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PaGouas mporpamma mucimmumbbl  «IloaynpoBogHuKoBas m ¢pusuyeckan
JIEKTPOHHKAY JUI 00ydYaroluxcs MO HampasileHHro moxrotoskd 03.03.03 Pammodusnka
(ITpodmne: Pammodusuxa), cocraBiena nHa ocHoBauu ®eneparbHOrO roCyJapCTBEHHOTO
00pa3oBaTebHOrO CTAHIAPTa BBICIIEr0 O00pa3oBaHHs — OakKalaBpHaT IO HalpaBJICHHIO
noarotoBku 03.03.03 Pammodusmka, yTBep)KIEHHOro NpuKazoM MUHHCTEpCTBa HayKd U
BBICIIEr0 00OpasoBanus Poccuiickoit @eneparu ot 7 arycra 2020 . Ne 912 (¢ m3m. u JIO1L.).
Iopsiika opraHu3anyy 1 OCyIIEeCTBICHHs 06Pa30BaTeNbHOM MeATETBHOCTH 10 06Pa30BaTETEHEIM
IpOrpaMMaM BBICIIET0 00pa3oBaHus — IporpaMMaM GakajiaBprara, IPOrpaMMaM CIIELHAIUTETa,
IporpaMmaM MaruCTparypsl, YTBEP)KIEHHOTO INPHKa30M MUHHCTEPCTBA HAYKH M BBICIIETO
obpasosanust Poccuiickoit ®@enepamuu or 06 ampens 2021 r. Ne 245 (¢ usm. u JI0T.), B
COOTBETCTBHH C YUeOHBIM IIJIAHOM, yTBEPIKACHHBIM YueHbIM coBeToM ®T'BOY BO «Jloul'Vy s

Habopa 2024 rona.

PazpaboTymk:

Cr. mpenonasareiis

Kapeaps! paarohu3uKu M B.B. Jlon6Gemenkon
1 UHOOKOMMYHUKAIIMOHHBIX TEXHOJIOTHH

PaGouass mporpaMma yTBepKIeHa Ha 3aceaHuM  Kadenpsl panHobU3MKH  u
HMH(POKOMMYHHUKAIIHOHHBIX TEXHOJIOTHH

I[TpoToxoin ot 26.03.2024 1. Ne 16 )

"
3aBeyromuii Kadeapoii / B.B. lanumos
COT'JIACOBAHO:

W.o. nexana QU3HKO-TEXHUYECKOTO (haKyIbTETA C.A. ®omenko

28.03.2024 r.

Y4eOHO-METOIMYeCKas KOMUCCHS QHU3UKO-TEXHUYECKOTO (haKyIbTeTa
7

I[Tpotoke:n ot 27.03.2024 r. Ne 2 , /
Mpenceparens //:// B. H. Kotenko

PyxoBouTens 0CHOBHOIM Ipo(heCcCHOHATBHOI
00pa3oBaTeNbHOM IPOrpaMMBI

I-p TeX. HayK, mpo.

26.03.2024 r.

MI/BB JlaHumnos




1. MECTO JUCLMILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBI

1.1.TpeGoBaHust K NpenBapUTEIbHON MOArOTOBKE OOYyYarOLUXCs, MPEAIIECTBYIOIINE U
COMYTCTBYIOIIME TUCLUUIINHBI, HA KOTOPBIX OCHOBBIBAETCSI U3yUYEHHE JTAHHOM:
JTUCIUIUTMHBL: MaTeMaTudecKuil aHanm3, DIEKTPUYeCcTBO W MarHetw3Mm, KonebOaHus u
BOJIHBI, ONTHKA, PaguoTexHWYyecKkue Lenu W curHaibl, Panuosnextponuka, CraTUCTHYECKas
panuodusuka, Kanrosas pagunodusuka.
1.2. JlucumIuivHbl, KypcoBble padOThl M MPAKTUKH, JiI KOTOPHIX OCBOEHHE JaHHOMN
JUCHUTUTUHBI HEOOX0IMMO KaK Mpe/IIIECTBYIOLIEE:
Onektponuka CBY, ®yHKuuoOHanbHas 3JIEKTpOHUKA, [Ipom3BOACTBEHHas NpakTHKA:
MPEAAUILIOMHAs TPAKTUKA.

2. OIIMCAHUME JUCHUITJIMHBI

2.1.006mas xapakTepucTHKa
HaunMmeHoBaHuUE mokaszaresns
Ha3zBanue oOpa3oBarenbHOI MPOrpaMMbl

3HayeHue NoKa3aTesl
03.03.03. Pagnoduzuka (Ilpoduis:
Paanodusuka)
b1.5.M2.7 TlonynpoBogHUKOBAs U
¢du3nyeckas IEKTPOHUKA
baszoBas yacTtp

udp 1 Ha3BaHUE B COOTBETCTBUU C
y4EeOHBIM ILJIAHOM

YacTs 00pa3zoBaTeabHON MPOrpaMMbl
KosnyecTBo 3a4eTHBIX eAMHHMIL / BCETrO YacoB

5/180

2.2.PacnipeienieHue 4acoB M0 nepuogaM 00ydeHusl

OO0111e€ KOJINYECTBO YaCOB
o
= CaMoCTOSI-
dopma 2| @ 9
> | & | nmexkum- nabopa- | MpaKkTU- | TEIbHOMN dopma
00y4eHus 2| 3 BCETO
8 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJTh
Ounas 4 7 68 34 0 78 180 JK3aMEH
3. HEJIN JUCIUITJINHBI
W3ydenne (u3MKM TOJYNMPOBOJHUKOB, a TakkKe (PU3UUYECKUX OCHOB pabOThHI

