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Mporpamma ancumnnuHbl "Mukpockonmyeckue Moaenu B KoHaeHcupoBaHHbix cpepax”; 011200.68 ®duanka; npodgpeccop, A.H. (npodeccop)
EpemuH M.B.

Mporpammy oncumnnvHbl paspaboTan(a)(n) npodoeccop, a.H. (npodeccop) EpemuH M.B. Kacdbenpa
KBaHTOBOW 9NEKTPOHMKN 1 pagnocnekTpockonum OTaeneHne pagnogonankm n MHOOPMaLMOHHbIX
cuctem , Mikhail.Eremin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

- N3Y4YNTb OCHOBHbIE MEXaHM3Mbl 1 MOAENN ONCAHUS B3aUMOLENCTBUS, hOpMUMpYtoLLne on3nyeckme
CBOICTBA KOHOEHCMPOBAHHbIX Cpea, OCBOMTb OCHOBHbIE NMPUEMbl BbIBOAA 30PEKTUBHbBIX
CMUH-CNUHOBbLIX FAMUIbTOHNAHOB M ONepPaTopOB B3aNMOLENCTBUNS KBA3U4YaCTULL.

-NoNy4nTb NpencTaB/ieHNs O CyWeCTBYOWNX MOOENbHbIX MPpeacTaB/IEHNAX B TEOPUN
KOHOEHCNPOBAHHbLIX Cpen 1 yMeTb MNoJIb30BaTbCA NMN.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHas yuebHas aucumnnnHa BkntodeHa B pasgen " M2.6.1 MpodeccnoHanbHblii
obpaszoBartenbHoit nporpammbl 011200.68 Pursnka n oTHocuTCs K 6a3oBoi
(obwenpodpeccmnoHanbHom) yactu. OceamBaeTcs Ha 1 kypce, 2 ceMecTp.

OucumnnnuHa "Mukpockonuyeckme Mogeny B KOHOEHCUPOBaHHbIX cpenax” Bxogut B rpynny "@d"
npogoeccnoHanbHoro Lmkna noarotoskyv MarmcTpoBs

no HanpaeneHunto 011200.68 - "®unsunka" n sBnseTcs HeoOX0ANMOW AN NIYYEHNS B paMKax
MarmcTepckom nporpammbl "®ursnka KOHOEHCUPOBAHHOIO COCTOSAHUS "

N3yyeHne naHHO aucumnnvHbl 6a3upyeTcst Ha NOAroToBKe HakanaBpoB MO HAMPaBIEHMIO
011200.62 - "du3mka" no Kypcam BbICILIEN MATEMATMKE U3 LUKNa

"MaremaTnyeckuii 1 eCTeCTBEHHOHAYYHbIN LUMKN", N0 Kypcam obwel conankm (paspens:
"MonekynapHas omsnka", "SnekTpuyecTBo U MarHeTu3m",

"ATOMHasa ousnka", "dunsunka aToMHOro sapa 1 aneMeHTapHbIX Yactuu"), No Kypcam TeopeTnyeckom
dom3nkn (pasgensl: "OnekTpoamHammka",

"KeaHTOBas MexaHuka", "TepmoanHamuka. Ctatuctnyeckas pusnka. Pusunyeckas kmHetTmka"), no
Kypcy "®unamnka KOHOEHCMPOBAHHOIO COCTOSAHMS".

OCHOBHOW

3. KomneteHuuu obyuarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNNNHBI (QOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

PacwudcpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUn
OK-1
(OBUIEKYNbTYPHBIE CNOCOBHOCTBLIO AEMOHCTPUPOBATD YriNybneHHble 3HaHNSA B
KOMI‘IeT)éHLI,IXI/FID) obnactu MmateMatuKn N eCTECTBEHHbIX HayK
OK-5
(0bLekynbTypHbIE CNoCcoBHOCTbIO NOPOXAaTh HOBbIE NAEWN (KpeaTUBHOCTb)
KOMreTeHuun)
AK-1 CNocobHOCTbIO CBOOOAHO BnaneTb PyHAAMEHTaNbHBIMU
(NDOKECCHOHANTbHbIE pasznenamu omamnku, HeObXo0AMMbIMA ANS PELIEHNS
KOMMETEHLINM) Hay4HO-nccnenoBaTenbCkux 3anad (B COOTBETCTBUN CO CBOEMN
MarmcTepcKom nporpammon)
MK-2 CMOCOOHOCTLIO NCMNONb30BaTh 3HAHNS COBPEMEHHBIX MPOobnem
(npodhbeccmoHanbHble OU3NKN, HOBENLWMX OOCTUXEHUIA (PU3NKU B CBOEN
KOMMNeTeHunm) Hay4HO-UccnenoBaTenbCkon OeaTeNlbHOCTH
MK-9
(NDOMECCHOHATbHbIE CNOCOBHOCTbIO OPraHn3o0BaTh ¥ NIAHMPOBATL PUNYECKME
KOMMETEHLIAM) nccnepnosaHus I
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Mporpamma gucumnnuHel "Mukpockonmyeckne Mogenu B KoHAeHCUpoBaHHbIX cpenax”; 011200.68 dusuka; npogeccop, 4.H. (npogeccop)
EpemuH M.B.

