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1 TACHHOPT PABOYEM ITPOTI'PAMMBI YYEBHON JUCHUIIJINHBI

1.1 ObsacTe npuMeHeHust padoyei MPOrpaMmmbl

PaGouas mporpamma y4ue6Hoit nucruruinasl OI1.04 DjieKTpoOHHAsI TEXHHMKA SBISCTCS YaCThIO
MPOrpaMMbl MOJATOTOBKHM cHenuanucToB cpeanero 3BeHa (nanee - IIIICC3) B coorBercTBUU ¢ OT'OC
CIIO nmns cneumansHocTH 27.02.03 ABTOMAaTHKa U TElIEMEXaHHMKA Ha TpaHCHOpTE (PKEIEe3HOIOPOKHOM
TpaHCTIOPTE).

[Mpu peanuzamuu paboyeil mporpaMmbl MOTYT HCIONB30BAThCS pa3lUYHbIE 00pa3oBaTelbHBIC
TEXHOJIOTHH, B TOM YHCJI€ TUCTAHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIIOTHH, JIEKTPOHHOE 00yUYeHHE.

Pabouas mporpamma y4eOHON NUCIUIUITMHBI MOXET OBITh HMCIIOIBh30BaHA B MPO(ECcCHOHATBHOM

MOJIrOTOBKE, TIEPENOATrOTOBKE M MOBBIIICHUN KBANH(UKAUMN pabouux Mo npodeccusiM:

DJNEeKTPOMOHTEp TO OOCITY)KMBAaHHWIO M PEMOHTY YCTPOWMCTB CHUTHAJIU3AIMM, IEHTPAIM3ALNHA H
OJIOKMPOBKUY;

DNEeKTPOMOHTAKHUK TI0 CUTHAIM3AINH, [IEHTPAITH3AINN U OJIOKUPOBKE.

1.2 MecTo yueoHoi nucuuminnbl B ctpykrype OITOII-ITITIICC3:
VYueOnas aucuunauHa OI1.04 DrnekTpoHHAs TEXHHUKA SBJISETCS YacThio 00uenpodecCHoHaIbLHOrO

IUKTIA.

1.3 Il.1anupyemblie pe3yJbTaThl 0CBOCHUSI YUYeOHOM IMCUMILINHBI:

1.3.1 B pe3ynbrare ocBOeHUs y4eOHON AUCITUIUTMHBI 00YYaIONTUHCS JTOJKEH

yMeTh:

— ONpeAeNiaTh M aHaJW3UPOBATh OCHOBHBIC TApaMETPhl DJJIGKTPOHHBIX CXE€M W 10 HHUM

yCTaHaBIMBATh PA0OTOCMIOCOOHOCTh YCTPOUCTB AIIEKTPOHHON TEXHUKH;
— MPOU3BOIUTH MOAOOP IEMEHTOB AJIEKTPOHHOM anmapaTypsl M0 3a/laHHBIM ITapaMeTpaM

3HATb:
— CYIIHOCTb (I)I/I3I/ILICCKI/IX MponIccCCoB, MPOTCKAOIIHNX B 3JICKTPOHHBIX HpI/I60an n YCTpOﬁCTBaX;

— IPUHOMUIIBI BKIIFOUCHHUA 3JICKTPOHHBIX HpI/I60pOB H IIOCTPOCHHUA IJICKTPOHHBIX CXEM;

THUIIOBBIE Y3JIbl U YCTPONCTBA IEKTPOHHOU TEXHUKH.

1.3.2 B pesynbrare ocBOEHHS y4eOHOW TUCIUIUIMHBI OOYyYaromuiics TOJKeH chOopMUpPOBATH
CJICAYIOUINE KOMITETECHIIHH:

-o0uue:

OK.01 Bei6upath crioco0sI pemieHus 3aaad mpohecCuOHATBHON AESITEIIbBHOCTA MPUMEHUTEIBHO K

Pa3IMYHBIM KOHTEKCTaM

OK.02 Hcnonp30BaTh COBpEMEHHBIE CPE/ICTBA IOUCKA, aHAIM3a U UHTEpIpeTalui UHpopMaluu u
WH(POPMAIIMOHHBIC TEXHOJIOTUH TS BBITIOIHEHUS 3a/1a4 TPOGECCHOHATBHON IeATEIIbHOCTH

-npogeccuoHa/IbHbIE:
I[IK 1.1 Amnanu3upoBath pabOTy CTaHIMOHHBIX, MEPETOHHBIX, MHUKPOMNPOIECCOPHBIX H

AUArHOCTUYCCKHUX CUCTEM aBTOMATHKHU 10 MPUHIUITHAJIBHBIM CXCMaM

I[IK 2.7 CocraBisTh W aHAJIU3UPOBATh MOHTAXHBIE CXEMbl YCTPOMCTB CHUTHAJM3AlUH,
LEHTPpAIU3aluUd U OJOKUPOBKH, JKEJIC3HOIOPOKHON aBTOMATHKH M TEJIEMEXaHUKH IO MPUHIIUITHAILHBIM
cxemaMm



I[IK 3.2 M3mepsaTh M aHAJIM3UPOBATh MapaMmeTpbl NPUOOPOB M YCTPOWCTB CHUTHAJIM3ALUM,
LEHTPAIN3aluu U OJIOKMPOBKHU.



