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1. OBLIAA XAPAKTEPUCTUKA MOJAYJIA lonoiHuTe/IbHbIE [JIABBI TEOPHH
KOH/IeHCHPOBAHHOI'O COCTOSIHUSA

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

Kypc «/lononuurtenbHble I71aBbl TEOPUU KOHIAEHCHUPOBAHHOI'O COCTOSIHHS» BKIIIOUAET HU3JI0KEHUE
COBPEMEHHBIX TEOPETHUECKUX METOJOB ONUCAHUS AJIEKTPOHHBIX, PEIIETOUYHBIX U CIIMHOBBIX MOJCUCTEM
KOHJICHCUPOBAHHBIX CpeJl, cl1ab0- U CHIIBHOKOPPEIUPOBAHHBIX CHCTEM, TEOPUU KBAHTOBBIX KHUJIKOCTEH,
KBaHTOBBIX MArHETHKOB, CBEPXIPOBOAMMOCTH M CBEPXTEKYyYECTH, TCOPHUHM TOIIOJOTHYECKUX CTPYKTYP,

(bpycTprpOBaHHBIX MATHETHKOB.

1.2. CTpykTypa u 00beM MOAYJIAA

Tabnura 1

O0BbeM AUCHUILIAH MOAYJIS

Ne U BCEro MOAYJisl B 3a4€THBIX
IlepevyeHnb TMCHMILIMH MOAYJISI B MOC/Ie0BATEIbHOCTH UX OCBOEHUS
n/n eAMHUIAX
1 JIONOJIHUTENBHBIE TJIABBI TEOPUHU KOHJAEHCHUPOBAHHOTO
COCTOSIHUS 3
HUTOI'O no moaymto: 3

1.3.I1ocsieqoBaTeIbHOCTH OCBOCHHSI MOAY Il B 00pa30BaTe/IbHOM porpaMme

IIpepexkBU3UTHI MOAYI5

He npenycmotpensl

MOIYJIst

IMocTpeKBU3UTHI M KOPEKBU3UTHI

He npenycmotpensl

1.4. Pacnpez[e.ﬂelme KOMIIeTEHIIMI MO0 JUCHUILIMHAM MOAYJid, IJIAHUPYEMBIC PE3YJIbTATDbI

00y4eHusi (MHAMKATOPBbI) 0 MOIYJIIO

Tabnura 2

Oro COCTOSIHHUA

(dbyHIaMeHTaIbHBIC H
MPUKIIAIHBIC 33/1a41 B
obiactu cBoeCH
npo¢eCcCuOHAIBHON
JESITEBHOCTH U B
MEKTUCITMTUTMHAPHBIX

Ilepeyennb
Koa u HaumeHoBaHue IInanupyemsle pe3yJbTaThl 00y4eHHS

AUCHUTINH

KOMIIETEHIIMHU (MHAMKATOPBI)
MOAYJIAA
1 2 3
Hononuurensubie | OIIK-1 - CnocoGen 3-1 - JleMoHCTpHUpOBaTh IOHUMaHHE

IJIaBbl TEOPUH BBISIBJISTD, (yHIaMEHTAIBHBIX MPUHIIUIIOB, METOIOB U
KOH/ICHCHUPOBAaHH | (OpMyJIMpOBaTh U pelIaTh | MOAXOIOB K PEUICHUIO (yHIaMEHTAIbBHBIX U

MIPUKJIAIHBIX 33729 B TPO(HIEHOM 001acTH
JESATSIILHOCTH U MK TUCITUTUTMHAPHBIX
HaIPaBJICHUSIX

V-1 - BeIsSBISTE U ONpEeAEATh LEIU U MyTH
petieHus GyHAaMEeHTaIbHBIX U MIPUKIAIHBIX
3a/1a4 B MPOPUIBHOM 00JIaCTH IEATEILHOCTH,




