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Uwuraromiee noipasaeieHue Kadeapa HAaHOIEKTPOHUKH
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[Iporpammy coctaBui(u):

0-p Quz.-mam. nayx, npogheccop, @emucos JI.1O.

Pabouyas nporpamma npakTHKU
HayuHo-ucciienoBartesibckas padora (mojy4yeHne nepBUYHbBIX HABBIKOB HAYYHO-HCCJIE0BATEIbCKOM
padoThbI)

paspabotana B cootBeTcTBUU ¢ PI'OC BO:
denepanbHBI TOCYIapCTBEHHBIN 00pa30BaTebHBIN CTAaHAAPT BBICIIETO 0OpPa30BaHUS - MAaTUCTPATYpa Mo

HarpabJieHut0 ToAroToBku 11.04.04 DnekTpoHHKa U HAHOAJIEKTPOHUKA (Mpuka3 MunobpHayku Poccum ot
22.09.2017 r. Ne 959)

COCTaBJICHa Ha OCHOBAHHMU y4eOHOTO IJIaHa!
Hanpasienue: 11.04.04 DnekTpoHrKa U HAHOAJIEKTPOHUKA
HaIpaBJIeHHOCTh: « T€XHOJIOTHH U YCTPOICTBA MUKPO- U HAHOIJIEKTPOHHUKM»

Pabouyas nporpamma ogoOpeHa Ha 3aceaHUH Kadeapsl
Kadeapa HAHOIIEKTPOHUKH

[TpoToxom ot 22.01.2025 Ne 1

3ag. 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 ITPAKTUKH

«HayuHo-uccrnenoBatensckass ~ pabora  (IOJydyeHME  TEPBUYHBIX  HABBIKOB  HAy4HO-
HCCIIEZIOBATENbCKOM  paboThl)» HMMEEeT CBOEH 1Lenablo  chopMHUpOBaTH, 3aKpEeNUTh U  Pa3BUTh
NPaKTUYECKUE HABBIKM M KOMIETEHIMM, IpeIyCMOTPEHHbIE MaHHON paboyell mnporpamMmol B
cootBercTBUM ¢ TpeboBanusmu ®I'OC BO no nampasnenuto noarotoBku 11.04.04 DnekrpoHuka u
HAHOAJIEKTPOHHUKA C YUYETOM CIEHU(pHUKH HANPABICHHOCTU MOATOTOBKH — «TexHonoruu m ycrpoicTa
MHUKPO- 1 HAHOAJIEKTPOHUKI.

[IpakTHyeckas  HOArOTOBKA  NpPU  MPOBEACHUU  MPAKTUKU  OpPraHU3yeTcs  IyTeM
HETIOCPE/ICTBEHHOTO  BBITIOJHEHUSI OOYYarOIMIMMHUCS  OTPENENICHHBIX BHUAOB pPa0OT, CBS3aHHBIX C
Oynymiei mpodeccHoHaNbHON eI TENbHOCTHIO.

2. MECTO NPAKTUKHU B CTPYKTYPE OBPA3OBATEJIbHO

IMPOI'PAMMBI
Hanpasnenue: 11.04.04 DnexTpoHUKA U HAHODJIEKTPOHHKA
HampasrneHHOCTb: TexHOIOTHY U YCTPONUCTBa MUKPO- U HAHOAJIEKTPOHUKH
biok: IIpakTuka
Yacrs: OO0s13aTenbHAs 4YacTh
OO6m1as TpyI0eMKOCTb: 12 3.e. (432 akan. gac.).

3. TUIL, BUA U CITIOCOBb NTPOBEAEHUS ITPAKTUKH

Bun npaktuku: VYyeOHas nmpakTUKa

Tun npakTuku: Hayuno-uccnenoarenbckas pabota (1ojiydeHre NepBUYHBIX
HaBBIKOB HAy4YHO-UCCIIEI0BATEIbCKON pabOThI)

Crioco0 (crmocoObl) IPOBEACHUS MPAKTUKH OTPEICIISIOTCS B COOTBETCTBUH C (peepanbHbIM
rOCYJIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM. B citydae, eciiu cTaHIapT He perllaMeHTUPYET
croco0 IMPOBCACHUSA MIPAKTHUKHU, TO OHA IPOBOJUTCA CTALITMOHAPHO.

