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AHHOTANMA

Kypc HampaBieH Ha OCBOCHHE CTyIE€HTaMH (YyHIaMEHTAIbHBIX 3HAHUI B 00NAcTH (U3MUYCCKUX SIBICHHIM,
HaOJIIOIaeMbIX B COBPEMEHHBIX KBaHTOBBIX cucTeMax. OCHOBHOE BHHMMaHHE yaenseTcs: (OPMUPOBAHUIO
0a30BBIX TMPEACTABICHHA O KBAHTOBOW ()M3UKE HETPUBUAIBHBIX CHCTEM, KOTOPOE HHTETPUPYET
obnredu3nueckyro U OOIIETEOPETHUECKYIO TOATOTOBKY Oyaymmx (u3ukoB. B Xome oOydeHUS CTYICHTHI
CMOTYT TIIyO)Ke TOHATH KIIOYEBBIE AKCIIEPUMEHTHI M TEOPETUYECKUE PE3YNIbTaThl, JIC)KAIIUe B OCHOBE
TOIOJIOTUYECKHUX CBOICTB, a TaKke MPUOOPECTH HABBIKM, HEOOXOAMMBIE ISl BHIIIOJIHEHUS MCCIEAOBaHUI B
00NacTu CBEPXIMPOBOMSIIIMX cUCTeM. JluciuIuimHa co3qaér Ooraryro OCHOBY JUISl BHITIOJHEHUS BBIITYCKHBIX
paboT Ha CTENEeHb MAarkCTpa M Pa3BUTHUS JAJIbIIE B 00IaCTH HAyYHBIX UCCIIEIOBaHUH.

CtyneHTsl OyayT 3HAKOMHUTBCS C COBPEMEHHBIMU HpoOieMaMu (U3UKH KOHJICHCHPOBAHHOTO COCTOSIHUS U
MOCJICIHUMHU OTKPBITUSIMH B KBaHTOBOW (pM3HKe, M3ydas B3aMMOCBS3H MEXKAY Pa3iUYHBIMU OOJIACTSIMH
eCTECTBCHHBIX HayK. B xozxe 3aHATHII OoHM Hay4arcsi 3(Q(QEKTHBHO HCIOJIB30BaTh TEOPETUYECKHE 3HAHUS,
[IPOBOANTH UYWCIICHHBIE OLICHKM M IUIAHHPOBATh JKCIIEPUMEHTHI U pELIEHMs MOCTABJIECHHBIX 3amad. Kypc
OXBAaTbIBA€T aKTyaJbHbIE TEMbI, TaKUE KaK aHOMaJlbHas CBEPXIPOBOAUMOCTb, CIIMHOBBIE IOJSPOHBI U
nanosuperconductivity, ¥ IpeaocTaBiIseT JOCTYI K OOMIMPHOH JINTEpaType Ha TeMy TEOpeTHUECKON (PU3HUKH U
CTaTUCTUUYECKON MeXaHUKH. [losydyeHHble HAaBBIKM M 3HAHUS [IOMOIYT CTYIEHTaM YCIIELIHO CIIPaBIISATHCS C
BBI30BaMH, CTOSIIMMU I€Pe]] COBPEMEHHBIMH (PM3UKaMH, M MOATOTOBAT MX K Oyayuieid npodeccruoHanbHON
JEeATEIbHOCTH B MHHOBALMOHHBIX chepax HayKu U TEXHOJIOTHH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OcBoenne crymeHTamMu  (QYHAAMEHTANBHBIX 3HaHMA B oOmacth  (usmyeckux  IPQEKToB,
HaOJIIOAIOIIMXCS B COBPEMEHHBIX KBAHTOBBIX MaTepHaax.

