[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WO: Enapxun Oner MogecToBuy

nNonxrocrs PEAEBAABHOEATEHTCTBO KEJE3HOJOPOKHOI'O TPAHCITIOPTA

[ata nognucanus: 05.09.2022 10:19:23
YHWKanbHbIV Npo MHbIV KJTH0Y:
ol

02c0e3529c2d8e 4o ¥ 3SR AIRTRE; 196 1aPC

TBEHHOE OI0/KETHOE 00pa30BaTEIIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHUs

«IleTepOypreckmii rocy1apcTBeHHbI YHUBEPCHUTET MyTeil CO001eHust
HNmvneparopa Anekcanapa D»

(®T'BOY BO MI'YIIC)

SApocaasckuii puaunana ITI'YIIC

YTBEPX/IAIO
I[HpeKTop SApocnasckoro gumuana [II'VIIC

}‘XN\“I O.M. Enapxun

«13» mas 20 .

PABOYAS TIPOT'PAMMA YYEBHOU JUCIHUILIVHBI

OI1.07. 9JJEKTPOHHASA TEXHUKA

IJIS CIeaJIbHOCTH

11.02.06 Texanuyeckasi IKCIUIyaTALUS TPAHCIIOPTHOIO PAJMO3JIEKTPOHHOIO
o0opynoBanus (110 BUAAM TPAHCIIOPTA)

Kpanudukanus — TexHuk
BH/I ITIOJITOTOBKH - Oa30oBas

®dopma o0ydeHus - ouHast

Spocnasib
2021



Paccmotpeno na 3aceganuu LK

AJIEKTPOCHAOKEHUS

nporokos Ne 9 ot «06» anpejpt 2021 r.

I[Ipencenarens 1t /Mnactuauna JI.W./

Pabouass mporpamma yueOno#t mucrurmmabsl OI1.07. DnexkTpoHHas TeXHUKa
pazpaborana Ha ocHOBe @DeAepanbHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOTO
cTaHjaprta cpeanero mnpodeccruoHanbHOoro oo6pazoBanus (ganee OI'OC CIIO) mo
CIIECIUATIBHOCTH 11.02.06. TexHuueckass  JKCIUIyaTalMsi  TPAHCHOPTHOTO
PaIOdIEKTPOHHOTO 000pyI0BaHus (10 BUAaM TpaHcopTa) (6a3oBasi MOATOTOBKA),
YTBEPKJIEHHOTO MpHUKa3oM MuHuctepcTBa oOpa3zoBanus u Hayku P®D No 808 ot
28.07.2014 r.

Pa3paboTumMk nporpamMmsi:
Esnokumosa JI.H., npenonaBarens Spocnasckoro ¢unuana [I'YIIC

Penensenr:
HNanunos B.B., mpenoxaBarens SpocnaBckoro ¢umana IT'YIIC



COIAEPKAHHUE

. IACIIOPT PABOYE# ITPOTPAMMBI YYEBHOI
TUCTMILTAHBI

. CTPYKTYPA M COJAEPKAHUE YUEBHOM
TUCTMILTAHBI

. YCJOBHS PEAJIMBAIINN PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIHUIIJIMHBI

. KOHTPOJIb U OLHEHKA PE3YJIbTATOB
OCBOEHUSA YYEBHOU JUCIHIAIIJIMHBI

16

18



1. MACIHIOPT PABOYEWM ITPOT'PAMMBI YUYEBHOM JTUCIUIIJINHBI

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW NHUCUMIUIMHBI SIBISETCS YaCThIO MPOrPaMMBI
NOJATOTOBKM CHEUAINCTOB cpenHero 3BeHa B coorBeTcTBUM ¢ PI'OC CIIO mo
CIIEIUATIBHOCTH 11.02.06. TexHuueckass  JKCIUIyaTalMsi  TPAHCHOPTHOTO
PaIOdIEKTPOHHOTO 000pyAOBaHUs (110 BUIaM TpaHCHopTa) (6a30Basi MOATOTOBKA).

1.2. MecTo y4e0HOI TMCHUILUIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH
CMEeNHNAJINCTOB CPeIHEro 3BeHa:

YueOHasg AUCHUIUIMHA OTHOCUTCA K 0OIenpodecCHoHaIbHOMY  y4eOHOMY
ITUKITY.

1.3. lean u 3axa4n y4eOHOI TMCUMINVIMHBI — TPeOOBAHHUS K pe3yJibTaTaM
OCBOCHUS Y4eOHOH JUCHUTITTMHBI

B pesynbrare ocBoeHUs yueOHON NUCHUTUIMHBI 00YUYaIOLIUICs T0KEH

yMeThb:

- ONpPENENATh U AHATM3HPOBATh OCHOBHBIE MApAMETPhI JIEKTPOHHBIX CXEM H
10 HUM OMPEAEIATh pabOTOCIOCOOHOCTh YCTPONCTB JIEKTPOHHON TEXHUKU;

- MPOU3BOAUTH IOAOOP IIEMEHTOB AIEKTPOHHOM amnmaparypbl MO 33JaHHBIM
napameTpam;

- YATaTh MapKUPOBKY ACTAIICH U KOMIIOHEHTOB 3JIEKTPOHHOM anmnaparypsl;

3HATh:

- CYLIHOCTh (PU3MUECKUX MPOLECCOB, IPOTEKAIOIINX B AJIEKTPOHHBIX MPUOOpax
U yCTPOUCTBAX;

- IPUHIUI PaOOThI TUTIOBBIX 3JEKTPOHHBIX YCTPOUCTB;

- IPUHIUIBI BKJIIOYEHUS 3JIEKTPOHHBIX MPHUOOPOB U MOCTPOCHUS SIEKTPOHHBIX
CXEM;

- OCHOBBI MHKPOJJIEKTPOHHMKH, HHTETPAJbHbIE MHUKPOCXEMBI U JIOTHYECKHE
YCTPOWCTBA.

B pesyabraTre ocBOeHHsI y4eOHOM AMCHUIIMHBI NMPOMUCXOAMT IOITAITHOE
(popmMupoBaHue 3JIeMEHTOB 00IIUX U NMPO(eCCHOHATBLHBIX KOMITeTeHIUIi:

OK 1.IloHnMaTh CyIIHOCTb M COLMAIbHYIO 3HAUMMOCTh CBOEH OyayIiei npodeccuu,
MPOSIBIIATH K HEM YCTOWMYMBBIN UHTEPEC.

