MWHOBPHAYKW POCCUN :
®ENEPAIBHOE MOCYAPCTBEHHOE BHO/DKETHOE OBPASOBATEILHOE YYPEXOEHVE
BbICLLEIO OBEPA3SOBAHUA

«BOPOHEXCKWUN rOCYAAPCTBEHHbLIA YHUBEPCUTET»
(®reoy BO «Bl'Y»)

YTBEPXOAIKO
Sgaenymmmﬁ kadhenpon

meopemuyecKkol ¢husuKku
HauMmeHosaHue Kaghelpsbl, omeedarouwiell 3a peanusa oucyurnuHsbl

4// 201106 M.B. )
. 00AUCH, cwudgpoeka nodnucu

P4

_.2023r.

PABOYASA MPOrPAMMA YYEEHOW OUCLUMITUHDI

51.0.08 — CospemeHHbIe rnpobrembl husuku

1. Koo uy HaumeHoBaHUe HanpaBJieHUs NoAroToOBKU/cneLUuaribHOCTHU:
03.04.02 — pusuka

2. Mpodunb noaroroBKU/cneumnanusaums: ¢usuka HaHocucmem, ornmuka u

HaHOMOMOHUKA

3. KBanudukaumsa BbINyCKHUKA: Mazucmp

4. ®opmMa oOyyeHus: o4Hasi (OHeeHasi)

5. Kadbegpa, oTBevarwLas 3a peanusauuio gucumnnutbl: 0802 - meopemuyeckol

QU3UKU

6. CoctaBuTenu nporpammbl: Kpsiioseukass TamesiHa AHamorbesHa

PHO

K.Gh.-M.H.

YueHas cmenerHs YueHoe 38aHue

7. PexomeHpgoBaHa: HMC c¢usuyeckozo hakynbmema om 25.05.2023 2. npomokosn Ne 5

(HaumeHogaHUe pekomMeHOyrowell cmpykmypbl, dama, HOMep MPOMOKoIa,

OMMemKuU 0 npPoONIeHUU 8HOCSIMCST 8PYYHYO)

8. YuebHbIM rog: 2023-2024 Cemech(bl)ITpMMeCTp(_bl): 1



9. Llenn n 3apaum y4e6HON ANCLUMUNNUHDI:

Llensmu oceoeHusi y4ebHoU OucyuniuHbl S8/IsF0MCcsl; 03HAaKOMUTb CTYAEHTOB C MOCNEAHVMM
OOCTKEHNSMU (DU3NKN DyHOAMEHTANbHbIX B3aUMOAEWCTBUA U C OCHOBHbIMW MAEAMU HOBOM
HayKn — KOCMOMWKPOMU3NKI, NN KBAHTOBOW KOCMOJIOTUW.

3aday4u y4yebHoul OucyunmuHbl: 1) ykazaTb Ha OCHOBHblE TPYAHOCTU TPaAULMOHHON TPaKTOBKU
dyHOaMeHTanbHbIX B3aMMoaencTBuin; 2) Aatb 00630p HOBbLIX NOAXOA0B, HasnpyoLwmxca Ha ABYX
NepBONPUHLMNAX - PENSITUBUCTCKOM MHBAPUAHTHOCTU U NIOKarnbHOW KanmbpoBOYHOM CUMMETPUM;
3) ybeauTb B NepCnekTMBHOCTU AAHHOMO noaxoAa B 06nacTu NOHUMaHKSA CTPYKTYpPbl BELLECTBA;
4) BBECTU MOHATUSA Cynep- U CYNnepCUMMETPUYHON CWM, MO3BOMAKOLWME M3y4aTb CUITbHOE,
SMeKTpoMarHnTHoe, crnaboe W rpaBUTALMOHHOE B3aMMOLEWCTBUS C €AMHbIX NO3vuui; 5)
O3HaKOMWTb CTYAEHTOB C MOAEAMU, NO3BOMSIIOLLMMM C €QUHBIX NO3ULNIA U3y4aTb NPOUCXOXAEHNE
1 3Bontoumto BceneHHom, 1 AaTb OCHOBbI HOBOW Haykn — KOCMOMUKPOMU3NKK (MHaYe - KBaHTOBas
Kocmonorus, unu Teopust Beero).

