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1. Hesn u 3an0a4M JUCHUILTHHBI (MOTYJIfA):
Meab AMCHUNIMHBI:
JucuunimHa npeaycMoTpeHa Y4eOHbBIM IITAHOM C IEeNbl0 (JOPMUPOBAHUS Y CTYICHTOB
3HaHUU 0 (PU3MKO-XUMUYECKHX OCHOBAX 0a30BbIX TEXHOJIOTMUYECKUX MPOIIECCOB,
MPUMEHSIEMBIX MIPH MPOU3BOJICTBE MUKPOIIEKTPOHHBIX TIPUOOPOB ¢ MUKPOHHBIMU U
CYOMHKpPOHHBIMH pa3MepaMH aKTUBHBIX 00sacTeld 1 pabouux CJI0eB, a TaKkKe 3HaHUH 00
OCHOBaXx MPOEKTUPOBAHUS TEXHOJIOTUYECKUX LIUKIIOB MPOU3BOJICTBA MPOCTEUIITNX
MUKPO3JIEKTPOHHBIX CTPYKTYP.
3agauu AUCHMILINHBI:
OcHOBHOU 3a7a4eli JUCIUILTUHBI SBIISICTCS MPUBUTHE HABBIKOB CAMOCTOSTEIHHON
pa3paboTKK TEXHOJIOTUU U3TOTOBJICHUSI PA3TMUYHBIX MUKPOIJIEKTPOHHBIX CTPYKTYD,
M3Y4EHHE Mpolecca pa3padoTKH ICKU30B MIabI0HOB id poTomuTorpaduu, paspaboTKu
MOCJIeIOBATEIPHOCTH TEXHOJIOTHUECKUX OTEPaUii M3TrOTOBICHUS MUKPOAJIEKTPOHHOM
CTPYKTYPBI, BKJIFOUAsT METOIbI U30JISIIIAHA. PA3BUTHE Y CTYJACHTOB OOIIUX MPEICTaBICHHIMA

0 q)HSH‘leCKI/IX OCHOBax TCXHOJIOTHUH IIPOHU3BOACTBA I/ISIIGJ'II/Iﬁ QJICKTPOHHUKH

2. Mecto aucuumiuabl B cTpykrype OINOIL:
HucuumnunHa “ [Iporeccbl MUKPO- U HAHOTEXHOJIOTHH ~ SBJISIETCS JUCHMUIUIMHON

po(hecCHOHATLHOTO IUKJIA U OTHOCUTCS K OCHOBHOU wacTu. Kox yuebHoro mukia b1.
Hucuunmna * [Iponecchbl MUKPO- U HAHOTEXHOJIOTUH * OMUPAETCA HA MAaTEMATHYECKYIO
TucHUIIMHYy “"Maremarndeckuil aHanus”, “ @u3nyeckas XMMHsI MaTepUaioB’.
OcBoeHMe TUCIHUIIMHBI HE0OXO0IMMO ISl OCBOCHHsI KypcoB ~ [IpuMeHeHe MaTepuaoB
Y KOMITOHEHTOB JUIsI CO3/IaHUsI DJIEKTPOHHBIX YCTPOUCTB ~ (KO AUCIIUTUIMHBI
Bb1.B.JIB.5.1), “ CoBpeMeHHbIe HallpaBJIeHUs pa3BUTUS (PU3UUECKOTO
MatepuanoBeneHus” (koa aucuumiuHel b1.6.4), “OcHOBBI MPOEKTUPOBAHUS

3JIEKTPOHHON KOMITIOHEHTHOM 6a3bl” (koa aucuumuiuebl b3.B.OJ1.3).

3. Komnerenuuu (1ecKkpunTopbl KoMnereHuuii), gopmupyembie B mpouecce u3y4eHus
AMCHHILTHHBI (Kypch cemectp9):

WNHuneke n [Tpu3Haku NPOSBICHUS KOMIIETEHIIUH/
HanmenoBanue JeCKpUnTopa (0B) B COOTBETCTBUU C YPOBHEM (POPMUPOBAHMUS B
KOMIIETEHIIUH IIPOLIECCE OCBOEHMS TUCLUIUINHBI

(B COOTBETCTBHH C

dI'OC BO (BITO)
I1K-4 3name:
CIIOCOOHOCTBIO K
OpraHu3aluu U




MIPOBEICHUIO
AKCIIEPUMEHTAJIbHBIX
HUCCJIEJOBAHUHU C
MIPUMEHEHUEM
COBPEMEHHBIX
CPEIICTB U METOJIOB

-OCHOBHBIE CBEJICHUS O KJacCU(UKAIIUN HAaHOPa3MEPHBIX CTPYKTYp, UX
0COOEHHOCTIX

-MEXaHU3MBbI [IEPEHOCA MIEKTPOHOB B HAHOPA3MEPHBIX CTPYKTYpax;

- TEXHOJIOTUH, MO3BOJISIONINE (HOPMUPOBATH MPUOOPHBIE CTPYKTYPHI
HAHOAJIEKTPOHUKH W HMX HCHOJB30BAHUE IMIPH KOHCTPYHPOBAHUU
3JIEMEHTOB 3JIEKTPOHHOM TEXHUKHU,

Ymemn:

- OLIGHUBATh MPEEIIbl MPUMEHUMOCTH KJIACCHYECKOT'0 MOAX0/a, POJIb U
BOXHOCTb KBAHTOBBIX J3(P(EKTOB TMpH OMHUCAHUH  (DPU3MYECKHUX
IPOLIECCOB B HAHOPAa3sMEPHBIX PabOYMX »HIIEMEHTaX SJIEKTPOHHBIX
YCTPOMCTB;

-OLICHUBATh (PU3HUECKUE TapaMeTPpbl HAHOPAa3MEPHBIX (IPOBOJUMOCTb,
o

TEPMOIMHAMHYCCKHC nedekToo0pa3oBaHme)

dyHKmn,
SKCHICPUMCHTAJIbHBIM JJaHHBIM,

Baaoemw:

-METO/IaMHU KBAHTOBO-MEXAHUYECKOTO OIUCAHUS MPOCTEHIINX
KBaHTOBBIX CHCTEM, BXOJSIIMX B COCTaB HAHOPA3MEPHBIX AIIEMEHTOB
DIIEKTPOHUKH, CIOCO0AMH PACcYeTOB (DU3MUYECKHX XapaKTEPUCTHK
HAHOPA3MEPHBIX TETEPOCTPYKTYP.

