B) HauMeHbmIee 1; T) HamOoarmee 4, 841. 16 x 18 M. 842, 15 x 30 m;
450 M2, 845, T0 xM/x B 90 xMm/u. 846. 75 kM/u u 65 KM/u.
849. a) x¥r v 2 — 2xqW v 14 Zx¥a . Qx2n-1 4 22 -2, ) QgZnt 6 — 12420 + 5 4
+ 10a® * 4— 442" * 3+ a®* * %, 850, a) 2%+ 4y + 2% 6) 9m® + n? + k%,
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B) 32ab - 48a; r) 24¢ + 10, 856. a) (2x — 8)2 6) (Ta — 1). 857. a) 1; 6) B%’

860. a) -m® + 3m®n - 8mn? + n%; 6) k® — 6k + 12k - 8; B) —x*~ 3x% -
=3xy? - y% r) p* - 1,5p% + 0,75p - 0,125, 866. a) 8x* + y%; 6)9x%y - x3;
3) ~9a% + Bab* ~ % r) ~a? — 6a% - 9abt. 870. a) —3; 6) 3. 871 a) -15;
6) —32; 8) —1; r) 2,5. 872. 52. 873. a) (0; 2); (0; ~4); 6) (~2; 0); (2; 0); (4; 0).
879. 1) %+ 8k e) 27p° - 2—17; x) 64a® + 125b% 3) %x" - 21—7y8.
880. 3) (b - a)b* + ab+ a?); 1) (p + 2)p* — 2p + 4). 882. 1) (0,2a — b)x
x(0,04a2 + 0,2ab + b2); e) (m + 0,4n)(m2 - 0,4mn + 0,16n2). 883. a) (a* — b*)x
x(a®" + a*b* + b*); 6) (@* + PN a¥* — a*d* + ) B) ("1 - Y- 2 4+
+ xn-lyn-l + y2n—2); I‘) (xk+l + yl+l)(x2k+2 — xi+lyl+l + y2l+2).
888. n) (mn? — a)(m?n*+ amn? + a?); ) (P?g + a)p*q® - ap®q + a?). 888. a) 2;
6) -0,5. 889. 45, 20 u 10 M. 891. a) (a — b)(a + b)a® - ab + b*Na? + ab + b7);
6) (x — 1Nx® + x5 + x4 + 2B + 22 + x + 1); ¢) (2x — yX16x* + 8x% +4x%y%+

+ 2x + ). 896. a) 0,35; 6) %. 897. Tpu roaxu: (-6; -0,5); (-2; —0,5);

(2; -0,5). 904, a) -1; 0; 1; 6) -0,5; 0; 0,5; 8) -1; 0; 1; r) —-1,5; 0; 1,5.
907. a) —4; 6) 1,5. 909, a) m(m — n)(1 — m); 6) p(p — g)p + 1);
B) 3x(y - x)(2x — 1); r) 2k(p — 1Xp + 2k). 912, a) (x - yx —1Nx + 1);
)(a+dN2-bU2 +b); BY(D+ 3)p — kNp + k); ©) (b — 2)e — b)c + b).
913. B) (@ + 1X7a® - 6a + 7); r) (b ~1)X8b* + 11b + 8). 914, a) (x - y)*(x + Y)X
x{x® + xy + ¥2); 6) (m? + n®m + n)}m® — mn + n?; ) (a — 2)%(a + 2)a® +
+ 2a + 4); ) (1 - pY1 + pX38 + pX9 - 3p + p?). 9186. B) ala + b)(a - b)x
x(a® - ab + b%); 1) bla — bY(a + b)a® + ab + b2). 920. B) 2(x — 1,52 + 0,5 >0.
921. O6nEém, pasmax, cpefjHee apudMeTHUeCKO®, MeAHMAHA paxa: a) 13;

98; 10%; 3; 6) 28; 98; sg; 3; &) 64; 98; 4?—‘2; 3. PasMax paga ocTaéT-

¢d MOCTOAHHBIM, MEAMAHA NIPH N # 3 NOCTOAHHA, 0DBEM YBEAHYMBAETCA,
cpepHee apudMeTHUECKOE ¢ YBelHYeHUeM 1 YMeHbBIaerTcd, CTPEMACh K

“ —
i 1. 937. 66 cu?. 938. 25 x 25 cm; 1014 cnd. 943. a)160;

yucay 3. 935.

