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HAHOJIEKTPOHHKH, KBAHTOBBIX yCTPOHCTB
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I. HOPMATHUBHBIE TOKYMEHTbBI JJIS1 PASPABOTKU

HacTosimiass ocHOBHas TpodeccroHanbHas 00pa3oBareibHas IporpamMma
BpICIIEr0 00pa3oBaHMsi — TMporpaMMa IIOATOTOBKHM HAy4YHbIX M  Hay4dHO-
[IelarOTHYEeCKUX KaJpOB B acIUpaHType (Hajee — MporpamMMa aclupaHTyphl) IO
cnenuanpHocTH 22,2 DIEKTpOHHas ~ KOMIIOHeHTHas  0aza  MHKpo- U
HAHOJJIEKTPOHUKH, KBAHTOBBIX YCTPOMCTB.

HopMmaTuBHO-TIpaBoByI0 0a3y pa3pabOTKM MpOrpamMMbl —aclMpaHTypbl B
®I'BOY BO «HaumonaneHeli uccaemoBatelbekuil yHuBepeuter «MOW» (namee —
MDH) cocTaBiAOT:

o MejepanbHbli 3akoH Poccuiickoit ®enepauuu ot 29.12.2012 r. N 273-03 «006
o6pazoBanuu B Poccuiickoit Penepanun» (C M3MEHEHUSAMH K IOTIOIHEHUSIMHT);

e desepanbHble TOCYJapCTBeHHbIE TpeOOBaHHSA K  CTPYKTYpe IPOrpamm
MOATOTOBKM HAY4YHBIX M HAy4YHO-NIEJArorMYecKHX KaJpoB B  acCMUPaHType
(a'bIOHKTYpE), YCJIOBHSAM HX peaju3alid, CPOKaM OCBOSHHUS JTHX INPOrpamM C
y4eToM pasiMuHblX (GopM  oOydeHus, 0Opa3soBaTelbHbIX  TEXHOJOTHH U
0COOEHHOCTEH OTNENBbHBIX KaTeropvil acmupaHToB (aIBIOHKTOB), (YTBEPXKIECHBI

nprKa3oM MHHICTepCTBa HAYKH U BbIciiero oopazosanus PO or 20 oxtsibps 2021 .
N 951);

e [lonokeHHe O MOOArOTOBKE HAYYHBIX H HAYYHO-TIICHAIrOrMYCCKHX KaapoB B

acripaHType (aJbroHKType) (yTBepikaeHo rnocraHosienueM [IpasurenscTsa PO or
30 Hos6pst 2021 1. N 2122);

o IlonokeHue 0 MpUCYXkAeHUH yueHsIx creneHert B ®I'EOY BO «HUY «M3OWy;

e HomeHKnaTypa Hay4YHBIX CIELMATBHOCTEM, 10 KOTOPBIM IPUCYKAAKTCS yICHBIC
creneHu (yTBepxIeHa mpukazoM MUHHCTePCTBA HAYKU M BBICILIETO obpazoBanus PO
or 24 ¢espains 2021 r. N 118);

e Ilacmopr Hay4HOH crHenuanbHOCTH 2.2.2 DJEKTPOHHAs KOMIIOHCHTHAS 6aza
MHKpPO- ¥ HAHOOJIEKTPOHHKH, KBAaHTOBBIX YCTPOHCTB (yrBepkaeH Briciiei
aTTecTallMOHHON KoMuccHel mpu MunoGpHayku Poccun);

o TlopsjoK MpPHUKPEIUIEHUs JIMIL JJd Cla4d KaHJMIAaTCKUX OK3aMCHOB, CHauH
KaHAMIaTCKUX DK3aMEHOB M UX IMepedeHb (YTBEPKICH IPUKa30M Munob6pHayku PO
ot 28 mapra 2014 r. N 247);

e [Ilpukas Munsapasconpassutus P® or 11 sHBaps 2011 r. Nelu «O6
yTBepxKIeHHH ~ ENMHOTO  KBaNIM(UKAlMOHHOTO  CHPaBOYHHKA TOJDKHOCTEH
PYKOBOZHTEJIEH ¥ CHECIUATHCTOB BBICIIETO NPO(YECCHOHATBHOTO U JOTOTHATENLHOTO
npoQeCcCHOHAIBHOr0 00pa30BaHUA;

e VYcras MOUY;
e JloxanbHble akTel MOU.

