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IIporpammy coctaBun(u):

K.¢h.-.m.H., Ooyenm, Pabunosuy Onee Heopesuy

Pabouas mporpamma

Mone.lmponarme TEXHOJOTHYECKHUX MPOLECCOB MOJYICHUA MAaTEPUAIOB 3.]'IeRTp0Hl-l0ﬁ TEXHUKH

Pazpaborana B coorBerctBun ¢ OC BO:

CaMOCTOATETFHO YCTaHABIMBAEMBI 00pa30BaTEeIbHBIN CTAaHAAPT BBICIIETO 00pa3oBaHus - OakanaBpuar dexepansHoe
TOCyIapcTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKACHUE BhICIIETO 00pa3oBanus « HaliMoHa bHBIN HCCIeN0BAaTENbCKUI
texHonornueckuii yaupepcutetr «MUCuC» mno Hampasienuto nogarorosku 11.03.04 SJIEKTPOHUKA 1 HAHOSJIEKTPOHUKA
(npuxka3 ot 02.04.2015 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y‘I€6HOF0 IJ1aHa:

11.03.04 SJIEKTPOHUKA 1 HAHODJIEKTPOHUKA, 11.03.04-B3H-22.plx , yrBepxneHHoro Yuensim coperom HUTY
MHUCHC B coctae coorBercTBytomeil OIIOII BO 22.09.2022, npotokon Ne 8-22

VrBepxaena B coctase OIIOII BO:

11.03.04 DJIEKTPOHUKA 1 HAHODJIEKTPOHUKA, , yrBepxnennoit Yuensim coBetom HUTY MUCHC 22.09.2022, mpoTokoa
Ne 8-22

Pabouas nporpamMma on00peHa Ha 3aceIaHuH
Kadenpa Texnonorum MaTepuasioB 31eKTPOHUKH

[Tporokon ot 21.06.2022 r., Nell

PykoBoaurens noapaznenenus Kocrummn Binagumup I'puropsesnd



1. HEJIX OCBOEHUA

1.1

SABJIIIOTCA NaTh IMPEACTABICHUA 00 OCHOBHBIX MATEMATHYECKUX MOZCIIAX, OIMACBIBAIOIUX IMTPOLECCHI q)OpMI/IpOBaHI/ISI
CTPYKTYP HaHODJIEKTPOHUKH U (PU3UKH pabOThl HAHOCTPYKTYpP M Hay4UTh pellaTh 3aa4d MaTeMaTHYECKOro
MOJICITUPOBAHMS C LIEJIbIO ONTUMHU3AIMH [1apaMETPOB IIPOLIECCOB U PACUETOB XapaKTEPUCTUK HAHOIEKTPOHHBIX
IpruOOpPOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Bnox OIT: B1.B.JIB.07

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:
2.1.1 | dedeKTsl B ONTOAIEKTPOHHBIX HOIYIPOBOJHUKOBBIX MPHOOPax Ha MTMPOKO30HHBIX MaTepHaIaxX
2.1.2 | MonHO-T1a3mMeHHast 00paboTKa MaTepHaIoB
2.1.3 | KoMIblOTEpHBIE TEXHOJIOTMU IIPOESKTUPOBAHUS IPOLECCOB HAHOAIEKTPOHUKH
2.1.4 | MarepuanoBeneHue GeppuToB M POACTBEHHBIX MAaTHUTHBIX CHCTEM
2.1.5 | HaHo3/eKTpoHMKA MTOIYIPOBOIHIKOBEIX IIPHOOPOB U YCTPOICTB
2.1.6 | OCHOBHI IPOEKTHPOBAHUS MIEKTPOHHOH KOMIIOHEHTHO! 0a3bl. [akeThl MpHUKIIagHBIX TPOrpaMM
2.1.7 | OCHOBHI TEXHOJIOTMH EKTPOHHOH KOMITIOHEHTHOM 0a3bl. TeXHOIOTHs TOHKUX TICHOK
2.1.8 |IloseBbie MOMYNIPOBOTHUKOBBIC MPHOOPHI
2.1.9 |IlonmynpoBOIHUKOBas HAHOAJIEKTPOHHUKA
2.1.10 |IIpueMHUKH ONITHYECKOTO U3Ty4ESHHSI
2.1.11 | ®usuka UMITYJIECHOTO OTXKHTra
2.1.12 | ®usuko-MaTeMaTHYECKHE MOJIENN MPOLIECCOB HAHOAIEKTPOHUKHU
2.1.13 | ®usnuyeckue OCHOBBI JIEKTPOHUKH
2.1.14 | ®yHKIMOHATBHAS] HAHOXJIEKTPOHHUKA
2.1.15 | bunonspHbIle TOTYIPOBOAHUKOBBIE IPUOOPHI
2.1.16 |KBanToBas u onTHuecKas EKTPOHHUKA
2.1.17 |IIpou3sBoacTBEeHHAs MPAKTHKA MO IOIYYCHUIO MPO(GECCHOHATBHBIX YMEHUI U ONBITA MPO(ECCHOHATBHON ASTENEHOCTH
2.1.18 |IIpom3BoacTBEeHHAs MPAKTHKA IO IOIYYCHUIO MTPO(eCCHOHATBHBIX YMEHHUIH U OIBITa MPO(eCCHOHATFHON AeSTEIFHOCTH
2.1.19 | TexHonorus MaTepHanioB IEKTPOHHON TEXHUKH
2.1.20 | ®usuka AUIIEKTPUKOB
2.1.21 | ®usuka KOHAECHCUPOBAHHOI'O COCTOSHUS
2.1.22 | ®usznKa MarHUTHBIX SBICHUH
2.1.23 | be3onacHOCTb KU3HEAEATENLHOCTH
2.1.24 | Mertponorus, CTaHAAPTU3ALUSA U TEXHUUECKHE U3MEPEHUS B MATHUTOIIEKTPOHUKE
2.1.25 |Merponorus, CTaHAAPTU3ALUSA U TEXHUUECKHE U3MEPEHUS B NTOIYIPOBOIHUKOBOM IEKTPOHUKE
2.1.26 | dusznueckue CBOWCTBA KPUCTAIIOB
2.1.27 | DnekTpoHHKa
2.1.28 | YueOHas mpakTHKa M0 MOJYyYEeHHUIO IEPBUYHBIX TPO(ecCHOHATBHBIX YMEHUI
2.1.29 | YueOHas mpakTHKa 10 MOJy4eHHUIO EPBUYHBIX TPO(ecCHOHATBHBIX YMEHUH
2.1.30 | DnekTpoTexHHKa
2.1.31 |HndpopmaTuka
2.1.32 |MnxeHepHas U KOMIBIOTEpHAs rpadukxa
2.2 Jucuunianubl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK

npeamecTrByrouee:

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

IIK-1: Cioco6HOCTH KOHTPOJIMPOBATH MOATOTOBKY U TEXHHYECKOE OCHAIIIeHHE PA00YHX MeCT HAa y4acTKaX MPOU3BOJACTBA
H31eJTUi MUKPOIJIeKTPOHUKH

3HaTh:

[TK-1-31 3HaTh TEXHOJIOTHUIO CO3TAHMS W3IIEIUNA MUKPOIIIEKTPOHUKU

ITIK-5: Cnioco6HoCcThL pa3padaTbiBaTh TEXHMYECKHE ONMCAHMSA HA O0TAe/bHbIC 0J10KH U3/1eJIMii 3JIeKTPOHHOI TeXHUKH

3HaTh:

[IK-5-31 mapameTps! U3aenHii MEKTPOHHON TEXHUKH




ITIK-3: Cnoco0HOCTL NPOBOAUTH NPEABAPUTEIbHbIC H3MEPEHHS ONBITHLIX 00PAa310B M3/1eJIMil 3JIeKTPOHHOI TeXHUKH

3HaTh:

TIK-3-31 uznenust 21eKTpOHHON TEXHUKU

OIIK-4: CniocodeH MOHUMATH NPUHIMIIBI PA00THI COBPEeMEHHBIX HHPOPMANMOHHBIX TEXHOJIOTHIT 1 UCNOJIb30BATh UX ISl
peleHus 3a7a4 MpodeccHoHATbHOI 1esITeJIbHOCTH, MPOEKTHPOBATH U Pa3padaThIBaTh MPOAYKINIO, MPOIECCHI U CHCTEMBI,
COOTBETCTBYIOLIE MPO(HUII0 MOATOTOBKH, Pa3padaTbiBaTh AJrOPUTMBI M KOMIBIOTEPHbIE IPOTPAMMBI, IPUTOIHBIE 1JIsI
NMPAKTHYECKOT0 MPUMEHEeHHS

3HaTh:

OIIK-4-31 npuHIuns! paboTsl COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOIOTHI

IK-3: CocodHOCTH NPOBOAMTH NpPeBAPHTeIbHbIE H3MePeHHsI ONBITHBIX 00Pa310B M3/1e/IHii )JIEKTPOHHOIT TEXHHKH

Ymern:

ITK-3-Y1 mpoBomuTh H3MepeHus MpuOOpoB

IIK-1: Cioco0HOCTL KOHTPOJIMPOBATH IOATOTOBKY H TEXHHYECKOE OCHALIlCHUE PA00YUX MeCT HA y4aCTKaX IPOU3BO/JCTBA
H3eJIMil MHKPO3JIEKTPOHUKH

YMmerb:

[1K-1-Y1 kOHTpOIHPOBATH MOATOTOBKY pabOYNX MECT

IIK-5: Cnioco0HocTh pa3padaTbiBaTh TEXHHYECKHE OMUCAHMUS HA OTAeIbHbIE OJ0KH U3/1eJIHii 2JIeKTPOHHOI TeXHUKH

Ymern:

ITK-5-V1 pa3pabaThiBaTh TEXHUIECCKUE OMMUCAHMS Ha OTJCIbHBIC OJIOKH U3JICITUI AIEKTPOHHON TEXHUKU

OIIK-4: Cnioco0eH NOHNMAThL NPUHIMIIBI PA00THI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOIHIl M UCIIO0JIb30BAThL X VIS
peleHUs 32124 NPo(ecCHOHAIBHOM 1eATeJIbHOCTH, IPOEKTHPOBATh U pa3padaTbiBaTh NPOAYKIHIO, IPOLECCHl H CHCTEMBbI,
COOTBETCTBYIOIHE MPOQUIII0 NOATOTOBKH, Pa3padaTbiBaTh aJTOPUTMbI H KOMIIBIOTEPHbIE IPOrPAMMBI, IPUTOHbIE JJISl
NPAKTHYeCKOro NPpUMeHEeHMsI