MOJIYITPOBOAHUKOBBIX 3JICMCHTOB U yCTpOfICTB, JOCTAaTOYHOC IJIs1 IOHMMAaHUW U aHaJIn3a pa6OTBI
q)yHKL[I/IOHaHBHLIX Y3JI0B paﬂHOSHCKTpOHHOﬁ afnrmaparypbl, O3HAaKOMJICHUH C (I)I/I3I/I"ICCKI/IM
nponeccamu, IMPOUCXOAAINMMU C 3apsAKCHHBIMU 4YaCTHLOAMU B TBEPAbLIX TCJIaX, C 3aKOHAMH

JBH>KEHHUHU 3TUX YaCTHUI] 1101 AEHCTBHEM QJICKTPUYCCKUX U MAIrHUTHBIX IOJIEH.

4. KOMIIETEHLIM OBYYAIOIIET'OCH, OOPMUPYEMBIE B PE3VJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEBI, X
NHAWUKATOPEHI U INTAHUPYEMBIE PE3VJIbTATBI ObYUEHUA

obnactu GuU3MKU U
panuopu3NKu U
UCTIONIB30BATh UX B
npodeccnoHaTbHOM
JEATeILHOCTH, B

3HAHHUSMU B
o0nacTsax (GU3MKH,
pannou3nKH,
ANIEKTPOHUKH.

Komnerenmun WNHukaTopsl Pe3ynbTaTsl 00yueHus
OIIK-1. Cnocoben | OIIK-1.1. OIIK-1.1.1. 3Haer TeEOpeTHYECKHE OCHOBBI
MIPUMEHSITh Obnamaer JIBYDKEHUST HOCUTEJICH 3apsi/ioB B DJIEKTPUIECKOM
0a30Bble 3HAHUSA B | Oa30BBIMHU Y MarHUTHOM IIOJISIX.

OIlK-1.1.2. YMeeT  NpUMEHSTb  3HAHUE
(U3MYEeCKUX 3aKOHOB MpPU aHAJIN3€ IPOIECCOB,
MPOHUCXOAIINX B MOJTYIPOBOTHUKOBBIX
npudopax.
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TOM YHCIIe B cepe
eJarornyeckoun
IEITEILHOCTH.

OIIK-1.1.3. ImeeT npeacTaBiaeHue 0 GPU3NIECKUX
mporueccax, JIeKalluX B OCHOBE  PabOTHI
MOJYTIPOBOTHUKOBBIX AKTUBHBIX U TACCUBHBIX
3JIEMEHTOB JICKTPOHHOHN TEXHUKH

5. [IPOT'PAMMA JTMCHUTUIMHBI

HazBaunue teMbl

Kparkoe coneprxkanue TeMbl (BOIPOCHI TEMBbI)

Paznen 1. @usnueckre OCHOBBI OJIYITPOBOIHUKOBON 3JIEKTPOHUKHI

Bsenenue.

Kpartkue cBenenust u3 HCTOPUU pa3BUTHUSA
3JEKTPOHUKU. MEeCTO TUCUUILIIUHBI B
npodeccuoHaIbHOM MOAr0TOBKE OakanaBpa
paarodu3uku. 3a1a9u JUCIUTUTNHBI U CBS3b €€ C
IpyruMu o01enpodeccuoHaIbHBIMU U
CHeIMATbHBIMU AUCIUIUIMHAMM.

Caenenus u3 GU3MKU TBEPAOIo Teja U
(bU3MKK TOTYIPOBOTHUKOB

3oHHas CTPYKTypa MOJIYIIPOBOIHUKOB.
TepMUHOJIOTHUS 1 OCHOBHBIE ITOHATHS.
Craructuka  3JIEKTPOHOB U JBIPOK B
MOMYNPOBOJHMKAX. PacnpeneneHrne KBaHTOBBIX
COCTOSIHMI B 30HaX.

KonueHrtpauus HocuTenen 3apsia u MoJI0KEeHUE
ypoBHs1 Depmu.

CoOcTBEeHHBIE U IPUMECHbBIE
MOJTYIPOBOJIHUKH.

KoHueHTpanus 31eKTpoOHOB U ABIPOK B
cOOCTBEHHOM I0JyNpoBoiHUKe. KoHlleHTpaius
AJIEKTPOHOB U JIBIPOK B IIPUMECHOM
HOJIyTIPOBOJTHUKE.

Onpenenenne mnojoxeHuss ypoBHa  Depmu.
IIpoBoaMMOCTE NIOTYTIPOBOJHUKOB.

Toxu B nomynpoBoaHuKkax. HepaBHOBeCHBIE
HOCHUTEJH. Y PaBHEHNE HEIPEPHIBHOCTH.

KonTakT MeTamn — moaynpoBOJIHUK.

TOK TEPMOIJIEKTPOHHOW SMHUCCHH.
TepmoauHaMuyeckas paboTa BbIXOJa B
MIOJIYIIPOBOTHUKAX P- U N-TUIIOB.

O dext nomns. KoHueHTparus 3JeKTpOHOB U
JBIPOK B 00JIACTH IPOCTPAHCTBEHHOTO 3aps/ia.
JleGaeBckast JUIMHA SKPaHUPOBAHMSL.

Bbapwep lloTTku. 3oHHas nuarpamma 6apbepa
[IToTTKM IpY BHEIIHEM HAIPSKECHUU.
Pacnipenenenue 35meKTpUuyecKoro mnois u
noreHuana B 6apeepe LlorTku. BonpT-amnepnas
xapakrepucTuka 6aprepa [loTTkH.

