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1. eap ¥ m1aHMpPYyeMble Pe3yJIbTATHI 0CBOCHHS AU CHUTIIMHBI

Lenbro OCBOCHMS TUCIUIUIUHBI SBJISETCS (OPMUPOBAHUE CIIECAYIOMNX KOMITETSHIINHI:

OIIK-1 Cnocoben npumensmv GyHoameHmMaibHble 3HAHUS, NOLYYeHHble 6 00aacmu
Mamemamuyeckux HayK U MexaHuku 8 npogheccuoHaibHoU 0esimelbHOCmu

PesynbpTaTamu OCBOCHHS TUCITUTUIMHBI SIBIISTFOTCS CIICTYIOIITHE !

POOIIK - 1.1 3naem munoevle RNOCMAHOBKU 3aA0dY¥ MAMEMAMUKU U MEXaHuKu,
Klaccuyeckue Memoovl peuleHus, meopemuyeckue OCHOBbl Memo008 U 2pAHUYbl UX
NPUMEHUMOCTU

POOIIK - 1.2 Cnocoben adanmuposamsv uzeecmuvle mamemamudecKue memoovl 0is
peutenus nOCmasienHol 3a0ayu 8 0O1ACMU MAMEeMAMUKU U MeXAHUKU

POOIIK - 1.3 Cnocoben npogecmu peuieHue NOCMABIEHHOU 3a0a4u 6 oobaacmu
MaAmemMamukyu U MeXAHUKU C UCHONb308AHUEM MNOJVUEHHbIX QYHOAMEHMANbHbIX 3HAHUU U
ROLYYUMb Pe3yIbmam

2. 33}13‘11/1 OCBOCHHUA NTUCHUIIIIMHBI

— OcBouTh HaBBIKM pabOThl C MpodeccHoHaNbHON JUTepaTypoil mo anredpe s
ycnemHoi yueOHoit nesrenbHocta (POOIIK 1.1).

— HayuuThcs BBIOMpATh ONTUMATBHYIO METOAMKY U MOA0OUpATh anreOpandecKuii anmnapar
IUTsL pelieHus 3aaad npodeccuonanbHoi aesarenbHoctu (POOIIK 1.2).

— OBnaeTh OCHOBHBIMH TOHSTHSIMH U PE3yJbTaTaMH alreOpbl, a TaKKe HEKOTOPBIMU
CTaHJIapTHBIMH METO/IaMH JI0Ka3aTeabcTBa TeopeM anredopsl (POOIIK 1.3).

3. MecTo IMCHUILINHBI B CTPYKTYpe 00pa3oBaTeIbHOIl MPOrpaMMbl

JucuumuinHa otHocuTes K bioky 1 «/lucuummna (Mogynn)».

JlucuMIiuHa OTHOCUTCS K 00s13aTEIbHOM YacTH 00pa30BaTEIbHON MPOTrPaMMBl.

4. CemecTp(bl) 0OcBOCHHS U (popMa(bl) MPOMEKYTOYHOI aTTeCTALMU MO AUCHHUIIJIMHE

[IepBe1it cemecTp, FK3aMEH

Bropoii cemectp, dk3aMeH

5. Bxoanblie TpedoBaHMs 1JIs1 OCBOCHMS THCHHUILIMHBI

Jlis ycnemHoro 0CBOEHHsI JUCIUIUIMHBI TPEOYIOTCS KOMITETEeHIINHU, C(hOpMUPOBAaHHBIE B
XOJIe OCBOEHHsI 00pa30BaTENbHBIX IPOrPaMM IPEALIECTBYIOLIETO YPOBH 00pa30BaHusl.

6. SI3bIK peanu3anuu

Pyccknit

7. O0beM TUCHMILIUHBI

OO0mmas Tpy0eMKOCTh TucIUIUTHHEI cocTaBiseT 10 3.e., 360 yacoB, U3 KOTOPHIX:
-nexiuu: 80 u.
-nipakTraeckue 3auatus: 80 u.
B TOM YHCJIC TIPaKTUYecKas noaroroska: 0 d.
O6beM caMOoCTOSTENEHOM PabOThI CTYEHTA ONpeiesieH YUEOHbBIM IJIaHOM.



8. Conep:kaHue TMCHUILUIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM

Tema 1. MuoxectBa u omnepanuu Haj HuMH. llenbie uncna. HambGonwsmmii oOuuit
nenutens. OcHOBHast Teopema apudmeTuku. I[lepecTaHOBKHM, MX YETHOCTb, TPAHCIO3HUILIUH.
[ToncraHOBKM M MX yMHOKe€HME. Marpuusl U noaMarpuubl. JIeHCTBUSA Haj MAaTpuLaMU U HX
cBoiicTBa. OnpenenuTeny U UX CBoWcTBAa. MHUHOpPHI U anredpanyeckue IONoJHeHus. Teopema
Jlanmaca u crneactBus u3 Hee. HeBbIpoxkieHHbIE MaTpullbl U 0OpaTHas MaTpula. basuc u panr
cuctembl BeKTopoB. Panr Matpuusl u ero Beruncienue (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3).

