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[Iporpammy coctaBui(u):

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

Pabouyas nporpamma npakTHKU
IpeaqnnioMmHas npakTuKa

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.




BusupoBanue PII/{ njis1 ucroiHeHUs B OYepeTHOM y4eOHOM roay

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 o4epeTHOM Y4eOHOM rogay

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/L 1jis1 ucrosiHeHUs B OYepeTHOM y4eOHOM roay

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 PII/] njs1 ucnosiHeHusi B o4epeTHOM Y4eOHOM roxy

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

«[IpenaumiaoMHas MpaKTHKa» HMEET CBOEH Lenblo CPOpPMHUPOBATH, 3aKPEMHUTh M Pa3BHUTh
MPaKTUYECKHE HABbIKW M KOMIIETEHLMHU, IpPEAyCMOTPEHHBIE J[JaHHOM pabodeil mnporpammoil 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: 6 3.c. (216 akan. gac.).

3. TUIL, BUJ U CITOCOB ITPOBEJIEHUS IPAKTUKHU

Bun npaxTuku: IIponsBoacTBEHHAs MPAaKTUKA
Tun npakTuku: [IpeaumioMHas npakTuKa

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

«IIpepmunoMHas mnpakTuka»  HampaBieHus nofaroroBku  11.03.04  DOnekrponuka 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 npuMeHSTh B IPo¢ecCHOHATBHOI J1esITeIbHOCTH YI1y0JIeHHbIe 3HAHUS O
CTPYKTYpe, Gpu3ndeckux, Pu3nKo-XuMHYECKHX CBOICTBAX, HA3HAYEHHMH HAHOMATEPHUAJIOB H
HAHOCTPYKTYP, U MeTOJaX H3MepeHHusl HX IapaMeTPoB

ITK-1.1 : IIpumensieT yriy0JieHHbIE 3HAHNUS O CTPYKTYpe, pu3ndecknx, pu3nko-XuMHYECKHX
CBONCTBAX, HA3HAYEHUHM HAHOMATEPUAIOB U HAHOCTPYKTYP NPH pellieHNH 32124 B 00J1aCTH

3JIeKTPOHUKH
3HATH:
- O CTpyKType, (U3NYECKHX, (PU3NKO-XMMHUYECKUX CBONCTBAX, HA3HAYCHUH HAHOMATEPHAIIOB U
HaHOCTPYKTY]
YMmerth:

- TIPUMEHATH B NMPOPECCUOHAIBHON NEATENIbHOCTH YIIyOJEHHbIE 3HAHHSI O CTPYKTYpE, (PU3NYECKHUX,
(hM3UKO-XMMHYECKUX CBOMCTBAX, HA3HAYCHUH HAHOMATEPUATIOB U HAHOCTPYKTYP

Baaners:
- HaBBIKAMHU aHaimm3a  (Pu3MYECKUX, (UBHUKO-XMMHYECKHMX I(PPEKTOB, HCIOIB3YeMBIX B
COBpeMeHHOfI HAHOJJICKTPOHUKC U NCPCIICKTUBHBIX JJI €C I[aﬂbHefIHleFo pPa3BUTHUA

IIK-1.2 : IIpumensietr yriiy0JieHHbIe 3HAHUSA 0 METOAAX U3MEPEHUS MapaMeTPOB MATEPHAJIOB H

HAHOCTPYKTYP
3HATH:
- 00 OCHOBHBIX METOJIaX U3MEPEHUS apaMeTPOB HAHOMATEPUATIOB U HAHOCTPYKTYP
YMeTh:

- TpPHUMEHATH B MPO(ECCHOHANBHON MEeATENbHOCTH YINyOJNIEHHBbIE 3HAHUS O METOJaX H3MEpEeHHs
rapaMeTpOB HAHOMATEPHAIOB U HAHOCTPYKTYP

Baanern:
- HAaBBIKAMH I1I0JIb30BAHUA I/IH(I)OpMaI_II/IOHHI:IMI/I pecypcaMH B OGH&CTI/I METOAOB JIHWArHOCTHUKHU
HAaHOMAaTEpPHUaJIOB U HAHOCTPYKTYP

ITK-3 : Cnioco0eH onpeneasiTs BO3MOKHbIC BAPDHAHTHI (pu3nvecKkoil peanu3anuu, pusndeckue u
MaTeMaTHYeCKHe MO/Ie I MUKPO- M1 HAHOCHCTEM H HCIOJIb30BATH MPOrPaMMHbIE CPeACTBAa UX
NPOEKTHPOBAHMUA M MO/AeJIMPOBAHUS

ITK-3.1 : Ananusupyer ¢pu3nyecKkne MexaHu3Mbl padoTbl NPUOOPOB TBEPAOTEIbHOM
3J1eKTPOHNKH

