MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl . HaHOTeXHO/10THs B 3JIEKTPOHHMKE
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKA U TEXHOJIOI'YSA HEYITIOPAJTOYEHHBIX

noJaynrPOBOJHUKOB

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbIX OTHOLIEHUI

Ne qucumnInHbI 10 yyeOHOMY
TJIaHY:

b1.4.01.11

TpyaoeMKOCTb B 3a4eTHBIX
eIMHHIIAX:

7 cemecTp - 3;
8 cemectp - 3;
BCero - 6

Yacos (Bcero) no yueGHomy
IJIaHy:

216 yacoB

Jleknuu

7 cemecTp - 32 yaca;
8 cemectp - 28 yaca;
Bcero - 60 yacon

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

JlaGopaTopHble pa6oThI

8 cemecTp - 14 yacos;

Koncynbranumn

7 cemecTp - 2 yaca;

CamocrosiTesbHasi padora

7 cemecTp - 71,5 yaca;
8 cemecTp - 63,5 yaca;
Bcero - 135,0 yaca

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJAUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
KonTposabHnas padora
JlaGopaTopHas paGoTa

IIpome:kyTouHast aTTecTALUS:

IK3aMeH
IK3aMeH

7 cemecTp - 2,5 yaca;
8 cemecTp - 2,5 yaca;
Bcero - 5,0 yacos

Mocksa 2019




IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu MonoB A.WA.
HpeHOI[aBaTeJ'IL WaenTudmKaTop Ra710b7a6-PopovAl-113a0ed6 A,I/I, HOHOB
(1OIKHOCTB) (moanuce) (pacuudpoBka
TIO/AITUCH)
COI'TACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PYKOBOHHTCHB o CeesieHun o Bnagensue U3N M3aK
06pa30BaTeHBHOI/I Bhanenel, XonoaHbIA A.C. .
IIPOTPAMMBI WagHTHbHKATOp RObac9dac-KholodnyDS-6393810 [[,C, XOJIOIHBINA
(1OJKHOCTB, y4EHast CTENEHb, y4eHOe (moanuce) (paciudpoBKa MOIIHCH)
3BaHHE)

3aBeyIOIIMI BBITYCKAIOIICH
KadeIpbl

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

Bnageney,

CnaBWHCKWA A.3.

% Mal <

WaeHTudHKaTop R99b3b9%ab-SlavinskyAZ-c08f5214

A.3. CnaBuHCKHH

(IOJDKHOCTD, YYCHAs CTENCHb, YUYCHOE
3BaHHE)

(moamnuce)

(paciudpoBKa MOIIHCH)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI

Legb ocBoeHMs AWMCUHMILIMHBI. H3Y4€HHE OCOOCHHOCTEH (U3MKM MaTepHalioB, y KOTOPBIX
OTCYTCTBYET JaJbHUN MOPAJOK B  PaCIOIOXEHUU
HAHOKPUCTAJUIMYECKUX IOJYIPOBOJIHUKOB), JUISl MOCJIEIYIOIIEr0 PUMEHEHUS [TOJIyY€HHBIX 3HaHUHN NpU
KOHCTPYUPOBaHHUHU U MCCIIEIOBAHUU IPUOOPOB HA OCHOBE 3THUX MaTepHAJIOB

33[[3‘11/1 AUCHHUIIIMHBI

aToMOB  (aMOpP(HBIX, CTEKIO00pa3HBIX U

- OCBOEHHE CIIOCOOHOCTH YYHUTBIBATH OCOOEHHOCTH (PU3UKH HEYOPSAA0YEHHOTO
KOHJEHCUPOBAHHOI'O COCTOSIHUS BEIIECTBA, aTOMHOM U AJIEKTPOHHON CTPYKTYPhl HEYIIOPSII0UEHHBIX

IMOJIYIIPOBOJJHUKOB;

- - OCBOCHHUE METOJIOB UCCIIENOBAHNS U MOJEIUPOBAHUS CTPYKTYPBI U CBOMCTB Pa3JIMYHBIX
KJIACCOB HEYNOPSIOYCHHBIX ITOJIYIIPOBOJHUKOB, & TAKXKE METOIOB YIIPABJICHUS CBOMCTBAMU 3THX

MaTepHasoB;

- pa3BuTHE CIOCOOHOCTH 3(PHEKTHUBHO MCIOIB30BaTh OCOOCHHOCTH CBOUCTB U d(D(PEKTHI,
HAOJIOTAIOIITUECS B HEYTIOPSAIOYSHHBIX IMOTYIPOBOAHUKAX, IPH MOCIEAYIOMUX pa3paboTKax u
UCCIICIOBAaHHSX TIPUOOPOB M YCTPONCTB HA OCHOBE ATHX MAaTEPUAIIOB.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3aIllJTAaHUPOBAHHBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPAMHU JOCTUKCHU S KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAaHHUEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 Cniocoben
y4acTBOBATh B
POCKTHPOBAHUHT
MOJTYTIPOBOTHUKOBBIX
puOOpPOB

N -1nk-1 demoHcTpupyeT
3HAHWE IPHUHIIUIIOB Pa0OTHI,
(UBUYECKUX U
MaTeMaTUYECKUX MOJAENIEH
OCHOBHBIX
MOJTYIIPOBOTHUKOBBIX
npubopoB

3HATh!
- KJ1accu(UKaLUIO TBEPABIX TEJ C TOUKH
3pEHHsI AaTOMHOM CTPYKTYpPBI U 30HHOM
TEOpHUH;

- KItaccu(hUKaUIo IPUOOPOB M YCTPOHCTB
Ha OCHOBE HEYIOPAJOYEHHBIX
MIOJIYTIPOBOJITHUKOB;

- 0COOEHHOCTH JIEKTPOHHOH CTPYKTYPHI,
ANEKTPUYECKUX, ONTUYECKUX U
(OTO3IEKTPUUECKUX CBOICTB
HEYIOPSI0YEHHBIX MOJIYIPOBOIHUKOB;

- METO/IbI UCCIIE0OBAHUS ATOMHOM
CTPYKTYpBbI U yIIpaBJIEHUS CBOWCTBaMU
HEYIOPSI0YEHHBIX MTOJIYIIPOBOJIHUKOB;

- (pusuky paboThI IPUOOPOB U YCTPOHCTB
Ha OCHOBE HEYNOPAIOYEHHBIX
MOJIYTIPOBOJTHUKOB;

- METOJIbI pac4y€Ta U MPOEKTUPOBAHUS
puOOPOB U YCTPONCTB HAa OCHOBE
HEYIOPSI0YEHHBIX MTOJIYIIPOBOIHUKOB;

- METO/Ibl HCCTIEIOBAaHUS U
TEXHOJIOTUYECKHE METO bl U3TOTOBJICHUS
puOOPOB U YCTPONCTB Ha OCHOBE
HEYIOPSAI0YEHHBIX MOJYIIPOBOIHUKOB.

