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PACCMOTPEHO:

Ha 3acenanuu LK npodeccronansHoro yaebHoro
mukiia cnenuanbHocTeii: 11.02.06 Texuanueckas
JKCILTyaTaIus TPaHCIOPTHOTO
PaanodIIEKTPOHHOTO 000pyn0BaHus (TI0 BUIAM
Tpancnoprta) u 27.02.03 ABromaruka u
TeJeMeXaHUKa Ha TpaHCHOPTe (KeJIe3HOAOPOKHOM
TPaHCIOPTE)

[Ipencenarens I''M.IIlyBaeBa
nporokos1 Ne_ oT «  » utoHsa 2024 r.

PaGouass  mporpamma yueOHoM gucuumuinabl OI1.04 DnexTpoHHas TEXHHUKA
pa3paboTaHa Ha ocHOBe DenepaabHOr0 roCyIapCTBEHHOIO 00pa30BaTEeIbHOIO CTaHIApTa
(manee ®I'OC) cpegnero mpodeccuoHanbHoro oobpazoBanus (namee CIIO) mno
cnennanibHocT  27.02.03  ABTOMarWka W TEIEMEXaHWMKa Ha  TPAHCIOPTE
(>KeNe3HOJOPOKHOM ~ TpaHCHOpPTE),  YTBEPXKACHHOrO  MpuKazoM  MuHHCTEpCTBA
oOpazoBanust u Hayku PD Ne 139 ot 28.02.2018.

Pa3pa0doT4uk nNporpaMmaoi:
Kosnos C.A., mpenogasarens OprnoBckoro dunuana [TI'VIIC

PeneH3eHTnI:

bopzenkos C.U., mpenogaBarens Opnockoro ¢unuana [TT'YTIC

HanonoB W.W., rmaBHpli uHXkeHep OpioBcko-Kypckol OUCTaHIIMM CUTHAIU3ALNH,
[EHTPATM3AINH U OJIOKUPOBKU MoCKOBCKOM nupekinu nHGpacTpykTypsl OAO «PXK]]»
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI YYEBHOM
TV CHUILIAHBI

1.1. O6sn1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mnporpamMmma ydeOHOW AUCIHUIUIMHBI SIBIISETCS YacThl0 IPOTrpaMMBbI
MOATOTOBKM CIIEIUAIUCTOB cpenHero 3BeHa B cootrBerctBUM ¢ DPI'OC CIIO mno
ciequanbHocT  27.02.03  Aeémomamuxa u  menemexamuxa —Ha — mpancnopme
(orcene3no0oposcHom mparncnopme) (06a3oBasi MOATOTOBKA).

1.2. Mecto y4yeOHOW IMCUUILVIMHBI B CTPYKTYpe IPOrpaMMbl NOATOTOBKH
CIELMAJTMCTOB CPeHEro 3BeHa:

VYyeOHast TUCHUIUIMHA JDIeKmpoHHAs MeXHUKA SIBISAETCS 00s3aTENbHON 4acTbhio
obwenpogheccuonanbHo20 NUKIA MPOTrPAMMBI MTOATOTOBKH CHELMATIUCTOB CPETHETO 3BEHA
B coorBerctBun ¢ PI'OC CIIO mno cneumansHoct 27.02.03 Aemomamuxka u
menemMexanuxka Ha mparcnopme (J#ceie3Ho00POICHOM MPAHCHOPME).

1.3 Heab u ni1aHupyemMblie pe3yabTAThbl 0CBOCHHUS TUCHMILINHBI
VYyeOHast AuCUMIUIMHA OleKmpouHas mexHuka o0ecreunBaeT (opMUpOBaHUE
o0UMX U MpoeccHnOHANbHBIX KOMIIETEHIIMM MO BCEM OCHOBHBIM BHJAM JESTEIbHOCTU
dI'OC CIIO no cmneumanpHoctu 27.02.03 Aemomamuxa u menemexanuxka Ha
mpancnopme (dcene3no0opodrcHom mparcnopme). Ocoboe 3HaUYE€HUE AUCUUIUIMHA UMEET
npu popMHPOBaAHUM U PA3BUTHUU:

OK 01. BeiOupath cnocoObl pemeHus 3aaad MpoPecCHOHATbHON AeSTENbHOCTU
MIPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. HMcnonb30BaTh COBPEMEHHBIE CPENICTBA MOUCKA, aHAIU3a U MHTEPIPETALNUN
uHpopmManuu ¥ HUHPOPMALMOHHBIE  TEXHOJOTMU  JUIsl  BBIOJHEHHS  3a]ad
poheCCUOHAIBHOU JIeSITEIHbHOCTH,

OK 04. D¢ dhexTuBHO B3aUMOJIEUCTBOBATH U pabOTaTh B KOJIJIEKTUBE U KOMAH/IE;

OK 09. ITonb3oBaThcs mpohecCUOHATHHOM JOKYMEHTAIMEH Ha TOCYJAapCTBEHHOM U
WHOCTPAHHBIX SI3bIKaX

[IK 1.1. Aranu3upoBath paboOTy CTAaHIIMOHHBIX, IIEPETOHHBIX, MUKPOIPOIIECCOPHBIX U
JUArHOCTUYECKUX CUCTEM aBTOMATUKH I10 IPUHIMIHAIBHBIM CXEMaM;

IIK 2.7. CocTaBiATh U aHAJIU3UPOBATH MOHTAXKHBIE CXEMBbI YCTPOMCTB CUTHATU3ALINH,
LHEHTpAIU3aUU U OJIOKHUPOBKH, MKEJIE3HOJOPOKHON aBTOMATUKU M TEIEMEXAHUKHU T10
MPUHIUITHATBHBIM CXEMaM.

