degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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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 JIEKIWM MOCBSIIEH U3JI0KEHUIO OCHOBHBIX TEOPETUUYECKUX U KCIIEPUMEHTAIbHBIX PE3YJIETATOB
UCCIIEJOBAaHUN B CPaBHMUTEIFHO HOBOM M aKTMBHO pa3BUBamoLIelcs oOmacTu (QU3MKKM TBEpAOro Teia —
BbIcOKOTemIeparypHoii cBepxnpoBonumoctu (BTCII). Kypc nexkuwmii, mocTpoeHHbI Ha 0Oasze myOiauKaumuid
MOCJTIEHUX JIET, BKIOYaeT 0030p pAa COBPEMEHHBIX TEOPETUYECKHUX MOJENeH M M3JI0KEHHE OCHOBHBIX
XapaKTEPUCTHKAX BBICOKOTEMIIEPATypHBIX CBEPXIPOBOAHUKOB: MX KPHUCTAJUIMYECKOW CTPYKTYpHI, (a3oBbIX
JarpaMM, TPaHCIIOPTHBIX U MAarHUTHBIX CBOMCTB. 3ajada Kypca - IO3HAKOMUThH CTYIAECHTOB C OCHOBHBIMHU
MOHATUSAMH M HICSIMH B 3TOW 001aCTH, C MOCTAHOBKOM 3a7a4 U MOAXOAAMHU K X pemeHusM. [Ipennonaraercs,
YTO, IIPOCIyIIaB 3TOT KypC, CTYIEHTBI CMOIYyT YWUTaTh U IOHMMAaTh TEKYILIYI0 HayuHYIO NIEPHOIUKY B 3TOU
00JIaCTH, a TAKXKE YCIEIIHO BKIIIOYUTHCS B pabOTy KOJIJIEKTHBA, TpoBoasiiero ucciueaoBanus BTCIIL.

1. leau u 3apauu

eap AUCUMNIMHBI
JaHHBI KypC JEKUMM IO3BOJIUT CTYACHTAM IIOJIYYUTh HPEICTABICHHE O CPABHUTEIBHO HOBOM M
aKTUBHO  pa3BUBamIleiics obmacth  (GU3MKK  TBEpAOro Tela —  BBICOKOTEMIIEPATYPHOM
cBepxmpoBoaumocTH. Kypc nexumii, mocTpoeHHbI Ha 6a3e MyOnuKanuid IMOCIEAHUX JIET, BKIIOYaeT
0030p psda COBPEMEHHBIX TEOPETHUYECKUX MOZAENECH M HU3JI0KEHHWE OCHOBHBIX XapaKTePUCTHKAX
BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOIHHUKOB: MX KPHCTAIIIMYECKOM CTPYKTYpHI, (ha30BBIX AHArpamMM,
TPAHCIOPTHBIX U MAarHUTHBIX CBOWCTB.

33]13‘[1/[ JAUCHUIIINHBI

MO3HAKOMHTH CTYIEHTOB C OCHOBHBIMH MOHSITHAMHU U UICSIMH B 3TOH 00JIACTH, C MOCTAHOBKOW 3a/1a4 U
OAX0AaMHU K ux peweHusM. [Ipeanonaraercs, 4ro, npociaymas 3TOT Kypc, CTYIEHTbl CMOTYT YUTaTh U
MOHUMATh TEKYILYI0 HayYyHYIO MEPUOAMKY B 3TOH OOJIACTH, a TAK)KE YCIEIIHO BKJIIOYUTHCA B padoTy
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 kputuueckuid | YK-1.1 AHanuzupyer npoOieMHyI0 CUTYaIUI0 KaKk CUCTEMY,
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH
CHCTEMHOTO TTOJIX0/1a, BEIpAaOaThIBATh
CTpaTeruro AecTBui

OIIK-1.1 3maer W CcmocoOEH  WCIIONB30BaTh B
OIIK-1 CnocoGen peniath 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
MaTepHuasoB IKCIICPUMCHTANIbHBIC ~ MCCJICIOBAHUS HA  COBPEMEHHOM
YPOBHE M aHAJIM3UPOBATh UX PE3YIIBTATHI