3HaTh:
- BapuaHThl (U3MUECKOW peanu3anuu, (QU3MYEeCKMe W MaTeMaTHYeCKHe MOJENU 3JIEMEHTOB
TBEPAOTEIBHON NIEKTPOHUKHU

YMmern:
- OIpeleNATh BO3MOXHbIE BapUaHThl (hU3MUYECKOM peanu3anuu, (pu3nyeckMe U MaTeMaTHYecKue
MOJIEIIA NIEMEHTOB TBEPAOTEIBbHON MIEKTPOHUKHU

Biaagern:
- HaBBIKAMU aHAJU3a MPUHIMIIOB paOOTHI AIEMEHTOB TBEPOTEIBHOM AEKTPOHUKHI

IIK-3.2 : I/ICHO.]'II)3yeT MMporpaMMHbI€ CPEACTBA MPOCKTUPOBAHUA U MOACTHPOBAHUSA 3JIEMEHTOB
IEKTPOHUKH

3HaTh:
- OCHOBHBIC DJICMCHTHBI HpOI’paMMHBIX Cpe,Z[CTB HpOGKTHpOBaHI/ISI )41 MOI[CJ]I/IpOBaHI/IH 3JICMCHTOB
ANEKTPOHUKHU

YMmerThb:
- HCIIOJIB30BAThH HpOl"paMMHBIe CPGI[CTBa HpOGKTI/IpOBaHI/IH nu MOHGJII/IpOBaHI/ISI 3JICMCHTOB
ANEKTPOHUKHU

Baanern:
- METOJaMUu 158 I/IHCprMCHTaMI/I CHGIII/IaJ'II/ISI/IpOBaHHBIX CUCTEM aBTOMaTI/ISI/II)OBaHHOFO



IMPOCKTUPOBAHUA U MOJCIUPOBAHNA SJICMHTOB 3JICKTPOHHUKH

B PE3YJIbTATE OCBOEHHMS NPAKTUKH OBYYAIOIIUCA JOJIKEH

3HaTh:
- 0 CTpyKType, (u3M4ecKuX, (PU3NKO-XUMHUUYECKUX CBOWCTBAX, HA3HAYECHUHW HAHOMATEPHAIOB M
HAHOCTPYKTYP
- 00 OCHOBHBIX METOJIaX U3MEPEHUS apaMeTPOB HAHOMATEPUATIOB U HAHOCTPYKTYP
- BapwaHThl (u3uMUYecKol peanmzanuu, (U3MIECKUE W MATEeMATHYECKHE MOJCIU JJIEMEHTOB
TBEPAOTENbHOMN AIIEKTPOHUKHU
- OcCHOBHBIC JJIEMEHTBI TPOTPAMMHBIX CPEICTB MPOCKTHUPOBAHHWS W MOJICITUPOBAHUS DJIEMEHTOB
ANEKTPOHUKHU

YMerh:
- TPUMEHATh B MPO(ECCHOHALHON NEATEILHOCTH YIITYOJEHHBIE 3HAHHUS O CTPYKTYpe, (DH3WYECKuX,
(U3NKO-XUMHUYECKIX CBONCTBAX, HA3HAYCHUU HAHOMATEPHAJIOB U HAHOCTPYKTYP
- TpPHUMEHATH B MPO(ECCHOHANBHON MEeATENbHOCTH YIMyOJNEHHBIE 3HAHUS O METOJaX H3MEpEeHHs
napaMeTpoB HAHOMATEPUAJIOB U HAHOCTPYKTYP
- ONpeNensiTh BO3MOXHBIE BapHAHTHI (PU3NYECKOW peanu3anuu, (U3MYECKUe W MaTeMaTHUYECKUE
MOJIEJIH PJIEMEHTOB TBEPIOTEIIBHOM AIEKTPOHUKH
- HCIIOJIB30BATh HpOl"paMMHBIG Cpel[CTBa HpOCKTI/IpOBaHI/I}I )41 MOIIGJII/IpOBaHI/IH 3JICMCHTOB
ANEKTPOHUKHU

Baanern:
- HaBBIKAMH aHamM3a  (Qu3HYEecKuX, (HUBMKO-XUMHUECKHX 3(P(EeKToB, HCHOIB3yeMBIX B
COBPEMEHHOM HAHOZJIEKTPOHUKE U TIEPCIEKTUBHBIX TS €€ JalIbHEUIIIer0 pa3BUTHUS
- HaABBIKAMH ITIOJIB30BAHUS I/IH(bOpMaHI/IOHHBIMI/I pecypcaMI/I B O6J'IaCTI/I METOAOB IHUATrHOCTUKU
HAaHOMAaTepHUaIOB U HAHOCTPYKTYP
- HaBBIKAMU aHaJIM3a MPUHIIUIIOB Pa0OTHI AIEMEHTOB TBEPAOTEIBLHON IIEKTPOHUKHI
- METOAaMHUu 158 I/IHCTPYMCHTaMI/I CHGI_II/IaJII/I3I/Ip0BaHHBIX CUCTEM aBTOMaTI/I3I/IpOBaHHOFO
MPOCKTUPOBAHUS U MOJACITUPOBAHUS IEMHTOB JICKTPOHUKHU

