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1. OBIIUE ITOJIOKEHUSI:
1.1. Onpenenenne.

Hacrosimiast ocHoBHasi oO6pa3zoBaTenbHas mporpaMmma Beiciero oopazosanus (ganee — OOIT
BO) noaroToBky Hay4HBIX U HAyYHO-TIEArOTMUECKUX KaJIpOB B aCUPAHTYypE (Jajee — mporpamma
aCIUPaHTYpHhI), peanusyemas QeaepanibHbIM TOCYJapCTBEHHBIM OIOIKETHBIM yUPEXKICHUEM HAYKH
WNucturytrom ¢usukn meramuioB umenn M.H. MuxeeBa VYpanbckoro otaenenus Poccuiickoit
akagemun Hayk (manee — MUOM YpO PAH) no naywHoii cnemmansHocTu 1.3.12. ®usuka
MarHUTHBIX SIBJICHHUM, MPEJCTaBIsET COO0M CUCTEMY JOKYMEHTOB MO MOATOTOBKE KaJpOB BBICIIEH
KBaM(UKAIMK, pPa3pabOTaHHYIO HA OCHOBE:

- @enepanbHOro 3aKkoHa oT 29 nexabpst 2012 r. N 273-03 «O6 obOpa3oBanuu B Poccuiickoii
denepanuny;

- OenpepanbHoro 3akoHa oT 30 mexabps 2020 Ne 517-@3 «O BHeCEHHMM W3MEHEHUU B
Oenepanbubiit 3ak0oH  «O0  oOpasoBanuum B Poccwmiickoit  ®Dexepanuu» W OTACIbHBIC
3aKOHOJaTelibHbIe aKThl Poccuiickoi denepannmny;

- ITocranoBnenus IlpaButensctBa Poccuiickoit ®eneparuu ot 30 HOs1Opss 2021 1. Ne 2122
«O6 ytBepkaenun IlonmoxkeHHs O MOATOTOBKE HAYYHBIX M HAYyYHO-TIEAArOTMYECKUX KaJIpoB B
acripaHType (aIbIOHKTYPE)»;

- @enepanbHBIX TOCYIAPCTBEHHBIX TPEOOBAHMH K CTPYKType NpOrpaMM MOJATOTOBKU
HAy4YHBIX M HAYYHO-NEJArornyeckux KaJapoB B acluUpaHType (aabIOHKTYpeE), YCJIOBHUSIM UX
peanu3ali, CpPOKaM OCBOEHHUS JTHX HPOrpaMM C YYETOM pa3IuyHbIX (GopM oO0ydeHus,
00pa3oBaTeNbHBIX TEXHOJOTUNA M OCOOEHHOCTEH OTAENIbHBIX KaTerOpUid acCIIUPAHTOB (aIBIOHKTOB)
(manee — @I'T), yTBepxkaeHHBIMU Tpuka3oM MuHoOpHayku Poccum Ne 951 ot 20 oktsops 2021
roja (c U3MEH. U JIOTOJIH. ),

- HomeHkaTypbl HayyHBIX CHEIHMAIBHOCTEH, M0 KOTOPHIM MPUCYKAAIOTCS YUCHBIE CTETICHH,
yTBepxkaeHHon [Ipukazom MunoOpuayku Poccuu ot 24 deBpans 2021 roma Ne 118;

- IlonmoxeHns O NPAKTUYECKON TIOATOTOBKE OOYYAIOLIMXCS, YTBEPKIECHHBIM IPHUKA30M
Muno6puayku Poccun 1 Munnpoca Poccun ot 5 aBrycra 2020 romga Ne 885/390;

- [Tacniopra HayuHoO# cnenuanbHOCTH 1.3.12. dU3MKa MarHUTHBIX SIBJICHUM.

- YcraBa UOM YpO PAH.

- JlokanpabIX HOpMaTHBHBIX akTOB UM YpO PAH, pernameHTUpyIOMMX 00pa3oBaTeIbHYIO
JEeSTeNIbHOCTh 10 00pa30BaTeIbHBIM MpOrpaMMaM MOATOTOBKU KaJpOB BbICIICH KBaIU(pHUKALUU B
acCIMpaHType.

[IporpamMma acnupaHTypbl peryiaMeHTUpPYET 1IeJid, OKUAaeMble Pe3yJbTaThl, COAepKaHue,
YCIOBHS M TEXHOJOTHH pealn3aliid 00pa3oBaTeIbHOTO IMpOoIecca, OICHKY KauecTBa MOJTrOTOBKU
BBIIYCKHHKA 110 JAHHOMY HaIlPaBJICHUIO MTOATOTOBKH.

OcBoeHue nMporpaMM aclupaHTyphl OCYIIECTBISIETCS B OYHON (hopMe 10 MHIUBUIYATIEHOMY
IIaHy  paboThl, BKIIOYAIOIMIEMY HWHAMBUAYalbHBIM IUIaH  HAYYHOW  JI€ATEIbHOCTH U
UH/IMBUAYAIbHBI y4eOHbIM TUIaH (Jajsiee BMeCTe - MHAMBUAYAIbHBIA TuiaH paboTsl). [Topsmok
dbopMUpOBaHUA W YTBEP)KIEHUS HHAMBUIYAIbHOTO IUIaHA pabOThl aclupaHTa OINpeAesseTcs
JIOKQJIbHBIM HOPMATHBHBIM aKTOM OpraHU3allNu.

Cpoku momydyeHus: oOpa3oBaHUs IO MHpOrpaMMe TMOJArOTOBKM Hay4YHO-IEAArOrHYecKuX
KaJ[pOB B aclUpaHType B OYHOH Gopme 0OydeHus, BKIIOUAs KaHUKYJIbI, IPEAOCTaBIsIEMbIE TIOCIIE
MPOXOXKJICHHUSI TOCYAapCTBEHHOM WTOTOBOM arTecTanuu, cocTtaBisgeT 4 roxa. Jlumam ¢
OTPaHUYEHHBIMH BO3MOXXHOCTSIMU 3JI0POBbSI CPOK OCBOEHHUSI TAaKOH NPOTrPaMMbl MOXKET OBITh
npojuieH He Gojyiee yeM Ha oAuMH roA. OO0beM MporpaMMbl aclIUPaHTYphI, pealu3yeMblil 3a OJUH
y4eOHbIi roJ;, coctanisieT 60 3a4eTHBIX SAMHULL.

3adeTtHass enuHWNA (3.6.) — OTO Mepa TPYJOEMKOCTH OCHOBHOW 00pa3oBaTeIbHON
IIPOrpaMMBbl, KOTOpas NMpUpaBHUBAETCS K 36 akaJeMUYECKHMM 4YacaM MPOJOJDKUTEIBLHOCTHIO MO 45
MUHYT ayJIATOPHON WJIM BHEAYAUTOPHOU (CaMOCTOSTEIHHOM) pabOThI aCIIMpPAHTA.

OOmast TpyJOEMKOCTh MpPOTpamMMbl ACIMUPAHTYpPhl MO Hay4yHOH crenuansHoctd 1.3.12.
®dusrka MarHUTHBIX SIBIGHUN cocTaBisieT 240 3a4eTHBIX €UHUII (3.€.).



1.2. Hean» OOII BO

enpro mporpamMmsl aCIMPAHTYPBI ABISIETCS OCYILECTBICHUE HAyYHOW NEATEIBHOCTH IUIS
MOJATOTOBKMA K 3allUTe AWCCepTAllMM Ha COUCKAaHWE YYEHOM CTeleHW KaHaujaata (Qusuko-
MaTeMaTHYeCKUX HayK. B pamMkax oOCyIIECTBIEHUs HAy4YHOM JAEATEIBHOCTH AaCIUPAHT pelaeT
HAY4YHYIO 3aJlady, UMEIOIIYI0 3HAa4eHHe AJSl Pa3BUTHUSL COOTBETCTBYIOIIEH OTpaciu HayKu, JHOO
pa3pabaTbiBa€T HOBBIE HAy4YHO OOOCHOBAaHHBIE TEXHUYECKHE, TEXHOJOTHYECKUE WIM HHbIE
peLIeHNs], UMEIOIIUE CYIIECTBEHHOE 3HAaUYCHHE Ul pa3BUTHUs cTpaHbl. [loaroroska aucceprauuu K
3alIUTe BKIFOYAET B C€0sI BHITIOJIHEHNE MHIMBUAYAIBHOTO IIaHa PabOThI, HAIKCaHue, 0(OpMIICHUE
Y NIPEJCTABIICHUE JUCCEPTALIMU ISl IPOXO0XKACHUS UTOTOBOM aTTECTALUU.

2. XAPAKTEPUCTUKA IIPO®ECCUOHAJIBHOM JEATEJIBHOCTH
BBIITYCKHHUKOB, OCBOUBHIUX ITPOI'PAMMY ACIIMPAHTYPbI

Hanpasnenusimu npogeccrnoHaIbHOM AeATENbHOCTH BBIITYCKHUKOB, OCBOUBIIHNX MTPOrpaMMy
aCMHUPAHTYpPbl 1O Hay4yHOM crenuanbHoCTH 1.3.12. ®u3uka MarHUTHBIX SIBJICHUH, COTJIACHO
MacropTy CuCuuaJIbHOCTH, SABJIAIOTCA:

1. W3yyeHue B3aMMOJECUCTBUI BEUIECTB U MX CTPYKTYPHBIX DJIEMEHTOB (aTOMOB, UX SAEp,
MOJIEKYJI, WOHOB, JJICKTPOHOB), OOJIATAIONINX MArHUTHBIM MOMEHTOM, MEXIy co00i wuimm ¢
BHEITHUMH MarHUTHBIMU TOJISIMU; SIBJICHUH, 00YCIIOBICHHBIX STUMH B3aUMOIEHCTBUSMHU.

2. Pa3paboTka TeopeTUYecKuX Mojelel, OOBICHIIOMNX B3aUMOCBSI3b MArHUTHBIX CBOWCTB
BEIIECTB C HX DJICKTPOHHOM M ATOMHOW CTPYKTYpOM, MPUPOAY HUX MArHUTHOTO COCTOSIHUS,
XapakTep aTOMHOM W JIOMEHHON MarHUTHBIX CTPYKTYp, M3MEHEHHUE MArHUTHOTO COCTOSIHUS M
MAarHUTHBIX CBOMCTB IO/ BIMSHUEM Pa3IU4YHbIX BHEIIHUX BO3JACHCTBUN.

3. DKCHepUMEHTAIbHbIE MCCIIEIOBAHUS MAarHUTHBIX CBOMCTB U COCTOSIHUW BEULIECTB
pPa3JINYHBIMU METOJAMH, YCTAaHOBJICHUE B3aMMOCBSI3H ITUX CBOWCTB U COCTOSHUM C XMUMHYECKUM
COCTaBOM U CTPYKTYPHBIM COCTOSIHUEM, BBISBICHHE 3aKOHOMEPHOCTEH HX M3MEHEHHsS O]
BJIMSIHUEM PA3JINYHBIX BHEIIHUX BO3JECHCTBUM.

