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1. MecTto nucuuniauabl B crpykrype OOII acnupaHTypsbl

Juctummaa «®u3nka MarHeTu3May SIBISICTCS JUCHUIUITMHON 1O BBIOOPY BapHAaTHBHOMN
gactu nporpamMmmbl 01.04.01 «IIpuGopbl 1 METOIBI SKCIIEPUMEHTATBHON (PUZUKIY.

Jis ycriemHOro yCBOGHHsI Kypca aclupaHTy HeoOXOIMMO 3HaHue OOIIMX KypCoB
GbU3MKM U MaTeMaTUKH, KBAaHTOBOM MEXaHHKH, CTaTUCTHYECKON (PU3UKHU, 3JIEKTPOJUHAMUKH,
¢u3uku TBepmoro Tena. JlaHHBIM Kypc sBiseTcs 0a30d A BBINOJHEHHUS ACHHpPAaHTAMHU
UCCJIEIOBAHUM B 00JIaCTH TBEPAOTEIbHBIX MATHUTHBIX HAHOCTPYKTYP.

JucnuminHa usydaercs Ha 2 kypee (1 cemectp).
Hensimu ocBOeHMS TMCUUILIMHBI ABJISIIOTCH:

e (GopMHpOBaHHE Yy aCIIUPAHTOB MPEACTABICHHUS O TBEPAOTEIHHOM MarHeTU3Me Kak O pasjelne
¢buznyecKoro 3HaHMs, 0A3UPYIOLIETOCs Ha PEISITUBUCTCKON KBAHTOBOM TEOPUH;

® O3HAKOMJICHHE aCIHUPAHTOB C MOJCIbHBIMU MPEJICTABICHUSMH, HCIOJb3YEMbIMH IPHU
OINMCAHUN MAarHUTHBIX SIBJICHUM B TBEPABIX TEJAX;

e (dopmupoBanue y acnupanToB KommereHui mporpammbl 01.04.01 «IIpubGopsr u MeTombl

AKCIIEPUMEHTANBHOU  (PU3UKNY,

B cooTBercTBUU ¢ TpeboBanusmu OI'OC BO mno

HanpasyieHuto noaArotoBku 03.06.01 «®uznka u acTpOHOMHUSI.

2. Hepeqeﬂb NJIAHUPYEMBIX PpPE3YJIbTATOB oﬁyqennﬂ no AMCHMUIIJIMHE, COOTHECCHHBIX C

IIAHUPYEMBIMHA

pe3yJibTaTaMH  OCBOEHHSI

HanpasJieHN10 «DU3UKa U ACTPOHOMUS»

o0pa3oBaTe/iLHOI

NporpaMMbl 1O

B pesynpTaTe OCBOCHHSA AMCHMILIUHBI OOYYAIOUIUICS JOJDKEH OBIAAETh CIEAYIOIUMU
KOMITETCHIIMSIMU Pe3yJIbTaTaMi 00y4YeHHUs 10 AUCIUIUIMHE:

Kon Pesyabrarsl ocBoenuss OOIL Ilepeyensb pe3yibTaTOB
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U IVIAHUPYEMbIX 00y4eHHs 110
AMCUMILINHE
YK-1 CIOCOOHOCTH K Kputnueckomy ananuzy |3HATD:

1 OLICHKE COBPEMEHHBIX Hay4HBIX
JOCTHKEHUH, TEHEPUPOBAHUIO HOBBIX
UJEN IPU pEeLICHUN
UCCIIEN0BATEIBbCKUX U IPAKTUYECKUX
3a/1a4, B TOM 4HUCJIE B
MEXIUCIUIUTMHAPHBIX 00JIaCTIX

METO/Ibl KPUTUYECKOTO aHaIN3a U
OLICHKH COBPEMEHHBIX HAyYHBIX
JOCTUKEHUH, a TAKKEe METObI
TeHEpUPOBAHUs HOBBIX MJIEH IIpU
pEIIEHNH UCCIIEIOBATEIbCKUX U
IIPAKTUYECKUX 3a7]a4, B TOM YHCIIE
MEXIMCHUIUTMHAPHBIX 00IaCTAX.

YMETh:

MIPOBOJUTH aHAIHU3 JIUTEPATYPHBIX
JIAaHHBIX B PaMKax IMOCTaBICHHON
HCCIJIEIOBATENIbCKOM (MPaKTUYECKOM,
00pa30BaTeNbHON) 33/1a4H, BBISBIISAThH
OCHOBHBIE BOITPOCHI U MTPOOJIEMBI,
CYILLECTBYIOINE B COBPEMEHHOM
HayKe;

P PELIEHUN UCCIIEI0BATENbCKUX U
MPAKTUYECKHX 3aJ]ad TeHepUpPOBaTh
HOBBIE UJIEH, TOAJAIOLINECS
orepanuoHaINu3aluu UCXOIS U3
HaJIMYHBIX PECYPCOB U
OTpAaHUYEHUU.

BJIAJIETD:




HaBBIKAMHU KPUTHYECKOTO aHAIN3a U
OIICHKH COBPEMEHHBIX HaYYHBIX
JIOCTHDKCHHUH M pe3yIbTaTOB
JIeATETLHOCTH 10 PEIICHUIO
HCCJIEI0BATEIbCKUX M MPAKTHYECKUX
3aJ]1a4, B TOM YHCJIC B
MEXIUCITUTUIMHAPHBIX 001aCTsIX.

