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1. ObsaacTh NPUMEHEHHUs] M MeCTO TMCHHUILIHHBI B y4eOHOM mpoiecce:

VYuebHass gucnunamHa «HoBBIE MarHUTHBIC, ONTHYECKHE W CBEPXIPOBOJSIINE
HAHOMATEPHAJIbI» SBJISIOTCS YaCThI0O OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMbI B COOTBETCTBHU C
I'OC mno wnanpaBnenuto moaroroBku 03.04.02 «Dwuszukay. YuebHas mucnumuinHa «HoBbie
MarHUTHBIE, ONITUYECKUE U CBEPXIIPOBOIAIINE HAHOMATEPHAIIBD) OTHOCUTCS K IIUKITy BApUATUBHOMN
yactu npodeccruonambHoro Oioka. OHa COCTOMT M3  JBYX COJIEp)KaTeIbHBIX Mojayien: 1.
«MarHuTHple W ONTHYECKHE HaHOMaTepuambl», 2. «CBEpXIpPOBOJHUKOBBIC HAaHOMATECPHAIIBI.
OcHoBbIBaeTcs Ha 0a3e nucuuIuidH 1mo HampasieHuto moarotoBku 03.03.02 «Pusuka»: «OOmas
¢du3KKa 1 SKCiepuMeHTalIbHas Ppru3uka (DICKTPHUECTBO U MarHETH3M)», «DH3UKa TBEPAOTO TEIay,
«OcHOBBI HaHOTEeXHONOTHH. Teopus © MeTONbl TOJNYYCHHS HaHOMaTepuayioBy, «HoBbie
MarHUTHBIE, ONTHYECKUE U TIOTYITPOBOIHIUKOBBIC MaTEPUAITBD».

2.  HopmaTuBHbBIE CCBUIKH (NpU HEOOX0OUMOCMIUL)
3. CTpyKTypa THCHUIIHHBI

ouHas popma
o0OyueHus Ha 6aze

*3a0unas hopma
0bOyuenus Ha baze

XapakTepucTuka yueOHOU JUCIUIINHBI CIIO BIIO
BIIO CI1O OCO | (yckop. | (yckop.
(yckop.) ) )
OO0pa3oBatenbHbIil YPOBEHb: Maructp

Hanpasienne norotoBku (crnenuagbHOCTD)

03.04.02 «@uzuxay»

[Tpoduib

KonngecTBO conepkarenbHbIX MOLYJIEH
(Tem)

2(12)

Jucuummna 6a30Boii / BapuaTHBHON YacTh
. 1
00pa3oBaTeIbHONW IPOTrPaMMBI

IIpodeccuonanbublii 010Kk, BapuatupHas 4actb

CDOpMBI KOHTPOJIA

MO,Z[ynLHLIfI KOHTPOJIb ¥ 53K3aMCH

ouHas hopma *3a0ynas ghopma
o0yudeHus Ha Oaze 0byuenus na baze
[TokazaTenu *CITO CIIO BIIO
BIIO OCO | (yckop. | (yckop.
(vckop.)
KonuyecTBo 3a4eTHBIX eAMHUIT (KPETUTOB) 5
KonuuecTBo yacoB 180
I'ox moaroToBku 1
Cemectp 2
KonnuecTBo yacos
- JIEKIIMOHHBIX 28
- IPAKTUYECKNX, CEMHHAPCKUX
- TaOOPATOPHBIX 14
- CAaMOCTOSITEJIbHOM pabOoThI 138
B T.4. UHAMBHIYaJIbHOE 3a/I1aHNE
HenenpHOE KOTMYECTBO YacoB, T.4. 3
ayJIMTOPHBIX 3

OCO - ob6miee cpegHee oOpa3oBaHHE

CIIO — cpennee mpodeccruoHabHOE 00pa30BaHue
BIIO — Bricmiee npodeccrnonanbHoe 00pa3oBaHue
1- B cootBercTBUM ¢ OOII (oOcHOBHOH 00pa3oBaTENHLHON MPOTrPAMMOIA)




4, Onucanue TUCHUILIMHBI

Ieau u 3apaun
Heabro aucoumimuabl  «HoBble  MarHUTHbIE,  ONTHYECKHE M CBEPXIPOBOAsAIINE
HAHOMATEPHUAIBD) SBISICTCS POPMUPOBAHUE 3HAHUN M PUBNUYECKUX TPEICTABICHUN COBPEMEHHOMN
Gu3MKM HAHOCHCTEM U HAaHOMATEPUAJIOB; TMPEAOCTaBICHHE CTYACHTaM HEOOXOAUMYIO IS
CaMOCTOSITENIbHOW  pabOThl COBOKYIHOCTh 3HaHUM B 0O0JIACTM HOBBIX HAaHOMAaTEpUAJIOB;
03HAKOMJICHHE CTYJEHTOB C COBPEMEHHBIMHU MTpobiieMaMu (PU3UKU HAaHOMAaTEpUasoB.
3agaua gucuuminHbl  «HoBble  MATHHUTHBIE, ONTHYECKHE W CBEPXIPOBOAAIIUE
HAHOMATEPHAJbDY  IPEJyCMaTpUBAeT MPOpabOTKYy  CTYyACHTaMHU  TEOPETHUYECKUX  OCHOB
IPOCIYIIAHHOTO JISKIIMOHHOTO MaTepHala, MOJrOTOBKY OYAYIIEro CIEeNUaNINCTa K MPETo aBaHuIo
MOJIyUEHHBIX 3HAHMHA YYEHHMKaM CpeIHEH WIKOJe WM CaMOCTOSTeNbHOM Hay4yHOW paboThl B
obnactu (pU3MKK TBEPIOTO TENA.

