degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay

A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: Teopwus rpynn u npeacTaBIeHUH
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

M.A. I'puropses, ka1 Gu3.-Mar. HAyK
M.H. Andumos, kanj. pus.-mMar. HayK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl npodieM ¢usuku u actpodpusuku 25.05.2020



AHHOTANMA

JlaHHBI Kypc TOCBSIIEH 0a30BBIM MOHSATHUSIM TEOPUHU TPYI U MPEICTABICHUH, HEOOXOMUMBIM JIJIsl 3aHSATHIH
TEOPETHYECKOW W MareMaTn4yeckod (M3MKOW, B YACTHOCTH, PEIICHHs 3aha4 B KBAHTOBOW TEOPUHU MO H
CMEXHBIX 001aCTsIX.

[Iporpamma BrirOUaeT B cebst 0a30BbIe MOHATHS 00 anreOpanyecKux U reOMETPUIECKUX CTPYKTYPax, OCHOBBI
TEOpHU TPyII U anredp, BKiouas anreOpsl JIu, n ux npencrasieHuid. OTaenbHOe BHUMaHHE OyIEeT yIelIeHO
anredpam Jlu m ux npeacTaBieHHsM, HauOOJIee YaCTO BCTPEYAFOLUIMMCS NMPU M3yYEHHUH OCHOB KBAaHTOBOW
TEOPHH TIOJIS.

OtnenbHOM 3amaueil Kypca SIBISICTCS Pa3BUTHE Y CIylIaTeleld MaTeMaTUYecKOd KyJIbTyphl NPH PELICHUH
(du3nYecKux 3aad.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- (dopmupoBanne 0a30BbIX 3HaHHWN TO Teopuu Tpynn, anredbp JIM W WX TpeacTaBiIeHUN IS
JaTbHEHIIIEr0 UCTIONIb30BAaHMs B TEOPETHYECKOM U MaTeMaTHIeCcKol (pusuke;

- (I)OpMI/IpOBaHI/IC MaTeMaTHu4eCKOn KYJIBTYpbl, HCCICAOBATCILCKUX HABBIKOB H CIIOCOOHOCTH
IIPUMCHSATDH 3HAHU HA ITPAKTHUKE.

3anayu QUCHUNIHHBI
- popmupoBanue y obyuaromuxcst 6a30BbIX 3HAHHIA 110 TEOPHUH TPy, anreOp JIu u ux mpencTaBieHui;

- (hopmupoBanme o0IIeMaTeMaTHYECKON KyIbTYPbl: YMEHHUE JIOTHYECKH MBICIHTD, 1aBaTh ONPEAEICHUS
OCHOBHBIX OOBEKTOB U MPOBOIUTH J10KA3aTEIbCTBA OCHOBHBIX YTBEPIKIICHHIA;

- (bOpMI/IpOBaHI/Ie YMGHI/Iﬁ U HAaBBIKOB HCIIOJIB30BaHHUA TCOPCTHUKO-IPYIIIIOBBIX MCTOAOB B 3ajJadax
KBaHTOBOM MEXaHUKU U TCOPUH I10JIA.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIE 3HAHUS, I0JTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYI0 TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 337a4  |o0iactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-5 Cniocoben yuactBoBarh B ipoBeneHun  |OIIK-5.2 O6nagaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIMTEPaTyphl, HAYYHBIX CTaTei
UCCIIeOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U JIPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYeCKHE METO/Ibl HCCIIEA0BAHUI, U
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
N3MEPHUTEIbHO-aHATUTUIECKON U
TEXHOJIOTUYECKOH amnmaparype

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh [MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTh HCIIOJIB3yEMBIX METOIUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei
METOJIOB

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



YMETB:

- ONpeieTIeHHe OCHOBHBIX alreOpanvecKuX CTPYKTYp: TPYIIIbI, KOJIbLA, TOJIS, ACCOLMATUBHBIC aJIreOphl
u anreOps! JIu, TMHElHbIe IPe/ICTaBICHHUS,

- OCHOBHBIE T€OMETPHUYECKHE MOHATHUS, HEOOXOOMMble Aisi Teopud rpynn JIM U ee NpuiioKeHUH
(moBepXHOCTH, MHOT00Opa3Hs, OCHOBBI TONOJIOTUH, KacaTelbHbIE BEKTOPA M IIPOCTPAHCTBA);

- IEHCTBUSA TPy, OHOPOIHBIE IPOCTPAHCTBA, HOPMAJIBHBIE MOATPYIIIIEL;

- knaccuyeckue rpynnsl JIu; I'pynnst Jlopenua u Ilyankape;

- 00LIYIO CTPYKTYPY MPENCTABICHUI YHUTAPHBIX U OPTOTOHAIBHBIX TPYIIIL.

