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AHHOTANMA
Lenpto AMCUMIUIMHBI SIBISETCS OCBOGHHE CTyIEHTaMH (yHAAMEHTANbHBIX 3HAaHUH B  OOJIACTH
BeicokoTemmneparypHoii (BTCII) u MHorormieneBoll CBEpPXIPOBOAMMOCTH, H3Y4YCHHE OCHOBHBIX METOJIOB
UCCIICAOBAHMUS  Pa3iIMYHBIX  (U3UYECKUX CBOWCTB  BBICOKOTEMIIEPATYPHBIX  CBEPXIPOBOAHHMKOB U
BO3MOKHOCTEH ONTHUMM3ALMKM IapaMeTpOB ITHX MaTepHajoB, a Takxke oOiacTell MX MPaKTHUYECKOTO
MIPUMEHEHUS.

1. leau u 3apauu

Henb pucUMNIMHBI
OcBoenue cryneHTamMu (QyHAaMEHTAIBHBIX 3HaHUW B oOnactu BbeicokoTemmeparypHor (BTCII) u
MHOTOUIEJIEBONH CBEPXIPOBOAUMOCTH, M3YYEHHUE OCHOBHBIX METOJOB HCCIIEIOBAaHUS pa3IUYHbIX
(pM3NYECKNX CBOMCTB BBICOKOTEMIIEPATypHBIX CBEPXIPOBOAHMKOB M BO3MOXHOCTEH ONTUMHU3ALUH
apaMeTpoB 3THX MAaTEPHAJIOB, a TAKKE 00IaCTel NX MPAKTUYECKOTO IPUMEHEHHS.

3agaun AUCHMIIHHBI
» dopmuposanue 6a30BbIX 3HaHUH B 00mact BTCII n MHOTOIIIENEBOI CBEPXITPOBOMMOCTH;
* 3HAKOMCTBO ¢ cymecTBytommumu kiaccamu BTCII coeaunenuii, COBpeMEHHBIMH NPEACTABICHUSIMHI
o cTpykrype u puzmueckux coiictax BTCII, o3HakOMIIEHHE C TEXHOJIIOTUEH CHHTE3a U ONITUMHU3AINH
BTCII marepuarnos;
* 3HAKOMCTBO C OCHOBHBIMM COBPEMEHHBIMU METOJAMHM, UCIIOIb3YEMBIMU JJISI BBIACHEHUS CIIOAKHOMN
¢uznueckoit npuponst BTCII, ¢opmupoBanue 6a30BbIX 3HaHWU B 00nacTu >PQEKTOB, JekKAIIUX B
OCHOBE 3TUX METOJI0B;
. 3HAKOMCTBO C OCHOBHBIMH TEOPETHUYECKUMHU MOJEIAMH, NPEIUIOKEHHBIMU I ONUCAHUS
ceepxnpopoasnux cBoiicts BTCII n MHOTOIIENEBBIX CBEPXIIPOBOTHUKOB, B TOM YHCIIe HE(HOHOHHBIMHU
MEXaHM3MaMH CBEPXIPOBOIUMOCTH;
. (hopMHpOBaHHE TOIXOJOB K BBHIMOJHEHUIO HCCIEAOBaHWNA cTyaeHTamu B obmactu BTCII,
¢opmupoBaHrue 0a30BBIX 3HAHWNA W YMEHHUH AJs1 MCCIENOBAaHMKA B paMKaxX BBIIYCKHBIX paOoT Ha
CTEIEHb MarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccCHOHANBHOIO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESITELHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U

CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CaMOOILICHKH

CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3ynbTaramu

OIIK-1.1 3HaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CrocoOeH 0000miaTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PpEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o00nacTu
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeTIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoel
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |ucciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHOU
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb




Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

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

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

OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPH PEIICHUN HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHSTh 3HaHUS B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBaHO BBIOMpATh CIIOCOO
MPOBEICHUST HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHMUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI
3HaTh:

Kpucrammmyeckyro u 3JIeKTpOHHYIO CTPYKTYpY, (asoByro mumarpammy ocHoBHbIX cemeiicts BTCII
COEJIMHEeHUH; OCHOBHBIC (opMynbl Monenel cwibHOM cBs3u BKII w Onmambepra, pacmupeHHON
BKII-momenu s tutockoit 3ombI, mopenu BTCII AOpukocoBa, crUH-(IIYKTyallMOHHOW MOJETH
CBEPXIIPOBOSINETO CIIApUBAHUA, NBYX30HHOW Monmenun Mockanenko u Cyna; OCHOBHBIE THIIBI
CUMMETPHH CBEPXIIPOBOJAIIETO MapaMeTpa MOPsAIKa, IBOIIONHMI0 OCHOBHBIX mapamerpoB BTCII npu
W3MEHEHHH COCTaBa, JOMUPOBAHUS, JaBICHUS; dPQPEKTh MPOTHKEHHONW CHHTYISPHOCTH BaH XOBa,
riceBaomeny, BHyTpeHanit dddexr [xozedcona.

YMETB:
AnanmsupoBars cBoiictBa BTCII u MHOromeneBsix CBEPXIPOBOAHUKOB B paMKaxX CYIIECTBYIOIIUX
TEOPETUYECKUX TPEICTABICHHMIA.

BIIA/IETh:
bazoBbiME TOHATHSAME U (OpMYITaMH OCHOBHBIX Mojeneil cBepxmnpopopsmiero cocrosiusi BTCII
MaTepraos.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI



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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 00630p ocHoBHBIX cemeiicTB BTCII 2 2
2 Kymnparasie BTCIT 2 2
3 Monemn Ha OCHOBE CHJIBHOTO ) )
ANEKTPOH-(POHOHHOTO B3aUMOIEHCTBUS
4 CrnnH-QnyKTyallMoHHAS MOJIETTh 2 2
5 [IceBmomiens B KympaTax 2 2
Teopust BTCII KyIIpaToB AA.
6 2 2
AbpukocoBa
7 JIByX1eneBasi CBEpXIPOBOAUMOCTD 3 3
3 JIByx1ieneBas CBEpXITPOBOAUMOCTH 3 3
TOOPUIOB MarHus
9 Teopernueckue MoAenu JBYXILEIEBOM 3 3
CBEPXIIPOBOAUMOCTH JHOOPHIOB MAarHHs
10 [XKenezoconepxane BTCII 3 3
OCHOBHBIE MOZEIH CBEPXIPOBOIUMOCTH
11 2 2
xenezocoaepxamux BTCII
12 D5eKTpoH-0030HHOE B3aUMOJCHCTBHE B ) )
BTCII. Hpyrue knaccet BTCII
13 |IIpumenenus BTCII 2 2
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemectp: 1 (Ocennuii)

1. O630p ocHoBHBIX cemeiicte BTCII

Uctopus otkpeitus BTCII. OcHoBubie cemeiictBa BTCII:  kynpatel, IuOGOpHIBI

JKCJIC30COACPKAINNEC CBCPXIIPOBOAHUKH, CHCTCMBI C TAKCIBIMU (1)epMI/IOHaMI/I,

MarHus,
CEPOBOAOPOLI.

Oco0eHHOCTH KPUCTAJUTMYECKON U 30HHOH CTPYKTYpBI, aHU30TPOIHS TPAHCIIOPTHBIX M AEKTPOHHBIX
CBOWCTB. MarHuTHoe ymnopsiioueHHue W cruHOBble Koppessiuuu. PazoBas auarpamma BTCII u
BO3MOXHBIE MEXaHU3Mbl crapuBaHus. (OCHOBHbIE IapaMeTpbl CBEPXIIPOBOISIIEIO COCTOSHUS
n3BectHeix BTCIL.

2. Kynparuasie BTCII

CrpykTypa u noBepxHoctb @epmu KymnparoB. Bapuanus cocraBa u nonupoBanus kynparasix BTCIL
Ilepexon merami-uzonsaTop. BnusHue cocraBa, JONUPOBaHMS U JAaBI€HHUS Ha CBEPXIIPOBOISILNE
cBoiictBa KynparHeix BTCII. CumMeTpus cBepXIpoBOISIIETO apaMeTpa mopsaka. Mzoronnyeckuit
3¢ deKT B Kymnparax.