[IK 3.2. 3MepATh U aHAJIM3UPOBATH MapaMeTpbl MPUOOPOB U YCTPOUCTB CUTHATIU3ALINH,
LEHTpaIU3auu U OJIOKUPOBKHU.



B pamkax mporpaMMmbl y4eOHOM AUCHMILIUHBI OOYYarOIMIMMHCS OCBaWBAIOTCS

YMCHUA U 3HAHUA:

HE’OSK YMeHnus 3HaHusA
IIK 1.1, TIK 2.7, | — ompeaenarp ©W  aHAIM3UPOBATh | — CYINIHOCTh (DU3MYECKHX MPOIECCOB,
IIK 3.2, OCHOBHBIC TapaMeTpPbl 3JEKTPOHHBIX | IPOTEKAIOUINX B AJIEKTPOHHBIX MPUOOpax u
OK 01, OK 02, |cxeMm u 10 HUM YyCTaHaBJIWBATH | yCTPOMCTBAX;
OK 04, OK 09. paboTOCTIOCOOHOCTD YCTPOMCTB | — MNPHHLUMUIBI BKIIOUEHHUS 3JIEKTPOHHBIX

3JIEKTPOHHOM TEXHUKH;
— IPOU3BOAUTH MOJOOp 3JIEMEHTOB
3JIEKTPOHHOU anmnaparypsl o
3a/laHHbIM [TapaMeTpam

npubOpPOB U TOCTPOCHHUS DIEKTPOHHBIX
CXeM;

— TUNOBBIE Y37l M  YCTpOWCTBa
3JIEKTPOHHON TEXHUKH

1.4. KoauyecTBO 4YacoB HAa OCBOCHHE
JTACIHUILIUHBI:

paboyeir mnporpaMmMbl y4eOHOH

O6beM o0pazoBaTenbHOI mporpammbl oOydatomierocs 100 yacos, B ToM uuncie:

o0s13aTepHas 4acThb - /2 4Jaca;
BapHaTHBHAs 4acTh — 28 4acoB.

VYBennmueHne Koau4ecTBa 4acoB pa60qel71 IIporpaMmsbl 3a C4YCT 4aCOB BapI/IaTI/IBHOﬁ

YacTH HAMPaBIICHO Ha yenyOieHue 00beMa 3HAHUM IO pa3jiesiaM IPOrpaMMBl.
O6bem obpazoBaTenbHOM Mporpammel ooydarotierocs: — 100 yacoB, B TOM yucIe:

00BeM paboThI 00YUAIOIINUXCS BO B3aMMO/ICHCTBHH ¢ TIpenogaBaresieM — 96 4acos;

CaMOCTOSITeNIbHOM paboThl oOyyatrolierocs — 4 gaca.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTLIAHBI

2.1. O0bem yueOHOI TUCHUIINHBI U BUAbI y4e0OHOH PadoThl

Buj yueOHoii padoThl O0bem yacoB
O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI 100

B TOM YHUCIIE:

TEeOpeTUIeCcKoe 00ydeHne 68
1abopaTOPHBIE 3aHATHS 22
NPaKTUYECKHUE 3aHATHS 0

B (hopMe MPaKTHUUECKON OTOTOBKU 62
KypcoBasi paboTa (MpoeKT) (eciu MpeayCMOTPEHO) 0
CamocTosTenbHast paboTa 00yyaronierocs 4
IIpome:xkyTouHas arrecranus B popme sx3amena 6