OK 2.0OpranuzoBbiBaTh COOCTBEHHYIO JIESITEIBHOCTh, OIPEACIATh METOAbBl H
CHOCOOBI BBIMOJIHEHMS MPOPECCUOHANBHBIX 33/a4, OLIEHUBATh UX 3PPEKTUBHOCTH U
Ka4eCcTBO.

OK 3.Pemiate  mpoOnembl, OLEHUBAaTh PUCKM W MNPUHUMATh pEHICHUS B
HECTaHJAPTHBIX CUTYaLHsX.

OK 4.OcyiecTBisITh MOUCK, aHAIM3 W OIEHKY HH(OpMAIMH, HEOOXOAUMOMN AJis
MOCTAHOBKA M pELIeHUS MNpOoQPEeCcCCHOHANbHBIX 3a7a4, MNPOPECCHOHATBHOTO H
JUYHOCTHOTO Pa3BHUTHSI.

OK 5.Ucnonp3oBaTh  MH)OPMALMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJOTMH IS
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COBEpIICHCTBOBAHUSA MPO(ECCHOHATBHOMN NeATETbHOCTH.

OK 6.PaboTaTs B KOJUIEKTHBE U KOMaHie, 00ecreunBaTh ee crjioueHue, 3G HexkTuBHO
o01IaThCsl ¢ KOJUIEraMH, PYKOBOACTBOM, IOTPEOUTEISIMHU.

OK 7.CraButh LIeJIH, MOTUBUPOBATH JEATEIBHOCTh MOJYMHEHHBIX, OPTaHHU30BBIBATD
U KOHTPOJUPOBATH UX pabOTy ¢ MPUHATHEM Ha ce0s OTBETCTBEHHOCTHU 3a Pe3yjbTar
BBITIOJIHEHUS 3a/IaHUH.

OK 8. CamocTOATENIbHO OMNpenessaTh 3afadu Mpo(hecCHOHAIBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHMMAThCS CaMOOOpPa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MOBBIIICHUE

KBaJTU(DUKALIAH.
OK 9. BbITh TOTOBBIM K CMEHE TEXHOJIOTHI B IPO(ECCHOHATBLHOM JIeITeIbHOCTH.
K 1.1. BrimoHsaTs pabOTBI 1O MOHTaXy, BBOAY B JCHCTBHE, JEMOHTaXY

TPAHCIIOPTHOTO PaJAMOAIEKTPOHHOTO O0OpPYJIOBaHMs, CETeH CBSI3M M CHUCTEM
nepeaadn JaHHBIX.

[K 1.2. BoImonHATe paboThl M0 MOHTAXXY KaOETbHBIX U BOJIOKOHHO-ONTUYECKUX
JIMHUU CBS3H.
IK 1.3. [TpousBoauTh MyCKOHAJaJ04YHbIE pabOThl TO BBOLY B JACHCTBHE

TPAHCTIOPTHOTO PATUOIICKTPOHHOTO OOOPYAOBAaHMS PA3IMYHBIX BHUIOB CBSI3U U
CHUCTEM MEpeaun JIaHHbIX.
[K 2.1. BrinonnsaTte TEXHUYECKYIO AKCILTyaTaIUIo TPAaHCIIOPTHOTO
PaAMO3TIEKTPOHHOTO 000PYOBaHUSI B COOTBETCTBUM C TPeOOBAHUSIMH HOPMATHUBHO-
TEXHUYECKUX IOKYMEHTOB.

[K 2.2. [IpousBoauTs OCMOTp, OOHAapy>XEHHE U yCTPAaHEHHE OTKa30B,
HEUCITPaBHOCTEH U J1e(PEKTOB TPAHCIIOPTHOTO PATUOIIEKTPOHHOTO 000pYA0BaHUSI.
[1K 2.3. OcCyllecTBIATh HANAJKy, HACTPOWKY, PETYJUPOBKY H MPOBEPKY

TPAHCIIOPTHOTO  PAaJMOAJIEKTPOHHOTO  O0OpYIOBaHMS UM CHCTEM CBSI3U B
71a00paTOPHBIX YCIOBHIX U HA 00BEKTAaX.

[IK 2.4. Ocy1iecTBIATH HKCIUTyaTalHIo, IIPOU3BOJIUTH TEXHUYECKOE
00CITy>KUBAaHUE U PEMOHT YCTPOUCTB PaJUOCBSI3H.

[IK 2.5. W3MepsATh OCHOBHBIE XapaKTEPUCTUKH TUIIOBBIX KaHAJIOB CBSI3H, KAHAJIOB
PaaMOCBsI3U, TPYNIIOBBIX U JIMHEHHBIX TPAKTOB.

[IK 3.1. OcCylecTBIATh MEPONPUATUS 1O BBOAY B JIEWCTBHE TPAHCIIOPTHOIO
pPaZAMOdIEKTPOHHOTO  OOOpYyIOBaHUS  C  HCIOJIB30BAHMEM  IPOrPAMMHOIO
oOecrieyeHusl.

IIK 3.2. BrInonHATe onepanuy Mo KOMMYHMKALUA U CONPSDKEHUIO OTHEIBHBIX
3JIEMEHTOB TPAHCIOPTHOIO PAIUO3IEKTPOHHOIO OOOpYAOBaHUS NPU MHCTAIUISILIMU
CUCTEM CBSA3HU.

IIK 3.3. ITporpaMMupoBaTh U HaCTpauBaTh yCTPOMCTBA U annapatypy HUPpPOBbIX
CUCTEM lepeaun

1.4. KosimyecTBO 4YacoB Ha OCBOeHHe padodeil mporpamMmbl Yy4eOHOM
AUCUMITUHBI

MaxkcumanbHas yueOHast Harpy3ka oOydaromierocs 214 yacos, B TOM UucCIe:
o0s3arenpHas yacTh - 184 yaca;
BapuaTuBHas yacTh — 30 yacos.



VYBenuyueHne KOAWMYECTBA 4YacoB pabodeill mporpamMMmbl 3a CUET YacoB
BapUMATUBHOM YacTW HANpPaBIEHO Ha yriayOJeHne oObeMa 3HAHWW MO paslenam
IPOrPaMMBI.

