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YTBEPKAEHO
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110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
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kadeapa pyHIaMEHTANbHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA

Kypc: 1
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AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
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ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: B.B. HectepeHnko

[Iporpamma obcyxieHa Ha 3acefjanny Kadeapsl GyHIaMEHTATBHBIX W MPUKJIAIHBIX TPo0iIeM (PU3HKH MUKPOMUPA
25.05.2020



AHHOTANMA

Kypc comepuT OCHOBBI KBAaHTOBOW TEOPUHM KaJHMOPOBOYHBIX TMOJNEH, SBISIOMIECHCS OCHOBHBIM
MaTeMaTHYeCKUM alIaparoM OIKMCaHHMs BceX (yHIaMEHTaJbHBIX B3auMoOneHcTBHH B Mukpomupe. Kypc
SBJISIETCSl YDUTYOJICHHBIM M MPEAHA3HAYCH Ul CTYACHTOB, CIICHUATU3UPYIONIUXCS B 00JIACTH TEOPETHYECKOM
¢buznKH.

1. lean u 3apa4un

Henp AucoMnInHBI
- TIOJy4€HHE CTYIAEHTaMH NPOYHBIX 3HAHWUN B 00JIACTH COBPEMEHHOW (M3HMKH 3JIE€MEHTAPHBIX YaCTHUII,
OCBOCHHE UMH KBAaHTOBOH TECOPHH KAaTMOPOBOYHBIX IOJICH, SBJISIOMICHCS OCHOBHBIM MareMaTn4eCcKUM
anmaparoM OINUCAHMSA BceX (yHOAMEHTAIbHBIX B3aUMOJEHCTBUII B MHKpPOMHpE, a TaKke
npuobpeTeHne 6a30BBIX HABBIKOB CAMOCTOSATEIBHON HAyYHO-UCCIIEI0BATEIBCKON paboThI.

3agauu AUCUMIIHHBI
¢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,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 NUmeeT npeacTaBiIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-1 Criocoben ¢popMynupoBaTh LEIH U
3a/1a4¥ UCCIIEI0BaHMs1, BEIOMPATh KPUTECPHU
OLICHKH, BBISIBJIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.3 Brnameer cHCTEeMAaTHYECKMUMH 3HAHUSMHU IO
HAIpPaBJICHUIO JIESATEIBHOCTH; YIIIyOIICHHBIMUA 3HAHUSMH 110
BBIODaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MTPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadOT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE OIIK-2.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH

METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U ONBIT W Pe3yJAbTaTbl HAYYHBIX HCCIICAOBAHHA B OOJIACTH
MPEJCTABISTH PE3YIBTAThI BHITIOJTHEHHOM npodeCCUOHATBHOM JIeTENLHOCTH

pabotbl

OIIK-3 CriocobeH ohopMIIATh PEe3yIIBTaThI OIIK-3.1 Brnameer mpodeccHoHATbHOW TEPMUHOIIOTHEH,
Hay4HO-UCCIEN0BATEIBCKOMN AESITENBHOCTH B HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
BUJIE CTaTeH, IOKJIa0B, HAyYHBIX OTYETOB U nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
MPE3eHTAINH C UCTIOIH30BAHUEM CUCTEM W3IIOKEHUsST Pe3yabTaTOB HAyYHOW AEATEIBHOCTH B paMKax

KOMITBIOTEPHON BEPCTKU M MAKETOB OPUCHBIX  |MpodecCHOHAIEHON KOMMYHUKAIIUU
porpaMm

[IK-1.1 3naeT uzndeckoe onuvcaHue SBICHUA U TPOIECCOB
[1K-1 CriocoGeH K CO31aHMI0 TEOPETUYECKUX U |B 00NIACTH ANE€pHON QM3UKM M TEXHOJIOTHI

MaTreMaTn4yeckux Mojenei B oonactu siaepaoit  |I1K-1.2 VYmeet co3J1aBaTh TEOPETUYECKUE u
(U3UKY 1 TEXHOJIOTUH MaTeMaTH4yecKue MOJENIM B 0o0NacTu siiepHOil (U3MKU U
TEXHOJIOTUHI
[1K-3 CnocoGeH 00BbeKTUBHO OLICHUTD [IK-3.1 3Haer coBpeMEHHBII YpOBEHb Pa3BUTHSI HayKH W
[Ipe/UIaraéMoe PeIIeHUe Uil IIPOEKT 110 TEXHOJIOTUH, TpodeccHoHaNbHbIe MpoOIeMBl B  CBOEH

OTHOIICHHIO K COBPEMEHHOMY MHUPOBOMY MpEeaMETHOM obnacTu

YPOBHIO, IOATOTOBUTDH 3KCHIEPTHOC 3aKIIFOYCHUEC

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!



