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1. Henu n 321244 AUCHUIJIMHBI (MOYJIs1)

enpto aucnuiInHbl «DyHKIIMOHAIBHBIE METOJbl KBAHTOBOW TEOPHH KaJTMOPOBOUYHBIX IOJICH»
ABJIACTCA: H3y‘IeHI/Ie " OBJIAZICHHUC COBpeMeHHBIMI/I q)YHKI_II/IOHa.HBHBIMI/I MeTogaMu KBaHTOBOﬁ TeOpI/II/I
TOJISI ¥ KBAHTOBOM TCOPHH KATMOPOBOYHBIX IMOJICH; YCBOCHHE OCHOBHBIX (DM3MYCCKHUX MPEICTABICHHIMA
N MAaTCMAaTNUYCCKHUX I/I,Zleﬁ, JISKaAIIUX B OCHOBE 3TUX MCTOJOB, an06peTeHHe HABBIKOB UX HpI/IMeHeHI/I}I
K OIMCAaHWIO KOHKPETHBIX (HU3MYECKHX TIPOIECCOB W K BBIYHCICHUIO OKCICPHUMEHTAIBHO
HAOJII0AaeMBIX XapaKTEPUCTUK APOHHBIX CHCTEM. 3HAHMS, MOJYYCHHbIE aCIHUPAHTOM MPU H3yYCHHUU
JTAHHOW JMCIHILINHBI, 3HAKOMST ¢ COBPEMEHHBIM COCTOSTHUEM B 3TOHW 00J1acTH U ()OPMHUPYIOT y HETO
(bU3MKO-MaTEMAaTHIECKYIO KYyIbTYpY, HE00XO0IUMYIO JInIE: CaMOCTOSITEIIbHOU Hay4HO-
HCCIIE0BATEIbCKOM pabOoTHI.

JlaHHBIN Kypc IIPU3BaH pellaTh CICAYIOINE 3a1a4Hn:
— HW3y4YeHHWE COBPEMEHHBIX METOJOB IMIOCTPOCHHS BAHTOBBIX TEOPHI KATMOPOBOYHBIX TOJIEH;
— 3HAKOMCTBO C OCHOBHBIMHU (DH3WYECKUMH SIBJICHUSIMH, OMHChIBaeMbIMHU €10 B pamkax KXJ[ u CM;

- (bOpMI/IpOBaHI/IG yMeHI/Iﬁ U HAaBBIKOB CaAMOCTOATCIIBHOI'O pacucTa aApOH-aAPOHHBIX W JICOITOH-
AAPOHHBIX NPOUCCCOB.

2. MecTto qucuuminHabl (MoayJsi) B cTpykrype OIIOII

ITIpu wm3yuenun kypca «DyHKIHMOHAIbHBIE METOABI KBAaHTOBOH TEOPUH KAJIMOPOBOYHBIX MOJIEH»
UCIOJIb3YIOTCSL 3HAHUS, MPUOOpETEHHbIE MPH H3YyYEHUU BCEX 0€3 MCKIIIOUEHHUS MaTeMaTH4YeCKUX U
(U3NIECKUX KypCOB, a TAaKXKe CIELKYPCOB M0 KBAHTOBOW TEOPHH PACCESHUS U U3IYUYECHHUs, KBAHTOBOM
TEOPUU TMOJIsA, PESTUBUCTCKOM KBAHTOBOM TEOPUM M KBAHTOBOHM JJIeKTpoAuMHaMuKe. Crenkypce
«DYHKIMOHATIBHBIE METO/bl KBAaHTOBOM TEOPUH KAIMOPOBOYHBIX IMOJICH» sBIseTCS 0a30BBIM IS
u3ydeHus cretukypcoB no CtannaptHoit Mojenu, no Gusuke 31eMeHTapHbIX YacTULl U aCTPOPU3UKE.

3. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHS THCHHUIINHBI (MOLYJIs1)

HNucuumnune  «DyHKIMOHAIbHBIE METOABl  KBAHTOBOM  TEOPUU  KAIUOPOBOUHBIX  MOJIEH»
COOTBETCTBYIOT cleaytomue npodeccuonanbabie kommnerennuu (11K):

[IK-1 | CnocoGHOCTh CaMOCTOSITEIFHO CTAaBUTh HAYYHBIC 33J]a4H B 00J1acTH (PU3HKU U periaTh
HUX C HUCIOJIb30BAHHUEM COBPCMCHHOTO OGOpy,Z[OBaHI/I}I Y1 HOBEUIIEro OT€UYeCTBCHHOIO U
3apyOeKHOTO OIBITA

[IK-2 | Bnanets paznenamu (GU3MKH, HEOOXOAUMBIMHE JUIS PEIICHUS HAYYHO- WHHOBAIIMOHHBIX
3a7a4, W TPUMEHSATh pe3yJbTaThl HAYYHBIX MCCJIEAOBAaHUW B WHHOBAIMOHHOU
JeITeIbHOCTHU

[1K-3 | Binagenne HOBBIMA METOIAMHU M METONOJIOTMYECKUMH IMOAX0IaMH HEOOXOIUMBIMH IS
y‘IB.CTPIH B HaquO-HHHOBaHHOHHBIX HUCCICOOBAHUAX U I/IH)KeHepHO-TeXHOJIOFI/I‘-IGCKOfI
ESITENLHOCTH

B pesynbraTte u3yuyeHHs NAHHOM IUCUMUILIMHBI «DYHKIHOHAIBHBIE METOJBl KBAaHTOBOW TEOPUU
KaIMOPOBOYHBIX MMOJICH» acUpaHT JOHKCH:

3HamMp: COBPEMECHHBIE METO bl TOCTPOCHUS BAHTOBOW TEOPUHU KaTHOPOBOYHBIX MOJIECIH;
ymemp: WVCIOJIb30BaTh UX JIsl OOBSICHEHUSI OCHOBHBIX (pr3nueckux siBieHni B pamkax KX u CM

é1a0emb: HABBIKAMU U npueMaMu CaMOCTOATCIbHOI'O BEIYUCIICHHUA aAPOHHBIX ITPOLCCCOB.