II. XAPAKTEPUCTUKA HATIPABJIEHWA IO OTOBKH

2.1. O6yueHue 1o MporpaMme aclupaHTyphbl OCYIIECTBIACTCS B ouHOH (opme
oOy4eHusl.




O6BeM IporpaMMbl acTIMPaHTypsl cocTaBiseT 240 3a4eTHBIX eIMHHUIL (Janee —
3.e.), BHE 3aBHCHMOCTH OT (OpMBI OOydUeHHs, NPUMEHAEMBIX O00Opa30BaTEbHBIX
TEXHOJIOTHH, pealM3alldy IPOrpaMMbl aCIMPaHTYpPBl C HCIOIb30BAHMEM CETEBOU
(GOpMBI, peayn3allii MPOrpaMMbl aCIMPAHTYPhl N0 MHAWBHIyaIbHOMY YyueOHOMY
IJIaHy, B TOM 4UCIIe IPU YCKOPEHHOM O0yUeHHUH.

2.2. Cpok moiy4deHHs 00pa3oBaHMs 10 NPOrPaMMe acCMUPAHTYPbI, BKIIOYAS
KAHMKYJIBI, MPEIOCTaBiseMble IIOCIe MNPOXOXKIEHUs HTOrOBOHM aTTecTallid, BHE
3aBHCHMOCTH OT IPMMEHSIEMBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, COCTABIIET 4 rofa.

OG6BeM IPOrpaMMbl ACITHPAHTYPBI, Pealn3yeMbli 3a OMH y4eOHBIA rojl, COCTaBIIseT
60 3.e.

2.3. lpn peanu3aluy INPOTPaMMBbl  ACIMPAHTYPhl MOTYT I[PHUMEHATHCH
TEXHOJIOTUH DJIEKTPOHHOTO M AUCTAHIIMOHHOTO 00y4eHHs.

[lpu oOydyeHHH JHMI C OrPaHMYEHHBIMH BO3MOXXHOCTSAMH  3/I0pOBBA
3IeKTPOHHOE O0y4YeHHe W NUCTAHIMOHHBIE 00pa3oBaTe/bHbIE TEXHOIOTHU JIOJIKHBI
TIpeaycMaTpUBaTh BO3MOXXHOCTB IIpHeMa — Nepeavi MH(OpMaliy B JOCTYITHBIX 1A
HUX Gopmax.

2.4. Peanu3aiys IporpaMMbl aclIUPaHTYpbl BO3MOXHA C KCIOJIb30BAaHHEM
ceTeBOi GOPMEL.

2.5. OGpasoBarenpHasi  JESITENBHOCTH [0 TporpaMMme  aclHpaHTyphI
OCYIIECTB/ISETCS] HA PYCCKOM S3BIKE.

2.6. TIporpamMma acmUpaHTYpbl BKIIOYaeT B cebs HaydHbId KOMIIOHEHT,
o0pa3oBaTe/IbHBINA KOMIIOHEHT, & TAK)Ke HTOTOBYIO aTTECTaLUIO.

I1I. XAPAKTEPUCTUKA TIPOOECCUOHAJILHOU JESTEJIBHOCTU
BBIITYCKHUKOB, OCBOMBIIUX TTPOT'PAMMY ACITUPAHTYPbI

3.1. O6nacTh MpoecCHOHANBHON JEATENIBHOCTH BBIITYCKHHUKOB, OCBOMBIIHIX
nporpaMMmy aclUpaHTYpbl, BKIOYaeT: TEOPETHYECKOE U IKCIEPUMCHTAIBHOS
HCCJIEIOBaHuE, MaTeMaTH4YEeCKOe U KOMITBIOTEPHOE MOJIeJIMPOBaHMUE,
TIPOEKTUPOBAHKE, KOHCTPYHPOBAHUE, UCIIONb30BaHUE H SKCILTyaTallU0 MaTepHaios,
KOMITOHEHTOB, 3JIEKTPOHHBIX IIPHOOPOB, YCTPOMCTB, YyCTaHOBOK BaKyyMHOH,
[IA3MEHHOH,  TBEPAOTENbHOW, MHMKPOBOJIHOBOH, OINITHYECKOM, MHKpPO- U
HAHOYJIEKTPOHUKH Pa3MHYHOro (PyHKIMOHAJIBHOTO Ha3HAYCHMS (B COOTBETCTBUH C
HANpaBJIEeHHOCTBIO MOATOTOBKH);

