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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuumnuHa «TexHOJIorus NpPOM3BOJCTBA HAHOAJIEKTPOHHBIX YCTPOWCTB» BXOJUT B
IporpaMMy Maructparypsel «/HxkeHepHO-QU3NYEeCKHe TEXHOJOIMM B HAHOMHIYCTPUH» 11O
Hanpasiennio 28.04.01 «HaHOTEXHOIOTMHM W MHUKPOCHUCTEMHas TEXHUKa» M HM3y4daercss BO 2
cemectpe 1 kypca. [JucuumiuHy peanusyer basoBas kadenpa «HanorexHomoruu u
MUKpPOCHCTEMHAsl TEXHUKa». J{MCHUIUIMHA COCTOMT U3 6 pa3fesoB U 27 TeM U HalpasiieHa Ha
U3y4eHHE MTPOLECCOB MPOU3BOJCTBA HAHOAIEKTPOHHBIX YCTPOHCTB.

Llenbto 0CBOEHMSI JUCLMILIMHBI SBJISETCS IOJIyY€HUE 3HAHUM, YMEHUM, HAaBBIKOB U OIIbITA
NESITeIbHOCTH B OOJACTH TEXHOJOIMYECKUX IPOLECCOB IPOU3BOJACTBA HAHO3IEKTPOHHBIX
YCTPOMCTB; MPUHIUIIOB JIEHCTBUS TEXHOJOTUYECKOTO OOOpPYNOBaHHUSA M PEKHMOB BBIOJIHEHUS
TEXHOJIOTUYECKUX ONeparui.

2. TPEBOBAHMA K PE3YJIbTATAM OCBOEHUMA JUCIUITJIMHDbI

OcBoeHne IUCHUILINHEI
HaIpaBJICHO

Ha (opMHpOBaHUE Yy

KOMITCTCHITHH ):

«TexHonorus IIPpOU3BOJACTBA HAHOJJICKTPOHHBIX YCTpOﬁCTB>>

00ydJaromuxcsi  CIEAYIONIMX KOMIIETCHIMN  (4acTu

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHaukaTopbl A0CTHKEHHS] KOMIIeTeHIIHU
Hugp Komnerenuus A PRI N H
(B pamMKax JaHHOW IHUCIUILIIHEI)
Cmoco6HOoCTh pazpadateiBath  |[IK-5.1 3HaeT OCHOBHBIC TEXHOJIOTHH U3TOTOBJICHUS
TEXHOJIOTUH U3TOTOBIICHUS HAHOCTPYKTYPHPOBAHHBIX MMOKPBITHH C 33JaHHBIMU CBOMCTBaMU;
MK-5 HaHOCTPYKTYPHUPOBAaHHBIX [IK-5.2 YMmeeT npoBOaUTH UCCIEN0BAHUS XapaKTEPUCTUK
MOKPBITHH ¢ 3alaHHBIMU HAHOCTPYKTYPHPOBAHHBIX MOKPBITHH C 33JaHHBIMU CBOMCTBaMU;
CBOWMCTBaMH U IPOBOANTH I1K-5.3 Brnaneer MeTogamu pa3pabOTKH TEXHOJIOTHH U3TOTOBIICHUS
HCCIICIOBAHMS UX XaPAKTEPUCTHUK |HAHOCTPYKTYPUPOBAHHBIX MOKPHITUH C 3aJJaHHBIMU CBOHCTBAMH;
I1K-7.1 3HaeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHIECKUE
CnocoOHOCTh pa3pabaThiBaTh .
MIPOIIECCHI M3TOTOBJICHNUS HAHOAJICKTPOHHBIX H3/IETHH;
COBpPEMEHHBIE TEXHOJIOTHIECKHE
IK-7 I1K-7.2 Bnaneet HaBBIKaMHU pa3pabOTKH COBPEMEHHBIX
MIPOIIECCHI U3TOTOBJICHUS
. TEXHOJIOTHYECKUX MPOIIECCOB M3TOTOBICHHUS HAHOAIEKTPOHHBIX
HAHORJIEKTPOHHBIX MU3IEIIHH .
W3IETHH;
I1K-8.1 3HaeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHIECKUE
CriocobHOCTB pa3pabaThIBaTh
MIPOIIECCHI IPOM3BOCTBA MUKPO- M HAHOPAa3MEPHBIX
HOBBIE TEXHOJIOTHYECKHUE
JJIEKTPOMEXaHUIECKUX CHCTEM;
I1K-8 MpOLIECCHl TPON3BOJICTBA MUKPO-
[1K-8.2 BrnameeT HaBBIKaMHU pa3pabOTKH HOBBIX TEXHOJIOTHUYECKHIX
1 HAaHOPa3MEPHBIX
MPOLIECCOB MTPOU3BO/ICTBA MUKPO- ¥ HAHOPa3MEPHBIX
3JIEKTPOMEXaHUIECKUX CHCTEM
JJIEKTPOMEXaHUIECKUX CHCTEM;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucunnimza «TexHoorus Mnpou3BOACTBA HAHOXJIEKTPOHHBIX YCTPOMCTB» OTHOCHUTCS K
4acTH, (HOpMHUPYEMON yYacTHHKaMH OOpa30BaTeIbHBIX OTHOIIEHUN Onoka 1 «/lucuuminHb
(Momynm)» 00pa3oBaTeNbHOM MPOTrPaMMBI BBICIIIETO 00OPa30BaHHUS.