MaxkcuMmanbHOU yueOHOU Harpy3ku oOydaromierocs —214 4acoB, B TOM 4HCIIE:
00s13aTeNnbHOM ayIUTOPHOI yueOHOI Harpy3ku oOyyatomierocst — 142 yaca;
CaMOCTOATENIbHOM paboThl 0Oy4aroierocs —72 yaca.



2. CTPYKTYPA U COJEPKAHUE YUEBHOM JJUCIUATLIAHBI

2.1. O0beM y4eOHOM IMCUMILIMHBI H BUABI Y4eOHO#l padoThI

Buna yuyeOoHoil padoThI

Oo0BeM yacoB

MakcumasibHasi yueOHasi HArpy3Ka (Bcero) 214
O0s13aTesibHAsE ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 142
B TOM YHCJIe:
TEOPETUYECKOE 00yUeHHUE 92
MIPAKTUYECKUE 3aHITUS 20
71a00pAaTOPHBIC 3aHITHUS 30
CamocTosiTesibHasi paboTa 00y4arierocst (Bcero) 72
B TOM 4HCJIe:
popabOTKa KOHCIIEKTOB 3aHATUM, yUEOHBIX U3IaHUN U 72

JIOTIOJTHUTEJILHOM JINTEPATYPHI, MOJTOTOBKA K TPAKTUYECKUM U
7a00paTOPHBIM 3aHATHSIM, PEIIICHUE 3a7a4 110 TeEMaM pas3fena,

IIpome:xxyTouyHas arrecranus B popme IK3amMeHa




2.2. TemaTH4YeCKHUil IUVIAH U COJePKAHNE YIeOHON TUCIUIINHBI

HaunmenoBanue Coaeprxanue yueOHOro MaTepuaa, NpakTHYeCKUe 3aHATHS, O0bem Yposennb
pa3/iei0B U TeM CaMOCTOsITe/IbHAA padoTa 00y4aloIHUXCH 4acoB OCBOCHHA
1 2 3 4
Pa3zpen 1. 64
IonynpoBoaHUKOBbIE
npuoopbI
Tema 1.1. Conep:kaHue y4e0HOIro MaTepuaJa 4 2
OcHoBBI padoTHI @dusnueckue  CBOMCTBA  MOMYNpPOBOAHMKOB.  CTpykTypa  COOCTBEHHBIX M IPUMECHBIX
MOJIYNPOBOJHUKOBBIX | MOJIYIPOBOJHUKOB. Bunael Hocutenei 3apsaoB B NoaynpoBoAHMKax. OOpa3oBaHUE 3IIEKTPOHHO-
npudopos IBIpOYHOro mnepexona. CBONCTBa AJIEKTPOHHO-ABIPOYHOrO TMEpexoia MpH MpsMOM MU 00paTHOM
BKJIIOYEHHUAX. Busl mpoGoeB p-n nepexona.
CamocrosiTeibHas padoTa 00y4YarOIMXCA 2 3
— TIpopabGoTka KOHCIIEKTOB 3aHATHIA, Y4eOHOW U CIIEUATLHON JIUTEPATYyPhI AJIS IOATOTOBKHU K
BEIIOJIHEHMIO 3agannii KOM
— IloaroroBka AOKIAA0B IO TEMaM:
CoBpeMeHHBIE TEXHOJIOTUH TIOJIYUYEHHS P-N IEPEXOI0B
Hcropus pa3BUTHS IOTYIIPOBOAHUKOBOM 3JIEKTPOHUKHU
Tema 1.2. Conep:kaHue y4e0OHOIro MaTepuaJia 4 2
HoaynpoBoauukoBsble | HasHauenne u KiaccUpUKAIMs IOJYNPOBOJAHUKOBBIX 1uogoB. CtpykTypa. BonbT-ammnepnas
AHOABI XapaKTepUCTHKA  IOJIyIPOBOAHUKOBBIX JMOMOB. BbimpsMutensHele  auoabl. CTaOMIUTPOHBI.
Bapukanbsl. CBep4yacToTHBIE AHOABI. XapaKTEPUCTUKU, HPUHIMI pPabOThl, MapaMeTphl, YCIOBHBIC
rpadguveckrne 0003HaUYCHH B cxemax. MapKupoBKa.
IIpakTnyeckue 3aHATHS 4 3
[Tpaktuyeckoe 3anstue Nel HccnenoBanue paGoThI BHIIPSAMUTENBHBIX THOJIOB.
[Tpaktrueckoe 3anstue Ne2 HccnegoBanue pabOThl CTAOMIUTPOHOB.
CamocrosiTeibHAas padoTa 00y4YarOIMXCHA 2 3

— TloaroroBka K MpaKkTHUECKUM 3aHITUIM
— Cocrasnenue tabauipl «Knaccudukanus auonoB, ux 0003HaueHHE U MAPKUPOBKA»




Tema 1.3.
bunoasipubie
TPAH3UCTOPBI

Conep:xanue yueOHOro MaTepuaJia

Ha3znauenune, ycrpoiictBo u kimaccudukamus Ounonsapaeix TpansuctopoB (BT). VYcaosnoe
rpaduueckoe nu3odpaxenue. [IpuHuumn paboTel cxemsl BKmoueHus. Pexumsl padotsl BT. Ctatnyeckue
XapaKTEPUCTUKHA TPAH3UCTOpa B cxeme ¢ obmer 6a3oit (OB), ¢ obmuMm samutrepom (03), oOmmM
kosekTopoM (OK). Cxemsbl 3amerieHus. h-nmapaMeTpbl ¥ COCOOBI UX ONpeeneHus. MapKUpoBKa.

IIpakTHYeckoe 3aHATHE

[Tpaktrueckoe 3anstue Ne3 HccmenoBanue paGoThl OMITOISPHOTO TPAH3UCTOPA. BKIFOYEHHOTO TIO
cXeMe C OOIIUM SMUTTEPOM.

[Tpaktrueckoe 3ansatue Ned4 HccnemoBanwe paOOThI OMITOISPHOTO TPAH3UCTOPA, BKIFOYECHHOTO IIO
cxeme ¢ o0riet 6a30i 1 O0IIMM KOJIJICKTOPOM.