3. Mozenu Ha OCHOBE CHIIBHOTO JIEKTPOH-(OHOHHOTO B3aUMOJICHCTBUS



[Mpupona m MexaHm3Mbl cBepxnpoBomumocTH. lllenp B crexTpe BO30YXKICHHH M KpUTHYECKAS
temmeparypa. CBepXIpoOBOJUMOCTb B TPEXMEPHBIX H30TPOIHBIX cucTeMax. M3oronmueckuit 3 QekT.
KynoHoBckoe OTTajKMBaHWE. YUeT CWIBHOM CBS3M W HAJIWYHA IUIOCKOW 30HBI B MOJCIH
bapnuna-Kynepa-lllpudpdepa (BKII). Monmenp cunpHOW cBs3u  Onuambepra.  Dopmyna
Makmuinana. BiumsHue paccestHMS Ha NpPUMECSX Ha OCHOBHBIC MapaMeTphbl CBEPXIIPOBOJISIIETO
COCTOSTHHSI.

4. CriuH-(QIyKTyalnoHHAas: MOJCITh

CrapuBaHue TIOCPEICTBOM CIMHOBBIX (UIYKTyalMid. 3HAKONEPEMEHHBIH MapaMmeTp IOpsIKa.
KonrpysutHocTh moBepxHocTeil depmu. «MarHuTHBIA pe30HAHC». BO3MOXKHBIE THUIIBI CUMMETPHUH
rnapameTpa nopsAaka. BausHue MarHUTHBIX M1 HEMAarHUTHBIX IPUMECEH.

5. IlceBnomiens B Kynparax

[IceBnomens u ee obHapyxkeHHe B 3KcrepuMenTe. dazoBas Auarpamma KyrparoB. TemieparypHas
3aBHCHUMOCTb CBEPXIIPOBOASIIEH LIIENIN U [ICEBAOIIENIN. BiausHue nonupoBaHus Ha I1CEBIOLIEb.

6. Teopust BTCII kynpatoB A.A. AGpukocoBa

[IpoTsbkeHHAss CHHTYISIPHOCTh BaH XOBa W €€ OTIMYHE OT «IUIOCKOM 30HBI». [IpobieMsr
nzoronuueckoro 3ddekra B kymparHsix BTCIL. Yuer 3akona aumcrepcun BONMHM3M MPOTSKEHHOMN
cunryimsipHoctd BaH Xosa B bKIII-o0pazHoii momenu. [lpupoaa aHM30TpONHH CBEPXIIPOBOJSIICH
menu B Kynpataeix BTCIL

7. I[BYXH_[GJ'ICBaH CBCPXIIPOBOANMOCTD

Cucrema ypaBHenuit Mockanenko u Cyna. Dddexr 6mnmzoctu. KoHctanThsl cBsizn. Mex30HHOE U
BHYTPH30HHOE B3aMMOJICHCTBHE. TemmepaTypHble 3aBUCHMOCTH CBEPXIPOBOASALIMX  ILEINEH.
[IpenenbHbIe cydan: BHYTPH30HHAS U MEXK30HHAs CBEPXIIPOBOAUMOCTb.

8. JIByx1iieseBast CBEpXIPOBOAUMOCTH TUOOPHUIOB MarHuUs

Bapuanust cocraBa u jonupoBanus 1u00puaoB Maruus. Kpucrammnyeckas, SJIeKTpOHHAs! CTPYKTypa
u QaszoBas guarpamMmma. OCHOBHBIE TapamMeTpbl CBEPXIPOBOSAIIETO COCTOSHHA. Sigma- |
pi-xkoHzmeHcarbl. W3oTonmueckuid 3ddexT B aubopuaax MarHus. TemmeparypHbie 3aBHCHMOCTH
CBEPXITPOBOISIINX HICTICH.

9. TeOpCTI/I‘{eCKI/Ie MOACIN HBYXMGHCBOﬁ CBCPXIPOBOANMOCTH ,Z[I/I60pI/I):[OB MarHus

OnekTpoH-(QOHOHHOE B3aWMOJICHiCTBHE B JUOOpHAaX MarHus, QyHKIUsS Onwambepra u ee
IKCIIEPUMEHTAIbHBIE OOHapy)keHHe. BiusHue nommpoBaHUS M TpUMeEced Ha CBEPXIPOBOISAIIUC
cBolicTBa. «I psI3HBII Ipenes».