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIETO OOpa30BaHUS OOydalOIIMECcs TaKKe

OCBaMBAaKOT
3aIllJTaHUPOBAHHBIX

JIACITATIITAHBI
pe3ynbTaToOB

npyTHe

HaHODJICKTPOHHBIX YCTPOUCTBY.

Tabnuya 3.1.

w/uim
OCBOCHUA

Ilepeuenv komnonenmos OIl BO,

JOCTHIXCHHIO
IMpONU3BOACTBA

MPAKTHUKH, CHOCOOCTBYIOIIHE
mucuuIuinHel - «TexHomorus

CnocooCcmeyrouux — 00CMUNICEHUIO

3ANnl1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA aMCl/}MI’lﬂqul




IIpenmecTBylomue Ilocaenyrwomue
Mudg Hanvenosanue zuacﬁmmnnm?,Mon JI le/lCl.ll/lIl.]]l/lH}]/;l/MOH JIA
P KOMIIETeHIIHH . YT, . ¥,
NMPaKTHKH NPaKTHKHU
TexHONTOTHYECKAs IPAKTUKA;
[IpenaumioMHas MpaKkTHKa;
Cr1ocoOHOCTD TexHom0rMsT HAHECEHUS
pa3pabatbIBaTh TOHKHUX IIJIEHOK;
Martepuaisl HAHOCTPYKTYpPHBIX
COBpPCMCHHBIC Texnonoeuu npouszsodcmea
MK-7 YCTaHOBOK; y s
TEXHOJIOTHUECKHUE MPOIECCHI ONnmo31eKmpoHHOU 6azel**;
HU3TOTOBJIEHUS Texuonozuu uzeomoeeHus
HAHORJICKTPOHHBIX U3CITHI J1a3epo8 Ha OCHOBE
Hanocmpykmyp **;
TexHOMTOrMYECKAast MPAKTUKA;
IIpennuminoMHas IpakTHKA;
Cr1ocoOHOCTD pet P ’
TexHonorus HaHeCSHUS
pa3pabaTbIBaTh HOBEIC
TOHKHUX IIJIEHOK;
TEXHOJIOTHYECKHUE TIPOIECCHI
ANUTUBHBIE TEXHOJIOTHH, Texuonocuu npouzsodcmea
K-8 MIPOU3BOJCTBA MUKPO- U N sk
ONnmo31eKmpoHHOU bazel **;
HaHOPa3MEPHBIX
Texnonocuu uzeomosnenus
3JIEKTPOMEXAHUIECKUX
A3epo8 HaA OCHOBe
CHCTEM A
Hanocmpykmyp **;
TexHoJOrMYeCKast MPAKTUKA;
TexHonorus HaHeCEHHU
CnocoOHOCTh TOHKHX IJICHOK;
pa3pabaTbIBaTh TEXHOJIOTUN Texuonoeuu npouzsodcmea
HA3TOTOBJIEHUS ONnmoa1eKmpoHHOU bazel **;
K-5 HAaHOCTPYKTYPHUPOBAHHBIX ANUTUBHBIE TEXHOJIOTHH, Texnonocuu uzeomosnenus

