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IHosicuuTeNLHAA 3aNIUCKA

Pabouas mporpamma pa3zpaboTaHa Ha OCHOBE IPOIpaMMbl 3JEKTUBHOIO Kypca
no mareMatuke Py3zanoBoit 1.M., paccuntana s yyamuxcs 10 kiacca Ha 34 gaca B
roJl, ¥ IIpeJjiaraeT U3y4yeHue TaKuX BOIIPOCOB, KOTOPHIE HE BXOJAT B IIKOJIBHBIN KypC
MaTeMaTUKH, HO 3aKJIaJbIBAlOT OCHOBBI ISl JaJIbHEHIIEr0 (BY30BCKOI'O) €ro
n3ydeHus. BKIIOYEHHBIN B MporpamMmy MaTepHall MOXET MPUMEHATHCS JUIS Pa3HbIX
IpyNn MIKOJBHUKOB 32 CYeT OOOOIIEHHOCTH 3HAHUEBOTO KOMIIOHEHTa M €ro
MPEEMCTBEHHOCTH C 0a30BBIM YPOBHEM, MMPAKTUYECKOM HAMIPABIEHHOCTH.

ba30BbpIi1  ypOBEHb 3HAKOMHUT C MHOIOWICHAMH, C JICUCTBUSIMH HaJ
MHOTOWIEHAMH  (CJIOKEHHWEM, BBIUATAHUEM UM YMHOXEHHUEM), pa3JIOKECHUEM
MHOTOYJIEHAa Ha MHOXHUTENH, ¢ (hOpMyIaMH COKpAIIEHHOTO YMHOXeHHs. PerraroTcs
KBaJlpaTHbIE  YpaBHEHMs; yualiuecss 3HakoMmATrca ¢ ¢opmynamu  Buera,
BBIPKAIOIIMMHU 3aBUCHMOCTh MEXAY KOPHSIMHM KBaJgpaTHOIO YpPABHEHUS MU €ro
koap¢unuentTamu. PaccmaTpuBaeTcss METOJ PELICHHs PalMOHAJIBHBIX YpaBHEHUN
YETBEPTOM CTEIIEHHU ITyTEM BBEJCHUS BCIIOMOIaTEIbHON IEPEMEHHOM.

Henp 3aHATHI JAHHOIO Kypca - pacIIMpPUTh 3HAHUSA I[IKOJBHUKOB O
MHOTroujieHaX, C(OPMHUPOBATH MPEJICTABICHUE O METOAAX M Cloco0ax pelieHus
HECTaHJAPTHBIX 3a/lady U alre0panvyecKux YpaBHEHHI Ha YPOBHE, MPEBBIIIAIOIIEM
YPOBEHb T'OCY/IAPCTBEHHBIX O0pa30BaTEbHBIX CTAHIAPTOB. 3HAKOMCTBO C TeOpHUEH
MHOTOWJICHOB TO3BOJMT YYaIIMMCS pEmaTh ONPEACICHHBIE OJVMMIMUAAHBIE H
KOHKYPCHBIE 3aJa4H.

[IpensioskeHHbI MaTepuan 00ecleynBaeT MPEEMCTBEHHOCTh MEXAY YUCIaMHu U
MHOTOWIEHAMM, SIBJISIETCS JOCTYITHBIM, HHTEPECHBIM, BOCIIUTHIBAET MATEMATHYECKYIO
KyJIbTYpy YYallMXCs W BIIOJHE YMECTEH ISl Pa3BUTUS YCTOMYMBOIO MHTEpECAa K
MaTeMaTHKe, MBICIUTENbHBIX M TBOpPYECKUX crocoOHocTei. Teopust MHOrouJIeHOB
oorara ujesMu, COIEP>KUT MHOTO MPAKTUYECKH PUMEHsIeMbIX puéMoB. Ee meTo/ bl
MHTEPECHBI, HE TPYAOEMKHU JJIsl U3JI0KEHUS U MPUBOJAT K INIyOOKUM pe3yJsbTaTam,
MMEIOIIMM MHOTOYHCJIEHHBIE IPUIOKEHNA. BaXXHOCTp TEOpUHM MHOTOWICHOB
COCTOMUT €Ill€ B TOM, YTO C IIOMOLIBI0 MHOTOWICHOB MOXKHO IIOJYYHUTh XOPOILHE
OpUOIMKEHUST  Pa3fUYHbIX  (PYHKIUH, YTO TMO3BOJIAET TPUMEHSATh TEOPHUIO
MHOTOWIEHOB BO MHOTMX BBIUYHUCIUTENBHBIX METOJAX W B KOMIIBIOTEPHOU
MareMartuke. M3yueHne Teopun MHOTOUYJIEHOB TOMOKET YUEHHUKY C €AMHBIX MO3ULIAN
B3IJIIHYTh Ha MHOTHE 33/1a4d MaTeMaTHKH, YCIEIIHO pelaTh CJI0KHbIE YPaBHEHUS U
HEPABEHCTBA, IOYYBCTBOBATh CBS3b MEXIY YACTOW M MPUKJIATHON MareMaTUKou. B
MPEIaraéMoOM Kypce Ka)XJo€ IOJO0KEHUE TEOPUH MHOTOWIEHOB COINPOBOXKAAETCS
OOJIBIIMM KOJIMYECTBOM MPUMEPOB U UCCIIEAOBATEILCKUX 3a/1a4.

