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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «DyHKIMOHAIbHBIE HAaHOMATEpUasbl» BXOAMT B IporpaMmy OakajgaBpuara
«HaHoTexHOIOTMM W HaHOMAaTepuaibl B NpUOOpPOCTpoeHHMH» 1O HampasieHuo 28.03.02
«Hanounxenepusi» u usydaercs B 4, 5 cemecrtpax 2, 3 kypcoB. Jucuuminny peanusyer basoBas
kadenpa «HaHOTEXHOIOTHM U MUKPOCHCTEMHAS TEXHUKa». J{MCIUIUIMHA COCTOUT U3 4 pa3/enoB
U 8 TeM U HanpaBjeHa Ha U3y4YeHHE OCHOB HAaHECEHUs (PYHKIIMOHAIBHBIX MOKPBITUH.

Llenpt0 OCBOEHUS AUCHMIUIMHBI SBIAETCS (OPMHPOBAHHME Yy CTYJAEHTa CHOCOOHOCTH B
COCTaBe KOJIJICKTUBA MCIIOJIHUTENCH ydyacTBOBaTh B IPOBEACHHM pacueTHBIX paboT (1o
CYLIECTBYIOIIUM METOAMKAM) MpPU IMPOEKTUPOBAHUM TEXHOJIOIMYECKUX MPOLECCOB HAHECEHUS
HAaHOpPA3MEPHBIX (YHKIMOHAJIBHBIX CIIOEB, OOOPYIOBaHHUS I HUX pealu3alH, a TaKKe
TFOTOBHOCTh K BHEAPEHHUIO PE3YJbTATOB HAYYHO-TEXHUYECKUX M IPOEKTHO-KOHCTPYKTOPCKHUX
pa3paboToK B peabHbIN CEKTOP SKOHOMHUKHU.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne  mucuuiuiMHbl  «DyHKIMOHAIBHBIE  HAHOMATEpUalbl»  HANPABIECHO  Ha
(bopmupoBaHre y 00yUarOIUXCS CIEAYIONINX KOMIIETCHIIUN (YaCTH KOMITETCHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

HNHauKaTopbl 10CTHKEHHS] KOMIIeTeHIMH
Iudp Komnerenuus A pEI A N I
(B paMKax JaHHOMW NHUCUMUIUIMHBI)
Crnoco6eH oCyIecTBIATh
Y OIIK-2.1 3HaeT OCHOBHBIC MOAXOBI K YIIPABICHUIO KU3HEHHBIM
npodeccuoHaNbHY IO
LIKJIOM CO3/IaHHs MHXXEHEPHBIX IPOJYKTOB B 001aCTH
JeSITeIBHOCTD C Y4€TOM
HaHOMH)KEHEPHUH C YUETOM SKOHOMHUYECKHUX, IKOIOTUIECKHUX,
HSKOHOMHYECKHX, SKOJIOTHIECKHX, .
OIIK-2 COIIMATIBHBIX U IPYTUX OrpaHUyYEHUl;
COLMAJIBHBIX U IPYTUX
N OIIK-2.2 YMmeeT aHanu3upoBaTh YJKOHOMUYECKUE, IKOJIOTHUECKHE,
OTpaHMYCHHUH Ha BCEX dTarnax
COLIMAJIbHBIC U APYTHE OTPaHMUYCHNUS Ha BCEX 3Talax KU3HEHHOTO
JKU3HEHHOTO IIUKJIa 00BEKTOB,
IIMKJIa 00BEKTOB, CHCTEM M IIPOLIECCOB;
CHCTEM U ITPOIIECCOB
OIIK-7.1 3Haet METOJOJIOTUIO IPOEKTUPOBAHMS IIPOU3BOJICTBA
TEXHUYECKUX 0OBEKTOB, CUCTEM M IIPOIIECCOB B 00IACTH
Cnoco6eH npoeKTHpOBaTh U
CONPOBOKAATH POU3BOACTBO | i OFPKEHEPHH,
P P OIIK-7.2 YMeeT cOnpoBOXKAATh MPOU3BOACTBO TEXHUUYECKHUX
OIIK-7 TEXHUYECKUX OOBEKTOB, CUCTEM U
00BEKTOB, CHCTEM U MPOLIECCOB B 00JIACTH HAHOMH)KEHEPHH;
MIPOIIECCOB B 00JIACTH
OIIK-7.3 Bnageet MeTojaMH IPOSKTUPOBAHUS TIPOU3BOICTBA
HaHOMH)KEHEPUH
TEXHUYECKHUX 0OBEKTOB, CHCTEM M IPOIIECCOB B 00JIACTH
HaHOMH)KECHEPHH;
Cr1ocoO6HOCTBIO IPOBOJNTH ITK-1.1 3raet 6a3sl JAHHBIX IS IPOBEACHUS HH(YOPMAITMOHHOTO
K-1 MH()OPMAIMOHHBIH OUCK [0 |TIOMCK MO OTAEJIBHBIM 00bEKTaM HCCIIeJOBaHNH;
OTZAEJIbHBIM 00BEKTaM I1K-1.2 YMmeeT npoBOAUTH HHPOPMAIIMOHHBIH MOUCK T10
HCCIIeIOBaHUI OTJEIbHBIM 00BEKTaM HCCIIeIOBAHUH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HucuumnuHa «@OyHKIIMOHAIBHBIE HAHOMATEPHANIbD» OTHOCHTCS K 00sS3aTelbHOW YacTH
osoka 1 «/lucuummrael (MOyNn)» 00pa30oBaTeIbLHON MPOTPaMMbI BBICIIIETO 00pa30BaHMS.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIETO O00pa30BaHUsS OOydYarOIIMECs TaKxkKe
OCBaMBAIOT JIpyI'M€ JMCLUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIHE  JIOCTHKEHHUIO
3aIlJIAHUPOBAHHBIX PE3YJIbTaTOB OCBOSHUS TUCHMIUIMHBI « DYHKIMOHAIbHBIE HAHOMATEPHAIIBD».