[IK-1 | 3HaTh, yMETH, BIIAJIETh

[IK-2 | 3HaTh, yMETH, BIIAJIETh

[IK-3 | 3HaTh, yMETb, BIIAJIETh




4. O0beM AUCHUNJIMHBI (MOAYJIs) M BUJBI YUeOHOI padoThl

Bup y4yeoHoii padoTsI Bcero yacos / Kypcsbi
3a4eTHBIX eTUHUI 1
AynuTOpHBIE 3aHATHS (BCEro) 48 48
B ToMm umcne: - -
Jlekuun 24 24
IIpakTuueckue 3ansatus (I113) 24 24
Cemunaps! (C)
JlaGopatopusie padotsl (JIP)
KCP
CamocrosiTesibHas padoTa (Bcero) 60 60
B tom uncrne: - -
KypcoBoii mpoekt (pabota)
Pacuerno-rpaduueckne paboTs
Pedepar (mpu Hammumm)
pyeue 6uovl camocmosamenvroi pabomol
Bun npomexxyTouHol atTecTanuu 3a4eT 3a4eT
OO6m1ast TpyI0EMKOCTh: Yachl / 3a4ETHBIC €TMHUIIBI 108 /3 108 /3

5. Copep:kanune TUCHUNIMHBI (MOTYJISA)
5.1. Conep:xaHue pa3iesioB U TeM TUCHUIIMHBI (MOIYJIs1)

Tema 1. Kitaccuyeckasi Teopusi CHCTEM CO CBA3SIMH.

JlarpankeBa W TaMUIBTOHOBA TeOpHs (PUINYECKHX CHUCTEM CO CBSI3AMU. llepBUuHBIE CBA3M.
OO600uIeHHbI raMuabTOHHAH. Bropuunbie cBs3u. CHUCTEMBI CO CBS3SIMH IEPBOIO U BTOPOTO poJa.
KanubpoBounsie ycnosus. Kanonnueckue 1 HeKaHOHMYECKHE KaTMOPOBKHU. DIEKTPOMAarHUTHOE T10JI€
KaK MPOCTEUIIUN IpPUMEp CUCTEMBI CO CBSI3AMU. AMIUIMTYAA NEpEXoAa JUlsl KBAaHTOBBIX CHCTEM CO
CBA35IMU B paMKaX METOJa KOHTUHYAJIbHOTO UHTETpaIa.

Tema 2. Knaccuueckasi Teopus moJieit Slura-Muuica ¢ SU(N) cummeTtpueii.

KoBapuantnass mnpousBogHad. Tenzop HanpsbkeHHocT mnonst Sxra-Mwmica. [lons  martepun.
JlarpankxuaH XpOMOJMHAMMKHU. YPaBHEHMsS [BUKEHUsA KJIacCHYeCKUX noner fnra-Muuica.
KammbGpoBouHoe ycnoBue. Y ciaoBHe 0JTHO3HAYHON Pa3pelIMMOCTH KaTHOPOBOYHBIX ycloBuid. [TonsTre
¢dbynkunonansHoro onpenenutens. Kornuu I'pubosa. ['opuzontsl ['prbosa.

Tema 3. I'onomopdgnoe npeacrasieHue (0030HbI).

OnHoMmepHBIN TapMoHMUYecKUil ociustop. IlpeacraBieHue omeparopHoil anredpsl GO30HHOTO
FapMOHHYECKOT0 OCHMJUIATOPA B MPOCTPAHCTBE aHATUTHUECKUX (PpyHKUMHA. CKansipHOE MPOU3BEICHHE
B 3TOM npocTpaHcTBe. [loHATHE sfApa M HOPMAJIBHOIO CHMMBOJIa IPOM3BOJIBHOTO omeparopa. fnpo
MIPOM3BEACHUS ABYX omnepaTopoB. HopManbHBIH CHMBOJ 3BOIOIMOHHOTO ONEpaTopa B FOJIOMOPPHOM
npencrasieHud. ['ogoMopdHOe npencTaBieHue i CKalsipHOM Mojenu Teopuu noiis. [IpoctpancTBo
doka B TOJIOMOphHOM TIpencTaBieHHH. HopMmalbHBI CHMBOJ 3BOJIOIMOHHOTO OmIepaTropa
ckajsipHoro mois. IloctpoeHue S-maTpuipl U TEOPUM BO3MYLIEHHMS B paMKax KOHTHHYaJIbHOI'O
uHTerpana. [lpowsBomsanuii  QyHKIMOHAN 11 TOYHBIX (yHKIUA [puHA CKaIsIpHOTO TIOJIA.




PaznoxkeHne HOPManbHOTO CHUMBOJIa S-MaTpPHUIbl B OKPECTHOCTH KJIACCHYECKOTO pEeHIeHUs
(“paznokeHue Mo nerysm’).