2.2. TemaTH4yecKHUii IJIAH U COAEPKAHME Y4eOHOM M CUUILIHHBI

Koanbl koMIeTeHIUM,

H ¢popmupoBanuro,
anMMeHOBaHMe pa31e/ioB Copaepxxanue yueOHOro marepuasa u GopmMbl OpraHMu3anMH 1esiTeIbHOCTH O0bem
U TeM o0yvyarmuxcst B yacax KOTOPbIX
crocoo0cTByeT
3J1eMEHT NPOrpaMmbl
1 2 3 4
Beenenne Coaepxxanue yueOHOIro MaTepuasa 2 OK 01, OK 02,
3amaun ¥ 3HaYeHHE JUCLUILTMHBI HA COBPEMEHHOM 3Tarie pa3BUTHS OOIECTBA U B CUCTEME OK 04, OK 09.
NOJATOTOBKH CIIEHMAIMCTOB, €€ CBA3b C JpYruMu aucnuiuimHamu. Kiaccubpukamus u
Ba)XHEHIIINE HampaBlIeHUs SJEKTPOHUKU. KpaTkas ucTOopus BO3HMKHOBEHUS WM Pa3BUTHS
AJIEKTPOHUKHU. TEXHOJIOrHs 3JEKTPOHHBIX MpuOopoB. O0iacTh NPUMEHEHUS AJIEKTPOHUKH.
Posb 1 3HaUeHUE ANEKTPOHHONM TEXHUKU Ha KEJIE3HOAOPOKHOM TpaHcmopTe. [lepcrnekTHBbI
Pa3BUTHUS AIEKTPOHUKHU
Pa3znen 1. dinemenTHasi 0a3a 3J1eKTPOHHBIX YCTPOICTB 48
Tema 1.1. IlaccuBnble | Cogep:kaHue yueOHOr0 MaTepHaJia 4 K 1.1, IIK 2.7,
3JIeKTPOHHbIE Ha3nauenue, knaccuduxanusi, KOHCTPYKLUS, XapaKTEPUCTUKU U MapKUPOBKa MACCHUBHBIX IIK 3.2,
KOMIIOHEHTBI DJIIEMEHTOB JJIEKTPOHHBIX CXEM: pE3HCTOPOB, KOHJEHCATOPOB, KaTrylleK, ApOCCelel, OK 01, OK 02,
tpanchopmaTopoB. Psiel HOMuHanoB paauoaetaneit E6, E12, E24, E48 u T.1. OK 04, OK 09.
Tema 1.2. ®dusnueckue Copepxanue yuyeOHOIro Mmarepuasa 8 K 1.1, I1IK 2.7,
OCHOBBI Pa0oTHI ®u3nyeckre OCHOBBI MMOJNYNPOBOJHUKOB. CTpyKTypa 3JIEKTPOHHBIX OO0OO0JIOUEK aroma. TK 3.2,
TOTYNPOBOIHHKOBRIX CrpykTypa KpHUCTAJUIMYECKON PEUIETKH MOJIYNPOBOAHUKOB. DHEpreTudeckas auarpamma. OK 01, OK 02,
npubopos CobcTBeHHas U MPUMECHAsI POBOUMOCTD MOJIYIIPOBOAHUKOB. ['eHeparus 1 pekoMOMHaus OK 04, OK 09.
AJIEKTPOHHO-ABIPOYHBIX Map. PU3NYECKHE TIPOLECCHl B KOHTAKTHBIX COECAMHEHMAX
MOJIYTIPOBOTHUKOB.
CtpykTypa M MEXaHM3M BO3HHKHOBEHUS AJIEKTPOHHO-ABIPOYHOrO nepexonaa. CpoiicTBa P-N
nepexo/ia Mpy HaJW4YMK BHELIHEro HaNpspKeHUs cMenieHus. BonpTaMnepHast XxapakTepiuCcTHKa P-
nnepexona. KoHTakTHas pa3HOCTh MOTEHIMATIOB METALI-NOIYIPoBOHUK. [Tpo6oii aexTpoHHO-
JIBIPOYHOTO MEPEXO/IA.
Tema 1.3. Copnepxanue yueOHOIro MaTepuaJa 6 K 1.1, I1IK 2.7,
IMosynpoBoAHNKOBBIE Knaccudukanus mMONMyIpOBOAHUKOBBIX JHOJOB. Y CTPOWCTBO, MPUHIUN JCHCTBUS, TIK 3.2,
JAUOABI BOJIbTAMIIEPHBIE XapaKTEPUCTUKH JTUOJIOB DPAa3IMUHBIX BUAOB. BhINpsMuTeNbHBIE NHOBI, OK 01, OK 02,




YCTPOﬁCTBO, TUIIBI AXOJO0B IO TEXHOJIOTHMYCCKOMY ITPUHIMITY, MAPKHUPOBKA

B ToM unciie, 1a00paTOPHBIX 3aHATHH

JlaGoparopHoe 3ansitue Ne 1 IVccienoBaHue MOMYNPOBOJHUKOBBIX BBIIPSIMUTEIbHBIX
JIMOJIOB.

OK 04, OK 09.

