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1 TACHOPT PABOUYEM IMPOT'PAMMBI YYEFHOM JUCHUTIJIMHBI

1.1 Ob6aacTs npuMeHeHnsi padoyeii NporpaMmsbl

Pabouas mporpamma yueOHor auctuiuimabl OI1.02 DjieKTPpOHHAsT TeXHMKA SBIISICTCS YaCThIO
IIPOrpaMMbl MOATOTOBKM crHenuanucToB cpeanero 3BeHa (nanee - IIIICC3) B coorBercTBUM ¢ OT'OC
CIIO pna crnermmanbHOocTH 23.02.09 ABTOMaTHKa M TelleMEXaHHWKa Ha TpaHCIopTe (GKEIE3HOIOPOKHOM
TPAHCIIOPTE).

[Tpu peanusanuu paboyeil mporpaMmbl MOTYT HCIIOJNB30BAThCS Pa3IUYHbIE 00pa3oBaTeIbHBIC
TEXHOJIOTHH, B TOM YHUCJIC JUCTAHIIMOHHBIC 00Pa30BaTEIbHBIC TEXHOIOTHH, YICKTPOHHOE 00ydCHHE.

Pabouas nmporpamma y4eOHON NHUCHUIUIMHBI MOXET OBITh HMCIOJb30BaHA B MPO(ecCHOHATBHOM

MOJIrOTOBKE, IEPENOArOTOBKE M MOBBIIICHUN KBATH(UKAUN pabodnx 10 Ipodeccusim:

DNEeKTPOMOHTEp MO OOCITY)KMBAaHHUIO M PEMOHTY YCTPOMCTB CHUTHAIU3AIMU, HEHTPAIM3AUH |
OJIOKUPOBKH;

DNEeKTPOMOHTAXHUK IO CUTHATM3ALUH, [ICHTPAIN3AIMN 1 OJIOKHUPOBKE.

1.2 MecTto y4yeoHoii tucuunandbl B ctpykrype OITOII-TIIIICC3:
YueOnas aucuuriauda OI1.02 DrnekTpoHHAast TEXHHUKA SBJSETCS YacThio 001ienpodecCHoHaIbHOro

IUKJIA.

1.3 Illianupyembie pe3yJbTAThl OCBOCHHST y4eOHOI JHCUMIIIMHBI:

1.3.1 B pesynbrare ocBOCHUS y4eOHOW AUCIUTUIMHBI 00yUYarOIIUNACS TOJIKEH

yMeThb:

— ONpEeNeNaATh U AaHAJU3UpPOBaTh OCHOBHBIE IapaMeTphbl 3IEKTPOHHBIX CXEM M 10 HUM

YCTaHABJIMBATh Pa0OTOCIIOCOOHOCTh YCTPOUCTB AMEKTPOHHON TEXHUKH;
— IPOM3BOJIUTH MOI00P IEMEHTOB AIIEKTPOHHOH armaparypsl O 3aJaHHBIM MTapaMeTpam

3HATh:
— CYIIHOCTb (PU3UYECKUX MTPOLECCOB, MPOTEKAIOIINX B 3JIEKTPOHHBIX TPUOOpaxX U yCTPOUCTBAX;

— MPUHLIMIIBI BKJIIOUEHUS 3JIEKTPOHHBIX TPHUOOPOB U MOCTPOEHUS JIEKTPOHHBIX CXEM;

— THUIIOBBIC Y3JIbI U YCTpOﬁCTBa BHCKTpOHHOﬁ TCXHHUKH.

1.3.2 B pesynbTare OCBOEHHs Y4EOHOH IUCIMILIMHBI OOydYarolIuiicss NOJKEeH CPOpMHUPOBATH
CIIEAYIOLINE KOMITETEHIINH:

-o0uue:

OK.01 BriGupath crioco0sl penieHus 3aaad npohecCuOHaIbHON AEATEeIbHOCTH TPUMEHUTEIBHO K

Pa3JIMIHBIM KOHTCKCTaM

OK.02 Hcrnonp30BaTh COBpEMEHHBIE CPECTBA MOMCKA, aHATIM3a U HHTEpIpeTalui HHPOpMaIUN U
MH(pOPMAIMOHHbBIE TEXHOJIOTUH [Tl BBIMOJIHEHUS 3a/1a4 MPO(PECCUOHATLHON 1€ TEebHOCTH

-npogeccHoHAIbHbIE:
I[IK 1.1 Amnamu3upoBath paOOTy CTaHIMOHHBIX, IEPETOHHBIX, MHUKPOIPOLECCOPHBIX U

ANAarHOCTUYCCKHUX CUCTEM aBTOMATUKU IO MPUHIUIIHAJIBHBIM CXEMaM

[1K 1.2 BemoassaTh pa3paboTKy MOHTaXKHBIX CXEM YCTPOWCTB CHTHAJIM3AIUH, EHTPATU3alUN U
OJIOKMPOBKH, KEJIE3HOIOPOKHON aBTOMATUKU U TEJIEMEXaHUKH M0 MPUHLIUITHAIBHBIM CXeMaM

I[IK 1.3 TIIpousBoauTh H3MEpEeHHs] NapaMeTpoB NPUOOPOB M YCTPOMCTB CHUTHAIM3ALNH,
LEHTPAIN3AUHN U OJIOKUPOBKH.



I1K 3.2 OcyuiecTBasTh peryJIupoBKY U IPOBEPKY pabOTHl YCTPOUCTB U MPUOOPOB CUTHAIIU3AIINH,
HEHTPAIN3AUN U OJIOKUPOBKH.

