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1 MACHOPT PABOYEM IMPOI'PAMMBbI YYEBFHOM JTUCHUATLIVHBI

1.1 O6nacTs IpuMeHeHUsA padoyeii MPOrpaMMbl

Pabouas mporpamma yueOHou mucturuimHbl OI1.04 DiieKTPOHHAS TEXHHKA SBIISETCS YacTHIO
MpOTPaMMBbl TOJTOTOBKU CHEIHATKCTOB cpenHero 3BeHa (manee - TIIICC3) B cootBerctBUM ¢ DI'OC
CIIO nmns cnenuanbsHocT 27.02.03 ABTOMAaTHKa U TeeMEeXaHUKa Ha TPaHCIOPTE (3KEIe3HOIOPOKHOM
TPAHCIIOPTE).

[lpu peanuzanuu pabGoueill mporpaMmbl MOTYT HCIIOJNB30BAThCS pa3inyHble 00pa3oBaTelbHBIC
TEXHOJIOTUH, B TOM YHUCJIE TUCTAHI[MOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHUHU, HIEKTPOHHOE O0ydeHHUE.

Pabouas mporpamMMa ydeOHOW MUCHHUIUIMHBEI MOKET OBITh MCIIOJB30BaHA B MpodeccHoHanbHON
MOATOTOBKE, MEPENOrOTOBKE U MOBBIIICHIHU KBAJIU (PUKAILIMU pabOYnX MO MPOQeCcCUsiM:

DNEKTPOMOHTEp MO OOCTY)KUBAaHHIO M PEMOHTY YCTPOMCTB CHUTHAIM3AMU, LEHTPAIM3alUud U
OJIOKUPOBKHU,

DNEeKTPOMOHTAXXHUK 10 CUTHAIIM3ALM U, LIEHTPATU3aIMH U OJTOKUPOBKE.

1.2 MecTo yuyedHoli nucuumiinael B cTpykrype OIOII-MIIICC3:
VYuebnas nucnuniauia OI1.04 DnexTpoHHas TEXHUKA SBJISETCS YaCThiO 001IeNpo GecCHOHATBHOTO
LUKJIA.

1.3 Ilnanupyemble pe3yabTaTbl OCBOCHMSI Y4eOHOMH THCHMILUINHBI:

1.3.1 B pe3ynprare 0cBOEHUS y4€OHON AMCHHUILIMHBI 00yJalONICs JOIKEH

yMeThb:

— OIpeneisITh W aHAJIMU3UPOBATH OCHOBHBIE IAPAMETPBhl JJIEKTPOHHBIX CXEM M IO HUM
YCTaHaBJIUBATh paOOTOCIOCOOHOCTD YCTPOMCTB AJIEKTPOHHON TEXHUKH;

— IIPOU3BOAMTH [10A00P 3JIEMEHTOB 3JIEKTPOHHOH anmnapaTypsl 110 3aJaHHbIM I1apaMeTpam

3HATH.

— CYIIHOCTh (PM3UYECKUX MPOIECCOB, MPOTEKAIOIMX B 3JIEKTPOHHBIX IPUOOpaxX M YCTPONUCTBAX;

— IPUHIUIIBI BKIIOUEHUS YJIEKTPOHHBIX TPHOOPOB U TOCTPOEHU S AIEKTPOHHBIX CXEM;

— TUIIOBBIE Y371l U YCTPONCTBA 3JIEKTPOHHON TEXHUKH.

1.3.2 B pesynbrare OCBOCHHS Y4eOHON IUCIMIUIMHBI OOYJarOMMHCS JOJKEH CPOopMHUpPOBATH
CIIEYIOIME KOMIIETEHLIUU:

-o0mme:

OK.01 Ber6upats crmoco0sl peimeHus 3a1a4 npo GecCHOHAIBHON eATEeTbHOCTH TPUMEHHUTEIIBHO K
pa3IUYHbIM KOHTEKCTaM

OK.02 Mcnonb30BaTh COBpEMEHHBIE CPECTBA IMOKCKA, aHAIN3a U UHTEepIIpeTaui HHQOpMalu U
MH(pOpMAIIMOHHBIE TEXHOJIOTHH /7Sl BHIMOJIHEHU 33124 TpodecCHoHanbHON IeATeIbHOCTH

-npo¢eccHOHAJIbHBIE

[IK1.1 Ananu3upoBarh pabOTy CTaHLIHOHHBIX, IEPETOHHBIX, MHKPOIPOIECCOPHBIX U
JUArHOCTUYECKUX CUCTEM aBTOMATHKH 110 IPUHLIMIINAIBHBIM CXEMaM

[IK2.7 CocraBiasiTh U aHAIM3UPOBATH MOHTAXKHBIE CXEMbl YCTPOWCTB CHTHAJIM3aLUU,
LEHTpaIn3aluy U OJOKUPOBKH, JKEJIE3HOJOPOKHON aBTOMATUKHU U TEJIEMEXaHUKHU 110 MPUHLIMITHAIBEHBIM
cXemMaMm

[1K3.2 W3mepsTb W aHAIM3UPOBATh NapaMeTpsl MPUOOPOB U YCTPOWCTB CHUTHAJM3AIWH,
[EHTPATU3AIUN U OJIOKUPOBKH.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM IUCIATLIMHBI
2.1. O6beM y4eOHOI JTUCHMILIMHBI M BUAbI y4eOHO# padoThI

Ounas popma o0yueHust

Bua yueOHoM padoThI

O0LeM yacoB

MakcumaJsibHas yyeOHasi Harpy3ka (Bcero) 110
Obs3aTenbHasi ayIUTOPHAsA y4eOHasi Harpy3Ka (Bcero) 69
B TOM YHCJIE:

JIEKIIA U 49
MPAKTHYCCKUE 3aHSITHS

nabopaTopHbIE 3aHSITUS 20
CamocrosiTesibHas padoTa o0ydalomerocs (Bcero) 29
B TOM YHCJIE:

[ToaroroBka K OTBETaM Ha KOHTPOJIbHBIC BOIPOCHI TI0 3aaHHBIM TEMaM, 16
CHCTEMATH3AIS 3HAHUH, MOJATOTOBKA K SK3aMEHY

ITonroroBka gokmnagoB 3
[ToaroToBKa K Ja00paTOPHBIM 3aHATHSIM 10
Ilpomesrcymounas ammecmayusn 6 gpopme Ix3amena (4 cemecmp) 12




2.2. TemaTn4eckuii IVIaH ¥ COAeP:KaHUE ydeOHOM INCUMIIIMHBI

YpoBeHb
O0CBOCHMS,
HaumeHoBaHue pa3nesioB Copep:xkanue y4e0HOro MmaTtepuajia u popMbl OPraHu3aliu aesiTeJIbHOCTH OobeM B | ¢dopmupyembie
U TeM o0yyaroumxcs yacax KOMIIe Te HIIN U,
JINYHOCTHBbIE
pe3yJIbTaThl
1 2 3
BBenenue Conep:kanue y4eOHOro MaTepuajia 1 OK1, OK2,
3a/aun ¥ 3HAYCHUE U CIIUTIIIMHBI HA COBPEMEHHOM 3Tarle Pa3BUTHS O0IIECTBA U B CUCTEME IIK1.1.,IIK2.7,
MOATOTOBKU CIEI[UATNCTOB, €€ CBS3b ¢ ApyruMu AuctunanHamu. Kimaccudukamms u T1IK3.2
Ba)XHEHIIME HAMPaBJICHUsI JIEKTpOHUKU. KpaTkast mctopusi BOSHUKHOBEHUSI I PA3BUTHUSA
ANEKTPOHUKH. TEeXHOJIOTHS IIEKTPOHHBIX MPUOOPOoB. OOIACTh MPUMEHEHUS DICKTPOHUKH.
Ponb 1 3HaueHue 3JIEKTPOHHON TEXHUKH Ha KeJIE3HOI0POXKHOM Tpancnopre. [lepcrekTuBs
Pa3BUTHS DJIEKTPOHUKHU
Pa3znen 1. dnemeHnTHasi 6a3a 371e KTPOHHBIX YCTPOMCTB 31
Tema 1.1. ITaccuBHbIC Copep:xanue y4eOHOIo MmaTepuaJia 3 OKl1, OK2,
3JIEKTPOHHbIE Hasnauenue, kiaccuuKaims, KOHCTPYKIUS, XapaKTEPUCTUKA U MapKHPOBKA MACCHBHBIX IIK1.1.,I1K2.7,
KOMIIOHEHTBI 3JIEMEHTOB 3JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJIEHCATOPOB, KaTYIIEK, APOCCENEH, [1K3.2
TpanchopmaTopoB. Psel HomuHanos paguoneraneit E6, E12, E24, FA8 uT.n.
Tema 1.2. ®usnueckue Conepxanue yueOHOro MaTe puaJia 2 OK1, OK2,
OCHOBBI paGoTHI dusnyecKrue OCHOBBI MOAYIPOBOAHUKOB. CTPYKTypa 3JEKTPOHHBIX 000JI0YEK aTOMa. IIK1.1.,I1K2.7,
MOJIYNPOBOIHUKOBBIX CtpykTypa KpUCTATMYECKOM PEIIETKH TMOJTYIMPOBOJAHUKOB. DHEpPreTHUYECKas JuarpaMmma. [1K3.2
npudopoB CobcTBeHHas U TpUMECHasi TPOBOUMOCTD MOJIYIIPOBOAHUKOB. [ eHepalius v pekoMOuHAaII s
3JIEKTPOHHO-IBIPOUYHBIX Map. Ou3nvecKre Nporecchl B KOHTAKTHBIX COSIUHEHUAX
MOJIYITPOBOTHUKOB.
Crtpykrypa u MeXaHW3M BO3HUKHOBEHMS AIEKTPOHHO-ABIPOYHOrO nepexoaa. CpoiicTBa p-n
repexo/1a Mpy HaJWMYMK BHEITHETO HAIMPSHKEHUST CMEIleHMs. BosbTaMiiepHas XxapakrepucTuka p-
nnepexoa. KoHTakTHas pa3HOCTh MOTEHIMAIOB METAILT-TIOypoBOIHUK. [[p0o0oii anekrpoHHO-
JILIPOYHOIO TIEPEXO/IA.
Tema 1.3. Copnep:xkanue y4eOHOro MmaTepuajia 5 OK1, OK2,
IHosrynpoBoAHUKOBBIE Kunaccudukanus monynpoBOAHUKOBBIX JUO0B. Y CTPOWCTBO, MIPUHIIUI ACHCTBUS, IIK1.1.,IIK2.7,
AUO0AbI BOJIbTaMIICPHbIC XapaKTCPUCTUKU IHOJ0B pa3IMYHbIX BUJOB. Bbal;IMHTeJILHHe JOUOMBI, [1K3.2

YCTPONCTBO, THUIBI IMOJOB 11O TEXHOJIOTHYECKOMY HMPHUHIIUITY, MADKUPOBKA




B Tom unciae, JabopaTopHbIX padoT

JlabopaTopnasi padora Ne 1 VccienoBanue moaynpoBOAHUKOBBIX BHITPSIMATEIIBHBIX
JMOJIOB.