- JI0Ka3bIBaTh OCHOBHBIE (PakThl TeopuH KoHeuHOMepHBIX npeactasienuit SL(2,C) u SL(3,C) (SU(2) u
SU@B));

- YMETb pacKiaabiBarh 3aganHoe npeacrasnenne SL(2,C) B npsiMyto CyMMy HENPHUBOIUMBIX;

- SIBHO CTPOUTH NPEICTABICHUSI OPTOTOHAJIBHBIX I'PYII B IMPOU3BOJIBHOI pa3MEpHOCTH, B TOM YHCIIE
CIIMHOPHBIE.

BJIAJIETh:

- TEH30PHBIMHU ITPOU3BENCHUSMH JIMHEWHBIX IPOCTPAHCTB U MPEICTABICHNN;

- METOJJaMH KOMIUIEKCHU(HUKALINH, OBEIIECTBICHUS U IIEpexo/ia K KOMIIAaKTHOH BEIECTBEHHOH (opme;

- MoayJIIMH BepMa 1 BECOBBIMHU Pa3noXKeHUSAMH MIPENCTABICHUI;

- METOIOM HHIYLHPOBAaHHBIX IPEACTABICHUN, MOHATHEM MAaJON IpyNIbl A aHalIu3a YHUTApHBIX
npencrasiaeHui rpymnisl [lyankape, BOSHUKaOMUX B KBAHTOBOM TEOPHUH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpynoeMKOCTb 110 BUaM YUE€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 AbcTpakTHbIe TPYIIIIBL, JIMHEHBIE 3 3 7
Ipe/CTaBICHUs, TEH30pHAs anredpa
) I[pynmer Jlu wu  guddepennupyembie 4 4 3
MHOrooOpasusi. KoMnakTHble rpymimbl
Kacarenpable anreOper Jlu u  ux
3 MpeCTaBICHHUS. [IpencraBpnenus 4 4 7
CTapIIero Beca
Crmuaopel m  anreOpel  Kinddopna.
WnaynupoBaHHbie MPECTABICHHS
4 4 4 8
anmrebp u rTpynn Jlu.  YHUTapHBIE
npencrasneHus rpynmnsl [lyankape
Hroro yacos 15 15 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 4 (Becennuit)

1. AGcTpakTHbIE TPYIIIbI, TUHEHHBIEC TPEACTABICHHS, TEH30pHAs anredpa



I'pynmer mpeobpa3oBannii u abcTpakTHbie TPynnbl. [pynmsl cummerpuid. [Ipumepsl. Onpenenenue
rpymnIbl, ToMOMOPGU3MBEI M M30MOP(HU3MBI TPYII, MOATPYIIIBI, HOpMallbHbIe moarpymnisl. O0pa3 u
anpo. ['pynna nepectaHOBOK, KOHEUHbIE TPyMIIbl. JInHEHHBIE 0TOOpaskeHNST MEKAY IPOCTPAHCTBAMH,
JIMHENHBIEe npeacTaBieHus. [Ipsamas cymMma M TEH30pHOE MPOU3BENECHUE JTUHEMHBIX IPOCTPAHCTB U
MpeCTaBICHUH,  JIMHEHHBIE  (QYHKIMOHANBI,  JBOHCTBEHHOE  IMPOCTPAHCTBO,  TEH3OPHI.
Kommiekcuukanusi ¥ OBELISCTBICHHE JIMHEHHBIX MPOCTPAHCTB, BeELIECTBEHHas (opma.
I'panyupoBka u QunbTpanus Ha JTUHEHHOM TpocTpaHCTBe. TeH3zopHas anreOpa. CUMMETpUYHBIC
TeH3opa. Anredpa [ paccmana.

