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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

HGHHMI/I OCBOCHUS THUCITUITIINHBI «OCHOBEI IIPOMU3BOACTBA B obnacTu MHKPO U
HAHOJ3JICKTPOHUKW» ABJISIFOTCA:

® U3yYCHHE NEPEAOBBIX NOCTH)KCHUN, OCHOBHBIX HAalPaBICHUH, TCHIACHIUHN, IEPCIIEKTUB U
npoOjeM pPa3BUTHUS COBPEMEHHOW HHTErpaJIbHOM 3JIEKTPOHMKHM C LENbI0 BBIPAOOTKH
HaBBIKOB OLIGHKM HOBH3HBI HCCIICIOBAaHMM M  pa3pabOTOK, OCBOCHHUS HOBBIX
METOAOJIOTUYECKUX IOAXOAOB K PELIEHHI0 MNpO(EeCCHOHAIBHBIX 3aJad B 0O0JIACTH
AIIEKTPOHMKH;

e (QopMupOBaHUS Y MAarucTPaHTOB LEJIOCTHOTO TMPEJICTABICHUS O TYTAX pPa3BUTH
COBPEMEHHOM JICKTPOHUKH U HAHOIIEKTPOHUKH;

e (opmupoBaHue CIOCOOHOCTH pa3BUBaTh NPO(ECCUOHATBHBI YPOBEHb, C YyYE€TOM
COBPEMEHHBIX JIOCTHKEHUH (YHIAMEHTAIbHOM W TPUKIATHOW HAyKH M TEHACHLUM
Pa3BUTHS JJICKTPOHUKH U HAHOAJIEKTPOHUKH.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

HucuurmumHa «OCHOBBI IPOM3BOJICTBA B 00JaCTH MHMKPO M HAHORJIEKTPOHHKI
otHocutcs kK @T/I. dakynbratuBHble 1UcHUIUIMHEGI biioka 2. [IpakTuka.

JlaHHass NMCLMIUIMHA MCIOJIb3YyEeT 3HAHUSA, IOJMYyYEHHBIE NPU H3YYCHUM IHCLUILIIMH
«OneKTpoAMHaMUKa», «OnTuka», « HaHoanekTpoHukay.

JucuuruimHa «OCHOBBI IPOM3BOJICTBA B 001aCTH MUKPO M HAaHOAIEKTPOHUKU» CO3IAET
OPEANOChUIKH Juid Oosiee TIyOOKOTO OCBOCHHUS IOCIEAYIOUIMX TUCHMIUIMH: «Dusndeckas
KWHETHKa TOJIyIpPOBOJHUKOB», «KOoMIbIOTEpHOE MOAENMPOBAaHUE B (PU3MKE» U TOATOTOBKE K
l'ocynapcTBeHHOM UTOrOBOM aTTECTALlMU.

3. [Ilnanupyemble  pe3yabTaTbl  O00y4eHMs 1O JWCOMIUIMHE, COOTHECEHHbIe €
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

ITponiecc u3yueHHs AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOIIUX IEMEHTOB
komrereHimii B coorserctBuu ¢ ®I'OC BO, OIT BO u npuoOpereHus Cleayromux 3HaHHM,
YMEHUH, HaBBIKOB U (UJIM) OIbITA AEATEIbHOCTH!



HNuauxkartop

dopmupyemast
AOCTUKEHU S [lepeyeHb MJIAHNPYeEMBIX
KoMIeTeHI s (KOa U
KOMIIeTeHIIUH (KOA 1 pe3yJbTaToB 00y4eHHs
¢bopmyupoBka)
¢dopmympoBka)

IIpodeccnonanbHbIe KOMIIETEHIUH

TIK-1. TI'oToB
dbopMyIUpOBaTh IENIH
U 3aJa4d  HAYYHBIX
HCCIEeN0BaHUN B
COOTBETCTBUU c
TEeHACHIUSIMHU u
MEePCIIeKTHBAMU

pa3BUTHS SJCKTPOHUKH
U HAHOAJICKTPOHUKH, a
TaKKe CMEKHBIX
oOmacteii Hayku WU
TEXHUKH,
CIIOCOOHOCTBIO
000CHOBaHHO
BBIOMPATH
TEOPETUYECKHE u
IKCIICPUMCHTAJIbHBIC
METOABl W CPEICTBa
peleHus
chopMyITHpOBaHHBIX
3aad..

N TIK-1.1. 3HaeT
MPUHIIKITB  TTOCTPOCHUS
U (PyHKITMOHUPOBAHMS

3HaTh:

- o0mue MeToAbl H ypaBHEHUS,
OIINCBHIBAKOIIIHEC YHOpH,Z[O‘-IeHHBIe
CHCTEMBI HAHOYACTHI] M HOAOOHBIX

U3JENUH  MHKpPO- ¥ | MOJEIBHBIX 00pa30BaHUii;
HaHORJIEKTPOHHUKH. - MIPUHIUIIBI MTOCTPOEHUS u
(YHKIMOHMPOBAHUS W3ICITUI MHKPO-
Y HaHORJIEKTPOHUKH.
Ymers:
- chopMyIHMpOBaTh M pELIaTh 33134y
N IK-1.2. OTpeJIeTICHUs OCHOBHBIX (DU3HUECKUX

OcyiiecTBiser pacyer
IpeAeIbHO-

[1apaMeTpoB;

