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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 —
OakanaBpuar 1o HanpasieHHI0 noaroToBku 44.03.05 [enarorndyeckoe oOpazoBanue (¢ AByMs MPOQUISIMHU TOATOTOBKH),
YTBEPXKIICHHOTO MpUKa3oM MuHHUCTEpcTBa 00pa3oBaHusi U Hayku Poccuiickoii ®@enepaunu ot 22 ¢espans 2018 r. Ne
125, ocHOBHOW mpodeccnoHanbHOM 00pa3oBaTedbHON Nporpammoi «Martematuka» u «MH(popMaTHKa» ¢ y4eToM
TpeOoBaHnil mpodeccnoHatbHOr0 cTaHmapTa «llemaror (memarormyeckas AEATENBHOCTh B cdepe JOMKOIBHOTO,
HaJaJbHOTO OOIIero, OCHOBHOTO 00mIero, cpenHero odmero obpa3oBaHus) (BOCIHTATENb, YIUTENb)», YTBEPKICHHOTO
mpuka3oM MUHHCTEpCTBa Tpyda M coluampHOW 3ammThl Poccmitckoit @eneparmym ot 18 oxtsadps 2013 1. Ne 544mH.
(3apeructpupoBan MunmcTepcTBoM toctinnu Poccuiickoit @eneparmu 6 nexadpst 2013 r., peructpanuonssrii Ne 30550),
C U3MEHEHUSIMH, BHECEHHBIMH IIpHKa3aMu MUHHCTEPCTBA TPyAa U coUUalbHOM 3amuThl Poccuiickoin ®@enepauuu ot 25
nekabpst 2014 r. Ne 11151 (3apeructpupoBan MunuctepcTBoM toctunmu Poccuiickoit @enepanuu 19 derpans 2015 r.,
peructpanuonssiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBad MuUHUCTEPCTBOM rocTuinu Poccuiickoit
®enepanyu 23 aBrycra 2016 r., peructpanuoHssiid Ne 43326).
Hens ®OC a1t npoMexxyTOYHOH aTTecTaluy — YCTaHOBIICHHE YPOBHSI C(hOPMHPOBAHHOCTH YacTH KOMIETECHIIUH —
VK-1 (YK-1.1, YK-1.2, .VK-1.3)
3agaun ®OC s NpoOMEXYTOUHON aTTecTalM - KOHTPOJIb KadyecTBa M YPOBHS JIOCTUIKEHHUS pe3yJIbTaTOB
o0ydeHust mo (GopMHpPYEMBIM B COOTBETCTBHH C y4eOHBIM IIaHoM KommereHImsiM: YK-1 CrocoOeH ocyIiecTBIsTh
MIOUCK, KPUTHUYECKUH aHAIW3 W CHHTE3 MH(POPMAIMH, NMPUMEHATh CHCTEMHBIH IOIXOM VISl PEIICHUS IOCTaBICHHBIX
3amaq
VK-1.1. Ananuzupyer 3a1auy, BbIAEIAS 3TAbl €€ PELICHMs], ASHCTBUS 110 PELICHUIO 3aJaun
3HaerT:
- 0a3oBBIC MaTeMaTHUECKHE Mozaenn (ypaBHEHHE, HEPaBEHCTBO, CHCTEMa paBHEHWH W HEPaBEHCTB, (QyHKIUS,
MHOTOWIEH, MaTpHLa u IIp.)
VYmeer:
- paboTaTh ¢ OCHOBHBIMH aNTeOpandecKUMH MOACIIMHI
VK-1.2. Haxomurt, KpWUTHYECKHM aHAJIM3UPYET W BBHIOMpaeT HHGPOPMAIMIO, HEOOXOAMMYIO MJISI PpEIICHUS
MIOCTABJICHHOH 3a7a4uu
3HaerT:
- TEOPETUUECKUE IIOJIOKCHUS JMHEHHON anreOpsl (TEOpUs MATpPHUIl, ONPEAEIMTENH, CHCTEMbl JHMHEHHBIX
ypaBHEHHH, apu(h)METHIECKOE N-MEPHOE BEKTOPHOE ITPOCTPAHCTBO), TCOPUH KOMITJICKCHBIX YHCEI;
- TEOPETUUECKHE MOJIOKEHMSI aJreOphl MHOTOWICHOB (MHOTOWIEHBI OT OJHOW INMEpeMEHHOI, MHOTOWIEHBI OT
HECKOJIKMX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIIOBBIMH TOJISIMU);
- TEOPETUUECKHE TOJIOKEHNUS IPOCTPAHCTB (JINHEHHbIE (BEKTOPHBIE) IIPOCTPAHCTBA, JIMHEIHBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHO)KEHUEM, JINHEHHbIE orepaTops! (IpeoOpa3oBaHusi) BEKTOPHOTO POCTPAHCTBA);
- TEOPETHUECKHE IOJIOKEHHS alre0pandeckux CTPYKTyp (TpyHmbl, KOJIbla, MOJsS, TEOpHsS MAETHMOCTH B
MIPOU3BOJIBLHOM KOJIBIIE);
Ymeer:
- JOKa3bIBaTh OCHOBHBIE TEOPEMBI IMHEHHON anreOphl, anreOpsl MHOTOWIEHOB, aNre0pandeckux CTPyKTyp;
- KpUTHYECKH aHAIM3UPOBATh U BRIOMpATh HHGOPMALHIO B COOTBETCTBHH C alIredpandecKon 3agaueit
VYK-1.3. PaccmarpuBaeT pa3inudHble BapHAHTHI PEIICHHUS 3a/1a41, OICHUBAET UX NMPEUMYILECTBA U PUCKU
YMeeT: MPUMEHATh TEOPETHUYECKNE TTOJIOXKEHUs JMHEHHON anreOpbl, TEOpUH KOMIUIEKCHBIX YHCEN, aJreOphl
MHOTOWIEHOB, aNreOpanvecKux CTPYKTYp K PEIICHHWIO MaTeMaTHYECKHMX 3ajad, BHIOMpaeT HauOojee parMOHAIbHBIN
croco0 pereHus

1 cemecTp — KOHTpOJIBbHAsA paboTa

TpeboBanue Kk nporesype OLUEeHKH:

ITomemienne: ocoObIX TpeOOBaHU HET

O6opynoBaHue: He TpeOyeTcs

MNHcTpyMeHThI:

PacxomHbie MaTepHabl: TEKCT KOHTPOJIBHOM paboTh

JlocTy K IOTIOTHUTETHHBIM CIIPABOYHBIM MaTepHajiaM: He MPEeIyCMOTPEH

Hopwmer Bpemenu: CTyneHT BEIIOIHAET KOHTPOJIBHYIO pabOTy B ayAUTOPUH, BpeMs BHIITOJIHEHHS 90 MUHYT

KoMIutekT o1ieHOYHBIX CPeCTB ISl HPOBEAECHUS TPOMEXYTOUHON aTTeCTalluH
[TpoBepsiemast KOMIIETEHIINA :
VYK-1 CnocobeH ocymiecTBIATh HOUCK, KPUTHYECKUH aHaIN3 M CHUHTE3 MH(POPMAIMH, NPUMEHSTH CHUCTEMHBIH
TIOJIXOJI JUISl pEILICHNUS] TOCTAaBJICHHBIX 33124
VK-1.1. Aramusupyer 3a1aqy, BRI dTAbl €€ PEeIICHIs, IEHCTBHUS 110 PEIICHUIO 3a1a9H
3HaeT:
- 06a3oBbIC MaTeMaTHUECKHE MOAenu (ypaBHEHHE, HEPABEHCTBO, CHCTEMa PaBHEHHMH M HEPABEHCTB, (DyHKIUS,

MHOTOYJICH, MaTpula nu I[p)
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

Ymeer:
- paboTaTh ¢ OCHOBHBIMH alIre0pandecKuMH MOAEISIMHU
VK-1.2. Haxomurt, KpUTHYECKH aHAJIM3UPYEeT W BbIOMpaeT HH(POPMAIMIO, HEOOXOJUMYIO JUIl pEILICHHS

TIOCTABJICHHOH 3a1a4u

3HaerT:

- TEOPETUYECKHE IIOJIOKCHUSI JIMHEWHOW anreOphl (TEopusi MaTpHll, ONPENENUTENH, CUCTEeMbl JIMHEHHBIX
ypaBHEHHH, apu(pMETHUECKOE N-MEPHOE BEKTOPHOE MPOCTPAHCTBO), TEOPUH KOMIUIEKCHBIX YHCE;

- TEOPETUUECKHE MOJIOKEHUSI anreOpsl MHOTOWICHOB (MHOTOWIEHBI OT OJHOW IEPEMEHHOH, MHOTOWIEHBI OT
HECKOJIBKUX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIOBBIMH MOJISIMA);

- TEOPETUUECKHE TIOJIOKEHNUS IPOCTPAHCTB (JINHEHHBIE (BEKTOPHBIE) IIPOCTPAHCTBA, JIMHEITHBIE IPOCTPAHCTBA CO
CKaJSIPHBIM YMHOXXCHHEM, JIMHEHHBIE ONepaTopsl (TIpeobpa3oBaHmsi) BEKTOPHOTO IIPOCTPAHCTRA);

- TEOPETUUECKHUE TOJIOKEHUS anreOpandyeckux CTPYKTyp (TPYHmel, KOJIbIA, TOJS, TEOPHS [EIUMOCTH B
MIPOM3BOJILHOM KOJIBIIE);

Ymeer:

- JI0OKa3bIBaTh OCHOBHBIE TEOPEMBI TMHEHHOH anreOpbl, anreOpsl MHOTOYJIEHOB, alIre0pandecKuX CTPYKTYp;

- KpUTHYECKH aHAIN3UPOBATh U BEIOMPATh HH(OPMAIHIO B COOTBETCTBHH C alreOpandecKon 3a1aucii

YK-1.3. PaccmarpuBaeT pa3iauyHbIC BAPHAHTHI PELICHUS 3aa4y, OLICHUBAET X MPEUMYIIECTBA U PUCKH

YMeeT: MPUMEHATh TEOPETHUYECKUE TTOJIOKEHUS JTMHEHHON anreOpbl, TEOPUH KOMIUIEKCHBIX YHCEJ, aareOphl
MHOTOWICHOB, alNreOpandecKux CTPYKTYP K PEIICHHWIO MAaTEeMaTHYECKHUX 3ajad, BHIOMpaeT Hawbosee parjMOHAIbHBIN
Croco0 perieHus

Tun (popma) 3aaaHust: KOHTPOJIbHASI Pa00Ta COCTOUT U3 CEMH 3aJaHUH .
IIpumMep THUMOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHAIIBI):
[TpumepHBIi BapHaHT KOHTPOJILHOM paboOTHI