Tema 2. Teopema Kpamepa, popmynsl Kpamepa. Teopema Kponekepa — Kamemnu o
COBMECTHOCTH cHcTeMbl. OOIliee perieHne CHUCTeMbl JHMHEWHBIX YpaBHEHHH, alTOPUTM €ro
HaXOoXJeHUsA. MeTo nociie0BaTeIbHOI0 NCKIIF0UEeHU Heu3BecTHhIX (Merox ["aycca). CucreMsl
JMHEWHBIX OJHOPOJHBIX ypaBHEHHMU. Teopema O CyIIeCTBOBAaHHMU (PyHIAAMEHTAJIBHON CHUCTEMBbI
pemeHuii. Anroputm nmoctpoenus: dyHaameHTanbHou cucteMsl pemenuit (POOIIK 1.1, POOITK
1.2, POOIIK 1.3).

Tema 3. bunapuble anreOpanyeckue onepauud M UX cBoictBa. HelTpanbHblil u
CUMMETPUYHBIA 3JIEMEHTHI, UX €AMHCTBEHHOCTb. ['pyIIbl U moArpynmnsl. YucaoBble TPy
CuMmMeTrpHuueckas U 3HaKOIIEpEMEHHas IpyIbl, Ipynnsl gudapa. [lonHas nuHeliHas rpynmna u ee
noarpynnsl. Konbua u noaxosnsua. Jlenurenu Hys 1 oOpaTUMble 3J1eMEHThl. YncIoBble KObIIa,
KOJIbLla MaTpHLL, KoJbLa Ber4eToB. [loms n nonnoss. [Ipocteie noss. Ilonnas nuHelinas rpynna u
KOJIBIIO MaTpull HaJ nojieMm. M3omopdusmsel rpynn u kosen (POOIIK 1.1, POOIIK 1.2, POOIIK
1.3).

Tema 4. Pacmmpenue nons. IloctpoeHne moist KOMIUIEKCHBIX uucen. Onepauuu Haj
KOMILJIEKCHBIMH YHCJIaMU B ajiredpanydeckoit popme. Y MHOKEHUE U A€TICHUE KOMIUIEKCHBIX YHCell
B TpUroHoMeTpuieckoit popme. @opmyna Myaspa. V3Brneduenue KOpHs U3 KOMIUIEKCHOTO YHCIIA.
KommnekcHble kopHU U3 equHMLbL. [IepBooOpa3Hble KOPHU Kak 00pa3yrolue rpynmbl KOpHeH u3
eauHuubl. [Ipucoeannenue snemeHTa K nojro. TeopeMa 0 eIMHCTBEHHOCTH MOJIS KOMILJIEKCHBIX
yucen (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3).

Tema 5. Kosmbmo MHorownesHoB Hax mnosnem. AnroputMm EBkinmpa. Henpusonnmsie
MHorowieHsl. OCHOBHasi Teopema O pa3jiokeHWu MHorowieHa Ha MHoxutenu (POOIIK 1.1,
POOIIK 1.2, POOIIK 1.3).

Tema 6. Kopuum wmuorounenoB. Teopema be3dy m ee cneacrtBus. KpaTHele KopHH
MHorouseHa. Teopema 0 HOHWKEHUH KPATHOCTH KOPHSI ITPU IIEPEX0/i€ K IPOU3BOJHOM, CIEICTBHE
u3 3Toi Teopembl. OCHOBHAs TeopeMa anredpbl MHOrowIeHOB (TeopeMa ["aycca) u ee crneacTBus
(POOIIK 1.1, POOIIK 1.2, POOIIK 1.3).

Tema 7. Jluneiinsie npoctpancTBa. basucsl U pasMepHOCTh MpocTpaHcTBa. Teopema 00
nzomopusme nuHeitHbIx npoctpancts (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3).

Tema 8. Kpurepuii noamnpoctpancTtBa. llocTpoeHue mNOANPOCTPAaHCTB C IMOMOILBIO
JUHENHBIX 000s04eK. CBsA3K MEXTy IBYyMs OazncaMu U MEX/1y KOOpIMHATAMH OJIHOTO BEKTOpa B
stux 6azucax (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3).

Tema 9. Oneparopsr TMHEHHBIX pocTpaHcTB. O0pa3 u sapo onepatopa. PanT u gedexT.
Kpurepun obpatumoctu oneparopa (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3).

Tema 10. [Tonsitue anredps! Hax nosem. Mzomopdusm anredp (POOIIK 1.1, POOIIK 1.2,
POOIIK 1.3).