IK-1
TOTOBHOCTBIO
dbopMynupoBath
[EJH U 33]]a9H
HAYYHBIX
HCCIIEIOBAHUH B
COOTBETCTBUH C
TEH/ICHIIUSIMH 1
MEePCIIEKTHBAMU
HAYYHBIX
HCCIICIOBAHUH B
COOTBETCTBUH C
TEHICHIUSMH U
MEePCIEeKTUBAMH
pa3BHUTHS
ANEKTPOHUKH U
HaHO3JICKTPOHUKH, a
TaK)K€ CMEKHBIX
oOyactell HAyKH U
TEXHUKH,
CIOCOOHOCTHIO
000CHOBaHHO
BBIOMpATh
TEOPETUYECKHE U
IKCIIEPUMEHTAITLHBIC

3HaTh- OCHOBHbIE CBOMCTBa HOJIYIIPOBOIHUKOBBIX,
JTUDJICKTPUIECKUX U TPOBOSIINX MAaTEPUAIOB; (hU3HYECKe U (PU3UKO
- XHMMHYECKHE OCHOBBl TEXHOJOIMHM MAaTepUaAlOB MHKPO- U
HAHORJICKTPOHUKH; UMETh MPEACTaBICHHUE 00 0COOEHHOCTSIX 0OBEKTOB
MHUKpPO- U HAHODJIEKTPOHHUKH.

YMeTb: TPUMEHSITh METOIBI M3MEPEHHS IIEKTPO(YU3MIECKIX
apaMeTpos; OLICHUBATh TIPEIEITBI IPUMEHIUMOCTH
KBa3MKJIACCHUECKOTO MOAX0/1a, POJIb M BaXKHOCTh KBaHTOBBIX 3(h(pekToB
OpU ONMHCAaHUM (PUIUYECKUX TIPOIIECCOB B DIEMEHTAX MHKpPO- H
HaHORJIEKTPOHUKHU;B ~ XOJ€ MHUKPOMUHHUATIOPU3ALMK  MOCIEIHUX;
oOecrieunBaTh aJ€KBATHBIN BBIOOP M TEXHOJOTHYECKYIO pean3aliio
OpPOIECCOB JJISi  CO3/aHUsl NPUOOPOB M YCTPOMCTB MHKpO- H
HAHODJIEKTPOHUKH;

Buaaners: MerogamMu OOpabOTKM M OLEHKM IOTPELIHOCTH
U3MEPEeHUH AIEeKTPOPU3HUYECKHX IMapaMeTpOB MHKPOIIEKTPOHHBIX
HJIEMEHTOB; METOJaMM KBAaHTOBO - MEXaHMYECKOI'0 ONHUCAHUs
NPOCTEHIIMX KBAaHTOBBIX CHCTEM, BXOJSAINIMX B COCTaB JJIEMEHTOB
MHUKPO- M  HAHOZJEKTPOHUKH; METOAAMU  HKCIEPUMEHTAIbHbIX
WCCIIC/IOBAaHUIA TIApaMETPOB M XAPAKTEPUCTHK W3JEIUNA MHUKPO- H
HaHORJIEKTPOHUKHI




METOJIBI U CPEICTBA

TOTOBUTH HAYYHbBIC
myOIMKaIuy 1
3asBKU Ha
n300peTeHust

pelieHus

c(OpMYIHPOBAHHBIX

3aja4

IIK-5 3HaTh- OCHOBHBIE CBOMCTBA IIOJIYIIPOBOIHUKOBBIX,
CIIOCOOHOCTBIO JUBJIEKTPUYECKUX U IPOBOSAILIUX MAaTEepUaoB; puznueckue u GU3NKO
JieJ1aTh Hay4HO- - XMMHMYECKHE OCHOBBl TEXHOJIOTMM MAaTepUaloB MHKpPO- U
000CHOBaHHbIE HAHORJIEKTPOHUKH; UMETh Mpe/ICcTaBIeHUuEe 00 0COOEHHOCTAX 0OBEKTOB
BBIBOJIBI 110 MHUKpPO- ¥ HAHOIEKTPOHUKHU.

pe3yibTar YMeTb: NPUMEHATh METOJbl U3MEPEHUs IEKTPOPU3NYECKUX
TEOPETUUECKUX U [1apaMeTpoB; OLICHUBATH IIPEIEIIbI IIPUMEHUMOCTH
HKCHEPUMEHTAIbHBIX | KBa3HKJIACCHUECKOTO MOAX0/1a, POJIb U BaXKHOCTh KBAaHTOBBIX 3(h(peKkToB
HCCIIEIOBaHUM, OpU ONHMCAaHUM (UIUYECKUX TIPOLIECCOB B DIEMEHTAX MHKpPO- H

HAHODJICKTPOHUKU;B  XOJI€ MHMKPOMUHHUATIOPU3aLUU  IOCJIEIHUX;
o0ecrieynBaTh aJ€KBATHBIM BHIOOP M TEXHOJIOTUYECKYIO pEaTU3aIfio
IPOLIECCOB A CO3/laHUsl NPUOOPOB M YCTPOMCTB MHKpPO- H
HAHO3JICKTPOHUKH;