TpebGoBanus K pe3yJbTaTamM OCBOeHHMS IMCUHMILIMHBI: [Iporiecc u3yyeHus: AUCHUIIIMHBI
HarpasjeH Ha (POPMHUPOBAHKE DJIEMEHTOB CIEAYIONINX KommneTeHui B coorBeTcTBUU ¢ [[OC BIIO
M0 JaHHOMY HAIpaBJICHHUIO TOJTOTOBKH (MIPOQUITIO):

a) oowexyromypuuix (OK):

CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI (h10cO()CKUX 3HAHUHN 17151 POPMUPOBAHUS
MupoBo33penueckoit mosuimu (OK-1);

CIIOCOOHOCTBIO AaHAIM3UPOBATh OCHOBHBIE ATAlbl U 3AKOHOMEPHOCTU UCTOPHUUECKOTO
pa3BuUTHs 00IIeCcTBa I POpPMUpPOBaHUs rpaxaanckoi nosumun (OK-2);
CHOCOOHOCTBIO pabOTaTh B KOJJICKTHBE, TOJIEPAHTHO BOCTIPUHUMAS COLMAIIBHBIE,
ITHUYECKUE, KOHPECCHOHAIBHBIC U KyabTypHbIe pasnuuus (OK-6);
CIIOCOOHOCTBIO K caMoopraHu3anuu u camoobpasosanuto (OK-7);

0) oowenpogeccuonanvnuvix (OIIK):
CIIOCOOHOCTBIO ~ HCIIONIb30BaTh B MPO(ECCHOHAIBHOW  JEATENbHOCTH  0a30BbIE  3HAHUSA
(GyHAaMEHTaNbHBIX pa3felioB MaTeMaTUKH, CO3/aBaThb MaTeMaTH4YeCKHE MOJENN TUIOBBIX
npoeCCHOHATBHBIX 3a/1ad M WHTEPIPETHPOBATH IONYYEHHBIE PE3YyIbTaThl C YYETOM TPAHMIL
npumenumoctu moaeneit (OITK-2);
CHOCOOHOCTBIO HCHOJb30BaTh 0a30Bble TEOPETHUUECKHE 3HAHUS (YHIAMEHTAIBHBIX DPa3JeoB
o011Iei 1 TeopeTHUecKor pU3MKH s pemeHus npopeccuonanpubix 3amad (OI1K-3);
CHOCOOHOCTBIO TOHMMATh CYIIHOCTh M 3HaueHHWE HHGPOpMAlMM B PAa3BUTHU COBPEMEHHOIO
oOmiecTBa, OCO3HaBaTh ONACHOCTb M YIrpo3y, BO3HUKAIOIIME B AITOM IpoIiecce, COOI0IaTh
OCHOBHBIE TpeOoBaHus nHdpopmaironHoi 6ezonacHoctu (OITK-4);
CIIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHBIE METO/IBI, CIOCOOBI U CPEICTBA TOTYIEHUS, X pAaHEHUS,
nepepadoTKH HHPOPMALIMU U HAaBBIKK PaOOThI ¢ KOMITBIOTEPOM KaK CO CPEACTBOM YIPaBICHUS
undopmarmeit (OI1K-5);

8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCIeJ0BATE]bCKAS H MPOEKTHAS 1eSITeJIbHOCTh:
CIOCOOHOCTBIO MCIIONIE30BATh CHEIHATN3UPOBAHHbBIC 3HAHUS B 00J1aCT (DU3UKH IS
0cBOeHHS MPOGWIBbHBIX pu3nueckux aucuurumH (ITK-1);

CIOCOOHOCTBIO MPOBOJUTH HAYUHbIE UCCIIE0BAHMS B N30paHHON 00JIaCTH SKCIIEPUMEHTAIBHBIX U
(unm) TeopeTndyeckux (HU3NUECKUX MCCIEAOBAHNUN C TTOMOIIBIO COBPEMEHHOM NMpUOOpHOIi 6a3bl (B
TOM YHCJIE CI0KHOTO (pu3rueckoro 000py0BaHus) U HHPOPMAIMOHHBIX TEXHOJIOTHNA C y4eTOM
OTEUECTBEHHOTO U 3apyOexHoro onbiTa ([1K-2);

HAY4YHO-WHHOBAIIMOHHAS /1eSITeIbHOCTh:

TOTOBHOCTBIO TPUMEHSATH Ha MPAKTUKE MPO(ecCHOHANbHbBIE 3HAHUS TEOPUH U
MeTo10B (usndeckux uccrnenoBannii ([K-3);
OPraHM3alOHHO-YIPABJICHYECKAS JeATeJbHOCTh:

CHOCOOHOCTBIO IOHUMATh M UCIIOIb30BATh HAa IPAKTUKE TEOPETUYECKUE OCHOBBI



OpraHHM3aluy U IIaHupoBaHus pusndeckux uccienosanuii (I1K-6);

B pe3yabTare n3yyeHus yueOHOM JUCHMIIMHBI CTYAEHT A0JIKEH:
3Hamb: OOIIME CBOMCTB MAarHUTHBIX HAHOMATEPHUAIOB; OCHOBHBIC MJEH U (PU3UYECKUE SBICHHS
CIIMHOBOM DJICKTPOHUKH;  OCHOBHBIE HAE€H U (PHU3HKY sBICHHA (OTOHMKM M MarHOHUKH;
¢dusndeckoe mpoucxoxaeHue 3hdekToB OIU30CTH B HAHOMAaTepHallaX; CBOMCTBAa PacTBOPEHHBIX
MarHUTHBIX HOJYIPOBOJHHUKOB; (U3UKY cBepxmpoBojsiero 3¢gdexra 6muzoctu 8 S / N, S / F
CTPYKTYpax; crienupuieckrue CBOMcTBa rpadeHa u My IbTH()EPPOUKOB; OCHOBHBIC CBOWCTBA HOBBIX
BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHHKOB.
ymemp: OOBSICHUTH OCOOCHHOCTHM CBOMCTB MarHMTHBIX HAaHOMAaTEepHAIIOB; (HOPMYyITUpPOBATh UICH
CIIMHOBOM D3JIEKTPOHUKH;  OOBACHUTH OCHOBHBIC HJEH (OTOHUKM WM MArHOHHKH; OOBSICHUTH
buzndeckoe MpoucxoxacHue 3pHeKToB 6JU30CTH B HAHOMAaTEpHaIax.
6/1a0emb: HaBbIKAMH CBOOOJHOTO OOpAIIEHUs! C COBPEMEHHBIMU MPUKIIAJIHBIMA KOMIBIOTEPHBIMU
porpaMMaMHU JUTsl PEIICHHs 3a/1a4 B 00JIACTH CIUHTPOHUKH, JOTOHUKH , MATHOHUKH H JIP.

