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O6Js1acTh MpUMeEHEHHUsI H MeCTO JUCHUIUVIMHBI B y4eOHOM mpouecce. YdeOHas IHUCIMIUIMHA
«®u3MKa MarHUTHBIX SBJIEHMM U BBICOKOTEMIIEpAaTypHas CBEPXIPOBOAMMOCTD)  SIBIISIETCA
BapUaTUBHOM 4YacTbl0 MNPO(ECCHOHANBHOr0 OJOKAa JAWUCUMIUIMH IOATOTOBKU CTYICHTOB IO
HanpasneHuto nmoaroroBku 03.04.02 dusuka.

OcHoBbIBaeTcsi Ha 0a3e IUCHMIUIMH HpeAbLAyILero ypoBHs oOpas3oBanusi: «OOmas u
SKCIepUMEHTaNbHas (u3uka (DIEKTPUYECTBO M MarHeTtusM)y», «OOmas M IKCHepUMEeHTaTbHAs
¢uszuka (Onrtuka)», «OOmas M dKcnepuMeHTaIbHas ¢usnka (Pu3nka aTomMa MW aTOMHBIX
sABICHUN)», «OOmas u sSKcrnepuMeHTanbHas (usuka (PU3MKAa aTOMHOTO sipa MW YaCTHI)»,
«KBaHTOBass MexaHMKa», a TaKKe IpPU H3YYEHUM MPEIIIEeCTBYIOUMX IUCUUIUIMH «O0mas u
JKCHepuMeHTanbHass  gu3uka (Mexanuka)», «OOmas W  dSKCHEpUMEHTaJIbHAsA  (HU3UKA
(Monekynsipnast  ¢usuka. Tepmogunamuka)», «Teopust BEpOSTHOCTH W MaTeMaTHYecKas
cratuctukay, «Teopuss (GyHKIMH KOMIUIEKCHOTO MEPEMEHHOro», «BEKTOpHBIH M TEH30PHBIH
aHamu3y», «Jduddepenunanbuple ypaBHeHMA. VIHTerpajipHble YpaBHEHUS U BapUallMOHHOE
ucuucieHuey, «MeToapl MaTeMaTHUeCKOW (PU3MKHM», a TaKkKe MPEAbIAYIINX JUCUUIUIMH «DPu3nka
BBICOKUX 3Hepruit», «CoBpeMeHHbIe POOIEMbl HAYKH U TEXHUKU.

SBnsieTcs MpOJOJIKEHUEM U JIOTMYECKUM 3aBEpPLIEHUEM Kypca Y4eOHOIo IUIaHa MarucTpoB
U MPEAIoJIaraeT yriayoJieHHOe N3yYeHHe MarHUTHBIX SBJICHUN U (PU3MKH CBEPXITPOBOIHUKOB.

1. HopmMaTuBHBIe CCBLIKH (puU HeoOXo00umMocmu)

2. CTpyKTypa JUCLMILIUHBI (M0Jy/s)

ouHas Gpopma
oOyueHwust Ha 6aze

*3a0unas popma

XapakTeprucTuKa yueOHO! JUCIUILIMHBI 00yuenuA ta base

BIIO BIIO 0Co CIIO BIIO
(yckop.) (yckop.) | (yckop.)
O0pa3oBaTebHO-KBAIU(PUKAITMOHHBII
P (uca Marwuctp
YPOBEHB:
HanpaBnenue noaroToBku 03.04.02 ®usuka

ITpoduns

®uszuka u Mapopmaruka

KonnuecTBo conepkarebHbIX MOYJIECH
(Tem)

2

JucnuninHa 6a30B0H / BapuaTUBHOM 4acTH
06pa30BaTENBHOI IPOrPaMMbI

IMpodeccuonanbubiii 010K, BapuatupHas

4acCTb

CDOpMBI KOHTPOJIA

*mexywue (MOOYIbHbILL KOHMPOTb) U
NPOMENCYMOUHASL ammecmayusl (IK3AMeH)

ouHas popma *3a0ynas ghopma
TMokazarenn 00ydeHus Hf Oaze 00yueHus na base
BIIO BIIO 0Co CIIO BIIO
(ycxop.) (yckop.) | (yckop.)
KonnuecTBo 3a4eTHBIX eAMHUIL (KPEIUTOB) 4,5
KonmuectBo yacoB 162
I'on moaroroBku 2
Cemectp 3
KonmuecTBo yacoB
- JIEKIIMOHHBIX 48
- MPAKTHYECKUX, CEMUHAPCKUX
- 1a00paTOPHBIX
- CaMOCTOSITEIbHON pabOThI 114
B T.4. MHIUBHUIYaJIbHOE 3aJaHUE
HenenpHOE KOMMYECTBO YaCcOB, B T.4. 4




ayJIUTOPHBIX 4 ‘ ‘

OCO — cpenne obmee obpa3zoBaHue
CIIO — cpennee nmpodeccroHabHOE 00pa3oBaHHe
BIIO — Bricmiee mpogeccrnoHaabHOe 00pa3oBaHue
1- B cootBerctBuM ¢ OOII (ocHOBHOI 00pa30BaTENbHON MPOTPAMMON )

3. OnucaHue TUCHUILITHHBI (MOJY./1)

Ieau u 3agaum.

Ilens — chopmupoBaTh y OyAylmMX MarucTpoB OCHOBHBIX IIpEICTaBICHMH B oOiactu
Hanbosiee MEePeOBBIX TEOPETHUECKUX MPEANOJIOKEHUH U pa3paboTOK MO (U3MKE MArHUTHBIX
ABJIEHUN U (U3MKEe HU3KUX TEMIIepaTyp, a TakXke crocolax MOJIy4eHHs] BBICOKOTEMIIEpaTypHbIX
CBEPXITPOBOAHHUKOB U MEPCIEKTHBAX UX MPAKTUYECKOT'O TPUMEHEHHUS .

3adauu — natb NpeACTaBICHUE O COBPEMEHHBIX TEOPETHMUECKUX IPEICTaBICHUAX O Hapa-,
nua- u (peppoMarHeTu3Me METAJIOB M TUANIEKTPUKOB. [IpoaHanmu3npoBaTh pa3iuyHbIe 3JIEMEHTHI
MarHUTHON CTPYKTYpbl M IPOLECCOB HaMarHU4MBaHUsS (peppOMarHETUKOB, AaTh MPEACTaBIECHUE O
MHOTOIOJIPEIETOYHBIX MarHETUKaX: (peppuTax-mmuHensx, peppurax rpaHarax, rekcadeppurax u
ap. PaccMmoTpers moBeseHune MarHUTOYMOPSAAOYEHHBIX KPHCTAIOB B MEPEMEHHOM MarHUTHOM
none. Jlatb  (eHOMEHOJOTrHYEeCKOe  ONMHMCaHWe TEPMOAMHAMUKH H  DJICKTPOJMHAMHKH
CBEPXIIPOBOJAHHMKOB, OCHOB MHKPOCKOIMYECKON TEOpHUU CBEPXIPOBOJUMOCTH, BKIIIOYAs
TYHHETBHBIA 3P QeKT B cBepXmpoBogHuKax u dp ekt J[xo3edcona, 0coOOEHHOCTH MPUMEHEHHUS
CBEPXIIPOBOJAHMKOB B 3JIEKTPOHMKE M 3JIEKTpOTeXHHUKE. J[aTh MOHATHS OO0 OCHOBHbBIE THIIAX H
(U3NUECKUX CBOMCTBAaX BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHHKOB, O3HAKOMHUTb C OKCUIHBIMH
BBICOKOTEMIIEPAaTypHbIMU CBEPXIPOBOJHUKAMHU, J1aTh TEOPETHYECKHE OCHOBBI B TEXHOJIOTUU
nosyuerust BTCII pa3nuuHbIX cOCTaBOB.