2
6) 4,5. 950. ¢) (%a* + %b’) .953. a) Her; 6) aa; &) aa; 1) Her. 955. 5) 6859;

r) 49-29;. 957.3) —1; 6) 8. 971.6) %(Sm - 2);8)0,5(4a —~ b)?. 972.2) 10(3x? - 4).

973. 2) 3(2m — aX2m + 3). 974.8)-6; —-1; 1; 6) —-4; 4; 5; 8) —0,5; 0,5.
978, a) (4x — 3y)dx + By — 5). 976. a) (2a - b — 2H2a¢ - b + 2);
6) (3 — 5x + 3yX8 + 5x — 3y); B)(Bx + 5y — 5)6x + 5y + 5); r) (4 — da — 3b)x
x(4 + da + 3b). 977.a)5(2x — 3y + 1}2x + 3y — 1); 6) (3¢ — 2a + Hb)x
x{(3¢ + 2a — 5b); B) 2(8a — 10m + 2)(3a + 10m + 2); r) 3(dp + 3k — 38)x
X(4p + 8k + 35). 978. a) (2 - x + 1)}x®2 + x + 1); 6) (x2 — 2% + 2) x
x(x2 + 2x + 2).
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Tnama 7
979. a) -1; -1; 0; 1. 988, a) 2. 990, -3; 0, 992, a) b > 1;

12t, ecim 0 < £ <1,
6) b <0 993.a) b =1;6) b = 0. 999, s {15:5-3, ectnl < t<2.

1+0,3x, ecnu < x<5h,
0,5 + 0,4x, ecoin 5 < x <10,

x(x + 1)(x* + 1); 6) (9a® — 8a + 2)(3a - 1)(8a + 2). 1007. 6) —5; —3; 3.
1019. a) Na; 6) aa; B) Hert; a) Aa. 1020. a) k =~ —1; 6) & = -5; B) k = —0,25;
r) B = -1. 1025, a) —-6; 29; 6) 1; 7. 1028, 36 rm. 1029, a) -0,6; 0; 0,6;
6) —3; 0; 3. 1045. a) b= —4; 6) b = 0,8. 1046. ) IV verBepTh; ¢) IpH 22 < 0
II yerBeprs, npu 0 < n < 2 III YeTBepTs, Opu 7 = 0 TouKa N He JeKHT HA
B OZHOH H3 KoopZHAATHHX 4derpepreir. 1050. a) Asanercs; 6) ne apndgerca.
1056. a) y = 2x, rae x # 2. 1062, a) -4; 0; 4; 6) -2; -1; 2,
1068, a) y = x — 3, rae x # 0. 1069, I'pad¢nx GYHKIHH ODPOXOAUT Uepe3
ToukH: A, B, Du F. 1070. a) a = 1. 1071, a) k = -8,5. 1072, a) (5; 0)

2
1000. 5 = { 1004.6) Gx - -;-y) . 1006. 2) x{x ~ 1)

u (0; —6); 6) (8; 0) u (0; 2); B) (—1-3-; 0) m (0; 3); r) (100; 0) n

o i) o2 o

+48x — 72; 6) ~12a0% + 48a - 48. 1080. 6 cmocobor, 1086. a) y =-3x.
1088, a) (4; 13); 6) (1; -1); B) (4; ~3,4); r) (0,6; 7,8); x) (-0,015; -1,47);

,0] n (0; —-5). 1077. a) —8x% +

€e) (—— -3] 1091. a) y =—2x + 3. 1093. a), 6) 4; B) nwboe UHCHO.

1094, a) b = 8; 6)b= —-63: 8) b = 25. 1095. a) (¢ — 1}a% + a + 1)}(a® + a® + 1);
6) (b — IXb + 1Xb% + 1)(b* + c?). 1096. 810. 1107. B) IIpuHAANEKUT; T) He
nprHagaesxnT. 1118, a) 0; 6) 1; 3) 3. 1115. 11 1, 9 T u 12 7. 1123. a), 6),
B) [IpuHagnemxuT; r) He npuxaane:xur. 1130. a), B} IIpunagnexur; 6) He opu-
manmexur. 1131, (3; 9) u (4;16). 1132. 720 kM. 1139. r) MROReECTBO BCEX

