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AHHOTANMA

B nmanHOM Kypce caenaHa MOMBITKA OTPa3UTh COBPEMEHHOE COCTOSIHHE (M3UKHA CBEPXIPOBOAHUKOB. OH
COZIEPKUT OCHOBBI TEOPHM CBEPXIIPOBOAMMOCTH M CBEPXTEKY4ECTH, a TaKKe METOIbl TEOPETHYECKOTOo
ONKCAHUs PA3IMYHBIX TPOLECCOB B CBEPXIPOBOMAIIMX CTpyKTypax. Kypc sBusiercst yrniyOneHHBIM U
MpeAHAa3Ha4YeH ISl CTYACHTOB, CIICIIMATN3UPYIOIIUXCS B 00JIaCTH TEOPETUIECKON (PU3UKH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- OCBOGHHE CTyAeHTaMH (yHJaMEHTAIbHBIX 3HAaHUH B O00JMACTH COBpPEMEHHOW (QU3UKHU
CBEPXIIPOBOAMMOCTH, W3yYCHHE OCHOB TEOPUH M METOIOB TEOPETUYECKOTO OIMMCAHHS PA3TUYHBIX
IPOLIECCOB B CBEPXIPOBOMSIIMX CTPYKTYypax, a Takke MpuodOpereHne 0a30BBIX HABHIKOB
CaMOCTOSTEIIFHON HAay4YHO-UCCIIE0BATEIBCKOM PaboTHI.

33)13‘11/[ JAUCHUIIINHBI
° (I)OpMI/IpOBaHI/IC 0a30BBIX 3HAHUI B 00IaCTH TeOpeTH‘leCKOfI (I)I/I3I/IKI/I CBCPXIIPOBOANMOCTH,

. o0y4eHHE CTYICHTOB COBPEMEHHBIM METOJaM TEOPETUUYECKOTO OIMCAHHS Pa3IUYHBIX
CBEPXIPOBOAALINX CTPYKTYP U HaBbIKaM PELEHUsI COILyTCTBYIOIIMX 3a/1ay;

* (dopMHpOBaHHE TOAXOJOB K BBIIOJIHEHHUIO CTYICHTAMH HCCIIEAOBAaHUI B 00JIACTH TEOPETHUYECKOM
(U3MKH B paMKax BBIIYCKHBIX pa0OT Ha CTETIEHb MarucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

OIIK-1.1 NUmeeT npeacTaBiIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCHOHaTBHON e TEBHOCTH

OIIK-1 Criocoben ¢popMynupoBaTh LEIH U
3a/1a4¥ UCCIIEI0BaHMs1, BEIOMPATh KPUTECPHU
OLICHKH, BBISIBJIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.3 Brnameer cHCTEeMAaTHYECKMUMH 3HAHUSMHU IO
HAIpPaBJICHUIO JIESATEIBHOCTH; YIIIyOIICHHBIMUA 3HAHUSMH 110
BBIODaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MTPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadOT
10 IPEIJIOKEHHON TEME

OIIK-2.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIOJTHEHHOM
paboThI

OIIK-2.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUA B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI
3HAThb!



ypaBHeHus JIOHIOHOB;
0COOEHHOCTH TEPMOIMHAMHUKH CBEPXIIPOBOISIIETO MEPEX0/a;
OCHOBHBIC UJIEM MUKPOCKOITIYECKOH TEOPHUU CBEPXIPOBOMMOCTH;
KpuTepuil ceepxrekydectu Jlanaay;
poOHYIO BOJHOBYIO (DYHKIIMIO CBEPXITPOBOISILETO COCTOSHHUS;
SHEPTHIO U BOJIHOBYIO (DYHKIIMIO OCHOBHOT'O U TIEPBOT0 BO30YKICHHOTO COCTOSIHUS;
YHEPreTUYECKUH CIIEKTP CBEPXIPOBOTHHKOB;
TEMIIEPaTyPHYIO 3aBUCUMOCTb 3HEPTeTHUECKO LIeTH;
TEPMOIMHAMUKY CBEPXITPOBOIHUKOB,;
teoputo ['nu30ypra-Jlangay;
KBaHTOBAHUE MarHUTHOTO ITOTOKA;
CBEPXIIPOBOANMOCTB BTOPOT'O POJIA;
aHJPECBCKOE OTPAKCHUE;
3¢ eKT OIM30CTH B CBEPXIIPOBOHHUKAX;
TYHHEJIBHYIO IJIOTHOCTH COCTOSHHUM;
METO]] TYHHEJIbHOTO TaMIJIBTOHNAHA;
ypaBHeHus J[xo3edcona;
addext /xo3edcoHa B MATHUTHOM IIOJIE;
nepeMeHHbIH dpdext [xo3edcona u crynensku Llammpo;
BoiHbI Cuxapra u ctynenbku Ducke;
3apsi KBa3MYACTHUIIBI B CBEPXITPOBOIHUKE;
BHyTpeHHMI d3PdexT [ko3edcoHa B BBICOKOTEMITEPATYPHBIX CBEPXIPOBOTHUKAX;
TUIa3MEHHBIC OCHWUIALUH B JPKO3€()COHOBCKOM IEPEXoie.
YMETb:

3¢ ($eKTUBHO IPUMEHSTH BBIIICyKa3aHHbBIC 3HAHWS HA MPAKTHKE JUIS pelieHUs] PyHIaMEHTaIbHBIX U
MPUKIIAJHBIX HAYYHBIX 3a/1a4 B 00JIACTH COBPEMEHHOW TEOPETHUYECKOH (PU3UKH CBEPXIIPOBOAMMOCTH.
BJIaJIETh:

OCHOBHBIMHU MeToaamu Teopun BKII;
TEXHUKOW BBIYUCIICHUS MPOOHON BOJTHOBOW (DYHKIIMU CBEPXIPOBOJSIICTO COCTOSHUS;
TEXHUKOW BBIYMCIICHUSI PHEPTMU M BOJIHOBOW (DYHKIIMH OCHOBHOIO U TMEPBOTO BO30YKICHHOI'O
COCTOSTHMS;
TEXHUKOW BBIYUCIICHUS SHEPTETUYECKOTO CIIEKTPa CBEPXIPOBOAHUKOB;
TEXHUKOH pacuera TEMIIEpaTypHOM 3aBUCUMOCTH SHEPreTUUECKON 1IENH;
METO/IOM TYHHEJIbHOTO T'aMUJIBTOHUAHA;
MeTozioM onrcanus 3ddexra Jlxo3edcoHa B MArHUTHOM TIOJIE;
METO/IOM ONHCaHus nepeMeHHOro 3¢ dekT xo3edcona;
METOIOM omucaHus BHyTpeHHero 3¢dekr J[xozepcoHa B  BBICOKOTEMIIEPATYPHBIX
CBEPXIPOBOJAHUKAX.

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

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 BBenenune. Maxkpockonuyeckass TeOpHUs 1 3 3
CBEPXIIPOBOAUMOCTH.
) OCHOBHBIE HIEM  MHUKPOCKOIMYECKOH 1 3 3
TEOpHUH.
3 OcCHOBHOE COCTOSIHME€ M 3JIEMEHTapHbIC 1 3 3
BO30YKJICHUS B CBEPXIIPOBOJTHHUKAX.
4 DHepreTudecKkuit CIIEKTP | 3 3
CBEPXITPOBOIHUKOB.




5 CaepxmnpoBozsmast KOPPEISLHS u 1 3 3
MOBEPXHOCTHAS SHEPTHS.

6 Teopus 'mu3bypra-Jlangay. 1 3 3

7 TepmoauHamuKa CBEPXITPOBOJHUKOB 1 3 3
CBepXnpoBOAMMOCTE BTOPOTO POJA.

8 Db ekt 61M30CTH B CBEPXITPOBOTHUKAX. 1 3 3

9 CBepxnpoBOsIINe CTPYKTYPBHI. 1 3 3

10 |Metoxa TyHHETFHOTO FTAaMIJIBTOHHAHA. 1 3 3

1 CTpyKTypa CBEpXIPOBOJHHUK - H3OJSTOP 1 3 3
CBEPXIIPOBOIHUK.

12 Oddexkr [xozedpcoHa B MarHUTHOM 1 3 3
osne.

13 |Ilepemennsrii apdext [Ixo3edcona. 1 3 3
HepaBHOBecHass CBEPXNPOBOAMMOCTb U

14 N 1 3 3
BHyTpeHHHUI 3pdexT xo3edcona.

15  |CsepxrekyuecTs. 1 3 3

Hroro gacor 15 45 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. BBegenne. Makpockonuyeckasi TeOpusi CBEPXIPOBOAUMOCTH.
O011me cBOICTBa CBEPXIPOBOIHUKOB.
Makpockonudeckasl TeOpHUs CBEPXIIPOBOAUMOCTH. TepMomuHaMHuKa CBEPXIIPOBOISIIECTO IMEPEXOfa.
[IpomexyTouHoe cocTosiHue. YpaBHeHUs JIOHIOHOB.