3agaum AUCHUILUITHHBI
- ®opmupoBanue 0a30BBIX 3HAHWU B OONACTH KBAHTOBOW (M3UKK HETPUBHAIBHBIX CHUCTEM Kak
JTMCUUILIHHBI, MHTETPUPYIOMEH O0MEePH3HIECKYI0 U OOMIETEOPETUIECKYI0 TOATOTOBKY (PH3HMKOB H
obecrieunBaonIeil TEXHOJIOINYECKUE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX cep AesTEeNbHOCTH;
- IpHOOpETeHUE TOHUMAHUSI KIFOUEBBIX (PM3MYECKUX DKCIIEPUMEHTOB U TEOPETHYECKUX PE3YIIbTaTOB,
JIe)KAIUX B OCHOBE MPOSIBJICHUS TOTIOJIOTHYECKMX CBOMCTB B KBAHTOBBIX CUCTEMAX;
- (opMHpOBaHHE TMOJXOMOB K BBIIOJHEHHIO CTYICHTAMH HCCICAOBAaHUNH B 0O0JAacTH CBOWCTB
COBPEMEHHBIX TOIOJOTHUECKH HETPHBUAIIBHBIX CBEPXIPOBOISIIMX CHCTEM B paMKaxX BBITYCKHBIX
paboT Ha cremeHb Maructpa, (opMHpoBaHHE O0a30BBIX 3HAHWMN M YMEHUH JUIS JTAJIbHEHIIHX
UCCIIEIOBaHUN B PAMKaX BBIITYCKHBIX KBAJTH()UKAMOHHBIX PA0OT.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HanmeHnoBaHne KOMITETEHITUT WNHuKaTopsl JOCTUKEHUS KOMIIETEHIUN
YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
YK-4 CniocobeH npuMeHATh COBPEMEHHBIE aKaJeMUYecKod Hu TPo(eCcCCHOHANBHONW NEATeIbHOCTH Ha
KOMMYHUKATUBHBIE TEXHOJIOTHH, B TOM YUCIIE  |Pa3JINYHBIX HAYYHBIX MEPOIIPHUATHIX, BKJIFOYas
Ha WHOCTPaHHOM(BIX) s3bIKe(ax), s MEXKTyHAPOHBIE
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO VYK-4.4 CrnocobeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
B3aUMOJIEICTBUSA WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH IS

AKaJCMHUYCCKOIro 1 HpO(beCCHOHaIIBHOFO B3aPIMOI[CﬁCTBH5[

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

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUA B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI

OIIK-3 Criocoben BbIOMpaTh 1 (MIH) pELICHUS




paspabarbiBarh oaxob! K pemenuio TunoBbix |OITK-3.2  CrniocobeH HCmonb30BaTh  HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 001acTi npoecCHOHaIbHOM |METOABI NPU PELICHWH HOBBIX 3a/ad, NPUMEHssl 3HaHHUS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3INIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA

METOH4aMU PCIICHU, TIOHUMACT U YUYHUTBHIBACT HA IMPAKTHUKE
I'paHUIbl IPUMCHUMOCTH ITOJYYACMbIX peH_IeHI/Iﬁ

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
aHaJM3 pe3yabTara U MPeACTaBUTh BHIBOIbI, 3a7a4u, GOPMYIMPOBAHUS BBIBOAOB M OLIEHKU IOJIyYEHHBIX
NPUMEHSISl 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yJabTaToB

(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOWPATh CIIOCOO
HH(OPMAIOHHO-KOMMYHUKAIlHOHHBIX [POBEAECHUS HAyYHOT'O UCCIIENOBAHMS

TEXHOJIOTUH

IMK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.3 CrocobeH NpuUMEHATh TeopeThdeckue W (W)
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U |IKCIIEPUMEHTAIbHBIE METObI UCCICIOBAaHUN K KOHKPETHOM
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN HAay4HOW 3ajJaye M HMHTCPIPETHPOBATH  IONYYCHHBIC

M3y4aeMBbIX SIBIICHUN U MPOIIECCOB, CHCTEMHO  |pe3yJIbTaThl
aHaJM3UPOBATh HAYy4YHbIE POOJIEMBbI, OITy4aTh
HOBBIE HAYYHBIE PE3yIbTaThI

[MK-3 Cnocoben mpodeccuonanbuo padorars ¢ |[IK-3.1 TlonnMaer npuHIUNBI pabOThl HUCIOIB3YEMOTO
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM 00opynoBaHUs (crierMan3upOBaHHBIX MaKeTOB

obopynoBanreM (MpruOOpaMH U yCTAHOBKAMH, | TTPUKIIAJTHBIX IPOTPaMM)
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamm) B U30paHHON MpeMETHON 00JIaCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

YMETB:

1. CoBpemMeHnHbIe TPoOIIeMbl (PU3UKH KOHICHCHUPOBAHHOTO COCTOSHHUSL.

2. Hoseiimuie OTKpbITHS B QU3UKE, B T.4. B KBAHTOBOW (PM3UKE TBEPJOTO Tela.

3. O B3auMOCBA3sX U (PyHIAMEHTAIFHOM €IUHCTBE ECTECTBEHHBIX HAYK.

4. Teopetnueckue mMozenu (yHIaMEHTAIbHBIX MPOLECCOB M SBJICHUI B (U3MKE KOHAEHCHPOBAHHOTO
COCTOSHUS.

5. IIpyHIMIIBI CHMMETPHUH U 3aKOHBI COXPAHECHUSL.

6. OCHOBHBIC IPUHIUIIB! (PYHKIUOHUPOBAHHSI YCTPOMCTB HAHOAIEKTPOHUKH M CHIUHTPOHUKH.

7. Hayunwle 3aja4ym, HaJ KOTOPBIMH pabOTalOT B J1a0OpaTropusix - MapTHEpax oOpa3oBaTEIbHOM
MPOrpamMMmBl.

8. Texnuky 6e30macHOCTH U MpaBWia pabOTHl B HU3KOTEMIIEPAaTypHBIX (PU3MYECKUX HKCIICPUMEHTaX U
B OKCTIIEPUMEHTAX C CHJIbHBIMA MarHUTHBIMH TIOJISIMU.

