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1. MecTto nucuuniauabl B crpykrype OOII acnupaHTypsbl

Juctummaa «®u3nka MarHeTu3May SIBISICTCS JUCHUIUITMHON 1O BBIOOPY BapHAaTHBHOMN
yactu nporpammbl 01.04.01 «IIpuGopbl 1 METOIBI SKCIIEPUMEHTATBHON (PU3UKNY.

Jis ycriemHOro yCBOGHHsI Kypca aclHpaHTy HEOOXOJMMO 3HaHUE OOIIHUX KYypCOB
GbU3MKM U MaTeMaTUKH, KBAaHTOBOM MEXaHHKH, CTaTUCTHYECKON (PU3UKHU, 3JIEKTPOJUHAMUKH,
¢u3uku TBepmoro Tena. JlaHHBIA Kypc sBisercs 0a30d A BBINOJHEHHS aCHUpaHTaMU
UCCJIEIOBAHUM B 00JIaCTH TBEPAOTEIbHBIX MATHUTHBIX HAHOCTPYKTYP.

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

e (GopMHpOBaHHE Yy aCIIUPAHTOB MPEACTABICHHUS O TBEPAOTEIHHOM MarHeTU3Me Kak O pasjelne
¢buznyecKkoro 3HaHMs, 0A3UPYIOLIETOCs Ha PEISTUBUCTCKOM KBAHTOBOM TEOPHH;

® (O3HAKOMJICHHUC aCIHUPAHTOB C MOJACJIbHBIMH IPCACTABICHUAMU,

OINMCAHUN MAarHUTHBIX SIBJICHUM B TBEPABIX TEJAX;
e (dopmupoBanue y acnupanToB KommereHui mporpammbl 01.04.01 «IIpubGopsr u MeTombl

SKCIIEPUMEHTAIBHON  (PU3UKNY,

B COOTBCTCTBHUU

UCIIOJIB3YEMBIMU  IIpU

¢ TtpeboBanusimu  ®I'OC BO mo

HanpasyieHuto noaArotoBku 03.06.01 «Pu3nka u aCTpOHOMHUSD.

2. Hepeqeﬂb NJIAHUPYEMBIX PpPE3YJIbTATOB oﬁyqennﬂ no AMCHMUIIJIMHE, COOTHECCHHBIX C

IIAHUPYEMBIMHA

pe3yJibTaTaMH  OCBOEHHSI

HanpasJieHN10 «DU3UKa U ACTPOHOMUS»

o0pa3oBaTe/iLHOI

NporpaMMbl 1O

B pesynpTaTe OCBOCHHSA AMCHMILIMHBI OOYYAIOUIUICS [OJKEH OBIAJETh CIEAYIOUUMHU
KOMITETCHIIMSIMU Pe3yJIbTaTaMi 00y4YeHHUs 10 AUCIUIUIMHE:

Kon Pesyabrarsl ocBoenuss OOIL Ilepeyensb pe3yibTaTOB
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U IUVIAHUPYEMbIX 00y4YeHHS 110
AMCUMILINHE
YK-1 CIOCOOHOCTH K Kputnueckomy ananuzy |3HATD:

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

METO/Ibl KPUTUYECKOTO aHaJIN3a U
OLICHKH COBPEMEHHBIX HAyYHBIX
JOCTUKEHUH, a TAKKEe METObI
TeHEpUPOBAHUs HOBBIX MJIEH IIpU
pEIIEHNH UCCIIEIOBATEIbCKUX U
IIPAKTUYECKUX 3a7a4, B TOM YHCIIE
MEXIMCHUIUTMHAPHBIX 00IaCTAX.

