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1. MecTo nucuuniuabl B crpykrype OOII acniupanTypsbl

Juctunnuna «@u3uka MarHeTu3May SBJISETCS AUCLMILIMHONW MO BBIOOPY BapHAaTUBHOMN
yactu nporpammbl 01.04.01 «ITpubGopbl 1 METOIbI SKCTIEPUMEHTAIBHON (PU3UKIY.

Jis ycmemHoro ycBOEHHsI Kypca aclHpaHTy HEOOXOOUMO 3HaHHWE OOMIMX KypCOB
GU3UKM U MaTeMaTHKH, KBAaHTOBOM MEXaHUKH, CTATUCTHYECKOW (DU3UKHU, 3JIEKTPOJUHAMUKH,
¢usuku TBepAoro tena. JlaHHbBIH Kypc sBisiercs 0a30d A BBIIOJHEHUS acHUpaHTaMu
UCCIIEIOBAaHUM B 00JIaCTH TBEPIOTEIbHBIX MATHUTHBIX HAHOCTPYKTYD.

JucnurminHa uzydaetcs Ha 2 Kypee (1 cemectp).
Lenssmu ocBoeHUsI AUCUMUILIMHBI ABJISIIOTCH:

e (GopMHpOBaHUE Yy ACIIUPAHTOB MPECTABICHUSA O TBEPJOTEIHHOM MAarHeTHU3Me Kak O paszene
¢u3nyeCcKOro 3HaHMs, 0a3UPYIOIIErocs Ha PEISITUBUCTCKON KBAHTOBOM TEOPHH;

® O3HAaKOMJICHHME AaCIHPAHTOB C MOJEIBHBIMH IIPEICTABICHUAMH, MHCIIONb3YEMBIMU IIPU
OIIMCAaHUN MarHUTHBIX SBJICHUH B TBEPIBIX TeaX;

e (opmupoBanue y acnupantoB kommereHuuid mnporpammbl 01.04.01 «IIpubopsl U MeTOabI

HKCIIEPUMEHTAJIbHOU  (DUBHKIY,

B COOTBCTCTBHUU

¢ TtpeboBanmsimu  ®I'OC BO 1o

HanpasiieHuto noaArotoBku 03.06.01 «®Pu3uka u aCTpOHOMUSI.

2. Hepeqenb INIAHUPYEMBIX Ppe3yJbTaToOB oﬁyqe}mﬂ nmo AUCHHUIIINHE, COOTHECCHHBLIX C

IJIAHMPYEeMbIMH

pe3yJbTaTaMid  OCBOEHUS

HamnpaBJICHHUIO «Puzuka u aCTPOHOMMUSI»

oOpa3oBaTeJIbHOM

NporpaMmbl 1O

B pE3yabTaTe OCBOCHHA JUCHUIIIMHBI o6yqa}0m1/11710>1 AOJDKEH OBJIAACTH CICAYIOIIUMU
KOMIICTCHIHUAMU PE3YJIbTaTaMU 06yquI/1;1 IO JUCHUIIIINHEC!

Kon PesyabTarsl ocBoenuss OOII Ilepeyennb pe3yabTaTOB
KOMIIeTeHI[UH Coaep:xxaHue KoMneTeHUU I IUVIAHUPYEMbIX 00y4YeHHsI 10
AUCHUILINHE
YK-1 CHOCOOHOCTH K KpuTHueckomy ananusy [(3HATD:

Y OLICHKE COBPEMEHHBIX Hay4YHBIX
JOCTHKEHUM, FTEHEPUPOBAHNUIO HOBBIX
UIEN IIPU peLICHUN
MCCJIEIOBATEIbCKUX U MPAKTUYECKUX
3a/1a4, B TOM 4YHUCJIE B
MEXIUCIUIUITMHAPHBIX 00J1aCTsIX

METO/]Ibl KPUTUYECKOTO aHaIN3a U
OLIEHKH COBPEMEHHBIX HAayUHBIX
JOCTUKEHUH, a TAaKKE METObI
reHEepPUPOBAHUS HOBBIX MJIEH MpH
pEILIEHNH UCCIIEJOBATEIbCKUX U
NPaKTUYECKHX 3a/1a4, B TOM YHCIIE
MEXTUCIUTUTMHAPHBIX 00JIACTSIX.

YMETb:

IIPOBOAMTD aHAJIM3 JINTEPATYPHBIX
JTAaHHBIX B paMKaXx MOCTaBIEHHON
UCCJIEIOBATENbCKOM (MIPaKTUUECKOH,
00pa3oBaTeNIbHON) 3a/1a4H, BBISBIISAThH
OCHOBHBIE BOIIPOCHI M ITPOOIEMBI,
CYIIECTBYIOIINE B COBPEMEHHON
HayKe;

IIPU PELICHUHU HCCIeI0BATENbCKUX U
MPAKTUYECKHX 3a]]a4 FeHEpUPOBATh
HOBBIE UJIeH, MO IAl0LIHeCs
orepaluoHaIN3aluu UCXOs U3
HAJIMYHBIX PECYPCOB U
OTpAaHUYECHUH.

BJIAJIETD:




HaBBIKAMHU KPUTHYECKOTO aHAIN3a U
OLICHKHA COBPEMEHHBIX Hay4YHBIX
JOCTH>KEHHUM U pe3yJIbTaTOB
JEATEIBLHOCTH 110 PEILICHUIO
HCCIIEA0BATEIBCKUX U MPAKTHYECKUX
3a/1a4, B TOM YUCJIE B
MEXIUCUUIUIMHAPHBIX 00JIaCTAX.

