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AHHOTANMA
C MoMeHTa OTKpBITHS BbICOKOTeMIepaTypHbix cBepxnpoBoguukoB (BTCII) B 1987 romy wuHTepec
WccliefioBareyieid K JTOMY KIIacCy BellecTB He yTuxaeT. Ha naHHbIi MOMeHT wu3BectHO Oojee 200
BTCII-marepuanoB, KaxIblii U3 KOTOPHIX JAEMOHCTPUPYET YHUKAJIbHbIE CBOMCTBA, ogHako mexanusMm BTCII
JI0 CUX IIOp HE IIOHAT.

B pamkax kypca paccmarpuBaroTcs cBoiicTBa paznuuHbix kinaccoB BTCII: kympartoB, auGopumoB marHus,
XKEeJIe30COAepKaIlMX CBEPXIPOBOIHHUKOB, a TaKke HOBEHIMX cymnepruapuiao. [logpoGHo obcyxnatorcs
0COOCHHOCTH KPUCTAITIMUECKON U 30HHOW CTPYKTYpHI, (ha30BbIe JUArpaMMbl, BIMSHUE XUMHUYECKOTO COCTaBa
Ha CBEPXIPOBOJIINE CBOWCTBA, a TaKKe OCOOCHHOCTH OCHOBHOW XapaKTEPUCTUKU CBEPXIPOBOIHHKA —
CBEPXIMPOBOAALIET0 mapamerpa mnopsaka. Ocoboe BHHMaHHE YHEISIETCS HMMEIOIIUMCS TEOPETUYECKUM
mogensim BTCIT Ha ocHOBe 31€KTpOH-(OHOHHOTO, CIUH-(QIYKTyallMOHHOTO W JIPYTHX B3aUMOJCHCTBUU U
aHaNM3y SKCIEPUMEHTAIBHBIX JAHHBIX, TOATBEPKIAIOIIUX UIH OITPOBEPTAIOIINX 3TH MOJEIH.

Kypc nampaBnen na cucrtemarmsaunio AaHHbIX 00 m3BecTHbIX BTCII m cpaBHeHME CBOICTB pa3iIWYHBIX
knaccoB BTCII mexmy coboit 1 co cBOMCTBaMU KJIACCUYECKHUX CBEPXITPOBOJHUKOB. Ha OCHOBE BBISIBICHHBIX
TEHACHUUH W 3aKOHOMEpPHOCTEH OOCYXIAIOTCS BO3MOXKHBIE CIOCOOBI ONTHUMH3ALMHA CBEPXIPOBOIIIINX
CBOMCTB.

1. lean u 3apa4n

Henp AucoMnInHBI
- OCBOGHHE CTylleHTaMH (yHJaMEHTAIbHBIX 3HaHWH B oOiactu BbicokoTemmeparypHoi (BTCII) u
MHOTOILETIEBOM CBEPXIPOBOAUMOCTH, H3yUYEHHE OCHOBHBIX METOAOB HCCIEIOBaHUS Pa3INYHBIX
(GU3MUECKUX CBOWCTB BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOIHHKOB M BO3MOXXHOCTEH ONTUMM3ALUH
MapaMeTpoB 3TUX MAaTEPHAIIOB, a TAKXKe 00JIACTEH UX MPAKTUYECKOTO IPUMEHEHHUSI.

3agauM AUCUMIIHHBI
- popmupoBanue 6a30BbIx 3HaHMM B oOmact BTCII u MHOTOMIENEBOI CBEPXITPOBOAUMOCTH;
- 3HaKOMCTBO ¢ cymecTBytonumu kiaccamu BTCII coennnenuii, COBpeMEHHBIMH TPEICTaBICHUSIMH O
cTpykrype U pusnueckux cpoictBax BTCII, o3HakomiieHHE ¢ TEXHOJIOTHEW CHHTE3a U ONTUMHU3ALUH
BTCII marepuainos;
- 3HAKOMCTBO C OCHOBHBIMH COBPEMEHHBIMU METOJAMH, MCIOJIb3YEeMbIMHU JUISI BBUSICHEHHUS CIIOKHOU
¢uznueckoit npuponst BTCII, popmupoBanue 0a30BbIX 3HaHMI B oOnactu A(GQEKTOB, JESKAIIUX B
OCHOBE 3TUX METOJIOB;
- 3HAaKOMCTBO C OCHOBHBIMM TEOPETHMUECKUMHU MOAEISAMH, IPEUIOKECHHBIMU JUIsI ONMCAHUA
cBepxnposoaanux cBoiictB BTCII u MHOroIEeneBbIX CBEPXITPOBOJHUKOB, B TOM YHUCIIe HE()OHOHHBIMH
Me€XaHU3MaMU CBEPXIPOBOAUMOCTH;
- (¢opMmupoBaHHME TOAXOAOB K BBIIOJHEHHUIO HcclenoBaHui cTygeHTamu B obmactu BTCII,
¢dopMupoBanue 0a30BBIX 3HAHMH M YMEHHWH Ui HCCIEJOBAaHMH B paMKaX BBITYCKHBIX paboT Ha
CTETEeHb MarucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBIIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(OPMALHH

