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ITosicHuTeIbLHASA 3aNMUCKA

Pabouas mporpamma paszpaboTaHa Ha OCHOBE MPOTPaMMBbI 3JEKTUBHOTO Kypca
no marematuke Py3anoBoit I.M., paccuutana nmns yuammxcs 10 kimacca Ha 34 daca B
roJl, ¥ IpejIaracT u3yuyeHrne TaKuX BOIIPOCOB, KOTOPHIE HE BXOJAT B IIKOJBHBIN KypC
MaTeMaTUKH, HO 3aKJaJbIBAIOT OCHOBBI [ JaJIbHEHIIEro (BY30BCKOIO) €ro
n3ydeHUs. BKIIOYEHHBI B IPOrpaMMy MaTepual MOXKET IMPUMEHSITBHCS Ul Pa3HBIX
Ipynn UIKOJBHUKOB 32 CUYeT OOOOIIEHHOCTH 3HAHUEBOTO KOMIIOHEHTa U €ro
IPEEMCTBEHHOCTH € 0a30BBIM YPOBHEM, IPAKTUUECKON HAIIPABIEHHOCTH.

ba3oBeIii  ypOBEHb 3HAKOMUT C MHOIOWIEHAMH, C JACUCTBUSMH Haj
MHOTOUJIEHAMH  (CJIO’)KEHUEM, BBIUUTAHUEM U YMHOXKEHHUEM), PA3JI0KECHHEM
MHOTOUJIEHa Ha MHOXHTENIH, ¢ (OpMyJIaMU COKPAIllEHHOTO YMHOEHHUs. Pematorcs
KBaJpaTHbIE ypaBHEHHUA;, ydalipecsa 3HaKomsATcs ¢  Qopmynamu  Buera,
BBIPKAIOIIMMHU 3aBUCUMOCTh MEXAYy KOPHSIMH KBaJpaTHOIO YpPaBHEHUS MU €ro
ko3 urmentamu. PaccmaTpuBaeTcsi METOJ PELICHHS PAllMOHAIBHBIX YpPaBHEHHI
YETBEPTOM CTEIIEHU IYTEM BBEICHUS BCIIOMOTATEIbHON ITIEPEMEHHOM.

Henb 3aHATHI JAHHOTO Kypca - pacllMpUTh 3HAHUS IIKOJBHUKOB O
MHOTOWIEeHaX, C(OPMHUPOBATH MPEACTABICHUE O METOAaX M CIOCO0aX pEIICHUs
HECTaHJIapPTHBIX 3a7auy U aJreOpanvyeckux ypaBHEHMHM Ha YpOBHE, IPEBBIIIAIOIIEM
YPOBEHb T'OCYJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAApPTOB. 3HAKOMCTBO C TEOpHEi
MHOTOWICHOB IIO3BOJUT YYalIMMCSl pEIIAaTh ONpPEACIICHHbIE OJUMIIMAAHBIE U
KOHKYPCHBIE 3a/1a4H.

[TpennoxeHHbIt MaTepuan 00ECIEUYNBAET MPEEMCTBEHHOCTh MEXKY YUCIAMU U
MHOTOWICHAMH, SIBJISIETCS JOCTYITHBIM, HHTEPECHBIM, BOCIIUTHIBAET MATEMAaTUYECKYIO
KyJbTYpYy Y4YallMXCS W BIIOJHE YMECTEH JJI1 Pa3BUTHS YCTOMYMBOIO HMHTEpeca K
MaTE€MAaTHUKE, MBICIHUTEIbHBIX U TBOPYECKUX CIOCOOHOCTEH. Teopusi MHOrOUYJIEHOB
ooraTa uaesiMu, COAEPKUT MHOTO MPAKTUYECKU NMPUMEHAEMbIX TPUEMOB. Ee MeTo b
MHTEPECHBI, HE TPYJOEMKH JI U3JIOKEHHSI U MPUBOJAT K TITyOOKUM pe3yJbTaTaMm,
MMEIOIIMM MHOTOYMCIIEHHBIE TMPUJIOXKEHUA. BaXHOCTh TEOpUHM MHOTOWICHOB
COCTOUT €lI€ B TOM, YTO C IMOMOILIBI0 MHOTOYJIEHOB MOKHO MOJYYUTh XOPOILIWE
NPUOJIMKEHUST  PA3NMYHBIX  (QYHKIUH, YTO TO3BOJISIET MPUMEHATH TEOPHUIO
MHOTOWICHOB BO MHOIMX BBIYMCIMTENIBHBIX METOJAX M B KOMIIBIOTEPHOU
MareMartuke. M3ydeHrue Teopur MHOIOUYJIEHOB IOMOKET YUEHHUKY C €AUHBIX MTO3ULINAN
B3IJIIHYTh Ha MHOTHE 33/1a4M MAaTEMATHKH, YCIEIIHO PENIaTh CIOXKHbIE YPAaBHEHUS U
HEpPABEHCTBA, II0YYBCTBOBATh CBSI3b MEXIY YACTOW U NPUKIATHOM MaTeMaTUKOU. B
[IPEJIaraéMoOM Kypce Ka)J0€ MOJIO)KEHUE TEOPHUH MHOTOWIEHOB CONPOBOXKIAETCS
0O0JIBIIMM KOJIMYECTBOM NPUMEPOB U HCCIIEI0BATEIbCKUX 3a]1a4.