OIIK-1

CIOCOOHOCTH CaMOCTOSITEIBHO

OCYIIECTBIISATh HAYYHO-
HCCJICIOBATEILCKYIO ACSITEILHOCTD B
COOTBETCTBYIOLIEH
npodeccuoHaIbLHON 00JIaCTH C
HCITOJIb30BaHUEM COBPEMEHHBIX
METO/IOB UCCIIEIOBAHUS U
HH()OPMaAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHI

3HATD:

TEOPETUYECKHE OCHOBBI OPraHU3aINH
HAaY4YHO-UCCJIEN0BATEIbCKON
JIeSITEIIbHOCTH;

MeTO]IbI cOopa MHPOPMAITUH ISt
pEeIIeHUs TOCTaBIEHHBIX
MCCJIEI0BATENbCKUX 3a/1a4;

METO/Ibl aHAJIN3a IaHHBIX,
HEOOXOTUMBIX JIJISl TIPOBEACHHUS
KOHKPETHOTO UCCIIEIOBAHUSI.

YMETh:

BBIOUpATh U IPUMEHSTH B
PO EeCCUOHAIBHON IeATETHHOCTH
AKCIIEPUMEHTAJIbHbIE U PACYETHO-
TEOPETUICCKHE METO/IbI
WCCIIETIOBAHMUS

IUTAHUPOBATh, OPTaHU30BBIBATH U
MPOBOAMTH HAYYHO-
MCCJIEI0BATENIbCKUE U
MIPOU3BOJICTBEHHO- TEXHUYECKHE
HCCJICIOBAHMSI C TPUMCHEHHUEM
COBPEMEHHOI1 anmaparypsl,
000py1I0BaHUS U KOMITBIOTEPHBIX
TEXHOJIOTHI;

CaMOCTOSITEIILHO BBITTOJIHATH
TEOPETHUYECKHE,
IKCIIEPUMEHTAILHBIC U
BBIUHCIIUTENbHBIE (PU3HUECKUE
WCCJICTOBAHMS IPU PEIICHUN
HAyYHO-UCCIIEIOBATENbCKUX U
MIPOM3BOJICTBEHHBIX 33134 C
MCIIOJIb30BAaHUEM COBPEMEHHOMU
anmapaTypsl ¥ BEIYACITUTEILHBIX
CpENCTB.

BJIAETD:

HaBBIKaMU TIOHMCKA (B TOM YHUCIIE C
HCII0JIb30BaHNEM MH(POPMAITHOHHBIX
cUCTeM U 0a3 JaHHBIX) U
KPUTHYECKOTO aHAIM3a HH(pOpMaIiH
M0 TEMaTUKEe MTPOBOANMBIX
HCCIICTOBAHMIA;

HaBbIKaMU TUIAHUPOBAHUS HAYYHOTO
WCCJICIOBAHMS, aHATIH3a
MOJTy4aeMBbIX Pe3yJIbTaTOB U

(hOpMYITUPOBKHU BBHIBOJIOB;




HaBBIKAMHU pa0OTHI HA COBPEMEHHOM
anmaparype 1 000pyIOBaHUU IS
BBINOJIHEHUS (PU3HUECKUX
HCCIICIOBAHUI;

CIOCOOHOCTBIO CAMOCTOSITEIIHHO C
MPUMCHCHUCM COBPECMCHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHIA,
aHAITM3UPOBATh, 0000IIATH U
CHUCTEMaTH3HPOBATh PE3YJIbTATHI
¢du3nveckux padborT.

IIK-1

CIIOCOOHOCTH CAMOCTOSITEIIHHO
MPOBOJNTH HAYYHBIC UCCIICIOBAHUS B
obsactu mpodeccuoHATbHON
JESTEIIbHOCTH U TPUMCHSITh
MOJTyYCHHBIC PE3YJIbTAThI JIJIS
pEIICHUS TPAKTUICCKHUX 3312

3HAT:

OCHOBHBIC 3aKOHBI, TCOPETUICCKUE
MOJICJIA I COBPEMEHHBIE METO/TbI
WCCJICTIOBAaHUIA U MAaTEMATHYECKOTO
MOJICIIMPOBAHUS B 00J1aCTH
PO EeCCUOHAIBHON JESTEIHHOCTH.

YMETh:

UCIIOJIb30BATh TIOJTyYCHHBIC 3HAHUS
JUIS aHAJIN3a Pe3yJIbTaTOB HAYYHBIX
UCCIIEA0BAHUM U PELLICHNUs
MPaKTUYECKHX 3a/1a4 B 00J1aCcTH
PO EeCCUOHAIBHON JESTEIHHOCTH.

BJIAJIETD:

pa3pabOTKOI METOJIOB HAYYHOT'O
UCCIICIOBAHMSI JUISl IOJYUCHUS
HOBBIX ()YHJIAMEHTAJILHBIX 3HAHU B
obsactu mpodecCuOHATBHON
JESITEIIBHOCTH B CITIOCO0aMHU
MPUMEHEHUS dTUX 3HAHUHU JJIs
CO3aHMSI PUKJIATHBIX TEXHOJIOTHIA
U pelIeHMs MPAKTUYECKUX 3a/1ad.