4. UccnenoBanue M3MEHEHUH PA3NMYHBIX (DU3MUYECKUX CBOMCTB BEIIECTBA, CBS3aHHBIX C
W3MEHEHUEM UX MATHUTHBIX COCTOSTHUM U MarHUTHBIX CBOMCTB.

5. HccnenoBanue SBICHUM, CBS3aHHBIX C  B3aUMOJECHCTBHEM  pPA3jIM4HOIO  poja
3JIEKTPOMArHUTHBIX WM3JIYyYEHHHW K IMOTOKOB JJIEMEHTAPHBIX YACTUI[ C MAarHUTHBIMM MOMEHTaMH
BEILIECTBA WM €ro CTPYKTYPHBIX COCTaBIISIONIMX: aTOMOB, AaTOMHBIX SII€p, BJIEKTPOHOB
(mapaMarHUTHBIN, GEePPOMArHUTHBIN, SIEPHBIN MATHUTHBIN, SICPHBIA TaMMa PE30HAHCHI U . ).

6. MopenupoBaHue CBONCTB U (DU3MUECKHX SBICHUH B MaTepUalIaX C Pa3IMYHBIMHA BUIAMHU
MarHUTHOTO YIOPSJOYEHNs, & TAKKE B KOMIIO3UTHBIX CTPYKTYpax Ha UX OCHOBE.

7. Pa3paboTka HOBBIX (PU3NYECKUX MPUHITUIIOB UCIIOJIB30BAHUS MATEPUAIIOB C PA3IMYHBIMU
BHJIaMHU MarHUTHOTO YIOPSOYEHHUS], a TAK)KE C KOMIIO3UTHBIMH CTPYKTYpPaMH Ha UX OCHOBE.

Cdepoit mpodeccrnoHaTbHON JEATEIBHOCTH BBITYCKHUKOB M0 HAYYHOW CHEIHAIBLHOCTU
1.3.12. ®u3uka MarHuTHBIX SIBICHUH, IBIISIOTCS

—  HAy4YHO-MCCJIEIOBATEIbCKHE, MPOEKTHO-KOHCTPYKTOPCKUE U  MPOU3BOJICTBEHHbIE
OpraHu3alNH;

— YUPEXJEHUS CHCTEMBbl BBICHIETO, CPEIHEro MPO(pECCHOHATBLHOIO M CPEIHEro OO0ILero
o0OpasoBaHus.

3. INTAHUPYEMBIH PE3YJIbTAT OCBOEHUS ITIPOT'PAMMABI
ACIIMPAHTYPBI

Pesynbraramu 0CBOEHHUs POTPaMMBI ACIIUPAHTYPBI SABJISIOTCS:

— cJada KaHIUJATCKUX dK3aMeHOB Mo auciuiuimHam: «Mcropus um ¢unocodus Haykmy,
«HOCTpaHHBIH S3BIK» U HAYYHOU CHEIUAIILHOCTH, TOATOTOBKA JUCCEPTAIIMOHHON pabOTHI;

— CIOCOOHOCTB K TMOJTYUYEHHIO HAYYHBIX PE3yJIbTaTOB, YIOBICTBOPSIONINX YCTAHOBICHHBIM
TpeOOBaHUSM K COACPIKAHUIO IHUCCEPTAlMN HA COMCKAHHME YYCHON CTENEeHUM KaHIUAaTa HayK 0
COOTBETCTBYIOIIEH HAYYHOU CTIEIIMATIbHOCTH;



— CMOCOOHOCTh CAMOCTOSITENFHO OCYLIECTBIISITh HAYYHO-HUCCICIOBATEIBCKYIO JICATCIBHOCTD
B COOTBETCTBYIOWIEH IpodeccnoHambHOW 00acTH C WCIIOIBb30BAHUEM COBPEMEHHBIX METOJIOB
UCCIIEIOBaHMs ¥ HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

— CHOCOOHOCTH BBITMOJIHATh WH()OPMAIIMOHHBIN MMOUCK M aHAINU3 MH(OpPMALIUHU 10 00bEKTaM
MCCIIC/IOBAaHHI B COOTBETCTBYIOILCH 00JaCTH HAyK;

— BJIAJICHUE HABBIKAMH MMOJTOTOBKU HAYYHOTO TEKCTa B COOTBETCTBYIOIICH 00JIaCTH HAYK;

— BIIQJICHUE HABBIKAMH MTYOJIMYHBIX BBICTYIUICHHH M0 TEMAaTHKE COOTBETCTBYIOLICH 001acTH
HAYK;

— BJaJICHHE CHUCTEMOI ()YHIaMEHTAJbHBIX M MPUKIAJHBIX 3HAHHHA B COOTBETCTBYIOILICH
00J1aCTH HayK.

4. CTPYKTYPA U COAEP KAHUE INTPOTPAMMBI ACITMPAHTYPbI

[Iporpamma acmupaHTypbl BKIIOYaeT B CeOS KOMIUIEKT JOKYMEHTOB, B KOTOPBIX
orpezeneHbl TpeOOBaHMS K pe3yjbTaTaM €€ OCBOEHHUS - pe3yibTaThl HAyYHOH JesTeNbHOCTH,
pe3yibTaThl OCBOCHHS AUCIUIUIMH (MOJIYJEH), pe3yabTaThl MPOXOXKIEHUS MMPAKTUKU; KPOME TOTO,
COJIEpKaIUil TUIaH HAy4YHOU JESATEIHHOCTH, y4YeOHBIH IUIaH, KaJICHIApHBIM y4eOHBIH Tpaduk,
paboynie MporpaMMbl TUCHUTUTHH U TPAKTHKH.

[IporpamMma acnupaHTyphl COCTOMT W3 HAyYHOTO KOMIIOHEHTa, OO0pa30BaTelIbHOIO U
WUTOrOBOM aTTECTALINHU.

4.1. Hay4Hblil KOMIIOHEHT

1.1 Hay4nast mesTenpHOCTb, HallpaBICHHAs Ha IOJArOTOBKY IMCCEpPTAllMM Ha COMCKaHHE
YYEHOU CTENEeHH KaHANAATa HAyK K 3aIluTe.

1.2 TloaroroBka myOMUKaIMii, B KOTOPBIX H3JIaraloTCs OCHOBHBIC HAay4HbIE PE3yJIbTaThl
JUCCepTallii, B PELEH3UPYEMbIX HAYYHBIX U3JIaHUSAX, OINPEICISIEMbIX B COOTBETCTBUU C
pekoMeHnanue Beiciield aTrTecTalMOHHOM KOMHUCCUM IpU MMHHMCTEPCTBE HAayKUM M BBICLIETO
obpaszoBanusi Poccuiickoit denmeparuu, a Takke B HAyYHBIX H3JIAHUAX, WHIECKCHUPYEMBIX B
HaykoMmeTpuueckor 0Oa3e maHHbix Russian Science Citation Index (RSCI), u (wim) 3asBok Ha
NaTeHThl Ha H300pEeTEeHHUs, MOJIe3HbIE MOJENIH, NPOMBILUICHHbIE 00pa3ibl, CBUAETEIHCTBA O
rOCyJIJapCTBEHHOM pPETUCTpAIlM TPOTrPaMM JUISL AJIEKTPOHHBIX BBIYMCIUTEIBHBIX MaIlNH, 0a3
JTAHHBIX, TOMOJOTUNA UHTETPAIIBHBIX MUKPOCXEM.

1.3 TIpomesxyTo4yHasi aTTecTalys O ATAalaM BBIIIOJHEHUS HAYYHOI'O UCCIIEIOBAHMSL.

[lepeyeHp »TanmoB OCBOEHHMS HAYYHOIO KOMIIOHEHTa MPOTpaMMbl  aCHUPAHTYpHI,
pacnpeneneHne yKa3aHHBIX 3TaloB M MTOIOBOM aTTECTAllMM aCIUpPAHTOB, a TaKXKe MPUMEPHBIN
IUTAaH BBINOJIHEHUS HAy4YHOTO HCCIEJAOBaHHUA, IJIAH MOATOTOBKM JAHUCCEpPTAllMM M MyOIuKanui, B
KOTOPBIX M3JIaraloTcs OCHOBHBIC HAayUHBIEC PE3yJIbTaThl JUcCepTaluu oGOpMIIIOTCS B BUJIE HIAHA
HAY4YHOU 0eaAmeaIbHOCU.

4.2. O0pa3oBaTe/ibHbIII KOMIIOHEHT

2.1 Jucuummmasl (Moxymn) - «Ucropus u ¢unocodus Haykn», «MHOCTpaHHBIN S3BIKY,
JlucuuimHa CreUaNIbHOCTH; B TOM YHCIIE DJIEKTUBHEIE, (DaKyIbTATUBHBIE TUCIUILIAHBI (MOYIIH)
(B cioyyae BKJIIOYEHHS MX B MPOrpaMMy aclUpaHTypbl M (WJIM) HamnpaBieHHbIE HAa MOATOTOBKY K
cAaue KaHIUIaTCKUX 3K3aMEHOB).

2.2 HayuHo-uccnenoBaTeabCKas paKkTUKa.

2.3 IlpomexyTouHasi aTTecTalss MO JUCHUIUIMHAM, KOTOpas MpOBOAUTCS B (opme
KaHIUAATCKUX dk3aMeHoB Mo «Mcropun u ¢Qunocopun nHayku», «HOCTpaHHOMY SI3BIKYY,
JlucuunimHe cnenuagbHOCTH, a TAK)KE 10 MTPaKTHKE.

[lepeuenp 3TamoB OCBOEHMSI OOpPa30BATEIHLHOIO KOMIIOHEHTA MPOTPaMMbl ACHUPAHTYPHI,
pacnpeneneHue KypcoB JUCHMIUIMH (MOIyJIel) U NMPAKTUKU OINPEAECISIOTCS yueOHbvim nianom. B
y4eOHOM TUIaHE OTOOpa)keHa JIOorMYecKasl MOCeA0BaTEIbHOCTh OCBOCHMS JAMCLUMUIUIMH, MPAKTHUK,
Hay4YHO-HMCCIIe0BaTeNbcKkasg paboTa. YkazaHa oOmas TpyAOeMKOCTh JUCLHUIUIMH, MOJIYJIEH,
MPAKTHK B 3aYETHBIX €IUHUIIAX.

B konne yueOGHOro roja Juisi aCMpPaHTOB IEPBOTO-TPETHETO roja 0Oy4eHHUs! MPOBOAUTCS
NMPOMEKYTOYHASI ATTeCTAUMSA, Ha KOTOPOW IMPOBOJUTCS OLIEHKA PEe3yJbTaTOB OCYIIECTBICHUS
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JTaIlIOB Haquoﬁ ACATCIIBHOCTH, PC3YJIbTATOB OCBOCHHA AUCHUIUIAH, IMPOXOKACHUA INPAKTUKU B
COOTBCTCTBUH C MHAUBHUAYAJIbHBIM ITIJIAHOM pa6OTI)I.

