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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbr0 0CBOSHMSI JUCLUILUIMHEI sABIsieTCA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

OIIK-1 CriocoGeH mpUMEHATh (PyHIAMEHTAIbHBIC 3HAHUS B 00JIACTH MAaTEMATHYECKOTO
aHajM3a, KOMIUIEKCHOTO U (YHKLUHMOHAJIbHOIO aHAIN3a, alreOpbl, aHAIUTHYECKOW I'eOMETpHH,
Qg epeHaIbHOl TeOMETPUH M TONOJOTHH, TU(epeHINaIbHBIX YPaBHEHUH, AMCKPETHOM
MaTeMaTHKU 1 MaTeMaTUYeCKOM JIOTUKH, TEOPUU BEPOSTHOCTEH, MAaTEMAaTUUECKOW CTATUCTUKU U
CIIy4alHbIX IIPOLIECCOB, UMCIIEHHBIX METOJOB, TEOPETUYECKOM MEXaHUMKU KaK s
UCIIOJIb30BaHUs B IPO(EeCCUOHAIBHON AEATENbHOCTH, TaK U AJIs1 KOHCYJIbTUPOBAHUS.

Pe3ynbraramMu 0CBOEHUS IMCUUIUIMHBI SBIJISAIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINH:

NOIIK 1.1 [lemoHCTpHpYeT HaBBIKK PAaOOTHI ¢ MPOPECCHOHATIBHON JUTEpaTypoil 1o
OCHOBHBIM €CTECTBEHHOHAYYHBIM M MaTEMATUYECKUM AUCLUILUINHAM

NOIIK 1.2 JleMOHCTpUpYET HAaBBIKU BBIIOJHEHMS CTaHIAPTHBIX JEHCTBUI, pelIeHUs
TUIIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHSATHH U OOLIMX 3aKOHOMEpHOCTEH, (HOpMyIUpyEeMbIX B
pamkax 0a30BbIX MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHbIX TUCLUILUINH

HNOIIK 1.3 Bnageer ¢yHaaMeHTaIbHBIMU 3HAHUSIMHU, I[OJYYEHHBIMH B 00]acTu
MaTeMaTUYECKUX U (MJIM) ECTECTBEHHBIX HAYK

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— OcBOUTh HAaBBIKM PAa0OTBI ¢ MPO(ECCHOHATBFHOW JHUTEpaTypol Mo anredpe s
yenemHoi yae6Hoit nestensHoct (MOIIK 1.1).

— Hayuutbcst BBIOMpaTh ONTUMAIbHYIO METOAMKY U OAOUpaTh anreOpanyeckuii anmnapar
JUTSL pelieHus 3a1ad npodeccuonanbuoi aearenabHoctu (MOIIK 1.2).

— OBnageTh OCHOBHBIMM TOHATUSMU U pe3yJibTaTaMH alreOphl, a TaKK€ HEKOTOPBIMU
CTaHJapTHBIMU METOJaMH JI0KazareiabcTBa TeopeM anredpsl (MOIIK 1.3).

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuuruinHa oTHOCUTeA K broky 1 «/lucuumnimza (MoTysn)».

JlucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTeNbHON IPOrpaMMBI.

4. Cemectp(bl) ocBOeHHs M opMa(bl) IPOMEKYTOUYHOM ATTECTALMM 10 JMCHUIINHE

IIepBe1it cemecTp, 3K3aMEH

Bropoii cemectp, sx3ameH

5. BxoaHble TpeGoBaHMs 1JIs1 OCBOCHUS M CHMIIIMHBI

JU1sl yCHenHoro OCBOGHUs AUCHUILIUHBI TPEOYIOTCS KOMIIETEHIIMH, CPOPMUPOBAaHHbBIE B
X0JIE OCBOEHHS 00pa30BaTENbHBIX IIPOrPaMM IPEALIECTBYIOIIETO YPOBHA 00pa30BaHusl.

6. SI3bIK peanuzanuun

Pyccknit

7. O0beM TUCUHUILIAHBI

OO6m1ast Tpy10€MKOCTh TUCIHMIUIUHBI cocTaBisieT 10 3.e., 360 yacoB, U3 KOTOPHIX:
-nekiuu: 80 u.
-npakTudeckne 3anaTus: 80 4.
B TOM YHMCJIE IPaKTU4ecKas nmoaroroska: 0 .
O6beM caMOoCTOATENIbHON pabOThI CTY/IEHTA OIpeieNieH YIeOHbIM IJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE MO0 TeMaM

Tema 1. MuoxectBa u omeparuu Haa HuMH. Llemsie uymcna. HambGombrmmit oOrmmit
nenutens. OcHOBHast Teopema apumeTuku. IlepecTaHOBKM, MX YETHOCTh, TPAHCIIO3UIUH.
[ToncraHOBKM M MX yMHOXK€HHE. MaTpuipl U noaMaTpuubl. JeHCTBUSA Haj MaTpuULaMM U HX
cBoiicTBa. OmnpenenuTeny U UX CBOWCTBAa. MHMHOpHI M airedpanyueckue AONoJHeHHuA. Teopema
Jlannaca u cineactBus u3 Hee. HeBbIpoxkieHHBIE MaTpHlbl U oOpaTHas mMarpuua. basuc u paHr
cucTteMbl BeKTOpoB. Panr matpuus! u ero Beruncienue (MOIIK 1.1, MOIIK 1.2, MOIIK 1.3).

