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AHHOTANMA
B nmaHHOM Kypce cpaenaHa TOIBITKA OTPA3UTh COBPEMEHHOE COCTOSHUE (DM3WKU CBEPXIPOBOMHUKOB. OH
COJIEP’KUT OCHOBBI TEOPHHM CBEPXIPOBOJMMOCTH U CBEPXTEKYy4ECTH, a TaKXE METOAbl TEOPETHYECKOTO
OMHCAHMs Pa3IMYHBIX TIPOIECCOB B CBEPXIPOBOMAIUX CTpyKTypax. Kypc sBisercs yrimyONeHHBIM U

MpeAHAa3Ha4YeH ISl CTYACHTOB, CIICIIMATN3UPYIOIIUXCS B 00JIaCTH TEOPETUIECKON (PU3UKH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- OCBOCHHE CTyACHTaMH

(dyHIaMEeHTaTbHBIX

3HaHUH B OONIACTH COBPEMEHHOW  (U3HKH

CBCPXIPOBOAUMOCTH, HU3YUCHUC OCHOB TCOPUHU U MCTOHAOB TCOPCTHUYCCKOIO OIIMCAHHA Pa3JIMYHbIX

MPOLIECCOB B  CBEPXIPOBOISIINX

CTPYKTYpax,

a Takke mpuoOpeTeHre O0a30BBIX HABBIKOB

CaMOCTOSTCIIbHOU Hay‘iHO-HCCHGI[OBaTCHLCKOﬁ pa6OTBI.

33]13‘[1/[ JAUCHUIIINHBI

° (I)OpMI/IpOBaHI/IC 0a30BBIX 3HAHUI B 00IaCTH TeOpeTH‘leCKOﬁ (I)I/I3I/IKI/I CBCPXIIPOBOANMOCTH,

. o0y4YeHHE CTYIEHTOB COBPEMEHHBIM METOJaM TEOPETUUYECKOTO OIMCAHHUS Pa3IUYHbIX
CBEPXIPOBOAALINX CTPYKTYP U HaBbIKaM PELEHUsI COILyTCTBYIOIIMX 3a/1ay;

* (hopMHpOBaHME MOAXOIOB K BBITOJHEHUIO CTyAEHTaMU HCCIEIOBAaHUH B OOJACTH 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

YK-6 Criocoben onpeiessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3a1a4ui COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHUS,  ONPEACISITH U
peaTn30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
CcOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO ACATCILHOCTH, COOTHOCHUT IICJIH,
CIIOCOOBI W CPEJACTBA BBITIOJIHCHUS JEATEIBHOCTH C €&

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

pe3ynbTaraMu
OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

HAay4YHbIC 3HAHU B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHOU e TEBHOCTH

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

OIIK-4.2 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




ypaBHeHus JIOHIOHOB;

0COOCHHOCTH TEPMOJHMHAMHKH CBEPXIIPOBOASAIIETO NEPEXOAA;
OCHOBHBIC HJIeH MUKPOCKOITHYECKOH TEOPUH CBEPXIIPOBOAMMOCTH;
KpuTepuil ceepxrekydectu Jlanaay;

poOHYIO BOJTHOBYIO (DYHKIIMIO CBEPXITPOBOISILETO COCTOSHHUS;
SHEPTUIO U BOJIHOBYIO (DYHKIIMIO OCHOBHOT'O U TIEPBOT0 BO30YKICHHOTO COCTOSIHUS;
YHEPreTUYCeCKUI CIIEKTP CBEPXIPOBOIHHKOB;

TEMIIEPaTyPHYIO 3aBUCHMOCTb SHEPIeTHUECKO LIeTIH;
TEPMOMHAMUKY CBEPXIIPOBOIHUKOB;

teoputo ['uu30ypra-Jlangay;

KBaHTOBAHUE MarHUTHOTO ITOTOKA;

CBEPXIIPOBOAUMOCTH BTOPOTO POJa;

aHJPEEBCKOE OTPAKCHUE;

3¢ deKT OIM30CTH B CBEPXITPOBOHHUKAX;

TYHHEJIbHYIO IIOTHOCTH COCTOSTHH;

METO]] TYHHEJIbHOTO TAMUJIBTOHNAHA;

ypaBHeHus Jxo3edcona;

addext /xo3edhcoHa B MArHUTHOM TIOJIE;

nepeMeHHbIN 3¢ dexr xo3edcona u crynensku Lllanupo;

BoiHbI Cuxapra u cTyneHbku Pucke;

3apsi]| KBa3MYaCTHUIIBI B CBEPXITPOBOIHUKE;

BHyTpeHHUI 3P dexT /[ko3edcoHa B BBICOKOTEMITEPATYPHBIX CBEPXIIPOBOIHUKAX;
TUTa3MEHHBIC OCHWUIALUH B JPKO3¢()COHOBCKOM IEPEXoie.

