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AHHOTANMA

Kypc comepHuT OCHOBBI KBaHTOBOW TEOPUM KAaTMOPOBOYHBIX IOJICH, SBISIOMICHCS OCHOBHBIM
MaTeMaTHYeCKUM alIaparoM OIKMCaHHMs BceX (yHIaMEHTaJbHBIX B3auMoOneHcTBHH B Mukpomupe. Kypc
SIBJISIETCSl YIIyOJICHHBIM M TPEIHA3HAYCH Ul CTYJCHTOB, CIECHUAIU3UPYIOUINXCS B OONACTH TEOPETUYECKOM
¢buznKH.

1. lean u 3apa4un

Henp AucoMnInHBI
- NOJy4€HHE CTYAEHTaMHU MPOYHBIX 3HAHUN B 00JAaCTH COBPEMEHHOM (DM3MKHU 3JIEMEHTapHBIX YaCTHIL,
OCBOCHHE MMHU KBAHTOBOM TEOPUH KaJTMOPOBOUHBIX IMOJIEH, SBIAIOMICICS OCHOBHBIM MaTeMaTu4eCKUM
anmaparoM ONHUCAHMSA BCeX (YHIAMEHTAJIBHBIX B3aUMOAEHCTBUH B MMKpPOMHpE, a TaKke
npuobpeTeHne 6a30BBIX HABBIKOB CAMOCTOSATEIBHON HAyYHO-UCCIIEI0BATEIBCKON paboThI.

3agauu AUCUMIIHHBI
[0 ¢opmupoBanue 0a30BBIX 3HAHUN B 00JIACTH TEOPETUIECCKOHN (PU3UKH SIEMEHTapHBIX YACTHIL;

[J oOy4eHHE CTYIEHTOB COBPEMEHHBIM METONAM TEOPETHYECKOTO OMMCAHMs Pa3IUYHBIX MPOLECCOB
(byHIaMEeHTaNIbHBIX B3aUMO/ICHCTBUI M HABBIKAM PEIICHUs COMyTCTBYIOIINX 3a/1a4;

[l ¢opmupoBaHHe y CTYIEHTOB NPO(GECCHOHATIBHBIX HABBIKOB, HEOOXOAMMBIX UM IPH HPOBEICHUH
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 NmeeT npeacTaBiIeHAE O COBPEMEHHOM COCTOSTHUHU
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 cHCTEeMaTHYeCKUMHU 3HAHUSAMU TIO
HAIPABJICHUIO JEATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMU 10
BBIOpaHHON  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMU
HaBBIKAMH MPOBENICHHsI HAyYHO- MCCIEIO0BATEIILCKUX PaboT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE OIIK-2.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH

METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U ONBIT W PE3yJAbTaThl HAay4YHBIX HCCIEIOBAaHUN B o00nactu
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, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
MPE3eHTAINH C UCTIOIH30BAHUEM CUCTEM W3IIOKEHUST Pe3yabTaTOB HAyYHOW JCSITEIHHOCTH B pamMKax

KOMITBIOTEPHON BEPCTKU M MAKETOB OPUCHBIX  |MpodecCHOHAIEHON KOMMYHUKAIIUU
porpaMm

[TK-1.1 3naeT ¢puzudeckoe onucaHue 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 VYmeer CO371aBaTh TEOPETUYECKHUE u
(U3UKY 1 TEXHOJIOTUH MaTeMaTH4ecKue MOJENIM B OONACTH SACPHOM (H3MKH M
TEXHOJIOTUHI
[1K-3 CnocoGeH 00BbeKTUBHO OLICHUTD [IK-3.1 3HaeT coBpeMEHHBI YpPOBEHb Pa3BUTHS HAyKH U
[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!



