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Mporpammy avcumnnuHbl paspabotan(a)(n) aoueHTt, K.H. HegoneknH O.B. Kadgoenpa obuweit domamku
Otnenenune dousnkn , Oleg.Nedopekin@kpfu.ru ; 3amectutenb anpekTopa MHCTUTyTa ounsnkm
Taopckun O.A. Oupektopat UHcTtutyTa comaunku UHCTUTYyT cpuaunkm , Dmitry. Tayurskii@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamu ocsoeHnsa gucumnnmHel M2.B3 "KBaHTOBas Teopmnsa marHeTu3ma" aBnsoTca n3yvyeHue
COBPEMEHHbIX MPEeACTaBNEHN O NPUPOLE MarHeTU3Ma TBEPLAbIX TeN C TOYKN 3PEHUS KBAHTOBOM
Teopun, Nony4yeHne HaBblkoB PaboTbl C COBPEMEHHbLIMU TEOPETUYECKUMN METOAaMK ONMCaHNS
CBOWCTB CUCTEM MarHUTHbIX MOMEHTOB, 3HAKOMCTBO C (OU3NYECKUMN OCHOBaMUM 3KCNEPUMEHTaNbHbIX
METOOUK N3MEPEHUS MArHUTHOW BOCNPUNMYNBOCTM U HAMarHUYEHHOCTU, NONy4YEHNe 3HaHNIA O
KNacCuyeCckmnx n COBPEMEHHbIX 9KCNEepPUMEHTAalbHbIX pe3ynbTaTax Nno MarHUTHbIM CBOMCTBAaM TBEPAbIX
Ten.

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

[aHHas yyebHas gucuunnnHa BkntodeHa B pasgen " M1.B.1 ObweHay4yHbln" OCHOBHOWA
obpaszoBartenbHoit nporpammbl 011800.68 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

OucumnnnHa M2.B3 "KBaHToBas Teopus MarHetuama" BxoauTt B 6ok "BapuatmeHas 4actb"
NpPogeCCnNoHaNbHOro Lmkna noarotoskyu Marnctpos rno HanpasneHuto 011200.68 - "dusuka" n
SABNSETCS HEOOXOAMMOW AN N3YHEHUS B paMKax MarmcTepckoi nporpamMmbl "duanka MarHUTHbIX
asneHnin" (bnok M2).

N3yyeHne pnaHHo ancumnnmHbl 6a3upyeTcst Ha 6akanaBpCckoi NOArOTOBKE MO HAMPaBNEHMIO
011200.62 - "®du3nka" no Kypcam BbiClLEN MaTemMaTturke 13 uukna "Maremarmyeckui n
€CTeCTBEHHOHayYHbI UMKN", No Kypcam obuwei donaukn (pasaensl: "MonekynsipHas domamka”,
"ONeKTPMYEeCTBO 1 MarHeTu3m", "AToMHas pusuka”, "dursrka aTOMHOro s4pa 1 aneMeHTapHbIX
yacTtuu'"), No Kypcam TeopeTnyeckon punamnkm (pasgensl: "OnekTpoguHammka”, "KsaHtoBas
mexaHuka", "TepmognHamuka. CtatucTnyeckas pusuka. dusunyeckas kmHeTrnka"), no Kypcy
"dunsrka KOHOEHCNPOBAHHOIO COCTOSHNS".

OCHOBHbIE MONOXEHNS AUCUUMANHBI AONXHbI OblTb MCNONb30BaHbI CTYAEHTaMX B AaNbHERLWEM Npu
NPOXOXOEHUN Hay4YHO-UccnenoBaTenbcko npakTnky (M.3) 1 B Hay4HO-UccnenoBaTenbckoi pabote
B paMKax Marmctepckon nporpammbl "®dusnka MarHUTHbIX SBREHUA".

