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BBICILIEr0 00Opa30BaHUs
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Pa0ouas nmporpaMma npakTUKU

IIpou3zBoacTBEeHHAsI NPAKTHKA
TexHosmornyeckasi (MPOEKTHO-TEXHOJIOTHYECKAs1) MPAKTHKA

Uwuraromiee noipasaeieHue Kadeapa HAaHOIEKTPOHUKH
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[Iporpammy coctaBui(u):

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

Pabouyas nporpamma npakTHKU
TexHnosnoruueckas (MPOeKTHO-TEXHOJIOTHYECKas) MPAKTHKA

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 ITPAKTUKH

«TexHomornueckasi  (MPOEKTHO-TEXHOJOTMYECKAs))  MPAaKTHKa»  HUMEET  CBOEH  IIeJIblo
chopMUpOBaTh, 3aKPENHUTh W PA3BUTh MPAKTUUECKHE HABBIKM W KOMIIETEHLUH, IMPEIyCMOTPEHHbIE
JMaHHOW pabouell mporpammoii B cooTBercTBUM ¢ TpeboBanusMu OI'OC BO mno HampaBieHUIO
noarotoBku 11.03.04 DnekTpoHMKAa W HAHOXJIEKTPOHUKA C YYETOM CHEU(PUKU HanpaBICHHOCTU
noAroToBku — «Hanoanexkrponukay.

[IpakTnyeckass  IOATOTOBKA  NpPHU  TNPOBEACHUM  IPAKTHUKKM  OPraHuM3yercsa  IIyTeM
HETOCPE/ICTBEHHOTO  BBINOJIHEHUS OOYYalOIIMMUCS OIpENEeNIeHHBIX BHAOB pPalOT, CBS3aHHBIX C
Oymymei mpoecCHOHATBHOMN A TEIIBHOCTHIO.

2. MECTO IIPAKTUKHA B CTPYKTYPE OBPA3OBATEJBLHOM

IMPOTI'PAMMBI
Hanpagnenue: 11.03.04 DnekTpoHHUKA U HAHORJIEKTPOHUKA
HanpaBieHHOCTS: Hanosnexktponuka
biok: [IpakTuka
Yacrs: Yactp, popMupyemast yauacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN
OO01mmas Tpy10eMKOCTb: 3 3.e. (108 akan. gac.).

3. TUIL, BUJ U CIIOCOBb IMTPOBEJAEHUS ITPAKTUKH

Bun npaktuku: IIponsBoacTBEHHAs IPAKTUKA
Tun npakTuku: Texnonornyeckas (MPOEKTHO-TEXHOJIOTHYECKAs) TPAKTHKA

Crioco0 (crmocoObl) IPOBEACHUS MPAKTUKH OTPEICIISIOTCS B COOTBETCTBUH C (peepanbHbIM
rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM. B citydae, eciiu cTaHIapT He perllaMeHTUPYET
croco6 IMPOBCACHUSA MIPAKTHUKHU, TO OHA IPOBOJUTCA CTALITMOHAPHO.

4.MECTO 1 BPEMS ITPOBEJAEHU S ITPAKTUKH

«TexHonornueckass (IIPOEKTHO-TEXHOJOTUYECKAs)) MpaKTUKa»  HANpPaBJIEHUS TMOJATOTOBKHU
11.03.04 DnexTpoHHKa U HAHOZJIEKTPOHUKA MPOBOJUTCA Ha 0aze CTPYKTYpHbIX mHojpasneneHuit PTY
MUPDA winu B OpraHU3aIMH, OCYIIECTBISIONICH EATEIbHOCTh IO MPOGHUII0 COOTBETCTBYIOIICH
oOpa3oBaTesbHOM MporpamMmbl (fajnee - NpoQuibHas OpraHu3alus), B TOM 4YHCIE€ B CTPYKTYpPHOM
NOJpa3ieiecHu  TMPO(QHUIBLHONW OpraHU3alllH, MPEJHA3HAYCHHOM IS TPOBENCHHS IMPAKTUYECKOH
HOJArOTOBKM, Ha OCHOBaHMM JOTOBOpA, 3aKJIIOYAEMOT0 MEXIy 00pa3oBaTeNbHOW OpraHu3anued u
npoUIBLHON OpraHu3anuei.