Tema 1.4. bunoasipubie | Cogepxxanne yueOHOro Mmarepuajia K 1.1, TIK 2.7,
TPAH3UCTOPBI OOmme cBeACHUS O CTPYKTYpe OHIONAPHBIX TPAaH3UCTOPOB. YCTPOHCTBO, MPUHIIMIT [IK 3.2,
JICUCTBUS M CXEMbl BKIIOYEHHUS. THUIBI TPaH3UCTOPOB, OMNpPEACISIEMbIE TEXHOJOTHEH OK 01, OK 02,
npou3BoJcTBa. CTaTMUECKHUE XapaKTEPUCTUKU TPAaH3UCTOPOB. CXeMbl ¢ OOIIUM 3MUTTEPOM OK 04, OK 09.
(0O3) u obmeii 6a30it (OB). Cucrema h-mapameTpoB, cmocoObl UX OMPEACTICHUSL.
B ToMm 4ncJie, 1a00paTOPHBIX 3aHATHI
JlabopaTopHnoe 3ansitue Ne 2 VccneroBaHue TUIIOBBIX CXEM BKIJIFOUEHUS TPAH3UCTOPOB.
Tema 1.5. HonaeBbie | Copep:kanne y4eOHOro MaTepuaJia K 1.1, I1IK 2.7,
TPAH3UCTOPHI IToneBpie Tpan3uctopel. IloneBple TpaH3UCTOPBI € YHOPABILAIOLIMM P-N IEPEXOIOM; [IK 3.2,
YCTPOMCTBO, TPUHLMII JACHCTBUSA, CXE€Ma BKIIOUEHHMS, CTAaTUYECKHUE XaAPAKTEPUCTHUKH, OK 01, OK 02,
CUCTEMa [apaMeTPOB U CIIOcOObI UX omnpeaeneHus. IloneBbie TpaH3UCTOPbI ¢ U30JUPOBAHHBIM OK 04, OK 09.
3aTBOPOM. MOII-Tpan3ucTtoppl €O BCTpoeHHbIM KaHaiioMm; MOII-Tpansucropsl ¢
VH/1yLIUPOBAaHHBIM KaHAJIOM.
B Tom unciie, 1a00paTOPHBIX 3aHATHI
JlabopaTopnoe 3ansitue Ne 3 lccienoBaHue CBOMCTB MOJIEBOTO TPaH3UCTOpa B CXeMe
BKJIIOYEHHUS C OOLIUM HCTOKOM.
Tema 1.6. Tupucropsl Copepxanue yueOHOIro MaTepuasa K 1.1, I1IK 2.7,
Knaccudukanus THpUCTOPHBIX CTPYKTYp. JJMHUCTOP, CHAMMETPUYHBIN THOJHBIN THUPUCTOP. K 3.2,
Tpuonuslit TUpUCTOp (TpUHUCTOP). BonbTaMnepHble XapaKTepUCTHKHU, CXEMBbI BKIIOUEHUS U OK 01, OK 02,
apaMeTpshl. OK 04, OK 09.
B ToMm 4nciie, 1a00paTOPHBIX 3aHATHI
JlabopaTopHnoe 3ansitue Ne 4 VccnenoBanue CBONCTB TUPUCTOPOB.
Tema 1.7. Heauneiinbie | Conep:kanue yueOHOro MaTepuajia K 1.1, I1IK 2.7,
MOJIyIIPOBOAHUKOBbIE OcHoBHbIE ompezeneHuss W KiIacCU(pHUKAIUs  MOIYIPOBOJAHUKOBBIX PE3UCTOPOB. [IK 3.2,
pe3ncTOpbI TepMope3ucTopsl ¢ OTPULIATEIBHBIM U TOJI0KUTEIBHBIM TEMIIEPATYPHBIM KO PHUIIMEHTOM OK 01, OK 02,
conpotuBiieHus. Bapucropsl, mno3uctopsl; bomomerp.  Ilapamerpsl GoomeTpoB u OK 04, OK 09.
IIPUMEHEHUE B YCTPONUCTBAX JKEIE3HONOPOKHON aBTOMATHKH.
Tema 1.8. Conep:xanue yueOHOro MaTepuaJia K 1.1, T1IK 2.7,




Onro3/ieKTPpOHHbIE
npuoopbI

3akoHbl  Gotodpdexkra U PoTOINEKTpOHHOH dAMUcCHH. DOTO-dJIEKTPUUECKHE U
CBETOM3JIyYaole NpuOopsl: o0muMe CcBeAeHUS W Kiaccu(uKamus, MPUHUUN pPaOOTHI,
XapaKTepUCTUKHU, HapaMeTpbl U mpuMmeHeHue. OOmue cBeneHus 00 ONTOIEKTPOHHBIX
npubopax.

[IpeumymectBa ¥ HEAOCTaTKM  NpUOOpPOB  omTodnekTpoHuku.  Kiaccudukanus
OTITO3JICKTPOHHBIX MOJTYTTPOBOIHUKOBBIX npuOOpOB. [TonmynpoBOTHUKOBBIE
dotorniekTpuyeckue (ONTORIEKTPOHHbIE) MPUOOPBI: MPUHLHUI PadOThI, XapaKTEPUCTUKH,
napameTpsl M npuMeHeHue. ONTpPOHBI: NMPUHLIUI pabOTHI, XapaKTEPUCTHKH, MMapaMeTpbl U
npumenenue.  [lomynpoBoaHHMKOBBIE — MPUOOPHI  OTOOpakeHUs  HHPOpMaUuu  —
AIIEKTPOIOMUHECIICHTHBIE,  CBETOAMOJIHBIE W KUJIKOKPHCTAIIMYECKHE. Y CIOBHOE
0003HaYeHHE U MapKUPOBKa (DOTOIIEKTPUUECKUX, CBETOU3IIYUAIOIIUX MTPHUOOPOB, ONITPOHOB
U IpubopoB 0ToOpaskeHUs: HH(OPMaLIUU.

B Tom unciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopnoe 3ansitue Ne S licciengoBaHue CBOWCTB JMOJHBIX U TPAH3UCTOPHBIX
OITomnap.

KonTpoubnas padora Ne 1 «DnemeHTHas 6a3a 3JI€EKTPOHHBIX YCTPOUCTB»

CamocrosiTesibHas padoTa

Pabora co cnpaBoyHMKaMH; O3HAKOMJICHHE C HOPMATUBHBIMHU JIOKYMEHTAMU, COCTABICHHUE
TaOJUIL AJI CUCTEMATHU3aINK YUeOHOTo MaTepuarna;

- BBINIOJIHEHUE YEpPTEXKEH, CXeM; BBINOIHEHUE pacu€THo-rpaduyeckux pabdoT; pelieHue
CUTYaIMOHHBIX MPOU3BOJICTBEHHBIX (MPOQEeCCHOHANBHBIX) 3324

Pa3nes 2. OcHOBBI CXeMOTEXHHKH YJIEKTPOHHBIX YCTPOICTB

38

I1IK 3.2,
OK 01, OK 02,
OK 04, OK 09.