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMon KoMneTeHLUN
K-1
O CNOCOBHOCTBLIO AEMOHCTPUPOBATL YrNybneHHble 3HaHNS B
(OBuwekynbTypHbie obnactu MmateMatuKy N eCTECTBEHHbIX HayK
KOMMeTeHuun) y
k-1 CNoCcobHOCTb MCNONb30BaTh HAa30BblE TEOPETUHECKNE 3HAHUS
(MpocheccnoHabHLIe NS peleHns NpogeccrnoHanbHbIX 3auaq'p
KOMMeTeHuun) P P ’
MK-2 CNOCOBHOCTb NPUMEHATL HA NPaKTUKe 6a30Bble
(MpocheccmonantHbie n OcpeCCI/IOHa}'IFI):HbIe HaBbIKW; P
KOMMeTeHuunn) P ’
nK-7 crnocobHocTb cBOOOOHO BNageTb NPOdEeCCOHaNbHbIMU
(npodheccunoHanbHbie 3HaHUSAMU ONS aHanM3a U CUHTe3a PU3n4eckor nHopmaunm
KOMMeTeHuunn) (B COOTBETCTBUM C NPOCOUIEM NOATOTOBKN);
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-5
(0bLweKyNnbTypHbIE CMoCcOBHOCTb NOPOXAaTh HOBblE NOEMN (KPeaTUBHOCTD);
KOMMeTeHuunm)
OK-7 CMOCOBHOCTBIO aaanTMPOBaTbCS K UBMEHEHMIO HAayYHOro U
Hay4YHO-NPOM3BOACTBEHHOMO N NN CBOEM
(OBILEKyNbTYPHbIE ay4HO-NpOVN3BOACTBEHHOrO NPOChHUNS CBOE
KOMMETEHLIAN) NPOECCUOHANBHOM AESTENBHOCTH, K UBMEHEHNIO
COLIMOKYNbTYPHbIX 1 COUMasbHbIX YCNIOBUIA OESTENbHOCTY;
MNK-6 cnocobHOCTbIO CBOOOAHO BNageTb pasnenamm onsmku,
(npodpeccunoHanbHble HeobX04MMbIMU AN1S1 PELLEHUS] HAyYHO-UHHOBALMOHHbIX 3a4ad (B
KOMMNeTeHL M) COOTBETCTBUMN C NPOOMIEM NOATOTOBKN);

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

COBpeMeHHbIVI TeOpeTI/ILIeCKI/IVI ypoBEHb ONMCaHNA MarHUTHbIX CBOWCTB KOHOEHCUNPOBAHHbIX Cpen;

- TeopeTnyeckme oCHOBbl COBPEMEHHbIX 3KCNMepnMeHTalbHbIX METO00B UCCTEenoBaHNA B obnactu
MarHeTnimMa KoOHOeHCMPOBAHHbIX Cpen,;

- OCHOBHbIE Knaccun4eckmne n coBpemMeHHble 3KCnepmnMeHTalibHble pe3dynbTaTtbl MO MarHATHbIM
CcBOWCTBaM TBEpPObIX TEN.

2. DONIXEH yMeTb:

NPUMEHATb COBPEMEHHbIE METOAbl TEOPETUNYECKOIo nccnenosaHmsa MmarHeTm3ama KOHOeHCNpPOBAHHbIX
cpen ond pacyeTos MarH1UTHOW BOCNpMMNMYMBOCTN N HaMarHM4eHHOCTN CUCTEM MarHUTHbIX
MOMEHTOB.

3. OONXEH BnaneThb:

HaBblKaMy CUCTEMHOI0 Hay4YHOro aHanuaa npobnem (kak NPUPOLOHBIX, TaK 1 NPOECCUOHANbHBIX)
PasnMYHOro YPOBHS CIOXHOCTU;

- HaBblkamy paboTbl C OCHOBHbIMM TEOPETUYECKMMM METOAAMW B 0ONACTM MarHeT13ma
KOHIOEHCMPOBaHHbIX Cpel N COBPEMEHHOW Hay4YHOW nuTepaTtypon.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
K MPYMEHEHWMIO NMONYYEHHbIX 3HAHWIA AN ONUCAHUS PeasbHbIX (OU3NYECKMX CUCTEM