10. XKenezoconepxkamiue BTCII

[MHUKTHIB U XanbKOTEHU B! Kelie3a. OCHOBHBIE KJIACCHI )KEJIE30COACPKAIINX CBEPXITPOBOTHUKOB H
ux cBoicTtBa. Kpucramnmueckas W dIEKTPOHHAS CTPYKTypa, ¢a3zoBas nuarpamma. lloBepxHOCTB
depmu Kene30CoAepIKAIIINX CBEPXIPOBOIHUKOB IO JaHHBIM (DOTOIMHUCCHH YTIOBOTO pa3pelieHHS
(ARPES).

11. OcHOBHBIE MOJIETTH CBEPXITPOBOIUMOCTH kemne3oconepxkanmux BTCII



Wzorormmueckwnii addekt B xenezoconmepxkanmux BTCIL. DnexTpoH-(GhOHOHHOE B3aUMOIICHCTBHE B
xeneszoconepxkanux BTCII. CrouH-GnyKkTyanMoHHass s+-MOIENb: 3HAKONEPEMEHHBIH mapaMeTp
MOpSAJIKA, «MarHUTHBIM pE30HAaHC» MO JaHHBIM HEWTPOHHOIO pacCesHHs. AHH30TPOINHUA
CBEPXIPOBOAAILIEH IIEJM B  HMIYJIbCHOM IIPOCTPAHCTBE. S++-CIapUBaHUE IIOCPEICTBOM
opobutanbHbIX  (ykryanuii.  OCHOBHBIE  THIIBI ~ CHUMMETPUM  THapamMeTpa  MopsAKa B
xenesocopepxkamux BTCII w wux »Bomonua NOpW HM3MEHEHHH COCTaBa M JONMHUPOBAHMSL.
BKUI-B3K-nepexoxn u nepexox Jlndmmuna, «cynepcrpaidisl» B xenezocogepxkammx BTCII.

12. DnexTpon-6o3oHHOe B3anmozeiicteue B BTCII. dpyrue knaccst BTCII

Habnronenune ¢oHOHHBIX pe3oHaHCOB Ha TyHHENbHbIX cnekTpax BTCII kymparos. PamanoBckas
crniekTpockonua. HaOmioneHne CIMHOBOTO 3KCHUTOHA B IKEJIE30COAEPIKAIINX CBEPXIIPOBOIHHUKAX.
Cucrtembl C¢ TSDKEIbIMH (pepMHOHaMH, cepoBomoponbl. MoHocnol ceneHuaa sxene3a. CpaBHEHHE
CBOMCTB TpexMmepHbIX cBepxmpoBoasmux cucreM u ciaoucteix BTCII. CpaBHeHue CBOWCTB
pasmuunbix BTCIL. OcHoBHBIE TeopeTnueckue mpodiaemsl onucanus mexanuzma BTCIL.

13. Ilpumenenus BTCIIT

CunbHoTOuHble mnpuMeHeHus. Cnabotounsie npumeHenus. BTCII-nentsl.  Teparepuessie
reHeparopsl U aetekropbl. CBY - GuisTpsl.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIECHHNS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAICHHAS! MYJIFTHMEAHAIIPOEKTOPOM U SKpaHoM. bernast MapkepHast Jocka.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Beenenue B Teoputo HeoObraHOM cBepxmpoBoauMoctu [Texct] / B. I1. Munees, K. B. CamoxwuH ;
Mock. ¢u3.-trexs. uH-T (roc. yH-T) - M.M®TU,1998
2. [Ipobnema BeIcOKOTEMITEpaTypHOU cBepxmnpooaumoctu [Texcr]/mox pen. B. JI. ['mu30ypra, . A.
Kupxnuna, -M., Hayka, 1977
3. ®usnueckne CBOWCTBA BEICOKOTEMIIEpaTypHBIX cBepXnpoBonHUKOB [Tekct] = Physical properties of
high temperature superconductors, cbopuuk crareii/mox pea. 1. M. ['muzoypra , -M., Mup, 1990
®onp 6a30BOM Kadeaps:
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Ha nekumoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOYasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOIIMXCsl BOSMOXKHO HCIIOJIB30BAHUE TAKUX
MpOrpaMMHBIX CPeACTB, kak Matlab, Mathcad, Matematica

