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AHHOTANMA

B nacrosiiee BpeMsi U3ydeHUE SBIECHUS CBEPXIIPOBOAMMOCTH SIBISIETCS OIHOM M3 CaMbIX I'OpSYMX TE€MaTUK
(U3MKH KOHJICHCHUPOBAHHOTO COCTOSIHHS. JTOT HMHTEpPEC CBsi3aH BO MHOTOM C OTKPBITHEM HOBBIX
CBEPXIPOBOAALIMX MaTepHaliOB, C PEKOPIHO BBICOKMMHU TeMIlepaTypamMu Iiepexofa (pekops MuHyc 13
rpagycoB llenbcusi), TOMOJIOTUYECKUX CBEPXIIPOBOJHUKOB, CBEPXIPOBOAMMOCTH B JBYXCIOWHOM rpadeHe.
Kpome ¢yHnaaMeHTanbHOTO HHTEpeca, CBEPXIPOBOAMMOCTb BakKHA ISl NPUIOKEHWH, OT THTaHTCKUX
n1ab0opaTOPHBIX MAarHUTOB M JIMHUK 3JIEKTporepenady A0 KyOWTOB IJisl MHTEHCHUBHO pa3pabaTbiBacMbIX B
HACTOsIILIee BPEMs KBAHTOBBIX KOMIIbIOTEPOB.

Lenp gaHHOrO Kypca — aTh LEJIOCTHOE MPEICTaBIeHUE O (PU3HKe CBEPXIPOBOANMOCTH, HAYMHAS C Oa30BBIX
MOHATUH 0 TPoOIeM, KOTOPBIE CTOSIT MEpe]] COBpeMEeHHOW (u3ukoil aroro siBieHus. Kypc paccumran Ha
LIMPOKYIO 1esieByI0 aynuToputo. OH OyneT mones3eH, Kak OydyIlMM TEOpPETHKaM, CIIELUATH3UPYIOLIIMCS B
obnactu (pU3MKK KOHAEHCUPOBAHHOTO COCTOSIHUS, TaK U JUISI TEX CTYIAEHTOB, KOTOPHIM JaHHBIN KypC MO3BOJIUT
pacmupuTh CBOM HayuHBIH Kpyro3op. B jeknusx Oymer u3nokeHa (PEHOMEHONOTHS CBEPXIIPOBOIUMOCTH,
BKJIIOHAONIast B ce0s1 OCHOBBI AJIEKTPOANHAMUKN CBEPXIPOBOIHUKOB U ONMHCAHUE BO3MOMKHBIX MPUIIOKECHUIL.
3ameTHOE BHUMaHHE OyAeT yIEICHO U MUKPOCKOIIMYECKOH KBAHTOBOW TEOPUU CBEPXIPOBOAUMOCTH.

1. leau u 3apauu

eap AUCUMNIMHBI

Lenp Kypca — gaTh LEJIOCTHOE MpEICTaBlIeHHE O (PU3MKE CBEPXIPOBOJHUKOB, HAaYMHAsA C 0a30BBIX
HNOHATHH 10 TMpoOieM, KOTOpble CTOST Iepel COBPeMEHHOH ¢u3ukoil 3toro siBieHus, CTyIeHTHI
JIOJKHBI OCBOUTH (DyHIaMEHTAJIbHBIE 3HAHUS B 00JIACTH TEOPHH U MPHUIIOKEHUH CBEPXITPOBOJUMOCTH,
OCHOB TEOpUU KBAHTOBBIX MHOIOYAaCTHYHBIX CHCTEM, a TaKK€ OCHOB D3JIEKTPOAUHAMUKU
CBEPXIIPOBOAMMOCTH.

33]13‘[1/[ JAUCHUIIINHBI

. ¢dopmupoBaHue 0a30BBIX 3HAHMK B 00NAacCTH (PU3MKM KOHJCHCHPOBAHHOTO COCTOSHHS, Kak
JUCIATUTHHBI, UHTETPUPYIONIeH 001epr3nuecKyto 1 00IIeTeOpEeTHIECKYIO TIOATOTOBKY (PH3HUKOB;

* (¢popmupoBanue 0a30BBIX 3HAHUH B 00JIACTU DIEKTPOIUHAMHUKH HEJTMHEHHBIX CUCTEM;

