IMpunoxenne V.13

Kk OOII no cnenmansaocTH 27.02.03
ABTOMaTHKa M TeJIeMEeXaHMKa Ha
TpaHcropTe (>KeIe3HOIOPOKHOM
TPaHCIIOPTE)

PABOYAS ITIPOTPAMMA YUYEBHOM JUCITATLIAHBI

OII. 04 DJIEKTPOHHASA TEXHUKA

2021 r.



Pabouass mporpamma y4eOHOW IUCHHUIUTUHBI «JNEKTPOHHAs TEXHHKa» pa3padoTaHa Ha
OCHOBE (heJepalIbHOTO TOCY/IapCTBEHHOTO O00pa30BaTEIbHOTO CTaHAApTa CPEIHETO
nmpodeCcCHOHAIBHOTO  o0Opa3zoBaHusi 10 crennanbHocTH 27.02.03  ABTOMatWka U
TeJIeMeXaHuKa Ha TpaHCHOPTe (PKENE3HOJOPOKHOM TPAHCIOPTE), YTBEPKIECHHOTO
npukazoM MunucrepcTa oopazoBanus U Hayku PO ot 28 despans 2018 r. Ne 139

Pa3paboTuuk:
Npakuna.M.B., npenogaBatens TTXKT - punmana PI'VIIC

PenenzenTsl
Annpycenko.T.H.— npenogaBarens TTXKT — ¢punumana PI'YTIC

Xanmua.N.C.- HITTO BaronoB ctaniuu Tuxopeukas

PekomennoBana  1ukioBol — komuccuedn — Ne6  «OOmenpodeccruoHanbHble
JOUCLUTLITAHBD»
ITIporokoin 3acemanus Ne 10 ot 10 urons 2021r.



COJEP)KAHUE

. OBIIASA XAPAKTEPMCTHKA PABOYEN ITPOTPAMMEI
YYEBHOM JUCHUILIMHBI

. CTPYKTYPA | COJIEP)KAHUE YYEBHOM
TACIATLTAHBI

. YCJIOBHSI PEAJIM3ALIMM TIPOTPAMMEBI YYEBHOM
TACIATITAHBI

. KOHTPOJIb M OLEHKA PE3YJbTATOB OCBOEHUS
YYEBHOM JUCLUIIAHBI



1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITIPOTPAMMbBI YYEBHOM JTACIHUILINHBI
IJIEKTPOHHAS TEXHUKA

1.1. MecTto OMCHUILVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccMOHAJbLHOH 00pa3oBaTeibHOM
NPOrpaMMbI:

YuebHast  aucuuIuiiHa — «OJNEKTPOHHAs  TEXHUKa»  SBJISETCA  O0SM3aTENbHOW  YacThIO
o0mIenpopeCCHOHANBHOTO  ITUKIIA OCHOBHOM 00pa3oBaTelbHON MporpaMMbl B cooTBeTcTBUU ¢ OI'OC
CIIO mno cnemumansHocTH 27.02.03 ABTOMaTHKa M TeJeMEXaHHWKa Ha TpaHcHopTe (KEJIe3HOIOPOKHOM
TPaAHCIIOPTE).

YueOHast JUCIUILINHA «ONEeKTpOHHAss  TEXHHUKa» oOecrieunBaer ¢dbopmupoBanue
npoeCCHOHATBHBIX W OOMMX KOMIleTeHIMH mo Bcem Bugam aestensHoctH PI'OC CIIO mo
cnenpanbHocT  27.02.03 ABTOMaTMKa M TeEIEMEXaHMKa Ha TpaHCIOPTe (KEIE3HOAOPOKHOM

Tpancnopre). Ocoboe 3HAUCHHE TUCIUIUIMHA UMeeT npu GopmupoBanuu u passutuu 11K 1.1, 2.7, 3.2,

OK 01, 02

1.2. He.]'lb U IINIAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHHUIIJIMHBI:

B paMKax IIporpamMmabI y‘le6H0fI JUCHHITIMHBI 06y‘IaIOH_[I/IMI/ICH YCBanBarOTCA YMCHUA U 3HAHUA:

Kog IIK, OK YmMmenusi 3Hanuna
K 1.1, 2.7, 3.2, | — onpenensiTh ¥ aHAIU3UPOBATh OCHOBHBIE | — CYIIHOCTh (DU3MUECKHX IPOIIECCOB,
OK 01, 02 napaMeTphl 3JEKTPOHHBIX CXEM M MO HHMM | MPOTEKAIOIIUX B ANEKTPOHHBIX MPUOOpax U
yCTaHaBJIMBaTh paboTOCIOCOOHOCTH | YCTPONCTBAX;
YCTPOMCTB 3JIEKTPOHHOU TEXHUKHU; — IPUHLMIBI BKJIIOYEHUS DIIEKTPOHHBIX