YMmerb:

OITK-4-Y 1 ucrnonp30BaTh TEXHOJIOTHH IS PEIICHHS 3a7a4 MPodheCCHOHATBHON A TebHOCTH

IIK-5: Cnioco6HOCTH pa3padaThIBaTh TEXHUYECKHE ONMCAHNS HA OTAeJIbHbIE OJIOKH H3/1eJINi JJIeKTPOHHOI TEXHUKH

Baanernb:

[IK-5-B1 meTroaukamu co3paHus ONMCAaHUH TPUOOPOB MEKTPOHHON TEXHUKH

OIIK-4: Cnocof6eH NOHMMAThL NPUHIUIBI PA00THI COBPeMeHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIi M HCI0JIL30BATh UX LIS
pemenns 3a1a4 npogeccHoHaIbHOM 1eATeIbHOCTH, IPOEKTHPOBATHL M Pa3padaTbIBaTh NPOAYKIHIO, IPOLECCHI H CHCTEMBI,
COOTBETCTBYIOLIIHE MPOQUIIIO MOATOTOBKH, Pa3padaThIBaTh AJrOPUTMBI H KOMIBIOTEPHbIE MPOrPaMMBbI, TPUTOIHBIE 1JIS
NPAKTHYECKOT0 NPUMEHeHHS

Baanernb:

OIIK-4-B1 anropuT™MamMu ¥ KOMIBIOTEPHBIMU IIPOrpaMMaMu, IPUTOJHBIMU UL IPAKTUYECKOTO IPUMEHEHUS

IK-1: CnocodHoCTH KOHTPOJHUPOBATDH NMOATOTOBKY U TEXHUYECKO€ OCHAIIICHUE paﬁotmx MECT Ha yJaCTKaXx IIPpOUu3BO/ICTBA
u31eJIuit MHUKPOIITCKTPOHUKH

Baanernb:

[IK-1-B1 TexHIUYECKNM OCHAIIEHHEM Pa0OYMX MECT AJS MPOU3BOJACTBA MUKPOIIEKTPOHUKH

IK-3: CiocodHOCTH NPOBOAMTH NpPeBAPHTeIbHbIE H3MePeHHsI ONBITHBIX 00Pa310B M3/1e/IHii 2JIEKTPOHHOIT TEXHUKH

Baanernb:

ITK-3-B1 onpenenenueM mapamMeTpoB 00pas3moB AIEKTPOHHOMN TEXHUKH

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kypce HHIUKATOPBI H JJL sieMble
KOMIeTeHIUi pecypcsl padoTsl

Pa3gen 1. OcHoBble pusuku
MOJIYNPOBOHUKOB.
Ipudops! 1 UX cBolicTBa




1.1 OCHOBHBIE TapaMeTPHI OIIK-4-31 TTK- J1.1 Meronuuecku
TOJTYTTPOBOTHUKOBBIX 1-31 TIK-3-31 | JI1.2J12.2JI3. | e yka3aHus Ha
Martepuaios /Jlex/ ITK-5-31 2 AIIEKTPOHHOM

21 1 OyMaXHOM
HOCHUTeNe
(mpucyTcTBY
0T Ha
Kadenpe)

1.2 [IpopaboTka Martepuana amus OIIK-4-Y1IIK J1.1 Metonuuecku
MPAKTHYECKUX U -1-V11IK-3-V1 | JI1.2J12.1J12. | e yka3aHus Ha
nabopatopHbix padot /Cp/ IK-5-Y1 2 AIIEKTPOHHOM

2 1 OyMaXHOM
HOCcHUTeNe
(npucyrcTBy
0T Ha
Kagenape)

1.3 [ToaroroBka K KOHTPOJIBHOM OIIK-4-B1 IIK- JI1.1 Meroguuecku

pabote /Cp/ 1-B1 TIK-3-B1 | JI1.2J12.1J13. | e ykazaHus

IK-5-B1 2 Ha

33 3JIEKTPOHHOM
1 OyMaKHOM

HOCHTEIe
(mpucyrcTBY

10T Ha

Kagenpe)

1.4 BrlnonHeHne KOHTPOJIBHON OIIK-4-B1 I1IK- JI1.1 MeToanuecku KM2

pabortsr 1 /Tlp/ 1-31 JI1.2J12.1J12. € yKazaHus
1 10 PELIeHuUs
33 3a/a4 Ha
AIIEKTPOHHOM
1 OyMaXHOM
HOCHUTENe
(npucyrcTBy
0T Ha
Kagenape)

1.5 OCHOBHBIE THUITBI TIK-1-VY1 IIK-5 JI1.1 Meroguuecku
COBPEMEHHBIX TIPUOOPOB IS -Vl JI1.2J12.1J13. | e yka3aHus Ha
ONTORJIEKTPOHUKH U CHIIOBOU 2 3JIEKTPOHHOM
SNeKTpoHuKH /Jlex/ 21 1 OyMa>kHOM

HoOcuUTene
(mpucyTCTBY
10T Ha
kadenpe)

