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1. Hesn u 3a0a4M 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.
3agauyu AMCHMILIMHBI:
OcHOBHOU 3aa4eli JUCIUILTUHBI SBIISICTCS TIPUBUTHE HABBIKOB CAMOCTOSTEIIHHON
pa3paboTKH TEXHOJIOTUU U3TOTOBJICHHSI PA3TUYHBIX MUKPOIJIEKTPOHHBIX CTPYKTYD,
M3Y4EHHE Mpolecca pa3padoTKH ICKU30B MIabI0HOB id poTomuTorpaduu, paspaboTKu
MOCIICI0BATEIFHOCTH TEXHOJIOTHYECKUX ONEPAIUi U3TOTOBJICHHS MHUKPOAJICKTPOHHOMN
CTPYKTYPBI, BKJIFOUAsT METOIbI U30JISIIIAHA. PA3BUTHE Y CTYJACHTOB OOIIUX MPEICTaBICHHIMA

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

2. Mecto aucuumiunasl B cTpykrype OINOIL:
Jucuumunza “ [Ipouieccbl MUKpO- U HAHOTEXHOJIOTUH ~ ABJIAETCSA AUCLUIIITMHON

po¢eCCUOHAIIBHOTO IIUKJIa U OTHOCUTCS K OCHOBHOM yacTu. Koy yuebnoro nukia b1.
Hucuunmna “ [Iponecchl MUKPO- K HAHOTEXHOJIOTHH * OMUPAETCs HA MAaTEMATHYECKYIO
JucHMIuIHy “Matemarnueckuil aHanus”, ©“ @u3ndeckas XuMusl MaTepUaoB’.
OcBoeHne TUCIUIUITMHBI HE00X0AUMO Ul OCBOCHMS KypcoB ~ [IpuMeHeHne maTepranos
Y KOMIIOHEHTOB JIJISl CO3/IaHUs AJIEKTPOHHBIX YCTPOMCTB ”, “ COBpeMEHHbIE HAIIPaBICHUS
pa3BuTHs pusnUecKoro MmarepuanoBeneHus”’, “OCHOBBI IPOEKTUPOBAHUS SJIEKTPOHHOM

KOMIIOHEHTHOU 0a3bl”.

3. Komnerenuuu (1ecKpunTopbl KoMneTeHuuii), popmupyembie B mpoiecce u3ydeHus
AMcHUIINHBI (Kypc 3 cemectp 6):

HNunexc n [Tpu3Haku MPOSBICHUS KOMITETEHIIUN/
HanmeHnoBanue JeCKpUnTopa (0B) B COOTBETCTBUU C YPOBHEM (POPMUPOBAHMUS B
KOMIIETEHIINH IIPOLIECCE OCBOEHUS IUCLUIUINHBI
(B COOTBETCTBHH C
dI'OC BO (BIIO))
[1K-4 3namo:

CIIOCOOHOCTBIO K
OpTaHHU3aIHU H

MIPOBEACHUIO 0COOEHHOCTSIX
IKCIIEPUMEHTAITBHBIX

-OCHOBHBIE€ CBEJICHHS O KJIAaCCH(PMKALMU HAaHOPa3MEPHBIX CTPYKTYp, MX




HUCCIIENOBAHUHN C
MIPUMEHEHUEM
COBPEMEHHBIX
CPE/ICTB U METOJIOB

-MEXAHU3MBbI IIEPEHOCA MIEKTPOHOB B HAHOPA3MEPHBIX CTPYKTYPAX;
- TEXHOJIOTUH, IO03BOJIIOIIME (HOPMUPOBATH MPUOOPHBIE CTPYKTYPHI
HAQHOZJICKTPOHUKM W HMX HCIOJb30BaHUE IPpU KOHCTPYHPOBAHWUU
3JIEMEHTOB JIEKTPOHHON TEXHHUKU;

Ymemo:

- OLIEHUBATH IPEAEIbl IPUMEHUMOCTH KJIACCUYECKOIO MOAXO0AA, POJb U
BaXHOCTh KBAHTOBBIX 3((PEKTOB IPU ONUCAHUHU (PU3MUYECKHX MPOLIECCOB
B HAaHOPA3MEPHBIX PabOUUX AIIEMEHTAX JIEKTPOHHBIX YCTPOUCTB;
-OIICHUBATh (PM3MUECKUE MapaMeTphl HAHOPAa3MEPHBIX (IIPOBOIUMOCTH,
TEPMOAMHAMUUYECKHE

nehekTooOopa3oBaHue) o

byHKIUY,
AKCIICPUMCHTAIbHBIM JJaHHBIM;
Bnaoemeo:

-METOJlaMH KBAHTOBO-MEXAaHUYECKOTO OIMUCAHUS MPOCTEHUIINX
KBAaHTOBBIX CHCTEM, BXOJSIIMX B COCTaB HAHOPA3MEPHBIX JJIEMEHTOB
ANEKTPOHUKH, CHOCOO0AMHM pacyeToB  (PU3UYECKUX XapaKTEPHUCTUK
HaHOPA3MEPHBIX T€TEPOCTPYKTYP.

