[loKyMeHT noamca npoctoit anektpoHHMMHABMETEPCTBO IIPOCBELEHM S POCCUCKON ®EJIEPALIIN

WndopMaums o Bna ﬂéhgg@panLHoe rOCyapCTBCHHOE OIOKETHOES 00PA30BATEIILHOE YUPEKICHHE BBICIICTO 00pa30BaHus
®UO: Kucnosa Hatanbs HukonaegzaMapcKkuii rocyAapCTBEHHbIN COLMaIbHO-TIENarOrNYeCKUM YHHBEPCUTET
[omxHoctb: MpopekTop no YMP u kayectBy 0b6pa3zosaHus

fiara noanvcanus: 27.02.2024 13:23:12 Kagpenpa pusnukn, MaTeMaTHK} U METOMKH 0OYdeHHS
YHUKanbHbI MPOrpaMMHbIA KIKOY:

52802513f5b14a975b3e9b13008093d5726b159bf6064865ae65096a966c035

VY1Bepxaaro
[TpopekTop 1o y4eOHO-METOAMIECKOM
paboTe U KauecTBy,00pa30BaHUs

7Tt /,—' H.H. Kucnosa

NBantok Mapus EBrenbeBHa

®OHJI OHEHOYHBIX CPEACTB
JUTSL IPOBEICHUST TIPOMEKYTOUHOM aTTECTAIMH 10 TUCITUTUINHE
«Anrebpay

Hampasnenue noaroToBku:
44.03.05 Ileparoruueckoe oOpazoBaHue (¢ ABYMs MPO(UISIMU OATOTOBKH)
Hamnpasnennocts (mpodusis):
«Marematuka» u «Pu3uka»

KBanudukariys BbITYCKHUKA

bakamasp
Paccmotpeno Onobpeno
ITporokon Ne 1 ot 25.08.2020 HavanpHuk VYnpasneHns
3acenanus kadenpsl GU3MKKA, MATEMAaTUKU U METOAMKH 00pa3oBaTeIbHBIX IPOTrpaMM
00y4eHus <7\\_
™~ H.A. Jlomanuna

Camapa 2020



DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

INosicHuTenpHas 3anucka
@®onyn oueHounslx cpeactB (manee — ®OC) i MPOMEXKYTOUHOH aTTECTALMM IO JUCLUILIMHE «Anredpa»
pa3paboTaH B COOTBETCTBHU C (eiepaIbHBIM F'OCYAapPCTBEHHBIM 00pa30BaTe/IbHBIM CTaHAAPTOM BBICILIETO0 00pa30BaHMs —
OakanaBpuaT 1o HampapieHUIo noarotoBku 44.03.05 [legaroruueckoe oOpa3oBanue (C AByMs MPOGMIIMHU MOATOTOBKH).
VYTBepkaeH nprkazoM MuHHCTEpCcTBa oOpa3oBaHMsl U Hayku Poccuiickoit denepanyu ot 22 despans 2018 1. Ne 125
OCHOBHOM TPO(ECCHOHANBHON 00pa30BaTeNIbHONW MmporpamMmoii Beicmiero oOpasoBanus 44.03.05 Ilemarormueckoe
obpazoBanue (C AByMs NpOQWIAMH TOATOTOBKH), mpodmmn «Marematnkay u «DPu3nmka» ¢ ydeToM TpeOOBaHHN
npogeccuoHanpHOTO cTaHnapTa «[lemaror (megaroruueckast qesITEIBHOCTD B cepe TOMIKOIBHOTO, HAYaIFHOTO 00IIero,
OCHOBHOTO OOIIEro, cpemHero oOmero oOpa3oBaHus) (BOCIHTATENb, YYHTENb)», YTBEPKACHHBIH NPHUKA30M
MuHHCTEpCTBa TPYAa U COIMaNbHOI 3amuThl Poccuiickoit @enepannu ot 18 oxtsa6ps 2013 1. Ne 544H (3aperucTpupoBan
MunncrepcTBoM roctuitui Poccuiickont @enepanmu 6 mexadps 2013 r., peructpannonssrid Ne 30550), ¢ n3MeHeHUIMY,
BHECEHHBIMHU NpHKa3aMu MUHHCTEpPCTBA TPYyJa U COLMabHOM 3amuThl Poccuiickoit ®@enepanun ot 25 nexadps 2014 r.
Ne 11151 (3apeructpupoBan MunucrepcTBoM roctunun Poccuiickoit @eneparuu 19 despais 2015 r., peructpalioHHbINA
Ne 36091) u ot 5 aBrycta 2016 1. Ne 4221 (3apeructpupoBan MuHucrepctBoM toctuuiuu Poccuiickoit denepaunu 23
aBrycrta 2016 r., perucrpanuonHsiit Ne 43326).
Hens ®OC a1t npoMexXyTOYHOH aTTeCTallii — YCTAaHOBIICHHUE YPOBHS C(hOPMHPOBAHHOCTH YacTH KOMIETECHIIUH —
VK-1 (YK-1.1, YK-1.2, .VK-1.3)
3agaun ®OC 111 NPOMEKYTOYHOW aTTeCTalMM - KOHTPOJIb KadecTBA W YPOBHS JOCTHKEHHUS PE3yJbTaTOB
o0ydeHust mo (GopMHpPYEMBIM B COOTBETCTBHH C Y4eOHBIM IUTaHOM KommeTeHIwsM: YK-1 CrocoOeH ocyIiecTBIsTh
MIOUCK, KPUTHYECKUH aHAIW3 W CHHTE3 MH(POPMAIMH, NMPUMEHATh CHCTEMHBIH IOIXOM VISl PEIICHUS IOCTaBJICHHBIX
3amadq
VK-1.1. Ananuzupyer 3a1auy, BbIAEIAS 3TAbl €€ PELICHMs, ASHCTBUS 110 PELICHUIO 3aJa4n
3Haer:
- 0a3oBBIC MaTeMaTHUECKHE Mojenu (ypaBHEHHE, HEPaBEHCTBO, CHCTEMAa PaBHEHWH M HEPAaBEHCTB, (yHKIHS,
MHOTOWIEH, MaTpHLia u 1Ip.)
Ywmeer:
- paboTaTh ¢ OCHOBHBIMH aNTeOpandecKUMH MOAEIIMHI
VK-1.2. Haxomurt, KpUTHYECKH aHAJIM3UPYET W BBHIOMpaeT HHGPOPMAIMIO, HEOOXOAMMYIO ISl PEUICHUS
IIOCTABJICHHOM 3a/1a4u
3HaeT:
- TEOPETUUECKUE IIOJIOKCHUS JMHEHHON anreOpsl (TEOpUs MATpPHUIl, ONPEAEIMTENH, CHCTEMbl JHMHEHHBIX
ypaBHEHHH, apu()METHIECKOE N-MEPHOE BEKTOPHOE ITPOCTPAHCTBO), TEOPUU KOMITJIEKCHBIX YHCEI;
- TEOPETUUECKHE MOJIOKEHMSI aJreOphl MHOTOWICHOB (MHOTOWIEHBI OT OJAHOW NMEPEeMEHHOH, MHOTOWICHBI OT
HECKOJIBKMX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCJIOBBIMH TOJISIMN);
- TEOPETHUUECKHE TOJIOKEHNUS IPOCTPAHCTB (JINHEHHbIE (BEKTOPHbIE) IIPOCTPAHCTBA, JIMHEIHBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JINHEHHBIE onepaTopsl (IIpeodpa3oBaHus) BEKTOPHOTO MPOCTPAHCTBA);
- TEOPETHUECKUE IMOJIOKEHMS alre0pandeckux CTPYKTyp (TpyHNbl, KOJIbla, MOJsS, TEOpHsS MAEIHMOCTH B
MIPOU3BOJIBLHOM KOJIBIIE);
Ymeer:
- JOKa3bIBaTh OCHOBHBIE TEOPEMBI IMHEHHON anreOphl, anreOpsl MHOTOWIEHOB, aNre0pandeckux CTPyKTyp;
- KpUTUYECKH aHAJIM3UPOBATh U BBHIOMPATh MH(OOPMALIUIO B COOTBETCTBHH C alredpandeckoii 3aaueit
YK-1.3. PaccmarpuBaeT pa3iauyHbIe BApHAHTHI PELICHUS 3a]a4H, OLICHUBAET UX MPEUMYIECTBA U PUCKH
YMeeT: MPUMEHATh TEOPETHYECKUE IOJI0KEHHS JMHEHHON anreOpbl, TEOPUH KOMIUIEKCHBIX YHCEN, anreOpbl
MHOTOWIEHOB, alNreOpandecKux CTPYKTYP K PEIICHHWIO MAaTeMaTHYECKHX 3ajad, BHIOMpaeT Hanbosee parMOHAIbHBIN
croco0 perieHus

1 cemecTp — KOHTpOJIBHAsA paboTa

TpeboBaHue K MPOIETyPE OIICHKH:

ITomemienne: ocoObIX TpeOOBaHU HET

O6opynoBaHue: He TpeOyeTcs

MNHcTpyMeHThI:

PacxomHbie MaTepHabl: TEKCT KOHTPOJIBHOM paboTh

JlocTy K TOTIOTHUTETHHBIM CIIPABOYHBIM MaTepHajiaM: He MPEeIyCMOTPEH

Hopwmst Bpemenn: CTyJeHT BBINOJHIET KOHTPOJIBHYIO paboTy B ayANTOPUH, BpeMsl BBIIIOJIHEHHS 90 MUHYT

KoMIutekT o1ieHOYHBIX CPeCTB TSl HPOBEAEHUS TPOMEXYTOUHON aTTeCTalluH
[TpoBepsiemast KOMIIETEHIINA :
VYK-1 CnocobeH ocymecTBIATh HOUCK, KPUTHYECKUH aHaIN3 M CHHTE3 MH(POPMAIMH, NPUMEHSTH CHCTEMHBIH
MOJXOJ JUIsl PEILICHNUS TOCTABJICHHBIX 33124
VK-1.1. Aranmuzupyer 3a1aqy, BBIIEISS dTANbl €€ PEeIICHIs, IEHCTBUS 110 PEIICHUIO 3a1a9H
3HaeT:
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

- 06a3oBBIC MaTeMaTHYECKHE MOAenu (ypaBHEHHE, HEPABEHCTBO, CHCTEMa PaBHEHHMH M HEPABEHCTB, (DyHKIUS,
MHOTOIEH, MATPHUIIA U Jp.)

Ymeer:

- paboTaTh ¢ OCHOBHBIMH aNTeOpandecKIMH MOJEIISIMHI

VK-1.2. HaxoauT, KpUTHYECKH aHAIM3UPYeT M BHIOMpaeT WHPOPMAINIO, HEOOXOAWMYIO IS pEIICHHUS

TIOCTaBJICHHOH 3a71a4u

3HaerT:

- TEOPETUYECKHE IIOJIOKCHUSI JIMHEWHOW anreOpbl (Teopusi MaTpHll, ONPENENUTENH, CUCTEeMbl JIMHEHHBIX
ypaBHEHHH, apu(h)METHIECKOE N-MEPHOE BEKTOPHOE NIPOCTPAHCTBO), TEOPUH KOMITTICKCHBIX IHCET;

- TEOPETUUECKHUE MOJIOKCHUS anreOpsl MHOTOWICHOB (MHOTOWIEHBI OT OJHOW IEPEMEHHOW, MHOTOWICHBI OT
HECKOJIBKUX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIOBBIMH MOJISIMN);

- TEOPETUUECKHE TIOJIOKEHNUS IPOCTPAHCTB (JINHEHHBIE (BEKTOPHBIE) IIPOCTPAHCTBA, JIMHEITHBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JITHEHHBIE ONlepaTophl (IIpeoOpa3oBaHus) BEKTOPHOT'O ITPOCTPAHCTBA);

- TEOPETUYECKHE TIOJIOKEHUs alreOpanvyeckux CTPYKTyp (TpyHIbl, KOJIbIa, IOJS, TEOpHs JIEJIMMOCTH B
MIPOM3BOJILHOM KOJIBIIE);

Ymeer:

- JIOKa3bIBaTh OCHOBHBIE TEOPEMBI JIMHEHHOM aireOpbl, areOpbl MHOTOYJICHOB, alre0pandeckux CTPYKTYp;

- KpUTHYECKH aHAIN3UPOBATh U BBHIOMpaTh MHGOPMAIMIO B COOTBETCTBHH C alreOpanvyecko 3amaueii

YK-1.3. PaccmaTpuBaeT pa3iaudyHbIC BAPUAHTHI PELICHUS 3aa4H, OLICHUBAET UX MPEUMYIIECTBA U PUCKH

