MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA

HaunmeHoBaHue 06pa30BaTeJII)H0]71 nporpamMmmabl: HpOMbIIIIJIEHHaSI JJIEKTPOHMKA H MUKPONIPpOECCOPHasA
TEXHHKA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
METOJ0JIOI'USI HAYYHOU NEATEJABHOCTH

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
YacTh 00pa3zoBaTe/ibLHOM
Oo0si3aTenbHas
NMPOrpaMmbl:
Ne quCHMIIMHBI 110 Y4eOHOM
el y y 51.0.02

MJIAHY:

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

1 cemecTp - 16 yacoB;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 59,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabsHas padora
Pedepar

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

1 cemectp - 0,3 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ileab ocBoeHUs

JUCHUIIJIUHBI .

U3y4eHUe

HAay4YHOH

OCHOBBI  1JId OCO3HAHHOI'oO H

HCJICHAIIPABJICHHOTO HCIIOJb30BAHUA ITOJYUCHHBIX 3HAHUI npu CO3JaHUH 3JBJICMCHTOB, HpI/I60pOB n
YCTpOI;'ICTB MHKPOIJICKTPOHUKHU 1 HAHOJJICKTPOHUKH.

33[[3‘11/1 AUCHHUIIIMHBI

- paclIMpeHre Hay4YHOr0 KPYro3opa U 3pyAUILIMH CTYJEHTOB Ha 6a3e U3yueHus: 3aKOHOB (PU3UKU
HU3KOPA3MEPHBIX MOJIYIPOBOJHUKOBBIX CTPYKTYP AJIsl TOCJIEIYIOLIEr0 NCIOIb30BAHUS UX MIPU CO3TaHUU
pruOOpPOB HAHOANEKTPOHUKH, TBEPIAOTEIHHON AIEKTPOHUKH U B TEXHOJIOTHH MUKPO- U

HAHOJ3JICKTPOHUKU,

- moaroroBka k nposeaeanio HUP (HUOTKP), B wactHoct BKP maructpa.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

OIIK-1 Cnocoben
IPECTaBIIAT
COBPEMEHHYIO HAyYHYIO
KapTUHY MUPA, BBISABIISATH
€CTECTBEHHOHAYYHYIO
CYIIHOCTH TIPO0JIEM,
OTIPENENATh YyTH UX
pEIICHUS U OLICHUBATh
3(PEeKTUBHOCTD
C/IETTaHHOTO BBIOOpa

N/1-1lomnk-1 3HaeT TEHACHIIUH H
HCpCHCKTI/IBI)I pa3BI/ITI/I$I
SIIEKTPOHUKHU U
HAHOAJICKTPOHHUKH, & TAKKE
CMEXHBIX 00J1acTeil HAYKH U
TCXHUKHU

3HaThb.
- HCPCIICKTUBLI PA3BUTHUSA JJICKTPOHUKHU H
HAaHOJ3JICKTPOHUKH;.

OIIK-1 Cnocoben
IPECTaBIIATh
COBPEMEHHYIO HayYHYIO
KapTUHY MUPA, BBISBIATH
€CTECTBEHHOHAYYHYIO
CYILIHOCTb ITPOOIIEM,
OTIpeNIeNATh MyTH UX
pelIeHys ¥ OIIEHUBATh
3¢ heKTUBHOCTH
C/IeTaHHOTO BBIOOpa

W/1-20nk-1 YMeer
HCIIOJIB30BAaTh MEPEAOBOU
OTEUYECTBEHHBIN U 3apyOerKHBIN
OMBIT B IPO(eCCHOHATBHON
cdepe nesTeNbHOCTH

YMETB:

- HCIIOJIb30BaTh IIEPELOBOM
OTEUYECTBEHHBIN U 3apyOEKHBII ONBIT B
COOCTBEHHBIX MCCIIEIOBAHUSX..

OIIK-1 Cnocoben
NPECTABIIATh
COBPEMEHHYIO HayYHYIO
KapTUHY MHUPA, BBISIBIISATh
€CTECTBEHHOHAYYHYIO
CYILIHOCTb MTpOOIIEM,
OIIPEIETSATh IMYTH UX
peIIeHNs U OIICHUBATh
3¢ (HEeKTHBHOCTH
CIeTaHHOTO BBIOOpa

N1-3omnk-1 Baageer
NePeOBbIM OTEYECTBEHHBIM H
3apyOe’KHBIM OIBITOM B
npodeccuonanbHOM chepe
JeSITeTbHOCTH

3HATh.
- IPUHIUIIBI UCTIOJIB30BAHUA MCTOJOJIOTUN
B HAYUYHBIX UCCIICAOBAHUAX .