1. Brimosaute nenicTBus

1 -1 0
2 -4 3 5 1 -1V
2—1104—2115+13—50—214
01 -1 2 3 5 0 3 4 01 2 -1 1 3
0 -2 1 -1 2 1
3 0 5
2X) — Xy + X3 — X4 +4x5 =1
2. Pemure cucrem aBHEeHUI MeTogoM ['aycca .
3. Pemmre cuctemy ypaBHeHUIt o hopmynam Kpamepa, BEIIOIHUTE TIPOBEPKY

X +3x +4x3—x4 =7
—x + Xy +x4=-3
4x) —2xy +2x3 —6x, =14
2x) +4xy —x3—x4 =3
4. Pemmre cucteMy ypaBHEHHH C IIOMOIIBIO 0OpaTHOW MaTPHUIIBI 2xy+xp+Txg =1
X1 + 4X3 =-3
—2x1 +x2 —8x3 =15
5. Brrancinure:

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

6. Ha KOMIIJIEKCHO# TUIOCKOCTH HaiiITe BCE TOYKHU, N300PaKaAIOIINE KOMIUIEKCHBIC YUCIIA Z, YIOBJICTBOPSIOIINE
CIEIYIOUINM YCIOBHAM:

|z|21 _
z+1<2’

7. Boruucimre:

OueHOYHBIH JIHCT K THIIOBOMY 3a/IaHHI0
| Kpurepun onenku | banbl
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

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

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

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

1 cemecTp — 3K3aMeH
TpeboBaHue K IpoLEype OLEHKH:
[TomemnieHne: 0cOOBIX TPeOOBAaHUI HET
ObopynoBanue: He TpedyeTcs
WHCcTpyMeEHTBI:
Pacxonnbie MaTepuanbl: OMIETHI K 3K3aMEHY
JlocTyT K TOMOTHNUTEIBHBIM CIIPABOYHBIM MaTepraaM: He PeayCMOTPeH
Hopmsl Bpemenn: 30 MUHYT Ha TOATOTOBKY, 10 MUHYT Ha OTBET
buner k 3x3aMeHy COCTOUT U3 JBYX TEOPETUYECKUX BOIPOCOB U OJHOM 3a7auu.
KoMIIeKT OIleHOUHBIX CPEICTB Ul IPOBEACHUS IPOMEXKYTOUHOH aTTecTauu
KoMIiekT OIleHOUHBIX CPEeICTB JUIs IPOBEACHUS IPOMEXKYTOUHOI aTTecTaluu
IIpoBepsieMast KOMIETEHLINS :
VYK-1 CnocobeH ocymecTBIATh HOUCK, KPUTHYECKUH aHaIW3 M CHUHTE3 MH(POPMAIMH, NPUMEHITh CHUCTEMHBIH
TIOJIXO JUISl PEILICHNUS TOCTAaBJICHHBIX 3313
VK-1.1. Ananuzupyer 3a1auy, BbIAEIAS 3TAbl €€ PELICHMs], ASHCTBUS 110 PELICHUIO 3aJa4n
3HaerT:
- 0a3oBBIC MaTeMaTHUECKHE Mojaenu (ypaBHEHHE, HEPaBEHCTBO, CHCTEMAa PaBHEHHMH M HEPAaBEHCTB, (DyHKIHS,
MHOTOYJIEH, MaTpHIla U Jp.)
Ymeer:
- paboTaTh ¢ OCHOBHBIMH aNTeOpandecKuMH MOAEIIMHI
VK-1.2. Haxomurt, KpHUTHYECKH aHAIM3UPYEeT W BBIOMpaeT HH(POPMAIMIO, HEOOXOAMMYIO ISl PEILICHUS
MIOCTABJICHHOH 3a71a4H
3HaerT:
- TEOPETUUECKHE IIOJIOKCHUSI JIMHEWHON anreOphl (TEopusi MaTpHI, ONPENENUTENH, CHUCTEeMbl JIMHEHHBIX
ypaBHEHHH, 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);
- TEOPETHUYECKHUE MOJIOKEHHSI TPOCTPAHCTB (JIMHEHHbIE (BEKTOPHBIE) MPOCTPAHCTBA, TMHEHHBIE IIPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JINHEHHBIE onepaTopsl (IIpeodpa3oBaHus) BEKTOPHOTO MPOCTPAHCTBA);
- TEOPETHUECKHE IOJIOKEHMS alre0pandeckux CTPYKTyp (TpyHNbl, KOJIbIa, MOJsS, TEOpHsS MAEIHMOCTH B
MIPOM3BOJILHOM KOJIBIIE);
Ymeer:
- JOKa3bIBaTh OCHOBHBIE TEOPEMBI IMHEHHON anreOphl, anreOpsl MHOTOWIEHOB, aNre0pandeckux CTPyKTyp;
- KpUTHYECKH aHAIN3UPOBATh U BEIOMPATh MH(POPMAIIHIO B COOTBETCTBUH C anreOpandeckoil 3ajaden
VYK-1.3. PaccmarpuBaeT pa3nudHble BapHaHTHI PEIICHHUS 3a/1a41, OICHUBAET UX NMPEUMYIECTBA U PUCKU
YMeeT: MpUMEHATh TEOPETUYECKHUE TOJI0KEHUS JIMHEHHOM anredpsl, TEOPUH KOMIUIEKCHBIX YHCElI, anreOpbl
MHOTOWIEHOB, anreOpanmdecKux CTPYKTYp K PEIICHHI0 MaTeMaTHYeCKUX 3a/ad, BHIOMpaeT HamboJiee paroHAIBHBIN
croco0 perieHus

[IpuMep THUMOBBIX 3aJaHUN:

Bomnpocs! k 3k3aMeny

1. Marpuusl: onpeeneHue, pa3sMepHOCTb, BUABI MAaTPULL.

2. Onepanuy HajJ MaTpULAMM: CIOXEHUE, YMHOXKEHHUE Ha 4YHCIO, YMHOXEHHE MaTpHll, TPAaHCIOHHPOBAHUE,
IIpaBHiIa BEITIOIHEHHS ISCTBUI HaJl MaTpUIIaMH, CBOHCTBa omnepanuii. CorlacOBaHHOCTh MaTpPHII.

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

4. IlepectanoBKH. YeTHOCTH MEPECTAHOBKH.

5. Ompenenurtenu n-oro nopsaka. CBOWCTBa onpeaenuTeNen

6. PaznioxxkeHne onpepenuTesiell o dIeMeHTaM psiia. MeToabl BEIYUCIICHUS OTPEIeTUTENeH

7. CucteMbl JWMHEHHBIX ypaBHeHHH. OCHOBHBIE NMOHATHS (KO3((UIMEHTHI, IepeMeHHbIE, CBOOOIHBIC YIICHBI,
pelIeHue, KOpHH).

8. Pemenue cucrem TMHEWHBIX ypaBHEHUH MeTonoM ['aycca

9. Penienue cucteM n JIMHEHHBIX YpaBHEHUH ¢ n Hen3BecTHBIMHU (hopmyiisl Kpamepa).

10. Onpenenenue, yciIoBUe CyILIECTBOBAHUS 0OPATHOW MaTPHULBL.

11. Onpenenutens Npou3BeAeHUS KBaJPaTHBIX MaTPUII.
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

12. MeTopl HaX0XKICHUS 0OPATHOW MATPUIIBL.

13. MartpuuHble ypaBHEHHS. 3allCh U PELICHUE CUCTEM JIMHEHHBIX ypaBHEHUH B MAaTPHYHOH (opme.

14. Apudmerryeckoe n-MepHOE BEKTOPHOE IPOCTPAHCTBO.

15. JluneiiHas 3aBUCUMOCTb BEKTOPOB.

16. Panr 1 6a3uc KOHEYHOW CHCTEMBI BEKTOPOB.

17. PaHr MaTpuIisl, METO/IbI €TO BHIYHUCIICHUS.

18. Kpurepuii COBMECTHOCTH CHCTEMBI M JTHHEHHBIX YpaBHEHHUH C N HEM3BECTHBIMH, €0 MPHMEHEHHE K PEIICHUIO
CHUCTEM JINHEHHBIX OJJHOPOIHBIX YPaBHEHUH.

19. Anrebpandeckas ¢opMma 3alliCH KOMIUIEKCHOTO umcia. JlefcTBHA Haj KOMIUICKCHBIMH YHCIAMH B
anreOpandeckoit popme.

20. I'eomeTprdeckas HHTEPIIPETAINS KOMIUIEKCHOTO Yrcia. MoayIb, apryMeHT.

21. TpuroHnomerpuueckas (opma 3amicl KOMIUIEKCHOTO uucia. J[eHCcTBUS Haj KOMIUIEKCHBIMH YHCIaMHU B
TpPUrOHOMETpUYIECcKoi popme

O1eHOUHBIH JIUCT K TUTIOBOMY 3a/1aHHIO

0 O6aIoB — TEOPETUUECKUI MaTepral He OCBOEGH WIIM 3a OTKa3 OT YCTHOTO OTBETa

10 - cryneHT 3HaET ONpEEICHUs pacCMaTPUBAEMBIX ITOHATHH M UX CBOMCTBA

15 - cCTyneHT 3HaeT OmNpeleNieHHs] pacCMaTPUBACMBIX MOHATUI M UX CBOWMCTBA, YMEET JOKa3blBaTh CBOICTBa,
yMeeT JOKa3bIBaTh OCHOBHBIE TEOPEMBI

[IpuMep TUIOBBIX 3a1aHUI (3a0a49H)

1. BeimosHuTE A€iicTBUA:

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

2. Halinute 3HaueHHEe MHOTOYJIEHA f (X) = X2 —5x+3 ,Toe X = A= 3 _31
3. Beruncnute AB — BA:
2 10 3 1 -2
A=|1 1 2|, B=| 3 -2 4
-1 2 1 -3 5 -1
4. BeluuciuTe OnpeneauTenu:
a a a 1 -2 -
|-a a x,2(0 1 3
-a —-a x -3 2 -
5. Haifmute xakue-muOo pemeHus ypaBHEHS:
1 x x2 x°
1 1 1 1 —0
1 -1 1 -
1 0 0 O
6. PemmuTe cucTemMbl TMHEHHBIX ypaBHeHUH MeToqoM ["aycca:
Ax; +2x, +4x, —x, =1 2x, —4x,+3x,—2x, =3

2%, + x, +3x; =3 5 )X 2% = 20— x, =2

—2x, —3x, — Ix;+3x, =14 3x, —6x, +5x, —3x, =5
8x, +6x, +12x, —5x, =13 4x, —8x, —3x, —4x, =-3
7. PemmuTe cucTeMbl TMHEHHBIX ypaBHeHUH 1o Gopmynam Kpamepa:
2x, —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, =Xz +x,=2

8. Pemure cucTteMsl JIMHEHHBIX OJJHOPOAHBIX YPaBHEHHIH
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4x, +2x, +4x;—x, =0 2x, —4x,+3x,—2x, =0
D 2x,+x,+3x;=0 2) X, —2x,—2x;—x,=0
—2x,—3x,—Tx;+3x,=0 3x, —6x, +5x, —3x, =0

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

9. Pemure cucTeMbl JIMHEHHBIX YPaBHEHUH B MAaTPUYHOM (hopme

2x, —x, +3x, =9 —2x, +x, +x; =1
1) 13x; —5x, + x; = —4; 2) 13x, —6x, +3x, =2
4x, —Tx, +x3=5 X, +x,—2x,=4

10. Berauciute nUHEHHYI0 KOMOHMHAIMIO BEKTOPOB 5b1 - 6b2 + 7b3 — b4 , €ciu bl =4, —a, +a,,
b,=2a,-a,, b,=a+2a,-3a,, b,=a+a,+23,, me a =01-12-2), a,=@1L-1-1),
a, =(3,0,-1,2).