5. KOMIIETEHIMM OBYYAIOLIEI'OCSA, ®OPMUPYEMBIE B
PE3YJIBTATE OCBOEHMUS ITPAKTUKHU

B pesynbprare 0CBOEHUS MPAKTHKU OOYJAIONIMICS JOJDKEH OBJIAZIETh KOMIIETCHIIUSMU:

IIK-2 - CriocobGeH MpUMEHATh B MPO(ECCHOHATBHON JIESTETPHOCTH 3HAHUE TEXHOJOTHUYECKHX
IIPOLIECCOB MTPOU3BOJICTBA U3ICINN HAHODIEKTPOHUKH, dJIEKTPOHUKNA U MUKPOCUCTEMHON TEXHUKH

IIK-1 - CnocoGeH npuMeHsTh B Npo(hecCHOHAIbHOW AEATEIbHOCTH YIIIyOJIEHHbIE 3HAHUS O
CTPYKTYpe, (pu3nueckux, (U3MKO-XUMHUUECKUX CBOMCTBAaX, HA3HAYEHUM HAHOMATEpHAIIOB MU
HAHOCTPYKTYp, U METOJaxX M3MEPEHUs MX MapaMeTpoB

ILTAHUPYEMBIE PE3YJIbTATBI OBYYEHHUA 110 IPAKTUKE, XAPAKTEPU3YIOIIHE
®OPMHUPOBAHUA KOMIIETEHIIUHU



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

IIK-1.2 : IIpuMeHsieT yriiy0JieHHbIe 3HAHMS 0 MeTOAaX U3MEpPeHHusl NapaMeTPOB MaTepPHAJIOB U
HAHOCTPYKTYP

3HaTh:
- OCHOBHBIE METObI U3MEPEHUSI TapaMETPOB MATEPHUATIOB U HAHOCTPYKTYP
YMmerThb:
- IPOBOJUTH U3MEPEHUS ITAPAaMETPOB MAaTEPHUAIOB U HAHOCTPYKTYP
Baanern:
- HABBIKAMHM aHaAJIN3a HOHY‘IGHHBIX peBy.]II:TaTOB B HpOI_[CCCG I/IBMepeHI/Iﬁ HapaMeTpOB MaTepI/IaHOB )41

HAHOCTPYKTYP

IIK-2 : Cnoco0eH npuMeHSTh B IPO(hecCHOHAIBHOM eI TeJIbHOCTH 3HAHHE TEXHOJIOTHYeCKHX
NpoLeccoB MPOU3BOACTBA U3/1eJINi HAHOIIEKTPOHUKH, 3JIEKTPOHUKH U MUKPOCHCTEMHOM
TeXHUKH

IIK-2.1 : YyacTByeT B pa3padoTKe M BHEIPEHUH COBPEMEHHBIX TEXHOJOTHYEeCKUX MPOLECCOB

3HaTh:
- OCHOBHBIC COBpeMCHHLIe TCXHOJIOTHUYCCKHEC HpOHCCCBI
YMerhb:
- BHEJIPSATHh OCHOBHBIE TEXHOJIOTMUECKHE MPOIECCHI
Baagern:
- HaBBIKAaMU Pa3paObOTKH COBPEMEHHBIX TEXHOJIOTHYECKHX MPOIIECCOB

IIK-2.2 : OneHuBaeT oNTHMAJbHBIC NPOLECCH] H PEKUMBbI IPH pa3padoTke U3aeJHil

3JIEKTPOHUKHU
3HaTh:

- OCHOBHBIE U3JIETU SIECKTPOHUKHU
YMmerThb:

- aHaJM3UPOBAThH MPOLIECCH U PEXKUMBI MPU pa3pabOTKe U3AETHUI ITEKTPOHUKU
Baanern:

- HaBbIKaMU BbIOOPA ONTHUMAJIbHBIX ITPOLIECCOB MIPHU pa3padOTKe U3EIUNA JIEKTPOHUKHU

B PE3YJIbTATE OCBOEHUA NPAKTUKA OBYYAIOIUIACSA JTOJTXKEH

3HaTh:
- OCHOBHBIE METOJIBI U3MEPEHUS ITapaMETPOB MaTEpUaAIOB U HAHOCTPYKTYP
- OCHOBHBIC COBpeMeHHBIe TCXHOJIOTHUYCCKHUC Hpoueccm
- OCHOBHBIE M3/CIUS YICKTPOHUKHU
YMmerTn:
- IPOBOJUTH U3MEPEHUS [IapaMETPOB MAaTEPUAIIOB U HAHOCTPYKTYP
- BHG,Z[p)ITB OCHOBHBIC TCXHOJIOTUYCCKHUEC HpOHeCCBI
- aHAJIM3UPOBATH MPOIECCHI U PESKUMBI TIPH pa3pabOTKe U3ACTUN IIEKTPOHUKH
Baanern:
HaBBIKAMU aHAJIM3a MOJYYCHHBIX PE3YIbTATOB B IMPOIECCE MU3MEPEHHM MapaMeTpoB MaTEpHANIOB U
HaHOCTPYKTYP
- HaBBIKAMU Pa3paOOTKH COBPEMEHHBIX TEXHOJIOTHIECKUX MPOIIECCOB
- HaBbIKaMU BbIOOPA ONTUMAJIBHBIX ITPOLIECCOB NP pa3padOTKe U3/EIUNA NIEKTPOHUKHU



