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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMC)KyTO‘IHOﬁ aTTeCTaluu

TlosscauTenpHas 3amMcKa

®onp oneHouHbIX cpeacts (nanee — POC) i NPOMEXYTOYHO aTTeCTallK 10 AUCHUILTHHE «Anredpay pa3paboTaH
B COOTBETCTBHU C (pellepalIbHBIM I'OCY/IapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPTOM BBICIIETO 00pa3oBaHMs — OakajgaBpHaT
mo HampaeieHuto moarotoBku 44.03.05 INemaroruveckoe oOpa3oBaHue (C ABYMs MPOQGWISIMH HOJTOTOBKH). YTBEPIKACH
npuka3oM MuHucTepcTBa oOpa3oBanusi u Hayku Poccuiickoit @enepanuun ot 22 despans 2018 r. Ne 125 ocHoBHOU
npodecCHOHANBHOI 00pa3zoBaTenbHOI TporpaMMoii Beicmiero obpazoBanmsa 44.03.05 Ilemarormueckoe obOpasoBanHme (cC
IByMsS TPOQHISIMH TOATOTOBKH), mpodmmm «Matematnkay u «Du3uKay C yd4eToM TpeOOBaHUI MpPo¢ecCHOHATBHOTO
craagapra «[lemgaror (memarormueckas AEATENBHOCTh B cepe MOIIKOIFHOIO, HA4aJbHOTO OOIIEro, OCHOBHOTO OOIIero,
cpemHero obmero oopa3oBaHus) (BOCIHUTATEN, YIUTEIh)», YTBEP)KICHHBIN Mpruka3oM MUHHCTEpCTBA TPYAa U COMUAIBEHON
3amuThl Poccntickoit @enepanuu ot 18 okTsa6pst 2013 1. Ne 5441 (3apeructpupoBad MuHHCTEPCTBOM FocTuIH Poccuiickoit
Oenepamm 6 nexkadps 2013 r., peructpammonnsrii Ne 30550), ¢ W3MeHEHHSAMH, BHECEHHBIMHU IIpHKa3aMu MHHHCTEpCTBA
TpyZa u couranabHOM 3ammuThl Poccuiickoit ®enepannu ot 25 nekadpst 2014 r. Ne 11151 (3aperucrpupoBan MuHHCTEPCTBOM
toctuin Poccuiickoit @enepannu 19 despans 2015 r., perucrpaumonnsiid Ne 36091) u ot 5 aBrycra 2016 r. Ne 422H
(3apeructpupoBaH MunucrepctBoM roctuimu Poccuiickoit @enepanuu 23 aBrycra 2016 r., peructpanronssiii Ne 43326).

Henps ®@OC 11t IpOMEXYTOYHOH aTTECTALMM — YCTAHOBJICHHUE YPOBHS C(HOPMHPOBAHHOCTH YaCTH KOMIETCHLIUH —
VK-1; IIK-1.

3agaun POC 111 NPOMEXYTOYHOM aTTeCTalli — KOHTPOJIb Ka4eCTBA U YPOBHSI JOCTHKEHUS PE3yJIbTaTOB 00yUeHHs
110 OPMUPYEMBIM B COOTBETCTBHH C y4EOHBIM IUIAHOM KOMIICTECHIIHSAM:

VK-1. CrocobeH oCymecTBIATh MOWCK, KPUTHICCKHHA aHATW3 M CHHTE3 WH(QOPMALWH, NMPUMEHSITh CHCTEMHBIH
MOJXO ISl PEILICHNUS TOCTABJICHHBIX 3313

VK-1.1. Ananuzupyer 3a1auy, BbIAEISAS 3TAbl €€ PELICHMs], ASHCTBUS 110 PELICHHIO 3aJaun

3HaeT:

- 0a3zoBble MaremaTHueckue Mojenu (ypaBHEHHE, HEpaBEeHCTBO, CHUCTEMa DaBHEHHH W HepaBeHCTB, (yHKuus,
MHOTOWIEH, MaTpHIa U JIp.)

Vmeer:

- paboTaTh C OCHOBHBIMHU ajireOpandecKuMU MOACISIMHU

VK-1.2. HaxoauT, KpUTHYECKH aHAIN3UPYET U BBIOMpaeT nH(OpMannio, HEOOXOAUMYIO JUISl PEIICHHs TIOCTABICHHOM
3a7a4u

3HaeT:

- TEOPETUUECKHE TTOJIOKEHHS JINHEHHOM anreOpsl (TeopHst MaTpHIL, ONPEICIUTENIN, CHCTEMBI IMHEHHBIX YpaBHEHNUH,
apruMeTHIecKoe N-MepHOE BEKTOPHOE IIPOCTPAHCTBO), TEOPHH KOMIUICKCHBIX YHCEIT;

- TEOPETHYECKUE IOJOXKEHHUs alreOpsl MHOTOWICHOB (MHOTOWICHBI OT OJHOM INEpEeMEHHOW, MHOTOWICHBI OT
HECKOJIBKUX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIOBBIMH MOJISIMH);

- TEOPETHUYECKHE TOJIOKCHHS MPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) NMPOCTPAHCTBA, JHMHEHHBIE MPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JITHEHHBIE OllepaTops! (Ipeo0pa3oBaHs) BEKTOPHOTO NPOCTPAHCTBA);

VYmeer:

- ZIOKa3bIBaTh OCHOBHBIE TEOPEMBI JIMHEIHOM anreOpbl, anredpbl MHOTOYJICHOB;

- KDUTHYECKH aHAIM3UPOBATh U BHIOMPATh MHPOPMAIIMIO B COOTBETCTBUH C alredpanveckoi 3amauei

ITK-1. CnocoGeH ocylecTBIATh IelarorHYecKyto JNesTelIbHOCTh M0 pealn3anud 00pa3oBaTelIbHOTO Mpolecca 1o
peaMeTy

IIK-1.1. YMeer peann3oBbIBaTh 00pa3oBaTeNbHYI0 IPOrpaMMy IO TPEIMETY C YUETOM CHEUU(HUKH COAEpXKaHUs,
METOJI0B M HHCTPYMEHTOB COOTBETCTBYIOIIECH 00JIaCTH HAYIHOTO 3HAHUS

Ymeer

- IPUMEHSTH B 00yUYCHHN MaTeMaTHKE OCHOBHbIE TIPHEMBI MBIIUICHHS: CHHTE3, aHAJIN3, CPaBHEHUE, 00001IIeHNE;

Bnageer

- OCHOBHBIMHU IpHUEMaMHM MOMCKA PeIIeHNs 3a/1a4 (COBEPIIECHHBIN 1 HECOBEPIIECHHBIN aHAIHN3, aHAIOTHs, 0000IIeHHe,
KOHKPETHU3AIIHA).

[1K-1.2. Peanusyet 00pa3oBaTebHYIO MPOrpaMMy 10 MPEJAMETY € UCIOIb30BaHUEM TEXHOJIOTHH MPOheCcCHOHATIBHOM
JIeSITeTTBHOCTH

VYmeer:

-HCII0JIb30BATh 3HAHUS 110 ajredpe B Me1aroruueckoil JesTelIbHOCTH

1 cemecTp — KOHTpONIBHAs paboTa

TpeboBanue K nMporeype OLEHKH:

[Tomemenne: ocoObIX TpeOOBaHUIT HET

O6opynoBanue: He TpedyeTcs

WucTpyMeHTsI:

PacxoaHbie MaTepHabl: TEKCT KOHTPOIBHOI padoThI

JlocTy K IOTIOTHUTETHHBIM CIIPABOYHBIM MaTepHajiaM: He MPEeIyCMOTPEH
Hopwmsr Bpemenn: 90 MUHYT

KoMmjiekT o1ieHOUHBbIX CpPpeACTB 1J1sd MPpOBEACHUSA l'[pOMe)KyTO‘lHOﬁ arrecranum

HpOBepﬂeMaH KOMIICTCHIIUA
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VK-1. CiocobeH OCyIIeCTBIATh NMOUCK, KPUTHUECKUH aHAIM3 M CHHTE3 MH(OPMALUH, MPUMEHSATh CHCTEMHBII
MOJXOA AJIsl PEIICHNUs TOCTAaBICHHBIX 3a1a4

IIpoBepsieMblil UHAUKATOP JOCTHKEHHUSI KOMIETEHIIMU:
VK-1.1. AHanu3upyeT 3aady, BBLAEISIS 9TAlbl €€ pelleHus, JeUCTBUS 110 PEIISHUIO 3a]auu
VK-1.2. Haxomurt, KpUTHYECKH aHaIU3UPYeT M BHIOMpaeT HMHQPOPMAIMIO, HEOOXOAUMYIO Uil pelIeHHS
MOCTaBJICHHON 3a1a4n
I1K-1. CrnocobeH ocymecTBIATh MENaroruuecKylo JEeATENbHOCTh 10 pealn3aluy 00pa3oBaTesbHOTO Ipolecca Mo
MIPEeAMETY
[IK-1.1. YMmeer peann3oBBIBaTE 00pa30BATEIbHYIO IPOTPaMMy IO MPEAMETY C YYETOM CIICHU(PHUKH COAEpKaHMUS,
METOJI0B M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIACTH HAYIHOTO 3HAHHA
[1K-1.2. Peanusyet 06pa3oBaTenbHYO IPOrpaMMy IO MPEAMETY € HCIOIb30BaHUEM TEXHOJIOTHIT podeccHoHanbHON
JIeSITeTbHOCTH

IIpoBepsieMble pe3ynbTaThl 00y4EHUS:
3HaerT:
- 0a3oBble MaTeMaTHUYEeCKue MoJenH (ypaBHEHHE, HEPABEHCTBO, CHCTEMA PaBHEHHH M HEPABCHCTB, (YHKIHA,
MHOTOYJICH, MaTPHIIA U 1Ip.)
3HaerT:
- TCOPETHUYECKHUE TTOJIOKEHISI TMHEHHON anreOphl (TEOPHs MaTPHI], OTPEICIUTENH, CHCTEMBI JITHEHHBIX YPaBHEHUH,
apru(MeTHIECKOEe N-MEPHOE BEKTOPHOE IPOCTPAHCTBO), TEOPHH KOMIUICKCHBIX UHCET;
- TCOPCTUYCCKUC TIOJIOKCHUA anre6p1>1 MHOT'OYJICHOB (MHOFO‘IJ’ICHI)I oT 0ILHOI7[ nepeMeHHoﬁ, MHOTI'OYJICHBI OT
HECKOJIbKUX NMEPEMEHHBIX, MHOTOYJICHBI Ha/l YUCJIOBBIMU HOJ'ISIMI/I);
- TEOPETUUECKHE IIOJIOKECHHUS NPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEHHBIE MPOCTPAHCTBA CO
CKJIIPHBIM YMHOKCHHEM, JINTHEHHBIE OTIepaTops! (TpeoOpa30oBaHusI) BEKTOPHOTO NPOCTPAHCTBA);
YmMmeer:
- paboTaTh ¢ OCHOBHBIMH aNre0pandecKuMH MOJCIISIMA
- JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI JIMHEHHOI! anreOpsl, aare0pbl MHOTOUYJICHOB;
- KpUTHYECKH aHAIN3UPOBATh U BHIOMPATh HH(POPMALINIO B COOTBETCTBUH C alreOpanyueckoil 3aaaden
- IPUMEHSTH B 00yYCHHH MaTeMaTHKEe OCHOBHbBIC MPUEMbI MBIIIUICHHUS: CUHTE3, aHAJIU3, CPAaBHEHUE, 00001ICHHE;
-HCIIOJIb30BATh 3HAHUS 110 ajaredpe B Me1aroruueckoil JesaTeIbHOCTH
Buageer
- OCHOBHBIMHU IpHUEMaMHM NOUCKA pelIeHNs 3a/1a4 (COBEPILECHHBIN 1 HEeCOBEPILCHHBIN aHaIN3, aHANOTusA, 0000IIeHHe,
KOHKPETHU3aIHs).