—  MpPOU3BOAUTH  MOAOOP  DJIEMEHTOB | MPHOOPOB M TMOCTPOEHUS HIEKTPOHHBIX
AIIEKTPOHHOM amnmapaTypbl IO 33JaHHBIM | CXEM;
napaMmerpam — TUIOBBIE Y37l U  yCTpOWCTBa

3JIEKTPOHHON TEXHUKH




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM yueOHOI IMCUMIVIMHBI M BUABI Y4eOHO#l padoThI

Bun yueOHoii padoThl O0bem B yacax
O0bem 00pa3zoBaTeJbHOM NPOrPaAMMBbI Y4e€OHOM THCHUATIINHbBI 92

B TOM YHUCJIE:

TeopeTudIeckoe o0ydeHue 32
nabopaTtopHbIe paOdOTHI 18
MPAKTUYCCKHUE 3aHSATHSI 2
CamocrosTenpHas padbora 28
KOHCYJIbTallu1 2

IIpomexyTouHas aTTecTanus (IK3aMeH) 10




2.2. TemaTnyeckuii IJIaH U cCo/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

Koabl
KOMIIeTEeHIIHIA,
HaumenoBaHue pa3jie/ioB Conep:xxanue yueOHOro MaTepuaJia u (pOpMbl OPraHU3aALMU JAeATeIbHOCTH Oo0beM B (popruposaititto,
H TeM o0yuyawmuxcsi qacax HOTOPBIX
CIoco0cTByeT
3JIEMEHT
NporpaMMeI
1 2 3 4

Beenenue Conep:xanue yueOHOro MaTepuaia 2

3agaun W 3HAUEHHE TUCHUIUIMHBI HAa COBPEMEHHOM OJTale pa3BUTHA oOOIlIecTBAa U B CHCTEME

MOATrOTOBKM CIELUAIUCTOB, €€ CBA3b C APYruMH aucuuiuinHamu. Krnaccudukauus u BakHeHIIne

HalpaBlIeHUs JNEKTPOHMKH. KpaTkas HCTOpUS BO3HHKHOBEHHS M DPA3BUTHS  OJIEKTPOHHKH.

TexHONOTHS SNEKTPOHHBIX TMpHOOpPoB. OOMACTh NPUMEHEHHWS OSJEKTPOHWKU. Ponb W 3HaveHue

JIEKTPOHHOM TEXHHUKH Ha JKEIE3HOJOPOKHOM TpaHCHopTe. IlepcreKTHBEI pa3BUTHS SIEKTPOHUKA
Paszpges 1. JuemeHTHasi 0a3a 3JIeKTPOHHBIX YCTPOWCTB 39
Tema  1.1.  IlaccuBubie | Conep:kaHue yueOHOro MaTepuasia 2 MK 1.1, IIK 2.7,
YJICKTPOHHBIC KOMIIOHECHTHI Hasnauenwue, knaccudukaius, KOHCTPYKIIHS, XapaKTEPUCTHKH U MaPKUPOBKA ITACCUBHBIX JJIEMEHTOB [IK 3.2, OK 01,

3JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJACHCATOPOB, KATYILEK, JIpOoccelied, TpaHCchopMaTopoB. Psiubl OK 02

HOMHHAJIOB panuoneraneit E6, E12, E24, E48 u T.51.
Tema 1.2. ®usnyeckne | Copepsxanue yueOHOro MaTepraJia 4 MK 1.1, IIK 2.7,
OCHOBBI paborsr ®u3nu4ecKue OCHOBBI MONYNPOBOAHMKOB. CTpyKTypa 3JEKTPOHHBIX obOonouek artoma. CTpykTypa 1K 3.2, OK 01,
TOAYNPOBOHHKOBLIX KPUCTAJUTMYECKON pEIIeTKH IMOJyIIPOBOJHUKOB. JHepreTudeckas auarpamma. CoOCTBEHHas W OK 02
npubopos NpUMECHasl POBOJUMOCTH HOJIYIPOBOAHUKOB. I'eHepanyns U peKOMOMHALIUS JIEKTPOHHO-IBIPOYHBIX

nap. dusnyeckue Npoueccel B KOHTAKTHBIX COEMHEHUAX I0JY IPOBOJHUKOB.

CTpykTypa ¥ MEXaHHM3M BO3HHMKHOBEHMS 3JIEKTPOHHO-ABIPOYHOrO nepexonaa. CBoHcTBa P-N mepexoaa

IIPY HAJIMYUMA BHEIIHETO HANpPsKEHUs] CMelleHus. BonbrammepHass XapakTepUCTHKa p-Nhepexoaa.

KoHTakTHas1 pa3HOCTH TIOTEHIIMATIOB METALI-TIOTYTIPOBOIHUK. [Ipo0oii 3eKTpOHHO-IBIPOYHOTO IEPEXOa.

