





1.  OBJIACTB IIPUMEHEHWA U MECTO JUCHUIIIMHBLI B YYHEBHOM ITPOLECCE

VYuebnass mucuuminHa «@PHU3MKAa MArHUTHBIX — SIBJIEHHH W BBICOKOTEMIIEpAaTypHAas
CBEPXIPOBOANMOCTDY» SIBJIIETCSI BapHaTUBHOHN wacThio bnoka b1 «/lucuurummael (MOmynn)» 1o
HamnpasjeHuto noarotosku 03.04.02 ®usuka.

HucturuinHa peanusyercss Ha (usuko-texuudeckoMm (dakyisrere ['OY BIIO JJonHY
kadenpoii odiei GU3NKKU U TUNAKTUKA (PUIUKH.

OTOT KypC ONUpaeTcsi Ha TEOPETHUUECKYI0 M TMPAKTUYECKYI0 IOJATOTOBKY CTYJIEHTOB,
MOJIYYeHHYIO0 MPH M3YYeHUH AMCLUMIUIMH OakanaBpuarta: «OOmas U 3KCIepUMEHTaNbHas (pU3NKa
(OnexktpuuecTBo u MarHeTusMm)», «OOmast u skcnepuMenTanbHast ¢usnka (Ontuka)», «O0mas u
JKCnepuMeHTanbHast  ¢usmka (Pu3mka aromMa W aTOMHBIX  sIBIeHHWH)», «OOmas wu
sKCrepuMeHTanbHas pusnka (Pusuka aTroMHOrO simpa U vacTul)», «KBaHTOBasg MeXaHHKa», a
TAKXKE TPU HM3YYEHUHU MPEIIECTBYIOMMNX AUCHUTUIMH «OO0mast u 3KCIepuMeHTanbHast (pU3uKa
(Mexanuka)», «OO0mass w  skcrepuMeHTaidbHass  ¢usuka  (MonekyssipHas — Qusuka.
Tepmonunamuka)y, «Teopuss BepOATHOCTH U MaTeMaTH4ecKas CTaTHCTHKa», «Teopust PpyHKUUH
KOMIUIEKCHOTO TepeMeHHOro», «BekTopHblii W TeH30pHBIH aHamm3», «duddepenHunanbubie
ypaBHeHus1. IHTerpanbHble ypaBHEHUs U BapUALMOHHOE UCUHCIIeHHe», « MeTobl MaTeMaTUYeCKOM
busnkny, «UncIeHHbIE METOABl 1 MAaTEMATHUECKOE MOJEIUPOBaHNe. MHTerpupOBaHHBIE CHCTEMBI
U KOMITBIOTEpHAs rpadukay.

H3yueHne nUCUUIUIMHBI OCHOBAHO TAKXKE€ HA TEOPETHMYECKON M MPAKTHYECKOW MOATOTOBKE
CTYICHTOB, MOJIYYEHHOH MpH HW3y4eHHH AMCLUIUINH MAarucTpatypel MEPBOrO roaa OOy4eHUs:
«KBanTOBass Teopus TBepHbIX Te», «MaTemMaThudeckne METOIbl TEOPETHUYECKOH (UIUKNY,
«KomnbroTepHble CpeacTBa aHaIM3a 3KCHEPUMEHTANbHbIX NaHHBIX» U «CrenuanbHble METOJbI
pemeHust GU3NUECKHUX 3a1a9».

ITonydyeHHble 3HAHMSI HCIHOJB3YIOTCS CTYA€HTAMHU I@PU HM3YUYEHUU COMYTCTBYIOLIHX
aucuuIUInH. «Pelerne >KCepuMeHTaNbHbIX (QU3NUecKuX 3amau», «CrenuanbHbli HaydHBIA
CEMHHApP», a TAKXKE BO BPEMsI BBIIIOJIHEHHs HAYYHO-HCCIIEOBATENbCKON padOThl M IPU HAMMMCAHUU
MAarucTepCKON AUCCEPTALUH.

2. CTPYKTYPA JUCLIATIJIMHBI

Xapaxmepucmuxa yuednoil Oucyuniunl

Hanpagnenue noaroToBKu 03.04.02 ®usuka
Marucrepckas nporpamMma KommnerotepHas ¢pusnka
Ob6pasoBarenpHast mporpamma MarucTparypa
Ksanudukarms MarucTp
KonnuecTso copepkaTeabHbIX MOAYIEH 2

JucuunrmHa 6a30BOi / BApUATUBHOMN YacTh

o AUCHUITIIIMHA BapI/IaTPIBHOfI qyacTu
00pa3oBaTeNbHOM MPOrpaMMBbl

Dopwmsl kouTpoIst (MK, 3K3aMeH, 3a4er) SK3aMeH — 3 ceMecTp

Hokasarenm ouHast opma 3a04Has popma
oOy4eHus oOyueHwus

KonnuecTBo 3a4€THBIX €AMHUL (KPEAUTOB) 4

I'on moaroToBkM

CemecTp

Konnuectso yacos 144

- JIGKIMOHHBIX 12

- IPAKTUYECKUX, CEMUHAPCKUX 36

- 1ab0PATOPHBIX

- CaMOCTOSITeNIbHOU paboThI 96




B T.4. THAWUBUAYAJIbHOC 3aJaHUEC

HenenpHOE KOIMYECTBO YACOB, 4

B T.4. Ay AUTOPHBIX

3. OIMMCAHUE JUCLIATLINHEI

Ilenn u 3aga49u.

Ilenr — chopmupoBarh y OyAymIMX MarucTpoOB OCHOBHBIX IPENCTaBICHHA B O0NacTH
HanboJiee MepeoBBIX TEOPETHUECKUX TNPEANOIOKEHUH U pa3paboTOK Mo (U3NKE MArHUTHBIX
ABJIEHUH U (PU3MKEe HU3KHX TEMIepaTyp, a Takke Crocodax MOJYyYeHHs! BBICOKOTEMITEPATYPHBIX
CBEPXIIPOBOAHHUKOB U MEPCIEKTUBAX UX MPAKTHYECKOTO MPUMEHEHHUS .

3adauu — nate NMpenCTaBICHUE O COBPEMEHHBIX TEOPETUYECKUX MPEACTABIEHUSIX O Iapa-,
nva- U (peppoMarHeTU3Me METAJJIOB M JUAJIEKTPUKOB. [IpoaHanu3npoBaTh pa3anyHbIE 3JIEMEHTHI
MarHUTHOH CTPYKTYpPBI M MPOLIECCOB HAMAarHWYMBaHUS (peppOMArHETHKOB, AaTh MPEACTABICHUE O
MHOTOIIOIPELIETOYHBIX MAarHETHKaX: (peppHuTax-InuHeNsX, GeppuTtax rpaHarax, rekcageppurax u
ap. PaccMoTpers moBeneHHE MAarHUTOYNOPSIAOYEHHBIX KPHCTAJUIOB B NEPEMEHHOM MAarHHUTHOM
none. Jlatb  (eHOMEHOJOrHUecKoe OMHMCaHWE TEPMOAWHAMHUKH U BJEKTPOAMHAMHUKH
CBEPXIIPOBOAHHUKOB, OCHOB MHKPOCKOIUYECKON TEOPHH CBEPXIPOBOIUMOCTH,  BKJIIOYAS
TYHHEIBHBIN 3QdeKT B cBepxnpoBogHukax u d3ddexr [xo3edcoHa, 0COOEHHOCTH MPUMEHE HHS
CBEPXIIPOBOAHHMKOB B 3JIGKTPOHHMKE M 3JIEKTPOTEXHHKE. JaTh MOHATHSA OO0 OCHOBHBIC THNAX H
(UBHYECKUX CBOMCTBAaX BBICOKOTCMIICPATYPHBIX CBEPXIPOBOAHUKOB, O3HAKOMUTH C OKCHAHBIMU
BBICOKOTEMITEPATYPHBIMU CBEPXMPOBOJHUKAMH, 1aThb TEOPETUYECKHE OCHOBBI B TEXHOJOTHH
nonyuenust BTCII pa3nuuHbIX cOCTaBOB.

