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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JuctmrummHa «OCHOBBI aUIMTUBHBIX TEXHOJIOTHI» BXOJIUT B MPOTPaMMy MarucTpaTypbl
«mKeHepHO-pU3NYECKUE TEXHOJOTUM B HAHOMHAYCTpUM» 1o HampaieHuio 28.04.01
«HaHOTeXHOJIOTMM M MHKPOCHCTEMHas TEXHWKa» W u3ydaercs B 1 cemectpe 1 Kypca.
Hucuummuay peanu3yer ba3zoBas kadenpa «HaHOTEXHOJIOTMM W MUKPOCHCTEMHAs TEXHUKay.
JlMcIMIUIMHA COCTOMT M3 2 Pa3/ieioB M 4 TeM W HalpaBlieHAa HA W3YYCHHUE OCHOBHBIX MOHSTHH
QJIMTUBHBIX TEXHOJOTHH; KiIacCH(PUKAIMN aJTUTUBHBIX TEXHOJIOTHIA, OOOpYyIOBaHUS IS
W3TOTOBIICHUS M3JICIMH C TIPUMEHEHUEM aJUIMTUBHBIX TEXHOJIOTUH; PACXOJAHBIX MATEpPHAJIOB JIJIs
aITMTUBHBIX TEXHOJIOTHI; Pa3pabOTKu U3 B KOMIIBIOTEPHBIX MporpamMmMax s 3D nevaru.

Llenbt0  OCBOGHMSI JTUCIMILIMHBI SIBJISICTCS (POPMHPOBAHUE Y CTYACHTOB WHKCHEPHBIX
KOMITETEHITMI B 00JIACTH M3TOTOBIICHUS U3IEIIUN C IPUMEHEHUEM aJITUTHBHBIX TEXHOJOTHH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne aucuuiuiiHbl  «OCHOBBI  QIIMTUBHBIX  TEXHOJOTWIl»  HAMpaBIEHO Ha
(dbopMupoBaHHEe y 00YYAIOIINXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMITETEHIU):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

OIIK-7.1 3HaKOM C OCHOBHBIMH HOIXOAMH K pa3padoTKe
CnocobeH pa3pabaTsIBaTh U METOIMYECKUX U HOPMATHUBHBIX JIOKYMEHTOB, TEXHUIECKON

aKTyaJIH3UPOBaTh HAYJHO- JIOKYMEHTAINH B 00JIaCTH HAHOTEXHOJIOTHIA U MUKPOCHCTEMHOM
OIIK-7 TEXHUYECKYIO0 JOKYMEHTALUIO B | TEXHUKH;
00J1aCTH HAHOTEXHOJIOTHH 1 OIIK-7.2 Brageet nmoaxonamMu Ui pyKOBOJCTBA pa3paboTKoi
MHUKPOCHCTEMHON TEXHUKH TEXHUYECKOH JOKYMEHTAI[UH U HOPMATHBHBIX JOKYMEHTOB B

00J1aCTH HAHOTEXHOJIOTHI U MUKPOCHCTEMHOM TEXHUKH;

CnocobHocTh pa3zpabareiBath  |[IK-5.1 3HaeT OCHOBHBIE TEXHOJIOTUH U3TOTOBJICHHUS

TEXHOJIOTHU U3TOTOBJIEHUS HAaHOCTPYKTYPHUPOBAHHBIX MOKPBITUN C 3aJJAHHBIMHU CBOWCTBAMU;
[K-5 HaHOCprIiTypI/IpOBaHHbIX [TK-5.2 YmeeT npoBOIUTH I/ICCJ’IE)IOBVaHI/ISI xapaKTepHCTI/iK
MOKPBITHH ¢ 3aJaHHBIMH HAaHOCTPYKTYPHUPOBAHHBIX MOKPBHITUN C 3aJJAHHBIMU CBOWCTBAMU;
CBOMCTBaMH U MPOBOJUTH [IK-5.3 BnameeT MeTonamMu pa3pabOTKH TEXHOJIOTHH U3TOTOBICHHUS

HCCJICAOBAHMS X XaPAKTCPUCTHUK |HAHOCTPYKTYPHUPOBAHHBIX HOKprTI/Iﬁ C 3aJaHHBIMH CBOﬁCTBaMH;

