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O01mMe mMoJI0KEeHUuA

Hacrosimass pabouas mporpamMma o0s3aTeibHON mucuuiuinibl  «CoBpeMeHHbIe
BONPOCHI KBAHTOBOHl MEXaHHUKH» 00pa3oBaTENbHON MPOrpaMMbl  MOCICBY30BCKOTO
npodeccuonansuoro obpaszoanms (OOIl TIIIO) opueHTHpOBaHAa HAa  aCHUPAHTOB
YHUBEPCUTETA, YK€ IMPOCIYIIABIIUX KYpChl IO 3JIEKTPOJMHAMMKE, KBAHTOBOM MEXaHUKE,

TEH30pHOH anreOpe U aHANKU3y, MaTEMaTHYECKON (U3HKe.

1. Hesu n3yyeHust AMCHUIIMHBI (MOAYJIs1)

Lenbto n3ydenuss aucuuiuiuHbl «CoBpeMeHHbIe BONPOCHI KBAHTOBOH MEXaHHKH» -
SIBIISICTCS. O3HAKOMJICHHE aCIMPAHTOB C COBPEMEHHBIMU METO/IaMH PEIICHUS! OJHOYACTHYHBIX U
MHOTOYACTUYHBIX ~ KBAaHTOMEXaHMYECKHMX  3amad. lIpeacraBieHbl NpUMeEpHl  PEIICHHS
MHOTOIIapaMeTprueckux ypaBHeHuil lllpenunarepa B paMkax BapHallmOHHOTO, aquabaTH4ecKoro
METOJIOB, TEOPHUM BO3MYIICHMH C YYETOM BBIPOXJIEHHS YpOBHEH, Merona boromoOosa.
OOcyxnaroTcs TakkKe BOIMPOCH], CBS3aHHbIE C A(PQPEKTaMH CKPBITOW CHMMETPUHA B psiie

KBAaHTOBBIX CUCTCM.

Jucnunminaa «CoBpeMeHHbIE BONPOCHI KBAHTOBOH MEXaHMKH» OTHOCHTCH K LHMKJIY
JJIEKTHBHBIX AUCHMILIMH M BXOAUT B COCTaB 00pa30BATE/ILHOH COCTABJSIIOIICH y4eOHOIO
IUIAHA 10 HANPAaBJIeHHI0 00y4yeHHs1 B acnupaHType no cnenuajibHoctu 01.04.10 ®dusuka

MOJIYIIPOBOHHUKOB.

2. Komnerenuuu odyuyaromerocs, popMmupyemsie B pe3yjibTaTe 0CBOCHUA
AUCHUIIAHBI (MOIYJIs1)

AcnupaHT JOJKEH
-3HaTh:
® METOJIbI pEICHUs YPaBHEHUN MaTEMaTHUECKON (PU3UKH;

® TEOpHUIO aTOMa BOAOPOJAa B HUICKOPA3MEPHBIX CTPYKTYypax

- YMmeTh.

® [IPUMEHSTH pa3INYHbIe MPUOIMKEHHbIE METOABI peleHus ypaBHeHus llpenunrepa,

® Ha OCHOBE HpOCTLIX BI:I‘II/ICJICHI/Iﬁ JaBaThb YHMCJIICHHBIC ONCHKU JIs1 paBHHqHBIX
buU3HYECKUX TTapaMeTPOB (SHEPTHS, CUJIA OCHUIUIATOPOB, YACTOTA MEPEXOJOB H T.II.) KBAHTOBBIX

CHUCTCM.



- Baragern:

® BJIaACTH arapaTomMm CTalOHAPHOT'O n HECTAITMUOHAPHOTI'O a,Z[I/Ia6aTI/ILIeCKOFO

MPUOJIIKEHUS.
3. O0beM AUCHUIUITAHBI (MOIYJIsI) U KOJINYECTBO YUYEOHBIX YaCOB
Bup yueOHoii padoThl Kou1-Bo 3a4eTHBIX
eTUHHI*/y4.9acoB
AyauTOpHBIEC 3aHATHS 1/26
Jlexnuu (MUHUMaJIBHBIA 00bEM TEOPETHUCCKUX 3HAHUH ) 8
Cemunap 18

HpaKTI/I‘{eCKHe 3aHATHUA -

Jpyrue Buasl yaeOHO# paboThl (aBTOPCKHIA KyPC, YIUTHIBAOIINI -
Pe3yJIbTAThI UCCIICIOBAHUIN HAYYHBIX IITKOJI Y HUBEPCHUTETA, B T.4.
PETHOHAJILHBIX )

