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: O0630p MaTepHaIoB M yCTPOHCTB HAHO- M ONITOIEKTPOHUKHU
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadepa KBAaHTOBBIX HAHOCTPYKTYP, MAaT€PUAJIOB U yCTPOMCTB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

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

[Iporpammy cocraBui: B.B. Ps3anos, 1-p ¢husz.-mat. Hayk, npodeccop

[Iporpamma obcyxieHa Ha 3acejanny Kadepa KBAaHTOBBIX HAHOCTPYKTYP, MarepraioB U yctpoicts 25.03.2025



AHHOTANMA
Kypc Bkmtodaer JIeKIIMM aKTHBHO pPa0OTAINUX CIECIHUATUCTOB IO pPa3jNMYHBIM acreKkraMm (pu3uku
KOHJICHCUPOBAaHHOTO COCTOSIHUS, CBS3aHHBIM C pa3pabOTKaMu YCTPOMCTB W MarepuajoB HaHO- U
ONTORIEKTPOHUKHU. KaXK/IbIil JIGKTOp TpeiaraeT yJamuMcs Ha BRIOOpP HabOp aKyTalbHBIX U KIACCUYECKUX
MyONIMKAMil 10 TeMaTHWKe JICKIMH, Kak IPaBWIO, dKCIepUMEHTa bHbIX. CTyIeHThl BhIOMparoT Hambolee
ONTU3KYIO WM MHTEPECHYIO UM TEMAaTHKY M OJIHY CTAThIO 110 3TOI TeMaTukKe U3 MPEIOKEHHOTO Habopa.

CemuHapbl TOCBSIICHBI pa30opy BBIOpaHHBIX crareil. Pa3bop mpenmonaraer aHamm3 oOmIeH KOHIEMIMA
paboThl, M3NMOXKEHUE OCOOCHHOCTEW JKCIIEPUMEHTa M ero oOpabOTKH, a TaKKe OCHOBHBIX IOJIOXKCHUN
MojIeJel, UCTIONIb3yeMbIX aBTOPaMU IPH MHTEPIpETalnu JaHHBIX. [lonroroBka paszdopa Tpedyer oOpameHus
K JIOTIOJHUTENIBHBIM HCTOYHHKAM, MPEXIe BCEro HpeAlIecTBYIOINM paboraM. Bo3moxken Takxe pa3dop
cepuil crarei.

Kypc Bxoaut B cereByro nporpammy MO TU-Crontex, TeppUTOpUANBbHO 3aHATHS poBoasTcsa B CkonTexe, Ha
aHIMICKOM si3bIke. B cemunapax y4actByioT acnimpanTsl OI1 KHMY.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- O3HaKOMJICHHE C COBPEMEHHBIM COCTOSHHEM HCCIEIOBaHMH M pa3paboTOK B 0OMAcTH ONTO- H
HAHODJICKTPOHUKH.

33]13‘[1/[ JAUCHUIIINHBI

[To3HaKOMHTE CTYJIEHTOB C OCHOBHBIMH HJCSIMH W TEXHUYCCKUMHU PEHICHUSMH B 3TOH 00JacTH, C
MIOCTAaHOBKOM 3a]1a4 ¥ MCCIIEA0BATENbCKUMHU MOAXOAAMH K UX PEIICHHUSIM.

[Ipennonaraercsd, 4ro HpoCiyllaB 3TOT KypeC, CTYAEHTbl CMOTIYT YMTaTb M IIOHUMAaTh TEKYIOLLYIO
HAy4HYIO IEPHOIUKY B 3TON 00JacTH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

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

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
cdepbl UX IPUMEHEHUS

JTamnax ero peajn3anuu
P VK-2.4 Ilpeacrapnsier myOIMYHO PE3yJabTaThl MPOEKTa (UK

OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

VYK-4.4 CrnocobeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
KOMMYHHUKATHBHBIE TEXHOJIOTHH, B TOM YUC/Ie€  |aKaAEMHYECKOro U Npo(heCCHOHAIBHOIO B3aUMOICHCTBHS
Ha HHOCTPAaHHOM(bIX) s3bIKe(ax), AJIs VK-4.1 Crniocoben Bect 0OMeH 1enoBoi MH(pOpMalmeil B
aKaJIeMHYECKOr0 ¥ IPO(eCcCHOHAIBHOTO YCTHOU U MUCBMEHHOHM (hOpMax Ha TOCYAAPCTBEHHOM SI3BIKE
B3aUMOJCICTBUS Poccuiickoii ®Penepanum M HE MEHEe YE€M Ha OJHOM
HHOCTPaHHOM S3bIKE
YK-4.3 Criocoben NPEACTaBIATh Pe3yNbTaTh
aKaJIeMUYeCKO W TPOo(eCCHOHANBHON JEATEIbHOCTH Ha
pa3IMYHBIX Hay4HBIX MEPOIPUATHUSX, BKJIIOYAs