OIIK-1

CIOCOOHOCTH CAMOCTOSTEIBHO

OCYUIECTBIISATH HAYYHO-
HCCJICIOBATEIBLCKYIO JCSITEILHOCTD B
obsactu pa3paboTKu MprOOPOB U
METOJIOB KCTICPUMEHTAIBHON (PU3UKH
C UCMOJIb30BaHUEM COBPEMEHHBIX
METOJIOB MICCIICOBAHUS U
MH(GOPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI

3HATD:

TEOPETUYECKHE OCHOBBI OPTaHU3aLIH
Hay4YHO-UCCJIEN0BATEIbCKON
NeSITEbHOCTH;

MeTozbI cOopa MHMOPMAIIH JIs
peLeHMsI TOCTAaBIEHHBIX
HCCJIEIOBATENbCKUX 3aa4;

METO/Ibl aHAJIN3a JaHHBIX,
HEOOXOJUMBIX JIJIsl IPOBEACHMUS
KOHKPETHOI'O UCCIIEI0BAHMSL.

YMETh:

BbIOMPATh U IPUMEHSATH B
pohecCHOHAILHON JIeATEIIBHOCTH
HKCIIEPUMEHTAJIbHbIE U PACYETHO-
TEOPETUUECKHE METO/IbI
UCCIIEI0BAHMS

IUIAaHUPOBATh, OPraHU30BBIBATH U
HIPOBOJUTH HAYYHO-
UCCJIEIOBATENbCKUE U
MIPOU3BOJCTBEHHO- TEXHUYECKHE
HCCJIEIOBaHMsI C IPUMEHEHUEM
COBPEMEHHOM anmaparypsl,
000pyTOBaHUS M KOMITBIOTEPHBIX
TEXHOJIOTHI;

CaMOCTOSITENIEHO BBINOJIHATh
TEOpETUYECKHE,
AKCIIEPUMEHTAJIbHBIE U
BBIUHCIIUTENbHBIE (PU3NUECKHe
UCCJIEIOBaHMsI IIPU PELIEHUH
HAy4YHO-HCCIIEeI0BATENIbCKUX U
IIPOM3BOJICTBEHHBIX 3a/1a4 C
UCIIOJIb30BaHUEM COBPEMEHHOU
anmaparypbl 1 BEIYUCIUTEIbHBIX
CPEJICTB.

BJIAJIETH:

HaBbIKaMU TIOKCKa (B TOM YHUCIIE C
UCTIOJIb30BaHUEM HH(OPMAIIHOHHBIX
CUCTEM U 0a3 JaHHBIX) U
KPUTUYECKOT0 aHaJIn3a MH(OpMaIK
10 TEMATUKE IPOBOJUMBIX
HCCIICOBaHMIA;

HaBbIKAMU IVIAHUPOBAHUS HAYYHOTO
UCCIICIOBAaHMSI, aHATTN3a
HOJy4aeMbIX Pe3yJIbTaTOB U
(bopMyYIHPOBKH BHIBOJIOB;




HaBbIKaMU pabOThI HA COBPEMEHHOMN
anmaparype u 000pyI0BaHUH IS
BBITIOJTHCHUS (PU3NICCKUX
HCCIICIOBAHU;

CITOCOOHOCTBLIO CAaMOCTOSITEIILHO C
MPUMEHEHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH;
aHAIM3UPOBATh, 0000IIATH U
CHUCTEMATH3UPOBATh PE3yIIbTATHI
¢dusnueckux pabdort.

IIK-1

CIIOCOOHOCTEH CaMOCTOSTEILHO

MMPOBOAWTHL HAYYHBIC UCCIICAOBAHUA B

obsactu mpodeccuoHaTbHON
JESITEIIbHOCTH U IPUMEHSTh
MOJTYYCHHBIC PE3YJIbTAThI IS
pEIIeHUs TPAKTHYECKHUX 3a7a4

3HATD:

OCHOBHBIE 3aKOHbI, TCOPETUUECKHE
MOJIEJIA ¥ COBPEMEHHBIE METOIbI
UCCJICIOBaHUI 1 MATEMaTUYECKOTO
MOJICIIMPOBAHUS B 00JIaCTH
npohecCHOHALHON IeATEITBHOCTH.

YMETh:

HCIIOJIb30BAaTh IMOJTYYCHHBIC 3HAHUA
JUTS aHAJIN3a PE3yJIbTaTOB HAYYHBIX
UCCJIEA0BAHUM U pELICHUS
NPaKTUYECKHX 3a/1a4 B 001aCcTH
npohecCHOHALHON IEATEIIBHOCTH.

BJIAJIETD:

pa3paboTKOi METOI0B HAYYHOTO
UCCIICIOBAHMS JUIS IOy YCHHUS
HOBBIX Q)YHHaMeHTaHBHBI)( 3HAaHUHU B
obnactu mpodecCuoHATbHON
JEeSTENILHOCTH ¥ CIOCO0aMu
MMPUMCHCHUA OTUX 3HAaHUU JJISL
CO3JIaHUSl PUKJIATHBIX TEXHOJOTHMA
N pCHICHUA NPAKTHYCCKUX 3a/1a4.

