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MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3amectTuTenb AUPeKTopa nNo obpasoBaTeNbHO
neatenbHoctn HeponekuH O.B. Oupektopat NHcTutyTa comanku HCTUTYT puaukm ,
Oleg.Nedopekin@kpfu.ru ; npopekTop no obpasosatenbHOn aestenbHocT Tatopekuia O.A.
Pektopat K®Y , Dmitry. Tayurskii@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamu ocsoeHnsa gucumnnmHbl M2.B3 "KBaHTOBas Teopmnsa marHeTuama" aBnsoTca n3yvyeHue
COBPEMEHHbIX MPEeACTaBNEHN O NPUPOLE MarHeTU3Ma TBEPAbIX TeN C TOYKN 3PEHUS KBAHTOBOM
Teopun, Nony4yeHne HaBblkoB PaboTbl C COBPEMEHHbLIMU TEOPETUYECKUMN METOAaMK ONMCaHNS
CBOWCTB CUCTEM MarHUTHbIX MOMEHTOB, 3HAKOMCTBO C (OU3NYECKUMN OCHOBaMK 3KCNEPUMEHTANbHbIX
METOOUK N3MEPEHUS MArHUTHOW BOCNPUNMYNBOCTU U HAMarHUYEHHOCTU, NONyYEHNEe 3HaHNIA O
KNacCu4eCckmnx 1 COBPEMEHHbIX 9KCNEepPMMEHTalbHbIX pe3ynbTaTax Nno MarHUTHbIM CBOMCTBAaM TBEPAbIX
Ten.

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

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.6 OucumnavHel (Mogynm)" OCHOBHOW
obpasosaTtenbHol nporpammbl 03.04.02 duramka n OTHOCUTCS K AUCLMNIMHAM MO BblIOOpy.
OcBauBaetcs Ha 2 kypce, 3 ceMecTp.

OucumnnnHa M2.B3 "KBaHTOBas Teopus MarHetnama" BxoauTt B 6510k "BapuatmeHas 4actb"
NpPogeCCUNoHaNbHOro Lmkna noarotoBkyu Marnctpos rno HanpasneHuto 011200.68 - "dusuka" n
SABNSETCS HEOOXOAMMOW AN N3YHEHUS B paMKax MarmcTepckoi nporpamMmbl "®uanka MarHUTHbIX
asneHmin" (bnok M2).

N3yyeHne pnaHHo ancumnnmHbl 6a3upyeTcst Ha 6akanaBpCckoi NOArOTOBKE MO HAMPaBNEHMIO
011200.62 - "®du3mka" no Kypcam BbiClLEN MaTemMaTuke 13 uukna "Maremarmyeckui n
€CTeCTBEHHOHay4HbI 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 kmHeTnka"), no Kypcy
"dunarka KOHOEHCNPOBAHHOIO COCTOSHNS".

OCHOBHbIE MONOXEHNS AUCUUMANHBI AONXHbI ObITb MCNONb30BaHbI CTYAEHTaM1 B AanbHERWEM Npu
NPOXOXOEHUN Hay4YHO-UccnenoBaTtenbcko 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 oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

PacwundcpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMNeTeHLUN
K-1

O CMOCOBHOCTBLIO NEMOHCTPUPOBATL YriybneHHble 3HaHUS B
(OBwekynbTypHbie obnacTn mateMaTrkm U eCTeCTBEHHbIX HayK
KoMMeTeHuunn) y

