degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay

A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: CoBpeMeHHbIE acTeKThl BHICOKOTEMIIEPATyPHOH CBEPXIPOBOAUMOCTH
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3MKU TBEPIOTO Tea

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 90 gac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: B.H. 3BepeB, a1-p pus.-mar. Hayk, cTapuIvii HAyIHBIH COTPYIHUK

[Iporpamma obcyxaena Ha 3aceqanuu kadenpsl pusuku TBepaoro tena 04.06.2020



AHHOTANMA

JlaHHBIN KypcC JIEKIMH IMOCBSIIEH U3JI0KEHUIO OCHOBHBIX TEOPETUUECKUX U dKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB
UCCIIEIOBAaHUH B CPAaBHUTEIBHO HOBOM M aKTUBHO pa3BHBAIOLICHCS oOmacTé (U3UKM TBEPAOTO Tela —
BbIcOKoTemIeparypHoii ceepxnpoBogumoctu (BTCII). Kypce nexuwmii, moctpoeHHbld Ha 0a3e MyOmuKanmi
MOCJTEHNUX JIET, BKIIOYaeT 0030p psla COBPEMEHHBIX TEOPETHUYECKHX MOJETECH M H3JI0KEHHE OCHOBHBIX
XapaKTEPUCTHKAX BBICOKOTEMIIEPATypHBIX CBEPXIPOBOAHUKOB: MX KPUCTALIHMYECKOW CTPYKTYpPHI, (Ha30BBIX
JyarpaMM, TPaHCIIOPTHBIX W MAarHUTHBIX CBOMCTB. 3ajiaua Kypca - [IO3HAKOMHUTh CTYIEHTOB C OCHOBHBIMHU
MOHATUSIMH U UIESIMH B 3TOM 00JIACTH, C TIOCTAHOBKOM 3a/1ad M MOAX0JaMHU K UX perieHusM. [Ipennonaraercs,
YTO, IIPOCIyIIaB 3TOT KYpC, CTYJEHTbl CMOTYT YMTaTh M IOHUMAaTb TEKYIIYyI0 HAy4yHYIO IEPUOAMKY B ITOH
00JIaCTH, a TAKXKE YCIEIIHO BKIIIOYUTHCS B pabOTy KOJIJIEKTHBA, TpoBoasiiero ucciueaoBanus BTCIIL.

1. leau u 3apauu

eap AUCUMNIMHBI
JaHHBI KypC JEKUMI IO3BOJUT CTYACHTAM IOJYYUTh IPEIACTABIECHUE O CPAaBHUTEJIBHO HOBOW U
aKTUBHO  pa3BHBaWOLICiicss o0nacTh  (QU3MKKM  TBEPAOTO Tella —  BBICOKOTEMIIEpaTypHOH
cBepxmpoBoaumMocT. Kypc nekuuii, mocTpoeHHbIN Ha 0a3e MyOaMKalUi MOCIEIHUX JIET, BKIHOYAaeT
0030p psda COBPEMEHHBIX TEOPETHYECKMX MOAETIeH M H3JI0KEHHE OCHOBHBIX XapaKTEPHUCTHUKAX
BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOIHHUKOB: MX KPHCTAIIIMYECKOM CTPYKTYpHI, (ha30BBIX AHArpamMM,
TPAHCIOPTHBIX U MAarHUTHBIX CBOWCTB.

33]13‘[1/[ JAUCHUIIINHBI

MO3HAKOMHTH CTYIEHTOB C OCHOBHBIMU MOHATUSIMHU U UAESIMHU B 3TOH 00JIACTH, C IOCTAHOBKOW 3a1a4 U
OAX0AaMHU K ux peweHusM. [Ipeanonaraercs, 4ro, npociaymas 3TOT Kypc, CTYIEHTbl CMOTYT YUTaTh U
MOHUMATh TEKYIYI0 HayYyHYIO NMEPHOAUKY B 3TOH 00JacTd, a TakKe yCIEUIHO BKIIOUUTHCS B PabOTy
KOJUIEKTHBA, poBozsiiero uccienosanust BTCIL.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS] KOMIIETEHIINH

YK-1 Cnocoben ocymiectBnsaTh kputnueckuid | YK-1.1 Ananusupyer npoOIeMHYI0 CUTYAIHIO KaK CHCTEMY,
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH
CHCTEMHOTO TTOJIX0/1a, BEIpAaOaThIBATh
CTpaTeruro AecTBui

