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[losicHuTenbHAs 3anMCKa
Donj oueHOuHbIX cpelcTB (panee — GOC) 11t IpoMEXXyTOYHOH aTTecTaluM 0 JUCHUIUIMHE «Anrebpa» pa3paboTaH B
COOTBETCTBHU C (hefepasIbHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTAaHIApTOM BBICHIEro oOpazoBaHHMs — OakajgaBpHaT IO
HarnpasiieHHI0 1oarotoBku 44.03.05 Ilemarorndeckoe oOpazoBanue (C IByMs NpO(QUISIMUA TOATOTOBKH). YTBEPXKIEH MPHKA30M
MunuctepcTBa o0pazoBanusi U Hayku Poccuiickoit @enepanuu ot 22 ¢espans 2018 r. Ne 125 ocHoBHO#M mnpodeccroHaIbHOM
oOpaszoBaTenbHOl mporpamMmoii Bbicmiero oOpasoBanusi 44.03.05 Ilemarornueckoe oOpazoBanue (¢ aAByMs mnpoduisMu
MoJAroToBku), mnpodmmu «Maremaruka»y u «®Dusnka» ¢ ydeTrom TpeOoBaHWil npodeccHoHambHOro crangapra «llegaror
(memaroruyeckas esITeNIbHOCT B chepe MOLIKOILHOTO, Ha4aabHOIO OOILIEr0, OCHOBHOI'O OOLIETro, CPEAHET0 00LEro 00pa3oBaHusl)
(BocTMTATENb, YUUTEIh)», YTBEPHKACHHBIN MPHKa3oM MHUHUCTEPCTBA TPy/a U COLUANBHOM 3amuThl Poccuiickoit deneparmu ot 18
okta0pss 2013 r. Ne 544m (3aperucrpupoBaH MunucrepcTBoM loctuiuu Poccuiickoit ®enepanuu 6 gexabps 2013 r.,
peructpammoHasii Ne 30550), ¢ u3MeHeHHsMH, BHECEHHBIMH TIpUKa3aMH MUHHCTEpPCTBA Tpyda M COIMAIBLHOM 3aIIHUTHI
Poccuiickoit @eneparuu ot 25 nexabpst 2014 r. Ne 11151 (3apeructpupoBad MunucrepcTBoM roctunun Poccuiickoit @enepanuu
19 depans 2015 r., peructpanmonssiid Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBan MUHHUCTEPCTBOM FOCT UIIMU
Poccuiickoit @enepanun 23 asrycrta 2016 r., peructpanoHssiii Ne 43326).
Hene @OC a5 MPOMEKYTOUHOMN aTTECTAIIMHM — YCTAHOBJICHHE YPOBHS CHOPMHUPOBAHHOCTHU YacTH KomreTeHun — YK-1.
3amaun ®OC 11 NPOMEXYTOYHOH aTTeCTallMd — KOHTPOJb KadeCcTBa U YPOBHs JOCTHXKEHHUS PE3yJbTaTOB OOYyYeHHs IO
(bopMupyeMBIM B COOTBETCTBUH C Y4eOHBIM INITAHOM KOMIIETEHIIMSM:
VK-1 CnocoGeH OCyIIeCTBIATh MIOUCK, KPUTUUECKUN aHAIU3 M CUHTE3 MHGOPMAlUY, IPUMEHITh CUCTEMHBIH MOAXOA I
peleHns IOCTaBJICHHBIX 3a/1a4
VYK-1.1. AHanuzupyer 3aaaqy, BbLACISS STAIIBI €€ PELICHHUs, ISHCTBUS 110 PEIICHUIO 3a1a4l
3HaerT:
- 0a3oBble MaTeMaTHUecKue Mojenu (ypaBHEHHE, HEPaBEHCTBO, CUCTEMa PaBHEHUH U HEPABEHCTB, (DYHKIIUSA, MHOTOUIEH,
MaTpHIa u JIp.)
Ymeer:
- paboTaTh C OCHOBHBIMH aJITeOPaAUECKHUMU MOJICIISIMH
VK-1.2. Haxonut, KpUTUYECKH aHAIU3UPYET U BEIOUpaeT uH(popMaliio, He0OOX0AUMYIO JUls peIlCHUs IOCTABICHHOM 3a1auu
3HaerT:
- TEOpPETUYECKUE IOJIOKCHUS JIMHEWHOW anreOphl (TeOpus MaTpHIl, ONPEICIUTEIH, CHCTEMbI JIMHCHHBIX ypaBHEHHIA,
apuMeTHIecKoe N-MEepHOe BEKTOPHOE IIPOCTPAHCTBO), TEOPUH KOMIUIEKCHBIX YUCEI;
- TEOPETHYECKUE MOJIOKEHUS aIreOpbl MHOTOYJICHOB (MHOTOWIEHB! OT OJJHOM II€PEMEHHON, MHOTOWICHBI OT HECKOJIBKUX
[EPEeMEHHBIX, MHOTOYJIEHBI HaJl YUCJIOBBIMU IOJIAMHU);
- TEOPETUYECKHE TIOJOXEHHUS IPOCTPAHCTB (JMHEHHbIE (BEKTOPHBIE) MPOCTPAHCTBA, JHHEWHBIE MPOCTPAHCTBA CO
CKaJIIPHBIM YMHOXKEHHEM, JINHEHHbIE OIlepaTopsl (IIpeodpa3oBaHysl) BEKTOPHOIO IPOCTPAHCTBA);
- TEOpPETHYECKUE MOJOKEHHUs anreOpandeckux CTPYKTyp (TPYIHIbl, KOJbLA, MOJA, TEOPUS JNEITUMOCTH B IPOU3BOJIEHOM
KOJIBIIC);
Ymeer:
- JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI JIMHEHHON anreOpsl, anre0psl MHOTOUICHOB, alre0pandeckux CTPyKTyp;
- KPUTHYECKU aHAM3UPOBATH H BEIONPATh HHOOPMAIHIO B COOTBETCTBUH C aJreOpanveckoi 3agadei
VK-1.3. PaccMaTpuBaet pa3iauyHble BAPUAHTHI PEILICHU 33[a4H, OLIEHUBAET UX NIPEUMYLIECTBA U PUCKU
VYMeeT: TNPUMEHSATh TEOPEeTHYECKUE TIIOJIOKEHHs JIMHEHHOW anreOphl, TEOPHHM KOMIUIEKCHBIX YHCEN, anreOpsl
MHOTOWICHOB, anreOpandeckux CTPYKTYp K PEIICHUIO MaTeMaTHYeCKHUX 3a/1ad, BbIOMpaeT Haubosee paluoHAJIbHBIA CHOCO0
peleHus.

1 cemecTp — KOHTpOIBHAs paboTa

TpeboBaHKe K IPOLIEAYPE OLECHKHU:

ITomemenue: ocoObIX TpeOOBAHUI HET

OobopynoBanue: He TpeOyeTcst

MHCTpyMEHTHI:

PacxoaHble MaTepHalIbl: TEKCT KOHTPOJIBHON paboThI

JlocTyI K JONOJNHUTENBHBIM CIIPABOYHBIM MaTepHanaM: He IPEAyCMOTPEH
Hopwmbr Bpemenu: 90 MunyT

KoMnieKT 011eHOYHBIX CPeICTB /15 MPOBEAEHHs MPOMEKYTOUHOH aTTecTaluu

IIpoBepsiemast KoMneTeHUHU:
VYK-1. Cnoco0eH oCyLECTBIATh IOUCK, KPUTHYECKUH aHAIIM3 U CUHTE3 HH(GOPMALUK, IPUMEHATh CUCTEMHBIN MOIXOJ
JUIA PELIEHUs MOCTaBJICHHBIX 3aJa4

IIpoBepsemblii HHIMKATOP TOCTHKEHHS KOMIIETCHIINN !

VK-1.1. Aanusupyet 3ajauy, BbIJEJIss ITalbl €€ pelleHus, AeHCTBUS 110 PEIeHHIO 3aJauu

VK-1.2. HaxoquT, KpUTHYECKHN aHAIM3UPYET U BHIOMpaeT MH(OPMAIHIO, HeOOXOAUMYIO JUIs PEIIeHHs TOCTaBICHHON
3a71a4u

VK-1.3. PaccmarpuBaeT pa3auyHble BAPUAHTHI PEILCHUS 3aa4l, OLEHUBAECT UX IPEUMYILLIECTBA U PUCKU

ITpoBepsieMble pe3ynbTaThl 00Y4YCHUS:
3Haer:
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- 0a30oBBIE MaTeMaTHUeCKWe Mojenu (ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa DPABHEHUH W HEPaBEHCTB, (GYHKIHS,
MHOTOYJICH, MATPHLIA U JIP.)
VYmMmeer:
- paboTaTh C OCHOBHBIMH AJIT€OPaNIECKIMHU MOJICIISIMU
3HaerT:
- TCOPETHYECKHE IOJIOKCHHS JIMHEHHOW anreOpbl (TEOopHs MaTpHIl, ONPEICTUTEIH, CUCTEMbl JIMHEHHBIX YpaBHEHHH,
apupMeTHIecKoe N-MEepHOe BEKTOPHOE MIPOCTPAHCTBO), TEOPHH KOMITIIEKCHBIX YHCEIT;
- TEOPETHYECKHE IOJ0KEHUS areOpsl MHOTOWICHOB (MHOTOWISHBI OT OJJHOM NMePEeMEHHOM, MHOTOWICHBI OT HECKOJIBKUX
MePEeMEHHBIX, MHOTOWICHBI HAJ/l YUCIIOBBIMH TOJISIMH);
- TCOPETHYECKHE TIOJIOKEHHUS MPOCTPAHCTB (IMHEHHbIE (BEKTOPHBIC) MPOCTPAHCTBA, JIMHCIHBIE NPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JINHEHHbIE OIlepaTopsl (peoOpa3oBaHysI) BEKTOPHOTO IPOCTPAHCTBA);
- TEOPETHYECKHE IMOJOKEHUS areOpandecKux CTPYKTYp (TPYIMIIBI, KOJbLA, ITOJ, TEOPHs IETHMOCTH B IIPOM3BOJIHHOM
KOJIBIIC);
Vmeer:
- JOKa3bIBaTh OCHOBHBIE TEOPEMBI IMHEHHON aiareOpsl, anreOpsl MHOTOUICHOB, alreOpandeckux CTPYKTYp;
- KPUTHYECKU aHAJIM3UPOBATh U BBIOUPATh HHOPMAIIHIO B COOTBETCTBUH C aredpanveckoi 3agadei
YMeeT: NPHUMEHATh TEOPETUUSCKUE TIOJNIOKCHUsS JIUHEHHOW ainreOpbl, TEOPUM KOMIUICKCHBIX YHCEN, aireOpsbl
MHOTOYJICHOB, ajreOpanvdecKux CTPYKTYp K PCLICHHI0 MaTeMaTHYeCKUX 3ajad, BBIOMpaeT HamOoJiee palMOHAaJbHBIA CHOCO0
pelIeHuUsI

Tum (popma) 3a7aHusA: KOHTPOJIbHASI pab0Ta COCTOUT U3 CEMH 3a/IaHH.
[Tpumep THMOBBIX 331aHUI (OLIEHOYHBIE MaTEPHAIIbI):
IIpuMepHBIi BApHAHT KOHTPOJILHON pabOThI

1. BrinonHuTe neficTBus

1 -1 0
2 -4 3 5 1 -1}
2—1104—2115+13—50—214
01 -123 5)fo 3 4,01 2 -1)|1 3
0 -2 1 -1 2 1
3 0 5
2X) — Xy + X3 — X4 +4x5 =1
2. Pemure cuctem aBHEHMI MeToioM ["aycca .
3. Pemure cucremy ypaBHenuit no ¢popmyinam Kpamepa, BEIIOIHUTE IPOBEPKY

X +3xy +4x3—x, =7

— X+ Xy + X, =-3

4x; —2x5 + 2x3 —6x, =14

22Xy +4x, — X3 —x, =3

4. Pemmre cucteMy ypaBHEHUH ¢ IOMOLIbIO 0OPaTHON MaTPHIIbI 2+ +1xg =1
X1 + 4)C3 =-3
_2x:|_ +x2 —SX3 =15

5. Beraucnure:

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

6. Ha KOMIUIEKCHOH TIUIOCKOCTH HaWAMTE BCE TOYKH, H300paKalolMe KOMIUICKCHBIC YHCNA Z, YIOBICTBOPSIOLIHE
CIIEIYIOIIAM YCIIOBHSIM:

2|21
z+q<2’

7. Beluuciure:

OLeHOYHBIN JIUCT K TUIIOBOMY 3aJITaHHIO

Kpurepuu onenku Bas

oOyuaronuiics 3HaeT TEOpHUIo, oOywaromuiics npeanaraer cxemy pemenus | 0-2
00y4aIOIIUIACs, 3HACT aJITOPUTMBI PELICHHS 3a1a4H

o0yJaroIuiics 3HAaeT TEOPHUIO, OOYYAIOUIMICSA 3HACT aNrOPUTMBI perieHus | 3-4
3a1a4U, CAMOCMOSMENbHO peulaent, 00bACHAA KadCOblll SMan peuleHusl
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oOyyaroiuiics 3HaeT TeOopuio, OOyJarOUIUICS 3HAeT anropuTMbl perneHus | 5-10
3a7a4yd, CaMOCTOSTEIBHO pelaeT, OOBACHsAA KAXKIBI JTam pelIeHHs,
npediazaem ceoe (OpUSUHAIbHOE) peuleHue

1 cemecTp — 3a4eT C OLIEHKOI
TpeboBaHMe K IIPOLIEAYPE OLEHKHU:
ITomernienue: 0coObIX TpeOOBaHUI HET
Oo6opynoBanue: He TpeOyeTcs
WucTpy™meHTsI:
PacxoHbIe MaTepHaIbl: OHIICTHI K 3a49€TY C OLICHKON
JlocTyT K JOTIOMHUTENBHBIM CIIPABOYHBIM MaTepuazaM: He IPeayCMOTPEH
Hopwmel Bpemenu: 30 MUHYT Ha IOATOTOBKY, 10 MUHYT Ha OTBET
buner k 3K3aMeHy COCTOHT U3 OJHOTO TEOPETHUECKOTO BOIIPOCA M OIHOH 3a/1aUH.
KOMIIIEKT OLIEHOYHBIX CPEJICTB JUIS IPOBEACHHS IPOMEKYTOYHON aTTeCTalliy

[IpoBepsiemast KOMITETEHITHIS:
YK-1 CnocobeH ocymiecTBiATh NOUCK, KPUTHUECKHH aHAIM3 U CHHTE3 MHQOPMAIMH, IPUMEHATh CHCTEMHBIH MOJXOMA JUIs
pelIeHHs IOCTAaBJICHHBIX 3a/1a4

[IpoBepsieMblii HHAUKATOP TOCTHKEHHUS KOMIIETCHIIUH

VK-1.1. Aranuzupyet 3a1ady, BBIIEISISI OTAbl €€ peNIeHs, IeUCTBUS TI0 PEIICHHUIO 3a1a91

YK-1.2. Haxoaut, KpUTHYECKH aHATH3UPYET U BBIOMpaeT HH(popMaluio, He0OX0AUMYIO ISl pElICHHs OCTaBICHHOH 3a1auu
VK-1.3. PaccmatpuBaeT pa3nudHble BApUAHTHI PEIICHUS 3aa9H, OLEHIUBACT WX MMPEHMYIIECTBA U PUCKH

[IpoBepsiemble pe3yabpTaThl 00Y4EeHUS:

3HaerT:

- 0a30BBIe MaTeMaTHYecKre Mojaenu (ypaBHEHHE, HEpaBEHCTBO, CHCTEMa PaBHEHHH W HEPaBEHCTB, (DYHKIWS, MHOTOWIEH,
MaTpuIia u 1Ip.)

VYmeer:

- paboTaTh C OCHOBHBIMH AJITCOPAHUECKUMHU MOJCIISIMH

3Haer:

- TEOPETUYECKUE IOJIOKEHUS JINHEWHOW anreOpbl (Teopus MaTpull, ONpPENCIUTEIH, CHCTEMbl JIMHEHHBIX ypaBHEHUIA,
apupMeTHIeCKOe N-MEPHOE BEKTOPHOE MPOCTPAHCTBO), TEOPHUH KOMITIEKCHBIX YHCEIT;

- TCOPETHUUYCCKUC TOJIOKCHUSA anre6pbl MHOI'O4JICHOB (MHOFO‘{J’ICH])I oT OZ[HOﬁ HCpCMCHHOﬁ, MHOTOYJICHBI OT HECKOJIBKUX
NepeMEHHBIX, MHOTOWICHBI HaJl YUCIIOBBIMH TOJISIMH);

- TEOPETHYECKHE IIOJIOKEHHUS MPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEHHBIE INPOCTPAHCTBA CO
CKaJIIPHBIM YMHOXKEHHEM, JIMHEHHbIE oniepaTopbl (peoOpa3oBaHusl) BEKTOPHOTO IIPOCTPAHCTBA);

- TEOPETHYECKHE IOJOKEHUS alre0pandecKux CTPYKTYp (TPyMIIbl, KOJbL@A, MOJs, TEOPUs AECIUMOCTU B IIPOU3BOIHHOM
KOJIBIIE);

VYmeer:

- JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI JIMHEHHON anreOpsl, anreOpsl MHOTOYJICHOB, alNre0pandecKux CTPyKTyp;

- KPUTHYECKU aHAJIM3UPOBATh U BHIOUPATh HH(GOPMALIMIO B COOTBETCTBUH C alredpandeckoil 3agadeit

VYMeeT: TNPHUMEHSATh TEOPEeTHYECKUE TIIOJIOKEHHsl JIMHEHHOW anreOpbl, TEOPHHM KOMIUIEKCHBIX YHCEN, anreOpsl
MHOTOWICHOB, anreOpanueckux CTPYKTYp K PELICHHIO MaTeMaTHYeCKUX 3a/ad, BhIOMpaeT Haubosee palyOHANIbHBIA croco0
penieHus

IIprMep TUIOBBIX 3aJaHUIA:

Bomnpocs! k 3auery ¢ oneHkoi

1. Marpuupl: onpezeneHue, pa3sMepHOCTb, BUIbI MATPHIL.

2. Onepaunn Haa MaTpulaMu: CJIOXKCHHUEC, YMHOXCHHUC Ha 4YHCIIO, YMHOXCHHC MAaTpHUIl, TPAHCIIOHUPOBAHUEC, MpPaBHJIa
BBINOJIHEHUS ICHCTBUI HaJl MaTpULIaMH, cBOiicTBa onepariuid. CorilacoBaHHOCTb MaTpPHIL.

3. Onpenenutenu 2-0ro U 3-ero NOPsIKOB.

4. IlepecranoBku. YeTHOCTH MEPECTAHOBKH.

5. Ompenenurenu n-oro nopsiaka. CBoiicTBa onpeaeauTeneit

6. Paznosxenue onpenenuTene mo 3jIeMeHTaM paga. MeTo bl BHIYUCICHUS ONpeaeIuTenei

7. Cucrembl NHHEHHBIX ypaBHeHHH. OCHOBHBIE TOHATHS (KOI(OHIUCHTHI, MEepeMEHHbIE, CBOOOIHbIC WICHBI, PEIICHHUE,
KOpHH).

8. Pemenne cucreM TMHEHHBIX ypaBHeHHH MeTotoM ['aycca

9. Pemienne cucteM n JMHEHHBIX YpaBHEHHI ¢ n Hen3BecTHbIMHU (popmyisl Kpamepa).

10. Ompenenenue, yCIoBUe CyNIECTBOBAHUS OOPAaTHONH MATPHIIBL.

11. Ompenenurens Npou3BeleHUs KBaJpaTHbIX MATPHIL.

12. MeToabl HaX0XKICHHS 00OPATHON MATPHIIBL.

13. MarpuuHble ypaBHCHHUS. 3aMKCh U PEUICHUE CUCTEM JIMHEWHBIX YPABHEHUH B MATPUUHOU (opMe.

14. ApudmeTrueckoe n-MEpHOE BEKTOPHOE [IPOCTPAHCTBO.

15. JluneitHas 3aBHCUMOCTH BEKTOPOB.

16. Panr u 6a3uc KOHEYHOI CUCTEMBI BEKTOPOB.
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17. Panr MaTpHIIbl, METO/IBI €TI0 BEIYUCICHUSI.

18. Kpurepuii COBMECTHOCTH CUCTEMbI M JIMHEWHBIX YPAaBHEHUH C N HEM3BECTHBIMH, €T0 MPUMEHEHHE K PELICHUIO CUCTEM
JIMHEHHBIX OTHOPOAHBIX YpaBHEHUI.

19. AnreGpanyeckas (opma 3alucy KOMIUIEKCHOTO uucia. JIeficTBUS HaJ KOMIUIEKCHBIMH YHCIAMU B aireOpandeckoiu
dopme.

20. T'eomeTprueckast UHTEpIIPETALHsI KOMIJIEKCHOTO YKciaa. Moaylib, apryMeHT.

21. Tpuronomerpuyeckas QopMa 3alUCH KOMIUIGKCHOTO uucia. JI[eHCTBHS HaJ KOMIUICKCHBIMH 4YHCIAaMU B
TPUTOHOMETPUYECKOH opme

OLIeHOYHBIH JIUCT K TUIIOBOMY 3aJ[aHUI0

0 GaJuI0B — TEOPETHUYECKUH MaTepual He OCBOSH WIIM 32 OTKa3 OT YCTHOTO OTBETa

10 — oOyuaroluiics 3HaET ONpeeNICHHS PACCMATPUBAECMBIX MOHATHI U UX CBOMCTBA

15 — oOyuaromuiicst 3HaeT ONpe/eNeHus] pacCMaTPUBAEMBIX MOHITUH M UX CBOMCTBA, yMEeT JAOKa3blBaTh CBOICTBA, yMeeT
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI

[Tpumep THMOBBIX 3a1aHU (3a1a4H)

1. Beinosinute AeicTBUA:

2 0 1)(-3 1 O
-2 3 2|0 21
4 -15)10 -1 3
2 -1
-3 3

2. Haiinure 3nauenne Muorounena 1 (X) = x> —5x+3 ;e X=A=

3. Beruuciure AB — BA:

2 1 0 3 1 -2
A=|1 1 2| B=|3 -2 4
121 -3 5 -1

4. Beluucnure onpeaeuTenu:

a a a 1 -2 -
Hla a x,2|0 1 3

-a —-a x -3 2 -
5. Haiinure xakue-1160 penieHus ypaBHEHUS:
1 x x2 x°
11 1 1 :
=0
1 -1 1 -
1 0 0 O
6. Pemmte cuctemsl TIMHEHHBIX ypaBHEHWH MeTooM [aycca:
4x;+2x, +4x; —x, =1 2x, —4x,+3x,—2x, =3

2%, + x, +3x; =3 X, —2x, —2x; — X, =—2

2.
—2x, —3x, —Tx,+3x, =14 3x, —6x, +5x, —3x, =5
8x, +6x, +12x, —5x, =-13 4x, —8x, —3x, —4x, =-3
7. Pemute cucteMbl IMHEHHBIX ypaBHEHUi o Gopmynam Kpamepa:
2x, —x, +x;—x, =1
2x, —x, +3x;=3 S
X +3x,—x;—x,=0
DX +x,+x;=4 ; 2
3x, +2x, +3x; —2x, =1
3x,—x,—x;=0
X, =X, —=X3+Xx,=2
8. Pemure cucrembl IMHEHHBIX OJTHOPOAHBIX YPaBHEHUI
4x1+2x2+4x3—x4=0 2x1—4x2+3x3—2x4:0
2x,+x,+3x;=0 L X —2x,—2x,—x,=0
—2x,—3x,—7x;+3x,=0 3x, —6x, +5x,—3x, =0
8x, +6x, +12x, —5x, =0 4x, —8x, —3x,—4x, =0

9. Pemmute cucTeMbl JMHEHHBIX YPaBHEHUH B MaTpUUHOM hopme
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2x, — X, +3x; =9 —2x,+x, +x,=1
1) 43x; —5x, + x5 = —4; 2) 13x, —6x, +3x, =2
4x, —Tx,+x;=5 X, +x,—-2x,=4

10. Beruncnure nuHeiinyio kombunammio sekropos 5P, —6b, +7b; —b,, ecu b, =&, —a, +a,, b, =2a, —a,,
b, =a, +2a,-3a,, b, =a, +a, +2a;,rre a, =(1,-1,2;,-2), a, =(LL-1-1), a, =(3,0;-12).