CamocTrosiTesibHAsE padoTa 00y4arOIMXCst
[ToaroroBka K 1a00paTOPHBIM 3aHATHUSM.
Pabota co cripaBounnkom «Onpenenenue napametpoB bT mo ux mapkupoBke»

Tema 1.4. IloaeBbIe
TPAH3UCTOPHI

Conep:xanue yueOHOro MaTepuaJia

VYerpoiicteo w mpuHnun  gedictBus  [IT. VYcmoBHoe o0o3nauenne B cxemax. (Crarnueckue
[IepEAATOYHBIE U BBIXOJHBIE XapaKTEPUCTUKU. Y CTpOUCTBO U npuHuun nercrsus 1T ¢ ynpasiasrommm
p-n nepexonoM. Cxemsl 3amenieHus [IT. Cxemol Bkmrouenus [1T. Xapakrepuctruku. MapkupoBKa.

IIpakTH4Yeckoe 3aHATHE

[Tpaktrueckoe 3austue Ne5 HcciaenoBanue paboOThI OJIEBOTO TPAH3UCTOPA, BKIIFOYEHHOTO IO CXEME C
OOIINM HCTOKOM.

[Tpaktrueckoe 3austue Ne6 McciaenoBanue pabOThI MOJIEBOTO TPAH3UCTOPA, BKIFOUEHHOTO TI0 CXEME C
OOIINM CTOKOM.

CamocTrosiTesibHAsI padoTa 00y4arOIMXCst
— IloaroroBka K J1abopaToOpHBIM paboTam
— TloaroroBka AOKJIAA0B MO TEMaM:
— Ilpou3BoacTBO OGUIOJSPHBIX TPAH3UCTOPOB
— IIpou3BOACTBO MOJIEBBIX TPAH3UCTOPOB

Tema 1.5. Tupucropsi

Conep:kaHue y4e0OHOIro MaTepuaia

Tupucropsl, Ha3HaueHHe W BUAbL. CTpyKTypa AMHUCTOpPA M NPUHIUI paboThl. Cxema 3aMeleHUs.
BonbT-amnepnas xapakrepuctuka. CxeMbl BKIIIOUEHUS. Y CIIOBHbIE 0003HAUEHUS B CXEMaX Pa3InYHbIX
BUJOB TUPUCTOPOB.

CamocTosiTesibHAsi pad0oTa 00y4arOIIMXCs




— Hammcanne noknagoB Ha TEMY:
—  OtaumuuTenbHasi 0COOCHHOCTh CXEM BKJIFOUCHHS JUHUCTOPOB U TPHHUCTOPOB

Tema 1.6. Coaeprxanue yueOHOro MaTepuasa 2
Tepmope3ucrTopsl, YCeTpoicTBO M PHUHIMI PabOThI TEPMOPE3UCTOPOB, 00JIACTh MPUMEHEHHUs. Y CIIOBHOE Tpaduieckoe
BapHCTOPbI o0o3HaueHHe. XapaKTepUCTUKU M TMapaMmeTpbl TepMope3ucTopoB.HaszHaueHHe M OpPUHIUI PaOOTHI
BapUCTOPOB. XapaKTEepUCTUKU U 001acTh MPUMEHEHU. MapKHpoOBKa TEPMOPE3UCTOPOB U BAPUCTOPOB.
CamocrosiTeibHas padoTa 00y4arOIMXCH 2
— TIpopaOoTka KOHCIIEKTOB 3aHATHH, Y4EOHBIX U JONOIHUTENbHBIX H3AaHUN
Tema 1.7. Conep:kaHue y4e0OHOIro MaTepuaJa 6
Onro3jekTpoHHble | ONTORIEKTPOHHBIE TPUOOPHI, KIaccupuKaiys, ooaactb npumenenusi. @otope3uctopsl. POTOANOIBL.
npuodopbI bunonspueie doroTpansucTopel. HenuHelHbIE MOTYNPOBOAHUKOBEIE MPUOOPHI CBETOM3TYYAOIIHE
nuoabl. HasHaueHne onTpoHOB. MapKUpOBKa pPas3MYHBIX BHJOB ONTOAIEKTPOHHBIX MPHOOPOB.
YCTpolCTBO M NPUHIMUIT JEUCTBUS MHKEKIIMOHHOTO Ja3epa. KOHCTpyKIMsi CBETOBOJIOB.
JlabopaTopHble 3aHATHS 4
Jlaboparopnoe 3anstue NelUcciaenoBanue paboThl (POTOAIEKTpHIECKOTO MpUbdopa
JlaGopatopnoe 3ansatue Ne2 Ananu3 paboThl (OTOIIEKTPUIECKUX U CBETOU3ITYYAIOIINX
MIOJIYIIPOBOIHUKOBBIX MPHOOPOB
CamocrosiTeibHas padoTa 00y4arOIMXCA 4
— TloaroroBka k 1a0OpaTOPHBIM 3aHATHUSM;
— IloaroroBka AOKJIAA0B IO TEMaM:
— IlepcniexkTuBBI pa3BUTHS CBETOAMOOB
— IlpumMeHeHue ONTORJIEKTPOHUKH B TEXHUKE CBSI3U
Tema 1.8. duementsl | Coaep:xanue y4eOHOro MmarepuaJia 2
HHTErpajbHBIX VYerpoiictBa otoOpaxkenus uHpopmaruu. OCHOBBI MHUKPOIJIEKTpOHHKU. OOmme cBeneHus 00
mukpocxem (MMC) | uHTErpalbHBIX MHUKpOCXeMaX. AHAJIOrOBble U IUPPOBBIE MHKpOcXeMbl. KOHCTpYKTHBHO-
TEXHOJIOTMYECKUE TUIIBI, aKTUBHEIE M naccuBHBIE 3y1eMeHThl UMC. CructemMa 0003HAYEHHUIA.
CamocrosiTe1bHas padoTa 00y4arOIMXCA 2
— TloaroroBka OKIa0B U COOOIIEHUI 110 TEMe:
— CoBpemennbie TexHoJoruu u3roropienus UMC
Pazpnen 2 18
BoinpsiMurenu u
CIUIA’KMBAKOIIMe
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GuabTpsI

