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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: CemuHapBHI 110 COBPEMEHHOH (hr3nKe KOHACHCHPOBAHHOTO COCTOSHUS
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QUMK CBEPXIIPOBOANMOCTH U KBAHTOBBIX MaTepPHAaJIOB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: B.M. Ilynanos, a-p ¢u3.-MaT. HayK, CTapIIni HAYYHBIHA COTPYIHUK

[Iporpamma obcyxneHa Ha 3acefanu kKadenpa Gu3nky cBepXmpoBOAUMOCTH U KBaHTOBBIX Marepuainos 21.02.2025



AHHOTANMA

CemuHapckue 3aHATHA 1O (U3UKE KOHIECHCHPOBAHHOTO COCTOSHHS SIBISIOT COOOHM aHamM3 CTyAeHTaMu
OPUTMHAJIBHBIX 3KCIIEPUMEHTANBHBIX M TEOPETHYECKMX OCHOBomojaramomux crared. Kypc HaunmHaercs co
3HAKOMCTBA C TEOpPUEH KBAHTOBBIX OCUMJUISIUMN B HEB3aWMOZACHCTBYIOUIEH CHCTEME JIEKTPOHOB, OCHOBaAMU
METOJa M3MEPEHUN B MAarHWTHOM IIOJE€ C YIPABISEMBIM BEKTOPHOM IO [JIsl ONPENEIICHHA IapaMeTpoOB
KBa3U4YacTULl. AHaJIM3UPYIOTCS HJAEU M PEe3yiabTaTbl TEPMOAUHAMMUYECKHX H3MEPEHUH IapaMeTpoB
KkBa3uuacTul, B DepMH JXUAKOCTH- CIMHOBOH BOCIPUMMYHUBOCTH, g-(hakTopa U 3(PQPEeKTHBHOH Macchl,
CIIMHOBOM HAMAarHMYE€HHOCTU W SHTPOIUU Ha IEKTPOH.

Z[anee pa36I/IpaIOTC$I OKCIICPUMCHTBI 110 MU3MCPCHUIO OTpI/IIIaTeHBHOfI CXKUMACMOCTH BBaI/IMOI[efICTBYIOLHeﬁ
SJIeKTpOHHOP'I CUCTCMBbI, KBAHTOBLIX CKaAYKOB XMMHYCCKOI'O IMOTCHIMAJIa B MAarHUTHOM IIOJIC, TOITIOJIOrHY€CKasa
CBA3b 3apsAaa C KBAHTOM MAarHMuTHOI'O ITOTOKA B PEKUME KBAHTOBOT'O 3(1)(1)6KT Xonna.

1. leau u 3apauu

Meap AUCUMNIMHBI

O3HaKOMHUTH CTYAEHTOB C KJIIOYEBBIMH TEOPUAMU U IKCHEPUMEHTAMH, KOTOPBIE JIEKAaT B OCHOBE
COBPEMEHHOM (PU3HMKH AIIEKTPOHHBIX CBOMCTB TBEP/BIX TEIN.

33}13‘-[1/1 JAUCHUIIINHBI
- OCBOCHUC CTyACHTAMH HABBIKOB YTCHUC U [IOHUMAHU A HaquOﬁ JIMTEPATYPHhI 110 CIICHHUAJIBHOCTH,
- OCBOCHUC HABBIKOB HAYYHOI'O JOKJIaJa I10 3aJlaHHOM TEME,

- 3HAKOMCTBO CTY[JCHTOB C KJIIOYEBBIMH TEOPUSAMH M pe3ylnbTaraMM B o0macTé  (U3UKU
KOHJICHCHPOBAHHOTO COCTOSIHHS.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1.1 Ananuzupyet npoOIeMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAayuHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXHUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
AEATEeIBHOCTH M ITAHHUPOBATh MOCIIEIOBATEILHOCTD IaroB
s JOCTIDKCHUS JaHHOrO  pesynbrarta. Dopmupyer
WiaH-TpaduK peanu3alyd IPOEKTa B LEIOM M IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH padboTy
YYaCTHUKOB IMpOEKTa, obecreynBarh paboTy KOMaH[bI
HEOOXOIMMBIMU PeCypcaMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMHHapax | T.II.




YK-3 CnocobGeH oprann30BbIBaTh H PYKOBOJIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATETHIO JUIS JOCTHKECHUS IMOCTAaBICHHOMN
3a/1auu

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY HPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YyuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JeSATEeNbHOCTH HHTEPECH], 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, C
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh NOpy4eHUs 4ieHaM KOMaHbl, OpraHU30BaTh
o0CyXJIeHUE pa3HbBIX UJIeH 1 MHCHHIA

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCUCTBHUS

VYK-4.1 CriocobeH BecTn OOMEH JIeJI0BOM WHGopMaiyel B
YCTHOH M MUCHhMEHHOH (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, MHCHMEHHOTO TIEPeBOAa W PEAaKTHPOBAHUS
Pa3TUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTareii u T.1.)

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

YK-5 CrnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CnocobeH BbIBIATH crieMUPUKY (pumocopckux u
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHs,  ONPEHENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaramMu

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIBL30BaTh B
nmpoeCCHOHANBPHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacrasieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil  mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

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

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHALHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIESITEIIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHANTBHOM

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00JacTH cBoell mpodeccroHambHON
IEITEILHOCTH

[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE uiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MIPEIMETHOM 00IacTH

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
IKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