YMETB:

- IPUMEHSTh METOJIBI M CPEICTBA
U3MepeHui PU3NUECKUX CBOUCTB
HEYNOPSAIOYECHHBIX TOJYIIPOBOIHUKOB;
- IPUMEHATh METOJIBI pacyéra u
MOJEIINPOBAHUS aTOMHOMN CTPYKTYPBI
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Koa u HaumeHoBaHMe Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

HEYIOPSIOYCHHBIX MOJIYIPOBOJIHUKOB;
- cobupartb, 00OpadaThIBaTh,
aHAITM3UPOBATh U CUCTEMATH3UPOBAThH
HAYYHO-TEXHHUYECKYI0 HHPOPMAIIHIO 0
HEYIOPSIOYCHHBIM ITOTYITPOBOIHUKAM;
- apryMEHTHPOBAHO BHIOUPATH U
pea30BEIBATh HA MPAKTUKE

3 (PEKTUBHYIO METOTUKY
AKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUN
HEYNOPSI0YEHHBIX IOJIYIIPOBOIHHUKOB.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHAIbHOW 00pa3oBaTeNbHOM MporpaMme
Hanorexnonorus B snexkrponuke (nanee — OIIOII), nanpaBnenus noarotoBku 11.03.04 DnexTpoHuka u
HAHOAJICKTPOHUKA, YPOBEHb 00Opa30BaHU: BbICIIEe 00pa3oBaHUE - OaKanaBpuar.

bazupyercst Ha ypoBHE cpeiHero o01ero oopa3oBaHus.

Pe3ynbraThl 00y4eHus, MOJTy4YeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUILIHBI COCTABISAET 6 3aUETHBIX eUHUIL, 216 gacos.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Paznenbl/Tembl § 5| & X
Ne JUCTIATUTHHBL/ (pOpMBI g 2| 8 OHTaKTHaA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
ATTECTALHH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK P /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 AToMHas CTpyKTypa 34 7 16 - - - - - - - 18 - Ilo0zomoeKa K ayOumopHvlm 3aHAMUAM:
HEYHOPSAI0YECHHBIX W3y4yenne marepuana 1o TeMe paszaena
MOJIYIPOBOJITHUKOB Wzyuenue nurepatypsl: [1] c. 32-79 umm [2] c.
1.1 Onpenencaue 8 4 - - - - - - - 4 - 21-64
Kaccu(uKamus H3yuenue mamepuanog 1umepamypHbix
HEYHOPSAI0YECHHBIX UCHMOYHUKOG:
MaTepHaJIOB. [1], 32-79
1.2 ATOMHas CTPYKTypa 16 8 - - - - - - - 8 - [3], 13-38
HEKPHCTAIUTMYECKUX
MOJIYTIPOBOJHUKOB
13 PesynbraThl 10 4 - - - - - - - 6 -
CTPYKTYPHBIX
HCCIIEIOBaHUI
HEYHOPSI0YECHHBIX
TIOJIYTIPOBOJHHKOB.
2 DNeKTpOHHAS 24 12 - - - - - - - 12 - Ilo0z0moeKa K ayoumopHvim 3aHAMUAM:
CTPYKTYpa M CBOHCTBa N3yyenne marepuasa 1o TeMe paszaena
HEYNOPsI0YEHHbIX Wzyuenue nurepatypsl: [1] c. 32-79 unm [2] c.
MOJTYIIPOBOTHAKOB 21-64; [1] c. 80-99 wm [2] c. 71-86; [1] c. 99-
2.1 DNeKTpOHHAS 8 4 - - - - - - - 4 - 112, 144-159 wmm [2] c. 85-96, 98-109
CTPYKTYpa 1 Je(heKTHI B H3yuenue mamepuanos 1umepanmypHsix
HEYHOPSI04YEHHBIX UCOYHUKOG:
MOJIYIPOBOTHHUKAX. [1], 80-111
2.2 DrexTpodusnuecKue, 16 8 - - - - - - - 8 - [3], 41-68
ONTHYECKHE U
(hoTodneKTpHUIeCKue
CBOWCTBA
HEeYHOPSI04YEHHBIX




MOTYTIPOBOJHHUKOB

MeTtonbl ynpasiaeHus
CBOMCTBaMH
HEYMOPSAA04YEHHBIX
NOJIYIPOBOJHUKOB

12

3.1

VYnpasnenue
CBOMCTBaMU
HEYMNOPSI0YEHHBIX
MOJIYIIPOBOJTHUKOB

3.2

DOTOUHIYIIUPOBAHHbBIE
W3MEHEHHUS CBOMCTB
HEYNOPSA0YEHHBIX
MOJIYIPOBOJITHUKOB

3.3

MounekysipHble
OpraHUYecKue
MOJYTIPOBOJHUKH

Ilo02o0moeka K ayounopHbviv 3aHAMUAM:
Wzyduenne maTepuaia 1mo Teme pasziena
Wzyuenne nurepatypsl: [1] c. 113-143 unu [2]
c. 111-153; [1] c. 160-171 wmm [2] c. 214-228;
[2] c. 65-67, 84-85, 96-97

H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:

[1], 113-142
[3], 69-90

DK3aMeH

38.0

25

335

Bcero 3a cemecTp

108.0

32

2.5

38

335

Hroro 3a cemecTp

108.0

32

25

TexHonorunyeckue
0COOEHHOCTH
MOTY4YEHHUs MIIEHOK
HEYTNOPST0YSHHBIX
MOJTYTIPOBOTHUKOB.
Hocurenu ontnueckom
HHPOPMALINU Ha
OCHOBE
HEYHOPsI0YEHHbIX
MOJIYIIPOBOJIHUKOB.

26

14

4.1

TexHOIOrHYECKHE
0COOEHHOCTH
MOJTy4YEHHUS MIIEHOK
HEYOPST0YCHHBIX
MOJIYITPOBOJHHKOB.