CamocrosiTeibHas paboTa

Iloozomoska k nabopamopnou pabome Ne 1 ViccinenoBanue mosynpoBOAHUKOBBIX
BBINPSIMUTEIBHBIX THOJIOB.

Tema 1.4. bunoJuasipabie
TPAH3UCTOPbI

ConepxkaHue y4eOHOro MmaTepuasa

OO0ume cBEeCHHS O CTPYKTYpe OUIIONSIPHBIX TPAH3UCTOPOB. YCTPOHCTBO, IPUHITUII
JIEMCTBUS U CXEMbI BKIIOUECHUA. TUITBI TPAH3UCTOPOB, ONPEAEIIAEMbIE TEXHOJIOTHEN
npou3BozcTBa. CTaTHYECKUE XapaKTEPUCTUKH TPaH3HCTOPOB. CXeMBbI C OOIIMM SMHUTTEPOM
(OD) u obmeii 6a3oii (OB). Cucrema h-mapaMeTpoB, CIIOCOOBI X OMPEICICHHUS.

B Tom yucie, 1a00paTOPHBIX padoT

Jlabopatopnas padora Ne 2 lccienoBannue TUIIOBBIX CXEM BKIIOUYEHUS TPAH3UCTOPOB.

OK1, OK2,
I1K1.1.,I1K2.7,
[1K3.2

CamocrosiTebHast paboTa

Ilooeomosxa k rabopamopnoi pabome Ne 2 ViccinenoBaHue TUTIOBBIX CXEM BKITIOUCHUS
TPaH3HCTOPOB

Tema 1.5. IloaeBble
TPAH3UCTOPbI

Copep:kanue y4e0HOro matepuajia

ITonesbie Tpan3ucTopsl. [losieBble TPaH3UCTOPHI C YIPABIISAIONIMM P-N IEPEXOI0M;
YCTPOMCTBO, MPUHILIMI ACHCTBUS, CXeMa BKIFOYEHHUSI, CTATUYECKIE XapaKTePUCTHKH, CHCTEMA
MapaMeTpoB U CIIOcOOBI UX orpeseneHus. [loneBbie TpaH3UCTOPHI C K30 POBAH HHIM
3atBOopoM. MOII-Tpan3uctopsl co BCTpoeHHbIM KaHasioM; MOII-TpaH3ucTOps C
VHYLIUPOBAHHbBIM KaHAJIOM.

B ToM uncie, 1adopaTopHbiX padoT

JlabopaTopnasi padora Ne 3 VccnenoBanue CBOWCTB IOJIEBOTO TPAH3UCTOPA B CXEME
BKITFOUEHUS C OOIIMM HCTOKOM.

OKl1, OK2,
IK1.1.,I1K2.7,
I1IK3.2

CamocrosiTebHast padora

Ilooeomoexa xk rabopamopnoii pabome Ne 3 VccnenoBanue CBOWCTB MOJIEBOTO TPAH3UCTOPA
B CXEeMe BKIIFOUCHUSI C OOIIMM HCTOKOM.

Tema 1.6. Tupucropsi

Conepxanue yueOHOro MaTe puaJia

Krnaccudukanust THpUCTOPHBIX CTPYKTYP. JHMHUCTOP, CHMMETPUYHBIA TUOIHBIA THPUCTOP.
Tpuoanslit TuprcTOp (TpUHUCTOP); BosbTaMepHble XapaKTepUCTUKU, CXEMbl BKIIOUYEHUS U
[1apaMeTpBl.

B ToM uncie, 1adopaTopHbiX padoT

OKl1, OK2,
I1K1.1.,I1K2.7,
I1IK3.2




Jlabopatopnas padora Ne 4 VccienoBanue cBONCTB THPUCTOPOB.

CamocrosiTesibHas padoTa

Iloocomoexa k nabopamopnotl pabome Ne 4 ViccnenoBanvue CBOMCTB THPUCTOPOB.

Tema 1.7. Heauneiinoie
MOJIyNPOBOTHUKOBbIE
pe3ucTopbI

Copep:kanue y4eOHOro MmaTepuajia

OcHOBHBIE OIpeIeICHHS U KITacCH PUKAIUs MOTYIIPOBOAHUKOBBIX PE3UCTOPOB.
TepMope3uCcTOphI C OTPUIIATETIBHBIM U IOJ0KUTEIBHBIM TEMIIEPATYPHBIM KO3 PUIIIEHTOM
compoTtuBieHus. Bapucropsl, mo3ucropsr; bomomerp. Ilapamerpsr 6osioMeTpoB 1
MIPUMEHEHHUE B YCTPOMCTBAX KEJIE3HOIOPOKHON aBTOMATUKH.

OK1, OK2,
I1K1.1.,I1K2.7,
[1IK3.2

Tema 1.8.
Onro3J/ieKTPOHHBIE
npuodopbI

Copep:kanue y4eOHOro Mmatepuajia

3akoHbI poTodddekTa U GOTOIIEKTPOHHOU IMHUCCHU. DOTOIICKTPUICCKUEC U
CBETOM3IIyUaIoNe TPUOOPHI: 001ImMe CBECHUS U KTacCUUKAIINS, TTPUHITAT PabOTHI,
XapaKTEepPUCTUKH, TTapaMeTphl U TpuMeHeHue. OOIme cBeAeHHS 00 ONTOIEKTPOHHBIX
npudopax.