CNOCOBHOCTBIO MCMONb30BaTb 6A30BbIE 3HAHUSI U HABbBIKW
OK-10 yrnpasfieHus MHgoopmaLumen ons pelweHns nccnenosarebCkmnx
(0blWeKynbTypHbIE NpodoeccroHanbHbix 3aaad, cobntoaartbs OCHOBHbIE TPeboBaHUS
KOMMNeTeHuunm) NHGOOPMaLUNOHHOK 6e30MacHOCTU, B TOM YKCHE 3alUThbI

rocy0apCTBEHHOM TalHbl
rK-1 CMOCOBHOCTb MCMONb30BaTb 6a30Bble TEOPETUYECKNE 3HAHUS
(MpOCPEcCHOHaNbHbIS 0N peleHns npodpeccnoHanbHbIX 3a,uaq'p
KOMMeTeHuunn) P P ’
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-10
n HOCTb raHm3oBarb Ty KONNEKTUBA 4NS PELEeHNs
(npoecononamve  OCOBHOCTo praisosars paory Komnekrusa ana e
KOMMeTeHuunm) P
MK-2 CNocobHOCTb NPUMEHSATL HA NpakTUKe 6a3oBble
(NMpodheccmoHanbHble i
KOMMETEHLIN) npogoeccmnoHanbHble HaBbIKW;
nK-7 cnocobHOCTb CBOBOAHO BnafeTb NPOGECCUOHANBHBIMU
(npodpbeccuoHanbHbie 3HaHMSAMKN 0N aHann3a u cuHTe3a M3n4eckom NHgopmaLnm
KOMMeTeHuunn) (B COOTBETCTBUM C NPOCOUIEM NOArOTOBKN);
K-8 CNOCOOHOCTBLIO MPOBOANTL CBOK NPOECCUOHANBHYIO
(npodheccunoHanbHbie LNeATeNbHOCTb C y4eTOM CoLumnasbHbIX, 3TUHECKUX U
KOMNeTeHLmm) NPUPOOOOXPaAHHbIX acrekToB
MK-9
n HOCTb raHn3oBaTb U NNaHNPoOBaTb PUINYECKN
(MPoheccroHanbHbie y Cgﬁgg s PranAs0Ea aHMPOBATB (hr3n-eckue
KOMMeTeHuunn)
OK-5
(0blWeKynbTypHbIE CnocobHOCTb NOPOXaaTh HOBblE NaeMN (KPeaTUBHOCTD);
KOMMeTeHuunn)
OK-7 CNOCOBHOCTBIO a4anTMPOBaTbCS K UBMEHEHMIO HAYHYHOTO U
Hay4YHO-NPOM3BOACTBEHHOMO N NNs CBOEMN
(OBILEKyNbTYPHbIE ay4HO-NpOou3BOACTBEHHOrO NPOd) cBoe
KOMMETEHLN) NPOCHECCMOHaNbHOM NeATENbHOCTM, K UBMEHEHMIo
COLMOKYNbTYPHbIX 1 COUMasbHbIX YCIOBUA OEATENbHOCTY;
MK-6 cnocobHoCTbO cBOOOAHO BnaaeTb pasaenamm ousmnku,
(npodheccunoHanbHbie HeobX0AMMBbIMU A5 PELLEHUS HAYYHO-UHHOBALUMOHHbIX 3a4ad (B
KOMMNeTeHuunm) COOTBETCTBUM C NpodounemM NoAroToBKN);

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:
1. DONXeH 3HaThb:

COBPEMEHHbI TEOPETUHECKNIA YPOBEHb ONUCAHMS MAarHUTHbIX CBOMCTB KOHOEHCUMPOBAHHbIX CPe;

- TeopeTnyeckme OCHOBbl COBPEMEHHbIX 3KCNMepMEeHTallbHbIX METO40B UCCIEN0BaHNA B obnactu
MarHeTnamMa KoOHOEeHCMPOBAHHbIX Cpen;

- OCHOBHbI€ KlacCu4yeckne N COBPEMEHHbIE aKCMepUMeEHTalbHbIe pe3dynbTaTtbl N0 MarHUTHbLIM
CBOWCTBaM TBepablX Ten.

2. IONXEeH yMeTb:

NPUMEHATb COBPpEMEHHbIE METOObl TEOPETNYECKOIro nccnenosaHms MmarHetm3ma KOHOeHCUpPOBaHHbIX
cpen ons pacyeToB MarHUTHOW BOCMPUUMYMBOCTU U HAMArHUYEHHOCTN CUCTEM MarHUTHbIX
MOMEHTOB.