Tum (popma) 3agaHus: KOHTPOIEHAS pab0Ta COCTOUT U3 CEMU 3aJaHHM.
[Tpumep THUMOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):
[IpuMepHEIi BapuaHT KOHTPOIBHOH paboThI

1. BrimosiHuTe nerictBus

1 -1 0
2 -4 3 5 1 -1}
2—1104—2115+13—50—21
o1 -1 23 5)(0 3 4,101 2 -1)]1 3
0 -2 1 -1 2
3 0 5
2x1 —xZ +X3 —X4 +4x5 :1
2. Pemmre cucrem aBHEHHH MeToaoM I aycca .
yyp A Y —4x1+2x2—3x3+2x4+5x5=2
X1 +3xy —2x3 + 4x5 =3
3. Pemute cuctemy ypaBHenuii o popmynam Kpamepa, BHITIOTHUTE POBEPKY

Xy +3xy +4x3 —x, =7
=X+ X+ X =3
4x; —2xy + 2x5 —6x, =14
2 +4x) —x3—x,=-3
" . 2x +xp +Tx3 =1
4. Pemnre cucreMy ypaBHEHHI! C TOMOIIbIO 00pPaTHOW MaTpPHUIIBI
X1 + 4X3 =-3
—2x +x, —8x3=15
5. Brrunciure:

(7+8i)—2-3i)+(27+34i)
(@1-i)—-(2+3i)4+5i)
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6. Ha KOMILIEKCHOM IUIOCKOCTH Haﬁ[[I/ITe BCC TOYKH, M306pa>1<a}omne KOMIUJICKCHBIC 4YHCJia Z, YAOBJICTBOPSAIOMINEC
CJICAYIOINUM YCIOBUAM:

|z|21 _
z+1<2’

7. Breranciure:

OHCHO‘IHLIﬁ JIMCT K TUTIOBOMY 3aJaHUIO

Kpurepuu oueHku banbl

o0yyaroImuiics 3HaeT TeOpHIo, 00yJaroIuiics npeyiaraer cxemy peurenust | 0-2
00yJaroMmuiics, 3HAET aJITOPUTMBI PEIICHUS 330N

00yJaromuiics 3HAET TEOPUIO, OOYUAIOIINICS 3HAET AITOPUTMEI pemreHus | 3-4
3aJ1a9H, CAMOCMOAMENbHO pewiaen, 00bACHASL KaXcOblll SMan peueHus

00yJaromuiics 3HAET TEOPHUI0, 0OYUAIOMINICS 3HAST ANTOPUTMEI pemeHust | 5-10
3aJ1a4d, CaMOCTOSATEIBHO pellaeT, OOBACHAA KAXIBIA dTal peleHus,
npeoiazaem ceoe (OpUSUHAIbHOE) peulenue

1 cemecTp — 3a4eT ¢ OLIEHKOU

TpeboBaHue K MpoIeype OIEHKU:

IMomemienune: 0ocoObIX TpeOOBaHMIT HET

OOopynoBanue: He TpedyeTcs

WHCcTpyMEHTBI:

PacxonHble MaTepuaibl: OMIETHI K 3a4eTy C OLIEHKOM

JloCTyn K TOTIOJIHUTEIHHBIM CIIPAaBOYHBIM MaTepHajlaM: He IPeLyCMOTPEH
Hopwms! Bpemenu: 30 MUHYT Ha IOATOTOBKY, 10 MUHYT Ha OTBET

Buner k 3x3aMeHy COCTOHT M3 OTHOTO TEOPETHYECKOTO BOIIPOCA M OJTHOH 3a7adH.

Kommrekr OLCHOYHBIX CPECACTB JISI IPOBCACHU A HpOMe)KyTO‘IHOﬁ aTTeCTalun

VYK-1. CiocobeH ocymecTBIATh OUCK, KPUTHICCKUN aHAIH3 W CHHTE3 MH(POPMAIUH, IPUMECHATh CHCTCMHBIN
MIOJIXO/ JJISl peIIECHNs TOCTAaBICHHBIX 3a/1a4

[IpoBepsieMblii UHAMKATOP TOCTUKEHUS KOMIIETCHIINU:
VK-1.1. Ananusupyer 3a7aqy, BBIIEIA 3TNkl €€ PELIeHUs, 1eHCTBUS 0 PeIIeHUI0 3a1a41
VYK-1.2. HaxomuT, KpPUTHYECKH aHAJIM3UpyeT U BbHIOMpaeT HH(POPMAIMIO, HEOOXOIMMYIO JUIs PELICHUs
MOCTaBJIEHHON 3a1a4u
IIK-1. CnocobeH ocymiecTBIATh IearoruuecKyio JeSTebHOCTh 10 pealn3alnid 00pa3oBaTeNbHOTrO Ipolecca 1o
mpeaMeTy
IIK-1.1. YMeer peann3oBbIBaTh 00pa3oBaTebHYIO0 IPOrpaMMy IO TPEIMETY C YUETOM CHEUU(HUKH COAEpXKaHUs,
METOJI0B M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHHSA
[IK-1.2. Peamm3zyer 00pa3oBaTeIbHYIO IPOTPaMMY II0 MIPEIMETY C HCIOIh30BAHUEM TEXHOJIOTHH PO eCCHOHATHHOM
JIeSITeTBHOCTH

[TpoBepsiemble pe3ysbTaThl 00YUEHHUSI:
3HaeT:
- 0a3zoBble MareMaTH4YecKue MojenH (ypaBHEHHE, HEpaBEHCTBO, CHCTEMa paBHEHHH M HEPaBEHCTB, (QYHKIHS,
MHOTOWIEH, MaTpuLia u JIp.)
3HaeT:
- TEOPETUUECKHE TIOJIOKEHNUS IMHEHHOI anreOps! (TeopHst MaTpPUIL, ONIPEACIUTENH, CHCTEMBI JINHEHHBIX YPaBHEHUH,
aprupMeTHIecKoe N-MepHOe BEKTOPHOE IPOCTPAHCTBO), TEOPHH KOMIUICKCHBIX YHCET;
- TEOPETHUYECKUE TIOJIOKEHHS anreOpsl MHOTOWICHOB (MHOTOWIEHBI OT OIHOHM IepeMEHHOH, MHOTOWICHBI OT
HECKOJBKUX NePEMEHHBIX, MHOTOUYJICHBI HaJl YUCIOBBIMH TTOJISIMH);
- TEOPETUYECKHE IIOJIOKEHUS NPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEHHBIE MPOCTPAHCTBA CO
CKJIIPHBIM YMHOKEHHEM, JITHEHHbIE OIlepaTops! (IpeoOpa3oBaHyst) BEKTOPHOTO NPOCTPAHCTBA);
Ymeer:
- paboTaTh ¢ OCHOBHBIMH alreOpandecKuMH MOAEITISIMU
- JIOKa3bIBaTh OCHOBHBIE TEOPEMBI JINHEHHOI anreOpsl, aareOGpbl MHOTOYICHOB,;
- KpUTHYECKH aHAIN3UPOBATh U BBIOMPATh HHPOPMALINIO B COOTBETCTBHH C alredpamdecKon 3agadeit
- IPUMEHSATH B 00y4eHHH MaTeMaTHKe OCHOBHBIE MPHEMbI MBIIIUICHIST: CHHTE3, aHAJIN3, CpaBHEHHE, 0000IIIeHHE;
-HACIIOIF30BATh 3HAHMS 110 anredpe B MeIarorndecKoi 1esSTeIbHOCTH
Bnaneer
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- OCHOBHBIMH HpI/IéMaMI/I TOUCKa pCIICHUA 3a4a4 (COBepHIeHHBIﬁ u HeCOBepHIeHHLIﬁ aHaJIn3, aHaJlorus, 0606HICHI/I€,
KOHKpCTI/I?)aHI/IH).

[IpuMep THUMOBBIX 3aJaHUH:

Bormpocsl k 3a4eTy ¢ OLEHKOMI

1. Marpuisl: onpeneneHue, pa3sMepHOCTb, BUABI MaTPUIL.

2. Onepanuy HaJ MaTpUIIAMU: CIOKCHNE, YMHOKCHHE Ha YHCIIO, YMHOKEHHE MATpPUI], TPAHCIIOHNPOBAHHUE, NTPABUIIA
BEITTOJTHEHUS ISMCTBUI HAJl MaTpHUIIaMH, CBOUCTBA omnepanuid. COrlacOBaHHOCTh MaTPHII.

