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Mporpammy ovcumnnvHbl paspaboTan(a)(n) ooueHT, K.H. benos C.W. Kadenpa Teopetmyeckoit
gomsnkn OTaeneHne comsnkn , Sergei.Belov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio ocBOeHMS ancumnnmvHbl "Teopus CUNbHOKOPPENMPOBAHHbBIX CUCTEM" SIBNSETCS U3yyYeHne
OCHOBHbIX METOA0B, NCMOJIb3YEMbIX B TEOPETUYECKOM UCCNenOoBaHUM CUCTEM C CUMbHbIM
B3anmMoOelncTsnem

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BktodeHa B pasgen " M2.[01B.6 NpodeccrnoHanbHbIi" OCHOBHOM
obpasosaTtenbHol nporpammbl 011200.68 duanka 1 OTHOCMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBauBaeTcs Ha 2 Kypce, 3 CEMeCTp.

Oucunnnuya (M.2.[0B.4) BxoOuT B BapmatmBHYIO 4acTb npodoeccrnoHanbHoro uunkna (M.2) no
npochuto TeopeTnyeckas 1 MaTemMaTmyeckas usnka Kkak gucumnnunHa no soibopy. [ns ocsoeHms
OMNCLMNANHBI HEOOXOANMbBI 3HAHUS ONCLUUMNNH: KBAHTOBAS MexaHuka, ctatuctnieckas omaunka,
KBaHTOBas Teopus TBEPLOro Tena, Teopus HEKPUCTANNNYECKNX Cpen, MeToLbl KBAHTOBOW TEOPUM
nons B ctatuctuydeckorn gmanke. OCBOEHUE OMCLUNANHBI HEOOXOANUMO ONS N3YHEHUS OUCLMMINH,
CBSA3aHHbIX C OU3NKON KOHIOEHCUPOBAHHOIO COCTOSHUSA (B YACTHOCTU, C OU3NKON HU3KOPa3MEPHbIX
CUCTEM), U ONS YCNEWHON NpopecCMoHanbHON 0eaTeNbHOCTH

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETeHLUN

CnocobHOCTb MCNonb3oBaTb 6a30Bble 3HAHWS U HABbIKM

LLndop komMneTeHLUH

OK-10 yrnpasneHusa nHpopmaumen onsa peweHns nccnenosarenbckux

(0bLeKkynbTypHbIE npodpeccrnoHanbHbIx 3aaad,cobnoaatb OCHOBHbIE TpeboBaHUS

KOMreTeHuunn) MHGPOPMALIMOHHOI 6e30MacHOCTW, B TOM YMC/E 3alUUTDI
rocy0apCTBEHHOM TalHbl

AK-1 CnocobHOCTb CBOOOAHO BnageTb oyHAAMEHTaNbHbIMU

pasnenamm Ou3nkn, HeobxoAUMbIMK ONst pelweHns

npogoeccroHasbHble -
(K OFI?M'Ich eHLIAN) Hay4HO-nccnenoBaTenbCckux 3anad (B COOTBETCTBUN CO CBOEMN
MarmcTepcKom nporpammon)

MK-2 CMOCOBHOCTb MCMONb30BaTb 3HAHUS COBPEMEHHBIX MPobnem
(npodhbeccroHanbHble PU3NKN, HOBENLWMX OOCTUXEHUIA (PU3NKU B CBOEN
KOMMeTeHuunn) Hay4HO-UccnenoBaTenbCkon AeaTeNlbHOCTH
MNK-7 CNocobHOCTb CBOBOAHO BNaAeTb NPOGECCMOHANBHBIMM
(npodheccunoHanbHble 3HaHMAaMN ONa aHanua3a u CUHTe3a oM3nyYeckom nHgopmaunm
KOMNeTeHLmm) (B COOTBETCTBMM C NpOdomneM NoaroToBKK)
MK-9

n HOCTb OpPraHn3oBatb 1 NIaHMPOBaTb PU3NYECKN
(MpodbeccuoHanbHbie ;Cgﬁggoggmgp AHM30BATb M NIAHNPOBATL (hr3ndeckme
KOMMeTeHuunn)

B peasynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaThb:
OCHOBbI TEOPUN CUCTEM C CUNIbHBIM B3aUMOLENCTBMEM

2. IONXEH yMeTb:
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ncnonb30oBaTb 3HaHME OCHOBHbIX METOO0B TEeOPUn Npn aHanNn3e pa3/mNyHbIX SCpCpeKTOB, CBA3aHHbIX
C CWIbHbIM B3aMMOLENCTBMEM

3. OONXEH BnaneThb:

HaBblkaMW peleHns I'IpOCTGI7ILIJI/IX 3anay Ha BblHMUCNEeHne MUKPOCKOMMYeCKnXx n MakpoCKonmnyecknx
XapakKTepuncTuk TeBepablx T1en

K QanbHenweMmy oby4eHunto

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AUCLMMANHBI COCTABNSET 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 3 CeMecTpe.

CyMMapHo No aucumnanHe MoxHo nony4nts 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHMManbHoe KOnM4ecTBo Onsl Aonycka K 3adeTy
28 6annos.

86 bannos 1 bonee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunimHe/ MOaynto
TemaTtnyeckuu nnaH gUcCUUNAUHbI/MOAYNS

Bupabl n yacobl
ayauTopHOM paborThbl,

Pasnen
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N p‘"&"éﬂ'}_‘v"‘“b'/ Ce"“”“’cemecrpa (B yacax) KOHTpOnsi
Nex ImI'Ipal(wmecmeJ1a60parop|-u>|e
. 3aHATUSA paborbl

Tema 1. Mogenb

Xabbapaa.

dopmynmposka Mogenu.

MpunbnnxeHune

camMocornacoBaHHOro o
1.\nons. MpnbnnxeHne 3 1-3 6 0 0 yCTHBIV ONpoC

XaoTnyeckunx gpas.
Henocratku Teopun
cpenHero nons u
xaoTmnyeckux cas. T-J
mMoJnernb.

Tema 2. [1ByMepHbIii
rein3eHbeproBcKuii
MarHeTuk. HennHenHas
o [crma monerns. 3

‘|MInHenHas uenoyka.
IBymepHas pewertka.
PeHopmrpynnosoi
aHanus.

0 YCTHbI OnpocC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHwnua 4 n3 10. 111 VHI:I

S OEALIK G



Mporpamma aucumnnnHbl "Teopust cunbHO-KoppenupoBaHHbix cuctem"; 011200.68 dusuka; noueHT, K.H. benos C.U.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen Henens MX TPYAOEMKOCTb Tekywwime doopmbl
N .D.VIKIIL(I.)VJIJ‘I';;',I.II;HI::I/ CemecTp cemecTpa (B yacax) ‘.'(Lc',*mpg?.,.p
neKuM"I'IpaK'rw-lecmeHaﬁopaToprle
3aHATUA paborbl

Tema 3. MarHuTHble

CBOWCTBA OBYMEPHbIX

re3eHbeproBCKux

MarHeTnkKoB CO

CKMpMMOHaMH.

OnemeHTapHble

CMNVHOBbIE
3 BO30YXAeHUs Haa 3 5.7 6 0 0 YCTHbIA onpoc

‘[HeooHOPOAHbIM
CKUPMWNOHHbIM
COCTOSIHUEM.
NokanbHbln NnapameTp
nopsagka. dnvHa
KOrepeHTHOCTH.
CnvnHoBas
BOCMNPUUMYUNBOCTb.

Tema 4.
®PpycTpupoBaHHbIE
OBYMEpHble
aHTugeppoMarHeTuku.
['MnoTesa 0 COCTOSAHUN
‘[C pe3oHupyowmmn
BaNEHTHbIMU CBA3SMU.
CNWHOHbI U TONOHBbI.
MpunbnuxeHune
cpenHero nons.

Tema 5. KBaHTOBbIN
atppekT Xonna.
ONEeKTPOHHbIE
COCTOSIHNS B MArHUTHOM
5 |one. LlenouncneHHbi 3

"|KBaHTOBbIN aPdeKkT
Xonna. O po6HbIi
KBaHTOBbIA 3PdPEKT
Xonna.