HaIpPaBJICHUSAX C
HCIIOJIb30BAaHUEM
(byHIaMEHTaTbHBIX
3HAHUM U IPAKTUYECKUX
HaBbIKOB

onmupasich Ha (PyHIAMEHTATbHBIC 3aKOHBI U
MPUHIIMUIIBI, C UCIIOJIb30BAHUEM
COOTBETCTBYIOIUX LEISAM MOAXOA0B U
METO/IOB

OIIK-2 - Crocoben
BBITIOJHATH UCCIEI0BAHUS
MIPH pEIICHUN
(byHIaMeHTaIbHBIX U
MIPUKJIAIHBIX 33724,
TUTAHUPOBATh U
OCYIIECTBIISITH CII0KHBIE
peasbHBIE WU MOJICTHHBIE
IKCIIEPUMEHTHI

3-1 - JIleMOHCTpUpPOBATH IOHUMAHHE
MIPUHIIMIIOB, 0OCOOCHHOCTEH U 3a1a4
npoBeieHus! GyHIaMEHTANbHBIX U
MIPUKJIAHBIX UCCIEA0OBaHUH, MNIAHUPOBAHUSA
MOJIEJIbHBIX WIIH PeabHBIX IKCIIEPUMEHTOB

V-1 - CooTHECTH LIENIH U 3aa4YU UCCIIETOBAHUSI
¢ Ha0OpOM METOIOB HUCCIIEeI0BaHUs, BBIOUPATH
HEOOXOIMMOE COYETaHUE TIEJIH U CPECTB IIPHU
HJ'IaHI/IpOBaHI/II/I I/ICCJ'IG)IOBaHI/Iﬁ

OIIK-3 - Crocoben
aHaJTM3UPOBATb,
HUHTEPIPETUPOBATH U
0000111aTh pe3yIbTaThl
HCCIICAOBAHUI B
npodeccrnoHaIbHOM
obnactu

3-1 - leMoHCTpUpOBaTh IOHUMAaHHUE
MIPUHIUIIOB ¥ METOJIOB aHAJIN3a U 0000IIEHHS
Pe3yJIbTaTOB TEOPETHUECKUX U
HKCIEPUMEHTAIBHBIX UCCIIETOBAHHIA,
MIPUMEHSIEMBIX B TPOPECCHOHATBHON 00JIaCTH

[1-1 - ®opmynrpoBaTh 000CHOBAaHHBIE
3aKJIFOUYEHUS U BBIBOJBI IO PE3yNIbTaTaM
aHaJIM3a Hay4YHOU JIMTEpaTyphl, COOCTBEHHBIX
9KCIEPUMEHTAIBHBIX JaHHBIX U PaCYETHO-
TEOPETHUYECKUX PaboT

-1 - JlemoHCTpUpOBaTh YMEHUS
aHAJTM3UPOBATh U 00001aTh HH(OPMAIIHIO,
JeTIaTh JIOTHYECKUE YMO3AKIIIOUeHHS

IIK-2 - Crocoben
MPUMEHSITh METOJIbI U
CpeACTBa IIAHUPOBAHUS,
OpraHu3alliu, IPOBEACHUS
Y BHEJIPEHUSI HAYUYHbBIX
HUCCIIeJOBaHUM

3-1 - IeMOHCTpUPOBATH TOHUMAHUE HAYYHBIX
po0JieM Mo TeMaTUuKe MPOBOAUMBIX
UCCIeI0OBaHMil U pa3paboTok

VY-1 - O6006math pe3yabTaThl HAYYHO-
UCCIICIOBATEIILCKMX M OIBITHO-
KOHCTPYKTOPCKUX paboT

I1-1 - AHanu3upoBaTh U CUCTEMATU3UPOBATH
Hay4yHble JaHHbBIE, PE3YIbTAThl SKCIIEPUMEHTOB
U HAOJIOIEHUN

1.5. ®opma o0yueHust

OOy4eHue 1Mo JUCIUIUTMHAM MOIYJISI MOKET OCYLIECTBIISTHCA B OUHON (opMax.