I[J'IH ACIIUPAHTOB YCTBECPTOIoO T1o0Ja O6y‘leHI/I$I B Q)CBpaJ'IC MECALC TIoaa OKOHYaHHUA
ACMPAHTYPBI IPOBOAUTCA MMPCABAPUTCIIbHAA UTOrOBasA aTTeCTalMA.

4.3. UToroBas arrectanus

WroroBast arrectanusi MpoBOAUTCS B (QOpME OIEHKM JUCCEpTAlMM Ha TMpEeAMET €€
COOTBETCTBUSI KpUTEPUAM, YcTaHOBIEHHBIM [locTtanoBnennem IlpaButensctBa PO ot 24.09.2013 N
842 (pen. ot 11.09.2021) «O nopsake NpuCykAeHUs yUeHBIX creneHei» (Bmecte ¢ «llonoxkenuem
0 MIPUCYKICHUN YUCHBIX CTETICHEH )».

4.4. O6mas cTpykTypa nporpaMmbl. Ba3oBblii m1an o0y4enust.

Oo0bem JTanbl 0CBOEHUS Ilnanupyemsle
5 (B pe3yabTaThl 00y4eHust
OO0mas cTpyKTypa nNporpaMmmbl saverHbix| 1 5 3 4
eIMHMIAX)| Kypc | KypC | Kype | Kype

Hay4Hblii KOMIIOHEHT 204
1. Hay4dHas nesiTensHOCTb, B cootBercTBUM C
HarpaBJIeHHas Ha MOATOTOBKY + + + + | uHOUBUIYaNTbHBIM
JIMCCepTaIiH K 3allUTe. IUIAHOM aclMpaHTa
2. IloaroroBka myOynKanuii, B ArnipoGarus pe3yinbTaToB
KOTOPBIX M3J1araloTcsi OCHOBHBIE Hay4YHO-
HAYYHBIC PC3YJIbTAThI JUCCCPTALIUHU, B I/ICCJIC,HOBEITCJIBCKOﬁ
pELeH3UPYEMBIX HAYUHBIX U3/IaHUSAX, NEATENBHOCTH,
ONPE/IENAEMBIX B COOTBETCTBUH © MO/ITBEPIK/IEHHE HX
PCKOMCHALHUCH Boicieit AKTyaJIbHOCTH U HAyYHOU
aTTECTAllMOHHOW KOMHCCHUH NPU HOBH3HEL
MuHHCTEpCTBE HAYKH U BBICILIETO
obpazoBanus Poccuiickoit
denepany, a TAK)Ke B HAyUYHBIX
U3JIAaHUSX, UHACKCUPYEMBIX B + + + +
HAyKOMETPUUECKON 06a3e TaHHBIX
Russian Science Citation Index
(RSCI), u (unm) 3asBOK Ha NMAaTEHTHI
Ha U300peTeHNs, TTOJIe3HbIE MOJICIH,
MIPOMBIIIJICHHBIE 00Pa3Ibl,
CEJICKLIMOHHBIE TOCTUXKEHUS,
CBUJIETENILCTBA O FOCYAAPCTBEHHOM
pETUCTpaIMK IPOTPaMM IS
AJIEKTPOHHBIX BBIUUCITUTEIHHBIX
MaIIvH, 0a3 JaHHBIX, TOMOJIOTUN
HWHTETPATbHBIX MUKPOCXEM.
3. IlpomexxyTouHas aTTecTauus mo KonTtpons sTanos
JTaram BBIIOJHEHHUS HAyYHOTO 4 + + + BBITOJIHEHUS] HAYYHOTO
UCCIIETOBaHUS KOMITOHEHTa
Oo0pa3oBaTebHbIII KOMIIOHEHT 27




Hctopus u ¢punocodust HAyKH

bazoBas TeopeTnueckas
MMoAroTOBKa K HAYy4YHO-
HUCCIIEI0BATENbCKON
JeATETbHOCTH, KaK C
YYETOM UCTOPUUECKOTO
OIIbITa HAYYHOI'O
WCCJIEI0BAHMS, TAK U B
KOHTEKCTE COBPEMEHHBIX
COIIMOKYJIBTYPHBIX
YCIIOBUU

WNHOCTpaHHBIN A3BIK

JocTtrxenne ypoBHs
VHOS3BIYHOU
KOMMYHHKaTUBHON
AKTUBHOCTH,
HE00XO0UMOTO IS
OCYUIECTBIICHUSI HAYYHOU
U Ipo¢eCCUOHATbHON
JESATEIIBHOCTH B
WHOS3BIYHOM Ccpejie

®dyHnaMeHTaIbHbIE BOIPOCH! PU3UKU
MarHUTHBIX SBJICHUH

DopMUPOBAHHUE CUCTEMBI
YTy OJIeHHBIX
podeCCHOHATBHBIX
3HaHUI 1O
byHIaMEHTATBHBIM
BOINpOcaM (PU3UKU
MarHUTHBIX SIBIICHUH U
IIPOSIBIICHUH UX B
Pa3IUYHBIX YCIOBUAX

Meropnomnorus npenojaBaHus B
BBICIIIEN IIIKOJIE

Ymenue popMyarpoBaTh
U peuiarb
oOpa3oBaTesibHbIE 3a/]auy;
OpraHU30BBIBATH
o0pa3oBaTeNbHBIN
nporiecc

HayuHo-uccnenoBarenbckas
MPaKTHKA

DopMupoOBaHUE YMEHHUS
aQHAJIU3UPOBATh,
IIPOEKTUPOBATH U
OpraHU30BBIBATH
Hay4HBII IIpOLIECC

[TpomexyTouHas aTTecTanus Mo
ATarmaMm OCBOCHHS 00pa30BaTEIHLHOTO
KOMITOHEHTa

KOHTpOHL JTaIlIOB
OCBOCHUA

O6p a30BaTCIBbHOI'O
KOMIIOHCHTA

I'ocynapcTBeHHass nToroBas
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MpeMET €€ COOTBETCTBUSA
KpUTEPHUSIM,




YCTAHOBJICHHBIM B
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YTBEPKICHHBIM
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[IpaButenscTBa PO oT
24.09.2013 N 842 "O
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O06beM nporpaMmsbl B 3a4E€THBIX
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JlJis Ka)XA0ro aciupaHTa IUIaH HAYYHOU NeATeIhbHOCTH M WHANBUAYATbHBINA YIEOHBIN MIaH
YTBEPKIAIOTCS B paMKaX WHIWBUIyaIbHOTO TJIaHA PaOOTHI.

Kanennaphelii yueOHbIN rpaduk 1 pabouyre nporpaMMbl AUCHUIUIMHBI « DyHAaMEHTaIbHbIE
BONPOCHl (PU3UKM MarHUTHBIX SIBICHUI» U HAYYHO-HCCIIEIOBATENIbCKOM MPAKTHUKU MPHUBEACHHI B
[Ipunoxenun 1.

5. PECYPCHOE OBECHHEYEHHME OOII BO IOAT'OTOBKHU ACIIMPAHTOB 11O
HAYYHOHU CIIEHHUAJIBHOCTH

1.3.12. ®Pu3uka MAarHUTHLIX ABJICHUIA.

5.1. YueOHO-MeTOAN4YEeCKOE U OMOIMOTEYHO-MH(OPMAIIMOHHOE o0ecIedeHne
o0pa3oBaTeIbLHOIO MpoIecca

Y4eOHbIC, y4eOHO-METOIUYECKHEe W WHBIE OWOJMOTCUHO-HH(DOPMAIIMOHHBIE pPECypChl
obOecreunBarOT y4eOHBIM MPOLECC M TapaHTHUPYIOT BO3MOXKHOCTH KayeCTBEHHOTO OCBOCHUS
aCIMpPaHTOM 00pa3oBaTeIbHON TporpamMmbl. MHCTHTYT pacmojiaraer OOMIMPHON OHOIMOTEKOMH,
BKJIIOYAIONIEH HAyYHO-TEXHHUYECKYIO JUTEpaTypy Mo (U3MKEe MAarHUTHBIX SIBJICHHUM, Hay4yHbIE
KypHaJIBl U TPyIbl KoHGpepeHmidi. ObecrieueHa BO3MOXKHOCTh OCYIIECTBJICHUS OJHOBPEMEHHOTO
WHIUBUyAIbHOTO JIOCTyHa K JToW cucteme He MeHee 20 dyenoBek. buOnumoreunslii ¢GoHA
YKOMIUIEKTOBAH TIEYATHBIMH W/WIU SJEKTPOHHBIMH H3JIaHUSMU OCHOBHOW y4eOHOW M HaydHOU
JUTEPaATypPHI [0 TUCHUIUIMHAM O0LIEHaYyYHOr0 U POo(eCCUOHATBLHOTO LIUKIIOB.

@oHA [JOMOJHUTEIBHON JIUTEpaTyphl, MOMHMO Y4eOHOW, BKIIOYaeT O(QuUIHANBHBIE,
CIIPaBOYHO-OMOMIMOTpaduecKue 1 CeuaTn3upOBaHHbIC TIEPUOANICCKUE U3TAHNUS.

OmneparuBHbI 00MeH WH(OpMaNKel ¢ OTEYECTBEHHBIMHU U 3apyO0eKHBIMU MHCTUTYTAMHU U
OpraHU3aIMsIMU OCYIIECTBISIETCA C COOJIOJIeHHeM TpeOoBaHMil 3akoHomarenbcTBa PD 00
MHTEJUICKTYyaJbHOH  COOCTBEHHOCTH W MEXKIYyHAapOJHBIX  JoroBopoB P® B  obmactu
UHTEIJIEKTYyalbHOM coOcTBeHHOCTH. [l oOywarommxcsi oOecrnedeH JOCTYNl K COBPEMEHHBIM
npodeccHoHanbHBIM 0a3aM JaHHBIX, UHHOPMAITMOHHBIM CIPABOYHBIM M MIOMCKOBBIM CHCTEMAM.

[IpenonaBaTeny, y4acTBYIOUIME B TOJTOTOBKE aCMUPAHTOB, BEIyT aKTUBHYIO paboOTy IO
MOJTOTOBKE U M3/IaHUIO HAYYHBIX CTAaTeH, yUeOHUKOB M yUEOHBIX TTOCOOUIA.