HOKpLITI/Iﬁ C 3aJaHHBIMHA
CBOMCTBaMH U IpOBOAUTH
HUCCICOOBAHUA UX
XapaKTCpUCTHUK

J1a3epo8 Ha OCHOGe
Hanocmpykmyp **;
JlmarHocTHIecKnue CUCTEMBI B
HAaHOTEXHOJIOTHUSIX;
IIpenaunioMHas IpakTHKa;

* - 3aMONHACTCS B COOTBETCTBUH ¢ MaTpuueit komnereniuii u CYII OIl BO

** - 3JIeKTUBHbIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO1mmast TPyA0EMKOCTh UCIHUILTUHBI « TeXHOIOTHSI TPOU3BOICTBA HAHODJICKTPOHHBIX YCTPOMCTBY» COCTABIISIET «5)% 3a4ETHBIX CIIUHMUII.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam 0cC80eHUsi 0OpA308amMenbHOlU NPOSPAMMbL BblCUEe20 00paA308aHUst Olsl OYHOU (HOopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMec2T pCED)
Koumaxmmnas paboma, ax.u. 51 51
Jlexrun (JIK) 34 34
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 17 17
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 93 93
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
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
OOmue MoHATHA O 11 THUMoBoOi TEXHOJIIOIMYECKUH MTPOLIECC MOTYICHHS K
TEXHOJIOTHSX ' MHKPO- ¥ HAHOYJIEKTPOHHBIX YCTPONCTB
Paznen 1 {mpousBoacTsa 12 Oco0eHHOCTH MOTyYeHHUs] HAHOPa3MEPHBIX TIK
HAHOJIEKTPOHHBIX ' TOMOJIOTHH
YCTPOMCTB 1.3 OO01urre moX0bI PH PaboTe ¢ HAHOOOBEKTAMU JIK
2.1 Jlutorpadus JIK, C3
2.2 OO011e TOHITHS JIK, C3
2.3 TunoBoit tnTorpaduueckuii npouecce JIK, C3
2.4 [TpoekunoHHasl 1 KOHTaKTHAs JIUTOrpadus JIK, C3
Jlutorpaduyeckne
Paznen 2 HpoLeceH 2.5 JlazepHas autorpadus JIK, C3
Oco6eHHOCTH MOTyYeHHUs] HAHOPa3MEPHBIX
2.6 Y pasMep JIK, C3
00BEKTOB
2.7 DJICKTPOHHO-JTy4eBask CKAHUPYIOIIas JUuTorpadus JIK, C3
2.8 BY® u penrtrenoBckas iutorpadus JIK, C3
BakyymHubie MeTo161 GopMHUpOBaHHUS
3.1 Yy s (b pMHUD JIK, C3
HAHOPa3MEPHBIX IJICHOK
TexHoa0rHH 3.2 Knaccugpukarms JIK, C3
Paznen 3 | hopmMupoBaHUs TOHKHX 3.3 TepMuueckoe paclblIEHHE B BAKYyMe JIK, C3
IIJICHOK 3.4 MonHoE pacnbuieHHE B BaKyyMe JIK, C3
3.5 [T1a3MoXIMHUYecKre TIPOLIECCHI JIK, C3
3.6 ATOMHO-CJIOEBOE OCAXKIECHHUE JIK, C3
4.1 BakyyMHBI€ TpoLiecChl TpaBJICHUS JIK, C3
TexHOIOrHH CYyX0ro 4.2 ®duzndeckoe (MOHHOE) TPaBICHUE JIK, C3
Paznen 4
TpaBJICHU 4.3 [Ina3Mo-XumMu4ecKkoe TpaBlieHUE JIK, C3
4.4 Bomr-npomniecc JIK, C3
. 51 TexHOI0rMM MOATOTOBKHA U OTMBIBKH 3aTOTOBOK JIK
TexHoIOoTHN )KUAKOCTHON
Paznmen 5 5.2 TexHonmornu HaHeceHUsI POTOPHU3HCTA JIK
00paboTku
53 TexXHOJIOrMH KUAKOCTHOTO TPABICHUS JIK
TexHomornu cO0pKH U 6.1 TexHOJIOruM pe3KH MJIIACTUH Ha KPUCTAJUIbI JIK
Pasen 6 |<OPIYCHPOBAHHUS 6.2 TexHosiorny pa3Bapku BEIBOJOB JIK
HAHO3JIETKPOHHBIX
o 6.3 TexHOJIO0ruM 3alUThl U KOPITYCUPOBAHUS JIK
YCTpOHCTB