11. Pemmre ypaBHewne 24, +3a, —d,—1x=a,, e a, =(-12,-34), a,=(-1-1-15),
a, =(2,-5-13), a, =(2,1,-2;-1).

12. Jlana cucTemMa BEKTOPOB d; = (1;1;4;2), a, = (l;—l;—2;4), a, = (0;2;6;—2) , Ay = (—3;—1;3;4),
as = (-10;-4;-7).

Bynmer nm cucrtema BEKTOPOB JMHEHHO 3aBMCMMa? MOXHO 1M TNPEJCTABUTL BEKTOp (I B BUJC JIMHEHHOM

KOMOHHAITUN BEKTOPOB dy, d,, A, 7

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
3xl—x2+3x3—2x4=1; 2 X, —Xg+x, =—3
3x,+x,—-x,=0 x, +3x, -3x, =1
S5x; +4x, —2x;+x, =0 —Tx,+3x;+x, =-3

15. HaiinuTe neldCTBUTENBHbIE YNCTA X U Y, €CIIH:
(x+3iy)+(2y —3ix) =1+2i;
16.Pemute ypaBHeHuUS:
1) Z2+2Z =3+1; 2) zlmz=-i.
17 .Beruucnmure:
(7+8i)—2-3i)+(27+34i)
(11-i)—(2+3i)Y4+5i)
18.Pemute ypaBHeHue:

922 +6z+10=0

19. Ha XOMIUIEKCHOM IIJIOCKOCTH HaﬁHHTG BCC€ TOYKH, H306pa>1<a}0mne KOMILJICKCHBIC 4YHUCJIa Z,
YAOBJICTBOPAIOIIUEC CIACAYIOMIUM YCIOBUIM:

lz|>1 2) Imz>2 um Rez<3.

z2+1<2

20. Beraucnure:

— 3+|\/§ 1+i
- 2) 4| —— .
A N V55

21. Nmerorcs Tpu OaHKa, KaXKIbIA U3 KOTOPBIX HAYHCIISET BKIAJUUKY OIIPEAEICHHBIH r010BOM MPOLEHT (CBOH 1J1st

Kaxaoro Oanka). B Hawane roma 1/ 3 BKiana pasmepoM 6000 nmeH. en. Biowiu B OaHk 1, ],/ 2 BKJIaga — B OaHK 2 u
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

OCTaBIIYIOCA 4YaCTh — B 0aHK 3 M K KOHIy roga CyMMa 5THUX BKJIaJO0B BO3pOcCJa 10 7250 JCH. CA. Ecau 051 MEpBOHAYAJIBHO

]/ 6 Bxiaza nonoxuu B GaHk 1, 2/ 3 —B6ank 2 u ]/ 6 — B Gank 3, TO K KOHIy r0Jla CyMMa BKIIaJa coctaBuia 0bi 7200

JIEH. €]1.; €CIu OBl ]/ 2 BKJIaJa MOJIOXKHIH B OaHK 1, ]/ 6 —BGauk 2 u 1/ 3 — B Gank 3, To cymMMa BKJIaIOB B KOHIIE T0Jia

cocTaBmita Obl BHOBB 7250 neH. . Kakol MpoIeHT BhIIUIaYuBaeT KaKIbli OaHK?
22. Yemy OyZIeT paBeH paHTI MaTpPHILIBI

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

IPH Pa3INYHbBIX 3HAUCHUSX IapaMerpa d.
23. Uccnenyiite cucTeMy JUHEHHBIX ypaBHEHUN

2x, —x, +x,+x, =1,
X, +2x,—x,+4x, =2,
x, +7x,—4x,+11x, = A.

V3 1 .43

24. Ionaras @), =——+i—, @, :———i—,onpez{em/ne C()ln +a)2”,n el.
2 2 2 2
Nz n-1 o

25. HaiinuTe Bce KOMILIEKCHBIE YKcha, yaoBneTBopstomue ycnosuio X = X', rae X - conpsbkeHHOE X.

Kpurtepuu omeHKH pemIeHHBIX 3a1a4:

MaKCHMAallbHBIH 0ayl 3a pemICHHYIO 3aJady CTaBUTCA B CIy4ae, €CIM 3ajada peIIeHAa NpPaBWIBHO, TaHBI
O6OCHOBaHI/Iﬂ, IIOACHCHUA K Ka)KI[OMy 3Tar1y peHIeHI/IH 3aJa4du, CTyZ[eHT 3HACT BCC OHpe}IeHeHI/IH nu CBOfICTBa HOHHTI/Iﬁ,
HCIIOJIB3YEMBIX IPH PELICHUU 3a1a4H.

0 GamyoB 3a/1aua He pelleHa WK 3a 0TKa3 OT PelleHus 3a7auu

5 — CTYZIEHT 3HaeT TEOPHIO, CTYACHT pellaeT 3a7ady 1Mo HaBOISAIINM BOIIPOCaM MPeroaaBaTes;

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

20 - cTyHmeHT 3HAaeT TEOPHIO, CTYICHT 3HAET AITOPHUTMBI PEIICHHS 3a/a9H, CAMOCTOSITENBHO pPEIIaeT, OObICHIA
KaXJIBIH 3TAIl PEIICHNUs, IpeIaraeT cBoe (OpUTHHAILHOE) pEeIICHIE.

2 ceMecTp — KOHTpOJIbHas paboTa

TpeboBanue K nporeaype OLEeHKH:

[Tomemenne: ocoObIX TpeOOBaHUIT HET

Ob6opynoBanue: He TpedyeTcs

WNHcTpyMEHTSI:

PacxoaHble MaTepHabl: TEKCT KOHTPOJIBHOI padoThI

JlocTyn K NONOJHUTENBHBIM CIIPAaBOYHBIM MaTepHuaaM: He IPEAYCMOTPEH

Hopwms Bpemenn: CTyJeHT BBITOTHSIET KOHTPOJIbHYIO paboTy B ayAUTOPHH, BpeMs BBINOJHEHNS 90 MUHYT

KoMmIutekT o1ieHOYHbIX CpeCTB JUIsl HPOBEACHUS IPOMEXXYTOUHOH aTTeCcTalin
[TpoBepsiemast KOMIIETEHIINS :
VYK-1 CnocobeH ocymiecTBIATh HOUCK, KPUTHYECKUH aHAIN3 M CHUHTE3 MH(POPMAIMH, NPUMEHITH CHUCTEMHBIH
TIOJIXOJI JUISl pEILICHNUS] TOCTAaBJICHHBIX 33124
VK-1.1. Ananusupyer 3aiady, BbLAEISIS STalbl €€ PEIICHUs, JEUCTBUS 110 PEIISHUIO 3a1a41
3HaerT:
- 6a30BBIe MaTeMaTHYecKue Moaenu (ypaBHEHHE, HEpaBEHCTBO, CHCTEMa PaBHEHWH M HEPaBEHCTB, (YHKIHS,
MHOTOWIEH, MaTpuLia u JIp.)
VYmeer:
- paboTaTh ¢ OCHOBHBIMH alreOpandecKuMH MOAEISIMHI
VK-1.2. HaxoauT, KpUTHYECKH aHAIM3UPYeT M BBIOMpaeT HWH(POPMAINIO, HEOOXOAMUMYIO Uil PEIICHHS
MOCTAaBJICHHOM 3aJauu
3HaeT:
- TEOPETUUECKHUE TIIOJIOKCHUS JIMHEHHON anreOpel (Teopusi MaTpHI, OMNPENCIUTENH, CHCTEMbl JIMHEHHBIX
ypaBHEHHH, apu(METHUECKOE N-MEPHOE BEKTOPHOE MPOCTPAHCTBO), TEOPUH KOMIUIEKCHBIX YHCE;
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

- TEOPETHUYECKHE TOJOXKEHHUS anreOpbl MHOTOWICHOB (MHOTOUYJIEHBI OT OJHON TEpEeMEHHOW, MHOTOWICHBI OT
HECKOJIbKUX ITEPEMEHHBIX, MHOTOUJICHBI HaJl YUCIOBBIMH TTOJISIMH);

- TEOPETHUYECKHE MOJIOKEHHS ITPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIC) POCTPAHCTBA, IMHEHHBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOXXCHHEM, JTMHEHHBIC ONepaTophl (IIpeoOpa30BaHus) BEKTOPHOTO MPOCTPAHCTBA);

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

Ywmeer:

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

- KpUTHYECKH aHAIN3UPOBATh W BHIOMpATh MH(OPMALMIO B COOTBETCTBHY C allreOpandecKon 3amaueii
VK-1.3. PaccmaTpuBaeT pa3indyHble BApUAHThI PEIICHUS 33/1a4l, OLICHUBAET UX IPEUMYLIECTBA U PUCKU
YMeeT: MPUMEHATh TEOPETHYECKUE TTOJOXKEHUs JMHEHHON anreOpbl, TEOPUH KOMIUIEKCHBIX YHCEN, aJreOphl
MHOTOWICHOB, alNreOpandecKux CTPYKTYp K PEIICHHI0 MAaTEMaTHYECKHX 3ajad, BHIOMpacT Hambosee parMOHAIbHBIN
croco0 pereHus
Tum (popma) 3agaHus: KOHTPOJIbHAS paboTa COCTOUT U3 CEMH 3aIaHHH.
[Tpumep THUNOBBIX 3a1aHUH (OLIEHOYHBIE MaTEPHUAIIBI):
[TpumepHBIi BapHaHT KOHTPOJILHOM pabOTHI
1. Haiinure nuHeltHOe MHOrooOpa3ye perieHni CHCTEMBI THHEHHBIX ypaBHEHUN

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

2. Tloxaxwute, uto Kakmas u3 cucrem Bextopor e, =(—1,2;3), e, =(0;5;4), e; =(2:31) u €| =(12;4),
e, =(3;-12), e; =(0;1;,-1) obpasyer Gasnc mpoctpanctea V; u mHaiauTe Matpuiy mepexoma oT Gasuca
le,.6,.6,} Gasucy {g],€),€5}.

