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1. Henu u 3a7a4u AUCHUIIMHBI (MOTYJI51):
Heab AMCHUNIMHBI:
JucuunimHa npeaycMoTpeHa Y4eOHbBIM IIAHOM C 1EeNbl0 (JOPMUPOBAHUS Y CTYICHTOB
3HAHUH 0 PU3UKO-XMMUYECKUX OCHOBAX 0a30BBIX TEXHOJIOTHYECKUX MPOIIECCOB,
MPUMEHSIEMBIX MIPH MPOU3BOJICTBE MUKPOIIEKTPOHHBIX TIPUOOPOB ¢ MUKPOHHBIMU U
CyOMUKpPOHHBIMHU pa3MepaMu aKTUBHBIX oOJacTel u pabouux CI0eB, a TaKkKe 3HAaHUM 00
OCHOBax MPOEKTUPOBAHUS TEXHOJIOTUYECKUX LIUKIIOB MPOU3BOACTBA MPOCTEHIIINX
MUKPOIJIEKTPOHHBIX CTPYKTYP.
3apaum IUCHUIIMHBI:
OcHoBHOM 3a7jauell AUCIUILIIMHBI SBIISETCS MPUBUTHE HABBIKOB CAMOCTOSATEIHHON
pa3paboTKU TEXHOJIOTUU U3TOTOBJICHHSI PA3TUYHBIX MUKPOIJIEKTPOHHBIX CTPYKTYD,
M3YYCHHE TIpoliecca pa3paboTKH ICKU30B MIabI0HOB s hoTonuTorpaduu, pa3padoTKu
MOCJIEI0BATEIHFHOCTH TEXHOJIOTHYECKUX ONEPAIUi U3TOTOBJICHHSI MEKPOAJICKTPOHHON
CTPYKTYpBI, BKJIIOUask METO]Ibl U30JISIIHH. PA3BUTUE Y CTYACHTOB OOIIUX MPEICTaBICHHMA

0 q)HSH‘leCKI/IX OCHOBax TCXHOJIOTHUH ITPOHU3BOACTBA I/ISIIGJ'II/Iﬁ QJICKTPOHHUKH

2. Mecto aAucuumiunsl B cTpykrype OINOIL:
Jucturnnuna “ IIporeccbl MUKPO- U HAHOTEXHOJIOTUHN ~ SBIISETCS TACIUILTUHON

po¢eCCUOHAIIBHOTO IMKJIa U OTHOCUTCS K OCHOBHOM uactu. Koy yuebHoro mukia b1.
Jucuunnuna “ IIpouecchl MUKpPO- U HAHOTEXHOJIOTUN “ ONMPAETCSl HA MATEMAaTHYECKYIO
JUCHUIIMHY “Maremarndeckuil aHanus”, “ @u3nyeckas XMMHUsI MaTepUaioB’.
OcBoeHMe OUCHUILIMHBI HE00XO0IMMO ISl OCBOEHMSI KypcoB ~ [IprMeHeHre MaTeprasoB
Y KOMITOHEHTOB JUIsI CO3/IaHUsI DJIEKTPOHHBIX YCTPOUCTB ~ (KO AUCIIUTUIMHBI
b1.B./IB.5.1), “ CoBpeMeHHbIe HaNlpaBlIeHHs pa3BUTHsI (PU3UUECKOTO
MatepuanoBeneHus” (koa aucuumiuHel b1.6.4), “OcHOBBI MPOEKTUPOBAHUS

AJIEKTPOHHOW KOMITOHEHTHOM 0a3br” (kon muctuiuinael b3.B.O/J1.3).

3. Komnerenuuu (1eckpunTopbl KoMnereHumii), gopmMupyembie B npouecce u3y4eHus
AMCHUIIIHHBI (Kypeb cemecTp9):

WNHupeke n [Tpu3Haky nposBIEHUS KOMIIETEHLIUN/
HaumenoBanue JecKkpunTopa (0B) B COOTBETCTBHU C YPOBHEM (DOPMUPOBAHUS B
KOMIIETEHIINHT IIPOLIECCE OCBOEHHUS TUCHUTIIINHBI

(B COOTBETCTBHH C
dI'OC BO (BIIO)




I1K-4
CIIOCOOHOCTBIO K
OpTraHHU3aIuu |
POBEICHUIO
9KCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUH C
IPUMECHEHHUEM
COBPEMEHHBIX
CPEJICTB U METOJ/IOB

3namo:

-OCHOBHBIC CBEJICHHS O KJIAaCCU(UKAIMKA HAaHOPA3MEPHBIX CTPYKTYP, MX
0COOEHHOCTSIX

-MEXaHU3MBI TIEPEHOCA AIEKTPOHOB B HAHOPA3MEPHBIX CTPYKTYypax;

- TEXHOJIOTHH, TO3BOJSIONINE (OPMUPOBATH MPHOOPHBIE CTPYKTYPHI
HAHOZJICKTPOHUKH W WX HCIOJb30BaHUE TPU KOHCTPYHPOBAHHH
3JIECMEHTOB 3JICKTPOHHON TEXHUKHU;

Ymemn:

- OLIGHUBATH MPEACTbl MPUMEHUMOCTH KIIACCUYECKOTO MOAXO0/Aa, POIb U
BXHOCTh KBAHTOBBIX 3(P(PEKTOB MPH OMUCAHUU (PHU3UUIESCKHUX TPOIIECCOB
B HAHOPA3MEPHBIX pa0OUYUX FJIEMEHTAX JICKTPOHHBIX YCTPOUCTB;
-OLICHUBATh (PU3NYCCKUE MMapaMeTpbl HaHOPA3MEPHBIX (IPOBOJIUMOCTD,

nedeKToo0pa3oBaHue) 1o

dynKmm,

OKCIICPUMCHTAJIbHBIM JAHHBIM;

TCPMOANHAMHNYCCKUC

Braaoemo:

-MCTOAAMH KBAHTOBO-MCXAaHUYCCKOI'O OIIMCaHHA HpOCTGﬁHIPIX
KBAHTOBBIX CHCTCM, BXOIAINMUX B COCTAB HAHOPA3MCPHBLIX 3JICMCHTOB

QJIEKTPOHUKH, CIIOCO0AMU  pacyeToB (U3WYECKHX XapaKTEPUCTUK
HAaHOPA3MEPHBIX T€TEPOCTPYKTYP.
IIK-1 3HATB- OCHOBHBIC CBOMCTBA MOJIYIIPOBOJIHUKOBBIX,
TOTOBHOCTBIO TUDJIEKTPUIECKUX U MPOBOSIINX MaTepUAIOB; (PU3WUECKHE U (PUUKO -
dbopmynupoBath XUMUYECKHE  OCHOBBI  TEXHOJOTMH  MaTEpHAIOB  MHKpPO- |
LeJIM ¥ 3a7a49u HaHOAJICKTPOHUKHU; MUMETh TMPEJCTaBIeHNE 00 OCOOCHHOCTSIX OOBEKTOB
HAyYHBIX MHUKPO- U HAHOAJIEKTPOHHUKHU.

HCCJICIOBAaHUM B
COOTBETCTBUU C
TEHICHIUAMUI U
MEPCIIEKTHBAMH
HAYYHBIX
HCCJICIOBAaHUM B
COOTBETCTBUU C
TEHIECHIUAMHI U
MEePCIeKTUBAMHU
pa3BHUTHS
AIIEKTPOHUKH U
HAHOYJICKTPOHUKH, a
TaKKe CMEKHBIX
oOrnacteil HayKu 1
TEXHUKHU,
CIIOCOOHOCTEIO
000CHOBAaHHO
BbIOMpATH
TEOPETUYECKHE U
OKCIIEPUMEHTAIbHBIC

YMerb: TOpPUMEHATH METOAbl H3MEPEHHUS AIEKTPOPUINYECKUX
MapaMeTpoB; OLEHUBATh NMPEAEbl MPUMEHUMOCTH KBa3HWKJIACCHYECKOIO
MOJIX0Aa, POJIb MU BaXHOCTb KBAaHTOBBIX 3(PQEKTOB NpHU OMHUCAHUH
(u3MYECKUX MPOILIECCOB B 3JIEMEHTaX MHUKpPO- W HAHOAJIEKTPOHHUKU;B
X0Jle MUKPOMHHHMATIOPU3AIMK TOCTEeIHUX; oOecrneynBarh aJeKBaTHBIN
BBHIOOD M TEXHOJIOTMYECKYIO pealM3alii0 MPOIECCOB JIs CO3/aHusd
puOOPOB U YCTPOUCTB MUKPO- U HAHODJIEKTPOHUKH;

Bnagers: MeronamMum 00paOOTKM UM OLEHKH MOTPEIIHOCTH
U3MEPEHUN  HIEeKTPOPU3NYECKUX IMapaMeTpPOB  MHUKPOIEKTPOHHBIX
3JIEMCHTOB, METOdJaMU KBaHTOBO - MEXaHHUYECKOI'O OIMKMCaHUA

HpOCTCfIH.IPIX KBAaHTOBBIX CUCTEM, BXOJAIIUX B COCTAB 3JICMCHTOB MUKPO-
U HAHOJJICKTPOHHUKH;, METOAAMHU ISKCICPUMCHTAJIBHBIX I/ICCJ'IeJIOBaHI/Iﬁ
mapaMeTpOB U XapPaAKTCPUCTUK H3,[[CHHﬁ MHKPO- U HAHO3JICKTPOHHUKHU




METOJIbI U CPEJICTBA

peleHus

c(OpMYIHPOBAHHBIX

3aj1a4

ITK-5 3HaTh- OCHOBHBIE CBOMCTBA IIOJIyIIPOBOTHUKOBBIX,
CHOCOOHOCTBIO TURJIEKTPUYECKUX U MPOBOASIIUX MaTepHalIoB; (pu3ndeckue u Gpusmko -
JIeJ1aTh Hay4yHOo- XUMHYECKHE  OCHOBBI ~ TEXHOJOTMHM  MAaTEpUaloB  MHUKpPO- H
000CHOBaHHbIE HAHOIEKTPOHUKHU; UMETh HPEICTaBICHHE 00 OCOOEHHOCTSIX OOBEKTOB
BBIBO/JIbI 110 MUKPO- U HAHO3JIEKTPOHHUKHU.

pe3yiabTar YMeTb: NOpPUMEHATb METOJbl M3MEPEHMs 3JIEKTPOPU3HMUECKUX
TEOPETUYECKUX U [1apaMeTPoOB; OLEHUBATh INPEAEIbl IPUMEHUMOCTH KBa3UKJIACCHYECKOIO
9KCHEPUMEHTAJIbHBIX | IOJX0AA, POJIb U BaXHOCTb KBAaHTOBBIX 3(PQEKTOB NpHU ONHUCAHUU
UCCIIEI0BaHUH, (U3NYECKUX TPOIECCOB B 3JIEMEHTaX MHKpPO- M HaHO3JIEKTPOHUKH;B

TFOTOBUTH HAYYHBIC
nyOIuKauu u
3as1BKM Ha
M300peTeHUS

X0Jle MUKPOMUHHUATIOPU3ALMU TOCIEIHUX; OOECHeurBaTh aJeKBaTHBIM
BBIOOp M TEXHOJOTHMYECKYI0 DPEATH3alMI0 MPOIECCOB IS CO3JaHUS
pruOOPOB U YCTPONUCTB MUKPO- U HAHOAJIEKTPOHUKH;