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS
[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU




VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUNA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

YK-3 CrnocobGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO IS JOCTHKESHUS ITOCTABICHHOMN
3a/1auu

VK-3.2 YuuteiBaeT B cBOCH COITMATBbHOU u
poheCCUOHATBHON JESITEeNhHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKIIOYas KPUTHUYECKUE) JIIONEH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

YK-4 Crioco6eH mpuMeHsITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.1 Cnocoben Bectu 0OMEH /€JI0BOM MHpopMannen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii ®Penepanii M HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUYHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Criocoben NPEACTABIIATh Pe3yNbTaTh
aKaJIeMUYEeCKO W TPO(eCCHOHANBHON JEATENbHOCTH Ha
pas3IMIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aNMOAEHCTBHS

YK-5 CnocoGen aHanu3upoBaTh U yUUTHIBATh
pa3Ho0Opasue KyJIbTyp B Ipolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CnocobeH BbIBIATH crieMUPUKY (pumocopckux u
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP

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

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

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

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3UKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIYUCIUTEIBLHBIMA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IIPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1a4¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEJCHUS HAYYHOTO MCCIIEA0BAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HaydyHOW 3a7adye W HHTEPHPETUPOBATh  IIOJYYCHHBIE
PpE3YNBTaThI
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
K3 C 5 5 00opyI0BaHUS (cenanu3upOBaHHBIX MaKeTOB
-3 Cniocob6en npodeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
WCCIIEIOBATEIHCKIUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

(MonenMpoBaHKUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




1. Kpucrannudeckas M dIeKTpOHHast CTPyKTypa, (asoBas muarpamma ocHoBHBIX cemelicTB BTCII
COEIMHEHUH.
2. OcHOBHBIE (YOPMYITBI MOJIEIIEH CHUIILHOW CBSI3U:
- BKII (bardeen-Cooper-Schrieffer) n Onuambepra.
- Pacuimpennas BKILI-mMonens amst 10CKoi 30HBI.
- Monens BTCII AGpuxocosa.
- CriuH-(ITyKTyaIioHHAas: MOJIEJIb CBEPXIPOBO/ISILIETO CIIAPHBAHUSL.
- AByx3oHHas monens Mockasnenko u Cyma.
3. OCHOBHBIE THIIBI CHMMETPUHU CBEPXIIPOBOISLIETO IIapaMeTpa IOpsIIKa.
4. OBomouus ocHOBHBIX napamerpoB BTCII npu usmenenuu:
- Cocraga.
- JonupoBanus.
- JlaBiieHus.
5. DddexTsr:
- IIpOoTsKEHHOM CUHTYIISIPHOCTH BaH XOBa.
- IIceBnomenmu.
- Bayrpennmuii a¢dexr /xo3edcona.
YMETb:
YMeTh NpOBOUTH:
1. Anamu3 cBoiicte BTCII (BricOkoTEMITEpaTypHBIX CBEPXIIPOBOIHHUKOB).
2. UccienoBaHre MHOTOLIEIEBBIX CBEPXIIPOBOJHUKOB.
3. PaccMoTpeHue CcynecTBYIOMIMX TEOPETHIECKUX MPEACTABICHUH O CBEPXIIPOBOIUMOCTH.
4. CpaBautenbHbIi aHanu3 cBoiictB BTCII u MHOrOIIIE1E€BBIX CBEPXIIPOBOJHUKOB B KOHTEKCTE TEOPU.
BJIAJIETh:

1. bazossie monsiTus cBepxnpoBozsiiero coctosuus BTCII marepuanos.

2. OCHOBHBIE MOJIEJIN CBEPXIPOBOIUMOCTHU

3. @®opmynbl, OMHCHIBAIOIINE OCHOBHBIE XapaKTEPUCTUKH cBepxmpoBozsmero cocrosaus BTCII
MaTepraos.