2. OCHOBHBbIE UJIEU MUKPOCKOITUYECKON TEOPHUH.

OcHoBHBIE UeH MHKpOcKonndeckoi Teopun. Kpurepuii cepxrexyuectu. @OHOHHOE MPUTIKEHUE.
Kyneposckue napsl.

3. OCHOBHOE COCTOSIHHC U QJICMCHTAPHBIC B036Y)K,E[GHI/I${ B CBCPXIIPOBOJHUKAX.

OCHOBHOE COCTOSIHME M 3JIEMEHTapHbIe BO30Y)KICHHS B CBEpXNPOBOAHMKAX. Bribop mnpoOHOMH
BOJTHOBOH (pyHKIIMHU. DHEPTHs OCHOBHOTO cOCTOsIHUSA. [IepBoe BO30yKICHHOE COCTOSHHE.

4. DHepreTUYECKHi CIEKTP CBEPXIIPOBOAHUKOB.

DHepreTHYeCcKHii CIIEKTP CBEPXIIPOBOAHUKOB. TeMneparypHas 3aBUCHMOCTb SHEPreTHUECKO HIEH.
5. CBepXxIpoBOAsIIas KOPPEISIUs ¥ TOBEPXHOCTHAS SHEPTHSL.

CaepxnpoBozsiiast KOppesius U MOBEepXHOCTHAs YHeprus. J[Ba poaa CBEpXIIPOBOAHUKOB.

6. Teopus ['un30ypra-Jlannay.

BoeBog ypaBuenuit ['mn30yprallanmay. IloBepxHOCTHash 3Heprusi Ha TpaHHIE HOPMAIbLHOW U
cBepxnpoBoasaiei (a3. KBaHToBaHNE MarHUTHOTO MTOTOKA

7. TepMOI[I/IHaMI/IKa CBCPXIPOBOAHHUKOB CBGpXHpOBOI[I/IMOCTB BTOpPOI0O poaa.




TepMmonrHamMuKa CBEPXIIPOBOJHUKOB.
CBepxmpoBOAUMOCTH BTOpOro poaa. Buxpu B cBepxnpoBogaukax. [lone onnnounoro Buxps. [lepsoe

KpUTHUEecKoe nojie. Bzaumonelicteue Buxpeil. Bropoe kputuueckoe noe.
8. DddekT 01M30CTH B CBEPXITPOBOIHHUKAX.

OddexT 61u30CTH B CBEPXIPOBOTHUKAX. AHIIPEEBCKOE OTPAKCHHE.

9. CBepXIpoBOsILNE CTPYKTYPHI.

CeepxnpoBofsie CTPyKTypbl. OpHOYaCTMYHOE TyHHENWpOBaHWE. [yHHEIbHas IUIOTHOCTh
COCTOSIHUIA.

10. MeTton TYHHETBHOTO TaMIJIBTOHHAHA.
Meron TyHHENBHOrO raMuiIbTOHUaHa. [Ipumepsl 3axay.
11. CtpykTypa CBEpXIPOBOIHUK - H30JSATOP CBEPXITPOBOIHHUK.

CTpyKTypa CBEpXIIPOBOIHHUK - H30JSATOP-CBEPXIPOBOMHHUK. TyHHETHMpPOBAaHHE KYIEPOBCKUX TMap.
Ypasuenus Jxo3edcona.

12. Bddexr [Ixo3edcoHa B MATHUTHOM TIOJIE.
Oddexr Jxo3edcora B MAarHUTHOM TIOJIE.
13. Ilepemennsrii a3 dext [[xo3edcona.

[lepemennsiii a¢dexr Ixozedpcona. Crynenvku Lllamupo. Bomuer B [)k03e()COHOBCKOM KOHTaKTe.
Bonubr Chuxapra. Crynenbku Oucke.