DNEeKTPOHHO—IBIPOUHBI TIepexo (p-N
nepexon).

ONEKTPOHHO-BIPOYHBIN P-N NEPEXO.
Pacnipenenenme cBOOOIHBIX HOCUTEINEH B P-N
nepexoze. [lone u noreHnman B p-n nepexone.
KomnonenTs! Toka u kBaznyposHu depmu B p-N
nepexozie. BonpT-amnepHas xapakTepucTHKa p-N
repexoa.

['eTeponepexosl.

®dusnyecKue IpoLecchl B KOHTAKTax
MTOJIYTIPOBOTHUKOB C PA3JIMYHOMN IMIMPUHON
3alpelIeHHON 30HbI (TETEPONEPEX0bl).
OHepreTuyeckasi 1uarpaMMa reTeporepexona.
[IpuMepsl IPUMEHEHMsI T€TEPONIEPEX0I0B.
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®usuka nosepxuoctu 1 M/III-
CTPYKTYPBHI.

Ob6nacte npoctpancTBeHHOTO 3apsaa (OI13) B
PaBHOBECHBIX YCIOBUAX. 3apsii B 00JIacTH
MIPOCTPAaHCTBEHHOTO 3apsina. EMkocTs obnactu
IPOCTPAHCTBEHHOTO 3apsiia. BiusHue
BBIPOXKJIeHUs Ha XapakTepuctuku OI13
HOJIYTIPOBOJTHUKA.

BonbT-hapagHpie XapaKTepUCTUKH
ctpykryp MII.

YerpoiictBo M/II-cTpykTyp U ux
JHEpreTUYecKas quarpamma. Y paBHEHHUE
3neKkTpoHenTpaibHOCTH. EMKkocTs M-
CTPYKTYP.

DKCIepUMEHTAJIbHBIE METO/IbI U3MEPEHUS BOJIBT-
(bapagHbIX xapakTepucTuk. OnpeneneHue
napamerpoB M/III-cTpykTyp Ha OCHOBE aHAIM3a
C-V xapakTepucTHK.

Paznen 2. IlonynpoBoJHUKOBBIE TPUOOPHI

[TonynpoBOAHUKOBBIE TUO/BI.

BonbT — amnepnas xapakrepuctuka (BAX)
MOJYNPOBOJHUKOBOrO aro1a. MHKeKus
HOCHUTENEH. TerIoBOM 1 AJIEKTPUUICCKUN TPOOOH
IoJa. BeIpsaMUTENbHBIE JUOABI.
Crabunurponsl. Ouznyeckue NpUIUHbI
WHEPLHMOHHBIX MTPOLECCOB B PEAIBHBIX JTUOJAX.
Nmmynbcnbie quonbl. O6macTu npUMeHeHus
MOJYNPOBOIHUKOBBIX JUOJIOB.

TyHHeJIBHI)IG JAUOOBI.

BoIpoxieHHbIE U HEBBIPOK/ICHHBIE
noJynpoBoaHUKU. Pacnipenenenne @epmu-
Jupaka Juist BBIPOXKAEHHBIX MOJyIPOBOIHUKOB.
[Tpunuun paboTs! TyHHEIBHOTO Auoja. [Ipsmas u
oOpaTHasi BETBH BOJIbT-aMIIEPHOMN
XapakTepucTUKH auoxa. [lapamerps! u
XapaKTePUCTUKHU TYHHEJIBHOIO AUOAA.
[IpuMeHeHHs TYHHEJIBHOIO TMO0/1a.

bunossspHbIe TPaH3UCTOPHI.

OcHoBHbIE (pU3NYECKHE TPOLECCH] B OUTTONISIPHBIX
TPAaH3UCTOpax. bUMIOJIAPHBIN TPAH3UCTOP B CXEME
c obmeli 6a30il. 30HHas AMarpaMma M TOKH.
®opmynel Mosuta — O6epca. BonbT-amnepHsie
XapaKTePUCTUKU OUIIOJISIPHOTO TPaH3UCTOpa B
aKTUBHOM peXHMe B cxeme ¢ o01eit 0a3oil.
Juddepennnanbable napaMeTpbl OUMOISPHBIX
TPaH3UCTOPOB B cXeMe ¢ o01iel 6a30ii.
bunonspHelif TpaH3UCTOP B CXeMe ¢ 00LIUM
SMUTTEPOM. DKBUBAJIEHTHAsI cCXeMa OUMOISIPHOTO
TpaH3ucTopa. IPp¢PeKT OTTeCHEHUS TOKa
smurTepa. CocraBHbIE TpaH3UCTOPHI. JpeiidoBbie
TpaH3UCTOpPHL. [lapaMeTpsl TpaH3KUCTOpaA Kak
YeThIpexmnotocHuKa. CBs3p h-napameTpos ¢
¢u3nueckuMu napamMerpamu. YacToTHbIE U
HMITYJIbCHBIE CBOMCTBA TPAH3UCTOPOB.
bunossipHbie TPAaH3UCTOPBI C reTeponepexo aMu.

IloneBwie TPAH3UCTOPHI.

