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AHHOTANMA
Kypc comepxur OCHOBBI KBAaHTOBOW TEOpPHHM KaJTMOpPOBOYHBIX TIOJNICH, SBJISIOMICHCS OCHOBHBIM
MaTeMaTHYecKuM armapaToM ONHCaHUs BcexX (QyHAaMEHTAIbHBIX B3aMMOJCHCTBHI B MHKpomupe. Kypc
SIBIIIETCS YIIyOJIGHHBIM U TIPeIHA3HAYCH IS CTYACHTOB, CIIEIUAIN3UPYIONIUXCS B 00IaCTH TEOPETUUYECKOM

¢buznKH.
1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- TIOJy4€HHE CTYIAEHTaMH NPOYHBIX 3HAHWUN B 00JIACTH COBPEMEHHOW (M3HMKH 3JIE€MEHTAPHBIX YaCTHUII,
OCBOCHHE UMH KBAaHTOBOH TECOPHH KAaTMOPOBOYHBIX IOJICH, SBJISIOMICHCS OCHOBHBIM MareMaTn4eCcKUM

arraparoM  OIIMCaHUA

BCeX (yHIaMEHTAIbHBIX

B3aUMOJCUCTBUA B MHUKPOMHUPE, a TakKke

an/I06peTeHHe 0a30BBIX HABBEIKOB CaMOCTOSATEIIBHOMN Hay‘lHO—HCCJ’Ie)IOBaTeJ'IBCKOﬁ pa6OTBI.

33]13‘[1/[ JAUCHUIIINHBI

¢dopmupoBanre 0a30BBIX 3HAHUN B O0JIACTH TEOPETUUECCKOIN (PU3HKH 3IEMEHTApHBIX YACTHII;

00y4yeHHE CTYIEHTOB COBPEMEHHBIM METOIAM TEOPETUYECKOTO OMUCAHMS PA3IMYHBIX MPOIECCOB
(byHIaMEeHTaNIbHBIX B3aUMO/ICHCTBUI M HABBIKAM PEIICHUs COMyTCTBYIOIINX 3a/1a4;

(dbopMupoBaHuE y CTYIEHTOB MPO()ECCHOHAIBHBIX HABBIKOB, HEOOXOAMMBIX UM TPH IPOBEACHUH
UCCIICAOBAaHMM B 00JIACTH TEOPETHUECKON (PM3UKU B paMKaX BBIYCKHBIX pabOT Ha CTENIEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-6 Criocoben onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTb |
peaTn30BBIBATH MIPUOPUTETHI COBEPIIICHCTBOBAHUS
CcOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JIESTE€ILHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEIHHOCTH C e

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

pe3ynbTaraMu
OIIK-1.1 3HaeT ®W  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTalbHbIC

HAay4YHbIC 3HAHU B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQecCHOHANBHON AEATENbHOCTH

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

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

OIIK-5 Crioco0eH 1 roTOB K ITOBBIIIIEHUIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMAJIBHBIE, ITHUYECKHE,
KOH()ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs




npodeccuoHaIbHOMN IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMaAs COLMAIbHBIE, STHUUECKHUE,
KOH(peCCHOHAIbHBIE U KYJIbTYPHBIE Pa3Indus

OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

I[IK-1.2 CnocobeH  BbIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIu)
SKCIIEPUMEHTAIBHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

(dyHIaMeHTaIbHbIC B3AaUMOICHCTBYUSI B MUKPOMUPE;

MPUHIIMI JIOKAJIbHOHW KaINOPOBOYHON WHBAPHAHTHOCTH;

HpaBHiIa TIOCTPOSHHUS KaTMOPOBOYHO-MHBAPHAHTHBIX JIarPAaH)KHAHOB;

TEOPETUKO-TPYIIIIOBOE U TEOMETPUIECKOE OITMCAHNE KIIACCHYECKUX KaTMOPOBOYHBIX TTOJICH;
0COOCHHOCTH KJIACCHUYECKOW TMHAMHUKY KaJIMOPOBOYHBIX ToJiel (Bropas Teopema Herep);
0000IIEHHY IO TAMUJIBTOHOBY TMHAMUKY CHCTEM CO CBSI3SIMH;

METO/IbI KBAHTOBAHUSI CHCTEM CO CBSI3SIMU;

MpaBUJia KBAHTOBAHHS KQJIMOPOBOYHBIX TEOPH METOAOM (DYHKIIMOHAIFHOTO HHTETPUPOBAHHS;
reOMETPUYECKYI0 HHTepIIpeTaluio aerepMunanta danneesa-Ilomnosa;

toxxaectBa CiraBHoBa-Teiiiopa U X pojib B JOKA3aTeIbCTBE MEPEHOPMUPYEMOCTH KaTMOPOBOYHBIX

TEOPUI;

a¢dext Xurrca U JOKa3aresbCTBO MEPECHOPMUPYEMOCTH CIIOHTAHHO HApYIICHHOW HeabeneBon

KamuOpOBOYHON TEOPHUH.
YMETb:

3¢ PEeKTUBHO NPUMEHSATH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE AT peleHns pyHIaMEeHTaIbHBIX U
MPUKJIAAHBIX HAYYHBIX 33/1a4 B O0JIACTH COBPEMEHHON TEOPETHUECKON (PM3UKU DIIEMEHTAPHBIX YacTULL.