Buaaners: MerogamMu OOpaObOTKM M OLEHKM IOTPELIHOCTH
U3MEPEHUN ANEeKTPO(PU3NYECKUX IMapaMeTpPOB MHKPOIJIEKTPOHHBIX
DJIEMEHTOB; METOJAAMHM KBAaHTOBO - MEXAHMYECKOTO OIMCaHUS
IPOCTEHIINX KBAHTOBBIX CHUCTEM, BXOJSIIMX B COCTAaB 3JIEMEHTOB
MHUKpPO- M  HAHOXMIEKTPOHHMKHM; METOJAMH  DKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM MapaMeTpoB U XapaKTEpPUCTUK HU3JEIUH MUKpPO- U
HAHODYJICKTPOHUKHU

4. O0beM AUCUMILIMHBI (MOYJIs1) M BH/AbI Y4eOHOI padoThl (pa3aensiercs no popmam

00yueHus)

Bua yueOHoii padoThbl Bcero
4acoB

AyIMTOpHBIE 3aHATHS (BCEro) 81.8
B ToMm uuce: -
Jlexuun 18
[Tpaktuyeckue 3anstus (I13) 56
KonTtpomns camocrosTenbHOl paboTh 0.9
CamocrosiTesibHas padoTa (Bcero) 44
B ToMm uucrne: -
Pedepar (mpu Hanuunn) 36
Lpyaue 6uovl camocmosmenvrou pabomoi
Koumponvnas paboma 8




Bun npomexyTouHOM arTecTanuu (3a4eT, SK3aMeH )
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5. Coneprxkanue TMCUUILTHHBI (MOTYJIA).

5.1. Coaep:xanue pa3iesoB M TeM JUCHUIIMHBI (MOayJis). Bee pa3aesibl 1 TeMbl

HYMepYIOTCSl.

Tema 1. Knaccupuxkanusg TexHoaornyeckux mnpoueccos MO npou3Boacrsa (4 yacos).

KJ'IaCCI/I(l)I/IKaHI/IH U  XapaKTCPUCTHKA OCHOBHBIX

TCXHOJIOTHYCCKHX IIpoueccoB

MIPOU3BOJICTBA U3CTUI MUKPOIJIEKTPOHUKHA. OCOOCHHOCTH MUKPO- U HAaHOAJIEKTPOHHOU

TCXHOJIOTHH.

TenaeHMU U OCHOBHBIC 0COOEHHOCTH Pa3BUTHA COBpeMeHHOﬁ TexHoJioruu MO. bazoBrsie

TCXHOJIOTHYCCKHUEC ITPOLECChI MD.

Tema 2. TexHoornyeckue npouecchbl ()OPpMHPOBAHNS TOHKOILJIEHOUHBIX NOKPLITHI (6

4acoB).

O6H_[I/Ie MOHATHA O INICHOYHBIX ITOKPBITHAX, UX KJIaCCI/I(I)I/IKaL[I/ISI H XapaKTCPpUCTHKA.

Meroab! nonyuenus TIIII.

Du3NKO-XNMHYECKIE OCHOBBI, TCXHOJIOT'UA U obnactu MPUMCEHCHUSA METOAOB BAKYYMHO-

TEPMHUYCCKOTI'0O UCITAPCHU A, HOHHO-IIJIABMCHHOT'O paClbIJICHUA U TCPMOXHUMUYCCKOT'O

ocaxenus TIIII. [IpakTuueckue cnocoObl HOpMUPOBAHUS TOHKHX M CBEPXTOHKUX

HOKpLITHfI. DOU3NKO-XUMHUUYECKHE OCHOBBI, TCXHOJIOTHA U obiactu MMPUMCHCHU

mponecCcoB TCPMUUICCKOTO OKHUCIICHUSA IMOJTYIIPOBOJHUKOB. HpaKTI/ILIeCKI/Ie METO/bI

MOJIYYCHH 3allIUTHBIX, CBEPXTOJICTHIX U MOJA3aTBOPHBIX AUIJICKTPUKOB dusnko-

XUMHUYCCKHUE OCHOBBI, TCXHOJIOTHA U obiactu MMPUMCHCHUS ITPOLECCOB aHOAHOTO U

HOHHO-IIa3MEHHOTO OKUCICHHU. TeXHOI0rus MOJIY4YCHHSA TYHHCIIbHO-TOHKUX OKHCHBIX

IIJICHOK.

Du3nKo-XUMHYECKHE OCHOBEI M TEXHOJIOTHS SITUTAKCHAIILHOTO HapaliyuBaHUA

MOHOKPHUCTANINYCCKUX TJICHOK. MOJ'ICKYJ'IHpHaH OIIUTAKCHA.

Tema 3. TexHoJOrH4YecKHe MPOUECChl JerHPOBAHUS MOJYIPOBOAHUKOB (4 yaca).




OU3UKO-XUMUYECKHE OCHOBBI H TEXHOJIOTHUS MPOLIECCOB 00BEMHOTO U TTOBEPXHOCTHOTO
JIETUPOBAHMS MTOTYIPOBOAHUKOB. Pu3uka u Matemaruka auddysun. Auddysnonnsie
MCTOYHHMKH U METOABI MpoBeieHNs A1 y3nOHHBIX mporeccoB. OaHo- n

JIBYXCTaIMHHBIC TTporiecchl Tudy3uu.

Mertobl JerupoBaHus HOHHOW UMILIaHTalMeEN. Pacnipeienenre MMITIaHTUPOBAHHBIX
noHoB. [IpenmyiiecTBa U HeocTaTky UMIUIaHTaru. OOJIACTH TPUMEHEHHUS METO/A.

TexHoorus (bOpMI/IpOBaHI/IH CBCPXTOHKHUX U CJIa6OJIerI/Ip0BaHHBIX CJIOCB.

[TpakTrueckue MeTo bl U (Py3MOHHOTO JIETUPOBAHUS U MOHHOM UMILTAaHTALIUH.
CpaBHUTENBHBIN aHAIU3 METOJ0B. MeTo/1bl JIOKaJILHOTO JierupoBanus. OOnactu

npUMEHEHHUS METOA0B AU ()Y3HOHHOTO JETUPOBAHHUS U HOHHON MMITJIAHTAIHH. .