aucen; x) {x | x# -1, x # 1}; e) {x|» = 2}. 1149, y = 100x. 11537, y = x+1
uy=—-x+7,roel < x<5.1159. m{n)=2n + 1, rae n € N. I'padpuxom pyaK-
LIMHM ABAAIOTCA TOMKHU ¢ eJOYHCIEeHHEIMI KOODAUHATAMH, JIeXKAIHE HA JIyde
m=2n-1, 1162, a) —4; 6) -0,1; 8) 0; r) —4; a) —3; ) 9; ;&) npn k > 0; 3) npu

awbom 2= 1, 1163. y = —%x. 1166.VY x a 3 a H 1 ¢. HaliTl xoadduuraenTh! £

u b auHeliHOR GYHKIMH, HCHOAbL3YA JBe AAHHEIC TOUKHA. 3ATEM IPOBEPHUTH,
OPHHAAJEKHT JIH TPeThA AAHHAA TOYKA rpaduKy JHHelHOH DyHKOHH.
1167.a) 45°; 6) 135°. 1170. a = 1,5 nnx ¢ = —-1,5. 1171. & = 8B1. 1172.(0;
0) n (1; 1). 1175, a), 6) [IpnrannexnT; B) He npuuaanexut, 1176. a), 6) He
OPVHAANEKNT; B) npnaazaexur. 1183. a) a5, at, a°, a2, a; 6) a, a2, a?, a¢, a5;
B) a, a%, a5, a', a®; r)ad, ad, a, a?, al.
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1196. a) (-3; -3); 6) (-1,5; 1,5); ®») (-2,5; —-1,5); (-8,5; —-4,5).

1197.a)a=1;6)a--:-; B)a =1 1205 2) m=6;6) m=2; 8) m = T,5;

r)m=0,m=1, 1218, a), r) Ha; 6), B) mer. 1217. a) x = 2 — 3k, y = -2+
+ 4k, rae k — meaoe aucao; 6) x = -2 + 5p, y = —1 + 2p, rae p — me-
Joe yMcao; B) ¥ = —20 + 5n, y = 30 ~ Tn, rAe n — ueJoe YHCHAO; T') X =
= -16 — 11n, y = -4 — 3n, rae n — uenoe yucao. 1223. 8 ouxos BwbAN
9 pas, 9 ouxor — 2 paza. 1224. Hanpumep, oraate 5 naTupybnépeix MOHET
M DOAYYHTE ¢EaTy — 3 AByxpyfaéeeie MoHeThl, 1233, §) BeckoHeUHO MHOTO;
r) Her pemeHHii. 1238. a) (3x + y — 2)X3x + ¥ + 2); 6) (a — b}4 — a)(4 + a).
1239. a) 4; 6) 2,25; B) 4; v) 5. 1242, a) (1; 4); 6) (-2; -1); 8) (3; 2); 1) (—3; 9);
a) (2,5; 1,5); e) (T; —2). 1243. a) (1; 5); 6)(-6; —T); B) (4; —3); 1) (~5; 0);
A) (0; 1); ) (5; 5). 1244, a) m = -5, n = -2; §)a= 1, b = —1; B) (1; 1);

r)p =8, ¢ = 5. 1247. a) (-10; 5);6)a=4%,b——1%; Bk="7p=-1;

r)m=>5,n=-5. 1248, a) (6; —-1); 6) a = -2, b = 2, 1249, a) (1; 0,5);
6) (—1; 0,5). 1250, a) m = 4, n = -8; 6)a= -3, b = 1; B) (1; 6); ©) p = 4,
B =-3,1261.a)(-1; 2); 6)a = 4, b = 1. 1267. a) (2; -3); 6) (-8; 3);
B) (2; 5); 1) (-2; —3). 12568, a) (4; —2); 6)(-2; 1); B) (2; -3);r)a =4, b= 3;
Du=5v=—4eym=-3, n=-3 1259, a)m=5,n=—-4;6)p=—4,

k=-2:8)(4; 10); ) a = 5, b = ~20. 1264. a) (0; —%J; 6)a=005,86=0;