4. CTpyKTypa u cogepxaHve AUCLUMNINHLI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLIMMINHBI 3a4€eT BO 2 CEMECTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs [OMnycKa K 3ayeTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAYNS
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Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Hepens MX TPYAOEMKOCTb Tekywime coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTp cemectpa (B yacax) KOHTponsi
Nekuun MpakTnyeckuelllaboparopHbie
3aHATUA pa601b|
oMmallHee
Tema 1. MarHuTHble A
1. MOMEHTbL. 2 1,2 4 2 0 3apaHve
Tema 3. MarHuTHble
CBOWCTBA CUCTEM -
3.|HeB3anMO0eNCTBYIOWMX 2 3,4 4 2 0 yCTHBIV Onpoc
NoKann3oBaHHbIX
MOMEHTOB.
Tema 4. MarHuTHble
cBoOWcTBa cmcTeM cnabo JomallHee
4.|B3anMO0EeNCTBYIOWMX 2 5,6 4 2 0 3anaHve
NoKann3oBaHHbIX
MOMEHTOB.
Iﬁgfeﬁ- MarHeTnam foMalHee
. o 2 7 1 4 HU
5 CUIbHOB3aMMOENCTBYOWLMX 89,101 8 0 sanahne
MOMEHTOB.
Tema 6. MaruuTHble
CBOWCTBA CUCTEM C YCTHbI ONpocC
6. MArHUTHEIMY 2 |11,12,13| 6 2 0
NPUMEecsaMN.
Tema 7. CnuHoBblE YCTHbIA ONpocC
7. cTeKNa. 2 14-18 6 4 0
Tema . Itorosas 5 0 0 0 3aver
" |doopma KoOHTpOnsA
Ntoro 32 16 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. MarHUTHble MOMEHTbI.
neKumnoHHoe 3aHsitTne (4 yaca(os)):

MoHATME 0 MarHNTHOM MOMeHTe. OpbUTanbHLIA Y CMMHOBBIA MArHUTHBLIA MOMEHTbI. [JManekTpuku:
MOLesb NI0KaNN30BaHHbIX MarHUTHbIX MOMEHTOB. MeTannbl: Moaenb AenoKann3oBaHHbIX MarHUTHbIX
MOMEHTOB, KONNEKTUBU3NPOBAHHbIE 3/1IEKTPOHbI. B3anmMonencTene MarHUTHbIX MOMEHTOB C
BHEWHUMM nonsamMn. HamarHmyeHHocTb. BocnpummMumsocTb. Baanmonenctene MarHUTHbIX MOMEHTOB
mex ay coboin. dunonb-gunonbHoe B3anmoneinctane. ObMeHHoe B3anmonencTeune elizeHbepra.
CynepobmeH.

npakTudeckoe 3aHsitne (2 yaca(os)):

O606weHHas BocnpumMumBocTb. CooTHoweHus Kpamepca-KpoHuHra.
dnykTyauMoHHO-aMccunaumnoHHas Teopema. CootHoweHne OHcarepa. 3d-anekTpoH B KyOn4eckom
Kpuctannuyeckom none. MloH Ce3+ B kpuctannmyeckom none cummetpun D2.

Tema 3. MarHuTHbIe CBOWCTBa CUCTEM HEB3aMMOAEeNCTBYIOLLLUX JTOKANIM30BaHHbIX MOMEHTOB.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

HunamarHntHas BocnpummMymBoCTb. [NapamarHutHas socnpunMynsocTb JlaHxeseHa n BaH ®dneka.
TemnepatypHas 3aBUCUMOCTb MarHMTHOM BOCNPUMMHYMBOCTN. 3akoH Kiopw.

npakTnyeckoe 3aHsitne (2 4aca(os)):

BocnpuumunsocTb JlaHxeseHa n BaH ®neka. 3akoH Kiopw.

Tema 4. MarHUTHble CBOWCTBaA CMCTEM cnabo B3auMOLENCTBYIOLLUX NIOKaIN30BaHHbIX
MOMEHTOB.
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

INNokannsoBaHHble MArHNTHbIE MOMEHTLI. Teoprsi MONEKYNAPHOro nons. deppomMarHeTnam.
Temnepatypa Kiopu. AHTugoeppomarHetnam. Temnepartypa Heens. [r'enumarHeTvku.
deppumarHeTkn. MarH1THble CBOMCTBA BONIM3KM TeMnepaTtypbl nepexoia B ynopsL04eHHOe
coctosiHne. Mogenb ManHra n mogens MelizeHbepra B NpubAnXeHn MONEKYNSPHOro nons.
[MpencraeneHne o KpUTUYECKUX sBneHnsx. Kputmndyeckune nHaekcol. Mogenb CMHOBBIX BOMH.
MpubnunxeHne XoncteHa-Npumakosa ang mogenu endeHbepra. HamarHMyeHHOCTb
rei3eHbeproBckoro peppomarHeTmka npu HU3KUX Temneparypax. BnusHmue cnnH-BoNHOBbIX
B3anmogeicTeuii. MNMapameTpuyeckoe Bo3byXaeHNE MarHOHOB. AHTUGDEPPOMArHUTHbIE MArHOHbI.
HenvHenHble adbhekTbl B aHTUDeppoMarHeTname n coeppumarHetname. lNoHsatne o
MarHumTocTatm4yecknx mogax. [lenokannsoBaHHble MarHUTHble MOMEHTbI. Teopus hepMmn-XnaKkocTu.
deppomMarHeTukKn ¢ KONNeKTUBN3NPOBAHHBIMY 3NTIEKTPOHAMMN B pamMkax Teopun oepMn-XnaKkocTu.
MeTon MonekynsapHoOro nons Ang CUCTEM KONIEKTUBM3NPOBaHHbIX anekTpoHoB. Moaenb CToHepa.
deppomarHeTnsm 1 aHTUPeppoOMarHeTU3m KonneKkTMBU3NPOBaHHbIX 3/1EKTPOHOB. BOnHbI crnivHoBO
nnotHocTn. Mooenb Xabbapnaa.

