Crnucok BOMPOCOB KOJLIIOKBUYMA M0 JInHETiHOi anrebpe u reomerpun (2022/23 yueOubiii roj, I moTok)
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Jluneitnoe npocrpancrso. Oupenenenne, npumepsl. Jluneitnas obonouka. [lorarue 06 adbdUHHOM TPOCTPAHCTBE.
Juneitnaa (He)3aBUCHMOCTH CHCTEMBI BEKTOPOB. PasMepHOCTb.

Bazuc. Koopunarsl. 3aBucuMocTh KOOPAUHAT OT Ha3uca.

[Monmpocrpancreo. PazmepnocTs moampocTpancTBa. Jomonnenue 6a3nca mompocTpaHcTBa A0 06a3uca TMPOCTPAHCTBA.
DaKTOP-TTPOCTPAHCTBO.

ITepecevenune u cymma mognpocrpascTs. Teopema 06 ux pasmepuoctax. [Ipsamvas cymma. Buemnsis npsavasa cymma.
Jluneiinbre GpyHKINN HA JUHEHHOM TpOcTpancTBe. X KOOPAMHATH, NX 3aBUCUMOCTD OT Oa3uca. IBoiicTBeHHOE IpOoCTpaH-
crBO. JIBoficTBeHHBINH Oas3wuc.

WNzomopdusm nuHEHHBIX TPOCTPAHCTE. M30MOP(MHOCTS JIMHEHHBIX MPOCTPAHCTE OJWHAKOBOI pasmepHocTu. KanoHnye-
ckuit m30MOp(hU3M JIMHEHHOTO TTPOCTPAHCTBA W €r0 BTOPOr0 JTBONUCTBEHHOTO.

Jluneiiabre orobOpakennsa. MaTpuia JTHHEHHOro OTOOpaskeHusi. 3aBUCHUMOCTL ee oT Oaswmca. IIpocTpaHcTBO JAHHEHHBIX
oTobpaskeHu#, ero Pa3MepHOCTb.

fnapo u obpas nuHeitHOrO oTobOpazKeHua. Teopema 00 WX Pa3MEPHOCTSIX.

EBkanaoBer 1 3pMUTOBHI pocTpancTBa. Hepasenctro Komm-Bynakorckoro. HeparencTro TpeyromsHUKA.

IIpomecc oproronanuzanyuu ['pama-IlImumra.

Q) R-pasyioxkenue o0paTUMbIX MATPHIIL.

OproronaabHOe IOTMOTHEHUE, €ro cBoicTBa. [IPOeKIHsa U OPTOrOHATbHAS COCTABIISIONIAS.

Paccrostaue or BekTOpa 70 MOANPOCTPAHCTBA, YIOI MEXKIY BEKTOPOM M MOAIPOCTPAHCTBOM. MeTo HanMeHbInX KBaJl-
paros. IlceBaoperenne.

Marpura I'pama. Ee uamenenne npu 3amenax 6asuca. O6bem n-mepuoro mapasnenenunena. CBs3b HEBLIPOXK IEHHOCTH
MaTpuibl ['pama u JuHeHO!H He3aBUCUMOCTH BEKTOPOB. HeoTpuiaTre bHOCTh ONpPEeIeTuTeIsl.

Bunuueiinsie dyuakuuu. Jluneiinoe npocrpancrso B(V). Ilpasoe u sieBoe s1po, ux pazMepHocTH. HeBbIPOK IEHHOCTD.
Marpuua Gununeitnoii dbyukuuu, ee n3menenue npu 3amenax bazuca. (Koco)cummerpuunse dynkuuu. Kanparuanbe
byHKITAN.

HopmanbHbril Bug cuMMeTpuyHbIX OWnHeHbx byukimit Hag noasvu R u C.

EMHCTBEHHOCTD HOPMAJILHOIO BUA (KOCO)CUMMETPUYHBLIX GuynHeitubx dbyukimii. Teopema unepiuu.

Teopema Axobu 06 yrioewix muHOpax. Kpurepuit CunbBecTpa.