5. Conep:xkanue TUCHUILUIUHBI U GOPMBI OPraHU3ALMHU Y4eOHOT0 Mpolecca

Ne n/m m Kpartkoe coaep:xanue TeMbl
TeMa

Cooepircamenwvnutit modyns 1. «Maznumnsle u onmuueckue HAaHOMAMEPUATbLY)

Tema 1. Marnetusm u cnuHTpoHuka. (OCHOBHBIE MOHATHUA MarHeTusma. Kiaccuduxarms
IIPUPOJHBIX MArHUTHBIX CTPYKTYp. JUMOIb — OTUIOJIBHOE, CIIUH — OpOUTAIbHOE U
obmeHHoe B3aumopencTBus. Ilapa-, nqua- u geppomarHeTuky; (peppuMarHETUKH.
Buner B3aumoieiictBus B heppomaraeTuke. JJoMeHHBIC CTPYKTYpPbl MArHETHKOB. ).
MarneTtusm ancamOist HaHo4yacTul. CIIMHOBBIA MarHUTHBIA MOMEHT HaHOYACTHIIL.
Junamuka HaMarHW4YeHHOCTHU B (beppOMarHuTHBIX CTPYKTYypax.
AntudeppomarsernsMm. (CruH, MarHUTHBIE MOMEHT U ( — (akTop 3JIEKTPOHA.
OpOuTanbHBIl M CIMHOBBIM MarHeTu3M OOOJIOYKHM MHOTORJIEKTPOHHBIX aTOMOB.
ITpaBuna XyHpa.).

Tema 2. Marneruku. MarHoHbsl. B3aumoneiictBue wmarHoHoB. CHMHOBBIE BOJIHBI B
MarHuTHBIX cpenax: ¢eppoMarHeTukax, aHTU(eppoOMarHeTukax H Qeppurax.
ConuToHbl B MarHeTUKax (HeJTMHEIHbIE CTUHOBBIE BOJIHBI).

CnuHTpoHUKa.  MarHutHele  (OHOHHBIE  KpUCTaUIbl. [ 'MpOTpomHBIE U
HErMpOTPONHbIE CPebl U METO]l APPEKTUBHBIX YIPYruX Moayiel B HUX. (DPPexT
OTpHLIATENILHOW aKycThdeckol pedpakiuu. [ToBepXHOCTH BOJHOBBIX BEKTOPOB.
Axyctnueckue a"anoru cxeM Otro u KpeumanHa. MarHuTHbIE TOJTYTIPOBOIHUKH.
HanomarHuTstl.).

MarauTHble CBOMCTBAa M30JUPOBAHHBIX HAHOYACTUL M HAHOKPUCTAILITMYECKHUX
ITOPOILKOB.

Tema 3. OnToseKTpoHnKa u (dboToHUKa. DIEeKTPOMarHuTHOE oJIe.
Buyrtpukpucrammdyeckoe mnoie. Merox aeWctByrouiero noissd. (OTpaxkeHue u
MIPEJTIOMIICHUE TITIOCKOM BOJIHBI. DJI€MEHTHI TEOpHH HHTep(hEepeHIH U TuPAKITIH. ).

Tema 4. OKCHUTOHBI U TOJSAPUTOHBI B KPUCTAJUIE. DKCUTOHHBIE TOJSPUTOHBI B aTOMAapHBIX
Kpuokpuctamuiax. (OnTuueckas aHU30TPOMHS KPUCTAIJIOB CO CTPYKTYypOH anmasa.
PacnipocTpaHeHue SKCUTOHHBIX MOJSPUTOHOB B IOJYOECKOHEYHOM AaTOMapHOM
KpHUOKpHucCTaJie. FeHepauI/m OKCUTOHHBIX IIOJIAPUTOHOB B aJIMa3OHOJIO6HBIX
MIOJIYTIPOBOJIHUKAX. ).

Tema 5. [Inasmonuka wu ¢ortonuka. Buasl mna3zmonoB. I[lna3MoHHBIE  COCTOSTHUSI.
KorepentHocTh cnywyaiiHbIX mpoueccoB. KorepeHTHble CBOWCTBAa ONTHYECKOTO
m3nydeHus. BpeMeHHass W TpoOCTpaHCTBEHHAs KOT€PEHTHOCTh. KBaHTOBBIE SIMBI,
KBaHTOBbIE TOUKU. KBaHTOBBIE MPOBOJIOKH.

Tema 6 ®doronnsle kpucramwibl. lepemenienne GoToHOB B KpucTauiax. TpaHcopmarius




MOJIAPUTOHHOTO ~ CIEKTpa  HEUJCATbHBIX  TOIMOJIOTMYECKH  YHMOPSAIOUYEHHBIX
CBEPXPEILETOK.

