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1. KoMmnereHuMm W HWHIAMKATOPbI MX JOCTH)KeHHs, NpoBepsieMble JTaHHBIMU
OLIEHOYHBIMHU MaTepuaIaMu

Iesbto 0CBOEHMSI JUCLMILUIMHEI ABISETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETSHLIUH:

OIIK-1 CrocobGeH mpuMeHATh (yHIaMEHTAIbHBIC 3HAHUS B 00JIACTH MaTEMAaTHYECKOTO
aHajM3a, KOMIUIEKCHOTO M (YHKLHMOHAJIbHOIO aHAIN3a, alreOpbl, aHAIUTHYECKOW I'eOMETpHH,
Qg depeHnaIbHON TeOMETPUH M TONOJOTHH, JU(QEepeHINaIbHBIX YPaBHEHUH, ITUCKPETHOU
MaTeMaTHKU U MaTeMaTH4yecKol JIOTMKH, TEOPUH BEPOATHOCTEH, MaTEMaTHYECKON CTaTUCTUKU U
CIIy4aHbIX  IIPOLIECCOB, UMCIIEHHBIX METOJI0OB, TEOPETUYECKOM MEXAaHUKH Kak JJIs
UCIIOJIb30BaHUs B IPO(EeCCHOHAIBHON AEATeNbHOCTH, TaK U JJIs1 KOHCYJIbTUPOBAHUS.

Pe3ynbraramMu 0cBOEHUS IHMCUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK 1.1 [lemoHCTpHpYeT HaBBIKM PaOOTHI ¢ MPOPECCHOHATIBHON JMTEpaTypoil Imo
OCHOBHBIM €CTECTBEHHOHAyYHBIM U MaTEMAaTUYECKUM JUCLUIUIMHAM

NOIIK 1.2 [lemMoHCTpUpYeT HaBBIKM BBIIOJHEHUS CTAHJAPTHBIX NEHCTBHH, pelleHus
TUIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHSATHH M OOIIMX 3aKOHOMEPHOCTEH, GOpPMYJIUPYEMBIX B
pamKax 0a30BbIX MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHbIX JTUCLIUIUINH

HNOIIK 1.3 Bnageer ¢yHaaMeHTanbHBIMA 3HAHUSIMHU, I[OJIYYEHHBIMH B 00]acTu
MaTeMaTUYECKUX U (MIM) ECTECTBEHHBIX HAyK

2. OueHoYHbIE MATEPUAIBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLlEeHUBAHUS

DNEeMEHTHI TeKYIIETO KOHTPOJIS:
— KOHTPOJIbHBIE PabOTHI.

1-i cemecTp

KonrpossHas padora Nel (MOIIK 1.2, MOIIK 1.3)
[Ipumepsl 3anay:
1) Peminth MaTpHYHOE YpaBHEHHUE

-2 1 4 3 0 -5 1 —1 3
X-10—1+11—1=432)
-7 3 1 8 —4 0 1 —2 5§
1 o 0 -1
2) TTonw3ysicey TeopemMoii Jlarmiaca, BEIYUCIUTH OMPEISTUTENb _23 i g g
-4 -5 8 1
2 1 1 1
1 3 1 1
. 1 1 4 1
3) Haiitu padr MaTpuiist 11 1 s
1 2 3 4
1 1 1 1
OTBeTHI:
-3 2 0
HNX=|—-4 5 -2
-5 3 0
2) 216
3)4

KonrponsHas padora Ne2 (MOIIK 1.2, MOIIK 1.3)
[Ipumeps! 3anau:



1) UccnenyiiTe cucteMy |, €CJIH 3TO BO3MOXHO, HalUTe 00IIee pelieHHe:
X1t xo+x3+txast+xs= 7,
3x1+ 2x2+ x3+ x4— 3x5= -2,
X2+ 2x3+ 2x4+ 6x5= 23,
Sx1+ 4xo+ 3x3+ 3xs4—x5=12.
2) Uccnenyiite OAHOPOAHYIO CHCTEMY M HaiauTe €€ obliee peleHue:
3x1+ 4x2— Sx3+ Tx4=0,
2x1—3x2+ 3x3— 2x4=10,
dx1+ 11x2— 13x3+ 16x4= 0,
Tx1— 2x2+ x3+ 3x4=0.
OtBeThI:
1) x1=-16 + x3+ x4 + 5xs5, x2 = 23 — 2x3— 2x4— 6x5 (07HA U3 BO3MOKHBIX 3aMKCEH 0OIIETO

penieHus)
!.1'3—1.!.11',-. 191’3-;[‘1’_‘
2)':':1: y Xz = 17

= (o1HA M3 BO3MOXKHBIX 3aMKcel 00I1ero perieHus)

KontpounbHas padora Ne3 (MOIIK 1.2, UOIIK 1.3)

[TpumepsI 3a1ay:

1) HaiiuTe BCe IeIMTENd HYJIsA, OOpATUMBIE SJIEMEHTHI, HAEMIIOTEHThI, HUILIOTEHTHI B
KOJIbLIE KJIACCOB BBIUETOB Zo.

2) Byxer 1 MHOKeCTBO A = {x +¥V2|x v € @} noanonem nons Beex BemecTeenHbIX
gucen R?

3) KakuMu 13 CBOMCTB (KOMMYTaTHMBHOCTB, aCCOLMATHBHOCTH, HAIMYHE HEHTPAIBHOIO
SJEMEHTA, HAJIWYUE CMMMETPUYHOIO DJIEMEHTa Ui KaXKIO0ro dJIEMEHTa IPYNIoMa) o0Jagaet
rpymmnons (R, «), roe ab = [ab]?

OTBeTHI:

1) HerpuBHANBHEIC IENWTENH HyIs 3 U B, oOpaTHMbie OSIeMeHThl 1,2,%,3,7, 8,
HETPUBHAIGHBIX HIEMIIOTEHTOB HET, HETPUBHAIbHBIE HUIBIIOTEHTHI 3 U B

2) Jla

3) KoMMyTaTuBHOCTH, aCCOIUATHBHOCTD

KontpossHas padota Ne4 (MOIIK 1.2, UOIIK 1.3)
[Tpumeps! 3amau:
1+ :}
1) Beruucnure BBIPAKEHHE (1%
2z, —(2+i)z; =—
(4—2i)z, — 5z, =—1—2i

3) Haiigute TpuroHoMeTprudeckyto ¢popmy yucia V3 —i.

2) Pemnte cucreMy JIMHEWHBIX ypaBHEHHIA {

4) Berumcinre Boipaxenne (2 — V3 + )12,

|
472 4+14i
=1 =
4 1+iv2 VZ

5) Beruucnure BeIpaxkeHUe — (8 — 2i).

OTBETHI:
1)2
2) 1= ((2 +1)z22-1)/2

3) 2(cos— +i smn—'T

4) 2122 - \3)0
5) (212

2-ii cemecTp



KonrpounsHas padora Nel (MOIIK 1.2, UOIIK 1.3)
[Tpumepsl 3anay:
1) BBIONMHKTE JieIeHHE C OCTaTKOM 2x*—3x3+4x> —BX+ 6Hax*—3x + 1.
2) ITpu KaKOM YCIIOBHH MHOTOUIEH X° + PX + (| IeUTCS HA MHOTOUIEH X2 + MX — 17
3) BBIIOIHUTG JeIeHHe ¢ 0cTaTKOM 4x° + x2 Ha X + 1 + .
4) Tlonb3ysick cxemoii I'opHepa, BerucanTs f (Xo), ecimm f (X) = x* —3x + 6x2 — 10x + 16 1

5) OnpenennTh KPaTHOCTh KOPHS 2 [T noauHoMa x° — 5x% + 7x% — 2x% + 4x — 8.
OTBeThI:

1) Henonuoe wactaoe 2X% + 3x + 11, ocratok 25x — 5

2)g=m,p=-m>-1

3) wactHOe 4X° — (3 + 4i)x + (-1 + 7i), ocraTok 8 — 6i

4) 136

5)3

KonTtponsHast pabora Ne2 (MOIIK 1.2, MOIIK 1.3)