YMeeT: MPUMEHATh TEOPETHUYECKUE TTOJIOKEHUs JTMHEHHON anreOpbl, TEOPUH KOMIUIEKCHBIX YHCEJ, aareOphl
MHOTOWICHOB, alNreOpandecKux CTPYKTYP K PEIICHHWIO MAaTeMaTHYECKHUX 3ajad, BHIOMpaeT Hawbosee parjMOHAIbHBIN
croco0 pereHuns

Tum (popma) 3agaHus: KOHTPOIIEHAS paboTa COCTOUT U3 CEMU 3aJaHUH .
IIpumMep THUMOBBIX 3a1aHUM (OLIEHOYHBIE MaTEPHAIIBI):
[TpumepHBIi BapHaHT KOHTPOJILHOM paboOTHI

1. BrimosHute nenicTBus

1 -1 0
2 -4 3 5 1 -1}
2 -1 1 0 4 -2)|1 1 5 13 -5 0)|-21 4
. + .
01 -12 3 5 0 3 4 01 2 -1 1 3
0 -2 1 -1 2 1
3 0 5
2X) —Xp + X3 — X4 +4x5 =1
2. Pemure cucrem aBHEeHUI MeTogoM ['aycca .
yIp Y —4x; +2x) —3x3+2x4 +5x5 =2
X1 +3xy —2x5 +4x5 =-3
3. Pemmre cuctemy ypaBHeHHIt o hopmynam Kpamepa, BEIIOIHUTE TIPOBEPKY

X1 +3x, +4xg3—x, =7
—X+Xy+x4=-3
4x; —2xy + 2x3 —6x4 =14
2x,+4xy —x3—x4 =-3
4. Pemnre cucreMy ypaBHEHHI! C TOMOIIbIO 00paTHOW MaTPHUIIBI 23+ xp + 733 =1
X +4x3=-3
—2x1 +.XZ —SX3 =15
5. Brrunciure:

(7+8i)—2-3i)+(27+34i)
(11-i)—(2+3i)4+5i)

6. Ha KOMIIJIEKCHO# TUIOCKOCTH HaiIUTe BCE TOYKHU, N300paKaIOIINE KOMIUIEKCHBIC YUCIIA Z, YIOBJICTBOPSIOIINE
CIIEYIOUINM YCIOBHSM:

lz|>1 _
z+1<2’

7. Boluuciure:
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

OHGHO‘IHLIﬁ JIMCT K TUTIOBOMY 3aJaHUIO

Kpurepuu ouenku Bbamnel

CTYACHT 3HACT TCOPHUIO, CTYACHT Ipeiaract CXemy peHICHUA CTYIACHT, 0-2
3HACT AJITOPUTMbI PCHICHUS 3ada9n

CTYACHT 3HACT TCOPHIO, CTYACHT 3HACT aJITOPUTMbI PCHICHHUA 3aJayu, 3-4
camocmosimeilbHo peuiaem, 00BACHSAA KAXNCODLU DMAN peuernus

CTYJICHT 3HAeT TCOPHIO, CTYJCHT 3HAET AJITOPUTMBI pelieHus 3amayu, | 5-10
CaMOCTOSTENILHO PEIIaeT, OOBACHSS KaX bl 3TAll PEIICHUs, npediazaem
c6oe (opucunanvroe) peuietue

1 cemecTp — 3K3aMeH
TpeboBaHue K IPOLETyPE OLCHKH:
[TomemieHne: 0cOOBIX TPeOOBAaHMUI HET
ObopynoBanue: He TpedyeTcs
WHcTpyMeHTBI:
Pacxonnblie MaTepuanbl: OMIETHI K 3K3aMEHY
JloCTyn K IOTOJIHUTEIbHBIM CIIPABOYHBIM MaTepHajiaM: He IPeLyCMOTPEH
Hopwmsl Bpemenn: 30 MUHYT Ha TOATOTOBKY, 10 MUHYT Ha OTBET
Buner k 3x3aMeHy COCTOHUT U3 JIBYX TEOPETUYECKUX BOIPOCOB U OJHON 3a7auu.
KoMIIeKT OIleHOUHBIX CPEICTB ISl IPOBEACHUS IPOMEXKYTOUHO aTTecTauu
KoMIieKT OIleHOUHBIX CPEeNICTB JUIs IPOBEACHUS IPOMEKYTOUHOI aTTecTaluu
IIpoBepsieMasi KOMIETEHLINS :
VYK-1 CnocoOeH oCymeCTBIATh MOWUCK, KPUTHUSCKUH aHANW3 W CHHTE3 HH(GOpPMAINH, TPUMEHSITh CHCTEMHBIN
TIOJIXO JUISl PEILICHNUS TOCTAaBJICHHBIX 3312
VK-1.1. Ananuzupyer 3a1auy, BbIAEIAS 3TAbl €€ PELICHMs, ASHCTBUS 110 PELICHUIO 3aJa4n
3HaerT:
- 0a3oBBIC MaTeMaTHUECKHE MoAenu (ypaBHEHHE, HEPaBEHCTBO, CHCTEMAa PaBHEHHMH M HEPAaBEHCTB, (DyHKIHS,
MHOTOYJIEH, MaTpHIla U Jp.)
VYmeer:
- paboTaTh ¢ OCHOBHBIMH aNTeOpandecKUMH MOACIIMHI
VK-1.2. Haxomurt, KpUTHYECKHM aHAJIM3UPYEeT W BBIOMpaeT HH(POPMAIMIO, HEOOXOAMMYIO MJIsl PELICHUS
TIOCTABJICHHOH 3a71a4H
3HaerT:
- TEOPETUYECKHE IIOJIOKCHUSI JIMHEWHON anreOphl (TE€opusi MaTpHI, ONPENENUTENH, CHUCTEeMbl JIMHEHHBIX
yYpaBHEHHH, apu(h)METHIECKOE N-MEPHOE BEKTOPHOE ITPOCTPAHCTBO), TEOPUU KOMITJIEKCHBIX YHCEI;
- TEOPETUUECKHE MOJIOKEHMSI aJreOphl MHOTOWICHOB (MHOTOWIEHBI OT OJHOW NMEPEeMEHHOH, MHOTOWICHBI OT
HECKOJIbKUX NePEMEHHBIX, MHOTOUWIEHBI HaJl YUCIIOBBIMH TOJISIMH);
- TEOPETUUYECKHE TOJIOKEHNUS IPOCTPAHCTB (JINHEHHbIE (BEKTOPHBIE) IIPOCTPAHCTBA, JIMHEITHBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JINHEHHBIE onepaTopsl (IIpeodpa3oBaHus) BEKTOPHOTO MPOCTPAHCTBA);
- TEOPETHUECKUE IMOJIOKEHHS alre0pandeckux CTPYKTyp (TpyHmbl, KOJIbla, MOJsS, TEOpHsS MAETHMOCTH B
IIPOHU3BOJILHOM KOJIBIIE);
Ymeer:
- JOKa3bIBaTh OCHOBHBIE TEOPEMBI IMHEHHON anreOphl, anreOpsl MHOTOWIEHOB, aNre0pandeckux CTPyKTyp;
- KpUTHYECKH aHAIN3UPOBATh U BHIOMPATh MH(POPMAIIHIO B COOTBETCTBUH € anreOpandeckoil 3agayen
YK-1.3. PaccmarpuBaeT pa3nuyHble BapHAaHTHI PEIICHUS 33/1a4H, OLCHUBAET UX NMPEHMYIIECTBAa U PUCKU
YMmeeT: IpUMEHATh TEOPETHYECKHUE MOJI0KEHUS JIMHEHHON anredpsl, TEOpUH KOMIUIEKCHBIX YHCEII, anreOpsl
MHOTOWIEHOB, alreOpandecKux CTPYKTYp K PEIICHHI0 MaTeMaTHYEeCKHUX 3ajad, BHIOMpaeT HauOosee parMOHAIbHBIN
croco0 perieHus

[IpuMep THUMOBBIX 3aJaHUN:

Bomnpocs! k 3k3aMeny

1. Marpuusl: onpejeneHue, pa3sMepHOCTb, BUABI MAaTPULL.

2. Omepanuu HajJ MaTPUIAMH: CJIOXEHHE, YMHOXEHHE Ha YHCIO, YMHOXCHHE MATpHIl, TPAaHCIIOHHPOBAHUE,
MIpaBHJiIa BEITIOJIHEHNS ISHCTBUI HaJl MaTpUIIaMH, CBOHCTBA omnepanuii. CorlacoBaHHOCTh MaTpPHII.

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

4. IlepectanoBKH. YeTHOCTH MTEPECTAaHOBKH.

5. Onpenenurtenu n-oro nopsaka. CBOKWCTBa onpeaenuTeNen

6. PaznoxxeHue onpenenureneil no 3neMeHTaM psifa. MeToas! BBIYMCIECHUS ONpeenuTeneit

7. Cucrtembl JMHEWHBIX ypaBHeHUI. OcHOBHBIE NMOHATHS (KO3((UIMEHTHI, NEepeMEeHHBIC, CBOOOAHBIC YIICHBI,
peleHe, KOpHH).

8. Pemenue cucrem TMHEHHBIX ypaBHEeHUM MeTonoM ['aycca

9. Penienue cucteM n JIMHEHHBIX YpaBHEHUH ¢ n Hen3BecTHBIMHU (hopmyisl Kpamepa).
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

10. Omnpenenenue, yCiIoBUE CYIIECTBOBAHMS 00PaTHOW MaTPUIIBL.

11. Onpenenutens Npou3BeACHNUS KBaJPaTHBIX MaTPUII.

12. MeTo sl HAXOXKICHUS OOPATHOM MATPUIIBL.

13. MartpuuHble ypaBHEHHS. 3alUCh U PELICHUE CUCTEM JIMHEHHBIX ypaBHEHUH B MAaTpHYHOH (opme.

14. Apudmerryeckoe n-MepHOE BEKTOPHOE IPOCTPAHCTBO.

15. JluneiiHas 3aBUCUMOCTb BEKTOPOB.

16. Panr 1 6a3uc KOHEYHOH CHCTEMBI BEKTOPOB.

17. PaHr MaTpuLbl, METO/BI €T0 BBIYUCIICHUS.

18. Kpurepuii COBMECTHOCTH CHCTEMBI M JTHHEHHBIX YpPaBHEHUH C N HEM3BECTHBIMH, €0 MPIMEHEHHE K PEIICHUIO
CHCTEM JINHEHHBIX OJJHOPOJHBIX YPaBHEHUH.

19. Anrebpandeckas ¢opMma 3allMCH KOMIUIEKCHOTO 4mcia. JledcTBHA Hag KOMIUICKCHBIMH YHCIAMH B
anrebpanveckoit popme.

20. 'eomeTpuyeckas HHTEPIIPETAIUsl KOMIUIEKCHOTO YKcia. Moaylb, apryMeHT.

21. TpuroHomerpuueckas (opma 3amicl KOMIUIEKCHOTO uucia. J[eHcTBUS Haj KOMIUIEKCHBIMH YHCIaMHU B
TPUrOHOMETpUYECcKOH popme

O11eHOUHBIH JIUCT K TUIIOBOMY 3a/laHHIO

0 O6aIoB — TEOPETUUECKHUI MaTepral He OCBOEH WIIM 3a OTKa3 OT YCTHOTO OTBETa

10 - cryneHT 3HAET ONMpeNeICHUs pACCMAaTPUBAEMBIX TIOHATHH 1 UX CBOWCTBA

15 - crymeHT 3HaeT OmpeleNeHHus PaccCMaTPHBAeMBIX MOHATHH W WX CBOICTBA, yMEeT JOKa3bIBaTh CBOMCTBA,
yMeeT JOKa3bIBaTh OCHOBHEIC TEOPEMEI

[IpuMep THIOBBIX 3a1aHUI (3a0a49H)

1. BeimosHuTE A€iicTBUA:

2 0 1)(-3 1 O
-2 3 2|10 2 1
4 -1 5 0 -1 3

2. Haiiiute 3HaueHue MHOrowIeHa | (X) =x*-5x+3 ;e X=A= _31
3. Boruncnute AB — BA:
2 10 3 1 -2
A=|1 1 2| B=|3 -2 4
-1 2 1 -3 5 -1
4. Beluuciure OnpeneauTenu:
a a a 1 -2 -
Hfa a x,2|0 1 3
-a —-a Xx -3 2 -
5. Haiigute xakue-mubo pemeHus ypaBHEHUS:
1 x x2 X
1 1 1 1 _0
1 -1 1 -
1 0 0 O
6. PemuTe cucTemMbl TMHEHHBIX ypaBHeHUH MeToqoM ["aycca:
Ax, +2x) +4x, —x, =1 2x, —4x, +3x, - 2x, =3

2x1+x2+3x3=—3 9 xl—2x2—2x3—x4:—2

—2x,—3x, —Tx,+3x, =14 3x, —6x, +5x, —3x, =5
8x, +6x, +12x, —5x, =-13 4x, —8x, —3x; —4x, =-3
7. Pemmte cucTeMbl IMHEHHBIX ypaBHEHHH 110 hopmysiam Kpamepa:
2x, — X, +x;—x, =1
2x, —x, +3x, =3 S
X +3x,—x;—x,=0
) qx+x,+x,=4 ;
3x, +2x, +3x; - 2x, =1
3x, —x,—x;,=0
X =X, =Xz +X, =2
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

8. Pemure cucteMsl IMHEHHBIX OJJHOPOAHBIX YPaBHEHUIH
4x, +2x, +4x; —x, =0 2x, —4x, +3x;—2x,=0

2x1+x2+3x3=0 xl—2x2—2x3—x4:0

1) ;2)

~2x,~3%,~7x,+3x,=0 |3x,—6x, +5x, —3x, =0
8x, +6x, +12x, —5x, =0 4x, —8x, —3x,—4x,=0

9. Pemnre cucTeMbl JIMHEHHBIX YPaBHEHUH B MAaTPUYHOM (hopme

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

10. Bplumcnute JTUHEHHYHO KOMOWHAIIMIO BEKTOPOB 5b1 - 6b2 + 7b3 — b4 , €clik b1 =a,—a, +4a,,
b,=2a -a,, by=a +2a,-3a,, b,=a +a,+2a,, e a =@-12-2), a,=@1L-1-1,
a; =(3,0,-12).

