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
110 HANPABJICHUIO: dotoHrKa 1 onTOMH(POPMATHKA
Npo(puIb NOATOTOBKH: DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U IByMEPHBIE MaTEPHAIIBI

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

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 obcyxnena Ha 3aceqannn Ousrex-knacrepa akageMHUueckol 1 HayuHoil kapeepsl 20.05.2024



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
3JIEMEHTaMHU TEOPHUU IPEACTABICHUN U MPUJIOKCHUIMHU K PU3NIECKUM MTPOodIeMam.

1. leau u 3apa4u

eap AUCUMNIMHBI
Beenenue B Teoputo rpynn u anre6p Jlu B o0beme, HeoOXxoqumMoM Oy Iy muM (HU3HKaM-TEOPETHKAM.

33]13‘[1/[ JAUCHUIIINHBI

CoopmupoBars mpencraBieHrne o Teopuu rpynn u anredp Jlu. OOyduuTb CTyZEHTOB OCHOBHBIM
METO/IaM PEILICHMs 3a/ad MO 3TOMY pas3zieiy, CBSI3aHHBIX C MPOoOJeMaMu TEOPETUYECKOH (HU3UKU U
MaTEMaTHUKH.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

VK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CUTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUS
MOCTABJICHHOM IIed Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3ydbTaT KaKAO0T0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIbHOCTH W Ha B3aUMOOTHOIIECHHS] YYaCTHHUKOB 3TOMN
NesITeIbHOCTH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 [lonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4d B o0nactu (POTOHUKH U ONITOMH(OPMATUKU

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
aHaJIN3 pe3yabTara U MPeACTaBUTh BBIBOBI, 3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
MPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yabTaToB

(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX

TEXHOJIOTUHI

OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KBalTU(UKAIMH, TPOPECCHOHAILHOMY POCTY U |KOJUIGKTUBOM B cdepe  cBoell  mpodeccHoHalIbLHON
PYKOBOZICTBY KOJJIEKTHBOM B cpepe cBoeit NesITeIbHOCTH

PO eCCHOHANIBHOM IESTENTbHOCTH, TONEPAHTHO |OITK-5.3 CrpemuTcss K TIONYyYEHHIO HOBBIX 3HAHUM,
BOCIIpUHUMAA COUHUAJIbHBIC, STHUYCCKHUC, HpO(’peCCI/IOHaHBHOMy Y JINYHOCTHOMY POCTY

KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

IMK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIIeJOBAaHHN




[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
OKCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH caMOCTOSATENBHO WJIA B COCTaBe
HAyYHOT'O KOJUIEKTHBA IIAHUPOBATH U MPOBOIUTH HAy4HBIC
HCCIIeIOBaHYsI B 001acT POTOHUKHU M ONTOMH(POpMATHKH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!

- OCHOBBI TeOpuH rpynmn u anredp Jlu u ux npeacraBieHui.
YMETB:

- IPOU3BOJIUTH BBIUNCIIEHNS C IPUMEHEHUEM TEOPHUH IPYII U XU NPEACTABICHUN.
BIIAJIETh:

- MAarcMaTU4CCKUM amraparoM TCOPUHU T'PYIIT U anre6p Ju B MNPUMCHCHUN K T'COMCTPHUYCCKUM H

(U3MYECKUM 3a/1auam.

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

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

Tema (pazmern) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

CeMuHapsl

JlaGopar. paboTsr

Koneunble u  MaTpuuHble
['pynmel npeobpazoBanuit

IpYIIIBIL.

['pynmet u anreGpst JIn

YHHUBepcaIbHbIC
anreOpbl

oOepThIBaroIe

Paspemmmbie M monmynpocTeie anredph
JIn

Knaccuukanmuss momynpocTeix —anredp
JIn

Bemectennbie hopmbl anreop Jlu

IIpencrapneHust KOHEUHBIX IPYIIIT

IIpencrapnenust KOMIAKTHBIX [PYIIIT

O | XR0|Q|N| D

Koneunomepnsie mnpencrasnenusi SU(2)
u SL(2, C) u ux anredp Jln

LS I S I I e
B I N I N B
(o2 W I SN I S I S B N

KoneunomepHsie
IIPOCTBIX Py

MMpCACTaBICHUA

N
N
o)

11

Koneunomepnsie mpencraBienust SU(N)
u SL(N) u ux anredp JIu

12

bazuc l'enpdanga-lletitimaa

13

I'pynner Jlopenna u Ilyankape u ux
IIPECTABICHUS

A~ |~ s

14

OpHOpOoAHBIE TPOCTPAHCTBA

w|l &[] &
<N I [&] &




15 |Css3HOCTB 5 5 7
Nroro yacos 60 60 75
ITonroToBka k 3K3aMeHy 30 gac.