CooTBeTCTBYIOUIMM TO00p MaTepHalia MpecielyeT CIeayIolIne eJiu: C OJHOM
CTOPOHBI - 3TO CO3/1aHKe 0a3bl ISl Pa3BUTUS CIOCOOHOCTEH ydaluxcsi, pacuIupeHHs
Kpyroszopa, ¢ JpYyro - BOCIHOJIHEHHE HEKOTOPBIX COJEPKATEIbHbIX MPOOEIoB
OCHOBHOI'O Kypca, a TaKXe BKJIFOUEHHE YUYalIerocs B MOUCKOBYIO JIEATEIbHOCTh, KaK
(akTop JIMYHOCTHOTO PA3BUTHS; pa3BUTHE KOMMYHUKATUBHBIX HABBIKOB B MPOIECCE
IIPAKTUYECKOMN AEATEIbHOCTH.
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JImst  TOCTYDKEHMSI TOCTaBJICHHBIX II€JIe B TMporecce OOYUYEHHUsS PEeIIaroTcs
CIEAYIOLIUE 3a0a4M:
1. Ilpuobmienne ywammxcsi K paboTe C MaTeMaTUYeCKOM M CIPaBOYHOM
JIUTEPATYPOH.
2. Beimenenue Jnoruyeckux TPUEMOB MBINUICHUS, WX OCMBICICHUE W
OBJIAJICHUE UMH.
3. OOecrnieueHre JUATOTMYHOCTH MTpoliecca 00yUYeHUs MaTeMaTHKe.
4. dopmupoBaHUe NOTPEOHOCTH K II€JICHAIIPABICHHOMY CaMO00Opa30BaHHUIO.
Bua kypca: pacimmpsromuii 1 yriryOJsitomiuil 6a30BbIi Kypc.
C nenbio onpeaeneHusl JMHAMUKA UHTEPECA MPEIIaracTcs:
e CobecenoBanusi B poriecce paboThl.
e AHKETUPOBAHUE HA TIOCJIEAHEM 3aHITUH 110 TEME.
C nenbro onpeaeneHus JUHAMUKA YMEHUW MPEIIIaracTcs:
e OTCle)KMBaHUE YMEHUU 110 KXKIOW TEME.
e [locTpoeHue auarpaMmbl yMEHHMM 1O TeMaM U OOIIeH JuarpaMmbl
YCIEIIHOCTU YYEOHOU NesITETbHOCTH.
[To okoHYaHWIO M3yYEeHUS Kypca ydaluecs J0JDKHbI YMETh:
e BBINOJHATH JCUCTBUS HAJl MHOTOYJICHAMMU.
e IlpuMeHATh TEOPUIO MHOTOWICHOB K HAXOXJIECHUIO KOPHEW ypaBHEHHH BBICHINX
CTENICHEN. Y METh IIPUMEHSATh TEOpEMY be3y.
e lcnonws3zoBath 0000HIEHHYIO TeopeMy Buera mng pemieHuss ypaBHEHUH C
IapaMeTpaMH.
e PemaTh ypaBHEHUS] METOJOM HEOTPEICTEHHBIX KOA(DPUIIMEHTOB.
e lcnonb30BaTh 3aMEHY NEPEMEHHBIX B ONPEICICHHBIX TUIIAX YPABHEHUH.
e [lpuMeHATH AITOPUTMBI PELLICHUS] CAMMETPUYHBIX U BO3BPATHBIX YPABHEHUM.
N3ydenne Kypca MNpeanosiaraercsi MOCTPOMTh B BHJIE JIEKIHI, CEMHUHApOB,
YpOKOB-COOOIIIeHNH, KOHCynbTanmii. Ha Bcex Tumax 3aHsATUN CJeAyeT BeCcTd
AKTUBHBIN TUAJIOT C yYaIlIUMHUCA.
HTorosoe 3aHATHE MPEAYyCMATPUBAET 3AIUTYy M MPE3EHTAIUI0 COOCTBEHHOTO
npoekTa uiu pedepara (noknana).
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KaHeHIlapHO-TeMaTI/I‘IeCKOe INIAHUPOBAHUE

Ne Tema Kou-Bo Hara Tun 3aHATHA

yYPOKa 4acoB

n/n

1-3 | IlorsiTHE MHOTOYJICHA. 3 1-3 becena.
JlericTBUSA Ha HEJIEeIIN IIpakTuKyM.
MHOTOWICHAMH.

4-6 | JIomOJIHUTCILHEIC 3 4-6 Jlexmus.
(bopMyJIbI COKpPAIIEHHOTO HEeJIeNH [IpakTukym.
YMHOKEHHS.