OIIK-1.1 3HaeT W cOocoOCH  HUCIOJB30BaTh B
OIIK-1 CniocoGen peniarh UCCIEN0BATENLCKUE |IPOPECCUOHANIBHON  IEATENBHOCTH  (DyHIaMEHTaJIbHbIE
3a]1a4y, Ha OCHOBE (DyHIAMEHTAJILHBIX 3HAHHMI B |HAYYHbIE 3HAHMS B 00ACTH MaTepUaIOBEIEHMs

o0JacTé MaTepHUaIoOBeICHNS H TEXHOJIOTHH OIIK-1.3 OpraHu3oBHIBaET, BBIIOJIHSET
MarepuaioB OKCIIEpUMEHTAIbHBIE  UCCIENOBAHMA HAa  COBPEMEHHOM
YPOBHE U aHAIM3UPOBATH MX PE3YJIETATHI

[1K-1 Cnioco6Gen crasuth, popmanuszobbiBars n |[IK-1.1 Crnocoben HaxomuTh, aHanM3UpoBaTh U 0000IIATH
pelarh 3a1a41, B TOM 4ucCie paspabarbiBath 1 |MH(OPMAaIMIO 00 aKTyabHBIX pe3yJbTaTax HCCiIel0BaHUM

HCCIIeI0BaTh MaTCMAaTHYCCKUE MOIETIH I1K-1.2 CnocobeH BbIIBUraTh THUIOTE3bl, CTPOHUTH
U3y4aeMbIX ABJICHUH U TIPOLIECCOB, CACTEMHO  |MaTeMaTH4ecKue MONENH Ui  ONUCAHHS  H3yYaeMbIX
aHAJIM3MPOBaTh HAy4YHbIE IIPOOJIEMBI, IOIYYaTh |ABIECHHI U MPOLECCOB, OLEHMBATH KAYECTBO pa3paboTaHHOM
HOBBIE HAYYHBIE PE3yIbTaThI MOJENN

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



- ICTOPUIO OTKPBITHUS BEICOKOTEMIIEPATypPHON CBEPXIIPOBOAUMOCTH;
- OCHOBHBIE CHCTEMBI C BBICOKUMHU T¢C;
- kpuctaimueckyo crpykrypy BTCII, dazoBbie quarpamMmer;
- OCHOBHBIE METO/IbI HCCIIEOBAHUS PE3UCTUBHBIX CBOMCTB CHIIBHO aHU30TPOITHBIX CIIOMCTBIX CUCTEM;
- pa3nuuMs MEX1y KOT€PEHTHBIM U HEKOTE€PEHTHBIM TPaHCIIOPTOM;
- (paktopsl, Biustoue Ha Tc;
- SKCIIEPUMEHTAJIbHBIE IaHHBIE I10 COCYILIECTBOBAHUIO CBEPXIIPOBOAUMOCTH U MarHETU3Ma;
- coBpeMeHHbIe TeopeTndeckue mozaenu BTCIIL.
YMETB:
- OPUEHTHPOBATKLCS B 00JIBIIOM 00beMe uTepaTypbl o BTCII;
- OLleHUBaTh Benn4unHy Tc Ha ocHoBaHnU Teopuu bKIII;
- aHaJIM3MPOBATH OCHOBHBIE XapAKTEPUCTUKU CBEPXIPOBOAHMKA B PaMKaX aHMU30TPOIHON MOAEIH
I'un36ypra — Jlannpay;
- [10JIb30BAThCS PA3BUTHIMU B paMKax JUCLMILIMHBI METOAAMU UCCIICIOBAHNUS;
- pelarpb 3aJa4y 10 TeMe AUCIUTLTNHBL.
BJIAJICTh:

- SKCIEPUMEHTAIIbHBIMUA METOIAMH UCCIIEIOBAHUS AHU30TPOIIUU CIIOUCTHIX KPUCTAIIIOB;

- COBPEMEHHBIMU MOJIEISIMH, OMTUCHIBAIOIIUMH MTOTIEPEYHBIN TPAHCIIOPT B CIOUCTHIX KPUCTAIIAX;