[1K-1 CniocoGen crasuth, popmanuszosbiBars n |[IK-1.1 Crnoco6en HaxoauTh, aHANM3UPOBAaTH U 000OMIATH
pelarh 3a1a41, B TOM 4ucCie paspabarbiBath 1 |MH(OPMAaIMIO 00 aKTyabHBIX pe3yJbTaTax HCCiIel0BaHUM

HCCIIeI0BaTh MaTCMAaTHYCCKUE MOIETIH I1K-1.2 CnocobeH  BbIIBUTaTh  THUMOTE3bl, CTPOUTH
U3y4YacMbIX SBICHHUI U IIPOLIECCOB, CACTEMHO  |MAaTeMaTHYeCKHE MOACIH Ui  OIMHCAHHS — H3y4aeMbIX

aHAJIM3UPOBaTh HAy4YHbIC IIPOOJIEMBI, OIYYaTh |ABIEHHH U IIPOLECCOB, OIIEHUBATH KA4€CTBO Pa3pabOTaHHOM
HOBBIE Hay4YHBIC PE3YIBTATHI MOJZEIHN

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;
- aHaJM3UPOBATH OCHOBHBIE XapaKTEPUCTUKHU CBEPXIPOBOJAHMKA B paMKaX aHU3OTPOIIHONW MOIENU
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;

- MaTeMaTW4YeCKUM U TMOHATHUIHBIM amnmapaToM W METOJaMH HCCIICJOBAHHMA, COCTABISIOMIUMU
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.
) CTpyKTypbsl  CHJIIBHO  aHHU3OTPOIIHBIX ) 1 6
CJIOMCTBIX CBEPXIIPOBOIHUKOB.
AHomanuu CBOMCTB BTCII B
3 HOPMaJIbHOM COCTOSHUU. KOrepeHTHBIN 1 2 1 6
HEKOI'€pEHTHBIN ITONEPEUHBIN TPAHCIIOPT.
Tepmonunamuueckue cBoiictea BTCIL
4 BTCII B marautaom none: H -T ¢azosas 2 1 6
auarpaMma.
5 AnmsorpornHast Mmoxens [umH30ypra — ) 1 6
Jlanaay; MarautHbsle CBOWCTBA.
®da3zoBbIe JAarpamMmsl BTCIL
6 BapbsupoBanue KOHIIEHTpaIluU 2 1 6
nHocureneii B BTCIL.
Tunmunsle (a3oBble AMATPaMMBI UL
7 KYIIpaToB, OpraHUYECKUX 2 1 6
CBEPXIIPOBOHUKOB U ITHUKTUOB JKeJe3a.
IlceBnomenessie OCOOEHHOCTH;
] PexoHCTpyKIMSA (epMU-TIOBEPXHOCTH, €€ ) 1 6
CBS3b co CBEPXIPOBOAALINMH
CBOMCTBAMH.
9 MaraeTusm 1 CBEpXIpPOBOJUMOCTb. 2 1 6
10  |®PaxkTopsl, BiaustoNIME HA TC. 2 1 6
11 Tuns! cBEpXIPOBOASAIIETO CIIAPUBAHMS. 2 1 6




[Ipsmoe  HaOmoneHWEe  AHM3OTPOIUH
napaMeTpa nopsiaKa.

12

13 |O030p COBpEeMEHHBIX TEOPHUH. 2 1 6

[Hocnennue 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 TipenctaButenu BTCII u ux xapakrepuctuxu. Bnusiaue
CTPYKTYPBI U COCTaBa KpUCTAJJIOB UTTPpHUIl OapueBbix KynpaTtoB 1 kpuctauioB BTCII Ha ocHose Bi
Ha Tc.

2. CTpyKTYypBbl CUJIBHO aHU30TPOIIHBIX CJIOUCTBIX CBEPXIIPOBOAHUKOB.

CTpyKTYpBl CHJIBHO aHHM30TPOIHBIX CIIOMCTBIX CBEPXIPOBOJHHMKOB. MgB2; MHUKTHIBI Kenesa;
OpraHUYEeCKHe CBEPXIPOBOTHHUKU. CeMEWCTBO KyINpPaTHBIX CBEPXIIPOBOIHHMKOB. XapakTepHas
ocobennoctb BTCII-cucrem — cioncras cTpykTypa.