11.  Pemmre ypaswenne 2a; +3a,—a,—Ix=a,, vte a, =(-12-34), a,=(-1-1-15),
a; =(2,-5-13), a, =(21-2;-1).

12. Jlana cucrema sextopo &, = (11,4;2), a, =(1-1-2;4), a,=(0;2,6;-2), a,=(-3-134),
as = (-1,0,-4,-7).

ByJeT /M cHcTeMa BEKTOPOB JHHeiHO 3aBucuMa? MOKHO JH TIPEACTABHTB BEKTOp (g B BHJE JMHEHHOH KoMGMHAIMM

BEKTOPOB y, Ay, Ay ?

25 31 17 43
13. HaiinuTe panr MaTpHIIbI 75 9453 132
75 94 54 134
25 32 20 48
14. UccnenyiiTe U pelIuTe CUCTEMBI JINHEHHBIX YPaBHEHHUI:
4x, +3x, -3x;,—x, =4 X, —2x,+3x, —4x, =4
" 3x1—x2+3x3—2x4:1; 2 X, — X3 +x, =-3
3x,+x,—x,=0 x; +3x, —3x, =1
S5x; +4x, —2x;+x, =0 —Tx,+3x;+x, =—3

15. Haiinute neiicTBUTENbHBIE YUCTA X U Y, €CITH:
(x+3iy)+(2y —3ix)=1+2i;
16.Pemure ypaBHeHUs:
1) 2+2Z =3+1; 2)zlmz=-i.
17.Bpruncaure:
(7+8i)—2-3i)+(27+34i)
(11-i)—(2+3i)4+5i)
18.Pemure ypaBHeHHeE:

9z°+6z+10=0

19. Ha KOMIUIEKCHOM TUIOCKOCTH HaiIuTe BCE TOYKHM, H300pakarolie KOMIUIEKCHBIE 4YHCIA Z,
YJIOBJIETBOPSIOLIHE CICAYIOIIUM YCIOBUSM:

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

P+ﬂ£2;
2)4L
\\/75-5i

20. Beruuciure:
21. Umerotcst Tpu OaHKa, KQKIBIA U3 KOTOPBIX HAYHUCISET BKIATINKY OTPEIelIEHHBIA TOJOBOH MPOIEHT (CBOM ISl KaXKIOTO

Oanka). B mauane roma 1/ 3 Bxmana pasmepom 6000 meH. en. BIOXKUIU B OaHK 1, 1/ 2 Briaga — B 6aHK 2 U OCTaBIIYIOCS 4acTh — B
0aHK 3 ¥ K KOHITY TOla CyMMa TUX BKIIAZ0B Bo3pocia 1o 7250 nen. ex. Eciu Ob1 mepBoHaYanbHO ]/ 6 BKJIaJ1a MMOJIOXKUIU B OaHK 1,
2/ 3 —B6ank2u 1/ 6 - B Ganx 3, TO K KOHILy rojla CyMMa BKJiana coctaBmia Ob1 7200 meH. en.; eciu Obl 1/ 2 BKJIaJa MOJIOKHUIN

B OaHK 1, 1/ 6 —B6Gank2 u 1/ 3 — B 6ank 3, To cyMMa BKJIAJIOB B KOHIIE To/1a cocTaBmiia ObI BHOBE 7250 neH. ex. Kakoif mpomeHT

BBIIUTAYMBAET KaXKIbIii OaHK?
22. Yemy OyzAeT paBeH paHT MaTPHIIbI
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0 0 0 3-6

MIPU pa3IIMYHbIX 3HAUCHHSX TTapaMeTpa 6.
23. Uccnenyiite cucteMy JTUHEHHBIX ypaBHEHUI

2x, —x, +x,+x, =1,
x,+2x,—x, +4x, =2,
x, +7x,—4x, +11x, = L.

J3 1 .43

24, Tlonaras (0, :———l-i—, , :———|7,onpeaemﬂe Cl)ln +a);_’,neZ.

2 2 2
Nz n-1

25. Haiiaure Bce KOMILIEKCHBIE yucna, yaosneTsopsiomue ycnosuto X = X, rae X - conpshkeHHOE X.

Kpurepun OleHKH PEIICHHBIX 3a1a4:

MaKCHMaJIBHBIH 0ail 3a peIIeHHYI0 3ajady CTaBUTCSA B ClIydae, €CIM 33jada pellicHa MPaBHIBHO, DaHbl 0OOCHOBAaHWS,
MOSICHEHHS K KaXKIOMY JTaIly PEIICHHS 331aui; 00yJaroIiiiCs 3HACT BCE OMpPEICICHHs U CBOMCTBA MOHATHI, UCIIOIb3yEMbIX IIPH
pEIICHUH 3a/1a49H.

0 6ayToB 3aa4a HEe PEIICHA WITH 3a OTKAa3 OT PELICHHUS 3a/1adn

5 — obOyuaromuiicst 3HaeT TEOPHIO, OOYUAIOIINICS PEIaeT 3a1ady 10 HaBOASIINM BOIIPOCAM IIPEIOIaBaTels;

15 — oOydJaromuiicss 3HaeT TCOPHIO, OOYUAIOIINIACS 3HACT AITOPUTMBI PELICHHUS 3a/1a4H, CAMOCTOSATEIILHO PEIIaeT, OOBACHSS
Ka)K[IbIi DTAIl pPeIIeHHUs,;

20 - oOy4aronMiCs 3HAET TEOPHUIO0, O0YUAOIIMIACS 3HACT aJTOPUTMBI PEIICHHS 3a/1a41, CAMOCTOSTEIBHO PEIIAeT, OOBACHSS
Ka)K[IbIi dTall pelIeHus, peaiaraeT CBoe (OpUrHHAIbHOE) PElICHHE.

2 ceMecTp — KOHTpOJIbHast paboTa

TpeboBaHue K IpoLENypPE OLEHKU:

ITomemenue: ocoObIX TpeOOBaHUI HET

O6opynoBanue: He TpeOyeTcst

MNuctpymenTsr:

PacxoaHble MaTepualibl: TEKCT KOHTPOJIBHON paboThI

JlocTym K JONONHUTENBHBIM CIIPABOYHBIM MaTepHanaM: He IPEAyCMOTPEH
Hopwms! Bpemenu: 90 munyt

Komruiekr OLCHOYHBIX CPCACTB JId MPOBCACHU HpOMC)KyTO‘lHOﬁ aTTeCTalun

[IpoBepsiemast KOMIIETEHIHS:
VYK-1 CriocobGeH oCyImecTBIATh MOUCK, KPUTHIECKHH aHANIU3 U CHHTE3 MH(OPMAIMH, MPUMEHSITh CHCTEMHBIA MOIAXOM UL
pelIeHHs IOCTAaBIICHHBIX 3a/1a4

[IpoBepsieMblif UHAUKATOP JOCTUKEHNUS KOMIETEHIIUHU

VK-1.1. Ananu3upyer 3ajauy, BbLICIISASA STAlbl €€ PELICHHs, ISHCTBUSA 110 PELICHUIO 3a1aul

VK-1.2. Haxonut, KpUTHYECKH aHAIU3UPYET U BEIOMpaeT nH(opMarLiio, HeoOOXOAUMYIO JUIs peICHNUs TOCTABICHHOM 3a1auu
VK-1.3. PaccmaTpuBaeT pa3aM4Hble BAPUAHTHI PELEHUS 337a41, OLIEHUBAET UX IIPEUMYILECTBA U PUCKU

[IpoBepsiemMble pe3yabTaThl 00Y4YCHUS:

3HaerT:

- 0a30BbIC MaTEeMaTHUYECKHE MOJEIH (YpaBHCHUE, HEPABCHCTBO, CUCTEMa PAaBHEHHUH U HEPABEHCTB, (PYHKIIMS, MHOTOYJICH,
MaTpHIa 1 JIp.)

VYmeer:

- paboTaTh C OCHOBHBIMH JIT€OpanIeCKIMHU MOJCISIMU

3HaerT:

- TEOPETHYECKHE ITOJIOKEHHS JIMHEHHOW anreOpbl (TEopHsi MaTpHIL, ONPEIETUTE]IH, CUCTEeMbl JIMHEHHBIX YpaBHEHHH,
apu(MeTHYECKOE N-MEPHOE BEKTOPHOE MPOCTPAHCTBO), TEOPHUH KOMIUIEKCHBIX YHCET,;

- TEOPETUYECKUE MOJIOKEHHUS aNreOpbl MHOTOUJICHOB (MHOTOWICHBI OT OJTHOW MEPEMEHHOM, MHOTOWICHBI OT HECKOJIBKUX
[IEPEMEHHBIX, MHOTO4JICHbI Ha/l YUCIOBBIMH ITOJISIMH);

- TEOPETUYECKUE IIOJIOKEHHUS IPOCTPAHCTB (JIMHEHHbIE (BEKTOPHBIE) IPOCTPAHCTBA, JIMHEHWHBIE IIPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JINHEHHbIE OIepaTopsl (IpeoOpa3oBaHyst) BEKTOPHOTO IPOCTPAHCTBA);

- TEOPETHYECKHE IOJOKEHUS alreOpandecKux CTPYKTYp (TPYMIIBI, KOJbLA, IOJs, TEOPHs AETUMOCTH B IIPOM3BOJIHHOM
KOJIBIIE);
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Vwmeer:

- JOKa3bIBaTh OCHOBHBIE TEOPEMBI IMHEHHOHN anreOpsl, anreOpsl MHOTOUICHOB, alNreOpandeckux CTPYKTYp;
- KPUTHYECKU aHAJM3UPOBATh U BHIOMPATh MHPOPMALHIO B COOTBETCTBHUHM C alIreOpandeckoi 3agadeit
YMmeer: NPUMEHSATh TEOPETHUECKHE TIOJNIOKEHHs JIMHEHHOW anreOpsl,

TCOpUN KOMIUICKCHBIX YHUCEII, anre6p1)1

MHOTOYJICHOB, aJreOpanvyeckux CTPYKTYp K PCLICHHI0 MaTeMaTHYeCKUX 3ajad, BBIOMpaeT HambOoJiee palMOHAaJbHBIA CHOCO0

peueHus

Tun (dbopma) 3a1aHUA: KOHTPOJIbHAS pabOTa COCTOUT U3 CEMU 3aJaHUM.

[Ipumep THIOBBIX 3afaHuid (OLIEHOUYHBIE MATEPUAIIbI):
ITpumepHBIit BapuaHT KOHTPOJILHOM paboTh

1. Haiinure nuHeitHoe MHOTOOOpa3ne pelieHU CUCTEMbI TIHHEHHBIX ypaBHEHU

X, =X, +3x,+x, +2x, =

3,

2x, —3x, +5x; + x, —x; =4,

X, +2x, — x5 +3x, —4x, =-1.

2. TloxaxuTe, 4YTO Kak[as U3 CHCTEM BEKTOPOB € =(—l;2;3), e, =(0;5;4), e, =(2;3;1) u e{ =(1;2;4),

e; 2(3;—1;2), eé Z(O;l;—l) oOpazyer 0a3uc MPOCTPAHCTBA V3 M HalWWTe MaTpUIy Iiepexoxa oT Oa3mca

le,.e,,6, ) xoasmcy {e],€),€5}.

3. TloampoctpaHCTBO Ll HATAHYTO HA BEKTOPBI & = (—1;2;4), a, = (3;6;5) , Ay = (1;10 ;13). IMoanpocTpaHcTBO L2

HaTSHYTO Ha BEKTOPBI bl = (2,8,9) , b2 = (—2;3;4), bg = (1;—1;5) . Haiinute pasmepHocTs U 06a3uc

nozmpoctpanctsa L, + L, u pasmeprocts moampoctpancrsa L, M L, .

4.  JIOOIHHTH 10 OPTOTOHAIBHOTO Oa3rca IpocTpancTBa E 4

.e,=(4/5,0,3/5,0); e,=(-3/5,0,4/5,0).

5. IIpomeccom OpTOrOHANHM3AIMH TIOCTPOUTH OPTOTOHANBHEIN 0a3uc MOANPOCTPAHCTBA, HATIHYTOTO HA CHCTEMY BEKTOPOB:

e,=(10,-10) €=(2101; e=LLLIL; e =(3212).