OIIK-2 Cnocoben
HpI/IMeHﬂTI) COBpeMeHHBIe
METOJbI HCCIEN0BAHHS,
Hpe]ICTaBJ'ISITB nu

W /I-1onk-2 3HaeT METOIBI
CUHTE3a U UCCIIENOBAHUS
Mojejen

3HATH:
- 3HaeT METO/Ibl CUHTE3a U UCCIIEIOBaHMS
MOJIEJIE NHTETPAIBHBIX MUKPOCXEM.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

apryMEeHTHPOBAHO
3alUIIaTh Pe3yabTaThl
BBIMIOJTHEHHON pabOoThI

OIIK-2 Cnocoben
HIPUMEHSATH COBPEMEHHbIE
METO/IbI HCCIIEIOBAHUS,
IPE/ICTABIATh U
apryMEHTHPOBAHO
3aIIUIIATh PE3YIIbTAThI
BBINTOJIHEHHOH paboThI

N]I-20mk-2 YMeeET ajieKBaTHO
CTaBMTh 3a7a4 MCCIIEN0BAHUS
U OIITUMHU3AIINU CIIOKHBIX
00BEKTOB Ha OCHOBE METOJI0B
MAaTEMATHUYCCKOT' O
MOZETUPOBAHMS

YMETb:

- QJIEKBATHO CTAaBUTh 3a1a4d
MCCIIEI0BAHNS U ONITUMM3AIMN CIIOKHBIX
00BEKTOB Ha OCHOBE METOIOB
MaTeMaTHYECKOTO0 MOJICITMPOBAHUSI.

OIIK-2 Cnocoben
MPUMEHSTH COBPEMCHHEIC
METOJIbI HCCIEA0BAHHS,
MPEJICTABIISITh U
apryMEHTHPOBAHO
3aMUIIATh PE3yabTaThI
BBITIOJTHCHHOM pabOThI

NJ1-3omnk-2 Biageer HaBpikamMu
METOJIOJIOTHYSCKOr0 aHajlln3a
Hay4HOI'O UCCIIEOBAHUs U €ro
pe3yJIbTaTOB

3HATH:

- HCTOPUIO Pa3BUTUS DIIEKTPOHUKU
(JTaMIIOBOM, IUCKPETHOM U MHTETPaJIbHOMN
IIOJIyIIPOBOJHUKOBOM, HAHODJIEKTPOHUKH;.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHANBHOW 00pa3oBaTeNbHON IMpOrpaMMe
[TpoMblnieHHAsT AJIEKTPOHMKA W MHKporporeccopHas TexHuka (mamee — OIIOIl), nampaBieHus
noarotoBku 11.04.04 DnexTpoHUKa M HAHORJIEKTPOHUKA, YPOBEHb 00pa30BaHuUs: BhICIIee 00pa3oBaHUE -

MarucTparypa.

basupyercs Ha ypoBHe BbIclIero oOpa3oBanus (0akaiaBpuaT, ClIEHUAINTET).

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE P OCBOEHUH TUCIUIUIMHBI, HEOOXOIMMBI IIPU BBITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTecTalMy 8 s @) Jlex | JIab | Ilp — - VKK TK T1IA CeMECTDE aTTeCTaluu
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MeTtopon0rus Hay4YHOM 12 1 2 - 2 - - - - - 8 - Hoozomogka Kk Konmponvnoii pabome:
JIeSITeIIbHOCTH W3y4yenue marepuaina JeKUUH U
1.1 | Meroaonorusi Hay4HOH 12 2 - 2 - - - - - 8 - PEKOMEHI0BaHHOM JTUTEPATYPHhI, TOUCK
JIeSTeIIbHOCTH Marepualia B UHTEpHeTe
IIo0z0mogKa K npaKmMuYecKUM 3aHAMUAM:
[Touck nuTepaTypsl ¥ MATEHTOB B UHTEPHETE
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
Marepuasa JeKIUU U PpeKOMEHJOBaHHON
JIUTEPaTypHI
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], ctp. 5 - 46
2 HlcTOKH M OCHOBBI 14 2 - 4 - - - - - 8 - Camocmoamenvroe usyueHue
METOJI0JIOT U HAYKHU U meopemuyuecko20 mamepuana: Vzyuenue
TEXHHKH B 00J1aCTH Marepuasa JEeKIIUU U PeKOMEHJOBaHHOU
NIEKTPOHUKH JIUTEPATYPBI
2.1 HcToku u 0CHOBBI 14 2 - 4 - - - - - 8 -
METOJI0JIOT U HAYKHU U
TEXHHUKH B 00J1aCTH
JICKTPOHHUKH
3 JlamnoBas snektponuka | 13.7 2 - 4 - - - - - 7.7 - Ilod20moeKa K npaKmuuyecKkum 3aHAMUAM:
3.1 | Merogponorus Texuukn | 13.7 2 - 4 - - - - - 7.7 - W3yuenne maTepuana IeKIUH U
B 00J1aCTH JTaMIIOBOM PEKOMEHIOBaHHOH JINTEPATYPEI
JJIEKTPOHUKH H3yuenue mamepuanos iumepamypHsix
UCMOUHUKOB:
[5], ctp. 114 - 165
4 JuckperHas 12 2 - 4 - - - - - 6 - Iloozomoexa K npakmuyecKum 3aHAMUAM:

5




MOJIYIPOBOTHUKOBAS W3y4yenue marepuaina JeKIuu U
JJICKTPOHUKA PEKOMEHIOBaHHOH JIUTEPATYPEI
4.1 HuckperHas 12 H3yuenue mamepuanos 1umepamypHsLx
MOJIYIPOBOTHUKOBAS UCIOYHUKOG:
ANEKTPOHUKA. [3], ctp. 240 - 280
[5], ctp. 19 - 88
5 WnTterpansHas 14 Iloozomoeka doknada, eblcmynieHuA:
MOJTYTPOBOTHUKOBAS W3zy4yenne marepuana JIeKIuu U
JIEKTPOHHUKA PEKOMEHIOBaHHOHN JIUTEPATYPhI, TIOMCK
5.1 WnTterpanpHas 14 MaTepuala B HHTEpHETe
MIOJTYTPOBOTHUKOBAS I10020mogKa K npaKmuueckum 3auAmuam:
JJIEKTPOHUKA W3y4yenue marepuaina JeKUUH U
PEKOMEHI0BAaHHOM JTUTEPaTypPHI
H3yuenue mamepuanoe 1umepamyprbix
UCIOYHUKOG:
[4], cTp. 13 - 28, 177 - 197
[5], cTp. 89 - 113
6 Merononorus HayKu 1 16 Ilodzomoeka pepepama: VI3yuenue marepuana
TEXHHUKH B 00J1aCTH JIEKIIUU U PEKOMEHJOBaHHON JINTEPATYPEI,
HAHO3JIEKTPOHHUKH MIONCK MaTepHasa B UHTEPHETE
6.1 HUcropus u 16 Ilodzomoexa kK npaKmuyecKkum 3aHAMUAM:
METOJIOJIOTHSI HAYKU U W3y4yenune marepuaina JeKnIuu U
TEXHHUKH B 00J1aCTH PEKOMEHIOBAaHHOM JINTEPATYPHI
KpPEMHHEBOU H3yuenue mamepuanog 1umepamypHbix
HAHO3JIEKTPOHUKHU UCMOYHUKOG:
[2], cTp. 198 - 318
[4], ctp. 212 - 249
[6], cTp. 13-21
7 Metoosorust Hayku U 14 Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
TEXHHUKH B 00J1aCTH W3ydyenune marepuaina JeKIuu 1
MOJIETPOHUKH PEKOMEHIOBaHHOH JINTEPATYPHI, TIOUCK
7.1 HUcropus u 14 MaTepuala B HHTEpHETe

METO/I0JIOT Ul HAYKU U
TEXHHUKH B 00J1aCTH
HOBBIX HalpaBJIeHUI
HaHO3JIEKTPOHUKH:
MOJIEKYJIsIpHast
ANIEKTPOHHKA
(MoJIeTpoHHKa)

H3yuenue mamepuanoe iumepamypHoix
UCIOYHUKOG:
[4], cTp. 152 - 160, 172 - 176, 270 - 302




8 VYraepoaHas 12 2 - 2 - 8 Iloozomogka pedpepama: V13yuenne marepuana
JJICKTPOHUKA JICKIIMU U PEKOMEHJOBAaHHOMW JINTEPATYPHI,
8.1 VYraeponaHas 12 2 - 2 - 8 MIOUCK MaTepHaja B UHTEpHeTe
JJIEKTPOHUKA I10020mo6Ka K npaKmu4eckum 3auAMuaM:
W3ydyenue MaTepuana JEKIUU U
PEKOMEHIOBaHHOHN JIUTEPATYPBhI, TIOMCK
Marepuania B HHTEpHETe
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[4], cTp. 105 - 108, 120 - 144, 148 - 152, 198 -
204
3a4er ¢ OLEHKOI 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 16 - 32 0.3 59.7
Hroro 3a cemecTp 108.0 16 - 32 - - 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTtopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTaIlMK MO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Memooonoz2us nayunou desmenbHocmu

