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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuunnmHa «CuHTe3 KOMIO3UIUOHHBIX MaTepuaaoB MeToioM 3D mpUHTUHTA» BXOAWUT B
nporpammy Maructparypsl «Hanorexnonorun» no Hampasienuto 28.04.01 «Hanorexnonoruu u
MUKPOCHCTEMHAsi TEXHUKa» U u3ydaercs B 3 cemectpe 2 kypca. Jucuummuny peanusyer Kademnpa
Bysa-Ilaptaépa. JluciurianHa cOCTOUT W3 2 pa3fesiioB U 4 TEM M HalpaBjieHa Ha HM3y4YCHUE
OCHOBHBIX OHSTHH KOMIIO3ULIMOHHBIX MaTepuaioB U Metoaa 3D npuHTUHTA.

llenpto OCBOGHHSA NUCUUIUIMHBI SABISETCS (POPMHUPOBAHUE CHOCOOHOCTH MOHMMATH H
OLICHUTH MPUHIUIIBI CHHTE3a KOMIIO3UIIMOHHBIX MaTepuaIoB MeToAoM 3D NMpUHTUHTA U €rO POJIb
Y MECTO B Pa3BUTUU HAHOTEXHOJIOTHH.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoenne nucHUIUIMHBI «CHHTE3 KOMIO3UIIMOHHBIX MaTepuaaoB MeToaoM 3D nmpuHTHHTa»
HampaBliecHO Ha (opMHpoBaHWE Yy OOy4alONIMXCA CIEAYIONUX KOMIETCHIUH (4acTh
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUxcs npu 0C80eHuu
OUCYUNTUHDBL (De3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl 0CTHKEHHS KOMIIETEHIINI

Hugp Komnerenuus o
(B pamMKax JaHHOW IHCIUILIIHEI)

[1K-7.1 3HaeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKHE
TIPOIIECCHI M3TOTOBIICHUS HAHOAIICKTPOHHBIX M3/ICIHIA;

[1K-7.2 BrnameeT HaBBIKaMHU pa3pabOTKH COBPEMEHHBIX
TEXHOJIOTHUECKUX MPOIIECCOB U3TOTOBICHHUS HAHOAIIEKTPOHHBIX
H3JICIIHIL;

CriocoOHOCTB pa3pabaThIBaTh
COBPEMEHHBIC TEXHOJOTHYCCKUE
TPOLIECCHl U3TOTOBJICHUS
HAaHOAJIEKTPOHHBIX M3IEIUil

IK-7

[1K-8.1 3HaeT 0OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKHE
MIPOLIECCHI TPOU3BOJICTBA MUKPO- U HAHOPAa3MEPHBIX
INEKTPOMEXAHUIECKUX CUCTEM;

I1K-8.2 BnameeT HaBBIKaMHU pa3pabOTKH HOBBIX TEXHOJIOTHYECKHIX
MPOLIECCOB MPOU3BOJICTBA MUKPO- U HAHOPA3MEPHBIX
IIIEKTPOMEXAHUYECKUX CUCTEM;

CrniocoOHOCTh pa3padaThIBaTh
HOBBIC TCXHOJIOTHYCCKHEC
I1K-8 MPOLIECCHl TPOU3BOJICTBA MUKPO-
Y HaHOPa3MePHBIX
AIIEKTPOMEXAHUYECKHX CUCTEM

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctummmaa «CUHTE3 KOMITO3UITMOHHBIX MAaTePHAIOB MeTOI0M 3D MPUHTHHTA» OTHOCUTCS
K YacTtd, popMUPYEMON ydacTHUKaMU OOpa30BaTeNbHBIX OTHOIIEHUN Onoka 1 «/{ucrurinHb
(Momynu)» oOpa3oBaTeNbHON TPOTrPAMMBI BBICIIIETO 00pa30BaHUSI.

B pamkax o0pa3zoBaTesbHOM NpOrpamMMbl BBICIIETO OOpa30BaHUS OOy4YaIOIIMECS TaKXKe
OCBaMBAIOT  JIpyrMe€ JMCLUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTUKEHHUIO
3aIJIaHUPOBAHHBIX PE3YJIbTaTOB OCBOCHMS TUCHUILIMHBI «CHHTE3 KOMIO3UIIMOHHBIX MaTEpHUAaJIOB
MeTo1oM 3D npuHTUHTaY.

