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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCITATIIINHBI
SJIEKTPOHHASA TEXHHUKA

1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMmsl

PabGowas mporpamma  y4eOHOW  AMCHUIUIMHBI  SIBJISICTCS.  YacThIO  OCHOBHOM
npodeCCHOHAIBHON 00pa3oBaTebHOM IporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo cnenuaabHOCTH
CIIO 11.02.17 «Pa3paboTka 3IEKTPOHHBIX YCTPOUCTB M CUCTEM» (Oa30BbIi YPOBEHB).

PaGouas mporpamma yuyeOHOM AMCHUIUIMHBI «DJIEKTPOHHAs TEXHUKa» MOXKET ObITh
UCIIOJIb30BaHa B JIOMOJHUTEIHLHOM MPOo(hecCHOHATbHOM 00pa30BaHuy (B MpOrpaMMax MOBBIIICHUS
KBAJM(HUKALMU U NEPEroJroTOBKH) U NPOPecCHOHAIbHON MOATOTOBKE, MPU OCBOEHUHM paboueil
npodeccun B pamkax creruaabHocT 11.02.17 «Pa3paboTka 37MeKTPOHHBIX YCTPOWCTB M CHCTEM)
IOpU HaAJMYUU CpesiHero (IOJHOro) odmiero oOpa3oBaHUS WM HA4albHOIO NMpO(hecCHOHAIBHOTO
o0OpazoBaHusl.

1.2. MecTo y4yeOHOH AUCUMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIIENMATHCTOB
cpe/iHero 3BeHa

VYuebHas aucuuminHa «JIeKTPOHHAs TEXHUKa» OTHOCUTCA K 00uienpodeccuoHalbHOMY
KTy OCHOBHOM TIpoheccroHanbHol o0pa3oBaTenbHoit mporpammel (OI1.04).

1.3. Hesan u 3aga4um y4eOHOM JMCUUILIHHBI — TPEOOBAHUS K Pe3yJIbTATAM O0CBOCHHS y4eOHOM
JTUCIHUIIINHEI

B pe3ynbrare ocBoeHUs yueOHON AUCHUILIMHBI 00Y4atOLIUiCs JOIKEH

yMeThb:

- OTpEAETATh U aHAJTM3UPOBATh OCHOBHBIE TAPAMETPHI 3JIEKTPOHHBIX CXEM;

- OIpeneNsITh paboTOCIIOCOOHOCTh YCTPOMCTB 3EKTPOHHOM TEXHUKHU;

- TpPOM3BOJIUTH NOAOOpP 3JEMEHTOB OSJEKTPOHHOM ammapaTrypbl 1O 3aJaHHBIM
napameTpam.

3HATh.

- CYIIHOCTh (PM3MUECKUX MPOIIECCOB, MPOTEKAIINX B JJIEKTPOHHBIX NPUOOpax
YCTPOMCTBAX: 3JEKTPOHHO-ABIPOYHBIIN P-II Mepexo/l, KOHTAKT METaUI-TOJIYIPOBOIHHK, EPEX0]
[HoTku, 3pdext I'ana, nuHaTpoHHBIN P dEKT U ap.;

- YCTPOWCTBO, OCHOBHBIE MapaMeTphl, CXE€Mbl BKIIIOUEHHUS JIEKTPOHHBIX MPHOOPOB U
TIPUHIAITBI TIOCTPOCHUS SJIEKTPOHHBIX CXEM;

- TUTIOBBIE Y3JIbI U YCTPOIMCTBA AJIEKTPOHHON TEXHUKH.

2. PE3YJIbTATHI OCBOEHUS YYEBHOM JUCIHUILJINHBI

W3ydyeHne  IUCHUIUIMHBI  CHOCOOCTBYeT  (OPMHUPOBAHHMIO  CIEAYIOIIMX  OOIIUX
KOMIIETCHITAH:

Kon HaumenoBanue pesyjbraTa 00y4eHust

OK 02 Hcnonp30BaTh COBpEMEHHBIE CpEJICTBAa IIOMCKA, aHalIM3a M HHTEpIpeTaIuu
uHpopMauu ¥ HMH(OPMAIMOHHBIE TEXHOJOTMM JUIi  BBINOJHEHHS  3a/1ad
poeCCHOHAIBHON JIESTENHHOCTH,

JIn4yHOCTHBIE PE3YIbTATHI
peaJn3anuy NporpaMMbl BOCIIMTAHUS Kon
(Oeckpunmopbwi)

JIn4yHOCTHBIE Pe3yIbTATHI
peanu3anyy NPOorpaMMbl BOCIIMTAHUS, ONPe/le/IeHHbIe 0TPacjJeBbIMH TPeOOBAHUSMH
K J1eJIOBBIM Ka4ecTBaM JIMYHOCTH




JIeMOHCTpUPYIOUTNI TOTOBHOCTh M CIIOCOOHOCTh BECTH JUAIIOT C JAPYTUMHU JIIOIBMH,

JOCTUTATh B HEM B3aMMOITOHUMAHUS, HAXOUTh OOIIHE TN U COTPYIHUYATH TS UX JIP 13
JIOCTHUKEHUS B IPO(ECCHOHAILHOM e TeIbHOCTH

[IposiBnstONIMi CO3HATENHFHOE OTHOIIICHUE K HEITPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBUIO JIP 14
ycnemHo# mpohecCHOHANBHOM 1 00IIeCTBEHHOU eI TENTFHOCTH

