MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTejibHOI mporpaMMel: JlazepHas 1 onTHYecKasi H3MePUTeIbHAS 3JIEKTPOHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
NOJYINPOBOJHUKOBBIE JIABEPBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Koganb O.W.
[IpenomaBaTelib WaeHTaukatop R121eel32-KovalOl-3d304c05 O.U. KoBaib
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHL o Ceeaenun o Bnagensue L3N M3K H M
06Pa30BaTeHBH0PI Bregeney, CKOPHSKOBa H.M. B
HpOFpaMMBI VaeHTuduratop R984920bc-SkorniakovaNM-67f74b CKOpHHKOBa
(OJIKHOCTB, YUeHas CTETICHb, YUCHOE (mozucs) (pacuupoBKa IOIIUCH)
3BaHKE)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

% Mal <

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

CKOpHSIKOBa H.M.

WaentnuraTtop

R984920bc-SkorniakovaNM-67f74b

H.M.
CxopHsKOBa

(IOJKHOCTB, yYEHAs! CTETICHb, YYEHOE
3BaHKE)

(mozmucs)

(pacupoBKa MOAKCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHUs! AMCUMILIMHBI: V3yueHue pU3MKH MPOLECCOB B MOITYIMPOBOAHUKOBBIX Jlazepax U
WX MMPUOOPHBIX XapaKTCPUCTHK.

33[{3‘11/1 AUCHHUITIMHbI

- U3yYEHHUE BO3MOKHOCTEH UCIIOJIB30BAHUS ITOIYITPOBOIHUKOBBIX J1a3€POB B COBPEMEHHBIX
KBaHTOBO-OIITUYECKUX CUCTEMAX;

- u3yueHue (PU3MYECKUX SBJICHUH B MMOJIYIIPOBOJIHUKOBBIX JIa3epax, UX MPUOOPHBIX
XapaKTEPUCTUK U [TapaMETPOB U3JIyYEHUs;

- IpUOOPETEHNE HABBIKOB MPUATHS U 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIICHUN IIPU
UCCIIEI0BAHUH U KOHCTPYMPOBAHUH 3JIEMEHTOB KBAHTOBO-OIITHUYECKUX CUCTEM.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIIHI:

Koa m HauMeHOBaHHue
KOMIIeTeHIINH

Kox 1 HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s

ITK-1 Crocoben
OCYIIECTBIISATH TEXHUYECKOE
yIpaBJICHUE Pa3padOTKOM
MIPOCKTOB
KBaHTOBOOIITHYECKUX
CUCTEM ]ISl pEIICHHS 3a/1a4
JIMarHOCTHKHU, HABUTAIlUH,
CBSI3M U KOHTPOJISI
KOCMHYECKOTO
IPOCTPAHCTBA

N/1-1nk-1 AHAIN3 UCXOTHBIX
TpeboBaHUH K
pa3pabaTeIBa€MOMY MPOEKTY
KBAHTOBO-ONTHYCCKHUX CHCTEM
JUIsL pelIeHust 3a1a4
JIMAarHOCTHKH, HABUTAlUH,
CBSI3U M KOHTPOJISI
KOCMHUYECKOT0 TPOCTPAHCTBA

3HATh:
- yciioBusi (GOPMUPOBAHUSI XaPAKTEPUCTUK
W3JIy4CHHS TTOJIYTIPOBOJHUKOBBIX JIA3€POB,
TpeOyeMbIX MPU KOHCTPYHPOBAHUU
KBAaHTOBO-ONTUYECKUX CUCTEM U UX
COCTaBHBIX YacTel;

- pu3nueckue 3aKOHBI, JISKAIIHUE B
OCHOBax pabOThI MOIYIPOBOTHUKOBBIX
J1a3epOB, MPUMEHSIEMBIX B KBAHTOBO-
ONTUYECKUX CHCTEMAaX.