TpeOoBanusi Kk pe3yjabTaTaM OCBOeHHS] AUCHUILUIMHBI: [Iporiecc M3y4eHUs AMCHUTUIMHBI
HanparjieH Ha (OpPMHUPOBAHUE SJIEMEHTOB CIEAYIOIMX KoMmeTeHuui B coorBercTBuM ¢ ['OC
BIIO no nanHOMY HampaBJIC€HUIO TOATOTOBKHU (TTPO(HIIIO):

a) oowexynromypuvix (OK):

— CIOCOOHOCTBIO HCIIOJIb30BATh OCHOBBI (UIOCOPCKUX 3HAHMW A7 (OPMUPOBAHUS
MHpOBo33peHueckoit mosurmu (OK-1);

— CIMOCOOHOCTHIO aHAJM3UPOBATh OCHOBHBIE 3Tambl M 3aKOHOMEPHOCTH HMCTOPHUYECKOTO
pa3BuTHs 001IeCTBa T popMHUpOBaHuUs rpaxkaanckoi mosunun (OK-2);

— CIIOCOOHOCTBIO HCIOJB30BATh OCHOBBI SKOHOMHYECKHX 3HAHWH B Pa3NUYHBIX Ccdepax
xusHeaestensHoctr (OK-3);

— CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBHI TIPAaBOBBIX 3HAHWH B Pa3NUYHBIX cdepax
xusuHeaestensHoctu (OK-4);

— CNIOCOOHOCTBIO K KOMMYHHKAIIMM B YCTHOH M TNHChMEHHOH (OopMax Ha pPYyCCKOM,
YKPauHCKOM M MHOCTPAHHOM SI3bIKAX JJISl peIIeHUs 3a/1a4 MEXIUYHOCTHOTO U MEXKYJIbTYPHOTO
B3aumoeicteus (OK-5);

— CIOCOOHOCTBIO paboTaTh B KOJUIEKTHUBE, TOJEPAaHTHO BOCIPHUHUMAS COLMAJIbHBIE,
ITHUYECKHUE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pasnuuus (OK-6);

— CIIOCOOHOCTBIO K CaMOOpraHu3aluu u camooopaszoBanuto (OK-7);

— CHOCOOHOCTBIO HCIIONIb30BaTh METOABI W CPEACTBA (PU3UYECKOH KYIBTYPHI LIS
o0ecrieueH s TIOTHOLIEHHOM COIMaIbHOM U npodeccnonansHou nestenpHoct (OK-8);

— CIIOCOOHOCTBIO HCIOJIB30BATh TPUEMBI TEPBOW TIOMOIIH, METOIBI 3aAIIUTHI B YCIOBHUIX
ype3BbIYaiiHbIX cutyaruii (OK-9).

0) oowenpogpeccuonanvnvinu komnemenyuamu (OIIK):

—  CHOCOOHOCTBIO  MCIIONIb30BaTh B NMPO(ECCHOHAIBHOW  JIEATENIHOCTH  0a30Bble
€CTeCTBEHHOHAYYHbIC 3HAHUS, BKIIOYAs 3HAHUS O TIpEJAMETe W OOBEKTaX HM3YYEHHUs, METOJax
HCCIIEIOBAHMSI, COBPEMEHHBIX KOHIEMIMAX, JOCTUKEHUAX M OTPAaHUYEHUSIX €CTECTBEHHBIX HayK
(mpexie BCero XMuMHM, OMOJIOTHH, SKOJIOTHH, HayK o 3emiie u yenoseke) (OTTK-1);
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— CIIOCOOHOCTBIO MCIOJIb30BaTh B MPO(ECCHOHATBHON JAESITEIIBHOCTH 0a30BbIe 3HAHUS
(byHIaAMEHTAIBHBIX PA3[eIOB MaTeMaTHKH, CO37aBaThb MaTEeMaTHYEeCKUE MOJIENN THUIOBBIX
npodeccHoHANBHBIX 3a/lad U WHTEPIPETHPOBATh IOJYyYEHHBIE PE3YNIbTAaThl C YYETOM T'PAaHMIL
npumenumoctu mozeiei (OI1K-2);

— CHOCOOHOCTBIO HCHOJBb30BaTh 0a30Bble TEOPETUYECKUE 3HAHUS (PyHIAMEHTAIBHBIX
paszenoB o01iel U TeopeTHueckor GU3uKH s pereHus npodeccruonanbabix 3amau (OI1K-3);

— CHOCOOHOCTBIO TOHUMATh CYIIHOCTh M 3HaU€HHE MH(POpPMAIlUU B Pa3BUTHH COBPEMEHHOTO
o0IIecTBa, OCO3HAaBaTh ONACHOCTh M YIrpo3y, BO3HHUKAIOIIME B 3TOM IIpolecce, COO0IaTh
OCHOBHBIC TpeboBaHus uHPopMarmonHoi 6e3onacuoctu (OIIK-4);

— CIOCOOHOCTBIO HCIIONB30BaTh OCHOBHBIE METOMBI, CIOCOOBI M CpEACTBA IOJIyYCHHS,
XpaHeHus1, nepepadoTku MH(POPMAIMM U HaBBIKU PabOThl C KOMIBIOTEPOM KakK CO CpPEACTBOM
yrnpasienus unpopmanueii (OITK-5);

— CIIOCOOHOCTBIO pellaTh CTaHIAPTHHIE 3aa4l MPOPECCUOHATBHON EATEIbHOCTH HAa OCHOBE
MHPOPMAIMOHHON ©  OMOIMOrpadMuecKkoil KylbTypbl € MPHUMEHEHHEM HH(GOPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTHMM M C Y4YEeTOM OCHOBHBIX TpeOoBaHUI HH(POPMAIIMOHHON
oesonacuoctu (OITK-6);

— crmocoOHOCTBhIO HCIOJIB30BaTh B CBOEH MpodecCHOHANBbHON JesSTeNbHOCTH 3HAaHUE
uHoctpanHoro si3ika (OITK-7);

— CIOCOOHOCTBIO KPUTHYECKH IIEPEOCMBICIMBATh HAKOIUICHHBIM OMBIT, W3MEHATH IMpU
HE0OXOMMOCTH HarpasiicHHe cBoel aestenbHoctu (OITK-8);

— CIOCOOHOCTHIO TIONYYUTh OPraHU3AIMOHHO-YIIPABJICHYECKWE HABBIKU TNpu padboTe B
HAYYHBIX IPYMIax U APYTHX MAJIbIX KoJuiekTuBax ucnoinHureneit (OI1K-9).

0) npogpeccuonanvnuvix (I1K):

HAY4YHO-HCCJIe0BATE]bCKAS U MPOEKTHAS 1eITeJIbHOCTh:

— CIIOCOOHOCTHIO HCMOIB30BaTh CHEIUAIM3UPOBAHHBIC 3HAHHUS B 00IAaCTH (U3HKH Ui
ocBoeHUsI popuibHbIX pusndeckux aucimiuimd ([TK-1);

—  CHOCOOHOCTBIO NIPOBOJUTH HAayyHble HCCIENOBaHMS B  M30paHHON  oOsacTu
OKCIIEPUMEHTAJIbHBIX U (WJIM) TEOPETUYECKUX (U3MUECKUX HCCIIEIOBAaHUI C TOMOIIBIO
COBpeMEHHOM MpuOOpHOIl 0azbl (B TOM 4YHCIE CIOXKHOTO (DHU3HUECKOro OOOpyIOBaHUS) U
UH(QOPMAIIMOHHBIX TEXHOJIOTHI C Y4€TOM OTEYECTBEHHOTO U 3apyOexHoro ombita ([TK-2);

HAYYHO-WHHOBALIMOHHAS 1eSITeJIbHOCTh:

— TOTOBHOCTBIO TIPUMEHSTHh Ha TPAKTUKE MpOo(ecCHOHATbHBIE 3HAHUS TEOPUH U METOJIOB
¢busmueckux uccnenoanuii (IK-3);