IK-2

CTIIOCOOHOCTH K CHCTEMHOMY aHAJN3Y
COBPEMEHHBIX MPo0JIeM HU3UKU U
KOMIUIEKCA HOBEUIINX 3HAHUU U

JOCTHKCHHH (PU3MKHU B CBOEH HAy4HO-

HCCIIeN0BATEIbCKOMN eI TEIILHOCTH

3HATD:

bazoBbie 3aKOHBI COBPEMEHHOM
(UBUKU U UX B3aUMOCBSI3b,
TEHJCHIIUU Pa3BUTHUS HUHUKH B
0003pUMOii IEPCTIEKTHBE,
OCHOBHBIE MPOOJIEMBI, CTOSIIIHE
nepes COBpeMeHHOM (pu3uKoi, a
TaKKe MpeJiaraeMble CpesICTBA UX
perieHusl.

YMETh:

MMOHUMATh CyTh SIBICHUHN U
MIPOLIECCOB, U3y4YaeMbIX (PU3UKOM.

BJIAJIETh:

OCHOBaMH METOJIOJIOTUU U
MPAKTUYECKUMH HaBBIKAMU
HAYYHOTO MO3HAHUS IPU U3YUCHHUH
Pa3IMYHBIX YPOBHEH OpraHu3aIiu
MaTepUH, IPOCTPAHCTBA U
BPEMEHH.

MK-3

CIIOCOOHOCTH HCTIOJIB30BATh
COBPEMEHHBIE METOBI 00PAOOTKH

3HATD:
OCHOBHBIE METOJIbI 00Pa0OTKH
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HKCIEPUMEHTAIBHBIX JAHHBIX H/HIIH
METO/IbI YUCIICHHOTO MOJICITHPOBAHUSI
CJIO’KHBIX (DPM3UYECKUX MPOIECCOB B
obnactu npodeccruoHanbHOM

JIaHHBIX, ITOJIy4YECHHBIX

SKCIEPUMEHTAIBHO WU METOIaMHU

YUCJIEHHOTO MOJEIUPOBAHMS.
YMETD:

JACATCIIBHOCTH.

BBIACIIATh U CUCTEMATU3HUPOBATDH
HeO6XOI[I/IMBIC HAYYHbIC JaHHBIC;
KPUTHYCCKH OLICHUBATH UX
JOCTOBCPHOCTD.

BJIAJIETD:

HaBbIKaMu cOopa, 06paboTKH,
aHaJM3a ¥ CUCTeMaTH3aIlH HayYHBIX
JTAHHBIX;

HaBBIKAMHU CTaTUCTUYECKOTO aHAJH3a
9KCHEPUMEHTAIbHBIX JAHHBIX;
HaBBIKAMU aHAJTUTUICCKHUX H
YHCJICHHBIX aNPOKCUMAIUN
GYHKIMI.

3. CTpyKTypa u coJepkaHue TUCUUININHBI

OO61mas Tpy0eMKOCTh (00beM) AUCIUILTNHBI cocTaBmsieT 3 3aueTHbIX equHull (3E), 108 yacos.

3.1. O0vém oucyunaunsvl NO 6UOAM YUEOHBIX 3aHAMUIL (8 Uacax)

Bun yueOHoii padoThl Bcero yacon

OO0m1as TpyJ0EMKOCTh JTUCIUTUTHHBI 108
KonrakTHas paboTta oOydJaroniuxcs ¢ mpernoaBaTesieM (1o BUAaM yu4eOHbIX 36
3aHATUI) (BCETO)
AynutopHas padoTta (Bcero): 36

B TOM YHCJIE!

Jlexuun 18

[TpakTHyeckue 3aHsTUS 18
CamocrosTenbHas paboTa 00y4aronmxcs (BCero) 72
Bua HTOroBOro KOHTPOJIs 3auer

3.2. Pa3zodenvl Oucyuniunsl U mpyooemKoCms no 6UOAM y4eOHbIX 3aHamuil (6 akademuueckux

yacax)
Ne|  Pasgen nMCHMIIMHBI KonTakTHas padora
CamocrosiTesibHAA
Bcero| Jleknuonnbie | IlpakTnueckue
pa6ora
3aHATHA 3aHATHUS
1 |PenaruBucTckue u 20 3 3 14
0OMEHHEBIE B3aUMOIEHCTBHS
B CHCTEME JJIEKTPOHOB.
2 |[TapamarueTusm u 23 4 4 15
dbeppomaraeTum
3 |OHeprus peppoMarauTHoro | 23 4 4 15
KpHUCcTaia
4 |Manble dheppouacTHUIIbL. 23 4 4 15
5 |'mpoTpomnus 19 3 3 13




(dbeppoMarHeTUKoOB

JIncuunianHa B nejom 108 18 18 72

3.3 Coodeprcanue oucyuniunsl, CMpyKmypuposannoe no memam (pazoenam)

Ne

HaumeHoBaHue pa3jaesna
JUCIHUILINHDI

Conep:xkanue

PenstrruBucTCcKuEe 1 OOMEHHEBIE
B3aUMO/ICHCTBHS B CHCTEME
JIIEKTPOHOB.

