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BbICLLUEIO OBEPA3OBAHUA

«BOPOHEXCKWUI rOCYOAPCTBEHHbLIA YHUBEPCUTET»
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YTBEPXOAKO

3aeeayowuin kadenpon

meopemu4ecKol pu3uKu

HaumeHosaHue Kagedpbl, omeeyvaroujell 3a peanusayuro OUCYUMNITUHbI

(®posnos M.B.)
nodnucs, pacwugpdgka nodnucu

. 2024

PABOYAS MPOrPAMMA YYEBEHOW AUCLUUMIINHBI

51.0.08 — CospemeHHbie npobrembl chu3uKu

1. Koa n HauMmeHoBaHUe HanpaBfeHUsA NOoAroToBKU/cneLuanbHOCTHU:
03.04.02 — ¢pusuka

2. Mpodunb nogroTroBKu/cneuuanusauusa: gusuxka nepedosbix mexHonoaul

rpouseodcmea usdesniuli MUKDO- U HAHOS/IEKMPOHUKU, ONlmuKa U HaHOOMOHUKa

3. KBanudmkauus BbINnyCKHUKA: mMazucmp

4. ®opma o6yUeHuUs: oYHasi (OHesHasi)

5. Kadeapa, oTBevarowas 3a peanusauuio gucuuniuisl: 0802 - meopemuyeckol

_@usw(u

6. CocTtaBuTenu nporpammbl: CapaHyesa TambsHa CepeeesHa

®HO
K.Gh.-M.H. OOLEHT
y‘leHaﬂ CHEeNneHs yueHoe 38aHue

7. PekomeHpoBaHa: HMC ¢busuyeckozo ghakynsmema om 26.06.2024 2. npomokos Ne 6

(HaumeHogaHue pekomeHAyrowel cmpykmypbl, 0ama, HOMep MPOMOKOIa,

omMemKu o MpoO/IeHUU 8HOCSMCS 8PYYHY0)

8. Y4yebHbIu roa: 2024-2025 CemecTp(bl)/TpumecTtp(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, HasmpyoLwmxca Ha ABYX
NepBONPUHLMNAX - PENSITUBUCTCKOM MHBAPUAHTHOCTU U NIOKarnbHOW KanmbpoBOYHOM CUMMETPUM;
3) ybeauTb B NepCnekTMBHOCTU AAaHHOMO noaxoAa B 061acTu NOHUMaHKSA CTPYKTYPbl BELLECTBA;
4) BBECTU MOHATUSA Cynep- U CYNnepCUMMETPUYHON CWM, MO3BOMAKOLWME M3y4aTb CUITbHOE,
SMeKTpoMarHnTHoe, crnaboe W rpaBUTALMOHHOE B3aMMOLEWCTBUS C €AMHbIX NO3vuui; 5)
O3HaKOMWTb CTYAEHTOB C MOEAMU, NO3BOMSIIOLMMM C €QUHBIX NO3ULNIA U3yYaTb NPOUCXOXAEHNE
1 3Bontoumto BceneHHom, 1 AaTb OCHOBbI HOBOWM Haykn — KOCMOMUKPOMU3NKK (MHaYe - KBaHTOBas
Kocmonorus, unu Teopust Beero).