2. CTPYKTYPA Y COJAEP)KAHUE YUEBHOM TUCIHUILINHBI
2.1. O0beM yueOHOM IMCHMIIJIMHBI M BUABI Y4e0HOi padoThI

Ounas ¢popma 00yueHus

Buj y4eOHoii padoThI

O0BbeM yacoB

MakcumaiibHas yyeOHasi HATpy3Ka (Bcero) 110
Oos3aTesqibHAs1 Ay IUTOPHAs YueOHasA Harpy3Ka (Bcero) 92
B TOM YHCIIC:

JICKIINU 72
MPAKTUYCCKHUE 3aHITHS

ab0paTOPHBIC 3aAHITHUS 20
CamocTrosiTesibHasi padoTa o0ydarierocs (Bcero) 8
B TOM YHUCIJIE:

HOI[I‘OTOBKa K OTBC€TaM Ha KOHTPOJIbHBIC BOIIPOCHI 1O 3alaHHBIM TEMaM, 5
CHUCTEMAaTHU3alusAa 3HaHWUH

IToaroToBka AOKIIa 0B 1
[MoxroroBka K 1aOOPaTOPHBIM 3aHATUSAM 2
Ilpomesxcymounan ammecmayusn ¢ ghopme Ixk3amena (4 cemecmp) 10




2.2. TemaTH4yeCcKHUil IJIAaH U coAep:KaHUe Y4eOHOM IMCUHMIIHHBI

YpoBenb
OCBOEHMSI,
HaumenoBanue pa3aesioB Conep:xxaHue y4eOHOro MaTepuaia u (poOpMbl OPraHU3aANMHU AeATeIbHOCTH O0beM B | (popmupyembie
U TeM o0yyarommxcsi yacax KOMIIeTeHI[UH,
JIMYHOCTHBIE
pe3yJIbTaThl
1 2 3
BBenenune CoaepkaHue y4eOHOro MaTepHuaja 2 OK1, OK2,
3ajaun ¥ 3HAYCHHUE TUCIUIIMHBI HA COBPEMEHHOM dTare pa3BUTHS OOIIECTBA U B CUCTEME [IK1.1.,ITK2.7,
MOJrOTOBKH CHEIMATINCTOB, €€ CBSI3b C APYTruMH qucuuiuimHamu. Knaccudukanus u I1K3.2
BayKHEHIIIME HAaIpaBlIeHUs 3JIeKTpOHUKH. KpaTkas uctopusi BOSHUKHOBEHUS U PAa3BUTUS
ANEKTPOHUKHU. TeXHOIOTHUs NEKTPOHHBIX TPrOOpoB. OOIACTh MPUMEHEHHS SJICKTPOHUKH.
Posnb 1 3HaueHHE 3JIEKTPOHHON TEXHUKH Ha 5KEJIE3HOIOPOKHOM TpaHcnopTe. [lepcnekTuBbl
pPa3BUTHSL DJIEKTPOHUKH
Pazgen 1. JdiemeHTHasi 6a3a 3JIEKTPOHHBIX YCTPOMCTB 36
Tema 1.1. IlaccuBHbIE Copep:kaHue y4eOHOIro MaTepHuaJia 4 OK1, OK2,
3JIeKTPOHHbIE Hasnauenue, knaccudukanus, KOHCTPYKIUS, XapaKTEPUCTUKHA U MAPKUPOBKA MACCUBHBIX I1K1.1.,I1K2.7,
KOMIIOHEHTBI JJIEMEHTOB JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJIEHCATOPOB, KaTyIlIEK, IPOCCeeH, I1K3.2
TpanchopmaTopoB. Psbl HoMuHAOB paauoaetane E6, E12, E24, E48 wu T.1.
Tema 1.2. ®uznveckue Copaep:kaHue y4eOHOro MaTepHaJia 4 OK1, OK2,
OCHOBBI Pa0OTHI ®du3nyeckre OCHOBHI MOTYNPOBOIHUKOB. CTPYKTypa 3JIEKTPOHHBIX 000JI04eK aToMa. IIK1.1.,I1K2.7,
N0JIYIPOBOAHHUKOBBIX CrpykTypa KpUCTAJUTMYECKON PEIIETKH MOJIYIIPOBOIHUKOB. DHEPreTHYECKas TuarpaMmma. I1K3.2
npudopos CobcTBeHHAs U IPUMECHAsl TPOBOAUMOCTH TOIYIIPOBOIHUKOB. ['eHepalus U peKoMOMHAIIHS
AJIEKTPOHHO-ABIPOYHBIX Map. PU3HUeCcKue MPoIecchl B KOHTAKTHBIX COCIUHEHUSIX
MOJIy TPOBOJIHUKOB.
CtpyKTypa ¥ MEXaHW3M BO3HHKHOBEHHS JIEKTPOHHO-IBIPOYHOTO Tiepexo/ia. CBOWCTBa p-n
Nepexo/ia Mpy HAJIMYMK BHEIIHETO HANPSKEHUS CMELLeHus. BonbTaMiiepHas XapakTepucTUKa p-
nnepexoaa. KonTakTHas pa3HOCTh MOTEHIMATIOB METAJUI-TIOTYIPOBOAHUK. [Ipo0oii 31ekTpoHHO-
JBIPOYHOIO MIEPEXO/IA.
Tema 1.3. Coaep:kaHue y4eOHOIr0 MaTepuasa 6 OK1, OK2,
[HonynpoBoAHUKOBBIE Knaccudukanus nomynpoBOIHUKOBBIX JHOIOB. Y CTPOMCTBO, IPUHIIMIT JEHCTBUS, IIK1.1.,I1K2.7,
JAMObI BOJITAMIIEPHBIE XapAKTEPUCTUKH THOJ0B PA3INYHBIX BUOB. BhIIpSIMUTENbHBIE JUOIBI, I1K3.2