ITK-1 Crocoben
OCYIIECTBIISATH TEXHUIECKOE
ympaBieHue pa3paboTKoi
MIPOEKTOB
KBAaHTOBOOIITHYECKUX
CUCTEM ]IS pEIICHUS 32,124
IUArHOCTHUKH, HaBUTalllH,
CBSI3M I KOHTPOJISI
KOCMHYECKOTO
MIPOCTPAHCTBA

N /1-6nk-1 Pa3zpaboTka
TEXHHYSCKHUX 3aJaHUN Ha
pa3paboTKy KBaHTOBO-
OINTUYECKUX CHUCTEM B IIEJIOM B
HUX COCTaBHBIX YaCTEH,
ACKH3HBIX U TEXHUYECKHUX
MIPOEKTOB

YMETh:
- IPUMEHSATH COBPEMEHHYIO TPHUOOPHYIO
0a3y K MPOEKTUPOBAHUIO U pa3pabOTKe
KBaHTOBO-ONTHYECKUX CHUCTEM;

- MPOBOANTH KJIaCCU(PUKAIIIO
MOJIYTIPOBOTHUKOBBIX J1a3€pOB B
3aBHCHMOCTH OT MX TTapaMeTPOB U
BO3MO>XHOCTH HCIIOJIb30BAHUSI B CHCTEMAX
HABUTAIIMH U CBS3H.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCUTCS K OCHOBHOM npogeccroHaibHOM o0pa3oBaTenbHON nporpammMe JlazepHast
U ONTHUYeCKas H3MepHUTelbHas diekTponnka (mamee — OIIOII), wampaBmenust moarotoBku 11.03.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, yPOBEHb 00pa30BaHMs: BhICIIEe 0Opa3oBaHue - OakanaBpuar.

Tpe60BaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:

- 3HaTh (I)yHJIaMeHTaHBHLIC 3aKOHBI KBAHTOBOW MEXaHUKHU

- YMCTb OIIPEACIIATh, KAKUC 3aKOHBI OIITUKU O6yCJ’IOBJ’II/IBaIOT SABJICHUSA WA IPOLUECCCHI B yCTpOI\/’ICTBaX
paSHHQHOﬁ (I)PI3I/I‘ICCKOI>'I MpupoAbl, U BBIIOJHATE NPUMCHHUTCIIBHO K HUM MIPOCTBHIC TEXHUYCCKUC paC‘-IéTBI

- YMCTb [IPUMCHATHE OCHOBHBIC (bI/ISI/IquKI/Ie SABJICHUS, 3aKOHBI OIITUKHU U UX MAaTEMAaTHYICCKOC

OINMMCAHUC K PCUHICHHUIO 3a1a4




- YMETh OIPEIEIIsATh, KAaKhe 3aKOHBI KBAHTOBOM MEXaHWKH 00YCIIOBIMBAIOT SIBJICHUS WM IIPOIIECCHI B
YCTPOMCTBAX pa3IMuHON (PU3NYECKON NPUPOJIBL, U BBIIOIHATH IPUMEHUTENBHO K HUM IPOCThIE
TEXHUYECKHUE PACUETHI

