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1. IIEJIb OCBOEHUSA JUCHUIIIMHBI

Llenbto ocBoeHHMS MUCHUIUIMHBI «TEeXHOIOTHS TPOM3BOACTBA TETEPOCTPYKTYPHBIX
WHTETPATBHBIX CXeM» SIBISICTCS MOJTydeHUE 3HAHUH, YMEHUH, HABBIKOB M OTIBITA ICATEIHHOCTH
B 00JacTH TEXHOJOTHMYECKOTO TEXHOJOTHYECKUX MPOIECCOB IUIAHAPHOW TEXHOJIOTHUH;
OCHOBHBIX MPHUEMOB (POPMHUPOBAHHS CTPYKTYP IJIEMEHTOB WHTETPAJbHBIX CXEM; NMPHHIUIIOB
NEHCTBUA TEXHOJOTHYECKOTO OOOPYHOBAaHUS W PEKUMOB BBITIOJHEHHUS TEXHOJIOTHYECKUX
onepanuii. TeopeTndeckue, pacueTHbIC U MPAKTUYECKUE TOTOKECHHUS TUCITUILTUHBI U3Y9at0TCs
B mporecce paboThl HaJ JIEKIMOHHBIM KypCOM, IPHU BBIOJHEHUH MPAKTHUYECKUX PadOT, H
CaMOCTOATENbHON paboTe ¢ y4eOHON U TEXHUYECKOH JINTEpaTypOu.

2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA JUCIUIIJIMHBI

OcBoeHne  mUCHMIUIMHBL ~ «TEXHOJIOTHS  MPOU3BOJCTBA  IE€TEPOCTPYKTYPHBIX
WHTETPAIbHBIX CXEM» HampaBJeHO Ha (opMUpOBaHHWE Y OOYYAIOUIUXCS CJIEAYIOIINX
KOMITETCHITNH (4acTh KOMIETEHIINN):

Tabnuya 2.1. Ilepeuenv komnemeHyutl, opmupyemvix y 00YUAOWUXCS NPU OCBOEHUU
OUCYUNTIUHBL (PE3YIbMAMbl 0C80EHUSL OUCYUNIUHDL)

NuankaTopbl A0CTHKEHUSI KOMIETEHIIUH

MMu¢p Komnerenums o
(B paMKax TaHHOW AMCIUTUIAHE)
CriocoOHOCTh pa3pabaThiBaTh [1K-5.1. 3HaeT OCHOBHBIC TEXHOJIOTMU U3TOTOBJICHUS
TEXHOJIOI'MHU U3IOTOBJICHUA HAHOCTPYKTYPHPOBAHHBIX HOKpI)ITI/II\/'I C 3aJaHHbIMU CBOMCTBaMH
HAHOCTPYKTYPUPOBAHHBIX [1K-5.2. YMeeT npoBOIUTH UCCIIEIOBAHUS XaPaAKTEPUCTHK
K5 MOKPBITHH € 3aIaHHBIMH HAHOCTPYKTYPUPOBAHHBIX MOKPHITHH C 33J]aHHBIMU CBOMCTBAMH

CBOMCTBaMU U IIPOBOJAUTH
HCCIIEIOBAHMS UX
XapaKTepUCTHK

[1K-5.3. Biageet MeTomamu pa3paboTKH TEXHOJIOTHH
M3rOTOBJICHUS HAHOCTPYKTYPHUPOBAHHBIX TOKPBITUH C
3aJaHHBIMUA CBOMCTBAMU

[1IK-7.1. 3naeT OCHOBHBIE COBPEMEHHBIE TEXHOJIOTHUECKHE
CriocoGHOCTS pa3pabateiBaTh [IPOLIECCHI U3TOTOBJICHUS] HAHORJIEKTPOHHBIX M3ETHUH

COBPCMCHHBIC TCXHOJIOTHYICCKUC
IMPOUECCChI U3TrOTOBJICHUSA
HAHOJ3JICKTPOHHBIX I/IS,HGJ'II/Iﬁ

[K-7 [1K-7.2. Bnageet HaBbIKamM# pa3pabOTKH COBPEMEHHBIX
TEXHOJIOTHYECKUX MPOIECCOB H3TOTOBICHHS HAHOAIEKTPOHHBIX

H30eTIUI

[1K-8.1. 3naeT ocHOBHBIE COBPEMEHHBIE TEXHOJIOTUIECKHE
MIPOLIECCHI IPOM3BOICTBA MUKPO- U HAHOPa3MEPHBIX
JNEKTPOMEXAHNUECKUX CHCTEM