Tema 2. Teopema Kpamepa, dhopmynsr Kpamepa. Teopema Kponekepa — Kanmemmu o
COBMECTHOCTH cucTeMbl. OOllee pelieHre CUCTEMBbl JIMHEWHBIX YpPaBHEHUH, aJrOpPUTM €ro
HaXOXXJeHus. MeTo mmocie10BaTeabHOro UCKIIIOUeHHs Hen3BecTHbIX (MeTox "aycca). Cuctembl
JMHEHWHBIX OJHOPOJIHBIX ypaBHEeHHH. Teopema o cymiecTBOBaHMH ()YHIAMEHTAIBHOW CHCTEMBI
pemeHuit. AnropuTM noctpoeHus ¢ynnamentanbHon cuctemsl permenui (MOIIK 1.1, MOIIK
1.2, UOIIK 1.3).

Tema 3. bunapHbie anreOpanyeckue olepalid W UX CBoHcTBAa. HeWTpanbHBIA H
CUMMETPUYHBIA 3JEMEHTHI, UX E€IMHCTBEHHOCTb. ['pynmbl U moAarpynmsl. YWCIOBBIE TPYIIIHI.
CuMmMeTrpuueckas U 3HaKOIIEpEMEHHas TPYIIIbI, Ipynisl au3apa. [TonHas nuHelHas rpynna u ee
noarpynnsl. Konbeia u monkonena. Jlenurenu Hys 1 oOpaTUMbIe 31eMeHThl. YHCIoBBIE KOJIbIIA,
KOJIbIIa MaTpHL, KoJybla Ber4eToB. [lonsa u noxnoss. IIpocteie nons. ITonnas nuHelHas rpynna
¥ KOJIBIIO0 MaTpull Haj mosneM. M3omopdusmer rpymm u koner (MOIIK 1.1, MOIIK 1.2, MOIIK
1.3).

Tema 4. Pacmmpenue noss. IloctpoeHue monst KOMIUIEKCHBIX uucen. Onepanuu Haj
KOMIUICKCHBIMU YHUCJIaMH B anreOpanyeckoil ¢opme. YMHOKEHHE U JIeJI€HHUE KOMIUIEKCHBIX
yucell B TpuroHomerpuueckoi popme. @opmyna Myaspa. M3BineueHue KopHs U3 KOMIUIEKCHOTO
yucia. KommuekcHble KOpHH U3 enuHHIBL. [lepBooOpa3Hble KOpHU Kak OOpa3yroliue TpyIibl
KOpHeW u3 eauHuubl. [IpucoenuHenue sneMeHTa K nomoo. TeopemMa o €AMHCTBEHHOCTH MO
komruiekcHbIX yucen (MOIIK 1.1, MOIIK 1.2, UOIIK 1.3).

Tema 5. Konpuno MHorouneHoB Haj mnojiem. Anroput™ Eskinuaa. Henpusogumbie
MHorowieHsl. OCHOBHasi TeopemMa O pa3jiokeHMM MHorowileHa Ha MHoxutenun (MOIIK 1.1,
NOIIK 1.2, UOIIK 1.3).

Tema 6. Kopuu wmHorounenoB. Teopema besy u ee cnencrBus. KparHele KopHH
MHOrousjeHa. TeopemMa O NOHMKEHUM KPAaTHOCTH KOpHS MpU TNepexole K MPOU3BOAHOM,
cleficTBHE U3 3Toi Teopembl. OCHOBHas TeopeMa anreOpsl MHOrowIeHOB (Teopema ["aycca) u ee
cnenctsus (MOIIK 1.1, MOIIK 1.2, UOIIK 1.3).

Tema 7. Jluneiinsle npocTpaHcTBa. ba3uckl 1 pa3MepHOCTb MpocTpaHcTBa. Teopema 00
nzomoppusme nuHeiHbIx npocrpancts (MOIIK 1.1, MOIIK 1.2, MOIIK 1.3).

Tema 8. Kpurepuii nonmpoctpanctBa. IlocTpoeHne NOANPOCTPAHCTB C IMOMOIIBIO
JUHEHHBIX 00o0souek. CBsi3u MeXIy AByMs Oa3ucaMH U MEXAY KOOpAWHAaTaMU OJHOI0 BEKTOpa
B »THx Oazucax (MOIIK 1.1, MOIIK 1.2, UOIIK 1.3).