Baaners: Meromamm 00pa0OTKM ¥ OIEHKH IOTPEIIHOCTH
U3MEPEHUN  HIEKTPOPU3UYECKUX  I1apaMeTPOB  MHKPOAJIEKTPOHHBIX
3JIEMCHTOB, METOJaMU KBaHTOBO - MEXaHHUYECCKOI'O OIMKMCaHUusA

HpOCTGfII.HPIX KBAHTOBBIX CUCTCM, BXOAAIIUX B COCTAB 3JICMCHTOB MHUKPO-
W HAHOSJICKTPOHHKH, MCTOAAMHU ISKCICPUMCHTAJIBHBIX I/ICCJICIIOBaHI/II\/JI
IIapaMETpPOB U XaPAKTCPHUCTUK I/ISI[eJ'II/Iﬁ MHUKPO- U HAHOJJICKTPOHUKHU

4. O0beM AUCUMILIMHBI (MOYJIs1) M BH/AbI Y4eOHOI padoThl (pa3aensiercs mo popmam

00y4yeHus )

Bup y4eOHoii padoTbl Bcero

4acoB

AyauTopHbIe 3aHATHSA (BCero) 72
B Tom uuce: -
Jlexuun 32
[TpakTrueckue 3anstus (I113) 32
Kontpomas camocTosTenbHOM paboThl 5
CamocrosiTesibHas padoTa (Bcero) 44
B Tom umce: -
Pedepar (npu Hamuuum) 36
Jlpyeue 6uovl camocmosamenvHou pabonul
Koumponwvnasa paboma 8
Bun npoMexyTouHOI arTecTaluu (3a4eT, 3K3aMeH ) 3auer
OO0mast TpyA0€MKOCTh Yachl 216




5. Coneprxxanue TMCUUILTHHBI (MOTYJIAA).
5.1. Coaep:xanue pa3iesoB M TeM JUCHUIIMHBI (MOayJis). Bee pa3aesibl M TeMbl
HYMepYIOTCSl.

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

Knaccupukanus ¥  XapakTepUCTHKA OCHOBHBIX TEXHOJOTHYECKHUX  IPOIIECCOB
MIPOM3BOJICTBA U3JICIHI MUKPOAICKTPOHUKH. OCOOCHHOCTH MUKPO- M HAHOAJICKTPOHHON
TEXHOJIOTHHU.

TeHnaeHu 1 OCHOBHBIE 0COOEHHOCTH Pa3BUTHUS COBPEMEHHOM TexHojoruu MD. bazoBbie

TEXHOJIOTHYECKHUE Tporecchl MD.

Tema 2. TexHoJI0rn4ecKue nNpoiecchl GOpMHUPOBAHNS TOHKOILIEHOYHBIX MOKPLITHIL (6

4acoB).

OO01ue MOHATHS O TUICHOYHBIX MOKPBITHAX, X KJAaCCU(UKALIUS 1 XapaKTEPUCTHKA.
Meroas! nonmyyenus TIIIIL.

DU3UKO-XMMUYECKHE OCHOBBI, TEXHOJIOTUS M 00JaCTH MPUMEHEHUSI METO/I0B BAKYyMHO-
TEPMHUUYECKOT0 UCIIAPEHUs1, HOHHO-IJIA3MEHHOT'0 PAaCIbLIIEHUS U TEPMOXUMHUYECKOIO
ocaxxaenust TIIII. IlpakTuueckue cnocoOs! GOpMUPOBAHUSI TOHKUX U CBEPXTOHKHUX
NOKpPBITUI. PUZUKO-XUMHUYECKHE OCHOBBI, TEXHOJIOTHS M 00JIaCTH IPUMEHEHHS
IIPOLIECCOB TEPMUYECKOTIO OKHUCIICHHUS ITOIYIIPOBOAHUKOB. IIpakTudyeckrue MeToasl
MIOJIYYEHUS 3aLUTHBIX, CBEPXTOJICTHIX U MTOA3aTBOPHBIX AUDIEKTPUKOB PU3HUKO-
XUMHUYECKHE OCHOBBI, TEXHOJIOTHUS M 00JIaCTH PUMEHEHHS MPOLIECCOB aHOIHOTO U
MOHHO-TJIA3MEHHOTO OKUCIIEHMS. TEeXHOIOrus NOJIy4eHNs] TYHHEIIbHO-TOHKAX OKHUCHBIX

IJICHOK.

DU3NKO-XUMHUYECKHE OCHOBEI U TEXHOJIOTHS SIUTAKCHAIBHOTO HapalluBaHUA

MOHOKPHUCTAINIMYCCKUX IIJICHOK. MOJ’IGKyanHaH OIIUTAKCHA.

Tema 3. TexHoJornueckne Mpouecchbl JeripoBaHus MOJYVIPOBOIHUKOB (4 qaca).

DU3NKO-XUMHUYECKHE OCHOBEI U TEXHOJIOTHS IponeccoB 00BEMHOTO U IMOBCPXHOCTHOT'O

JIETUPOBAHMUSI MOTYIPOBOAHUKOB. Du3nka u matemaruka nuddysuu. Auddy3rnonnsie



UCTOYHUKU U METOJIbI ITpoBeaeHus Mu(p(y3nOHHBIX nporeccoB. OnHO- 1

JBYXCTaJANIHBIE TIpoTiecChl Tu(Py3nm.

MGTOI[BI JICTUPOBaHUA HOHHOM HMHHaHTaHHeﬁ. PacnpeneneHHe HUMINUIAHTUPOBAHHBIX
HOHOB. HpeI/IMYI_HeCTBa N HEJOCTAaTKHU UMINIaHTalluU. OOmactu IIPUMCHCHUA METOdA.

TexHonorust GopMUpOBaHHS CBEPXTOHKUX U CJIA00JIETHPOBAHHBIX CIIOEB.

