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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuunnvza b1.B.11 KBaHTOBasi Teopysi OISt OTHOCUTCS K YacTH, OpMUPyeMOM yuaCTHUKaMHU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-2: CnocobeH IIK-2.1: JlemoHcmpayus IIK-2.1: 3aodauu
npumeHsmsb 6 cnocobHoCmu npumeHsmb 8 3Hamb OCcHOBHble 3quém:
HAyuHO- _ |nayumouccredosamennckoli PpeaamueuUCmMcKue ypasHeHus; 3adauu
uccnedosamenbeKol desimesnbHOCMU meopemy Hemep; memoo
dessmenbHoCMU Konmponbhbie

npogeccuoHanbHble
3HAHUSA U YMeHUsl,
nosyueHHble npu

npogeccuoHanbHble 3HaHUs U
YMEHUS, NonyueHHble npu
0CB80€HUU NPOPUABLHDIX

KAHOHUYeCKO20 K8AHMOBAHUSL;
3/1eKMPOHHbILl U POMOHHBIL

nponazamopbl; Mampuyy

0CgoeHuUU OuCYUNIUH paccesiHust; KOMMYMAayUuoHHble
npoguabHbIX COOMHOWeHUs! 0/151 ONepamopos
Qucyunaun CNUHOPHO20 U

3/1eKMpPOMazHUMHo20 nonetl;
npaguaa PeliHmaHa.

Ymemb Haxooumb pewieHue
ypasHeHus JJupaka 8
npocmetiwiux cayuasx;
ucnonb3oeamb meopemy Hemep
0715 onpedeseHuss OUHAMUUECKUX
uHeapuaxmos nosell;
8bIYUCASMb 8AKYYMHble CpeOHUe
om npousgedeHuli onepamopos
noseli; 8blpajxcamsb amnaAumMyobl
paccesiHust 0/151 OCHOBHbIX
3/1eKMPOOUHAMUYECKUX
npoyeccos uepe3 ouazpammbl
DeliHmana.

Bnademb meopemuko-nosnesbimu
Memooamu U ucnonb308ams ux
(npu Heobxodumocmu) 8
UCC1e008AHUSAX, CESI3AHHBIX C
¢usukoli 8bICOKUX 3Hepauli u
¢usukoli KOHOeHCUPOBAHHO20

COCMOosHUA.

80Nnpochbl

3. CTpyKTypa U cojep)KaHHe AUCIUIIUHbI




3.1 TpyA0eMKOCTb AMCLUII/ITUHBI

oyHasn

OG61yasi TPy/[0€MKOCTB, 3.€. 2

Yacos 1o yue0HOMY IJIaHY 72

B TOM 4HUCJIe

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):

- 3aHATHA JIEKIJMOHHOI'0 THIIA 16

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1adopaTopHbIie padoThI) 32

- KCP 1

caMocTosATe/IbHasA padoTa 23

IIpoMe)xyTouHasi aTTecTamus 0
3auét

3.2. CozepxaHWe JUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMBe0eHHO20 HA HUX Koauuecmed

akademuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HaumeHoBaHHe pa3/ie/ioB ¥ TeM JUCLMIUIUHBI Bcero B TOM UHC/Ie
Yyachl
( ) KonTakTHast pabora (pabota Bo
B3alMO/IeICTBUM C IIperiojjaBaTesnem),
Yachl U3 HUX
aHSITHS CamocTosTenbHas
CEeMHHApCKOro pabora
3aHATUA THNa o6yuarowerocs,
JIEKLJAOHHOTO | (MpakTHueckue | Bcero qacel
THUMA 3aHsATHs/abopa
TOpHbBIE
paboThI), Uacel

b b b b ¢

0 0 0 0 0
Tema 1. PensiTuBHCTCKME ypaBHEHUsI 7 2 3 5 2
Tema 2. Knaccruueckue nosisi: narpaskeBa ()OpMy/IMpOBKa, JUHAMHUYECKHe 7 ) 3 5 )
VMHBapuaHThl, TeopeMa Hertep
Tema 3. I'io6asbHbIE U JIOKa/IbHBIE CUMMETPUH 7 2 3 5 2
Tema 4. CrioHTaHHOe HapylleHre CUMMeTPUN 7 2 3 5 2
Tema 5. KaHoHMueckoe KBaHTOBaHUe Tosieli. CKanspHOe mosie 7 2 3 5 2
Tema 6. KBaHTOBOE CTMHOPHOE T1071€e 6 1 3 4 2
Tema 7. KBaHToBaHue 3eKTpoMarHutHoro nosst. Oddekt Kasumupa 6 1 3 4 2
Tema 8. B3aumogelicTBytolye nossi. MaTpuija paccessHust 6 1 3 4 2
Tema 9. PaccesiHne 3/1eKTPOHOB U ITO3UTPOHOB BHEILIHUM I10J1€EM 6 1 3 4 2
Tema 10. CeueHne paccestHUsE (POTOHA 3/IEKTPOHOM B HU3LLIEM NOPsIAKe 6 1 3 4 )
TeopUU BO3MYILLeHUM
Tema 11. IlepeHOpMUpOBKa Macchl 1 3apsifia 371eKTPOHa 6 1 2 3 3
ATTectarus 0
KCP 1 1
HWTtoro 72 16 32 49 23




