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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Huctunnuna «CHHTE3 KOMIO3UIMOHHBIX MAaTepUajoB METOJOM AJIEKTPOCIIMHHUHTA
BXOJUT B mporpammy Maructparypel «HanotexHonorun» mno HampasieHuto 28.04.01
«HaHoTexHOJIOTMM W MHUKPOCHUCTEMHas TEXHHMKa» W H3ydaerca B 3 ceMmecTpe 2 Kypca.
Juctunmuny peanmsyetr Kadeapa Bysa-Ilaptaépa. lucuumiraa cocTouT u3 2 pa3aeinoB U 4 Tem
Y HampaBlieHa Ha W3Y4YEHUE OCHOBHBIX MOHSITHUH KOMIIO3UIIMOHHBIX MAaTE€pHAJIOB U METOja
SACKTPOCITUHHHTA.

[lenpto OCBOCHUS NUCHUIUIMHBI SBISETCS (POPMHUPOBAHUE CHOCOOHOCTH TOHMMATH W
OLICHUTh IPUHLMUIIBI CHUHTE3a KOMIO3UIIMOHHBIX MAaT€PUAIIOB METOJOM AJIEKTPOCHHHHMHIA U €ro
pOJIb U MECTO B Pa3BUTHH HAHOTEXHOJIOTHH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI
OcBoenne  aucuuivMHbl  «CHHTE3  KOMIIO3MLMOHHBIX  MaT€pUaloB  METOAOM
3JIEKTPOCHIMHHUHIAa» HAMpaBIeHO Ha (JOPMUPOBaHUE Y OOYUAIOIIUXCS CIEAYIONIMX KOMIETEHIHUI

(4acTu KOMIEeTeHIUH):

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

I/IHZ[I/IKaTOp])I JOCTHIKCHUS KOMIICTCHIUHA

Iudp Komnerennus N
(B paMKax JaHHOUW NHUCUMUTUIMHBI)

I1K-7.1 3HaeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKUE

CrniocoOHOCTh pa3padaThIBaTh .
MPOLIECCHI U3TOTOBIICHUSI HAHOAJICKTPOHHBIX M3/IEITHIA;

COBPEMECHHBIC TCXHOJIOTHYECKUEC

IK-7 [1K-7.2 Bnaneer HaBbIkaM# pa3pabOTKU COBPEMEHHBIX
MPOIIECCHI U3TOTOBIICHUS
. TEXHOJIOTHUECKUX MPOIIECCOB U3TOTOBICHUS HAHOAIEKTPOHHBIX
HAHORJIEKTPOHHBIX U3AEIIH .
U3Ieni;
I1K-8.1 3HaeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKUE
CriocoOHOCTB pa3pabaTHIBaTh
MPOLIECCHl NPON3BOJICTBA MUKPO- 1 HAHOPA3MEPHBIX
HOBBIE TEXHOJIOTHYECKHUE
3JIEKTPOMEXaHUIECKUX CHCTEM;
I1K-8 MPOLIECCHl TPON3BOJICTBA MUKPO-

[1K-8.2 BrnaymeeT HaBBIKaMHU pa3pabOTKH HOBBIX TEXHOJIOTHUYECKHIX
MPOLIECCOB MTPOU3BOICTBA MUKPO- M HAHOPa3MEPHBIX
JJIEKTPOMEXaHUIECKUX CHCTEM;

1 HAHOPAa3MEPHBIX
JJICKTPOMEXAHUYCCKUX CUCTEM

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuummmHa «CUHTE3 KOMITO3MLMOHHBIX MaTr€pUalloB METOJIOM AJIEKTPOCIIMHHMHIA)»
OTHOCHUTCSI K 4acTd, (GOopMUpYeMOM YydacTHHKaMHM 0Opa3oBaTelbHBIX OTHOLIEHUN Onoka 1
«lucuummHel (MOIYH)» 00pa30BaTeIbHOM MPOrpaMMbl BBICIIETO 00pa30BaHUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIEr0 0Opa30BaHUS OOydarolIMecs TakKe
OCBaMBalOT JApyrue JUCHUIUIMHBI W/MIUM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIlJIAHUPOBAHHBIX PE3YJIBTaTOB OCBOCHMS JUCHMILIMHBI «CUHTE3 KOMIIO3UIIMOHHBIX MaTEPHUAJIOB
METOOM 3JIEKTPOCIIMHHUHTa».