- IIOJIB30BAaThHCA IHakeTaMu

JIOTTY CTUMBIX U | IPUKJIAHBIX MpOrpaMM Jisd pacuera
MpeleabHbIX PEXKUMOB | PUINUECKUX CBOMCTB
paboThI W3/eNiid | HAHOMATEepHUaJoB.
MUKPO- u | Bnagers HaBbIKAMM:
HaHORJIEKTPOHUKH. — pacueta NpeAesbHO-JOMYCTUMBIX U
npeeabHbIX pPEXUMOB paboThI
W31 MUKPO- M HAHOZJIEKTPOHUKH.
3HaTth:
- TEOPETUUECKHE u
AKCIIEPUMEHTAIIbHBIE METO/IBI
UCCIIEIOBaHUS.
Ymers:
N T1K-1.3.
— - JEMOHCTPUPOBATh YMEHHE BBIOOpa
JleMoHCcTpUpYyET
TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX
yMEHHE BbIOOpa .
METOJOB  MCCIEIOBAaHUS  U3JEIUI
TEOPETUUYECKHIX u
MHUKPO - U HAHOAJIEKTPOHUKHU.
AKCIEPUMEHTAIbHBIX

METOJOB HCCIeIOBaHUI
WU3LEIUN  MHUKPO- H
HAHOXJIEKTPOHUKH.

BiaageTs HaBBIKAMU:

- MCHEDKMEHTA B HMHHOBAllMOHHBIX
cdepax AEATEIBHOCTH, B YaCTHOCTH B
HAy4YHO-HUCCIIEI0BATEIbCKON U
IIPOEKTHO-TEXHOJIOTHYECKON
NESTeNbHOCTH B 00JIACTH JIEKTPOHUKHU
Y HAaHODJIEKTPOHUKH.




4. O0beM, CTPYKTYpPA U COJAepKAHUE TUCHUIINHBI

OO0mmas TpyJ0€MKOCTh JUCITUIUIMHBI COCTABIISIET 2 3a4€THBIX CIUHMII, 72 aKaJl. 9acoB.

Ne Tembl (pa3aebl) Buabl y4eOHbIX 3aHATHIA, DopMBbI TEKYNIETO
n/n JAMCIMIINHBI, = BKJIIOYAS CAMOCTOSITEILHYI0 | KOHTPOJISI yCIIeBAEMOCTH
HX coAep:KaHHe 3 padoTy CTyAeHTOB,
z U UX TPYA0E€MKOCTh ®opMa NPoOMeKyTOIHOI
S (B akaieMHU4YecKHX Yacax) aTrecTalun
(no cemecmpam)
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CoBpeMeHHOE COCTOSIHUE,
00J1aCTH IPUMEHEHUS U
1 |mepcreKTUBBI Pa3BUTHSA 2 |12 1 12 Pedepar
3JIEKTPOHUKHU B PAa3BUTHIX
CTpaHax Mupa
MarepuaiioBerueckue
2 |mpoOGnemsl coBpemMeHHOH | 2 | 10 2 12 Pedepar
3JEKTPOHUKHU
CoBpeMeHHbIE
TEXHOJIOTUHU U
3 2 |10 1 10 Pedepar
UHCTPYMEHTBI MUKPO- U
HAHORJIEKTPOHUKH
ATTecTaloHHbIE 03| 1,7
4 3ayer
HUCIIbITAHUA
Bceero 32 4 |03 | 35,7
Coneprxanue pa3ienoB AUCHUIIINHBL:
No | HaumeHnoBaHue pazzena
Conepxanue paszzaena
11/T1 JIACTTUTITUHBI
1. | CoBpemenHoe Beenenne. CocCTOsIHUE WM TIEPCIEKTUBBI PAa3BUTHSI MUPOBOM U
COoCTOSIHHUE, 00JIaCTH POCCHMCKON 3JIEKTPOHHOM MPOMBILIICHHOCTH. TEHIECHIIMU K
IIPUMEHEHHUS U 00BEAMHEHNUIO YCWJIMH MO pa3pabOTKEe HOBBIX TEXHUYECKUX
MEPCIEKTUBBI PA3BUTHUSL | HAIIPABJICHHUIA.
3JIEKTPOHUKH B CocTosiHME  DJIGKTPOHHOM  MPOMBINUIEHHOCTH  Poccuu:
Pa3BUTBIX CTpaHax TEXHOJIOTHS, CHEIUAINCTBI, PHIHKK cObITa. OTEeYeCTBCHHBIE
Mupa MIPOU3BOJUTENN JIEKTPOHHBIX KOMIIOHEHTOB, 000pyA0BaHUS U
MaTepHuajoB
OnbIT AIEKTPOHHOW MHIYCTpUU MuUpa. PazgeneHue MUpPOBOIo
PBIHKA MOJTYNPOBOJAHUKOB U €r0 XapaKTePUCTUKHU
2. | MarepuanoBeaueckue OCHOBHBIE MaTepualibl MOJYIPOBOJHUKOBOTO IMPOU3BOJCTBA:
poOIeMbI KPEeMHHUH, apCeHU/] TN, KBapLeBOE CTEKIIO0, TpaduT, KapOua
COBPEMEHHOM kpemHus. KpeMHHII — OCHOBHOW MaTepuan COBPEMEHHOM
AIEKTPOHUKHU WHTETPAIBHON 3IIeKTpOHUKH. DoTOpe3nucThl, (HOTONIAbIOHHI,
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MUIIECHY, KUJKHE 51 razoo0Opa3Hble PEaKTUBBI,
TEXHOJIOTMYECKHE Cpelibl. XUMUYECKask YACTOTA MaTEPHAIIOB.
[Ipou3BoACTBO ~ MOHOKPHCTAJIOB ~ KpEeMHHS  OOJBIINMX
JUAMETPOB C MHMHHUMAJIBHBIM KOJMYECTBOM JAe()EKTOB U
MOHOKPHUCTAJIOB aPCEHUIA FaJUINS.