I I e v

YMETB:
[0 3¢ ¢eKTUBHO NPUMEHSTH BbIIICyKa3aHHbIC 3HAHUS HA MPAKTHKE IS pelleHus] QyHAaMEHTaIbHBIX U
MPUKIIAJHBIX HAYYHBIX 3a/1a4 B 00JIACTH COBPEMEHHOW TEOPETHUYECKOH (PU3UKH CBEPXIIPOBOAMMOCTH.
BJIaJIETh:

[1 ocHoBHBIMH MeTogamu Teopun BKIII;
[J TEXHHKOW BBIYMCIICHUS TIPOOHOM BOITHOBOH (PYHKIIMH CBEPXIIPOBOISIIETO COCTOSHHS,
[J  TEXHUKOW BBIYMCIICHUS! PHEPTUU U BOJIHOBOW (PYHKIMM OCHOBHOTO M IEPBOTr0 BO30YXKIEHHOTO
COCTOSTHMS;
TEXHUKOW BBIYUCIICHUS SHEPTETUYECKOTO CIIEKTPa CBEPXIIPOBOAHUKOB;
TEXHUKOH pacuera TeMIIEpaTypHOM 3aBUCUMOCTH SHEPreTUUECKOU LIETIH;
METO/IOM TYHHEJIbHOTO T'aMUJIBTOHUAHA;
MeTozioM onricanus 3ddexra Jlxo3edcoHa B MArHUTHOM TIOJIC;
METO/IOM ONHCaHus iepeMeHHOTo 3 dekT [xo3edcona;
METOJIOM ONHCaHusi BHyTpeHHero sddekt Jko3zedcoHa B  BBHICOKOTEMIIEPATYPHBIX
CBEPXIPOBOJAHUKAX.

I B

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 KOPPEIALHS " 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 [xozedhcona B MarHUTHOM 1 3 3
osne.

13 |Ilepemennsrii apdext [Ixo3edcona. 1 3 3
HepaBHOBecHass CBEPXIPOBOAUMOCTh 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.
Makpockonudeckas TEOpHUsS CBEPXIIPOBOAUMOCTH. TepMonuHamMMKa CBEPXIIPOBOISIIECIO IMEPEXOfa.
[IpomexyTouHoe cocTosiHue. YpaBHeHUs JIOHIOHOB.

2. OCHOBHBbIE UJIEU MUKPOCKOITUYECKON TEOPHUH.

OcHoBHBIE UJEN MHKpOCKONu4ecKkoi Teopuu. Kpurepuit cBepxrexkyuectu. @OHOHHOE MPUTKEHUE.
Kyneposckue napsl.

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

OCHOBHOE COCTOSIHME M DJEMEHTapHble BO30YKIEHHS B CBEPXIPOBOAHMKAX. Bwibop mnpoOHOI
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.

BeBon ypaBHenuii ['mn3Oyprallanmay. [loBepxHOCTHasi 3HEprus Ha TpaHHUIE HOPMAIBHOU W
cBepxnpoBoasaiei (a3. KBaHToBaHNE MarHUTHOTO MTOTOKA

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



TepMmonrHamMuKa CBEPXIIPOBOJHUKOB.
CBepxmnpoBOAUMOCTH BTOpPOTO poaa. Buxpu B cBepxmpoBoanukax. [lome onunounoro 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 CBEpXIIPOBOAHUK - H30JIATOP-CBEPXIPOBOAHUK. TyHHEIUPOBAHUE KYMEPOBCKHX Iap.
Ypasuenus Jxo3edcona.

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

[lepemennsiii 3¢ dexr Ixozedcona. Crynenvku Illamupo. Bomuer B [[x03€()COHOBCKOM KOHTaKTe.
Bonubr Chuxapra. Crynenbku Oucke.