6. CTPYKTYPA U COAEP KAHUE ITPAKTUKHU

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

Ka4dCCTB.

Kon HaumeHoBaHMe pa3ejioB U TeM /BUJ 3aHATHS/ Cem. Yacos
3aHATH
1. OpraHu3anMOHHO-NIOATOTOBUTEJIbHBIE pa3aell
1.1 Opranuzanuonnoe codopanme (KpIIA). 3HakoMcTBO C LENbIO
MPaKTUKH, OCHOBHBIHE JTalbl MPAKTUKH, MECTa NPOBEICHUS 7 1
MPaKTUKH, BbIJIaya 3aJJaHUi HA TIPAKTUKY
1.2 HHCTpyKTaK 1O TeXHUKe 0e30IMacHOCTH H OXpaHe TpyAa
(KpITA). UHucTpykTak 1O TeXHUKE O€30MacHOCTH M OXpaHe 7 0,75
TpyAa
2. IlosryyeHne HABBIKOB MPAKTUYECKOM 1eITeJIbHOCTH, 0030p MaTepuaoB U GopMUPOBaHHE
2.1 BbinosiHeHHe 3aJlaHMii  HANPABJIEHHBIX HAa  MOJyYeHHUe 10 (u3 HuX
HABBIKOB MpakTuyeckoit moaroroBkm (Cp). CoOop wu 10 Ha
CUCTEMATHU3allMsl JINTEPATyPHBIX TaHHBIX. 7 IIPAKT.
TIO/IT.)
2.2 |BbinojiHeHMe 3aJaHWH  HANPaBJEHHbBIX Ha MOJy4YeHHe 65 (U3 HHX
HABBIKOB mNpakTuyeckoii moaroroBku (Cp). [lnanuposanwme, 34 na
MOATrOTOBKA U BBHINIOJIHEHHUE 3aJaHUsl HA MPAKTUKY 7 IIPAKT.
TIO/T.)
2.3 A”Haim3 uHpopMamuum W (GopMHpPOBaHHE OTYETA MO
npakTudeckoii moaroroke (Cp). OOpaGoTrka u aHamu3
pe3ynbTaToB MPOXOXKIAEHUS MpakTuku. OdopmieHne ordyera Io 7 13,25
MIPaKTHKE.
3. IIpomexyTouyHas arrecTanus (3a4€T ¢ OLEHKOI)
3.1 IloaroroBka K  cAadYe  NPOMEKYTOYHOH  aTTecTalluH
(3auéTCOn). 7 17,75
3.2 KonrakTHast pabdora ¢ nmnpemoxaBarejeM B  NEpPHON . 0.5
,

npome:kyTouHoi arrecranuu (KpIIA).

7. OHEHOYHbBIE MATEPHAJIbBI

7.1. [lepevyeHb KOMIeTEHIUI

Ilepeuenb KOMITETEHIMI, HA OCBOGHHE KOTOPBIX HampaBiieHa «TexHojoruueckas (IpPOEKTHO-
TEXHOJIOTMYECKas) MPAKTUKa», C YKAa3aHHEM pe3ylbTaTOB UX (OPMHPOBAHUS B IPOLECCE OCBOEHUS
o0pa3oBaTeIbHOM MPOrpaMMBbl, IPEICTABICH B 1.3 HacTosMIeH paboueil mporpaMmbl

Pazgen 1

7.2. TunoBbie KOHTPOJIbHBbIE BONPOCHI U 3aaHUSs

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 AHTUIUIaTUaT

4. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA.

5. CriocoOsbI ompeeneHust HOTPETHOCTE pe3ynbTaToB UCCIEAOBAHUS.

6. [IpemnoxuTte METOIMKY MPOBECHUS SKCIIEPUMEHTA B TIPEIMETHON 00JIaCTH TTPOXOKICHUS
MPAKTUKU.