— CIIOCOOHOCTBIO TIPUMEHATHh Ha TPAaKTUKE TMpOo(ecCHOHANbHBIE 3HAHWS W yMEHWUS,
HOJTy4eHHBIC TIPH OCBOCHHHU MPOPHIbHBIX pr3nueckux auctuiuine (I1K-4);

— CHOCOOHOCTBIO TOJB30BaThCSI COBPEMEHHBIMU METOJAaMH 00pabOTKH, aHAIM3a U CHUHTE3a
¢busrueckoit nHpopMaIiK B M30panHoi 0baacti pusndeckux uccnenoBanuii (ITK-5);

OpraHM3alMOHHO-YIPABJIEHYeCKAs 1eATeJbHOCTh:

— CHOCOOHOCTBIO TOHMMAaTh W HCIHOJb30BATh Ha TMPAKTHKE TEOPETUUYECKUE OCHOBBI
OpraHM3alliy U IIaHupoBaHus pusnveckux uccnenoBanuii ([IK-6);

— CHOCOOHOCTBIO YYacTBOBATh B MOATOTOBKE M COCTABICHHMM HAYYHOW JTOKYMEHTAlUU IO
ycranoBieHHo# popme (ITK-7);

— CIIOCOOHOCTBIO TMOHMMAThb M NPUMEHSTh HA TPaKTHKE METOJbl YyIpaBlieHHs B cdepe
npupoonons3opanus (I1K-8);

nefarormyeckasi U NpoCBeTHTENbCKas 1esITeIbHOCTh:

— CIIOCOOHOCTBIO TPOEKTHPOBATh, OPTaHW3OBHIBATH W AHAIM3UPOBATH MENIarOrHYECKYIO
JesITebHOCTb, obecrieunBast M0CJIEI0BATENBHOCTD U3JI0KEHHUS Marepuana u
MEKIUCIUILTMHAPHBIE CBSA3U Gu3uKH ¢ qpyrumu aucimmuinaamu (I1K-9).

— CIIOCOOHOCTBIO METOJMYECKH IPaMOTHO IUIAHUPOBATH JIEKIIMOHHBIE U MPAKTUYECKUE 3aHATHS MO
pazzienaM y4eOHBIX TUCIHIUIMH U MyOJWYHO HM3JIaraTh TEOPETHUECKUE W TPAKTHYECKUE pa3ieiibl
y4eOHBbIX AMCLUUIUIMH B COOTBETCTBHU C YTBEP’KACHHBIMH Y4eOHO-METOIUYECKUMHU IMOCOOMSIMU
(TTIK-10).



B pe3sysbTare n3y4yeHus MOAYJIS CTYAEHT JOJIKeH

3uamo:

® OCHOBHBIC SIBJICHMS U OKCIIEPUMEHTHI I10 MarHETU3MY;

e (usnMyeckre TOHATHS ¥ BEIMYMHBI, HEOOXOMUMBIC [UIS ONUCAHUS MAarHUTHBIX
SIBJICHUM

e MeToAbl PU3NYECKUX UCCIICAOBAHUMN U U3MEPEHUI];

o 0a30BbIE MOJCIH TCOPHUHU MAaTrHCTHU3MAa U CHJIBHO-KOPPECIIMPOBAHHBIX 3JICKTPOHHBIX CUCTEM,

e (usnuyecKre NPUHIUIBI, 3aKOHBI U TEOPUH;

® [IPUMEHEHUE MATHUTOJUHAMHUKHU B TEXHUKE;

OCHOBHBIE TEOPUU SIBJICHUS CBEPXIIPOBOJIUMOCTH;

KPUCTANIOXUMHUYECKHE 0COOCHHOCTH M KpuTHueckue napamerpsl BTCII;

(1)I/I3I/I‘leCKI/IC OCHOBBI CBEPXIIPOBOAUMOCTHU U CBEPXTCKYUYCCTHU,

(1)I/I3I/I‘leCKI/IC OCHOBBI TCOPHHU BJICKTPOHHOI'O TPAHCIIOPTA B METAJLIIC,

0COOEHHOCTH MPUMEHEHHUSI CBEPXIPOBOIHUKOB B AJIEKTPOHUKE.

Ymems:

®  CHCTEMaTH3UPOBATh PE3yJIbTAThI HAOIIOACHUH;

®  BBIABIATH CYLIECTBEHHbIC IPU3HAKU MAarHUTHBIX SIBJICHU;

yCTaHaBIIMBATh XapaKTepHbIE 3aKOHOMEPHOCTH npu Ha0JIt0IeHu U u

IKCIIEPUMEHTAIbHBIX UCCIIEI0BAHUAX MATHUTHBIX SIBICHUN U IIPOLIECCOB;

OPUMEHATh JJIs ONMCaHUs (PU3MUYECKUX SIBICHUH H3BECTHBIC TEOPETUUECKUE MOJAECIH;

JIaBaTh OIPENEICHNS] OCHOBHBIX ITIOHATUHI U BEIMYMH MarHUTOJUHAMUKHY;

(bopMyIHpOBaTh OCHOBHBIE 3aKOHBI U IPAHUIBI UX TPUMEHUMOCTH;

pemath GU3NUECKUE 3a/1a4M 110 MarHETU3MY,

OPUMEHSATh 3HAHUE TEOpPUM MarHeTusMa Ui aHajiu3a HE3HAKOMbIX (DU3MUECKUX

CUTYaLHil;

L IMMPpaBUIIBHO BLI6I/IpaTL U TIpUMCHATH aJICKBATHBIC 0a30BbIE MOJCIM MW IIOAXOJAbI (I)I/ISI/IKI/I
CBEPXIPOBOAMMOCTH U  CHUJIBHO-KOPPCIMPOBAHHBIX JJICKTPOHHBIX CHUCTEM IIpU PCUICHUU
KOHKPETHBIX TCOPETUYCCKUX W NMPUKIAOHBIX 3a/1a4,

® IpaMOTHO TMOAOWpaTH YCIOBUS IOJIyYE€HHUS BBICOKOTEMIEPATYpHBIX MAaTEpUasoB,
UCCIIEIOBaTh MX OCHOBHBIE CBOMCTBA UM MPAKTUYECKH MOBBIIIATH KPUTHYECKHE
apaMeTpsl.

Bnaoemo nasvikamu:

®  M3MEPEHHUs OCHOBHBIX MarHUTHBIX BEJIUYNH;

e TMPOBEACHHA MHCCIEAOBAaHWH C  MCIOJNB30BAHMEM OCHOBHBIX DKCIEPUMEHTAIbHBIX
METO/IOB;

® UHCJIEHHBIX pacyeToB (U3MUECKUX BEJIUYMH IpU pElIeHUH (U3NYECKUX 3ajad u
00paboTKe IKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB;

®  [OBBIIICHUS KPUTHUECKUX XapaKTEpUCTUK U obnacTsax npuMmeneHust BTCII-marepuanos.

4. CoaepkaHue TUCHMILIMHBI (MOAYJI51) U (JOPMBI OpraHU3aNMHU Y4eOHOr0 mpoiecca

Kypc mucuuminael «@®U3MKA MATHUTHBIX SIBJEHH M BBICOKOTEMIIEPATYPHOM

CBEPXNPOBOAMMOCTHY TPEAYCMATPHUBAET ClieAyIone (JOpMbl OpraHM3aluy yueOHOro mpoiecca:
JIEKIMH, JJAOOPATOPHBIE 3aHATHS, CAMOCTOSITENIbHAs paboTa CTYAEHTA.

Marepuan  u3naraercs € WCIOJb30BaHHEM  OOBSCHUTEILHO-WLTIOCTPATUBHBIX,
IBPUCTUYECKMX U UCCIEIOBATENbCKUX METOJOB MpenojaBaHus. JIekuuu compoBOXKIal0TCs
JIEKLIIMOHHBIM 3KCIIEPUMEHTOM.