BIm=2,n=1r)u=1,v=1.1265.a)(0; 0,5); ) p= 1; k = 2,
1268. a) u = 2, v =3; 6) u = -2, p=-3; B)(§; 10);r) m = -4, n = 6.
1267. a) m =8, n=-6; §) p = =15, k=-12: B) u = 4, v = 12; 1) (—6; 15).
1288, a) (-4; -9); 6) m = ~10, n = 8. 1289. a) BeckoHeuHo MHOrO; 6) He
umMeer pewreHunii. 1274, B) 3(5a + 2b)% r) —T7(3x2 — 2y)% 1276, 12 u -8.
1277. 7. 1278. 20 u 15. 1279.40 u 25. 1280. 30 n. 1281. 10. 1282. 6, 6
u 7 cq. 1283, 2 cm. 1284, 3, 3, 30 u 30 cw. 1285. 8,5 r/em?; 10,5 r/em®.
1286. 5 kM/9 ¥ 12 kM/u. 1287, 5 u 7 ra/muu, 1288, 5 km/<. 1289, 45
u 40 gm/4. 1290, 15 xm/q. 1291, 20 a1 15 km/a. 1292, 20 u 60 xm/4.
1293, 10 i 12 km/u. 1294. 4 u 6 xm/=. 1295, 12 u 15, 1298. 20 u 30.

1297. 80 u 50 ra. 1298. 60 u 60. 1299. 7. 1300. 16% xm, 1301. 11.

1304. 10 1 16 kM/4. 1310, a) x =8, y =0, 2= ) x =4, y = 2, 2 = -6,
1311,8)x =3, y=5,z2=036)x =4, p=-5,2=-7.1312. a) x = 1,
y=2,2=33800x=2,y=-2,2=-5.1318. a) x = -1, y = 1, z = B;
0)x=10, y=-5,2=10. 1314. x = 1, y=2,z2=3, v =4, u = 5.
1319.a) (x — 2y)% 6) (2x2 + y)*. 1324. 3. 1325. 272 — 2, rae k € N.
13580. a) (0; 2); 6) (-0,5; 3); B) (2; 3); ) (1; —2). 1354, 25 cm, 1355. 60 1.
1356. 20 n 15 ra. 1357, 2 tae. 1368, 12 n. 13589, 30 u 20 ¢M. 1361.33
u 21 o/ra. 1363. 8.
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1365. 91. 1366, 5674. 1368. 89. 1373. 1331. 1374. a) 38; 6) 88.
1375. {164, 364}. 1376. {216, 327, 438, 549, 550, 661, 772, 883, 994}.
212

1377.{188, 189, 361, 367, 541, 547, 723, 729}. 1380. 523" 1381.Ha 20 %,

Ha 33% %. 1882, YMensmures 58 6,25 %. 1383. 50 xr. 1384. -4, -8, 1, 0,

5,15.1385, a) (x —20x*+ 2x -1 8) (P +y + W2 -y + L@ -y + 1),
1386. Ilpu n = 1. 1387. 4. 1388, a) (¥ — 1)(y? — 3y + 1); 6) (2 + 3)x
x(y? — 2y — 1), 1380, (x? — x + 1)2, 1392, 24 u 11; 36 u 29; 48 n 43; 228
u 227. 1395. x — y — 1 = 0. 1401. (-1; 2), (1; 1), (7; 4), (5; B), (2;: -1),
(4; 7). 1403. a) 7T 1 —4; 6) 2 u 6. 1404. (314; 565). 1405. (3; 2), (—5; 2).
1408. a) (6; 5; —4); 6) (10; —6; —4). 1407. 10 xM/u, 5 ®¥M/4, 15 kM.
1408. B 3 paza. 1409. 1700 M. 1410. 2,5 u.
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NPUNOXEHWUE

METOAQUYECKUE KOMMEHTAPUM ANA YYUTENS

HaunHblif yue6HMK M COOTBEeTCTBYIOINHe y4yeDHMKH aaa 8-ro
u 9-ro raaccop ofpasyioT AMHNI0 yueGHBIX H3ZAHHH Aaa yriayd-
NEHHOTO M3yueHHA anreGpul. Comep:kanue yueSHMKOB NOJHOCTBHIO
COOTBETCTBYET COBpPpeMeHHBIM oOpasoBaTeJbHBIM CTaHJapTaM,
a TakXe BHRJAKYaeT B cefA MIHPOKUII KPYr AONMOJHHUTEABHBIX BO-
npocoB. IloapoGHBIe 00 BACHUTENBHEIE TEKCTHL MOSBOAAIOT YUAITUMCH
VCNemHO M3yYaTh MaTepHasJ y4yeOHHKA JaXe CcaMOCTOATENBHO, &
o0MJIHe TPAKTHYECKOI'O MATEePHAJIA — IPOYHO OTPabaTEIBATE MPHEMEBL
pelleHHA Pa3JMYHBLIX 3ajAad, CpeAHu KOTOPBHIX HEMAJO 34484 NOBHI-
IIeHHOH CIOXKHOCTH.