YMETb:

MIPOBOJUTH aHAIHU3 JIUTEPATYPHBIX
JIAaHHBIX B PaMKax IMOCTaBICHHON
UCCIJIEIOBATENbCKOM (MMPaKTUYECKOM,
00pa30BaTeNbHOMN) 3a/1a4H, BBISBIIAThH
OCHOBHBIE BOIIPOCHI U MTPOOJIEMBI,
CYILLECTBYIOINE B COBPEMEHHOM
HayKe;

IIPU PELIEHUN UCCIIEN0BATEIbCKUX 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
HCCJIE0BATEIbCKUX 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
Hay4HO-UCCIIEN0BATEIbCKON
JIeSITEIIbHOCTH;

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

METO/Ibl aHAJIN3a IaHHBIX,
HEOOXOIUMBIX JIJISl IPOBEACHHUS
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
COBpPEMEHHOI1 anmaparypsl,
000py1I0BaHUSI 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 MOUCKA (B TOM YHCIIE 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 CAMOCTOSTEILHO

MIPOBONTH HAYYHBIC UCCIICIOBAHUS B
obJsactu pa3paboTKu IprOOPOB U
METOJIOB 3KCTIEPUMEHTAIBHON (PU3UKH

N IPUMCHSTH IIOJTYUYECHHBIC PE3YJILTAThI

AJId pCHICHUA IMPAKTUYCCKUX 3aa4d

3HAT:

OCHOBHBIE 3aKOHBI, TEOPETUUECKUE
MOJICJIA I COBPEMEHHBIE METO/TbI
UCCIICIOBAaHUI U MaTeMaTHYECKOTO
MOJICIIMPOBAHUS B 00J1aCTH
pa3paboTku mpuOOPOB ¥ METO/IOB
OKCIEPUMEHTAIBHON (PU3HKH.

YMETh:

UCIIO0JIb30BaTh MOJIyUYCHHbBIC 3HAHUS
JUTS aHAJTN3a Pe3yJIbTaTOB HAYYHBIX
UCCIICIOBAaHHI U PEIICHUS
IIPAKTUYECKUX 3ajiad B 00JacTH
pa3paboTKu MPHUOOPOB M METOIOB
HKCIEPUMEHTATBHON (PU3HKH.

BJIAJIETD:

pa3pabOTKOI METOJIOB HAYYHOT'O
UCCIICIOBAHMS JUIS IOJYyYCHUS
HOBBIX ()YHJIAMEHTAJILHBIX 3HAHU B
obnactu pa3paboTKu IprOOPOB U
METOJ0B 3KCIEPUMEHTAIBHOU
Gbu3KUKH 1 crioco0amMu MPUMEHEHHS
STUX 3HAHUU JJIs CO3TaHUS
MIPUKJIATHBIX TEXHOJIOTUN U
pEIICHUs TPAKTUIECKHX 3a7ad.

IK-2

CIIOCOOHOCTB K CUCTCMHOMY aHAJIN3y

COBpPEMEHHBIX IpobsieM (HU3HUKH U
KOMILJIEKCA HOBEUILNX 3HAHUM U
JOCTHXKEHUI (PU3UKU B CBOEH Hay4HO-
UCCIIEN0BATEIbCKON EATEIbHOCTH

3HATD:

ba3oBble 3aKOHBI COBPEMEHHOU
(GU3UKU ¥ UX B3aMMOCBSI3b,
TEH/ICHIINH Pa3BUTH (PU3HUKH B
0003pHUMOii NEepCIEKTHBE,
OCHOBHBIE MPOOJIEMBI, CTOAIINE
nepes COBpeMeHHOM (HU3HUKOA, a
TaKXe MpeJyIaraeMble CpeCTBa UX
pereHus.

YMETh:

MIOHUMATh CYTb SIBJICHUU U
MPOIIECCOB, U3y4aeMbIX (PU3UKOM.

BJIAAETD:

OCHOBAMH METOJIOJIOTHUH H
MPAKTUYECKUMH HABBIKAMU
HAYYHOTO TTO3HAHUS TP U3YUEHUH
Pa3IMYHBIX YPOBHEH OpraHu3aluu
MaTepHH, TPOCTPAHCTBA U




BpPEMEHH.