[K-1

TOTOBHOCTBIO
bopmynupoBaTh
MU ¥ 3a]1a91
HAYYHBIX
HCCIIEIOBAHUH B
COOTBETCTBHUHU C
TEHICHIMSIMUA U
NEPCIICKTHBAMHU
HaYYIHBIX
HCCIIEIOBAHUH B
COOTBETCTBUH C
TEHICHIUSIMUA U
NEPCIICKTHBAMH
pa3BUTHS
SIIEKTPOHUKH U
HAHODJICKTPOHUKH, a
TaK)Ke CMEKHBIX
oOnacTeil HayKu U
TEXHHUKH,
CHOCOOHOCTBIO
000CHOBAaHHO
BBIOMPATH
TEOPETUICCKHE U
OKCIICPUMCHTAJIbHBIC
METOJBI M CPEJICTBA
pelicHus
chopMyTUpOBaHHBIX
3a1a4

3HaTh- OCHOBHBIE CBOICTBa MOJIYITPOBOTHUKOBBIX,
AUSJICKTPUYCCKUX WU TPOBOAAIINX MATCPUAIIOB, (bI/IBI/ILICCKI/Ie u (i)I/I?;I/IKO -
XUMHYECKHE  OCHOBBI ~ TEXHOJIOTMHM  MaTepuaioB  MHUKPO- H
HaHOAJICKTPOHUKHU; MUMETh TPEJCTaBIeHHE 00 OCOOCHHOCTSIX OOBEKTOB
MHUKPO- U HAHOIJIEKTPOHHUKHU.

YMerb: TOpPUMEHATH METOAbl H3MEPEHHUS AIEKTPOPUINYECKUX
MapaMeTpoB; OIEHUBATh MPEAENbl MPUMEHUMOCTH KBa3MKJIACCHYECKOTO
MO/IX0/1a, POJb M BAXHOCTh KBAHTOBBIX 3()PEKTOB NpU ONUCAHUU
(U3MYECKUX TPOIECCOB B JIIEMEHTaX MHKPO- W HAHOAJIEKTPOHUKH;B
X0[1€ MUKPOMUHHATIOPU3AOHUU ITOCICIHUX, oOecrieunBaTh a}IeKBaTHBIﬁ
BBHIOOD U TEXHOJIOTMYECKYIO pealM3allfio TMPOIECCOB IS CO3AaHMUS
prUOOPOB U YCTPONCTB MUKPO- U HAHOAJIEKTPOHUKH;

Baaners: Metogamu 00paOOTKM M OIEHKM HOTPEIIHOCTH
U3MEpEHUN  ANEeKTPOPU3NYECKUX TMapaMeTpOB  MHUKPOAJIEKTPOHHBIX
JJIEMEHTOB; METOJaMHM KBAaHTOBO - MEXAHUYECKOIO  OMNMCAHMSA

MPOCTEUIIINX KBAHTOBBIX CHCTEM, BXOJSIIMUX B COCTaB AJIEMEHTOB MUKPO-
W HAHOXJICKTPOHUKHU; METONAMU OSKCIEPUMEHTAJIbHBIX HCCIEAOBaHUMI
MapaMeTPOB U XaPAKTEPUCTHUK U3AEIUI MUKPO- U HAHODJIEKTPOHUKH




I1K-5
CIIOCOOHOCTHIO
JienaTh Hay4yHo-
000CHOBaHHBIC
BBIBOJBI 10
pe3ynbTaT
TEOPETHYCCKUX U
IKCIIEPUMEHTATBHBIX
HCCJICTOBaHUM,
TOTOBUTH HAYYHBIE
nmyoIuKaIuy u
3asBKH Ha
HU300pEeTCHUS

3HaTh- OCHOBHBIE CBOICTBa IIOJIyTIPOBOTHUKOBBIX,
TMRICKTPUUECKUX U MPOBOISIINX MaTepHalioB; ¢puzndeckue u Gpusmko -
XMMHMYECKHE  OCHOBBI  TEXHOJOTMM  MAaTepUaloOB  MHKPO- H
HAHOAJIEKTPOHUKHU; MMETh NpEJCTaBICHHE 00 0COOEHHOCTSIX OOBEKTOB
MHUKPO- U HAaHOIJIEKTPOHUKH.

YMeTb: TOPUMEHATH METOJBI M3MEPEHHS 3JIEKTPOPU3MUECKUX
[IapaMeTpoB; OLEHUBATh INPEAEIbl MPUMEHUMOCTH KBa3HUKJIACCUYECKOIO
MOJXOAa, POJIb W BAXHOCTh KBAaHTOBBIX 3(P(EKTOB NpHU OMHCAHUH
(GU3MYEeCKUX IPOLECCOB B 3JIEMEHTaX MHKpPO- M HaHO3JIEKTPOHUKHU;B
X0JIe MUKPOMHHHATIOPU3AIMK TOCIEIHUX; 00ECIeynBaTh aJeKBaTHBIN
BBIOOp M TEXHOJOIMUYECKYI0 pEalIM3alMdI0 IPOLIECCOB I CO3IaHUA
puOOPOB U YCTPOWCTB MUKPO- U HAHODJIEKTPOHHKH;

Baapers: Metogamu 0OpaOOTKM M OLIGHKM IOIPEIIHOCTH
U3MEpPEHUN  ANEKTPOPU3NYECKUX  NapaMeTpPOB  MHKPOAIEKTPOHHBIX
JJIEMEHTOB;, METOJAAMM  KBAaHTOBO -  MEXaHHMYECKOrO0  OIHMCAHMS

MPOCTEUIINX KBAHTOBBIX CUCTEM, BXOJSIIKX B COCTAB AJIEMEHTOB MUKPO-
U HAHOXJIEKTPOHUKH; METOJIaMH SKCIEPUMEHTAIbHBIX HCCIEI0BAHUM
MMapaMeTPOB U XaPAKTEPUCTHUK U3AEIUI MUKPO- U HAHODJIEKTPOHUKHU