OnTuueckne mpolecchl B HAHOCTPYKTypax. Meramarepuanbsl. OnTuyeckue
CBOMCTBA M30JMPOBAHHBIX HAHOYACTUI] 1 HAHOKPUCTAJUIMUYECKUX IMMOPOIIKOB.

Tema 7 OnTo371eKTpOHHbIE MPUOOPHL. TUIBI ONTOAIEKTPOHHBIX MprubOopoB. M3nyyaTenbHble
nepexojapl B MONynpoBoAHWKax. (CBeToauoabl BUIUMOTO  JAHana3oHa |
TMIOJIYIPOBOTHUKOBBII J1azep.

Cooeparcamenvhutii Mooyab 2. «Ceepxnpo6oOHUKOBble HAHOMAMEPUATBL)

Tema 1. CBepXIIpOBOJHUKM — OCHOBHBIE JKClepUMeHTalbHble (akThl. (KBaHTOBaHHE
MarHuTHoro mnoroka. Dddexkr Meiicuepa — Oxcendenpaa. Kpurndeckoe mose
MacCCHBHOI'O CBEPXIPOBOJHHUKA. DHTPOINHUS CBEPXIIPOBOJIHUKA U €T0 TEIJIOEMKOCTb.
CBobonnas sHeprus. 1-oe u 2—oe ypaBHenus JIonqonoB. ['ryOruHa MpOHUKHOBEHUS
MarHuTHOI'O MOJIA. ).

CBepXxnpoBOJHUKH 1-r0 U 2-T0 POJIOB.

Tema 2. Teopust cepxnpoBoaumoctu [un30ypra — Jlanmay. (IlmotHOocTh CcBOOOAHOM
SHEPTUM U TPAJMEHTHAas WHBAPUAHTHOCTH Teopuu. JIBa XapaKTepHBIX MaciiTada
JUIMHBI — JJUHA KOT€PEHTHOCTH U TNIyOWHA MPOHUKHOBEHUS. DPGEeKT OIH30CTH.
DHeprusi TpaHULBl pa3jenia MEXKAy HOPMajJbHOM M CBEpXIpoBoAsAIIeH (da3amu.
AnppeeBckoe orpakenue. Buxpu A6pukocosa. [ITuHHUHT.).

Tema 3. OCHOBHBIE TIOJIOKEHUSI MUKPOCKOIIMUECKON TEOPUH CBEPXITPOBOAHUKOB. DOHOHHOE
nputskeHue  3ekTpoHoB.  KymepoBckue mapel.  CHEKTp — 3J€MEHTapHBIX
BO30YKJIEHUI CBEPXIPOBOAHMKA. DHEPreTuuecKasl 1ieidb U IUIOTHOCTh COCTOSIHUM.
Tynuenbuble 2P PEKTHI B CBEPXIPOBOTHUKAX.

Tema 4. CBepxnpoBoIHUKU BTOpOro poaa. [lose oguHOYHOro BUXPS U IEPBOE KPUTHUECKOE
noJsie. B3aumopeiictBue Buxper. Brtopoe kputnueckoe mone. IloBepxHoOcTHas
CBEpPXIPOBOAUMOCTb. Tperbe KpurHueckoe 1mone. Kpuruueckuii TOK B
cBepxnpoBogHuKax. Kputuueckoe cocrosiHue.

Tema 5. TyHHenbHast CHEKTPOCKONHMS KBAa3HMYAaCTUYHBIX BO30YXKJIEHMH B  MeTajllax.
@dusnueckass CyMIHOCTh TyHHenupoBaHusi. @Dnykryannonnele d¢dexkTer —
IPOBOJUMOCTh  TOHKHUX IUIeHOK. [lapamarHonsl. CrnuHOBas mojsipu3anus
AIIEKTPOHOB.

HoBble ¢QyHKIMOHanbHEIE Marepuaibl. Mynbtudeppouku. Kap6un, rpadgen u
rpadan. Oymiepens u Qymaeputsl. YriaepoaHbie HaHOTPYOKu. [lomymeTamib.

Kypc nuciunnuns! «HoBble MATHUTHBIE, ONITHYECKHE U CBEPXNIPOBO/ASIIHE HAHOMATEPHAJIbIY
IpelycCMaTPUBAET cieayrolue (popMbl OPraHu3alu y4eOHOro npouecca:

1. nexmuu;

2. n1abopaTopHBIC 3aHATHS;

3. camocToATeNbHas paboTa CTyIeHTA.

[To ucTovHMKY Tmepenadynd M BOCHPUATHS y4eOHOW WH(pOpPMAIMKA HCTIOIB3YIOTCS CIOBECHBIC
(mexmus, Oecena), HarjsAHble  (WILUTIOCTpAIMs, AEMOHCTpalLus), TNpakTHuecKkue (J1abopaTopHbIe
3aHSTHS , ICCIICIOBAHMUS, YIIPAXXHEHHUS) METO/IBI.

[To xapakrepy Mo3HaBaTEIbHON IESITEIBHOCTH CTYIEHTOB MCIOIB3YIOTCS OOBSICHUTENBHO-
WITIOCTPATHBHBIE M PENPOJTYKTHBHBIE METOIBI, TIPOOIEMHOE MPETNOAaBaHNe, YaCTHIHO-TTOMCKOBBIN
U MCCIIEIOBATEIbCKUNA METO/IBI.

B 3aBUCHMOCTH OT OCHOBHOW IUAAKTUYECKOHN LIENU H 337a4 UCTOIB3YIOTCS METOBI YCTHOTO
U3JI0KEHUsl 3HAHUH, 3aKperieHrne yueOHOro marepuaia, CaMOCTOATENbHOM paboThl CTY/IEHTOB IO
OCMBICJICHHIO ¥ YCBOSHHIO HOBOTO Marepuaia, padOThl M0 MPUMEHEHUIO 3HAHWW HA TPAKTHKE U
BbIpaOOTKE YMEHUI M HaBBIKOB, IPOBEPKU M OLICHKH 3HAHUI, yMEHUI U HABBIKOB.