UCC/IEIOBaHMs W Pa3paboTKy, HaIpaBlICHHbIE HAa CO3AaHUE H obecnieueHue
(QYHKIMOHUPOBAHUS ~ YCTPOHCTB, CHCTEM U  KOMIUIEKCOB, OCHOBaHHBIX Ha
MCIIONB30BAHUM DJIEKTPOMATHUTHBIX KojeOaHMi W BOJNH M TPEAHA3HAYEHHBIX s
nepefadM, npheMa ¥ 00pabOTKM HMH(OpMAlUH, MONY4eHHs uHbopMauuu 00
OKpYyIKarollel cpelie, MPUPOIHBIX U TEXHUIECKUX 00BbEKTax, a TAK)KEe BO3ACUCTBHS Ha
NPUPOIHBIE WK TEXHUYECKHE OOBEKTEI € LIeJIbI0 U3SMEHEHHUS UX CBOMCTB;

COBOKYITHOCTb TEXHOJIOTUH, CpPElCTB, CIOCOO0B U METOJOB YeJIOBEYECKOM
NesTeIbHOCTH, HAIIPaBJIEHHBIX Ha CO3JaHKe YCIOBHUH JUIA obmeHa uH(popmanuen Ha
PacCTOSHUU 110 TPOBOAHOH, pPaawo, ONTHYECKOIl cucreMaM, ee o0O0paloTKU H
XpaHEeHHUs, a TaKk)Ke CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCLHUIIINH.




3.2. OObekrtamMy MPOoGecCHOHANBHONW IESTEJIbHOCTH BBIITYCKHHUKOB, OCBOHBIIHX
IPOrpaMMy acCIUPAHTYphl, SBJISIOTCA: MaTepHallbl, KOMIIOHEHTHI, 3JIEKTPOHHEIE
puOOpkI, YCTPOHCTBA, YCTAHOBKH, METO/bl MX MCCIICOBAHUA, MPOESKTUPOBAHUS H
KOHCTPYMPOBaHHUs, TEXHOJIOTUYECKHUE TIPOLIECChl IPOU3BOJCTBA, AHATHOCTHYECKOE U
TEXHOJIOTHYECKOoe 000py10BaHKMe, MaTeMaTHYEeCKHUEe MOJENH, aJITOPUTMBI pelleHHs
TUTIOBBIX 3a/lady, COBPEMEHHOE IpOorpaMMHOE M HMH(OPMallHOHHOE obecrevYeHue
IPOLIECCOB  MOJCIUPOBAHUA U IMPOCKTUPOBAHUS  U3JEIUH  DJICKTPOHUKU U
HaHOBJIEKTPOHHKH;

TEXHOJIOTHH, CpEJACTBa, CIIOCOOBI M METOJBl YeJOBEYeCKOi JesTelIbHOCTH,
HaIpaBJIeHHbIE Ha CO3/laHue YCJIOBHUM i oOMeHa MH(opMaluell Ha pacCTOSIHUH, ee
00paboOTKK M XpaHeHHs, B TOM YHUCJIe TeXHOJOTMYecKHe CUCTEMbl M TeXHUYEeCKUe
CpelcTBa, oOOecleyMBarOlie HAIeKHYI0O M Ka4deCcTBEHHYIO Iiepefady, IpHeM,
o0paboTKy W XpaHEeHHEe pa3jU4YHbIX 3HAKOB, CUIHAJIOB, IIMCBMEHHOI'O TEKCTa,
HU300pakeHui, 3ByKOB 110 MPOBOAHBIM, PaJMO U ONTUYECKUM CHUCTEMaM, HAy4HbIE
331491 MEKIUCLUMIUIMHAPHOTO XapaKTepa.

3.2. Bumelr mnpodeccHoHaNbHONH AESATENBHOCTH, K KOTOPBIM TOTOBSATCS
BEIITYCKHUKH, OCBOUBILIKE IPOrpaMMy aclUpPaHTYpPBl: HAyYHO-HCCIIEN0BATEIbCKAs
IEeATETPHOCTE B O0JNAaCTU DJICKTPOHHMKM K CMEXHBIX HayK; IpernojaBaTesIbcKast
JEeSTEIbHOCTh B 001aCTH 3IEKTPOHUKH U CMEXKHBIX HayK.

[IporpamMma acnupaHTypbl HampaBlieHa Ha  OCBOEHME BCEX  BHIOB
poheCCHOHABHON AEATEIBHOCTH, K KOTOPBIM I'OTOBUTCS BBIITYCKHHK.