MomeHT umnyJibca 1 opOuTaNIbHOE ABHKEHUE OTJEIBHOTO
AJIEKTPOHA U CUCTEMBI IEKTPOHOB. CIIMH OTIEIBHOTO
AJIEKTPOHA U CUCTEMBI AIEKTPOHOB. CIIMHOPBHI, UX
TpaHchopMalMOHHbIE cBOiicTBa. YpaBHeHue Jlupaka u
ypaBuenue [laynu. Onucanue pensTUBHCTCKUX
B3auMoIeiicTBHIA ( ¢ TOYHOCTBIO 10 uneHos (V/C)?) npu
PaccCMOTPEHUU OTIEIBHOIO AIEKTPOHA U CUCTEMBI ABYX
N1eKTPOHOB. [ToHsATHE O CIMH-CIMHOBOM U CIIMH-
OpOUTaTFHOM B3aMMOJICUCTBHX. DIIEKTPOHHAS 000JI09Ka
atoMa. ToHKas CTpyKTypa aTOMHBIX YPOBHEH.
['mpomaruuTHast aHomanus crivHa u gaxrtop Jlanne.
IlepecraHOBOYHAsE CUMMETPHS BOJIHOBBIX
MHOT'03JIEKTPOHHBIX (PYHKIUH U MOHATHE 00 0OMEHHOMI
sHepruu. CnmHOBOH 0OMeHHbIH oneparop Jupaka

[TapamarneTusm u
beppomarueTuzm

Jloxanu3oBaHHbBIE HEB3AaUMOIEUCTBYIOIIIME MOMEHTBI.
[Tapamarnerusm. B3anmoneiicteue Ban-®rueka-
laiizenOepra. [Ipubnmxenne MOJIEKyJISPHOTO MOJIS B
dbeppomaruerusme (moaens Kropu-Beiica). [lunamuka
MarHMTHOH penieTku eppoMarHeTiKa B 0OMEHHOM
npUOIKEeHNH (TIOTYKIIACCUYECKOE PACCMOTPEHUE U
KBaHTOBOE paccMoTpeHue). DeppoMarHoHbl Kak
KBa3u4acTullbl. TepMoanHaMuKa ra3a peppoMarHoHoB.

OHeprus (peppoMarHUTHOTO
KpucTajia

DEeHOMEHOJIOTHYECKOE ONTMCAHUE PEIIATUBUCTCKHUX
B3aUMOJICHCTBUI B ()eppOMArHUTHOM KpUCTaILIEe. DHEPTHs
MarHUTOKpHUCTAIUIOrpaUueCcKoil aHU30TPOIIUU U SHEPTUs
MarHUTOJMIIONBHOTO B3aUMOAECUCTBUS. JlOMEHHas
CTpyKTypa ¢peppomMarieTika. Mex10MeHHbIe IPAHULIBI.
Crpaiin — cTpykrypa u ctpykrypa Jlannay-JIndmmma.
IloBeneHne MOMEHHOM CTPYKTYpPHI B KBA3UCTALIMOHAPHOM
MAarHuTHOM IIOJIE.

Manebie ¢peppoyacTHIIbL.

Manbie peppoMarHuTHBIE YaCTUIIBL. SIBIIEHUE TUCTEPE3HCaA B
MaJbIX eppOMarHUTHBIX YacTHIax. HaHOMarHuThl, UxX
MOBEJICHME BO BHEMIHUX nojsix. Teopema Kpamepca.

I'mporponus
(beppoMarHeTKoB

MaruauroonTtuka peppoMaraieTukoB. GeppoMarHeTHKU KakK
TUPOAIEKTPUYECKHNE U THPOMArHUTHBIE CPEBI.
KBaHTOBOMEXaHWYECKUI PACUET TEH30PA I€IICKTPUUECKOM
npoHunaeMoct peppomaraerrka. dpdexr Dapaaes B
(beppoMarHeTHKe.

Texymuii KOHTPOJIb YCHEBAEMOCTH OCYIIECTBIISIETCA B paMKaX 3aHATHNA IPAKTUYECKOrO WU
CEMHUHApPCKOI0 THIA, I'PYNIOBBIX M HWHAWBHUIYAJIbHBIX KOHCYJIbTALMH. MTOroBBII KOHTPOIB
OCYUIECTBIIIECTCS Ha 3a4€Te, B XOA€ KOTOPOro OLECHUBAIOTCS YPOBEHb TEOPETUYECKUX 3HAHUU U
HaBBIKU PEUICHUS PAKTUYECKUX 3a/1ad.




4. Ob6pa3oBaTeibHbIE TEXHOJIOTHH

[Tpu n3yyeHnH TUCUUIUIMHBI HCIOIB3YIOTCS COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOIOTHH.
[IpenycmaTpuBaercss UCIOJIB30BaHNUE B YU4EOHOM IPOLECCE aKTUBHBIX U MHTEPAKTUBHBIX (POpPM
IpOBEICHUS 3aHATUN (Pa300p KOHKPETHBIX CUTYallUi, TPEHUHIH 10 PEIIEHUIO MPaKTHUYECKUX
3ala4) B COYETAHUU C BHEAYAUTOPHOM paboToi C 1enbio (HOPMUPOBAHMS U Pa3BUTHUS
npo¢eCCHOHATILHBIX HABBIKOB 00YYarOIIUXCA.