1.3.3 B pe3ynbTaTe OCBOCHHUSI MNPOrpaMMbl Y4eOHOM JTUCHUIUIMHBI peaTU3yeTcs IMporpamma
BOCIUTAHMSI, HAIIpaBJIeHHAs! HAa (OPMUPOBAHUE CIAEAYIOIIUX TUYHOCTHBIX pe3ynbTaToB (JIP):
- 3a00TAIMIICS O 3alUTe OKPYKAIOIIEH Cpelbl, COOCTBEHHON M 4UyXOi 0€30MacHOCTH, B TOM

yucie nupoBoi;

- T'OTOBHOCTh 0OY4YarOIIErocss COOTBETCTBOBATH OXHUIAHUSM pPaOOTOAATENICH: OTBETCTBEHHBIN
COTPYIHUK, JUCUUTUTMHUPOBAHHBINA, TPYIOIIOOWBEIN, HAIEICHHBI Ha JOCTH)KCHHE MOCTaBICHHBIX
3az1a4, 3(pPeKTUBHO B3aUMOACUCTBYIOUINI C WeHAaMH KOMaH/Ibl, COTPYJHUYAIOIINN C JPYTHUMHU JIFOJIbMH,
MIPOEKTHO MBICIISLIUNI;

- CrnocoOHBIE K TEHEPUPOBAHUIO, OCMBICICHHIO ¥ JIOBEJACHHIO JO KOHEYHOH peaau3aiuu
npearaéMbiX THHOBAIIHIA;

- IlposBastomuii criocOOHOCTH K HENPEPHIBHOMY Ppa3BUTHIO B 00JacTH NpOo(eCcCHOHATBHBIX
KOMIIETEHIIMN U MEKIUCLUIUITMHAPHBIX 3HAHM.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI
2.1. O0beM yueOHOI JMCHHUIIIMHBI M BUABI Y4e0HOH padoThl

Ounas ¢popma o0yueHust

Bun yueOHo# padoThI

O0BeM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 112
Oos3aTesqibHAst ayIUTOPHAsA yueOHas Harpy3Ka (Bcero) 74
B TOM YHCJIE:

JIEKIIUA 54
MPAKTUYECKHUE 3aHATUS

nabopaTopHBIC 3aHATHS 20
CamocrosiTesibHas padoTa o0yuaruierocs (Bcero) 20
B TOM YHUCIJIE:

HOILFOTOBKEI K OTBE€TaM Ha KOHTPOJIbHBIC BOIIPOCHI 110 3aJaHHBIM TEMaM, 7
cucreMaTusanusa 3HaHI/II\/'I, IIOATOTOBKA K 3K3aMCHY

[ToaroroBka AOKIIa0B 3
[MoaroroBka K 1aGOpaTOPHBIM 3aHATHSM 10
Ilpomesrcymounaa ammecmauusn ¢ ghopme Ik3amena (4 cemecmp) 18




2.2. TemaTn4eckuii IJIAaH U co/iep:KaHue y4eOHOM TUCHUIINHBI

YpoBenb
OCBOEHH1,
HanmenoBanue pa3nesioB Conep:xanue y4eOHOro MaTepuaia u (pOpMbl OPraHU3ANNHU AeSITeIbHOCTH O0beM B | (popMmupyemble
U TeM o0yuaromuxcst yacax KOMIIeTEeHIUH,
JIMYHOCTHBbIE
pe3yJbTaThl
1 2 3
BBenenue Conep:kaHue y4e0OHOTr0 MaTepHuaJia 2 OK1, OK2,
3a/aun ¥ 3HAYCHUE JUCIUILIMHBI HA COBPEMEHHOM JTarle pa3BUTHS OOIIECTBA H B CUCTEME TIK1.1- I1K1.3,
MOATOTOBKHU CIIEIIMAIIMCTOB, €€ CBSA3b C IPYrUMH nucuurinHaMu. Kinaccudukanus u I1IK3.2
BayKHEHIIIMe HATIPaBIIEHUs dNIEKTPOHUKH. KpaTkas uctopusi BOSHUKHOBEHUS U PA3BUTUSA
ANMEKTPOHUKHU. TEXHOJIOTHUS NIEKTPOHHBIX TPHOOPoB. OOIACTh MPUMEHEHHS AJICKTPOHUKH. 2
Ponb 1 3HaueHNE PIEKTPOHHOM TEXHUKH Ha KEJIe3HOJOPOKHOM TpaHcnopTe. [lepcrnekTuBs
pa3BUTHS AJICKTPOHUKHU
Pa3znen 1. JiemenTHasi 0a3a 3JIeKTPOHHBIX YCTPOICTB 32
Tema 1.1. IlaccuBHbIE Coaep:xaHue y4eOHOro MaTepuaJia 4 OK1, OK2,
3JICKTPOHHbIE Haznauenwue, knaccudukans, KOHCTPYKIUS, XapaKTEPUCTUKUA U MAPKUPOBKA MACCUBHBIX [TK1.1- T1K1.3,
KOMIIOHEHTBI 3JIEMEHTOB JJIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJIEHCATOPOB, KaTyIIEK, IPOCCENEH, I1K3.2
TpaHchopmaTopoB. Psel HomuHanoB paauoaeraneit E6, E12, E24, E48 u T.1.
2
Tema 1.2. ®dusnyeckue Coaepxanue y4eOHOro MaTepuasa 2 OK1, OK2,
OCHOBBI PadOTHI ®du3nvecKkre OCHOBBI MOMYNPOBOAHUKOB. CTPYKTypa 3J€KTPOHHBIX 000JI0YEK aToMa. [IK1.1- [TIK1.3,
MOJIYNIPOBOAHNKOBBIX CrpyKTypa KpUCTaJUIMUYECKOM PElIeTKH MOJIyIPOBOJHUKOB. DHEPreTUYeCKas Juarpamma. [1K3.2
npu6opoB CoOcTBeHHas U MpUMECHas MPOBOJUMOCTD MOJTYIPOBOIHUKOB. ['eHepaius 1 peKoMOMHAIUs
3JE€KTPOHHO-ABIPOYHBIX Map. PU3nUecKue Npouecchl B KOHTAKTHBIX COEIUHEHUIX 2
MOJIYIPOBOTHUKOB.
CtpyKkTypa U MEXaHW3M BO3HUKHOBEHUS JIEKTPOHHO-ABIPOYHOIO nepexoa. CBoiicTBa pP-n
repexo/ia Mpy HAJTMYWH BHEIITHETO HANpsDKEHHUS CMETIeHs1. BobTaMIiepHast XxapakTepucTuka p-
nnepexosa. KoHTakTHast pa3HOCTh MOTEHIIMAIOB METAIUI-TIONYTIPOBOAHUK. [Tpo0oii 211eKTpoHHO-
JIBIPOYHOTO MEPEXoa.
Tema 1.3. Coaep:xanue yueOHOro MaTepuaJia 5 OK1, OK2,
IMosynpoBoAHNKOBBIE Knaccudukanus nomynpoBOIHUKOBBIX TUOIOB. Y CTPOMCTBO, MPUHIIMIT JEHCTBUSA, IIK1.1- T1K1.3,
AHONbI BOJIbTAMIIEPHBIE XaPAKTEPUCTUKH TUOJOB PA3JINYHBIX BUJIOB. BRIIPSIMUTENbHBIE TUOMABL, I1K3.2