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

-COBPEMEHHbIA TEOPETUYECKNIN YPOBEHb ONMUCAHNA OCHOBHbIX TUMOB B3aUMOLENCTBUIA CMIUHOBLIX U
opbuTanbHbIX MOMEHTOB B KOHAEHCUPOBAHHbLIX cpeaax;

- COBPEMEHHbIE METO bl 3KCMNEPUMEHTAIIbHbIX nccnenoBaHum;
- OCHOBHblE MUKpPOCKOnun4yeckne Mooenn B KOHOEHCPOBaAHHbIX cpenax .

2. IONXEeH yMeTb:

MPUMEHSITb COBPEMEHHbIE METOIbl TEOPETUYECKOro UCCNenoBaHNs KOHAEHCUPOBaHHbIX cpeq, a/s
pacyeToB NapaMeTpoB B3aMMOAENCTBIS CMIMHOB U 3aPS00B.

3. ONXEH BnaneThb:

HaBblkaM CUCTEMHOIo Hay4Horo aHanmn3aa r|p06neM (KaK NPUPOAOHbIX, TaK N FlpOC*)eCCI/IOHaJ'IbeIX)
Pa3nn4HOro ypoBHs CNOXHOCTU;

- HaBblKaMW aHann3a AOaHHbIX, NONY4YEHHbIX Pa3nM4HbiIMA 3KCNepMeHTalbHbIMU METOLAMU B
obnactu C*JVI3I/IKVI KOHOEHCNPOBAHHOIO COCTOAHUA.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:

NOHWUMAaTb OCHOBHbIE MEXaHM3Mbl 1 MOLENN ONUCaHUS B3aMOLEN-CTBUS, CpOpMVIpyIOI.LI,I/Ie
C*JVISVI‘-IGCKI/IG cBowncTBa KOHOEHCUPOBaAHHbIX cpen, OCBONTb OCHOBHbIE MPUeMbl pac4eTa BbiBOOA
SCpqoeKTI/IBHbIX raMmmniibTOHNaHOB CMUH-CMUHOBBIX rIAMWIIbTOHMAHOB 1 ONMepaTopoB B3aMMOLENCTBUSA
KBa3nM4acTuL.

-obnapatb TeopeTn4HeCkKMMn 3HaHNAMN O CyWEeCTBYHOWNX MOOE/b-HbIX NPeacTaBNeHNAX B Teopunn
KOHOEHCUPOBAHHbLIX Cpen 1 yMeTb MNMoJib30BaTbCA NMN.

-OPVEHTMPOBATLCS B CYLWECTBYOWMX MPUOANXKEHNAX U NPUOBPECTN HaBbIKW B NPAKTUYECKMX
pacyeTax.

4. CTpyKkTypa U cogepXxaHue OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuUL(bl) 72 yaca(oB).
dopMma NPOMEXYTOYHOro KOHTPONS ANCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYECTBO NS [OMNycKa K 3ayeTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBopuTenbHO" (YOO0B.);

54 6anna n meHee - "HeyLOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTtbl No AucuuniMHe/ MOAynto
TemaTnyeckuu nnaH gucUMnNaAuHbI/MoAaynNs

Buabl n yacobl
Paspgen ayauTopHown paborTbl,
Henens MX TPYAOEMKOCTb TekyLume chopMbl
N D.M&L(l.)v‘llr;:;v;‘ubl/ Cemecrpcemecma (8 uacax) yusne o
neKmenPaKTW-lecmenaﬁopaTopHue
3aHATUA paﬁoTH

Tema 1. MeTo
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Mporpamma ancumnnuHbl "Mukpockonmyeckue Moaenu B KoHaeHcupoBaHHbix cpepax”; 011200.68 ®duanka; npodgpeccop, A.H. (npodeccop)
EpemuH M.B.

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'“Knu“m:-:;%l/ CemecTp cemectpa (B yacax) \{(ompgt:mp
ony NexumnlPakTueckmellaboparopHole
u 3aHATUA pa601b|

Tema 2. KoHTponbHas
2.|CynepobmeHHoe 2 2-7 6 4 0 paboTta

B3aMMOLelnCcTBme

Tema 3. [lBoHoM ngﬁ;mi::oe
3.|06MeH. MonspoHHbIi 2 8-9 2 2 0 3”a aHue

agodpekT a

Tema 4. KoHTponbHas
4./CBepXnpOBOOHMKMN. 2 10-12 4 4 0 pabota

Teopus BKILL.

