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YTBEPXJIEHO
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AHHOTANMA
Kypc Bkimodaer JEKIMM aKTHBHO pa0OTAIOMMX CHEIMAIMCTOB 10 Pa3IMYHBIM acrekTaM (U3HKU
KOHJICHCUPOBAaHHOTO COCTOSIHUSI, CBSI3aHHBIM C pa3paboTKaMM YCTPOWCTB M MarepualoB HAHO- W
ONTORIEKTPOHHUKHU. Kax/pIil JIEKTOp TpejyiaraeT ydalmmMcsl Ha BRIOOp HA0Op aKyTaJbHBIX 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 MOCBSLICHBI Pa300py BBHIOpaHHBIX cTareil. Pa3dop mpenmnomaraer aHanm3 OOIICH KOHIECTIIIUH
paboThl, HM3II0KEHHE OCOOCHHOCTEW OKCIEpUMEHTa W ero oOpabOTKH, a TakKe OCHOBHBIX IOJIOKECHUH
MojIeJIel, NCTIONIb3yEeMbIX aBTOpaMH TPH UHTEpIIpeTauu JaHHbIX. [loaroroBka pasbopa TpedyeTr oOparieHus
K JIOTIOJHUTENIBHBIM HCTOYHUKAM, IIPEXJE BCEro IMpeAlecTBYomMM pabotam. BosmoxeH Taroke pazbop
cepuil crarei.

Kypc Bxomut B ceteByto nporpammy MOTU-Ckonrex, TepputopuaibHO 3aHsTHA npoBoasaTcs B Ckoirexe, Ha
aHIMICKOM si3bIke. B cemunapax y4actByioT acnimpanTsl OI1 KHMY.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- O3HaKOMJICHHE C COBPEMEHHBIM COCTOSIHUEM HCCIIEAOBaHUN M pa3pabOTOK B 00JacTH ONTO- H
HAHODJICKTPOHUKH.

33]13‘[1/[ JAUCHUIIINHBI

- MO3HAKOMHTH CTYJICHTOB C OCHOBHBIMH HJICSIMH M TEXHUYECCKMMH PCHICHUSIMU B 3TOH 001acTH, C
MOCTAHOBKOM 3aJad W HCCIICMOBATEIbCKMMHU TMOAXOAaMH K WX permeHusM. [Ipeamonaraercsi, 4To
MPOCIIYIIAB 3TOT KypC, CTYACHTHI CMOTYT YUTATh W MOHUMATh TCKYIOUYI0 HAYYHYIO MIEPHOAUKY B 3TOU
o0Oacry.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyet B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
cdepbl UX MPUMECHEHUS

9Tamnax €ro pcajn3anun

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TEpeBofla W PEeAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.4 CriocoOeH WCMONIb30BaTh COBPEMEHHBIE CpEICTBA

VK-4 CriocoGeH NpUMEHSTh COBPEMEHHBIE MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX ~ TEXHOJOTHH IS
KOMMYHMKATHBHBIE TEXHOJIOTHH, B TOM YUCJIE  |aKaJEMUYECKOro U Npo(ecCHOHANBHOIO B3aUMOAEHCTBYS
Ha MHOCTPaHHOM(BIX) A3bIKE(aX), ISt VK-4.1 Cnocoben BecTn 00MEH JeN0BOM MHpOpManuei B
aKaJIEMHYECKOTO ¥ MPO(ECCUOHATBLHOTO YCTHOH ¥ MHUCbMEHHON (popMax Ha rocyaapCTBEHHOM SI3bIKE
B3aNMOJICHCTBUA Poccuiickoii ®enepauuy U HE MEHEE 4YEM Ha OJHOM
WHOCTPAHHOM SI3bIKE
YK-4.3 Crniocoben MIPEJICTABISATh Pe3yABTATHI
aKaJeMUYeCKod © Tpo(ecCHOHATbHOW ACSITENLHOCTH Ha
Pa3ITUYHBIX HayYHBIX MEpPOIIPUATHSX, BKJTIOYAs

MCKAYHAPOAHBIC




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

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccCHOHANBPHOIO  pPa3BUTHUS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIIEHCTBOBAHUS
COOCTBEHHOM ESTEBHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBAa BBITIONHEHUS JICATENBHOCTH C e€