1. D¢ dexTHBHO HCTIOIB30BATH HA MPAKTUKE TEOPETHUECKUE 3HAHUS: TOHITHS, PE3yIbTaThl, TUIIOTE3bI,
3aKOHBI;

2. IlpeacraBuTh MaHOpaMy YHHMBEPCAJIBHBIX METOAOB U 3aKOHOB COBPEMEHHOW KBAaHTOBOW (PH3MKH
COBPEMEHHBIX CBEPXIIPOBOASALINX M TONOJOTMYECKH HETPUBUAIbHBIX CUCTEM

3. AOcCTparupoBarhCsi OT HECYLIECTBEHHBIX ()aKTOPOB NMPH MOACIHPOBAHUU PEATBHBIX (PU3UUIECKHUX
MPOLIECCOB U SIBJICHMIA;

4. lenarb YHCICHHBIE OLICHKH MaciiTada okuaaeMbix 3¢ dexros;

5. IlnanupoBarh ONTUMAJIBHOE [IPOBEIECHUE SKCIIEPUMEHTOB JUJIsl PEILIEHUs I0CTaBJICHHBIX 3a1au.

BJIAJIETD:

1. TeopeTMdyecKMMHU OCHOBaMH 3KCIIEPUMEHTAILHBIX METOJOB IPOBEACHUS W3MEPEHUH B 0o0NacTu
KBaHTOBOH (M3WKH COBPEMEHHBIX CBEPXIPOBOISALIMX W TOIMOJOTHYECKH HETPUBHAIBHBIX CHCTEM C
KCIIOJIb30BaHNEM TPAHCIIOPTHBIX, TYHHEIBHBIX, TEPMOAMHAMHYECKIX U PE30HAHCHBIX METOJIOB.

2. Nadopmanueii 0 COBpeMEHHOM COCTOSIHMM HCCIIEIOBAaHUN B 00J1aCTH KBAaHTOBOW (PM3UKH TBEPIOTO
Tena.

3. Teopernueckumu MopensiMu  (YHIAMEHTAIbHBIX MPOLECCOB W  SBJICHUH B  (U3UKE
KOHJIGHCHPOBAHHOTO COCTOSTHHUS.

4. Meronamu aHanu3a U 00padOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI



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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 TpaguoHHas cBEpXNpPOBOAUMOCTD 2 1
) AHOManbHasE  CBEPXIPOBOIUMOCTH B ) 1
HOBBIX CBEPXIIPOBOSAIIMX CUCTEMAX
3 KonoBckas 0COOEHHOCTH u ) 1
(dbpuneneBckue oCUMIIIUN
Bbazosrie MOJIEeNN B TEOpUH
4 CHJIBHO-KOPPETUPOBAHHBIX 2 1
bepmu-cucrtem
5 CBepXIIpoBOJUMOCTb B KOOPAMHATHOM U ) |
HUMITYJIbCHOM IPOCTPAHCTBE
6 KBaHTOBBIE KpHCTAIIIBI 2 1
7 Paznenenne cnmHa W 3apiaga B ) 1
OJHOMEPHBIX U JIECTHUYHBIX CUCTEMAX
] CnuHOBBIE  TONMSAPOHBI U (heppoHBI ) |
Haraesa, Motta, Kacyu
9 HanocsepxnpoBogumocTs [ 2 1
10 |HanocsepxmpoBoaumocTs 11 4 2
1 Ponp dmmykTyanuii B HHU3KOpa3MEpHBIX 4 )
CBEPXIIPOBOIHUKAX
12 |®nykryanuu BOmm3u Tc 4 2
Nroro yacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennuii)
1. TpagumoHHas CBEPXIIPOBOAUMOCTh

Teopust BKILI cnaboii cBsizm.

OnekTpoH-(HOHOHHOE U DIIEKTPOH-IEKTPOHHOE B3anmMoeicTere. Tonmadéckuii morapudm. Teopust
CHJIBHOH CBSI3H.