. ¢dbopMupoBaHUE TOIXOAOB K BBIIOJHEHNUIO HCCIEIOBAaHMH CTyIEeHTaMH B 00IacTd (U3UKU
COBPEMEHHBIX MaTeprajIoB B PaMKax BBIITYCKHBIX pa0OT Ha CTETIEHb MarucTpa.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00sacTu OIBIT M PE3yJbTaThl HAYYHBIX HCCIIECJOBAHUII B 00IacTh
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHnn 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrasnenne o6 akryanbHbix |OITK-2.1 UMeeT npencraBieHne 0 COBPEMEHHOM COCTOSIHUT
npoOiieMax HayKd M TEXHUKU B OOJIaCTH CBOGH |MCCIIEOBaHMI B paMKaX TEeMaTW4ecKol o001acTH CBOeH
poeCCUOHANTBHOM e TENFHOCTH, CIIOCOOCH  |TTpo(heCcCHOHATBHON JIeATENLHOCTH

Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoauTh, aHAIM3HPOBATH M 00OOIIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.3 CrmocobeH mNpuUMEHATh TeopeTHUeckue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINecs JOIKHbI

3HATb.

yMEThb

OcHOBBI (PU3KKH CBEPXIPOBOIUMOCTH U COBPEMEHHOE COCTOSIHUE NTPOOIEMBI.

ITonb30oBarecst 6a30BBIM MaTE€MAaTHYECKHM AamIapaToM, OPHEHTHPOBATHCS B COBPEMEHHOW HAayYHOM

JuTeparype 1o npoodieme.

BJIAJIETh:

3HaHUSMH OCHOB TCOpHUU CBCPXIIPOBOAUMOCTH U 3HAHHUAMU O COBPECMCHHOM COCTOSSHUU HpO6J'IeMLI.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 Bgenenne. 2 2 3

2 Teopus Bbapnuna-Kynepa-Lpudepa ) 5 3
(BKIII).

3 Teopwus BKIILI, nponomxkenue. 2 2 3

4 Teopus 'mazbypra-Jlanmay (IJ1). 2 2 3

5 CBepXNpofHUKN TEPBOTO M  BTOPOTO ) ’ 3
poza.

6 DIeKTpOIMHAMHUKA CBEPXITPOTHHKOB ) ) 3
BTOpPOTO pofa.

7 Db ekt [Ixozedcona. 2 2 3
DNeKTpoArMHaAMUKA a¢dekra

8 2 2 3
Jlxo3edcona

9 BricokoremmeparypHas ) ) 3
ceepxnpoBoauMocts (BTCII).

10 |Dnexrpogunamuka cioucteix BTCII. 2 2 3

11 [IpumeHeHus CBEpXIIPOBOIHUKOB. 2 2 3

12 Pemenne 3amau 1Mo 2NEKTPOIMHAMUKE ) ’ 3
CBEPXIPOBOAHUKOB BTOPOTO poja.




Pemenne 3amau mo pacmpocTpaHEHHIO

13 IUIa3MEHHBIX BOJIH B CIIOUCTBIX 2 2 3
CBEPXIIPOBOIHHUKAX.
Pewienue 3a1a4 o apdex

14 A bexty| 4 4 6
Jxxo3edcoHa.

Hroro wacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. Benenue.

Yro Takoe cBepXNpoBOJHUKHA. OCHOBHBIC SBICHHS — UCUYEC3HOBEHUE CONPOTHUBIICHUS HE3aTyXarOIIUi
TOK, 3pdexr MelicHepa. Kpurnueckas Temneparypa, KpUTHY€CKO€ MarHUTHOE I0JI€, KPUTHYECKUT
TOK.

2. Teopus bapauna-Kynepa-Ilpudepa (BKIL).

@enomen Kymnepa, 31eKkTpoH-(OHOHHOE B3aMMOAEHCTBHE W NPUPOJA IIIEKTPOH-3IEKTPOHHOIO
npuTsoKkeHus. Meron a¢@ekTuBHOro moss, ocHoBHoe coctostHue monenu BKII, mens B crektpe,
CIIEKTp AJIEMEHTApPHBIX BO3OYKICHUI.

3. Teopus BKILI, mpogomxenue.

®enomen Kymepa, snekrpoH-(pOHOHHOE B3aMMOIECHCTBHE M NPUPONA BIIEKTPOH-IIEKTPOHHOTO
MpUTSHKEeHUsT. MeToa 3pQPEeKTUBHOTO MOoJisi, OcHOBHOE cocrosinue monenu BKIL, mens B crekrpe,
CHEKTP 3JIEMEHTAPHBIX BO30YKICHUH.

4. Teopus I'muz0ypra-Jlangay (I71).

VYpasuenus [J1, cBa3p ¢ momenpio BKII. OcHoBHBIE cOOTHOIIEHUS MOAeNU. ['paHUYHBIE yCIIOBUSI.
OHeprusi  TpaHUIBl  pa3fieia  CBEpXNPOBOIHUK-HOpMaibHbIA — MeTtaml.  llapamerp  IJL,
CBEPXIPOBOJHUKHU IIEPBOTO U BTOPOIO Poza.