Tema 9. Oneparopsl TMHEHHBIX TpocTpancTB. O0pa3 u sipo oneparopa. Panr u gedekr.
Kpurepun obparumoctu oneparopa (MOIIK 1.1, MOIIK 1.2, UOIIK 1.3).

Tema 10. ITonstue anreOpsr Han nonem. Mzomopdusm anredp (MOIIK 1.1, MOIIK 1.2,
NOIIK 1.3).

Tema 11. CoOcTBEeHHBIE BEKTOPHI M COOCTBEHHBIE 3HaueHUs omeparopa. CoOCTBEHHBIC
noxanpocrpancTea. CHEKTp omeparopa M €ro WHBAPUAHTHOCTb. AJTOPUTM HAaXO0XKIEHUS
coOCTBEHHBIX 3HaYeHHUI U cobcTBeHHBIX BekTopoB omeparopa (MOIIK 1.1, MOIIK 1.2, MOIIK
1.3).

9. Tekyummii KOHTPOJIb MO TUCHUTLIAHE

Texkymmii KOHTPOJb MO TUCHMIUIMHE MPOBOJUTCS IYTEM KOHTPOJS IMOCEHIaeMOCTH,
BeIMOJIHEHHST nomammamnx 3aganmit (MOIIK 1.1, HMOIIK 1.2, HUOIIK 1.3), npoBeneHus
KoHTpoJbHBIX padoT (MOIIK 1.2, UOIIK 1.3) u ¢uxcupyercst B popMe KOHTPOIBHON TOUKU HE
MEHEee OJTHOTO pa3a B CEMECTP.



10. Iops/10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

[lepBast yacTh 5K3aMeHa B MEPBOM U BTOPOM CEMECTpax MNPOBOAUTCSA MO OujieTaM B
NUCbMEHHOUW (opMe ¢ YCTHOW 3amuTor. DK3aMEHAMOHHBIA OWJIET COCTOMT W3 JBYX
TeopeTnyeckux Borpocos, mposepstomux MOIIK 1.1 u UOIIK 1.3.

Bropas wacth 5K3aMeHa TpencTaBiseT co0oit Oeceqy €O CTYACHTOM, B KOTOPOH
MIPOBEPSICTCSI 3HAHWE OCHOBHBIX (opMynHpoBoK TeopeM u ompenenenuii (MOIIK 1.1, MOIIK
1.3) u ymenue pemenust TunoBbix 3aaa4d (MOIIK 1.2).

IIpumepHBbIii IepeyeHb TEOPEeTHYECKUX BONIPOCOB

1-i cemecTp

1. [Jenenuwe menmpIXx Ywucel C¢ ocrtarkoM. HawmOonbmumii oOmmuii genurtens. B3anMHO
npoctele uucia. Ilpocteie uucna u ux cpoiictBa. Teopema EBkimpa (¢ 10Ka3areiabCTBOM).
OcHoBHas Teopema apu(pMeTHKH.