JIMYHOCTHBIE pe3yabTaThbl

peaam3alnuui nNporpamMmbl BOCIIMTAHUA, ONIPEACTCHHbIC KIIOYECBbIMH paﬁOTOIlaTe.]'IHMI/I

(mpu Hanu4MN)

[IposBRsIONINI OTBETCTBEHHOE MOBEICHNE, HCITOTHUTENBCKYIO NUCITUTUINHY

| JIP18

3. CTPYKTYPA Y COJAEPKAHUE YUYEBHOM JUCIIUILINHBI

3.1. O0beM yueOHOIi TMCUMNJIMHBI M BUABI Y4eOHOI padoThI

Bua yueOHoii padoThI

O0BeM yacoB

MaxcumajibHasi yueOHAsi HATPY3Ka (Bcero) 72
Oo6s3aTenpHAs] AyTUTOPHAS yueOHasi HArpy3Ka (Bcero) 72
B tom uncre:
IMPAKTUYCCKUC 3aHATHUAL -
nmabopaTOpHBIC 3aHATH 30
Hroropas arrecranus B popme 4 ceMeCTp — KOHTPOJIbHAS padboTa
3.2 TeMmaTnyecKkuii MJIaH U coiepKaHUE Y4eOHOH THCIUTTUHBI
«AJIEKTPOHHAS TEXHUKA»
HaumenoBanue Conep:xanue ydyeOHOro MaTepuasa u GopMbl OpraHu3alnuu Oo0bem
pa3iesioB U TeM AesiTeJIbHOCTH 00y4aI0IMXCsl 4acoB
Paspeu 1. ®uznyeckne 0CHOBBI MOJIYNPOBOIHNKOBBIX NIPHOOPOB
Tema 1.1. Coaepxanne yueOHOr0 MaTepHaJIa
Onekrtpodusuueckue | 30HHAS TEOPHsI TBEPIOrO Teja. 30HHBIC THarPaMMbI THIJICKTPHUKA,
CBOICTBa MIOJIyIPOBOJHUKA, TPOBOJHUKA. OHEPreTUYECKHe AuarpaMMbl
MIOJTyTIPOBOHUKOB COCTOSIHHSI JIEKTPOHA B TBEPIOM TeEJIE.
OnexTpoduzndecKre CBONCTBA MOTYTPOBOIHUKOB.
BayTtpennss ctpykrypa nonynpoBogHuka. [lonstue 2
KOBQJICHTHOM CBSI3U M €€ 0cO0eHHOCTh. CBOOOTHBIE HOCUTENN
3aps/ia B MOIYIIPOBOJHUKE MOHSATHUS ABIPKU.
CoOcTBeHHass ¥ IpUMECHas NOpPOBoAMMOCTh. [lomyuyenue
MIPUMECHOM TNpPOBOAMMOCTH. Buzasl npumeceil, 3aBUCUMOCTb
MIPOBOAUMOCTH MMPUMECHBIX IMOJTYIIPOBOAHUKOB OT TEMIICPATYPhbI
Tema 1.2. Copepaxanne yueO0HOr0 MaTepHaJia
KonrakTHble u OCHOBHBIE TPYNIBI EKTPHYSCKAX KOHTAKTOB M TPEeOOBAaHUS K
TTOBEPXHOCTHBIE HUM. OJEKTPOHHO-ABIPOYHBIA TIEPEXOJ W €ro CBOMCTBA.
SIBJICHUS B Bonsrammnepnas xapakrepuctuka (BAX) p-n nepexona. [lonstue 2
MOJTyTIPOBOJHUKAX mpobosi p-n mepexoma. Buasl mpobos. TemmeparypHble u
YaCTOTHBIE CBOMCTBa p-n mepexona. BiusiHue Temneparypsl Ha
BAX p-n nepexojna
Pasneu 2. [osrynpoBogHUKOBBIE TPUOOPBI
Tema 2.1. Conep:xanue yueOHOro MaTepuaJa
ITomynpoBoguukoBsle | O0mme  cBeaeHus.  OcHoBHble  Tumbl.  Kiaccuukanus,
JINOJIbI MapKUPOBKA OCHOBHBIX THUIIOB MOJYIPOBOJHUKOBBIX JHOAOB. 2
XapakTepUCTUKU U TapaMeTpbl BBINPSMUTEIBHBIX JIHUOIOB,
CTaOMIUTPOHOB, BapuKaroB. Jlnoxs! [1loTku. XapakTepucTUKH U
rapaMeTpbl  MMITyJbCUBHBIX, BBICOKOYAacTOTHEIX (BU) wm




cBepxBbIcOkO4acTOTHEIX (CBY) nuonoB, TyHHEIBHBIX JTHOJBI.
Jwuoner 'anna. O6acT IpUMEHEHHS

JlaGopaTopHbIe 3aHATHSA

1. I/ICCHG}IOBaHI/IG BBIITPAMUTCIILHBIX TUOO0B

2. UccnenoBanue cTabuimMTpoHa

Tema 2.2.
bunonspasie
TPAH3UCTOPHI

Coaeprxanue yuedOHOr0 MaTepuaJia

bunonsipasie Tpanzuctopsl. Kitaccndukanus. Tumsr cTpykTyp.
YcrpoticTBo, pabota, obo3Hayenrne. OCHOBHBIE CIIOCOOBI
BkioueHus (Ob, O3, OK), 0coOOeHHOCTH U XapaKTEPUCTHKH
3THX CXEM BKITIOUCHHS. BXOHBIE 1 BEIXOJHBIE CTATHIECKHE
XapaKTEPUCTHKH. JIMHaAMHYECKUHA PeKUM paObOThHI TPAH3UCTOPA.
TemrepaTypHbIe U YaCTOTHBIE CBOWCTBA OHUITONISIPHOTO
TpaH3ucTopa. IMImynbCHBIN pekxuM padoThl TPAH3UCTOPA.
Co0cTBEeHHBIE TITYMBI OUTIOISIPHOTO TpaH3ucTOpa. CHUIIOBBIE
tpanzuctopsl IGBT