7. Kakue TeXHOJIOTMYECKHE MPOIIECCHI UCTIOJIB3YIOTCSI B MUKPOAJIEKTPOHHOM TIPOU3BOCTBE?
8. Kakue 00s13aHHOCTH BBIMOJIHSUINA MIPU MIPOXOKICHUH MPAKTUKU?

7.3. ®OoH/ OLIEHOYHBIX MATEPHAJIOB

Ilonubrit NEPEUCHb OUCHOYHLIX MATCPHUAJIOB IPCACTABJICH B ITPUITOKCHUN 1.

8. MATEPHAJIBHO-TEXHUYECKOE U YYEBHO-METOINYECKOE

OBECIMEYEHUE JUCIHUATIJIMHBI (MOIYJIS)
8.1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPAKTUKHA

HaunMmeHoBaHHe MOMeIeHUS Ilepeyenb OCHOBHOTO 000PY/A0BAHUS
VYyeOHast ayautopust JUisl IpoBeieHus 3aHatuil | MynbTuMeauitHoe 000pyioBaHue,
JIEKLIMOHHOTO U CEMUHAPCKOT'0 TUIIA, CrelManu3upoBaHHasi MeOelb, HaOOPHbI
TPYIIIOBBIX U UHIMBUIYaJbHBIX JIEMOHCTPAILIMOHHOTO 000pyI0BaHUS U Y4eOHO-
KOHCYJIbTallMi, TEKYLIEr0 KOHTPOJIS U HaITIAOHBIX TOCOOMH, 00eCIeYNBAIOIINE
MIPOMEKYTOYHOM aTTeCTaAlUN TEMaTUYECKUE WIUTIOCTPAIUH.
[Tomenenue asst CaMOCTOSITENIBHOM PabOTHI KomnbrorepHas TexHHUKa C BO3MOKHOCTBIO
00yJaroImXxcs MoAKIIOUeHUS K cetr "MHTepHeT" u obecredeHruemM

JIOCTYTIa B BJICKTPOHHYIO HH()OPMAITMOHHO-
00pa3oBaTENIbHYIO CPey OpraHU3aI1H.

ba3bl npakTHKu OO6opynoBaHre U TEXHUYECKUE CPEICTBA O0YyUCHHUS,

MO3BOJISIFOLIEM BBIMOJIHATH OMPEACIEHHBIE BUIbI
paboT, NpeayCMOTPEHHBIE 3a/laHUEM Ha MPAKTUKY.

b

8.2. HIEPEYEHb ITIPOI'PAMMHOI'O OBECIIEYEHUS
P7-Oduc.
Comsol Multiphysics. Cyonunensznonnsiii noropop Ne31705027784 ot 12.05.2017 r.
Delta Design Professional. JInenznonnstit qorosop Ne 9P-09102018 ot 09.10.2018 .
Astra Linux Common Edition penu3 "Open". Jluuensuss Nel87711334-ore-2.12-client-3327
ot 07.09.2020

8.3. PEKOMEHAYEMAS JIMTEPATYPA

8.3.1. OcHoBHas IMTEpaTypa
Xopun U. A. TexHONOrHH SIEKTPOHHONH KOMIIOHEHTHOH Oa3bl:ydeOHOe mocobue. - Caparos:
At [Tu Op Menua, 2018. - 277 c.
I'ynses 0. B., UBanos B. U., JlyunukoB II. A., Curos A. C., CypxukoB A. II. OcHoOBbI
KOHCTPYMPOBAaHUSI M TEXHOJOTWU IMPOU3BOJACTBA PATUOIIEKTPOHHBIX cpelcTB. MHTerpaibHble
CXeMbl [DJeKTpOoHHBIA pecypc]:YueOHMK s BY30B. - Mocksa: FOpaiit, 2021. - 460 ¢ —
Pexum nocryna: https://urait.ru/bcode/470122
Hepctiok H. 3., I'magsimes WM. B., Kysneuno B. B. Meroguueckue ykasaHus 10
BBINOJIHEHUIO BBITYCKHON KBalMM(UKanMOHHON paboThl OakanmaBpa [DIeKTpOHHBIN pecypc]:. -
M.: PTY MUPOA, 2021. - - Pexum JIOCTYyIA:
https://library.mirea.ru/secret/11062021/2713.iso




10.