[IpeumymecTBa 1 HeJOCTATKU MPUOOPOB onTodekTpoHuku. Kiaccu pukanms
OIITORJIEKTPOHHBIX MOIYIPOBOAHUKOBEIX MPUOOPOB. [lomyrnpoBogHIKOBBIE
doTodMeKTpIUecKre (OMTOAICKTPOHHBIC) TPHUOOPHI: TPUHIIHI PAOOTHI, XapaKTEPUCTHUKH,
napameTpsl U mpuMeHeHne. ONTPOHbBI: IPUHIUT PaOOTHI, XapaKTEePUCTUKU, TTapaMETPhI U
npuMeHeHue. [1oynmpoBoTHUKOBEIE TPUOOPHI OTOOpaXKEHUI MHPOPMAITUN —
AJIEKTPOJIIOMUHECLIEHTHBIE, CBETOAUOHBIE U KU IKOKPUCTAIITNYECKHE. Y CIOBHOE
0003Ha4YeHHE U MapPKUPOBKA (POTOIIEKTPUUECKUX, CBETOURITYYAIOIMX MPHOOPOB, ONTPOHOB
1 IpuOOpPOB 0TOOpAKEHUS HH(POPMAIIHH.

Tema 1.9 KonrposabHasn
pabora

KonTponbHas pabora «DiemeHTHast 6a3a 3JeKTPOHHBIX YCTPOHCTBY

Pa3nes 2. OCHOBBI CXeMOTEXHUKH 3J1e KTPOHHBIX YCTPOCTB

53

OKl1, OK2,
I1K1.1.,I1K2.7,
I1IK3.2

Tema 2.1. UcTOUYHHKH
NMUTAHUA 1€ KTPOHHBIX
YCTPOICTB

Copep:kanue y4eOHOro MmaTepuajia

Bempsmutenu. Kiaccudukanust oqH0oGa3HBIX BRITPSIMUATEICH.

ITocTpoenue, mpuHIMN PabOTHI U MapaMeTpbl OAHOMOJIYIEPUOAHOM, IBYXIOIYIEPHUOIHOM
1 MOCTOBOMH cxeM BhInpsaMieHus. Tpexdasubie cxembl BbIIpsMiIeHUs. BiusHue xapakrepa
Harpy3ku Ha paboTy BBIIPAMUTENBHBIX cxeM. CriaxuBaronpe QuibTpbl. PaboTa Ha
Bcrpeunyro DJIC. 3apsaansle yerpoiicTa. [llupoTHo-umnynscHas Mmoaynsanus. MMmnynscHble
ncTOUYHMUKH nuTaHus. Ctabunusaropsl HanpspkeHus. MIcTouHuky cTaOuiIbHOIO TOKA.

13

B Tom uncie, 1a6opaTopHbIX padoT

JlabopaTtopuasi padora Ne 5 lccienoBanue oHO(A3HBIX BBITPSIMUTEICH.
JlaGopaTopnasi padora Ne 6 ccienoBanue criaaxuBarOnmx (QUIBTPOB.
JlaGopaTtopuas padora Ne 7 VccienoBanue ctabuimsaropa HalpsHKeHUSL.

OK1, OK2,
MK1.1.T1K2.7,
TK3.2




CamocrosiTesbHast pabora

Iloocomoexa k nabopamopHvuim pabomam:

JlaGopaTopnas padora Ne 5 MccnenoBanue ogHO(MA3HBIX BBIPSAMHUTEICH.
JlaGopaTtopuasi padora Ne 6 lccienoBanue criuaxuBaonmx (QHIBTPOB.
JladopaTopnasi pa6ora Ne 7 VccnenoBanue ctabuim3aTopa HampspKEHUS.

Tema 2.2. Ycuaurean

Copep:xkanue y4eOHOro MmaTepuajia

Haznauenue n wraccudukanus 371eKTpOHHBIX yeunuTteneid. CTpyKTypHas cxema
3JIeKTpOHHOTO yeuiauTens. OCHOBHbBIE MOKa3aTenu paboThl yeunuteneil. O6paTHasi CBsI3b B
YCHIIMTENSIX, €€ BHU/IbI, Kiaccuukanus. BrusHue oOpaTHON CBsI3M Ha OCHOBHBIE ITOKA3aTEIH
paboThl ycuauTeNs: KO3POULIMEHT YCUICHUS, YyBCTBUTEIbHOCTD, BHIXOIHAS MOIIHOCTb.
Cxembl BKIIIOUEHUS YCUIIUTEIBHBIX 3JIEMEHTOB B YCUIIUTENAX. BriusHue cxem BKIIOYEHUS
YCUJIUTENBbHBIX 3JIEMEHTOB Ha YCUJIEHHE TOKA WJIM HAPsDKEHUsSI B ycruinTene. Buisl pabounx
PEXKUMOB YCHIIMTENbHBIX 3J1eMEHTOB. KpaTkas Xxapakrepuctuka pexumoB A, B, AB, C.
Croco0b1 obecrieueHust pabodero pekuma yCHIIMTETLHOTO 3JIEMEHTa (TPaH3UCTOpa).
CnocoObl motaun cMenieHus. TepmocTabuin3anus 1 TEPMOKOMIIEH AU MTOJIOKESHUS
paboueil TOYKM MOKOSI YCUIIMTENIBHOTO 3JIEMEHTA. Y CHIIUTENN IEPEMEHHOTO TOKa U
Hanpspkerus. [loctpoerne u paboTa OJHOTAKTHBIX U JIBYXTAKTHBIX KAaCKaJlOB YCHJICHUS.
Oco0eHHOCTH MOCTPOCHUSI BXOAHBIX M BBIXOJIHBIX KacKaoB. TpeOoBaHUs, MPEIbIBIIIEMbIEC K
BXOJHBIM (TIPEIBAPUTENBHBIM), TPEABBIXOHBIM (TTPOMEKYTOUHBIM) U BBIXOJIHBIM
(OKOHEUYHBIM) KacKajaM ycusieHus.. MHorokackaanble ycuinuTenu. EMkocTHas, pesucTopHas
U TpaHcopMaTopHas MexXKackaaHble cBs3u. CrocoObl YMEHbBILIEHUSI Tapa3uTHON 00paT-
HOi1 cBsi3u. [locTpoenue u pabora (azoMHBEPCHBIX KACKAIOB U YMUTTEPHBIX TOBTOPUTEICH.
Ycunurenu mocTOSHHOTO TOKA. bamaHCHBIE CXeMbl YCHIIUTENCH TOCTOSIHHOTO ToKa. [[peiid
HYJS U cr1ocoObl ero ymeHblieHus. Juddepenimansupie yeunurtenu. OnepanuoHHble
yeunutend. CxeMbl BKIIOUEHHS ONepallMOHHBIX YCUIIUTENeH