11. Pemute ypaBHEHUE 2a1 + 3a2 —a;— Tx = a,, rme = (—1;2;—3;4), a, = (—1;—1;—1;5) ,
a, =(2,-5;-13), a, =(2,1-2;-1)

12. Jlana cucrema sexropos @, = (L14,2), a, =(1-1-2;4), a, =(0;2,6;-2), a, =(-3,-13,4),
as =(-10,-4;,-7).

Bynmer nm cucrema BEKTOPOB JIMHEHHO 3aBMCMMa? MOXHO 1M NPEICTABUTh BEKTOP (5 B BUJIE JIMHEHHON

KOMOHHAITUU BEKTOPOB dy, Ay, Ay ?

25 31 17 43
13. Haiinute paHr MaTpHLbl 75 94 53 132
75 94 54 134
25 32 20 48
14. VlccnenyiiTe 1 peIinTe CUCTEMbI IMHEHHBIX YPaBHEHHM:
4x, +3x, —3x;—x, =4 X, —2x,+3x;,—4x, =4
3 3xl—x2+3x3—2x4:1; 2 X, =Xy +x, =—3
3x,+x,—x,=0 x, +3x, -3x, =1
S5x; +4x, —2x;+x, =0 —7x, +3x; +x, =3

15. Haiinure 1eHCTBUTENBHBIE YUCHIA X U Y, €CIIH:
(x+3iy)+(2y -3ix) =1+2i;

16.Pemute ypaBHeHuUs:
1) 2+2Z =3+1i; 2) zlImz=-i.

17.Berancnure:
(7+8i)-2-3i)+(27+34i)

(11-i)—(2+3i)4+5i)
18.Pemute ypaBHEeHuE:

922 +62+10=0

19. Ha kOMIUIEKCHOW IUIOCKOCTH HaWIuTe BCE TOYKH, H300pakaromue KOMIUICKCHBIE dHCTa Z,
YIOBJIETBOPSIOUIUE CIEAYIOIIUM YCIOBUSIM:

2|21 2) Imz>2 um Rez<3.

|z+ﬂ£2'

20. Beraucnure:

[-\3+iy/3 1+i
. 2) 4 .
Y J75-5i ) V75 -3
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21. Nmerorcs Tpu OaHKa, KaXKIbIA U3 KOTOPBIX HAYHCIISET BKIAJUUKY OIIPEAEICHHBIH r00BOM MPOLEHT (CBOH 11st
Kaxaoro OaHka). B navane rona ]/ 3 Brmaxa pasmepom 6000 nen. ex. Bioxuiau B 6aHk 1, ]/ 2 Biiaga — B GaHK 2
OCTaBILIYIOCS YacTh — B 0aHK 3 M K KOHILy roJja CyMMa 3THX BKJIaJ0B Bo3pocia 10 7250 nen. ex. Ecnu Ob1 nepBoHayaisHO

]/ 6 Bxiaxa nonoxum B Gank 1, 2/ 3 —B6auk 2 u 1/ 6 - B 6aux 3, TO K KOHIIy rojJla CyMMa BKJiajia coctaBmiia 061 7200

JIEH. €11.; €CJIH OBI ]/ 2 BKJIaJa TOJIOKHIM B OaHK 1, ]/ 6 —p6ank2 u ]/ 3 — B 6ank 3, TO cyMMa BKJIAZIOB B KOHIIE TOJa

cocraBuia 061 BHOBB 7250 neH. en. Kakoii mpolieHT BHIDIadnBaeT Kax bl OaHk?
22. Yemy OyZIeT paBeH paHT MaTpPHILIBI

1-6 O 0 0
0 1-6 O 0
0 0 2-6 3
0 0 0 3-6

IIPY pa3JINYHbIX 3HAYCHUSX TTapaMeTpa 6.
23. Uccnenyiite cucTeMy JIMHEUHBIX ypaBHEHUI

2x, —x, +x,+x, =1,
X, +2x,—x,+4x, =2,
x, +1x,—4x, +11x, = A.
1. .43 1 .43

24. Ionaras @), =——+i—, @, = ———|——, onpexenure COln +a)2”,n el.
2 2 2 2
o n-1 -

25. Haiinure Bce KOMIUIEKCHBIE Yncna, yaosiaeTBopsiomue yenosuio X = X, rie X - CONpsiKEHHOE X.

Kputepuu oneHKH pemIeHHBIX 3a1a4:

MaKCHMAallbHBI 0ayl 3a pemICHHYIO 3aJady CTaBUTCA B CIy4ae, €CIM 3ajada peIIeHAa NpPaBUIBHO, TaHBI
000CHOBaHHS, TOACHEHHS K KaXXIOMY 3TaIly pelICHUS 3a7add;, CTYACHT 3HACT BCE ONpEACICHHS W CBOICTBA MOHATHH,
HCIIOJIB3YEMBIX IPH PELICHUH 3a1a4H.

0 GamyoB 3a/1aua He pelIeHa WM 3a 0TKa3 OT PelieHus 3a7auu

5 — CTyIeHT 3HaeT TEOPHIO, CTYACHT pellaeT 3a7ady 1Mo HaBOISAIINM BOIIPOCaM MPEroaaBaTels;

15 — cTymeHT 3HAeT TEOPHIO, CTYACHT 3HACT AJTOPUTMBI PEIICHHS 3aJa4yH, CAMOCTOSTEIILHO PEIIAeT, OOBICHISA
Ka)KJblH 3TaIl PELICHNUS;

20 - CTymeHT 3HACeT TEOPHIO, CTYACHT 3HACT AJITOPUTMBI PEIICHHSI 3aJa4H, CAMOCTOSITEIIBHO PEIIaeT, OOBICHSISI
KaXIBIH 3TAIl PelIeHNUs, IpeIaraeT cCBoe (OpUTHHAILHOE) pEIICHIE.

2 ceMecTp — KOHTpOJIbHas paboTa

TpeboBanue K nporeaype OLUEeHKH:

ITomemenne: 0coObIX TpeOOBaHUI HET

ObopynoBanue: He TpeOyeTCs

WNHcTpyMEHTSI:

PacxomHbie MaTepHaibl: TEKCT KOHTPOIBHOM paboTh

JlocTyn K NONOJHUTENBHBIM CIIPAaBOYHBIM MaTepHuaaM: He IPEAYCMOTPEH

Hopwmer Bpemenu: CTyIeHT BBIIOJIHAET KOHTPOJIBHYIO pabOTy B ayAUTOPHH, BpeMs BRITOTHEHNS 90 MUHYT

KoMIutekT o1ieHOYHbIX CpeCTB Tl HPOBEACHUS IPOMEXXKYTOUHOH aTTeCcTalin
[TpoBepsiemast KOMIIETEHIINS :
VYK-1 CnocobeH ocymiecTBIATh HOUCK, KPUTHYECKUH aHaIN3 M CHUHTE3 MH(POPMAIMH, NPUMEHSTH CHCTEMHBIH
TIOJIXOJI JUISl pEILICHNUS] TOCTAaBJICHHBIX 33134
VK-1.1. Ananusupyer 3aady, BbLAEISIS STAlbl €€ PEIICHUs, JEUCTBUS 110 PEIIESHUIO 3a1a41
3HaerT:
- 0a3oBBIe MaTeMaTHUecKHe Mojenu (ypaBHEHHE, HEPaBEHCTBO, CHCTEMAa paBHEHMH M HEPaBEHCTB, (QyHKIUS,
MHOT'OWIEH, MaTpuLia u JIp.)
VYmeer:
- paboTaTh ¢ OCHOBHBIMH alreOpandecKuMH MOAEISIMHI
VK-1.2. Haxomurt, KpUTHYECKH aHAJIM3UPYET MW BBIOMpaeT HHGPOPMAIMIO, HEOOXOAMMYIO JJIsI pELICHUS
MOCTaBJIECHHOM 3a1a4n
3HaeT:
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- TEOPETUUECKHE IIOJIOKCHUS JIMHEHHON anreOpel (Teopusi MaTpHl, OMNPENCIUTENH, CHUCTEMbl JIMHEHHBIX
YpaBHEHHH, apu(h)METHIECKOE N-MEPHOE BEKTOPHOE IIPOCTPAHCTBO), TEOPUH KOMITJICKCHBIX YHCEI;

- TEOPETUUECKHUE MOJIOKEHUSI alreOpsl MHOTOWICHOB (MHOTOWIECHBI OT OJHOW MEPEMEHHOH, MHOTOWICHBI OT
HECKOJIKMX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCJIOBBIMH IOJISIMU);

- TEOPETUYECKHE TIOJIOKEHNUS IPOCTPAHCTB (JINHEHHbIE (BEKTOPHBIE) IIPOCTPAHCTBA, JIMHEIHBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JITHEHHBIE OnepaTopsl (Tpeo0pa3oBaHust) BEKTOPHOTO IPOCTPAHCTBA);

- TEOPETUYECKHE TIOJIOKEHUs alnreOpanvyeckux CTPyKTyp (TpyHIbl, KOJbla, IOJIS, TEOpHs JIEIMMOCTH B
MIPOU3BOJIFHOM KOJIBIIE);

Ymeer:

- JIOKa3bIBaTh OCHOBHBIE TEOPEMBI JIMHEHHON aireOpbl, areOpbl MHOTOYJICHOB, alre0pandecKux CTPyKTYp;

- KpUTHYECKH aHAIN3UPOBATh W BHIOMpATh MH(OPMALMIO B COOTBETCTBHY C allreOpandecKon 3amaueii
VK-1.3. PaccMaTpuBaet pa3iudHble BapUaHTHI PEIIEHHs 3a/]a4l, OLICHUBACT UX IPEUMYIIECTBA U PUCKHU
YMeeT: NPUMEHSTh TCOPETHYECKUE MOJIOKEHHs JIMHEWHOI anreOphl, TEOPHHM KOMIUIEKCHBIX YHCEN, aareOpbl
MHOTOWICHOB, aNreOpandecKux CTPYKTYP K PEIICHHI0 MAaTEMaTHYECKHX 3ajad, BHIOMpAcT Hambosee parMOHAIbHBIN
croco0 pereHus
Tum (popma) 3agaHus: KOHTPOJIbHAS paboTa COCTOUT U3 CEMH 3aIaHHH.
[Tpumep THMOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):
[IpuMepHEIi BapuaHT KOHTPOIBHON pabOTHI
1. Haiigure nuHElHOE MHOTOOOpa3He peNICHUH CUCTEMBI THHEHHBIX YpaBHCHUN

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

2. Toxakure, uto Kaxnas u3 cucreM sektopos e, =(—12;3), e, =(0;54), e, =(2;31) u € =(12;4),
e, =(3-12), e; =(0;1,-1) obpasyer Gasuc npocrpanctsa V; u maiinure Matpuiy mepexosa ot Gasuca
{el,ez,es} K Oasucy {el’,e;,eg}.

3. TlommpoctpanctBo L, mHarsmyro ma Bektopel &, =(—1,2;4), a, =(365), a,=(110;13).
HoxanpocrpanctBo L, HarsHyTo Ha BEKTOpHI bl =(2;8,9) b, =(-2;3;4), by =(L-15). Haitmure
pasmepHOCTb 1 6asuc noanpocrpanctsa L, + L, u pasmeprocts nognpocrpanctea Ly M L, .

