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NpOLECCOB M NPOU3BOACTB, YTBEPXKAEHHBIM Nprkazom MuHobpHaykn Poccun ot 25.11.2020 r. Ne 1452

CocrtaButensb (1):

KaHauaaTt pu3nKo-mMmaTemaTMyieckux Hayk, JoueHT peHnwnH AnekcaHap
CemeHoBMY
Ot kadeapbl cocTaBUTENS: OHTUH Butanun Akosnesuy

3aBegyowmi kadenpor aBTomatmsaumm
NPOM3BOACTBEHHbIX NMPOLIECCOB

Ot BbINyckatoLen kadeapbi: OHTUH Butanun Akosnesuy
3aBseayownii kadeapon

MeToaunyeckun otaen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: ChopMmpoBaTh KOMNETEHLUN 0ByyatoLLerocs B 06nactvt npuMeHeHnss HaHOTEXHOMorvi Ans
CO30aHNA 3MEKTPOHHBLIX M OMNTOSMEKTPOHHBLIX YCTPOWCTB CUCTEM aBToMaTtusauuu, YNpaBreHUsl, KOHTPOMsS U AUarHOCTUKU
TEXHOMNOrM4eckMx NpPoLECCoB 1 NPON3BOACTB.

1.2 3apgauv AMcUMNNUHbI:

* PaccMoTpeTb NCTOPUIO BO3HUKHOBEHUS HAHOTEXHOMOIMMIA, OCHOBHbIE MUPOBbLIE JOCTUXEHNS Ha CErOAHALLIHWUIA OEHb U
nepcrnekTuBbl PasBUTUS;

* PackpblTb NpuHUMNbLI NOCTPOEHNA UM PYHKLMOHMPOBAHUS 3JIEKTPOHHBLIX YCTPOWCTB, BLIMOJSIHEHHLIX HA OCHOBE
HaAHOTEXHOMOrMIN, AaTb 3HAHWUS W MOHMMaHMe 3aKOHOB, NeXalux B OCHOBe paboThbl, Kak OTAENbHbLIX 3MEMEHTOB, TaK U
3NEKTPOHHBIX CUCTEM B LIESIOM;

* [NokasaTb 0COOEHHOCTU NPUMEHEHUSA SMNEKTPOHHBLIX YCTPOWUCTB MPU PEeLUEHUN LWMPOKOro Kpyra Npon3BOLCTBEHHbIX
3apav;

* HayunTb 0Oy4aroLLmMxca BO3MOXHOCTU 4115 (hOPMUPOBaAHNST HaBbIKOB paboTbl C HAYYHO-TEXHMYECKONW NUTEPaTypor 1
nporpaMMHbIM obecrneyeHnem No MaTeMaTM4eckoMy MOAENMPOBaHUI0 (DYHKLIMOHNPOBAHNS 3NEKTPOHHbIX YCTPOWCTB.

1.3 TpeboBaHus Kk NpeaBapUTeNbLHON NOAroTOBKe 06yyaroLerocs:

MpenBaputensHas NogroToBka npegnonaraeT co3faHue OCHOBbI ANd (hOPMUPOBAHUSA KOMMETEHLMN, YKa3aHHbIX B M.
2, Npn N3y4eHnn QUCLIMNIINH:

CoBpeMeHHble Npobrnembl aBToOMaTnU3aLumn 1 ynpaeneHus

MHdopmMaunoHHO-N3MepuUTeNbHbIE CUCTEMBI U YCTPONCTBA

TexHonornst 06BbLEKTHO-OPUEHTMPOBAHHOIO NPOrpaMMMpoOBaHMS

PobGoToTexHnyeckmne Komnnekcobl 1 MUKponpoLeCcCOpHble CUCTEMbI nokansHoOn asToMaTU3aLmnn

2 KOMMNETEHUWUN OBYYAIOLWWEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-4: Cnoco6eH yyacTBOBaTh B (hOpMUPOBaAHUM HOBbIX HanpaBflIeHUN Hay4YHbIX UCCNea0BaHUN U
ONbITHO-KOHCTPYKTOPCKUX pa3paboTok B COOTBETCTBYHOLLEN 061acTy 3HaHUN

3HaTb: MeToauky pas3paboTkM HOBbIX BWOOB 3MEKTPOHHOW MPOAYKUMM MUCMOSIb3yEMOM B TEKCTUIbHOW W NErkoi
NPOMBILLNIEHHOCTU

Ymetb: AHaJ'IVI3VIpOBaTb Ka4yeCTBO NpoayKuuu, nonyqaelvloﬂ C MCMNOMb30BaHWEM HAHOTEXHONOMMN B TEKCTUINBHOW U NEerkomn
NPOMBbILLUNIEHHOCTU

Bnapetb: HaBbikamu pa3p860TKVI TEXHUYECKOro 3agaHus no BbiMyCKy NpoaykKunn HaHOPa3MepHbIX mMactabos.

