MHWHOBPHAYKHU POCCUU
®denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICILIEr0 00Opa30BaHUs
«MHUPDA — Poccuiickuil TEXHOJIOTUYECKU YHUBEPCUTET»

HNHCTUTYT NepecneKTHBHBIX TEXHOJIOIMi U HHAYCTPHAJIBLHOI0 IPOrPaMMHUPOBAHNUSA
YTBEPXIAIO

Hupexrop UITTUIIT
[Tymxun [1.1O.

« » 2025 r.

Pa0ouas nmporpaMma npakTUKU

IIpou3zBoacTBEeHHAsI NPAKTHKA
HayuHno-uccienoBarejabckasi padora
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Hanpapnenue 11.03.04 D1eKTPOHMKA U HAHOIJIEKTPOHUKA
HanpasnenHocts HaHosjiekTpoHnKa
Kpanuduxauuns OdaxagaBp
®dopma 00ydeHus ouHast
OO0mas Tpya0eMKOCTh 15 3.e.
Pacnpeaesienue yacoB JUCHUILIMHBI U (JOPM NPOMEKYTOYHOM ATTECTALMHU IO ceMecTPpaM
Pacnpenenenue yacos
o m
g =]
=x <
g o o g 55
e S| = S =3 3 g =
3 53 = £ g o ® S E & = DopMBI IPOMEKYTOUHON
S g 2 = 15} o L e = 3 3 p p yT
3 z 8 | g 2 = L{gﬁ § &g E* aTTecTaluu
© = e = & = S& | Eg” S
2 k= g S SSE| ™
< = = ===
o = O E ‘E =
8 15 540 0 0 0 512,25 10 17,75 3auer ¢ OLeHKOH
13 HUX Ha IOPAKT. IOATOTOBKY 0 0 0 256 0 0

Mocksa 2025




[Iporpammy coctaBui(u):

0-p Quz.-mam. nayx, ooyeum, @emucos JLIO.

Pabouyas nporpamma npakTHKU
HayuHo-uccjienoBartesbckas padora

pa3pabortana B coorBercTBUM ¢ ®I'OC BO:
denepanbHbIii rOCYIapCTBEHHBIH 00pa30BaTeNbHbIM CTaHAAPT BBICIIEr0 00pa3oBaHus - OakagaBpuar 1o

HanpasieHuto noarotosku 11.03.04 DnekTpoHnka 1 HaHOANIEKTPOHUKA (TTprKa3 MunoOpHayku Poccun ot
19.09.2017 1. Ne 927)

COCTaBJIEHa Ha OCHOBAHMHU Y4€OHOTO IJIaHa:
HampasieHue: 11.03.04 DiekTpoHHKa 1 HAHOAIIEKTPOHUKA
HanpaBJIeHHOCTh: «HaHo2meKTpoHnKa»

Pabouas mporpamma ogoOpeHa Ha 3aceaHuu Kadeapbl
Kadeapa HAHOYIEKTPOHUKH

[IpoTokon ot 22.01.2025 Ne 1

3aB. kadenpoit Curos A.C.




BuszupoBanue PII/{ 1151 ucnosiHeHUs B 0UePeAHOM Y4eOHOM roxy

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopeHa st ucroaHeHus B 2026-2027 yueOHOM ro1y
Ha 3ace/lanuu Kadenpol
Kadeapa HAHOIIEKTPOHUKH

[IpoTokom oT 2026T. No

3aB. kadenpoii

Hoanucs Pacmudposka noanucu

Busuposanne PII/] pist ucnosiHeHusi B 04epeTHOM Y4eOHOM roay

Pabouas nmporpamMmMa nepecMoTpeHa, 00CykaeHa u o100peHa s ucnoiaHenus B 2027-2028 yue6HOM roay
Ha 3acefaHuu Kadeapsl
Kadeapa HAHOYIEKTPOHUKH

[IpoTokom oT 2027 1. No

3aB. kadenpoii

Hoanucn Pacmudposka noanucu

BuszupoBanue PII/{ 1j1s1 icnosiHeHUsI B 0UePeIHOM Y4eOHOM roxy

Pabouas nporpamma nepecMoTpeHa, oocyxieHa u ogo0pena ass ucnoasenus B 2028-2029 yueOnom rogy
Ha 3acenanuu kadeapol
Kadeapa HAHOIIEKTPOHUKH

[IpoTokom ot 2028 1. Ne

3aB. kadeapoii

Moanucey Pacummdpposka noxnucu

Busuposanne PIIJ] njis1 ucniosiHeHHUs1 B 04epeTHOM YUeOHOM Toay

Pabouas nmporpamMmMa nepecMoTpeHa, o0cyxaeHa u ooopeHna ais ucnoiaHenus B 2029-2030 yue6GHOM roay
Ha 3aceJaHuM Kadeapsl
Kkadeapa HAHOIIEKTPOHUKH

[IpoTokomor 2029 . Ne

3aB. xadenpoit

Moamucn Pacmudposka nognucu



1. HEJIM OCBOEHMS ITPAKTUKHA

«HayuHo-uccrnenoBatensckasi paboTa» HMeeT CBOeil IHenbio chOopMHUpOBATH, 3aKPEHNUTh WU
Pa3BUTh NMPAKTHUECKUE HABBIKM U KOMIIETEHIIMH, MPEIYCMOTPEHHbIE NaHHOW pabouell mporpaMMoii B
cootBercTBUM ¢ TpeboBanusiMu OI'OC BO no nanpasienuto noxarotoku 11.03.04 DnextpoHuka u
HAHO?3JIEKTPOHUKA C YUE€TOM CHEU(PUKN HAIIPABIEHHOCTH NOATOTOBKU — «HaHO3eKTpOHNKaY.