[Ipumepsl 3anau:

1) ITycTh BEKTOPHI €1, €2, €3 M X 3aJlaHbl CBOUMHU KOOPJIMHATAMU B KaKOM-ITHOO Oaswmce:
e1=(1,1,1),e=(1,1,2),e3=(1,2,3), x = (6,9, 14). lokaxure, 4To €1, €2, €3 — TaKXKe Oa3uC
NPOCTPAHCTBA, U HAMIUTE KOOPAMHATHI BEKTOPA X B 3TOM Oa3uce.

2) Haiigute 6a3uchbl CyMMBI U NEPECEYCHUS JIMHEHHBIX 000JOYEK CIEIYIOIIUX CHUCTEM
BekTopoB: a1 = (1,2,1),a2=(1,1,-1),a3=(1,3,3),b1 =(1,2,2), b2 = (2,3,-1), b3 =(1,1,-3).

OTBeThI:

1)(1,2,3)

2) Basuc cymmbl — Hanpumep, ai, az, b1; 6a3uc nepeceueHus — Hanpumep, Bekrop (3,5,1)

KonrpoussHas padora Ne3 (MOIIK 1.2, UOIIK 1.3)
IIpumeps! 3anay:
1) JluHeiHbId omepaTop B IMPOCTPAHCTBE BEIICCTBEHHBIX MHOTOYICHOB CTereHH <3

0 01
umeet B 6asuce (1,X,X?) MaTpuy (III 1 III). Haiigute matpuiy storo oneparopa B 0asuce
1 0 0

(Bx?+2x+1, X2+ 3x+2, 2 +x +3).
2) Haiinute coOCTBeHHBbIC 3HAYCHUS W COOCTBCHHBIC BEKTOPHI JIMHEHHOIO OIleparopa,

o0 1 0
3a/laHHOTO B HEKOTOPOM 0a3uce MaTpHIlei (—4 4 0).

-2 1 2
-1 3 -1
3) SBnsiercst M IMHEHHBIN omeparop, UMeronmii Mmatpuny | —3 5 —1 | B HEKOTOpOM
-3 3 1

Oazuce, nuaroHanusupyembpiM? Ecnu ga, To HalluTe MOAXOANINI 0a3UC U COOTBETCTBYIOUIYIO
eMy TUarOHAIBHYIO MaTpPHILY.
OTBETHI.

(1 2 2
1) 5-(2 2 —1)
2 -1 2

2) M = A2 = A3 = 2; cobcTBeHHBIe BekTOphl MMetoT BuJ c1(1, 2,0)+¢2(0,0, 1), rae c1u c2 He
paBHbI 0 OTHOBPEMEHHO
3) Asnsercs. [Momxoxsmuit 6asuc: (1,1,1), (1,0,0), (1,0,-3), B HéM omepaTrop uMeeT
1 0 0
MaTpHULLy (IZI 2 IZI)

o 0 2



Pe?)y.]II:TaTI:I KOHTPOJIbHBIX paGOT OMpCACIIAAIOTCSA OLHCHKAMU «OTJIIMYHO», «XOPOIIO»,
«YOOBJICTBOPUTEIIBHO», «HCYAOBJICTBOPUTECIBHO .

Ouenka Kputepuu coorBeTcTBUA
OTau4HO > 90% 3amaHuil BBIMOJIHEHO MPABUIHHO
Xoportio 70% — 90% 3amaHuii BBIOIHEHO MTPABUIBHO
Y 10BIETBOPUTEITLHO 50% — 70% 3agaHuii BBITIOJHEHO PABUIHHO
HeynosnerBopurensHo <50% 3amaHuil BHITIOJIHEHO MMPaBUIHHO

3. OueHOYHBbIE MATEPHAJBI HTOTOBOr0 KOHTPOJIA (IPOMEKYTOUYHOM aTTecTalluu) U
KPHUTEPUH OLlEHMBAHUS

[lepBast yacTh 5K3aMeHa B MEPBOM U BTOPOM CEMECTpax IMPOBOJIUTCS IO OwieraMm B
NUCbMEHHOW (opMe ¢ YCTHOW 3amuTOM. DK3aMEHAalMOHHBIA OWIIET COCTOMT U3 JBYX
TeopeTHuecKux Bonpocos, nposepstomux NOIIK 1.1 u MOIIK 1.3.