3 PE3YJIbTATbI OBYYEHUA MO ANCUUNNUHE

O |KoHTakTHas
< 6
a paboTa
5 WHHOBaL, dopma
HanmeHoBaHue 1 cogepxaHune pasgenos, S =® CP
. = dopmbl TeKyLLero
TEM U YYEOHbIX 3aHATUI 3 2| ek Mp. (4achbl) SAHSTVIA KOHTPONS
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O 2 [ (uackl) | (wacer)
x

Pasgen 1. OcHOBbI HAHOTEXHONOMNM

Tema 1. OTanbl pasBUTUSA ANEKTPOHMKN
lMpakTuyeckoe 3aHsTUE: 0BCYXOEHME
NUCTOPUN Pa3BUTUSA INEKTPOHUKU U
MUKPO3MEKTPOHNKM

Tema 2. . HayyHble n TexHonornyeckme 0
OCHOBbI HAHOJMEKTPOHWMKU. [NpakTuyeckoe
3aHATUe:06CcyXaeHne MeToaoB
doTonutorpacum

Tema 3. OnemeHTbl KBAQHTOBOW (PU3MKN.
MpakTnyeckoe 3aHsATME: COBPEMEHHbIE 4 2 5 AC
B3rnsiaibl Ha Npobnembl KBAHTOBOW PU3NKM

Pasgen 2. NonynpoBOAHNKOBLIE CTPYKTYPbI

Tema 4. Ponb nonynpoBOAHMKOBbLIX CTPYKTYP
B MUKPOJNEKTPOHWKE, NPeanocChIfiku
nepexoga OT MUKPO - K HAHOCTPYKTYypam
MpakTnyeckoe

3aHATUE :NONYNPOBOAHUKOBLIE CTPYKTYPHI,
NCMNONb3yeMble B HAHO3MEKTPOHMKE.

Tema 5. OcHoBHble aTanbl TexHonorum MMC.
JNntorpadums. MNMpaktnyeckoe
3aHATME:pasBMTME TEXHOSOMMM NPOMU3BOACTBA 2 1 6 AC
MHTEerpanbHbIX MUKPOCXEM C pa3fiMyHON
CTEMNeHbto MHTerpauum




Tema 6. . Pusnyeckmne ocHoBbI
HaHO3MEKTPOHMKK [NMpakTnyeckoe 3aHsTHE:
du13nyeckme 0CHOBbI HAHOAMEKTPOHMKN

Pasgen 3. TexHuyeckne cpeacrtea
HaHOTEXHOMNOrMu

AC

Tema 7. HaHonuTorpadus MNpaktuyeckoe
3aHATME:YCTPOMCTBO COBPEMEHHOW NUHUN MO
NPOU3BOACTBY MUKPOCXEM HaHOMacLUTabHOro
YPOBHS

AC

Tema 8. 30HAOBbLIE HAHOTEXHOMOMUM.
MpakTnyeckoe 3aHATME:YCTPOMUCTBO U paboTa
3NEKTPOHHOrO N 30HAOBOrO0 MUKPOCKOMNOB

AC

Pasgen 4. [lepcnekTuBbl pa3BuTus
HaHOTEXHOMOIMMI.

Tema 9. YrnepoaHble HaHOKMNacTepbl.
MpakTnyeckoe 3aHsaTME:yrnepoaHble
HaHOKNacTepbl, NEPCNEKTUBbLI NX
NpUMeHeHUs

AC

Tema 10. lNMpuMeHeHe HaHO3NEKTPOHUKU B
cucTeMax aBToMaTUYeCKOro ynpaBneHus u
KoHTponsa NpakTtuyeckoe
3aHSATUE:NepCcrnekTNBbl HAHOTEXHOIOMNN B
3NEKTPOHUKE 1 ONTOSNEKTPOHNKE

6,75

AC

WNtoro B cemecTpe (Ha kypce ansa 3A0)

34

17

56,75

KoHcynbTauum 1 npoMexyTodHas attectaums
(3auer)

0,25

Bcero koHTakTHas pabota u CP no
AvcuMnvHe

51,25

56,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTvipoBaHue y4ebHbIM NiiaHoOM He NpeaycMoTpeHo

5. ®OH[l OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasatenen, KPUTEPMEB U CUCTEMbI OLLEHMBAHUSA Pe3yNbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHUBaHNsA pesynbTaToB 0byYeHus
KOMMEeTEeHLUnn cpencrtea