[IpakTHyeckas  NOArOTOBKA  NpPU  MPOBEACHUU  MPAKTUKU  OpPraHu3yeTcs  IyTeM
HEMOCPEJICTBEHHOTO BBIIOJHEHHUs] OOYJalOIMMUCS OIPENENEHHBIX BHUAOB padoT, CBA3aHHBIX C
Oynymiei mpodeccHoHanbHOM eI TENbHOCTHIO.

2. MECTO NPAKTUKU B CTPYKTYPE OBPA30OBATEJIbHO

IMPOI'PAMMBI
Hanpasnenue: 11.03.04 DnexTpoHHKa U HAHODJIEKTPOHHKA
HamnpaBnenHocTs: Hanosnexrponuka
biok: IIpakTuka
Yacts: Yacte, hopMupyemasi yaacCTHUKaMHU 00pa30BaTebHBIX OTHOIIICHUN
OO01as TpyI0eMKOCTb: 15 3.e. (540 akan. gac.).

3. TUIL, BUJ U CITOCOB ITPOBEJIEHUS IPAKTUKHU

Bun npaktuku: [Ipoun3BocTBEHHAs MPAKTHKA
Tun npakTUKuU: Hayuno-uccnenoBarennckas pabota

Cnioco0 (crocoObl) TpOBeACHUS MPAKTUKKU OMPEICISIOTCS B COOTBETCTBUH C (peepaabHbIM
roCy/1apCTBEHHbIM 00pa30BaTe/IbHBIM cTaHAapTOM. B ciydae, ecnu craHgapT He pernaMeHTUpyeT
croco6 MmpoBeIeHus MPAKTUKHU, TO OHA MTPOBOUTCS CTAIIMOHAPHO.

4.MECTO 1 BPEMs ITPOBEJIEHUSA IPAKTUKHU

«HayuHo-uccnenoBatensckass pabota» HampaBieHus noarotoBku 11.03.04 DnexktpoHuka u
HAHOZJIEKTPOHUKA MPOBOAUTCS Ha 0a3e CTPyKTypHbIX mnofapaszaenenuid PTY MUPDA wium B
OpraHU3aliK, OCYIIECTBISIONIEH MEesATEeNbHOCTh MO MPO(UIII0 COOTBETCTBYIOUIEH 00pa3oBaTenbHOMN
nporpaMMbl (fanee - NpoWIbHAs OpraHU3alysi), B TOM YHCIE€ B CTPYKTYPHOM TIOJpa3/IelICHUH
npodWIbHOM OpraHM3aluy, NPEeJAHA3HAYEHHOM JUIsl TpPOBEIEHHMs MPAKTUYECKOH MOJArOTOBKH, Ha
OCHOBaHMHU JIOTOBOpA, 3aKJIOYAEMOIo MEXIy oOpa30oBaTEe/IbHOM oOpraHuzanued v NpouiIbHOU
OpraHu3aLuei.

5. KOMIIETEHIUU OBYYAIOIIETI'OCSA, ®OPMUPYEMBIE B
PE3YJIBTATE OCBOEHUSA ITPAKTUKH

B pe3ynbraTre ocBOCHMS MPAKTUKH OOYJAIOMIUNCS JOHKEH OBIIAJETh KOMIIETCHIUSIMHU:

IIK-1 - CrnocobeH mpuMeHSATh B NMPOQECCHOHANBHON AESITEILHOCTH YIIyOJICHHBIE 3HAHUS O
CTPYKType, (U3MUECKHX, (PUIUKO-XUMUYECKUX CBOMCTBaX, Ha3HAYECHUH HAHOMATEPHAIIOB U
HAHOCTPYKTYp, U METOJaX M3MEPEeHUs HX MapaMeTpoB

IIK-3 - CnocobeH omnpenensth BO3MOXHBIE BapUaHTHl (YU3UUECKOW peanu3aiuu, (pu3ndecKue
M MaTeMaTHYeCKHe MOJEIM MHUKPO- U HAHOCUCTEM MU HCIOJIb30BaTh IMPOTPAMMHBIE CPEICTBA HUX
MPOCKTUPOBAHUS M MOJICTUPOBAHUS

ILTAHUPYEMBIE PE3YJIbTATbBI ObYYEHUAA 110 IPAKTUKE, XAPAKTEPU3YIOIIIUE
®OPMHUPOBAHUA KOMIIETEHIHUA



ITK-1 : CnocoGeH npuMeHSITh B NPO(ecCHOHAIBHOM AeTeJIbHOCTH YIIy0/1eHHbIe 3HAHUS O
CTPYKTYpe, Gpu3ndeckux, Pu3nKo-XuMHYECKHX CBOICTBAX, HA3HAYEHHMH HAHOMATEPHUAJIOB H
HAHOCTPYKTYP, U MeTOJaX H3MepeHHusl HX IapaMeTPoB

ITK-1.1 : IIpumensieT yriy0JieHHbIE 3HAHHUS O CTPYKTYpe, pusndecknx, Gu3nKo-XuMHIECKHUX
CBONCTBAX, HA3HAYEHUHM HAHOMATEPUAJIOB U HAHOCTPYKTYP NPH pelieHUH 32124 B 00/1aCTH
3J1eKTPOHUKH