2. AnomaibHas CBCPXIPOBOANMOCTD B HOBBIX CBCPXIIPOBOJAIINX CUCTCMAX

PaznuuHbple TUNBI NapaMeTpa IMOpsKa M CBEPXIPOBOAALIETO CIIAPUBAHUA. S-ClIapUBaHUE B
TPaJMIMOHHBIX CBEPXIPOBOAHUKAX,p-ClIapuBaHUe B cBepxTekyunx A u B ¢azax He-3 u
Tskéno-pepmMuonnbix coeaunenusix UBe-13 ,d-cnapuanue B cBepxnpoBoasmux BTCII-kymparax,
f-cnapuBanue B wuIeanu3upoBaHHOM rpadene. bumnporoHHoe M OHMHEHTPOHHOE CIapUBAHUE B
HEUTPOHHBIX 3BE3ax. OJEKTPOHHAs TEIUIOEMKOCTh TIPU HU3KUX TEMIlepaTypax MW HYJIH
CBEPXIPOBOASAIIECH LIeIH.

3. KoHoBckast 0COOEHHOCTD U (hpHUCIEBCKUE OCUMIIILUN




Mexanu3m KoHna-JlarTunxepa B CBEpXNPOBOIAIIMX CUCTEMAX MAJION IJIOTHOCTU C OTTAJIKMBAHUEM.
depMHOHHasE ~ CBEPXTEKy4ecTb B  pa30aJaHCHpPOBAHHBIX  KBAHTOBBIX  (epMu-Tazax U
CHUH-TIONSIprU30BaHHbIX pacTBopax He-3 B He-4. Pe3koe moBbIlIeHHE KPUTHUYECKOW TeMIIEpaTyphl
p-cHiapuBaHUs B MAarHUTHOM I10JI€ U B IBYX30HHOW CUTyall1H.

4. ba3oBble MOJENI B TEOPUH CHIILHO-KOPPEINPOBAHHBIX (hepMHU-CHCTEM

Mopnenu ¢ OTTaJIKMBaHWEM Ha Yy3lie. Mopenn C BaH-IEp-BaalbCOBCKHM B3aUMOJCUCTBUEM.
CBepx1npoBOIUMOCTh B Mojiein Xabbapaa ¢ orramkuBanweMm u B t-J momenu. KoHmo-cuHTIIETHI H
cuHmeThl 3anra-Paiica. OOMeHHBIH (CTMHOBBIIN) MEXaHU3M CBEPXITPOBOIMMOCTH.

5. CBepXIIpOBOAUMOCTb B KOOPIMHATHOM U UMITYJIbCHOM IIPOCTPAHCTBE

[IpoTsx€HHBIE U JTOKAJIBHBIE Napbl. bo3e-3MHINTEHHOBCKAsI KOHACHCALM JIOKAJIbHbIX 11ap. Moaens

Xab66apna ¢ npurskenneM. BCS-BEC kpoccoBep Mexmy MpOTSHKEHHBIMHU U JIOKaJIbHBIMH TIapaMU B
KBAaHTOBBIX ra3aX M BBICOKOTEMIIEPATYPHBIX CBepxXHpoBoaHukax. Teopus depmu-0603e cmecu ams
OTMCAHUs CBEPXIPOBOMSAIINX OKCHIOB BHUCcMyTa M ruapuaoB MetamnoB (H2S, H3S, LaH10) nox
BBICOKHM JaBJIeHHEM. PeKOpAHO-BBICOKHE KPUTHUECKUE TEMIIEPATYPHI.

6. KBaHTOBBIE KpHCTAILIBI

[Tapametprl kBanToBOCTH Jle Bypa u kBanTOoBOTO miasnenus Jlunaemana. MeTtamindeckuil BOOOPOA.
[Mnanapaple U HUTEBUIHBIC (Pa3bl. AHAIOTHM C BUXPEBBIMH M CIOHCTBHIMH CTPYKTypamu. Cmech
003e-KOH/ICHCATOB JIOKAJLHBIX W TMPOTSHKEHHBIX Map. Bo3MoXKHAsS CBEPXIPOBOIUMOCTh B PEXKHME
BCS-BEC kpoccoepa u paccioenne Ha (asbl B rpadene.

7. Paznenenue criiHa u 3apgaa B OJHOMEPHBIX U JICCTHUYHBIX CUCTEMAX

CrnuHoHbl 1 XonoHbl. KoHgalHMEHT cnuMHa M 3apsga B JBYMEPHBIX M TPEXMEPHBIX CHUCTEMaXx.
MarnutHas ctpyHa bynaesckoro, Haraesa, Xomckoro, bpunkmana, Paiica npy IBH)KEHUU JBIPKH 11O
aHTu(eppoMarHuTHOMY  (oHy  JoKanmbHbIX  crnuHOB.  CrmapuBaHume  JByX  CTpyH B
BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOIHUKAX.