Tema 11. CobcTBEeHHBIE BEKTOPHI M COOCTBEHHbIE 3HaYeHMs oreparopa. COOCTBEHHBIE
noanpoctpancTBa. CHEKTp omeparopa M €ro HWHBApHUAHTHOCTb. AJITOPUTM HaXOXKJIEHUS
COOCTBEHHBIX 3HaUE€HUH U cOOCTBEHHBIX BeKTOpoB onepaTopa (POOIIK 1.1, POOIIK 1.2, POOIIK
1.3).

9. Tekyuuii KOHTPOJIb M0 JUCHHILIUHE

Tekymuid KOHTPOJb IO JUCIMILIMHE MPOBOJUTCSA IyTEM KOHTPOJSA IOCENaeMOCTH,
BbIMOJIHEHUST AomamHux 3aganuit (POOIIK 1.1, POOIIK 1.2, POOIIK 1.3), npoBenenus
koHTpoJibHBIX padoT (POOIIK 1.2, POOIIK 1.3) u dpukcupyercs B popMe KOHTPOIBLHON TOUKU HE
MEHEE OJHOTO pa3a B CEMECTp.



10. Ilopsiok NpoBeAeHNs M KPUTEPHH OLIEHHUBAHUS MPOMEKYTOUHON aTTeCTALUH

[lepBast yacTh SK3aMeHa B MEPBOM U BTOPOM CEMECTpax MPOBOJIUTCS MO OuiieTam B
NUCbMEHHOW (opMe C YCTHOW 3amMTON. OK3aMEHAMOHHBIA OWJIET COCTOMT W3 JIBYX
TeopeTnueckux Borpocos, mposepstonx POOIIK 1.1 u POOIIK 1.3.

Bropas wacte sKk3amMeHa mpeacTaBisieT coOoM Oeceqy €O CTYAEHTOM, B KOTOPOit
MIPOBEPSIETCS 3HAHHWE OCHOBHBIX (popMyupoBok TeopeM u onpeaenennii (POOIIK 1.1, POOIIK
1.3) u ymenue pemienust TunoBbix 3aaa4d (POOIIK 1.2).

IIpumepHBbIii NepeYeHb TEOPEeTHYECKUX BONIPOCOB

1-ii cemecTp

1. [enenue nenbix uncen ¢ ocratkoM. Hanbonpmuii 00mmit nenurens. B3anMHo mpocThie
yucna. [Ipocteie uncna um ux cpoiictBa. Teopema EBkimmma (c mokaszarenbctBoM). OCHOBHas
TeopeMa apu(hMETHKH.

2. [lepecTaHOBKH U MOACTaHOBKU. Teopema 00 U3MEHEHUH YETHOCTH MEPECTAHOBKH MPU
TPAHCHO3ULINH.

3. llonstme warpuubl. CrokeHHE M yMHOXKEHHE  MAaTpHll, UX  CBOMWCTBA.
TpaHciOHMpPOBaHKUE MATPULL.

4. OnpenenuTeny MaTpUIl U UX CBOMCTBA.

5. Teopema 0 pou3BeAEHUM MUHOPA Ha €ro aredpandeckoe J0NOJTHEHNUE.

6. Teopema Jlamnaca u creacTBus u3 Hek.

7. Teopema 006 onpenenuTese MPOU3BEACHUS IBYX MaTPHIL.

8. Teopema 00 oOpaTHOM MaTpHIle. AJTOPUTM HAXOXKIACHUS 0OPATHON MAaTPHIIBL.

9. JIuHEIHO 3aBUCUMBIC U IMHEHHO HE3aBUCHUMBIC CUCTEMBI BEKTOPOB.

10. PaHr cucreM BEKTOP-CTPOK M BEKTOp-cToJOIOB. Teopema o panre marpuibl (0e3
JTIOKA3aTeNbCTBA).

11. Anroput™M HaxoXJEHHUS paHra MaTpHIlbl uyepe3 MHUHOpbL. Kpurepuii paBeHCTBa
OTIpEENIUTENSI HYIIO.

12. DnemeHntapHble IMpeoOpa3oBaHUs MATPUIl U MX CBA3b C PAHrOM MaTpuibl (6e3
JTIOKA3aTeNbCTB).

13. CryneH4arsle ¥ NCEBAOCTyIIEHYAThIe MAaTPUIIbl, X CBOMCTBA.

14. Kpurepuii 5KBUBaJIEHTHOCTH MAaTPHUIbl €IMHUYHON MaTpHIIE.

15. Teopema Kpamepa u popmyiner Kpamepa.

16. Teopema Kponekepa — Kanemnu. Pemenne nmpou3BOJIEHON CHCTEMBI JTMHEWHBIX
YPaBHEHUH, aJITOPUTM PELICHHUS.

17. Meron I'aycca pelieHust CUCTEM JTMHEMHBIX YpaBHEHUI.

18. Teopema 0 KOIMYECTBE JIMHEHHO HE3aBUCHUMBIX PELICHUH OJHOPOIAHON CHUCTEMBI,
ITOPUTM pEILIEHUs TaKOW cucTeMbl. DyH/IaMEHTANIbHASI CUCTEMA PELICHUM.