4.  JIOmOIHUTB JI0 OPTOrOHAIBHOTO Ga3uca npocTpaHcTa E, .
e, =(4/5,0,3/5,0); e,=(-3/5,0,4/5,0).

5. HpOI_IeCCOM OpTOroHajJn3anuu nNoCTpoOruTh OpTOFOHaHbHHﬁ Oasuc OANPOCTPAHCTBA, HATAHYTOI'O Ha CUCTEMY

BEKTOpOB: €; = (1, 0, -1, 0); e, = (2, 1 0, 1); e; = (1, 117 1); e, = (3, 2,1 2).

6. BbIsCHUTS SIBISIETCS JIM OTIEpaTop, 3aJjaHHbIi Kak (QYHKIHs OT KOOPJIUHAT BeKTopa X = (X1v Xoyeonn X, ),
TUHEeHHBIM. [[11a mrHetHOTO onepaTopa HailTH ero MaTpuIly B 6a3nce, B KOTOPOM 3a/1aHBl KOOPIUHATHI BEKTOPOB

X, 9(X), T(X). @(X) = (X, = X,, X, — X3, X; —X3); F(X) = (X, +3X,, X, +4X;, X; +5).

v v ! ’ !
7. Haiitu maTpuny nuHeiiHOrO oneparopa (9 B 6a3uce {el, €,, € }, eciu ero Matpuua A 3anana B 6asuce

{el’ e2 ! e3 }

3 -1 -1} e=(11L0), e=(-32),
A=| 4 -2 -1 e,=(@101, e, =(0 -21),
-1 3 0 e, =(221). e, =(2-11).

O1EeHOYHBIN JIMCT K TUITOBOMY 3aJaHHI0 (MOACIHHBIA OTBET):
OIICHOYHBIH JIUCT K TUIIOBOMY 3a/IaHHIO
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Kpurepun onenku bamnet

CTY/ICHT 3HACT TEOPHIO0, CTYACHT IpeAsiaraeT cxemy pemeHus: crynent, | 0-2
3HACT AJITOPUTMBI PEIICHUSI 3a]1a41

CTYACHT 3HACT TCOpHIO, CTYACHT 3HACT aJITOPUTMbI PCHICHHUA 3aJa4u, 3-4
camocmosimenbHo peuiaem, 00BACHSAA KAXNCODLU DMAN peuenus

CTYJICHT 3HAeT TCOPHIO, CTYJCHT 3HAeT aJrOPUTMBI pelleHus 3amaud, | 5-10
CaMOCTOSTENILHO PEIIaeT, OOBACHSS KaXIblid 3TAll PEIICHUs, npediazaem
c6oe (opucunanvroe) peutetue

2 ceMecTp 3a4eT C OLEHKOM
TpeboBanue K MpoIeaype OLECHKH:
ITomemnrenne: 0coOBIX TpeOOBaHMUIT HET
Ob6opynoBanue: He TpeOyeTcs
MHcTpyMeHTHIL:
Pacxonguble MaTepuanbl: OHICTHI K 3a4eTy
JlocTym K IONOJHUTEIBHBIM CIIPABOYHBIM MaTepHajiaM: He MPelyCMOTPEH
Hopwms Bpemenu: 40 MUHYT Ha MOATOTOBKY, 10 MUHYT Ha OTBET
Bburer k 3a4eTy COCTOUT U3 OAHOTO TEOPETUYECKOTO BOIIPOCA U OAHOM 3a1aun.
KoMIiekT OIleHOUHBIX CPeICTB A IPOBEACHUS IPOMEKYTOUHO aTTecTaliu
IIpoBepsieMble KOMIIETCHIIMN:
KoMIieKT oIleHOUHBIX CPENICTB JUIs IPOBEACHUS IPOMEXXYTOUHOM aTTecTaluu
ITpoBepsiemast KOMIIETEHIINA :
VYK-1 CnocoOeH oCymecTBIATh MOWUCK, KPUTHUSCKUH aHANW3 W CHHTE3 HH(GOpPMAINH, MPUMEHSATh CHUCTEMHBIN
TIOJXOJI JUISl PEILICHNUS TOCTABJICHHBIX 3a7ad
VK-1.1. Ananuzupyer 3a1auy, BbIAEIAS 3TAbl €€ PELICHMs], ASHCTBUS 110 PELICHUIO 3aJa4n
3HaerT:
- 0a3oBBIC MaTeMaTHUECKHE MOAenu (ypaBHEHHE, HEPaBEHCTBO, CHCTEMa PaBHEHHMH M HEPAaBEHCTB, (DyHKIHS,
MHOTOWIEH, MaTpHLa u 1Ip.)
VYmeer:
- paboTaTh ¢ OCHOBHBIMH aNTeOpandecKUMH MOAEISIMHI
VK-1.2. Haxomurt, KpUTHYECKH aHAJIM3UPYET W BBHIOMpaeT HHQPOPMAIMIO, HEOOXOAMMYIO ISl pEIIeHUs
TIOCTABJICHHOH 3aa4H
3HaerT:
- TEOPETHUUECKUE TIIOJIOKEHHUS JMHEHHON anreOpsl (TEOpUs MATpPHUIl, ONPEAEIMTENH, CHCTEMbl JMHEHHBIX
YpaBHEHUH, apu(METHIECKOE N-MEPHOE BEKTOPHOE ITPOCTPAHCTBO), TEOPUU KOMITJIEKCHBIX YHCEI;
- TEOPETUUECKHE MOJIOKEHMSI aJreOphl MHOTOWICHOB (MHOTOWIEHBI OT OJHON IEPEMEHHOW, MHOTOWIEHBI OT
HECKOJIbKMX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIIOBBIMH TOJISIMN);
- TEOPETUUECKHE TIOJIOKEHHUS IIPOCTPAHCTB (JIMHEHHbIE (BEKTOPHBIE) IPOCTPAHCTBA, JIMHEHHbBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JINHEHHBIE orepaTops! (Ipeodpa3oBaHs) BEKTOPHOTO MPOCTPAHCTBA);
- TEOPETHUECKUE IMOJIOKEHMS aure0pandeckux CTPYKTyp (TpyHINbl, KOJIbla, MOJsS, TEOpHsS MAETHMOCTH B
MIPOU3BOJIBLHOM KOJIBIIE);
Ymeer:
- JIOKa3bIBaTh OCHOBHBIE TEOPEMBbI JIMHEHHOMN ajreOpbl, airedpbl MHOTOUJICHOB, alre0pandecKix CTPyKTYp;
- KpUTHYECKH aHAIM3UPOBATh M BHIOMPATh MH(POPMAIIHUIO B COOTBETCTBUH C anreOpandeckoil 3a1auent
YK-1.3. PaccMarpuBaeT pa3nuyHbIe BApHAHTHI PEIICHUS 3aa49H, OIIEHUBACT UX IPEUMYIIECTBA H PUCKH
YMeeT: NPUMEHSTh TEOPETHYECKHE MOJIOKCHHS JIMHEHHOI anreOphl, TEOPHH KOMIUIEKCHBIX YHCEN, aareOpbl
MHOTOWIEHOB, alreOpandecKux CTPYKTYp K PEIICHHI0 MaTeMaTHYEeCKHUX 3ajad, BHIOMpaeT HauOosee parMOHAIbHBIN
croco0 perieHus
[IpuMep TUMOBBIX 3a1aHUM:
Bomnpocs! k 3aueTy ¢ oLeHKO
1.Omnpenenenune TMHEHHOTO (BEKTOPHOTO) MPOCTPAHCTBA.
2.0mnpeneneHne BEKTOPHOTO NOANPOCTPAHCTBA.
3.Kpurepwuii noamnpocrpaHcTsa.
4.0OmpeneneHue THHEHHONH KOMOMHAITUHI BEKTOPOB.
5.0npenenenue TMHEHHO 3aBUCIMON CUCTEMBI BEKTOPOB.
6.0mnpeneneHne TMHEIHO HE3aBUCHMOM CHCTEMbI BEKTOPOB.
7.CBOWCTBA JINHEWHO 3aBUCUMBIX BEKTOPOB.
8.0Omnpenenenne paHnra KOHEYHOW CUCTEMBI BEKTOPOB.
9.0mnpenenenne 6a3uca KOHEYHOH CHCTEMBI BEKTOPOB.
10. PazmMepHOCTH BEKTOPHOT'O IPOCTPAHCTBA.
11. Onpenenenue 0a3uca BEKTOPHOTO MPOCTPAHCTBA.
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12. Omnpenenenue KOOpAMHAT BEKTOPA B 3aJaHHOM Oasmuce.
13. Onepaunu Haji BEKTOpaMH B KOOPAMHATAX.
14. Onpenenenuie M30MOPQHBIX TPOCTPAHCTB.
15. Omnpenenenue MaTpuIpl IEPEXo1a OT OJJHOTO Oa3uca K APYromy.
16. 3anumnTe CBsI3b KOOPIUHAT BEKTOPA IIPH U3MEHEHHH Oasuca.
17. Onepanuu Haja HOANPOCTPAHCTBAMH.
18. Onpenenenne TMHEHHOTO MHOTO00PA3Hs PEIICHAN CUCTEMBI IMHEWHBIX YPaBHEHHH.
19. Onpenenenne CKaIsIpHOTO MIPOU3BEACHNUS.
20. OnpeneneHre HEBBIPOXKICHHOTO CKAJIPHOTO POM3BEICHUS.
21. CBoiicTBa CKAIIPHOTO IIPOU3BEICHIIS.
22. OmnperneneHre OPTOrOHATBHBIX BEKTOPOB.
23. OmnpeniesieHne OPTOrOHANBHON CUCTEMBI BEKTOPOB.
24. OmnpenenieHne OpTOroOHAILHOTO Oasuca.
25. IIpouiecc OpTOroHaIM3aLUH.
26. OmnpeiesieHne OPTOrOHAILHOTO JOMOIHEHHUS K ITOIPOCTPAHCTBY.
27.Onpenenenue EBximmosa npocTpaHcTBa.
28. OnpeneneHne HOPMBI BEKTODA.
29. OnpeneneHre OPTOHOPMHPOBAHHOTO Oazuca.
30. Uzomopdu3m EBKIHIOBEIX IPOCTPAHCTB.
31. OnpenencHue onepaTopa.
32. OnpeneneHne TMHEHHOTO OIiepaTopa.
33. CoiicTBa THHEITHOTO OmepaTopa.
34. Matpuna THHEHHOTO omepaTopa.
35. CBsi3b KOOPIMHAT-CTOJIOLOB 00pa3a u mpoobdpasa.
36. CBs13p MEX/y MaTpUIIAMU JIMHEIHOTO orieparopa B pa3In4HbIX Oa3ucax.
37.T'eomeTpruecKIe CBOMCTRA IMHEHHOTO Omeparopa.
38. O6pas3 nuHeHHOTO omeparopa.
39. Panr amHEHHOTO onepaTopa.
40. S npo nuHEeHHOTO omeparopa.
41. TedexT TUHEHHOTO oTeparopa.
42. Onepanuu HaJ| TMHSHHBIMH OTIEPATOPAMH.
43. Teopema 0 CBsI3H paHra 1 fedeKra JNHEHHOTo onepaTopa.
44. Onpenenenne coOCTBEHHOTO BEKTOPa M COOCTBEHHOT'O 3HAYECHUSI TMHEHHOTO OIlepaTopa.
45. XapaKkTepuCTHIECKOE YpaBHEHUE JIMHEHHOTO Omleparopa.
O1LIeHOYHBIH JIUCT K TUIIOBOMY 3a/IaHUIO
0 OasIoB — TEOpPETUUECKHUI MaTepral He OCBOSH HIIM 33 OTKa3 OT YCTHOTO OTBETa
10 - cryneHT 3HaeT ONpEeIICHNs] pacCMaTPUBAEMBbIX ITOHATHH U UX CBOICTBa
15 - cCTyJeHT 3HaeT ONpelelieHHs] pacCMaTpUBACMBIX MOHATUH M UX CBOWMCTBA, YMEET JOKa3blBaTh CBOICTBA,
yYMEeT JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI
ITpuMep THUMOBBIX 3a1aHUM (3a7a4H)
1.HaiinuTe muHEIHOE MHOTOO0pAa3ne PEIICHIH CHCTEMBI JIMHEHHBIX YpaBHCHHN

