CHucoK BOLPOCOB 110 JIMHEHHO# ajiredpe u reoMerpun
(Becennmii cemectp 2017/18 yuebnoro roma, 11 moTok)

Jluneitnoe mpocrpamcTeo. Ompenenenue, npumepsl. Jluneitnas obonouka. [loustue 06 addpunnoM
MPOCTPAHCTBE.

JIuneitnas (He)3aBUCUMOCTEH CHCTEMBI BEKTOPOB. Pa3sMepHOCTS.

Bazuc. Koopaunarsr. 3aBucuMOCTb KOOPAUHAT OT HOasuca.

[TognpocrpancTBo. Pazmepuocts nognpocrpancTsa. Jonoaenne 6a3uca mompocTpancTBa 10 ba3uca
MIPOCTPAHCTBA.

@ aKTOP-ITPOCTPAHCTBO.

[lepeceuenne n cymma moampocTpancTB. Teopema 06 mx pasmepHocTsax. [Ipamas cymma. Brerrmsis
npsaMas CyMMa.

Jluneitable pyHKINN Ha JUHEIHHOM TpocTpaHcTBe. VIX KOOpIMHATHI, NX 3aBUCUMOCTD OT 6a3uca. /1Boii-
CTBEHHOE TIpocTpancTBo. /lBoiicTBennsiit 6a3uc. Ilpumep mBoiicTBeHHOTO Oa3uUca Jjid TPOCTPAHCTBA
MHOI'OYJIEHOB CTEIIeHU < 7.

Nzomopdusm nauneitHbix npocTpancTs. V13oMopdHOCTS JUHERHBIX IPOCTPAHCTB OJIMHAKOBOI pa3Mep-
voctu. Kanonnaeckuit m3oMopdu3M JUHEHHOTO MPOCTPAHCTBA W €r0 BTOPOTO JBONCTBEHHOTO.
JIuneiinblie orobparkenusi. Marpuia auHeiHOro oTobpaskeHns. 3aBUCUMOCTh ee 0T basuca. I[Ipocrpan-
creo L(V, W), ero pasmMepHOCTb.

dapo m obpaz anHeitHOTO OoTOOpaskenns. Teopema 06 MX Pa3zMepPHOCTSIX.

EBkimmoBer u spMuToBs! ipocTpancTBa. Hepaserncrso Komm—Bynsakosckoro. Hepaserncrso Tpeyrosib-
HUKA.

ITporecc oprorornanuzanmn I'pama-ITIvuara.

OproronaabHOe JOMOJHEHUE, €10 CBOHCTBaA. [Ipoekiinst 1 OPTOTOHAJIBHAST COCTABJISTIOIIAS .
Paccrosinme oT BeKTOpa /10 MOANIPOCTPAHCTBA, YO MEXK/Y BEKTOPOM U ITOIIPOCTPAHCTBOM.

Meron nanmenbmux kBaaparos. [lcesmpopernenne.

Marpuna I'pama. Ee usmenenue npu 3amenax 6asuca. ObbeMm n-mepHoro napaJsuieenuiesa. CBsasb
HEBBIPOXKIEHHOCTU MATpuiibl ['pama u JinHeiHOl He3aBUCUMOCTH BEKTOPOB.

Busnuneiinpie dbyunxnuu. Jluneiinoe npocrpancrso B(V). Tlpasoe u jieBoe s1/1po, UX Pa3MepHOCTH.
HeBpipoxk 1€ HHOCTS.

Marpuna 6ununeitnoii ¢gpynkuun, ee uamenenue npu 3amenax 6asuca. (Koco)cummerpuunbie dynk-
1IHN.

OproroHaabHOE JOTOJHEHNEe OTHOCUTETHHO (KOCO)CHMMETPUYHON OUIMHEHHON (3pMHUTOBOIH MOy TO-
pasmneiinoii) dyukmun. Ero pazmeprocts. CyMma mompocTpaHCTBA U €r0 OPTOrOHAIBHOTO JIOO-
HeHusi. BTopoe opToroHaibHOE JIOTIOJTHEHNE.

Cummerpuynble OUIUHEHHBIE W SPMUTOBBI MOy TOPAIUHEHBIE (DYHKITUN B OJTHOMEPHOM TPOCTPAH-
ctBe. Kococummerpuunbie 6unnneiinbie (pyHKIUU B OJHOMEPHOM U JIByMEPHOM ITPOCTPAHCTBE.
Hopmanbublit Bu cuMMeTpuaabix Ounaeinbix (yukiumit Ha motavu R u C, 3pMUTOBBIX MOTYTO-
paTHHENHBIX (PYHKITHIL.

HopmaibHblil BU KOCOCUMMETPUIHBIX OUIUHERHBIX (DYHKITHIA.

EuHCTBEHHOCTH HOPMAIBHOTO BHA (KOCO)CHMMETPHYHBIX OuinHenHbIX dyHKuit. Teopema uuep-
1IUN.

Teopema fAxobu 06 yriossix munopax. Kpurepuit CuibBecrpa.

[IceBnoeBk/in10BBI mpocTpancTBa. THUIBI BEKTOPOB B IICEBIOEBKJU/OBBIX IpocTpaHcTBax. ['pymia
O(p, q) ncesaoeBknoBbIX 3amed Koopaunar. Onucanue rpynn O(2) u O(1,1).

[IpuBenenwne cummverpudeckoit duamHeiHON (MYHKINN K KAHOHUYIECKOMY BUIY B €BKJIMIOBOM IPO-
CTPAHCTBE.

