[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ON0: Actpebegp SiepAi kRGP Tty napcTBeHHOE
[lomxHocTb: PexTop
[arta nognucanus: 29.05.2024 10:52:19
YHUKanbHbI MPOrpaMMHbIA KIKOY:

ABTOHOMHOC€ 06pa30BaTe.]'le0€ YUpexKaeHue BbICIHICT0 06pa30BaHI/Ifl

«Poccuiicknii yHuBepcuTeT ApY:K0bl HapoaoB nMeHu IlaTpuca JlymymobD»

I/IH)KeHepHaﬂ aKajJaceMusi

953 01')!'\»!00’11'\07“']70/77(\70 10004210
Ca d UtU/ITU0 3T 75707 oU7 veita su 7GatTua
(HaI/IMCHOBaHI/IC OCHO

BHOTO yueOHoro moapaszaenenus (OVYII)-pa3zpadoranka OI1 BO)

PABOYASA NIPOTPAMMA JTUCHUIIJIMHBI

AJJIMTUBHBIE TEXHOJIOI'MA

(HauMEHOBaHHUE JUCIUILIMHBI/ MOTYJIS )

PexomengoBana MCCH ajis1 HanpaBJieHUs1 MOATOTOBKH/CIeHAJIbHOCTH:

28.04.01 HAHOTEXHOJIOI'MX U MUKPOCUCTEMHAS TEXHUKA

(KO,I[ 1 HAUMCHOBAHUEC HAIIPABJICHUA HO,HI'OTOBKH/CHeHPIaJILHOCTI/I)

OcBoenue JUCIHHUIIINHBI

BEIECTCHA B PaMKax peanu3anuu OCHOBHOM

npogeccuoHAIBLHON 00pa3oBaTeJIbHOM NporpamMmMbl Bbicuiero oopasoanus (OII

BO):

NHXEHEPHO-®U3NYECKHUE TEXHOJIOI'MX B HAHOUMHAYCTPUU

(manmenoBanme (mpoduis/cienuanuzamms) OI1 BO)

2024 r.



1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuumiuHa «AJJUTUBHBIE TEXHOJOTHMM» BXOAMT B IPOrpaMMy Marucrparypsl
«MmkeHepHO-QU3UYECKME TEXHOJOTUM B HAHOMHAYCTpUU» 1o HamparieHuio 28.04.01
«HaHoTexHolOTMM W MHKpOCHUCTEMHas TEXHUKa» U usydaerca B 1 cemectpe 1 Kypca.
Jucuumnuny peanusyetr ba3zoBas kadenpa «HaHOTEXHOJOTMM M MHUKPOCHCTEMHAsh TEXHUKa».
JlucuMIiinHa COCTOMT M3 2 pa3fesoB M 4 TeM M HalpaBjieHAa Ha U3yYEHUE OCHOBHBIX MOHSATUI
aJIMTUBHBIX TEXHOJOTHH; Kilaccu(pUKAMK aJJUTUBHBIX TEXHOJIOTHN; OOOpYyIOBaHUS IS
W3TOTOBJIEHUS U3JENNN C IPUMEHEHUEM aJJIUTUBHBIX TEXHOJOIHH; pacXOJHbIX MaTepUaoB JUIs

aJTUTUBHBIX TEXHOJIOIMH; pa3pabOTKU U3/1eIHUi B KOMIIBIOTEPHBIX IporpamMMmax it 3D neuaTu.
Ilenpt0 OCBOGHMS UCIHMIUIMHBI SIBIISICTCS (OPMHUPOBAHUE Y CTYIEHTOB HWH)KEHEPHBIX
KOMIIETEHIIMH B 001aCTH U3rOTOBJIEHUS U3/AEIUN C IPUMEHEHUEM aJ/INTUBHBIX TEXHOJIOTHUI

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoeHMe IUCHMIUIMHBI «AJJUTHBHBIE TEXHOJOIMHU» HAIPaBIE€HO Ha (OPMHUPOBAHUE Yy
00yJaroImuxcs CIEAYIONINX KOMIIETCHIINHN (YacTH KOMITETECHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80EHUS OUCYUNTUHDL)