Tema 4. I'onomopdnoe npeacrasieHue (GpepMHOHBI).

[IpencraBnenue onepatopHoOi aaredpsl (OJHOMEPHOr0) (HEPMUOHHOTO OCHIILIATOPA B MPOCTPAHCTBE
rpaccMaHOBO3HauHbIX (yHKUMNA. HWHTerpupoBanue u auddepeHuIrpoBaHHE MO TIPACCMAaHOBBIM
nepeMeHHbIM. CKaJlipHOE TPOM3BEACHUE B IPOCTPAHCTBE TOJOMOP(HBIX TI'PacCMaHOBO3HAUHBIX
¢byakumii. O6001IeHNEe Ha CUCTEMY C N CTETEHSIMHU cBOoOOABI. [loHSTHE sipa M1 HOPMAIBHOTO CHMBOJIA
oreparopa B IpocTpaHcTBe romomopdubeix ¢QyHkuuil. IIpencraBienue sipa oreparopa 3BOJIIOLUU
dbepmu-cuctemMbl B popMe KOHTUHYaJIbHOTO MHTErpaia. KommiiekcHoe COMHOPHOE TMOJIe Kak MpuMep
cucTeMbl (PEPMHOHOB C OECKOHEUHBIM YHCIOM CTENeHeW cBoOOAbl. ['amuinbTOHMAH (HepMHOHHOTO
I10JIs1, B3aMMOJIEHCTBYIOILIETO C BHEIIHUMH I'PAaCCMAaHOBBIMU UCTOYHUKaMU. [locTpoenue S-marpunbl n
Npou3BOAALIero (YyHKIMOHANA JUIsI CUCTeMBbl (DEPMHUOHBI + CKaJsipHOE Toje (B3auMojeicTBHe
IOxassr).

Tema S.I'amunbToHOBa hopMyIMpoBKa 1JIs1 moJiel SIHra-MmuJjljica 1 X KBaHTOBaHHe.
KanoHnueckn comnpsiKeHHbIE MEPEMEHHbIE M TaMWIBbTOHMAH KiacCHYeckux nosied fHra-Muica.
IlepBruynas u BropuuHas cBsiz3u. KaHOHHYECKOE KaIMOPOBOYHOE YCIOBUE — KYJIOHOBCKAsl KaJTMOpPOBKa.
YcnoBue COBMECTUMOCTH KYJTOHOBCKOM KaJTMOpPOBKH C AMHAMUYECKON cucTteMoi. OO0mias CTpyKTypa
aAMIUTUTYBI TIEPEeX0/a MEXKAY JBYMS KOHPHUTypalusMd KaIHUOPOBOYHOTO TMOJNSI B TEPMHHAX
KOHTHHYaJIbHOrO0 MHTerpaia B (pazoBoM mpoctpaHcTBe. [lepexon B QpyHKIIMOHAIBHOE MPOCTPAHCTBO
NoJIeBbIX KOoH(urypauuii. ['puboBckue HeomHopogHocTH. IlocTpoeHue S-mMaTpuisl ¢ OMOIIBIO
rojiomop(dHOTo MpeacTaBiaeHus noiei Sgura-Mwica. BzanmonelicTBue ¢ mojassMu MaTepuu.

Tema 6. KopapuaHTHbIEe NPABWJIA KBAHTOBAHNSA U (eiiHMAHOBCKAs INATPAMMHANA TEXHUKA.
[lepexon K pensITUBUCTCKU-UHBAPUAHTHOW IMapaMeTpU3alid KaTuOPOBOYHO-IKBUBAJIECHTHBIX MOJEH.
Kamubposka Jlopenua. [IpeobpazoBanue GyHKIIMOHATBLHONH MEphl B HOPMAJIbHOM CUMBOJIE S-MaTpHUIIbI
nose SlHra-Musuica mpu mepexojie OT KYJOHOBCKOM K JIOPEHIIOBCKOHM kanmuOpoBke. OO00OIeHHAs
kanuOpoBka Jlopenna. IlpencraBneHune (QyHKIMOHAJIBHOTO ompenenurens omnepatopa Daneena-
[TonoBa B BuAe (hyHKIMOHAILHOTO MHTErpajia Mo CKAJSPHBIM aHTUKOMMYTHPYIOUIMM MoysaM. Jyxu
@aneepa-Ilonoa. IlpomsBomsaumii ¢ynkuuonan g ¢yHkuuid ['puna moneit Sura-Muica.
JlmarpaMMHasi TEXHHUKa B UMITYJIbCHOM TipeacTaBieHuu. [Ipeodbpazoanue bekku-Pro3-Cropa-TroTnHa
(BRST-mpeobpazoBanus).

Tema 7. IlepenopmupoBka B Teopusix Aura-Mmuiica.

K9/ u KX/ na oqHonerneBoM ypoBue. KanuOposku. Pazmepnas perymspuzanus. O0mmue cBeeHus o
nporeaype mnepeHopMupoBok. IlepeHopmupoBka B KXJI B ogHOMETIIEBOM MNPUOJIMKCHUH.
AcumnroTHyeckas cBo6oa.