MK-2

CIIOCOOHOCTh K CUCTEMHOMY aHaJINU3y
COBPEMEHHBIX Mpo0sieM GU3UKU U
KOMIIJIEKCA HOBEUIIINX 3HAHUM 1
JTOCTHKEHUH (PU3UKU B CBOEH Hay4HO-
HCCIIEA0BATENLCKOM JeITCILHOCTH

3HATB:

ba3oBble 3aKOHBI COBPEMEHHOU
(UBUKU U UX B3aUMOCBSI3b,
TEHJCHIIMU Pa3BUTHUS (U3UKH B
0003pUMOIi IEPCTIEKTUBE,
OCHOBHBIE MPOOJIEMBI, CTOSIIIHIE
nepe COBpeMeHHOM (hU3UKOH, a
TaKKe MpeJiaraéMble CpesiCTBa UX
perieHusl.

VMETh:

TMOHUMATh CYTh SIBJICHUH U
MPOLIECCOB, U3yYaeMbIX (PU3UKOM.

BJIAJETh:

OCHOBaMHM METOJIOJIOTUH U
MPaKTUYECKUMHU HaBbIKAMU
Hay4HOT'O MMO3HAHUS IPU U3YUYEHUU
Pa3IMYHBIX YPOBHEW OpraHU3aIlin
MaTepuu, IpOCTPaHCTBA U
BPEMEHU.

IK-3

CIIOCOOHOCTD UCIIOJIb30BaTh
COBpPEMEHHBIE METO]Ibl 00pabOTKH

3HATD:
OCHOBHBIE METOJIbl 00pabOTKHI

4




OKCIICPUMCEHTAJIBHBIX JaHHBIX n/unu
MCTObI YHUCJICHHOTO MOACIIUPOBAHUA
CJIOKHBIX (bHSI/I‘IeCKI/IX IIPpoOLECCOB B

obnactu npodeccruoHaIbHON
JIeSATEIbHOCTH.

JAHHBIX, TIOJTYYEHHBIX
3KCHepI/IMCHTaHBHO WK METOdaMU
YHCJICHHOTO MOJICITMPOBAHUSI.

YMETHh:

BBIJICJIATh U CHCTEMAaTU3UPOBATh
HCO6XOIII/IMBIC HaquBIe JaHHBIC,
KPUTHYECCKH OILICHUBATh MX
JIOCTOBEPHOCTb.

BJIAJETD:

HaBbIKaMu cOopa, 00paboTKH,
aHaJIM3a ¥ CHCTEMAaTH3allny HayIHBIX
JaHHBIX;

HABLIKAMU CTATHCTUYECKOTO aHajIn3a
BKCHepI/IMeHTaJIBHBIX JAaHHBIX
HABLIKAMU aHAJIUTHYECKUX U
YUCJICHHBIX aHHpOKCI/IMaIII/Iﬁ

byHKIHIA.

3. CTpyKTypa U coaepkaHue IUCUUILTHHBI

OO6mias TpyA0eMKOCTh (00bEM) TUCHMIUIMHBI cocTaBisgeT 3 3aueTHbIX equnull (3E), 108 vacos.

3.1. O6vém oucyunaunsl no 6UOAM y4eOHbIX 3aHAmMuUI (6 uacax)

Buj yue6Hoii padoThl

Bcero uacos

OO611ast TpyA0EMKOCTh TUCIUTUIMHBI

108

KonTtakTHas paboTta 00y4Jaromuxcs ¢ mpernoaaBateiieM (1o BUaaM ydeOHbIX 36
3aHSTHI) (BCETO)

AynmutopHas paboTa (BCero): 36

B TOM YHCIIE!

Jlexun 18

[IpakTuueckue 3aHATHS 18
CamocrositenpHast paboTa oOydaronuxcsi (BCero) 72
Buj HTOroBOro KOHTpoOJIs 3auer

3.2. Pa3oenvl Oucyuniunsl u mpyooemKocms no 6U0am Y4eOHbIX 3aHAmMUIl (6 aKkademuueckKux

yacax)
Ne|  Paszges aucHUNIMHbBI KonTakTHasi padora
CamocrosiTe/ibHaA
Bceero| Jlekuuonnbie | I[lpakTnueckue
pabdora
3aHATHS 3aHATHS
1 |PensTuBuCTCKHE 1 20 3 3 14
0OMEeHHBIE
B3aNMMOJECUCTBUSA B CHCTEME
AJIEKTPOHOB.
2 |[TapamarHeTnsm u 23 4 4 15
dbeppomarseTuM
3 |DOHeprus 23 4 4 15
dbeppoMarHuTHOTO
KpUcTasia




4 |Marbie GpeppovacTHIIBI. 23 4 4 15
5 |[Tuporpomnus 19 3 3 13
(beppoMarHeTUKOB
JImcuunjanHa B 1eJiomMm 108 18 18 72

3.3 Cooepicanue oucyuniunsl, CMpyKmypupoeannoe no memam (pazoenam)

Ne

HaumenoBaHue pa3jaeia
AUCHHUILIMHBI

Conep:xanue

PensruBucrckue 1 0OMeEHHEBIE
B3aUMOJICVICTBUS B CUCTEME
3JIEKTPOHOB.