1.6 ITpopaboTKa TEKIIHOHHOTO OIIK-4-B1 I1IK- JI1.1 Meroauuecku
MaTepuaia s 5-B1 JI1.2J12.2J12. | e yka3aHus Ha
MPaKTUIECKUX U 1 JJIEKTPOHHOM
nabopatopHbix pabor /Cp/ 2 1 OyMa>KHOM

HOCUTENE
(mpucyTCTBY
10T Ha
Kagenpe)
Paznen 2. [IpoBenenue
KOMIILIOTEPHOTO
MO/IeJIMPOBAHUS
reTepoOCTPYKTYp U
npuOOpPOB HA UX OCHOBE
2.1 Monenu OIIK-4-Y1IIK JI1.1 Meroanuecku
HaHOreTepoCTPyKTyp /J1ab/ -1-V1 JI1.2J13.2J12. | e yka3aHus Ha
1 3JIEKTPOHHOM
21 1 OyMa)XHOM
HOCHTEIe
(mpucyTcTBY
10T Ha

kadenpe)




2.2

[IpopaboTka Martepuana amns
HPaKTUYECKHX U
nabopaTtopHbIX pabor /Cp/

OIIK-4-B1 IIK-
3-v1

J1.1

JI1.2J13.2J12.

1
3

Meroanuecku
€ yKa3aHHs Ha
AIIEKTPOHHOM
1 OyMaXHOM
HOCHUTeNe
(mpucyTcTBY
0T Ha

Kadenpe)

23

[ToaroroBka K KOHTPOJIBHOM
pabote /Cp/

IK-3-V1IIK-5
-Vl

J1.1

JI1.2J12.2J12.

1
3

Mertoauuecku
€ yKazaHus
Ha
JJIEKTPOHHOM
1 OyMaKHOM
HOCHTEIe
(mpucyTCTBY
10T Ha
kadenpe)

24

BrlmonHeHne KOHTPOJILHON
paboter 2 /TIp/

ITK-5-31

J1.1

JI1.2J12.2J12.

1
33

Mertonuuecku
€ yKa3aHus
IO PELICHUS
3aJ1a4 Ha
AIIEKTPOHHOM
1 OyMaXHOM
HOCHTEIIE
(mpucyTcTBy
0T Ha

Kagenape)

2.5

Mogenu mpuGOpoB Ha OCHOBE
HaHOTeTePOCTPYKTYp /J1ab/

IK-1-31 TTIK-5-
V1

J1.1

JI1.2J12.1J12.

1
Ol

Mertoaguuecku
€ yKazaHus Ha
NIEKTPOHHOM
1 OyMaXHOM
HOCHTeINe
(npucyrcTBy
10T Ha

Kagenape)

2.6

ITpopaboTka MaTepHana A
MPAaKTUICCKUX H
nabopaTopHsIx pador /Cp/

OIIK-4-Y1IIK
-3-Bl

J1.1

JI1.2J12.1J12.

2
33

Mertoaguuecku
€ yKazaHus Ha
3IIEKTPOHHOM
1 OyMa>kHOM
HoOcuUTene
(mpucyTCTBY
10T Ha
kadenpe)

2.7

IToaroToBKA M BHITOIHEHUE
KP /Cp/

MK-3-V1IIK-5
-Vl

J1.1

JI1.2J12.1J12.

2
33

Mertoauuecku
€ YKa3aHus
Ha
3JIEKTPOHHOM
7 OyMakHOM
HOCHUTENE
(mpucyTcTBY
10T Ha

kadenpe)

2.8

3amura Kypcosoit
pa6ots! /TIp/

IIK-1-V1

J1.1

JI1.2J12.1J12.

2
22

Meroanuecku
€ yKa3aHus Ha
JJIEKTPOHHOM
7 OyMa)kHOM
HOCHUTENe
(npucytcTByY
10T Ha

kadenpe)

5. ®OHJ OHEHOYHbIX MATEPUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s
CaMOCTOSITETbHOM MOATOTOBKH

Konx
KM

Konrponsnoe
MEpOIpHITHE

IIpoBepsiemble
WHIUKATOPbI
KOMIIETCHIIHNI

BOHpOCBI JUIA IOATOTOBKH

KM1

3aueT ¢ OLIEHKOH

OIIK-4-31;01TK-4-
V1;0MK-4-B1;[1K-1
31;1K-1-B I;TTK-5-
BL;ITK-5-Y 1;[TK-5-
31;1IK-3-B1;[IK-3-
31,TIK-1-V 1;[IK-3-
v1

JleneHne MaTepHaoB IO cTeleHHn 00beMHOCTH. 3-D TpexmepHsle, 2-D
nByMepHbIe, 1-D on-HoMepHble u 0D-MepHbIe CTPYKTYpBHI.
TexHOTOTHYeCKHe IPUEMBI IS CO3AAHUS MOTYIPOBOJHUKOBIX
npuOOPOB Ha MPUHIIUIIE KCBEPXY-BHU3Y.

Mertozbl NONy4eHHs TOHKUX CJIOEB, IPUMEHSIEMbBIX B HAHOTEXHOJIOTHU U
MX OCOOCHHOCTH.