Copiep>kaHue pa3/e/ioB U TeéM JUCIUTLTHHBI

Tema 1. PesiTUBUCTCKUE ypaBHEHUS

Tewma 2. Knaccuueckye nossi: arpaiykeBa (opMyJIMPOBKa, AMHaMUUeCKle MHBapHUaHThl, TeopeMa Hetep
Tema 3. I'nobasbHbIe U JIOKa/IbHbIe CHMMETPUH

Tema 4. CioHTaHHOEe HapyllleHre CUMMeTpUU

Tema 5. KaHoHnueckoe KBaHTOBaHHe T10/1eii. CKaJisspHOe T1oJ1e

Tema 6. KBaHTOBOE CITMHOPHOE T10J1€

Tema 7. KBanToBaHMe 3/1eKTpOMarHuTHOTO nojst. IddekT Kasumupa

Tema 8. BsaumogeiictBytomue nosisi. Matpuiia paccesiHus

Tema 9. PaccestH1e 3/1eKTPOHOB Y [IO3UTPOHOB BHEIIHUM I10/1eM

Tewma 10. Ceuenue paccesiHusi POTOHA 3/IEKTPOHOM B HU3IIIEM TOPsJKe TeOPUU BO3MYIL[eHUM
Tema 11. ITepeHOpMHPOBKA MacChl U 3apsifia 3/1eKTPOHA

4. YueOHO-MeToaMUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs

CamocrosiTennbHasi paboTta 0Oyuarouuxcsi BK/IIOUaeT B cebsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3aZlaHUsIM JIJIsT TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI
TIPUBEJIeHHBIM B II. 5.

a) OCHOBHasl IuTepaTypa:

1) Batin6epr C. KBaHtoBas Teopus noseid, T.1. M., ®MJI, 2015, 648 c. — Pexxum 0oCTy-T1a:
9BC «Jlanb» https://e.lanbook.com/book/91164

0) JoToTHUTE/IbHAS TUTepaTypa:

1. LIBemuk A.M. KaHTOBasi Teopusi ojisi B GU3MKe KOHAEHCUPOBAHHOT'O COCTOSTHUS. M.,
®usmatiurt, 2004, 320c. — Pexxum goctyna: ObC «Jlanb» https://e.Janbook.com/book/2714

B) nporpaMMHoe obecrieueHre ¥ VIHTepHeT-pecypchl (B COOTBETCTBUHU C CO/I€P’KaHUEM JMCLIUTUIAHBI)

1) YuebH0-00pa3oBaTesibHas (pU3NKO-MaTeMaTHuecKast 61bmoreka EqWorld
http://eqworld.ipmnet.ru/ru/library/physics/quantum.htm
2) ¥pO PAH Jlaboparopus Teopetruueckoid ¢husvku M.B.CamoBckuii JIEKI[UH 10 KBAHTOBOM

teopuu nonsi, 2002 -379 c. http://sadovski.iep.uran.ru/RUSSIAN/LTF/Q_fields.pdf

3) Departament of physic, University of California, Santa Barbara, Mark Srednicki Quantum Field
Theory, 2006 -616 c. http://web.physics.ucsb.edu/~mark/ms-qft-DRAFT.pdf

4) Marepuanbl Kadepbl 0611t spepHoU husnku dhrsndyeckoro daxkyabTera MI'Y
http://nuclphys.sinp.msu.ru/books/ft/index.html

5. @oHA OLEHOUHBIX CPEeACTB /I TeKyIlero KOHTPOJ/IS YCeBaeMOCTH U TMPOMeXyTOUHOM
aTTecTaly Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOJII/IMLIE AJId OI€HKM Ppe3y/ibTdTOB OﬁquHl/Iﬂ npu npoBejeHHUuU
TEKYIIero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3ajaHus (OLleHOYHOe CPeACTBO - 3ajfauM) /JJIA OLeHKH C(hOPMHUPOBAHHOCTH
kKovmnerennuu ITK-2:



Bag aua 1.1

JIma ©6e3MaccoBOr0 CBOGOIHOTO CIIHHODHOTO IO HAMHCATh IUIOTHOCTH JarpaHkHaHa L.
BHIBECTH YpPaBHEHHA [BIKEHHA, IIOKa3aTh, UYTO [ HHBAPHAHTEH OTHOCHTETHHO KHPATHLHEBIX

mpeoGpazoBaHHil: ¥ — exp(ifys . (B—mocTosHHaL 75 =iy y'y%y>)H HalTH cooTBeTCTRYOMIHIT
COXPAHAOLIHICA TOK.
3ajmava 1.2
JI711 ZMPaKOBCKOI'O I10/IA OLIEPaTop 3apsia
O=[dlj,z.n. me j,E0=v®nyuEn:.

ITokazaTth, 4TO V¥, (R .f)\O} €CTh COCTOSTHHE C 3apsagoM (-1).

3amava 1.3
Hcnone3ys MHHEHHYK IIOACTAHOBKY, IHATOHAIM3OBATE JIATPAHKHAH 2-X CKA/DIPHEIX IIONIEH

¢, (x) 1 ¢, (x)
L= Ln(@nml)""l‘u(%}mz ) TEPP;-
- — 1 ‘ 2 2
€ g - KOHCTaHTa CBM3H, a L, (go,m) = E((@ﬂgp)(af (p) —m @ )_, m >m, .
[IpoBe/IT KAHOHHYECKOE KBAHTOBAHHE HOBBIX CBOGOIHEIX MOIEH, BEIYHCITHTE KOMMYTATOP

[@1 ()., (x)]

3amaua 1.4
B HH3mMEM IOpAIKE TEOPHH BO3MYIICHHI HANTH MATPHYHBIA 3TEMEHT S #A14 YIPYToro

pacceiainuAa CKaJIﬂpHOﬁ YaCcTHORI  KYJIOHOBCKHM  IIOTCHIIHAJIOM. PEBYJIBTHT CPaBHHTIE C
COOTBETCTBYROIIHM BBRIPAXKCHHCM LA PACCCAHHA JJICKTPOHA.

