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1. OBLIAA XAPAKTEPUCTUKA MOAYJISA Hayunbie 0CHOBBLI 3JICKTPOHUKH 1

HAHOJ3JIEKTPOHUKH

1.1. AHHOTAIMA COlep:KaHUS MORYJISI

Moynib OcBanBaeTCsl B TEUCHUE TPEX TOCIETHUX CEMECTPOB M 00ECIIEUYNBAET MOATOTOBKY CTYACHTOB
K BBITIOJTHEHUIO BBITTYCKHON KBaTU(UKAITMOHHONW paboThl. MOIysb COCTOUT M3 AUCIUIUINHBI «Hay4aHo-
MIPOEKTHAs JICSITEIIbBHOCTh B 00JACTH JIEKTPOHUKHA W HAHODJIEKTPOHUKWY», HATPABIICHHON Ha BOBJICUEHUE
CTYJICHTOB B Hay4HbIE HCCIEIOBaHUs. B pamkax MoAyns KaXxIOoMy CTYJCHTY Ha3Ha4daeTcs Tema
WCCJICIOBAHMI U PYKOBOJIMUTEIb M3 YUCIIa TIPETolaBaTeliell/HayYHbIX COTPYIHUKOB. B uackl mabopaTopHbIX
3aHSATUA M CAMOCTOSITEILHOM palOOThl BBINOJHAKOTCS WHIWBUAYAIbHBIE HAay4YHBIE IMPOEKThI, KOTOPHIC
CTAHOBSITCS OCHOBOM JIJIs1 TUTJIOMHOU PaOOTHI.

1.2. CTpykTypa u

o0bem MonyJist

Taomnuma 1

O0beM AUCUMIIMH MOIYJIS

Ne U BCEro MOAYJisl B 3a4€THBIX
IepeyeHb TUCHUATIINH MOTYJISI B MOCJI€I0BATEILHOCTH HX OCBOCHHS

n/n eINHHNIAX

1 Hay4Ho-npoekTHas nesiTeIbHOCTh B 00JaCTH 3JIEKTPOHUKH U

HAHODJIEKTPOHUKHU 7

HUTOI'O o monynto: 7

1.3.IlocsieqoBaTe IbHOCTH OCBOEHHSI MOY Il B 00pa30BaTe/IbHOM IporpaMme

IIpepekBH3UTBLI MOAYJIs1

He npenycmotpensl

MOAYJIs

ITocTpeKBU3UTHI 1 KOPEKBU3HUTHI

He npeagycmotpensl

1.4. Pacnipenesienne KommneTeHUM

o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

nmo AUCHHUIUVIMHAM MOAYJidA, INUIAHHPYEMbIC Ppe3yJabTaTbl

Tabnuua 2
Ilepeyennb
Ko u HaumeHoBaHue IInanupyemsle pe3yJbTaThl 00y4eHHS
AUCHUTINH
KOMIIETEHIIMH (MHAMKATOPBI)
MOAYJIAA
1 2 3
Hayuno- I1K-6 - Cniocoben 3-1 - XapaxkTepu3oBaTb KOMIIOHEHTHYIO U
POEKTHAas IPOEKTUPOBATH B 3JIEMEHTHYIO0 0a3bl AJIEKTPOHHBIX IPUOOPOB 1
JESITENIbHOCTD B COOTBETCTBUH C KOMILIEKCOB
oOnactu TEXHUYECKUM 3aJJaHUEM
3-2 - KnaccugpuimpoBaTh KOMIbIOTEPHBIE
3JIEKTPOHUKH U TUIIOBBIE aHAJIOTOBbIE
TEXHOJIOTHH U IPOrPaMMHBIE CPE/ICTBA
HAHOAJIEKTPOHUK | AJIEKTPOHHBIE CUCTEMBI,
MPOEKTUPOBAHUS M KOHCTPYHUPOBAHHUSI
puOOopkI HA