Kanyctun B. W., CuroB A. C. TexHonoruu TpOU3BOACTBA M KOHTPOJIb KauecTBa
HaHOMAaTEpUAJIOB U HAHOCTPYKTYp [DNEeKTpoHHBIN pecypc]:yuebHoe mocobdue. - M.: MUPDA,
2017. - — Pexxum moctyma: http://library. mirea.ru/secret/21022018/1647.iso

Iyka A. A, CuroB A. C. Onexkrponuka B 4 4. Yacte 1. BaxkyymHas u mia3MeHHas
ANEKTPOHUKA [DNEeKTPOHHBIA pecypc]:YueOHuk mis By30B. - Mocksa: Opaiit, 2020. - 172 ¢ —
Pexxum nocryna: https://urait.ru/bcode/451115

[Myka A. A., CuroB A. C. HaHosanekTpoHuka [DneKTpOHHBIH pecypc|:Y4eOHUK IS BY30B. -
Mockga: FOpaiit, 2021. - 297 ¢ — Pesxxum goctyna: https://urait.ru/bcode/470007

Aonymnaes  J[. A., MunoBanoB P. A, Xopun W. A, u gap. HccnenoBanue cucreM
MHOTOYpOoBHEBOM Metamm3anuu MC Ha ycranoBke Quanta 3D DualBeam [DnekTpoHHBIN
pecypcl:meron.  ykazanua. - M..  MHUPDA,  2018. - — Pexum  mocryma:
http://library.mirea.ru/secret/25052018/1709.iso

Hlyka A. A., CuroB A. C. DOnekrponuka B 4 4. Yacts 4. DyHKIMOHAIBHAS DJJIEKTPOHHUKA
[DnmexTpoHHBI pecype]:YueOHuK misi By3oB. - Mocksa: IOpaiit, 2020. - 183 ¢ — Pexum
nocryna: https://urait.ru/bcode/451677

Hlyka A. A., CuroB A. C. Dnextponuka B 4 4. Yactp 2. MuKpodeKTpoHUKa [DIEKTPOHHBIN
pecypc]:Yuebnuk s By3oB. - MockBa: [Opaiit, 2021. - 326 ¢ — Pexum pgocryna:
https://urait.ru/bcode/470589

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

8.3.2. JlonoHuTEIBLHAS IUTEPATYPA
IlesuoB E. @., Kpyros B. B. OcHoBbl aBTOMaTH3MpOBaHHOIrO mnpoekTtupoBanus CBY
YCTPOMCTB U cucteM [DIEeKTPOHHBIN pecypc]:yuebHoe mocobue. - M.: PTY MUPDA, 2018. -
— Pexxum nocryma: http://library.mirea.ru/secret/06032019/1975.iso
IIyka A. A., CuroB A. C. DnekTpoHuka:YueOHUK Ui akajaeM. OakanaBpuara. - M.: FOpaiir,
2016. -
OpacoB A. H., it M. M., JleBuna E. FO. M36panubie miaBbl GU3UKH KOHAEHCUPOBAHHOTO
cocrosiHus ;. yueOHoe nocodue. - M.: PTY MUPDA, 2021. - 105 c.
IleBuoB E. ®., TapacoB M. E., Munnebaes B. M. ABTOMaTn3upoBaHHOE IPOEKTHPOBAHUE
nu(poBBIX cXeM [DIEKTPOHHBIA pecypc]:yueOHoe mocobue. - M.: MUPDA, 2016. - — Pexum
nocryna: http://library.mirea.ru/secret/ab/1243.is0
ITeeuoB E. @., JlemenkoBa T. A., Anp-Harax P. WM. OcHOBbl MoOJenupoBaHUS U
npoektupoBanuss MOMC B CAIIP CoventorWare [DaeKTpoHHBINH pecypc]:yaeOHOe mocoOue.
- M.: MUPDA, 2016. - — Pexxum nocryna: http://library.mirea.ru/secret/ab/1242.iso
Boportunos K. A., MyxoproB B. M., CuroB A. C. MHTerpupoBaHHbIE CETHETOAIEKTPHUUECKHE
ycTpoicTBa:. - M.: OHeproatomusaar, 2011. - 174 c.
HemenkoBa T. A., IlemoB E. ®. [lmarHoctuka mUGPOBBIX YCTPOUCTB [DIEKTPOHHBIN
pecypcl:yuebnoe mocobume. - M.: MITY MUPDA, 2015. - — Pexum gocryna:
http://library.mirea.ru/secret/e 1156.1s0
I'mapnpimes W. B., ®erucoB JI. 10., lOpacoB A. H. Marematuka B (QHU3HMUECKUX
3aavax:ydyebnoe mocodue. - M.: MUPDA, 2020. - 162 c.