2. I'pynmet JIn u auddepenunpyemsie MEHOrooOpasus. KoMmakTHbie rpymiibl

MHorooOpa3usi Kak IMOBEPXHOCTH B EBKJIUAOBOM IPOCTPAHCTBE. MMHUMAJIbHBIE CBEACHHUS W3
TOIIOJIOTUU U TE€OMETPHH: TOIIOJIOTHYECKOE MPOCTPAHCTBO, CBSI3HOCTD, HEMPEPHIBHBIE OTOOPaXKEHUS,
JIOKaJIbHbIE KOOPAMHATHI, INIQJIKUE OTOOpaKEHHs, KacaTelbHOE MPOCTPAHCTBO, AuddepeHmaibHble
¢opmbl n uaTerpupoBanue. Kinaccuueckue rpynmsl JIu GL(n), SL(n), O(n), SO(n), Sp(n), rpynmst
EBxinna, Jlopenmna u Ilyankape, rpynmer U(n) u SU(n). KomnakTHble Tpynmbl, yCpeAHEHHE IO
rpyTIie, MoJIHAS NTPUBOAUMOCTH MPEICTaBICHUN. PelyKTHBHbIE IPyMIIbI.

3. KacarenbHbie aJ'IF€6pI:I JIn n ux OpCaACTABJICHUS. HpeI[CTaBJ'IeHI/Iﬂ CTapuIcro Beca

Ces3p Mexay rpynnod Jlu wm amreOpodt Jlu anms MarpuuHbeIXx Tpynn. OKCIOHEHLUATBHOE
oroopaxenue. AnreOpel Jlu knaccuueckux rtpynn Jlu. [loHsaTue mnpepcTaBieHus aireOphl.
[IpuBonuMBle, HENPUBOAUMBIE U BIIOJIHE [PHUBOAMMBIC MpeACTaBICHUS. [ oMoMOpPPU3MBI
MpeCTaBICHHU, CIUIeTaroIue onepatopsl, temma [lypa. ®opma Kumummnara. [onynpocTsie anreOpsl.

Beca, Bekrop crapmero Beca. Teopus mpencrasnenwii sl(2,C) kak mpumep obmiero merona,
peanu3anus HENPUBOJUMBIX NIPEICTaBIEHUN Ha [TOJMHOMAX OT JABYX M TpeX IepeMeHHbIX. Marpuibl
[Naynmu. I'apmonndeckue nmonuHoMbl. ['apMonndeckuil ananu3 Ha cdepe. CBsA3b ¢ KBAHTOBOM Teopuei
ymioBoro MomeHnrta. Crpykrypa mnpencraBieHuii. Monmyns Bepma ans anre6oper Jlu  sl(2,C).
Peammzaumsa wmomynst Bepma anrebper Jlm sl(2,C) B mpocTpaHcTBE TNOJMHOMOB OT OIHOU
nepemenHol. Herpusoaumeie npeacrapnenns SL(n,C), SO(n).

4. CrnuHopsl u anre6pel Kmuddopna. UnaynupoBanHbie TpeacTaBieHus anreOp u rpynm Jlu.
VYHuTapHBIE TIpecTaBIeHus rpynnsl [lyankape

CooTHolleHUsT W accolmaThBHbIE aireOpel. Anrebpsl Kimmddopna. I[lpencraBnenust anredp
Kmudpdopna. Cesazp mexny anrebpamu Kmuddopna m marpuunbiMu  anreOpamu. CHHHOPBI.
CrimHOpHBIE MPEJICTABICHUS! OPTOTOHANBHBIX anreOp. [pymmer Spin(n).

WnnynupoBanneie mnpencrasieHuss anredp u rpynn Jlu. AnreOpsr Jlopernua u Ilyankape B n
n3Mepenusix. Knaccudukanus BurHepa yHuTapHbIX npencrtaBienuil rpymnmbl [lyankape. Manas
rpynmna. MaccuBHbIe ¥ 6€3MacCOBBIC TOJSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, Mel, TP HEOOXOIMMOCTH IPOEKTOP U IKPaH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Komnaxkraeie rpynmsl JIu u ux npeacraenenus [Texct]/[. I1. XKenobenxko, -M., Hayka, 1970
2. KBanroBast Teopus nons [Teker]. B 2 1. T. 1/C. Baitubepr , -M., ®uzmarnut, 2003

3. Bunbepr 3.b., Hauana anre0ps1, Mocksa 2002.
4. W. Fulton and J. Harris, Representation Theory. A First Course, Graduate Texts in Mathematics.
Springer-Verlag, New-York, 1991.

JomnonHutensHas auTeparypa



1. Beenenue B anre6py [Teket] : B 3 4. : yueOnuk ais By30B / A. U. Koctpukun .— M. : MITHMO,
2012 .— .— Y. 1 : OcHoBsI anrebpsl. - 2012, - 272 c.

2. Brenenne B anrebpy [Texct] : B 3 4. U. 3 : OCHOBHBIE CTPYKTYPHI alnreOphl : YUeOHHK /IS BYy30B / A.
. Koctpukun .— 2-e uzz., crepeotun. — M. : MITHMO, 2009, 2012 .— 272 c.