Tema 8. Ilpouecchl rI1y00KOHEYNPYroro paccesinusi JenToHoB Ha HyKJoHax (DIS) u

e+e- AaHHUTUJISII U,

Onpenenenuss u  kuHematuka. I[laproHHas wognens. OmneparopHoe paznoxenue. [Ipumenenne
OIIEpaTOPHOTO Pa3JIOKEHUSI IPOU3BEIECHUS AIEKTPOMArHUTHBIX TOKOB K DIS u e4e- aHHUrnnsanuu, u
MOMEHTBI CTPYKTYPHBIX (YyHKIHMI. PasmMepHOCTh M TBUCT omeparopa. AHOMalbHbIE Pa3MEPHOCTH.
OBoNIOIMS KBAapKOBBIX M IUIIOOHHBIX paclpeleleHuil B aipoHe. YpaBHeHHe AnbTapemnu-llapusu.
[Tpumenenue Teopun Kk HaOIOHaeMbIM iporieccam. [Iponece dpeitna-Sna.

Tema 9. UHCcTaHTOHBI.

KBantoBas MexaHumka, MHHUMOE BpEeMs, HHTErpajibl MO TpaeKTopusM. JIByropOblii mnoTeHuuan.
TynnenupoBanue. OBkiaunoBa ¢(opmynupoBka KXJI. BPST-uncrantonsl. OOmme cBoiicTBa.
Benuuuna aeiicTBus 11 MHCTAHTOHHBIX pemieHuil. SAABHbIM Bua BPST-uncrantona. MHCTaHTOHHBIN
ra3. Mucranronsl B KX/[ Bakyyme.

Tema 10. AHomanum.

KBanToBass aHoManusi JUBEpPreHIMM aKCHAJIBHOIO TOKa B JByMepHoM wmonenu llIBuHrepa wu
nepecTpoiika pepMu-BakyyMa BHEIIHUM I0JIEM. AHOMAJIHUS B BBICIIUX Pa3MEPHOCTSIX KaK MPOSBICHHE
HEMHBAPUAHTHOCTU (YHKIMOHATIHHON Mephl. Brrumcnenue ¢epmuoHHOro sikobuana mo Bepremecy-
OymxukaBe. CoxpaHsromecss KalMOpOBOYHO HEMHBAapHaHTHbIE TOKU. Pacmaja mu-HONb-Me30HA Ha
nBa GoToHA.



5.2 Pazmenbpl [JMCUMIUIMHBI M  MEXKIMCUMIUIMHAPHBIE CBSI3M ¢ o0ecrneyuBaeMbIMH
(moceAylOIIMMHU) JTUCHUIIMHAMHA (MOLYJISIMH)

Bce templ auctuminabl «DyHKIIMOHAIBHBIE METOABl KBAHTOBOM TEOPHH KATHMOPOBOYHBIX
MoJieil» SIBNsIETCA OCHOBOM TakuMX HAay4YHBIX AUCHUIUIMH Kak «CranpaptHas Mognenb», «Dusnka
AJIEMEHTAPHBIX YaCTHID», «ACTpo(r3HKa BEICOKUX dHEpruii», «HellTpunHas actpodusuka».

Ne HanvenoBanmne obOecneunBaeMbix | Ne Ne paszmenoB u Tem NAHHOW JTUCILUILUINHEI,
/1 (mocneAyrommx) AUCIUTUTHH HEOOXOMUMBIX s  HM3y4eHHUs  00ecIeuynBaeMbIX
(mocneayommx) AUCIUIUTHH

CranpaptHas Mogenb Temsr 1,2,3,4,5,6,7,8,9,10

®u3uKa JIeMEHTAPHBIX YaCTHIL Tewmsr 1,2,3,4,5,6,7,8,9,10

1
2
3. AcTtpodu3uka BEICOKUX YHEPT Ui Temsr 1,2,3,4,5,6,7,8,9,10
4 Hetitpunnas actpodusuka Tewmsr 1,2,3,4,5,6,7,8,9,10

5.3. Pazziensl ¥ TeMbl AUCHUIUIMH (MOYJIEH) U BUbI 3aHATUH

No
Bunnl noarorosku
Bcero
Paznensr
4acoB Jlexkuun | IIpakTuyeckue
CPC
3aHITUS
1. Knaccuueckue
CUCTEMEI co
CBSI3SIMU u| 27 6 6 15
KJIACCHYECKHE II0JIA
Sara-Muiica
2. KBanToBanue u S-
MaTpuia B
rosoMmopdHOM
IIPEACTABIEHUNA U B
el ! 27 6 6 15
raMIJIbTOHOBOI
dopmynupoBke s
oJen Slura-
Munica
3. KoBapuaHTthbie
npaBuia
KBaHTOBaHUA U
27 6 6 15
NEepEeHOPMUPOBKA B
TEOPHUAX Sura-
Munica
4. IIpouieccet DIS wn
e+, e- aHHUTUIISIIIUA
KBanToBbIe 27 6 6 15
aHOMAJIUH.
HNHcTanTOHEI
BCETO
(uach) 108 24 24 60




6. IlepeyeHb TeM NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHI M J1a00paTOPHBIX padoT

Ne
/o

No
paszzena
U TEMBI

JACIIUILTH

HBI

(Momymst)

HanmenoBanue ceMMHapoB, IPAKTUYECKUX U
71a00paTOPHBIX padOT

Tpyno
€MKOCT
b

(gacm)

OneHou
HBIE
CPEICTB
a

dopmupyem
BIC
KOMIIETCHIIU
u

2

3

Paspen 1,
Temsr 1,2

1. KBaHTOBaHME MacCCHUBHOTO BEKTOPHOTO
nonst U ycnosue JlopeHna. IlepBuuHble U
BTOPUYHBIC CBSI3H. S-marpuria OMII
Kjaccuueckoro Toka. IIpencrasie- Hue
['eitzenOepra, in ¥ out MO U COCTOSTHUSI.