Tema 2.1. MHcrouHuku
NMUTAHUSA 3JIEKTPOHHBIX
YCTpPOICTB

Coaep:xanue yueOHOT0 MaTepHaJia

Bempsmurenu. Knaccugukarus ogHohaszHbIX BEIIPIMUTENEH.

[Toctpoenue, nmpuHIUI pabOTHl U MapaMeTphbl OJHOMOIYIEPUOAHOM, ABYXIOIYIIEPHOTHON
U MOCTOBOM cxeM BbIIpsaAMIeHHs. TpexazHble cxeMbl BhIIpsIMICHUs. BiausHue xapakrepa
Harpy3ku Ha paboTy BBIIPSAMHUTENbHBIX cxeM. Criaxusatonue QuibTpsl. Pabora Ha
BcTpeunyro D/IC. 3apsnanblie yerpoiictBa. [llupoTHo-uMmnynbcHas Moayasanus. IMiynbcHble
MCTOYHUKU nuTaHusl. Ctabunn3aTopsl HanpsbkeHus. MIcTouHNKY cTaOMIbHOTO TOKA.

B ToMm 4nciie, 1a00paTOPHBIX 3aHATHI

JlabopaTopHoe 3ansitue Ne 6 VccnenoBanue oaHO(a3HBIX BHITPSIMUTENEH.
JlaGopaTopHoe 3ansitue Ne 7 VccienoBanue CriaXxuBaromux GpuibTpos.
JlabopaTopHoe 3ansitue Ne 8 VccnenoBanue crabunnszaropa HalpsHKeHHUsL.

K 1.1, I1IK 2.7,
[IK 3.2,

OK 01, OK 02,
OK 04, OK 09.




KonTpoasnas padora Ne 2 «BeinpsaMuTenn»

Tema 2.2. Ycuanrean

Conep:kanue y4eOHOT0 MaTepuaJia

10

Ha3znauenne u kiaccupukanmuss dIIEKTPOHHBIX  ycuiutenei. CTpykTypHas cxema
3JIeKTpOHHOro ycuiutenss. OCHOBHbIE IOKa3aresnu paboThl ycunurened. OOpaTHas CBs3b B
YCUJIMTENSIX, €€ BUJIbI, KiIaccupukanus. BiusHue oOpaTHOM CBS3H 11a OCHOBHBIE OKA3aTENN
paboThl ycuiauTens: KO3(pQUUUEHT YyCUJICHHs, YyBCTBUTEIbHOCTb, BBIXOJHAs MOLIHOCTD.
CxeMbl BKIIIOUEHHS YCHJIMTENBHBIX 3JIEMEHTOB B YCHIIMTENSAX. BiusHue cxeM BKIIOYEHUS
YCUJIMTEIbHBIX JIEMEHTOB Ha YCUJIEHUE TOKA WM HaNpsDKeHUs B ycunurene. Buasl padounx
PEKMMOB YCUIIMTENbHBIX 271eMeHTOB. Kpartkas xapakrepuctuka pexumo A, B, AB, C.
CnocoObl  obecrieueHusi pabodero pekuMa YCUIUTEIBHOTO 3JEMEHTa (TpaH3ucCTopa).
CriocoObl monaum cMmemieHus. TepMocTaOuim3anus W TEPMOKOMIICHCAIMS TOJIOKEHUS
paboyeil TOYKM IOKOS YCHJIUTEIbHOIO 3JEMEHTa. YCUIMTENIM HEpPEeMEHHOr0 TOKa H
HanpspkeHus. [loctpoeHne u paboTa OJHOTAKTHBIX M JBYXTAKTHBIX KACKaJIOB YCHUJICHHS.
Oco0eHHOCTH TOCTPOEHHUSI BXOAHBIX M BBIXOJHBIX KackaJoB. TpeOoBaHUs, MPEIbsBIIsiEMble
K BXOJIHBIM (IIpE€IBAapUTEIbHBIM), NPEABBIXOJHBIM (IPOMEXYTOUHBIM) M BBIXOJHBIM
(OKOHEUYHBIM) KacKkajaM ycujaeHus. MHorokackaaHble ycunurenau. EMkocTHas, pe3sucropHas
U TpaHcopMaTopHas MEKKacKaaHbie cBsi3u. CriocoObl YMEHBIIICHUS IMapa3uTHOW 0OpaTHON
cBsa3u. [loctpoenue u pabora (pa3oMHBEPCHBIX KAacKaloB U AMHUTTEPHBIX MOBTOPHUTEIEH.
Yceunurenu nocTosIHHOTO Toka. baaHCHbIE cxeMbl yCUIUTeNel MOCTOSIHHOTO ToKa. Jlpeid
HyJIs ¥ cnocoObl ero ymeHblieHus. Juddepenumansupie ycunurenud. OnepanyoHHbIE
yeunutenan. CXeMbl BKITIOUEHHsI OTIEPAIIHOHHBIX YCUITUTEIeH
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B ToMm 4nciie, 1a00paTOPHBIX 3aHATHI

JladopaTropnoe 3ansTue Ne 9 VccienoBanue oqHOTAKTHOTO YCUITUTETIS.
Jladboparopnoe 3ansaTtme Ne 10 HccinepoBanume cxeM BKIIOYEHHSI ONEPALIMOHHBIX
YCUIIUTEIICH.