Tema 4. TexHogornueckue npouecchbl GopMUPOBAHNA TONOJOrMH M3 CTPYKTYP

METOAAMH JIOKAJILHOH MUKPOOOPa0oTKH. (8 4acos).

OcHoguble NOHAMUA U ONpeoeleHus, Klaccugukayus memooos JOKANbHOU
Mukpoobpabomxu. Domonumoepaghus, d1exmponorumozpadus, uoHoaumozpadus u

peHmeeHonumozpaghusi.

OU3NKO-XMMHUYECKHE OCHOBBI (JOTOXUMHUECKUX METOI0B 00paboTKu. POTOPE3UCTHI U

UX CBOMCTBA.

TexHonoruueckass cxema mporecca (oronutorpadun.  Hasnauenume, Qusudeckas
CYIITHOCTb U TEXHOJIOTHUSI OCHOBHBIX ATAMoB Mpoliiecca PoTonurorpadpuu.
Tpadaperasie U JydeBble METO/ABI JIOKAIBHOW MHUKPOOOPAOOTKH: MPOEKIIMOHHAS U

KOHTaKTHas onrtudeckas poronurorpadusi, 3IeKTPOHOIUTOrpapus

Tema 5. TexHoJornYeckue npouecchbl NOJVIEHHUST Me;kcoequHennii B MD

npubdopax. (4 yacos).

Knaccudukanuss MeTOmOB TONYYCHHUS MEXKCOCAMHEHHH B TexHojoruu MD, wux
XapaKTepUCTHKA U 00JIACTH MIPUMEHEHHS.

JluckpeTHble  METOABI  IOJYyYEHUS  MEXKCOEAMHEHMH. TeXHOIorus  IpoleccoB
TEPMOKOMITPECCUOHHOMN, YIIBTPA3BYKOBOM M 3JIEKTPOKOHTAKTHOW MUKPOCBAPKH.
WuTerpanbHble METO/IbI MTOJIy4YEHUS MeKcoeTMHEeHn . Du3nueckre OCHOBBI M TEXHOIOTHS
npolecca MeTauIn3aluyd. TeXHOJIOTHs MOJyYeHUsT MHOTOCIOWHBIX CTPYKTYp MeTali-

JAUDJICKTPHUK



Tema 6. Texnouorus uzoasimyu dJjeMeHToB UMC (4 yacos).

MeTo1bI H30JISIUH PII-TIEPEX0I0M, TUIIEKTPUICCKAst N30SI 1 KOMOMHUPOBAHHBIC
MeTo 161 u30Jsuu 3emeHToB UMC. 3D- u 113 T-TeXHO0JIOruu, uX 0COOEHHOCTH,
MPEeUMYIIEeCTBA, HEAOCTATKU U 00sacTu npuMeHeHus. TexHomnorus nonydenus KHC-
ctpyktyp U IITHK-Texuonorus n3osiuu. OcoOeHHOCTH U 001aCTH MPUMEHEHHS
muanekrpuaecknx Meto1oB m3oisiiuu. LOCOS u PLANOX —TeXHOI0THH H30ISITUI
2JIeMEeHTOB MHUKpocxeM. TexHnonorus meneBoi uzossiiun — 1 RENCH-TexHoMOTHSL.

HpeI/IMYH_IeCTBa, HEOOCTAaTKHU U obnactu IIPpUMCHCHHA METOIOB.

Tema 7. TexHoJornueckue cxeMbl NPou3BoacTBa M3 cTpyKTYP (4 4acoB).

[IpakTuueckas pa3padoTka Tonosoruu 3neMeHToB UMC ¢ MUKpOHHBIMU U
CyOMUKpPOHHBIMU pa3zmepamu. PazpaboTka kommiiekta ¢poToadIoHOB AJis 3aJaHHON

TOIIOJIOTMH aKTHBHBIX MJIA ITACCUBHBIX KOMITIOHeHTOB IMC.

Pa3paboTka TEXHOJOTMYECKUX CXEM ITPOU3BOJICTBA IIPOCTEUIINX MUKPO- U
HAHOXJIEKTPOHHBIX CTPYKTYP C Pa3IMuHbIMH METOAAMHU U30JS1H. Bei6op
[IOCJIEIOBATEIbHOCTH TEXHOJIOTHYECKUX IIPOLIECCOB U TEXHOJIOTHUECKUX PEXKUMOB

MMOJIYYCHHUA MCTAJNIMYCCKUX, ITOJTYIIPOBOJAHUKOBLIX U JUIJICKTPUICCKUX CIIOCB.

Pa3paboTka TeXHOJIOTHHU MOTYYESHUS CHIIBHO U C1a00JIETUPOBAHHBIX, & TAK)KE TOHKUX U

CBCPXTOHKHUX IMOJYIIPOBOAHHUKOBBIX CJIOCB.

Pacuer napaMeTpOB paclpCaACICHUA J'ICFI/IPYIOH_IGI\/’I IMPUMECH B aKTHUBHBIX o0macTsax

MMOJIYITPOBOJAHUKOBBIX CTPYKTYP.

CamocrosiTenbHas pa3padoTKa TOMOJIOTHH, KOMIUIEKTa IIa0JIOHOB ¥ TEXHOJIOTUHU
M3TOTOBJICHUS 33/IaHHBIX MUKPO3JIEKTPOHHBIX CTPYKTYp. Hanucanue u opopmienue
KypcoBoii paboTel Ha OBM ¢ ucnons30BaHNEM COBPEMEHHBIX TEKCTOBBIX U TpadUIeCKIX

pEaaKTOpPOB.

Tema 8. 3akaounteanLuas Jekus. (2 yaca).