HNHaukaTopbl 10CTHKEHH KOMIIEeTeHIMT
Iudp Komnerennus A PEI A N I
(B paMKax JaHHOUW NHUCUMUTUIMHBI)
OIIK-7.1 3HakoM ¢ OCHOBHBIMHU TIOJIXOJIaMH K pa3paboTKe
CnocobeH pa3padaTbIBaTh 1 METOJMYECKUX 1 HOPMATHUBHBIX TOKYMEHTOB, TEXHUYECKOI
aKTyalIu3UpOBaTh HAyYHO- JIOKYMEHTAIH B 00J1aCTH HAHOTEXHOJIOTHH ¥ MUKPOCHCTEMHOM
OIIK-7 TEXHUYECKYIO JOKYMEHTALUIO B | TEXHUKH;
001acTH HAHOTEXHOJIOTHH U OIIK-7.2 Bnaneet nmoaxonamMu Ui pyKOBOJCTBA pa3paboTKon
MHUKPOCHUCTEMHOH TEXHUKH TEXHUYECKOH JOKYMEHTAllUN ¥ HOPMAaTUBHBIX JOKYMEHTOB B
00J1acTH HAHOTEXHOJIOTHH ¥ MUKPOCHCTEMHON TEXHUKH;
Crmoco6HOoCTh pazpadateiBath  |[IK-5.1 3HaeT OCHOBHBIE TEXHOJIOTHU U3TOTOBJICHUS
TEXHOJIOTUH U3TOTOBIICHUS HaHOCTPYKTYPHPOBAHHBIX MMOKPBITHH C 33JaHHBIMU CBOMCTBaMU;
MK-5 HaHOCTPYKTYPHUPOBAHHBIX [IK-5.2 YmeeT npoBouTh UCCIIEI0BAHUS XapaKTEPUCTUK
MOKPBITHH ¢ 3alaHHBIMU HAHOCTPYKTYPHPOBAHHBIX MMOKPBITHH C 33JaHHBIMU CBOMCTBaMU;
CBOWMCTBaMH U IIPOBOANTH I1K-5.3 Bnaneer MeTogamu pa3pabOTKH TEXHOJIOTHH U3TOTOBJICHHS
HCCIICOBAHMS UX XaPaKTEPUCTHUK |HAHOCTPYKTYPUPOBAHHBIX MOKPHITUH C 3aJJaHHBIMU CBOHCTBAMH;
I1K-8.1 3HaeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHIECKUE
CriocobHOCTB pa3pabaThIBaTh
MPOIIECCHI IPOM3BOJICTBA MUKPO- H HAHOPAa3MEPHBIX
HOBBIE TEXHOJIOTHUECKUE
NIEKTPOMEXaHUYECKHX CUCTEM;
I1K-8 MPOIIECCHI MPOU3BOJCTBA MUKPO-
I1K-8.2 BnameeT HaBBIKaMHU pa3pabOTKH HOBBIX TEXHOJIOTMYECKHUX
1 HAaHOPA3MEPHBIX
MIPOIIECCOB ITPOU3BOJICTBA MUKPO- M HAHOPa3MEPHBIX
NIEKTPOMEXAaHUUYECKUX CUCTEM
JJIEKTPOMEXaHUIECKUX CHCTEM;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuumiuHa «AIJIUTUBHBIE TEXHOJOTHUU» OTHOCUTCS K oOs3arenpHO dactu Onoka |
«Aucuummmael (MOTyn)» 00pa30oBaTEIHLHON MPOTPaMMBbI BBICIIIETO OOpa30BaHMUS.

B pamkax o0Opa3zoBaTeslbHOM NporpamMmbl BBICIIET0 O0pa30BaHUS OOydYarOIIMECs TaKxKe

OCBaMBarOT

Apyruce JUCITUITIINHBI

A/nnu

IMPAaKTHUKHU, CHOCO6CTBYIOH_II/IC JAOCTHIXKCHHIO

3aIlJTAaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA JHUCIUITIIMHBI ((A)I)II/ITI/IBHI)IG TEXHOJIOTUN».