YCTPOMCTBO, THUIBI AUOOB MO TEXHOJOTHYECKOMY MPUHIUIY, MAPKHUPOBKA

B Tom unciie, 1a00opaTopHBIX padoT 2
JlaGoparopuasi padora Ne 1 HccienoBanue noiaynpoBOJIHUKOBBIX BBITPSIMUTEIbHBIX
JIMOJIOB.
CamocTrosiTesibHast padoTa
Iloozomoska k nabopamopnoii pabome Ne 1 ViccnenoBanue MOIyPOBOTHUKOBBIX
BBIIPSIMUTEIbHBIX JIUOIOB.
Tema 1.4. bunousipubie Coaeprxanue yueOHOro MaTepuaJia OK1, OK2,
TPAH3UCTOPBI OO6mmue cBeIeHHS O CTPYKTYpe OUTIOJISIPHBIX TPAH3UCTOPOB. Y CTPONCTBO, MPUHIIHIT [TK1.1- T1K1.3,
JEUCTBUS U CXEMBbI BKIIOUEHHU. THUIIBI TPAaH3UCTOPOB, ONPEAEISIEMbIE TEXHOJIOTUEN I1K3.2
npou3BojicTBa. CTaTMUECKUE XapaKTEPUCTUKH TPAH3UCTOPOB. CXEMBbI ¢ OOIIM SMUTTEPOM
(OD) u obmeit 6a3oii (OB). Cucrema h-napameTpoB, criocoObl UX ONPEICICHUS. 2
B ToMm umnciie, 1a60paTopHbIX padoT
JlaGoparopHasi padora Ne 2 VcciienoBaHue TUIIOBBIX CXEM BKJIIOUECHHS TPAH3UCTOPOB.
CamocrosiTeibHas pabora
Iloozcomoska k nabopamopnotl pabome Ne 2 ccnenoBaHue TUIIOBBIX CXEM BKITFOUCHHS
TPaH3UCTOPOB
Tema 1.5. IlosieBble Coaep:xaHue y4eOHOro MaTepuaJia OK1, OK2,
TPaH3HCTOPBI ITonebie Tpan3ucTopsl. I[1oseBbie TpaH3UCTOPEI € YIPABISAIOLIMM P-N IEPEXOIOM; [IK1.1- ITK1.3,
YCTPOMCTBO, IPUHIIUI JEHCTBUS, CXEMa BKJIFOUCHUS, CTATUYECKNE XapaKTEPUCTUKH, CUCTEMA [1K3.2
napaMeTpoB U COCcoObI UX onpeneneHus. [loneBble TpPaH3UCTOPHI ¢ U30JIMPOBAHHBIM
3atBopoM. MOII-Tpan3ucTopsl co BCTpoeHHbIM KaHasioM; MOII-TpaH3ucTopsl ¢ 2
WHIYIIMPOBAHHBIM KaHAJIOM.
B Tom umnciie, 1abopaTopHbIX padboT
JlabopaTopnasi padora Ne 3 lcciienoBanue CBOMCTB MOJIEBOTO TPAH3UCTOPA B CXEME
BKJIFOUEHUSI C OOIIIUM HCTOKOM.
CamocrosiTeibHas pabora
Iloozomoeka k nabopamopnou pabome Ne 3 ViccnenoBanre CBONHCTB MOJIEBOTO TPaH3UCTOpA
B CXEM€ BKJIIOUEHHSI C OOIIUM HCTOKOM.
Tema 1.6. Tupucropsl Coaepxanue y4eOHOro MaTepuaJa OK1, OK2,
Krnaccudukanus THpUCTOPHBIX CTPYKTYpP. JAUHUCTOP, CHMMETPUYHBIN AUOIHBINA THPUCTOD. [IK1.1- [TIK1.3,
Tpuoanslit TUpHCTOp (TpUHUCTOP); BonbrammnepHble XapakKTepUCTUKHU, CXEMbI BKIIOUSHHS U I1K3.2
apaMeTphl.
B ToM 4mciie, 1a00paTOPHBIX padoT 2




JlaGoparopHnasi padora Ne 4 cciienoBanue CBOWCTB TUPHUCTOPOB.

CamocrositeibHass pabora

Iloocomoska k nabopamopnoti pabome Ne 4 UccnenoBanue CBONCTB THPUCTOPOB.

Tema 1.7. HeauneiHnie
MOJIYIPOBOHNKOBbIE
pe3ucTopbI

Conep:kanue y4e0HOTr0 MaTepuaJia

OcHOBHBIE OIpeeNIeHHs U KIacCu (UKL MOTYTTPOBOTHIUKOBBIX PE3UCTOPOB.
Tepmope3ucTopsl ¢ OTpULIATENBHBIM U HOJI0KUTEIbHBIM TEMIIEPATYPHBIM  K03((PUIIUEHTOM
conpoTuBiieHus. BapucTtopsl, no3uctopsr; bonomerp. Ilapamerpst 60omMeTpoB 1
IIPUMEHEHHE B YCTPOMCTBAX JKEIE3HOLOPOKHON aBTOMATUKU.