Tema 5. Mogenun ngﬁ;mi::oe
5.|nepexona metann- 2 | 1316 | 2 6 0 Qa aHne

ON3NEKTPUK. 8

Utoro 16 16 0

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. MeTon, KaHOHUYECKUX Npeobpa3oBaHU B TEOPUN BO3MYLLLEHUN.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

IhhekTMBHBIE ONEepaTopbl, COOTBETCTBYIOWME BTOPOMY M TPETbEMY NOpsaKaM TEOPUM BO3MYLLEHWIA.

Tema 2. CynepobMeHHOe B3auMOLEeNCTBme

JNIeKLMOHHOe 3aHsiTne (6 4yaca(os)):

MexaHn3Mbl aHTU- U PeppPOMarHMTHroro obMeHa B CoeANHEHUSIX NePEexXoHbIX METasNOB.
npaktnyeckoe 3aHsitne (4 4aca(os)):

Mognenv n MexaHm3mbl aHM30TPOMHbIX OOMEHHbIX B3aMOOEACTBIU

Tema 3. [,BoriHOM 06MeH. MonsipoHHbIN 3 ekT

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

J[1BOHON 06MeH. MMonsApOHHbIR adbdoekT

npaKkTundeckoe 3aHsitne (2 yaca(os)):

Mogaenb AByX MarHUTHbIX LLEHTPOB C NEPEeMEeHHOo BaNeHTHOCTbIo. Aanabatnyeckne noteHumanbl
Tema 4. CeepxnposogHuku. Teopusi BKLL.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

B3anmonenctene anekTpoHOB NPOBOANMOCTM Yeped none gpoHoHoB. Moaenb BKILL.
BbicokoTeMnepartypHble CBEPXMPOBOOHNKN

npakTudeckoe 3aHsitne (4 yaca(os)):

Teopema Kynepa. PeweHwne ypasHeHus BKL. PacyeT nnoTHOCTM cBEpxNpoBOAsILEro TOKA.
Tema 5. Mogenu nepexona metann- AManNeKTpuK.

JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):

Mogenb Maiepnca. Mogenb Xabbapna. CueHapuit MoTtTa

npakTnyeckoe 3aHsitne (6 4aca(os)):

BonHbl 3apsinoBbix nnoTHocTen. Onepatopbl Xabbapaa v ux ceoctea. Meton oyHKUMiA ['puHa.
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Mporpamma ancumnnuHbl "Mukpockonmyeckue Moaenu B KoHaeHcupoBaHHbix cpepax”; 011200.68 ®duanka; npodgpeccop, A.H. (npodeccop)
EpemuH M.B.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
N Paspen Cemect Hepens | camocTosTensHon [TpyA0eMKOCTb ;%%%:L:‘T’:;Ef:g;
AducumnnuHel pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. MeTopg
KaHOHMYeCKunX NoAroToBKa K o
1. 5 2 1 4 THbIV
npeobpasoBaHunii B YCTHOMY onpocy ye onpoc
Teopun BO3MYLLEHWUIA.
Tema 2. NnoAroToBka
2.|CynepobmeHHoe 2 2-7 |oomalHero 12 ggxg&;{se
B3auMoOencTene 3ajaHuns
Tema 3. [BorHoM
o noAroToBka K
3.|06MeH. MonAapoHHbIN 2 8-9 o?fe? oBKa 4 oTyer
adhcpexT y
Tema 4. NnoAaroToBka
4.|CBepxnpoBOLAHMKN. 2 10-12 (momawHero 12 ggxaa:Jmng
Teopusa BKLL. 3apjaHuns
Tema 5. Mogenu NnoAroToBka K
5.[nepexona metann- 2 13-16 |KOHTpONbHOM 8 Kgg;gganaﬂ
LNANEKTPVK. pabote P
NTtoro 40

5. 06pasoBaTeanb|e TeXHONOrMu, BKNoYasi UHTEpakTUBHbIe OOpPMbI 06yqe|-|m|

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. MeTon KaHOHMYECKUX Npeobpa3oBaHMi B TEOPUM BO3MYLLLEHUN.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

OnepatopHas goopma TeOPUIN BO3MYLLEHWIA.