4.MECTO 1 BPEMS ITPOBEJAEHU S ITPAKTUKH

«Hayuno-uccnenoBarensckass ~ pabora  (MOJydeHHWE  TEPBUYHBIX  HABBIKOB  HAy4HO-
UCCIIEIOBATENbCKOM  PabOThI)» HanpasieHuss  noarotoBkun  11.04.04  DOnextpoHuka wu
HAHOZJIEKTPOHUKA MPOBOJAUTCS Ha 0a3e CTPyKTypHbIX mnofpasaenenuid PTY MUPDA wiu B
OpraHU3aliK, OCYIIECTBISIONIEH MEesATEeNbHOCTh MO MPO(UIII0 COOTBETCTBYIOUIEH 00pa3oBaTenbHOMN
nporpaMMbl (fanee - TpoWIbHAs OpraHW3alysi), B TOM YHCIE€ B CTPYKTYPHOM TIOJpa3[elICHUH
npoGWIbHOM OpraHM3aluy, NpPEeJAHA3HAYEHHOM JIsl TpPOBEIEHHMs MPAKTUYECKOM MOJArOTOBKH, Ha
OCHOBAaHMM JIOTOBOpA, 3aKIHOYAEMOI0 MeEXIy OO0pa30BaTEIbHOW OpraHu3anued U NpoQuiIbHON
OpraHMu3aLuei.

5. KOMIIETEHIIMHX OBYYAIOLIEI'OCH, POPMHUPYEMBDIE B
PE3YJIBTATE OCBOEHMS ITPAKTUKHU

B pesynbrare 0CBOCHHS MPAKTUKH OOYYAIOMIUNCS JTOJDKEH OBJIAJCTh KOMIECTEHITUSIMU:
OIIK-2 - Cnoco0OeH MNpUMEHATh COBPEMEHHBIC METOJBI HCCIICIOBAaHMS, IPEACTABIATh U
apryMEHTHPOBAHO 3alIHINATh PE3yAbTAThl BBITOJHEHHON PabOTHI

ILTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 110 IPAKTUKE, XAPAKTEPU3YIOIIHUE
O®OPMUPOBAHUA KOMIIETEHIIUN



OIIK-2 : Cnioco0eH NpUMEHSATh COBPeMEHHbIe METO/IbI UCCJIeI0BAHNS, PEICTABJATH U
apryMeHTHPOBAHO 3aIIHIIATH Pe3y/JIbTAThl BHINOJHEHHOH PadoThl

OIIK-2.1 : IIpumeHsieT cOBpeMeHHbIe MeTOAbI HCCJIe0BAHNS B 00/1aCTH JIEKTPOHUKH

3HaTh:

- OCHOBHBIE METO/IbI U3MEPEHUH B SKCIIEPUMEHTATBHBIX UCCIEIOBAHUAX B 00JIACTH IEKTPOHUKH
YMmerh:

- BBITIOJTHATH U3MEPEHHUST OCHOBHBIX (DU3UYECKUX BEIMYMH B 00JIACTH AIEKTPOHUKHU
Baanern:

- HABBIKAMMU BBITTOJIHCHU A E)KCHepPIMeHTaJ'II)HI)IX I/ICCJ'IGZIOBaHI/Iﬁ METOAOM Ha6J'IIOI[€HI/I$I

OIIK-2.2 : IIpeacraBiisieT 1 AapryMeHTHPOBAHO 3aUIUINAET Pe3yJIbTAThl BHITIOJJHEHHOH PadoThI

3HaTh:

- MPUHLUIIBI TPEICTABICHUS PE3YIbTATOB UCCIEAOBATEIBCKOM 1EATETbHOCTH
YMmern:

- BBIIETISATH OCHOBHBIC PE3YJAbTaThl UCCIEA0BATEIBCKOM NEATENFHOCTH
Baanern:

- HaBBIKAMU aHAJIM3a OCHOBHBIX PE3YJIbTATOB UCCIIEIOBATEIHCKON NEATENHPHOCTH

B PE3YJIBTATE OCBOEHHUSA MIPAKTUKH OBYUYAIOIUVICA JOJIKEH

3HaTh:
- OCHOBHBIE METO/IbI H3MEPEHUH B SKCIIEPUMEHTATBLHBIX HCCIEIOBAHUSAX B 00JIACTH JICKTPOHUKU
- MIPUHIMUIIBI TIPEICTABICHUS PE3YTHTATOB HUCCIEAOBATEIIBCKOM NEATETLHOCTH
YMerh:
- BBIIIOJIHATH I/I3MepeHI/I$I OCHOBHBIX (1)I/I3I/I‘ICCKI/IX BCJIINYUH B O6JIaCTI/I BHCKTpOHI/IKI/I
- BBIIEJSATH OCHOBHBIC PE3YJAbTaThl UCCIEA0BATEIBCKOM NETENFHOCTU
Baanern:
- HABBIKAMMU BBITTOJIHCHU A 3KCHepI/IMeHTaJ'IBHI)IX I/ICCJ'IGHOBaHI/Iﬁ METOAOM Ha6J'II-O)I€HI/I$I
- HABBIKAMMU aHAJIN3ad OCHOBHBIX pe3yanaTOB HCCHGHOB&TGHBCKOﬁ HCATCIBbHOCTU

6. CTPYKTYPA U COAEP KXAHUE ITPAKTUKH

[Ipu mpoBeneHUM y4eOHBIX 3aHATUN OpraHu3anys OO0ecHeurBaeT pa3BUTHE Yy OOydaroUIUXCs
HaBBIKOB KOMAaHJIHOW pabOThl, MEXIMYHOCTHOM KOMMYHMKAIIMM, MPUHATHS PEIICHUH W JIUIEPCKUX
KayecTB.

