degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 30 gac.
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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 3HaeT W cHocoOEGH  HCIONbL30BaTh B
npo(eCCUOHANBHON  JIEATENPHOCTH  (PyHJAaMEHTAIIbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTy (PU3NKO-MaTeMaTHYeCKUX HayK

Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
[1K-1 CriocoGen craButh, GopManr30BbIBaTh U |MHOOPMaIMIO 00 aKTyasbHBIX PE3yJbTaTaX MCCIIEOBaHUM B
pelars 3312491, B TOM YUCJIe pa3pabarTbiBath U |PAMKaX TEMAaTHYECKOM 00IAacTH CBOEH IpOoQeccCHOHANbHOM
WCCIIeIOBATh MaTEMAaTHYECKUE MOICTH NEeSTENbHOCTH

U3y4acMbIX SBJICHUH U MPOLEeCCoB, CUCTeMHO  |[TK-1.3 CrocobGeH NPUMEHSATh TEOPETHYECKHE W (WIIH)
AHAIIM3MPOBATh HAYYHBIE IIPOOIEMBI, IIOIYYaTh |3KCIIEPUMEHTAIBHBIE METOBI UCCIEN0BAHUI K KOHKPETHOM
HOBBIE HAYYHbBIE PE3yIbTaThI HAy4YHOW 3aja4e W HHTEPIPETUPOBATH  IOJyYEHHBIC
pe3yabTaThl

3. IlepevyeHpb MJIAHUPYEMBIX 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: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3MKU TBEPIOTO Tela

Kypc: 1

kBaTuuKkanus: MarucTp
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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 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIEA0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJabTaTax MCCIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdeckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUYCHHBIC
PE3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUSA JUCHUTIIIAHBI «COBpGMeHHBIe ACIICKTBI BBICOKOTGMHepaTypHOﬁ CBCPXIIPOBOAUMOCTI

00yJaroIuiics JOKeH:

3HATb:

- HCTOPUIO OTKPBITHUS BEICOKOTEMIIEPATYpPHON CBEPXIIPOBOAUMOCTH;

- OCHOBHBIC CUCTCMbI C BELICOKUMH TC;

- kpuctaimmueckyo crpykrypy BTCII, ¢a3oBbie quarpaMmsr;
- OCHOBHBIE METO/IbI HCCIIEOBAHUS PE3UCTUBHBIX CBOMCTB CHIIBHO aHU30TPOITHBIX CIIOMCTBIX CUCTEM;
- pa3nuuMsl MEX1y KOT€PEHTHBIM U HEKOTEPEHTHBIM TPaHCIIOPTOM;

- (paktopsl, Biustoue Ha Tc;

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

yMeTh:

- OPHUEHTHPOBAThCS B 00JIbIIOM 00beMe uTepaTypbl o BTCII;
- OLleHUBaTh Benn4unHy Tc Ha ocHoBaHnU Teopuu bKIII;
- aHaJM3UPOBATH OCHOBHBIE XapaKTEPUCTUKHU CBEPXIPOBOJAHMKA B paMKaX aHU3OTPOIIHOW MOIENU

I'uu36ypra — Jlanpay;

- [1IOJIB30BAaTbhC PA3BUTBIMU B paMKax JUCHUINUIMHBI METOAAMU UCCIICAOBAHUS,

- pelaTh 3a/1a4u M0 TEME ITUCLUILIAHBI.
BJaJeTh:

- OKCIICPUMCHTAJIbHBIMH MCTOJaMH UCCIICAOBAHUA aHU30TPOIIUHN CIIOUCTBIX KPUCTAJIJIOB,
- COBPEMCHHBIMH MOJCIIAMHU, OITMChIBAOIIUMU HOHCpe‘IHLIﬁ TPAaHCHIOPT B CJIOMUCTBIX KPpUCTAJIIIAX,
- MAaTEeMaTHYCCKHMM H IOHITUHHBIM afraparoMm M MCETOdaMUu HCCHeﬂOBaHHfI, COCTaBJIAOIIINMH

coJiepKaHue AUCIUTITUHBL.