6. CTPYKTYPA U COAEP/KAHUE ITPAKTUKHA

[Ipu mpoBeneHMM y4eOHBIX 3aHATUH OpraHM3alusl OOECHEUMBACT pa3BUTHE Yy OOydaromUXCs
HaBBIKOB KOMaHAHOW pabOThl, MEXJIMYHOCTHOM KOMMYHHMKAIUM, NPUHATHS PELIEHUH U JIHUIEPCKUX
KAa4eCTB.

Kon HaumeHoBaHMe pa3ejioB U TeM /BUJ 3aHATHS/ Cem. Yacos
3aHATH

1. OpFaHI/I3alll/lOHHO-HOIIFOTOBI/ITeJIbHI)Ie pa3jaesi

1.1 OpranuzanuonHoe coopanue (KpIIA). 3HaKoMCTBO C LEBIO
MPAaKTHKH, OCHOBHBIHE OTalbl MPAKTUKH, MECTa IPOBEICHHS 8 2,754
IIPaKTUKH, BblJada 3a)13,HHI>i Ha MPAaKTHUKY

1.2 HHCcTpyKTaK 1O TeXHUKe 0e30IMacHOCTM H OXpaHe TpyAa

(KpIIA). UHCTpyKTa)Xk 1O TEXHUKE OE30MacHOCTH M OXpaHe 8 1
Tpyaa

2. [TosryyeHne HABBIKOB MPAKTUYECKOM 1eITeJIbHOCTH, 0030p MaTepuaoB U GopMHUPOBaHHE

2.1 AHamn3 uHpopMamum u  (GoOpMHpPOBAHHE OTYETA MO 20 (13 HUX
npakTuieckoii moaroroBke (Cp). COop u cucreMarusamus 10 Ha
JIUTEPATYPHBIX JAHHBIX. 8 MPaKT.

TTO/IT.)

2.2 |BbimojiHeHMe 3aJaHWH  HANPaBJEHHBIX HAa  MOJy4YeHHe 140 (u3
HABBIKOB mNpakTuyecko mnoaroroBku (Cp). Ilnanuposanue, Hux 87 Ha
MOATOTOBKA U BBHINIOJIHEHHUE 3aJaHUSl HA MPAKTUKY 8 IIPAKT.

TIO/IT.)




2.3 Ananu3 uHpopmamuu W (opMHUpoOBaHMe OTYéTA 1O
npakTudeckoii moarorobke (Cp). OOpaGoTrka U aHanu3
pe3yNnbTaToOB MPOXOXKIAEHUS MpakTuku. OdopmieHne ordyera o
IIPAKTHUKE.

8 34,25

3. IIpomexyTouHasi arrectanus (3a4€T ¢ OLIEHKOH)

3.1 IloaroroBka K  cAadYe  NPOMEKYTOYHOH  aTTecTalluy
(3auéTCO). 8 17,75

3.2 KonrakTHast pabdora ¢ nmnpemnoxaBarejieM B  IEpPHON

npome:kyrouHoi arrecranuu (KpIIA). 8 0,25

7. OHEHOYHbBIE MATEPHUAJIBI

7.1. IlepevyeHb KOMIIETEH U

IlepeueHnp KOMIETEHLMIH, HA OCBOGHHE KOTOpBIX HampasieHa «lIpenauniuomuasi npakTtukay», ¢
yKa3aHUEM pe3yJabTaToB HMX (GOPMHUPOBAHMS B IMPOIECCE OCBOEHUS 00pa30BaTEIbHOM MpPOrpamMMBbl,
IpezCTaBiIeH B 1.3 HacTosLIeH paboueil mporpaMmbl

7.2. TunoBble KOHTPOJIbHbIE BONPOCHI M 32 JaHUSA

Pazgen 1

1.BennunHa HanpsKeHUs B CETH.

2 ITpob6nema 3a3emieHus NpuOOPOB U YCTAHOBOK.

3.IlocnenoBaTenbHOCTh BKIIIOUEHHUS U OTKIIIOYEHHUS TPUOOPOB U YCTAHOBOK.
4.00parieHue ¢ XUMUYECKUMH peareHTaMH.