Kon HaumeHoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cem. Yacos
3aHATH

1. OpraHu3anMoOHHO-NOATOTOBUTEIbHbIE Pa3/ie

1.1 Opranuszanuonnoe coopanme (KpIIA). 3HakOMCTBO C II€NbIO
IPAKTUKU, OCHOBHBIHE JTalbl MPAKTUKU, MECTa IPOBEICHUS 2 2,754
MPAKTUKH, BbIJa4a 3aJJaHUN HA MPAKTHKY

1.2 NHcTpyKTask 1m0 TeXHMKe O0e30MacHOCTM W OXpaHe Tpyaa

(KpITA). HHcTpykTa)k 1o TeXHUKE O€30IaCHOCTM U OXpaHe 2 1
Tpyza
2. IlosryyeHne HABBIKOB NPAKTHYECKOM JesITeJIbHOCTH, 0030p MaTepHaJIoB H ()OpMHUpPOBaHHUE
2.1 |AnHaiu3 wuHpopmMammu u  (opMHpPOBaHHMe OT4YéTa 1O 40 (u3 HUX
npakruyeckoii moaroroBke (Cp). COop u cucreMaruszaius 35 Ha
JIMTCPATYPHBIX HAHHBIX. 2 ITpakKT.

TIO/IT.)




2.2 |BbimosiHeHHWe 3aJaHUIl HamNpaBJeHHBIX Ha IOJy4YeHHe 140 (u3

HABBIKOB NpakTHdeckoil moarorosku (Cp). Ilnanumposanue, Hux 140 Ha
MOJrOTOBKA U BBHITIOJIHEHHUE 3aJaHUsl HA TPAKTUKY 2 HPAKT.
TIO/IT.)
2.3 AHamn3 uHpopMamum W (GOpMHpPOBAHHE OTYETA MO 90,25 (u3
npakruyeckoii moaroroke (Cp). OOpabGoTka u aHamu3 Hux 60 Ha
pE3yNbTaTOB MPOXOXKIAEHHUS MpakTuku. OdopmieHrne ordyera IO 2 MpakT.
IIPAKTHUKE. MIO/T.)
24 O3nakomurenbHas 3kckypeusi (KpIIA). Ilocemenue Begynmx
MPEANPUATHIA, HAYYHBIX OpraHU3aLUn 2 20
2.5 |OsnaxkomutenbHas 3kckypeus (KpIIA). Ilocemenne Bemymmx 5 60

naboparopuii PTY MUPDA no HanmpaBieHHIO TOATOTOBKU

2.6 Cemunap (KpIIA). OOG30pHBIC JEKIIMKM BEAYIIUX YYEHBIX H
CIICHUaJINCTOB 110 COBPCMCHHBIM HpO6HeMaM OJICKTPOHUKH H 2 60
MHPOCHUCTEMHON TEXHUKH

3. IlpomexyTouHasi aTTecTanus (3a4€T ¢ OLEHKOI)

3.1 IToaroroBka K caage MPOMEKYTOYHOM aTTrecTanum
(3auéTCOm). 2 17,75

3.2 |KonrakTHasi pabora ¢ nmpenogaBaTeleM B  IEPHOJ

npomexyTouHoil arrecranun (KpIlA). 2 0,25

7. OHEHOYHBIE MATEPHAJIbI

7.1. [lepevyeHb KOMIIETEeHIIUI

IlepeyeHp KOMIETEHIMH, Ha OCBOEGHUE KOTOpPBHIX HampaBieHa «HayuHo-uccienoBarenbckast
paboTta (TmoMydeHHWE TIEPBUYHBIX HABBIKOB HAYYHO-HCCIEIOBATENBCKONH paboThl)», € YKazaHHEM
pe3ynpTaToB UX (pOpMHUPOBaHUS B IPOILECCE OCBOCHMs 00pa3oBaTEIbHON MPOTrpPaMMBl, MPEICTABIEH B
1.3 HacTos1IEel pabouell nporpaMmsl

7.2. TunoBbie KOHTPOJIbHbIE BONIPOCHI U 3a/1aHUS

Pazgen 1

1.BennunHa HanpsKeHUs B CETH.