TpeGoBaHus K pe3vibTATAM OCBOEHUS NHCIHILIUHBI:

[Ipouecc m3ydeHus AUCUMIUIMHBI «PU3MKa MArHUTHBIX SIBJIEHUH M BBICOKOTEMIIEpATypHAs
CBEPXIPOBOANMOCTD» HAIpaBlieH Ha (OPMUPOBAHHE 3JIEMEHTOB CIIEAYIOIUX KOMIIETEHIHHA B
cootBercTBUU B cooTBercTBUM ¢ PI'OC BO P® HampasneHuss NOATOTOBKU HalpaBJIeHUs
noarotoBkn  03.04.02 ®usuka W OCHOBHOH 0Opa3oBaTeNbHONW MPOTrPaMMbl  BBICIIETO
npodeccuonanbHoro obpasoBaHusi HampasieHus noArotToBku 03.04.02 dusuka (Marucrepckas
nporpaMMa; KOMIbIOTepHas Pr3uKa):

a) obugexyromypusix komnemenyuil (OK):

Haumenosanue

Kon 1 HanMeHOBaHNE YHUBEPCAIBHON KOMIIETEHIINH BBIITYCKHIKA
KaTeropuu (rpyIisl)

OK-1. CriocobHOCTBIO K a0CTPAKTHOMY MBIIIJICHHUIO, AHAJU3Y, CHHTE3Y.

OK-3. '0TOBHOCTBIO K CAMOPA3BUTHUIO, CAMOPEATH3ALNY,
HCIMOJIb30BAHUIO TBOPYECKOrO MOTEHLMAA.

0) obugenpopeccuonanvuwix (OIIK):

HaumenosaHnue Kon n HanmenoBanue oOrmenpogpecCHoOHaTbHON KOMITETEHLINN
KaTeropuu (rpyriel) BBIIYCKHUKA

OIIK-3. CnocoOHOCTbIO K aKTUBHOH COLMAIbHOH MOOUJIBHOCTH,
OpraHU3aIlMH HAYYHO-UCCIIEAOBATEIbCKUX M HHHOBAIMOHHBIX padoT.

OIIK-5. CnocoOHOCTBIO — HCIIONB30BAaTh  CBOOOJHOE — BIIAJCHUE
npoeCCHOHATBHO-NTPOPUINPOBAHHBIMA ~ 3HAHUSIMH B o0nactu
KOMIBIOTEPHBIX TEXHOJIOTHH Il pEeIleHus 3a1a4 mpodecCHOHAIBHON
OEATEIbHOCTH, B TOM UHCJE HaXOMIIUXCA 32 IMpefeiaMu
HANpaBJIeHHOCTH (TPOduIIs) TOATOTOBKH.

OIIK-6. CtocoOHOCTBIO MCTIOJIB30BATh 3HAHHS COBPEMEHHBIX MpobieM
U HOBEHIINX JOCTIKEHHH (U3UKH B HAYYHO-HCCIIEAOBATENbCKOM
pabore.




8) npogpeccuonanvnvix (IIK):

HaumenoBanue tuna

sanatu N Kon n HaumeHnoBaH#e podhecCHOHATBHON KOMITETEHLIUN BBITYCKHUKA
npodeccroHaIbHON
AESTEIbHOCTH
Hay4no- ITK-1. CrocoOHOCTBIO CaMOCTOSITEIBHO CTAaBHTb KOHKPETHBIE 3aJa4u
UCCLe006AMENbCKAA U | HAYYHBIX MCCIIEAOBAaHMI B 00MacTH (PU3MKU U peliaTh UX C MOMOIIBIO
npoekmuas COBPEMEHHO# ammapaTypbl ¥ WHPOPMALMOHHBIX TEXHOJIOTHH C
oesmebHoCHmb HCIOJIb30BAHHUEM HOBEHILEro OTEYECTBEHHOTO M 3apyOeKHOTO OMbITA.
Hayuno- IIK-2. CnocobHocTbio cBOOOAHO BIAmeTh pasfenamu  (U3MKH,
UHHOBAUUOHHASA HEOOXOAMMBIMU Ul PEIIEHHs HayYHO-WHHOBALMOHHBIX 3a4a4, |
oesmenbHoCHmb NPUMEHSTh Pe3yJbTaThl HAYYHBIX HCCIEIOBAHUI B WHHOBAIL[HOHHOM
IESTEIbHOCTH.

IIK-3. CnocoOHOCTRIO MpPHHUMATh y4YacTHEe B pa3paboTKe HOBBIX
METOZIOB M METOAWYECKHX IMOIXOAOB B HAYYHO-MHHOBAIMOHHBIX
UCCJIEIOBAHMSIX M HHKEHEPHO-TEXHOJIOTHYECKOHN IESITEIbHOCTH.

OpP2aAHU3AUUOHHO- IIK-4. CriocoOHOCTBIO TUTAHUPOBATh U OPTaHU30BBIBATH (HU3UUYECKHE
ynpaeiienueckan UCCIIEIOBAHMSI, HAYYHbIE CEMHUHAPBI U KOH(PEPEHIINH.
O0esmelbHOCHb

IIK-5. cnocoOHOCTBIO HUCIIOJB30BATL HABBLIKA  COCTABJIEHUST U
opopMIICHHSI HAYYHO-TEXHUYECKON JOKYMEHTAINH, HAyYHbIX OTYETOB,
0030pOB, JOKJA0OB U CTaTEH.