CBOHCTBa MOJIEBBIX TPAH3UCTPOB HA HAHOCTPYKTYPAX.
MogenupoBaHue 1 METOABI PacueTa ONTUYECKUX HAHOCTPYKTYP
MopnemupoBarne GopMHupOBaHHS H300paKEHUS B (OTOPE3HCTE.
MopgenupoBaHHe Iporecca TPaBIeHUs (OTOpE3HCTa.

OrpaHu4eHus: ONTHYECKOM JTUTOrpad .

Teopus 21€KTPOHHON SMHUCCHH.

MopemupoBanue 3 dexTa 6IM30CTH MPH MEKTPOHHOH JINTOTPADHH.
Meron Monte Kaprio.

CTpyKTypa U TEXHOJIOTHU HAaHOTPAH3UCTOPOB.

ONeKTPOHHBIH MEPEHOC B HAHOCTPYKTYPAX ¢ KPUTHICCKHM PasMepoM.
MopnenupoBaHIe KPEMHHEBBIX MOJIEBBIX HAHOTPAH3UCTOPOB METOIOM
MounTte-Kapio ¢ yueTtom KBaHTOBBIX 3 (HEKTOB.

MonenupoBaHue XapaKTEPUCTHUK MOJEBOr0 OAJNTUCTUUECKOTO
HAHOTPAH3MCTOPA B TOHKOM KPEMHHH Ha H30JIATOPE.

VYpasHenus MakcBesuia B JUCIEPTUPYOLIUX cpeJaX. Y paBHEHUsI OIS B
JUNIEKTPHUKA B OTCYTCTBUU AUCTIEPCHU. DHEPIHs MO B
JCTIEPTUPYIOIINX cpenax. [IpocTpaHCTBEHHAS TUCTICPCHSI.

KM2

KonrtponbHas
pabora 1

OIIK-4-B1;I1K-1-31

Hapucyiite nuarpaMMbl SJHEPTETHIECKUX 30H JIJIS TETEPOIEPEX0I0B
HEBBIPOXKICHHBIX MTOY-IIPOBOJJHUKOB CO CIEAYIOIINMHE MapaMeTpaMu:
D1 > D2, y1 <y2, |AEg| > |Ay].

K kakoMy THITy OTHOCHTCS TeTepocTpykTyphl GaAs, InGaN, AlGaP?
Hanecure 0003Ha4YeHNUS CYIIECTBEHHBIX TApaMeTPoOB. B kakmx
npubopax X MOYKHO MCTIOIB30BaTh? PaccunTaiite SHEPTUIO EPBBIX
JIBYX YPOBHEH IEKTPOHOB C 3P PCKTHBHON

KakoBa mmprHa NOTEHITUATLHOH SIMBI ITEPBOM SHEPTeTUIECKOM
ypoBHe?

Kax n3mensiercst monBrM»XHOCTh HOCHUTeNEH 3apsiaa B oonactu 20
CEJICKTUBHO-JICTUPOBAHHOTO TPAH3UCTOPA.

OCHOBHBIE XapaKTepUCTUKNA HAHOMATEPHAJIOB.

Cxema co3aHusi HOBOTO HaHOMaTepHasa.

KM3

KonTponbphas
pabora 2

ITK-5-31

OT KaKkux MapaMeTpoB 3aBUCHT KOHLEHTPALHUs 3J1eKTPOHOB B JIOI"
CEJIEKTUBHO-JIETUPOBAHHOTO TPAH3UCTOPA

KakoBa mmprHa MOTEHIIMANEHOM MBI HA BTOPOM HEPTeTHIECKOM
ypoBHE?

B kxaxoM cirydae HaOII0aeTCsl KBAaHTOBO-Pa3MepHbIH 3G deKT B
TIOTYIIPOBOTHUKOBEIX CTPYKTYpax?

B gem 3akirouaeTcs OCHOBHOE IIPEUMYIIIECTBO KBAHTOBO-Pa3MEPHBIX
CTPYKTYP C TOUKH 3PEHHSI CO3IaHUS HIEKTPOHHBIX TPUOOPOB?

B xakom citygae HaOmoaeTcs MUK MIPOBOANMOCTH B TYHHENIBHO-
PE30HAHCHOW CTPYKTYpE C JIBOHHBIM Oaphepom?

Hcnons3oBanue meroga MonTe-Kapiio npu MoznenupoBaHuu IIPOLECCOB
OCaXKICHHS.

MoneKynsIpHO-THHAMAYECKIE METOJIBI MOJICITHPOBAHHS.
[TrazmoxnMHuYIecKoe OcaXXICHIE MOJICTTHPOBAHNE POCTa MOKPHITHIT B
YCIOBUAX O0MOApIMPOBKH BEICOKOCKOPOCTHBIMU aTOMAaMH.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboThI

HasBanue
padoThI

[IpoBepsiemblie
WHIUKATOPHI
KOMIETEHUUH

Coneprkanne padoThI




P1 Kypcosas pabora IK-1-V1 Pa3smepnoe kBanTOBaHKE. [IBymMepHbIe (2D) crucTeMsl — KBaHTOBO-
pa3MepHbIE SIM B IBOMHBIX F€TEPOCTPYKTYpax Ha OCHOBE COEIMHEHU I
AlGalnN

Coennnenust AIIIBV u tpaguitmonnsie Matepuais! Si/Ge — pa3minaus
OCHOBHBIX XapaKTEPUCTUK

Opmnomepasle (1D) cucrembr —kBanToBbie ToukH (KT). Ciektp u
IUTOTHOCTH 3JIEKTPOHHBIX COCTOSHHUH, CTATHCTHKA W TPAHCHIOPT
HOcUTENeH 3apsa.