3. Onpenenureny 2-0ro ¥ 3-ero NOPSIKOB.

4. IlepectanoBKu. YeTHOCTH TEPECTAaHOBKH.

5. Onpenenurenu n-oro nopsiaka. CBoicTBa onpenenuTese

6. Paznoxxenue onpeaenureneit mo 3JaeMeHTaM psiia. MeTo/sl BRIYUCICHU S ONpeieauTeNnei

7. Cucrembl JHHEHHBIX ypaBHeHHH. OCHOBHBbIE HOHATUS (KOA(PQUIMEHTH], IEepEeMEHHbIE, CBOOOIHBIC YJIEHBI,
peleHue, KOpHH).

8. Pemenue cucrem ITMHEHHBIX ypaBHeHUH MeToaoM ["aycca

9. Penienue cucteM n JIMHEHHBIX YpaBHEHUH ¢ n Hen3BecTHBHIMHU (hopmyisl Kpamepa).

10. Omnpenenenue, ycioBre CyIiecTBOBaHUS 0OPaTHON MaTPHILIBL.

11. Onpenenurens MPOU3BENCHAS KBaAPATHBIX MATPHIL.

12. MeToapl HAXOXKIEHUS 00PaTHOW MaTPHUIIHL.

13. MatpuuHbie ypaBHEHUS. 3alUCh U PEIICHNE CHCTEM JIMHEHHBIX YpaBHEHUH B MaTPUIHON Gopme.

14. Apudmerndeckoe n-MEepHOE BEKTOPHOE IPOCTPAHCTBO.

15. JluHeiiHast 3aBUCMMOCTb BEKTOPOB.

16. Panr 1 6a3uc KOHEYHOH CHCTEMBI BEKTOPOB.

17. PaHr MaTpuIis!, METOJIBI €TO BHIYUCICHUS.

18. Kpurepuii COBMECTHOCTH CHUCTEMBI M JMHEHHBIX YpaBHECHUH ¢ N HEU3BECTHBIMH, €0 NMPUMEHEHHE K PEIICHHIO
CUCTEM JINHEHHBIX OJJHOPOIHBIX YPaBHEHUN.

19. AunreOpauueckas ¢opma 3amucd KOMIUIGKCHOTO uucia. JIeHcTBHSA Haa KOMIUICKCHBIMH YHCIAMH B
anreOpandeckoit popme.

20. 'eomeTpudeckas HHTEPIIpETaIisl KOMIUIEKCHOTO Yucia. Moayib, apryMeHT.

21. Tpuronomerpuyeckass (opma 3almMCH KOMIUIEKCHOTO u9ucia. JleHCTBHS Haj KOMIUICKCHBIMH 4YHCIaMH B
TPUTOHOMETpUUIECKOH hopme

OueHOYHBIH JHCT K TUIIOBOMY 3a/IaHHI0

0 6aI0B — TEOPETHUECKUI MaTepra HE OCBOCH HJIH 32 OTKa3 OT yCTHOTO OTBETA

10 — oOyuatommuiics 3HaET OMpENENICHNsI pacCMaTPUBAEMBbIX IIOHATHH M X CBOHCTBA

15 — olyuatomuiics 3HaeT ompeAesieHUs] pacCMaTPUBAEMbIX TOHATUH U WX CBOMCTBA, YMEET JOKa3bIBaTh CBOWCTBA,
yMeeT JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI

IIpumMep TUMOBBIX 3aaHUi (3a8a4H)

1. BeimonHuTe neicTBuUs:

2 0 1)(-3 1 O
-2 3 2|10 2 1
4 -15)10 -13

-1
2. Haiizre 3nauenme muorowtena T (X) =X —5X+3,r1e X = A= 3 3
3. Beruuciure AB — BA:
2 10 3 1 -2
A=|1 1 2|, B=| 3 -2 4
-1 2 1 -3 5 -1

4. Beruuciute onpeneauTeny:

a a a 1 -2 -
Hl—a a x[,2]0 1 3
-a —a x -3 2 -

5. Haiinure xakue-nm0o0 penieHus ypaBHEeHHUS:
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1 x x2 X8
11 1 1 -0
1 -1 1 -
1 0 0 O
6. Pemnte cucteMsl TMHEHHBIX ypaBHEHUH MeToioM ["aycca:
4x, +2x, +4x; —x, =1 2x, —4x, +3x, —2x, =3
L 2%, + x, +3x; =3 5 )X 2% = 20— x, =2

—2x, —3x, = Tx,+3x, =14 3x, —6x, +5x, —3x, =-5
8x, +6x, +12x, —5x, =-13 4x, —8x, —3x, —4x, =-3
7. Pemute cucTeMbl JIMHEHHBIX ypaBHEHHH 110 hopmysiam Kpamepa:

2%, =X, +x;—x, =1
2x, —x, +3x; =3 S
X +3x,—x;—-x,=0
1) 9% +x,+x,=4 ;
3x, +2x, +3x,—2x, =1
3x, —x,—x;=0
X=X, —X3+x,=2

8. Pemnre cuctembl JIMHEHHBIX OJHOPOIHBIX YpPaBHEHUN

4x, +2x, +4x,-x,=0 2x, —4x, +3x,—-2x, =0
2x,+x,+3x;=0 5 X, —2x,—2x,—x, =0
—2x1—3x2—7x3+3x4=0’ 3x, —6x, +5x,-3x, =0

8x, +6x, +12x, —5x, =0 4x,—8x,—3x;—4x, =0

9. PemmnTe cucTeMbl THHEHHBIX ypaBHCHUH B MaTpUIHOH popme

2x, —x,+3x, =9 —2x, +x, +x; =1
1) 13x; —5x, + x5 = —4; 2) 13x, —6x, +3x, =2
4x, —Tx,+x;=5 X +x,—2x,=4

10. Beruuciure nuueiinylo komGuHaumtoo  BekTopoB DD, —6b, +7b, —b,, ecmm b, =a, —a, +a,,
b,=2a, -a,, b,=a,+2a,-3a,, b,=a +a,+2a,, e a =01-12-2), a,=@QL-1-1)),
a, =(3,0,-12).

11. Pemmre ypasuenne 2a,+3a,—a;—I1x=a,, te a,=(-12,-34), a,=(-1-1-15),
a, =(2,-5-13), a, =(21-2;-1).

12. Janma cucrema Bextopos &, = (LL4;2), a, =Q-15-2;4), a;=(0;2,6;-2), a,=(-3-13;4),
as =(-10,-4,-7).

Bymer nm cucrema BeKTOpOB IMHEHHO 3aBucuMa? MOXHO JIM NPENCTABUTH BEKTOP (g B BHUJE JHMHEHHON

KOMOMHAIMU BEKTOPOB @, , Ay, 4,7

25 31 17 43
13. Haiiaure paHr MaTpHIIbI 5 9453 1%
75 94 54 134
25 32 20 48
14. VlccnenyiiTe u pemnTe CUCTEMBI IMHEHHBIX YPaBHEHWHA:
4x, +3x, —3x;—x, =4 X, —2x,+3x;,—4x, =4
3 3xl—x2+3x3—2x4=l; 2 X, —x3+x,=-3
3x,+x,—x,=0 x, +3x, -3x, =1
ox; +4x, —2x;+x, =0 —Tx,+3x;+x, =-3

15. HaiinuTe nelCTBUTENbHbIE YNCIA X U Y, €CIIH:
(x+3iy)+(2y —3ix) =1+2i;

16.Pemute ypaBHeHus:
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1) Z2+2Z =3+1; 2)zImz=-i.
17.Boraucnure:
(7+8i)—2-3i)+(27+34i)
(11-1)—(2+3i)4+5i)
18.Pemnte ypaBHeHue:

922 +6z+10=0

19. Ha KOMIUIEKCHOH IIIOCKOCTH HaWgWTe BCE TOUYKH, H300pa)karollue KOMIUICKCHBIE YHCIA Z,
YAOBJIETBOPSIOUINE CIEAYIOLUIUM YCIOBHSIM:

|z|21 2) Imz>2 ww Rez<3.

2+1<2’

20. Berauciure:

21. Nmerotcst Tpu OaHKa, KaXIbIH M3 KOTOPBIX HAYMCIISET BKJIAIYUKY ONpPENENICHHBIH T0JI0OBOH MPOLEHT (CBOH ISt
Kaxaoro OaHka). B Hauane roma 1/ 3 Bkmaza pasmepom 6000 1eH. €. BIOKUIMA B GaHK 1, ]7/2 BKIIaJia — B 0aHK 2 H
OCTaBIIYIOCS 4acTh — B 0aHK 3 M K KOHILy rojia CyMMa 3THX BKJIaJ0B Bo3pocia 1o 7250 neH. ex. Eciu Obl nmepBoHavanbsHO
1/6 sxnana nonoxum B Gauk 1, 2/3 — B Gank 2 u 1/6 — B Gank 3, To K KOHILy rofa cyMmMa BKJIaja cocTasuia Gbr 7200

men. en.; ecu 6b1 1/2 Brtana nomoxumu B Gank 1, 1/6 — B Gank 2 u 1/3 — B Gank 3, To cyMMa BKIajioB B KOHIIE roia

cocTaBmia Obl BHOBB 7250 neH. en. Kakoli mpoIeHT BHIIUIaYMBACT KaX/bIiH OaHK?
22. Yemy OyaeT paBeH paHT MaTPHUIIBI

1-6 0 0 0
0 1-6 O 0
0 0 2-6 3
0 0 0 838-¢0

IIPY pa3JINuHbIX 3HAYCHUSIX TTapaMeTpa 6.
23. Uccnenyiite cucTeMy JTHHEHHBIX YpaBHEHUN

2x, —x, +x,+x, =1,
X, +2x, —x, +4x, =2,
x,+1x,—4x, +11x, = L.

V3 1 .43

24. Ionaras @), :——+i—, @, :—_—i_,OHpe,I[CJII/ITC C()ln +a)2”,n el.
2 2 2 2

25. Haiinure Bce KOMIUIEKCHBIE YHCIIa, yaoBiIeTBOpsitonue ycnosuio X = X 7, re X - CONPSIKEHHOE X.

KpuTepun OLCHKH PeLIeHHbIX 3a1a4:

MaKCHUMaJIbHBIN 0aJul 32 pELICHHYIO 3a/1a4y CTABUTCS B CIIydae, eClii 3aj1a4ya pelieHa NpaBuIIbHO, JaHbl 000CHOBaHHS,
TMOSACHCHUS K KaXXA0OMY OTally pCUICHUA 3aJa4u, 06yt1a10m141?1051 3HACT BCC ONPEACIICHUA U CBOMCTBa HOHHTHﬁ, HCIIOJIB3YyEMBIX
NIPU PELICHUH 33/1a4H.

