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 (12 HEJEJIB)

HENEJA 1. IToBTOpEeHMe: X0pAaHOBO U GpoOEHNYCOBO OMKCaHNE KOHEeYHO MOPOXAEHHBIX abesieBbIX TPYIIII.
MuHuMaspHOe 9ucjio 00pasylomux, UKJINYecKre rpynnbl. IIpocTele 1 NOIyNpoCThie abesieBbl IPYIIIEL.
[Mopapernétku B Z". AGeJieBbI IPYIIIH, 3aJaHHbIe 06Pa3yIIUMU U COOTHOIIEHUSMU.

HEJEJIA 2. OpreHTHPOBaHHBIN 06bEM U OmpeJieuTelb. I'paccCMaHOBH MHOTOYJIEHB, 3aMeHa IepeMeHHbBIX B
rpaccCMaHOBOM MHOT'OYJIeHe, MMHOPHI U BHeIlTHUe cTelleHU MaTpUllpl. PasyioxeHue onpefeanuTeis o Ha-
6opy cTpok/cTonbroB (dopmyJis Jlartaca), onpedesiumests nyuka mampuy. IpucoeiMHEHHASA MATPUIIA,
MAaTpHUIlbl HaJ] KOJIBIIOM MHOTOYJIEHOB = MHOTOYJIEHBI ¢ Koa(duineHTaMu B ajirebpe MaTpHUI], TOX/Ie-
ctBO 'amuiibTOoHa — Kon.

HEAEJA 3. IlpunoxeHusa ompefeiuTteseil: oOpaljeHre MaTpul], BbpakeHHe NHBApUAHTHBIX MHOXHUTeJIeH
MAaTpHUIIbl Yepe3 eé MUHOPBI, YMCJIO 3JIEMEHTOB B (pakTope PeléTKY M0 MOAPeNETKe paBHO 00bEéMy PyH-
JlaMeHTaJIbHOTO Napasuiesienuneia, OUCKPUMUHAHM, Pe3yIbmam U UCKJTOYeHUe NePeMeHHbIX.

HEAEJIA 4. Knaccudukanysa KOHEYHOMEPHBIX IIPOCTPAHCTB € OIIEPaTOPOM HaJd NPOU3BOJIBHEIM oJieM. OThIC-
KaHue 3JIeMeHTapHBIX [eJuTesell 1 MUHUMAaJIbHOro MHorowieHa. JKopmaHosa u ppobeHuycoBa HOp-
MaJsibHble GopMbl. HUIbnoTeHTHEIe, NOJIYIIPOCTHIe, UKINYeCKre U AuaroHajnu3dyeMble onepaTopshl.

HEJIEJIA 5. CBOIiCTBa KOMMYTHUPYIOIUX onepaTopoB. KopHeBoe pasjioxeHue Haj ajrebpaniecky 3aMKHY THIM
110J1eM U BbIUMCJIeHHe (PYHKI[HI OT OollepaToOpOB.

KOHTPOJIbHAA No 4: aGeJjieBbl I'pyIIIibl, ONIpeneInTeJIn U JIMHeHHEbIe OIIEPATOPHI.

HEJIEJIA 6. OnpenesieHue rpynnsl. I'pynnsl npeobpaszoBanuil. [{ukinyeckue NOArPYIIEl U NOPAAKU 3J1€MeH-
ToB. Pabounii npumMep: cuMMmeTpudeckas rpynmna S,, — LUAKJIOBOW TUII, JJIMHA U 3HAK IePeCTaHOBKHU, CO-
npsDKeHue, [eHTpaaIn3aTop NepecTaHOBKY JaHHOIO IUKJIOBOTO TUMA. 'oMOMOpP(H3MBI IPYIII, HEMyCThle
cJiou romomMopdu3sMa SABJIAITCA CMEeXHBIMU KJIaccaMU Apa.