7-9 | JleneHre MHOTOYJICHOB C 3 7-9 Jlexuust.
ocratkoM. Teopema 15 (S (171 [IpakTukyMm.
besy.

10-11 | 3auemnasa paboma Ne 1. 2 10-11 KonTpos.
HEJICIH
12-14 | OGoOmenHas Teopema 3 12-14 CooOmenus
Buera. Heaenn yYaluxcs.
IIpakTUKyM.
15-17 | CumMmeTrpuueckue 3 15-17 CooOmienus
MHOTOYJICHBI. HEJIeNH yYaImuxcs.
IIpakTUKyM.
18-20 | Bo3BpaTHbI€ ypaBHEHHUSI. 3 18-20 Coo0ieHus
HEJICIH yYaIIIXCs.
IIpakTHKYM.
21-22 | 3auemnasn paboma Ne 2. 2 21-22 KonTpous.
HEJICIH
23-26 | 3aMeHa nepeMeHHbIX B 4 23-26 [TpakTuKyM™m.
OTpeIeICHHBIX THIaX HEJIeNH
YPAaBHEHHUM.
27-30 | YpaBHeHUs C 4 27-30 [TpakTuKyM™m.
napamMeTpamu. HEJICNH
31-32 | 3auemnasn paboma Ne 3. 2 31-32 KonTtpo:s.
HEJICITH
33-34 | Utorosoe 2 33-34 Cemunap.
aHKETHPOBAHUE. HEJICITH

3aciaylmMBaHue JOKJIAI0B
1 pedepaToB yJamuxcsl.
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Conepxxanue nporpamMmmbl
1. Tlousitue MHOroO4JeHa. /lelicTBHsI HAJ MHOTOYJIEHAMM.

Cranmaptablii BuA MHOrowieHa. CBoiicTBa creneHedl U kod(duineHToB
MHOTOWIeHa. PaBeHCTBO MHOTOWIEHOB. JIeHCTBUST HAJ MHOrOWwIeHaMHU. Pa3imoxeHue
MHOTOWJICHOB Ha MHOXHWTEIW METOJIOM TPYNIUPOBKH M C TMOMOIIBIO BBIHECEHHS
00IIIero MHOKHTEIIS 32 CKOOKH.

2. JlomosHuTeIbHBIE (POPMYJIBI COKPAIIIEHHOT0 YMHOKEHUSI.
(@a+b)(a-b)=a?>-b% (@+h)?=a? £2ab+ b? a*xbi=(a+h)(@- ab+
b?),

a"-b"=(a-b)@"! +a"?b+ ...+a" b +... +ab"?+ph"Y),

a2m+1 + b2m+1 — (a + b)(aZm - a2m-1b + ...+(-1) k a2m-kb k +.. + b2m)’
(@+b+c)>=a?+c?+b?+ 2ab + 2ac + 2bc,

(ap+ax+...+an)2=a? + a2 +as® +...+ 213, + 2a1a3 +...+ 2a,.1an.

3. Jlenenue mHoro4ieHoB ¢ octaTkoM. Teopema be3y.

JleneHue MHOroujieHa Ha MHOrouwileH c ocratkoMm. Teopema be3y. Kopau

MHorousieHa. Cxema I'opHepa.

4. O000menHas Teopema Buera.

O6o06mmenune TeopemMbl Buera 11 MHOTOYICHOB CTETIEHH N > 2.
5. CumMMeTpHuYeCKHEe MHOTOYIEHBI.

CumMeTpuyecKkie MHOTOWIECHBl M UX NpUMEHEHHEe. MeToJ HeolpeaeaeHHbIX
ko3 puimeHToB. Pemienrne cHMMETPUYECKUX YPaBHEHHIA.

6. Bo3BpaTHble ypaBHeHMUSI.
Pemenne BO3BpaTHBIX ypaBHEHUN YETHOW U HEUYETHOU CTEIICHU.

7. 3aMeHa nepeMeHHBIX B ONpefeJeHHbIX THIIAX YPaBHEHHIA.
a) (x+a)' +(x+p) =c. 3amena: t= (X+a);(x+'8),

0) (x—a)x-B) x-y)x-08)=Avea<pf<y<S, pf-a=5-y.
AX—a—-p—-y—-0

3ameHa: t =

CBOJUT ypaBHEHHE K OMKBaIPaTHOMY.

B) (ax? +bx+c)ax? +b,x+c)=Ax?, c#0,A=0. Jlenenne Ha x’#0 U 3aMecHa
c

t =ax+— CBOJUT ypaBHEHUE K KBaPATHOMY.
X

8. YpaBHeHusi ¢ napaMeTpamu.
KoHTposibHO-U3MepUTe/IbHbIE MATEPUAJIBI

Bxoanoii Tect

Al. TIpexacraBbTe B Buie MHOrowieHa: (2x2 + 3x - 2)(4x + 2).

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

3) 8x3+16x2-14x+4; 4)8x*+8x*-2x—4

A2. Paznoxurte Ha MHOkuTenn: abx? + bxy —axy — y2.

