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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb paucumnnuHbl: CdopMupoBaTh KoMmreTeHUuM obydaiollerocs B o6rnactu  NpuMeHeHust
HaHOTEXHOSOMMIN ONA COo30aHWUsA 3MNEKTPOHHbLIX U OMTO3MEKTPOHHBLIX YCTPOMCTB CUCTEM aBToMaTu3aLuu, ynpaBreHus,
KOHTPOMSA M AMArHOCTUKM TEXHOMOMMYECKUX MPOLIECCOB U MPOU3BOACTB.

1.2 3agaum gcuMNInHLI:

* PaCCMOTpeTb NCTOPUIO BO3HNKHOBEHUA HaHOTEXHOMOIMN, OCHOBHbIE MUpoOBbIe OOCTUXKEHUA Ha CEerofHsALWHMNA
AEeHb N NepcnekTuBbl Pa3BUTUA;

* PaCKprTb NPUHUUNbI NOCTPOEHUA U d)yHKLI,VIOHMpOBaHVIFl QNEKTPOHHbIX yCTpOIZCTB, BbINOJIHEHHbIX HAa OCHOBE
HaAHOTEXHOMNOIMI, AaTb 3HAHUA U MOHMMAaHWE 3aKOHOB, NeXalux B OCHOBE pa6OTbI, KaK oTAesIbHbIX 3IeEMEeHTOB, TaK U
ONEKTPOHHbIX CUCTEM B LIENIOM;

+ T[lokasaTb OCOBGEHHOCTU MNPUMEHEHMWSI 3MEKTPOHHbIX YCTPOMCTB MNpPU  PELUEeHUMU  LUIMPOKOro  Kpyra
Npon3BOACTBEHHBIX 3a4ay;

* Hayuntb obyvarowmuxca BO3MOXHOCTM Ans (OPMUPOBAHMSA HaBbIKOB pPaboTbl C Hay4YHO-TEXHUYECKON
nuTepaTtypow n NporpaMMHbIM obecneyeHmem No MaTeMaTUYECKOMY MOAENNPOBaHUIO (DYHKLIMOHMPOBAHWS 3NEKTPOHHbIX
YCTPOWCTB.

1.3 TpeboBaHus K NnpeaBapUTeNibHON NOAroToBKe 00y4aloLerocs:

I'Ipep,BapMTeanaﬂ noAroToBKa npepgnonaraeT co3gaHne OCHOBbI OA (bOpMVIpOBaHWr'l KOMMNeTeHUUNn, YKa3aHHbIX
B M. 2, npu N3y4eHUn JUCUnNnInNH:

CoBpeMeHHble npobneMbl aBToMaTn3aLmm U ynpasneHus

MHdopmaunoHHO-n3MepuTeribHble CUCTEMbI U YCTPOWNCTBA

TexHonorns o6 beKTHO-OPMEHTMPOBAHHOIO NPOrPaMMMpPoOBaHNS

PoboToTexHn4yeckme KOMMNNeKChbl U1 MUKPOMNPOLECCOPHbIE CUCTEMbI FTOKanbHOW aBToMaTnsauum

2 KOMMNETEHUMUN OBYYAIOLWEIrocs, ®OPMUPYEMBbIE B PE3YNIbTATE OCBOEHUA OUCLUMINNHBI

MNK-4: Cnoco6eH yyacTBOBaTb B (pOPMUPOBAHUM HOBbIX HanpaBlieHUM Hay4HbIX UCCIIeA0BaHUMN U
OMNbITHO-KOHCTPYKTOPCKUX pa3paboTok B COOTBETCTBYHOLIEA 06nacTu 3HaHUN

3HaTtb: MeToamky paspaboTkm HOBbIX BWOOB 3MEKTPOHHOW MPOAYKUUW MWCMOSMb3yeMOW B TEKCTUITbHOM W FEerkow
MPOMBILLIIEHHOCTH

YmMeTb: AHanuaupoBaTb KadyeCTBO NPoOAyKuWW, MOfy4aeMon C WUCMOfb30BaHWEM HaAHOTEXHOMOrMM B TEKCTUIBHOW U
JIErKOW NPOMBILLIIEHHOCTH

BnapeTtb: HaBbikamu paspa60TKV| TEeXHNUYeCKOro 3agaHunsa no BbiNyCKy NpoAyKUunn HaHOpPa3MepPHbIX macLTabos.