3. Tlommpoctpancteo L, maramyro ma Bexropm &, =(—1,2;4), a, =(36;5), a,=(110;13).
HoanpocrpanctBo L, HarsHyTo Ha BeKTOpBI bl =(2;8,9), b, =(-2;3;4), by =(,-1L5) . Haiinure
pasmepHOCTb n 6a3uc noanpoctpanctsa L, + L, u pasmeprocts moampocrpanctsa L, M L, .

4. JIOMOIHMTH 0 OPTOrOHANLHOIO 6asKca NpocTpaHcTBa E 4
. e =(4/5,0,3/5,0); e,=(-3/5,0,4/5,0).

5. HpOI_IeCCOM OpTOroHajJn3anu nNoCTpoOrUTh OpTOFOHaHbHHﬁ basuc OANPOCTPAHCTBA, HATAHYTOI'O Ha CUCTEMY

BEKTOpOB: €, = @ 0,-1,0); e, = (2,1,0,0; e; = 111D e, = 3, 2,1, 2).

6. BbIsCHUTS SIBISIETCS JIM OTIEpaTop, 3aJjaHHbIil Kak (QYHKIHs OT KOOPJIUHAT BekTopa X = (Xl, Xoyee X, ),
JTMHEHHBIM. /7151 TMHEHOTO ollepaTopa HAlTH ero MaTpHiy B 06a3uce, B KOTOPOM 3a/1aHbI KOOPJIMHATHI BEKTOPOB

X, (X), f(X). @(X) = (X, —X,, X, = X5, X; —X3); F(X) = (X +3X,, X, +4X;, X; +5).

o o ’ ! !
7. Haiitu matpuny nuHeiiHoro oneparopa ¢ B 6asuce {el, e,, & }, ecnm ero Matpuna A 3amaHa B 6asuce

e e

3 -1 -1 el = (1a 1$ 0)1 e]l_ = (11 _3a 2)a
A=| 4 -2 -1 e, =01, e =(0,-21,
13 0) e=@221 e=(-11.

O1EeHOYHBIN JIMCT K TUITOBOMY 3aJaHHI0 (MOACIHHBIA OTBET):
O1eHOYHBIN JIUCT K THIIOBOMY 33/IaHHIO
| Kpurepun onenku | banbl
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CTY/ICHT 3HACT TEOPHIO0, CTYACHT IpeAsiaraeT cxemy pemeHus: crynent, | 0-2
3HACT AJITOPUTMBI PEIICHUsI 3a]1a41

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

CTYJICHT 3HAeT TCOPHIO, CTYIEHT 3HAET AJITOPUTMBI pelieHus 3amgaqu, | 5-10
CaMOCTOSTENILHO PEIIaeT, OOBACHSS KaXIblid 3TAll PEIICHUs, npediazaem
c6oe (opucunanvroe) peutetue

2 ceMecTp 3aueT ¢ OLIEHKOH
TpeboBanue K MpoIeaype OLECHKH:
ITomemnrenne: 0coOBIX TpeOOBaHMUIT HET
Ob6opynoBanue: He TpeOyeTcs
MHcTpyMeHTHIL:
Pacxonguble MaTepuanbl: OHICTHI K 3a4eTy
JlocTym K IONOJHUTEIBHBIM CIIPABOYHBIM MaTepHajiaM: He MPelyCMOTPEH
Hopwmst Bpemenu: 40 MUHYT Ha TOArOTOBKY, 10 MUHYT Ha OTBET
Bburer k 3a4eTy COCTOUT U3 OAHOTO TEOPETUYECKOTO BOIIPOCA U OAHOM 3a1aun.
KoMIieKT OIieHOUHBIX CPEesICTB JUIs IPOBEACHUS IPOMEXXYTOUHOM aTTecTaluu
IIpoBepsieMble KOMIIETCHIIMN:
KoMIieKT oIleHOUHBIX CPENICTB JUIs IPOBEACHUS IPOMEXXYTOUHOM aTTecTaluu
ITpoBepsiemast KOMIIETEHIINA :
YK-1 CnocoOeH oCymecTBIATh MOWUCK, KPUTHUSCKUI aHANN3 W CHHTE3 HH()OPMAINH, MPUMEHATH CHCTEMHBIH
TIOJIXO JUISl PEILICHNUS TOCTABJICHHBIX 3313
VK-1.1. Ananuzupyer 3a1auy, BbIAEISAS 3TAbl €€ PELICHMs], ASHCTBUS 110 PELICHUIO 3aJaun
3HaerT:
- 0a3oBBIC MaTeMaTHUECKHE MOAenu (ypaBHEHHE, HEPaBEHCTBO, CHCTEMa PaBHEHHMH M HEPAaBEHCTB, (DyHKIHS,
MHOTOWIEH, MaTpHLa U IIp.)
VYmeer:
- paboTaTh ¢ OCHOBHBIMH aNTeOpandecKUMH MOAEISIMHI
VK-1.2. Haxomurt, KpWUTHYECKHM aHAJIM3UPYET W BBIOMpaeT HHQPOPMAIMIO, HEOOXOAMMYIO MJISI PEIICHUS
TIOCTABJICHHOH 3aa4H
3HaerT:
- TEOPETHUECKUE IIOJIOKEHHUS JMHEHHON anreOpsl (TEOpUst MATpPHUIl, OMNPEAETUTENH, CHUCTEMBlI JHHEHHBIX
ypaBHEHHH, apu(h)METHIECKOE N-MEPHOE BEKTOPHOE ITPOCTPAHCTBO), TEOPUU KOMITJIEKCHBIX YHCEI;
- TEOPETUUECKHE MOJIOKEHMSI aJreOphl MHOTOWICHOB (MHOTOWIEHBI OT OJHOW IEPEMEHHOW, MHOTOWIEHBI OT
HECKOJIKMX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIIOBBIMH TOJISIMN);
- TEOPETUUECKHE TOJIOKEHHUS IPOCTPAHCTB (JINHEHHbIE (BEKTOPHBIE) IIPOCTPAHCTBA, JIMHEIHBIE IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JITHEHHBIE orepaTops! (Ipeodpa3oBaHs) BEKTOPHOTO MPOCTPAHCTBA);
- TEOPETHUECKUE IMOJIOKEHHUS alre0pandeckux CTPYKTyp (TPYyHmbl, KOJblia, MOJS, TEOpHUS NETUMOCTH B
MIPOU3BOJIBLHOM KOJIBIIE);
Ymeer:
- JOKa3bIBaTh OCHOBHBIE TEOPEMBI IMHEHHON anreOphl, anreOpsl MHOTOWIEHOB, aNre0pandeckux CTPyKTyp;
- KPUTHYECKH aHAIM3UPOBATh W BBHIOUpaTh MH(GOPMAIMIO B COOTBETCTBHH C alireOpanveckoi 3amaueii
YK-1.3. PaccmarpuBaeT pa3nuyHble BAPHAHTHI PELICHUS 331a4H, OLIEHHBAET X MPEUMYIIECTBA U PUCKU
YMeeT: NPUMEHSTh TEOPETHYECKHE MOJIOKCHHS JIMHEHHOH anreOphl, TEOPHH KOMIUIEKCHBIX YHCEN, aareOpbl
MHOTOWIEHOB, alNreOpandecKux CTPYKTYp K PEIICHHI0 MaTeMaTHYeCKHX 3aj]iad, BHIOMpaeT Haubojee parloHaJIbHBIH
croco0 perieHus
[IpuMep THUMOBBIX 3aJaHUMH:
Bomnpocs! k 3aueTy ¢ oLeHKO
1.Omnpenenenune TMHEHHOTO (BEKTOPHOTO) MPOCTPAHCTBA.
2.0mnpeneneHne BEKTOPHOTO NOANPOCTPAHCTBA.
3.Kpurepwuii noamnpocrpaHcTsa.
4.0OmpeneneHue THHEHHONH KOMOMHAITUHI BEKTOPOB.
5.0mpenenenue TMHEHHO 3aBUCUIMON CUCTEMBI BEKTOPOB.
6.0mnpeneneHne TMHEIHO HE3aBUCHMOM CHCTEMbI BEKTOPOB.
7.CBOWCTBA JINHEWHO 3aBUCUMBIX BEKTOPOB.
8.0mnpenenenne paHnra KOHEYHOH CHCTEMBI BEKTOPOB.
9.0mnpenenenne 6a3uca KOHEYHOH CHCTEMBI BEKTOPOB.
10. PazmMepHOCTH BEKTOPHOT'O IPOCTPAHCTBA.
11. Onpenenenue 0a3uca BEKTOPHOTO MPOCTPAHCTBA.
12. Omnpenenenuie KOOpAMHAT BEKTOPA B 3a]aHHOM Oasmuce.
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13. Onepaunu Hajx BEKTOpaMH B KOOPAMHATAX.
14. Onpenenenuie N30MOPQHBIX TPOCTPAHCTB.
15. Omnpenenenue MaTpuIbl IEPEXoa OT OJJHOTO Oa3nca K APyromy.
16. 3anumnTe CBsI3b KOOPIMHAT BEKTOPA IIPH U3MEHEHHH Oasuca.
17. Onepanuuu Haja HOANPOCTPAHCTBAMH.
18. Omnpenenenue TMHEHHOTO MHOTOOOpa3yst PeIIeHUH CHCTEMBI JINHEHHbBIX YPaBHEHUH.
19. Onpenenenne CKaIIpHOTO MIPOU3BEACHNUS.
20. OnpeneneHre HEBBIPOXKICHHOTO CKAJLIPHOTO POHM3BEICHUS.
21. CBoiicTBa CKAIIPHOTO TIPOU3BEICHIIS.
22. OmnperneneHne OPpTOrOHAIBHBIX BEKTOPOB.
23. OnpenienieHre OPTOTOHAIHFHON CHCTEMBI BEKTOPOB.
24. OmnpenenieHne OpTOrOHAILHOTO Oasuca.
25. IIpouiecc OpTOroHaIM3aLUH.
26. OmnpeiesieHne OPTOrOHAILHOTO JONOJIHEHHUS K ITOIPOCTPAHCTBY.
27.Omnpenenenue EBximmoBa npocTpaHcTBa.
28. OnpeneneHne HOPMBI BEKTOPA.
29. OnpeneneHne OpTOHOPMUPOBAHHOTO Oa3uca.
30. Uzomopdu3m EBKIMIOBEIX IPOCTPAHCTB.
31. OnpenencHue onepaTopa.
32. OnpeneneHne TMHEHHOTO OIlepaTopa.
33. CpoiicTBa THHEIHOTO OmepaTopa.
34. Matpuna THHEHHOTO omepaTopa.
35. CBsI3p KOOPAMHAT-CTONIONOB 00pa3a u mpoobdpasa.
36. Cpsi3b MEX 1y MaTPUIIAMK JIMHEHHOTO ONepaTopa B pa3jInUHbIX Oa3ucax.
37.T'eomeTpruecKIe CBOMCTRA IMHEHHOTO Omeparopa.
38. O6pas3 nuHeHHOTO omeparopa.
39. Panr nmHEHHOTO omnepaTopa.
40. S npo nuHEHHOTO omeparopa.
41. TedexT TUHEHHOTO omeparopa.
42. Onepanuu HaJ TMHESHHBIMH OTIEPATOPAMH.
43. Teopema 0 CBsI3H paHra u fedeKTa JHHESHHOTO orepaTopa.
44, OnpeneneHre cOOCTBEHHOTO BEKTOPA M COOCTBEHHOTO 3HAYEHHSI IMHEHHOTO OTIepaTopa.
45. XapaKkTepuCTHIECKOE YpaBHEHUE JIMHEHHOTO omeparopa.
OnueHOYHBIH JIHCT K TUIIOBOMY 3a/IaHHI0
0 GamoB — TEOpETHUECKUN MaTeprail HE OCBOEH WM 3a OTKa3 OT yCTHOTO OTBETa
10 - cryneHT 3HaET ONpE/EIICHNs pACCMAaTPUBAEMBIX IMOHATHH M UX CBOMCTBA
15 - cTynmeHT 3HaeT ompejeNieHUs] pacCMaTPUBAEMBIX MOHITHH W MX CBOWMCTBA, yMEET JOKa3blBaTh CBOWMCTBA,
yYMEeT JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI
[TpuMep THUMOBBIX 3a1aHUM (3a7a4H)
1.Haiinute muHeiiHOE MHOTOOOpa3ne pemeHN CHCTEMBI JTMHEHHBIX ypaBHEHU