B yuebHOM mpolecce MUPOKO TNPUMEHSIOTCS AaKTUBHbIE W HMHTEPAKTUBHbIE (HOPMBI
NpoBeIEeHUS 3aHATHH (pa300p KOHKPETHBIX CUTyallMi, AMCKYCCHs, MOJEMHKa), BHEAyAUTOpHAas
caMmocCTosiTeNIbHas padoTa, OaJIbHO-PEHTHHIOBas CHCTEMa OLIEHKU YCIEBAEMOCTH, JMYHOCTHO-



OPHUEHTHPOBAaHHOE O0y4eHHE, MPOOJIeMHOE 00ydeHHE, OJT0YHO-MOAYIFHOE O0yUCHHE.
Hcnonp3oBanne B ydyeOHOM MpoOIIECCe MHTEPHET-PECYpPCOB MO JAHHOMY KYpCy; pElLIeHHe
3a7a4, MaKCHMaJIbHO NMPHOJIMKEHHBIX K KOHKPETHBIM HAy4YHO-HCCIICTOBATEILCKUM CUTYAIHsM;
JMCKYCCHH B TIPOIIECCEe MOMCKA MyTed pemieHus: chopMylIupoBaHHBIX MpobieM; 1abopaTopHbIe

paboTHI.

CamMocTrosTenbpHas pa60Ta CTYACHTOB MNPCAYCMATPHUBACT BBIIIOJIHCHUC HWHIAUWBHUAYAJIbHBIX

3aJIaHNM,

MOJATOTOBKY K JIaDOpaTOpPHBIM 3aHATUSM, H3ydyeHHE Y4eOHOM U METOAMYecKOi

JUTEPATyphl, COCTABICHUE KOHCIEKTOB, aHHOTAIMI cTaTell, u3ydeHue npruOopoB U 000pyI0BaHuS,

IIPOBEACHUC

JKCIIEPUMEHTA,
pe3ynbTaToB. CTyAEHTHI

aHaJIu3
1o

00paboOTKy MOJy4YEHHBIX pE3yJIbTaTOB,
U3Y4aloT JIONOJHUTEIBHYIO  JIUTEPATypy

MOJIy4€HHBIX
npeaMery s

pacuMpeHuss M yrIIyOJIeHWsl 3HAaHUM, NPUHUMAIOT Y4YacTHE B IIOMCKE HOBBIX JIaHHBIX 10
3aJIaHHONM TeMe, IIPUBUBACTCA UHTEPEC K NIPEIMETY.

MopsiakoBbIi
HOMeEp, TeMa

KpaTlcoe CodepKaHME€ TEMbI

ConepkarejbHblid MOAYIb 1

Tema 1. MarsnuTHble  XapakTEpUCTUKUA. TepMOAMHAMUYECKHE  COOTHOIICHMUS.
[Tapa- u | CtpoeHue »HIIEKTPOHHBIX O000JIOUEK MEePEeXOAHbIX U PEIKO3EMEIbHBIX
JMaMarHeTU3M. noHOB. [lapa- n quamaraeTusm cBOOOIHBIX HOHOB. [lapa- U qMaMarHeTu3M
MeTayyioB.  TeopeTuko-rpymnmoBas — KiacCH(PHUKAIUs  SHEPreTUYECKHX
YpPOBHEM MOHOB B KpUCTaLlax. Teopus KpHUCTALIMYECKOTO IIOJIA.
MonekynspHbie opOuTanu. MarHuTHbIE CBOMCTBA HOHOB B KpHUCTAJLIaX.
Tema 2. Teopus monekynspHoro nojisi Belicca. Monekysna Bojopoaa u 006001eHne
®eppomarnetusm. | reopun Ha N aromoB. Monens @penkens-Ieiizendepra. CiuHOBBIE BOTHBI.
30HHas TeopUs METaJUIOB. [ €OpeTHUKO-TPYIIOBas  KiacCHU(pUKaLuUs
BIIEKTPOHHBIX COCTOsIHMI B Merayuiax. Kpurepmii deppomarnerusma 3d-
MetauioB. KocBeHHbIE oOMeH B QeppoamdiekTpukax. OOMeH uepes
3JICKTPOHBI NPOBOIMMOCTH. (S-0) oOMeHHast Mojiesib BoHCOBCKOTO.
Tema 3. DHeprus 00MEHHOTO B3aUMO/ICHCTBUSI. MarnutHas
Jdomennas KpucTajiorpaduueckas AHU30TPOIIHSL. Marnurtoynpyras 51
CTpYKTypa Y | MAarHUTOCTaTHYEeCKass dJHEprus. JlOMEHHbIE TIpaHULBI M  JOMEHHas
MIPOLECCHI cTpyktypa. YpaBHenue Jlanmay-Jludmmma. [Iporeccst  cMmemnienus
HAaMarHWYMBaHUA. | JIOMEHHBIX TPaHMI] M TPOLECCH BpALLlEHUS BEKTOpa HAMAarHWYEHHOCTH.
ToHkue peppoMarHuTHbIE MJICHKU.
Tema 4. AnTtudeppomarneruku. Crabbie depppomarHeTHku. DeppuThI-IINTUHENH.
Mmuoronoapemero | Teopuss  ¢deppomarnetrusma Heens.  @epputbi-rpanarel.  CrioxxHbIC

YHBIC MAarHCTHUKU.

MAaruuTHBIC CTPYKTYPHI.

Tema 5.
IToBenenue
MarHUTHBIX
KPHUCTAJJIOB B
MIePEMEHEHBIX
MarHUTHBIX TTOJISX.

®eppoMarHUTHBIN U (hepprMarHUTHBIN pe30HaHC. MarHUTHBIN pe30HaHC B
aHTu(eppoMarHeTukax M ciabbIX (QeppoMarHeHTHKax. Pe3oHaHc u
penakcalus — JIOMEHHbIX TrpaHull. Marauroontudeckue  dPQeKTsl.
HccenenoBanue MarHUTHBIX KPUCTAJNIOB MarHUTOONITUYECKUMHU METOIAMH.

CopepxaTtesibHbII MOTYJIb 2

Tema 6. Hctopuss  OTKpBITUSL ~ CBEpPXIPOBOJUMOCTH. MarHuTHbBIE  CBOICTBa
OcHoBHbIE CBEPXITPOBOJHUKOB. TepMmonnHaMuka CBEPXITPOBOJHHUKOB.
CBOMCTBA BricokoTemmepaTypHas CBEpXIIPOBOJIUMOCTb.

CBEPXITPOBOJHUKO

B.

Tema 7. Passurne Teopum  CBEpXIpPOBOAMMOCTH.  YpaBHeHHE  JIOHIOHOB.




JInneiinasa

HenokanpHass  3neKTpoauHaMHMKa  CBEPXIPOBOJHUKOB.  BAaHTOBAHUE

9JICKTPOJAMHAMUKA | MAarHUTHOTO IMOTOKA.

CBEPXIPOBOTHUKO

B.

Tema 8. [TnacTuHa B mapasuieIbHOM I0JIe, JIACTHHA C TOKOM, IIJICHKA HaJl SKPAHOM.
Pacnipenenenue Kunernueckas UHIYKTHBHOCTb. KommnexkcHas MIPOBOAMMOCTh

MAarguTHOI'O I10JIA
B
CBCPXIIPOBOJHUKAX

cBepxnpoBogHuKa. CKUH-3Q(PEKT 1 TOBEPXHOCTHBIN UMITEAAHC.

Tema 9.

CBoOoiHast sHEPTUs CBEPXIPOBOAHUKOB. Y paBHeHus | un30ypra-Jlannay.

Teopus JlliHa KOT€PeHTHOCTH M IIyOMHAa NMPOHUKHOBEHHUS. DHEPIusi IPaHUIlbI
CBEPXIPOBOJMMOC | pasfesia MeXIy HOPMAJIBHOM M cBepxmpoBosiiei ¢azamu. Kpurndyeckoe
tn ['uH30ypra- 10JI€ TOHKOM IJICHKH, KPUTHYECKU TOK TOHKOM IJICHKH.