OK1, OK2,
[IK1.1- [IK1.3,
I1K3.2

2

Tema 1.8.
OnTo3/1eKTPpOHHBIE
npuodopsI

Coaep:xaHue y4eOHOro MaTepuaJia

3akoHb! poro3ddexra u GpoTorIekTpoHHON SMUcCHH. DOTOINEKTPUUECKUE U
CBETOM3ITYyYaIoIIHe MPUOOPHI: 00IIKe CBEICHHS U KIacCu(UKAIS, TPUHIUI PadOoTHI,
XapaKTepUCTUKH, TapaMeTpsl U puMeHeHune. O01ue cBeieHus 00 ONTOAIEKTPOHHBIX
npudopax.

[IpenmyiecTBa U HEJOCTATKH MPHUOOPOB ONTORIEKTPOHUKH. Kiaccupukanus
OIITO3JIEKTPOHHBIX TOIYIIPOBOAHUKOBBIX PHOOPOB. [1oynmpoBoAHUKOBEIE
¢borosnexTpruyeckrue (ONTOAIEKTPOHHBIE) IPUOOPHI: IPUHIUI PAOOTHI, XapaKTEPUCTUKH,
napameTpsl U mpuMeHenne. ONTPOHbI: IPUHIUI paOdOTHI, XapaKTEPUCTHKH, TAPAMETPhI U
npuMeHeHue. [lonynpoBogHIKOBbIE TPUOOPBI 0TOOpAXKEHUsI HH(OPMALIUU —
AIIEKTPOITFOMHHECIICHTHBIE, CBETOIMOIHBIC M KUIKOKPUCTAIUTUNIECKHE. Y CIIOBHOE
0003HaYeHHE U MAPKUPOBKA (POTOIIEKTPUUECKUX, CBETOU3ITYYAIOIUX TPUOOPOB, ONTPOHOB
1 1pubopoB 0ToOpakeHHs HH(OPMALIKH.

Tema 1.9 KonTpoabHas
padora

KOHTpOJ’ILHaﬂ pa60Ta «dneMeHTHas 0a3a QJICKTPOHHBIX YCTpOﬁCTB))

Pa3zpnen 2. OCHOBBI CXeMOTEXHHKH 3JIEKTPOHHBIX YCTPOMCTB

49

OK1, OK2,
[1K1.1- [1IK1.3,
I1K3.2

2

Tema 2.1. UcTOYHUKH
NUTAHUSA FJIEKTPOHHBIX
YCTpPOHCTB

Conep:xaHue y4eOHOro MaTepuaJia

Bempsmutenu. Knaccugukaius oqHoha3HbIX BEIIPIMUTENEH.

[Toctpoenue, mpuHLIKI PabOTHI U MapaMeTPhbl OJHONOIYTIEPUOIHOMN, ABYXIOIYTIEPUOTHON
¥ MOCTOBOM cxeM BhINpsiMiieHUs. Tpexda3Hble cXxeMbl BRIIpSAMIICHUs. BiusHue xapakrtepa
Harpy3ku Ha pa0oTy BBIIPAMUTENbHBIX cxeM. CriaxuBatonue uibTpsl. PaboTta Ha
Bcrpeunyto DJIC. 3apsaansle yerpoiicTa. [llupoTtHo-uMnynscHas moxynauus. mnynscHbie
ucToyHUKY nuTanus. Ctabunn3aTopsl HanpsbkeHus. MIcToUHMKY cTaOuIbHOTO TOKA.

15

B ToMm unciie, 1a00paTopHbIX padoT

JlabopaTopHas padora Ne 5 ViccnenoBanue omHO(a3HBIX BBHITIPSIMUTEIICH.
JlaGopaTopnasi pa6ota Ne 6 lccrienoBanue criaxuBaronmx GuibTPOB.
JlaGopaTopuas padora Ne 7 VccienoBanne cTaOmiIn3aTopa HaNpsHKEHHUS.

OK1, OK2,
[1K1.1- [1K1.3,
I1K3.2

2




CamocrosiTesibHasi padoTa

Iloocomoska k n1abopamopHuim pabomam.

JlaGopaTopuasi padota Ne 5 VcciienoBanue 0HO(MA3HBIX BRIIPSIMATEIICH.
JlaGopaTopHas padora Ne 6 VccienoBanue CrilakuBaronux GuibTpoB.
JlabopaTopHas padora Ne 7 ViccienoBanue cTabMiIn3aTopa HAMPsKEHUS.

Tema 2.2. Ycniaureau

Conep:kaHue y4e0OHOTr0 MaTepHuaJia

Haznauenue u kinaccuukanus 3JeKTPOHHBIX ycunuTeneil. CTpykTypHas cxema
JIeKTpOHHOrO yeunurens. OCHOBHBIE MOKa3aTeau paboThl ycuimteneld. OOpaTHas CBA3b B
YCUJIMTENSIX, €€ BUbI, Kiaccupukanus. Biusaue oOpaTHOM CBA3M HAa OCHOBHBIE TIOKA3aTENN
paloThI ycunuTens: Ko3(Q(GUIUEHT yCUIIEHNs], YyBCTBUTEIIBHOCTD, BBIXOAHAs! MOLIHOCTb.
CxeMbl BKIIIOUSHHSI YCUIIUTEIBHBIX JIIEMEHTOB B YCHIIUTEISAX. BiusiHIe CXeM BKITIOUSHHS
YCUJIMTEJBHBIX JIEMEHTOB Ha YCUJICHNE TOKA WM HaIlpsDKEHUs B ycunuTesne. Buasl pabounx
PEKUMOB yCHIIMTENBbHBIX 371eMeHTOB. KpaTkas xapakTepuctuka pesxxumoB A, B, AB, C.
CrnocoObI oOecriedueHrs pabodyero pexuMa yCHINTENIbHOTO IeMEHTa (TpaH3uCcTopa).
Crioco0b! mogauu cMenieHus. TepMOCTadMIN3aIisl 1 TEPMOKOMIICHCAIUS TIOJIOKEHUS
paboyeil TOUKH MOKOS yCHIIUTEIBHOIO AJIEMEHTA. Y CUIIUTEIIN IEPEMEHHOI0 TOKA U
HanpspkeHus. [loctpoenue u paboTa OJHOTAKTHBIX U ABYXTaKTHBIX KaCKaJlOB YCHJICHUS.
Oco6eHHOCTH TOCTPOCHUS BXOAHBIX M BBIXOJHBIX KackaloB. TpeOoBaHus, NpeIbsIBIsIEMbIe K
BXOJIHBIM (IIPEJIBAPUTENBHBIM), IPEABBIXOAHBIM (IPOMEKYTOUYHBIM) U BHIXOAHBIM
(OKOHEUYHBIM) KackagaM ycuiieHus. MHorokackaaHble ycunutenu. EMKocTHas, pesucTopHas
u TpaHchopMaTopHas MexXKackagHble cBsA3H. CiocoObl yMEHbIIEHUS Tapa3suTHON o0Opar-
HoM cBs3u. [locTpoenue u pabota pa30MHBEPCHBIX KACKaI0B U SMUTTEPHBIX TOBTOPUTENEH.
VYcunurenu nocTOSHHOTO TOKA. banaHcHbIE cXeMbl yCHIIUTENeH OCTOSHHOTO ToKa. Jpeid
HYJIS ¥ criocoObl ero ymenbieHus. Juddepenumansasie ycmintenu. OnepaluoHHble
ycuiutenan. CXeMbl BKIIOUEHHUS ONEPAllMOHHbBIX YCUIIUTENEH