19. bunapuele anreOpamveckue omnepanuu. KOMMyTaTHBHOCTh U acCOLMATHBHOCTD
onepanuii. Teopema o paccTaHOBKE CKOOOK B MOJIyTpYTIIIE.

20. HeliTpanbHblil 1 CHMMETPUYHBIN 3JIEMEHTHI B TPYNIIONAAX, UX €IMHCTBEHHOCTb.

21. I'pynmibl ¥ MOATPYMITEL, TpUMepbl. Kputepuii moArpymisL.

22. CuMmMeTpudecKas rpyIna u 3HaKorepeMeHHas IrpyIma.

23. CHUMMeTpuH MPaBIWIBHBIX N-yTroIBHUKOB. [ pynma amsapa.

24. I'pynnel matpuil. [lonHas nuneitHas rpynmna, cnenuaibHas JMHeHas rpymna.

25. Kompma m monkosbiia, mpuMmepbl. CBoiicTBa omeparuii B Kojiblax. Kpurepwmii
moAKOJIbIIA (0€3 JT0Ka3aTeIbCTBA).

26. llemutenyu Hynsi W 0OpaTUMBIE SJEMEHTHI B KOJbBIAX, MpUMEpbl. TeopeMa O CBSI3U
MEXy 00paTUMBIMU 3JIEMEHTAaMH U HEJICIUTENIAMU HYJISL.

27. Teopema 0 MyJIbTHILTMKATHBHOM Tpymie Koibla. [IpuMepsl MyIbTHILITMKATHBHBIX
rpyInn KoJiew.

28. Konbua matpui]. MynpTHIUIMKaTUBHAS TPYIIIa KOJIbIAa MAaTPULL.



29. TlocTpoenue komnbIa BEIUeToB Zn. Teopema 06 00paTUMBIX 3JIEMEHTax Koibla Zn.

30. Iloms, mpumepsl mosied. OTau4Ms TOJsS OT Kojbla. TeopeMa O KOHEYHBIX
KOMMYTATHUBHBIX KOJIbLaX C €IMHULIEH O€3 eNuTenei Hysl.

31. Iloamone, mpumepsl nmoanoel. Kputepuii moamoss.

32. Mpocteie monsi. IIpocrora moneit Q u Zp. Teopema 0 CyIIECTBOBAaHHH IMPOCTOTO
MOJIIOJIS.

33. U3omopdusmel rpynm u Kozien, npuMepsl. OOpa3sl HEUTPATBHOTO M CUMMETPUYHOTO
3JIEMEHTOB MpHU U3oMophu3Me.

34. TTocTpoenue Moist KOMIUIEKCHBIX yncel. [1ofie KOMITIEKCHBIX YHcel KaK paclIupeHne
nons R, conepixaniee KopeHb ypaBHeHus X2 + 1 = 0.

35. Onepanuu HaJ| KOMIUIEKCHBIMU YHCIIaMU B anreOpandeckoit popme. ['eomerpuueckoe
n300pakeHHe KOMIUIEKCHBIX 4YHcel. Moaynb U apryMeHT. TpuroHomerpuyeckas Qopma
KOMILJIEKCHOT'O YHCIIA.

36. YMHOXEHHE M JelieHHE KOMIUIEKCHBIX YHCEJl B TPUTOHOMETpHUUYEcKoil (opme.
®opmyna Myaspa.

37. VI3Bneuenune KOpHsS U3 KOMIUIEKCHOTO YHCIIA.

38. Kopuu n-it crenenn u3 equaunbl. Teopema o rpynme kopueit Un.

39. IlepBooOpa3Hbie KOpHH. Teopema 0 IepBOOOPA3HBIX KOPHSIX.

40. EniHCTBEHHOCTD MOJISt KOMIUIEKCHBIX YHCEL.

2-ii cemecTp

1. Teopema o neneHrH MHOTOUIEHA ¢ OcTaTKOM. CBOMCTBA JIEIMMOCTH MHOTOUJICHOB.

2. HanGonpmmii o0nIuiA JeTUTENNb IBYX MHOTOYICHOB, TEOPEMa O €ro CYIICCTBOBAHHH.

3. Teopema o mpeaCcTaBUMOCTH HAaHOOJIbIIEro 00Iero aenurens maorowieHos f (X) u g(X)
B Buze T (X)u(x) + g(x)v(X).

4. B3anMHO nipocThlie MHOTOWIeHbI. Kputepuii B3aumMHoii mpoctotsl. CBOMCTBA B3aMMHO
MIPOCTHIX MHOTOWJIEHOB.

5. HempuBoauMble ¥ TpUBOAMMBIE MHOTOWIeHb.. CBOWCTBA  HEMPUBOAMMBIX
MHOTOWIECHOB. [IpuMephl TaKnX MHOTOUWIEHOB HaJ Pa3HBIMH IOJISIMU.