BJIAJIETh:

TEXHUKOW TMOCTPOCHHUsS JarpaHKhuaHa KaauOpOBOYHOW TEOPHH IO 3aJaHHOW KaTUOpPOBOUHOM

rpymre;

MpaBUIIAMH BBIOOpa KAIMOPOBOYHBIX YCIOBUH;
METOJOM (YHKIIMOHAJIBLHOTO MHTETPHPOBAHMS B KBAaHTOBOH TEOpHUHU MOJs (B JIarpaH)KEBOM M
TraMHJIBTOHOBOM (hopMaliu3max, mo O030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM);
TEXHHKOW MOCTpOeHHs d(P(PEKTHBHOTO KBAaHTOBOT'O JIarpaHKHaHa JUIs 3alaHHOM KaJuOpOBOYHON

TPYMIIbI ¥ BEIOPaHHOW KaTHOPOBKU;

MCTOAOM BBCIACHUSA AYXOBBIX INMECPCMCHHBIX B KBAHTOBYIO TCOPHUIO HeaOeIeBBIX KaJ'II/I6pOBO‘IHBIX

TOJICH;

METOOM HocTpoeHus npasui PeilHMana U1 KaIMOPOBOYHOM TEOpHH, 3aJaHHON KaJTuOPOBOUYHON
IPYIIOi, KaTMOPOBOYHBIM yCIOBHEM U HAOOPOM TOJICH «MaTepun»;

TEXHUKOU Iepexofia OT OJHON KAIMOPOBKH K APYTOil IPU KBAHTOBAHWN KAJIMOPOBOYHBIX TECOPU;

METOJJaMU OIHMCAHMsI TONOJIOTHYECKH HETPUBHAJIBHBIX HOJIEBBIX KOH(QUrypanuii TUIa MOHOIOIEH

‘T XoodTa-Ilonskosa.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

No Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




Beenenue. DyHAaMEHTalIbHbIE
B3aUMOJECICTBUS B MHKPOMHpE, UX
IpyMNIbl CAMMETPHUU U KBAHTOBO-II0JIEBOH
(dhopmanuzm.

[mobanbHble W JIOKaNbHBIE CHMMETPHH.
[IpuHmMn nokajdpbHOW KaIMOPOBOYHOM
VHBapUaHTHOCTHU U €TO CIEACTBHSL.

DneMeHTBI TEOpUH rpymI JIn
(reomeTpudecKue ACTICKTHI).
Jlarpamxkuan HeabeseBoi
KaJIMOPOBOYHOH TEOPHHU.

OCOOEHHOCTH KJIACCMYECKOW AWHAMHUKHU
KanuOpoBOUYHBIX monieii. Bropas Teopema
Herep u ee cnenctsus.

O0001IeHHas TraMUIGTOHOBA JIUHAMUKA
cucteM co cBsa3siMu. Ckooku [upaxka.

OmepaTopHOE KBaHTOBAaHHE CHCTEM CO
CBSI35IMU TIEPBOTO U BTOPOTO POJA.

KBantoBaHue cucreM co  CBA3AMHU
METOJIOM (YHKIHOHATBHOTO
HUHTETrPUPOBaHUSI.

l'amunbTOHOBO Omumcanue HealeleBbIX
KanuOpoBouHbIX  Teopuid. CBsi3u B
(ha30BOM MPOCTPaAHCTBE.

Brei6op kanubpoBku. HeogHozHauHocTH
I'pubosa.

10

KBanToBanue HeabeneBoi
KamrOpoOBOYHOU TEOpUU METO/IOM
(YHKIIMOHATIBHOTO MHTETPUPOBAHMUSL.
[lepexon oT KyITOHOBCKOW KaJIMOPOBKU K
JOPEHIEBCKOH B (pyHKIMOHAIEHOM
UHTerpaie.

11

Herepmunant danneepa-Ilonosa u nomus
nyxoB. ['eomeTrpruueckas MHTepIIpeTaIlus
nerepmuHanta @anneena-Ilonosa.

12

[lpapuna deiinmana B HeabeneBon
TEOpPHUU TOJSI B PAa3HBIX KaJIMOPOBKaX H
IUISL pa3HBIX HAOOPOB TOJICH MaTepuu.

13

YHUTapHOCTH KBaHTOBOU TEOPUHU
HeabeJeBoro KaluOpOBOYHOTO TIONS B
pasHbIX KanuOpoBKax. OyHKIIMOHAIBHBIN
UHTErpajl B KBAaHTOBOW MeEXaHUKE U B
KBaHTOBOH Teopuu mnond. JlarpanxkeB u
raMUJIBTOHOB (bopManu3Msl.
UnterpupoBanne 1o  OO30HHBIM U
I'PacCMAaHOBBIM IIEPEMEHHBIM.