YCTPOWCTBO, TUIIBI TUOAOB I10 TEXHOJOTHYECKOMY IIPUHIUITY, MADKUPOBKA




B ToM unciie, JJa00paTOPHBIX padoT

JlabopaTopnast pabora Ne 1 VccienoBanue nosrynpoOBOHUKOBBIX BBIIPSIMUTEIBHBIX
JMOJI0B.

Tema 1.4. bunoasipubie Coaep:kaHue y4eOHOro MaTepHaja OK1, OK2,
TPAH3UCTOPbI OO01ue cBeieHHus 0 CTPYKTYpe OUTONIPHBIX TPAH3UCTOPOB. Y CTPONUCTBO, IPUHIIHIT [IK1.1.,ITK2.7,
NEUCTBUS U CXEMBbI BKIIIOUEHHU. THIIBI TPAaH3UCTOPOB, ONPEAEISIEMbIE TEXHOJIOIUEN I1K3.2
npou3BojcTBa. CTaTMYECKUe XapaKTePUCTUKH TPAaH3UCTOPOB. CXEMBbI ¢ OOILIUM SIMUTTEPOM
(OD) u obmieii 6a30ii (OB). CucreMa h-mapamMeTpoB, CIOCOOBI MX ONPEICIACHUS.
B Tom umncJie, 1alopaTOpHBIX padoT
JlabopaTopnasi pabora Ne 2 lccienoBanue TUIIOBBIX CXEM BKIIIOUEHHS TPAH3UCTOPOB.
Tema 1.5. IlosieBbIe Coaep:kaHue y4eOHOro MaTepHaja OK1, OK2,
TPAH3UCTOPBI [Tonesrie Tpan3ucTopsl. [loneBbie TPaH3UCTOPHI C YIPABISAIOIIUM P-N IEPEXOJOM; [IK1.1.,ITK2.7,
YCTPOUCTBO, MPUHIUI ACHCTBUS, CXeMa BKJIIOUCHHUSI, CTATUYECKHUE XapaKTEPUCTUKH, CUCTEMA I1K3.2
MapaMeTpoB U CIOcoObI UX onpesenenus. [loneBbie TpaH3UCTOPBI ¢ H30IUPOBAHHBIM
3atBopoM. MOII-Tpan3ucTopsl co BCTpoeHHbIM kaHasioM; MOII-TpaH3ucTopsl ¢
MHIYIIMPOBAHHBIM KaHAJIOM.
B ToM umnciie, 1a60paTOpHbIX padoT
JlabopaTopnas padora Ne 3 lccienoBanne cBOMCTB MOJIEBOrO TPAH3UCTOPA B CXEME
BKJIFOUEHUS C OOIIMM UCTOKOM.
Tema 1.6. Tupucropsbi Coaep:kaHue y4eOHOro MaTepHaja OK1, OK2,
Knaccudukanus THpUCTOPHBIX CTPYKTYp. JAMHUCTOP, CHMMETPUYHBIN AUOIHBIA TUPUCTOP. [IK1.1.,IT1K2.7,
Tpuoanblil THpUCTOP (TpUHKUCTODP); BonbTaMiiepHble XapaKTEPUCTUKH, CXEMbI BKIIIOUEHUS U I1K3.2
apaMeTphl.
B Tom umnciie, 1abopaTopHBIX padoT
JladopaTopnasi padora Ne 4 VccienoBanrue CBOMCTB TUPHUCTOPOB.
Tema 1.7. Henuneiinbie Conep:kaHue y4eOHOro MaTepHuaJia OK1, OK2,
MOJIyIIPOBOAHUKOBbIE OcHOBHBIE OTIpeIEICHNS U KJIacCU(UKAIHS TOTYTTPOBOTHUKOBBIX PE3HCTOPOB. [IK1.1.,ITK2.7,
pe3ucTopbl TepMOpe3nCTOPHI C OTPULATEIILHBIM M MOJI0KUTEIBHBIM TEMIIEPATYPHbIM K03 durmenTomMm I1K3.2
conpoTuBieHus. Bapucrtopsl, mo3uctopsl; bomomerp. Ilapamerpsr 6010MeTpoOB 1
MIPUMEHEHUE B YCTPOMCTBAX KEJIE3HOJOPOKHON aBTOMATUKH.
Tema 1.8. Coaep:kaHue y4eOHOIro MaTepuaja OK1, OK2,
OnrTo3/1eKTPOHHBIE 3akoHsbl (oTodPdexTa u GoToINEKTPOHHON IMHUCCUU. DOTO-3IIEKTPHUECKUE U I1K1.1.,IIK2.7,
npuodopsI CBETOM3ITyYAOIIMe MPUOOPHI: 00IIHEe CBEICHUS U KJIACCU(UKAIIHSI, IIPUHIIATI PaOOTHI, [1K3.2

XapaKTEPHUCTUKH, apaMeTphl ¥ npuMeHeHne. O0I1ue cBeieHus 00 ONTOICKTPOHHBIX




npudopax.

