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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: I'pynms! 1 anredpst JIn
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QyHnaMeHTaILHOW MaTeMaTHKH

Kypc: 2
KBaJIMpUKALS: MarucTp

Cemectpbl, HOpMBI IPOMEIKYTOUHON aTTECTAIHH:
3 (ocenHui) - 3auet

4 (BeceHHwmil) - Dx3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy cocrasuin: A.W. Mynpos, kaH. ¢pu3.-MaT. HayK

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl pyHaaMeHTanbHoa Maremaruku 28.03.2025



AHHOTANMA
I'pynma - 3TO0 MHOXECTBO, Ha KOTOpPOM 3ajlaHa OIepalys acCOLMATUBHOIO YMHOMXEHHsI C CIUHUIIEH,
OTHOCHTEJIBHO KOTOPOH KaXAbli 3JieMeHT oOpatum. [pymibel 00pa3yroT ¢pyHAaMEeHTAIbHYIO anreOpandecKyro
CTPYKTYDY, (hopManu3yromyto NOHITHE CUMMETPUH, U 10 3TOH MPUYMHE UTPAIOT MCKIIOYUTEIHHO BAXKHYIO
POJIb B MareMaTuke U ee npuioxeHusx. [ pynnsl JIn 0qHOBPEMEHHO SIBIISIOTCS DIIaJKUMH MHOTOOOpa3usiMU U
€CTECTBEHHO BO3HUKAIOT B Kau€CTBE CUMMETPUH I'€OMETPUUECKUX IIPOCTPAaHCTB. JIuHeapu3anus rpynmnoBbix
npeobpa3zoBaHuil NpUBOIUT K Ooratoil Teopumn anreOp JIu, koTopas BO MHOTOM HapajuiesibHa TEOPUU TPYIII
JIn, HO Takke MpEACTaBIsSET CAMOCTOATENbHBIN UHTEepec. AnreOpsl JIu uMeroT Oonbliie MpeACTaBICHUN H
MPHUBOIAT K JAIEKO MAYIIMM OOOOILEHUSIM, HAapUMep, TAKUM, Kak cyrnepaiureopsl JIu u KBaHTOBBIC TPYIIIIHI.
JlaHHBI Kypc sBISETCS BBEJACHHWEM B Teopuio Tpymnmn u anreOp Jlu teoputo momympocthix anrebp Jlu c

QJICMCHTaMU TCOPUHA Hpe,I[CTaBJ'IeHI/Iﬁ " IPUJIOXKCHUSIMHU K (1)I/ISI/ILICCKI/IM np06neMaM.

1. leau u 3apa4u

eap AUCUMNIMHBI

Beenenue B Teopuro rpymnm u anre6p JIu B o0beme, HeoOXoauMOoM OyayLIM (PU3HKaM-TEOPETUKAM.

33]13‘[1/[ JAUCHUIIINHBI

CdopmupoBath npeacTaBiIeHUE O TEOPUU TPyII U anredp Ju.

O6y‘lI/ITB CTYACHTOB OCHOBHBIM MCTOAAM PCHICHUSA 3a/1a4 110 3TOMY pa3Cily, CBA3aHHbIX C Hp06HeMaMI/I

TEOpeTUUECKOi (PU3NKN U MaTEMaTHKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETCHIINH

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIA pe3ylbTaT KakIOT0 M3 HHUX W OILEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeTbHOCTH

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB




OIIK-5 Crioco0€eH 1 roToB K IOBBIIIIEHUIO
kB (puKaIy, mpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit

HpO(l)eCCI/IOHaJIBHOf/'I ACATCIBHOCTHU, TOJICPAHTHO

BOCIIpUHUMAs COLIUAJIBHBIC, STHUYCCKHC,
KOH(l)eCCI/IOHaJIBHBIe " KYJIBTYPHBIC pa3JINYUsL

OIIK-5.3 Crpemutrcs K TOIYyYEHHUIO HOBBIX
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

3HAHWUH,

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.1 CriocobeH HaxoauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyOJIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUIX

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

OCHOBBI TEOPHH Tpymil U anredp Jlu 1 ux npencraBieHui.

YMETB:

MMPOU3BOAUTDL BBIYUCIICHHUA C IPUMCHCHHUCM TCOPUU I'PYIIT U XU Hpe,Z[CTaBJIeHI/II\/’I.