14

ToxnectBa CrnaBHoBa-Teitmopa u  ux
PoJIb B JI0Ka3aTeIbCTBE
MEePEHOPMHUPYEMOCTH KBAaHTOBOH TEOPUH
HeabeJeBbIX KaJTMOPOBOYHBIX MOJICH.

15

MoHoOIOI1 B HEAOCIEBBIX TCOpUIX.

1

Wtoro yacos

15

45

30

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)




Cemectp: 1 (Ocennuii)

1. Beenenue. ®dyHnameHTanbHbIE B3aUMOAEHCTBUS B MMKPOMHUpPE, MX IpYMNIbl CUMMETPUHU U
KBaHTOBO-TI0JIEBOU (hopMan3M.

bazoBblie amemenTsl CTaHIAPTHOW MOZAETH: MOKOJICHUS, (GyHIaMeHTa bHbIe (PEPMHOHBI (JICITOHBI
KBapKd) W KajduOpoBOYHbIE O030HBI — TIEPEHOCUYUKH (YHJAMEHTAIbHBIX B3aUMOICHCTBUI
(amexTpocnadoro u cuiIbHOTO), 6030H Xurrca. KannOpoBouHbIE cHMMETpHH, JIe)Kallue B OCHOBE
CranpmaptHoii Mozenu. KBaHTOBas Teopus IMOJsl M DJIEMEHTapHbIC YacTULBL Maeum cTpyHHOro
noaxoaa K 00beAMHEHHIO BCEX B3aMMOICHCTBHIA, BKIIIOUAs TPABUTALIUIO.

2. I'moGanbHBIE U JTOKaNbHbIE cUMMETpUU. [IpuHIUT TOKaIbHOW KaTuOPOBOUYHOW MHBAPUAHTHOCTH U
€ro CJIEICTBHUS.

Ponb cuMMerpuii B TeopeTHYecKOW (HU3MKE M, B YACTHOCTH, B TeOpHH (DyHIAMEHTaIbHBIX
B3auMOJIeHCTBHUNA. [7100anbHbIe U JIOKAJIBHBIE CUMMETPHHM M WX CIEACTBUA (3aKOHBI COXPAaHEHUS U
¢uKcHpoBaHUE JarpaHKHaHa B3auMoAeHcTBHs). JlokanbHass KannOpOBOYHAS HMHBApUAHTHOCTH —
OCHOBA BCEX TEOpUH QyHIaMEHTAIbHBIX B3aUMOACHCTBHM.

3. Dnementbl Teopuu rpynn Jlu (reomerpuueckue acrekThl). JlarpamkuaH HeaOeneBoi
KanuOpOBOYHON TEOPHUH.

I'pynmer Jln kak maakwe mMHOTOOOpasusi. OmpeneneHue Tpymibl JIM MO CTPYKType KacarelbHOTO
MPOCTPAHCTBA K €AMHUYHOMY 3JIEMEHTY rpymnisl (1o ee anreope JIn). Anrebpa JIu — nefictBurensHoe
JTUHEHHOE TPOCTPaHCTBO ¢ MeTpHuKkoi Kummuara. OcHOBHBIE (akThl, KacarolIUecs KOMITAKTHBIX (B
YacTHOCTH, YHHUTapHbIX) rpynm. IlocTpoeHne Ha TpyNIoOBOH OCHOBE JlarpaHKuaHa HeaOeleBOM
KamuOpOBOYHON TEOPHUH.

4. OcoOeHHOCTH KJIaCCHYECKOW MHAMHKHM KalMOpOBOYHBLIX Tonel. Bropas teopema Hetep u ee
CIIEICTBUSI.

CrnencTBus JIOKAIBHOW KaTUOPOBOUHOW CHMMETPUU IS ypaBHEHHWH Oiijiepa B KaTHOPOBOYHBIX
TEOpUSIX M 3aKOHAX COXPAHEHWUS; CBSI3W B KOHQUIYypauUMOHHOM M (Pa30oBOM MpPOCTpPAaHCTBaX U
ocobeHHocTu GpopmynupoBkH 3agaun Komm. Bropas reopema Hertep.

5. O6001eHHas TaMAIIBTOHOBA TUHAMUKA CHCTEM co cBsi3siMu. CkoOku [lupaka.

['aMHIBTOHOBO OIMCAHUE CHCTEM C CHHTYSIPHBIMH JlarpamkuaHamu. OOOOIIEHHBIE YypaBHEHHS
lamunbTOHA, CBSI3U MepBOTO U BTOporo ponaa. Ckobku Jlupaka xak ob6obmenne ckobok [lyaccona na
CHCTEMBI €O CBs3sMH. CBSI3U U JIOKAJIbHBIE CHUMMETPHUH.