1.1. Merononorust Hay4HOU JIEITEIBLHOCTH

Beenenne. Hayka kak ¢opma JesTeIbHOCTH YeloBeka. METOHONorus — 3TO y4eHue o0
opranuzanuu aestenbHocTd. Hayka B mepuon antuyHoctd. XX Bek or OBBACHEHUA k
[MTPEJICKA3AHUIO. Bo3zpacranue ponb pyHmameHtanbHOi Hayku. HaydHoe mccienoBaHue Kak
dopma opranuzauuu AestenbHocTU. llens HayyHoro wuccienoanus. CTpyKTypa oOpraHU3aluu
Hay4yHbIX HccieqoBaHui. Meronapl (YpoBHM) HayyHOro mo3HaHus. Buabl aesrenpHocTH. HOopmbl
HayyHOU nesTenbHOCTH. Crnenuduka HaydHoro mno3HaHus. CTpyKTypa HaydHOTO IO3HAHUS.
AHalM3 W CHHTE3 Kak MeToIbl mocTpoeHuss Mojnened. Kraccuduxamms wmopmeneil. Irtambl
MozenrpoBaHus. MmutanmonHoe moaenupoBanre. KomneotepHoe MoaenupoBanue TexHuyeckas
U MHKEHEepHas JesATeNbHOCTh. [Ipoliecc BBIMOIHEHUS MCCIENOBATEIbCKONW pPAa0OTHL. Tarbl
nposeaeauss HUP. Otuer mo HUP. Ponp nuteparypHoro o630opa u maTeHTHOro noucka. Haydnas
HOBH3HA..

2. Ucmoku 1 0cHogbl Meno0ono2uu HAYVKU U MEXHUKU 6 obnacmu ANEKMPOHUKU

2.1. MlcToku 1 OCHOBBI METOJI0JIOTMH HAYKH U TEXHUKHU B 00J1aCTH JIEKTPOHUKHU

HcTOKM ¥ OCHOBBI METO/IOJIOTMH HAYKU U TEXHHUKH B 00JIaCTH 3JIEKTPOHUKHU. Polb onpenenenus
HanpasjieHus JesTesnbHOCTH. Hama 3amaya — oOCYyIuTh MCTOKM M OCHOBBI METOJOJIOTUU HAyKU
TexHUKH B oOmactu osnektponuku. B. K. Teiizenbepr o teopun wundpopmanuu. [Ipunnun
nononHeHHoctn H. bopa kak nmpuHOMO METOAOJIOrMU. MeTononorus B 3JIEKTPOHUKE. MeToasl
CHUHTE3a M UCCIEIOBAaHUS MOJENEH, NPUMEHSEMbIX B MHUKPOAJIEKTpOHUKE. McTopus pa3BuTus
ANIEKTPOHMUKHU. METOI0IOrUs ¥ TEMIIBI Pa3BUTHUS HAYKU U HAYYHO-TEXHUYECKOTO IIporpecca. Jlym ne
bpoiine u BonHoBas ¢ynkuusa. Ypasaenue O. [lpénunrepa. Hayko€MKOCTh MUKPOIIEKTPOHUKH.
duznyeckue MoJeNI NpUOOPOB U TEXHOJOTUYECKUX ONepaIuil..

3. Jlamnosas ANEKMPOHUKA

3.1. MeToaosiorust TEXHUKHU B 00JIaCTH JTAMIIOBOM SJIEKTPOHUKH
Pabotsl b. ®panknuna, [x. @nemunra, JI. Jle ®opecra u P. Jlubena, T.A. Dnucona, O.B.
Puuaappacona, B. lllortku. OcoOO€HHOCTH JTAMIIOBOM JIEKTPOHUKHU. TEPMOITIEKTPOHHAS IMUCCHSL..

4. ﬂuc;cpemHa}l I’lOJZVI’lD060aHMK06a}l ANEKMPOHUKA

4.1. luckpeTHas MOJYIPOBOJHUKOBAS 3JIEKTPOHHUKA.

OcobeHHOCTH Tepexojia OT JIaMIOBOM K JTUCKPETHOW MOJYNPOBOJHUKOBON 3JIEKTPOHUKE.
Omnupudeckuiit 3tamn. llepBble NOMYyNPOBOJHUKOBBIE MPUOOPHI, BKJIAJ COBETCKMX YUYEHBIX.
[ToneBble u OUMONSAPHBIE TPAH3UCTOPBI. OCOOEHHOCTH METOJI0JOIMH HayKH B 00JaCTH JUCKPETHOH
ITOJIyIIPOBOJTHUKOBOM JJIEKTPOHUKH. TyHHENbHbIE AMOIBI. TEeXHOJOrMs MOJydYeHUs pn-nepexoja.
CoBpeMEHHBIN TPAH3UCTOP..

5. Unmeepanvnas nOJlVI’lDOGOOHMKOGCI}Z IJIEKMPOHUKA

5.1. UHTerpanbHas MoixynpoBOAHUKOBAsSI dJIEKTPOHUKA

OcHOBHbIE OCOOEHHOCTH HHTErpajbHON MOJIYNPOBOJHUKOBOW anekTpoHuKHU. [lepbie MMC.
MeTto0510rMs MaccoBOrO MPOM3BOACTBA NOIYNpoBogHUKOBEIX IMC. TexHonorus. 3akoH Mypa.
[TpoTtuBopeuns pa3BuTusi MUKpOdJIeKTpoHUKH. CkelnuHr. Macmrabupoanne MOIIT. [IpoGiema
MEXKCOEIUHEHHH. .