(byHIaMeHTaNbHbIE B3aUMOJICHCTBHS B MUKPOMHUPE;

MPUHLUI JIOKAJIbHON KaTMOPOBOYHON MHBAPUAHTHOCTH;

MpaBWJIa TIOCTPOEHUS KaIMOPOBOUYHO-MHBAPUAHTHBIX JIarpPaHKUAHOB,

TEOPETHKO-TPYNIIOBOE U TEOMETPUUYECKOE OMMCAHHUE KIACCHYECKUX KaTuOpPOBOYHBIX ITOJICH;

0COOCHHOCTH KIJIACCHYECKOHM IMHAMHKH KalTMOPOBOUHBIX 1oJiel (BTopas Teopema Hetep);

0000IIEeHHYI0 TAMHJIBTOHOBY AMHAMHUKY CUCTEM CO CBS3SIMU;

METO/1bl KBAHTOBAHUS CCTEM CO CBSI35IMU;

MpaBujia KBAHTOBAHUS KATMOPOBOYHBIX TEOPHH METOIOM (DYHKIIMOHAILHOTO MHTETPUPOBAHHUS;

reoMEeTPUUECKYI0 UHTepIpeTanuto gerepmuHanTa @anneesa-Ilonosa;

ToxaectBa CrnaBHoBa-Teiliopa U UX PONb B 10Ka3aTeIbCTBE IEPEHOPMHUPYEMOCTH KaTUOPOBOUHBIX
TEOPUI;
0 oa¢ddexr Xurrca u A0Ka3aTeNbCTBO MEPEHOPMHUPYEMOCTH CIIOHTAHHO HApYIICHHOW HeabeneBon
KamuOpOBOYHON TEOPHUH.

YMETb!

Oooooooooo

[l 3¢¢dhexTHBHO MPUMEHSITH BBIIIEYyKa3aHHBIC 3HAHUS HA MPAKTHUKE JUIS pelIeHns pyHIaMEHTaIbHBIX U
MPUKJIAAHBIX HAYYHBIX 33/1a4 B O0JIACTH COBPEMEHHON TEOPETHUECKON (PM3UKU DIIEMEHTAPHBIX YacTULL.
BIIAJICTh:

U TEXHUKOW MOCTPOCHHUS JarpaHKuaHa KalMOPOBOYHOW TEOpUH MO 3aJlaHHOW KaTuOpOBOYHOU
TpyIIe;

[J mpaBWiIaMu BBIOOpa KaTMOPOBOUHBIX YCIOBUIA;

[] MeromoM (YHKIIMOHAJIHHOTO MHTETPUPOBAHMS B KBAaHTOBOM TEOpHU IOJS (B JIArpaH)XEBOM WU
TraMHJIBTOHOBOM (hopMaliu3max, o 6030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM);

[l TeXHWKOW MOCTPOCHHsS dPPEKTUBHOTO KBAHTOBOTO JIarpaH)KWaHa Ui 3aJaHHOW KaTHOpOBOYHOU
TPYMIIbl ¥ BEIOPaHHOW KaTHOPOBKU;

[]  METOIOM BBEJCHHUS yXOBBIX IEPEMEHHBIX B KBAHTOBYIO TCOPHIO HEAOENIEBBIX KaTHOPOBOYHBIX
TOJICH;

[l metomoM moctpoeHus npapmwi deifHMaHa s KaIMOPOBOYHOM TEOPUH, 3aJaHHOW KaTUOPOBOYHOM
IPYIIOi, KaTMOPOBOYHBIM yCIOBHEM U HAOOPOM TOJICH «MaTepun»;

[] TeXHHKOW mepexoja OT OAHOW KaTMOPOBKH K APYToi IPH KBAHTOBAHWHU KaJTMOPOBOYHBIX TEOPHUH;

[l MeTomamM OIMCAHUS TONOJOTMYECKH HETPHBHMAIBHBIX MOJIEBBIX KOHPUIYpaluii THIIAa MOHOMOJIEH
‘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 JIOKAJbHBIE CUMMETPHU.
2 [lpuHumn noKaNbHOW  KadMOPOBOYHOU 1 3 2
MHBAPUAHTHOCTH U €T0 CIIEACTBUSL.

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

KamrOpOBOYHON TEOPHUH.

OCoOeHHOCTH KITaCCHYECKOW AMHAMHMKH
4 KaanOpoBOUHBIX monied. Bropas Teopema 1 3 2
Herep u ee cnencraus.