6. OnepaTopHoe KBAHTOBAHUEC CUCTCM CO CBA34AMU IICPBOTO U BTOPOI'O poaa.

KaHoHnyeckoe KBaHTOBaHME CUCTEM CO CBA3SIMM IIEPBOIO M BTOPOIO poJa IEPEXOiOM K
penyuupoBaHHOMY (a30BOMY HPOCTPAHCTBY (pa3pelleHHe cBs3el). YdeT CBsA3el MepBOro poia B
KBaHTOBOU Teopuu 1o Jlupaxy.

@OYHKIMOHAJIBHBIA MHTETPal B KBAHTOBOM MEXAaHUKE M B KBAHTOBOW Teopuu moJjs. JlarpaHxes u
raMHJIBTOHOB (OpMann3Mbl. IHTEerpupoBanue o 6030HHBIM U TPACCMaHOBBIM IIEPEMEHHBIM.
DeiiHMaHOBCKOE MHTETPUPOBAHUE MO BCEM ITyTAM B KBaHTOBOH MEXaHUKE B KOH(PHUTYypaLIOHHOM H
¢dazoBoMm mpocrtpancTBax. [IpencraBnenue npousBojsiiero (yHKIUOHaNa st QyHKOui [puHa B
KTII B Buae wuHTerpaja Mo BCEM INOJSIM B JIATPAH)KEBBIX M T'aMUJIBTOHOBBIX MEPEMEHHBIX.
WnTerpupoBaHue 10 KOMMYTHPYIOLUIMM W AaHTUKOMMYTUpYROIIMM InepeMeHHbIM. Craryc
¢yHkunonansHoro unrerpana B KTIL.

7. KBaHTOBaHHE CUCTEM CO CBI3SIMH METOAOM (bYHKI_H/IOHaJ'IBHOFO HUHTCTPHUPOBAHUA.



KBaHTOBaHWE  HE3aBUCHUMBIX  JMHAMUYECKHX  IEpPEeMEHHBIX  (peAayuupoBaHHOe  (hazoBoe
MIPOCTPAHCTBO) METOJIOM (hYHKITMOHATILHOTO HWHTETPUPOBAHUSL. Pacnpoctpanenue
(YHKIIMOHATTLHOTO HMHTETPUPOBAHUS Ha Bce HCXOAHOe (a3oBoe MpocTpaHCTBO. JlerepMUHAHT
danneeBa-Ilomosa.

8. [aMHIIETOHOBO OIMCaHUE HEaOCIEBBIX KaJ'II/I6pOBO‘lHBIX TeOprI. CBs13u B (1)a3OBOM MMpOCTPAHCTBC.

Kanonnyeckuii raMuIbTOHMAH U TEHEPUPOBaHUE CBsized B (a3oBOM mpocTpaHcTBe. 3akoH [aycca.
HHBOMIOTUBHOCTH CBsI3€i B KATMOPOBOUHBIX TEOPUSIX.

9. Beibop xanmubpoBku. Heomno3naunoctu [pubosa.

TpeboBanus, HaKIagbIBaeMble Ha KaluOpoBouHbIe ycioBusa. KymoHoBckast kanmuOpoBka. [ paHuuHBIC
yclnoBusi Ha  KaaMOpOBOUHBIE TpeoOpa3oBaHMsA, HAKJIaAblBaéMble Ha HPOCTPAHCTBEHHOU
0ECKOHEYHOCTH, U OHO3HAYHOCTh PELICHHUSI COOTBETCTBYIOLINX AU depeHInanbHbIX ypaBHEHUH.

10. KsantoBanume HeaOeleBOH  KamMOpPOBOUHOW  TEOpUHM  METOAOM  (DYHKIIMOHAIILHOTO
UHTErpupoBaHus. [lepexox OT KyJIOHOBCKOH KaJMOPOBKM K JIOPEHIIEBCKOH B (PyHKIMOHAIEHOM
UHTETpae.

OyHKUMOHATBHBIA HHTErpan JUisi NPOU3BOIAIIETO (PyHKIMHMOHAlAa B KyJOHOBCKOH (YHHUTapHOI)
kamnbpoBke. [lepexon k koBapwanTHOU kanmuOpoBke. [Ipuem Danneepa-llonosa (TmpeacraBieHne
€IVMHUIIBI B BUJIE MHTErpajia Mo KaauOpOBOYHOHN Tpymie).

11. derepmunant danneena-Ilonosa u nons nyxos. [eomeTpudeckas UHTEpIIpETALUS ICTEPMUHAHTA
danneesa-Ilonona.

leomerpuueckas wHTepnperanus JerepmuHanta @anueeBa-IlonoBa. CkoOku  Jlarpamxa.
“Oppuctryeroe’”’ mocTpoeHue GyHKINOHATBFHOTO HHTErpalia B JIarpaH)XeBOM (hopMaliu3Me.