6. Memooonozus HAYKU U MexHuKu 6 obnacmu HAHOJJIEKNMPOHUKU

6.1. UcTopus u MeTof00Tusl HAYKH U TEXHUKH B 00JIACTH KPEMHHEBOW HAHOAJIEKTPOHUKHU

Hcropust u METOAOJOTHS HAYKH M TEXHUKH B OOJACTH KPEMHUEBOW HAHOZJIEKTPOHUKH.
PazButne texHomorunm mnpomsBoactBa MC. OcCOOEHHOCTH TEXHOJOTMH U KOHCTPYKIUU
COBPEMEHHBIX TPAaH3UCTOPOB. McTOpUsS M METOMOJOTHS HAYKH M TEXHHKH B OOJACTH HOBBIX
HanpaBlieHUN HaHORJEeKTpoHUKH. OpHosnekrponuka. KymnonoBckass Onokana. Pe3zoHancHoe
tyaaenupoBanue. PTI, PTT. Cnuarponuka. Pa6ora A. ®epta u I1. I'pronbepra, k. YnenOeka u
C. l'ayncmura. [IpubopHOe BOTUIOIICHUE. .

7. Memoodono2us HayKu U mexHuKky 6 001acmu MOoJempoOHUKY

7.1. UcTopus u METOH0OTUSI HAYKH U TEXHUKH B 00JIACTH HOBBIX HaIpaBJICHUN
HAHORJIEKTPOHUKH: MOJIEKYJISIpHAs DJIEKTPOHUKA (MOJIETPOHUKA)

MMUkpomonekyisgpHas U MAKPOMOJEKYJISpHas 3JIEKTPOHUKA. MOJIeKyIsipHble MaTepuabl.
Pa6otsr Jle Kena, I'. Kporo, P. Kapn u P. Cmennu, A. Xurepa, A. Makaunapmuny u X. [llupakana,
[Taitepiica, JI. Jlannay, C. U. Ilekapa. [IpuOopsl Ha OCHOBE OPraHUYECKUX MOJYIIPOBOJIHUKOB.

8. Yenepoonas snekmponuka

8.1. YrnepoaHas 3j1eKTpOHUKA
I'paden, rpadan. IIpubGopst Ha ocHOBe Tpadena u rpadana. DymwiepeHs U HAHOTPYOKH.
[TpuGops! Ha OCHOBE (QYIIIEPEHOB U HAHOTPYOOK..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Meronionorust HayuHoOMU AesrenbHOCTU. HayuHblil MeToa 1 MeTobl uccieoBaHus. Beioop
HAIpPaBJICHUSI HAYYHOI'O UCCIIEIOBaHMSI, METOIMYECKAsi CUCTEMA HAyUHBIX UCCIIEI0OBaHU,
CHUCTEMBI UMUTALIMOHHOTO MOJAEINPOBAHU. ;
2. [loaroroBka oTueTa MO NATEHTHBIM HCCIIEAOBAHUSIM;
3. IlarenTHsblil mouck B 6a3ax Patenscope u Espacenet;
4. IlaTeHTHBIE UCCIIEOBAHMS, MEXAYHAPOAHBIN ATEHTHBIN Ki1accuukaTop, MOMCK B 06azax
nmanaeix @UIIC u USPTO;
5. Metonomnorust Hayku ¥ TEXHUKH B 00JIACTH TUCKPETHOW MOJIYTIPOBOIHUKOBOM
ANIEKTPOHUKHU. PU3NUecKre MOAEIH MOJIYTIPOBOHUKOBBIX IPHOOPOB: OCHOBHBIE YpaBHEHUS,
MOJIEIH MOABUKHOCTH, TeHEpalluu U peKoMOnHauu. Ou3ndeckre MOAEIN TEXHOJIOTUYECKUX
onepauuii: 1 y3un, OKUCICHHsI, HOHHOW UMIIaHTALlUY. ;
6. MeTtozpb! petieHus MpobaeMbl Ha IpUMepe 30HHOM Teopun. Teopus cuiabHOMN U cinaboii
cBsi3u. Anmabatudeckoe nmpuonmxeHne wim npudmkenue bopua—Onnenreiimepa.
OpnHosnexTpoHHOE NpHUOIMKeHne Wi MeTol XapTpu — @oka. 30HHas TEOpHUS
MOJIyNIPOBOJHUKOB. KBaHTOBOW T€OpUHU MOJTYIIPOBOJHUKOB — OJHA U3 METOI0JIOTHUECKUX
COCTaBJISIOLIUX MEPCIEKTUBHBIX MPOEKTHBIX pa3pabOTOK, CBSI3aHHBIX C TEXHUKOM B 00J1aCTH
MOJIYTIPOBOTHUKOBOM 3JIEKTPOHUKH.;
7. IlpuxinagHbie MPOrpaMMHBIE MMAaKeThI 7S pacyeTa U MOJIEIUPOBAHUS MHTETPATIBHBIX
MHUKPOCXEM;
8. IlpukiamHbie MpOrpaMMHBIE TIAKETHI IS pacdeTa U MOJICITHPOBAHUS MHTETPATbHBIX
MHUKPOCXEM.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YIbTaThl 00YUYEHHUS 1O