10. MecTo y4ye6HOM AncuMnnuHbl B cTpykType OOI:

OucumnnuHa oTHocuTcs K 6asoBon Yactm 6noka b1 paboyero yyebHOro nnaHa no NOAroToBKE
mMarmcTpoB no HanpasneHuio 03.04.02 — cdomsmka. Kypc aBnseTcs MHTErpMpyoLwmMm No CBOEN CYTH
N oxBaTbiBaeT NpobriemMaTvky BCEX OCHOBHbIX pa3genoB omandeckon Hayku. MarmctpanbHom
NNHUEN UINOXEHUST SBNSIETCA COBPEMEHHbIA MoAaxod K nocTpoeHuto Teopunm Bcero
(kocMoOMUKpOU3MKa, NN KBAHTOBAs KOCMOJTOMUS), BKIOYatoLLyto Teopuio bonbluoro B3peia n
3BonoUnM BceneHHOW, OCHOBaHHLIM Ha AOCTMXKEHUSIX (U3MKKM 3NIEMEHTapHbIX YacTul W
PyHOaMeHTanbHbIX B3aMMoAencTBuMi. [nsi OCBOEHWUS AMCUMMNMHBLI Heobxoaumo 3HaHue
KBAHTOBOW TEOPUN 1 aCTPOOUIMKM.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHUsi 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 ’ (PyHAAMEHTANbHbIX
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
[edaTenbHOCTb ANns
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)eccuoHarnbHON
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
peLleHnm NpodeccuoHarnbHbIX
3agau.
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12. O6bem AucUMNNNHbI B 3a4€THbIX eAunHnLax/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 NpOMEXYTOUHOW 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
MyxuH K.H. QkcrniepumeHmarnbHas sdepHas ¢usuka : 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 saopa,yacmuy u acmpogpusuke / K.
4 pomu I".B. Knandop-KnatiHepomxayc ; Mep. ¢ 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. bedHskosa .— 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 UHAaYUoHHas kocmornoaus / A.L.
JluHOe .— M. : Hayka, 1990 .— 274 c.

Hesuc IN. Cynepcuna. lNMoucku eduHol meopuu npupodsbi / llep. ¢ aHen.: FO. A.

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

Axuesep A.N. OnemeHmapHsbie Yacmuubi / A. Y. Axuesep, M. I1. Pekano .— M. :
Hayka, 1986 .— 255 c.

BatiH6epe C. Mepeabie mpu MuHymbi: CospeMeHHbIl 83271510 Ha NPouUCXoxoeHue

10 | BcenenHol / C. BatiHb6epe ; nep. ¢ aHan. A.B. bepkoea; rnod peod., ¢ npeducs. u
dornoniHeHuUem 51.6. 3enb0osuva .— M. : QHepaouzdam, 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.)

* BHauane 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 peanusauum yyebHom
OUNCLUUNIUHBI, BKITIOYasa AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmelwaHHOe OOyYeHue):

18. MaTepmnanbHoO-TeXHU4YECKoe obecneyeHne AUCLUNIUHBI:

(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 NPOoBeAeHNSA TEKYLLEN N MPOMEXYTOYHOM
aTrectaummn

Mopsaok oLeHKM 0CcBOeHUS obyyatoLwmmMmmncs y4ebHoro maTepmana onpeaensieTcs
coaepkaHMeM cneayowmnx pasgenos AUCUMMNHGIL

HaumeHoBaHne
WHankaTop(bl)
pasgena KomneTeh-
Ne n/n NCLMMAVHBL wsi(i) JOCTUXKEHUSN OueHouHbIe cpeacTBa
A (MLCl),D,yJ'IFl) H KoMneTeHummn
Orl1K-1, OrlK-1.1 Tekywas atrectaumnsa Ne1 (oTBeThbl
1. Paspenel 1.1-1.4 OrK-2 Ol1K-1.2 Ha BOMPOCHI B MMCbMEHHOM BUAe)




2. Paspgenbl 1.5

OrlK-2.1 Tekywas atrectauunsa Ne2 (oTBeThl
OriK-2.2 Ha BOMPOCHI B MMCbMEHHOM BUAE)

3. Paspenbl 1.6

Tekywas atrectauunsa Ne3 (oTBeThl
Ha BOMPOCHI B MMCbMEHHOM BUAE)

3a4yeT C oL EeHKON [MepeyeHb BOMPOCOB K 3a4eTy

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

20.1. TeKyWw M KOHTPOSIb YCNEeBaemMoCTu

KoHTporb ycneBaemocTy Mo AMCUMMNIMHE OCYLLEeCTBMSIETCS C MOMOLLbI CreaytLmx
OLEHOYHbIX cpeacTs: Tekywme attectaumm Ne1, Ne2 n Ne3 (oTBeTbl Ha BONpOChl B MMCbMEHHOM

Buae).