3 | CoBpeMEHHbIE MukpoaniekTpoHuka. CTaHOBJIEHUE HAHOZJIEKTPOHUKH, HOBBIE
TEXHOJIOTUU N pelICcHrud W BO3MOXHOCTH. Pa3Butue MOHGKyHHpHO-Hy‘-IGBOfI
MHCTPYMEHTBI MUKPO- M | SIIMTAKCUM, HWOHHOM HWMIUIAHTAlMM W CHUHTE3a, METOJI0B
HAHOJJIEKTPOHUKHU MHUKpoiuTorpaduu  (BKIIOYass PEHTI€HOBCKYIO, HOHHYIO,

AJIEKTpOHHYIO JuTtorpaduio). CkaHUpyromas TyHHEJIbHAs
MUKpOCKONHUs. ATOMHasi CUiIOBas MHKpockonus. Peanusanus
HOBBIX THUIIOB TPaH3UCTOPOB U 3IEKTPOHHBIX
(YHKIHOHATBHBIX YCTPOMCTB. BosmoxuOoCTH
HAaHOTEXHOJOTUN. Peanu3anuss HOBBIX THUIIOB TPHUOOPOB U
AIIEKTPOHHBIX (DYHKIIMOHATBHBIX YCTPOUCTB.
MonekynsipHo-TyyeBasi ~ JMHUTAKCHS:  CHUHTE3  TeTepo -
AMUTAKCUAIBHBIX CJIOEB MOJYyIPOBOJIHUKOBBIX COEINHEHUH.
TexHonoruss HOHHBIX IMY4YKOB —uMIuiaHTauuss U FIB.
CoBpeMeHHbIe JTUTOrpadUUecKue METOAbl  (AJIEKTPOHHas,
AKCTPEMAIILHOTO ynbTpaduosiera (EUV, DUV),
MMMEPCUOHHAs,, PEHTIeHOBCKas, HOHHas1). CoBpeMeHHbIE
METOJbl ~ JUArHOCTUKM M  KOHTPOJIS B  MHKpPO- |
HAHOD3JIEKTPOHUKE.

5. Oﬁpa30BaTeJIbHI>Ie TE€XHOJOIM, B TOM YHUCJI€ TEXHOJOIHH JICKTPOHHOIO oﬁyqe}ma H
AUCTAHIIMOHHBIC 06pa303aTe.111>Hble TEXHOJOIHHd, HCIOJbB3YEMbBIC IPH OCYIIECCTBJICHUMN
06p330BaTeJIbHOF0 nmpoumecca 1mo 1TMCumnJaInHe

B npouiecce 00yueHust HCIOIB3YIOTCS ClEAYIONINE 00pa30BaTeIbHbIE TEXHOIOTHH:

BBognasi JiekuMs — 1aeT TIEpBOE IEJIOCTHOE TMPEACTaBICHUE O JUCHUIUIMHE |
OPHUEHTHPYET CTYJIECHTAa B CUCTEME W3YUYEHUs JNaHHOM JUCUUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJladaMH Kypca, €ro Pojbl0 U MECTOM B CHCTEME yUeOHBIX NUCIUIUIMH U B
CHUCTEME MOATOTOBKH B 1enoM. [laeTcst kpaTkuili 0030p Kypca, UCTOPHS pPa3BUTHS HAYKU U
MPAKTUKH, TOCTIKEHUS B 9TOU cdepe, MMEHA U3BECTHBIX YUCHBIX, U3JIAraloTCs MEPCIICKTUBHBIC
HampaBjieHUsA ucciaenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3BIBAIOTCS  METOAUYECKHE U
OpTraHM3AI[MOHHBIE OCOOCHHOCTH pabOThl B paMKax JTaHHOW JUCHUIUIMHBI, a TaKXKe JaeTcs
aHaJIM3 PEKOMEHIyeMOW Y4eOHO-METOIMYECKON JTUTEPaTyPHI.

AxagemMuyeckas JeKIus (MU JEKIUs 00IIEro Kypca) — oclieJoOBaTeIbHOE U3JI0KEHUE
MaTepuana, OCYILIECTBIIEMOE NPEUMYIIECTBEHHO B BHJE MOHOJOTAa IPENOJaBaTelIs.
TpeboBaHus K aKaJAeMUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBIH YpPOBEHb M HACBILICHHAS
MH(OPMATUBHOCTb, yOeouTelbHAas apryMeHTalus, JOCTYNHas U TOHATHAs peyb, 4YeTKas
CTPYKTypa U JIOTMKA, HAJIUYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHWIA,
bakToB.