CoBpeMeHHbIE TeHICHIIUN Pa3BUTHUSI MUKPOAJIEKTPOHHOM TexHoJoruu. Crnoco0bl

YBCIIUUCHUA GBICTpO,Z[ef/'ICTBHH N CTCTICHU MHTCIpalluu



5.2 Pa3znenbl AUCUMIITIMHBI M MEKTUCUMIITIMHAPHBIE CBSA3M ¢ 00ecrieYuBaeMbIMH

(mocaeayOmMMMHU) TUCHUIIJIMHAMU

MaTepUasoB U CTPYKTYp

Ne | HaumenoBanwue obecrie- | Ne No pa3ienoB v TeM TaHHOM TUCIUTUIMHBI, HEOOXOIUMBIX
1/ | YMBaeMbIX (TOCTEAYIO- | JJIA U3y4eHHUS 00eCIIeUMBAEMBIX (ITOCIICTYIOTNX )
VX ) JACHUTUTHH JUCITUTUIAH
BITMCHIBAIOTCS Pa3pabOTIYMKOM)
1. | Marepuansl 1 2 3 4 |5 6
ANEKTPOHHOU TEXHHUKH
2. | Merons! uccnenoBanus | 1 2 3 4 5 6

5.3. Pa3zesibl 1 TeMbI JUCHMIJIMH (MOYJ1€eii) U BUIABI 3aHATHI

No

/a

HaumenoBaunue
pasjena

HaunmenoBanue TeMbl

Bunnl 3agsatuil B 4acax

Jlexir.

I13

CPC,
KCP

Bcero

1 Knaccuduxanus
TEXHOJIOTHYECKUX
npoueccoB MO

IIpOU3BOACTBA.

1.1 Knaccudukaiiys 1 XapakTepHCTHKA
OCHOBHBIX TEXHOJOTHYECKHX
TIPOIIECCOB MPOU3BOICTBA U3IETUI
MHUKPOAIEKTPOHUKH. OCOOCHHOCTH
MHUKpPO- ¥ HAHODJICKTPOHHOM
TEXHOJIOTHU. TEeHIEHIIMA U OCHOBHEIE
0COOEHHOCTH Pa3BUTHS COBPEMEHHON
TexHoaorun MO. bazoBrie
TEXHOJIOrMYecKHe mpoueccsl MO

14,1

16

2.
TexHonoruueckue
IIPOLIECCHI
(dbopmupoBaHust
TOHKOIUIEHOYHBIX
MIOKPBITUI

2.1 O61re NOHATUS O TIEHOYHBIX
MTOKPHITUSX, UX KIACCUPHUKAIS U
XapaKTepUCTHKA. MeTO b TOTYICHHUS
TTIII.

2.2 OU3UKO-XUMHYCCKUE OCHOBBI,
TEXHOJIOTHSI U O0JIACTH IPUMEHEHUS
MIPOIIECCOB TEPMHUICCKOTO OKHACICHUS
MOJyTPOBOTHUKOB. [IpakTrueckue
METO/JIbI MTOJTY4CHHUS 3alUTHBIX,
CBEPXTOJICTHIX U MOA3aTBOPHBIX
JTUDIIEKTPUKOB DU3ZUKO-XUMUIECKHE
OCHOBBI, TEXHOJIOTHS U 00J1aCTH
MPUMEHEHHS TIPOIECCOB aHOHOTO U
HOHHO-TUTA3MEHHOTO OKUCJICHUSI.
TexHoa0rus MONYy4YeHUs TYHHEJIbHO-
TOHKHX OKHCHBIX TUICHOK.
DUBHKO-XUMHUECKUE OCHOBBI U
TEXHOJIOTHS AMTUTAKCHAJILHOTO
HapanuBaHUs MOHOKPHCTAILTHIECKUX
1eHOK. MoJieKyIsipHas 3IUTaKCHsL.

141

16

3.
Texnomornueckue
TIPOIIECCHI

3.1 Ou3HKO-XUMHYECKHUE OCHOBEI U
TEXHOJIOTHA TPOLECCOB 00BEMHOT0 U
TTOBECPXHOCTHOI'O JICTUPOBAHU A
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JICTUPOBAHUA
MOJIYIPOBOAHUKO
B.

MOJIYNPOBOIHUKOB. du3nka u
Maremaruka quddysun.
Juddy3roHHBIE HCTOYHUKH ¥ METO/IBI
nipoBeaeHus D y3HOHHBIX
nporneccoB. OHO- U IBYXCTaJHIHbIC

rporieccel qudGy3uu.

4
TexHonornyeckne
IIPOLIECCHI
(dbopMupoBaHUs
Tonosioruu M9
CTPYKTYD
METOJaMHU
JIOKaIbHON
MHKPOOOPaOOTKH.

4. OCHOBHBIE MTOHATHS U ONIPEEIICHUS,
KJaccu(UKaIys METO0B JIOKAJIbHOU
MUKpooOpadoTku. dotonurorpadus,
AJIEKTPOHOIHUTOTpadus,
noHoJuTOrpadus 1
peHTreHonuTorpadus.
DU3NKO-XUMHIECKHE OCHOBBI
(hOTOXMMHIYECKIX METOIOB 0OPaOOTKH.
@DOTOPE3UCTHI U UX CBOKCTBA.
TexHoOrMYecKast cxema nporecca
¢doromurorpadun. Haznauenue,
(bu3nIecKas CyIIHOCTh U TEXHOJIOTHS
OCHOBHBIX 3TalloB IIpoliecca
¢doronuTorpadum.

TpadaperHsie 1 Ty4eBbIC METOIBI
JIOKJILHOH MUKPOOOPabOTKH:
MMPOCKIIMOHHAA U KOHTAaKTHasd
orrtuaeckast pororaurorpadus,
9JICKTPOHOIHUTOrpadHs.

28,2

32

4.
TexHoJIOrHYecKue
HPOLECCHI
TOTyYeHHS
MEKCOCINHECHHH B
MD npubopax.

5.1 DAeKTpOnpPOBOAHOCTh METAIIIOB,
BpeMsl peflakcaluu, Y paBHEHUE
Bonpmana. DneKTponpoBOJHOCTD
COOCTBEHHBIX U IPUMECHBIX
MOJIYIPOBOIHUKOB, TEMIIEpATypHas
3aBUCUMOCTh. MeXaHU3MBbI paccesiHUs
HOcUTeNeH 3apsa.