2. IlepecTaHOBKH U MOJCTaHOBKU. Teopema 00 M3MEHEHUH YETHOCTHU MEPECTAHOBKH MPU
TPAHCIIO3ULIHH.

3. Ilonstue wMarpuupbl. CroxeHue U YMHOXKEHHE MaTpHll, MX CBOMWCTBA.
TpaHcrioHMpOBaHUE MATPUL.

4. OnpenenuTenu MaTpULl U UX CBOICTBA.

5. Teopema o npou3BeICHUM MUHOPA Ha €ro aJire0pandeckoe JTOMOoIHEHHE.

6. Teopema Jlanunaca u ciecTBuUs U3 HEE.

7. Teopema 06 onpenenuTene NpOU3BEACHUS ABYX MaTpHII.

8. Teopema 006 oOpaTHOI MaTpuIle. AJITOPUTM HaXOXKACHUS OOPAaTHON MAaTPHIIBI.

9. JInHelHO 3aBUCUMBIE U JIMHEHHO HE3aBUCUMbIE CUCTEMBI BEKTOPOB.

10. Panr cuctem BEKTOP-CTPOK M BEKTOP-CTONONIOB. Teopema o panre marpuiisl (0e3
JI0Ka3aTelbCTBA).

11. AnropuTm HaxOXJEHHUs paHra MaTpullbl uepe3 MuHopbl. Kpurepuii paBeHCTBa
OINPEACIUTEINS HYIIIO.

12. DnemeHTapHble npeoOpa3oBaHUs MATpPHUI] U UX CBA3b C PAHTOM MaTpulbl (0e3
JIOKa3aTeIIbCTB).

13. CtyneHyaTble U NICEBIOCTYIIEHYAThIE MATPHIIbI, UX CBOICTBA.

14. Kputepuil 5KBUBaJICHTHOCTH MAaTPHLBI EAMHUYHOW MaTpPHIIE.

15. Teopema Kpamepa u popmynsr Kpamepa.

16. Teopema Kponekepa — Kanemnu. PemeHue npous3sBOJIBHOM CHUCTEMBI JIMHEWHBIX
YpaBHEHUM, AITOPUTM PELICHHUS.

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

18. Teopema 0 KOJIMYECTBE JMHEMHO HE3aBUCUMBIX PEIICHUH OJIHOPOJHON CHUCTEMBI,
AITOPUTM pELIEHUs Takol cucTeMbl. DyHnaMeHTanbHasi CHCTEMA PELICHUM.

19. bunapnsle anredOpamveckue omnepauud. KoMMyTaTHBHOCTP M accOMaTHUBHOCTH
onepauuii. Teopema o paccTaHOBKE CKOOOK B IMOJIyTpYIIIIE.

20. HeliTpanbsHbIil 1 CHMMETPHUYHBIN 3JIEMEHTHI B TPYNIIONIAX, UX €INHCTBEHHOCTb.

21. I'pynnel ¥ noArpynmsl, npuMepsl. Kpurepuili moarpymniel.

22. CummMmeTpHuyecKas Tpymna U 3HaKOIIEpEMEHHasl TPYIIIA.

23. CuMMeTpuH IpaBWIBHBIX N-yrolbHUKOB. ['pynna qusapa.

24. I'pynnel matpun. [lonHas nuHeHas rpynna, crienualbHas JINHEWHAs TPYIIA.

25. Konpua u monkonblia, npuMmepsl. CBoiicTBa omnepanuii B Kosbliax. Kpurepuit
MOAKOJIbIIA (03 TOKa3aTeNIbCTBA).

26. [Jlenutenu Hyns U oOpaTHUMbIE 3JEMEHTHI B KOJIbIAX, MpuUMephl. Teopema o CBS3U
MeX1y 0OpaTUMBIMH 3JIEMEHTAMU U HEAETUTENIMU HYJIS.

27. Teopema 0 MyJbTUIUIMKATUBHOW rpynne Koibla. [IpuMepsl MyJbTUNIIMKATUBHBIX

rpynn KoJien.
28. Konbia matpuil. MyabTUIDIMKATHBHAS TPYIIA KOJIbLIa MAaTPHIL.



29. Tloctpoenue Koiblia BEIYETOB Zpy. Teopema 00 00paTUMBIX 3JIeMEHTaxX Kojibla Zy.

30. Ilonmsa, mpumepsl mnoned. OTauuus MoJg OT Kojbla. TeopeMa O KOHEYHBIX
KOMMYTATHUBHBIX KOJIbIAX C €MHULICH 0e3 AeruTeneid Hyis.

31. Iloanone, mpumepsl noanosiei. Kpurepuid noamosns.

32. Ilpocteie nons. Ilpocrora noneit Q u Z, Teopema 0 CylIEeCTBOBaHMU IIPOCTOrO
MOJITIOJS.

33. U3omopdusmMbl Tpymnn U Kosel, npumepbl. O0pa3sl HEHTPAIBHOTO U CUMMETPUYHOTO
3JIEMEHTOB MpU U3oMophu3Me.

34. IlocTpoeHue nosst KOMIUIEKCHBIX uyncen. [lone KOMIIEKCHBIX YKMCel KaK paclIMpeHue
nosist R, copeprkariiee KOpeHb ypaBHEHHS X*+1=0.

35. Onepanuu HajJ KOMIUIEKCHBIMU YHCIIaMu B anredpandeckoit popme. I'eomerprudeckoe
n300pakeHHe KOMIUIEKCHBIX 4YHcel. Moaynb u aprymeHT. Tpuronomerpuueckas Qopma
KOMILIEKCHOTO YHCIIA.