4. O0beM IMCUMIIMHBI (MOYJIs1) M BH/IbI Y4eOHOM padoThl (pa3aensiercs nmo popmam

00yueHus)
Bup yyeOHoii padoTbl Bcero CemecTtpsl
yacos / 5
3a4Y€THBIX

e IMHUIL
AyIMTOpHBIE 3aHATHS (BCEro) 56 56
Jlexumu: 18 18
[Tpaktueckue 3anstus (I13) 38 38
Kontpomas camocTosTenbHOM paboThl 0 0
CamocrosiTesbHas padoTa (Bcero) 52 52
B ToM uucne: - -
Pedepar (mpu Hammuun) 20 20
Jlpyeue 6uovi camocmosmenvHol pabomol 27 27
Koumponvnas paboma 5 5
Bun npomexxyTouHOM aTTecTanuu (3a4eT, IK3aMeH) 3auer 3auer
OO0mmas TpyA0€MKOCTh Yachl 108 108
3ET

3 3

5. ConeprxaHue TMCHUILTHHBI (MOTYJIA).




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

Tema 1. Kinaccudurkanms TeXHoJJorndeckux npouneccos MO nponu3BoAcTBA.

Kimaccudukanmss ©  XapakTepUCTUKA OCHOBHBIX  TEXHOJOTHYECKHX  IPOIIECCOB
MIPOU3BOJICTBA U3JICIHI MUKPOIEKTPOHUKH. OCOOCHHOCTH MUKPO- M HAHOAJICKTPOHHON
TEXHOJIOTHH.

TeHnaeHMu 1 OCHOBHBIC 0COOEHHOCTH Pa3BUTHS COBPEMEHHOM TexHojoruu MD. bazoBbie

TEXHOJIOTHYECKHE Mpoliecchl M.

Tema 2. TexHosornuyeckue mpouecchbl GOpMHPOBAHNS TOHKOILIEHOYHbIX MOKPBITHIA.

OO01e MOHATHS O TJICHOYHBIX MOKPBITUAX, UX KJIACCU(DHUKAIINS U XapaKTEPUCTHKA.
Meroab! nonyuenus TIIII.

DU3NKO-XUMHUECKHE OCHOBBI, TEXHOJIOTHUS U 00JIAaCTH IPUMEHEHHUSI METOI0B BaKyyMHO-
TEPMHYECKOTI0 HCIIAPEHHUS, HOHHO-TUIA3MEHHOTO PAaCIbUICHUS U TEPMOXUMHYECKOTO
ocaxxaenus TIIII. IIpakTudeckue cnocoOsl GOPMUPOBAHHS TOHKUX U CBEPXTOHKUX
NOKPBITUI. DUZHKO-XUMHUYECKHUE OCHOBBI, TEXHOJOTHS M 00JIaCTH MPUMEHEHHS
MPOLECCOB TEPMHUYECKOTO OKUCIEHHUS MOJIYyIPOBOAHUKOB. [[pakTHUeCKre METObI
MOJTYYEHHUS 3AIUTHBIX, CBEPXTOJICTHIX M MOA3aTBOPHBIX JUAIEKTPUKOB PUZUKO-
XUMHUYECKHE OCHOBBI, TEXHOJIOTHUS M 00JIACTH MPUMEHEHUS MPOIIECCOB aHOIHOTO U
MOHHO-TIJIA3MEHHOI'0 OKUCIEHUsS. TEXHOIOrUS MOIYyYEHHS TYHHEIBHO-TOHKUX OKHUCHBIX

IIJICHOK.

DU3NKO-XUMHYECKHE OCHOBEI M TEXHOJIOTHS SITUTAKCHAIILHOTO HapaliyuBaHUA

MOHOKPHUCTANINYCCKUX TJICHOK. MOJ'ICKYJ'IHpHaH OIIUTAKCHA.

Tema 3. TexHoJgornueckue npouecchl JeripoBaHus NOJyNPOBOJIHHUKOB.

OU3NKO-XUMHUYECKHE OCHOBBI U TEXHOJIOTHSI TPOLIECCOB 0OBEMHOIO ¥ ITOBEPXHOCTHOTO
JIETUPOBAHMS MOTYNPOBOAHUKOB. Pu3uka u Matemaruka auddysun. Auddysnonnsie
UCTOYHUKU U METOJIbI ITpoBeaeHus MU (y3HOHHBIX nporeccoB. OaHO- 1

JIBYXCTaIMIHBIC TTporiecchl TudPy3umu.

Mertob! IerupoBaHusl HOHHOW UMIUIaHTalKMe. Pactipenenenre nMIIaHTUPOBAHHBIX
HNOHOB. HpeI/IMyIJ_IeCTBa "N HECAOCTATKHN UMIIJIAHTAIIUH. O6HaCTI/I HpI/IMCHeHI/I}I MeToaa.

TexHonorust GopMupoBaHHsI CBEPXTOHKUX U CIIA00JIETMPOBAHHBIX CIIOEB.



[TpakTnyeckue MeToabl 1 Gy3HOHHOTO JISTHPOBAHUS M MOHHOM MMIUIAHTALIUH.
CpaBHHTENBHBIN aHAIN3 METO0B. MEeTO/IbI JIOKANBHOTO JerupoBanus. Obmactu

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

Tema 4. TexHoJioruuecKHe MPOLECCHI (_l)O])MI/IDOBaHI/Iﬂ TOmoJaoruu_M3D CTPYKTYP

METOAAMH JOKAJbLHOH MHKPOOOPAOOTKH.

OcHosHble  NnOHAMUSL U OnpedeneHus, KIlaccupurayus Mmemooos JOKAIbHOU
Mukpoobpabomxu. Domonumoepaghus, snexmponorumozpadus, uoHoaumozpadus u

PEHM2EeHONUMO2PAPUSL.