OproroHasbHOE JIONOIHEHHE OTHOCUTENBHO (KOCO)cuMMeTpudHoil Guimueitnoii dyukuuu. Ero pasmepuocrs. Cymma nos-
MPOCTPAHCTBA U €r0 OPTOrOHAJIBHOIO AOMOIHeHnsA. BTopoe 0pTOroHasbpHOe AOMIOJTHEHNE.

HopMmaipHBIH BHI KOCOCHMMETPUYHBIX OUMAHEAHBIX (DYHKITAMN.

[Tpusenenne cuMmMeTpUYecKkoil OUIMHEHHON (DYHKIMKM K KAHOHUYECKOMY BUIY B €BKJIUIOBOM ITPOCTPAHCTBE.
O06001IeHHBINT XapaKTepUCTHIeCKit MHOTOUIeH. [IprMep mapbl KBaAPATUYIHBIX (HOPM, KOTOPYIO HEJIb3s OJHOBPEMEHHO
[PUBECTH K JUATOHAIBHOMY BHULY.

Teopema 06 0JHOBPEMEHHOM IPUBEAEHUM OIHON KBAAPATUYHON (DYHKIUM K KAHOHHYECKOMY BHJY, & APYroi (Iosioxu-
TEJILHO OILIPEJICJIEHHON) — K HOPMAJIbHOMY BHLY.

[TceBnOEBKIMIOBBI M CUMILIEKTHYECKHE MPOCTPAaHCTBA. M30TpomHbie BekTOpa. [lceBmoopToroHa bHast U CHUMILIEKTHYE-
ckag rpynnbl. Onucanue rpynn O(2), O(1,1), Sp(2).

Nzorpormbie moaAmpoCTPAHCTBA B CHMILIEKTUYECKOM TPOCTPAHCTBE. JlarpaHKeBbl moanpocTpancTsa. CymecTBOBaHUE s
11000T0 M30TPOITHOTO TOAIIPOCTPAHCTBA, COMEPIKAIIET0 €r0 JIArPAHKEBA TOAIPOCTPAHCTBA.

Jluneitabre oneparopbl. O6parumocts oneparopa. MaBapuantaoe noampocrpanctso. Orpannverne oneparopa Ha WHBA-
PHAHTHOE TIOATTPOCTPAHCTBO. BU MATPHIILI OMlepaTopa, 0013 I1af0IIero MHBAPUAHTHBIM TTOATTPOCTPAHCTBOM.
CobcrBennbie 3HAYEHUS U COOCTBEHHBIE BEKTOPHI. CyIecTBOBAHNE HETPUBUAJIbHBIX WHBAPUAHTHBIX MOAMPOCTPAHCTB B
caydae anrebpandecku 3aMKHYTOrO 1moJjis. lIpuBemenne Marpuiipl OnepaTopa K BEPXHETPEYTOJIbHOMY BUILY.

Omneparopsr npoektupoBanus. VIx anrebpandeckas XapakTepu3arus.

Jnaronanu3upyembie ONEPATOPHI, UX XaPAKTEPU3AIIAA.

MHOTOUIEHBI OT OIEPATOPOB. AHHYIUPYIONIAIT MHOTOUJIEH, €0 CYIecTBOBaHre. MUHUMATBHBIA MHOTOUIEH. X apaKTepU-
crudeckuil MHOTOUIeH. KOpHI MUHUMAIBHOTO U XaPAKTEPUCTUIECKOTO MHOTOUIEHA.

Teopema amunbprona—Kamm.

Kopuesbie nmoanpocrpancrsa. Crabunin3arius.

Teopema 0 paziioKeHUH B OPAMYIO CyMMY KOPHEBBIX MOANPOCTPAHCTB (fJid ciyyad anrefpaudecku 3aMKHYTOrO II0Jis ).
Teopema ZKopmana o mpuBegeHnn K HOPMAJIbHON (dopme. PopMyTupPOBKa, CBEJACHNE TOKA3ATEIbCTBA K CAYydal0 Omepa-
TOPOB C eIWHCTBEHHBIM COOCTBEHHBIM 3HAYEHUEM, JOKA3ATETHCTBO €IUHCTBEHHOCTH.