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

- IPUMeEPHI 3aJ]aHUH KOHTPOIILHOU PaOOTHI:

1. KakoBa cTpyKkTypa

OCHOBHBIX HpeHCTaBHTeHeﬁ

cemerictea BTCII. Ouenutrs »Hepruto

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



2. XapaktepHsld Bux  ToBepxHOCTH  DepMH  OCHOBHBIX  TpEACTAaBUTENEH  ceMeHcTBa
BBICOKOTEMIIEPATyPHBIX CBEPXIPOBOAHMKOB. BBIUMCIUTH 3HAUECHHE BEPXHETO KPUTHUECKOTO TOJS B
cBepxmpoBogHuke ¢ Tc=90K u 3HaueHHeM TPOU3BOAHON BEPXHETO KPUTHYECKOTO TOJNSA IO
temneparype npu T=Tc, pasnoii 7 Ti/K.

3. Mopnenu, oObACHSIONE HEMOHOTOHHYIO TEMIEPaTypHYIO 3aBUCUMOCTb COIIPOTHUBIICHUS CIIOMCTBIX
kpuctasuioB BTCII.  Onenuts Tc cBepXmpoBOAHMKA, B KOTOM KOHCTaHTa cBsi3M paBHa (.5, a
XapakTepHas >Heprust B3aumoeicTeus — 30 meV.

4. Onucarb SKCHEPUMEHT IO MPSIMOMY OIPEIENICHUI0 CUMMETPUHU MapaMeTpa MOpsiiKa B CHUCTEME
Y-Ba-Cu-O. Bpruucnuth 3Hau€HHE BEPXHEr0 KPUTHUECKOTO MoJs B cBepxmpoBogHuke ¢ Tc=60K u
3Ha4E€HUEM IIPOU3BOIHON BEPXHET0 KPUTHUECKOTO MMoJIst 1o Temmeparype npu T=Tc, pasnoit 5 Tn/K.

5. Kakue cymecTByIOT pa3nuyHble TUNbl crapuBaHua. OueHuTh Tc CBEpXNPOBOAHUKA, B KOTOM
KOHCTaHTa CBs3U paBHa 0.2, a xapakTepHasi sHeprus B3aumonenctsus — 30 meV.

6. Uto Takoe KOTepeHTHBIH M HEKOTePEHTHBIM MOMEpPEeUHbI TpPaHCHOPT. BBUUCIUTH aHU30TPOIHUIO
3¢ dEeKTUBHBIX MAacC HOCUTENEH B CBEpXIpOBOAHKKE, B KoTopoM Hcl1=0.5Tn, a He2= 100Tx.

- IPUMCPHBI 3a/1a4 U3 NTOMAIIIHCTO 3a/JlaHnsd:

1. Ouenuts Tc CBEpXIPOBOAHMKA, B KOTOM KOHCTaHTa CBsi3u paBHa (.5, a xapakTtepHas JHEpPrus
B3anMozeiicteua — 30 meV.

2. OueHUTh KOHCTaHTYy CBA3M cBepxmpoBogHuka ¢ Tc=60K u ¢ sneprueil B3aumoneicTBusi, paBHOMI
xapakTepHoi saepruu Jebas 350K.

3. OueHUTh 3HEPrUI0 B3aUMOACHCTBUS B cBepXxipoBogHuke ¢ Tc=40K u KOHCTaHTOW CBSI3M, paBHOM
0.3.

4. BpruucnuTh 3HaYeHHE BEPXHEro KPUTHYECKOTO Moy B cBepxmpoBonHuke ¢ Tc=90K u 3naueHuem
MPOU3BOJHON BEPXHETO KPUTUYECKOTO 10JIs o Temieparype mnpu T=Tc, pasrnoir 7 Ti/K.

5. Berumcnute aHW30TpOnHi0 3(PQPEKTUBHBIX MACC HOCHUTEIEH B CBEPXIPOBOJHUKE, B KOTOPOM
Hc1=0.5Tn, a Hc2= 100Tmx.

- IPUMEpPHI TEM JIOKJIAJIOB CTYICHTOB Ha CEMHHApPE B BHJIE pedeparoB MO CTAThIM:

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

2. Pedepar crarbu 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 crarpu 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. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1. Tlpuectu dopmyny u3 teopun BKII, mo3BoSIONIYyI0 OIIEHUTH TEMIIEPATYPY CBEPXITPOBOJISIIETO
nepexoza.