KonrtakTHast padota (paboTa BO B3aMMOJCWUCTBHH C IPENOJABATEIEM) IO IUCIHUILIAHE
OpoxXoauT B (opMe JeKIMi M NPaKTHYECKUX 3aHATUH, a TaKKe B BHJE KOJUIGKTHBHBIX U
WHIWBUAYAIbHBIX  KOHCYJNbTaluii. Ha 3aHATHAX  JIGKIMOHHOTO THIIA  HCHOJB3YIOTCS
MYJbTUMEIUMHBIE CPEICTBA MOJACPKKH 00pa3oBaTENbHOTO IpoLEecca, YacTh 3aHATUH
OPOBOAATCS B BHJAE JEKUUMH C MpoOJEeMHBIM H3JI0KEHHEeM Martepuana. Ha 3aHsaTusix
OPaKTUYECKOro TUIa pa3duparoTcs pelleHus 3a7ad  Pa3IMYHOM CTENeHU CIOXKHOCTH,
IPOBOAATCS OOCYXKICHHMS paccMaTpUBAaeMbIX MpoOJeM B CBETE MOCIEAHMX HAy4YHBIX
JNOCTIDKEHUM B JaHHOM oOmactu. AcnupaHTel paboTaroT Kak HMHIUBUAYAJIbHO, TaK MU
KOJUIEKTHUBHO.

CamocrosarenbHass paboTa BKIOYaeT B ce0s BBINOJIHEHUE JOMAIHUX 3aJaHHi,
MOJIFOTOBKY CEMHHApPOB, a TAKXKE€ TEOPETUYECKYIO0 MOJATOTOBKY K 3aHATUSM IO MaTepuajam
JEeKIMA U pEeKOMEHI0BaHHON JHTepaType, NIPUBEACHHONW B KOHIE JaHHOH mporpaMmel. Kpome
TOT0, aCIUPAHTBl UMEIOT BO3MOXHOCTh NMPUHUMATh YYacTHE B CEMHHapax C MPeACTaBUTEISIMU
pPOCCHMCKMX UM  3apyOeXHBIX Hay4HBIX OpraHU3alMif, MacTep-KiaccaXx »JKCIEpPTOB H
CIEIHAJINCTOB B 00JIACTU COBPEMEHHBIX 33/1a4 (PU3UKH MarHeTH3Ma.

5. YueOHO-MeTOANYECKOE 00ecnieueHHe CAaMOCTOATEILHOH padoThl 00y4yaommuxcs

B kypce 3amiaHupoBaHO Ha CaMOCTOSTENbHYIO paboTy acnupanToB 72 daca (67 % obiero
obwvema). CamocrosiTenpHas paboTa acUPaHTOB SBIISICTCS OJHUM W3 BUJIOB YUYEOHBIX 3aHSATHH,
BBITIOJIHAETCS] MO 3aJlaHUI0 TIperojaBaTess WHIUBUAYaJbHO M 0€3 ero HEernocpeiCTBEHHOTO
yuyactusi. CaMocTosITelibHasi paboTa acnupaHTa — HEOThemJIieMass YacTh MOATOTOBKH
BBICOKOKBIM(UIIMPOBAHHOTO CIIEIIMANINCTa B COOTBETCTBYyIoled oOmactu. Ee menp —
CUCTeMATH3AIMsI U 3aKpEIUICHHE TOMYyYeHHBIX 3HAHUM W YMEHUH, YriyOJeHHe U paclIupeHue
3HaHWUN, TPUOOpPETEHNE HABBHIKOB CaMOCTOSITENILHON paboThl ¢ JuTepaTypoid, (opMUpOBaHUE
CHOCOOHOCTE W HAaBBIKOB K HENPEPHIBHOMY CaMOOOpa3oBaHHIO U TPO(ecCHOHATBHOMY
COBEPIICHCTBOBAHUIO.

CamocrosaTenbHass paboTa acmupaHTa MOJpPa3yMeBaeT MpPOpadOTKy JIEKIIMOHHOTO U
JOTIOTHUTEILHOTO MaTepHaa, peleHe ToOMallHuX 3aa4 ¢ MoCIeAyIoIIel TPOBEPKOil HABBIKOB
pemenus 3aaad. IlpopaboTka JIEKIIMOHHOTO MaTepuana OCYLIECTBISIETCS €KEHEAENIbHO I0CIe
NPOBEJCHUS AayIUTOPHBIX 3aHATHM B paMKax YacoB, OTBEACHHBIX AacClUpaHTaM Ha
caMoCTosITeNIbHYI0 paboTy. Kpome Toro, pabora ¢ JEKIMOHHBIM U JIOMOJHUTEIbHBIM
MaTepuajgoM (PeKOMEHJOBAHHOW JHUTEpaTypod, MPUBEIECHHONW B KOHIE JAHHON MpOTpaMMbI)
MPOBOJIUTCA TPH TMOATOTOBKE K 3a4yeTy MO JUCHUIUIMHE. BhinmonHeHue nomamHux padboT
OCYIIECTBIISIETCS €KEHEAENbHO WIM pa3 B JIB€ HENEIH B COOTBETCTBUU C Tpa)UKOM H3y4YeHUS
COOTBETCTBYIOIIETO JICKIIMOHHOTO MaTepHalia U TMPOBEACHUS NPAKTUYECKUX 3aHITHI 1O
COOTBETCTBYIOIIIEH TEMaTHKE.



6. ®OH/I O1IEHOYHBIX CPEICTB MO AUCHHUIJINHE

6.1 Tunoeovte KOHmMpOJ/ibHblE 3a0aHUA UL UHbLE mamepuaiibl

RBPBOoo~NO~WNE

16.