OObwas Tpy1oEMKOCTb 225 4ac., 5 3ad.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (Ocennwii)

1. Koneunsle 1 Marpu4Hble rpyninsl. [ pynmns! npeodpa3oBaHuit

[pynmel, noarpynmsl, Gpakroprpymnisl. [TpuMeps! rpynn npeodpazoBaHuii.

2. I'pynmet u anre6pst JIn

Tomonornueckre rpynmel W rpynnbl Jlu, anreOpel JIM WHBapUaHTHBIX BEKTOPHBIX IOJIEH,
9KBHBAJICHTHOCTb KaTETOpHid Ipyi 1 anredp Jlu.

3. YauBepcasibHble 00epTHIBAIOLINE aIreOphl
YHuBepcanbHble 00epThiBaromue anreopsl anredp Jlu, reopema [lyankape-bupkrogda-Burra.
4. Pazpemnmeie U omynpocTeie anredpst Jln
Paspemmmeie, u nonynpocteie anreOpst Jlu, pazinoxenue Jleu.
5. Knaccugukanus nomynpocteix anreop Jlu
Knaccuduranus Kaprana nonynpoctsix anreop Jlu.
6. BemectBennsie ¢popmbl anreop Jlu
Bemectsennsie hopmel anredp JIu, komnaktaeie anreOpst Jlu.
7. IlpencraBneHuss KOHEYHBIX TPy
[IpencraBneHust KOHEUHBIX TPYII, CHMMETPUYECKasl rpymmna, ruarpammsl FOHTa.
8. IlpencraBieHust KOMIIAKTHBIX TPYI
[IpencraBneHus KOMIAKTHBIX TPy, pasnoxeHue Ilerepa-Beitns.
Cemectp: 4 (Becennuii)
9. Koneunomepnsie npeacrasnenust SU(2) u SL(2, C) u ux anre6p JIn
KoneunomepHnsle npencTaBiieHus MPOCThIX anreop Jlu..
10. KoneunomepHbI€ NpeACTaBICHUS TPOCTHIX TPYIII
Koneunomepnsie npencrasienus SU(2) u SL(2, C) u ux anre6p Jlu.

11. Koneunomepusie npenctasinenust SU(N) u SL(N) u ux anre6p Jlu




Koneunomepunsie npencrasienuss SU(N) u SL(N) u ux anre6dp Ju.

12. baszuc I'enbdanga-lleiitanna

Paspemmmebie u monmynpocteie anredpsr JIu, pasnoxenue Jlesu.

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

I'pynnst JIopenua u Ilyankape u ux npeacTaBieHuUs.

14. OnHOpOAHBIE MPOCTPAHCTBA

OnHOpOHBIE MPOCTPAHCTBA, ICHCTBHE TPYIIBLI HA PYHKIUAX, chepruieckie QyHKIIUH.
15. CBs1zHOCTB

CBS3HOCTH B IVIaBHBIX M BEKTOPHBIX paccioeHHsAx. Teopus KanuOpOBOYHBIX mojed M (usmka
3JIEMEHTApHBIX YaCTHULI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

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

OcHoBHas 1uTeparypa
1. I'pynmet u anre6psr JIu [Teker], yue6. nocobue ains By3oB/M. M. [locTaukos, -M., Hayka, 1982

2. CoBpemenHas reomeTpust [ Texcr] : MeTonbl 1 puitoskeHUs : yael. mocodue aiist yH-ToB / B. A.
Hy6posun, C. I1. HoBuxkos, 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

JlononHuTenbHAs TUTEpaTypa
1. Komnaxkraeie rpynmsl JIu u ux npeacraenenns [ Texct]/[. I1. XKenobenxko, -M., Hayka, 1970
2. llpencrasnenus penykruBHbIX anreop Jlu [Texct]//. I1. XKenobenko, -M., Hayka, 1994
3. Teopus npencrasinenuii 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 MPOOIeMaM, U31aTeNIbCTBO:
Enuropuan YPCC, 2002. 2018. — C. 504
5. Xamdpuc, [Ix. Beenenue B Teoputo anredp JIu u ux npeacrasienuii, M.: MITHMO, 2003

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Sapekc. Tenemoct, MTC-JInnk

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



CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJTYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

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

— peleHue 3aaad, MpeAaaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

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

BaxxHo 1oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTesto.