X, =X, +3x; +x, +2x;, =3
2x, —3x, +5x, +x, —x; =4
X +2x, —x;+3x, —4x, =-1
2. IMokaxwuTte, 4TO Kaxaas u3 cucreM Bekropos d;=(-1,2,3); d,=(0,5,4); 8;=(2,3,1) u b1:(1,2,4); bz =(3,-1,2);
b3 =(0,1,-1) o6pasyer 6asuc npoctpanctsa V;, u Haiiute MaTpuily nepexosa ot 6asuca { d;,d,, a;} k 6asucy { b1 , bz,
by}

s €CIH

3. HaH Bektop X = 2(6l +e,+...+ en). Paznoxure BekTOp X TO Oasucy el',e;,...,e'
r __ r __ r ! _ r
e =€ +e,,¢,=6,+e,,¢,=6,+¢,,.., ¢ ,=€ ,+e e =€ 5 +e.
4. B pes3epB NPOBOJHUKOB BAaroHOB JUIS BBIJAYM MM €XEAHEBHO IMOCTYHAIOT co ckiana: 1) caxap, 2) gaii, 3)

nedyeHbe, 4) mokonan, 5) npesecHeli yroms. Ilycts &4, &y, &3, &, (5 — COOTBETCTBEHHO NpHUPALIEHUSA 33 [IEHDb
xonmmecTsa (B Kr) 3TuX moctymienuii. Ecmn ¢, > 0, To cooTBeTcTByroOMmero npogykTa Wi yriis HOCTYIHIO GodibIie,
YeM BBIIAHO B TOT feHb, a ecmu &; <0, To ux BbIaHO Gosblle, YeM MOCTYNMWIO cO cKiaja. SIBnsercsa yw

COBOKYMHOCTbH CUCTEM YHCEN (0(1, a,, Az, Ay, 0!5) JIMHEHHBIM MPOCTPAHCTBOM HaJl MOJIEM PaIlMOHAIbHBIX YUCET Q

? Yto 03HAYAET BEKTOP (—250, 5, 0, =100, 2)?
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5. JIuneiinoe npocTpaHcTBO V MMeeT 6asucHble BekTopsl € u €,. JIuHelHbIH onepaTop ¢ nepeBoaUT 6a3HCHEIC
BekTophl B O(€,) = @; nuo(€,) = a, . Haiinure Matpuny nuHeifHoro oneparopa ¢ B 6asuce 81' : e;.
e =(11) e =(10) a, = (3;1)

!
€, =(0;2) €, =(-1,-2) a, =(-1;3)
6. Haiimure coOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHHMS JMHEHHOIO OrepaTropa, 3aJaHHOTO B HEKOTOPOM
6azuce MaTpuei

4 6 0
A=|-3 -5 0].
-3 -6 1
7. . Haligute paHr, aapo 1 1edeKT JUHEHHOTo orepaTopa, 3a1aHHOT0 B HEKOTOPOM 0a3uce MaTpHLeH
2 3 4 5
A - 4 5 -1 4
10 -2 3 1
3 3 3 5
100
8. Ilyctb @ M | — 7JMHEHHBIE ONEPATOPHI IPOCTPAHCTBA V3, 3alaHHbIE MATPULIAMHU A(p =12 1 0f
3 21
3 21
BW =12 1 0] coomsercrsenno B Gasncax & =(1, 0,0), a,=(0,10), a,=(0,0,2); b, =(10),
1 00

b2 = (0, 1, 1), b3 = (1, 0,1). Haiitu marpums onepatopos @ + 1/, @-y B Oasuce A, d,, Az, a TakKe PaHI,

SAPO U JeeKT KaXKA0ro 13 ITHX ONEPaTOpPOB.

Kputepuu onieHKH pemeHHbIX 3a1au:

MaKCHMaJIbHBIH 0ajul 3a pElIeHHYI0 3aJady CTaBUTCS B Ciydae, €cCliM 3ajadya pelleHa NPaBUIbHO, JaHbI
O6OCHOBaHI/I$[, MOACHCHUA K KAXIOMY OTally pCIICHUA 3aavu; CTYJACHT 3HACT BCEC ONMPECACICHUA U CBOMCTBa HOHHTHﬁ,
UCTIONb3YEMBIX TIPH PEIICHUH 3a/1auu.

0 6anyoB 3a/1aua HE pelieHa WM 33 OTKa3 OT PEUICHUs 3a1a4H

5 — CTYZICHT 3HAET TEOPHIO, CTYACHT PEIIaeT 33/1a4y 110 HaBOISAIINM BOIIPOCAM IIPETIOIaBaTes;

15 — cTyneHT 3HaeT TEOPHIO, CTYJICHT 3HACT AITOPUTMBI PEIICHMS 3a7adM, CAMOCTOSITEIFHO pEeIIaeT, OOBSICHSISA
Ka)XX[IbIH 9TaIl pelIeHNS;

20 - cTysmeHT 3HAeT TEOpHUIO, CTYJNECHT 3HAET aJTOPUTMBI PEIICHHS 3a7adH, CAMOCTOSATEIBHO pemaeT, OOBsICHA
KaX[IbIi ATaIl pelIeHus], Ipe/yiaraeT cBoe (OpUrHHANIBHOE) PElICHHE.

3 cemecTp — KOHTpOJbHas paboTta

TpeboBanue K nMpoueaype OLEeHKH:

ITomemienue: 0coOOBIX TPeOOBAHHUM HET

Ob6opynoBanue: He TpedyeTcs

MHcTpyMeHThI:

PacxoHble MaTepraibl: TEKCT KOHTPOJILHOH PabOTHI

JlocTyn K TOTIOTHUTENBHBIM CIIPABOYHBIM MaTepHallaM: He MPEAyCMOTPEH

Hopwmst Bpemenn: CTyJeHT BBINOTHIET KOHTPOJIbHYIO paboTy B ayANTOPHH, BpeMsl BEIOJHEHUst 90 MUHYT

KoMIuIeKT OIeHOYHBIX CPEICTB IS MPOBEACHUS IIPOMEKYTOYHOH aTTeCTAIIUH
IIpoBepsieMast KOMIETEHLINS :
VYK-1 CnocoGeH ocymiecTBIATh MOWUCK, KPUTHUECKHH aHATW3 M CHHTE3 MH(GOpPMAINH, NPUMEHSITh CHUCTEMHBIN
oAX0a M1 pEHICHUA ITOCTABJICHHBIX 3a1a4
VK-1.1. Aranms3upyert 3a/1aqy, BBLACISIS STAIbI €€ PeIIeHuUs, JeHCTBHUS 110 PEIISHHIO 3a1a9n
3HaerT:
- 0a3oBble MaTeMaTuueckue Mojenu (ypaBHEHHE, HEPaBEHCTBO, CHCTEMa pPaBHEHMH M HEPaBEHCTB, (yHKIIUS,
MHOTOYJIEH, MATPHIIA U Jp.)
YwMmeer:
- paboTaTh C OCHOBHBIMH aJIreOpanvIecKUMH MOACIISIMU
VK-1.2. HaxomuT, KpUTHYECKH aHAIM3UPYET U BBIOMpaeT WHQOpMaNmio, HEOOXOAUMYIO0 I PEHICHHS
MOCTaBJICHHOM 3a1a4n
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3Haer:

- TCOPETUYCCKUE TMOJIOKCHUS JIMHCHHON anreOpsl (TEOpUS MATPHUI, ONPEACIUTENH, CHCTEMBI JHUHEHHBIX
YpaBHEHH, apruPMEeTHIECKOE N-MEPHOE BEKTOPHOE MPOCTPAHCTBO), TEOPHH KOMIUIEKCHBIX YHCET,

- TCOPETHYECKUE TOJIOKEHUS alreOpbl MHOTOWICHOB (MHOTOWICHBI OT OHOM IEepeMEHHOW, MHOTOWICHBI OT
HECKOJbKUX MEPEMEHHBIX, MHOTOUWICHBI HaJ YUCIIOBBIMU TOJIIMHU);

- TEOPETHUYECKHUE TTOJIOKEHISI TPOCTPAHCTB (JIMHEHHBIC (BEKTOPHBIE) TPOCTPAHCTBA, IMHEWHBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOXXCHHEM, JIMHEHHBIC ONepaTophl (IIpeoOpa3oBaHus) BEKTOPHOTO MPOCTPAHCTBA);

- TEOPETHUUECKHE TOJIOKEHHUSI anreOpanvyeckux CTPYKTyp (TpYMIbl, KOjiblla, MOJs, TEOPHs EIUMOCTH B
MIPOU3BOJIBLHOM KOJIBIIE);

Ywmeer:

- JIOKa3bIBaTh OCHOBHBIC TCOPEMBI IMHEHHOW alreOphl, anreOpbl MHOTOWICHOB, aNre¢OpandecKux CTPYKTYP;

- KpUTHYECKH aHAIN3UPOBATh W BEIOMpaTh MH(OPMAIMIO B COOTBETCTBHH C alreOpandecKo 3amaueii
VK-1.3. PaccmarpuBaeT pa3nuyHble BADHAHTHI PELICHHS 33/1a4H, OLICHMBACT MX MPEUMYILECTBA U PUCKH
YMeeT: NPUMEHATh TEOPETHYSCKUE MOJIOKEHHS JIMHEHHOI anreOpbl, TEOpUH KOMIUIEKCHBIX YHCEN, aureOpbl
MHOTOYJICHOB, alreOpandeckux CTPYKTYp K PELICHHI0 MaTeMaTHYeCKUX 3alad, BeIOMpaeT Haubojee panyoHAIbHBIA
croco0 perreHns
Tun (popma) 3amanms: KontponsHast pabota cCOCTOUT U3 6 3a1aHUA.
[TpuMep TUIOBHIX 33/1aHNUiT (OIIEHOYHbIE MaTEePUAIbI):

1. Haiigure HOJ] 1 HOK MHOro4iaeHoB f (X) =x>—x*+2x? —2x+2 u
P(x)= x* +2x% + 7x* +2x +6.

. Muorounen f (X) =5x°+x° -1 pasiokuTe Mo cTeneHaM X + 3 (IByms crocobamu).

N

3. Muorowren f (X) = X% — 27 pasnoxute Ha HEIPHBOAUMBbIE MHOKHTEIHN HaJl IOEM AEHCTBUTETBHBIX THCEI.
4.  Omnpeznenure KPaTHOCTb KOPHSL Xo = V2 anst MEOTOwIeHa | (X) =x° —24/2x* +2x% + x? —2/2x -2

5. Tlonw3ysick cxemoit ['opHepa, pa3inoKUTh MHOTOWIECH f (X) o creneHsiM X —C , rae

f(x)=x"+2x* —3x* —4x+1,c=-1

6. BI)Ipa3I/ITI) CI/IMMeTpI/I‘IeCKI/Iﬁ MHOTOYJICH 4€PE3 JIEMECHTAPHBIC CUMMETPHUUCCKUE MHOT'OYJICHBI

f(xl’XZ' XS):(X1+ X2)2(X1+ X3)2(X2 +X3)2'

OHGHO‘IHHﬁ JIMCT K TUIIOBOMY 3aJaHUIO

Kpurepun onienku bannst

CTYZIEHT 3HAeT TEOpPHIO, CTYAEHT IpeAyiaraeT cxemy pemeHus crynent, | 0-2
3HAET AJITOPUTMBI PEIICHHUS 3a/1a91

CTYACHT 3HACT TCOPHIO, CTYACHT 3HACT AJITOPUTMbI PCHICHHUA 3a4a4u, 3-4
camocmosmenlbHo peuiaem, 00BACHASA KANCODBLI IMAN peuienus

CTYOCHT 3HAeT TEOPHIO, CTYACHT 3HAeT AITOPUTMBI pelleHus 3agaqd, | 5-10
CaMOCTOSTENILHO PELIaeT, OOBSACHSS KaXKAbIH dTall peleHusi, npeoiazaem
c80e (OpucunaibHOe) peluleHue

3 ceMecTp- 3a4eT ¢ OIEHKOH
TpebGoBaHue K MpOIEaypPE OICHKH:
ITomenienne: 0ocoObIX TpeOOBaHUH HET
ObopynoBanue: He TpedyeTcs
HnctpymeHTsI:
PacxonHble MaTepuabl: OMIIETHI K 3a4eTy
JlocTyr K IOMOTHNTEIBHBIM CIIPABOYHBIM MaTeprallaM: He MPeycMOTpeH
Hopwmst Bpemenn: 30 MUHYT Ha OATOTOBKY, 10 MHHYT Ha OTBET
buner k 3a4eTy ¢ OLEHKON COCTOUT U3 OJHOTO TEOPETUUECKOTO BOIPOCA U OAHOM 3aJauu.
KoMmiekT o1ieHOUHBIX CPEeACTB ISl IPOBEACHUS IPOMEXKYTOUHOH aTTecTallu
[IpoBepsieMbIe KOMITETCHIINH:
VYK-1 CnocobeH ocymecTBIATh TMOWCK, KPUTHYECKUN aHAIN3 W CHHTE3 WHGOpMAIUH, MPUMEHITh CHCTEMHBIN
TTOJIXO/T IUTSl PEIICHUS TIOCTABIICHHBIX 32124
VYK-1.1. Aranmuzupyer 3a1aqy, BBIICISS dTabl €€ PEIICHHs, JEHCTBHS 110 PEIICHHUIO 3a1a9n