8. CnuHoBbIe NOJsIpoHbI U (pepponsl Haraesa, Motra, Kacyn

SIBNEeHME KOJIOCCAJBHOTO OTPULATENIBHOTO MarHeroconpotusieHus. dusnueckue cBoOWCTBA U
HaHO-pa3MEpHOE PacCIIOCHUE Ha (a3bl B MAHTAHUTAX M APYTMX MAarHUTHBIX OKCHIaxX. TyHHEJIbHBIN
TPaAHCIIOPT B MAHTAHUTAX B PEKUME KyJTOHOBCKOH Onmokabl. @usmka crpaiinoB B BTCII cuctemax.

9. HanocsepxmpoBoaumocTsb |

Makpockonnueckre KBaHTOBBIE SIBICHHS B JUKO3€()COHOBCKUX CTPYKTYpax CBEPXMAJIbIX pa3MepOB.

OOcyxnaercss  o0mas KapTMHA  MAaKpOCKOIMYECKOr0  KBAaHTOBO-KOT€PEHTHOIO  IOBEICHUS
CBEpPXIIPOBOMSAIINX HAHOKOHTAKTOB. JlaeTcst MpeicTaBlIeHHE O MaKpPOCKOIMUYECKOM KBAaHTOBOM
TYHHEJIMPOBAaHUH, MAKPOCKOITMUECKOI KBAHTOBOW KOI€PEHTHOCTH, a TAaKXKe 3apAOoBbIX d(P(PEeKTax B
TK03e(DCOHOBCKHX CITA0BIX CBSI3sIX. BBOMUTCS MOHATHE CBEPXIPOBOIAILETO KyOHTa.

10. HanocBepxnpoBoaumMocTs 11

CaepxmpoBogsiunii 3pdexr yeTHoCTH.

Haercss oOmias KapThHA BIMSHUS YETHOCTHM YHCJA 3JIEKTPOHOB HAa CBEPXIPOBOISILNE CBOWCTBA
METAJUINYECKUX HAHOTPaHYJl M HAaHOKOJIEII.

OOcyxaaroTcsi KpUTEPUHU CYIIECTBOBAHMS CBEPXIPOBOISIIIETO COCTOSHHUS B CHCTEMaxX CBEPXMAJIbIX

pa3MepoB.

11. Ponb daykryanuii B HU3KOpa3MEPHBIX CBEPXIPOBOIHUKAX



I'mankue ¢nykryanuu Momynas u (as3pl mapaMmerpa mnopsiaka. Tomonmormuyeckue (GuykTyauuu u
MmpocKasb3biBaHus ¢a3el. Biusaaue ¢nykryannii Ha HabI0qaeMble BETUYMHBL.

12. ®nykryauun BOonmm3u Te

ComporuBieHue W ApOOOBOM IIyM 3a CYET NPOCKAIb3bIBAaHHW (pa3bl. TeopeTHYecKHe OLECHKH
HaOIr0OMaeMbIX AP PEKTOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

KommnsroTep, mpoekTop, A0CKa.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopernueckas ¢usuka [Texer] : B 10 T. T. 9, Y. 2 : Craructuueckas ¢puzuka. Teopus
KOHJICHCHPOBAHHOTO COCTOSIHUS : y4e0. mocooue s By3oB / JI. JI. Jlanmay, E. M. JIudmmn .— M. :
®usmatiut, 2000-2005 .— 496 c.

2. Teopernuaeckas ¢usuka [Tekcr] : 8 10 T. T. 3 : KBantoBas mexanuka. HepensTuBucTckas Teopus :
yue0. mocobue s By3oB / JI. JI. Jlannay, E. M. Jludumn ; mon pex. JI. I1. [TutaeBckoro .— 5-¢ u3-.,
crepeorun. — M. : ®uzmatnut, 2004, 2002 .— 808 c.

3. Beenenue B ¢pusuky tBepaoro rena [Tekcr] : yuebnuk s By3oB / Y. Kurrens ; mep. mox pen. A. A.
I'yceBa .— 2-e u3g., crepeorur. / nepened. ¢ u3a. 1978 r. — M. : Meaua Crap, 2006 .— 792 c.