6. BBIACHUTH ABIISETCS JM ONEPATOP, 33aHHBIN Kak (YHKIMS OT KOOpJMHAT BeKTopa X = (X11 Xoyeoan X, ), JIMHEHHBIM.

Jnst TMHEHHOTOo oIepaTopa HAMTH ero MaTpuIly B 6a3uce, B KOTOPOM 3aJaHbl KOOPIMHATEI BEKTOPOB X, ¢(X), f (X)

P(X) = (X, — Xy, X, —Xg, X; —X3); T(X)=(X, +3X,, X, +4X;, X5 +5).
Haiftu MaTpuiy auHe#HOTO omepaTopa (P B 6asuce {el', e;, eé }, ecim ero matpuna A 3anaHa B Gasnce {el, €,, € }

3 -1 -1 e,=0210), e=(@1-32),
A=l 4 -2 -1 =101, e =(0-21),
-1 3 0 e;=(2,21. e;=(2-11).

OLCHOYHBIH JIUCT K TUIIOBOMY 33[aHUI0 (MOJICJIbHBIN OTBET):
OLEHOYHBIN JIUCT K TUTIOBOMY 33JTaHHIO

Kpurepuu onenku bansl
00y4aloIuiics 3HAeT TEOpHIO, OOydJaroIuiicss mpeaiaraeT cxemy pemenus | 0-2
00y4aroImuiics, 3HaeT aJArOPUTMbI PEIICHHS 3aJaUl

00y4aloIuiicss 3HaeT TEOPHIO, OOYUYAIOUIMHCS 3HAeT alroOpUTMBI perieHus | 3-4
337341, CAMOCMOSAMENbHO pewaen, 00bACHSA KAXHCOblll 9Man peulerus

oOyyaromuiics 3HaeT Teopuio, OOyJarOUIWICS 3HAeT anropuTMbl perueHus | 5-10
3aJa4yd, CaMOCTOSTEIBHO pelaeT, OOBACHsAA KaXIBI JTalm pelieHwHs,
npednazaem cgoe (OpucuHaibHoe) pewenue

2 ceMecTp 3K3aMeH
TpeboBaHue K MpOLIEAYpe OLEHKNU:
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IMomerienue: 0coObIX TpeOOBaHMIA HET

Oo6opynoBanue: He TpeOyeTCst

UnctpymenTsr:

Pacxo/iHEIC MaTepHabl: OHICTHI K 3a4eTy

JlocTyTI K JOMOITHUTENIBHBIM CIIPABOYHBIM MaTepHaliaM: He IIPEeTyCMOTPEH
Hopwms! Bpemenu: 40 MUHYT Ha IOATOTOBKY, 10 MUHYT Ha OTBET

buner k 3a4eTy COCTOHT U3 IBYX TEOPETHUECKUX BOIPOCOB U OTHOM 3a7aqn.
KOMIDIEKT OIEHOYHBIX CPEJICTB IS IPOBEICHHS IPOMEKYTOYHON aTTeCTallln
ITpoBepsieMble KOMIETECHIINH:

KoMIeKT o11eHOYHBIX CPeACTB ISl IPOBEICHUsI TPOMEKYTOUHON aTTeCTalllu

[IpoBepsiemast KOMITETEHITHS :

[IpoBepsiemast KOMIIETEHLIUS:

YK-1 CniocobeH oCyIIecTBIATh MOUCK, KPUTHUSCKHI aHAIM3 U CHHTE3 WHQOPMAIMH, TPUMEHSATh CHCTEMHBIH MOJIXOM JUIs
peleHHs OCTAaBJICHHBIX 3a/1a4

[IpoBepsieMblii HHAUKATOP JOCTIKEHHUS KOMIIETSHIIUH

VK-1.1. Aranuzupyet 3a1ady, BBIIEISISI STAbl €€ peIIeHs, IeUCTBUS TI0 PEIICHHUIO 3a1a91

YK-1.2. Haxoaut, KpUTHYECKH aHATH3UPYET U BBIOMpaeT HH(popMaIuio, He0OX0AUMYIO ISl pELICHHs OCTaBICHHOH 3a1auu
VK-1.3. PaccmatpuBaeT pa3nudHble BApUaHTHI PEMICHUS 3a/1a49H, OIEHUBAET UX MPEUMYIIECTBA U PHCKH

[IpoBepsiemMble pe3yabTaThl 00YIEHHS:

3HaerT:

- 0a30BbIe MaTEeMaTHYECKHE MOJEIH (YpaBHEHUE, HEPABEHCTBO, CUCTEMa PaBHEHUH U HEPAaBEHCTB, (PYHKIIMS, MHOTOYJICH,
MaTpHIa u JIp.)

VYmeer:

- paboTaTh C OCHOBHBIMH aJIreOPaUECKUMU MOCIISIMU

3HaerT:

- TEOPETUYECKUE IMOJIOKCHUS JIMHEWHOW anreOphl (TeOpus MaTpHI], ONPEICIUTEIH, CHCTEMbI JIMHCHHBIX ypaBHEHHIA,
apu(MeTHYeCKOe N-MEPHOE BEKTOPHOE MPOCTPAHCTBO), TEOPUH KOMIUIEKCHBIX YHCE;

- TEOPETUYECKUE MOJIOKEHHUS areOpbl MHOTOUJICHOB (MHOTOWICHBI OT OJTHOW IEPEMEHHOM, MHOTOYJICHBI OT HECKOJIBKHX
NepeMEHHBIX, MHOTOWIEHBI HAJ/l YUCIIOBBIMH TIOJISIMH);

- TEOPETHYECKHE IIOJIOKEHHUS MPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIE) MPOCTPAHCTBA, JIMHEHHBIE INPOCTPAHCTBA CO
CKaJISIPHBIM YMHO)KEHHEM, JIMHEHHbIE oniepaTopbl (peoOpa3oBaHus) BEKTOPHOTO IPOCTPAHCTBA);

- TEOPETHYECKHE IMOJOKEHUS alreOpandecKux CTPYKTYp (TPYIIIBl, KOJbLA, ITOJS, TEOPHs AETUMOCTH B IIPOH3BOJIHLHOM
KOJIBIIC);

VmMmeer:

- JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI JIMHEHHOHN anreOpsl, anreOpsl MHOTOUICHOB, alNre0pandecKux CTPyKTYp;

- KPUTHYECKU aHAJIM3UPOBATh U BHIOMPATh HHPOPMAIIHIO B COOTBETCTBHH C aJIreOpandecKkoi 3aaadeit

YMeeT: NPUMEHATb TEOPETUUECKUE IIOJIOKEHUs JUHEHHOW anreOphl, TEOpUM KOMIUIEKCHBIX YHCEN, aiIreOpsl
MHOTOWICHOB, aNreOpandecKux CTPYKTYp K PEIIeHHI0 MaTeMaTHYecKHWX 3a/1ad, BbIOMpaeT Hamboiee panuoHAJIBHBIA croco0
pelenus

[Ipumep TUNOBBIX 3aAaHUIL:
Bompocs! k 3x3aMeHy
1.Omnpenenenue JIMHEHHOTO (BEKTOPHOTO) MPOCTPAHCTBA.
2.0npenenenre BEKTOPHOTO MOIIIPOCTPAHCTBA.
3.Kpurepuit noanpocrpaHcTsa.
4.0Omnpenenenue TMHEHHON KOMOWHAIMN BEKTOPOB.
5.0npeneneHne TMHEHHO 3aBUCUMOM CHCTEMBI BEKTOPOB.
6.OnpeneneHne TMHEHHO HE3aBUCUMOI CHCTEMBI BEKTOPOB.
7.CBolicTBa JIMHEHHO 3aBUCUMBIX BEKTOPOB.
8.OmnpeneneHne panra KOHEYHOH CHCTEMBI BEKTOPOB.
9.0mnpenenenne 6a3uca KOHEUHOH CUCTEMbI BEKTOPOB.
10. Pa3MepHOCTh BEKTOPHOTO MPOCTPAHCTBA.
11. OnpeneneHue 6a3nuca BEKTOPHOTO MPOCTPAHCTBA.
12. Onpenenenue KOOPAMHAT BEKTOPa B 3aJaHHOM Oa3Hce.
13. Onepaiu Hag BEKTOpaMH B KOOpUHATAX.
14. Onpenenenue N30MOPQHBIX TPOCTPAHCTB.
15. Onpenenenue MaTpuIpl epexoa OT OAHOTO 0as3uca K APYroMy.
16. 3amumuTe CBA3b KOOPIMHAT BEKTOpA MPU U3MEHEHNH Oa3Hca.
17. Onepanuu Ha/i NOANPOCTPAHCTBAMH.
18. Ompenenenue MTMHEHHOrO MHOTOOOPA3Us PEIICHHH CHCTEMBI THHEHHBIX YpaBHCHUIH.
19. OmnpeneneHre CKaJISIPHOTO MTPOU3BEICHHUSL.
20. OnpeneneHue HEBBIPOKICHHOTO CKAISPHOTO MTPOU3BEICHHUSL.
21. CaoiicTBa CKaIPHOTO IIPOU3BEICHIISL.
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22. OnpeneneHre OpTOroHAIBHBIX BEKTOPOB.

23. OnpeneneHne OPTOrOHATBHOW CHCTEMBI BEKTOPOB.

24, OnpeneneHre OpTOroHAILHOTO Oa3uca.

25. Iporecc OpTOroHAIM3AINH.

26. OnpesienieHre OPTOrOHAIBLHOTO AOTIOJHEHHS K TOJIPOCTPAHCTBY.
27. Onpenencaue EBKINIOBA IPOCTPAHCTBA.

28. OnpeneneHne HOPMBI BEKTOPA.

29. OmnpepenieHIe OPTOHOPMUPOBAHHOTO Oasuca.

30. M3omopdu3m EBKINIOBBIX IPOCTPAHCTB.

31. Onpenenenue onepaTopa.

32. Onpenenenue TMHEHHOTO oreparopa.

33. CaoiicTBa TMHEHWHOTO OmepaTopa.

34. Marpuiia JJMHEHHOTO oTepaTopa.

35. CBsI3b KOOPAMHAT-CTONOIIOB 00pa3a u nmpoobpasa.

36. CBsI3b MEXK/y MaTpPHULIAMH JIMHEHHOTO OIepaTropa B pa3InuHbIX Oa3ucax.
37. TeomeTpuueckue CBONCTBA JTMHEIHOTO ONIepaTopa.

38. O0pa3 nuHEeHHOTo oneparopa.

39. Panr nuHeHHOTO Omeparopa.

40. Snpo mUHEHHOTO oreparopa.

41. leext uHEHHOTO OTIEpaTOpa.

42. Onepanuu HaJ TUHSHHBIMH OTIEPATOPAMH.

43. Teopema 0 CBsI3U paHra u Jie)eKTa JIMHEHHOTo oreparopa.

44, Onpexesnenue cOOCTBEHHOTO BEKTOPA U COOCTBEHHOTO 3HAYCHHSI JIMHEHHOTO oTeparopa.
45. XapakTepucTHYECKOE YpaBHEHHUE JIMHEHHOTO oIlepaTopa.

OIIEHOYHBIH JIUCT K THIIOBOMY 33JIaHHIO

0 6a/I0B — TEOPETHYESCKHIA MATEPHAI HE OCBOCH HIIM 33 OTKa3 OT YCTHOTO OTBETa

10 - oOyuaromuiics 3HaeT ONpPeICICHHUs pacCMAaTPHUBAEMBIX MMOHATHIT U KX CBOICTBA

15 - oOyuaromuiicsi 3HaeT OMpPEACICHHsI PACCMATPHUBAEMbIX MOHITHI M MX CBOMCTBA, YMEET TOKa3bIBaTh CBOWCTBA, yMEeT
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI

[Ipumep THIIOBBIX 3amanmii (3a0a49n)
1.HaiinuTe nuHeltHOe MHOr0OOpasue perieHuit CUCTEeMbl TMHEHHBIX YpaBHEHUMH

X, =X, +3x, +x, +2x; =3
2x, —3x, +5x;, +x, —x; =4
X +2x, —x3+3x, —4x, =-1
2. TlokaxwuTe, 9TO KaXknas u3 cucTeM BekTopos &, =(-1,2,3); a,=(0,5,4); 8;=(2,3,1) n bl =(1,2,4); b2 =(3,-1,2); b3 =(0,1,-
1) o6pasyer Gasuc mpoctpanctea V., , ¥ HalIHTe MaTpHIly Iepexoza ot 6asuca { &, , d,, d;} x Gasucy { b1 , b2 , b3 }
3. Jlau Bektop X = 2(61 +e, +...+€n). Pasnoxwure BekTOp X 1O Oasucy 81', e;,...,e; , €CIH el' = el +e,,
e,=€,+e, e, =0€,+e,, .., € =€ +e . e =e _ +e.
4. B pesepB MpOBOJHUKOB BAaroHOB JUISi BBIJAYM MM €XKCIHEBHO INOCTYMNAIOT cO ckiana: 1) caxap, 2) yaii, 3) medeHse, 4)

IoKoNnaz, 5) ApeBecHslit yromb. Ilycte ), &,, O3, &, Q5 — COOTBETCTBEHHO NPHPAINICHHUS 3a ACHb KOJIMYECTBA (B KI) 3THX
noctynnenuit. Ecru @; > 0, To cooTeTcTByIOMmEro mposykTa WM yIis MOCTYNHIO GOJIBINE, YeM BBIAHO B TOT JI€Hb, & €CITH
o, <0, to ux BeIIAHO GoNMBIITE, YEM TIOCTYTHIIO CO CKIANA. SIBISETCS I COBOKYITHOCTh CHCTEM HCEN (0{1, Oy, 03, 0y, A 5)
JIMHEHHBIM IPOCTPAHCTBOM HaJl MToJleM parmonambHbx uncen Q ? Uro osnauaer exrop (—250, 5, 0, —100, 2)?