CXEMOTEXHUYECKOM U
3JIEMEHTHOM YPOBHSX

3-3 - [lepeuncanTb HOPMATHUBHBIE U
METOMYECKUE TOKYMEHTHI,
periIaMeHTHPYIOIINE BOIIPOCH! pa3paboTKH
CPEICTB U3MEPEHUN

3-4 - CooTHECTH HOPMATUBHbBIE U
PYKOBOJSIIIME MaTEpHUAIIbl O 0(OPMIICHHUIO
KOHCTPYKTOPCKON JOKYMEHTAIHH

V-1 - PazpabaTbIBaTh anropuTMbl pabOTHI U
TEXHUYECKUE 3aJJaHUsl HAa IPOEKTUPOBAHUE
CPEJCTB TEXHUYECKOTO KOHTPOJIS

V-2 - Ucnonb3oBath npodeccuoHanbHbIe
MAKeThl MPUKIIAJHBIX IPOTrPAMM JIS
IIPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
3JIEKTPOHHBIX TPUOOPOB U KOMITJIEKCOB

V-3 - IIpou3BoAUTH KOMIIBIOTEPHOE
MOJIETTUPOBAHUE /ISl IPOTHO3UPOBAHUS
MOBEACHUS, ONITUMU3ALMH U NU3YUECHHUS
(yHKIIMOHUPOBAHUS pa3padaThIBa€MbIX
AJIEKTPOHHBIX TPUOOPOB

V-4 - AHanu3upoBaTh PHIHOK AOCTYIHBIX
W3MEpUTENbHBIX JaTYNKOB U 3JIEKTPOHHBIX
KOMIIOHEHTOB

I1K-7 - Cnocoben
IIPOEKTUPOBATH B
COOTBETCTBUHU C
TEXHUUYECKUM 33JJaHUEM
TUIOBBIE LU(POBBIE U
MUKPOTPOIIECCOPHbBIE
AJIEKTPOHHbBIE PUOOPHI HA
CXEMOTEXHUYECKOM U
AJIEMEHTHOM YPOBHSAX

3-1 - OnuceIBaTh OCHOBHBIE CTPYKTYpPHBIE
AJIEMEHTHI U3MEPUTENBbHBIX TPUOOPOB
[IOCTPOEHHBIX C UCTIOJIb30BAHUEM
MUKPOKOHTPOJIIIEPOB

V-1 - Pa3zpabaTsiBaTh TEXHHUECKUE 3aJaHUS HA
MIPOEKTUPOBaHKE HU(POBBIX MPUOOPOB C
MHUKPOTIPOIIECCOPHBIM YIIpaBICHUEM

I1-1 - IIpoexTupoBaTh MPUOOPHI KOHTPOJIS C
1M (POBBIM YIIPABICHUEM U UX KOMIIOHEHTHI Ha
CXEMOTEXHUYECKOM YPOBHE

[1-2 - ImeTh npakTU4eCKuil ONBIT pa3paboTKu
MIPOCTEHIIEro MPOrpaMMHOTO O0ecTieueHus s
MHUKPOKOHTPOJIJIEPHBIX CUCTEM

I1-3 - UmeTh npakTHYECKUI OMBIT pa3padoTKu
TEXHUYECKUX 3aJIlaHUi Ha IU(POBBIE TPUOOPHI
JUTSL HEpa3pyLIAOIEro KOHTPOJIS W/ Wn
WCTIBITAHUI

[IK-8 - Criocoben
HCIIOJB30BaTh
AKCIIEPUMEHTAJIbHBIC U
pacueTHbIe METO/IbI B
HAY4YHO-

3-1 - Onpenenars eI U 3a/1a4i MPOBOIUMBIX
Hccae0BaHuM U pa3paboToOK




HUCCIIEI0BATEIbCKOU
pabote

3-2 - U3n0xuTh METOIBI aHAJIN3a U 0000ICHUS
OTEUECTBEHHOT'O0 M MEKTyHapOHOTO OTbITA B
COOTBETCTBYIOIICH 001aCTH HCCIIeIOBAHUI