14. HepaBHOBecHasi CBepXIIPOBOIUMOCTh U BHYTpeHHUH ekt Jxo3edcona.

HepaBHOBecHasi CBEpXIIPOBOAMMOCTb. 3apsiJi KBa3W4YacTHIBI B CBEPXIPOBOAHMKE. Paszbasanc
3aCeICHHOCTEH BETBEH CIIEKTpa JJIEMEHTapHbl BO3OYXICHHH | DIIEKTpUYECKOE Tojle B
CBEPXIPOBOIHUKAX. BuyTtpennunit  addexr  kozedcona B BBICOKOTEMITEPATyPHBIX
CBEpXIPOBOIHUKAX. [lIa3MeHHbIE OCHMULIIMH B JHKO3e(COHOBCKOM KOHTakTe. MHIyKTHBHas WU
€MKOCTHAs CBSI3b B CHCTEME JPKO3€()COHOBCKUX KOHTAKTOB.

15. CBepxTeky4ecTb.

OneMeHTapHbIe BO30YXICHHsI B KBAHTOBOM 003e-KUAKOCTH. CBepXTeKyuecTh. DOHOHBI B JKUAKOCTH.
BBIpOKJICHHBIM TMOYTH HJIeaNbHbIH 0o3e-ra3. BomHoBas ¢yHKnus KoHAeHcara. TemmeparypHas
3aBHCHUMOCTD IUIOTHOCTH KOHJleHcara. [loBeneHne cBepxTeKyyei mioTHOCTH BOMM3u \lambda-Toukw.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMa)

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. OcHoBbl Teopun MetaimoB [Tekct] : [yue6. mocobue s By3oB] / A. A. AOpUKOCOB .— 2-€ U3l.,
Jom. v ucop. — M. : @usmariut, 2009, 2010 .— 600 c.

2. Beenenue B ¢pusuky cBepxnpoBogaukoB [ Tekcr]/B. B. llmuar, -M., MITHMO, 2000

3. Beenenue B cBepxmpooaumocTh [Tekcr] = Introduction to superconductivity/M. Tunakxam , -M.,
Arommspaar, 1980

4. J. B. Ketterson, S. N. Song. Superconductivity. Cambridge: Cambridge University Press, 1999.

JomnonHurensHas aureparypa

1. Teopernueckas usuka [Tekcr] : B 10 T. T. 9, U. 2 : Craructuueckas ¢pusuka. Teopus
KOHJICHCUPOBaHHOTO COCTOSTHUS : yue0. mocoowue aist By3oB / JI. JI. Jlangay, E. M. JIuduwn .— M. :
®uzmatiut, 2000-2005 .— 496 c.

2. CepxmpoBoauMocTs MeTamuioB U ciuiaBoB [ Texct)/I1. [le XKen , mep. ¢ aarn. A. U. Pycunosa , -M.,
Mup, 1968

3. Beenenue B HanorexHonoruio [ Texct]/H. Kobasicu , -M., BUHOM. JIa0. 3nanuii, 2005

4. Benenne B IMHAMUKY JKk03e(dcoHOBCKUX TiepexonoB [Tekcr], moHorpadus/K. K. Jluxapes, -M.,
Hayka, 1985

5. B. JI. 'mu30ypr. O cBepxnpoBoauMocTu U ceepxTekyuyect. PusMarJlut, 2005, 228 cTp.

6. T. van Duzer, C, W. Turner. Principles of Superconductive Devices and Circuits. New York:
Elsevier, 1981.

7. A.Bapone, Jlx.ITatepro. dddekr Ixozedcona. Guzmnka u npumenenns. M: Mup, 1984

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxonumoe nporpammuoe obecniedenne Adobe Acrobat Reader.

Obecrieuenue caMOCTOSTETLHON paOOTHI: JIOCTYI K OMOMMOTEKe U 6a3aM JJAaHHBIX 110 )KypHaJIaMm
Teopernueckas u matemarnueckas ¢pusuka, KITD, [Tucema B dKOTD, Lecture Notes in Physics,
SUST, Physics ReviewLetters, Physics Review B Physics Reports, Physical Review E, Reviews of
Modern Physics, Physica C.

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

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B Ppe3YyabTaTeC U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUITIINHBI,
YMETh IPUMCHATDH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;

— pelnieHue 3a/1ad, MpeiaracMbIX CTyJICHTaM Ha 3aHITHSX;

— MOJITOTOBKY K BBITIOJHEHUIO 3aJ]aHUi TIPOMEXYTOYHOH aTTeCcTallnu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JUCITUILIUHEL

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepualna, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYINHEHWH W3yYCHUsS OTIEIBHBIX TEM, BOIPOCOB, CJIEMyeT OOpaIiarhCs 3a KOHCYJIbTAIMSAMH K
MPETIoIaBaTeINo.



Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH
npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
Kypc: 1
kBaTuuKkanus: MarucTp

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

PaszpatGoTunk: O0.M. IllykpuHoB, 1-p $u3.-MaT. HayK, CTAPIINKA HAyYHBIA COTPYIHHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Cnocoben (hopMynupoBarh eI U
3aj1a4M MCCIICA0BAHNUS, BEIOUPATh KPUTEPUH
OLICHKH, BBISIBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.3 Biageer cHCTEMAaTHYECKMMM 3HAHUAMH 110
HaTPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSIMHU I10
BBIOPAaHHOW  HANpPaBIEHHOCTH TOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU TMIPOBECHUSI HAYYHO- MCCIIEOBATEILCKUX paboOT
10 IPEAJIOKEHHON TeME

OIIK-2 CriocobeH npuMeHSITh COBpEMEHHBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BBEINOIHEHHON
pabotbl

OIIK-2.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOTYKTOB

OIIK-2.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «CBerHpOBO,I[I/IMOCTL " CBCPXTCKYUCCTbH» O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HATh:
ypaBHeHUs JIOHJOHOB;

0COOEHHOCTH TEPMOIUHAMHUKY CBEPXIIPOBOISIIETO TIEPEX0/Ia;
OCHOBHBIE U1 MUKPOCKOITMUYECKOM TEOPUU CBEPXIPOBOJUMOCTH;

KpUTEpHi cBepXxTeKydecTH Jlanaay;

MPOOHYIO BOJHOBYIO (DYHKIIHIO CBEPXIIPOBOJISIIETO COCTOSHHS

SHEPTHUIO0 U BOJHOBYIO (DYHKIIMIO OCHOBHOT'O U TIEPBOTO BO30YKICHHOTO COCTOSIHUS;
OHEPreTHYECKHUH CIIEKTP CBEPXITPOBOTHHUKOB;

TEMIIEPaTYPHYIO 3aBUCHMOCTh SHEPTeTUUECKOM LIEIIH;

TEPMOJIMHAMUKY CBEPXIIPOBOIHUKOB;
teoputo [ 'un3bypra-Jlanaay;
KBaHTOBAaHUE MarHUTHOIO IIOTOKA;
CBEPXIIPOBOANMOCTH BTOPOTO POJa;
aHZIPEEBCKOE OTPAKEHUE;

3¢ dexT OIM30CTH B CBEPXIIPOBOAHHUKAX;

TYHHEJIbHYIO IUIOTHOCTb COCTOSTHH;
METO]] TYHHEJbHOTO TaMUIITOHNAHA;
ypaBHeHus Jxo3edcona;

saddext [Jxo3edcona B MArHUTHOM II0OJIE;
nepeMeHHbIH 3¢ dekr [xozedcona u crynenpku [lamupo;

BonHbl Cuxapra u crynenbku Ducke;

3apsii KBa3U4acTULbl B CBEPXIIPOBOIAHUKE;
BHyTpeHHHI 3pdexT [ko3edcoHa B BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOAHUKAX;
IUIa3MEHHBIE OCHWUIALUH B 15K03€()COHOBCKOM ITEPEXOJIe.

yMeThb:

3¢ PEeKTUBHO NPUMEHATH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE AT peleHns GyHIaMEeHTaIbHBIX U
MPUKIIAAHBIX HAyYHBIX 3a/1a4 B 00JIACTH COBPEMEHHOM TeOpeTHUECKON (PU3NKU CBEPXIPOBOAUMOCTH.