17.

18.
19.
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26.

217.

0.
1.
12.
13.
14.
15.

MowMmeHT umIyJsibca U OpOUTaIbHOE ABMXKEHUE OTJEIBHON YaCTUIIBI.

OmnepaTop MOMEHTa UMITyJIbCa OPOUTAIBLHOIO IBUKEHUS CUCTEMBI YaCTHUILL.

Crun.

IIpeoOpazoBaHue CIMHOPOB MPU BPALEHUN CUCTEMbI KOOPIUHAT

VYpasHenue [dupaka st CBOOOJHOTO 3JIEKTPOHA.

VYpaHenue [lupaka Juist 3J€KTPOHA B 3JIEKTPOMAarHUTHOM IIOJIE.

Oneparop B3aMMOJEHCTBUS IBYX 3JIEKTPOHOB € TOUHOCTHIO (1/¢)2.

Atom. LS-cBs3b U jj —CBSI3b

[TonsTre 06 0OMEHHOI YHEPTHUH.

MarauTHbII MOMEHT 3JIEKTPOHA M TMPOMAarHuTHAas aHOMAaJIUs CIIMHA.

MarHuTHBII1 MOMEHT aToMa.

CrnimHOBO# 00MeHHbIH onepatop Jupaka.

B3aumoneiicteue Ban ®ineka — [Maiizenbepra.

Jlokann3oBaHHbIE HEB3aMMOJAEHCTBYOINE MOMEHTHI. [lapamarneTusm

®eppomarnetusm B moaenu KropuBeticca. [lpubmmkeHue MONEKYJISIPHOTO (CpeaHEro)
TOJIS.

JluHamMyka MarHUTHOW pewéTku (¢eppoMarHeTuka B  OPUOIMKEHUHM OOMEHHOIO
B3aMMOJICHCTBHS (KIACCUYECKOE PACCMOTPEHHUE).

JluHamMyKka MarHuTHOW pewéTku (¢eppoMarHeTuka B OPUOIMKEHUH OOMEHHOTO
B3aUMO/ICHCTBUS (KBAHTOBOE PACCMOTPEHUE).

®eppomarHoHbl. TepMoauHamMuKa ra3a peppoMarHoHOB.

PenstuBucTCKUE B3aMMOAECHCTBUS B (peppOMAarHUTHOM KpHUCTAJLIE.

MarnuTokpuctamtorpadudeckast aHU30TPOITHSI.

DOHeprusi MarHUTOKPUCTAIUIOTpapUUECKOd aHU30TPOINMM U SHEPrusi MarHUTOJIUIOIBHOTO
B3aUMOJICHCTBUS.

JlomeHHas cTpyKTypa peppoMarteTuka. JloMeHHas cTeHKa.

DHeprust MarHUTOIUTIOIBHOTO B3aMMOACHCTBUS MHOTOJIOMEHHOTO (peppoMarHeTrka.

Maiible (heppOMarHuTHbIE YACTHIIBI.

HamaramunBanue MHOTOTOMEHHOTO (heppoMarueTuka. [ mcrepesuc.

I'mposnekTpuueckue M TUPOMArHUTHBIE CBOMCTBAa (eppoMarHeTvka, MarHUTOONTHKA
(heppOMarHeTUKOB.

Oopatenne BpemeHu 1 Teopema Kpamepca.

6.2. Onucanue wikan OUEeHUBAHUSA

Hrorossiit KOHTPOJIb Kady€CTBa YCBOCHHA aCHHUpaHTaAMH COACPIKAHHA JHCHHUIIIHMHBI

IPOBOAMTCA B BUJIE 3a4€Ta, HA KOTOPOM OIpEAEIIAETCS:

® YPOBEHb YCBOCHHSI OCHOBHOTO y4€OHOTO MaTepuaa mo JUCIUTIINHE;

® YpOBEHb MOHUMAHUS U3yUYEHHOTO MaTepHana;

® CIOCOOHOCTH MCIIOJIb30BATh MOJYUCHHbIE 3HAHUS JIJIsl pEIIeHUs] KOHKPETHBIX 3a/a4.

3auer IMPOBOAUTCA B YCTHOﬁ (bopMe. YcTHaAs 4acTh 3aKIII0YaeTCs B OTBETE ACIIUPaHTOM

Ha TEOpeTHYeCKHe BomIpoca Kypca (C TNpeaBapuUTEIbHOM MOATOTOBKOM) M MOCIEAYIOIEM
co0ece0OBaHNU B paMKax TeMaTHkH Kypca. CobeceroBanue IpoBOIUTCS B (hopMe BOIIPOCOB, HA
KOTOpBIE acCIUpaHT JOJDKEH AaTh KpaTkuil orBeT. [IpakThueckas 4YacTh MpemycMaTpuBaeT
peleHye AByX 3a/1a4 10 pa3InyHbIM pa3jenam Kypca.

3aueT cTaBUTCA MIPH YPOBHE 3HAHUHN Ha OLEHKY «yJOBJIETBOPUTELHO» U BBILIE.