Crpannma 12 u3 19



DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

3HaerT:
- 0a30BBIC MaTeMaTUYECKUe Mojenu (YpaBHECHHUE, HEPAaBCHCTBO, CHCTEMa PAaBHCHUN M HEPABEHCTB, (YHKIUS,
MHOTOIEH, MATPHUIIA U Jp.)
Ymeer:
- paboTaTh ¢ OCHOBHBIMHE alITeOparmdecKUMH MOJCIIIMU
VYK-1.2. HaxoauT, KpPUTHYECKHA aHAIM3UPYET M BHIOUpacT HWHPOPMAIUIO, HEOOXOJUMYIO Ui PCIICHHS
MTOCTaBJICHHOW 33124
3HaerT:
- TCOPETUYCCKUE TMOJIOKCHUS JIMHEHHON anreOpsl (TEOpUS MATpPHUIl, OMNPEACIUTENN, CHCTEMBI JTHUHEHHBIX
YpaBHEHHI, apuPMETHIECKOE N-MEePHOE BEKTOPHOE MIPOCTPAHCTBO), TEOPUH KOMIUIEKCHBIX YHCET;
- TCOPETHYECKUE TOJNI0KEHUS aireOpbl MHOTOWICHOB (MHOTOWICHBI OT OIHOM TEepeMEHHOW, MHOTOWICHBI OT
HECKOJBKUX NEPEMEHHBIX, MHOTOUWICHBI HaJl YUCIIOBBIMH TTOJISIMH);
- TCOPETHUYECKHUE TTOJIOKEHISI TPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, IMHEWHBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOXXCHHEM, JIMHEHHBIC ONepaTophl (IpeoOpa3oBaHus) BEKTOPHOTO MPOCTPAHCTBA);
- TCOpPETHUYECKHE TMOJIOKECHHS alreOpandecKuX CTPYKTyp (TpYHNbl, KOJbIA, MOJSA, TEOpHS JACIHMOCTH B
MIPOU3BOJILHOM KOJIBIIE);
YmMmeer:
- JIOKa3bIBaTh OCHOBHBIC TEOPEMBI IHHEHHOW alire0phl, anreOpbl MHOTOWICHOB, alIre¢OpandecKux CTPYKTYP;
- KpUTHYCCKH aHAIIM3UPOBATh U BHIOMPATh HHPOPMAIIUIO B COOTBETCTBUH C anreOpanmdeckoit 3agaueit
VYK-1.3. PaccMatpuBaeT pa3nudyHbIC BApHAHTHI PEIICHNUS 3a/1a4H, OLCHUBACT MX IMIPEUMYIICCTBA H PHCKH
YMeeT: IpUMEHATh TEOPETUIECKHE TOJO0KCHUS JIMHEHHOW anreOphl, TEOPUH KOMIUIEKCHBIX YHCEIl, ajlreOphI
MHOTOWJICHOB, alreOpanmdecKux CTPYKTYp K PEHICHHI0 MaTEeMaTHYECKUX 3a/ad, BEIOMpaeT Hamboliee paroHAIBHBIN
croco0 pereHus
[Ipumep TUNOBBIX 3alaHUM:
Bompocsl k 3auery
OnpezeneHue KOJIbIa.
OnpeneneHue aenuTeaei Hys.
O06mnacTh IIeTOCTHOCTH.
[Ipocroe pacmmpeHue Komiblia.
Kob110 moTuHOMOB (MHOT'OUJIEHOB).
OnpeneneHre MHOTOWICHA, CTENICHH MHOTOWJICHA.
CBoiicTBa CTEIIEHU MHOTOYJICHA.
3HayeHre MHOTOWICHA, CBOWUCTBA.
PaBeHcTBO MHOTOWICHOB. Teopema 0 TOKAESCTBEHHO PaBHBIX MHOTOWICHAX.
10. JlenuMOCTh MHOT'OYJICHOB.
11. CpoiicTBa JeIUMOCTH.
12. JlesieHue ¢ OCTaTKOM.
13. TeopeMa 0 J€JICHUHU C OCTATKOM.
14. Teopema besy.
15. Cxema I'opHepa.
16. HaubombImuii 00MIHii JeTUTEIb 1ByX MHOTOUWICHOB. CBOMCTBA.
17. B3auMHO TIpOCThIe MHOTOYJICHBI H X CBOWCTBA.
18. HammMensIree obmiee kpaTHOE MHOTOWIeHOB. CBO¥CTBA.
19. Kopens MHOTOUIIeHa. TeopeMa 0 KOpHE MHOTOUJICHA.
20. KpatHsIif KopeHb MHOTOWICHA. TeopemMa 0 KpaTHOM KOPHE MHOTOUICHA.
21. [IpuBoAMMBIC ¥ HEMIPUBOIUMBIC MHOTOWICHKI HaJ mojieMm P. CBoiicTBa.
22. ®opmarnpHas MPOU3BOIHASI MHOTOUJICHA.
23. ®opmyna Teitnopa
24. KpaTHble MHOKHUTENN MHOTOYJICHA. Teopema U ClieCTBHS U3 Hee.
25. Teopema Buera (npsimasi u oOpartHas).
26. MHOrowWIeH OT N repeMeHHbIX. [10100HbIe 0{HOWICHBI. PaBHBIC MHOTOUICHBI.
27.CranmapTHelii Bua MHOrowieHa. CTEIEHh MHOTOWICHA 10 IEPEMEHHOM, [0 COBOKYITHOCTH MEPEMEHHBIX.
28. Jlekcuko-rpaduyeckoe pacioyioKeHne MHOTOUJICHA.
29. Beicuuii wiieH MEHOTOWwIeHa. TeopeMa o BhICIIEM WICHE MHOTOWICHA.
30. CuMMeTpHyeCcKHii MHOTOYJIEH.
31. Teopema 0 BBICIIEM WICHE CHMMETPHIECKOTO MHOTOUWICHA.
32. DneMeHTapHbIE CHMMETPUIECKHE MHOTOUJICHEI.
33. OcHOBHas TeopeMa TEOPUH CUMMETPHYCCKIX MHOTOWICHOB.
34. Teopema 'aycca u CIIeACTBUS U3 HEE.
35. MHOTOWICH HaJ MOJIeM ACHCTBUTEIbHBIX YKCE (Teopema, CIICICTBHS).
36. MHOTOWICH HaJ ITOJICM PAllMOHATIBHBIX YHCEIT (TEOPEMBI).
37. HaxoxaeHHE palOHAILHBIX KOPHEH MHOTOUWICHA C IesibiMu K03ddunnenramu. Kpurtepuit DiizeHmreiina

©CoNoA~LNE
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O1eHOUHBIH JIUCT K TUTIOBOMY 3alaHHIO

0 6aIoB — TEOPETUUECKUI MaTepral He OCBOEH HIIM 33 OTKa3 OT YCTHOTO OTBETA

10 - cryneHT 3HAET ONpEEICHUS pacCMaTPUBAEMBIX ITOHATHH 1 UX CBOMCTBA

15 - cCTyneHT 3HaeT OmNpeleNieHHs] pacCMaTpUBAEMBIX MOHSATHH M X CBOMCTBa, YMEET JOKa3blBaTh CBOICTBA,
YMEET JOKa3bIBaTh OCHOBHBIE TEOPEMBI

[Tpumep THUNOBBIX 3aaHKH (331a4N)

1. BeimmosiHuTE IEHCTBUS:

a) (X% +x-1)2x? - x+1);
6) (2x —1)? + (4x® + 2x® — x —3)- (x® + 4)— (x +1)*;
8) F(X)+0(x)-g(x), rre f(x)=x*+7x2+8; (x)=x?—6x+4; g(x)=x-1.
2. Jlokaxkure, UTO 3HAUYEHWE MHOTOWICHA HE 3aBHCUT OT 3HAYCHHSA IIEPEMEHHON f(x)=
(X2 =3x+2)(2x+5)— (2% + 7x+17 (x - 4).
3. He mepemuoxas, sanumrute | (X) B CTAHJapTHOM BHJE:
f(x)=(x+2)x+3)x+4): 6% f(x)=(x=L)x+2)x~3).
5. MuorourteH f(X) pasznoxute no creneHsiM (X-C):
f(x)=-3x*+2x*+4x* -1, c=2;
6. HaiinuTe yacTHOE M OCTATOK OT JiesieHHs MHorowieHa f(X) Ha MHOrowieH (D(X ), €CITH:
a) f(x)=5x*-3x"+3x-1, p(x)=x+1-x;
6) f(x)=2x*+x*=5x* —x+1, p(x)=x*-x.
7. Haiimute Bce 3Hadenus @ u D , IIPH KOTOPBIX MHOTOYJIECH f (X) = X3 + 8.X2 —X+b IEIIUTCS Ha
p(x)=x*-1.
8.Jlokaxxute cieAcTBUs U3 TeopeMbl besy:
2) (X" —a"f(x—a) npu ¥n:
6) (x*"—a" ):(x+a) mpu Vn;
9. Haiimure f (Xo) (o ompexaenenuto u no cxeme ['opHepa):
a) T(x)=5x*—7x*+8x> =3x+7, X, =3;
6) f(x)=x*+2ix* —(L+i)x® =3x+(7 +i), X, = —i;
10 Haiigure yacTHOE ¥ OCTATOK OT JEICHUS f (X) Ha X—C:
f(x)=x"—2x* = x*+2x+5,¢c=7
11. C momompro anroput™a EBkinaa HalimuTe HanOOMBIINEH OOIIUI JETUTEeTh MHOTOYWICHOB:
f(x)=x*+2x°+2x% +2x+2 u p(x) = X* + 3x+ 2;
12. Tlomp3ysick anroputMoM EBkmupma, mombOepuTe MHOTOUYICHBI M l(X) u M 2(X) TaK, 9TOOBI BBHIMOJHSIOCH
paBEHCTBO f (X) Ml(X)+ (/)(X)- M 2(X) =d (X), rae d (X) = (f (X), (/)(X)) s ecJIi
f(x)=2x*+3x*=3x* =5x+2; @(x)=2x+x* —x—1.
13 Yemy paBeH noka3aTenb KpPaTHOCTH KOPHS:
Xo =—1 nna muorounena f(x) = X® —6x* —4x® +9x® +12x + 4;

14 Pa3noxnuTe Ha HENIPUBOANMBIE MHOXXHTENN HAJl TIOJIEM JICHCTBUTENBHBIX YUCE:
1. x* +7x% +16
6 4 2
2. X" +X +X
15. Otaenure KpaTHBIE MHOKHTENIN MHOTOYJICHA!

1L f(x)=16x" —8x+3;
4 3 2
2. T(x)=x*+3x*+5x° +5x +2;
16. Haiigute ycioBue, mpu KOTopom | (X) = x> +ax® +b umeer JIBOITHON KOPEHb, OTIUYHBII OT HYyJIs.
17. Haitnure ycnoBue, mpu KOTOPOM f (X) = Xx° +10ax® +5bx +C umeer TPONHOM KOPEHb, OTIMYHBIA OT HYJIS.
18.Muorownen | (X) YETBEPTOM CTEMCHH CO CTapIiiiM KOS(PQUIMEHTOM paBHBIM 1, wMmeeT gucio — 2

TPEXKPaTHBIM KOPHEM | MpH JeeHnn Ha X + 3 1aer ocTatok, pasubiii —1. Haifaure 3T0T MHOTrOUIEH.
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19 Haiigure 4acTHOE OT JEICHHS MHOTOWICHA | (X, y) =3x° + y5 + X4y + Xy4 + 4X3y2 +2x° y3Ha

wmorownen (X, Y)= X2y +xy® +3x% +y°.

f(x,

20 Pasnoxte Ha MHOKuTeH | (X, Y, Z) =x>+ XyZ + X’z + yZZ — y3

5 5 4 4
21 Jloxaxure, uto X~ + Y~ — X Y — Xy" > O npu Bcex MOMOKATETHHBIX 3HAYCHHUAX X H Y
22. BelpasuTe uepes 2IeMEHTapHbIE CHMMETPUYECKIE MHOT OWIEHBI:

a) f (Xl’ X5 Xs): (Xlxz T Xs)(X1X3 + Xz)(xzxs T X1);

6) f (X%, %) = (X2 + %%, + X J0F + %% + 3 N0 + X, % + X2 ).