O0001IeHHas TraMUIBTOHOBA JUHAMUKA
cucreM co cBsia3simu. Ckooku [upaxka.

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

KBanroBaHue cucreM co  CBA3SIMU
METOJIOM (YHKIHOHATBHOTO
HUHTETrPUPOBaHUSI.

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

Brei6op kanmubpoBku. HeogHoznauHocTH
I'pubosa.

10

KBanToBanue HeabeseBoi
KamrOpOBOYHOU TEOPUH METOJIOM
(YHKIIMOHAIBHOTO MHTETPUPOBAHMUSL.
[lepexon oT KyITOHOBCKOW KaJIMOPOBKU K
JOPEHIEBCKOH B (DyHKIMOHAJIEHOM
UHTerpaie.

11

Herepmunant danneesa-Ilonosa u nosns
nyxoB. l'eomeTpuueckas WHTEpPIIpPETAIUSI
nerepmuHanta @anneesa-Ilonosa.

12

[lpapuna @eiinmana B HeabeneBon
TEOpPHHU TOJSI B PAa3HBIX KaIMOPOBKAX M
IUISL pa3HBIX HAOOPOB TOJICH MaTepUHu.

13

YHUTapHOCTH KBaHTOBOU TEOPUHU
HeabeJIeBoro KamuOpOBOYHOTO TONS B
pasHbIX KaauOpoBkax. OyHKIMOHAIBHBIH
UHTErpajl B KBAaHTOBOM MEXaHUKE MU B
KBaHTOBOH Teopuu mnons. JlarpaHxeB u
raMUJIBTOHOB (bopManu3Msl.
UnterpupoBanne 1o  OO30HHBIM U
I'PacCMAaHOBBIM IIEPEMEHHBIM.

14

ToxnectBa CnaBHoBa-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. BBGILGHI/IG. qDYH,Z[aMeHTaJ'ILHBIe BBaI/IMO,I[eI\/’ICTBI/ISI B MHUKpOMHPC, HUX TPYyIIbl CUMMCTPpUHU U

KBaHTOBO-TIOJIEBOU (DOpMaTH3M.

ba3zoBsie anemenTsl CTaHIapTHOM MOJENH: TOKOJCHUS, (yHIaMEeHTaIbHbIe ()ePMUOHBI (JICNTOHBI U
— TEPEHOCYMKH (PyHIAMEHTAJIbHBIX B3aUMOJACHCTBUI
(anekrpocnaboro u cunpHOr0), 6030H Xurrca. KanuOpoBOYHBIE CHMMETPHH, JISKAIIUE B OCHOBE
CrangaprHoii Mozenu. KBaHTOBast Teopusi TOJIE M DJEMEHTapHble 4acTUlbl. Mpenm crpyHHOTO
1o/1X0/1a K 00bEIMHEHHIO BCEX B3aMMOJICHCTBHM, BKIIFOYAsi TPABUTALIMIO.

KBapKu) W KaJauOpoBOYHBIE OO30HBI

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

€ro CICACTBUA.




Pons cumMmerpuii B TeopeTHueckod (GU3MKE M, B YACTHOCTH, B TEOPUH (YyHIAaMEHTAIbHBIX
B3auMoOJIeHCcTBHA. [7100anpHbIe W JIOKAIbHbIE CUMMETPHUM U MX CIEICTBHUS (3aKOHBI COXPAaHEHHS U
(uKcUpoBaHUE IarpaH)KuaHa B3auMoJieiicTBus). JlokanbHas KanuOpOBOYHAs WHBAPHUAHTHOCTh —
OCHOBA BCEX TEOpUH QyHIaMEHTAIbHBIX B3aUMOACHCTBHUM.

3. Dnementbl Teopuum rpynn Jlu (reomerpuueckue acnekrthl). JlarpamwkuaH —HeaOeneBoi
KamuOpOBOYHON TEOPHUH.

I'pynmer JIn kak rmaakue mHOTOOOpasus. Onpexenenue rpynmbl JIM Mo CTPYKType KacareilbHOTO
MPOCTPAHCTBA K CAMHUYHOMY 3JIEMEHTY rpynmsl (1o ee anredpe Jlu). Anredpa Jlu — aeiictBurensHoe
JMHEHHOe NPOCTPaHCTBO ¢ MeTpukoi Kumimara. OcHOBHBIE (DaKThI, Kacarolyecs KOMIAKTHBIX (B
YacTHOCTH, YHHUTapHbIX) rpynm. llocTpoeHne Ha TpyINIoOBOHM OCHOBE JarpamkuaHa HeaOeseBoi
KamuOpOBOYHON TEOPHUH.