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

HUX CBOMCTBA.

Texnosnoruueckass cxema mporecca Qotomurorpapuu.  Hasnadenwe, ¢usuyeckast
CYIIHOCTh U TEXHOJIOTHSI OCHOBHBIX 3TaroB mporiecca poToiaurorpadum.
TpadapeTaple u JIy4eBbIE METOABI JIOKAIBHOH MHUKPOOOPAOOTKHU: TMPOCKIIMOHHAS W

KOHTAKTHAas ONTHYECKast POTOIUTOrpadus, 3IeKTPOHOIUTOTpadus.

Tema 5. TexHoJornueckue Npouecchl NOJVIEHUST MeKcoeTuHenuii B MD

npuodopax.

Knaccugukanuss MeToI0oB MONYyYeHHS MEXKCOCIUHEHMH B TexHojormun MO, wux
XapaKTepUCTHKA U 00JIaCTH IPUMEHEHHUS.

JluckpeTHble  METOABI  IOJYYEHUS  MEKCOCAUHEHUH. TexXHOJOrWs  IpOoLECcCOB
TEPMOKOMITPECCUOHHOM, YIIbTPAa3BYKOBOM M 3JIEKTPOKOHTAKTHONW MUKPOCBAPKH.
WMHrerpasbHble  METOABI IONY4YEHUs MeKcoeAuHeHHHd. Du3nuecKue OCHOBBI U
TEXHOJIOTHS IIPOLECcCa METAJUIM3alUU. TEeXHOJIOTHS MOJy4€HHUsI MHOTOCJIIOMHBIX CTPYKTYP

MCTAJI-AUBJICKTPHK.

Tema 6. TexHosorus u3oaauuu djaemMentos UMC.

MeTo1bI U30TSIUH PII-TIEPEX0I0M, TUIIEKTPHUIECKast U30ISAIUS 1 KOMOMHUPOBAHHBIE
MeToAnl u3oJsauu 35neMeHToB UMC. 3D- u II9T-TeXHONIOTHH, UX OCOOCHHOCTH,
MIPEUMYIIECTBa, HEIOCTATKH U 00J1acTh TpuMeHeHus. TexHomorus nmonydenus KHC-
cTpykTyp u ITHK-texnonorus uzonsauuu. OCOOEHHOCTH U 00JIACTH MPUMEHEHUS

muanekrpuaecknx MetooB m3oisiiuu. LOCOS nu PLANOX —TeXHOI0THHI H30ISIIUN



aJIeMeHTOB MHUKpocxeM. Texnonorus meneBoi uzossiiuu — 1 RENCH-TexHomorHs.

HpeI/IMYH_IeCTBa, HCOOCTAaTKHU 1 o0ractu IMPUMCHCHUA MCTOOOB.

Tema 7. TexHoJiornyeckne cxeMbl NPON3BoAcTBa M3 CTPYKTVYP.

[TpakTrdeckas pazpadoTka Tomnonoruu meMeHToB MUMC ¢ MUKpOHHBIMU U
CyOMUKpPOHHBIMU pa3zmepamu. PazpaboTka komriekta (oTomadI0HOB s 3aJaHHON

TOIIOJIOTMH aKTHBHBIX MJIA ITACCUBHBIX KoMIToHeHTOB IMC.

Pa3pa0oTka TEXHOJIOTMYECKUX CXEM IIPOM3BOJICTBA IPOCTEUIIINX MUKPO- U
HAHOJJIEKTPOHHBIX CTPYKTYP C Pa3IMuHbIMH METOAAMHU U30JS1H. Be1OOp
IIOCJIEIOBATEIbHOCTH TEXHOJIOTHYECKHUX IIPOLIECCOB U TEXHOJIOTHUECKUX PEXKUMOB

MMOJIYYCHHUA MCTAJUNIMYCCKUX, ITOJTYIIPOBOAHUKOBLIX U JUIJICKTPUICCKUX CIIOCB.

Pa3pa60TKa TEXHOJIOTHH ITOJIYYCHUS CUJIBHO U CJ'Ia6OJ'IeFI/IpOBaHHBIX, a TaKoKC TOHKHUX U

CBCPXTOHKHUX IMOJYIIPOBOAHHUKOBBIX CJIOCB.

Pacuer mapameTpoB pacrpeesieHust JIETUPYIOIEH MPUMECH B aKTUBHBIX 00JIacTAX

MMOJIYITPOBOJAHUKOBBIX CTPYKTYP.

CamocrosTenbHas pa3paboTKa TOMOJIOIUH, KOMIUIEKTA IIa0JIOHOB ¥ TEXHOJIOTUU
M3TOTOBJICHUS 33/IaHHBIX MUKPO3JIEKTPOHHBIX CTPYKTYp. Hanucanue u opopmienue
KypcoBoil paboTel Ha 9BM ¢ ncnosnb30BaHNEM COBPEMEHHBIX TEKCTOBBIX U I'paUUeCcKuX

PENAKTOPOB.

Tema 8. 3akaI0uuTEeILHAA JEKIUA.