HEJEJIA 7. JleficTBUe IpyIIbl HA MHOXeCTBe: TPAHCIOPTEPHI, CTabMIN3aTOPHI, COMpsIKeHne, GopMyJIbl JJis
JUIMHBI OpPOUTHL U Yucyia opouT. I'pynnsl Guryp, HOpMaju3aTopsl U LeHTPAJIN3aTopHl. JIuHeliHble, ag-
(QuHHblE U NPOEKMUGHbLE ePYNNbl HA0 KOHEYHbLIMU NnoJtamu. IIpuMepsl roMoMopdU3MOB 1 130MOPHU3MOB
MexAy HeOOJIbIINMU IPYyNIaMu.

HEJIEJIA 8. JleficTBUe IPYIIIBI Ha cebe: KJIaCChl CMEXHOCTU U COTIPSKEHHOCTH, LIEHTP, pean3anusa abCTpaKT-
HOW T'pYIIHl IPynmoi nmpeobpasoBanuili. HopmasibHble moArpynnsl ¥ GakTop rpynnsl. KoMMyTaTopsl 1
KOMMYTAHT.

HEJZEJIA 9. IIpocTele rpynmnsl, IPOCTOTA 3HaKONepeMeHHBIX I'pynn A, ¢ n > 5, Apyrue npuMephl IPOCTHIX
rpynmn. Komno3uyuoHHsle psadul. Teopema XKopdara —I'évdepa.

HEAEJIA 10. [IpsAMble 1 noynpsiMble IPOXU3BefeHNs TPy, IPUMepHL. p-TPYIIb U TeopeMbl CHUJIOBa, IpUMe-
PBL: cTpoeHue HeOOoJIbIINX TPYIII.

HEIEJIA 11. CBoOOIHBIE TPYIIIEL. 3a/laHKe Pyl 06pa3yIoniuMyu U cOOTHoleHuAMU. O6pa3ywiire U CooT-
HOILIEeHUs AWU3IPAJIbHBIX TPy, ePYNn NJIAmMOHOGbLX MeJl U CUMMEeMmpU4ecKoll epynnbl.

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)

KOHTPOJIBHAS No 5: KOHeuHble I'PYIIIIHL.

HEJEJIA 1. TeH30pHOE mpou3BeeHre MoAyIel HaJ KoJblioM. [lonunnHeliHble oTOOpaxeHusa MoayJiei. ba-
31C TEH30PHOTO MPOU3BeAeHMA CBOOOJHBIX Moy Iel. KaHoHUYeckre n3o0MOp(GU3Mbl KOMMYTaTUBHOCTH,
accoUMaTUBHOCTU U AUCTpUOyauBHOCTU. TeH30pHBIe Tpou3BeieHrs abesieBbIX IPYMIl.

HEOEJIA 2. TeH30pHOe Npou3BeeHUe JIMHEHHbIX 0ToOpaxeHuil. O6pa3ywwjue iU cCOOMHOUWEHUA MeH30PHO20
npousgedeHus MooyJiell, 3a0aHHbLX 00pasyoWUMU U COOMHoweHUAMU. TeH30pHble IPOU3BeJeHUs BeKTOp-
HBIX IPOCTPAHCTB, JIMHEUHBIE OllepaTOphl U MOJIWJINHEelHble GOPMbI HA BEKTOPHBIX IIPOCTPAHCTBAaX Kak
TEH30PHI.

HEAEJIA 3. TeH3opHas ajrebpa BeKTOPHOro IpocTpaHcTBa. CBEpTKU. JIuHeliHbIl HOCUMesTb MmeH30pa U MHO20-
obpasua Ceezpe.

HEAEJIA 4. CI/IMMeTpI/I‘IeCKaH a.nre6pa BEKTOPHOI'O IMpOCTPAaHCTBA. HOHHPI/IBaHI/IH MHOTI'OYJIEHOB N 4YaCTHBIE
npousBofHble. KacamestbHble U NOJIAPbL NPOEKMUBHBIX eunepnogepxHocmeti. MHO20WTeHbl ¢ 0OHOMEPHbIM
JIUHELHbIM HoCumeJieM U MHO2000pa3us BepoHese.