PABOYASA ITPOTPAMMA JUCHUITJIMHBI
JlonoIHUTEeIbHbIE I1aBbI TEOPHH
KOH/ICHCHPOBAHHOI'0 COCTOSHUA

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHue
1 MockBUH AneKcaHap JIOKTOP (pr3HKO- [Ipodeccop TEOPETUYECKON 1
CepreeBuu MaTeMaTHYeCKHX MaTeMaTHYeCKON
HayK, mpodeccop [1)3637091

PexoMeHg0BaHO y‘lCﬁHO-MeTOIlI/I‘-IeCKI/IM COBE€TOM MHCTUTYTaA EcTecTBeHHBIX HAayK U MaTCMAaTUuKA

[Tporoxkon Ne 1 or 18.01.2021 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e MockBuH Ajexcanap Cepreesud, [Ipodeccop, TeopeTnueckoii 1 MaTeMaTHYeCKOi (PU3NKHU

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

- TpamunuonHas (penpoayKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepenunpoBanHoe) o0yueHne
o ba3oBblii ypoBeHb

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JAem NOAYYUMb YNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTNeMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoenue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JAHCHO obecneyums GopMuposanue 3anianupOBaHHbIX KOMNEMEHYUl U NO3601UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCIU U OMBEMCMEEHHOCMU GbINOTHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YpOGeHb KAK NO COOEPHCAHUI0, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo nPOUCX00Um 3a cuem KI04eHUss OONOIHUMENbHOU UuHpopmayuu. JJannblil ypogeHs mpebyem yMeHus.
pewams npodrembvl 8 pAMKax Kypca U CMENCHbIX KyPco8 ROCPeOCmBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b100pa NPOpamMMbl
Oeticmeuil. Ocgoerue OaHHO20 YPOBHS Pe3YIbmMamoe 00yueHUs NO380AUM 00YHaruemMycs NOGbICUMb YPOBEHb CAMOCHIOSMENbHOCIU
U OMEEemMCmME8eHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs SHAHUU U YMEeHUIL.

1.2. Copep:xkanue TUCHUNIMHBI

Tabmuma 1.1

Kon
Pasgen, Tema
pasneJa, HCHATITMHBL Conep:xanue

TEMBbI

DneMeHThI KBAaHTOBOM TEOPHH CHUCTEM MHOTHX YacTuil. BropuuHoe
kBaHToBaHue. [Ipubmmkenue cpennero noist. Meton QyHkuui
I'puna. [Tonessie MeTonbl. Kimaccuueckuii U KBaHTOBBIA METOABI
MomnTe-Kapio.

OCHOBHBIE MOZIETH pacueTa KpPUCTAIIINYECKON CTPYKTYpHI U

Beenenue, pemerxa, (hoHOHHOTO crieKTpa. MojeNb KECTKUX HOHOB U 000JI0ueUHas
P1 C1abOKOpPETUPOBAHHBIE MOJIEb.

SJICKTPOHBI
MOI[CJ'II/I CHa6OKOppCHI/Ip0BaHHLIX OJICKTPOHHBIX CUCTCM.

OnemMeHTsl Teopun GepMu-xunkocty Jlannay. Metox
(hyHKIIOHAA AIIEKTPOHHON TIOTHOCTH. [IprbmmkeHne moKambHO’
mrotHocTH (LDA).

OCHOBHBIE MOJIEJIbHBIE TEOPUH CBOOOJHOTO aTOMa M aToMa B
kpucramie. [lpubmokenne Xaprpu-®Poka. Teopust
KPUCTAIUTHYECKOTO TIOJIS U TIOJIsI TUTaHA0B. MeTo1 HempUBOAMMBIX
P2 CUIBHOKOPPEINPOBaHHBIE TE30PHBIX ONEPATOPOB.
3JIEKTPOHBI Mogenu cuIbHO KOPPETUPOBAHHBIX AJIEKTPOHHBIX CU-CTEM.
[Tpubmmkenue nmokansHOM criuHOBOH motHOCTH ( LSDA).
LDA+U-, LDA+DMFT-monemn. Monens Xa606apma. Monxenn
Annepcona. Mogaens Ctorepa. Oddext Konmo. Teopus

JUHaAMHUYCCKOI'0 CpEAHECTO IOJIA. KaJ'II/I6pOB0‘IHBIe TEOpHHU B CUJILHO




KOpPEMPOBaHHBIX DJIEKTPOHHBIX cucTeMax. DddexT AapoHoBa-
boma. KBanToBsrii a3 ekt Xommra.