2.IIpobnema 3a3eMieHus MpUOOPOB U YCTAHOBOK.

3.ITocnenoBaTenbHOCTD BKIIIOUEHHS U OTKIIFOYEHHS TPUOOPOB U YCTAaHOBOK.
4.00parieHue ¢ XMMUYECKUMH PearceHTaMH.

Pazgen 2

1. Tumnbl HayYHBIX U3JAHUN.

2. Cucremsnl Scopus, Web of Scinse, PUHI]

3. CucreMa AHTHIIIIaTHAT

4. O6paboTKa pe3yabTaTOB IKCIEPUMEHTA.

5. CriocoOsI onpe/eneHust HOTPETHOCTEN pe3ynbTaToB UCCIEAOBAHHUS.

6. [IpemioxuTe METOIMKY MPOBEACHUS FKCIIEPUMEHTA B TIPEIMETHON 00JIACTH TPOXOKIACHUS
MPaKTHUKH.

7. IIpenokuTe CTPYKTYPHYIO CXeMY SKCIICPUMEHTAIEHON YCTAHOBKH B TIPEIMETHON 00JIaCTH
MIPOXOXKICHUS MPAKTUKH.

8. Kakue 00s13aHHOCTH BBITOTHSUIH TIPH IPOXOKICHUH MTPAKTUKH?




7.3. ®0oH/1 OLIEHOYHBIX MATEPHAJIOB

ITonHbrit NEPCUCHb OUCHOYHBIX MATCPUAJIOB IPCACTABJICH B ITPUIIOKCHHUU 1.

8. MATEPHAJIBHO-TEXHUYECKOE U YYEBHO-METOIUYECKOE

OBECHHEYEHHUE JUCHUIIJIMHBI MOAYJIA)
8.1. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPAKTUKHA

HaumeHoBaHMe NIOMeLCHUSA IlepeyeHb OCHOBHOTO 000PYA0BAHMS
[Tomernenue 1t CaMOCTOATENBHOM pabOThI KomnbrorepHas TeXHUKa ¢ BOBMOXKHOCTBIO
00yJaroIuXxcst noAKIoUeHUs K cetu "MuTepHer" u obecriedeHrnem

JIOCTYTIa B 3JICKTPOHHYIO HH()OPMAITMOHHO-
00pa30BaTENIbHYIO CPEY OpraHU3alUH.

VYyeOHast ayautopust JUisl IpoBeieHus 3aHatuil | MynbTuMenuitHoe 000pyioBaHue,

JIEKIIMOHHOTO U CEMUHAPCKOT0 TUIIA, CrHelManu3upoBaHHasi MeOelb, HaOOPHI

TPYIIOBBIX U UHIUBUTYaJIbHBIX JEMOHCTPALIMOHHOTO 000pYAOBaHUS U y4eOHO-
KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJIS U HATJISAHBIX TOCOOUH, oOecreynBarome
MIPOMEKYTOYHOM aTTeCTaluN TEMaTHUYECKNE WILTIOCTPAIUH.

ba3bl npakTuKu OO6opynoBaHNEe U TEXHUYECKHE CPEACTBA OOyICHHUS,

MO3BOJISIONIEM BBITIOJHATE ONPEACTICHHBIE BUIbI
paboT, IpeayCMOTPEHHBIC 3a/IaHUEM Ha MPAKTUKY.

b S S

8.2. HEPEYEHb TIPOI'PAMMHOI'O OBECITEYEHUS
P7-Odwuc.
Comsol Multiphysics. Cyonunen3nonnsiii foropop Ne31705027784 ot 12.05.2017 r.
Delta Design Professional. JInnenznonnsiit jorosop Ne 9P-09102018 ot 09.10.2018 r.
MAXIMA [Ilaker xommbtoTepHOU anreOpel . CBoOogHOE TpOrpaMMHOE OOecTeueHre
(nmuuensust GNU GPL)
Astra Linux Common Edition pemu3 "Open". Jlunensuss Nel87711334-ore-2.12-client-3327
ot 07.09.2020