B pe3yJjibTaTe NpoXoKaeHHs NPAKTHKH CTYAEHT A0JIKeH
Snameo:

OCHOBHBI€ SIBJICHUS U 3KCIIEPUMEHTBI [0 MArHETU3MY,
¢usnyeckue TOHATHS W BEIMYHMHBL, HEOOXOAMMBIE Ui ONMUCAHUS MArHUTHBIX
SIBIICHUH,

METOb! PU3UIECKUX UCCIIEOBAHUI U H3MEPEHHI,

6a30BBIC MOACTH TCOPHH MArHETU3MAa H CHITBHO-KOPPEIUPOBAHHBIX 3JICKTPOHHBIX CHCTEM
¢du3nvyecKkne MPUHIUIIBI, 3aKOHBI U TEOPHH,

MIPUMEHEHHE MarHUTOANHAMUKH B TEXHUKE,

OCHOBHBIE TEOPUH SIBJICHUS] CBEPXIPOBOAUMOCTH,

KPHUCTAJUIOXUMHIUYECKHE 0COOEHHOCTH U KpuTHueckue napamerpsl BTCII,

(hUBHYECKHE OCHOBBI CBEPXIPOBOANMOCTH M CBEPXTCKYUCCTH,

(PU3UUCCKUE OCHOBBI TCOPUH 3JICKTPOHHOTO TPAHCIIOPTA B METAILIC,

0COOEHHOCTH MMPUMEHEHHS CBEPXITPOBOIHIKOB B 3JIEKTPOHHUKE.

Yyems:

CHCTEMAaTH3UPOBATh PE3YJIbTAThl HAOIFOIEHUIA;

BBISIBJIATH CYILIECTBEHHBIE IPU3HAKY MATHUTHBIX SBJICHUMN,

yCTaHABJIMBATh XapaKTePHbIC 3aKOHOMEPHOCTH NPH HAOIOACHUN U SKCIIEPUMEHTAIbHBIX
HCCJIEOBAHUSX MATHUTHBIX SIBJICHUI U MPOLIECCOB;

NPUMEHSTh [Tl OTTUCAHMS (PU3MUECKHUX SIBJICHUI U3BECTHBIC TEOPETUIECKHE MOJIEINY,
JaBaTh ONPEAENIEHUsI OCHOBHBIX MOHATUN U BEJIMYMH MAarHUTOANHAMUKU,
(bopMyIHpPOBATH OCHOBHBIE 3aKOHBI U T'PAHULIBI UX IPUMEHUMOCTH;

pewarh pU3MUecKue 3a1a4u MO MarHeTH3MY,

NPUMEHSITh 3HAHWE TEOPHUM MAarHeTu3Ma JUIsl aHajin3a HE3HAKOMBIX (PHU3UYECKUX
CUTyalnii,

OpaBUIBHO BLI6I/IpaTb U TPUMCHATH AACKBATHBIC 0a30BBIC MOACIH HW TIOAXOIBI (I)I/ISI/IKI/I
CBCPXIIPOBOAUMOCTU U CHJIPHO-KOPPCIUPOBAHHBIX 3JJCKTPOHHBIX CHUCTCM IIPpU PCLICHUU




KOHKPCTHBIX TCOPCTUYICCKUX U MPHUKIAIHBIX 3a1a4,
L4 rpaMOTHO HOI[6I/IpaTb YCJIOBUSA MOJYUYCHHS  BbBICOKOTEMIIEPATYPHBIX MATEPHUATIOB,
UCCjaenoBarb HX OCHOBHBIC CBOMCTBA U MPAaKTHUYCCKU MOBBIIATE KPUTUYCCKUE

napaMeTpabl.
Bnaoems nasvikamu:

L4 HU3MEPCHHA OCHOBHBIX MAIrHUTHBIX BEJIMYWH,

¢ [POBEACHUS MCCIEIOBAHUA C

METOJIOB,;

HUCMOJIb30BAHUEM  OCHOBHBIX OSKCIICPUMCHTAJIBHBIX

L4 YUCJICHHBIX pPacyUCTOB (1)I/ISI/I"IGCKI/IX BCJIMYHUH TIpU PCIICHUUA (1)I/ISI/I"IGCKI/IX 3agady Hu
00paboTKe HKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB;
®  MOBBIUICHUS KPUTUYECKHUX XapakTepUCTHK 1 obnacTsax npumeHeHnst BT CII-maTepuanos.

4. COIEPXAHHME NUCHUIIJIMHBI U ®OPMbI OPTAHU3ALIMM YUEBHOI'O
ITPOLECCA
HopsaxkoBeii KpaTtkoe coaep:kanue Tembl

HOMep, TeMa

ConepxartebHblii Moayab 1

Tenal. MarHutHble XapakTEPUCTUKH. TepMOAMHAMUYECKHE COOTHOLUEHHUS.

ITapa- u | CTpoeHHne 3JEKTPOHHBIX OO0OJOYEK MEPEXOAHBIX U PEAKO3EMENbHBIX

IaMarHeTHU3M. nonoB. Ilapa- wu gamamarHetnsm cBoOOAHBIX HOHOB. [lapa- u
IVMaMarHeTU3M  METajuloB.  TeopeTHKO-rpymmoBasl — Kiaccu(pUKarus
SHEPreTUYEeCKUX  YPOBHEH  HMOHOB B KpPHCTaJUIax. Teopus
KPHUCTAJUTMYECKOTO ToJisi. Monekynsipasle  opburtanu. MarHuTHbIe
CBOMCTBA MOHOB B KpHCTaJLIaX.

Tema 2. Teopuss wmonekynsapHoro mnojsa Belicca. Monekyia Bogopona u

DeppoMarHeTHu3M. obobmenue Teopun Ha N atomoB. Monenr Dpenkens-leiizendepra.
CniuHOBbIE BOJIHBL. 30HHasi TeOpHsl MeTajuloB. TeopeTuko-rpymnnoBas
KJIaccu(UKALMs BJIEKTPOHHBIX COCTOSHUH B Metaiax. Kpurepwuii
beppomaraeTusma 3d-meramios. KoceenHbiit obMeH B
bepponmdiekTpukax. OOMeH uepe3 3JIeKTPOHBI MPOBOAUMOCTH. (s-d)
obMeHHast MoJiesTb BOHCOBCKOTO.

Tema 3. DHeprus 0OMEHHOTO B3aUMOJICHCTBUS. MarnautHas

JloMeHHast CTPyKTypa | Kpuctauorpaduueckast AHU30TPOMUS. Marnuroynpyras u

u IIPOLIECCH] | MArHUTOCTaTHUecKass HHeprus. JloMeHHble TIpaHMLbl U JIOMEHHas

HAMAarHU4YMBaHMUsl. cTpykrypa. YpasHenue Jlanmay-Jludpmmua. IIpoueccsl cmerneHus
JOMEHHBIX PaHULl U MPOLIECCHI BPallleHHs] BEKTOpa HaMarHUYEHHOCTH.
ToHkue GpeppoMarHuTHbBIE MJICHKH.

Tema 4. Antudeppomarnernkn.  Cmabele  ¢depppomarHeTukn.  Peppurhl-

Mpuorononpemeroyn | mmuHenu. Teopuss ¢eppomarHermsma Heens.  ®DeppuTbI-rpaHaThl.

bl€ MarHeTHKH. Cno’xHble MarHUTHbBIE CTPYKTYPBL.

Tema 5. @DeppomMarHuTHBI W (EPPUMATHUTHBIA  pPE30HAHC. MarHUTHBINA

IToBenenue pe3oHaHC B aHTH(eppoMarHeTukax M CiadbIX (PeppOMarHEHTHKAX.

MarHUTHBIX Pesonanc u penakcanusi OOMEHHBIX TIpaHUL. MarHMTOONTUYECKUE

KPHUCTAJIJIOB B | 3pexTsr. Hccnenosanue MarHUTHBIX KPHUCTAJIJIOB

NepPEeMEHEHbIX MarHUTOONTUYECKUMHU METOJaMU.