Metoauyeckoit 0COGEHHOCTBIO Kypca ABAAETCA paclullperue mpa-
OURUONHBIX YueOHbiX meM 3a CUET TEOPeTHKO-MHOMKECTBEHHOH, Be-
POATHOCTHO-CTATHCTHYECKOH M HCTOPHMKO-KYIbTYpHOM aunuit, 06-
pallleHHe K TeoPeTHKO-MHOMKECTBEHHOMY IOAXOAY B H3JOKEHHH
HEKOTOPHIX BOIPOCOB CBA3AHO HE TOJBLKO ¢ TpeGOBaHHEM IIporpaM-
MBI, HO H ¢ YAOOCTBOM TaKOoro MOAXO0AA IIPH BBeXeHHH, HAIIpHMED,
$YHKUNN KAK COOTBETCTBHA MeXKAY MHOKeCTBAMH, PABHOCHIBLHOCTH
ypaBHeHHI H T.n. HoBHle cTanAAPTH MaTeMATHYECKOrC 00pa30BaHMS
3aCTaBAAIOT HHAYEe BSrIAHYTH HA CTATHCTHKY, KOMOMHATOPHKY H
TEOPUIO BEPOATHOCTEH. ITOT MaTepHaJ, AOCTATOYHO NMOAPOOHO H3-
JOMEHHBIH B yuyeGHUKAX JAJA T—9-To KIaccoB, He AOJIKeH BBISBATDH
3aTpyAHeHUN ¥ YU9ANIHXCAH.

Cnenuduueckoll 0co0GeHHOCTRIO YUYeOHNKOB NAHHON JHHHH ABJIA-
€TCA BBefleHHe B OO'bACHHUTENbLHBIE TEKCThl HCTOPHUECKUX CBeleHuUil, a
B IPaKTUYeCKYI) YACTh —— 3a7a4 U3 Aanéxoro nponuioro. Takoe nano-
JKeHHe MATePHWIA XapaKTePHO ANA YIeOHHKOB PHSNKHM, TOTAA KAK B
anrefpe (M reoMeTpUH) NPHHATO BKAKYATE NOAOOHRIN MATEpPHAN B Ka-
9ecTBe AONOJIHHTENBHOTO K yueGHOMY. ABTOPEI YBEPEeHH, YTO HAIHYHE
aJIeMEHTOBR MCTOPH3MA B yueOHHKe chenaeT ero Gojiee IpHBJIEKATENb-
HBIM AJA YHALTNXCH, ZACT BOZMOMKHOCTE YYHTENIO daine oGpamiaTh
BHUMAaHUE IMKOJBHUKOB Ha OOMIEKYILTYPHOE 3HAUCHHE MATEMATHKH.

YuebHuk ¢Aarebpa—-T» cogep:uT caMbie pasHoobGpasHble IO CTe-
TIeHH CJOXKHOCTH yIpa)KHeHusa, 3HAA BO3MOMKHOCTH YYAIIUXCA, YUHU-
TeJb MOJKeT KaKHe-TO 3aJa4HM ONPONYCTHTh, 4 KAKHe-TO HPeI0oKHTh
TOALKO CHAbLHBLIM ydeHHMKaM. K 2TUM zajauaM MoxkHO OyleT Bep-
HYTbCA [O3)Ke, BO BpeMsA NTOroBoro noetopennsa. lobaBum, 4To KO-
JINYeCTBO 3ajaHHi yueGHUKA — u3ORITOUHOE, U MIA POPMHUPOBAHUA
Y TUKOJBHHUKOB CTONKHX YMeHHI U HABLIKOB peillcHHE BCeX 3aAad He
obAa3aTeNbLHO,
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PUMEPHOE NOYPOMHOE NNAHMPOBAMME