BJaJeTh:




(0)

CHOBHBIMH MeTofamu Teopun BKIII;

TEXHUKOW BBIYUCIICHUS MPOOHON BOJTHOBOW (DYHKIIMU CBEPXIPOBOJISIICTO COCTOSTHUS;

co

TEXHUKON BBIYHCIICHUS DHEPTUU U BOJHOBOW (PYHKIIMA OCHOBHOTO WM TIEPBOTO BO30YXKIESHHOTO
CTOSTHUSI;

TEXHHUKOW BBIYHCICHUS YHEPTETHYESCKOTO CIIEKTPa CBEPXIPOBOTHHUKOB;
TEXHUKOH pacuera TEMIIEpaTypPHOM 3aBUCUMOCTH SHEPreTUUECKOU 1IETH;
METOJIOM TYHHEIbHOTO TaMIJITOHNAHA;

MeTozioM onrcanus 3¢dexra Jlxo3edcoHa B MArHUTHOM TIOJIE;

METO/IOM ONHCaHus nepeMeHHOro 3¢ dexT xo3edcona;

METOIOM omucaHus BHyTpeHHero 3¢dekr J[xozepcoHa B  BBICOKOTEMIIEPATYPHBIX

CBCPXHIPOBOAHUKAX.

3. Ilepeu

€Hb TUIOBBIX (IPUMEPHBbIX) BONMPOCOB, 3aJaHU, TeM JIfl IOATOTOBKH K TEKYILlIeMY KOHTPOJIIO

He npexycmotpeHo.

4. Ilepeu

€Hb THIOBBIX (IPHUMEPHBIX) BONPOCOB M TeM JJIsl POBEICHUsI POMEKYTOYHOM aTTeCTAlNHU

o0y4yarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB VIS CAA4YM SK3aMeHa B 9-0M ceMecTpe:
. O0mue cBoicTBa CBEPXIIPOBOAHUKOB.
. Makpockonuieckas TEOpHsI CBEpXIIPOBOIUMOCTH.
. TepMonmHamMuKa CBEpXIIPOBOSIILETO [1EPEXO/a.
IIpoMexyTOUHOE COCTOSIHUE.

. OCHOBHBIE HJIeMl MUKPOCKOIIMYECKOH TEOPHUH.
. Kputepuii cBepxTekydecTH.

1
2
3
4
5. YpaBueHnus JIOHIOHOB.
6
7
8. ®onoHHOE npuUTsKEeHne. KynepoBckue napebl.
9

. OCHOBHOE COCTOSIHHME W DIIEMEHTAapHBIE BO3OYXKICHHS B CBEPXIPOBOJHHMKAX. BbIOOp mpoOHOM

BOJIHOBOH (DYHKIMH.

10. DHeprus ocHOBHOTO cocTosiHus. [lepBoe BO30yKAEHHOE COCTOSIHHE.

11. DHepreTHyecKuil CIEKTP CBEPXITPOBOJHUKOB.

12. TemniepatypHas 3aBUCIMOCTb S3HEPI€TUYECKOH IIIEIH.

13. TepmoarHaMHKa CBEPXIIPOBOJHUKOB.

14. CepxnpoBoasiiasi KOppeJsus 1 TOBEPXHOCTHAsS 3Heprus. J[Ba poga cBepXIpOBOJHHUKOB.
15. Teopus ['un3Oypra-Jlannay.

16. BriBon ypasuenuit [ un3Oypra-Jlangay.

17. TloBepxHOCTHAsI SHEPTHsI HA TPAHULIE HOPMAJIBHON U CBEPXIPOBOASIICH (a3.

18. KBaHTOBaHNE MarHUTHOTO IIOTOKA.

19. CBepXmpoBOJUMOCTH BTOPOTO POJIa.

20. Buxpu B cBepxnpoBogHukax. [lone oqunounoro Buxps. IlepBoe kputnyeckoe mnoue.
21. B3aumogeiictBue Buxpeil. Bropoe kputudeckoe mnose.

