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1. eab u njIaHupyeMble pe3yabTaThl 0CBOCHHS JUCHUNIHHBI (MOIYJIs)

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIICAYIOMNX KOMITETSHITUH:

— OIIK-2 — cnocoOGHOCTh MPOBOJIUTH HAYYHbIE HCCIENOBAaHUS (PU3NYECKUX OOBEKTOB,
CHCTEM H IPOLIECCOB, 00pabaThIBaTh U MPEICTABIATH SKCIIEPUMEHTAIILHBIC TaHHBIC;

—IIK-1 CnocoGeH nTpOBOIUTH HAy4YHBIE HCCIEIOBAaHUS B BBIOpAaHHON o00MacTu C
MCIIOJIb30BAHUEM COBPEMEHHBIX AKCIEPUMEHTAJIbHBIX M TEOPETHMUECKUX METOAOB, a TaKkKe
MH(OPMALIMOHHBIX TEXHOJIOTH.

PesynpTaTamu 0CBOEHUS IUCUUIUIMHBI SIBJISIOTCS CIAEAYIOLUINE WHIMKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

NOIIK-2.2 Ananu3upyer M HHTEPOPETUPYET 3KCIEPUMEHTAIBHBIE U TEOPETUUECKUE
JaHHbIE, TOJyYEHHBIE B XOJE HAYYHOIO HCCIeNOoBaHUs, 0000IaeT MOJy4YeHHbIE Pe3yJIbTaThl,
dopmynHupyeT HaydHO 0OOCHOBAHHBIE BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS,

HIIK-1.1 Cobupaer W aHAIM3UPYET HAYYHO-TEXHUYECKYIO HH(POPMAIHMIO IO TeME
UCCIIeIOBaHMs, 0000IIaeT HayYHbIE JaHHBIE B COOTBETCTBHH C 33/1a4aMU UCCIICIOBAHHUS.

2. 3aaa4M 0CBOCHHS JUCHHUILINHDI

— OCBOUTH MOHSATUHHBIN alllapaT U METOJIbl KBAHTOBOUW TEOPUHM MOJIA.

— HayuuTbcst puMEHATh NMOHSATUHHBIN anmapar U METOAbl KBAHTOBOM TEOPUU MO IS
PEIICHUS TPAKTUYECKUX 33]1a4 MPOo(HEeCCHOHATBLHOM TSI TEIIbHOCTH.

3. MecTo AncUMMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbI

JucuumuinHa oTHOCUTCA K biioky 1 «lucuumuinasl (MOayIn)».
JlucuuiuinHa OTHOCHUTCS K 4acTh 00Opa3oBaTeNbHOM Mporpammsl, (GopMupyemon
yYaCTHHKaMU 00pa30BaTeNbHbIX OTHOIIEHUH, Ipe/ylaraeTcsi 00y4aronmmcest Ha BbIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 AUCHHUIINHE

Cemectp 8, sK3aMeH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

JUisl yCHemHoro OCBOeHUs AUCHUILIMHBI TPEOYIOTCSI KOMIETEHIIMH, COPMHUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTEIbHBIX IPOrPaMM IPEIIIECTBYIOLIETO YPOBHS 00pa30BaHHUs.

Jlns u3ydeHus M NMOHMMaHMs MaTepHuaja JaHHOM JUCHUIUIMHBI OO0YYaroIMHCs JOKEH
BJIQ/IETh METOJaMU MaTeMaTU4YeCKON (PHU3MKH, KIACCHUECKOH TEOpHs MOJsl, PEeSTUBUCTCKON
MEXaHUKHU.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM QUCHUIIIHHBI (MOTYJIA)

OO61ast TpyA0eMKOCTh IUCHUIUIHHBI cocTaBisieT 3 3.€., 108 yacoB, U3 KOTOPHIX:
— nexuuu: 24 u.;

—TpaKTHYECKUE 3aHATUA: 24 4.;

— B TOM YHCJIe TIPaKTHYECKask IOJITOTOBKA: 24 4.

O0BbeM caMOCTOSTENEHON padOThI CTY/ICHTA ONpeAeNieH YUYCOHBIM IIIaHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

Tema 1. Benenue B mpeamer. MeTon KaHOHMYECKOTO KBAaHTOBaHMs. EcTecTBeHHas
CHCTEMA €IUHHUII.