Tema 2.1 Conep:kaHue y4eOHOIr0 MaTepuaa 6
Cxembl OCHOBHBIE 2JIEMEHTHI ¥ TTApaMETPhI TEKTPOHHBIX BhIpsMutTenei. OqHoda3Hbie BRIPSIMUATETH.
BBINPSIMJICHUS 1 Tpexdaznble cxembl BoinpsiMiieHUs. CriaxuBaroniie GuibTpol.
CIUIa’KMBaKOIMe JlabopaTopHble 3aHATHS 6
buabTphBI Jlaboparopnoe 3anstTue Ne3 VccriemoBanue mapaMeTpoB CUTHAJIOB B AJIEKTPUUYCCKUX TIETISAX
ocriorpagom
Jlabopartoproe 3ansTue Ne4 MccnenoBanue oHO(Ga3HBIX BRIIPSIMUTEICH U CTITAKUBAIOIUX (QUIBTPOB
(4 yaca)
IIpakTHyeckoe 3aHATHE
[Tpaktryeckoe 3anstue Ne7 BeiOop 1100B 1O 33JaHHBIM MTapaMeTpam 2
CamocrosiTeibHas padoTa 00y4arOIMXCA 4
— TloaroroBka k 1a00paTOPHBIM U MPAKTUIECKUM 3aHATHSIM;
Pasnea 3. 72
DJIeKTPOHHbIE
YCHJIUTEIHN
Tema 3.1. Conep:kaHue y4eOHOIro MaTepuaJa 2
O0mue cBegenusi 00 | O6mue ceneHust o6 ycmnurenax. Knaccudukanms. Buasl MexxkackaIHbIX CBsi3ed. Y CHIMTENbHBIN
3JIEKTPOHHBIX Kackaj. PaboTa yCHIMTENIBHOTO 3JIEMEHTA C HAarpy3Koi. Y paBHEHHE Harpy304Hoi psamoii. [lapamerpsr
YCHJIUTEJISIX HArpy304HOTO pekuMa. PexxuMbl pabOThl yCUIUTEIBHBIX YJIEMEHTOB.
CamocTrosiTesibHAsi padoTa 00yYarOIMXcst 2
— IlocTpoeHue Harpy304HOM NPsIMOM U oNpeiesieHne Ha Hel pabodei TOUKH
Tema 3.2. Coaeprxanue yueOHOro MaTepuasa 4
OopatHble cBsi3u B | Onpenenenne oOpaTHOWM cBsi3u. Buabl o0paTHbIX cBsizel. CTPYKTYpHBIE CXEMBI YCHUIIUTENCH C
YCWJIUTEJISIX oOpaTHbIMU CBsi3AMU. [lonoxuTenbHas U OTpUIlaTeNbHas oOpaTHas CBs3b. BiumsHue 0OpaTHOM CBS3U
Ha OCHOBHBIE [TOKA3aTeJb YCUIUTEIIS.
IpakTHYecKoe 3aHATHE 2

[IpakTrueckoe 3anstue No8 Pacuer nmokasareneil CTpyKTYPHBIX CXEM YCUIIUTENIEH C pa3TuyHbIMU
Bugamu OC
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CamocrosiTeibHas padoTa 00y4arOIMXCA
— IloaroroBka kK MpakTUYECKOMY 3aHATHIO;
— TloaroroBka HOKIag0B TEMaM:
— CocraBiieHe MHOTOKACKaIHBIX CTPYKTYPHBIX CXEM C pa3IMYHBbIMHU BHJIaMH OOpaTHBIX CBsI3e

Tema 3.3. Coaeprxanue yueOHOro MaTepuasa
Kackanwbl Haznauenne KIIY. TpeboBanms, mpeabsiBiasiembie k KITY. KITY Ha OumonspHOM TpaH3UCTOpE C
npeaBaputeabHoro | odmuM smuttepoM (03).CnocoObl momaun HampspkeHus nutaHus. CrnocoObl MOJayd CMEIIEHUS.
yeusienus (KITY) TepmocTrabunuzamuss ¥ TEPMOKOMIIEHCAIlMs pabouedd TOYkW. BimsHme meneit oOpaTHOM CBs3H.
YceunurensHbid kackan Ha BT ¢ oOmieit 6a3oii: cxema, OCHOBHBIC IOKa3aTelld, MPHUMEHEHUE,
JIOCTOMHCTBA W HEJOCTAaTKH. Y CHIUTENbHBINA Kackaa Ha BT ¢ obuum xommtekropom. KITY Ha moneBbix
TPaH3UCTOPaxX.
JlabGopaTopHoe 3aHsiTHE
JlaGopatopnoe 3anatue NeSHccnemnoBanue paboThl Kacka/ia MPEeIBAPUTEIHHOTO YCHIICHUS
CamocTrosiTesibHAsI padoTa 00yYarOIMXCst
— TloaroroBka k 1a00paTOpHOMY 3aHSTHIO
— Pacuer 0CHOBHBIX XapaKTEPUCTUK MHOTOKACKAHOTO YCHUIIUTENS
Tema 3.4. Coaeprxanue yueOHOro MaTepuasa
BeixoaHbie Hasnauenne BBIXOAHBIX KackaloB. TpeOoBaHUS, NpenbsSBIsEMble K BBIXOJHBIM KacKaJaMm.
YCHJIUTEIbHbIE ONHOTaKTHBIE BBIXOJHBIE KAaCKaJbl: CXEMBbl, OCOOCHHOCTH pabOTHl, OCHOBHBIC TEXHHUYECKHE
KacKa/bl MOKa3aTeia, Ha3Hau€HUE HJIEMEHTOB. JIBYXTakTHBIE BBIXOJHBIE KacKaJbl: CXEMbl, OCOOCHHOCTH
paloThl, OCHOBHBIC TEXHMUYECKHE MTOKA3aTeNl, Ha3HAUYeHUEe 31eMeHTOB. Da3oMHBEpCHBIN KacKaI.
JlabopaTopHoe 3aHsiTHE
JlaGopatopnoe 3anstue Ne6lccrnenoBanue padOTHI OHOTAKTHOTO BBIXOJIHOTO KacKaja
Jlabopartoproe 3anstue Ne7HcciaenoBanue paboOThl IBYXTAKTHOTO BBIXOJTHOTO KacKaja.
CamocTrosiTesibHAsE padoTa 00yYarOIMXcst
— TloaroroBka k 1a00paTOPHBIM 3aHATHIM;
— TIlocTtpoeHne BpeMEHHBIX JuarpaMM paboOThl JBYXTaKTHOTO BBIXOJAHOIO Kackaja U
(ha30MHBEPCHOTO KacKaia
Tema 3.5 Conep:kaHue y4eOHOIro MaTepuaJia
Yceninrenu Onpenenenue u HazHadeHue YIIT. OcHOBHBIE MTOJIOKEHHS 00 YCUIIUTENSIX OCTOSHHOTO ToKa. Cxema