3-3 - KnaccudunupoBaTh METOBI U CPEICTBA
IJITAHUPOBAHUS ¥ OPTaHU3AIMK UCCIICIOBAHUI
1 pa3paboToK

3-4 - CooTHECTH METO/IBI TPOBEICHUS
IKCIIEPUMEHTOB U HAOIIOACHMIA, 0000IIEHUS 1
00paboTku HHPOPMALIUU

VY-1 - Opopmnsth pe3ynbTaThl HAy4YHO-
HCCIIEIOBATENIbCKUX U OIBITHO-
KOHCTPYKTOPCKHX paboT

V-2 - IIpuMeHATh METO/IbI aHAIN3Aa HAYYHO-
TEXHUYECKOH HH(pOpMaIu

V-3 - IIpoBoauTh HAOIIOAEHUS U U3MEPEHUS,
COCTAaBJIATh UX OIKCAHM, 000011aTh
pe3yabTaThl U (HOPMYJIUPOBATH BHIBOBI

I1-1 - OcymecTBasATH COOP, 00PaOOTKY, aHAIIN3
1 00001IeHHE MTePEI0BOTO OTEYECTBEHHOTO U
MEXJTyHAPOIHOTO OIBITa B COOTBETCTBYIOMIEH
00J1aCTH UCCIACAOBAHMMI

[1-2 - OpopMasATh OTUETHI (pa3zelibl OTYETOB)
10 TEME WU IO pe3yJibTaTaM MpPOBEACHHbBIX
JKCIIEPUMEHTOB

1.5. ®opma o0yueHus

06yquHe 10 JUCHUIIIIMHAM MOAYJISL MOKET OCYIICCTBIIATLCS B OYHOM (I)opMax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

HayuHo-npoekTHas1 1eATEJILHOCTH B 00J1aCTH
3J1eKTPOHHUKH U HAHOIJIEKTPOHUKHU

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Itaur Tateaua KaHauIaT (GU3UKO- Jlouent (bU3UIECKUX
BrnagumupoBHa MaTeMaTHYECKHUX METOI0B U
HayK, 0€3 y4eHOro npudopoB
3BaHUA KOHTPOJISI KauecTBa

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

ITpoTtoxkon Ne 7 ot 15.03.2024 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e IllrTanr Tarbsna BaagumupoBHa, louenT, pusnyeckux MeTog0B U NPUOOPOB KOHTPOJISI
KayecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe
npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO20 YPOBHS PEe3VAbMAMOE8 00VUeHUs O0NNCHO oDecneuums (GopMuposanue 3anIaHUPOSAHHBIX KOMAEMeHYUll U NO3601un
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;

Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU

U OMBEemMCmMeEeHHOCMU 00 meop4ecKoco npumeHerust SHAHUL U yM@HlH/Vl

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMBbI

OO0mas XxapakTepUCTHKA TUCIUILTUHBL, 00beM, COJepKaHne U

1 Beenenue
MTOPSOK U3YYSHHUS MaTepraa Mo HaIpaBIeHUIO
JlutepatypHbIii 0030p COBPEMEHHOTO COCTOSIHUS HAyIHOH

Brinonnenue patyp p p Y
2 N npobaemsel. MccaenoBarensckas padoTa, IOATOTOBKA OTYETA IO
UCCIIeIOBATENbCKON PaboThI N

HUWPC n HaydHBIX ITyOIHKAITHIA.