MarHUTHBIX MOJISIX.

CoaepxaTteibHbIN MOAYJIb 2
Tema 6. |HCTOpI/I$I OTKPBITHsI  CBEPXIPOBOAMMOCTU. MarHutHele  CBOWCTBA




OcHOBHBIE CBOWCTBA | CBEPXIIPOBOIHUKOB. TepmoanHamuka CBEPXITPOBOJHUKOB.
CBEPXIPOBOJHUKOB. | BricokoTeMneparypHas CBEpXIPOBOIUMOCTb.

Tema 7. Paseutne Teopum CBEpPXNPOBOAUMOCTH. YpaBHeHUe JIOHTOHOB.
JIunelinas HenokanbHast 3J€KTPOAMHAMHMKA CBEPXIPOBOAHHUKOB. BAaHTOBAaHHE
3JIEKTPOANHAMUKA MarHUTHOTO MOTOKA.

CBEPXIIPOBOJHHUKOB.

Temna 8. IInacTuHa B mapayenbHOM IOJIe, IUIACTMHA C TOKOM, IIJIEHKa Hajx
Pacnipenenenue skpaHoM. Kunerndeckast HHAYKTUBHOCTh. KoMriekcHasi mpoBOAMMOCTD
MarHuTHOTO NOJIS B cBepxnpoBogHnka. CKUH-3PQPEKT U TOBEPXHOCTHBIN UMIIEIAHC.
CBEPXITPOBOJHUKAX.

Tema 9. CBoOonHasi sHeprusi CBEPXNPOBOJHHUKOB. YpaBHeHus [ unH30ypra-
Teopus Jlanpay.

CBEPXIPOBOANMOCTH | J[TMHA KOT€PEHTHOCTH U riayOWHA MPOHUKHOBEHUS. DHEPTHs TPAaHULIBI
I'mazbypra-Jlannay. pa3mena MeXAy HOpPMalbHOH W cBepxmpoBomsmed  (dazamu.

Kpurndeckoe nose TOHKOU IUJIEHKH, KPUTHYECKUI TOK TOHKOM IJIEHKMU.

Tema 10.
CBepxmpoBOAUMOCTD
BTOPOTO poJa.

ITone oguHOYHOTO BUXPS, MEPBOE KpUTHUECKOE nosie. B3aumoneiicteue
BHUXPEH, BTOPOE KpuTH4yeckoe mnosie. Kpuruueckwii TOK, NHHHHHI.
dusnueckue cBoiicTBa U Kpuctamtorpaduucckas crpykrypa BTCII-cucrem.
HeoGrrunbie HopMaspHbie cBoHcTBa U dazosas auarpamma BTCII-cucrem.

Tema 11. DnekTpoH-(QOTOHHOE B3aUMOJICHCTBHE. OcHoBHOE COCTOSIHHE
Mukpockonuueckass | CBEpXIPOBOJHHUKA. Cnextp 3JIEMEHTapPHBIX BO30YKIeHUN
TeopHsI cBepxmpoBoaHka. Hesaryxarommii Tok u 3ddext MericHepa.
CBEPXIIPOBOAMMOCTH.

Tema 12. Ilepexon  MeTaI-U30JATOpP-METANN,  MEpeXod  METalI-U30JATOp-
TynHenpHBIH 3¢ (eKT | CBEPXIPOBOIHHUK. Ilepexon CBEPXIIPOBOAHUK-U30JISITOP-

B CBEPXIIPOBOJHUKAX.

CBCPXTIPOBOAHUK. I[eTeKTI/IpOBaHI/Ie SJICKTPOMATrHUTHBIX BOJIH.

Tema 13.
O¢pdexr

Jxozedcona.

s dext

JI)xo3epCOHOBCKOE  TYHHEJIHPOBAHUE. CrammoHapHbIit
Jxo3zedcona. Hecraumonapusriii sddexr xxo3edcona.

TemaTnuyeckum njaaH

ConepxaTeJibHbIH MOAYJIb 1

KosauuecTBo uyacos
Qunas popma o6yueHust 3aounas ¢popma 00yueHus
B T.U. B T.U.
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Tema l. B 9
ITapa- u guamarseTusM.
Tema 2. 113 9
DeppoMarHeTusm.
Tema 3.
JloMeHHas CTpyKTypa u 1 |4 10
IPOLIECChl HAMArHUYHBAHUS.




Temna 4.
MHoronoapemeToyHble
MAarHETHUKMU.

10

Tema 5.

TloBenenne MarHUTHBIX
KPUCTAJUIOB B IEPEMEHEHBIX
MarHUTHBIX IOJISAX.

10

Hmozo
no cooepiicameibHOMy
Mmooy 1

72

18

48

Conep:xaren

bHBIH MOJ

Jb 2

Tema 6.
OCHOBHEIE CBOWUCTBA
CBEPXIPOBOIHUKOB.

0,5

6

Tema 7.
JIuHeiHas 3eKTpOIMHAMUKA
CBEPXITPOBOIHHUKOB.

0,5

Tema 8.
Pacnipenenenue
MAarHUTHOTO TOJIS B
CBEPXMPOBOJHUKAX.

0,5

Tema 9.
Teopust CBEpXPOBOAUMOCTH
I'mazbypra-Jlannay.

Tema 10.
CBepxmpoBOAUMOCTb BTOPOTO
poJa.

0,5

Tena 11.
Mukpockonudeckast TeOpHsi
CBEPXIPOBOJUMOCTH.

Tena 12.
TyuHenpHbIN 3 dexT B
CBEPXIPOBOIHHKAX.

Tema 13.
Dddexr Jxo3edcona.

Hmozo
no codeprcamebHoMy
M00YJ110 2

72

18

48

Bcezo uacoe

144

12

36

96




5. METOHUYECKHWE PEKOMEHJALIMU JJIA ITPOBEJEHUA JIEKIITMOHHBIX,

IMPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUA

Tempbl JIeKIIHOHHBIX 3AHATHH

0 Konuuecmeo
i Ha3zeanue memot wacos

1 [[Iapa- u nuamarseTusMm.

2 |DeppomarHeTusm. 1

3 |/[loMeHHas cTpyKTypa U MPOLECChl HAMArHUYUBAHUS . 1

4 [MuorononpeumeToUHbIe MArHETUKH. 1

5 [l[loBeneHue MarHUTHBIX KPUCTAJJIOB B IEPEMEHEHBIX MArHUTHBIX MOJIAX. 2

6 |OcHOBHBIE CBOIICTBA CBEPXIPOBOIHHUKOB. 0,5

7 |/Iunelinas 53€KTPOAUHAMUKA CBEPXITPOBOIHUKOB. 0,5

8 |Pacnpenenenue MarHUTHOIO MOJISL B CBEPXITPOBOIHUKAX. 0,5

9 [Teopus ceepxnpoBoaumoctu I nH30ypra-Jlannay. 1

10 |CBepxnpoBOAUMOCTb BTOPOTO POJA. 0,5

11 |Muxpockonudeckast TEOpHsi CBEPXIPOBOAUMOCTH. 1

12 [TynaenbHBIH 3¢ PekT B CBEPXIPOBOAHUKAX. 1

13 Dddexr Txo3edcona. 1
BCEI'O 12

Tembl NPaKTHYECKHUX 3aHATHH
Ne Konuuecmeo
i Ha3zeanue memot w1Cos

1 [|M3yueHune TeMmepaTypHBIX 3aBUCUMOCTEH MAarHUTHOM BOCHPHMMYHUBOCTH 5
napamMarHeTka, (eppoMarHeTuka, aHTupeppoOMarHeTHKa.
[[poHMKHOBEHNE MArHUTHOTO MOJISl B CBEPXIPOBOIHUK. Buxpu.