MepeyeHb BONPOCOB K TeKyLen atTectaumm Nei.

1.
2.

10.

OCHOBHbIE CBOWCTBA 31IEKTPOMArHUTHOINO B3aNMOLENCTBUS.

3aKoHbI U3My4YeHUsT «4epHOroy» Tena. YnbTpaduoneTtoBas katactpoda. 3akoH
nany4yenus NnaHka n ero o6ocHOBaHMe.

3akoHbl oToadhdekTa n NPobreEMbl KIacCUYeckon TeOpUn B NX 06 bACHEHUM.
Teopusi poTtoadbdekTa DMHLWITENHA.

KBaHTOBast MexaHuKka 1 ee ycnexv B 06bSCHEHMN CBONCTB aTOMOB Y MOSEKYI.
KBaHTOBasi anekTpoguHamMmuka 1 npobrnema namMOoOBCKOro casura B aToMe
Bogopoaa. Npobrnema pacxoanMOCTeN B KBAHTOBOW 3IIEKTPOAMHAMUKE.
OcCHOBHbIE CBOWCTBA CUINBbHOrO B3aMMoaencTBusS.

HyKnoH-HyKNOHHOE B3aMMOAENCTBUE B aTOMHbIX S4ax 1 NpobnemMbl ero onmcaHus
B ME30OHHOW Teopun 9a0epHbIX Cu.

OrnemMeHTbl KnaccudurKaumm 3neMeHTapHbIX YacTuL: NENTOHbI U aApPOHbI, ME3OHbI
1 6apuoHbI, N30TONUYECKNE MYNbTUNMETLI, CyNnepMynbTUNNEeTbl. YHUTapHas
CUMMETPUSI.

KBapku n kBapkoBasi CTPyKTypa agpoHoB. HeHabntiogaemocTb KBapKoB,
npobriema noteHumMana B3aMmoLenCcTBMS KBapKOB.

OcHoBHbIe cBoOViCTBa cnaboro B3anmogencTeus. beta-pacnag aToMHbIX S4ep u
aneMeHTapHbIX Yactuu,. MNMpobnemMel KBAHTOBOroO onnucaHmsa cnaboro nons.
OcHoBHbIE CBOWCTBA rpaBUTaLMOHHOIO B3anmoaencTeumsl. [Npobnembl KBaHTOBOrO
onucaHusi rpaBUTaLMOHHOIO NOSS.

lNMepeyeHb BONPOCOB K TeKyLlen arrectauum Ne2.

1.

CvMmmeTpumn 1 KanMBpPoBOYHbIE CUMMETPUMK B (hrauke. MNpuHLMN NoKanbHOM
KannubpoBOYHON CUMMETPUN.

JlokanbHasa kannbpoBo4vHast cummeTpus U(1) n CTpyKkTypa aneKTpoMarHMTHOro
B3aMMOAENCTBUS.

JlokanbHasa kanubpoBo4vHas cummeTpus SU(2) n ctpykTypa cnaboro
B3aMmonencTBms. [NepeHocunkm crnaboro B3aMMoaencTBusa U HenTpanbHble
TOKWN.

Onektpocnaboe B3anmonencTeme kBapkos. CNoOHTaHHOE HapyLUeHne
KanmbpoBo4YHOM cuMmeTpun n 6030H Xurrca. Ponb anektpocnaboro
B3aMMOLENCTBMS B NpobriemMme pacxoanMOCTEN B KBAHTOBOW 3N1EKTPOLgMHAMMKE.
JlokanbHasa kanubpoBo4vHast cummeTpust SU(3) n cTpykTypa CUNbHOro
B3aMMogencTBuA. KBapku 1 rmooHbl. OrieMeHTbl KBAHTOBOW XPOMOANHAMUKM.
SU(5) nokanbHas kannbpoBoyHasi cummeTpus n Benukoe o6veanHeHmve.



cun.