4. Crarucrtuieckas Mexanuka [ Tekcr] = Statistical m / P. @eitaman ; mep. ¢ aarn. H. M. TTnakuzs, 1O.
I'. Pynoro ; nox pexn. [1. H. 3yb6apesa - BonrorpaallJIATOH,2000

®onp 6a30Boi Kadeapor:

1. M.IO Karan, A.B. OxapoBckuii, BBenenue B TeOpHI0 BEICOKOTEMIIEPATYPHBIX CBEPXIIPOBOIHHUKOB,
M. : MUDU, 1999

2. M.Yu.Kagan, Modern Trends in superconductivity and superfluidity, Lecture notes in physics, v.
874, Springer,Dordrecht, 2013

3. ML.IO. Karan, ®u3nka MakpOCKOIMYECKUX KBAaHTOBBIX cucTeM, Kypc nexkuuit u cemunapos, Mocksa,
Wznarensckuii njom MOU, 2014

4. 1. impu, Beezienne B Me30CKONUUecKyto (Gu3uky, M.: dusmariut, 2002

5. Arutyunov, K. Y., Golubev, D. S., and Zaikin, A. D. Superconductivity in one dimension. Physics
Reports-Review Section of Physics Letters 464, 1-2 (2008), 1-70.

6. Halperin, B. 1., Refael, G., Demler, E. Resistance in superconductors, chapter in “BCS: 50 years” ed.
by L.N. Cooper and D. Feldman, World Scientific (2011).

7. A.D. Zaikin and D.S. Golubev, Dissipative Quantum Mechanics of Nanostructures: Electron
Transport, Fluctuations and Interactions (Jenny Stanford, Singapore, 2019).

JomnonHurensHas aureparypa

1. ®uzuka tBepmoro Tena [Teker] : B 2 1. T. 1 / H. AmkpodT, H. Mepmun ; niep. ¢ anri. A. C.
Muxaiinosa ; nox pen. M. U. Karanosa .— M. : Mup, 1979 .— 399 c.

2. ®usuka tBepaoro tena [Teker] : B 2 1. T. 2 : [y4e6. mocobue st By3oB] / H. Amikpodt, H. Mepmun
; mep. ¢ aarn. K. U. Kyrens, A. C. Muxaiinosa ; nox pen. M. U. Karanosa .— M. : Mup, 1979 .— 424
C.

3. OcuoBsl Teopun MetaioB [Tekct] : [y4e6. mocobue s By3oB] / A. A. AOpUKOCOB .— 2-€ U3/l.,
Jom. v ucop. — M. : @usmariut, 2009, 2010 .— 600 c.

4. MeTo/pI KBAaHTOBOW T€OpHH TOJIS B cTaTrcTHYeckor pusuke [Tekct] : [yueod. mocodue ist By30B] /
A. A. Abpukocos, JI. I1. Topekos, U. E. JIzsmommuackuit .— M. : Jlobpocser : KTV, 2006 .— 512 c.
5. KBanTOoBas MexaHuKa U HHTErpaisl o TpaekropusM [Tekcr] : [yued. mocobue ass By3oB] / P.
Oeitnman, A. XuOc ; iep. ¢ anr1. J. M. bapnura, FO. JI. O6yxoBa ; nog pen. B. C. Bapamenkosa .— M.
: Mup, 1968 .— 382 c.

6. MarHeTn3Mm KoJIeKTUBU3MPOBaHHBIX AMeKTpoHOB [TekcT]/1O. A. Ustomos, M. U. Kannenscomn, 1O.
H. Ckps6uHn, -M., ®Guzmarnut, 1994



7. KBanToBas Teopus nonst B pusuke KOHACHCUpOBaHHOTO cocTosiHust [ Tekct]/A. M. [Benuk , -M.,
®uzmatimt, 2004

®onp 6a30BOM Kadeapo:

8.P.Fulde, Electron correlations in molecules and solids, Springer-Verlag, Second edition, 1993

9. P.W. Anderson, The theory of superconductivity in the high-T-c cuprate superconductors, Princeton
University Press, 1997

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

DNeKTpOHHBIEC Pecypchl, BKItoUas AocTyn k 6a3am ganaeix WOS, SCOPUS, E-library.

baza nannbix ArXive: http://xxx.lanl.gov/archive/cond-mat, mocrynasie uepes Internet HaydHbIe U
Hay4YHO-TEXHUYECKHE XKypHAIbL: http://scitation.aip.org/, http://www.sciencemag.org/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHo.
9. MeTonuyeckne yKazaHus JJIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBI,
YMETb NPUMCHATDH IMOJYYCHHBIC 3HAHUSA IJIA PCIICHUA pa3IMYHbIX 3a1a4d.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOH aTTeCTalnu.