Pe3ynbraTel 00yueHus, MOTydeHHBIE P OCBOCHUH TUCLUILTNHBI, HEOOXOANMBI IIPH BHITOJIHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Oduznka 54 7 16 - 16 - - - - - 22 - IToozomogxa domauwinezo 3adanusn:
MOJIYTIPOBOTHUKOB, BrinonHeHus AOMAaIIHEro 3aaHusl 1o pa3zaery.
BXOJISIIIIUX B COCTaB Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
MOJTYTIPOBOJHUKOBBIX [ToBTOpeHue MaTepuaia Mo pasaery.
J1a3€pOB ITonrotoBka k Tecty Nel u KonrponsHoit
11 DHepreTuyeckas 14 4 - 4 - - - - - 6 - pabore Nel
30HHAs CTPYKTypa Camocmoamensnoe uzyuenue
HOJIyIPOBOJJHUKOB meopemuueckozo mamepuana: Vzyuenue
1.2 Jloxanm3oBaHHBIE 10 3 - 3 - - - - - 4 - JIEKIHOHHOTO ¥ JOMOJHUTENBHOI0 MaTepuana
COCTOSIHHS B 0 pa3ueny
HOJTYTIPOBOJHUKAX. H3yuenue mamepuanos numepamypHsix
CraTHcTHKa UCHOYHUKOG:
JJIEKTPOHOB U JIBIPOK [1], cTp. 6-29, 30-49, 50-73, 95-105
1.3 | IIpomeccsl MOTIOMICHUS 20 6 - 6 - - - - - 8 - [2], cTp. 12,23
U M3JTy4CHHS B [3], ctp. 22-69, 35-36, 69-82, 93-120, 224-229,
TOJTYTTPOBOTHHKAX 302-313
14 Juddysus u apeiid 10 3 - 3 - - - - - 4 -
HocuTenen 3apsana. P-n
nepexopl 1
reTepoIepeXx0ibl
2 I'enepauus u 22 6 - 6 - - - - - 10 - Iodzomosexa domawnezo 3adanusn:
pacrpocTpaHeHue BpinosHe st JOMAIIHET0 3aaHusl [0 pa3zery.
U3JIy4EHUs B Ilod20mogxa K mexkyuiemy KOHmMpOiio:
MOJTYTIPOBOJJHUKOBBIX [ToBTOpEHNE MaTepHuaia Mo pa3aedry.
Jlazepax IoxnroroBka k Tecty Ne2
2.1 BrinyxaenHoe 11 3 - 3 - - - - - 5 - Camocmoamenvnoe uzyuenue
U3ITyYCHHE B meopemuueckozo mamepuana: VIsyaenue
TIOJTYTIPOBOTHHUKAX. JIEKIOHHOTO ¥ AONOJHUTEILHOIO MaTepuaa
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Ycunenue u TreHepanusa
N3JTy4YCHUA.

0 pasaeny.
H3yuenue mamepuanog 1umepamypuoix

2.2 | TpéxcnoiiHble IOCKHue 11 3 - 3 - 5 - UCIOYHUKOB:
BOJIHOBOJIBI C KOHEYHOM [1], cTp. 74-86, 89-94
MIPOBOIUMOCTBIO. [2], cTp. 14
bokoBoe ontrueckoe
OrpaHHICHHE.
3 KonctpykTuBHBIE 32 10 - 10 - 12 - Iloozomoeka domauinezo 3adanus:
0COOCHHOCTH U BeImonHEHNS AOMAITHETO 3aJaHus [0 Pa3aeiy.
XapaKTEePUCTHKU Ilo0z0mogKa K meKyuiemy KOHmpoio:
MOJTYTIPOBOJHUKOBBIX IToBTOpEHNE MaTepHuana Mo pa3aeiy.
J1a3€pOB ITonroToBka Kk KOHTPOJIBbHOH paboTe Ne2
3.1 Crtpykrypa u 13 4 - 4 - 5 - Camocmoamenvnoe uzyuenue
TEXHOJIOTUS meopemuueckozo mamepuana: Visyaenue
W3TOTOBIICHUS JICKIIMOHHOT'O U JIOTIOJIHUTEIBHOT0 Marepuaa
WHXKEKIIMOHHBIX 1O pa3zeny.
nazepoB. KBaHtoBo- H3yuenue mamepuanog iumepamypnolx
pa3MepHBbIE CIIOH. UCIOYHUKOG:
3.2 | OcHoBHbIE TPUOOPHBIE 19 6 - 6 - 7 - [1], cTp. 106-108
XapaKTePUCTHKH U [2], cTp. 20, 23
CIEKTPBI N3ITyYCHUS
MOJTYTIPOBOJJHUKOBBIX
Ja3epoB
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUH 110 pa3jaeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Dusuka norynpo8oOHUK08, BX0OAWUX 8 COCMAE NONYNPOBOOHUKOBIX 1d3ePO8