Hayunas 6ubnuortexa umeet (Ha 1 staBapst 2022 roga) ceTeBble JOCTYIIBI K TOJIHOTEKCTOBBIM
0a3aM JaHHBIX:

Kypnanet m3garenbctBa American Physical Society http://journals.aps.org; KypHambl
u3narenbctBa  Wiley  http://onlinelibrary.wiley.com;  >xypHamel  u3natensctBa  Elsevier
http://www.elsevier.com; >XypHaJbl W KHUTH H3JIaTelbCTBa Springer http://www.springer.com;
KypHaisl nzgarenscrsa Institute of Physics-UK (IOP) http://iopscience.iop.org/journals (rmy6una
noctyma: ¢ 2010 r.); U3marensctBo IOP npennaraer 79 »ypHanoB; KypHaibl u3znareiabctBa NPG
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group http://www.nature.com; >xypHansl u3narenbctBa American Institute of Physics-USA (AIP)
http://www.scitation.aip.org; AIP Publishing m3maér 19 u3BeCTHBIX pElEH3UPYEMBIX XYPHAJIOB;
XKypHaibl uznarenscrsa Taylor & Francis http://www.tandfonline.com (rmy6una noctyma: ¢ 2002
r.). B Hacrosmiee BpeMsi OCyIIECTBISETCS JOCTYN K KOJUICKIMSIM u3ngaTenbcTBa Taylor & Francis
«OO01IecTBEHHBIE ¥ TYMaHHUTapHble HAyKW» U «ECTECTBEHHBIE HAYKHU U TEXHOJOTHUS, I/Ie U3AAETCS
6onee 1800 xypHanoB mo 19 kitoueBbIM TeMaTHKaM C apXMBOM IyOnukauui, HaunmHas ¢ 1997
roga. Pecypc Taylor & Francis Resource Bank Takxe mpeanaraeT mupoKuil ciekTp o0ydaromux
MaTepHalioB, TaKMX KaK PYKOBOJCTBA MOJB30BATENSI W OHIAWH-KYPCHI. JKypHAJIBl W3IaTEIbCTBA
Science http://www.sciencemag.org/journals; ba3a nanueix CASC - Computer and Applied
Sciences Collection kommanun EBSCO Publishing https://www.ebscohost.com/; ba3a manHbIX
CCDC - Cambrdige Crystallographic Data Centre http://www.ccdc.cam.ac.uk. basza manubix Journal
Library Plus xomnanuu IEEE: http://ieeexplore.ieee.org/ (186 nanmenoBanwmii 3a 2014-2016 rr. +
500 cTaTeit u3 apXHUBOB). Kypnaibt W3/1aTeIbCTBA World Scientific
http://www.worldscientific.com/; >xypuansl uzgarensctsa American Chemical Society-USA (ACS)
http://pubs.acs.org; xypHanel uzmarenbctBa «Haykay» http://elibrary.ru; KypHaiasl H37aTEIbCTBA
Optical Society of America-USA (OSA) http://www.osa.org/en-us/publications (BO3MOKEH AOCTYII
TOJIBKO K Abstract-BepcusiM ctatei).
CymectByet noctyn k DnektponHomy katanory [THb YpO PAH http://cnb.uran.ru/

5.2. Kaaposoe obecneuenne peasuzanuun OOII BO

Peammzanmus OOIl BO acnupantypsl mo HayuyHoM cneuuansHoctd 1.3.12. ®usuka
MarHUTHBIX SABJICHUHA 00€CHeunBaeTCsl Hay4yHO-NENarorMuecKUMM KaJpaMy, UMEIOIUMHI 0a30Boe
o0pa3oBaHue, COOTBETCTBYIOIIEE MPOQUITIO MPEN01aBaeMON TUCIUIIMHBI, U YUYEHYIO CTEIIeHb WIN
ONBIT JEATEIBHOCTH B COOTBETCTBYIOLIEH mNpodeccuoHalbHOW cdepe M CUCTEMaTUYECKU
3aHUMAIOIIMMUCS HAyYHOM W/WIM HAay4YHO-METOAMYECKOW JeATeNbHOCThI0. Jlons HaydHo-
NeIarOrMYeCKMX pabOTHUKOB (B IMPUBEACHHBIX K IEIOYUCICHHBIM 3HAUEHHUSIM CTaBOK), MMEIOIIUX
YUEHYIO CTENeHb (B TOM YHUCIIC YUYEHYIO CTENEeHb, IPUCBOCHHYIO 32 PyOEKOM M MPH3HABACMYIO B
Poccutiickoii @enepanun) u (W) yuyeHoe 3BaHHE (B TOM YHCIIE YUYEHOE 3BaHHE, MOJIYYCHHOE 3a
pybexom u npusHaBaemoe B Poccuiickoit Deaeparuu), B 00IIeM YHCIE HAYYHO-TIEAArOTHYECKUX
pabotHukoB, peanuzyromux OOII, coctaBnser He meree 60%.

Hayunblii pykoBOIuTENnb, Ha3HAUCHHBI oOOyvaromeMycs, HMEET YYCHYIO CTEICHb,
OCYULIECTBIIIET CAMOCTOSITEIbHYIO HAy4YHO-UCCIEA0BATEIbCKYIO AE€ATEIBHOCTD 110 HAIIPABICHHOCTH
(mpo¢miIi0) TMOATOTOBKM, HUMEET MyOJMKAlMM 10 pe3yjbTaTaM Hay4YyHO-HCCIIEeI0BaTeIbCKON
NESITEIbHOCTH B BEAYIIUX OTEYECTBEHHBIX U (WIM) 3apyOekHBIX pPELEH3UPYEMbIX Hay4HbIX
KypHaJaX ¥ M3JaHUAX, a TakkKe OCYIIECTBISIET amnpoOalfio  pe3ysibTaToB  Hay4HO-
HCCIIEI0BATEIbCKON AEATEIBHOCTY Ha HAIIMOHAJIBHBIX U MEXYHapPOAHBIX KOH(PEPEHIIHAX.

5.3. MaTepuaibHO-TeXHUYECKOe o0ecrneyeHme.

HNucTuryT  pacmosaraeT — MaTEpPHAIBHO-TEXHHMYECKOW  0a30if,  COOTBETCTBYIOIIEH
JNEHCTBYIOIIUM CaHUTAPHO-TEXHHMYECKUM HOpMaM M 00ECIeYMBAIONICH IMPOBEIEHHUE BCEX BHUIOB
TEOPETUYECKON M MPAKTHUECKON MOArOTOBKH, MPEAYCMOTPEHHBIX YUE€OHBIM IUIAHOM aclHpaHTa, a
Takxke 3((HEeKTUBHOE BBIOJHEHHE AUCCEPTAMOHHON pabOTHI.

NUDOM VYpO PAH, peanusyromee OOII BO acnupaHTyphl, pacrnojiaraer MaTepHaibHO-
TEXHUYECKOH 0a30i, oOecrneuynBamomeil NpoBeJIEHUE BCEX BHJIOB JAUCHUIUIMHAPDHOW U
MEXIUCUUIUTMHAPHONW MOATOTOBKH, SKCIIEPUMEHTAJbHOW M HAyYHO-HCCIIEI0BaTENbCKOW paboThI
00y4Jaromuxcs, MPeayCMOTPEHHBIX YICOHBIMHY IIJITAHAMH.

[leHTp KOJUIEKTUBHOTO TOJIb30BaHUsl «lIcObpITaTenbHbI ILIEHTP HAHOTEXHOJOTHA U
MEPCIIEKTUBHBIX MATEPUATIOB» WHCTUTYTA MO3BOJIAET IMOJIy4aTh KOJUYECTBEHHYIO MH(OPMAIIUIO O
XUMHUYECKOM H ()a30BOM COCTaBe, MapaMeTpax KPUCTAUIMYECKOW, SJEKTPOHHOM W MAarHUTHOM
CTPYKTYPBI, MEXaHUYECKHX CBOMCTBAX, THIIC U KOHIICHTPAIUH J1e(hEeKTOB.

NII HIIM pacnionaraer (Ha 1 ssaBaps 2025 rona) ciaeayromuM OCHOBHBIM 000PYI0BaHUEM:

- TpocBeuuBalomue 31eKTpoHHble MUKpockombl JEM-200CX, Tecnai G230 Twin, CM-30
SuperTwin, ckanupyromuii 35ekTpoHHbIN MuKpockon QUANTA 200;



- MarHuToMeTpudeckas ycranoska (CKBU/[-maruutomerp) MPMS-XL-5;

- YHHBepcallbHasl YCTAaHOBKA JIJIsl U3MEpeHust pu3nveckux cBoiicte PPMS-9;

- BUOpanmoHHslit Maruutomerp VSM 7407 VSM;

- ycranoBka ¢upmer Oxford Instruments 11t uccieJ0BaHUs TaTbBAHOMArHUTHBIX SIBJICHUN B
CWJIBHBIX MarHUTHBIX MOJIAX U NIPU CBEPXHU3KHUX TEMIIEpaTypax;

- OKCIIEpUMEHTAJIbHASL YCTAHOBKA CUJIbHBIX UMITYJIbCHBIX MAarHUTHBIX MOJIEH;

- BIIEKTPOHHBIE cynepMuKpoBeck «Sartorius SE 2»

- YCTaHOBKA MJI MCCIEIOBAHHUS MEXAHWYECKUX CBOICTB IMOBEPXHOCTH Ha HAHOYPOBHE
NanoTest600;

- HCIIBITaTEIbHAs MalnHa Instron;

- peatrenoBckue nudpakromerpsl JJPOH-6 u IPOH-3M;

- ciekrpodoromeTpbl UV mini-1240 u CD-46;

- ONTHYECKUM HSMHCCHOHHBIA CHEKTPOMETP € HWHIYKTUBHO-CBSI3AHHOM  IUIa3MOU
napasuiensHoro nerctsus ICPE-9000,

- YCTaHOBKHM JJ1s1 moJtyueHust skuakoro renus LHel§;

- 006opynoBaHue MPOOOIOATOTOBKHY;

- YCTaHOBKH JIJIs1 MEXaHUYECKUX UCIIBITAHUN.

B menom marepuanbHO-TeXHUYECKass 0a3a MHCTUTYTA MO3BOJSET BECTH YUEOHBIM TpoIece
1o Hay4yHOU crienranbHOCTH 1.3.12. du3uka MarHUTHBIX SBJICHUH W COOTBETCTBYET TPEOOBAHMSM,
NpPEABSBISIEMBIM K  KaueCTBY  MOJATOTOBKM  HAyYHO-NEJAroru4eckux  KaJpoB  BBICIIEH
KBTI (UKAIIAH.

6. HOPMATUBHO-METOJUYECKOE OBECIIEYEHUE CUCTEMBI OLIEHKHA
KAUYECTBA OCBOEHUS OCHOBHOM IMTPO®ECCUOHAJIBHOM
OBPA3OBATEJILHOM ITPOI'PAMMBI

Ouenka kavectBa ocBoeHusi OOIl BO acnupaHTypsl 0 HaydyHOH cnenuanibHOCTH 1.3.12.
®u3vka MarHUTHBIX SBJICHMM BKJIIOYAeT TEKYIIMM KOHTPOJb YCIIEBAEMOCTH B  BHJC
IPOMEKYTOUHOM aTTecTallMid OOYyYaloIUXCAd M HUTOTOBYHO TOCYJapCTBEHHYIO aTTECTALUIO
BBIITY CKHHKOB.