8.4. PEKOMEHAYEMBbI MIEPEYEHh COBPEMEHHBIX IPO®ECCUOHAJBHBIX BA3

JAHHBIX I UTHOOPMALNOHHBIX CITPABOYHbIX CUCTEM
WNudopmanmonHo-npasosoii mopran FAPAHT http:// www.garant.ru
DNeKTpOHHBI (OHA TPABOBOH M HOPMATHBHO-TEXHWYECKOW JOKyMEHTanuu TexHO3KCHepT
http://www.docs.cntd.ru
NanoNewsNet.ru-  HekomMmepuyeckoe  on-line  wW3maHWe,  MOCBSIIEHHOE  BOIPOCAM
HaHOMHYycTpuu http://www.old.nanonewsnet.ru
HanomeTp — HaHOTeXHONIOTHYECKOE coobecTBo http://www.nanometer.ru
Nudopmarmonssiii nopran «llomynspabie HaHOTEXHOIOTHI http://Www.popnano.ru
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Poccuiickmii ponna pynnamenTanbHbIX nccnenoBanmii https://www.rfbr.ru
WNudopmanmonnslit nopran Poccuiickoro Hayanoro ¢onna http://www.rscf.ru

COMSOL Multiphysics® 10 TUTSt MYJIbTU(DUZUIECKOTO MOJICITUPOBAHHMS

https://www.comsol.ru

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

Wolfram: BeramciaeHus 1 3HaHUSA, pyKa K pyke http:// www.wolfram.com

Hayunas snexkrponnas 6ubnuoreka http://www.elibrary.ru

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

MUHHCTEpCTBO HAYKH U BBICIIEro oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru

®oH coneiicTBUS HHHOBAIHSIM

http://www.fasie.ru

WNHudopmaoHHBIHM TOpTa cucTeMbl MEXTyHapoJHOTO HuTupoBanus “Web of Science’

b

https://www.apps.webofknowledge.com

WudopmaimoHHbIH TOPTaI CUCTEMBI MEKIYHAPOIHOTO [IUTUPOBAHUS Scopus
https://www.scopus.com

Kypnansnsernii nopran @TU um. A.D. Uodde

https://www .journals.ioffe.ru
Poccuiicknii TEXHOJIOTMYECKUI KypHaIl

https://www.rtj.mirea.ru

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

IEEE International Roadmap for Devices and Systems

https://www.irds.ieee.org
Onextponuka HTD - HaydHO-TeXHUUECKUH JKypHAII

http://www.electronics.ru

MexayHapodHbIi pecypc AJis MoMcKa 1 0OMEHa HayYHBIMU MYOJIHKAIUIMU
https://www.researchgate.net

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

Imec R&D, nano electronics and digital technologies

https://www.imec.be

European XFEL

https://www.xfel.eu

Haunonaneseiii uccnenoBatensckuid neHTp "KypuaTtoBckuii unctutyt"
http://www .kcsni.nrcki.ru

Kypnan "Hano- 1 MUKpOCUCTEMHAsl TEXHUKA"

http://www.microsystems.ru

HoBocTHo# n aHanutrdeckuii moprai "Bpemst 35eKTpoHUKH"
http://www.russianelectronics.ru

Caiit Poccuiickoro marautHoro oo6miectsa (MAI'O)
http://www.amtc.ru/mago/

Bbasza ganneix Web of Science
http://www.webotknowledge.com



31. Caiitr ®enepanbHON CIIykKObl 0 HMHTEIJIEKTyaJbHOM COOCTBEHHOCTH, NATEHTaM U TOBAapHBIM
3HaKaM
http://www.fips.ru/

32. HWudopmanoHHbI| TOPTaJ 0 MaTepuaioBeaeHuto http://www.materialstoday.com

8.5. METOANYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIUXCS ITO OCBOEHUIO
ITPAKTHKHA

Ha nmnepBom opraHu3aliMoHHOM CcOOpaHMM HEOOXOJMMO O3HAKOMHTb CTYAEHTOB C
coJiepkaHueM paboueit mporpaMMbl IPAKTUKH, C TOPSAIKOM U TpaUKOM MPOXOKIACHUS MPAKTUKH.