1.1. DHepreTuyeckas 30HHas! CTPYKTYypa MOJIYIPOBOIHUKOB

VYpasuenue lllpeaunrepa st kpuctayuia. Anuadarndyeckoe npuodmmkenue. OQHOAIEKTPOHHOE
npuobmmkenne. TpancusnuonHas cummerpus. @ynknus biioxa. 3ousr bpwnttosna. [Ipubnmwkenne
CTabOCBs3aHHBIX d3JEKTPOHOB. OTpakeHue bparra um 3Hepreruueckas menb. [lpubnrmkeHue
CUWJIbHOCBSI3aHHBIX JJIEKTPOHOB. ODddekTtuBHas macca 3JeKkTpoHOB. [lonstue napipku. Yucno
COCTOSIHMI B pa3pelICHHBIX 30HaX 3HEprui. /lereHue BeliecTB Ha METaJUIbI, MOJIYIPOBOJIHUKU U
TUDJIEKTPUKA C TOYKU 3pEHUS] 30HHOW TEOpUH. DHepreTuyeckas 30HHAs CTPYKTypa OCHOBHBIX
MOJIYITPOBOTHUKOB. .

1.2. JIokann3oBaHHBIE COCTOSIHUS B MOIYIPOBOAHUKAX. CTAaTUCTHKA 3IEKTPOHOB U JBIPOK

Bonoponononob6usie npumecu. Meron 3¢ dexruBHoit Maccel. Konebanus pemérku. @oHOHEI.
OKCUTOHBL. [IMOTHOCTE COCTOSIHUI AJIA ANEKTPOHOB U JbIpoK. DyHKUUA pacnpeneneHuss Oepmu-
[upaka. Yposenb @epmu. PaBHOBECHBIE 1 HEPABHOBECHBIE KOHLEHTPALUU JIEKTPOHOB U JIBIPOK B
30HaX MPOBOJMMOCTH M BaJCHTHON 30HE Ui COOCTBEHHOIO M MPUMECHOTO MOIYNPOBOJHUKOB.
KBaznypoBau ®epmu..

1.3. IIporuecchl NOTIOIMIEHUS M U3IY4YEHUs B MOIYIPOBOJHUKAX

[Ipsimble U HempsiMble ONTHYECKHE Mepexoibl. BiausHue BHemHHUX (HaKTOpOB (TeMIEpaTyphl,
naByieHus) Ha Kpail noryomeHus. CoOCTBEHHOE MOIJIOIIEHUE B CHIIBHOM 3JIEKTPUYECKOM IOJIE.
Oddexkr dpanna-Kenapima. 3aBUCUMOCTh TOJOXKEHHS Kpas TOJOCHL  IMOTJIOMIEHUS  OT
KOHIeHTpauun npumeceil. Oddexr bypmreitna-Mocca. DxcutonHoe mnoriouieHue. [lepexoss
MEXJ1y 30HOW U MpUMECHbIM YypoBHeM. Ilepexoasl Mexay J[AOHOpaMHU U aKLENTOpPaMHu.
BHyTpu3oHHBIE mepexo/bl B IMOJYNPOBOAHMKAX p-TUNA MU n-tuna. [lornomeHue cBOOOIHBIMU
HOCUTEIISIMU 3apsiza. Pemeroynoe nornomenue. M3mydarenbHble Mepexoibl B MOIYIPOBOIHUKAX.
CkopocTb u3iyyaTeabHON pekoMOuHamu. Bpems sxu3Hu HocuTenel 3apsa. PekomOuHanus yepes
LEHTpbI pekoMOnHanuu. Oxe-peKkoMOnHaIus. .

1.4. Iucddyszus u apeiid HocuTeneit 3apsaa. P-n nepexonasl U rereponepexoibl

duddys3us u npeiid oCHOBHBIX M HEOCHOBHBIX HOCUTENEH. Y paBHEHHE HENmpepbhIBHOCTH. P-n
NIEPEXO0/bl U TEeTEpPONEpPEXOAbl. JHEpreTudeckas AuarpaMma. BoapT-aMIepHbIE XapaKTEPUCTHUKH.
AHW30TUIIHBIE U U30TUIIHBIE TeTeponepexo/ipl. JIBOWHbIE T€TEPOCTPYKTYPHI..