JlaGopaTopHble 3aHATHSA

3. HccrienoBanne OWIIONSPHOTO TPAH3UCTOPA, BKIIOYCHHOTO II0
cxeme ¢ O3, OK u Ob

Tema 2.3. [Tonesrie
TPaH3UCTOPBI

Conep:xanue yueOHOro MaTepuaJia

[ToneBbie  (yHHMIIONApPHBIE)  TpaH3UCTOPBL.  OCOOCHHOCTD,
CTPYKTypa,  OCHOBHBIE  THWIIBI, OOJACTH  HPUMEHEHUS,
knaccu¢ukanysi. IloneBbie TpaH3UCTOPHI € YHPABISAIOLMM P-N
nepexoaoM. YcrpoiictBo. [lpuHnumn paboTel. OCHOBHBIE CITOCOOBI
BKJIIOYECHMs.  XapakTEepUCTUKUM U napamerpsl.  IlosieBble
Tpan3uctopbl MJII cTpyKTypbl C M30JUPOBAHHBIM 3aTBOPOM: C
AHIYLMPOBAaHHBIM M  BCTPOCHHBIM KAHAJIOM. Y CTpPOMCTBO.
[punnun  pabotsl.  MJII-TpaH3ucTtop  Kak  JTHHEHHBIHA
YETHIPEXIOIIOCHUK. Y CIIOBHOE rpaduueckoe 0003HAYECHHUE.
Cunossle Tpansucropst MOSFET

JlaGopaTopHble 3aHATHSA

4. VlccnenoBaHue MOJIEBOTO TPAH3UCTOPA, BKIIFOYEHHOT'O 110 CXEME
c O, OCu O3

Tema 2.4.
Tupuctopsl

Conep:xanue yueOHOro MaTepuaJa

OOmme cBeneHus. YCTPOMCTBO M pEeXuUM paboTsl. OCHOBHBIE
¢usnueckue mpoueccel. [lpuHIMN AEHCTBHS, NapaMmeTpsbl,
ocobenHoctn BAX. Cxembl BKIIOYEHHS pa3IMYHBIX THIIOB
TUPHUCTOPOB U OCOOEHHOCTH X PabOTHI. YCIIOBHOE rpaduueckoe
n3o0pakeHrne 1 MapkupoBka. O0JIacTH IPUMEHEHHSI

JlabopaTopHbIe 3aHATHSA

5. UccaenoBanue TupucTopa

Tema 2.5.
OnTO3/1eKTPOHHBIE
pudOpHI

Conep:xanue yueOHOro MaTepuaJia

Ceeroanoapl. YCTpoWcTBO. XapaKTePUCTUKH W TapaMeETpBI.
[Ipumenenne. Ob6o3nauenne. PoronpueMHUKH. ONTHYECKHE H
(oTo3IeKTpHUECKHE SIBJICHUS B MOJTYTIPOBOJHHUKAX:
Knaccudukamus. dotopesucrop, Goroanon, (pOTOTPaH3UCTOP,
(dotoTupucTop. YcrpoiicTBo. XapaKTepUCTUKA H TIapaMeTPHI.
[punnun paGotel. Ilpumenenue. OO6o3HaueHue. ONTPOHBI.
CTpykTypHass cXeMa ONTPOHOB. Pa3HOBHAHOCTH ONTPOHOB.
ITpuntun padoTsl. [Tapamerpsl n xapaktepuctuku. O003HaUCHUE

JlaGopaTopHble 3aHATHS

6. MccaenoBanue CBETOAUOIHBIX TPUOOPOB

7. UccaenoBanue GoTOANOIHBIX TPUOOPOB

Paznen 3. YerpoiicTBa oTo0pakennst nHGopManuu

| Conep:xanue yueOHOro MaTepuaJia




Tema 3.1. OOmue
CBeIEeHHS 00
3JIEKTPOBAKYYMHBIX
pudopax.
DJIeKTPOHHBIE JIAMITBI

Knaccudukamus 371eKTpoBaKyyMHBIX PUOOPOB. DIEKTPOHHAS
SMUCCHSI, BUIBI IMICCHU. Moaens mprudopa BaKyyMHOM
ANIEKTPOHHUKH. DJICKTPOHHBIE JIAMITbI. BakyyMHBIH JHOJ, TPHO,
MHOTO3JICKTPOHBIC JIAMIIBI. DJIEKTPOBAKYYMHBIE MHUKPOJIAMITBI,
Oo6o3nauenue. YcrporictBo. [Ipuaium padotsl. [lapameTpsr u
xapaktepuctuku. [lonsarre nuHaTporHOTO 3dekra. ObaacTu
MIPUMEHCHUS