CoBpeMeHHbIE TeHIEHIIUN Pa3BUTHSI MUKPOAJIEKTPOHHON TexHoJIornu. Crnocoosl

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



5.2 Pa3zgennl AMCHUNIMHBI U MEKIUCHUIIVIMHAPHBIC CBA3H € o0ecneuynBaeMbIMH

(mocseayOmMMHU) JUCHUIIJIMHAMU

Ne | HaumenoBanue obecre- | Ne No pa3ienoB v TeM JaHHOUM IUCIUTUIMHBI, HEOOXOIUMBIX
/T | YMBaeMBbIX (TIOCIEAYIO- | JUIS M3y4eHUs 00ecriedYrMBaeMbIX (ITOCIEIYIONINX ) TACIUTLTAH
11X ) AUCHUIUIMH (BIHCHIBAIOTCA Pa3pabOTINKOM)
1. | Marepuansl 1 2 3 4 |5 6
AJICKTPOHHOU TEXHUKH
2. | Metoas! uccinenoBanus | 1 2 3 4 5 6

MaTEpUaJIOB U CTPYKTYP

5.3. Pa3enbl u TeMbl AUCHMILIMH (MOYJIeil) M BUIbI 3aHATHH

Ne | HaumenoBanue HanmMeHnoBaHue TeMBbl Bunel 3angatuii B yacax
n/n pasaena Jlexu. 113 il;% Bcero
1. 1 Knmaccudukanus | 1.1 Knaccugpukaryst 1 XxapakTepucTHKa
rextooreckuy | CCHOBHPIX TEXHONOTHIECKHX §
MPOLIECCOB ITPOU3BOICTBA U3AEIHI
npouecco M2 MHUKpPOAIIeKTpOoHUKH. OCOOCHHOCTH
MHKPO- ¥ HAHOJICKTPOHHOH 4 2 6
MPOU3BOJICTBA.
TexHONoruu. TeHICHIINY 1 OCHOBHBIE
0COOEHHOCTH Pa3BUTHS COBPEMEHHON
TexHosoruu M3. ba3oBsie
TEXHOJIOTHYECKHE nporiecchl MD
2. 2. 2.1 O6mme NOHATHS O TIEHOYHBIX
TeXHONMOrMYECKHE | 1okpEHITHSX, HX KIACCHDUKALIHS 1
HpONeCChI XapaKTepUCTHKA. MeTOIbI TOTyICHHUS
(hopmMupoBaHus TIIIL
TOHKOIUICHOYHBIX | 2 2 DU3MKO-XUMHAYECKHE OCHOBEI,
TOKPBITHIA TEXHOJIOTHS U 00aCTH IPUMEHEHHUS
MPOLIECCOB TEPMHUYECKOTO OKUCIICHHUS
NoJTynpoBOHUKOB. [IpakTuyeckne
METO/IbI TIOJTyYEHUS 3alIUTHBIX,
CBEPXTOJICTBIX U MOJI3aTBOPHBIX
JIIEKTpUKOB DU3NKO-XUMHUYECKHE 8 4 12
OCHOBBI, TEXHOJIOTHS M 00JIaCTH
MPUMEHEHHS TIPOLIECCOB aHOTHOTO U
MOHHO-TUIa3MEHHOTO OKUCIICHHSI.
TexHoJIOT S TOJTyYeHUs TYHHEIBbHO-
TOHKHX OKHCHBIX IIJICHOK.
DU3NKO-XUMHYECKHUE OCHOBBI U
TEXHOJIOTHSI ST TAKCHAILHOTO
HapalBaHUsi MOHOKPHCTAJUTMUECKUX
IUIEHOK. MoJieKyisipHas 3IUTaKCHs.
3 3. 3.1 OU3NKO-XMMUIECKHE OCHOBBI H
TexXHOMOTHYECKNE | TEXHOJIOTHS MPOLECCOB 0OBEMHOTO U
MPOLIECCHI MOBEPXHOCTHOTO JIETMPOBaHMUS
JIETHPOBAHMS NOJYNPOBOJHUKOB. du3uka n 4 1,5 55
MOJIYIIPOBOJHUKO | Maremaruka nuddysun.
B. Jucddy3noHHBIE HCTOUHUKH U METO/BI
nposeneHust 1 y3HOHHBIX
npoueccoB. OIHO- U IByXCTaAuIHbIC




10

nporecchl guhdy3uu.

4
TexHoMOTHMYECCKIEC
TIPOTIECCHI
(hopmupoBanHus
TomoJIoruu MO
CTPYKTYp
METOIaMHt
JIOKaJIbHOM
MHKpPOOOPabOTKH.

4. OCHOBHBIC TIOHATHS U OTIPEICIICHIS,
KIacCH(UKaKs METOIOB JIOKATbHON
MHUKpooOpadoTku. @oromurorpadus,
AIEKTPOHOIUTOTpadHs,
HOHONUTOTpadus U
peHTreHoUTOrpadus.
DU3NKO-XMMHYECKHE OCHOBBI
(hOTOXMMHUUECKHX METOI0B 00PabOTKH.
DOTOPE3UCTHL U UX CBOUCTBA.
TexHosoruyeckas cxema rpoiecca
dotonmutorpadun. Hasnauenue,
(u3muecKas CyIHOCTb M TEXHOIOTHS
OCHOBHBIX 3TaIloOB NPOIIEcCca
doTomuTorpadum.

TpadapeTHble U Ty4eBbIe METOIbBI
JIOKaJTbHON MUKPOOOPabOTKH:
MPOEKIMOHHAS 1 KOHTaKTHAs
ontuyeckas GporonuTorpadusi,
AIIEKTPOHOIHUTOrpadus.

12

4,
TexHonoruueckue
MIPOIIECCHI
MOJTyYSHHS
MEKCOSTMHEHUH B
MD npubopax.

5.1 DeKTponpoOBOIHOCTh METAJIIIOB,
BpeMs pellakcaluy, Y paBHCHUE
BonbiMana. DneKTponpoBOJHOCTh
CO6CTBCHHI>IX 1 IMMPUMECHBIX
TIOJTYTIPOBOTHIKOB, TEMITEpaTypHas
3aBHCUMOCTH. MeXaHU3MBI PACCESHUS
HOCHUTEICH 3apsija.