2. FeHepauzm U pacnpocmpaHerue u3jiy4eHus 6 nOﬂVnDOGOaHuKOBle aasepax

2.1. BeiHyX1eHHOE H3JIyuYeHHUE B MOJIYIPOBOJHUKAX. Y CUIIEHHE U TeHEpaltsl U3JIy4YeHUsI.

Hcropust pa3BUTHS TOJYHNPOBOJHUKOBBIX Ja3zepoB. IIpumeHeHue MoaynpoBOIHUKOBBIX
nazepoB. OcobeHHOCTH JazepHOro 3(dekTa B MOTyNnpoBOoAHHKAX. CIEKTpaTbHBIN TUANa30H H
MHTEpBaJ 3HAYCHUI MOUIHOCTH HW3JIy4YeHHUS. BBIHYXIEHHOE HW3Iy4eHUE B MOJIYNPOBOJHHUKAX.
Heobxomumoe yciioBue BBIHYKIEHHOTO wu3nydeHusa. Kiaccuukaius moTympoOBOAHUKOBBIX
Ja3epoB Mo croco0am Bo30ykeHus. Jlazepbl ¢ HAKAYKOM SJEKTPOHHBIM MYyYKOM M ONTHYECKOU
Hakaykoul. MHXEKIHOHHBIE Ja3epbl. YCIOBHE TIE€HEpAlUMH Uil MPOBOMSAIICH AKTUBHOW CpPEbI.
Pe3onaropsi..

2.2. TpéxcnoitHble IIOCKHUE BOJHOBOIBI C KOHEYHOUW MPOBOIUMOCTHIO0. BOKOBOE onTHYecKoe
OTpaHUYCHUE.

PaCHPOCTpaHeHHe BJ'IGKTpOMaFHI/ITHBIX BOJIH B cpejle C KOHC‘—IHOI\/'I HpOBO}II/IMOCTI)IO.
KommuiekcHb TIOKa3aTeNnb MpenomiieHus. BolHOBOMHBIN >PQeKT B HHKEKIIMOHHBIX Jia3epax.
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VYcioBusi BO3HHUKHOBEHHMS (yHIAMEHTalIbHOH MOABI M MoJ Ooyiee BBICOKOTO MOPSIKA.
Koaddunment ontudeckoro orpanuueHusi. OnTuyeckoe orpaHu4YeHre B OOKOBBIX HaIlPABIICHUSX. .

3. Koncmpyxkmusnuie ocobennocmu u Xapakmepucmuku nOJZVnDOGOC)HuKOGblx J1a3epoe6

3.1. CtpykTypa 1 TEXHOJOI'MsI H3TOTOBIICHUS HHKEKIIMOHHBIX J1a3epoB. KBaHTOBO-pa3MepHbIe
CJIOH.

N3rotoBieHre 1 OCHOBHbIE KOHCTPYKIMH HOJIYIPOBOJIHUKOBBIX J1a3epoB. Jlazepbl Mo10CKOBOI
reomerpun. bokoBas muddysus Hocurenein 3apsna. KBantoBo-pasmepHsie cTpyKTypbl. CriocoObI
noinydyeHus.  Hampsok€éHHble  KBaHTOBO-pa3MepHblE  CIOM.  DHepreTudeckas  auarpaMma
MIOTCHIUAIBLHOU SIMBL..

3.2. OcHoBHBIE TPUOOPHBIE XapPAKTEPUCTUKU U CIEKTPbI U3ITYUECHHUS MOJIYIIPOBOIHUKOBBIX
J1a3epoB

Bonbp-TamnepHsle M BaTT-aMIEPHbIE XAPAKTEPUCTUKHU JIA3€pOB C LIMPOKUM KOHTAKTOM H
MOJIOCKOBBIX J1a3zepoB. DddekTuBHOCTh mpeodpazoBanus u KIIJ[. TemmepaTypHbie 3aBUCHMOCTH
IJIOTHOCTHU ITOPOTOBOTO TOKA VIS J1a3€POB € IIMPOKUM KOHTAKTOM M MOJIOCKOBBIX J1a3€pOB, JIA3€POB
Ha OCHOBE€ KBAaHTOBO-PA3MEpPHBIX CTPYKTYp. HM3iyyaTenbHble CBOWCTBA Ja3€pOB C MIMPOKUM
KOHTAaKTOM U IMOJIOCKOBBIX JIa3epoB. YTiioBas pacxoaumocTb. Kaptuna panbHero mosis. CnekTpsl
W3JIyYEHHS B 3aBUCUMOCTH OT IJIOTHOCTH TOKA HAKAYKH..