[TpakTuyeckue MeToabl 1 Gy3HOHHOTO JISTHPOBAHUS M MOHHOM MMIUIAHTALIUH.
CpaBHMTENbHBIN aHAJIN3 METOA0B. MeTO/Ibl JIOKAIBHOTO JerupoBanus. Obnactu

IMPUMCHCHHA MCTOJI0B ,Z[I/I(i)(bYSI/IOHHOFO JICTUPOBAHUA U HOHHOM UMILJIaHTAlluH..

Tema 4. TexHoJioruueckue MpoOLECChI (l)ODMI/IDOBaHI/IH TomoJaoruu_MM3D CcTpPYKTVYP

METOAAMH JOKAJILHOH MUKPOOOPA0OTKH. (8 4acos).

OcHoguble nOHAMUA U ONpeodeleHus, Klaccugukayus memooos JIOKANbHOU
Mukpooopabomku. Domoaumozpadus, NeKMPOHOIUMOSPADUS, UOHOIUMOSPADUAL U

PEHM2EeHONUMO2PAPUSL.

DU3NKO-XUMHYECKHIE OCHOBEI (I)OTOXI/IMI/I‘IGCKI/IX MCTOAOB O6pa6OTKI/I. cDOTOIZ)CI%I/ICTI:'I u

HUX CBOMCTBA.

Texnonormueckass cxema mporecca Qotomurorpapun.  Hasnauenwe, ¢usmyeckas
CYIIHOCTh U TEXHOJIOTHsI OCHOBHBIX 3TAIoB mpouecca Gotonmurorpaduu.
Tpadapernsle U JydeBbIE METOIBI JOKAIBHOW MHUKPOOOpPaOOTKM: MPOEKIMOHHAs |

KOHTAKTHas ONTHYECKast POTOIUTOrpadus, JIeKTPOHOIUTOTrpadus

Tema 5. TexHoJornueckue npouecchl NOJVIEHUS MeKcoeauHeHnuii B MD

npudopax. (4 4yacos).

Knaccugukanus MeToqoB NOJY4YEHHsS MEXKCOEIUHEHUH B TexHoioruun MO, wux
XapaKTepUCTHKA U 00JIaCTH MPUMEHEHUS.

JluckpeTrHble  METOABI  IOJYYEHUS  MEKCOCAUHEHUH. TexXHOJIOrWs  IpoLEecCOB
TEPMOKOMITPECCUOHHOM, YIBTPa3ByKOBOU U DJIEKTPOKOHTAKTHOM MUKPOCBAPKH.
WHrerpasbHble  METOABI IONYYEHUS MeKcoeAuHeHUuN. @Ou3nuecKue OCHOBBI U
TEXHOJIOTHS IIPOLEeCcCa METAJUITM3alN. TEeXHOJIOTHS MOJTyYE€HNsI MHOTOCIIOMHBIX CTPYKTYP

MCTAJI-AUBJICKTPUK



Tema 6. Texnosaorus uzoasimuu dJjeMeHToB UMC (4 yacos).

MeTob1 H30ISIUH PH-TIEPEXOA0M, AUIICKTPUUECKask U30JISIIHS U KOMOMHUPOBaHHbBIE
MeTo 161 u30JsuH 3emeHToB UMC. 3D- u IIT-TeXH0I0run, uX 0COOEHHOCTH,
IIPEUMYIIECTBA, HEAOCTATKU U 00s1acTH npuMeHeHus. TexHomnorus nonydenust KHC-
ctpyktyp ¥ IIMTHK-Texuonorus n3osiuu. OcoOeHHOCTH U 001aCTH MPUMECHEHHS
nuanekTpuaeckux Meto10B u3ossiuu. LOCOS u PLANOX —texHOI0ruu N301S11uu
2JIEMEHTOB MHUKpocxeM. TexHnomnorus meneBor uzossiauu — | RENCH-TexHomoTHS.

HpeI/IMYH_IeCTBa, HCOOCTATKHU U o0ractu IMPUMCHCHUA MCTOOOB.

Tema 7. Texnoaoruuyeckue cxembl npou3soacrsa M cTrpykryp (4 4acoB).

[IpakTuueckas pa3padoTka Tonosoruu 3aeMmeHToB UMC ¢ MUKpOHHBIMU U
CyOMHKpPOHHBIMH pa3zmepamu. PazpaboTka komIuiekTa GoTomadIoHOB Ui 3aJaHHOM

TOIIOJIOTMHM aKTHBHBIX MJIM NTACCUBHBIX KoMITOHeHTOB IMC.

Pa3paboTka TEXHOJIOTMYECKUX CXEM IPOU3BOJICTBA IPOCTEUIINX MUKPO- U
HAHOBJIEKTPOHHBIX CTPYKTYP C Pa3IMuHbIMH METOAAMHU U30JS1H. BeiOop
IIOCJIEIOBATEIbHOCTH TEXHOJIOTUYECKHUX IIPOLIECCOB U TEXHOJIOTMYECKUX PEKUMOB

MMOJIYYCHHUA MCTAJNIMYCCKUX, ITOJTYIPOBOJAHUKOBLIX U JUIJICKTPUICCKUX CIIOCB.

Pa3pa60TI<a TEXHOJIOTHHU ITOJTYYCHHUA CUIIBHO U CJ'Ia6OJ'IeFI/Ip0BaHHLIX, a TAK)XKC TOHKHX H

CBCPXTOHKHUX IMOJYIIPOBOAHHUKOBBIX CJIOCB.

Pacuer mapameTpoB pacrpeesieHus JISTUPYIOIIECH MPUMECH B aKTUBHBIX 00JIacTsIX

MMOJIYITPOBOJAHUKOBBIX CTPYKTYP.

CamocrosTenbHas pa3paboTKa TOMOJIOIUH, KOMIUIEKTA 1a0JIOHOB M TEXHOJIOTUU
M3TOTOBJICHUS 33/IaHHBIX MUKPO3JIEKTPOHHBIX CTPYKTYp. Hanucanue u odpopmienue
KypcoBoil paboTel Ha OBM ¢ ncnonp30BaHnEM COBPEMEHHBIX TEKCTOBBIX U I'pauUecKuX

pEaaKTOpPOB.