3HaTh:
- O CTpyKType, OGU3MYecKuX, (U3UKO-XMMHUYECKHX CBOICTBaX, Ha3HAUYECHHUH HAHOMATEPHAJIOB H
HaHOCTPYKTYP, METOJIaX U3MEPEHUS UX IMapaMeTpOB

YMmern:
- TPUMEHATH B NPOQPECCHOHATBHON JEeITENbHOCTH YIITyOJICHHBIC 3HAHHUSA O CTPYKTYpe, (DU3NYECKHUX,
(U3MKO-XUMHUYECKMX CBOMCTBAX, HAa3HAYEHWUW HAHOMATEpUAIOB M HAHOCTPYKTYp, M METO/Aax
U3MEpPEHHS UX MapaMeTpOB

Baanern:
- HaBbIKAMH aHaiM3a  (QU3HYECKUX, (UBUKO-XUMHUECKHX 3(P(eKToB, HCHOIB3yeMbIX B
COBPEMEHHON HAHOAIEKTPOHUKE U MEPCIIEKTUBHBIX [UIA €€ JalbHEHIIero pa3BUTHs

ITK-3 : Cnioco0eH onpenessiTb BO3MOKHbIE BADHAHTBI (PU3MYECKOl peaan3annu, pusndeckne u
MaTEMAaTHYC€CKHUE MO/1€JIM MUKPO- H HAHOCUCTEM U UCIIOJIL30BaTh IMIPOrpaMMHBI€ CPEIACTBA UX
NPOEKTHPOBAHMUSA M MO/eJIMPOBAHUS

ITK-3.1 : Ananusupyet ¢pu3nyecKue MeXaHu3Mbl padoThbl NPUOOPOB TBEPAOTEIbHOMI
3J1eKTPOHUKH

3HaTh:
- BapuaHThl (U3MUECKOW peanu3anuu, (QuU3MYecKMe W MaTeMaTHYeCKHe MOJENU 3JIEMEHTOB
TBEPAOTEIBHON NIEKTPOHUKHU

YMmern:
- OIpeleNATh BO3MOXHbIE BapUaHThl (hU3MYECKOM peanusanuu, (Gu3Myeckue U MaTeMaTHYecKue
MOJIEJIA NIEMEHTOB TBEPAOTEIBHON MIEKTPOHUKHU

Biaagern:
- HaBBIKAMU aHaJU3a MPUHIMIIOB paOOTHI AJIEMEHTOB TBEPOTEIBHOM AEKTPOHUKHI

B PE3YJIBTATE OCBOEHMS IPAKTUKA OBYYAIOIIUIACS 1OJIKEH

3HaTh:
- O CTPYKType, (QHU3MYECKHUX, (PU3NKO-XMMHUYECKUX CBOMCTBaX, Ha3HAYEHUHM HAHOMATEPHAJIOB U
HaHOCTPYKTYP, METOJIaX U3MEPEHUS UX ITapaMeTpOB
- BapuaHTbhl (U3NYECKOW peanu3almu, (U3MYECKUEe U MaTeMAaTUYECKHE MOJIENHU 3JIEMEHTOB
TBEPOTEIBHOMN 2IEKTPOHUKN

YMmern:
- NPHUMEHATh B NPOQGECCHOHATIBHOM JESITENbHOCTU YIIIyOJEHHbIE 3HAHMUSA O CTPYKType, (PU3NYECKUX,
(U3NKO-XUMHUYECKMX CBOMCTBAX, HAa3HAYEHWUM HAHOMATEpUAIOB M HAHOCTPYKTYp, M METO/Aax
U3MEpEeHMsl UX apaMeTpoB
- OmpenensaTh BO3MOXHBIE BAapHaHTHl (PU3MYECKOM peanusanuu, (pu3nyeckne W MaTeMaTHUECKHe
MOJIEJIN 3JIEMEHTOB TBEPAOTENBHON AIIEKTPOHUKH

Baagern:
- HaBbIKAMU aHalW3a  (QU3NYECKHX, (UBUKO-XUMHYECKUX D(PPEKTOB, HCHOJIB3YEMbIX B
COBPEMEHHON HAaHOZJIEKTPOHUKE U MEPCIEKTUBHBIX /IS €€ JaJbHENIIETO pa3BUTHUS
- HaBBIKAMU aHAJIN3a MPUHIMIIOB paOOThI AJIEMEHTOB TBEPJOTEIBHOMN AEKTPOHUKHI



6. CTPYKTYPA U COAEP/KAHUE ITPAKTUKHA

[Ipu mpoBeneHMM y4eOHBIX 3aHATUH OpraHM3alus OOeCHEUMBACT pa3BUTHE Yy OOydaromUXCs
HaBBIKOB KOMaHAHOW pabOThl, MEXJIMYHOCTHOM KOMMYHHMKAIMM, NPUHATHS PELIEHUH U JHUIEPCKUX