BJIAJIETh:

MAaTCMaTUYCCKUM arraparoM TCOpUHU TPYyHIl U anrer Ju B MNPUMCHCHUN K TI'COMCTPHUYCCKHUM U

(U3MYIECKUM 3a/1auam.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
KoneuHble ¥  MaTpuuHBIC  TPYIHIIBIL.
1 . 3 3 3
['pynmet npeobpazoBanuit
2 ['pynmet u anreGpst JIn 3 3 3
3 YHUBepcanbHbIe o0epThIBatOIINE 4 4 4
anreOpbl
4 Pa3pemmiMble M moOMynpocThie anredpbl 4 4 4
JIn
5 Knaccudukanuss momynpocteix —anredp 4 4 4
JIn
6 Bemectennbie hopmbl anreop Jlu 4 4 4
7 [IpencraBneHust KOHEUHBIX TPYIIT 4 4 4
8 [IpencraBneHuss KOMIAKTHBIX TPYIIIT 4 4 4
9 Koneunomepnsie mnpeacrasnenusi SU(2) 4 4 6
u SL(2, C) u ux anredp Jln
10 Koneunomepnsie MPEICTABICHUS 4 4 6
MPOCTHIX TPy




1 Koneunomepnsie mpencrasienust SU(N) 4 4 6
u SL(N) u ux anredp JIn

12 |basuc l'enbhanpa-Lleituna 4 4 6

13 I'pynner Jlopenna u Ilyankape u ux 4 4 7
IIPECTABICHUS

14 |OgHOpOAHBIE IPOCTPAHCTBA 5 5 7

15 |Css3HOCTB 5 5 7

Nroro yacos 60 60 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (OceHnwii)

1. Koneunsle 1 Marpu4Hble rpyninsl. [ pynns! npeobpa3oBaHuit
[pynmel, noarpynmsl, Gakroprpymnisl. [TpuMeps! rpymnn npeodbpazoBaHuii.
2. I'pynmet u anre6pst JIn

Tomonornveckre rpynmel W rpynnbl Jlu, anreOpel JIM WHBapUaHTHBIX BEKTOPHBIX IOJIEH,
9KBHBAJICHTHOCTH KaTeTOpHid Ipyi 1 anredp Jlu.

3. YauBepcasibHble 00ePTHIBAIOLINE AIreOph

YHuBepcanbHble 00epThiBaromue anreopsl anredp JIu, reopema [lyankape-bupkrogda-Burra.
4. Pazpemnmsie U omynpocTteie anredpst Jln

Paspemmmeie, u nmonynpocteie anreOpst JIu, pazinoxenue Jlesu.

5. Knaccudukanus nomynpocteix anreop Jlu

Knaccuduranus Kaprana nonynpoctsix anreop Jlu.

6. BemectBennsie ¢popmbl anreop Jlu

Bemectsennbie hopmel anredp JIu, komnaktHbie anreOpst Jlu.

7. IlpencraBneHus: KOHEYHBIX TPy

[IpencraBneHust KOHEUHBIX TPYII, CHMMETPUYECKasl rpymmna, ruarpammsl FOHTa.
8. IlpencraBieHust KOMIIAKTHBIX TPYI

[IpencraBneHus KOMIAKTHBIX TPy, pasnoxeHue Ilerepa-Beitns.

Cemecrtp: 4 (Becennuit)

9. Koneunomepnsie npeacrasnenust SU(2) u SL(2, C) u ux anre6p Jln

KOHe‘lHOMGpHBIG MMpEACTaBJICHUA ITPOCTBIX aﬂre6p Jn..




10. KoneuHoMepHbIE PEACTABIEHUS TPOCTHIX TPy
Koneunomepunsie npencrasienus SU(2) u SL(2, C) u ux anredp Ju.
11. Koneunomepusbie npenctasnenus SU(N) u SL(N) u ux anre6p JIn
Koneunomepunsie npencrasienuss SU(N) u SL(N) u ux anre6op Ju.
12. baszuc l'enbdanga-1leiitanna

Paspemmmeie, u monynpocteie anredpsl JIu, pazinoxenue Jleu.

13. I'pynmst Jlopennia u [lyankape u ux npeacTaBlieHUs

I'pynnst JIopenua u [lyankape u ux npeacTaBieHuUs.