Tema 3.2. Coaepxanne yueOHOr0 MaTepHaJa
YerpoiictBa Knaccudukarms. OCHOBHBIE TapaMeTphl YCTPOUCTB OTOOpaKEHHS
OTOOpaKEHUS nHpOpMaITUH.
nHpOpPMAaLTUH Kuaxoxpucranmudeckue (KK WIH LCD)-MOHUTODHI.
VYcerpoiictBo. TexHUueckue XapakTepucTUKd. JlocTOMHCTBa u
HEIOCTaTKU TUTIOB MaTpwil. [Imasmennsle, cBeroanonnsie: LED,
OLED-unaukatopsl.  YCTpOWCTBO W  NPUHIUI  pabOTHL.
IIpumeHeHue
JlaGopaTopHble 3aHATHSA
8. UccnenoBanne XKK- naankaropa
Pa3nes 4. AHajioroBasi cxeMOTeXHUKA
Tema 4.1. Conep:kaHue y4eOHOro MmaTepuasa
ONeKTpOoHHbIE O6mue cBenenns. Ksammduxarms. OCHOBHBIE TEXHHYECKUE
YCHJIUTETIH. nokazatenu ycunureneil. O6patubie cBsizu (OC) B ycuiauTene.

OCHOBHEBIE CBOMCTBA

Bmusune OC Ha OCHOBHBIE MOKazaTenu ycuiautensa. lloHsartue
YCTOMYMBOCTH yCUIIUTES.

Kunaccrr ycunenus: A, B, AB, C, D. YcunurensHbie Kackaabl Ha
OWITONSIPHOM W TIOJNEBOM TpaH3ucTopax. CXembl, Ha3Ha4YeHHE
3JIEMEHTOB, CPAaBHUTEIIbHBINA aHAJIH3.

CxemBbl MOCTPOCHUSI yCUIIUTENEH MOITHOCTH. MHOTrOKacKaHbIe
YCUITUTEITN

JlaGopaTopHble 3aHATHSA

9. I/ICCJ'IGILOBB.HI/IG YCHUIUTCIA MOITHOCTH SBYKOBOfI YaCTOThI

Tema 4.2. Conep:xanue yueOHOro MaTepuaJia

OneparmoHHbIe OnepalnoHHbIe YCUIIMTEIIN. Hasnauenue. OcHoBHbIE

YCUJIUTEN 0coOEHHOCTH, CBOMicTBAa M mapamerpbl wuaeaisbHoro OV.
Cxemotexnuka OY. Ocobennoctu peanbHbix OY. Turosle y3iisl
Ha ©Oa3ze OY: cyMMaTopsl, BBIUHCIHUTENH, WHTETPATOPHI,
muddepeHnnaTopsl, KOMITIapaTopHl. OcHOBHEIE cepuu
HHTErpasIbHBIX OY.
Tunosele cxembl Ha OVY. IlupokonosocHbIE YCHUIMTENH.
OcHoBHble ~ TpeOoBanusi K HHM. (Cxema  KOppeKIHH
aTUTUTYI04aCTOTHON XapaktepucTkd (AUX) W mepexomHoi
xapakTtepuctuku. [loBropurenu HanpsokeHus. M30uparenbheie u
pEe30HAHCHBIE YCHIINTENN
JlaGopaTopHbl€e 3aHATHSA
10. HccnenmoBaHue WHBEPTHPYIOLUIETO M HEUHBEPTHUPYIOLIETO
ycunutens Ha OY.

Tema 4.3. Conep:xanue yueOHOro MaTepuaJa

I'enepatopst I'enepaTopsl HampsHKeHHsI CHHYycOWAadbHble, OCHOBHBIE THITBL:

FapMOHMUYECKUX RC-, LC- renepatopbl, MOCTOBOM TeHepaTop Buna, KBapueBbie

KoneOaHui reHeparopsl, pa3oBbIii reHepaTop

JlaGopaTopHble 3aHATHS

11. Uccaenoranne RC-reHepaTtopos

Paznen 5. UmnyinbcHble 1 nugpoBbie yCTpoicTBA

Conep:xxanue ydueOHOro MaTepuaJia




Tema 5.1.
DNEKTPOHHBIE KITFOYU
u hopMHUpOBaTEITH

OO6m1as xapakTepUCTHUKa UMITYJIbCHBIE YCTPOUCTB, apaMeTPhl
HMILYJIbCHBIX CUTHAJIOB. DJIEKTPOHHBIE KIIFOUH. THIIBL.
TpanzucropHbie KIIt0YH. MeTObI MOBBIICHUS OBICTPOACHCTBUS
3NEKTPOHHBIX KIFOYEH.

dopMupoBaHUE UMITYJIHCOB. OrpaHUYUTENN aMILIUTY 1Bl

HMILYJIbCOB curHanos. Tpurrepsl, kak OuctaOunbHbIC KIIOYU U
¢dhopmupoBaTenu uMmnyinbcoB. Cxemsl. [lpumenenue
JlaGopaTopHble 3aHATHS 2
12. ViccnenoBanye TPaH3HCTOPHOTO IEKTPOHHOTO KII0Ya

Tema 5.2. Coaeprxanue yued0HOro MaTepuaJia

I'eneparopsl

HMITY THCHBIX Knaccupukanuss  uMOynbCcHBIX — reHepatopoB.  [IpuHiumel 2

CHIHAIIOB MOCTPOeHUSI W paboOTBl OCHOBHBIX THUIOB  HMITYJIBCHBIX
reHepaTopOB
JlaGopaTopHble 3aHATHSA 9
13. UccnemoBanne pabOTHI MyJIETHBHOpaTOpa

Tema 5.3. Hudpossie | Conep:kanue yuedHOro MaTepuaia

ycrpoiicta. O0mue =

OHSITHS OO6mue cBeneHus 0 MUPPOBBIX YCTPOcTBax. THIIBI TUPPOBHIX 2
ycrpoiicTB. Lludpossie unTerpansibie cxemsl. [loHsATHE CEpHH.
O603Hauenne. OCHOBHBIE IOCTOMHCTBA HU(PPOBOH TEXHUKH
JlaGopaTopHble 3aHATHSA 4
14. VccnemoBanre MUKPOCXEMBI TaliMepa.