Cornacao QenepansHoMy GasucHoMy yaebrOMY IMIaHyY Ans of-
pPa3oBaTeNbHREIX yupexmacHul Poccumiickoi Peaepanan HA HIYYCHHE
MaTeMaTHKH HA CTYNIEHH OCHOBHOro ofmero o6pasoBaHUA OTBOAUTCH
He MeHee 875 u u3 pacuéra 5 u B Hegienso ¢ 5-ro mo 9-i Kaace. U3 nux na
Kype anrefpu B 7, 8 u 9-M R1accax orBOAUTCH He MeHee 315 u 13 pacué-
Ta 3 4 B Hegenio, IIpn 6-gueBnOM yaeGHolt Hegesne HA PerHOHANBHBIHA H
IMKONbHbIH KOMIOHEHTH OTBOKHTCA 1IO § U B HEACTIO B RAMAOM KIacce,
Yuurnpag 1 1M 2 4 B3 perHOHANBLHOTO (PerHOHATbHO-HAMOHAJIBHOTO)
H (MJIH) MKOABHOTO KOMIIOHeHTA, HA RYPC yray6JIeéHHoro H3yYeHHA a-
refpr B 7-9 xaaccax MoHO AaTh 420 unu 525 y ns pacuéra4 uau du
B Hezexio, B aroit cpasu npepnaraercda IBa BADHAHTA INAHHPOBAHUA:
BapHaHT A — § ypokoB anreSprl B Hefteno, 175 4 B rog, BapuanT B —
4 ypoxa anre0Sp:l B Hegenio, 140 4 B rox.

Kona-zouacon

Tema BapuanT

A B

IToeTopenne MaTepuana 5-6-ro Kitaccon 8 -

Camocmosmenvras patoma N 1 1

I'zanpa 1. Bapaxenne M MHORCCTREO oo IHATCHMH i5 13

$ 1. MuomecTBa 5 5

Muo:xecTBo. DneMeRT MEOXeCTBA (1. 1) 2 2
HopmuomecTro (o, 2) 2 2
Camocmoameavias pafoma M 2 1 1
§ 2. Unciaopsie BHPANCHHA H BLIPANKCHNS ¢ NePeMeHHRMMH 10 8
Yucaoerle BHpamenus (1, 3) 2 2
CrarucTHaecKue XapaAKTePHCTHRKE (11. 4) 2 2
BripasxeHHns ¢ DepeMeEHEIMHE (1. 5) 2 2
Camocmonmeavnazr paboma N 3 1 1
Pemenne gonoJHNTEALHEX YHPAKEeHAN K raase 1 2 -
Konmpoavuas patoma A8 1 (rnasa 1) 1 1
Taaza 2, Oxnosaens: 17 15

§ 8. Crenens ¢ HATYPAIDHAIM NOKASATRIICM 6 6
OnpepesieHHe CTeNeHH ¢ HATYDAJLHEM HOKABATEAEM (1. 6) 3 3
VYMAO¥REeHHe B ZenenHe crenedeii (. T) 2 2
Caxocmoamervnas paboma Ne &4 1 i
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Mpunoxenue

ITpodonxcenue mabauyst

~Koa-po uacos .

Tema Bapuanr
A B
§ 4 Onadunen H ero c'rannap'muﬁ_n;n__ 11 9
OgHouNeH. Y MHOKEeHHE OHOYNeHOB (11, 8) 3 3
BoapegeHHne 0ZHOUWIEHA B cTeleHE (1. 9) 3 3
ToxaecTsa (1. 10) 1 1
Camocmoamearsrnas patoma M 5 1 1
PemreHne 1ONOJIHATENbHBIX YOPAXKHCHAN K raape 2 2 -
Konmpoawnaa paboma N 2 (rnasa 2) 1 1
I'rasa 3. MHOrouiens 19 14
§ 5. MBOrouneH 1 ero CTANNAPTHELS BHA 5 4
MuorouneH. Beruuciaenne saaueHHi MHorowneHor (1. 11) 2 2
CrauaapTHeit Brg MHOrOWIEHA (. 12) 2 1
Caxocmoameansvian paboma A 6 1 1
§ 6. Cymma, pa3HOCTE H NPOA3BeAeHHEe MHOTOYJIEHOR 14 12
CnoKeHHEe M BEIMHTAHHE MHOTOUYJIeHOB (I, 13) 3 3
Y MHOMEHHe OZHOYICHA HA MHOroUIeH (1. 14) 2 2
CamocmosamensHan patoma A 7 1 1
YMHOKEHME MHOTOUJICHA HA MHOTOUEH (11. 15) 4 4
Camocmoameansvias paboma A 8 1 1
Pemense AoNOMIHUTENBHEIX YIIDAMKHEHHIA K raaBe 3 2 -
Koumpoavraa patoma A 3 (rnana 3) 1 1
T'nara 4. ¥YpasHeHnn 18 16
§ 7. ¥Yparuenue ¢ onHoil nepeMennoii 5
¥paBHeHHe H ero KopHH (1. 16) 2 2
JnneitHoe ypapaeHHe ¢ OAHOM nepemensolt (. 17) 2
Camocmoamenvrnas padoma M 9 1 1
§ B. Pemuenne yparaes#nii u 3anayg 13 11
Pemenne ypaBHeHni, cBOSAIIMXCA K THHeHHEIM (1. 18) 4 4
Camocmoameavhaa patoma N 10 1 1
Pemenne 9aaa4 ¢ noMoOmbio ypaBHEHHI (1. 19) 4 4
Camocmosmenbian paboma M 11 1 1
Pemienne A0n0ENTEARHEIX YIPAMHeHNH K rane 4 2 -