3. Anomamuu cBoiictB BTCII B HopmanbHOM coctosiHUU. KoOrepeHTHbII M HEKOTepeHTHBII
[OIIEPEYHBIN TPAHCIIOPT.

Anomanun cBoiicte BTCII B HOpMmambHOM cocrosHud. TemmeparypHble 3aBUCHMOCTH
COIIPOTHUBIICHUS] B HOPMAaJbHOM COCTOSIHMM; AHHM30TPONHs comnpoTuBieHus;; KorepeHTHBI u
HEKOI'€pEHTHBIN ITONEPEYHbIN TpaHcnopT. MeTog MoHTroMepu Al U3MEPEHUN KOMIIOHEHT TE€H30pa
COIPOTHBIICHUS CIIOUCTBIX CHCTEM.

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

Tepmomuunamuueckue cBoiictea BTCII. BTCII B marautHom mone: H -T ¢a3zoBas muarpamma.
OO6acty cyliecTBOBaHUSI BUXPEBOW )KHUKOCTH, BUXPEBOH pemieTku. Polis MMHHUHTA BUXPEA.

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

AnmorporHas Moxmenb [ uH30ypra — Jlanmay; BbIpaskeHUsS IS OCHOBHBIX XapaKTEPHBIX [IHH
AQHM30TPOMHOTO CBEPXIPOBOJHMKA, MOJTYYCHHbIE M3 aHM30TPONMHON Mmojenu ['mH30ypra - Jlanmay.
MaruuTHBIE CBOICTBA.

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

®azoBeie nuarpamMmbl BTCII. BapbupoBanme xonuentpauuu Hocuteneir B BTCIL; Bausaue
KOHLIEHTpaluy Kucjaopopa Ha Tc UTTpuil-GapueBoro Kympara, SKCIEPUMEHTAIbHBIE METObI
BappupoBaHus Tc.

7. Tunnunele Ga3oBble qUArPaMMBbI I KyIpaToB, OPraHNYECKUX CBEPXIIPOBOAHUKOB U ITHUKTHIOB
Kelesa.



Tunuynasle ¢Ga3oBble AMAarpaMMBbl U KyIOpaToB, OPTaHUYECKUX CBEPXIPOBOJAHUKOB M ITHUKTHIOB
Kejes3a; yIUBHTENbHBbIC aHamoruu (azoBeix auarpamm  pasnuudbix BTCII u  opranmueckmx
CBEPXITPOBOHHKOB.

8. IlceBmomeneBble  0COOCHHOCTH; PekoHCTpykuusi (epMU-TIOBEPXHOCTH, €€ CBfA3b CO
CBEPXIIPOBOSAIINMH CBOWCTBAMHU.

[lceBnomeneBsle  0coOEHHOCTH;  PexoHCTpykums  (EepMHU-TIOBEPXHOCTH, €€  CBSI3b  CO
cBepxnpoBoasmumu cBoiictBamu. Ocinsinuu [lyOrukoBa —ae [aaza u ARPES — cpaBHenue
METO/IOB HCCIIEIOBAHUS SJIEKTPOHHOM CTPYKTYPHI, HX MPEUMYIIECTBA U HEAOCTATKH.

9. Marserusm u CBCPXIIPOBOAUMOCTD.

OOcyxxaeHne  BO3MOXKHOCTH ~ COCYLIECTBOBAaHHMSI ~ CBEPXIIPOBOOAUMOCTH M MarHeTH3Ma.
OKCIEpUMEHTAJIbHBIE PE3YJIbTaThI.

10. daxTopsl, Biusromue Ha Tc.

@axTopsl, Bhausonme Ha Tc. AHanu3 ocHOBHBIX cooTHomenuit Teopun BKII mis mpenckazanus
HauboJee BEpOATHBIX MyTeH PeabHOTO MOBBILIEHUS T¢.

11. Tunsl CBEpXMPOBOAAIIETO CIIAPUBAHMSL.

00630p coBpeMeHHBIX Teopuil. Mojens RVB, ciMHOBBIX MENIKOB, OUITOIIPOHHAS MOJIEh, MOJIETH C
pa3IMYHOM CUMMETPHEN MapaMeTpa MOpsaKa.