MEXIyHapOIHbIE




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 CriocoOeH 1 roTOB K MOBBIIIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJUICKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

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

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

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

IIK-1 Ciocoben cTaBuTh, (hOPMaIN30BEIBATE U

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIEHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

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

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAIOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCJICAOBAHUS CAaMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (IpruOOpaMH U yCTaHOBKaMH,

CIICHHUAJIM3UPOBAHHBIMU ITAKETAMU ITPUKIIAAHBIX

MporpaMm) B U30paHHON MTPEIMETHOM 00IacTH

IMK-3.1 TloHumaeT NpPUHIUIBI pPabOTHI HCIOIHE3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben MIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHUe) ¢ MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAThb:

- OCHOBHBIC IIOHATHA I10 TEMC NUCIHHUIIIIMHBI, KIITFOUYCBBIC KOJITMYCCTBCHHBIC COOTHOILICHMA.

YMETB:

- I[IOJIB30BATHCA PA3BUTBIMU B PaMKaX JUCHUINIMHBI MCTOAAMU UCCICAOBAHUA, PCLIATh 3aa4H 110 TCMC

IUCIUTUIAHEL.
BJIAJIETD:

- MaTreMaTH4YeCKUM W MOHATHUHBIM arnmaparoMm u METoAaMu PICCJIGI[OBZIHPIIZ, COCTaBJIAIOIINMHU

COACPIKAHUC NUCHUILJIMHBI.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 CBepXxIpoBosILasi CHMHTPOHUKA. 5 5 5
2 TeparepiioBsle yCTpOICTBA. 5 5 5
3 VYerpoiicTBa 3JEKTPOHMKH Ha OCHOBE 5 5 5
CBEPXIIPOBOASAIINX MaT€PUAIIOB.
4 CBepXITpoBosIIINEe KyOUTHI. 5 5 5
5 KBaHTOBass onTHKa CBEPXIPOBOSIINX 5 5 5
KyOHUTOB.
6 OnHOAIEKTPOHHBIC YCTPOICTRA. 5 5 5
Hroro yacos 30 30 30
[ToaroTroBka K sK3aMeHy 0 yac.




OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. CepxmnpoBosias CHUHTPOHHUKA.