KauyecTB.
Kon HaumeHoBaHMe pa3ejioB U TeM /BUJ 3aHATHS/ Cem. Yacos
3aHATH
1. OpraHu3anMOHHO-NIOATOTOBUTEJIbHBIE pa3aell
1.1 OpranuzanuonHoe coopanue (KpIIA). 3HakoMCTBO C 1EJBIO
MPaKTUKH, OCHOBHBIHE JTalbl MPAKTUKH, MECTa NPOBEICHUS 8 2,754
MIPaKTUKH, BbIJa4a 3aJJaHUN HA MPAKTUKY
1.2 HHCTpyKTaK 1O TeXHUKe 0e30laCHOCTH H OXpaHe TpyAa
(KpIIA). UHCTpyKTa)k 1O TeXHUKE O€30MacHOCTH M OXpaHe 8 1
TpyAa
2. [TosryyeHne HABBIKOB MPAKTUYECKOH 1eITeJIbHOCTH, 0030p MaTepuaoB U popMUpoBaHue
2.1 Anamn3 uHpopmamum W (GopMHpPOBAHHE OTYETA MO 20 (13 HUX
npakTuieckoii moaroroBke (Cp). COop W cucreMarusamus 10 Ha
JIUTEPATYPHBIX JAHHBIX. 8 IPAKT.
TIO/IT.)
2.2 BeinmosiHeHue  3aaHUil  HANPaBJECHHBLIX HAa  MOJY4YeHHUe 140 (u3
HABBIKOB mNpakTuyeckoii moaroroBku (Cp). [lnanuposanwme, Hux 87 Ha
MIOATOTOBKA U BBIIOJIHEHUE 3aJJaHUS HA MIPAKTUKY 8 IIPAKT.
TIO/IT.)
2.3 Ananu3 uHpopmamuu W ¢opMuUpoOBaHMe OT4YéTA 1O
npakTudeckoii moaroroke (Cp). OOpaGoTrka u aHamu3
pe3ynbTaToB MPOXOXKIAEHUS MpakTuku. OdopmieHne ordyera Io 8 34,25
MIPaKTHKE.
3. IIpomexyTouyHas arrecTanus (3a4€T ¢ OLEHKOI)
3.1 IloaroroBka K  cAadYe  NPOMEKYTOYHOH  aTTecTalluH
(3auéTCOn). 8 17,75
3.2 KonrakTHast pabdora ¢ nmnpemoxaBarejieM B  NEpPHON g 0.5
,

npome:kyTouHoi arrecranuu (KpIIA).

7. OHEHOYHbBIE MATEPHUAJIBI

7.1. [lepevyeHb KOMIeTEHIUI

[lepeueHp KOMIIETEHIIMIA, Ha OCBOECHHE KOTOPBIX HampaBieHa «HayuHo-ucciemoBaTenbCKast
paboTay, ¢ yKazaHHEM pe3yJbTaTOB HX (POPMHUPOBAHUS B TPOIECCE OCBOCHHSI 00pa30BaATEIBHOU
MPOrpaMMBI, MIPEJICTABICH B 1.3 HACTOAIIEH paboueil mporpaMmbl

Pazgen 1

7.2. TunoBble KOHTPOJIbHbIE BONPOCHI M 32 JaHUA

1.BennunHa HanpsKEeHUs B CETH.

2.IIpoGnema 3a3emieHus mpruOOPOB U YCTAHOBOK.

3.ITocnenoBaTenbHOCTD BKIIOUCHHS U OTKIIIOYSHHS IPUOOPOB U YCTAaHOBOK.
4.00paiieHue ¢ XUMHYECKUMHU PeareHTaMu.

Paznen 2




1. Tumnbl Hay4HBIX U3JAHUN.

2. Cucremsbl Scopus, Web of Scinse, PUHI]
3. CucreMa AHTHIIIIarHaT

4. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA.

5. CnocoOsl onpeseneHus MOrpeHoCTel pe3ynbTaToOB UCCIET0BaHMS.
6. [IpenoxxuTe METOIMKY MTPOBEIEHUS SKCIIEPUMEHTA B IPEIMETHON 00JIaCTH MPOXOKICHUS

ITPAKTHUKHU.

7. IIpenokKuTe CTPYKTYPHYIO CXEMY IKCIICPUMEHTAIEHON YCTAHOBKH B TIPEIMETHON 00JIaCTH

IMPOXOKIACHHUA ITPAKTUKH.

8. Kakue 00s13aHHOCTH BBITIOJIHSIIH TP MPOXO0KICHUN TPAKTUKN?

7.3. ®OoH/1 OLIECHOYHBIX MATEPHAJIOB

ITomupri MNEpCUYCHb OLUCHOYHLIX MATCPpUAJIOB IIPEACTABJICH B ITPHUIIOKCHUN 1.

8. MATEPMAJILHO-TEXHUYECKOE Y YYEBHO-METOJIWYECKOE
OBECIEYEHUE JUCIHATIJIMHBI (MOJIYJIA)

8.1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKHU

HaunmeHoBaHue MOMeIIeHUA

IlepevyeHb OCHOBHOTO 060PY10BAHUSA

YyeOHast ayAUuTOpHst sl IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO U CEMUHAPCKOTO THUTIA,
TPYIIOBBIX U UHJIMBH1yaJIbHbIX
KOHCYJIbTAIIU/, TEKYIIIEr0 KOHTPOJIS U
POMEKYTOYHOM aTTeCTalluu

MynbrumMenuitHoe 060pyI0BaHuE,
CTeMaIN3UpOBaHHas MeOelb, HAOOPHI
JI€MOHCTPAIIMOHHOTO 000pYIOBaHMS U yueOHO-
HATIJISIHBIX OCOOMI, 00eCIeUnBaIOIINe
TEMaTUYECKNE WIIITIOCTPALUH.