10. MecTo y4ye6HOM AncuMnnuHbl B cTpykType OOI:

OucumnnuHa oTHocuTcs K 6asoBon Yactn 6noka b1 paboyero y4ebHoOro nnaHa no NogroToBke
mMarmcTpoB no HanpasneHuio 03.04.02 — cdomsmka. Kypc aBnseTcs MHTErpMpyoLwmm No CBOEN CyTH
N oxBaTbiBaeT NpobriemMaTvky BCEX OCHOBHbIX pa3genoB omandeckon Hayku. MarmctpanbHoum
NUHUEN U3NOXEHUST SBNSIETCA COBPEMEHHbIA Moaxond K nocTpoeHuto Teopunm Bceero
(kocMOMUKpOU3MKA, UM KBAHTOBAsi KOCMOJIOrUSA), BKIOYatoLLyto Teoputo bonbLioro Bapbisa u
3BonoUnM BceneHHOW, OCHOBaHHLIM Ha AOCTUXKEHUSIX (U3MKKM 3NIEMEHTapPHbIX YacTul W
pyHOaMeHTanbHbIX B3aMMoAencTBuMiA. [nsi OCBOEHWUS AMCUMMNMHBLI Heobxoaumo 3HaHue
KBAHTOBOW TEOPUN M aCTPOOUIMKM.

11. MnaHupyemble pe3ynbTaTbl OO0y4YeHUst No AucuunnuHe/moaynko (3HaHUSA,
YMEeHUs, HaBblKU), COOTHECEHHble C NJlaHUpyeMbiMU pe3ynbTaTamMu OCBOEHUA

obGpasoBaTenbHOU nporpaMmmMmbl (KOMMETEeHUUSAMMU) WU UHOUKATOpaMU  UX
AOCTUXEeHUA:
HasBaHuve lMnaHupyemble pe3ynbTaThl
Kog Koa(bl) NnaukaTop(bl) Py pesy
KOMMNEeTeHLUN 0b6y4eHust
OfK- 1 Cnoco6rocts OMK- 1.1 | TIPUMEHSET BHAHUS | 507 ocuoBHbIe HanpaBneHus
NpUMeHATL COBPEMEHHBIX byHOAaMEHTaNbHbIX
pyHAameHTanbHble npo61:|eM v V“cCneaoBaHuii No dusmke 1
3HaHA B obnactu HoBemwnx: HOBbIE TEOPETUYECKVE NOAXOAbI
buankn ans [OCTXEHUIN DUNKM B hUaMKe dyHAAMEHTANbHbIX
PeLleHnn Hay4Ho- B Hay4Ho- B3aMMOAENCTBMIA
nccnegoBaTesbCKMX nccnenoBaTenbCKon
3agad, a Takke paboTte
A YMeTb: ucnonb3oBaTb B
BNageTb OCHOBaMMU .
Henarorkm npod)eccuoHarnbHoON
Heg6XO,D,I/IM’bIMVI ns OMK- 1.2 | Cobupaet u NEeATENbHOCTM 3HaHWSA O
OCYLLIECTBEHUs! j:g)nomn:lsyj; no AOCTIDKEHISX COBPEMEHHO!
R —— eu.laZMo; sanaue M13MKM 1 CBOMUCTBAX
AEATENTbHOCTH EOCTaBJ'IﬂeT eg ’ (PyHAAMEHTANLHLIX
B3aUMOAENCTBUI, NPUMEHSATL
cuauko- 3TW 3HAHMA AN OCBOEHUSA
Maremareckoe NpodUNbHbLIX AUCLMNIUH U
ogmcaHme, peLueHnsa npodeccnoHanbHbIX
obecneynBaeT sanay.
HakonneHue,
aHanus u




OriK-2

CnocobHocTb B
chepe cBoen
npoceccuoHansHoM
OesTenbHoCTH
OpraHu3oBbIBaTb
CaMOCTOATENbHYIO 1
KONMMEKTUBHYHO
Hay4HO-
nccrnenoBaTenbCKyo
[edaATenbHOCTb Ans
novcka, BblpaboTku
N NPUHATUS
peLueHunin B obnactu
PU3nNKn

OriK-2.1

OrnK-2.2

cucTemaTusaumio
COBpaHHbIX AaHHbIX
C NCMNOJb30BaHMEM
COBpPEMEHHbIX
OOCTWXKEHUN HaYKn
N MHPOPMALIMOHHbIX
CcUCTEM, NEPeaoBOro
OTEYECTBEHHOro 1
3apybexHOro oneiTa

AHanunsupyer,
cucTemaTusnpyeT n
obobLiaet
MHdOpPMaLNIo O
COCTOSIHUU U
nepcrnekTmBax
pasBuTUS
COBpPEMEHHON
dun3unku, Brnageet
npod)eccuoHarnbHoON
TepMuHorormen npu
npeseHTaumm
npoBeaeHHOro
nccrnegoBaHus,
Hay4HbIM CTUNEM
N3IoXeHns
cobCcTBEHHOM
KOHLIenumm