MoMeHT nmnysbca U OpOuTaIbHOE ABUKEHHE OTIEIBHOIO
AIIEKTPOHA U CUCTEMBI AJIEKTPOHOB. CITUH OT/IEIBHOTO
3JIEKTPOHA U CUCTEMBI 1eKTPOHOB. CIIMHOPBI, UX
TpaHnchopMalMoOHHbIE CBOICTBA. YpaBHeHue Jupaka u
ypaBHeHnue [laynu. Onucanue pensiTUBUCTCKUX
B3aHMOJIEICTBHUIA ( ¢ TOYHOCTBIO 10 wieHOB (V/C)?) mpu
paccMOTPEHUHU OTIENBHOIO 3JIEKTPOHA U CUCTEMBI JIBYX
951eKTpOoHOB. [ToHsATHE O CIMH-CIMHOBOM H CITUH-
OpOUTANBHOM B3aUMOJICHCTBUSIX. DJIEKTPOHHAs 000JI04YKa
aToMma. TOHKas CTPYKTypa aTOMHBIX YPOBHEH.
['mpomaruuTHast anHoManus cuuHa u gaxrop Jlanmge.
[TepecTanoBOYHAsE CHMMETPHSI BOJTHOBBIX
MHOTOJIEKTPOHHBIX (DYHKINI 1 OHsATHE 00 OOMEHHO
sHepruu. CnmHOBOM 0OMeHHbIH oneparop upaka

[TapamarueTusm u
dbeppomarueTusm

Jloxanu3oBaHHbIE HEB3AaUMOIEUCTBYIOIINE MOMEHTBI.
ITapamarnetusm. Bzanmopeiicteue Ban-®reka-
laiizenbepra. [IpubmmkeHue MOJIEKyISIPHOTO MOJIS B
dbeppomarneruzme (Moaenb Kropu-Beiica). lunamuka
MarHUTHOH penieTku eppoMarHeTuka B OOMEHHOM
MpUOJIKEHNH (TTOJTYKIIACCUYECKOE PACCMOTPEHUE U
KBAaHTOBOE paccMoTpeHue). PeppoMarHoHbl Kak
KBazu4acTulpl. TepMoarHaMuKa raza eppoMarHoHOB.

OHeprus peppoMarHUTHOTO
KpHUCTajia

DEeHOMEHOJIOTUYECKOE OITMCAHUE PENATUBUCTCKUAX
B3aMMOJICHCTBUI B peppOMarHUTHOM KpHCTasie. DHEPTus
MarHUTOKPUCTAIIIOrpauIecKoi aHU30TPONIUU U SHEPT U
MarHuTOJMIIOIBHOTO B3aUMOIEUCTBUS. JJoMeHHas
CTPYKTypa eppoMareTuka. Mexx1oMeHHbIE TPaHUIIbI.
Crpaiin — cTpykTypa u ctpykrypa Jlannay-JIndmmuna.
IToBeneHne JOMEHHOU CTPYKTYpPbI B KBa3UCTALIHOHAPHOM
MarHMTHOM MOJI€.

Mausle peppoyacTuIbl.

Manbie peppoMarHuTHBIC YaCTHUIIBL. SIBIIEHUE THCTEpE3HCa B
MaJbIX (heppPOMArHUTHBIX YacTuiax. HaHoMarHuTel, ux
MOBEJIEHUE BO BHENIHUX nojsix. Teopema Kpamepca.

I'uporponus
(dbeppoMarHeTuKoB

MarnutoonTtuka ¢peppoMarHeTUKoB. DeppoMarHeTHKA KakK
TUPORJIEKTPUYECKUE U THPOMArHUTHBIE CPEJIBI.
KBaHTOBOMEXaHWYECKUI PACUET TEH30pA JIEITEKTPUUECKON
npoHunaeMoctu gpeppomarneruka. Ipdexr Dapanes B
(dbeppomMarHeTHke.

TGKYHH/Iﬁ KOHTPOJIb YCII€EBACMOCTHU OCYHICCTBIIACTCA B paMKax 3aHATHH IMPAKTUYCCKOIr0o H
CCMHUHAPCKOI'0 THIIA, T'PYNIIIOBBIX W HHAWBHUAYAJIbHBIX KOHCYHLT&HHﬁ. Htoroserit KOHTPOJIb
OCYIICCTBIACTCA HA 3a4€TC, B X0€ KOTOPOro OLCHUBAIOTCA YPOBCHb TCOPCTUUCCKUX 3HAHUH U
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HAaBBIKW PCIICHUA ITPAKTHUYCCKUX 3a1a4.

4. O0pa3oBaTe/ibHbIEe TEXHOJIOTHH

[Tpu n3yueHnn TUCIUTUTMHBI HCIIOB3YIOTCS COBPEMEHHBIE 00pa30BaTeIIbHBIC TEXHOJIOTHH.
[IpenycmaTtpuBaeTcsi HCHOIB30BAHUE B y4eOHOM IMPOLIECCE AaKTUBHBIX U MHTEPAKTUBHBIX (HOpM
NPOBE/ICHUS 3aHATUH (Pa300p KOHKPETHBIX CUTYaIUil, TPEHUHTH [0 PEIICHUIO MPAKTHYECKUX
3aJa4) B COUYETAHMU C BHEAYJUTOPHOM paboTOH ¢ wLenblo (OPMHPOBAHUS U PA3BUTHSA
PO ECCUOHATLHBIX HABBIKOB 00YYarOIINXCS.