B nauane mpoxokIeHHs] MPAaKTHUKH, HA OPraHU3allMOHHO-MOATOTOBUTEILHOM 3Tale CTyJAeHTaM
HEOOXO0AUMO:

- 0bOpMUTD 3aJ]TaHUE HA TPAKTHKY;

- IIPONTH MHCTPYKTAX IO TEXHUKE O0E30IacCHOCTU M MPOTUBOINOKAPHON TEXHUKE;

- O3HAKOMUTbCA C CoJAepKaHHeM palbouell mporpamMmbl MpPaKTUKW, MpaBUiIaMH U
00s3aHHOCTSAMHU TMpaKTHKaHTa Ha NPEANPHUIATHH, CTPYKTYpOoi moapas3nieneHuil (pabouyux MecT)
MIPaKTUKU, PEKUMOM PabOThI MPEANIPHUATHS;

- O3HAaKOMHUTBCS CO CTPYKTYPOH 3aKIHOUUTEIBHOTO OTYETa IO MPAKTHKE.

3a mepuoJ MPOXOXKIEHUS MPOU3BOACTBEHHON MPAKTUKH CTYAEHT CaMOCTOSITEIbHO H3y4aer
JOKYMEHTAllMIO,  CBSi3aHHYI0 ¢  Oyaymed  mpodecCHOHaIbHOM — JESATENbHOCTBIO,  y4EOHYIO,
CIPaBOYHYIO, HOPMATHBHYIO U HAy4YHO-TEXHUYECKYIO JIMTEpATypy IO COOTBETCTBYIOIIMM pa3jeiam
JNaHHON mporpaMmel. Jlutepatypa mnondupaercs B OuOIMOTEKe yHUBEpcHTETa (BKIIOYAsl JOCTYN K
OBbC), nyOnuyHBIX HAYYHO-TEXHMUYECKHMX OuOIMOTeKax. 3aKperyieHHe pe3yiabTaToB MPAKTUKU
OCYILIECTBIISICTCS IIyTEM CAMOCTOSTENIbHONU PabOThI CTY/IEHTOB C PEKOMEH/1yeMOH JINTepaTypOi.

B xoxe mpoxoxneHusi NMpakTUKU CTYIAEHT JOJDKEH PELIUTh BCE IOCTaBJIEHHBIE MEpe] HUM
3a/layd M HalucaTh OTYET O CBOEH JAEATEIbHOCTM B pPaMKax IPAaKTUKH, a TAKXKE BbBIIOJHEHHbBIE
paboThl (TPYHOBBIE MACUCTBHS, TPYAOBbIC (YHKIIMH), CBS3aHHBIE C Oyaymed mMnpo¢ecCHOHAIBHON
JeITeNbHOCTBI0 O0yuaromierocs.. B ordere AO0MKHBI OBITH ONUCAHBI BCE OCHOBHBIE 3Tallbl
OPOXOXKACHUA TPAaKTUKH B COOTBETCTBUM C 3ajaHueM. OKOHYaTenbHO OQOPMIEHHBI U
NOJINUCAHHBIA CTYIEHTOM OTYET CHAETCS PYKOBOJIUTENIO NPAKTHKU HE II03XKE, 4eM 3a 3 JHA 110
3amuThl. B yka3zaHHOe pyKOBOJMTENEM NPAKTHKU BpeMsl CTYIEHT o00s3aH SIBUThCS Ha Kadeapy ais
3aIUTHl OTYETA.

8.6. METOIUMYECKHUE PEKOMEHJAIIMH ITO OBYYEHMUIO JIMI C
OI'PAHUYEHHBIMHA BO3MOXHOCTAMMU 310POBbS U UHBAJIN1OB

OcBoeHHE MPAaKTUKH OOYYArOIUMUCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBBS MOKET
ObITh OPraHW30BAaHO KaK COBMECTHO C JIPYrMMH OOY4YalOIIMMHCS, TaK M B OTIENBHBIX TpYMMax.
[Ipennonaratorcs  cnenuanbHble YCIOBUS s MOJIydeHHs 00pa3oBaHHd OOy4arolUMUCH C
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI.