0 GayToB 3a/1a4a He pelIeHa WX 3a 0TKA3 OT PEICHUS 3a/1a4H

5 — 00y4JaroIuiicst 3HaeT TEOPHIO, 00yJAIOIIMHCS PelaeT 3aady 10 HaBOIAIIMM BOIIPOCaM MPerojaBaTes;

15 — oOyuaromuiics 3HaeT TEOPUIO, OOYYAIOIIMICSA 3HAET AITOPUTMBI PEIICHUs 3aJadd, CAaMOCTOSTEIBHO peIIaeT,
OOBSICHAS KaXXIbIH ATAIl PEIICHNUS;

20 - oOyuaromuiicsi 3HaeT TEOPHIO, OOYYaIOUIUHCS 3HAET AITOPUTMBI PEHICHHs 3a/1a4d, CAMOCTOSTEIHHO peIlacT,
OOBSICHSISI KaXKIbIH 9TAIl pelleHNs, peiaraeT cBoe (OpUrHHaIbBHOE) PELIeHHE.

2 ceMecTp — KOHTpOJIbHas paboTa

TpeboBanue Kk nporesype OLUEeHKH:

[Tomemenne: 0coObIX TpeOOBaHUIT HET

O6opynoBaHue: He TpeOyeTcs

MHcTpyMeHThI:

PacxomHbie MaTepHabl: TEKCT KOHTPOIBHOM pabOTHI

JlocTyn K IOTOTHUTENbHBIM CIIPABOYHBIM MaTepHUaJiaM: He MPEAyCMOTPEH
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Hopwmsl Bpemenu: 90 Munyt
KoMIIeKT oLeHOUHBIX CPEACTB AJIsl IPOBEACHHSI MPOMEKYTOYHON aTTeCTaluu

VK-1. CriocobeH OCyIIeCTBISATh MMOUCK, KPUTHUECKUH aHAlM3 U CHHTE3 MH()OPMALUH, MPUMEHSATh CHCTEMHBIN
MOJIXOA JJISl PEIICHNs TOCTAaBICHHBIX 3a/1a4

[IpoBepsieMblit HHANKATOP AOCTIKCHUS KOMIIETCHIIUN:
VK-1.1. Ananuzupyer 3a1auy, BB 3TAIbl €€ PELIEHUs, IEHCTBUS 0 PELLIEHUIO 3aa4l
VYK-1.2. HaxonwuTt, KpUTHYECKH AaHATU3UPYeT ¥ BHIOMpaeT WHPOPMALHNIO, HEOOXOIUMYIO MJS PEIICHUS
MOCTaBJICHHON 3a1a4n
ITK-1. CnocobeH ocymecTBIATh MeNaroruieckyto IesTeNbHOCTh M0 peann3anud 00pa3oBaTesIbHOTO Mpolecca 1o
peaAMeTy
IMK-1.1. YMeeT peann3oBbIBaTh 00pa30BaTeNbHYI0 MPOTpaMMy IO HPEIMETY C YYETOM CHEeHU(pUKH COJCpIKaHus,
METOJIOB U HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHHA
[1K-1.2. Peanusyet 06pa3oBaTenbHYO MPOrpaMMy 0 MPEAMETY € HCIOIb30BaHUEM TEXHOJIOTHI PO eCcCHOHATIbHOM
JIeSITEIbHOCTH

IIpoBepsieMble pe3ynbTaThl 00yUECHUS:
3HaeT:
- 0a3zoBble MareMaTH4YecKue Mojenau (ypaBHEHHE, HEPaBEHCTBO, CUCTEMa pPaBHEHHH M HEPaBEHCTB, (YHKIHS,
MHOTOWIEH, MaTpHIa U JIp.)
3HaerT:
- TEOPETUUECKHUE MOJIOKEHNUS TMHEHHON anreOphl (Teopys MaTpUIl, ONPEIEIUTENN, CHCTEMBI JINHEHHBIX YpaBHEHUI],
apupMeTHIecKoe N-MepHOe BEKTOPHOE IPOCTPAHCTBO), TEOPHUH KOMIUICKCHBIX YHCET;
- TEOPETUYECKHE IIOJIOKEHUS anreOpbl MHOTOWICHOB (MHOTOWICHBI OT OJHOW TIEPEMEHHOH, MHOTOWICHBI OT
HECKOJIBKUX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIOBBIMH MOJISIMH);
- TEOPETHUUECKUE TIOJIOKEHUs MPOCTPAHCTB (JIMHEHHbIe (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEHHBIE NMPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JITHEHHBIE ollepaTops! (Ipeo0pa3oBaHss) BEKTOPHOTO NPOCTPAHCTBA);
Ymeer:
- paboTaTh ¢ OCHOBHBIMH alIre0pandecKuMH MOACISIMHU
- JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI JIMHEHHOI anreOpsl, aare0pbl MHOIOYJICHOB;
- KpUTHYECKH aHAIM3UPOBATh U BHIOMPATh HH(POPMAILINIO B COOTBETCTBUHM C aireOpanyueckoil 3agaden
- IPUMEHSATH B 00YUYCHNN MaTEeMaTHKE OCHOBHbIE IIPHEMBI MBIIUICHHS: CHHTE3, aHAJIN3, CPaBHEHUE, 0000IIEHNE;
-HCTIOJIb30BATh 3HAHUS 110 anredpe B IeAaroruuecKoil IesTeNbHOCTH
Bnageer
- OCHOBHBIMH NPHEMaMHU MOUCKA PENICHU 3a]a4 (COBEPIICHHBIN 1 HECOBEPIICHHBINH aHAIN3, aHAIOTH, 0000IIeHNE,
KOHKPETHU3aIHs).

Tun (dhopma) 3aaaHus: KOHTPOJIbHASI Pa00Ta COCTOUT U3 CEMH 3aIaHHIA.
[TpumMep THUMOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHAIIBI):
[TpumepHbIi BApHaHT KOHTPOJILHOM paboThI
1. Haiinure nuHElHOE MHOTOOOpa3Ke peIIeHNi CHCTEMBI THHEHHBIX YpaBHEHUN

X, —Xx, +3x; +x, +2x; =3,
2x, —3x, +5x; +x, —x; =4,
X, +2x, — x5 +3x, —4x, =-1.

2. Tlokaxure, uto kaxmas u3z cucrem sektopos € =(—12;3), e, =(0;54), e, =(2:31) u ¢ =(12;4),
e, =(3-12), e;=(0;1,-1) obpasyer Gasuc mpocrpanctea V, W HaiinuTe MaTpuily nepexoma oT Gasuca
{el,ez,es} K Oazucy {el’,e;,e;}.

3. Toanmpocrpancreo L, narsuyro na sexropn @ =(—1,2;4), a, =(3;6;5), a; = (1,10;13). Hoanpocrpancreo
L, marsHyro Ha BekTOpBI b, =(2;8,9), b, =(-2;3;4), b, =(L-L5) . Haiinure pasmepuocts n Gasnc
noanpocrpancrsa Ly + L, u pasmeprocts moanpocrpancrsa L, M L.

4. JIOmONHUTB 10 OPTOTOHAIBLHOTO Gasuca npoctpanctsa E, .

e, =(4/5,0,3/5,0) e,=(-3/5,0 4/5,0).
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5. IIpormeccom opTOrOHAIN3AINH TOCTPOUTH OPTOTOHAJBHBIN 0a31C IMOATIPOCTPAHCTBA, HATSHYTOTO HA CHCTEMY

sexropos: € =(1,0,-1,0); e,=(2,1,0,1); e,=(1111); e, =(@3 21 2).

6. BrvIACHUTE ABIAETCS U ONEpaTOp, 3aaHHBIN KaK QYHKINSA OT KOOPAMHAT BEeKTOpa X = (Xl, Xoyeay X, ),

TUHEeWHBIM. [[111 TrHeHOTO onepaTopa HaifTH ero MaTpuIly B 06asnce, B KOTOPOM 3a/1aHBl KOOPIUHATHI BEKTOPOB

X, @(X), T(X). @(X) = (%X — Xy, X, = Xg, X — X3); F(X) = (% +3X,, X, +4X;, X; +5).
7. Haiitu MaTpuity JTuHeHHOTO onepatopa ¢ B Gasuce {e{, e, € }, ecim ero matpurnia A 3ajana B 6asuce
e e e}

3 -1 -1 e,=110), e, =01 -3 2),
A=l 4 -2 -1 =01, e, =(0,-21),
-1 3 0 e, =(2,2,1). e =(2-11).

O1eHOYHBIN JIUCT K TUITOBOMY 3aJ[aHUIO (MOAEIBHBIN OTBET):
OIICHOYHBIN JINCT K THIIOBOMY 3a/IaHHIO

Kpurepuu onenku Bbannst

o0ydJaromuiics 3HaeT TEOPHIO, 00yJaroIuiics npeyiaraet cxemy penrenust | 0-2
00ydJaromuiics, 3HaeT aJrOPUTMBI PEUICHUS 330N

00ydJaromuiics 3HaeT TEOpHIo, 00yJaromMiics 3HaeT allTOPUTMBI penieHus | 3-4
3a7a4H, CAMOCMOAMENbHO peuaem, 00bACHASL KadicObll DIMan peueHus

00yJaromuiics 3HACT TEOPHUIO, OOYUAIOIIHICS 3HACT ANTOPUTMEI pemeHust | 5-10
3aJ1a4d, CaMOCTOSATEIBHO pelIaeT, OOBACHAA KaXIbIA dTal peleHus,
npeodiazaem ceoe (OpUSUHAIbHOE) peulerue

2 ceMmecTp dK3aMeH

TpeboBanue K nmpoueaype OLUEeHKH:

[Tomemenue: ocoObIX TpeOOBaHMI HET

Ob6opynoBanue: He TpedyeTcs

WNHcTpyMEHTSI:

Pacxonuble MaTepuanbl: OMIETHI K 3a4eTy

JlocTym K TOTOTHUTENHHBIM CIIPABOYHBIM MaTepHallaM: He MIPEAyCMOTPEH
Hopwmsl Bpemenn: 40 MUHYT Ha IOArOTOBKY, 10 MUHYT Ha OTBET

Buner k 3a4eTy COCTOMT M3 JIBYX TEOPETUYECKUX BOIPOCOB U OJTHOH 3aauH.
KoMmriekT onieHOYHBIX CpelCTB Il HPOBEACHHS IPOMEXXYTOUYHOH aTTeCTaIin
[IpoBepsieMble KOMIIETCHIINH:

Kommrekr OIICHOYHBIX CPEACTB JIsI IPOBECACHU HpOMe)KyTO‘-IHOﬁ aTTeCTallun

YK-1. CnocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUH aHaM3 U CHHTE3 MH()OpMAalUH, MPUMEHSTh CUCTEMHBIN
MOJIXOJI JUIsl PELLICHHS] TOCTABJICHHBIX 33134

[TpoBepsieMblii HHANKATOP TOCTHXKEHUS! KOMITETEHIIUH:
VK-1.1. Ananuzupyer 3aj1auy, BbIJIEISISI 9TAIbl €€ PELIeHUs], IEHCTBUS 10 PELLEHUIO 3aJauu
VK-1.2. Haxomur, KpUTHYECKH aHaIW3MpPYeT M BHIOMpaeT HHGOPMAIMIO, HEOOXOAMMYIO [UIS pEIeHUs
MOCTaBJIEHHOU 3a1a4u
ITK-1. CnocobeH ocymecTBIATh IearoruyeckKyio JIesTebHOCTh 10 pealn3anud 00pa3oBaTesIbHOTO Mpolecca I10
peaMeTy
[IK-1.1. YMmeer peann3oBBIBaTH 00pa30BaTEIbHYIO IPOTPaMMy IO MPEAMETY C YYETOM CIEHU(HUKH COAEPIKaHMUS,
METOJIOB 1 HHCTPYMEHTOB COOTBETCTBYIOIIEH 007aCTH HAyYHOT'O 3HAHUSA
[IK-1.2. Peamm3yet 00pa3oBaTeNbHYIO IPOTPaMMY IO IIPEAMETY C UCTIONIB30BAaHIEM TEXHOJIOTHH MPo(ecCHOHATBHON
JIeSITETTBHOCTH

IIpoBepsieMbie pe3yIbTaThl 00yYCHUS:
3HaerT:
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- 0a30BbIE MaTeMaTHYECKUE MOACIN (ypaBHeHHe, HEPABCHCTBO, CUCTEMaA paBHeHI/Iﬁ U HCPABCHCTB, q)yHKHI/IH,

MHOTOYIEH, MaTpHlla U Ap.)