Jlannay.

Tema 10. [lone ogmHOYHOrO BUXps, MEpBOE KpUTHUUECKOoe moisie. B3aumopeiicTBue
CBepxmpoBOAUMOC | BUXpEW, BTOpOe KpuTHueckoe mosie. KpuTudyeckuili TOK, THHHMHT.

Tb BTOPOTI'O poaa.

®dusnueckre cBoiicTBa M Kpuctauiorpapudeckas crpykrypa BTCII-cucrtem.
HeoObraHbIe HOpMaNTBHEIE CBOICTBA U (azoBas nuarpamma BTCII-cucrem.

Tema 11. DNeKTPOH-(POTOHHOE B3aUMO/ICIICTBHE. OcHoBHOE COCTOSIHHE
Mukpockonuiecka | CBEpXIIPOBOJHUKA. CnexTp 3JIEMEHTAaPHBIX BO30YXKIeHHI
s TEOpUS cBepxIpoBoaHKa. HesaTyxarommii Tok U 3pdext MeiicHepa.
CBEPXITPOBOAMMOC

TH.

Tema 12. [Tepexon  METaUI-M30JIATOpP-METAI,  IMEPEXOJ  METaJUI-U30JSATOp-
TyHHENbHBIN CBEPXIPOBOJAHMK. [lepexo/i CBEpXMPOBOIHHUK-H30JIATOP-CBEPXIIPOBOIHUK.
dpdexT B | JlerexTpoBaHue AIEKTPOMArHUTHBIX BOJIH.

CBEPXIPOBOHUKAX

Tema 13. Jl>xo3epcoHoBCKOE TYHHEJMPOBAHUE. CranuoHapHbIi ap ekt
Opdexr Jlxozedcona. Hecraunonapusiit adpdexr xo3edcona.

Jlxo3edcona.




Temaruyeckuii Naan (3anoaHsemcst Co2IACHO Y4eOHOMY NIAHY)

Conep:kareJbHbIii MOTYJIb 1

KoauuecTBO 4acoB

Ounas gopma

3aounast popma

Ha 0a3e 001ero cpeaHero

Ha 0a3e cpeaHero

Ha 0a3e BBICLIET0

06DA30BANMSE npodeccHoHAIBLHOI0 npogdeccuoHaIBLHOr0
P o0pa3oBaHus 00pa3oBaHus
Ha3zpanus
co/lepKaTeTbHBIX MOIIyJIeﬁ B T.4. B T.4. B T.Y. B T.4.
i Tem o | gl |8 e | 2% | AEERE e |§ |
= = 5&52%«: = = 3 z, 52%«: e = 3 aﬁ‘ﬁgw e 5 3 5E§«:
Q = o o |E o = Q = 9] o = o = o = 9] o |l B o = o = 9] = o =
Q = 2 RS 29 Q = T RS | 29 2 = T R \S| > 0 2 = ) XS | e
A = E| §|cg HEe = 2 | 8 S s | H© A 2 & 5|18 5o A = = S 3| Hyg
5} H | &l a8 s 5 = Q, H ol S s 5} = Q| B al 85 s [5) = H ol s s
= RN 8 = = = 9] 3 g2 = = = o |3 g = = = 3 g =
= 8|2 == s | 8 |g=]|E s | 8|2 == s | & x|&
El g2 |3 E| g2 |Z E | g2 |3 E |z |2
Tema 1.
[lapa- ¥ IMaMarHeTH3M. s 12
Tema 2.
DeppoMarHeTUsMm. s 12
Tema 3.
HlomeHHass  cTpykrypa wu | 16 | 5 11
MPOLECCHl HAMAarHUYMBAHMUSL.
Tema 4.
MHoronoapeuneTouHbIe 16 | 5 11
MarHeTHKH.
Tema 5.
IloBenenue MarHuTHBIX | o 4 1
KPUCTAJUIOB B IEPEMEHEHBIX
MarHUTHBIX TOJISX.
Hmozo no cooeprcamenvrnomy
mooymio 1 81 | 24 57
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Conep:kareJibHbII MOTYJIb 2

HaszBanus
coJepKaTeJbHbIX MOIYJIeH
U TeM

KoauuecTBO 4acoB

Ounas gopma

3aounast popma

Ha 0a3e 001Eero cpeHero
o0pa3zoBaHus

Ha 0a3e cpeaHero
npogecCHOHATBLHOI0
o0pa3oBaHus

Ha 0a3e BBICLIET0

npo¢ecCHOHATBLHOI0

00pa3oBaHus

BCEro

B

-

q.

B T.4.

JIEKLIUU

TMPAKTUICCKUEC

n1abopaTOPHBIE

CaMOCTOsTCIIbHA

s1 paborta
WHIUBUIyaTbHAs

pabora

BCETO

JIEKIIUH
MPAKTHYECKUE
J1a00paTOPHBIE

CaMOCTOSITENIbHA

s pabora

WHIUBHyaTbHAs

pabota

BCETO

B T.4.

B T.4.

JEKIUH
NPAKTAYECKUE
J1a00paTOPHBIE

CaMOCTOSITeIIbHA

s pabora

WHIUBUyaITbHAS
pabota

BCETO

JICKIIUU
MPAaKTAYECKHE
CaMOCTOsTEIbHA
st paboTa
WHIUBUyJTbHAS
pabora

Tema 6.
OCHOBHEBIE
CBEPXITPOBOTHHKOB.

CBOMCTBA

Tema 7.
JInHelHas 2neKTpoAMHAMUKA
CBEPXIPOBOJHUKOB.

Tema 8.
Pacnipenenenue
MarHuTHOTO TOJIS B
CBEPXIPOBOJHUKAX.

Tema 9.
Teopust cCBepXIPOBOIUMOCTH
I'mn30ypra-Jlannay.

Tema 10.
CBepXxIpoBOIUMOCTh
BTOPOTO pOJIa.
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Tema 11.
Mukpockonuueckas: Teopus 7 3 4
CBEPXIIPOBOJMMOCTH.
Tema 12.
Tyunenbusii  3¢pdexkr B| 7 3 4
CBEPXITPOBOJHHUKAX.

Tema 13.
Ddpdexr Txo3edcona. 73 4

Hmozo no
cooepicamenvromy mooynio 2 | 81 | 24 57
Bcezo uacoe no
162 | 48 114

MO0y




6. TeMbl ceMMHAPCKUX 3aHATHH.
CemuHapckue 3aHATUS HE IPEYCMOTPEHbI YU€OHBIM IJIAHOM.

7. TeMbl NPAKTUYECKUX 3aHATHI.
[IpakTryeckue 3aHATUS HE PEAYCMOTPEHBI yYCOHBIM IIJIAHOM.

8. Tembl J1a0OPaTOPHBIX 3aHATHH
JIaGopaTopHble 3aHATHUS HE IPEAYCMOTPEHb! YUEOHBIM IIJIAHOM.

9. CamocToniTe/IbHAs padoTa.

CamocrosrenbHas paboTa CTyICHTOB MPEAyCMAaTPUBAET MPOPAOOTKY TEOPETUYECKHX OCHOB
NPOCIYIIAHHOTO ~ JICKIIMOHHOTO  Marepuaia; M3y4eHHe OTACIbHBIX TEM U BOIPOCOB,
3aIllJIaHUPOBAHHBIX JId CAMOCTOSATCIIBHOIO H3YUCHUA; HUIYUCHHUC yqe6H0i/’1 u MCTOIII/I‘IGCKOﬁ
JMTEPATyphI; COCTABIICHHE KOHCIIEKTOB; PEIICHUE 3aj]ay; CUCTEeMAaTH3aIMI0 U3YYCHHOTO MaTeprasa
nepea MOAyJbHBIM KOHTPOJIEM U 3K3aMCHOM