PykoBogctByeTcs
OCHOBHbIMMU
npuHUMNaMmn u
npoueaypamm
Hay4HOro
nccnenoBaHus,
MeTodamu
KpUTHUYECKOrO
aHanmsa n oLEeHKK
Hay4HbIX
OOCTWXKEHNN U
nccrnegoBaHun B
obnactu

ur3mKu,
cneuunanbHbIX
ONCLUMNNVH,
3KCNepUMeHTarbHbI
MU "
TEOpPETUYECKMMU
MeTogaMu  Hay4Ho-
nccrnegoBaTernbCKon
neaTenbHoCcTn

BnapgeTb: npakTuyeckumu
MeToJamMu UccnenoBaHus
¢m3nyeckmx NpoLeccoB n
NPUMEHATb UX Ha NPaKTUKe npu
peLueHnm NpodeccuoHarnbHbIX
3agau.
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12. O6bem AucuMNNHbI B 3a4€THbIX eAuHnLax/yacax (6 coomeemcmeuu ¢ y4ebHbIM
nnaHom) — 3/ 108.
dopma NpoMeXYyTOHHOMN aTTecTauum (3a4yem/3Kk3ameH) — 3a4em ¢ OUEHKOU.

13. TpypoemkocTb No BUAam y4yebHomn paboTbl:

TpyooemkocTb
Mo cemecTtpam
Bug y4ebHon paboTbl
Bcero Ne cemecTtpa
Ne cemecTpa
1
AyauTopHble 3aHATUA 30 30
nekumm 30 30
B TOM uYucne: | npaktudeckme
nabopaTopHble
CamocTtodarenbHas pabota 78 78
B TOM Yucrne: Kypcoasi pabota
(npoekT)
dopma NpOMEXYTOYHOW aTTecTauMn | gouer o 3ayeT ¢
(9K3ameH — yac.) OLeHKOM OLeHKOM
Wtoro: 108 108

13.1. Copepxanune gucumnanHbi

Peannsauus
pasgena

HavnmeHoBaHue pasgena ANCLUUNIUHBI C

Ne n/n AMCLMMNMHBI CopepxxaHue pasgena gucunnimHbl OMOLLBIO
OHNamnH-Kypca,
QYMK*
1. Nlekunn

BeeneHue. [locTxeHMs cOBPEMEHHOWN PU3NKN
B 06nacTu usy4yeHus CTPyKTypbl BELLeCcTBa.
HocTtuxkeHna coBpeMeHHON hU3nNK1 B
NOCTPOEHUM YHUBEPCATbHOIO
B3aMMoencTBus. dTanbl 06beanHeHus,
cynep- 1 cynepcuMmeTpuyHas cunbl U nx
obLune cBoKcTBa.

BeeneHune. O630p
COBPEMEHHbIX

11 OOCTUXEHUN Teopumn
3MEMEHTapPHbIX YacTmu n
dyHAaMeHTanbHbIX
B3aMMOJENCTBUN

deHomeHonorus u

192 npobnembl Teopum
3MEKTPOMAarHMTHOro

B3aMMOOEeNCcTBMA

OnekTpoMarHuTHoOe B3aumMogencTBue n ero
cBoncTia. lNMpobnembl KBAHTOBbLIX TEOPUIA -
aToma, Nons 1 KBaHTOBOW 3M1EKTPOANHAMUKMN.




deHomeHonorus u
npobnembl Teopum
CUIbHOTO

CvnbHOe B3aMmMoaencTBne n ero CBOMCTBA.

Teopwus agpa u Me30oHHasi Teopus SAEPHbIX CUM
N nx Npobnembl. ANeMeHTapHbIe YacTuLbl U UX
knaccudukaums. Misotonmyeckne MynbTUNIEThI