8 (aX)+y) (bx - y); 2) (ax -y) (bx +y); 3) (ax +y) (bx +y); 4) (ax-y)
X-y



rocyaapCTBEHHOE Or0keTHOE 001meo0pa3oBaTenbHoe yupexkaenne Camapckoil 006JacTi TMMHA3Us UMEHI
3aciry>kenHoro yuutens Poccuiickort @eneparn Cepres BacumibeBrua balimenoBa ropoma [ToXxBHCTHEBO TOPOACKOTO
okpyra [ToxBuctaeBo Camapckoit 061acTi

A3. Penmre ypapunenue: 2x°—9x +10=0.

1) 2 u2,5; 2) 2u-2,5; 3) 2u?25; 4H2u-2,5

A4. He pemas ypaBHeHHs, HAWAUTE CyMMy U IIPOM3BEIEHUE €r0 KOpHE: x? — 9x +
20=0.

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

A5. Pa3okunTe HA MHOKMTENIU KBaAPATHBIM TpeXuIeH: 3X?— 2X — 8.
D(x+2)(3x+4);2) (x—2)(3x—4);3) (x+2) (Bx—4);4) (x—2) (3x + 4)

B1. Pemmute ypaBHeHue: 2x° + 3x? + 2x + 3 =0.

B2. Onun u3 KopHel ypasHeHus x> — ax — 12 = 0 pasen 2. Haiiaute kodpduimenT a.
2n+12

2n

B3. Haiinure cymMMy HaTypaJIbHBIX 3HAU€HUHN N, TPU KOTOPBIX BBIPAKECHUE

IMPUHUMACT LCJILIC 3HAYCHUS.

C1. CpaBHHUTE MEHBIIUI KOPEHb ypaBHEHUS x° —3(v/14 +/5)x+2(x14 +/5)2 =0 ¢
V3 15-6V6
Js5+2J6 265

C2. Pemmre ypasuenue: abx? + (a2 —b?)x + (a—b)?=0.

YHUCJIOM

OT1BeTnI
Al | A2 |A3]A4| AS | Bl | B2 | B3 C1 C2
2 1 | 33| 4 |-15] -4 |12 MembImmii b-a b-a
KOPEHb 14 + 5 < 6 a b

3auerHast padora Ne 1

Al. Ykaxxute HoMepa HEBEPHBIX YTBEPKICHUIA:
1) (47193 - 2734%) :1985;
2) (731°-611°) :120;
3) umcno 2°° + 1 cocTaBHOE, T. K. A€NUTCS Ha 33;
4) 313 - 299 - 3132 cocraBHOE, T. K. IeJUTCS HA 7.
A2. Jlan muorounen P(x)= 2x* - 3x3 + 7x? — 10x — 16. Haiigure: P(-1), P( 1), P(0),
P(2).
A3. Haiinute yacTHOE (OTBET MPOBEPHTE YMHOKEHUEM):
1) (®+3x-4):(x+4);
2) (4x3-5x2+6x+9): (4x +3).
Ad4. Haiigute uncia a u b u3 TOXX1eCTBEHHOTO paBEHCTBA:
x* 4+ 2x3-16x2 - 2x + 15 = (x + 1) (6 + ax? - 17x + b).
AS. YkaxuTe HauMEHBIIIMI 00N 3HAMEHATEIb TAHHBIX ajareOpandecKux Apooeii:
1 1 1
1-4x+3x""  x*-5x%+4x*" 12x° -7x+1
xt—2x¥+2x% -1
xt—2xd 4 2x% —2x+1
B1l. He mpoBos neneHus MHOTOWICHOB, HAWAUTE OCTATOK OT JIEJICHUSI MHOTOYJICHA
6

A6. CokpaTute ApoOk:
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P(x)=x>° + x® + 4 pa maorounen Q(x) =x?- 1.
2n* —11n+13
B2. Ilpy Kakux HATypaJIbHBIX 3HAYEHUAX N BBIPAKECHUE s SIBIIIETCSL
LEJIBIM YHUCIOM?
B3. Pasnoxure muorouwnen P(x) = x* - 5x% - 3x? + 9 o crenensM pasHocTu x - 3.
B4. Haiiure nienble KopHU ypaBHeHHs (6 - x)(x - 2)(x + 3)(x + 9) = 24x2,
C1. Ocrarok ot aeneHus MHOrowieHa P(x) Ha x- 2 paBeH 6, a OCTAaTOK OT JIeJICHUS
ero Ha x + 3 paBeH 1. HaiimuTe oCcTaToK OT JI€JICHUS 3TOr0 MHOTOWIeHA Ha (X - 2)(x +

3).
C2. Pa3znoxute Ha MHOXKHUTeNU MHorowieH x* + 3x® - 13x? - 9x + 30, eciu U3BECTHO,
4TO qycia