(byHIaMeHTaIbHbIE B3aUMOJCHCTBHS B MUKPOMHPE;
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.
YMETb:

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

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.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Beenenue. DyHaaMEHTalbHbBIC
| B3aUMOJICICTBUS B  MHUKPOMHpE, UX | 3 )

IPYIIBI CAMMETPHH U KBAHTOBO-IIOJICBOM
dhopmanuzm.

I'moGanbHble W JIOKAJIbHBIE CHMMETPUH.
2 [lpuHUMD nOKaJNBHOW  KaTMOPOBOYHOMN 1 3 2
MHBAPUAHTHOCTH U €T0 CIIEACTBUSL.

DJeMeHTBI TEOpHH rpymmn Jn
3 (reomeTpUUeCcKHe aCIIEKThI). 1 3 )
Jlarpanxuan HeabeseBoi

KamrOpOBOYHON TEOPHUH.

OCoOeHHOCTH KJIAaCCHMYECKOW AMHAMUKU
4 KaanOpoBOUYHBIX mosyieil. Bropas Teopema 1 3 2
Herep u ee cnencraus.




O0001IeHHas TraMUIGTOHOBA JIUHAMUKA
cucreM co cBsia3simu. Ckooku [upaxka.

OmepaTopHOE€ KBaHTOBAaHHE CHCTEM CO
CBSI3SIMM IIEPBOTO U BTOPOT'O POJA.

KBantoBaHue cucreM co  CBA3AMHU
METOJIOM (YHKIHOHATBHOTO
HUHTETrPUPOBaHUSI.

l'amunbTOHOBO Omucanue HealeleBbIX
KanuOpoBouHbIX  Teopuid. CBsizm B
(ha30BOM POCTpPaAHCTBE.

Brei6op kanmubpoBku. HeogHoznauHocTH
I'pubosa.

10

KBanToBanue HeabeseBoi
KamrOpOBOYHOU TEOpUHU METO/IOM
(YHKIIMOHAIBHOTO MHTETPUPOBAHMUSL.
[lepexon oT KyITOHOBCKOW KaJIMOPOBKU K
JOPEHIEBCKOH B (DyHKIMOHAJIEHOM
UHTerpaie.

11

Herepmunant danneepa-Ilonosa u nomus
nyxoB. l'eomeTrpruueckas HMHTepIIpeTaIlus
nerepmuHanta @anneesa-Ilonosa.

12

[lpapuna @eiinmana B HeabeneBon
TEOpPHUU TOJSI B PAa3HBIX KaJIMOPOBKaX H
IUISL pa3HBIX HAOOPOB TOJICH MaTepUHu.

13

YHUTapHOCTH KBaHTOBOU TEOPUHU
HeabeJeBoro KaluOpOBOYHOTO TIONS B
pasHbIX KanuOpoBKax. OyHKIIMOHAIBHBINA
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
PO B JI0Ka3aTeIbCTBE
MEPEHOPMHUPYEMOCTH KBAHTOBOW TEOPUH
HeabeJeBbIX KaJTMOPOBOYHBIX MOJICH.

15

MoHoOI0I1 B HEAOCIEBBIX TCOpUIX.

1

Wtoro wacos

15

45

30

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. BBCI[GHI/IG. qDYH,I[aMeHTaJ'H:HLIe B3aPIMOI[€I>iCTBPISI B MHUKpPOMHUPC, UX TIpPYyIIlbl CUMMCTPpUHU U

KBaHTOBO-TIOJIEBOU (DOpMaTH3M.

ba3zoBeie anemenTsl CTaHIapTHOM MOJENH: MOKOJICHHS, (pyHIaMEeHTaIbHbIE ()ePMUOHBI (JICITOHBI U
— TEPEHOCUYMKH (PyHIAMEHTAIBHBIX B3aUMOJACHCTBUI
(anexTpocnaboro M cHIbHOTO), 6030H Xwurrca. KanuOpoBouHble CHMMETpHUH, JISKAIUE B OCHOBE
CrangaptHoii Monenu. KBaHTOBas Teopusi MOJs W DJIEMEHTapHbIe 4YacTHUIBL. Maen cTpyHHOTo
1o/1X0/1a K 00bEIMHEHHIO BCEX B3aMMOJICHCTBHM, BKIIFOYAsi TPABUTALIMIO.