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA
npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
Du3Tex-KJIacTep aKaJeMUIecKoi n HayuyHO! Kapbepbl (CoBpeMeHHas pyHAaMeHTalbHas

MaTeMaTHKa)
Kypc: 2
KBaTuuKanus: MarucTp

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

4 (BeceHHwmil) - DK3aMeH

Pa3zpatGoTunk: AWM. Mynpos, kana. ¢pus.-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 cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAYyK

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

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuk M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 B 00nactu POTOHUKH U ONTOMH(OPMATUKU

OIIK-4 CriocoOeH ycIienHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHALHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEJIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHANTBHOM

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

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

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIIeJOBAaHHN

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

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
OKCIIEPUMEHTAIbHBIE METOIBl HCCIENOBaHUH B 00IacTh
($hoTOHHKH W ONTOWH(POPMATUKKM K KOHKPETHOW HAy4HOM
3aj1a4e ¥ MHTEPIPETUPOBATH MOTYYCHHBIC PE3Y/IbTaThI

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH caMOCTOSTEILHO WIA B COCTaBE
Hay4YHOTO KOJJIEKTHBA TUIAHUPOBATh M MPOBOAUTH HAy4HbIE
HCcCieoBaHus B 00acT (DOTOHUKU U OTITOMH(POPMATUKH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydeHus AMCIUTUIMHBL «I pynmbl ¥ anreOpsl JIn»y 00ydaronuiics JOIKeH:

3HATb:

- OCHOBBI T€OpUH rpyni u anreop JIu 1 ux npepcraBiIeHnH.

yMeThb:

- IPOU3BOUTH BBIYUCIIEHHS C IPUMEHEHUEM TEOPUU IPYIII U XU IIPEACTaBICHUM.

BJA€Th:




- MaTeMaTHYeCKUM aInaparoM TEOpuH rpymi U anredp JIu B NpUMEHEHMH K I'€OMETPUYECKHM 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

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

11 cemectp

1. ®opmyna Kammbena-Xaycnopda.

. Teopema Ilyankape-bupkrxodda-Burra.

. Mepa Xaapa Ha rpynmne JIu .

. ®opma KnyunHra, nosynpocrora.

. Teopema Ilerepa-Beina muist komnakTHON rpynmnsl JIn.

. [IpeacraBnenns KOHEUHBIX TPYII, CHMMETpHYECKas Ipymia, nruarpaMmsl FOnra.
. Knaccudukanus Kaprana nomynpoctsix anre6p Jlu.

. I[lokazare, 4TO KOpa3MepHOCTH LIeHTpa HeabeneBol anreOpsl JIu He MeHbIIe 2.
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. [lokazarsp, uTo ckoOka JIu acconmaruBHa TOTIA U TOJIBKO TOT/A, KOTJa 00pa3 KOMMYTaropa JIS)KUT B
neHTpe anreopsl Jlu.

10. TlokasaTh, YTO TpPEXMEpPHOE EBKIMJOBO MPOCTPAHCTBO sBiseTCs anredpod JIu OTHOCUTENHHO
BEKTOPHOTO YMHOXKEHUS.

12 cemectp

. basuc I'enpdanna-Lerimimaa st koHeuHoMepHbIX mpeactasaeHuin SU(N).

. Oneparop Jlamnaca Ha OHOPOAHOM MIPOCTPAHCTBE.

. Koneunomepusie npencrasnenus SU(2) u SL(2, C) u ux anre6dp Jlu.

. Koneunomepnsie npencrasnenust SU(N) u SL(N) u ux anre6op Jlu.

. I'pynnel Jlopenna u Ilyankape u ux nmpencTaBieHUs.

. [IpouszBectu penykuuto lenbdanga-Leiitnuna g npeacrapnerns curaatypsl (5,4) rpynmst SO(5).
. [locTpouts ToMmomopduzm SU(2) Ha SO(3).

. Pa3noxkuTh Ha HENpUBOAMMBIC NPEACTABICHUS TEH30PHOE NPOU3BEICHHE NPUCOCAMHEHHOIO WU
omnpenenstomnero npeacrasaeHust SL(N).
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9. DKBHBAJICHTHOCTH KaTeropHii rpymi u anredp Jlu.
10. I'pynmel, moarpymisl, paktoprpynmnsl. [IpuMeps! Tpynn npeodpa3oBaHH.