14. HepaBHOBecHasi CBepXIIPOBOIUMOCTh U BHYTpeHHUH ekt Jxo3edcona.

HepaBHOBecHasi CBEpXIPOBOIMMOCTb. 3aps] KBa3WYaCTUIIBI B CBEPXIPOBOAHMKE. PazbanaHc
3aCeICHHOCTEH BETBEH CIIEKTpa JJIEMEHTapHBI BO30YKICHMH W  JJIEKTPUYECKOE I0Jie B
CBEPXIPOBOIHUKAX. BuyTtpennunit  adpdexr  /kozedcoHa B BBICOKOTEMIIEPATYPHBIX
CBEpXIIPOBOIHUKAX. [lIa3MeHHbIE OCHWUIALIUN B JHKO3C(COHOBCKOM KOHTakTe. VHIyKTWBHas H
€MKOCTHAs CBSI3b B CHCTEME JPKO3€()COHOBCKUX KOHTAKTOB.

15. CBepxTeky4ecTb.

DneMeHTapHbIe BO30YKICHHUS B KBAHTOBOM 003e-KUAKOCTH. CBepXTeKyuecTb. DOHOHBI B JKUAKOCTH.
BBIpoKJIcHHBIM MMOYTH WIeanbHbI 0o03e-ra3. BomHoBas ¢(yHkums koHzeHcara. TemmneparTypHas
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, M3y4yalOM{d AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIIIMHBI CTYACHT AOJIKEH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3YUCHHS,;

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

— MOJITOTOBKY K BBITIOJHEHUIO 3aJ]aHUi TIPOMEXYTOYHOH aTTeCcTallnu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL

Baxno ILOGI/ITLCH IOHHMMAaHUs MU3y4acMOIro Marepuajia, a HE MEXaHHYCCKOTO €ro 3alilOMHHAHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUA OTACJIBbHBIX TEM, BOIIPOCOB, CJICAYCT O6paH.[aTBC$I 3a KOHCYJIbTALlUSAMU K
IpernoaaBareiito.



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



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
kadeapa QyHIaMEHTATBHBIX U IPUKIAAHBIX Ipo0ieM GU3NKH MUKPOMHpPA
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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

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAYyK

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOH JIeSTENLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKE (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJpTara v IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrocobeH TpuUMEHSTh 3HaHWST B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAYK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

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

3HATh:
ypaBHeHHUs1 JIOHIOHOB;

N I o s

yMeThb:

0COOCHHOCTH TEPMOJMHAMHKH CBEPXITPOBOASIICTO ITEPEXOAA;
OCHOBHBIC UJICH MUKPOCKOIINYECKOH TEOPHH CBEPXITPOBOIMUMOCTH;
KpHuTepuil cBepxTeKydectu Jlannay;

MPOOHYIO BOJTHOBYIO (DYHKIIHIO CBEPXIIPOBOJISIIETO COCTOSHHS,

OHCPIUI0 U BOJIHOBYIO (I)YHKL[I/IIO OCHOBHOTI'O 1 ICPBOTO B036Y)KIL6HHOFO COCTOsSHHA,

SHEPreTHYECKUi CIIEKTP CBEPXIPOBOIHHUKOB;
TEMIIEPaTYPHYIO 3aBUCHMOCTb JHEPTeTUUECKOH LICIIH;
TEePMOIMHAMUKY CBEPXIIPOBOAHUKOB,;

teoputo I 'nu3bypra-Jlangay;

KBaHTOBAHUE MarHUTHOTO ITOTOKA;

CBEPXIIPOBOIUMOCTH BTOPOTO POJIa;

aHJPEEBCKOE OTPAXKEHUE;

3¢ ekt OIM30CTH B CBEPXITPOBOIHHKAX;

TYHHEJIbHYIO IIJIOTHOCTh COCTOSTHUH;

METO]] TYHHEJIbHOTO TaMUIIBTOHUAHA;

ypaBueHwus Jxo3edcoHna;

s dext Ixo3edcona B MArHUTHOM TIOJIE;

nepeMeHHbIH 3¢ dexr [xozedcona u crynenpku Ilamupo;
BoiHbI Cuxapra u cryneHbku ducke;

3apsi] KBa3MYACTHUIIBI B CBEPXIIPOBOIHUKE;

BHyTpeHHHI 2 dekt /xo3edcona B BEICOKOTEMIIEpaTypPHBIX CBEPXIPOBOTHHKAX;
IUIa3MEHHBIE OCHWUIALUH B 1K03€()COHOBCKOM IIEPEXOJIe.



