IMPOTPAMMA BTOPOI'O CEMECTPA
rOJJOBOT'O KYPCA «AJITEBPA -I»

WHTEHCUBHOCTD 3aHATHIN: 1,5 mapsl jiekiuii + 1,5 mapsl ynpaxHeHU B HeJeJIio
TeMbl, HAOpaHHBIE KYPCUGOM MOTYT CTaTh HeoOA3aTeIbHBIMU UJIN YIPa3gHUTHCA BOBCE

TPEThA YETBEPTH (11 HEJEJIb)

HEJEJIA 1. [ToBTOpeHUeE: cTpOeHre KOHEYHO MOPOXIEHHBIX MOAYJIEN HaJl KOJIBIIOM TJIaBHBIX H/JleaJioB U abe-
JIeBBIX pyMIl.

HEJEJIA 2. 'paccMaHOBE MHOTOUJIEHB! U OIIpeJie/ITeNIN, 3aMeHa IlepeMeHHBIX B IpacCMaHOBOM MHOTOYJIeHe
Y1 MUHODBI, pa3JjioXeHHe onpeenTeiA 1o Habopy cTpok/cTosbuos (popmysisl Jlamaca), onpedestumerts
nyuka mampuy, IpUCOeANHEHHAs MaTpuna. MaTpursl HaJl KOJIbLIOM MHOI'OYJIECHOB = MHOI'OYJIEHBI C KO-
a¢pPpunuentamu B anrebpe matpul, ToxaecTBo 'amunbToHa — Kasu.

HEOEJA 3. IlpunoxeHusa ompefeiuTeseil: oOpaljeHrue MaTpul], BhpakeHHe NHBApUAHTHBIX MHOXHUTeJIeH
MAaTpHUIIbl Yepe3 eé MUHOPBI, YMCJIO 3JIEMEHTOB B (pakTope pelEéTKY M0 MOAPENIETKe paBHO 00BEéMY PyH-
JlaMeHTaJIbHOTO NapaJuiesienunenia, OUCKPUMUHAHM, Pe3YJIbMaHm U UCKJIH0UeHUEe NePeMeHHbIX.

HEJEJIA 4. Kitaccupukanysa KOHeUHOMEPHBIX IIPOCTPAHCTB ¢ OIlepaTOpOM HaJl IPOU3BOJIbHEIM I10J1eM. OThIC-
KaHUe 3JIeMeHTapHBIX JejuTesell 1 MUHMMAaJIbHOro MHorouileHa. JKopgaHoBa u ¢ppobeHuycoBa HOp-
MaJibHble GopMbl. HUIIBIIOTEHTHEIE, OJIYIIPOCTHIE, UKJINYECKUe U AUaroHaJInu3yeMble OIlepaTopkhI.

HEJEJIA 5. CBolicTBa KOMMYTHUPYIOIINX onlepatopoB. KopHeBoe pazjioxxeHue Haj ajrebpaniecky 3aMKHY THIM
II0JIeM U BblUMcjIeHre QyHKIMNA OT OnepaTopOB.

KOHTPOJIbHAA No 1: onpefdenuTesivi U JIMHEHbIE OllepPaTOPHI.

HEJEJIA 6. OnpefeieHue rpynnsl. ['pynnel mpeo6pa3oBanuii. [{ukinveckue NOArpyNnbl U MOPAAKU 3JIeMeH-
TOB. Pabounii npuMep: cuMMeTpUYecKas rpynmna S, — LUKJIOBOM THUII, AJIMHA U 3HaK IepPeCcTaHOBKY, CO-
IpspKeHue, [IeHTpaanu3aTop epecTaHOBKU JAaHHOTO I[UKJIOBOrO TyUna. [oMoMOp(U3MEI Py, HEIlyCThIe
cjiou romomMopdu3sMa ABJIAITCA CMEeXHBIMU KJIacCaMU Afpa.

HEIEJIA 7. JleficTBUe I'PYNIIBl HA MHOXECTBE: TPAHCIIOPTEPHI, CTaOUIU3aTOPHI, CONpsKeHUue, POpMYyJIbl J1J1A
JUIMHBI OPOUTHL U YKcJia opouT. I'pynnel ¢uryp, HOpMaju3aToOpsl U LEHTPAJIN3aTOpPH. JIuHeliHble, ag-
QuHHblE U NPOEKMUGHbLE ePYNNbl HA0 KOHEYHbLIMU NnoJtaAmu. IIpuMepsl roMoMopdu3MOB 1 130MOPHU3MOB
MeXay HeOOJIbIINMU TPyIIaMu.