InK-3 CIOCOOHOCTH UCIIOIB30BATH

COBPEMEHHBIE METOIbI 00PaOOTKH
IKCIIEPUMEHTATIBHBIX TaHHBIX U/WIIN
METO/IbI YUCIICHHOTO MOJICITUPOBAHHS
CJIO’KHBIX (PH3UUECKUX MPOIIECCOB B
obJsactu pa3paboTKu IprOOPOB U
METO/I0B SKCIIEPUMEHTAILHON (DU3UKU.

3HATD:
OCHOBHBIE METOIbI 00Pa0OTKH
JTAHHBIX, IOJTY9CHHBIX
SKCIIEPUMEHTAIBHO WJIM METOIaMHU
YHCIEHHOTO MOJICITUPOBAHUSI.

YMETh:
BBIJICTISITh 1 CHCTEMATH3UPOBATh
HE0OXO0IUMbIC HAyYHBIC TaHHBIC;
KPUTHYECKH OIICHUBATH UX
JIOCTOBEPHOCT.

BJIAJIETD:
HaBBIKaMH cOopa, 00padoTKH,
aHaIlM3a U CUCTEMATU3AIMHA HAyYHBIX
JIAHHBIX
HaBBIKAMM CTATUCTHYECKOI'O aHAJIN3a
AKCIIEPUMEHTAIbHBIX JTAHHBIX;
HaBBIKAMM aHAJTUTUYECKUX U
YHCICHHBIX AIMPOKCUMAIIH

(GyHKIMIA.

3. CTpyKTypa U coepkaHHue QUCUUILIHHBI

O61mas TpyaoeMKOCTh (00beM) AUCUHUILINHBI cocTaBiseT 3 3adeTHbiX equnuil (3E), 108 gacos.

3.1. O0vém Oucyunaunst no 6UOAM y4eOHbIX 3aHAmMUIL (6 uacax)

Buj y4yeOHoii padboThI

Bcero yacos

OO6m1ast TpyA0€MKOCTh JUCIIUTUIMHBI

108

KonTtakTHas paboTta 00y4Jaronuxcs ¢ mpermnoaaBatesieM (1o BUaaM ydeOHbIX 36
3aHSTHIA) (BCETO)

AynuropHas pabora (Bcero): 36

B TOM YHCJIE!

Jlekun 18

[IpakTuueckue 3aHATHS 18
CamocrosrenbHas pabota 00yJaroumxcs (BCero) 72
Buj HTOroBOro KOHTpoOJIs 3auer

3.2. Pa3zdensvt Oucuuniunsl 4 mpyooemKocms no 6UOAM YUeOHbIX 3aHAmMUIL (6 aKkademMuueckKux

uacax)
Ne|  Paszges M cHUIJIMHBI KonTakTHast padora
CamocrosiTe/ibHaA
Bcero| Jlekuuonnbie | IlpakTunueckue paGora
3aHATHS 3aHATHS
1 |PenstuBucTckue u 20 3 3 14
0OMEHHBIE
B3aUMOJICUCTBUS B CUCTEME
SJIEKTPOHOB.
2 |ITapamarneTusm u 23 4 4 15
dbeppoMarHeTu3m




3 |DHeprus 23 4 4 15
(beppoMarHuTHOTO
KpHUCTaIa
4 |Mansie ¢peppodacTUIlbl. 23 4 4 15
5 |l'apoTtpommst 19 3 3 13
(beppoMarHeTUKOB
JIncuunanHa B 1eJioM 108 18 18 12

3.3 Coodepicanue oucuyuniunvl, CMpyKmypupoeanHoe no memam (pazoenam)

Ne

HaumenoBaHue pasjaesa
JUCIHUILINHDI

Conep:xkanue

PengaruBucrckue u 06MGHHBIC
B3aMMOJICHCTBHSI B CHCTEME
JIIEKTPOHOB.