2 1 -5 — KOPHH 3TOTO MHOTOYJICHA.
C3. BrericHure, fenurcs au Haneno MEorodieH P(x) = x1% + 3x0 + x* - x2" pa x+1.
3auerHas padora Ne 2
Bapuanr 1
Al. UssectHo, uto ypaBHeHme 2x* + 3x® - 4x> - 3x + 2 = 0 umeer nATH
JNEUCTBUTENBHBIX KOpHEU. He Haxoas 3TuX KOpHEH, HalUTe CYMMY MX KBaJIpaToB.
1)-6,5; 2) 6,5; 3) -6,25; 4)6,25
A2. UzsecTHO, uTO ypaBHeHHe x* - 7x° + 13x> + 3x - 18 = 0 umMeeT ueThIpe
JEUCTBUTEIBHBIX KOpHS. He Haxozs 3TX KOpHEH HailliuTe cyMMy BX KyOOB.
1)-63; 2) 63; 3) 61; 4)-61
B1. Pemmute ypaBHEeHHE METOOM HEONPEIETEHHBIX KOA(DPHUITMESHTOB:
x*+12x3 +32x2 - 8x -4 =0.
B2. Pemmre Bo3BpaTHOE ypaBHeHue: 2x* - 5x° - x>+ 5x + 2 = 0.
B3. Penmre cummeTpraeckoe ypaBHenue: x4 - 5x° + 8x%- 5x + 1 =0.
C1. Pemmnte ypaBHenue: x’ + 2x° - 5x° - 13x* - 13x3 - 5x°+ 2x + 1 =0.
OTBeThI

A1]A2 B1 B2 B3 C1
145 1 (uerHas -1;
4| 3| -4+~14, 2+6 2, -05, 2 KPaTHOCTbB) | 3++/5 .
345 2
2 ~3+45
2
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3averHas padora Ne 3
Bapuanr 1
Al. Pemmre ypaBrenue: (x? + x + 2) (x> + x + 3) = 6.
DOwm 1; 2) Ou—1; 3) 2u-3; 4) -3u2
A2. Penmre yparenue: 4x* - 5x* + 1 =0.
1

1) 1u 0,52)x1u 0,5, 3) 1mu Z; 4)+1u 0,5
A3. Pemmre ypaBrenue: (X + 1)* + (x + 5)*= 82,
1)2u0; 2)2u 0; 3) -2; 4)2u-3
A4. Pemmre ypaBaenue: (X + 1)(x + 2)(x + 4)(x + 5) = 10.
1)-6u6; 2)-3u3; 3)-3+V6; 4)-3+6
B1l. Omnpenenure, npu KakuX 3HAYEHUSAX & YpaBHEHUE
(a® + 4a - 21)x*> — (a® - 3a)x - 3 + 4a - a®> = 0 umeer Gonee ABYX KOpHEI?
B2. IIpu kakoM HauMEHbIIEM 3HaYCHUHU A ypaBHeHHe x° + 3x? - 45x + a = 0 umeer
POBHO OJIMH KOPEHb?
B3. Pemmre ypasaenue: 3(x? + 2x - 1) 2 - 2(x? + 3x - 1) = - 5x2.
C1. Vkaxure 3HaYeHME ApaMeTpa a, Ipu KotopoM ypasHenue x* + (1 - 2a)x? + a® —
4 =0 wuMeeT TpU pa3TUYHBIX KOPHS.
OTBeTnI

Al | A2 | A3 | A4 | B1 | B2 B3 C1
2 | 4|1 | 4] 3 |8 |1+5 145 2
2 2
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Tembl 10Kk1a10B U pedepaToB Il YUYAITUXCS

1. Bo3BparHble ypaBHeHUs. PemieHue BO3BpAaTHBIX YpPaBHEHUN YETHOW H

HEUYETHOU CTEIICHMU.

BeiBoa ¢popmynsl Kapnaso.

NHTepnonsunoHHbId MHOTOWIEH Jlarpanxa.

Uctopus otkpeitus popmyist Kapaano.

Meron @eppapu 1151 PEIIEHUN YPABHEHUN YETBEPTOU CTETICHH.

Haubonpiuit o01mumii renuresib MHOrowieHoB. Anroput™ EBkiuia.

Henpuoaumsrii ciryuait popmyasl Kapaano.

OcHoBHast TeopeMa aJIreOpbl MHOTOUJICHOB.

CummeTprueckue MHOT'OYJICHBI. Meron HEOIIPEECICHHBIX

K03 puimeHToB. Pemienre cHMMETPUYECKUX YpaBHEHUH.

10.Teopema be3y. Kopau MmHOTOUIICHA.

11.TeopeMsl 0 rpaHHIiaX KOPHEH MHOTOUJICHOB.

12.Teopembl 0 uuncie NEUCTBUTENBbHBIX KopHed wMHorouwneHa (LLtypma,
brogana-®ypre, Jlekapra).

13.®Dpancya Buer, ero xu3Hb 1 TBOPUYECTBO (Pa3BUTHE TEOPUN YPABHEHUH ).