- OCHOBHbIE COOTHOIICHUSI, 3aJI0KCHHBIE B OCHOBY (DYHKIIMOHUPOBAHUS YCTPOUCTB CIUHTPOHHUKH

- 0COOEHHOCTH CBEPXITPOBOAALICH CIIMHTPOHUKHI

- IpUMeEpPBI peaau3aly yCTPONUCTB
- Ba)KHEHIIME TEXHOIOTUN YCTPOUCTB

2. TepareplioBbIe yCTPOHCTBA.

- 0COOEHHOCTH TeparepIioBOro M3Iy4eHUs

- reHepanus T€parcpuoBOro U3J1y4CHus,0CHOBHBIC TUIIBI UCTOYHHUKOB

- IETEKTOPbI TEPArepLOBOIO U3JyUCHUS
- T€pareploBble CEHCOPHI

3. YcrpolicTBa 37€KTPOHUKH HAa OCHOBE CBEPXIIPOBOISIINX MAaTEPHAJIOB.

- FETEPOCTPYKTYPhl HA OCHOBE HOPMaJIbHBIX U CBEPXIIPOBOAIINX METAJIIOB

- TETEePOCTPYKTYpPhI HAa OCHOBE (DepPPOMATHUTHBIX M CBEPXIIPOBOASIINX METAIIOB

- BaYKHEHIIME TEXHOJIOIMH CO3/1aHUsI HAHOPA3MEPHBIX T€TEPOCTPYKTYP

- IPUHIIMIIBI U aJITOPUTMBI CBEPXIPOBOASIICH TUGPOBOI OJHOKBAHTOBOH IMEKTPOHUKH

- IpUMeEPBI peaau3aluy yCTPONUCTB

4. CBepXIIpoBOJISIIHE KyOUTHI.

- KOTEpEHTHBIC CBEPXIPOBOIAIINE CTPYKTYpPbl Ha OCHOBE CYOMHKPOHHBIX JK03e€()COHOBCKHX

nepexoa0B

- TUIIBI CBCPXIIPOBOAAIINX KY6I/ITOB

- MCTOJbI MUKPOBOJIHOBOTO MAHUITYJIMPOBAHUA KBAHTOBBIMU COCTOSAHUAMU KY6I/ITOB

- BpECMCHA KOICPCHTHOCTHU KY6I/ITOB, OCHOBHBIC UCTOYHUKH JCKOTCPCHTHOCTHU

- ACTCKTUPOBAHHUC Z[e(beKTHBIX 3apsAA0BBIX IBYX-YPOBHCBLIX CUCTCM

5. KBanTOBas onTHKa CBEPXIPOBOASIINX KyOUTOB.

- CBCpXHpOBO,Z[FIIIII/Iﬁ KY6I/IT Kaxk I/ICKYCCTBCHHBIﬁ aToOM

- CIICKTP CBCPXIIPOBOAAIICTO KY6I/ITa, AHTapMOHHN3M

- peamuzanusi JsazepHoro dddekra u apyrux d¢(GexkToB KBAHTOBOH ONTHKHA C TIOMOIIBIO
CBEPXMPOBOSAIINX KyOUTOB (MCKYCCTBEHHBIX aTOMOB)

- pe3oHaHCHas (UIF0OPECIEHINS Ha NCKYCCTBEHHOM aTOME — CBEPXIIPOBOJIAIEM KyOuTe

6. OQHO2IEKTPOHHBIE YCTPOHCTBRA.

- SIBTICHHUE KYJIOHOBCKOU OJIOKAJIbI

- OJTHOYJIEKTPOHHBIN OOKC ¥ OJTHOIEKTPOHHBIN TPAH3UCTOP

- SIBJIGHUSI B CBEPXITPOBOASAIINX TYHHEJIBHBIX KOHTAKTaX C OOJIBIION KyJIOHOBCKOM SHEpruei

- OJIOXOBCKHE OCIWIIISIMH U CTaHJapT TOKa Ha CBEPXIPOBOJISAIINX TYHHEIBHBIX MIEpeXxo/iax

5. Onucanue MaTepHaJIbHO-TeXHH‘leCKOﬁ 633]:1, HEe00X0TUMOM 115l OCylI€CTBJICHUSA 06pa30BaTeJ’le0F0

npouecca 1no JUCHUILInHE (MOIYJII0)




VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
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https://mipt.ru/education/chairs/kvantovye-nanostruktury-materialy-i-ustroystva/obrazovanie/obzor-mat
erialov-i-ustroystv-nano-i-optoelektroniki.php

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOIO0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[TpencraBnenue MaTepuaia Ha JOCKE W/WIIK IPH MIOMOLIM MeauanpoekTopa. Pa36op coBpeMeHHBIX
MyOJIMKALMI 110 TeMe TUCIUILIMHBI, HHAUBUyadbHO. Be1Oop craThu 11 pa3dopa KakIpIM CTYJCHTOM
MPOMU3BOAUTCS U3 CIIMCKA MPEATIOKEHHbBIX cTaTel, ocTynHbIX B Canvas.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4alOLUil AUCUUILIUHY, JOJDKCH HCIOJIb30BaTh 3HAHMS, MOJYyYEHHBIE B HPEABLAYIIMX
¢bu3MUeCKUX Kypcax, IJIi OCBOCHHUS COBPEMEHHBIX BBICOKOTEXHOJOTMYHBIX HANpaBICHUN (HU3HUKH,
CBSI3aHHBIX C ONTO- U HAHODJIEKTPOHUKOM.

B pesynbrare uzyueHus AUCLUILIMHBL CTYIEHT JOJKEH 3HAaTh OCHOBHBIE TUIIBI U3y4aeMBbIX YCTPOUCTB,
YMETb NPUMEHATH IOJyYCHHBIE 3HAHUS B Clydae CaMOCTOSTENbHOW paboThl 1O pa3padoTke u
CO3/IaHHI0 KOHKPETHBIX YCTPOMCTB HAHO- UM ONTO3JIEKTPOHUKH.