3. 0ONXeH BnageThb:

HaBblkaMN CUCTEMHOr0 Hay4YHOro aHanmaa npobnem (kak NPMPOAHbIX, Tak U NPOCECCUOHANbHbIX)
PasnINYHOro YPOBHS COXHOCTY;

- HaBblkaMun paboTbl C OCHOBHbIMI TEOPETMYECKUMM MeTO4aMM B 0OnacTn MarHeTnama
KOHOEHCMPOBAHHbIX CPen 1 COBPEMEHHOM Hay4YHOW nuTepaTypon.

4. nONXeH OJEMOHCTpUpoOBaTb CNoCcOBHOCTb 1 FOTOBHOCTb:
K MTPUMEHEHUIO NMONMYHEHHbIX 3HaAHUW Ong onucaHusa peanbHbIX PU3NYECKNX CUCTEM

4. CTpyKkTypa 1 cogepxaHvue OUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
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dopma NPOMEXYTOYHOrO KOHTPONS AMCLMMINHBLI 9K3aMeH B 3 CeMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuunIMHe/ MOAynto
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,
N Paspen ; c Henens UX TPYLAO0EMKOCTb Tekyuwime dopmbl
'D'"Kn"g"lr;,';v;‘"b' EMECTPlcemecTpa (B yacax) KOHTpOnsi
NMek VMI'IpaK'rw-lecmeHaﬁopaToprle
u 3aHATUNA pa601b|
NMncbmeHHOE
. MaLlH
1_Tema 1. MarHuTHble 3 1,2 5 5 0 JomMallHee
MOMEHTbI. 3agaHue
Tema 3. MarHuTHble
CBONCTBA CUCTEM .
z YCTHbI onpoc
3.|HeB3anMMO0eNCTBYOLWMNX 3 3,4 2 2 0 ¢ P
NOKaNM30BaHHbIX
MOMEHTOB.
TeM? 4. MarHunTHbie MCbMEHHOE
CBOWCTBa cucteM cnabo nomalree
4.|B3aMOOENCTBYIOLWMX 3 5,6 2 2 0
3agaHue
NTOKaIM30BaHHbIX
MOMEHTOB.
Tema 5. MarHeTnam [NMncbmeHHOE
CUCTEM JoomauiHee
. o 7 1 4
5 CVI}'IbHOB3aVIMOJJ,eVICTByIOI.Ll,I/I>? ,8,9,10 3 0 3agaHue
MOMEHTOB.
Tema 6. MarHuTHble
/ YCTHbIN On
6. CBOWCTBA CUCTEM C 3 11,12 5 5 0 o} onpoc
MarHUTHbIMU
npuMecamu.
. YCTHbIV on
7 Tema 7. CnuHoBbIE 3 13,14 5 1 0 C onpoc
cTekna.
Tema . UTorosas 3 0 0 0 Ok3aMeH
" |dopma KoHTpOnNA
NToro 14 12 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. MarHuTHble MOMEHTbI.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
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MoHATME 0 MarHNTHOM MOMeHTe. OpbUuTanbHbIA Y CIMHOBBIA MArHUTHBIA MOMEHTbI. JNanekTpuku:
MOJENb TOKaNM30BaHHbIX MarHUTHbIX MOMEHTOB. MeTannbl: MoOenb AenoKanM30BaHHbIX MarHUTHbIX
MOMEHTOB, KONNEKTUBU3NPOBAHHbIE 3N1EKTPOHbI. B3anMonencTesme MarHUTHbIX MOMEHTOB C
BHEWHWMU nonsaMun. HamarHnyeHHocTb. BocnpumMumeocTb. BaanmogencTene MarHNTHbIX MOMEHTOB
Mexay coboit. dunonb-annonbHoe B3anmoneiictane. ObMeHHoe B3anmoaeicTeune MelizeHbepra.
CynepobmeH.