3.3. Tembl NpPaKTHYECKUX 3AaHATHI
1. DHepreruyeckas 30HHasI CTPYKTYpa KPUCTAIIMYECKUX MOJIYIIPOBOIHUKOBBIX MaTepUaioB;
2. JIokanm30BaHHBIE COCTOSIHUSA B NIOJIYNIPOBOJHUKAX. CTaTUCTUKA IEKTPOHOB U ABIPOK;
3. CTpyKTypa U TEXHOJIOTHsI U3TOTOBJIEHUS MH)KEKIIMOHHBIX JiazepoB. KBaHTOBO-pa3mepHbIe
CJION.;
4. TpéxcioliHble MJI0CKHE BOTHOBObI C KOHEYHOM MPOBOAUMOCTBI0. BokOBOE onTHueckoe
OTrpaHHUYEHHUE.;
5. BeIHYXIEHHOE N3JIy4eHHUE B OJYIIPOBOJHUKAX. Y CUIICHUE U T'€HEepalus U3IIy4CHMUS;
6. Iuddysus u apeitd Hocureneit 3apsa. P-n nepexo sl U reTepornepexosl;
7. IIponieccsl MOTIIOMIEHNS U U3IyYEHUs B ITOJIYIIPOBOJHUKAX;
8. OcHOBHbIE MPUOOPHBIE XaPAKTEPUCTUKU U CIIEKTPbI U3TyYEHHS MOTYIPOBOIHUKOBBIX
Ja3€epoB.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTauuu

I pynnosvie Koucyabmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OO6cyxnaeHue MatepuanoB Mo keicam pazzena "®du3uka MOJyNMpOBOJHUKOB, BXOSANIUX B
COCTaB MOJIYIPOBOIHUKOBBIX J1a3epoB"

2. OOcyxaeHne MaTepralioB o KeiicaM pasnena "['eHepanus u pacipocTpaHeHUE H3ITydeHHS
B IIOJIYTIPOBOIHUKOBBIX J1a3epax”

3. OOcyxaenue wmarepuasioB 1o Keicam pasnena "KOHCTpYKTHBHBIE OCOOCHHOCTH U
XapaKTePUCTUKH MOTYIPOBOIHUKOBBIX J1a3epoB"

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3aIIaHUPOBaHHbBIE PE3YIbTaThl 00YUYEHUs 110 TUCLMILIIMHE Konpt
COOTBETCTBUM C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKaTOPOB 1.3.1)
1| 2] 3
3HaTh:
(bu3nyeckue 3aK0HbI, JISKAIIUe B OCHOBAaX pabOThI TectupoBanue/Tect Ne 1. 30HHas sHepreTHyeckas
I1OJIyIIPOBOJHUKOBBIX JIa3€pOB, IPUMEHIEMBIX B KBAHTOBO- NI-1nk-1 + CTPYKTYypa ¥ JIOKQJTM30BaHHBIC COCTOSIHUS B
ONTUYECKUX CUCTEMAX HOJIYITPOBOJIHUKAX
yCIIoBUsL ((OPMHUPOBAHMSI XaPAKTCPUCTUK U3TYyICHUS KonTponbras padora/KonTposbnas padota 1.
MOJIyIIPOBOJIHUKOBBIX JIa3€pOB, TPEOYEMBIX ITPH V-1 + [Tornomenue u u3ny4eHue B
KOHCTPYMPOBAaHUH KBAHTOBO-OIITHYECKUX CUCTEM U HX MOJTYIIPOBOTHUKOBBIX MaTepHaliax
COCTaBHBIX YacTeil
Ymersb:
MIPOBOJIUTH KJIACCH(PHUKALNIO TTOTYIPOBOTHUKOBBIX Ja3epOB B TectupoBanwue/Tect 2. JIazepsl Ha OCHOBE
3aBUCUMOCTH OT UX IapaMEeTPOB U BO3MOXKHOCTH NJ1-6rix-1 + KBaHTOBO-Pa3MEPHBIX CTPYKTYP
MCIOJIb30BAHUS B CUCTEMAX HABUTAllUU U CBSI3U
IPUMEHSATh COBPEMEHHYIO PUOOPHYIO 0a3y K Konrtponsnas pabora/KontposibHas padora 2.
MIPOEKTUPOBAHMIO U pa3pabOoTKe KBAHTOBO-ONTHYECKUX N/I-6rk-1 + OcHoBHbIE paboune U U3ydaTebHbIe
CHCTEM XapaKTepUCTUKH MOJYIPOBOIHUKOBBIX JIA3€POB