MOCTOAHHOI'0 TOKA

VIIT npsimoro ycuinenust. Apeiid vyns YIIT u ciocoOb! ero camxenus. JuddepeHnmanbHbie Kackaabl
VYIIT, npunnun padotel. banancusle cxemsl YIIT, npuHuumn paboThL.
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CamocrosiTeibHas padoTa 00y4arOIMXCA
— TlpopaboTKa KOHCIIEKTOB 3aHITHI, YU€OHBIX U JOMOJIHUTEIbHBIX U3IaHUN

Tema 3.6. Conep:kaHue y4eOHOIro MaTepuaJia 4
OnepanuoHHbIe Haznauenue onepaunonnsix yeunureneit (OY). YI'O B cxemax. CtpykrypHas cxema OY. Haznauenue
yeusmresau (OY) KackaaoB cTpykTypHou cxeMbl OVY. Ilapamerpsl u xapakrepuctuku OY. MapkupoBka OY. Metoaunka

MOCTPOCHUS cXeM (PYHKIMOHANBHBIX y3710B OY. MHBepTHpYIOIHE W HEMHBEPTUPYIOLINE BKIIOUCHUS
OV.
JlabopaTopHoe 3aHsiTHE 2
Jlaboparoproe 3anstue Ne§ lccnenoBanue cxeM yCTPOWCTB Ha ONEPAITMOHHOM YCHUITUTEIE
CamocTrosiTesibHAsI padoTa 00yYarOIIMXCs 4
— IIpopabGoTka KOHCIIEKTOB 3aHATHIA, YICOHBIX M IOMOJHUTEIBHBIX U3AaHUI
Tema 3.7. Coaeprxanue yueOHOro MaTepuasa 8
I'enepaTopsl Konebartenpubiii koHTYp. CB0OOOMHBIE KOJeOaHUS B KOJEOATEIHbHOM KOHType. BBIHYXIEHHBIC
TapMOHUYECKHX KojeOaHus B TMOCIEAOBATEIHLHOM M TMapauIeTbHOM KOJIe0AaTeNbHOM KOHTYpe. BUIbI mapasienbHbIX
KoJIe0aHu i KOHTYpPOB. BeIHYXIeHHBIE KOJIeOaHUs B CBSI3aHHBIX KOHTYpaXx.
[TpuHIMTI TOCTPOEHUS U PabOTHI TEHEPATOpa CHHYCOUIAIBHBIX (TApMOHUYECKHX ) KOJIEOaHHH.
OcHOBHbIE OHATHA U TPEOOBAHUS K IIOCTPOSHUIO T€HEPATOPOB TAPMOHUUYECKUX KOJIEOaHMI.
Asrorenepatop tuna LC. TpexToueunsie cxembl aBToreHeparopoB tumna LC. Ctabunu3anus 4acToThI
rerepaTopos Tumna LC. KBapiieBbie reHepaTOphl U CXEMBI C IPUMEHEHHEM KBapLIEBbIX CTAOMIIN3aTOPOB
Buner mzbuparensubix RC-nenieii. RC-reneparopsr. RC-reneparopsl ¢ pazocasuraroreii ['-o6paznoit
RC-nienbro: mpuHIMNI paboTHI, HA3HAYCHHUE PJIEMEHTOB, OOeCIIeUeHUE YCIOBU caMoB030y xneHus. RC-
redepaTop ¢ MoctoM Buna. RC-reneparop Ha OCHOBE ONEPALIMOHHOTO YCHIIUTENS
I[IpakTnyeckue 3aHATHS 4
[Ipaktuueckoe 3anstue Ne9 UccnenoBanue cxem aBrorenepatopoB tumna LC
ITpaktrueckoe 3anstue Nel(0 MccnegoBanue cxem aproreHepaTopoB Tumna RC
CamocTrosiTesibHAsE padoTa 00yYarOIMXCst 4
- IloaroroBka K NPaKTUYECKUM 3aHSATUSM
Pa3pea 4. 60
CxeMOTeXHUKA
UMIYJIbCHBIX H
uu@poBbBIX
YCTPOMCTB
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Tema 4.1.
Ooman
XapaKTepPUCTUKA U
napaMeTpsbl
UMIYJIbCHBIX
CHTHAJIOB

Conep:xanue yueOHOro MaTepuaJia

OCHOBHBIC TTOHATHS ¥ OTPEICICHUS UMITYJIbCHBIX CUTHAIOB. [lapaMeTphl AIIEKTPHUYECKUX HMITYJIHCOB.
Ilepuoanueckast MOCIIENOBATEILHOCTh HMMITYJIBCOB U €€ mapameTpbl OnpeneneHue HMITYJIbCHBIX
ycrporicT. [IpenmMyiiecTBa UMIYJIBCHOTO PEKHUMA TIepel HHBEPCHBIM.

JlabopaTopHoe 3aHsiTHE
Jlaboparopnoe 3ansTue Ne 9 MccrnenoBanue mapaMeTpoB UMITYJIBCHOTO CHTHAJIA C TIOMOIITBIO
ocriorpaga

CamocTrosiTesibHAsI padoTa 00yYarOIMXCst
— IIpopabGoTKka KOHCIIEKTOB 3aHATHI, YICOHBIX M TOMOJHUTEIBLHBIX U3TaHUH.
— TOJrOTOBKa K J1a00paTOpPHOMY 3aHSATHIO

Tema 4.2 OcHOBBI

Conep:kaHue y4e0OHOIro MaTepuaJa

NOCTPOCHUS Oo6mue cBeneHus 0 GopMUpYIOIUX HensX. JIMHeHbIe 1 HeTMHEeHHbIE (POPMUPYIOITUE IICTIH.
dopMmupyommx [TocTpoenue u MpUHIKI PabOTHI TMHEHHBIX (OPMUPYIOMUX Heneil: auddepeHupyomas u
neneu unterpupyromas nenu RC-tuna. OrpaHnuurenu.
CamocTrosiTesibHAsi padoTa 00yYarOIMXCst
[TpopaboTKa KOHCIEKTOB 3aHATHI, YI€OHBIX U IOTOTHUTEIbHBIX U3JaHH.
Tema 4.3 Conep:kaHue y4eOHOIro MaTepuaJa

DJIEKTPOHHBIE KJIIOYH

OcobeHHocTH paboOThl TPAH3UCTOpPAa B KIIIOUEBOM pekume. OnekTponHble kmoun Ha BT 1 IIT.
[TepexoHbIe MPOIECCHl B 3JEKTPOHHOM Kitoue Ha bT. BpemenHble ruarpaMmMbl paboTHhI.