18

B Tom uncie, 1a60paTOPHBIX PadoT

JlabopaTopnasi padota Ne 8 VccinenoBanue 0JHOTAaKTHOTO YCHJIMTEISL.
JlaGopaTopnasi padora Ne 9 VccinenoBanue cxeM BKIIOYEHUS ONEPAIMOHHBIX YCUITUTEIICH.

CamocrosiTenbHast paboTa

Iloocomoexa k nabopamoprvim pabomam Ne 8,9 ViccnenoBanne OAHOTAKTHOTO YCUITUTEIS.
HccnenoBanue cxeM BKIKOYEHUSI ONlepalliOHHBIX YCUIIUTENEH

Cocmasumu KOHCNeKmbl, N0O20MOBUMb OMEEMbl HA BONPOCHL NO MEMAM.:
TepmocTabunuzanus pexXKMMOB padboThI, padoTa TpaHCHOPMATOPHBIX OJHOTAKTHBIX U
JIBYXTaKTHBIX KacKaJoB, OecTpacGopMaTOPHOTO JIBYXTAKTHOTO KacKaja, MHOTOKACKATHBIC
YCUJIUTEIIH.

OK1, OK2,
IK1.1.,I1IK2.7,
[1IK3.2




Tema 2.3. I'eHepaTopsl

Copep:kanue y4eOHOro MaTepuaJia

OOmmas xapakTeprucTUKa U KIacCu(UKAIHsI TeHEPaTOPOB IEKTPUUECKUX KOJICOaHUH.
Kone6arenbHblit kKOHTYp. CBOOOIHBIE KOJIEOaHUS B KOJIEOATETbHOM KOHTYpE.
BeiHyx1eHHbIe KOJIeOaHUs B TIOCTIEIOBATEIBHOM H ITApAJUIETIbHOM KOJICOATEIIEHOM KOHTYpE.
Bup! napannenbHbIX KOHTYPOB. BbIHYX/I€eHHBIE KOJIeOaHUs B CBA3aHHBIX KOHTYpax.
[IpuHUMT TOCTPOCHHS U pabOTHI TeHEpaTOPa CUHYCOMAATIBHBIX (TApMOHUYECKHUX)
kosiebanuii. OCHOBHBIE OHATHS U TPEOOBAHHUSI K TOCTPOCHHIO FEHEPATOPOB rapMOHUYECKUX
kosiebanuii. ABTorenepartop tumna LC. Tpexroueunsie cxembl aBToreHeparopos Tuma LC.
Crabunu3zanus yacToTsl reneparopos tumna LC. KBapiieBbie reHepaTopbl 1 CXEMBI €
MPUMEHEHHUEM KBapIIEBBIX CTa0MIM3aTOpoB. COBpEMEHHBIE METO bl TIOTyIEHUS
rapMOHMYECKHX CUTHaJIOB. CHHTE3aTOPHI YACTOTHI.

CamocTosiTeibHas paboTa

ITogroToBUTH AOKJIaZ, NPE3CHTAL IO HAa TEMY: «FeHepaTopLI B YCTpOﬁCTBaX ABTOMAaTHKKU Ha
JKCJIC3HOAOPOKHOM TPAHCIIOPTE»

OKl1, OK2,
[1K1.1.,I1K2.7,
[1IK3.2

Tema 2.4. DiekTpudeckKue
(puabTpsI

Conepxanue yueOHOro MaTe puaJia

Dnexrpuyeckue GUIBTPbI, PA3HOBUIHOCTH, IPUHIUIT pabOThI, 00JaCTh TPUMEHEHHUSI, CXCMBI
BrmoueHus. LC-dunstphl, RC- huimbTpbl

B Tom uncie, 1a6opaTopHbIX padoT

JlabopaTopnasi padora Ne 10 VccrnenoBanue yctpoiicTBa U pabOThI SJIEKTPUIECKUX
¢unpTpoB T 36D 1 3b-JCIII

CamocrosiTeibHast paboTa

IToozomosxka k nabopamoprotl pabome Ne 10 ViccnenoBanue ycTpoicTBa  pabOThI
anekrpudeckux ¢unapTpoB Thna 3b® u 3b-JICIHI