CooTBeTCTBYIOUIMI MOA00p MaTepualna NpecieayeT CleayIolue Helu: ¢ OJHOM
CTOPOHBI - 3TO cO3JaHue 0a3bl AJIsl Pa3BUTHUS CIIOCOOHOCTEN YHalluXCsl, paCIIUPEHUS
Kpyro3opa, ¢ Jpyrod - BOCIHOJHEHHE HEKOTOPBIX COJEp’KATEIbHBIX MPOOEIOB
OCHOBHOI'O Kypca, a TAKXK€ BKJIFOUEHHE y4Yallerocs B MOMCKOBYIO JIESATEIBHOCTh, KaKk
(bakTop JMYHOCTHOTO Pa3BUTHS; PAa3BUTHE KOMMYHHKATUBHBIX HABBIKOB B MPOLIECCE
MIPaKTUYECKON JAESATEIBHOCTH.
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Jlnst TOCTHO>KEHMsI TOCTaBJIEHHBIX Ielel B Ipoliecce OOydYeHHUs pPelIaroTcs
CJIeIyIOIMe 3a]a4u:
1. [lpuoOiieHne ydamuxcsi K paboTe C MaTeMaTUYeCKOM U CIPaBOYHOMU
JIATEPATYPOHU.
2. Buimenenue Jnoruyeckux NPUEMOB MBIIUICHUS, WX OCMBICIECHUE H
OBJIAJICHUE UMHU.
3. Obecneuenne AUAJIOTUIHOCTH Mpoiiecca 00yueHus MaTeMaTHKeE.
4. ®opMupoBaHHE MOTPEOHOCTH K IIEJIEHANIPABIEHHOMY CaM000Opa30BaHUIO.
Bun xypca: pacmupsiiomuii U yriyossomuii 6a3oBbii Kypc.
C uenpro onpeneneHus JMHAMUKH HHTEepeca peaiaraeTcs:
e CobecenoBanusi B mporiecce padboThl.
® AHKETUPOBAHHUE HA MOCJIEIHEM 3aHATUHU IO TEME.
C nenpro onpeneseHuss IMHAMAKU YMEHHUU IpeiaraeTces:
e OTCle)KMBAaHUE YMEHMI 110 KaKJI0U TEME.
e [locTpoeHue auarpaMmbl yMEHHMM 1O TeMaM U OOIIeH JuarpaMmbl
YCIIEITHOCTH y4e€OHOMN JESITEIbHOCTH.
I1o OKOHUYAHHUIO U3YyYEHHUsI Kypca ydaluecs JOJDKHBI yMETh:
e BrINOIHATE AEUCTBUSA HAJ MHOTOYJICHAMH.
e [IpuMEHATH TEOPHUIO MHOTOYJIECHOB K HAXOXKICHUIO KOPHEH YpaBHEHHU BBICHINX
CTENEHEU. Y METh IPUMEHSTh Teopemy besy.
e lcnonws3oBath 0000HIEHHYIO TeopeMmy Buera myig pemieHuss ypaBHEHUH C
apamMeTpaMHy.
e Pemarb ypaBHEHHsI METOJIOM HEOIPEIEIEHHBIX KO (PULIMEHTOB.
e lcnonp30BaTh 3aMEHY IIEPEMEHHBIX B OIPEACIICHHBIX TUIIAX YPaBHEHUM.
e [IpuMeHATH aNnrOPUTMBI pELIEHUSI CHMMETPUYHBIX U BO3BPATHBIX YPABHEHMIA.
W3yyenue Kypca MOpearnosiaraeTcs MOCTPOUTh B BUJIE JIEKIHM, CEMHUHApOB,
YPOKOB-COOOIIIeHHUH, KOHCynbTanuii. Ha Bcex Tumax 3aHATHM CleayeT BECTH
AKTUBHBIA JUAJIOT C YYaIIUMUCS.
HToroBoe 3aHATHE NpeayCMaTPUBAECT 3alUTy W MPE3CHTALUIO COOCTBEHHOIO
mpoekTa wim pedepara (IToKIaaa).

«27» aBrycra 2021 r. Yuurens [Tandumosa B. A.
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KanengapHo-temaTu4eckoe NjiaHUPOBaHUE

Ne Tema KoJ-Bo Hdara Tun 3aHATHA

ypoka 4acoB

n/n

1-3 [MoussTne MHOTOUJIEHA. 3 4.11,18. becena.
JlericTBUS HaT 09.21 [TpakTuKyMm.
MHOTOUYJICHAMH.

4-6 JlonoTHUTEIBHBIC 3 25.09 Jlekmus.
(GopMyITBI COKpAIIEHHOTO 2,9.10 [TpakTHKyM.
YMHOXKCHHUSI.