MoMeHT uMnysbca U OpOuTaTBEHOE ABHKEHHE OTICITBHOTO
AIIEKTPOHA U CUCTEMBI 3JIEKTPOHOB. CIIMH OTJEIBHOTO
AJIEKTPOHA U CUCTEMBI JIEKTPOHOB. CIIMHOPBI, UX
TpaHchopMaIMoHHbIE CBOKCTBA. Y paBHeHue [(upaka u
ypaBHenue [laynmu. Onucanue pensiTHBUCTCKUX
B3aUMOJICHCTBUH ( C TOYHOCTBIO J0 YWICHOB (V/C)Z) npu
pPacCMOTPEHHUHU OTAEIHHOTO JIEKTPOHA U CHCTEMBI IBYX
35eKTpOHOB. [oHATHE O CIMH-CTUHOBOM U CIHH-
OpOUTANBHOM B3aMMOJICHCTBHSIX. DIIEKTPOHHAS 000JI0YKa
atoma. ToHKasi CTpPYKTypa aTOMHBIX YPOBHEH.
['mpomaruuTHast anoManus cuuHa u gaxrop Jlanmge.
[TepecTaHOBOYHAS CHMMETPHS BOIHOBBIX
MHOTOJIEKTPOHHBIX (DYHKINI 1 OHsATHE 00 OOMEHHO
sHeprun. CnMHOBOM 0OMeHHBIN onepaTop Jupaka

[TapamarneTusm u
beppomarueTusm

Jloxanu3oBaHHbBIE HEB3AaUMOIECUCTBYIOIINE MOMEHTBI.
[Tapamarnetusm. B3aumoseiictsue Ban-®dneka-
["aiizenOepra. [Ipubnuxenue MOJIEKyISIpHOIO MOJIS B
dbeppomarnetusme (Mmoaens Kropu-Betica). [[lunamuka
MarHMTHOH penieTku peppoMarieTuka B 0OOMEHHOM
npUOIIMKEHNH (ITOTYKIACCUYECKOe PACCMOTPEHUE U
KBaHTOBOE paccMoTpeHue). DeppoMarHoHbl Kak
KBa3n4acTuilpl. TepMoarHaMuKa raza eppoMarHoHOB.

OHeprus (HeppoMarHUTHOTO
KpucTajia

DEHOMEHOJIOTHYECKOE ONIMCAHUE PEIATUBUCTCKHAX
B3aUMOJICHCTBUI B ()eppOMArHUTHOM KpUCTaLIe. DHEPIrUs
MarHUTOKpUCTAIUIOrpaduyecKol aHU30TPOITUU U SHEPTUS
MarHUTOJMIIOIBHOTO B3aUMOAEUCTBHA. JJloMeHHas
CTpyKTypa ¢peppomarieTuka. MexxJOMEeHHbIE TPAHUIIBI.
Crpaiin — cTpykTypa u cTpykTypa Jlannay-Jludummuna.
IloBenenne JOMEHHON CTPYKTYpHI B KBA3UCTALIMOHAPHOM
MAarHUTHOM IIOJIE.

Manble GpeppoyacTHIIbL.

Manblie peppoMarHuTHbIE YaCTUIIBL. SIBJIEHUE THCTEPE3HCa B
MasbIX (peppOMarHUTHHIX YacTuiiax. HaHOMarHuTel, ux
MOBEJICHUE BO BHEMIHUX NOJIsIX. Teopema Kpamepca.

I'mporponus
(heppoMarHeTUKoOB

Marnuroontuka peppoMaraeTukoB. GeppoMarHeTHKU KakK
TUPOITIEKTPUUECKUE U THPOMATHUTHBIE CPEIBI.
KBaHTOBOMEXaHMUECKUH pacueT TEH30pa A€JIEKTPUUECKON
nporHumaemMoctu peppomaruernka. Ipdext Dapaaes B
dbeppomMarHeTHke.




Texkymui KOHTpOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS B paMKaX 3aHATUH IIPAKTUYECKOIO H
CEMHMHApPCKOr0 THIIA, I'PYNIOBBIX W WHIWBHIYaJIbHBIX KOHCYJbTalUi. MTOTrOBBI KOHTPOJIb
OCYIIECTBIISICTCS HA 3a4eTe, B XOJA€ KOTOPOr0 OLICHUBAIOTCA YPOBEHb TECOPETUUYECKUX 3HAHUU U
HABBIKU PELICHMS PAKTUYECKUX 3a]1a4.

4. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu n3yueHnn TUCHUIUIMHBI HCIIOJB3YIOTCS COBPEMEHHBIE 00pa30BaTEIbHBIE TEXHOIOTHH.
[IpenycmarpuBaeTcss UCHOIb30BAHUE B y4EOHOM IPOLIECCE AKTUBHBIX U MHTEPAKTUBHBIX (HOpM
IIPOBEJCHUS 3aHATUI (pa300p KOHKPETHBIX CUTYallud, TPEHUHIU IO PELICHUIO MPAKTHYECKUX
3ajjady) B COYETAaHUU C BHEAYAUTOPHOM paboTON ¢ wenblo (OPMHUPOBAHUS U PA3BUTHUA
po(hecCHOHANLHBIX HABBIKOB 00YYAFOIIIUXCSI.

KonraktHas pabota (paboTa BO B3aMMOJEHCTBMM C IpPENoJaBaTeieM) MO IUCLHILIMHE
npoxoauT B (popMe JeKIMid M MPaKTHUYECKHX 3aHATHH, a TakKe B BUJEC KOJUIGKTUBHBIX U
VWHIVBUAYAJIBHBIX  KOHCylbTalMW. Ha 3aHATHAX JEKIMOHHOIO THUNA  HUCIOJb3YHOTCS
MyJbTUMEAUMHBIE CpPEICTBA MOJACPKKHA O00pa30BaTEIIbHOIO IMpolEecca, 4YacTb 3aHATUH
OPOBOJATCS B BUJAE JEKIMA C MNpoOJIEMHBIM M3JI0KeHHeM MaTtepuana. Ha 3aHsaTHIX
IPAKTUYECKOTO THUIAa pa30MparoTcs pelieHus 3ajJad pa3jIMuyHOM CTENeHU CIOKHOCTH,
HOPOBOJATCS OOCYXKIEHHMsS paccMaTpUBaeMbIX IpoOJieM B CBET€ MOCIEIHUX HAy4HbIX
JOCTHXKEHUN B JaHHOM o0sacTd. AcnupaHTbl paOOTalOT Kak WHIUMBUAYalbHO, TaK U
KOJUIEKTUBHO.

CamocrositenbHass paboTa BKJIOYAaEeT B ce€0s BBINOJHEHHWE JOMAIHUX 3aJaHHM,
IIOArOTOBKY CEMMHApOB, a TaKK€ TEOPETHUYECKYIO0 IOArOTOBKY K 3aHATUAM IIO Marepuaiam
JEKIMM U PEKOMEHIOBAaHHOM JIMTEpaType, NIPUBEICHHON B KOHLE JaHHOM nporpaMmmMsl. Kpome
TOr'0, aCIIMPaHThl UMEIOT BO3MOXHOCTh IIPUHUMATh Y4acTHE B CEMHMHApaxX C IPEICTABUTEISAMU
pocCHHCKMX M 3apyOeKHbIX Hay4YHbIX OpraHM3aliii, MacTep-Kjaccax »JKCIEPTOB MU
CIELMATUCTOB B 00J1aCTH COBPEMEHHBIX 3aJjau (PU3UKU MarHeTU3Ma.