Bropas wacth 93K3aMeHa TpencTaBiseT co00i Oeceqy €O CTYACHTOM, B KOTOPOU
MpoBepsieTCcsl 3HAaHUE OCHOBHBIX (opMynupoBok TeopeM u ompexaenenuit (MOIIK 1.1, MOIIK
1.3) u ymenue pemenust TunoBbix 3aaad (MOIIK 1.2).

Hepeqeﬂb TCOPETUICCKHUX BOIIPOCOB

1-ii cemecTp

1. enenue wuenbix uucen ¢ ocraTkoM. HaumOonpmmii oOumit nenurens. B3anmuo
npocteie yucia. [Ipocteie umcna u ux cpoiicTBa. Teopema EBkimma (c g0Ka3aTenbCTBOM).
OcHoBHas Teopema apu(pMeTHKH.

2. IlepecTaHOBKM UM NOJICTaHOBKHU. Teopema 00 M3MEHEHUU YETHOCTU MEPECTAHOBKU IIPU
TPAHCIIO3HIIHH.

3. TIlonstue w™arpunpbl. CroxeHue U YMHOXKEHHE MaTpHll, HX CBOMWCTBa.
TpaHcrIOHMpPOBaHUE MATPHLI.

4. OnpenenuTeny MaTpULl U UX CBOICTBA.

5. Teopema o npou3BeileHUM MUHOpPA Ha €ro anreOpanyeckoe JTO0MOoJIHEHUE.

6. Teopema Jlamnaca u ciencTBus U3 Heé.

7. Teopema 06 onpenenuTesne NPOU3BEACHUS ABYX MaTpHII.

8. Teopema 06 oOpaTHOI MaTpulle. AJITOPUTM HAXOKJIEHHUS OOpaTHON MaTPHIIbL.

9. JIuHelHOo 3aBUCUMBIE U JIMHEHHO HE3aBUCUMbBIE CUCTEMBI BEKTOPOB.

10. Panr cucteM BEKTOpP-CTPOK U BEKTOP-CTONONOB. Teopema o panre marpuilsl (6€3
JI0KA3aTeNbCTBA).

11. AnropuT™M HaxOXJECHHMsS paHra MaTpuULbl 4epe3 MUHOpPbL. Kpurepuil paBeHCTBa
OIPEACIIUTEINS HYIIIO.

12. DnemeHTapHble npeoOpa3oBaHUsl MATPUI] U UX CBA3b C PaHroM MaTpulbl (6e3
JIOKa3aTeNIbCTB).

13. CryneHuaTsle U IICEBAOCTYIIEHYATHIE MATPHUIIbI, UX CBOMCTBA.

14. Kputepuii 3KBUBaJIEHTHOCTH MAaTPHULbl EAMHUYHON MaTpHIIE.

15. Teopema Kpamepa u popmynsr Kpamepa.

16. Teopema Kponekepa — Kanemnu. Pemenue npou3BOJBHOM CUCTEMBI JIMHEHHBIX
YpaBHEHUM, AITOPUTM PELICHHUS.

17. Meron I'aycca penieHus: cUCTEM JIMHEWHBIX ypaBHEHUI.

18. TeopemMa O KOJWYECTBE JIMHEMHO HE3aBUCUMBIX PEIICHUN OJHOPOIAHOW CHCTEMBI,
QITOPUTM peLIEHUs Takol cuctembl. DyHnaMeHTaIbHas CUCTEMA PELICHU.



19. bunapusle anreOpamdeckue onepanud. KoMMyTaTHBHOCTh W acCOIMAaTUBHOCTH
onepanwuii. Teopema o paccTaHOBKE CKOOOK B IMOJTYTPYIIIIE.