1. Hayunsle 3agaum, Haj KOTOPBIMH pabOTalOT B J1a0OpaTopusix - MapTHEpax o00pa3oBaTeiIbHOMN
[IPOrpaMMBl.
2. Hogeiimme oTKpBITUS B QU3UKE, B T.4., B KBAHTOBOH (pr3HKe TBEPAOro Tema.
3. O B3auUMOCBS35X M ()yHAAMEHTAIbHOM €IMHCTBE €CTECTBEHHbIX HAYK.
4. Teopernueckue mMonenu QyHIAMEHTAIbHBIX IMPOLECCOB U SBJICHUN B (PM3UKE KOHIICHCHPOBAHHOTO
COCTOSIHUSI.
5. IIpyHIMIIBI CUMMETPHH, TOIIOJIOTHUH, U 3aKOHBI COXpaHEHHUS.
6. Ilpupomy MeX4acTUYHBIX B3aUMOJEHCTBUN.
7. TeopeTnueckne W OKCIEPUMEHTAJbHBIE OCHOBBI KIIOUYEBBIX KOHLENIHMA B  (QU3HUKE
KOHJICHCUPOBAaHHOI'O COCTOSIHUSI.
8. Hayunele 3amauu, HaJ KOTOpPBIMH paboTaroT B 0a30BBIX J1aboparopusix o00pa3oBaTelbHON
[IPOrpaMMBl.
9. TexHuky 06€30MaCHOCTH U MpaBUia PabOTHl B HU3KOTEMIIEPATYPHBIX (DU3MYECKUX SKCIIEPUMEHTAX U
B 9KCIIEPUMEHTAX C CUJIbHBIMU MarHUTHBIMU IIOJIIMU.

YMETb:

1. DddexTnBHO NCTIONB30BaTh HA MPAKTUKE TEOPETUUECKUE 3HAHUSA: IOHATHS, PE3yNIbTaThl, TUIIOTE3bI,
3aKOHBI.
2. llpenctaBuTh MNaHOpPaMy YHUBEpPCAJbHBIX METOIOB M 3aKOHOB COBPEMEHHOH  (hM3MKU
KOH/ICHCHPOBAaHHOTO COCTOSIHUSI.
3. AGcTparupoBaThCsi OT HECYNIECTBEHHBIX (DaKTOPOB NPH MOJCIMPOBAHMM PEATBHBIX (U3NUECKUX
MPOIIECCOB U SIBJICHUM.
4. Jlenarb YMCICHHBIC OIICHKHM MacIiTada 0KuaaeMbix 3hHeKToB.
5. Kputnuecku aHaau3upOBaTh Pe3y/IbTaThl SKCIIEPUMEHTOB B (POPMYITUPOBATh TOMYIICHUS, 1EJIaeMbIe
B TEOPUH.

BIIAJICTh!

1. HWudopmarueid 006 axkTyanbHBIX HaNpaBICHUSIX HCCIEAOBAHUN B OOJIACTH KBAHTOBOW (PH3UKH
KOH/ICHCHPOBAaHHOTO COCTOSIHUSI.

2. Teopernuyeckumu  MozxenssMu  (yHIAMEHTANBHBIX IPOLIECCOB W  SIBICHHH B  (u3HKe
KOH/ICHCHPOBAaHHOTO COCTOSIHUSI.

3. Meronamu aHanu3a 1 00pabOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| KBanToBBIE  OCHMIUISIIMM ~ MarHUTHOMN ) |
BOCIPUUMYHUBOCTH CONPOTUBIICHUS
MeTtozas! n3MepEeHU MarHUTHBIX CBOKCTB
2 HEMarHUTHBIX MaTepuajioB TpU HHU3KOU 2 1
TeMIleparype
Mertoubl JIOKQJIBHBIX U3MEPEHUI
3 MarHUTHBIX ~ CBOWCTB MNP  HH3KOU 2 1
TeMIeparype
N3mepenue MIEPEHOPMHUPOBAHHBIX
4 napameTpoB DepMu-KUIKOCTH u3 2 1
KBaHTOBBIX OCIWUIALNAN
OtpunarenbHast CKMMaeMOCTb
5 JIBYMEPHOU DepMU-KUIKOCTH. 2 1
[Ipenckazanue u oOHapyKeHHE
6 [Ipssmoe H3MEpeHne KBaHTOBBIX 5 1
Bapuauuii yposHsi @epmu




TepmonnHamuueckoe U3MepeHue
CIIMHOBOM HAaMarHWYEHHOCTH JBYMEPHOM
CUCTEMBI 3JIEKTPOHOB. Meroz,
pe3yabrarhl u3mMepeHuil. Teopus

TepMoguHamMuieckoe HU3MEPEHUe
SHTPONUU JIBYMEPHOM CUCTEMBI
JIEKTPOHOB

Mpiciennslii sxkciepuMenT Jladumna

10

Bnusuue 3NIEKTPOH-3IEKTPOHHOTO
B3aUMOJICHCTBUSI HAa  TEMIIEPATypHYIO
3aBUCHMOCTH TpaHcmopTa. KorepeHTHbIe
3 (EKTHI B pacCeSTHUH IEKTPOHOB

11

DKCreprMeHTa bHAs TPOBEPKA TEOPHH
MHOTOYaCTHYHBIX s dekToB B
TpaHCHOpTE

12

OxnaxxneHue VIEKTPOHHOIO Tras3a B
JBYMEPHOW CUCTEME

13

Bomna CIIMHOBOH MJIOTHOCTH.
NunyuupoBanHas IOJIEM BOJIHA
CIIMHOBOH IUIOTHOCTH B
KBa3HMOJHOMEPHOH CUCTEME.
CraHgapTHas MOJIENb

14

KBantoBaHme BekTopa HECTHHra B
MarHuTHOM II0JI€ U 3KCIIEPUMEHTaJIbHAs
MIpOBEpKa

15

dazoBoe paccioeHue B
KBa3WOJHOMEPHOU cucTeme u
aHU30TPOIIHOE 3apoXKJIEHUE
CBEPXIIPOBOANMOCTH

16

CBepXIpOBOTHUKH Ha OCHOBE
IMHUKTUJIOB JKejie3a Kknacca 1144 ¢
MarHUTHBIM yriopsjgodeHueM. M3mepenue
PEKOHCTPYKITHH MOBEPXHOCTH u
TYHHEIJIBHBIX CIIEKTPOB