Paznen 2

1. Tunsl Hay4YHBIX U3/IAHUH.

2. Cuctemsl Scopus, Web of Scinse, PUHI]

3. Cucrema AHTHUILIarUaT

4. O6paboTKa pe3yJIbTaTOB IKCIIEPUMEHTA.

5. CnocoOsl omnpeeneHus MOrpeuIHOCTe Pe3yIbTaTOB UCCIETOBAHMS.

6. [IpennoxxuTe METOIMKY MTPOBECHUS SKCIIEPUMEHTA B IPEIMETHON 00JIaCTH MPOXOKICHHUS
MPaKTUKH.

7. IlpenyioxuTe CTPYKTYPHYIO CXEMY IKCIIEPUMEHTANIbHOM YCTAaHOBKU B IPEIMETHON 00IaCcTH
IPOXOKACHUS ITPAKTUKU.

8. Kakue 00s13aHHOCTH BBIMOJIHSUINA IPU IPOXOKICHUH MPAKTUKU?

9. Kakumu crienmain3upoBaHHbIMU CUCTEMAMH aBTOMAaTU3UPOBAHHOTO TPOEKTUPOBAHMS U
MozenupoBanus Ber mons3oBanuck? [IpuHnumbe: ux paboTsi?

7.3. @OH/ OLICHOYHBIX MATEPHAJIOB

[TonHbI nepeueHb OLIEHOYHBIX MAaTEPUAIIOB MPEACTABIIEH B IPUIIOKEHNN 1.

8. MATEPUAJILHO-TEXHUYECKOE U YYEBHO-METOJUYECKOE
OBECNEYEHME JUCLUIIAHBI (MOLY.JIST)

8.1. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITIPAKTHUKH

HaumeHoBaHue moMeneHUsI Hepeqeﬂb OCHOBHOI'O OﬁopyJIOBaHI/Iﬂ

VYueOHas ayauTopus sl IPOBEACHUS 3aHATHH | MynbTUMeMitHOE 000pyI0BaHuE,




JICKHUOHHOTO U CCMUHAPCKOI'0 THUIIA, Cricnyain3npoBaHHAA MG6€JII), Ha60pI)I

IPYNIOBBIX U MHAWBUIYAIbHBIX JIEMOHCTPAIIMOHHOTO 000pYIOBaHMS U yueOHO-
KOHCYJIbTAallUH, TEKYILIEr0 KOHTPOJIS U HaIJISAHBIX T0COOUH, oOecreunBaromye
NPOMEKYTOUHOH aTTecTaluu TEMAaTUYECKUE UIUTIOCTPALUH.

[Tomermienue Ui caMOCTOATENIBHOM PabOThI KommnbrorepHas TEXHUKA ¢ BO3MOXHOCTBIO
oOy4aromuxcs noJKJIto4ueHus K cetd "MHTepHeT" u o0ecnieueHreM

JOCTyIa B 3JIEKTPOHHYIO HH()OPMAIIIOHHO-
00pa30BaTeNbHYIO CPEY OpraHnu3aIUH.

basel npakTuku O6opynoBaHue U TEXHUUECKHE CPEACTBA O0YUCHHUS,

IIO3BOJIAIOLIEM BBINOJIHATE ONIPEAEIECHHBIE BUIbI
paboT, mpeaycCMOTPEHHBIE 3aJaHUEM Ha IPAKTHUKY.

=P

10.

8.2. HEPEYEHb TIPOI'PAMMHOI'O OBECITIEYEHUS
P7-Oduc.
Comsol Multiphysics. Cyonunien3nonssiit 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
ot 07.09.2020