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

IIpenmecTBylommue ITocaenyrwomue
Mudg Hanwenosanue HHCEI/I):IHI/IHLI;,MOIII: JIN HHCHHHJ]H?I{I/;LH JIA
P KOMIIETEHI[TH " yam, ° yoiu,
MPAKTHKH NMPAKTHKH

CrocoOHOCTh TexHonoruueckas MpakTHKa;

a3pabaTbIBaTh Marepuansl HAHOCTPYKTYPHBIX

pasp P TPYKTYP [IpenauiuioMHast MpaKTUKA;
MK-7 COBPEMEHHBIE YCTaHOBOK;

TEXHOJIOTHUECKHE MPOLIECCHI Texuonoeus npousgoocmesa
HM3TOTOBJIEHUS 2emepoCmpyKmypHbIX




IIpeamecrByonue Mocaenyromue
HaunmenoBanue pen yrom Ayiont
HIudgp JUCIUTITHHBI/ MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KOMIIeTeHI[UH « «
MPaKTHKH NPaKTUKHU
HAHOAJICKTPOHHBIX MU3IEIIHH UHmMezpanvHblx cxem*>,
Texnonoeus uzeomosnenus
YCmpOoucme HaHo- U
MUKPOCUCTEMHOU MeXHUKU*™;
TexHoMOTHYECKAasI TPAKTHUKA;
CriocoOHOCTh AJITUTUBHBIE TEXHOJIOTUU;
pa3pabaTbIBaTh HOBEIC Texnonoeus npouzgoocmea
TEXHOJIOTHUECKHE MPOLIECCHI 2emepocmpyKmypHvix
pott POCPYKIYP sk IIpepumniomMHas MpakTHKA;
IK-8 MPOU3BOJCTBA MUKPO- U UHMESPATILHBIX cxem *™;

HaHOPa3MEPHBIX
2NEKTPOMEXaHUUECKUX
CHCTEM

Texnonozus u320moeneHus.
YCmpOUCme HaHo- U
MUKPOCUCTEMHOU MeXHUKU*™;

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuieii kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyA0EMKOCTh AUCIHUILTUHBI «CHHTE3 KOMITO3UIIMOHHBIX MaTEPHaIOB METO0M 3D IPUHTHHTA» COCTABISET «5)» 3aUETHBIX SAHHUIL.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 00PA308amMenrbHOU NPOSPAMMbL BblCUE20 00paA308aHust Oisi OYHOU OpMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 90 90
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JUCIUITVINHBI

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

Bun
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3nena AVCHUTILTAHBI %
padoThI
CtpyKTypa HaHOPa3MEPHBIX YIIIEBOJOPOIHBIX
MaTepHaioB, 0COOEHHOCTU U ()OPMBI yIIIEPOJIOB:
MOP(HOJIOTHYECKUE OCOOCHHOCTH M CBOWCTBA
Paznen 1 {OcHOBHBIE MOHATUS 11 YIIEPOAHBIX HAHOMATEPUAJIOB HA OCHOBE JIK, C3
PacTUTENBEHOTO CHIPbST; BU/IbI HAHOTIOPHCTHIX
MaTepHalioB, METOBI TOATOTOBKH MEMOpaH,
COpOEHTOB M KaTaJIN3aTOPOB
2.1 Bus! omydeHus yriaepoaIHsIX HAHOMATepHaloB JIK, C3
CriocoObI TOTydIeHNUS
2.2 Mertox 3D npuHTHHTA JIK, C3
Pazgen 2 |yrnepoaHblx MaTepuanioB ST ———
NMEHECHUE YTII HBIX
MetonoM 3D npuHTHHTA 2.3 P yrIepon JK, C3
HAHOCTPYKTYPHPOBAaHHbBIX MAaTEPHAIOB

* - 3anonasercs Tonpko mo OUHOMU dopme obyuenus: JIK — nexyuu, JIP — nabopamopnsie pabomor; C3 —
npaKmuyecKue/cCeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvro-mexnuueckoe obecneyeHue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuTOpuu

Crnennanu3npoBaHHoe
yueOHOe/1adopaTopHoe
obopynoBanmue, IO u
MaTepuabl 1J1s1 0CBOECHHSA
AMCUMILTUHBI
(mpu HEOOXOTUMOCTH)

JlexunonHas

Aynuropus Ui MPOBEIEHUS 3aHATUN
JIEKIIMOHHOT'O TUIIa, OCHAILIEHHAs
KOMILIEKTOM CHEeMaIU3UPOBAHHON MebenH;
JOCKOM (3KpaHOM) M TEXHUYECKUMU
CpEICTBAaMH MYJIbTHMEINA IPE3EHTALNH.

CemuHapckas

Aynutopus sl IPOBEICHUS 3aHATHI
CEMHUHAPCKOI'0 TUIA, TPYIIIOBBIX U
VHJIMBUIYQJIbHBIX KOHCYJIBTALMM, TEKYIIErO
KOHTpOJIS U IPOMEKYTOYHOU aTTECTALlUH,
OCHAILICHHAS] KOMIUIEKTOM
CreLUaIn3UpOBaHHON Mebenu 1
TEXHUYECKUMHU CPEICTBAMH MYJIbTUMEINA
IIPE3CHTALIAN.

Jns
CaMOCTOSITEIbHON
paboTHI

AyauTopus JUisl CaMOCTOSATEILHON paOOThI
oOyuaromuxcst (MOKET UCTIONIB30BaThCS IS
MPOBEACHUST CEMUHAPCKHUX 3aHITHI U
KOHCYJbTAIUH), OCHALIEHHAs: KOMILIEKTOM
CHeIUaTU3UPOBAHHON MeOeH 1
KoMnbroTepami ¢ gocrynoM B OUOC.