IIpomexyTouyHass  aTTecTanus  OCYINECTBISETCS  HAa  OCHOBAaHMM  BBIIIOJHCHMS
MH/IMBUAYAIBHOTO IUIaHa PabOThl aclMpaHTa B BHJE 3ayeTa. 3aueT MPOBOAMUTCSA B (opMme oTdeTa
acIupaHTa Iepel 4iICHAMM KOMHCCHMM MHCTHTyTa IO aTTECTAallMd aCIUpPAHTOB, OCYLIECTBIIACTCS
OYHO C IPUCYTCTBUEM HA 3acelaHUM HAy4YHOTO pYyKOBOAUTENs acnupaHTa. CocTaB KOMHCCHU
OIpENIeNeTCsl PEIIEHUeM MHCTUTYTAa. ACIMPAHT MPECTABISACT B OTJEN aCIHUPAHTYpPbl (KOMHCCUIO
10 aTTECTALlMM ACIIUPAHTOB) UHCTUTYTA CJIEIYIOLIYI0 OTYETHYIO TOKYMEHTALMIO:

— MHAUBHTyaJIbHBIN 1J1aH paboThl, C BU30M HAYYHOT'O PYKOBOAMTEIIS;
— BBIIIUCKY U3 MPOTOKOJIA JIJAOOPATOPHOTO CeMHHApa 00 aTTeCTalllu acTIMPaHTa;

- TPE3EHTAlUIO, COJIEP)KAIyI0 OCHOBHBIE PE3YJIbTAaThl OCYIIECTBICHHS 3TAloB Hay4YHOU
JeATETbHOCTH, PE3YJIbTaTOB OCBOCHUS JUCIIUILINH.

Pe3ynbpTaThl NOATOTOBKM JHMCCEpTAllMM M HAay4YHO-HCCIEAOBATEIbCKOM JIEATEIbHOCTH
ONPEACIAIOTCA OLICHKAaMHM «3auTeHO», «HE 3auTeHo». OIlEHKa «3a4TEHO» O3HA4aeT YCIIEUIHOE
MPOXOXJACHUE AaTTeCTAllMOHHOTO HcIbITaHuda. OlleHKa «HE 3a4TeHO» SIBISETCS aKaJleMUYeCKOM
3a/10JKEHHOCTBIO aclMpaHTa U JOJDKHA JIMKBUAUPOBATHCS B YCTAHOBJIEHHOM MHCTUTYTOM IOPSIIKE
U B YCTAHOBJICHHBIE CPOKH.

AcnupaHTbl, HE NPOLIEIINE B YCTAHOBJICHHBIE CPOKM MPOMEXYTOUHYIO aTTECTAlMIO, K
roCyAapCTBEHHOW UTOTOBOM aTTECTAllMU HE IOy CKAIOTCS.

WtoroBasi arrectanusi NpOBOAUTCS B (OpME OLEHKH JUCCEPTAllMM Ha TpeaAMET ee
COOTBETCTBUSA KPUTEPHUAM, ycTaHOBIECHHBIM [locTanoBinenuneM IIpaBurensctBa PO ot 24.09.2013 N
842 (pen. ot 11.09.2021) «O nopsake NpuCyKACHUs yueHBIX creneHei» (Bmecte ¢ «llonoxkenuem
0 MPUCYKACHUU YUYEHBIX CTETICHEW».



KaneHpapHbi y4eOHbIV rpadmk

[Tpunoxenue 1
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Obpa3oBaTenbHas NoAroToBKa

MpakTyka (paccpea.)

HayuHble nccneposaHums (paccpea.)
3 |9k3amMeHbl (paccpes.)
r MoaroToBka K cAave v caava rocyAapcTBEHHOro 3k3aMeHa (Bkoyast MPOMEXYTOUHYHO

aTTecTaumio)
n MpeacTaBneHne Hay4yHOro AoKaja 06 OCHOBHbIX pe3ynbTaTax NoAroTOBNEHHOWN Hay4YHO-

KBanMdukaLMOHHOWM paboTsl (aMccepTaumm)
K |KaHukynbl
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CTPYKTYPA U COJIEPXKAHUE PABOYEM ITPOT'PAMMUBI

I. Io mucuuniune «®yHaaMeHTAIbHbIE BONMPOCH! (PU3MKH MATHUTHBIX SIBJIEHUID»

B kypce «DyHaameHTanbHBIE BOMPOCH (PU3UKH MArHUTHBIX SIBJICHUN» HM3Y4aroTCs
BOIIPOCHI, CBSI3aHHBIE C MArHUTHBIMH CBOMCTBAMHU TBEPIBIX Tel. PaccMaTpuBaroTCs
COBpPEMCHHBIC TPEJICTABICHUS O TMapa-, aua- U (QeppoMarHeTU3Me TBEPABIX Tel,
AQHAIM3UPYIOTCA PA3MYHbIE MarHUTHBIE CTPYKTYphl M TIPOIECCHl HaMarHUYMBAHUS
deppomarHeTukoB. JlaroTcs OCHOBHBIE TIPEACTABICHUS O MHOTOIOIPEHIIETOYHBIX
MarHeTuKax: aHTU(PEppPOMarHeTukax, heppomMarneTukax, Geppurax U reIMKOUJATbHBIX
MmarHeTukax. OOCyKXHalTcsi  OCOOCHHOCTH  B3aWMOJICHCTBUSI ~ MarHeTHKOB  C
JJIEKTPOMArHUTHBIM ~ W3TYYCHHEM: SIGPHOM H  OJCKTPOHHOM  MapaMarHUTHOM
pe3oHaHcax, peppo- u aHTU(GEeppPOMarHUTHOM PE30HAHCAX, 0 raMMa-pe3oHance (3dexr
Meccbayapa). B kypc BKIIIOUEH pa3fenbl O MEXaHM3MaX MAarHUTHOTO YHOPSIOYEHUS B
METaJIax ¥ JUDJICKTPUKaX, a TAK)KE O COBPEMEHHBIX MarHUTHBIX MaTepHaliax.

1. Pacripenenenue 4acoB yueOHBIX.

Bun zanatuit KomuuectBO yacoB
Jlexum 30
CaMocTosITeIbHAs paboTa 150
UTOI'O 180

2. CozeprkaHue TUCHMUILIMHBI
2.1. HaumeHoBaHue TeM, UX coJiepkKaHue, 00beM B Yacax JICKIIMOHHBIX 3aHSITHI

TeMbl TEKIIMOHHBIX Conepxanue O6Bem
3aHATUI B 4acax

OcHoOBHbBIE MarnuTtHbIe CBOMCTBA 3JIEKTPOHHON 000JI0UKHU aTOMa. 4

MTOJIOYKEHUS. [Ipupona 31€MEHTapHBIX MATHUTHBIX MOMEHTOB.

TepmonnHamuka Krnaccuduxamus BemecTB o uX MarHUTHBIM CBOWCTBAM.

MAarHUTHBIX Teopema bopa-Ban JleBeH-Tepienxoro.

SIBJICHUU. MarseTo-TepMUYECKUE U MarHETOKAIOPUYECKHE

MarnuTHas cooTHoteHus. TemnoeMkocTb. OcoOeHHOCTH

BOCIIPUHUMYHNBOCTb U | TCPMOJANHAMHUYCCKOTO IMTOBCACHHUA KIIACCUICCKUX
HaAMaroHmn4€HHOCTb JANaMaroHC€TUKOB U ITapaMardiCTHKOB. AI[I/Ia6aTI/I‘-I€CKOC
pasMaraHM4uBaHUC U IMOJIYUCHUC HU3KUX TEMIICpATYP.
MaKpOCKOHI/I‘-IeCKI/Ie XAPAKTCPUCTUKHU MAI'HUTHBIX
CBOMCTB BCUICCTBA: MAarHUTHAasA BOCIIPUNMYNBOCTD,
MPOHUIAEMOCTb U HAMAIrHM4YCHHOCTb, MCTOAbI
HN3MCPCHUA MarHuTHOM BOCIIPUHUMYNBOCTH
c71a00MarHUTHBIX TEJI U TEJ C OOIBIION

BOCIIPUUMYHUBOCTHIO.

CnaboMarHuTHbIE [TapamarueTr3m aTOMOB, HOHOB M MOJICKY/IL. 4
BCIIIECTBA. Knaccuueckas teopus Jlanxkesena. [IpoctpaHcTBEeHHOE
[Tapamaruetusm. KBAaHTOBaHWE MarHUTHOI'O MOMEHTA aTOMa.

JlnamaraeTusMm. [TapamarueTrsm cucTeM cIab0B3aUMOICHCTBYIOITUX

aroMoB. Oynkuus bpuwumtoena. [Tapamarsernsm
3JIEKTPOHOB ITPOBOAMMOCTH B METAJUIAX U
MOJTYNPOBOJHUKAX. MarHuTHbBIE CBOMCTBA HOHOB
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IIEPEXOIHBIX DJIEMEHTOB U BIMSHUE T10JIS
KPUCTAIUIMYECKOM pelIeTKu. FoHBI rpynmsl xkemnesa.
Pacmienyienne B KpUCTaNIMYECKOM TOJIE.
«3amMopa)kvBaHueE» OpOUTATILHOTO MOMEHTA
IIEPUOINYECKUM ITOTEHIINAJIOM PEIIETKU. S IepHbIi
napamMarHeTusM. DJIEKTPOHHBIA CIMHOBBIN U SI€PHBIN
MarHMTHBIN PE30HAHCHI.

JlnaMarauTHast BOCIpUMMYMBOCTb aTOMOB, HOHOB U
MoJieKyJl. CIIEKTp 3JIEKTPOHOB IIPOBOJIMMOCTH B
KBaHTYIOILIEM MAarHATHOM moJne. /J(namaruernsm Jlannay.
Dddext ne ['aza-Ban Anbdena.

MaruauTtoynopsiao-
YEHHBIE BEIIECTBA.
YnopsiioueHHbIE
MarHUTHbIE
CTPYKTYPBI
DeppOMarHuTHHIN
MOPSII0K

Tunbel MAarHUTHBIX CTPYKTYP: (heppOMarHeTHKH,
HEKOJJIMHEapHbIe (DeppOMarHeTHKH, KOJJIMHEAPHbIE
aHTU(EpPPOMArHeTUKH, COM3MEPUMBIE U HECOU3MEPUMBIE
MarHUTHBIE CTPYKTYPbI, T€TUMarHeTUKHU, CHUHOBBIE
CTEKJIa U UX MAarHUTHBIE XapaKTEePUCTUKU. MarHuTHbIE
MOAPEIIETKH U UX JIOKAJbHbIE HAMAarHUYEHHOCTH.
Marnutnas Heitirpororpadus. OcodbeHHOCTH
MaTepHUaJIbHbIX IAPAMETPOB BEILECTB C YKa3aHHBIMU
CTPYKTypaMH.