[Tpodeccopcko-niegarornueckiii = COCTaB  3HAKOMUTCSL C  TCHXOJIOTO-(PU3NOIOTHIECKUMU
0COOEHHOCTSIMH OOYJArOUIMXCsl MHBAJIMIOB M JIMI C OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBBS,
WHAMBHUIyaJIbHBIMU IPOTpAaMMaMU peadWINTAaluu WHBaIUAOB (mpu Haiauuuu). [Ipu HEeoOxomumoctu
OCYLIECTBIISICTCSI  JIONOJIHUTENIbHAs  NONJEPKKA  NPENOAABaHMS  THIOTOPAMH,  IICHXOJIOTaMH,
COLIMAJIbHBIMU PabOTHUKAMHU, IPOIIEIIIMMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUUM ¢ MeTOAMYECKMMHU pekoMmeHAauusMu Munobpnayku PO (yre. 8 ampens 2014
r. N AK-44/05BH) B Kypce Mpearnoyiaraercsi HCIOIb30BaTh COIMATBLHO-AaKTUBHBIE U pe(]IIeKCUBHBIC
METO/bl OOY4YEeHHUs, TEXHOJOTMH COLHUOKYIbTYPHOH peabuauTaluu C LENbI0 OKa3aHUs MOMOIIM B
YCTAHOBJIEHUM IOJIHOLEHHBIX MEXIMYHOCTHBIX OTHOIIEHUH C JAPYrMMH CTYJIEHTaMH, CO3JaHUU
KOM(OPTHOTO ICUXOJOTMYECKOro KiIMMaTa B cTyzneHueckoi rpymmne. Ilonbop m pa3zpaborka yuyeOHBIX
MaTEepHaJiOB TPOM3BOJATCA C YYETOM TMPEJOCTaBICHUS MaTepualia B pa3IM4yHbIX  (popmax:
ayluanbHOM, BHU3YaJbHOM, C  HCIOJIB30BAaHUEM  CHELMATbHBIX  TEXHUYECKUX  CPEICTB U
UH(POPMAIIMOHHBIX CHCTEM.

Menuamarepuainbl TakKe CIEAyeT HCIOJIb30BaTh U aJalTUPOBATh C Y4ETOM HHIMBHIYaIbHBIX
ocoberHocTel 00yueHus i ¢ OB3.

OcBoenne auctumnHbl jgunamMu ¢ OB3  ocymiecTBiseTcss € HUCMHOJIb30BAHHUEM CPENCTB



oOydeHus1 OOIIEero W CIEMUaTbHOTO Ha3HadeHUs (TIEPCOHAIBHOTO M KOJUIEKTHBHOTO HMCIOJB30BAHMSA).
MartepuanbHO-TeXHUYECKOE OOecreueHne MpeaycMaTpUBaeT MPHUCIOCOOICHHE ayIUTOpUN K HYXAaMm
mur ¢ OB3.

dopma mpoBeneHUs aTTeCTAllMu JJs CTYACHTOB-WHBAIHIOB YCTAHABIMBAETCS C YU4ETOM
WHIMBUIYATbHBIX TICHXO(pU3NYecknX ocoOeHHocTer. [l crynenroB ¢ OB3 mpemycmartpuBaercs
noctymHas hopMa MpeoCcTaBIeHUs 3aJaHUi OIEHOYHBIX CPEICTB, @ HMEHHO:

- B TIEYAaTHOW WJIM SJIEKTPOHHOH (opme (s JHUI ¢ HApyMIEHUSIMH OIIOPHO-IBUTATEILHOTO
armnapara);

- B Ie4aTHOW (hopMe WM IEKTPOHHOU GopMe C yBEIHMUYECHHBIM MPHPTOM U KOHTPACTHOCTHIO
(m7st UL ¢ HAPYIICHUSIMU CITyXa, PEUH, 3peHUS);

- METOJIOM YTEHHS ACCHCTEHTOM 3a/IaHus BCIAYX (IJIS JIUI C HAPYIICHUSIMH 3PEHUS).

CrygeHTaM C HMHBQJIMJHOCTBIO YBEJIMYMBAETCS BpeMsi Ha TMOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE ~ BOMPOCHL.  JIIsT TakMx  CTyAEHTOB  MpEAycMaTpUBaeTcs  JOCTymHas  ¢opma
IpeaoCTaBIeHNs OTBETOB HA 3a/IaHHUs, @ UMEHHO:

- IMChMEHHO Ha Oymare WM HAOOpPOM OTBETOB HAa KOMIIbIOTEpE (Ui JIUI C HapyHICHUSIMH
cllyxa, peun);

- BBIOOPOM OTBETa M3 BO3MOXKHBIX BAPHMAHTOB C HCIIOJIIB30BAHUEM YCIYT aCCHUCTEHTa (IS JIMIL
C HapYIICHUSIMHU OTIOPHO-JIBUTATEIHHOTO anmnapara);

- YCTHO (7Sl JIUI] ¢ HApYIICHUSIMU 3PEHHsI, OTIOPHO-/IBUTATEIILHOTO amiapara).

[Ipu HeoOxomuMocTH g OOy4alOMIMXCS C WHBAJIMIHOCTBIO TPOIEAypa OILIEHWBAaHUS
Pe3yIbTaToOB 00YIEHHSI MOYKET MMPOBOAUTHCS B HECKOJIBKO JTATOB.