OcobenHocTu TpancnopTa Hocurenew 3apsaa B 3D, 2D, 1D u 0D
crcTeMax

Banmuctiueckuii TpaHCIOPT W IPOBOAMMOCTE B KBAHTOBBIX
npoBosokax (KIT).

Merton MoJeKymIapHO JiydeBoi sanutakcud 1 MOC-ruapuiHas
TexHonorus nonydenus coequHennii AllIBV — npenmymectsa u
HEJJOCTaTKH.

OCHOBHBIE METOBI U HHCTPYMEHTAPHIA JJIs1 UCCIIEI0BAaHUM
CTPYKTYPHBIX CBOIMCTB HAHOPA3MEPHBIX MaTEPHAJIOB: AaTOMHO-CHIIOBAS
MEKPOCKOIIHS, CKaHUPYIOIIee —TyHHEeNIbHas MUKpockonus, Oxe-
MHUKPOCKOIHS, PEHTT€HOBCKast MUKPOCKOMHUS U T.JI..

OkcuToHbl B oiHOMepHBIX (1D) xBanToBbIe poBosioku (KIT) u
HynsMepHBIX (0D) —xBanTOBBIC TOukH (KT) cucremax.
Camoopranusyomme cucteMsl B coennHenusx AlIIBV.

OCHOBBI U HHCTPYMEHTApHi HAHOIUTOTpadhuu

[TomeBsie TpaH3UCTOPHI C IBYMEPHBIM ra3oM (2D) Ha ocHOBe Si
MOSFET u Ha rerepoctpykrypax AlGaAs/GaAs ¢ BEICOKOH
MOOHMIIBHOCTBIO A5eKTpoHOB B KaHasie (HEMT): cpaBHeHue ux
XapaKTEPUCTUK.

AlGalnN — CeTon3myJaroniie JUO bl

Ponb KBaHTOBO-pa3MEPHBIX SIM B ONITHUECKOM CBEUCHUH U3ITYHaIOMINX
JTMOI0B

I'ereponazepsi ¢ KA u KT Ha ocHoBe coeaunenuii AIIIBV.
[Ise303mmexTprUecKoe mose, CIOHTaHHas Iospu3anus, dGdexr
nossipuzanuu u llrapka.

OTHORJICKTPOHHBIH KOMIBIOTEP — (PU3NYECKHE OCHOBBI M IEPCIICKTUBHI.

5.3. OueHouHble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OWJIeTOB, TECTOB M T.II.)

B nanHOM Kypce mpenycMoTpeH 3auer, Kak (PHHAIbHOE UCIIBITAHHE.

Buner cocrout u3 2-x BOnpocos.

Bonpocsk! 11 OLEHKH paclonaratoTcs B pa3fese 1 CaMOIIOArOTOBKU.

ITepBblii BOIpOC - TEOPETHUYECKUH U TUIOBBIE BAPHAHTHI IIPEACTABICHBI B pa3/eie A CAMOMOATOTOBKH.
Bropoii Bopoc - pacyeTHO-TrpapUIeCKUil ¥ THIIOBBIC BAPHAHTHI IIPE/ICTABICHEI B pa3zene I CaMOIOATOTOBKH.
Bapuant Omnera nmpukperieH B paszene [IpunoxeHus.

5.4. MeToauka OLIeHKH OCBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

IMo pucuumnimHe I MOoMydeHns 3adera CTYICHT JOIDKEH ITOTHOCTHIO BRIITOTHUTD yUeOHBIH [UIaH: HANMMCATh BCE KOHTPOIBHBIC
paboThl, BBIIOTHUTE U 3alUTUTH KP.

O1eHKH 32 KOHTPOJIBHYIO PadOTY BHICTABIISIOTCS O CIIEAYIONIM KPUTEPHUSIM:

a) «OTJIMYHO» — CTYJCHT MPaBUIBHO PEIINII 3aJ]a4 U TIOJHO OTBETHJI Ha BCE TEOPETHUECKHE BOIIPOCHI;

0) «XOpOIIO» — CTYACHT PEIIMI 33/1a41 M HEIOCTATOYHO MTOJIHO OTBETHJI HA BCE TEOPETUYECKHE BOIIPOCHI;

B) «YJOBJICTBOPHUTEIHLHO» — CTYJICHT HEMPABMIILHO PEIINIT 3a][a9H, HETOJTHO OTBETHII HA TEOPETUIECKUE BOTIPOCHI;
T) «HEYIOBJIETBOPHUTEILHOY» — CTYACHT HE PEIIUII 331a4y, HE OTBETHII Ha TEOPETHYECKHUE BOIIPOCHI.