[IpenmyiiecTBa U HEAOCTATKH MPHOOPOB ONTORNEKTPOHUKH. Knaccudukarus
OIITO3JIEKTPOHHBIX MOJIyIPOBOAHUKOBBIX PUOOPOB. [10os1ynpoBoAHNKOBEIE
¢borosnexTpruueckue (ONTOAIEKTPOHHBIE) TPUOOPHI: MPUHIIHI PAOOTHI, XapaKTEPUCTUKH,
napameTpsl U npuMeHeHue. ONTpOHbI: IPUHLUI paOOThl, XapaKTEPUCTUKH, TaPAMETPhI U
npuMeHenue. [lonynpoBogHUKOBEIE TPUOOPBI 0TOOpAXKEHHU HHPOPMALIUN —
3JIEKTPOFOMUHECLIEHTHBIE, CBETOIUOIHBIE U KUIKOKPHCTAININYECKUE. Y CIIOBHOE
0003HaYeHHE U MAPKUPOBKA (POTOIINEKTPHUUECKUX, CBETOUZITYHAIOIUX TPUOOPOB, ONTPOHOB
Y IpuOOPOB 0TOOPAKEHUSI HH(POPMAIIHH.

Konrponbnas pabora «3neMeHTHas 6a3a 3J€KTPOHHBIX YCTPOUCTBY

Pa3znen 2. OCHOBBI CXeMOTEXHUKH JIEKTPOHHBIX YCTPOMCTB

56

Tema 2.1. UcTOUYHHKH
NUTAHUSA FIEKTPOHHBIX
YCTPOMCTB

Coaep:kaHue y4eOHOIro MaTepuaja

Bempsmutenu. Knaccudukanust oqHO(Ma3HBIX BRITPSIMUTEINCH.

[TocTpoenue, mpUHLIKI PAOOTHI M MApaMETPhl OJHOMOIYTIEPUOTHON, ABYXIOIYTIEPUOTHOM
¥ MOCTOBOM cXeM BhIpsiMmiieHus. Tpexda3Hble cXxeMbl BRIIPAMIICHU. BinsiHue xapakrepa
Harpy3ku Ha padoTy BBIIPSIMUTENbHBIX cxeM. CriaxkuBatoiue GuibTpsl. PaboTta Ha
Bcrpeunyo D/[C. 3apsansie ycrpoiicta. [lnpoTHo-uMmynscHas Moaysuus. UMmynbcHbIe
ucTouyHuKU nuTanus. CtabunuzaTopsl HanpsbkeHus. MIcTOYHUKY cTaOUIbHOTO TOKA.

10

B ToM umnciie, 1a00paTOpHBIX padoT

JlabopaTopnasi pa6ota Ne 5 lccrnenoBanre oaHO(MA3HBIX BEIIPSIMHUTENCH.
JladopaTopHasi padora Ne 6 VccienoBanue CriiaKuBaronux GuibTPoB.
JlabopaTopnasi pa6ota Ne 7 VccrnenoBanue ctabuinzaropa HapsHKEHUSI.

OK1, OK2,
I1K1.1.,IT1K2.7,
I1K3.2

Tema 2.2. Ycuiaurean

Coaep:kaHue y4eOHOIr0 MaTepuaja

Ha3znauenue u kinaccuukaius 3JeKTPOHHBIX ycuuTeneil. CTpyKTypHas cxema
3JIEKTPOHHOrO ycunurens. OCHOBHBIE MOKa3aTenu padoTel ycunureneil. OOpaTHas CBA3b B
YCHIIUTENSX, €€ BUbI, Kilaccuukanus. Biusaue oOpaTHOM CBSI3M Ha OCHOBHBIE MTOKa3aTeN!
paloThI ycuuTens: K03 (GUIUEHT YCUIIEHUS, YyBCTBUTEIIbHOCTD, BBIXO/IHAS! MOIIIHOCTb.
CxeMbl BKIIIOUEHHS YCUIIUTEIbHBIX JIEMEHTOB B YCHIIUTENAX. BiusHue cxem BKIIIOYSHHS
YCUJIUTEIbHBIX 2JIEMEHTOB Ha yCUJICHHE TOKA WM HANpPsDKEHUs B ycuiauTesne. Buast pabounx
PEKMMOB YCUIIUTENBHBIX 311eMeHTOB. KpaTkas xapakTepuctuka pesxxuMoB A, B, AB, C.
Crnioco06s1 obecrieueHus pabovero peknuMa yCHIMTEIbHOTO dJIEMEHTa (TPaH3UCTOPA).
Crioco6b! mogauu cMeneHus. TepMocTaOuIn3aIyst 1 TEPMOKOMIICHCAIHS TTOJI0KEHHS
paboyeil TOUKM NOKOS YCUIIMTEIBHOIO JIEMEHTA. Y CUIIUTEIH IEPEMEHHOT0 TOKa U
HanpspkeHus. [loctpoenne u paboTa OJJHOTAKTHBIX U IBYXTAKTHBIX KaCKaJlOB YCHIICHHS.
OcoOEeHHOCTU TOCTPOEHNUSI BXOAHBIX M BBIXOHBIX KackaloB. TpeOoBaHus, IpeIbsIBISIEMbIE K