X, — X, +3x;+x, +2x, =3
2%, —3x, +5x, +x, —x; =4
X +2x, —x;+3x, —4x, =-1
2. INokaxkuTe, 4TO Kaxknmas u3 cucreM BekTopoB a;=(-1,2,3); @,=(0,5,4); d;,=(2,3,1) n bl=(1,2,4); b2 =(3,-1,2);
b3 =(0,1,-1) obpazyeT 6azuc mpocTpaHCTBA V3 , 1 Haliiute MaTpuiy nepexona ot 6asuca { d;,d,, d; } k 6asucy { bl , bz’
b, }.

3. HaH Bekrop x=2(el+ez+...+en). Pasnmoxure Bektop X 1m0 0asucy el',e;,...,e' ecim

n 1
r_ r r_ r_ r_
e =6 +e,,¢,=6€,+e,,e,=6,+¢,,.., ¢, =€ ,+e ,e =€ 5 +e.
4. B pe3epB IpPOBOJHMKOB BaroHOB JUISI BEIJJAYM MM €KEIHEBHO MOCTYNAIOT CO ckianga: 1) caxap, 2) vai, 3)

nedyeHbe, 4) mOKonan, 5) ApeBecHelid yroms. Ilycts &, &y, (5, (&4, Olg — COOTBETCTBEHHO HpHUpPAIICHHUs 33 JEHb
xonmuecTBa (B Kr) a1 nocrymienuit. Ecmu ¢ > 0, o cootsercTmyromero mposykTa mim yris noctymmio Gobiie,
4eM BBIIAHO B OTOT jeHb, a ecim O <0, To ux BemaHo Gosblme, WeM TOCTYmWIO €O CKiana. SIBisercs nu

COBOKYITHOCTb CHCTEM YHCEIT (0(1, Oy, Oy, Oy, 0!5) JMHEHHBIM POCTPAHCTBOM HaJl MOJIEM PalMOHAIbHBIX yncen Q

? Uto osuauaer sekrop (—250, 5, 0, —100, 2)?
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5. Jluneitnoe npocTpancTBO V MMeeT 6azucHble BekTopsl € u €,. JIunelHsli onepaTop ¢ nepeBoAUT Ga3HCHbIE
BekTophl B O(€;) = d; u 9(€,) = a, . Halinure MaTpuiy JinHeiiHoro oneparopa ¢ B 6asuce el' , e; .

&=(L1) &=L  &=@E1

&=  €=(L-2  4=(L3

6. Haiimure coOCTBEHHBIC BEKTOPHI M COOCTBEHHbBIC 3HAUCHHMS JMHEHHOrO OMEparopa, 3aJaHHOTO B HEKOTOPOM
6azuce mMarpuuen

4 6 O
A=|-3 -5 0].
-3 -6 1
7. . Haiinute panr, ssapo u AeeKT JINHEHHOTO oTiepaTopa, 3a1aHHOTO B HEKOTOPOM 0a3uce MaTpHUIleH
2 3 4 5
4 5 -1 4
A, =
0 -2 3 1
3 3 3 5
1 00
8. Ilyctb @ u Y — nuHeiiHBIE OMEpaTOphl MpocTpaHcTBa Vi, 3ajaHHBIE MaTpUIAMH Aw =12 1 0f
3 21
3 21
Bv/ =12 1 0] coorsercrBenno B Ga3smcax a = (1, 0, 0), a, = (0, 1 0), a,; = (0, 0, 1); b1 = (1, 1 0),
1 00

b2 = (0, 1, 1), b3 =(1, 0, 1). Haiitu matpuus! oneparopoB @+, @-y B Oauce d;, d,, d;, a TaKXKe DPaHT,

SAPO U Je(peKT KaXKI0ro 13 ITHX ONEpaTOpOB.

Kpurtepuu onieHKH pemeHHbIX 3a1au:

MaKCHMAaJIbHBIN Oajyl 3a pemIeHHYI0 3aJady CTaBUTCA B CiIydae, €CIM 3ajJada pelleHa NPaBHJIBHO, JaHBI
O6OCHOBaHI/I$[, MOACHCHUA K KAXIOMY OTally pCIICHUA 3aJavu; CTYJACHT 3HACT BCEC ONMPEACICHUA U CBOMCTBA HOHHTI/II‘/'I,
HCTIOJIB3YEMBIX IIPH PELICHUH 3a1a4H.

0 GannoB 3a/1a4a HE pelIeHa WK 3a OTKa3 OT PeIIeHUs 3a/1a4un

5 — CTYJICHT 3HAET TEOPHUIO, CTYACHT PEIIaeT 33/1a4y 110 HaBOSAIINM BOIIPOCAM IIPETIOIaBaTes;

15 — cTyneHT 3HaeT TEOPHIO, CTYICHT 3HACT AITOPUTMBI PEIICHMS 33a7a4M, CAMOCTOSTENILHO PEIaeT, OObICHS
KaX[IbIH 9Tl pelIeHNS;

20 - cTyzmeHT 3HAeT TEOpHUIO, CTYJNECHT 3HAET aJTOPUTMBI PEIICHHS 3a7adH, CAMOCTOSATEIBHO pemaeT, OOBSICHA
Ka)X[IbIH TaIl pelIeHns], IpearaeT cBoe (OpUrHHAIBHOE) PEIICHHE.

3 ceMecTp — KOHTpOJIbHas paboTa

TpeboBaHue K MPOIETyPE OLICHKH:

ITomemienue: 0coOOBIX TPeOOBAHHUH HET

Ob6opynoBanue: He TpedyeTcs

MNHcTpyMeHTHI:

PacxomHbie MaTepHabl: TEKCT KOHTPOIBHOHN PabOTHI

JlocTyn K NONOJHUTENBHBIM CIIPaBOYHBIM MaTepHuaaM: He IPEAYCMOTPEH

Hopwmst Bpemenn: CTyJeHT BBINOIHIET KOHTPOJILHYIO paboTy B ayIMUTOPHUH, BpeMsl BBINOIHEHHS 90 MUHYT

KoMmIutekT o1ieHOYHbIX CpPeCTB /ISl HPOBEACHUS IPOMEXXKYTOUYHOH aTTeCTalin
[TpoBepsiemast KOMIIETEHIINA :
YK-1 CnocobeH ocymiecTBIATh HOUCK, KPUTHYECKUH aHaIN3 M CHUHTE3 MH(POPMAIMH, NPUMEHITH CHCTEMHBIH
TIOJIXOJI JUISl pEILICHNUS] TOCTaBJICHHBIX 33134
VK-1.1. Aranms3upyer 3a1ady, BELAEISIS STANbl €€ PEIICHNUs, IeHCTBUS 0 PEIISHUIO 3a/1a4H
3HaerT:
- 0a3oBbIe MaTeMaTHueckue Mojenu (ypaBHEHHE, HEPaBEHCTBO, CHCTEMa pPaBHEHMH M HEPaBEHCTB, (yHKIIUS,
MHOT'OWIEH, MaTpuLia u JIp.)
VYmeer:
- paboTaTh C OCHOBHBIMH alITeOpandecKUMH MOACIISIMHU
VK-1.2. HaxomuT, KpUTHYECKH aHAIM3UPYET W BBHIOMpaeT WHQOPMAIMIO, HEOOXOMUMYIO Ui PEIIeHUs
MOCTaBJICHHOM 3a1a4n
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DOH/I OLIEHOYHBIX CPEACTB U1 NPOBEICHUS IPOMEKYTOYHOM aTTECTALIN

3Haer:

- TCOPETUYCCKUE TMOJIOKCHUS JIMHCHHON anreOpsl (TEOpUS MATPHUI, ONPEACIUTENH, CHCTEMBI JHUHEHHBIX
yYpaBHEHH, apr(PMEeTHIECKOE N-MEPHOE BEKTOPHOE MTPOCTPAHCTBO), TEOPUH KOMIUICKCHBIX YHCET,

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

- TEOPETHUYECKHUE TOJIOKEHISI TPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEHHBIE IIPOCTPAHCTBA CO
CKaJISIPHBIM YMHOXXCHHEM, JIMHEHHBIC ONepaTophl (IIpeoOpa3oBaHus) BEKTOPHOTO MPOCTPAHCTBA);

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

Ywmeer:

- JIOKa3bIBaTh OCHOBHBIC TCOPEMBI IMHEHHOMW anreOphl, alreOpbl MHOTOWICHOB, IreOpandecKux CTPYKTYP;

- KpUTHYECKH aHAIN3UPOBATh W BEIOMpaTh MH(OPMAIMIO B COOTBETCTBHH C alreOpandecKo 3amaueii
VK-1.3. PaccmarpuBaet pa3nuyHble BADHAHTHI PELICHHS 33/1a4H, OLIEHUBACT UX IIPEUMYIIECTBA U PUCKU
YMeeT: NPUMEHATh TEOPETHYSCKUE IONOKEHHS JIMHEIHON anreOpbl, TEOPHH KOMIUICKCHBIX YHCENl, aureOpbl
MHOTOYJICHOB, alreOpandeckux CTPYKTYp K PELICHHI0 MaTeMaTHYeCKUX 3alad, BeIOMpaeT Haubojee panyoHAIbHBIA
croco0 perreHns
Tun (popma) 3amanus: KontponsHas pabota cOCTOUT U3 6 3a1aHUA.
[TpumMep TUMOBBIX 33/1aHUiT (OLICHOYHBIE MAaTEpUaJIbl):

1. Haiigure HOJ] 1 HOK MHOrouiaeHoB f (X) =X - X3 + 2X2 —2X+2u
p(x)=x* +2x° +7x% +2x+6.

. Muorounen f (X) =5x°+x* -1 pasnoxure Mo creneHsaM X + 3 (AByMs crocobamu).