HEJIEJIA 5. BHemH:AA anre6pa BeKTOPHOTO NpocTpaHcTBa. [losiApru3anysa rpacCMaHOBBIX MHOTO4JIEHOB U I'pac-
CMAaHOBBI YaCTHBIE IPOU3BOAHBIE. I PACCMAHOBHL MHOZOWIEHbL C MUHUMATbHBIM JIUHEUHbIM HOCUMeJsleM, CO-
omHoweHus IItoKkkepa u epaccCMaHuaHbl.

HEJIEJIA 6. KoMiutekcudukanys U oBellecTBJIeHNe IPOCTPAHCTB U onepaTopoB. CpaBHeHUe Bell[eCTBEHHOM
1 KOMIUJIEKCHOU JIMHEMHOCTH, cOOTHOoImeHNA Komu — Pumana. BemecTBeHHasA reoMeTpusi KOMILJIEKCHBIX
CcOOCTBEHHBIX U KOPHEBBIX MNOANPOCTPAHCTB. businHeliHble U MOJIyTOpaJIMHelNHbIe TPOAOJKeHUA OnIn-
HelHbIX GOpM Ha KOoMIUIeKcubUKaIun. SpMUTOBO IPOJOJIKEHNE eBKINAOBON CTPYKTYPHL.

HEJZIEJIA 7. DpMHUTOBA reoMeTpus: AJIMHA BEKTOpa, 3PMHUTOBA CTPYKTypa OAHO3HAYHO BOCCTAHABJIMBAETCA
no ¢GyHKuuuM JyinHbl, HepaBeHcTBa KBIII 1 TpeyroJibHuKa, MaTpuilsl ['pama u opToroHanusanus I'pama —
IIIMuATa, SpMUTOB YTOJI MeXy KOMIUIEKCHBIMU NPAMBIMU. YHUTapHasA rpymnmna.

HEJEJIA 8. DpMUTOBO COIpsIKeHNe JMHENHBIX 0ToOpakeHU. OpTOroHaibHaA AUaroHaaIu3alysa HOpMajbHbIX
onepaTopoB. HopmasibHble GOpPMBI YHUTApHBIX 1 (AHTH) CAMOCOIPAXEHHBIX oniepaTopoB. SVD pas/ioace-
HUe JTUHelIHO20 0mobpadiceHUs MedxcOy SpMUMOBbIMU NPOCMPAHCMBEAMU, TIOJIAPHOE pasJioXeHUe o0paTH-
Moro oneparopa. EBKJINI0BO conpspkeHUe, HopMaJsibHble (JOPMBI €BKJINA0BO (aHTH) CaMOCONPSXXEHHBIX
1 OPTOr'OHAJIbHBIX ONIEPaTOPOB.

HENEJIA 9. KomniekcHble U GeujecmaeHHble cmpykmypbl. Kajiepogbl mpotiku, onucaHue K3J1epogblx mpoek, npo-
00JTAHCarOWUX 3A0AHHYH0 CUMIVTEKMUYECKYH0 WU 3a0aHHYI0 e8KJIUO0BY CMpyKmypy 00 5pmMumoasoil. 3uzeseco
NoJTIynpoCcmMpaHcmaeo U COOMHOWeHUA Pumana.

KOHTPOJIBHASA No 6: T€H30pbI, JIMHEIHbIe OllepaTophbl HA 9PMUTOBBIX IPOCTPAHCTBAX.

HEAEJIA 10. Teso H, HopMa, conpsokeHUe, YUCTO MHUMbIE KBaTePHUOHHL. JlelicTBME CONpsKeHUEM, YHUBED-
caJibHblE HAKpPBITUA S 3 ~ SU(2) » SO3) u SU(2) x SU(2) - SO(4). Bunaphvie epynnsl nJiamoHOGbLX meJt,
NpwiodiceHue KGamepHUOHOG K 2e0MEMpULL YembIPEXMEPHBIX NPAGITbHBIX MHO20ZPAHHUKOG. /lea cemelicmaa
3pMumoablx cmpykniyp Ha H, cnuropst u paccioenue Xonga S - S2.

[IMCbMEHHBIN DK3AMEH 3A 2-11 CEMECTP.