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

CrynenTsl, M3ydawolue Kypc «BbicokoreMmiiepaTypHas CBEpXIPOBOAMMOCTBY», IOJDKHBI OBIIAJETh
O0MIMM MOHATUHHBIM aNIaparoM W HAayYWThCS MPUMEHATH TEOPETHYECKHE 3HAHMS Ha IMpakThke. B
pesyiabrare M3yueHHs [AUCHMIUIMHBI y CTYOGHTa JOJDKHO C(HOpPMHUPOBATHCS MpEACTaBICHHE 00
0COOCHHOCTAX CTPYKTYPHBIX, JIEKTPOHHBIX U CBepXnpoBoasimux cBoicTB n3BectHeix BTCIL. Crynent
JOJDKEH MOJYyYdTh NpeICTaBlIeHHe 00 OCOOEHHOCTAX CTPYKTYphl IapaMeTpa IMOpsiiKa H3BECTHBIX
BTCII. CryneHT MOMKEH MOHSATH OCHOBHBIC 3aKOHOMEPHOCTH, Jiexarue B ocHoBe sBienus BTCII u
IPUBOJALIME K IOBBIIIEHUIO KPUTHYECKOW TeMIEepaTypbl U XapaKTEPUCTUYECKOI'O OTHOLIEHHMS.
CTyneHT OJDKEH MOHATh KPUTEPHH OTHECEHHUS! KOHKPETHOro cBepxmpoBogHuka K knaccy BTCII nim
KJIACCUYECKUX CBEPXNPOBOAHUKOB. CTyHAEHT IODKEH IMOHATh 0a30Bble MOHATHUS, CYyTh M T'PAHHIIBI
MPUMEHUMOCTH M3JIaraeMbIX B JICKIIMAX TEOPETHUECKUX MOJENei: CHIIbHOM U c1a0o0i CBSI3U B paMKax
BKUI, w™ogenmn Onuambepra, AOpuKocoBa, CHUH-(QIYKTYallMOHHOW  MOJENH  CHapuBaHUS,
Mockanenko-Cyna, BKIII u BOK; ocBouTh MX Ha mpakTHKE W NPUMEHSTH AJSl OLEHKH OCHOBHBIX
napametpoB BTCII. CtyneHT A0DKeH IOHUMATh U 3HATh (DOPMYIIBI JUIsSi KPUTUUIECKOW TeMIieparyphl 1
cBepxmpoBosmeld menu B Mmomensx BKII mns cmydas ciaGoil W CHIBHOW CBS3M, B MOJENH
Omunambepra. CTygeHT [AODKEH IOHMMarh M 3HATh TEMIIEpaTypHbIE 3aBUCUMOCTH OCHOBHBIX
MapaMeTpoB CBEPXIPOBOAALIETO COCTOSIHUS B paMKaxX OJHO30HHOW M JBYX30HHOH moxenei. CTyneHT
JOJDKEH OBJIaJeTh NPUHLMIIAMHU IIOCTPOEHMsS TEMIIEPaTyPHbIX 3aBUCUMOCTEH CBEPXIPOBOASALIMX
miesied B 3aBUCHMOCTH OT BEIMYHMH KOHCTAHT CBS3M M COOTHOLIEHUS HOPMAJIBHBIX IIJIOTHOCTEHN
cocTosiHuM Ha ypoBHe PDepmu B pamkax AByx30HHON Mozmenu Mockanenko u Cyna. [lokazarenem
OBJIQ/ICHUSI MaT€pPHaJIOM CIY)KHT YMEHHE JeJlaTh OLECHKU (PU3NYECKUX CBOICTB CBEPXIPOBOIHUKOB U
Jie7IaTh BBIBOABI O XapaKkTepe CBEPXIPOBOAMMOCTH M peaju3aluM KakoH-mu0o u3 mopenei B
KOHKPETHOM MarepHaie.