12. TIpsimoe HaONrOZIcHUE aHU30TPOIIHMH MTapaMeTpa MOPsIIKa.

IIpsimoe HaOMIONEHUE AHWU3OTPONMHU MMapaMmeTpa MopsaKa. ODKCICPUMEHTHI Ha CTPYKTypax ¢
pPa30pUEHTUPOBAHHBIMU ~ MOHOKpHCTA/LIAaMU  (TPUKPUCTAJUIAMH)  UTTPUI-0apreBOro  Kyrpara.
OO0cyx/IeHre YKCIEPUMEHTAITLHBIX JaHHBIX.

13. O630p COBpEMEHHBIX TEOPHUH.

00630p coBpeMeHHBIX Teopuil. Mojens RVB, ciMHOBBIX MENIKOB, OUITOIIPOHHAS MOJIEh, MOJIETH C
pa3IMYHON CUMMETPHEN MapaMeTpa MOPsAKa.

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

[Hocnennue otkpeitusi BTCII — cucreM ¢ KpUTHYECKMMH TeMIiepaTrypamMu BOJIM3M KOMHATHBIX IIPH
BBICOKHX JIaBJIEHUSX: CEPOBOJOPOA, THIPU] JIAHTAHA.

15. Ilpaktnueckoe npumenenue BTCII-marepuanos.

[Ipaktnyeckoe  npumenHenne  BTCII-marepuanos.  Co3maHue — TOKOHeCylIMX — KaOenei,
CBEPXIIPOBOAIINX COJIEHOUIOB, MOIIHBIX TpaHC(POpMaTopoB, BeicokouyBcTBUTENIBbHBIX CKBU /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, W3ydalIuid AWCIHILIAHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE OMpEACNEHUS M TOHATHUA,
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 MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeajaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHO 10OUTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIHEHWN W3YYCHHsI OTACIBHBIX TEM, BOMPOCOB CIEAYyeT OOpamarhCcsd 3a KOHCYJIBTAIUSIMH K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

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

Kypc: 1

kBaTuuKkanus: 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
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 w cmocobeH  HCMONB30Barb B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
Hay4YHbIC 3HAaHHS B 00JIACTH MaTePHUAIOBEICHHUS

OIIK-1.3 OpraHn3oBbIBaET, BBITIONTHSET
OKCIIEPUMEHTAIbHBIC ~ HMCCIICJOBAHUS 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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcCIeI0BaHUN

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

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUSA JUCHUTIIIAHBI «COBpGMeHHBIe ACIICKTBI BBICOKOTGMHepaTypHOﬁ CBCPXIIPOBOAUMOCTI

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;
- AHaJM3UPOBATH OCHOBHBIE XapaKTEPUCTUKHU CBEPXIPOBOJAHMKA B paMKaX aHU3OTPOIIHONW MOIENU

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,
- MAaTEeMaTHYCCKHMM H IOHITUHHBIM afraparoMm M MCETOHdaMUu HCCHeﬂOBaHHfI, COCTaBJIAOIIINMH

coJiepKaHue AUCHIUTITNHBL.

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

- IPUMeEPHI 33J]aHUH KOHTPOIILHOU PaOOTHI:

1. KakoBa cTpyKkTypa

OCHOBHBIX HpeHCTaBHTeHeﬁ

cemeirictea BTCII. Ouenutrs »Hepruto

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
ceepxmpoBogHuke ¢ Tc=90K u 3HaueHMEM TNPOM3BOJAHOM BEPXHETO KPUTHUECKOTO OIS IO

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



3. Mogenu, 0OBICHSIOINE HEMOHOTOHHYIO TEMIIEPAaTyPHYIO 3aBUCUMOCTb COINPOTHBIICHHUS CIIOMCTBIX
kpuctamuioB BTCII.  Ouenuts Tc cBepxXmpoBOIHMKA, B KOTOM KOHCTaHTa cBsizu paBHa 0.5, a
XapakTepHas Heprus B3aumoaencTausa — 30 meV.