VYenemHoe ocBoeHHE Kypca TpeOyeT TBOPUYECKOH CaMOCTOSTENbHOM pabOThl CTyACHTA IO aHaJIHU3y
NPeATIOKEHHON [T pa3dopa CTaThbM (Kak MPaBHUIIO, SKCHEPUMEHTAIBHON) U M3JIOKEHHS COACPIKaHMS
3TOM CTaThbU HA CEMHHAPE.

Ilokazarenem BIaZEHUs MaTepUaOM CIIY>)KUT yMEHUE OTBEYaTb Ha BONPOCHI B XOA€ U IIOCIE
COOOLICHNU O COAEp)KaHUM pa300paHHOM CTaTbH, @ TAKXKeE 3a/aBaTb BONPOCHI KOJUIEraM B XOle HX
COOOIIEHHH O APYTUX CTAThsIX 110 TEMATHKE Kypca.



BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAIUAMH K
JIEKTOPY WJIM MPENOJaBaTENI0, BEAYIIEMY CEMUHAPCKUE 3aHATHUSA.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



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
kageapa KBAaHTOBBIX HAHOCTPYKTYP, MaTEpHAIIOB H yCTPOUCTB
Kypc: 1

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

Pa3paborunk: B.B. Ps3anos, 1-p ¢huz.-mat. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

VYK-2.4 Ilpeacrapnsier myOIMYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(DEpeHIUsIX,
ceMUHapax | T.II.

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

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, MHUChMEHHOTO TIEPEeBOJa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aNMOAEHCTBHS

VYK-4.1 CnocoGen Bectu 0OMEH /eJI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanii M HE MEHEE YEM Ha OIJHOM
HNHOCTPAHHOM SI3bIKE

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKOM M Mpo(eCcCHOHANBHON AEATEIbHOCTH Ha
pa3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIC

YK-6 CriocobeH onpeiessITh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  pa3BUTHS,  ONPENeNiaTh |
peann30BBIBATH MIPUOPUTETHI COBEPIIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JI€STE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEIHHOCTH C e

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4YHBIX 3HAHUH B 00sacTn
(hu3HMKO-MaTeMaTHIECKUX HAyK

pe3ynbTaraMu
OIIK-1.1 3HaeT ©W  cOocoOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTalbHbIC

HAy4YHbIC 3HAHUS B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT M PEe3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuk W (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHnn 3a1a4 NpoQeccuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CriocobeH BeIOMpATH U (MIIH)

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




pa3pabaThIBaTh MOAXO/IbI K PEIIEHHIO THIIOBBIX
1 HOBBIX 3a7ia4 B 00acTu npodeccrnoHanbHON
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTrpaHUYEHUS Pa3IMYHBIX METOJOB PEIICHHS

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CpaHUIbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCO0
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIIICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJIESKTHBOM B chepe cBoeit
podeCcCHOHAILHOM NI TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

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

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,
po(eCCUOHATBHOMY M IMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTDH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMu U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yIbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydeHus QucHUIUIMHBL «OO030p MaTepHajoB M YCTPOMCTB HAHO- U ONTORIEKTPOHHUKID

00yJarouiCs JTOIKEH:

3HAThb:

- OCHOBHBIC IIOHATHA I10 TEMC NUCHHUITIIIMHBI, KIITFOUCBBIC KOJITMYCCTBCHHBIC COOTHOILICHMA.

yMeTh:

- I[IOJIB30BATbCA PA3BUTBIMU B PaAMKaX JUCHUINIMHBI MCTOAAMU UCCICAOBAHUA, PCUIATh 3aa4H 110 TCMC

IUCIUTUIAHEL.




BJIAA€Th:

- MaTreMaTH4YeCKUM W MOHATHUHBIM amnmaparoMm U METOAaMu HCCHBHOBaHHﬁ, COCTaBJIAIOIINMHU
COACPIKAHUC NUCHUILIINHBI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. IIposectu pazbop crathu «Resonance fluorescence of a single artificial atom» (Science 327 (2010)
840).

2. Tlposectu pa3bdop crarbu «Coherent control of macroscopic quantum states in a single —Cooper-pair
box» (Nature 398 (1999) 786).

3. Ilposectu pa3bop crateu «Strong coupling of a single photon to a superconducting qubit using
circuit quantum electrodynamics» (Nature 431 (2004) 162).