Howmep paznena aucruruinHsb (B

O1eHOYHOE CPEACTBO

Konanr
JUCLUIIIINHE COOTBETCTBUMU C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WH/INKAaTOpPOB
(B COOTBETCTBUH C pazaeaom 1) 1]2[3]4]5]6]7]8
3HaTh:
NEPCHEKTUBBI PA3BUTUS JIEKTPOHUKH U KonTtposnbHas padora/KonrposnsHas pabora Ha
HAHOAJIEKTPOHUKHU; W/-lomes P I EHaHI/Ie JEKIMOHHOIO MaTepuania 1o pasaeiy
Mertoponorus Hayku ¥ TEXHUKH B 00JIacTH
HAHO3JIEKTPOHUKH"
IPUHIUIBI UCIIOJIb30BaHUS METOAOIOTUU B VT30 + Pe(bepaz/Pe(bepaT o pa"3L[eJ1y "Metononorus
HAYYHBIX UCCIICTOBAHMSIX; HAYYHOH JeSTeTbHOCTH
3HaeT METO/Ibl CUHTE3a U HCCIIEeI0BAHUS V/-lomcs + Pedepar/Pedepar no pazneny "Metogonorus
MOJIeJIeH HHTErPAIbHBIX MUKPOCXEM ] HAYYHOH JIeSTeTbHOCTH"
HCTOPUIO PA3BUTHUSI DJIEKTPOHUKH (JJaMIIOBO, KonTponbnas padota/KonTponbhas paboTa Ha
JMCKPETHON U HHTErpaIbHOM 3HaHUe JICKI[MOHHOI'0 MaTepHasa 1o pasaeiny
MOJTYTTPOBOTHUKOBON, HAHOIJIEKTPOHUKH; "NHTerpanbHas IOIyIpPOBOIHUKOBAS
3JIEKTpOHHKA"
KonTtponbHas padora/KontponbsHas pabota Ha
VJ1-30mc2 + 4 ';’:HaHI/Ie JEKIIMOHHOI0 MaTepuaia o pasaeiy
JlamroBast ¥ AUCKPETHAS MOTYIPOBOTHUKOBAS
JJEeKTpoHUKa"
KonTtponbHas padora/KonTponbsHast pabota Ha
3HaHHE JIEKIMOHHOTO MaTepuaiia o paszeny
"MeTo10JI0TUsl HAYKH M TEXHUKU B 00JIaCTH
HaHO3JIEKTPOHUKH"
YMeTh:
WCIOJIb30BaTh MEPEIOBON OTEUECTBEHHBIN U KonTtponbHas padora/KonTtponsHas pabora Ha
3apyOEKHBIN OIBIT B COOCTBEHHBIX VJ-20mc4 + 3HaHHE JIEKIMOHHOTO MaTepuaiia o paszeny
HCCIIE/IOBaHMSIX. ) "NHTerpanbHas NOIYIPOBOIHUKOBAS
JJIEKTPOHMKA"
AJIEKBATHO CTABUTH 33/[a41 HCCIEOBAHUA 1 | 1 T-20mc2 + KonTtponbHas padora/KontponsHas pabora Ha
ONITUMH3AIINHN CIIO)KHBIX 00BEKTOB HAa OCHOBE 3HaHUe JEKIMOHHOI0 MaTepuaa 1o pasaeiny
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MCTOJO0B MAaTEMATHYCCKOI'0 MOACINPOBAHHUA

"MNnaTerpasibHas MoaynpoBOHUKOBAs
JIEKTpOHUKa"
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. KontponbHas paboTa Ha 3HaHHE JEKIIMOHHOTO MaTepuana 1o pasneny "HMHrerpanbpHas
HOJYyIpoBOHMKOBAs iekTpoHuka" (KoHTponbHas pabora)
2. KonrtposbHas paboTa Ha 3HaHHUE JEKIIMOHHOTO MaTepuaia mo pasaeny "Jlammosas u
JMCKpEeTHasl OJyIpOBOIHUKOBAs ekTpoHuka" (KoHrponbHas pabora)
3. KonTtponbHas paboTa Ha 3HaHHE JIEKIIMOHHOTO MaTepuaia o pasneny "MeTomosiorust HayKu
Y TEXHUKHU B 001acTi HaHOAIeKTpoHUKHU'" (KoHTposibHas paboTa)

Dopma peanmzanuu: IIpoBepka kauecTBa 0OPMIICHUS 3a1aHUS
1. Pedepar no pazneny "Merononorust HayuHoii nesrenbHoctu" (Pedepar)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBISETCS NPUIOKEHUEM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