4.2

Hocurenu ontnyeckou
nHPOPMALH HA
OCHOBE
HEYTOPSI0YCHHBIX
MOJIYIPOBOJIHUKOB

18

Ilo020mogKa K ayoumopHsM 3aHAMUAM:
W3ydyenue MaTepuaia 1o TeMe pasiena
Wzyuenne murepatypsl: [1] ¢. 172-204 unm [2]
c. 155-185; [1] ¢. 206-231 nu [2] c. 187-213,
229-240

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[1], 172-204
[3], 91-114




5 ToHKOTNIEHOUHEIE 22 6 6 - - 10 - Iloozomoeka K ayoumopHvlm 3aHAMUAM:
(oToanexTpHIeCcKHe N3y4yenne marepuana 1o TeMe paszaena
npeoOpa3oBaTesu Wzyuenne nurepatypsl: [1] c. 232-244 unu [2]
5.1 doTosnekTpuueckue 22 6 6 - - 10 - 241-266
npeoOpa3oBaTey Ha H3yuenue mamepuanog 1umepamypnoix
OCHOBE UCIOYHUKOB:
HEYHOPSI04YEHHBIX [1], 232-244
MOJIYTIPOBOJHUKOB [2], 241-266
6 DIEKTPOHHBIC IPUOOPHI 24 8 4 - - 12 - Ilpogedenue skcnepumenma: V3yuenue
Ha OCHOBE Marepuaa 1o TeMe paszena Mzyuenne
HEYTOPSATOICHHBIX mtepatypsr: [1] ¢. 260-266 wmu [2] 292-300;
TIOJTYTIPOBOTHHKOB. [1] c. 214-260 wmm [2] c. 267-292
6.1 ToOHKOTIICHOYHEIE 6 2 - - - 4 - Hzyuenue mamepuanog 1umepamypHsix
TPaH3UCTOPHI HA UCIOYHUKOG:
HEYIOPSAAOYEHHBIX [1], 244-265
MOJYIPOBOTHUKAX [2], 267-300
6.2 | DnexTpoHHBIC IPUOOPHI 4 2 - - - 2 -
Ha OCHOBE
HEYHOPSI04YEHHBIX
MOJIYTIPOBOJHUKOB.
6.3 [MTamsaTh Ha (ha30BBIX 14 4 4 - - 6 -
nepexozax B
HEYHOPSI04YEHHBIX
MIOJTYIPOBOTHHUKAX.
Ok3ameH 36.0 - - - 2.5 - 335
Bcero 3a cemectp 108.0 28 14 - 25 30 335
Hroro 3a cemecTp 108.0 28 14 - - - 25 63.5
UTOrOo 216.0 - 60 14 - 2 - 5.0 135.0

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — nnanBuyanbHble KOHCYIbTAlMU M0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3aenam
mucuutuinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Amomnas cmpykmypa Heynopsao0o4eHHbIX NOAYNPOBOOHUKOS

1.1. OnpeneneHue u KiacCUPUKALUS HEYITOPSTIOYCHHBIX MAaTEPUATIOB.

MecTto IUCHMIUIMHBI B TOATOTOBKE OaKajlaBpOB II0 HAMpaBICHUIO «DIEKTPOHUKA |
HAHOAJICKTPOHUKa». OmnpenerneHrne HEYNOpsSAOYEHHOTO COCTOSIHHS BemlecTBa. Kiaccudukarum
HEYIOPSIOYEHHBIX MaTepHajoB. TepMOIUHAMHYECKHE YPOBHU CTaOWJIBHOCTH HEPaBHOBECHBIX
cucreM. CTexiooOpa3Hble MaTepualibl M CTEKJI000pa3oBaHUE, KPUTEPUH CTEKI000pa3oBaHHUs
M3rotoBieHrE XaaIbKOTEHUIHBIX CTEKOIL..

1.2. ATomMHas CTpyKTypa HEKPUCTAUNIMYECKHUX MOJTYITPOBOTHUKOB

AtomHasi cTpykTypa MarepuanoB. [loHsTue OJMKHEro, CpegHEro M JalbHEero IMopsijaka B
pacIoNo’)KeHNH aTOMOB. ['€oMeTpHYecKne M SHEPreTUYECKHE XapPaKTEPUCTUKH YIOPAJOUYCHHUS.
Monenu cpeanero mnopsaaka. MeToapl HCCIEIOBaHUS aTOMHOM CTPYKTYpbl HEYHMOPSI0YEHHBIX
MOJYNPOBOTHUKOB. [Ipsimpie MeTonbl (AM(paKIMOHHBIE W METOJ TOHKOH CTPYKTYPHI Kpas
coOCTBEHHOr0 peHTreHoBckoro nornoimenus — EXAFS). CoBpemenHoe pa3zButue qupakimOHHbBIX
MeTo0B. DYHKIUS pagraIbHOTO PAaCIpeaesieHUs] aTOMOB. DJIEKTPOHHAs MUKPOCKOIHS BBICOKOTO
pazpemieHusi. Meroabl KolebaTeabHOW CHEKTPOCKONMUU (METOJl CHEKTPOCKOMUH HH(PaKpacHOro
MIOTJIOIIEHUS U METOJ KOMOMHAITMOHHOTO paccesiHusi). KocBeHHbIE METOIbI HCCIIeIOBaHUs aTOMHOU
CTPYKTYpbl HEKPUCTAJUTMUECKUX IMOJYIPOBOJHUKOB.. MoAeTupoBaHUE aTOMHON CTPYKTYpBHI.
MonenupoBaHie aTOMHOW CTPYKTYpPhl HEKPUCTAIUIMYECKHX IOJYIPOBOAHUKOB. Duindeckoe u
KOMIIBIOTEPHOE MOJeNupoBaHue. MeTo/lbl KOMIBIOTEPHOIO MOJEIUPOBAHUS: TOMOJOTHYECKHIA
METO/1, METOJ, MOJIEKYJIIPHOM TMHAMMKHU, MeTox MoHTe-Kapio, rpalueHTHBINA METO. .

1.3. Pe3ynbTaThl CTPYKTYPHBIX HUCCIIEJOBAHUN HEYIIOPSAIOUEHHBIX MOJYIPOBOJHUKOB.

Hekpucrannuueckuil ceneH. MonekynsipHble MOJENIM CTEKJI000pa3HOro cejieHa. ATOMHas
CTPYKTypa HEKPHCTAJUIMYECKOTO CeJeHa, OWHAPHBIX XaIbKOTEHUJHBIX  CTEKI000pa3HBIX
MOJIYIPOBOJTHUKOB, aMOpP(GHOro KpPEeMHHUS U THJIPOr€HU3UPOBAHHOTO aMOP(PHOro KpeMHUS,
MaTepHajoB Ha OCHOBE aMOP(HOI0 Yriaeposa..