7-9 JleneHrEe MHOTOYWICHOB C 3 16,23.10 Jlexnust.
octatkoM. Teopema 13.11 [IpakTuKyMm.
bezy.

10-11 | 3auemmnasn paboma Ne 1. 2 20,27.11 KoHTpoib.
12-14 | OGo061meHHas TeopeMa 3 4,12 CooOmienust
Buera. 11,18.12 ydammxcsl.
IIpakTukym.
15-17 | CummMmeTtpuueckue 3 25.12 CoobmieHust
MHOTOYJICHBI. 15.01.22 yJammxcs.
IIpakTHKyM.
18-20 | Bo3BpaTHbIC ypaBHEHHUS. 3 12,29.01 CoobmieHust
5.02 YUaITIXCA.
IIpakTukym.
21-22 | 3auemnasn pavoma Ne 2. 2 12,19.02 KoHTpous.
23-26 | 3aMeHa nepeMeHHbIX B 4 26.02 [TpakTuKyM.
ONpEEICHHBIX THUIIaX 5,12,19.
YpaBHEHHI. 03
27-30 | YpaBHEHUS C 4 26.03 [TpakTukym™m.
napameTpamH. 9,16,23.
04
31-32 | 3auemnasn paboma Ne 3. 2 30.04 KonTpous.
7.05
33-34 | Utorosoe 2 14,21.05 Cemunap.
aHKETUPOBaHUE.

3aciymurBaHue JOKIaJ0B
1 pedepaToB yqanuxcsl.
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Conep:xanue mporpaMMmbl
1. Ilousitue MHOrOWIeHa. /leficTBHSI HAJ MHOTOYJIEHAMHM.

CranpaptHelii  Buj MHorowieHa. CBoiicTBa creneHed u  Kod(h(UIIMEHTOB
MHOTOWIeHa. PaBeHCTBO MHOTOWIEHOB. JleiicTBUS HaJa MHOTOWIeHaMH. PasnoskeHue
MHOTOWJICHOB HAa MHOKUTEIM METOJIOM TPYIIUPOBKA U C TMOMOIIbIO BBIHECEHUS
00111eT0 MHOYKHUTEJS 32 CKOOKH.

2. lonojHuTeAbHBIE (OPMYJILI COKPANIEHHOT0 YMHOKEHHUSI.
(@a+b)(@a-b)=a2-b? (axh)?>=a? +2ab+ b? a®+b3=(@a+hb)@- ab+
b?),

a"—b"=(a-b)@! +a"?b+ .. +a" bt +... +ab"?+b"Y),
#m”+bm”1=(a+bx¥m—a@”b+.“+0Dkamwbk+“.+bmx
(a+b+c)?>=a?+c?+b?+ 2ab + 2ac + 2bc,

(ar+ax+...+a))?=ai® + a2 +ag? +...+ 248, + 2a183+...+ 2a,.1an.

3. JejieHue MHOTOYWIeHOB ¢ ocTaTkoM. Teopema be3y.

JleneHne MHOroudseHa Ha MHOroO4WwiIeH C ocratkomM. Teopema besy. Kopau

MHorouieHa. Cxema ['opHepa.

4. O6o0menHas treopema Buera.

O06o00meHne TeopeMbl Bruera aj11 MHOTOUYJICHOB CTETICHH N > 2.
5. CuMmeTpuYecKrue MHOTOYJIeHbI.

CumMeTpruYecKue MHOTOWIECHBl W HUX MpUMEHEHHEe. MeToJ HeOolpeaeIeHHbIX
koa(uimenToB. Pemienre cuiMMeTpUYECKUX ypaBHEHUH.

6. Bo3BpaTHble ypaBHeHMUSI.
Pemenne BO3BpaTHBIX ypABHEHHUI YETHOW U HEUETHOU CTETICHH.

/. 3aMeHa mepeMeHHBbIX B OIpe/leJIeHHbIX TUIIAX YPABHEHM.
a) (X+05)4 +(x+,3)4 =c. 3aMeHa: t= (X+a);(x+'8).

0) (x—a)x—pg)Yx—y)x=38)=A coea<f<y<S, p-a=5-y.
AX—-a—-pP—-y-06

3ameHa: t = CBOJMT ypaBHEHUE K OMKBAJAPATHOMY.

B) (ax2 +b1x+chx2 +b2x+c): Ax?, c#0,A=0. Jlenenne Ha x°#0 W 3aMeHa
c

t =ax+— CBOJMT YPaBHEHHE K KBAJPATHOMY.
X

8. YpaBHeHus ¢ napamMeTpamMu.
KoHTpo/ibHO-u3MepHuTeIbHbIE MATEPUAJbI

BxoaHoii Tect

Al. TlpencraBsTe B Buje MHorowsnena: (2x? + 3x - 2)(4x + 2).