6. OcHOBHas TeopeMa O Pa3IOKEHHUH MHOTOUJIEHA HA MHOYKUTEIIH.

7. Kopuu MHorousneHoB. Teopema be3y u cneacTBus u3 Heé.

8. KpaTtnbie kopHu MHOTOUWIeHA. Teopema 0 MOHUKEHUH KPaTHOCTH KOPHS IIPU Mepexo/ie
K TIPOM3BOIHOM, CIICICTBUE U3 ITON TEOPEMBI.

9. OcHoBHas TeopeMa aredpbl MHOTOWJICHOB U CJIEJICTBUS U3 HEE.

10. Teopema 0 HEBEIIECTBEHHBIX KOPHSIX MHOTOWIEHOB C  BEIIECTBEHHBIMH
koadunmentamu. HempuBoaumocts MHOTOWIeHOB Haj nosimu C u R.

11. Onpenenenne nuHelHOro mnpoctpaHcTBa. Ilpumepsl. CBoiicTBa omnepanuii B
JUHEHHOM TPOCTPAHCTBE.

12. JluneliHas 3aBHCHMOCTh U HE3aBHCHMOCTH BEKTOpOB. Kpurepuu TUHEHHOM
3aBUCHUMOCTH M TUHEHHON HE3aBUCUMOCTH.

13. Teopema 0 3aMeHE U CIIE/ICTBUE U3 HEE.

14. Bba3ucsl 1 pa3MepHOCTh pocTpaHcTBa. Jloka3ark, 4To Bce 0a3UChl coaepKaT OJTHO U
TO K€ YHCIIO BEKTOPOB.

15. IIpumepsl 6a31COB B KOHKPETHBIX MTPOCTPAHCTBAX.

16. Teopema o BBIpa)XKeHHWU BEKTOpOB 4epe3 Oaszuc. KoopamHaTel BekTOpoB. [IprmMepst
KOOpP/IMHAT.

17. Teopema o npogomKeHUH 6a3uca U CIeCTBUE U3 HEE.

18. M3omop¢usm nuHeHHbIX npocTpaHcTB. Teopema 00 n3oMopdu3Me MPOCTPAHCTBY
BEKTOPOB-CTPOK.

19. Teopema 06 nzomopdu3mMe TMHEHHBIX IPOCTPAHCTB.

20. Ompenenenne mnoampoctpancTa. I[lpumepsr. Kputepuii  moampocTpaHCTBa.
[TocTpoeHne NOANPOCTPAHCTB C MOMOIIBIO TMHEHHBIX 000JI0UEK.



21. Tlepeceuenme u cymMma MOANPOCTPAaHCTB. TeopeMa O pPa3MEPHOCTH CYMMBI
MOJITPOCTPAHCTB.

22. Omeparopbl nuHEHHBIX TpocTpaHcTB. [Ipumepsl. Teopema o cCyliecTBOBaHHH
JIOCTaTOYHOTO YMCIIa ONEPaTOPOB.

23. CBs3u Mexay IByMs 0a3ucaMu M MEXIY KOOpAMHATAaMH OJHOTO BEKTOpa B ITHX
Oazucax.

24. Marpuna ornepaTtopa, npuMepsl. Bripaxkenue koopauaat Bekropa f (X) yepes marpuiry
A onepatopa f.

25. Teopema o CBSI3W MEXIy MaTpUIlaMH OIepaTopa B pa3iuyHbIX Oasucax. IlogoOHbIe
MaTpHIIbL.

26. O6pa3 u sapo omepatopa. Panr m gedexrt. Teopema o cymme paHra u nedekra
oreparopa.

27. Cymma u mpowusBezeHue omeparopoB. Koimbiro omepatopoB E(V ). Teopema 00
uzomopduszme konbia onepatopoB E(V ) u konbua marpur M(n, F).

28. Tlonstue anrebpsr Hax moiem. Onpenenenue udomopduszma anredp. Teopema o0
uzomopdusme anredpsl oneparopos E(V ) u anredpsr marpur; M(n, F).

29. MynbpTHIUTMKATHBHAS Trpynmna Kosbha. OmnpeneneHne o0paTHMOro omneparopa.
Teopema 06 uzomopdusme rpymn U(E(V )) u GL(n, F).

30. Teopema 06 0OpaTUMBIX orepaTopax (KpUTEPHUH 0OPATUMOCTH OIIEpPaTopa).

31. CoOctBeHHble BEKTOpPHl U COOCTBEHHBIE 3HAueHUs omneparopa. [Ipumepsl.
CobcTBennble moampocTpancTBa. [IpemiokeHne o JTUHEWHOW HE3aBHCUMOCTH COOCTBEHHBIX
BEKTOPOB.