CriocobHOCTE pa3pabaTbiBaTh
HOBBIE TEXHOJIOTUYECKUE

I1K-8 MPOLIECCHI TPONU3BOACTBA MUKPO-
Y HaHOPa3MEPHBIX
3JEKTPOMEXAHUYECKUX CUCTEM

[1K-8.2. Biageer HaBbIKaMu pa3pabOTKU HOBBIX
TEXHOJIOTMUYECKHX MPOIECCOB MPOU3BOJICTBA MUKPO- U
HAaHOPa3MEPHBIX JIEKTPOMEXAHUUECKHX CUCTEM

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

JucunmuimHa «TexHOJIOruss IPOU3BOACTBA I'E€TEPOCTPYKTYPHBIX HHTETPAIBHBIX CXEM»
OTHOCHUTCSl K 4acTH, GOpMUPYEeMON y4acTHUKaMHU oOpa3oBaTENbHBIX OTHOIICHHH Onoka bl
OII BO.

B pamkax OIl BO oOyuaromnuecs Tak)Ke OCBauMBalOT Jpyrue AUCHUIUTMHBI /WU
MPAKTUKH, CIIOCOOCTBYIONIME JOCTIKCHHMIO 3allJIAHUPOBAHHBIX PE3YIbTAaTOB OCBOCHHS
JTUCUUTUTAHBI « T€XHONIO0rHs MPOU3BOJICTBA T€TEPOCTPYKTYPHBIX HHTEIPATBHBIX CXEM.




Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmeyiowux O00CMUICEHUIO
3ANIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTUHBL

IIpenmecrByrommue IHocnenyromue
Hiud Haumenosanue JIPICEI/II:IJIHHLI/yMOIIIII JIH nncunnnn}:[)l’)l/Mon JIH
p KOMIIETEeHI[U U . o, % I,
NPAKTUKH NPaKTUKH
CrocobHOCTh CrtpocHHE 1 XUMHYICCKHE CBOMCTBA
pa3pabaTbiBaTh HaHOYaCTHI
TEXHOJIOTMH U3TOTOBJICHUS VYrneponnsle
HaHOCTPYKTYpPHUPOBAHHBIX HaHOCTPYKTypHUPOBaHHBIC
TPYKTYPUP ANIUTUBHBIE TEXHOJIOTUU PYKTYPHP
MIOKPBITHH € 3aJJaHHBIMHU MaTepuaibl Ha OCHOBE
- TexHOJI0TUs U3rOTOBIEHUS
I1K-5 CBOMCTBaMU U MPOBOJUTH o PaCTUTEIBHOTO CBHIPhS
YCTPOWCTB HaHO- U
WCCIIETOBAHUS X . TexHomOTMYECKas MPAKTHUKA
MUKpPOCHCTEMHON TEXHUKU
XapaKTEePUCTHK [IpennummomMnas mpakTHKa
l'ocynapcTBeHHBIN 3K3aMeEH
Brimycknas kBanudukanoHHas
pabota
CtpoeHne U XUMHUYECKUE CBOMCTBA
HaHOYaCTHIL
Crioco0HOCTh YrneponHsie
pa3pabaTsiBaTh Marepuanst HaHOCTPYKTypHUPOBaHHBIC
COBPEMEHHBIE HAHOCTPYKTYPHBIX YCTAaHOBOK | MaTepHajbl Ha OCHOBE
IK-7 TEXHOJIOTHYECKHE TexHOJI0TUs U3rOTOBIEHUS PaCTUTENBHOTO ChIPbs
MIPOIIECCHI U3TOTOBICHUS YCTPOMCTB HAHO- TexHoMOTHYECKAs MPAKTHKA
HAHOJJIEKTPOHHBIX MHKPOCHUCTEMHOM TEXHUKU IIpennumomHas npakTUKa
H3enui I'ocynapcTBeHHBII DK3aMEH
Brimycknas kBanudukamoHHas
pabora
CriocoGHOCTh
pa3pabaTsiBaTh HOBBIE TexHoIOTHYECKAs! MPAKTUKA
AJIIATUBHBIE TEXHOJIOTHHU
TEXHOJIOTHYECKUE [IpennumnmomMHas mpakTHKa
TexHomorust N3roTOBICHUS o
I1K-8 MIPOLIECCHI IPOM3BOICTBA CTDOHCTE HAHO- 1 I'ocynapcTBeHHBINH SK3aMeH
MHKPO- 1 HAHOPa3MEPHBIX yerp . BrimyckHas kBanudukanuoHHas
MHUKPOCHUCTEMHOU TEXHUKU
ANEKTPOMEXaHUIECKUX pabota
CHUCTEM