MK 1.1, 1K 2.7,
K 3.2,

OK 01, OK 02,
OK 04, OK 09.

Tema 2.3. I'enepaTopsl

Coaep:xanue yueOHOro MaTepHaJia

OO0mass xapakTepucTUKa U KiIaccu(UKalMs TEeHEepaTOpPOB AJIEKTPUUYECKUX KojeOaHUM.
Konebarenbubiii  koHTyp. CBoOOgHBIE KoyiebaHHA B KOJeOAaTeNIbHOM  KOHTYE.
BeiHyX1eHHbIE KOe0aHMsl B TOCIEA0BAaTEILHOM U NMApaJUIEIbHOM KOJI€0aTEIIbHOM KOHTYpE.
Bunsl mapannenbHbIX KOHTYpPOB. BbIHYXIeHHBbIE KoJeOaHUS B CBSI3aHHBIX KOHTYpax.
[Tpunuun mnoctpoeHuss U paboOThl TeHepaTopa CHUHYCOMJAIbHBIX (FapMOHUYECKHX)
kosiebanui. OCHOBHBIE MOHATHS U TPEOOBAHUS K IIOCTPOCHUIO T€HEPATOPOB FAPMOHUYECKHIX
kosebannii. AproreHepatop tuna LC. TpexrToueunsie cxembl aBTOreHeparopos tuma LC.
Crabunmuszanmst 4acToTel rereparopoB tuna LC. Ksapresble reHeparopbl M CXeMbl ¢

MK 1.1, K 2.7,
K 3.2,

OK 01, OK 02,
OK 04, OK 09.




MMPUMCHCHHUCM KBapuEBbIX CTa6I/IJ'II/I3aTOpOB.
TapMOHHUYCCKUX CUTHAJIOB. CI/IHTe3aTOpBI HaCTOTHI.

COBpeMeHHI)Ie METOAbI MMOJIY4YCHU S

Tema 2.4. Duektpuueckue | Coaepxxanne yueOHOro Mmarepuajia K 1.1, TIK 2.7,
puabTpHI DnexTpudeckue GUIbTPHI, PA3HOBUIHOCTH, PHHLIUI PA0OTHI, 001aCTh IPUMEHEHHUS, CXEMBI [IK 3.2,
BriroueHus1. LC-bunbTpel, RC- buabTpsl OK 01, OK 02,
B Tom umnciie, 1a00paTOPHBIX 3aHATHI OK 04, OK 09.
Jladoparopnoe 3ansitue Ne 11 lccnemoBanuwe ycTpoicTBa M palbOThI AICKTPUUECKUX
¢dbunbpTpoB Tuna 3b® u 3b-JACIHI»
CamocrosiTeibHas paGora
Pabora co crnpaBouHHMKaMU; O3HAKOMJIEHUE C HOPMAaTUBHBIMHM JOKYMEHTaMH; COCTaBJICHUE
TaOJIMIL JUI CUCTeMaTH3alluy y4eOHOro MaTepuara;
- BBINIOJIHEHHE YEPTEkKEH, CXeM; BBINOJIHEHHE pacyéTHO-rpaduyeckux paboT; peleHue
CUTYallMOHHBIX IPOM3BOJICTBEHHBIX (MPO(heCCHOHANIBHBIX) 3aJa4
Tema 2.5. Daextponnbie | Coaep:kanue yueOHOro MaTepuajia K 1.1, I1IK 2.7,
KJIIOYH OO6mue cBefeHHs 00 JIIEKTPOHHBIX KIIOYAX Kak (POPMHUPYIOIIMX HEIMHEWHBIX MLEMsX. [IK 3.2,
OcHOBHbIE TOHATUS O JUOJHBIX M TPAH3UCTOPHBIX KJIOYaX, MX BHUAbL. [IpUHIMIIBI OK 01, OK 02,
MOCTPOEHHUS U padoTa TUOAHBIX Kitoueh. [IpuHIIUIIBI TOCTpOeHUS U paObOThI TPAH3UCTOPHBIX OK 04, OK 09.
KJII04Yeld Ha OWMOJNSPHBIX M TOJEBBIX TPAaH3UCTOpaX. TpaH3UCTOPHBIE KIIOYH C BHEUTHHM
UCTOYHUKOM  CMelleHus. TpaH3uCTOpHBIM  Mepekmouatenb  Toka. JluogHele u
TPaH3UCTOPHBIE OTPAHUYUTENIN OJTHOMOJSIPHOTO M IBYXIIOJISIPHOTO CUTHAA
Tema 2.6. Jloruueckue | Cogep:kanue yueOHOro MaTepuaJia K 1.1, IIK 2.7,
3JIEMEHTbI [TonsaTus 0 normyeckux (YHKIMAX, dJIEMEHTaX M JIormdyeckux ycrpoiicrBax B LIMMC. K 3.2,
OcHOBHbBIE XapaKTEPUCTUKU M THapaMeTpbl JIOTUYECKUX 3JIEMEHTOB. (CXEeMHbIE peIIeHUS OK 01, OK 02,
OCHOBHBIX JIOTMYECKHUX DJIEMEHTOB: TpaH3ucTOpHO-Tpan3uctopusie (TTJI, TTJILI), OK 04, OK 09.
smuTTepHO-cBsi3anHbie  (DCJI), wmHTerpamsHO-mmkekimonusie (M2J), Ha  mONEBBIX
tpansuctopax 1 KMOII ctpykTypax.
Tema 2.7. Tpurrepsl Copepxanue yueOHOIro MaTepuasa K 1.1, I1IK 2.7,
OO6mue cBeneHus o Tpurrepax M ux kinaccuduxanus. [IpuHuun noctpoenus u pabota [IK 3.2,
CXeM CHMMETPHUYHOro Tpurrepa. [lpumeHeHne TpurrepoB B Ka4ecTBe 3JIEMEHTOB MMaMATH, OK 01, OK 02,
nenurtened 4dactoTel. llocTpoeHne cratnueckux W JuHaMHU4YecKMX Tpurrepos. Cocras OK 04, OK 09.