Tunel 1 yCTpOWCTBO MOJIEBBIX TPAH3UCTOPOB.
[Tpunnun padoter M/IIT-Tpan3uctopa. Beibop
3HakoB Hanpsbkenuil B M/[I1-tpansucrope.
Xapakrepuctuku MJII1-Tpan3ucTopa B obiactu
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IJIaBHOrO KaHaya. Xapakrepuctuku M/III-
TpaH3UCTOpa B 00JIacTH OTceukH. BiusHue tuna
KaHaJia Ha BOJIbT-aMIIEPHBIEC XapaKTEPUCTUKU
M/II-Tpar3uctopoB. DPGHEeKT CMEIeHus
MOI0KKHU. MajoCUTHaJIbHBIE TAPaMETPHI.
DKBHUBAJICHTHasI cxeMa 1 ObicTpoaeiicteue M/II1-
TpaH3ucTOpa. MeTo bl ONpeeIIeHNs TapAMETPOB
MOIT IIT u3 xapaktepuctuk. Tononoruyeckue
peanuzauuu M/III-Tpansucropos. M/II1-
TPAH3UCTOP Kak dyeMeHT namstu. [lonesoit
TPAH3UCTOP C 3aTBOPOM B BUJIE P-N MIEPEXO/A.
CBUY nonessie Tpan3ucTopsl ¢ 6apbepom LIoTTkH.

Tupucropsl 1 o1HOIIEPEXOHbIE
TPaH3UCTOPBHI.

BousbT-amriepHast XapakTepuCcTUKa JUOJHOTO.
denomeHoornyeckoe onucanne BAX
JTUHUCTOpA. 30HHAS AMarpaMMa U TOKHU JUOJIHOTO
TUPUCTOPA B OTKPBITOM COCTOSIHUH.
JIByXTpaH3uCTOpHasA MOJEIb TUPUCTOPA.
Tpunuctop. CuMMETpUYHbBIE TPUHUCTOPHI.
OnuHonepexoaHble TpaH3UCTOPHI. [IpuMeHeHus
TUPUCTOPOB U JITHONEPEXOIHBIX TPAH3UCTOPOB.

.HaBI/IHHO-HpOJICTHBIe JAUOIbI.

YCTpoUCTBO U 30HHASI 1HarpaMma.
MaiiocurHanabHble XapaKTepUCTUKU.
Wcnonb3oBanue JIIIJ] ais renepanuu CBY-
kosiebanuii. KoMmmyTaloHHble pin-auopl.

Jwnone! ['anna.

TpebGoBaHUsI K 30HHOH CTPYKTYpe
nosynpoBogHUKOB. Ctatnueckas BAX apcenuna
rajuis. 3aps/10Bble HEYCTOMYMBOCTH B IIprubopax
C OTpULATEIbHBIM UG HEepeHIINATEHBIM
conpotunenueM. ['enepanus CBU-konebanuii B
nuonax I'anna.

[TomynpoBOTHUKOBBIEC CBETOAUO/IBI U
Ja3ephl.

OnTnueckue nepexonsl. M3nydarenpHas
pexomMOuHanus. MeTo bl MHKEKIUH.
Ceroano/pl. 30HHAs AUarpaMma M KOHCTPYKIIHS
NIOJIyTIPOBOIHUKOBOTO J1azepa. Jlazeps! Ha
reTepOCTPYKTypax

DOTONPUEMHHUKH.

Craructuueckue napameTpsl GOTOIETEKTOPOB.
Martepuansl A7 HOTONPHEMHHUKOB.
®otope3uctopbl. DoTOIMOIBI HA OCHOBE P-N
nepexona. ®ororpansucropst. M/III-
(hOTOPUEMHHKY C HEPABHOBECHBIM 00€THEHUEM

KBanToBbiit 3¢ ekt Xomia.

3aBucumocts J/IC Xomna oT napameTpoB
WHBEPCUOHHOTO KaHaa. [[ukiIoTpoHHas yacrora.
CrieKkTp HEpruM JByMEPHBIX IEKTPOHOB B
MOTNIEPEYHOM MarHUTHOM 1oJie. Ynenao cocTostHui
JUISL 3JIEKTPOHOB Ha ypoBHe Jlanaay. IlnoTHOCTB
3JIEKTPOHOB B 2D 371€KTPOHHOM ra3e B CHIIbBHOM
MaraHuTHoM nodje. D¢pdext Xomna st 2D
JJIEKTPOHOB B CUJIbHOM MarHMUTHOM IOJI€.

Paznen 3. MIHTerpanbHas M BAKYyMHas DJIEKTPOHHUKA

TexHOJIOrnYeCKre OCHOBEI
MHUKPO3JIEKTPOHUKHU

IloaroroBuTenbHLIE ornepanuu. OnuTaKcusl.
Tepmuueckoe OKHCJICHUE. JlerupoBanue.
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Tpasnenue. Texnuka macok. Hanecenue TOHKHX
wieHok. Meramun3zanus. COOpoyHble Onepauu

['ubpunabie naTErpabHbIe cXxembl (MC).

Texnonorus ToHKomIeHOYHbIX THOpUIHBIX UC.
TexHonorus TonactorieHouHbIX rHOpuIHBIX NC.
OnemenTsl ieHOUYHbIX UC. KoHCcTpyKInn
PE3UCTOPOB, KOHACHCATOPOB U UHAYKTUBHOCTEH B
ruopunbix MC.

OnemMeHThl NoaynpoBoJHUKOBbIX NC.

W3omsamus sanemenToB. TpaHn3uctopsl N-p-N.
PasznoBugHOCTH N-P-N-TPaH3UCTOPOB.
Tpansucrops! p-n-p. MHTETpanbHbIe TUOABIL.
[ToneBoii Tpan3uctop. MAII-TpaH3ucTopsl.
[TosynnpoBOAHUKOBBIE PE3UCTOPBI.
[TonynpoBOAHMKOBBIE KOHAEHCATOPBI.