KpuTepuu onjeHnBaHNs (0LleHOYHOE CPeACTBO - 3a/ja4uu)

OueHka Kputepun onieHuBaHUs

3auteHo |CrpaBeIJTUBO O/IHO U3 CIEAYIONIUX yTBepKAeHui: (1). YpoBeHb 3HaHUI B 00beMe, TIPeBbIIIAoIeM
MIPOrpaMmy TOArOTOBKH. ITIp0o1eMOHCTPUPOBAHbI BCE OCHOBHLIE YMeHHUs. PellleHbl Bce OCHOBHbIE
3a/1aun. BBIMTO/THEHBI BCe 3a/jaHVis, B ITOJTHOM 00beMe Oe3 HefioueToB. I1po/ieMOHCTPHUPOBaH
TBOpPUECKUH MOAXO0/ K PeIlIeHHI0 HeCTaHZAPTHRIX 3a7au. (2). YPoBeHb 3HaHHH B 06beMe,
COOTBETCTBYIOLL[EM TIPOrPaMMe TIOAT0TOBKH, 6e3 ormn60oK. [TpojeMOHCTPUPOBAHBI BCE OCHOBHbIE
YMeHHUsl, pellieHbl BCé OCHOBHBIE 33/]auH C OT/eJTbHBIMUA HECYII[eCTBEHHBIMH HE/I0UeTaMHU,
BBITIO/THEHBI BCe 3a/laHusl B ITOJTHOM 00beme. [1po/1eMOHCTPUPOBaHbI HAaBBIKY TIPH PeLIIeHUH
HEeCTaH/IAPTHBIX 33/1au Oe3 oImMboK 1 HeJJoueToB. (3). YpoBeHb 3HaHUH B 00beMe,




OrnieHka

Kpurepuu orjeHUBaHUs

COOTBETCTBYIOLL[EM TIPOrpaMMe TOATOTOBKH. J[0MyirieHO HeCKO/IbKO HeCyI[eCTBeHHBIX OLIUOOK.
IIpogeMoHCTpUpPOBaHBI BCe OCHOBHBIE yMeHMs. PellleHbl Bce OCHOBHbBIE 3a/jaui. BrirosiHeHb! Bce
3a/laHus1, B TIOJTHOM 00BeMe, HO HeKOTOopbIe ¢ HegoueTaMu. [IpojeMoHCTpUpOBaHbI 6a30BbIe
HaBBIKY TIPU pellIeH|H CTaHJapTHBIX 3aiau 6e3 oIMO0K U HeZloueToB. (4). YPOBeHb 3HaHUH B
o0beme, COOTBETCTBYIOLIEM ITPOrpaMMe TO/T0TOBKU. [lomyIieHO HeCKOIbKO HerpyObIX OmnO0K.
[TpoJeMOHCTPUPOBAHBI BCe OCHOBHBIE YMeHHs. PellieHbl Bce OCHOBHBIE 3a/]auil C HETPYObIMU
oubkamu. BeinonHeHbI Bce 3ailaHusl, B IOJTHOM 00beMe, HO HEKOTOpbIe C HefloueTaMu.
[TpogeMoHCTPUPOBaHbI 6a30Bble HABLIKY TPH PeIlIeHWH CTAaHZAAPTHBIX 3a/jau C HEKOTOPBIMU
HepoueTamu. (5). MUHHMMANBHO AOMYCTUMBIN YPOBeHb 3HaHUH. [IomyliieHo MHOTO HerpyObix
oum6ok. [TpoieMOHCTPUPOBaHbI OCHOBHBIE YMeHHs. PellieHbl TUIIOBBIE 33/jaull C HerpyObIMU
ombKaMu. BeIToHeHbI BCe 3a/laHusi, HO He B TOJTHOM o0beMe. VIMeeTcst MUHUMabHBIN Habop
HaBBIKOB [l/I51 PellleHus] CTaH[APTHBIX 33/la4 C HEKOTOPbIMU HeJjoueTaMH.

He
3a4TeHO

CripaBe/iTMBO OZTHO U3 C/IeIVIOIIUX yTBepKAeHui: (1). YpoBeHb 3HaHUM HIDKe MUHUMAJTbHBIX
TpeboBanwmii. imenu mecto rpyOble ommbku. I1py pellieHny CTaHJapTHBIX 3aZiau He
TMPO/IEMOHCTPUPOBAHBLI OCHOBHBIE yMeHUsl. IMenn MecTo rpy0bie ormmoku. I1pu pereHnn
CTaHJAPTHBIX 3a/]a4 He MPOeMOHCTPHPOBaHbI Oa30Bbie HABLIKK. VIMeu MecTo rpyobie OIIMOKY.
(2). OTcyTcTBHE 3HAHUM TeOpeTUUecKoro MaTeprana. HeBo3MOXKHOCTE OL|eHUTD MTOTHOTY 3HaHUMN
BCJIe[ICTBHE OTKa3a obyuarorierocs ot orseta. OTCyTCTBHE MUHUMAIbHBIX YMEHHH.
HeB03MO>KHOCTE OIIeHUTh Ha/lnuve YMeHWH BC/IeICTBYE 0TKa3a 00yYarolierocsi oT OTBeTa.
OTcyTcTBUE B/lafieHys MaTeprasioM. HeBO3MO>KHOCTD OLIEHHUTh HajTMure HAaBBIKOB BCJI€ICTBHE
0TKa3a 00yJaroLerocsi oT OTBeTa.

