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1. Hesn H3ydyeHH XMCHHITHHL

OcHOBHOI OENBIO JaHHOI'0 Kypca ABJBICTCA H3NOMKECHHC ©azoBoro MatTepHana no TCOPHH TPYIIN,
KOTOPBIH IOTHPOKO HCIONB3YETCS B COBPEMEHHOM TeOpeTHdecKol (U3MKe M 3HAHHE KOTOPOTO
HeoOXOMMO JUIs IIOHHMMAHHS COOTBETCTBYIOLNEH HAaydHOH JImTepaTypsl W NPOBESICHUS
CaMOCTOATCIBHEIX HCCJIG,I[OB&HI/Iﬁ .

2. Mecto y4eGHOH IMeNMIUIHEBI B CTPYKIYpe OCHOBHOH o00pasoBaTeibHOH
NPOrpamMmmal.

Kype «Teopra rpynn Jin» oTHOcHTCst K OOIIEHAYyIHOMY IUKITY JHCIMINIMH H BXOAHUT B COCTaB
pasliena «BapHaTHBHAA dacTe». [Ipenonaercs mpenMeT B nepBoM cemectpe OcBocHHE JaHHOM
JVCIMILUIMHBI MarucTEpCKoil MporpaMMEl, ABISAETCS HeOOXOAWMONH OCHOBOH I IOCIEIYIOUIEro
u3ydeHus KypcoB Bapuamusnoii uacmu: «Knaccuueckue moms» (2, 3 cemectper), «KBanToBas
teopus mons» (3 cemectp), «Kocmonorus/Actpodmusnkay (3 ceMecTp, AUCIHIIHHEL IO BRIOOPY
cTynenra), «KpanrTopas xamuOpoBouHas Teopus/KBaHTOBas TEOPHA H3MyUCHHS» (JHECIMIUIMHEL IO
BEIDODY CTYNEHT4, 3 CeMeCTp).

3. TpeGOBaHnﬂ K YPOBHIO OCBOEHUS COACPKAHHSA THCIHILIHHBI
IIpouecc u3ydeHMs] NUCHHMIUIMHLI HampaslieH Ha (QOPMHPOBAHHE Y MarHCTPAaBETOB CIEAYFOLOMX
KOMIeTeHHHH:

Obmexynerypaemvu (OK):  OK-1, OK-3
IIpodeccnonamsuemu (I1IK): ITK-1, I11K-2, ITK-6, ITK-7.

B pesynbTate n3ydenns kypcea «Teopus rpynm JIM» CTYIEHT TOMDKEH:

3HQMb OCHOBHBIE OIPEICHEHHS M HOHSTHS TSOPHH TPYIN H MX NpEeNCTaRleHWH, OCHOBHLIE
MaTpHYHbIe TPYNIE], CBA3HM Tpynnsl Jlu u amrebpor Jlu, croiicTBa reHepaTopoB H CTPYKTYPHBIX
KOHCTaHT;

YMemb DEIlaTh 3aJadd II0 BCEM DA3/elaM Kypea, HCIOJIB30BATh 3HAHHS IS PEIICHHS 33JaY
TEOPETHYECKOH (PU3NKA U B 00pa30BATENLIION AeATEILHOCTH;

obradame HaGLIKAMY WCIIONB30BAHMS TIPEAIMETHOW TEPMUHOIOTHH IIPH PEIICHUH PA3IHYHBIX
33/]a4 MaTEMaTHKH U TeopeTudeckoi Gpuznku

4. Ofmas TPyI0eMKOCThL JMCUMILIMHBL H BHIBI yueOH0i paboThbi
Q0mast TPYI0eMKOCTE JUCIMIUTHHELL © O 3aUETHBIX &JHHHII

Bup yuebuoit paboTe! TpynoeMkocTh Pacupenenenne
(B COOTBETCTEHH C 10 CeMeCTpaM

Y4eOHBIM IIaHOM) (1ac)
(qac)

Beero 180 1
AyIHTOPHBIE 3aHSITHS 48 48
Jlexumn 32 32
[TpakTHYecKHe 3aHATHS 16 16
CeMuHAapEI
JlabopaTopHEIe paboTh
Hpyrue BuUABI ayIMTOPHBIX pador 20 20

(3aHATHA B WHTESpPaKTHBHOM (dopme —
30% ot ayn. gacoB)

Hpyrue Bus! pabor

CamocrostensHas paborta 105 105

KypcoBoii mpoekT (padora)