BakyymHbie iprOopbI

OO1m1ee moHATHE O BAaKyyMHBIX TPUOOpaXx.
OcobeHHocTH BaKyyMHBIX ITprOopoB. Ob1ee
YCTPOMCTBO M KJIACCH(HKAINS BaKyyYMHBIX
npuoopoB. PabGora Beixona. Buibl a51eKTpoHHOM
SMUCCHH. TepMOIIEKTPOHHASA IMUCCHSL.
BropuuHas 35eKTpoHHAast SMHCCHS.
DNeKTPOBaKYyMHBIC (DOTOICKTPOHHBIC IPUOOPHI.

JIBH>KEHUE AIEKTPOHOB B MOJIE

JIBH>KEHUE BIEKTPOHOB B CTATUYECKOM
3JIEKTPUYECKOM I10J1€. JIBUKEHUE JIIEKTPOHOB B
CTaTUYECKOM MAarHUTHOM ToJie. J{BrKeHne
3JIEKTPOHOB B CKPEILLIEHHBIX JIEKTPUUECKOM U
MAarHUTHOM TOJISAX. JIMHAMUYECKOoe yIpaBlIeHUE
3JIEKTPOHHBIM NOTOKOM. Moy sius 10 CKOPOCTH
Y 110 TJIOTHOCTH.

6. CTPYKTYPA U COAEPXXAHUE ANCHUITJIMHBI

6.1.®opma o0yueHust — ouyHas, Kypc — 4, cemectp — 7

HanmMeHnoBanus pa3aenoB u TeM Koumirriecto Hacos
Jlexn. | Jla6op. | Ilpakr. | CPC | Bcero

Pazmen 1. CDI/IznquKer OCHOBBEI 26 10 0 26 62
IOJIYTIPOBOIHUKOBOM JIEKTPOHUKHU
Brenenue. 2 2 2 6
Caeznenus u3 GU3MKU TBEPAOTo Teja U

4 4 4 12
(U3HUKH MOTYITPOBOAHUKOB
CobcTBEeHHbIE U TPUMECHBIE 4 4 4 12
IIOJIYIPOBOJIHUKH.
KOHTakT MeTau1 — noaynpoBOAHUK. 4 4 8
DNEeKTPOHHO—ABIPOUHBIN Tiepexos (p-n 4 4 3
nepexon).
['eTeponepexobl. 2 2 4
Puzuka noepxHocTtd 1 M/III-cTpyKTYypBL. 4 4 8
BonbT-(hapaaHpie XapakTepUCTUKUA CTPYKTYP 5 5 4
ML
Pazgen 2. [TomynpoBOHUKOBBIE TPHOOPHI 24 24 0 34 82
[TonynpoBOAHUKOBBIE THOJIBI. 2 4 4 10
TyHHETbHBIEC TUOBI. 2 4 4 10




bunoJssipHbIe TPaH3UCTOPBL. 4 4 4 12
[ToneBbie TPAH3UCTOPBHI. 4 4 4 12
Tupucropsl 1 o1HONIEPEXOHbIE 2 2 4
TPaH3UCTOPBHI.

JIaBUHHO-TIPOJIETHBIE TUOJIBI. 2 2 4
Jwnone! I'anHa. 2 2 4
[TonynpoBOAHUKOBBIE CBETOIUObI U Ja3€PHI. 2 4 6
POTONPUEMHUKH. 2 4 4 10
KBanToBslit 23 dekt Xosna. 2 4 4 10
Pa3nen 3. HTerpanpHas 1 BaKyyMHas 18 0 0 18 36
JJEKTPOHUKA

TexHonornyeckre OCHOBBI 4 4 8
MHUKPO3JIEKTPOHUKH

['uGpuanbie unrerpanbabie cxeMel (MC). 2 2 4
DnemeHTsl noaynpoBogHUKOBbIX MC. 4 4 8
BakyymHbIe TpuOOphI 4 4 8
JIBUKEHHE 2IEKTPOHOB B I10JIE 4 4 8
NTOI'O I10 KOMIIOHEHTY OIIOIT 68 34 0 78 180

7. OHEHOYHBIE MATEPUAJIBL (CPEACTBA) IS TEKYIIIET'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1. KOoHTpOJIbHBIE BOIIPOCHI
Paszpen 1
30HHas CTPYKTypa MOTYPOBOTHUKOB

CraTtrcTuKa 3JIEKTPOHOB M JIBIPOK B MOJTYITPOBOIHUKAX

Pacnpesnenenne KBaHTOBBIX COCTOSIHUI B 30HaX

KonueHntpauus HocuTenen 3apsga u noJ0KeHUe ypoBHS DepMu.
KoH1eHTpaius 3JeKTPOHOB U JBIPOK B COOCTBEHHOM MOJYTIPOBOIHUKE.
KoHneHTpanus 31eKTPOHOB M IBIPOK B TPUMECHOM TTOTYIIPOBOTHHKE.
Omnpenenenue NojaoxeHus: yposHs Depmu.

[TpoBOIUMOCTH TOYTIPOBOHUKOB.

Toku B OIynpoOBOIHUKAX.

10. HepaBHOBECHBIE HOCHTEIIH.

11. YpaBHeHue HENMPEPBHIBHOCTH.

12. Tox TepMOdIIEKTPOHHOH SMUCCHH.

13. TepmonmHamuyeckasi paboTa BbIX0/Ia B IOJYPOBOAHUKAX P- U N-TUIIOB.
14. D dexT nmons.

15. JleGaeBcKas 1IMHA SKPAHUPOBAHMSL.

16. Baprep HloTTkH.

17. 3onnas nuarpamma 6apbepa LLIOTTKM npH BHEIIIHEM HAIPSKEHUH.