5.2. OnucaHue MIKaJI OLeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH POMeXXyTOUYHOMH

aTTecTalu

IITkana oueHuBaHus c)OPMHUPOBAHHOCTH KOMIIeTeHI[HI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/I0BJIETBO 04YeHb
N/710X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JbHO pHUTe/IbHO XOopouIo
ocTH
KOMIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHus
KoMIeT
eHIHiT)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUM B
3HaHUI MuHUManeH | 3HaHUH B obBeme YpoBeHb
TeopeTHuecKoro 0 obnewme, ’ 3HaHUN B
YpoBeHs COOTBETCTBY YpoBeHb
Marepuara. o JOIYCTUMBI | COOTBETCTBY obneme, o
3HaHUM HIDKe i, o11eM 3HaHUN B
HeB03MOKHOCTh i ypoBeHb 1o11eM COOTBETCTB
MHUHHUMaJbHBIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTbH IIOJIHOTY - 3HAHUM. rporpamMme yiomiem
o TpeboBaHMIA. TIOATOTOBKH! TIpeBbILLIAOLIIe
3HaHUI [JonymeHo TIO/JITOTOBKH TporpaMme
Nwmenu mecto . JomnyiieHo M IIpOrpammy
BCJIe/[CTBUE MHOTO . HorymieHo TOATOTOBK
rpyObie OIUOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyObIx HECKOJIbKO u. Ommbok
HecyIecTBe
obyuatorjerocsi ot oboK Herpy06bIx HHEIX HeT.
oTBeTa ormuboK
oumboK




IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUpOBaHbl | BCe
BCE YMeHHUsl. TIpomeMoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHe OCHOBHbBIE Perriennl HPOBaHbI BCe
[Ipu pereHun YMEeHHUSL. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a7iau He THUTIOBBIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOAIEMOHCTPHP | 3a/lau C 3a7laun C
OLIeHUTb Ha/THuHe 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbInosHEHbI | U 3a/IaUH.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHWs | Hecyl[ecTB | BrIMoIHeHbI
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B TIOJTHOM €HHBIMU BCe 3a/laHVs, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot obbeMe, HO | HeJjoueTaM | TOJHOM
OLIMOKH 3a/laHUs], HO | B ITOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TIOJTHOM HEKOTOpbIe
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeloueTaMHu
TIOJTHOM
obbeme
Nmeetcs
OtcyTcTBUE [IpogemoHc IIpogemoHc
MHHUMaJIbH IIpozsemoHC
6a30BBIX [Ipu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpomemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBBIKA
HaBBLIKOB 6a30BbIe HpOBaH
HeB03MO>KHOCTD 3ajiau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OIIEHUTh HAJIMUKE | TIPOJIEMOHCTPUD pelieHun peleHu|
HaBbIiku pelLieHust pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHEI HecTaH/apT
CTaHJAPTHBI CTaHZAPTHEI pelLleHHI0
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a7au C X 3azau 6e3 HeCTaH/IapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPBIM ommboK U X 3a7au
obyuarorierocsi OT | OIIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH
NPeBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
MUCLIMIUIMHA, COPMHPOBAaHBI Ha YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHWs, YMEHUs, BJAJIeHUs 10 COOTBETCTBYIOIIMM KOMIIETEHI[USIM Ha YypPOBHE BHIIIe
TpeyCMOTPEHHOTO TIPOrpaMMOoit
OT/IMYHO Bce xommeTeHIMH (YacTM KOMIleTeHIMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUIAHA, COPMHUPOBAHBI Ha YPOBHE HE HIDKE «OTTMYHO».
3auTeHo 04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETEHIM), Ha (OPMHUpOBaHHWEe KOTOPLIX HarlpaBjeHa
IUCLMIUIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «O0UYeHb XOPOLIO»
XOpOI1110 Bce xommeTeHIMHM (YacTH KOMIlEeTeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUTAHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «XOPOIIIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
HO JUCLITUIAHA, C)OPMHPOBaHLI HAa YPOBHE He HIDKE «Y/|OBI€TBOPUTEILHO», IIPYU 3TOM XOTS OBI
0/IHa KOMITeTeHLUsI CPOPMUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTETHEHO»
HeyaoBierBopuTe | XO0Ts Obl OfHA KOMITETeHIMsi CQOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEILHOY.
JILHO
He 3aUTeHO
JI0X0 XoTs ObI 0[JHAa KOMITETeHI[Hst CHOPMUPOBAHA HA YPOBHE «IL/IOX0»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB Oﬁy'-le}[l/lﬂ Ha HpOM(!)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TunoBble 3ajaHus (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kKomnereHnuu [1K-2

Bag ada 1.1

JIna §e3MaccoBOr0 CBOGOIHOTO CIIHHOPHOTO MONsA HAmHcaTh IUIOTHOCTh JIarpaHkHaHa L.
BHIBECTH YpPABHEHHS [BHKCHHS., II0Ka3aTh, 4TO L HHBApHAHTEH OTHOCHTENIBHO KHPAIBLHEIX

npeoOpa3oBaHmit: 1 —> exp(ifys)y. (B—mocTosHHAs 75 = iy°y'y%y?)u HaliTe cooTBeTCTRYIOMMIT
COXpaHAIONIHHCS TOK.
3amava 1.2
JI'1A IHpaKoBCKOTO TI0JIA OTIEPATop 3apsja
O=[djyz.n. me j,GEn=v®nypEn:.