8.3. PEKOMEHAYEMAS JINTEPATYPA

8.3.1. OcHoBHas JMTEpaTypa
[epcrriok H. 3., T'magpimes M. B., Kysnemos B. B. Meroauueckue ykasaHus IO
BBITIOJTHCHHIO BBIITYCKHOW KBaJdU(UKAIMOHHON paboThl OakaiaBpa [DIEKTPOHHBIN pecypc]:. -
M.: PTVY MUPOA, 2021. - — Pexum JIOCTYyIIA:
https://library.mirea.ru/secret/11062021/2713.iso
[yka A. A., CuroB A. C. HaHoanekTpoHHuKa [DIeKTpOHHBIN pecypc|:YUeOHHUK I BY30B. -
Mocksa: FOpaiit, 2021. - 297 ¢ — Pexxum mpocryna: https://urait.ru/bcode/470007
Xopun U. A. TexHONOTHH SIEKTPOHHONH KOMIIOHEHTHOH Oa3bl:ydeOHOe mocobue. - Caparos:
At [Tu Op Menua, 2018. - 277 c.
Abnymnaes  [I. A, MunoBanoB P. A, Xopun W. A, u gap. HccnegoBanue cucrem
MHoroypoBHeBoi Metamnm3aiuu MC Ha ycranoBke Quanta 3D DualBeam [DnexTpoHHBIH
pecypc|:meron.  ykazamus. - M..  MHWPDA, 2018. - - Pexum  nocryna:
http://library.mirea.ru/secret/25052018/1709.1s0
Hlyka A. A., CuroB A. C. Dnexktponuka B 4 4. Yactp 2. MuKposneKTpoHUKa [DIeKTpOHHBIN
pecypc]:Yuebnuk s By3oB. - MockBa: [Opaiit, 2021. - 326 ¢ — Pexum pgocryna:
https://urait.ru/bcode/470589
I'ynses 10. B., UBanoB B. U., JlyunuxoB II. A., CuroB A. C., CypxukoB A. Il. OcHOBBHI
KOHCTPYMPOBAHUS M TEXHOJOIMU IPOU3BOJACTBA PATUONIEKTPOHHBIX cpelcTB. MHTerpanbHble
cXeMbl [DIeKTpOHHBIM pecypc]:YueOHuMK ansi By30B. - Mocksa: HOpaiir, 2021. - 460 ¢ —
Pexxum nocryma: https://urait.ru/bcode/470122




10.

Ilyka A. A., CuroB A. C. Dnexktponuka B 4 4. Yacte 3. KBaHTOBas u omnrTuyeckas
ANEKTPOHMKA [DNeKTpoHHbIN pecypc]:YueOHuk 11t By30B. - Mocksa: FOpaiit, 2021. - 117 ¢ —
Pexwum mocryma: https://urait.ru/bcode/470590

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

[Ilyka A. A., CuroB A. C. Dnektponuka B 4 4. Yacts 4. OyHKIMOHAJIbHAS JJIEKTPOHUKA
[DnexTpoHHBI pecypce]:YueOHUK amsi By3oB. - Mocksa: IOpaiit, 2020. - 183 ¢ — Pexum
nocryma: https://urait.ru/bcode/451677

Kanyctrun B. W., CuroB A. C. TexHojmoruum TpoU3BOACTBA M KOHTPOJIb KauecTBa
HAaHOMAaTEpPHAJIOB U HAHOCTPYKTYp [DIEKTpOHHBIA pecypc]:yaebHOEe mocodme. - M.: MUPDA,
2017. - —Pexxum pocryna: http://library.mirea.ru/secret/21022018/1647.iso

8.3.2. lonoiHuTeIbHAS JIUTEPATYpPa
HNemenkoBa 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
HOpacoB A. H., Sl M. M., JleBuna E. FO. M36pannbie miaBbl (GU3UKH KOHIAEHCUPOBAHHOTO
cocrosiHus . yueOHoe ocobue. - M.: PTY MUPDA, 2021. - 105 c.
IlesuoB E. @., Kpyro B. B. OcHoOBBl aBTOMaTH3MpOBaHHOIrO mpoekTupoBanus CBY
YCTPOMCTB M CHUCTEM [DJEKTPOHHBIA pecypc|:yueOHoe mocobue. - M.: PTY MHUPDA, 2018. -
— Pexxum nocryna: http://library.mirea.ru/secret/06032019/1975.iso
Hlyka A. A., CuroB A. C. DnekTpoHuKa: YueOHUK A akajgeMm. OakanaBpuata. - M.: KOpaiir,
2016. -
IleBunoB E. ®., TapacoB U. E., Munue6aes B. M. ABTOMaTH3MpOBaHHOE MPOEKTUPOBAHHE
uu(poBbIX cXeM [DIeKTPOHHBIN pecypc]:yuebHoe mocobue. - M.: MUPDA, 2016. - — Pexum
noctyna: http://library.mirea.ru/secret/ab/1243.iso0
I'magemmes M. B., ®eruco JI. 0., KOpacoB A. H. Marematuka B (QPuU3HUECKHUX
3agadax:ydyeOHoe mocodue. - M.: MUPDA, 2020. - 162 c.
Bopotuios K. A., MyxoptoB B. M., CuroB A. C. HTerpupoBaHHbIE CETHETOAIECKTPUUECKHUE
ycTpoiicTBa:. - M.: DHeproatomusaar, 2011. - 174 c.
IleeuoB E. ®., JlemenkoBa T. A., Anp-Hatax P. W. OcHOBBl MozaenupoBaHusi Hu
npoektupoBanuss MOMC B CAIIP CoventorWare [DnekTpoHHBIH pecypc]:yueOHOE mocobue.
- M.: MUPDA, 2016. - — Pexxum nocryna: http://library.mirea.ru/secret/ab/1242.iso

8.4. PEKOMEHYEMBbI MIEPEYEHh COBPEMEHHBIX TIPO®ECCUOHAJIBHBIX BA3

AU

10.
11.
12.