8.3. PEKOMEHAYEMAS JIUTEPATYPA

8.3.1. OcHoBHas uTEpPaTYypa
[Ilyka A. A., CuroB A. C. Dnektponuka B 4 4. Yacte 2. MUKpPO3JIEKTpOHUKA [DIEKTPOHHBII
pecypc]:Yuebnuk s By3oB. - MockBa: [Opaiit, 2021. - 326 ¢ — Pexum pgocryna:
https://urait.ru/bcode/470589
Ilyka A. A, CuroB A. C. Dnektponuka B 4 4. Yacte 1. BakyymHas u Tuta3MeHHas
ANEKTPOHMKA [DNeKTpoHHbIN pecypc]:YueObHuk 11t By30B. - Mocksa: IOpaiit, 2020. - 172 ¢ —
Pexwum mocrtyma: https://urait.ru/bcode/451115
Xopun U. A. TexHODOTHH 3IEKTPOHHONH KOMIOHEHTHOH 0a3bl:ydyeOHOe mocoOue. - Caparos:
At ITu Op Menaua, 2018. - 277 c.
IIyka A. A., CuroB A. C. Onexkrponuka B 4 u. Yacte 4. DyHKIMOHAIbHAS DSJIEKTPOHHUKA
[DnexkTponHbIil pecypc]:YueObuuk mns By30B. - MockBa: Opaiit, 2020. - 183 ¢ — Pexum
nocryna: https://urait.ru/bcode/451677
I'ynse 1O. B., UBanoB B. U., JlyunukoB II. A., CuroB A. C., CypxukoB A. II. OcHOBBI
KOHCTPYHPOBAHMSI U TEXHOJOTUHM IPOU3BOJICTBA PaJMOAIEKTPOHHBIX CpeAcTB. VHTerpaiabHble
CXeMbl [DJEKTpOHHBIM pecypc|:YueOHuK s By30B. - Mocksa: FOpaiit, 2021. - 460 ¢ —
Pexwum mocryma: https://urait.ru/bcode/470122
Kanycrun B. W., CuroB A. C. TexHoinorum npoU3BOACTBA M KOHTPOJIb KauecTBa
HAHOMATEPUAIOB M HAHOCTPYKTYp [DJIEKTpOHHBINA pecypc]:yueOHOe mocobme. - M.: MUPDA,
2017. - — Pexxum poctyna: http://library. mirea.ru/secret/21022018/1647.iso
Abnymnaes  [[. A, MunoBanoB P. A, Xopun W. A, u gap. HccnemoBanue cucrem
MHOTOYpoBHeBoM MeTammu3anuu MC Ha ycranoBke Quanta 3D DualBeam [DnexkTpoHHBIN
pecypc|:meron.  ykazammsa. - M..  MWUPDA, 2018. - - Pexum  nocryna:
http://library.mirea.ru/secret/25052018/1709.iso
Hlyka A. A., CuroB A. C. HaHosnekrpoHuka [DeKTpoHHBIN pecypc|:YueOHHUK AJis BY30B. -
Mockga: FOpaiit, 2021. - 297 ¢ — Pesxum goctyna: https://urait.ru/bcode/470007
[Ilyka A. A., CuroB A. C. Dnektponuka B 4 4. Yactp 3. KBanToBas u onTuyeckas
ANEKTPOHMKA [DNeKTpOoHHBIN pecypc]:YueObHuk st By30B. - Mocksa: IOpaiit, 2021. - 117 ¢ —
Pexxum nocryma: https://urait.ru/bcode/470590
[lepctiok H. 3., TI'magpimes WM. B., KysnwemoB B. B. Meroauueckue ykazaHus 10
BBITIOJTHCHHIO BBIITYCKHOW KBaJdU(UKAIMOHHON paboThl OakaiaBpa [DIEKTpOHHBIN pecypc]:. -
M.: PTY MUPOA, 2021. - - Pexxum JIOCTYyIIA:
https://library.mirea.ru/secret/11062021/2713.iso




8.3.2. JlononHMUTEIBHAS JIUTEPATYPA
IleeuoB E. ®., JlemenkoBa T. A., Anp-Hatax P. W. OcHOBbl MojaenupoBaHusi Hu
npoektupoBanuss MOMC B CAIIP CoventorWare [DnekTpoHHBIH pecypc]:yaebHOE mocobue.
- M.: MUPDA, 2016. - — Pexxum nocryna: http://library.mirea.ru/secret/ab/1242.iso
ITeBnoB E. @., TapacoB U. E., Munnebaes B. M. ABTOMaTH3UpPOBAHHOE MPOCKTUPOBAHHE
U(PPOBBIX cXeM [DIIEeKTpOHHBIN pecypc]:ydeOHoe mocodue. - M.: MUPDA, 2016. - — Pexum
nocryma: http://library.mirea.ru/secret/ab/1243.iso
HemenkoBa T. A., IleuoB E. ®. JlmarHoctHka UH(POBBIX YCTPOMCTB [DIEKTPOHHBIHI
pecypc]:yuebnoe mocobue. - M.:. MITY MHUPDA, 2015. - — Pexum npocryna:
http://library.mirea.ru/secret/e 1156.is0
Hlyka A. A., CuroB A. C. DnekTpoHuKa:YueOHUK A akajgeMm. OakanaBpuata. - M.: KOpaiir,
2016. -
OpacoB A. H., it M. M., JleBuna E. FO. M36panubie m1aBbl GU3UKH KOHIAEHCUPOBAHHOTO
cocrosiHms ;. yaeOHoe ocodue. - M.: PTY MUPDA, 2021. - 105 c.
I'mapgpimes W. B., ®erucoB JI. 10., IOpacoB A. H. Marematuka B (QHU3HMUECKUX
3amadax:ydyebHoe mocodue. - M.: MUPDA, 2020. - 162 c.
IlesuoB E. @., Kpyro B. B. OcHoOBBl aBTOMaTH3MpOBaHHOIrO mpoekTupoBanus CBY
YCTPOMCTB M CHUCTEM [DJEKTPOHHBIA pecypc|:yueOHoe mocobue. - M.: PTY MHUPDA, 2018. -
— Pexxum nocryma: http://library.mirea.ru/secret/06032019/1975.iso
Boporunos K. A., Myxopros B. M., CuroB A. C. MHTerpupoBaHHbIE CETHETONIEKTPUUECKUE
ycTpoiicTBa:. - M.: DHeproaromuszaat, 2011. - 174 c.