14

B Tom unciie, 1a00paTopHbIX padoT

JlabopaTopHnas padora Ne 8 ViccrienoBanne 0THOTAKTHOTO YCUITUTEIS.
JlabopaTopHas padora Ne 9 VicciienoBanue cxeM BKJIKOUEHHsI ONEPALlMOHHBIX YCHJIMTEIEH.

CamocrosiTeibHas paéora

Iloozomoska k nabopamoprvim pabomam Ne 8,9 VccnenoBanue 0JHOTAaKTHOT'O YCHUIIUTEIS.
HccnenoBanue cxeM BKIIOUYEHHS ONEPALIMOHHBIX YCUIIUTENEH

Cocmasums KOHCheKmbl, NOO20MOBUMb OMEENbl HA BONPOCHL NO MEMAM:
TepmocTabunuzaius pexumMoB padboThl, padoTa TpaHC(HOPMATOPHBIX OJHOTAKTHBIX U
JIBYXTAaKTHBIX KaCKaJ0B, OecTpac)OpMaTOpHOTro ABYXTAKTHOTO KackaJla, MHOTOKacKa/IHbIe
YCHIIUTEIIH.

OK1, OK2,
[IK1.1- [1IK1.3,
I1K3.2

2




Tema 2.3. I'enepaTopsl

Conep:kaHue y4eOHOT0 MaTepHuaJa

OOm1ast xapakTepUCTHKA U KJIacCU(UKALUSA TeHEPATOPOB IEKTPUIECKUX KOJICOaHHH.
Koneb6arenpHbiit KoHTYp. CBOOOIHBIE KOJIEOaHUS B KOJIEOATEILHOM KOHTYpE.
BrinyxeHHble KoJieOaHMsI B TOCIIEIOBATEIBHOM U NApalIeIbHOM KOJIe0aTeIbHOM KOHTYpE.
Buzpl mapanienbHbIX KOHTYPOB. BeIHYKaeHHBIE KOIeOaHus B CBI3aHHBIX KOHTYpaXx.
[TpuHIMT TOCTPOEHUS U PabOTHI TE€HEPATOPa CHHYCOUTAIBHBIX (FApMOHUYECKHX )
KosieOanuii. OCHOBHBIE MOHATHUS U TPEOOBAHUS K HOCTPOSHHUIO FEHEPATOPOB FAPMOHHYECKUX
konebanuii. Aproreneparop tuna LC. TpexToueunsie cxemsl aBToreHeparopon tumna LC.
Crabmnm3zanus yactoTsl renepatopos tuna LC. KBapiessie reHepaTtopsl 1 CXeMBI ¢
NPUMEHEHHEM KBapIEBbIX cTa0mIn3aTopoB. COBpeMEHHbIE METOBI MTOTYYECHUS
TrapMOHUYECKUX CUTHaI0B. CHHTE3aTOPBI YaCTOTHI.

CamocrosiTesibHas padora

IToaroroBuTths goKnam, MMPE3CHTAHUIO HA TEMY: «FeHepaTopH B YCTpOﬁCTBaX ABTOMATHUKH Ha
KCIIC3HOAOPOKHOM TPAHCIIOPTE»

OK1, OK2,
[IK1.1- [IK1.3,
I1K3.2

2

Tema 2.4. DiekTpuyeckue
(puabTpsI

Coaep:xanue yueOHOro MaTepuaJia

DnexTpuueckue GUIBTPBI, PA3HOBUIHOCTH, TPHHIIAI PAOOTHI, 00JIaCTh IPUMEHEHUS, CXEMBI
BoueHus. LC-bunbtpel, RC- bunsTpsl

B Tom umnciie, 1abopaTopHbIX padoT

JlabopaTopnasi padora Ne 10 VccnenoBanue ycTpoiicTBa U pabOThI 3JIEKTPUUECKUX
¢uibTpoB Tuna 3b® u 3b-JICIII

CamocrosiTesibHas padoTa

Iloozomoska x nabopamopnoii pabome Ne 10 VccnenoBanue ycTpoiicTBa U paboThI
anekTpuyeckux ¢puibTpoB Tuna 3b® u 3b5-JICII

OK1, OK2,
[IK1.1- [IK1.3,
I1K3.2

2

Tema 2.5. DjieKTpOHHBIE
KJII0YH

Coaep:xaHue y4eOHOro MaTepuaJia

OOu1re cBeieHus 00 IEKTPOHHBIX KIItoUax Kak (GOPMUPYIOMINX HETUHEHHBIX HETsIX.
OcHOBHBIE IOHATHUSA O TMOJIHBIX U TPAH3UCTOPHBIX KIIt0YaX, X BUbL. [TprHIINIIBI
MOCTPOEHMSI U paboTa TUOAHBIX Kitouel. [IpuHIMITEI MOCTpOeHHs U pabOoThl TPAH3UCTOPHBIX
KJItoUel Ha OUIOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX. TpaH3UCTOPHBIE KIIFOYU C BHEIIHUM
HUCTOYHUKOM cMellleHus. TpaH3uCTOpHBIN NepeKIovaTeNb ToKa. JMOaHbIE U TPAaH3UCTOPHBIE
OTPaHUYUTENIN OJTHOMOJSPHOTO U IBYXIIOJISIPHOTO CUTHAIIA

