AHHOTAILUSA padoueii nporpaMMbl TUCHUILIHHBI
B1.B.02 «Marepuajbl HAHOIJIEKTPOHUKID)

(KOO U HAUMEHOBAHUE OUCYUNTUHDL)

HanpagJieHue noaAroroBku/cnenuajbHocTh 11.03.04 DiieKTpoHKUKA U HAHORJIEKTPOHUKA
(KOO U HAUMEHOBAHUE HANPAGLEHUS NOO2OMOBKU/CREYUATTLHOCTIU)

O0bem TpynoeMKocTH: 4 3.e.

Heas aucnmniauHbl: GopMupoBaHHe y CTYIEHTOB 3HAaHUUA O pa3paboOTKax, NMPOU3BOCTBE,
METPOJIOTMM W IPUMEHEHHU HAHOCTPYKTYp W HAHOMATEPHAIOB JJS CO3JaHUS HOBBIX
IIOJIYTIPOBOJHUKOBBIX U ONTOIEKTPOHHBIX YCTPONCTB M U3JEJINN HAHOIJIEKTPOHUKH ISl MUKPO-
Y HAHOCHCTEMHOM TEXHUKHM U MHUKpPOIPOLIECCOPOB, NIPUEMHUKOB M M3JIyyaTeled Ha OCHOBE
KBaHTOBO-Pa3MEPHBIX CTPYKTYP, JIEKTPOHHBIX HAHOCEHCOPOB U OMOMHUKPOCXEM.

3agaum AMCHUIIHHBI:

— ¢opMupOBaHHE 3HAHMW 10 OCHOBHBIM TCHJCHIHUSM pPa3BUTUS MaTepUaIOB
HAHOAJIEKTPOHUKHU B Poccun u 3a pydexom;

— (dopmupoBanue 3HaHMNA TO (PUINIECKUM OCHOBAM TMPOIECCOB M  SBICHUI B
HAHOCTPYKTYpaxX W HaHOMaTepHuajiax [JIsi HAHOAJIEKTPOHHKH, CBSI3aHHBIM C (PU3NYECKUMU
CBOMCTBAMH HAHOCUCTEM, KBAaHTOBO-pa3MEpHBIMH 3P¢eKTaMu B KBAHTOBBIX HAHOCTPYKTYpax,
IIPOLIECCAMU MIEPEHOCA HOCUTENIEH 3apsiia B HAHOPA3MEPHBIX CTPYKTYpax;

— (opmupoBaHuEe 3HAHWN MO TEXHOJOTUYECKUM OCHOBAM IPOCKTUPOBAHUS H CO3JIaHUS
HAHOCTPYKTYpP U HAHOMATEPHAJIOB AJisi IPUOOPOB HAHOIIEKTPOHUKH;

— (opmupoBaHUEe 3HAHWUU IO TEXHOJOTHYECKHMM OCHOBaM IPOM3BOJCTBA M METPOJIOTHH
MaTepHualoB HAHOAJIEKTPOHUKH;

— (opMmupoBaHUE yMEHHs aHAIM3UPOBATH SKCIICPUMEHTAIBHBIC JAHHBIE MO CBOMCTBAM U
XapakTepUCTUKAM HAHOMATEpPHAJIOB, HCIOJb3YEMBIX JUISI CO3/IaHHUS  HAHORJIEKTPOHHBIX
npuOOPOB, CXEM U YCTPOHCTB Pa3IMYHOTrO (PYHKIIMOHATBHOTO Ha3HAYECHUSI.

MecTto aucunmimasl B ctpykrype OOII BO

JuctumnmHa «Martepuaibl HAaHOJIEKTPOHUKI SBIISIETCS COCTABHON YacThio, PopMHUpyeMoit
yY4acTHHUKaMH 00pa30oBaTeIbHBIX OTHOIICHUH, B yueOHOM 1utane (b1.B.02) u uzywaercs B 7-om
CEMECTpE.