5. Jluneiinoe npoctpancTBO V uMeeT OasucHbie BekTopbl €, u €, . Jluneiinpiil onepaTop ¢ nepeBoaUT 6a3HCHBIE BEKTOPHI B
o(€) = a, u(€,)= a,.Haiiqure MaTpuiy THHEHHOTO OTepaTopa ¢ B 6asuce 91’ , e;.

e =11 e =(1;0) a, =(3;1)

e, =(0;2) e, =(-1;-2) a, =(-1;3)

6. Haiinute coOCTBEHHBbIC BEKTOPHI M COOCTBCHHBIC 3HAUCHHS JIMHCHHOTO OIeparopa, 3aJaHHOro B HEKOTOpOM Oasuce
MaTpuuen

4 6 O
A=|-3 -5 0
-3 -6 1

7. . Haiinute panr, s1po 1 JedeKT JIMHEHHOTO OnepaTopa, 3a1aHHOTO B HEKOTOPOM 0a3uce MaTpuUIe
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2 3 4 5
A = 4 5 -1 4
10 -2 3 1
3 3 3 5
1 00
8. Mycts @ u Y — numeiinbic onepatopsl mpoctpanctsa Vi, samammsie matpumamn A =12 1 0f
321
3 21
B, =12 1 0| coorserctsenno B 6Gasncax & =(1,0,0), a,=(0,40), a;=(0,0,1); b =(110),
1 00

b2 = (O, 1, l), b3 = (1, 0, 1). Hatitn matpunel oneparopos @+, @ -y B 6asuce Q;, d,, Ay, a TaKKe PaHT, AAPO U

Je(heKT KaxKI0ro U3 3THX OIepaTopoB.

Kputepun OeHKH PEIICHHBIX 3a1a4:

MaKCHMaJbHBIH OaJT 3a PEIICHHYIO 33/1ady CTAaBUTCS B CIydae, eCIH 3ajada pelleHa IpaBHIbHO, JAaHBI 00O0CHOBaHUS,
HOSICHEHHS K KXKIOMY 3TaIly PEICHHs 33aul; 00yJaroIHiics 3HAeT BCE ONpPEEeICHHs] U CBOMCTBA MOHATHUIL, NCIIONB3YEMBIX NPU
pELICHUH 3a/1a9H.

0 6ayuToB 3a7a4a He PEIICHA WM 32 OTKa3 OT PELICHHUS 3a/1auH

5 — oOyuarontuiicst 3HaeT TEOPHIO, 0OYJAIOIMIKIICS pelaeT 3a4ady 110 HaBOISIIIM BOIIPOCaM MPEIo1aBaTels;

15 — oOyyaromuiicsi 3HaeT TEOPHUIO, OOYYAIOIINIACS 3HACT AITOPUTMBI PELICHHUS 33/1a4H, CAMOCTOSTEIBHO PEIlaeT, OObACHIS
Ka)KZIbIF 3Tal peleHus;

20 - oOy4aronuiicsi 3HaeT TEOPHUI0, O0YHAIOIIMICS 3HAET aJITOPUTMBI PEIICHHs 33/1a41, CAMOCTOSTEIbHO PEIIaeT, OOBICHIS
Ka)KIBII ATaIl pelIeHus, IpeiaraeT cBoe (OpUIHHAIBHOE) PEIICHHE.

3 ceMecTp — KOHTpOJIbHAs paboTa

TpeboBanue K MpoIeAype OICHKH:

ITomemenue: ocoObIX TpeOOBaHUI HET

O6opynoBanue: He TpeOyeTcst

MNuctpymenTsr:

PacxoaHble MaTepHaIbl: TEKCT KOHTPOJIBHON paboTHI

JlocTyn K IOMOJHUTENBHBIM CIIPABOYHBIM MaTepHaiaM: He IPeayCMOTpEH
Hopwmsr Bpemenu: 90 munayT

Kommrekr OIICHOYHBIX CPEACTB IJId IPOBECACHUA HpOMe)KyTO‘IHOfI aTTeCTaluruu

[IpoBepsiemast KOMIIETEHIHS:
VYK-1 CriocobGeH 0CyImecTBIATh MOUCK, KPUTHIECKHH aHANIU3 U CHHTE3 MH(MOPMAIMH, MPUMEHSITh CHCTEMHBIA MOIAXOM UL
pelIeHHs IOCTAaBIICHHBIX 3a/1a4

[IpoBepsieMblif UHAUKATOP JOCTUKEHNUS KOMIETEHIIUHU

VK-1.1. AHanu3upyer 3aa4y, BbIAEIASA ITAIbl €€ PELICHUs, AHCTBYS 10 PELICHUIO 3a1a4d

VK-1.2. Haxonut, KpUTUYECKH aHAIU3UPYET U BEIOUpaeT HH(OopMaIio, HeOOXOAUMYIO JUls PeICHNUs IOCTABICHHOM 3a1auu
VK-1.3. PaccmaTpuBaeT pa3auyHble BAPUAHTHI PELICHUS 3a]a4l, OLCHUBAET UX NIPEUMYILECTBA U PUCKU

[TpoBepsiemMble pe3yabTaThl 00Y4YCHUS:

3Haer:

- 0a3oBble MaTeMaTHUeCKUe MOAenu (ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA PaBHEHUH U HEPABEHCTB, (DYHKLIUSA, MHOIOUIEH,
MaTpuia 1 ap.)

VYmeer:

- paboTaTh ¢ OCHOBHBIMH AJIr€0pandecKUMU MOJEISIMU

3HaerT:

- TEOPETHYECKHE IOJIOXKEHUS JUHEHHOW anreOpbl (Teopus MaTpHL, ONPENETIUTENIH, CUCTEMbl JUHEHHBIX YpaBHEHHH,
apupMeTHIECKOE N-MEPHOE BEKTOPHOE NIPOCTPAHCTBO), TEOPUH KOMIIJIEKCHBIX YUCEI;

- TEOPETHYECKHE MOJOKEHUS AIreOpsl MHOTOWICHOB (MHOTOWICHBI OT OJHOM IepPEeMEHHOM, MHOTOWIEHBI OT HECKOJIBKHX
HEPEMEHHBIX, MHOTOYJIEHBI HaJl YUCJIOBBIMU HOJIAMHU);

- TEOPETUYECKHE IIOJIOKEHHUS MPOCTPAaHCTB (JIMHEHHble (BEKTOPHBIE) HPOCTPAHCTBA, JIMHEIHBIE INIPOCTPAHCTBA CO
CKaTAPHBIM yMHOXEHHEM, JTHHEHHBIE OTIepaTopl (Ipeodpa3oBaHmsi) BEKTOPHOTO IPOCTPAHCTBA);

- TEOpPETHYECKUE TOTOKEHHs anreOpandecKuX CTPYKTYp (TPYIIIBI, KOJNBNA, MOJSA, TEOPUsS IETMMOCTH B IIPOHU3BOIBHOM
KOJIBIIE);

Ymeer:

- JI0Ka3BIBATh OCHOBHBIC TEOPEMBI TMHEITHOH anredps!, anreOpsl MHOTOWIEHOB, aNredpandeckux CTPYKTYp;
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- KPUTHYECKU aHAJIM3UPOBATh U BHIOMPATh MHPOPMAILIHIO B COOTBETCTBHY C aNredpandeckoi 3agadei
YMmeer: NPUMEHSATb TEOPETHUECKHE TIOJNOKEHHsS JIMHEHHOW aireOpsl,

TCOpUN KOMIUJICKCHBIX YHUCEII, anre6pLI

MHOTOYJICHOB, ajreOpanvyecKux CTPYKTYp K PELICHHI0 MaTeMaTHYeCKHX 3ajad, BhIOMpaeT Haubosee palroHaIbHBIN Crocod

peueHus

Tun (dbopma) 3ananus: KonTponbHas paboTa COCTOUT U3 6 3a1aHuil.
[Ipumep THIOBBIX 3afaHuil (OLIEHOYHBIE MATEPUAIIbI):

1. Haiimure HOJ u HOK muorownenos T (X)=X® — X% +2x% = 2x+2 u ¢(x) = x* +2x° + 7x* + 2x + 6.

N

. Muorounen f (X) =5x®+x* -1 pasnoxure 1o crenenam X + 3 (iByms crocob6amu).

6 o
3.  Muorowrex f (X) =X - 27 Pa3JIOKUTE HAa HCTIPUBOAWMBIC MHOKUTEIIN HA/T ITOJIEM NJECUCTBUTCIIBHBIX YUCECII.

4. Omnpenenure KpaTHOCTb KOpHA X = \/E ju1st MHOTOUNTeHa | (X) =x> - 2\/§X4 +2x% +x* — 2\/§X -2

5. Tlome3ysick cxemoii ['opHepa, pa3nokuTh MHOTOYICH f (X) o crerieHsiMm X — C , rae

f(x)=x" +2x* —3x* —4x+1 c=-1

6. BrIpa3uTh CHMMeETPUYECKHI MHOTOWIEH Yepe3 dJIeMEHTapHbIe CHMMETPHIECKHE MHOTOUICHBI

f(Xl’ X2, Xs): (Xl + XZ)Z(Xl + x3)2(x2 + X3)2-

OLEeHOYHBIN JTUCT K TUTIOBOMY 3aJTaHHIO

Kpurepun ouenkn Barmet
oOydaromuiicss 3HaeT Teopuio, oOydaromuiics mpeanaraeT cxemy pemenus | 0-2
00YJarOIMIHUICS, 3HACT aANTOPUTMBI PEIICHHS 3a1a491

oOydaroImuiicss 3HaeT TEOPHI0, OOYJYaroUIMHCS 3HAeT alropUTMbl perieHus | 3-4
3a/1a9H, CAMOCHOAMENbHO pewiaent, 00bACHAA KaxcOblll 5Man peulenus

oOyyaromuiics 3HaeT Teopuio, OOyJaroUIWiCs 3HaeT aNropuTMbl perieHus | 5-10

3a7a4n, CaMOCTOSTETBHO pemaeT, OOBSACHSAA KaXIBI JTalm pelIeHwHs,
npednazaem cgoe (OpusuHanbHoe) peuenue

3 ceMecTp- 3a4eT C OLCHKOU
TpeboBaHKe K MPOLEAyPe OLEHKH:
IMomemenue: 0coObIX TpeOOBAHUI HET
Ob6opynoBanue: He TpeOyeTcs
WnctpymeHTsI:

PacxomHple MaTepHaIbl: OMIIETHI K 3a4eTy

JlocTyn K JONMOJHUTENBHBIM CIIPABOYHBIM MaTe€pHaiaM: He IIPeAyCMOTPEH

Hopwmer Bpemenn: 30 MUHYT Ha IMOATOTOBKY, 10 MUHYT Ha OTBET

buner k 3a4CTy C OLICHKOH COCTOHUT U3 OJHOT0 TCOPETUICCKOTO BOIIPOCAa U OJTHOM 3a/1a4H.