KonTaktHas pabora (paboTa BO B3aMMOJACWCTBHM C TMPEINOJABATEIEM) 1O JAHCIUILIMHE
npoXoauT B (opMe JeKIuid M MPAKTHYSCKUX 3aHATHH, a TakKe B BUJC KOJUIGKTUBHBIX W
UHIWBUAYAIbHBIX ~ KOHCyNIbTalMii. Ha 3aHATHSX  JEKIUMOHHOTO THUMA  HCIOJIb3YIOTCS
MYJIbTUMEAMIHBIE CPEICTBA TMOIICPKKH 00pa3oBaTENBHOTO Ipollecca, YacTh 3aHATUN
OPOBOJATCS B BHUJAE JEKIHMA C TNPOOJIEMHBIM H3JIOKEHHEM Marepuana. Ha 3aHATHAX
NPaKTUYECKOTO THIA pa30MparOTCs pEUICHUs 3a/ad  Pa3JIMYHON CTEIEeHU CIOXKHOCTH,
IPOBOJATCS  OOCYKICHHS pacCMaTpUBAaEMbIX MPOOJIEM B CBET€ MOCIEIHUX HAYYHBIX
JOCTYDKEHUH B JaHHOM oOnactu. AcnupaHThl pabOTarOT Kak WHIMBUAYaJIbHO, TaK W
KOJIJICKTHBHO.

CamocTtosaTenbHass paboTa BKIOYaeT B ceOs BBINOJHEHHE JOMAIIHUX 3a/IaHuUH,
MOJTOTOBKY CEMHHApOB, a TAK)KE TEOPETHUYECKYIO IOATOTOBKY K 3aHATHIM IO MaTepualiaM
JICKIMA U PEKOMEHI0BAaHHOW JIMTEpaType, MPUBEJACHHONW B KOHIIE JaHHOW mporpammbl. Kpome
TOTO, ACIIUPAHTH UMEIOT BO3MOKHOCTh NMPUHUMATh YYacCTHE B CEMHUHApax C MPEICTaBUTEISIMU
POCCHIMCKMX W 3apyOeXKHBIX HAayyHBIX OpraHU3alMif, MacTep-KiaccaX »dKCIEPTOB |
CIICIAIIMCTOB B 00JIACTH COBPEMEHHBIX 3a/1a4 (PU3UKH MarHeTH3Ma.

5. Y4eOHO-MeTOoaMYeCKOE 00eclieYeHHe CAMOCTOSATEeIbHOM PadoThl 00y4a 0N XCH

B kypce 3amiaHupoBaHO Ha CaMOCTOSITENIFHYIO paboTy acnupanToB 72 vaca (67 % obiero
o6bema). CamocTosTenbHas paboTa aCUPAHTOB SIBJISETCS OJAHUM W3 BUIOB yUEOHBIX 3aHSATHH,
BBITIOJHSETCST MO 3aJaHUI0 TPEnojiaBaTeisl WHANBUAYAIbHO U 0€3 ero HemocpeICTBEHHOTO
yuactus. CamocTosiTenbHas paboTa acmupaHTa — HEOTheMJIEeMas YacTh IOJTOTOBKH
BBICOKOKBIM(DUIIUPOBAHHOTO CIIEIMANNCTa B COOTBETCTBYIomed oOmactu. Ee menp —
CUCTeMAaTH3alMsl U 3aKpeIUIeHWE MOJYyYEHHBIX 3HAHUM UM yYMEHUH, yriayOJeHHe U pacIiiupeHue
3HaHWM, TPUOOpPETEHNE HABBHIKOB CaMOCTOSITENILHON paboThl ¢ JuTepaTypoi, (hopMHUpOBaHHE
CIOCOOHOCTEH W HAaBBHIKOB K HEMPEPHIBHOMY CaMOOOpa30BaHUIO M MPOPECCHOHATHHOMY
COBEPIICHCTBOBAHUIO.

CamocrosiTenibHass paboTa acmupaHTa TMOAPA3yMEBAET MPOPAOOTKY JIEKIIMOHHOTO U
JOTIOTHUTEIFHOTO MaTepHana, pelieHre JOMallHuX 3aa4 ¢ MOCIeAYIOIel TPOBEPKO HABBIKOB
pemenus 3amad. [IpopaboTka JEKIIMOHHOTO MaTepHala OCYIIECTBISETCS €KEHEACTbHO MOocie
MPOBEJCHUS AayAWTOPHBIX 3aHATHH B paMKax YacoB, OTBEACHHBIX acCHUpaHTaM Ha
caMoCTOsTeNIbHYl0O paboTy. Kpome Toro, pabGota C JEKIIMOHHBIM | JIOMOJHUTEIHHBIM
MaTepuaioM (peKOMEHJOBAHHOW JIUTEpaTypol, MPUBEIECHHOW B KOHIIE JaHHON MpOTrpamMMbl)
MMPOBOAUTCA IIpH IMOATOTOBKC K 3a4€Ty IO JUCHUIIIIHNHE. Brimoanenune JOMalITHUX pa60T
OCYIIIECTBIISIETCS ©XKEHENETbHO WIH pa3 B JIBE HENENH B COOTBETCTBUU C TPadUKOM H3YUCHHS
COOTBETCTBYIOIIETO JICKITMOHHOTO MaTepuajia W IPOBEJCHUS MPAKTHUSCKUX 3aHATHH 110
COOTBETCTBYIOIIECH TEMATHKE.



6. ®OH/ OLICHOYHBIX CPEACTB IO AMCHHILIMHE

6.1 Tunoesuie KOHmpOJ/ibHble 3a0aHUs UIU UHDbLE mamepuaibl

Boo~NoR~WNE

16.

17.

18.
19.
20.
21.

22.
23.
24.
25.
26.

217.

0.
11.
12.
13.
14.
15.

MOoOMEHT UMITyIIbca U OpOUTATHHOE ABUKCHUE OTJCIIBHON YaCTHIIBI.