YCTHbI ONpocC

KONINOKBUYM
10-13 | 12 0 0 YCTHbI onpoc

Tema . NTorosas
" |dopma KoHTpONA

NTtoro 36 0 0

3a4ert

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. Mogenb Xa66appa. dopmynuposka mogenu. NMpubnumxeHne camocornacoBaHHOro
nons. NMpnbnuxeHne xaotnyeckux cpas. Hepocratkm Teopumn cpenHero rnons U XaoTMYecKnx
¢as. T-J mopenb.

JNleKLMoHHOoe 3aHsitne (6 4yaca(oB)):
dopmynupoeka moaenu. MNpubnunxeHne camocornacosaHHoro nons. T-J Mmoaens.

Tema 2. [1ByMepHbI rendeHbeprosckun MarHeTuk. HenuHenHas curma mogens. JluHenHas
uenouyka. [iBymepHas pewietka. PeHopMmrpynnosomn aHanus.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):
HenunHenHas curma mopenb. JInHenHas uenoyka.
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Tema 3. MarHuTHble CBOMCTBA ABYMEepPHbIX FEVI3EHGGPFOBCKMX MarHeTukoe CoO CKUpMNOHaMM.
QHEMEHTaprIe CrNnHoOBbLIE BO36V)I(JJ,9HI/I9I Hag HeogHOpPOAHbIM CKUPMUOHHbBIM COCTOAAHNEM.
NokanbHbIN napameTp nopsiakKa. OdnuvHa KOrepeHTHOCTHU. CnuHoBas BOCNMPUUMYUBOCTDb.

JIeKLMOHHOe 3aHsiTne (6 4yaca(oB)):
3nemeHTaprle CMNMHOBbIE BO36y)K,EI,eHI/I$I Hag HeOOHOPOOHbIM CKUPMNOHHBIM COCTOSAAHNEM.

Tema 4. PpycTpupoBaHHbie ABYMepPHble aHTU(peppomMarHeTUku. N'Mnortesa 0 COCTOSIHUMN C
PEe30HUPYIOLLLUMM BaNIeHTHbIMU CBA3SIMU. CTMHOHBI U ronoHbl. MpubnuxeHue cpenHero nons.

JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):
["'MnoTte3a o cocTosiHUKM C pPE30HNPYIOWNMI BalIEHTHBbIMA CBA3SAMN. CNWNHOHBI 1 TONOHBDI.

Tema 5. KBaHTOBbIN 3chhekT Xonna. dneKTpoHHble COCTOSSHUS B MarHUTHOM rone.
LilenouncneHHbi KBaHTOBbIN 3dpcpekT Xonna. O po6Hbin KBaHTOBbIN 3chchekT Xonna.

JNeKunoHHoe 3aHsitne (12 yaca(os)):
ONeKTPOHHbIE COCTOSHUS B MarHUTHOM none. [JpobHbIi KBaHTOBbIA adodpekT Xonna.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
Henens | camocrositensHon [TpPymoeMKOCTh
cemecTpa paboTbl (B yacax)

CTYLEHTOB

dopMbl KOHTPONS
camocTosiTeNIbHOW
paboTbl

N Paspen

JOucumnnuHel CemecTp

Tema 1. Mogenb
Xabbapaa.
dopmynnposka Mogenu.
Mpunbnnxexune
CaMoCornacoBaHHOro
1.[nons. MpnbnuxeHne 3 1-3
XaoTnyeckunx goas.
HenocTatku Teopun
cpenHero nons u
xaoTmyeckux gas. T-J
MoZenb.