- MaTeMaTW4eCKUM U TOHSATHUHHBIM aIimapaTtoM W METOJaMH HCCIICOBAHUN, COCTaBISIONUMHU
coJiepKaHue AUCIUTIITNHBL.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Beenenue. Hcropus OTKPBITHS;
1 ocHoBHble mpencrasurenn BTCII u nx 2 1 6
XapaKTEPUCTUKH.
) CTpyKTYpsl ~ CHJIIBHO  aHU3OTPOIIHBIX ) 1 6
CJIOMCTBIX CBEPXIIPOBOIHUKOB.
AHomanuu CBOMCTB BTCII B
3 HOPMAJIbHOM COCTOSHHH. KorepeHTHBIN 1 2 1 6
HEKOI'€pEHTHBIN ITONEPEUHBIN TPAHCIIOPT.
Tepmonunamuueckue cBoiictea BTCIL
4 BTCII B marautaom none: H -T dazosas 2 1 6
auarpaMma.
5 AunmsorpornHass wmoxens [mH30ypra — ) 1 6
Jlanaay; MarautHbsle CBOWCTBA.
®da3zoBbIe JarpamMmbl BTCIL
6 BapbsupoBanue KOHIIEHTpaIluU 2 1 6
nHocureneii B BTCIL.
Tunmunble (a3oBble AMArpaMMbl  UIs
7 KYIIpaToB, OpraHUYECKUX 2 1 6
CBEPXIIPOBOHUKOB U ITHUKTUOB JKeJe3a.
IlceBnomenessie OCOOEHHOCTH;
] PexoHCTpyKIMSA (epMU-TIOBEPXHOCTH, €€ ) 1 6
CBS3b co CBEPXIPOBOASIIUMH
CBOMCTBAMH.
9 MaraeTusm 1 CBEpXIpPOBOJUMOCTb. 2 1 6
10  |®PaxkTopsl, BiaustoNIME HA TC. 2 1 6
11 Tuns! cBEpXIPOBOASAIIETO CIIAPUBAHMS. 2 1 6




[Ipsmoe  HaOmoneHWE  AHU3OTPOIUH
napaMeTpa nopsiaKa.

12

13 |O030p COBpEeMEHHBIX TEOPHUH. 2 1 6

[Mocnennue otkpeitust BTCII — cucrem
14 |mom  pmaBleHWEM C  KPUTHYECKUMH 2 1 6
TeMIepaTypaMu BOIM3H KOMHATHBIX.

15 [IpakTrueckoe [IPUMEHEHHE ) 1 6
BTCII-marepuaios.

Hroro yacos 30 15 90

IToaroTroBka K sK3aMeHy 0 yac.

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

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. Beaenue. Mcropus oTkpbiTus; ocHoBHBIE nipeactaButenu BTCII u ux xapakrepucTuky.

Beenenue. Uctopust otkpeitusi; ocHoBHbIe npeactaButenu BTCII u ux xapakrepuctuku. BrnusHue
CTPYKTYPBI U COCTaBa KpUCTAJUIOB UTTpHUM OapueBbix KynparoB u kpuctamuioB BTCII Ha ocHoBe Bi
Ha Tc.

2. CTpyKTYypBbl CUJIBHO aHU30TPOIIHBIX CJIOUCTBIX CBEPXIIPOBOAHUKOB.

CTpyKTYpBl CHJIBHO aHHM30TPOIHBIX CIIOMCTBIX CBEPXIPOBOJHHMKOB. MgB2; MHUKTHIBI Kenesa;
OpraHUYEeCKHe CBEpXNPOBOTHUKU. CeMEHCTBO KyNpaTHBIX CBEPXIPOBOIHHMKOB. XapakTepHas
ocobennoctb BTCII-cucrem — cioncras cTpykTypa.

3. Anomamuu cBoiictB BTCII B HOpManbHOM cocTossHMM. KorepeHTHBII M HEKOrepeHTHBIN
[OIIEPEYHBIN TPAHCIIOPT.

Anomanuu cBoiictB BTCII B HOpManmbHOM COCTOSHUH. TemmepaTypHble 3aBHCHUMOCTHU
COMPOTHUBIIEHUSI B HOPMAJIBHOM COCTOSHHH; AHW30TpONUsA CoONpoTuBIeHUs; KorepeHTHBIH u
HEKOI'€pEHTHBIN NONEPEYHbI TpaHcnopT. Metog MoHTroMepu il U3MEPEHHUI KOMIIOHEHT TEH30pa
COIPOTHBIICHUS CIIOUCTBIX CHCTEM.

4. Tepmonuuamudeckue cBoiictea BTCII. BTCII B marautaom none: H -T ¢a3oBas quarpamma.

Tepmonunamuueckue coiictBa BTCII. BTCII B marnutaHom none: H -T ¢asoBas guarpamma.
OO6acty cyliecTBOBaHUSI BUXPEBOW )KHUKOCTH, BUXPEBOH pemieTku. Polis MMHHUHTA BUXPEA.

5. AnmzorponHast Mojienb [ uH30ypra — Jlannay; MarautHbie CBOKCTBA.

AnmorporHas Monenb [ wH30ypra — JlaHmay; BeIpaXeHHs ISl OCHOBHBIX XapaKTEPHBIX [IHH
AQHM30TPOITHOTO CBEPXMPOBOJHUKA, TIOJIYYEHHBIC W3 aHWU3O0TPONMHON Mmoxenu [uH3Oypra - Jlanmay.
MaruuTHBIE CBOICTBA.