3Haer:

- TCOPCTUYCCKUC MOJIOKCHUA JIMHEHHOU anre6p},1 (Teopm{ MaTpul, ONpeACIIUTECIN, CUCTCMbI JIMHEHHBIX ypaBHeHPIﬁ,

apI/I(l)MeTI/I‘-IeCKOC N-MEPHOC BEKTOPHOC HpOCTpaHCTBO), TCOPUU KOMIIJICKCHBIX YUCCII;

- TCOPETUYECKUE TI0JIOKCHUA anre6pbl MHOTI'OYJICHOB (MHOFO‘IHCHLI OT OJIHOM nepeMeHHoﬁ, MHOI'OYJICHBI OT

HECKOJBKUX NEPEMEHHBIX, MHOTOYJICHBI Hal YU CJIOBBIMHA HOJIHMI/I);

- TEOPETUYECKHE ITIOJIOKECHUS MPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEWHBIE MPOCTPAHCTBA CO

CKJISIPHBIM YMHOKEHHEM, JITHEHHBIEC onepaTopsl (Tpeo0pa3oBaHust) BEKTOPHOTO MPOCTPAHCTBA);

YmMmeer:
- paboTaTh C OCHOBHBIMH AITeOPaYeCKUMU MOJICIIIMHU

- I0Ka3bIBaTb OCHOBHBIC TCOPCMbI JIMHEMHOM anre6pm, anre6p1,1 MHOI'OYJICHOB,
- KDpUTUYCCKU aHAJIM3UPOBATH U BbIGHpaTI) I/IH(l)OpMaIII/IIO B COOTBCTCTBUU C aJ'IFeraPI‘IeCKOﬁ 3ajadci

- IPUMCHSTH B 06y‘{eHI/II/I MAaTEeMAaTHUKE OCHOBHBIC IPUEMbI MBIIIIJICHUA: CUHTE3, aHAJIU3, CDABHCHUC, 0606HICHI/Ie;

-HCIIONIB30BATh 3HAHMSA T10 anredpe B MeIaroruIecKoi IesITeIbHOCTH
Bnageer

- OCHOBHBIMH NIPHEMaMH MOMCKA PELICHUS 3aa4 (COBEPIICHHBIN 1 HECOBEPIIECHHBIH aHAIN3, aHAIOTHs, 0000IIeHNE,

KOHKPETHU3AITHA).

[Ipumep TUNOBBIX 3aaHUM:
Bomnpocs! k 3k3aMeny
1.0Ompenenenue TUHEHHOTO (BEKTOPHOTO) MIPOCTPAHCTRA.
2.0mnpeneneHre BEKTOPHOTO NOANPOCTPAHCTBA.
3.Kpurepwmii noamnpocrpaHcTsa.
4.0OnpeneneHne IMHEHHO KOMOMHAIIMN BEKTOPOB.
5.0mpeneneHue TMHEITHO 3aBUCUMOM CHCTEMBI BEKTOPOB.
6.0npenencHne TMHEHHO HE3aBUCHMOM CHCTEMBI BEKTOPOB.
7.CBoiicTBa TMHEHHO 3aBUCHMBIX BEKTOPOB.
8.0mpeneneHne paHra KOHEYHOH CHCTEMBI BEKTOPOB.
9.0npenenenne 6a3uca KOHEYHOH CHCTEMBI BEKTOPOB.
10. Pa3mepHOCTH BEKTOPHOT'O IPOCTPAHCTBA.
11. Onpenenenue 6azuca BEKTOPHOTO IPOCTPAHCTBA.
12. Onpenernenue KOOPMHAT BEKTOPA B 33J]aHHOM Oasuce.
13. Onepaunu Ha/i BEKTOpaMH B KOOpIAUHATAX.
14. Onpenenenue N30MOPQHBIX TPOCTPAHCTB.
15. OnpenesneHre MaTPHIIBI IEPEX0a OT OHOTO 0a3uca K Ipyromy.
16. 3anumnTe CBsI3b KOOPIUHAT BEKTOPA IPH U3MEHEHHHU Oazuca.
17. Onepanmu Hajx TOANIPOCTPAHCTBAMH.

18. Onpenenenne TMHEHHOTO MHOTO00PA3Hsl PEICHAN CHCTEMBI IMHEWHBIX YpaBHEHHIA.

19. OnpezneneHre CKaIsPHOTO MPOU3BEICHHUSL.

20. OnpenesneHre HEBBIPOXKICHHOTO CKATIPHOTO HPOU3BEICHHSI.
21. CoiicTBa CKAJIIPHOTO MPOM3BEICHHSI.

22. OnpeneseHre OPTOrOHaJbHBIX BEKTOPOB.

23. OmnpefiesieHne OPTOrOHAILHOM CUCTEMBI BEKTOPOB.

24. OmnipeniesieHne OpTOrOHAILHOTO Oasuca.

25. [Ipouiecc OpTOrOHATM3AINH.

26. OnpesiesicHre OPTOrOHAIBHOTO JOTOJHEHHSI K [TOIPOCTPAHCTRY.
27. Onpenencare EBkinaoBa MpoCTpaHCTRA.

28. OnpesiencHre HOPMBI BEKTOPA.

29. OnpenencHre OPTOHOPMHPOBAHHOTO Oazuca.

30. Uzomopdu3m EBKIMIOBEIX IPOCTPAHCTB.

31. Onpenencuue onepaTopa.

32. OnpenerneHue TMHEHHOTO oneparopa.

33. CaolicTBa IMHEHHOTO OIEepaTopa.

34. Martpuia JHHEHHOT0 orepaTopa.

35. CBsi3b KOOPMHAT-CTOJIOLOB 00pa3a u mpoobpasa.

36. CBsi3p MEX 1y MaTPUIIAMH JTHHEHHOIO OIlepaTopa B Pa3IMYHbIX Oa3ucax.
37.T'eoMeTprUEeCKIE CBOMCTBA IMHEWHOTO OIeparopa.

38. O6pas3 nuHEeHHOTO omeparopa.

39. Panr JMHEHHOTO orepaTopa.

40. SInpo nuHelHOTO omepaTopa.

41. lecexT nuHEHOTO onieparopa.

42. Onepauyy HaJl TMHSHHBIMU OTIEPATOPAMH.

43. Teopema 0 CcBsA3M paHra u AedeKra JHHEHHOro oneparopa.
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44, Onpenenenre coOCTBEHHOTO BEKTOPA M COOCTBEHHOT'O 3HAYEHHUSI JIMHEHHOTO OIIepaTopa.
45. XapaKkTepuCTHYECKOE YpaBHEHUE JIMHEHHOTO oneparopa.

O1eHOUHBIH JIUCT K TUTIOBOMY 3alaHHIO

0 6anI0B — TEOPETUUECKUH MaTepHal HE OCBOCH MJIM 32 OTKa3 OT yCTHOTO OTBETa

10 - oOyuaromuiicst 3HaET ONpe/IeNICHNs] pacCMaTPUBACMBIX IMOHATHH M UX CBOMCTBA

15 - oOywarouuiics 3HaeT ONpeNeNeHUs pacCMaTPUBACMBIX NMOHSATHA W MX CBOWCTBA, YMEET JOKa3bIBaTh CBOWCTBA,
YMEET JJOKa3bIBaTh OCHOBHBIC TEOPEMBI

[IpuMep THUIOBBIX 3a1aHuUi (3aHa4M)
1.HaiinuTe muHETHOE MHOTOOOpa3ne pelIeHIH CHCTEMBI JIMHEHHBIX YpaBHEHUH

X=X, +3x;,+x, +2x, =3
2x, —3x, +5x, +x, —x; =4
X, +2x, — x5 +3x, —4x, =-1
2. TlokaskuTe, 4TO Kaxk/as u3 cucteM Bektopos &, =(-1,2,3); a,=(0,54); a,=(2,3,1) u b, =(1,2,4); b,=(3,-1,2); b,
=(0,1,-1) o6pasyer 6asuc npoctpanctsa V;, u HaiiuTe MaTpuLy nepexosa ot 6asuca { a,,d,, 8, } k 6asucy { b, b,,0b,}.
3. lan BekTOp X = 2(61 +e, +...+ en). Pa3znoxure BeKTOp X M0 Gasucy el',e; youn ,e; , €CIT 61’ =€ +e,,
I _ r ! _ !
e, = e2 +e3, 63 = 63 +e4, ey €4 = en_l +€n, e = en_l +el.
4. B pesepB IPOBOJHMKOB BarOHOB IS BHIAAYM UM €KeJHEBHO MOCTYMAIOT CO cKimaza: 1) caxap, 2) uaif, 3) medenbe,