32. XapakTepucTHUecKasi MaTpulla oreparopa. XapaKTepUCTUYECKUH MHOTOWIEH, €ro
HE3aBHCUMOCTh OT BbIOOpa Oa3uca. CHekTp omeparopa U €ro HMHBapUaHTHOCTh. Teopema o
COBIAJICHUN COOCTBEHHBIX 3HAYCHHUI U XapaKTEPUCTHUECKUX KOPHEH.

33. ANropuTMbl HaxX0XKJIEHUS COOCTBEHHBIX 3HAUEHHUHW U COOCTBEHHBIX BEKTOPOB
oneparopa. [Ipumep.

34. JlmaroHanmusupyemble onepaTopbl. Kpurepuil aAMaroHalIn3upyeMOCTH Ha s3bIKE
COOCTBEHHBIX BEKTOPOB.

35. Kpurepuii auaroHanu3upyeMOCTH oOIepaTopa Ha s3bIK€ KpaTHOCTEH ero
XapaKTEPUCTUUYECKUX KOPHEH.

36. MuBapmaHTHBIE TOANPOCTpaHCTBA, npuMepsl. CBA3b MEXKIY HaJIM4YUeM
WHBapUAHTHBIX TOANPOCTPAHCTB U KIETOYHBIMH TPEYTOJIbHBIMU M JHATOHAIBHBIMHA MaTPUIIAMH.

37. MuaynupoBaHHBIA oOmepaTop Ha WHBapUAaHTHOM HOJIpOCTpaHCTBE. Teopema o
XapaKTePUCTHYECKOM MHOTOWICHE TAKOTO OTIepaTopa.

IIpumeps! 3a1a4
1-i cemecTp
1. Haitru (i —1)*"%.
2-# cemecTp

1. HaiiTu Bce panpoHaIbHbIE KOPHE MHOTOWIEHa 2X° + 3X + 6X — 4.

PeSyJ'II)TaTI)I OK3aMCHa OIPEACIIAIOTCA OLICHKaMHt KOTIUYHO», «XOpo1o»,
«YOOBJICTBOPHUTCIILHO», «HCYAOBJIICTBOPUTCIILHO):

Kpurtepun oneHnBanus pe3yibTaToB 00y4eHHUSs

HeynosnetBoputensHo VY 10BIETBOPUTETLHO Xoporio OtnuHO
CryneHT He BlajeeT CryneHt gomyckaer CryzneHT 0OHapyXuBaeT CryzneHT oOHapyXHUBaeT
HaBbIKAMH TTOUCKA YIeOHOU CYIIECTBEHHBIE Xopolee 3HaHue yueOHOro | BcecTopoHHEe U
JUTEPATyPHL, UMEET MPOOeNsl | MOrPEIIHOCTH B MaTepuaa, yCHeuHo CHCTEMaTHYECKOE




B 3HAaHWU OCHOBHOT'O OTBETE HAa 9K3aMEHE, | BBIMOJHACT OONBLUIMHCTBO | 3HAHHE Y4eOHOro
y4eGHOro MaTepuara, HO 0Oamaet MPEIyCMOTPEHHBIX MarepHana, yCrenHo
JOITyCKaeT IPUHIUITHAIBHBIE | HEOOXOUMBIMU MPOrpamMMOoit BBITIOJIHSICT
OLIMOKY B BBITOJHEHHI SHAHUSIMH TSI KX MPaKTHYECKUX 3aIaHU i 1 npeIyCMOTPEHHbIC
HPELyCMOTPEHHBIX yCTpaHeHHs [0 3HAKOM C OCHOBHOI MPOTpaMMOi
HPOrPaMMOM PaKTUYECKUX PYKOBOZACTBOM y4eOHO TuTepaTypoit, a NPaKTHYECKUE 3aJaHMs,
3aaHMil U HE MOXET TPEIIoaBaTeIsL. TaKKe CIIOCOOCH K a TaKKe croco0eH K
MPOJIOJDKUTE 00yueHue 6e3 JaibpHenIeMy JaJTbHEHIeMy
JIOTIOJTHUTENbHBIX 3aHATHH 110 MOTIOJTHEHHIO U CaMOCTOSTETIEHOMY
JIMCLUILTHHE. OOHOBIICHHIO CBOHX TIOTIOJTHEHHIO
3HAHUH 01T OOHOBJICHHIO CBOHX
PYKOBOJCTBOM 3HAHHH.
MpEToaBaTesl.

VkazaHHas B TaOuuIe OLEHKA MOXET OBITh CHIXKEHA HA OAUH 0ajul, eclid CpemHss
OLIEHKA CTY/IEHTA 3a KOHTPOJIbHbIE pa0OThI CEMECTPA HE MPEBBIIIACT «YJOBJICTBOPUTEIHHOM.