Oneparop MOMEHTa UMITYJIbCA OPOUTATILHOTO IBUKEHHS CUCTEMbI YaCTHII.

Cnum.

[IpeobpazoBaHre COMHOPOB NP BPALIEHUH CUCTEMbI KOOPIUHAT

VYpaBuenue /lupaka 115t CBOOOIHOTO JIEKTPOHA.

Ypasuenue Jlupaka /i 371€KTpoHa B 3JIEKTPOMAarHUTHOM TOJI€.

Omneparop B3aMMOJICHCTBUS IBYX JIEKTPOHOB ¢ TOYHOCTHIO (1/¢)2.

AtoM. LS-cBs3b 1 jj —CBsI3B

[TonsiTie 06 0OMEHHOI SHEPTHUU.

MarauTHbIi MOMEHT 3J€KTPOHA U TUPOMArHUTHAs aHOMAJIUS CIIHHA.

MarauTHbI1 MOMEHT aToMa.

CnuHoBo# 0OMeHHbIH onepatop dupaka.

B3aumoneiicteue Ban ®dneka — [Maitzendepra.

Jlokanu3oBaHHbIE HEB3aMMO/ICHCTBYIOIINE MOMEHTHI. [Tapamaruerusm

®eppomarnetusm B mojaenu KropuBeiicca. [lpubnuxenue MOJEKyISIpHOTO (CpeaHEro)
OIS

JluHamuika MarHUTHOM peméTku (eppoMarHeTMka B  NPHOIMKEHUH OOMEHHOTO
B3aMMO/JICHCTBUS (KJIACCUYECKOE PACCMOTPEHHUE).

JluHamuika MarHUTHOM peméTku (eppoMarHeTika B  NPUOIMKEHHH OOMEHHOTO
B3aMMO/ICHCTBUS (KBAHTOBOE PaCCMOTPEHUE).

®eppomarHoHbl. TepMoanHamMuKa ra3a (peppoMarHoHoB.

PensituBucTCKHE B3auMOIeHCTBUS B (heppOMArHUTHOM KpUCTaILIE.

MarautokpucTauiorpadgudeckas aHu30TPOTIHSL.

DOHeprus MarHUTOKpUCTAIUIOrpaduuecKoil aHU30TPONUUA W DHEPIHUs MarHUTOJUIOIBLHOTO
B3aUMOJICVCTBUS.

JlomeHHas cTpyKTypa deppomarueruka. JloMeHHas CTeHKa.

DHeprus MarHUTOUITOIHHOTO B3aMMOJICHCTBHIS MHOTOJJOMEHHOTO ()eppOMAarHeTHKA.

Mansbie peppoMarHUTHBIE YACTHIIBL.

HamarnuunBanne MHOro10MEeHHOTO (peppomarneTuxa. ['ucrepesuc.

['uposnexkTpuueckue W THPOMArHUTHBIE CBOWCTBAa (heppoOMarHeTHka, MAarHUTOOITHKA
(beppoMarHeTuKoB.

OO6parenne BpemeHu u TeopeMa Kpamepca.

6.2. Onucanue wiKan OUeHUBAHUSA

Hrorossriit KOHTPOJIb KaueCTBa YCBOCHUSA aACIUPAHTAMH COACPKAHUA HOUCHHUIIIIMHBI

MMPOBOAUTCSA B BUAC 3a1UC€Ta, HA KOTOPOM ONPCACTIACTCA:

¢ YPOBCHbL YCBOCHHA OCHOBHOI'O yqe6Horo MaTrepuraia 1o JUCHHUIIIINHEC,

¢ YPOBCHb IIOHMMAaHUA U3YYCHHOI'O MaTCpUaia,

® CrHoCOOHOCTH MCIIOJIB30BaTh MOJIYYCHHBIC 3HAHUSA JJIA pCHICHUA KOHKPCTHBIX 3a1a4.

3adeT mMpoBOAUTCS B YCTHOUM (opme. YCTHas 9acTh 3aKJIFOYAETCS B OTBETE aCIUPAHTOM

Ha TEOpEeTHYEeCKHe BOmpoca Kypca (C TNpeABAPUTEIBHON IOATOTOBKOW) M IMOCIEIYIOLEM
co0ecel0BaHNHU B paMKax TeMaTuku Kypca. CobecenoBaHue npoBoanuTcs B (opMe BOIIPOCOB, Ha
KOTOpbIE AaCMUpPaHT JOJDKEH JaTh KpaTkui orBeT. [IpakTuueckass 4acTh HpeaycMaTpHBaeT
pelIeHne IByX 3a1ad [0 Pa3IMYHBIM pa3/iesiaM Kypcea.

3auer cTaBUTCSA IIpu YpOBHE 3HAHMUH Ha OLICHKY «YOOBJICTBOPHUTCIBHO» U BBIIIC.