Jis hopMupoBaHHuS YMEHHS NMPUMEHSATh TEOPETUUYECKUE 3HAHMS Ha MPAKTUKE CTYIEHTY HEOOXOIUMO
YUTaTh KaK MOXXHO OOJbIIe TEOPEeTHMYECKHMX U OKCIEPUMEHTAJbHBIX CTaTei, KacaloIuXcs
uccienoBanust pasznuuHbix cBodicTB BTCII, ananm3upoBaTh W CpaBHUBAaTh CBOMCTBA pPa3IUYHBIX
knaccoB BTCIT mexnay coboii. PabGoras ¢ nmuteparypoid, CTyAGHT JODKEH COOTHOCHUTH PE3YNbTaThl
SKCIEPUMEHTANIBHBIX NCCIIEOBaHUM € CYIIECTBYIOIIMMY TEOPETUYECKUMH MTPENICTABICHUSAMMU.
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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 U TEXHOJIOTHH HAHOCTPYKTYP
Kypc: 1
kBaTuuKkanus: 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-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 cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

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-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
uTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUUHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

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

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl




[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

[MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pe3synbrare n3yueHus AUCHMIUIMHBI « BbIcOKOTEeMIeparypHasi CBEpXIPOBOIUMOCTEY» 00YUaIOLIUNACS TOTKEH:

3HATb:

Kpucrammmueckyo u 3IEeKTpOHHYIO CTPYKTYpY, (pasoByro mumarpammy ocHoBHbIX cemeiicts BTCII
COEJIMHEeHUH; OCHOBHBIC (opMynbl Monenel cuibHOUM cBs3u BKII w Onmambepra, pacmupeHHON
BKII-momenu mus tutockoit 3ombI, moaenu BTCII AOpukocoBa, CrUH-(IIYKTyallMOHHOW MOJIETH
CBEPXIIPOBOSINETO CIIApUBAHUA, NBYX30HHOW Momenn Mockanenko u Cyna; OCHOBHBIE THIIBI
CUMMETPHH CBEPXIIPOBOJAIIETO MapaMeTpa MOPsAIKa, IBOIIONMI0 OCHOBHBIX mapamerpoB BTCII npu
W3MEHEHHH COCTaBa, JOMUPOBAHWS, JaBICHUS; dPQPEKTh MPOTHKEHHONW CHHTYISPHOCTH BaH XOBa,
riceBomeny, BHyTpeHanit dddexr [xozedcona.

yMeTh:

AnanmsupoBars cBoiictBa BTCII u MHOromeneBsix CBEPXIPOBOAHUKOB B paMKaxX CYIIECTBYIOIIUX
TEOPETUUECKUX MIPENCTABICHUH.

BJIAA€Th:

bazoBbiMH TOHATHSAME U (OpMYITaMH OCHOBHBIX Mojeneil cBepxmnpopoasmiero cocrosiusi BTCII
MaTepraos.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

He npexycmorpeHo.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA ITPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1. Ocuorubie kmaccel BTCII: kymparel, TMOOpHIBI MarHus, *Kele30CoAepiKalline CBEpXIPOBOIHUKH,
cepoBogopon. OCOOEHHOCTH KPUCTAIIMUECKOW M 30HHOH CTPYKTYpBI, aHU30TPOIUS TPAHCIOPTHBIX U
JNIEKTPOHHBIX CBOMCTB. MarHuTHOE YHOpPsIOYEHUE M CIMHOBBIE Koppessiiuu. Pas3oBas anarpaMma
BTCII u Bo3MOXXHBIE MEXaHU3MBbI criapuBaHust. OCHOBHBIE MapaMeTPhl CBEPXIPOBOASIILETO COCTOSHUS
n3sectHelx BTCII.

2. Kynparusie BTCII: kpucraimuveckas, MarHuTHas, 3JCKTPOHHAsT CTPYKTypa, (OHOHHBIM CIIEKT.
Bapunauus cocraBa u gonupoBanus. llepexon meramn-uzonarop. BrnusHue cocraBa, 1onmupoBaHus U
JaBIeHUsT Ha cBepxmpoBofsmue cBoicTtBa KympatHeix BTCII. Cummerpus mapameTpa MOpsIKa.
Uzoronunueckuii 3ddexr. [lceBnomens, ee TeopeTHUECKOE ONMHMCAaHUE, TEMIeparypHasi 3aBUCHMOCTb.
BnusiHue coctaBa U 10oNMpOBaHUs HA NICEBIOILENb.