6. ®azosbie quarpamMmMel BTCIL. BapsupoBanue konueHTpauuu Hocuteneit B BTCIL

®azoBeie nuarpammbl BTCII. BapeupoBanne konmentpanuu Hocuteneir B BTCII; Bnusuue
KOHLIEHTpaluy Kucjaopopa Ha Tc UTTpuil-GapueBoro Kympara, SKCIEPUMEHTAIbHBIE METObI
BappupoBaHus Tc.

7. Tunnunele Ga3oBble qUArpaMMBbl U1 KyIpaToB, OPraHUYECKUX CBEPXIIPOBOAHUKOB U MHUKTHUIIOB
Kelesa.



Tunuynaele ¢a3oBble AUArpaMMbl JJisl KyNparoB, OPraHMYECKHUX CBEPXIPOBOJHUKOB M IHHUKTHIOB
’Kejes3a; yIUBHUTENbHBbIC aHajmoruu (aszoBbiXx auarpamm  pasnudyHeix BTCII u  opranmdeckux
CBEPXITPOBOHHKOB.

8. IlceBmomeneBbie  OCOOCHHOCTH; PekoHCTpyKuusi (EpMHU-TIOBEPXHOCTH, €€ CBSI3b CO
CBEPXIIPOBOSAIINMH CBOWCTBAMHU.

[lceBnomeneBsle  0cOOCHHOCTH;  PexoHCTpykums  (epMHU-TIOBEPXHOCTH, €€  CBSI3b  CO
cBepxnpoBoasmmu cBorictBamu. Ociuisiiun [1lyonukoBa —ne ['aaza u ARPES — cpaBHenue
METO/IOB HCCIIEIOBAHUS SJIEKTPOHHOM CTPYKTYPHI, HX MPEUMYIIECTBA U HEAOCTATKH.

9. Marserusm u CBCPXIIPOBOAUMOCTD.

OOcyxxaeHne  BO3MOXKHOCTH ~ COCYLIECTBOBAaHHMS  CBEPXIPOBOAMMOCTH M MarHeTusMa.
OKCIEpUMEHTAJIbHBIE PE3YJIbTaThI.

10. daxTopsl, Biusromue Ha Tc.

®axTopsl, Bausione Ha Tc. AHanu3 ocHOBHBIX cooTHomeHud Teopun BKUI mns mpenckazanus
HauboJee BEpOATHBIX MyTeH PeabHOTO MOBBILIEHUS T¢.

11. Tunsl CBEpXMPOBOAAIIETO CIIAPUBAHMSL.

0030p coBpeMeHHBIX Teopuit. Mogens RVB, cniiHOBBIX MEIIKOB, OUITONSIpPOHHAS MOJIEIh, MOJIETH C
pa3IMYHOM CUMMETPHEN MapaMeTpa MOpsaKa.

12. TIpsimoe HaONrOZIcHUE aHU30TPOIIHMH MTapaMeTpa MOPsIIKa.

IIpsimoe HaOMIONEHUE AHU3OTPOIMU MapaMerpa MopsaKa. IKCICPUMEHTBHI Ha CTPYKTypax ¢
pPa30pUEHTUPOBAHHBIMU ~ MOHOKpHCTA/LIAaMU  (TPUKPUCTAJUIAMH)  UTTPUI-0apreBOro  Kyrpara.
OO0cyx/IeHre YKCIEPUMEHTAITLHBIX JaHHBIX.

13. O630p COBpEMEHHBIX TEOPHUH.

0030p coBpeMeHHBIX Teopuit. Mogens RVB, cniiHOBBIX MeIIKOB, OUITONSIpPOHHAS MOJIEITh, MOJIETH C
pa3IMYHON CUMMETPHEN MapaMeTpa MOPsAKa.

14. Tocnennue otkpeiTuss BTCII — cuctem monm naBieHHEM C KPUTHYECKHMHU TeMIIeparypaMmu
BOJTM3M KOMHATHBIX.

[Hocnennue otkpeitust BTCII — cuctemM ¢ KpUTHYECKMMH TeMIepaTypaMy BOJIM3M KOMHATHBIX MPHU
BBICOKHX JIaBJIEHUSX: CEPOBOJOPOA, THIPU] JIAHTAHA.

15. Ilpaktnueckoe npumenenue BTCII-marepuanos.

[Ipaktnyeckoe  npumeHenne  BTCII-marepuanoB.  Co3gaHue  TOKOHeCymMxX  Kaleneid,
CBEPXIIPOBOAIINX COJICHOMIOB, MOIIHBIX TpaHc(opmaTtopoB, BeicokouyBcTBUTENBbHBIX CKBH /0B,
paboTtauux npy TemMIreparype >KUAKoro a3ora.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI



OcHoBHas nuTeparypa
1. IIpobnema BeICOKOTEMITEpaTYpHOU cBepxiipoBoguMoctH [ Tekcr]/mox pen. B. JI. [un30ypra, 1. A.
Kupxnuna, -M., Hayka, 1977
2. Beenenue B ¢pusuky cBepxnpoBogaukoB [ Teker]/B. B. llmuar, -M., MITHMO, 2000
3. H.M.IInakuna, «BeicokoTeMIiepaTypHbIe CBEpPXIIPOBOIHUKNY», « MeXTyHapoIHas MporpaMMa
oOpazoBaHus», - M.: 1996.