N

3. Muorouren f (X) =x°-27 Pa3JI0KUTE HA HEIIPUBOJUMBIE MHOKHUTEIM HAJl TI0JIEM JIEHCTBUTEIIBHBIX YUCEIL
4. Omnpenenure KpaTHOCTb KOpHA X, = \/E ans MEHOTOWIeHa | (X) =x> - 2\/EX4 +2x% +x% — 2\/EX -2

5. Tlome3ysce cxemoit ['opHEpa, pa3iIoKUTh MHOTOWICH f (X) no creneHsiM X — C, roe

f(x)=x*+2x* —3x* —4x+1,c=-1

6. BBIpaSI/ITB CI/IMMeTpI/I‘IGCKI/Iﬁ MHOTOYJICH 4€pPE3 JICMCHTAPHbIC CUMMCETPHUICCKUEC MHOT'OYJICHBL

f(XliXz’xs):(X1+X2)2(X1+X3)2(X2+X3)2'

ONEHOYHBIN JUCT K THTIOBOMY 3aJJaHUIO

Kputepun oueHnku bajnst

CTYJCHT 3HACT TEOPHIO, CTYACHT MpeajaracT CXeMy pelieHus cryaeHt, | 0-2
3HACT AJITOPUTMBI PCHICHUSA 3a1a9n

CTY/ICHT 3HaeT TEOPHIO, CTYIIEHT 3HAeT AJTOPUTMbI pelleHus 3axauu, | 3-4
CAMOCMOAMENbHO peuiaen, 00bACHA KadcOblil IMan peulerus

CTY/ICHT 3HaeT TEOPHIO, CTYIEHT 3HAeT AITOPUTMBI pelleHus 3ajxaudu, | 5-10
CaMOCTOSTENILHO PELIaeT, OOBSACHSS KaXKAbIH 3Tall peleHus], npeoiazaem
c80e (OpucunaibHoe) peluieHue

3 ceMecTp- 3a4eT ¢ OLIEHKON
TpeboBaHue K MpOIEyPE OLICHKH:
IMomemenne: ocoObIX TpeOOBaHMIA HET
ObopynoBanue: He TpedyeTcs
WHCTpyMEHTBI:
PacxonHbIe MaTepHaibl: OUIETH K 3a4eTy
JlocTyI K IOMOJIHNTEIbHBIM CIIPABOYHBIM MaTepualiaM: He IpeyCMOTpeH
Hopwmsi Bpemenu: 30 MUHYT Ha MOArOTOBKY, 10 MUHYT Ha OTBET
Buner k 3a4eTy ¢ OIEHKOW COCTOUT U3 OJTHOTO TEOPETHYECKOTO BOIPOCA M OJHOW 3a4a4H.
KoMIutekT onieHOYHBIX CpeZCTB JUIsl IPOBEACHHS IPOMEXXYTOUHOM aTTecTalun
[TpoBepsieMble KOMIIETEHIMH:
VYK-1 CnocobeH ocymecTBISATh HOUCK, KPUTHYECKUH aHaNIN3 M CHUHTE3 MH(POPMAIMH, NPUMEHSTH CHUCTEMHBIH
TIOJIXO JUIsl pEILICHNUS TOCTAaBJICHHBIX 33124
VK-1.1. Ananusupyer 3aaady, BbLAEISS STkl €€ PELICHUs, 1eHCTBUS 0 PEIICHUIO 3a1a4l
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3HaerT:
- 0a30BBIC MaTeMaTUYECKUe Mojenu (YpaBHECHHUE, HEPAaBCHCTBO, CHCTEMa PAaBHCHUN M HEPABEHCTB, (YHKIUS,
MHOTOIEH, MATPHUIIA U Jp.)
Ymeer:
- paboTaTh ¢ OCHOBHBIMHE aITeOpandecKIMH MOJEIISIMHI
VYK-1.2. HaxoauT, KpUTHYECKH aHAIM3HPYeT U BHIOMpAacT WHPOPMALUIO, HEOOXOMUMYIO JUIS PEIICHUS
MTOCTaBJICHHOW 33124
3HaerT:
- TCOPETUYCCKUE TMOJIOKCHUS JIMHEHHON anreOpsl (TEOpUS MATpPHUIl, OMNPEACIUTENN, CHCTEMBI JTHUHEHHBIX
YpaBHEHHH, apuPMETHIECKOE N-MEPHOE BEKTOPHOE MIPOCTPAHCTBO), TEOPUH KOMITIEKCHBIX YHCEIT;
- TCOPETHYECKUE TOJNI0KEHUS aireOpbl MHOTOWICHOB (MHOTOWICHBI OT OIHOM TEepeMEHHOW, MHOTOWICHBI OT
HECKOJBKUX NEPEMEHHBIX, MHOTOUWICHBI HaJl YUCIIOBBIMH TTOJISIMH);
- TCOPETHUYECKHUE TTOJIOKEHIS TPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) IPOCTPAHCTBA, JIMHEHHBIE TIPOCTPAHCTBA CO
CKaJISIPHBIM YMHOXXCHHEM, JIMHEHHBIC ONepaTophl (IpeoOpa3oBaHus) BEKTOPHOTO MPOCTPAHCTBA);
- TCOpPETHUYECKHE TMOJIOKECHHS alreOpandecKuX CTPYKTyp (TpYHNbl, KOJbIA, MOJSA, TEOpHS JACIHMOCTH B
MIPOU3BOJILHOM KOJIBIIE);
YmMmeer:
- JI0Ka3bIBaTh OCHOBHBIC TCOPEMBI JIMHEHHOMW anreOphl, anreOpbl MHOTOYICHOB, Are¢OpandecKux CTPYKTYD;
- KpUTHYCCKH aHAIIM3UPOBATh U BHIOMPATh HHPOPMAIIUIO B COOTBETCTBUH C anreOpanmdeckoit 3agaueit
VYK-1.3. PaccmaTrpuBaeT pa3nuyHbIC BapHAHTHI PEIICHHUS 3a/1a4H, OICHUBACT UX MPEHMYIIECTBA U PUCKU
YMeeT: IpUMEHATh TEOPETHYCCKHUE MOJOKCHUS JIMHEHHON anreOphl, TEOPUH KOMIUIEKCHBIX YHCEI, aureOphl
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 PAaBHBIX MHOTOUIICHAX.
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 MHOTOWICHEI X MX CBOUCTBA.
18. HamMensIree obmee kpaTHOE MHOTOWIeHOB. CBO¥iCTBA.
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 MHOTOYJICHA.
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.CrangapTHelii Bua MHOrOWwIeHa. CTEeHbh MHOTOWICHA 10 IEPEMEHHOM, 110 COBOKYITHOCTH ITEPEMEHHBIX.
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 TEOPHH CHMMETPHICCKHX MHOTOYWICHOB.
34. Teopema 'aycca u CIIeACTBUS U3 HEE.
35. MHOTOWICH HaJ MOJIeM ACHCTBUTEIbHBIX YKCE (Teopema, CIICICTBHS).
36. MHOTOWICH HaJ ITOJICM PAllMOHATIBHBIX YHCEIT (TEOPEMBI).
37. HaxoxaeHHe paloHAIbHBIX KOPHEH MHOTOUWICHA C IesibiMu Ko3ddumuenramu. Kpurepuii 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 - cTyneHT 3HaeT ONpeNeNieHHs] pacCMaTpUBAacMBIX MOHSATHUH M HUX CBOKMCTBA, yMEET JIOKa3blBaTh CBOMCTBA,
YMEET JOKa3bIBaTh OCHOBHBIE TEOPEMBI

[Tpumep THUNOBBIX 3aaHKH (331a4N)

1. BeimmosiHuTE IEHCTBUS:

a) (x2 + x—lXZx2 - x+1);

6) (2x —1)? + (4x® + 2x® — x —3)- (x® + 4)— (x +1)*;

B) F(X)+@(x)- g(x). rae F(X)=x>+7x*+8; p(x)= x> —6x+4; g(x)=x-1.

2. Jloxaxure, 4YTO 3Ha4EHME MHOIOYIEHa HE 3aBUCHT OT 3HAYCHHUS IE€PEMEHHOU f(x)=

(X2 =3x+2)(2x +5)—(2x? + 7x+17 (x - 4).

3. He mepeMHOXasi, 3aITUIINTE f (X) B CTaHIAPTHOM BHJIE:
f(X)=(x+2)x+3)x+4):6)* f(x)=(x-1)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 qo(x ) eCIIH:

a) T(x)=5x*-3x*+3x-1, p(x)=x+1-x*;

6) f(x)=2x"+x*=5x* —x+1, o(x)=x"~-x.

7. Haiiqure Bce 3Hadenus A u D , TP KOTOPBIX MHOTOYJICH f (X) = X3 + a.X2 —X+b JNEIUTCS Ha

p(x)=x*-1.

8. Jlokaxxute cieAcTBUs U3 TeOpeMbl besy:

2 (x"—a"f(x—a) mpu ¥n;

5 (x*" —a?" ):(x+a) mpu Vn;

9. Haiigure f (Xo) (o onpenenenuto u mo cxeme ['opHepa):

a) F(x)=5x* —7x* +8x* —3x+7, X, =3;

6) F(x)=x"+2ix® —(L+i)x* =3x+(7+i), X, =—i;

10 HaiiuTe 9acTHOE M OCTATOK OT JAC/eHHs | (X) Ha X—C:

f(x)=x"-2x* —x*+2x+5,¢c=7

11. C momomipro anroput™a EBkinaa HalimuTe HAanOOMBIINEH OOIIUI JETUTEThb MHOTOYWICHOB:
f(X)=x*+2x +2x% +2x+2 u p(X)= x* + 3x + 2;

12. Tlonp3ysice anroputmMoM EBknmunma, mombepuTe MHOTOUICHBI Ml(X) u M (X) TaK, 9TOOBI BHIIIOJIHSIOCH

2
PaBEHCTBO f (X) Ml(X)+ (D(X)- M 2(X) =d (X), e d (X) = ( f (X), (D(X)) s eCITi
f(x)=2x*+3x* -3x* -5x+2; @(x)=2x> +x* —x-1.
13 Yemy paBeH noka3aTesb KPaTHOCTH KOPHS:
Xo =—1 mns muOrounena f(x) = x® —6x* —4x® +9x* +12x + 4;

14 Paznokure Ha HEMPUBOIMMBIE MHOKHUTEITH HAJl TIOJIEM IeHCTBUTENBHBIX YUCEIT:
1. x* +7%x% +16
6 4 2
2. X +X +X
15. OTaenute KpaTHbIE MHOKUTEIM MHOTOWJIEHA!