36. YMHOXEHHE U JIeJIeHHE KOMIUICKCHBIX 4YHCEI B TPHUTOHOMETPUUYECKOH Gdopme.
®opmyiia Myaspa.

37. V3BneueHue KOpHS U3 KOMILJIEKCHOTO YHUCIIA.

38. Kopuu Nn-it crenenn u3 enuHuIbl. Teopema o rpymnme kopHeird Uy,

39. IlepBooOpa3Hbie KopHH. Teopema 0 IepBOOOPa3HBIX KOPHSIX.

40. EnMHCTBEHHOCTH ITOJII KOMILUIEKCHBIX YHCEIL.

2-ii cemecTp

1. Teopema o neneHUM MHOTOWIEHa C OCTaTKOM. CBOWMCTBA AEIMMOCTH MHOTO4JIEHOB.

2. HanGomnpmmii 00K 1eIUTENb BYX MHOTOYIEHOB, TEOPEMA O €r0 CYIIeCTBOBAHUH.

3. Teopema 0 MpeaCTaBUMOCTH HAUOOJIBIIIEro 00mIero aenuteins MuorowieHos f(X) u g(x)
B Buze T (X)u(X) + g(x)v(x).

4. B3aumHO npocTble MHOrowIeHbl. Kputepuii B3anMHoi# npoctoTsl. CBOMCTBAa B3aUMHO
MIPOCTBIX MHOTOYJICHOB.

5. HempuBonumbele U nOpuBOAMMBIE MHOrouwieHsl. (CBoHCTBa  HENPHUBOJIUMBIX
MHOTro4JIeHOB. [IprMeprl TakMX MHOTOUYJIEHOB HaJ pa3HBIMU ITOJISIMH.

6. OcHOBHas TeOpeMa O Pa3IOKEHUU MHOTOWICHA Ha MHOXHUTEIH.

7. Kopau MHOrousieHOB. Teopema be3y u cnenctsust us Heé.

8. KpaTtHble kopHH MHOTOUJIEHa. TeopeMa 0 MOHM)KEHUH KPaTHOCTU KOPHSI IIPHU TIepexo/ie
K IIPOU3BOJIHOM, CIIEICTBUE U3 ITON TEOPEMBI.

9. OcHoBHas TeopemMa anreOpbl MHOTOUYJICHOB | CIICJICTBUS U3 HEE.

10. Teopema 0 HEBEUIECTBEHHBIX KOPHAX MHOTOWIEHOB C  BELIECTBEHHBIMU
koddpurmenTamu. HempuBogumocts MEHOTOWIEHOB Hay mojisivu C u R.

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

12. JluHeliHas 3aBUCUMOCTb M HE3aBHUCHUMOCTH BEKTOpOB. Kpurtepuu nuHeiHOU
3aBHCUMOCTH Y JIMHEWHOW HE3aBUCHUMOCTH.

13. Teopema o 3aMEHE U CIENCTBUE U3 HEE.

14. ba3ucel U pa3MepHOCTh MpoCcTpaHcTBa. Jloka3zaTh, 4TO Bce 0Aa3UCHI COAEPKAT OJTHO U
TO K€ YHUCIIO BEKTOPOB.

15. Ilpumepsl 6a3UCOB B KOHKPETHBIX IPOCTPAHCTBAX.

16. Teopema 0 BbIpa)k€HUHU BEKTOPOB uepe3 Oasuc. KoopauHatsl BekTopoB. ITpumepst
KOOpJMHAT.

17. Teopema o npooKeHUH Oasuca u CIeACTBUE U3 HEE.

18. M3omopdu3M JMHEHHBIX MpocTpaHCTB. Teopema 00 mzomMopdu3Me MPOCTPAHCTBY
BEKTOPOB-CTPOK.

19. Teopema 06 n3omopdu3Me TUHEHHBIX MPOCTPAHCTB.

20. Onmnpenenenne noamnpocrpancrsa. Ilpumeprsl. Kpurtepuit noampocTpaHcTBa.
[TocTpoenne moANMPOCTPAHCTB C TTOMOIIBIO JIMHEWHBIX 000JI0YECK.



21. IlepeceueHne u cymMMma TOANPOCTPAHCTB. Teopema O pa3MEpPHOCTH CYMMBI
MOJMPOCTPAHCTB.

22. OmepaTtopsl JHHEWHBIX mpocTpaHcTB. Ilpumepsl. Teopema o cCyliecTBOBaHUU
JIOCTaTOYHOTO YMCIIa ONIEPaTOPOB.

23. Cs3u Mexay AByMsl Oa3ucaMH U MEXAY KOOpJAMHATaMM OJHOIO BEKTOpa B ATHUX
Oa3zucax.

24. Matpuiia onepaTopa, npuMepbl. Beipaxkenue koopauHat Bexkropa f (X) uepes maTpuiry
A onepatopa f.

25. Teopema o CBSI3W MEXIy MaTpUIlaMH OolepaTopa B pa3inuyHbIXx Oasucax. [logoOHble
MaTpPHULIBIL.

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

27. Cymma u mupousBezecHue oreparopoB. Kombio omeparopoB E(V). Teopema 00
uzomopduszme kobia onepatopoB E(V) u xomsia matpurr M(n, F).

28. Tlonsitue anrebpwul Haa moneMm. Omnpenenenune m3omopduszma anredp. Teopema 00
uzomopduszme anreopsl oneparopos E(V) u anrebpsr marpun M(n, F).

29. MynbpTUIUIMKATHBHAS Tpymnmna Koibla. OmnpeneicHue oO0paTUMOro oreparopa.
Teopema 06 uzomopdusme rpymnn U(E(V)) u GL(n, F).