23. Haiiiute 3HAYEHHE CHMMETPUYECKOTO MHOTOWIEHa | (Xl, X, X3) OT KOpHEH MHOro4JleHa (D(X),
Xy %)= X0 43 +0C —3x %%, @(x)=2x>+x-10;

24. . I36aBbTeCh OT aareOpandecKor parioHAILHOCTH B 3HAMEHATENe ApoOu:

BT
Yo-23/3-2

25. JlokakuTe, 4TO MHOTOYIEH f(X) JEIUTCS Ha MHOTOYJIEH g(x) TOrJa U TONBKO TOTrJa, KOrja Bce

KOMIIJIEKCHBIC KOPHU MHOT'OYJICHA g (X) SABJIAAIIOTCS KOPHAMN MHOTOYJICHA f (X

3m+2

3k+1
+ X JEIUTCs Ha

26. Jlokaxute, 4T0 mpu J0ObIX HatypaibHbix |, K, m mHOrounex f(X)= x¥ +x

MHOTOWJIEH g(x)= x>+ x+1.

qUCCII:

27. Pa3noxuTe MHOTOWICH Ha MHOXHUTEIH HaJl TIOJIEM KOMIUIEKCHBIX YHCEIT:

a) f(xX)=x*+16;6) f(x)=x*+4i:5) f(x)=x"+@+i)x+i.

28. Pazmoxxute MHOTOWICHBI HA HETIPUBOAUMBIC MHOKHUTEIH HAJl TIOJEM JACHCTBUTEIBHBIX YHCEI
a) f(x)=x*+2x+3

29. Pemvrte ypaBHEHUS:

a) 3x®—8x+8=0;

6) x> —-3x?+3=0.

30. HaiinuTe pannoHanbHble KOPHH MHOTOYJIEHOB!

a) f(x)=x*+5x°+9x* —x—14;

6) f(x)=8x"+2x°9x? —2x+1;

31. HOJ’IBSyﬂCB KpUTCpUCM 317[36HH.[TCI7[H&, JAOKAKUTC HEIIPUBOJAUMOCTb MHOTOYJICHOB HAJ MOJEM pPAlMOHAJIbHBIX

a) f(x)=3x*-15x° +10x* —20x+35; 6) f(x)=x>-12x* +36x-12.
KpI/ITCpI/II/I OLICHKHU PCHICHHBIX 3a1a4:
MaKCHUMAaJbHBIM Oaml 3a PCUHICHHYIO 3aJa4dy CTaBUTCA B Cliy4ya€, €CJIM 3aJada pellc€Ha MNpaBUJIBHO, JdaHbI

000CHOBaHMS, TIOSICHEHHSI K KaXJIOMY STally PELICHUs 3a/laud; CTYJEHT 3HAeT BCE ONpENeNIeHHs] U CBOMCTBA IOHSTHIM,
HCIOJIb3YEMBIX IIPU PELICHUY 3a1a4u.

0 GayytoB 3a/1aua He pelIeHa WM 3a 0TKa3 OT PelIeHuUs 3a7a9u
5 — CTyIeHT 3HACT TEOPHIO, CTYACHT PEIIACT 3a/1a4y [10 HABOIAIIMM BOIIPOCAM MPEIOAaBaTEIIS;
15 — cTynmeHT 3HAaeT TEOPHIO, CTYACHT 3HACT aTOPUTMBI PEIICHHS 3a/Ia4H, CAMOCTOSATEIEHO pPEIIacT, OOBIACHSSA

Ka)l(ﬂblﬁ 9Tall pCUICHUS;

20 - CTYACHT 3HACT TCOPUIO, CTYACHT 3HACT AJTOPUTMbI PCHICHUA 3aJla4U, CaAMOCTOATCIIbHO PEIIACT, 00BICHSS

Ka)l(ﬂblﬁ 9Tall peUICHUs, IpeajIaract CBoc (OpI/IFI/IHaJ'II)HOG) peuieHue.

4 cemecTp — KOHTpOJIbHAs paboTa

TpeboBaHue K MPOIETyPE OIICHKH:

ITomermienne: ocoObIX TpeOOBaHU HET

O6opynoBaHue: He TpeOyeTcs

MNHcTpyMeHTHI:

PacxomHbie MaTepHabl: TEKCT KOHTPOIBHOM PabOTHI

JlocTy K TOTIOTHUTETHHBIM CIIPABOYHBIM MaTepHaliaM: He IPeAyCMOTpEH

Hopwmst Bpemenn: CTyIeHT BBINOIHIET KOHTPOJILHYIO paboTy B ayIMTOPUH, BpeMsl BBINOIHEHHS 90 MUHYT

Kommekr OLICHOYHBIX CPCACTB Jid NPOBCACHUA HpOMC)KyTO‘IHOfI aTTcCTaluun

HpOBepHeMaﬂ KOMIICTCHIMA
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VYK-1 CnocobeH ocymecTBISATh HOUCK, KPUTHYECKUI aHAIW3 M CHHTE3 MH(POPMAaIMM, NPUMEHSITh CHCTEMHBIH
MIOJIXO/1 JJTsl PEIICHUS TOCTABICHHBIX 3a/1a4
VK-1.1. Ananuzupyer 3aauy, BbIACIAS STAMbl €€ PELUICHUs, JSHCTBUS 110 PELICHHIO 3aJaun
3HaerT:
- 0a30BBIC MaTeMaTUYCCKUEe Mojenu (YpaBHEHUE, HEPABCHCTBO, CHCTEMa PAaBHCHHWU M HEPABEHCTB, (YHKIIWS,
MHOTOYJICH, MaTPHUIIA U JIp.)
Ymeer:
- paboTaTh C OCHOBHBIMH AITeOpaYeCKUMU MOJICIIIMHU
VYK-1.2. HaxoauT, KpPUTHYECKH aHAIM3UPYET M BHIOUpacT HWHPOPMAIUIO, HEOOXOJUMYIO Uil PCIICHHS
MTOCTaBJICHHOW 33124
3HaerT:
- TCOPETUYCCKUE TMOJIOKEHUS JIMHEHHON anreOphl (TEOpuss MAaTpHIl, ONPEACIHTEIH, CHCTEMBI JIMHCHHBIX
ypaBHCHHH, apu(PMETHICCKOE N-MEPHOEC BEKTOPHOE POCTPAHCTBO), TCOPUH KOMIUICKCHBIX YHCET,;
- TCOPETUYCCKUE TOJIOKEHUS aireOpbl MHOTOWICHOB (MHOTOWICHBI OT OIHOM MEPEeMEHHOW, MHOTOWICHBI OT
HECKOJBKUX MEPEMEHHBIX, MHOTOYWICHBI HaJl YNCIIOBBIMH TIOJISIMH);
- TCOPETUUCCKHUE MOJIOKEHUSI MPOCTPAHCTB (JIMHEHHBIC (BEKTOPHBIC) MPOCTPAHCTRA, TMHEHHBIC MPOCTPAHCTBA CO
CKaJSIPHBIM YMHOXXCHHEM, JIMHEHHBIC OnlepaTopsl (IIpeoOpa3oBaHus) BEKTOPHOTO IIPOCTPAHCTBA);
- TCOPETHUYCCKUE TMOJIOKCHHS alreOpandecKux CTPYKTyp (TPYHmIbl, KOJNbLA, MO, TEOpPHS AETHNMOCTH B
MIPOU3BOJIBLHOM KOJIBIIE);
Ywmeer:
- JIOKa3bIBaTh OCHOBHEIC TEOPEMEBI IMHEHHOW anreOphl, anreOpsl MHOTOWICHOB, aNreOpandecKux CTPYKTYP;

- KpUTHYECKH aHAIN3UPOBATh U BHIOMPATh MH(OPMALIMIO B COOTBETCTBHH C aJreOpandecKoil 3amadei
YK-1.3. PaccmaTpuBaeT pa3auyHbIC BAPUAHTHI PELICHUS 3aa4y, OLICHUBAET UX MPEUMYIECTBA U PUCKH
YMeeT: MPUMEHATh TEOPETHUYECKNE TOJIOXKEHUs JMHEHHON anreOpbl, TEOPUH KOMIUIEKCHBIX YHCEN, aJreOphl
MHOTOWICHOB, alNreOpanvecKux CTPYKTYp K PEIICHHI0 MaTeMaTHYeCKHX 3alad, BbIOMpaeT Haubojee palioHaIbHBINA
Croco0 perieHus
ITpumep THUMOBBIX 3a1aHUM (OLleHOUYHBIE MaTepHuaibl): KoHTponbHas paboTa
BapuaHT KOHTPOJIBHOM PabOTHI
1. Omnpenenenue rpynnsl. [Ipumepsr. IIpocreiinmie cBoiicTBa rpymm.

a b
-b a)’

2. BBISICHI/ITB, ABJIACTCA JIM prHHOﬁ OTHOCHUTCJIBHO YMHOXCEHHSA MHOXXCCTBO MATpUll BHUAA rae

a,beR, a?+b? #0.

3. Tloctpoiite (hakTOp-TpyNIy CHMMETPHUYECKOI TPYIIIBI TPEThEH CTENEHH 110 MOArPYIIE YETHBIX MOACTAHOBOK.
CocraBbTe TaONMIYy YMHOXKEHHS €€ JIEMEHTOB.

4. Jloka3zaTb, YTO TPYIIIIbI <Z,+ >I/I <6Z,+ > — HUKJIMYecKre. YKa3ath uxX o0pasyroliue 3eMeHTsl . Jlokas3ats,
410 <Z,+ )= <62,+ ).

5. BbIsicHHTE, €CTh JIU JICTUTEIN HYJISI B KOJIbIIE KIIACCOB BHIYETOB <ZlO, +,-> .

6. B kombie <Z [X],+,-> Haijaute cymmy uaeanos (x) u (10), mepecedenue uneanos (x) u (10).

7. Kakue us muorounenos X© +4,X* =4, X +1 x+1,x* —i,4,i,—-1 HPUBOIUMEI B KOJIBIIE <C[X],+,-> .

8. Kaxkwue u3 uucen i, 5i, 5+i, 3+2i, -3+2i npunamnexar uneany 2+ 3i xonba nensix yncen [ aycca?

OHeHOqHBIﬁ JIMCT K TUIIOBOMY 3aJaHUIO

Kpurepuu onieHku banst

CTYICHT 3HACT TEOPHIO, CTYACHT MpeajaracT CXeMmy pelieHust cryaeHt, | 0-2
3HACT AJITOPUTMBI PCHICHUSA 3aa1a49n

CTY/ICHT 3HaeT TEOPHIO, CTYIEHT 3HAeT AJTOPUTMbI pelieHus 3axaud, | 3-5
CAMOCMOAMENbHO peuiden, 00bACHIA KadcOblll IMan peuleHusl

CTY/IEHT 3HaeT TEOPHIO, CTYJICHT 3HAaeT AJTOPUTMBI pelieHus 3anaudd, | 6-10
CaMOCTOSTENILHO PELIaeT, OOBSACHSS KaXKAbIH 3Tall peleHus], npeoiazaem
c80e (OpucunaibHOe) pelieHue