20. HeiiTpanbHblil 1 CHMMETPUYHBIHN 3JIEMEHTHI B IPYIIIIONIAaX, UX €IUHCTBEHHOCTb.

21. I'pynnsl 1 moArpymisl, npumMepsl. Kputepuii moarpyIiisl.

22. CumMeTpHuecKas IpyIia U 3HaKOIIEpeMEHHas Ipymnmna.

23. CuMMeTpuu NMpaBWIbHBIX N-yTOJbHUKOB. ['pynna ausapa.

24. I'pynnel Mmatpuil. [lonHas nuHelHas rpynna, cequanbHas JMHEHHas rpynmna.

25. Kombua wm moakonbua, npuMepbl. CpoiicTBa omepanuii B kosbuax. Kpurepuii
MoJIKOJbIA (03 JoKa3aTeNbCTBRA).

26. Jlenutenu Hyns U oOpaTUMbIE JIEMEHTHI B KOJbIaX, IpUMephl. Teopema O CBS3H
MEXJly 0OpaTUMBIMM 3JIEMEHTAMU U HEIETUTENIMU HYJIS.

27. Teopema O MyJIbTUIUIMKATUBHON rpymnne Koisibla. [Iprumepbl MylIbTUILNIMKATHBHBIX
rpymn KoJiew.

28. Konbua marpuil. MyJabTUIUIMKATUBHAS TPyIIa KOJIbI[a MATPHIL.

29. TIlocTpoenue KoJblia BeueToB Zn. Teopema 00 00paTUMBIX dIeMEHTaxX Koibia Zn.

30. Ilonmsa, mpumepsl mnojed. OTauuus MoJasg OT Kojbla. TeopeMa O KOHEYHBIX
KOMMYTATHBHBIX KOJIbIAX C SMHULICH 0e3 AenuTeneid Hyosl.

31. lloanone, npuMepsl noanosie. Kpurepuii moamosnis.

32. Ilpocteie momsa. [Ipoctora moneit Q u Zp. Teopema O CyIIECTBOBAHWUU IMPOCTOTO
MOJITIOJIS.

33. U3omopdusmMel Tpynn u Kosel, npumepbl. O6pa3sl HEUTPAIILHOTO U CHMMETPHUYHOTO
3JIEMEHTOB MpU U30MophuU3Me.

34. IlocTtpoeHue nosisi KOMIUIEKCHBIX uncen. [lone KOMIIEKCHBIX YKMCel KaK paclIipeHue
nons R, coneprxamee kopeHb ypapHerus X2+ 1 = 0.

35. Oneparnuu HajJ KOMIUIEKCHBIMU YMCIIaMU B anreOpandeckoit popme. ['eomerpuaeckoe
n300pakeHHe KOMIUIEKCHBIX 4YHcel. Moaynb U aprymeHT. TpuroHomerpuueckas Qopma
KOMILIEKCHOTO YHCIIA.

36. YMHOXeHHE U JeJieHHEe KOMIUIEKCHBIX 4YHCeI B TPUTOHOMETpPUYECKOW dopme.
®opmyna Myaspa.

37. 3BnedeHne KOpHS U3 KOMIIJIEKCHOTO YUCIIA.