12. IlpaBuna deiinmana B HeaOeeBOM TEOPUH OIS B Pa3HBIX KaIMOPOBKax M AJISl pa3HbIX HAOOPOB
[I0JIEN MaTepuH.

BoeiBog mpaun delinmana gt HeaOelleBOM KaarOpPOBOYHOW Teopuu (KyJOHOBCKasl KamHOpOBKa,
kaimOpoBka JlopeHIa, akcuanbHas KaTuOpoBKa). YUeT IMoJieiH MaTepuu Ui pa3HbIX MYJIBTUILICTOB.

13. YHHUTapHOCTH KBAHTOBOM TEOPHH HEAOENEBOTO KaJIMOPOBOYHOTO MOJISI B Pa3HBIX KalUOpPOBKAX.
@OyHKIMOHATIBHBIA MHTETPaJ B KBAaHTOBOH MEXaHWKE M B KBAaHTOBOW Teopuu mois. JlarpamxkeB u
raMHJIBTOHOB (hopMasin3Mbl. IHTerprpoBanue no 6030HHBIM U IPACCMAaHOBBIM IIEPEMEHHBIM.

Ponp nyxoBeIX moneil B mpoOneMe YHUTapHOCTH (KOHKPETHBIE MPHUMEPHI PacueTOB B HHU3LIMX
HOpPSIIKaX TEOPUH BO3MYIIECHUH). YHUTapHbIE KaTuOpOoBKU. Jl0Ka3aTebCTBO YHUTAPHOCTH B OOIEM
ciydae (0e3 UCTIOIb30BaHUs TEOPUH BOSMYIIICHUH ).

DeiiHMaHOBCKOE MHTEPUPOBAHUE O BCEM MYTSIM B KBAHTOBOW MEXaHUKE B KOH()HUTYpallMOHHOM U
¢dazoBoMm mpocrtpancTBax. [IpencraBnenue npousBojsiiero (yHKIUOHaNa st QyHKOui [puHa B
KTII B Buae wuHTerpaja Mo BCEM IOJSIM B JIATPAH)KEBBIX M T'aMUJIBTOHOBBIX MEPEMEHHBIX.
WuTerpupoBanre 10 KOMMYTHPYIOIIMM W aHTHUKOMMYTHPYIOIIMM mepeMeHHbIM. Craryc
¢yHkunonansHoro uarerpana B KTIL.

14. ToxxpectBa CnaBHoBa-Teiiiopa 1 UX poiib B JOKAa3aTENbCTBE MEPEHOPMUPYEMOCTH KBAaHTOBOMN
TEOpUH HeaDENEeBBhIX KATMOPOBOUHBIX MOJICH.

[lepenopMupyeMOCTh KBAHTOBOM TEOPUHN KaTMOPOBOYHOIO IOJISl U KaTMOpPOBOUHAS HHBAPUAHTHOCTh
HAa KBaHTOBOM ypoBHe. JlokazarenbcTBO ToxaectB CnaBHoBa-Teisiopa  (MCIoNb30BaHHE
(YHKLIMOHAILHOTO MHTErpUpOBanus). KBaHTOBBIE aHOMANTMK B KaTMOPOBOYHBIX TEOPHUSIX.

15. Monononu B HeaOeeBbIX TEOPHSIX.



Monomnonmu [lupaka wu IllBuHrepa B abeneBoil KaJIMOPOBOYHOW Teopuu. MoHomomu ‘T
Xoodra-IlonsikoBa B HeabeneBbIX MOACISIX M UX (PU3HUECKHE TPUITOKEHHSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

HeobxonumMoe o6opynoBaHue /ISt JICKIHNA U MPAKTHUECKUX 3aHITHN: KOMIBIOTED U MYJIBTUMETUIHOE
o0opynoBanue (IPOEKTOP).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Kimaccnueckue kanubpoBouHbie mofist : bozonnsie Teopuu [Texct] / B. A. PybGakos -
M.JIMBPOKOM,2016
2. BBenenne B KBaHTOBYIO TEOPHIO KaMOpoBouHbIX mosiel [Teker]/A. A. CnaBuos, JI. /1. ®anees, -M.,
Hayka, 1988
3. Kamu6posounsie moins [Tekcr]/H. I1. Konomnera, B. H. Ilonos, -M., Atomuszaar, 1980
2. CnasnoB A.A., ®annees JI.JI. BBefieHre B KBaHTOBYIO TEOPHIO KATMOPOBOUHBIX MOJICH. 2-€ U3/, -
M.: Hayxka, 1988.
4. KsanToBas Teopus kKanuOpoBodyHbIX nojieid. CO. crareit. [lepeBop ¢ anri. mox pea. H.IT.
Konomnnesoil. - M.: Mup, 1977.
5. Hecrepenxo B.B., Uepssko A.M. CunrynapHsie Jarpamxuansl. Kimaccuueckas nuHaMuka u
KBaHTOBaHue. Jlekumu s Mmononbix yaenbix. OSSN P2-86-323, Jlyona, 1986.