JlononHuTEIbHAS IUTEPATypa
1. N. P. Armitage, P. Fournier, R. L. Greene, “Progress and perspectives on electron-doped cuprates”,
REVIEWS OF MODERN PHYSICS, VOLUME 82(3), 2421-2487 (2010).
2. Hidekazu Mukuda, Sunao Shimizu, Akira Iyo, and Yoshio Kitaoka, “High-Tc Superconductivity and
Antiferromagnetism in Multilayered Copper Oxides — A New Paradigm of Superconducting
Mechanism” arXiv:1201.2726v1 [cond-mat.supr-con] 13 Jan 2012.

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

http://issp3.issp.ac.ru/kafedra/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[pesenranus B popmare PPT unu PDF kak npu yTeHnu IeKIWH, Tak W 7Sl BBICTYIUIGHUH CTY/IEHTOB
Ha CEMUHAapax.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

CryaeHT, W3ydalIUui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAQJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONpEAENIEHUS U TOHATHSA,
YMETh PUMEHSATH MOy9YCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

— BeJICHUS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMsI U3y4yaeMoOro mMarepualna, a He MEXaHHYeCKOro ero 3armoMmuHaHus. [lpu
3aTPYNHEHWH W3YYCHHsI OTACIBHBIX TEM, BOIIPOCOB CIENyeT OOpamarhCsd 3a KOHCYJIBTAIUSIMHU K
MIpenoaBaTesio.

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3MKU TBEPIOTO Tela

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: B.H. 3Bepes, o-p ¢u3.-Mar. HayK, CTapIIMil HAYYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

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

OIIK-1 CriocobeH pemars UccleI0BaTeIbCKHE
3a1a4M, Ha OCHOBE (DyHaMEHTAJIbHBIX 3HAHUH B
o0JacTé MaTepHUaIoOBeICHNS i TEXHOJIOTHH
MaTepHajoB

OIIK-1.1 3maer ®u cmoco0eH  HCHOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTallbHbIC
Hay4YHbIC 3HAaHHS B 00JIACTH MaTePHUAIOBEICHHUS

OIIK-1.3 OpraHn3oBbIBaET, BBITIONTHSET
OKCIIEPUMEHTAIbHBIC ~ HMCCIICIOBAHUS HAa  COBPEMEHHOM

YPOBHE U aHAJIM3UPOBATh UX PE3YJIbTATHI

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxXomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcCIeI0BaHUN

IIK-1.2 CnocobeH BbIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA JUCHUIIJINHBI ((COBpeMeHHLIC ACIICKThI BBICOKOTCMHCpaTypHOﬁ CBCPXIIPOBOAUMOCTHY

00yJaronuiics JOmKeH:

3HATb:

- ICTOPUIO OTKPBITHUS BEICOKOTEMIIEPATYpPHON CBEPXIIPOBOAUMOCTH;

- OCHOBHBIC CUCTCMbI C BELICOKUMH TC;

- kpuctaimmueckyo crpykrypy BTCII, ¢a3zoBbie quarpaMmsr;
- OCHOBHBIE METO/IbI HCCIIENOBAHUS PE3UCTUBHBIX CBOMCTB CHIIBHO aHU30TPOITHBIX CIIOMCTBIX CUCTEM;
- pa3nuuMs MEX1y KOT€PEHTHBIM U HEKOTE€PEHTHBIM TPaHCIIOPTOM;

- (paktopsl, Biustoue Ha Tc;

- OKCTIEpUMEHTANbHBIE TAHHBIE 10 COCYIIECTBOBAHHUIO CBEPXITPOBOAUMOCTH M MarHETU3Ma;
- coBpeMeHHbIe TeopeTndeckue mozaenu BTCIIL.

yMeTh:

- OPUEHTHPOBATHCS B 00JIbIIIOM 00beMe uTepaTypbl o BTCII;
- OLleHUBaTh Benn4unHy Tc Ha ocHoBaHnU Teopuu bKIII;
- aHaJIM3UPOBATH OCHOBHBIE XapAaKTEPUCTUKU CBEPXIPOBOAHMKA B PaMKaX aHU30TPOIHON MOAEIH

I'uu36ypra — Jlannay;

- [1I0JIB30BAaTbhCs PA3BUTBIMU B paMKax JUCHUINIMHBI METOAAMHU UCCIICAOBAHUS;