OK1, OK2,
[IK1.1- [TIK1.3,
I1K3.2

2

Tema 2.6. JIornueckue

Conep:kanue y4eOHOIr0o MaTepuaJia

OK1, OK2,
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3JIEMCEHTBI

[TonsATHS O TOTHYECKUX (PYHKIUSX, DJIEMEHTAX U JIOTHYeCKuX ycrpoiictBax B [IIMC.
OcCHOBHBIE XapaKTEPUCTUKHU U MAPAMETPHI JIOTHUECKUX 3JIEMEHTOB. CXEMHBIE pelleHUs
OCHOBHBIX JIOTHYECKUX JIEMEHTOB: TpaH3uCcTOpHO-TpaH3ucTopHbie (TTJI, TTJIII),
sMuTTepHO-cBsi3anHble (DCJI), maTerpansHo-ukeknuonnsie (M2JT), Ha moneBbIx
Ttpan3uctopax u KMOII crpykTypax.

CamocTosiTesibHasi padoTa

O0o01menue u cucremaru3anus 3HaHuil no reme. COCTaBICHUE OMIOPHBIX CXEM OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI 10 TEME.

[1K1.1- I1K1.3,
I1K3.2

2

Tema 2.7. Tpurrepsi

Coaep:xxaHue y4eOHOro MaTepuaJia

OOmre cBeeHus 0 TpUrrepax u ux kinaccupukamnus. [lpuanun noctpoenus u padora
CXEM CUMMETPHYHOTO Tpurrepa. [IpuMeHeHne TpurrepoB B KauecTBE 3JIEMEHTOB MTaMsTH,
aenuTenei 4acToThl. [locTpoeHne CTaTHYecKuX U AMHAMUYeCKUX Tpurrepos. Cocras
CXEMBbI, Ha3HaYCHHE 3JIEMEHTOB U MIPUHIIMIT ACHCTBUS HECUMMETPUYHOTO TPUITEPA
[ImuTTa KaKk HOpMHUPOBATEIIS UMITYJIECOB IPSMOYTOIBHON (POPMBI U3 CHHYCOHIATBHOTO
HanpspkeHus. O0JacTh MPUMEHEHUS! TPUTTEPOB B YCTPOWCTBaX aBTOMATHKH HA
KEJIE3HOIOPOKHOM TPAHCIOPTE

CamocrosiTesibHas padora

O06o0mienne 1 cucTeMaTu3alys 3HaHui 1o pasaeny. CocTaBiIeHHEe OMMOPHBIX CXEM OTBETOB
Ha KOHTPOJIbHBIE BOMPOCHI [0 TEME.

OK1, OK2,
[1K1.1- I1K1.3,
I1K3.2

2

Pasnea 3. OcHOBbI MHKPO03J1eKTPOHUKH

11

Tema 3.1. llpyHuMNBI 1
TEXHOJIOTUH MOCTPOEHUsI
UMcC

Coaep:xanue yueOHOro MaTepuaJia

OO01ue cBeieHUs 0 MUKPOAJIEKTPOHHUKE. TepMUHOIOTHS U Ki1acCU(UKAINUS UHTETPATbHBIX
mukpocxeMm (MMC). Cucrema o6o3unauenuit UMC. OcHOBHBIE TTOHSTHS O KOHCTPYKTHUBHO-
TEXHOJIOTHYECKIX OCOOCHHOCTSIX M3TOTOBJIICHHUS HHTETPATLHBIX MUKpocxeM. OCHOBHBIC
MOHATHSI O METOAAaX U3OJISAIIMH HIEMEHTOB H KOMIIOHEHTOB U MeTOJaX (hOpMUPOBAHHUS
AKTUBHBIX U TTACCHBHBIX 3JIEMEHTOB U KOMIOHEHTOB B UMC. CXxeMOTeXHUYEeCKUE
ocobennoctu B UMC

CamocrositeibHass padora

[ToaroToBka K 3K3aMeHy.

OK1, OK2,
[IK1.1- [TIK1.3,
I1K3.2

2

Tema 3.2. AHAJIOrOBBIE
UMC

Conep:xanue yueOHOro MaTepuaJia

OOm1re cBeieHust 00 aHANIOTOBBIX MHTErpaiIbHBIX MUKpocxeMax (AMC). Ocobennoctu
noctpoenust AUMC st ycunenus, mpeoOpa3oBanusi © 00pabOTKH CHUTHAJIOB.

CamocrosiTeibHas pabora

OK1, OK2,
[IK1.1- [TIK1.3,
I1K3.2

2
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[ToaroToBka K 3K3aMeHy.

Tema 3.3. lu¢poBbie Coaep:xanue y4eOHOro MaTepuaJia ) OK1, OK2,

nmcC Oo6mme ceenenus o LIMMC. Jloruka npencrasienus nHpopmanuu B udpooii popme. [1K1.1- I1K1.3,
Knaccudukanms mudpoBbIx HHTETPaIbHBIX MUKpocxeM. OO00IIEHHE M CHCTeMaTH3 Al [1K3.2
3HaHUHI
CamocrosiTesibHast padora 1 2
[ToaroroBka K 9K3aMeHy.

IIpoMexxyTouHasi aTTecTanusi — 3K3aMeH B 4 ceMecTpe 18

Bcero 112

Jli XapaKTepUCTUKU YPOBHS OCBOSHMsI yUeOHOI0 MaTepuaia UCIOIb3YyIOTCs CleAyIoIe 0003HAYCHUS:

1. -o3HaKOMUTENBHBIN (Y3HABAaHHE PaHEE U3YUCHHBIX 00BEKTOB, CBOMCTB);

2. - PEeNpOAYKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKLMHU WU 110/1 PYKOBOJCTBOM)

3.- IPOYKTHUBHBIN (TNIAHKPOBAHKE M CAMOCTOSTEIHHOE BBITIOJTHEHUE JIESTEIFHOCTH, PEIICHHE TPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUSI PEAJIM3ALIMU TPOTPAMMBI YYEBHOM JUCITATLTAHBI

3.1 TpeGoBaHusl K MUHUMAJLHOMY MaTepPHAIbHO-TEXHHYECKOMY 00ecnedeHUI0

VYyeOHasi AUCUUILIMHA pealIU3yeTcs B JIabopaTOpUH «DIEKTPOHHAS TEXHUKAY.