Paznes 6. UcToUHMKH NUTAHUS

Tema 6.1. OcHoBHble | Comep:kaHHue Y4eOHOI0 MaTepuasa

MOHSTHS 00

HCTOYHMKAX IHTAHNS Uctounukos nutanus. Knaccupukanus. OCHOBHbBIE TapaMeTpBHI.
OyHKIMOHATBHAS CXeMa BTOPUYHOI'0 HICTOYHHUKA MUTAHUS U 2
Ha3zHaueHHe e€ OCHOBHBIX OI0KOB. Beimpsimurenu. Turbt
BeIpsMuTeneil. OCHOBHBIE TTapaMeTphbI.
Wusepropsl. [IpeoOpa3oBaTeny HanpsHKEHUS! M 9ACTOTHI

Tema 6.2. Copaepxanne yueOHOro MaTepuasa

Crabunnuzaropsl ~

HATPAKEHHS U TOKA Knaccudukanus crabunuzaropos. JIuHeiiHble cTaOMIN3aTOPBI.
CrpyktypHble cxeMbl. [Ipunmmmn padotsl. IMITynbcHBIE
cTadMIM3aTophl HanpspkeHust. CTpyKTypHbIe cXeMbl. [TpuHImm /
pabotbl. OCHOBHBIE 0OCOOEHHOCTH UMITYJIBCHBIX CTa0MIN3aTOPOB.
Crabunu3aTtopsl HalpsDKEHHST W TOKA B HMHTETrPajbHOM
WCTIOJTHEHUH

Bcero: 72

3.3. [IepeyeHb KOHTPOJIbHBIX BONPOCOB MO ANCHHUIJINHE
1. 3oHHas Teopus TBEPAOIO Tela.

2. 30HHBIE AuarpaMMbl JUSJICKTPUKA, IMOJTYIIPOBOJHHUKA, IIPOBOJHUKA. 3HCpFCTI/I‘-ICCKI/IC

JarpaMMbl COCTOSTHUS DJIEKTPOHA B TBEP/IOM TeJle.
3. Dnexrpoduznyeckre CBOMCTBA MOITYIPOBOIHUKOB.
. BHyTpeHHss cTpyKTypa MoJIyHnpOBOIHUKA.

. CBOOOIHBIC HOCUTEIH 3apsiia B TIOJYIPOBOTHUKE TIOHSITHS JIBIPKH.

4
5. TloHsATHE KOBAJIEHTHOH CBSI3U U €€ 0COOEHHOCTb.
6
7

. CoOcTBeHHas U MPUMECHas! IPOBOJUMOCTb.

8. Ilonmyuenue

MPUMECHON  MPOBOAMMOCTH. Buasl  mpumecei,

IPOBOJUMOCTH MPUMECHBIX MOJIYIIPOBOJAHUKOB OT TEMIIEPATYPHI
9. OcHoOBHBIE TPYMIIBI IEKTPUUECKUX KOHTAKTOB M TPEOOBAHUS K HUM.
10. DIIEKTPOHHO-IBIPOYHBIN MEPEX0/1 U €ro CBOMCTBA.
11.  Boawsrammnepnas xapakrepuctuka (BAX) p-n nmepexona.
12.  TlousTtHe mpobos p-n nepexona. Buabl npobosi.

3aBUCHUMOCTB




13. TemnepaTypHbIE U 4aCTOTHBIE CBOMCTBA p-N niepexona. BiusHue temneparypsl Ha
BAX p-n nepexona

14.  OcnoBuble  THmbl.  Krnaccudukanms, MapkupoBKa  OCHOBHBIX  THIIOB
MOJIYTIPOBOJHUKOBBIX JHOIOB.

15.  XapakTepuCTHMKHM ¥ TapamMeTpbl BBHIIPSAMHUTEIBHBIX JUOJIOB, CTAOMIMTPOHOB,
BapukamnoB. Juoaer lHloTkwu.

16. XapakTepucCTUKU W TapaMeTpbl MMITYJIbCUBHBIX, BbICOKOUYacTOTHBIX (BY) u
cBepxBbicokoyacToTHBIX (CBY) A1010B, TyHHETb "HBIX JHO/IBI.

17. Huonet ['arra. O6macTi mpuMeHEHUs

18. bunonspusie Tpan3uctopbl. Kiaccudukanus. Tumbl cTpykTyp.Y CTpOMCTBO,
pabota, 0603HaUCHHE.