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

O606weHHas BocnpummumBocTb. CooTHoweHust Kpamepca-KpoHuHra.
dnykTyauMoHHO-aMccunaumnoHHas tTeopema. CootHoweHne OHcarepa. 3d-3nekTpoH B KyBn4eckom
Kpuctannuyeckom none. Mon Ce3+ B kpuctannmyeckom none cummeTtpum D2.

Tema 3. MarHuTHble CBOMCTBa CUCTEM HEB3aMMOAEMCTBYIOLLLUX NTOKaNM30BaHHbIX MOMEHTOB.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

OnamarHntHas socnpummMyumBocTb. [NapamarHutHas socnpunMymneocTb JlaHxeseHa n BaH dneka.
TemnepaTypHas 3aBUCUMOCTb MAarHUTHOW BOCAPUNMYMBOCTU. 3akoH Kropu.

npakTnyeckoe 3aHsitne (2 4aca(os)):
BocnpuumynsocTb JlaHxeseHa 1 BaH ®neka. 3akoH Kiopw.

Tema 4. MarHuTHble CBOMCTBaA CUCTEM cnabo B3aMMOOEeNCTBYIOLLUX NOKaNU30BaHHbIX
MOMEHTOB.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

JlokannsoBaHHble MarHNUTHbIE MOMEHTbI. Teopus MONeKkynspHoOro nons. deppomarHeTnam.
Temnepatypa Kiopu. AHTudbeppomarHetnam. Temnepartypa Heeng. ['enumarHeTuku.
deppumarHeTnkn. MarHuTHble CBoCTBa BONM3M TemMnepaTypbl Nepexona B ynopsnodeHHoe
coctosiHme. Mogenb N3uHra n monens MeideHbepra B NpUbANXeHUN MONEKYNSPHOIO NONS.
[MpencrtaBneHue o kpuTuyeckux asneHnsx. Kputnyeckme nHaekcol. Moaenb CMHOBbLIX BOJH.
Mpunbnuxexne XonctenHa-MNMpumakosa ons mopenu IerseHbepra. HamarHmyeHHOCTb
rei3eH6eproBCKOro oeppomMarHeTka npu HA3KMX Temnepartypax. BnnsHme cnvH-BoNHOBbIX
B3anMopencTeuii. MapameTprnyeckoe Bo30yXAeHNE MAarHOHOB. AHTU(PEPPOMArHUTHBLIE MArHOHDI.
HenuHeHble agpdoekTbl B aHTUPeppomarHeTname n cpeppumarHetmame. [NoHatne o
MarHutTocTatmyeckux mogax. lenokannsoBaHHble MarHUTHbIE MOMEHTbI. Teopus qoepMn-XaKoCTu.
deppomMarHeTnKn ¢ KONNEKTUBM3NPOBAHHBIMU 3NIEKTPOHAMN B paMKax Teopun oepMun-XnaKocTu.
MeTon MONeKynsapHOro NoNs Ans CUCTEM KONEKTUBM3NPOBAHHbIX 9nekTpoHoB. Moaenb CTtoHepa.
deppomMarHeTnam n aHTUPeppomMarHeTu3mM KONNeKTUBU3NPOBAHHbBIX 3/1EKTPOHOB. BONHbI CNMHOBOM
nnotHocTn. Mogenb Xabbapaa.

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

HunamarHetnsm JlaHpay. Kputnyeckne napametpol. Pacyet yposHen JlaHpay. PacyeT cnnHoBow
KOPPENSLUNOHHON COYHKLIMKN SIS CUCTEMbI TOKANIM30BAHHBIX MAarHMTHBIX MOMEHTOB BONN3U
KpuTnyeckon Temnepatypbl. MeTon BTOPUYHOrO KBaHTOBAHUSA Ons ra3a cBOOOAHbBIX 3NEKTPOHOB.
PacueTbl B pamkax mogenn CtoHepa.