[IK-8.1 3HaeT 0CHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKHE
MPOLIECCHl NPON3BOJICTBA MUKPO- U HAHOPA3MEPHBIX
3JIEKTPOMEXAHUIECKUX CHCTEM;

[1K-8.2 BnanmeeT HaBBIKaMHU pa3pabOTKH HOBBIX TEXHOJIOTHYECKUX
MIPOIIECCOB ITPOU3BOJICTBA MUKPO- M HAHOPa3MEPHBIX
IIEKTPOMEXAHUYECKHIX CHCTEM;

CriocoOHOCTB pa3pabaThIBaTh
HOBBIE TEXHOJIOTHYECKUE
IK-8 HPOLECCHI MPOU3BOICTBA MUKPO-
1 HAaHOPa3MePHBIX
ANIEKTPOMEXAHUYECKUX CUCTEM

3. MECTO JUCIUIIJIMHBI B CTPYKTYPE OII BO

Jucnummmaa « OCHOBBI aJIUTUBHBIX TEXHOJIOTHI» OTHOCHUTCS K 0053aTeIbHOM YacTh OJT0Ka
1 «IucuunauHs! (MOIYITH )» 00pa30BaTeIbHOM MPOrPaMMBI BBICIIIETO 0Opa30BaHUS.

B pamkax oOpa3oBarenbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydaIOIIMECs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JOCTHKEHUIO
3aIJIaHUPOBAHHBIX PE3YJIHTATOB OCBOSHUS TUCHMUIUTMHBI « OCHOBBI QITUTUBHBIX TEXHOJIOTHIT».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL




IIpenmecTBylommue ocaenyromue
ugp Haumenosanue uncﬂnl:mnﬂblyMoI;ynu, HHCIII/[I[JII/Ii?liI/ﬁIOLIyJIH,
KOMITeTeHI[HH % X
NPAKTUKH MPAKTHKH
HayuHo-uccnenoBarenbckas
CrnocoOeH pa3pabaThIBaTh U paboTa (monydeHue
AKTyaJIM3UPOBaTh HAYYHO- MIEPBUYHBIX HABBIKOB HAyYHO-
OTIK-7 TEXHUYECKYIO HCCIICIOBATEIBCKON pabOThI);
JOKyMEHTAI[HIO B 00IaCTH HayuHo-uccrnenoBarensckas
HAaHOTEXHOJIOTHH 1 pabora;
MHUKPOCHUCTEMHOM TEXHUKU TexHomorn4yeckas MpakTHUKA;
TexHonorn4yeckas MpakTHKa;
[peaaumioMHas MpakTUKA,
Texnonozus uzeomogienus
YCmpOoUcme HaHo- U
MUKPOCUCMEMHOU MeXHUKU*™;
CnocoOHOCTh Texnonoeust npouzgoocmsa
pa3pabaTbIBaTh HOBBIC HAHOINEKMPOHHBIX
TEXHOJIOTHYECKHE MPOIIECCHI yempoucme**;
I1K-8 MIPOU3BOJCTBA MUKPO- U Mertobl popMUpOBaHHS
HAHOPAa3MEPHBIX HAHOIIJICHOK;
INEKTPOMEXAHUIECKUX Texnonozuueckue acnexnol
CHCTEM U320MOBNeHUs.
ONMOSNIEKMPOHHOU
Komnonenmuou bazvl **;
Jlazepuvle mexnonozuu 0ns
Hanounoycmpuu **;
Texnonocus uzzomosnenus
YCmpOoUcme HaHo- U
MUKPOCUCMEMHOU MeXHUKU*™;
Texnonozus npouszsoocmea
HAHOINEKMPOHHBIX
yempouemg**;
CrocoOGHOCTh Merop! popMHUpOBaAHHUS
pa3pabaThiBaTh TEXHOJIOTHUH HAHOIIJICHOK;
M3rOTOBIICHUS MeTo/1pl HCCIIeTIOBAHUS U
TTK-5 HAHOCTPYKTYPHUPOBAHHBIX JIMarHOCTHKA HAHOOOBEKTOB U

MOKPBITUH C 3aJaHHBIMU
CBOWCTBaMU U POBOJIUTH
HCCIIEIOBAHUS UX
XapaKTEepUCTUK

HAaHOCHUCTEM;
Texnonoz2uueckue acnexkmaol
U320MOBICHUS
ONMOINIEKMPOHHOU
KoOMnoHeHmmuou 6azol **;
Jlazepuvle mexnonoauu 0ns
HanouHoycmpuu **,
TexHOTOrMYECKast MPAKTUKA;
[IpennuruioMHas IpaKkTHKA;

