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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJIbTATHI OCBOCHUSA NUCHUIIJIUMHBI (MOI[y.]'Iﬂ)

Lenbt0 OCBOEHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHHE CIIEAYIOUINX KOMIIETCHIIUMA:

IIK-1 — CnocobeH mnpoBOAWTH HAyYHbIE HCCIEIOBaHHUA B BBIOPAaHHOW 00JacTU C
HCIIOJIb30BAHUEM COBPEMEHHBIX SKCIEPUMEHTAJIbHBIX M TEOPETHUUYECKUX METOAOB, a TaKkKe
MH(POPMAIIMOHHBIX TEXHOJIOT HA.

PesynpTaTamu OCBOEHUS AUCUUIUIMHBI SIBJISIOTCS CIEIYIOIINE UHAUKATOPHI TOCTHKEHUS
KOMIIETECHIIUH:

UIIK-1.1 — CoOupaer ¥ aHATU3UPYET HAYYHO-TEXHUYECKYI0 HH(POPMALHUIO MO TEeMe
HCCIeI0BaHMsl, 0000I11aeT HayyHble JaHHbIE B COOTBETCTBUHU C 33JJa4aMU UCCIIEJOBAHMSL.

UIIK-1.2 — YmeeT BBIIEHATh U CHCTEMATHU3UPOBATh OCHOBHBIE IIEJIM MCCIICIOBAHUM B
BBIOpaHHOW oOnacTh (U3MKK, W3BIEKaTh MH(POPMAIUIO HM3PA3TMYHBIX HMCTOUYHUKOB, BKIFOUAs
MEPUOMYUECKYIO TIeUaTh U 3JIEKTPOHHbIE KOMMYHUKAIIMH, IPEJICTABISATH €€ B MOHATHOM BUJE U
3¢ (HEKTUBHO HCIIONB30BATE.

NIIK-1.3 Bnaneer HaBbIKaMM aHAJIMTUYECKON MepepaboTKu MHpOpMaluy, NpOBEACHUS
WCCIIEIOBAaHUM C TOMOIIBI0O COBPEMEHHOW ammaparypbl M HH(OPMALMOHHBIX TEXHOJIOTUH,
000OIIeHUsT W TMpPEACTaBICHMs] pPe3yJbTaTOB, IMOJYYEHHBIX B TMPOLIECCE pEIICHUs 3aJad
HCCIIEIOBaHMUS.

2. 3apauy 0CBOEHMS JUCHHUIIINHLI

— OCBOWTB MOHATUHHBIN anmnapaT U METOAbl KBAHTOBOM TEOPUU TOJIA.

— Hayuurtbcsi IpuMEHSTh MOHATUHHBIA anmapar U METOJIbl KBAHTOBOW TEOPUH MOJIS IS
perieHus MPaKTUIECKUX 3a7a49 MPOoPECCHOHAIBHON eI TEHHOCTH.

3. MecTo TMCUMIUIMHBI (MOYJis1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOorpaMMbl

JlucruniamHa OTHOCHTCS K 4YacTH oOpa30oBaTeIbHOM MporpamMmbl, (OpMHUPYEMO
y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIECHUH.

4. Cemectp(bl) ocBOeHUA U popma(bl) MPOMEKYTOUHON ATTECTANMH 1O TUCUUIJINHE

Cemectp 1, 3au4eT ¢ OLIEHKOM.

5. BxoaHble TpeOGOBaHUSA ISl OCBOCHUS THCHUIIJINHbBI

JlJis yCcrenmHoro OCBOeHHs TMCHUILIMHBI TPEOYIOTCS KOMIETEHINH, C(OOPMUPOBAHHBIE B
X0JIe OCBOEHHS 00pa30BaTEIbHBIX MPOrpaMM IPEIIECTBYIONIET0 YPOBHS 00pa30BaHusl.

Jlia u3ydyeHusi ¥ MOHMMAaHUSl MaTepuana AAaHHON TUCIUILUIMHBI 0O0yYaroIuics AOKEH
BJIaJIETh OCHOBHBIMHU MOHSATHUSMU KBAaHTOBOM TEOPHS IMOJISI, METOAAMH MaTeMaTUYeCKO (PU3UKHU,
METOJIaMU KBAHTOBAHUS CUCTEM CO CBSI3SIMHU.