CamocTosiTesbHAast padoTa 00y4aromerocs: 2




Paborta ¢ KOHCIICKTOM, HalTMCAHWE JOKJIAJ0B, COCTABJICHHUC CPABHUTCIIBbHBIX Ta6J'II/IH

Tema 1.3.
IToynpoBOJHUKOBbIE
AHOBI

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukarnus morynpoBOTHUKOBBIX THOMOB. Y CTPOHCTBO, NMPUHIIAI IEHCTBHUS, BOJIbTaMIIEPHBIC
XapaKTePUCTUKU TUOJIOB PA3IUYHBIX BHJIOB. BHIIPSIMUTENBHBIE AUOMABI, YCTPONCTBO, THUIBI THOIOB
M0 TEXHOJIOTMYECKOMY MPUHIIUITY, MAPKUPOBKA

B Tom unciie, 1abopaTopHbIX padboT

JlabopaTopHas padora Ne 1 VccnenoBanue noyynnpoBOJHUKOBBIX BEIIPSAMHUTENBHBIX AHOIO0B.

CamocTrosiTeibHasi padoTa 00y4yalomerocs:
Pa0ora ¢ KOHCIIEKTOM, HallCaHUE JIOKJIA0B, COCTABIECHHE CPAaBHUTEIbHBIX TaOJIHIL

IK 1.1, 11K 2.7,
I1IK 3.2, OK 01,
OK 02

Tema 1.4.
TPAH3UCTOPBI

BunoJsipabie

Coaep:xxanue yueOHOro MaTepuaJia

OOmue cBefeHUSI O CTPYKType OWMONSPHBIX TPAH3UCTOPOB. YCTPOWCTBO, MPHHIUI JICHCTBUS H
CXEMBI BKJIFOUEHUS. THIIBI TPAaH3UCTOPOB, OIIpeNesieMble TEXHOIOTHEeH Mpon3BoacTBa. CTaTndeckue
XapaKTePUCTUKHU TPAH3UCTOPOB. CxeMbl ¢ 001uM amMutTepoM (OI) u obrieii 6a3oii (OB). Cucrema h-
MapaMeTpoB, CIIOCOOBI UX OTPEACIICHHS.
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B ToM umnciie, 1a00paTOPHBIX PA0OT U NPAKTHYECKUX 3aHATHI

JlagopaTopHas padora Ne 2 VccnenoBaHue TUMTOBBIX CXEM BKJIFOUEHUS TPAH3UCTOPOB.
IMpaxkTuyeckoe 3ansiTue Nel ['paduueckuii ananu3 pabOTHI OUITOISPHOTO TPAH3UCTOPA

CamocTosiTesIbHasI padoTa 00y4Yarouerocs:
PaboTa ¢ KOHCIIEKTOM, HAMMCAHUE JIOKJIATIOB, COCTABJICHUE CPABHUTEIBHBIX TAOJHII

K 1.1, I1IK 2.7,
[IK 3.2, OK 01,
OK 02

Tema 1.5.
TPaAH3UCTOPBI

IToseBLIE

Conep:xxanue yueOHOro MaTepuaJia

ITonesble TpaH3ucTOphl. [loneBBle TPaH3UCTOPHI C YHPABISIOMMM P-N HEPEeXOIOoM; YCTPOWCTBO,
MIPUHLIMI JEHCTBUS, CXeMa BKJIIOUEHHS, CTaTMYECKHE XapaKTePUCTHKH, CHUCTEMa MapaMeTpOB H
cnoco0bl ux omnpeneneHus. 1loneBble TpaH3UCTOPBI ¢ M30JIMPOBAaHHBIM 3aTBOPOM. MOII-TpaH3ucTOpbI
co BcTpoeHHBIM KaHasioM; MOII-TpaH3ucTOphl ¢ MHAYIIMPOBAHHBIM KaHAJIOM.

B ToMm unciie, 1ab6opaTopHbIX padoT

JladopaTtopHas pa6ora Ne 3 VccienoBanne CBONCTB MOJIEBOTO TPAH3UCTOPA B CXEME BKIIFOUEHUS C
OOIINM HCTOKOM.

K 1.1, IIK 2.7,
[IK 3.2, OK 01,
OK 02

Tema 1.6. TupucTopsl

Conep:xanue yueOHOro MaTepuaJia

Knaccudpukanus THPUCTOPHBIX CTPYKTYp. JIMHHCTOP, CUMMETPUYHBIA JUOTHBIA THPHUCTOP.
Tpuonnslii Tupucrop (TpuHHCTOpP); BosbTaMnepHble XapaKTEPUCTUKU, CXEMbl BKIIOUEHUS U
apameTpsl.

MK 1.1, TIK 2.7,
K 3.2, OK 01,
OK 02




B Tom umnciie, 1abopaTopHbIX padoT

JlabopaTopHas padora Ne 4 VccnenoBanue cBONCTB THPUCTOPOB.