Komruiekr OLCHOYHBIX CPCACTB AJId MMPOBCACHUSL HpOMC)KyTO‘{HOP’I aTTeCcTauuu

[IpoBepsiemast KOMITETEHITHS:

YK-1 Cnocoben OCYHLICCTBJIATH IIOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHallu3 U CUHTE3 I/IH(I)OpMaHI/II/I, MPUMCHATH CUCTEMHBIN TOJIXO/T JJIA

PpCIICHUA ITOCTABJICHHBIX 3a1a4

[IpoBepsiemblii UHAUKATOP JOCTUKEHNUS KOMIETSHIIUHU

VK-1.1. Ananu3upyer 3ajauy, BbLICIIASA STAlbl €€ PELICHHs, ISHCTBUS 110 PELICHUIO 3a1aul
VK-1.2. Haxomut, KpUTHYECKH aHATU3UPYET U BEIOUpaeT HH(OpMAIHIo, HEOOXOAUMYIO I PEIISHUs TOCTaBICHHOH 3a1a4n

YK-1.3. PaccmarpuBaeT pa3inu4Hble BapUaHThI PELICHNS 33/1a4H, OLICHUBAET UX MIPEUMYIIECTBA U PUCKU

[IpoBepsiemMble pe3yabTaThl 00Y4YCHUS:
3HaerT:

- 0a3oBbIe MaTeMaTHUYecKre MoAenu (ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa PaBHEHUH U HEPaBEHCTB, (DYHKIIMS, MHOTOYJICH,

MaTpHIa 1 JIp.)
VYmMmeer:
- paboTaTh ¢ OCHOBHBIMU aJreOpanyecKUMU MOAEISIMU
3Haert:

- TEOPETHYECKHE IMOJIOKEHHS JIMHEHHOW anreOpbl (TEopusi MaTpHIL, ONPEICIUTE]IH, CUCTEMbl JIMHEHHBIX YpaBHEHHH,
apudmMeTHIecKoe N-MEepHOE BEKTOPHOE IPOCTPAHCTBO), TEOPUH KOMIUIEKCHBIX YHCEI,
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- TEOPETHYECKHE IOJ0KEHUS aJIreOpbl MHOTOWICHOB (MHOTOWICHBI OT OJHON NMEPEeMEHHOH, MHOTOWICHBI OT HECKOJIBbKHX
MePEeMEHHBIX, MHOTOWICHBI HAJl YUCIIOBBIMH TOJISIMHU);

- TCOPETHYECKHE TIOJIOKEHHUS MPOCTPAHCTB (JIMHEHHBIE (BEKTOPHBIC) MPOCTPAHCTBA, JIMHEHHBIC NPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JINHEHHbIE OIepaTopsl (IpeoOpa3oBaHus) BEKTOPHOTO IPOCTPAHCTBA);

- TEOPETHYECKHE IMOJOKEHUS alreOpandecKux CTPYKTYp (TPYMIIBI, KOJbLA, MO, TEOpHs AETUMOCTH B IIPOU3BOIHHOM
KOJIBIIC);

Vmeer:

- JOKa3bIBaTh OCHOBHBIE TEOPEMBI IMHEHHOH anreOprl, anreOpsl MHOTOUJIEHOB, alreOpandecKux CTPYKTYp;

- KPUTHYECKU aHAJIM3UPOBATh U BHIOMPATh HHGOPMALUIO B COOTBETCTBHU € anredpandeckoil 3agaueit

YMeeT: NPHUMEHATh TEOPETUUSCKUE TIOJNIOKCHUsS JIMHEHHOW anreOpbl, TEOPUM KOMIUICKCHBIX YHCEN, aireOpsbl
MHOTOYJICHOB, alreOpandecKux CTPYKTYp K PEIICHHI0 MaTeMaTHYeCKHUX 3ajiad, BBIOMpaeT HamOoJyiee palMOHaJbHBIA crocol
pelieHus

IIpumep TUNOBBIX 3aAaHUI:
Bormpocsr k 3auety
Onpenenenue KoybLa.
Omnpenenenre AeTuTeNeH HyIIs.
O0nacTb 1I€IOCTHOCTH.
IIpocroe pacmmpenne KobIa.
Kosb110 mosMHOMOB (MHOTO1JICHOB).
OmnpeneneHre MHOTOWIEHa, CTEIIEH! MHOTOWICHA.
CBoJiCTBa CTETIEHH MHOTOWICHA.
3HayeHHe MHOTOYJICHA, CBOMCTBA.
PaBencTBo MHOTOWICHOB. TeopeMa 0 TOXKIIECTBEHHO PaBHBIX MHOTOUJICHAX.
10. JlenmuMOCTh MHOTOYJICHOB.
11. CpoiicTBa AEMUMOCTH.
12. JleneHue ¢ OCTaTKOM.
13. Teopema o JETICHUH C OCTATKOM.
14. Teopema be3y.
15. Cxema I'opHepa.
16. HauGonpmmii o0muii genurens AByX MHOrouaeHoB. CBoiicTaa.
17. B3auMHO MPOCThIE MHOTOWICHBI U MX CBOMCTBA.
18. Haumens1ee ob1iee kpaTHOe MHOro4aeHoB. CBocTBa.
19. Kopens MHOTOWIeHa. Teopema 0 KOpHE MHOTOYJICHA.
20. Kpatnslit kopens MHOrOWwIeHa. Teopema 0 KpaTHOM KOPHE MHOTOUJIEHA.
21. TlpuBoaMMBIE U HEPUBOANMBIE MHOTOWICHBI Haj noseM P. CBoiicTBa.
22. ®opmManbHas IPOU3BOAHASI MHOTOWICHA.
23. ®opmyna Teitnopa
24. KpaTHble MHOXKUTENIN MHOTOWIEeHa. TeopeMa U CIeACTBUS U3 Hee.
25. Teopema Buera (nipsimast u oOpaTHas).
26. MHorousieH oT N nepeMeHHbIX. [10100HbIe OHOUICHBI. PaBHbIE MHOTOUJICHBI.
27. CrannmapTHBIN BUA MHOTOWIeHa. CTelleHh MHOTOWICHA M0 TIEPEMEHHOM, TI0 COBOKYITHOCTH MEPEMEHHBIX.
28. Jlexcuko-Tpadueckoe pacrnosokKeHHe MHOTOUJICHA.
29. Bricumit uien MHOrowieHa. TeopeMa o BEICIIEM WieHe MHOTOWIEHA.
30. CummeTpu4ecKuil MHOTOUJIEH.
31. Teopema 0 BBICIIEM WIEHE CHMMETPUIECKOTO MHOTOUJICHA.
32. DneMeHTapHbIE CHMMETPUYECKHE MHOTOUJICHBI.
33. OcHOBHas TeOpeMa TEOPUH CHMMETPUIECKHX MHOTOWICHOB.
34. Teopema 'aycca u crnencTBus U3 Hee.
35. MHorouJIeH HaJ| [0JIeM JeHCTBHTENBHBIX YHCEN (TeopeMa, CIICACTBH).
36. MHoOTOUJIeH HaJ] OJIEM PallMOHAIBHBIX YHCeN (TEOPEMBI).
37. Haxox/ieHre palMoHaIbHBIX KOPHEH MHOTOYIICHA C LieibiMUu Koddduumentamu. Kpurepuit DiizeHinTeitna
OIEHOYHBIH JICT K THIIOBOMY 33aHHIO
0 GanoB — TeopeTHUECKUI MaTepra HE OCBOCH MIIM 33 OTKa3 OT YCTHOTO OTBETa
10 - oOywarommiicst 3Ha€T ONPEIENCHUs PACCMATPUBASMBbIX MOHATHIN U HX CBOMCTBA
15 - oOyuaromiuiicsi 3HaeT ONpENeNICHUsS PacCMaTPHUBAEMBIX MOHITHH M UX CBOWMCTBA, YMEET JI0Ka3blBaTh CBOICTBA, yMEET
JIOKa3bIBaTh OCHOBHBIE TEOPEMBI
ITpumep TUIIOBHIX 3aaHui (3a1a4n)
1. BeimosiHuTe neiCTBHS:

a) (x2 +X —1X2x2 —X +1);

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

8) F(X)+@(x)-g(x), rme F(x)=x>+7x%+8; p(x)=x* —6x+4; g(x)=x~-1.

2. ﬂOKa)KI/ITe, qTO 3HA4YCHHC MHOT'O4JICHa HE 3aBUCUT oT 3HA4YCHUA HepeMeHHOﬁ f(X):

(X2 =3x+2)2x+5)— (232 + 7x+17[x—4).

CoNoO~WNE
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3. He nepemHoxas1, 3anumuTe f (X) B CTAHJapTHOM BHUJE:

f(x)=(x+2)x+3)x+4);6* f(x)=(x—1)x+2)x~-3).

5. Muorouen f(X) pasnoxure no crenensim (X-C):

f(x)=-3x*+2x*+4x* -1, c=2;

6. Haiimnre yacTHOE M OCTATOK OT JesieHnst MHOrouwteHa f(X) Ha MHOTOWIEH @(X ), €CIIH:

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. Haiizure Bee 3Hauenns @ u D TIpH KOTOPBIX MHOrOUIeH | (X) =x*+ax’ —x+b JEIUTCA Ha (p(X) =x*-1.

8.Jlokaxkute cieacTBus U3 TeopeMsl besy:

a) (x” —a")i(x—a) npu VN ;

6 (X" —a® f:(x+a) pu ¥n:

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

a) F(x)=5x*—7x>+8x* —=3x+7, X, =3;

6) F(x)=x*+2ix> —(L+i)x2 =3x+(7+1i), X, =—i;

10 Haiiziire 9acTHOE I OCTATOK OT JeNeHus | (X) Ha X—C:

f(x)=x"—2x*-x*+2x+5,¢c=7
11. C momorsto anroput™a EBkITHIa HalAUuTE HAUMOOJIBIINI OO ASTUTEh MHOTOUJICHOB:
f(x)=x*+2X° +2x% + 2x+ 2 u o(x) = X* +3x+ 2;

12. TTone3ysce anropuT™MoM EBKiIHaa, momOdepuTe MHOTOYICHBI Ml(X) u M 2(X) TaK, 4TOOBI BBHIONHSIOCH PABEHCTBO
f(x)-M,(x)+@(x)-M,(x)=d(x), me dX)=(f(X)e@(x))., ewm f(x)=2x*+3x*-3x* —5x+2;
p(x)=2x° +x* —x-1.

13 Yemy paBeH IOKa3aTeNb KPATHOCTH KOPHS:

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

14 Paznoxure Ha HEIIPUBOAUMBIC MHOKHUTEIIN HAA ITOJIEM HeﬁCTBHTCHLHLIX YqUucCe:
1. x* +7x%+16

2. X% +x* +x?

15. Otpenure KpaTHblE MHOKHTENIN MHOTOUWIEHA!

1. f(x)=16x* —8x+3;

2. F(x)=x*+3x> +5x® +5x + 2;

16. HaitnuTe ycioBue, Ipu KOTOPOM f (X) =X +ax’ +b umeer JBOWHOM KOpEHb, OTIIMIHBIN OT HYJISI.

17. Haiinure ycioBue, Ipu KOTOPOM f (X) = x°> +10ax® +5bX + C umeer TPOWHOW KOPEHb, OTIIUYHBIA OT HYIIA.

18.MHorousen f(X) 4eTBEpTO CTENeHH co cTapmuM KodhuuuenToMm paBubiM 1, uMeeT uncio —2 TpPeXKpaTHBIM
KOpHEM M 1pH AeneHuu Ha X + 3 maer ocrarok, pasneii — 1. Haiiute 5TOT MHOTOUIEH.

19 Haiimure 9acTHOE OT [JEJICHHS MHOTOYICHA f (X, y) =3x° + y5 + X4y + Xy4 + 4X3y2 + 2X2y3Ha
wmorowren P(X, ¥)= X2y +Xxy® +3x° + y*.

20 Pa3oxuTe Ha MHOMXKHTEIH f (X, Y, Z) = X3 + XYZ + XZZ + yZZ — y3

5 5 4 4
21 Jokakute, uto X~ + Y~ — XY — XYY" = O npu Bcex non0KuTeNbHBIX 3HAYCHUAX X U Y

22. Beipa3ute uepes JIeMEHTapHbIC CHMMETPHUECKHE MHOTOUWICHBI:
a) f(Xl, Xy, X3)= (X1X2 + X3)(X1X3 + Xz)(xzxs + Xl);
(2 2Yy2 2Y2 2
6) 1% %0%) = (7 + X, + 3 07 + 3% + X2 JE + 3, + 2.
23. Haiinute 3HaueHHE CHMMETPUYECKOTO MHOTOYJICHA f (X11 X5, X3) OT KOpHEH MHOro4wiIeHa (p(X),

(X0 %, %) =X + ¢ +0E =3x %%, @(x)=2x°+x-10;

24. . 136aBbTech OT anredOpanueckoil paloHaNbHOCTU B 3HAMEHATENE IPOOu:
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33+7
Y9-23/3-2

25. JlokaxuTe, 9TO0 MHOTOWICH f(X) JICTTUTCS Ha MHOTOYJICH g(x) TOTJIa U TOJBKO TOTJA, KOTJIa BCE KOMIUICKCHBIC

KOpHHU MHOrOouneHa ({J (X) SABJIAIOTCS KOPHSAMH MHOTOWIEHa | (X) .