NepeHocHmKM 1 ceonCTBa Cynepcusibl.

MepeyeHb BONPOCOB K TeKylien atrectaumm Ne3.

1. Kocmomukpodmamka. BceneHHas ©“  ee  OCHOBHble  3aKOHOMEPHOCTU:
pacwmpeHue, ogHOPOAHOCTb, BapnoHHas acUMMETPUSA, PENUKTOBOE U3IyYeHue,
«4YepHble» MaTepust U SHEPrus, yCKopeHme pacLumpeHus.

2. bonbwon B3pbiB, WHMPNAUMOHHAA Teopus, KIHOYEBbIE 3Tanbl 3JBOMOLUU
BceneHHon 1 cBoncTBa cynepcunsol.

3. CynepcummeTpuyHasi cuna. Teopuss CynepCTpyH WU Opyrne anbTepHaTUBHbIE
Teopun.

20.2. NpomexyTo4yHasa aTTrecTauums

MNMpomexyToyHas aTTecTaumsi no AUCUMNINHE OCYLLECTBRSIETCS C MOMOLLbIO CreaytoLmx
OLEHOYHbIX CpeacTB: MUCbMEHHble OTBeTbl Ha BOMPOCbl Tekywmux attectauui NeNe1-3 wn
BOMPOCOB K 3a4eTy.

MepeyeHb BONpPOCOB K 3a4eTy

1. deHoMeHOoNorsa 3NEKTPOMarHMTHOrO B3aMMOAENCTBUS, KBaHTOBasA AfIeKTpOAMHAMMKA U
CBsi3aHHblE C HEW NpoGnemsl.

2. deHOMEeHONorMsa CnNbHOro B3anmoaencTans U Nnpobnembl ME3OHHOWN TEOPUN SOEPHbIX

3. deHOMEHONOrMsa CUNbHOro B3anMogenCcTBUS, CynepMyrbTUNAeTbl, KBapkoBas MOLESb

a[jpOHOB 1 CBSI3aHHbIe C HeWn Npobremsi.

4. deHomeHornorus cnaboro B3aMMoaencTems, Teopus 6eta-pacnaga aTOMHbIX Saep u
apOHOB 1 NPOGNEMBI, CBSAAI3aHHbIE C onMcaHMeM crnaboro B3aMmMoaencTBusS.

5. deHomMeHONorns rpaBUTaLMOHHOIO B3aMMOAENCTBMSA U NpobnemMbl KBaHTOBOM Teopumn
rpaBuTaLun.

6. CvmmeTpun B hmanke, KanmbpoBOYHbIE CUMMETPUM U NX CBA3b C (PyHAAMEHTaNbHbIMU
B3aMMOOENCTBUSAMM.

7. U(1) nokanbHasi KannbpoBoYHas CUMMETPUS U BUL raMUIIbTOHMAHA 3N1EKTPOMArHMTHOrO
B3aUMOOENCTBUS.

8. SU(2) nokanbHasi KannbpoBoYHasi CUMMETPUA U 0COBEHHOCTM cnaboro 3anmMoaencTeums.
MepeHocuymkn cnaboro B3aMMOAENCTBUSA N B3aUMOAENCTBME HENTPArbHbIX TOKOB.

9. Onektpocnaboe B3anmoaencTeme KBapkoB. Bo3oH Xurrca n cnoHTaHHOE HapyLueHue
KannbpoBOYHON CUMMETPUM.

10. SU(3) nokanbHasa kannbpoBoYHas CUMMETPUSA 1 CUNbHOE B3aMmoaencTeue. KBapku un

MIOOHbI, KBaHTOBasi XpOMOLMHaMMKA.

11. Benukoe obbeanHeHne pyHaameHTanbHbIX B3aMMOLENCTBUIA, cynepcuna, ee

NepeHOCUYNKM N CBONCTBA.