JlomomHUTEIbHAS IUTEpaTypa
1. Beenenue B Teoputo kBaHTOBBIX Tofiel [Tekct] : [yue6. mocobue mis By30B] / H. H. boromo6os, /1.
B. lllupkoB .— 4-e uzn., ucnp. — M. : Hayka, 1984 .— 600 c.
2. Jlekumuu 1o kBaHTOBOM MexaHuke [ Tekcr] = Lectures on quantum mechanics : [y4e6. mocobue st
By30B] / [1. A. M. lupak ; tiep. ¢ auri. A. I. MuporoBa .— M. : Mup, 1968 .— 84 c.
3. KBanTOBas MexaHHWKa U HHTETpaIbI 10 TpaekTopusiM [Tekcr] : [yue6. mocobue aist By3oB] / P.
Oeitaman, A. Xubc ; iep. ¢ aant. . M. bapnura, 1O. JI. O6yxoBa ; mox pex. B. C. bapamenkoBa .— M.
: Mup, 1968 .— 382 c.
4. KoHTUHYabHBIM HHTETpal B KBaHTOBOW MexaHuke [Tekct]| = Path integrals in quantum
mechanics/K. 3unn-)XXrocren , -M., ®usmariaut, 2006

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

HNudopmanmonnslie pecypcebl: JJocTynHbIE Yepe3 HHTEPHET KypPHAIBI 10 (PU3HKe DIIEMEHTAPHBIX YacTHI]
(Teopernueckas u marematudeckas ¢usuka, [lucema B XJKOTD, YOH, Physical Review D, European
Physical Journal C, Journal of High Energy Physics, Lecture Notes in Physics, Nuclear Physics B,
Physics Letters B, Physics Reports, Reviews of Modern Physics).

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonumoe nporpammuoe odecniedenne Adobe Acrobat Reader.

ObecrieueHue caMOCTOSTETLHON paOOTHI: IOCTYI K OMOMMOTEKe U 6a3aM JJAaHHBIX 110 )KypHAaIaM
Teopernueckast u MaTemarndeckas usuka, [lucema B XKOT®D, YOH, Physical Review D, European
Physical Journal C, Journal of High Energy Physics, Lecture Notes in Physics, Nuclear Physics B,
Physics Letters B, Physics Reports, Reviews of Modern Physics.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaObOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOTO Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NPEAHA3HAUYECHHBIX [T
CaMOCTOSITEILHOTO U3YUCHHSI,;

— pelieHue 3a/1ad, MpeiaracMbIX CTyJICHTaM Ha 3aHTHSX;

— MOJITOTOBKY K BBITIOJHEHUIO 3aJ]aHUH TIPOMEXYTOYHOH aTTeCcTalllu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JUCITUILIUHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydaeMOro mMarepualna, a He MEXaHHYeCcKOro ero 3armoMmuHaHus. [lpu
3aTPYINHEHWN W3yYCHUS OTIEIBHBIX TEM, BOIPOCOB, CJIEIyeT OOpamiarhCs 3a KOHCYJbTAIMSAMH K
MPETIoIaBaTeINo.



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 QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: B.B. HectepeHnko



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €€

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

pe3yabTaraMu
OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBPHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CnocobeHn aHanmu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIIOCOOBI
peleHus

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TpaHUIIBl TIPUMEHUMOCTH MOTYy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycrenHo peanu30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIC Pa3Inyuusl

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3y4aeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL «KBanToBas TCOpHUA KaJII/I6pOBO‘lHBIX TIOJICH 06y‘lalOH.IPII>iCH JOJIKCH:

3HAThb:




(byHIaMeHTalIbHbIE B3aUMOJICHCTBHS B MUKPOMHUPE;
MPUHIIMI JIOKAJIbHOHW KaINOPOBOYHON WHBAPHAHTHOCTH;
MpaBWJIa TOCTPOEHUS KaTMOPOBOUYHO-MHBAPUAHTHBIX JIarPaHKHAHOB;
TEOPETUKO-TPYIIIIOBOE U TEOMETPUIECKOE OITMCAHNE KIIACCHYECKUX KaTMOPOBOYHBIX TTOJICH;
0COOCHHOCTH KJIACCHUYECKOW TMHAMHUKY KaJIMOPOBOYHBIX ToJiel (Bropas Teopema Herep);
0000IIEHHY IO TAMUJIBTOHOBY TMHAMUKY CHCTEM CO CBSI3SIMH;
METO/Ibl KBAHTOBAHHS CHCTEM CO CBSI3SIMH;
MpaBUJia KBAHTOBAHHS KQJIMOPOBOYHBIX TEOPHA METOAOM (DYHKIIMOHAILHOTO HHTETPUPOBAHHS;
TeOMETPUYECKYI0 HHTepIIpeTaluio AerepmunanTa @agneena-Ilonosa;
toxxaectBa CiraBHoBa-Teiiiopa U X pojib B JOKa3aTeIbCTBE MEPEHOPMUPYEMOCTH KaJTMOPOBOYHBIX
TEOPUI;
apdexr Xurrca u I0Ka3aTeIbCTBO MEPEHOPMUPYEMOCTH CIIOHTAHHO HApYyIICHHOW HealeneBoit
KamuOpOBOYHON TEOPHUH.
yMeThb:

3¢ PEeKTUBHO NPUMEHSATH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE AT peleHns pyHIaMEeHTaIbHBIX U
NPUKIIaJHBIX HAYYHBIX 3a/1a4 B 00JIACTH COBPEMEHHOW TEOPETHYCCKOM (DPU3UKH IIEMEHTAPHBIX YaCTHII.
BJIA/IETh:
TEXHUKOW TMOCTPOCHHUsS JarpaHXKhaHa KaauOpOBOYHOW TEOPHH IO 3aJaHHOW KaTUOpPOBOUHOM
TpyIIe;
MpaBUIIAMH BBIOOpa KAIMOPOBOYHBIX YCIOBUH;
METOJOM (YHKIIMOHAJIBHOTO MHTETPHPOBAHMS B KBAaHTOBOH TEOpHUHU MOJs (B JIarpaHKEBOM M
TraMHJIBTOHOBOM (hopMaliu3max, o 6030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM);
TEXHUKOW MOCTpOeHHs d()(PEKTHBHOTO KBAaHTOBOT'O JIarpaHKHaHa JUIsS 3alaHHON KaJuOpOBOYHON
TPYMIIbl ¥ BEIOPaHHOW KaTHOPOBKU;
METOJIOM BBEJCHUS yXOBBIX IEPEMEHHBIX B KBAHTOBYIO TEOPHIO HEAOENIEBBIX KaJIHOPOBOYHBIX
TOJICH;
METOJOM NocTpoeHus npaswin DeitHMana U KaTMOpPOBOYHON TEOPHH, 331aHHON KaIMOPOBOYHOM
IPYIIOi, KaTMOPOBOYHBIM yCIOBHEM U HAOOPOM TOJICH «MaTepun»;
TEXHHUKOH TIepexo/ia OT OHOM KaIMOPOBKH K IPYToi IPH KBAHTOBAHWHU KaJTHOPOBOYHBIX TEOPHUH;
METOJJaMU OIHMCAHMsI TONOJIOTHYECKH HETPUBUAJIBHBIX IOJIEBBIX KOH(QUrypauuii TUIa MOHOIOIEH
‘T XoodTa-Ilonskosa.

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

[Ipumepsl TeM KypcoBBIX padoT:

@dyHaaMeHTaNbHbIE B3aUMOJCHCTBHUSA B MUKPOMHUPE.

Bropas treopema Herep. Toxxnectsa Herep. CBsi3u B KOHQUTYPaLIMOHHOM ITPOCTPAHCTBE.
Craryc (pyHKIIMOHAJIBHOTO MHTETPajia B KBAHTOBOM TEOPUH MOJIS.

[lepenopMupyeMOCTh CIOHTAHHO HApYIIEHHON KaJIuOpPOBOUHON TEOPHH.

wkwbh -

Momnononu ‘T XoogTta-Ilonsikoa B HeabeneBbIX KaTMOPOBOYHBIX MOJCIISX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS cllauu AU depeHIIMpoBaHHOTO 3a4eTa B 9-0M cemecTpe:
DyHAAMEHTAJIbHbIE B3aUMOJEHCTBUS B MUKPOMHUPE.

Habop dynnamentanbabix momneit B CTraHAapTHON MOJIEIH.

[MpuHIMT TOKANTEHOW KaTHOPOBOYHON HHBAPHAHTHOCTH.

['pynmet JIu, ux anreOpsl U CTPYKTYpHBIE KOHCTAHTHI.

BoccranoBnenue rpyninsl 10 CTPYKTYpPHBIM KOHCTaHTaM.

Mertpuka Kwnuara B anreope JIu. Komnakrasie rpymmst Jlu.

MuBapuanTHOE UHTErpUpOBaHuUE 110 Tpynne. Mepa Xaapa.

e AN O M

Bropas Teopema Herep. Toxxnecrsa Herep. CBsi3u B KOHDUTYPAIIMOHHOM MTPOCTPAHCTRBE.
9. JlokanbHble CUMMETPUHU U BBIPOXKICHHOCTD JIaIpaH)KUaHa.
10. TTocTanoBka 3aga4un Koty Juist KamuOpOBOYHBIX MOJIEH.