6. SI3bIk peanuzanuu

Pycckuii

7. O0beM AUCHUITIMHBI (MOIYJIA)

OO61as TpyA0eMKOCTh AUCHHUILIMHBI cocTaBisieT 3 3.e., 108 yacoB, U3 KOTOPHIX:
— nexknuu: 16 4.;

—IIpaKkTUYeCcKHe 3aHsATus: 16 u.;

— B TOM YHCJIE TPAKTUYECKasl MOAroToBKa: 16 u.

O06beM caMOoCTOSTENBHON PabOTHI CTYACHTA ONpeieNieH Y4eOHBIM TIaHOM.

8. Conep:kanmne TMCHUILINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE IO TeMaM

Tema 1. BBenenne. Ceuenue paccestHusi. bopHoBckoe mpuOImKeHue.



BriBo (hopmyIibl, CBSA3BIBAIOIIEH MHBAPUAHTHYIO aMILTUTYAY paccessHus ¢ auddepeHInaaIbHbIM
CEYCHHMEM B CHCTEME LIEHTpa Macc. bOpHOBCKHUI psiA.

Tema 2. IIpaBuna deliHMaHa KBAaHTOBOW JIEKTPOIMHAMUKH.
®opmymnuposka npasui Oerinmana KO/ s S-matpuiisl B peliHMaHOBCKOM KannOpoBke. BeiBon
cBOOOHOTO TIporararopa (hoToHa.

Tema 3. KynoHOBCKMil TOTEHIMAI.
PaccesiHue anexTpoHa Ha 3JIEKTPOHE B HEPEIATUBUCTCKOM Ipeaene. KynoHoBckuil noTeHuuai.

Tema 4. Texnuka npoeKUHOHHBIX onepaTopoB. Cieapl raMMa-MaTpull.
DHepreTuyeckue U ClIMHOBBIE TPOEKLIMOHHBIE orepaTopbl. CBOMCTBA raMMa-MaTpHIL.

Tema 5. IIpaBmiia Karkocckoro u onrudeckas Teopema.
[IpaBuna KaTkocckoro Ha mpuUMepe aMIUIMTYAbl paccesiHUsl JJIEKTPOHA Ha JJIEKTPOHE.
Jloka3aTenbCTBO ONTUYECKONW TEOPEMBI.

Tema 6. AHHUTUIIALMS 3JIEKTPOH-NIO3UTPOHHON Mapbl B MIOOHHYI0. HenonsipuzoBaHHbie
MTyYKH.
Boruncnenne aud@epeHuanbHOro CeYeHus paccessHUsl aHHUTHIISIIUS 3JIEKTPOH-MO3UTPOHHON
napsl B MIOOHHYIO JUIsl HETIOJISIPU30BAaHHBIX ITyYKOB.

Tema 7 AHHUTUISALUS DJEKTPOH-NIO3UTPOHHOM mapbl B MIOOHHYH0. [lomsipu3oBaHHBIE
MTYYKH.
Boruncnenue aud@epeHuanbHOro ceYeHus paccessHUsl aHHUTHIISIIUS 3JIEKTPOH-NMO3UTPOHHON
napbl B MIOOHHYIO Il HETIOJIIPU30BAaHHBIX MMYYKOB B YJIbTPApEIITUBUCTCKOM IMpeere.

Tewma 8. Kpoccunr-cummerpus. Ilpumepst.
JlokazarenbcTBO KpoccuHr-cummerpun ammumatyg KTII. [Tpumepst.

Tema 9. MaHtenbCcTaMOBCKHE IEPEMEHHBIE
Omnpenenenre MaHAETbCTAMOBCKUX NTEPEMEHHBIX U UX CBOMCTBA.

Tema 10. KomnroHnoBckoe paccesHue. CyMMHpOBaHHE MO MOJSPU3ALUSAM (POTOHOB.
ToxnectBo Yopaa.
BreiBoa aMIiuTyApl KOMOTOHOBCKOTO paccesiHus. CyMMUpOBaHUE MO MOJIspU3alusiM (pOTOHOB
BEPOSITHOCTH TIEPEX0/1a JIJIsl MPOM3BOJILHOIO nponecca KOJI.

Tewma 11. KomnronoBckoe paccesiune. @opmyna Kneitna-Hummab-(Tamma).
BriBon muddepennnanbHOro cedueHuss KOMITOHOBCKOTO paccesHUs B J1abOpaTOpHOM cucTeMe
oTcUeTa.