22. DddexT 011U30CTH B CBEPXITPOBOJHHUKAX.

23. AHapeeBCcKOE OTpaKEHUE.

24. CepxnpoBoasiye cTpykTypbl. OJHOYaCTHYHOE TYHHEIUPOBAHUE.

25. TyHHenbHas TUIOTHOCTh COCTOSTHUM.

26. MeTon TYHHENTBHOIO FaMIJIBTOHHAHA.

27. CTpyKTypa CBEepXIPOBOIHUK-U3O0JISATOP CBEPXIPOBOAHUK. TyHHEIMPOBaHUE KYTIEPOBCKUX Map.
28. Ypasuenus Jxo3edcona.

29. Dddexr JIxo3edcona B MArHUTHOM TIOJIE.

30. Ilepemennsrii a3 dext [[xo3edcona.

31. Crynensku Hlanmpo.

32. Bonnsl B [I)k03e()COHOBCKOM KOHTAKTE.

33. Bonnsl Chuxapra.

34. Crynienpku Ducke.

35. HepaBHOBecHas cCBEpXIIPOBOAUMOCTE. 3aps/] KBa3UUACTHUIIBI B CBEPXIIPOBOJHUKE.



36. Pazbananc 3aceneHHOCTEN BETBEH CIIEKTpa dIIEMEHTAapHBI BO30YXICHUIN H AIIEKTPHUYECKOE TIONE B
CBEPXITPOBOHHKAX.

37. Buytpennuii a¢gdexr Jxo3edhcoHa B BRBICOKOTEMIIEPATYPHBIX CBEPXITPOBOTHHUKAX.
38. Iita3mMeHHbIe OCIIIUISINY B JKO3E(COHOBCKOM KOHTAKTE.

39. UaaykTUBHAS ¥ eMKOCTHASI CBSI3b B CUCTEME JKO3€()COHOBCKIX KOHTAKTOB.

40. DnemeHTapHBIE BO30YKICHHSI B KBAHTOBOW 003€-)KUIKOCTH.

41. CBepXTEKy4eCTb.

42 . ®OHOHEI B JKMIKOCTH.

43. BeIpoxKICHHBIH ITOYTH UACATBHEIN 003¢e-Ta3.

44. BonHoBasi pyHKIUS KOHAEHCATA.

45. TemnepaTypHas 3aBUCUMOCTb IUIOTHOCTU KOHJCHCATA.

46. IloBeneHne cBepxTeKyUdeH TUIOTHOCTH BONM3H \lambda-Touxwu.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer 1.

1. O6ume cBOICTBa CBEPXIPOBOIHUKOB.

2. CepxmpoBoasiue CTpyKTypsl. OQHOYACTUYHOE TYHHEINPOBaHNUE.
buer 2.

1. Makpockon4eckas TeOpHysi CBEPXIIPOBOANMOCTH.

2. TyHHenbHAas IIIOTHOCTh COCTOSTHUM.

Kputepun onennBanus

OOyuatomieMycsi CTaBUTCS OLIEHKa B COOTBETCTBUM C IPOJEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKH;
OLICHUBaHHE TPOU3BOIUTCS HA YCMOTPEHHMS D3K3aMEHAaTopa B COOTBETCTBHH C OCOOEHHOCTSIMH
JUCLUIUIMHBI U CIIEAYIOUIMMHU KPUTEPUSIMHU:

Onenka "ommuno" (10 Ganmos) BBICTABIISIETCSI  CTY[IEHTY, II0Ka3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYeOHOHM MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormnmmuno" (8 0aioB) BBICTABJISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh UX Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOUYETAMU.

Onenka "xopomo" (7 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTH MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 OammoB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HaeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh MOJy4YECHHbIC 3HAHUs Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 334 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynosneTBopuTedbHO" (4 Oanna) BBICTABISIETCA CTYIEHTY, IIOKa3aBHIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpamMMbl, HEOOXOJUMBIE IS JalbHEHIero ooyueHus, 1
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynoBnerBoputensHO" (3 Gajuia) BBICTABISETCS CTYACHTY, ITOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH MporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



Omnenka "HEyJOBIETBOpUTENBHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
YacTH OCHOBHOTO COJEPXKaHUS Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bopMyIHPOBKaX OCHOBHBIX IPUHIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
THUIIOBBIX 33]1a4.

Onenka "HeynosierBoputenbHo" (1 0ami) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX

0a30BBLIX MOHATUH JUCHUIIIIMHBI U BOO6H_IG HC HMMCCT HABBIKOB PCHICHUSA THUIIOBBIX MPAKTHUYCCKUX
3aJga4.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu mpoBeneHUH OLIEHMBAHUS 3HAHUI OOy4aromeMycs MpPEJIOCTABISIETCS BpeMsl Ha TOATOTOBKY Ha
ycMOTpeHue sk3aMmeHaropa. Ompoc oOyuaromerocs mo OWiIeTy Ha YCTHOM JK3aMEHEe He JIO0JDKEH
NPEBBIIIATH OJHOTO ACTPOHOMHUYECKOTO 4aca. OICHUBAHWE 3HAHWH MPOHU3BOIUTCS B COOTBETCTBUH C
BBILIIEYKAa3aHHBIMH KPUTEPUSMH B COOTBETCTBUH C COEPKAHUEM AUCIUITIIHHBL.