19.  OcHoasble crioco6bl BKItoueHus (Ob, 0D, OK), ocoOeHHOCTH U XapaKTepUCTUKH
ATHX CXEM BKIIIOUCHHS

20.  BxoaHble U BBIXOJHBIE CTATUYECKHE XapPAKTEPUCTUKU. JIMHAMUYECKUU PEXUM
paboThI TpaH3UCTOPA.

21.  TemmepaTypHbI€ U YaCTOTHBIE CBOICTBA OUMOJSPHOTO TpaH3ucTopa. MnynbcHBIiM
PEXUM pabOTHI TPAH3UCTOPA.

22.  CoOcTBeHHBIE ITyMbI OUIIOISIPHOTO TPAH3UCTOPA.

23.  Cunoseie Tpanzuctopsl IGBT

24.  lloneBble (YHUNOISIpHBIE) TPaH3UCTOPBL. OCOOEHHOCTH, CTPYKTypa, OCHOBHBIE
THUIIBI, 00JIACTH IPUMEHEHHUS, KITaCCUPUKAIIHSL.

25.  TloneBble TPAH3UCTOPHI C YIPABISIOUIUM P-n mepexooM. YcrporcTBo. [Ipunnumn
pabotsl. OCHOBHBIE CIIOCOOBI BKIIOUYEHUSI.

26.  XapakTepUCTHKHU U MapaMeTphl.

27. ITonessle Tpanszucropsl MJII CTpyKTypbl C H30JMPOBAaHHBIM 3aTBOPOM: C
WHIYLIUPOBAHHBIM M BCTPOSHHBIM KaHAJIOM. Y CTpOMCTBO. [IpuHIMIT paboOTHI.

28.  MJII-TpaH3ucTOp Kak JIMHEHHBIH YETHIPEXIOIIOCHUK. YCIOBHOE Trpadudeckoe
o003HaueHHE.

29.  Cunoseie Tpanzuctopsl MOSFET. VYcrpoiictBo u pexxum paboTel. OCHOBHBIE
¢usnueckue npoueccol. [IpuHuun aedcTBus, napameTpsl, ocooeHHoct BAX.

30.  Cxembl BKIIOYCHHS PA3TUYHBIX THUIIOB THPUCTOPOB U OCOOCHHOCTH MX pPabOTHI.
VYcnoBHoe rpaduueckoe n3o0paxkeHre U MapkupoBka. O6IacTH MPUMEHEHHS

31.  Cserommonsl. YCTpOHCTBO. XapaKTepUCTHKH U mapameTpbl. [IpuMeHenwue.
O6o3HaueHue.

32.  DOTONPHEMHUKH.

33.  Ontuueckue u HOTOIIEKTPUUECKUE SIBICHUS B IOIYIIPOBOIHUKAX.

34.  ®oropesucrop, GHoOTOAMON, (POTOTPAH3UCTOP, (OTOTUPHUCTOP. Y CTPOMCTRBO.
XapaktepucTuku 1 napameTpsl. [puniun padotsl. [Ipumenenne. O6o3HaueHME.

35. Ontponsl. CTpyKTypHas cXeMa ONTPOHOB.

36.  PasznoBumHocTH onTpoHOB. [IpuHuKD paboTsl. [TapamMeTpbl U XapaKTepUCTUKH.

37. Knaccudukanust smekTpoBakyyMHBIX TPHOOPOB.

38.  DexkTpoHHAas YMUCCHS, BUIBI IMUCCHH.

39.  Mogens nmpubopa BakyyMHOH 3JIEKTPOHHUKH.

40.  DneKTpOHHBIE JIAMIIBI.

41.  BakyyMmHBII AMOJ, TPHOJ, MHOTOAJIEKTPOIHBIE JIAMIIBI.

42.  DnexTpoBakyyMHbIE MHKponammbl. O6o3HaueHue. YcrpoicTBo. IlpuHimmn
paboTsl. [lapameTpsl 1 XapakTEepPUCTUKH.

43.  Tlonarue nuHATPOHHOTO P deKTa.

44,  OcHOBHBIE ITapaMEeTPhl YCTPOUCTB 0TOOpakeHUs: HH(pOpMaIUH.

45. Kunxokpucramumdeckue (KK niu LCD)-mouuTopsl. YcrporicTBo. TeXHUYECKHEe
XapaKTePUCTHUKHU.

46. JlocTonHCTBA M HETOCTATKU TUIIOB MaTPULL.



47. [1nazmennsie, cBeToanoubie: LED, OLED-unaukaropsl. Y cTpOWCTBO U MPUHIIMIT
paboTHI.

48.  OcHOBHbIE TEXHUYECKHE TIOKA3aTEIHN YCUIUTEICH.

49.  Oopatrubie cBsazu (OC) B ycunurene. Bausaue OC Ha OCHOBHBIE TOKa3aTeld
YCUITUTEIIS.

50.  TloHATHE YCTOMYMBOCTU YCHIIMTEIIA.

51. Knaccel yeunenusi: A, B, AB, C, D. YcunutenbHble KacKaJbl Ha OUIIOISIPHOM U
II0JIEBOM TpaH3uCTOpax. Cxembl, HA3HAYEHUE 2JIEMEHTOB, CPAaBHUTEIIbHBIN aHAIN3.

52.  CxeMmbl IOCTPOCHUS YCHIIUTENEH MOIIHOCTH. MHOTOKAacKaIHbIe YCHIINTENN

53.  Onmnepanuonnsie ycunurend. Haznauenne. OCHOBHbIE OCOOEHHOCTH, CBOICTBA U
napaMmeTpsl uaeaiabHoro OV.

54.  Cxemorexnuka OY. OcobeHHocTH peanbHbiXx OY.

55.  TumoBblie y31pl Ha ©0a3ze OVY: cyMMmaropbl, BBIYMCIUTENH, WHTEIPATOPHI,
nuddepeHaTopsl, koMrnaparopsl. OCHOBHBIE CEpUH UHTETrpaIbHbIX OVY.