17

CBepXITpOBOJHUKHI Ha OCHOBE
MMHUKTAJOB JKene3a kiacca 1144 ¢
MarHuTHBIM yropsigoueHuem. Msmepenune
30HHOW CTPYKTYpbl U YPOBHEH 3HEpPruu
MarHUTHBIX HOHOB

18

W3mepenue mieneld B CBEpXIIPOBOISIIEM
CIIEKTpE C paspelieHueM MO0 HMITYIbCY
metogamu ARPES

19

N3mepenue meneil B CBEPXIPOBOASAILEM
CIEKTpE METOJIaMHU aHJPEEBCKOI
CIIEKTPOCKOIINU

20

BricokoTemneparypHas
CBEPXIPOBOAUMOCTb B T'HJpHIAX

21

Tpancnopr 3apsia B TONOJOTHYECKHX
MOJTyMeTaJlIax

22

IToBepxHOCTHAs MIPOBOIMMOCTh
BeiineBckux noimyMeTaiioB

23

Tonosorus 3IEKTPOHHOU 30HHOU
CTPYKTYpBbI

24

MarauToconpoTUBIEHHE B MAaCCHUBHBIX
BeiineBckux nomymeraiax

Wtoro wacos

60

30

HO,I[FOTOBKa K 3K3aMCHY

0 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. KBanTOBEIC OCIUJIISIIIAM MarHUTHOM BOCIIPUUMYHNBOCTHU CONIPOTHUBIICHU

KBaHnTOBaHME NBMKEHUS U CIEKTpa JIEKTPOHOB B MarHUTHOM Iojie. YpoBHM Jlannay. Beruuciienue
IUIOTHOCTH COCTOSIHUH M TEPMOAMHAMHYECKHX XapaKTEPUCTUK (MarHuTHas BOCIPHUUMYHBOCTS,
HaMarHM4€HHOCTb) B KBaHTYIOILIEM MarHUTHOM I1ojie. [IpuMeHeHue Teoprun KBaHTOBBIX OCLIMIUIALIUN
K JIByMEpHBIM cHCTeMaM. Teoprs KBAHTOBBIX OCLWUIALWN CONPOTHUBIEHUS A JBYMEPHOIO
®epmu-rasa.

2. MeTozp M3MEpEeHNIl MAarHUTHBIX CBOMCTB HEMAarHUTHBIX MaTEPHUANIOB IPY HU3KOM TeMIieparype

DKcnepuMEHTaIbHbIE METOABI U3MEPEHUSI KBAHTOBBIX OCUHMJUILUI 3JIEKTPOHHON HaMarHU4eHHOCTH
u BocipuuMuuBocTd. DapaneeBcKuil, TOPCUOHHBIH MAarHUTOMETPbI, KOHCOJbHbIE MarHUTOMETPHI,
BuOpanmonHeid Maruutomerp, CKBUI-mMarautomerp.

3. Metonpl TOKaJIbHBIX U3MEPEHUN MATHUTHBIX CBOMCTB IIPU HU3KOW TEMIIepaType

Cxannpyrommit CKBU/I-marautomerp, ckaHUPYIONHA XOMIOBCKUA MarHUTOMETP, CKAaHUPYIOLIUX
MarHuTHO-CHJIOBOM MHUKpOckorn, CKaHMPYIOIIUH MarHUTOMETp ¢ JardukoM Ha NV- meHTpax B
aymase.

4. V3MepeHue nepeHopMUpOBaHHbIX NTapaMeTpoB depMU-KUIKOCTU U3 KBAHTOBBIX OCLIMILISILIUN

Teopust @epmu-xuakoctu Jlangay. KBazuvactuibl v mepeHOpMHUPOBKA UX MapamMeTpoB. KoHCTaHTHI
(rapmMoHMKH) (HEPMU-KUAKOCTHOTO B3aUMOACUCTBUS. MeTombl M3MEpEeHHS MEPEHOPMHPOBAHHBIX
[apaMeTpoB  KBa3sHMYacTHLl. AHaJIM3 METONOB HM3MEPEHMH M 3KCIEPUMEHTAJIbHBIX DPE3YJbTaTOB
HU3MEPEHUsl MEePEeHOPMUPOBAHHON 3()()EKTUBHOW Macchl, CIMHOBOW BOCIPHUMYUBOCTH, CIIMHOBOM
HaMarHU4€HHOCTHU, SHTPOIIMH KBa3MYaCTHILI.

5. OTpunarenbHas c)kuMaeMocTh ABymMepHoi epmu-xuakoctu. [Ipenckazanue u oOHapyKeHHE

®duznyeckas MpUYAHA OTPULIATENIBHOMN 3JIEKTPOHHOM C)KMMaeMOCTH. TeopeTndeckoe MpesicKa3aHue.
Pesynprar B paMkax TeopuH (QEpMHU-KHIKOCTH, YHCICHHBIC pacdeThl. MeTonpl HM3MEpeHHd WU
9KCIIEPUMEHTAJIBHBIE PE3YbTATHI.

6. IIpssMoe U3MepeHne KBAaHTOBBIX BapHalnid ypoBHSI PepMu

KBaHTOBBIE OCHWIIALMM XHMHYECKOTO TIOTEHIMAalda B JABYMEPHOH CHCTEME OJIEKTPOHOB B
KBAaHTYIOLLIEM MAarHUTHOM I1ojie. BinusiHuE 3/1eKTPOH-3IEKTPOHHOIO B3aUMOAEHCTBHS HAa aMIUIUTYILY
KBAaHTOBBIX OCHWUIILIMNA M CKaYKOB XHMHYECKOTO IOTEHIHAJIA. Meronsl wu3MepeHUH U
JKCIIEPUMEHTAJIbHbBIE PE3YIIbTaThI.