Tema 2. [1ByMepHbI
rei3eHbeproBcKuii
MarHeTuk. HennHenHas
o [curma monens. 3 4.5 |MOAroTOBKa K 6

‘MnHenHas uenoyka. YCTHOMY Oonpocy
JBymepHas pewertka.
PeHopmrpynnoson
aHanua.

noaroToBka K

YCTHOMY ONPOCY 6 YCTHbI ONpocC

YCTHbI OnpocC

KTPOHHEBH
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 3. MarHuTHble
CBOWCTBA ABYMEPHbIX
rei3eHbeproBCKux
MarHeTnKoB CO
CKMPMMOHAMM.
OneMeHTapHble
CMVHOBbIE
3 BO30YyXAeHNS Han 3 noaroToBka K 6
HEO4HOPOLHbIM YCTHOMY Onpocy
CKMPMMNOHHbIM
COCTOSIHUEM.
JlokanbHbI napameTp
nopsaka. dnvHa
KOrepeHTHOCTH.
CnwunHoBas
BOCMPUMMYUBOCTD.

Tema 4.
®dpycTpupoBaHHbIE
OBYMEpPHbIE
aHTUdeppoMarHeTnku.
['Mnotes3a o cocTosaHUM noaroToBka K
‘|c pe3oHMpyoWwnmMmn YCTHOMY Onpocy
BANIEHTHbIMUN CBA3SIMW.
CNWNHOHBI 1 TONOHDI.
Mpunbnuxexune
cpenHero nons.

Tema 5. KBaHTOBbIN
apdpekT Xonna.
ONEKTPOHHbIE
COCTOSIHNS B MarHUTHOM
5 [none. LlenouncneHHbin 3

‘|kBaHTOBbIN adpdpekT
Xonna. OpobHbIi
KBaHTOBbI 3pdoeKkT
Xonna.

YCTHbI OnpocC

6 YCTHbIIA ONpoC

noaroToBka K 8

KONNOKBUYyMY KONnokenym

10-13

noarotoBka K 4

THbI OnN
YyCTHOMY onpocy ye onpoc

NTtoro 36

5. ObpasoBatesibHble TEXHONIOrUK, BK/IKOYaA UHTEepaKTUBHblie hOpMbl 00yUeHUs
Kypcbl nekumin 1 CEMMHAPCKUX 3aHATUIR, OpraHN30BaHHbIE NO CTaHOAPTHOM TEXHONOINN

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNlbHOM paboThbl CTYAEHTOB

Tema 1. Mogenb Xab66apna. Popmynuposka mopenu. MpubnmxeHne camocornacoBaHHOro
nons. NMpnbnuxeHne xaotnyeckux c¢pas. Hepocratkm Teopumn cpenHero noas U xaoTM4eCcKmux
¢das. T-J mopenb.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
HepocTatku Teopun cpenHero nons n xaoTn4ecknx goas.

KETPOHHBH
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Tema 2. [1ByMepHbIl rendeHbeproeckun MarHetuk. HenuHenHas curma mogenb. JluHenHas
uenouyka. [iBymepHas pewietrka. PeHopMrpynnoson aHanus.

YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:
[BymMepHas pewerTka.

Tema 3. MarHUTHbIe CBOMUCTBA ABYMEPHbIX rei3eH6eproBCKMX MarHeTUKOB CO CKUPMUOHAaMM.
OneMeHTapHble CNMHOBbIE BO36YXAeHUS Had HEOAHOPOAHbIM CKUPMUOHHBIM COCTOSIHUEM.
NokanbHbI NapameTp nopsiaka. JnHa KkorepeHTHocTU. CnMHoBasi BOCMPUUMYMBOCTb.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
JlokanbHbI napameTp nopsaka. nnHa korepeHTHocTM. CnnHoBas BOCNPUMMYMBOCTb.

Tema 4. dpycTpupoBaHHbIEe ABYMEpHble aHTUcheppomMarHeTuku. M'noresa o COCTOSIHUM C
PEe30HUPYIOLLLUMUN BaNeHTHbIMU CBA3SAMA. CIMHOHDI U ronoHbl. MpubnuxeHue cpenHero nons.

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:
M'MnoTe3a 0 COCTOSIHUU C PE3OHMPYIOLWNMI BaNEHTHBIMW CBA3SIMUA.

Tema 5. KBaHToBbIN 3chdpekT Xonna. dneKTPOoHHbIe COCTOSIHUSA B MarHUTHOM rnone.
LlenouncneHHbi KBaHTOBbIN 3cpdpekT Xonna. [poO6HbIN KBaHTOBbIN 3dodpekT Xonna.