Kontpo
Jb Ha
3auere

Paznen 2

TeMbl
34,5

2. HznyyeHue  MpPOU3BOJIBHOTO  YHCIA
(OTOHOB TIpU CTOJNKHOBEHUSX. Teopema
Kunomutel —JIu. KorepeHTHbIE COCTOSHUSA.
l'onmomopdroe mnpencraBnenue. SAapo wu
HOpPMAaJIbHBI CUMBOJI OIIEPATOPA.

3. OyHKIIMOHATBHBIC

TeopeMbl Buka, 0030HBI.
orepaTop  IBOJIIOLHH. [IpencraBnenue
B3aMOJEUCTBHA. DyHKIIMOHAJIbHbBIE
dhopmynupoBKu Teopembl Brka, hepMUOHBI.

(hopMyTUPOBKH
S-matpuna u

4. TeiizeHOeproBsl MONS W BaKyyMHBbIC
cpenHue. AMIUIMTYJa Bak-BaK IEpexona M
[IpousBosmui D yHKIMOHA oI
Hopmanbnbiit CHUMBOJI S-MaTpHIIbI.
[IpencraBnenue Yemiena-Jlemana.
[Iponararop u ¢pynkiuu Baiitmana. Teopema
Xaara. Cna0plii CMBICT ACUMIOTOTUYECKUX
YCJIOBUM.

KonTpo
JIb Ha
3aueTe

Pa3nen 3

Tembl
6,7,8

6. Brprumcnenune OJII uepes ®DU. Merox
«reroBoro siapa». Ilorenmuan Konmena-
BaitHOepra u amHaMUYecKoe HapylIeHUE
CUMMETPHH. PeHopMHUHBapHaHTHOCTS,
«Oerymiasi» KOHCTAaHTa CBS3M, aHOMajbHas
pPa3MEpHOCTh M pa3MepHas TPAHCMYTALUS..
O YHKIIMOHATIbHbBIE JlerepMHUHAHTHI u
paznoxxenue ] o nersm.

7. S-marpuma wu Teopema Buka aus
bepMHOHOB BO BHEILIHEM noJie.
®epmuonnblid OJ]. Poxxnenue nap BHEITHUM
kinaccuyeckum  OMIL.  Teopema @appm.
CoxpaHeHre BEKTOPHOI'O TOKa M TOXKJIECTBa
Yopna-Takaxamm. VYpanenus IlIBunrepa-
Hancona. @ 110 rpaccMaHOBBIM MOJISIM.

8. KBanToBanme HeaOeIeBhIX
KaJauOpOBOUHBIX TmoJyiell ¢ momouipio DU.
Herepmunant @apgneeBa-Ilonmosa. Jlyxwu.
IIpeoOpasoBanue BRST. VYuurtapHocts S-

KonTpo
JIb Ha
3aueTe

IK-1
I1K-2
I1K-3




/o

Ne
paznena
1 TEMBI
JTMCIIUITIN
HBI
(MoJtyist)

HanmMeHoBaHMEe CeMHHAPOB, MPAKTUIECKUX H
71a00paTOpHBIX PaboT

Tpyno
CMKOCT
b

("acer)

OneHou
HBIC
CpEICTB
a

dopmupyem
bIC
KOMIIETEHIIN
)41

MaTpULIbI B PU3NYECKOM CEKTOPE.

9. Jlarpanxuan u npasuna @eitnmana KX/I.
ITepenopmuposka KX/ u Toxxaecta Yopaa-
Takaxamu-CnaBHoBa-Tenopa.
Boruucnenne Oera-pynknum  mus SU(N).
Acumnrornueckas — cBoboma.  I[lapametp
msamoma — KX/

Pa3nen 4

Tembl
9,10

10. DIS: ckeinuHr B MapTOHHOM MOZEIH.
MoMeHTBI  CTPYKTYpHBIX  GYHKIMA |
omnepaTopHoe pazioxeHue. PazMepHOCTh U
TBHCT orepaTopa. Penopmrpynna,
BBIYMCIICHHE aHOMAJbHBIX pPa3MEPHOCTEH.
KBapkonuii, AHHUTUIIALMS €+€- B aJPOHBI.
R- oTHOIIEHME U TpaBUIIA CyMM.

11. EBximpmoBo nmeilictBue Tmoned JSlHra-
Munnca. CoxpaHSIONUECs] TOMOJIOTHYSCKUE
3apsiibl n X COXpaHSIOIINECs
KaTMOpOBOYHO  HEWHBAPHAHTHBIE  TOKH.
CamopnyallbHBIC  KJIACCHYECKUE  PEIICHHS.
BPST-uncranToH u tata-Bakyym KX/I.

12. KBaHTOBas aHOManus B JBYMEPHOU
mojnenu llIBuHrepa m mepectpoiika ¢epmu-
BaKyyMa BHCIIHUM IIOJIeM. AHOManus B
BBICIIX PAa3MEPHOCTSAX Kak IpOSIBICHUE
HEMHBAPUAHTHOCTU (DYHKLIMOHAIBHON MeEpBI.
Bbruucnenue ¢epMHOHHOTO sKOOMaHa II0
Beprenecy-®@ymxukase. AnHomanuu
a0eleBbIX aKCHAJIbHBIX TOKOB M pacmaj IH-
HOJIb-M€30Ha Ha JBa (poToHA. AHOMAIMH
HealeneBbIX TOKOB. Mepapxust aHOMaui.