6. Ilepeyenb JMIEH3MOHHOT0 M (WJHM) CBOOOAHO PACHPOCTPAHSAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, HCMOJb3yeMOro IMpPH OCYIIECTBJICHUH O00pPa30BATEJbHOr0 Mpomecca Mo
AUCHUILINHE

B mpomecce ocymectBieHuss 00pa3oBaTENBHOTO — Mpolecca MO JAUCHHUTUIINHE
HCIOJIB3YIOTCS:

it (hopMHUpPOBAHUS MATEPUANIOB ISl TEKYIIETO KOHTPOJS YCIEBAEMOCTU U TPOBEACHHUS
MPOMEXKYTOUHOI aTTecTauu, st POpMUPOBAHUS METOAMUYECKUX MaTEpUAJOB MO IUCHUIUIMHE:

- mporpamma Wolfram Mathematica;

- mporpammbl Microsoft Office;

- u3narenbckas cucrtema LaTex;

- Adobe Acrobat Reader..

7. IlepeyeHb coBpeMeHHbIX MPOdecCHOHAIBbHBIX 023 JaHHBIX U MH(POPMAITHOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIeCTBJICHUH 00pa30BaTeJIbHOIO NpoLecca mno
JUCHUIIMHE (MPUA He0OXO0UMOCTH)

B nporiecce ocymiecTBieHus: 00pa3zoBaTeNbHOTO MpoIecca N0 AUCHUTUINHE
UCIOJIB3YIOTCS:
ABTomatusupoBaHHas 6nbianoTeuyHo-uHGpopmanmonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeueHb COBpPeMEHHBIX MNPO(ecCHOHATBHBIX 0a3 JAaHHBIX M HH(OPMANHOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX NPH OCYIIECTBJIEHHN 00pa30BaTeILHOIO MpoIecca 1mo
AMCUMILINHE (TPH He00X0AMMOCTH)

a) OCHOBHasI JIUTepaTypa

1. Kamutrok, B. C. TexHnomorudeckoe 000py0BaHUE I MUKPOIJIEKTPOHUKH : yuel. mocobue /
B. C. Kammok, J[. B. Kamimiok - Munck : PUIIO, 2014. - 391 c. - ISBN 978-985-503-369-2.
https://www.studentlibrary.ru/book/ISBN9789855033692.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. M6parumos, 1. M. OCHOBBI KOMIIBIOTEPHOTO MOJICTUPOBAHMSI HAHOCUCTEM : Y4eOHOe
nocobue / . M. U6parumos, A. H. Kosmios, 10. ®. Hazapos. — Cankr-IlerepOypr : JIanp,
2010. — 384 c. — ISBN 978-5-8114-1032-3.

https://e.lanbook.com/book/156

9. MaTepuajibHO-TeXHUYeCKas 0a3a, HeO0OX0AMMAasA ISl OCYLECTBJIEHUS 00Pa30BaTEIbLHOI0
npouecca no JMCUMIUInHe

- y‘-I€6HI>Ie aAyauTOpUn IJId MpOBCACHUSA 3aHATHHI JICKITMOHHOI'O THUIIA,
- y‘-I€6HI>Ie AyaAuTOpUn JId MPOBCACHUS I'PYHITIOBBIX U UHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ;
- y‘-I€6HI>Ie aAyaAuTOopun IJId MpOBCACHUA TCKYIICTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTeCTaluu,
- IOMCIICHUA OJI4 CaMOCTOSITECIbHOM paGOTBI.
CHGL[I/Ia.HBHBIG MOMCIICHU I YKOMIIJICKTOBAHBI CPCACTBAMU O6y‘ICHI/I$I, CJIy’KallluMU JJIs1

npeaocTaBlIeHus yueOHOH nH(popMaIy OOJBIION ay TUTOPUH.
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[Tomermenus: i CaMOCTOATENLHONH PpabOThl OOYYArOMIMXCS OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUs K ceTH «VHTepHeT» M obecrneueHueM A0CTyma K
3JICKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOp(BI) :

Crapmmit mpenoaBarensb Kapeapbl
MHUKPOAJIEKTPOHUKH U 00IIeH PU3UKU A.H. Ceprees




IMpuaoxenne Nel k padoyeil mporpamMMme JIvCHUTIIAHbBI
«OCHOBBI MPOU3BOCTBA B 00J1aCTH MUKPO ¥ HAHO3JIEKTPOHUKHN

@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBEAeHN S TEKYILEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOYHOM ATTEeCTAIIUM CTYAE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJIbHBIE 32JaHUSI WJIM HHbIE MATEPHAJIbI,
HCNOJIb3yeMble B Mpoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

KOHTpOJIbeIe 3alaHUus U HHBIC MaTepuaJbl,
HCIMOJb3yEeMbI€ B Ipolecce Telcymeﬁ aTTeCTAalluu

(IIposepxa cihopmuposannocmu komnemenyuu IK-1 (unouxamopwor UJ] I1K-1.1, HJ] TIK-1.2))

[Ipu mnpoBeneHMM JEKIUH, NMPAKTHUECKUX 3aHATUH W MOJATOTOBKE K 3alIUTe pedepaToB
UCTIONB3YIOTCS. MAaTepUaJIbl U3 MOCOOUH OCHOBHOW M JAOMOJIHUTEIBHON JINTEPATYphl U PECYPCHI
cetu «Internet».

10.

11.

12.

Cnucok tem pedeparon

Marepuainsl 21eKTpOHUKU. M eabHble U peallbHbIe KPUCTAJUIBL U IOBEPXHOCTU. BiusiHue
BHEITHUX ()aKTOPOB HA CBOWMCTBA MOBEPXHOCTH.

[IpuHIMnUManpHble OTpaHUYEHUS 1)1 TPAAULIUOHHOTO OAX0a K YIIPaBJIECHUIO CBONCTBAMU
MOJIYITPOBOIHUKOBOT'O MaTepHaia B HAHOTEXHOJIOTHH.