KONMIOKBUYM , MPUMEPHbIE BOMPOCHI:
Tembl 1-5

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:
L po6HbIiA KBAHTOBBIV 3d0CPEKT Xonna.
Tema . UToroeasi popma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

3ayeT B COOTBETCTBUM C NPUBEAEHHON Bbilie NPOrpaMMoii; caMoCcTosiITeNbHble paboThl,
doopMupyeMble Ha OCHOBE NpuBeaeHHON nuTepaTtypbl:

7.1. OcHoBHas nuTeparypa:

1. C.WN. Benos. Teopus cnnbHOKOPPENMPOBaHHbIX CUCTEM. Y4.-MeToA.nocobue. Kasanb, 2005, 18
cTp.

2. C.W. benos. VIHTerpanbl No TpaekTopusM A5t CIMHOBBLIX CUCTEM. Y4.-MeToA.nocobue. KasaHb,
2005, 14 cTp.

3. N3tomos 10.A., AHncumoB B.W. OnekTpoHHasa CTpyKTypa CoeanHEHWIA C CUNbHBIMU KOPPENALNsSMN.
- M.-MxxeBck: VIxXeBCcKkMiM MHCTUTYT KOMMBbIOTEPHbIX nccnenosaHui, 2008. - 376 c.

4. N3tomos, KOpuii Anekcarngposud. / HO. A. N3tomos, 3. 3. Kypmaes. BoicokoTemnepartypHble
CBEPXMNPOBOAHNKN Ha ocHOoBe FeAs-coeanHeHnin?U3g. 2-e, ucnp, n gon..?M.- Nxesck: UHCTUTYT
KOMMNbIOTEPHbIX UCccnenosaHuin: PerynapHas n xaotnyeckas auHamuka, 2010.7334 c.

7.2. lononHutenbHasa nureparypa:
1 A. Abpurkocos. OcHoBbl Teopun meTannos. Hayka, 1987.

2. 0. A. N3omos, M. U. KauHenbcoH, 0. H. CkpsbuH. MarHetnam KonnekTMBu3npoBaHHbIX
anekTpoHoB. dunamatnut, 1994.

3.E. Fradkin. Field Theories of Condensed Matter Systems. Addison-Wesley, 1991.

7.3. UHTepHeT-pecypcChl:

HoBas anektpoHHas 6ubnuoteka newlibrary.ru -
http://www.newlibrary.ru/genre/nauka/fizika/termodinamika__ statisticheskaja_f

MeToamnyeckmne matepuansl kadeapbl TP - http://www.kpfu.ru/main_page?p_sub=8205
Cant kadpenpbl Teopetudeckon comsnkn KPY - hitp://www.kpfu.ru/main_page?p_sub=5721
9BbC KHura®oHg - http://www.knigafund.ru
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O0P Ha www.twirpx.com - http://www.twirpx.com/files/#Category_42

8. MatepuanbHo-TexHMYeckoe obecrneyeHne AUCLMMNIIMHBLI/MOAYNSA COrNacHoO YTBePXAEHHOMY
y4yeGHOMY nnaHy

OcBoeHne ancumnnuHbl "Teopus CMNbHO-KOPPENMPOBaHHbLIX CMCTEM" Npeanonaraet NCNonb30BaHne
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

YyebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCLUMNAVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoteyHom cucteme "KnuradoHa", DOCTyn K KOTOPOW NPeaocTaBneH CTyoeHTaM.
ONeKTpoHHO-bmbnnoTeyHas cuctema "KHuradoHg" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4eOHO-METOANYECKON NMTepaTtypbl O By30B C
ycnosuem obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WPOKUIA 3aKOHHBI BOCTYN K HeoOx0auMbIM A5t 06pa3oBaTeNbHOMro NpoLecca U3aaHusiM ¢

MCMONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOIMIA 1 COOTBETCTBYET BCeM TpeboBaHmsIM HoBbix PIFOC
BIO.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpebosaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHntio 011200.68 "®Pusunka" n marnctepckon nporpamme Pusmka aToMoB N MONEKYN .
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