* - ayIUTOpHS AJIsl CAMOCTOSTENIbHOM padoThl o0yyaroniuxcs ykaspiBaercs OBA3ATEJIbHO!

7. YYHEBHO-METO/JUYECKOE 1 UHO®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJINHBI

Ocnoenas numepamypa:
1. Jonomaros, M. FO. ®Duszuko-xuMusi HAHOYACTHUII : yueOHOE TTocodue i By30B / M.




FO. lonomaros, P. 3. baxtusun, M. M. JlonomatoBa. — 2-¢ u3., nepepad. u gomn. — Mocksa :
MznarensctBo KOpaiit, 2024. — 285 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-13077-
5.

2. ®u3nyeckue METObl HAHECEHUS HaHOMOKPBITUH : yuebHoe nocodue aiis By30B / B. C.
MyxwuH [u np.] ; mox pegakiueii B. C. Myxuna, C. P. lllextmana. — 3-¢ uzn., mepepad. u J01I.
— Mockaa : U3parensctBo FOpaiit, 2024. — 333 ¢. — (Bricmee o6pa3zoBanne). — ISBN 978-
5-534-13807-8
Hononnumenvnas numepamypa:

1. Ilponeccel moay4YeHNss HAHOYACTHI] U HAHOCHCTEM : yUeOHO-METOIn4YecKoe nocooue /
JI. M. I'ypeBuu ; MunucrepcTBo oOpazoBanus 1 Hayku Poccuiickoit denepanuu,
Bonrorpaackuii rocyaapcTBEHHbIN TEXHUUECKUN YHUBEPCUTET. - Bonrorpan : BonrTY, 2018. -
81, [2] c. : um.; 20 cm.; ISBN 978-5-9948-3088-8

2. ®u3MKa MOIYNPOBOAHUKOBBIX MPHOOPOB MUKPOIIEKTPOHUKH : YUeOHOE TOco0He Jist
By30B / B. 1. Ctapocennckuii. — Mocksa : U3narensctBo FOpaiit, 2019. — 463 ¢. —
(bakanaBp. Axanemuueckuii kypc). — ISBN 978-5-9916-0808-4

3. [InotHukos, I'. C. MUKpPO3IEKTPOHUKA: OCHOBBI MOJIEKYJIIPHOU SJEKTPOHUKH :
yuebHoe mocooue it By3oB / I'. C. [Tnotaukos, B. b. 3aiineB. — 2-¢ u3a., ucnp. u 10om. —
Mockaa : M3garensctBo FOpaiit, 2019. — 166 c. — (ABTopckuii yueonuk). — ISBN 978-5-
534-03637-4
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « Mnmepremy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas Oubmmorexa onnan» http://www.biblioclub.ru

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

- OBC «KoncynbraHT cryfentay www.studentlibrary.ru

- OBC «Tpounkuit MmocT»

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- JJIEKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM TOKYMEHTALUU
http://docs.cntd.ru/

- nouckoBas cucrema Anaexc https://www.yandex.ru/

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

- pedeparuBHas 6a3a nanubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmosamenvrol pabomol 00y4arOWUXcs npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nexuuii no nuctmninae «CHHTE3 KOMIIO3UIMOHHBIX MaTepranoB MeTo1oM 3D
MPUHTHHTAY.

* - Bce y4eOHO-METOIMYECKHE MATePUAIIbI I CAMOCTOSITEILHON pabOThl 00yUYaIOIMIUXCS
pa3MeIarTcs B COOTBETCTBUHU C ACHCTBYIONINM MOpsiAkoM Ha cTpanuile aucuuruinael B TYUC!

8. OLIEHOYHBIE MATEPHUAJIbI U BAJUIBHO-PEUTUHI OBAS CUCTEMA
OIEHUBAHUA VYPOBHA C®OPMUPOBAHHOCTH KOMIETEHIUU 11O
JUCIUITIVIMHE

OneHouHble MaTepuanbl W OaUIbHO-pEHTHHIOBas cUcCTeMa* OLEHUBAHUSA YPOBHS
c(OpMHUPOBAHHOCTH KOMMETEHIMH (YaCTH KOMIIETEHIIMH) MO UTOraM OCBOEHUS JTHCHUIUIMHBI
«CHUHTE3 KOMIO3MIMOHHBIX MAaTepuajgoB MeroaoM 3D mNpuUHTHUHTa» TNPEACTABIECHBI B
[Tpunoxxenuu k HacToAweil Paboueli mporpaMMe AUCIUITUHBL.



* - OM u BPC dopmupyroTcst Ha OCHOBaHUHU TPeOOBAHUI COOTBETCTBYIOIIETO
JIOKAJIbHOTO HOpMaTuBHOTrO akta PY JIH.



PYKOBOJIUTEJIb BYII:

3aBeayromuii kadeapoit

Jonoscnocmo BYIT

PYKOBOJIMUTEJIb OII BO:

JlomeHT

[Tonos Cepreit BukropoBuu

Honoxcnocmo, BYIT

Damunus U.0.

Aracuesa CseTiiaHa
BukroposHa

@amunus U.0.
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