4. Onucarh 5KCHEPUMEHT II0 NPSIMOMY OIPEICIIEHUI0 CUMMETPUU IapaMeTpa IOpsiKa B CUCTEME
Y-Ba-Cu-O. Bprunciauth 3HaueHHE BEPXHETO KPUTHUECKOro Mojisi B cBepxmpoBoxHuke ¢ Tc=60K u
3HAYEHUEM MIPOU3BOIHOM BEPXHETO KPUTHUYECKOTO OIS o Temmeparype npu T=Tc, paBnoit 5 Tn/K.

5. Kakue cymecTByloT pa3nuyHble TUIbl crnapuBaHusd. OueHuTb Tc CBEpXIPOBOAHUKA, B KOTOM
KOHCTaHTa cBsA3M paBHa 0.2, a XxapakTepHas sHeprus BzanMonaencTsud — 30 meV.

6. UTo Takoe KOTr€peHTHBI U HEKOTEPEHTHBIN IMONEPEUYHbIA TPAHCHOPT. BBIUUCIUTL aHU30TPOIUIO
3 dEKTUBHBIX MAaCC HOCUTENEH B CBEPXIPOBOAHKKE, B KoTopoM Hc1=0.5Tn, a He2= 100Tu.

- IPUMEPHI 33714 U3 JOMAITHETO 3a/1aHUA:

1. Ouenuts Tc cBepXIpoOBOAHMKA, B KOTOM KOHCTaHTa cBsi3u paBHa 0.5, a xapakTepHas 3HEprus
B3anMmoeiicTeug — 30 meV.

2. OueHNTh KOHCTAHTY CBSI3U cBepxmpoBonHuka ¢ Tc=60K u c sHeprueil B3auMomencTBUs, paBHON
xapakTepHoii sHepruu Jlebas 350K.

3. OneHuTh PHEPTUIO B3auMONENHCTBUA B cBepxmnpoBogHuke ¢ Tc=40K u xoHCTaHTOW CBSI3U, paBHOI
0.3.

4. BplUMCIUTh 3HAYEHUE BEPXHEIO0 KPUTUUYECKOIO MOois B cBepXmpoBogHuke ¢ Tc=90K u 3HaueHuem
MPOU3BOTHON BEPXHETO KPUTUIECKOTO MOJIs To Temiieparype rpu T=Tc, pasroii 7 Ti/K.

5. BbruucnuTh aHu30Tponuio 3(PQEKTUBHBIX MacC HOCHUTENEH B CBEPXIPOBOJAHHUKE, 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 crarbm 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 crareu 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. Tlpusectu ¢opmyny u3 teopun BKIL, mo3BoisONIyI0 OLEHUTH TEMIIEPATYPY CBEPXITPOBOISIILETO
nepexoza.

2. XapakTepHble MapamMeTpbl €AWHMIIBI [UIHHBI, BXOASIIME B Ba)KHEHIINE COOTHOIICHHS TEOPUHU
CBEPXITPOBOAHHUKOB. VX BenmmumHbI 1i1st THNWYHEIX nipencraButeneit BTCIL.

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

4. VYpaBuenue ['mu30ypra-Jlangay aHW30TPONHOrO CBEPXIPOBOAHMKA. BblumcieHne XapakTepHBIX
JUIUH.

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

7. Ilpy XakoM COOTHOUIEHMM MEXIYy MEXKCIOEBBIM pPACCTOSSHUEM U JUIMHOM KOT€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. UYto TpOUCXOOUT TIpH W3MEHEHUW KOHIICHTpAIMu Kuciiopoma B obmactm x=0,64 B cucteme
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. Mopenu, oObACHSIOIE HEMOHOTOHHYIO TEMIIEPaTypHYIO 3aBUCUMOCTb COIIPOTUBIICHUS CIIOMCTBIX
kpuctauioB BTCII.

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

8. Monenpy Jludgmuna mis onucanus dd¢ekTa OTPHLATENHHOTO KOA(PPUIMEHTa TEIIOBOTO
pacIIUPEHUs CIOUCTBIX CUCTEM.

10. Pesynbratel Teopun Beprxamepa. [enbdanna u XoxeHOeora ajisi ONMUCAHHS TEMIIEpaTypHOTON
3aBHCUMOCTH BEPXHEr0 KPUTUYECKOTO mouisd. JlMaMarHUTHBIA W MapaMarHuTHBIA npenen. CpaBHeHHE
TEOPUH U HKCIIEPUMEHTA.