5.2 Knaccudukaiuss MeTo10B
TOJIy4YEHHUs MEKCOEUHEHUN B
TexHoJoruu MO, UX XapaKTepUCTHKA U
00J1aCTH MPUMEHCHHS.

JuckpeTHble METOABI OTYYEHUS
MeKcoequHEeHHnH. TexHomorus
MIPOLIECCOB TEPMOKOMIIPECCUOHHOM,
YJIBTPa3BYKOBOM U 3JIEKTPOKOHTAKTHOM
MHKpPOCBapKH.

HHTerpanbHble METOBI MOTYyYESHUS
MEXKCOeAUHEHUN. PU3NUECKHUE OCHOBBI
Y TEXHOJIOTHUS Tpolecca
MeTalmn3anuu. TexXHOoJIorus
MOJTyY€HHUsI MHOTOCIIOMHBIX CTPYKTYP
METaJIJI-TUDJICKTPHK. .

21

24

6.
TexHOIOrHYECKUE
CXEMBI
npousBojcTBa MO

CTPYKTYD..

6.1 IIpakTHdeckas pa3paboTka
tonojoruu 3inementoB UMC c
MUKPOHHBIMH U CYOMHKPOHHBIMU
pa3mepamu. PazpaboTka KOMILIEKTa
(oTOIabIOHOB JUIS 331aHHOM
TOTIOJIOTUH aKTUBHBIX MM MACCHBHBIX
komrnoHeHnToB UMC.

Pa3paboTka TEXHOIOTHYECKHUX CXeM
NIPOU3BOJICTBA IIPOCTEUIINX MUKPO- U
HAHORJIEKTPOHHBIX CTPYKTYP C
Pa3IMIHBIMHI METOAAMH M30JISIHH.
Br16op mocienoBaTensHOCTH
TEXHOJIOTHUECKUX MPOLIECCOB U
TEXHOJIOTHYECKUX PEKUMOB
MTOJTYYCHHST METAJUTNICCKHX,

141

16
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NOJIYIPOBOAHUKOBBIX U
JAUDBJICKTPUICCKUX CJIOCB

Bcero: 36 36 72
6. [lepeyeHb ceMUHAPCKHUX, MPAKTHYECKHUX 3aHATHI U J1a00PATOPHBIX padoT
No No paznena u Tembl HaumenoBanue Tpynoemkocts | OneHouynbsie | Dopmup
/i JUCLIUTUTUHBI CEMHHAapOB, (dachr) CpeacTBa yeMbI€
(Moyist) MPaKTHYECKUX U KOMIIETE
71a00paTOPHBIX HIIAN
pabor
1 2 3 4 5 6
1. | Temal Pemenue u pa3dop |4 Kontponsnas | [IK1
Pasnen 1.1 3a71a4 110 TEME. pabora.
2. | Tema?2 Pemenue u pazbop | 4 Kontponbnas | [1K4
Paznmensr 2.1-2.2 3a/1a4 1o TeMe. pabora.
3. | Tema3 Pemenue u pa3dop | 2 Kontponsnas | [1K4
Pa3nen 3.1 3a71a4 10 TEME. pabora.
4. | Tema 4 Pemenue u pa3dop | 8 Kontponbnas | [IK5
Paznensr 4.1-4.3 3a11a4 1o TeMe. paborta.
5. | Tema$5 Pemenue u pa3z6op | 6 Kontponbnas | ITK5
Paznensr 5.1-5.3 3a/7a4 [0 TEME. pabora.
6. | Tema6 Pemenue u pa3bop |4 Konrponsnas | [1K1
Pa3pnensr 6.1-6.2 3a7a4 0 TEME. paborTa.

7. llpuMepHasi TeMaTHKA 3aJaHUil VISl CAMOCTOSATEILHOI padoThl (pedepar)

1.

no

Knaccugukanus npoueccoB MHUKPO- U HAHOTEXHOJOTMH N0  (DPU3HKO-XUMHYECKOM
CYIIHOCTH: MEXaHUYECKUI, TEPMUUECKHUI, XUMUYECKU, KOPIIYCKYJIIPHO-TIOJIEBOM; BUILY
npoliecca: HaHeceHHe, yAaJeHue, MOJU(PHUIIMPOBAaHUE; XapaKTepy MPOTEKaHUs POLIECCOB:
TOTAJIBHBIM, JIOKAJTbHBIM, CENEKTHUBHBIN, HW30MpATENbHBINA, AHWU30TPOMHBINA; CIIOCOO0Y
aKTUBAlUU: TEILIO0, U3JIyYCHHE, I10JIE.

CHCTEMHBIN MOAX0/ K YIIPABJICHUIO KAYECTBOM.

Bunel TepMu4eckoro ¥ - KOPIYCKYJISIPHO-TyYEBOTO BO3JAEHCTBUI: PE3UCTUBHBIM,
JYYUCTBIN U UHIYKIIMOHHBIN HarpeB, 3JIEKTPOHHBIE U JIa3epHbIE MMyYKH, [1a3Ma U HOHHbIE
IyYKH.

HHTerpupoBaHHble  TEXHOJOTHYECKHE  KJIACTEpHbIE  KOMIUIEKCHI:  MHUHH(DAOPUKH,

HAHOTEXHOJOTMYECKHE KOMIUIEKCHI HAa OCHOBE TYHHEIBHO-IIOJEBOIO MacCOIllepeHoca U
MonupunrpoBanus. Buasl TepMUYECKOT0 W KOPIMYCKYJISPHO-IY4YEBOIO BO3JCHCTBHIL:



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

12

PE3UCTUBHBIN, JIYYUCTHIM W MHAYKIIMOHHBIA HArpeB, AJIEKTPOHHbBIE U JIa3€pHbIC MYYKH,
r1a3Ma ¥ HOHHBIC TTyUKH.

Karanutnueckue cBoMCTBa IMOBEPXHOCTHU U aTOMHO-CHUJIOBOC BOSI[CI;'ICTBI/IG.