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

[penmecrByromue Hocaenyomue
Mudp Haumenosanne }IHCE)[MI:'IJIHHL[?IMOI;[I}’JIM, le/lClll/ll'l.]'lPlllI{)l:l/I:/lHOI[y.]'lﬂ,
KOMIIeTeH U U * «
NPaKTHKH NPAKTHKH
CrocoOHOCTh TexHoNMorMuecKas MPaKkTHKa;
K-7 pa3pabarbiBaTh Marepuaibl HAHOCTPYKTYPHBIX [penauiuioMHast MPaKTHUKa;
COBpPEMCHHBIC YCTaHOBOK;
TEXHOJIOTHYECKUE MTPOIECCHI Texnonoeust npouzeodcmea




IIpeqmecTByOIIHE IMocaenyroime
MMudp Hanvenosanue [lﬂcﬁl/ll:'lﬂﬂﬂbl?,MOI;yﬂﬂ, nucunnﬂnl}llil/;auoz[ynﬂ,
KOMIIeTeH U % %
NPaKTHKH NPAKTUKH
H3TOTOBJIEHUS 2emepoCmpyKmypHbiX
HAHOJJIEKTPOHHBIX U3/CIHI uHmespanbHbIX cxem**;
Texnonoz2ust u320moenenus
YCmpoUcme HaHo- u
MUKPOCUCTEMHOU MeXHUKU *™;
TexHoMOTHYECKAsI TPAKTUKA;
CrocoOHOCTh ANIUTUBHBIE TEXHOJIOTHH;
pa3pabaTbIBaTh HOBEIC Texnonoeus npousgoocmesa
TEXHOJIOTHUECKHUE MPOIECCHI eemepocmpykmypnbzx. TTpe/UIIoMHas TpaKTHKa:
TIK-8 MPOU3BOJICTBA MUKPO- U UHmMe2PanbHblx cxem**;

HaHOPAa3MCPHBIX
SJIEKTPOMEXAHUIECKUX
CHUCTEM

Texnonozus uz320moeneHus
YCmpoUcme HaHo- u
MUKPOCUCTEMHOU MeXHUKU*™;

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

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPyA0EMKOCTh AUCHUTUTUHBI «CHHTE3 KOMITO3UIIHOHHBIX MAaTEPUAIIOB METOIOM JICKTPOCITHHHUHTA» COCTABIISIET «5)» 3a4CTHBIX CIIUHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0C80eHUsi 00paA308amenbHOU NPOSPAMMbL 8blCUIC20 00pA308aHUsL Ol OYHOU (HOPMbL
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. COAEP)KAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Cooepoicanue oucyuniunvl (MoOyis) no 8u0am y4eonoi pabomoi

Bun
Homep HaumenoBanmue pazaesna .
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
pasiena AUCHHUTLIUHBI %
padoThI

CtpykTypa HaHOpa3MEPHBIX YIIIEBOJOPOAHBIX MATEPHAIIOB,
0Cc0o0EHHOCTH ¥ (POPMBI YIIIepo10B: MOpdoioruyeckue

11 OcCHOBHBIE TIOHATHUS 0COOEHHOCTH M CBOMCTBA YIJIEpOJHBIX HaHOMaTepuaioB Ha ocHoBe | JIK, C3
PACTUTCIIBHOT'O ChIPbs; BUAbl HAHOIIOPUCTBIX MAaTCPUAJIOB, METO/IbI
HOATOTOBKU MeMOpaH, COPOSHTOB M KaTallM3aTOPOB.

OCHOBEI CHHTE3a
Pasgen 1 |KOMIIO3HIIMOHHBIX

MaTepHanoB
OCHOBHIJIC TCXHOJIOI'MU U3TrOTOBJICHUA YTJIICPOAHBIX

HaHoMartepuaaoB. CpaBHEHHE METOAOB, aHAIU3 JJOCTOMHCTB U JIK, C3
HEJJOCTaTKOB.

Bunel nonydeHus yriaepoaHbIx
HaHOMAaTEpHaJIOB

1.2

TexHomorus MOJYy4YCHUA MATCPHUAIIOB METOAOM 3JICKTPOCIMHHUHTA.

JK, C3
Croco0bI IoTyd4eHus Konctpykums npu6opos. TexHoIOTHYECKHE PEXKUMBI.

2.1  |TexHomorus 3JICKTPOCITUHHUHTA

Paznen 2 |yriaepomHsIX MaTepHalioB OO6nacTv ¥ mpUMepHI IPUMEHEHHS YTIIEPOJHBIX
yriep P [TpumeHeHne yriuepoaHbIX PHMEPBI 1T yrep

METOJIOM DJICKTPOCIIMHHHUHT A 2.2 HaHOCTPYKTYPUPOBAHHBIX MaTepUANOB, IOJYYEHHBIX METOAOM JIK, C3
HAHOCTPYKTYPHPOBAHHBIX MaTEPHAIIOB
3JIEKTPOCHHHHUHTA.