CoNoOARWNE

18. Pacnipenenenue J1eKTpHYECKOT0 TOJS M ToTeHIraa B 6aprepe [loTTku.

19. Bonbr-amnepHast xapaktepucTtrka 6apbepa LHloTTku.

20. D1eKTpOHHO-ABIPOYHBINA P-N MEPEXO.

21. Pacnipenenenue cBOOOAHBIX HOCUTENEH B p-n MEepPeXoe.

22. Tlose v OTSHITMAI B P-N IEPEXO/Ie.

23. KoMIIOHEHTHI TOKa U KBa3uypoBHU depmu B p-n nepexo/e.

24. BonbpT-amnepHas XxapaKTEpUCTHKA P-N TIepexoia.

25. T'eteporniepexopl.

26. BonbT-(hapagasie xapakTepucTuku cTpyktyp M/IL.

27. YerpoiictBo M/AII-cTpyKTyp U UX SHEpreTHUecKas Auarpamma.




28. Emxocte MAII-cTpyKTYyD.

Paznen 2

29. XapaKTepuCTHKU UACaTHLHOTO IM0/1a HA OCHOBE P-h Mepexo/a.

30. BemmpsimiieHue B AMOE.

31. DKBUBAJIEHTHASA CXeMa JUOMA.

32. Bapukaribl.

33. Brusinue TemnepaTypbl Ha XapaKTEPUCTUKH JTUOJIOB.

34. CTaOuIUTPOHBI.

35. TyHHenbHBIN MPOOOH B MOTYNPOBOTHUKAX.

36. JlaBuHHBIN P00OIi B TOITYIPOBOTHUKAX.

37. TyHHenbHBIN ¥ OOpaIeHHBIN JUOIBI.

38. bunossipHeIiA TPAaH3UCTOP, €T0 BUIIBI, PEXKUMBI PAOOTHI.

39. O6bsicHUTD crenyromue GU3nYECKue MPoIecchl: MHKeKIus, 1udy3usi, pekoOMOUHAIS U
sKcTpakuusi. Kak oHM CBS3aHBI ¢ OMITOJIIPHBIM TPAH3UCTOPOM?

40. 3oHHas AuarpaMma U cxema OMMOJISIPHOTO TPAH3HCTOpa B CXeMe ¢ o01ieit 0a3oil.

41. nddhepenunanbupiii Ko3hGuumeHT nepeaayn Toka SMUTTEpa.

42. KoaphunueHT HHKEKITUH 1 KO3 GUIIMEHT IepeHoca B cXxeMe ¢ 001el 6a3oi.

43. KoaddunmeHT oOpaTHOI CBsI3U B cXeMe ¢ 001Iel 6a30ii.

44, TlapaMeTpbl OUIIOISIPHOTO TPAH3UCTOPA B CXEME C OOIIMM SMHUTTEPOM.

45. BosibT-aMIiepHble XapaKTEPUCTUKHU OUIIOISIPHOIO TPAH3UCTOPA.

46. DKBUBAJICHTHAs cXeMa OUIIOJIIPHOTO TPAH3UCTOPA.

47. CocTaBHBIE TPAH3UCTOPBI.

48. JlpeiichoBbie TPaH3UCTOPHI.

49. Cuctema h-mapameTpoB TpaH3HCTOpa KaK YETHIPEXTIOIIOCHUKA.

50. CBa3b h-mapameTpoB ¢ puznyeckMMH HapaMeTpamMH TPaH3UCTOpA.

51. YacToTHBIE ¥ UMITYJIbCHBIE CBOICTBA TPAH3UCTOPOB.

52. Turmsl ¥ yCTPOMCTBO MOJIEBBIX TPAH3UCTOPOB.

53. Ipuntmn padorsr M/II1-Tpan3ucropa.

54. BeiOop 3HakoB HanpsbkeHuit B M/II1-tpan3ucrope.

55. Biisinue Tuna kaHaja Ha BOJIbT-aMIlepHbIe XapakTepucTuku MJIIT-Tpan3uctopos.

56. DkBHBaneHTHas cxema u ObicTpozeiictBue M/III-Tpan3ucropa.

57. YTo Takoe moporoBoe HanpspkeHue U HanpsikeHnue orceuku MIII-Tpan3ucropa?

58. Kak pacnpenenstorcs 3apsaasl B M/AII-Tpan3ucrope?

59. BnusitHue HanpsHKeHHs Ha TIOJI0kKKe Ha xapaktepuctuku MITT-Tpan3ucropa.

60. MAII-TpaH3ucTop Kak 3J€MEHT MaMsATH.

61. HazoBuTe ycCloBHs, HEOOXOIWUMBIE JJIsI TEHEpAllMd KOTEPEHTHOTO W3JIyYCHUS B
MOJIYTIPOBOIHUKOBBIX Jla3epax Ha OCHOBE p-n Mepexo/a.

62. B uem npenMyIecTBO MOIYIIPOBOTHUKOBOTO JIa3epa ¢ JIBOMHBIM reTeporepexooM?

63. CBeToanoab!.

64. 3oHHas AUarpaMma U KOHCTPYKITUS TTOYIIPOBOIHUKOBOTO Jla3epa.

65. doTope3ucTopsl.

66. ®oToaMOIEL.