PacueTHo-rpaduueckue paboTsl




Pedepar

PacuerHo-rpaduyeckue pabors

MDopMBI TEKYIIET0 KOHTPOIISI

DopMEI IPOMEKYTOIHOH AaTTEeCTAlUY 3K3aMEH
B COOTBETCTBHH ¢ YUCOHBIM IUIAHOM 27

5. Conep:xanye y4eOHOH JHCIHANJIHHbI
5.1. Pazdenst yuebuoi Qucyunaunsl.

AYIUTOpPHEIE YaCkl
HanMenoranue pazaena Beero Ipaxtuueckue | Hurepakrusn | CamocTosiTe
Ne JTUCIHILTHHEBI Jlexnmm 3aHATHS 0;;’:{2’:5:‘?:{8 nbHAsK
/I wettee 30%) pabora
1 | Cummerpuu B dusuke 6 4 2 3 15
2 | Onementsr  oOwmeit  Teopum 8 6 2 4 15
TpyINIL
3 | llpeacTaBneHHts TPyl 8 6 2 3 15
4 | I'pynnel Jln. 6 4 2 3 15
5 | Marpuunste rpynusl Jlu B Bx 8 4 4 15
anrebpsl JIn.
6 | Anrebper JIu u rpyns Jln 6 4 2 2 15
7 | HenpuBonumere YHUTApHEIEC 6 4 2 15
TIPEICTABIICHHUS TPYTIITEI
IIyaHkape
Hroro 48qacor/ | 32 uyaca 32 gaca 15 vacos 105 uacos
1,33aver. 31 %
CIMHHIT

3.2. Codeparcanue pasoenos ducuunutiot

1. Cummerpuu B pusuke
[Moustre rpynnel npeodpazosanuii. OCHOBHEIE CHMMETPHH B QH3HKE: BPALIEHHS, TPAHCIIAIYH,
CHMMETPHHU B KBaHTOBOH Mexanuke. [loustus o rpynmax Jlopenna u Ilyanxape.

2. DneMeHTHI 00IIeH Teopuy Ipym.

I'pynmes Ilogrpynmer. @axroprpynma. CMexHbie Kiacesl. MzoMopdnam 1 roMoMopgusM rpyIl.
Marpuansie rpynnsl. Onpejeiesus 1 NpuMephl.

3. IlpencrasieHus rpymi.
Omnpenenenue npeacTapneHus. Marpuia upeacrapieHus. [JoHsTiHe SKBUBATCHTHRIX
npencrapnenuit. Jlemmel Hypa. Tpavas u nomynpsMas cyMmMa npeacTapieHuii. TeH30pHOe

IPOU3BEJICHHEC HpeﬂCTaBHCHHﬁ. YHI/ITapHBIe NpCOCTABICHHA. HCIIpI/IBOJlHMOC IIpeacTaBJICHHE.
Pasnoxernue NPpEOCTaBIICHUA Ha HETIPHBOOHMEBIC.

4, I'pynner Jlu.

Onpenenenne rpynnst JIu, ripumveps! rpynn Jin. KoMIaKTHOCTE H CBA3HOCTh.
MnpapHaHTHOE MHTErPUPOBaHKE HA rpymne. HelprBOHMEL IpeICTABICHHS IPYIII
SO(2) u SO(3) u ux e ¢ npeacrapnenusmu rpyroa U(1) w SU(2).

5. Matpuansie rpynust Jlu v ux anreGput Jlu.
Marpuungpie rpynnsl Jlu. SxcrnoHeHnuamsHoe otobpaxenne. Anredbpa Jlu MarpruHo# rpynns! Jlu.
Peneparopsl, cTpykTypHEIe ocrosuuse. I pynnst GL(n), SL{n), SO(n), SO(m,n), SU(n) Sp(n) u HX




anreope! JIn.

6. AnreGpet JIu 1 rpynnet JIu.

AnanutEueckoe Muoroo6paszue. Bexroprsie nois. Kacarensnoe npocTpancTso. OQupeaeneHue
anre6ps1 JIu. Onpenenenne rpynms Jin. Anre6pa Jin rpymmet JIn. Gopmyna Kemnbeita-
Xaycnopha. YHHBepcanbHas Hakphigaomas. [IprcoequenHoe npeacTasiedue. [Ipoctoie u
noaynpocTsie anrebprl JIu. PaspenmuMele anre6psr JTu. @opmst Knmmara. Kprrepuit Kaprana.
Oneparopsr Kasumupa. Teopema Beiins. Kapranosckas moganredpa 1 KOPHEBOE PazIOKeHHE
nonynpocToi anredpst Jin. CpolicTBa KOPHEBOTO PPa3l0oKEHH.