CDOpMBI TCKYHICTO KOHTPOJIA YCIICBAEMOCTU aCIIUPAHTOB -

BHeay,[[I/ITopHBIe 3aHATHA. -

CamocTtosTenpHas padoTa aciipaHTa 10

UTOIro 36

Bun utoroBoro KOHTpOIIst Cocrapnstomas
JK3aMEHa
KaHJIUAaTCKOrO
MUHHMYMa

3avyerT

4, Coaep:kanue THCHUILTHHBI (MOTYJIs)

4.1 Coodepotcanue 1eKyUOHHBIX 3AHAMULL

Ne Kon-Bo
Coneprxanue
n/n y4.49acOB
1 | BapuanuoHHBII METOJI OIIpeIeNIEHUs] SHEPTUH KBAHTOBOW CHCTEMBI. 2
2 3amaya aroMa BOJOpOJa B DJIEKTPUYECKOM TMoje (mapabonuueckue 2
KOOPJMHATHI).
3 ['eomerpuueckas agunabaTtuka. 3agada CUILHO BBITSHYTOM AJUIMIITHYECKON 5
AMbI. CIIONCTBIE HAHOCTPYKTYPBI.
4 CkpplTasgs cumMMeTpusi aromMa BoJopoAa. KBaHTOBBIM aHalIOr BEKTOpa 2
Pynre-Jlenna. I'pynma O(4).
Bcero: 8
4.2 Cemunapckue 3auamus
Ne Coneprkanue Kon-0
wn y4.4acoB
1 | Atrom Bozoposia B mapabon4ecKoil TpeXMEpHOM siMe. 3




2 | Teopust BO3MYIIICHUI TPY HATMYUHU BBIPOXKICHUSI. 3
3 Teopus Bozmymiennii uis 6mu3kux yposHeil. Lltapk-3ddext mis Ommu3kux 3
YPOBHEH.
4 | Annabatudeckoe ONrcaHue aToMa BOJIOPOJIAa B CHIIBHOM MarHUTHOM TOJIE. 3
5 | CkpsiTast cummerpus chepruueckoro ocumuisitopa. I'pymma U(3). 3
6 | CBs3p CUMMETPHH C IPAaBHJIAMHU OTOOpA /17151 KBAHTOBBIX IEPEXOJIOB. 3
Bcero: 18
4.3 IIpakmuueckue 3anamus
Ilpaxmuuyeckue 3ansamus e npedycmompensl y4eOHbIM NIAHOM
4.4 Jlpyeue suovl yuebHou pabomol
Jpyrue Buasl yueOHOM pabOThI HE MPEAYCMOTPEHBI y4COHBIM ILIIAHOM.
4.5 CamocmosmenvHas paboma achupanma
Ne . Kon-Bo
Bunsl camocTosiTensHON paboOThI
n/m y4.4aCcOB
1 | O3HakoMiIeHME ¢ y4eOHOM M HAY4YHOH JINTEpaTypou. 2
5 YcBoeHHe pPA3IUYHBIX MPUOIMKEHHBIX METOJOB KBAaHTOMEXAHUYECKHX 3
3a/1a4 KaK B OTCYTCTBHEC TaK W MPH HAJMYNUY BHEITHUX TIOJICH.
3 BcecropoHHuid KaueCTBEHHBIM M KOJIMYECTBEHHBIM AaHAIN3 IMOJYYEHHBIX 3
(bU3HYECKUX pe3yNbTaTOB.
4 [IpnoOpereHne  HABBHIKOB  BBIYUCIICHUS  CTCTICHH  BBIPOXKICHUS 5
SHEPreTUYEeCKUX YPOBHEH pa3IMYHbIX KBAHTOMEXAHUUYECKUX CHCTEM.
Bcero: 10
5 IlepeyeHb KOHTPOJIBHBIX MEPONPUATHH U BOIPOCHI K IK3aMeHaAM

KaHAUAATCKOIr0O MUHUMYMa

Ilepeuens 6onpocog K 3K3amMenam KaHOUOAmcKo20 MUHUMYMA.
1. Bapunanmonnslii Merton pemeHuss ypaBHeHus Ilpenunrepa. Ilouck mpoOHBIX
BapHallMOHHBIX (YHKIIUI.
Omnpenenenre OCHOBHOTO YPOBHSI aTOMa BOJI0pPO/ia B MapaboIndYecKoil KBAHTOBOH sIME.
Teopus BO3MYILIEHH ISl BBIPOKACHHBIX COCTOSIHUN. CeKyJIIpHOE ypaBHEHHUE.
JIuneitnsiit 3¢pdexr HlTapka s aroma Boopoa.
Oddexr lTapka gy OIM3KUX YPOBHEH.
I'pyboe aguabaruueckoe npubimxeHue. beicTpas u MenaeHHast OACUCTEMBI.
ATOM BOJOpO/Ia B CHJIIBHOM MarHUTHOM II0JIE.

3J'IeKTpOH B CHJIBHO BBITSIHyTOfI SJUIMIITHYECKOM SIME. FCOMCTpI/I‘{CCKaH aI[I/Ia6aTI/IKa.