67. DOTOTPaH3UCTOPBI.

Pa3nen 3
68. OcHOBHBIE TEXHOJIOTUYECKHE OTIEPAINH NP U3roToBIeHNH M.
69. CriocoOrl okucIeHust KpeMHMs. B ueM ux paznuune?
70.B yem ornmume Tepmuueckoi auddy3un W3 OrpaHMYEHHOTO M HEOTPAHHYCHHOTO
MCTOYHHUKA?
71. MeTon MOHHOI UMIIJIaHTAIIUH.
72. Jlutorpadus. Haznauenune, 0COOEHHOCTH, OTPaHUICHUSI.
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73. MeTopl HaHECeHHsI TOHKUX TUICHOK. VX oTindus.

74. Metozs! uzonsituu rnpu u3rorosneHuu MC, ux 10CTOMHCTBA U HEJIOCTATKH.

75. BapuaHThl JUOAHOTO BKIFOUEHUS OUIIOJIIPHOTO TPAH3UCTOPA.

76. ToHKOIIEHOYHBIE W ToJcTOIIeHOuHble rudpuansie WC M3roroBieHue 31€MEHTOB
rubpunabix NC.

77.Pabota BbIXOAa. MeTO bl YMEHBIIIEHUS pa0OTHI BBIXOIA.

78. Busbl 31eKTpoHHON dMHCCHH. DOTOIIEKTPOHHAS SMUCCHS U €€ 3aKOHBI.

79. BropuuHas 2JIeKTpOHHASI SMUCCHS.

80. 3aKOHBI IBHKEHUS DJIEKTPOHOB B CKPEIIEHHBIX JIEKTPUIECKOM U MAarHUTHOM ITOJISIX.

81. HaBeeHHbI 1 KOHBEKIIMOHHBIN TOK. CBSI3b HABEIEHHOTO M KOHBEKI[MOHHOTO TOKOB.

82. IIpUHIMITBI AIEKTPOCTATUYECKON (POKYCHPOBKH JIEKTPOHHOTO MOTOKA.

83. DnexTpoBakyyMHbIe (OTOAIEKTPOHHBIE TPUOOPBL. DOTOINEKTPOHHBII YMHOKUTENb.

7.2.  OOpasen coaepaHus dK3aMEHAIMOHHOTO Owiera (IpW HAJIWYMHM SK3aMeHa II0
JTUCLUTIIINHE)
JloHerKuit rocy 1apcTBEHHBIH YHUBEPCUTET
OU3UKO-TEXHUYECKOTO (hakynbTeTa
Kadenpa pagnodpusuku 1 nHHOKOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
[Iporpamma Bbicuiero oopazoBanusi  [Iporpamma GakanaBpuara

Hanpasnenue moaroToBku 03.03.03 Pannodusuka
[Tpodwie moAroTOBKH Pagnodusuka

dopma 00yueHus Ounas

Cemectp Cenpmoit

JucuunimHa [TonmynpoBoAHUKOBAS U

¢duznyeckas IEKTPOHHUKA
DK3aMeHalMOHHEbIN OmieT Ne 1

=

Pacnipenenenue cBOOOIHBIX HOCUTENEH B P-n MepeXoe.
Ces13b h-mapameTpoB ¢ puznyeckuMu mapaMmeTpaMu TPaH3UCTOPA.
3. Bunel anextponHoi sMuccuu. @OTOAEKTPOHHAS YMUCCHSI U €€ 3aKOHBI.

N

VYTBepkIeHO Ha 3acefaHuM Kadeapbl paauopU3MKH M HH(POKOMMYHHMKAIMOHHBIX
TexHoJ0rui, nporokos Ne 14 ot 21.02.2024 r.

3aBemyromuii kadeapoit B.B. Jlaanmiios

DK3amMeHaTop B.B. [Jon6emienkoB

B CJIyuac BCACHUA yqe6Hor0 nmponecca € UCIIOJIb30BAHHUEM 3JICKTPOHHOTO O6y‘{CHI/I}I n
JUCTaHIIMOHHBIX O6p330BaTeJ'H)HI)IX TGXHOJIOFPII)’I, COJZCpIKaHUE Oujiera MOXKET OTJIMYATLCS OT
MMPUBCACHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE [TOJIYHAKOT OBYUAIOIIMECA

OO6mrast olleHKa 3HAHWM OOYYAIOIIMXCS MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM
[IKAJI€ HCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabmuie Huxe. OpraHu3alroHHO-y4eOHas
paboTa B ayAWTOPUHU OIICHUBAETCS HA OCHOBE TAKWX KPUTEPHEB KaK MOCENIAEMOCTh 3aHATHH,
AKTUBHOCTh BO BpeMsl MPOBENCHUS JIEKIIMOHHBIX W TMPAKTUYECKUX 3aHATHH (yuyacThe B
00CYXICHUH TEKYIIETO U MPONUIEHHOTO MaTepHalia, peIeHne 3a1a4 1 T.11.).