1. f(x)=16x* —8x+3;

2. T(x)=x* +3x* +5x? +5x+2;

16. Haiigure ycioBue, Ipu KOTOPOM f (X) =x"+ax’+b UMeeT ABOIHON KOpPEHb, OTIIMYHBIN OT HYJIS.

17. Haiiaure ycioBue, Ipu KOTOPOM f (X) =x° +10ax® +5bx +c HMeeT TPOHHOI KOpeHb, OTIIMYHBIA OT HYyJS.

18 Muorownen f (X) YETBEPTOU CTemeHu co crapmuM Koddduumentom pasHbiM 1, umeer uucno — 2
TPEXKpaTHBIM KOPHEM M MpH JeieHnn Ha X + 3 1aer ocTatok, pasublit —1. HaiiauTe 3T0T MHOTOUIEH.
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19 Haiiute yacTHOE OT AC/ICHUS MHOTOWICHa | (X, y) =3x° + y5 + X4y + Xy4 + 4X3y2 +2x° y3Ha

MHOIOYIEH ¢(X, y) = X2y + Xy2 +3x% + y3 :

f(x,

20 Pasnosxure Ha MuoKuTemH | (X, Y, Z) = x>+ XyZ + X°zZ + yZZ — y3

5 5 4 4
21 okaxwute, uto X~ + Y~ — XY — Xy~ = O npu Bcex Mon0KHUTETBHBIX 3HAYEHUAX X U Y

22. BeIpasute uepe3 dIeMEHTapHBIE CHMMETPHIECKHE MHOTOUJICHBI:

a) f (Xl’ X2,X3)= (XlXZ T Xs)(X1X3 T Xz)(xzxs T X1);

6) (%, %% )= (2 + % + X2 N0 + % + X2 X2 + %% +X2).

23. Haiiiure 3HAUCHHE CHMMETPHYECKOTO MHOTOWNCHA | (Xl, X5, X3) OT KOpHeH MHOroujeHa gD(X),
X, %) =X +0C 43¢ =3x %, @(x)=2x"+x-10;

24. . 36aBbTeCh OT anredpandecKor parioHAIFHOCTH B 3HAMEHAaTele Ipoou:

Y3+7
Yo-23/3-2

25. JlokaxxuTe, 4YTO MHOTOWICH f(X) EJIATCS Ha MHOTOYJIEH g(x TOrga M TOJBKO TOTIa, KOIZIa BCE

KOMIIJICKCHBIC KOPHU MHOT'OYJICHA g (X) SABJIAKOTCA KOPHAMA MHOT'OYJICHA f (X) .

3l 3k+1 3m+2
26. Jlokaxure, 9yTo mpH JIFOOBIX HaTypambHbIX |, K, M MHOrOWIeH f(X)Z X7 +X + X JenuTCs Ha

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

YUCCII:

27 Paznoxxute MHOro4ieH Ha MHOXKUTEIU Haza II0JIEM KOMIIJICKCHBIX YHUCECII:

a) T(x)=x*+16;06) f(x)=x*+4i;m) F(x)=x>+@+i)x+i.

28 Paznoxxute MHOrowieHnl Ha HEMIPUBOANUMBIC MHOKHUTCIIU HA MOJIEM ﬂeﬁCTBHTeHBHLIX Hucell:
a) f(x)=x>+2x+3

29. Pemmte ypaBHEHUS:

a) 3x° —8x+8=0;

6) x> —3x*+3=0.

30. HaiiauTe pannoHaIbHbIE KOPHH MHOTOUJICHOB!
a) f(x)=x*+5x>+9x* —x-14;
6) f(x)=8x*+2x%9x* —2x+1;

31. Ionw3ysich KpUTepreM DW3EHINTEHHA, TOKAKUTE HEMPHUBOIUMOCTh MHOTOUJICHOB HAJ MOJIEM PallMOHAIBHBIX

a) f(x)=3x*-15x° +10x* —20x+35; 6) f(x)=x>-12x>+36x-12.
KpI/ITepI/II/I OLICHKHU PCHICHHBIX 3a1a4:
MaKCHUMaJbHBIA Oamn 3a PCHICHHYIO 3aJady CTaBUTCA B Clly4dae, €CJIM 3aJada pCeIICHA MNPaBUIbHO, JAaHbL

06OCHOBaHI/IH, NOACHCHHA K Ka)XAOMY I9Tally PCHICHHA 3aJadr; CTYACHT 3HACT BCC OIPCACIICHUA U CBOICTBa HOHﬂTHﬁ,
HCIOJIb3YEMbIX IPU PCHICHUHU 3ada4u.

0 OayuTOB 3a/1a4a He pellicHa HITH 32 0TKa3 OT PEIICHUS 3aJaun
5 — CTYICHT 3HACT TECOPHIO, CTYACHT PEIIAET 33auy 10 HABOISAIIMM BOIIPOCAM IMPEIIoIaBaTels;
15 — cTyneHT 3HaeT TeOpHI0, CTYJASHT 3HAET aNTOPUTMBI PEIICHUs 3aJadd, CAMOCTOSITENIBHO PElIaeT, OOBICHSS

Ka)KJblH 3Tall PELICHHUS;

20 - CTymeHT 3HACT TECOPHIO, CTYACHT 3HACT AITOPUTMBI PEIICHHSI 3aJa4H, CAMOCTOSTESIILHO PEIIACT, OOBACHSIS

KK dTal PENIeHNs, TIpeJIaraeT CBoe (OpUTrHHAIBHOE) PEIICHNE.

4 cemecTp — KOHTpOJIbHas paboTta

TpeboBanue Kk nporeaype OLUEeHKH:

[Tomemenne: ocoObIX TpeOOBaHUIT HET

O6opynoBanue: He TpedyeTcs

MucTpyMeHTsI:

PacxoHble MaTepraibl: TEKCT KOHTPOJILHOH PabOTHI

JlocTyn K IOTIOTHUTENbHBIM CIIPABOYHBIM MaTepHUaliaM: He MPEAyCMOTPEH

Hopwmst Bpemern: CTyIeHT BBINOIHIET KOHTPOJIbHYIO paboTy B ayIUTOPHUH, BpeMs BeIMOTHEHHS 90 MUHYT

KoMIneKkT OleHOYHbIX CPENICTB AJIsT IPOBEACHUS MPOMEKYTOUYHOM aTTeCTallun

IIpoBepsiemast KOMIETEHIUSA :
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VYK-1 CnocobeH ocywecTBISTh IOUCK, KPUTUYECKUH aHAIN3 W CUHTE3 HMH(GOPMAIMH, NPUMEHSTh CUCTEMHBIH
MIOJIXO/1 JJTsl PEIICHUS TOCTABICHHBIX 3a/1a4
VK-1.1. Ananuzupyer 3aauy, BbIACIAS STAMbl €€ PELUICHUs, JSHCTBUS 110 PELICHHIO 3aJaun
3HaerT:
- 0a30BBIC MaTeMaTUYCCKUE Mojeiau (YpaBHECHHUE, HEPABCHCTBO, CHCTEMa PAaBHCHUN M HEPABEHCTB, (YHKIIH,
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 anreOpsl (TEOpUs MATpPHIl, OMPEACTUTEIH, CUCTEMBI JIMHCHHBIX
ypaBHCHHH, apu(PMETHICCKOE N-MEPHOEC BEKTOPHOE POCTPAHCTBO), TCOPUH KOMIUICKCHBIX YHCET,;
- TCOPETUYCCKUE TOJIOKEHUS aireOpbl MHOTOWICHOB (MHOTOWICHBI OT OIHOM MEPEeMEHHOW, MHOTOWICHBI OT
HECKOJBKUX MePEMEHHBIX, MHOTOUWICHBI HaJl YUCIIOBBIMH ITOJISIMA);
- TCOPETUUCCKHUE MOJIOKEHUSI MPOCTPAHCTB (JIMHEHHBIC (BEKTOPHBIC) MPOCTPAHCTRA, TMHEHHBIC MPOCTPAHCTBA CO
CKaJSIPHBIM YMHOXXCHHEM, JIMHEHHBIC OnlepaTopsl (IIpeoOpa3oBaHus) BEKTOPHOTO IIPOCTPAHCTBA);
- TCOPETHUYECKUE TMOJIOKCHHS alreOpandecKuX CTPYKTyp (TPYHNbI, KOJbLA, IIONS, TEOpPHUS ICTUMOCTH B
MIPOU3BOJIBLHOM KOJIBIIE);
Ywmeer:
- JIOKa3bIBaTh OCHOBHEIC TEOPEMEBI IMHEHHOW anreOphl, anreOpsl MHOTOWICHOB, aNreOpandecKux CTPYKTYP;

- KpUTHYECKH aHAIN3UPOBATh M BEIOMPaTh HH(MOPMAIHIO B COOTBETCTBHH C alreOpandecKon 3a1aueii
YK-1.3. PaccMaTpuBaeT pa3iauyHbIC BApHAHTHI PEIICHUS 3aa4l, OLCHUBAET UX MPEUMYILECTBA U PUCKH
YMeeT: MPUMEHATh TEOPETHUYECKNE TOJIOXKEHUs JMHEHHON anreOpbl, TEOPUH KOMIUIEKCHBIX YHCEN, aJreOphl
MHOTOWICHOB, alNreOpanvecKux CTPYKTYp K PEIICHHI0 MaTeMaTHYeCKHX 3ajad, BhIOMpaeT HamOoJiee paluOHalbHBIN
Croco0 perieHus
ITpumep THUMOBBIX 3a1aHUM (OLleHOUYHBIE MaTepHuaibl): KoHTponbHas paboTa
BapuaHT KOHTpOJIEHOM PaboThI
1. Omnpenenenue rpynnsl. [Ipumepsr. IIpocreiinmie cBoiicTBa rpymm.

a b
-b a)

2. BBIHCHI/ITB, SABIACTCA JIM prHHOﬁ OTHOCUTCJIBHO YMHOJXCHUSA MHOKECTBO MaTpHull BHUOa rae

abeR,a’+b*=0.

3. Toctpoiite (hakTop-rpyminy CUMMETPUYECKOI TPYIIbI TPEThEH CTEMEHU 0 MOArPYIINE Y€THBIX MOACTAHOBOK.
CocTaBbTe TaONHIy YMHOXKEHUS €€ JIEMEHTOB.