Tema 12. AHHUTHIAIUSA TIAp B (DOTOHBI.
BriBoa nuddepeHnnanbHOro ceueHrs aHHUTUIISIIIMY JJIEKTPOH-TIO3UTPOHHOM Mapsl B 1Ba GOTOHA

Tema 13. BPCT-kBaHTOBaHKE 3JIEKTPOMArHUTHOIO MOJIS.
b®B-kBanTOBaHME CBOOOTHOTO AJIEKTPOMarHuTHOrO moyisi B R kcu kanmubposke. IloctpoeHue
BPCT-3apsna. ®usndeckue BEIMYHHBI U COCTOSIHHUS B (heHHMaHOBCKOM KaTHMOPOBKE.

Tema 14. 3apsgoBoe conpsbkenue u reopema dappu.
Onpenenenue 3aps10Boro conpsbkeHus. JlokazarensctBo TeopeMsl Dappu.

Tema 15. Coxpanenue 3apsjia u ToxaecTBa Yopa-Takaxanmiu.
JlokazaTenbCcTBO OOOOIICHHBIX TOXKIECTB Yopaa-Takaxaiiu.

Tema 16. [Tonubie 3MeKTpOHHBIE M (POTOHHBIN MPOMATaTOPHI. YCIOBUS HOPMHUPOBKH U
KamTuOpOBOYHAS MHBAPUAHTHOCTb.
OO01ue cBONCTBa MOJHBIX AIEKTPOHHOTO U (DOTOHHOTO MporaraTopa. Y CIOBUS HOPMUPOBKH U
KamuOpOBOYHAS MHBAPUAHTHOCTh. BhIuMClieHHE OJHOMETIEBOI MOMPaBKU K 3JIEKTPOHHOMY U
¢doronHoMy nponaratopaM. MH}ppakpacHble pacXoauMOCTH.

Tema 17. Ilonnas Bepumna K3JI. DnekrpoMarHuTHble (popM-(pakTOpbl U aHOMAJIbHBIN
MarHUTHBI MOMEHT 3JIEKTPOHA.
Onpenenenne mnonHoil BepumHbl B KOJI. ®usnyeckas wuHTepnperauus (opM-hakTopos.
Brruncnenue oHoneTIEBOM nMonpaBku K moyHOM BepiurHe B KO/I.



9. Tekymuii KOHTPOJIb 110 JMCHUIJINHE

Texymuii KOHTPOJIb MO JAUCUUIUIMHE MPOBOJUTCS C NMPUMEHEHHEM OAJUIbHO-PEHTHUHIOBOMN
CHCTEMBI, BKIIIOYAIOUIEH KOHTPOJIb MOCEIIAEMOCTH, PE3yJIbTAThl BBHIIOIHEHUS! KOHTPOJIBHBIX
paboT, 3amaHWil W TECTOB IO MarepuajaM Kypca, W (ukcupyercs B Qopme Oamios
(HapacTarOIMM WTOTOM): IIOCEMAaeMOCTh — MaKCUMaibHBIA Oamn 10, BBEIOTHEHHE
KOHTpPOJIbHBIX 3a1aHuil — 40, TectoB — 10. KoHTponbHAst TOUKa IPOBOIUTCS HE MEHEE OJTHOTO
paza B cemecTp. KoHTponpHasi Touka MPOBOJUTCS HE MEHEE OJHOTO paza B CEMECTP.
OneHoYHBIE MaTepuajbl TEKYIIEro KOHTPOJds pa3MmenieHbl Ha caiite TI'Y B pazgene
«Uupopmanms 00 o0pazoBaTeIbHON IIPOrpaMMe) —
https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBCACHUA U KPUTEPUH OLICHUBAHUS l'[pOMe)KyTO‘-IHOﬁ aTrecralnum

3ader c ouenkoii B 1 ceMecTpe mpoBOAUTCS B YCTHOI opMe 1o Ouieram.

Pe3ynbTaTsl 3aueTa onpeAensoTcs OLEHKOM, UCXO0/1 U3 PE3yJIbTaTOB OTBETOB HA dK3aMEHE
(60%) u Texymieii aTTecTanuu B TeueHue cemectpa (40%) B COOTBETCTBUU C OAJIBHOW IIKAION
OIICHUBAHMUSI: KOJUYECTBO HAOpaHHBIX OaiioB Ooiee 80 — «OTIMYHO», OT 65 110 79 — «Xxopo1ioy,
ot 50 10 64 — «yIoBIETBOPUTENBHO, MeHee 50 OallIOB — «HEYIOBIETBOPUTEILHOY.

buner cocTonT U3 IByX 4acTeu.