KBapKu) M KaJauOpoBOYHBIE OO30HBI

2. ImoGanpHBIE W JTOKaNbHBIE CHMMETPHU. [IpUHITUI JIOKATBHOW KaTMOPOBOYHOW HHBAPHAHTHOCTH U

€ro CICACTBUA.




Ponb cumMmerpuii B TeopeTHUecKOW (GHU3MKE M, B YACTHOCTH, B TeOpHH (yHIaMEHTaIbHBIX
B3auMOJIeHCTBHUNA. [7100anbHbIe U JIOKAJIBHBIE CUMMETPHHM M WX CIEACTBUA (3aKOHBI COXPAaHEHUS U
¢duKcupoBaHUE JarpaHKHaHa B3auMopaelcTBus). JlokanbHass KannOpOBOYHAs HMHBApUAHTHOCTH —
OCHOBA BCEX TEOpUH QyHIaMEHTAIbHBIX B3aUMOACHCTBHUM.

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

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

4. OcoOeHHOCTH KJIaCCHYECKOW IWHAMHKHM KalMOpOBOYHBLIX Tonel. Bropas teopema Herep u ee
CIIEJICTBUSI.

CrnencTBus JIOKQIBHOW KalMOPOBOUHOW CHMMETPUU ISl ypaBHEHHWH Oiijiepa B KaaTHOPOBOYHBIX
TEOpUSIX M 3aKOHAX COXPAHEHWUS; CBS3W B KOHQUIYypauMOHHOM M (Pa3oBOM MpPOCTpPaHCTBaX U
ocobeHHocTu GpopmynupoBku 3agaun Komm. Bropas teopema Hetep.

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

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

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

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

@OYHKIMOHAJIBHBI MHTETPaJl B KBAHTOBOM MEXAaHUKE M B KBAHTOBOW Teopuu mojs. JlarpaHxes u
raMHJIBTOHOB (pOopMann3Mbl. IHTEerpupoBanue o 6030HHBIM U TPACCMaHOBBIM IIEPEMEHHBIM.
DeiiHMaHOBCKOE MHTETPUPOBAHUE 1O BCEM IIyTAM B KBaHTOBOH MEXaHUKE B KOH(PHUTYpaLHIOHHOM H
¢dazoBoMm mpocrtpancTBax. [IpencraBnenue npousBojsiiero (yHKIUoHana st QyHKui [puHa B
KTII B Buae wuHTerpaja Mo BCEM IOJSIM B JIATPAH)KEBBIX M T'aMUJIBTOHOBBIX MEPEMEHHBIX.
WnTerpupoBanue 1o KOMMYTHPYIOUIMM W aHTUKOMMYTHUpYROIIMM IepeMeHHbIM. Craryc
¢yHkunonansHoro uarerpana B KTIL.

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

KBanToBaHWe  HE3aBHCHMBIX  JUHAMHYECKHX  IEPEMEHHBIX  (pemylupoBaHHoe  (pa3oBoe
MIPOCTPAHCTBO) METOI0M (YHKIIMOHATILHOTO WHTETPUPOBAHMUS. Pacmipoctpanenue
(hbyHKITMOHAITLHOTO WHTETPUPOBAHMS HAa BCE HCXOMHOE (ha30BOE MPOCTPAHCTBO. JlerepMuHAHT
®danneeBa-Ilomona.

8. 'amunbTOHOBO OMNMcaHKe HeabeneBbIX KaIMOPOBOYHBIX TeopHid. CBsi3H B (ha30BOM IPOCTPAHCTBE.

Kanonnyeckuii raMuIbTOHMAH U TEHEPHPOBaHUE CBsi3el B (a3oBOM IpocTpaHcTBe. 3akoH [aycca.
WHBOMIOTUBHOCTE CBSI3€i B KaTMOPOBOYHBIX TEOPHSIX.

9. Be1bop xanubposku. Heogaoznaunoctu [pubona.

TpeOGoBaHus, HaKIIaIbIBaeMble Ha KaauOpoBouHbIe ycinoBus. KymoHoBckas kanuOpoBka. ['paHnyHbIe
YCIIOBUSL Ha KanuOpOBOYHBIE TNpeoOpa3oBaHMs, HAaKJIAAbIBa€Mble Ha MPOCTPAHCTBEHHOM
0€CKOHEYHOCTH, M OJHO3HAYHOCTh PEIIECHHs COOTBETCTBYIOMMX NU(depeHnaIbHbIX YpaBHEHNH.