CamodopmupoBanue: HHTErpanust (UIUKO-XMMUYECKHX IPOIECCOB HA OCHOBE
TOMOXMMHUYECKOHN CEJIEKTUBHOCTH IIOBEPXHOCTH, CTPYKTYPHO-TOIIOJIOTMYECKHUE OIIEpalluu
Ha OCHOBE aHU30TPONHHU, MACKH AU PepeHIINATBHOTO IHCTBUSA, TPUHIIMIT MAaTPHUIIBI.
YucTtele noMemieHus: Kiaccu(UKalus IMPOU3BOACTBEHHBIX IOMELICHUH 110 YHUCTOTE
BO3AYIIHOM Cpe/ibl 1 MUKPOKJIMMATY, HICTOUHUKH 3arps3HEHUH, CIoCOObI 00eCTIeYeHUs U
MOJEPKAHUS YACTOTBHI.

@U3NKO-TEXHOJIOTUYECKUE M SKOHOMHYECKHE OrPAaHWYEHHUsS MHUHUATIOPU3ALUU U
MUHTETpaLH.

Bakyym: rmyOuHa Bakyyma,. CpeliCTBa OTKAQYKH U METO/IbI KOHTPOJIS.

COopka MHKpPORJIEKTPOHHBIX YCTPOMCTB: MOHTaX KpPUCTAJUIOB, TEPMOKOMIIPECCHUS,
yIABTPa3BYKOBasi MHUKPOCBapKa, TaiiKa BBIBOJOB; 00OpYyIOBaHHME UISI MHKPOCOOPKH;
0ecIIpOBOJIOYHBIN MOHTAX.

O6opynoBaHre M METOJbl HAHECEHUS BELLECTBA B BaKyyMe€ M3 MOJIEKYJISIPHBIX ITY4KOB:
BaKyyM-TEPMHUYECKOE€ M DJIEKTPOHHO-y4EBOE HCIApPEHUE, MOJIEKYJISAPHO-IydYeBast
AIUTAKCUS.

OO6opynoBaHue U METOJbl MOHHO-TIJIA3MEHHOI'O0 OCAXAEHUS: KaTOAHOE, MarHeTPOHHOE,
PEaKTUBHOE pacHblICHUS; HOHHO- U IUIa3MOXUMHUYECKOE OCaXICHHUE.

Knaccugukanus 6a30BbIX MeTONOB JuTOrpaguu: (oTo- , PEHTI€HO-, INIEKTPOHO- U
HMOHOIHATOTpaAUSL.

OGopynoBanue M METOJbl  OCAKIEGHHUA M3  Ta30BOM  (as3pl:  IMOJydyeHHE
MNOJIMKPUCTAIIIMYECKOIO M aMOpP(HOT0 TUAPOTEHU3UPOBAHHOIO KPEMHMS, OKCHAA U
HUTPpHU/A KPEMHMsSI;, MHUPOJUTUYECKOE OCAaXJIEHUE METAJUIOB; ra3odasHas SHUTaKCHA
KpeMHUs1, OMHAPHBIX U MHOTOKOMIIOHEHTHBIX COEAMHEHUH.

JIurorpaduueckuii HUKII: PE3UCThI U CIIOCOObI UX HAaHECEHHUs, IO3UTUBHBIE, HETaTHUBHbIE,
KUJAKUE M CyXM€ PE3UCThl; METOJbl IOBBIIICHUS aJre3uH, I1JIa3MOCTONKOCTH;
IUTaHApU3aLus, IPEIPKCIO3UIIMOHHAs 00padoTKa, MPOSBICHHUE U CYILKA.

O6opynoBaHHe W METO/ABl OCAXJEHUS W3 KUAKOM (as3bl: kuakodazHas >MHUTAKCHS,
AIIEKTPOXUMHUYECKOE OCAKIEHUE CIIOEB.

®dotomabionsl. Anmaparypa ¥ CHOCOOBI  COBMEIICHHS U DKCIIOHUPOBAHUSI.
[TpocTpaHCTBEHHOE pa3pelIeHNUE.

OBOJIOLUS TPOLIECCOB SKCIIOHUPOBAHUSA: BBICOKOI((EKTUBHBIE HMCTOYHUKU J1aIbHETO
yabpTpaduoeTa, ontTudeckas Jutorpadus ¢ pa3oBbIM CIBUTOM.

OOopynoBaHue ¥ METOABI  OKHCJICHHS B Ta30BOM M JKUIKUX  Cpelax:
BBICOKOTEMIIEPATYPHOE TEPMUYECKOE CYXO€ U BIIAXKHOE OKUCIIEHHE, DIIEKTPOXUMUUYECKOE
OKHCJICHHUE.

Huddy3us npumeceit: pacnpenenenue npumeceil npu auddysuu, cCTaguu 3aroHKA U
pa3roHKU MpuMmeceil, 000pyaoBaHHEe U METOAbl AUPPY3UU U3 Ta3000pa3HbIX, KUJIKUX U
TBEPABIX HCTOUHUKOB.

HonHasi uMIUIaHTalus: paclpeneieHre npuMeceid, o0opyIoBaHHE U METOAbl HOHHOM
MMIUTAHTALUH.

8. YueOHO-MeTOAMYeCKOe M MH(pOPMALMOHHOE 00ecnevyeHne TUCHMIIMHBI (MOAYJIs1):

a) OCHOBHas JIUTEparypa

N =

Edumos U.E., Kossips U.5. OcHoBbl Mukposnexktponuku. U3n-o «Jlanby, 2008
KoBanenko A.A. OCHOBBI MUKPO3JIEKTpOHHUKH, 2010r.