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO

4. OFBEM JJUCHUIIJIUHBI U BUJIbl YYEBHOM PABOTbBI

OO6masi TpyIOEMKOCTh AUCIUIIIUHBI

HUHTETPATBHBIX CXEM» COCTABJISACT 5 3aUETHBIX CAMHMII.
Tabnuya 4.1. Buowl yueonoi pabomsi no nepuooam oceoernus OIl BO ona OHYHOH

dopmul 06yuenus

«TexHonmoruss NPOU3BOACTBA I'E€TEPOCTPYKTYPHBIX

Buj yueoHoit padoThI BCaIEE.O, 1 Ce;l ectp (;)I) 4

Koumaxmmnas paboma, ax.u. 51 51
Jexiuu (JIK) 34 34
Jlabopartopubie padboTs! (JIP) - -
[NpakTrueckue/cemuHapckue 3austus (C3) 17 17
Camocmosmenvras paboma oOy4arowuxcs, ax.u. 93 93
Konmponw (sx3amen/3auem c oyenkoti), ax.u. 36 36
OO01mas TPY10eMKOCTh THCHUTITAHBI ar4. 180 180

3a4.e. 5 5




5. COAEP)KAHUME JUCHUITVIMHBI

Tabnuya 5.1. Codeporcanue oucyuniutvl (MOOYJis) no 8UOAM y4eOHOU padbomul

HaumeHnoBaHue pa3jeiia

Bup yyeoOnoii
Conep:xanue pasaesa (TeMbl) 1y

JTUCIUIIIINHBI padoThI*
Pazpen 1. Iloustue
Tema 1.1. OcHOBHBIE TEXHOIOTUYECKUE TIPOLIECCHI.
TEXHOJIOTHH N
[Inanapnas TexHOMOTHSI. XapaKTePUCTHUKA COBPEMEHHON JIK, C3
TeTepPOCTPYKTYPHBIX

HUHTCTPAJIBHBIX CXEM

texuosiornu UMC

Pasnen 2. IlonroroBka

Tewma 2.1. OpuentupoBanue KpucTauioB. Mexanudeckas

JIK, C3

TTOITOKEK 00paboTKa;

Tewma 3.1. Iuddy3us npumeceii B MOTYNPOBOJHHK.

n¢dysus B moToke raza-Hocutess. M3mepenne

Pazgen 3. JlerupoBanue Hnbdy P

napameTpoB AudPpy3noHHBIX cI0eB. JlernpoBanne
MIOJTYTIPOBOTHUKOBBIX JIK, C3
OMTONKER MOJIYIPOBOAHUKOB HOHHBIM BHEIPEHUEM.

Papnanmonnsie 3¢ dexTol B kpeMHHU. OTKUT

UMILTIAaHTHPOBAHHOTO KPEMHHUSI.

Tema 4.1. Xu1opuaHbIA U TUAPUIHBIN METOIBI

SMUTAKCUH. MOJIEKYIIPHO-Ty4eBas SIUTAKCHUSI.

Tepmudeckoe OKHUCIIEHUE.
Paznen 4. Hanecenue menok |BakxyymHoe HampuieHne. CxeMa BaKyyMHOM yCTaHOBKH. K. C3

2

Ha IMMOBEPXHOCTD IMOAJIOKEK HonHo-11a3MEeHHOE HAITBICHNE TOHKHX

MJIEHOK. MarHeTpOHHBIE CUCTEMbI HAIBIJIEHHUS.
XHUMHUYECKOE OCAKIEHNE TOHKHNX TNIEHOK M3 ra30BOM
(azebl.

Paznen 5. Ilomyaenue
PHUCYHKA 3JIEMEHTOB
reTePOCTPYKTYPHBIX
HWHTETPATBHBIX CXEM

Tema 5.1. MoHHO-IIIa3MEHHOE TPaBJICHUE.
®oronurorpadus. [lo3utuBHble 1
HeraTuBHbIE (POTOPE3UCTH. MEeTOIBI CO3TaHus JIK, C3
¢oromabnoHoB. DnekTpononutorpadus. OcodeHHOCTH
nuTOrpadu HAHOMETPOBBIX Pa3MEPOB.