M3naraet aTanbl pasBuUTUS ANEKTPOHUKN, HAyYHbIE U TEXHONOrM4yeckne
OCHOBbl HAHO3NEKTPOHUKM Bonpockl anga yctHoro

MK-4 AHanmampyeT JOCTOMHCTBA U HEAOCTATKN COBPEMEHHbLIX CNOCO60B cobecenoBaHus
NOJTy4YEHMS HAHOCTPYKTYP PasfnnYHbIMM METOOAMMU. [MpaKkTKo-OpNEHTUPOBAHHLIE
MprMeHseT HAHOANEKTPOHMKY B CUCTEMaxX aBTOMaTUYECKOro 3apaHua
yrnpaBfieHns U KOHTPOns

5.1.2 Cucrema v KpUTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMNETEHLIMI

LLikana oueHuBaHna

YcTHoe cobecenoBaHme

MncbmeHHas paboTa

O6yyatowmincs 0CBOUN ANCLMMNINHY,
nprnobpen NnpakTu4yeckme HaBbIKA 1
TeopeTnyeckne 3HaHus B obnactu
HaAHOTEXHONOMMN B SNIEKTPOHUKE U

3auTeHo

ONTOJJIEKTPOHUKE. OtBeTun rpamMoOTHO Ha
BCE TeopeTunveckne BonpocCobl. Mocetun Bce
3aHATUS, B NOTHOM 06beme BbIMOSHWI BCE
npaktn4yeckme 3agaHna npeayCMOTpEeHHbIe
I'IpOFpaMMOIZ ANCUUNINHBI

He 3auTteHo

CTyneHT He npnobpen HeobxoMMble
3HaHWS 1 YMEHUs1, NponycTun GonbLioe
KONMYeCTBO 3aHATUI 63 yBaXKUTENbHbIX
MPUYMH, HE OCBOUIT TEOPETUYECKUIA
maTtepuan, He BbINOSHWIT NPaKTUYECKUX
3a[aHuin, NpefyCMOTPEHHbIX UCLIMMITMHON




5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6XxoAMMble AN OLeHKU 3HAHUW, YMEHUMN,
HaBbIKOB U (UNK) oNbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | ®dopmMynMpoBKM BONPOCOB

Cemectp 2

OT1ansl pa3BUTUA ANEKTPOHUKN, CMEHa 3NeMeHTHOM 6asbl.

[ocTonHCcTBa N HEQOCTATKU OCHOBHbIX 0a30BbIX 311EMEHTOB SNEKTPOHUKHN.

OCHOBHblE AOCTUMXEHUA U ﬂpO6ﬂeMbI HaHoTexHonorun B obnacTm SNEKTPOHUKHN.

OCHOBHbIE NONOXEHUs] KBAHTOBOW (bM3MKI/I

anIMeHeHVIFl KBaHTOBOMEXaHUYeCKMUX NnoaxonoB B N3y4eHUN HaAHOCTPYKTYP.

OCHOBHbIE TUMbI nonynpoBOAHUKOB NPUMEHAEMbIX B HAHOJJTIEKTPOHUKE.

OCHOBHbIe TUNbI 1 XapakTepUCTUKn nonynpoBOAHNKOB NMPUMEHAEMbIX B ONMTOI3JIEKTPOHUKE.

TexHonornyeckue aTansl, npumMmeHsaemMble B J'IVITOI'padDVIVI.

anIHLWII'I paGOTbIY yCTpOVICTBO n paspelwarLian CNocobHOCTb ONTUYECKOTrO MUKpPOCKona.

MpuHUMn paboTbl, yCTPOWUCTBO U paspeluatolas cnocobHOCTb 3M1EeKTPOHHOIO MUKPOCKOMa.

MpuHUMN paboTbl, yCTPOMUCTBO U paspeluatoas cnocobHOCTb 30HAOBOIO MUKPOCKONa.

anIMeHeHI/Ie 30HAOBbIX TEXHOSOMMMN NPpn N3rotToBJfIEHNN NTEKTPOHHBLIX MUKPOCXEM.

anepop,Hble Knacrtepbl U UX NpUMEHEHUA.

MeToapl Nony4YeHns yrnepoaHbiX HaHOTPYOOK.

MeToabl nony4yeHuna CUHITMETHOro Kucrnopoda € ncnosfib3oBaHnem beJ'IJ'IepeHOB.

COBpeMeHHbIe cnocobbl nony4yeHna HaHOCTPYKTYp MeToa0M J'IVITOI'paCbVIVI.

JlalalaldIs|2S|o|e|N|o|la[s]|w|v]—

OcobeHHOCTU PU3MKN HAHOCTPYKTYP.