4. Ipumenenne moneneit u Gopmyn s aHanuza BTCII ¢peromeHoB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 00630p ocHOBHEIX cemeiicTB BTCIIT 2 2
2 Kynparusie BTCII 2 2
3 Mognenn Ha OCHOBE CUJIBHOTO ) )
3NIEKTPOH-(OHOHHOTO B3aUMOJCHCTBHUS
4 Teparepuesast (OHOHHAS CIIEKTPOCKOIHUS ) )
KyIpaToB
5 CrinH-QyKTyallMoHHAsI MOJIETTh 2 2
6 [IceBmomiens B KympaTax 2 2
7 Teopust BTCII KyIpaToB AA. ) )
AbpukocoBa
8 JIByX1eneBasi CBEpXIPOBOAUMOCTD 2 2
9 JByxiieneBas CBEPXIPOBOAUMOCTD ) )
TOOpUIOB MarHus
10 Teopernueckue MOJIENIN ) )
CBEPXIPOBOAUMOCTH JUOOPUAOB MarHus
1 XKenezoconepxkamme BTCII cemeticTB ) )
1111 u 122




Kenezoconepxkamme BTCII cemeiict
12 2 2
Ilull
Teoperuueckue MoOJIeNu
13 |cBepXmpoBOAMMOCTHU 2 2
xene3oconepxkamux BTCII: st-mMonens
Teopernueckue MOJIENIN
14 |CBEPXTPOBOAUMOCTH ) )
xenesocopepxkamux BTCII: s++ wu
IpyTue MOJENH
15  |IIpumenenue BTCII 2 2
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zieliam)

Cemectp: 1 (Ocennuii)

1. O630p ocHoBHBIX cemeiicte BTCII

Uctopus otkpeituss BTCIL. OcnoBuble cemeiictBa BTCII: kymparbl, aubopuabl MarHus,
KEJE30COAEPIKALINE CBEPXIPOBOIHUKH, CHUCTEMBl C TSXKEIbIMU (PEPMHOHAMH, CEPOBOIOPO.
Oco0eHHOCTH KPUCTAIUTMYECKON U 30HHOH CTPYKTYpBI, aHU30TPOIHS TPAHCIIOPTHBIX M AEKTPOHHBIX
CBOWCTB. MarHuTHoe ymnopsiioueHHue W cruHOBble Koppessiuuu. PazoBas auarpamma BTCII u
BO3MOXHBIE MEXaHU3Mbl crapuBaHus. OCHOBHBIE IIapaMeTpbl CBEPXIIPOBOISIIEIO COCTOSHUS
n3BectHeix BTCIL.

2. Kynparuasie BTCII

Knaccer kynparos. Ctpykrypa u noBepxnocts depmu KynpaTtoB. Bapuanus coctaBa u JONUPOBAHUS
kynparabix BTCII. Ilepexox meramn-uzonstop. BiausHue cocrtaBa, AOMUPOBAaHHSA M JaBIEHUS Ha
cBepxnpoBoasame cBoiictBa KymnparHeix BTCIL. Cummerpust cBepXIpOBOZSILEro IMapaMerpa
nopsiaka. Mzoronmueckuit apdekr B Kynparax.

3. Mozenu Ha OCHOBE CHIIBHOTO 3IIEKTPOH-(POHOHHOTO B3aUMOJICHCTBUS

[Mpupona m MexaHm3Mbl cBepxnpoBomumocTH. lllenp B crekrpe Bo30YXKICHHH M KpUTHYECKAS
temmeparypa. CBepXIpOBOJUMOCTb B TPEXMEPHBIX H30TPOIHBIX chcTeMax. Vzoronnueckuii addexr.
KynoHoBckoe OTTajKuBaHWE. Y4YeT CHIBHOM CBS3M M HANWYUS IUIOCKOH 30HBI B MOJICIH
Bapnuna-Kynepa-lllpudpdepa (BKII). Monmenp cunpHONH cBs3um  Onumanibepra.  Dopmyna
Maxkmminana. BimsHue paccesHus Ha TPUMECSX Ha OCHOBHBIC TapaMeTpPhl CBEPXIIPOBOASIICTO
COCTOSTHHSI.

4. TeparepueBast (GOHOHHAs CIIEKTPOCKOIHUS KyIIPaToB

CTOKCOBO M aHTHCTOKCOBO paccestune. OOHapyXeHHEe paMaH-aKTUBHBIX (DOHOHHBIX MO B KyIpaTax
METOJIOM TYHHEJBHON CHeKTpockonuu. 2-(hoHOHBL J[ByX()OHOHHBIE pe30HAHCHL. PamaHOBCKas
CHEKTPOCKOMHS.

5. CniuH-(payKTyalmoHHas! MOZIEIb

CnapuBaHue TOCPEJCTBOM CIUHOBBIX (IyKTyanmuid. 3HAKONEPEMEHHBIH IapaMerp MopsKa.
KonrpysutHocTh noBepxHocteil @epmu. «MarHUTHBIA pe30HAHC». BO3MOXKHBIE THUIIBI CUMMETPUU
napameTpa nopsaaka. BausHue MarHuTHRIX M1 HEMarHUTHBIX IIPUMECEH.



6. IlceBmomens B Kynparax

[ceBmomiens u ee oOHapykeHHe B dKcriepuMeHTe. DazoBas muarpamma KynpaTtoB. TemneparypHas
3aBHCUMOCTh CBEPXIPOBOJAIIECH IIENH U IICEBAOLIENN. BIusHuE TONMpOBaHUs Ha ICEBIOIIEb.