5. YueOHO-MeTOANYecKoOe o0ecnieueHre CaMOCTOsITeILHOIH padoThl 00y4yarouxcs

B kypce 3amiaHupOBaHO Ha CAaMOCTOSITEbHYIO paboTy acriupanToB 72 vaca (67 % obmiero
o0bema). CamocTosTeNIbHAs paboTa aCIUPAHTOB SABISETCA OJHUM M3 BUAOB yUEOHBIX 3aHATHIA,
BBITMOJIHACTCS. MO 3aJaHUI0 TMPENojaBareisl MHAUBUAYAIbHO U 0€3 €ro HemocpelCTBEHHOTrO
yuactug. CamocTosiTenpHas paboTa acmupaHTa — HeOTheMJIeMash 4YacTh IOJTOTOBKH
BBICOKOKBJIM(UIIMPOBAHHOTO CIIEMANINCTa B COOTBETCTBYIomied obmactu. Ee menp —
cUcTeMaTH3alus M 3aKperieHHe MOJY4YEeHHBIX 3HAaHUN W yMEHMH, yriayOJieHue W paciiupeHue
3HAHUHN, TPUOOPETEHHE HABBIKOB CAMOCTOSITENIbHOW pabOThI C JIUTEpaTypoil, (hopMupoBaHHE
CHOCOOHOCTEM W HAaBBIKOB K HENPEPHIBHOMY C€aMOOOpa30BaHUI0 M MNPOPECCHOHATBLHOMY
COBEPUIEHCTBOBAHUIO.

CamocrosTenbHas paboTa acmupaHTa NOJApa3yMeBaeT MpOpadOTKY JIEKIMOHHOTO U
JIOTIOTHUTEIILHOTO MaTepHala, pelieHre JOMalllHUX 3aa4 ¢ NoCIeAYIOLEeH TPOBEPKO HABBIKOB
pemenus 3anad. [IpopaboTka JEKIIMOHHOTO MaTepHaia OCYLIECTBISETCS €XKEHEAEIbHO Mocie
NPOBEJCHUS AayAUTOPHBIX 3aHATHM B pamMKax YacoB, OTBEJCHHBIX acCHUpaHTaM Ha
camocTosiTennbHyl0 paboty. Kpome Toro, pabGora ¢ JIEKIMOHHBIM U JIOTIOJHUTEIBHBIM
MaTepuaioM (pPeKOMEHJOBaHHOM JUTepaTypoi, MPUBEIEHHOW B KOHLE JAHHOW MPOrpaMMbI)
IOPOBOJIUTCS TNpPH MOJArOTOBKE K 3a4eTy IO AUCLUUIUIMHE. BBIMONHEHHE TOMalIHUX padoT
OCYIIIECTBIISIETCS] €KEHENEIbHO WIN pa3 B JIBE HEJENU B COOTBETCTBUU C TpadUKOM HU3yUEHHS
COOTBETCTBYIOILIEIO JIEKIIMOHHOTO MaTepuajla M IPOBEACHUSA NPAKTUUECKUX 3aHATHH IO
COOTBETCTBYIOIIEH TEMAaTHUKE.



6. ®OH/ OLICHOYHBIX CPEACTB IO AMCHHILIMHE

6.1 Tunoesuie KOHmpOJ/ibHble 3a0aHUs UIU UHDbLE mamepuaibl

Boo~NoR~WNE

16.
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26.

217.

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

MOoOMEHT UMITyIIbca U OpOUTATHHOE ABUKCHUE OTJCIIBHON YaCTHIIBI.

Oneparop MOMEHTa UMITYJIbCA OPOUTATILHOTO IBUKEHHS CUCTEMbI YaCTHII.

Crun.

[IpeobpazoBanre COMHOPOB NP BPALICHUH CUCTEMbI KOOPJIUHAT

VYpaBuenue /lupaka 115t CBOOOIHOTO JIEKTPOHA.

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

Omneparop B3aMMOJICHCTBHS IBYX JIEKTPOHOB ¢ TOUHOCTHIO (1/C)2.

AtoM. LS-cBs3b 1 jj —CBsI3B

[TonsiTie 06 0OMEHHOI SHEPTHUU.

MarauTHbIi MOMEHT 3J€KTPOHA U TUPOMArHUTHAs aHOMAJIUS CIIHHA.

MarauTHbI1 MOMEHT aToMa.

CnmHOBOM 0OMEHHBIH ornepaTop Jupaka.

B3aumoneiicteue Ban ®dneka — [Maitzendepra.