38. KopHu n-ii crenenu u3 eauHuibl. Teopema o rpymme kopHeit Un.

39. IlepBooOpa3nbie kKopHU. Teopema 0 mepBoOOpa3HbIX KOPHSIX.

40. EAMHCTBEHHOCTD IOJISI KOMIUIEKCHBIX YHCE.

2-ii cemecTp

1. Teopema o0 AeneHUM MHOTOWIEHA ¢ ocTaTKOM. CBOMCTBA JEIMMOCTH MHOTOWJICHOB.

2. Hanbonpmmii o01uil 1eauTens AByX MHOIOWIEHOB, TEOPEMA O €r0 CYILECTBOBAaHUHU.

3. Teopema 0 MpeACTaBUMOCTH HAaHOOJIbIIEro 001ero aenutens MuorowieHos f (X) u g(X)
B Buze T (X)u(X) +g(x)v(x).

4. B3aumHO npocTble MHOTOwIeHbl. Kputepuii B3anMHO# npoctoTsl. CBOMCTBA B3aMMHO
IIPOCTBIX MHOTOUJIEHOB.

5. HempuBonumbele u nOpuBOAMMBIE MHOrouieHsl. (CBOWHCTBa  HENPHUBOJIUMBIX
MHOTro4sIeHOB. [IprMeprl TakMX MHOTOUYIEHOB HaJ pa3HbIMU MOJISIMH.

6. OcHOBHas Teopema O pa30KEeHUU MHOTOWICHA HA MHOKHUTEIIH.

7. Kopau MHOrousieHoB. Teopema be3y u cnenctsust U3 Heé.

8. KparHble kopHM MHOTOWIEHa. TeopeMa 0 NOHMKEHUU KPATHOCTH KOPHSI IIPH ITEpEX0Ie
K IIPOU3BOJIHOM, CIECTBUE U3 DTON TEOPEMBI.

9. OcHOBHas TeopemMa anreOpbl MHOTOUYJICHOB | CIICJICTBUS U3 HEE.

10. Teopema 0 HEBEUIECTBEHHBIX KOPHAX MHOTOWIEHOB C BELIECTBEHHBIMU
kod(purmenTamu. HempuBoumMocTs MEHOTOWIEHOB Hay mojisivu C u R.

11. Omnpenenenne nuHeiHOro mnpoctpaHcTBa. [Ipumepsl. CBolicTBa omnepanuii B
JIMHENHOM IIPOCTPAHCTBE.



12. JluneliHas 3aBUCHMOCTh W HE3aBUCUMOCTb BEKTOpoB. Kpurepuum nuHelHOU
3aBUCUMOCTH U JINHEWHON HE3aBUCUMOCTH.

13. Teopema o 3aMEHE U CIEICTBUE U3 HEE.

14. ba3ucel u pazMepHOCTh pocTpaHcTBa. [oka3zaTe, yTo Bce 0a3uChl coepKaT OJTHO U
TO K€ YHUCIIO BEKTOPOB.

15. IIpumepsl 6a3UCOB B KOHKPETHBIX MMPOCTPAHCTBAX.

16. Teopema 0 BbIpa)XK€HUU BEKTOPOB uepe3 Oasuc. KoopaumHatel BekTopoB. [Ipumepst
KOOpJMHAT.

17. Teopema o mpoAOIDKEHUH Oa3Kca U CISICTBUE U3 HeE.

18. M3oMopdu3m JTUHEHHBIX MPOCTpaHCTB. Teopema 00 m3oMopdu3Me MPOCTPAHCTBY
BEKTOPOB-CTPOK.

19. Teopema 06 n3omopdu3Me TUHEHHBIX MPOCTPAHCTB.

20. Omnpenenenue mnoanpoctpanctBa. Ilpumepsl. Kpurtepuit mnoampocTpaHcTBa.
[TocTpoeHre moAPOCTPAHCTB C MOMOIIBIO JIMHEHHBIX 000JI0UEK.

21. TIlepeceueHue M cymMMa MOANPOCTPAHCTB. TeopemMa O pa3MEPHOCTH CYMMBbI
MOJMPOCTPAHCTB.

22. Omepatopsl JHHEWHBIX mpocTpaHcTB. Ilpumepsl. Teopema o cyuniecTBOBaHMM
JIOCTaTOYHOTO YMCIIa ONIEPAaTOPOB.

23. Cs3u Mexay AByMsl Oa3ucaMy U MEXAY KOOpJAMHATaMHM OJHOIO BEKTOpa B ATHX
Oa3ucax.

24. Marpuua oneparopa, npumepbl. Beipaxkenue koopaunat Bekropa f (X) uepe3 marpuiry
A onepatopa f.

25. Teopema 0 cBsI3U MEXAY MaTpUllaMU OIeparopa B paznuyHbXx Oazucax. [logoOHbIe
MaTpPUIIBIL.

26. O6pa3 u sapo omeparopa. Panr m gedexrt. Teopema o cymme panra u nedekra
orepaTopa.

27. Cymma u mupousBezeHue orepatopoB. Kombio omeparopoB E(V). Teopema 00
uzomopduszme Kobla onepatopoB E(V) u xonsia matpurr M(n, F).