18 Bo3moxxHOCTb nepexoaa k 3D cTpykTypam, CNomnb3ys AOCTUXKEHUS BUOINEKTPOHUKM

5.2.2 TunoBbIe TeCTOBbIe 3a4aHnsA

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHuNA (3a4ayu, KEUChbl)

|-|paKTVIKO-OpVIeHTVIpOBaHHbIe 3aaHnd 3aCHNTbIBAOTCA - MNOJTHOCTbLIO BbIMOJTHEHHDbIE NPAKTUYEeCKNE 3aHATUA B
Te4YeHne cemecTpa.

5.3 MeToauyeckue MaTtepuansi, onpegensilolimne npoueaypbl oLleHUBaHUA 3HaHUW, YMEHWUW, BrnafeHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka oby4aroLierocs K npoMexyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn
3a0MKEeHHOCTH

MpoBeaeHve NPOMEXYTOYHOW aTTeCTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTauum obydatoLLmMXCs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm nNo AucumnsivHe

YcTHas + NncbmeHHas KomMnbloTepHOE TeCcTUpOBaHue NHas

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe
Ha nogroToBky K 3a4eTy Bblgensetca 30 MUHYT.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YyebHasa nutepartypa

ABTOp 3arnaswve | M3patenbcTBO | [oa nspaHna | Ccbinka
6.1.1 OcHoBHas yuyebOHas nutepartypa
MaTBeeHko, W. 1. OCHOBBI 31TEKTPOHUKN 1 ) . https://www.iprbooks
MMKPOMNPOLECCOPHON Muck: Pecnybnukaxckuit hop.ru/67706.html
TexHuKN. JTabopaTopHbIN WHCTUTYT 2015
MPaKTUKYM npodeccnoHanbLHOro

obpasoBaHus (PUMO)

Bopososos, A. M. OCHOBBbI 3NEKTPOHUKN Mocksa, Bonoraga: UHdppa 2019 https://www.iprbooks
-UNHxeHepus hop.ru/86566.html
Tonmaués, B. B., ®dunsnyeckme ocHOBbI MockBa, MxeBck: https://www.iprbooks
CkpunHuk, @. B. 3AMEKTPOHUKN PerynsapHas u hop.ru/97376.html
XaoTuyeckas guHamuka, 2019

MHCTUTYT KOMNbIOTEPHbIX
nuccnengoBaHum




banwuk, A. .,

dunanyeckme OCHOBbI

http://www.iprbooksh

KameHckas, A. B. 3MEKTPOHUKN. TpaH3nCTOpLI. HOBOC”6”pCK:N op.ru/91477 .htmi
FanbBaHOMarHUTHbIE U HOBOC”6MpCKMMV
TepMOarekTpuieckue roCyAapCTBEHHBIN 2017
npubopbl. ONTO3NEKTPOHHbIE TEXHMHECKNI
NPUGOpBI yHUBEpCcUTET
TumolumHa, 0. A, BBeageHue B HAHOTEXHOOMMN KasaHb: Ka3zaHckui https://www.iprbooks
BosHeceHckuin, 3. . HaLuMOoHarbHbIN hop.ru/109536.html
nccnenoBaTenbCckum 2019
TEXHOOMMYECKNN
yHuUBepcuTeT
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Npowes, B. A, ®usnyeckne OCHOBbI . . https://www.iprbooks
3asropogHui, A. C., 3NEKTPOHUKM Mocksa: N3natensckui 2015 hop.ru/97878.html
Ocunosa, H. B. flom MUCnC
MpeHnwmH A. C. HaHoTexHonorum B http://publish.sutd.ru/
3IIEKTPOHUKE ” cne.: cnieryntg 2016 tp_ext_inf_publish.ph

ONTOJJIEKTPOHUKE

p?id=3085

6.2 NepeyveHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

OnekTpoHHO-6mbnnoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHasa 6ubnuoteka yuyebHbix nsganui CMNeryrTh [OnektpoHHbi pecypc]. URL: http://publish.sutd.ru/

MHdopmaumnoHHas cuctema «EanHoe okHO aocTyna k o6pasoBaTenbHbIM pecypcam» [QNeKTPOHHLIN pecypc].
URL: http://window.edu.ru/

6.3 MepeyeHb NULIEH3NOHHOIO U CBOGOAHO pPacnpoCTpPaHsAeMOoro nporpaMmmMHoro o6ecrneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

AyauTopus

OcHalleHune

YyebHas aygutopusi

CneumnanuavpoBaHHas mebenb, Aocka

JlekunoHHas

ayauTopust

MynbTumeauiiHoe obopyaoBaHue, cneunanuanpoBaHHas mebenb, Aocka
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