Tema 8. 3akaounTeanLHasg Jeknud. (2 yaca).

CoBpeMeHHbIe TeHIEHIIUN Pa3BUTHSI MUKPOAJIEKTPOHHOH TexHoaoruu. CrnocoObl

YBCIIUUCHUA 6BICTpO)IeﬁCTBHﬂ N CTCIICHU MHTCIrpaliliu



5.2 Pa3zaenbl AUCHMILIMHBI M MEKTUCHMILIMHAPHBIE CBA3M ¢ 00ecrieYuBaeMbIMHU

(mocJienyomumMM) TN CHUTLIHHAMU

Ne HaunmenoBanue ob6ecrie- | Ne Ne pazyennoB u TeM JTaHHOW JUCIUTUIMHBI, HEOOXOAMMBIX
/T | YUBaeMBIX (MOCIEAYIO- | JUIS U3YYCHHS 00CCTIEYNBAEMBIX (TIOCIICTYFOIINX ) TUCITUTLIAH
WX ) TUCITUATIINH (BIIUCHIBAIOTCS pa3pabOTYHKOM)
1. | Marepuaisr 1 2 3 4 |5 6
3JIEKTPOHHOW TEXHUKHU
2. | Meronas! uccienoBauust | 1 2 3 4 5 6

MaTEepUajIoB U CTPYKTYP

5.3. Pa3esibl 1 TeMbI JUCHMIJIMH (MOYJ1€eii) U BUABI 3aHATHI

Ne | HaumenoBanmne HammMmeHnoBaHnme TeMBI Bwunel 3angTwii B yacax
/11 pasieia Jlek. 113 CPC, Bcero
KCP
1. 1 Knaccuduranus | 1.1 Knaccudukariust 1 XxapakTeprCTHKA
rextonormucckux | OCHOBHBIX TEXHONOTHYECKHX }
MPOIIECCOB MPOU3BOJICTRA U3ACTHN
npoueccoB MD MHUKpPO3JIeKTpOHUKH. OCOOCHHOCTH
MUKpPO- U HAHOJIEKTPOHHOU 4 14,1 16
MPOU3BOJICTBA.
TEXHOJIOTHH. TCHICHIIU U OCHOBHBIC
0COOEHHOCTH Pa3BUTHS COBPEMEHHOU
TexHosoruu MD. bazossie
TEXHOJIOTHUECKHE npouecchl MD
2. 2. 2.1 O6wipe HOHATHS O TICHOYHBIX
TexHONOrHYeCKHE | [OKPHITHSX, X KITACCHDUKALMS 1
HIPOTECCEHI XapakTepucTUKa. MeTo/ bl I0JIy4eHUs
(hopmupoBanus TIIII.
TOHKOIUICHOYHBIX | 2 2 DU3MKO-XUMHAYECKHE OCHOBEI,
TIOKPBITHH TEXHOJIOTHS U 00JIACTH MIPUMEHECHHUS
MIPOIIECCOB TEPMUIECKOTO OKHCICHUS
MONYTIPOBOTHUKOB. [IpakTdeckue
METOJIBI IOTYYSHUS 3alTUTHBIX,
CBEPXTOJICTHIX W TIOA3aTBOPHBIX
JTUDICKTPUKOB PUIUKO-XMMUYCCKHE 4 14,1 16
OCHOBBI, TEXHOJIOTHS U 00JIaCTH
MPUMEHEHHS TPOIIECCOB aHOHOTO U
HOHHO-TUIA3MEHHOTO OKHCJICHUS.
TeXHOIOTHS MOIYICHUS TYHHEIBHO-
TOHKHX OKHUCHBIX IICHOK.
OU3UKO-XUMUIECKUE OCHOBHI U
TEXHOJIOTHUS SMUTAKCHAIBHOTO
HapalUBaHUs MOHOKPHCTALTHICCKUX
TUIeHOK. MOJIeKyJIsIpHas STTUTAKCHS.
3 3. 3.1 ®Ou3NKO-XMMUYECKHE OCHOBEI H
TexHONOTHYECKHE | TEXHOJOTHS MPOIECCOB 0OBEMHOTO U
MPOIIECCHI MMOBEPXHOCTHOT'O JISTHPOBAHUS 2 7 8
JICTUPOBAHUS MOJIYTTPOBOIHUKOB, DH3KKa U
MOJIYTIPOBOJTHUKO | MaTeMaTuka auddysum.
B. Jnddy3noHHBIE HCTOYHUKN M METOJIBI
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nposeneHust 1 y3HOHHBIX
npoueccoB. OTHO- U IByXCTaAuiHbIC

nporecchl auhdy3uu.

4
TexHOMOTHMYCCKIE
TIPOTIECCHI
(opmupoBaHus
Tonojorux M2
CTPYKTYp
METOaMHU
JIOKaJIbHOM
MHKpPOOOPaOOTKH.

4. OCHOBHBIC TIOHATHS U OTIPEICIICHUS,
KIIaccu(UKauns METOAOB JOKaJIbHOM
MHUKpooOpaboTku. @oTomurorpadus,
aNIeKTpOHOIUTOTpadus,
noHonuTorpadus u
PeHTreHoUTOrpadus.
DU3NKO-XMMHYECKHE OCHOBBI
(hOTOXMMHUUECKHX METO/I0B 00pPabOTKH.
DOTOPE3UCTHL U UX CBOUCTBA.
TexHomornyeckas cxema nporecca
tdotommrorpadun. Haznauenne,
(u3HUecKas CyIIHOCTb M TEXHOJIOTHS
OCHOBHBIX 3TaIloB Ipoliecca
(hotomuTorpadpum.

TpadapeTHble 1 TydeBBIe METOBI
JIOKJILHOH MUKPOOOpabOoTKH:
MMPOCKIIMOHHAA U KOHTAKTHas
ontuyeckas GpotonuTorpadusi,
AIIEKTPOHOIUTOrpadus.

