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
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 3aceqanun Ousrex-kiacrepa akaJeMUUeCcKOl U Hay4HOH Kapbepsl 24.05.2022



AHHOTANMA

I'pynma - 3TO0 MHOXECTBO, Ha KOTOPOM 3aJaHa Ollepalus acCOLMATUBHOIO YMHOXKEHHUS C €IUHHULEH,
OTHOCHTEJIBHO KOTOPOH KaXAbli 3JieMeHT oOpatum. [pymibel 00pa3yroT ¢pyHAaMEeHTAIbHYIO anreOpandecKyro
CTPYKTYDY, (popManu3yIoIyo HOHATHE CUMMETPUH, U 110 TOW NMPUYMHE UTPAIOT UCKIIOYUTENIFHO BaXKHYIO
POJIb B MaTeMaTuke U ee MpuiokeHusx. [ pynms! JIn 0MHOBPEMEHHO SIBIISIIOTCS TIaJKUMU MHOTOOOpa3usMu U
€CTECTBEHHO BO3HUKAIOT B Ka4e€CTBE CUMMETPHM reOMETPUUECKUX MPOCTpaHCTB. JInHeapu3alus IpynnoBbIX
npeobpa3zoBaHuil NPUBOIUT K Ooratoil Teopun anredp JIu, koTopass BO MHOTOM MapajjielibHa TEOPHU TPYIII
JIn, HO TaKke MPENCTaBISET CaMOCTOSITEIbHBIN WHTEpec. AnreOpsl JIn mMeroT OoMblle MpeCcCTaBICHUN U
MPHUBOIAT K JAJIEKO UAYIIMM O0OOOIICHUSIM, HAIPUMED, TAKUM, Kak cynepaireops! JIu 1 KBaHTOBBIE IPYIIIbL.
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 mnpeicTaBieHne o Teopuu rpynn v anredp JIu. OOyduTh CTYIEHTOB OCHOBHBIM
METO/IaM PELICHHS 3a/ad [0 3TOMY pasfelly, CBS3aHHBIX C MPOOJIEMaMH TEOPETHYECKOW (DHU3MKH H
MaTEMaTHUKH.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYAINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBiser TMOWCK 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 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTAaBJICHHOM 1€ Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3ydbTaT KaKAO0T0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
NesITeIbHOCTH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4YHbIC 3HaHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyanamentanbibix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PpEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o00nacTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-4 CriocoOeH ycITenTHo peain30BhIBaTh OIIK-4.2 CrocobeH TpPUMEHATh 3HAHWS B 00JacTH
pellieHue MOCTaBIeHHOH 3a/1a4, IPOBECTH (U3KMKO-MaTeMaTHYeCKUX HAyK JUIS PEIICHUS TIOCTABICHHOM
aHaIHM3 pe3ylibTara U MPEJICTABUThH BEIBOIBI, 3aaun, (pOpPMyYIMPOBAHUS BHIBOJOB M OIEHKH ITOTYYCHHBIX
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B O0JIACTH pE3yNBTaToB

(hM3UKO-MaTeMaTHYECKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHH

OIIK-5 CriocoOeH 1 ToTOB K MOBBIIICHUIO OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,
KBaJTU(UKALMH, TPOPECCHOHAILHOMY POCTY U |IPO()EeCCHOHATIBLHOMY U IMYHOCTHOMY POCTY

PYKOBOZICTBY KOJUIEKTHBOM B cepe cBoei
po¢eCcCHOHANIBHON e TeIbHOCTH, TOJIEPAHTHO
BOCIIPMHUMAs COLIMAJIbHbIE, STHUYECKHE,
KOoH(pecCHOHANbHBIE U KYJABTypHBIC PAa3IUHs




[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

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

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

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

3HAThb:

YMETh

OCHOBBI TEOPHH Tpymil U anredp JIlu 1 ux npencraBieHui.

NPOU3BOAUTH BEIYUCICHUS C TPUMEHEHUEM TEOPUU TPYII U XU MPEIACTABICHUMN.
BJIAJIETh:

MaTeMaTHYecKuM ammapaTtoM Teopuu Tpynn u anredp Jlu

(U3MYECKUM 3a/1auam.

B INPUMCHCHHU K TI'COMCTPUUYCCKUM U

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 W MOMynpoCThIE anreOpsbl
JIn

Knaccuukanmuss momynpocTeix —anredp
JIn

Bemectennbie hopmbl anreop Jlu

IIpencrapneHust KOHEUHBIX IPYIIIT

IIpencrapnenust KOMIAKTHBIX [PYIIIT

O | XR0|Q|N| D

Koneunomepnsie npexacrasienus 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 npencrasienuss 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

Tomonornveckre rpynmbel W Tpynnbl Jlu, anreOpsl Jlu HHBapHAHTHBIX BEKTOPHBIX MOJIEH,
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

Paspemmmeie, u monynpocteie anredpsl JIu, pazinoxenue Jleu.