3k+1 3m+2
+

3l
26. JIokakuTe, 9TO TPH JIFOOBIX HATYpasbHbIX |, K, M MHOTOWIEH f (X) =X +X X JIENUTCS Ha MHOTOWIEH

g(x)=x* +x+1.
27. PaznoxuTe MHOTOWIEH Ha MHOKUTENN HaJl IOJIEM KOMITJIEKCHBIX YHCEI:
a) F(x)=x*+16:6) f(x)=x"+4i;5 f(x)=x>+@+i)x+i.
28. Pa3nmoxuTe MHOTOWICHBI Ha HEPUBOAUMBIC MHOXKHTEIH HAJl TOJIEM JICHCTBUTENBHBIX YHCET:
a) f(x)=x>+2x+3
29. Pemmre ypaBHEeHHS:
a) 3x> —8x+8=0;
6) x> —3x*+3=0.

30. HaifmuTe pamuoHanbHbIE KOPHH MHOTOWIECHOB:
4 3 2
a) f(x)=x*+5x* +9x* —x—14;
4 30y 2
6) f(x)=8x"*+2x*9x* —2x+1;
31. Tlone3ysick kpuTepreM DH3eHIITeHHA, TOKaXUTE HEPUBOANMOCTh MHOTOYICHOB Ha/Jl IIOJIEM PAlMOHATIBHBIX YHCET:
4 3 2 3 2

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

Kpurepun OneHKH pelIeHHbIX 3a1ad:

MaKCHMaJBHBIH 0al 3a pelIeHHYI0 3aJady CTaBUTCSA B ClIydae, €CIM 3ajada peIlicHa MPaBHIBHO, HaHbl 0OOCHOBAaHMS,
TIOSICHEHHST K K)KIOMY JTaIly PEeIleHus 3aiaun; oOyJalomuiics 3HaeT Bce ONpeeeHrs H CBOWCTBA MMOHATHH, HCIOIB3yEeMBIX MPH
PCIICHNH 3aJa4H.

0 OanyioB 3agava He pelIeHa W 3a 0TKa3 OT PeIleHus 3a1aun

5 — obOyuaromuiicst 3HaeT TEOPHIO, OOYUAIOIINICS PelIaeT 3a1ady 10 HaBOMSIINM BOIIPOCAM IIPEIOIaBaTels;

15 — obyyaromuiics 3HaeT TEOPHIO, OOYIAIOIIHICS 3HAST aITOPUTMBI PELICHHs 33/1a91, CAMOCTOATENHLHO PelIaeT, OObCHS
KaXX/IbIi 3Tall peleHus;

20 - obyuvaromuiicss 3HAET TEOPHIO, 00YUAOIIMIACS 3HACT AITOPUTMBI PEIICHHUS 331a9d, CAMOCTOSTEIPHO PelIaeT, OOBSICHSISA
Ka)X/IbIid 3Tal pelIeHus, peiaraeT cBoe (OpUrHHaIbHOE) PEIICHHUE.

4 cemecTp — KOHTpoJIbHas pabora

TpeboBaHue K MpoLeaype OLEHKH:

ITomemienue: ocoObIx TpeOOBaHMil HET

O6opynoBanue: He TpeOyeTcs

HMHCTpyMEHTHI:

PacxoaHble MaTepualibl: TEKCT KOHTPOJIBHON paboThI

JlocTyn K IOTIOJTHUTENBbHBIM CIIPAaBOYHBIM MaTepHajaM: He MPeyCMOTPEH
Hopwms! Bpemenu: 90 munyt

Komruiekr OLCHOYHBIX CPCACTB AJId MMPOBCACHUSL HpOMC)KyTO‘{HOP’I aTTeCcTauu

[IpoBepsiemast KOMITETEHITHS:
VK-1 CriocobGeH 0CyIIeCTBIATh MOUCK, KPUTHIECKHH aHANIU3 U CHHTe3 WH(GOPMAIMH, IPUMEHSITh CHCTEMHBIA MOIXOM UL
pelIeHHs IOCTAaBICHHBIX 3a/1a4

ITpoBepsemblii HHAUKATOP TOCTHKECHHUSI KOMIETCHIIUH

VK-1.1. Ananu3upyer 3ajauy, BbLICIIASA STAlbl €€ PELICHHs, ISHCTBUS 110 PELICHUIO 3a1aul

VK-1.2. Haxonut, KpUTHYECKH aHATU3UPYET U BEIOMpaeT nH(opMariiio, He0OOX0AUMYIO JUIs peICHUs IOCTABICHHOM 3a1auu
VK-1.3. PaccMaTpuBaeT pa3sdHbIC BapHAHTHI PEIICHUS 3a/1adl, OIICHUBACT MX MPEUMYIIECTBA H PHCKH

[IpoBepsiemMble pe3yabTaThl 00Y4YCHUS:

3HaerT:

- 0a30BbIC MaTEeMaTHUECKHE MOJEIH (YpaBHCHUE, HEPABCHCTBO, CUCTEMa PAaBHEHHUH U HEPAaBEHCTB, (PYHKIIMS, MHOTOYJICH,
MaTpHIa 1 JIp.)

VYmMmeer:

- paboTaTh ¢ OCHOBHBIMH aJIreOpanyecKUMU MOAEIISIMU

3Haert:

- TEOPETUYECKUE IOJIOKEHUS JIMHEWHOW anreOpbl (Teopusi MaTpull, ONpPENEeNUTENIH, CUCTEMbl JIMHEHHBIX ypaBHEHHIA,
apuMeTHIEeCKOe N-MEPHOE BEKTOPHOE MIPOCTPAHCTBO), TEOPHH KOMITJIEKCHBIX YHCEIT;
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- TEOPETHYECKHE IOJ0KEHUS aIreOpsl MHOTOWICHOB (MHOTOWIEHBI OT OJHOM MEePEMEHHOM, MHOTOWIEHBI OT HECKOIBKHUX
MePEeMEHHBIX, MHOTOWICHBI HAJl YUCIIOBBIMH TOJISIMHU);

- TCOPETHYECKHE TIOJIOKEHHUS MPOCTPAHCTB (JIMHEHHbIE (BEKTOPHBIC) MPOCTPAHCTBA, JIMHEIHBIE NPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JINHEHHbIE ONepaTopsl (IpeoOpa3oBaHms) BEKTOPHOTO IPOCTPAHCTRA);

- TEOPETHYECKHE IMOJOKEHUS alreOpandecKux CTPYKTYp (TPYMIIBI, KOJbLA, MO, TEOpHs AETUMOCTH B IIPOU3BOIHHOM
KOJIBIIC);

Vmeer:

- JIOKa3bIBaTh OCHOBHBIE TEOPEMBI IMHEHHOH anreOpsl, anreOpsl MHOTOUIEHOB, anre0pandecKux CTPYKTYp;

- KPUTHYECKU aHAJIM3UPOBATh U BHIOMPATh HHGOPMALUIO B COOTBETCTBHU € anredpandeckoil 3agaueit

YMeeT: NPHUMEHATh TEOPETUUSCKUE TIOJNIOKCHUsS JIMHEHHOW anreOpbl, TEOPUM KOMIUICKCHBIX YHCEN, aireOpsbl
MHOTOYJICHOB, ajreOpanvyeckux CTPYKTYp K PCLICHHI0 MaTeMaTHYeCKUX 3a/iav, BbIOMpaeT Haubojee palMOHANBHBINA CIIoco0
pelieHus

ITpumep TUIIOBBIX 3aaHUi (OLleHOUHbIE MaTepuaibl): KonTponbHas padorta
BapuaHT KOHTPOJIBHO# PaboThI
1. Omnpenenenue rpynnsl. [Ipumepsl. IIpocreiimue cBoiicTsa rpymim.
a b

2. BLIHCHI/ITL, SABIIACTCA I l"pyl'[l'[OfI OTHOCUTCJIBHO YMHOXXCHHUS MHOXCCTBO MaTpuUll BUAA , TJC a,b S R,

-b a

2 2
a-+b”#0.
3. TlocrpoiiTe GakTop-TpymIy CHMMETPUYECKOW TPYIIIbI TPEThEH CTENEHH MO MOATPYIINE YSTHBIX MOoACcTaHOBOK. COCTaBbTe
Ta6J‘II/IHy YMHOKCHHUA €€ 3JIEMCHTOB.

4. Jloka3ath, 4TO TPYIIIEI <Z + > " <GZ .+ > — IMKIMYEeCKHe. YKa3arh MX oOpasyromme 371eMeHTH. Jloka3arh, 4To
(Z+ )=(6Z+ ).

5. BbIsCHUTE, €CTh JIU JISTUTENN HYJIS B KOJBIE KITACCOB BHIYETOB <ZlO, +,~> .

6. B xonble <Z [X],+,-> Haiinute cymmy uneanos (x) u (10), nepeceuenue uneanos (x) u (10).

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

8. Kakue u3 uncen i, 5i, 5+i, 3+2i, -3+2i npunaanexar uneany 2 + 3i kombia ressix uncen I'aycca?

OIIeHOYHBIH JIUCT K THIIOBOMY 33IaHHIO
Kpurepuu ouenku banst
oOyuaroIuiics 3HaeT TEOpHUI0, oOywaromuiics npeanaraet cxemy pemenus | 0-2
00YUaOIINHCS, 3HACT ATOPUTMBI PEIICHHS 3812491
o0ydJaroImuiicss 3HaeT TEOPHIO, OOYUYArOUIMHCS 3HAeT alropUTMBI perreHus | 3-5
3a/1a4H, CAMOCMOAMENbHO pewiaen, 00bICHSS KaXcOblll SMan peuleHus
oOyyaroIuiics 3HaeT TEOpUI0, OOYJAIOUIUICA 3HAET aNrOpuTMbI perineHus | 6-10
3a7a4d, CaMOCTOSITETIBHO pelaeT, OOBSACHSAA KaXIBI JTalm pelIeHws,
npednazaem cgoe (OpusuHanbHoe) pewenue

4 cemecTp- 9K3aMEH

TpebGoBaHMe K IIPOLEAYPE OLCHKHU:

ITomemenue: 0coObIX TpeOOBAHUH HET

Ob6opynoBanue: He TpeOyeTcs

HNHCcTpyMeHTHI:

PacxonHble MaTepHalIbl: OMIIETHI K SK3aMEHY

JocTyn K JOIOJIHUTENIBHBIM CIIPABOYHBIM MaTepHaiaM: He IIPeLyCMOTPEH
Hopwmb! Bpemenu: 30 MuHyT Ha NoAroToBKy, 10 MUHYT Ha OTBET

busnet k 3K3aMeHy COCTOMT U3 ABYX TEOPETHUECKUX BOIIPOCOB M OJHOM 3a/1auul.

Kommtekt OILICHOYHBIX CPEACTB IJId IPOBCACHUA HpOMe)I(yTO‘-IHOI\/‘I aTTeCTalruu

[IpoBepsiemast KOMITETEHITVISI:
YK-1 CnocoGeH oCyIIeCTBIATh MOUCK, KPUTHUECKHI aHAJIM3 U CHHTE3 WH(POPMAIMH, MPUMEHATh CHCTEMHBIH MOJXOM JUIs

PEIICHMA TOCTABJICHHBIX 3a/1a4

[IpoBepsieMblil HHAUKATOP JOCTHKEHHUS KOMIIETSHIIUH

VK-1.1. Amanuzupyet 3a1ady, BBIIEISISI STAlbl €€ PEIIeHNs, IeUCTBUS 10 PELICHHUIO 3a1a91

YK-1.2. Haxoaut, KpUTHYECKH aHAJIU3UPYET U BhIOMpaeT HHPOPMAIHIO, HEOOXOJUMYIO JUIS PELICHUS TOCTAaBICHHON 3a/1a41
VK-1.3. PaccmatpuBaeTt pa3nuyHble BApUaHTHI PEIICHUS 3a4a4H, OLEHHUBAET UX MPEUMYIIECTBA U PUCKH
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[TpoBepsemble pe3yabTaThl 00YYEHHS:

3HaerT:

- 0a30BbIe MaTeMaTHYECKHE MOJEIH (ypaBHEHUE, HEPABEHCTBO, CUCTEMa PaBHEHHUI M HEPaBEHCTB, QYHKIUs, MHOTOYJICH,
MaTpHIia u JIp.)