30. Teopema 06 oOpaTHMBIX oniepaTopax (KpuTepur 0OPaTUMOCTH OIIEpPaTopa).

31. CoOcTBeHHbIE BEKTOpHl U COOCTBEHHBbIE 3HaueHusi omepatopa. I[Ipumepsl.
CobctBennble monmpocTpancTBa. Ilpemiokenne o JTMHEHHOW HE3aBHCUMOCTH COOCTBEHHBIX
BEKTOPOB.

32. XapakTepucTrueckasi MaTpuIla oreparopa. XapaKTepPUCTHUYECKUH MHOTOUIEH, €ro
HE3aBHCUMOCTh OT BbIOOpa Oa3uca. CHekTp omeparopa U €ro HMHBapUaHTHOCTh. Teopema o
COBIIAJICHUN COOCTBEHHBIX 3HAYCHHUN U XapaKTEPUCTHUECKUX KOPHEH.

33. ANropuTMbl HAXOXIEHUS COOCTBEHHBIX 3HAUEHUH U COOCTBEHHBIX BEKTOPOB
oneparopa. [Ipumep.

34. Jluaronanusupyemble orepatopbl. Kputepuii QuaroHaqIm3upyeMOCTH Ha S3bIKE
COOCTBEHHBIX BEKTOPOB.

35. Kpurepuii nuaroHadM3UpPyeMOCTH oOIepaTopa Ha fA3BIKE KpaTHOCTEH €ro
XapaKTEPUCTUUYECKUX KOPHEM.

36. MuBapuaHTHBIE MOANPOCTPAaHCTBA, npuMepbl. CBI3b MeXAy HAIUYUEM
WHBapPUAHTHBIX MOAMPOCTPAHCTB U KIICTOYHBIMU TPEYTOJIBHBIMU ¥ INATrOHAIBHBIMU MAaTPHUIIAMHU.

37. WHayuupoBaHHBI OMEpaTop Ha WHBAPHAHTHOM MOAMNPOCTPAaHCTBE. Teopema o
XapaKTEPUCTHUECKOM MHOTOWIEHE TAaKOTO OTIepaTopa.

IIpumepsl 3a1a4

1-ii cemecTp
1. Haitu (i —1)*",

2-ii cemecTp
1. HaifTi Bce parioHaIbHbIe KOPHE MHOTOWICHA 2X° + 3X° + 6X — 4.

PeBy.]'II)TaTI)I OK3aMCHa OIIPEACIIAOTCA OLICHKaMH «OTJIHYHO», «XOopommo»,
«YIOBJICTBOPUTECIILHO», «HCYJOBJIICTBOPUTEIIHLHO.

Kpurtepnu oueHnBanus pe3yabTaToB 00y4eHHs

HeynosnerBoputenbHo VY 1oBIe€TBOPUTEIBHO Xopouio OTIMYHO
CTy/ieHT He BiajeeT CTyzmeHT AomycKaeT CryzaeHT 0OHapyKUBaeT CryzaeHt oOHapyKUBaeT
HABBIKAMU TTIOUCKA YICOHOM CYILECTBEHHbIE XOpolliee 3HaHHUe YYeOHOTO | BCECTOPOHHEE U
JIUTEPATYPhI, IMEET MPOOEIBI | MOTPEITHOCTH B MaTtepuasa, yCelHo CUCTEMAaTUYECKOE




B 3HAaHHH OCHOBHOT'O OTBETE Ha DK3aMEHE, | BBHIIOJIHET OOJBLUIMHCTBO | 3HaHUE y4eOHOTO
y4eOHOro MaTepuana, HO oOnazaer MPEAyCMOTPEHHBIX Marepuana, yCueurHo
JOIyCKaeT MPUHIHUITHAIBHEIE | HEOOXOIMMBIMHU MpOrpaMMOi BBITIOTHSACT
OIIMOKH B BHITIOTHEHUU 3HAHWUAMH IS UX MPaKTHYECKNX 3alaHUi 1 | NIPEAYCMOTPEHHbIE
MIPEAYCMOTPEHHBIX YCTpaHEHHUS MO 3HaKOM C OCHOBHOH porpamMmoit
NIPOrpaMMOM PAaKTUYECKUX PYKOBOJICTBOM yaeOHOI1 TuTepaTypoi, a [IPaKTUYECKUE 3a1aHus,
3aJaHUH U HE MOKET MIPENOAaBaTEISL. TaKKe CIIOCOOEH K a TaKkXKe CIoco0eH K
MIPOJIOJDKUTE 00yueHHe 6e3 JlanpHeHeMy JlaNpHeHeMy
JIONIOJTHUTENBHBIX 3aHATUHN 110 MOTMOJHEHUIO U CaMOCTOSATENILHOMY
JUCLUIUIMHE. OOHOBIJICHHIO CBOMX MOTIOJIHEHUIO U
3HaHU nox OOHOBJICHHIO CBOMX
PYKOBOJICTBOM 3HaHUIL.
IpernoaBaTes.