Jucnunimbna «Marepuanbl HAHOAJIEKTPOHUKM» Oa3upyeTrcss Ha 3HAHUM  JTUCIUILINH
YHHMBEPCUTETCKOTO Kypca: OCHOB 3JIEKTPUYECTBA M MarHeTW3Ma, OCHOB aTOMHOW M KBaHTOBOM
bu3KKY, paIuoOONTUKU U (POTOHUKHU, PU3UKU MOIYTIPOBOIHUKOB, MAaTHUTHBIX HAHOMAaTEPHUAJIOB.
OcBoeHne  JUCHMIUIMHBI — «MaTtepuanbl  HAHOAIEKTPOHUKW»  TO3BOJHUT  BBITYCKHHKAM
OpPUEHTUPOBATHCSA B Pa3pabdOTKaxX, METPOJIOTUM U MPUMEHEHUU COBPEMEHHBIX MaTepHalbl IS
HAHORJIEKTPOHUKHU PA3JIMYHOTO (PYHKIMOHAIBLHOTO Ha3HayeHHus. Ha ocHOBe 3TOW IUCIHMITIIMHBI
BO3MOXXHO MPHUMEHEHHUE pPE3yJbTaTOB OOyYEHHUs CTyIEHTAaMH MpPH TMOJATOTOBKE BBIMYCKHBIX
KBaJTM(PHKAIIMOHHBIX PabOoT.

Nzydenne aucuuriuHbl «MaTepuainbl HAaHOSJIEKTPOHUKMY BKIIIOYAET ayJUTOPHBIC 3aHATHUS
CO CTyaeHTaMH (JIEKUUH, NPAaKTUYECKUE 3aHATHUA, J1TabopaTopHbIE pabOThI), TPYNIOBBIE U
UHAUBUAYaJIbHbIE KOHCYJbTAIMH, HAalMHCaHUuE pedepaToB, YCTHBIE TOKJIA/Ibl, CAMOCTOATEIbHYIO
paboTy CTyIeHTOB ¢ y4eOHOU IUTEpaTypOi, HAyYHBIMU HCTOUHUKAMH.

TpeOoBaHMsI K YPOBHIO OCBOCHHUS TMCUMILIHHbBI
N3ydenne y4eOHON aumcumiumHbl «MaTepuanasl HAHOZJIEKTPOHMKHM» HANpaBJICHO Ha
¢dopmupoBaHue y o0ydaromuxcs cieayonmx npodeccuonanbubix komnerenuuit: 11K-3, TIK-4.

OcHoBHbIE pa3/iesbl AUCHUTLINHBI:
OcHogHble meHOeHyuu pazeumus HAHOINeKMpoHuku. Duzuyeckue NPUHYUNLL NPOUECCO8
UCNONb3YeMbIX 68 HaHodNeKmpoHuke. TexHonoeuu co30anus meépoomenbHblX HAHOCMPYKMYpP U



HaHoMamepuanos 0 HaAHOdeKmpoHuKu. [1o1ynposooHUKO8ble HAHOMAMEPUANbl 6 IJIeKMPOHHBIX
yempoucmeax. Onmuueckue Hanomamepuanvl OAi HAHOIIEKMPOHUKU U HAHOMAMEPUanvl O
chunmpounuxu. Ilpumenenue HaHomamepuanoe 6 OaMYUKAX U IJIEKMPOHHLIX OemeKmopax,
HaHomamepuasl 0Jisk HAHOOUOINEKMPOHUKU.
1.1 IlepeyeHb IVIAHMPYEMBbIX Pe3yJbTATOB O0yUEHHUS 0 JUCHHUIIIIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ IJIAHMPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTE/IbHOI MPOrpaMMBbl.
N3yuenne naHHON y4eOHOW MUCIMIUIMHBI HANpaBJIeHO Ha (OpMUpOBAHHUE y OOYUAIOIIMXCS
cienyomiei npogpeccuonanbHoi kommnerenuuu: [1K-3, ITK-4.