7. HempHBOAMMEIC YHUTAPHEIE TPeCTAaBICHH TPyl [ Tyankape.

YaurapHsle npeacTasienus rpyms [Tyankape. MaccuBHbIe NIpecTaBIeHHs, 0€3MaCCOBEIE
npeacrarienuns. Peanu3sanus npeacrasnernil rpynnel [lyankape Ha 1MOJISX B IPOCTPaHCTBC
MHHKORCKOTO, :

5.3 Jabopamopustii npakmuxym - e IPEIyCMOTPEH yueOHBIM IITaHOM.

6. YueDHO-MeTOOHYECKOE O0ecredeHne JHCHHNIHHBI
6.1. OcHoBHAY NTHTepaTypa:
1. Buabepr, 2.5. Kypc anrebpe: yuedruk juis By30s / 9.5 Bunbepr. M3n-so MIITHMO, 2011
(OBC «Kaura®onm»)
2. Haitmapk, M. A. Teopus upencrasncuus rpynm. Mounorpagus / M. A. Haiimapk.-
M.:GU3MATIINT, 2010.-576 c.

6.2 lonoTHATEALHAS JTHTEPATYpa:

1. Cepp, XK.-TI. Anre6pe: JIu i rpyinst Jla, Lie algebras and Lie groups/JK.-IT. Cepp; Iep. ¢ anri.
1 ¢p. A. b. Bonsmickoro; [Toa pen. A. JI. Onumuka.-M.:Mup,1969.-375 c.

2. Kypom, A. T.. Kypc Brlcmeii anre6pel:yaetioe nocobue ms By3o8/A. I'. Kypour.-H3a. 18-¢,
crepeoTrir.-CII6. [1 ap.]:Jlans, 2011. (3BC «JlaHb»).

3. Haiimapx, M. A. Jluneiinpie npencrapnenms rpyist Jlopenna :[Mororpadus]/M. A. Halimapk.-
M. OU3MATIIAT,1958.-376 c.

4. Nyopoeun B.A. 1 np. CoBpeMeHHas TeoMeTPH: MeTob! 1 IIPUIoKeHISL: YueGnoe rocodue ams
sysoB / b. A. Jlyoposumn, C. I1. Hosukos, A. T. ®omenko.-M.:Hayka,1979.-759

5. Xonn, M. Teopus rpymn The Theory of Groups/M. Xosn ; nep. ¢ anrn. : H. B. [iomuna, 3. IL

umunckoii ; non pea. J1. A. Kanyxuuna.-M.:H31atenseTBO HHOCTpanHOM muTepatyphl,1962.-468
c.

6.3 Cpencrea o0ecnedeHHsA 0CBOCHHS JHCIHILIHHDI:

1. http://’www.phds.ru/book _mat_teorgrup.html

2. http://nuclphys.sinp.msu.ru/ther/

3. http://ilib.mccme.ru/djvu/bib-kvant/groups.htm

4. http://www knigafund.ru/ --anmexTponnas oubimoreunas cuctema Krura®omnn

6.4. MaTepnaibHO-TeXHHYecKoe ofecneuenne AHCUMNIHHBI:

Ne |Haumenopanue paszgena | HammeHnopanme HanMenoBan#e TEXHHYECKHX
n/n | (remur) yaeOHowM MarepuanoB 00yUeHHs, H ayJHOBU3YaJIbHBIX CPEICTB,
JHCUUILUTHEE] (MOZYNS) |MaKeTOB IIPOTPAMMHOIO | MCIIONB3YEMBIX C LIENBIO

obecrieuenns JEMOHCTpANX MaTepHAIOB

HPGBGHTHJ.H/IH, I[IaxKeT M}’JIBTPIMC,I[HﬁHOC

1 |Cummerpun B pu3HKe
MaTeMaTHIECKOrO 0bopyoBanue




MOJIETHPOBaHHA
(manpumep, Mathematics)

. [IpeseHTanus, makeT
DJIeMeHThI o0 e "
1 MaTeMaTHEIECKOTO MYJIBTHMETHITHOES

TEOPHH IPyNIL
MOJENAPORAHUS obopynoBanne
(nampumep, Mathematics)