14. OnHOpOAHBIE MPOCTPAHCTBA

OnHOpOHBIE MPOCTPAHCTBA, ICHCTBHE TPYIILI HA PYHKIUAX, chepruieckie QyHKIIUH.
15. Ces1zHOCTB

CBs3HOCTM B IVIAaBHBIX M BEKTOPHBIX paccioeHHsAx. Teopus KanuOpOBOYHBIX mojed M (usmka
9JIEMEHTApHBIX YaCTHULI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. I'pynmet u anre6psr JIu [Teker], yue6. nocobue ainst By3oB/M. M. [locTaukos, -M., Hayka, 1982
2. CoBpemenHas reomeTpus [ Tekcr] : MeTonbl 1 puiIoskeHUs : yael. mocodue aiist yH-ToB / B. A.
Hy6posun, C. I1. HoBukos, A. T. ®omenko .— M. : Hayka, 1979 .— 760 c.
3. Hcaes A. I1., Py6axoB B. A., Teopus rpynm u cummetpuii. Koneunsie rpynmsl. [pynmsl u anredpst
JIn. — Mocksa, Poccus: URSS, 2018. — C. 504

JomonaurtensHas nureparypa
1. Komnaxkraeie rpymmsl JIu u ux npeacraenenus [ Texct]/[. I1. XKenobenxko, -M., Hayka, 1970
2. llpencraenenus penykruBHbIX anreop Jlu [Texct]//. I1. XKenobenko, -M., Hayka, 1994
3. Teopus npencraninenuii rpynm u ee npunoxenus [Tekcr]. B 2 . T. 1/A. bapyr, P. Ponuka , -M.,
Mup, 1980
4. Xamepmem M., Teopust rpymin U ee npuMeHeHHE K PU3NIECKUM MPOoOIeMaM, U31aTeNIbCTBO:

Enuropuan YPCC, 2002. 2018. — C. 504
5. Xamdpuc, [Ix. Benenue B Teoputo anredp JIu u ux npexacrasnenuii, M.: MITHMO, 2003 — 216.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)



Zoom, Skype
9. MeTonnueckue yKa3anus /s 00y4al0IUXCs 10 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

CryneHT, M3y4arollui IUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMIHbIX 3a4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— NpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAgaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHanus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpENoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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 QpyHraMeHTaTbHOW MaTeMaTuKu

Kypc: 2

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
3 (oceHHui) - 3a4eT

4 (BeceHHmit) - DK3aMeH

Pa3paborunk: A.U. MynpoB, ka1, Qu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0OJacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B ob0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usyduenus aucuuiuinabl «Ipynmsl u anredpst JIn»y o0ydaromuiics JOIKeH:

3HAThb:

OCHOBBI TEOPHH Tpymil ¥ anredp JIlu u ux npencraBieHui.

yMeTh:

MNPOU3BOAUTDL BBIYUCIICHHUA C IPUMCHCHHUCM TCOPUU I'PYIIT U XU HpeHCTaBHeHHﬁ.

BJIaJd€Th:




MaTeMaTHYECKUM aIlapaToM Teopud rpynn U anredp JIu B NpUMEHEHMH K TeOMETPUYECKHM H
($u3MYECKUM 3a/1auam.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeuenp koHTpoONIBHBIX BompocoB (11 cemecTp):

. @opmyna Kamnbena-Xaycnopda.

. Teopema Ilyankape-bupkrxodda-Burra.

. Mepa Xaapa Ha rpynmne JIu .

. ®opma KnyunHra, nosynpocrora.

. Teopema Ilerepa-Beina muist komnakTHON rpynmnsl JIn.

. basuc I'enpdanna-Llerimimaa st koneuHoMepHbIX mpeactasaeHuin SU(N).
. Oneparop Jlamnaca Ha OHOPOAHOM IIPOCTPAHCTBE.

0 NN N bW~

. [lokazarsp, uTo ckoOka JIu acconnaruBHa TOTIA U TOJBKO TOT/A, KOTJa 00pa3 KOMMYTaropa JIS)KUT B
neHTpe anreopsl Jlu.