10. KsantoBaHme HeabelaeBOH  KaqMOpPOBOUHOW  TEOpPUM  METOAOM  (DYHKIIMOHAJIBHOTO
uHTerpupoBanusi. Ilepexoq OT KyJIOHOBCKOW KalMOPOBKH K JIOPEHIIEBCKOW B (PYHKIIMOHATHHOM
WHTETpaJe.

OyHKIIMOHATBHBIA WHTErpal JUlsi MPOW3BOIsIIEro (PyHKIMHOHAIA B KYJOHOBCKOH (YHHUTapHOW)
kamnOpoBke. Ilepexon k koBapuanTHOU kamuOpoBke. [Ipuem danneeBa-llomosa (mpeacraBieHue
eIMHUIIBI B BUJIE HHTETpasa 1o KaJuOpOBOYHON TpyIIie).

11. derepmunant @anneeBa-Ilomnosa u moms xyxos. [‘eoMmeTpudeckas HHTepIpeTays 1eTEPMUHAHTA
danneeBa-Ilomosa.

l'eomerpuueckas wuHTepnperanus nerepmunanta @agneeBa-IlomoBa. CkoOkm  Jlarpamxa.
“OBpuctuiekoe”’ mocTpoeHne GyHKIMOHATHLHOTO HHTETPpalIa B JIATPAaHKEBOM (hopMalin3Me.

12. TlpaBuna deiinmana B HeabeeBO TEOPUH TOJS B Pa3HBIX KaTHMOPOBKAxX M ISl pa3HbIX HAOOPOB
OJIEN MaTepuu.

BreiBog mpasBun deiinmana ansi HeaOelleBOW KaaMOpPOBOYHOM TeopuHu (KyJOHOBCKasl KaauOpOBKa,
kanuOpoBka JlopeHIia, akcuanbHas KaTuOpOBKa). YUeT MoJiei MaTepuu [Tt pa3HbIX MYJIBTUILIETOB.

13. YHUTapHOCTh KBAHTOBOM TEOPHH HEaOENEeBOro KaJUOPOBOUHOTO MOJIS B Pa3HBIX KaJTUOPOBKAaXx.
@OYHKIMOHAJIBHBI MHTETPal B KBAHTOBOM MEXAaHUKE M B KBAHTOBOW Teopuu moJjs. JlarpaHxes u
raMHUJIBTOHOB (pOopMann3Mbl. IHTEerpupoBanue o 6030HHBIM U TPACCMaHOBBIM IIEPEMECHHBIM.

Ponp nmyxoBbIX mosieii B mpobieMe YHUTapHOCTH (KOHKPETHBIE NPHMEpPhl PacuyeToOB B HHU3LIMX
MOPSIIKAaX TEOPUH BO3MYIICHUI). YHUTApHBIC KAIMOPOBKU. Jl0Ka3aTeIbcTBO YHHTAPHOCTH B OOIEM
cirydae (0e3 UCTIONIb30BaHMs TECOPUH BO3MYIICHHIA).

deitHMaHOBCKOE MHTEPUPOBAHME MO BCEM IyTSM B KBAaHTOBOM MEXaHHKE B KOH(UIYparlMOHHOM U
¢azoBoM mpocTpancTBax. llpencraBneHne npomsBonsiiero GpyHkuuoHana s GyHkuuit [puHa B
KTII B BuAe uHTerpaja MO BCEM IOMSIM B JIArPAH)KEBBIX M TaMHJIBTOHOBBIX I€PEMEHHBIX.
WuterpupoBanre 10 KOMMYTHPYIOIIMM ¥ aHTHKOMMYTHPYIOIIMM nepemeHHbIM. Craryc
¢yHknnonansHoro uaTerpana B KTTI.

14. ToxnecrBa CrnaBHOBa-Teiaopa u WX poiib B JAOKa3aTeIbCTBE MEPEHOPMUPYEMOCTH KBAaHTOBOM
TEOpUH HeaOENEeBBIX KaTMOPOBOUHBIX IOJICH.