CXEMbl, HAa3HAYCHUE OJJIEMEHTOB M IPUHUUII JECUCTBUSA HECUMMETPUYHOIO TPHUITEPA
[IIMuTTa KaKk (GopMHUPOBATENS HUMITYJIbCOB MPSMOYTOJIbHOW (POPMBI U3 CHHYCOUAIBHOTO
HanpsokeHus. OO0nacTb NPUMEHEHHMs TPUITEPOB B YCTpPOWCTBaX aBTOMATUKH Ha
JKEJIE3HOAOPOKHOM TPAHCIIOPTE
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Pazngen 3. OCHOBBI MUKPO3JIEKTPOHUKH 6 K 1.1, TIK 2.7,
Tema 3.1. Ilpunuunsl u | Cogep:kanue yueOHOro MaTepuajia 2 [IK 3.2,
TEXHOJIOTHH mocTpoenust | OOIIMe CBEICHUS O MUKPODJIEKTPOHUKE. TEPMUHONOIHS U KiIacCU(PHKAIMSA UHTETPAIbHBIX OK 01, OK 02,
nmcC mukpocxeM (MMC). Cucrema o603nauenuiit UMC. OcHOBHbIE TOHATHS O KOHCTPYKTHBHO- OK 04, OK 09.
TEXHOJIOTUYECKUX OCOOCHHOCTSIX M3TOTOBJICHUS WHTETPAIBHBIX MHUKpocxeM. OCHOBHBIC
MOHATUS O METOJaX H30JSIMKA 3JICMEHTOB M KOMIIOHCHTOB M MeETojaax (OPMHPOBAHUS
AKTUBHBIX M TIACCHBHBIX JJIeMEHTOB W KommoHeHTOB B MMC. CxemoTexHHUYecKHe
ocobennoctu B IMC
Tema 3.2. Amnauorosbie | Cogepxxanne yueOHOro MarepuaJjia 2 K 1.1, TIK 2.7,
NUMC O6uMe cBeeHus 00 aHAJOTOBBIX MHTErpanbHbIX Mukpocxemax (AUMC). OcobenHocTH IIK 3.2, OK 01, OK
noctpoenuss AUMC ns ycunenus, IpeoOpa3zoBaHys 1 00pabOTKH CUTHAJIOB. 02, OK 04, OK 09.
Tema 3.3. Hudpossie | Cogep:kanue yueOHOro MaTepHuaJia 2 K 1.1, I1IK 2.7,
nmcC O6mme cenenust o LIMMC. Jloruka npencrainenus uH(popMamuu B nuppoBoil Gopme. [IK 3.2, OK 01, OK
Knaccudukanust mudpoBbIX HHTETPATbHBIX MUKPOCXEM. 02, OK 04, OK 09.
IMpome:kyTouHasi aTTeCTAUS 6
Bcero 100
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3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

3.1. MaTepuajJibHO-TeXHUYECKOE o0ecIevyeHune

Jns  peanuzanuu  MporpaMMbl  y4eOHOM — JUCHUIUIMHBI JOJDKHBI  OBITH
MIPEAYCMOTPEHBI CIEAYIOIIUE CIIEHUATbHbIE TOMEIEHUS:

JlabopaTopus «NeKTpOHHAsI TEXHUKA» OCHAUIEHHAs: 000pYyI10BaHUEM:

— pabouue mMecTa Mo KOJIMYECTBY 00yUarOUINXCs;

— 000pynoBaHHOE paboyee MECTO MPENoJaBaTeIs;

— MyJbTUMEIUIHOE 000pyI0BaHUE (TIPOEKTOP U MPOEKIUOHHBIN 3KPaH);

— HarJsaHbIe TocoOus (HaTypHbIe 00pasIih);

— CTEH/bI JJIsI BHIIOJIHEHUS JIa0OpaTOPHBIX padoT;

— HU3MEpUTEIbHbIE TPUOOPHI;

— HaO0OpBI JIEMEHTOB U KOMIIOHEHTOB: MOJIYIIPOBOJHUKOBBIE TPUOOPHI, PE3UCTOPHI

IIOMCIICHUC I CaMOCTOSITEIIbHOMN pa6OTBI, OCHallICHHAas1 KOMHBIOTepHOI;’I TEXHUKOU C
BBIXOA0M B CCTh I/IHTepHCT.