3amuta KP mpoucxoaut B anexktpoHHO# cpene Canvas. OLieHKa BBICTABISETCS 10 CIAEAYIOIIUM KPUTEPHSIM:

a) «OTJIMYHO» — CTYJICHT MPaBIIHLHO MPOBEN aHATN3 HH()OPMAIIHH, TTOTHO MPENCTaBHUI padoTy, clenall IpaBUIbHBIC BHIBOJIBI,
WCUEPIIBIBAIOIIE OTBETHII Ha BOIIPOCHI MPH 3aLIUTE paOOTHI;

0) «XOpOILI0» —CTYICHT MPABUIIBHO MK C HEOONBIINMH OIIMOKaMH IPEICTABII HH(POPMALIUIO, C/ICNIAll IPABUIBHBIC BHIBOJIBI,
HEJIOCTATOYHO MOJTHO OTBETHJI Ha BOIIPOCHI TPH 3aITUTE PaOOTHI;;

B) «YAOBJIETBOPUTEIHHO» — CTYACHT MPOBEN HEOOXOIUMBIE PacyeThl ¢ HE3HAUUTEILHBIMHU OIIMOKAMU, TIPEICTaBUI HEBEPHBII
aHaJIM3, CIeTIall HeMOIHbIC MM HeIPABIIIbHBIC BHIBOBI, HEIOCTATOYHO MOJIHO OTBETHII HA BOIIPOCHI MIPH 3aLIUTE PabOTEI;

T) «HEYJOBIICTBOPHUTEIFHO» —CTYIACHT IPOBEI MPEICTABHI aHAIN3 C TPYOBIMH OIIMOKaMH, CieJIajl HEeTPABUIIEHBIE BEIBOJBI, HE
OTBETHJI FJTH OTBETHJI HEBEPHO HA BOMPOCHI ITPH 3aIIUTE PabOTHI;.

Orenka 3a 3auer (popMHUpyeTCs Kak cpeaHeapru(METHUECKOE 32 BCe KOHTPONIbHBIE paboThl U KP.

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubnmoreka W3znarenscTBO, TOX
JI1.1 | anumona K. B. ®duzrka MosynpoBOIHUKOB: bubmroreka MUCuC M.: Dueprus, 1971
Y4eOHHUK JUTS BY30B I10 CIIEIl.
'TlomynpOBOTHUKOBBIE 1
MHKPO3JIEKTPOH. TPpUOOPHI'
JI1.2 | Kosanes A. H., Du3KKa ¥ TEXHOIOTUS OnekTpoHHas GUOIHOoTEeKA M.: U3n-so MUCucC, 2015
PabunoBuu O. 11, HaHOCTPYKTYPHBIX
Tumomuna M. H. TeTEePOKOMITO3UINH: yIeOHUK
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPA
ABTOpBI, COCTaBUTENIU 3aryaBue Bubnmorexa WznarenscTBo, rox
JI2.1 |PabunoBuu O. ., OCHOBBI TEXHOJIOTHH bubaroreka MUCuC M.: U3g-Bo MUCuC, 2012
Kpyrorun [I. T, 3JIEKTPOHHON KOMIIOHEHTHOI
EBcees B. A 6a3bl. MogenupoBanue
TEXHOJIOTHYECKHUX MPOIIECCOB
TIOTYYeHHST TOHKOTUIEHOTHBIX
MaTepHuaoB: y4eOHO-METO.
nocobue
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3aryaBue Bubnmorexa W3narenscTBo, rox
JI3.1 | Cymxos B. IT., MuKpO3IeKTPOHHKA. bubmmorexka MUCuC M.: Yueba, 2005
Kysznenos I'. /1., Komnbrorepaoe
PabunoBuu O. 1. MOJICIIUPOBaHKE MMapaMETPOB
MOJTYTIPOBOTHUKOBBIX
KOMITOHEHTOB
MHUKPOIJIEKTPOHUKHU: yuel.-
MeToJ1. TocoOue
JI3.2 | Cymxos B. I1., Koncrpynposanue bubimoreka MUCuC M.: U3a-so MUCuC, 2012
Kysznenos I'. /1., KOMITOHEHTOB M 3JIEMEHTOB
Pabunosuu O. 1. MUKPO- 1 HAHOJIEKTPOHUKH.
Komnbroreprnoe
MOJICTTUPOBAHUE
OTITOAJIEKTPOHHBIX MIPUOOPOB:
y4eOHO-MeTo/1. Tocooue
JI3.3 | Pa6unosuy O. U., OCHOBBI TEXHOJIOTHH bubmuorexka MUCuC M.: U3n-Bo MUCucC, 2015
Kpyrorun /1. T, 3JIEKTPOHHON KOMIIOHEHTHOH
Mapenkus C. @., 6a3bl: y4eOHO-MEeTOI. mocobne
Hoxaropnas C. B.
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 |Kypc B LMS CANVAS https://Ims.misis.ru/enroll/Y7A7RT
2 | Springer https://link.springer.com/
13 | Elsevier Elsevier https://www.sciencedirect.com/
6.3 Ilepeuenb NPOrpaMMHOro odecrneyeHust
II.1 ANSYS Academic Research CFD
I1.2 |Microsoft Office
I1.3 |LMS Canvas
6.4. Tlepeyens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
n.1 Hayunsle sxypHaJbI ¥ cTaThU
N.2 |http:/elibrary.ru/
N.3 |https://link.springer.com/
N.4 | Web of Science https://apps.webofknowledge.com
N.5 |Scopus https://www.scopus.com/
N.6 | Elsevier https://www.sciencedirect.com/