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHuii u CYII OI1 BO
** - 3JIeKTUBHBIC TUCIMIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « OCHOBBI aJIUTUBHBIX TEXHOJIOTHID COCTABISET «4)» 3a4eTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCBD)
Konumaxmmnas paboma, ax.u. 36 36
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 90 90
Koumponw (sx3amen/3auem c oyenkou), ax.u. 18 18
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 144 144
3ay4.el. 4 4




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia JMCHUILIHHBI «
padoThl
OCHOBHBIE TEPMHUHBI U 11 HcTopuyeckrie npeAoChUIKH MOSBICHHS 1K, C3
OIpeACICHHS. ' aJTITUBHBIX TEXHOJIOTHH ’
Paspen 1 KHI;CZCEI/IQ)I/IKaum{ =
. 1.2 Knaccudukamms aninuTHBHBIX TEXHOIOTHH JIK, C3
AT THBHBIX TEXHOIOTHI
ObopynoBanne u 21 ATMTUBHBIE TEXHOJIOTHUH C MCIIOJIH30BaHUEM K. C3
Paznen 2 |marepuanst 1iis ' TEIUJIOBBIX MPOLIECCOB i
aJIJUTUBHBIX TEXHOJIOTHH 2.2 3D neyaTh 3JEKTPOHHBIX KOMIOHEHTOB JIK, C3

* - 3anonasercs Tonpko o OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwl,; C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneyeHue OUCYUnIUHbL

Tun ayauropun

OcHaleHue ayIuTOpUH

Crnennanu3npoBaHHoe
yueOHOe/1adopaTopHoe
obopynoBanmue, IO u
MAaTepHaJIbl 1J151 0CBOECHHSA
AMCUMILTUHBI
(mpu HEOOXOTUMOCTH)

JlexumonHas

Aynutopus s IPOBEICHUS 3aHATHIA
JIEKIIMOHHOTO TUIIA, OCHAIIIEHHAs
KOMIUIEKTOM CIIEUAIN3UPOBAaHHON MeOenu;
JOCKOH (9KpPaHOM) U TEXHUUYECKUMU
CpeJICTBaMH MYJIbTUMEINA NMPE3CHTAIIHH.

CemuHapckas

AyauTtopus 1Sl IPOBEICHUS 3aHATUI
CCMHUHAPCKOI'0 TUIIA, TPYIIIOBBIX U
WH]JIMBU1yalbHBIX KOHCYJIbTAINI, TEKYILIETO
KOHTPOJIA U MPOMEKYTOYHOM aTTEeCTAIUH,
OCHAIICHHAs] KOMIIJIEKTOM
CHeIUaTu3UpPOBAHHON MeOen U
TEXHUYECKUMH CPEJCTBAMHU MYJIbTUMEANA
IIPE3CHTALNMN.

Jns
CaMOCTOSITEIbHON
paboTHI

AynuTopHs Ui CaMOCTOSTENIbHOW paboThI
oOydJaroruxcsi (MOXKET UCIIOIb30BaThCS TS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIBTaIHi{ ), OCHAIIEHHAsT KOMIUIEKTOM
CIeLMANIN3UPOBaHHON MeOenu 1
KoMnbroTepamu ¢ goctynom B OUOC.

* - ayIUTOPHS IJIsI CAMOCTOSTENbHOM paboThl o0yuaromuxcs ykaspiaetcs OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHosHas numepamypa.
1. BynTos, E. A. CoBpemMeHHbIE YCTPONCTBA U 3JIEMEHTHI HAHOAJIEKTPOHUKH : y4eOHO-
meTtoaudeckoe mocooue / E. A. byntos, A. C. Boxmunues, T. B. llItanr. - 2-e u3n., crep. -
Mocksa : ®JIMHTA : U3a-Bo Ypan. yH-Ta, 2022. - 132 c. - ISBN 978-5-9765-5036-0
(OJIMHTA) ; ISBN 978-5-7996-3090-4 (M31-Bo Ypai. yH-Ta)
2. AJIUTUBHBIE TEXHOJIOTUHU B MPOU3BOJCTBE U3JEIUN a3POKOCMUYECKON TEXHUKH :