5. CBepXIIpOTHUKH EPBOTO U BTOPOTO POAA.

CBepXIpoOBOJHUKH NEepBOro pona. TepMmommHammuyeckoe KpuTuueckoe mone. [IpomexyTouHoe
cocrossaue. Kpurnueckuit Tok mpoBonouku. Dddekt Jlutna-I[lapkca. CBepXNpOBOIHUKH BTOPOTO
pona. Buxpu AbpukocoBa. Kputnueckue marautnsie nosist Hel, He, He2, He3.

6. DNeKTpoAMHAMUKa CBEPXIPOAHUKOB BTOPOTO POJIa.

BzanmMopneiicTBre BHUXpel, pemieTka BUXpedl AOpWUKOCOBa, HAMATHWUYCHHOCTH CBEPXIPOBOIHUKA
Broporo poxa. Tok B cucreme Buxpeil, cuia JlopeHua, ABMKEeHHE BUXPEH U TUCCHUIIALUS YHEPTUU.
SIBileHNE IMHHUHTA U KOHLEIIMSI KpUTHUECKOro cocTosiHUs. Kpun MarHuTHOro oToka

7. 3ddexr JIxozedcona.

Cnabast CBEpXNpPOBOAUMOCTh. TYHHENbHBIH TaMWIBTOHHAH, CTAIlMOHAPHBIM W HECTAIIMOHAPHBIN
addexrsr Jxozedcona.

8. Dnexrponunamuka ¢ exra Jxozedcona




Onexrpoaunamuka 3¢ dekra Jxozedcona, mmazMeHHbIE BOJIHBL. YpaBHEHHE cHHyca lopnoHa,
Tok03e(COHOBCKUE BHXpH, kputudeckuii Tok. CKBU/Ipl 1 m3MepeHus: ManblX MarHUTHBIX TOJICH.
CBepXIpOBOTHUKOBBIE KyOUTHI.

9. BeicokoTemmneparypHast cBepxinpoBogumocts (BTCI).

CaepxmnpoBozsuiie Kynparsl 1 mHekTuabl. Ocobennoctu BTCII, aHn30TpOonHbIE CBEPXITPOBOAHUKH,
s, d, p, TUOBl cHapuBaHMW’, MHOTO30HHBIE CBepXIpoBogHHKH. llceBmomiens. CroucTsie
CBEPXIIPOBOAHUKH, MOAeIb JIopeHna-/[oHnaxa, BUXpU-IIEHKEUKU.

10. Onexrponunamuka ciaoucteix BTCII.

[Inazmennsie BonmHbl B cioucthix BTCII. ®a3oBrie mepexompl B BuxpeBoit cucteme BTCII,
TUTAaHTCKUH KpUI MOTOKA U npobiema kpuruyeckoro Toka B BTCIL

11. IlpumMeHEHUs CBEPXIIPOBOIHUKOB.

O030p moCIeAHMX JOCTHKEHHH B 00JacTH CBEPXNPOBONAIIMX MarepuanoB. lxe ceromgs
IIPUMEHSIOTCSL CBEPXIPOBOAHUKU. CBEpXIPOBOAALIME MarHUTHblE cucTeMbl. JluHuM mnepenau.
Tomorpadus. Tokoorpannuntenu. Marautaele 5kpansl. CBUJI-maraetometpsl. CBepXnpoBOIsIINE
6onmomeTpsl. CBepXIpPOBOIAIINE KyOUTHI — 2JIEMEHTHI KBAHTOBOTO KOMITBIOTEpA.

12. Pemenue 3a1a4 10 3JIEKTPOAUHAMUKE CBEPXIIPOBOJHUKOB BTOPOIO POJA.
3amauu 0 KoneOaHHuIX pelIeTKH BUXpei. 3aauu o B3auMOICHCTBUY BUXpel ¢ JleheKTamMu.
13. Pemienue 3aa4 1o pacpoCTPaHEHUIO IUIA3MEHHBIX BOJIH B CJIOUCTBIX CBEPXIIPOBOJHHUKAX.

Pacuer KkOI(QQUIMEHTOB NPOXOXKAEHHS U OTPAXKEHHS IUIA3MEHHBIX BOJH B  CIOMCTBIX
CBEpXITPOBOAHMKAX. [[0BEpXHOCTHBIE BOIHBI.