Pasgen 6. Tunosoi

TEXHOJIOTHYECKHI mponecc

Tema 6.1. M3ois111st 3JIEMEHTOB B

HMHTErpajibHbIX MUKpocxeMMax. M3omsius p-n
nepexoaom. M3onsauus Au3IeKTpUYECKUMHU IIIEHKAMH.
JlokanpHOE OKHuCIIeHHE. TUIIOBOM TEXHOIOTHUCCKUM
MPOIIECC U3TOTOBJICHHUS N30ILIAHAPHOMN OUTIONSPHOI
CBUC. TunoBoil TEXHOJIOTHYECKU Mpo1iecc JIK, C3
n3rotosieHus n-kanaapHex MOIT CBUC.
Mertamnuzanus VIC. Pa3Bojika Ha OCHOBE INIEHOK
anromuaust. COOpKa MHTETpaIbHBIX MUKPOCXeM. MeTobl
MPUCOETNHEHNS KPUCTAILUTOB. METO T TEPMOKOMITPECCHH,
YIABTPa3BYKOBOM CBApKHU.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHbI

Tabnuya 6.1. MamepuanvHo-mexHuueckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

CrnenuajJu3supoBaHHoOe
yueOHOe/1adopaTopHoOe
odopynoBanmue, [10 u
MaTepHaJIbl 1JIs1 0CBOCHHS
AUCHUILINHBI
(mpu HEOOXOMMOCTH)

OcHaleHue ayuTOpuu

JleknmoHHas

Aynutopus Uil IPOBEICHUS 3aHATHH JICKITHOHHOTO

THIIA, OCHAIIIEHHAS KOMIUIEKTOM
CHECLUAIN3UPOBAHHON Mebenn; JoCKor (IKpaHoM) u
TEeXHUIECKUMHU CpelCcTBaMH MYJIBTHMEINA

4




CrnenuaJu3supoBaHHOe
yueOHOe/1adopaTopHoOe
odopynoBanmue, [10 u
MaTepUAaJbl 11 0OCBOEHHUS
AUCHUILIUHBI
(py HEOOXOMMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Mpe3eHTalUM.

Aynuropusi A7l IPOBEACHUS 3aHATUH CEMUHAPCKOIO
TUIA, TPYHIOBBIX u WHANBHYaTIbHBIX
KOHCYJIbTaIHH, TEKYIIEro KOHTPOJIS u
Cemunapckas IIPOMEXKYTOUYHOU aTTecTaluH, OCHAILlEHHAs
KOMIUICKTOM  CHENHUAIM3UPOBAaHHOW Melenmn U
TEXHUYECKUMU CpeICcTBaMu MyJITUMEINA
MPE3eHTALUN.

KomnbroTepHslid Kj1acCc A7 OPOBEICHUS 3aHITHM,
IPYIIOBBIX M HHJIMBHIYAJIBbHBIX KOHCYJbTALUM,
TCKYUICTO KOHTPOJIA U HpOMe)KYTOqHOP'I aTrTecranuu,

KomnberoTepHsiit

OCHAILEHHAsl MEPCOHAJBHBIMH KOMIbIOTEpaMH (B
Kace KOJMYECTBE _ MT.), JOCKOH (dKpaHOM) |

TEXHUYCCKUMU CpeaAcCTBaMu MyJIbTUMEIUA

MPE3CHTALUN.

Aynutopuss AN CaMOCTOSITETBHOW — PaOOTHI
Hist oOydaromuxcs  (MOXET  HMCIONb30BaThCA IS
CaMOCTOATENIBHON | IPOBEICHUSI CEMUHAPCKUX 3aHSATHH u
paboThI KOHCYJbTAIHi), OCHAILICHHAs KOMILIEKTOM
00yJaromuxcs CHELUAIN3UPOBAHHON MeOen M KOMIIBIOTEpaMH C

noctyrom B OUOC.

* - ayIMTOpHs ISl CAMOCTOATENLHOM paboTel o6ydaromuxcs ykasbiBaetcss OBA3ATEJIBHO!

7. YYdEBHO-METOJUYECKOE ¥ WH®OPMAIIMOHHOE OBECIEYEHHUE
T CHUTIIMHBI

OcHosHnas tumepamypa:

1. Kougpammn A.A., Jlasmun A.H., CrnenuoB B.B. CoBpeMeHHBIE TEXHOJOTHH
M3TOTOBIICHUSI TPEXMEPHBIX JIEKTPOHHBIX YCTPOHCTB: Yueb. mocobue. — M.: Texnocdepa,
2019.-210c.

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

Llonoanumenvrnaa rumepamypa:

1. Mouankuna O.P.;bepe3un A.C.

TexHoMoTHsI U KOHCTPYUPOBAHME WHTETPAIBHBIX MUKPOCXEM : Yueb. mocodue sl By30B,
bepesun A.C., Mouankuna O.P., M., Paano u cBa3b, 1992.