Tema 5. MarHeTU3M CUCTEM CUIbHOB3aUMO0ENCTBYHOLLLUX MOMEHTOB.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

Jlokann3oBaHHble MarHNUTHbIE MOMEHTLI. Teopus MONekynspHoOro nonsg. deppomarHeTnam.
Temnepatypa Kiopu. AHTudeppomarHetnam. Temneparypa Heeng. ['enumarHeTunku.
deppumarHeTkn. MarHnTHble CBOMCTBA B6NIM3KN TeMnepaTypbl Nepexoa B ynopsiAo4eHHOe
cocTosiHne. Mogenb VanHra n moaens MelizeHbepra B NpubAnXeHn MONEKyNsipHOroO Nons.
[MpencraeneHue o kputuyeckux asneHunsx. Kputnyeckme nHgekcol. Mogenb CMHOBbLIX BOJTH.
MpubnuxeHne XonctenHa-Mpumakosa ons mogenu IerseHbepra. HamarHmyeHHOCTb
reisaeHbeproBCcKoro peppomarHeTmka npu HU3KUX Temnepatypax. BnvsHmne cnnH-BoNHOBbIX
B3avmMonencTeui. [lenokannsoBaHHble MarHNTHbIE MOMEHTbI. Teopus qOepMn-XaKoCTu.
deppomMarHeTnKn ¢ KONNeKTMBM3NPOBAHHBIMU 3NIEKTPOHAMN B paMKax Teopun oepmMun-XnaKocTu.
MeTon MONeKynsapHOro Nons Ans CUCTEM KONEKTUBM3NPOBAaHHbIX anekTpoHoB. Moaenb CToHepa.
deppomMarHeTnam n aHTUpeppomMarHeT3m KONNeKTMBU3NPOBAHHbIX 3/1EKTPOHOB. BONHbI CNMHOBOM
nnoTHocTn. Monenb Xabbapna. MNMapameTpuyeckoe Bo3byXAeHNE MAarHOHOB. AHTUGIEPPOMArHUTHbIE
MarHoHbl. HennHenHble 3pdoekTbl B aHTUeppomarHeTname n oeppumarHetmsme. lNoHsatme o
MarHMTOCTaTuyeckmnx Moaax.
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npakTudeckoe 3aHsitne (3 yaca(os)):

MNpeobpaszoBaHue XoncteriHa-MNprmakosa. TennoeMkocTb MarHoHOB. CMWH-BONIHOBas TEOpUS - y4eT
LOUNONb-ANNONBHOMO B3anMoaencTans. Meto BTOPUYHOrO KBAHTOBAHUS A5 ra3a CBOHOAHbIX
anekTpoHoB. PacyeTbl B pamkax moaenu CToHepa.

Tema 6. MarHuTHble CBOMCTBA CUCTEM C MAarHUTHbIMU NMPUMECSMU.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

MarHuTHbIE NPUMECK B MarHUTHbIX AManekTpukax. JlokannaoBaHHble MarHOHbI. Pe30HaHCHbIe
COCTOSHUSA. MarHuTHble NpUMecK B HeMarHUTHbIX MeTannax. Mogenb AHgepcoHa. ekt KoHao.
Baaumopencteue PKKW. JlokanbHble MarHUTHble MOMEHTbI B MeTannax. duanektpukn MoTra.
MNepexon metann-amanekTpuk. s-d unu s-f obmMeHHas mogens.

npaktnyeckoe 3aHsitne (2 4aca(os)):
Pacyetbl B pamkax mogenu AHOepcoHa.
Tema 7. CnnHoOBbIE CTEKNA.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

CnyyaiitHbii o6meH. Mopoenb Sasapaca-AHOepcoHa. 3amopaxmvBaHue cnmHoB. JlonroBpeMeHHas
penakcaums BOCNPUMMYNBOCTU. DphekTbl cTapeHuns. Mogenb pennuk.