Kontpo
Jb  Ha
3aueTe

7. IlpuMepHasi TeMaTHKA KypPCOBBIX padoT (MpOeKTOB) (MpH HAJTUYHNH)

Kypcosvie pabomel ne npedycmompensi.




8. YueOHO-MeTOAMUYeCKOEe M HH(POpMALMOHHOE 0O0ecnieYeHHe TUCHMILINHBI (MOTYJIs1)
a) ocHOGHasA Tumepamypa

1. Ierpuna, JI. S. KBantoBas teopus nosst / 1. 5. Ilerpuna. - 2-e uza. - M. : JIubpoxom, 2015. - 247
c. - ISBN 978-5-397-04311-3 (3)

0) Oonoanumenvnan 1umepamypa

1. Ileckun, M. E. Benenne B kBanToByto Teoputo noiis / ML.E. Tleckun, JI.B. Hlpenep. - NxkeBck :
Perynsapuas u xaotuueckast auHamuka, 2001. - 783 c. - ISBN 5-93972-083-8 (1)

2. Muukcon, Kiaox KsanrtoBas teopusa nonst [Tekcr]: B 2 T. : mep. ¢ anrin. / K. Muukcon, XK. -b.
3100ep. - M. : Mup, 1984. T. 1. - 1984. - 448 c. T. 2. - 1984.- 400 c. (4)

3. Bepresec, Cepreii_HukutoBuu. Jleknuu 1Mo KBaHTOBOM »jiekTponauHamuke [Tekcr] : yueO.
nocobue s crya. By3oB / C. H. Bepreaec. - M. : ®uzmariut, 2005. - 244 c. (2)

4. BomomwmH, M. Bb. Teopuss kanmOpOBOYHBIX B3aUMOJEHCTBHM dJeMeHTapHbIX dactui / M. b.
Bonomun, K. A. Tep-Maptupocsu. - M.: DHeproatomuszaat, 1984. - 296 c. (2)

5. bopuepc, Puuapa E. KBantoBas teopus nons / P. E. bopuepac ; nep. ¢ anrn. A. 5. Manbues. -
M. ; MxeBck : Perymsp. u xaotud. AuHamuka : IH-T komnbiotep. uccien., 2007. - 92 c. (1)

6. PybakoB, Banepuii AnatosbeBnd. Kitaccuueckue kaTuOpOBOYHBIC TIOJIS | TEOPUH C (hepMUOHAMMU.
HexommyrtatuBHbie Teopun: yuebd. nocobue / B. A. Pybakos. - 3-¢ u3z. - M. : JIubpokowm, 2009. - 236
c. (1)

7. Baiin6epr, CtuBen KBanroBas Teopusi noJs [Tekcr] / C. BaituGepr. - M. : @usmaraur. - 21 cm.
T.2 : CoBpemennsie npunoxenus / [lep. ¢ anrn. oz pen. B. U. XXykosckoro. - 2004. - 527 ¢. (2)




B) oasznl oaHHblx, uud)opmauuonno-cnpaeolmble U NOUCKO6ble cucmembl

OcCHOBHBIE MaTepHUAIIBI IO KypCY JHOCTYITHBI Ha IEPCOHAIBHON CTPaHUIIE
http://www.pd.isu.ru/sost/teor phi/korenb/korenb.html , B yactHOCTH:
http://www.pd.isu.ru/sost/teor_phi/korenb/TDSPh/fmktkp 3.htm
http://arxiv.org/pdf/hep-ph/0508242v1.pdf
http://www.researchgate.net/publication/2016907 Lectures on QED and QCD

OOpa3zoBaTenbHBIE PECYpPCHI, JOCTYMHBI TaKKe IO JIOTUHY W Tapoii0, MPEeIOCTaBIsSIEMbIM
Hayunoit oubnuorexoit UI'Y:

https://isu.bibliotech.ru/ - U3 «bubamnoTex»;

http://e.lanbook.com - DbC «M3narenbcTBoO «Jlanb»;

http://rucont.ru - 3BC «PykoHT» - MeKOTpaciieBast Hay4yHasi Ou0iInoTeka,

* HudopmanmonHas cuctema 10CTyna K pOCCUNUCKUM (PU3HUECKUM KypHallaM
BUHUTMU (http://www.viniti.ru)

* ApxuB HayuHbIX )ypHaioB JSTOR (http://www.jstor.org.)

* E-print apxuBsl: arxiv.org u ru/arxiv.org
9. MaTepuajibHO-TeXHHYeCKOe obecrneyeHue JUCIUIINHBI (MOTYJIs1)
Aynutopust MUHUMYM C IByMs 1ockaMu U Mell. Jloctyn k pecypcam UI'Y u3 cetu UHTepHeT.

MeroauueckuM  OoOpMIIEHMEM Kypca SIBJISETCS  HCIOJIBb30BaHUE OOBIYHBIX  COBPEMEHHBIX
00pa3oBaTEeNbHBIX TEXHOJIOTUH: JIEKUMH M TPaKTHUECKUX 3aHATUH. BHeapenuwe rnobanbHOM
KOMIIBIOTEPHON CeTH B 00pa3oBaTesbHbII MpoIecC MO3BOJIAET 00ECHeUnTh JOCTYNHOCTh VIHTepHeT-

pecypcoB.

Martepuanbl: MOHOrpauu M HaydHble CTaTbU U3 PELEH3UPYEMBIX KYpPHAJIOB, paccMaTpHUBAIOIIME
COBpPEMEHHBIE MTOXOBI ¥ UCCIICIOBAHUS B TEOPUH KAITUOPOBOYHBIX MOJICH.