28,2

32

4,
TexHonoruueckue
MPOLIECCHI
MOTy4CHHS
MEKCOCTMHEHUH B
MD npubopax.

5.1 DeKTponpoOBOHOCTh METAJIIIOB,
BpeMs pellakcaluy, Y paBHCHUE
Bonbimana. DaeKTponpoBOAHOCTh
COOCTBEHHBIX H IPUMECHBIX
MOJIyIPOBOJIHUKOB, TEMIIEpaTypHast
3aBUCUMOCTb. MeXaHU3MBbl pacCcestHUs
HOCHUTENEH 3apsia.

5.2 Knaccugukaryst METOZ0B
MOJIy4EHUsI MEKCOCAUHEHUN B
TEeXHOJOrUH MD, UX XapaKTepUCTUKa U
001acTH IPUMEHEHHS.

JIuckpeTHbIE METOBI TIOTYUEHUS
MexcoequHeHui. TexHomorus
MPOIIECCOB TEPMOKOMIIPECCUOHHO,
YIbTPa3BYKOBOH U 3JIEKTPOKOHTAKTHON
MHUKPOCBapKH.

WHTerpanbHble METOABI OTYyUEHUS
MeXCOeAUHEHUH. PU3NYECKUE OCHOBBI
U TEXHOJIOTHS IIpoLecca
Meramsanuu. TexHomorus
MOJIy4EHHUSI MHOTOCIIOMHBIX CTPYKTYP
MeETaJUI-IUIIEKTPHK..

21

24

6.
TexHomoruueckue
CXEMBI
npousBojcTBa MO

CTPYKTYD..

6.1 IIpakTnyeckas pa3paboTka
Tomonoruu dnementos UMC ¢
MHUKPOHHBIMH U CYOMHUKPOHHBIMU
pasmepamu. Pa3paboTka KOMITIEKTa
(hoTOMIAOTIOHOB IS 33 JaHHOW
TOIIOJIOTMY aKTUBHBIX MJIM ITACCUBHBIX
koMnoHeHToB UIMC.

Pa3paboTka TeXHOJIOTHYECKUX CXEM
MIPOU3BOJICTBA MPOCTEUIIIMX MUKPO-
HAHORJICKTPOHHBIX CTPYKTYP C
Pa3IMIHBIMHA METOAAMH H30JISIHH.
Br16op nocnenoBaTenbHOCTH
TEXHOJIOTHYECKUX MPOIIECCOB U
TEXHOJIOTHYECKUX PEKHUMOB
MOJIyYCHUS METATHYCCKHUX,
TOJYIIPOBOTHIUKOBEIX 1
JTUDIICKTPUIECKUX CIIOCB

141

16
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Bcero: 36 36 72
6. [lepeyeHb ceMHUHAPCKUX, IPAKTHYECKHX 3aHATHI U J1a00pPaTOPHBIX padoT
No No paznena u Tembl HaumenoBanue Tpynoemkocts | Ouenounsie | Dopmup
n/n JUCLUTIIINHBI CEMUHApOB, (vacer) cpencrsa yeMblIe
(Moyist) MPaAKTHYECKUX U KOMIIETE
71a00paTOPHBIX HIIHH
pabor
1 2 3 4 5 6
1. | Temal Pemenue u pa3dop |4 Kontponsnas | [IK1
Pazmen 1.1 3a71a4 110 TEME. pabora.
2. | Tema?2 Pemenue u paz6op | 4 Kontponbnas | [1K4
Paznmensr 2.1-2.2 3a/1a4 10 TeMe. pabora.
3. | Tema3 Pemenue u pa3zbop | 2 Konrponbnas | [1K4
Pazmen 3.1 3a71a4 10 TEME. pabora.
4. | Tema 4 Pemenue u pa3dop | 8 KonTponsnas | [IKS
Paznensr 4.1-4.3 3a11a4 1o TeMe. pabora.
5. | Tema 5 Pemenue u pa3z6op | 6 Kontponpnas | ITK5
Paznmensr 5.1-5.3 3a/1a4 1o TeMe. pabora.
6. | Tema 6 Pemenue u pa3bop | 4 Kontponsnas | [1K1
Pasznensr 6.1-6.2 3a/7a4 [0 TEME. pabora.

7. llpuMepHasi TeMaTHKA 3aJaHUil 1/l CAMOCTOSATEILHOI padoThl (pedepar)

1.

N

Knaccugukanus npoueccoB MHUKPO- U HAHOTEXHOJOTMH TO (DU3HKO-XUMHUYECKOM
CYIIHOCTH: MEXaHUYECKUI, TEPMUUECKHUI, XUMUYECKUI, KOPITYCKYJISIPHO-TIOJIEBOM; BUILY
npolecca: HaHECeHHe, YAaJeHHe, MOAM(DULUPOBaHHE;, XapakTepy MpPOTEKaHHS
MPOIIECCOB: TOTAJIbHBIN, JIOKAIBHBIM, CEIIEKTUBHBIN, W30MpaTeIbHbIN, aHU30TPOITHBIN;
croco0y aKTUBAIMK: TEIUI0, U3Iy4YeHue, MoJie.

CucTeMHBIH OAX0/1 K YIIPABICHUIO KAYECTBOM.

Bunbl TepMHUYECKOr0 U KOPIYCKYJISIPHO-IIy4€BOI'O BO3JECUCTBUI: PE3UCTUBHBIN,
JYyYUCTBIN W WHIAYKUMOHHBIM HarpeB, JJEKTPOHHBIE W JIA3€pHBIE IyYKH, IUIa3Ma M
VOHHBIC ITYYKH.