- pelaTh 3a/1a4u MO TEME JUCLUILIAHBI.
BJaJeTh:

- OKCIICPUMCHTAJIbHBIMH MCTOJaMH UCCIICAOBAHWA aHU30TPOIIUHN CIIOUCTBIX KPUCTAJIJIOB,
- COBPEMCHHBIMH MOJCIIAMHU, OITUChIBAOIIUMU HOHCpe‘IHLIﬁ TPAaHCHIOPT B CJIOMCTBIX KPUCTAJIIIAX,
- MaTeMaTH4YCCKHMM W HOHSITHHHBIM arnmnaparomMm v MCTOAaMHU HCCHGHOBaHHﬁ, COCTaBJIAIOIINMMHA

coJiepKaHue AUCHIUTITNHBL.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

- IPUMeEPHI 33J]aHUH KOHTPOIILHOU PaOOTHI:

1. KakoBa CTpykTypa OCHOBHBIX TpeACTaBUTeNEH

cemerictea BTCII. Ouenutp >Hepruro

B3auMozeiicTBus B cBepxnpoBoanuke ¢ Tc=40K u koHcTaHTOH cBA3M, paBHOii 0.3.

2. XapakTepHbli  BHJI

IMOBCPXHOCTHU

@epMu  OCHOBHBIX  MPEACTAaBUTENCH  ceMeHCcTBa

BBICOKOTEMIIEPATypHBIX CBEPXIPOBOAHMKOB. BBIUMCIUTL 3Hau€HHE BEPXHETO KPUTHYECKOTO IOJIS B
cBepxmpoBogHuke ¢ Tc=90K wu 3HaueHHWEM TMPOU3BOJHOM BEPXHEr0 KPUTHUYECKOIO TOJS IO

temneparype npu T=Tc, paBHoii 7 Tw/K.




3. Mogenu, oObsSICHAIONIE HEMOHOTOHHYIO TEMIIEPATypHYIO 3aBUCUMOCTb COTIPOTHBIICHUS CIIOMCTHIX
kpuctamuioB BTCII. Onenuts Tc cBepxmpoBogHMKa, B KOTOM KOHCTaHTa cBa3u pasHa 0.5, a
XapakTepHas Heprus B3aumoaencTausa — 30 meV.

4. Onucarb PKCIEPUMEHT 110 IPSIMOMY OIPEAEICHHUI0 CUMMETPUM IapaMerpa IOpsiika B CUCTEME
Y-Ba-Cu-O. Bprunciauth 3Haue€HHE BEPXHEr0 KPUTHYECKOro Mojsi B cBepxmpoBonHuke ¢ Tc=60K u
3HAYEHUEM MIPOU3BOIHOM BEPXHETO KPUTHUYECKOTO OIS o Temmeparype npu T=Tc, paBnoit 5 Tn/K.

5. Kakue cymecTByloT pasinyHble TUlbl crnapuaHus. OueHuTbs Tc cBEpXIpPOBOJHHMKA, B KOTOM
KOHCTaHTa cBsA3M paBHa 0.2, a XxapakTepHas sHeprus BzanMonaencTsud — 30 meV.

6. UTo Takoe KOTE€pPEeHTHBIM M HEKOTEPEHTHBIM MOMEPEUYHBIA TPAHCHOPT. BBHIYMCIUTE aHU3OTPOIUIO
3 dEKTUBHBIX MAaCC HOCUTENEH B CBEPXIPOBOAHKKE, B KoTopoM Hc1=0.5Tn, a He2= 100Tu.

- IPUMEPHI 33714 U3 JOMAITHETO 3a/1aHUA:

1. Ouenuts Tc cBepXmpoBOIHWKA, B KOTOM KOHCTaHTa cBsizu paBHa 0.5, a xapakTepHas 3HEprus
B3anMmoeiicTeug — 30 meV.

2. OueHNTh KOHCTAHTY CBSI3U cBepxmpoBonHuka ¢ Tc=60K u c sHeprueil B3auMoAeHCTBUS, PaBHOMN
xapakTepHoii sHepruu Jlebas 350K.

3. OneHuTh HEPrUI0 B3auMOJEHCTBUS B cBepxmpoBoguuke ¢ Tc=40K u koHCTaHTO# CBA3M, paBHOU
0.3.

4. BrlUuHMCIUTh 3HAUEHUE BEPXHEr0 KPUTUUECKOro Mojid B cBepxnpoBonHuke ¢ Tc=90K u 3HaueHuem
MPOU3BOTHON BEPXHETO KPUTUIECKOTO MOJIs To Temiieparype rpu T=Tc, pasroii 7 Ti/K.