W cionp3yroTes cleayromune MeTOIbI KOHTPOJIS:

1. ycTHBII KOHTPOJIB (3KCIIPECC-0IPOC HA JIEKIHSIX);




Ok wiN

. 3aIIUTa JJaOOPaTOPHBIX paboT

. IPOBEPKa CaMOCTOSATENBHBIX padoT;

. MOJYJIbHAsI KOHTPOJbHAS paboTa (IUJaKTHIECKOE TECTHPOBAHUE);
. ITOTOBBIN TECT (IK3aMECHAIIMOHHBIC OWJICTHI).



TemaTH4yecku njiaaH

Conep:kareabHblii MOayJb 1 «MarHuTHble M ONITHYECKHE HAHOMATEPHUAJIbI»

KoauuecTBO 4acoB

Ounas popma

3aounasi popma

Ha 0a3e o01Iero

Ha 0a3e cpejHero

Ha 0a3e BLICHIETO

npogeccHOHATBHOTO npo¢eccCHOHATBHOTO
cpeaHero o0pazoBaHusi
o0pa3oBaHus 00pa3oBaHus
Hazpauust B T.4. B T.4. B T.4. B T.4.
cojepKaTelbHBIX s s . s . o | o3 . o |3 .
MOJyJIeH H TeM °§ = E = E = E = E H E o E E as)
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Q = =R 99 9 2 = | & Q29 = =R 92l E |lw ol.Q
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< QO (S = o | O | o = e | b |d = RS S|
AR-RENE =Rz |E =182 |F =1z |2
= 13 = 15} IS o = o ~
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COI[ep)RaTeHLHLIﬁ MOAYJb 2 «CBerHPOBO)IHI/IKOBLIe HaHOMaTEpUuajabl»

KoaudecTBO 9acoB

Ounas gopma

3aounas popma

Ha 0a3e o001Iero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BLICHIETO

ofpazonamas npogeccHOHATBHOTO npo¢eccCHOHATBHOTO
o0pa3oBaHus 00pa3oBaHus
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Tema 1. 19 3 11 15
Tena 2. 19 | 3 1] 15
Tema 3. 16 3 1 12
Tema 4. 18 3 2 13
Tema 5. 18 2 2 | 14
Hmozo no
cooeprcamenbHomy 90 | 14 7 | 69
Mooy 2.
Bcezo no mooynio 180 | 28 14 | 138




6. Tembl cemunapckux 3auamui — He npedyCMOmpeHo paboyum NaAAHOM.
7. TeMbl npakTHYECKUX 3AHATHI He npedycMompeno pabouum naaHOM.
8. Tembl JIa0OPATOPHBIX 3aHATHH

JIa6. pabota | PacmpocTpaneHne >I€KTPOMArHUTHBIX BOJH B HEOJAHOPOAHBIX CTPYKTypax.
1. (Teop. pab.)

Jla6. pab6ota | KomnbroTepHsbiil 3kciepuMeHT. KBaHTOBBIE KOMITBIOTEPBI. DKCUTOHBI U BOJHBI.
2.

Jlab. pabora | OnpeneneHne CTPYKTYPHBIX TapaMeTpbl aMOP(HBIX CIUIABOB METOIOM
3. PEHTTCHOBCKOTO JU(PPAKIIMOHHOTO aHAIIN3A.

JIa6. pabora | Tepmuueckas ycroitunBoctb AMC Ha ocHoBe Al pu HenpepbIBHOM Harpese.
4.

JIa6. pabora | Metog BOT: U3mepenue ynenpsHONW TOBEPXHOCTH M CPETHETO pa3Mepa YaCTHIL.
S.

Jlab. pabora | Yopyrue MOIyIu KPUCTAIUIOB. YTIPYTrUe MOIYJIN KEPaMHKH.
6.

9. CamocrosiTesibHas padora
CamocrosrenbHas paboTa CTyaeHTOB 10 Kypcy "HoBble MarHuTHbIE, ONTHYECKHE U
CBEPXIPOBOSAIIME HAHOMAaTepUalbl" IpeayCcMaTpUBAET:

* pa3pabOTKU TEOPETUIECKUX OCHOB MPOCTYIIAHHOTO JIEKIIMOHHOTO MaTepHaa;

* W3y4eHHME OTAEIbHBIX TEM WJIM BOIPOCOB, KOTOpbIE MPEAYCMOTPEHBI JUIS
CaMOCTOSITENIbHOM paboThI;

* [IOJITOTOBKY K MPAKTUYECKUM 3aHATHUSIM;

* CaMOCTOSITEIbHOE PELICHUE 33/1a4;

* [IOJITOTOBKY K MOAYJIbHOMY KOHTPOJIIO.

Tembl 17151 cCaMOCTOSITEILHOM Pa0OTHI:

1. TepmoMHaMUKa MarHUTHBIX SIBJICHUH. M 1eanbHble MAarHETHKH.

2. Marsero — TEpMUYECKNE U MATHETO — KAJIOPUMETPUUECKHE COOTHOLLICHUS.

3. [TapamaruuTHsle BemecTBa. Knaccuueckas teopus JlanxkeBeHa.