1) 8x3 + 16x2 + 2x —4; 2) 8x%+ 16x2 - 2x — 4;

3) 8x*+ 16x%-14x+4; 4)8x*+8x%-2x -4

A2. Pasnoxure Ha MHOKUTEIM: abx? + bxy — axy — Y2,

%t)) (ax)+ y) (bx -y); 2) (ax-y) (bx +y); 3) (ax +y) (bx +y); 4) (ax-y)
X-y
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A3. Pemure ypaBHenue: 2x°—9x + 10 =0.

1) 2u2,5; 2) 2u-2,5; 3) 2u2.;5; 4H)2u-25

A4. He pemas ypaBHEeHHs, HAWIUTE CyMMy U IIPOM3BEJCHHE €ro KOpHeit: x? — 9x +

20=0.

1) -9 u 20; 2) -9 u —20; 3) 9u20; 4)9 u—-20

A5. Pa3jio)kuTe Ha MHOYKUTENU KBaPaTHBINA TpexuneH: 3X2— 2X — 8.

1D (x+2)(3x+4);2) (x—2)(3x—4);3) (x+2) (3x—4);4) (x—2) (3x + 4)

B1l. Pemmre ypasuenue: 2x° + 3x? + 2x + 3 =0.

B2. Onun u3 KopHEl ypaBHeHus x> — ax — 12 = 0 pasen 2. Haiiaute koo duimenT a.
2n+12

2n

B3. Haiinure cymmy HaTypajbHBIX 3HAYEHHUM N, TP KOTOPBIX BBIPAXKEHUE

MMPUHUMACT LOCJIbIC 3HAYCHHA.

C1. CpaBHuTe MeHbIINI KOpeHb ypaBHEHHs x2 —3(v/14 +/5)x+2(x14 ++/5)2 =0 ¢

V3 \15-66
51246  2V6-5

C2. Pemmte ypasnenue: abx? + (a2 —b?)x + (a—b)?=0.

YU CJIOM

OTBeThbI
Al | A2 A3/ A4| AS | B1 | B2 | B3 C1 C2
2 1 3| 3 4 15| 4 |12 MeHbpImmi b-a b-a
KOPEHb 14 +5< 6 a b

3ayernasi padora Ne 1

Al. Ykaxxute HoMeEpa HEBEPHBIX YTBEPKICHUIA:
1) (47193 - 2734%) : 1985;
2) (731°-6115) :120;
3) umcno 2°°+ 1 cocraBHOE, T. K. AeNUTCA Ha 33;
4) 313 - 299 - 313? cocTaBHOE, T. K. AEIUTCS Ha 7.
A2. Jlan muorouneH P(x)= 2x* - 3x® + 7x? — 10x — 16. Haiigure: P(-1), P( 1), P(0),
P(2).
A3. Haitnure yactHOE (OTBET MIPOBEPHTE YMHOKECHHUEM):
1) (x*+3x-4): (x +4);
2) (4x%-5x>+6x+9): (4x +3).
A4. Haiinute yncia a u b U3 TOX/1eCTBEHHOTO paBEHCTBA:
x4+ 2x3-16x2 - 2x + 15 = (x + 1)(x® + ax? - 17x + b).
AS. YKkaxuTe HauMEHbBIIINI OOIIN 3HAMEHATENb TAHHBIX aITreOpandecKux Apooei:
1 1 1
1-4x+3x*"  x*-5x° +4x" " 12x° - 7x+1
xt—2x* +2x% -1
x*—2x® 4 2x% —2x+1
B1l. He npoBojis esieHus MHOTOUYICHOB, HAWIUTE OCTATOK OT JCJICHUSI MHOTOYJIEHA
6

A6. Cokpatute ApoOk:
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P(x)=x* + x® + 4 na muorounen Q(x) =x?- 1.
2n? —11n+13
B2. I[lpn xakuxX HATypaJbHBIX 3HAYCHUSAX N BBIPAKCHHC g ABercd
1IEJIBIM YUCIIOM?
B3. Pasnoxure maorounen P(x) = x* - 5x° - 3x? + 9 mo crenensam pasHoctu x - 3.
B4. Haiiure nensie kopau ypasHeHus (6 - x)(x - 2)(x + 3)(x + 9) = 24x2.
C1. Ocratok ot neneHus MHorouseHa P(x) Ha x- 2 paBeH 6, a OCTaTOK OT JI€JICHUS
ero Ha x + 3 paBeH 1. HaliuTe ocTaToK OT JICJIEHUS 3TOr0 MHOroWwIeHa Ha (x - 2)(x +

3).
C2. Paznoxute Ha MHOXHUTeNU MHorowieH x* + 3x° - 13x? - 9x + 30, eciu U3BECTHO,
4TO qyucia

2u-5 — KOPHH 3TOI'O MHOI'OYJICHA.