3. Jluneiinas anrebpa u reomerpust [ Tekct] : yueb. mocobue ans By3oB / A. W. Kocrpukus, 0. U.
Manus 4 2 - e uzn., nepepad. — M. : Hayka, 1986 .— 304 c.

4. Xamdpuc [Ix., BBenenue B reoputo anredp JIu u ux npeacrapieHui.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.edu.ru — penepanbHbiit mopran «Poccuiickoe o0pazoBaHHe.
http://benran.ru — 6uGMMOTEKA IO €CTECTBEHHBIM HaykaMm Poccuiickoll akaJieMHUU HayK.
http://www.i-exam.ru — eauHbIi mopTan MHTEpHET-TECTHpOBaHUS B cpepe 0Opa3OBaHHUS.

http://biblio.mccme.ru — anekTpoHHas 61OMMOTeKa MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO
MaTeMaTHYECKOTO 00pa30BaHUsL.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

http://xxx.lanl.gov/
http://inspirehep.net/

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerate M3ydeHUs NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUYCHHbIE 3HAHUS AJIs PELICHUs pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAaaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHsI OTIENBbHBIX TEM, BOINPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTALMAMHU
MIpenoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBIH KOHTPOJIb 3HAHUHM CTYAECHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 2

kBaTuuKkanus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 4 (BeCeHHUN) - DK3aMeH

PaspaGorunkm:

M.A. I'puropses, ka1 Gu3.-Mar. HAyK
M.H. Andumos, kanj. pus.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B HaMeyarb IyTH €€ PELCHUS

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OIMTK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 337a4  |o0iactu (cdepe) mpodeccHoHaANBHOM NesITeThHOCTH

npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-5 Cniocoben yuactBoBarb B ipoBeneHun  |OIMK-5.2 O6magaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIMTEPaTyphl, HAYYHBIX CTaTei
UCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U IPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYeCKHE METO/Ibl HCCIIEA0BAHU, U
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPHUTEIbHO-aHATUTUIECKON 1
TEXHOJIOTUYECKOH amnmaparype

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh [MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTh HCIIOJIB3yEMBIX METOIHUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesei
METOJIOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus JUCIUILIMHEL « TeopHst TPy U MPEACTABICHUY 00yJarOIIUNACS JOKEH:

3HATh:
- OTIpeieNICHNEe OCHOBHBIX alre0pandeckux CTPYKTYp: IPYIIIbI, KOJIbIIA, OIS, ACCOLIMaTUBHBIE alreOphl
u anreOps! JIu, TMHEHbIE TPEACTaBICHHUS;
- OCHOBHBIC T€OMETPHYECKHE IMOHATHS, HEOOXOAMMBIE Al TeopuH rpynn Jlu u ee mpuiioxeHUi
(moBepxHOCTH, MHOTOOOpa3usi, OCHOBHI TOIIOJIOTUH, KacaTelbHbIE BEKTOPa U MPOCTPAHCTBA);
- JIeficTBUSA IPYIII, OHOPOJHBIE IPOCTPAHCTBA, HOPMaJIbHbIE TOAPYIIIIBL;
- knmaccnueckue rpynns! JIu; I'pynmet Jlopenna u [lyankape;
- 00II1YyI0 CTPYKTYpY MPEICTABICHUN YHUTAPHBIX U OPTOTOHAIBHBIX IPYIIIL.
YMeThb:
- JIOKa3bIBaTh OCHOBHBIE (PAaKTHI TeoprH KoHeuHOMepHBIX npeactaiennit SL(2,C) u SL(3,C) (SU(2) u
SU@B));
- YMeTbh pacKiIaabIBaTh 3a1aHHOE npezacrasienHne SL(2,C) B mpsAMyI0 CyMMy HEPUBOANMBIX;
- SIBHO CTPOUTH MPEICTABICHHUS OPTOTOHAIBHBIX IPYNIl B MPOU3BOJILHON Pa3MEpHOCTH, B TOM YHCIIE
CIIMHOPHBIE.
BJIaJeTh:
- TEH30pHBIMU IPOU3BEIEHUSIMU JIUHENHBIX IPOCTPAHCTB U NPEICTaBICHU;
- METOaMHU KOMILUTEKCU(UKAIINY, OBEIIECTBICHNS U TIepexo/ia K KOMIIAaKTHOH BEIeCTBEHHOH (opme;
- MonynsiMU BepMa 1 BeCOBBIMHU Pa3IoKEHUSIMU IIPEACTaBICHUN;
- METOIOM HMHIYLHWPOBAaHHBIX NPEACTABICHUN, MOHATHEM MAJOH TPYMNIbl AJS aHAIM3a YHUTAPHBIX
npencrasiaeHuil rpynisl [lyankape, BOSHUKAIOIIMX B KBAHTOBOM TEOPHH.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BONPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllleMy KOHTPOJIIO
He npenycmorpeno.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst



KonTtponbHbIe BOTIPOCHI:
1) I'pymmer mpeoOpazoBanuii 1 aOCTPAKTHBIE TPYIIIEI.
2) I'pynimiel cummetpuit. [Ipumepsr.

3) Ompenenenue rpynmsl, romMmomopdusmMa u u3oMopdu3Ma Tpymnm, MOATPYNIEL, HOPMaIbHOMN
MO PYTIBIL.

4) O6pa3 u siapo romoMopdu3ma.

5) I'pynma mepecTaHOBOK, KOHEUHBIE TPYIITIBL.

6) JIuneitHpie 0TOOpaKEHUS MEX Ty TIPOCTPAHCTBAMHU, TUHEHHBIC TIPEICTABICHHMS.

7) llpsimast cymMa ¥ TEH30pHOE MIPOU3BEACHHUE JTMHEHHBIX MPOCTPAHCTB U MPEICTABICHHUIA.

8) [BoiicTBeHHOE mpencraBieHre. KoMIuiekCupUKanus 1 OBEIICCTBICHHE JIMHEHHBIX MPOCTPAHCTB,
BelllecTBeHHAas opma.

9) I'pagyupoBka u GuIBTpanus Ha JUHEHHOM TpPOCTpaHCTBe. TeH3opHas anreOpa. CUMMeETpHUUYHBIC
TEH30pa.

10) Anre6pa I'paccmana.
11) MHOroo0pasus Kak HOBEpXHOCTH B €BKIIMIOBOM IIPOCTPAHCTBE.

12) ba3oBble TOHSATHSA TOIOJOTHH: TOIOJIOTHYECKOE MPOCTPAHCTBO, CBS3HOCTH, HENPEPHIBHEIC
OTOOpaXKCHUSI.

13) JlokanbHbBIE KOOPUHATEI HA MHOTOOOPA31H, IaIKHe OTOOPAKCHHUS.

14) KacarensHoe mpocTpaHCTBO, uddepeHnnan oToopaxkeHusl.

15) Juddepennmanbasie GOPMBI B HHTETPUPOBAHUE.

16) Knaccuueckue rpynmst JIu GL(n), SL(n), O(n), SO(n) u Sp(n).

17) I'pynmer EBknuaa, Jlopenna u [lyankape, rpynmst U(n) u SU(n).

18) KomnakTHbIE€ TPYIIIBI, YCPEAHEHUE TI0 TPYIIIE, IOIHAS IPUBOJUMOCTH MPEACTABICHUH.
19) PenyKTuBHBIE TPYIIIIBL.

20) Anreopst JIn. Cesa3b Mexy rpynmoi JIu u anrebpoii JIn st MaTpuyHbIX TPYTIIL.

21) DKkcoHeHIHAIbHOE OTOOpaKEeHHE.

22) AnreOpst JIu knaccuueckux rpym Jlu.

23) Ilomstua mnpexnctasineHus anredpsl. [IpuBoaMMBIE, HENPUBOAMMBIE M BIOJHE IPUBOIUMBIC
MIpPENCTaBICHUS.

24) T'omoMop(hu3MBI IpeCTaBIECHHUH, CIUIETAIOIIKE onepaTopsl, Jemma Llypa.

25) ®opma Kunnunra. [Tomympoctsie anreOpsol.

26) Beca, BekTop crapiuero Beca, NpeACcTaBIeHHs CTapLIETo Beca.

27) Teopus npencrasnenuii sl(2,C) kak npumep obuiero merona. Marpunst [laymnm.

28) Peanu3zanust HenpuBOoIMMBIX npencTasieHuit sl(2,C) Ha monnHOMax OT ABYX U TpeX NEPEMEHHBIX.

29) I'apmonmnueckue MonMHOMBL. ['apMoHnveckuil aHanu3 Ha cepe. CBsA3b C KBaHTOBOW Teopueit
YIJIOBOI'O MOMEHTA.