Vka3aHHas B TaOJMIE OLIEHKA MOXKET ObITh CHMXKEHA Ha OAMH Oayll, €ClIM CpeaHss
OLIEHKA CTY/IEHTA 3a KOHTPOJIbHbIE paOOThl CEMECTpPA HE MPEBBIILIACT «yI0BIECTBOPUTEIHHO.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH KypCc MO JUCIHHUILUIMHE B JJICKTPOHHOM YHHBEPCHUTETE

«Moodley - https://moodle.tsu.ru/course/view.php?id=5443 (epBbIit

https://moodle.tsu.ru/course/view.php?id=24325 (BTopoii cemectp).

cemMectp),

0) OnleHOUHBIE MaTepHabl TEKYIIETO KOHTPOJIS W MPOMEKYTOUYHOW aTTECTAIlMH 10

JUCLIUILINHE.
B) Il;1aH npakTHYecKuxX 3aHATUHN MO AUCLUIIIMHE.

Tema

KonnuectBo
4acoB

Cemectp 1

Tema 1. MuoxectBa u omepanuu Hajg HumH. llenbie yucna. HamGonbmmii
obmwmit genutens. OcHOBHas TeopeMa apudpmeruku. I[lepecTtaHoBkH, uX
YETHOCTh, TpaHcno3uuuu. lloncTtaHOBKM W UX yMHOXEHHE. Marpuipl u
noaMarpuusl. JlecTBUs HaJ MaTpUIlaMM U UX CBoMcTBa. Onpenenurend U ux
cBoiictBa. MuHOpbl U anrebpamveckue ponongHeHus. Teopema Jlammaca u
cieAcTBUs U3 Hee. HeBBIpOXKIEHHBIE MAaTpHUIIBI U oOpaTHas marpuua. basuc u
paHT CUCTEMBbI BEKTOPOB. PaHT MaTpHIIbl U €r0 BHIYHCIEHUE.

16

Tema 2. Teopema Kpamepa, ¢dopmynsl Kpamepa. Teopema Kponekepa —
Kanennmu o coBmectHocTH cuctembl. OOIiee penieHHe CHCTEMbl JIMHEWHBIX
YPAaBHEHHUN, QJIrOPUTM €ro HaxOoXIeHUs. Merox  IOCiIenoBaTeIbHOrO
UCKJIIOUeHUs] Hen3BecTHhIX (Metof [Maycca). CrucreMbl TMHEMHBIX OJTHOPOIHBIX
ypaBHeHUH. Teopema o cyliecTBOBaHUU (PyHAaMEHTAIbHON CHCTEMBbI PELICHUH.
Anroput™ noctpoeHus QyHIaMeHTaIbHON CUCTEMBI PEHICHHH.

Tema 3. bunapHsle anredpandeckue onepanuy U ux cBoiicrsa. HeltpanbHbli 1
CUMMETPUYHBIA JJIEMEHTBI, WX €IWHCTBEHHOCTb. ['pynmel M IOATPYIIIHL.
UYucnosele rpymnmnbsl. CUMMeTpUUYecKas M 3HaKONEPEMEHHasl TPYIIbl, TPYIIIbI
nuaapa. [lomHas nuHelHas rpynna v ee noarpynnsl. Kosblia U moaxkosbla.
Jlenutenu HyNs U oOpaTUMBbIE 3JIEeMEHThl. UHMCIOBbIE KOJbIIA, KOJIbIA MATPHIL,
KoJabLa BeraetoB. [lons u nmognoss. IIpocteie noss. IlonHas nuHeliHasg rpymnma
Y KOJIBIIO0 MaTpHIl Haja nojeM. M3omopdu3mel rpynn u KoJien.

18

Tema 4. Pacuupenue noss. [loctpoenne monist KOMIUIEKCHBIX yuces. Onepanuu
HaJ KOMIUIEKCHBIMH YHCIaMH B anreOpamdeckod ¢opme. YMHOXKEHUE H
JIeNICHNEe KOMIUIEKCHBIX 4YHCel B TpuUroHoMmerpuueckor ¢opme. Dopmyna
Myagpa. 3Bieuenne KOpHs U3 KOMIUIEKCHOTO uncia. KoMmiekcHble KOpHH U3
equHUIBl. [lepBooOpa3Hble KOpPHU Kak oOpa3yrolue TPYIIbl KOpHEH wu3
equuubl. [Ipucoenunenue siemMeHTa K MOI0. TeopeMa O €IMHCTBEHHOCTH
MOJIs1 KOMIUIEKCHBIX YUCE.



https://moodle.tsu.ru/course/view.php?id=00000
https://moodle.tsu.ru/course/view.php?id=00000

Cemectp 2

Tema 5. Konpuo MHoOrowieHoB Haj —nosneMm. AusroputMm  EBkiupa. 4
HenpuBoaumbie MmHOTOWIeHb. OCHOBHAS TeOpeMa O Pa3IOKCHHUH MHOTOWICHA
Ha MHOYKHUTEIIH.