npakTundeckoe 3aHsitne (1 yaca(os)):
Mogenb pennuk.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabli
N Paspen Cemect Hepens | camocTtosiTensHon [TpyA0eMKOCTb ;&%ﬂ:;:?:;g:g;
JucumnnvHbl pcemecha paboTbl (B yacax) 260TbI
CTYyAEeHTOB P
Tema 1. MarHuTHble MoAroToeka JgomatliHee
1. MOMEHTbI 3 1,2 |pomauwHero 12 sanaHme
' 3agaHus
Tema 3. MarHUTHbIe
CBONCTBA CUCTEM
z MoAOroToBka K .
3.[HeB3anMoOeNCTBYOLNX 3 3,4 nggMO or? oc 12 YCTHbIA ONpocC
IOKANN30BaHHbIX y y onpocy
MOMEHTOB.
Tema 4. MarHuTHble
CBOWCTBA CUCTEM cnabo NnoaroToBka noMalHee
4.|B3aMO0ENCTBYIOLWMX 3 5,6 |oomauwHero 14 3anaHme
NOKaNM30BaHHbIX 3agaHus
MOMEHTOB.
) . 7 1 MalHer 2
5 CI/IJ'IbHOB3aI/IMO.D,eVICTByPOLIJ,I/I)? 8,9, Oggﬂ:nge 0 0 3agaHue
MOMEHTOB.
Tema 6. MaruutHble
CBOINCTBA CUCTEM C rnogroToBka K o
6. MarHUTHbIMU 3 11,12 YCTHOMY Onpocy 12 yCTHBIA Onpoc
npUMeCamu.
Tema 7. CnvHoOBbIE noaroToBka K o
7. 13,14 12 THbIA on
cTekna. 3 3, YCTHOMY ONpocCy yc onpoc
NTtoro 82

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAs MHTEPaKTUBHblEe hOpMbl 06yUYeHUs
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KauectBo 06y4eHuWsi [OCTUraeTCst 3a CHET UCMONb30BaHMS Creayowwmx goopM y4ebHoin paboThbi:
NeKummn, NpakTUYeckne 3aHsATHs, camocTosiTenbHas paboTa cTyaeHTa (BbiNoNHEHWE UHOMBUAYaNbHbIX
LNOMALWHNX 3a0aHnin), KOHCYNbTauuu.

KoHcynbTauum npoBoasitcst B 0603Ha4YeHHOE B pacnvcaHnm Bpems 1 B pexuvme "online".

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOEeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. MarHuTHble MOMEHTbI.
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

CootHoweHuns Kpamepca-KpoHuHra. ®nykTyaunoHHo-anccunaunoHHas reopema. CooTHoweHne
OHcarepa.

Tema 3. MarHUTHble CBOMCTBA CUCTEM Heaaaumo.n,eﬁcmylou.l.ux NnoKann3oBaHHbIX MOMEHTOB.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MNapamarHutHas BocnpunmymnsocTb JlaHxeseHa 1 BaH dneka. TemnepaTypHas 3aBUCUMOCTb
MarHMTHOM BOCNPUNMYMBOCTU. 3akoH Kiopu.

Tema 4. MarHuTHble CBOMCTBaA cUCTEM cnabo Baaumo,u,eﬁcmyrou.l.ux NoKan3oBaHHbIX
MOMEHTOB.

noMalHee 3anaHue , NpUMepHbIe BOMPOCHI:

PacueT cnMHOBOW KOPPENSILMOHHOM COYHKLUMW A1 CUCTEMbI TOKANM30BaHHbIX MAarHUTHbIX MOMEHTOB
BOMM3U KPUTMYHECKOI TEMMepaTypb!.