3. CunbHoe 3neKTpoH-QoHOHHOE B3ammozeiicTBue. lllens B crekTpe BO30OYXICHHI M KpUTHYECKas
temneparypa. CBepXIpOBOIUMOCTb B TPEXMEPHBIX M30TPONHBIX cuctemax. KoHcTaHra cBs3u U
XapakTepuctuyeckoe oTHomeHue. W3oronmueckuit sddekr. KymnoHoBckoe oTTankuBaHue. Yder
CUJILHOW CBSI3W M HAJNIWYMsI TUIOCKOW 30HBI B Mojenu bapawna-Kynepa-Illpuddepa (BKII). Monensb
cuIIbHOM cBsi3u Dnmnambdepra. ®opmyna Makmuinana. BnusHue paccesHus Ha IpUMecsX Ha OCHOBHBIC
HapaMeTpbl CBEPXIIPOBOIAIIEIO COCTOSHUS.

4. Chue-QayKTyauoHHAsi MOJIeNb. 3HAKONEpEeMEHHBbIH mnapaMerp nopsaka. KoHrpy»HTHOCTB
noBepxHocTed depmu. «MarauTHbI pe30HAaHC». BO3MOXKHBIE TUIIBI CUMMETPUHN NIapaMeTpa MOopsIKa.
BrnusiHre MarHUTHBIX 1 HEMAarHUTHBIX IIPUMECEH.

5. Teopus BTCII kynpatoB AOpuxocoBa. [IpoTsskeHHas CHHTYASPHOCTb BaH XOBa, €€ YYeT B
BKII-o6pa3Hoii Monenu. «l[opsune» M «XONOAHBIE» y4yacTKH moBepxHocTH Depmu, aBa THMA
KBa3U4YaCTHII, 1B KOHCTAHTHI CBSI3U KaK OOBSICHEHHE MPUPOABI aHU30TPOITUHN CBEPXIPOBOISLICH LIEIIN
B KyIpaTax.



6. JIByximeneBasi cBepXmpoBoguMocTh. Crucrema ypaBHeHUit Mockanenko u Cyna. Dddekr oiamzoctu.
Mex30HHOEe M BHYTPU30HHOE B3ammojeiictBue. KoHcTanTel cBsi3u. TemmeparypHble 3aBHUCHMOCTU
CBEPXIPOBOAALIMX ILIEJIEH B 3aBUCUMOCTU OT BEJIMYMH KOHCTAHT CBSI3M U IUIOTHOCTH COCTOSIHUN Ha
ypoBHe Depmu B HOpMallbHOM cocTOosiHMM. [IpenenbHble ciyyau: BHYTPHU3OHHAs W MEXK30HHAsS
CBEPXIIPOBOAUMOCTb.

7. JByxuieneBas CBEpXIPOBOAMMOCTh AMOOpUAOB MarHus. Kpucramimdeckass CTpyKTypa, BapHaIlus
cocTaBa M JIONMMPOBaHUS TUOOPUIOB MarHus. OJIEKTPOHHAs CTPYKTypa H (¢a3oBas aAuarpamma.
OcCHOBHBIE TapaMEeTPbI CBEPXIPOBOSIIETO COCTOSIHUSA. []- 1 [|-koHIeHcaThl. M3oTonuueckuil ¢ dexr &
mubopuaax MarHus. MexaHu3M CBEPXIPOBOAMMOCTH AUOOPHIOB MarHusi. «lpsi3HBIA mpenem».
TemneparypHble 3aBUCUMOCTH CBEPXIPOBOASIIMX LIENCH.

8. IIHUKTHIBI ¥ XaJIbKOT€HUIBI jkene3a. OCHOBHBIE KIIACCHI KEJe30COAEPKALINX CBEPXIPOBOAHUKOB,
uX cBoiicTBa. Kprcrannuieckas u 3JEKTPOHHAS CTPYKTYpa, (azoBast quarpamma. [loBepxHocTh @epmu
KeJIe30COAEPIKALINX CBEPXIPOBOIHUKOB MO JaHHBIM (hoToamuccun yrnosoro paspemeHus (ARPES).