CamocTrosiTeibHasi padoTa 00y4yalomerocs: 2

PaboTta ¢ KOHCIIEKTOM, HalMMCcaHKe TOKJIAJ0B, COCTABICHHE CPABHUTEIBHBIX TAOJIHII
Tema 1.7. Heauneiinnie | Conep:kaHue yueOHOro MaTepuasia 2 K 1.1, I[IK 2.7,
0JIynNpOBOAHUKOBBIEC OCHOBHBIC OTpECICHUS U KIIACCU(PUKAIUS TOTYIPOBOIHUKOBEIX PE3UCTOPOB. TepMOPE3UCTOPHI C IIK 3.2, OK 01,
Pe3UCTOPHI OTPHIIATENBHBIM U TIOJIOKUATEIHFHBIM TEMITEPATYPHBIM K03 (HUITMEHTOM COMTPOTHBIIEHUS. BapucTopsl, OK 02

no3uctopsl; bomomerp. Ilapamerps! 00TOMETPOB M IPUMEHEHHE B YCTPOHUCTBAX JKEIE3HOAOPOKHOM

AaBTOMAaTHUKH.
Tema 1.8. | Coaepsxanue yueGHOro MaTepuasa 5 K 1.1, I1IK 2.7,
OnrodieKTpoHHbIe 3akonsl portodddexra u HoTOITECKTPOHHONU IMHUCCHU. DOTO-ITEKTPHUSCKHE M CBETOM3IYUArOIIHE [IK 3.2, OK 01,
npudopsI MpHOOPHL: O0IIME CBENEHUS W KIACCU(PUKAIMS, MPUHINAI PadOTHI, XapaKTePUCTUKH, MapaMeTphl H OK 02

npuMeHenue. OO0Iue CBeIeHUs 00 ONTOAICKTPOHHBIX IPUOOpaXx.

IIpeumyiiecTBa M HEIOCTaTKM HPUOOPOB ONTOAIEKTPOHUMKU. Kiaccupukanus ONTOJIEKTPOHHBIX

MOJTYTIPOBOAHUKOBBIX TIPHOOPOB. I[lomynmpoBoMHUKOBBIE (OTOIIEKTPHUECKHE (OMTOIIEKTPOHHEIE)

npuOOpBl: MPUHIUI PabOThl, XapaKTEPUCTHKH, MapaMeTpbl W IpuMeHeHHe. ONTPOHBI: MPHUHIUIT

paboThl, XapaKTEPUCTUKH, TapaMeTpsl U NpuMeHeHue. [1omynpoBoJHUKOBEIE TPUOOPHI OTOOPAKEHUS

UHQOPMAIUK — 3JICKTPOJIIOMHHECIIEHTHBIE, CBETOAMOJHBIE M JKUIKOKPHCTAJUIMYECKUE. Y CIOBHOE

0003HaYeHHE M MAapKUPOBKA (OTOIIEKTPUUECKUX, CBETOM3IIYyYArOIIMX HPUOOPOB, ONTPOHOB H

prOOPOB 0TOOpaXKEHUs HH(DOPMAIIHH.

B Tom umnciie, 1abopaTopHbIX padoT 2

JladopaTtopHas paGora Ne 5 VccrnenoBanue CBOMCTB omnTomnap.

CamocTosiTesIbHasI padoTa 00y4Yarouerocs: 1

Pabora ¢ KOHCIIEKTOM, HaNMCcaHKe TO0KJIAJ0B, COCTABICHHE CPABHUTEIBHBIX TAOJIHII
Pasnes 2. OCHOBBI CXeMOTEXHHUKH 3JI€KTPOHHBIX YCTPOHCTB 32
Tema  2.1.  Hcrounuxu | Conep:kaHue yueOHOro Matepuasa 8 MK 1.1, [IK 2.7,
NUTAHUA 3JIEKTPOHHBIX | Bpmpsmurenu. Kitaccudukanust 01HO(Ba3HBIX BBITPSIMHUTEIICH. [IK 3.2, OK 01,
ycTpoiicTs [loctpoenne, mpuHUMI pabOTHl W HapamMeTpbl  OJHOIMONIYIEPUOTHOH, JBYXIOIYNIEPHOIHOW M OK 02

MOCTOBOI cxeM BbIpsiviieHus. TpexdasHbie cxeMbl BHIIpsSMIICHHS. BiusiHME XapakTepa Harpys3Ku
Ha paboTy BBIIPAMHUTENBHBIX cxeM. CrinaxwuBaromue (uinsTpbl. Pabora Ha Berpeunyro 32/IC.
3apsinabele  ycrpoicTBa. LlupoTHo-uMmynscHas Moaynsinus. VMIMOynbCHbIE WCTOYHHMKH THTAaHUS.




CTa6I/IJ'II/I3aTOpI)I HaIIpsKCHU. M CcTOYHMKY CTaOUILHOTO TOKA.