[Tonarue aromHoro0 Kiactepa Uto siBisieTcst ABMKYIIEH CHIION B 00pa3oBaHUM KiacTtepa?
CoBpeMEeHHbBIE METO/IbI TOJIYYEHUS U UCCIIEIOBAHMS CTPYKTYP C ATOMHBIMU KJIaCTEpamHu.
[TonmynpoBoaHKKOBas cBepXpemeTka. Bo3aMOKHOCTH 3MUTaKCHH B (GOPMUPOBAHUU CTPYKTYP
C MUHUMAJIBHBIM PACCOIIACOBAHMEM IO MTapaMeTpaM peleTk. MexaHnueckue
HaNpsDKEHUS B TETEPOCTPYKTYpaxX U UX MPUMEHEHHUE B TPHOOpaX COBPEMEHHOM
3JIEKTPOHUKHU

Hanounxenepus. Iloustue s dexra pazmepHoro kBantoBaHus. [[puHIMI KBAaHTOBaHUS U
yCJIOBHS HAOJIIOICHHS] KBAHTOBOPa3MepPHBIX (D PEKTOB.

CTpyKTypBI C ABYMEPHBIM JIEKTPOHHBIM I'a30M. CTPYKTYpPBI C OJTHOMEPHBIM JIEKTPOHHBIM
razoM. CTpyKTYyphI C HyJIbMEPHBIM 3JIEKTPOHHBIM ra3oM. [IIOTHOCTh COCTOSIHUA.
KBanroBoe orpannuenue. Marepdepenonnsie 3¢ dexrsr. TyHHenupoBaHue.
Huskopa3zmepHble KpeMHHUEBBIE Cpeibl. AKTYyaJIbHOCTh UCIIOIb30BAHNSI HU3KOPA3MEPHOTO
KPEMHHUS B IIPOU3BOACTBE U3/IETUI MUKPO- U HAHOZJIEKTPOHUKH. PU3NYECKUE TPUHIUIIBI
CO3J1aHUsI HU3KOPa3MEPHOT0 KPEMHHUS.

YcnoBust popMHUPOBAaHUS KAaHATIOB B KPEMHUU /-THIIa IPOBOJUMOCTH. Y CIIOBHS
(dbopMUpOBaHNS HAHOKAHAJIOB B KPEMHHH p-THUIIA TPOBOAUMOCTH. DINEKTPOXUMUYECKUE
peaKkLuu B CUCTEME «KPEMHMM — 3JIEKTPOITUTY.

BonbramnepHsie XapakTepUCTUKU MpU GOPMUPOBAHUN HU3KOPA3MEPHOT'O KPEMHHUSI.
CrpykTypHbIe MOAM(UKAINN TOPHCTOro KpeMHU. OCHOBHBIE CBOMCTBA U IPUMEHEHHS.
TexHon0rusi TOHKUX MJIEHOK M MHOTOCIIOMHBIX CTPYKTYp. BBenenue. MexaHu3Mbl
AMHUTAKCUAIBHOTO POCTa TOHKUX IICHOK. JKuakodasHast SIUTaKCHs.

["a3odasnas anuTaKcus U3 METALTIOOPTAHUIECKUX COSTMHEHU. MONEeKyISIpHO-JTydeBast
snuTakcus. Ycranoska MJID.



13.

14.
15.

16.

17.
18.

D¢ ekt pa3smMepHOro KBaHTOBAHUS U KBAHTOBBIE TOUKU. MI3roTOBIEHNE CTPYKTYD C
KBaHTOBBIMH Toukamu. Meroasl onpenenenus CKT.

Jlazepsl Ha CAaMOOPTaHU30BAHHBIX KBAHTOBBIX TOUKAX.

MHOrocoiHble CTPYKTYpPbl 1 HAHOCTPYKTYPbl. MHOTOCIIOMHOE OCaKIEHUE ITOCPEACTBOM
MarHeTpOHHOT'O PACHBUICHUS.

[ToBepxHOCTHBIE HAHOCTPYKTYpbI U MeTo MJID. [lonydueHne moBEpXHOCTHBIX CTPYKTYP
MOC-ruapugHoi TEXHOJIOTHUEH.

Xumuueckasi cOopka MOBEPXHOCTHBIX HAHOCTPYKTYP. YTIEpOIHbIE HAHOTPYOKH.
HuskopaszMepHbIe CTPyKTyphl Ha OCHOBE KpeMHHUs. [I[puMeHeHre Hu3Kk0pa3MepHOoro
KPEMHHSI B TEXHOJIOTUU U3TOTOBJICHHS TPAH3UCTOPOB U MHTETPAIbHBIX CXEM.

Cnncok BONpoCoB /sl MPOBeIeHUs1 HNTOTOBOM aTTeCcTALINH (324eT)

(IIposepxa cchopmuposannocmu komnemenyuu I1K-1 (unouxamopwvr UJ] 11K-1.2, HJ] TIK-1.3)

[lo pucruniuuHe MIAHUPYETCS UTOTOBBINA 3aueT. MToromast oueHka (opMupyercs 1Mo uToram
TeKylmeil paboTbl B ceMecTpe a TakKXKe BBICTYIUICHMS Ha TPAKTUYECKUX 3aHATUH C
npezcTaBiIeHneM pedeparta BHIIOTHEHHOTO B paMKaX CaMOCTOSITETIbHON paboTHI.

10.

11.