3.2. UndopMannmoHHOe o0ecnevyeHne peajin3auu MporpaMmmbl

Jlnst peanu3anuy mporpaMmbl OMOIMOTEYHBIN (POHT 00pa30BaTENbHONW OpraHU3alun
YKOMIUIEKTOBAH NEYaTHBIMA W (WJIM) 3JIEKTPOHHBIMH W3JaHUSMHU, PEKOMEHIOBAHHBIMU
JUI MCTIOJIb30BaHUs B 00pa30BaTEIbHOM MpoIiecce

3.2.1. DeKTpPOHHBIE N31aHUA (3JIEKTPOHHBbIE PeCypChl)

1. ®ponoB B.A. DnexrpoHHas TexHuKa: yueOHUK B 2 4.- M.: ®I'BOY «YuebHo-
METOJUYECKUH IIEHTP MO 00pa30BaHMIO HA >KEJIE3HOJOPOKHOM TpaHcropTe», 2015.4. 1.
DnekTpoHHBIE MPUOOPHI W yCTpoicTBa.. - 532c.).-Pexxum poctyma.- http://umczdt.ru
/books/44/62163/.

2. ®ponoB B.A. DnextponHas TexHuka: ydeOHUK B 2 4. - M.: ®I'BOY «YuebHo-
METOJUYECKUI LEHTP MO 00pa30BaHUIO HA KEJE3HOJOPOXKHOM TpaHcmopte», 2015.4. 2.:
CxeMOTeXHHKa 3JCKTPOHHBIX cxeM.. - 611c.). - Pexum npocryma.- http://umczdt.ru
/books/44/18676/.

3.2.2. JIoNOJTHUTEIbHbI€ HCTOYHUKH

1. Axumona I'.H. Dnextponnas texuuka [Tekcr]: Yuebnuk / I'.H. AxumoBa. — M.:
OI'bY IO «Y4eOHO-METOIUYECKUN LIEHTP MO OO0pa30BaHUIO Ha >KEJIE3HOIOPOKHOM
TpaHcnopTe», 2017. — 332 ¢. Pexxum nocryna: http://umczdt.ru/books/44/18678/ - 3ari. ¢
dKpaHa.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
T CHUTIIIAHBI

OneHka KadecTBa OCBOEHMS YYEOHOW JMCLHMIUIMHBI BKJIOYAET TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH M IIPOMEKYTOUYHYIO aTTECTALUIO.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISETCA IIPENOJABaTelIeM B
IpOLECCEe NPOBEICHUS NPAKTHUUECKUX 3aHATHM, TECTUPOBAHMS, A TAK)KE BBIIOJHEHUS
OoOy4arolMMUCS WHAUBUAYAIbHBIX 3aJaHUM B COOTBETCTBUU C (DOHJIOM OLICHOYHBIX

CPEIICTB 10 y4eOHOU TUCIUIUIAHE.

Pe3yabTaTsl 00yyeHus

Kpurepun onenkn

MeToabl OIeHKH

3HaHuA.

— CYIIHOCTH (PU3NYECKHUX
IPOLIECCOB, IPOTEKAIOIINX B

- oOyuaromuiicsi OOBSICHSET CYIIHOCTh
(hU3HYECKUX MPOIIECCOB,

Pa3JINIHBIC BUABI
YCTHOT'O OIpoca,

AJIEKTPOHHBIX MPUOOpPaAX U MPOUCXOISAIINX B JIEKTPOHHBIX TECTUPOBAHUE,
YCTpOHCTBAX; YCTPOMCTBAX; KOHTPOJIbHAS
— MPUHIUIBI BKJIKOYEHUS - IOSICHSICT MPUHIMITBI BKIIOUCHUS paborta; oreHka
3JICKTPOHHBIX IPHOOPOB H AJICKTPOHHBIX IPHOOPOB U MMOCTPOCHUS | BBIITOJTHCHUS
MOCTPOEHUS JICKTPOHHBIX 3JIEKTPOHHBIX CXEM; 71a00paTOPHBIX
CXEM; - IEPEUYUCIISIET U XapaKTepU3yeT 3aHITUH.

— TUTIOBBIE Y3JIbI M YCTPOMCTBA | OCHOBHBIE TUIIOBBIC Y3JIbl U YCTPONCTB

3JIEKTPOHHOM TEXHHKH. 3JIEKTPOHHOU TEXHUKH.

YMerh:

— ONpENENATh U - 00y4Jaronuiics yBepeHHO YUTAET - OIICHKA
aQHAJIM3UPOBATh OCHOBHBIE 3JIEKTPOHHBIE CXEMBI, aHAJTU3UPYET U pe3ynabTaTOB
napaMeTpbl JIEKTPOHHBIX CXEM | OIIEHHBAET UX pabOTOCIIOCOOHOCTS; BBIIOJTHEHHUS

Y 110 HUM YCTaHaBJIMBATh - OmpeeNsieT TUI U/ HOMUHAT 1ab0opaTOPHBIX
paboTocrnocoOHOCTh AJIEKTPOHHOTO KOMIIOHEHTA T10 €0 3aHATUH

YCTPOMCTB 3JIEKTPOHHOMN
TEXHUKU,;

— TIPOU3BOUTH TIOJIO0P
3JIEMEHTOB JIEKTPOHHOMN
anmaparypsl 1o 3aJaHHBIM
napaMmeTpam.

MapKHUPOBKE
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