4) mokonan, 5) apeBecHblil yroms. Ilycts @, &5, O3, Q,, Oz — COOTBETCTBEHHO NPHUPALIECHKS 3a JI€Hb KOJMYECTBA (B KI)
stux noctymiennit. Ecmu @; > 0, To cooTBeTcTByrOMmEro MpoayKTa WM yIiis MOCTYIHIO GOJIBIIE, YeM BBLIAHO B 3TOT
newb, a ecmu o, <0, To mx BBLIAHO GONbINE, YeM MOCTYNHIO CO CKIana. SIBJSETCS JIM COBOKYNHOCTh CHCTEM YHCEN
(a;, a,, a3, @, @) nuHelHBIM NPOCTPAHCTBOM Hai TOJNEM pauMoHaibHbIX wucen Q? Uro o3HauaeT BekTOp
(=250, 5, 0, —100, 2)?
5. JluneliHoe mpocTpaHcTBO V MMeeT 6a3HCHBIe BEKTOphl €, U €,. JIuHelHbIi onmepaTop ¢ nepeBoauT OasHUCHBIE
BEKTOpHI B O(€,) = a, u ¢(€,) = a, . Haiinute matpuiy nuHeifHOro oneparopa ¢ B 6asuce el' , e; .
—_— . 4 —_— . —_— .
e =1 e =(0 a, =(3;1)
—_— . 4 —_— . —_— .
e, =(0;2) e, =(-1,-2) a, =(-1,3)

6. Haiimure coOCTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO OIepaTopa, 3aJaHHOT0 B HEKOTOpOM Oa3uce
MaTpuuen

4 6 0
A=|-3 -5 0].
-3 -6 1
7. Hatigure pasr, sapo 1 AeQeKT IMHEHHOTO OnepaTropa, 3aJJaHHOTO B HEKOTOPOM Oasnce MaTpuliei
2 3 4 5
A - 4 5 -1 4
0 -2 3 1
3 3 3 5
1 00
8 Ilycte @ u Y — nuHEHHBIE ONEPATOPbI NPOCTPAHCTBA V3, 3aJlaHHBIE MAaTPULIAMU A(p =12 1 0f
3 21
3 21
Bu/ =|2 1 0] coorsercteenno B 6asucax a, =(1,0,0), a,=(0,1,0), a,=(0,0,1); b =(10),
1 00

b, =(0,1,1), b, =(L 0, 1). Haitru matpuusr oneparopos @+, @ -y B 6asuce a,, 8,, 8, a TAKKE PAHT, AAPO H

JeeKT KaXKAO0TO U3 3THX ONEepaTOPOB.
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Kpurepun oLieHKH pelICHHBIX 3a1ay:

MaKCHMaJIbHBIH 0aJll 32 peIIeHHYIO 33/1a4y CTaBHTCS B CIIydae, €M 3aJada peuieHa NpaBuiIbHO, JTaHbl 000CHOBAHMS,
MOSICHEHUSI K KQXKJIOMY 3Tally pelieHus 3a1a4u; 00yJalomnicsi 3HaeT BCE ONPEAEIICHUS U CBOIMCTBA MOHATHH, HCIIOJIB3yEMBIX
IIPU PELICHUH 33/1a4H.

0 GayIoB 3a/1aua He pelieHa WK 3a 0TKa3 OT PEeIleHHUs 3a/1auu

5 — oOy4aromuiics 3HaeT TEOPHIO, OOYUAIOLIHMIICS penaeT 3a4ady 10 HaBOSIIMM BOIPOCaM MperoaBaTels;

15 — oOygarommiicsi 3HaE€T TEOPHIO, OOYUAIOIIUICS 3HACT aITOPUTMBI PEIICHHS 3aladd, CaMOCTOSATENFHO pPEIIaeT,
0OBACHSS KaXKIBIH STall peIICHHNS;

20 - oOywarommuiicst 3HaeT TCOpHIO, OOyJArOIIUIiCS 3HAET AJTOPHUTMBI PEIICHUS 3aJadd, CaMOCTOSATENBHO pEIIacT,
OOBSICHAS KaXK/IBIH ATAIl pEIICHNUS, IPeIaraeT CBoe (OpUTHHAIBHOE) PEIICHHUE.

3 ceMecTp — KOHTpOJIbHas paboTa

TpeboBanue K nporeaype OLUEeHKH:

[Tomerenune: ocoObIX TpeOOBaHUI HET

Oo6opynoBanue: He TpeOyeTcs

HNucTpyMeHTsI:

PacxoaHble MaTepuaibl: TEKCT KOHTPOJILHOH PabOTHI

JlocTyn K TOTONHUTENBHBIM CIIPABOYHBIM MaTepHajIaM: He PeIyCMOTPEH
Hopwmer Bpemenu: 90 MunyT

KoMImekT oneHOYHBIX CPECTB T IPOBEACHHS IPOMEXXYTOUHOH aTTecTaun

YK-1. CiocobeH ocymiecTBIATh MOUCK, KPUTHICCKUN aHAIH3 W CHHTE3 MH(POPMAIUH, IPUMECHATH CHCTCMHBIN
MIOJIXO/ JJISl PeIIECHHs TOCTABICHHBIX 3a/1a4

[IpoBepsieMblii UHANKATOP TOCTUKEHUS KOMIIETCHIIUU:
VK-1.1. Ananusupyer 3aaady, BBIACISA 3Talbl €€ PEIeHus, 1eHCTBUS 110 PeIIeHUIO 3a1a41
VYK-1.2. HaxomuT, KpPUTHYECKH aHAJIM3UpyeT M BBHIOMpaeT HH(GOPMALMIO, HEOOXOIMMYIO JUI PELICHUs
IIOCTaBJICHHOM 331241
ITK-1. CnocobeH ocymecTBIATh MEarorudecKylo IEsTEIbHOCTh 110 pealtn3alui 0Opa3oBaTebHOTO IIpoIecca 10
mpeaMeTy
IIK-1.1. YMeeT peann3oBbIBaTh 00pa30BaTeNbHYI0 IPOrpaMMy IO TPEIMETY C YUETOM CHEHU(HUKH COACpXKaHUS,
METO/I0B M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00IaCTH HAYIHOTO 3HAHHA
[IK-1.2. Peamm3yet 00pa3oBaTeNbHYIO IPOTPaMMY II0 IIPEAMETY C UCTIONBb30BaHIEM TEXHOJIOTHIA PO(eCcCHOHANEHOM
JIeSITeNTBHOCTH

[TpoBepsiemble pe3yNbTaThl 00yUEHHUSI:
3HaeT:
- 0a3zoBble MareMaTH4YecKue Mojenu (ypaBHEHHE, HEpaBEHCTBO, CUCTEMa pPaBHEHHH M HEPaBEHCTB, (QYHKIHS,
MHOTOWIEH, MaTpHLia u Jip.)
3HaeT:
- TEOPETHUUECKHE TIOJIOKEHNUS IMHEHHOM aireOpsl (Teoprst MaTpHIl, ONPEASINTEH, CHCTEMBI JINHEHHBIX YpaBHEHNUH,
apruMeTHIecKoe N-MepHOe BEKTOPHOE IPOCTPAHCTBO), TEOPHH KOMIUICKCHBIX YHCET;
- TEOPETHUECKUE TOJIOKEHHST anreOpsl MHOTOYJICHOB (MHOTOWIEHBI OT OJHON TNEepeMEHHOW, MHOTOWIEHBI OT
HECKOJIbKUX MEePEMEHHBIX, MHOTOWIEHBI HaJ YUCIOBBIMH MOJISIMH);
- TEOPETHUUECKHE IIOJIOKEHHUSI NTPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEHHBIE MPOCTPAHCTBA CO
CKJISIPHBIM YMHOKEHHEM, JITHEHHbIE OIlepaTops! (1IpeoOpa3oBaHys) BEKTOPHOTO IPOCTPAHCTBA);
Ymeer:
- paboTaTh ¢ OCHOBHBIMH alreOpandecKuMH MOAEISIMHI
- JIOKa3bIBaTh OCHOBHBIE TEOPEMBI JINHEHHOI anreOpsl, aareOpbl MHOTOWICHOB,;
- KDUTHUYECKH aHaIM3UPOBATh U BHIOMPATh HH(POPMAIINIO B COOTBETCTBUHM C aireOpanyueckoil 3aaaden
- IPUMEHSATH B 00y4eHHH MaTeMaTHKe OCHOBHBIC IPHEMbI MBIIUICHHUS: CUHTE3, aHAJIN3, CpaBHEHHE, 000011IeHNE,;
-HCII0JIb30BATh 3HAHUS 110 ajredpe B MeIaroruueckoil JesTelIbHOCTH
Bnaneer
- OCHOBHBIMHU IpHEMaMH MTOWCKA PEIIeHN 3a/1a4 (COBEPIIECHHBIN 1 HECOBEPIICHHBIN aHAIHN3, aHAIOTHs, 0000IIIeHHe,
KOHKPETH3AIIHA).

Tun (popma) 3aganust: KonrponbsHas pabora cocTouT U3 6 3a1aHUH.
[Tpumep THNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):

1. Haiizmure HOJl u HOK muorounenos f (X) =x°—x*+2x* -2x+2 u ¢(X) =x*+2x° +7x* +2x +6.
2. Muorounen T (X)=5%> + x? —1 pasnoxure 1o crenensm X +3 (1Byms crioco6amu).

6 o
3. Muorounex f (X) =X - 27 Pa3JI0KUTE HAa HCIIPUBOJAUMBIC MHOXKHUTEIN HA/l IIOJIEM JEHUCTBUTCIIbHBIX YHUCCII.
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4. Ompezenure KpaTHOCTb KOpHSL X, = J2 ans mHorouwnena f (X) = x5 —242x* +2x% + X% —2/2x -2

5. Tloxne3yscek cxemoii 'opHepa, pa3iioKUTh MHOTOYJIEH f (X) o crenenssMm X —C, rue

f(x)=x"+2x> -3x* —4x+1,c=-1

6. Belpa3urs cuMMETpUYECKHUI MHOTOWICH Yepe3 3JIEMEHTapHbIE CHMMETPHYECKHIE MHOTOUJICHBI

f(X1’X2’X3):(X1+X2)2(X1+X3)2(X2 +X3)2'

OHCHO‘IHLIﬁ JIMCT K TUTIOBOMY 3aJaHUIO

Kpurepuu oueHku banbl

o0yyaroImuiics 3HaeT TeOpHIo, 00yJaroIuiics npeyiaraer cxemy peurenust | 0-2
00y4Jalomuics, 3HaeT aJIrOPUTMBI PEICHUsI 330241

o0yyJaroImuiics 3HaeT TeOpHIo, 00yJaroMiCs 3HaeT allTOPUTMBI penienust | 3-4
3a/1a4H, caMOCMOAMENbHO pewaen, 00bACHAA KadcOblll AN peuenus

o0yyJaromuiics 3HaeT TeopHIo, 00yJaroMics 3HaeT allrOpUTMBI penienust | 5-10
3a7a4M, CaMOCTOSITEIBHO pEIIaeT, OOBSACHAS KaKIbI OTal perieHus,
npeonazaem ceoe (OpUSUHAIbHOE) peulenue

3 ceMecTp- 3a4eT ¢ OLIEHKON

TpeboBaHue K IpOLETypE OLCHKH:

[Nomemienne: 0cOOBIX TpeOOBaHUI HET

ObopynoBanue: He TpedyeTcs

WHcTpyMeHTBI:

PacxonHble MaTepHaibl: OUIETHI K 3a4eTy

JloCTyn K IOTIOJIHUTEIHHBIM CIIPABOYHBIM MaTepHajiaM: He IPeLyCMOTPEH

Hopwmsi Bpemenu: 30 MUHYT Ha MOATOTOBKY, 10 MUHYT Ha OTBET

Burer k 3a4eTy ¢ OLEHKONH COCTOUT U3 OJTHOT'O TEOPETUUECKOTO BOIPOCca M OJHON 3a4a4H.