I[Tokazate, 4T0 ¥/, (R r)\O} €CTh COCTOSIHHE C 3apsaaoM (-1).

3aga4a 1.3
Hcnomp3ys THHEHHYK [IOACTAHOBKY, JHATOHAIM30BATHL [IarpaHKHaH 2-X CKaLIPHBIX IIOJIEH

@1(’5) H @, (x)
L :Lo(@lﬂml)JrLu(@z»mz)+g¢’1@2*

rae g - KOHCTAHTa CBA3H.a L (gp,m) = %((é’ﬂgp)(aﬂ@) — mchz), m >m, .

HPOBE,JH KAHOHHUECKOE KBAHTOBAHHE HOBEIX CBOGOMHEIX MOJIEH, BEIUHCIHTE KOMMYTATOD

[@1 (x)-'r@?’z (x)]

Jagada 1.4
B HuszmeMm nopsake TEOPHH BO3MYIIEHHH HAaHTH MAaTPHYHBIH 3I€MEHT S £ A7 YIIPYTOro

pacCcianHig CKﬁJ’[ﬁIpHOﬁ YaCTHOBI  KYIIOHOBCKHM  IIOTCHITHAJIOM. PEB}’J'[BTaT CpaBHHTIE C
COOTBCTCTBYIOIIHM BRIPAXKCHHEM JJIA PaCCCAHHA JJICKTPOHA.

KpuTepuu onjeHuBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uu)

OueHka Kpurepuu onjeHrBaHUs

3auteHo CripaBeyIMBO OZHO U3 CIeAYIOLMX yTBepkaeHuit: (1). YpoBeHb 3HaHHI B 00beMe, TPeBLILIAOIIeM
IporpaMmy noAroToBKu. [1IpoieMOHCTpUpOBaHbl BCe OCHOBHBIE yMeHUsl. PellleHbl Bce OCHOBHbIE
3a71auy. BeITIo/THEHBI BCe 3aflaHusl, B TOJTHOM 00beMe Oe3 HezioueToB. I1poieMOHCTPHUpPOBaH
TBOPYECKUH MOAXO0/ K PeLIeHUI0 HeCTaHAAPTHBIX 3a7ad. (2). YpoBeHb 3HaHUM B 00beMe,

COOTBETCTBYIOLL[EM TIPOrpaMMe TIOAr0TOBKY, Oe3 omr6ok. [IpojeMOHCTPUPOBAHbI BCe OCHOBHBIE




OueHka Kputepun onieHuBaHUs

yMeHUs], pellieHbl BCe OCHOBHbIE 3a/]auM C OT/Ie/TIbHBIMUA HECYII|eCTBeHHBIMU He/J0UeTaMH,
BBITIO/THEHBI BCe 3a/laHusI B ITOJTHOM 00beMe. [1po/1eMOHCTPUPOBaHbI HAaBBIKK TP PeLleHUH
HeCTaH/IapTHBIX 3a7iau 6e3 oImMOoK U HefloueToB. (3). YPOBeHb 3HaHUM B 00beMe,
COOTBETCTBYIOLL[EM TIPOrpaMMe TOATOTOBKH. J0My1IieHO HeCKOIbKO HeCYILeCTBeHHBIX OLITUOOK.
[Tpo/ieMOHCTPHPOBaHbI BCe OCHOBHBIE YMeHMs1. PellleHbI Bce OCHOBHBIE 33/laull. BhIrosHeHb! Bce
3a/laHusl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HezjoueTaMu. [IpoieMOHCTPUPOBaHbI 6a30BbIe
HaBBIKY TPH PeIlIeHNUH CTaHZAAPTHBIX 3a/jau Oe3 omuboK 1 HeZloueToB. (4). YpoBeHb 3HaHUH B
o0bemMe, COOTBETCTBYIOIIEM ITPOTrPaMMe MOTrOTOBKU. [I0MyIieHO HeCKOIBKO HerpyObIX OmMO0K.
ITpoJieMOHCTPUPOBAHBI BCe OCHOBHBIE YMeHHUsI. PellieHbl BCe OCHOBHBIE 3a/]auil C HETPYObIMU
ormmbKamu. BITIO/THEHBI BCe 3a/jaHus1, B TIOJTHOM 00beMe, HO HeKOTOpbIe C HeJJoueTaMu.
[TpoaeMoHCTPUPOBaHbI 6a30BbIe HABLIKY TPH PeIlIeHWH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMU
Hegouetamu. (5). MUHMMa/IbHO JOMYCTUMBIN YPOBEeHb 3HAHUH. [[OITyIIleHO MHOTO HerpyObIx
oum6ok. I[TpoieMOHCTPUPOBaHbI OCHOBHBIE YMeHHsI. PellieHbl TUTIOBBIE 3a/jaull C HerpyObIMH
oummbkaMu. BeIToTHeHBI BCe 3a/laHusl, HO He B TMOJTHOM 00beMe. VIMeeTcst MUHUMabHBIN Habop
HAaBBIKOB /17151 peLleHHs] CTaH/JapTHBIX 3aJja4 C HEKOTOPBIMHU HeJJoueTaMHu.