3 |3aBuCHMMOCTb NMEpPHOAA OCLMIIALUI OT BHEIIIHEIO MAarHUTHOTO MOJIS.

OOmenHOe B3auMopelicTBue U ero sHeprus. KoceeHHOe oOMeHHOe
B3aumMopelicrere. CrimH-opOUTaNbHOE B3aUMOAEHCTBHE. MarHuTHOE )
MUTIOJIPHOE B3auMozeiicTBue. CBEPXTOHKOE B3aUMOIEHCTBUE.

Bzaumoneiicteue [3snommnHckoro-Mopusi.

5 |Pacuer ypOBHEH BJHEPIHMM HOHOB TPYIIBI JKejle3a B KPUCTAINYECKOM 3
noJie turasnoB. Pacuer sdpdexruBroro g-daxropa.

6 [Teopus dazosbix nepexonos Jlannay. 3

7 |DeppomarHutHbli pe3oHaHC (Oe3 yuera 3aTyxXaHHs U C Y4E€TOM
3atyxaHus). Baustaue pasmepoB oOpasma, aHM30TPONHH, JOMEHHOH 3
CTPYKTYPBl Ha PE30HAHCHYIO 4aCTOTY.

8 |MarHuTHBIE BELIECTBA B IEPEMEHHBIX MAarHUTHBIX MOJISIX. Y PaBHEHUE
Jlannay—Jludmuna—I unebepra. TeH30p MarHUTHOW BOCIPHMMYHBOCTH H 3
MAarHUTHON MPOHULIAEMOCTH.

9 [Pe3oHaHC M penakcalMs NOMEHHBIX 'paHHL. PenakcallnOHHBIE
nporecchl B peppoMarHeTukax. MarHuTHas BSI3KOCTb. lIpenenbHast 2
CKOpPOCTb JIBU>KE€HMS TPAHULL

10 [[IpononbHas u nonepedHasl BOCIPUUMYHBOCTb, UX TEMIIEPATypHas 2
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3aBrucuMocTb. CriuH-(haon u cruH-(Gaun nepexoasl. AHTU(DEPPOMArHUTHBIE
BEIECTBA.

11 |®Depputsl cO CTPYKTYypOH rpaHaTa, LIMUHENH, I'eKCarOHAJIbHBIE
deppursl. ['enukonnanbheie MarseTuky. Ilpumenenne Gpepputos B 3
TEXHUKE.

12 |Cnaberit peppomarnernsm. Touka Mopuna. Bzaumoneiicreue
JzsutommnHckoro—Mopust. Ilosenenne cnabbix (eppoOMarHETHKOB BO 2
BHEIIIHEM MarHUTHOM I1OJIE.

13 [[IBM>k€HME MAarHUTHOTO MOMEHTa B MOCTOSHHOM U MNEPEMEHHOM
MAarHUTHBIX MOJIAX. DJIEKTPOHHBIN MapaMarHUTHBIN pe3oHaHcC. SnepHbIil 2
MArHUTHBIN PE30HAHC.

14 |CeepxnpoBoauMocTb. CBEpXIPOBOAHUKHM MEPBOrO U BTOpOoro poaa. Mx
MAarHUTHBIE CBOMCTBA.

BCEI'O 36

JlabopaTopHble 3aHATHS HE MPEAYCMOTPEHbI YUEOHBIM TIIAHOM.

6. METOJUYECKUE PEKOMEHIALIMU ITO OPT AHU3AITUU CAMOCTOATEJLHOU
PABOTBI CTYJAEHTOB

CamocrositenpHast paboTa CTYAGHTOB 1O Kypcy «DH3MKa MarHUTHBIX SIBJICHUH U
BBICOKOTEMIIEPATYPHAasi CBEPXIPOBOAUMOCTDY MPENyCMaTPUBAET:

— CHCTEMaTHUYECKOE MOCEIIeHNE JICKLTUOHHBIX 3aHATUIN, BEI€HUE KOHCIIEKTA JIEKLIUMH;

— NOBCEAHEBHOE H3Y4Y€HUE JIEKIIMOHHOIO MaTepuala M COAEPXKAHUA TEXHUYECKOU
JUTEPATYPBI, PEKOMEHyEeMbIE 3TOH MPOrpaMMOii 1 padoUnM yueOHBIM IIAHOM,

— I0OpOCOBECTHYIO MOATOTOBKY K MPAKTHYECKUM 3aHATHUSM,;

Opranusanusi caMmoCcTosITeJIbHOH PadoThI CTYIeHTOB

Ne Konuuecmeo
i Has3zeanue memoi w1Cos
1 2 3
1 |/lmamarseTnsm u napamMarHeTUsM 16
2 |Deppomarnetuku 16
3 |KBaHTOBaHME CIIMHOBBIX ONEPATOPOB 16
4 |YpaBHeHuUs ABUKEHUS MArHUTHOTO MOMEHTA 16
5 [|AuTHdeppomarueTuku 16
6 [[lomeHbl U JOMEHHBIE IPaHULIbI 16
BCEI'O 96

7. VUHIUBUAY AJIBHBIE 3AJJAHUA.

HHI[I/IBI/II[yaJ'IbeIe 3aJaHUs HE MPEAYCMOTPCHDBI yLIe6HbIM IIJIAHOM.
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8. KOHTPOJIbHBIE 3AJAHHA K [IPOMEXYTOUYHOM ATTECTAILTUA

IIpumepHbie 3aga4n Kypca «@PuU3HKAa MATHHTHBIX SIBJICHHII H BbICOKOTEMIIEPATYpPHAas
CBEPXIPOBOAUMOCTD)

L.

10.

11.
12.
13.
14.

15.
16.

17.

18.

19.

20.

Bripasute miIoTHOCTE MOTOKA 3JIEKTPOMArHUTHON 3HEPTHH Yepe3 BOJIHOBOM BEKTOP, MAJAIOIMEH Ha
HEKOTOPYIO MOBEPXHOCTh %, eCH DM-BOTHA — MOHOXPOMATHUECKAS H THHCHHO-TIONSAPHU30BAHHAS C

YJACTOTOH (W W BOTHOBBIM BCKTOPOM E .

HOHy‘II/ITb ABa YPaBHCHUA MaKCBeJ’IJ’Ia, CoACpKAMUC MPOU3ZBOAHBIC TI0 BPCMCHHU, IIOJIB3YACH
BAPUALMUOHHBIM IIPUHIUIIOM.