O6opynoBanue yueOHOT0O KabUHeTa!

Paboune mecta 1o KOMM4eCcTBY 00y4aromuxcs (CTo, CTy);

O6opynoBaHHOE paboUyee MECTO MPEIoIaBaTelIs;

MeTtoauueckoe oOecrieueHue 1o AUCHUIUINHE « DJIEKTPOHHAs TEXHUKAY,

PaznaTounblif MaTepua s CTyIEHTOB 1O AUCIUILIHHE;

Harnsoasie moco6us.

IInakarsr;

CTEHJIbI JUJISl BHIIIOJIHEHUS 1a00paTOPHBIX padoT:

creng tuna SUCICHP.001 PO (1068);

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

W3mepurenbHbIe TPUOOPHI: OJHOIYYEBEIE AIEKTPOHHBIC OCIMIIIOrPAdBl U MYJIbTUMETPHI;

I'enepaTop rapMoHUYECKUX KOJIEOAHUI;

KommiekT MOHTaKHBIX HHCTPYMEHTOB (HAa0Op OTBEPTOK, TIOCKOTYOLIbI, OOKOpPE3bl, MasIbHUK
C MPUHAUICKHOCTAMU I AKU, TUHIIETHI, U3MEPUTENbHbIE IIYTIbI);

HaOOPBI AJIEMEHTOB M KOMIIOHEHTOB: MOJYIIPOBOJIHUKOBBIX MIPHUOOPOB (AMO/IbI, OUITONISIPHBIE U
MOJIEBbIE TPAH3UCTOPBI, TUPUCTOPHI, ONTONAPHI, IIUPPOBLIE  AHATIOTOBBIE MUKPOCXEMBI), PE3UCTOPHI
(TOCTOSTHHBIE W TIEPEMEHHBIC), KOHJCHCATOPHI (TIOCTOSHHBIE M TEpPEMEHHBIE), MajorabapuTHBIC
Ipoccend, ManoradaputHble TpaHChOpMaTOphl (MMITYJIbCHBIE, COTJIACYIONIME, TOBBIIIAOIINE,
MOHWXKAIOIIUE) U JIP.

JTUIEH3MOHHOE MporpaMMHoe obecrieueHme

KOMIIBIOTEPHI TI0 KOJIMYECTBY 00yUYaIOIIUXCSI

nepugepuiinbple ycTpoiicTBa (ckaHep, IPUHTED);

MYJIbTUMEAUNHBIN IPOEKTOP;

3.2. UndopmannoHHoe obecrniedeHre peajn3aluu NporpaMmmbl

Ilepeyenb pexkomMeHayeMbIX Y4eOHBIX W3JaHMI, JONOJHUTEJNbHON JIMTepaTypbl
HNuTepHeT-pecypcoB, 6a3pl JaHHBIX 0M0IHOTEYHOT0 (pOHIA:

3.2.1.0cHOBHbIE€ HCTOYHHKH:
1. Mockaros, E. A., DnekTpoHHas TexHuka : yuyebHoe nocobue / E. A. MockaToB. —

MockBa : KwnoPyc, 2023. — 199 c¢. — ISBN 978-5-406-11357-8. — URL:
https://book.ru/book/948718 (nata ob6pamenus: 16.05.2025). — TekcT : 3MEKTPOHHBIH.
3.2.2.J10N0JTHUTEIbHbIE UCTOYHUKMU:
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIHUILIVNHBI

KoHTposnib u oOIleHKa pe3yibTaTOB OCBOSHHS YYEOHOrO TIpeAMETa OCYIIECTBIISCTCS
MIPErno1aBaTesieM B IIPOIIECCe MPOBEACHUS TCOPETUICCKUX, TPAKTUUECKUX U JTAOOPATOPHBIX 3aHATHH,
BBIMOJIHEHHUS 00YYaIOMIMMHUCS HHINBUAYaIbHBIX 3aaHuil (ITOArOTOBKH JOKJIAI0B).

[IpomexxyTounas arrectamus B Gopme IK3aMeHa

PesyabTaTsl 00yyeHus

Kpurtepun onenkn

MeToanl OIEeHKH

l'[epeqeﬂb 3HaHHﬁ, 0CBAaMBAaEMbIX B paMKaX JUCHUIIIMHDbI

— CYIIHOCTh (U3NYECKUX
IIPOLIECCOB, IPOTEKAIOIINX B
JIEKTPOHHBIX MTprOOpax 1
YCTPOWCTBAX;

— NPUHLIMIIBI BKIFOYEHUS
ANEKTPOHHBIX IPUOOPOB U

- 06yanOIHHﬁCH 00BsACHAET CYHIIHOCTb Pa3JIMIHBIC BUJIbI

(U3UYECKUX MPOIECCOB,
MIPOUCXOASAIINX B 3JIEKTPOHHBIX
YCTPOWCTBAX;

- IOSACHSIET MPUHLIUIIBI BKIIFOUEHUS

YCTHOTO OTIpOca,
TECTUPOBAHUE,
KOHTPOJIbHAS
pabora; oreHka

SJICKTPOHHBIX HpI/I60pOB H IIOCTPOCHUA BBIITOJIHCHU A

YCTPOMCTB JIEKTPOHHOM
TEXHUKU;

— IPOU3BOAUTH 110A00P
AJIEMEHTOB JIEKTPOHHON
anmnaparypsl o 3aJaHHbIM
napameTpam.

MapKUpPOBKE;

IIOCTPOEHHUS IIEKTPOHHBIX AJIEKTPOHHBIX CXEM,; nabopaTopHOI
CXEM; - IEPEYUCIISIET U XapaKTepU3yeT paboTHI.