5.2 Knaccugukaryst METOZ0B
MONY9YCHUS MEKCOCTMHEHUI B
TEXHOJIOTHH M3, HX XapaKTEepPHUCTHKA H
001acTH IPUMEHEHHS.

I[I/ICKPETHLIC METOABI MOJYYCHUA
MexcoequHeHui. TexHomorus
MPOLIECCOB TEPMOKOMIIPECCUOHHOIA,
YIBTPA3BYKOBOH U JIEKTPOKOHTAKTHON
MHUKPOCBApKH.

WHTerpanpHbIe METOABI IOy YSHHS
MeXCOeTUHEeHNH. OU3NUECKHue OCHOBBI
U TEXHOJIOTHS TIpoIiecca
MeTayum3aun. TexHomorus
MOJTYYCHUST MHOTOCIIOMHBIX CTPYKTYP
MCTAJUI-TUDJICKTPHK. .

12

6.
TexHomoru4eckue
CXEMBI
npousBojcTBa MO

CTPYKTYD.

6.1 IIpakTHueckas pa3paboTka
Torooruu diementos IMC ¢
MHUKPOHHBIMH U CYOMHKPOHHBIMU
pasmepamu. Pa3paboTka KOMITJIEKTa
(hoTomabmoHOB 115 3aTaHHOM
TOIIOJIOTMY aKTUBHBIX WJIM ITACCUBHBIX
koMnoHeHToB UMC.

Pa3paboTka TeXHOJIOTHYECKUX CXEM
MIPOU3BOJICTBA MPOCTEUIIIMX MUKPO- H
HAHORJICKTPOHHBIX CTPYKTYP C
Pa3IMIHBIMHA METOAAMH H30JISIIHU.
Br16op mocinenoBaTensHOCTH
TEXHOJIOTHYECKHX MPOIECCOB U
TEXHOJIOTHIECKUX PEKUMOB
MOJTyYEHHUS METALTHIECKHX,
MTOJTYTIPOBOTHUKOBBIX U
JIMDJIEKTPUIECKUX CIIOEB

2,5

8,5

Bcero:

38

18

56




6. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATHIH U JIA00PaTOPHBIX padoT

11

Ne Ne pasgena u Tembl HanmenoBanue Tpynoemkocts | Onenounsle | ®opmup
n/m JUCIUTIAHBI CEMHUHApOB, (uacer) CpeacTBa yeMble
(Momyst) MIPAaKTUYECKUX U KOMIIETE
1a00paTOPHBIX HIIUU
pabor
1 2 3 4 5 6
1. |Temal Pemenue u paz6op | 4 Kontponbnas | [1K1
Pazmen 1.1 3a71a4 110 TEME. pabora.
2. | Tema?2 Pemenue u pa3dop | 8 Kontponsnas | [1IK4
Pasnener 2.1-2.2 3a/7a4 [0 TEME. pabora.
3. | Tema3 Pemenue u paz6op | 4 Konrponbnas | [1K4
Pazgen 3.1 3a/1a4 10 TeMe. pabora.
4, | Tema 4 Pemenue u pa3z6op | 8 Kontponpnas | ITK5
Pasnensr 4.1-4.3 3a/7a4 [0 TEME. pabora.
5. | Tema 5 Pemenue u pa3dop | 8 KonTponsnas | [IKS
Paznmensr 5.1-5.3 3a/1a4 1o TeMe. pabora.
6. | Tema 6 Pemienue u pa3dop | 6 Kontponsnas | 1K1
Paznensr 6.1-6.2 3a/1a4 110 TEME. pabora.

7. [lpuMepHasi TeMaTHKA 3aJaHUi /151 CAMOCTOSITE/ILHOI padoThl (pedepar)

1.

N

Knaccudukanust mpoueccoB MHKPO- M HAHOTEXHOJOTUH MO (PU3MKO-XUMHYECKOU
CYIIIHOCTH: MEXaHUYECKUW, TEPMUUYECKUN, XUMUYECKUH, KOPIIYCKYJISIPHO-TIOJIEBOM; BULY
mporecca: HaHECEHWe, yAalleHWe, MOAU(UIIMPOBAHNUE, XapaKTepy MPOTEKAHUS
MPOIIECCOB: TOTaJbHBIN, JOKANBHBINA, CEJICKTUBHBIN, M30UpaTEeNbHBIN, aHU30TPOITHBIIA;
croco0y aKTUBAIMU: TETUIO, U3Ty4YeHUE, TTOJIE.

CucTeMHBII OAX0/ K YIIPABICHUIO KaYECTBOM.

Bunpl TepMHueckoro W - KOPIYCKYJISIPHO-Iy4€BOTO BO3JEUCTBUM: PE3UCTUBHBIN,
JYYUCTBIM WM HMHAYKUMOHHBIM HArpeB, AJEKTPOHHBIE W JIA3€pHBIE IIYYKH, IUIa3Ma |
VMOHHBIE MTYYKH.

HuTerpupoBaHHble  TEXHOJOTHYECKHE  KJIACTEpPHBIE KOMIUIEKCH:  MHUHU(DAOPUKH,
HAHOTEXHOJOTMYECKHE KOMIUIEKCHI Ha OCHOBE TYHHEJIBHO-TIOJEBOTO MAacCONEpeHoca U
MoaudunpoBanus. BUIsl TEPMUYECKOTO U KOPIMYCKYISPHO-ITYYEBOTO BO3ACHCTBHIL:
PE3UCTUBHBIN, JIYYUCTHIA M UHIYKIIMOHHBIM HArpeB, 3JIEKTPOHHBIE W JIA3€pPHBIC MYYKH,
IJ1a3Ma U MOHHBIE ITYUKH.