JlocTuxkeHus U TPOOJIEMBbI PESITUBUCTCKONW KBAaHTOBOHM Teopusi monst. KanoHudeckoe
KBAaHTOBaHUE 003EBCKUX PEISITUBUCTCKUX MOJICIICH.



Tewma 2. Cocrosinusg in u out. YpaBuenue Jlunnmana — [1IBunrepa. S- marpura.

ITocranoBka 3anaun paccessHus. BeiBog ypaBHenuit Jlunnmana-1lIBunrepa. Onpenenenue
S-MaTpuIsI.

Tema 3. YHuTapHOCTH, IyaHKape-WHBAPUAHTHOCTb M BHYTPEHHHE CHMMETPUHU S-
MaTpPHULIBL.

dopmManbHOE J0KA3aTENbCTBO YHUTAPHOCTH S-MaTpHIbl. 3akoH mpeoOpa3oBaHUs
3JIEMEHTOB S-maTpuIlbl 1oja JeicTBueM mpeobpazoBanuii [lyankape. 3akoH mpeoOpa3oBaHHs
AJIEMEHTOB S-MaTPHIIbI 10 AEUCTBUEM BHYTPEHHUX CUMMETPUA.

Tema 4. Ceuenust m BeposiTHOCTH. OmnTmueckas Teopema. H-teopema bBombnmana.
Omneparopbl posKIEHUS U YHUUTOKEHHUS.

CBs3p S-MaTpHULBI € CEYEHHEM paccesHus. JloKa3aTeIbCTBO ONTUYECKONW TEOPEMBI.
Hoxka3zarensctBo H-Teopembl bonbliMana 11l pa3psyKEHHOr 0 ra3a 4yacTull. TOoXKIeCTBEHHOCTh
yactul. OnpeneneHue onepaTopoB pOKICHUSA-YHUUTOKEHUS.

Tema 5. CBsi3HbIC aMIUTUTY/AbI M MPUHIKIT KITACTEPHOTO Pa3ioKeHust. Teopus: BOAMYIICHHUH st
S-matpuisl. [IpUHIUIT MUKPOIPUYUHHOCTH.

Omnpenenenue cBA3HON yacTu S-MaTpulibl. DopMynMpoBKa MPUHIIUIIA KJIACTEPHOTO PA3JI0KEHHUS.
Jloka3aTesnbcTBO KpUTEPHS BBIIIOJIHEHUS IPUHLINIIA KIAaCTEPHOro pasnoxenus. [loctpoenue psina
TEOpUHU BO3MYILEHUH JJIs1 S-MaTpUILIBL.

Tema 6. Peamu3zauusa peasITUBUCTCKOM CHUMMETPUM Ha KBAaHTOBAHHBIX IIOJSAX.

AHTUYACTHULIBI KaK CJIEJICTBUE MUKPOIIPUUUHHOCTH.
KBanToBble MONS Kak 0a3uc A MOCTPOCHMS PEJIATUBUCTCKONM KBAHTOBOM TEOPHM IOJIS.
[To10’kUTENBHO U OTPULATEILHO-YACTOTHBIE YACTH KBAHTOBOT'O MOJIsl. AHTUYACTHULIBI.
Tema 7. KBaHTOBaHHOE CKaISIpHOE IOJIE.
[TocTpoeHre KBAaHTOBOM TEOPUH CKAIAPHOTO MOJIA.
Tema 8. KBaHTOBaHHOE KOMIUIEKCHOE CKAJIIPHOE IOJIE.
[TocTpoeHne KBaHTOBOM T€OPUH KOMIUIEKCHOTO CKAJIIPHOIO MOJIsA. 3apsi.
Tema 9. KBanTOBaHHOE CIMHOPHOE TOJIE.
ITocTpoeHne KBaHTOBOM TEOPUU CIIMHOPHOIO ITOJIS.

Tema 10. KBaHTOBaHHBIE TOJS NPOM3BOJIBHOTO CIHMHA. TeopemMa O CBSI3W CIMHA U
CTaTUCTUKH.

ITocTpoeHre KBaHTOBOM TEOPHUM IOJI MPOU3BOJIBHO CIIHMHA. J[0Ka3aTENbCTBO TEOPEMBI O CBS3HU
CIIMHA U CTAaTUCTUKH.