2. 3Jl€Kmp0HHaﬂ CIMPYKMYpa U C80UCMEd HeVI’ZOD}Z()OlleHHle nOJZVI’ZDOGO()HuKOG

2.1. DneKTpoHHas CTPYKTYpa U JePEeKThl B HEYOPSIOUEHHBIX OTYIPOBOIHUKAX.

DNEeKTpOHHAsl CTPYKTYpa HEYMOPSAIOUEHHBIX MOITYIPOBOJAHUKOB. JIOKaIM30BaHHBIE COCTOSHUS
— omnpenenenus u npupoga. Crpoenue >HepreTuueckux 30H. Mogenu I'yoanosa, Koysna-®puue-
OBumHCcKOoro, Motra-/[PBuca. 3ampemiéHHas 30Ha NOABWXKHOCTU. Pukcanus ypoBHS DepMmu.
JledexTbl B HEyMOpsJIOUEHHBIX MONYyNpoBOoAHUKaX. [umore3a Anaepcona. Monens D+ - D-
LEeHTpoB. Mojienb nap ¢ nepeMeHHON BaJIeHTHOCThI0. KBazumonekymnspuble qedekTol. JledekTs! Ha
aToMax XaJbKOT'€HOB M MHUKTHJOB. JleekThl Ha aromMax KpEeMHHMS M B T'MJIPOr€HU3NPOBAHHOM
aMop(HOM KPEMHHUHU...

2.2. DnexTpou3nUecKue, ONTUYECKHE U (POTOITEKTPHUUECKUE CBOMCTBA HEYHOPSI0UEHHBIX
MTOJIyIIPOBOJTHUKOB

OnekTpopU3MUECKUe  CBOWCTBA  HEKPHCTAIMYECKUX  MOJYHPOBOJHUKOB.  MeXaHHU3MBbI
ANEKTPUYECKON MpoBOAUMOCTH. I[IppDKKOBas mnpoBoAMMOCTb. [IpOBOIMMOCTE € HEpEeMEHHOU
muHoi mpeikka. TepmModJIC u sddext Xomma. JpeiidoBas moaBHKHOCTH HOCHUTENEH 3apsia.
Onrtnueckne cBoicTBa CIEKTPANBHBIE 3aBUCMMOCTH ONTHUYECKHX KOHCTAHT HEKPUCTAJUIMYECKHX
nonynpoBogHuKoB. Kpait  YpOaxa. OmpeneneHune  IIUPUHBI  3alpelieHHOH  30HBI B
HEYNOPSAJOYECHHBIX NOJYNpOBOAHUKAb DoTo3/IeKTprueckne CBOWCTBA. KBaHTOBBIA  BBIXOJ.
3aBUCUMOCTh (DOTONPOBOJUMOCTH OT TEMIIEPATyphl, JUIMHBI BOJHBI M3IY4YEHUS, HHTEHCUBHOCTH
CBETOBOT0 ITOTOKA U HJIEKTPUYECKOTO ITOJIA.
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3. Memooui YRPABICHUSL C8OUCMBAMU HeVl’IOD}ZaOHeHHle I’lOﬂVﬂDOGOaHuKOG

3.1. YopaBieHue cBOMCTBaMU HEYNOPSTOYEHHBIX [TOJIYIIPOBOJIHHUKOB

[IpyuunHbl  ca®oif  YyBCTBUTENBHOCTH CBOWCTB HEYIMOPSIOYCHHBIX IIOJYIIPOBOJHUKOB K
JOHOPHBIM M aKIENTOPHBIM TNpuMecsM. JlernpoBaHue TI'HIPOTEHU3UPOBAHHOTO aMOp(HOTrO
kpemHus. Pomp Bomoposa. 3aBHCHMOCTH CBOICTB OT YpOBHS JIETHpOBaHHs. MexaHn3M
JETUPOBaHMA. XUMHUYECKass MOTU(HUKAIMS CBOMCTB IUIEHOK XaJbKOTCHUIHBIX CTEKIO00Pa3HBIX
HOJTYNPOBOTHUKOB. MHBepcus 3Haka MPOBOAMMOCTH B OOBEMHBIX  XAJIBKOTCHHIHBIX
CTEKJIOOOpA3HBIX MOIXYNPOBOAHMKAX. CTPyKTypHas MOIU(HUKAIMS CBOMCTB HEKPHCTALTMYECKUX
HOJTYIIPOBOIHUKOB. UYeTsIpe YpOBHS CTPYKTypHOH Momudukanuu. Moxauduxanus CBOHCTB Ha
YPOBHE OJIMKHETO MOpsAKA B PACIOI0KEHUU aTOMOB. Moau(uKamys CBOMCTB HAa YPOBHE CPETHET0
nopsaka. Kpurepuit sddexTuBHOCTH CTPYKTYypHOH Momudukanuu. Moanpukanus Ha ypOBHSIX
Mopdonorun U noacuctembl nedextoB. CTpyKTypHas Moau(pUKaUs U CTaOMIBHOCTH CBOWCTB
HEYNOPSAAOUYECHHBIX MOJYNPOBOJHUKOB. XHMMHUYECKas MOJU(HUKALUS aTOMHOH CTPYKTYpPBI
HEYIOPSI0YEHHBIX MOJIYIIPOBOAHHUKOB.

3.2. ®OTOUHYIIUPOBAHHbIE H3MEHEHHSI CBOMCTB HEYIOPSIIOUEHHBIX MTOJTYITPOBOHUKOB

@DOTOCTPYKTYpHBIE TPEBPALICHUS B XaJbKOT€HUIHBIX CTEKIOOOPA3HBIX IOIYIPOBOIHHUKAX.
DOTOMHAYLIUPOBAHHBIE  M3MEHEHUA  ONTUYECKUX  KOHCTAHT M XUMHUYECKHX  CBOMCTB
XaJIbKOTEHUIHBIX ~ CTEKIOO00PAa3HBIX  CTEKJI000pa3HBIX  MOJYNPOBOJHUKOB. PeBepcuBHas u
HEPEBEPCUBHAS COCTABJISAIOIIME HM3MEHEHHUS CBOMCTB. 3aBUCHUMOCTH 3(PQeKkTa 0T XUMHUYECKOTO
COCTaBa, /UIMHBI BOJIHBI HW3Iy4eHUss W Temieparypsl. Kondwurypanumonnas wmonens 3¢ddexra.
DOTOCTUMYIMPOBAHHOE YCKOpeHHe Au(@y3un MeTaluioB B XalbKOT€HUIHbBIE CTEKJIOOOpa3HbIe
MOJIYIPOBOJHUKU. MeXaHu3M U pasperaroniasi criocOOHOCTb MPOLIEcca..

3.3. MonekysipHble OpraHu4ecKue MOoTyIpPOBOAHUKU

Onpenenennsi. CTpoeHHE MOJEKYJI OpraHMuecKux marepuaioB. COnmpspKCHHBIE XUMHUUYECKHE
cBsa3u. [lomynpoBogHUKOBBIE CBOMCTBA OpraHudeckux MarepuanoB. IlepeHoc 3apsga B
OpPTraHUYECKUX TOJIYIIPOBOTHUKAX..