B ToMm umnciie, 1a6opaTopHbIX padoT

JladopaTopHass pa6ora Ne 6 lccrmemoBanme omgHO(A3HBIX BBIIPIMHUTEICH W CTIIAKHBAIOIINX

(UITBTPOB.
JlagopaTopHas padora Ne 7 VccnenoBanue crabuinu3aTopa HalpspKEHUS.

CamocTrosiTeibHasi padoTa 00y4yalomerocs:
Pabota ¢ KOHCTIEKTOM, HAITFCaHHUE JIOKJIAJ0B, COCTABICHNE CPAaBHUTEIBHBIX TaOJIHII

Tema 2.2. Ycuiaureu

Conep:xanue yueOHOTro MaTepuaJia

Ha3nauenne u kinaccuuKanus 3JICKTPOHHBIX ycwiutenei. CTPYKTypHas cxema dIJIEKTPOHHOTO
yeunurtens. OCHOBHBIE TOKaszaTenu padoTel ycunuteneid. OOpaTHas CBSI3b B YCHIUTENSIX, €€ BHIBL,
Kimaccuukanys. Brusane oO0paTHOW CBS3W Ia OCHOBHBIE ITOKAa3aTeld pabOThl YCHIIATEIS:
KOA(PQGUIMEHT YCHIICHUS, YYBCTBUTCIHLHOCTb, BBIXOAHAs MOIIHOCTh. Buabl pabouux peXUMOB
YCHJIMTENBHBIX dNieMeHTOB. Kpatkas xapakrepuctuka pexumoB A, B, AB, C. Cnoco6s1 obecrieueHust
pabouero pexuMma YCHJIMTEIBHOrO0 3jJeMeHTa (TpaH3ucrtopa). CHIocoObl MOJaYd CMCIICHHSI.
TepMocTaOunu3anus ¥ TEPMOKOMIICHCAIUS MOJIOKEHUST padouell TOYKH IMOKOS YCHIHUTEIHLHOTO
JJIEMEHTa. Y CHJINTENH TEePEMEHHOTO ToKa W HampsbkeHusa. [locTpoeHne u paboTa OZHOTAKTHBIX H
JABYXTAKTHBIX KaCKaJaOB YCHIICHUA. OCO6GHHOCTI/I IMOCTPOCHHUA BXOJHBIX W BBIXOAHBIX KaCKaJOB.
TpeOGoBanus, IPEIbSIBIIEMbIE K BXOJHBIM (TIPEIBAPUTEIBHBIM), TTPEIBBIXOMHBIM (ITPOMEXKYTOUHBIM )
M BBIXOJHBIM (OKOHEYHBIM) KackajaM YycuieHus. MHOrokackajHele ycHJIuTenu. EMKocTHasd,
pesucTopHast U TpaHchopMaTopHasi MeXKackaaHble cBsizu. [loctpoeHne u pabdota (pa3oMHBEPCHBIX
KacKaJloB W OSMHUTTEPHBIX MOBTOPHUTEJECH. YCHIUTENH TMOCTOSHHOTO TOKa. banmaHCHBIE CXEeMBbI
YCUJIUTENIeH MOCTOSHHOTO Toka. [lpeii) Hyss u cnocoObl ero ymeHbiieHus. JluddepeHnuanbablie
ycunuteny. OneparonHbie yemnuteau. CXxeMbl BKITIOYSHHS OTIEPAIMOHHBIX YCUIIATENEH
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B ToMm 4nciie, 1a00paTOpHBIX padoT

JlabopaTtopHas paGora Ne 8 VccnegoBanue OJHOTAaKTHOTO YCHUIIUTEIIS.
JladopaTtopHas pa6ora Ne 9 Vccrnenoanue cxeM BKIIIOUCHHS OTIEPAIIMOHHBIX YCIIUTETICH.

CamocTosiTeSIbHasI padoTa 00y4Yarouerocs:
Pabora ¢ KOHCIIEKTOM, HANICAHUE JIOKJIA/IOB, COCTABIICHUE CPABHUTEIBHBIX TAOIHI]

K 1.1, I1IK 2.7,
[IK 3.2, OK 01,
OK 02

Tema 2.3. I'enepaTopsbl

Conep:kaHue y4eGHOro MaTepuasia

[IK 1.1, IIK 2.7,




OOmast  xapakTepucThKa M KiacCHQUKAlMs  TeHEepaTOpOB  ANEKTPUUYECKUX  KojeOaHuH.
KonebarenpHbrii koHTYp. CBOOOMHBIE KOJeOaHUS B KONEOATETHbHOM KOHType. BBIHYXIeHHBIE
KoJieOaHusl B TOCIIEAOBATEIbHOM M MapajiebHOM KoJiebaTelbHOM KOHType. Buipl mapamiensHbIX
KOHTYPOB. BBIHYyXIeHHBIC KolleOaHMS B CBSI3aHHBIX KOHTypaX. [IpuHIMO mocTpoeHHs W paboThI
reHepaTopa CHHYCOWJAIBHBIX (TapMOHWYECKHX) KoyleOannid. OCHOBHBIE TIOHATHS U TPeOOBaHHSA K
MOCTPOCHUIO TEHEPAaTOpOB rapMOHMYECKHUX KonebaHuii. ABToreneparop tuma LC. TpexTodeuHsle
CXEMBI aBTOTCHE-