Kommekr OLICHOYHBIX CPECACTB IJIsI MPOBCACHU A HpOMe)KyTO‘-IHOﬁ aTTeCTallun

YK-1. CiocobeH ocymecTBIATh MOUCK, KPUTHICCKUN aHAIH3 W CHHTE3 MH()OPMAIUH, IPUMECHATh CHCTCMHBIN
TIOZIXO JUISl PEILICHNUS ITOCTAaBJICHHBIX 33134

[IpoBepsieMblii HHANKATOP JOCTHXKEHUSI KOMITETCHIIUH:
VK-1.1. Ananusupyer 3agaqy, BBIIEIA 3Tkl €€ PELIeHNUs, TeHCTBUS 0 PeIIeHHUI0 3a/1a4H
VYK-1.2. HaxomuT, KpUTHYECKH aHAJIM3UpyeT W BbHIOMpaeT HH(GOPMAIMIO, HEOOXOJIMMYIO JUIs PELICHUs
IIOCTaBJICHHOM 331241
IIK-1. CrocoGeH OCyIIECTBIATh MEJaroruuecKyio JIeITeIbHOCTh M0 pealu3alud 00pa3oBaTebHOIO IIpolecca 1o
IpeaMeTy
[IK-1.1. YMmeer peann3oBBIBaTH 00pa30BaTEIbHYI0 IPOTPaMMy IO MPEAMETY C YYETOM CIEHU(HUKH COAEPIKaHUS,
METOJI0B M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHHSA
[IK-1.2. Peamm3zyer 00pa3oBaTeIbHYIO IPOTPaMMY IO MIPEIMETY C UCTIONE30BaHUEM TEXHOIJIOTHH PO eCCHOHATHHOM
JIeSITEIIEHOCTH

[IpoBepsieMble pe3ynbTaThl 00yUIEHUS:
3HaerT:
- 0a3zoBble MareMaTH4YecKue Mojieiau (ypaBHEHHE, HEPaBEHCTBO, CUCTEMa pPaBHEHHH M HEPaBEHCTB, (QYHKIHS,
MHOTOYJIEH, MaTPHIIA U JIp.)
3HaerT:
- TEOPETHUYECKHUE TOJIOKEHHUS TMHEHHON anreOpsl (TEOpHst MaTPHUIL, OIPEACTNTENH, CHCTEMBI JINHEHHBIX ypaBHEHUH,
apudMeTHIecKoe N-MepHOe BEKTOPHOE MMPOCTPAHCTBO), TEOPHH KOMITJICKCHBIX YHCEIT;
- TEOPETUYECKHE IIOJIOKEHUSI anreOpbl MHOTOWICHOB (MHOTOWIEHBI OT OJHOW TEPEMEHHOH, MHOTOWICHBI OT
HECKOJIBKMX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIIOBBIMH IOJISIMN);
- TEOPETUUECKHE IIOJIOKEHHUS NTPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEHHBIE MPOCTPAHCTBA CO
CKJISIPHBIM YMHOKEHHEM, JITHEHHBIE OTlepaTops! (TpeoOpa3oBaHis) BEKTOPHOTO NPOCTPAHCTBA);
Ymeer:
- paboTaTh ¢ OCHOBHBIMH aJIrT€éOpandecKUMH MOAEITISIMU
- JIOKa3bIBaTh OCHOBHBIE TEOPEMBI JIMHEHHOI anreOpsl, aare0pbl MHOTOWICHOB,;
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- KpUTHYCCKH aHAIM3UPOBATh U BBIOMPATh HH(POPMALIUIO B COOTBETCTBHH C ajreOpandeckon 3aaadcii

- IPUMEHSATH B 00yYCHHH MaTeMaTHKE OCHOBHBIC MPUEMbI MBIIIUICHUS: CUHTE3, aHAJIU3, CpaBHCHHE, 0000IICHHE;

-HCIIOJIb30BaTh 3HAHMS IO AIreOpe B MEIarormIecKOi eI TeIbHOCTH

Bianeer

- OCHOBHBIMHU NpUEMaMHU MTOKMCKA PEICHUS 3a/1a4 (COBEPIICHHBIN 1 HECOBEPIIICHHBIN aHAJIN3, aHAIOTHs, 0000IICHIE,
KOHKpETH3aIus).

[Ipumep TUNOBBIX 3a1aHUM:
Bompocsl k 3auery
OmnpezneneHne KOIbIIA.
OmnpenerneHre AeMUTENEH HYIIS.
O0nacTh LETOCTHOCTH.
[Ipocroe pacmmpenue Komblia.
Komnb11o moinHOMOB (MHOTOUJIEHOB).
Omnpenenenre MHOTOWIEHa, CTEIICHH MHOTOWICHA.
CBoliCTBa CTENIEHN MHOTOYJICHA.
3HaueHHe MHOTOYJICHA, CBOMCTBA.
PaBencTBO MHOTOWICHOB. TeopemMa 0 TOKAECTBEHHO PaBHBIX MHOTOWICHAX.
10. JIemuMOCTh MHOT'O4JICHOB.
11. CBoiicTBa AEINMOCTH.
12. JleneHue ¢ OCTaTKOM.
13. TeopeMa 0 IEJICHUH C OCTATKOM.
14. Teopema be3sy.
15. Cxema I'opHepa.
16. HaubombImuii oOMIHii eTUTEIb 1ByX MHOTOWICHOB. CBOMCTBA.
17. B3auMHO IpoCThle MHOTOWICHBI U UX CBOMCTBA.
18. Haumenbiee oduiee kpaTHoe MHOrowieHOB. CBoiicTBa.
19. Kopenb MHOTOUIEHa. TeopeMa 0 KOpHE MHOTOUJICHA.
20. KpaTHblii KOpeHb MHOTOYIEHa. Teopema 0 KpaTHOM KOpHE MHOTOWJICHA.
21. [IpuBoaMMBIC ¥ HEMIPUBOIUMBIC MHOTOWICHHI Hax mojieM P. CBoiicTBa.
22. ®opmanbHas MPOM3BOIHASI MHOTOUIICHA.
23. ®opmyma Teitnopa
24. KpaTHbIe MHOXHTEIH MHOTOWICHA. TeopemMa U CIIeACTBUS U3 Hee.
25. Teopema Buera (mpsimast u oOpaTHast).
26. MHorowieH ot N nepeMeHHbIX. [107100HbIe 0THOWICHBI. PaBHBIC MHOTOWICHEI.
27.CranpapTHblil Bua MHorowieHa. CTeNeHb MHOTOYJICHA 110 IEPEMEHHOI, 10 COBOKYITHOCTH TIEPEMEHHBIX.
28. Jlexcuko-rpaguyeckoe pacioyioKeHue MHOTOUJICHA.
29. Beiciuii ujieH MHOrowiIeHa. Teopema o BBICIIEM YICHE MHOTOYJICHA.
30. CumMeTpHUYEeCKUi MHOTOYJICH.
31. Teopema 0 BbICIIEM WiIEHE CHMMETPHYECKOTO MHOTOUIEHA.
32. DneMeHTapHBIE CHMMETPUIECKHE MHOTOUJICHEI.
33. OcHOBHas TeopeMa TEOPUH CUMMETPHUYECKIX MHOTOWICHOB.
34. Teopema 'aycca u crieACcTBUS U3 Hee.
35. MHOTOWICH HaJI TTOJIeM JCHCTBUTEIBHBIX YHCeN (TeopeMa, CIICICTBHSA).
36. MHOTOYIICH HaJI TTOJIEM PAllMOHATBHBIX YHCEI (TEOPEMBI).
37. HaxoxxaeHne parioHaIFHBIX KOPHEH MHOTOWICHA ¢ HenbiMu Ko3dunuenramu. Kputepuit Ditsenmreiina
O1LIeHOYHBIH JIUCT K TUIIOBOMY 3a/IaHUI0
0 6aIoB — TEOpETUUECKHI MaTeprall He OCBOCH MJIH 33 OTKa3 OT YCTHOTO OTBETA
10 - oOyuarowuiicsi 3HaET ONpeJIeNICHUs] pacCMaTPUBAEMBIX MMOHATHH M UX CBOMCTBA
15 - oOydaromuiicsi 3HaeT OINpeAeNeHHs] pPacCMaTPUBAEMBbIX MOHITHIA M UX CBOWCTBA, YMEET JOKa3bIBaTh CBOWCTBA,
yMEeT JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI
[IpuMep TUIOBBIX 3a1aHUI (3a1a4H)
1. BeimosiHuTE IEiicTBUA:

a) (x2 + X —1X2x2 — x+1);
6) (2x —1)? + (4x® + 2x® — x —3)- (x® + 4)— (x +1)*;
B) f(X)+@(x)-g(x), tae f(x)=x>+7x*+8; p(x)=x* —6x+4; g(x)=x~-1.
2. Jlokaxure, dYTO 3HAUYCHHE MHOIOWIEHa HE 3aBHCHT OT 3HA4YEHHs IIePEMEHHON f(x)=
(X2 —3x+2)2x+5)— (2x2 + 7x+17 [x—4).
3. He NEpEMHOKAA, 3alIUIINUTC f (X) B CTaHAAPTHOM BHU/IC!:
f(x)=(x+2)x+3)x+4);6)* f(x)=(x—1)x+2)x~-3).