7. MeTtoanueckue peKOMeHJAIHH 10 OPTAHH3AIAH U3y4eHH THCIAIIAHDI

7.1. Ana npenojagarenei

B mauane cemecTpa npenojaBarenh AMDKEH JaTh CHHCOK PEKOMEHJOBAHHOM UI1 H3yUeHH:
JHTEPATYPHI, CIENaB yuop Ha 6osee OIM3KHX K UMTAEMOMY KYPCY MCTOUHHKAX, CISAYET Mpeaynpe-
IMTh CTY[ACHTOB, YTO HEKOTOpHIE TEMBI, BXOAAIIME B 3K3aMeHAIIHOHHEIE BOTPOCHL, HOMKHEI OyayT
HMH pa3OHpaThCa caMocTOosTeNsHO. [lpearaeMble TeMbBl UL CaMOCTOSTENBFHOTO H3YYEHHS
JOIDKHEl Pa3sBHBATH yMEHHe palboTaTh ¢ JHMTEpaTypol, MOMKHBI OBITH JOCTYHHBIMHM, WMETh 00-
30pHBIN XapakTep. B TedeHHM ceMecTpa MOXHO Jath 1 - 2 Bompoca.

IlpenonaBarensM pekOMEHAYETCS NPOBEPATh B TEUEHHE CEMECTPA C MIOMOIIBIO KPAaTKUX OIPOCOB
YCBOGHHE CTyJeHTaMH yueDHOro MarepHana. B ompoc MOMKHBI BKIIOYATHCH TEMBI BCEX
IIPOYMTAHHEIX NOCIE IPEABIAYIICIO olpoca paznenor. CTyAeHT, IPHCYTCTBYIOMUHA B ay IMTOPHHY,
yCOeBacT OTBETHTHR Ha 1-2  Kparkux BOnpocoB, OTBETH CTY/EHTOB OLICHHBAIOTCA IIO
NITHOAIIBHON CHCTEME, 32HOCATCS B KYPHAT ¥ MCIIONIB3YIOTCS KaK NONOMHATENbHA HH(OopMAaITHs
IPH BRICTABIEHHMH DK3aMEHALMOHHBIX OTMETOK W IIPH AaTTeCTaliHd CTYACHTOB B CEPEIHHE
cemecTpa. Kpome sToro, mpenojasatesis 3amaéT CTYOCHTAM 3aiaud JUIs BHEAyXHTOPHOI
CaMOCTOATENLHOH PadoThl, NonoOHBlEe pazo0paHHBEIM B JISKIMOHHOM Kypce M KOHTPOJMPYET
YCIIENIHOCTE CaMOCTOATENBFHOTO pEIUIeHUs! CTYISHTaMH 3THX 337a4 (KaKk MHHHMYM, IPOBEpSSL
BCIYX IPaBHJIBHOCTE IOJNYMEHHBIX OTBETOBR). CTYIHEHTOB ClEmyeT WH(pOPMHPOBATE B CaMOM
HauajJle Kypca, 4TO YKJIOHEHHE OT peIIeHHS 3a7ad W OTPHLATCIBHEIC pPe3yIbLTaTH OIPOCOB
(«mpolika») MOBIEKYT 3a cOOOH IONONMHMTENBHYIO HAIPY3KY HA JK3ameHe (@ CIIeNOBaTeNBHO,
MOTYT CYINECTBEHHO CHHM3WTH OLEHKY). IIpenojapaTens MMeeT NParo 3a/arh Ji000e KOMUISCTBO
BONPOCOR Ha 9K3aMEHE H3 He 3a4TEHHOH CTYACHTY IPH OIPOCE TEMEL, a TAKXKE IPE/UIOXKHATH 0b0e
KOJIHYECTBO HE PEIIEHHBIX CTY/IEHTOM CBOECBPEMEHHO 3a/a4.

7.2. st CTYIEMTOB:
CryzenTaM 1pefaraeTcs WCIONB30BATh PEKOMEHIOBAHHYIO JIUTEPATYPY AJA YCBOEHHS YueOHOro

MaTepHala, COIEPHKAIIErocs B IEKIHAX, & TAKXKE I CaMOCTOSTENHHOIO H3YUCHUS OTIENIBHBIX TEM
o BEIOOPY MpenoiasaTens.