4. OcobeHHOCTH KIacCHYECKON JMHAMUKU KaluOpOBOYHBIX moyiel. Bropas teopema Herep u ee
CIIEJICTBUSI.

CrnencTBus JIOKAIBHOW KaTUOPOBOUHOW CHMMETPUHU JIs ypaBHEHHWH Oiiyiepa B KaTUOPOBOYHBIX
TEOPUSX M 3aKOHAX COXPAHEHHS; CBA3M B KOHPUIypaMOHHOM U ()a30BOM HPOCTPAHCTBAX M
ocobeHHocTu GpopmynupoBku 3agaun Komm. Bropas teopema Hetep.

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

['aMHIBTOHOBO OIMCAHWE CHCTEM C CHHIYJSPHBIMH JarpamxkuaHamu. OO00OIIeHHBIE ypaBHEHHS
l'amunbTOHA, CBSI3U MEepBOro U Broporo poaa. Cxobku Jlupaka kak 00o6menue ckoook Ilyaccona Ha
CHCTEMBI €O CBs3sMH. CBSI3U U JIOKAJIbHBIE CHUMMETPHUH.

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

KaHoHHyeckoe KBaHTOBAaHME CUCTEM CO CBS35IMM II€PBOIO M BTOPOIO pPOAa IEPEXOAOM K
penyuupoBaHHOMY (a30BOMY HPOCTPAHCTBY (pa3pelleHHe CBs3el). Y4eT CBA3eH MepBOro poiaa B
KBaHTOBOU Teopuu 1o Jlupaxy.

@OYHKIMOHAJIBHBI MHTETpal B KBAHTOBOW MEXAaHWKE M B KBAHTOBOW Teopuu NoJid. JlarpankeB u
raMHJIBTOHOB (pOopMann3Mbl. IHTEerpupoBanue o 6030HHBIM U TPACCMaHOBBIM IIEPEMEHHBIM.
DeiiHMaHOBCKOE MHTETPUPOBAHUE 110 BCEM INMYTSAM B KBAHTOBOH MEXaHUKE B KOH(QUI'YPaUMOHHOM U
¢dazoBom mpocrtpancTBax. [IpencraBnenue npowsBozsmero GyHkuuoHana anas QyHkuii [puHa B
KTII B Buzme wuHTerpasia mo BCEM IMOJSM B JAarpaHXeBbIX W TaMHJIBTOHOBBIX I€PEMEHHBIX.
WnTerpupoBaHue 1o KOMMYTHPYIOIIMM U aHTUKOMMYTHUPYIOLIMM IepeMeHHbIM. Craryc
¢yHkunonansHoro uarerpana B KTIL.

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

KBanToBaHWE  HE3aBHCHMBIX  JUHAMUYECKHX  IEPEMEHHBIX  (peaylnupoBaHHOE  (a30oBOE
MIPOCTPAHCTBO) METOH0M (YHKIIMOHATLHOTO WHTErPUPOBAHHUA. Pacmipoctpanenue
(hyHKITMOHAITLHOTO WHTETPHUPOBAHMS HAa BCE MCXOAHOE (Da3oBoe MPOCTpaHCTBO. JleTepMuHaHT
®danneeBa-Ilomona.

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

Kanonnyeckuii TaMHIIBTOHMAH W TeHEPUpPOBaHUE CBs3el B (pasoBoM mpocTpaHcTBe. 3akoH [aycca.
WHBOMIOTUBHOCTE CBSI3€i B KaTMOPOBOYHBIX TEOPHSIX.