HEEJIA 8. [lelicTBre rpynmsl Ha cebe: KJIacChl CMeXHOCTU U CONPsDKEHHOCTH, LIEHTP, peajin3alys abCcTpaKT-
HOU IpyIIbl Ipynnon npeodpasoBaHuii. HopmasbHele noArpynnsl U ¢akTop rpynnsl. KoMMyTaTopsl 1
KOMMYTAaHT.

HEJEJIA 9. [IpocThle TpymIbl, IPOCTOTA 3HAKONEPEeMeHHHIX Irpynn 4, ¢ n > 5, Ipyrue npuMeps! INPOCTHIX
rpymi. Komno3uyuonHuie padst. Teopema XKopdaHa —I'éredepa.

HEJEJIA 10. [IpsaMble U noJIynpsAMble TPOU3BeAeHUA TPy, IPUMepPHL. p-IPYIIIbl U TeopeMbl CUJIOBa, MpHMe-
PBL: cTpoeHue HeOOoJIbIINX IPyII.

HEIEJIA 11. CBoGOIHBIE TPYIIIEL. 3aj/laHKe Py 06pa3yIoiuMyu U COOTHoeHuAMU. O6pa3ywiire U CoOT-
HOILIeHUs AW3IPAJIbHBIX TPy, ePYNn NJIAmoHOGbLX MeJl U CUMMEempU4ecKoll epynnbl.

KOHTPOJIBHASA No 2: KOHeYHbIe I'PYIIIIHL.

B CECCHIO I1OCJIE 3-TO MOVJIA. YCTHBIHA KOJUIOKBUYM IO MaTePUAJLy NEPBBIX TPEX YeTBEPTEH: I'PYIIIIH,
KOMMYTAaTUBHBIE KOJIbIA U 110JIS, MOAYJIH, ajirebpa MaTpull, olpeenuTesd, 'PacCMaHOBbl MHOTO4JI€HBI
Y MMHOPBI, MOJTyJTY HaJ| KOJIbLIaMU TJIaBHBIX M/1eaJI0B, Kj1accuduKaiysa KOHEYHO NOPOXIEHHBIX abesIeBbIX
TPYII U KOHEYHOMEPHBIX BEKTOPHBIX IPOCTPAHCTB C ONIEPaTOPOM.



YETBEPTASA YETBEPTbH (11 HEJEJIb)

HEJEJIA 1. TeH3opHOe npousBeeHne MoayJiell Haj KosbioM. [TonmnuHeliHble oToOpaxeHusa moAayJieil. ba-
3UC TEH30pHOI'0 IPOU3BeAeHNs CBOOOAHBIX Moy iell. KaHoHMYeckre n30Mop(pu3Mbl KOMMYTaTUBHOCTH,
acCOIMAaTUBHOCTU U AUCTpUOyauBHOCTU. TeH30pHBIe Tpon3BeieHNA abeseBbiX Ipynl.

HEJIEJIA 2. TeH30pHOe Npon3Be/ieHNe JIMHEeNHBIX oToOpaxeHuil. O6pasyowue u cOOmHOUWeHUA MeH30pPHO2O
npousgedeHus MooyJietl, 3a0aHHbIX 00pa3yoWUMU U COOMHOoWweHUAMU. TeH30pHble IPOU3BeIeHNs BeKTOp-
HBIX IPOCTPAHCTB, JIMHEHbIE OllepaTophl U MOJIWJINHelHble GOPMbl HA BEKTOPHBIX IIPOCTPAHCTBAaX Kak
TEH30PHI.

HEAEJIA 3. TeH3opHas aiarebpa BeKTOPHOTro npocTpaHcTBa. CBEpTKU. JIUHelIHbIL HOCUMe b MeH30pa U MHO20-
obpaszua Ceezpe.

HEJEJA 4. CuMMeTpHrueckas ajare6pa BeKTOPHOro IpocTpaHcTBa. [losApr3ariyii MHOTOYJIEHOB U YacCTHEIE
npou3BoOAHbBIe. KacamestbHble U NOJIAPbL NPOEKMUBHBIX eunepnogepxHocmetl. MH0O20WTeHbl ¢ 0OHOMEPHbIM
JIUHELHbIM HocumesteM U MHo2oo0pa3uAa BepoHese.