10. O6pa3oBaTesibHbIE TEXHOJIOTHH
321,[[3.‘-11/1 H3JI0KCHUS U UBYUYCHHUA JUCHUILUIMHBI PCAIU3YIOTCA B CICAYIOIIUX (bopMax ACATCIIbHOCTH:

® JIeKUMHU, HAIICIICHHBIC HAa IOJy4yeHHWe HEOoO0XOoIuMOoN WMH(OpManuu, U €€ HCIOJIb30BAaHUE
MIPU PEIICHUN NMPAKTUYECKUX 3a/1a4;

¢ JIIPpaKTH4YECKHE 3aHATHUHA, HAIIPABJICHHBIC HA AKTUBU3ALMIO MMO3HABATEIILHOM ACATCIIbHOCTH
CTYACHTOB U HpI/IO6peTeHI/I5I HWMU HABBIKOB PCHICHUA MPAKTHYCCKUX U HpOGHGMHBIX 3ajJay;

® KOHCYJbTAUMHU — SKCHEICITBHO JJIS BCEX KETAONIUX CTYIACHTOB;

® caMoOCTOsITeIbHAsI BHeayJUTOpPHasA padoTa HampaBlieHa Ha MNPHOOpETEHHWE HaBBIKOB
CaMOCTOSITENILHOTO PEHIeHHUs 3a/1a4 10 JUCLUILIHUHE.

11. Ouenounsbie cpeacrsa (OC)
11.1. Ouenounble cpeacTBa AJisi BXOJHOTO KOHTPOJIS.

JUis u3ydeHusl JaHHOTO Kypca CTYAEHT JOJDKEH 3HaThb OCHOBBI KBAHTOBOM MEXAaHHMKH M KBAHTOBOU
TEOPHUH IOJIS, YMETh T0JIb30BaThCS CTAHIaPTHBIMU IIOUCKOBBIMU cepBUCaMU ceT MHTepHeT.

(Bxoonoii koHmpob 3Hanull He NPOBOOUMCS. )
11.2. OueHoYHBIE CpeACTBa TEKYIIETO KOHTPOJIS.

(mexywuii KOHMPOb He NIAHUPYEmcsl)



11.3. OueHouHbIE cpencTBa MPOMEXKYTOUHOTO KOHTPOJIS.

IIpuMepHBIii CNHCOK BOMPOCOB K 3a4eTy (Bce BOMPOCHI CBsi3aHbI ¢ popmupoBanuem 1K 1,2,3):

OyHKIIMOHATBHBIE (POPMYITUPOBKH TeopeMbl Buka 11t 6030HOB B pepMHOHOB
2 [IpencraBnenne ['eitzenOepra, mpeacTaBIeHUs B3aUMOACUCTBHS, in, U
out.
3 JlokanbHass KamuOpOBOUYHAST CUMMETpHUsi B HeaOeNneBOW Teopuu MOJiss C TPYIIOi
SU(N).
4 IlepenopmupoBanusiii narpanykuad KX/1 u toxnectsa Y-T-C-T.
5 [IpencraBnenune Yemnena-Jlemana. ®yuknun Baittmana. Teopema Xaara..
6 IIpencrasnenue 11 yepe3 OynkuroHanbHbi MHTErpan B CKaIIPHOM TEOPUHU.
7 Dddextusnoe [eiicteue u DpdextuBnplii [loTeHmnuann.
8 Herepmunant u dyxu ®anneesa-Ilonosa.
[TK-1
9 Jlarpanxuan u npaBuna @eitnmana KX/, [IK-2
10 VYpauenus llIBunrepa-/laiicona u ®U. TIK-3
11 PenopmMuHBapuaHTHOCTh,  «Oerymas»  KOHCTaHTa  CBS3d, M pa3MepHas
TpaHCMYyTAaIHsl.
12 CoxpaHeHne BEKTOPHOr0 TOKa U ToxzaecTBa Y 1.
13 ®epmuonnsiii @] Bo BHemIHEM DMIT u Teopema Pappu.
14 Kunemaruka u ckeitniar B DIS.
15 PasmepHOCTB, TBUCT U aHOMAaJIbHAsI PA3MEPHOCTH OIIEPATOPA.
16 KanubpoBounoe mpeoOpa3oBaHue TMoyied KaaUOpOBOYHBIX OO030HOB U  UX
HaIpsHKEHHOCTEN.
17 EBknunoBo nericrBue noneit Anra-Mwusuica.
18 bera-¢ynkuus u uaBapuanTHbIi 3apsag B KX/I.
19 AcuMntoTrueckas cBo00a v MapTOHHAS MOJIEIb.
20 AkcuanbHasi aHOMaJKs KaKk HEMHBAPHUAHTHOCTh (PEPMUOHHON MEPHI.
21 Tononornueckuii 3apsia U €ro TOK.
22 AMIUTATY/Ia pacnaja mu-HoJIb-Me30Ha Ha J1Ba (hOTOHA.
Pa3zpaborunkmu:
npodeccop, A.¢.-M.H. C.2. KopenOaur
(noonucw)

[TporpamMma paccMoTpeHa Ha 3acefannu kKadenpsl TeopeTudeckoit huzuku UT'Y

«29» aprycra 2014 r.