yueOHoe mocodue st By30B / A. JI. 'anmunosckuii, E. C. I'omy6es, H. B. Kobepnuxk, A. C.
OwIMMOHOB ; o1 001Ielt pexakiueit A. JI. ['anuHOBCKOTO. — 2-€ U3, Iepepald. u Jom. —
Mocksa : M3natenbctBo FOpaiit, 2024. — 145 c. — (Bsiciee o6pazoBanue). — ISBN 978-5-
534-16005-5
3. AIIUTHBHBIE TEXHOJOTUU U MPOTOTUIIMPOBAHHE : yUeOHO-METOInYeCcKOoe mocooue /
[Tonkomnaes C. A., lemumkesuu O. b. ; MI'TY um. H. O. baymana (HauuoHanbHbIN
uccienaoBarenbekuit yu-1). - M. : Usa-so MI'TY um. H. D. baymana, 2021. - 48 c. : ui. -
Bubmuorp. B xonue kH. - ISBN 978-5-7038-5642-0
4. AIIUTUBHbBIE TEXHOJIOTUU B IPOU3BOJICTBE METATUNIMYECKUX KOHCTPYKIMM : yUeOHUK /
[lepbakoB A. B., 'anonosa JI. A., CiiuBa A. I1. [u ap.] ; pen. ['puropesan A. I'., [Iparysos B.
K. ; HaunonanbHslil uccnenoBaTensckuid yH-T "MOU". - M. : U3n-Bo MOU, 2022. - 675 c. :
puc., Tadi. - bubnuorp. B konue rias. - ISBN 978-5-7046-2493-6
Hononnumenvnas numepamypa:
1. BanetoB B. A. A1iuTUBHbIE TEXHOJIOTUH (COCTOSTHUE U MEPCIIEKTUBBI). YueOHOE
nocobue. — CII6.: Yausepcuter UTMO, 2015, — 63¢c
2. OcuoBsl ObicTporo npototunuposanus / A.H. TTomskos, A.U. Ceparok, K. Pomanenko,
W.I1. Hukutnna; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit @enepannn, @enepaibHoe
roCyJIapCTBEHHOE OI0/PKETHOE 00pa3oBaTeIbHOE YUPEKICHHE BBICIIETO MPO(ECCHOHATBHOTO
oOpa3zoBanus «OpeHOyprckuil rocy1apcTBeHHbIN yHuBepcuTe™». — OpenOypr: OI'Y, 2014. —
128 ¢
3. Ay6posckuii P. B. KomnbrioTepHbie TEXHOIOTHU B HAYKE U MTPOU3BOJICTBE: YUeOHO-
metoandeckuii komruieke / P.B. JlyOpoBckuii. - DneKTpoHHBIE TEKCTOBBIE NaHHBIE. - M.: 31-BO
PYJIH, 2013. - 126 c - ISBN 978-5-209-05007-0: 195.56
Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy»:
1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYJEHTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHMH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHO-6ubmoTeunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas 0ubnnoTeka onnaitn» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cTtyaeHTa»y www.studentlibrary.ru
- OBC «Tpounxkuii MmocT»
2. ba3bl JaHHBIX ¥ TOMCKOBBIE CUCTEMBbI
- DJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKON IOKYMEHTAIIUH
http://docs.cntd.ru/
- mouckoBas cuctema SAnnekc https://www.yandex.ru/
- mouckoBas cucteMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 cCAamocmosamenbHou pabomuvl 0OYUaAOWUXCSL NPU
0CB80CHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nekumit no nucuumnianae « OCHOBBI aIIMTUBHBIX TEXHOJIOTHI.

* - Bce yueOHO-METOIMYECKUE MATePUAIIbI I CAMOCTOSITEIFHON pabOThl 00yUYaIOIIUXCS
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIONIUM MOpsiAKoM Ha cTpanuile aucuuruinabl B TYUC!



PA3BPABOTYMUK:

AracueBa CseTriiaHa

JlouieHT Bukroposna
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
3aBenyronuii kageapoit [TonoB Cepreit BuktopoBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.

PYKOBO/JUTEJID OII BO:

JlomeHT

Aracuesa CseTiiaHa
BukroposHa

Jonoxcnocmo, BYIT

ITloonucw

@amunus U.0.