11. YyeOHO-MeTOAMYECKOE O0ecIIeueHne

a) DNEKTPOHHBIM y4eOHBI KypCc MO [UCHUIUIMHE B JJIEKTPOHHOM YHHBEPCHUTETE

«Lms» - https://Ims.tsu.ru/course/view.php?id=5443 (TrepBbIit

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

cemecTp),

0) OuieHOUHBIE MaTepuaibl TEKYLIEr0 KOHTPOJS MU IPOMEXKYTOUYHOM aTTecTalluu IO

JUCLIAIIIMHE.
B) [l;1aH npakTUYeCKuX 3aHATHH 110 TUCLMILIIMHE.

Tema

Komnunuectso
4acoB

Cemectp 1

Tema 1. MHOxecTBa 1 onepauuu HaJ HUMH. Llensie uncna. Hanbonbumii o6mumit
nenutenb. OcHOBHas TeopeMa apupMmeTHKu. IlepecTaHOBKH, WX YETHOCTD,
TpaHcnio3unuy. [loacTaHOBKM M HMX yMHOXKEHHME. MaTpuibl U IOAMATPULIBL.
JleficTBUsS HaJ MaTpullaMd U UX CBOMcCTBA. OmNpenenuTeNid U UX CBOMCTBA.
MuHopsl u anrebpanueckue JonoyHeHus. Teopema Jlarutaca u
ciencTBus U3 Hee. HeBbIpoXkaeHHbIE MaTpullbl U oOpaTHas Mmarpuia. basuc u
pPaHT CUCTEMBI BEKTOPOB. PaHI MaTpHIIbl U €0 BBIYUCICHUE.
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Tewma 2. Teopema Kpamepa, hopmyinst Kpamepa. Teopema Kponekepa — Kanemmm
0 COBMECTHOCTH cucTeMmbl. OOIIee pelieHrue CUCTEMBbI JIMHEWHBIX YpaBHEHHH,
QITOPUTM €r0  HaXOXKJACHHS. MeToa TMOCIeA0BaTeIbHOTO  MCKITIOUEHUS
HeusBecTHhIX (MeTon ['aycca). CucTeMbl TMHEHHBIX OJJHOPOIHBIX

ypaBHeHuUl. Teopema 0 cymiecTBOBaHUH (HyHIAMEHTAIHHOW CUCTEMBI PEIICHHIA.
Anaroput™ noctpoeHus GyHIaMEHTaIbHONW CUCTEMBI PEIICHHIA.

Tema 3. bunapusle anredpandeckue ornepaunun U ux cpoiicrsa. HeirpansHeiii u
CUMMETPUYHBIA 3JIEMEHTBI, WX €IWHCTBEHHOCTb. [pynIbl M MOATPYMIIBL.
UYucnossle rpynnbsl. CUMMETpUYECKass M 3HAKONEPEMEHHasl T'PYIIIbl, TPYIIIbI
nuaapa. [lomHas nuHelHas rpynna v ee noarpynmel. Kosbiia u mogkosbliia.
Jenutenu Hyns U oOpaTuMble 3JIeMEeHThl. UHCIOBbIE KOJbIA, KOJIbLA MAaTPHIL,
KoJbla BbraetoB. lona u noanosns. IIpoctsie noss. IlonHas nuneliHas rpynna
1 KOJIbLIO MaTpHI] HaJ nosieM. Mi3omopdu3Mbl Tpymni u KoJell.
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Tewma 4. Pacmpenue monst. [Toctpoenune momist KOMITIEKCHBIX uncel. Onepanuu
HaJ KOMIUIEKCHBIMH YHCIIaMU B anreOpandeckoit popme. YMHOKEHHE U IeTICHHE
KOMIUIEKCHBIX 4YHCEeT B TpuUTOoHOMeTpudeckoi ¢dopme. dopmyma Myaspa.
N3Bnedenne KOpHs U3 KOMIUIEKCHOTO unciia. KoMmiekcHble KOPHU U3 € AMHUIIBL.
[TepBooOpaszHpie KOpHHM Kak O0Opa3yloliwe TPyNnbl KOPHEH W3 EAUHUIIBIL.
[Ipucoenunenue sneMeHTa K moiito. Teopema O €IMHCTBEHHOCTH

I10JIs1 KOMIUIEKCHBIX YUCEIL.



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

Cemectp 2

Tema 5. Koabio MHorowsneHoB Haa noseM. Ausroput™ — EBkiupa.
Henpusoaumeie MHOrOuIeHBl. OCHOBHAS T€OpEMa O Pa3iokKEHUH MHOTOWIEHA
Ha MHOKHUTEJIH.

Tema 6. Kopuu mHorounenoB. Teopema be3y u ee cienctsus. KpatHele kopHU
MHOrowieHa. Teopema O IOHMKEHMM KpPaTHOCTH KOpHS IIpU IIEpexole K
MIPOU3BO/IHOM, CIIEACTBUE M3 3TOW Teopembl. OCHOBHas TeopeMa anreOpsbl
MHOT'O4wICHOB (Teopema ['aycca) u ee cieacTBusl.