CripaBeJ/IMBO OAHO U3 CAeAYIOLIMX yTBepXKAeHui: (1). YpoBeHb 3HaHUI HI)Ke MUHUMAJTbHBIX
TpeboBanmii. iMe Mecto rpy6Obie ommOku. TIpy pellieHUy CTaHAAapPTHBIX 3aJau He
MPO/IEMOHCTPHUPOBAHbLI OCHOBHBIE yMeHUsl. IMen MecTo rpy0Obie ormmbku. I1pu pereHun
CTaHAAPTHBIX 3a/la4 He MPOIeMOHCTPUPOBAHbI 0a30Bbie HABLIKK. ViMenn MecTo rpybbie OIMOKY.

e (2). OtcyTcTBHE 3HAaHUI TeOpeTUYECKOro MaTepHrasia. HeBo3MOKHOCTb OLIeHUTb TIOJTHOTY 3HAaHUM
SAUTEHO BC/Ie[ICTBHE OTKa3a obyuarorjerocst ot otBeTa. OTCYyTCTBYE MUHHUMA/TBHBIX YMEHHH.
HeB03MO)KHOCTB OL|eHUTb Ha/lM4yKe YMeHH BC/Ie[ICTBHe OTKa3a 00yJaroIierocst oT OTBeTa.
OtcyTcTBHe BiajeHys: MaTeprianoM. HeBo3MO)KHOCTb OLIEHUTh Ha/IMuMe HaBBIKOB BCJIECTBHE
OTKa3a 00yyarolerocst oT oTBeTa.
5.3.2 TumnoBbie 3asaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOCHI) /A OLEHKHU

copmupoBanHocTu KomnereHmu [1K-2

1) YpaBuenue [Jupaka. [Tepexosi K HepessTUBUCTCKOMY TTPUOJTKEHUIO.

2) JlopeHL-MHBapUaHTHOCThL YpaBHeHus [rpaka.

3) Knaccrueckue ceobogHble nofs. Jlarpawkua. Teopema HeTep. BekTop sHepruy-uMItyibca.

4) HemnpepwiBHble civMeTpud. I'mobanbhast U(1) cummetpust. JIOKa/ibHBIE CHMMETPUM M KaTMOPOBOYHEIE
T10J141.

5) CrioHTaHHOe HapyllleHrHe CUMMeTpUU. ['0/iicTOyHOBCKYe yacTullbl. DPdeKT Xurrca.

6) CrnirHOpHOe 1oJ1e. MIMITy/IbCHOE Tpe/CTaB/IeHue.

7) OnekTpoMarHuTHoe mose. KamubpoBouHast ”YHBApUAHTHOCTE U YC/IOBHe JIopeHIia.

8) Kanonnueckuit popmanusm. KBaHToBaHMe cKansspHOTo 1oJisi. @eliHMaHOBCKUI TIpoOnaraTop CKasisipHOTro

oJId.



9)

10)
11)
12)
13)
14)
15)
16)
17)
18)

19)

KBaHTOBaHMe 3/1eKTPOMArHATHOTO 110151 (KamMOpOBKa U3TyUeHust).

KganroBanue mnosisi [lupaka. ®PeitHMaHOBCKHUY mporiaraTop.

Marpuiia paccesinus. Ipeactanenus [peaunrepa, eiizenbepra. ITpecTaB/ieHre B3aUMO/IeHCTBYS.
Teopust Bo3MyIl|eHUH /1 S-MaTPULIbI.

O/eKTpoMarHUTHOe B3auMogelcTBre. MaTpuuHbIe 3/1eMeHThl S-MaTpuLibl. [1paBuia deitHmaHa.
HepenstuBucTckas Teopust paccesiHvsi. BOpHOBCKOe MpuO/KeHHe.

PaccesiHuie 3neKTpoHa B KyJIOHOBCKOM TI0JIe B HU3IIIEM TOPsIIKe TEOPUU BO3MYIL[EHUM.

Paccesinue 3/1eKTpoHa Ha 3/71eKTpOHe. Y cpeZiHEHYE T10 CITMHOBBIM IO/ISIPU3aLUsIM.

KomnToHOBCKOe paccesiHue.

CTpyKTypa ivarpaMM Matpuifbl paccessHusi. CoOCTBEHHO-IHEPreTUUeCKe ¥ BePITUHHBIE IMarPAMMBbI.

SddexTrBHbIe MMHUK. YpaBHeHus Jaiicona asns pyakouii I'puna. ['paduueckoe ypaBHeHMe [J1st

BepIIMHHON (QYHKIUU.

20)

21)

[TepeHOPMHPOBKA MaCChI 3I€KTPOHA.

ITepeHopmupoBKa 3apsizia B K3/, [lepeHOpMUpPYyeMOCTh KBAHTOBOU 3/1€KTPOJUHAMUKU.