8.4. PEKOMEHYEMBI MIEPEYEHb COBPEMEHHBIX ITIPO®ECCUOHAJIBHBIX BA3

1.

10.

11.

12.

JAHHBIX U THOOPMAIIMOHHBIX CITPABOYHBIX CUCTEM

WNudopmanmronHslif moptan no MaTepuagoBeneHuto http://www.materialstoday.com
Caiit ®denepanbHON CiTyObl MO HMHTEIEKTYalbHONH COOCTBEHHOCTH, MATEHTaM U TOBapHBIM
3HaKaM

http://www fips.ru/

baza nannbix Web of Science

http://www.webofknowledge.com

Caiit Poccuiickoro marautHoro o6mecrsa (MAI'O)

http://www.amtc.ru/mago/

HoBoctHoll 1 ananuTHueckuii nopran "Bpewms anekTpoHuKn"
http://www.russianelectronics.ru

XKypnan "Hano- u MukpocucremHasi TexHuka"

http://www.microsystems.ru

Haunonaneneiit uccnenoBarensckuid neHTp "KypuaTtoBckuit uncturyt'
http://www.kesni.nrcki.ru

European XFEL

https://www.xfel.eu

Imec R&D, nano electronics and digital technologies

https://www.imec.be

1XBT — uHTepHET-U3/1aHUE O KOMITBIOTEPHOH TEXHUKE
https://www.ixbt.com

MexayHapoaHbIi pecype s Moucka 1 0OMeHa HayYHbIMU MyOIMKaIUAMU
https://www.researchgate.net

Onextponuka HTD - HaydHO-TeXHUUECKUH JKypHAII

http://www.electronics.ru



13. IEEE International Roadmap for Devices and Systems

https://www.irds.ieee.org

14.  Simiconductor Industry Association
https://www.semiconductors.org

15. Poccuiickuii TEXHOJIOTMUYECKUH JKypHAI

https://www.rtj.mirea.ru
16. XXypuanwsnsbrit nopran @TU um. A.d. Nodde

https://www .journals.ioffe.ru

17. HMudbopMannOHHBIA TOPTAT CUCTEMBI MEXKIYHAPOIHOTO IUTHPOBAHUS Scopus
https://www.scopus.com

18. HMubopManMoHHBINA MOPTal CUCTEMBl MEXIYHApOAHOTO IIuTHpoBaHus “Web of Science”
https://www.apps.webofknowledge.com

19. ®oup conelcTBUSI MHHOBAIUSM
http://www.fasie.ru

20. MuHHCTEpPCTBO HAYKH U BBICIIETo 0O0pazoBanus Poccuiickoii denepamnmu
https://www.minobrnauki.gov.ru

21. XuMuk.ru - caiit o xumuu http://www.xumuk.ru

22. Hayunas snextpoHHas 6ubnuoteka http:// www.elibrary.ru

23.  Wolfram: BeruncieHus 1 3HaHUA, pyKa K pyke http:// www.wolfram.com

24.  Stephen Wolfram: Official Website http://www.stephenwolfram.com

25. COMSOL Multiphysics® I10 JUISL MYJIbTU(PUZUIECKOTO MOJICTTUPOBAHUS
https://www.comsol.ru

26. HMudopmanmonnslii noptan Poccuiickoro Hayqnoro gonaa http://www.rscf.ru

27. Poccuiickuii hoHa hyHIAMEHTATBHBIX UCCIenoBaHuid https:// www.rfbr.ru

28. HMudopmanmonnsiii nopran «llomynspueie HaHOTEXHOTOTHWY» http://Www.popnano.ru

29. HanomeTp — HaHOTEXHOJOTHYECKOE coolmIecTBO http://www.nanometer.ru

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

31. DnexkTpoHHBI (OHI TPABOBOH W HOPMATHUBHO-TEXHUUYECKOW TOKYMEHTAIMHM | EXHODKCHEpPT
http://www.docs.cntd.ru

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

8.5. METOANYECKHUE YKA3ZAHUA I/ OBYYAIOIIUXCS 110 OCBOEHHIO
INPAKTUKH

Ha nepBom opraHu3anMoHHOM COOpaHUM HEOOXOIUMO O3HAKOMHTH CTYIACHTOB C
coziep’KaHneM paboyeld MporpaMMbl PAKTUKH, C MTOPSAKOM U TpauKOM MPOXOKIACHHS TIPAKTHKH.