11. ®azoBbie nuarpamMmbl TunUIHBIX BTCII-kpucTamios.

12. B kakoii obnmactu ¢a3oBOd auarpaMMbl CyIIECTBYyeT TiceBlomesnb B cucteme Y-Ba-Cu-O.
Teopernueckne MOAETH MCEBAOLIEIECBOIO COCTOSHUSL.

13. Anuzorponus napametpa nopsiaka TunnaHsix BTCII-kpucramios.

14. Kakue cymecTByIOT pa3iMyHble TUIIbI CIIAPUBAHUSI.

15. Kak Bnmser Tumbl CHapuBaHWs Ha CHEKTP KBa3WYaCTUYHBIX BO30yxnaeHuil. TyHHenbHbIE
9KCIIEPUMEHTHI.

16. OnucaTh KCIEPUMEHT MO MPSAMOMY OMPEAENIEHHI0 CUMMETPUHU MapaMeTpa MopsAaKka B CHCTEME
Y-Ba-Cu-O.

17. OxapakrepuzoBarb OoCHOBHbIe Teopernueckue monenu BTCII, mepedncnuts MX NOCTOMHCTBA U
HEIOCTaTKH.

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. KakoBa crTpykrypa ocHOBHbIX mpenacraBureneit cemerictBa BTCII. Ounenutrs »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
ceepxmpoBogHuke ¢ Tc=90K u 3HaueHHMEeM TNPOM3BOJAHOM BEPXHETO KPUTHUECKOTO OIS IO
temneparype nipu T=Tc, paBHoii 7 Tw/K.

3. Mogenu, 0OBICHSIOINE HEMOHOTOHHYIO TEMIIEPAaTYPHYIO 3aBUCUMOCTb COIPOTHBIICHHUS CIIOMCTHIX
kpuctamuioB BTCII.  Ouenuts Tc cBepxXmpoBOIHMKA, B KOTOM KOHCTaHTa cBsizu paBHa 0.5, a
XapaxkTepHas sHeprust BzaumoaencTaus — 30 meV.

4. Onucarh 5KCHEPUMEHT II0 NPSIMOMY OIPEICIIEHUI0 CUMMETPUU IapaMeTpa IOpsiKa B CUCTEME
Y-Ba-Cu-O. Bplunciauth 3HaueHHE BEPXHETO KPUTHUECKOro MMojisi B cBepxmpoBoxHuke ¢ Tc=60K u
3Ha4YEHUEM MTPOU3BOIHOM BEPXHETO KPUTHUYECKOTO OIS 1o Temmeparype npu T=Tc, paBnoit 5 Tn/K.

5. Kakue cymecTByloT pa3nuyHble TUIbl crnapuBaHusd. OueHuTb Tc CBEPXIPOBOAHUKA, B KOTOM
KOHCTaHTa cBsA3M paBHa 0.2, a xapakTepHas sHeprus BzanMonencTsug — 30 meV.

6. UTo Takoe KOTepEeHTHBIH M HEKOTEPEHTHBIM INOMEpPEYHbI TpaHCHOPT. BBIUUCINTL aHU30TPOIUIO
3 GEKTUBHBIX MAaCC HOCUTENEH B CBEPXIPOBOAHKKE, B KoTopoM Hc1=0.5Tn, a He2= 100Tu.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka ommyHO § OamioB - BBICTaBJIIETCS CTYICHTY, IIOKa3aBILIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xoporio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, ymMeer IPUMEHTh I0JlyuY€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.



OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYIACHTY, €CII OH TBEPIO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaraeT ero, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka xopo1o 5 6ajuIoB - BBICTABISACTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamiga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOI0O MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NalbHEHWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTeIbHOCTH B M3JIOKCHHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIECH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaxX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepenumupoBannpiii 3a4€T  MpoBOAUTCS B yYCTHOH (opme mo Owmimeram. B kaxnom Ouiere
NPE/ACTaBICHO TPU TEOpeTHYeCcKuX Bompoca. [Ipu mnpoenenun auddepeHImpoBaHHOIO 3adeTa
oOyuaromemycsi npeapoctasisiercss 30 MUHYT Ha ToaroToBky. Ompoc oOyuaromerocs He JOJDKEH
MPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO Yaca.