OnepaTopbl ¢ eIMHCTBEHHBIM COOCTBEHHBIM 3HadueHHeM. Teopema 2Kopmana 0 mpupefeHuM KHOPMAJIBHOU (hopMe Ijis
TAKWX OMEPATOPOB.

OsgerriecTBiienHne U KOMILIEKCH(MUKAIUS TUHEHHBIX TIPOCTPAHCTB U oneparopos. Kommiekcuast crpykrypa. CooTHorenne
pasmepnocteii. HeorpuiaresbHOCTD OIpeiesinTeNs OBEIIECTBIEHHOIO OEPATOPA.

CymiecTBOBaHNE OMHOMEPHBIX WJIN JBYMEPHBIX WHBAPUAHTHBIX MOAMPOCTPAHCTB y oneparopos Haa R.

Conpsizkennblii oneparop. MHBaApUAHTHOCTD (J1J1s1 CONPSIXKEHHOTO OIEPATOPA) OPTOrOHAJBLHOIO JOMOJMHEHUS K UHBAPUAHT-
HOMY TO/IITPOCTPAHCTBY.

CaMOoCOIpsizKEeHHbIE OMEPATOPHI, UX KAHOHUYECKUI BU/I.

Kococummverpudeckne omnepaTopsl, WX KAHOHUYECKUH BU/I.

OproronasbHble U YHUTAPHBIE OnepaTopbl. HBAPHAHTHOCT OPTONOHAJIBHOIO JIONOJIHEHUST K MHBAPUAHTHOMY IIOJIIPO-
CTPaHCTBY.

Kanonndeckuit Bui yHUTAPHOTO OTIEPATOPA.



Kanonndeckuit Bumi OPTOroHAIBHOTO OIEPATOPA.

IMonoxkwurenbubie oneparopbl. CyIecTBOBAHKE U €UHCTBEHHOCTD MOJIOKUTETHHOTO KBAIPATHOTO KOPHST U3 TIOJIOKUTE b
HOI'O OIEPATOPA.

[MonsipHoe pazsoxkeHue OMepaTopa.

HopmMasibHbie 0IepaTophbl, CBsi3b HOPMAJIBHOCTH C JUArOHAJU3UPYEMOCTHIO (J1J1s 9PMUTOBBIX IIPOCTPAHCTE ).

Teopema 06 OTHOBPEMEHHOM TPUBEIEHUN K KAHOHHYIECKOMY BHUY TaPbl CAMOCOIIPAZKEHHBIX OMEPATOPOB.

Tenzopsl Kak monuanHeiinbe ¢pyakmun. x koopanuarer. KoopamHaTHoe ompeaerenne TeH30POB.

Ten3zopHoe npon3BeneHre TeH30POB. Ba3uc B IPOCTPAHCTBE TEH30POB.

IMpumep Tensopa tumna (0,2). Ceeprka Ten3opos. IogHaTHe U OMyCKaHNE UHIEKCOB B CIyUae €BKINUI0BA MPOCTPAHCTBA.
CuMMeTpuYHbIe U KOCOCUMMETPUYHBIE TEH30PhI. AJIbrepHupoBanne. BHemnee yMHOKEHHE, ero cBoiicTBa. basuc B mpo-
CTPAHCTBE KOCOCUMMETPUYHBIX T€H30POB.

JInHeiiHAs 3aBHCHMOCTD AnuHEHHBIX DyHKUIMI ', ..., P u BHemHaa dopma @' A -+ A @P.

Paznoxumbie p-BekTopbl. Aunynsarop. CBa3b aHHYIATOPA ¢ COMHOXKHUTESIMA PA3JIOKUMOr0O P-BeKTOpa. Pa3moKuMocThb
p-Bekropa upu p =dimV — 1.