4 cemecTp- dK3aMeH
TpeboBaHue K MPOIEYPE OLICHKH:
[Tomenienne: 0coOBIX TPEOOBAHN HET
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OO6opynoBanue: He TpedyeTcs
HucTpyMeHTsI:
Pacxonnblie MaTepuaibl: OMIIETHI K 9K3aMeHY
JloCTyn K IOTIOJIHUTEIbHBIM CIIPABOYHBIM MaTepHajiaM: He IPelyCMOTPEH
Hopmsl Bpemenn: 30 MUHYT Ha TOATOTOBKY, 10 MUHYT Ha OTBET
buner k 3x3aMeHy COCTOUT U3 JBYX TEOPETUYECKUX BOIPOCOB U OJHOM 3a7auu.
KoMImekT oneHOYHBIX CPEACTB T IPOBEACHHS IPOMEXXYTOUHOH aTTecTaun
ITpoBepsieMble KOMIIETEHIIHH:
YK-1 CnocoGeH ocymecTBIATh MOWUCK, KPUTHUECKUH aHATW3 W CHHTE3 HH(GOpPMAINH, MPUMEHSITh CHCTEMHBIN
MOJXOJ JUISl PEILICHNUS TOCTABJICHHBIX 3a7ad
VK-1.1. Ananusupyer 3a1auy, BbIAEIAS 3TAlbl €€ PELICHMs], ASHCTBUS 110 PELIEHUIO 3aJaun
3HaeT:
- 0a3oBBIC MaTeMaTHUECKHE MOAENU (ypaBHEHHE, HEPABEHCTBO, CHCTEMa PaBHEHHWH M HEPAaBEHCTB, (DyHKIUS,
MHOTOWICH, MaTPHUIIA U JIp.)
VYmeer:
- paboTaTh ¢ OCHOBHBIMHE aNTeOpandecKIMH MOJETISIMHI
VK-1.2. Haxomurt, KpUTHYECKHM aHAJIM3UPYEeT W BBIOMpaeT HH(POPMAIHIO, HEOOXOAMMYIO JJIsI PpELICHUS
IIOCTABJICHHOM 3a/1a4u
3HaeT:
- TEOpPETUUECKUE IIOJIOKCHHUS JMHEHHON anreOpsl (TEOpUst MAaTpPHUIl, ONPEAEIMTENH, CHCTEMbl JHMHEHHBIX
yYpaBHEHHH, apu(hMETHIECKOE N-MEPHOE BEKTOPHOE ITPOCTPAHCTBO), TCOPUH KOMITJICKCHBIX YHCEI;
- TEOPETUUECKHE MOJIOKCHUS alreOphl MHOTOWICHOB (MHOTOWICHBI OT OJHON IIEPEMEHHOW, MHOTOWIEHBI OT
HECKOJIBKMX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIOBBIMH TOJISIMN);
- TEOPETUUECKHE TIOJIOKEHHUS IIPOCTPAHCTB (JIMHEHHBIEC (BEKTOPHBIC) IPOCTPAHCTBA, JINHEHHbBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JITHEHHBIE oTlepaTopsl (Ipeo0pa3oBaHys) BEKTOPHOTO MPOCTPAHCTBA);
- TEOpPETHUUECKUE IMOJIOKEHUS alre0pandeckux CTPYKTyp (TpyHmbl, KOJblia, MOJS, TEOpHUsS MAEIMMOCTH B
IIPOU3BOJIEHOM KOJIBIIE);
Ymeer:
- JIOKa3bIBaTh OCHOBHBIE TEOPEMBI JJMHEHHOMN aJreOpbl, airedpbl MHOTOUJICHOB, alre0pandecKux CTPyKTYp;
- KpUTHYECKH aHAIN3UPOBATh W BBHIOUpaTh MHGOPMAIMIO B COOTBETCTBHH C alreOpanvyecKoi 3amaueii
YK-1.3. PaccmarpuBaeT pa3iIndHbIe BAPHAHTHI PELICHUS 3aJaul, OIICHUBAET UX IIPEUMYILECTBA U PUCKH
YMeeT: MPUMEHATh TEOPETHYECKNE TOJIOXKEHUs JMHEHHON anreOpbl, TEOPUH KOMIUIEKCHBIX YHCEN, aJreOphl
MHOTOWIEHOB, alNreOpandecKux CTPYKTYP K PEIICHHIO MaTeMaTHYECKHMX 3ajad, BHIOMpaeT HanOosee parjMOHAIbHBIN
croco0 pereHus
[Ipumep TUNOBBIX 3a/laHUM:

Bormpocs! k 3x3aMeny:

. Asreopa

. I'pynna

. Ilopsinok rpymnmnst

IToarpynmna

. Kpurepuit noarpymisl

. Teopema Jlarpanxa

. CmexHble kinaccel. CBOKCTBA.

. HopmanbHslil nenutens rpynmnsl
. @aKTOP-rpyMNIbl

10. [Topsi 10K 351€MeHTa TPYIIIBI

11. [fuxnu4eckne TPyIbl, TEOPEMBI.
12. 3omopdusm rpymm.

13. Koub1o.

14. TToakonso.

15. Kpurepuii moaxoibLa.

16. TTons.

17. Vipeansl KOJIbIIa, TEOPEMBI.

18. Onepanyu Hax HICAIAMHU.

19. CpaBHeHUs 1 KJIacChl BBIYETOB 110 HIEAIY.
20. dakTop-KOIBLIO.

21. lenutens HyIA.

22.0061aCTb LEIOCTHOCTH.

23. O6paTUMBbIE DIIEMECHTHI.

24, ACCOIMMPOBAHHBIC JICMEHTHI.
25. TIpocThie ¥ COCTABHBIEC DIIEMEHTHI 00JaCTH IIETOCTHOCTH.
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26. dakTopHaIbHOE KOJIBIO
OLEHOYHBIH JIUCT K TUIIOBOMY 3a/IaHHI0
0 6aI0B — TEOPETUUECKUI MaTepral He OCBOEH HJIM 33 OTKa3 OT YCTHOTO OTBETA
10 - cTyzeHT 3HaeT onpeesieHNs] pacCMaTPUBAEMBbIX ITOHATHH M UX CBOICTBa
15 - cTyzneHT 3HaeT onpeesIeHus pacCMaTpUBAaEMBbIX ITOHATHH M NX CBOMCTBA, YMEET 0Ka3bIBaTh CBOMCTBA, YMEET
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI
[IpuMep THUIOBBIX 3a1aHUI (3a1a4H)

a b
1. - BersicHUTB, 00pa3yeT JIn TPYyMITy OTHOCHTEIBHO CIOKECHHS MHOKECTBO MAaTpPHUI] BUAA b b , TIe a, beR.

2. - BIscHUTB, 06pa3yeT JI TPyIIMy OTHOCHTENBHO CI0XKEHHs MHOxecTBO uncen Buga a + b3/ 7, rae a,b Q.

3. Haiigure (baKTOp-prHHy aIJIUTUBHOM Tpynnbl Y€THBIX LEJbIX YHUCCI MO MNOATrPYHIIC YHUCECJI, KPATHBIX 8.
CocTaBbTE Ta6n1/111y CIIOKEHHUS KJIACCOB. YKaXKUTE HyﬂeBOﬁ U TOPOTUBOIIOJIOXKHBIC 3JIEMCHTHI.

4. SIBnArOTCSA M HOPMAJIbHBIMU ACIUTENSIMU CUMMETPUUECKOM Ipymnmbl 3-if CTENEeHH MOATPYIIIIbI ({po y Ps },) u

({po. P2, P4 })?
1 0 11 -1 0y (01

5. Haiinute mNOpPSANOK  3JIEMEHTOB A= 0 1 , B= 01 , = 0 1 , = 10
MYJbTUIUTUKATUBHON IPyIe HEBBIPOXKIACHHBIX KBaAPATHBIX MATPHUI] 2-TO TOPSAKA C IEHCTBUTEILHBIMH 3JIEMEHTAMH.

6. Jloxkaxure, uto rpynna (Z ,+) sBIsieTcd uKiIndeckoil. Halinute Bece ee 00pasyromue 3JeMEHTHI.
7. JlokaxuTe, 4TO U30MOP(HBI TPYIIITBI (Z ,-I-) u (5Z ,+).
8. Jloxaxxure, 4T0 H30MOPQHBI TPYIIIIEI (Z ,+) u (G,~), e G = {X| X= 3t, te Z}.

9. BeIsicHUTE, SABISETCS JIM KOJBLIOM MHOXKECTBO YMcel Buga a + bv2 + C\/§ C pallMOHATLHBIMH @, b, C.

10. SIBmgeTcs 1 KOJNBIIO <Z7 ,+,~> rojiem?

11. BeisicHUTB, SBISETCS JIM KOJBIOM MHOMKECTBO YHCEI BHIA a+b3\/2, rae a,beQ OTHOCHUTEIHHO
CIIOKEHUS U YMHOKEHHS
12. Tloctpoiite (akTOp-KOIBIIO KOJIBIA (Z,+,-) o uaeany J =(6) CocraBbpTe TAONHUIBI CIOXKEHUSI |

YMHOKCHHUA KJIACCOB. Vxkaxure HyHGBOﬁ u C,Z[PIHPI‘{HBII;’I, MMPOTUBOIIOJIOKHBIC U O6paTHbIe QJICMCHTBI, €CJIM TaKue
CYIIECTBYIOT. SBnsieTcs m 31O KOJIBIIO mojem?

13. Haiinute cymmy ujieanon (3) u (6) B KOJIBIIE (Z,+,-).

14. Kakue 13 MHOro4JIEHOB X3 -8, X3 +8, X2 -4, X2 +4, 4X2 +5Xx+6,2x+4 MIpUHAJIEKAT Uaeany
(X + 2) KOJbIIa (Z [X],+,-)?

15. BBIACHUTSH, €CTh JTN IEJIUTEIN HYJIS B (PaKTOP-KOJIbIIE KOJbIIa (Z ,+,-) 0 ujeany J= (5)

16 SIBIAIOTCS 1M deMEHTHI 3 + \/§ u 9+ 5\/§ KOJIbIIA (Z l\/é J,+,~) ACCOIMMPOBAHHBIMHU, 00PATUMBIMU?

17. Tlokakute, 4TO B KOJblE (Z [\/ - 3J,+,-) qncIo 4 pasnaraeTcs B IPOU3BE/IEHHE HEMPHBOAMMBIX MHOKHUTENEH
JBYMS CYIIECTBEHHO Pa3IMIHBIMHU CIIOCOOaMH.
18 Kakue U3 4UnCeN COCTABHBIE B KOJIBLIE (Z [I],+,-)I I, —1, 3+1,1-3i?

Kpurepun olleHKHU pelIeHHbIX 3a1a4:

MaKCHMaJIbHBIH 0ajul 3a pEIIeHHYI0 3ajady CTaBUTCS B CiIydae, €CNIM 3ajada pelleHa INPaBHIbHO, JaHBI
000CHOBaHMS, TOSICHEHMSI K KaXJIOMY JTaIly PEUISHUs 3a/lauy; CTYJICHT 3HAeT BCE ONpEJCNICHHUs] U CBOICTBA IOHATHH,
UCTIONIb3YEMBIX TIPH PEIICHUH 3a/1auu.

0 GayIoB 3a/1aua HE pelieHa WM 3a 0TKAa3 OT PELICHUs 3a1a4un

5 — CTYJIeHT 3HAET TEOPHUIO, CTYACHT PEIIaeT 33/1a4y 110 HaBO/ISAIINM BOIIPOCAM IIPETIOIaBaTells;

15 — cTyneHT 3HaeT TEOpHIO, CTYJICHT 3HACT AITOPUTMBI PEIICHUS 33a7a4M, CAMOCTOSTENILHO PEIlaeT, 0ObCHSA
Ka)KJblH 3Tall pELICHHUS;

20 - cTy/AeHT 3HAeT TEOPHUIO, CTYJCHT 3HAET aJrOPUTMbI PEIICHHs 3a7adH, CAMOCTOSTEIbHO pelaeT, OOBSICHSIS
KaX[IbIi ATl pelIeHus], pe/siaraeT CBoe (OpUrHHAIBLHOE) PelICHHE.

MeToandeckue MaTepuaibl, ONpPEACIIONINe MPOIenypy ¥ KPUTEPHUH OICHWBAaHHUS C(HOPMHPOBAHHOCTH
KOMHCTGHHI/Iﬁ Ipy MPOBEIACHUN HpOMe)KyTOqHOﬁ arTecranuuu
Kpurepun oneHnBanus cOPMUPOBAHHOCTH KOMIIETSHIINH, GOPMBI (IPOILIEYPhI) OIIECHUBAHUS MIPEACTaBICHBI B
BannbHO-peNTHHIOBOH KapTe TUCLUILUIMHEL
C¢hopMHPOBaHHOCTh YHHMBEPCAJIBHBIX KOMIETCHLIMI Ha YpPOBHE «3HAET», «yMeeT» mpoBepsiercs B (opme
KOHTpPOJILHOM paboThl, 3auera ¢ OIeHKOW U Hk3aMeHa. KOHTposbHBIE paboThl ayAUTOPHBIE paccunTaHHble Ha 90 MUHYT

Crpanuna 18 u3 19



DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

CTYACHT BBIIIOJHACT KOHTPOJIbHYIO pa60Ty B Teuenue 90 MHHYT, IOKa3biBagd YMCHUC DPCLIATHL 3aJadyu C MOACHCHUEM U
apryMeHTauI/Ieﬁ peuicHus u BbIGOpa METOAa pCUICHUS 3adavuu. Ha 3auere CTYACHT AEMOHCTPUPYCT 3HAHUA OHpeHGJ'IeHI/Iﬁ
OCHOBHBIX HOHﬂTHﬁ, TCOPEM; YMCHUC pCUIaTh 3aJlavud U MNOSCHATH UX PCIICHUC. Ha »sk3amene CTYACHT AE€MOHCTPUPYECT
3HaHUA OHpe)IeHeHI/Iﬁ OCHOBHBIX HOHHTI/Iﬁ, TCOPEM; YMCHHUEC TOKA3bIBATH CBOICTBa MOHATHH U TCOPCMBI, p€lIaTh 3ada4u U
TOSACHATH UX PCUHICHUC.
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