©CoNoOk LN
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Jlutepartypa

1. Bunenkun, H. 4. AnreOpa m marematuueckuid aHaimm3 s 10 kiacca:
YyeOHoe mnocoOue Ui y4alluxcsli MIKOJM W KIACCOB C YTIyOJeHHBIM
uzyuenuem marematuku /H. 5. Bunenkun, O. C. UBames-Mycaros, C. U.
[IBapudypa. — Mocksa: [IpocBemenue, 1996. — 335 c.

2. Bunenkun, H. fI. Anrebpa u matemarndeckuii ananm3 s 11 kimacca: Yueo.
nocobue i yyalmxcs IIKOJI U KIAcCOB C YIiyOJNEHHBIM H3y4YeHHEM
matematuku /H. S1. Bunenkun, O. C. UBame-Mycaros, C. W. [lIBapuOyp.
— Mocksa: [Ipocsenienune, 1996. — 288 c.

3. Tamuukuii, M. JI. CoéopHuk 3amad no aiaredpe mist 8-9 kiaccoB: YueOHOE
nocobue Ui yyalmxcs IIKOJ W KIJIAcCOB C YIIYOJICHHBIM H3y4Y€HUEM
marematuku / M. JI. INamumxwuit, A. M. IN'onsaman, JI. 1. 3BaBud. - Mockaa:
[Ipocsemenne, 1997. — 271 c.

4. bonneipeBa, M. X. ®akyJabTaTUBHBIA Kypc IO MaTeMaTHKe, 8 KJiacc.
Marepuansl ans yyanuxcs U yuurenedl marematuku / M. X. Bongsipesa,
IO. I1. Kapnyxun, I'. A. KnekoBkun, JI. M. Pynman. - Camapa: CUIIKPO,
1997. - 142 c.

5. JIpicenko, ®. ®. Marematuka EI'D — 2007. BcTynurenbHbIE 3K3aMEHHI.
ITocobue nia camocrosTenbHOM moaroroBku / d. d. Jleicenko, B. lO.
Kanamnukos, A. b. Heitmapk, O. E. Kynpsisues, J[. A. Manbnes. - Poctos
—Ha — Jlony: Jlernon, 2006. — 416 c.

6. Makciotun, A. A. Marematuka — 10. YueOnoe mnocobue mua 10-x
MaTEeMaTUYECKUX KJIAacCOB, JIMIIEEB W TMMHa3uii / A. A. MakcCloTHH. -
Camapa, 2002. — 588 c.

/. MakcrotuH, A. A. JIlunaktuueckue MaTepuaibl 11 TOATOTOBKU K EnuHomy
rocyJIapCTBEHHOMY JK3aMEHy IO MaTeMaTuke: B MoMoIllb BBIMYCKHUKY U
abutypuenty / A. A. Makcrotus. — Camapa: Kopnopauus «Degoposy», U3 .
«Yuebnas nutepatypar», 2002. — 64 c.

8. Iapeirun, U. ®. dakynpTaTUBHBIN Kypc IO MaTeMaTHKe: Perienue 3amad:
Yuebnoe nocobue mnsa 10 kmacca cpenneit mkoisibl /M. ®. Illapeirus. -
Mockaga: [IpocBemenue, 1989. — 252 c.

9. llaperua U. ®. MatemaTuka Juisi MIKOJIBHUKOB cTapmux kiaccoB /U. @.
[apeirun. - Mocksa: Jpoda, 1995. — 491 c.
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ManM‘IHOC npeacraBjacHUuE MHOFO)’pOBHeBOﬁ CHUCTEMBbI 3a1a4.

BoIHeceHHe 0011ero D opMyJIbl COKPAIIEHHOTO Boiaesienne
MHOKHTEJIS YMHOKEHHUsI MOJIHOTO
KBaJpaTa
33 | Pa3noxure Ha Pemmre ypaBHeHuUe BhIZCIcHHEM | PemuTe
MHOHUTEIIH: TIOJTHOTO KBajIpaTa: ypaBHCHUE
a)a®—ab-a%h +a% |a) 2x*-9x +10=0; BBIJICIICHHE
6) ab?—b% — ax+xy |6) x*+4x+3=0. M TIOJTHOTO
+ b?- x. KBaJpara:
a) 2x* —9x
+10=0;
6) x>+ 4x +
3=0.
2
SE M | Cokpatute 1poOb: 1. Pemute ypaBHEeHuUE: Paznmoxure
213 g 24— -a+h, (x+1)P2-6(x+1)+9=0. Ha
);‘ 2x21;52)‘j‘ ‘_2;’ i 2. Beruucnure: MHOKUTEIH
E O ST a)3,7°+3-372-13+3-37- |:
E 1,32 +1,3% Py(x) = x*—
S 6)15,8%-3-1582-11,8+3 - 6 x> — 10.
2 15,8 - 11,82 - 11,8%.
§ H3 | Pemure ypaBHEeHue: BBII'{SOJ'IIéII/ITAC ;[ezﬁZCTBgm: Pemure
¥y 6—Tx+x2=4(x-1)Jx. 2) a b a’+ab +b. ypaBHEHHE:
S a’+b®  (a’+b?)’ Y2+
2 6) + 23 + 2x%+
O 2164 +3430° 6a‘ +7b° 2% = 1.
0.027x° —0.512y*" " 0.09x* +0.24x%y" +0.64y*| 2
Jlokaxwure,
4TO
(x +a)(x +
2a)(x +
3a)(x + 4a)
+ a* ecTp
TOJIHBIN
KBaJIpar.
= | 33 | 1. Pemute ypaBHeHue: 1. Paznoxure Ha MHOXXUTEIN: Jlokaxure,
= (@-xP+b-xP-(a+b|a) x(x®*-a®) + ax(x* — a®) + a®(x | uro
2 -2x)*=0. —a); MHOTOYJIEH
‘% 2. Cokparure Jpo0b: 0) a*+ 4b*; Py(x) = x* +
= a™t—amt B) x*+ 6x2—10. 2x3 + ax? +
> Tt 2+ b