— TUIIOBBIE Y3JIbl U YCTPOWCTBA | OCHOBHBIE TUIIOBBIE Y3JIbl U YyCTPOWCTB

JJIEKTPOHHOW TEXHUKH. AIIEKTPOHHON TEXHUKH.

Ilepeyennb ymeHnuii, 0CBanBaeMbIX B PAMKax JHCHUAIIIHHBI:

— ONIPENENATh U - 00yyaroMiicss yBEpEeHHO YUTAET - OLIEHKA
AHAJIM3UPOBATh OCHOBHBIE AJIEKTPOHHBIE CXEMBI, AaHATU3UPYET U pe3yabTaTOB
napaMeTpshl AIEKTPOHHBIX CXEM | OLIEHHBAET UX pabOTOCIOCOOHOCTH; BBIITOJIHECHUS

U 110 HUM YCTaHaBIINBAaTh - ONIpeaessieT TUI U/WIM HOMUHAJ 1a00paTOPHBIX
paboTOCIOCOOHOCTD JJIEKTPOHHOI'O KOMIIOHEHTA I10 €r0 pabot

PesyabTarsl BOCHIUTATEIBbHOM
padotsl (popMupoBanue

@opMbI U METOAbI OLICHUBAHUS
chopMHpPOBAHHOCTH

Hymepanusi tem B
COOTBETCTBHH C

TEMATHYECCKUM
JIMYHOCTHBIX Pe3yJIbTATOB) JIMYHOCTHBIX Pe3yJIbTATOB
IJIAHOM

JIP 10 3a0oTsmuiica o 3alure . Tema 1.1. ITaccuBHEBIE

. HaGnronenue, TeKymuii KOHTPOIIb,
OKpY’KaroIeu cpenpl, AIEKTPOHHBIE

. . | DSKCIepTHasi OLIEHKA BBIIOJHEHUS
CO6CTB€HHOI/I nu ‘—IY)KOI/I KOMITIOHCHTEI

0€30IIaCHOCTH, B TOM YHCIE
nndpoBoii.

MIPAKTUIECKOTO 3aJaHus,
MOHHTOPHHT CAMOCTOSTEIHHOM
paboTHI

JIP 13 ['oTOBHOCTH
oOyuarorerocs
COOTBETCTBOBATH OYKUIAHUSIM
paboTonaTeneii: OTBETCTBEHHBIN
COTPY/IHUK,
JUCLUIIIIMHUPOBAHHBINH,

HaGnronenue, TeKymuii KOHTPOIIb,
BKCHCpTHaH OIICHKA BBIITOJITHCHUA
MPaKTUYECKOTO 3a/IaHMS,
MOHI/ITOpI/IHI‘ CaMOCTOHTGHBHOﬁ
paboThI

Tema 1.2. ®uznuueckue
OCHOBBI pabOThI
MOJTYTIPOBOIHUKOBBIX
puOOpOB

Tema 1.3.
[TonynpoBoAHUKOBBIE
JTNOJTbI

Tema 1.4. bunonsipasie
TPAH3UCTOPBI
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TPYIOIIOOUBBIN, HAIICIICHHBIH
Ha JOCTH KECHHE ITOCTaBIICHHBIX
3anad, 3 pexTuBHO
B3aUMO/ICUCTBYIOIIMI C
YyJIeHaMH KOMaH/Ibl,
COTPYIHUYAIOLIUNA C IPYTUMHU
JIIOJIbMH, TIPOCKTHO MBICIISIIIUH.

JIP 25 CniocoOHbIiH K .
Hab6nronenue, TeKkymuii KOHTPOIIb,
TeHEPUPOBAHUIO, OCMBICICHHUIO
. | OKcrepTHas OLEHKa BbIMOTHEHUS
U JOBEICHUI0 J0 KOHEYHOI
MPAKTUIECKOTO 3aaHus,
peanuzanuu peIaraeMbIx .
o MOHHUTOPHHT CAaMOCTOSITENIbHOM
WHHOBAIH.
paboThI
JIP 27 [IposiBiisitoruii
CIIOCOOHOCTH K HEIPEPHIBHOMY .
Habmroienue, TeKyumii KOHTPOIIb,
Pa3BUTHIO B obnactu
IKCIIEPTHASI OIICHKA BBITOJTHCHUS
poeCCUOHATBHBIX
. MPAKTUYECKOTO 3aJaHus,
KOMIIETEHITHH u

MEKJIUCIUIIJIMHAPHBIX  3HAHUM.

MOHHTOPHHT CaMOCTOSITEIILHOM
paboThI

Tema 1.5. IToneBbie
TPaH3UCTOPHI

Tema 1.6. Tupucropsl
Tema 1.7. Henunelinpie
MOJTYTIPOBOIHUKOBBIE
PE3UCTOPHI

Tema 1.8.
OnTo31eKTpOHHbBIE
npubopHI

Tema 2.1. UcTounuku
MUTAHUS SJIEKTPOHHBIX
YCTPOICTB

Tema 2.2. Ycunurenu
Tema 2.3. I'enepaTtopbl
Tema 2.4.
DNeKTpruYecKue
GbMIBTPHI

Tema 2.5. DnexTpoHHBIE
KITIOYU

Tema 2.6. Jlornueckue
AIIEMEHTHI

Tema 2.7. Tpurrepst
Tema 3.1. [TpuHuMIBI U
TEXHOJIOTHH
noctpoenus UMC
Tema 3.2. AnanoroBsie
NUMC

Tema 3.3. [{udpossie
NMC
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S.IEPEYEHD UCITIOJIb3YEMbBIX METOAOB OBYYEHU

5.1. [TaccuBHBIE: IeKIMH, OECEIBI, OTIPOCHI, CAMOCTOSTENIbHAS Pab0Ta, TECThI, METOJI MJLTIOCTPAIUH

METOJ JEMOHCTPALIUI

5.2. AKTHBHbIE M UWHTEpPaKTHBHBIC: 00pa30BaTe/lbHBIE BHUACO(PHUIBMBI, WHTCPAKTUBHBIC HIPHI,

TBOPYCCKUC 3aJaHH.
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