1.3 - n cynepmynbtunneTsl. SU(3) yHuTapHas
B3aUMOAENCTBUS 1 M
cummeTpus. KBapku n nx ceonctea. KBapkoBas
TEOpUM ANEMEHTAPHbIX N
wacT CTPYKTYypa agpOHOB, 31IEMEHTbI KBAHTOBOM
XpomoguHamuku. MNpobnembl KBapkoBOW
TEOPUUN SNEMEHTAPHbIX YaCTULL.
Cnaboe B3aumMoaencTBme u ero CBOMCTBA.
deHomeHornorna n
Teopus beTa-pacnaga. HecoxpaHeHune
npobnemsl Teopum
yeTHOCTU. [Npobrembl Teopum cnaboro
14 cnaboro u o o
B3ammoaencTeus. CBOMCTBa rpaBMTaLMOHHOIO
rpaBMTaLMOHHOIO 9 y
N o B3aMmMoencTBus, NpobnemMbsl KBAaHTOBOM
B3aMMOeNCTBUI
TEOPWM rpaBuUTaLImK.
Mmo6anbHble 1 NnokasnbHble KanMOPOBOYHbIE
cummeTpun. MNpuHuun kanbpoBoYHON
cnmmeTpun. KannbposoyHasa cummetpus U(1)
N 3neKTpomMarHMTHOe B3aMMOLENCTBME.
KanubposoyHasa cummeTpus SU(2) n cnaboe
MpuHLMN KannBpoBsouHoii | B3anMmopericTere. Snektpocnatoe
15 CUMMETPUN U B3anMOJEeNCTBME KBapKOB. CnoHTaHHoe
' dyHOAMEHTarbHbIE HapyLleHne KanMbpoBOYHON CUMMETPUMN.
B3aMOLENCTBUSA BosoH Xurrca. KannbpoBoyHas cummeTpus
SU(3) u cunbHoe B3aumogemncTaue. [MooHbI.
KsaHTOBas xpomogmHamuka. KannbposoyHas
cummeTpust SU(5) n Benukoe ob6beguHeHMe.
CaoicTBa cynepcunbl U cneacTteusi. Pacnag
nNpoTOHa.
Kocmomukpodbusnka. Merammp n ero OCHOBHbIE
3akoHOMepHOoCTU. bonbLuon B3psbis 1
Cynepcuna u KntoveBble 3Tarbl 9BOSHOLMM Bcen?HHom.
1.6 WHdnaymoHHas kocmonorus. CeorcTBa
KOCMOMMKpOpM3mKa
cynepcunbl U paHHWe 3Tarbl 3BOMOL MK
BceneHHon. Teopusa cynepcTpyH n gpyrmue
anbTepHaTUBHbLIE TEOPUN.
2. lpaKkTnyeckue 3aHATUA
3. llabopaTopHble 3aHATUA
13.2 Tewmbl (pa3genbl) AUCUUNIIUHBLI U BUAbI 3aHATUN
Bugbl 3aHsTUI (4acoB)
Ne HaumeHoBaHue Tembl c
amocTosiTenbHas
n/n | (paspena) AMCUMNIVHLL |fekyum |Mpaktudeckue | MaGopaTopHbie paboTa Bcero
Beenerwne. O630p
COBPEMEHHbIX
[OOCTWXXEHUIN Teopumn
1 P 4 12 16
3MNeMeHTapHbIX YacTuL
1 byHOaMeHTanbHbIX
B3aMMOeNCTBUM
deHomeHoorms n
npobnemsl Teopum
2 |™ P 3 12 15
3NEKTPOMAarHUTHOro
B3aUMOOENCTBUS




deHomeHonorna n
npobnemsl Teopum
CUNBHOTO
B3aMMOOENCTBUS U
TEOPUUN 3fIEMEHTAPHbIX
yacTtuu,

deHomeHonorna n
npobnemsl Teopum
4 | cnaboro u 2 9 11
rpaBUTaLMOHHOTO
B3aUMOAENCTBUN

MpuHUKMN
KannbpoBo4YHOM
5 | cummeTpum n 10 18 28
dyHOaMeHTanbHble
B3aUMOOENCTBUS

Cynepcuna u
KOCMOMMKpOhU3unka

NToro: 30 78 108

14. MeToanyeckme ykasaHusa ons ody4yarowmxcsa no 0CBOEHUIO AUCLUNIIUHBI
(pekomeHOayuu obydarouiUMcsi o 0C80eHUK0 AUCUUNIUHbI: yKa3aHue Hauboree CroxHbIx pa3dersnos,
paboma ¢ KoHcriekmamu fieKyul, npe3eHmalyUuoHHbIM MamepuasioM, peKoMeHOayuu o 8bIMOSTHEHUIO
Kypcoeol pabomel, 110 opeaHu3ayuu camocmosimernbHol pabomai 1o ducyurnuHe u 0p.)

Heobxoanmo nocrne kaxaon nekuum no ee Teme pasbvpaTtb 1 ocBanBaTb NEKLUNOHHbIN
martepvan, 4ns ero fyywero NoHMMaHusa YnTaTb PEKOMEHA0BaHHYO OCHOBHYHO U
AOMNONHUTENbHYI0 NUTepaTypy, FOTOBUTLCS K TEKYLLEN aTTecTaumm B Buae cobeceoBaHus.

15. MNepeyeHb OCHOBHOW MU AONOJIHUTENILHOWN NUTEepaTypbl, PeCypcCoB UHTEpPHEeTa,
HeoOXoaMMBLIX ANA OCBOEHUA AUCUMNIIUHBI (Cnucok numepamypbl OGOPMASemcs 6
coomeemcmeuu ¢ mpebosaHusamu TOCT u ucnonb3yemcsi obwasi CK8o3Hasi Hymepauusi Ornsi ecex
8U008 UCMOYHUKO8)

a) OCHOBHasi nuTepartypa:

Ne n/n McToYHMK

Konbimu+ U.B. CospemeHHbie npobnembl ¢husuku: cyrnepcusa u 38051ouus

1 BcenerHol: yuebHoe nocobue 05 8y308 / N.B.KonbimuH. — Mockea:
Uszdamenbcmeo KOpalim, 2022. - 162 c.

Uwxaros b.C. Yacmuuypkl u amomHsie sidpa / b.C.UwxaHos, N.M.KarnumoHos,
H.[M.KOOuH. - M.: URSS, 2007. - 581 c.