5. Beruucnuth aHuzorponuio 3(Q(eKTHBHBIX Macc HOCHTENEeH B CBEPXIPOBOIHUKE, B KOTOPOM
Hc1=0.5Tn, a Hc2= 100Tmn.

- IPUMCEPBI TEM JOKJIAI0B CTYACHTOB Ha CCMUHAPC B BUIC peq)epaTOB 110 CTAaTbsiAM:

1. Pedepar crareu JI.51.BunnukoBa «Direct observation of the lattice of Abrikosov vortices in High-Tc
superconductor YBaCuO single crystalsy.

2. Pedepar crarem T. Helm et al “Evolution of the Fermi Surface of the Electron-Doped
High-Temperature Superconductor

Nd2xCexCuO4 Revealed by Shubnikov—de Haas Oscillations”
3. Pedepar crarbu R. Kleiner et al “Intrinsic Josephson effects in high-T, superconductors”

4. Pedepar crateu N. P. Armitage et al “Doping Dependence of an n-Type Cuprate Superconductor
Investigated by Angle-Resolved Photoemission Spectroscopy”

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIPOCOB:
1. Tlpuectu popmyny u3 teopun BKII, mo3BossONIyI0 OLEHUTH TEMIEPATYPy CBEPXIPOBOISLIETO
nepexoza.

2. XapakTepHble TMapaMmeTpbl €IWHULBI JIMHBI, BXOMAIINE B Ba)KHEUIINE COOTHOIIEHUS TEOpUU
CBEPXITPOBOAHHUKOB. VX BenmmumHbI 1i1st THNWYHEIX nipencraButeneit BTCIL.

3. CBs13b aHM30TPOIUH BEPXHUX KPUTHUECKUX IOJIEH ¢ aHM30Tponuei 3 (HeKTUBHON MaCCHI.

4. VYpasHenue 'muzOypra-Jlangay aHM30TPOITHOTO CBEPXMPOBOIHUKA. BbIuncieHne xapakTepHBIX
JUIUH.

5. B kakoMm cityuae CTaHOBHUTCS BaKHBIM yUeT TapaMarHUTHOTO paclaprBaHUsL.
6. Kakwue n3BecTHBI SKcriepruMeHTalbHble MeTobl n3mMeHenus Tc B BTCIL.

7. Ilpy KXakoM COOTHOLIEHMHM MEXIy MEXCIOEBBIM pPACCTOSIHUEM U JUIMHOM KOTE€PEHTHOCTH
BBICOKOTEMIIEPATYPHBI  CBEPXIPOBOAHUK  JODKEH  JEMOHCTPUPOBAaTh  BHYTpeHHHH  3ddexT
Jxo3edcona. Kakas u3 AmH KOrepeHTHOCTH aHU30TPOITHOTO CBEPXIIPOBOAHMKA IIPU ITOM BaXKHA.

Kontponbaeie Bonpocs! K auddepeHInpoBaHHOMY 3a4eTy:

1. B uem cocrosr orpannuenus Tc npu (OHOHHOM MeXaHU3ME CIIaPUBAHUS JIEKTPOHOB.

2. Vnest SKCUTOHHON MOJIEH BBICOKOTEMIIEPaTypHOH CBEpXIPOBOAUMOCTH (Mozenb JluTmia).

3. KakoBa cTpykTypa OCHOBHBIX IpeacTasureiei cemeiictsa BTCII.

4. Uro mnpoMCXOOUT NpPH H3MEHEHHWH KOHLEHTpauuu Kuciopoga B oOmactu x=0,64 B cucreme
Y-Ba-Cu-O.

5. B uem cocTouT 4-X KOHTAKTHBIA METOA U3MEPEHUS COTIPOTUBIIEHUS IO MeTOy MOHTIOMEpH.



6. UTo Takoe KOTepeHTHBIN U HEKOTePEHTHBIN MMONEPEYHBIN TPAHCIIOPT.

7. Monenu, oObACHSIONINE HEMOHOTOHHYIO TEMIIEPAaTYPHYIO 3aBUCUMOCTh COIPOTHUBICHHS CIOMCTBIX
kpuctauioB BTCII.

7. XapakTepHbli  BHA ~ TNoBepxHOCTH  PepMM  OCHOBHBIX  IpPENCTABHTENEN  cemeilcTBa
BBICOKOTEMIIEPATyPHBIX CBEPXIIPOBOJHUKOB.

8. Monens Jludmumna st onucanus dPQPeKTa OTPUNATETHHOTO KOAIPQPHUIMEHTa TErIOBOTO
pacIIUPEHUs CIOUCTBIX CUCTEM.

10. Pesynbratel Teopun Beprxamepa. [enbdanna n XoxeHOeora st ONMUCAHHS TEMIIEPATypHOTOH
3aBHCUMOCTH BEPXHETr0 KPUTHUECKOro Iojisi. JluaMarHuTHBIN U mapamMarHUTHBINA npenen. CpaBHeHHE
TEOPUH U HKCIIEPUMEHTA.