Tabnuya 3.1.

Ilepeuenv komnonenmos OII BO,

CnocooCmeyrouuUx — O0CMUNICEHUIO

3Anl1aHUPOBAHHbLX pe3)l1bmamoe OC60€HUA aMCl/}MI’lﬂqul




IIpenmecrByromue Hocaenywomue
HaunmenoBanue pen yrom Ayiont
HIudgp JUCIUTITHHBI/ MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KOMIIeTeHI[UH « «
MPaKTHKH NPaKTUKHU
CmocobeH pa3zpabaTeIBaTh U
aKTyaJIH3UPOBaTh HAYIHO-
y p yd HayuHo-uccnenoBarenbckas;
TEXHUIECKYIO
OIIK-7 TexHOTOTHYECKAsT IPAKTUKA;
JOKYMEHTAIIHIO B 00J1aCTH
HAaHOTEXHOJIOTUH U
MHUKPOCUCTEMHON TEXHUKH
TexHOJIOrMYECKAsT MPAKTUKA;
[penaumioMHas MpaKkTUKa;
TexHONOTHS HAHECEHUS
TOHKHX IJICHOK;
Texnonozuu npouzeoocmea
CriocoOHOCTB N o
ONMosIeKMpPOHHOU 6a3bl **,
pa3pabaTbIBaTh HOBEIC
Texuonocuu uzeomosnenus
TEXHOJIOTHYECKHUE TIPOIECCHI
J1a3epos8 Ha OCHO8e
K-8 TIPOM3BOJCTBA MHUKPO- U -
Hanocmpykmyp **;
HaHOPa3MEPHBIX
Texuonocus uzeomoeieHus.
AIEKTPOMEXAaHNIECKUX N
YCmMPpOUCM8 HAHO- U
CUCTEM . o
MUKPOCUCTEMHOU MeXHUKU*™,
Texnonoeus npousgoocmea
HAHOIIEKMPOHHBIX
yempoucme**;
TexHoJOrMYEeCKast MPAKTUKA;
TexHosorust HaHeCeHUs
TOHKHX IICHOK;
Texuonocuu npouzsodcmea
ONnmo3neKmpoHHOU 6azel **;
Crioco6HOCTB Texuonocuu uzeomosnenus
pa3pabaTbIBaTh TEXHOJIOTUN J1a3epos8 HA OCHO8e
W3TOTOBJICHUS Hanocmpykmyp **;
K5 HAHOCTPYKTYPUPOBAHHBIX Texnonozus uzeomosnenus

MOKPBITUH C 3aJaHHBIMU
CBOWCTBaMU U POBOJIUTH
HUCCIIEAOBAHMS UX
XapaKTEepUCTUK

YCmMPOUCME HAHO- U
MUKPOCUCMEMHOU MeXHUKU*™;
JlnarnocTyecKre CHCTEMBI B
HAHOTEXHOJIOTHSIX;
Texnonoeus npoussoocmesa
HAHOINEKMPOHHBIX
yempouemg**;
[peaaumioMHas MpakTHKA,

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




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1mast TPYA0EMKOCTh JUCIUTLTUHBI «AJJIMTHBHBIC TEXHOJIOTUN COCTABIISACT «4» 3a4ETHBIC CIIUHUIIBI.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam o0cC80eHUsi 00pA308amMenbHOlU NPOSPAMMbL 8blCUIE20 00pA308aHUsl OJisl OYHOU (DOpMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 36 36
Jlexrun (JIK) 18 18
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 90 90
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Bup
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pasaena JUCIUIIIHHBI *
padoThI
OCHOBHBIE TEPMUHBI U 11 Hcroprdeckue NpeAnoChUIKH MOSBICHUS K. C3
onpeaeacHus. ' AU TUBHBIX TEXHOJIOTHH ?
Paspen 1 Knﬂclcln(bnkaum -
" 1.2 Knaccudukarus ajiuTHBHBIX TEXHOJIOTHIA JIK, C3
aJIUTUBHBIX TEXHOJIOTHI
OobopynoBanue u 21 ANTMTUBHBIE TEXHOJIOTUU C HUCIIOJIH30BaHUEM K. C3
Paznen 2 |maTepuansl s ' TEIIOBBIX [TPOLIECCOB ’
aJTITUBHBIX TEXHOJIOTHH 2.2 3D neyaTh 5JEKTPOHHBIX KOMIOHEHTOB JIK, C3