9. Be1bop xanubposku. Heogaoznaunoctu [pubona.

TpeOGoBaHMs, HaKIaAbIBaeMble Ha KaauOpoBouHble ycnoBus. KyrnoHoBckas kanuOpoBka. I'paHndHble
YCIIOBUSL Ha KanuOpOBOYHBIE TNpeoOpa3oBaHMs, HAaKJIAAbIBa€Mble Ha MPOCTPAHCTBEHHOM
0€CKOHEYHOCTH, M OJHO3HAYHOCTh PEIIECHHs COOTBETCTBYIOMMX NU(depeHnaIbHbIX YpaBHEHNH.



10. KsanroBanme Hea0eneBOW  KaJIMOPOBOYHOM  TEOpHM  METOAOM  (PYyHKUIHMOHAIHHOTO
uHTerpupoBanusi. Ilepexos OT KyJIOHOBCKOW KalMHOPOBKM K JIOPEHIIEBCKOW B (PYHKIIMOHATBHOM
WHTETpaJe.

OyHKIIMOHATBHBIA WMHTETrpall JUIsl MPOU3BOAIICTO (YHKIMMOHAIA B KYJIOHOBCKON (YHHUTapHOM)
kamuOpoBke. Ilepexox k koBapuantHo# KanmuOpoBke. Ilpmem Danneena-Ilomosa (mpencrasneHue
eIMHUIIBI B BUJIE HHTETpasa 1o KaJuOpOBOYHON TpyIIie).

11. Jerepmunant @anneeBa-Ilomnosa u nomist nyxoB. ['eomeTpudeckas HHTEpIpETaUs JeTEPMUHAHTA
danneeBa-Ilomosa.

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

12. TlpaBuna delinmana B HeabeneBoOi TEOPHUH TOJISI B Pa3HBIX KATMOPOBKAX W JUIS pa3HBIX HAOOPOB
OJIEN MaTepuu.

BreiBog mpasun ®elinmana 1 HeaOeneBOM KanmuOpOBOUHOW Teopuu (KYJIOHOBCKAasi KaJIMOpPOBKA,
kanuOpoBka JlopeHIia, akcuanbHas KaTuOpOBKa). YUeT MoJiei MaTepuu [Tt pa3HbIX MYJIBTUILIETOB.

13. YHHTapHOCTh KBAaHTOBOH TEOPHM HEaOENEBOTO KaTMOPOBOYHOTO IOJISl B Pa3HBIX KaTMOPOBKAX.
@OYHKIMOHAJIBHBI MHTETpal B KBAHTOBOW MEXAaHUWKE M B KBAHTOBOW TeOpuM NoJiA. JlarpaHkeB u
raMHUJIBTOHOB (pOopMann3Mbl. IHTEerpupoBanue o 6030HHBIM U TPACCMaHOBBIM IIEPEMECHHBIM.

Ponb nmyxoBbIX moneil B mpoOieMe YHUTApHOCTH (KOHKPETHBIE HPUMEpHl pacdeToB B HU3IINX
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
¢dazoBoM mpocTpaHcTBax. IlpencraBnenne mpousBomsmiero (GpyHKIHMOHANa uis QyHKuuMd [puHa B
KTII B Buae uHTErpaja Mo BCEM IOJISIM B JIATPAHXKEBBIX M TaMHJIBTOHOBBIX I€PEMEHHBIX.
WuterpupoBanre 1O KOMMYTHPYIOIIMM M aHTUKOMMYTUPYIONIMM TepeMeHHbIM. Craryc
¢yHknnonansHoro uaTerpana B KTTI.

14. ToxnecrBa CrnaBHoBa-Teinopa u WX poiib B JOKa3aTeIbCTBE MEPEHOPMUPYEMOCTH KBAaHTOBOM
TEOpUH HeaOENEeBBIX KaTMOPOBOUHBIX IOJICH.

[TepeHopMupyeMOCTh KBAaHTOBOM TEOPUH KaJIMOPOBOYHOTO IMOJISI M KAJIMOPOBOYHAS 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, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHHS,;

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

— MOJITOTOBKY K BBITIOJHEHUIO 3aJ]aHUi TIPOMEXYTOYHOH aTTeCcTallnu.

[Mokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU 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 NmeeT npeacTaBieHre 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.3 BnazmeeT CHCTEMAaTHYECKHMMHU 3HAHMSIMH IO
HATPaBJICHUIO JCSITEIbHOCTH; YIIIyOJICHHBIMUA 3HAHUSIMH T10
BBIOPaHHOW  HANpaBIEHHOCTH IOJATOTOBKH, 0a30BBIMU
HABBIKAMHU TMPOBEACHUSI HAYYHO- HCCIIEIOBATENILCKUX PaboT
10 IPEAJIOKEHHON TeME

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

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

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
auTeparype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

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

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

[IK-1.2 Ymeet co3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B OONacTH sAepHON (UBHKH |
TEXHOJIOT U1

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

[IK-3.1 3HaeT coBpeMEHHBII YpOBEHb Pa3BUTHS HAyKU 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:

I A A

TEOpHIL;

(dyHIaMeHTaIbHbIE B3aUMOICHCTBHSI B MUKPOMUPE;

MIPHHITUT JIOKAJIbHOU KaTHOPOBOYHON MHBAPHAHTHOCTH;

MpaBuiia MOCTPOCHHSI KaTMOPOBOUYHO-UHBAPUAHTHBIX JIArPAaH)KUAHOB;

TEOPETUKO-TPYIIIIOBOE U TEOMETPUIECKOE OITMCAHNE KIIACCHYECKUX KaTHOPOBOYHBIX TOJIEH;
0COOCHHOCTH KJIACCHUYECKON TMHAMMKH KaJTMOPOBOUHBIX moJiel (BTopast Teopema Hetep);
0000IIECHHYIO0 TAMIIIBTOHOBY TUHAMHUKY CHCTEM CO CBSI3SIMHU;

METOJbI KBAHTOBAaHUS CUCTEM CO CBA3SIMU;

[paBWJIa KBAHTOBAHHS KAJIMOPOBOYHBIX TEOPHH METOIOM (DYHKIIMOHAILHOTO HHTETPUPOBAHMUS;
reOMETPUYECKYIO HHTepIpeTanuto fetepMraanTa @anneesa-Ilomnosa;

toxaectsa CiaBHoBa-Teiopa u UX poiib B 0KAa3aTENILCTBE NEPEHOPMHUPYEMOCTH KaTHOPOBOUHBIX

[0 addexr Xurrca u a0Kka3aTelbCTBO MEPEHOPMUPYEMOCTH CIIOHTAHHO HApYIICHHOW HeabeleBon

KaJrOpOBOYHON TEOPHUH.
yMeTh:

[0 3¢ ¢eKTUBHO NPUMEHSTH BbIICyKa3aHHbIC 3HAHUS HA MPAKTHKE IS pelleHus] QyHIaMEHTAIbHBIX U
MPUKJIAJHBIX HAYYHBIX 3a/1a4 B 00JIaCTH COBPEMEHHON TEOPETHUYECKOH (DU3UKH AEMEHTAPHBIX YaCTHII.

BJA€Th:



[J  TEeXHUKOH NOCTPOEHUS JarpaHkuaHa KaIuOpPOBOYHOM TEOPHM MO 3aJaHHOM KaJIMOPOBOYHOM
rpynie;

[J mpaBuiIaMu BeIOOpa KaTMOPOBOUHBIX YCIIOBHIA;

[l meromoM (YHKIIMOHAJIBHOTO HHTETPUPOBAHMS B KBAHTOBOM TEOpHUHU MOJS (B JAarpaHXEeBOM U
raMHUJIBTOHOBOM (popMaiu3max, o O030HHBIM U TPACCMAHOBBIM ITEPEMEHHBIM);

[J  TexHUKOW mocTpoeHus 3(Pp(PEeKTHBHOr0 KBAHTOBOTO JarpaHXHaHa JUIsl 33JaHHOW KaJINOpPOBOYHOM
TPYMIIbl U BEIOPaHHOW KaTHMOPOBKU;

[]  METOIOM BBEJCHHUS yXOBBIX IEPEMEHHBIX B KBAHTOBYIO TEOPHIO HEAOENEBBIX KaIMOPOBOUHBIX
TIOJICH;