7. Teopust BTCII kynpatoB A.A. AGpukocoBa

[IpoTsbkeHHAss CHUHTYASIPHOCTh BaH XOBa M €€ OTIMYHE OT «IUIOCKOW 30HBD. [IpoGmembl
nzoronunueckoro 3¢p¢ekra B kynpatabix BTCII. Yder 3akoHa gucriepcuu BOJIM3M MPOTSHKEHHON
currynspHoctd BaH Xosa B BbKIII-o0pasnoit momenu. Ilpupoxa aHM30TponuM CBEpXIPOBOASIICH
mienu B kynparaeix BTCIIL.

8. JlByx1ueneBas CBEpPXIPOBOAUMOCTD

Cucrtema ypaBHeHnit Mockanenko u Cyna. Dddexr Onuzoctu. KoHcrantsl cBsizu. Mex3oHHOE U
BHYTPHU30HHOE B3auMoOAcicTBUE. TemmeparypHble 3aBUCUMOCTHA CBEPXIPOBOAAIIMX — LIENEH.
[IpenenbHbie citydan: BHYTPU30HHAS U MEXK30HHAs! CBEPXIIPOBOIUMOCTb.

9. IByxiieneBasi CBEpXITPOBOAUMOCTh JUOOPHIOB MarHUs

Bapuanus cocraBa u gonupoBaHus TUOOpUI0B Maraus. Kpucramimdeckas, 3JIeKTpOHHAS CTPYKTypa
u Qaszopas auarpamma. OCHOBHBIC TapaMeTpbl CBEPXIPOBOJISIIETO COCTOSHUS. - U -KOHJICHCATHI.
Wzorormmueckwnii 3dpdext B aubopumax marHus. TemreparypHble 3aBUCHMOCTH CBEPXITPOBOMISIINX
mIeJIeH.

10. TeopeTndeckre MOJIEIIN CBEPXIPOBOIUMOCTH JHOOPUIOB MATHUSI

OnexkTpoH-(GOHOHHOE B3aMMOJEHicTBHE B AMOOpHIax MarHus, QyHKOusS Onuambepra U ee
JKCIIEpPUMEHTANIbHbIe OOHapy)XeHHe. BimnsHue nonmupoBaHHs M IpUMeceld Ha CBEPXIPOBOIAIINE
cBoiicTBa. «I'psA3HBIN Ipeae.

11. XKenezoconepxamue BTCII cemeiict 1111 u 122

ITHukTHaEl xkene3a cemeiictB 1111 m 122 m wmx cBolictBa. Kpucramnmueckas W 3JEeKTpOHHas
CTPYKTYpa, ¢a3oBas nuarpamma. IloBepxHocTs Pepmu xKene30coaepiKalinX CBEPXIPOBOIHUKOB IO
naHHbM  (otosMuccuu  yroBoro pasperieHusi (ARPES). JIByxmieneBasi cBepXIpPOBOAMMOCTb.
OKcIepUMEHTaIbHbIE UCCIIEIOBAHNUS 111E€JI€BOM CTPYKTYPHI.

12. Kenezoconepxkamue BTCII cemeiicts 111 u 11

[Mauktuaer xenesa cemeiictB 111 w11 m ux cBoiictBa. MoHOCION ceneHuAa xKenesa.
Kpucrannmuueckass u 3neKTpoHHas CTpyKTypa, ¢asoBas auarpamma. IloBepxnocts @epmu
KeNe30COoAePIKAIIIX CBEPXIPOBOAHUKOB IO JJAHHBIM (oTodMHUCcHHU yrioBoro paspemenns (ARPES).
JByxiieneBas (TpexiueieBas) CBEpXIPOBOAUMOCTb. DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS IIEICBON

CTPYKTYPBI.

13. Teopetndeckrue MOJIENH CBEPXIPOBOAUMOCTH kene3oconepxammx BTCII: st-moxens

CrnuH-QIyKTyallMOHHAs ST-MOJIeJb: 3HaKOIIePEMEHHBIN apaMeTp MOpsAaAKa, «MarHUTHBIM pe30HAHC»
[0 JaHHBIM HEHUTPOHHOTO paccesiHUA. AHU3OTPOIUS CBEPXIPOBOAALICH IIENH B HMITYJIbCHOM
npoctpancTBe. OpOuTanbHas celeKTUBHOCTh. OCHOBHBIE THIBI CUMMETPHUH IapaMeTpa MOopsIka B
xenezocoaepxauux BTCII u ux sBosronus Npyu M3MEHEHUH cocTaBa U gonuposanus. Habmronenue
CIIMHOBOTO 3KCUTOHA B )KEJIE€30COIEPKAIIUX CBEPXIIPOBOJHUKAX.