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE
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Paspen 1. OcHOBbI HAHOTEXHONOMNM

Tema 1. OTanbl pasBUTUSA INEKTPOHUKN
MpakTuyeckoe  3aHATME:  0BCYyXaeHue

3 2 6 AC
nctopum pasBuUTUS 3NEKTPOHMKHN "
MUKPOIIEKTPOHMKMN
Tema 2. . HayyHble K TexHomnornyeckue
OCHOBbI HaHO3MEKTPOHUKKU. [pakTnyeckoe 5 1 4 AC O
3aHsATUE:00CYXaeHMe MeToa0B
¢oTonutorpadun

Tema 3. OnemMeHTbl KBaHTOBOW (OU3MKMU.
MpakTnyeckoe 3aHATUE: COBPEMEHHbIE 4 2 5 AC
B3rnsiabl Ha NPobembl KBAHTOBOW (OU3NKK

Paspgen 2. NonynpoBOAHUKOBbIE CTPYKTYPbI
Tema 4. Ponb nonynpoBOgHUKOBbLIX

CTPYKTYp B MUWKPO3MEKTPOHUKE,

npegnoceinkyu nepexoga OT MWKPO - K 0
HaHOCTPYKTypam 4 1 6 AC
MpakTnyeckoe 3aHATHe

:MONYyNPOBOAHNKOBLIE CTPYKTYpbI,

ncnonb3dyemMble B HaHO3JTEKTPOHKKE.




Tema 5. OcCHOBHbIE 3Tanbl TEXHOMOMMN
MC. Jlnutorpadums. MpakTnyeckoe

3aHATne:passnTmne

npon3eBoacTBa MHTErparnbHbIX MUKPOCXEM C
pasanHon CTEeNneHbo NHTEerpaumnn

TEXHONOrMn 2 1

AC

Tema 6. . dusnyeckne OCHOBBI

HaHOJ3J1EKTPOHUKN rlpaKTl/ILIeCKOG 3aHATUNE: 4 2

QI)I/ISVI‘-IGCKVIB OCHOBbl HAHOJJIEKTPOHUKN

AC

Paspen 3. TexHmuyeckue  cpenctea

HaHOTEeXHOJ10I'nMn

Tema 7. HaHonutorpadwus [Npaktnyeckoe
3aHATNE:YCTPONCTBO COBPEMEHHOW NUHUN
no npon3BoACTBY MUKpOCXEeM
HaHOMacCLITabHOro ypoBHs

AC

Tema 8. 30HOOBbIE  HAHOTEXHOMOIMMMW.
MpakTnyeckoe  3aHATMEYCTPOWCTBO MU
paboTta  9NEKTPOHHOrO M 30HOOBOrO

MVKPOCKOMOB

AC

Paspen 4. MepcnekTuBbl  pa3BUTUSA

HaHOTEXHOJTOMUN.

Tema 9. VYrmepogHble HaHoOKMacTepbl.

MpakTuyeckoe

HaHOKI1acTephl, nepcCrneKkTunBbl nx

NnpUMEHEeHNA

3aHATUNe:yrnepoaHble

AC

Tema 10. NpumeHeHne HaHOINEKTPOHUKN B
cucTemMax aBTOMATUYECKOro yrnpaBneHus u

KOHTpOns

3aHATNE NEepPCneKTUBbI
QITIEKTPOHWKE N ONTOIJTIEKTPOHUKE

MpakTuyeckoe 4 2
HaHOTEXHONOMMn B

6,75

AC

UTtoro B cemecTpe (Ha kypce ansa 3A0) 34 17

56,75

KoHcynbTaumm n npoMmexyToyHas

attectauusa (3aver) 025

Bcero koHTakTHasA pa6ota n CP no

OUCLMMNYHE 51,25

56,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoOM He NPesyCcMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasartenemn, KpUTepMeB U CUCTEMbI OLIEHUBAHUA pe3ynibTaToB 00y4YeHUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0bydeHus
KoMneTeHumn cpeacTea
M3naraet aTtanbl pasBUTUSA SNEKTPOHNKK, HayYHble U TEXHOSOrMYeckue
OCHOBbI HAHO3MEKTPOHMKN Bonpocbl ans YCTHOIO
AK-4 AHanuavpyet OOCTOMHCTBA M HELOCTaTKM COBPEMEHHBLIX CnocoboB|cobecenoBaHus
Nony4YeHnst HAHOCTPYKTYP PasNNYHbIMU METOAAMM. MpakTnko-opueHTUPOBaHHLIE
MpuMeHseT HaHOSMEKTPOHMKY B  CUCTemMax aBTOMaTU4eCKOro|3agaHus
ynpaBneHnsi 1 KOHTpons