OOmrast XapakTepUCTUKAa COCTOSIHUS COBPEMEHHOW JJIEKTPOHUKHM W HAHOAJIEKTPOHUKU U
IIEPCIIEKTUB Pa3BUTHS JJIEKTPOHHONU TEXHUKH.

[loBepxHOCTb. OCHOBHBIE CBOWMCTBAa IOBEPXHOCTH. IlOBEpXHOCTHBIM IMOTEHLIMAI.
[ToBepxHOCTHBIE COCTOSIHMA. Poilb M BIMSHME MOBEPXHOCTH Ha IPOLECCHl MHUKPO- U
HAHOTEXHOJIOTH.

Muxkpoxknacrepsl. MeToabl MOMY4YeHUsI U IPUMEHEHHsI CTPYKTYP C aTOMHBIMH KJIACTEPAMH.
BumsiHue paccoriiacoBaHus apaMeTpoOB KPUCTALUIMYECKON PELIETKU HAa CBOMCTBA I'PAHMIIBI
paznena. HanpskeHHBIE TOIyIIPOBOAHUKOBBIE CTPYKTYPBI, UX CBOMCTBA U IPUMEHCHHUE.
TexHosornuecknue BO3MOKHOCTH IEPCIEKTUBHBIX BHAOB JMNHUTAKCUM. MomekysipHo-
Iy4yKkoBass M Ta3o(a3zHas SMUTAKCUS W3 METAJUIOOPTaHUYECKUX COEIUHEHHH. ATOMHO
CJIOEBOE OCaXKJICHUE.

CoBpeMeHHblE  JTUTOrpaMuUecKue METOAbl W HMX INPUMEHEHUE IPOU3BOJCTBE.
VYnerpaduoneroBas nurorpadus. Mmmepcuonnas nurorpadus. DIEKTPOHHO-TydeBas M
pEeHTreHOoBcKass JuTorpadus. MupoBble JUAEpPH B IPOU3BOJACTBE JHMTOrPapUUECcKOro
000pyI0BaHUSI.

be3maco4ynble METOABI BBICOKOIO PAa3pelleHUs] U MX HMCIOJIb30BAaHUE B HAHOTEXHOJIOTHH.
Hcnonp3oBaHue 37EKTPOHHOTO M HOHHOTO ITYYKOB B MUKPOTEXHOJIOTUH 151 (POPMHUPOBAHUS
pHUCYHKa.

KBaHTOBBIE OCHOBBI HAHOMHKEHEPUU. Pa3MepHOE KBAaHTOBAaHNE U KBAHTOBBIE OTPAHUUYEHUS.
HNutepdepentimonnsie ddpdexto. TyHHenupoBaHue. YCTpOMCTBAa Ha OCHOBE KBAaHTOBBIX
a¢dekToB.

D¢ dexThl MOHMKEHHON pa3MEPHOCTH B CTPYKTYPax Ha OCHOBE KPEMHHS U BO3MOKHOCTH MX
UCIIOJIb30BAaHUS B U3/ICIUSAX MUKPO U HAHOAIEKTPOHUKHU. MeTo 16l (hOpMUPOBAHUS CTPYKTYP
MOHMKEHHOM Pa3MEpPHOCTH Ha OCHOBE KPEMHUSL.

[TopucTplii KpeMHHMH H €ro CTPYKTypHble Moaudukaruu. MeTonpl yhnpaBieHUs
Mopdosorued  mopuctoro  KpemMHus.  IIpuMeHeHHe ~ MOPUCTOrO  KpEeMHHS B
MUKPOTEXHOJIOTUH.

TexHoJI0rHsl TOHKUX IUIEHOK M 3MUTAaKCHAJIbHBIX CTPYKTYP. MexaHU3Mbl SIIUTAaKCHAIBHOIO
pocta TOHKMX IuleHOK. JKuzakodasHas osnutakcus. ['azodaszHas snuTakcus U3
METAJIJIOOPTaHUYECKUX COeTMHEHUI. MOJIEKYISIpHO-ITyYKOBas AITUTAKCHS.



12. PazmepHoe kBaHTOBaHHE. KBaHTOBBIE TOUKH. VI3rOTOBIEHNE F€TEPOCTPYKTYP C KBAHTOBBIMU
ToukaMu. Jlazepbl Ha KBAHTOBBIX TOUKaX. CBEPXPELIETKH.

13. MHorocnoifHple HAHOCTPYKTYPHl M METOAbl HUX (GOpMHpOBaHHSI. MarHeTpoHHOE
pacrbuieHHe. OJEKTPOJUTHYECKOe ocaxaeHue. [loBepXHOCTHBIE HAHOCTPYKTYpPbl H
SMUTAKCUAIbHBIE METOABI UX (POPMHUPOBAHUS.

14. Xumudeckas cOOpka TOBEPXHOCTHBIX HAHOCTPYKTYp. Hmu3kopasmepHbie CTPYKTYphl Ha
OCHOBE MOPHUCTOro kpeMHus. HuzkopasmepHble CTpYKTYypbl Ha OCHOBE yriepoaa. I'paden u
rpadeHono1I00HbIE MaTepHalIbl, CBOMCTBA U NMEPCIICKTUBBI IPUMEHEHHUSI B AJICKTPOHUKE

15. CoBpeMeHHass ONTORJIEKTPOHWKA M TMEPCIEKTUBBI €€ pa3BuTus. [loaynmpoBOAHUKOBBIE
na3epsl. Hanomazepsl. CBeTonsmydaromue Ao 6. ONTOBOJIOKOHHBIC KaOeH.