npakTudeckoe 3aHsitne (2 yaca(os)):

HunamarHetnsm JlaHpay. Kputnyeckne napametpol. Pacyet yposHen JlaHpay. PacyeT cnnHoBow
KOPPENSILUMOHHON COYHKLIMKN N1t CUCTEMbI IOKANIM30BaHHbBIX MAarHUTHBIX MOMEHTOB BONN3N
KpUTUYeCKOn Temnepatypbl. MeTon BTOPUYHOIO KBAaHTOBAHWS ONs rada CBOOOAHbIX 3N1EKTPOHOB.
Pacuetbl B pamkax mogenn CtoHepa.

Tema 5. MarHeTU3M CMCTEM CU/IbHOB3aMMO4ENCTBYHOLLLUX MOMEHTOB.
JNIeKLMOHHOe 3aHsiTne (8 4aca(oB)):

JlokannsoBaHHble MArHNTHbIE MOMEHTLI. Teopnsi MONEKYNAPHOro rnons. deppomMarHeTnam.
Temnepartypa Kiopu. AHTudgoeppomarHetnam. Temnepartypa Heens. ['enumarHeTvku.
deppumarHeTnkn. MarHuTHble CBOMCTBa BONM3M TeMnepaTypbl Nepexona B ynopsnoYeHHoe
coctosiHme. Mogenb N3uHra n mogens MeideHbepra B NpubAnNXeHUn MONeEKynspHOro nons.
[MpencrtaBneHme o KpUTUYECKNX aBneHnsx. Kpntnyeckme nHaekcobl. Mogenb CAMHOBBLIX BOSH.
MpunbnunxeHune XoncteHa-MNpumakosa ons mogenu einseHbepra. HamarHM4eHHOCTb
rei3eH6eproBCKOro oeppomMarHeTka npu HA3KMX Temnepartypax. BnnsHme cnvH-BONHOBbIX
B3avmonencTeui. [lenokannsoBaHHble MarHUTHbIE MOMEHTbI. Teopus qoepMn-XnaKoCTu.
deppomMarHeTnkn ¢ KoNnekTMBN3NPOBaHHbIMK 3NTIEKTPOHAMMN B pamMKax Teopun oepMn-XnaKkocTu.
MeTon MONEKynapHOro NoNs Ans CUCTEM KONEKTUBM3NPOBAHHbIX 9nekTpoHoB. Moaenb CToHepa.
deppomMarHeTnam n aHTUpeppomMarHeT3mM KONNEKTUBU3NPOBAHHbBIX 3/1EKTPOHOB. BONHbI CNMHOBOM
nnotHocTn. Mopenb Xabbapna. MNapameTpuyeckoe Bo30yXaeHNE MarHoHOB. AHTUGDEPPOMArHUTHbIE
MarHoHbl. HennHerHble adpdpekTbl B aHTUdoeppomarHetname n goeppumarHetuame. [NoHstue o
MarHMTOCTaTM4YEeCKNX MOLax.

npaktnyeckoe 3aHsitne (4 4aca(os)):

MpeobpasoBaHne XoncTerHa-MNprmakoBa. TennoeMkocTb MarHoHoOB. CrvH-BONHOBAsA TEOpUs - y4et
AVNONb-AUMNONBHOrO B3anMoaencTems. MeTon BTOPUYHOrO KBaHTOBaHUS Ons ra3a CBOOOAHbIX
9nekTpoHOoB. PacyeTbl B pamkax mogenn CTtoHepa.