[lokazarenem BiaJeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTesio.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa QU3NKU CBEPXIIPOBOJAUMOCTH M KBAHTOBBIX MarepHajioB
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT
PaspaGorunkm:

A.Jl. 3anKHH, aCCUCTEHT
A.T". CemeHOB, KaH]l. pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

YK-4.3 Criocoben MIPENICTABIATh pe3yABTATHI
aKaJIeMUYECKOM M MpOo(EeCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAYyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBPHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBATh
MyTH pEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-3.3 Binazeer aHaIUTUYECKUMU U BBIYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
TpaHUIIBl TIPUMEHUMOCTH MOTYy4YaeMbIX PeIICHUN

OIIK-4 CriocoOeH ycrenHo peanu30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKNUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBaTh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEN0BAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00TIacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3ydeHus: AuciuIuiHbl «Dusnka
MaTepuasioB» 00yJarOLIHICs TOIKEeH:

3HATb:

HOBBIX CBCPXIPOBOIHUKOB U (I)YHKLII/IOHaJ'IBHBIX KBAaHTOBBIX




1. CoBpemeHnHbIe TpoOIIeMbl (PU3UKH KOHIECHCHUPOBAHHOTO COCTOSTHHUSL.
2. Hoseiimuie OTKpbITHS B QU3UKE, B T.4. B KBAHTOBOW (PM3UKE TBEPJOTO Tela.
3. O B3auMOCBA3sX U PyHIaMEHTAIFHOM €IUHCTBE ECTECTBEHHBIX HAYK.
4. Teopetnueckue mMozenu (yHIaMEHTAIbHBIX MPOLECCOB M SBJICHUI B (U3MKE KOHIAEHCHPOBAHHOTO
COCTOSHUS.
5. IIpyHIMIIBI CHMMETPHUU U 3aKOHBI COXPAHECHUSL.
6. OCHOBHBIC IPUHIUIIB! (PYHKIUOHUPOBAHHSI YCTPOMCTB HAHOAIEKTPOHUKH M CHIUHTPOHHUKH.
7. Hayunwle 3aja4ym, HaJl KOTOPBIMH pabOTalOT B J1a0OpaTropusix - MapTHEpax oOpa3oBaTEIbHOM
MPOrpamMMmBl.
8. Texnuky 6e30macHOCTH U MpaBWia pabOTHl B HU3KOTEMIIEPAaTypHBIX (PU3UYECKUX HKCIIEPUMEHTaX U
B OKCTIIEPUMEHTAX C CHJIbHBIMA MarHUTHBIMH TIOJISIMU.
yMeTh:
1. D¢ dexTHBHO HCTIOIB30BATH HA MPAKTUKE TEOPETHUECKUE 3HAHUS: MIOHITHS, PE3YIbTaThl, TUIIOTE3bI,
3aKOHBI;
2. IlpeacraBuTh MaHOpaMy YHHMBEPCAJIBHBIX METOAOB U 3aKOHOB COBPEMEHHOW KBAaHTOBOW (PH3MKH
COBPEMEHHBIX CBEPXIIPOBOASALINX U TONOJIOTMYECKH HETPUBUAIbHBIX CUCTEM
3. AOcCTparupoBarhCsi OT HECYLIECTBEHHBIX ()aKTOPOB NMPH MOACIHPOBAHUU PEATBHBIX (PU3UUIECKHUX
MPOLIECCOB U SIBJIICHUI;
4. lenarb YHCICHHBIE OLICHKH MaciiTada okuaaeMbix 3¢ exros;
5. IlanupoBarh ONTUMAIBHOE [IPOBEIECHUE SKCIIEPUMEHTOB JUJIsl PEILIEHUs I0CTaBJICHHBIX 3a1au.
BJIaJeTh:

1. TeopeTHuecKMMH OCHOBaMH OJKCIIEPUMEHTAILHBIX METOJOB IPOBEACHUS W3MEPEHUH B 00NacTu
KBaHTOBOH (M3WKH COBPEMEHHBIX CBEPXIPOBOISALIMX W TOIMOJOTHUYECKH HETPUBHAIBHBIX CHCTEM C
WCIIOJIb30BaHNEM TPAHCIIOPTHBIX, TYHHEIBHBIX, TEPMOAMHAMHYECKIX U PE30HAHCHBIX METOJIOB.

2. Nadopmanueii 0 COBpeMEHHOM COCTOSIHMM HCCIIEIOBAaHUN B 00J1aCTH KBAaHTOBOW (PM3UKH TBEPIOTO
Tena.

3. Teopernueckumu MopensiMu  (yHIAMEHTAIbHBIX MPOLECCOB M  SBJICHUH B  (U3UKE
KOHJIGHCHPOBAHHOTO COCTOSTHHUS.

4. Meronamu aHanu3a U 00padOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULIIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

. UTo Takoe MakpOCKOMMYECKOEe KBAHTOBOE TYHHEIHPOBAaHUE?

. Onmcare npuHIMI PabOTHI CBEPXIPOBOASILIETO KyOuTa.