3auem ¢ oyeuxoui (Cemecmp Nel)
OueHnka omnpezensercs B cootBeTcTBuM ¢ [Tonoxkennem o 6amibHO-peiTuHroBoit cucreme (bAPC)
st cryaeHtoB HUY «MOBOW» Ha ocHOBaHMU CEMECTPOBOM M aTTECTAIMOHHOM COCTABIISIOILIUX.
YcnemHas caada MaTepuanoB pedepara U mpe3eHTaluu 100aBiseT K TeKylen onenke 1 6amn

B numiom BeIcTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. HomHuuHa, B. B. ®opMupoBanne yMeHH Hay4HO-UCCIEA0BATENBCKON NEATENBHOCTH Y
CTYJEHTOB : yueOHoe nocobue no kypcy "lIIpakTika HHHOBalIMOHHBIX pa3paboTok" Mo
Hanpasienuto 13.03.02 "DnexTposnepreTuka u snektporexHuka" / B. B. [lomuuna, I'. U. Yo, M. A.
Kosunosa, Ham. ucciien. ya-r "MOUN" (HUY"MDBUN"). — M. : Uzn-Bo MDU, 2019. — 60 c. — ISBN
978-5-7046-2116-4.

http://elib.mpei.ru/elib/view.php?id=10821;

2. bopucenko, B. E. Hanoanextponuka : yueGHOe mocoOue JiIst By30B 10 CIIEIUATBEHOCTSIM
"MuKpo- ¥ HaHOAJIEKTPOHHBIE TEXHOJIOTUHU U cucTeMbl" U "KBaHTOBBIE HHPOPMAIIMOHHBIE
cucremsl" / B. E. bopucenxko, A. U. Bopo6sesa, E. A. YTkuna. — M. : BUHOM. JlaGopaTopus
3Hanuit, 2009. — 223 c. — (Hanorexnonorun). — ISBN 978-5-947749-14-4.,

3. lllanumosa, K. B. ®usuka nonynposoauukos : yueOHuk / K. B. [llanumosa. — 4-e u3., crep. —
M. : Jlann-IIpecc, 2010. — 400 c. — (YueOuuku 15 By30B. CrienmanbHas Jiteparypa). — ISBN 978-
5-8114-0922-8.,;

4. llyka, A. A. HanosnekTpoHuKa : yueOHUK AJisi 6akaiaBpuaTa U MarucTpaTyphbl By30B 1O
WH)KEHEPHO-TeXHUYeCKUM HarpasieHusM / A. A. Illyka ; o6mt. pea. A. C. Curos. — M. : FOpaiir,
2017. - 297 c. — (bakanaBp u Maructp. Akagemuaeckuii kypc). — ISBN 978-5-9916-8280-0.;
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5. Bopo6seB, M. /1. [TomynpoBogHUKOBAs M BaKyyMHasl 3JIEKTPOHUKA : yuyeOHOe mocodue 1mo
Kypcam "Onektponuka”, "TBepaorenbHas anekTpoHuka”, "BakyyMHas u nia3MeHHast
AIIEKTPOHUKA" TI0 HANpaBJIEHUSAM "DIEKTPOHUKA U MUKpodIekTponuka", "Pagnorexnuka" / M. 1.
Bopo6bseB, Mock. suepr. ua-t (MOU TY). — M. : U3narensckuit jom MOU, 2010. — 168 ¢. — ISBN
978-5-383-00518-7.

http://elib.mpei.ru/elib/view.php?id=1861;

6. llyka A. A.- "Hanoanekrponuka", (5-e uzn.), Usmarenscrpo: "Jlaboparopus 3nanuii", Mockaa,
2020 - (345 ¢.)

https://e.lanbook.com/book/135510.

5.2 JInueH3M0HHOEe U CBOOO/IHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitna, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3a naHHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 9BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. KypuaJwsl Institute of Physics (IOP), Betuxoopuranus - https://iopscience.iop.org/
12. MaTenTHas 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