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. Konrponbnas pabora 1. [Tornomenne u u3nydeHne B MOIYIPOBOJHUKOBBIX MaTepHaiax
(KonTpoawsHas pabora)
2. Konrtponbnas padora 2. OcHOBHBIE paboune U N3IydaTelbHbIE XapaKTePUCTHKH
HOJYyIPOBOIHUKOBBIX Ja3epoB (KoHTponbHas pabora)
3. Tect 2. Jlazepsl Ha OCHOBE KBaHTOBO-pa3MepHbIX cTpYKTYyp (TectupoBanue)
4. Tect Ne 1. 30HHast sHepreTuyecKas CTPyKTypa U JIOKaJIM30BaHHbIE COCTOSIHUSA B
nosynpoBogHukax (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:kyTOYHAS aTTeCTALUS 110 JUCHUILJIMHE

Oxzamen (Cemecmp Ne7)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHON COCTABIISIFOLIUX.

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLUIIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Koansp, O. U. [TonynpoBoHUKOBBIE J1azepsl : Y4yeOHoe ocolue no kypey "JlazepHble
MCTOYHUKHU CBeTa" MO HaIlpaBJICHUIO "DiIeKkTpoHuka u MukpoaiekTponuka" / O. Y. Kosans, Mock.
sHepr. uH-T (MDOU TVY) . — M. : U3a-80o MOU, 2004 . — 122 c. - ISBN 5-7046-1169-9 .;

2. VlcTouyHUKHM Ja3€pHOT0 U3IYYEeHHUS : 3a/JaYHUK 110 HAIIPaBJIEHUIO "DJIEKTPOHUKA U
HaHoanekTpoHuka" / B. B. bausniok, I1. I'. 3sepes, O. 1. KoBans, B. A. ITapmun, Han. uccnen. yH-
T "MOU" (HUY"MDHN") . — M. : U31-B0 MDU, 2018 . — 46 c. - ISBN 978-5-7046-1692-4 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10312;

3. anumosa K. B.- "®uzuka nonynpoBoaHukos", (4-e uz., crep.), UznarensctBo: "Jlans",
Cankr-IlerepOypr, 2010 - (384 c.)
https://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=648.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Maiina BuneokondepeHuu.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomeneHus Homep aynuropun, Ocnamenne
HAaHMeHOBaHMe
VYueOunbie aynuropuu uig | K-120, MammHHbIHI 3a1 cepBep, KOHIULMOHEP
MPOBEICHUS JIEKITMOHHBIX UBI],

3aHATHI U TEKYLIETO
KOHTPOJIA

VY4eOHble ayAUTOpUHN IS
IPOBE/IEHUS IPAKTUYECKUX
3agsatui, KP u KII

K-120, MamuHHBIN 3a11
HBI]

cepBep, KOHIUITUOHED

A-202, YuebOnas
MYJIbTHMEINIHAS
ayauropus kag.
®du3uku

napra, CTOJ IIPEeNoAaBaTes, CTyJl, mKad
JUIsl XpaHEHUsl HHBEHTaps, JOCKa
WHTEpPaKTUBHAs, MyJIbTUMEIUNHBIN
IIPOEKTOP, AOCKA MAapKEPHasl, KOJIOHKH,