[l 3¢¢hexTHBHO MPUMEHSITH BBILIEYyKa3aHHBIC 3HAHUS HA MPAKTHUKE JUIS pelIeHns] pyHIaMEHTAIbHBIX U
NPUKIaJHBIX HAYYHBIX 3a/1a4 B 00JIACTH COBPEMEHHOW TEOPETHYCCKOM (PU3UKH CBEPXIIPOBOAMMOCTH.
BJIA/IETh:
[l ocHoBHbIMH MeTogamu Teopun BKILI;
[] TeXHHKOW BBIYHCICHUS MPOOHOW BOIHOBOM (DYHKIIUH CBEPXIIPOBOASIICTO COCTOSIHUS;
[l TeXHMKOW BBIYMCIIEHUS SHEPTUU M BOJHOBOW (YHKIIMM OCHOBHOTO M ITIEPBOTIO BO30YXIEHHOTO
COCTOSTHHS;
TEXHHUKOW BBIYMCIICHUS SHEPTETHYECKOTO CIIEKTPa CBEPXIIPOBOIHUKOB;
TEXHUKOH pacueTa TeMIIepaTypHOH 3aBHCUMOCTH YHEPTeTUIECKOM IIIEITH;
METOJIOM TYHHEJIbHOTO TaMIJIBTOHNAHA;
MeTonoM onrcanus dpdekra JHkozedcona B MarHUTHOM TOJIE;
METOJIOM OTIMCaHus iepeMeHHOT0 Y dekT Jxo3edcona;
METOJIOM omucaHus BHyTpeHHero dddexr JIxo3zedcoHa B  BBICOKOTEMIIEpaTypPHBIX
CBEpXIIPOBOIHUKAX.

N I A

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BONPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
He npenycmorpeno.

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB LIS CIa4H SK3aMeHa B 9-0M cemecTpe:
. Ob1me cBoicTBa CBEPXIPOBOIHUKOB.
. Makpockonueckasi TEOpHsi CBEPXIPOBOIUMOCTH.
. TepmonHaMuKka cBEpXIPOBOISIIETO TIEPEXO/Ia.
IIpoMeskyTOUHOE COCTOSIHUE.

1

2

3

4

5. YpaBuenust JIoHJOHOB.
6. OCHOBHBIC U/IEN MUKPOCKOITUYECKON TEOPHH.
7. Kputepuii CBepXTEKy4ECTH.

8. ®oHOHHOE NMpUTsKEeHNE. KynepoBckue nmapsl.
9

. OCHOBHOE COCTOSIHME M DJIEMEHTAapHbIC BO3OYKICHUS B CBEPXIPOBOJAHMKAX. BriOop mpoOHOMI
BOJTHOBOU (DYHKITHH.

10. DHeprus ocHOBHOTO cocTosiHus. [lepBoe BO30YyKIEHHOE COCTOSIHHE.

11. DHepreTHUECKHil CIEKTP CBEPXIIPOBOAHHUKOB.

12. TemmneparypHast 3aBUCIMOCTb SHEPTreTHUECKOH IIIEITH.

13. TepmoarHaMuKa CBEpXIPOBOTHUKOB.

14. CBepXxmpoBoOsIIast KOPPENSIHS U MOBEPXHOCTHAs 3Heprus. [[Ba pora CBEpXIIPOBOAHHUKOB.
15. Teopus ['mn30ypra-Jlanmay.

16. BriBon ypasaenuit ['mn30ypra-Jlanmay.

17. TToBepxHOCTHAsI SHEPTHSI HA TPAHHIIE HOPMAaJIbHOU M CBEPXIPOBOASIIEH (a3.

18. KBaHTOBaHKHE MarHUTHOTO IIOTOKA.

19. CBepXmpoBOJUMOCTH BTOPOTO POJIa.

20. Buxpu B cBepxnpoBoguukax. [lone oqunounoro Buxps. [lepBoe kputnyeckoe moue.
21. Bzaumogeiicteue Buxpeil. Bropoe kputuueckoe mose.