* - 3anonasercs Tonpko o OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwl,; C3 —
nPAKmu4ecKue/CeMunapCrue 3aHsimusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvro-mexnuueckoe obecneyeHue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuTOpuu

Cneuunajau3upoBaHHoOe
yueOHOe/1adopaTopHoe
o0opynoBanme, I1O u
MaTepHuaJIbl JI1 OCBOEHUS
AUCHUTLTUHBI
(mpu HeOOXOTUMOCTH)

JlexunonHas

AynuTopus JUis IPOBEICHUS 3aHITUI
JIEKIIMOHHOTO TUIIA, OCHAIIICHHAS
KOMILUIEKTOM CIEIMaTu3UPOBAHHON MeOeIIH;
JIOCKOM (9KpPaHOM) U TEXHHUYECKUMU
CpeJICTBaMH MYJIbTHMEINA TPE3EHTAIINN.

CemuHapckas

Aynutopus sl IPOBEICHUS 3aHATHI
CEMHUHAPCKOI'0 TUINA, TPYIIIOBBIX U
VHJIMBUIYQJIbHBIX KOHCYJIBTALMM, TEKYIIETO
KOHTpOJIS U IPOMEKYTOYHOU aTTECTALUH,
OCHAILICHHAs] KOMIUIEKTOM
CreLUaIU3UpPOBaHHON Mebenu 1
TEXHUYECKUMHU CPEICTBAMH MYJIbTUMEINA
IIPE3CHTALIAN.

Jns
CaMOCTOSITEIIbHON
paboTHI

AyauTopus JUisl CaMOCTOSATEILHON paOOThI
o0yyaromuxcs (MOXeT UCTIOIb30BaThCS JUIs
MIPOBEJICHUS] CEMMHAPCKUX 3aHATHI U
KOHCYJIbTaINi1), OCHALLIEHHAs! KOMILIEKTOM
CHIeIUaTU3UPOBAHHON MeOeH 1
KoMibroTepami ¢ gocrynoM B OUOC.

* - ayIUTOpHS AJISl CAMOCTOSTENIbHOM padoThl o0yyaroniuxcst ykaspiaercs OBA3ATEJIbHO!

7. YHEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBI

Ocnoenas aumepamypa.
1. Byntos, E. A. CoBpeMeHHBIE YCTPONUCTBA U SJIEMEHTHI HAHOAJIEKTPOHUKH : y4eOHO-
meToaudeckoe mocooue / E. A. Byntos, A. C. Boxmunnies, T. B. Illtanr. - 2-e u3m., crep. -
Mocksa : ®JIMHTA : U3xa-Bo Ypan. yu-ta, 2022. - 132 c. - ISBN 978-5-9765-5036-0
(®JIMHTA) ; ISBN 978-5-7996-3090-4 (M3a-BO Ypai. yH-Ta)
2. AIIUTUBHBIE TEXHOJIOTUU B TIPOU3BOJICTBE U3ACTUI a9POKOCMUYECKON TEXHHUKH :