Tema 6. Kopau muorounenoB. Teopema besy u ee cneactsus. KpaTaeie kopHu 4
MHOrouwieHa. TeopeMa O TOHWXEHUU KPATHOCTU KOPHS MpPHU TMEpexoje K
MIPOU3BOJIHOM, cJeAcTBUE U3 3TOM Teopembl. OCHOBHas Teopema anreOphbl
MHOT'0O4JICHOB (Teopema l'aycca) u ee ciaeACTBusI.

Tema 7. JluneitHpie mpocTpaHCTBAa. ba3uchl M pa3MepHOCTh MPOCTPAHCTBA. 4
Teopema 06 n3oMopdu3me TMHEHHBIX TPOCTPAHCTB.
Tema 8. Kpurepuit mnoampoctpanctBa. I[locTpoeHue mNOAMPOCTPAHCTB C 4

MOMOIIBI0 JTMHEWHBIX 000J04ek. CBS3M MEXIy IByMs OazucaMu M MEXIy
KOOpAMHATaMU OJTHOI'O BEKTOpa B 3TUX Oazucax.

Tema 9. OnepaTops! MHEHHBIX TpocTpaHcTB. O0pa3 u sApo oneparopa. Panr u 4
nedexr. Kpurepun o0patumMocTH onieparopa.

Tewma 10. ITonsTue anredps! Haf nojeM. Mzomopdusm anreop. 6
Tema 11. CoOGcTBeHHbIE BEKTOPHl M COOCTBEHHBIC 3HAYEHHUS OIEpaTopa. 6

CobctBenHble noanpocTpancTBa. CHeKTp onepaTopa U €ro MHBAPUAHTHOCTb.
ANITOpUTM HaxXOXJCHUS COOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOPOB
oreparopa.

12. Ilepeuenn y4eOHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:
. BunGepr 3.b. Kypc anre6per. M.: ®axrtopuain [Ipecc, 2001. — 544 c.
. Koctpukun A.U. Beenenue B anredpy. Y. 1. M.: MITHMO, 2020. — 272 c.
. Koctpukun A.U. Beenenue B anredpy. Y. 2. M.: MITHMO, 2018. — 368 c.
. KouetkoB E.C. Jluneiinas anredpa. M.: ®opym, 2017. — 416 c.
. Kynukos JI.5I. Anre6pa u Teopust uncen. M.: Boicias mkosna, 1979. — 559 c.
. IlpockypsikoB N.B. CoopHMK 3amau o tuHEHHOH anredpe. M.: bunowm, 2005. — 383 c.
. ®annee J.K., Comunckuii N.C. COopHuK 3amau no Beiciiel anredpe. M.: Hayka,
1977. - 288 c.
0) 1OMOJHUTENbHAS JIUTepaTypa:
1. Bocc B. Jlekiuu o maremaruke: Jluneiinas anredpa. M.: Jlenann, 2019. — 224 c.
2. Unwbun B.A., [lo3usk D.1. Jluneitnas anrebpa. M.: @usmatnur, 2014. — 280 c.
3. Kynukos JI.A., Mockanenko A.W., ®omun A.A. COOpHUK 3aau 10 airedpe u TeoOpuu
yucen. M.: [Ipocsemenne, 1993. — 288 c.
B) pecypchl cetu HTepHeT:
— XKypnan «BectHuk Tomckoro rocynapcTBEHHOIO YyHMBEpcHTeTa. MaTemaTtuka u
Mmexanukay — http://journals.tsu.ru/mathematics/

NN kW

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE !
— y0aMYHO AOCTYIHBIE oOnaunbie TexHonoruu (Google Docs, SlHnekc Auck u T.1I1.).
0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTauaor Hayunoi 6ubnoTexkn Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas O6ubanoreka (peno3uTopHii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/

—3BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropun i IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopun JUisi TNPOBEACHUS 3aHATHM CEMHHAPCKOTO THUIA, WHIUBUAYAIbHBIX U
IPYIIIOBBIX KOHCYJIBTALUH, TEKYLIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALUH.

[Tomerienust Iss cCaMOCTOSITENFHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTu MHTepHeT, B 3JIEKTPOHHYIO HMH(GOPMAaLMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Uudopmanusi o pazpadboTunkax

Tumomenko Erop AuekcannpoBud, TOKTOp (PH3UKO-MAaTeMaTHYECKUX HAYK, MOICHT,
kadeapa anreOpsl, mpodeccop


https://znanium.com/
http://www.iprbookshop.ru/