[TepeHopMupyeMOCTh KBAaHTOBOM TEOPUH KaJIUOPOBOYHOTO IMOJIS M KAJIMOPOBOYHASI HHBAPHAHTHOCTD
Ha KBaHTOBOM ypoBHe. JlokaszarenbcTBO ToxzaectB CnaBHoBa-Teisiopa  (MCIONB30BaHHE
(bYHKIIMOHATIBHOTO HMHTETpUpOBaHUs). KBaHTOBBIE aHOMAINK B KAIMOPOBOYHBIX TEOPHSX.

15. MoHononu B HeabeneBbIX TEOPHSIX.

Monomnonmu Jlupaka wu lllBuHrepa B abeneBoil KaJIMOPOBOYHOM Teopuu. MoHomomu ‘T
Xoodra-IlonsikoBa B HeabeneBbIX MOACISIX M UX (PU3HUECKUE TPUITOKEHHSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

HeobxonumMoe ob6opynoBaHue JIst JICKIHN U MPAKTHUECKUX 3aHIATHN: KOMIBIOTED U MYJIBTUMETHIHOE
o0opynoBanue (IPOEKTOP).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Kimaccnueckue kanubpoBouHsbie mofist : bozonnsie Teopuu [Texct] / B. A. PybGakos -
M.JIMBPOKOM,2016



2. BBenenne B KBaHTOBYIO TEOPHIO KaMOpoBouHbIX mosiel [Teker]/A. A. CnaBHos, JI. 1. ®anees, -M.,
Hayka, 1988

3. Kamub6posounsie moins [Tekcr]/H. I1. Konomnera, B. H. Ilonos, -M., Atomuszaar, 1980

2. CnasuoB A.A., ®annees JI.JI. BBefeHre B KBaHTOBYIO TEOPHIO KATMOPOBOUHBIX MOJICH. 2-€ U3/, -
M.: Hayxa, 1988.

4. KBanToBas Teopus kKanuOpoBodHbIX nojiei. CO. crareit. [lepeBop ¢ anri. mox pexa. H.I1.
Konomnnesoil. - M.: Mup, 1977.

5. Hecrepenxo B.B., Uepssko A.M. Cunrynapusie Jarpamkuansl. Kinaccuueckas nuHamMuka u
KBaHTOBaHue. Jleknmu s mononbix yaenbix. OSSN P2-86-323, Jlyona, 1986.

JlomonmHUTEIbHAS IUTEpaTypa
1. Beenenue B Teoputo kBaHTOBBIX Tofiel [ Tekct] : [yue6. mocobue mis By3oB] / H. H. boromo6os, /1.
B. lllupkoB .— 4-e uzn., ucnp. — M. : Hayka, 1984 .— 600 c.
2. Jlekumu 1o kBaHTOBOM MexaHuke [ Tekcr] = Lectures on quantum mechanics : [y4e6. mocobue st
By30B] / [I. A. M. lupak ; tiep. ¢ aur. A. I. MuporoBa .— M. : Mup, 1968 .— 84 c.
3. KBanTOBas MexaHHWKa U HHTETrpabl 10 TpaekTopusiM [ Tekcr] : [yue0. mocodue aiist By3oB] / P.
Oeitaman, A. Xubc ; iep. ¢ aant. 2. M. bapnura, 0. 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-)XXiocren , -M., ®usmariaut, 2006

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

HNudopmanmonnslie pecypcebl: JlocTynHbIE Yepe3 HHTEPHET KypHAIbI 10 (PHU3HKe DIIEMEHTAPHBIX YacTHI]
(Teopernueckas u marematudeckas ¢usuka, [Tucema 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(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Heobxonumoe nporpammuoe obecniedenrne Adobe Acrobat Reader.

ObecrieueHne caMOCTOSTETLHON paOOTHI: IOCTYI K OMOIMOTEKe U 6a3aM JJAaHHBIX 110 )KypHaJIaMm
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 yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS 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:

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

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEITLHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEILHOTO U3yUCHHS,;

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

— MOJITOTOBKY K BBITIOJHEHUIO 3aJ]aHUi TIPOMEXYTOYHOH aTTeCcTallnu.

[Tokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JUCITUILIUHEL



BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpENoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1
kBaTuuKkanus: 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

OIIK-1 Cnocoben (hopMynupoBarh eI U
3aj1a4M MCCIICA0BAHNUS, BEIOUPATh KPUTEPUH
OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.3 Biageer cHCTEMAaTHYECKMMM 3HAHUAMH 110
HaTPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSIMHU I10
BBIOPAaHHOW  HANpPaBIEHHOCTH TOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU TMIPOBECHUSI HAYYHO- MCCIIEOBATEILCKUX paboOT
10 IPEAJIOKEHHON TeME

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIIOJTHEHHOM
paboThI

OIIK-2.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUH B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3 CriocobeH opopMIISTh Pe3yIIbTaThI
Hay4YHO-HCCIICIOBATEILCKOM ACATEILHOCTH B
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U
MPE3eHTANUH C UCIIOIb30BAHHEM CUCTEM
KOMITBIOTEPHOM BEPCTKH M AKETOB O(PUCHBIX
nporpaMmm

OIIK-3.1 Bmageer npodeccHOHANBHON TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0sazaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUST PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[IK-1 CriocoGeH K cO3AaHUI0 TEOPETUIECKUX U
MaTreMaTH4ecKuX Mojielieli B 001acT sIepHON
(U3UKH U TEXHOJIOTUH

[IK-1.1 3HaeT ¢pusnveckoe ONMucaHue SBICHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOJIOTHIA

[IK-1.2 Ymeer CO3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B O0NacTH SIEpHON (U3WMKU H
TEXHOJIOT U1

I1K-3 CiocobeH 00bEKTHBHO OIIEHHUTH
mpeyIaraeMoe peIeHue ik MPOeKT o
OTHOIIICHHIO K COBPEMEHHOMY MHUPOBOMY
YPOBHIO, MOATOTOBUTH SKCIIEPTHOE 3aKITIOUCHHE

[IK-3.1 3HaeT coBpeMEeHHBIH YpPOBEHb Pa3BUTHA HAYKH U
TEXHOJIOTUH, MpodecCHOHaNbHbIE MPOOJeMBl B  CBOEH
MpeMETHOM 0bmacTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «KBanToBas TCOpHUA KaJ'II/I6pOBO‘lHI)IX TIOJICH 06y‘lalOH.IPII>iCH JOJIKCH:

3HAThb:

(dyHIaMeHTaIbHbIC B3aMMOJICHCTBHS B MUKPOMHUPE;

MPHUHITUT JIOKATbHON KaTMOPOBOYHON MHBAPHAHTHOCTH;

MpaBuiIa MOCTPOCHHSI KaTMOPOBOYHO-UHBAPHUAHTHBIX JIATPAH)KUAHOB;

TEOPETUKO-TPYIIIIOBOE U TEOMETPUIECKOE OITMCAHNE KIIACCHYECKUX KaTHOPOBOYHBIX TOJIEH;
0COOCHHOCTH KJIACCHYECKOW IMHAMHUKH KaJIMOPOBOYHBIX Mol (Bropas Teopema Herep);
0000IIIEHHYO TAMUJIBTOHOBY TMHAMHUKY CHCTEM CO CBSI3SIMHU;

METOJIbI KBAHTOBAHUS CUCTEM CO CBSI3SIMY;

IpaBWJIa KBAHTOBAHUS KAJIMOPOBOYHBIX TEOPHH METOAOM (DYHKIIMOHAIFHOTO HHTETPUPOBAHMS;
reOMETPUUYECKYI0 HHTepHpeTanuto netepmuHanta @anneena-Ilonosa;

toxaectsa CinaBHoBa-Telnopa U X pojb B JOKa3aTeIbCTBE MEPEHOPMUPYEMOCTH KaTHOPOBOYHBIX

TEOpHIL;

addexT Xurrca U JOKa3aTelbCTBO MEPCHOPMUPYEMOCTH CIIOHTAHHO HAapyIICHHOW HeabeleBOn

KaJrOpOBOYHON TEOPHUH.
yMeTh:

3¢ $eKTUBHO IPUMEHSTH BBIIICyKa3aHHbIC 3HAHWS HA IPAKTHKE JUIS pelleHUs] PyHAaMEeHTaIbHBIX U
MPUKJIAJHBIX HAYYHBIX 3a/1a4 B 00JIaCTH COBPEMEHHON TEOPETHUYECKOH (DU3UKH AEMEHTAPHBIX YaCTHII.