Tema 5. MarHeTn3aMm cucrtem CI/IHbHOBSGI/IMO,D,eﬁCTByIOLLI,VIX MOMEHTOB.
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

MeTon BTOPUYHOrO KBaHTOBaHUSI Onsl ra3a cBoOOAHbIX 3NeKTPOHOB. PacyeTbl B pamMkax Mogenu
CTtoHepa.

Tema 6. MarHuTHble CBOMCTBa CUCTEM C MarHUTHbIMU NPUMECSIMU.
YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

Mogenb AHoepcoHa. ekt KoHao.

Tema 7. CnnHoOBbIe CTeKNa.

YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

Mogenb SaBapaca-AHoepcoHa. Mooens pennuk.

Tema . UToroesas popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

XapaKTeprle SHeprnn MarHNTHbIX B3aMMOLENCTBUNA. Onpe,ueneHMﬂ MarHNTHOro MOMeHTa "
HaMarHM4eHHOCTHW.

O606LwweHHast BOCNpUnMMYMBOCTb. COOTHOWEHNS
Kpamepca-KpoHura,dpnykTyalumoHHo-anuccmnaumoHHas teopema, cootHoweHne OHcarepa.

B3anMoneicTBMs MarHUTHbIX MOMEHTOB: CMWH U CNMH-OpbuTanbHOe B3auMoaencTBue,
B3aMMOOEeNCTBNE C BHEWHNUM OOHOPOLHbBIM MONEM, KBaAPYnonbHOE B3aUMOLAENCTBME, CBEPXTOHKOE
B3avmMoaencraeme.

BnusaHue ANEKTPUNYHECKOro Kpuctain4eCckoro nons - NoHbl nepexogHbiX METANIOB U
penko3emMesibHble NOHbI.

Jvnonb-ounonbHoe B3anmonencteme. ObmMeHHoe B3anmonerictene. ObMeHHOe B3anMOOEencTBMe B
MOneKyne Bogopoaa.

CnunHOBbI raMUIbTOHWAH - UOHbI nepexonHblx MeTanyioB N peako3eMeslbHblE NOHbI.
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Cratnyeckas BOCNPUNMYMNBOCTb HGBS&I/IMO,D,GVICTBYFOLIJ,VIX CNCTEM - NOKaNnM3oBaHHble MOMEHTbI.
JdnamarHetnam, napamarHeTn3m MOHOB U penkKo3eMenbHble NOHOB.

Crartumyeckas BOCNPUMMHYMBOCTb HEB3AUMOOENCTBYIOWMX CUCTEM - OE10KANN30BaAHHbIE MOMEHTDI
(meTtannbl). OuamarHetnam JlaHpay, agodpekT ae ['aasa-saH AnbdbeHa, KBaHTOBbIN agpdoekT Xonna.

CraTtnyeckas BOCMPMMMHYMBOCTb HEB3ANMOLENCTBYIOWMNX CUCTEM - AeN0KaNN30BaHHbIE MOMEHTbI
(meTtannbl). NapamarHeTnam MNaynu.

CraTtnyeckas BOCMPMMMHYNMBOCTb B3aUMOLENCTBYIOWMX CUCTEM - NIOKANN30BAHHbIE MOMEHTbI.
Bbicokne Temnepartypsbl, npubnuxeHne cnydanHbix ¢oas, pacxoanMOCTb MarHUTHOM
BOCNPUUMYNBOCTUN. DeppomarHeTnam, aHTMgeppoMarHeTuam, qoepprMarHeTmusm.

CraTtunyeckas BOCNPUNMHYMBOCTb B3aMMOAENCTBYIOWMNX CUCTEM - TOKAIN30BaHHbIE MOMEHTbI. H3kme
TemnepaTypbl, NPUOINXEHNE MONEKYNSIPHOTO MONS.

Cratmyeckas BOCNPUMMHYMBOCTb B3aUMOL4ENCTBYIOWMNX CUCTEM - IOKANIM30BaAHHbIE MOMEHTHI.
Temnepartypbl B6n13un Tc. KoppensiumoHHas anvHa, none OHcarepa, Kputnieckne UHOEKChI.