Onenka

YpoBeHb NOATOTOBKH

OT1innyHO

Beicokuii ypoBeHb NOATOTOBKYU C HE3HAUUTEIIbHBIMU OLIMOKaMHU.
AcnHpaHT JaeT NOJIHBIN U pa3BepHYTHIN OTBET HA BCE TEOPETUYECKHE
BONPOCHI OMJIeTa; TOUHO OTBEYAET Ha JJONOJHUTEIbHbIE BOIIPOCHI;
MPUBOAMT MOYTHU TOJHBIE, APTYMEHTHPOBAHHBIC PEIICHUS BCEX
c(OpMyIHPOBaHHBIX B OMIIETE 3a/1a4 C HE3HAYUTEIbHBIMU HE0UETaMH.
N3noxenue peleHnii U MOIy4eHHbIE OTBETHI OTINYAIOTCS JIOTHYECKON
[10CJIeI0BATENbHOCTBIO, YETKOCTHIO B BEIPQ)KEHUU MbICIEH 1
000CHOBAHHOCTBIO BBIBOJIOB, JIEMOHCTPUPYIOLINX 3HAHHUE
o0mmedu3nyeckux 1 npoheCcCUOHAIbHBIX TUCIUIUIMH, YMEHHE IPUMEHSTh
Ha MPaKTHKE MPHOOPETCHHBIC HABBIKU, BIAJICHUE METOIMKAMU PEIICHUS
3ajau.

BrinosiHeHNE KOHTPOJIBHBIX 3K3aMEHAMOHHBIX 3aJaHuil Ha 90% u BbIIe

Xopomuio

B nenom xopoiias moaroToBka ¢ 3aMETHBIMH OIIMOKaMH HITH
HeJoueTaMH. ACTIMPAHT JAET MOJHBINA OTBET Ha BCE TEOPETHUUECKUE
BOINPOCHI OMIieTa ¢ HEOOIBITMMHI HETOUHOCTSIMH, JIOITYCKAEeT OIIMOKH MPU
OTBETaX Ha JIOMOJIHUTEIbHBIE BOIMPOCHI; IPUBOIUT MOYTH MOJTHBIC
pelieHus Bcex cOopMyTUPOBAaHHBIX B OUIIETE 33124 C HEKOTOPBIMHU
HEJI0UYeTaMU; WJIA UCUEPIIBIBAIOIIEE PEIICHUE TPUBEIEHO TOIBKO ISt
OJIHOM M3 IBYX 3a/1a4 Ouiera, a BTopas 3ajaua pelieHa co
3HAYUTEJILHBIMU MTOTPEITHOCTIMU. V3105kKeH1NEe pelIeHnil ¥ MOTy4eHHbIe
OTBETHI OTJIMYAIOTCS JIOTHUYECKOH MOCIEA0BATEILHOCTEIO, JOCTATOYHOM
YETKOCTHIO B BBIPOKEHUHU MBICIICH U HE BCET/A TIOJTHOW 000CHOBAHHOCTHIO
BBIBOJIOB, IEMOHCTPUPYIOIIUX, B LIEJIOM, 3HAHUE 001Ie(hU3NUECKUX U
npodecCHOHABHBIX AUCIHUILINH, YMCHHE IPUMCHSITH HA TPAKTHUKE
MpUOOpETEHHBIC HABBIKH, BIaJICHIUE OCHOBHBIMUA METOAMKAMHU PEIICHUS
3aj1a4.

BrinmonHeHne KOHTPOIBHBIX K3aMeHaIMOHHbIX 3a1anuit ot 70 no 90%.

Y 10BIETBOPUTEIBLHO

MuHUMaIbHO 10CTAaTOYHBIN YPOBEHD MTOATOTOBKH. ACIUPAHT MTOKA3bIBAET
MUHHUMAaJIbHBIN YPOBEHb TEOPETUYECKUX 3HAHUMN, TOMTYCKAEeT OMMOKH MPH
OTBETax Ha JIOTMOJIHUTEIbHbIE BOIPOCHI; TPUBOIUT HETIOIHbIE, C1a00
apryMeHTHPOBaHHbBIE PEIICHUs BCeX CPOPMYIMPOBAHHBIX B OMIIeTe 3a1au.
N3noxeHune peleHnii U Moy4eHHbIE OTBETHI HE OTINYAIOTCS CTPOMHON
JIOTUYECKON MOCIIEN0BATEIBHOCTBIO, YETKOCTBIO B BHIPAKEHUU MBICIIEH U
000CHOBAHHOCTbBIO BBIBOJIOB, YTO TOBOPUT O HE JOCTATOYHO MOJIHOM I10-
HUMaHUHU 001e(pU3NIECKUX U MPOPECCUOHATBHBIX JUCIUIUIMH, YMEHUH
MPUMEHSTh Ha IPAKTHUKE JIMIIb HEKOTOPbIE MPUOOPETEHHbIE HaBbIKHU, Bila-
JIEHUH HE BCEMU M3YYE€HHBIMH METOJUKAMU PEIICHU 3a/1a4.

BrinosiHeHNEe KOHTPOJIBHBIX 3K3aMEHAIMOHHBIX 3a1aHuil oT 50 1o 70%.

HeynosnersopurensHo

[ToarotroBka HegocTaTOYHAS M TPEOYET TOMOTHUTENFHOTO U3YUSHHS
MaTepuasa. ACIUPAHT JaeT OMMOOYHBIC OTBETHI, KaK Ha TCOPETHUCCKUE
BOMPOCHI OMIIeTa, TaK M HAa HABOJAIIUE U JOTIOTHUTEIHHBIC BOIPOCHI
9K3aMEHATOPA; MPUBOJUT PEIICHUS CPOPMYTUPOBAHHBIX B OHIIETE 3a/1a4 C
rpyOBIMH HEI0UYeTaMH, UTO TOBOPUT O HEJOCTATKE 3HAHUI 110
o0medu3nyeckum 1 MpoPeCCHOHATBHBIM JUCITUTIINHAM, OTCYTCTBUHU
YMEHHUsI IPUMEHSTH Ha MPAKTUKE MPUOOPETEHHBIC HABBIKHU, HE BIIAJICHUE
METOJIMKAMH PEIICHUS 33]1ad.