BJA€Th:




TEXHUKOW MOCTPOCHHUS JarpaHXKuaHa KaJuOpPOBOYHOW TEOPHHM MO 33JaHHOW KaJluOpPOBOUHOM
rpynie;
MpaBUIIAMH BBIOOpa KAIMOPOBOYHBIX YCIOBUH;
METOJIOM (DYHKIIMOHAJIBHOIO MHTETPUPOBAaHMSA B KBAHTOBOM TEOpPHUH MOJS (B JAarpaHKEBOM U
raMHUJIBTOHOBOM (popMaiu3max, o O030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM);
TEXHUKOW MOCTpoeHHs 3(p(PeKTHBHOrO KBAaHTOBOTO JarpaHXHaHa JUIs 3aJaHHOW KaJIMOPOBOYHOM
TPYMIIbl U BEIOPaHHOW KaTHMOPOBKU;
METOZIOM BBEIEHHS TyXOBBIX IEPEMEHHBIX B KBAaHTOBYIO TEOPHIO HeaOelneBbIX KaINOPOBOYHBIX
TIOJICH;
METOJIOM TOCTpOoeHUs npaBun DeifHMaHa 111 KaTHOPOBOUHOW TEOPUH, 3aJJaHHOHN KaTHOPOBOYHOMN
IPYyMNIIOH, KaTUOPOBOYHBIM YCIOBHEM U HAOOPOM MOJIEH «MaTepuny;
TEXHUKOU TIepexofia OT OJJHON KAIMOPOBKH K JIPYTOi NP KBAHTOBAHWN KAIMOPOBOYHBIX TCOPHIA;
METOaMH OINUCAHMS TOMOJOTHYECKH HETPUBUAIBHBIX MOJIEBBIX KOHQUTYpaluil THIIAa MOHOMOJIEH
‘T XoodTa-Ilonskosa.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[TpumMepsl TEM KypcoBBIX padoT:

1. dyHpaMeHTalIbHBIE B3aUMOACHCTBHS B MUKPOMUDE.

Bropas Teopema Herep. Toxxnectsa Herep. CBsi3u B KOHDUTYPAIIMOHHOM MTPOCTPAHCTRBE.
Craryc (yHKIMOHAIBHOTO MHTETPajla B KBAHTOBOM TEOPUH IOJIS.

[lepenopMupyeMOCTh CIOHTAHHO HAPYIICHHON KalMOPOBOYHOM TEOPHH.

kv

Momnomnonu ‘T XoodTa-ITonskoa B HeabeneBbIX KATHOPOBOYHBIX MOJICIISX.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAa4H AU PepeHIMPOBAHHOTO 3a4eTa B 9-0M ceMecTpe:
@yHIaMeHTaIbHbIE B3aNMOACHCTBHS B MUKPOMUDE.

Habop dynnamentanbabix mosneit B CraHAapTHON MOJIENH.

[TpuHUMT TOKaNTEHOW KaTMOPOBOYHON MHBAPHAHTHOCTH.

['pynmst JIn, ux anreO6psl U CTPYKTYpHBIE KOHCTAHTHI.

BoccraHoBienye rpynnsl o CTPyKTYPHBIM KOHCTAHTAM.

Mertpuka Kunuara B anredpe JIlu. Komnakrasie rpymnmnst Jlun.

WNHBapnanTHOE MHTErpUpoOBaHue 1o rpynmne. Mepa Xaapa.

AN i

Bropas teopema Herep. Toxxnectsa Hetep. CBsi3u B KOH(DHUTYpAITMOHHOM HPOCTPAHCTBE.
9. JlokanbHble CHMMETPHUU U BBIPOXKACHHOCTD JIarpaHKUaHa.
10. ITocranoBka 3amgaunt Komm jy1st KamOpOBOYHBIX TOJIEH.

11. O6o0meHHas raMHJIBTOHOBA JTUHAMHUKA JUIS BBIPOXKACHHBIX JIarpaHkuaHOB. CBS3U IMEPBOTO H
BTOpOro pona. Ckobku Jupaka.

12. TlpaBuina KaHOHHUYECKOTO KBAHTOBAHMsS JUIi CHCTEM CO CBS3sIMA. MeTOHI peaylHMpOBaHHOTO
(ha3oBOTO MPOCTpPAHCTBA.

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

14. KBanroBasg MexaHHMKa Ha f3bIKe€ (PYHKIMOHANBHBIX HHTErpanoB. JlarpanxeBa M raMujibTOHOBA
(hOpPMYITUPOBKH.

15. TlpomsBopsimuii ¢ynkimonan st pyHkiuii [puna B cranmapraoit KTII u ero mpejacrasienne
(YHKIMOHATIBHBIM HHTEIPAJIOM IO BCEM TIOJISIM.