JAHHBIX U UTHOOPMAIIMOHHBIX CITPABOYHbIX CUCTEM

Nudopmanmonno-npasosoit mopran TAPAHT http:// www.garant.ru

DNeKTPOHHBIA (OHA TPABOBOH M HOPMATHBHO-TEXHWYECKOW JOKyMEHTanuu TexHOIKCHepT
http://www.docs.cntd.ru

NanoNewsNet.ru-  HekoMMepyeckoe  on-line  u3maHWe,  TOCBAIIEHHOE  BOIpPOCAM
HaHouHycTpun http://www.old.nanonewsnet.ru

HanomeTp — HaHoTexHONIOTHYECKOE coobmecTBo http://www.nanometer.ru

HNudopmarmonssiii nopran «llomynspaeie HaHOTEXHOIOTHI http://Www.popnano.ru
Poccuiickuii ponn pyHnamMeHTanbHbIX HccnenoBanuil https://www.rfbr.ru

WNudopmanmonnslit mopran Poccuiickoro nayanoro ¢onna http://www.rscf.ru

COMSOL Multiphysics® 1O JUTS MYJIbTH(DHU3UIECKOTO MOJICITHPOBAHMS
https://www.comsol.ru

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

Wolfram: Beruncienus v 3HaHus, pyka K pyke http://www.wolfram.com

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

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



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.

MuHHCTEPCTBO HaYKH U BBICIIEro oOpazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru

®oH coneiicTBUS HHHOBAIHSIM

http://www.fasie.ru

NudopManmoHHBIN TOPTANl CUCTEMBI MEXKAYHApOIHOTO ITuTUpoBanus “Web of Science”

https://www.apps.webofknowledge.com

WudopmManmoHHBIH TOPTaI CUCTEMBI MEKIYHAPOIHOTO IIUTUPOBAHUS Scopus
https://www.scopus.com

Kypnansnsiii nopran ®TU um. A.D. Uodde

https://www .journals.ioffe.ru
Pocculickuii TEXHOJIOTMYECKUM KypHaI

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 - HayuHO-TeXHUUYECKUH JKypHAI

http://www.electronics.ru

MekayHapOaHbIH pecype IS OUCKa 1 0OMeHa HayYHBIMH TTYOIHKAIIMSIMU
https://www.researchgate.net

iXBT — 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

HanumonaneHblil uccnenosatensckuii neHTp "KypuatoBckuit nHCTUTYT"
http://www.kesni.nrcki.ru

Kypnan "Hano- 1 MUKpoCcUCTEMHAs TEXHUKA"

http://www.microsystems.ru

HoBocTHoi 1 aHanutndeckuii moprai "BpeMst 35eKTpOHUKH"
http://www.russianelectronics.ru

Caiit Poccuiickoro marautHoro o6mectsa (MAI'O)

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

ba3a nanusix Web of Science

http://www.webofknowledge.com

Caiit @enepanbHOil CIyXObl MO MHTEIIEKTYaIbHOH COOCTBEHHOCTH, MATEHTAM U TOBAPHBIM
3HaKam

http://www fips.ru/

NudopManmoHHbBIN TOpTAI 10 MaTEepHAIOBEISHUIO http://www.materialstoday.com
Caiit xkadenpsr Hanosnekrponnku UTTTUIT https://fks.mirea.ru

8.5. METOAUYECKHUE YKA3ZAHUSA IS OBYYAIOIIIUXCA ITO OCBOEHHUIO
ITPAKTUKHA

Ha IIEpBOM OpraHNU3alluOHHOM CO6paHI/II/I HCO6XOI[I/IMO O3HAKOMHUTL  CTYACHTOB C

coJiep;kaHueM paboueil MporpaMMbl IPAKTUKH, C TOPSJIKOM U TPAPUKOM MPOXOKIAECHUS IPAKTHKH.