HEJIEJIA 5. BHemH:AA anre6pa BeKTOPHOTO NpocTpaHcTBa. [losiApru3anysa rpaccMaHOBBIX MHOTOUJIEHOB U I'pac-
CMAaHOBBI YaCTHbIE IPOU3BOAHBIE. I PACCMAHOBHL MHOZOWIEHbL C MUHUMATbHBIM JIUHEUHbIM HOCUMeJsleM, CO-
omHoweHus ILtoKkkepa u epaccMaHuaHbl.

KOHTPOJIbHAA No 3: TeH30pHas1, cuMMeTpuueckas U BHeIIHsAs ajreOpbl BEKTOPHOI'O MpocTpaHcTBa (mepen
MalCKUMM Mpa3gHNUKaMN).

HEOEJIA 6. KoMmnuiekcndukanysa U oBellecTBIeHNe IPOCTPAHCTB U ollepaTopoB. CpaBHEHNE BelleCTBEHHOU
1 KOMIUJIEKCHOH JIMHENHOCTH, cooTHomeHus Koy — Pumana. BemecTBeHHas reoMeTpusi KOMILIEKCHBIX
COOCTBEHHBIX U KOPHEBBIX MOANPOCTPAHCTB. BrUIMHeHbIe U MOJIyTOpaJuHeHble MPOA0IKeHNA OUn-
HelHbBIX GOpPM Ha KoMIUIeKcudUKaIno. SpPMUTOBO NPOJOJIKeHNEe eBKINA0OBON CTPYKTYPHL.

HEJEJIA 7. DpMUTOBA reOMeTpHUsA: JJIMHA BEKTOpa, 3PMUTOBA CTPYKTypa OJHO3HAYHO BOCCTaHABJIUBAETCA
o ¢yHKIMU AJIUHEL, HepaBeHcTBa KBIII u TpeyroapHMKa, MaTpulibl I'pama u oproronanusanusa ['pama —
HIMuara, 5pMUTOB YroJl MEXAY KOMIIEKCHBIMY NIPAMBIMU. YHUTapHAaA rpynmna.

HEJEJIA 8. DpMUTOBO COIPsKEHME JIMHEMHBIX 0TOOpakeHn. OpTOroHaJIbHAA AUAaroHaIn3anysa HOpMaJbHbIX
onepaTtopoB. HopmasnbHble GOPMBI YHUTAPHBIX U (aHTH) CaMOCOIPSKEHHBIX oniepaTtopoB. SVD pasJioice-
HUe JTUHelIH020 0mobpadceHUs Mexcdy SpMUMOBbIMU NPOCMPAHCMBEAMU, TIOJIAPHOE pasJioXkeHUe o0paTH-
MOro oneparopa. EBKINoBO conpskeHKe, HOpMaJsbHble (JOPMBI €BKJIM0BO (aHTH) CAMOCOIPSAXXEHHBIX
Y1 OPTOTOHAJIbHBIX OIlepaTOPOB.

HEJIEJIA 9. KomniiekcHble U GeujecmaeHHble cmpykmypsl. Kajiepoasl mpotiku, onucaHue K3J1epogblX mpoek, npo-
Q0/TIACArOWUX 3a0AHHYI0 CUMNJTEKMUYECKYI0 WU 3a0AHHYI0 e8KJTU008Y CMPYKNTYpy 00 SpMUMoeotlL. 3ueesreco
NoJTynpocmpaHcmaeo u coomHoweHus Pumana.

HENEJA 10. Teso H, HopMa, conpsbkeHUe, YUCTO MHUMbBIE KBaTepHUOHHL. JleficTBIEe conpskeHneM, YHUBEP-
caJibHble HAKpHITUA S 3 ~ SU(2) » SO(3) u SU(2) x SU(2) - SO(4). BuHapHbie epynnbl nJiamoHo8blX meji,
NpwiodceHue KBamMepHUOHOG K 2e0MeMpUU YembIPEXMEPHBLX NPAGITbHBIX MHO202PAHHUKOG. J[ea cemelicmaa
apmumoabix cmpykmyp Ha H, cnuHopsl u paccsioenue Xonga S3 - S2.

KOHTPOJIBHASA No 4: 5pMHUTOBBI IPOCTPAHCTBA U KBaTEPHUOHBHI.

IIMCbMEHHBIA DK3AMEH 3A 2-U CEMECTP.