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Hasnauenue

OcHarienne




JTro6oit KOpITyC

YduebHass aymuTopust UL TIPOBEICHUS

KOMIUTEKT ydeOHOH Mmebenu 1o 36 MecT i oOydaromuxcs,

MynsTUMeIHAHAS 3aHATHH JIGKIMOHHOTO THINA W/WIN JUIA | MyAbTUMEAWHHOE  00OpyHOBaHHE, MAarHHTHO-MapKepHas
MIPOBEJCHMSI TPAKTUUECKUX 3aHATHIA: nocka, pabodee mecto mpenonaBarens, IIKc moctymom k
UTC «UHutepuer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabumaer Ha tmiargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus
JTro6oit Kopryc | YueOHass aygutopust UIS  TPOBEACHUS | 9KpaH, MPOEKTOpP, JOCKa, KOMIUIEKT ydeOHoi mebenn Ha 30

KomnbrorepHslii kinacce

IIPAKTUYECKUX 3aHATHN:

MOCAJIOYHBIX MECT, MEPCOHANBHBIC KOMIIBIOTEPHI, JAOCTYI K
OUOC ynuBepcurera LMS Canvas, IJHIEH3UOHHBIE
nporpamMel MS Teams, MS Office

K-428

VYueOHas aynutopus

4 nabopaTopHble YCTaHOBKM, YCTaHOBKa Ul pocTa
VIJIepOMHBIX  HaHOTpyOOK Mertogom PECVD, meur UK
Harpesa MILA-5000, B Tom wumcie: Jocka ydeOHas,
MOHHTOp, CHCTEMHBIH OJIOK, KOMIUIEKT ydeOHOW MeOenu Ha
20 nocalo4HbIX MECT

YuTanbHbIN 3all
3JIEKTPOHHBIX PECYPCOB

KOMIUIEKT y4eOHO# Mebenu Ha 55 MecT Ui 00ydaromumxcs,
50 TIK c¢ pmocrymom k MWTC «UuTeprer», SUOC
YHUBEPCUTETa depe3 JIMYHBIN kabuHeT Ha matdopme LMS
Canvas, mmuueH3uoHHele mporpammsl MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHUE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

JlucnuuinHa OTHOCHUTCS K TOYHBIM HayKaM U TpeOyeT 3HAYNTEIFHOrO0 00beMa CaMOCTOSATEIIBHON paboTHI.

VYueGHast tuTeparypa 1o Kypcy JUisl HCIIOJIb30BaHus B y4eOHOM IpoLiecce HaXOAuTCs Ha Kadeape.

OrtzenbHble y4eOHbIe BOIIPOCH! BEIHOCITCS HA CAMOCTOSITEBHYIO IPOPabOTKY M KOHTPOJIUPYIOTCSI IIOCPEACTBOM TEKyIIeH
arrectanuu. [Ipu STOM OpraHU3yrOTCs TPYIIIOBBIC M HHIMBHIYaIbHBIC KOHCYIbTAlMK. PacueTHO-rpaduyeckue padotsl -Kypcopas
paboTa BBIMOTHSIOTCS € TIOMOIIBIO TTAKETa MPUKIAIHBIX TIPOrPaMM.
[pakTHyuecKre 3aHATHS MPOBOJSATCS C UCHOJIB30BAHMEM HATJISIIHBIX TI0COOMIH, 00pa3IoB, YCTAHOBOK C COOTBETCTBYIOIINUM
IporpaMMHBIM O0eCIIeYeHHEM. DIICKTPOHHBIC MPE3CHTAIXH U (UIIH) OMIOPHBIC KOHCIIEKTHI TCOPETUUYECKUX OCHOB TUCLUILIHHBI
3apaHee IMepefaroTcs 00yJIaroUMCs I IPeIBapUTEILHOTO 0O3HaKOMIICHU. [lepes mpoBeieHneM IPaKTHIECKAX 3aHATHHA
00y4aIOIMMCST PEKOMEH/IYEeTCsI CAMOCTOSITENILHO IIPOCMOTPETh TEOPETHYESCKHUI MaTepHall 0 TEMATHKE TIPEACTOSIIETO 3aHITHSL.
O6bpazoBarenbHast JeATEIbHOCTH [0 AUCIUILTHHE PEaln3yeTcs ¢ IOMOIIBIO AIEKTPOHHOM HH(OPMAIIOHHO-00pa30BaTeIbHON
cpeast HUTY «MHUCuC» Canvas, npeactaBieHHOH Ha caiiTe https://Ims.misis.ru/enroll/Y7A7RT. B y4e6HOM mporiecce
UCIIONB3YIOTCS TIPOrpaMMHBIE 0a3bl By3a i aBTOMATH3UPOBAHHbBIC CPEACTBA B3aUMO/ICHCTBHS MPEMo/IaBaTelisi i 00y4aroIerocs.
OreKTpOHHbIH KOHTeHT B Canvas coJep»UT BCe KaleHJapHble COOBITHS Kypca, HAaBUTAlIMOHHBIE CCBUIKH, TECTHI, 3a1aHHsI,
METOMYCCKHE PEKOMEHIAIINH U IECKTPOHHBIC MATCPHUAIIBL.