6) OONOoNHNTENbHaA nuTepartypa:

Ne n/n McToYHMK
Myxun K.H. QkcnepumeHmarnbHas sd0epHas ¢pusuka : y4ebHuk : [ 3 m.] / K.H. MyxuH.
3 — Cankm-llemepbype ; Mockea ; KpacHodap : JlaHb .— T.3: ®u3suka

anemMeHmapHbIx Yyacmuu, .— M30. 6-e, ucnp. u don. — 2008 .— 412 c.

pomu K. Cnnaboe e3aumodelicmsue 8 chusuke sopa,yacmuy, u acmpogpusuke / K.
4 pomuy I".B. Knandop-KnatiHepomxayc ; lMep. ¢ Hem. FO.A. [aHunoea; 1od ped. [u ¢
npeducn.] KO.B. NanoHosa .— M. : Mup, 1992 .— 451c.




Knandop-Knatinepomxayc I.B. Acmpogu3suka anemeHmapHbix Yacmudy,/ I. B.

5 Knandop-KnatHepomxayc, K. Liro6ep; lNep. ¢ Hem. nod ped. B. A. bedHskoea .— M. :
Ycnexu ¢us. Hayk, 2000 .— 495 c.

6 XyaHe K. Keapku, nenmoHbl u kanubposoyHsie nonsi / K. XyaHe ; nep. ¢ aHan. A.B.
JleoHudosa; nod ped. .M. pemuHa .— M. : Mup, 1985 .— 382 c.

Jlunde A.L]. ®u3uka anemeHmapHbIX Yacuy, U UHGhAsYUoHHas kocmorioeus / A.L.
JluHOe .— M. : Hayka, 1990 .— 274 c.

Hesuc I1. Cynepcuna. lNoucku eduHol meopuu npupodsbi / lep. ¢ aHen.: FO. A.

8 Harunosa, FO. . Pydozao nod peod., npeducn. E. M. JletikuHa .— M. : Mup, 1989 .—
271 c.

Axuesep A.N. SnemeHmapHsbie yacmuubl / A. U. Axuesep, M. I1. Pekano .— M. :
Hayka, 1986 .— 255 c.

BatiH6epe C. Mepebie mpu MuHymbi: CospeMeHHbIl 83271510 Ha NPouUCXoxoeHue

10 | BcenenHol / C. BatiHb6epe ; nep. ¢ aHan. A.B. bepkoea; rnod peod., ¢ npeducs. u
OQornoniHeHuUem 51.6. 3enb0osuda .— M. : QHepaouszdam, 1981 .— 208 c.

B) MH(pOPMAaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmManbHble pecypcbl UHTEPHET)
Ne n/n Pecypc
11 http://www.lib.vsu.ru/
Konbimux U.B. Kak 803HUK U ycmpoeH mup. CospemeHHasi pusuka o
12 | npoucxoxdeHuu BcenerHou. Yacmb 1. — http:/www.relga.ru (Ne15 (195), 20.10.2009
e.)
Konbimux U.B. Kak 803HUK u ycmpoeH mup. CospemeHHasi pusuka o
13 | npoucxoxdeHuu BceneHHol. Yacmb 2. — http:/www.relga.ru (Ne16 (196), 10.11.2009

2.)

* BHauvane ykasbiBatoTca IBC, ¢ koTopbiMn MMetoTca gorosopa y BIY, 3aTem OTKpbITble 3MEKTPOHHO-
obpasoBaTeribHble pecypchbl

16. lepeyeHb y4yeOHO-meTOOMYECKOro obGecneyeHusi ANA CaMOCTOATENIbHOMW

pPaboTbl (yyebHo-Memoduyeckue pekomeHOayuu, nocobus, 3adadHuKu, Memodu4YecKue yKazaHusi no
8bIMNOMIHEHUK NPaKMUYeCKUX (KOHMPOIrbHbIX), Kypcosblix pabom u dp.)

17. Obpa3oBaTesibHble TEXHOOrMU, UCNONb3yeMble Npu peanusauumn yyebHomn
OUNCLUUNIUHBI, BKITIOYasa AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmelwaHHOe OOyYeHue):

18. MaTepunanbHoO-TeXHM4YECKoe obecneyeHne AUCLUUNIIUHBI:

(npu ucnonb3oeaHuu rnabopamopHo2o obopydosaHusi yka3bleamb [MOMHbIU nepedyeHb, fpu 607bWom
Konu4yecmee obopydosaHUusi MOXHO 8biHecmu OaHHbIU pa3der 8 rpurioxeHue K paboyel npozpamMmme)

JlekumoHHas ayautopusi, Aocka, y4ebHas nutepaTypa.