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

pe3yabTaraMu
OIIK-1.1 SHaer W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 007acTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 0000maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npodecCuoHaTbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHONW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJaMH pElIeHHs], 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 CrnocobeH mNpuMeHATh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PEeIIeHUs IOCTaBICHHOM
3agaudl, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

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

IIK-1 Ciocoben cTaBuTh, (hOPMaIN30BEIBATE U

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
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  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

[IK-2.2 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
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 Tlonumaer npuHOUNBI pPabOTHl HUCIOIB3YEMOTO

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

(MonenupoBaHKUe) C HCIOIb30BAaHMEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAThb:

OCHOBHBIC IOHATHA 110 TCMC JUCHHUIIIINHBI, KIIFOUCBBIC KOJIMYCCTBCHHBIC COOTHOIICHM .

YMETB:

MOJIb30BATHCA PA3BUTHIMU B pAMKAX JUCHUIIIMHBI MECTOAAMU HUCCIICAOBAHUA, PCHIATh 3a/la4u 110 TCMC

IUCIUTUIAHEL.
BJIAJIETD:

MaTEeMaTHYeCKUM M TOHSITHWHBIM afnraparoMm #Hu METOdaMH HCCHGHOBaHHﬁ,

COACPIKAHUC NUCHUILJIMHBI.

COCTaBJIAOIINMMU

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 KBaHTOBas onTuka CBEPXIPOBOIAIINX 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.

- KOTepEHTHBIE CBEpXIIPOBOASAIINE CTPYKTYpPbl HAa OCHOBE CYOMHKpPOHHBIX JIKO3€()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

- peamuzanms J1azepHoro addekra M Ipyrux dIPQPEeKToB KBAHTOBOH ONTHKH C TOMOIIBIO
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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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

Pecypc Canvas (Ckontex), CTYASHTHI MOJy4alOT MHANBUAYaIbHBIA JOCTYIT

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)

CryneHT, M3y4alOLUil AUCUUILUIMHY, AOJDKEH HCIIONb30BAaTh 3HAHUS, MOJIyYEHHBIE B IMPEIBITYLINX
¢u3MuecKuX Kypcax, Ul OCBOCHMS COBPEMEHHBIX BBICOKOTEXHOJIOTHUHBIX HANpaBICHUN (GHU3HUKH,
CBSI3aHHBIX C ONTO- U HAHODJIEKTPOHUKOM.

B pesynbrare uzyueHust AMCLUIUIMHBL CTYIAEHT IOJDKEH 3HATh OCHOBHBIE THUIIBI M3y4aeMbIX YCTPOUCTB,
YMEThb NPUMEHATH MOJlyYeHHbIE 3HAaHUS B CIydyae CaMOCTOATENBbHOM paboThl MO 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.

[lokaszarenem BiaZieHUs MaTepUaoM CIY>)KUT YMEHHE OTBeYaTb Ha BOIIPOCHl B XOI€ M IIOCIE
COOOILICHNA O COAEP)KaHUM Ppa30OpaHHOH CTaThbH, a TAaKXKe 3a/JaBaTh BOIPOCHI KOJUIETaM B XOAE UX
COOOIIEHHH O APYTUX CTAThsIX 110 TEMATHKE Kypca.



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
JIEKTOPY WJIM MPENOJaBaTENI0, BEAYIIEMY CEMUHAPCKUE 3aHATHUSA.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/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

dusrex-KiIacTep akaJIeMUUeCKOi U HayqHOH Kapbepbl (KBaHTOBbIE HAHOCTPYKTYPHI,
MaTepHabl U YCTpOicTBa)

Kypc: 1
KBaJIMpUKALUS: MarucTp

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

Pa3zpadoTunk: B.B. Ps3anoB, 1-p ¢us.-mart. 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 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
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 HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TEpeBofla W PEeAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aNMOAEHCTBHS

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHOH opMax Ha rocylaapcTBEHHOM SI3bIKE
Poccuiickoii ®enepanuu W HE MEHEE YEM HA OJIHOM
HNHOCTPAHHOM SI3bIKE

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJIeMUYeCcKoOll W Mpo(decCHOHATBHON IesITeTbHOCTH 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 3a1a4ui COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  Pa3BUTHS,  ONPENCIsITh U
peann30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CIOCOOBI W CPEJACTBA BBIIIOJIHCHUS JEATEIBHOCTH C €&