Tema 6. MarHUTHble CBOMCTBA CUCTEM C MarHUTHbIMWU NPUMECSIMU.
NeKuMoHHoe 3aHsitne (6 4yaca(os)):

MarHuTHble NPUMECH B MarHUTHbIX AnManekTpukax. JlokannsoBaHHble MarHOHbl. Pe3oHaHCHbIe
COCTOSIHUSA. MarHuTHble NpUMecK B HeMarHnTHbIX MeTannax. Mogenb AHgepcoHa. ekt KoHao.
Baaumopencteue PKKIW. JlokanbHble MarHUTHblE MOMEHTBI B MeTannax. duanektpukn MoTTa.
Mepexon meTann-amanekTpuk. s-d unu s-f obMeHHas mogens.

npaktnyeckoe 3aHsitne (2 4aca(os)):
Pacyetbl B pamkax mogenu AHgepcoHa.
Tema 7. CnnHoBbIE cTeKNa.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

CnyyaiHbii o6meH. Mogenb Saapaca-AHOepcoHa. 3amopaxmvBaHue cnmHoB. JlonrospemMeHHas
penakcaums BOCMPUMMYNBOCTU. SppekTbl cTapeHns. Mogenb pennuk.

npakTudeckoe 3aHsitne (4 yaca(os)):
Mognenb pennuk.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTtositenbsHoM [TpynoeMKOCTh z‘:ﬂ%‘g:;;?:;gzg;
AducumnnuHel P cemecTpa pabortbl (B yacax) 260TbI
CTYLEHTOB P
NOAroTOBK
1 Tema 1. MarHuTHble > 190 ugﬂazgerc? 8 JomalHee
‘IMOMEHTDI. ’
ome 3anaHms 3apaHve
Tema 3. MarHuTHble
CBOWCTBA CUCTEM NOArOTOBKA K
3.|HeB3anMoOencTByOLWMX 2 3,4 CTHOMY OMDOC 8 YCTHbI ONpocC
NOKann30oBaHHbIX y y onpocy
MOMEHTOB.
Tema 4. MaruutHble
CBOWCTBA CMUCTEM CN NoAroToBK
. acuctem ¢ abo OAroToBKa noMalHee
.|B3anmonencTBeyowmx 2 5,6 |oomalHero 10 3ananmne
NOKaNM30BaHHbIX 3afaHuns
MOMEHTOB.
Tema 5. MarHeTnam
noarotoeka
NCTEM
5. [cMcTe N 2 |7,8,9,10 |nomawHero 12 |pomailHee
CUIbHOB3aNMOOENCTBYOWMX sananms 3apaHue
MOMEHTOB.
Tema 6. MaruutHble
CBOWCTBA CUCTEM C noaroToBka K o
. 2 |11
6 MarHUTHbIMMK 1 2’13yCTHOMy onpocy 10 ycTHEI onpoc
npUMecamu.
Tema 7. CnuHoBble noaroToeka K o
7. ' 2 14-1 12 THbIW On
cTekna. 8 YCTHOMY Onpocy ye onpoc
NTtoro 60

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

KayecTBO 06y4eHMs [oCTUraeTcs 3a CHeT UCNOMb30BaHMs cneaytolwmx doopM yuebHoi paboThbi:
NeKummn, NpakTUYeckmne 3aHsATus, camocTosiTenbHas paboTa cTyaeHTa (BbiNONHEHNE UHAMBUAYaNbHbIX
LNOMAWHNX 3a8aHnin), KOHCYNbTauuu.

KoHcynbTauum npoeoastcsi B 0603Ha4YE€HHOE B pacrnncaHuy Bpems 1 B pexume "online".

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboThbl CTYAEHTOB

Tema 1. MarHuTHbie MOMEHTbI.
JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

CootHoweHns Kpamepca-KpoHuHra. ®nykTyaunoHHo-anccunaunoHHas reopema. CooTHoweHme
OHcarepa.

Tema 3. MarHUTHble CBOUCTBA CUCTEM HEB3aMMOLENCTBYIOLLUX JIOKAIM30BaHHbIX MOMEHTOB.
YCTHbI ONPOC , NPYMEpPHbIe BOMPOCHI:

MapamarHuTHas BocnpumMumnBocCTb JlaHxeseHa n Ban ®dneka. TemnepaTtypHas 3aB1CUMOCTb
MarHUTHOM BocnpuMMYmMBOCTU. 3akoH Kropw.