ChopMmynupoBaTh MaTeMaTHYECKOC VYTBEPIKICHHC, TO3BOJSIOINCE AaACKBATHO  ONHCHIBATH
HEPaBHOBECHBIC M HEOOpPAaTHMEBIC TPOLECCHl W Ha JBYX KIAacCHYecKHX mpuMmepax 1.BeiBog
ypasHennti [ 'un3bypra-Jlanaay u 2.0nucanne netnu rucrepesuca. Jokazate ero KOppeKTHOCTS.
[TonyuuTts ypaBHEHHE, OMUCHIBAIOIICE HEIMHCHHYIO TEILTONPOBOJHOCTD U MPOBECTH €O aHAIM3 IS
OJHOPOIHOTO Ciaydast (03 yueTa 3aBUCHMOCTH OT KOOPAUHAT).

Boruncants  3aBHCHMOCTH TCH30pa MAarHATHOM BOCIIPUUMYIHBOCTH OT YaCTOThBI W JIMHCHHO —

TOMSPHU30BAHHOTO PAANOIACcTOTHOrO momst h(t) = hee'®t, rae Ay — ero aMmIuTya, ACHCTBYIOMWIEro
Ha QeppOMarHeTHK.

Beraucnute cBoboanyro sHepruto F ToHKOH QeppoMarHUTHOH TUIACTHHKH TOMIIUHOM 6 .
[Ipoanamu3upoBaTe B KAKUX CAYYASIX BO3ZMOXKHO B3aUMOJCHCTBUC MAJAOLICIO HA HEKOTOPYIO CPEaY
¢dotona ¢ HOTOHOM FTOH Cpeabl.

Beramcnute  BpeMst  OCTBIBaHHS — C(PEPHUUCCKOr0,  MACCHBHOTO  YCTHIPEXCIOHHOTO TEia,
LEHTPATBHOE AP0  KOTOPOTO PAasorpero A0 3aJaHHOH TeMmeparypel Iy, a caMo  Teno
MOMEIIEHO B TEPMOCTAT ¢ TeMmepatypoil Ty.

Pemmute omHOMepHOEe ypaBHEHHE TemnonpoBogHocTH Dypbe, He mpuberas K pasnoKCHHIO B
unterpat Oypoe (wn Jlammaca) U HE MONB3YACh METOAOM PA3ACICHHS MCPEMCHHBIX!

Onucare  MaTreMaTHYCCKH  KOOPAMHATHOC  M3MCHCHHE  XHMHYCCKOrO  MOTCHLHHANA JBYX
COMPHUKACAIOMIMXCS (HO HE pPacTBOPAIOIUXCS Apyr B Apyre!) Bemiects, korma obe  dass
HAXOAATCS B COCTOSIHHH TSPMOAMHAMHYICCKOTO PABHOBCCHSI.

IToryanTs pactipenenenus bose n ®epmu.

* BoiBecTr 3akoH KyrmoHa 1uist ABYX 3apsiioB 1 U (o , HAXOMSIIHUXCS B BAKYYME.

[Tonyunte ypaBHEHHE «IOBIKCHHS» (a3oBoro o0beMa M J0Ka3aThb C €ro NMOMOLIbIO YPAaBHCHHE
HETIPEPBIBHOCTH, TIOKA3aB, TEM CAMBIM, €r0 CIPABEATHBOCTD TOIBKO Il KOHCCPBATHBHOM CHCTEMBI.
Breraucinte COOCTBCHHBIC VPOBHH JHCPTHUH YACTHLBI B MOTCHLHMAIBHON SIME KOHCYHOH TTyOHHBI B
OJHOMEPHOM CIyYac U MPOAHATU3UPOBATE MOMYICHHOE TPAHCLICHICHTHOS YPABHCHUE.

BeraucinTh TEIMIOEMKOCTh U MATHUTHYIO BOCIIPUUMYHBOCTB ra3a Bogopoga mpu T # 0 .
JIBYMEpHBIH TOTOK 3JCKTPOHOB MAaJacT Ha CBCPXIPOBOAHHUK LIIHHAPHYICCKOH (OPMBI B
YCIOBMAIX, KOrJA BHCIIHGS MATHHTHOC MOJNC H HANPABICHO MApajIeIbHO OCH LIMHAPA Z.
Pagnyc ceepxmposogsimero munuHapa paseH b. TpeOyeTcs BRIYHCINTB CCUCHUE PACCESHUA — S-
3JCKTPOHOB 0 B AByX ciayuasx: a) Ckopocts 3mexkTpoHoB Mana u 0) CKOpOCTh (MM SHEPrUs)
BEJIHKA.

BeraucinTe BEPOSTHOCTh TYHHETHPOBAHHUS M KOI(GGHULUHUCHT OTPAKCHHS HYACTHIBI UCpPE3 ABOHHON
MOTCHIUAIBHBIN Oapbep.

OmnpenemuTs NONPaBKY K TCH30PY MPOBOAMMOCTH MeTallia Oi, TAC 1.k= z, y, X, 00OYCIOBICHHYIO
cnabbIM OTKIIOHEHHEM noBepxHOCTH Depmu ot chepuueckoi GopMbl.

Beraucnute € MOMOINBIO KHHETHYCCKOrO VPAaBHCHUST KOI(PQHUIHMEHT TEPMORICKTPUUCCKOM
JBIKYIICH CHJIBI (COKPAINCHHO TepMO3ac) B addekTe 3eebeka.

Brraucnnte BEPOATHOCTh TYHHENBHOTO 3¢dEKTa YaCTHIBI MACCOH M H 3apsaOM € CKBO3b aToM,
pPacmoNmOXKCHHBIM HAa  KPYroBol opOure ee JABHXKCHHSA, HO TONBKO HE Onarozaps
MOCTYNATCIBHOMY JIBHJKCHHIO, 4 3a CUCT € YCKOPCHHSI MPHIOKCHHBIM ICPICHANKYISIPHO
TPACKTOPHH JBHKCHUS BHCLIHUM MArHHTHBIM IOJEM. Paguyc KpyroBoi OpOHTEI €CTh Ty , KOTOPBIN
COBIIAAACT C NTAPMOPOBCKHUM PAIHYCOM YACTHULBI B MATHUTHOM MOJIC.
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9. OBPA3ELl MOAYJIbHOI'O KOHTPOJIA

IOy BIIO IOHEIIKAN HAIIHOHAJIbHBI YHUBEPCUTET>»
DU3UKO-TEXHUYECKUH (PaKyIbTET

Hanpaenenue noocomoexu: 03.04.02 @Qu3uka

Mazucmepcras npoepamma: Komnviomepnas pusuxa

lIpoepamma noocomoski: mazucmpamypa

Cemecmp 3

Vuebnasn oucyunnuna Du3uKa MAZHUMHBLX AG/IEHUTL U 6bICOKOMEMNEPAMYPHAA
CBEPXNPOBCOOUMOCHLD

MOJYJIbHAA KOHTPOJIbHAA PABOTA
BAPHUAHT Nel

1. BrlpasuTh MIOTHOCTHL MOTOKA 3MEKTPOMATHUTHON SHEPrHU 4Yepe3 BOJHOBOH BEKTOP,
najaroliell Ha HEKOTOPYI0 MOBEPXHOCTb 2, €ciiu OM-BOJIHA — MOHOXpOMAaTH4YeCKas M
JIMHEMHO-TNIOJIAPU30BAHHAS C YACTOTON W U BOJIHOBBIM BEKTOPOM k.