Kon 1 nammeHoBaHME HHIAUKATOPA Pe3ynbTaTer 00ydeHMS 110 TUCIIUTIIINHE
NOCTHIKEHUSA KOMIIETEHI[NU

IIK-3 Criocoben cTpouTh npocteiiiime Gu3ndeckue 1 MaTeMaTHIECKIE MOJICIU IPUOOPOB, CXEM,
YCTPOHCTB M YCTAaHOBOK 3JEKTPOHUKM M HAHOIEKTPOHMKHM PA3IUMYHOIO (PYHKLHOHAJIBHOIO
Ha3HA4YEHHUs, a TAKXKE UCIOJIb30BaTh CTAHAAPTHBIE MPOrpaMMHBIE CPEJCTBA UX KOMIIBIOTEPHOTO

MOJIEIMPOBAHMS
WIIK-1.1. Bragenne HaBbIKaMH 3HaeT: OCHOBHBIE (PU3NKO-XMMUYECKHE CBOMCTBA
NPOEKTUPOBAHHUS, CO3IaHUA, U3MEPEHUSI HaHOMAaTepHaIOB, HEOOXOIUMBIE IS pacyeTa 1
XapaKTEPUCTUK Pa3IMIHBIX JJIEKTPOHHEIX IIPOEKTUPOBAHUS AJIEKTPOHHBIX IIPUOOPOB, CXEM U

HAHOMATEPHAIOB, TPUMEHSIEMBIX B MUKPO- U | YCTPOWCTB Pa3iNuYHOr0 (JyHKIHOHAIBHOTO
HAHOAJICKTPOHHBIX YCTPOUCTBAX PA3IMYHOIO | HA3HAYCHHS

(yHKIIMOHATBHOTO HA3HAYCHUSI. YMeeT: ucKaTh U aHATU3UPOBATh HAYYHO-
TEXHUYECKYIO U CITPABOYHYIO UH(POPMAIIHIO 110
(PUBUKO-XUMUYECKUM U IKCILTYaTaAMOHHBIM
XapaKTepUCTUKAM Pa3IMIHBIX AIEKTPOHHBIX
HaHOMATEPHAIOB

Brnageer: MeToamMu aHanM3a HAyYHO-TEXHUIECKON
rH(popMaIuu 1o GU3NKO-XUMHUYSCKAM H
AKCIUTyaTaIlMOHHBIM XapaKTePUCTUKAM Pa3InIHBIX
AJIEKTPOHHBIX HAHOMAaTEePHAJIOB.

IIK-4 CrocobeH apryMeHTHPOBaHO BBIOMPAaTh M PEaJU30BBIBATH Ha IMPaKkTHKE 3(M(HEKTHBHYIO
METOJIUKY O3KCIICPUMEHTAIBHOTO HCCIICOBAHHS TApaMEeTPOB U XapaKTEPUCTHK TNPHOOPOB, CXEM,
YCTPONCTB W YCTAaHOBOK DJCKTPOHUKH ¥ HAHONICKTPOHWKH PAJNIUIHOTO (DYHKIIHOHATHHOTO
Ha3HAYCHHUS

WIIK-1.1. Brafgenue HaBbIKaMu 3HaET: METOIUKH IKCTICPUMEHTATLHOTO HCCIICOBAHMUS
peanu30BEIBaTh Ha PaKTUKE A (HEKTUBHYIO MapaMeTpPoB U XapaKTEPUCTHK MPUOOPOB, CXEM,
METOIUKY IKCIIEPUMEHTAIILHOTO YCTPOUCTB U YCTAHOBOK 3JCKTPOHUKHU U
UCCIICIOBAHUS MTAPAMETPOB M XapaKTEPUCTHK | HAHOICKTPOHUKH PA3TUIHOTO (PYHKITUOHAILHOTO
prOOPOB, CXEM, YCTPOHCTB M yCTAaHOBOK Ha3HAa4YCHUS

3JIEKTPOHUKU U HAHODJIEKTPOHUKU YMeer: peaii30BbIBATh Ha MPAKTUKE METOAUKHU

Pa3IMYHOrO (QYHKIMOHAIBLHOTO HA3HAYEHHA | DKCIICPUMEHTAIBHOTO UCCIICIOBAHMUS ApaMETPOB U
XapaKTepUCTUK IPUOOPOB, CXEM, YCTPOICTB 1
YCTaHOBOK 3JIEKTPOHUKHU U HAHOZJIEKTPOHUKHU
Pa3IMYHOrO (PYHKIIMOHAIBHOTO Ha3HAYCHUS
Brnaneer: HaBbIKaMU 3KCIIEPUMEHTAILHOTIO
HCCIIEIOBaHMUS IIAPaMETPOB U XapaKTEPUCTUK
npubOpPOB, CXEM, YCTPOUCTB U YCTaHOBOK
3JIEKTPOHHUKH U HAHOZJIEKTPOHUKH Pa3IHMYHOIO
(YHKIMOHAIEHOTO Ha3HAYECHUS

PGSYJ'IBTaTBI 06yquI/I5[ 10 JUCHHUIIIINHE «MaTepHanH HAHOJJICKTPOHUKHY JOCTUTAalOTCSA B
PpaMKax OCYHICCTBJICHUA BCCX BUIOB KOHTaKTHOH U CaMOCTOSTEILHO pa6OTI>I 06yqa10mnxc;1 B
COOTBETCTBUH C YTBCPKACHHBIM y‘le6HI)IM IIJIAaHOM.