30) Monyns Bepma s anre6per JIu sl(2,C). Peamuzanus momynst Bepma anreopst JIu sl(2,C) B
MPOCTPAHCTBE MOJTMHOMOB OT OIHOW TIEPEeMEHHOIA.

31) Henpusonumsie npeacrasienus SL(n,C), SO(n).
32) AccoumaruBHsie anreOpsl. O6pasytomue u cootHouenus. Anredpa Kinuddopaa.

33) IIpencrasnenust anrebpsl Kimuddopna. Ceasp mexny anredpamu Knuddopna m MarpudHbiMu
anrebpamu. CIUHOPBI.

34) CiuHOpHBIE TIPEICTaBICHUST OPTOTOHATBHBIX anreop. [pynmer Spin(n).
36) UnaynupoBaHHbIe pecTaBieHust aaredp u rpym Jlu.

37) Anreopwl Jlopenna u Ilyankape B n u3MepeHusiXx. YacTHIbI KaKk YHUTapHbIE HENPUBOTUMbBIC
npencrasneHus rpynmnsl [lyankape.

38) Knaccudukanus Burnepa yHuTapHBIX HEIPUBOAUMBIX MpeAcTaBieHui rpynmnsl [lyankape. Manas
rpymnmna. MaccuBHbIe 1 6€3MacCOBBIE TOJIS.

[TpumMepbl 3K3aMEHAITMOHHBIX OUJIETOB:

buner 1.

1. BeIpa3uTh CBOHCTBO YHUBEPCATLHOCTH KaK KOMMYTaTHBHYIO IHArpamMmmy.

2. Nokazatsb, uto SL(n), SU(n), U(n) cBs3HbL, a O(n) copepikar 1Be KOMIOHEHTHI CBI3HOCTH.
buner 2.



1. Haiitu pa3mepHOCTH (T.€. YMCIIO He3aBHCUMBIX mapameTpoB u3 noist K) mis rpynm SO(v) u O(V).
Haiitu siBHY10 mapamerpusanuio npoussosbHOro smementa SO(2,R) b O(2,R).

2. Iloka3zarp HemOCPeACTBEHHBIM BbIuncieHueM, uro oneparopsl E +, E - u H npeacrasmstor sl(2,C).
burer 3.

1. Haitftu opOuUTHl W TOArpyNIy CTaOMJIBHOCTU JJISi €CTECTBEHHOTO AeHCTBUS adPuHHON TpymIibl
IGL(n,R) B R*n.

2. K xakomy Buay MoxHO mpuBecTH MaTpuibsl R(g) BbiOOpom Oaszuca B V, ecnmu B V mmeercs
HEeTpUBHAJIbHOE HoamnpencTaieHue? To jxe B cilydae, €clld U3BECTHO, YTO IPEJCTaBIeHUE V BIIOJHE
MIPUBOJUMO.

burer 4.

1. Haiitu marpuunyto peanmsaumto rpymnmbsl [SO(1,1). Haiitu sBHy0 napaMeTrpu3anmio MaTpUIl
ISO(1,1) nezaBucumbiMu napamerpaMu. CKOJIBKO TaKUX MapamMeTpoB?

2. Jlokazare, uto B cnydae X=R m Y=R HempepsiBHOCTh 0TOOpaxeHuss X B Y KaK TOMOJIOTHYECKUX
MPOCTPAHCTB SKBUBAJIICHTHA HENPEPHIBHOCTU (PYHKLMH, 3aJ1al01Iel 0TOOpaXeHHE.

burer 5.
1. loka3zarb, 4TO TIOJIE pallMOHABHEIX YuceN Q He UMEeT HETPUBUATIHHBIX TTOATIONCH.

2. Haiitu ckansipHble Ipou3BeneHus Bcex 0a3ucHbIX BekTopoB v 0, v_1,..., v_n mpencrasnenns d’ n.
YOenuThces, 4To MOMyYeHHOE MPOU3BE/ICHHE JCHCTBUTENILHO HHBAPUAHTHO OTHOCUTENHLHO Su(2).

Kpurepun onennBanus

Onenka "ommuno" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIONIEMY
MHTEpeC K JaHHOW IPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBMIBHOE 00OCHOBAHME MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NPUMEHATh MOJYYCHHbIC 3HAHWS HAa NPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHITh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUHU 3aa4 JOCTATOYHO OOJIbILIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IMOKa3zaBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka "ynosierBoputenbHo" (3 Oayza) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIero o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.



Onenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a1ay.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Ouijery Ha YCTHOM »53K3aMEHE HE JIOJDKEH IIPEBBINIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