B Hauane nmpoxokIeHMsI NPAKTHUKH, HA OPraHU3alMOHHO-MOATOTOBUTEILHOM 3Talle CTYAEHTaM
HEOOXOUMO:

- 0OpMHTH 33/1aHNE HA TPAKTHUKY;

- IIPONTH MHCTPYKTAX IO TEXHUKE O0E30IaCHOCTU U MPOTUBOINOKAPHON TEXHUKE;

- O3HAaKOMUTbCA C CoJAep)KaHWeM palbouel mporpaMMmbl MpakTUKW, [paBUiIaMH U
00s3aHHOCTSAMHU MpaKTHKaHTa Ha NPEANPHUITHH, CTPYKTYpOoi mojpas3neneHuil (pabouux MecT)
NPaKTUKH, PeKAMOM PabOTHI MPEIPUSATHS;

- 03HAKOMMTBCS CO CTPYKTYPOIl 3aKIIOYMTENBHOTO OTYETa IO MPaKTHKE.

3a mepuoJ; NMPOXOXKIEHUS NPOU3BOACTBEHHON MNPAKTUKH CTYAEHT CaMOCTOSITEIbHO H3y4aeT
JOKYMEHTAllUIO,  CBSi3aHHYI0 ¢ Oyaymed  npodecCHOHaIbHOM  JeSATENbHOCTBIO,  y4EOHYIO,
CIPaBOYHYIO, HOPMATHBHYIO M HAy4YHO-TEXHUYECKYIO JIMTEpAaTypy IO COOTBETCTBYIOIIMM pa3jeiaM
JaHHON mnporpammsl. Jlutepatypa mnondupaercs B OuOIMOTEKe yHUBEpcUTeTa (BKIIOYAsl JOCTYN K
OBbC), nyOnuuyHBIX HAYYHO-TEXHMYECKUX OMOIMOTEKaxX. 3aKperyieHHue pe3ylbTaToOB IPAKTUKU
OCYILIECTBIISICTCS IIyTEM CAMOCTOSTENIbHONU PabOThI CTY/IEHTOB C PEKOMEH/1yeMOH JINTepaTypOi.

B xoxe mpoxoxneHusi NMpakTUKU CTYAEHT JIOJDKEH PELIUTh BCE IOCTaBJIEHHBIE MEpe] HUM
3aJaud M HamucaTh OTYET O CBOEH JEATENIbHOCTH B paMKax HPAaKTUKH, a TaKXKe BbINOJIHEHHbIE
paboThl (TpyHOBBIC JCUCTBUS, TPYHAOBbIE (YHKIHHU), CBSI3aHHBIC ¢ Oymymed mpodeccrHoHaIbHOMI
JeITeNbHOCTBI0 OOyuatomerocsd.. B ordere A0MKHBI OBITH OINUCAHBI BCE OCHOBHBIE 3Tallbl
NPOXOXKICHUS TPAKTHKH B COOTBETCTBHHM C 3afgaHueM. OKOHYATETbHO OQOPMIICHHBIH |
HOJNMCAHHBIA CTYIEHTOM OTYET CHAeTCs PYKOBOJUTEIIO NPAKTUKU HE MOIPKE, 4eM 3a 3 JHA [0
3aIUThl. B ykazaHHOE pyKOBOIWTENEM IPAKTHKH BpeMs CTYIEHT 00si3aH SIBUTHCA Ha Kadenpy amns
3alUThI OTYETA.

8.6. METOIUMYECKHUE PEKOMEHJAIIUH ITO OBYYEHMUIO JIMI C
OI'PAHUYEHHBIMHA BO3ZMOXKXHOCTSAMMU 310POBbS U UHBAJINJ1OB

OcBoeHHE TPaKTUKK OOYYaIOMIMMHUCS C OTPAaHHYEHHBIMH BO3MOXHOCTSMHU 3JIOPOBBS MOXKET
OBITh OpPraHM30BaHO KaK COBMECTHO C APYIrHUMHU OOYy4alOmIMMHUCS, TaK M B OTIENBHBIX TpyMmax.
[Ipennonararorcss  crenuaibHBIE YCIOBHSA IS TOJy4eHHs OOpa3oBaHUS OOy4JaromMMHCS C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI.

[Tpodeccopcko-niearornyeckuii  cocTaB  3HAKOMHUTCS C  TICUXOJIOTO-(PH3HOIOTHIECKUMU
OCOOCHHOCTSIMU OOYyYarolUXcs WHBAIUAOB W JIMII C OTPAaHHMYEHHBIMU BO3MOXHOCTSIMHU 30POBBS,
VHAMBUIyaIbHBIMU IPOTpaMMaMH peadWINTAalMU WHBaIuA0B (mpu Haimuuuu). ITpu HEoOxomumoctu
OCYIIECTBIISIETCSl  JIOMOJIHUTENbHA  TOJAJEpKKAa  NPENoJaBaHHUs  THIOTOpAMHU,  IICHXOJIOTaMU,
COLMAIbHBIMUA PaOOTHUKAMHU, MIPOUIEIIINMH TTOATOTOBKY ACCUCTEHTAMH.