OKl1, OK2,
I1K1.1.,I1K2.7,
[1K3.2

Tema 2.5. Di1eKTpOHHBIE
KJII0YH

Copep:kanue y4eOHOro MmaTepuajia

OOmnme cBeneHus 00 AIMEKTPOHHBIX KII0YaX KaKk (POPMHUPYIOIMX HETHHEHHBIX IETISIX.
OcCHOBHBIE TOHATHUSA O TMOAHBIX U TPAH3UCTOPHBIX KIH0YaX, UX BUABL. [ [puHIMIE]
MOCTPOEHUS ¥ paboTa JUOJHBIX KITtoUel. [IpHHIIUIIBI TOCTPOSHUS M pabOTHI TPaH3UCTOPHBIX
KII0Yei Ha OMIOJISAPHBIX U MOJIEBBIX TPaH3UCTOpaX. TpaH3UCTOPHBIE KIIOYM C BHEIIHUM
HMCTOYHUKOM CMelieHUs. TpaH3uCTOPHBIN EPEKIoYaTeb TOKa. JIMOAHBIE U TPAH3UCTOPHBIE
OTPaHUYHUTENIH OJTHOMOJIIPHOTO U JBYXIOJIIPHOTO CHUTHAJIA

OK1, OK2,
[1K1.1.,I1K2.7,
[1IK3.2

Tema 2.6. Jlormueckue

Copep:kanue y4eOHOro MmaTepuajia

OK1, OK2,




3JIECMEHTHBI

[TonsATHS 0 TOTMYEcKUX (PYHKUHMSX, dJIEMEHTaX U JIoTH4yeckux ycrpoiictBax B LIIMC.
OcCHOBHBIE XapaKTEPUCTUKH U MapaMeTPhI JIOTUYECKUX 3JIeMEHTOB. CXeMHBbIE peIeHUs
OCHOBHBIX JIOTHYECKUX 3JIEMEHTOB: TpaH3uCTOpHO-Tpan3uctopHeie (TTJI, TTJIL),
smuTTepHO-CBsizanHbIe (DCJI), naTerpanbHo-nH)ekunonusie (M2J1), Ha oneBbIX
tpan3uctopax u KMOII ctpykrypax.

CamocTosiTeibHas paboTa

O606H.[€HI/IC H CUCTEMAaTU3al A 3HaHui mo TeMe. CocraBieHue OITOPHBIX CXCM OTBCTOB Ha
KOHTPOJIBHBIC BOIIPOCEI ITO TCMCE.

I1K1.1.,I1K2.7
[1K3.2

3

Tema 2.7. Tpurrepbt

ConepxkaHue yueOHOro MaTepuasa

OO6ume cBeeHMs O TpUITEpax U ux Kiaccuukauus. [IpuHuun nocrpoeHus u padora
CXeM CHMMETpUYHOro Tpurrepa. [IpuMmeHeHHNe TpUITEpOB B KAUECTBE JIEMEHTOB MaMSTH,
nenuTeneil yacTotel. [locTpoeHne ctaTuuecKux U TMHaMH4ecKuX TpurrepoB. CocraB
CXEMbl, Ha3HAYEHHE AJIEMEHTOB U MPUHIUII IEHCTBUS HECUMMETPUYHOTO TPUITEPA
[IMuTTa Kak GopMUpOBATENS UMITYIbCOB MPAMOYrOJbHONW (OPMBI U3 CHHYCOMAAIBHOIO
HanpspkeHus. O01acTh IPUMEHEHHS TPUITEPOB B YCTPOICTBaX aBTOMAaTHKM Ha
KEJIE3HOJOPOKHOM TPAHCIOPTE

CamocrosiTesibHas paboTa

OO0o0mmenne u cucTeMaTu3amus 3HaHuM 1o pazaeny. CocTaBieHUE OMTOPHBIX CXEM OTBETOB
Ha KOHTPOJIbHBIE BOMPOCHI IO TEME.

OK1, OK2,
I1K1.1.,I1K2.7
[1K3.2

b

Paznen 3. OCHOBBI MUKPO03.J1

CKTPOHUKU

13

Tema 3.1. IlpuHuunbr 1

Copep:kanue y4eO0HOro Mmatepuajia

TEXHOJIOTUH MOCTPOE HUSA
nMC

OOume cBeICHUS 0 MUKPOIJIEKTPOHUKE. TepMUHOJIOTUS B KIIaCCH(PUKAIIAST HHTETPATBHBIX
mukpocxem (MMC). Cuctema o6o3naueHuit UMC. OCHOBHBIC TOHSTHS O KOHCTPYKTHBHO-
TEXHOJIOTNYCCKUX 0C06CHHOCT}IX HU3TrOTOBJICHU S UHTCTPAJIBHBIX MUKPOCXCM. OcCHOBHBIE
IIOHATHUA O METOAAaX U30JIAINU 3JICMECHTOB U KOMIIOHCHTOB 1 METOdax (1)0pMI/IpOBaHI/I5[
AKTUBHBIX U TTACCUBHBIX AJIEMEHTOB U KOMIIOHEHTOB B UMC. CXeMOTEeXHIYECKHE
ocobennoctu B UMC

CamocrosiTesibHas padboTa

[ToaroToBKa K 3K3aMeHY.

OK1, OK2,
I1K1.1.,I1IK2.7
[1IK3.2

3

Tema 3.2. AHAJIOTOBBIE

Conepxanue yueOHOro MaTe puaJia

nMC

OO6ume cBeneHus 00 aHAIOTOBBIX MHTErpasibHBIX MUkpocxemax (AMMC). Ocobennoctu
noctpoennss AUMC nnisa yeuneHus, mpeoOpa3oBaHusi 1 00paOOTKH CUTHAJIOB.

CamocrosiTesibHast paboTa

OKl1, OK2,
[1K1.1.,I1IK2.7
[1K3.2

3
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IloaroroBka k OK3aMCHY.