14. Pemienue 3amad no addexry Jxozedcona.

Pacuer QJICKTPUYCCKUX ueneﬁ, COACPpIKAIIUX ,I[)KO3C(1)COHOBCKI/IG KOHTAaKTHbI. 3a/:[aq1/1 ()
,H)KO3C(1)COHOBCKOM KOHTAaKTC B MarHuTHOM II0JIC.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

[lepconanpHBIN KOMIBIOTEP, MPOEKTOP U IKPAH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
OcHoBHas JuTeparypa
1. Teopernueckas ¢pusuka [Texer] : B 10 T. T. 9, Y. 2 : Craructuueckas ¢puznka. Teopus

KOHJICHCHPOBAHHOTO COCTOSIHUS : y4e0. mocooue s By3oB / JI. JI. Jlanmay, E. M. JIudmmn .— M. :
®usmatiut, 2000-2005 .— 496 c.

JomnonHurensHas aureparypa

1. Beegenue B Teoputo HeoObIYHOM cBepxiipoBogumoctu [Tekcer] / B. I1. Munees, K. B. CamoxuH ;
Mock. ¢u3.-trexs. uH-T (roc. yH-1) - M.M®TU,1998

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOILMM MOHATUHHBIM
arnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HAThb OCHOBHBLIC ONPCEACICHHUSA W IOHATHL,
YMETb IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro MarepHuayia, IOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYyTOUHOM aTTeCTaltu.

[Mokazarenem BiajeHHs MarepHajoM CIYXHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL.

Baxno ILOGI/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHNYCCKOTO €ro 3alilOMHHAaHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACJIBHBIX TCM, BOIIPOCOB, CJICAYCT OGpaH_[aTBCH 3a KOHCYJIbTalluIMU
pernoaaBareiito.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUI CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.

Jluteprypa A caMOCTOSTENFHOTO H3YYCHUS:

1. B.B. lllmunr «BBeaenue B GU3UKy CBPXIPOBOJHUKOBY

2. I1I. de XKen «CBepXnpoBOAMMOCTb METAJIOB U CIJIABOBY

3. Tinkham M. Introduction to superconductivity. 2nd edition, McGraw-Hill, 1996



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa MEKTPOAUHAMUKY CIIOKHBIX CUCTEM U HAHO(OTOHUKU
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: AL PaxmaHOB, A-p (u3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh CIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-4 Crioco6eH ycIenHo peanu30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «OCHOBEI TCOpPHUU CBCPXIIPOBOAUMOCTHY 06y‘lal-0H.IHI>iC9I JOJIKCH:

3HAThb:

OCHOBEI (I)I/I3I/IKI/I CBCPXIPOBOAUMOCTH U COBPECMCHHOC COCTOAHUC HpO6J'IeMBI.

yMeTh:

ITonp30BaThcs 0a30BBEIM MaTEMATHUECKUM arraparoM, OPUCHTUPOBATLCA B COBpeMeHHOﬁ Hay‘IHOﬁ

muTeparype 1o npobieme.
BJIaJIeTh:

3HaHUSIMHU OCHOB TEOPUH CBEPXIPOBOAMMOCTH M 3HAHUAMH O COBPEMEHHOM COCTOSIHUH ITPOOIIEMBI.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. Paccumrarh 1eTb TOCTOSHHOTO TOKAa, COCTOSIIYIO M3 HOPMAJbHOTO COIPOTHBIICHHS W Taphl
HapajjieIbHO PACIIOIIOKEHHBIX JKO3€()COHOBCKUX KOHTAKTOB. PaccMOTpeTh pa3iMyHble COOTHOIICHHS
MEXIY TPAHCHOPTHBIM U KPUTHUECKUM TOKOM.




2. OHCHI/ITL CUJly TIIMHHHUHIAa BUXPsA, 3aXBAaYCHHOTO IMapauICJIbHbIM CEMY HUIUHAPUYCCKUM
HCCBCPXIMIPOBOAAIINM )_Ie(i)eKTOM paanyca nmopaaka AJnHbl KOTCPCHTHOCTHU.

3. Haiitn xK03(QPHUUHEHT OTpa)keHHUs! IIIOCKOH AIKTPOMArHUTHON BOJIHBI OT MOBEPXHOCTU CIOHCTOTO
BTCII (manenue Ha MIOCKOCTh MapajuIeIbHYIO KPUCTAIIOTpaQHIECKOMY HAIPaBICHUIO C).

4. Haititn k03 GUITMEHT OTpaXXCHUS TUIOCKON SJIKTPOMArHUTHOW BOJHBI OT MOBEPXHOCTH CIOHCTOTO
BTCII (magenue Ha MIOCKOCTh MapajuIEIbHYIO KpHCTAIIOrpapuuecKoMy HarpaBieHHUIO ab).