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

LLIkana oueHnBaHus

Kputepuun oueHnBaHnsa cpbopMMpoOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

3ayTeHo

O6yyarowmincs  OCBOMN  AUCLMIMIIVHY,
npuobpen  npakTU4eckne  HaBblkM U
TeopeTuyeckne 3HaHuUs B obracTtu
HaHOTEXHOMOIMM B 3EKTPOHUKE U
onToanekTpoHuke. OTBETUN rPaMOTHO Ha
BCe TeopeTuyeckune Bonpocsl. MoceTun Bce
3aHATUSA, B NONMHOM 0O6beme BbINOMHWIT BCE
npakTuyeckne 3agaHus npegycMoTpeHHble
nporpaMmmon AUCLUMIUHBI




CTyOoeHT He npuobpen HeobXxogumble
3HaHWA U yMeHus, nponycTun 6onblioe
KONMMYECTBO 3aHATUI 6e3 yBaXWUTEmNbHbIX
MpWYMH, HEe OCBOWUI  TEOPEeTUYECKMI
mMaTepuan, He BbINOMHUIT NPaKTUYECKUX
3aJaHui, NpeayCMOTPEHHbIX AUCUMUMIMHON

He 3auTeHo

5.2 TunoBble KOHTPOMbHbIE 3aaHUA UNU UHbIE MaTepuanbl, HeO6XoAUMbIe ANl OLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNX) onbiTa AEeATENIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Cemectp 2
1 OTanbl  pasBUTUSA ANEKTPOHUKM, CMEHa arneMeHTHoW 6a3bl.
2 [locTonHCTBa M HeAOCTaTKN OCHOBHbLIX 6A30BbIX 3NIEMEHTOB 3MEKTPOHUKM.
3 OCHOBHbIE [OCTUXEHUS U NPOBNEMbl HAHOTEXHONOMMU B 06NaCTV SNEKTPOHUKM.
4 OCHOBHbIE NOMOXEHNUS KBAHTOBOW (PU3NKK
5 MpuMmeHeHns KBaHTOBOMEXaHUYECKUX NOAXOA0B B U3YYEHUN HAHOCTPYKTYP.
6 OCHOBHbIE TUMbI MONYNPOBOAHUKOB MPUMEHSAEMBIX B HAHO3MEKTPOHMKE.
7 OCHOBHbIE TUMbI Y XapakKTEPUCTUKM NOMYNPOBOAHMKOB MPUMEHSIEMbIX B ONTO3NIEKTPOHUKE.
8 TexHonornyeckme atanbl, NPUMEHsIEMbIE B nNUTOrpadumm.
9 MpuHLUMN paboTbl, yCTPONCTBO 1 pa3peLuatoLias CnocCoBHOCTbL ONTUYECKOrO MUKPOCKONa.
10 MpuHUMN paboTbl, yCTPONCTBO U pa3peLuatoLlas croCoBHOCTb 3NEKTPOHHOrO MUKpPOCKoNa.
11 MpuHuUmMn paboTbl, yCTPONCTBO U pa3peLuatoLlas cCnocoBHOCTb 30HA0BOr0 MUKpPOCKONa.
12 MpuMmeHeHve 30HAOBbLIX TEXHOMOMMIN NPU N3rOTOBIIEHUWN 3NEKTPOHHBIX MUKPOCXEM.
13 YrnepogHble Knactepbl ¥ UX NPUMEHEHMS.
14 MeToabl NonyyYeHUs yrnepoaHbIX HaHOTPYyOOK.
15 MeToabl NOny4YeHns CUHIMETHOrO KMCNopoaa C NCMoNb30BaHNEM yNNEPEHOB.
16 CoBpeMeHHble cnocobbl NoNyYeHUs HaHOCTPYKTYP MeToAoM nuTorpaduu.
17 OcobeHHOCTN PU3MKN HAHOCTPYKTYP.
18 Bo3moxxHOCTb nepexoda k 3D CTpyKTypaM, UCMONb3ysi 4OCTUXEHUST BUOINEKTPOHNKM

5.2.2 TunoBble TeCTOBbIE 3aaHNA

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afAaHus (3apayn, Kemchbl)