4. Tlpoeectu pa3bop crateu «Andreev bound states andtheir signatures» (Phys. Trans. Royal Soc. A
376 (2018) 20180140).

5. [IpoBectn pazbop cepuu cTareil, MOCBSAIICHHBIX MU-KOHTAaKTaM Ha OCHOBE CTPYKTYp

CBEpXNpPOBOAHUK/ peppomarHeTuk/cBepxipoBogauk (Phys. Rev. Lett. 86 (2001) 2427; J. Low Temp.
Phys. 136 (2004) 385; Phys. Rev. Lett. 96 (2006) 197003).

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. [Inanupyercs 3aka3aTb U3TOTOBJICHHE SYEHKH CBEPXIIPOBOISAIICH MaMSITH B BHAE KOJbIA C OIXHUM
mko3edconoBckuM  mepexogrom B HYPRES Inc 1o paspabGoraHHOoMy 3TOM  KOMIaHUEH
4-MertanmnuueckoMy HHoOMeBOMY mponeccy. Pazmep mepexona 4x4 mkm. [lpu xakux pazmepax Taxas
A4yelika CIocoOHa COXpaHNUTh LU(PPOBOE COCTOSTHHUE AJIS KaXKAOTO 3HAYCHUS KPUTHUUECKOH IJIOTHOCTH
TOKa?

2. Ilpu KakuxX pa3Mepax CBEPXIPOBOJAIIEE KOJIBIO ¢ OMHUM DKO3E(COHOBCKHM MEPEXOAOM CIIOCOOHO
COXpaHHUTbh HU(PPOBOE COCTOSHUE B BUI€ KBAHTA MATHUTHOTO TIOTOKA, €CJIM KPUTUUECKHM TOK IIEepexoaa
paBen 40 MxA?

3. IIsyxkonraktueiii CKBU/] umeer kBagpaTtHyto GopMy ¢ BHEIIHUM pa3MepoM CTOPOHBI 50 MKM U
mMUpUHON cTOopoHBl 20 MKM. MarHuTHOe MoJe,NepleHIUKyYIIIpHOe IUIOCKOCTH o0pasia, 3agaercs
karymkoil u3 10 ButkoBauamerpoM 10 Mmm. Paccumrars mepmoj 3aBUCHMOCTH KPUTHYECKOTO TOKA OT
TOKa UCTOYHUKA MAarHUTHOTO IOJISI.

4. Yro Takoe PeneeBckoe paccesinue? Kakue uHbIE TUIIBI PacCesSHUS CYILIECTBYIOT, B YEM UX OTINYMS?

5. KakoBbI OCHOBHBIE TEXHOJIOTUYECKUE ITAIbl U3TOTOBJICHUS KOIIAHAPHOW CTPYKTYPBI C BOJIHOBOJOM?
Kakyto posb B TEXHOJIOTHUECKOH CXeMe UTPpaeT TeHEeBOE HalbuleHHE?

6. TlosicHuTe yCTPOWCTBO IKCIIEPUMEHTAIBHON yCTaHOBKH, ONMHCaHHOE B cTarbe «Implementation of
superconductor/ferromagnet/ superconductor -shifters in superconducting digital and quantum circuits»
(Nature Physics 6 (2010) 593-597). JlaiiTe WHTEpHpETAIMIO IMONYyYEHHBIX SKCIECPUMEHTAIBLHBIX
3aBUCUMOCTEM.

7. TlosicHuTe TMOCTaHOBKY JKcrlepuMeHTa B pabore «Switching a spin valve back and forth by
current-induced domain wall motion» (Appl. Phys. Lett. 83 (2003) 509). [aiitre uHTEprpeTannio
COOTBETCTBYIOIINX IKCIIEPUMEHTAIBHBIX 3aBUCHMOCTEH.

8. IlosicHuTe 0COOEHHOCTH MPOBENEHUS dKCIEpUMEHTa, obcyxaaemoro B cratbe «Azbel’-Kaner-like
cyclotron resonance in a two-dimensional electron system» (Phys. Rev. B 96 (2017) 161405). Jlaiite
HWHTEPIPETALNIO HAOIIOAEMBIX PE30HAHCOB.

9. IMosicHuTe MPUHIIMT TTPOBEACHUS SKCIICPUMEHTOB, IPUHSATHIN B padoTe «Observation of Retardation
Effects in the Spectrum of Two-Dimensional Plasmonsy» (Phys. Rev. Lett. 90 (2003) 156801). Haiite
MHTEPIIPETALMIO PE/ICTABICHHBIX CIICKTPOB.