B cooTBercTBHM ¢ MeTOIUYECKUMHU pekoMeHmanusiMu MunoOpHayku P® (yr. 8 ampens 2014
r. N AK-44/05BH) B Kypce MpeIIoJiaraeTcs HCIOJIb30BaTh COIMANLHO-aKTHUBHBIC W PEQIICKCHBHBIE
METOJIbl OOY4YEHHsI, TEXHOJOTUU COLMOKYIbTYPHOU peaOWINTallud C LEeIbI0 OKa3aHUs IMOMOIINHU B
YCTAaHOBJIGHUH TIOJHOIEHHBIX MEXIMYHOCTHBIX OTHOUICHWH C JPYrMMH CTYAEHTaMH, CO3TaHUHU
KOM(OPTHOTO MCUXOJIOTHYECKOTO KJIMMaTa B cTyaeHdeckod rpymme. [Togbop u pa3zpaboTka ydeOHBIX
MaTepHaioB TMPOM3BOJATCA C YYETOM TMPEJOCTaBICHUS MaTepuala B pa3Iu4yHbIX (popmax:
ayIManbHOM, BU3yaJbHOW, C  HCIOJb30BAHUEM  CIELUHATIbHBIX  TEXHUYECKHMX  CpPEACTB U
UH(POPMAIIMOHHBIX CHCTEM.

Menunamarepualibl TakKe CIeIyeT HCIOIB30BaTh M aJalTHUPOBATh C YUETOM WHAMBHIYATbHBIX
ocoberHocTel 00yuenus i ¢ OB3.

OcBoenue nucuuiuiHbl Jumamu ¢ OB3  ocymiecTBiseTrcss ¢ HCIONb30BAaHUEM CPEICTB
oOydeHust OOIIEro W CrenUalbHOTO Ha3HadeHHs (MEPCOHAIBHOTO M KOJUIEKTHBHOTO HMCHOJB30BAHMSA).
MartepuanbHO-TeXHUYECKOE OOecreueHre MperycMaTpUBaeT MPHUCIOCOOJICHUE ayIUTOPUN K HYyXIaMm
mun ¢ OB3.

dopma mnpoBeneHUs aTTeCTAllMU JJs CTYJCHTOB-UHBAJIHMJIOB YCTAHABIMBACTCSI C YUETOM
WHIUBHUIYATbHBIX TICHXOpU3NYecknx ocoOenHoctei. st crynenroB ¢ OB3 mpemycmatpuBaercs
noctynHas hopMa MpeoCcTaBlIeHUs 3aJaHUi OLEHOYHBIX CPE/ICTB, @ HMEHHO:

- B TEYATHOW WIJIM 3JIEKTPOHHOH (opme (s UL ¢ HAPYMIEHUSMH OIIOPHO-IBUTATEIHLHOTO
arapara);

- B IIeYaTHOH (opMe WM AIEKTPOHHOH (hopMe C YBETHUEHHBIM MIPUPTOM U KOHTPACTHOCTHIO



(1 TUI C HAPYIIEHUSIMU CITyXa, PEUd, 3pEHUs);

- METOJIOM UTEHHSI aCCUCTEHTOM 3a/laHus BCIyX (IUIS JIUI] C HAPYLICHUSIMHU 3pEHHUS).

CTYHGHTaM C HWHBAJIHUIHOCTBIO  YBCIMYMBACTCA BpEMsA Ha TIIOATOTOBKY OTBE€TOB Ha
KOHTPOJbHBIE BOMpOCHL. JIis  TakuxX CTYAGHTOB MpeaycMaTpuBaeTcss  JocTymHas — ¢opma
MIPEIOCTaBIICHUsI OTBETOB HA 3aJlaHUsI, @ UMEHHO:

- MUCHbMEHHO Ha Oymare WM HabOOpPOM OTBETOB Ha KOMIIbIOTEpe (AJ JIUIl ¢ HApYIICHUSIMH
ciIyxa, peun);

- BEIOOPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C MCIOJB30BAHUEM YCIYT aCCHCTEHTa (VIS JIUIL
C HapYIIEHUSIMHU OTIOPHO-JBUIAaTEIbHOIO aNapara);

- YCTHO (7S I C HAapYIIEHUSIMU 3PEHUs, OTIOPHO-BUTATENIBHOTO anmnapara).

[Ipu wHeoOxoaumocTn it OOy4arOMIMXCSd C MHBAJIMAHOCTBIO TPOLEAYpa OICHUBAHUS
pe3yNIbTaTOB OOYUYEHHUSI MOXKET MPOBOJAUTHCS B HECKOJIBKO ATAIOB.