paropos Tumna LC. Crabunu3zanust yacToTsl renepatopoB tumna LC. KBapiieBble reHepaTophl 1 CXEMBI
C TpUMEHEHHEM KBapLEeBBIX CTaOMiImM3aTopoB. COBpEeMEHHBIE METOIBI MONYyYESHUS] TapMOHHYECKUX
curHaioB. CHHTE3aTOPHI YaCTOTHI.

[IK 3.2, OK 01,
OK 02

Tema 2.4. DileKTpPOHHbIE
KJII0YH

Coaep:xanue yueOHOIro MaTepuaJia

OOmue cBeneHnsi 00 3IEKTPOHHBIX KIIIOYaX Kak (OPMHUPYIOIIMX HEIMHEHHBIX Uersix. OCHOBHBIE
TOHATHS O JAWOTHBIX M TPAH3UCTOPHBIX KJIIOYaX, WX BUABL [IpHHIMIBI MOCTpOeHHS W paboTa
JUOAHBIX Kimtoued. IIpuHIuIB!l moctpoeHuss U pabOThl TPAH3UCTOPHBIX KIIHOYEH Ha OWUIOJSIPHBIX U
MOJIEBBIX  TpaH3UCTOpaxX. T[paH3UCTOpPHBIE KIIOYM C BHEIIHUM HCTOYHHKOM  CMEIIECHHUS.
TpaH3UCTOPHBIN MEPEKIIIOYaTEND TOKA. JIMOAHBIE U TPAaH3UCTOPHBIE OTPAHUYHUTENH OAHOIOISPHOTO U
JIByXIOJIIPHOTO CUTHAJIA

CamocTrosiTeqibHast pad0oTa 00y4aroIerocs:
Pabora ¢ KOHCIIEKTOM, HAIMCAaHUE JTOKJIAJI0B, COCTABJICHUE CPABHUTEIIBHBIX TaOJIHII

K 1.1, I1IK 2.7,
[IK 3.2, OK 01,
OK 02

Tema 2.5. Jlornueckue
3JIEMEHThI

Conep:xxanue yueOHOro MaTepuaJia

[MousTHsE 0 JNOTMYecKUX (QYHKIUSAX, dJIEMEHTaxX W Jiormueckux ycrpoiictBax B LIMMC. OcHoBHbIE
XapaKTepUCTUKH M TMapaMeTphl JIOTHYECKUX 3JEMEHTOB. CXEMHBIE PEIICHUS OCHOBHBIX JOIMUYECKUX
3JIeMEHTOB:  TpaH3ucTopHo-Tpansuctopusie (TTJI, TTIJII), smurrepHo-ces3anusie (DCJI),
HMHTErpajbHO-UHXEKIIMOHHBIE (I/IZJ'I), Ha moJieBbIX TpaH3ucropax 1 KMOII ctpykrypax.