NpumepHoe NoypoYHOe NhaHUpoBaHWe

331

Ipodormernue madbauywv

Kon-so yacos

Tema Bapnanr

A B

Honumpoavnas patoma N 4 (rnaea 4) 1 1
Faasa 5. Paanoxenue MEOIOUNCHOR HA MEOMHTEIN 13 10

$ 9. Coocolnl paaioxenus MHOTOTICHA HA MHORHTEAH

Briaecenne ob1uero MEOKUTEAA 38 crobxu (0. 20)

Crnocob rpynauposiu (1. 21)

Camocmoameasvnas patoma M 12

$ 10. IIpaMenenne PA3IOAEANA MHOTOUNEHA HA MEORHTEIH

Brruncnennd. lokasaTenscTBo TOXRLecTB (. 22)

Pelwrenue ypaBHeHR# ¢ TOMOMILIO PaaIOrKeAN HA MHOMKHATSNH
(u. 23)

wiNnj|=in|N]|o
== ib|B0|en

Camocmoameavnas paboma N 13

=

Pemenye aonoaHNTeNRHEIX YIPAKHeHHN K riase 5

Konmpoasraa paoma M 5 {(rnasa 5)

Fnasa 6. ®opmynsl cOKPAMIEHHOIC YMHOXKEOHESA

§ 11. Paanocts EBAApPATOR

¥MaoKeHne PASHOCTH ABYX BRIDAKEHRIT Ha BX cyMMy (. 24)

Pasnoyxenne HA MHOYKHTEIH PASHOCTH RBAAPATOB (1. 25)

Camocmoamervras patoma N 14

§ 12. KsaapaT cyMMBI M KBAADAT PA3ROCTH

BospegeHUe B KBAAPAT CYMMK H PasHoCTH (I. 26)

b oo || |eo |||~
b0 (00 oo |es [~a|BB|mi

PasnoskeHne Ha MHOXKHTEIH ¢ MOMOILILIO GopMyn
KEBAJpaTa CYMMBI H KBAAPATA pasHocTH (1. 27)

Camocmoamendtas padoma M 15

Keaaparariit Tpéxuanen (o, 28)

Canocmoameashas paoma N 16

KeagpaT cyMMEl HOCKOJIBKHEX caaraeMurx (. 29)

S Y i G )
S R )

$ 13, Ky6 cymMmul u xy6 pazHocTn, CyMma M pa3eocTs Ky(oB 13 11
Bozsegenne B Kyl cymmnl B pasgHocTH (1. 30) 2 2
Pazno:kerne HA MHOMKHTENE CYMMEI M PASHOCTH Kybos (11. 31) 2 2
Camxocmoamenvhas padoma N I7 1 1
Pasnoxenne Ha MHOMXKHTENH PasHOCTH N-X creneHed (1. 32) 1 1




NpunoxeHns

Hpodoamernue mabauysbt

Koa-po wacos

Tema Bapuaur

A ! B

Pagamunue cnocoful pasiosmeHNs MHOTOU/IEHOR HA MHOXH- | 3 3

Teau (m. 33)

Camocmoameavraa paboma M 18 1 1
Pentenye AOMOJHHTEALHEIX YIPAXKHeANH K riaase 6 -
Ronmpoaenas paboma As 6 (rnaea 6) 1 1
Faasa 7. Dyaxnud 21 19

§ 14. Oyaesnn # HX rpadHEH

Yo raxkoe dyHKIMA (1. 34)

T'padux pyarupn (1. 35)

I'padmueckoe npeAcTaBIeHNe CTATHCTAYSCKHUX AAHHRKX (11. 36)

Camocmozmeavrnas paboma Ne 19

§ 15. JIuneiman dysxmus

IIpaMas IpOOCPIHOHANBHOCTE (1. 37)

Jupeitaa dyaxous A eé rpadpuk (. 38)