OCHOBHBIE MOZIETTH U MOJIEIBHBIE TEOPUHU CIIMHOBBIX CHCTEM.
CnuH-raMunbToHNaHbl. CIIMHOBBIE CTPYKTYpPBI, CIMHOBBIE
(dpycrpanuu. MonekymnsapHoe none. ClimHOBBIE BOJHBEL. MeTon
dbyuxuwmii ['puna. Teopus bepesnnckoro-Kocrepmurma-Taymecca.

P3 CIMHOBBIE U TICEBOCTIMHOBBIC INceBmocnnHOBBIN opmanu3M. Mojaenn O030HHBIX CHCTEM.
CHUCTEMBI Jlokaneusie (hard-core) 6030Hb1. Semi-hard-core 6030HbL.

Tomonoruyeckue CTPYKTYPbI, JOMCHHBIC I'DAHUILIbI, BUXPH,
CKHPMHUOHBI. MarsuTHbBIN CKHPMHUOH.

1.3. HanpaBnenue, BUibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJOT MU

HampapiieHuss BOCIIUTATENbHON AESITETBHOCTA CONPSATAIOTCS CO BCEMHU pe3ysibTaTaMu OOy4eHHUS
KOMIIETCHIIMA MO0 00pa3oBaTeNbHONW MpOrpaMMe, MX OCBOSHHE OOECIIEUYMBACTCS COJICpPKAHHUEM BCEX
JUCLIUIUIMH MOJYJIEH.

1.4. IIporpaMMa AMCHMILIMHBI PEATIM3YETCS HA FOCYIapCTBEHHOM si3blke Poccuiickoil @enepanui .
2. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
JlonoJIHUTeIbHBIE I1ABBI TEOPUH KOHACHCHPOBAHHOIO COCTOSTHHSA

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. AGpuxocoB, A. A.; OcHOBbl Teopuu MeTalioOB : yueOHoe mocobue.; dusmarnut, Mocksa; 2010;
https://biblioclub.ru/index.php?page=book&id=67590 (DnekTpoHHOE U3TaHKE)

2. UztomoB, FO. A.; DnekTpoHHast CTpYKTypa CO€MHEHUI C CUIIbHBIMU KOppesiuusaMu : MoHorpadus.; HUL]
«Perynsapnas u XaoTU4eCcKas JUHAMUKay, Mocksa, WxeBck; 2009;
https://biblioclub.ru/index.php?page=book&id=467651 (DnekTpoHHOE U3AaHKE)

3. UstomoB, , FO. A.; DrnekTpoHHas CTPYKTypa COCIWHEHUH C CHIBHBIMU KOppemnsiusmu; PerynspHas u
XaoTHueckass JAuHamMuKa, WHCTUTYT KOMIIBIOTEPHBIX HccienoBanuii, MockBa, Ibxkesck; 2019;
http://www.iprbookshop.ru/92027.html (SnexkTpoHHOE H31aHHUE)

4. MocksuH, , A. C.; AToMBI B KpHucTaiax : yueOHoe mocobue.; M31arenscTBO YpalbCKOro YHUBEPCUTETA,
ExatepunOypr; 2018; http://www.iprbookshop.ru/107024.html (DnexTpoHHOE H3/1aHUE)

5. KownommeBa, H. II.; KamubpoBounsie mons : wMoHorpadwus.; Artomm3mar, Mocksa; 1972;

https://biblioclub.ru/index.php?page=book&id=499388 (DnekTpoHHOE H3TaHKE)

IleuaTHBIE M3TaHUS

1. AGpukocoB, A. A., ®anpkoBckuii, JI. A.; OcHOBBI Teopun MeTauioB : [ydeO. mocooue].; DUSMATIINUT,
Mocksa; 2010 (1 9k3.)

2. MocksuH, A. C.; AToMBI B KpucTajuiax : ydeOHoe nocodue.; M3aarenscTBo YpallbCKOro YHUBEPCUTETA,
ExarepunOypr; 2018 (10 5k3.)