IV. CTPYKTYPA ITPOI PAMMbBI ACTIMPAHTYPbLI
[TporpamMma acrnupaHTyphl COCTOHUT U3 CIEAYIOLIHUX OJIOKOB!

brok 1. Hay4HbIli KOMITOHEHT:

1.1.Hay4Has fAeATeNnbHOCTh, HalpaBJI€HHas Ha MOJArOTOBKY AHCCEpTALlUU K
3allUTe.

1.2 ITogroroBka myGiuKanmii ¥ 3afBOK Ha pPe3yJbTaThl MHTEIUIEKTYaJbHOM
JeATEHOCTH.

1.3.ITpomexxyTouHast aTTecTallMs IO 3TamaM  BBIIOJHEHHS  HAYYHOTO
HCCIIeI0BaHMs.

Brok 2. O0pa3oBaTe/lbHBIM KOMIIOHEHT:

2.1. JIuCUMILTHHBI, HallpaBIeHHbIE HA IOATNOTOBKY K cla4de KaHIUIATCKUX
HK3aMEHOB: MO CHE[HAJbHOW JUCLUMIIIMHE HaydHOM crenuanbHocTH 2.2.2
DNeKTpoHHAass KOMITIOHEHTHas 0a3a MHMKpPO- H HAHODXJICKTPOHHUKH, KBAHTOBBIX
yCTpoiicTB, HCTOpUM U GHIOCOQUH  HAYKH, HHOCTPAaHHOMY  S3BIKYy, U
(dhaKyIbTaTUBHBIC JUCLIHILIHHEIL.

2.2.Ilegaroruueckas IpakTHKa.

2.3. IIpomexyTouHas aTTecTalys 10 JUCIUIIHHAM H ITPaKTHKE.

bitok 3. MiTorosas aTTecTalys.

JIUCLMIUIAEEL, BXONAIIME B KaXABI OJOK IpOrpaMMbl, WX OOBEMBI H
pacrpe/ie/ieHHe TI0 roaM MOATOTOBKH, MPHBOJAATCSA B y4eOHOM IUIaHe MPOrpaMMEl
acImUpaHTypsl (MpuIoXKeHue 1).




V. YCJIOBUA PEAJIU3ALUN ITPOI'PAMMBI ACTIMPAHTYPhLI
5.1. KagpoBele ycl10BUs pealu3alyy NpOrpaMMbl aCIUPaHTYPHI.

5.1.1. Peanusauus MporpamMMBbl acCIUpPaHTypPhl obecrieunBaeTCs
PYKOBOASIIMMH M Hay4dHO-Ilefarorndeckumu paboraukamu MOUY, a Taioke nunamuy,
MpUBJIEKAEMBIMU K pealu3aldd [pOrpaMMbl acCHMpPaHTYpbl Ha  YCIOBHSX
rpak1aHCKO-TIPaBOBOr0 [OrOBOpaA.

5.1.2. ons Hay4YHO-NIeAarornyeckux paOOTHUKOB (B MPHUBEACHHBIX K
[eJIOYHCIIEHHBIM 3HAYeHHUSM CTaBOK), UMEIOIINX Y4YEHYIO0 CTeleHb B 0oOlleM 4Yucie
Hay4YHO-ITeJarOrMYecKuX pabOTHUKOB, pPEAU3YIOLUX IPOrpaMMy aclHpaHTypEl,
cocrtasiseT 100 npoLeHTOoB.

5.1.3. Hay4uHble pyKOBOOWTEIH, Ha3HAYEHHBbIE aCIHUpaHTaM, MMEIOT YYEHYHO
CTETICHB, OCYILECTBIISIIOT CaMOCTOSTEIbHYIO HAY4YHO-HCCIIEL0BATEBCKY IO
AESTeNIbHOCTh WM YYacTBYIOT B OCYIIECTBIEHMHM TaKOW JEATEILHOCTH II0
HAIPaBIeHHOCTH (MPOGUII0) IMOArOTOBKH, HMMEIOT MyOJIHKalMM IO pe3yabTaTaM
yYKa3aHHOW Hay4HO-HMCCJIeIOBATENbCKON AEATENbHOCTH B BEAYLIMX OTE4YECTBEHHbIX
WM 3apyOeXHBIX pEelUEeH3UPYEMBIX HAy4YHBIX JXKypHajaX M H3JaHHAX, a TaKKe
OCYILECTBIISIIOT anpobaluio pe3yJbTaTOB YKa3aHHOM Hay4HO-HCCIIEI0BATEIbCKON
NI€ATEIBHOCTH Ha HAIIMOHATBHBIX M MEXKYHAPOAHBIX KOH(PEPEHIUX.