7. TepMOIMHAMUYECKOE U3MEPEHUE CIIMHOBOK HAMAarHUMYEHHOCTH JBYMEPHOW CUCTEMBI AIEKTPOHOB.
Merton, pe3ynsrarsl n3mMepenuil. Teopus

Mertox W3MepeHWd TepMOAMHAMHYECKOW CIIMHOBOW HAMAarHWYEHHOCTH JJEKTPOHOB B JIBYMEPHOMH
cucreme. Teoperndyeckoe OOOCHOBaHME METOIAa M OKCICPHMEHTAIBHBIC  PE3yJIbTaThI.
DKCIIEpUMEHTAJIbHOE  CBHICTENBCTBO  NPUCYTCTBUS  JIOKAIBHBIX ~ MarHUTHBIX ~ MOMEHTOB.
Teopernueckoe onucanue 3ddekra.

8. TepmoauHaMu4eckoe U3MEPEHHUE IHTPOIINU IBYMEPHOI CUCTEMBI 3JIEKTPOHOB




TepMmonrHaMUUECKHI METONl U3MEPEHUI SHTPONHMH Ha 3J1eKTpoH (dS/dn) 3NMeKTpOHOB B ABYyMEpHOH
cucrteme. TeopeTndeckoe OOOCHOBAaHHME METONA M OKCIEPHUMEHTAIBHBIC DPE3yJIbTaThl H3MEPEHUI
JHTPONUH B PEXKUME BBIPOKICHHON @DepMHU-KUAKOCTH. IKCIIEPUMEHTAIBHOE CBUJICTEIbCTBO
pEeKUMa HEBBIPOXKIICHHOM 3apsHKCHHOM TIIa3MBl.

9. MrbiciienHbIi 3kcriepuMenT Jladnuna

PaCCMOTpeHI/IG CBA3HW M3MCHCHHA MAIHUTHOI'O IIOTOKA C 3apdaAOM KBa3nW4acCTull, ICPCHOCHUMBIX B
XOJUIOBCKOM I10JI€ B PEKUME LECJIOYNCIICHHOIO KBAHTOBOI'O Sq)eKTa Xomna.

10. BuusHue 3JEKTPOH-IIEKTPOHHOIO B3aUMOJEHCTBMsI Ha TEMIEPAaTypHYH 3aBUCHUMOCThb
Tpancnopra. KorepenTtasie 3(h(hekTsl B paccesHUH 3IEKTPOHOB

Bnusiaue xorepeHTHBIX 3((exkToB MHTEpEepeHINH 3IEKTPOHOB NPU pacCEesHUU Ha (QIyKTyauusx

noreHuuana. PpuaeneBcKue OCHWULILMK SKpaHUpOBaHUsA.  Teopernyeckass TeMIepaTypHas
3aBHCUMOCTb IMPOBOIMMOCTH C YYETOM BKJIaJa OJHOYACTUYHON HHTEpedepeHIn u
MHOTOYaCTHYHON HMHTEepepeHINH. BnusiHue MarHMTHOro 10l Ha OAHOYAaCTHYHBIE U

MHOTOYaCTHYHBIC 3PPEKTHI B KOTEPEHTHOM PACCESIHHH.
11. DkcnepuMeHTalIbHAS POBEPKA TEOPUU MHOTOYACTUYHBIX APPEKTOB B TPAHCIIOPTE

DKCrepuMEeHTaJIbHbIEC PE3yIbTaThl U3MEPEHNH KOTepeHTHBIX 3 (EKTOB B paccesiHuu. TemneparypHas
3aBHCUMOCTb MHPOBOAMMOCTH B OaJUuIMCTHYECKOM M JUPQPY3MOHHOM pexumax. Meromudeckue
(TexHnueckue) npodnemsl n3mepeHuit. [IpobiaeMsl HHTEpIIPETAUN PE3YIIBTATOB.

12. OxnaxieHre IeKTPOHHOTO ra3a B IBYMEPHOM cucTeMe

[TpoGiiemMbl OXJTa)KIeHHUs DJICKTPOHOB B JIBYMEPHOW CHCTeMe Ha HHTep(eiice MOIyNpOBOIHUKOB.
Paccmotrpenue TemsoBoro OanaHca. M3MepeHHe CKOPOCTH peJaKCalid 3HEPIHH 3JIEKTPOHOB MU
OLICHKa MHHUMAJILHO TOCTHKUMOU TeMIepaTyphbl IEKTPOHOB.

Cemecrtp: 2 (Becennuit)

13. Bonna cnuHOBOM moTHOCTH. WHIyuupoBaHHAs IIOJEM BOJIHA CIMHOBOW IUIOTHOCTH B
KBa3uoJHOMEpHOM cucteMe. CTaHAapTHAs MOZEIb

Ksasuonnomepusie oprannueckue npoBogHuku (TMTSF)2PF6 u (TMTSF)2C104. HeycroitunBocTh
DepMU-KUIKOCTHOIO  COCTOsIHUA. MogenbHass IOBEepXHOCTH DepMH B Ka3MOJHOMEPHBIX
oprannueckux kpucramiax. ®azosas P-T quarpamma coCTOSHMIA.

Hectunr noesepxnoctu @epmu.
14. KBaHTOBaHME BEKTOpA HECTHHTAa B MATHUTHOM IT0JIE ¥ SKCIIEpUMEHTAIbHAs IPOBEPKA

Teopernueckoe pacCMOTpeHHE ‘‘CTaHAAPTHOW MozaenHn” KBAaHTOBAHUS BEKTOpa HECTHHTA.
Pesynbrarsl SKCHEPUMEHTANIBHBIX HM3MEpEHHMH. ODKCHepuMeHTalbHas (as3oBas quarpaMma M ee
OTIIMYUE OT CTaHAAPTHOU Mozenu. DPdeKTsl (a30BOro paccaoeHus BOIM3M IPaHHI] TIEpexoaa MExKIy
dazamu SDW.