4. Texnonozuueckue ocobenHocmu noay4eHus niéHoK Heynops004eHHblX NOIVIPOBOOHUKOB.
Hocumenu onmuueckoti ungopmayuy Ha 0cHoge Heynopsa004eHHbIX NOLYNPOBOOHUKOS.

4.1. TexHomornueckrue 0OCOOEHHOCTH MOMYUYEHUs TUIEHOK HEYMOPsAI0YEHHBIX
IIOJIyIIPOBOTHUKOB.

TexHOIOrMUECKHEe OCOOEHHOCTH TOJIYYEHHUs IUIEHOK XalbKOT€HUIHBIX CTEKJI000pa3HbIX
nonynpoBogHUKOB (XCII). MeToasl AUCKPETHOrO HCHApeHUs, UCIApeHHs] U3 KBa3U3aMKHYTOTO
o0beMa, corcnapeHus, HOHHO-TIa3MeHHoro pacnbuieHus. [lonydenne mnenok XCII ¢ 3aganHbIMU
XMMHYECKUM COCTaBOM M aTOMHOM CTPYKTypou. KoHcTpykiuu ycranoBok. [lonyuenne nnéHok a —
Si:H meroiom pa3ioxeHus CuilaHa B IUIa3Me TIIeroLero paspsaaa. OCHOBHBIE MPOOJIEMBbl U TyTH UX
pemieHus. Buapl 1 KOHCTPYKIMU TEXHOJIOTMYECKUX YCTaHOBOK. [II€HKHM HaHOKpHUCTaNIMYECKOTO
THPOTeHE3UPOBAHHOTO KpeMHHs. [lomydeHne ri€HOK TBEPABIX pacTBOPOB HAa OCHOBE a — Si:H.
Hpyrue meronsl noiydenust miéHok a — Si:H (CVD-meron, kataluTHYecKoe OCaKIACHUE, HOHHO-
IUIa3MEHHOE PACIIBUIEHUE)..

4.2. Hocurenu onTruyeckoil HHPOpMAIMN Ha OCHOBE HEYIOPSI0YEHHBIX MOTYIIPOBOIHUKOB

[TpuGops! Ha OCHOBE HEKPUCTAIUIMYECKUX MOJIYIPOBOIHUKOB. BHUIBI yCTPONCTB JUIs 3aUCH U
00paboTKM onTHYecKOM UWH(GOpPMalMd Ha OCHOBE HEYHNOPSAJOYEHHBIX MOJYIPOBOJIHUKOB.
OnextpodoTorpaduueckuil npouecc. KomupoBanbHble amnmapaTtbl U NpUHTEpHL. TpeboBaHUS U
OCHOBHbBIE XapaKTEPUCTHUKH 3JekTpodoTorpaduyeckux Hocurenae nHpopmanuu. L{BeTHas nedats.
ITytn YIIy4ILIEHUS XapaKTEPUCTUK 351eKTpooTOrpaguuecKoro nporecca.
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OnektpopeHtrenorpagus. Buaukonsl. Bo3MoXHOCTH MOBBIMICHHS  (HOTOYYBCTBHTEIHEHOCTH.
CBepXBbICOKOUYBCTBUTENIbHBIC BHJIMKOHBI: MPOOIeMbl M UX pemeHus. POoToTepMOIUIacTHIECKUe
HocuTenu wuHopManmu. Hocurenn onrtuueckoit uH(pOpManmuu Ha OCHOBE (POTOCTPYKTYPHBIX
npepamennii B XCII u ¢poroctumynupoBannoii nuddysun meramioB B XCII. @oTo-, 31eKTpOHO-
U peHTreHopesuctsl. Hocutenu onrndeckoil mHopMannu Ha OCHOBE (a30BBIX NEPEXoa0B 1-ro
pona. YcTpoilcTBO M Kiaccu(UKalus ONTUYECKUX AMCKOB. JIMCKM C MHOTOKPAaTHOW 3alMChio
uHdopmanuu. [Tyt n npenensl yBenndeHus MIOTHOCTHU 3anucy nHpopmarmu. [lytu pasBurusi..

5. Tonkonnérnounle qbomoaﬂekmpuuecmte npeo6pa306ameﬂu

5.1. ®otosneKkTpudeckue npeodpa3zoBaTesu Ha OCHOBE HEYIOPSA0YCHHBIX MOJIYIPOBOIHUKOB

PazBuTHe nuBmin3anuu U norpebiaeHue dHepruu. HerpaauinoHHbIe METOIBI TPEOOpa30OBaAHUS
sHepruu. Mecto ¢dotoanekTpuku B mupe u B Poccun. ToHkomaeHOUHBbIE (DOTOIIEKTPUUECKHE
npeoOpazoBarenn (POII). ®III na ocHoBe a — Si:H: 0cOOEHHOCTH KOHCTPYHPOBAHHUSA M IYTH
noBeimiennst  KIIJ,  tpumters. Dddexkr  Crebaepa-Bponckoro.  HIT — TexHomorus
¢dorornekTpuyeckux npeodpazonareneil. @oToanekTpuyecKkue npeoOpa3zoBaTeu Ha OPraHUYECKUX
noixynpoBogHukax. @Ol Ha OCHOBE METAJUIOPraHUKU CO  CTPYKTYpOHM  IEPOBCKHTA.
ToHKOMIEHOUHAs COJIHEUHAs dHEpPreThuKa B Poccun.

6. 3JZ€K77’ZDOHHbl€ I’lDM6ODbl HA OCHoe6¢€e HeVI’IODﬂ()OquHblx l’lO]lVﬂDO(?OaHuKOG.

6.1. TOHKOIJIEHOUHBIE TPAH3UCTOPHI HA HEYNOPSAOYEHHBIX ITOITYIIPOBOIHUKAX

Wznyuarone TBepaorenbHble auciuied. KoHeTpykumm u cxeMmbl ynpasieHus. Co3paHue
LBETHOr0 M300pakeHUs. TOHKOIUIEHOYHbIE TPAH3UCTOPbl HA OCHOBE T'MAPOTr€HU3UPOBAHHOIO
amopdHoro kpemHus. KOHCTpyKIMH, OCHOBHBIE XapaKTEPUCTHKH. MaTpullbl TOHKOIJIEHOYHBIX
HOJICBBIX TPAaH3UCTOPOB Ha OCHOBe a — Si:H. TexHonoruveckuit mpolecc MX H3rOTOBJICHHUSL.
Kunkokpucramimyeckue TUCIUIEH, AWUCIUIEM HAa OpPraHMYEeCKHX CBETOAMOJAaX, Jpyrue obiactu
npumenenns. Beprukansnsiii TIIT, BeicokoBonbTHBIN TIIT..