OcHOBHBIE ONIBITHBIE (PaKThI U (popMalIbHASI TEOPHUS
Beiicca. Touka Kropu 1 MarHuTHasi BOCIPUUMYUBOCTb
deppomaruerukos. [Ipupoaa peppoMarHuTHOrO
cocrosinus. [Ipsimoe oOMeHHOE B3auMOIeHCTBHE
I'eiizenOepra. KocBenHoe 00MeHHOE B3aMMOCHCTBUE.
[Tonnast sueprus peppomarneTuka (OOMeHHast YHEPTHS,
DHEPTHsI MArHUTHOW KPUCTAJUINYECKOW aHU30TPOIINH,
MarHUTOCTATUYECKAs] DHEPT U, SHEPT U
MAarHUTOCTPUKIIMU, SHEPTUsl B3AUMOIAECHUCTBUSA
(dbeppomMarHeTuka ¢ BHEIIHUM MarHUTHBIM TOJIEM. ).
KBanToBanue konebanuit Hamarund4eHHOCTU. CIIMHOBBIE
BOJIHBI, MarHoHbI. TeMnepaTypHasi 3aBUCUMOCTD
CIIOHTAHHOM HAMarHMY€HHOCTH U MarHUTHOW 4acTU
TeroeMKocTr. Heympyroe paccessHne HEUTPOHOB Ha
CIIMHOBBIX BOJIHAX.

DeppUMarHeTUKH.
AHTu(deppomarte-
TUKH.

MaruutHas cTpyKTypa, Toukd Kropu 1 KOMIIEHCALUH.
MaruauTtHasi BOCIPUUMYHUBOCTD (PEpPUMarHeTUKOB.
CnuHoBbIE BOJIHBL. PEPPUTHI CO CTPYKTYPOU IINUHEIN U
rpanata. ['ekcaroHaiabHble (EpPUTBHI.

MarnuTHasi CTpyKTypa aHTH(PEpPOMarHeTUKOB:
poMOUYecKHe, TETParoHaJlbHbIE, TPUTOHAJIbHBIE,
reKkcaroHajibHble U KyOndecKkre KpucTalibl.
AHnTH(EppPOMarHeTU3M KpUCTAIIIOB 0e3 IeHTpa
uHBepcuu. Teopust anTu(eppoMarHeTuzMa B
IpUOIHKEHUH MOJIEKyJIsipHOTO 1oJist, Touka Hens.
IIpononbHas u nonepeyHas BOCIPUUMUYNUBOCTD.
Tepmonunamudeckas Teopusi ciadboro ¢peppomMarHeTusma
1o J3sutommHcKkoMy. Mardossl B
anTudeppomarueTukax. MaruuTHas (CIMH-BOJTHOBAs)
4acTh TEIJIOEMKOCTH U TEMIIEPAaTyPHO-3aBUCHMasl 4aCTh
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MarHuTHOW BOCIIPUMMYMBOCTH aHTHU(EppOMarHeTuka.
MarnuTosnextpudeckuii 3 HexT: cBI3b MEXKIY
MarHATHBIM YTIOPSITIOYEHUEM W CIOHTAaHHOU
AIEKTPUYECKON MOJIIPU3ALHUECH.

OcHoOBBI TeOpUHU
MarHATHBIX
MIPEBPAILCHUN.
deppoMarHeTusM u
JIOMEHHas
CTPYKTypa Kpuc-
TaJJIOB

Tepmonnnamuueckast Teopusi GeppOMarHUTHOTO
npeBpaiieHusa. Kputnueckne naaekcbl. MarHuTHbIe
¢dazoBbIe Mepexo/ibl epBOro poja. MarHuTHbIE
[IepEeXO0pl TUIA CIIMHOBOM IEPEOPUEHTALMN, BBI3BAaHHBIE
CUJIBHBIM MarHWTHBIM MOJIEM U U3MEHEHUSIMU
TEMIIEPATYPBL.

l'unoresa GpeppoMarHUTHBIX JOMEHOB, TPUUUHBI
nosiBJICHUsI I0MeHOB. JlomenHbIe rpanuiibl (bioxa,
Heens). Tonkas cTpykrypa n1oMeHHbIX rpaHull. Kpusas
TEXHUYECKOro HamaranuuBanus. [lepexon ot
MACCHBHBIX 00pa3IoB K TOHKHM KPHUCTAJUIaM.
OnHoMepHBIE U IByMEPHbIE MUKPOMArHUTHBIE
CTPYKTYpBI B TOHKHX IJIeHKaX. Kputnueckue pazmepsl
OJIHOJIOMEHHOCTHU. J[nHamuueckue 3¢ (HeKTbl JOMEHHOM
CTPYKTYPHI (heppOMarHeTHKOB.

JnHamuka
IIPOLIECCOB

nepeMarinarBaHus.

®eppo —u
antudeppo-
MarHeTHKHu B

MEPCMCHHBIX TT0JIAX.

YpaBHEHUS ABMKEHNS HAMarHM4eHHOCTH JlaHay-
JInpmma u I'une6epra. @eppoMarHUTHBIH,
(beppuMarHuTHBIN 1 aHTU(EPPOMATHUTHBIM PE30HAHCHI.
Meroaunka 1 TEXHUKa pe30HAHCA HA CBEPXBBICOKHAX
yactoTax (CBY). ®eppoMarHUTHBIN pE30HAHC KaK
ABJICHUE U KaK METOJI UCCIIEJOBAHUS MAarHUTHBIX
JMHAMUYECKUX CBOWCTB TBEpABIX Tel. OnpeneneHue g —

Henunelinsie (dakTopa U KOHCTAaHT MarHUTHOM aHU30TPOIUHU

JMHAMUYECKUE Penakcanus u HenuHeHbIe 23 (HEKTH B yCIOBUAX

SIBJICHHS B pe3oHaHca.

MarHeTHKax. Marunutoontuueckue 3¢ppextol. MarauTHas
BOCIIPUMMYHMBOCTh HAa ONTUYECKUX YACTOTaX.
HccnenoBanre MarHUTHBIX KPUCTAIIOB
MarHUTOONTUHYECKUMH METOAAMU
JloMeHHas rpaHuIia Kak cCOMUTOH. Henmnueitnas
JMHAMUKa JOMEHHBIX I'paHull. /[[nHamuueckue u
TOIOJOTHYECKHE MATHUTHBIE COJIUTOHBI. [[uCKIMHamu u
BUXPH B MAarHETHKAX.

SAMP, AKP SIBneHue A1epHOr0 MarHUTHOTO PE30HAHCA B TBEP/IBIX

CIIEKTPOCKOIINS Tejnax. Y POBHU DHEPIUH, 4aCTOTA [Iepexoa. Y paBHEHU

TBEPJBIX TEIL.

biioxa, nuHaMuyeckas MarHuTHasi BOCIPUHUMYUBOCTb.
NutencuBHoCTh curana SIMP. Metobl
JeTeKTUpoBaHus U TexHuka AMP cnekrpockonuu,
HEMPEPHIBHOE MPOXOKICHUE, CIIMHOBOE 3XO0, IPUMEPDI
MMIYJIbCHBIX MOCJIEI0BATEIbHOCTEN. MeXaHU3MBbI CIIHH-
CIIMHOBOM Y CIIMH-PEIIETOYHOM peJIaKCaIiu.
KBanpymnonsnsie 3¢ ¢exTs MaroHuTHOM pe3oHance. SIMP
BBICOKOTO Pa3pelIeHUs B TBEP/IbIX TEIaX, BPAIICHHUE MO
Marudeckum yriom. OcHoBHBIE ocoOeHHOCTH SIMP B
MarHuTOYNOPSIOUEHHBIX KpUCTAIIIAX: JIOKAJIbHbBIC
MAarHUTHBIE TIOJIS HA SA/Ipax, SBJICHUE YCUIICHUS PaJu-
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4aCTOTHOTIO M0JIs, YCUICHUE B JJOMEHAX U JIOMEHHBIX
rpanunax. Cyn-HakamypoBckoe B3auMOECTBHE,
AJICPHBIE CIUHOBBIE BOJIHBI 1 JUHAMHUYECKUHN CIBUAT
yactoThl. IMP B cBepxmnpoBognukax. Casur Haiira.
Oco0OEHHOCTH CTIMH-PEIIETOYHOM peslakcaluu.
WNudopmanus, ussnexaemas ¢ nomonibro AMP.
DIEKTPUYECKUE KBAIPYIIOIbHBIE B3aUMOICHCTBUSA U
KBaJIpyIOJIbHBIE A3 (PEKThI B TBEPBIX TeNax. S aepHbIii
KBaJPYIIOJIbHBIN PE30HAHC B TBEPABIX TejIax. MeToIbl
nerekTupoBanus U TexHuka SAKP cnexkrpockonun.
Snepnas penakcanus U ee Mexanu3Mmsl. MHpopmarus,
n3BiekaemMas ¢ nomonipro JKP.

OIIP u AI'P
CIIEKTPOCKOIHNS
TBEPABIX TEIl

Ssnenue DIIP. MeToapl 1eTEeKTUPOBAHUS U TEXHUKA
OIIP. ®enomeHon0TMYECKHE YpaBHEeHUS biioxa.
Kpucrannmuueckoe nosne v 3pPeKTUBHBIN CIIUH-
raMunbToHUuaH. CIMH-CIMHOBBIE ¥ CIIMH-PEIIETOYHBIC
B3aUMOJIEUCTBUA. MeXaHU3Mbl CIIMH-CIIMHOBOM U CIIMH-
penieTouHol penakcauuu. CuH-peneToyHas
penakcanus v mwupuHa auHuu. JI1P Ha anekTpoHax
MPOBOJMMOCTH, HA JOHOPHBIX U AKIENTOPHBIX MMPUMECIX
B MMOJIYIIPOBOJHUKAX. JIBOMHOM 3JIEKTPOHHO-SIICPHBIN
pEe30HaHC.

Teopust a3ddexra Meccbaysrpa. Meroanka u TeXHUKA
MPOBEJICHUSL ¥ - PE30HAHCHBIX YKCIIEPUMEHTOB.

Pe3onaHcHOE MoTIIONIEHNE U paccessHuEe y - U3ITyYCHUS
sApaMH B KprcTaiie. BeposSTHOCTh OTTOMICHUS ) -

KBaHTOB 0e3 oTnaun. /[nHamuka pemeTku u d3pQexT
Meccbayaspa. CBepXTOHKasi CTPYKTypa 7 - CIIEKTPOB:

WU30MEpHBIC CABUTY M KBAAPYTIOIHHOE PACIICTIICHHE.
SAnepnsiit 3eeman — 3¢ exT. DPpheKkTUBHBIC MAaTHUTHBIE
noJs Ha aapax. MeccbayspoBcKasi CIEKTPOCKOIIHUS
KOHBEPCHOHHBIX JIEKTPOHOB. JlaHHBIE O
(byHIaMEHTaIbHBIX XapaKTePUCTUKAX
KOH/ICHCUPOBAHHOT'O COCTOSIHUSI, N3BJIEKaEMBbIE C
nomo1upsio AI'P ciekrpockonuu.

Marsetusm
MEePEXOHBIX
METAJIOB.
MaruuTtHsie
MaTepHuabl.

deppoMarHeTusM KoJIeKTUBU3UPOBAHHBIX AJEKTPOHOB
u Teopust CToHepa. MarHeTu3M CUIIbHO
KOppenupoBaHHbIX d — cucteM. Marnetusm
peIKO3eMENbHBIX 3JIEMEHTOB U aKTUHU0B. MaruuTHas
aHu30Tponus d — METaJIJIOB U peAKO3eMEeTbHBIX
AKTUHUUIOB.