KaTtanutnueckue cBOMCTBA MOBEPXHOCTH U ATOMHO-CUJIOBOE BO3JICHCTBUE.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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CamodopmupoBanue: HHTErpanus (QU3MKO-XMMHUYECKMX IIPOLECCOB HAa OCHOBE
TOTIOXMMHUYECKOH CEIeKTUBHOCTH MOBEPXHOCTH, CTPYKTYPHO-TOIIOJIOTHIECKHE OTIEPALIUT
Ha OCHOBE aHU30TPONMHU, MACKU AU(PPepeHIINaTbHOTO 1eHCTBUSA, TPUHIIMIT MaTPHULIbI.
UucTtele MOMEUICHUS: KiAacCH(UKalWs MPOU3BOJCTBEHHBIX IMOMEIICHUH M0 YHUCTOTE
BO3/YIIHOM cpesibl 1 MUKPOKJIMMATY, UCTOYHUKHU 3arpsi3HEHUH, ClIOCO0b! 00ecieueHHsl 1
NOJ/ICP>KaHUS YUCTOTHI.

@DU3UKO-TEXHOJOTMUECKUE U HKOHOMMYECKHE OrPAHWYEHUs MMHHUATIOpU3ALUU U
UHTETPALUH.

BakyyMm: rmy6uHa BakyyMma,. CpeICTBa OTKauKU U METOJIbl KOHTPOJIS.

COopka MHKpPODJIEKTPOHHBIX YCTPOMCTB: MOHTaX KPHCTAIJIOB, TEPMOKOMIPECCHS,
yIABTPa3ByKOBasi MUKPOCBapKa, IaiKa BBIBOJOB; 000OpYyIOBaHME JUIsI MHKPOCOOPKH;
0OeCIpOBOJIOYHBIN MOHTAX.

OO6opynoBaHue U METOJbl HAHECEHUS BEIIECTBA B BaKyyMe€ U3 MOJIEKYJISIPHBIX ITyYKOB:
BaKyyM-TE€PMHUYECKOE€ ¥ DIJIEKTPOHHO-IYYEBOE HCIAPEHUE, MOJECKYISIPHO-TydeBast
SIUTAKCHUS.

O6opynoBaHre ¥ METOJbI MOHHO-TIJIA3MEHHOTO OCAXICHUS: KaTOAHOE, MAarHETPOHHOE,
PEAKTUBHOE pacIbUICHHs; HOHHO- U INIa3MOXUMHUYECKOE OCAXKICHUE.

Knaccugukamus 6a30BbIX MeTONOB JuTorpadguu: (OTo- , PEHTICHO-, IIEKTPOHO- H
UOHOJIUTOrpadus.

O6opynoBanne ©  METOJABI  OCAKICHUA M3  Ta30BOM  (a3pl:  IMOJydeHHE
HOJUKPUCTAIUIMYECKOTO U aMOP(HOro THAPOT€HU3UPOBAHHOIO KPEMHHUSA, OKCHAA HU
HUTPU/IA KPEMHHS, IHPOJUTHUYECKOE OCAXKACHHWE METAJUIOB; Ta3odasHas SHIUTAKCHS
KpPEMHHUs, OMHAPHBIX 1 MHOTOKOMIIOHEHTHBIX CO€MHEHU.

JlurorpaduecKuii IUKII: PE3UCTHI M CIIOCOOBI MX HaHECEHHsI, TO3UTHBHBIC, HETaTHBHBIE,
KHUJIKME M CyXHE€ pPE3UCTbl; METOJbl TOBBILEHUS aJre3uu, IJIa3MOCTONKOCTH;
TUTaHAPU3ALKS, TIPEIPKCIIO3UIIMOHHAs 00pab0TKa, MPOSBICHNE U CYIIKA.

OO0opynoBaHMe M METOABI OCAXAEHUS W3 >KUIKOW (a3bl: >KHUJKO(a3zHas >MUTAKCHUS,
HIEKTPOXUMUYECKOE OCAKICHUE CIIOEB.

@®oromalbnoHbel.  AmnmapaTypa M CIIOCOObI  COBMEUIEHMS M SKCIHOHUPOBAHMSL.
IIpocTpaHCTBEHHOE pa3pelIcHHE.

OBOJIIOLIMS TPOLECCOB SKCIOHUPOBAHUS: BBICOKO()()EKTUBHBIE HCTOYHHMKH JAaJIbHErO
yIbTpaduoneTa, onTuieckas JuTorpadus ¢ pa3oBbIM CIIBUTOM.

O6opynoBanue W METOABI  OKHCIEHMs B Ta3oBOM UM JKHIKUX  cpelax:
BBICOKOTEMIIEPATYPHOE TEPMHUECKOE CYXO€ M BIIAYKHOE OKHCIICHUE, SJICKTPOXUMHUECKOE
OKHCIICHHE.

Huddys3us npumeceil: pacnpenenenue npumecedt npu aud@ys3uu, craguu 3aroHKA U
Pa3TOHKH NpHUMecel, 000pynoBaHHe U METObl AUPPY3UN U3 Ta3000pa3HbIX, KUAKHX H
TBEPJIIX HCTOYHUKOB.

HMoHHas MMIUTaHTalMs: paclpeaeseHue npumeceid, o0OpyIOoBaHHE U METOJbl MOHHOU
UMIUIaHTAIINH.