11
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SABJISIETCS
KBaJ[paToOM
JIPYroro
MHOTOYJICHA
U HAUJIUTE a
ub.

M | 1) Pemmre ypaBHEeHUE: 1. Pemure ypaBHeHHME: B

3 (L+x)2-6|x+1+ |a)x*+x®+1+2x3+2x=1; 3aBHCHMOCT
9=0; 0)x* +2x3+x?=1. U OT
2) Jlokaxxute, 4TO €ClIu 2. Kakoe HauMeHblIIe 3HAYCHHS
N — HEYETHOE YKCIIO, TO 1 | 3HAYCHUE MOXKET IPUHUMATH napamMmeTpa
+2"+ 7"+ 8" kpaTtHO 9. | BBIPAKCHHC a,

3—\J4—/3x? + 43x + 4 2 TIpu orpeneuTe
YUCIIO
KaKUX 3HAYCHUSAX X OHO KOpHEiL
JOCTUTAETCS?
ypaBHEHHUS
X%+ 4x - 2|
x—a|l+2-
a =0.

H3 | [Ipu kakoM uenom Pemure ypaBHeHue: Jloxaxure,
TIOJIOXKUTEIHLHOM X x*—4x*—1=0 uro a* + b*
3HAYEHUE BBIPAKCHUS > 1 ecIH a
\/x—73’.l+(x—l)\/x2—2x—3—x2 8

x+1 x? —(x+3)Vx*—2x—-3-9 +b>1.
ommke Bcero k 0, 667
Ypos Teopema Buera MeToa rpynnupoBKu Teopema J. be3y u ee
€Hb cJIe/ICTBUS

3 | He pemas Paznoxure Ha 3anuIumuTe B BUJE

% | 3 | ypaBHCHMSL, HAUAUTE | MHOXKHUTCIIH: (bOopMyJIBI IPABUIIO
= CyMMy H a) a>—a—ab?+ b — 2ab + | HaxoKAEHNS 1ETMMOTO
= MIPOU3BEACHUE €T 2; a mo aenutenio b,
% KOpHEH: 6) abx? + bxy — axy — y?. | HermoJIHOMY 4acTHOMY (|
2 a) 4x*—15x =0; u ocratky I. ITo sroi
2 6) 2x*—25=0; Gopmyie HaliauTe:
L§‘ 6) x> —9x+20=0. a) IeauMoe a, ecin
o HETIOJHOE YaCTHOE
E paBHO 15, nenurens —
= 7 1 ocTaToK — 4;

0) nenutens b, ecan a

12




rocyaapCTBEHHOE Or0keTHOE 001meo0pa3oBaTenbHoe yupexkaenne Camapckoil 006JacTi TMMHA3Us UMEHI
3aciry>kenHoro yuutens Poccuiickort @eneparn Cepres BacumibeBrua balimenoBa ropoma [ToXxBHCTHEBO TOPOACKOTO
okpyra [ToxBuctaeBo Camapckoit 061acTi

=257,q=28,r=5;

8) HEMOJIHOE YacTHOE (,
ecim a =597, b =12,
r=9.

w=

He pemras
ypaBHEHHUSI, HAUUTE
CyMMY YETBEPTHIX
CTETICHEN €r0
KopHei: x? —3x +
1=0.

Paznoxurte Ha
MHOKHUTEIIH:

a) x*+4;

6) x* + 16x° + 28.