10. ITosicHuTe TEXHOIOTUYECKYIO CXEMY, UCIIOJIb30BaHHYIO B padore «Fabrication and measurements of
hybrid Nb/Al Josephson junctions and flux qubits with m-shifters» (Supercond. Sci. Technol. 28 (2015)
025009). laiiTe MHTEPIIPETALMIO IPEACTABICHHBIX B TOH padoTe 3KCIIEPUMEHTAIBHBIX 3aBUCMOCTEH.

[Ipumepsl OuIETOB:

burer 1.



1. JIsyxkonrakrueiii CKBU/] umeer kBagparHyo ¢opMy ¢ BHEIIHUM pa3MepoM CTOPOHBI 50 MKM U
mMHUpUHON cTOopoHBl 20 MKM. MarHuTHOe MoJe,NepleHIUKyYIIpHOe IUIOCKOCTH o0pasiua, 3agaercs
karymkoil u3 10 ButkoBauamerpoM 10 Mm. Paccunrars mepmoj 3aBUCHMOCTH KPUTHYECKOTO TOKA OT
TOKa UCTOYHUKA MAarHUTHOTO IOJISI.

2. YUro Takoe PeneeBckoe paCCGfIHI/Ie? Kakue uHBIC THIIBI paccesanus CyneCTBYOT, B UCM UX OTIIHYHS?

burer 2.

1. IlmanupyeTcs 3aka3aTb U3TOTOBICHHUE STYEWKU CBEPXIIPOBOASAIICH MaMATH B BUAE KOJIbIA C OJHUM
mxo3edconoBckuM  mepexogom B HYPRES Inc mno paspabGoraHHOoMy 3TOH  KOMIaHUEH
4-MertannuueckoMy HHoOMeBoMy mponeccy. Pazmep mepexona 4x4 mkm. [lpu xakux pazmepax Taxas
A4yeliKka CIocoOHa COXpaHNUTh LU(PPOBOE COCTOSTHHUE IS KaXKAOTO 3HAYCHUS KPUTHUUECKOH IJIOTHOCTH
TOKa?

2. Ilpu KakuxX pa3Mepax CBEPXIPOBOJAIIEE KOJIBIO C OMHUM HKO3€(COHOBCKHM MEPEXOAOM CIIOCOOHO
COXpaHHUTh HU(PPOBOE COCTOSHUE B BUI€ KBAHTA MATHUTHOTO TIOTOKA, €CJIM KPUTUUECKHM TOK Iepexoaa
paBen 40 MxA?

Kpurepun oneHnBanus
Onenka "ommuno" (10 Gamos) BBICTABIISIETCSI  CTY/IEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNporpaMMbl AMCHUIUIMHBI, TMPOSBISIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka "ormnmumuno" (8 0ayioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE O0OOCHOBAHHUE MPUHSATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.
Onenka "xopomo" (7 0anoB) BBICTABIISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Onenka "xopomio" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOMyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka "xopomo" (5 OamioB) BBICTABISIETCS CTYAEHTY, €CIM OH B OCHOBHOM 3HaeT Marepual,
IPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMeeT HMPUMEHATh MOJY4YECHHbIC 3HAHUs Ha IMPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
Onenka "ynosneTBopuTedbHO" (4 Oana) BBICTABISICTCA CTYICHTY, IIOKa3aBIIEMY (parMeHTapHBIMH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOMJI OCHOBHBIE pa3zieibl yueOHOW HmporpamMMbl, HEOOXOJUMBIE IS JalbHEHIIero ooyueHus, 1
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBnerBoputensHO" (3 Oajuia) BBICTABISETCS CTYACHTY, [TOKa3aBIIeMy (parMEeHTapHBI,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHWM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH MporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
Onenka "HeynoBieTBOpUTENbHO" (2 Oamia) BBICTABIISICTCS CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeynoBierBoputenbHO" (1 6amn) BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JIng  OLEHKM 3HaHWH WCHOJB3YIOTCA 3aJaHus 1o pa3dopy crared. [lpm mnpoBeneHun
TG QPepeHIIMPOBAHHOTO 3a4yeTa o0ydaronieMycsl TPEIOCTaBIsSETCS BpeMs Ha IOATOTOBKY Ha
yCMOTpeHue dk3ameHatopa. Onpoc oOydaronierocs 1o 3aganuio Ha AuddepeHIMpOBaHHOM 3a4eTe He
JOJDKEH TIPEBBIIIATh OHOTO ACTPOHOMHUYECKOTO Yaca.