[lepBas dYacTh COAEPXKUT OCHOBHOM BOINpPOC, MPOBEPSIOLUI CHOPMUPOBAHHOCTD
kommerenmuit UIIK-1.1, UTTK-1.2, UIIK-1.3. OTBeThl narTcs B pa3BepHyTOl (popme, BKITIOUAs
MPaKTUYECKHE 3a/1auH.

Bropast yacTh coiepKUT AONOJHUTENBHBIN BOIPOC U3 CUCKA KOHTPOJIBHBIX BOIIPOCOB IO
Kypcy (mpuBeaeH B pazfene 11), mpoBepstomuii COOTBETCTBUE WHIMKATOPY AOCTHXKEHHUS
komnerennui MIIK-1.1, UIIK-1.2, UI1K-1.3. OTBeT Ha BONPOC BTOPOM YAaCTH JAETCA B KPATKOM
(dbopMe, BKITIOYAIOIIEH KPAaTKYIO0 HHTEPIIPETALIMIO MTOJTyY€HHBIX PE3yJIbTaTOB.

OneHouHble MaTepUabl AJ1s MPOBEICHHS POMEKYTOUHON aTTeCTalluu pa3MeIleHbl Ha caiiTe
TTY B pasgene  «Mudopmamus o0  oOpa3oBarenpHON  mporpamme» — —
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUIECKOE 00ecTIeueHne

a) DJIIGKTPOHHBIC Yy4YeOHBbIC KypChl 110 JUCHUIUIMHE B JJICKTPOHHOM YHHUBEPCHTETE
«Moodley: https://moodle.tsu.ru/course/view.php?id=25865

0) OreHOYHBbIC MaTepHallbl TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOW AaTTECTAIIMH I10
JICHUIUIMHE.

B) [11aH ceMUHAPCKUX 3aHATUN O JUCIHUILIAHE.

n) baHk 3a1a4 U1 CaMOCTOSATEIBHOTO PEIICHUS 110 TEMaM MPAKTUYCCKUX 3aHSITHA.

12. Ilepeuyenn yueOHOI uTEpaTyphl M pecypcoB cetu UHTEepHeT

a) OCHOBHas JUTeparypa:

L.S. Brown, Quantum Field Theory. -- Cambridge: University Press, 1992. -- 542 p.

C. Baiin6epr, KBanToBas teopus noins. T.1. O6uias reopus. -- M.: @uszmarnur, 2003. --

648 c.

3. Jx. beépken, C. [lpenn, PenartuBucrckas kBaHTOBas Teopus. T. 1. PemsrtuBncrckas
KBaHTOBas MexaHnuka. -- H.: UO HOMMU, 2000. -- 296 c.

4. K. Uuukcon, XK.-b. 3106ep, KantoBas teopus nons. 1. 1. -- M.: Mup, 1984. -- 448 c.

A.N. Axuesep, B.b. bepecrenkuii, KBantoBas snekrpoaunamuka. T. 1. -- M.: ®uszmariur,

1981. -- 428 c.

6. B.b. bepectreuxwuii, E.M. Jludumn, JI.II. [TuraeBckuii, KBanTOBas >neKTpoauHaMHKa. —
M.: ®u3mataur, 1989. -- 728 c.

7. M.E. Ileckun, J.E. llIpénep, Beenenue B kBaHTOBYIO Teopuro mois. -- Moxesck: HULL
"PerynspHas u xaotudeckas mexanuka', 2001. -- 784 c.
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https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/
https://moodle.tsu.ru/course/view.php?id=25865

8. H.H. Boromo6os, /I.B. IllupkoB, BBeneHne B TEOPUI0 KBAHTOBAHHBIX IMOJICH. -- M.:
®wu3mariut, 1984. -- 600 c.

9. M. Henneaux, C. Teitelboim, Quantization of Gauge Systems. -- Princeton, New Jersey:
Princeton University Press, 1992. -- 521 p.