56.  Tumossie cxemsl Ha OY.

57.  IupokononocHble ycunuteau. OCHOBHbIE TpeOOBAaHUS K HUM.

58. Cxema KOppeKUUHU arIUTyJ04acTOTHOM xapakTtepuctuku (AUX) u nmepexonHoit
XapaKTEPUCTHKH.

59.  IloBroputenu HanpspkeHus. 30uparenbHbie M pe30HAHCHBIC YCHITUTENN

60. T'enmeparopbl HampspkeHHs cuHycouganbHble, OcHoBHbie TuNBL: RC-, LC-
TeHepaTopbl, MOCTOBOI reHepaTop BuHa, KBapiieBbIe TeHEPaTOPHI, (Pa30BbIil reHEepaTop

61. OOmas XxapakTepUCTHKa HMIIYJIbCHBIX YCTPOICTB, MapaMeTpbl HMIIYJIbCHBIX
CUTHAJIOB.

62.  DnexTpoHHbIE KIOYH. THUIIBIL.

63.  TpaH3UCTOPHBIE KIIIOYH.

64.  Metoabl NOBBILIEHUS OBICTPOCHCTBUS IIEKTPOHHBIX KITIOYEH.

65. ®DopmHpOBaHUE UMITYIHCOB.

66.  OrpaHMYHUTEIN aMIUIUTY/bl CUTHAJIOB.

67.  Tpurrepbl, Kak OMCTAOWIbHBIE KIIOYH M (OPMHPOBATEIN UMIYIHCOB. CXEMBI.
IIpumeHeHune

68. Kiaccu¢ukanusi IMITyTbCHBIX T€HEpPaTOpoB. [IpUHIUIBI TOCTPOCHUST B PAaOOTHI
OCHOBHBIX THIIOB UMITYJIbCHBIX T€HEPATOPOB

69. OO6mue cBeneHuss O HUPPOBBIX ycTpoiicTBax. Tumbl HUQPOBBIX YCTPOMCTB.

[ludpossie uHTErpanbHble cxembl. llonstue cepun. O6o3HaueHue. OCHOBHBIE JOCTOMHCTBA
U (pOBON TEXHUKH

70.  OyHKUMOHAJbHAs CXeMa BTOPUYHOTO MCTOYHHMKA IMUTAaHUS W Ha3HaueHHe e&
OCHOBHBIX OJIOKOB.

71.  Bpmpsmurenu. Tunsl BeinpsMuTeneil. OCHOBHbIE apaMETPHI.

72.  HWuBepropsl. [IpeoOpazoBaTeny HAPsHKEHUS H YaCTOTHI

73.  Knaccugukaius ctabUIn3aTopoB.

74.  Jluneiinsle ctabunuzaropsl. CTpyKTypHBIE cXeMbl. [IpuHIUN paboThI.

75.  HWmnynbcHble crabunuzaTopbl HampsbkeHus. CTpyKTypHble cxeMmbl. [IpuHimmn
paboTHI.

76.  OcHOBHBIE 0COOEHHOCTH UMITYJIBCHBIX CTA0OMIIN3aTOPOB.

77.  Crabunmzaropbl HANPSHKEHUS U TOKA B MHTETPAJILHOM HCIIOJIHEHUH.

4. YCJIOBUS PEAJIN3AIIMA YYEBHOM JUCHUILIVHBI

4.1. TpeGoBaHUSA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Kabuner meTponoruu, cTaHIapTU3aUK U cepTU(UKAIIIH, OCHAIIIEHHBINA 000pyI0BaHUEM:



- pabouee MecTO MpemnojaBaTelsis, 000pYyIOBaHHOE MEPCOHAIBHBIM KOMIIBIOTEPOM C
HEOOXOUMBIM JIMIICH3UOHHBIM MPOTPAMMHBIM OOECIieYeHneM OO0MIeT0 W MPodecCHOHATBHOTO
HazHaueHus1, MOV,

- paboyrie MecTa MO KOJIMYECTBY 00YJArOIINXCS;

- JIOKaJIbHas CETh C BBIX0JIOM B IHTEpHET;

- KOMIUIEKT MPOEKIMOHHOTO O0OpynOBaHUS (MHTEPAKTUBHAS JOCKa B KOMIUIEKTE C
MIPOEKTOPOM WJIH MYJIbTUMEIUHHBIN MPOoeKTOop ¢ 3kpanoM uiu JKK-manens);

- KOMILJIEKT y4eOHO-METOMYECKON JOKYMEHTAIIHH;

- KOJUIeKIusl U(POBBIX 00pa30BaTEIbHBIX PECYpPCOB: AJIEKTPOHHBIE BUICOMATEPUAIbI,
AIIEKTPOHHBIC YICOHUKH, ITPE3CHTAIINH,

- HarJAIHBIE TOCOOMWSA: JIEMOHCTPAIMOHHBIC IUIAKAThl U MaTepUajbl, UHCTPYMEHTHI,
MaKeTbl, pa3JaTOYHbII MaTepuall.

4.2. UndopmanuonHoe odecnieyeHne 00ydeHust

IlepeyeHb pekoMeH1yeMbIX YUeOHBIX U3IAHUIM,
HNuTepHeT-pecypcoB, J0MOJTHUTEIbHOMH JTUTEPATYPHI

Ocnoeénas numepamypa.
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOW
T CHATITAHBI

KoHTponb M OllGHKa pe3ylbTaTOB OCBOCHHUS YYCOHOH JMCHIUIUIMHBI OCYIIECTBISICTCS
MIPENo/iaBaTesieM B IPOLECCE MPOBEACHUS MPAKTUUYECKUX 3aHATUH, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHMS 00YJArOIIMMHUCS WHIUBUIYATbHBIX 3a/IaHUN, IPOSKTOB, UCCIICIOBAHUM.