npaKmuquKue/ceMuHapCKue 3AHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

* - 3anonmstercst Toabko 1o QUHOM dopme obyuenus: JIK — nexyuu; JIP — nabopamopuvie pabomul; C3 —

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cneuuaau3npoBaHHOe
yueOHOe/1adopaTopHoe
o0opynoBanmue, [10 u
MaTepUAaJIbI 115 0CBOCHHUS
JUCIHMIIIAHBI
(mpu He0OX0AMMOCTH)

Aynutopus sl IPOBEICHUS 3aHSATHIA
JIGKITMOHHOTO THUIIAa, OCHAIIICHHAS

JlexumonHast KOMIUIEKTOM CIELMaTU3UPOBAHHON MebOenH;
JIOCKOM (3KpaHOM) M TEXHUYECKUMU
CpeJICTBaMH MYJIbTHMEINA TPE3EHTALNHN.
AynuTopust U IPOBEICHUS 3aHATUI
CemuHapckas YATOPHA JUT IPOBEA

CCMHUHAPCKOI'0 TUIIA, TPYIIIOBBIX 1




MHIUBUAYAIbHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOU aTTECTALlUH,
OCHAIICHHAsI KOMILJIEKTOM
CHEIMATM3UPOBAHHON MeOeH 1
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMEINA
IIPE3CHTALAMN.

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
o0yyaromuxcs (MOXKeT UCTIONb30BATHCS IS

st .
A . | IpOBEIEHUS] CEMUHAPCKUX 3aHATHH U
CaMOCTOSITEIILHOM .
KOHCYJIbTAIINi ), OCHAIIIEHHAS KOMILIEKTOM
paboThI

CIIeMaIM3UPOBAHHON MeOenu 1
KoMIbroTepami ¢ gocrynoM B SUOC.

* - ayIUTOpHS AJISl CAMOCTOSTENIbHOM padoThl 00yyaronnxcs ykaspiaercs OBA3ATEJIbHO!

7. YAEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJINHBI

OcnosHas numepamypa:

1. Kongpammun A.A., JIamun A.H., Cnennos B.B. CoBpeMeHHbIE TEXHOIOTHH
M3TOTOBJICHHS TPEXMEPHBIX 3JIEKTPOHHBIX YCTPOHCTB: Yuel. mocobue. — M.: Texnocdepa, 2019.
-210¢

2. HaHoTexHOJIOTHH B 3JIEKTpOHUKE. BBeeHNEe B crielinanbHOCTh. YuyeOHoe mocodue.
JlozoBckuii B.H., JIozosckuii C. B.: Jlaus, 2024 r. ISBN: 978-5-507-47532-2

3. ®u3nueckue OCHOBBI HAHOTEXHOJIOTHI U HAHOMAaTepuaibl. Y4yeOHoe nocodue.
Cwmupaos B.W.: Uadpa-Umkenepus, 2023 r. ISBN: 978-5-9729-1246-9

4. K. Reinhardt, W. Kern. Handbook of silicon wafer cleaning technology. Thrid
edition.2018. — 773 p

5. Hano- u 6uoxommno3utsl : MoHorpadus / mox pea. A. K.-T. Jlay, ®@. Xycceiin, X.
Jladam; mep. ¢ anri. — 2-e u3a. — Mocksa : JlJaboparopust 3Hanwmit, 2020. — 393 ¢. —
(Hanorexnonorum). — SBN 978-5-00101-727-1. - ISBN 978-5-00101-727-1