OneHka

YpoBeHb NOATOTOBKH

OTIINYHO

Beicokuii ypoBeHb NOATOTOBKH C HE3HAUYUTEIbHBIMU OIINOKaMHU.
ACIHpaHT JaeT NOJTHBIN U Pa3BepHYTHI OTBET HA BCE TEOPETHUECKUE
BOIIPOCHI OMJIETa; TOYHO OTBEYACT Ha JOMOJTHUTEIBHBIE BOTIPOCHI;
MPUBOJIUT TIOYTH TIOJTHBIE, apTYMEHTHPOBAHHBIE PEIICHHUS BCEX
c(OpMyIMPOBaHHBIX B OMJIETE 33]1a4 C HE3HAYUTEIbHBIMU
Hemodetamu. M310keHne peneHuil ¥ oTyYeHHbBIe OTBETHI
OTJIIMYAIOTCS JIOTHUECKOM MOCIIe10BaTEIbHOCThIO, YETKOCTHIO B
BBIPQ)XEHUH MBICIIEH 1 000CHOBAaHHOCTBIO BBIBOJIOB,
JIEMOHCTPUPYIOIINX 3HaHUE 00LIePU3NIECKUX U MPO(PEeCcCHOHATBHBIX
JUCLUTUIMH, YMEHHE IPUMEHSTh Ha MPAKTHKE MPHOOPETCHHBIE
HaBBIKH, BJIaJICHUE METOANKAMH PEIICHNUS 3a/1a4.

BrinosiHeHNE KOHTPOJIBHBIX 3K3aMEHALMOHHBIX 3a1aHuil Ha 90% u
BBILIIE

Xopomo

B nenom xoporiast oAroToBKa ¢ 3aMETHBIMU OLIMOKaMH WU
HeZ04eTaMH. ACIIUPAHT AA€T MOJIHBIM OTBET HAa BCE TEOPETUUECKUE
BOIPOCHI OmiieTa ¢ HEOOJBUIMMHU HETOUHOCTSIMH, JOITYCKAaeT OLIMOKU
IIPY OTBETAX Ha JIOIOJHUTEIbHBIE BOIIPOCHL; IPUBOAUT IIOYTH ITOJIHbIE
pelieHus Bcex cpopMyIMpOBaHHBIX B OUJIETE 3a/1a4 C HEKOTOPBIMU
HEZ04YETaMM; UM UCUEPIIBIBAIOLIEE PELICHUE TPUBEAECHO TOIBKO JUIS
OJIHO M3 NIBYX 3a/1a4 OuseTa, a BTopas 3ajjaya peleHa co
3HAYUTENIBHBIMU NTOTPEIIHOCTAMU. M3110KeHNE pelIeHni 1
MIOJTy4YE€HHBIE OTBETHI OTIUYAIOTCS IOTHYECKON MOCIEA0BATEIBHOCTHIO,
JIOCTaTOYHOM YETKOCTBIO B BBIPAXKEHUH MBICIIEH U HE BCET/AA MTOJIHOM
000CHOBAHHOCTBIO BBIBOJIOB, IEMOHCTPUPYIOLINX, B 1IEJIOM, 3HAHHE
oOmedu3nyecknx 1 npodhecCUOHANBHBIX TUCIUILINH, YMEHUE
MIPUMEHSTh Ha IPAKTHKE MPUOOPETEHHbIE HABBIKH, BIIaJICHNE
OCHOBHBIMH METOJIUKAMH PEILEHU 3a/1a4.

BrinonHeHNe KOHTPOJIBHBIX 3K3aMEHAIMOHHBIX 3a1aHuii ot 70 10
90%.

Y 10BIIETBOPUTEIIHHO

MuyHAMAIIBHO AOCTaTOYHBIA YPOBEHb MOJATOTOBKU. ACIIUPAHT
MOKa3bIBAET MUHUMAJIbHBIN YPOBEHb TEOPETUUECKUX 3HAHUIM,
JIOTTYCKaeT OMMOKH MPU OTBETAX HA IOMOJHUTEIBHBIE BOTIPOCHI;
MPUBOUT HETIOHBIE, cTa00 apTyMEHTUPOBAHHBIE PEIICHHS BCEX
chopMyITUpOBaHHBIX B OmieTe 3a7a4. M3noxenne pemennii u
MOJIyYEHHBIE OTBETHI HE OTINYAIOTCS CTPOMHON JIOTUYECKOU
MOCJIEI0BATEITLHOCTHIO, YETKOCTHIO B BBIPAKEHUU MBICIICH U
000CHOBAaHHOCTBIO BBIBOJIOB, YTO TOBOPHUT O HE JOCTATOYHO MOJTHOM
MOHUMaHUU 00mepu3nIecKnX U MPoPeCCHOHATBHBIX TUCIUILINH,
YMEHHUH MPUMEHSATH Ha MPAKTUKE JIUIIb HEKOTOPBIE TPUOOPETEHHBIS
HAaBBIKH, BJIaJICHUN HE BCEMH U3yYCHHBIMU METOIUKAMH PEIICHUS
3a/ay.

BrinosiHeHNE KOHTPOIBHBIX YK3aMEHAIIMOHHBIX 3aaHui oT 50 10
70%.