[TomertieHne 1151 CaMOCTOATEIBHOM PabOThI
00yJaromuxcst

KommnbrorepHas TEXHHKA ¢ BO3MOXHOCTbIO
nojKtoueHus Kk cetu "MHTepHeT" u o0ecnieueHreM
JIOCTYIIa B 3JIEKTPOHHYIO HH(POPMAILIMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aLNH.

ba3sb! npakTuku

O6opynoBaHue U TEXHUUECKHE CPEACTBA O0yUeHHUS,
II03BOJISIOIIEM BBIOJIHATH ONPE/ICIICHHBIEC BHIbI
paboT, mpeaycCMOTPEHHBIE 3aJaHUEM Ha IPAKTHUKY.

8.2. IEPEYEHbB ITPOI'PAMMHOI'O OBECIIEYEHUSA

P7-Oduc.

=P

ot 07.09.2020

Comsol Multiphysics. Cyonunen3nonnsiit foropop Ne31705027784 ot 12.05.2017 r.
Delta Design Professional. JIunienznonnsiii qorosop Ne 9P-09102018 ot 09.10.2018 r.
Astra Linux Common Edition penus "Open". Jlunensuss Nel87711334-ore-2.12-client-3327

8.3. PEKOMEHAYEMAS JIUTEPATYPA

8.3.1. OcHoBHas uTEpPaTYypa

1. Iyka A. A., CuroB A. C. Dnektponuka B 4 4. Yacte 2. MUKPO3IEKTPOHUKA [DIEKTPOHHBII
pecypc]:Yuebnuk s By3oB. - MockBa: [Opaiit, 2021. - 326 ¢ — Pexum pgocryna:

https://urait.ru/bcode/470589

2. IHyka A. A, CuroB A. C. Dnektponuka B 4 4. Yacts 1. BakyymHas u mia3meHHas
ANEKTPOHMKA [DNeKTpoHHbIN pecypc]:YueObHuk 11t By30B. - Mocksa: FOpaiit, 2020. - 172 ¢ —

Pexwum mocryma: https://urait.ru/bcode/451115

3. Xopun U. A. TexHomoruu 31€KTPOHHOM KOMIIOHEHTHOH Oa3bl:yueOHOe mocobue. - CapaToB:

Aii ITu Op Menaua, 2018. - 277 c.




10.

Myka A. A., CuroB A. C. OnexkrpoHuka B 4 4. Yacts 4. OyHKIMOHANbHAS D3JIEKTPOHHUKA
[OnexkTpoHHBI pecypc]:YueOHuk ans By3oB. - Mocksa: lOpaiit, 2020. - 183 ¢ — Pexum
nocryna: https://urait.ru/bcode/451677

I'ynses 10. B., UBanoB B. U., JlyunuxoB II. A., CuroB A. C., CypxukoB A. Il. OcHOBBI
KOHCTPYHPOBAHMSI U TEXHOJOTUHM IPOU3BOJICTBA PaJAMOAIEKTPOHHBIX CpeAcTB. VHTerpaibHbIe
cXeMbl [DIeKTpoHHBIM pecypc]:YueOHUMK ansi By30B. - Mocksa: HOpaiir, 2021. - 460 ¢ —
Pexxum nocryma: https://urait.ru/bcode/470122

Kanycrun B. M., CuroB A. C. TexHonoruu mpoU3BOJACTBA U KOHTPOJIb KadecTBa
HAaHOMAaTEpPHAJIOB U HAHOCTPYKTYp [DIEKTpOHHBIA pecypc]:yaebHOe mocodme. - M.: MUPDA,
2017. - —Pexxum pocryna: http://library.mirea.ru/secret/21022018/1647.iso

Aonymnaes  J[. A., MunoBanoB P. A, Xopun W. A, u nap. HccnenoBanue cucreM
MHOTOYpOoBHEeBOM Metaimmm3anuu MC Ha ycranoBke Quanta 3D DualBeam [DnekTpoHHBIN
pecypcl:meron.  ykazanua. - M..  MHUPDA, 2018, - — Pexum  pmocryma:
http://library.mirea.ru/secret/25052018/1709.iso

Hlyka A. A., CuroB A. C. HanosnektpoHuka [DIeKTpoHHBIN pecypc|:YueOHHK AJis BY30B. -
Mockga: FOpaiit, 2021. - 297 ¢ — Pesxum nocryna: https://urait.ru/bcode/470007

Iyka A. A, CuroB A. C. Dnektponuka B 4 4. Yacte 3. KBaHTOBas M omnTHueckas
MEKTPOHUKA [DNEKTPOHHBIN pecypc]:YueOHuk mis By30B. - Mocksa: Opaiit, 2021. - 117 ¢ —
Pexxum nocryna: https://urait.ru/bcode/470590

[Iepctiok H. 3., TI'mampimeB WM. B., KysneuoB B. B. Meroauueckue ykazaHud 110
BBITOJIHEHUIO BBITYCKHON KBalMM(UKanMOHHON paboThl OakanmaBpa [DIeKTpoHHBIN pecypc]:. -
M.: PTYVY MHPDOA, 2021. - — Pexum JIOCTYyIa:
https://library.mirea.ru/secret/11062021/2713.iso