[IprMepbl KOHTPOJIBHBIX 3aJaHUM JUIS 3a4ETa

1. ITokazatp, uyTo cKkoOka JIu acconmaTuBHA TOTJa M TOJIBKO TOIZA, KOraa o0pa3 KOMMYTaTopa JIEKHT B
neHrpe anreops Jlu.

2. Ilokaszarh, 4TO TpeXMEpPHOE EBKJIHMIOBO MPOCTPAHCTBO sBisercs anreOpoil Jlu oTHOCHTENnbHO
BEKTOPHOI'0 YMHOKEHHUS.

3. Ilokasars, 4TO KOpa3MepHOCTh IIEHTpa HeabeneBol anreops! JIu He MeHbIIe 2.
4. BeraucinuTh MpOU3BOAHBIN U HIKHUHN [IEHTPABHBIN PsiJ] TaHHOW MaTpuyHOU anreOpsl JIu.
5. Knaccudunupoars Bce 2-mepHbie anreopst JIu.

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB

buner 1.

1. IlpeobpazoBanue Kanu.

2. [IpousBomHbIi psif, pazpenumblie anreopst JIu.

buner 2.

1 Knaccuduranus Kaprana npocteix anre6p JIu. Jlnarpammel J{piHKHMHA.

2. Teopema Iletepa-Beiins 1t KOMOaKkTHBIX TPy JIM ¥ UX OAHOPOAHBIX MPOCTPAHCTB.



buner 3.

1. basuc Ilyankape-buprkxodda-Burra.

2. IlonHast MPUBOAMMOCTb KOHEYHOMEPHBIX MTPEACTaBICHUN MPOCTHIX KOMIUIEKCHBIX anre0p Jlu.
buner 4.

1 I'pynmoBast anreOpa KOHEUHBIX IPYIII.

2 Paznoxenne ['enbdanna-llelimimaa uist mpeacTaBieHUi 00IeH TMHEHHON TPYIIIIHL.

buner 5.

1 Pa3znoxxeHre TEH30PHOTO MPOU3BEICHHS TPEACTaBICHU oO0IIel NUHEeWHOoW rpynmbl. J(uarpammsl
HOmnra.

2. Csi3b MexAy rpynnamu u anre6pamu Jlu. JlokanbHO U30MOpQHBIE TPYIIIHI.

Kputepun onennBanus

3auéT: oOyuaromemycsi CTaBUTCSI 3a4eT B COOTBETCTBHUHM C IPOAEMOHCTPHPOBAHHBIM YPOBHEM
MIOJITOTOBKH; OLIEHWBAaHWE IPOM3BOIUTCA HA YCMOTPEHHE MPENoJaBaTelii B COOTBETCTBHUH C
0COOCHHOCTSAMH JUCLUILINHBI U CIECAYIOIIUMH KPUTEPUIMH:

Ornenka "3auTeHO" - BBICTABISIETCS CTY/IEHTY, €CIIM OH B OCHOBHOM 3HA€T Marepuall, TpPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSITh [TOJyYeHHbIC 3HAHUS Ha IPAKTHKE.

Ouenka "He 3a4TeHO" - BBICTABISACTCS CTYACHTY, INOKa3aBlIeMy (parMeHTapHbBIN, pa3pO3HEHHBIN
XapakTep 3HAHHH, JOMYCKaIoNleMy OMIMOKH B (QOpPMYyIHpOBKax Oa30BbIX TMOHSATHHA, HapyIICHUS
JOTMYECKOW TIOCIEeNOBAaTeIbHOCTH B M3JIOKEHHHM IPOTPaMMHOIO MaTepuaia, ci1ado Biajeer
OCHOBHBIMHU pa3iellaMH y4eOHOH NpOrpaMmbl, HEOOXOAMMBIMU [UISl JalbHEWIIero oOydeHHs U C
TPYAOM MPUMEHSET MMOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

DK3aMeH:

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpamMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8 Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IeHKa XOopouro 6 0aIoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCHATD NOJTYUYCHHbBIC 3HAHNA Ha IMPAKTUKE, HO JOIYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajula - BBICTABIISETCS CTYIEHTY, NOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yIOBIETBOPUTENbHO 3 Oajula - BBICTABIISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HaHWW, AOMycKaroulemMy omHuOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BAaTEeIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU LTS ajbHEUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OreHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[TpomesxkyTouHas arrectanus mo aucuuiuinHe «[pynmbel u anreOpsr JIm» ocymecTBisieTcs B (opme
KOHTPOJIBHOH paboTel. KoHTponbHas paboTa MpOBOAXTCS B MUCbMEHHOH opMme.

DK3aMeH MpoBOAATCS B YCTHOH ¢Qopme mo Owmneram. B kaxkmom Owmiere mpencraBieHO Ba
TeopeTH4ecKux Borpoca. [Ipu mpoBeaeHun sk3ameHa oOydvaromiemycs npegocrasisercs 30 MUHYT Ha
noAroToBKy. Onpoc 00y4aronierocsi He JI0JDKEH MPEBHIIIaTh OTHOIO aCTPOHOMHUYECKOTO Yaca.