6.2. DNeKTpOHHBIE TPUOOPHI HA OCHOBE HEYMOPSJ0YECHHBIX MOITYIIPOBOAHHUKOB.

Wznyyaroue TBepAoTenbHble auciier. KoHcTpykuuum M cxembl ympasieHus. CospaHue
[[BETHOTO M300paxkeHus. TOHKOIUIEHOUHBIE TPAH3UCTOPbl HAa OCHOBE TI'MIPOT€HU3UPOBAHHOTO
amop¢pHoro kpeMHusi. KOHCTpyKLIMH, OCHOBHBIE XapaKTEPUCTHKU. MaTpullbl TOHKOIJIEHOYHBIX
HOJIEBBIX TPAaH3UCTOPOB Ha ocHOBe a — Si:H. TexHomormueckuil mporecc MX H3rOTOBJICHHUS.
Kunkokpucramnueckue AWUCIUIEH, AMUCIJIEM HAa OPraHWYecKUX CBETOAMONax, Apyrue obnactu
npuMeHenusd. Beprukanbusiii TIIT, BeicokoBonbTHBIN TIIT..

6.3. [TaMaATh Ha (a30BBIX IEpeX0ax B HEYNOPSIOYEHHBIX MOJIYIPOBOIHUKAX.

O dexTsl nepexIroUeHus U MaMATH B XaJIbKOI'€HUIHBIX CTEKI000Pa3HBIX MOIYNPOBOAHHUKAX.
Mexanu3mbl TOporoBoro u OucrtabuibHOro nepekitoueHus. [lepBoe U BTOpoe MOKOJIEHHUS
UHTETPAJIbHBIX CXEM OHEProHe3aBUCHMMOM mamsITH Ha (a3oBBIX mepexoaax. AHaiu3
KOHCTPYKTUBHBIX OCOOEHHOCTEH MEPBOr0 M BTOPOTO MOKOJEHHH M HMX BIMSHHE HAa HaA&KHOCTh
xpaHeHus uHpopMmanuu. JIOCTUTHYTBIE  XapaKTEPUCTUKU. MHOTOYpPOBHEBBIE  3JIEMEHTHI.
[TepcriekTUBBI U TPOOIEMBL. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
HE MIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. CIIEKTPAJIBHASI YYBCTBUTEJIBHOCTH 1 BOJIbT-AMITEPHA A
XAPAKTEPUCTHUKA COJIHEYHOI'O DJIEMEHTA;
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2. OTIPEJIEJIEHUE XAPAKTEPUCTHUK OIITUYECKUX JUCKOB METOJAMU
TYHHEJIbBHOU U ATOMHO-CHJIOBO MUKPOCKOIINU;

3. TEMIIEPATYPHA S BABUCHUMOCTbD DJIEKTPOITPOBOIHOCTU AMOP®HBIX
[IOJIYIIPOBOJHNKOB.

3.5 Koncyabranumn

NS

=

2.

Ayoumopuwie KoHCYIbMAyUU RO Kypcosomy npoekmy/pabome (KIIP)

Koncynbranusa no marepuany pasaeia
KoHcynpTamus no MaTepuaiy pasjaeia
Koncynbranusa no marepuany pasaeia
KoHcynpTamus no MaTepuaiy pasjaeia
I pynnosvie koncyromayuu no pazoeiam oucyuniunvt (I'K)

Koncynpranus no matepuaiy pasjaena
Koncynpranusa no marepuany pasaeia

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

OLieHOYHOE CPEACTBO

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Kompt JUCLUIUIMHEI (B (TUI 1 HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3zeiioM 1) HHJIMKaTOpPOB COOTBETCTBUMU C 11.3.1)
1]2]3]4][5]6
3HaTth:
METO/IbI UCCIIEIOBAHUS M TEXHOJIOTUYECKHE METO/IbI KonTponbnas pabora/KonTponbHas
M3TOTOBJICHHSI TPUOOPOB U YCTPOMCTB HA OCHOBE — . pabota Ne6
HEYNOPAROUCHHBIX TIOTYPOBO/IHHKOB At KonTponbnas pabota/KonTponbHas
pabota No7
METO/IbI pacuéra M MPOEKTUPOBAHUS IPUOOPOB U YCTPOMCTB Ha KonTponbnas pabota/KonTponbHas
OCHOBE HEYIOPSIIOYEHHBIX MOJTYITPOBOTHUKOB pabota Ne6
Kontponbhas padora/KoHTposbHas
pabota Ne7
I/IH‘]-HK-]. + + +
JlaGopaTtopHnas pabota/JIabopaTopHbIii
MPaKTUKYM 1
JlaGopatopHnas paborta/JlabopaTtopHbIit
npakTUKyM 2. JJabopatopHble paboThI
¢bu3uKy paboThl MPUOOPOB U YCTPOICTB HA OCHOBE KonTponbnas pabota/KoHTponbHas
HEYIOPSATOYCHHBIX TTOJIYITPOBOIHUKOB pabota Ne6
W1k + | +
Konrtponsnas padora/KoHtponabHas
pabota Ne7
METO/Ibl HCCIIE/10BAHNS ATOMHOM CTPYKTYPBI U yIIPaBICHHUS V-1 + KonTponbnas pabota/KoHTponbHas
CBOWCTBAMH HEYNOPSAIOYEHHBIX MOJTYIPOBOJHUKOB paborta No 1
0COOEHHOCTH DJIEKTPOHHOUN CTPYKTYPBI, DJIEKTPUIECKHX, Kontponbnas pabora/KonTponsHas
OINTUYECKUX U (POTOIIEKTPUUECKUX CBOICTB pabota Ne2
HEYHOPAIOUCHHBIX TOJYTPOBOHIKOB WI-1nka + | + KonrponsHas pabora/KonrpoabHas

pabota Ne3

KonTponbhas pabota/KoHTposbHas
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pabora Ne4