Tabauya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL




IIpenmecrByrommue IMocaenyromue
g Haumenosanne uncﬁnl:mnﬂblyMolzlll JIH nncunnnni?lil/ﬁloa JIH
p KOMIIETeHIINH * i, % i,
NMPaKTHKH MPAKTHKH
Hnocmpannulii a3vix 6
npogheccuonanbHoll
desmenvHocmu **,
Crioco0OeH oCyIecTBIATD Pyccruii asvix (xak
po¢eCcCHOHANTBHYIO UHOCMPAHHDILL) 8
JEeSITeIbHOCTD C YIeTOM npogeccuonanbHol
SKOHOMHYECKHX, oeamenvHocmu **;
OIK-2 9KOJIOTHYECKHUX, Oprasnzanus 1 yrpaBiieHIe
CONHMANBHBIX U APYTHX JKI3HCHHBIM ITUKIIOM
OTpPaHUYCHUI Ha BCEX BBICOKOTEXHOJIOTUIHO
JTanax XU3HCHHOTO ITUKJIa MPOAYKIIUHY,
00BEKTOB, CUCTEM U TexHoJOrMYEeCKast MPAKTUKA;
MPOLIECCOB [penauioMHast MpaKkTUKa;
HayuHno-uccnenoBarenbckas
pabora;
OcHo8bl npoeKmupo8aHusl
1azepos,
Crioco0OeH mpoeKTHPOBaTh U
Texuonocuueckas npaKmuka,
COTIPOBOXKIATH DIEeKTPOTEXHUKA;
Ilpeodunnomnas npakmuka,
TIPOU3BOJICTBO TEXHHUYECKIX KBaHTOBaS 3NIEKTPOHHKA;
OIIK-7 Texnonoeuueckas npaxmuxa
00BEKTOB, CHCTEM U Teoperndeckas MCXaHHKA; (uebHan);
MPOIIECCOB B 00J1aCTH o ’
Hayuno-uccreoosamenvcras
HAHOUH)KCHEPUU
paboma,
Texnonoeuueckas npakmuxa,
IIpeoounnomnasn npaxmuxa;
Cr1oco6HOCTBIO IPOBOJUTH
. OcCHOBBI (DU3UKH TBEPAOTO TeNa B | Texnonozuueckas npakmuxa
WHPOPMAINOHHBIA TIOUCK
TIK-1 (yuebHas);