Tema 2. Cynepo6bMeHHOEe B3aMMOLENCTBME

JoMallHee 3ajaHve , NPUMepHbIE BONPOCHI:

PaccunTtatb MaTpryHble aNEMEHTbI ornepaTtopa aHTUCUMMETPUYHOrO OOMEHHOrO B3aUMOAENCTBUS.
Tema 3. O,BoiHOM 06MeH. MonsipoHHbIN 3adhpekT

OTYeT , NPUMEPHbIE BONPOCHI:

OcobeHHocTn ¢hasosoit guarpammbl LaMn1-xSrxO3

Tema 4. CeBepxnpoBogHuku. Teopusi BKLL.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

Haiitu BbipaxkeHne Ans NMOTHOCTU CBEPXNPOBOASAWErO TOKa B MPUONNXKEHNN CUITbHOW CBS3N.
Tema 5. Monenu nepexopna Metann- oUINEKTPUK.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

HOwnaroHannsauns MogenbHbIX raMUbTOHWAHOB. YpaBHeHMs ons napameTpa nopsaka.

MpumepHble BONPOCHI K 3a4eTy:
Bonpocbi:

1. Mogenb KMHeTU4eckoro 0bMeHHOro B3aMmMoaencTems
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Mporpamma gucumnnuHel "Mukpockonmyeckne Mogenu B KoHAeHCUpoBaHHbIX cpenax”; 011200.68 dusuka; npogeccop, 4.H. (npogeccop)
EpemuH M.B.

2. MexaHn3M cpeppoMarHMTHOro 06MEeHHOro B3auMoaencTeust
3. Baaumogenctene OaanowmvHckoro-Mopun

4. [1BOiHOIA 0OMEH.

. Teopema Kynepa

. Mogenb BKLU

. OcobeHHOCTU BbICOKOTEMMEPATYPHbBIX CBEPXMNPOBOAHNKOB.
. Mogenu nepexona metann-ananekTpuk

(63}

O 00 O»

7.1. OcHOBHas nuTteparypa:

1. Mukpockonuyeckme MoAeNN B KOHOEHCMpPOBaHHbIX cpendax. M. B. EpemuH, YyebHoe nocobue KIY,
2011, 112c.

http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc
2. Abpukocos A.A. OcHosbl Teopun metannos M. duamatnur. - 2010. - 600 c.
http://e.lanbook.com/view/book/2093/

3. BopucéHok C.B., KoHopatbes A.C. KBaHTOBas ctatuctnyeckas mexanuka. M.: duamatnut, 2011.
- 136 c.

http://e.lanbook.com/view/book/2672/

7.2. lononHutenbHasa nuteparypa:

1. KBaHTOBas Teopusa napamarHetmama. KoHcnekT nekumin/. Mankun b.3.// 3-8o K®Y, 2006, 83 c.
Ckauarb: http://kpfu.ru/portal/docs/F800871619/quant_theory_param.pdf

2. ONEeKTPOHHbIA NapamarHUTHbIA Ppe3oHaHC MOHOB NepexofHblx rpynn, Tom. Il / A. Abparam, b.
Bnunu, Towm. Il, Mup, Mockea, 1973, 349c

7.3. UHTepHeT-pecypcChbl:

apxmB nybnukauwnii no cusuke - http://xxx.lanl.gov/find/cond-mat
MHdpopmMaumoHHbiin BronneTteHsb - http://perst.issp.ras.ru
Mwukpockonudeckue mogenu BTCIT - http://www.nano-journal.ru
CnpaBo4YHKK MO KPUCT. CTPYKTypaMm - hitp://www.crystallography.net
Tabnuubl 3-j cMBONOB - http://www.svengato.com/threej.html
Tabnuubl 6-j cmBonoB - http://www.svengato.com/sixj.html

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYS)

OcBoeHve gncunnnuvHbl "Mukpockonuyeckne Mogenu B KOHOEHCUPOBaHHbIX cpenax” npeanonaraert
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

Y4yebHo-MeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HaNN4un B
3NEKTPOHHO-bMbnnoTeyHol cucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpoHHO-6MbnnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy LMGPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NuTepaTypbl 4ns By30B C
ycnoeuem obs3atenbHoro cobnoaeHns aBTopckmx U cMexHblx npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbI [OCTYN K HE06X0AUMbIM A5 0bpa3oBaTenbHOro Npouecca N3naHusm ¢
MNCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIrOC
BIMO.

NekumoHHas ayantopums, cnpaBoyHMKK, NIHTEpHEeT.
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Mporpamma gucumnnuHel "Mukpockonmyeckne Mogenu B KoHAeHCUpoBaHHbIX cpenax”; 011200.68 dusuka; npogeccop, 4.H. (npogeccop)
EpemuH M.B.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHno 011200.68 "duanka" n marnctepckorn nporpamMmme TeopeTndeckas n MatemaTnyeckas
donsuka .
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Mporpamma gucumnnuHel "Mukpockonmyeckne Mogenu B KoHAeHCUpoBaHHbIX cpenax”; 011200.68 dusuka; npogeccop, 4.H. (npogeccop)
EpemuH M.B.

ABTOpP(bI):

EpemuH M.B.

" 201 __r.
PeueH3eHT(bl):

v 201 __r.
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