3. Kurrens, Y., I'yces, A. A.; KBanToBas Teopus TBepabix Ten; Hayka, MockBa; 1967 (22 5k3.)



4. UsiomoB, 10. A.; ba3zoBrie Mosienu B kBaHTOBOM Teopun Maraetusma; [YpO PAH], ExarepunOypr; 2002 (3

9K3.)

5. Konomnera, H. I1.; KanubpoBounsie mosst; Atomuzaat, Mocksa; 1972 (3 ak3.)

IpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMbI

1. American Institute of Physics http://scitation.aip.org/

o N N W B~ W

Marepnansl pis aun ¢ OB3

. American Physical Society https://journals.aps.org/about

. INSPEC EBSCO publishing http://search.ebscohost.com/

. Institute of Physics (IOP) http://iopscience.iop.org/

. YHuBepcuTeTckas Oubnuoreka onnaiH: http://biblioclub.ru
. DnexTpoHHas Hay4Has oubimoteka https://elibrary.ru

. 3oHanbHas HayyHas oubmmoreka Yp®dY. URL: http://lib.urfu.ru

. Applied Science & Technology Source EBSCO publishing http://search.ebscohost.com

Becoy xontent OBC mpencrasieH B Buje (ailioB crenuanbHOro (opmara Jisi BOCIPOU3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUIsI IPOUTEHUS C UCIIOJIBb30BaHUEM SKPAHHOM JTYTIbI

Y HACTPOMKOM KOHTPACTHOCTH.

ba3bl JAaHHbIX, I/IH(l)OpMaI[I/IOHHO-CI[paBO‘IHBIe N NMMOUCKOBbIC CHCTEMBbI

1. Poccwuiickas rocynapcrsennas oudnmorexa. URL: http://www.rsl.ru

2. l'ocynapcTBeHHas myOMyHas HayqHo-TexHu4eckas ouommoreka Poccun. URL: http://www.gpntb.ru

3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

I[OIIOJIHI/ITeJIbeIe rjiaBbl TCOPUU KOHACHCUPOBAHHOI'0 COCTOAHUSA

CBe)leHI/Iﬂ 00 OCHAINCHHOCTH JTUCHHUIIJIUHBI CIICHUAJIU3UPOBAHHBIM U .J'IaﬁOpaTOpHLIM
oﬁopwaBaHneM U MporpaMmMHbIM od0ecneyeHHEM

KOJIMYECTBOM pa60q1/1x MECT B
COOTBETCTBHHU C KOJIMYECTBOM
CTYJACHTOB

Pabouee mecTo npenoaaBarens

Tabnumna 3.1
Ne Buabl 3ansaTnii OcHaIEHHOCTH CNENHAJTBLHBIX Ilepeyensb JMLEH3UOHHOTO
n/n NoMeIleH!ii ¥ MoOMelleHuii AJIsl NMPOrpaMMHOI0 odecnedeHust
CaMOCTOATEIbHOI padoThI
1 Jlexun MebGenb ayauTopHasi ¢ Office Professional 2003 Win32

Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




Jocka aynutopHas

[Topkmrouenue k cetu MHTEpHET

[IpakTrueckue 3aHATHS

Meb6enb ayauTopHasi ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecto npemnonaBarens
Jocka aynurtopHas

[Tonkntouenue k cetu UHTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranun

MeGenb ayTuTOpHAas C
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZCHTOB

Pabouee mecTo mpemnogaBaress

Jocka ayauropHas

He Tpebdyercs

Texymuii KOHTPOJIb U

Mebenb ayauTopHasi ¢

He Tpedyercst

MIPOMEKYTOTHAS KOJIMYECTBOM PabO9IHX MECT B
aTTecTalus COOTBETCTBHHU C KOJINYECTBOM
CTYJICHTOB
Pabouee mecto npemnonaBarens
Jocka aynuropHas
CaMocTosTenbHas Mebens aymuTopHasi ¢ Office Professional 2003 Win32

paGOTa CTYACHTOB

KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJEHTOB

[Toagxmrouenue k cern IHTEpHET

Russian CD-ROM

Office 365 EDUA3 ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
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