C3. BrisicHuTe, enuTcs a1 Haieno MHorodneH P(x) = x10+ 3x™0+ x® - x2" ga  x+1.
3auernas padora Ne 2
Bapuanr 1
Al. UsectHo, uro ypaBHeHme 2x* + 3x® - 4x®> - 3x + 2 = 0 umeer nATH

NEUCTBUTENBHBIX KOpHEW. He Haxoas 3TuX KOpHEW, HAalUTe CyMMY UX KBaJIPaToOB.
1)-6,5; 2) 6,5; 3) -6,25; 4)6,25

A2. UssectHO, uTO ypaBHeHHe x* - 7x* + 13x%2 + 3x - 18 = 0 wmmeeT ueThIpe

NEeUCTBUTENBHBIX KOpHs. He Haxo/1sl 3TUX KOpHEW HalauTe CyMMY MX KyOOB.
1)-63; 2) 63; 3) 61; 4)-61

B1. Pemmute ypaBHEHHE METOIOM HEONPEIETEHHBIX KOA(DPUIIMEHTOB:
x4+ 12x% +32x° - 8x -4 =0.

B2. Pemmute Bo3BpatHOE ypaBHeHue: 2x* - 5x° - X2+ 5x + 2 = 0.

B3. Pemmte cumMerpuueckoe ypasaenue: x* - 5x° + 8x2- 5x + 1 = 0.

C1. Pemmnte ypaBHenue: x' + 2x° - 5x° - 13x* - 13x3 - 5x°+ 2x + 1 =0.

OT1BeTBI

Al [ A2 Bl B2 B3 C1
1+5 1 (ueTHas -1
43| axv1a, 2446 | 20> 75 |parmoers) | 3445,
3+4/5 2
2 ~3++5
2
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3auerHasi padora Ne 3
Bapuanr 1
Al. Pemmre ypaBHenue: (x* + x + 2) (x> + x + 3) = 6.
HDOu 1; 2) Ou—1; 3) 2u-3; 4) —3u2
A2. Pemmrte ypaBHenue: 4x* - 5x% + 1 = 0.
1

1) 1u 0,52)x1u 0,5, 3) lu Z; 4)+1u 0,5
A3. Pemmre ypaBrenue: (X + 1)* + (x + 5)* = 82.
1)2u0; 2)2u 0; 3) -2; 4)2u-3
A4. Pemmute ypaBaenue: (X + 1)(X + 2)(x + 4)(x + 5) = 10.
1)-6u6; 2)-3u3; 3)-3+V6; 4)-3+16
B1l. Onpeznenure, Npy KaKUX 3HAYCHUAX A YPABHECHUE
(a® + 4a - 21)x* — (a® - 3a)x - 3 + 44 - a*> = 0 umeer Gonee AByX KOPHEIT?
B2. Ilpu kakoM HauMMEHBIIEM 3HAYCHUHN A ypaBHeHHeE x° + 3x? - 45x + a = 0 umeer
POBHO OJIMH KOPEHB?
B3. Pemmre ypasuenue: 3(x2 + 2x - 1)2- 2(x? + 3x - 1) = - 5x2
C1. Vkaxure 3HaYeHHE MapaMeTpa a, npu KotopoM ypasaenue x* + (1 - 2a)x? + a? -
4=0 wuMeeT TPH Pa3ITMIHBIX KOPHS.
OTtBeTbI

Al | A2 | A3 | A4 | B1 | B2 B3 C1
2 | 4| 1| 4| 3 |82|1+J5 1445 | 2
2 2
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TeMbl 10KJI210B U pedepaToB AJIs yUALUUXCH

1. Bo3BparHbie ypaBHeHUs. PelieHue BO3BpaTHBIX YpaBHEHUW YETHOW WU

HEYETHOM CTEICHH.

BriBog dhopmysl Kapnaso.

HNuTepnonsunonHblii MHOTOUJICH Jlarpanxka.

Hcropus otkpeitus popmynsl Kapraso.

Merton ®@eppapu 1715 pelIEeHUN YpaBHEHUA YE€TBEPTON CTETICHHU.

HawnGonpmmii 00muii AeMuTeh MHOTOWICHOB. Anroput™M EBkinna.

Henpusoaumsrii ciydait popmysst Kapaano.

OcHoBHas Teopema anreOpbl MHOTOYJIEHOB.

CummeTpruyeckue MHOTOYJICHBI. Meron HEOITPEIEIEHHBIX

koa(huirieHToB. PelieHne CMMMETPUYECKUX YPAaBHEHUM.

10.Teopema be3y. Kopuu MHOTOUIIEHA.

11.Teopemsl 0 rpaHHIaX KOPHEH MHOTOYJICHOB.

12. TeopeMbl 0 4mHcCle NEUCTBUTENbHbIX KOpHeW wmHorowieHa (Lltypwma,
bronana-®ypre, Jlekapra).

13.®pancya Buer, ero »ku3Hb 1 TBOPYECTBO (Pa3BUTHE TEOPUH YPaBHEHUN).

CoNoO~WDN
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Jluteparypa

1. Bunenkun, H. 5. Anrebpa m maremartuueckui ananu3 g 10 kiacca:
VYyebHoe mocobue Mg yyamuxcs IIKOJ M KIAcCOB C YIIyOJeHHBIM
uzyuenuem marematuku /H. 5. Bunenkun, O. C. UBames-Mycatos, C. .
[IBapudypa. — Mocksa: IIpocsemienue, 1996. — 335 c.