9. OcHoBHBIE Mozienu cBepxupoBoauMocTH kenezoconepxamux BTCIL. H3oronnueckuit adpdexr B
xeneszoconepxkaniux BTCII. DnekrpoH-poHOHHOE B3auMmojeilicTBue B kene3ocoaepxkammx BTCII.
CruH-QayKTyallMOHHAs! ST-MOJEJb: 3HAKOIICPEMEHHBIN MapaMeTp MOpsAIKa, «MarHUTHBIN PE30HAHC)
[I0 JaHHBIM HEHUTPOHHOIO paccesHus. AHHU30TPONMS CBEPXIPOBOASALICH INEIM B HUMIYJIbCHOM
MPOCTPAHCTBE. S++-CIIapUBaHUE MOCPEACTBOM OpOMTanbHBIX —(paykTyanuil. OCHOBHBIE THIIBI
CUMMETpHUH TapaMerpa mopsanka B xenesocoaepxamux BTCII m ux sBomonus npu U3MEHEHUH
cocrapa u gonupoBanus. BKUI-BOK-nepexonq u mepexox Jlupmmua, «cynepcrpaiimb»y B
xenezocoaepxamux BTCIL.

8. CpaBHeHHME CBONCTB TpEXMEpPHBIX CBEPXHPOBOANIMX cucTteM U cioucthix BTCIIL.
Da304uyBCTBUTEIBHBIE SKCIEPUMEHTHI. DKCHEpUMEHTaIbHOE olpenesneHne (yHKuuu Onuaiodepra
METOJIOM TYHHENIBHOM crekTpockonuu. Habmionenne (OHOHHBIX PE30HAHCOB HAa TYHHEIBHBIX
cnekrpax BTCII kynpartoB. PamanoBckas crnekrpockonus. HaOmiomeHue CIMHOBOTO 3KCHUTOHA B
KEJIE30COAEPIKaLIUX CBEPXIIPOBOIHUKAX U KyIIpaTax.

9. CpaBuenue cBoicTB n3BecTHbIX BTCII. CBepXmpoBOANMOCTh CEPOBOAOPOAA, CUCTEM C TSHKEIBIMU
(hepmuonamu. MoHOCIION celleHnIa Kene3a.

10. ITpumenenne BTCII. CunbHoTrouHble mpumeneHus. Cnaborounsie npumeHenus. BTCII-neHTsr.
TeparepuieBbie reHepatopsl U JieTekTopbl. CBY - GunbTpsl.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. OcnoBuble knaccel BTCII: kynpatsl, 1ubopuasl MarHusl, Keae30CoAepKallue CBEPXIPOBOIHUKY,
cepoBoopos. OcoOEHHOCTH KPUCTAJUINYECKONH M 30HHOH CTPYKTYphl, aHU30TPOIHS TPAHCIOPTHBIX U
3NIEKTPOHHBIX CBOMCTB. MarHUTHOE yHOPSA0UEHUE U CIIMHOBBIE KOPPEIISLIUH.

2. Ilpumenenune BTCII. CunbHoTrounble mpumMeHeHus. Crnabotounsie npumeHneHus. BTCII-neHtsr.
TeparepuieBbie reHepatopsl U ieTekTopbl. CBY - GunbTpsl.

buner 2.

1. ®azoBas mmarpamma BTCII u Bo3MOKHBIE MeXaHU3MbI crapuBaHus. OCHOBHbBIE IapamMeTpbl
CBEpXIIpOoBOsIEro coctossHus n3BectHorx BTCIL.

2. CpaBuenue cBoiictB n3BecTHbIXx BTCII. CBepxXnpoBOANMOCTbh CEPOBOIOPOAA, CUCTEM C TSKEIBIMU
dbepmuonamu. MoHOCIION celeHnIa xKelnesa.

Kpurepun onennBanus

Onenka ommyHO 10 OamioB - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 00OCHOBAaHHE
HPUHATHIX PELLICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka OmIMYHO 8§ Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OreHka HEYIOBICTBOPUTEIBHO | 0aymn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI K BOOOIIE HE UMEET HAaBBIKOB PEIICHUS TUIIOBBIX MPAKTHYECKUX

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

IIpuem »sk3amena mnpoBomuTcsi mo OwmieraM. B kaxkmom Owuiere mpeacTaBieHO [Ba BOIpoOca.
Oo6yuatoniemycst nipepocranisgercs 30 MHHYT Ha TOATOTOBKY. Ompoc oOydaromierocsi He JO0JDKeH
MPEBBIIIATH OTHOTO ACTPOHOMHYECKOTO Yaca.