. UTo Takoe cBepXnpoBOIAIIHiA d3PPEKT YeTHOCTH?

. Kak Biusier 3pexr yeTHOCTH Ha HE3aTyXaroIKe TOKH B CBEPXITPOBOISIINX HAHOKOJIbIAX ?

. KonoBsckast ocoGeHHOCTh 1 (hpHIEIEeBCKHE OCIMIUIALINY.

. Mexannsm Kona-JlarTumxepa B CBEpXIPOBOASIIUX CUCTEMAX MAJIOH MJIOTHOCTH C OTTAJIKUBAaHUEM.
. Monenu ¢ BaH-Aep-BaaabCOBCKUM B3aUMOJICHCTBHEM.

. CBepXIpoBoAUMOCTh B MOzeH Xab0apaa ¢ OTTaIKUBaHUEM U B t-J Mozenu.

. Mopens Xa66apna c nputsikennem. BCS-BEC kpoccoBep Mexay NPOTSKEHHBIMH U JIOKATbHBIMH
napamMM B KBaHTOBBIX Ia3aX M BEICOKOTEMIIEPATYPHBIX CBEPXIPOBOIHUKAX.
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10. PexopHO-BBICOKHE KPUTHYECKUE TEMIIEPATYPhI.

11. Merammyeckuii Bonopon. [Imanapabie 1 HUTEBHIHBIE (a3bl.

12. BosmoxHast cBepxmnpooauMocth B pexkume BCS-BEC kpoccoBepa u paccnoenue Ha (asbl B
rpadene.

13. KondaitHMeHT criuHa 1 3apsiia B AByMEPHBIX U TPEXMEPHBIX CUCTEMAX.

14. MaruutHas crpyHa bynaesckoro, Haraesa, Xomckoro, bpuHkmana, Paiica npu ABMXEHHH JIBIPKH
M0 aHTHU(PEPPOMArHUTHOMY (OHY JIOKAITBLHBIX CITUHOB.

15. CnunoBBIe TIONsiponb! 1 ¢epponbl Haraesa, Morra, Kacyn.
16. SIBiieHuE KOJIOCCAIBHOIO OTPULIATEILHOIO MarHETOCOIIPOTUBIICHMUS.
17. TyHHenbHBIN TPAHCTIOPT B MAHTAHUTAX B PEKUME KYJIIOHOBCKON OJIOKaIbI.



18. ®usuka crpaiinoB B BTCII cucremax.
19. Ponb pnykTyanuii B HU3KOpa3MEpHBIX CBEPXIPOBOJTHUKAX.

[Tpumep Ouitera.

bunera 1.
1. Onrcars NMPUHIHKIT PA0OTHI CBEPXIPOBOJISIIETO KyOUTa.
2. ®usuka crpaiinos B BTCII cucremax.

Kpurepun onennBanus
Kpurepun onennBanus
Onenka ommyHo 10 OadioB -  BBICTABISIETCSl  CTYJEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpamMMbl JUCIMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELLICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYACHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUH KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
OtmeHka Xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJIy4YEHHbIC 3HAHUS HA IPAKTUKE, HO HEIO0CTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOJYYCHHBIE PE3YIIBTATHI.
Ouenka xopoo 6 6ajIoB - BBICTABISAECTCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT MPHUMEHSTh MOJyYCHHBIC 3HAHHUS Ha MPAKTUKE, HO JIOIyCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
OtmeHka XOpoIo 5 6ajioB - BBICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuall, [paMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PEIICHUH 3334 JOCTATOYHO OOJIBIIOE KOIMYECTBO HETOYHOCTEH.
OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.
OreHka yIOBIETBOPUTEIBHO 3 Oajuta - BBICTABIISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (popMynrpoBKax 0a30BBIX HOHSTHH,
HapyUICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAaMMHOIO Marepuania, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMy yueOHOH IporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM IIPUMEHSET MMOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.
O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISETCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIIeH YacTh
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHHN
THUIIOBBIX 33/a4.
OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATHH TUCHUIUIMHBI M BOOOIIE HE UMEET HAaBBIKOB PEIICHUS TUIIOBBIX MPAKTHYECKUX

5. MeTonuueckne MaTepuaIbl, ONpeIeIsONNe MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipuem nuddepeHmpoBaHHOTO 3a4eTa NPOBOAUTCS M0 Omieram. B kaxoM OuiieTe mpencTaBieHo 1Ba
Borpoca. OOyuaronemycsi npegocrapnsiercs 30 MUHYT Ha TOAroToBKY. Ompoc oOydaromierocs He
JOJKEH MPEBBIIIATH OAHOTO ACTPOHOMHYECKOTO Yaca.