MNpaKTMKO-OpUEHTUPOBAHHbIE 33aHNS 3aCHUTLIBAKOTCH - MOMHOCTHIO BbIMOMHEHHbIE MPaKTUYecKkue 3aHATUS B
TeyeHne cemecTpa.
5.3 MeToanyeckne matepuanbl, onpepenstolime npoueaypbl oLeHMBaHUA 3HaHUW, YMEHUI, BnaaeHui (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbITa AeATENbLHOCTH)
5.3.1 YcnoBusa gonycka oby4arowerocs K npomMexXyTo4yHon atrectaLmu U NopaAoK NMUKBUAALIMK aKafaeMUyecKomn
3a[10/MKEHHOCTH

MpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JloKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTA
«lMonoxeHne o NpoBeAEHNM TEKYLLLErO KOHTPOS YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmnxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauuMm No gucumnimnHe

YcTHas + [NMncbmeHHasn KomnbloTepHOE TeCTUpOBaHUe NHasa

5.3.3 Oco6eHHOCTUN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUUNnHe

Ha nogrotoBky k 3a4eTy Bbiaensdetcs 30 MUHYT.
6. YYHEBHO-METOOMYECKOE U UH®OPMALUUOHHOE OBECMNEYEHUE OUCUUNIIUHDbI

6.1 YyebHasn nutepaTtypa

ABTOp 3arnasne | MN3paTenbcTBO loa uspaHua | Ccblinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
Tonmaués, B. B.,|®usmyeckne OCHOBBbI Mocksa, /xeBck: https://www.iprbooks
CkpunHuk, ®. B. 3MEeKTPOHUKN PerynapHas un hop.ru/97376.html
XaoTnyeckas guHamuka, 2019

MHCTUTYT KOMMNbIOTEPHbIX
ncecnenoBaHum




TumowmHa, HO. A,
BosHeceHckun, 3. .

BBeneHne B HaHOTEXHONOMMN

KasaHb: KazaHckun
HauuoHanbHbIN

https://www.iprbooks
hop.ru/109536.html

nccnenoBaTenbCkum 2019
TEXHOMOrn4ecknm
YHUBEPCUTET
banuk, A. 0., Pusmyeckue OCHOBbI http://www.iprbooksh
KameHckas, A. B. 3NEKTPOHMKK. TpaH3MCTOpbI. Hosocunbupck: 0p.ru/91477.html
ranbBaHOMarHUTHbIE " HoBocunbupckui 2017
TEpMO3feKkTpu4eckme rocyaapCTBEHHbIN
npubopbl. ONTO3NEKTPOHHbIE|TEXHUYECKNIA YHUBEPCUTET
npuobopbl
MatseeHko, W. IM. OCHOBbI ~ 9MNEKTPOHUKM  1” MuHeK: Pecnv . https://www.iprbooks
MMKPOMNPOLECCOPHOMN ) yonuKkaHckn hop.ru/67706.html
TEXHUKN. JTabopaTopHbIN MHCTUTYT 2015
MpaKTUKYM npogeccnoHanbHoOro
obpasosaHua (PUMNO)
Bopososos, A. M. OCHOBbI 3NIEKTPOHUKN Mocksa, Bonorga: NHdpa 2019 https://www.iprbooks
-UHxeHepus hop.ru/86566.html
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
powes, B. A.,|Puanyeckne OCHOBbI| o B UanaTensokuii https://www.iprbooks
3asropogHui, A. C.,|anekTpoHuku : 2015 hop.ru/97878.html
Oom MNCnC
Ocwunosa, H. B.
HesonuH, B. K. KeaHTOBas duanka n . https://www.iprbooks
HaHOTEXHONOrMu Mocksa: TexHocdepa 2013 hop.ru/16975.html
MpennwmH A. C. HaHoTexHonorum B http://publish.sutd.ru/
3NEKTPOHWMKE " Cne.: creryntp 2016 tp_ext_inf_publish.ph
ONTO3NEKTPOHUKE p?id=3085

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmoTeyvHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoTeka y4ebHbix nsganun CroryNTO [SnekTpoHHbin pecypc]. URL: http://publish.sutd.ru/

MHdopmaumoHHaa cuctema «EgmMHOe OKHO JocTyna k obpasoBaTernbHbIM pecypcamy [ONeKTPOoHHbIA pecypc].
URL: http://window.edu.ru/

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCTpPaHAeMOro NporpaMmMHoOro oéecne4yeHus
MicrosoftOfficeProfessional

Microsoft Windows
6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTefibHOro
npouecca no gucumnnuHe

Ayavtopus

OcHalleHne

YyebHas ayautopus

CneuunanuapoBaHHaa mebernb, 4ocka

JlekunoHHas
aygutopusi

Mynbmmep,mﬁHoe O60pyLI,OBaHVIe, cneunanm3npoBaHHasa mebenb, gocka
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