28. Tlonsitue anreOpwsl Haa moneMm. Omnpenenenue m3omopdusma anredp. Teopema o0
uszomopdusme anredps oneparopos E(V ) u anredpsr matpuir M(n, F).

29. MynpTUIIMKATHBHAS Tpynna Kojibla. OmnpejaeneHne oOpaTUMOTO omeparopa.
Teopema 06 uzomopdusme rpymnmn U(E(V)) u GL(n, F).

30. Teopema 06 0OpaTuMbIX omneparopax (KpUTEpUH OOPATUMOCTH OTepaTopa).

31. CoOcTBeHHBIE BEKTOpbl W COOCTBEHHBIE 3HadyeHus omeparopa. [Ipumepsl.
CobctBeHHble noAnpocTpaHcTBa. IlpennoxkeHue o JUHEHHOW HE3aBUCHMOCTH COOCTBEHHBIX
BEKTOPOB.

32. XapakTtepucTudeckass MaTpHlia ornepaTopa. XapaKTepUCTHUYECKH MHOTOYJIEH, €ro
HE3aBUCHUMOCTh OT BblOOpa Oasuca. CrekTp omepaTopa M €ro WHBapUAaHTHOCTb. Teopema o
COBIAJIEHUU COOCTBEHHBIX 3HAUEHUN U XapaKTEPUCTUUECKUX KOPHEH.

33. ANroputr™Mbl HaxXOXXIEHHS COOCTBEHHBIX 3HAYEHMH M COOCTBEHHBIX BEKTOPOB
oneparopa. [Ipumep.

34. [Imaronanusupyemble omeparopbl. KpuTepuil nuaroHaqu3supyeMoCTH Ha SI3bIKe
COOCTBEHHBIX BEKTOPOB.

35. Kpurepuii AMaroHalIM3UPYEeMOCTH Oleparopa Ha S3bIKE KpPAaTHOCTEH ero
XapaKTEPUCTUUECKUX KOPHEH.

36. MHBapuaHTHBIE TOANPOCTpaHCTBA, mpuMepbl. CBsA3p MEXKIYy HaIHUYUEM
WHBAPUAHTHBIX MOJIPOCTPAHCTB U KIIETOYHBIMH TPEYTOJIBHBIMU M INATOHAITBHBIMU MaTPHIIAMHU.

37. WunyuupoBaHHBIA omepaTop Ha HWHBAapHAHTHOM MOJNpOCTpaHcTBe. Teopema o
XapaKTepUCTUUYECKOM MHOTOUJIEHE TaKOTo oreparopa.

IIpumepsl 3a1a4



1-i cemecT
1. Haiitn (i —1)*". b

2-if cemecTp
1. HaiiTu Bce panuoHanbHble KOPHH MHOTOUIeHa 2X° + 3X% + 6X — 4.

Pe3y.HBTaTbI 9K3aMfCHa OIIPCACIIAOTCA OLICHKaMH «OTJIMYHO», «XOopomo»,
«YOOBJICTBOPUTEIIBHO», «HCYAOBJICTBOPUTECIBHO.