4. MaruuTHble cBoiicTBa MetawioB. IlapamarHeTwsM © JAMamMar€HeTHsM CBOOOJHBIX
AJIEKTPOHOB.

5. XapakTepuUCTUKU TEXHUYECKON KPUBOW HAMAarHUYEHHOCTH.

6. MarautocTpukuus. YOpyrue Hanps>KeHUs! 1 MarHUTOCTPUKIUS.

7. KpuBble HaMarHnuuBaHusl. /[Ba TuIa mpoueccoB HAMarHNYMBAHMUSL.

8. MaruuTHslii ructepe3uc. [IpudnHbI ¥ TUITBI TUCTEPE3HCA.

9. DNEeKTPOHHBIN U AAEPHBIN TapaMarHUTHBIA PE30HAHC.

10. AnepHsiit ramma — pe3onatnc. Jddexkr Méccdbayapa.

11. I'eomerpuueckas ontuka. [Ipunnun I'toiirenca — ®@penens.

12. Teopust mudpakunu Kupxroda.

13. IToBEpXHOCTH BOITHOBBIX BEKTOPOB.

14. Ponp HE3KBUBAJIEHTHOCTH HEMAarHUTHBIX CJIOEB.

15. OtpaxkeHue u mpeaoMIIeHUE AIEKTPOMArHUTHBIX BOJIH HAa TPAHUILIE pa3zena ABYX Cpe/l.

16. ITpubnmxennslie rpaHnyHbIe yeinoBus M. A.JleonToBHYa.

17. OTpakeHue BOJH Ha rPaHULIE )KUIKOCTU U TBEpIOro Teia. [[0BepXHOCTHBIE BOJIHBI.

18. I'panuna paszpena XUAKOCTh — TBepaoe Teno. OCHOBHBIE ypaBHEHUS U T'PaHUYHBIE
YCIIOBHSL.

19. KoapduumeHnTs! oTpakeHUs U IPO3PAaYHOCTH AJISE OJTHOTO CIIOSL.

20. Ympyrue BOJHBI B B TBEpPABIX CIOUCTHIX cpenax. KoadduuueHTsl OTpakeHus U
IIPO3PavYHOCTH.

21. Ilpocsetnenue ontuku. OQHOCIONHOE MOKPBITHE.

22. NnTephepeHIInOHHBIE TOKPBITHUS.




23. OTKpbITHE CBEPXIPOBOAUMOCTU. CBEPXIPOBOISIINE BEILIECTBA.

24. becuieneBasi CBEpXIPOBOAUMOCTb.

25. XKectkue cBepXnpoBOJHUKUA. CBEPXIPOBOJISIINE COIEHOUIBI.

26. BbICOKME KpUTHUYECKHE 10Js. CMEIIaHHOE COCTOSIHUE.

27. IlpuMeHeHue CBEpXIPOBOIHUKOB.

28. Caepxtekydectb. KBaHTOBasi XuAKOCTb. (OCHOBHBIE CBOMCTBa. JIBYXKUIKOCTHas
MOJIENb.

29. Duepreruveckuii criekTp He-2. CBepxtekydects He-2.

30. KBanToBble KpucTauibl. HOBbIE CBEpXTEKYyUUE CUCTEMBI.

31. ®usuka CBEpXMPOBOJAUMOCTH B Ipyrux odnacTsax Hayku. [lynbcapsl.

11.  KoHTpoJibHbIE BONPOCHI K MPOMEKYTOUYHOI aTTeCTAllMU

. Uto Takoe uaeanbHble MArHETUKU?

. B uem cmpich knaccudeckoit Teopuu JlamkeBena?

. [lapamarseT3M u 1MaMarHeTu3M CBOOOIHBIX AJIEKTPOHOB.

. OCcHOBHBIE XapaKTEPUCTUKHU TEXHUUECKON KPUBOW HAMarHM4eHHOCTH.

. Kak cBs13aHbI ynipyrue HanpsiKeHus 1 MarHUTOCTPUKIIHSL.

. MaruuTHbIi rucrepe3nc. [IpuduHel U TUIIBI THCTEPE3HCA.

. DIIEKTPOHHBIN U sIIEpHBII NapaMarHUTHBINA PE30HAHC.

. [losicanre npunnun I'toiirenca — @penens.

. [losicuute pusmueckuii CMbICT MOHATHS TOBEPXHOCTH BOJIHOBBIX BEKTOPOB.
10. OTpaskeHre 1 MPeJIOMIICHUE PJIEKTPOMArHUTHBIX BOJIH HA TPAHHUIIE pa3jiesia IBYX CpPe/l.
11. 3anumuTre Ha TpaHULA - )KUJIKOCTh — TBEPAOE TEJIO OCHOBHBIE YPABHEHUS! U TPaHUYHbIC

YCIIOBHSL.

O 00NN DN B W —

12.  Oo6pa3sen 3xk3aMeHALMOHHOIO0 OHJIeTa
I'OY BIIO «IOHELIKMIT HAITMOHAJIbHBIM YHUBEPCUTET»

Yposenb o6pazoBanus — Maructp
Hamnpasnenue noarorosku — 03.04.02 «duszukan

Cemectp — 2
VYuyebHast aucuuruinHa — «HoOBBIE  MarHMTHbBIE, ONTHYECKME M  CBEPXIPOBOASIIUE
HaHOMAaTePHAaIIbD»

SK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Knaccudukauus npupoaHbIX MarHUTHBIX CTPYKTYp. [lapa-, nua- u peppomarneTnku;
(bepprMarHeTUKH.

2. DKCHTOHBI W TIOJISIPUTOHBI B KpHCTaJJIe. DKCUTOHHBIC IOJIIPUTOHBI B aTOMapHBIX
KPUOKpPHCTAIIAX.

3. Teopusi cBepxupoBogumocTu ['mH30ypra — Jlanmay. JIBa xapakTepHBIX MaciTadba
JUIMHBI — JUITMHA KOTEPEHTHOCTHU U ITyOWHA IPOHUKHOBEHHUS.

«YTBEPKIECHO»
Ha 3acelaHuu Kadeapsl
MPOTOKOI Ne OT «__ » T.