VYmMmeer:

- paboTaTh ¢ OCHOBHBIMU aJireOpanyecKUMU MOACISIMA

3HaerT:

- TEOPETUYECKUE IOJIOKCHUS JIMHEWHOW anreOpbl (Teopus MaTpHIl, ONPEICIUTEIH, CHCTEMbI JIMHCHHBIX ypaBHEHHIA,
apu(MeTHYeCcKoe N-MEPHOE BEKTOPHOE MPOCTPAHCTBO), TEOPUH KOMILJICKCHBIX YHCET,;

- TEOPETUYECKUE MOJIOKEHUS areOpbl MHOTOYJICHOB (MHOTOUWIEHB! OT OJTHOM MEPEMEHHOW, MHOTOUJICHBI OT HECKOJIBKUX
NIepeMEHHBIX, MHOTOWIEHBI HA/l YUCIIOBBIMH HOJISIMH);

- TEOPETUYECKUE TIOJIOKEHHS IPOCTPAHCTB (JIMHEHHBbIE (BEKTOPHBIE) IPOCTPAHCTBA, JIMHEHHBIE MPOCTPAHCTBA CO
CKaJISIPHBIM YMHOKEHHEM, JINHEHHbIE OlepaTopsl (peoOpa3oBaHys) BEKTOPHOTO IPOCTPAHCTBA);

- TEOPETHYECKHE IMOJOKEHUS alreOpandecKux CTPYKTYp (TPYMIIBI, KOJbL@A, MOJ, TEOpHs AETUMOCTH B IIPOM3BOIHHOM
KOJIBIIC);

VYmMmeer:

- JOKa3bIBaTh OCHOBHBIE TEOPEMBI JIMHEHHON aareOpsl, anreOpsl MHOTOWICHOB, alreOpandeckuX CTPYKTYp;

- KPUTHYECKU aHAJIM3UPOBATh U BEIOMpPATh HHPOPMAIIHIO B COOTBETCTBHU € anredpandeckoil 3agaueit

YMmeer: NPUMEHSATb TEOPETHUECKHE TIOJNIOKEHHs JIMHEHHOM anreOpbl, TEOpUH KOMIUICKCHBIX YHCEN, alreOpsbl
MHOTOWICHOB, aNreOpandecKuX CTPYKTYp K PEIIeHHI0 MaTeMaTHYecKHX 3a/1ad, BBIOMpaeT Hamboiee pandoOHAJIBHBINA Croco0
peueHus

[Ipumep TUNOBBIX 3aAaHUIL:

Bomnpocsl k 5k3ameny:

. Anrebpa

I'pynna

. [opsmox rpymms

. Hoarpynmna

. Kpurepwnit moarpymimsr

. Teopema Jlarpanxa

CwmexHble kinaccel. CBOWCTBaA.

Hopmanphblil nenurens rpynisl

. @akTop-rpymnimsl

Ilopsimok 3nemMeHTa Ipymmsl

Iuknuyeckue rpymnmbl, TEOPEMBI.

. 3omopdu3m rpyrm.

. Konbno.

. IlonkoikIo.

. Kpurepuii nonkosnsia.

. Ioms.

. neansl Konblia, TEOPEMBI.

. Onepanuu Hajx uaeanaMu.

. CpaBHEHHMS U KJIaCChl BEIYETOB TI0 UACAITY.

. @aKTOP-KOJIBLIO.

. Henmutens Hys.

. O6nacTh UENOCTHOCTH.

. OGpaTuUMBbIE IIEMEHTHI.

. AccolMupOBaHHBIE 3JIEMEHTHI.

. IIpocThie 1 cocTaBHbIE 3JIEMEHTHI 00JaCTH LIETOCTHOCTH.

26. dakropuaibHOE KOJIBIIO

OLeHOYHBIN JTUCT K TUIIOBOMY 3aJJaHHIO
0 GaJuI0B — TEOPETHUYECKUH MaTepral He OCBOSH HIIM 3a OTKa3 OT YCTHOI'O OTBETA
10 - oOy4aromuiics 3HaeT ONPEACIICHNS pacCCMAaTPUBAEMBIX MIOHATHH U MX CBOWCTBA
15 - olyyaromuiicss 3HaeT ONpeNesieHUs pacCMaTPpUBAEMBIX MOHATHN M UX CBOMCTBA, YMEET JI0Ka3blBaTh CBOICTBA, yMeeT

JIOKa3bIBaTh OCHOBHBIE TEOPEMBI
[Ipumep THMOBBIX 3a1aHU (3a1a4H)

N N N N R e e e vl e
ORWNPOOONOUBRMWNRPOG@mm-uo b WN -

a b

1. - BI)ISICHI/ITI), 06pa3yeT JIA TpYyHITy OTHOCHUTEJIBHO CJIOKEHUS MHOKECTBO MaTpUIl BUAA y, TAC a, b c R

2. - BIsICHUTB, 00pa3yeT JIM TPYIIy OTHOCUTEIBLHO CJI0KEHHS MHOXKECTBO UHCell BUaa a + b¥ 7,re a,be Q.

3. Haiinute ¢akTop-rpynny ajadTUBHON TPYNIbl YETHBIX LENBIX YMCEN IO HOArpymne ducel, kpaTHbiXx 8. CocTaBbTe
TaOJINITy CITOKEHHS KIIACCOB. YKAXKUTE HYJIEBOH U MPOTHBOMOIOKHBIE 3IEMEHTHI.
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4. SIBnsoTCS M HOPMAJIBHBIMH JICIUTENSIMH CHMMETPUYECKOW TPYIIBl 3-i CTENEeHH MOATPYIIIBI ({ Pos Ps },) u

({po' P2, Py }1')?
1 0 11 -1 0 0 1
5. Haiinute  mopsagok — 3I€MEHTOB A= B D

0 -1/ lo 1) " lo -1/ " "l-1 0
MyJIBTPIHHI/IKaTI/IBHOﬁ prHHe HeBBIpO)KI[eHHBIX KBaHpaTHBIX ManI/H_I 2'FO HOpﬂZ[Ka C HeﬁCTBHTeHBHBIMH DJICMCHTaAMMU.

6. Jlokaxxute, 4To rpynmna (Z 9 ,+) aBJsgeTcs nuKkIndeckoil. Halinute Bce ee o0pa3yromue 3J1eMEHTHL.

7. JlokaxxuTe, 4T0 N30MOP(QHBI TPYIIITBI (Z ,+) u (5Z,+).

8. Jlokaxure, 4TO U30MOP(HHBI IPYIIIIbI (Z ,+) u (G,'), rre G = {X| x=3' , e Z}.

9. BeIscHUTE, ABIISIETCS JIX KOJIBIIOM MHOXKECTBO YHCe Bujga ad + b\/z +CcvV3 ¢ pauMoHaJIbHBIMU &, b, C.

10. SIBnsieTcs 1 KOJIBIIO <Z7 ,+,-> nojiem?

3/
11. BBIACHHUTB, ABIAETCA JM KOJBIOM MHOXecTBO umcen Buaa @+ bD3/2, rne a,0€Q ornocurensro cnoxenus u
YMHOKEHHS

12. Tloctpoiite (akTop-KOIBIO KOJbIA (Z,+,-) o ujeamy J 2(6). CocraBbTe TaOJUIBI CIOXKEHHS U YMHOKCHHS

KJIaCCOB. YKaKHUTE HYJIEBOM W €IMHUYHBIHN, IPOTHBOIIOIOKHBIE H 00paTHBIE 2JIEMEHTHI, €CITH TaKWe CYIIECTBYIOT. SIBISETCS JIH 3TO
KOJIBIIO TOJIEM?

13. Haiinure cymmy muneanos (3) " (6) B KOJIBIIE (Z,-I—,-).

14. Kakue u3 MHOTOWICHOB X3 -8, X3 +8, X2 —4, X2 + 4, 4X2 + 5%+ 6, 2X+4 MIpUHAUIeXKAT HUealy
(X + 2) KOJIbIIA (Z [X],+,-)?

15. BBIsSICHUTB, €CTb JIH JACTUTENN HYJIS B PaKTOP-KOJIBIE KOJIbIA (Z ,+,-) 1o ugeany J = (5)

16 SIBNSAIOTCS M TEMEHTHl 3 + \/§ 9+ 5\/§ KOJIbLIa (Z [\/51#) aCCOLMMPOBAHHBIMH, OOpAaTUMBIMU?

17. TlokaxwuTe, 4TO B KOJbIIE (Z I_\/— 3l+,-) 9qHCI0 4 pas3niaraetcsi B MPOU3BECHHE HEMPUBOANMBIX MHOXKUTENCH IBYMSI
CYIIECTBEHHO PA3IMIHBIMU CIIOCOOAMH.

18 Kaxkue 3 yncena COCTaBHBIE B KOJIbIIE (Z [I ],+,-)Z I, —1,3+1,1-3i?

Kpurepun ONeHKH pelIeHHbIX 3a1a4:

MaKCUMaJbHBIA Oall 3a PEIICHHYIO 3a/ady CTaBUTCSA B CIydae, €ClM 3ajava pelleHa MpPaBHIBbHO, JaHbl 000CHOBaHUS,
MOSICHEHHS K KXKIOMY JTaIly peIleHus 3aiaun; oOyJalomuiics 3HaeT Bce ONpeeieHrs H CBOWCTBA MOHATHH, HCIOIB3yEeMBIX MPH
peIICHUH 3a1a49H.

0 6asIoB 3a7a4a He pellieHa I 3a OTKa3 OT PEIICHUs 3a1a4n

5 — oOyuaronIuiicst 3HaeT TEOPHIO, 0OYJAIOMIKIICS pelaeT 3a4a4y 110 HaBOISIIIM BOIIPOCaM MPEIoIaBaTels;

15 — oOyyarouuiicsi 3HaET TEOPHIO, OOYUYAIOIINICS 3HACT AITOPUTMBI PELICHUS 3a/1a4H, CAMOCTOSTEIBHO pelaeT, 00bICHss
Ka)KIBIiA ATl pPelIeHHs;

20 - oOy4aronuiicsi 3HaeT TEOPHUI0, O0YHAIOIIMNCS 3HAET aJITOPUTMBI PEIICHHS 3a/1a41, CAMOCTOSTEIBHO PEIIaAeT, OOBACHIS
Ka)KIBIiA ATaIl pelIeHHs, IpeiaraeT cBoe (OPUTHHAIBHOE) PEIICHHE.
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Metoandeckre MaTepualibl, ONpeessSIoIue MPOoLeIypy U KpUTEPHH OLIEHUBAaHUS c(hOPMUPOBAHHOCTH KOMIIETEHIMH IpU
[IPOBEIEHUH IIPOMEXYTOUHOM aTTecTaluu

Kputepuu onieHMBaHUS COPMUPOBAHHOCTH KOMITETCHITNH, (POpMBI (TIPOLIETYPHI) OLICHUBAHHUS MPEICTABICHBI B balibHO-
PEUTHHIOBOM KapTe JUCLMITINHBIL.

ChopMupOBaHHOCTh YHHUBEPCAIBHBIX KOMIICTCHIIMI HAa YPOBHE «3HAET», «yMEeT» MpoBepsieTcss B popMe KOHTPOJIbHOM
paboThl, 3adera ¢ OLEHKOW M 3k3aMeHa. KoHTponbHbIE pabOThl ayAMTOpHBIE paccuuTaHHble Ha 90 MuHYT oOywaromuiics
BBINOJIHSET KOHTPOJBHYIO paboTy B TeueHue 90 MUHYT, MOKa3bIBas YMECHHE pellaTh 3aaud C MOSICHEHHEM M apryMeHTaluen
peleHus U BpIOOpa MeToa peleHns 3agaui. Ha 3auere oOyuaromuiicst 1eMOHCTPHPYET 3HAHUS ONpPEETICHUI OCHOBHBIX MTOHATHH,
TEOpEeM; YMEHHE pellaTh 3aJaydl W MOSCHATh MX pelleHue. Ha sk3ameHe 0Oydaroluiics JeMOHCTPHUPYET 3HAHHsS OIPEICIICHHIMA
OCHOBHBIX IIOHATUH, TEOPEM; YMEHHE JOKa3bIBaTh CBOMCTBA MOHATHN U TEOPEMBI, PEIIATh 334a4H U MOSICHATh UX PEIICHNUE.
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