0) TOTOHUTENbHAS INTepaTypa:
1. V.G. Bagrov, D.M. Gitman, Exact Solutions of Relativistic Wave Equations, (Kluwer
Acad. Pub., Dordrecht, 1990).
2. AM. T'urman, E.C. ®pankun, HII.M. HIBapiman, KBaHTOBas 3ineKkTpoauHamMHuKa ¢
HeCcTaOMIBHBIM BakyyMoM. — M.: @usmatnut, 1989. — 296 c.
3. EM. JluBmmn, JLII. TIluraeBckuii, Cratucruueckas ¢usuka. uv. 2. Teopus
KOHJEHCUPOBAHHOI0 cocTosiHus. — M.: ®usmarnut, 2004. — 496 c.
4. B.S. DeWitt, Quantum field theory in curved spacetime, Phys. Rep. 19, 295 (1975).
M. Antezza, L.P. Pitaevskii, S. Stringari, V.B. Svetovoy, Casimir-Lifshitz force out of
thermal equilibrium, Phys. Rev. A 77, 022901 (2008).
6. B.S. DeWitt, The Global Approach to Quantum Field Theory. Vol. 1 and 2 (Claredon
Press, Oxford, 2003).
7. D.V. Vassilevich, Heat kernel expansion: user's manual, Phys. Rep. 388, 279 (2003), hep-
th/0306138.
B) pecypchl cetu HTepHeT:
http://arxiv.org ba3a a1eKTpoHHBIX MPENpPUHTOB: pa3aeisl hep-th, hep-ph.
http://chair.itp.ac.ru/biblio/lectures/qedn.pdf JIekiuu mo KBaHTOBO# AJIEKTPOAMHAMUKE,
yutaembie B MOTH.
https://www.physik.uni-muenchen.de/lehre/vorlesungen/wise 14 _15/TVI TMP-TBI1_-
Quantum-FElectrodynamics/vorlesung/index.html. Jlekiumu mo KBaHTOBOM 3JEKTPOTUHAMUKE,
yuTaeMmblie B yHuBepcurete Jltonsura-Makcumunuana, MIOHXEH.

hd

13. Ilepeyenb UHGPOPMALMOHHBIX TEXHOJIOTHH

a) JIMIICH3NOHHOE U CBOOOJIHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Bxirrodaet 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
KoMmnbroTepHO# BEpcTkU LaTex;

— myOIMYHO OoCTymHBIEe obnayHbie TexHomorun (Google Docs, SInaekc quck u T.11.).

0) nH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN KaTajor Hayunoi OnbIMoTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas oubnunoreka (pemo3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanb — http://e.lanbook.com/
— OBbC KoncynbraHT cTyaenTta — hitp://www.studentlibrary.ru/
— Obpa3zoBarenbHas mnatdopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TEXHHYECKOe o0ecneyeHue

Aynuropun i MPOBEACHUS 3aHATHI JIEKIIMOHHOIO THUIIA.

AymuTtopun 1 MPOBEICHUS MPAKTUYECKUX 3aHATUN, MHIUBHUYaJbHBIX U T'PYIIOBBIX
KOHCYJIbTal[Mi, TEKYLETO KOHTPOJIS U IPOMEKYTOYHOM aTTECTALlUU.

ITomereHus st caMOCTOSATENIbHOW pabOThI, OCHAILEHHbIE KOMIBIOTEPHON TEXHUKOH U
JOCTYNoM K ceTdu MHTepHeT, B 3JIEKTPOHHYI0 MH(POPMAlMOHHO-00pa30BaTeIbHYIO Cpeay U K
MH(POPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.


http://arxiv.org/
http://chair.itp.ac.ru/biblio/lectures/qedn.pdf
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http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

Aynuropun Uisl TIPOBEAEHUS 3aHATUM JIEKIMOHHOIO THIIA, MPAKTUYECKUX 3aHSTHUH,
UHJUBUAYAIbHBIX M TPYNIOBBIX KOHCYJIbTAllUM, TEKYIIEro KOHTPOJS U IPOMEKYTOUHOU
aTTeCTalluy B CMELICHHOM (popMaTe, OCHAIIEHHBIE CHCTEMOU («AKTPY»).

15. Undopmanus o paspadoTunkax

Kasunckuii Ilerp Onerosud, TOKTOp (DM3MKO-MaTeMaTHUYECKUX HAYK, JOICHT, Kadeapa
KBaHTOBOH Teopuu o pusndeckoro daxynsrera TI'Y, mpodeccop.