© 0o N o g bk~ wDN

Cdepuuecknii u UUIMHAPUYECKUI KBaHTOBBIE cllou. [IpubnmkeHrne npocTpaHCTBEHHOTO
U IUIOCKOTO POTaTOPOB.

10. 3agaua aroma Bojiopo/ia B mapaboIndeckux KoopaAuHarax. [ 1TaBHOE KBAaHTOBOE YHCIIO.




11. Cummerpust raMuabTOHHAHA aroma Boaopoja. [lopsiiok BeIpOKIEHUS ypOBHEH aroma
BOJIOPOJIA.
12. 'amunbTOHMAH ceprudeckoro ocuusaTopa. Ilopsaaok BbIpOKICHUS YPOBHEH SHEPrUU

cepryecKoro OCHUILIATOpA.

6 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUHN

B mporuiecce 00yueHust NpuMeHsI0TCA Cielyrole 00pa3oBaTeIbHbIE TEXHOJIOTUU:
1. ConpoBoxaeHue JIEKIUH MOKa30M BU3yaJIbHOTO MaTepuasa.

2. TlpoBenenue neKIuii ¢ UCTIONIB30BaHUEM HHTEPAKTUBHBIX METOAOB O0OyUCHHUS.

7 Y4eOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecnevyeHne JUCIUIIINHBI
(monyJis)

VYyeOHO-MeTOIMYECKHE M OMOIMOTEYHO-UH(POPMALIMOHHBIE pPECYPChl 00ECIEUUBaAIOT

y4eOHBIH MPOIIECC W TapaHTUPYIOT KadeCTBEHHOE OCBOCHHME acCIUPaHTOM 00pa30oBaTEIbHON

IpOrpaMMbl. YHHMBEPCUTET pacroyiaraeT OOIIMpPHOW OWOIMOTEKOH, BKIIOYAIOIIEH HAay4YHYIO

JaUTepaTypy no (usMKe, HaydHble KYpHAJIbl U TPY/bl HAyYHO-IPAKTUYECKUX KOH(epeHIuil 1o

OCHOBOIIOJIAraloIuM IpodjieMaM HayKH U MIPAKTUKHU YIIPaBICHHUS.

7.1. OcHOBHas1 JIMTepaTypa:

e Sewell, G., 2021. Quantum mechanics and its emergent macrophysics. Princeton
University Press.

e Pastras, G., 2020. Applications in Quantum Mechanics. In The Weierstrass Elliptic
Function and Applications in Classical and Quantum Mechanics (pp. 57-69).
Springer, Cham.

e Diirr, D. and Lazarovici, D., 2020. Understanding quantum mechanics: The world
according to modern quantum foundations. Springer Nature.

e JLA. Jlannay, E.M. JIudumu, KBantoBast mexanuka, MockBa, Hayka (1989).
e A.C. JlaBbiioB. KBanToBas mexanuka, M3a. Hayka, Mocksa (1973).

e I'. bere KBanroBas mexanunka. MockBa, Mup (1965).

e S. Flugge. Practical Quantum Mechanics Part 2. Springer, Germany (1971).

e B.M. l'ammuuxkuii, 5.M. Kapnakos, B.W. Koran, 3amaun no kBanToBoil Mexanuke, 13.
Hayxka, Mocksa (1981).

o IIL.A.M. [Tupak, [Tpunmmnel KBaHTOBOM MexaHuKH, MockBa, Hayka (1979).

7.2. JlonoJHUTeJbHASA JIUTEPATYypa



e W.MN. I'ompaman, B.JI. KpuuenkoB, COOpHUK 3amad MO KBaHTOBOW MexaHWKe. MOCKBa,

TUTTII, (1957).
e I1.B. CaBenneB, OcHOBBI TeopeTrueckon ¢pusuku, M3a. Hayka, Mocksa (1991).

e A.A.CokonoB, U.M. Tepuos, B.U. KykoBckuii, KBantoBas mexaHuka. MockBa,

Hayxka (1979).

7.3. UnTepHeT-pecypchl

1. http://www.scholar.google.com
2. http://adsabs.harvard.edu
3. http://eqworld.ipmnet.ru/ru/library/mathematics/difgeometry.htm

8 MarepuajbHO-TEXHHYECKOe o0ecreyeHue

Ka(benpa pacmojiaracTt COOTBCTCTBYIOIIIUM KOMIIbIOTCPHBIM 060py,I[OBaHI/IeM
IMMO3BOJIAIOIIUM IIPOBOJUTDL YHCJICHHBIC PACUYCTHI. MoOXHO Tak)Xe MCIOJIb30BaTh KOMHBIOTGpHLIfI

kiactep kadenpsl Teoperrueckoi puszuku EI'Y.
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