5. Muorourten f(X) pasnoxure 1o cremnensm (X-C):

©WoNoA~LNE
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f(x)=-3x*+2x*+4x>* -1, c=2;

6. HaiinnTe yacTHOE M OCTATOK OT JeiieHust MEorouwreHa f(X) Ha MHOrOUICH (p(x ), €CIIH:

a) f(x)=5x*-3x"+3x-1, p(x)=x+1-x?;

6) f(x)=2x*+x>-5x* —x+1, o(x)=x>-x.

7. HaiinuTe Bce 3HaUeHUS A U b , IpA KOTOPBIX MHOTOYWICH f (X) = X3 + <‘31X2 — X+Db nenurcs na gD(X) = x? -1.

8.JloxaxuTe cnencTBus U3 TeopeMsbl besy:

a) (x"—a")i(x—a) npn Vn;

6) (x*" —a® ):(x+a) npu Vn;

9. Haitnure f (Xo) (o ompenenenuro u no cxeme ['opHepa):

a) f(x)=5x*—7x>+8x* —3x+7, X, =3;

6) T(x)=x*+2ix° —(L+i)x* =3x+(7+i), X, =—i;

10 HaiiuTe 9acTHOE M OCTATOK OT AeTeHns | (X) Ha X—C:

f(x)=x"—-2x*-x*+2x+5,¢c=7

11. C momompro anroputMa EBkiinaa HalimuTe HanOOMBIINI OOIIUI JeTUTEeTh MHOTOYWICHOB:

f(x)=x*+2x*+2x* +2x+2 u p(x)= x>+ 3x+2;

12. Honb3yscy aaropurmMoM Epknuaa, mopdepute MHorouneHsl M l(X) u M 2(X) TaK, 4TOOBI BBIIOJHSIIOCH
paserctBo f (X) Ml(X)+ (D(X)- M 2(X) =d (X), roe d (X) = (f (X), (D(X)), eccmn (X) =2x*+3x*—3x* —=5x+2;
p(x)=2x* +x* —x-1.

13 Yemy paBeH nokaszaTeslb KpaTHOCTU KOPHS:

X, =—1 ans muorounena f(x) = X% —6x* —4x® +9x% +12x +4;

14 Pa3noxxuTe Ha HENIPUBOAUMBIE MHOXKHUTENN HaJl TIOJIEM JASHCTBUTENbHBIX YUCE:
1. x* +7x* +16

2 x® +x* +x?

15. Otaenure kpaTHBIE MHOKUTEIN MHOTOUJICHA!

1. f(x)=16x* —8x+3;

4 2

2. f(x)=x*+3x%+5x% +5x + 2;

16. Haitaure ycnosue, npu kotopom | (X) = x> +ax’ +b umeer JIBOITHOM KOPEHb, OTJIMYHBIN OT HYJIS.

17. Haitaure ycinosue, npu KoTopom | (X) = x° +10ax® +5bx + C nmeer TPOWHOU KOPEHB, OTJIMYHBIN OT HYJIS.

18 Muorounen f (X) 4eTBEPTOH CTEMEHHU CO CTapIIMM Ko3DOHUIMEHTOM paBHBIM 1, HMeeT uncio —2 TpexkpaTHbIM
KOPHEM M TIpH JieieHnH Ha X + 3 1aer ocTaTok, pasHeiii — 1. HaifauTe 3T0T MHOTOUIEH.

19 Haiizute uacTHOe OT JeieHuss MHOrowneHa | (X, y) =3x° + y5 + X4y + Xy4 + 4X3y2 + 2X2y3Ha
MHOTO4JIEH (p(X, y) = X2y + Xy2 +3x° + y3 :
2 2
20 PasoxuTe Ha MHOXHTEIH | (X, Y, Z) = X3 +XYZ+XZ+Y Z— y3

21 Jlokaxure, ut0 X° + y5 - x4y - Xy4 > O mpu Bcex MOTOXHUTEIBbHBIX 3HAUCHHUSAX X H Y

22. BrIpasute uepes yIeMeHTapHble CHMMETPUIECKHE MHOTOWICHB:
a) f (le Xy X3) = (X1X2 + X3)(X1X3 +X; )(X2X3 + Xl);
2 2Y,2 2Y,2 2
6) (4%, %) = (2 + %, + X2 )+ 3 + 3 [0 + 3., + %)
23. Haiigute 3HaYeHWE CHMMETPHUYECKOTO MHOTOYJICHA f (Xl, Xy, X3) OT KOpHEH MHOrousjieHa qD(X),
(X0 %0 %)= X2+ C + ¢ —3x%,%,  ¢o(x)=2x"+x-10;
24. N36aBpTeCh OT areOpandecKoi palnoOHAIBHOCTH B 3HAMEHATENIE IpooOu:

3¥3+7

Y9-233-2

25. JIOKa)XHTe, 9TO MHOTOWICH | (X) JIEJINTCS. Ha MHOTOWIEH (X) TOTJa U TOJIBKO TOTJA, KOT/1a BCE KOMIUIEKCHBIE

KOPHH MHOT'O4JICHA g (X) SBJIAOTCS KOPHAMU MHOT'OYJICHA f (X) .
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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMC)KyTO‘IHOﬁ aTTeCTaluu

3l 3k+1 3m+2
26. Jlokaxure, 4To mpu Jro0ObIX HaTypaidbHbIX |, K, M MHorowieHn f(X): X¥ 4+ X7+ x*™ nenures ma

MHOTOYJIEH g(x) = X%+ Xx+1.
27. PasNoxuTe MHOTOWICH HA MHOYKUTENH HaJl OJIEM KOMILIEKCHBIX YHCE:
a) f(X)=x*+16;06) f(x)=x"+4i;8) F(x)=x>+@Q+i)x+i.
28. Pa3nokuTe MHOTOUNIEHbI HA HEMPUBOMMbIE MHOKUTENH Hal [OJIEM JIeHCTBUTENbHBIX YHCE:
a) f(x)=x*+2x+3
29. Pemmte ypaBHeHUs:
a) 3x®—8x+8=0;
6) x> —3x*+3=0.
30. HaiinuTe pannoHaabHbIE KOPHA MHOTOYICHOB!
a) f(x)=x*+5x>+9x* —x-14;
6) f(x)=8x"*+2x%9x* —2x+1;

31. HOJ’ILByHCL KpUTCpuemM 3ﬁ3eHHITeI7[Ha, JOKaKUTC HCIPUBOAMMOCTb MHOTOYJICHOB HaJ MOJIEM palfuOHAJIbHBIX
YHUCCII:

a) f(x)=3x*-15x* +10x* —20x+35; 6) f(x)=x*-12x*+36x-12.

KpuTepuu OLCHKH PEIICHHBIX 3aa4:

MaKCHMAIIbHBIN OalT 3a PENICHHYO 3aa4y CTABUTCS B CITydae, eCIlli 3ajlaua pelieHa IpaBuiibHO, TaHbl 000CHOBaHHMS,
MOSICHEHHsSI K KQXKIOMY JTally pelleHUs 3aa4r; 00yJaoIuiicsi 3HAeT BCE ONMPEACIICHUS U CBOMCTBA MOHATHIA, HCTIOB3YEMBIX
MPU PELICHUH 3a/1a4H.

0 6asoB 3a/1aua He PelIeHa WK 32 OTKa3 OT PEIICHHUs 3a1a91

5 — oby4aroluiics 3HaeT TEOPHIO, OOYUAIONIMIACS PelIaeT 3a4a4uy M0 HABOASIIMM BOIPOCAM MPEIoAaBaTe]is;

15 — oOy4aromuiicss 3HaET TECOPUIO, OOYUAIONIMIACS 3HACT AJTOPUTMBI PELICHUS 3a7a4H, CAMOCTOSTENBHO PEIIacT,
OOBSICHSISI KaXK/IBIH ATAIl PEIICHNUS;

20 - obyuaromuiicss 3HaeT TEOPHIO, OOYUYArOUIMIICS 3HACT AIrOPUTMBI PELICHHS 3a1a4Yd, CAMOCTOSTENIBHO PEIIacT,
OOBSICHSIS KaXKIBIH ATAIl PEIICHUs, IPEIaracT CBOe (OPUTHHANIBHOE) PEIIICHUE.

4 cemecTp — KOHTpOJbHas paboTa

TpeboBanue K MpoLeIype OLEeHKHU:

[Tomemenue: ocoObIX TpeOOBaHMI HET

Ob6opynoBanue: He TpeOyeTcs

HHcTpyMeHThIL:

PacxonHble MaTepraibl: TEKCT KOHTPOJIHHOW PabOTHI

JlocTyn K TOTIOTHNUTENBHBIM CIIPAaBOYHBIM MaTepHallaM: He MPeayCMOTPeH
Hopwmsl Bpemenu: 90 MuHyT

Meroauueckre MaTepHalbl, ONpPEASNSIONINE IPOLEAYPY U KPUTEPUH OLIEHUBaHHUS COPMUPOBAHHOCTH KOMITETEHIMN
P IPOBEJCHUN IIPOMEXYTOYHOH aTTeCcTaIlH

Kpurepun oueHuBanus cHOpMUPOBAHHOCTH KOMIIETCHIMH, (HOpMbI (TIPOLEAYphl) OLEHUBAHUS NPE/ICTABICHBI B
banibHO-peHTUHTOBOM KapTe JUCLMIIMHBL.

ChopMHPOBaHHOCTh YHHBEPCAIBHBIX KOMIIETEHIMH Ha YpPOBHE «3HAET», «yMeeT» IpoBepsiercsi B (opme
KOHTPOJILHOM paboTHI, 3a4eTa ¢ OLEHKOW M 3k3aMeHa. KoHTponbHBIE pabOTHl ayIMTOpHBIC paccUMTaHHbIe Ha 90 MUHYT
00ydJalomuiics BBIOJIHIET KOHTPOJIbHYIO paboTy B TedeHre 90 MUHYT, IIOKa3bIBasi yMEHUE peIlaTh 3aJa4ud ¢ MOSCHEHUEM U
apryMeHTalMed pemeHnss W BbIOOpa Merona pemieHus 3axaun. Ha 3adere oOydwarommiics AEMOHCTPHPYET 3HAaHUS
OTIpeJIeTICHUI OCHOBHBIX NOHSTHI, TEOpPEM; yMEHHE pemaTh 3a/laud M IOSICHATH MX pemenne. Ha sk3ameHe oOydaroniuiics
JIEMOHCTPHUPYET 3HAHMS OINpEEICHH OCHOBHBIX HMOHATHH, TE€OpPEM; YMEHHE JO0Ka3blBaTh CBOWCTBA MOHATHI U TEOPEMBI,
pemaTh 3a/1a4u U MOSICHATh UX pPEIIeHHE.
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