2. BBIUHCIHTH TEMIOEMKOCTh M MATHUTHYIO BOCIIPUMMYHMBOCTD rasza Bogopoaa mpu T # 0

VYTBepKIEeHO Ha 3acenaHnu kadeapoit odmel GU3NKN U TUAAKTUKH QU3HKH,
MPOTOKOJ Ne oT*“ 7 20 r

3aB. xadenpoit

IIpenonasarens
Kputepuu oneHuBaHusi MOAYJIbHOI0 KOHTPOJISI
Homep 3a0anus Konuuecmeo 6annos
3ananue 1 15
3ananue 2 15
Bcezo 30
10. OBPA3EL] SK3AMEHAILIMOHHOI'O BUJIETA
Teopemuueckue 60npoOCHL K IK3AMENRY
1. CrpoeHue 31eKTPOHHBIX 000J0YEK MEPEXOIHBIX U PEIKO3EMETbHBIX HOHOB.
2. Ilapa- u nnamarseTn3m cBOOOIHBIX HOHOB.
3. Ilapa- u nTMamMarHeTUs3M MeTaJIOB.
4. Teoperuko-rpynmnosast KlacCu(pUKaLNA FHEPTETHUECKIX YPOBHEH HOHOB B KPUCTAJLIAX.
5. Teopus KpUCTAIINYECKOTO MOJIA.
6. MarHuTHbI€ CBOICTBA HOHOB B KpUCTaJIJIax.
7. Teopus monekyJsspHOro noss Beiicca.
8. Mopens @penkens-1 elizenOepra.

9. CnuHOBBIEC BOJIHBIL.

10. 3oHHas TEOpPHUS METAJIIOB.

11. TeopeTnko-rpynmnoBas KiaccupuKarus 3JeKTPOHHBIX COCTOSTHIN B MeTaJUIax.
12. Kpurepuii peppomaruernsma 3d-meraios.

13. KocBeHHbIit 0OMEH B (heppOANITICKTPUKAX.

14. (s-d) oOmennas monens Borcosckoro.



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35

50.
51.

52.
53.

54.

55

57.
58.
59.

60.

13

DHeprusi 0OMEHHOTO B3aUMOICHCTBUSI.

MarHuTHas KpucTajutorpadpuieckast aHu30TPOTIHS.

MarsuToynpyrast ¥ MAarHUTOCTATHYECKast SHEPTHSL.

JloMeHHbIe IPaHuULbl U TIOMEHHAs CTPYKTYpa.

Ypasuenue Jlannay-JIngmmna.

IIpouecce! cMeleHnst AOMEHHBIX TPAHUL] M ITPOLIECCHI BPAIEHUS] BEKTOPA HAMarHUMUE€HHOCTH.
ToHkue GpeppoMarHuTHBIE MJICHKH.

AnTH(})EppOMArHETHKY.

Cnabble pepppoMarHeTHKH.

DeppUTHI-ITTHUHENH.

DeppUTHI-rpaHaThI.

Co>KHBIE MATHUTHBIE CTPYKTYPHI.

Teopus ¢peppomarneruzma Heest.

DeppoMarHuTHBIN U (peppUMarHUTHBINA PE30HAHC.

MarHuTHBIN pe30HaHC B aHTU(EPPOMArHETHKAX U CIa0bIX (peppoMarHeHTHKAX.
Marnautoontuueckue 3QQPeKThl.

HccnenoBanne MarHUTHBIX KPUCTAJUIOB MArHUTOONTHYECKIMH METOIAMH.
TepmMoguHamMMka M~ MarHWTHbIE  CBOHCTBA  CBEPXIPOBOJHHUKOB,  Pa3BUTHE  TEOPHUHU
CBEPXIPOBOANMOCTH.

YpaBHeHue JIOHOIOHOB.

KowmriekcHast mpoBOAMMOCTb, KHHETHYECKAst HHAYKTUBHOCTD CBEPXIIPOBOAHHKA.

. CkuH-3(p(pexT 1 MOBEPXHOCTHBINH UMITEAHC B CBEPXIIPOBOIHUKAX.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

VYpasuenus ['un30ypra-Jlangay.

JlTnHa KOTepeHTHOCTH, TIyOnHa MPOHUKHOBEHMs, cBepxipoBoanuku 1 u Il pona.

Kpurnueckoe nosie u KpuTUIECKUN TOK TOHKOH CBEPXIMPOBOASLIEH MIICHKH.

IIosne OMMHOYHOrO BUXps, MEPBOE KPUTHYECKOE IOJIE CBEPXIPOBOJHUKA BTOPOTO POJA.
B3anmoneiicTBue Buxpel, BTOPOE KpUTHYECKOE NoJIe cBepxnpoBoaHuka Il pona.

Kpurnueckuii TOK B CBEpXIPOBOJHUKAX BTOPOrO pOAaA.

DnexTpoH-(POHOHHOE B3aUMOJIEHCTBHE, OCHOBHOE COCTOSIHUE CBEPXITPOBOIHUKA.

CriexTp seMeHTapHBIX BO30YKIEHUH CBEPXIIPOBOIHHKA.

TynHenbHbIN 3QPEKT B CBEPXIPOBOAHUKAX.

JI>x03e(hCOHOBCKOE TYHHEIHPOBAHHE.

CraunuoHapHbIi U HecTannoHapHbIH 3¢ dexTsr J>ko3edcona.

Hcropust otkpeiTus cepxnposoaumoctu u BTCIL

Kpucrannuyeckas u 30HHast CTPyKTypa TBEPABIX T

OcHoBHble THNBI Kpuctaummdeckux cTpykryp BTCII, ocHOBHOH 31eMEeHT M MOOHIIbHAs
MOAPEIIETKA.

Ocobennoctu 30HHOM cTpykTypbl BTCIL IloBepxaocTs @epmu metamios u BTCIL

OcHoBHBIE MeTOBI U3yueHUsl kpuctanueckoi cTpykTypel BTCII Kputnueckue napamerpsl
BTCIIL

Ocobennoctu xumuieckoit mpupoaer BTCIT.

Menb-KUCIOPOAHbIE TIEPOBCKUTHBIE OJIOKM M JIETKO NOJSIPU3YIOIIUECS HOHBI B CTPYKTYpe
BTCIIL

Xumudeckas clioskHOCTh 1 pobnemsl noayueHust BTCII ¢ 3aganHbIME CBOMCTBAMU.

. OcoberHOCTH (PU3NIECKUX U CBEPXIPOBOASIINX CBOWCTB.
56.

@Da30Bble COOTHOIIEHHS U aHAIN3 MEPCIEKTHB Pa3padOTKu HOBBIX MeTonoB nosyderuss BTCII-
MaTEPUATIOB.