8.3.2. JlonotHuTEILHAS JIUTEPATYPA
Ileeuos E. ®., JlemenkoBa T. A., Anp-Hatax P. W. OcHOBBl MoaenupoBaHusi Hu
npoektupoBanuss MOMC B CAIIP CoventorWare [DnekTpoHHBIH pecypc]:yaeOHOE mocobue.
- M.: MUPDA, 2016. - — Pexxum nocryma: http://library.mirea.ru/secret/ab/1242.iso
[TeBioB E. ®., TapacoB U. E., Munuebaes B. M. ABTOMaTu3upoBaHHOE MPOEKTUPOBAHHE
IUQPPOBBIX cXeM [DIEeKTpOHHBIN pecypc]:ydaedHoe mocobue. - M.: MUPDA, 2016. - — Pexum
noctyna: http://library.mirea.ru/secret/ab/1243.is0
HemenkoBa T. A., IleBnoB E. ®. JluarHoctuka IUQPOBBIX YCTPOMCTB [DIEKTPOHHBIN
pecypcl:yuebnoe mocobume. - M.: MITY MUPDA, 2015. - — Pexum gocryna:
http://library.mirea.ru/secret/e _1156.1s0
Iyka A. A., CuroB A. C. DnekrtpoHuka:YueOHUK Ui akajneM. OakamaBpuarta. - M.: FOpaiir,
2016. -
HOpacoB A. H., Slumua M. M., JleBuna E. FO. M30pannbie miaBbl GU3UKK KOHIAEHCHUPOBAHHOTO
cocrosiHus . yueOHoe ocodue. - M.: PTY MUPDA, 2021. - 105 c.
Inmagprmes M. B., ®erucoB JI. 0., HOpacoB A. H. Marematnka B (QU3NICCKHX
3amavyax:ydyebHoe nocodue. - M.: MUPOA, 2020. - 162 c.
[lesuoB E. ®., Kpyros B. B. OchHoBbl aBTOMaTH3upOBaHHOro mpoekTupoBanus CBY
YCTPOUCTB U cUCTEM [DIEeKTpOHHBIN pecypc]:yuebHoe mocobue. - M.: PTY MUPDA, 2018. -
— Pexum nocryna: http://library.mirea.ru/secret/06032019/1975.1s0
Boporunos K. A., MyxoproB B. M., CuroB A. C. MHTerpupoBaHHbIE CETHETONIEKTPUUECKNE
ycTpolcTBa:. - M.: Dueproatomusaat, 2011. - 174 c.

8.4. PEKOMEH/YEMBI IEPEYEHb COBPEMEHHBIX TPO®ECCHOHAJBHBIX BA3

I.

JAHHBIX I THOOPMALNNOHHBIX CITPABOYHbIX CUCTEM
WudopmanoHHbIi OpTaji o MaTepuanoBeaeHuto http://www.materialstoday.com
Caiir ®DenepanbHON CIyXKOBI M0 MHTEIUIEKTYaJIbHOH COOCTBEHHOCTH, MATEHTaM M TOBapHBIM
3HaKaM
http://www fips.ru/
baza nannupix Web of Science
http://www.webofknowledge.com
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
23.
24.
25.

26.
27.
28.
29.

Caiit Poccuiickoro marautHoro o6mectsa (MAI'O)
http://www.amtc.ru/mago/

HoBoctHoll u ananuTnueckuii nopran "Bpewms anekTpoHuKu"
http://www.russianelectronics.ru

Kypnan "Hano- u MukpocrucremMHasi TeXHuka"

http://www.microsystems.ru

HanumonanbsHelil uccnenosatensckuii neHTp "KypuatoBckuii nHCTUTYT"
http://www.kecsni.nrcki.ru

European XFEL

https://www.xfel.eu

Imec R&D, nano electronics and digital technologies

https://www.imec.be

iXBT — uHTEpHET-U3/1aHUE O KOMITBIOTEPHON TEXHUKE
https://www.ixbt.com

MesxyHapoaHbIN pecype AJis TOWCKa B 0OMEHA HAyYHBIMU ITYOTHKAITUSIMU
https://www.researchgate.net

Onextponuka HTD - HaydHO-TeXHUUYECKUH JKypHAI

http://www.electronics.ru
IEEE International Roadmap for Devices and Systems

https://www.irds.ieee.org
Simiconductor Industry Association
https://www.semiconductors.org
Poccuiickuil TEXHOJIOTMYECKUI KypHa

https://www.rtj.mirea.ru
Kypnansusriii nopran ®TU um. A.D. Uodde

https://www .journals.ioffe.ru

WudopmaiMoHHBIH TOPTaI CUCTEMBI MEKIYHAPOJHOTO [IUTUPOBAHUS Scopus
https://www.scopus.com

WudopmalimoHHBIH TOpTal CUCTEMBI MEXAyHApOAHOTO nuTupoBanus “Web of Science”
https://www.apps.webofknowledge.com

dDoux conencTBUI HHHOBAILIUIM

http://www.fasie.ru

MuHHUCTEpPCTBO HAYKU U BhICIIEro oopasoBanus Poccuiickoit deneparmn
https://www.minobrnauki.gov.ru

XuMuk.ru - caift o xumuu http://www.xumuk.ru

Hayunas snextponnas 6unbnuoteka http://www.elibrary.ru

Wolfram: BeramcieHus v 3HaHUs, pyKa K pyke http:// www.wolfram.com
Stephen Wolfram: Official Website http://www.stephenwolfram.com

COMSOL Multiphysics® I10 JUTSE MYIbTHPHUIUIECKOTO MOJIETTUPOBAHUS

https://www.comsol.ru

Nudopmanmonnsiii mopran Poccuiickoro Hayunoro ¢onaa http:// www.rscf.ru
Poccuiickuii pona pynnamenTanbHbIX uccnenoBanuii https://www.rfbr.ru
WNudopmanmonnslit mopran «llomynspHble HAHOTEXHOJIOTUU» http://www.popnano.ru
Hanomerp — HaHOTEXHOJOTHYECKOE cOO0MIecTBO http://www.nanometer.ru