K 1.1, IIK 2.7,
[IK 3.2, OK 01,
OK 02

Tema 2.6. Tpurrepsol

Conep:xanue yueOHOro MaTepuaJia

K 1.1, I1IK 2.7,




OOmue cBeneHus o0 Tpurrepax W ux kiaccupukanus. [lpuHOKMI mocTpoeHUs W paboTa cxem IIK 3.2, OK 01,
CUMMETPUYHOTO Tpurrepa. [IpuMeHeHne TpUITepoB B KadecTBE DJIEMEHTOB IaMSTH, IEIHUTENCH OK 02
yacToThl. llocTpoeHrEe CTaTHYECKMX M JUHAMHYECKHX TpHUITepoB. CocTaB CXEMbl, Ha3HAUYCHHE
3IIEMEHTOB W TIPHHIMII AEHCTBUSA HecuMMeTpuuHoro Ttpurrepa llImmrra kak QopmupoBaTemns
UMITYJIbCOB TIPSIMOYTOJIBHONW (POpMBI M3 CHHYCOMITAIBHOTO HampspkeHHs. OO01acTe NpUMEHEHHS
TPUTTEPOB B YCTPOHCTBAX aBTOMATHUKH Ha KEJIE3HOI0POKHOM TPAHCTIOPTE
Pa3gen 3. OcHOBBI MHKPO3JIEKTPOHUKH 8 K 1.1, I[IK 2.7,
Tema 3.1. Ipunuunsr u | Cogeps:kanue y4eOHOr0 MaTepuasa 4 11K 3.2, OK 01,
TEXHOJIOTHH NoCTPOEHUs | O0mMe CBEACHHS O MHUKPOIJICKTpOHUKe. TepMHUHONOrHMS M KiIacCU(DUKALUS HHTETrPaTbHBIX OK 02
nMC mukpocxemM (MMC). Cucrema o6o3znaueHnit MMC. OcHOBHBIE TOHATHS O KOHCTPYKTHUBHO-
TEXHOJIOTHYECKHX OCOOCHHOCTSX HM3TOTOBJICHHSI WHTErPAILHBIX MUKpocxeM. OCHOBHBIE MOHSTHS O
METOJax M30JIIMU JIEMEHTOB M KOMIIOHEHTOB M MeTO/aX ()OPMUPOBAHUS AKTHBHBIX U ITACCHBHBIX
anemMeHnToB U koMnoHeHToB B UMC. Cxemotexunyeckue ocobennoctu B UMC
CamocTosiTesIbHasI padoTa 00y4YaroIerocs: 2
Pabota ¢ KOHCTIEKTOM, HAITFCaHHUE JTOKJIAJ0B, COCTABICHUE CPAaBHUTEIBHBIX TaOJIHII
Tema 3.2. Ananorosbie UMC | Cogepskanue y4e0HOr0 MaTepuaia 1 HK 1.1, IIK 2.7,
Obme cBemeHns 00 aHANOTOBBIX HMHTErpanbHbIx Mukpocxemax (AMMC). OcobeHnocTH IIK 3.2, OK 01,
noctpoenust AUMC st yeunenusi, npeoOpazoBaHus 1 00pabOTKH CUTHAJIOB. OK 02
Tema 3.3. Huppossie UMC | Copepixanue yuefGHOro MaTepuaJia 2 MK 1.1, [IK 2.7,
Oo6mume ceemenus o I[MMC. Jloruka mnpencrasieHuss wuHbopManud B 1UPpoBoil  (opme. IIK 3.2, OK 01,
Knaccudukanms mudpoBbIx HHTETPaIbHBIX MHKPOCXEM. OK 02
CamocTrosiTeqibHast pad0oTa 00y4aroIerocs: 1
Pabora ¢ KOHCIIEKTOM, HalMCaHKE JIOKJIAJIOB, COCTABIICHHE CPABHUTEIIBHBIX TaOIHII
KouncyabTanumn 2
IIpomexxyTouHast aTTecTanusi (3K3aMeH) 10
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3. YCJIOBUSI PEAJIM3ALIMU TPOTPAMMBI YYEBHOM JUCITATLTAHBI

3.1 Jas peanquzanMd MNPOrpaMmMbl Y4eOHOH JAUCHMIUIMHBI MPETyCMOTPEHbI
cIeyIolue crenuaabHble MOMeIeHHsI:

JlaGopaTopuss «DNEKTPOHHOW TEXHUKH» OCHAIIEHHAass B COOTBeTCTBHMHM C 1. 6.1.2.1
OcHOBHOM 00pa3oBaTeNIbHOW MporpaMMbl 10 crnernuaiabHocTH 27.02.03 ABTOMaTtWka U
TeJIeMEXaHUKa Ha TPAHCIIOPTE (KEJIE3HOA0POKHOM TPAHCIIOPTE)

3.2. UnpopMmanoHHOe obecrniedeHre peain3auuu NporpaMmbl

Jia peanmuzanuu MporpaMMbl OUOIMOTEUHBINH (GOHI 00pa3oBaTeNbHON OpraHu3aluu
UMeeT IeYaTHble M JJIEKTPOHHBIE 0oOpa3oBaTelbHble U HH(POPMAIMOHHBIE PECYPCHI,
UCIOJIb3yEMbIE B 00pa30BaTEIbHOM MPOLIECCE.

3.2.1. IleyaTHble U31AHUA

1. ®pono B.A. Dnekrponnas texnuka. Y.l. DnekTpoHHBIE MPUOOPHI U YCTPOHCTBA!
YueOnuk / B.A. ®pono. — M.: ®I'BOY «Y4yeObHO-METOANYECKHI IIEHTp MO0 00pa30BaHHIO Ha
JKEJIe3HOJJOPOKHOM TpaHcmopTe», 2015. — 532 c.

2. ®ponoB B.A. Onextponnas texHuka. Y.2. CXEMOTEXHHUKA SJICKTPOHHBIX CXEM:
YueOnuk / B.A. ®ponos. — M.: ®I'BOY «Y4yeObHO-METOANYECKHI IIEHTP MO0 00pa30BaHHUIO Ha
JKEJIE3HOJOPOXKHOM TpaHcmopTey, 2015. — 612 c.