19. OueHo4HbIe cpeacTBa ANA NPoBeAeHNSA TEKYLLEN N MPOMEXYTOYHOMN
aTrectaummn

Mopsaok oLeHKkM 0CcBOeHUS obyyatoLmmMmmncs y4ebHoro maTepmana onpeaensieTcs
coaepkaHMeM cneayowmnx pasgenos AUCUMUMNHBIL

HaumeHoBaHne
WHankaTop(bl)
pasgena KomneTeh-
Ne n/n NCLMMAVHBL wsi(i) JOCTUXKEHUSN OueHouHbIe cpeacTBa
A (MLCl),D,yJ'IFl) H KoMneTeHummn
Or1K-1, OrlK-1.1 Tekywas atrectaumnsa Ne1 (oTBeThbl
1. Paspenel 1.1-1.4 OrK-2 Ol1K-1.2 Ha BOMPOCHI B MMCbMEHHOM BUAe)




5 Pasnens! 1.5 OrlK-2.1 Tekywas atrectauunsa Ne2 (oTBeThl
OriK-2.2 Ha BOMPOCHI B MMCbMEHHOM BUAE)
Tekywas atrectauunsa Ne3 (oTBeThl
Ha BOMPOCHI B MMCbMEHHOM BUAE)
3a4yeT C oL EeHKON [MepeyeHb BOMPOCOB K 3a4eTy

3. Paspenbl 1.6

20. TunoBble OLEeHOYHbIe CpeacTBa U MeToAnYecKkme matepuarnbl, onpegensirowme
npoueaypbl oueHUBaHUsA

20.1. TeKyWw M KOHTPOSIb YCNEeBaemMoCTu

KoHTponb ycneeBaemocTn MO AUCUMMIAMHE OCYLLECTBNSETCH C MOMOLLBIO CreayroLwmx
OLIeHOYHbIX cpeacTB: Tekywme aTtectaummn Ne1, Ne2 n Ne3 (oTBeTbl Ha BOMPOCHI B MMCbMEHHOM
Buae).

MNMepeyeHb BONPOCOB K TeKyLwen atrectauum Nei.

1. OcHoBHblE CBOWMCTBA 3NEKTPOMArHUTHOIO B3aMOOENCTBYS.

2. 3aKoHbl U3MyYeHust «4epHoro» Tena. YnbTpaduonerosas katacTpoda. 3akoH U3nyveHmns
lMnaHka n ero obocHoBaHue.

3. 3akoHbl hoToapdekTa n NPoBReMbl KNaccu4eckon Teopum B UX obbsacHeHnn. Teopust
doToadhpekTa MHLWTENHA.

4. KsaHTOBas mMexaHuKa U ee ycrexu B 06 bsACHEHUM CBOWCTB aTOMOB U Mornekyrn. KBaHTosas
anekTpoaMHamMmuka u npobnema namboBCKOro casura B atome Bogopoaa. lNpobnema
pacxoguMMoCTelN B KBAHTOBOW 3MeKTPOAUHAMUKE.

5. OCHOBHbIE CBOWCTBA CUMBbHOrO B3aMMOLENCTBUSA.

6. HyKNOH-HYKNOHHOE B3aMMOLENCTBUE B aTOMHbIX Si4ax U NpoGneMbl ero onucaHus B
ME30HHOW TEOPUUN SAOEPHBIX CUIT.

7. 3nemeHTbl KnaccuduKaLmMm aneMeHTapHbIX YacTuL: NenToHbI U afapOoHbI, ME3OHbI 1
©apuoHbI, M30TONUYECKNE MYNBbTUMMETLI, CYyNePMYNbTUNNETLI. YHUTapHas CUMMETPUS.

8. Ksapku 1 kBapkoBasi CTPYKTypa aapoHoB. HeHabniogaemMocTs KBapkos, npobnema
noTeHLmMana B3anmogencTBnst KBapkoB.

9. OcHoBHble cBoicTBa cnaboro B3ammoaencTems. beta-pacnan atomMHbIX aaep 1
anemeHTapHbIX Yactuy. NMpobnembl KBAHTOBOrO onucaHusi cnaboro nonsi.

10. OcHoBHblE CBOMCTBA rpaBUTaLIMOHHOIO B3aumoaenctems. NMpobnemMsl KBaHTOBOro
OnucaHusl rpaBUTaLMOHHOIO MONS.

MNMepeyeHb BONPOCOB K TeKylien atrectauum Ne2.