Jlokanu3oBaHHbIE HEB3aMMO/IEHCTBYIOIIME MOMEHTHI. [lapamarneTusm

®eppomarnetusm B mojenu KropuBeiicca. [lpubnukenue MoiekymsipHOro (CpemHero)
OIS

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

JluHamyika MarHuTHOM peméTku  (eppoMarHeTMka B  NPHOIMKEHUH OOMEHHOIO
B3aMMO/ICHCTBUS (KBAHTOBOE PAaCCMOTPEHUE).

®eppomarHoHbl. TepMoanHamMuKa ra3a (peppoMarHoHoB.

PensituBucTCKHE B3auMOIeHCTBUS B (heppOMArHUTHOM KpUCTaILIE.

MarautokpucTauiorpadgudeckas aHu30TPOTIHSL.

DOHeprus MarHUTOKpUCTAIUIOrpaduuecKoil aHU30TPOIUU U SHEPTUs MarHUTOIAUIOIHHOTO
B3aUMO/ICVCTBHUS.

JlomeHnHas cTpykTypa dheppomarneruka. JloMmeHHas CTeHKa.

DHeprus MarHUTOUITOIHHOTO B3aMMOJICHCTBHIS MHOTOJJOMEHHOTO ()eppOMAarHeTHKA.

Mansbie peppoMarHUTHBIE YACTHIIBL.

HamarnuunBanune MHOTOI0OMEHHOTO (heppomarneTuka. ['ucrepesuc.

['uposnexkTpuueckue W THUPOMarHUTHBIE CBOWCTBAa (heppoMarHeTuka, MarHHUTOONTHKA
(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 yqe6Hor0 MaTrepuaia 1mo JUCHUIUINHE,

® YPOBCHb IIOHMMAHUA U3YYCHHOI'O MaTCpUaia,

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

3adeT mMpoBOAMTCS B YCTHOU (hopMme. YCTHAs 4acTh 3aKJIFOYAETCS] B OTBETE aCIUPAHTOM

Ha TEOpeTHYEeCKHe BOMpoca Kypca (C NpeABapUTENbHON TMOATOTOBKOW) M IOCIEAYIOIIEM
co0ecel0BaHNHU B paMKax TeMaTuku Kypca. CobecenoBaHue npoBoanuTcs B (opMe BOIIPOCOB, Ha
KOTOpbIE AaCMUpPAHT JOJDKEH JaTh KpaTkuil orBeT. [IpakThueckass yacTh NpeaycMaTpHUBaeT
pelIeHue AByX 3a/ad [0 Pa3IHMYHBIM pa3jiesiaM Kypca.

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
BOIIPOCHI OMIeTa ¢ HEOOJIBIIMMHA HETOYHOCTSMH, TIOMYCKAET OMUOKH MPH
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.

BrinoHeHHE KOHTPOJIBHBIX dK3aMeHAMOHHBIX 3a1anuii oT 70 10 90%.

Y 10BIETBOPUTETILHO

MuHuUMaIbHO 10CTAaTOYHbIN YPOBEHD MTOATOTOBKH. ACIUPAHT [TOKA3bIBAET
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
MaTtepuasa. ACIUPAHT JaeT OMMOOYHBIC OTBETHI, KaK Ha TCOPETHUCCKUC
BOIPOCHI OMIIeTa, TaK U Ha HABOJAIIUE U JOTIOTHUTEIbHBIE BOMPOCHI
9K3aMEHATOPA; MPUBOJIUT PEIICHUS CPOPMYTUPOBAHHBIX B OMIIETE 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

boposuxk E.C., Epemenko B.B., Munbnaep A.C. «JIekiuu no MarHeTusMy».

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

N~ wNE

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

AN .Axuesep, B.I'. bapbsixrtap, C.B. [lenermunckuii. CnuHosble BoaHbl. M., Hayka 1967.
C.B. Boncosckuii. Marsetusm. 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

Hcnonbp30BaHNuE IPOTPAMMHOIO obecneueHus:

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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