2. Bunenkun, H. f. Anrebpa u matemaruyeckuit ananus ais 11 kmacca: Yue0.
nocobue sl yJalluxcsl IIKOJA M KJIacCOB C YIUIYOJNEHHBIM H3YYCHHEM
marematuku /H. {. Bunenkun, O. C. MBames-Mycaros, C. U. [lIBapnoypa.
— Mockasa: [Ipocsemienune, 1996. — 288 c.

3. lamuukuii, M. JI. CoopHHK 3amau mo anreOpe Mg 8-9 kimaccoB: YuebHOe
nocooue JyUisl ydammxcsl IIKOJA M KIJIACCOB C YINIYOJIEHHBIM H3y4YeHUEM
matematuku / M. JI. 'amunkwmii, A. M. T'onpaman, JI. M. 3BaBuy. - Mocksa:
[Tpoceemenne, 1997. — 271 c.

4. bonneipeBa, M. X. ®akynpTaTUBHBIK Kypc IO MaTeMmaTHKe, 8 Kiacc.
Marepuansl ais yyanuxcst U yuurteneit marematuku / M. X. Bongsipesa,
1O. II. Kapnyxun, I'. A. KnekoBkun, JI. M. Pyaman. - Camapa: CUIIKPO,
1997. - 142 c.

5. JIeicenko, ®. ®. Maremaruka EI'D — 2007. BcrynmurenbHble 3K3aMEHBI.
ITocobue nuga camocrtosTensHOM moarotoBku / @®. @. Jleicenko, B. HO.
Kanamuukos, A. b. Heitmapk, O. E. Kynpssues, /I. A. Manbues. - Poctos
— Ha — Jlony: Jlernon, 2006. — 416 c.

6. Maxkcrotna, A. A. Marematuka — 10. VYueOHOoe mocobOme mia 10-x
MaTEeMaTHYCCKUX KJIACCOB, JHIICEB M THUMHa3ui / A. A. MakcCloTuH. -
Camapa, 2002. — 588 c.

7. MakcrotuH, A. A. JIngakTuueckue MaTepHuaibl 1 TOATOTOBKU K EnuHOMYy
rocyJJapCTBEHHOMY 3K3aMEHY 0 MaTeMaTuke: B MoMOIlb BBIMYCKHUKY U
abutypuenty / A. A. Makciotun. — Camapa: Kopnopanus «®Demoposy, U3n.
«YuebHas auteparypa», 2002. — 64 c.

8. Ilapeirun, Y. ®. GakynpTaTUBHBIN Kypc 10 MaTeMaTtuke: PereHue 3aaad:
VYyebnoe mocodue mis 10 kmacca cpemuedt mkonsl /M. @. Ilapeirun. -
Mocksa: [Ipocsenienue, 1989. — 252 c.

9. apeirun U. @. MaremaTtuka ais MIKOJIBHUKOB cTapmux kiaccos /U. O.
[Tapeirun. - Mocksa: JIpoda, 1995. — 491 c.
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MaTpu4Hoe npeacTaBjeHue MHOTOYPOBHEBOM CUCTEMbI 3a/1a4.

Boinecenue o01uiero DopMyJibl COKPAIIEHHOT 0 Bbigenenue
MHOKHMTEJIsI YMHOKEHHUSA MOJIHOTO
KBajJpara
33 | Paznoxure Ha Pemure ypaBHeHue BblieeHueEM | Pemre
MHOKHUTEIH: MOJTHOTO KBaJpara: ypaBHEHUE
a)a®—ab—a%h +a% |a) 2x>-9x +10=0; BEIICIICHHUC
6) ab?>—b%y — ax+xy |6) x>+4x+3=0. M TOJIHOT'O
+ b?- x. KBaJpaTa;
a) 2x*—9x
+10=0;
6) x*+4x +
3=0.
2
SE M | Cokpatute 1poOb: 1. Pemure ypaBHEeHue: Pasznoxwure
213 2) 2a° —2b* —a+b, (x+12%-6(x+1)+9=0. Ha
);‘ , 21; 523‘2; 2 2. Beluncaure: MHOKHTEIIN
E 6) W a)3,7°+3-3,72-13+3-3,7- :
z 1,32 41,33 Py(x) = x* -
2 6)15,83-3-1582.11,8+3- 6 x* —10.
2 15,8 - 11,8° - 11,8%
§ H3 | Pemure ypaBHEeHUE: BI;II'{SOJ]I;BII/IT“G ,Z[ezﬁZCTBI{IHZ Pemure
¥y 6—7x+x>=4(x-1)Vx. a) a’ —b .a+ab +b. ypaBHEHHE:
S a’+b®  (a®+b?)? 2+l
g 0) + 2x% + 2%+
O 2164 +3430° 6a’ +7b’ 2x = 1.
0.027x° —0.512y? " 0.09x" +0.24x%y’ +0.64y"| 2.
Jlokaxkure,
9TO
(x +a)(x +
2a)(x +
3a)(x + 4a)
+ a* ectp
TTOJIHBIN
KBaJpar.
= 33 | 1. Pemute ypaBHEHUE: 1. Paznoxxure Ha MHOXKHUTEIIH: Jlokaxure,
= (@-x)*+(b-xP-(@+b|a) x(x*-a®) + ax(x? — a®) + a*(x |40
2 -2x)* =0. —a); MHOTOYJIEH
<, 2. Cokparure apo0b: 0) a*+ 4b* Py(x) = x* +
= a"t—amt B) x*+ 6x2— 10. 2x3 + ax? +
> a"+a"t+a"? 2x +b