HeynosnerBopurensHo

[TonroroBka HegoCcTaTOYHAS U TPEOYET TOMOTHUTEIHLHOTO U3YUEHUS
MaTepuaia. ACOIHUpPAHT JaeT OIMO0YHbBIE OTBETHI, KaK Ha
TEOpPETUYECKHE BONPOCHI OMIIeTa, TaK U Ha HABOASIIHUE U
JIOTIOJTHUTEIILHBIE BOIIPOCHI 9K3aMEHATOpa; MPUBOIUT PELICHHS
chopMyITMpPOBaHHBIX B OMIIETE 3a7a4 ¢ TPyOBIMH HEIOYETaMH, YTO
TOBOPUT O HEJJOCTATKE 3HAHUH 10 00Ie(hU3NIECKUM U
IpoeCCUOHATBHBIM TUCIHUIIIMHAM, OTCYTCTBHM YMEHUS IPUMEHSTh
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Ha MpaKTUKe NPUOOPETEHHbIE HABBIKY, HE BIIaJIECHUE METOAUKAMU
peuieHus 3a1ay.
BrinosiHeHNEe KOHTPOJIbHBIX 3K3aMEHAIIMOHHBIX 3a1aHuil 10 50%.

7. IlepeyeHb OCHOBHOIl W [ONMOJHUTEJHLHOH Y4eOHOH JIMTEPATypPbl, HEOOXOAMMOW /I
OCBOEHUS JUCIHUIINHBI

a) OCHOBHasl AUTEpATypa!

1. Jlannay JI.J., JIudpumn E.M., kypc "Teopetnueckas ¢usuxa", Tom III. «KBanropas
Mexanuka». M. Hayka. 2002.

2. bepecreukwuii B.b., JIupmmu E.M., JLII. [Tutaesckuii, kypc "Teopernueckas ¢puzuka",
Towm IV. «KBanroBas anexkrponunamuka». M., Hayka 2001.

3. Jlanpay JI.JL., JIudmur E.M., kypc "Teoperuueckas ¢puzuka", Tom VIII.
«OIeKTpoIMHAMUKa CIUIOMIHBIX cpea.» M. Hayka. 1982.

4. JIndpumn E.M., [utaesckuii JLIL., kypc "Teopernueckas ¢pusuxa", Tom I1X.
«Cratuctuueckas pusuka. Yacts 2.» M. Hayka. 1978.

5. Kurrens Y., KBantoBas teopus TBepabix Ten. M.: Mup, 1967.

0) IONOJIHUTEIbHAS JUTEPATYPA.
1. boposuk E.C., Epemenxo B.B., Munbnep A.C. «Jlekiiuu no MaraeTusmy».

M.: ®uzmatnut, 2005.

Ycenexu pusuueckux 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)

6. 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
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B) (pakynbTaTUBHAS JUTEPATYpa
1. P. Vaiit. KBanToBas teopust Mmaraetusma. M., Mup 1985.
AN .Axuesep, B.I'. bapssxrap, C.B. [lenetmunckuii. CiuHosble BoaHbl. M., Hayka 1967.
C.B. Boncosckunii. Marnetusm. M., Hayka 1971.
I'.C. Kpunuuk. ®usnka MmarHuTHbIX sBieHuid. U3zn-so MI'Y  1985.
Jx. Cmapt. D¢ dexTuBHOE Noje B Teopun Maruetusma. M., Mup 1968.
C.B. Boncosckuil. Marnetusm mukpodactuil. M., Hayka 1973.
V.®. bpays. Mukpomarnetusm. M., Hayka
®dusnka MarHUTHBIX ABIeHUNA. CeMuHapbl: YuebHoe nocobue/ coct. B.W.1BaHOBCKHHA,
JI.A Yepnukona, nox pexn. npod. E.M.Kongopckoro. uzgarenscteo MI'Y. 1981.

N~ WN

8. Ilepeyenb MHGPOPMAIHOHHBIX TEXHOJIOT Ui, HCIOJIb3YEMBbIX IPH OCYLIECTBJICHUH
00pa3oBaTeIbHOIO NMpouecca no JUCHUIINHE

HUcnonp3oBanue IIPpOrpaMMHOIO obecreueHus:
1. Microsoft Office Word.
2. Microsoft Office Excel.
3. Microsoft Office Power Point.
4. Free Origin Viewer.
5. Object Oriented MicroMagnetic Framework (OOMMF) project
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(https://math.nist.gov/oommf/)
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9. OnucaHue MaTepHAJIbHO-TEXHHYECKOH 0a3bl, He00XOAMMON I OCylIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpoIecca Mo JUCUUIINHE

Jlis mpoBeneHus JEKIMA M MPAaKTHUYECKUX 3aHATHH TpeOyeTcs TUIOBOE 00OpyIOBaHUE
JIEKIIMOHHOM ay IUTOPHH.

JUis TOArOTOBKM CaMOCTOSATENbHBIX KOHTPOJBHBIX pPabOT W Al MX TIpaduueckoro
IpeJCTaBiIeHUs (€CaM 3TO HEOOXOJMMO), a TaKkKe JJIs pacIIUpeHHs] KOMMYHHMKAIIMOHHBIX
BO3MOXHOCTEH  acIUpaHThl HMEIOT  BO3MOXHOCTh  paboTaThb 3a  KOMIIBIOTEPOM  C
COOTBETCTBYIOIINM JIHMIIEH3UOHHBIM NIPOrPAMMHBIM 00€CIIEYeHNEM U BBIXOJIOM B MIHTEpHeT.

CocraBuTe)ib:
Toxman 1./, k.¢p.-M.H., c.H.C. oTA€Na pu3uku cBepxnpoBogHrukoB UOM PAH

Penensenr:
Kypun B.B., 1.¢.-M.H., 3aB. oTaenom ¢usuku cepxmnpooauukos UOGM PAH
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