Ha3Banue TeMbI

I[I/IaMaFHeTI/I?;M 1 IMapaMariCTusm

deppoMarHeTHKu

KBaHTOBaHME CIMHOBBIX ONEPATOPOB

ypaBHeHI/IH JABHMOXKCHHUA MalrHUTHOI'O MOMCHTAa

AHTH(QEPPOMATHETHKH

SIGIENTATNINP

HOMCHH W JOMCHHC I'PAHUIIbI

11. KonTposabHble BONPOCHI
CrpoeHue J1eKTPOHHBIX 000JI0UEK EPEXOAHBIX U PEIKO3EMENIbHBIX HOHOB.
[Tapa- 1 tnamMarHeTs3m cBOOOIHBIX HOHOB.
[Tapa- u TnaMarHeTu3M METaIoB.
TeopeTtuko-rpynmnoBast kiaccuuKamus SHepreTH4ecKX ypoBHEH HOHOB B KpHUCTaLIaX.
Teopust KpUCTAIUIMUECKOTO TOJIS.
MarauTHbIE CBOMCTBAa HOHOB B KpUCTaJIax.
Teopus MonexkynsapHoro noius Belicca.
Mogens @penkens-I'eiizendepra.
CnHHOBBIE BOJIHBI.
. 30HHas TEOPHsI METAJIIOB.
. Teopetuko-rpynmnoBas kjiaccupuKanus 31EKTPOHHBIX COCTOSIHUN B MeTajIax.
. Kpurepwuii peppomarnernsma 3d-mMeTanios.
. KocBenHblii 00MeH B (eppoan3IeKTpruKax.
. (s-d) obmennas momenb BoHCOBCKOTO.
. DHeprusi 0OMEHHOTO B3aUMO/ICHCTBHSI.
. MarauTtHas Kpuctajiorpapuueckas aHu30TPOMHSL.
. Marauroynpyrast U MarHUTOCTaTHYECKast SHEPTUSL.
. JloMeHHBIE TpaHuUIlbl U JOMEHHAs CTPYKTYpa.
. Ypasuenue Jlangay-Jludmmna.
. IIporieccsl cMeleHns JOMEHHBIX IPaHUIL U NIPOLIECCH BPAIIEHHUsI BEKTOpa HAMArHUYEHHOCTH.
. ToHkue peppoMarHuTHbIE MICHKH.
. AHTH(EeppOMAarHETUKH.
. Cnabble pepppoOMarHeTukH.
. DeppUTHI-ILITNHEH.
. @eppuUTHI-TpaHaTHI.
. Cl1o’)kxHblE MarHUTHBIE CTPYKTYPBHI.
. Teopus peppomaraernzma Heersi.

CoNoAEWNE

NRONNNNONNNNNNNRPRPRRRRRERRR R R
~NOURWNPRPOOONOURNAWNERERO



28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.
51.

52.
53.

54,
55.
56.

57.
58.
59.

60.
61.

62.
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deppoMarHuTHBIN 1 PepprUMarHuTHBIN pe30HAHC.

MarHuTHBII pe30HaHC B aHTU(EeppOMarHeTHKax 1 c1adbIx eppoMarHeHTUKAX.
MarauTtoontuueckue 3OQPeKThI.

HccenenoBanue MarHUTHBIX KPUCTANIOB MarHUTOONITHYECKUMU METOIAMH.

TepMonuHaMMKa M MarHUTHBIE  CBOMCTBA  CBEPXIPOBOJHUKOB,  DPa3BUTHE  TEOPHUHU
CBEPXIIPOBOJUMOCTH.

VYpaBuenue JIoH70HOB.

KoMIurekcHast IpOBOJAMMOCTb, KHUHETUYECKAsi HHAYKTUBHOCTh CBEPXIIPOBOAHUKA.

CkMH->QQEKT 1 TOBEPXHOCTHBIN UMIIEAHC B CBEPXIIPOBOIHUKAX.

VYpasuenus ['un30dypra-Jlangay.

JllnHa KOrepeHTHOCTH, I1yOnHa IPOHUKHOBEHHUS, cBepxnpoBoaHuku I u Il poxa.

Kpurtnueckoe nosie 1 KpUTUYECKUM TOK TOHKOW CBEPXIIPOBOIALICH TUICHKHU.

ITosle OOMHOYHOrO BHXps, IEPBOE KPUTHYECKOE II0JIE CBEPXIPOBOJHMKA BTOPOIO pPOAa.
B3anmopencTeue BUXpel, BTOpoe KpUTHYECKOE 110J1e cBepxnpoBoanuka Il pona.

Kputnueckuii TOK B CBEpXIIPOBOJHUKAX BTOPOIO poAa.

OneKkTpoH-(OHOHHOE B3aUMO/ICHCTBUE, OCHOBHOE COCTOSIHME CBEPXIIPOBOIHUKA.

CriexTp 371eMeHTapHbIX BO30YKICHUH CBEPXIIPOBOAHMKA.

TyHaHenbHBIN 3P PEKT B CBEPXIPOBOJHUKAX.

JI>x03e(CcOHOBCKOE TYHHEITUPOBAHHUE.

CranuoHapHbIi 1 HecTanuoHapHbIi 3ddexTsr [xo3edcona.

Hcropus otkpsiTus ceepxnpoogumocty 1 BTCIL.

Kpucramnnueckas 1 30HHas CTPYKTypa TBEPABIX TEJ.

OcHoBHble THUMNBI KpucTauindeckux crpykTyp BTCII, ocHOBHOH »31eMeHT W MOOWJIbHAs
MIOAPEIIETKA.

OcoGennoctu 30HHOM cTpykTypbl BTCII. IToBepxHocTs @epmu metanos u BTCII.

OcHoBHbIE METO/BI U3yuYeHUsI KpucTamndeckoi ctpykrypbl BTCII. Kpuruueckue napamerpsl
BTCIIL.

OcoOennoctu xumuueckoi npupoasl BTCII.

Menb-KUCIIOpOIHbIE TEPOBCKUTHBIE OJIOKM M JIETKO TOJIAPU3YIOLIMECS HOHBI B CTPYKTYpE
BTCIL.

XuMHuecKasi ciokHocTh 1 pobsemsl nomydeHust BTCII ¢ 3agaHHbIMU CBOWCTBaMH.
OcoOeHHOCTH (PU3UUECKUX U CBEPXIPOBOJIAIINX CBOMCTB.

@da30Bble COOTHOLICHHS M aHAJIU3 MEPCHEKTHB Pa3pabOTKH HOBBIX MeTo0B nosyueHust BTCII-
MaTepHaJIOB.

Karnonnslii 1 aHMOHHBIN cocTaB U cTpykTypa BTCII.

3aBUCHUMOCTh CTPYKTYpPBI TBEPOT0 PACTBOPA OT KATHOHHOTO U @aHHOHHOI'O COCTaBa.
Bucmyrossie BTCII, pryrHuku. "Xumudeckoe naBiieHHe" W reoMeTpuyeckas CTaOMIBHOCTh
ctpyktypsl BTCII.

Mertons! cunte3a BTCII-¢da3 u noxydenue BTCII-maTepuainos.

Huarpammser Time-Temperature-Transformation kak MeToa KOHTPOJS TBepA0o¢a3HOTo pacrmaja
BTCIL.

Kpuoxumuueckas u RESS texnonorus. JIeHTbI, TOHKHE IJIEHKU, KEpAMUKA 1 MOHOKPUCTAJLIIBI.