11. O6oOmIeHHasT TaMHIBTOHOBA JIMHAMHKA JUIS BBIPOXJICHHBIX JarpaHkuaHoB. CBs3W TMEPBOTO U
BTOporo poaa. CkoOku Jlupaxa.



12. IlpaBuna KaHOHMYECKOIO KBAHTOBAHUS [UI CHCTEM CO CBS3sIMM. MeTox peayLupOBaHHOIO
(ha3oBOTO MPOCTpPAHCTBA.

13. Yder cBs3ei mepBoro poga Ha KBAHTOBOM ypoBHE 1o [{upaxy.

14. KBanroBasg MexaHHMKa Ha f3bIKe (PYHKIMOHANBbHBIX HHTErpanoB. JlarpanxeBa W raMujIbTOHOBA
(hOpMYITUPOBKH.

15. TlpomsBopsimuit ¢yHkimonan juist pyHkiuii [puna B cranmapraoit KTII u ero mpejacrasienne
(YHKIMOHAIIBHBIM HHTEIPAJIOM IO BCEM TIOJISIMY.

16. MnTerpupoBanue 1o 6030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM.

17. HTerpaiisl rayCCOBCKOTO THUIA 10 KOMMYTHPYIOIIUM U aHTHKOMMY THPYIOLIUM [I€PEMEHHBIM.

18. Craryc ¢pyHKUMOHATIBHOTO HHTErpalia B KBAHTOBOW TEOPHUHU TOJSL.

19. KBantoBaHue cucrem co CBSI3IMH METOAOM (PYHKIIMOHAIBHOTO HHTETPUPOBAHUSI.

20. Hetepmunant ®anneesa-Ilonosa, ero reomeTpryeckas HHTEPIPETALUS.

21. 'amunbsTOHOB (hOpMaIN3M JUTsE KaTMOpPOBOUHBIX moJieil. CBsi3u B (pa30BOM MPOCTpPaHCTBeE.

22. Bri6op kanuOpoBKH, HEOAHO3HAYHOCTHU [ prboBa.

23. KpanroBanue Hea0eneBOil TEOpUM METOAOM (PYHKIMOHAIBHOTO WHTETPUPOBAaHUS B (Pa3oBOM
IIPOCTPAHCTBE.

24. llerepmunant ®anneesa-Ilonona, mosus gyxoB.

25. OYHKIHUOHANBHBIA MHTETpAN JUIsl KATHOPOBOYHON TeOopHH B JarpamkeBoM (opmanm3me. [Ipuem
®danneesa-llomosa (BeieneHne 00beMa KaTHOPOBOYHOMN TPYTIITHI).

26. IIpaBuna deiinmana Ui HeabeneBol KaTMOPOBOYHOM TEOPHH B KOBAPHAHTHOW KalHOPOBKE.

27. OcobeHHOCTh aKCHAbHON KaTHOPOBKU.

28. Jloka3zaTenbCTBO YHUTAPHOCTH B KBAHTOBOW TeOpHH HeabeseBa KaaubpoBouHoro nojsi. Pons ayxos
B 9TOM JI0Ka3aTeJIbCTBE.

29. ToxnectBa CnaBHoBa-Teisiopa Kak ClieICTBUE KAIMOPOBOYHON MHBAPHAHTHOCTH HA KBaHTOBOM
YPOBHE; HX POJIb B 10Ka3aTeIbCTBE IEPEHOPMHUPYEMOCTH KBAHTOBOW He-a0eseBOW TEOPHH.

30. KannOpoBo4HbIE aHOMAJIHH.

31. I'enepupoBanue Macchl KaTHOPOBOUHBIX MOJIEH ¢ MOMOILBIO AdexTa Xurrca.

32. ®uznyeckue MpeanoChUIKN AJIs1 UCIIONIb30BaHus A dekTa Xurrca B 3JeKTpociadoi Teopuu.

33. [lepeHOpPMUPYEMOCTH CIIOHTAaHHO HApyIIEHHON KaJIMOPOBOYHOMN TEOPHUH.

34. Monomnonu ‘T Xoogra-Ilonskosa B HeabeneBbIX KaTHOPOBOYHBIX MOJEIISX.

Kputepun oniennBanus
Onenka "ommuno" (10 Gasos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKH
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPAKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ormnmuuno" (8 0aioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTU3UpPOBaHHbIC, [IYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomio" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJyYECHHBIC PE3YIIBTAThI.
Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYLIECTBY HM3J1araeT €ro, yMeer IPUMEHTh I0JyYyeHHbIC 3HAHMUS Ha IPAKTUKE, HO JIOIYCKAaeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.



Onenka "ymoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLICHUs] JIOTHYECKOM IOCIEe0BaTeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3JesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI ajbHENUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeyJOBIETBOpUTENBHO" (2 Oaiia) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOIMYCKaeT rpyOble OIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

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

[Ipu mpoBeneHUH OLIEHWBAHUS 3HAHUI OOyYaromeMycs MpPEJIOCTABISIETCS BpeMsl Ha IOATOTOBKY Ha
yCMOTpeHue 5sk3aMeHaropa. Ompoc olyuwaromerocs mo OwieTy He JO/DKEH IPEBBIATh OIHOTO
acTpoHOMHYECKOro 4yaca. OICHWBaHWE 3HAHHU MPOHM3BOIUTCS B COOTBETCTBUH C BBIIICYKa3aHHBIMU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUIIIIMHBL.