2. CTpyKTypa " coepkaHue JTUCUMIIIIHHbI.
2.1 Pacnipenesienne TPyA0EMKOCTH JUCUMILIMHBI 110 BUIaM padoT.
OO6mmas Tpya0€MKOCTh AUCITUTUIMHBI COCTaBIsIET 4 3a4.el. (/44 yaca), UX pacnpeneeHuerno
BUJIaM pabOT IPECTABICHO B TaOJIHIIE.

Bun yueOHO# pabOThI Bcero | Cemectpnl/
JacoB (dgacer)
7

KontakTHasi padoTa, B TOM 4ucJI€: 56,3 56,3
AyIMTOpPHBbIE 3aHATHS (BCEro) 56 56
3aHATHA JEKIIMOHHOTO THIIA 12 12
3aHATHs CEMHHAPCKOTO TUIMA (CEMUHAPBI, MPAKTUUYECKUE 3aHATH) 22 22
JlaGopaTopHsIe 3aHATHS 22 22
HNuas koHTaKkTHas padora: 53 53
Kontpons camocrostensroii pabotsl (KCP) 5 5
ITpomesxxyrounas arrecranus (MKP) 0,3 0,3
CamocTosiTeibHasi padoTa, B TOM YHCJIE: 47 47
KypcoBas pabota — —
[IpopaboTka y4eOHOTO (TEOPETHIECKOT0) MaTepraia 23 23
BrinonHenne MHAMBUTYalbHBIX 3a1aHHUH (TIOATOTOBKA COOOIICHHIH, 12 12
TIPE3CHTAIIHN)
Pedepar 6 6
[TonroroBka K TeKylieMy KOHTPOJIIIO 6 6
Koutpoan: 35,7 35,7
MOAT0TOBKA K IK3aMeHy 25,7 25,7
OO0uast TPy10eMKOCTh gac. 144 144

B TOM 4MCJie KOHTAKTHAas1 padoTa 56,3 56,3

3a4. efl. 4 4

2.2 CTpykTypa AMCHUILINHBI:
Pacnpenenenue BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3zaeiam
JTUCLUUIUIMHBL Pa3fiensl (TeMbl) AMCUUIUIMHEL, U3y4aeMble B 7 CEMeCTpe:

KomnuectBo yacoB

No CamocTos
AynuropHas
pas- HaumenoBanue pa3nenos TeJIbHas
Bcero pabora
nena pabora
JI 113 | JIP CP
2 3 4 5 6 7
1 |OcHOBHBIEC TCHICHIIUU Pa3BUTHSI HAHOAICKTPOHHKH. 8 2 2 - 4
du3ryecKre MPUHIIUTBI POIECCOB UCTIONb3YEMBIX B
2
HAHOBJICKTPOHUKE. 20 2 4 4 10
3 TexHonorun CO3JaHus TBEPAOTEIBHBIX
HAHOCTPYKTYP. 16 2 4 — 10
[onympoBOJHUKOBBIC HAHOMATEPUAIIBI B
4 .
9JIEKTPOHHBIX YCTPOUCTBAX. 20 2 4 4 10
s Ontruyeckre HaHOMATEPHANBI JJIsT HAHODJICKTPOHUKH

Y HaHOMATEPHAJIbI JIJIsl CTUHTPOHHUKH. 13 2 4 4 3

IlpuMeHeHHE HAHOMATEPUAIOB B  JATYMKaX U
6 |37EKTPOHHBIX JIETEKTOpax, HAHOMATEpUabl Ul
HaHOOHMODJIEKTPOHUKHU. 22 2 4 6 10

Hmozo no oucyuniune: 99 12 22 | 22 47
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