8. ®OpMBI TEKYIero KOHTPOJIS YCNeBAeMOCTH H MPOMEKYTOUHOM aTTeCcTalHH:
8.1. Bonpocel # 3ajaHus /IS CAMOCTOSTEILHON padoTn:

1. Uro Takoe mnoarpynma, npaBhli W JICBBIH CMEXHBIE IKIACCH, (AKTOp-TPyIIa,
H30MOp(I3M, rOMOMOP(U3M, ABTOMOPPU3M IPyLIIL?

YTo Takoe IPOCTPAHCTBO MPe/(CTABICHH TPYIIb M OIEPaTOp HpPeACTABICHHSA?
Marpuiia ofiepaTopa npeICTaBICHHS.

MaTpHiel onepaTopoB MPEACTABICHHA B CIy4ae 3KBHBAJEHTHBIX, YHHTAPHBIX
MIPCACTABICHAHN.

Buy onepaTopa npeacTapneHus JUIst Cyyas MpsAMOi CyMMEI OpeICTaBIeHuMit.

Buj onepatopa mpercTaBineHus IS cyyas MOMyIPSMOH CYMMEI IPEICTABICHHH.
Wneamn.

IIpencraBieHHs CHMMETPHYIHOMN TPYIIIIEL.

. Cxewmsl IOura.

0. MeBOMIONHY.

B
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11. ITpencraBnenus anredp.

12. HenpepbIBHOCTS.

13. HaxpeBarotue npocTpaHCTBa.

14. Toxnecrso Sxo6u.

15. T'omomopguzm anreop.

16. IlpucoennHenroOe npencTapnenue anredpor JIu.
17. JleBoHHBapHAHTHOE BEKTOPHOE TOIE.

18. OgrONapaMeTpHIecKie TOArPYIILL

19. Mud depernuporanue anredpel.

20. Hunenotentasle anredpsi JIu.

21. MurapnanTHas Sunuueitnas hopma.

22. Kpurepuit Kapraua.

23. I'pynmet Jloperna, rpynmer SO(n), SU(n), GL(n, C), GL(n, R).
24. I'enepatops! rpynnsl [Tyarkape.

25. ClHHOpHOE NpeCTaBICHHE.

26. Ten30pHOE TIpEACTaBICHHE.

27. Onepatopsl Kazumupa rpymmet JlopeHna.

28. Macca.

29. CoupansHOCTS IPeACTaBICHHS.

8.2. IlepeueHp BONPOCOB ISt IPOMEXKYTOUNOI aTTecTanan (K YK3aMeHy)
1. OcHOBHBIE IOHATHS KJIACCHYECKOH TEOPHH [PYIIIL,
2. OnpejeneHue npeacTaBIeHNs IPYIIIbL, CYKEHHE MPEICTABICHAS, HEIPHBOIAMEIC U

NIPHUBOJUMEBIE IPEICTABICHHS,

OKBHBANEHTHOCTB IPCACTABIICHHI.

[Ipsamas cyMMa npeacTaBrieHHHH.

Honynpamas cymMMa ripejicTaBieHHii.

YHUTapHEIC IpeCTABACHHI.

Henpupoaumeie npencrasnenws rpymmst SU(2)..

IxsuBanenTHocTh SO(3) u SU(2).

VnpapyaHTHOE MUTEIPUPOBAHHE HA IPYIIIE

10. Anredper. OcHOBHEIE [TOHATHS.

11. KacaTenbHble BEKTOpa U KacaTelbHbIE IIPOCTPAHCTBA.

12. KommyTaTop u anre6pa Jlu.

13. Onpegenenne rpyrmer JIH.

14, Anre6pa Jlu rpyune: JIu.

15. DxcnoHeHNMANIBEHOE OTOOpAKEHHE.

16. IIpucoennHenHOE IpeNCTABICHHUE.

17. YuuBepcanpHas HaKPBIBAIOIIAS.

18. IpocTeie m nomynpocreie anrebpel JIu.

19. Pazpemmumeie anrebpsr Jlu.

20. ®opma Kunmunra.

21. Kputepuit Kaprana.

22. IlomanreGpr1 Kaprana.

23. I'pynna Iyauxape.

24. Anrebpa JIz rpymmel [Tyankape.

25, CIiuH TEH30pHOE [IpeACTaBICHHE.

26. HempuBoauMEIe NIPEACTABICHHAS rpynnsl [lyankape.

el A
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