12.006pa3en 3K3aMeHALHOHHOI0 OHJIeTa

MunucrepcrBo o0pazoBanus u Hayku JTHP
'OV BIIO «[oneykuii nayuonanvuwlit ynueepcunen

O0pa3oBareyIbHBIN YPOBEHD maz2ucmp

DakynpTET (OU3MKO-TEXHUYECKHUIA

Hanpasienne moarorosku. 03.04.02 ®PU3NUKA

Cemectp 3 Kadenpa obmieit pu3nkn 1 TUIAKTHKN QU3HKT

YuebHas JVCLUIIJIMHA «Du3uKka MazZHUMHBIX A61eHUU U 8blCOKoOmemnepamypHasn
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CBEPXNPOBOOUMOCHLD)

3K3AMEHAIIMOHHBIN BUJIET Ne 1
1. [Mapa- u TnamMarueTH3M CBOOOHBIX HOHOB.
2. TynuenbHbIH 3()(PeKT B CBEpXIPOBOJHHUKAX.

YTBepKIIEeHO Ha 3aceAaHUU KaQenpbl oouei puzuku u ouoaxmuxu usuxu

mporokoni Ne  or" " roja
3aBeAyrOIHiA Kadeapoii beweenu b.U.
9K3aMEHATOP be3yc A.B.

14. Kputepuu onleHUBaHHUS

(Paspabamvigaromces u ymsepaicoaromest kagheopoui na ocnoge [lonoxcenus JonHY)

CornacHo MOAYIFHOMY MPUHIIAITY OpraHU3aliy y4eOHOTO MpoIiecca CoiepKaHnue yueOHbBIX
KypCOB 10 001el (hru3uKe COCTOUT U3 ABYX COAepk aTelbHbIX Moaynel. Kaxaplii comep:kaTenbHbIN
MOJYJIb COCTOMT U3 TEOPETUYECKOrO Marepuaia U MPAKTUYECKUX 3a/1ay, BHIIIOJIHEHHE KOTOPBIX

Tpe6yeT OBJIAJICHUA TCOpHCﬁ B YKa3aHHOM B MOAYJIC o0BeME.

Coaep:xarejibHbIEe MOAYJIH DopMa KOHTPOJIS bamasl

CopaeprxarenbHblid MOAYIb | Teopust 15
KontponbHas pabora 5
KontponpHas padora 5

CopaepxarenbHblid MOAYIb 2 Teopust 15
KontponbHas pabora 5
KontponbHas pabora 5

DK3amMeH 50

OO6muii utor 100

I[J'IH OLICHMBAHUS aKaAEMHYSCKOMU yCI€eBa€MoOCTHU 06yqa}om1/1xc;1 HCIIOJIB3YCTCA IIKaJla

orieHuBaHus1, pekoMentoBanHas npukazom MOH JIHP ot 30.10.2015r. Ne 750:

Onenka no Ounenka no 100- Ounenka 1o rocyiapcTrBeHHOM Onenka mo
mKaJje 0aIbHOI 1mIKaJIe mKaJje rocyaapcTBeHHOi
ECTS (3x3ameH, AudPepeHINPOBAHHBII IKaJe

3ayer) (3auer)
A 90-100 5 (OTIM4YHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TE€HO
C 75-79 4 (xoporo) 3a9TEHO
D 70-74 3 (YAOBJIETBOPUTEIBHO) 3aYTEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a9TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CIa4H
F 0-34 2 (HEeyIOBJICTBOPHUTEIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM cliauu
IIpH YCIIOBUU 00s3aTeIbHOr0 Habopa
JOTIOJTHUTEBHBIX OAIIIOB

3HaHHe TeOpeTquCKOﬁ YaCTH KypcCa OLCHUBACTCA 11O CICAYIOIIUM KPUTCPUAM:

1. Crynent nomyuaet 75-100% 6ayijioB OT MAKCUMaJIBHOTO, €CITH MOKa3all
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m 1nyOOKHMe M TIOJNHBIE OTBEThl HA TEOPETUYECKHE BOIPOCHI; TIIIyOOKOEe MOHHMAaHUE

(U3UYECKON CYITHOCTH MPOOJIEMBI;

B yMEHHE MPOBOAWUTH JIOTUYECKHE PACCYXKACHHUS U OO0OOIIEHHS M CONMPOBOXKIATh HUX

COOTBETCTBYIOIIMMU J0Ka3aTeIbCTBAMU;

2. Crynenrt nonyuaet 60-74% 0amioB 0T MaKCHMaJIbHOTO, €CJIH [TOKA3ajl

m TiayOOKME ¥ TIOJIHBIE OTBETHl HA TEOPETUYECKHE BOMPOCHI C HE3HAYUTEIHHBIMU
MOTPEIIHOCTSIMH, 3aTEM HCIIPABJICHHBIMH CaMHUM CTYJIEHTOM; MOHMMAaHUE (PU3NYECKOW CYIIHOCTHU
paccMaTpuBaeMbIX IPOOIIEM;

B yMEHHE JIOTHYECKH PacCy/1aTh U IPOBOAUTH JOKA3aTEeIbCTBA;

3. Crynent nomyyaeT 35-59% 0anioB 0T MaKCHMaJIbHOTO, €CJIH MTOKa3ajl

B IpU OTBETE HA TEOPETHUYECKUE BOMPOCH Pl HETOYHOCTEH, KOTOpbIE CTYICHT HE B
COCTOSTHUM CAMOCTOSATEIbHO UCIIPABUTD;

4. Crygent nony4daet 0-34% 6amioB OT MaKCUMaTBHOTO, €CITH

B HE BBINOJIHCHBI TPEOOBAHNS, U3JI0KEHHBIC B IPEIBIIYIINX MTYHKTAX;

B HET OTBETOB HAa TEOPETUUYECKHE BOIIPOCHI.

IK3amen oyenusaemcs ¢ 50 vannos.

JIJIst OTICHKH DK3aMeHa IPeIo1aBaTeib PYKOBOJICTBYETCS CIACAYIONUMHE MPUHITUTIAMHE:

50 6an0B — MoKa3aHbl CUCTEMATHUYECKUE M TIIYOOKHE 3HAHUS MIPU OTBETE HA TEOPETUYCCKUE
BOTIPOCHI OMJIETa, BBIMOJIHEHA MTPAKTHYECKAas YacTh OUJIeTa B TIOJTHOM 00BEME;

45 §ansi0B — NMOKa3aHbl CUCTEMATHUYECKUE U TIIyOOKHE 3HAHUS MTPH OTBETE HA TEOPETUYCCKHE
BOIIPOCHI OMJIETa, BBINOJHEHA IMpaKTUYeCcKas 4acTh OWjeTa B IOJHOM 0ObeMe, HO IMPH OTBETE
JIOTTYIIICHBI HECYIIECTBEHHBIC ONIHOKH;

40 06a/UI0B — TIOKAa3aHbl HE CHUCTEMAaTHYECKHE M HE TIIIyOOKHME 3HAHMS NPU OTBETE Ha
TEOPETUYECKHE BOMPOCH OWJIeTa, MPAKTUYECKAsl YacTh OWJIETa BBIMIOJIHEHA HE B TOJHOM OOBEMe,
P OTBETE JIOMYIICHO HECKOJIBKO CYIICCTBCHHBIX OIIMOOK;

30 6a)uI0B — MMOKA3aHbI IOBEPXHOCTHBIC 3HAHMS IPHU OTBETE HA TCOPETHUYCCKHUE BOIPOCHI
Owrera, MpaKTHYECKas YacTh OWJIeTa HE BBITIOJNHEHA, TIPU OTBETE JIOMYIIICHO MHOTO CYIIECTBEHHBIX
OIINOO0K;

20 6a1J10B — MTOKa3aHbI OYCHH MTOBEPXHOCTHBIC 3HAHUS, TaHbI YACTUYHBIE OTBETHI HA IPOCTHIC
BOTIPOCHI 110 3HAHUIO OCHOBHBIX ONpPEEICHUN U (POPMYII, BOCIIPOU3BEICHBI OT/ACIbHBIC (PparMeHTHI
MaTepuaia ¢ TOMOIIbIO IK3aMEHATOpa;

10 6aa10B — 1OKa3aHbl OYEHB MTOBEPXHOCTHHIE 3HAHUS, TAHBI YaCTUYHBIE OTBETHI HA MTPOCTHIE
BONPOCKI TI0 3HAHWIO OCHOBHBIX OIpeAeNieHuid u (OopMyll, HE BOCIPOU3BEICHBI OT/ICIbHBIC
¢dbparMeHTHI MaTepraia ¢ MOMOIIBIO PK3aMEHATOpPA;

0 — monHOE HEe3HAHWE MaTepHuaa.