Tema 3.3. LHu¢p posbie Copep:kanue y4eOHOro MmaTepuajia ) OK1, OK2,
UMC Oo6ume ceenenns o LIMMC. Jloruka mpeacraBieHus HHGOpMaIuu B HQpoBoii Gopme. IK1.1.,IIK2.7,
Knaccudukanus 1uppoBbIX HHTErPaIbHBIX MUKpocxeM. O000IeHne 1 cucTeMaTH3aims I1IK3.2
3HaHUU
CamocrosiTessbHast pabora 2
[ToaroToBka K 3K3aMeHY.
IIpome:kyTO4YHAs aTTeCTALMS — IK3aMeH B 4 cemecTpe 12
Bcero 110

J1s XapaKkTepuCTUKN YPOBHS OCBOCHHS y4eOHOTO MaTepuaa UCIOIb3YIOTCS CIEAYIONHEe 0003HAYCHHUS:

1. -o3HaKOMUTENBHBIN (Y3HABaHHE PaHEE U3YYEHHBIX OOBEKTOB, CBOMCTB);

2. - penpOAYKTUBHBIH (BBIITOJIHEHUE AESTEIbHOCTH 110 00pasIly, HHCTPYKIIUU WM I10J] PYKOBOJICTBOM)

3.- MPOAYKTUBHBIN (TJTAHUPOBAHUE U CAMOCTOSITEIIEHOE BBITIOJIHEHHUE JCATEIbHOCTH, PELICHHE TTPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ALIAA ITPOT'PAMMBbI YUEBHOM JTACHUILIUHBI

3.1 TpeGoBaHusi K MUHHMAJIbHOMY MaTepPHAJIBHO-TEeXHUYECKOMY 00ecreYe HUI0

VYuebHas TUCHUIUIMHA pealTu3yeTcs B 1a00paTopuun «IJIEKTPOHHAS TEXHUKAY.

OOopynoBanue yueOHOTO KaOWHETA:

Paboune mecta 1o KonuuecTBy oOydaronmxcst (CToJ, CTyi);

OO0opynoBanHOE pabouyee MECTO TTPEMOAaBaTENS,

Meroanueckoe obecredeHne o IUCHUIIINHE «IEKTPOHHAs TEXHUKA;

Paznarounslif MaTepuan i CTyAEHTOB 110 AUCHHUTLIIUHE;

Harnsnaeie noco6ust.

IImakatsr;

CTEH/IbI JJIs1 BBITIOJIHEHUSI Ta0OpaTOPHBIX padoT:

crenq tuna JUCICHP.001 PO (1068);

crenn tTuna OMBUCP.001 PO (1097); 17JI1-03.

W3mepuTenbHble TPUOOPHI: OJJHOTYYEBBIE AIEKTPOHHBIE OCHUIUIOTPadbl U MYIbTUMETPHI;

['eneparop rapMoOHHYECKUX KOJICOAHUIA;

KoM1muiekT MOHTaKHBIX HHCTPYMEHTOB (Ha0Op OTBEPTOK, MIIOCKOTYOLbI, 00 KOpe3bl, MasiIbHUK
C MIPUHAISKHOCTAMH JJIS TAWKU, TUHIETHI, U3MEPUTENbHBIE IIyIIbI);

HaOOPBI JIEMEHTOB M KOMITOHEHTOB: TIOJTYITPOBOTHUKOBBIX TPHOOPOB (IHOIBI, OUTIONISIPHBIC U
MOJIEBbIE TPAH3UCTOPBI, TUPHUCTOPBI, ONTONAPHI, IHU(PPOBLIE U AHATOTOBBIE MUKPOCXEMBI ), PE3UCTOPHI
(TOCTOSIHHBIE U TIEPEMEHHBIE), KOHJAEHCATOpbl (IIOCTOSHHBIE U IEPEMEHHbIE), MajoradapuTHbIE
JIpocceny, MayioradapuTHbIE TpaHC(opMaToOpbl (MMMOYIBCHBIC, COTIACYIONME, ITTOBBIMAIOIIHE,
MOHMXAOUWeE) U Ap.

JHMIIEH3MOHHOE ITPOTpaMMHOE oOecrieueHne

KOMITBIOTEPBI 110 KOJIMUYECTBY O0YyJaroIMXCcs

nepudepuiinble ycTpoiicTBa (ckaHep, MPUHTED);

MYJIbTUMEIUMHBIN TPOEKTOP;

3.2. UndopmanuonHoe obdecneveHHne peaau3anuy NporpaMmbl
IlepeyeHb peKOMEHAYeMbIX Y4YeOHbIX M3AaHMH, JJONOJHUTEJLHON JIMTEPATYPbl

HNuTepHeT-pecypcoB, 0a3bl JaHHBIX 0HOIHOTEYHOTO GoHaA:
3.2.1.0cHOBHBIE HCTOYHUKHU:

1. 1. MockatoB E. A. DnekrpoHHas TexHuka: yaeoHoe mocobue / E. A. MockaTtoB. —
MockBa : KnaoPyc, 2023. — 199 c¢. — ISBN 978-5-406-11357-8. —TekcT: 3JI€KTpOHHBII//
DJIEKTpOHHO-0MOMOTEYHasi  cucTeMa BOOK.RU : [caiiT]. — URL: URL:

https://book.ru/book/948718. —Pexum noctyna: DbC «Book.ru», 1o maposto

3.2.2.J/lonoTHUTEJIbHbI€ HCTOYHHKMU:

1.KouetkoBa A.E. DiekTpoHHKa ¥ MUKPOIIPOIIECCOPHAsI TEXHUKA: yaeOHoe mocodue / A. E.
KouerkoBa. — Mocksa: YMII XAT, 2023. — 152 c. — 978-5-907479-65-4. — Tekcr
AJICKTPOHHBIN // YMI] KAT : AJIEKTPOHHAS OuoIIMoTeKA. — URL:
https//umczdt.ru/books/1037/280469/. — Pexum noctymna: Db «YMIL XJ[T», mo maposto

2.Camuta E. }O. DnekrpoHHast TexHUKa U IpeoOpa3oBaTeNu B 3JIEKTPOCHAOKEHUU: yueOHOe
nocooue / E. FO. Canuta, T. B. KoBanepa, T. B. KomsgkoBa. — Owmck : OMI'VIIC, 2021. — 111 ¢c. —
ISBN 978-5-949-41274-8. — Texct: 21eKTpoHHBIN // JlaHb: 371eKTpOHHO-O0MOMMOTEeYHAs cHcTeMa. —
URL.: https://e.lanbook.com/book/190234. —Pexum noctymna: DBC «Jlanby, 1Mo naposto

3.Camuta E. 0. OGopynoBanue i yCTpOWCTB 3JeKTpocHabxkeHus: yueOHoe nmocobue / E.
10. Canura, T. B. KoBanera, FO. B. KonapareeB. — Omck: OMI'YIIC, 2022. — 96 ¢. — ISBN 978-
5-949-41296-1. — Tekct: anexrpoHHbIN // JlaHb : 3NMeKTpoHHO-O0MOMMoTeynas cucrema. — URL:
https://e.lanbook.com/book/264503. —Pexum nocryna: 9bC «Jlanb», mo napoito
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOW JUCIUATLIVHBI

KoHTponb u oOlleHKa pe3ylnbTaTOB OCBOEHHUSI Y4EOHOW JAMCHMILJIMHBI OCYIIECTBISETCS
npenojaBaTeeM B MPOIEecce MPOBEACHUS TEOPETUUECKUX, TPAKTUYECKU X U TAOOPATOPHBIX 3aHSTHH,
BBITIOJIHEHU ST 00YJaIOIMMKCS WHAUBUIYaTbHbIX 33JaHH I (ITOJTOTOBKU JTOK/IAJIOB).

[Ipomexxyrounas artectanus B opMe dK3aMeHa

Pe3yabTaThl 00yueHUA

Kpurepuu ouenkn

MeToabI OLIEHKH

Ilepe4yeHb 3HAHUI, OCBaMBaeM

bIX B pAMKaX JUCHMILIMHBI

— CYIHOCTh (PM3HIECKUX - 00y4Jarommiics 0OBICHSET CYIHOCTh pazITUYHbIC BUBI
MPOIIECCOB, MPOTEKAIOLMX B (r3HYeCKUX MPOIIECCOB, YCTHOTO OIpoca,
ANIEKTPOHHBIX MPHOOPAX U MPOUCXOSINMX B JIEKTPOHHBIX TECTHPOBAHHE,
YCTPOMCTBAX; YCTPOMCTBAX; KOHTPOJIbHAS

— IPUHIUTIBI BKITIOUYEHUS - IOSICHSIET IPUHIIUTIBI BKITIOYSHUS paboTa; olleHKa
AIIEKTPOHHBIX MPUOOPOB U JIEKTPOHHBIX MTPUOOPOB U TOCTPOCHUS | BHITIOTHEHUS
MTOCTPOEHUS AIEKTPOHHBIX AJIEKTPOHHBIX CXEM; nabopaTopHOit
CXeM; - IEPEUUCTISET U XapaKTepu3yeT paboThI.

— THTIOBBIC Y3JIBI M YCTPOWCTBA | OCHOBHBIC THIIOBBIC Y3JIBI 1 YCTPOUMCTB

3JIEKTPOHHOM TEXHUKU. 3JIEKTPOHHOM TEXHUKU.

OK1, OK2,

I1K1.1.,I11K2.7, T1K3.2

IlepeuyeHb yMeHUii, 0CBaUBaeMbIX B pAMKAX JUCHUILIMHBI :

— OIIpEAETATh U - 0OyJaronmiics yBepeHHO UUTAET - OIICHKA
aHAM3UPOBATH OCHOBHEIE AIEKTPOHHBIC CXEMBI, AaHATTU3UPYET U pe3yNbTaTOB
rapaMeTphl AJIEKTPOHHBIX CXEM | OILIEHUBAET UX pabOTOCIOCOOHOCTS; BBITTOJTHEHU S

Y 110 HUM YCTaHABIIMBATh - OTPEeIeNeT TUTI U/ HOMHHA 1a60paTOPHBIX
paboToCIoCOOHOCTh 3JIEKTPOHHOTO KOMIIOHEHTA IO €ro pabort

YCTPOMCTB 3JIEKTPOHHOU
TEXHUKU;

— IPOU3BOIUTH MTOI00P
3JIEMEHTOB 3JIEKTPOHHOM
arnmaparypsl 10 3a/IaHHBIM
rapamMeTrpam.

OK1, OK2,

MapKUPOBKE;

I1K1.1.,11K2.7, 11K3.2

13



S.NEPEYEHb UCIOJIb3YEMbIX METOJ0OB OB YYEHUSA

5.1. [TaccuBHbIE: TEKIIMH, OECebI, OITPOCHI, CAMOCTOSATEIbHAs pab0Ta, TECThI, METO HIUTIOCTPALNH 1

METOJI AEMOHCTpALU I

5.2. AKTUBHBIE M HWHTEpaKTHBHbIE: O0Opa3oBaTelbHbIE BUACO(MUIBMbI, HHTEPAKTUBHBIE WIPBHI,

TBOPYCCKUC 3aaHUs.
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