14. Teopernyeckue Moaienu cBepxmnpoBogumMocT xkenesocoaepxamux BTCIL: s++ u npyrue mogenu



Uzoronmueckuii 3ddexr B xenezocomepxkammx BTCII. DnextpoH-PoOHOHHOE B3aMMOJECTBUE B
xenezocopepkamux  BTCII.  s++-cnapuBaHue  MOCPEACTBOM  OpPOMTANBHBIX  (UIYKTyallHid.
BKUI-BOK-nepexon u mnepexon Jludmmuma, «cynepcrpaiinsy B xenezocoaepxkanmx BTCII.
CpaBHEHHE CBOWCTB TpexMepHbIX cBepxmpoBomsimmx cucreM u cinouctbix BTCII. CpaBhenue
cBoiicTB pasnuuHbix BTCII. OcHOBHEIE TeopeTHdecKue nmpoodiemsl onrcanus mexanuzma BTCII.

15. Ilpumenenne BTCII

CunpHOTOUHBIe TpuMeHeHus. Cnabotounbie npuMmeHenus. BTCII-nentel.  TeparepiieBbie
reneparopsl ¥ aetekropsl. CBY - hpuisTpsl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, OCHAIEHHAs! MyJIbTUMEIMAPOCKTOPOM 1 3KpaHoM. benas MapkepHas ocka.
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8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nekimoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCss BO3MOXKHO HCIIOJIB30BAHUE TAKUX
MpOrpaMMHBIX CpeACTB, kak Matlab, Mathcad, Matematica, OriginLab

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENCHUS U TOHATHSA,
YMETh IPUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 3a]1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHSATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCITCKTa 3aHATHH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PaboTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYMHEHUN W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



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 QU3NKU CBEPXIIPOBOJAUMOCTH M KBAHTOBBIX MarepHajioB
Kypc: 1

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

PaszpatGoTunk: T.E. Ky3pmuueBa, kanz. puz.-mMar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

YK-3 CnocobGeH oprann30BbIBaTh H PYKOBOJIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTuIO IS JOCTHKCHUS IMOCTABICHHOMN
3a/1auu

VK-3.2 YyuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JEATENhHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.1 Cnocoben Bectu 0OMEH /€JI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanii M HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Criocoben NPEACTaBIIATh Pe3yNbTaTh
aKaJIeMUYeCKO W TPOo(eCCHOHANBHON JEATEIbHOCTH Ha
pa3IMIHBIX Hay4YHBIX MEpOTIPHATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M PO(eCcCHOHAIBHOTO B3aNMOAEHCTBHS

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CnocobeH BbIBIATH crieMUPUKY (pumocopckux u
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP

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

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€

pe3yabTaraMu
OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKNUX HayK




OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuk M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOEH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCHMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEIOBATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUUCIUTEIHLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX ITPOTYKTOB

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIILIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.3 CrpeMurcsi K TMOJYyYEHHIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBAThH W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢

HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO

060py,Z[OBaHI/I$I (CHGL[I/IaJ'II/ISI/IpOBaHHBIX IIaKCTOB

MIPUKJIAJAHBIX TPOTPAMM)




HCCICNOBATC/IIbCKUM U UCLIbITA1ICIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAaHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.2 Criocoben [IPOBOANTD 3KCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
SKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pe3synbrare n3yueHus AMCHMIUIMHBI « BbIcOKOTEMIepaTypHasi CBEpXIPOBOIAUMOCTbEY» 00YUaIOLIUNACS TOTKEeH:

3HATh:
1. Kpucrannudeckas M dIeKTpOHHast CTPyKTypa, (asoBas muarpamma ocHoBHBIX cemelicTB BTCII
COEIMHEHUH.
2. OcHOBHBIE (YOPMYITBI MOJIENIEH CHUIILHOW CBSI3U:
- BKII (bardeen-Cooper-Schrieffer) n Dnuambepra.
- Pacuimpennast BKILI-mMonens amst 110CKoit 30HBI.
- Monens BTCII AGpuxocosa.
- CriuH-(ITyKTyaIioHHAas: MOJIEJIb CBEPXIPOBOJISILIETO CIIAPHBAHUSL.
- IByx3oHHas monens Mockasnenko u Cyma.
3. OCHOBHBIE THIIBI CHMMETPUHU CBEPXIIPOBOSLIETO IIapaMeTpa IOpsIIKa.
4. OBomouus ocHoBHBIX napamerpoB BTCII npu usmenenuu:
- Cocraga.
- JonupoBanus.
- JlaBiieHusl.
5. DddexTsr:
- IIpOoTsKEHHOM CUHTYISIPHOCTH BaH XOBa.
- IIceBnomenmu.
- Bayrpennmuii a¢dexr /xo3edcona.
YMeThb:
YMeTh NpOBOIUT:
1. Anamu3 cBoiicte BTCII (BeicOkoTEMITEpaTypHBIX CBEPXIIPOBOIHHUKOB).
2. UccienoBaHue MHOTOLIEIEBBIX CBEPXIIPOBOJHUKOB.
3. PaccMoTpeHue cynecTBYIOUIMX TEOPETHIECKUX MPEACTABICHUI O CBEPXIIPOBOIUMOCTH.
4. CpaBaurtenbHbIil aHanu3 cBoiictB BTCII u MHOTOIIIENEeBBIX CBEPXIPOBOJHUKOB B KOHTEKCTE TEOPUH.
BJIaJeTh:
1. bazossie monsiTus cBepxnpoBogsiiero coctosuus BTCII marepuanos.
2. OCHOBHBIE MOJIEJIN CBEPXIPOBOIUMOCTHU
3. ®opmynbl, OMHCHIBAIOIINE OCHOBHBIE XapaKTEPUCTUKH cBepxmpoBozsmero cocrosaus BTCII
MaTepHaoB.
4. Ipumenenne moneneit u Gopmyn st aHanuza BTCII ¢peromeHoB.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[IpumMepsl 3a1aHNH KOHTPOIBHOU PAOOTHI:

1. INomyunTs BBIpaxkeHHE I 3(PPEKTUBHON KOHCTAHTHI CBSI3M JIBYXIIEJIEBOIO CBEPXIPOBOJHHMKA B
pamkax mozaenu Mockanenko u Cyna

2. 3anucarb raMuiIbTOHHAH Xa00apaa 1 BeipaxkeHue A Tc B paMKax CHH-(IIyKTYallMOHHON MOJAEIH
3. 3anucarp ornpeaesieHue KOHCTaHTHI CBSI3U Teopuu Dnuambdepra u ¢popmyny Makmuiiana

4. 3anucarh BBIpRXEHUE U1 HM30TONMYECKOro KO3()(PULUMEHTHI CBEPXNPOBOAHMKA B NPUCYTCTBUH
KYJIOHOBCKOTO OTTAJIKMBAaHUS M HAPHCOBATH CEMEHMCTBO 3aBUCUMOCTEH () mpu BapHaruu *

[Tpumeps! 3a/1a4 U3 JOMAIITHETO 3aJaHHUS:

1. B pamkax monenun Mockanenko u Cyna noiay4uTh 3aBUCUMOCTh oTHomieHust 1/2 mpu T — Tc ot
KOHCTAHT CBSI3H

2. B pamkax monenu Mockanenko u Cyna 1okas3arh, 4YTO B CIIydae HYJEBOIO JETEPMHUHAHTA MaTPULIBI
KOHCTaHT cBsizu eff = 11 + 22

Tembl pedeparoB, KypcoBBIX, JOKJIAI0B HA CEMUHApaXx:



1. llceBnomens B BTCII. O630p sKciepiMEHTaIbHBIX UCCIIETOBAHHM

2. Monocnoit FeSe. O030p nmreparypbl MO CHHTE3Y, XapaKTepH3allid ¥ 3KCIIEPUMEHTATbHBIM
WCCIJICAOBAHUSM LIENIEBOM CTPYKTYPbI

3. XKeneszoconepxKaiiue CBEPXIPOBOJHUKM HAa OCHOBE IIEJIOYHBIX MeTaioB. CBEpXIpOBOISIINE H
3IIEKTPOHHBIE CBOMCTBA

4. Tlepexom B «Tpsi3HBIA mpenem» B AUOOpUIax MarHus. TeopeTHdecKne W JKCIEPHUMEHTAIbHBIC
HCCIIEI0OBaHUS

5. MarHuTHBI pe3oHaHc B Kymnparax u xenezoconepxamux BTCII

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

1. OcuoBuble kimaccel BTCII: kynpatel, quOOpUaABl MarHus, >KeJIe30COoepKallue CBEPXIPOBOAHUKH,
cepoBoaopon. OCOOEHHOCTH KPUCTAIUIMYECKONH M 30HHOM CTPYKTYpPBI, aHU30TPONHS TPAHCIIOPTHBIX U
SNEKTPOHHBIX CBOMCTB. MarHuTHOE YHOPSJOYEHHE M CHHHOBBIE Koppessiuuu. daszoBas auarpamma
BTCII u Bo3MOXXHBIE MEXaHU3MBI criapuBaHus. OCHOBHBIE TApAMETPhl CBEPXIPOBOISIIETO COCTOSHUS
n3sectHbelx BTCIIL.

2. Kynparusie BTCII: kpucraimuveckas, MarHUTHas, 3JCKTPOHHAs CTPYKTypa, (OHOHHBIA CIIEKT.
Bapunauus cocraBa u gonupoBanus. llepexon meramn-uzonarop. BrnusHue cocraBa, 1onmupoBaHus U
JaBIeHUsT Ha cBepxmpoBozsmue cBoicTBa KymnpaTHsix BTCII. Cummerpusi mapamerpa mHopsika.
Uzoronunueckuii 3¢dexr. [lceBnomens, ee TeopeTHuecKkoe ONUCAHUE, TeMIepaTypHas 3aBUCHUMOCTbD.
Bnusinue coctaBa u 10oNMpOBaHUs HA NICEBAOILENb.