6. HanoanektpoHuka: Teopus u npaktuka : yaueoHuk / B. E. bopucenxo, A. U.
Bopo6neBa, A. JI. lanumtok, E. A. YTkuHa. - 5-e uza. - Mocksa : JlaGopatopus 3nanuit, 2020. -
369 c. - (YueOnuk s Beiciieit mkoisl). - ISBN 978-5-00101-732-5

7. byntos, E. A. CoBpeMeHHbIE YCTPONCTBA U 2JIEMEHTHI HAHOIEKTPOHUKH :
yueOHOMeToamueckoe mocodue / E. A. Bynros, A. C. Boxmunnes, T. B. IlItanr. - 2-¢ usn., crep.
- Mocksa : ®JIMHTA : U3xa-Bo Ypan. yu-ta, 2022. - 132 c. - ISBN 978-5-9765-5036-06
Hononnumenvnas aumepamypa:

1. CmupnoB B.U. TexHonorus uHTEerpaabHeIx MuUkpocxem: Mudpa-Unxenepus, 2023 r.,
ISBN: 978-5-9729-1232-2

2. Kopnees B.A. Tononoruu HHTErpagbHBIX MUKPOCXEM U ITpOrpaMMsl st DBM:
[Tpocnexkr, 2021 1., Yuebnoe nocodue; ISBN: 978-5-392-33754-5

3. Kopones M.A., Kpynkuna T.1O., [Tytps M.I". TexHnonorus, KOHCTPYKIIUH U METO/IbI
MOJICIIMPOBAHMS KPEMHHUEBBIX HHTETpaIbHBIX MUKpocxeM; [Ipocsemenne/bunom, 2012 r.,
ISBN: 978-5-94774-585-6

4. Mouankuna O.P.; bepesun A.C. TexHos10THS 1 KOHCTPYUPOBaHUE UHTErPATbHBIX
MHUKpocxeM: Y4eb. mocobue st By30B, bepesun A.C., Movankuna O.P., M., Panno u cBs3b,
1992
Pecypcuvl ungpopmayuonno-menekommynuxkayuonnou cemu « nmepnemy:

1. ObC PY1H u croponnne ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTpoHHo-6ubmoteunas cuctema PY/IH — 9bC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuoreka onnaiin» http:// www.biblioclub.ru




- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpounkuii mocT»
2. ba3bl JaHHBIX U TTOMCKOBBIE CUCTEMBbI
- DIIEKTPOHHBIN (HOHJT TPABOBON ¥ HOPMATUBHO-TEXHUICCKOM JJOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a ganubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomusl 00Y4arOWUXcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAS ™!
1. Kypc nexuuit no qucummiuse « TeXHOI0rus Npou3BOICTBa HAHOAIEKTPOHHBIX
YCTPOMCTBY.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHM € JEMCTBYIOLIUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OLIEHOUHBIE MATEPHAJIbI U BAJLIbHO-PEATHHIOBASI CUCTEMA
OLIEHUBAHMSI YPOBHSI C®OPMUPOBAHHOCTM KOMIETEHLHUII IO
JTUCHUIJIMHE

OneHouHbIe MaTepUabl W OAUIBHO-PEUTHHTOBAs CHCTeMa® OICHWBAHUS YpPOBHS
c(hOpPMUPOBAHHOCTH KOMMETEHIMN (YaCTH KOMIIETEHIIMH) MO UTOraM OCBOEHUS UCIUIUIMHBI
«TexHosorus Mpou3BOACTBA HAHORJIEKTPOHHBIX YCTPOMCTBY» MpeacTaBicHbl B [IpuinoxkeHun k
Hacrosmier Pabouelt mporpaMme TUCIUIUIMHBI.

* - OM u BPC opmupyroTcst HA OCHOBaHUHU TPEOOBAHHIA COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY J1H.



PABPABOTYMUK:

JlouieHT

Jonoxcnocms, BYIT

PYKOBOJIUTEJIb BYII:

3aBenyronmii kKageapoit

MakeeB MctuciaB
OseroBuy

Jonoscnocms BYIT

PYKOBOJIUTEJIb OII BO:

JlomeHT

Damunus U.0.

ITonos Cepreit BuktopoBuu

Jonoxcnocms, BYIT

Damunus U.0.

Aracuesa CseTiiaHa
BukropoBHa

@amunus U.0.