CamocrosiTeibHas padoTa 00y4arOIMXCA
— IlpumepHas TemMaTrKa BHEAYJUTOPHOM pabOThI:
— OcoOeHHocTH pabOTHI TPAH3HCTOpAa B PEKUME HACBIIICHUS «KIIOY 3aMKHYT», B PEXHUME
OTCEYKHU «KJII0Y PA30OMKHYT»

Tema4.4
HNMnyibcHbIE reHepa-
TOPbI

Conep:kaHue y4eOHOIro MaTepuaJa

OOme cBeneHust 00 HMIYJIbCHBIX TIeHepaTopax W uX Kiaccudpukamus. OOmme cBeaeHus o
reHeparopax  MpsIMOYTOJNBHBIX  HMITyJbCOB.  IIpmHIMO — mocTpoeHMss ©  paboTa  CXEMBI
CaMOBO30Y KJAIOIIErocsi MyJIbTUBUOpPATOPA C KOJUIEKTOPHO-0a30BBIMH CBS3SIMU M MYJIbTHBHOpaTopa B
KIyIOIeM pekuMe. biokuHr-renepartop: oOmiue CBeIeHWs, NPUHIMI MTOCTPOCHUS W paboTa CXEMBI
aBTOKOJIeOaTEeTHbHOTO (CaMOBO30YKIAIOIIETOCs ) M KAYIIEro OJOKMHT-TeHepaTopa.

JlabGopaTopHoe 3aHsiTHE
JlaGopatopnoe 3ansitue NelO HccnemoBanue paboThl MyJIbTUBHOpATOpa M OAHOBHOpaTOpa
Jlaboparoproe 3anstue Nell VccrnenoBanue paboThl OJIOKMHT-TE€HEpAaTOpa
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CamocrosiTeibHas padoTa 00y4arOIMXCA 4
— TloaroroBka K 1a00paTOPHBIM 3aHITHSM;

Tema 4.5. Conep:kaHue y4e0OHOIro MaTepuaJia 2
Tpurrepst OO6uwme ceenenust o tpurrepax. Crnoco6s! 3amycka Tpurrepos. Tpurrep Llmutra. [IpunHiun paGoTsl.
AMIUIMTYAHAs XapakTepucTuka tpurrepa llImutra.
CamocrosiTeibHas padoTa 00y4arOIMXCA 4
— IIpopaboTka JeKiuii
Tema 4.6 Coaeprxanue yueOHOro MaTepuasa 8
CxeMOTEeXHHKA Jlornueckue nsnemeHThl. OCHOBHBIC Jormueckue (yHKiuu. Tabnuibel HCTHHHOCTH. Jlormueckue
HHTErpajbHbIX BbIpakeHUs. [IpMMEHEHME JIOrMYECKHX >3JEMEHTOB K OCHOBHBIM CXeMaM. MeToauka IMOCTpOEHUS
JIOTHYEeCKUX JIOTUYECKUX CXEM MO 3aJaHHBIM BbIpakeHUSM. OCHOBHBIE JIOTUYECKUE AJIEMEHTHl B MHTErPAIbHOM
3JIeMEHTOB ucnoyHeHuu. Tpurrepbl Ha JOrM4eCKUX ieMeHTaX. CUeTUnKH.
JlaGopaTopHble 3aHATHSA 6

Jlaboparopnoe 3ausitue Nel2 HccnenoBanue TOrHYECKHX JIEMEHTOB
Jlaboparopnoe 3anstue Nel3 HccnemoBanue TpUTTEPOB HA JIOTUUECKHUX dJIEMEHTaX
JlaGopatopnoe 3anatue Nel4 MccnenoBanue MyJIbTHBHOpATOpa HA JIOTHUYECKUX HIEMEHTAX

CamocTrosiTesibHAsI padoTa 00yYarOIMXCst 4
— TloaroroBka k 1a00paTOPHBIM 3aHATHIM
— TlocTpoeHue cxeM o 3a/laHHbIM JIOTHYECKUM BBIPKEHUAM

BCEI'O: 214

J1Jist XapaKTepUCTUKU YPOBHSI OCBOEHHUS Y4eOHOT0 MaTepuaia UCIOIb3YIOTCS ClIeyIoIIe 0003HaAYEHUS:

1. — 03HAaKOMUTENBHBIN (y3HABaHUE paHEe NU3YUEHHBIX 00bEKTOB, CBOMCTR);

2. — penpOAYKTUBHBIN (BBITOJIHEHHUE JIEATEILHOCTH MO 00pa3ily, MHCTPYKIIUU WIH MO PyKOBOACTBOM);

3. — IPOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSTEILHOE BBIMOJIHEHUE ICSITEIbHOCTH, pellieHrne MPOOJIEMHBIX 3a/1ay4).
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3. YCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI YYEBHOM
TUCTUTLIAHBI

3.1. MaTepuaJIbHO-TEXHHYECKOE o0ecrneuyeHne

Peanuzamus paboueit mporpammbl yueOHON AUCUUILTHHBI TPEOYeT HATHUUS
71a00paTOPUU ANEKTPOHHON TEXHUKHU.

O06opynoBanue J1abopaTOpuu U pabOYMX MECT JJabOpaTOPHH:

crenuain3vpoBaHHas ydyeOHass mebOenb: pabodee MECTO MpernojaBaTes,
000pYyJIOBAaHHOE KOMIIBIOTEPOM, YUYEHHUYECKHE CTOJIbI, CTYJIbs, IIKa(bl, KilaccHas
JIOCKa — MEJIOBas;

TEXHUYECKUE CPEICTBA O0YUEHHUS: KOMIIBIOTED;

y4eOHO-HarJIAAHbIe TMOCOOMS: CTeHnbl: VIHTerpaqpHble MHKpPOCXEMBI,
Ycewnurenu, MynbTUBHUOpPATOPHI, MHUKpPO3JIEKTPOHHUKA; Mopens
«BbInpssMuTenbHbIN Auoa», Moaens « Tpan3ucrtop;

nabopaTopHoe 0o0opymoBanue: JabopaTopHblil cteH «[IpomanekTpoHuKay .,
ocuuiuiorpad, MyJIbTUMETPHI.