16. IIpuGopsl HOYHOTO BUEHUA. MaTepuabl, TEXHOJIOTHs, KOHCTPYKITUH.

17. TemnepaTypHas U paguallMOHHAs CTOMKOCTb W3ACIUA MHKPOSJIEKTPOHUKUA. MeXaHU3Mbl
Terionepenayn M crnocoObl TernoorBoga. KpuosnexkTpoHuka. BnusHue paavauuu Ha
napameTpbl AIEKTPOHHBIX YCTPOUCTB.

18. Moaudukamus MOBEPXHOCTH MHUKPOYACTHUI[ METOJIOM CIIOHTAHHBIX PEaKIHWi BOJaOpoAa U
KHCJIOPOJIa B HAHOMY3bIPSX U MEPCIEKTUBBI UCIIONIB30BAHUS.

19. CTpyKTypbl «KPEMHHI-HA-U30JATOPE» U HX MPEUMYIIECTBA. TEXHOJOTUH HM3rOTOBJIECHUS
ctpyktyp KHU. Crpykrypst KHC, ux npeumyiiectBa W NEpPCHEKTHUBBI HMPUMEHEHUSI.
[TpeumyriecTBa U NEPCIEKTUBBI KAPOUTOKPEMHUEBON AIIEKTPOHUKH.

20. Kapbun kpeMHUS - MaTepuall JUIsg SKCTpeMaIbHOM 3NIEKTPOHUKH. Bo3MoxkHOCTH yriepona B
peleHun 3a7ad dKCTPeMabHOW 3JeKTpOHUKH. CTPYKTYphl U TPUOOPHI IKCTPEMATbHOU
ANEKTPOHUKHU

21. CoBpeMeHHass ONTOAIEKTpOHUKA. OMNTOAIEKTPOHHBIE MPUOOPHI HAa OCHOBE OPTraHUYECKHX
(monmmepHBIX) MatepuanoB: cBetoguoasl (OLED), dotouyBcTBUTENBHBIE NPHOOPHI |
COJIHEUHBIE 3JIeMEeHTHI. «[ ' MOKas» 3MeKTpoHHKa.

22. JIOCTM>KEHHUS U NEPCIEKTUBBI COJTHEUHON SHEPTEeTUKH.

23. CoBpeMEHHOE€  MHUKPOIJICKTPOHHOE  TPOM3BOACTBO.  (OCOOEHHOCTH  COBPEMEHHBIX
AQHAJTUTUYECKUX METOJOB U METOJIOB KOHTPOJISI B MUKPO3JIEKTpOHUKE. DU3NKO-XUMUYECKHE
ucCiaeoBaHus U (DYHKIIMOHAJIBHBIH KOHTpPOdb. [IpobOieMa MeTposoruu B COBPEMEHHOMU
HAaHOTEXHOJIOTUHU.

2. Onucanne NpoueAypsl BHICTABJICHUS OLEHKH

[To nToram 3auéra BBICTABISECTCA OHA U3 OLIEHOK: «3a4YET» U «HE3aYEeT).
Ounenka «3a4yeT» BBICTABIAETCS CTYAEHTY, KOTOPBIA 3HAET OCHOBHBIE MaTEMAaTUYECKHE MTPHU-
JIOKEHUS M PU3NIECKUE 3aKOHBI, SIBJICHHSI U TIPOIIECCHI, HA KOTOPBIX OCHOBAHBI PUHITUIIBI
NeiCTBUS 00BEKTOB MPOPECCHOHANBHOMN AEITEIbHOCTH, YMEET UCIOIb30BaTh JISl PELICHHUS MpU-
KJIQJHBIX 33/1a4 COOTBETCTBYIOIIUH (PU3NKO-MATEMATUUECKUH amnapart, BIaeeT HaBbIKaMu
¢bu3MKO-MaTEMaTUYECKOT O aHaIu3a JUIsl PEeIlIeHUs] €CTECTBEHHOHAYYHBIX 3aJJaHH, peleHus
TUTIOBBIX 33724 B paMKax MpodhecCHOHATBEHOM IeATEHHOCTH.
OuneHka «He3a4TEeHO0» BBICTABJISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHBIE MATEMAaTUYECKUE
MPUIOKEHUS U GU3NYECKUE 3aKOHBI, SIBJICHHS U MTPOLIECCHI, HA KOTOPBIX OCHOBAHBI MPUHIUIIBI
JIEHCTBUS 00BEKTOB MPOPECCHOHAIBHOMN AEITETFHOCTH, HE YMEET HCIIOIB30BATh sl PEIICHUS
MPUKIIAIHBIX 337]a4 COOTBETCTBYIOMINN (PU3HMKO-MaTeMaTHUYECKH arapar, He BilaJeeT
HABBIKAMU (PU3NKO-MATEMATHYECKOTO aHaN3a IS PEIICHUs] €CTECTBEHHOHAYYHBIX 3a[aHHH,
pelIeHHs TUTIOBBIX 3a7a4 B paMKax Mpo¢eCCHOHATBLHON NeSTEIbHOCTH.