3. CuubHOe 2neKTpoH-POHOHHOE B3ammozeicTBue. Lllens B criekrpe BO30YXKIEHHH UM KPUTHYESCKAS
temmeparypa. CBEpXIpOBOIMMOCTh B TPEXMEPHBIX M30TPONHBIX cHcTeMax. KoHcraHTa CBS3UM H
XapakTepucTuieckoe oTHomeHnue. M3oronmueckuit 3¢ ¢ext. KynoHoBckoe oOTTamkuBaHue. YYer
CUJILHOW CBSI3W M HallM4Ws TUIOCKOH 30HBI B Mojenu bapauna-Kynepa-Illpuddepa (BKII). Monens
CHJIbHOM cBsizn Dnuambepra. @opmyna Makmiuiana. Biausaue paccessHus Ha MpUMeECSIX Ha OCHOBHBIC
napaMeTpbl CBEPXIIPOBOISIIETO COCTOSHUSL.

4. Chous-QuaykTyanMoHHasT MoOJeNb. 3HAKONEPEMEHHBIH Tmapamerp mnopsaka. KOHTpyIHTHOCTh
noeepxHocTed depmu. «MarHuTHbBIA PE30HAHC». BO3MOXKHBIE TUIIBI CHMMETPUU MapaMeTpa MOPSAKA.
BinsiHMEe MarHUTHBIX M HEMarHATHBIX IPUMECEH.

5. Teopuss BTCII kymparoB AOpukocoBa. IIpoTspkeHHasi CHHTYISIPHOCTH BaH XOBa, €€ YYeT B
BKII-o6pa3Hoii Monenu. «lopsuvie» M «XOJOAHBIE» YYacTKH ToBepxHOocTH Pepmu, aBa THIA
KBa3UUYaCTHII, IBE€ KOHCTAHTHI CBSA3H KakK 00bsICHEHUE TPUPOIbl AHU30TPOIIMH CBEPXITPOBOSILECH IETH
B KyIpaTax.

6. JIByxuieneBasi cBepXnpoBoAUMOCTh. Crucrema ypaBHeHuid Mockanenko u Cyma. DddexT OnMnu30cTH.
Mex30HHOE W BHYTPU30HHOE B3ammoneiictBue. KoHcTaHThl CBsi3u. TemmeparypHble 3aBUCHMOCTHU
CBEPXIIPOBOMSIINX IIeJICH B 3aBUCUMOCTH OT BEJIMYMH KOHCTAHT CBSI3M M IUIOTHOCTU COCTOSIHUH Ha
ypoBHe @depMu B HOpPMaJbHOM COCTOSHHH. [lpenenbHbie cCilydaw: BHYTPH30HHAsS W MEK30HHAsS
CBEPXIIPOBOUMOCTb.

7. JByxuieneBast CBEpXIPOBOAMMOCTh AMOOpUAOB MarHus. Kpucramimydeckas CTpyKTypa, BapHaIHs
cocTaBa M JONMHMPOBaHUS OUOOPUAOB MarHus. OJEKTPOHHas CTPYKTypa M Qa3oBas Iuarpamma.
OcHOBHBIE TapaMEeTPbI CBEPXIPOBOASIIETO COCTOSIHUS. - U -KOHJEHcaThl. M3oTonnueckuii a3pdext B
mubopuaax MarHus. MexaHu3M CBEpPXIPOBOIMMOCTH IUOOpUAOB MarHus. «[Pps3HbBIA npememn».
TemneparypHble 3aBUCUMOCTH CBEPXIPOBOASIIMX LIENCH.

8. ITHUKTHIBI M XaJIbKOTEHHUIBI Kesie3a. OCHOBHBIE KJIACCHI JKENE30COAEPKAIUX CBEPXIIPOBOIHUKOB,
uX cBoiicTBa. Kprcranmuieckas u 3NIEKTPOHHAS CTPYKTYpa, (azoBast quarpamma. [loBepxHocTh @epmu
KeJIe30COAEPKALINX CBEPXIPOBOIHUKOB MO JaHHBIM (hoToamuccun yrnosoro paspemeHus (ARPES).