MaruutoMArkue 1 MarHuTOKECTKUE MaTepUalbl, CILIaBbI
C BBICOKOW MarHUTHOM IIPOHUIIAEMOCTbIO, (PEPPUTHI C
BBICOKOM MarHUTHON POHUILIAEMOCTBIO, CIIJIABbI JJIS
MOCTOSIHHBIX MAarHUTOB, CIIABBI C BHICOKOM
MarHUTOCTPUKIIUEH, TOHKHE MAarHUTHBIC TICHKH,
MarHUTHbIE TIOPOIIKH U HAHOCTPYKTYpbl. OCHOBBI
MarHMTHOM 3alKiCH U CUUThIBaHUS. [lunuHapuueckue
MarHUTHBIE JOMEHbBI B BRIUUCIUTEIBHBIX YCTPOMCTBAX.
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AMopdHBIE MarHUTHBIE MaTepHaibl. MarHUTHBIC
OKCHJIbI U MYyJIbTH(EepporKH. MeTtaMaTepuasbl.

NTOI'O 30
2.2. CamocTosiTenbHas padoTa acCIMpPaHTOB
Pazgenst w  Tembl  pabodeit  mporpammsbl | [lepeyens 3amanmii s | Tpymdo-
CaMOCTOSITEILHOTO U3YUYEHUS CaMOCTOSITEILHON PabOTHI | EMKOCTh
(pedeparsi, JOKJIajbl, | ,4ac.
TePEBO/IbI, pacyeTsl,
MJIJAHUPOBAHUE
IKCTIICPUMEHTA U T.11.)
Pa3nen 1. CraboMaruuTHBIE BEIECTBA. AHanus HayJHO# 25
[Tapamarnerusm. JluamaraeTusm. JIATEPATYPHI,
Tema 1.1. CiekTp 3J€KTPOHOB MPOBOJUMOCTH B ePHOMUECKUX
KBAHTYIOUICM MAarHMTHOM IIOJIC. I[I/IaMaFHeTI/IBM HayYHBIX )KYpHaJIOB U
Jlanpay. [Tapamarnerusm [laynu Dddekr ne 3JIeKTPOHHBIX
I'aza-Ban Anbdena. HUCTOYHHUKOB C YYETOM
COJIepKaAHUS
JACIUTIIIAHBI.
Paznen 2. MarautoynopsiJoOueHHbIE BEIIECTBA. 25
Ynops104eHHbIE MAarHUTHBIE CTPYKTYPBI. N
pAA . PYKIYP AHann3 Hay4YHOU
®eppoMarHuTHbBIN NOPSAOK DepprUMarHeTUKH,
JUTEpaTyphl,
aHTU(eppoMarHeTHKH
MIEPUOANYECKUX
Tema 2.1 CouzmepuMbie U HECOU3ZMEPUMBIE
Hay4HBIX )KYpPHQJIOB U
MarHUTHBIE CTPYKTYpPbl. MeTO bl NX
AIEKTPOHHBIX
HCCIICIOBAHUA.
HMCTOYHUKOB C yYETOM
Tewma 2.2. MarHoHsl B aHTU(EppOMarHeTuKax.
coepKaHus
MarnuTHas (CIIMH-BOJIHOBAs) YaCTh
JIUCITUTIITAHBI
TEIJIOEMKOCTU U TEMIIEpaTypHO-3aBUCUMAs 4acTh
MarHMTHON BOCIIPUUMYHUBOCTH aHTHU-
dbeppoMarHeTuka.
Paznen 3. OCHOBBI TEOPUM MAarHUTHBIX AHanus nepuoauYecKux 25
npeBpaiieHuid. GeppoMarHeTu3M U JOMEHHAS Hay4HBIX KYPHAJIOB U
CTPYKTYypa KpUCTAJLJIOB 3JIEKTPOHHBIX
Tema 3.1. lomennsie rpanunbl (bimoxa, Heens). MICTOYHHUKOB C Y4ETOM
Tonkas cTpykTypa JOMEHHBIX Ipanull. Kpusas COJEPKAHUS
TCXHUYCCKOT'O HaMarHn4muBaHHA. Hepexoz[ oT JTUCHUIIJINHBI.
MaCCHUBHBIX 00pa3I[0B K TOHKMM KpHCTaJIaM. TexHu4ecKuii HepeBos
3apyOeKHBIX
MEPBOMCTOYHUKOB.
Paznen 4. JlunaMuka npoueccon AHanu3 NepuoandecKux | 25

nepemaranuuBanus. Oeppo- u aHTu-peppo-

HAYYHBIX YpPHAJIOB U

MarHeTUKH B IIEPEMEHHBIX NOJAX. Hennnennsie JJICKTPOHHBIX
JUHAMHWYECKHUE SIBJIICHUS B MarHETHUKaX. HMCTOYHUKOB C YYETOM
Tema 4.1. lomeHHas rpaHUa KaK COJIUTOH. coaepIKaHus
Henunelinas 1MHaMuKa TOMEHHBIX TPAHULL. JUCLUIUIAHBI.
JIuHaMHU4YeCKue U TOMOJIOTMYECKUE MAarHUTHBIE TexHu4ecKu nepeBos
COJIN-TOHBI. JIUCKIMHAIWN U BUXPU B 3apyOeKHbIX
MarHeTHKax. IIEPBOUCTOYHMKOB.
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Tema 4.2. Marautoontuueckue 3Qp¢GeKTol.
MarauTHasi BOCIPUUMYHBOCTh Ha ONTHYECKHUX
gacTtoTtax. MccnenoBanne MarHUTHBIX KPUCTAIIIIOB
MarHATOONTHYECKUMHU METOIAMH.

Pazgen 5. HMP, QHP, SIKP )51 AP Anganmus IEPUOTANYECKUX 25

CIICKTPOCKOITUA TBEPABIX TEJI. HAyYHBIX XYPHAJIOB 1
Tema 5.1. SIMP B MarHuTOYNOPSMOYCHHBIX | 3IeKTPOHHBIX

BCII[ECTBAX. HMCTOYHHUKOB C YYETOM
Tema 5.2. SInepHbiii KBaAPYNOIBbHBIA PE30HAHC B | cosepKaHUs

TBEPABIX Tenax. MeTonbl JECTEKTUPOBAHUSA M | UCIMITIMHBL
texnuka JKP cnexkrpockonuu. TexHu4eCKHii IepeBoI

3apyOeKHBIX
MIEPBOUCTOYHHUKOB.

Pazpmen 6. MarHetusm MepeXOJHBIX METAIOB. | AHanu3 HEPUOJUYECKUX | 25

MarnuTtHble MaTepuabl. Hay4HBIX KYPHAJIOB U
Tema 6. 1. MaraeTn3m CHUIIBHO KOPPETUPOBAHHBIX | 31eKTPOHHBIX

d — cucrem. VUCTOYHUKOB C YYETOM

Tema  6.2. MarHetusM  pEAKO3EMENBHBIX | comepKaHus

3JIEMEHTOB U aKTUHUIOB. JMCHUATUIAHBI.
TexHuueckuil mepeBo/I
3apyOeKHBIX
MIEPBOMCTOYHHUKOB.

NTOI'O | 150

2.3 Y4eOHO-MEeTOIMYECKHE MaTEePHAIIBI TTO TUCITUTLTMHE
2.3.1. OcHOBHas U JONOJHUTEIIbHAS JINTEpATypa

Ocnoenas numepamypa
1. C.B.BoncoBckuii. Maruetusm.- M..: Hayka. 1071. — 1032 c.
2. I'.C.Kpunuuk. ®usmnka MarauTHbIX siBieHuid. — M.: MI'Y. 1985. — 335 c.
3. E.C.bopoBuk, B.B.Epemenko, A.C.MunpHep. Jlekunn no maruetuzmy. — M : ®©U3MAT-
JIAT. 2005. - 510 c.
4. H.A. Amxpodt, H.Mepmun. ®usuka tBepaoro tema, T.1.- M.: Mup. 1979. - 400 c.
5. H.A. Aumikpodt, H.Mepmun. ®uszuka tBepaoro tena, T.2.- M.: Mup. 1979. - 424 c.
6. Y. Kutens. BBenenue B ¢pusuky tBepaoro tena. — M. : Hayka. [POMIJIL. 1978. - 791 c.
7. C.B.BoncoBckuii, M.U.Karnenscox
8. B.IO.Upxun, HO.ILUpxun. OnekrpoHHas CTPYKTypa, (u3nueckue CBOHCTBA U
koppensiinonasie 3¢dextel B d — f Metaiax u ux coenunenusix. — M.-Mbkesck: HUILL
«PerynsipHas u xaoTuyeckas IMHAMHUKa»; MHCTUTYT KOMIBIOTEPHBIX UccaeaoBanui - 2008.
—476 c.
9. B.C.Tukamzymu. dusuka ¢eppomaruerusma, MarHuTHble CBOWCTBAa BewlecTBa. — M.:
Mup. 1983.-302 c.; MarHuTHble XapaKTEPUCTUKH M MPAKTUYECKOE MpPUMEHEHue. — M.:
Mup. 1987.- 420 c.
10. JIx.Ilefik. [TapamarautHelil pe3oHanc.- M.: Mup. 1963. — 280 c.
11. 7K. Buarep. MarautHslli pe3oHaHc B MeTaiuiax. — Mup. 1976. — 288 c.

12 B.C.I'peuniikuH. SaepHbie KBaapynoJibHbIE pE30HAHCHI B TBEPAbIX Tenax. — M.:Hayxka.
1973. - 264 c.
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13. N.Axueszep, B.I'.bapesxrtap, C.B.Ilenermunckuii. CrnuHoBble BosHbl. — M.: Hayka.
1967.- 368

14. Y. Cauxrep. — OCHOBBI TEOPUU MAarHUTHOTO pe3oHaHca. — M. : Mup. 1981. — 448 c.

15. B.C.lllnunens. Pe3onanc ramma-nyden B kpuctaimiax. — M.:Hayka. 1969. - 408 c.

Jononnumenvuas numepamypa
16 Y.®.bpayn. Mukpomaruerusm. — M.:Hayka. 1985. - 160 c.
17. E.A.Typos, A.B.KomuanoB, B.B.Menbmenun, W.d.Mupcaes, B.B.Huxonaes.
Cummetpus u ¢pusnyeckue cBoricta antudeppomaruetukon. — M.:@U3MATIIUT. 2001. —
559 c.
18. E.A. TypoB. ®u3nyeckue CBOMCTBA MarHUTOYNOPSJOYCHHBIX KpUCTaLuioB. — M.: U3.-
Bo AH CCCP. 1963. - 223 c.
19. K. Xannpux, C.Kobe. Amopdusie peppo- u peppumarneruxu. — M. : Mup.: 1982. — 295
c.
18.E.A.TypoB, M.ILIleTtpoB. SlnepHblii MarHUTHBIM pe3oHaHC B  Qeppo- U
anTudeppomaruerukax. — M.: 1969. - 260 c.
20. P.M.Vaiir. KBanroBas teopust maraernsma. — M.:Hayxka. 1985. - 304 c.
21. C.A.Anprmiynep, B.M.Ko3bIlpeB. DJEKTpOHHBIA NapaMarHUTHBIA pe30oHaHC . — M.:
Hayka. ®usmarrus. 1961 - 361 c.
22. b.H. ®ununmos, A.Il. Tankees «luHamuaeckue 3ppekTsl B peppoMarHeTukax ¢
JIOMEHHOU CTpyKTypoit», 1987, Mocksa, Hayka.
23 AM. KoceBuu, b.A.MBanoB, A.C.KoBaneB. HenuHelHble BOJHBI HaMarHMYEHHOCTH.
JuHnamuueckue u Tonojiornueckue conutonsl. — Kues. : HaykoBa nymka: 1983. — 190 c.
24. H.M.Cananckuii, M.III.LEpyxumMoB. ®@u3nyeckue CBOWCTBA U MPUMEHEHUE MAarHUTHBIX
mieHok. — HoBocubupck, Hayka, cubupckoe otnenenue, 1973. — 222 c.
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I1. ITo Hay4YHO-HCC/IeI0BATEIbCKOM MPAKTHKE