24

OK1, OK2,
IIK1.1.,I1K2.7,
I1K3.2




BXOJHBIM (IIPEABAPUTEIBLHBIM ), PEIBBIXOTHBIM (MIPOMEKYTOUHBIM) U BBIXOTHBIM
(OKOHEYHBIM) KacKaJaM yCWIeHus. MHOTOKacKaJHble ycuiauTenu. EMKocTHas, pe3ucTopHas
1 TpaHchopMaTopHasi MeXKacKaaHbie cBsi3u. CIocoObl yMEHBIIIEHUS TTapa3uTHON 00paT-
Ho¥i cBs3u. [locTpoenue u pabora Gpaz30MHBEPCHBIX KACKAA0B M SMUTTEPHBIX TOBTOPUTENEH.
YceunuTenu mocTOSTHHOTO TOKa. bajmaHCHBIE CXeMbl YCHITUTE e TTOCTOSTHHOTO ToKa. Jlpetid
HYJI U cioco0bI ero ymeHblnenus. Juddepennuanbupie ycunurenu. OnepanoHHbIe
yewiutend. CxeMbl BKJIIOUEHHUS ONIEPAIIMOHHBIX yCUIIUTeNen

B ToM umnciie, 1a00paTOpHbIX padoT

JlaGoparopnas padora Ne 8 McciienoBanue oqHOTAaKTHOTO yCUITUTES.
JlabopaTropHasi padora Ne 9 MccnegoBaHue cXeM BKIIOUCHHS OIICPAIMOHHBIX YCHUIUTEIICH.

CamocrosiTeqibHasi padoTa

Cocmasumb koHcnekmul no memam: TepMocTaOuIM3aus pexXuMoB paboThl, padoTta
TpaHCPOPMATOPHBIX OJHOTAKTHBIX U IByXTaKTHBIX KaCKa/I0B, OecTpacopMaTopHOTro
JIBYXTAKTHOTO KacKaJla, MHOTOKacKaHbIe ycuuTenu. [ToaroroBka Kk 1a60paTopHBIM
3aHATHSM.

Tema 2.3. I'enepaTopbl

Copaep:kaHue y4eOHOIro MaTepHaJia

OOm1ast xapakTepUCTHKA U KJIacCU(UKAIUS TeHEpaTOPOB AIEKTPUYECKUX KOJIeOaHu.
Konebarenbublit koHTYp. CBOOOIHBIE KOJIeOaHUs B KOIeOaTEIbHOM KOHTYPE.
BrinyxieHHbIe KoJe0aHMsl B TOCTIEI0BATEIbHOM U MapajlyIeIbHOM K0JIeOaTeIbHOM KOHTYPE.
BI/I)II)I napajiCJIbHbIX KOHTYPOB. BBIHy)K)IeHHBIe Koe0aHus B CBSI3aHHBIX KOHTYpax.
[TpuHIMD MoCcTpoeHus U pabOThl TeHEPATOPA CUHYCOUIATbHBIX (TApPMOHUYECKHX )
kose0anuii. OCHOBHBIE MOHATHS U TPEOOBAHUS K TOCTPOEHHUIO F€HEPATOPOB FrAPMOHUYECKUX
kosiebanuii. Aproreneparop tuna LC. TpexTtoueunsie cxembl aBToreHepatopoB tumna LC.
Crabunmsanus 9actoTsl reHepatopoB tumna LC. KBapiieBbie reHepaTopbl U CXEMBI €
IIPUMEHEHHEM KBaplLEBbIX cTabmIn3aTopoB. COBpeMEHHbIE METO/Ibl TOTYYECHUS
IrapMOHHUYCCKHX CUTHAJIOB. CI/IHTGS&TOPLI HJaCTOTHI.

OK1, OK2,
MK1.1.,11K2.7,
K3.2

Tema 2.4. DiekTpuyeckune
¢puabTpsI

Coaep:kaHue y4eOHOro MaTepHuaja

DnekTpudeckue GUIbTPhI, PA3HOBUIHOCTH, TPUHIIAIT PA0OTHI, 00JIaCTh TPUMEHEHHS, CXEMBI
BiroYeHUs. LC-bunbTpsl, RC- buiabTpsl

B ToM umnciie, 1a00paTOPHBLIX padoT

JlabopaTopnast pabora Ne 10 MccnenoBanue ycTpolcTBa U pabOThI AJIEKTPUUECKUX
¢bupTpoB THna 36® u 3b-JICIL»

OK1, OK2,
MK1.1.,TIK2.7,
IK3.2

Tema 2.5. DiieKTpOHHbBIE
KJII0YH

Coaep:xanue yueOHOro MaTepuaJia

OK1, OK2,
MK1.1.,TTK2.7,
TK3.2




O61ue cBeeHus 00 MEKTPOHHBIX KITI0UaX Kak (GOPMHUPYIOMIUX HETMHEHHBIX LIETISIX.
OCHOBHbBIE TOHSTHS O JUOJHBIX U TPAH3UCTOPHBIX KIItOYAX, UX BUABL. [[pUHIUIIBI
MOCTPOCHHUS U pabOTa TUOIHBIX Kitouel. [IpuHimnbI mocTpoeHus 1 paboThl TPAH3UCTOPHBIX
KITII04el Ha OMIOJIAPHBIX U MOJIEBBIX TPAH3UCTOPAX. TPaH3UCTOPHBIE KIIFOYH C BHEIIHUM