Teopus NaHaay ¢oa3oBbix NepexonoB BTOPOro poaa, MeTon PEHOPM-Tpynmbl.

CnmHoBble BonHbI. [Npeobpa3oBaHune XonctenHa-MNMpumakosa. TennoemMkocTb MarHoOHOB. MarHoHHbIe
B3anMOOENCTBUS.

Teopust epMu-xmaokocT ons METANNOB.
Mogenb CToHepa.
Mepexon MotTa n Mmonens Xabbapna.

7.1. OcHoBHas nuTeparypa:

1. AbpukocoB A.A. OcHoBbl Teopumn Metannos M. dunamatnut. - 2010. - 600 c.
http://e.lanbook.com/view/book/2093/

2. bopucéHok C.B., KoHgpatbes A.C. KBaHTOBas cratuctnyeckas mexanuka. M.: duamatnur, 2011.
- 136 c. http://e.lanbook.com/view/book/2672/

3. Kypc obwei domsvkun. B 5-u 11. Tom 5. KBaHTOBas ontrka. AtomHas domasvka. ®nsnka TBepnoro
Tena. dmsnka aToOMHOro s4pa v aneMeHTapHblx Yactuy, JlaHb. - 2011. - 384 c.
http://e.lanbook.com/books/element.php?pl1_id=708

4. Matyxun B.J1., Epmakos B.J1., ®dusnka tBepgoro tena. spatenbctso: "flaHb", 2010, 224 c1p.
http://e.lanbook.com/books/element.php?pl1_id=262

7.2. lononHutenbHasa nuteparypa:

Jlexumn no marHetnamy, boposuk, EsreHnin CtaHncnaBosu4;EpemeHko, Buktop
BaneHTtnHoBMY;MunsHep, Abpam ConomoHosuY, 2005r.

ONeKkTpmnyecTBo 1 MmarHeTnam, Mareees, Anekcein Hukonaeswuy, 2010r.

1. AMnHoB, J1.K. [lnHamunka n KMHeTuka anekTPOHHbIX U CMIMHOBbLIX BO30YXAEHWIA B NapaMarHUTHbIX
kpuctannax / J1. K. AMuHoB, B. 3. MankuH.? KasaHb: 13a-80 KasaHckoro rocya. yH-1a, 20087217 c.
http://kpfu.ru/docs/F1917339624/DynamicsSpinParamagnets_Aminov_Malkin.pdf

7.3. UHTepHeT-pecypcChbl:

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

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

MarHutonnacTbl U MarHUTHble cucTeMbl - http://www.valtar.ru/index.htm
Hayka n xunsHb - http://www.nkj.ru/
dusmnyeckas aHumknonegus - http://www.femto.com.ua/index1.html
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHve gncuunnuvHbl "KBaHTOBas Teopms MarHetnama" npegnonaraet UCNonb30BaHMe
CnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEeYHO cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTeENbCTBA
"IlaHb" 1 opyrux Bepywmux n3natenbCcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
NepuoanyecKnx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbBIX HanpasneHui ¢
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPas.

JTeKUMOHHbIE U npakTnd4eckmne 3aHATnA npoBoadATcsAa ¢ NCNob30BaHUEM MynbTUMEeOUAHOro
KOMIJIeKCa, no3sondaowero HarnsagHo nonyy4yartb CtyaeHTam BCHO HeO6XO,EI,I/IMyPO nHgpopmauuio.
MaTepmanbl Kypca nekuuin, 3apaHnsa ons npakTn4ecknx 3aHATUN N CaAMOCTOATENbHON pa6OTbI
pa3MelleHbl B UHTEPHETE Ha caunte |/|HCTI/ITyTa dunaukn.

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuo 03.04.02 "®unsumka" n maructepckon nporpamme Pusmka CNoXHbIX CUCTEM .
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