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

pe3ynbTaraMu
OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
mpoeCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

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

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M pE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHuKi W (U3UKH U CHOCOOCH HMX MPHMEHSTh IpH
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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CriocobeH BeIOMpATH U (MIIH)

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns




paspabarbiBarh noaxosl K pemeHno TunoBbix |OITK-3.2  CnocobeH ucmonb30BaTh HCCIENOBATEIBCKHE
1 HOBBIX 33724 B 00macTi npoecCHOHaIbHOM |METOABI NPU PELICHWH HOBBIX 3a/1ad, NPUMEHsS 3HAHHS B
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

OrpaHHY4CHMA PA3INIHBIX MCTOIOB PCIICHUSA OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHHBIMHU
METO/IaMH pEIICHUS, TOHUMAET U YYUTHIBACT Ha MPAKTHKE
TPaHULBI TPUMEHUMOCTH TTOTYYaeMbIX PEIICHHMA

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 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

OIIK-4.2 CrnocobeH mnpuMeHSTh 3HaHUS B 00JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX

o pEe3yNbTaToB
TEXHOJIOTUH
OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIIEOBAHUS
OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
KBaTH(UKAMHU, TPOPECCHOHATBHOMY POCTY U |BOCIIPMHUMAS COLIMAJIbHBIE, THUYECKHUE,
PYKOBOZICTBY KOJJIEKTHBOM B cpepe cBoeit KOoH(pecCHOHANbHBIE U KYJABTypHBIC PAa3IUIs
PO eCcCHOHANBHOM AESTENBbHOCTH, TONEPAHTHO |OITK-5.3 CrpemMuTcss K TIOJIy4EHHIO HOBBIX 3HAHU,
BOCIIpUHUMAA COUHUAJIbHBIC, STHUYCCKHUC, HpO(’peCCI/IOHaJIBHOMy U JINYHOCTHOMY POCTY

KOH(eCCHOHAIbHBIE U KyJIbTYPHBIE pa3Indus

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4u, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIBUTAaTh  TUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHNN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC

pe3yabTaThl
[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
TIK-2 CnocoOeH caMOCTOSTEIbLHO WIH B HMCCICNO0BAaHUsI CaMOCTOSTCIbHO HMJIHM B COCTaBE HAy4YyHOI'O
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJUICKTHBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJNTH I1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalHI0 PE3yIbTaTOB
Hay4HbIE UCCIIEIOBAHKS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl nOoCPEeACTBOM

MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPeHINAX

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMu U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (YMCIEHHBIX) PE3yIbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesyabrare u3ydeHus mucuuiuinHbel «O030p MarepuasioB M yCTPOMCTB HAHO- W ONTOAICKTPOHUKH
00yJarouiCs JTOIKEH:

3HATh:
OCHOBHBIC IIOHATHS 110 TEME TUCHUILINHLI, KIIFOUYSBBIC KOJINYCCTBEHHBIC COOTHOIICHHS.

YMeTh:
TIOJIE30BaThCSl Pa3BUTHIMH B paMKaX JUCIUIUIMHBI METOIaMU WCCIEIOBaHUS, pellaTh 3a/1a4d 10 TeMe
JMCILHTUINHBL.




BJIAA€Th:

MaTEeMaTHYeCKUM M TOHSITHWHBIM afraparoMm W METOdaMH PICCJICI[OBZIHPHZ, COCTaBJIAOIIMMU
COACPIKAHUC NUCHUILIINHBI.

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

1. TIposectu pazbdop crareu «Resonance fluorescence of a single artificial atom» (Science 327 (2010)
840).

2. IIposectu pa3dop crarbu «Coherent control of macroscopic quantum states in a single —Cooper-pair
box» (Nature 398 (1999) 786).

3. Ilposectu pa3zbop crarbu «Strong coupling of a single photon to a superconducting qubit using
circuit quantum electrodynamics» (Nature 431 (2004) 162).