11. ®azoBbie nuarpamMmbl TunUIHBIX BTCII-kpucTamios.

12. B xakodi obOnactu (a3oBoil AmarpaMMbl CYIIECTBYeT IiceBaomienb B cucrteme Y-Ba-Cu-O.
Teopernueckne MOAETH MCEBAOLIEIECBOIO COCTOSHUSL.

13. Anuzorponus napametpa nopsiaka TunnaHsix BTCII-kpucramios.

14. Kakue cymecTByIOT pa3iMyHble TUIIbI CIIAPUBAHUSI.

15. Kak Bimser Tumel cCHapuBaHMs Ha CHEKTP KBa3WYaCTUYHBIX BO3OyxkiaeHHH. TyHHenbHbIE
9KCIIEPUMEHTHI.

16. Onucarh 3KCIEPUMEHT MO MPSMOMY OINPEACIEHHUI0 CUMMETPUHU TapaMeTpa MOopsiKa B CHUCTEME
Y-Ba-Cu-O.

17. Oxapakrepu3zoBarb OcHOBHbIe TeopeTnueckue moaenu BTCII, mepeuncnuTh uX JAOCTOMHCTBA U
HEIOCTaTKH.

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. KakoBa cTpykTypa oOcHOBHbIX mnpeacraButeneir cemeiictea BTCII. Otnenutrs »Hepruto
B3auMozeiicTBus B cBepxnpoBoaHuke ¢ Tc=40K u koHcTaHTOH cBA3M, paBHOii 0.3.

2.  XapaktepHeld BHJX  ToBepxHOCTM depmMu  OCHOBHBIX  MNpPEACTABUTENEH  CEMEHCTBa
BBICOKOTEMIIEPATypHBIX CBEPXIPOBOAHUKOB. BBIUMCIUTL 3Hau€HHE BEPXHETO KPUTHUYECKOTO IOJIS B
cBepxmpoBogHuke ¢ Tc=90K wu 3HaueHHWEM TMpPOU3BOJHOM BEPXHEr0 KPUTHUYECKOIO TOJS IO
temneparype nipu T=Tc, paBHoii 7 Tw/K.

3. Mogenu, oObsSICHAIONIE HEMOHOTOHHYIO TEMIIEPATypHYIO 3aBUCUMOCTb COTIPOTHBIICHUS CIIOUCTHIX
kpuctamuioB BTCII.  Onenuts Tc cBepxmpoBogHMKa, B KOTOM KOHCTaHTa cBa3u pasHa 0.5, a
XapaxkTepHas sHeprust BzaumoaencTaus — 30 meV.

4. Onucarb PKCIEPUMEHT 110 IPSIMOMY OIIPEAEICHHUI0 CUMMETPUU IapaMerpa IOpsiika B CUCTEME
Y-Ba-Cu-O. Bprunciauth 3Haue€HHE BEPXHEr0 KPUTHYECKOro Mojsi B cBepxmpoBonHuke ¢ Tc=60K u
3Ha4YEHUEM MTPOU3BOIHOM BEPXHETO KPUTHUYECKOTO OIS 1o Temmeparype npu T=Tc, paBnoit 5 Tn/K.

5. Kakue cymecTByloT pasindyHble TUlbl crnapuaHus. OueHuTbs Tc cBEpXIPOBOJHHMKA, B KOTOM
KOHCTaHTa cBsA3M paBHa 0.2, a xapakTepHas sHeprus BzanMonencTsug — 30 meV.

6. UTo Takoe KOTEpPEHTHBIA M HEKOT€PEHTHBIN IMONEPEYHBIH TPAHCHIOPT. BBIYMCINTE aHHU30TPOIHUIO
3 GEKTUBHBIX MAaCC HOCUTENEH B CBEPXIPOBOAHKKE, B KoTopoM Hc1=0.5Tn, a He2= 100Tu.

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTU3UpPOBaHHbIC, [IYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPHU PEIICHUH KOHKPETHBIX 33734, IPaBUIbHOE O0OOCHOBAHHUE MPUHSATHIX
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
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.



OtmeHka Xopoto 6 0ajIoB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 0Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

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

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHumupoBanHplid 3a4€T NPOBOAMTCA B YCTHOM Qopme mo Owmneram. B kaximom Ouiere
NPE/ACTaBICHO TPU TEOpeTHYeCKHX Bompoca. [Ipu mnpoenennn auddepeHIMpoBaHHOTO 3aueTa
oOyuaromemycsi npenoctasisiercsi 30 MUHYT Ha moAarotoBky. Ompoc oOydaromerocst He IOJDKEH
MPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO Yaca.