11
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ABJISIETCS
KBaIpaToM
JIPYroro
MHOTO4JIeHa
Y HAUJUTE a
ub.

M | 1) Pemmre ypaBHeHue: 1. Pemnre ypaBHeHUeE: B

3 (1+x)2—6|x+1+ |a)x*+x*+1+2x3+2x=1; 3aBHCHUMOCT
9=0; 0)x* +2x3+x2=1. U OT
2) JIoKakWTe, 4TO €CIU 2. Kakoe HauMeHblI1Ie 3HAYCHUSA
N — HEYETHOE YKCIIO, TO 1 | 3HAUCHUE MOXKET IIPUHUMATD rapamMmerpa
+ 2"+ 7"+ 8" KpatHo 9. BBIpAKCHUE a,

34— /3x? + 4/3x + 4 ? TIpn OHpeaCInTe
YUCIIO
KAKHX 3HAYEHUSAX X OHO KopHeil
JOCTUTAaeTCs?
ypaBHEHUS
X%+ 4x - 2|
X—al+2-
a =0.

H3 | [Ipu kakoMm nemom Pemnre ypaBHeHue: Jlokaxure,
TIOJIOKUTEIBHOM X ¥ —4x*—1=0 uro a* + b*
3HAYCHHUE BBIPAKECHHUS > 1 —
\/x—731+(x—l)Vx2—2x—3—xz 8

x+1 x? —(x+3)Vx?—2x-3-9 +b>1.
oamxke Beero k 0, 667
Ypos Teopema Buera MeTtoa rpynnupoBKu Teopema J. be3y u ee
€Hb CJIeICTBHUS

3 | He pemas Paznoxute Ha 3anumuTe B BUJIE

= | 3 | ypaBHEHUs, HANAUTE | MHOKUTENH: (bopMyIIbI TPaBUIIO
2 CyMMy U a) a®—a—ab? + b — 2ab + | naxoxeHUs KEITMMOrO
= MIPOU3BEACHUE €ro 2; a o jenurenio b,
E KOPHEH: 6) abx? + bxy — axy — y2. | HenoJIHOMy YacTHOMY (]
& a) 4x?>—15x =0; 1 ocTaTky I. ITo sToi
2 6) 2x*—25=0; Gopmyne HaliguTe:
L§‘ 6) x> —9x+20=0. a) JeauMoe a, eCin
) HETIOJHOE YaCTHOE
E paBHO 15, nenurens —
= 7 1 ocTaToK — 4;

6) nenutens b, ecau a

12
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=257,q=28,r=5;

) HETIOJIHOE YacTHOE (,
eciima =597, b =12,
r=9.

w=

He pemas
YpPaBHEHMS, HAUJUTE
CYMMY YETBEPTBIX
CTEIIEHEN eT0
xopHeil: x? —3x +
1=0.

Paznoxure Ha
MHOKHUTEIIH:

a) x*+ 4;

6) x* + 16x2 + 28.

Onpenenure, Npu KakKux
HaATYypaJIbHBIX
3HAYEHUSIX N JaHHOE
BBIpXCHHE

2n+12 IpUHUMAET LIEJbIe
2n

3Ha4YCHHA.

w

JlaHO ypaBHEHHE X°

+5x-4=0c¢

KOPHSIMH X1 M X2.

CocTaBbTe

KBaJIpaTHOE

ypaBHECHHE C

KOPHSIMH:

a) y1=i 1 Y2 :i;
Xl 2

6)y, =x -x, U

2
Yo = X5 X

1. Pasnoxwure Ha
MHOKUTEIIH
a)ak*l—a+ak-1;

p)a®*t—a"tt+an—1.

2. Pemmre ypaBHEHUE:
233 +3x*+2x+3=0

[Ipn kakux 3HAYEHUAX A
1 b BeIOIHSIETCS O€3
OCTaTKa jejieHue x* +
3x3-2x°+ax+bmua

x> —3x+2?

w W

1) Onpenemure K
Tak, YTOOBI OJTUH U3
KOpHEW ypaBHEHUS
9x2 — 18(k —1) x — 8k
+ 24 = 0 ObLT BABOE
OOJIBIIIE IPYTOTO.

2) CymMmma KBaJpaToB
KOpPHEHN ypaBHEHUS
x?+ (3p -5) x + (3p?
—11p — 6)=0 paBHa
65. Haiinute
3HA4YEHUs MapaMeTpa
P 1 €ero KOpHHU.