Tema 7. Jluneiinble mpocTpaHcTBa. ba3zucbl M pa3zMepHOCTh NPOCTPAHCTBA.
Teopema 006 nzomophr3mMe TMHEHHBIX TPOCTPAHCTB.

Tema 8. Kpurepuit mnommpoctpanctBa. I[locTpoeHne mOANPOCTPAHCTB C
MOMOIIBIO0 JTMHEWHBIX 000J04YeK. CBS3U MEXAy ABYMs OasucaMu U MEXKIY
KOOpJIWHATAMH OJTHOTO BEKTOpa B 3TUX Oa3ucax.

Tema 9. Onepatops! JuHEHHBIX pocTpaHcTB. OOpa3 u saApo oneparopa. Paur u
nedext. Kpurepun odpatumocTtu onepartopa.

Tewma 10. ITousarue anredpsr Haj moneM. Mizomopdusm anredp.

Tema 11. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS OIEpaTropa.
CobctBennbie moampocTpancTBa. CHEeKTp omepaTropa W €ro MHBApHUAHTHOCTD.
AJIFOpI/ITM HaXO0XICHUA COOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BCKTOPOB
oreparopa.

12. llepeuyenn y4eOHOI JIuTEpPaTyphl U pecypcoB cetu HTepHeT

a) OCHOBHAsI JIUTEpaTypa:

1. Bun6epr 3.b. Kypc anre6psi. M.: @akropuan [Ipecc, 2001. — 544 c.

2. Kocrpukun A.W. Beenenue B anredpy. Y. 1. M.: MITHMO, 2020. — 272 c.
3. Koctpukun A.W. Beenenue B anre6py. Y. 2. M.: MITHMO, 2018. — 368 c.
4. KouetkoB E.C. Jluneiinas anredpa. M.: @opywm, 2017. — 416 c.

5. Kynukos JI.SI. Anrebpa u Teopus uucen. M.: Beiciias mkona, 1979. — 559 c.

6. [IpockypsikoB U.B. CoopHuk 3a1a4 o nuHeiHoi anredpe. M.: bunom, 2005. — 383 c.
7. ®annees [.K., Comunckuii .C. CoopHuk 3ama4 mo Beiciiel anredpe. M.: Hayxka,

1977. - 288 c.
0) 1OTONHUTENIbHAS JIUTEpaTypa:

1. bocc B. Jlekuu o matemaruke: JInneiinas anredpa. M.: Jlenann, 2019. — 224 c.

2. Unbun B.A., Tlo3nsk D.I'. JIunelinas anrebpa. M.: @uszmarnut, 2014. — 280 c.

3. Kymukos JL.5., Mockanenko A.U., @omun A.A. COOpHHK 3a/1a4 110 anredpe u Teopuu

yucen. M.: [Ipocsemenne, 1993. — 288 c.
B) pecypchel cetu HTEpHET:

— XKypnan «BectHuk ToMCKOro rocyIapCTBEHHOIO YHHBEpPCUTETa. MareMaTuka M

mexanuka» — http://journals.tsu.ru/mathematics/

13. llepeyenb HHGOPMALMOHHBIX TeXHOJIOTH I

a) TUIIEH3MOHHOE U CBOOOHO pacpoCTpaHIeMOe IPOrpaMMHOE O0ECTICUeHHE:

— MyOJUYHO JOCTYIHBIE 00maunble TexHonoruu (Google Docs, SIuaekc auck u T.11.).

6) I/IH(I)OpMaI_II/IOHHBIe CIIPpaBOYHBIC CUCTCMBI:

— DIIEKTPOHHBII Karajor Hayunon o6ubnuorexku Ty
http://chamao.lib.tsu.ru/search/query?locale=ru&theme=system
— DJeKTpoHHas 6ubnuoTexa (peno3uropwuii) Ty

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



http://journals.tsu.ru/mathematics/
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/

—93BC ZNANIUM.com — https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajbHO-TeXHUYECKOe o0ecreyeHne

Aynuropun 1 NPOBEACHUS 3aHATUHN JICKIIMOHHOTO TUIIA.

Ayautopun JUisl TPOBEACHUS 3aHATHM CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX MU
IPYIIOBBIX KOHCYJIBTAlMM, TEKYIETO KOHTPOJISA U IPOMEKYTOYHON aTTECTALlUN.

[Tomerienust i caMOCTOSITENIFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKON U
JOCTYIIOM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMIOHHO-00pa30BaTeNbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanusi o pa3padoTunkax

Tumomenko Erop AjekcaHapoBud, IOKTOp (PU3UKO-MATEMAaTUYECKUX HAYK, JOLCHT,
kadeapa anreOpsl, mpodeccop


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