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 IJIaBHBIX U BEKTOPHBIX DPACCIOCHUSX. Teopus KaluOpOBOYHBIX mHoied u (usnka
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. Benenue B Teoputo anredp JIu u ux npexncrasnenuii, M.: MITHMO, 2003 — 216.

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)

Zoom, Skype

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



CryneHT, M3y4arollui JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YyabTaTC HU3YUCHUA AUCHUIUIMHBI CTYACHT HOJUKCH 3HATb OCHOBHBLIC OIPCACIICHUA W IOHATHA,
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 y4eOHOro Marepuala, TOATOTOBKY OTBETOB HAa BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepUaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTLIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOTO MaTrepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYET OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTeIio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



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
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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 CrnocobeH mNpuMeHSTh 3HaHUS B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
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 Crpemutrcs K TOJY4YEHUIO 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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAUECTBO pa3padoTaHHOU
MOJENN

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

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuioo pe3ylabTaToB
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 ammnapaToM Teopuu rpynn u anredp Jlu B IPUMEHEHHMM K T'€OMETPHYECKUM U
($u3MYECKUM 3a/1auam.

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

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marcepuraja npoBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

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

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. ®opmyna Kammbena-Xaycnopda.

2. Teopema Ilyankape-bupkrxodda-Burra.

3. Mepa Xaapa Ha rpynne JIu .

4. ®opma KnyunHra, mosynpocrora.

5. Teopema Ilerepa-Beitna st komnakTHOW rpynmnsl JIn.

6. bazuc l'ensdhanga-llelimaa st koHeuHOMEpHBIX TpeacTaBiernii SU(N).
7. Oneparop Jlamnaca Ha OTHOPOAHOM IIPOCTPAHCTBE.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM

1. [Tokasarp, uTo ckoOKa JIu acconmarrBHa TOT/Ia U TOJBKO TOTHA, KOT/a 00pa3 KOMMYTATOpa JISKUT B
neHTpe anreopsl Jlu.

2. Tlokazarh, 4TO TpeXMepHOE EBKJIHMJIOBO MPOCTPAHCTBO sBiseTcs anreOpodt Jlu oTHOcHTEnbHO
BEKTOPHOTO YMHOXKEHUS.

3. [locTpouts Tomomopduzm SU(2) ma SO(3).

4. Pa3noxuTh Ha HENPHUBOAUMBIC IPEICTABICHUS TEH30PHOE IMPOW3BEIACHHE NPUCOSAMHEHHOTO U
omnpenenstomnero npeacrasaeHust SL(N).

5. Ilokasars, 4TO KOpa3MepHOCTH IIEHTpa HeabeneBol anreops! JIu He MeHbIIe 2.

6. BBIUMCIINTG MPOU3BOIHBIN U HIDKHUH LIEHTPAJIbHBIN sl JaHHON MaTpuIHOH anreOpht JIu.

7. Knaccudunuposars Bce 2-mepHbie anreopst JIu.

8 Ilpoussectu penykuuio [enbdanga-llefitnuna ais npeacrasienus curuarypsl (5,4) rpymnmsr SO(5).

[Tpumeps! 3K3aMEHAMOHHBIX OMIIETOB

buner 1.

1. IlpeobpazoBanue Kanu.

2. [IpousBomHbI psif, pazpenumblie anreopst JIu.

buner 2.

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

2. Teopema Iletepa-Beiins 1t KOMOakTHBIX TPy JIM ¥ UX OAHOPOAHBIX MPOCTPAHCTB.
buner 3.

1. basuc Ilyankape-buprkxodda-Burra.

2. IlonHast MPUBOAMMOCTh KOHEYHOMEPHBIX ITPEACTaBICHUN MPOCTHIX KOMIUIEKCHBIX anreop Jlu.
buner 4.

1 I'pynmoBast anreOpa KOHEUHBIX IPYII.

2 Paznoxenne ['enbdanna-llelitimaa st mpeacTaBieHU 00IeH TMHEHHON TPYIIIIHL.
buner 5.

1 PaznoxeHue TEH30PHOTO TPOWM3BEIEHUS MpEACTAaBICHUN OOIel JuHelHON rpymmbl. Jluarpammer
HOmnra.

2. Csi3b MeXAy rpynnamu u anredpamu JIu. JlokanbHO U30MOPQHBIE TPYTIIHL. .

Kputepun onennBanus



Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh X Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3aj1a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka Xopomio 5 6ajuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW MpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOy4eHus, U
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(OpMyIHPOBKaX OCHOBHBIX IMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TPH PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKu B (popMyITupoBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

DK3aMeH TMpoBOIATCS B YCTHOH ¢opme mo Owieram. B Kaxkaom OwWiere mNpencTaBIeHO JiBa
TeopeTuueckux Bompoca. [lpu nmpoBexeHun 3auéra M 3K3aMeHa oOydaromemycs npenocrasisercs 30
MHHYT Ha TOAroToBKy. Ompoc o0yd4aromierocss He JOJDKEH IMPEBBIMIATh OJHOTO ACTPOHOMHYECKOTO
Jaca.