HHTerpupoBaHHble  TEXHOJOTHYECKHE  KJIACTEpHbIE  KOMIUIEKCHI:  MHUHH(DAOpUKH,
HAaHOTEXHOJIOTUYECKHE KOMIUIEKCHI Ha OCHOBE TYHHEIBHO-IIOJIEBOIO MAacCOIEpEHOca U
MonupunrpoBanus. Buasl TepMUYECKOr0 U KOPIMYCKYJSPHO-IY4YE€BOIO BO3JCHCTBHIL:
PE3UCTUBHBIN, JTYYUCTBIM U MHAYKLIHMOHHBIA HAarpeB, JJIEKTPOHHBIEC U JIA3€PHBIE ITy4YKH,
IJ1a3Ma U NOHHBIE ITYYKH.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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KaTtanutnueckue cBOMCTBA MOBEPXHOCTH U ATOMHO-CUJIOBOE BO3/ICHCTBUE.

CamodopmupoBanue: HHTErpanust (U3UKO-XMMUYECKHX IPOIECCOB HA OCHOBE
TOMOXUMHUYECKOHN CEJIEKTUBHOCTH IIOBEPXHOCTH, CTPYKTYPHO-TOIIOJIOTMYECKHUE OIIEpalluu
Ha OCHOBE aHU30TPONHHU, MACKU AU PepeHIINATBHOTO NEHCTBUSA, TPUHIIUIT MAaTPHUIIBI.
YucTtele noMemieHus: Kiaccu(uKanus MPOU3BOJICTBEHHBIX IOMELIEHUH IO YHUCTOTE
BO3AYIIHOM Cpe/ibl 1 MUKPOKJIMMATY, HICTOUHUKH 3arps3HEHUH, CIocOObI 00eCcTIeYeHUs U
MOJEPKAHUS YACTOTBHI.

@®U3NKO-TEXHOJIOTUYECKUE M SKOHOMHYECKHE OIPAaHWYEHUsS MHUHUATIOPU3ALUU U
WHTETpaLH.

Bakyym: rmyOuHa BakyyMma,. CpeICTBa OTKAQUYKHU U METOJIbI KOHTPOJIS.

COopka MHKpPORJIEKTPOHHBIX YCTPOMCTB: MOHTaX KpPUCTAJUIOB, TEPMOKOMIIPECCHUS,
yIABTPa3BYKOBasi MUKPOCBapKa, Taiika BBIBOAOB; OOOpYAOBaHHE s MUKPOCOODPKH;
0ecIIpOBOJIOYHBIN MOHTAX.

O6opynoBaHre M METOJbl HAHECEHUS BEILECTBA B BaKyyMe€ U3 MOJIEKYJISPHBIX ITyYKOB:
BaKyyM-TEPMHUYECKOE€ M DJIEKTPOHHO-Iy4EBOEC HCIAPEHHUE, MOJIEKYJIAPHO-Iy4YeBast
AIUTAKCUS.

OO6opynoBaHre U METOJbl MOHHO-TIJIA3MEHHOI'0 OCAXAEHUS: KaTOAHOE, MarHeTPOHHOE,
PEaKTUBHOE pacHblICHHS; HOHHO- U IUIa3MOXUMHUYECKOE OCaXICHHUE.

Knaccugukanus 6a30BbIX MeTONOB JuTOrpaguu: (oTo- , PEHTI€HO-, INEKTPOHO- U
HMOHOIHATOTpAUSL.

OGopynoBaHue M METOJbl  OCAKIEHHUA M3  Ta30BOM  (as3pl:  IMOJydyeHHE
MNOJIMKPUCTAIIIMYECKOTO M aMOpP(HOT0 TUAPOT€HU3UPOBAHHOIO KPEMHMSI, OKCHAA U
HUTPpHU/A KPEMHHs; IHPOJUTHUYECKOE OCAXKAECHUE METAJUIOB; Tra3odasHas SHUTAKCH
KpeMHUs1, OMHAPHBIX U MHOTOKOMIIOHEHTHBIX COEAMHEHUH.

Jlutorpaduueckuii HUKII: PE3UCThI U CIIOCOOBI UX HAaHECEHUs, IO3UTUBHBIE, HEraTUBHbIE,
KUJAKUE M CyXM€ PE3UCThl; METOJbl TOBBIIIEHUS aJre3uH, I1JIa3MOCTONKOCTH;
IUTaHApU3aLus, IPEeIIKCIO3ULIMOHHAs 00pabOTKa, TPOSBICHNUE U CYIIKA.

O6opynoBaHHEe W METO/ABl OCAXJIEHUS M3 KUAKOM (as3bl: kujakodazHas >MUTAKCHS,
JNEKTPOXUMHUYECKOE OCAXKIECHUE CIIOEB.

®dotomabionbl. Anmaparypa ¥ CHOCOOBI  COBMEIICHHS U DKCIIOHHPOBAHUSI.
ITpocTpaHCTBEHHOE pa3pelIeHNUE.

OBOJIOLUS TPOLIECCOB SKCIIOHUPOBAHUS: BBICOKOI(P(PEKTUBHBIE HUCTOYHUKHU JIATbHETO
yabpTpaduoeTa, onTudeckas Jutorpadus ¢ pa3oBbIM CIBUTOM.

OOopynoBaHue ¥  METOABl  OKHCJICHHUS B Ta30BOM W OKHJIKHUX  Cpeaax:
BBICOKOTEMIIEPATYPHOE TEPMUYECKOE CYXO€ U BIIAXKHOE OKUCIIEHUE, DIEKTPOXUMUUYECKOE
OKHCJICHHUE.

Huddysus npumeceit: pacnpenenenue npumeceil nmpu auddysuu, cCTaguu 3aroHKd U
pa3roHKu npuMmeceil, 00opyaoBaHue U MeToJbl TUPy3Un U3 ra3000pa3HbIX, KUAKUX U
TBEPABIX HCTOUYHUKOB.