4. Jloxa3aTh, YTO TPYIIIIBI <Z,+ >I/I <GZ,+ > — IUKJIMYECKHe. YKa3aTh X 00pasyrolue 3JeMeHTHl . Jlokas3ars,
4qTo <Z,+ >E<GZ,+ >

5. BwricHHTE, €CTh TN ENUTEIN HYIIS B KOJBIIE KJIACCOB BHIYETOB <Zlo, +,-> .

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

7. Kaxkne n3 MHOTOWIEHOB X4 + 4, X4 - 4, X +l, X+ i, X2 - i,4, i,—l MIPUBOJIUMBI B KOJIbIIE <C[X],+,.> .

8. Kakwue u3 uncen i, 5i, 5+i, 3+2i, -3+2i npunamrexar naeany 2+ 31 kombiia nenbix sncen Iaycca?

OHeHOqHBIﬁ JIMCT K TUIIOBOMY 3aJaHUIO

Kpurepuu onieHku banst

CTYICHT 3HACT TEOPHIO, CTYACHT MpeajaracT CXeMmy pelieHust cryaeHt, | 0-2
3HACT AJITOPUTMBI PCHICHUSA 3a1a9n

CTY/ICHT 3HaeT TEOPHIO, CTYIEHT 3HAeT AJTOPUTMbI pelieHus 3axaud, | 3-5
CAMOCMOAMENbHO peuiaen, 00bACHAL KaXcOblld IMan peuenus

CTY/ICHT 3HaeT TEOPHIO, CTYIEHT 3HAeT AJTOPUTMbI pelieHus 3axaud, | 6-10
CaMOCTOSTENILHO PeLIaeT, OOBSACHSIS KaXK/IbIH JTAll pEelIeHus], npediazaem
ceoe (opucunanvhoe) peuterue

4 cemecTp- dK3aMeH
TpeboBaHue K IpoLEype OLEHKH:
IMomemienune: 0coObIX TpeOOBaHUIT 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 COCTOHUT U3 ABYX TEOPETUYECKHUX BOIIPOCOB 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 3312
VK-1.1. Ananusupyer 3a1auy, BbIAEIAS 3TAbl €€ PELIEHMs], ASHCTBUS 110 PELIEHUIO 3aJaun
3HaeT:
- 0a3oBBIC MaTeMaTHUECKHE MOAENU (ypaBHEHHE, HEPABEHCTBO, CHCTEMa PaBHEHHWH M HEPAaBEHCTB, (DyHKIUS,
MHOTOWICH, MaTPHUIIA U JIp.)
VYmeer:
- paboTaTh ¢ OCHOBHBIMH aNTeOpamdecKUMH MOICIISIMA
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
ypaBHEHHH, apru(h)METHIECKOE N-MEPHOE BEKTOPHOE NMPOCTPAHCTBO), TEOPHN KOMIIEKCHBIX YHCEIT;
- TEOPETUUECKHE MOJIOKCHUS alreOphl MHOTOWICHOB (MHOTOWICHBI OT OJHON IIEPEMEHHOW, MHOTOWIEHBI OT
HECKOJIBKMX TIEPEMEHHBIX, MHOTOWICHBI HaJl YUCIOBBIMH TOJISIMN);
- TEOPETHUUECKHE TTOJIOKECHNUS IPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEHHbBIC IPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JITHEHHBIE oTlepaTopsl (Ipeo0pa3oBaHys) BEKTOPHOTO MPOCTPAHCTBA);
- TEOpPETHUUECKUE IMOJIOKEHUS alre0pandeckux CTPYKTyp (TpyHmbl, KOJblia, MOJS, TEOpHUsS MAEIMMOCTH B
MIPOU3BOJIBLHOM KOJIBIIE);
Ymeer:
- JIOKa3bIBaTh OCHOBHBIE TEOPEMBI JMHEHHOU aJreOpbl, alire0pbl MHOTOUJICHOB, alre0pandecKix CTPyKTYp;
- KpUTHYECKH aHAIN3UPOBATh W BBHIOUpaTh MHGOPMAIMIO B COOTBETCTBHH C alreOpanvyecKoi 3amaueii
YK-1.3. PaccmarpuBaeT pa3iIudyHbIe BAPHAHTHI PELICHUS 33241, OLIEHUBAET UX NPEHMYIIECTBA U PHCKH
YMeeT: MPUMEHATh TEOPETHYECKNE TOJIOXKEHUs JMHEHHON anreOpbl, TEOPUH KOMIUIEKCHBIX YHCEN, aJreOphl
MHOTOWIEHOB, alNreOpandecKux CTPYKTYP K PEIICHHIO MaTeMaTHYECKHMX 3ajad, BHIOMpaeT HanOosee parjMOHAIbHBIN
croco0 pereHus
[Ipumep TUNOBBIX 3alaHUM:

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 ¥ COCTaBHBIC IIEMEHTHI 00J1aCTH IIEOCTHOCTH.
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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 onpezeIeHus pacCMaTPUBAEMBbIX MOHSATHH M UX CBOICTBA, yMEET JJOKa3bIBaTh CBOWCTBA, YMEET
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI
[IpuMep THUIOBBIX 3a1aHUI (3a1a4H)

a b
1. - BolsicHUTB, 00pa3yeT JIn rPyIITy OTHOCHTEIHHO CII0KEHHSI MHOYKECTBO MaTpHI] BUAA b , tie a,beR.

2. - BEISCHHTB, 00pasyeT I TPy OTHOCHTENHHO CIOXKEHHs MHOXKecTBO uncen Buxa A + b3/7, rme a,b e Q.

3. Haiinute daxrop-rpymily aaguTUBHOM TPYNIBI YETHBIX IEIBIX YHCEN IO IMOATPYINIE YHCEN, KPaTHBIX §.
CocraBpTe TaONHILY CIIOKEHHSI KITACCOB. YKaKUTE HYJIEBOH U MPOTHUBOIOIOXKHBIC 3JIEMEHTHI.

4. SIBNArOTCS M HOPMAJIHHBIMH JCTUTEISIMA CHMMETPUIECKOM TpyIITel 3-i CTENEHH MOATPYIIIBI ({po, Ps },) u

({pOa P2y Py }")?
1 0 11 -1 0 0 1

5. Haiinute mNOpPSANOK 3JIEMEHTOB A= 0 1 , B= 01 , = 0 1 , = 10
MYJbTUILTUKATUBHOM IPyIIIe HEBBIPOXKJACHHBIX KBAIPATHBIX MATPHI] 2-TO TOPSAKA C IEHCTBUTEILHBIMH dJIEMEHTAMH.

6. Jloxaxkute, 4TO rpynna (Zg ,+) ABJIAETCA NUKIMYeckoi. HalinuTe Bce ee 0Opasyolye 31eMEHTEL.
7. JlokaxuTe, 4TO U30MOP(HBI TPYIIIIBI (Z ,+) u (52 ,+).
8. Jloxaxwure, 9T0 H30MOP(HEI TPYIIITHI (Z ,+) H (G,-), e G = {X| X= 3t, te Z}.

9. BeIsicHUTE, ABIAETCS JIM KOJIBIIOM MHOXKECTBO YHcell Buga a + bv2 + C\/§ C paIioHATFHBIMH a, b,c.

10. SIBisieTcs M KOJIBLIO <Z7 ,+,~> mojem?

11. BBISICHUTB, SBISCTCS JH KOIBLOM MHOXECTBO yncel Buxa a + D3/ 2, rie a,b €Q ornocurensHO croKeHUs
U YMHOXCHHUS
12. TloctpoiiTe (HaKTOP-KOJBIIO KOJIbIA (Z,+,-) o wuaeany J= (6) CocraBbTe TaOMUIBI CIOXECHUS U

YMHOXEHUSI KIACCOB. YKQXKHUTE HYJIEBOW W €JUHUYHBIM, MPOTHUBOIOJOXKHBIE W OOpaTHBIE DJIEMEHTHI, €CIU TaKue
CYIIECTBYIOT. SIBIISIeTCS JIM 3TO KOJIBIIO MOJIeM?

13. Haiinute cymmy njieanon (3) u (6) B KOJIBIIE (Z,+,~).

14. Kakue n3 MHOTOWIEHOB X3 - 8, X3 + 8, X2 - 4, X2 + 4, 4X2 +5X + 6, 2X+4 MPUHAJIeKAT UAeaTy
(X + 2) KOJIbIIa (Z [X],+,-)?

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

16 SIBOAIOTCS I SIEMEHTH 3 + \/§ u9+ 5\/§ KOJIbIIa (Z l\/§l+,) ACCOIMMPOBAHHBIMHU, 00PATUMBIMU?

17. TlokaxuTe, YTO B KOJBIIE (Z l\/ — 3l+,-) 4yucio 4 pasnaraercs B IPOU3BEJICHUE HEMPUBOAUMBIX MHOMKUTENEH
JIBYMsI CYIIECTBEHHO Pa3IMYHBIMHU CITOCOOAMHU.
18 Kaxkwe u3 yncell COCTaBHEIC B KOJIBIIC (Z [I],+,-)Z i, —1,3+1,1-3i7?

Kpurepun o1ieHKH peIIeHHBIX 3a1a4:

MaKCHMaJIbHBIH 0ajul 3a pEIIeHHYI0 3ajady CTaBUTCS B Ciydae, €CNIM 3ajada pelleHa INPaBHIbHO, JaHBI
000CHOBaHMS, TOSICHEHHSI K KaXJIOMY 3TaIly PEUISHUs 3a/lauy; CTYJICHT 3HAeT BCE ONpEJCNICHHUs] U CBOMCTBA IOHATHH,
HCTIOJIB3YEMBIX IIPH PELICHUH 3a/1a4H.

0 GamToB 3a/1a4a He pelIeHa MU 32 0TKa3 OT PEeIIeHHs 3aJaun

5 — CTyZIeHT 3HAET TEOPHUIO, CTYACHT PEelIaeT 33/1a4y 10 HABO/SIINM BOIPOCAM IIPETo1aBaTells;

15 — cTyzmeHT 3HaeT TEOpHIO, CTYIEHT 3HAET AITOPUTMBI PEIICHUs 3a7a4H, CAMOCTOSTENILHO pPellaeT, 00bCHSIS
Ka)KJblH 3Tall pELICHHUS;

20 - CTy/AEHT 3HAeT TEOPHUIO, CTYJCHT 3HAET aJrOPUTMbI PEIICHHs 3a7adH, CAMOCTOSTEIbHO pelaeT, OOBSICHSS
Ka)XJIbIH TaIl pelIeHus], peiaraeT cBoe (OpUrHHaNbHOE) pPElIeHHe.

Meroaudeckne MaTepualibl, ONpENeNSIoNe IpoLeaypy W KPUTEpHH OLEHUBaHUS C(HOPMUPOBAHHOCTH
KOMITETEHIIMH TPH POBEAECHNH IPOMEKYTOYHOM aTTecTaluu
Kpurepun onennBanust chOpMUPOBAHHOCTH KOMIIETEHIIMHU, (POPMBI (IIPOLIEAYPHI) OLIEHUBAHUS PEICTABIICHBI B
BannbHO-peHTHHIOBOH KapTe TUCLUILIMHBL
C¢hopMHPOBaHHOCTh YHHBEPCAJIBHBIX KOMIETCHLIMI Ha YpPOBHE «3HAET», «yMeeT» mpoBepsiercs B (opme
KOHTpPOJBHON paboThI, 3adeTa ¢ OIEHKOW M dk3aMeHa. KOHTposbHbIe pabOTHl ayAUTOPHBIE paccunTaHHble Ha 90 MUHYT
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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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