Pesynomamul 00yuenus

I(pumepuu OUEHKU

Memoowl ouenku

Hepe‘leﬂb 3Haﬂﬂﬁ, OCBaAUBA€MbIX B paMKaX JUCHUIIJIMHBI

- CYLIHOCTb (PU3NUECKUX MPOLIECCOB,
MPOTEKAIOLIHNX B AMEKTPOHHBIX MpUOOpax
U YCTPOWCTBAX: 3JIEKTPOHHO-IBIPOYHBIH
p-N-mepexof, KOHTAKT MEeTalI-
MOJTYTIPOBOJHUK, riepexon [lotku, addekr
I'ana, nuaaTponHsIi 3pdekt u ap.;

- YCTPOICTBO, OCHOBHBIE MTAPaMETPBHI,
CXEMBI BKJIFOUEHHS JIEKTPOHHBIX
OpUOOPOB W MPHUHLUIIEI TOCTPOCHHUS
AIIEKTPOHHBIX CXEM;

- TUIIOBBIE Y37IbI U yCTPOMCTBA
3JIEKTPOHHOW TEXHUKHU

- IPaBUJIbHBIE U YETKHE
OTBETHI Ha KOHTPOJIbHBIE
BOTIPOCHI U TECTHI,

- TIIyOMHa TOHUMaHUS
0COOEHHOCTEH (hH3MIECKUX
MPOLIECCOB, TPUHIIUIIOB
MOCTPOCHUS 1 paboTHI,
MIPUMEHEHUS 3JIEKTPOHHBIX
npuOOPOB U YCTPOICTB;

- INIyOMHA TOHUMaHUS
YCTPOHCTBA, OCHOBHBIX
napamMeTpoB, CXeM
BKITIOUEHUS DIIEKTPOHHBIX
prOOpoB

Y IPUHLUIIOB IIOCTPOCHUS
AIIEKTPOHHBIX CXEM;

- ONITUMAJIBHOCTD
NPUMEHEHUS TUIIOBBIX Y3JI0B
U YCTPOMCTB 3JIEKTPOHHOU
TEXHUKHU

VYcrHblit onpoc.
Tectuposanue.
IToaroroBka mokmnana
U IIpe3eHTaluu

10 3a/IaHHOM TeMe.
AHanus pe3yibTaToB
BBITTOJTHEHUS
CaMOCTOSITEIbHOM
paboThI

IlepeyeHb yMeHMIi, 0CBaMBaeMbIX B PAMK

axX TUCIHHUIIIHHBI

- OTIPENeIIATh U aHAJIM3UPOBATH OCHOBHBIE
napamMeTpsbl JIEKTPOHHBIX CXEM;

- OTIPECIIATH PA0OTOCIIOCOOHOCTh
YCTPOHCTB 3NEKTPOHHON TEXHUKH;

- IPOM3BOJUTH MOI00P SJIEMEHTOB
AIIEKTPOHHOM anmaparypsl 10 33/IaHHBIM
napameTpam

-TOYHOCTh U TPAMOTHOCTh
OTIpeJIeIICHNS U aHAIN3a
OCHOBHBIX ITApaMETPOB
AJIEKTPOHHBIX CXEM U OIEHKU
paboTOCIIOCOOHOCTH
YCTPOMCTB 3JIEKTPOHHOU
TEXHHKH,

-OBICTPOTA U TEXHUUYECKAS
TPaMOTHOCTH 0100pa
3JIEMEHTOB JIEKTPOHHOMN
anmapaTtypsl 10 3aJJaHHBIM
napamerpam;

- CKOPOCTh OpPUEHTAITUH

B pazjiesiax ClpaBOYHON
JUTEpaType

DKcIepTHast OlleHKa
pe3yJIbTaToB
JIEATETBHOCTH
CTYJICHTOB TIPH 3aIlIUTe
J1a00PaTOPHBIX padoT,
TECTUPOBAHUS,
MPOBEPOYHBIX PAOOT

U JIp. BUJIOB TEKYIIETO
KOHTPOJIS




6. TOMIOJTHEHUS 1 U3SMEHEHW S B PABOUYEM ITPOT'PAMME

JlonoJiHeHHMs1 M U3MeHeHusl B paboyeii mporpamme 3a / y4eOHbIi rojg

B paGouyro mporpamMmy mo IUCHUIUIMHE «DJIEKTPOHHAs TEXHUKa» IO CIEHUATBbHOCTH
11.02.17 «Pa3paboTKa 3IEKTPOHHBIX YCTPOMCTB M CUCTEM) BHOCSTCS CIICAYIOIINUE JTOTIOJHEHUS U

N3MCHCHMUA:

,Z[OHOJ'IHeHI/ISI U U3MCHCHUS BHEC

(momxHocth, ©.1.0., moanuce)

PabGouas nmporpamMma I€peCMOTpE€HA U OI[O6pCHa Ha 3ac€aaHuMu IeaarorudeCKoro CoB€Ta

KOJIIIC>Ka

[Ipotokon Ne OT«__ » 20 r.

3am. nupekropa no YMP

(Toamuce) (®.1.0.)