30. NanoNewsNet.ru-  HekomMmepueckoe  on-line  u3gaHue,  MOCBALIEHHOE  BOIIpOCaM
HaHOMHAYcTpuu http://www.old.nanonewsnet.ru

31. DOnexTpoHHBIH (OHJ NPaBOBON M HOPMATHBHO-TEXHUYECKOW NOKyMEHTAIMHU TexXHO3KcrepT
http://www.docs.cntd.ru

32. Hudopmanmonno-npaBoBoi moptan 'TAPAHT http:// www.garant.ru

8.5. METOANYECKUE YKA3ZAHUA I/ OBYYAIOIIUXCS 110 OCBOEHHIO
ITPAKTUKHU

Ha nepBom opraHu3alMoHHOM COOpaHUM HEOOXOIUMO O3HAKOMHTH CTYICHTOB C
coJiep;kaHueM paboueil mporpaMMbl IPAKTUKH, C TOPSIKOM U TPapUKOM MPOXOKIAECHUS TPAKTHKH.

B Hauane mpoxoxIeHHs MPaKTUKH, HA OPraHU3AIMOHHO-TIOTOTOBUTEIFHOM 3Tale CTyAEHTaM
HEOOXOIUMO:

- 0OpMHTD 33/1aHNE HA TPAKTUKY;

- MMPOWTH MHCTPYKTAX IO TEXHHKE 0E30MacCHOCTH U MPOTHUBOIOXKAPHON TEXHHUKE;

- O3HAaKOMHTHCS C COJAepKaHMeM pabodeld TporpaMMbl MPAKTUKU, MpaBUIAMH U
00sI3aHHOCTSIMH TIPAKTHKAaHTa Ha TMPEANPUATHH, CTPYKTYpOHl Tmojapas3feiieHuid (padoumx MecCT)
MPAKTUKH, PEKUMOM PaOOTHI IPEIIPUSITHS,

- O3HaKOMHUTBHCS CO CTPYKTYpPOU 3aKIIOYUTENIHHOTO OTYETa MO MpPaKTHKE.

3a mepuoJ NPOXOXKACHUS IMPOU3BOACTBEHHON IPAKTUKU CTYIEHT CAMOCTOSTENBHO H3y4aeT
JOKYMEHTAIIMIO, CBSI3aHHYI0O C Oyaymed  mpodeccnoHaabHON — ACSITENBHOCTHIO,  y4eOHYIO,
CIIPAaBOYHYIO, HOPMATHBHYIO M HAy4YHO-TEXHHUYECKYIO JHUTEpaTypy IO COOTBETCTBYIOIIMM pa3zeiam
JTaHHOW mporpaMMebl. JluTeparypa moaOupaercs B OMOIMOTEKE YHHBEpcHTeTa (BKIIIOYAs JOCTYI K
OBC), nyOnu4yHBIX HAay4yHO-TEXHHYECKMX OuOMMOTeKax. 3aKkperuieHHe pe3ylabTaToB IPaKTHKH
OCYIIIECTBIISIETCS ITyTEM CAMOCTOSTEIIbHON PabOTHI CTYIEHTOB C PEKOMEHIYEeMOU JIUTEPATYpPOH.

B xoze mpoxokaeHHs MPaKTHKH CTYACHT JOJDKEH PEIIUTh BCE IMOCTaBJICHHBIC IEped HUM
3alayl U HalucaTh OTYET O CBOEH JEATEIbHOCTH B paMKax IPAKTUKH, a TAaKXKE BBIIOJHEHHbIC
paboTsl (TpymOBbIE ACWUCTBHS, TPYAOBble (YHKLIMHU), CBsA3aHHBIE ¢ Oyaymied mnpodeccnoHaIbHON
NeSTeNIbHOCTIO  OOywatomierocsi.. B oTuere A0MKHBI ObITh ONHMCAHBI BCE OCHOBHBIE ATarbl
MPOXOXKIEHUS TPAKTUKM B COOTBETCTBMM ¢ 3amaHueM. OKOHuYaTeNbHO O(GOPMIICHHBIH U
MOJIMUCAHHBIA CTYIEHTOM OTYET CHAeTCSd PYKOBOJMTENIO MPAKTHKU HE IO03XKe, 4eM 3a 3 JHA 110
3alUThl. B ykazaHHOe pyKOBOIUTENEM IPAKTHUKU BpeMs CTYIEHT 00s3aH SIBUTbCA Ha Kadenpy ans
3aIUTHI OTYETA.

8.6. METOAUYECKHUE PEKOMEHIAIIUUA 110 OBYYEHUIO JIUII C
OI'PAHUYEHHBIMUA BO3ZMOXHOCTSAMMU 310POBbSA U UHBAJIN1OB

OcBoeHre NPaKkTUKU OOYYaIOMIMMHUCS C OrPAaHHMYEHHBIMH BO3MOXHOCTSAMHU 3JI0POBBSI MOXKET
ObITb OPraHM30BAaHO KaK COBMECTHO C JpPYrMMU OOY4YalOIMMHCSA, TaK M B OTIEIBHBIX TpYMMaX.
[Ipennonaratorcss  cnenMaibHBIC YCIOBHSA s TMOJydeHHs OOpa3oBaHUS OOy4aromMMHCS C
OIpPaHUYEHHBIMHU BO3MO>KHOCTSIMH 3/10POBBSI.