5. Kakas OHCPIUA BBIACIUTCA ITPU aHHUTHUIISIIWU BUXPA U «aHTI/IBI/IXpH»?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB
1. B ueM omin4ue CBEpXIPOBOAHUKA OT METAJUIA C HYJIEBBIM COIIPOTUBIICHUEM.

2. Ka4yecTBEHHO ONMUINUTE 3aBHCHMOCTh OT TEMIeEpaTypbl M 4YacTOThl Kod(duireHTa MOrIomeHus
IEKTPOMATHUTHOTO U3ITyYEHUsI CBEPXIIPOBOAHUKOM.

3. B Kakux MepcrneKTUBHBIX HAIPABICHUAX TEXHUKH BO3MOXHO MPUMEHEHHUE CBEpXIpoBoAUMOCTH? B
4YeM [IPEUMYILECTBO CBEPXIIPOBOAHUKOB?

4. [Toyemy MarHUTHBIE TPUMECH Pa3pyIIAOT CBEPXIPOBOAUMOCTD B s-kaHaie? Uto OyneT B p-kanane?
5. B uem 3akiroyaeTcsi HEOOBIYHOCTB KYIIPATHBIX M JKEJIE30COAepKaIuX ?

[TpumMepbl 3K3aMEHAITMOHHBIX OUIIETOB
buner 1

1. Yro Takoe cBepxXnpoBogHUKH. OCHOBHBIC SIBJICHUSI — HCUE3HOBEHHE CONPOTHBIICHUS HE3aTyXaloMINi
TOK, 3(¢¢ext MelicHepa. CBepXmpoBOAUMOCTh — HOBOE (Da30BOE COCTOSIHME CHCTEeMbL. OTianuune
CBEPXIIPOBOIHUKA OT METAJIIa C HYJIEBBIM CONPOTUBIICHHEM.

2. Teopus BKUI. Meton sddextuBHOrO nomns, ocHoBHoe coctosinrne monenu BKIL, mens B cnexrpe,
CIIEKTp AJIEMEHTApPHBIX BO3OYKICHUI.

buner 2

1. Kpurnueckas Temrieparypa, KpUTHYECKOE MarHUTHOE TIOJe, KPUTHYeCKHi Tok. Kakue ObiBaioT
cBepxnpoBoaHukd. Huskotemmneparypusie ceepxipoBogauku u BTCIL.

2. Teopus BKIII. Koneunsle TeMieparypbl, TEPMOAMHAMHYECKHE COOTHOIIEHHS, KpUTHYECKas
TeMIeparypa.

Buner 3

1. ®enomen Kymepa, »1eKTpoH-(QOHOHHOE B3aMMOJECWCTBHE M MPUPOJA DIEKTPOH-IIEKTPOHHOTO
TPUTSDKCHUSI.

2. BTCII: s u d Tuniet criapuBanus. [IceBnomiens.

buner 4
1. Ocobennoctu BTCII. Kpucrannuueckas pemerka BTCII, ann3oTponHbie cBepXIPOBOJHHUKH.
2. YpaBuenus [JI. Cesasb ¢ mogensio BKIL. OcHOBHBIE COOTHOIIEHUS MOJIENH. | paHUYHBIE YCIOBUSI.

burner 5

1. DHeprus rpaHulBbl pa3znena CBEPXIPOBOJHHK-HOpManbHbIM — Merayul.  Ilapamerp IJL
CBEPXIIPOBOJHUKHU IIEPBOTO U BTOPOIO Poza.

2. Dddexr JIxozedcona. TyHHENbHBINA TaMUIBTOHUAH, CTAIIMOHAPHBIN M HEeCTAllMOHAPHBIN 3P deKThI
Jlxo3edcona.

Kputepun onennBanus
Onenka ommuHo 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO § Oa/uIOB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

OHGHKa XOpouIo 7 0alIoB - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA HaA IPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYyYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MAaTCpuall, rpaMOTHO
1 IO CYHIECTBY HU3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OmeHka ymoOBIETBOPUTEIbHO 4 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIN,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOOUTCS B ycTHOW Qopme mo Owuineram. B kaxxgom Ouiere mnpencTaBieHO [Ba
TeopeTuueckux Bompoca. Ilpu nmpoBeneHnu sk3amena obydaroniemycs npenocrasisercs 30 MUHYT Ha
noaroroBky. Onpoc 00ydaromerocs: He JOJKEeH MPEBbIIaTh OHOTO ACTPOHOMHYECKOTO yaca.