15. ®a3oBoe paccioeHHMe B KBa3MOAHOMEPHOW CHCTEME M aHU30TPOIHOE 3apOXKICHHE
CBEPXITPOBOAUMOCTH

Oddexter PazoBoro paccrmoenmst BOMmM3u TrpaHun; SDW u cBepxmpoBopsmiei (aser. ObpaTtumoe
yIpaBjieHne OeCOpsIKOM KaK WHCTPYMEHT Jisi u3ydeHus: (ha3oBoil Juarpammbl. AHH30TPOIHOE
3apOXKJICHUE CBEPXIIPOBOIMMOCTH M €r0 OOBSICHEHHWE B paMKaxX COJIMTOHHOW MOJETH M B paMKax
MPECTABICHHUH O PACXOIUMOCTH JTUHBI KOTEPEHTHOCTH BOJIM3U KPUTHIECKOM TEMIIEPATYPHI.



16. CBepXnpOBOJHUKHA HAa OCHOBE MHHUKTHAOB Kenes3a kiacca 1144 ¢ MarHUTHBIM yHOPSAI0YEHUEM.
W3mepeHne pekOHCTPYKIUH TOBEPXHOCTH U TYHHEJBHBIX CIIEKTPOB

Kpucramnmuyeckas cTpykTypa CIOUCTBIX BBICOKOTEMIIEPAaTYpHBIX cBepXmnpoBonHukoB (EuRbFe4As4)
C MarHUTHBIMHU ciiosiMu aToMOB Eu B pemerke. Kpucrammueckas ctpykrypa moepxHoctu. Meton u
PE3YNbTATHI UBMEPEHUN.

17. CBepXnpoOBOJHUKHA HAa OCHOBE MHHUKTHAOB Kenes3a kiacca 1144 ¢ MarHUTHBIM yHOPSAI0YEHUEM.
W3mepeHne 30HHOM CTPYKTYpbI U YPOBHEH SHEPIUH MarHUTHBIX HOHOB

W3mepeHne dneKTpOHHON 30HHOW CTPYKTYphl M MAarHUTHBIX YpOBHEH »Hepruu. MeToa M3MepeHus
(hoTodMHUCCHH C YITIOBBIM paspelieHueM. Pesynbratel m3mepennii sHepruu 3d-anekrponoB Fe u 4f
—onekTpoHoB Eu. M3MmepeHus crekTpa METOIOM CKAaHUPYIOUIEW TYHHEIBHOW CIIEKTPOCKOIIHH.
N3mepenue marautHoro cocrognus noHoB Eu metonom ResPES.

18. M3smepenue wieneil B CBEPXNPOBOISLIEM CIEKTPE C Pa3pelIeHUEM I10 UMILYJIbCY METONaMHU
ARPES

Nsmepenue mienert B cBepxipopozsmeM crnektpe meronom ARPES ¢ paspemiennem no ummysnecy.
[Ipunnun metona. Pe3ynsraTel USMEPEHNH € KEIE30COAEPKAINMHI CBEPXITPOBOAHUKAMH CEMENCTBA
122. AHn30TpOIKA IeNield B UMITYJILCHOM IIPOCTPAHCTBE.

19. V3zmepenue mieneii B CBEpXIPOBOISIIEM CIIEKTPE METOIAMH aHPEEBCKOM CIIEKTPOCKOIHH

N3mepenust 1uesel B CBEPXIIPOBOISLIEM CIIEKTPE METOIOM aHIPEEBCKOM CIIEKTpOoCKonuHU. ITpuHiun
METOJIa 1 pe3yabTaThl U3MEPEHU.

HesaBucumocTh CBEPXIPOBOIAIIETO CIEKTPAa OT MATHUTHOTO yHOpsAAO4YeHHs. VI3MeHeHne IIIOTHOCTH
CBEPXIIPOBOAALIETO KOHJEHCaTa [IPU TEMIIEpaType MarHUTHOIO YIOpsioueHUus aToMoB Eu.

20. BeicokoTemmnepaTypHasi CBEpXIPOBOUMOCTh B THUIPHIAX

[TpyuHIMI CMHTE3a NOMUTHIAPUAOB IPU BHICOKOM JABJICHUH B KaMepax C aIMa3sHbIMH HAKOBAJIbHSIMHU.
Metonel © pe3ylbTaThl HW3MEPEHHUH CONPOTHBIEHUS B alMa3HOM Kamepe. JleTekTupoBaHHe
CBEpPXIIPOBOAIIETO Mepexoia I0 HCYE3HOBCHMIO COMNPOTHBICHHUIO M MAarHUTHBIMH METOIAaMHU.
Pesynsrarel m3mepennii Ha H3S, ThHn, YHn, LaYHn.

21. TpchnopT 3apsdaaa B TOIMOJIOTMYCCKUX IMOJTyMETaJUIax

duzndeckas KapTUHa ME€PEHOCA 3apsaaa MO TOIMOJOTHYCCKHU 3allIMIICHHBIM KHPAJIbHBIM COCTOSHUAM.
HenokanpHbIit TpaHCIOPT. PCSyJILTaTBI H3MCpeHHﬁ TPpaHCIIOpTa B TOIOJIOTMYCCKUX H30JIATOpAX.
9KCHepI/IMeHTaHLHOG BBISIBIICHHUE TOIOJIOTHYECKOMN 3aIIUIIIEHHOCTH MOBEPXHOCTHBIX COCTOSTHUH.

22. IloBepxHOCTHAs MPOBOAMMOCTH BeilieBCKIX MOMTyMeTaIoB
Bo3nukHoBeHne depMu-apk ¢ TONOJOTMUECKH 3alUIEHHBIMHI I0BEPXHOCTHBIMU COCTOSHUAMM.
PaccMoTpeHne mnnaHapHBIX MEPEXOJOB Ha ITOBEPXHOCTH WSM ¢ mapoi Depmu-apk.

BosHukHOBeHMe ocumuniui  BeneacTtBue wuHTepedepenmu Tthma ®Pabpu-Ilepo BHyTpm 2D
nepexonoB. Bo3aMoxkHOCTE onpenenenus opueHTanuu OepmMu-apk 1 UX aHA30TPOINH.

23. Tononorus 31eKTPOHHON 30HHOH CTPYKTYpPBI

Ob1ee paccMOTpeHHE TOMOIOTHH 30HHON CcTpyKTyphlL. [lepexonst JIndmmuna. “Ilnockue” 30HbI.
MarunutHsblie Beitnesckue nonymerainbsl. HepaBHOBeCHBIE CBOICTBA BeilneBCKUX MOIyMETAIIOB.