16. MaTerpupoBanne 1o 6030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM.

17. UHTerpassl rayCCOBCKOTO THIA MO0 KOMMYTHPYIOIIMM H aHTUKOMMYTHPYIOIINM ITEPEMEHHBIM.

18. Craryc ¢pyHKUMOHATIBHOTO HHTErpaia B KBAHTOBOW TEOPHUHU TOJSL.

19. KBantoBaHue cucrem co CBSI3IMH METOAOM (PYHKIIMOHAIBHOTO HHTETPUPOBAHUSI.

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

21. 'amunbsTOHOB (hOpMaIN3M JUTsI KaTMOPOBOUYHBIX moJieil. CBsi3u B (pa30BOM MPOCTpPaHCTBeE.

22. Bri6op kanuOpoBKH, HeoAHO3HAYHOCTH [ prboBa.

23. KBantoBaHue HeaOeleBOW TEOPHH METOAOM (YHKIHMOHAIBLHOTO WHTETPHPOBAHHA B (Pa3oBOM
MIPOCTPAHCTBE.



24. llerepmunant danneesa-Ilonosa, mosus gyxoB.

25. OYHKIUOHANBHBIA MHTETpAN JUIsl KATHOPOBOYHON TeOopHH B JarpamkeBoM (opmanm3me. [Ipuem
®danneesa-llomnosa (BeieneHEe 00beMa KaTHOPOBOYHOMN TPYIIITHI).

26. [IpaBuia deiinmana i HeabeneBol KaTMOPOBOYHOM TEOPHH B KOBAPHAHTHOW KalHOPOBKE.

27. OcobeHHOCTh aKCHAbHON KaTHOPOBKU.

28. Jloka3aTeabCTBO YHUTAPHOCTH B KBAHTOBOW TeOpHH HeabeseBa KanubpoBouHoro nojsi. Pons ayxos
B 9TOM [I0Ka3aTeJIbCTBE.

29. ToxnectBa CnaBHoBa-Teiuiopa Kak ClieICTBAE KIMOPOBOYHON MHBApPHAHTHOCTH HAa KBaHTOBOM
YPOBHE; HX POJIb B I0Ka3aTeIbCTBE IEPEHOPMHUPYEMOCTH KBAHTOBOW He-a0eseBOW TEOPHH.

30. KanubpoBouHble aHOMAIINH.

31. I'enepupoBanue Macchl KaTHOPOBOUHBIX MOJIEH ¢ MOMOILBIO A(dexTa Xurrca.

32. ®uznveckue MpeanoChUIKH JIs1 UCIIONIb30BaHus A dekTa Xurrca B 3JeKTpociadoi Teopuu.

33. [lepeHOpPMUPYEMOCTH CIIOHTAaHHO HApyIIEHHON KaJIMOPOBOYHOMN TEOPHUH.

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

Kputepun onennBanus
Onenka "ommmuuo" (10 Gassos) BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha MPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (9 0OamioB) BBICTABJISIETCSL  CTY[EHTY, 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.
Onenka "ormnmuuno" (8 0aioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha IPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peleHui, ¢ HEKOTOPBIMH HEOYETAMH.
Onenka "xopomio" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT NMPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha MPAKTHUKE, HO JOIyCKAaeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka "xopomo" (5 0anmoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOIYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.
Onenka "ymoBneTBopuTedbHO" (4 Oanna) BbICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyULIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH 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,
Pa3po3HEHHBI XapakTep 3HaHWW, AOMycKaroulemMy omHuOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUISI ajbHEHUIIETO 00yUYeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.
Omnenka "HeyJOBIeTBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.
Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYTUPOBKaX
0a30BbIX MOHATHH AMCUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX MPAKTHUYECKUX
3ajad.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBeneHUH OLIEHWBAHUS 3HAHUI OOyYaromeMycs MpPEIOCTABISIETCS BpeMsl Ha TOATOTOBKY Ha
yCMOTpeHue 5sk3aMeHaropa. Ompoc olyuwaromerocs mo OwiieTy He JJO/DKEH IPEBBINIATh OIHOTO
acTpoHOMHYECKOro 4yaca. OICHWBaHWE 3HAHHU MPOHM3BOIUTCS B COOTBETCTBUH C BBIIICYKAa3aHHBIMU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUIIIIMHBL.