[J MeronoM mocTpoeHus npasuin deliHMaHa st KaTHOPOBOYHOW TEOPUH, 3aJJaHHOHN KaTHOPOBOYHON
IPYyMNIIOH, KaTUOPOBOYHBIM YCIOBHEM U HAOOPOM MOJIEH «MaTepuny;

[J TEeXHHKOU Iepexo/ia OT OIHOH KaTHOPOBKH K JAPYrod NPy KBAHTOBAHUH KaJTHOPOBOYHBIX TCOPHIA;

[J MeTrogamMH ONHMCAHUS TOHOJIOIMYECKH HETPUBHAJBHBIX MOJIEBBIX KOH(PUTYypalUil TUIIA MOHOIOJIEH
‘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. OGoOmeHHass TaMHJIBTOHOBA JUHAMHUKA JUIS BBIPOKACHHBIX JIarpaHKMaHoB. CBSI3W TEpPBOTO U
BTOpOro pona. Ckobku Jupaka.

12. TlpaBuia KaHOHMYECKOTO KBAHTOBAaHHS [UIS CHUCTEM CO CBS3IMH. MeEToJ peaylupoBaHHOTO
(ha3oBOTO MPOCTpPAHCTBA.

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

14. KBanroBas MexaHHKa Ha si3bIKe (YHKLIMOHAJBHBIX WHTErpajioB. JlarpaHkeBa M TaMHJIBTOHOBA
(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. KanToBaHue HeaOeleBOW TEOPUH METOAOM (PyHKIMOHAIBHOTO HMHTETPUPOBAaHUS B (Ha30BOM
MIPOCTPAHCTBE.



24. llerepmunant danneesa-Ilonosa, mosus gyxoB.

25. OyHKIMOHABHBIA WHTErpaN JJIsl KaTMOPOBOUHOW Teopuu B JarpamxkeBoM (opmanmsme. [Ipuem
®danneesa-llomnosa (BeieneHEe 00beMa KaTHOPOBOYHOMN TPYIIITHI).

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

27. OcobeHHOCTh aKCHAbHON KaTHOPOBKU.

28. Jloka3aTenbCTBO YHUTAPHOCTH B KBAHTOBOM Teopuu HeabeseBa KaauOpoBoyHOro nosis. Pons ayxos
B 9TOM [I0Ka3aTeJIbCTBE.

29. ToxnectBa CrnaBHoBa-Teinopa kak cieJcTBHE KalMOPOBOYHONW MHBAPHMAHTHOCTH HA KBAaHTOBOM
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 "ommuno" (10 OGayioB) BBICTABIISIETCSl  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOMIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMYy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
peleHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, IpaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT NPUMEHSTH MOJy4YCHHBbIC 3HAHMS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHATH IOJy4YCHHBbIC 3HAHWS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIH B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomio" (5 06ayuioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAeT MaTepuall,
rpaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHHWS HA MIPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 IOCTaTOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopUTenbHO" (4 Oamna) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3liesibl Y4eOHOW MporpamMmbl, HEOOXOOUMBIE AJISl AajbHEHIero ooyueHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ynosierBoputenbHO" (3 Oayiia) BBICTABISIETCS CTYACHTY, MOKa3aBIieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO Marepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOIO COJAEp)KaHHUS y4eOHOW NIpOrpaMMbl TUCHMIUIMHBI, JOMYCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIEC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.

Onenka "HeynosierBoputenbHO" (1 0aymn) BeICTaBIAETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOPMYITUPOBKAX
0a30BbIX TOHATHH AUCLHUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Tpu npoBeneHUH OIICHWBAHUS 3HAHWI OOy4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMOTpeHue sk3aMmeHaropa. Ompoc oOyuaromerocs 1o OWieTy He JOJDKEH IIPEBBIIIAaTh OIHOTO
acTpoHOMHYECKOro yaca. OleHHBaHHE 3HAHUI NMPOU3BOJUTCS B COOTBETCTBHH C BBIIICYKAa3aHHBIMU
KPUTEPUSAMH B COOTBETCTBUH C COJIEPKAHUEM AUCIUIIIIMHBL.