Camocmoamenvras paboma Ne 20

B3aMHOe pacnoroeHte IpaduKop MTHHeHHEIX GyHKINIA
(n. 39)

PO [t [ D00 |00 |t = B0 {DO R
o=l Moo=~ ]Id|b |

Camocmoamensvhas patoma M 21 1 1
$ 18. Crenennas pyHRINS C HATYPANLHLIM OKAZATEAEM il
dyukous y = x2, Crenennag GyHKINAA ¢ YETHRIM NOKA3ATe- 2 2
aem (1. 40)
@yaxoua y = 1%, Crenmennas GyEKONA ¢ HEYETHBIM HOKA3A- 1 1
TeneM (1. 41)
Camocmoameavraa patoma N 22 1 1
Pentenne AonoIHNTeARHEIX VIPAXKAeHUH K raage 7 2 -
Konmponenasn patoma N 7 (raasa T) 1 1
I'napa 8. CHereMbl THHEHHBIX YPABHEHEN 25 22
§ 17. Jiuneiinsle ypansEeHAR ¢ ABYMA NepeMeHHBIMHA 7 7
VpaBHeHHA ¢ ABYMA NepeMeHHBIME (11, 42) 2 2
Jiunefinoe ypasHeAne ¢ AByMA EPEMEeHHBIMM M ero rpadmx | 2 2
(. 43)
PelneHue AMHeHHEX YpaBHEeHHIT B DeNbIx uncaax (o. 44) 2 2
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Oronvanue mabauysbt

Koa-po wacos

Tema Bapmaur

A B

Camocmoamerbras padoma M 23 1 1
§ 18, CucTeMH AHHEeHHBIX ypaBHOHHAI H CIHOCOGRI 18 15

HX PelIeHHA
Cunerema MMHeNBHX ypaBEennii. I'padudeckoe pemmenne cuc- 2 2
TeMH (1. 45)

Cnocob noacragosxu (1. 46) 2 2
Cnocol caoxenusd (1. 47) 3 2
Caxmocmonrmensnan paboma N 24 1 1
Pemienue 3afay ¢ IOMOLIBIC cHCTeM YpaBuennil (I, 48) 4 4
CHerema IHHeHHEIX YPABHEHMIE ¢ TpeMA NepeMeHHMMA (1. 49) | 2 2
Caxocmormensnan paboma M 25 1 1
Pemrenme RONONHATEABHLIX YIPAKHEHN K raase 8 2 -
Kormpoavnas patoma M 8 (rnasa 8) 1 1
Hroronoe morTopeENne 6 -

Hmozogan xoHmpoavias paboma 2 -
Peaseps - 5

IIpu pabore ¢ ganHRIM YMK mnenecoofpasHo MCNOJB30BaAHHE
pasaAuuHBIX HGPOBEIX PECYPCOB, B TOM YMCJe MATEPHANOB, pa3me-
WEHHEIX Ha caitrax: http://www.etudes.ru, http://math.mioo.ru,
hittp://www.mceme.ru, http://mathege.ru, http://www.fipi.ru,
http://www.ege.edu.ru, https://secure.wikimedia.org/wikipedia/
ru/wiki. IlonesHsiM 6yZzer SHAKOMCTBO YuHTeJelt ¢ JEeKIUAMA,
npounTanHEMu PeoxtcroBuM W, E. Ha BefmHapax A3JATEIBCTBA
«MHaeMO3HHA», KOTOPhIe MOCBAImMEHBE ocofeHHOoCTAM PaloTH IO
yuebnuxam «AnreGpa» ana 7, 8 u 9-ro kiaaccoe IO, H. Makaprraera
Hu ap. JIeknueE MOXHO MOCMOTPeTh Kak Ha caliTe «ApceHana o6pa-
3oraHna» http://www.ars-edu.ru/webinars/, rax 1 Ha caiiTe Ha-
gaTenbcTBa « MuemosmHa» http://www.mnemozina.ru/work/3701.

ABTODH ¢ OJarofapHOCTHIO BOCHPHMYT BCE 3AMeYaHNA H
OPeAJIOKEeHHA MO YCOBEPHIEHCTBOBAHHIO COZEP/KAHAA yue(GHH-
K&, KOTODEIe MOKHO OTHPABHTh MJIM B M3ZaTeAbCTBO «MHemoO-
3HHa», HJHN HEMNOCPeXCTBEHHO ABTOPAM IO 3JEeKTPOHHON mouTe:
feoktistov_ie@rambler.ru.
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