1. Pemmre ypaBHEHUE B
LEJbIX YHCIIAX:
x%— 3xy +2)?=05,
2. Cokparure apo0b:
x° 4+ x* —2x% - 2x* —3x-3

2 xt +4x° +4x? +3x+3

1. Jlan MHOTOYJICH
P3(x) = x% + 3x% — 7x— 6.
Pasnenure ero Ha f(X)
C OCTaTKOM:

a) f(x)=x-1; 6)
f(x) =x + 3.
2. HaiinuTe oCcTaToK OT
JIeTICHUS

f(x) = x* + 7x3 + 2x2—
3X—5 max+1.

Yriay0JieHHblIi YPOBEHD

w =

1) Hdano ypaBHeHUE
ax®>+bx +c =0,
KOPHH KOTOPOTO X1 U
X2. CocTaBbTe
ypaBHEHUE, KOPHU
KOTOPOTO OyayT
paBHB: a)X1—a "
Xo—a; 6) axy U aXs.

1) Pemute ypaBHEHUE:

x4+ 12x% + 32x% —8x —

4 =0.
2) Pa3znoxute Ha
MHOHUTEIIN:

X+ x+ 1.

[Ipn kakux 3HAUEHUAX A
u b BeIIONIHSETCS O€3
ocTaTka jaefieHue x* +
3x3-2x°+ ax + b Ha x?
—3x+2?
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2) Pemmre
ypaBHEHHE:
a) x* + x% — 4x? -
x+3=0; 6) x*+ 48
—4x-1=0;
) x>+ 6x? — 3x—
10 = 0.
H | 1) Pemmre 1) Hoxaxwure, uto VX, y
3 | ypaBHEHUE, € R BhITIOJIHSACTCS
HCIIOIIb3YS TEOPEMY X2 + 10y? — 6xy + 10x
Buera u Teopemy — 26y +30>0.
besy, eciiu u3BecTHO, 2) 2003 sBiseTcs
YTO MPOU3BEIICHHE JTUCKPUMHUHAHTOM
JIByX €ro KOpHen KBaJPaTHOTO
PaBHO €IMHMUIIC: YpaBHEHUS C IEJIBIMU
2x° — (24/3+10)x? + (2+ 5/3)x —~/3 = 0. ko3 purmeHTaMU.
BepHo unu Her.
2) Pemmre
ypaBHEHHUE:
2x* — (43 =3)x° — (44 6/3)x% + (443 -3)x +2=0.
Ypos 3amena Cummerpuueckne
eHb nepeMeHHbIX MHOT04JI€HbI
3 | Pemure ypaBHenue: | Halinure 3HaueHue
3 | a) (2x* + 3)2 - 12(2x? | pynxuuu f(X,y) B Touke

+3) +11 =0;
6) 4x* —5x*>+ 1 =0.

A(X;y):
a) f(x,y) =x+y; A(3;3);
6) f(xy) =x*+y% A(-
2;4).

w=

Pemure ypaBHeHue:
a) (P +x—1)(%+x

Paznoxure Ha
MHOKUTEJIN:

+2) = 40; P(x,y) = 2x* — 3x%y + 5x%?
6) (2% +x —1)(2x%* + | - 3%+ 24,
x—4)+2=0.

O0meoOpa3zoBaTe/IbHbINA YPOBEHb
w =

Pemure ypaBHeHue:
a) (x +1)* + (x + 5)°
= 82;

0) (x + 1)(x + 2)(x +
4)(x +5) = 10.

1. Pemmre ypaBHEHUE:!

3 +4x>+4x +3=0.
2. Pemure cucremy
YPaBHEHUM:

x*+y° =7,
X2y +xp’ =-2.

14




rocyaapcTBeHHoe OropKeTHOe o01eoopasoBatenbHoe yupexxaenue Camapckoil o0acTn ruMHa3Ust UMEHU
3acmyxenHoro yuutens Poccuiickoit @enepanun Cepres Bacunsesuua baiimenosa ropoaa IloxBucTHEBO TOpOACKOro
okpyra [ToxsuctHeBo Camapckoii o6iacTu

3 | Pemure ypaBHenue: | Pewmnre cucremy

3 | 6(x?-4)%+5(x%- ypaBHEHHUIA:
. 4)(x? — Tx + 12)+(x* — x+y+2=0,
= 7x +12)*=0. x*+y°®+2° =-18,
g x*+y*+2z* =98
3: M| Pemute ypaBaenue: | 1) Pemure ypaBHEHHE:
E 3 |a)(?+x+2)(x*+2x |a)x*—5x®+8x*-5x+1=
= +2) = 2% 0;
= 0) (x-1)(x-2)(x - 6) x" + 2x® — 5x® — 13x* -
= 4)(x - 8) = 7x°. 13x3 - 5x? +2x + 1 = 0.
>

H | Pemure ypaBHeHue:

3| 3(x+2x-1)-2(x*+

3x-1)+2x*=0.
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