10 OTHEILHBIM O0BEKTAM
HUCCIIEI0BAHUAN

HAHOWHIKCHCPHU;

Hayuno-uccnedosamenvckast
paboma,

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmast TpyA0eMKOCTh TUCHUTUTHHBI « DyHKITMOHATHHBIC HAHOMATEPHAIBDY COCTABIISIET «8) 3a4ETHBIX CIUHUII.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. 7 Cemecrp(-rn) 5

Konumaxmmnas paboma, ax.u. 123 51 72
Jlexuuu (JIK) 70 34 36
JlaGopartopusie pabotsl (JIP) 53 17 36

IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 111 66 45
Koumponw (sx3amen/3auem c oyenkou), ax.u. 54 27 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 288 144 144

3a4.el. 8 4 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThI
OCHOBHBIE TEXHOJIOTHIECKOE METOAbI HAHECEHUS
MIOKPBITHI: Ta30TEPMUIECKHE METO/IBI
CyIHOCTh ¥ OCHOBHBIE (razorulaMeHHOE HaHECEHHUE, IIa3MEHHO-IyTOBOE
XapaKTEePUCTUKN METO/I0B HaHECEHHUE, 3JIEKTPOAYTOBOE HAHECEHHE,
Paznen 1 |HaHeceHus 11 JICTOHAIIMOHHOE HAaHECEHHE), BAKYYMHBIE METOJIbI JIK, JIP
(YHKIIMOHAIBbHBIX (U3MYECKOTO U XMMUYECKOTO OCAXKICHHS
TIOKPBITHH (MMITyTBCHOE JIa3€pHOE HaHECEHHEe, MarHETPOHHOE,
AJIEKTPOJYTOBOE, OCAKACHHE U3 ra30BOH (asbl),
rajbpBaHHKa
DU3NKO-XUMHUECKHE OCHOBBI IIPOIIECCOB
Maremarutcckoe (hopMUpOBaHUs HOBOH (ha3bl Ha TOBEPXHOCTH
MOJICTTUPOBaHNE 2.1 JIK, JIP
TIOJJIOXKKH, TEOPETUUECKIE OCHOBBI TIPOIIECCOB
TEXHOJIOTUYECKOTO
Paznen 2 reTepOreHHOro (hazoobpazoBaHus
MIPOLIECCOB IIIa3MEHHOTO
MogennpoBaHue IUIA3MEHHBIX MIPOLIECCOB
HAHECCHUS
2.2 HaHeceHUS (PYHKIIMOHAIBHBIX CIOEB B BAKYyMe U JIK, JIP
(YHKIIMOHAIBHBIX CIIOEB
Ha BO3JyXe€.
Mertop! yHpaBiaeHUs KAYECTBOM. ITA3MEHHBIX
MeTtonbl ynpaBiaeHus 3.1 MOKPBITUHM, HAHOCUMBIX METOAAMU JIK, JIP
Paznen 3 |kadecTBOM MIa3MEHHBIX ra30TepMUYECKOr0 HAHECEHUS
MOKPBITHI 3.2 MeToab! yIpaBIeHU KaueCTBOM IIPH HAHECEHUHU IK. TIP
' BAKYYMHBIX IOKPBITHH. ’
MeToabl KOHTPOJIS KauecTBa IPU HAaHECEHUU U
4.1 8 p | P JIK, JIP
(YHKIIMOHAJIBHBIX OKPBITHH
Kowtpons n nenbranus MeTobl MCIBITAHUI TOBEPXHOCTEN C
Pasnen 4 | hyHKIIMOHATBHBIX 4.2 P JIK, JIP
. HaHECEHHBIMH TIOKPBITUSIMU
MOKPBITHI
43 MeToab! HccleoBaHus CTPYKTYPHI B (PHU3HKO- JIK. JIP
' MEXAHUYECKUX CBOWCTB NOKPBITHI. ’

* - 3anonHsgercs Toibko 1o OUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuwvie pabomut, C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHaleHue ay1uTOpuu

Crnennanu3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 0CBOCHHSA
AUCIHUTLTUHBI
(Ipu HEOOXOAUMOCTH)

JlexunonHnas

Ayautopust 1S IPOBEACHUS 3aHATUN
JICKIIMOHHOTO THTIA, OCHANICHHAS
KOMIUIEKTOM CIEIUAIN3UPOBAHHON MeOemnu;
JIOCKO# (9KpPaHOM) U TEXHHYECKUMHU
CpEICTBAMU MYJIbTUMENNA MTPE3CHTAIIHIA.