3aBeayronuii kadenpoit B.H. Baproxun
DK3ameHaTop B.M. IOpueHnko



14. Kpurepuu oueHUBAHUS

CornacHO MOAYJIHHOMY HPHUHLHUIY OpraHu3alud Y4eOHOro Mpolecca Coep)KaHue
aucuurinabl  «HoBbIE MarHUTHBIE, ONTUYECKHE U CBEPXMPOBOIAIIME HAaHOMATEPHUAIIBI»
BKJIIOUaeT B ce0s aBa 3a4€THbIX Moayis. Kaxaplii 3au€THBIE MOAYJIb COCTOMT W3
TEOPETHUUECKOr0 MaTepralia M MPaKTUYECKUX 3ajay, BHIIIOJHEHUE KOTOPBIX TpeOyeT OBIaJACHUS
Teopuel B yKa3aHHOM B MOJyJe 00BbEME.

OrneHka 3HAHWUK CTyIEeHTOB TpoBoguTcsa 1o 100-0a/utbHOM IIKaJie 1O  CIEAYIOIIMM
KPUTEPUSIM:

3auyéTHbIC MOAYIH DopMa KOHTPOJIS Banawbl

CopaeprxarenbHblid MOAYIb | brok naGopaTopHbIX paboT 10
CamocTtosarenbHas paborta 15

CopaepxarenbHblid MOAYIB 2
brok naGopaTopHbIX paboT 10
CamocTtosarenbpHas pabora 15

3auer 50

O061uii utor 100

K nepBoMy mpoMexyToO4HOMY MOJYJBHOMY KOHTPOJIIO CTYIAEHT AOJDKEH 3aIlUTUTh 3
naboparopHbie paboThL. 3a nepsyio, mopyio u mpemvto 1a00PATOPHBIE PAOOTHI CTYJECHT MOXKET
noJay4uTh B cymme 10 6anmnos.

Ha nepBoM mnpoMexyTOYHOM MOJYJIBHOM KOHTpOJIE CTYAEHT HMEET BO3MOXHOCTh
NoJay4YuTh 15 6anioB, OTBETHB HA BOMPOCHI U3 CIHCKA MPEIIOKEHHBIX U CaMOCTOSTEIbHON
paboTHL.

Ko BTOpOMY mpOoMEXKyTOUHOMY MOJYJIBHOMY KOHTPOJIO CTYAEHT JOJDKEH 3alUTUTH 4
nabopaTopHble paboThl. 3a yemeépmyio, namylo W wiecmyro J1a0opaTopHble pabOTBl CTYIEHT
MO’KET Noy4uTh 1o 10 6asmos.

Ha BTOpOM mNpPOMEXYTOYHOM MOJYJIHHOM KOHTPOJIE CTYAEHT MMEET BO3MOKHOCTh
NoJay4YuTh 15 6anioB, OTBETHB HA BOMPOCHI U3 CIHCKA MPEIIOKEHHBIX U CaMOCTOSTEIbHON
paboTHL.

Ha »sk3ameHe CTyJeHT HMeeT BO3MOXKHOCTh NoiayuuTh 50 OGamioB. OcHOBOM ams
MOJIyUYEHUsI OLEHKU Ha 3K3aMEHE SBJIIETCS YPOBEHb OBJAJICHUS CTYACHTAMU MaTepuasa Kypca
«HoBBIE MarHWTHBIC, ONTHYECKHE W CBEPXIPOBOJSIINE HAHOMATEPHUATBI», TPEAYCMOTPEHHOTO
y4eOHbIM IJIaHOM HampaBieHus: noArotoBku 03.04.02 ®uzmka. DK3aMeHAIMOHHBINA Owuier
coctouT u3 3 BonpocoB. OT cTyAeHTa TpedyeTcss YCTHOE U3JI0KEHHE OTBETOB Ha HuX. OTBET Ha
KaX/Iblii U3 BOMPOCOB oleHHBaeTcss B 15 GayoB. JlonogHUTENbHBIE 5 0alllIOB CTYJEHT MOXET
MOJYYUTh PELIUB MPAKTUYECKOE



(Paszpabamuiearomcsa u ymeeparcoaromes kageopou Ha ocnoge [lonosxcenus [JonHY)

Ouenxa o 100- Ouenka o
OLTHLHOM ITo TOCY/IAPCTBEHHOM 1IKAIe
HIKAIe, KOTOpast |  IIKAaJie (3Kx3aMeH, Onpenesnienne
nelicTByeT B ECTS udrpepeHIPOBAHHBII
JonHY 3ayYeT. 324€T)
OTJIMYHO — OTJIMYHOE BHITIOJIHEHHE C
«Otaano» (5)
90-100 A HE3HAYUTEIILHBIM KOJTMYECTBOM
(3aumeno) .
HETOYHOCTEH
XOPOIIIO — B II€JIOM MTPABUIIBHO BBITOTHEHHAS
80-89 B paboTa ¢ He3HAYUTEITHHBIM KOJIHYECTBOM
«Xoporio» (4) omm6ok (10 10%)
(3aumeno) XOPOIIO — B IIEJIOM MPABUIILHO BHITOJTHEHHAS
75-79 C paboTa C He3HAYUTETbHBIM KOJIMYECTBOM
omu6ok (10 15%)
TTOBJIETBOPUTEIHFHO — HETIJIOXO, HO CO
70-74 D «Y IOBJIETBOPUTENLHO» Y P ’
3) 3HAYUTEIILHBIM KOJIMYECTBOM HETIOCTATKOB
OCTAaTOYHO — BBITIOJIHEHUE YIOBIETBOPSIET
60-69 E (3aumeno) & ya p
MHHUMAJIbHBIC KPUTCPHU
«HeynoBieTBOpUTEIBLHO»
HEYJIOBJICTBOPUTEIIBHO — HAJI0 TIOpaboTaTh
C BO3MOYKHOCTBIO
35-59 FX - HaJ[ TeM, KaK IOJIyYUTh TOJIOKHUTEIBHYIO
TTOBTOPHOM aTTeCTalluU
OLICHKY
(2) (ne ameno)
034 F «HeynoBiIeTBOPUTENBHO» | HEYIOBIECTBOPUTEIHHO - C BOBMOYKHOCTHIO
(2) (He3aumero) TIOBTOPHOM C/Ia4H TPH YCIIOBHH 00SBATESIHHONO
Ha0opa IOTIOTHUTENFHBIX OAIIOB