HOYTOYK

Y4eOHble ayAUTOpUU IS

K-120, MamuHHBIHN 3a71

cepBep, KOHAULIUOHED

MPOBENECHUS NBI]
IIPOMEKYTOUHOU A-204, YaeOHas rapra, CTOJ] IIpenoaaBaresis, CTyl, 10CKa
aTTecTaluu aymutopus kad. MeJIoBasi, KOJIOHKH
Dusuku
ITomemenus s A-111/1,

CaMOCTOSITEIbHOM pa6OTbI

KoMrmbroTepHbIii Kitacc
kad. Ousnku

CTOJI KOMIIBIOTEPHBIN, CTYJI, IIKaQ s
JIOKYMEHTOB, LIKaQ 1151 OAEHKAbI,
MYJIbTUMEIUMHBIA IPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
MEPCOHAIIbHBIN

Tlomentenus niis
KOHCYJIbTHPOBAHUS

A-201/1, Kabuner
COTPYJIHUKOB Kad.
du3uku

CTOJI, CTYJI, IIKa( AJIs TOKYMEHTOB,
mKad A 0J1eXKAbl, KOJIOHKU, KOMITBIOTEP
NIEPCOHAJIbHBII, TPUHTEP

[TomereHus st XpaHEHUS
000pyI0BaHUS U Y4€OHOTO
WHBEHTaps

b-101/1, Cxnan xad.
®usukn uM. B.A.
dabpukanTa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

[ToynpoBOIHUKOBBIE JTa3€phl

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3
KM-4

Tect Ne 1. 3oHHas sHepreTuyeckas CTpyKTypa U JJOKAIU30BaHHBIE COCTOSIHUS B
nosynpoBoHuKax (TectupoBaHue)

Kontponbnas pabota 1. [lornomenue u u3inydeHue B MOJIyIPOBOJIHUKOBBIX MaTepHanax
(KontpomnpsHas pabora)

Tect 2. Jlazepsl Ha OCHOBE KBaHTOBO-pa3MepHBIX CTPYKTYp (TectupoBanue)
KonTponbhas padota 2. OCHOBHbIE pabo4Ke U U3Ty4YaTeNIbHbIE XapaKTEPUCTUKU
MOJIYTIPOBOTHUKOBEIX Ja3epoB (KoHtponbHas padora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 ®du3rKa MoJynpoBOIHUKOB, BXOSIINX B COCTAB
MOJIYITPOBOTHUKOBBIX JIA3€POB
11 DHepreTuyeckas 30HHasi CTPYKTYpa MOJIYIPOBOJIHUKOB +
12 Jloxanu3oBaHHbBIE COCTOSHMS B TIOJIYIIPOBOJHUKAX. +
' CTaTucTHKa AJIEKTPOHOB U JIBIPOK
1.3 [Tporiecchl MOTIOUICHHUS W U3ITyYEHHUs B TTOTYTIPOBOIHUKAX +
14 Huddysus u aperid Hocureneit 3apsaa. P-n nepexoast u +
TETEPOIEPEXOIbI
2 ['enepanust u pacripocTpaHEHUE U3JTYICHHS B
MOJIYTPOBOJTHUKOBBIX JIa3epax
21 BrinyxeHHOE U3TydeHUE B TTOJIYITPOBOIHUKAX. Y CUTIEHUE +
Y TeHEepalusl U3JIy4YeHusl.
29 TpéxcioiiHple MIOCKKUE BOJTHOBO/IBI C KOHEUHOU +
MIPOBOJIMMOCTBHI0. BOKOBOE ONTHYECKOE OrpaHUYEHHE.
3 KoHcTpyKTHBHBIE 0COOEHHOCTH M XapaKTEPUCTUKH
MOJIYITPOBOTHUKOBBIX JIa3€POB
31 CTpyKTypa ¥ TEXHOJIOTHSI U3TOTOBJICHUSI HH)KEKITMOHHBIX N
' na3zepoB. KBaHTOBO-pa3MepHEBIE CIION.
39 OcHoBHbIE IPUOOPHBIE XAPAKTEPUCTUKH U CIIEKTPHI +
W3JIYY9CHHS TIOTYIIPOBOAHUKOBBIX JIA3€POB
Bec KM, %: | 15 30 15 40
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