8.1.Cemectp 7
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Howmepa pasgenos Buasl pabot MaxcimaibHoe
KOJINYECTBO OAJIIOB
Opranu3annoHHO-y4eOHas padoTa B ayIMTOPHH B
1-3 CamocrosiTenpHas padbora 10
JlaGopaTopHbIie pabOThI 35
NTOTI'O 50
DKk3ameH 50
OOmuii UTOT 32 CeMecTp 100

CooTtBeTcTBYE 0AJLIOB OLIEHKE

Ornenka 1o naTHOaIbHOM IIKaje
KomnunuectBo 6annos "
s 100 ECTS | Dxksamen, nuddepeHInpoBaHHbIH 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBIICTBOPUTEIIHHO ATTOHO
35-59 FX HE 3a4TCHO

0-34 = HEYJIOBJICTBOPHUTEIHHO e 3a9TemH0

9. MATEPUAJIBHO-TEXHUYECKOE OBECITEHEHUE YYEBHOI'O ITPOLIECCA

VueOnbie 3aHaTHs TpoBoasTcs B 4-m kopryce Joul'Y (1. Jlonenx, np. Tearpanbhbiid, 13).
Jlnist mpoBeieHus! JIGKIIMOHHBIX U PAKTUYECKUX 3aHATHIA TpeOyeTcs: ayAuTOpusi, 000pyA0BaHHAS
MEJIOBOM WMJIM MapKepHOW JOCKOW, MyJIbTUMEIAUNHHBIA NMPOEKTOP M AKPaH, HOYTOYK, KOMIUIEKT
y4yeOHOM MeOenu Il CTyACHTOB, pabodee MEeCTO TNpernojaBarelisi, BbIxoj B MHTepHer —
IPOBOJHOM Wi ¢ ucnonb3oBanueM Wi-Fi. s mpoBeaeHus 1a00paTOPHBIX 3aHITHI TpeOyeTcst
yueOHas 1abopaTopusi, YKOMIUIEKTOBaHHAs! HEOOXOMMBIM 000PYI0BAaHHEM.

Jlist caMOCTOSITEIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuHoii OnbnnoTexkn yHUBEpCUTETA U APYTUX IEKTPOHHBIX OMOIMOTEUYHBIX 0a3 JaHHBIX.

IIpy wW3ydYeHUW JUCUMIUIMHBI MOTYT TIPUMEHATCA DJIEKTPOHHOE OOy4YeHHe U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.

ITpu ucronp30BaHUM TMCTAHIIMOHHOTO 00pa30BaHUs OCYLIECTBISAETCS TEKYIIUNH KOHTPOJIb
3HaHUH O0YYaroIUXCs Ha OCHOBE TECTUPOBAHHS M MPOBEPKH PE3yNBTATOB CAMOCTOSTEILHOU
paboTHI.

10. PEKOMEHAYEMAS JINTEPATYPA

10.1. OcHoBHas jHTEpaTypa

1. I'ypros, B. A. TBepaorenbHas 31eKTpoHHKa: yaeOHoe nocodue / B. I'ypTos. - 2-¢
u3a. - M.: Texunocdepa, 2005. - 406 c.
2. Crenanenko, . [1. OCHOBBI MUKPORTIEKTPOHUKH: Y4eb. mocodue Jist By30B /

W.I1. Cremanenko; TexH. yH-T. - 2-¢ u3g. - M. : JIa6. ba3. 3nanwuii; CII0. : HeBckmii quaiiekr,
2001. - 488 c.

10.2. JlomoaHUTEIbHAS JIATEPATYPA

1. [Terpos, K. C. PagnomaTepuaisl, paJuOKOMIIOHEHTHI U dJIEKTpOHUKA: [ Yuel.
nmocoOue JyIsi CTYJIEHTOB By30B 110 Hampasienuio 654200 "Pagnorexnuka"] / K. C. Ilerpos. -
CIIG. u np. : [Tutep, 2003. - 511 c. (2004. - 521 c.)
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2. Enudanos, I'. . ®usndeckne 0CHOBBI MUKPOIJIEKTPOHUKHU: [yuel. mocodue ams
BY30B, 110 cnenuaibHoCcTH "KOHCTpyrpoBaHue U TPOU3BOACTBO paauoanmnaparyps"]/ I'. U.
Emudanos. - Mocksa: Cos. paguo, 1971. - 375 c.

3. Pocano, JI. ®usnueckas snekTpoHUKa 1 MUKpoasiekTponuka / JI. Pocaso ; mep. ¢
uct. C. U. backakosa ; oz pen. B. A. Tepexosa. - Mocksa: Beicur. mik., 1991. - 350, [1] c.
4. DNeKTPOHHBIE, KBAHTOBbIE MPUOOPHI 1 MUKPOAJIEKTPOHHKA: Yueb. mocodue st

CTYJICHTOB BY30B, 00y4alolll. 10 crennaisHocTh "Panno, paarosenianve u TeneBuaeHue” u ap. /
10. JI. bo6posckuii, C. A. Kopamios, . A. Kpatuios u ap.; nox pen. H. JI. dexgopora. - M.:
Panuo u cBsa3w, 2002. - 560 c.

11. ”TH®OPMAILIMOHHBIE PECYPCbI

1. Dy1eKTPOHHO-0ubIMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «lonl ' V». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JIOCTYIA: CBOOOAHBIN. — TEKCT: 371eKTPOHHBIM.
2. DJiekTpoHHbIl Katajsor Hayunoii 6ubGmmoreku [lonl'Y: pasmen caiita / Hb

Joul'Y. — Tekcr: anexrponnsiii / DBC Joul'V: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenusi: 01.09.2023). — Pexum gocTyna: MOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTBI
— 11 monwk3oBarenei Jonl'Y.

3. DaexTponHblii apxuB JouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 21eKTpOHHBIN
// OBC Houl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JOCTyTa: CBOOOTHBIH.

12. TIPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (kopnopatusHas aunensus Jorl'Y Ne 46484614)

2. Microsoft Office (koprnopatusHas auuen3us Jonl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 11st BBRICIINX y4eOHBIX
3aBEJICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (nunensun GPL, Apache,
BSD a5t cBO60JHOTO MPOrpaMMHOI0 0OECTIEYEHHUS ).
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