9. OcHoBHBIE MoOaenu cBepxmnpoBoauMoctu xene3zocoaepxkammx BTCIL. M3oronuueckuii s¢dexT B
xeneszoconepxkanux BTCII. DnexrpoH-poHOHHOE B3amMojaeHcTBHEe B kenezocojepxamux BTCIL
CruH-QayKTyallMOHHAs! ST-MOJEJb: 3HAKOIICPEMEHHBIN MapaMeTp MOpsAIKa, «MarHUTHBI PE30HAHC)
[0 JaHHBIM HEHTPOHHOIO paccesHus. AHM30TPONMs CBEPXIPOBOMALICH IIENW B HUMILYJIbCHOM
MPOCTPAHCTBE. St+-CIapUBaHUE TOCPEICTBOM OpOUTANbHBIX (uiykTyauuid. OCHOBHBIE THIIBI
CUMMETpHUH TapaMeTpa mopsaaka B xenezocoaepxkamux BTCII um ux 3BomiouMs NpuU HU3MEHEHHH
cocraba u gonupoBanui. BKUI-BOK-nepexon wu mnepexox Jludmmna, «cymepcrpaiimbny B
xenezocoaepxamux BTCIIL.



8. CpaBHeHHME CBONCTB TpEXMEpPHBIX CBEPXHPOBOAANIMX cucTeM U  cioucthix BTCIIL.
@Da304yBCTBUTEIBHBIE SKCHEPUMEHTHI. JKCHEpPUMEHTaIbHOE olpenesneHne (yHKuuuM Onuamodepra
METOJIOM TYHHENIBHOH crekTpockonuu. HaOmioneHne (OHOHHBIX pE30HAHCOB HA TYHHENBHBIX
cnekrpax BTCII kynpatoB. PamanoBckas cnekrtpockonus. HabnroneHwe CHMHOBOrO SKCHUTOHA B
KEJIE30COAEPIKaLIUX CBEPXIIPOBOIHUKAX U KyIIpaTax.

9. CpaBuenune coicTB n3BecTHbIX BTCII. CBepXmpoBOANMOCTh CEPOBOAOPOAA, CUCTEM C TSHKEIBIMU
dhepmuonamu. MoHOCIION celleHnIa Kene3a.

10. ITpumenenne BTCII. CunbHotouHble mpumeHeHus. Cnaborounsie npumeHenus. BTCII-neHTsI.
TeparepuieBbie reHepatopsl U JieTekTopbl. CBY - GunbTpsl.

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner 1.

1. CiuH-payKTyanroHHas S+-MOJelb: 3HAKOIIEPEMEHHBIN apaMeTp MOPsAAKa, «MArHUTHBIN pEe30HAHC)
[I0 JaHHBIM HEHTPOHHOIO paccesHus. AHM30TPONMs CBEPXIPOBOMALICH IIENW B HUMILYJIbCHOM
MIPOCTPAHCTBE.

2. Kynparusie BTCII: kpucraminueckas, MarHuTHas, 3JCKTPOHHAs CTPYKTypa, ()OHOHHBINA CIIEKT.
Bapuauus cocraBa u JonupoBaHusl.

buner 2.

1. s++-cnapuBaHue MOCPEACTBOM OpOUTANIBHBIX (GuyKkTyaunid. OCHOBHBIE THITBI CHMMETPUH IapamMeTpa
nopsanka B xkenesocopepxkamux BTCII m ux sBomonust mpu M3MEHEHUH COCTaBa U JIOMHPOBAHUS.
BKUI-B3K-nepexoxn un nepexox Jlndmmuna, «cynepcrpaidisl» B xenezocoaepxkammx BTCII.

2. IInuxtuael xkenesa cemeiictBa 1111, ux cBoiictBa. Kpucraminueckas u 3MeKTpOHHAs CTPYKTypa,
¢dazoBas quarpaMma.

buner 3.

1. JIByxmieneBast CBEpXIPOBOAMMOCTh AMOOPHUAOB MarHusa. Kpucramimueckas CTpyKTypa, BapHaIus
cocTaBa M JONMPOBAHUS TUOOPHUIOB MarHus. DJIEKTPOHHAs CTPYKTypa U (a3oBasi JuarpaMma.

2. ITaukTuasl xkene3a cemencTBa 122, ux cpoiicTBa. Kpucramimueckas W 3IEKTpOHHAsA CTPYKTypa,
(dazoBas quarpaMma.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOHM MpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad4, NPaBUIbHOE OOOCHOBAHHUE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rpaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HAaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoo 6 6aIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3374 HEKOTOPblE HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYILIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHMs Ha IIPAKTHKE, HO JOIyCKAaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.



OueHka ymoBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

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

DK3aMeH MpOBOJATCS B YCTHOW ¢opme mo Owmneram. B kaxgoM OuileTe NpeACTaBICHO JiBa
TeopeTuueckux Bompoca. [Ipu npoBeaeHun sx3ameHa olOydaronieMmycs npegocrasisiercs 30 MUHYT Ha
noarotoBky. Onpoc 00y4arommerocsi He JOJKEH MPEBBIIIATh OJHOTO aCTPOHOMHYECKOI0 Jaca.