1. CummeTpumn 1 kKanmbpoBoYHbIE CUMMETPUM B orauKe. MPUHLIMM NOKaNbHOM
KannbpoBOYHOW CUMMETPUMN.

2. TokanbHasa kanmbposoyHas cummeTpus U(1) 1 cTpyKTypa anekTpoMarHUTHOro
B3aUMOOENCTBUS.

3. TokanbHas kanubposoyHas cummeTpust SU(2) n cTpykTypa cnaboro B3auMoaencTaus.
MepeHocunkm cnaboro B3auMOAENCTBUSA N HEWTParbHbIE TOKN.

4. 3Onektpocnaboe B3auMogencTeme KBapkoB. CMOHTaHHOE HapyLleHue KannbpoBOYHOM
cummeTpun n 6030H Xurrca. Ponb anekTpocnaboro B3aMmoaencTeumsi B npodneme
pacxoAnMOCTelN B KBAHTOBOW 3NeKTpoanHaMmKe.

5. JlokanbHasi kanmbpoBoyHas cuMmmeTpust SU(3) 1 CTpyKTypa CUIbHOrO B3aMMoOeNCTBUS.
KBapku 1 rmiooHbl. SNeMeHTbl KBAHTOBOW XPOMOAMHAMMUKW.

6. SU(5) nokanbHasa kanMbpoBoyHas cuMmmeTpus u Bennkoe o6beauHeHmne. MNepeHoCcCUnKM 1
CBOWCTBa Cynepcurnel.



MNepeyeHb BONpPOCOB K TeKyLen atTrectaumm Ne3.

1. Kocmomukpodmsuka. BcerneHHass M ee OCHOBHbIE 3aKOHOMEPHOCTW: PacLLMpeHue,
OOHOPOAHOCTb, GapMOHHast aCUMMETPWUS, PENNKTOBOE U3IyYEHME, K4YEPHBIE» MaTEepUsi 1
3Heprus, yCKopeHne pacLumpeHus.

2. bBonbuoit B3pbiB, UHPMNALMOHHAA Teopus, KMoYeBble aTarnbl aBonoumn BeceneHHon u
CBOWCTBa Cynepcunbl.

3. CynepcummeTpudHas cuna. Teopust cynepcTpyH 1 Apyrue anbTepHaTUBHbIE TEOPUM.

20.2. NpomexyTo4yHasa aTTecTauums

MpomexyToyHaa atrecTaumus no AWUCUMNIIVHE OCYLLECTBMAETCA C MOMOLLbIO CreayoLimx
OLIEHOYHbIX CpPeacTB: MUCbMEHHble OTBETbl Ha BOMPOCbl Tekylwmx artrecTaumidi NeNel-3 u
BOMPOCOB K 3a4eTy.

MepeyeHb BONpPOCOB K 3a4eTy

1. deHoMeHOonorna anekTpoOMarHUTHOrO B3aMMOLENCTBMS, KBAHTOBAs 3NeKTpoanHaMmKa 1
CBsI3aHHbIE C HEN Npobembl.

2. deHOMeHOoNornsi CUNbLHOIO B3aMOAENCTBUS U NPobnemMbl ME3OHHON TEOPUN SIAEPHBLIX CUT.

3. deHOMEeHONorMsi CUITbHOIO B3aMOAENCTBUS, CyNnepMynbTUNEThI, KBapKkoBas MOAENb aApOHOB U
CBsI3aHHbIE C HeN Npobnemsl.

4, deHomeHornorusa crnaboro B3aMMOAeNCTBIUS, Teopusi 6eTa-pacnaga aTOMHbIX SAep U agpoHOB U
npobremsl, CBA3aHHbIE C ONMcaHnem criaboro B3aMMogencTBus.

5. dPeHoMeHONorMsa rpaBUTaLMOHHOIO B3aMOAENCTBUSA U MPOBnemMbl KBaHTOBOW TEOpUKU
rpaButaLmu.

6. CvMmmeTpun B umsmke, KannbpoBOYHbIE CUMMETPUM U NX CBA3b C yHOAAMEHTaNbHbLIMU
B3aMMOJENCTBUSMM.

7. U(1) nokanbHas kanubpoBoYyHasi CAMMETPUS U BUA raMUNIbTOHMaHa 311eKTPOMarHMTHOro
B3aMMOEeNCTBUS.

8. SU(2) nokanbHaga kanMbpoBoYHas CUMMETPUS U 0COBEHHOCTU crnaboro B3aMmMoaencTBus.
MepeHocuunkm cnaboro B3aMMOAENCTBMSA U B3aMMOOENCTBNE HENTParibHbIX TOKOB.