12. CynepcMmmeTpusi, NITAHKOBCKNE KOHCTaHTbI, TEOPUSt CYNEPCTPYH.

13. OcHOBHble 3aKOHOMEpPHOCTU BceneHHown: ee paclumpeHme, 0oqHOPOAHOCTb, GapnoHHas

acUMMETPUS, PENIMKTOBOE N3NyYeHNeE.
14. CeowicTBa cynepcunbl k1 asontounsa BceneHHoOM Ha paHHMX aTanax.

OnuncaHue TexHonornu npoBegeHuAa 3avyeTta

3aueT npoBoguTca B oopme cobecenosaHns. CTyaeHTbl, paHee OTBETUBLLME MUCbMEHHO Ha
BCe Bonpockl TekyLwmx attectaumn NeNe1-3 nonyyatot 3aveT aBTomatudeckn. CTyaeHT b, He
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nonyYmBLIME YOOBNETBOPSIOLLMX UX OLLEHOK MO TEKyLLMM aTTectaumnsiM, nmbo nponycTmsLLME
Kakne-nnbo atTectauun, NMbBO NOMHOCTBIO UX NPONYCTMBLUME, CAAIOT 3a4eT B BUAe
cobecenoBaHmsa No Bornpocam Kk 3adeTy. Caada 3agomKeHHOCTM NPOMCXOauT B BUAe pedepaTta
no 3apaHee corracoBaHHbIM C Npenogasarenem Temam. Ha cobecegosanunn byaoet
NpeanoXeHo AaTb OTBEThLI HA 2 BOMpOCca U3 NepeyHs BONPOCOB K 3a4yeTy. [1ns NMCbMEHHOro
pedeparta bygeTt npeanoxeHo 3 Bonpoca.

TpeGOBaHMﬂ K BbINOJIHEHUIO 3a.qa|-wu7|, wKanbl U KpuTepmun oueHnBaHmnA

Heobxoammo 3HaTb OCHOBHblE HanpasneHus oyHgaMeHTanbHbIX UCCNegoBaHUN Mo on3unke
N HOBble TeopeTuyeckue noaxodbl B (pu3nke dyHOAMeHTanbHbIX B3aUMOAEWCTBUW, 3HATb
3akoHOMepHocTn Merammpa M ymeTb MCMOMb30BaTb CBOWCTBa Cynepcunbl AN OnvcaHus
3aKOHOMEpHOCTENW paHHWX dTanos asonouuv BceneHnHon, ymeTb wncnonb3oBaTb B
npodeccroHarnbHON AesTEeNIbHOCTU 3HaHUSA O AOCTMKEHUAX COBPEMEHHOW (PU3NKM N CBONCTBAX
dyHOaMeHTanbHbIX B3aUMOLENCTBUA, MPUMEHATb 3TU 3HAHWS ONA OCBOEHUS MPOMUIbHBIX
ANCUMNANH N peLleHnss npodeccrMoHanbHbIX 3adad, BrafeTb MpakTU4eckumu Metogamu
nccrnefoBaHns  (PU3MYECKUX MNPOLLECCOB U MNPUMEHHATb MX Ha MNpPakTUKe Mpu  peLleHun
npodeccmoHanbHbIX 3aau.

Kputepum oueHok:

OTnu4HO — NogpobHble M 6e30WNBOoYHbIE MUCbMEHHbIE OTBETbI Ha BCE BOMPOCHI TEKYLLMX
aTTecTauuin UM Ha BOMpockl, 3agaHHble Npy cobeceaoBaHNK.

Xopolo — He OOCTaTOMHO MOAPOGHbIE C MENKMMKU OWnBKamMm OTBETbI Ha BOMPOCHI TEKYLLUX
aTTecTauui UM Ha BOMpocCkl, 3agaHHble Npy cobeceaoBaHnm.

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

HeynoBneTBOpUTENbHO — MNIOX0E 3HaHWE MaTepuana, HeygoBNeTBOPUTESbHbIE OTBETbI UMK
MX OTCYTCTBME Ha BOMPOCHI TEKYLUMX aTTecTauunn, a Takke npu cobecegoBaHmu.

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