9. Tloka3zarh, 4TO TpPEXMEpPHOE CBKJIHMJOBO MPOCTPAHCTBO sIBIsETCS anreOpoit JIu OTHOCHTETHHO
BEKTOPHOTO YMHOXKEHUS.

10. IToctpouts romomopduzm SU(2) Ha SO(3).
[Tpumeps! 6uneros (11 cemectp):

burer 1.
1. IlpeoOpaszoBanue Kanu.
2. IIpousBonublii psaf, pazpemnmblie anreopst Jlu.

burer 2.
1 Knaccuduxanus Kaprana npocteix anre6p JIu. J{uarpammel J{piHKHHA.
2. Teopema Iletepa-Befins s KOMIakTHBIX Tpyni JIM 1 UX OAHOPOAHBIX MMPOCTPAHCTB.

[lepeuenp kKOHTpONIBHBIX BOIpocoB (12 cemectp):

1. Pa3noxxuTh Ha HENPUBOAMMBIC NPEACTABICHUS TEH30PHOE MPOU3BEICHHE NPUCOCAMHEHHOIO WU
omnpenenstomnero npeacrasaeHust SL(N).

2. INokazark, 4TO KOpa3MEepHOCTh IIeHTpa HeabeneBol anreOpsl JIu He MeHbIIe 2.

3. BbIUMCINTEG MPOU3BOIHBIN U HIDKHUH LIEHTPAJIbHBIN sl JaHHON MaTpuIHOU anreOpht JIu.

4. Knaccudunmposars Bce 2-MepHbie anreOpsl JIu.

5. llpoussectu penykmuio ['enbdanga-lleiitniuna ams npeacrasienus curHarypsi (5,4) rpynmst SO(5).
6. basuc Ilyankape-buprkxodda-Burra.

7. llonHas IpUBOIUMOCTh KOHEUHOMEPHBIX MPEACTABICHUN MPOCTHIX KOMIUIEKCHBIX anreop JIu.

8 I'pynmoBas anredpa KOHEUHBIX TPYIIL.

9 Paznoxenue [enbdanga-llediTnuna Ui npeacrapieHnii o0mIel JIMHEHHON TPyIIIbI.

10 Paznoxenne TEH30pPHOTO NMPOM3BEACHUS TMPENCTaBICHUI 00IIel JInHeHHOoN rpynmbl. J(narpammbl
HOmnra.

[Tpumeps! 6uneros (11 cemectp):

burer 1.



1. BbIUucInuTh MPOU3BOAHBIN U HIDKHUH IEHTPAIBHBIN sl JaHHON MaTpuIHOH anreOpht JIu.
2. Knaccudunmposars Bce 2-MepHbie anreOpsl JIu.

buner 2.
1. Paznoxenue I'enbdanna-1lefitniuna as npeacrasieHnii 001IeH IMHEHHON TpyIIIbL.

2. PaznoxeHne TEH30PHOTO MPOMW3BEJCHHS IMPECTaBICHUA OOIIel JMHEWHOW Tpymibl. JlmarpaMmmsl
HOmnra.

Kpurepuu onieHuBaHus
Ouenka oramyHo 10 OamioB - BBICTABIISICTCA ~ CTYICHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEJIMETHOH 00IACTH, MPOAEMOHCTPUPOBABIIEMY YMEHUE YBEPEHHO M TBOPYECCKH
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Oumenka omMyHO 9 Oa/IoB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHnH, ¢ HEKOTOPBIMU HEI0UETaMHu.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTUKE, HO HEIO0CTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Ouenka xopoio 6 0ajioB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOMyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPbIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs Ha MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TMOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuaia, HO P 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJbHEWIIEro OOydeHHs, U
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajla - BBICTABISETCS CTYIEHTY, NOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IporpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.
OueHka HEyIOBIETBOPUTENHHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBIIl He 3HAaeT OoJiblIel yacTu
OCHOBHOTO cOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.
OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep )KaHusl y4eOHOW MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiole NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

DK3aMeH IpOBOASTCA B yCTHOM (hopme 1o Ouieram.

B kaxmom Guiiete npeacTaBieHO ABa TECOPETUYECKUX BOMPOCaA.

[Ipu nmpoBeneHunu 3a4éra u 3K3aMeHa oOydaromemycs npegocrasisgercs 30 MUHYT Ha ITIOATOTOBKY.
Omnpoc obyuaronierocs He TO/HKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