1.3. HaHpaBHeHI/IC, BHUbI BOCITUTATEIbHOM ACATCIIBHOCTU U UCII0JIb3YCMbIC TCXHOJIOTHHU

Tabnuna 1.2
Hanpapnenu Bu
alpaBJICHAC . a . TexHonorus PesvIILTATEL
BOCITUTATENBHON | BOCIMTATENBHON | pooromoro oo K oMIeTe st 6}’
JIEATEIbHOCTH JeATEITbHOCTH JeATeTbHOCTH 00y4CHHIA
IIpodeccuonansu | yuebHo- TexHonorus [TK-8 - Ciocoben 3-1 - Onpenensite
0€ BOCIUTaHUE UCCIIEIOBATENBCK | (DOPMUPOBAHUS UCII0JIb30BaTh LEU U 33]]a41
asi, Hay4Ho- YBEPEHHOCTH U AKCIIEPUMEHTAJIbHBIE | TPOBOIUMBIX
HCCJIE0BATENIbCK | TOTOBHOCTH K U pacueTHbIC Hcche0BaHuM 1
ast CaMOCTOSITEJIbHOM | METOJIbI B HAyUHO- pa3paboTok
YCIICIIHOM HCCIIEIOBATENBCKOM
3-2 - U3n0xuTh
npodeccuoHanbH | padorte
o METO/Ibl aHaJN3a U
Ol IeATEeNTbHOCTH
0000111eHNA




OTEYECTBEHHOI'O U
MEXTyHapOIHOTO
OITBITA B
COOTBETCTBYIOLIECH
obnacTu
HUCCIIEIOBAHNNI

3-3-
Knaccudunuposat
b MCTOJAbI U
cpeacTBa
ITaHUPOBAHUA U
OpraHu3aIIH
HUCCIIEIOBAaHUN U
pa3paboTok

V-2 - [IpuMeHATH
METO/bl aHAIN3a
Hay4HO-
TEXHUYECKON
uHpopMauu

I1-2 - OpopmnsTh
OTYEeTHI (pa3nenbl
OTYETOB) MO TEME
WM 110
pe3yabTatamMm
IIPOBEAECHHBIX
HKCHEPUMEHTOB

1.4. IIporpamMma JUCHUIUIMHBI pEATM3yETCsl Ha TOCYIApCTBEHHOM si3blke Poccuiickon denepanuu .
2. YYEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI
Hay4Ho-nnpoeKkTHasi AeSITEJIbHOCTH B 00/1aCTH 3JIEKTPOHUKH U HAHOIJIEKTPOHUKH

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. Enucees, A. A.; OyHKIMOHATBHBIE HaHOMATEpHANBI : ydeOHoe mocodue.; dusmatiur, Mocksa; 2010;
https://biblioclub.ru/index.php?page=book&id=68876 (DnekTpoHHOE N3MaHKE)

2. Yammeirus, FO. A.; HaHoTexHOIOTHH B 3JICKTPOHUKE : COOPHUK HAYy4HBIX TPYHOB.; TexHochepa, Mockaa;
2015; https://biblioclub.ru/index.php?page=book&id=468348 (DnexTpoHHOE U3IaHKE)

3. I'yces, A. W.; HanomaTepuaibl, HAHOCTPYKTYPbI, HAHOTEXHOJIOTHH : MOHOTpadus.; Pusmatinut, Mocksa;
2009; https://biblioclub.ru/index.php?page=book&id=68859 (DnexkTpoHHOE U3TaHHE)

ITeyaTHbIEe H3TaHUSA

1. Crapoctun, B. B., [1atpukees, JI. H.; Marepuaiibl 1 MeToAbpl HAHOTEXHOJOTHH : yueb. nmocodue.; BUHOM.
JlaGopatopus 3nanuii, Mocksa; 2008 (6 5k3.)

2. Crapocrun, B. B., Ilatpukees, JI. H.; Marepuansl 1 MeTOJbI HAHOTEXHOJIOTHH : yue0. mocodue.; bunom.
Jla6. 3nanuii, Mocksa; 2008 (1 3k3.)



3. CrapoctuH, B. B., Ilatpukees, JI. H.; MaTepuasibl 1 METO1bI HAHOTEXHOJIOTHUH : yaeOHOE mocooue.; bunom.
JlaGopatopust 3nanuit, Mocksa; [2013] (2 7k3.)