KJ1accupUKaluio MpruOOpOB U YCTPONCTB HA OCHOBE

Kontponbnas padora/KoHnTposbHas

HEYNOPSI0YEHHBIX MOJIYIPOBOJHUKOB WL pabota Ne5
KJ1acCU(UKALUIO TBEPIBIX TEJ C TOUYKH 3PSHHUS AaTOMHOM KonrponbHas pabora/KoHTponbsHast
CTPYKTYPBI U 30HHOU TEOPUU pabora Ne 1
W-1nk-1
Kontposbnas padora/KoHTposbHas
pabora Ne4
YMmersb:
apryMEHTUPOBAHO BBIOUPAThH M PEATU30BBIBATH HA TIPAKTUKE KonrtponbHas pabora/KoHTponbsHast
3¢ (HEeKTHBHYIO METOIUKY IKCIIEPUMEHTATBHBIX HCCIICIOBAHUN — pabota Ne 1
HEYTOPAOHCHHDIX TIOTYIPOBOAHUKOB At KonrponbHas pabora/KoHTponbHas
pabota Ned
cobupats, 00pabaThIBaTh, AHATM3UPOBATH Kontponbhas padora/KoHTposbHas
CUCTEeMATHU3UPOBATh HAYYHO-TEXHUICCKYIO HH(POPMAIIHIO TI0 " pabota Ne2
HEYTOPAOHCHHBIM TOJIYHPOBOHHIKAM At KonrponbHas pabora/KoHTponbHas
pabota Ned
MIPUMEHSITh METO/IbI pacyéTa U MOJICITUPOBAHHS ATOMHOM W-1nica KonTponbnas pabota/KonTponbHas
CTPYKTYphI HEYNOPSI0YEHHBIX MTOJTYIPOBOIHUKOB pabota Ne2
MIPUMEHSITh METOJIbI M CPEJICTBA U3MEPEHHM (PU3NUEeCKIX W-1nica KonTponbnas pabota/KoHTponbHas

CBOICTB HECYNOPAAOYCHHBIX ITOJYITPOBOAHHUKOB

pabota No2
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
7 cemecTp

®Dopma peanuzanuu: buners! (MUCEMEHHBIN OMPOC)
1. KonrponpHas padota Ne 1 (KontponsHas pabota)
2. Kontponbnas padora Ne2 (KonrponbHas pabora)
3. Kontposbnas padora Ne3 (KontponbHas pabota)
4. KonrponpHas pabora Ned4 (KonrponbsHas padora)

8 cemecTp

®dopma peanuzanuu: bunetsl (MUCEMEHHBIN OMPOC)
1. Kontponbnas padota Ne5 (KonTposbsHas pabora)
2. KontponbHas padota Ne6 (KonTponsHas padbora)
3. Konrposnbnas padora No7 (KortponsHas pabota)

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. JTabopatopHusiii npaktukym 1 (Jlabopatopnas pabora)
2. JIaboparopHblil npakTukyM 2. JlabopaTopHsie paboTs (JJabopaTopHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Ixzamen (Cemecmp Ne7)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lomoxennem o OalbHO-PEUTHHTOBOM cHCTEME IS
crtynentoB HUY «MDW» Ha 0CHOBaHUHM CEMECTPOBOM M 3K3aMEHAI[MOHHOM COCTABIIAIOIINX.

Oxzamen (Cemecmp No§)
OueHka ompenensieTcss B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha ocCHOBaHMU CEMECTPOBOM M 3K3aMEHALIMOHHON COCTABIISIFOLIUX.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE IPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCIHUITJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. ITonos, A. 1. YueGHoe nmocobue no kypey "TexHonorus noynpoBOIHUKOBBIX 3JIEMEHTOB"
Kpemunii u repmanuii B mosrynpoBoiHUKOoBOM npubopoctpoenuu / A. U. Tlomnos, H. . Muxarnes ;
Pen. B. A. ®unukoB ; Mock. suepr. ue-T1 (MOU) . — 1989 . — 120 c.;

2. Popov, A. Disordered Semiconductors. Physics and Application / A. Popov . —2-nd ed . —
Singapore : Pan Stanford Publishing, 2018 . — 328 p. - ISBN 978-981-4774-37-6 .;

3. Popov, A. Disordered Semiconductors. Physics and Application / A. Popov . — Singapore : Pan
Stanford Publishing, 2011 . — 201 p. - ISBN 978-981-4241-76-2 ..

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Windows;
2. MathCad;
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3. Gwyddion;
4. Libre Office.

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHATbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. Hayunas 1ekTpoHHasi 6udamoreka - https://elibrary.ru/
2. ba3za mannbix Scopus - http://www.scopus.com
3. DaexkTponnas 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomenieHust Homep aynuropun, OcHamnenue
HaAanMMCHOBaHHUeE
VY4eOHble ayTUTOPHH IS K-102a, YyeOnas napra, CTyJ, J0CKa MeJloBasi, HOyTOYK,
IPOBE/ICHUS ayauropus KOH/IMLIMOHED, TEJICBU30P
JIEKIIMOHHBIX 3aHATUN U K-102, YucOnas napTa, CTyJ, JOCKa MeJoBasi, HOYTOVK,
TEKYILEro KOHTPOJIS ayJUTOPUS KOH/IULIMOHEDP, TEJICBU30P
VY4eOHble ayaAUuTOpUU JUIs K-102a, YuyeOnas napra, CTyJq, JOcKa MeJIoBasi, HOyTOYK,
IPOBEICHUS ayauTopus KOH/IMLIMOHED, TeJICBU30P
MPaKTUYECKHUX 3aHITHH, K-102, Yyebnas napTa, CTyJ, JOCKa MeJoBasi, HOYTOVK,
KP u KIIT ayJUTOPUS KOH/IULIMOHEDP, TEJICBU30P
VY4eOHble ayaAUuTOpUU JUIs K-118, YueOnas CTOJ, CTYI, Kad, mKad I o1exk b, Kad
IPOBEICHUS nabopatopus GU3NKU JUIS XpaHEeHUs1 UHBEHTaps, CTOJI

1ab0OPaTOPHBIX 3aHITHIA

MAII-cTtpykTyp u
nprOOpOB Ha UX OCHOBE

MMCbMEHHBINA, KOMITBIOTEPHAS CETh C
BbIX0I0M B lHTEepHET, 000pyI0BaHME IS
AKCIIEPEMEHTOB, KOMITBIOTEP MEPCOHATBHBIN

K-112, Leutp CTOJI, CTOJI KOMIIBKOTEPHBIN, CTYJI, CTOJI
30HJIOBBIX U MMUCHbMEHHBINA, 000pYIOBAaHUE JIJIS
ONTUYECKUX HKCHEPEMEHTOB, 000pyI0BaHHE yueOHOE,
HCCIIeIOBAHUH KOMITHIOTEP MEPCOHATBHBIN, KOHIUIIMOHED
Y4eOHble ayAUTOpUU IS K-102a, YucOnas napra, CTyJq, J0CKa MeJoBasi, HOyTOYK,
MIPOBEICHUS ayIUTOPUS KOHJIUIIUOHED, TEIIEBU30P
IIPOMEKYTOUHON
aTTecTaruu
ITomenenus mis HTB-302, UnranpHbIi CTYJI, CTOJI TUCbMEHHBII, KOMIIBIOTEPHAS
CaMOCTOSTEIIbHOM 3a11 oTzena CeTh C BbIXOJ0M B lIHTEpHET, KOMIBIOTED
paboThI o0cTyXKUBaHUS MEPCOHANIbHBIN