Tema 11. KaHoHMY€ECKOE KBAaHTOBAaHUE JIEKTPOMAarHUTHOrO noJs o ['ynra — baeitepy.
[TocTpoenue kBaHTOBOI Teopun Ge3maccoBoro nost cnuHa 1. KanuOpoBouHas HHBapHaHTHOCTb.

Tema 12. IIpaBuna @elinmana. JlnarpamMmmel @deliHMaHa B KOOPINHATHOM IIPEICTABICHHH.
BriBox mpaBun deliHMaHa B KOOpAMHATHOM HpeacTaBieHHHd. KoMOMHAaTOpHbIE M 3HAKOBBIE
MHOXUTEIIH.

Tema 13. @eiinmanoBckue mnpomaratopsl. [IpaBuna @eliHMaHa B HUMIYJIbCHOM
IIPEJICTaBICHUN.

BriBoa siBHOrO BBIpakeHHs ISl (PEHHMAHOBCKOTO MpomaraTopa MoJjisi MPOU3BOJBHOIO CIHHA.
Beion nmpaBuil @eifHMaHa B UMITYJIBCHOM NIPEACTABICHUH.
Tema 14. Knaccudukanus GpelHMaHOBCKUX JTUarpaMM.
Tononornueckue cBoiicTBa nuarpamm OeliHMaHa.
Tema 15. [Ipumepsl pacueToB S-MaTpuUIlbl B JPEBECHOM MPUOITHIKEHUU.
JpeBecHas aMIIIUTy1a repexoa AJis Iporecca 1Ba B 1Ba.

Tema. 16. IlpaBuna deiinMana npyu HaIMYUK UCTOYHUKOB. KoppensimoHHble QyHKIUH.
[lpaBuna ®@eitnmana s BbluucieHuss ¢yHkuuid ['puna. KoppensuuonHsle  (QyHKIHH.
Brruncnenue 31eMeHTOB S-MaTpUIIbl C MIOMOIIBIO KOPPEISIUOHHBIX (pyHKUIMU. [IponsBoasimumit
¢ynkunonan ¢yukumid I'puna. IlpowsBonmsnmii QyHKUMOHAN CBS3HBIX (GyHKIMHA ['puHa.
[TpousBoasamuii pyHkMOHAN BepIIMHHBIX GyHKIUM ['prHa (3¢ dexkTrBHOE ielicTBIE).



9. Tekymuii KOHTPOJIb MO AUCIHUIIHHE

Texkymmii KOHTPOJIb MO TUCHMIUIMHE MPOBOAUTCS C MPUMEHEHHUEM OaJUIbHO-PEHTHHTOBOU
CHCTEMBI, BKJIFOYAIOLIEH KOHTPOJIb MOCEIAEMOCTH, PE3YJIbTAThl BBIIOIHEHUS! KOHTPOJIBHBIX
paboT, 3amaHUil M TECTOB IO Marepuajam Kypca, U ¢ukcupyercs B (opme Oamios
(HapacTalOIlMM HUTOIOM). IOCEIaeMOCTb — MakCUMaibHbIH Oamn 10, BbIIOJIHEHHE
KOHTPOJNBHBIX 3a1anuii — 40, rectoB — 10. KoHTpobHAS TOYKA IPOBOAUTCS HE MEHEE OJTHOTO
paza B cemecTp. OLleHOUHbIE MAaTepUalIbl TEKYIIIETO KOHTPOJIA pa3MmenieHbl Ha caite TI'Y B
paszzuene «Undpopmarnms 00 o0Opa3oBaTenbpHON IPOTpaMMe) —
https://www.tsu.ru/sveden/education/eduop/

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO‘lHOi/i aTTeCTallumn

JK3aMeH B 8 ceMecTpe MIPOBOAUTCS B YCTHOU (hopMe MO IK3aMEHAIIMOHHBIM OHJIeTaM.

PesynbpTaTel dK3aMeHa OMPENENSIFOTCS OICHKOW, MCXOJs W3 Pe3ylbTaTOB OTBETOB Ha
sk3amene (60%) u Tekyiei arrectanuu B TeueHue cemectpa (40%) B COOTBETCTBUH C OaUIbHOM
IIKAJIOW OIEHUBAHUS: KOJIMYECTBO HaOpaHHBIX OaiioB Oonee 80 — «otiamuHO», OoT 65 10 79 —
«xopo1o», ot 50 10 64 — «yA0BIETBOPUTENBHO, MeHee 50 6aIoB — «HEYAOBIECTBOPUTEIBLHOY.