2. Kypnocos A.1.;lOnun B.B.

TexHomorusi MPOU3BOJICTBA MOJTYNPOBOAHUKOBBIX MPUOOPOB U MHTETPATIBLHBIX MUKPOCXEM
: yue6. mocobwue s By3oB, A. U. Kypnocos, B. B. FOaun, M., Beicti.iikosna, 1986.

3. Taupos FO.M.;ITnayrun NU.T.

TexHomorust mMOMYNMPOBOAHUKOBEIX MTpubopoB : , M.I'. [lnuyrun; Yyed.mocobue ans By30B,
M., Breicun.mkona, 1984.




Pecypcur ungpopmayuonno-menexommynuxayuonnot cemu « Mumepremy:

1. 9bC PYJIH u croponnue 9BC, K KOTOPbIM CTYyAE€HTbl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUU 3aKJIIOUECHHBIX JJOTOBOPOB:
DIeKTPOHHO-OMOINOTEeYHAS cHucTema PYJIH - ObC PYJH
http://lib.rudn.ru/MegaPro/Web
- ObC «YHuBepcuterckas oubmuoreka onnaita» http://www.biblioclub.ru
- OBC IOpaiir http://www.biblio-online.ru
- OBC «KoncynbranT cTyaeHTay Www.studentlibrary.ru
- OBC «Jlanw» http://e.lanbook.com/
- OBC «Tpounxuit MmocT»
2. ba3bl JaHHBIX U MIOMCKOBHIE CUCTEMBI:
- DJIEKTPOHHBIM (OHA TNPaBOBOM UM HOPMATHUBHO-TEXHUYECKOM TOKYMEHTAIMH
http://docs.cntd.ru/
- iouckoBas cucreMa Sanekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedepaTuBHast 6a3za manabix SCOPUS http://www.elsevierscience.ru/products/scopus/
- PUHL] - nanunonansHas Oubnuorpaduueckas 6a3za JaHHBIX HAYYHOI'O IIUTHPOBAHUS
https://elibrary.ru/authors.asp
Vuebno-memoouueckue mamepuanvl 01 CamoCmosmenbHol pabomsl 00y4arOWuxcs npu
0CBOeHUU OUCYUNTUHBY/MOOYAA™E:
1. Kypc nexkmuit mo aucruruinHe «TeXHOJOTHs MPOU3BOJCTBA TETEPOCTPYKTYPHBIX

HHTETPATbHBIX CXEM».
* - Bce yueOHO-METOAMYECKHE MaTepHanbl Il CaMOCTOSTENBHOH pPabOThl  O0ydYarOIIUXCS
pa3MeIIaTca B COOTBETCTBUH C JIEHCTBYIONIUM MOPSIKOM Ha cTpanulie quciuruiuasl B TYUC!

8. OIEHOYHBIE MATEPHAJBI W BAJUIBHO-PEATHUHTOBASI CHCTEMA
OLIEHUBAHHMSI YPOBHSI C®OPMHMPOBAHHOCTH KOMNETEHIMII TIO
JTUCHUIIJIMHE

OneHouyHble MaTepuaibl M OaUIbHO-pEHTHHroBas cHUCTeMa™ OIIeHMBAaHUS YPOBHS
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH (YaCTH KOMIETEHIIMI) [0 UTOraM OCBOEHUS JAUCLUILIUHBI
«TexHonoruss MpOU3BOJCTBA TE€TEPOCTPYKTYPHBIX HMHTETPAIBHBIX CXEM) IPEACTABICHBI B

[Tpunoxennn k HacTosAei Paboueit mporpamMMe AUCHUTUIMHEL.
* - OM u BPC ¢opmupyroTcst Ha OCHOBaHWHU TPEOOBAHMI COOTBETCTBYIOIIETO JJOKAJIILHOTO HOPMAaTHBHOTO aKTa
PYJH.

PABPABOTYUKMN:

AccHucTeHT KadeApbl HAHOTEXHOJIOT Uil IL.A. Muxajes
M MHKPOCHCTEMHOIi TeXHUKHU
Jomxuocts, BYII Trommycr) Dammmua 1.0.
/ PYKOBOIUTEJIb BYII:
3aBenylomuii kagenpoi %
«HaHOTEeXHOJI0THHU U C.B. Ilonos
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Haumenoanue bYII IToamnuce ®amumusa U.0.
PYKOBOJIMTEJIb OII BO:
A
Houent kadenpnl «HanoTrexnomsoruu C.B. Arachesa
M MUKPOCHCTEMHAas1 TEXHHUKAa»
Jomxuocts, BYII Tloamuce damvuus N.0.
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