JILA. Konenos. TexHonmorus 1 KOHCTPYKIIMM MUKPOCXEM, MUKPOIIPOLIECCOPOB U
Mukpocoopok. M.: U3n-Bo «Texunocdepar, 2009 r.
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0) AONOJIHUTENbHAS IUTEpaTypa

4. Jlx.M.Maptunec- dyaprt, P.Jlbx.Maptun- Ilanma, @. Arymino- Pyena. Hanorexnonoruun
JUIS MUKpO- 1 ontodsiekTpoHukH. [lep ¢ anri. Texunocdepa, 2009,368 c.

5. JL.®ocrep. HanorexHonoruu, Hayka, ”HHOBAIlMU U BO3MOXHOCTH. M., TexHocdepa,
c.348, 2008r.

6. Hanorexnomoruun. Hanomarepuansl. Hanocucremuas TexuHuka. MUpoBbIe JOCTHIKEHHS.
COopHuK 1o peaakiuen 1.1.4H., mpodeccopa I1.I1.MansiieBa. Mocksa:
Texnocdepa,2008. — 432c.

7. B.W.I'ankun, B.E.IleneBun. [IpompinieHHas 2JIGKTPOHUKA M MUKPOSJIEKTPOHUKA.
Vuebnoe mocodue, M. ;Briciias mikoia, 2006 . — 350c.

8. TaBpumiok A.A., 3yopunkuii C.M., [letpoB A.JI.. ®u3uKa METaUIOB U CILIABOB.
Yyebnoe mocobue. Mpkyrck-2009, 93c.

B) lIHTEpHET UCTOUHUKMU:

Hay4Hble TyOIMKalnuy B pedepaTUBHBIX KypHaIaX MO aKTyaJbHbIM IpobiaeMaM (pU3UKU
MarHUTHBIX SIBJIEHUI U MarHUTHBIM MaTe€prallaM 3JIEKTPOHUKU DJIEKTPOHHbIE BEPCUU
XKypHasoB: “@usuka TBepaoro Tena”, “XKypnan rexuuueckoi puszuku”, “IluceMa B xypHai
TeXHUUYeCKO# (pusnkn”, “dusnka u TexHUKa noiaynpooanukos” http://journals.ioffe.ru.
www.nhanonewsnet.ru — Caiit o HaHOTeXHOJIOTHAX B Poccun.

www.nanodigest.ru — MHTepeHeT )KypHall 0 HAHOTEXHOJIOTUIX

www.nano-info.ru - Caift o COBpeMEHHBIX JTOCTIKEHHUSAX B 00JIACTH MUKPO- U HAaHOTEXHOJIOTHH
www.hanometer.ru — CaiiT HaHOTEXHOJIOTHYECKOI'0 COOOIECTBA YUEHBIX,

CTYACHTOB U JIF0003HATENbHbIX YUTATEICH

WWW.nano-portal.ru - TTopras mocBsiiieH pa3BUTHIO HAHOTEXHOJIOTHIA

r) 6a3bl JTaHHBIX, TOUCKOBO-CIIPABOYHBIC 1 HH()OPMAIIMOHHBIE CHCTEMBI:

1. Kauuradonn - OubnmoTeka oniaiH yreHus. Www.knigafund.ru

2. OBC "UznarensctBo Jlans" http://e.lanbook.com/

9. MaTepuajbHO-TeXHHYECKOE 00ecneyeHne TUCIHIJIHHBI (MOLYJIs1):
KoMnbroTepHsle pe3eHTanuy, nporpaMmma Juisi TECTUPOBAHMUSL.
10. O6pa3oBaTe/ibHbIE TEXHOJIOTHH:

Ne
n/n

Buabl yueOHoii padoTsl OO0pa3zoBaTe/ibHbIE TEXHOJIOTHHU

1. | Jlexuus BBoanas nekuusi, nHGopManus JeKIus, JIEKINs ¢
2JIEMEHTaMU IUCKYCCUH, UHTEPAKTUBHAS JIEKIUS
(Jtlekumst [uanor), HGOpMaIMOHHAs JIEKIUS C
3JIEMEHTaMu 00paTHOM CBsI3HU, HH(OPMAIIMOHHAS JIEKIHS
C 3JIEMEHTaMHM MTPOOJIEMHBIX CUTYallUH.

3. ITpakTndeckoe 3aHsATHE 3aHATHE — pElICHNE 3a1a4.

11. Ouenounsie cpeacrsa (0OC):

11.1. Texymuit KOHTPOJIb OCYILIECTBISETCS B YCTHOW U MUCbMEHHON (hopMe P BHITOTHEHUH
CTYAICHTaMH Y4eOHbIX 3aJJaHUi - pEILICHUH 33J1a4u M BBITIOJHEHUU KOHTPOJIBHBIX paboT Ha
MIPOTSHKEHUH BCETO Kypca.

11.2. PyOexHbIi KOHTPOJIb MPOBOJUTCS MEKIAY MOIYJISIMA — TECTUPOBAHUE.


http://journals.ioffe.ru/
http://www.nanonewsnet.ru/
http://www.nanodigest.ru/
http://www.nano-info.ru/
http://www.nanometer.ru/
http://www.nano-portal.ru/
http://www.knigafund.ru/
http://e.lanbook.com/
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11.3. TIpomMexxyTOYHBII KOHTPOJIH — IMMOATOTOBKA pedepaTa Mo TeMe U3 CIUCKA 3aJaHuH IS
CaMOCTOSITENIbHON PaOOTHI.
11.4. ITOroBbIi1 KOHTPOJIb — K3aMEH.

[Tporpamma cocraBieHa B cCOOTBeTCTBHH ¢ DeiepalibHBIM rOCYAapCTBEHHBIM 00pa30BaTEIIbHBIM
cTanaapToM 1o npodruto moarotoBku 11.04.04 DnekTpoHUKA U HAHOAICKTPOHHKA.

«3mepenne u MmoauduKalys CBOICTB HAHOMATEPUAIOB U HAHOCTPYKTYP»

/~f7 il

Pa3pabGorunk:

JIOLEHT [lerpos A.JL..
[Tporpamma paccMoTpeHa Ha 3aceannu Kadeapsl 00Imei 1 SKCIepUMEHTATBHON (PHU3HKH
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