Kputepuu onjeHuBaHus (oLieHOUHOe cCpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)



OueHka Kputepun onieHuBaHUs

CripaBeZIyIMBO OZTHO M3 CJIeIYIOLIUX yTBepKaeHui: (1). YpoBeHb 3HaHUI B 00beMe, TPeBbILIAoIIeM
MpOrpaMMmy TOATOTOBKH. [Ipo/ieMOHCTPUPOBaHBI BCe OCHOBHLIE yMeHWUsl. PellieHbl Bce 0CHOBHBIE
3a7laud. BeIrosiHeHbI Bee 3a/iaHus, B TOJTHOM o0beMe Ge3 HezioueToB. I1posieMOHCTpHpPOBaH
TBOPYECKHUH MOAXO0 K PeIleHHI0 HeCTaH/JapTHBIX 3azad. (2). YpoBeHb 3HaHUH B 00beMe,
COOTBETCTBYIOLL|EM TIPOrpaMMe MOAr0TOBKY, 6e3 omrbok. [IpoieMOHCTPUPOBaHbI BCe OCHOBHbIE
yMeHusl, pellieHbl BCe OCHOBHBIE 33/jaui C OT/e/IbHBIMUA HeCYIL{eCTBeHHBIMU He/l0ueTaMH,
BBITNIOJTHEHBI BCe 3a/laHusl B [10JJHOM oO6beMe. [IposieMOHCTpHpOBaHbI HaBbIKY NP pellieH|H
HeCTaH/IAPTHBIX 337124y Oe3 omuboK 1 HeJJoueToB. (3). YpoBeHb 3HaHUH B 00beMe,
COOTBETCTBYIOLL[EM TIPOrpaMMe TOATOTOBKH. J0MyIiIieHO HeCKO/IbKO HeCYILeCTBEHHBIX OLTUOOK.
[TpoJeMoHCTPUPOBaHEI BCe OCHOBHbIE YMeHUs. PellieHbl Bce OCHOBHBIE 3a/jauil. BrIronHeHsI Bce
SAUTEHO 3a/laHusl, B TIOJTHOM 00beMe, HO HEKOTOpbIe ¢ HefjoueTaMu. [TpoieMOHCTPUPOBaHbI 6a30BbIe
HaBbIKU TIPY pellleHUH CTaHJAPTHBIX 3a/au 6e3 omuboK U HefloueToB. (4). YpoBeHb 3HaHHil B
o0ObemMe, COOTBETCTBYIOIIIEM ITPOTrPaMMe MO/TrOTOBKU. [I0MyIeHO HeCKOIBKO HerpyObIX OmHO0K.
ITpoeMOHCTPUPOBAHBI BCE OCHOBHLIE yMeHUsl. PellieHbl Bce OCHOBHBIE 33/1aUd C HETPYOBIMU
obkaMu. BeIronHeHbI Bce 3aiaHuisl, B TIOJTHOM 00beMe, HO HEKOTOpbIe C HeJloueTaMu.
ITpozemMoHCTpUpOBaHbI 6a30BbIe HABLIKY TPY PELIIeHHH CTAHJAAPTHBIX 3a/la4 C HEKOTOPLIMU
HezoueTamMu. (5). MUHUMAaNLHO IOMYCTUMBIN YPOBEHb 3HaHWH. [IoMyliieHO MHOTO HerpyObix
oumbok. [TpoieMOHCTPUPOBaHBI OCHOBHEIE YMeHHsI. PellieHbl TUTIOBBIE 3a/jaull C HerpyObIMU
oubkaMu. BeinonHeHbI Bce 3a/laHusl, HO He B I10JHOM 00beMe. VIMeeTcst MMHUMabHbII Habop
HaBBIKOB /I7Is1 PeIlleHs CTaHJAPTHBIX 33/1au C HEKOTOPBIMH HeJj0YeTaMHu.

CripaBeJ/IMBO OAHO U3 CAeAYIOLIMX yTBepXKAeHui: (1). Y poBeHb 3HaHUI HIPKe MUHUMAJTbHBIX
TpeboBanwmii. iMem MecTo TpyObie ommOky. T1py peliieHUy CTaHAapTHBIX 3a/au He
TIPO/JIEMOHCTPUPOBAHBI OCHOBHbIE yMeHusi. iMenu MecTo rpy0Oble ommbku. [1pu pereHun
CTaH/|apTHBIX 3a/la4 He MPO/IeMOHCTPUPOBaHb] 6a30Bble HaBLIKU. VIMenu MecTo rpy0ble OLIMOKY.
e (2). OTcyTcTBME 3HAHUM TeOpeTHUYeCcKoro MaTeprana. HeBo3MOXKHOCTE OL|eHUTH MTOJIHOTY 3HAaHUH
SAHTEHO BC/IeZICTBYE OTKa3a obyuarorjerocst ot otBeTa. OTCYyTCTBYE MUHHUMA/TBHBIX YMEHWH.
HeB03MO>KHOCTB OLIeHUTb Ha/lM4YMe YMeHHI BC/IeJICTBHe OTKa3a 00yJaroIlerocst oT OTBeTa.
OTcyTcTBHe BiafieHUs1 MaTeprasioM. HeBO3MOKHOCTh OLeHUTh HalWule HaBLIKOB BCJ/IeZICTBHE

OTKad3a o6yqa}omeroc;1 OT OTBeTa.