24. MarautoconpoTUBICHUE B MACCUBHBIX BeleBCKUX NOayMeTaiax



MarHuToconpoTHBICHNE B TPEXMEPHBIX HOIyMETAJIaX CO CIUH-OPONUTAIBHBIM B3aUMOJCHCTBHEM U
c “nmuHueit myneii” B cnekrpe. edopmanus TopompansHOW moBepxHocTH Depmm M mepexon
JIupmmna kak NpPUYMHA W3MEHEHHMsS 3Haka MArHUTOCONPOTHUBIEHUS C MAarHUTHBIM IIOJIEM.
MarnutHsle BelineBckne noayMeTasuibl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

Jlocka, IpOEKTOop, IKpaH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa



Pexomenyemas nureparypa Ui CaMOCTOSTEIIEHOTO H3yYSHHUS:
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K Teme 1:

1. .M. Lifshitz, L.M. Kosevich Theory of Magnetic Susceptibility in Metals at Low Temperature,
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2. L.M. Lifshitz, L.M. Kosevich, On the Theory of the Shubnikov-De Haas Effect JETP, 6, (1), 67
(1958)

3. A.Isihara and L Smrcka, Density and magnetic field dependences of the conductivity of
two-dimensional electron systems1986 J. Phys. C: Solid State Phys. 19 6777

K TemaM 2 u 3:

4. Ilymanos B.M., I3MepeHre MarHUTHBIX CBOKMCTB MJIEKTPOHOB IpoBoauMocty, YOH 191, 3-29
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K Teme 4:

5. V. M. Pudalov, M. E. Gershenson, H. Kojima, et al., Density Spin Susceptibility and Effective Mass
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7. M. S. Bello, E. I. Levin, B. I. Shklovskii, and A. L. Efros, Zh. Eksp. Teor. Fiz. 80, 1596 (1981) [Sov.
Phys. JETP 53, 822 (1981)].
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9. S.V. Kravchenko, V.M.Pudalov, S.G.Semenchinsky, Phys. Lett. A 141, 71 (1989).
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K TeMe 6:
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15. Kravchenko S V, Rinberg D A, Semenchinsky S G, Pudalov V M, Phys. Rev.B 42, 3741 (1990)

K TeMe 7.

16. O. Prus, Y. Yaish, M. Reznikov, U. Sivan, and V. Pudalov, Thermodynamic spin magnetization of
strongly correlated two-dimensional electrons in a silicon inversion layer, Phys. Rev. B v67, 205407
(2003)

17. N.Teneh, A.Yu. Kuntsevich, V. M. Pudalov, and M. Reznikov, Spin-Droplet State of an Interacting
2D Electron System, Phys. Rev.Lett. 109, 226403 (2012).

18. Y. Tupikov, A.Yu. Kuntsevich, V.M. Pudalov, I.S. Burmistrov, Temperature derivative of the
chemical potential and its magnetooscillations in two-dimensional system, I[Iucema B XKOT®, 101, 131
(2015). [JETP Lett. {\bf 101}, 125 (2015)]

19. Yevgeny V. Stadnik and Oleg P. Sushkov, Interacting spin droplets and magnetic properties of a
low-density two-dimensional electron gas, Phys, Rev, B 88, 125402 (2013)
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20 A.Yu. Kuntsevich, Y.V.Tupikov, V.M.Pudalov, and I.S.Burmistrov, Strongly correlated
two-dimensional plasma explored from entropy measurements, Nature Commun. 6, 7298 (2015).

K Teme 9:
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K Teme 10:

23. G. Zala, B. N. Narozhny, and I. L. Aleiner, Phys. Rev. B 64, 214204 (2001);
24. G. Zala, B. N. Narozhny, and I. L. Aleiner, Phys. Rev. B 65, 020201R (2001).
25. 1. V. Gornyi and A. D. Mirlin, Phys. Rev. B 69, 045313 (2004).

K Teme 11:
26. N.N. Klimov, D.A. Knyazev, O.E. Omel'yanovskii, V.M. Pudalov, H.Kojima, M.E. Gershenson,
Interaction Effects in Conductivity of a Two-Valley Electron System in High-Mobility Si Inversion
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2. Beenenue B Teopuio HopMalibHBIX MeTasuioB [ TekcT]/A. A. AGpukocos, -M., Hayka, 1972

3. Teopus kBaHTOBBIX kuakocTe. Hopmansusie pepmu-xunkoctu [Texcr]/M. [aitac, ®. Hosbep , The
theory of quantum liquids, niep. ¢ anrn. H. B. BonkoBoii u JI. A. ®anbkoBckoro , -M., Mup, 1967

Pexomenayemast muteparypa Iuisi CaMOCTOSITEIBHOTO N3YYCHHS:

P. Coleman, Many body physics (1998)

N. P. Armitage, E. J. Mele, Weyl and Dirac semimetals in three-dimensional solids, Rev Mod. Pjys.,
90, 015001 (2018)

7. llepedyeHn pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Adobe Acrobat, Adobe Reader, Power Point, Zoom.
9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOM CaMOCTOATEIHLHOU PabOTHI CTYICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHL;

—CaMOCTOSTENHHOE U3YUYCHHE U TIPOPabOTKa;

— TIOAITOTOBKA MIPE3EHTAIUH TI0 Pa30upaeMoil cTaThe(CTaThsIM)

Baxno ,I[OGI/ITBCSI IOHHMMaHUs U3y4daceMOIro Marepuralid, a HC MEXaHUYCCKOIo €ro 3alioMMHaHUA. HpI/I
3aTPYAHCHUN HU3YUYCHUSA OTACIBbHBIX TCM, BOIIPOCOB, CICAYCT O6paH.[aTBC$I 34 KOHCYJIbTAallUAMHU
pernoaaBareiito.