BrinonHeHue KOHTPOIBHBIX IK3aMEHAIIMOHHBIX 3a1anuit 10 50%.




7. IlepeyeHb OCHOBHOW W JONOJHHUTEJNbHON Yy4eOHOH JMTEPATypbl, HEOOXOAMMON JIs
OCBOCHMS THCIMIIIHHBI

a) OCHOBHAa4 JIUTECpaTypa.

1.

2.

3.

4.

5.

Janpay JILJI., Jludmun E.M., kypc "Teoperuueckas ¢usuka", Tom III. «KBanToBas
Mexanuka». M. Hayka. 2002.

Bepecrenxuii B.b., Jludummn E.M., JL.IL. [Tutaeckuit, kypc "Teopernueckas gpusmka',
Towm IV. «KBanToBas snekTpoauHamuka». M., Hayka 2001.

Jannpay JILJI., Jludmun E.M., kypc "Teoperudeckas gusuka", Tom VIIL.
«NeKTpoIMHAMUKA CIUIOMIHBIX cpen.» M. Hayka. 1982.

Jiudurun E.M., ITuraesckuit JL.IL., kypc "Teopernueckas ¢pusuka", Tom IX.
«Craructuueckas pusuka. Yacts 2.» M. Hayka. 1978.

Kutrens Y., KBanToBas Teopus TBepbix Tea. M.: Mup, 1967.

0) IonoJIHUTEIbHAS JUTEpaTypa;

1.

arwN

boposuk E.C., Epemenko B.B., Munshep A.C. «Jlekiuu no Maruetusmy».

M.: ®usmatiur, 2005.

Venexu pusudeckux Hayk (https://ufn.ru/ru/)

Reviews of Modern Physics (RMP) (https://journals.aps.org/rmp/)

Physical Review B (PRB) (https://journals.aps.org/prb/)

Journal of Magnetism and Magnetic Materials (https://www.journals.elsevier.com/journal-
of-magnetism-and-magnetic-materials)

M.J. Donahue and D.G. Porter, “OOMMEF User's Guide”, Interagency Report NISTIR
6376, National Institute of Standards and Technology, Gaithersburg,
http://math.nist.gov/oommf

B) (akynpTaTHBHAS AUTEpaTypa

NN E

P. Vaiit. KBanToBast Teopust maraetusma. M., Mup 1985.

AN .Axuesep, B.I'. bapbsixrtap, C.B. [lenermunckuii. CniuHosble BoaHbl. M., Hayka 1967.
C.B. Boncosckuii. Marnetusm. M., Hayka 1971.

I'.C. Kpunuuk. ®usnka MarHuTHbIX sBieHuid. M3g-so MI'Y  1985.

Jx. Cmapt. DddexTuBHOE MoJIe B TeOpUU Maraetusma. M., Mup 1968.

C.B. Boncosckuii. Marnetusm mukpouactuid. M., Hayka 1973.

V.®. bpayn. Mukpomarnerusm. M., Hayka

®dusnka MarHUTHBIX siBiieHu. CemuHapsl: Y4yebHoe mocodue/ coct. B.M.MIBaHOBCKUH,
JI.A.YepHnukona, nox pen. npo¢. E.M.Kongopckoro. uznarensctso MI'Y. 1981.

8. Hepeqeﬂb l/lH(l)OpMaIII/lOHHbIX TeXHOJIOFI/Iﬁ, HCI0JIB3YEMBIX IIPH OCYIIECTBJICHUU
06p330BaTeJIbHOF0 nmpounecca 1mo JTMCuMIlJIinHe

Hcnonp30BaHNE IPOTPAaMMHOIO obecneucHus:

1.

Microsoft Office Word.

2. Microsoft Office Excel.

3. Microsoft Office Power Point.

4.

5. Object Oriented MicroMagnetic Framework (OOMMF) project

Free Origin Viewer.

(https://math.nist.gov/oommf/)
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9. Omnucanue MaTepHaJbHO-TEXHHMYECKOH 0a3bl, HeOOXOAUMON I OCYIIeCTBJICHHUS
o0pa3oBaTeIbHOI0 Mpouecca 1o JMCUUIINHE

JUis mpoBeneHus JEKIMH M MPAKTUYECKUX 3aHATUH TpeOyeTcs TUIIOBOE 00OpyAOBaHHE
JIEKIIMOHHOM ayIUTOPHH.

JUis NOArOTOBKM CaMOCTOATENbHBIX KOHTPOJBHBIX paboT M Al UX IpadUvecKoro
npeicTaBieHus (€CIM 3TO HEoO0XOIMMO), a TaKkkKe I PACHIMPEHHS KOMMYHHUKAIMOHHBIX
BO3MOXHOCTEH  acIUpaHThl HMMEIOT  BO3MOXKHOCTh  paboTaTh 3a  KOMIIBIOTEPOM €
COOTBETCTBYIOILIUM JIMIIEH3HOHHBIM IPOTPaMMHBIM 00€CIICUEHUEM U BBIXOJIOM B MIHTEpHET.

CocraBureJb:
Toxman U./1., k.d.-M.H., ¢.H.C. oTaena ¢u3uKu cBepxnpoBogaukos MOM PAH

Peuensenr:
Kypun B.B., n1.¢.-M.H., 3aB. otaenom ¢pusuku cBepxnpoBogainkos MOM PAH
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