* - 3anonasieTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu, JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamusl.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HEOOXOTUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynutopus s IPOBEICHUS 3aHATHI
JIEKIMOHHOTO TUIIa, OCHAILIIEHHAs
JlekunoHHas KOMILIEKTOM ClielMaliu3upoBanHoi medenu; | Her
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeJICTBAaMH MYJIbTUMEINA MTPE3CHTAIINM.

AyauTopus Juisl IpOBEICHUS 3aHATUI
CEMHUHAPCKOT0 TUIIA, TPYIIOBBIX U
VMHJIMBU1yaJIbHBIX KOHCYJIBTALIMM, TEKYILErO
KOHTPOJISI U IPOMEKYTOUHOM aTTEeCTallUH,

CemunHapckas Her
OCHAILIEHHAs] KOMIUIEKTOM
CHeIUaIu3UPOBAHHON MeOen U
TEXHUYECKUMH CPEJICTBAMU MYJIbTUMEINA
IIPE3CHTALNMN.
Aynuropus Ui CaMOCTOSITEIbHON pabOThI
Tins o0yJaromuxcs (MOXKeT UCTIONb30BATHCS IS
. | IpOBeIEHNs CEMUHAPCKUX 3aHATUN U

CaMOCTOSITEJIbHOU . Her

KOHCYJIbTAIIUH), OCHAIIIEHHAs KOMILIEKTOM
paboTsl

CreLMaIU3UpOBaHHON Mebenu 1
KoMibroTepami ¢ gocrynoM B SUOC.

* - ayIUTOpHS JJIsL CAMOCTOSTENbHOM paboThl obyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:

1. Honomaros, M. 1O. ®dusuko-xumus HaHOYACTHUII : yueOHOe ocodue i By30B / M.
1O. lonomaros, P. 3. baxtuzun, M. M. JlonomaTtoBa. — 2-e u3., nepepad. u gomn. — Mocksa :
WznatenberBo FOpaiit, 2024. — 285 ¢. — (Bricmiee odbpaszoBanue). — ISBN 978-5-534-13077-
S.

2. dusnyeckue MeTo bl HAaHECCHHS HAHOTIOKPBITHH : yaeOHoe mocodue it By30B / B. C.
MyxuH [u np.] ; mox pegakuueit B. C. Myxuna, C. P. Hlextmana. — 3-e u3n., nepepad. u oM.
— Mockaa : U3natensctBo FOpaiit, 2024. — 333 ¢. — (Bricmiee odpasoBanue). — ISBN 978-
5-534-13807-8
Lonornumenvnasn numepamypa:

1. Ilporneccel moay4yeHHss HAHOYACTHIL U HAHOCHCTEM : yueOHO-METoIn4ecKoe nocooue /
JI. M. I'ypeBuu ; MunuctepcTBo oOpa3zoBanus u Hayku Poccuiickoit denepanuu,
Bonrorpazackuii rocyaapcTBEHHBIN TEXHUUECKUN YHUBEPCUTET. - Bonrorpan : BonrTY, 2018. -
81, [2] c. : mm.; 20 cm.; ISBN 978-5-9948-3088-8

2. ®u3uKa MoIyNnpOBOAHUKOBBIX PUOOPOB MUKPOIIEKTPOHUKH : yueOHOE Ioco0ue /s
By30B / B. . Crapocenbckuii. — Mocksa : U3parensctBo FOpaiit, 2019. — 463 ¢. —
(bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-9916-0808-4

3. [InotHukoB, I'. C. MHKpPO3IEKTPOHHUKA: OCHOBBI MOJIEKYJIIPHOM 3JIEKTPOHUKH :




yuebHoe mocooue st By3oB / I'. C. [Tnotaukos, B. b. 3aiineB. — 2-¢ u3a., ucnp. u aon. —
Mocksa : M3natensctBo FOpaiit, 2019. — 166 c. — (ABTOopckuii yueonuk). — ISBN 978-5-
534-03637-4
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepuemy:

1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHH 3aKJIFOYCHHBIX JIOTOBOPOB

- DnekTponHo-6ubmoteunas cucrtema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

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

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

- OBC «Koncynbrant cryfenta» www.studentlibrary.ru

- OBbC «3nannym» https://znanium.ru/

2. ba3bl TaHHBIX U TIOUCKOBBIC CHCTEMBbI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yyebno-memoouueckue mamepuanwvl 0151 camocmosmenbHol pabomul 00y4arOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc neknuii mo qucuuruimae «CHUHTE3 KOMITO3UIIMOHHBIX MAaTEPUAIOB METOIOM
AIIEKTPOCTTHHHUHT .

* - Bce y4eOHO-METOIMYCCKUE MATePUANTBI JJII CAMOCTOSTEIIBHONH PabOThl 00ydJarOmUXCsI
pa3MeIIalTcs B COOTBETCTBUHU C ACHCTBYIOUINM MOpsiAKoM Ha cTpanulle aucuuruinael B TYUC!
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