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

5. [IpoBectn pazbop cepuu crareil, MOCBSIICHHBIX TH-KOHTAKTaM 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

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:

1. IInanupyetcst 3aka3aTb U3TOTOBJICHHUE SIYEHKU CBEPXIPOBOASIICH MaMsTH B BHIE KOJbIA C OIXHUM
mko3edconoBckuM  mepexogrom B HYPRES Inc mno pazpabGoraHHOMy 3TOH  KOMIaHUEH
4-MertannuueckoMy HHOOMeBoMy mporneccy. Pasmep mepexona 4x4 mkm. [lpu xakux pazmepax Takas
A4yelika CrocoOHa COXPaHNUTh HU(POBOE COCTOSHHUE IS KaKIOTO 3HAUCHHS KPUTHYECKOW IUIOTHOCTH
TOKa?

2. Ilpu kaKkux pa3Mepax CBEPXIPOBOJSAIIEE KOIBLO C OAHUM JK03e()COHOBCKUM MEPEXO0M CHOCOOHO
COXpaHHUTh HU(PPOBOE COCTOSIHUE B BUJIE KBAHTa MAarHUTHOTO IIOTOKA, €CJIM KPUTUUECKUI TOK Iepexona
paBen 40 MxA?

3. JsyxxonraktHeii CKBU/] nmeer kBaaparHyio (GopMy ¢ BHEITHHUM Pa3MepOM CTOPOHBI 50 MKM U
MUPUHON cTOpOHBl 20 MKM. MarHuTHOE MoJie,IEPICHIUKYIIPHOE IJIOCKOCTH 00pasua, 3aJaercs
karymkoil u3 10 ButkoBauamerpoM 10 mM. Paccumrars mepuos 3aBUCHMOCTH KPUTHYECKOTO TOKa OT
TOKa UCTOYHUKA MAarHUTHOTO IOJISI.

4. Yro Takoe PeneeBckoe paccesinue? Kakue MHbIE TUIIBI PacCEsSHUS CYILIECTBYIOT, B YEM UX OTINYMS?

5. KakoBbl OCHOBHBIE TEXHOJIOTHYECKHE ATAIbl U3TOTOBJICHUS KOIUIAHAPHON CTPYKTYPBI C BOJTHOBOAOM?
Kaky!o posib B TEXHOJIOTHYECKOH cXeMe UrpaeT TeHEBOE HallblIIeHHuE?

[IprMepbl KOHTPOJIBHBIX 33JaHUN:

1. TosicHuTe yCTPOMCTBO DKCIIEPUMEHTAILHONW YCTAaHOBKH, ONMUCAHHOE B cTarthe «Implementation of
superconductor/ferromagnet/ superconductor -shifters in superconducting digital and quantum circuits»
(Nature Physics 6 (2010) 593-597). JlaiiTe WHTEpHpETAIMIO TONYYECHHBIX JKCIEPUMEHTAIBLHBIX
3aBUCUMOCTEM.

2. TlosicHuTe MOCTAaHOBKY JKcnepuMeHTa 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.

3. Ilosicaute 0coOEHHOCTH TPOBEACHUS dKCIIEpUMEHTa, o0cyxnaemoro B crarbe «Azbel’-Kaner-like
cyclotron resonance in a two-dimensional electron system» (Phys. Rev. B 96 (2017) 161405). Haiite
MHTEPIIPETAIHIO HAOIIONAeMbIX PE30HAHCOB.

4. TosicHuTe MPUHIIUIT IPOBEACHUS SKCIIEPUMEHTOB, MPUHATHIA B pabore «Observation of Retardation
Effects in the Spectrum of Two-Dimensional Plasmons» (Phys. Rev. Lett. 90 (2003) 156801). [latite
MHTEPIIPETAIMIO PE/ICTABICHHBIX CIICKTPOB.

5. IlosicHATEe TEXHOJIOTHYECKYIO CXEMY, HCIIONIb30BaHHYI0 B pabdore «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 3aBUCHMOCTEH.

Kputepun onennBanus



Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayza) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymur) BbICTaBISETCS CTYIACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Jliss  olleHKM 3HAHWM HWCHOJNB3YIOTCS 3adaHus 1o pa3bopy crareid. [lpm mpoBeneHun
T QepeHIMPOBAHHOTO 3a4eTa 00ydalomeMycsl NpPEAOoCTaBiIsACTCS BpeMms Ha IOATOTOBKY Ha
yCMOTpeHue sk3ameHatopa. Onpoc oOydaronierocs 1o 3agaHuio Ha AuddepeHIMpOBaHHOM 3a4deTe He
JOJKEH MPEBBIIIATh OHOTO ACTPOHOMUYECKOIO Yaca.