5.2. MarepualbHO-TEXHHYEeCKOe M  y4deOHo-MeTonuueckoe obOecredeHue
IIPOrpaMMbl aCITUPAHTYPEIL.

5.2.1. MarepuanbHo-TeXHHYECKOe ob0ecreueHrHe MNpOrpaMMbl ACIIHPAHTYPBI
BKJIFOYAET:

o JNIEKL[MOHHBIE AyJUTOPHH, OCHALIEHHbIE MYJbTUMEIUHHBIM 00OpYIOBAHHEM,
ayJIMTOPUU Il [POBENEHHs 3aHATHA CEMMHApCKOrO THIA, TIPYIIOBBIX H
WHIUBUAYAIbHBIX  KOHCYJNBTAIlMM, TEKylNero KOHTPOJNS W  IPOMEXKYTOYHOH
aTTeCTalllH;

o nabopatopHoe o0opynoBaHue IUIS OCYILIECTBIECHHUS Hay4HO-
MCCIIeI0BATENICKON  IEATENBHOCTH M TOATOTOBKH HAYYHO-KBAJIM(DHUKALMOHHON
paboTHI (IHccepTalit);

o MOMELLIEHHs Ui CaMOCTOSTENbHOM paboThl 00y4arolMXCs, OCHAIllEHHbIE
KOMITBIOTEPHOM TEXHHKOH C BO3MOXKHOCTBIO IIOAK/IIOYEHHS K ceTH «VHTepHeT» H
obecrieueHreM JOCTyIa B 3JIEKTPOHHYIO HH(MOPMalMOHHO-00pa30BaTENIbHYO Cpeay
MOMN.

B ciydae OTCYTCTBUSI B DJIEKTPOHHO-OMOIMOTEYHOH cHCTEME HEOOXOAMMOro
JATEPAaTypHOr0 HCTOYHHKa oOOyvalommecs OOECIIEYMBAIOTCS €ro  IevaTHBIM
W3IaHHeM U3 OubIMoTeyHoro GoHAa yHHBEPCUTETa U Kadelpbl U3 pacyera He MEHee
1 sK3eMILIApa Ha 2 00YYArOIIMUXCS U1l OCHOBHOM JIMTEpaTyphl, M | 9K3eMILIspa Ha 4
06yJaroIuXCs IS JOTIOIIHUTEIbHOM TUTEPaTyPHI.

5.2.2. TlporpaMma acrnupaHTypbl oOecliedeHa HEOOXOAMMBIM  IJIs  ee
peanu3aluy KOMIUIEKTOM JIMLEH3MOHHOTO IPOTPaMMHOrO OOecIedeHus, cocTaB
KOTOPOTO ONpe/eiseTcs: B pabounx MporpaMMax y4eOHbIX JUCIUTIINH,




5.2.3. DnexTpoHHO-O0MOIMOTEUHAs CUCTeMa K 3JEKTPOHHAsE HHPOPMAIHOHHO-
oOpa3oBare/ibHas cpefa 00eCeYrMBalOT OJAHOBPEMEHHBIH AOCTYN He MeHee 25
IIPOLIEHTOB 00YYarOIIMXCH.

5.2.4. OOyuatomuMcsi ¥ Hay4dHO-TlearoruvyeckuM paboTHHKaM obecriedeH
JIOCTYIl K COBpEeMEHHBIM NpPOo(peCCHOHANBHBIM 0a3aM JaHHBIX U MH(OPMAaLMOHHBIM
CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX OTpenensercs B pabodyux MporpaMmax
y4eOHBIX JUCIHIUIMH.

5.2.5. Obyyaromuecs W3 4YUCJIa JUIl C OTPAaHUUYEHHBIMH BO3MOXXHOCTSMHU
3M0pOBBsl  ofecreywBalOTCs  00pa3oBaTeNIBHBIMU — pecypcamMu B (opmax,
a/IaITUPOBAHHBIX K OTPaHHYEHHAM HUX 310POBb.

I[MPOTPAMMY COCTABUIJI:

JlouieHT Kaheapbl JEKTPOHUKH K
HAHOJJIEKTPOHUKHU

K.T; H, A.Jl. bapuHOoB

3aBeyromuil kKadeIpoil IEKTPOHUKH U HAHOBJIEKTPOHUKH

1.T. H., Ipodeccop WN.H. MupoiiHukosa

Hupextop PO

K.T.H., TOLEHT P.C. Kynukos