6. YueOHO-MeTOfMUeCKOe U HH(}OpMaLOHHOe o0ecrieyeHHe JUCHMILTHHBI (MO/y/151)

OcHOBHasi uTeparypa:

1. KBaHTOBas Teopusi KaMOPOBOYHBIX TI0JI€H : €O. cTaTeli / mep. ¢ aHrI. nof pea.[u ¢ Berym. cr.] H. T1.
Konornneroii. - M. : Mup, 1977. - 436 c. : un. - (HoBoctu dhyHaameHTanbHOU PU3KKH ; BhIM. 8). - 2.50., 1
9K3.

[ornonHuTenbHas mureparypa:

1. IIBenuk Asnekceii M. KBaHnToBast Teopusi 1oJisi B (hM3MKe KOH/JEHCUPOBAHHOTO COCTOsIHMS = Quantum
Field Theory in Condensed Matter Physics / niep. c anr. I[1. M. OctpoBckoro, f. B. ®omuHoBa. - M. :
®usmatiur, 2004. - 320 c. - ISBN 5-9221-0237-0 (pyc.). - ISBN 0-521-58989-4 (aurn) : 42.00., 2 3k3.



[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHWeM IHCLIUTITUHBI):

1) YyebH0-00pa3oBaTebHast hu3MKo-MaTeMaTHueckasi 6rubmoreka EqWorld
http://eqworld.ipmnet.ru/ru/library/physics/quantum.htm
2) ¥pO PAH Jlaboparopus Teopetuueckoii ¢huzuku M.B.CamoBckuii JIEKIUM 110 KBAaHTOBOU TEOPHH

nosist, 2002 -379 c. http://sadovski.iep.uran.ru/RUSSIAN/LTF/Q_fields.pdf

3) Departament of physic, University of California, Santa Barbara, Mark Srednicki Quantum Field
Theory, 2006 -616 c. http://web.physics.ucsb.edu/~mark/ms-qft-DRAFT.pdf

4) Marepuasbl Kadeapsl ob1eti siepHo Gpusnku prsnueckoro daxkyabTera MI'Y
http://nuclphys.sinp.msu.ru/books/ft/index.html

7. MaTepua/ibHO-TEXHHYeCKoe ofecreyeHre AUCLUILUIAHBI (MO/YJIs1)

YueOHble ayUTOpWU [/ TIPOBeJieHHs] Y4eOHbIX 3aHATHH, MpPeAyCMOTPeHHBIX 00Opa3oBaTenbHOU
MPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (IIPOEKTOp, 9KpaH), TeXHUUeCKUMHU
cpefcTBaMy  00yueHHsi, KOMITbIOTepaMH, CleLaJu3UpOBaHHBIM  00Opy/OoBaHHEM: YueOHbIe
ayJUTOpWU [/ TIPOBe/leHUs] yueOHbIX 3aHATHM, MpeJyCMOTPeHHbIX 0Opa3oBaTesbHOM MPOrpamMmMoi,
OCHAllleHbl MYJIbTUMEIUIHBIM 000pyZjoBaHNeM (TIPOEKTOp, 3KpaH), TeXHUYeCKUMH CpeJCTBaMH
o0yueHUsl, KOMIbIOTEPaMH, Creldali3UpoBaHHBIM 000py/Jj0BaHHEM: /s TIpOBeJileHUs JeKIUid u
MPaKTHUUeCKUX 3aHATHH TpeOyeTcs: TUIIoBoe 000py/j0BaHue JIeKLIMOHHOW ayAUTOpUM. [/ oArOTOBKH
CaMOCTOSITE/IbHBIX KOHTPOJIBHBIX paboT M [ uX rpaduueckoro ripejcTaB/ieHUs (ecjiu 3To
HeoOXOoZMMO), a Takke [yis PACIIMPeHUs] KOMMYHHKALIMOHHBIX BO3MOXHOCTEH CTy/€HTbI UMEIOT
BO3MO)KHOCTh paboTaTh B KOMIIBIOTEPHBIX K/lacCaXx C COOTBETCTBYIOIIMM  JIMLIEH3UOHHBIM
NporpaMMHBIM obecriedeHneM U BBIXOZOM B VHTepHeT. [lomelljeHus AJisi CaMOCTOSITE/TBHOM paboThI
00yyaroIMXCsl OCHAllleHbl KOMITbIOTeDHOM TeXHUKOW C BO3MOKHOCTBIO TIOAK/IIOUEHUS K CeTd
MHTepHeT u obecrieyeHbl JOCTYTIOM B 37IeKTPOHHYIO MH(OPMAI[IOHHO-00pa30BaTeNbHYIO Cpefly.

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYaroIUXCsl OCHAI[eHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
WHGOPMAaILIMOHHO-00pa30BaTeIbHYIO Cpejly.

[Tporpamma cocrtaBieHa B cooTBeTCcTBUM C TpeboBanusmu ®PI'OC BO 1o HampaB/eHUIO MO/TOTOBKH
03.03.02 - ®usuka.

ABTtop(b1): MakcumoBa "anvHa MuxaiiioBHa, KaHAWaT (U3MKO-MaTeMaTHUeCKUX Hayk, JOLIeHT.
3aBenytomuii kadeapoii: BukrtopoB Muxaun EBreHbeBud, KaHAuaaT GHU3UKo-MaTeMaTUUeCKHUX HayK.

[Tporpamma ofobpeHa Ha 3acefjaHuy MeToAnueckoit Komuccru ot 07.02.2024, mpotokon Ne 4.
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