Omnpenenure, Npu KaKux
HaTypaJbHBIX
3HAUEHHUSX N JaHHOE
BBIPAKEHUE

2n+12 IpPUHUMAET LEJIbIE
2n

3Ha4YCHMUAI.

w Iz

JlaHo ypaBHeHHE X
+5x—-4=0c
KOPHSAMH X1 M Xa.
CocraBbTe
KBaJIpaTHOE
YPaBHEHHE C

KOPHAMU:

1 1
a)y,=—H y,=—;

Xl XZ
6) 3’1=X1'X22 H

2
Yo = X5 X

1. Paznoxure Ha
MHOXHUTEJIH:
a)aktl-a+ak-1;

p)antt_antliyan 1,

2. Pemmte ypaBHEHHUE:
23+ 3% +2x+3=0

[Tpu KakuX 3HAYCHUAX A
u b BeIONIHSETCS O€3
ocTaTka nenenue x* +
3x-2x°+ax+bmua

x> —3x+2?

w W

1) Ompenenute K
TaK, YTOOBI OJIMH U3
KOpPHEHN ypaBHEHUS
9x? — 18(k 1) x — 8k
+ 24 = 0 6b1T BABOE
00JIbIIIE IPYTOTO.

2) Cymma KBaJapaToB
KOpHEW ypaBHEHUS
x2 + (3p -5) x + (3p?
—11p — 6)=0 paBHa
65. Haiiqure
3HAYCHUS MapamMeTpa
P ¥4 ero KOpHH.

1. PemwnTe ypaBHEHUE B
EJIBIX YUCIIaX:

x?— 3xy +2)?=5.
2. Cokparure apo0s:
x°+x* —2x%-2x* —3x-3

X+ xt +4x +4x? +3x+3

1. JTan MHOTOYJIEH
P3(x) = x% + 3x% — 7x- 6.
Paznemnure ero Ha f(x)
C OCTaTKOM:

a) f(x)=x-1; 6)
f(x) =x + 3.
2. Haiignre ocTaToK OT
JeJIeHUS

f(x) = x* + 7x3 + 2x2—
3Xx—5 Hax+1.

Yriay0JieHHblii YPOBEHD

w=

1) JaHo ypaBHEHUE
ax®> +bx +c =0,
KOPHU KOTOPOTO X1 ¥
X2. CocTaBbTE
ypaBHEHHE, KOPHU
KOTOPOTO OYyIyT
paBHBL: a)X1—a "
Xo—a, 6) axi 1 axo.

1) Pemmnte ypaBHEHUE:

x4+ 12x% + 32x% —8x—

4 =0.
2) Paznoxute Ha
MHOXHUTEJIH:

X +x+1

IIpu kakux 3HAYEHHUSX A
u b BeImOJIHSETCS O€3
ocrtaTka jeienue x* +
3x%-2x°+ ax + b Ha x?
—-3x +27?

13
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2) Pemmre
ypaBHEHHUE:
a) x* + x3 — 4x* -
Xx+3=0; 6) x*+4x3
—4x-1=0;
6) x°+ 6x% — 3x—
10 = 0.
H | 1) Pemmure 1) Hoxaxwure, uTo VX, y
3 | ypaBHeHuUe, € R BemomHseTcs
HCIOJL3Ysl TEOPEMY X2 + 10y? — 6xy + 10x
Buera u Teopemy —26y +30>0.
besy, ecnu u3BecTHO, 2) 2003 sBnsiercs
YTO MPOU3BEJCHUE JTUCKPUMHUHAHTOM
JBYX €r0 KOpHEU KBaJpaTHOTO
PABHO €IMHHIIE: YpaBHEHUS C IEIBIMU
2x% — (243 +10)x? + (2 +5/3)x —+/3 =0. ko3P duleHTaMu.
Bepno ninu Her.
2) Pemute
ypaBHEHHE:
2x" — (443 =3)x® — (44 6+/3)x2 + (443 -3)x +2 =0.
Ypos 3amena Cummerpuueckue
€Hb nepeMeHHbIX MHOTO4JI€HbI
3 | Pemure ypaBuenue: | Hailinute 3HaueHue
3 | a) (2x* + 3)? - 12(2x? | pynkuuu 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);
0) f(xy) =x*+y% A(-
2;4).

w=

Pemmire ypaBHeHue:
a) (2 +x—-1)@%+x

Pasznoxure Ha
MHOXHUTEJIH:

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

O06meoOpa3zoBareIbHbINA YPOBEHb
w Iz

Pemre ypaBHenue:
a) (x +1)* + (x + 5)*
= 82;

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

1. Pemure ypaBHEHHE:

33+ 4x? +4x + 3 =0.
2. Pemwmte cucremy
YPaBHEHUM:

x+y=7,
x2y+xy? =-2.

14
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3 | Pemute ypaBHenue: | Pemute cucremy

3 | 6(x%-4)%+ 5(x? - yPaBHEHHUIA:
R 4)(x? — Tx + 12)+(x? - x+y+2=0,
= 7x +12)* = 0. x*+y°+2° =-18,
g x*+y*+2*=08.
,;‘ M| Pemute ypaBHenue: | 1) Pemmre ypaBHeHue:
E 3 a)?+x+2)%+2x|a)x*—5x*+8x2—5x+1=
= | +2) =27 0;
= 6) (x-1)(x-2)(x - 6) x" + 2x° - 5x° — 13x* -
3 4)(x - 8) = 7x2. 13x® —5x2 +2x + 1 = 0.
>

H | Pemure ypaBHeHue:

3|30+ 2x-1)-2(x%+

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

15
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