yueOHoe ocobue st By3oB / A. JI. 'anunoBckwuii, E. C. Tomy6es, H. B. Kobepauk, A. C.
®unuMoHOB ; o obmiei penakiueit A. JI. ['anmHoBckoro. — 2-e u3., nepepad. u 1om. —
Mockga : U3natensctBo FOpaiit, 2024. — 145 ¢. — (Bricuiee o6pa3oBanue). — ISBN 978-5-
534-16005-5
3. AIIUTHBHBIE TEXHOJIOTHH U IPOTOTUIIMPOBAHHE : y4eOHO-METOJUECcKoe ocodue /
[Toakomnaes C. A., lemumkeBud D. b. ; MI'TY um. H. D. baymana (HarimoHaIbHBIN
uccienoBarenbekuit yu-1). - M. : U3p-so MI'TY um. H. O. baymana, 2021. - 48 c. : um. -
bubnuorp. B koHne kH. - ISBN 978-5-7038-5642-0
4. AIIUTUBHBIE TEXHOJIOTUU B IPOU3BOJICTBE METAJUNIMYECKUX KOHCTPYKIIHM ;| yUeOHHK /
[llep6akoB A. B., 'anionosa /1. A., Cnusa A. I1. [u np.] ; pen. I'puropssait A. I'., JIparynos B.
K. ; HanmonanbHslii uccnenosarenbckuil yu-T "MOU". - M. : U3n-Bo MOU, 2022. - 675 c. :
puc., Tabm. - bubnuorp. B konue rias. - ISBN 978-5-7046-2493-6
Lononnumenvnasn numepamypa:
1. BaneroB B. A. A1uTHBHBIC TEXHOJIOTUU (COCTOSIHHE U ITEPCIIEKTHBEI). Y4eOHOe
noco6wue. — CI16.: YuuBepcurer UTMO, 2015, — 63c¢
2. OcHoBsl 0bicTporo npororunupoBanus / A.H. Tlonskos, A.U. Cepatok, K. Pomanenko,
W.I1. Hukutuna; MunuctepctBo o0pa3oBanus u Hayku Poccuiickoit ®enepanuu, GenepanpHoe
rocyIapcTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKACHHE BhICIIETO MPO(HecCHOHATBEHOTO
oOpa3zoBanus «OpeHOyprckuil rocy1apcTBeHHbIN yHuBepcuteT». — Opendypr: OI'Y, 2014. —
128 ¢
3. lyoposckuii P. B. KomnbroTepHble TEXHOIOTHH B HAyKe U IIPOU3BOJICTBE: Y 4eOHO-
MeToaudeckuil komruieke / P.B. JlyOpoBckuil. - DeKTpoHHbIE TEKCTOBBIE aHHBIE. - M.: M31-BO
PYJIH, 2013. - 126 ¢ - ISBN 978-5-209-05007-0: 195.56
Pecypcvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYI
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuterckas oubianoreka onnann» http://www.biblioclub.ru
- OBC Opaiit http://www.biblio-online.ru
- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpounukuit MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (HOH/I TPABOBOM M HOPMATUBHO-TEXHUYECKOW JOKYMEHTAIIUU
http://docs.cntd.ru/
- nouckoBas cucrema Anaexc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedepatuBHas 6a3a nanubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosamenvrol pabomol 00y4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nexiuit mo qUCIMILTUHE «AJIUTUBHBIE TEXHOIOTHUN.

* - Bce y4eOHO-METOINYECKHE MaTepUalbl A1 CAMOCTOSATEIBHONH paboThl 00yUarOIIUXCst
pa3MeIarTCs B COOTBETCTBUU C ICUCTBYIOIIMM MOPsAKoM Ha cTpaHuile quciuruimasl B TYUC!

8. OIEHOYHBIE MATEPHAJIBI N BAJUILHO-PEUTUHTOBASI CHCTEMA
OL[EHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHIUII TIO
JTUCHUIJIMHE



OneHouHble MaTepualibl U OaUIBHO-PEUTHHTOBAs CHCTeMa® OIICHHBAHUS YpPOBHS
c(OpMUPOBAHHOCTH KOMIETEHIMH (YaCTH KOMIIETEHILIMI) MO WUTOraM OCBOEHUS HCHUIUIMHBI
«AITUTUBHBIC TEXHOJIOTHMY MpeAcTaBlieHbl B [Ipmioxkennn k HacTosmed Paboueii mporpamme
JUCLUTIIINHBI.

* - OM u BPC ¢opmupyroTcst Ha OCHOBaHWUHU TPeOOBAHUIA COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOTrO akta PY JIH.
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