JlaGopartopust

Aynuropus JUisl IpoBeIeHUs 1a00paTOPHBIX
paboT, MHINBUAYAILHBIX KOHCYJIbTAIINH,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOTHOU
aTTeCcTanuu, OCHalllCHHasa KOMIIJICKTOM
CHeIUaIu3uPOBAHHON MeOeH U
000pyI0BaHUEM.




Crnennann3npoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

AynuTopust Ui CaMOCTOSATENIHOW PabOTHI
o0yuaromuxcs (MOXeT UCIO0Ib30BATHCS IS

TIst .
A . | MpOBeIeHUsI CEMHUHAPCKUX 3aHSATHH U
CaMOCTOSITEIILHOM .
KOHCYJIbTAITUH ), OCHAIIIECHHAS KOMILICKTOM
paboThI

CHEIATM3UPOBAHHON MeOeH 1
KomnbroTepamu ¢ goctynom B DMOC.

* - ayauTOpHs U CaMOCTOATENFHON paboThl oO0ydatontuxcs ykaspBaercss OBA3SATEJIBHO!

7. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

Ocnoenas numepamypa:

1. byntos, E. A. CoBpeMeHHbIE YCTPONUCTBA U 3JIEMEHTHI HAHOAJIEKTPOHHKH :
yaebHomeroandeckoe nmocodue / E. A. byntos, A. C. Boxmunues, T. B. IlItanr. - 2-e uzn., crep.
- Mocksa : ®JIMHTA : U3a-Bo Ypan. yu-ta, 2022. - 132 c. - ISBN 978-5-9765- 5036-0
(OJIMHTA) ; ISBN 978-5-7996-3090-4 (131-Bo Ypai. yH-Ta)

2. Axelevitch A. Thin Films Technology: Practical Manual for the Laboratory Works. —
2022
HononnumenvHas numepamypa:

1. FOpuyk, C. FO. IIpubopbl KBAaHTOBOW M ONTHYECKOH 3JIEKTPOHUKH. CBETOM3ITyYaroImne
U J1a3epHble cTpyKTyphl. Kypc nexmumii : yueOnoe nocodue / C. 0. FOpuyk, M. I1. KonoBanos. —
Mocksa : MUCHUC, 2020. — 92 ¢

2. Urnatos, A. H. OntoanekTpoHrka U HaHO(pOTOHUKA : yueOHoe nmocodue / A. H.
UrnaroB. — 4-¢ m3., crep. — Cankr-IletepOypr : Jlanb, 2020. — 596 ¢. — ISBN 978-5-8114-
5149-4
Pecypcuvl ungpopmayuonno-menekommynuxayuonnou cemu « nmepnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTyI€HTHl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnexkTpoHHO-6ubmoTeunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas 6ubianoreka onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoncynbpTaHT cTyneHTay www.studentlibrary.ru

- OBC «Tpounkuit MmocT»

2. ba3bl TaHHBIX U TOUCKOBBIE CUCTEMBI

- QJIEKTPOHHBIN (POH]] TPABOBOM M HOPMATUBHO-TEXHUYECKON TOKYMEHTALUU
http://docs.cntd.ru/

- mouckoBas cucreMa Snaekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedeparuBHas 6a3a ganabpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nekuuit no nuctmminae « OyHKIIMOHATbHBIE HAHOMATEPUAIbI».

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CAMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAIKOM Ha cTpaHulle auciuruimabl B TYUC!
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PA3BPABOTYMUK:

Jouent Kapues Anekceil IBanoBuu
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJIUTEJIb BYII:
3aBeayromuii kadeapoit [Tonnos Cepreit BukropoBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIMTEJIb OII BO:

JlomeHT

MakeeB MctuciaB
Oxerosny

Honoxcnocmo, BYIT

ITloonucw

@amunus U.0.