y4eOHOMN TuTepaTypon

TTomemenust misa
KOHCYJIbTUPOBAHUS

K-107a, Kabuner
coTpyAHUKOB Kap DuH

Kpecio pabouee, pabodyee MECTO
COTPYAHUKA, CTYJI, IKad, mKad as
JIOKYMEHTOB, LKA sl OAEKIbI, CTOI
MUCHMEHHBINH, MHOTO(YHKIIMOHATIbHBIN
[EHTP, KOMIIBIOTEP TIEPCOHATBHBIH,
KOHJIUITMOHED

K-109/2, Kabuner
COTPYAHHUKOB Kag.
HSI/IH"

CTOJI, CTYJI, KA A5 JOKYMEHTOB, Kad
JUIS XpaHEeHUs] UHBEHTaps, CTOJI
MUCHbMEHHBIN, TUTIJIOMHBIE U KYPCOBBIE
paboThI CTYJIEHTOB

ITomemenus s
XpaHeHHus 000pyIOBaHUS
¥ y4eOHOTO MHBEHTaps

2K-600/1 1, KaOuner
npoexktuposanus "KII"
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

du3rKa U TEXHOJIOTUS HCYIIOPATOYCHHBIX ITOJYIIPOBOIHHUKOB

(Ha3BaHME AUCIUILINHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2
KM-3
KM-4

KonTponbras padota Ne 1 (KonTponbhas padoTa)
Kontponbnas padora No2 (KontponbHas padoTa)
Konrponsnas padora Ne3 (KonrponbsHas padora)
Kontponbnas padora Ne4 (KontponbHas paboTa)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howep Pazpen qucuunianHel KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 ATOMHas CTpYKTYpa HEyHOPSAAOYEHHBIX MOITYIPOBOJIHUKOB
11 Omnpenenenue u KaaccuPpUKaIUs HEYIOPSI0UYESHHBIX + + +
MaTepUasoB.
1.2 ATOMHas CTPYKTypa HEKPUCTAIUIMYECKUX MOJTYIIPOBOAHUKOB | +
13 Pe3ynpTaThl CTPYKTYPHBIX UCCIIEI0BAHUI +
HEYINOPSI0YEHHBIX NOJYIIPOBOIHUKOB.
2 DNEeKTpPOHHAs CTPYKTypa U CBOWCTBA HEYNOPSIOUEHHBIX
IIOJIyTIPOBOJHUKOB
21 DNEeKTpPOHHAs CTPYKTYypa U 1e(heKThl B HEYOPAIOUEHHBIX + + +
MOJIYIPOBOIHUKAX.
29 3neE<Tp0(1)H3quCKI/Ie, ONTHYECKUE U (POTOIIEKTPUUECKUE + +
CBOICTBA HEYNOPS,AOYEHHBIX ITOJTYIPOBOJHHUKOB
3 Meroas! ynpaBiieHUs CBOMCTBAMHU HEYIIOPSI0OYEHHBIX
IIOJIYTIPOBOJJHUKOB
31 VYnpaieHue cBOMCTBAMU HEYNOPSII0UEHHBIX 4
IIOJIYTIPOBOJJHUKOB
32 DOTOMHIYIIUPOBAHHBIE U3MEHEHHUS CBOMCTB + + + +
HEYIOPSAI0YEHHBIX MTOJIYIIPOBOIHUKOB
3.3 MorekyIsipHbIe OpTaHHYECKHE TTOTYIIPOBOTHUKH + + +

Bec KM, %: | 25 25 25 25

8 cemectp

Hepequb KOHTPOJIbHBIX MQpOIIpI/IﬂTI/Iﬁ TEKYIICTr0 KOHTPOJIA yCI€EBAEMOCTH MO AUCHUIIJIMHE:

KM-5
KM-6
KM-7
KM-8

Konrponsnas padora Ne5 (KonrposabHas padora)
Kontponbnas pabora Ne6 (KortponpHas padota)
Konrponsnas padora Ne7 (KonrponbHas padora)
Jlaboparopuslii npaktukyM 1 (JlabopaTopHas pabota)
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KM-9 JlaGoparopsuslii mpaktukyMm 2. Jlaboparopusie padotsl (JJaboparopHas padota)

Bua npoMexkyTouyHoil aTTecTanMu — JK3aMEH.

WNnupexe KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimnbl KM: S 6 7 8 9
paszaena Henens 4 8 12 13 14
KM:
TexHOIOrHYECKHEe OCOOCHHOCTH TOITYUEHUS TIEHOK
1 HEYIOPSI0YEHHBIX NOJIyNPOBOAHUKOB. Hocurenu
ONTUYECKOH H(pOpMAIMK HAa OCHOBE
HEYNOPSII0YEHHBIX MOJIYTIPOBOAHHUKOB.
11 TexHOIOrHYECKHEe OCOOCHHOCTH TOTYUEHUS TIIEHOK + +
HEYNOPSII0YEHHBIX M1OJIYTIPOBOAHHUKOB.
12 Hocurenu ontudeckoit nHpopmManuu Ha OCHOBE + + + + +
HEYNOPSII0UEHHBIX MOJIYTIPOBOJHUKOB
2 TonkomnéHouynble (OTOAIEKTPUYECKIE
npeoOpa3oBarenu
21 @DoTO3MEKTpUUECKUE TPeoOpa3oBaTeIN Ha OCHOBE + + + +
HEYIOPSI0YEHHBIX [OJYIPOBOJIHUKOB
3 OJeKTpOHHBIE IPUOOPHI HA OCHOBE HEYIOPSAA0YEHHBIX
M0JIYTIPOBOJITHUKOB.
31 ToHKOMIEHOYHBIE TPAH3UCTOPHI HA + + + +
HEYINOPSI0YEHHBIX OJYIIPOBOIHUKAX
39 OJeKTpOHHBIE IPUOOPHI HA OCHOBE HEYIOPSAA0YEHHBIX + + + +
MOJIYTIPOBOJITHUKOB.
33 [TamsTh Ha Pa30BbIX Hepexo1ax B HEYHOPSA0UEHHBIX + + + +
MOJIYTIPOBOTHUKAX.
Bec KM, %: | 25 25 25 12 13
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