15. MaTepuajbHO-TeXHUYECKOe o0ecneyeHre y4eGHOro nmpouecca

1. Jlna npoBeieHNs JTeKUMOHHBIX 3aHATHII TpeOyeTcsl ayIuTopus Ha TpylIy, 000opy1oBaHHAs
MEJIOBOW WJIM UHTEPAKTUBHOM JOCKOM.

2. lns oGecrieueHust 1a0OPaTOPHBIX 3aHATHIA IO JTAHHOMY KypCy HEOOXOUMBI CIeHalbHbIM
00pazoM 000pyI0BaHHBIC AYAUTOPHUH.

3. Beixon B HTepHeT.

4. Wi-Fi goctyn B KOpIycax YHUBEPCHUTETA.

5. TekcToBbIe U MEKTPOHHBIE pecypchl HayuHo# OMOIMOTEKH YHUBEpCUTETA.

6. CTeHEbL.

16. PexoMeH10BaHHAsI JTUTEpATypa
OcHoBHast 1uTEpaTypa

1. Boncosckuii C.B. Marnerusm. MaruutHsle CBOHCTBa Iua-, napa-, peppo-, antugdeppo-, u
dbeppumarnetuxkoB. M.: Hayka, 1971.
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2. AoOparam A., biivan b. DnekTpoHHBIN MapaMarHUTHBIA PE30HAHC MEPEXOIHBIX HOHOB. ToM

1, 2. M.: Mup, 1972.

bemmoctun C.B. Knaccuueckas snexkrponHas teopusi. M.: Beiciias mkomna, 1971.

Kpunuuk I'.C. ®usuka MmaruuTHbIX siBiaeHuil. M.: MI'Y, 1976.

5. Bricokotemneparypusie cBepxnpoBoanuku. /Ilog pen. JI. Hemcona, M. Yurtunxema, T.
Mxopxa. - M.: Mup, 1988 1., 400 c.

6. Kurens Y., KBanrosas teopus TBEpabIX Ten , M.Hayka, 1967 , 491 c.

7. @eiiaman P., Cratuctuueckas pusuka, M.Mup,1978, 407 c.

8. Buxwman J., KBanrtoBas ¢usuka, bepkiesckuii kypc ¢usuku, 1.4, M. Hayka, ®usmariurt, 1977, 415
c.

9. Ao6pukocoB A.A., OcHoBsI Teopun MeTaioB, M.Hayka, 1987, 520 c.

10. H. Amkpodt, H. Mepmun, ®usuka tBépaoro tena,M. Mup, 1979.

11. B.B. lImunar, Beenenwue B ¢pusuky cBepxmnpoBoaankoB, M. Hayka, 1982, 396 c.

12. 11. Jle XKen, CBepXIpoBOAMMOCTh METAIIOB U CILIaBOB, M.Mup, 1966.

13. Antonos, 0. ®. CeepXImpOBOAHHMKOBBIE TOIOJIOTHYECKUE dIeKTpudyeckue Mamu-Hpl/ 0. @.
Anrtonos, f. b. JlanmmeBud. - MockBa: ®du3mariaut, 2009. - 364 c.

14. Jluxapes K.K. BBegenue B aumHamuky xo3e(dCOHOBCKMX mepexoaoB. - M.: Hayka,
1985r.,320 c.

15. Poy3-Muc A., Ponmepux E. BBenenue B ¢usuky cBepxmnpoBogumoctu - M.:Mup, 1972
r.,272 c.

16. Tperbsixos FO./1., I'ymunun E.A., XuMudeckne TPUHIUIBI TOTYYSHUS METAIUIOKCHIHBIX
CBEPXIPOBOJHUKOB, ¥Ycnexu Xumuu, 2000, 1.69, H.1, c.3.

17. I'.ILIIBeiikuH, B.A.I'yoanoB, A.A.®oTueB u ap. DIEKTPOHHAS CTPYKTypa U (UHUKO-
XMMUYECKHE CBOMCTBA BRICOKOTEMIIEPATYPHBIX CBEpXIPOBOAHUKOB. M.: Hayka, 1990.

How

JlonoiHUTEIbHAS JIUTEpPaTypa

1. Yunesamc Ixx. CBepXnpoBOJUMOCTb U €€ IPUMEHEHHE B TexHUKe- M.:Mup, 1973 ., 296 c..

2. Comumap JI. TyHHenbHBIH 5>(QQEeKT B CBEPXIPOBOJHUKAX U €ro IMPUMEHEHUE B
TexHuke- M.:Mwup, 1974 r., 428 c.

3. Ban-lyzep T., Tepnep Y. Dusnueckue OCHOBBI CBEPXIPOBOJHHUKOBBIX YCTPOMCTB U
nereii -M.:Pagno u cBsa3b, 1984 1., 344 c.

4. VIHTerpaibHble CXe€Mbl M MHKPOJIEKTPOHHBIE YCTPOHCTBA Ha CBEpXIpoBojHUKaX. /Ilox
pen. B.U. Andeposa. - M.: Paguo u cBs3p, 1985 1., 232 c.

5. bapone A., Ilarepuo [Ix. Dddexr [Ixozedcona. duszmka u mpumeHeHus. M,: Mup,
1984 r., 640 c.

17. UudopmannoHHbIe pecypchl

1. http://donnu.ru/ — caiir louHY.

2. http://library.donnu.ru/ — caiit 6ubnamorexku JouHY.

3. http://lwww.edu.ru/ — ®enepanbHsbiii mopran «Poccuiickoe 00pa3oBaHUEy.

4. http://fizkaf.narod.ru — xadenpa u maboparopus puznku MOCKOBCKOTO HHCTHTYTa OTKPBITOTO
o0Opa3oBaHusl.

5.http://experiment.edu.ru — ecrecTBeHHOHayuYHble SKcmepuMeHThl — @Dusmka: Komekmums
Poccuiickoro o611eo6pa3zoBaTeiabHOTO Moprana.

6.http://www.edu.delfa.net — kabuner ¢usuku  Cankr-IleTepOyprckoil  akagemMuu
HOCTIUITIOMHOTO MTeAarorn4ecKoro 00pa3oBaHusl.

7. http://genphys.phys.msu.ru — caiit kadeapsl 00mei Gpusuku Gusdaxa MI'Y.

8. http://iatephysics.narod.ru/knowhow/knowhow?7.htm — mpaBuna BBIIONHEHHS W3MEPEHHU U
MOCTPOEHUS TPaduKOB.

9. http://www.phys.spb.ru — caiit ¢usndeckoro dakymnprera Cnol'y.



http://donnu.ru/
http://library.donnu.ru/
http://www.edu.ru/
http://fizkaf.narod.ru/
http://experiment.edu.ru/
http://www.edu.delfa.net/
http://genphys.phys.msu.ru/
http://iatephysics.narod.ru/knowhow/knowhow7.htm
http://www.phys.spb.ru/
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18. [IporpamMHoe oGecnieyeHue (Ipy HAJTUUUHN)

PaGowas mnporpamma paccMOTp ;a W TepeyTBepXIeHa Ha 3acelaHuH Kadeapsl C
u3MeHeHusMH (6e3 Huk) Ha 201 rox. ITporokon 3acenanus xadenpsr No / ot A4 . ( .17
3aB.kadenpoit

Qebrtaa npodnun  patteompaia U ngeymbepacger,
WG (RgaLict m% ] Le%uz nwwzwm [Off UigeLtprterend)
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