KatuonHbIil 1 aHnoHHBIH cocTtaB U cTpykTypa BTCIL

3aBUCUMOCTb CTPYKTYpPbI TBEPAOrO pacTBOpa OT KATUOHHOTO M aHHOHHOT'O COCTaBA.
Bucmyrosbie BTCII, pryrHukH. "XuMHUecKOe NaBiIeHHUE' M reOMETpPHUYECKasl CTa0MIIbHOCTD
ctpyktypsl BTCIIL

Mertons! cuareza BTCII-¢a3 u nonydaenune BTCII-matepuanos.
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61. luarpammbr Time-Temperature-Transformation kak MeTon KOHTpPOJIS TBEPAOGDA3HOTO pacrana
BTCIL
62. Kpuoxumuueckas u RESS TtexHonorus. JIeHTbI, TOHKME TJIEHKH, KEPAMUKA 1 MOHOKPHUCTAJLIBL.

Obpazey Ik3ameHayuonnozo duiema

IOy BIIO IOHEIIKAN HAIITHOHAJIbHBI YHUBEPCUTET>»
DU3UKO-TEXHUYECKUH (PaKyIbTET

Hanpaenenue noocomoexu: 03.04.02 @u3uka
Mazucmepckas npoepamma: Komnviomepnas ¢usuxa
lIpoepamma noocomoski: mazucmpamypa
Cemecmp 3
Yuebnasn oucyunnuna Du3ura MAZHUMHBLX AG/IEHUTL U 6bICOKOMEMNEPAMYPHAA
CBEPXNPOBCOOUMOCHLD
BWJIET Nel

1. ITapa- u nuamMarHeTU3M CBOOOIHBIX HOHOB.
2. TynnenbHbIH 3(PEKT B CBEPXIPOBOTHAKAX .

YTBep:kaeHO Ha 3acenaHuu kadenpoit odmel GU3NKM 1 TUAAKTHKY (PUHKH,
MPOTOKOJ Ne oT*“ 7 20 r

3aB. xadenpoit

IIpenonasarens

Kpumepuu OUCHUBARUA IK3AMEHA

Homep 3a0anus Konuuecmeo 6annos
3ananue 1 15
3anaHue 2 15
3anaHue 3 20
Bcero 50 6ans0B

11. OBPAS3ELl TECTOBOI'O 3AJJAHUA
He npedycmompeno
12. KPUTEPHM OLIEHMBAHHWA
ITo xypcy mpenmnojaraercs NMPOBEACHHE MPOMEXKYTOYHOH aTTeCTAllMd B BHIE MOAYJIBHOTO

KOHTPOJISI, BBIMOJIHEHHE KOHTPOJBHBIX padOT M 3K3aMeHa. DK3aMeH CHAIT CTYAEHTHI C LEJbO
MOBBIIICHUS] PEUTHHIA.
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Pacnpeoenenue 6anios, komopsie MOZym ROJIyHUmMb CHYOEHN1bL
6 npoyecce U3y4eHus OUCUURTUHbBL

MaxkcumaJjbHoOe

®DopMa KOHTPOJIA
KOJIHYECTBO 0AJJIOB

KontponbHas padora Nel 10
KontponbHas padota Ne2 10
MonaynbHbIN KOHTPOJIb 30
Ox3aMeH 50

Ilkana coomeemcmeus 641,106 uauuouaﬂbuoﬁ wKaie

Ouenka Ouenka no . Ouenka no
o OueHka no rocyiapcTBeHHO# mKaJe o
no mkaJje | 100-6annbHoi . rocyaapCcTBeHHOH
ECTS KaTe (3x3ameH, 1uddepeHnPOBAHHBII 3a4eT) meane (3auer)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopomo) 3a4TEHO
C 75-79 4 (xopomo) 3a4TEHO
D 70-74 3 (YAOBIETBOPHUTENBHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPHTENBHO) 3a4TEHO
FX 35-59 2 (HEYNIOBACTBOPUTEIILHO) He 334TeHO
C BO3MOYKHOCTBIO MTOBTOPHOM CHAYH
2 (HeyAOBJIETBOPUTEIBHO)
F 0-34 C BO3MO>KHOCTBIO NIOBTOPHON CAA4YM MPH YCIOBUH HE 3a4TEHO
o0s13aTeIbHOr0 Habopa AOMOJHUTENBHBIX OAJIJIOB

IK3amen ouenueaemcs 6 50 bainos.

JInst OLleHKHM SK3aMeHa MPEnoAaBaTeib PyKOBOJICTBYETCS CIEAYIOIIUMH NIPUHLUIIAMU:

50 6annoB — MOKa3aHBI CUCTEMATHYECKUE U IITyOOKHE 3HAHUS MPU OTBETE HA TEOPETUUYECKUE
BOIPOCHI OMJIeTa, BBHIMOJTHEHA MPAKTHYECKAs 4aCcTh OMIeTa B TIOJHOM 00beMe;

45 6a/I0B — MOKA3aHbl CUCTEMATHYECKUE U ITyOOKHE 3HAHUS MPU OTBETE HA TEOPETUUECKUE
BONPOCHI OWJIeTa, BBITIOJIHEHA MPAaKTUYEeCKass 4acThb OWjieTa B TOJHOM OObeMe, HO MPU OTBETE
JOMYIIEeHbI HECYIIECTBEHHBIE OIINOKH;

40 0a/uUI0B — TMOKa3aHbl HE CHCTEMATHYeCKHe W He TIyOOKHMe 3HAaHWs NP OTBETE Ha
TEOPETUYECKUE BOMPOCHI OUJIeTa, MPAKTUYECKash YaCTh OWJieTa BBIMIOJIHEHA HE B TMOJHOM O0Obeme,
MIPY OTBETE MOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OITHOOK;

30 0a/I0B — MOKAa3aHbl MOBEPXHOCTHBIC 3HAHUSA MPU OTBETE HA TEOPETHUYECKHE BOIMPOCHI
Ouera, MpakTHYECKast YaCTh OWJIeTa HE BBIMOJHEHA, P OTBETE MOMYIIEHO MHOTO CYIIECTBEHHBIX
omudoK;

20 0a1710B — TOKA3aHbl OYEHb TOBEPXHOCTHBIE 3HAHUSA, JAHbI YaCTUYHBIE OTBETHI HAa MPOCTbHIC
BOMPOCHI MO 3HAHUIO OCHOBHBIX OTIPEIEIeHU U (POPMYJI, BOCITPOU3BEIECHBI OTAEIbHbIC (hparMeHThI
MaTepHaia ¢ NOMOIIBK 3K3aMEHATOPA,

10 6any10B — MOKa3aHbI OUEHb NMOBEPXHOCTHBIE 3HAHUSA, JAHbI YaCTUYHBIE OTBETHI HAa MPOCTHIC
BONPOCHI TO 3HAHWIO OCHOBHBIX OmNpeAesieHud u (GopMyJs, HEe BOCIHPOHU3BENEHBI OTHEIbHBIC
(bparMeHTbI MaTepuaa C MOMOIIBIO YK3aMEHATOPA,

0 — NoJIHOE HE3HAHHWE MaTepuaa.