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

8. YueOHO-MeTOIMUYeCKOe U HH(POPMANIMOHHOE o0ecniedeHne TUCIHIIHHBI (MOAYJIs1):

a) OCHOBHas JJUTEparypa

N =

Edumos U.E., Kossips U.5. OcHoBbl Mukpoanexktponuku. U3a-so «Jlanby, 2008
KoBastenko A.A. OCHOBBI MUKPOAJIEKTPOHUKH, 2010r.

JILA. Konenos. TexHomorus 1 KOHCTPYKIIMM MUKPOCXEM, MUKPOIIPOLIECCOPOB U
Mukpocoopok. M.: U3n-Bo «Texunocdepar, 2009 r.

0) JONOJIHUTENbHAS IUTepaTypa
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4. JIx.M.Maptunec- lyapt, P.Jlbx.Maptun- [lanma, ®@. Arymio- Pyena. Hanorexnonoruu
JUI MUKPO- U ontoasiekTponuku. [lep ¢ anrin. Texnocgepa, 2009,368 c.

5. JI.®ocrep. HanorexHosnoruu, Hayka, ”HHOBAIMHU B Bo3MoXkHOCTH. M., TexHnocdepa,
c.348, 2008r.

6. Hanotexnonoruu. Hanomarepuansl. HanocuctemHuas Texuuka. MUpoBbIe JOCTHKEHHUS.
COopHUK 1o pefakiuei 1.1.H., mpodeccopa [1.I1.Manbsuesa. Mocksa:
Texnochepa,2008. — 432c.

7. B.W.I'ankun, B.E.IleneBun. [IpoMblliuieHHas 3JIEKTPOHUKA U MUKPOSJIEKTPOHUKA.
VYuebHoe mocodue, M. ;Briciias mikoia, 2006 r. — 350c.

8. TaBpumok A.A., 3yopuukwuii C.M., IlerpoB A.JI.. ®u3nka METaJIOB U CIUIABOB.
Yyebnoe mocodbue. Upkyrck-2009, 93c.

B) MIHTEpHET UCTOYHUKMU:

Hay4HbIe MyOIuKanuy B peepaTUBHBIX KypHAIaX MO aKTyaJIbHBIM pobieMaM (QHU3UKU
MarHUTHBIX SIBJICHUH U MarHUTHBIM MaTepUanaM 3JIEKTPOHUKHU DJIEKTPOHHbIE BEPCUU
XKypHaioB: “@usnka TBepaoro tena”’, “Kypnan rexauueckoit puzuku’, “Tlucema B KypHa
TeXHUUYeCKO# (pusnkn”, “Dusnka 1 TexHUKa noiaynpooanukos” http://journals.ioffe.ru.
www.nhanonewsnet.ru — Caiit o HaHOTeXHOJIOTHAX B Poccun.

www.nanodigest.ru — MHTepeHeT )ypHall 0 HAHOTEXHOJIOTUIX

www.nano-info.ru - Caift o0 COBpeMEHHBIX TOCTIKEHHUSAX B 00JIACTH MUKPO- U HAaHOTEXHOJIOTHH
www.nanometer.ru — CaiiT HaHOTEXHOJIOTHYECKOTO COOOIIECTBA YICHBIX,

CTYACHTOB U JII0003HATENbHbIX YUTATEICH

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

F) 0a3sl JaHHbIX, IIOUCKOBO-CIIPABOYHLIC U I/IH(1)OpMaI_II/IOHHLIC CHUCTCMBI:

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

2. 9BC "U3zmarensctBo Jlans" http://e.lanbook.com/

9. MaTepuajbHO-TeXHHYECKOE 00ecneyeHne TUCIHIIHHBI (MOYJIs1):
KoMnbroTepHsbie pe3eHTalnu, nporpaMmma JJisi TECTUPOBAHMUSL.

10. O0pa3oBaTeibHbIE TEXHOJIOTHH:

Ne

u/n Buabl yueOHol padoThl O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. | Jlexuus BBoanas nexuus, nHGopMaus JeKIus, JTeKIus ¢
DIIEMEHTAaMU TUCKYCCUHU, HHTEPAKTUBHAS JICKITUS
(J1exuus tuasor), nHGOpMalMOHHAs JIEKIUS C
DIIEMEHTaMHU 00paTHOH CBSI3M, WH(GOPMAIIMOHHAS JICKIINS
C JIEeMEHTaMM ITPOOJIEMHBIX CUTYaIUH.

3. [IpakTuueckoe 3aHaTue 3aHsTHE — pelIeHNE 3a]1a4.

11. Ouenounsbie cpeacrsa (OC):

11.1. Texymuit KOHTPOJIb OCYILIECTBISETCS B YCTHOW U MUCbMEHHOMN (hopMe NP BHITOTHEHUH
CTYAICHTaMH Y4eOHbIX 3aJJaHUi - PEILICHUH 33J1a4u M BBITIOJIHEHUU KOHTPOJIBHBIX paboT Ha
MPOTSHKEHUH BCETO Kypca.

11.2. PyOexHbIi KOHTPOJIb MPOBOJUTCS MEKIAY MOJYJISIMA — TECTUPOBAHUE.

11.3. ITpoMexyTOUHBIN KOHTPOJIb — MOATOTOBKA pedepara Mo TeMe U3 CIHMCKa 3aJaHul JUIs
CaMOCTOSITENIbHOU PaOOTHI.

11.4. ITOroBBIi1 KOHTPOJIb — K3aMEH.


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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[Tporpamma cocTaBiieHa B cCOOTBETCTBHUU ¢ DerepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTEeIbHBIM
crangaptToM 1o npoduto moaroroBku 11.04.04 DnekTpoHUKA U HAHOAJICKTPOHHUKA.

((3JICKTpOHI/IKa 1 HAHOSJICKTPOHUKA»
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Hacmosiwas npoepamma, fie Mosicem Goims 60CHPOU3Ee0eHa HU 6 KaKou gopme He3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadbomyuxa npoepammol.