2. XapakTepHbIE MapaMeTpbl €AVHMIBI JUIMHBI, BXOASIIME B Ba)KHEHIIHE COOTHOIIEHHS TEOpPUHU
CBEPXIIPOBOAHMKOB. VX BenmuumHbI AJist THNUYHBIX nipencraButesneit BTCII.

3. CBs3b aHM30TPOINUH BEPXHUX KPUTHUECKUX IOJICH ¢ aHM30Tporuei 3 HEeKTUBHON MacChI.

4. VYpauenue ['mu30ypra-Jlangay aHW30TPOIHOTO CBEPXIPOBOJHMKA. BhlurcieHne XapaKTepHbBIX
JUIVH.

5. B KakoMm cirydae CTaHOBHUTCS BaKHBIM YUET TAPAMarHUTHOTO paclapUBaHMsL.
6. Kaxue n3BecTHbI 3KcriepuMeHTalbHbIe MeToIbl n3MeHeHus Tc B BTCII.

7. Ilpu KakOM COOTHOLLIEHUM MEKIY MEXKCIOEBBIM PACCTOSHUEM U JUIMHOM KOIE€PEHTHOCTH
BBICOKOTEMIIEPATypHBI ~ CBEPXIPOBOAHMK  JIOMDKEH  JEMOHCTPUPOBaTb BHYTPEHHUH  3ddext
Jlxo3econa. Kakast n3 A7MH KOT€pEHTHOCTH aHU30TPOITHOTO CBEPXIIPOBOIHHUKA MIPU 3TOM BaXKHA.

KonTponbHbie Bonpocsl K auddepeHInpoBaHHOMY 3a4eTy:
1. B uem cocrosT orpannuenus Tc npu (POHOHHOM MEXaHH3ME CIIapUBAHMSA HJIEKTPOHOB.
2. Vnest 5KCUTOHHOM MOJIENTH BRICOKOTEMIIEPATyPHOM CBEPXIIPOBOANMOCTH (Moens JIuTTia).



3. KakoBa cTpykTypa 0cHOBHBIX TipencraButeneit cemeiictsa BTCII.

4. Uto mpOMCXOMUT TpU H3MEHEHWH KOHIIGHTpAallMu Kuciopona B obmactu x=0,64 B cucTeme
Y-Ba-Cu-O.

5. B ueM cocTouT 4-X KOHTAKTHBINA METOA U3MEPEHUS CONPOTHUBIIEHUS IO METONy MOHTIOMEpH.

6. UTo Takoe KOrepEeHTHBIM N HEKOTEPEHTHBIN MTONEPEYHBIN TPAHCIIOPT.

7. Mogenu, oOBICHSIOINE HEMOHOTOHHYIO TEMIIEPaTYPHYIO 3aBUCUMOCTb COIPOTHBIICHHUS CIIOMCTBIX
kpuctamioB BTCII.

7. XapakTepHbli BHJ  NOBEpXHOCTH  @DepMH  OCHOBHBIX  IIPEACTABUTEIEH  CEMENCTBa
BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHUKOB.

8. Moneny Jlupmmna s onucanus 3¢¢exra OTPULATENBHOrO KO3(pQHUIHMEHTAa TEIIOBOTO
pacIIUpPEHUs CIOUCTBIX CUCTEM.

10. Pesynsratel Teopun Beprxamepa. lenbdanga u XoxeHOeora il ONMUCAHHs TEMIEpaTypHOTON
3aBUCUMOCTH BEPXHEIr0 KPUTUYECKOIO mouid. JluaMarHUTHBIA W napaMarHuTHbIN npenen. CpaBHeHUe
TEOPHUH U IKCIIEPUMEHTA.

11. ®azoBbie quarpammbl TunnuHbix BTCII-kpucTanios.

12. B kakoii obnmactu ¢a3oBOH auarpaMMbl CyLIECTBYyeT Iiceiomesb B cucteme Y-Ba-Cu-O.
TeopeTnueckne MOJIENH MICEBIONIEICBOIO COCTOSHHUS.