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

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: B.M. Ilynanos, a-p ¢u3.-MaT. HayK, CTapIIni HAYYHBIHA COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

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

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITebHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YY4aCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yAbTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (oOpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEeHIHSIX,
CeMMHapax U T.II.

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThiBasi KOMaHIHYTO
CTpATETHUIO JUIS JOCTHKCHUS IMOCTABICHHOMN
3a/1auu

VYK-3.1 Opranuzyer ¥ KOOpAMHUPYET pabOTy y4aCTHHKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YuuteiBaeT B cBOCH COITMATBLHON u
poheCCUOHATBHON JEITEeNbHOCTH HHTEPECHI, 0COOCHHOCTH
MOBEACHUSI U MHEHHs (BKJIOYas KPUTHUYECKUE) JIIONEH, ¢
KOTOPBIMH ~ pabOTaeT/B3aMMOJICHCTBYET, B TOM YHCIC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh NOpy4eHUsl 4ieHaM KOMaHbl, OpraHW30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHHUI

YK-4 CriocoGeH MpUMEHSITh COBpEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CnocobeH BecTn OOMEH JieJI0BOM WHGpopMaiuel B
YCTHOH M MHUCHhMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, IMHChMEHHOTO TIEPeBOAa W PEAaKTHPOBAHUS
Pa3TUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

YK-5 CnocoGen aHanu3upoBaTh U yUYUTHIBATh
pa3Ho0Opasue KyJIbTyp B IIpolecce
MEKKYJIBTYPHOTO B3aHMOJICHCTBHS

VYK-5.1 CnocobeH BbIBIATH crieMUPHUKY (pumocopckux u
HayYHBIX TPAJAUIIIA OCHOBHBIX MUPOBBIX KYJIBTYP




YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

VK-6.2 OueHuBaeTr CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpEICTBa BBIMOJHEHUS JIESTEILHOCTH C €6

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HayK

pe3yabTaraMu
OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHHA B 007acTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTBbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrapieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacTH CBOCH
poeCCUOHATBHOH JIeSTENNLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICAOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHONW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH nMpodeccnoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMH peIIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUS W HABBIKU TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (pUKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TENILbHOCTH

HaBBIKOM
chepe  cBoeit

PYKOBOJICTBA  MAaJIbIM
npoeccroHaIbHON

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHHUIO HOBBIX 3HAHHUH,
IpoQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

IIK-1 Ciocoben craBuTh, (hOPMaIN30BEIBATE U

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIEHOCTH




pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATH  THIOTE3bI, CTPOUTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC

pe3yabTaThl
[MK-2 CriocobeH caMOCTOsTENFHO WK B [IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
KadecTBe 4iieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA OPraHU30BbIBATh U MPOBOIANTH KOJIJIEKTHBA

HAY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

[IK-3 Cnocoben npodeccuonansuo padorars ¢ |[IK-3.3 CnocobeH oneHuBaTh TOYHOCTH IOJyYEHHBIX
UCCIIeJOBATEIbCKUM U UCTIBITAaTEIbHBIM HKCTIEPUMEHTAIBHBIX (UHNCIICHHBIX) PE3YIbTAaTOB
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00TIacTH

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus qucuuiuinHbl « CeMUHApB IO COBPEMEHHOH (hU3MKe KOHICHCUPOBAHHOTO COCTOSHHSD
00yJaroIuiics JOKeH:

3HATb:

1. Hayunsle 3agaum, Haj KOTOPBIMH pabOTalOT B J1a0OpaTopusix - MapTHEpax o00pa3oBaTeiIbHOMN
POrPaMMBI.
2. Hogeiimme oTKpbITUS B QU3UKE, B T.4., B KBAHTOBOH (pr3HKe TBEPAOro Tema.
3. O B3auMOCBS3X U (h)yHAAMEHTAIbHOM €IMHCTBE €CTECTBEHHbIX HAYK.
4. Teopernueckue mMonenu (QyHIAMEHTAIbHBIX HMPOLECCOB U SBJICHUN B (PM3UKE KOHIICHCHPOBAHHOTO
COCTOSIHHMSI.
5. IlpuHIMIIBI CHMMETPUH, TOTIOJIOTUH, U 3aKOHBI COXPaHEHHS.
6. Ilpupomy MeX4acTUYHBIX B3aUMOJIECHCTBUN.
7. TeopeTnueckne W OKCIEPUMEHTAJIbHBIE OCHOBBI KIIOUYEBBIX KOHLENIHMA B  (QU3MUKE
KOH/IGHCUPOBaHHOTO COCTOSIHUSI.
8. Hayunele 3amauu, HaJ KOTOpPBIMH paboTaroT B 0a30BBIX J1aboparopusix o00pa3oBaTelbHON
MPOrPaMMBI.
9. TexHuky 06€30MaCHOCTH U MpaBUia PadOTHl B HU3KOTEMIIEPATYPHBIX (DU3UYECKUX SKCIEPUMEHTAX U
B OKCIIEPUMEHTaX C CHJIbHBIMH MarHUTHBIMH MOJISIMH.

yMeThb:
1. DddexTnBHO NCTIONB30BaTh HA MPAKTUKE TEOPETUIECKUE 3HAHUSA: IOHATHS, Pe3yNIbTaThl, TUIIOTE3bI,
3aKOHBI.
2. llpencraBuTh MNaHOpPaMy YHUBEpPCAJIbHBIX METOIOB M 3aKOHOB COBPEMEHHOH  (hm3MKu
KOHJICHCUPOBAaHHOTO COCTOSIHUSI.
3. AGcTparupoBaThCsi OT HECYNIECTBEHHBIX (DAaKTOPOB NMPH MOJCIHPOBAHHM PEATBHBIX (U3NUECKUX
MPOILIECCOB U SIBJIICHUM.
4. Jlenarb 4MCICHHBIE OIICHKHM MacIiTada 0KuaaeMbix 3hHeKToB.
5. Kputnuecku aHanu3upoBaTh pe3yabTaTbl SKCIEPUMEHTOB M (JOPMYIUPOBATH JOITYILCHHS, IeIaeMbIe
B TEOPUH.