HayuHo-uccnenoBarenbckass MpakTUKa peanu3yeTcss B paMKax o0pa3oBaTeabHOU
IpOrpaMMbl  BBICIIETO O0pa30BaHHUA — TMPOTpaMMbl TMOJATOTOBKM HAyYHbIX U  HAy4YHO-
MEeJaroru4eckKrux KajapoB B acCUPaHType MO Hay4yHOU crnernuanbHocTh 1.3.12 «®Du3nka MarHUTHBIX
SBIICHUI» 10 OYHOHU hopMe 00yUueHUsI Ha PyCCKOM SI3BIKE.

1. Copep:xaHue NpaKTHKH.

KoHcynpranumn CamocrosrenbHas pabora
Pasnensl mpakTHKU
(dacen) (dachn)
[ [naHupoBaHue MCCIIeIOBAHUS 2 8
[IpoBegeHune nuccien0BaHui 6 108
[loaroToBka v mpeaCcTaBICHUE OTYETa| 2 18
UTOI'O
Uacos 144
3a4YeTHBIX €IUHULL 4

HayuHo-uccnenoBareabckasi MpakTHKa BKIIIOYACT B CeOs CIICAYIOIIME Pa3/IeIibl:
1. TlnanupoBaHKE UCCICIOBAHMS.

AcCIHUpaHT NIpU COACHCTBUHM HAyYHOTO PYKOBOIUTEINS TOJKEH ONPENEIUTHCA C TEMOM,
HeISIMH U 3aJa4aMd  HCCIIEZ0BaHHusA (C y4eTOM TEMaTHKU JAMCCEPTAMOHHON paboThl H
HampaBJICHUsT JCIATEIBHOCTH MOJAPA3/eiCHUsA, Ha 0a3e KOTOPOro OCYMICCTBISCTCS
NPaKTHKA), O3HAKOMUTHbCS C HAYYHOW JIMTEPaTypoil MO [JaHHOH TeMe M COCTAaBHUTH
JETATBHBIN IJ1aH padoT.

2. TlpoBeneHue vcciiea0BaHUH (B TOM YHCIIE y4acTHE B KOH(EPEHIINH).

AcnupaHT MPOBOJUT WCCIACIOBAHUS IO BHIOPAHHOW TEeME B COCTaBE KOJUICKTHBA
UCCIIEI0BATEIbCKOTO  TOJApA3/eeHus, TOTOBUT JOKJIag MW MpPEACTaBIsAET €ro Ha
KOH(EpEeHLIUN YPOBHS HE HUYKE PErMOHATIBHOTO.

3. TMoaroroBKa U MpeACTABICHHE OTYETA.

B xone mpoxoxaeHus MpakTHUKW MPEANoJiaracTcs HalucaHUEe HE MEHee 2 TE3UCOB IO

pe3yJbTaTaM MCCIICAOBAHUMN, YTO CYMTACTCS OTUYCTHBIM MATEPHATIOM T10 MTPAKTHKE.

2. Opranusanusi HAy4YHO-HCCJIeI0BATEIbCKON MPAKTUKHU

HayuHo-uccnenoBarenbckasl NpakTUKa SBISETCS CTAMOHApPHOM M MPOBOAMTCS Ha 0ase
®denepallbHOTO rOCYAAPCTBEHHOTO OIO/IKETHOTO YyUpeKIaeHHsl Hayku HCTUTYTa QU3MKHU METAIOB
VYpaneckoro otneneHus Poccuiickoil akaieMuM HayK B CTPYKTYPHBIX IOJpa3AciICHUsX.
PykoBoauteneM Hay4dHO-MCCIIEJOBATEIbCKONM NPAKTHKU Ha3HA4YaeTCsd Hay4HbI pPYyKOBOAUTENb
acnivpaHTa. B Xoze NmpakTHKHM aclMpaHT MPOBOAUT HCCIIEOBATENILCKYIO NESTEIbHOCTh B COCTaBE
KOJIJIEKTHBA MOPa3/IeJICHUSI.

3. TexH0JIOTHH, HCTIOJIb3yeMble PH MPOX0KIeHNN HAYYHO-HCCIeJ0BATEIbCKON NPAKTHKH.

B o6pa3zoBarenbHOM mpoliecce UCIOMb3YIOTCS KaK aKTHUBHBIC, TAaK U MHTEPAKTUBHbIE (POPMBI
IPOBEJICHUS 3aHATHIA: UCKYCCHSI, METOJI TIOMCKA OBICTPBIX PEIICHHUH B IPYTIIE, MO3TOBOH IITYPM.

CamocrostenbHas paboTa OpraHM30BaHa B COOTBETCTBHE C TEXHOJIOTHEH MPOOIEMHOI0
00ydYeHUs 1 IIpeoiaraeT cieayomue GopMbl aKTHBHOCTH:

* caMmocCToATeNbHas TNpopaboTKa y4eOHO-MPOOJIEMHBIX 3a/Jad, BBIOJHSAEMAs C
HPUBJICIEHIEM OCHOBHOH M JIOTIOJIHUTEIBHON JINTEPATYPHI;

* MMOMCK HAYYHO-TEXHWYECKOH MH(OPMAIMN B OTKPBITHIX MCTOYHHKAX C IEJIBIO aHAIN3a U
BBISIBJICHUS KITIOYEBBIX OCOOEHHOCTEH.

OCHOBHBIE aCTEKThI IPUMEHAEMON TEXHOJIOTMH POOIEMHOT0 00ydeHUs:
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* TIOCTAaHOBKa MPOOJEMHBIX 3aJa4 OTBEYAeT IIeNIM OCBOCHHS METOJOB, IPHUEMOB,
TEXHOIOTHI

HAYYHO-HCCIIEeI0BATENIbCKON ACSITENFHOCTU U (OPMUPYET HEOOXOAUMBIE KOMIIETCHIINH;

* perraeMble MPOOJIEMHBIC 3a/1a4l CTUMYJIMPYIOT TTO3HABATENIBHYIO JIEATEIbHOCTh U HAYYHO-

HCCJIE0BATENbCKY0 aKTUBHOCTD ACTIMPAHTOB.

4. Y4eOHO-MeTOoaAn4YeCcKoe o0ecreueHne CaMoCTOSATeIbLHOM paﬁoTbl acmupaHTa.

Bunel camocTtoaTensHON paboThI

* COCTaBJICHUE WHJIMBUYAJIbHOTO TUIAHA MPAKTUKY;

* u3yueHUe o00s3aTelbHOM U JIONOJHUTENBHON JUTEpaTypbl, a Takke JApYTrux
WH(POPMAIMOHHBIX WCTOYHUKOB, BKJIIOYAs TEPUOAMYECKHUE H3JAHUs, DJICKTPOHHBIE H ApYyTHE
CpelICTBA M HICTOYHUKHM MH(OpMAIINH;

* IOJIrOTOBKA HAYYHBIX JOKJIAJ0B 110 OTAEIbHBIM BOIIPOCAM;

* [UIAHWUPOBAHUE, TOATOTOBKA U IPOBEICHHUE PETYJISIPHOTO UCCIIEI0BAHNUS;

* 00pa0oTKa JaHHBIX M aHAJIN3 PE3YIbTATOB;

* IOATOTOBKA K BBICTYIUICHUIO B paMKaX Hay4HbIX CEMUHAPOB NpouiIbHON 1abopaTopuy;

* IOJIrOTOBKA HAYYHOU CTaThu (TE3UCOB);

* IOATOTOBKA K YYaCTHIO B HAYYHOU KOH(EPEHLIUH N0 MPO(UITIO AeSITENbHOCTH;

* IOJIrOTOBKA K TEKYILIEMY, IPOMEKYTOUYHOMY U UTOTOBOMY KOHTPOJIIO 3HAHUH.

5. OueHo4YHbBIE CPEACTBA /ISl TEKYIIero KOHTPOJIS yCIeBAeMOCTH, IIPOMEKYTOYHOM
aTTeCTAllMU N0 UTOraM NMPOXOKICHHUS HAYYHO-UCCJIEI0BATEIbCKON NPAKTHKHU

5.1. ®opmbl TEKyIEro KOHTPOJ MPOXOXKAEHUS aCHUPAHTOM HAayYHO-HCCIIEN0BATEIbCKON
MPaKTUKHU

KoHTponbp 3TanoB BBINOJHEHUS HMHAMBHUIYAJbHOIO IIJJaHA HAy4HO-HCCIEA0BATEIbCKOM

MIPaKTUKW IPOBOAUTCA B BUJIE COOECEIOBAHUS C HAYYHBIM PYKOBOJUTEIIEM.
5.2. IlpomexyrouHas arrecralus [0 WTOraM INPOXOXKAEHUS  aCIMpPAaHTOM  HAay4dHO-
HCCIIEA0BATENIbCKOM MPAKTUKH

[IpomexyTouHast aTTecTanus NpoBOIUTCA B (hopMe 3aueTa.
5.3. OtueTHast JOKyMEHTAIIUS 110 HAYYHO-UCCIIEA0BATEIbCKON MTPAKTUKE aCIIUPAHTA.

[lo wTtoram mnpOXOKIEHUS HAYYHO-UCCIEN0BATEIBbCKOW IPAKTUKUA aCIUPAHT OTYUTHIBACTCS
nepes Hay4HbIM PYKOBOJMTEIIEM ITyTEM MPEJOCTABICHUS T€3UCOB JOKJIAI0B, TOATOTOBICHHBIX IS
y4acTHs B HAYYHBIX KOH(PEPEHIUAX 110 NMPODUITIO IEATETbHOCTH.

6. JIuteparypa

OrnpenensieTcsi pyKOBOAUTENIEM MPAKTUKU C YYETOM TEMATUKHU HCCleloBaHUU. Bkitovaer B
ce0st HOPMAaTHUBHYIO JJOKYMEHTAIUIO TIOIpa3iesieHus], Ha 6a3e KOTOPOro MPOXOIUT MPaKTHKA.
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