15. MaTepua/jibHO-TeXHHYeCKOe ofecneyeHne Y4eOHOro nmpoiecca

Jlnist mpoBenieHus! JIEKIMOHHBIX 3aHATHIl ucrons3yercs aya. 0016 Ha rpynmy, o6opymoBaHHAS
MHTEPAKTUBHOM JTOCKOM.

s npoBeneHus J1aG0paTOPHBIX 3aHATHH Hcnonb3yerca aya. 304 «KoMnbeloTepHbIN Kiacey,
ocHameHHass [I9BM B komuuectBe 10 mrT., a takke ayn.0015 «Mukpo u HaHOCTPYKTYpBI»,
ocHamieHHass Macc-cnektpomerpom (MU 1201AT-01);  31eKTpOHHBIM pacTpoBBIM
MuKpockornioM POM-106 U; ycTaHOBKON A M3ydeHUs ONTUYECKUX CBOMCTB TOHKHMX IUIEHOK
(n/m puanekTpukoB) U OBM s cHATHS 1 00paObOTKU JaHHBIX

~ow

16. PexomengoBanHasi iuTeparypa

OcHoBHast
Arpanosuy B.M., T'mn3bypr B.JI. Kpucraminoontuka ¢ y4eToM MpOCTPAHCTBEHHOU
JMCTIEPCUU U TeOpHs SKCUTOHOB. — M.: Hayka, 1979. — 432c¢.
Ilexap C.U. Kpucramioontuka u no0aBouHble cBeToBble BonHBL. — K.: HaykoBa mymka,
1982. — 296c¢.
SApus A., Ox II. OnTrnueckue BosHbI B Kpuctamuiax. — M.: Mup, 1987. — 616c¢.
[Ilabanos B.®., Berpos C.4., lllabanoB A.B. OnTHka peaabHbIX (OTOHHBIX KPHUCTAJLIOB.
Hosocubupck: CO PAH, 2005, 240c.
Joannopoulos J.D., Johnson S.G., Winn J.N., Meade R.D. Photonic Crystals. Molding the
Flow of Light / Second Edition. Princeton: Princeton University Press, 2008, 305p.
Kuttens Y. Beenenue B pusuky tBepaoro tena. M., Hayka, 1978. 792 ctp.




7. Awmkpodt H., Mepmun H. ®Pusuka tBepmoro tema. M., Mup, 1979. T.1, 400ctp., T.2.

424cTp.

Vopt V., Tomcon P. ®usuka tBepaoro tena. M., Mup, 1969. 590 ctp.

9. Ao0puxocoB A.A. 1. BBeneHue B TeOpHI0 HOPMAIbHBIX MeTaiIoB. M., Hayka, 1972.

288 cTp.
2. Teopust HOpMaIBHBIX METAJIIOB.

10. bnart ®@. dusuka 1eKTPOHHON MPOBOAMMOCTH B TBEpAbIX Tenax. M., Mup, 1971.

472 ctp.

11. Amncensm A.1 Beenenue B Teoputo noiaynposoauukos. M., Hayka. 1978.

12. ®penkens S.1. Beenenue B reoputo meramion. JI., Hayka, 1972. 424 crp.

13. Bomncosckuii CB., Kannenscon M.U. KBantoBas ¢usuka tBepaoro tena. M., Hayka, 1983.
336 ctp.

14. bonu-bpyesuu B.JI., Kanamnukos C.I'. ®usuka nonynposognukos. M., Hayka, 1977.

15. 3aiiman [x. ®usuka metamios. [. Dnekrponsl. M., Mup, 1972. 464 ctp.

3aiiman [x. Dnektponsl U GoHOHBI. Teopus sBICHHN TepeHoca B TBEpAbIX Tenax. M., U3n-Bo
WJI, 1962. 488ctp.

16. HosukoB W.U. [leeKThl KPHCTALTMYECKOTO CTpOeHHs MeTaiioB. M., Metamryprus, 1983.
232 cr1p.

17. T'yceB A.M. Hanomarepuasbl, HAHOCTPYKTYpbI, HaHOTeXHONOTUU. M., ®usmaraut, 2005.
416 ctp.
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1987 216 ctp.
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SUEwWNE

17. UagopMannoHHbIe pecypebl

18. IIporpamvHoe odecrieveHue ( TPy HATAYIH)

PaGoyas mporpamMma paccMOTpeHa M TepeyTBEpKIEHA Ha 3acefaHHH Kadepel
TEOPETHYECKOH (M3MKH M HAHOTEXHONOrMH ¢ M3MeHeHHsMH (Ge3 M3MeHeHWif) Ha 7017/ ron
[Tporoxon 3acenanus kadeapst Nel ot 28 asrycra 2017r

/)
/)

3aB.kaenpoit TO® u HT v/ B.H.Baproxun
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PaGouas mporpamma paccMoTpeHa W IepeyTBepKJEHA Ha 3acelaHHH Kadeapsl
TEOPETHYECKOH (U3MKH M HAHOTEXHONOTHMi ¢ W3MeHeHHsMH (Oe3 m3Menenwif) Ha 2018 roa
[Tpotokon 3acenanus kadeapsi N 1 ot 48, 0%, 2018F.
3as.kaenpoit TO u HT O/ - B.H.Bapioxun
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