UCTOYHUKOM cMelleHus. TpaH3ucTOpHBIH MepeKiodareib Toka. J(uoaHbe 1 TpaH3UCTOPHBIE

OrpaHUYUTCIIA OJHOIIOJIAPHOI'O U ABYXIIOJIIPHOTO CUTHAJIa

Tema 2.6. Jlornyeckue Conep:kanue y4yeOHOIro MaTepHuaJia OK1, OK2,
3JIEMEHTBI [TonsTHst 0 Tornyeckux QPyHKIMSIX, SJIEMEHTaX U Jiornyeckux ycrporctBax B HIUMC. [1K1.1.,I1K2.7,
OcCHOBHBIE XapaKTEPUCTUKH U TTAPAMETPHI JTIOTHUECKHUX dJIEeMEHTOB. CXEMHBIE pPelleHuUs I1K3.2
OCHOBHBIX JIOTHYECKUX JIEMEHTOB: TpaH3uCcTOpHO-Tpan3uctopHsie (TTJI, TTJIII),
smutTepHO-cBszannble (DCJI), unTerpanbHo-umkexuuonnsie (M2J1), Ha mosieBbIx
tpansuctopax u KMOII ctpykrypax.
Tema 2.7. Tpurrepsl Coaep:kaHue y4eOHOI0 MaTepuaja OK1, OK2,
OOmue cBeicHHs O TPUTTEpax U uX kiaccudukanus. [I[puHIMN mocTpoeHus U padoTa IIK1.1.,I1K2.7,
CXEM CUMMETPHYHOTO Tpurrepa. [[pumeHeHrne TpurrepoB B Ka4€CTBE AJIEMEHTOB MaMSTH, I1K3.2
nenuteneit yactotsl. [locTpoeHne cTaTHYECKUX U TUHAMUYECKUX Tpurrepos. Cocran
CXEMBbl, HA3HAYEHUE DJICMECHTOB U MPUHIIMI JICHUCTBUS HECUMMETPUIHOTO TPHUTTEPa
[[ImMutTa KaK GOPMUPOBATEIIST UMITYJIHCOB MPSIMOYTOJILHON (POPMBI U3 CHHYCOUTATHLHOTO
HanpsokeHus. O0JacTh MPUMEHEHHS TPUTTEPOB B YCTPOMCTBAX aBTOMATHKH Ha
YKEJIE3HOIOPOKHOM TPAHCIIOPTE
Pazaen 3. OCHOBbI MHKPO03JIEKTPOHUKH OK1, OK2,
Tema 3.1. [lpuHuUnbI U Coaep:xaHue yueOHOro MaTepuaJia [IK1.1.,I1K2.7,
TeXHOJIOTUH MOCTPOCHUS OO01ue cBeACHHUS 0 MHUKPOAJICKTPOHHKE. TepMUHOIOTHUS U KiIacCU(DUKAIUS UHTErPATbHBIX I1K3.2
nmcC mukpocxeM (MMC). Cucrema o6o3nauennit UMC. OcHOBHBIE MOHATHUS O KOHCTPYKTHBHO-
TEXHOJIOTUYECKHX OCOOCHHOCTSIX M3TOTOBIICHHS HHTETPATbHBIX MUKpOcXeM. OCHOBHBIE
MOHATHUS O METOJIaX M3OJISIIIUU DJIEMEHTOB U KOMIIOHEHTOB U MeToAaxX (hopmMupoBaHus
AKTHBHBIX U TTACCUBHBIX 3JIEMEHTOB U KOMITIOHEHTOB B UMC. CXeMOTeXHUYECKHE
ocoberanoctu B UMC
Tema 3.2. Anasiorosbie Coaep:xxanue yueOHOro MaTepuaJia OK1, OK2,
UMC OGmue cBegeHns 00 aHAIOTOBBIX HHTErpanbHbIX MUkpocxemax (AMMC). OcobGeHHocTH IK1.1.,IIK2.7,
noctpoenuss AUMC nns ycunenus, npeoOpa3oBaHus U 0OpabOTKH CHTHAJIOB. I1K3.2
Tema 3.3. lluppossbie Conep:xanue yueOHOro MaTepuaJia OK1, OK2,
NMC ITK1.1.,ITK2.7

b
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O6mme ceeaenus o LIUMC. Jloruka npeacrasieHust nadopmaimu B iudpoBoit hopme.
Knaccudukanus nudpoBbIX HHTETPATbHBIX MUKPOCXEM.

I1K3.2

IIpomeskyTOUHAs aTTecTALMS — IK3aMeH B 4 cemecTpe

10

Bcero

110

J11s XapaKTepUCTUKH YPOBHSI OCBOCHMSI y4eOHOT0 MaTepHalia UCOIb3YIOTCS ClIeAyome 0003HAUCHHUS:

1. -o3HaKOMHTENBHBIN (Y3HaBaHHUE paHEe H3YUYEHHBIX 0OBEKTOB, CBOICTB);

2. - penpoayKTUBHBIN (BBIMOJHEHUE ACSITEILHOCTH MO0 00pa3ily, HHCTPYKIMH WM MO/ PYKOBOJICTBOM)

3.- IPOAYKTUBHEIH (TUTAHUPOBAHUE U CAMOCTOSITEILHOE BBITIOJIHEHUE ACSITETFHOCTH, PEIICHHIE MPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI YYEBHOU JUCHUTIJIAHBI

3.1 TpeOoBaHusi K MMHUMAJBHOMY MATEPHAJIBbHO-TEXHUYECKOMY 00ecre4eHH 0

VYuebHas JUCHUIUIMHA pealu3yeTcs B JIa00OpaTopuu « IJIEKTPOHHAS TEXHUKAY.