IIpy  npoBeneHMM  NPAKTUYECKUX  3aHATUM  C  HMCIIOJIB30BAaHUEM
KOMIBIOTEPHON TEXHUKH 3aHITHSI IPOBOJSATCS B KaOMHETEe NH(OPMATUKH.

3.2. UudopMmaumnonHoe odecnevyeHue 00yueHust
[lepeyenb pekoMeHIyeMON Yy4eOHOW JUTEpaTyphl, HUHOOPMAIIMOHHBIX
pecypcoB cetu HTepHET.

OcHoBHas yuyeOHas TuTeparypa:

1. AkumoBa, I'.H. DnextponHas texnuka: yueOHUK — Mocksa: YMII XKJIT,
2017. — 331 c. Pexxum noctyna: https://umczdt.ru/books/44/18678/ — Ob «YMI]
KIT»

JlomonHUTENBHAS YueOHas IUuTepaTypa:

1. Munenuna, C.A. DIeKTpOHMKAa M CXEMOTEXHHKA : Y4YE€OHMK U
npaktukym a7 CI1IO / C. A. Munenuna ; nog penakuueit H. K. Munenuna. — 2-e
u3M., nepepad. u non. — Mocksa : U3parensctBo FOpaiit, 2020. — 270 ¢. 9bC
FOpaiit [caiiT]. — URL: http://urait.ru/bcode/453210

2. Muno3opoB, O.B. OcHoBbl anexkTpoHukd : ydeOHuk qas  CIIO /
O. B. MuinioB3opos, U.T'. [lankoB. — 6-¢ wu3m., mepepadb. u gom. — Mockaa :
N3pnatensctBo  FOpaiit, 2020.— 344c. ObC [IOpaitr [caiit]. —
URL.: http://urait.ru/bcode/450911

3. Ky30BkuH, B. A. DnektpoTexHuka U 3JeKTpoHuKa : yuyeoHuk s CI1O /
B. A. Ky3oBkun, B. B. ®unaroB. — Mocksa : M3narensctBo HOpaiit, 2020. —
431 c. ObC KOpaiirt [caiit]. — URL: http://urait.ru/bcode/451224

3.3. Bbinoanenue TtpedoBaHuii ®I'OC B 4YacTm HMCNOJb30BAHUS
AKTHBHBIX U HHTEPAKTUBHBIX (hopM 00yUeHUs
B menmsx peamuzanuu KOMIIETEHTHOCTHOTO MOAXoja pabodas mporpamma

16



IpeIyCMaTpUBAET HCIONb30BAaHHE B 00pPA30BaTENbHOM MPOIECCE AKTUBHBIX U
MHTEPAKTUBHBIX (POPM MPOBEACHMS 3aHATHI B 1eNAX (GOPMUPOBAHUSA U PA3BUTHUS
o0uwmx u npo¢ecCUOHATBHBIX KOMITETEHIUH:

Tema2.1. Cxembl BBIIPSMIICHHS M CrIaxuBaiouie (uibTpbl B ¢dopme
UTPOBBIX YIPAKHEHNUN U PELICHUs CUTYAllMOHHBIX 3a1a4

Tema 4.6 CxemMOTeXHMKA UHTETPAJIbHBIX JIOTUYECKUX DJIEMEHTOB B (popMe
00CYXJI€HUS U pELICHUs TPAKTUYECKHUX 3a/1au.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOI
TUCTMTLIAHBI

OneHka KavyecTBa OCBOSHHS YYE€OHOW NUCIMIUIMHBI BKIIOYAET TEKYIIHMA
KOHTPOJIb YCIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIHIO.

Tekyluii KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISIETCS MpPENoAaBaTelieM B
MpoIlecce TMPOBEACHUSI TNPAKTUYECKUX 3aHSITUH, TECTUPOBAHMS, a TaKkKe
BBITIOJTHEHUS OOYYaIOIIMMUCA HWHIWBUAYAJIbHBIX 3aJaHUid B COOTBETCTBHM C
(GOHIOM OIICHOYHBIX CPEACTB M0 YUeOHO! JUCIUTUIUHE.

PesysbTaThl 00y4eHust ®opMBI B METObI KOHTPOJISI
(ocBOCHHBIE YMEHHN S, YCBOCHHbIC 3HAHMA) H OLICHKH Pe3yJIbTaTOB 00y4eHHs
Ymenus:
Onpenensars U aHaJTU3UPOBATh OCHOBHbBIE YcTHbI ompoc, BBIIOJITHEHUE  TECTOB,
MapaMeTpbl AIEKTPOHHBIX CXEM U 110 HUM BBIIIOJTHCHUC W 3allUTa MPAKTHYCCKUX H
OTIpE/IETATh PABOTOCTIOCOGHOCTH yeTpoiicTs | TR00PATOPHBIX 3aHATAH,  HAlMCAHWC

- e(eparos, JK3aMeH
9JIEKTPOHHOH TEXHUKH pegep ’

[Tpon3BoUTH MOAOOP IEMEHTOB
AJIEKTPOHHOM amnmnapaTypsl 10 3aJaHHBIM
napaMerpam

YUTaTh MAPKUPOBKY JE€TAIIEX U KOMIIOHEHTOB
AJIEKTPOHHOM almapaTypsl

3unanus:

CymHocTy GU3NYECKUX MPOIIECCOB, YcTHBIN orpoc, BBITTOJIHEHHE TECTOB,
MPOTEKAIOIINX B SJICKTPOHHBIX MpUOOpax u BBIIIOJITHCHME M 3allluTa IPAKTUICCKUX M
1ab60paTOPHBIX 3aHSATHH, HaIlMCaHue

yCTpOMCTBaxX
pedepatoB, 3K3amMeH

IPUHIUI PaOOThI TUTIOBBIX 3JIEKTPOHHBIX
YCTPOWCTB;

[IpMHIKIIOB BKIIOYEHUS YIIEKTPOHHBIX
nprOOPOB U MOCTPOCHUS SIEKTPOHHBIX CXEM

OCHOBBI MUKPO3JIEKTPOHUKH, HHTETPATIbHBIX
MHUKPOCXEM U JIOTUYECKUX YCTPOUCTB
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