Tema 4. MarHUTHbIe CBOUCTBa cCUCTeM cnabo B3auMo,0eMCTBYIOLLLUX IOKANIM30BaHHbIX
MOMEHTOB.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

PacyeT cnMHOBOW KOPPENSILMOHHOM COYHKLUMW A1 CUCTEMbI TOKANM30BaHHbIX MAarHUTHBIX MOMEHTOB
BOMM3UN KPUTMHECKOW TEMMepaTypb!.

Tema 5. MarHeTM3M cuCTEM CU/IbHOB3aUMOEeMCTBYIOLLLUX MOMEHTOB.
LoMallHee 3afnaHue , NpUMepHbIe BOMPOCHI:

MeTon BTOPUYHOro KBaHTOBaHUSA Ons rasa cBOOOAHbIX 3NEKTPOHOB. PacyeTbl B pamMkax Mogenu
CrtoHepa.

Tema 6. MarHUTHble CBOMCTBA CUCTEM C MarHUTHbIMU MPUMECSIMU.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Mogenb AHgepcoHa. ekt KoHao.

Tema 7. CnnHoOBbIe CTeKNa.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Mognenb OaBapaca-AHgepcoHa. Mogenb pennuk.

Tema . UToroBas coopma KOHTpoOns

MpuMepHbIe BONPOCHI K 3a4eTy:

XapakTepHble 3HEPTMN MArHUTHbIX B3anMoaencTauii. OnpeneneHns MarHMTHOro MOMeHTa 1
HamMarHM4YeHHOCTN.

O606LweHHast BOCNpUMMYMBOCTb. COOTHOWEHNS
Kpamepca-KpoHura,dnykTyalumoHHO-anuccmnaumoHHas Teopema, cootHoweHne OHcarepa.

B3anMoneicTBMs MarHUTHLIX MOMEHTOB: CMWH U CNMH-0pbuTanbHOe B3auMoaencTeue,
B3aMMOOEeNCTBNE C BHEWHNUM OOHOPOLHbLIM MONEM, KBaApPynonbHOE B3aUMOLAENCTBME, CBEPXTOHKOE
B3auMooencraeme.

BnusaHue ANEKTPUNYECKOro Kpuctain4eckoro nons - MoHbl nepexogHbiX METANIOB U
penko3emMesibHbl€ NOHbI.

Jvnonb-ounonbHoe B3anmonencteme. ObmeHHoe B3aumogelictene. ObMeHHOe B3aMOOENCcTBME B
MOneKyne Bogopoaa.

CnunHOBbIM raMUIbTOHWAH - UOHbI nepexonHblx MeTanyioBs 1N peako3emMesibHble NOHbI.

Cratnyeckas BOCMPUNMYMNBOCTb HeB3aVIMO,D,eVICTBy}OLI.I,VIX CNCTEM - NOKaNnM30BaHHbIE MOMEHTbI.
JdnamarHetnam, napamarHeTn3m MOHOB U penkKo3emesibHble NOHOB.

Crartumyeckas BOCNPUMMHYMBOCTb HEB3AUMOLENCTBYOWMX CUCTEM - OE/10KANN30BaAHHbIE MOMEHTDI
(meTtannbl). OuamarHetnam JlaHpay, agodpekT ne ['aasa-saH AnbdbeHa, KBaHTOBbIN agpdoekT Xonna.

Crartumyeckas BOCNPUMMHYMBOCTb HEB3AUMOLENCTBYIOWMX CUCTEM - OE/10KANN30BaAHHbIE MOMEHTDI
(meTannbl). NapamarHeTnam Naynu.

Cratnyeckas BOCNPUNMYMBOCTb B3aMMOAEACTBYIOWMNX CUCTEM - IOKAN30BAHHbIE MOMEHTbI.
Bbicokne Temnepatypbl, NpubnmxeHne cnyyariHblx ¢oas, pacxoanMOCTb MarHUTHOM
BOCHpMUMYMBOCTU. DeppomMarHeTnam, aHTudeppomMarHeTnam, peppuMarHeTnam.

CraTtmyeckas BOCNPUMMHYNBOCTb B3aUMOAENCTBYIOWMNX CUCTEM - TOKANN30BaAHHbIE MOMEHTLI. Huuakune
Temnepartypbl, NPUGANXEHNE MONEKYNSIPHOMO MONS.