13. Kypnaa Science - https://www.sciencemag.org/

14. dnexTponnas 6udimoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenne
HAUMCHOBAaHHE
VYuebnsie ayautopuu st | K-120, MammHHBIHM 3a1 cepBep, KOHAUIMOHED
NPOBEAEHUSA JTEKLIUOHHBIX UBI]
3aHSATUN U TEKYIIETO Bb-305, Yuebnas rapTa co CKaMbeH, CTyJI, JOCKa MEJIOBas,
KOHTPOJIA ayIUTOpUs MYJIbTUMEAUNHBIN POEKTOP,
KOHJIUITHOHED
YueOHbIe ayAUTOPUH IS b-305, YuebOnas MmapTa co CKaMbe, CTYJI, TOCKAa MEJIOBas,
MPOBEACHUS TPAKTUYECKUX ayIUTOpUs MYJIbTUMEAUNHBIN POEKTOP,
3aastuii, KP u KII KOHJIUITUOHED
VYuebnsle aynutopun i | 2K-120, MammHHBIH 3a1 cepBep, KOHIAULMOHED
IIPOBEICHUSA NBIJ
MIPOMEKYTOUHOMN B-305, YueOnas 1apTa co CKaMbeH, CTYJI, JOCKA MEJIOBas,
aTTecTalnuu ayAUTOpHUS MYJIbTUMEIUNHBIN IPOEKTOD,
KOHJIULIUOHEP
ITomemenus ms HTB-303, JleknuonHas CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
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CaMOCTOSITEITLHON paObOTHI ayJIUTOPUS MMHUCHbMEHHBIN, BEIIAIKA JUIS OJEXK b,
KOMITBIOTEPHAS CETh C BBIXOJIOM B
HHTepHET, KOMIIBIOTEP MEPCOHATBHBIH,
MPUHTEP, KOHTUITHOHEP
[Nomerwmenus st E-324/1, CTOJI, CTYJI, mKad sl JTOKYMEHTOB, IIKad
KOHCYJbTUPOBAHUS [TpenogaBaTenbckas JUISL OJCHKIBI
kad."I[Ipom.ou."

[Tomemenus st XpaHEeHUS
o0opyIoBaHUs U y9€OHOTO
WHBEHTapS

E-324/5, Meronnueckuii
KaOuHET Kad.
"I[Tpom.om."

rapTa, CTyJ, BeIaJIKa JUIs OJEkKIBbL,
KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B

WHTepHeT, MyJIbTUMEIUUHBIN IPOEKTOP,

JI0CKa MapKepHas NepeABHKHAs, HOYTOYK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[OJIOI‘I/IH HaquOﬁ ACATCIIBHOCTU

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KontponbHas pabota Ha 3HaHUE JEKIIMOHHOTO MaTepuaia o paszaeny "JlammoBas u qucKpeTHast
NOJynpoBOIHUKOBasA dnnekTpoHuka” (KonrponbHas pabora)

KontponbHas paboTa Ha 3HaHUE JICKIIMOHHOT'O MaTepuaia o pasaeny "MHrerpanbHast
[OJIyTIPOBOHUKOBAs AieKTpoHUKa" (KoHTposibHas padoTa)

KontponbHas paboTa Ha 3HaHUE JEKIIHOHHOT'O MaTepuaa 1o paszaeny "MeToIon0rus HayKH U
TEXHHUKU B 001acty HaHOAIeKTpoHUKU" (KoHTponbpHas padboTa)

Pedepar o pazneny "Merononorust HayuHoii nesrenbHocTu" (Pedepar)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Munexc KM- | KM- | KM- | KM-
Howep Paznen aucuuninHb KM: L 2 3 4
pasjena Henens 4 8 12 15
KM:
1 MeTo1070THs HAYYHOU AESATEIbHOCTH
11 Mertonosorust Hay4HOU JesITeIbHOCTH + +
2 HcToKH ¥ OCHOBBI METOI0JI0TMH HAYKU M TEXHUKU B 00JIaCTH
AJIEKTPOHUKHU
21 HcToKH ¥ OCHOBBI METOI0JIOTMH HAYKU M TEXHUKU B O0JIACTH +
' DIIEKTPOHUKHU
3 JlamnioBast 371€KTpOHUKA
3.1 Metonosiorust TEXHUKHU B 00IaCTH JIAMIIOBOM 3JI€KTPOHUKU + + +
4 JluckpeTHas MoJIynpoOBOIHUKOBAs JIEKTPOHUKA
4.1 JluckpeTrHas MoiaynpoBOJHUKOBAS YIEKTPOHHUKA. + + +
5 WuTerpanbHas MoynpoBOJIHUKOBAS 3JIEKTPOHUKA
5.1 WHTerpanbHas moaynpoBOAHUKOBAs 3JIEKTPOHHUKA +
6 Metopnonorus Hayku ¥ TEXHUKH B 00J1aCTH
HAHO3JIEKTPOHUKHU
6.1 Hcropus 1 METOJIONIOTHS HAYKH U TEXHUKHU B 00J1aCTH +
' KPEMHUEBOM HaHORJIEKTPOHUKH
7 MeTtoom0rus HayKH U TEXHUKHU B 00J1aCTH MOJIETPOHUKHU
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I/ICTOpI/ISI U METOAOJIOrUs HAYKHW U TCXHUKU B 00J1aCTH HOBBIX

7.1 HaIIpaBJICHUN HAHOXJIEKTPOHUKH: MOJIEKYJIsIpHAs +
AJICKTPOHMKA (MOJICTPOHHKA)
8 YrnepoaHasi 3J€KTPOHUKA
8.1 VYriepoaHas 3JIeKTpOHUKA +
Bec KM, %: | 25 25 25 25
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