O060061IeHHBI XapaKTepUCTUIeCKnit MHOTOUIeH. [IpuMep maphl KBaIpaTUIHBIX (DOPM, KOTOPYIO HEJIb-
351 OJTHOBPEMEHHO MMPUBECTHU K IMATOHAJIHLHOMY BUIY.

Teopema 06 0THOBPEMEHHOM TPUBEAEHUN OIHON KBAAPATUIHON (DYHKINNA K KAHOHUIECKOMY BUIY, &
JAPyTOii (MOIOKUTETHHO ONPEEIEHHOT) — K HOPMAIBHOMY BHUJLY.

Jluneitanie omeparopsl. O6paruMocTh omeparopa. WHBapuaHTHOE MOAIPOCTpaHCTBO. Orpanndenve
oreparopa Ha WHBAPUAHTHOE IOAIPOCTPAHCTBO. Buia Marpuisl omeparopa, 006J1a/1al0ero nHBAPH-
QHTHBIM MIOIIPOCTPAHCTBOM.



CobcerBennbie 3HavdeHust U cobcrBeHHble BeKTOPbI. CyIIeCTBOBAHNE HETPUBUAJIbHBIX WHBAPUAHTHBIX
MOMIMTPOCTPAHCTB B ClIydae aarebpandeckud 3aMKHYTOro mojs. IIlpuBesenne MaTpuiibl omepaTopa K
BEPXHETPEYTOJIBHOMY BUILY.

Omnepatopsl mpoekTupoBanus. Ix anrebpanteckas 1 reOMeTPUIECKas XapaKTepu3alus.

MHOTOYIEHBI 0T OTIEPATOPOB. AHHYIUPYIOIIN MHOTOUIEH, €r0 CyIecTBoOBaHre. MuHIMATLHBI MHO-
rowieH. XapakKTepucTuieckuit MHOrodeH. KopHu MUHIMAJIBHOTO U XapaKTEPUCTUIECKOT0 MHOTOUIe-
HA.

Teopema I'amunprona—Kamm.

Kopuessie nogmpocrpancrsa. Crabuin3arms.

TeopeMa 0 pa3/IOKEHUN B MPSMYIO CYMMY KOPHEBBIX MOJMPOCTPAHCTB (J/Is CIydas ajrebpandecKn
3aMKHYTOTO II0JIS).

Teopema 2Kop/ana o npusejiennn K HopMajbHO# dpopme. PopMyIupPOBKA, CBEJIEHUE JI0KA3ATETHCTBA
K CJIy4Yaio OIEPATOPOB C eJIMHCTBEHHBIM COOCTBEHHBIM 3HAYEHUEM, J0KA3ATEIbCTBO €UHCTBEHHOCTH.
Omnepatopsl ¢ eiuHCTBEHHBIM cOOCTBEHHBIM 3HadenneM. Teopema 2Kopgana o npuBegeHnr KHOPMaJIb-
HOIT popMe [IJIsT TAKUX OMEPATOPOB.

OgelecTBIeHE U KOMILIEKCU(DUKAIUS JIMHEHHBIX TTPOCTPAHCTB U OMEPATOPOB.

CymiecTBoBaHUE OJHOMEPHBIX WM JBYMEPHBIX WHBAPUAHTHBIX MOAMPOCTPAHCTB Y OMEPaTOPOB HaJ
R.

Conpsixkennbrit onepatop. VIHBAPMaHTHOCTH (/711 CONPSZKEHHOTO OMEPATOPa) OPTOTOHAIBLHOTO JIOTIOI-
HEHUA K MHBADUAHTHOMY TOJNIPOCTPAHCTBY.

CaMOoCOnpsIzKEeHHBIE U KOCOCUMMETPUIECKHUE OTIePATOPhl, NX KAHOHUIECKUN BUJI.

TeopeMa 06 OTHOBPEMEHHOM IIPDUBEACHUN K KAHOHUYECKOMY BUAY IMMaPbl CAMOCOIIPAZKEHHBIX OII€PaTO-
pOB.

Wzomerpuaeckne omepaTopbl KaK OMEPaTOPbl, COXPAHAIONNE CKaagpHoe mpoussenenne. CBOHCTBO
MaTpUI, ©30METPUYECKUX OLIEPATOPOB B OPTOHOPMUPOBAHHOM Dasuce.

Kanonunueckuit Buji yHUTAPHOTO OII€paTOpA.

Kanonuueckuit Buji OpTOrOHAILHOIO OLEPATOPA.

HeOTpI/IL[aTe.HbeIe OrepaTophbl. CyIHeCTBOBaHHe n eJUHCTBEHHOCTH HEOTPUIATEC/IbHOT'O KBA/IPAaTHOI'O
KOpHS U3 HEOTPUIATETLHOTO OMEPATOPA..

[MonsgprHoe pazsokeHue omepaTopa.

BekTops! Kak suHeiiHbIe GYHKINN HA JBOMCTBeHHOM mpocTpaHcTBe. [losmnmuneiinbie hynkmun. Ore-
paTopbl KaK MOJUINHENHbIE (DYHKITHH.

Temzopr. Ux xoopnuaathl. KoopanaaTHoe ompeseseHne TEH30POB.

TenzopHoe pou3BeieHre TEH30POB. ba3uc B MpOCTPAHCTBE TEH30POB.

[Tpumep Tensopa Tuna (0,2). Ceeprka Ten3opos. IlogHarne u onyckanue UHIEKCOB B CIYYae eBKJIA-
JIOBA MPOCTPAHCTBA.

CuMMeTpudHbIe I KOCOCHMMETPUYHBIE TeH30phl. ATbTepHUpOBaHue. BHelHee yMHOKEHNE, €r0 CBOii-
CTBa.