Cratmyeckas BOCNPUMMHYMBOCTb B3aUMOL4ENCTBYIOWMNX CUCTEM - TIOKANIM30BaAHHbIE MOMEHTHI.
Temnepatypbl B6nn3un Tc. KoppensumoHHas anuHa, none OHcarepa, KpUtn4eckne NHOEKCHI.

Teopus Nanaay da3oBbix Nepexonos BTOPOro poaa, METo PEHOPM-Tpymmbl.

CnunHoBble BONHbI. MpeobpasoBaHune XoncteHa-MNMprmakoea. TennoeMkocTb MarHoHoB. MarHoHHbIe
B3aMMOOEeNCTBUS.

Teopus PepMn-XnaKocTu ons Metannos.
Mogenb CToHepa.
Mepexon MotTa n monens Xabbapna.
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7.1. OcHOBHas nuTteparypa:

1. Abpukocos A.A. OcHoBbl Teopuun Metannos M. dunsmarnut. - 2010. - 600 c.
http://e.lanbook.com/view/book/2093/

2. BopucéHok C.B., KoHgpatbes A.C. KBaHTOBas ctatuctnyeckas mexaHuka. M.: duamatnut, 2011.
- 136 c. http://e.lanbook.com/view/book/2672/

3. AMuHoB, J1.K. [nHammka n KUHeTNKa aNeKTPOHHbIX U CIMHOBbLIX BO30YXXAEHWIA B MapaMarHUTHbIX
kpuctannax / J1. K. AMuHoB, B. 3. MankuH.?KasaHb: 13a-80 KasaHckoro rocya. yH-1a, 2008.7217 c.
http://kpfu.ru/docs/F1917339624/DynamicsSpinParamagnets_Aminov_Malkin.pdf

7.2. [lononHutenbHasa nuteparypa:

Nekumm no marHeTnamy, boposuk, Esrenunin CtaHucnasosuy;Epemerko, Buktop
BaneHTtnHoBMY;MunsHep, Abpam ConomoHosu4, 2005r.

ONeKTpmnyecTBo 1 marHeTnsm, Mareees, Anekcen Hukonaesuy, 2010r.

3. MatyxuH B.J1., Epmakos B.J1., ®dusunka teepporo tena. spatenscrtso: "llaHb", 2010, 224 c1p.
http://e.lanbook.com/books/element.php?pl1_id=262

7.3. UHTepHeT-pecypcChbl:

Joint Quantum Institute - http://jgi.umd.edu/

NHcTuTyT TeopeTnyeckon cpmaunkum um J1. 1. JlaHgay. CekTop KBAHTOBOW ME30CKOMUKN -
http://gmeso.itp.ac.ru/

MarHuTonnacTtbl U MarHUTHble CUCTEMbI - hitp://www.valtar.ru/index.htm
Hayka n xu3Hb - http://www.nkj.ru/
dusnyeckas sHumknonegus - http://www.femto.com.ua/index1.htmi

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbBI(MOAYNS)

OcBoeHune gncumnnuHbl "KBaHToBas Teopwus mMarHetnsma" npeannonaraeTt UCnonb3oBaHUe
cnepnywouero MmatepmalibHO-TEXHNHECKOro obecneyeHuns:

YyebHo-MeToAMYeCKasa nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatenbcrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "JlaHb" BkioYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTsa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXe 3NeKTPOHHbIE BEPCUN
NeproanYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. O6C
N3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N3LaHNSM Mo MakCUManbHOMY KOMHYECTBY NPOGUIbHBIX HANPaBNEHWIA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

JlekumoHHble 1 npakTuyeckne 3aHATUS NPOBOLASATCS C UCMONb30BAHMEM MYNbTUMEANIAHOIO
KOMMNnekca, MO3BONSAIOWEro Harns4HO NonyyYatb CTyLeHTaM BCIO HEOOX0AUMYO MHCPOPMALIMIO.
Matepwuanbl Kypca nekumii, 3afaHns ons npakTUHecKnx 3aHATUIA 1 CaMOCTOSITENbHOM paboThl
pasMelLeHbl B UHTepHeTe Ha canTte NHcTuTyTa dusmnku.

Mporpamma coctaeneHa B cootBeTcTBUn ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NaaHoM no
HanpasneHnto 011800.68 "Pagunocduamka"” n marmctepckon nporpamme KsaHtosas paanodomsnka .
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