BJIA/IeTh:
1. HWudopmarmueid 006 axkTyalbHBIX HaNpaBICHUSIX HCCIEAOBAHUM B OOJIACTH KBAHTOBOW (PH3UKH
KOHJICHCUPOBAaHHOTO COCTOSIHUSI.
2. Teopernueckumu MozpensiMu  (QyHIAMEHTAIbHBIX IIPOLIECCOB M SBICHUH B  (U3HKE
KOHJICHCUPOBAaHHOTO COCTOSIHUSI.
3. Merogamu aHann3a 1 00pabOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.



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

HpOMC)KYTO‘lHaH arrecralusa OLCHUBACTCA Ha OCHOBC HpCHCTaBHCHHOﬁ MMpE3CHTALUU. HpI/IMCp
MpEe3CHTAMK NPUBCICH BO BJIOKCHHU.

Kpurepun oneHnBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH X Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE MPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka OTIMYHO § 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpUAJI, TPAMOTHO U I10
CylIeCTBY H3JIara€t €ro, yMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoo 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, paMOTHO U IO
CYILECTBY M3JaraeT €ro, yMeeT IPUMEHATh MTOJyYeHHbIE 3HaHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

OHGHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIMU OH B OCHOBHOM 3HACT MAarcpuraj, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJTYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWIl, HEIOCTaTOYHO HNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MMOCIIENOBATEIBbHOCTH B U3JIOKECHUU MTPOTPAMMHOIO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpOrpaMMbl, HEOOXOAUMBIE JUIsl JajbHEHIIEero o0y4eHus, 1
MOKET MPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BBIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTeIbHOCTH B H3JIOKEHUH IPOTPAaMMHOIO Marepuania, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHOH mporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBIETBOPUTEIHHO 2 Oajia - BBICTABISICTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | Oail - BBICTABISETCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
coziepKaHusl yd4eOHOW MPOTrpaMMBbl TUCHUILIUHEL, JIOMyCcKaeT rpyOeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHUX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIl 3a4ET IPOBOAUTCS B YCTHOHM OpMe HA OCHOBAaHHHU CACIAHHOHN MPE3eHTAIlH H
AKTHUBHOTO Y4acTHUs B 00CY>KICHUU MPE3CHTALNI JPYyTUuX CTYICHTOB.



Tema 17. Electronic structure and coexistence of

superconductivity with magnetism in RbEuFe4As4

AHaNn3 3KCNEepPUMEHTOB:

Electronic structure and coexistence of superconductivity with
magnetism in RbEuFe4As4, Phys. Rev. B 103, 174517 (2022)
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JanbHUU NOPAAOK NOKaNbHbIX MOMeHTOB B 1144
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EuRbFe4As4 — npeanbHaa ctexuomerpudeckasa nnatpopma
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MarHutHoe ynopaao4vyeHue Eus Eu-1144
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N® 1 30HHaA ctpyKtypa (ARPES/pacuer)

o

ky(1/A)

cemunHap no nutepatype. Cemectp 10



N® 1 30HHaA ctpyKtypa (ARPES/pacuer)

o)
o

0.4

0.2+

0.0+

ky(1/A)
ky(1/A)

-0.2 4

-0.4- -0.4-

PacueTnbl

kz =0 spin up

o [ (N

7

,!.gx >

*d, "0, ®d, "d2z 2%z 2

cemunHap no nutepatype. Cemectp 10



YpoBHM Eu 1 Fe B 30HHOM CTPYKTYpe

STS ARPES PacueTbl

d
i —A
—B
29 BN\ ik |—¢
3 —D
—~20¢t 10
> 3
© S _
1 5t 0,5 = .
> 5’; >
g 5 2
T 1,0} 00525 0 25 50 g &
Bias Voltage (mV),” et ]
/,’ 'E L‘l:'l
05F 2
- - m
0,0 ! '__l_l 1 1
-2 -1 0 1 2
Bias Voltage (V)

10 05 00 05 10
k, (1/A)

cemunHap no amntepatype. Cemectp 10



MynbTunner yposHei Eu?*

ResPES @hv=142eV: Eu 4f

a b 40
40 7 [ | Eu2+
2.1 = 2ok = e o
3 ¥ 30
3 o
8 0 5 0 3
> 20 - ©
T ] S=7/2| §2
c 7] E
2 ] 3]
= g ~—— =
: - 10
0 'I — —r— 7 beillibs <=
2.5 2.0 1.5 S -0.5 0.0 2.5 2.0

Binding Energy (eV)

cemunHap no amntepatype. Cemectp 10

=15 -1.0
Binding Energy (eV)

-0.5

0.0



MarHutHoe ynopago4yeHue us INS
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g 15- © KkF140K b c
o kF16K 20

- e KF1 6K fit < =
5 £ £
S 1.0 £ o0 £
© > >
fee = =
& D 20 =
= c c
o [NN] (RN
@ 0.5 @) o
< h € a0 c
— ASCNSA-mEV '-E -5

£ £

aa] o

0.0

0 2

20 0
Binding Energy (meV)

h © kF6K e f
© kF 40K < <
= 20+ m kF 6K fit > >
= = E
= g > >
2, o o
=, _
P @ a
= & L
E 10- [} L
T D o))
c e £ =
= 0.5+ Agec~8.7meV o 5
£ =
e [a'a]
0.0
-20 0 20
Binding Energy (meV) 0.4 04

0.0
ky(1 /A)

cemunHap no nutepatype. Cemectp 10



CeBepxnposogawan wenb B ARPES
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3aKknuyeHue

» YposHU Eu (A®M) u Fe (CI) pasHeceHbl AaneKo no sHepruu
» Atombl Eu (A®M) u Fe (CI) oTcToAaT Aaneko no z
» MMosTomy amnauTyga napameTpa nopsaaka He “yyscteyer” AOM
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