B Hauane mpoxoxIeHHs MPaKTUKH, HA OPraHU3AIMOHHO-TIOTOTOBUTEIEHOM 3Tare CTyAEHTaM
HEOOXOIUMO:

- 0OpMHTH 33/1aHNE HA TPAKTHUKY;

- IPOWTH MHCTPYKTaX IO TEXHHWKE 0E30MacHOCTH M MPOTHUBOIIOKAPHON TEXHHKE;

- O3HAKOMHUTBECS C COJIEpKaHWEM pabodyeld MporpaMMmbl TPAKTHKH, TPAaBWIAMUA U
00S3aHHOCTSAMHM TIpaKTHKAaHTa Ha TNPENNpPUSATHH, CTPYKTYpoll monpasneneHuit (pabodmx MecT)
NPaKTUKH, PeKUMOM pabOTHI PEPUSATHS;

- O3HAKOMHTBCS CO CTPYKTYPOH 3aKIIOYMTEIILHOTO OTYETa MO MPaKTHKE.

3a mepuoj] MPOXOXKACHUS TMPOU3BOACTBEHHON IPAKTUKU CTYIEHT CAMOCTOSTEIFHO H3y4aeT
JOKYMEHTAIMIO,  CBA3aHHYIO ¢ Oynmymed  mpoQecCHOHAIbHOM  IeSTENbHOCThIO,  ydeOHYIO,
CIPAaBOYHYIO, HOPMATHBHYIO M HAy4YHO-TEXHHYECKYIO JUTEPATypy II0 COOTBETCTBYIOIIUM pa3zieiam
IaHHOW mporpammebl. JlurepaTypa momdupaercs B OMOIMOTEKe yHHMBEpCHTETa (BKIIIOYas AOCTYH K
OBC), nyOnu4yHBIX HAyYHO-TEXHHUYECKMX OMOMMOTEKax. 3aKkperuieHHe pe3yabTaToB IPaKTHKH



OCYIIECTBIIETCS IIyTEM CAMOCTOSATENLHOM pabOThI CTYAEHTOB C PEKOMEH/IYeMO TUTepaTypoi.

B xome mpoxoskaeHHs MPaKTUKW CTYAEHT JOJDKEH PEUIMTh BCE ITOCTABJICHHBIC IEPe] HUM
3aJaud M HAmUcaTh OTYET O CBOCH JEATENPHOCTH B paMKaxX NPAaKTUKH, a TaKXKe BBIMOJHEHHBIE
paboThel (TpymOBble NEHUCTBUS, TPyAOBble (GYHKIMHU), CBsI3aHHBIE C Oymymiedl mpodeccrHoHaIbHOM
JeITeNbHOCTBI0 O0ydaromerocs.. B oTdere MOKHBI OBITH OINWCAHBI BCE OCHOBHBIE OTallbl
OPOXOKICHHUS TPAKTUKM B COOTBETCTBMM C 3afaHueM. OKOHYaTeIbHO OQOPMIICHHBIH U
NOJITMCAHHBIA CTYIEHTOM OTYET CHAeTCs PYKOBOIUTETIO TPAKTUKKA HE TOIPKE, 4eM 3a 3 JHA [0
3amuTH. B yKkazaHHOE pyKOBOAMTENEM NPAKTHUKH BpeMs CTYACHT OO0s3aH SBUThCA Ha Kadenpy s
3aIUTHI OTYETA.

8.6. METOAUYECKHUE PEKOMEHJIAILIUU 1O OBYYEHUIO JINL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMMU 310POBbSA U HHBAJIN1OB

OcBoeHHE MPAKTUKH OOYJArONUMUCS C OTPaHMYEHHBIMH BO3MOKHOCTSIMH 37J0POBBS MOYKET
OBITh OPraHM30BAaHO KaK COBMECTHO C JIPYTMMH OOY4YaIOIMIMMHCS, TaK M B OTIEIBHBIX TPYIIaXx.
[Ipenmonaratorcss  cnenuanbHble YCIOBUS AN TOJNYy4eHHS 0Opa3oBaHHA OOy4alomMMHUCS C
OTPaHHYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI.