22. DddexT 61U30CTH B CBEPXITPOBOJHHUKAX.

23. AuapeeBckoe OTpakeHHe.

24. CepxnpoBosiIie cTpyKTypbl. OMHOUYACTUYHOE TYHHETHUPOBAHUE.

25. TyHHenbHas MIOTHOCTh COCTOSTHHIA.

26. MeTon TyHHETTFHOTO TaMIJIBTOHHAHA.

27. CTpyKTypa CBEpXIIPOBOIHUK-U30JATOP CBEPXIPOBOAHUK. TyHHEIMpPOBaHUE KYIIEPOBCKUX H1ap.
28. VYpasuenus J[xo3edcona.

29. Ddodext /Ixo3edcoHa B MATHUTHOM TIOJIE.

30. ITepemennsrii a3gdext [xo3edcona.

31. Crynenbku lllammpo.

32. Bonnsbl B [I)k03€()COHOBCKOM KOHTAKTE.



33. Bonusl Chuxapra.
34. Crynenbku ®Ducke.
35. HepaBHOBeCHasi CBEpXIPOBOIUMOCTb. 3aps/] KBa3HYACTHUIIBI B CBEPXITPOBOJHUKE.

36. Pazbananc 3aceneHHOCTeH BEeTBEH CIEKTpa dJIeMEHTAPHBI BO30OYXKICHUH U DIIEKTPUUYECKOE TIOJIE B
CBEPXITPOBOJHHKAX.

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

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

40. DnemeHTapHBIE BO30YKICHHUSI B KBAHTOBOW 003€-KUIKOCTH.

41. CBepXTEKy4eCTb.

42 . ®OHOHEI B JKMIKOCTH.

43. BeIpoxKICHHBIH ITOYTH UACATBHEIN 003¢e-Ta3.

44. BonnoBasi pyHKIUS KOHAEHCATA.

45. TemnepaTypHas 3aBUCUMOCTb IUIOTHOCTH KOHJICHCATA.

46. IloBeneHne cBepXTeKyUdeH TUIOTHOCTH BONM3H \lambda-Touxwu.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer 1.

1. Obume cBOICTBa CBEPXIPOBOIHUKOB.

2. CepxmpoBoasiue CTpyKTypsl. OqHOYACTUYHOE TYHHEINPOBaHNUE.
buer 2.

1. Makpockoruyeckas TeOpHysi CBEPXIIPOBOANMOCTH.

2. TyHHenbHAas IIIOTHOCTh COCTOSTHUM.

Kputepun onennBanus

OOyuatomieMycsi CTaBUTCS OLIEHKA B COOTBETCTBUH C NPOJEMOHCTPUPOBAHHBIM YPOBHEM HOATOTOBKH;
OLICHUBaHME TMPOU3BOAUTCS HA YCMOTPEHHsS JK3aMeHaropa B COOTBETCTBUU C OCOOCHHOCTSIMH
JUCLUIUIMHBI U CIIEAYIOUIMMU KPUTEPUSIMMU:

Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYJCHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW TWPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHATh UX Ha MPAKTHKE MPU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0anioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JIOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAET MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUHU 3aa4 JOCTATOYHO OOJIbILIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IMOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON MOCIIeI0BATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



Omnenka "ynosierBoputenbHO" (3 Oaiiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

Omnenka "HeymoBneTBopuTeNnbHO" (2 0ajya) BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
9YacTH OCHOBHOTO COJICPXKaHWS Y4E€OHOH MpOrpaMMbl TUCHUIUIMHBI, JAOMyCKaeT rpyOble OMIMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Onenka "HeynosierBoputenbHO" (1 6aymun) BeICTaBIAETCS CTYACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Tpu npoBeneHUH OIICHWBAHUS 3HAHWI OOy4aromeMycs MPEAOCTABISETCS BPEeMs Ha MOATOTOBKY Ha
ycMOTpeHue 3k3ameHaropa. Ompoc oOydaromerocst mo OWieTy Ha YCTHOM S5K3aMEHE HE JOJDKEeH
MPEBBIIIATh OJHOTO aCTPOHOMHUYECKOro yaca. OIeHWBaHHE 3HAHUI MPOU3BOAMTCS B COOTBETCTBHU C
BBILIIEYKAa3aHHBIMH KPUTEPUSMH B COOTBETCTBUH C COEPKAHUEM AUCIUITIHHBL.