13. Aauzorponus mapamerpa nopsaka Tunuaasix BTCII-kpuctanos.

14. Kakue cyniecTByOT pa3TuyHbIE THUIIBI CIAPUBAHUS.

15. Kaxk BnuseT TWIIBI CIApUBaHMUSA HA CHEKTP KBAa3WYACTHYHBIX BO30yXaAeHHH. TyHHeNbHbIC
9KCTICPUMEHTHI.

16. Onucarh SKCOEPUMEHT IO MPSIMOMY ONPEACICHHUI0O CUMMETPUH IMapaMerpa MopsAaKka B CHCTEME
Y-Ba-Cu-O.

17. Oxapakrepu3oBarb OCHOBHbIe TeopeTnueckue monenu BTCII, mepeuncnuty Ux JOCTOMHCTBA U
HEIOCTaTKH.

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

1. KakxoBa cTpykrypa ocHOBHbIX mpenctaBurenei cemeirictBa BTCII. Ounenuts sHepruro
B3auMoJieiicTBus B cBepxmpoBoaHuke ¢ Tc=40K u xoHcTaHTOM CBsA3H, paBHoOii 0.3.

2. XapaktepHsld Bux  ToBepxHOCTH  DepmMH  OCHOBHBIX  MpEACTaBUTENEH  ceMeHcTBa
BBICOKOTEMIIEPATyPHBIX CBEPXIPOBOAHMUKOB. BBIUMCIUTH 3HAUCHHE BEPXHETO KPUTHUECKOTO TOJS B
cBepxmpoBogauke ¢ Tc=90K u 3HaueHHeM TPOU3BOAHON BEPXHETO KPUTHYECKOTO IO IO
temneparype npu T=Tc, pasHoii 7 Ti/K.

3. Mopnenu, oObACHSIONE HEMOHOTOHHYIO TEMIEPaTypHYIO 3aBUCUMOCTb COIIPOTHUBIICHUS CIIOMCTBIX
kpuctasuioB BTCII.  Onenuts Tc cBepXmpoBOAHMKA, B KOTOM KOHCTaHTa cBsi3M paBHa (.5, a
XapakTepHas dHeprust B3aumoaeicTsus — 30 meV.

4. Onucarb SKCHEPUMEHT IO MPSIMOMY OIPEIENICHUI0 CUMMETPUHU MapaMeTpa MOpsiiKa B CHUCTEME
Y-Ba-Cu-O. Bpruucnuth 3Hau€HHE BEPXHEr0 KPUTHYECKOTO MoJs B cBepxmpoBogHuke ¢ Tc=60K u
3Ha4E€HUEM MIPOU3BOIHON BEPXHET0 KPUTHUECKOTO MMoJIs 1o Temmeparype npu T=Tc, pasnoit 5 Tn/K.

5. Kakue cymecTByIOT pasnuyHble TUNbl crapuBaHui. OueHuTh Tc CBEpXNPOBOAHUKA, B KOTOM
KOHCTaHTa CBs3U paBHa 0.2, a xapakTepHas sHeprus B3aumonenctsus — 30 meV.

6. Uto Takoe KOTepeHTHBIH M HEKOTePEHTHBIM MOMEpPEeUHbI TpPaHCHOPT. BBUUCIUTH aHU30TPOIHUIO
3¢ GEKTUBHBIX MAacC HOCUTENEH B CBEpXIPOBOAHKKE, B KoTopoM Hcl1=0.5Tn, a He2= 100Tx.

Kpurepun oneHuBaHus

Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpamMMbl IUCHUIIMHBL, TPOSBISIOIIEMY
HWHTEpeC K JJaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka oOmMYHO 9 Oa/uioB -  BBICTaBISACTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

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

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTEIBHO 1 0ayl - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

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

HuddepenuupoBannpiii 3a4€T  MpoBOAUTCS B yYCTHOH (opme mo Owmimeram. B kaxnom Ouiere
NPE/ACTaBICHO TPU TeOpeTHYecKux Bompoca. [Ipu mnpoBenennn auddepeHmpoBaHHOIO 3adeTa
oOyuaromemycsi npeapoctasisiercss 30 MUHYT Ha ToAroToBKy. Ompoc oOyuwaromierocs He JOJDKEH
MPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO Yaca.