IIpodeccopcko-nieaarornyeckuii  coctaB  3HAKOMUTCSI € TICUXOJIOTO-(H3HOJIOTHYECKUMU
OCOOCHHOCTSIMU OOYyYarolMXcs WHBAJIUAOB U JIMII C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU 3I0POBBS,
UH/IMBUAYaJbHBIME TIpOTpaMMaMK peaObuINTaluy MHBAIUAOB (pu Hamuuuu). [Ipu HeoOXxommmocTu
OCYLIECTBIISIETCSl  JIOMOJIHUTENbHAs  TOJJEpKKAa  NPEroJaBaHHUs  ThIOTOpAMH,  IICHXOJIOTaMU,
COLMAIbHBIMUA PaOOTHUKAMU, IPOLIEAIINMH MOATOTOBKY ACCUCTEHTAMH.

B cooTBercTBUM ¢ MeTOAMYECKUMHU peKkoMeHaauusMu Munobpuayku PO (yrs. 8 ampens 2014
r. N AK-44/05BH) B Kypce mpenmnoJiaraercs HCHOJIb30BaTh COIUAIbHO-aKTUBHBIE U pe(IIeKCUBHBIC
METOJIbl O0Yy4eHMs, TEXHOJIOTWUU COLMOKYJIbTYPHOM peaduauTalMi C ILEeJbl0 OKa3aHWs IOMOIIM B
YCTAHOBJIEHUHM TIOJHOLEHHBIX MEXIUYHOCTHBIX OTHOLIEHUH C JIPYrMMH CTYAE€HTaMM, CO3JaHUU
KOM(OPTHOTO MCUXOJOTUYECKOT0 KiumaTa B cTyaeHuyeckoi rpynme. Ilonbop m pazpaboTka yueOHbIX
MaTepHaioB TMPOMU3BOJATCA C YUETOM IPEJOCTaBICHUS MaTepuala B pa3IM4yHbIX (popmax:
ayIMalbHOM, BU3yaJbHOW, C  UCIOJb30BAaHUEM  CIELMAJIbHBIX  TEXHUYECKHMX  CpPEACTB U
UH(POPMAIIMOHHBIX CHCTEM.

Mennamarepruainbl TaKKe CIIEAyeT HCIOIB30BaTh W aJalTHPOBATh C YYETOM HHIMBHIYATbHBIX
ocobenHoctelt 00yuenus nui ¢ OB3.



OcBoenne muctuiumHbl Jumamu ¢ OB3  ocymiecTBisieTcss ¢ HCIOJIb30BAaHUEM CPEICTB
oOydeHust OOIIEero W CHeualbHOr0 HazHayeHHs (MEPCOHATBHOTO U KOJUIEKTUBHOTO HCIIOJIb30BAHMS).
MartepranbHO-TEeXHHYECKOE OOeCTieueHre MpeIycMaTPUBAET MPHUCIIOCOOJICHUE ayIUTOPUNA K HYXIaM
i ¢ OB3.

dopma mMpoBeNEHUS AaTTECTAlMU IS CTYACHTOB-WHBAIHMIOB YCTAHABIMBACTCS C YUETOM
WHAMBHUIYATIbHBIX TIcuXxodundeckux ocodenHocteir. Jlns crymentoB ¢ OB3 mpemycmaTtpuBaercs
noctymHas JopMa MpeI0CTaBICHUS 3aJaHI OIEHOYHBIX CPEJICTB, @ HMEHHO:

- B MEYaTHOW WM 3JEKTPOHHOU (opme (Il TUI] C HAPYIICHUSIMU OMOPHO-IBUTATEIHHOTO
arrapara);

- B Me4aTHOH (hopMe WK SNEKTPOHHOU GopMe C yBEIMUYEHHBIM HIPUPTOM U KOHTPACTHOCTHIO
(st JIAIL ¢ HAPYIICHUSIMHU CITyXa, PEUH, 3PCHHUS);

- METOJIOM UTEHHS aCCHUCTEHTOM 3a/IaHus BCIyX (IUIS JIUI] C HAPYLICHUSIMH 3pEHUS).

CrygeHTaM C WHBUIMJHOCTBIO YBEIMYMBACTCS BpeMsi Ha IOATOTOBKY OTBETOB Ha
KOHTPOJbHBIE BONpOChl. JIis  TakuxX CTYyAGHTOB IMpeaycMaTpuBaeTcss  JocTymHas — ¢opma
MPEIOCTABIICHHS OTBETOB HA 3aJIaHUs, @ IMCHHO:

- MUCHbMEHHO Ha Oymare WM HabOOpOM OTBETOB Ha KOMIIbIOTEpe (AJI JIMIl ¢ HAapYyIICHUSIMH
ciIyxa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C MCIOJB30BAHHUEM YCIYT acCHCTEHTa (Ui JIUIL
C HapYIICHUSMU OTIOPHO-JIBUTATEIHFHOTO ammapara);

- YCTHO (711 TUI[ C HAapYIIEHUSIMU 3PEHUs, OTIOPHO-BUTATENBHOTO anmnapara).

[Ipu HeoOxomuMoOCTH i OOYYAIOMIMXCS C WHBAIMIHOCTBIO TPOIEAypa OICHWBAHUS
pe3yNIbTaTOB O0YUEHHUSI MOXKET MPOBOJAUTHCS B HECKOJIBKO ATAIOB.