Ob6opynoBaHue yueOHOTO KaOWHETA:

Paboune mecta 1o KoJIMuecTBY oOyyaromuxcs (CTo, cTy);

O6opynoBaHHOE pabouee MECTO MPEeroaBaTes;

Metoanyeckoe obecredeHne 1Mo AUCIUIINHE « DIEeKTPOHHAs TEXHUKaY,

Pa3znarounslif MaTepuan Ass CTYJEHTOB MO TUCIUIUINHE;

KoMIuiekc MeToauueckux yKazaHuil 1S CTyA€HTOB-3a04YHHUKOB;

Harnsausie mocoOus.

IImakaTsr;

CTEHJIbI JUIsl BBIITOJIHEHUS 1a00paTOPHBIX paboT:

creng tua SUCHCHP.001 PO (1068);

crer Tuna OMOBUCP.001 P3 (1097); 17J1-03.

W3mepurenbHble TPUOOPHI: OJJHOITYYEBbIE IIEKTPOHHBIE OCHMIIIOrpadbl U MyJIbTUMETPHI;

I'enepaTop rapMoHHUYeCcKuX KojaeOaHui;

KommieKT MOHTaKHBIX MHCTPYMEHTOB (Ha0Op OTBEPTOK, MIIOCKOTYOLIbI, 00KOpPE3bl, MasIbHUK
C MPUHAJICKHOCTAMU JJIs NAalKU, TUHIIETHI, U3MEPUTENIbHbIC LIyl );

HaOOPBI 7IEMEHTOB U KOMIIOHEHTOB: MOJYTIPOBOHUKOBBIX TPUOOPOB (AMOAbI, OUIONISAPHBIE U
[I0JIEBbIE TPAH3UCTOPBI, THPUCTOPHI, ONTONAPHI, IIUPPOBHIE U aHAJIOTOBbIE MUKPOCXEMBbI), PE3UCTOPbI
(MOCTOSIHHBIE M TEpEeMEHHbIE), KOHJEHCATOpPhl (IOCTOSHHBIE U IE€pPEeMEHHbIE), MaloradapuTHbIE
Ipoccenu, MajorabapuTHbie TpaHchopmaTopbl (MMIYJIBCHBIC, COTJIACYIONINE, IMOBBIIIAIOIINE,
MOHIDKAIOIIUE) U AP.

JIOKaJTbHAsI CETh C BRIX0A0M B Internet;

JMIIEH3UOHHAs onepannonHas cucrema Windows 8.1;

nuneH3nonHas nporpamma Microsoft Office2013;

JIuIeH3uoHHas  aHTuBHpycHas mnporpamma ESET Nod 32;n1uueH3umoHHas mnporpamma
FineReader 7.0

KOMIIBIOTEPHI IO KOJIMYECTBY 00yUarOIMINUXCS

nepudepuiinpie yCTpoiicTBa (CKaHep, IPUHTED);

MYJIbTUMEAUINHBINA IIPOEKTOD;

Ilepeyens JIMIEH3HMOHHOTO M  CBOOOJHO PACHPOCTPAHSEMOr0 MPOrPAMMHOIO
o0ecrmeyeHn:

[lepeuenn UCIIOJIb3yEMbIX y4eOHBIX U3JIaHUM, HNuTepHeT-pecypcos,
JOTIOJTHUTEIBHON JTUTEPATYPHI.

Ilpu m3ydyeHuum NUCHHMILVIMHBI B GopMaTe 3J1eKTPOHHOr0 00y4eHHsI ¢ MCIOJb30BaHHEM
JOT: [Ipenynusepcapuym

3.2. UndopmanuoHHOE o0ecneyeHne peau3alu NPOrpaMmbl

Ilepeyenbr pexoMeHIyeMbIX Y4eOHbIX W3aHUI, JAONMOJHHUTEIbHOH JHUTEpaTyphl
HNHTepHeT-pecypcoB, 0a3bl JaHHBIX 0U0JIMOTEYHOr0 (POHAA:

3.2.1.0cHOBHbIC HCTOYHHUKH:

1. 1. MockatoB E. A. DnextponHas TexHuka: yueoHoe nocodbue / E. A. MockatoB. —
MockBa : KuoPyc, 2023. — 199 c¢. — ISBN 978-5-406-11357-8. —TeKcT: 31eKTpOHHBIN//
DNeKTpOHHO-OUOIMOTeUHAs ~ CUCTeMa BOOK.RU : [cair]. — URL: URL:

https://book.ru/book/948718. —Pexxum noctyna: 9bC «Book.ruy, mo mapoto
3.2.2.J/lomoTHUTEIbHbIE HCTOYHUKH:
1.KouerkoBa A.E. DnekTpoHHKa ¥ MUKPOIIPOLIECCOpHAsi TeXHHUKA: yueOHoe mocobue / A. E.
KouetkoBa. — MockBa: YMII XAT, 2023. — 152 c¢. — 978-5-907479-65-4. — Texkct
AJEKTPOHHBIN // YMI KAT : AIIEKTPOHHAS oubimorexa. — URL:
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https://umczdt.ru/books/1037/280469/. — Pexum nocryna: 9b «YML XK T», mo maposto