[Ipodeccopcko-nenarornyeckuii = cOCTaB  3HAKOMHUTCS C  MCUXOJIOTO-(QU3HOTOTHYECKUMU
0COOCHHOCTSIMH OOYJAIONIMXCSl HMHBAJIHIOB M JIMI C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS,
WHAMBHUIYaJIbHBIMU MPOTpaMMaMU peadHINTAllMU WHBaIUAOB (mpu Haimuuuu). [Ipu HEeoOXxommumocTu
OCYLIECTBIISICTCSI ~ JIONMOJIHUTENbHAs  NOAJEpKKAa  NPENoAaBaHUs  ThIOTOpAMH,  IICHXOJIOTaMH,
COLIMANIbHBIMU PAOOTHUKAMU, MPOIISIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBercTBHM ¢ MeTOAMYECKUMHU peKkoMeHaanusMu MunoOpHayku PO (yre. 8 ampens 2014
r. N AK-44/05BH) B Kypce MperoJiaraeTcsi HCIOJIb30BaTh COIMANbHO-aKTHUBHBIE M PEQIIEKCUBHbBIE
METOJIbl OOYYEHMsI, TEXHOJOTUU COLUOKYIbTYPHOU peadWiIUTallud C LEIbI0 OKa3aHUs IMOMOINU B
YCTAHOBJICHUHM TOJIHOIEHHBIX MEXKIUYHOCTHBIX OTHOIICHUH C APYrMMH CTYJAEHTaMH, CO3JaHUU
KOM(OPTHOTO TICHXOJOTHYECKOTO KJIMMaTa B cTyneHdeckoil rpymme. Ilogbop u pa3zpaborka ydeOHBIX
MaTepUajoB TPOU3BOAATCS C y4eTOM MPEJOCTaBleHHS MaTepuala B pa3IUyHbIX (opmax:
ayIuaibHOM, BH3YaJlbHOW, C  WCIOJB30BAaHUEM  CHENHAIBHBIX  TEXHUYECKHUX  CPEIACTB |
UH(GOPMALIMOHHBIX CHCTEM.

Menuamarepuainbl TaKKe CIIEAyeT WCIOJIb30BaTh U aJalTHPOBATh C YYETOM WHIMBHIYabHBIX
ocobeHnHocTel oOydenus i ¢ OB3.

OcBoenne naucuuiuiMHbl Junamu ¢ OB3  ocymiecTBiseTcss € MCIONb30BAaHUEM CPEICTB
o0ydeHHst OOIIEero W CrenualbHOr0 HazHayeHHs (MEpCOHATBHOTO U KOJUIEKTUBHOTO HCIIOJIb30BAHMS).
MartepranbHO-TeXHUUYECKOE OOecreueHre IMperycMaTpUBAET IMPHUCIOCOOICHUE ayIUTOPUH K HYXJaM
mur ¢ OB3.

dopma MNpoBeneHUs aTTeCTalluu s CTYJCHTOB-MHBAJIMJIOB YCTAHABIMBAETCS C Y4ETOM
WHAMBUIYAJIbHBIX TIcuXxodu3ndecknux ocodenHocteir. Jlns crymentoB ¢ OB3 mpemycmaTpuBaercs
JoCTyIHas (hopMa MpeoCTaBICHUS 3aJaHNH OLIEHOYHBIX CPE/ICTB, @ UMEHHO!

- B MEYaTHOW WM 3JEKTPOHHOU (opme (IIsl JUI[ C HAPYIICHUSIMU OMOPHO-IBUTATEIHHOTO
arrapara);

- B Me4aTHOU (hopMe WK ANEKTPOHHOU GopMe ¢ yBEIMUYEHHBIM HIPUPTOM U KOHTPACTHOCTHIO
(n7s1 ML ¢ HAPYIIEHUSIMU CIlyXa, peuH, 3peHUs);

- METOJIOM UTEHHSI aCCUCTEHTOM 3a/laHus BCIyX (VIS JIUI] C HAPYLICHUSIMH 3pEHUS).

CrtyneHTaM C UWHBAJIMJHOCTHIO YBEIMYHMBACTCS BpeMs Ha TIOATOTOBKY OTBETOB Ha
KOHTPOJbHBIE BONpPOCHL. JIis  TakuxX CTYyAGHTOB MpeaycMaTpuBaeTcss  JocTymHas — ¢opma
IPEIOCTaBIEHHUS OTBETOB HA 3a/1aHUs, @ UMEHHO:

- NUCHbMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIIbIOTepe (AJis JIMIl ¢ HapyUICHUSIMH
cilyxa, peun);

- BBIOOPOM OTBETa U3 BO3MOJKHBIX BAPUAHTOB C MCIOJB30BAHUEM YCIYT acCHCTEHTa (Ui JIUILL
C HapYyILICHUSIMHU OMOPHO-IBUTaTEIBHOTO aIapara);

- YCTHO (7S JIUI C HAapYIIEHUSIMU 3PEHUs, OMIOPHO-IBUTATENIBHOIO anmapara).

[Ipu HeoOXomuMoOCTH il  OOY4JAIOMMXCS C HMHBAJIWAHOCTBIO TIPOIEAypa OIICHUBAHHUS
pe3ynbTaToB 00Y4EHHSI MOXKET IPOBOAUTHCS B HECKOJIBKO ITATOB.