IIpunoxkenne Ne2 k padoueil nporpaMme AUCHUILINHBI
«OCHOBBI NPOM3BOJACTBA B 00/12CTH MUKPO U HAHOIJIEKTPOHUKH»

MeToaudyecKue YKazaHusd 1J1dd CTYACHTOB 10 OCBOCHHIO TUCIHUIIJIMHBI

OcHoBHOW  (oOpMO  HM3JIOKEHUS Y4eOHOro MaTepuasa Mo JUCHUILIHHE «OCHOBBI

IPOM3BOJICTBA B 00JACTH MHUKPO M HAHO3JEKTPOHUKUY» SBISIOTCS JEKIUH. DTO CBS3aHO C TEM,
YTO B OCHOBE paszfieNia JIeKHT CIeUPHUECKUIl MaTeMaTUYeCKHH armnapar, ¢ MOMOIIbI0 KOTOPOTo
pelaTcsl OBOJBHO CJOXHBIE W TpoMo3lkue 3anaud. [lo psgy Tem mnpeayCcMOTpPEHBI
MPaKTUYECKHUE 3aHATHUS, HA KOTOPBIX MPOUCXOAUT 3aKPEIUICHHE JEKIIMOHHOTO MaTepuana ImyTeM
NPUMEHEHUS €ro K KOHKPETHBIM (U3MYECKUM 3a/JadyaM M OTpadOTKa HAaBBIKOB pPalOTHI ¢
MaTEeMaTUYECKUM anmnapaToM, UCIOJIb3yEMbIM B IAHHOM pa3Jieie.
Jlis ycnemHoro OCBOEHMSI JAMCLUHUIUIMHBI OYEHb Ba)KHO pa300p OMpenereHHOro KOJUYecTBa
3a/1a4, KaKk B ayJUTOPHM, TaK U CaMOCTOSITEJIbHO B KAauecTBE JOMaIIHUX 3anaHuid. [Ipumepsr
pelieHus 3a1a4y pa30ouparoTcs Ha JISKIUSAX U MPAKTUUYECKUX 3aHATUAX, MPU HEOOXOJUMOCTH MO
Haubosee TPYAHBIM TeMaM MPOBOASTCS JOMOJHUTENbHBIE KOHCYIbTaluu. OCHOBHas IIelb
pelleHus 3aJa4 — MOMOYb YCBOUTH (DyHAaMEHTalbHbIE MOHATUS M OCHOBBI pazfena «OCHOBBI
MPOU3BOJICTBA B OOJIACTH MHUKPO YW HAHODIIEKTPOHHUKH» M YMETh PACCUMUTHIBATH MPEACITHHO-
JOTTYCTUMBbIE U MPEJIeNIbHbIE PEXKUMbI pa0OThI U3 MUKPO- U HAHORJIEKTPOHUKH.

Jlnis penieHus 3a1a4 HEOOXOAMMO 3HATh U MOHUMATh JICKIIMOHHBINA MaTepual. [losTomy B
IpoLecce M3YyYEHUs TUCIUIUIMHBI PEKOMEHIYETCS PEryJiipHOE TIOBTOPEHUE MPOHIEHHOIO
JEKIIMOHHOTO MaTepuana. Martepuan, 3aKOHCIICKTUPOBAHHBINM Ha JICKIUSIX, HEOOXOIUMO T0oMa
emie pa3 mpopadaTeiBaTh U IIPU HEOOXOIUMOCTH JOTOJHATH WH(GOpMAaIMeH, MoJydYeHHONH Ha
KOHCYJBTAIUAX, TPAKTUUECKUX 3aHATUSAX WU U3 YYCOHOH JIUTEepaTyphl.

Bonbiioe BHMMaHNE JOMKHO OBITH YAEIEHO BBIMOIHEHUIO CAMOCTOATEILHON JOMAITHEH
pabote. B kauecTBe 3amaHui AJS CAMOCTOSITENILHOW PabOTHI JJOMa CTYAEHTaM IpeasiararoTcs
3aJjauM, aHAJIIOTMYHBIE Pa300paHHBIM Ha JIEKIMSIX U MPAKTUYECKUX 3aHATHIX.

JUnisi pOBEPKM M KOHTPOJISI YCBOCHHSI TEOPETUYECKOTO MaTepualia, MPHOOPETEHHBIX
IMPAKTUYECKUX HAaBBIKOB pabOThl CTyJIEHTaM IMpeajiaraercs BbIOpaTh Temy pedepaToB U
3alllUTUTh €€, BBICTYNHMB C JOKJIAJOM Ha 3aHATHU. Takke MPOBOASATCS KOHCyJIbTaluu (mpu
HEOOXOAMMOCTH) TIO Pa300py 3aJaHWil JIsI CaMOCTOSATEIbHOW paboThl, KOTOPBIC BBI3BAIU
3aTpyIHEHUS.

OcBouTh BOMPOCHl, H3JIaraéMble B TMpolecce H3y4YeHUs JUCHUIUIMHBI  «OCHOBBI
IPOM3BOJICTBA B O0JIACTH MHUKPO M HAHODJEKTPOHHUKH» CaMOCTOSITEIBHO CTYACHTY KpaiiHe
CIIOKHO. DTO CBSI3aHO CO CIIOKHOCTBIO M3yuyaemoro marepuana. [loaToMy mocemieHue Bcex
ayJIMTOPHBIX 3aHSATUU SIBIIIETCS COBEPIICHHO HEOOXOAMMBIM. be3 YMOpHBIX M PEryJsipHBIX
3aHATUA B TEYEHHE CEMeCTpa claTh 3a4eT [0 HMTOraM HU3Yy4YeHUs AUCUMUIUIUHBI CTYICHTY
IIPAKTUYECKH HEBO3MOXHO.