DK3aMEHaIMOHHBIN OMJIET COCTOUT U3 JIBYX YacCTEH.

IlepBass 4acTh COIEPKUT OCHOBHOH BOMPOC, MPOBEPSIOUUN CHOPMUPOBAHHOCTD
komreteHmu MIIK 1.1 B coorBerctBum ¢ wHamkatopom HOIIK 2.2. OtBersl narorcs B
pa3BepHYTOIl opMe, BKITIOUAs TPAKTUUECKHE 3a/1a4H.

Bropast 9acTh coIepKHUT AOMOHUTEIBHBIN BOIPOC U3 CITUCKA KOHTPOJBHBIX BOIIPOCOB TI0
Kypcy (mpuBeneH B paszzene 11), mpoBepsromuii COOTBETCTBHE HHAMKATOPY JTOCTHXKEHUS
komrneteHimu MOITIK 2.2. OTBeT Ha BOHpOC BTOPOM 4YacTH JaeTcs B KpaTkod ¢opme,
BKJIIOUAIOIIEH KPATKYI0 HHTEPIPETAINIO OTYYEHHBIX PE3yIbTaToB.

OrneHOYHBIC MaTEpUAIIBI JJI TPOBEICHUS MPOMEKYTOYHON aTTECTAIlMN Pa3MEIICHBI HA CaiTe
Ty B pazzene «udopmarus 00 o0OpasoBarenbHOU MPOTrpaMmer —
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOOAUYECKOE O0ecIeueHne

a) DIEKTPOHHbIE y4eOHbIe KYypChl MO JWUCHUIUIMHE B JJIEKTPOHHOM YHUBEPCHUTETE
«Moodlex: https://moodle.tsu.ru/course/view.php?id=21962

0) OrieHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M NPOMEXKYTOYHOW aTTeCTalluH 110
JUCLIUILINHE.

B) [lnan cemMuHapckux 3aHATUHN MO JUCLMILIIMHE.

1) bank 3a7au 17151 caMOCTOSITEIBLHOTO PEIIEHUS 110 TeMaM NMPaKTUYECKUX 3aHATHH.

12. Mlepeyens y4eOHOii TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:
1. C. BaituGepr. KBanToBas Teopus nosneit (B 3-x tomax). T.1-2//mep ¢ anri. nox pex. b.JI.
Boponoga, 2001 r; anektponHast Bepcus; nep ¢ adri. noa pea. B.Y. Xykosckoro, M.,
®usmarimar. 2003 r. 648 c.
2. M. Ileckun, A. Hlpenep. Brenenue B kBautoByto Teopuio nossi//Mocksa-Mxesck. PX/]
(Perynsapnas u xaotuueckas auHamuka). 2001. 784 c.
3. K. Muukcon, X.-b. 3106ep. KBantoBas Teopus noss (B 2-x Tomax)//M. Mup. 1984. 448+400
c.
4. JI. Paiinep. KBantoBas teopus nossi//M. Mup. 1987. 512 c.; Bonrorpaz. ITnaron. 1998. 512 c.
5. dx. . beepken, C.J1. dpemn. PenstuBuctckas kBanToBast Teopusi. Tom 2. PensituBucTckue
kBaHTOBBIE 1oJist//M. Hayxka. 1978. 408 c.
6. I1. Pamon. Teopus momst//M. Mup. 1984. 332 c.; M. bu6duzmar. 1995. 332 c.
0) JONOJIHUTENbHAS JINTepaTypa:


https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=21962

1. H.H. boromo6os, JI.B. llupkoB. BBenenue B Teoprro KBaHTOBaHHBIX Mojiei//M. Hayka.
1973. 416 c.
2. H.H. boromo6os, A.A. Jlorynos, .T. TomopoB. OCHOBBI aKCHOMaTHYECKOTO IOIX0/1a B
KBaHTOBOH Teopuu nouist//M. Hayka. 1969. 424 c.
3. B.C. JleButt. Ilunamuueckast Teopus rpyni u nosei//M. Hayka. 1987. 288 c.
4. W. Siegel. Fields.//http://xxx.lanl.gov/e-print/hep-th/9912205. 738 p.
5. A.H. Kymaupenko. Beenenue B kBaHTOBYI0 Teopuro noJist//M. Beicmias mkoma. 1983. 319 c.
6. C. llIBeGep. Beenenue B peIsSTUBUCTCKYIO KBAHTOBYIO Teoputo mouist//M. Mu.mt. 1963. 842 c.
7. I1.A.M. Jlupak. Jlekiiuu o kBaHTOBO# Teopuu noiist//M. Mup. 1971. 243 c.; M. Mepkypuii-
ITPECC. 2000. 242 c.
8. B. [Taynu. O0mue npuHIUIIBEI BOJHOBOM Mexanuku//Mocksa-Jleaunrpan. OI'N3. 1947. 332 c.
9. B.b. bepecreuxwuii, E.M. Jludmm, JL.IT. [Tutaceckuii. KBanToBas anexrpoagunamuka//M.
Hayka. 1989. 723 c.
10. A.1. Axuesep, B.b. bepecrenkuii. Kanropas snexkrpoaunamuka//M. Hayka. 1981. 432 c.
11. B.H. I'pu6oB. KBanToBas snekrpoaunamuka//MockBa-Mxesck. PX/I. 2001. 288 c.
12. P. ®eiinman. KBanToBas snekrpoauaamuka//M. Mup. 1964. 219 c.; HoBoky3nenx. HOMU.
2000. 218 c.
13. P. ®eiinman. Teopus ¢pyHaamenTanbHbIx npoueccos//M. Hayka. 1978. 199 c.
14. T'.A. CapnanamBunu. CoBpeMeHHbIe MeTO bl Teopuu moiis (B 4-x Tomax)//M. YPCC. 1996-
1999. 4+167+214+ c.
15. JIx. Kommuns. Ilepenopmuposkal//M. Mup. 1988. 446 c.
16. John Collins. The problem of scales: renormalization and all that//
http://xxx.lanl.gov/e-print/hep-ph/9510276. 52 p.
17. O.N. 3aBbsuos. [lepenopmupoBannbie quarpammsl @eiinmana//M. Hayka. 1979. 317 c.

B) pecypchl cetu HTepHeT:
http://arxiv.org ba3a anekTpoHHBIX MpenpuHTOB: pa3zaeisl hep-th, hep-ph, gr-qc.
http://www.damtp.cam.ac.uk/user/tong/aft.html. KamOpumkckue JeKIu 10 KBAaHTOBOM TCOPUHU
OJISL.
https://www.physics.harvard.edu/events/videos/Phys253. I'apBapackue nekiuu C. Konmmena o
KBaHTOBOW TE€OPUH MOJIA.

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAaMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maket nmporpamm. Brirouaet npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook); cuctemsr
KOMIIbIOTEpHOHU BEPCTKU LaTex;

— MyOJIMYHO JOCTYIHBIE 00naunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

0) UHQOpPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN Karajor Hayynoii 6ubmoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
—39BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/jibHO-TeXHUYECKOE obecreyeHue

Ay,I[I/ITOpI/II/I AJIA TIPOBCACHU A 3aHATHH JIEKITMOHHOI'O THUIIA.


http://arxiv.org/
http://www.damtp.cam.ac.uk/user/tong/qft.html
https://www.physics.harvard.edu/events/videos/Phys253
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

AynuTopun A NPOBENCHUS NMPAKTUYECKUX 3aHATUN, WHAMBHUIYAJIbHBIX M I'PYMIOBBIX
KOHCYJIbTAIM, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTECTalUU.

ITomemienust Uil cCaMOCTOSITENbHONW pabOThI, OCHAILEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIOM K ceTd VHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
MH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMAaM.

Ayautopuu JUisi NPOBEACHUS 3aHATHM JIEKLIMOHHOIO THUIIA, NPAKTUYECKUX 3aHATHH,
UH/IUBUAYAIbHBIX W TPYINOBBIX KOHCYJbTALMi, TEKYILEro KOHTPOJIS M IMPOMEXYTOYHOH
aTTeCTalluy B CMEUICHHOM (popMaTe, OCHAIIEHHBIE CUCTEMOU («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

Kasunckuit Ilerp OneroBud, TOKTOp (PU3MKO-MAaTEMAaTUYECKUX HAYK, JOIEHT, Kadeapa
KBaHTOBOW Teopuu nojis pusnyeckoro daxkynprera TI'Y, npodeccop.