8. YueOHO-MeTOAMUYECKOE U HH(POPMAINIMOHHOE 00ecniedeHne TUCIHIJIHHBI (MOTYJIs1):

a) OCHOBHas JIUTepaTypa

N

Edumos U.E., Kozbips U.51. OcHOBBI MUKpo3nekTpoHuku. M3a-Bo «Jlauby, 2008
KoBanenko A.A. OCHOBBI MUKPOAJIEKTPOHUKH, 2010r.

JILA. Konenno. TexHONOTHs U KOHCTPYKIITUM MUKPOCXEM, MUKPOIIPOLIECCOPOB U
MuKpocOopok. M.: U3a-Bo «Texnocdepay, 2009 r.

0) TOMOJIHUTEIbHAS JTUTEPATYPa
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4. JIx.M.Maptunec- lyapt, P.Jlbx.Maptun- [lanma, ®@. Arymio- Pyena. HanorexHosnoruu
JUTSE MUKPO- 1 onrtodsiekTporukH. [lep ¢ anri. Texunocdepa, 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. ;Briciiag mikoia, 2006 r. — 350c.

8. TaBpumok A.A., 3yopuukwuii C.M., IlerpoB A.JI.. ®u3uKa METAIJIOB U CIJIABOB.
Yyebnoe mocodbue. Upkyrck-2009, 93c.

foiies o #P z/ﬁ;ﬁ’ 7
B) IHTEpHET NCTOYHUKH: K% %F /

Hay4HbIe MyOIuKanuy B peepaTUBHBIX KypHAIaX MO aKTyaIbHBIM IpobieMaM (QHU3UKU
MarHUTHBIX BJCHUN M MarHUTHBIM MaTepUaiaM 3JIEKTPOHUKHU DJIEKTPOHHbIE BEPCUU
XKypHaioB: “@usuka TBepaoro tena”, “KypHan Texanueckoit puzukn”’, “Tlucema B KypHAI
TeXHUUYeCKO# (pusnkn”, “Dusnka 1 TexHUKa noiaynpooanukos” http://journals.ioffe.ru.
www.nhanonewsnet.ru — Caiit o HaHOTeXHOJIOTHAX B Poccun.

www.nanodigest.ru — MHTepeHeT xypHall 0 HAHOTEXHOJIOTUSIX

www.nano-info.ru - Caift o COBpeMEHHBIX JIOCTIKEHHUSAX B 00JIACTH MUKPO- U HAHOTEXHOJIOTHH
www.hanometer.ru — CaiiT HaHOTEXHOJIOTUYECKOI'0 COOOIECTBA YUEHBIX,

CTYACHTOB U JII0003HATENbHbIX YUTATEICH

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

F) 0a3bl JaHHBIX, TIONCKOBO-CITPABOYHBIC U I/IH(l)OpMaI_II/IOHHLIe CUCTCMBI:

1. Knuradonn - 6ubiamnoTeka onnaite yrenus. www.knigafund.ru

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

9. MaTepuajbHO-TeXHHYECKOE 00ecneyeHne TUCIHIJIHHBI (MOLYJIs1):
KoMnbroTepHsbie pe3eHTalnu, nporpaMmma JJisi TECTUPOBAHMUSL.

10. O0pa3oBaTeibHbIE TEXHOJIOTHH:

Ne

u/n Buabi yueOHoli padoThl Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. | Jlexuus BBopnas nexuust, nHGOpMAaIus JeKIHsl, TeKIHs C
AIIEMEHTaMU JIUCKYCCUH, MHTEPAKTUBHAS JIEKIIHS
(;mexrust uasor), nHGOpMalMOHHAS JIEKIUS C
AIIEMEHTaMH 00paTHOI CBsI3U, HHPOPMAIIMOHHAS JIEKIIUS
C 3JIeMEHTaMH MTPOOJIEMHBIX CUTYaIUH.

2. [IpakTrueckoe 3aHsTHE 3aHATHE — pEIICHHE 3a]1a4.

11. Ouenounsbie cpeacrsa (OC):

11.1. Texymuit KOHTPOJIb OCYILIECTBISETCS B YCTHOW U MUCbMEHHOMN (hopMe NP BHITOTHEHUH
CTYACHTaMH Y4eOHBIX 3aJJaHUH - PEILICHUH 33J]]a4 M BBITIOJHEHUH KOHTPOJIBHBIX paboT Ha
IIPOTSKEHUM BCETO Kypca.

11.2. PyOexHbIil KOHTPOJIb MPOBOJUTCS MEKIY MOIYJISIMA — TECTUPOBAHUE.

11.3. TIpomMexxyTOYHBII KOHTPOJIH — IMMOATOTOBKA pedepaTa Mo TeMe W3 CIHUCKA 3aJaHuK IS
CaMOCTOSITENIbHON 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 coctaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
crangaproM 10 npoduao moarotoBku 11.03.04 «DnaekTpoHWKAa W HAHOXJICKTPOHHUKA.
Matepuanbl 1 KOMIIOHEHTBI TBEPIOTEIbHOM 3JIEKTPOHUKH».

Pa3zpaboTuunk:

noreHT A.JI. Tlerpos.

[Tporpamma paccMoTpeHa Ha 3acefaHnnu Kadeapsl o0IIeH 1 IKCIIEPUMEHTATLHOM (PU3HKU

«30» aBrycra 2021 r.

[Tporokon Ne 1 ‘/
3aB. kadeapoii /7 - n.¢.-M.H., npodeccop A.A. 'aBpuitok
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Hacrosimmass mporpamma He MO:KeT ObITh BOCHpPOHM3BeleHA HU B Kakoil ¢opme 0e3

NpeABAPUTETLHOI0 MICHMEHHOTO0 pa3peleHusi Kadeapbl-pa3padoTyYnKa MPOrpPaMMbl.