2.Canura E. FO. DnekTpoHHasi TEXHUKA U TpeoOpa3oBaTENN B JICKTPOCHAOKEHUU: yueOHOE
nocodue / E. 0. Canura, T. B. KoBanesa, T. B. Komsakosa. — Owmck : OMI'VIIC, 2021. — 111 ¢c. —
ISBN 978-5-949-41274-8. — Texcrt: anexkTpoHHbIH // JIaHb: 2IEKTPOHHO-OMOINOTEUHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/190234. —Pexum noctyna: 9bC «Jlanby, Mo mapo:to

3.Camuta E. FO. O6opynoBanue ajis yCTPOMCTB 3JeKTpocHaOKeHus: ydeOHoe mocodue / E.
1O. Canura, T. B. KoBanesa, IO0. B. Konaparse. — Omck: OMI'VIIC, 2022. — 96 ¢. — ISBN 978-
5-949-41296-1. — TekcT: anekTpoHHbIl // JlaHb : 3neKkTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/264503. —Pexum noctyna: 9bC «Jlanby, Mo maposto
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIUIIIUHBI

KouTponb u oneHka pe3yJbTaTOB OCBOCHHUS Y4YEOHON AMCHUIUIMHBI OCYIIECTBIISETCS

npenoaaBaTCICM B IMIPOUCCCC IMMPOBCACHUA TCOPCTUICCKUX, ITPAKTHICCKUX U J'Ia60paT0pHI>IX SaHﬂTHﬁ,

BBITIOJTHEHHSI 00YYArONIMMHCS UHINBUAYATbHBIX 3a1aHUN (TIOJATOTOBKH JIOKJIA/I0B).
[TpomexyTounas aTrTectanus B popme dK3amMeHa

Pe3yabTaThl 00yuyeHus

Kputepun onenkn

MeToabl OLIEeHKH

Hepeqenb 3HaHHﬁ, 0CBAaMBACMbIX B paMKax IUCUMIIJIMNHBI:

— CYIIHOCTb (PU3NYECKUX
MPOLIECCOB, TPOTEKAIOIINX B

- o0yyaronuiics 00BACHSET CYITHOCTh
(bU3UYECKUX TPOIIECCOB,

pa3InYHbBIC BUIBI
YCTHOT'O O1poca,

YCTPOMCTB 3JIEKTPOHHOMN
TEXHUKU;

— MIPOU3BOIUTH TIOI00D
3JIEMEHTOB 3JIEKTPOHHOMI
anmnapaTypsl 110 3aJaHHBIM
napameTrpam.

OK1, OK2,
IIK1.1.,I1K2.7, 11K3.2

MapKHPOBKE;

ANEKTPOHHBIX MPUOOPAX U MPOUCXOISAIINX B 3JEKTPOHHBIX TECTUPOBAHHUE,
YCTpPOMCTBAX; YCTPOMCTBAX; KOHTPOJBbHAS
— NPUHIUIIBI BKIIOUEHUS - NOSCHSIET NPUHLIMIBI BKIIOYEHUS paboTa; oreHKa
3JIEKTPOHHBIX TPUOOPOB U AJICKTPOHHBIX MPUOOPOB U MOCTPOCHUS | BBHITTOJIHCHHS
MIOCTPOEHHUS FJIEKTPOHHBIX 3JIEKTPOHHBIX CXEM; nabopatopHOit
CXeM; - IEPEUYHUCIISET U XapaKTepU3yeT paboTHL.

— TUIIOBBIE Y3JIbl U YCTPOICTBA | OCHOBHBIE TUIOBBIE y3JIbl U YCTPOUCTB

JJIEKTPOHHON TEXHUKH. 3JIEKTPOHHOU TEXHUKH.

OK1, OK2,

I1K1.1.,I11K2.7, 11K3.2

IlepeyeHb yMeHUil, OCBaUBaeMbIX B PAMKAaX IMCUMILUIAHbI:

— OMPENENATh U - 00yYaronuiicst yBEpeHHO YUTAET - OLICHKa
aHAJIM3UPOBATh OCHOBHBIE 3JIEKTPOHHBIE CXEMBI, AaHATTU3UPYET U pe3yabTaToOB
MapaMeTpsl AEKTPOHHBIX CXEM | OIICHUBAET UX pabOTOCIIOCOOHOCTS; BBITIOJIHEHUSI

Y 110 HUM YCTaHABJINBAaTh - OmpeJeNsieT TUI U/WIM HOMUHAJ 1a00paTOPHBIX
paboTOCTIOCOOHOCTD 3JIEKTPOHHOT'0 KOMIIOHEHTA 10 €T pabot
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S.NEPEYEHb UCIIOJIB3YEMbIX METOJ10OB OBYYEHUSA

5.1. IlaccuBHbIe: JEKIMH, OE€CEBI, OMPOCH], CAMOCTOSTENbHAS padoTa, TECThI, METO WITIOCTpAIlUi U

METOJI JIEMOHCTPALIHi

5.2. AKTUBHBIE M MHTEPAaKTUBHbIE: O0pa3oBaTeIbHbIE BUACO(UIbMBI, HHTEPAKTUBHBIE WIPHI,

TBOPYCCKUEC 3aJaHH.
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