IIpogeccnonasibHbie 02361 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC CHCTEMBbI

Marepnansl ais aun ¢ OB3

Becy kontent DBC mpencraBieH B Buzae (aiioB crienuanbHOro (opmara it BOCIPOHM3BEICHUS

CHUHTE3aTOPOM PEUH, a TAKIKE B TCCTOBOM BUJIC, IPUT'OJJHOM JJI ITPOYTCHUA C UCITOJIB30BAHUEM 3KpaHHOI\/'I JIYTIbI

Y HACTPOMKOM KOHTPACTHOCTH.

basnbl JaAHHbIX, I/IH(l)OpMaI[I/IOHHO-CHpaBO‘IHBIe H IMOUCKOBbIC CUCTEMbI

MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanuu (http://Munodpuayku.pd/).

®denepanbubiii mopran «Poccuiickoe oopazoBanue» (http:/ www.edu.ru/).

OOO Hayunas snexrponnas oubnuoreka (http:/elibrary.ru/defaultx.asp).

3oHanpHas HayuHas oudmuoreka YpdY (http:/lib.urfu.ru).

DnexkTpoHHBIH Hay4dHbIH apxuB YpDY (https://elar.urfu.ru).

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

HayuHo-npoeKkTHas1 1eATEJILHOCTH B 00JIACTH 3JIEKTPOHUKH U HAHO3JIEKTPOHUKH

CBe}leHl/lﬂ 00 OCHAINCHHOCTH JUCHHUIIJIUHBI CIICHUAJIUIUPOBAHHBIM U .]'IaﬁopaTOprlM
060py}101saHneM U NMpOorpaMMHbIM odecneyeHHEM

Tabmuma 3.1

Buabl 3ansaTmii

OCHAIIEHHOCTH CNENHAJIbHBIX
NOMeleHUH U MOMeIleHu 15
CaMOCTOATEIbHOI PadoThI

IlepeyeHs JTUIIEH3HOHHOTO
NPOrpaMMHOro o0ecrne4eHns

JlabopartopHubie
3aHSATHUS

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTYZICHTOB

Pabouee mecTo npenogaBarens
Jocka aynutopHas
[Tepudepuiinoe ycTpoiicTBo

IIepcoHasbHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIK y4eOHOTO
nporiecca B COOTBETCTBHH C

OriginPro

Office Professional 2003 Win32
Russian CD-ROM




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

[Tonkmrouenue k cetu MHTEpHET

Texymuit KOHTPOJIb U

Mebenb ayauTopHasi ¢

He tpebyercs

MMPOMEKYTOYHAA KOJIMYECTBOM pa60tmx MECT B
aTTecTanus COOTBETCTBHH C KOJTHYSCTBOM
CTYZICHTOB
Pabouee mecto npemnonaBarens
CamocrosiTenbHas Mebenb ayauTopHast ¢ Microsoft Windows 8.1 Pro 64-bit

paboTa CTyICHTOB

KOJIMYECTBOM pabO4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYJICHTOB

HepCOHaHLHHe KOMIIBOTCPEI 110
KOJIMYCCTBY 06yqa}0mnxc;1

[Toagxmrouenue k cern IHTEpHET

RUS OLP NL Acdmc

Office Professional 2003 Win32
Russian CD-ROM




	1.	ОБЩАЯ ХАРАКТЕРИСТИКА МОДУЛЯ Научные основы электроники и наноэлектроники
	1.	СОДЕРЖАНИЕ И ОСОБЕННОСТИ РЕАЛИЗАЦИИ ДИСЦИПЛИНЫ
	2. УЧЕБНО-МЕТОДИЧЕСКОЕ И ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	Научно-проектная деятельность в области электроники и наноэлектроники
	3. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	Научно-проектная деятельность в области электроники и наноэлектроники