9. Onektpocnaboe B3auMoaencTBue KBapkoB. BO30oH Xurrca n CnoHTaHHoOe HapyllueHue
KannbpoBOYHOW CUMMETPUN.

10. SU(3) nokanbHasa kanMbpoBoOYHas CUMMETPUS U CUMNbHOE B3auMOAencTBme. KBapku 1 rMoOoHbI,
KBaHTOBasi XpoOMoANHaMMKa.

11. Benukoe o6beamHeHne pyHaameHTanbHbIX B3anmMogencTBuim, cynepcuna, ee nepeHoCcHukn
CBOMNCTBA.

12. CynepcrMMMeTpusi, NNaHKOBCKUE KOHCTaHTbI, TEOPUS CYNepPCTPYH.

13. OcHoBHble 3akOHOMEpHOCTU BceneHHon: ee paclumpeHue, 0 4HOPOAHOCTb, BapuoHHas
acMMMETPWUsi, PENNKTOBOE N3MyYeHNE.

14. CeoiicTBa cynepcunbl 1 3Bonoums BceneHHoM Ha paHHKX 3Tanax.

OnuncaHue TexHonornu npoBegeHus 3avyeTta

3adeT npoBoauTcsa B popme cobecenoBaHus. CTyaeHTbl, paHee OTBETUBLUME NMUCbMEHHO Ha BCe
Bonpockl Tekywux attectauni NeNe1-3 nonyyatot 3aveT aBTomatmyeckn. CTyAeHTbl, He NoNyYmBLLNE
YAOBMNETBOPSIOLLMX UX OLEHOK NO TEKYLUMM aTtTectaunsam, nubo nponycTmeLuve Kakve-nmbo aTTectaumu,
nMB0o NONHOCTBLIO MX NPONYCTMBLUME, CAAIOT 3a4eT B Buae cobecefoBaHns no Bonpocam kK 3adeTy. Coava
3a[0IMKEHHOCTM NMPONCXOAMT B BuAe pedepaTa no 3apaHee corfnacoBaHHbIM C NpenofasaTenem Temam.
Ha cobecepoBaHum 6yaet npeanoXeHo AaTe OTBETHI HA 2 BOMpoca M3 NepeyHs BOMpOCOoB K 3a4eTy. [ns
nuceMeHHoro pedeparta byaget npeanoxeHo 3 Bonpoca.
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Heobxoammo 3HaTb OCHOBHblE HanpasneHus oyHOaMeHTarnbHbIX UCCNegoBaHUN Mo on3unke
N HOBble TeopeTudeckne noaxodbl B pusmke QyHOaMeHTanbHbIX B3aMMOAENCTBUN, 3HaTb
3aKkoHoMepHOoCTM Meramupa M yMeTb MCMNONb30BaTb CBOWCTBA Cynepcunbl And onucaHus
3aKOHOMEPHOCTEN paHHUX dTanoB aBonounn  BceneHHOW, YyMeTb WUCNoOMb3oBaTb B
npodeccmoHanbHoOM AeATENBHOCTU 3HaHUSA O AOCTUXKEHUSIX COBPEMEHHOM (PU3NKM N CBOMCTBAX
dyHOaMEHTanbHbIX B3aMMOAENCTBUN, MPUMEHATb 3TU 3HAHUS AN OCBOEHUS NPOUNbHBLIX
ONCUMMANH U pelleHnsa npodeccuoHanbHbIX 3adad, BnageTb NpakTUYecKMMM MeTodamu
nccnenoBaHua U3MYECKUMX MPOLECCOB U MPUMEHATb WX Ha MpakTUKe npu  peLleHum
npodeccmoHanbHbIX 3agau.

Kputepum oueHok:

OTnu4HO — NogpobHble M 6e30WnBO0YHbIE MUCbMEHHbIE OTBETbI Ha BCE BOMPOCHI TEKYLLMX
aTTecTauun nnmn Ha BONpocChkl, 3agaHHble Npy cobeceaoBaHUM.

Xopowo — He JOCTAaTOMHO NOAPOOHbIE C MENKMMM OowmnbkaMu OTBETbI Ha BOMPOCHI TEKYLLUNX
aTTecTauui UM Ha BOMpocCkl, 3agaHHble Npy cobeceaoBaHnm.

YaoBneTBOpPUTENbHO — OTBETbl HE Ha BCE MOCTaBIIEHHblE BOMPOCHI TEKYLMX aTTecTauun
WUNN He NOrHble OTBEThI C OWMBKaMm Npu cobecenoBaHmm.

HeyaoBneTBOpUTENbHO — MNIOX0€ 3HaHWE MaTepuana, HeygoBNeTBOPUTESbHbIE OTBETbI UMK
MX OTCYTCTBME Ha BOMPOCHI TEKYLUMX aTTecTauunin, a Takke npu cobecegoBaHmu.

Bce BbllenepeyncrieHHoe OTHOCUTCS M K OLeHkam pedepaTtoB, HamMCaHHbIX ANs caoayu
3aJ0JKEHHOCTH.