ITpotokon Ne 1 3aB. kadenpoii A.H. Bann




JIMCT coryiacoBaHus, TOMOJTHEHU M U3MEHEHN I
Ha 2015/2016 yueOHbIii roa

K pa6oueit mporpamme mucuurummasl b1.B.J[B.2.2 ®ynknuoHanbHbIE METOABl KBAaHTOBOH TEOPUU
KaJMOpPOBOUYHBIX MOJIEH MO HANIPABICHHOCTH MPOTPaMMBbI MOATOTOBKY KaJpPOB BBICIIEH KBATH(PHUKAIINN
(mporpamMmbl actiupanTypbl) Teopetudeckas pusuka

1. B paGouyro mporpaMMy JHCIUTLINHBI BHOCSTCS CICTYIONTUE TOTIOTHCHHS:
B n.8. YueGHo-MmeTomnueckoe n nHGpOpManmoHHOEe 00eCTieYeHUE TUCITUTUTUHBI (MOJTYJIS):

a) OCHOBHas JUTEpaTypa
[lerpuna, JI. S1.. KBantoBas Teopus moins : ydel. mocobue mnis cryn. ¢us. cren. yH-toB / [, Sl

[Terpuna. - U3x. crep. - M. : JIubpokom, 2015. - 247 c. ; 21 cm. - ISBN 978-5-397-04802-6 (3)

N3menenus ogoOpeHsr YueHbIM coBeToM (pr3nueckoro (axkynbrera, mpotokoa Ne 10 ot 23.06.2015 r.

)
~ [
N.o. 3aB. xadeapoit TeopeTnyeckoi GU3NKu k , {/ vy C.5. Kopenbaut




JIMCT coryiacoBaHus, TOMOJTHEHU M U3MEHEHN I
Ha 2016/2017 yueOHblii roa

K pa6oueit mporpamme mucuurumasl b1.B.J[B.2.2 ®ynknuoHanbHbIE METOABl KBAaHTOBOW TEOpPHUU
KaJMOpPOBOUYHBIX MOJIEH MO HANIPABICHHOCTH MPOTPaMMBbI MOATOTOBKY KaJpPOB BBICIIEH KBATH(PHUKAIINN
(mporpamMmbl actiupanTypbl) Teopetudeckas pusuka

1. B cootBercTBuu ¢ mpukazom MuHoOpHayku Poccuu Nel455 ot 07.12.2015 1. 0 neperMeHOBaHUHU
(denepambHOrO  TOCYAapCTBEHHOTO  OIO/DKETHOTO  00pa30BaTENIbHOTO  YUPEXKACHHUS  BBICILIETO
npodeccuoHaibHOT0 00pazoBaHusi «MpkyTckuii rocymapcTBeHHbIN yHuUBepcuter» (OPI'BOY BIIO
«UI'Y») B QenepanbHOe TrocylapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUYPEKJACHUE BBICILIETO
oOpazoBanusi «Mpkyrckuii rocyngapctBeHHbI yHuBepcuter» (OPI'BOY BO «UI'Y») uurare
HanMCHOBAHUC By34a B HOBOMH pCaAaKuInu.

2. B pabGouyto mporpaMMy IUCIUTUTHHBI BHOCSTCS CIIEIYIOIINE JOTIOTHEHUS: HET JOMOTHEHUH.

W3menenust 0100peHbl YUeHbIM COBETOM (pr3nueckoro (akyabTera,
npotokod Nell ot 17.06.2016 1.

3aB. kadeapoii TeopeTHnIecKol PU3NKU C.B. JloBuos




JIMCT coryiacoBaHus, TOMOJTHEHU M U3MEHEHN I
Ha 2017/2018 yueOHblIii roa

K pa6oueit mporpamme mucuurummasl b1.B.J[B.2.2 ®ynknuoHanbHbIE METOABl KBAaHTOBOH TEOPUU
KaJMOpPOBOUYHBIX MOJIEH MO HANIPABICHHOCTH MPOTPaMMBbI MOATOTOBKY KaJpPOB BBICIIEH KBATH(PHUKAIINN

(mporpamMmbl actiupanTypbl) Teopetudeckas pusuka

1. B pabGouyto mporpaMMy AUCHUIIIMHBI BHOCSTCS CIEAYIOUINE TOTOIHEHHS: HET JOTOJIHEHUH.

OnoOpeHo Y4ueHbIM COBETOM (pU3HUECKOro (haKyIbTeTa,
npotokod Ne§ ot 19.06.2017 r.

3aB. kadenpoit TeopeTuIecKoil GU3NKU C.B. JloBmos




JIMCT coryiacoBaHus, TOMOJTHEHU M U3MEHEHN I
Ha 2018/2019 yuyedHbIii roa

K pa6oueit mporpamme mucuurummasl b1.B.J[B.2.2 ®ynknuoHanbHbIE METOABl KBAaHTOBOH TEOPUU
KaJMOpPOBOUYHBIX MOJIEH MO HANIPABICHHOCTH MPOTPaMMBbI MOATOTOBKY KaJpPOB BBICIIEH KBATH(PHUKAIINN

(mporpamMmbl actiupanTypbl) Teopetudeckas pusuka

1. B pabGouyto mporpaMMy AUCHUIIIMHBI BHOCSTCS CIEAYIOUINE TOTOIHEHHS: HET JOTOJIHEHUH.

OnoOpeHo Y4ueHbIM COBETOM (pU3HUECKOro (haKyIbTeTa,
nporokoi Nel ot 30.08.2018 r.

3aB. kadenpoit TeopeTuIecKoil GU3NKU C.B. JloBmos