3. OgunoxoB A.C. OII 04 Dnektponnas texnuka [Tekcr]: Mertoaudyeckoe mocodue mo
npoBeaeHuto JabopaTopubix 3auaTuil / A.C. OguHokoB. — M.: ®T'BOY «YuebHo-MeToanyeckuii
LEHTP 10 00pa30BaHUIO Ha JKEJIE3HOI0POKHOM TpaHcnopTey, 2016. — 111 c.

3.2.2. DyeKTpOHHbIe U31aHus (JIEKTPOHHBIE pecypchl)

1 Axumona I'.H. Dnexrponnas texuuka [Tekct]: YueOnuk / [.H. AxkumoBa. — M.: ®I'BY
IO «Y4uebHO-METOIUYECKUN TEHTP MO0 O0O0pa30BaHUIO HA >KEJIE3HOJOPOKHOM TPAHCIIOPTEN,

2017. —332 c. Pexum nocryna: http://umczdt.ru/books/44/18678/.

2. ®ponoB B.A. DnektponHas TexHuka. Y.l. DnekTpoHHBIE MPUOOPHI U YCTPOUCTBA:
Vuebnuk / B.A. ®ponos. — M.: ®I'BOY «YuebHO-METOIUYECKUN TIEHTP MO 00pa30BaHMUIO HA

KEJIC3HOJOPOKHOM TpaHcmopte», 2015. — 532 c¢. http://umczdt.ru/books/44/62163/.

3. ®ponoB B.A. DnexktponHas TtexHuka. Y.2. CXEMOTEXHUKA SJIEKTPOHHBIX CXEM:
VYuebnuk / B.A. ®ponos. — M.: ®I'BOY «YuebHO-MeTONNYECKUN LIEHTP MO 0O0pa30BaHMIO HA

’KEJIC3HOJOPOKHOM TpaHcmopte», 2015. — 612 ¢. http://umczdt.ru/books/44/18676/ .



http://umczdt.ru/books/44/18678/
http://umczdt.ru/books/44/62163/
http://umczdt.ru/books/44/18676/

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YYEFHOU

JNCHUIIVIMHBI

Pe3ysabTarsl 00yyeHus

Kpurepum ouenkn

MeToanbl OLIEHKH

Hepeqeﬂb 3HaHHﬁ, 0CBAMBACMBbIX B pPAMKaX JUCHHUILIAHbI.

—  CyHOIHOCTh  (PU3MYECKHX
IPOILIECCOB, TPOTEKAIONINX B
JNIEKTPOHHBIX ~ MpHOOpax W
YCTPOMCTBAX;
—  TPUHOUNBL  BKIIOYEHUS
AJIEKTPOHHBIX ~ TPUOOPOB U
HOCTPOEHHUS AJIEKTPOHHBIX
cXeM;

— THUTIOBBIE Y3JIbI U YCTPOMCTBA

SHGKTpOHHOﬁ TCXHHKU.

- 00y4aroImuiicss 0OBSACHIET CYIIHOCTD
(bU3UIECKUX
MPOUCXOISIINX B

IIPOLIECCOB,
JEKTPOHHBIX
YCTPOMCTBAX;

- HNOACHACT MNPUHIMIIBI BKIHOUYCHUA
AJIEKTPOHHBIX PUOOPOB M TOCTPOCHHUS
SJICKTPOHHBIX CXEM,

- TIEPEUHCISCT M  XapaKTepus3yeT
OCHOBHBIE THUIIOBBIE Y3JIbl U YCTPOWCTB

3J'IeKTp0HH0171 TCXHHUKU.

Pa3JIMIHBIC
YCTHOI'O
TECTUPOBAaHUC,

BU/IBI
orpoca,

KOHTPOJIbHAs
pabora;
BBITIOJIHCHU A

OIICHKa

nabopaTopHOI
paboTHI.

Hepeqeﬂb yMeHHﬁ, 0CBaMBaeMbIX B paMKaX JUCHUIIIMHbI .

— OIIpeEIATh u
aHAJIN3UPOBATh OCHOBHBIC
rnapameTpbl ANEKTPOHHBIX
CXEM H 110 HUM YCTaHaBIIMBATh
paboToCIocOOHOCTh
YCTPOMCTB AJIEKTPOHHOU
TEXHUKU;

—  TNPOU3BOJHUTH

9JICMCHTOB

nooop
3JIEKTPOHHOM
o

armaparypel 3aJJaHHBIM

napaMmeTpam.

- OOydJalouMiics yBEPEHHO YHTAET
JJICKTPOHHBIC CXEMBI, AHATU3UPYET U
OIICHHBACT UX pabOTOCIIOCOOHOCTE;

- ompeneiseT THI W/WIA HOMHHAI
DJIEKTPOHHOT'O KOMIIOHEHTa II0 €ro
MapKHPOBKE;

- OLICHKa
pe3yIbTaToB
BBITTOJTHECHUSI
n1a00paTOPHBIX
pabor