Kpurtepnn onennBanus pe3y/ibTaToB 00y4eHHS

HeynosnerBopuresnbsHo Y 10BIIETBOPUTEIBHO Xopouio OTin4HO
CryneHT He BlIajfeeT CryaeHt gomyckaer CryneHT oOHapyXUBaeT CryneHT oOHapyXuBaeT
HaBBIKAMH TTOMCKa Y4eOHOM CYLLECTBEHHbIE Xopoliee 3HaHHe y4eOHOTO | BCECTOpOHHEE U
JIUTEPATypPhl, UMEET NPOOEBl | MOTPELIHOCTH B Marepuasa, yCIeIHO CUCTEMAaTUYECKOE
B 3HAHHH OCHOBHOT'O OTBETE Ha 3K3aMEHE, | BBIMOJHIET OOJBIIMHCTBO | 3HaHHE y4eOHOTO
y4eOHOro MaTepuana, HO oOnazaer IPESyCMOTPEHHBIX MaTepHana, yClelHo
JOIyCKaeT NMPUHIMITHAIBHEIE | HEOOXOIMMBIMHU IporpaMMon BBINOJIHAET
OIIMOKH B BHITIOITHCHUN 3HAHUSMH JUIA UX MPaKTUYECKHX 3aJaHUH U IPeSyCMOTPEHHBIE
MIPEeSyCMOTPEHHBIX YCTpaHEHUs O] 3HAaKOM C OCHOBHOI1 IporpaMMon
IIPOrpaMMOM MPAKTHYECKUX PYKOBOJACTBOM yueOHOH IUTepaTypoH, a MPaKTUYECKHE 3aJaHUs,
3alaHUul U HE MOKET NIpenojaBaTelis. TaKKe CIIOCOOCH K a TaKkXke CrocoOeH K
MIPOJIOJKUTE 00yueHue 6e3 JanbHenIemMy JanbHenIemy
JIOTIOJIHUTENbHBIX 3aHATHH 110 HOIOJIHEHUIO U CaMOCTOSTEIBHOMY
JUCLUILINHE. OOHOBJICHHIO CBOHMX HOIOJIHEHUIO U

3HaHUH 1Mox OOHOBJICHHIO CBOUX
PYKOBOACTBOM 3HAHUU.
IpenojaBaTens.

Vka3zaHHas B Ta6JII/ILIe OLICHKa MOXKCET OBITh CHIDKEHA Ha OJIMH 63.]1.]1, €ClIn CpCaAHAA
OLICHKA CTYACHTA 3a KOHTPOJIbHBIC pa6OTBI CCMECTPA HC MPECBLIMIACT «YAOBJIICTBOPUTCIIBHO.

4. OueHo4yHbIE MaTepUaJibl NI NMPOBEPKH 0CTATOYHBIX 3HAHMH
(cpopMHPOBAHHOCTH KOMIIETEHIIHIA)

3amgaun (MOIIK 1.1, UOIIK 1.2, UOIIK 1.3):

3 45
1. Beruucnute onpenenurens |1 6 7.
2 31

2. BpisicHUTE, ¢ KakuM 3HAKOM BXOAMT B OIPEAEIUTENIb COOTBETCTBYIOLIETO MOPSIKA
BBIPAXKCHUE A43a821835812a57A64A76.

3. Haitaure Bce panuoHanbHble KOpHH MEOTOUieHa 4X* — 15x% + 13X — 3.

4. TlocTpoiiTe MHOTrOWIEH HauMEHbILEH CTENEHH ¢ KOMIUIEKCHBIMU KO3 (ULIMEeHTaMH,
MMEIOILHIA JIBOWHOI KOpeHb | U mpocToi KOpeHb 2 —i.

OTBeTsI:

1.-38

2. Munyc

3.1/2

4. a(x —1)*(x — 2 + i) = a[x3 + (—4+i)x? + (5-2i)x + (=2+i)] (manpumep, pu a = 1)

Nudopmanus o paspadoTunkax

Tumomenko Erop AunekcannpoBuu, JOKTOp (PU3MKO-MAaTeMaTHYECKHX HAyK, JOLIEHT,
kadenpa anre6psl, mpodeccop



YexsioB Amnnpeit PoctucnaBoBud, IOKTOp (PU3MKO-MaTeMaTHMYECKHMX HAyK, OLEHT,
kadeapa anreOpsl, mpodeccop

Hopb6ocamOyeB Llpipennopku JlamansipeHOBUY, KaHIUAAT (PU3HKO-MaTeMaTHYECKHX
HayK, kadeapa anreOpsl, JOIEHT



