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1 IACHIOPT PABOYEW IMPOT'PAMMbBI YYEFHOM JIUCITUTIIMHBI

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmmbl

Pabouas nmporpamma yueOHo# mucrumuinabl OI1.02 DaeKTpoOHHAS TEXHHMKA SBISICTCS YacTHIO
MporpamMMbl TTOATOTOBKH cCrienuanucToB cpeaHero 3eHa (manee -IITIICC3) B coorBerctBuu ¢ @I'OC
CIIO mns crnenmansHoctr 23.02.09 ABTOMATHKA W TeleMEXaHHWKA Ha TPAHCIIOPTE (JKEIE3HOIOPOKHOM
TpaHCIOpTe).

[Tpu peanmsanuu pabodeil MporpaMmbl MOTYT HCIIONB30BATHCS PA3TUYHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, AIEKTPOHHOE 00yUeHHeE.

Pabouas mporpamma y4eOHON AHMCHUIUIMHBI MOXET OBITh HMCIOJb30BaHA B MPO(ecCHOHATBHOM

MOJITOTOBKE, TIEPETIOATOTOBKE U MOBBIIICHUH KBATH(DHUKAIINHN pab04rX 1O POHECCHsIM:

DNEeKTPOMOHTEp MO OOCIY)KMBAaHHUIO M PEMOHTY YCTPOMCTB CHUTHAJIU3AIMHU, HEHTPAIM3ALUHA H
OJIOKUPOBKHY;

DNEKTPOMOHTAXHUK 110 CUTHAIM3AIUH, [ICHTPAIN3AIIMY 1 OJIOKHUPOBKE.

1.2 MecTo yuyeoHoi nucuumiidabl B cTpykrype OIIOII-TIIICC3:
YueOnas aucuuriauda OI1.02 DrnekTpoHHAast TEXHHUKA SBJISETCS YaCThio 001IenpodecCHOHaIbHOrO

[UKJIA.

1.3 [Inanupyemblie pe3yJibTATHI OCBOEHUSI Y4eOHOW AUCHUTIMHBI:

1.3.1B pe3ynbpTaTe OCBOCHHS Y4€OHOUM TUCIUIUIMHBI 00YYarOIIMiCs JOIKEeH

yMeThb:

— ONpeNeNATh W AaHAIU3UPOBATh OCHOBHBIC IMapaMeTpPhl JJICKTPOHHBIX CXEM H 110 HHM

yCTaHaBJIMBATh pabOTOCIOCOOHOCTH YCTPOMCTB AJIEKTPOHHON TEXHHUKH;
— [IPOU3BOJUTH OJO0P JIEMEHTOB IEKTPOHHOM anmnapaTypsl [0 3a/laHHBIM [1apaMeTpaM

3HAThb:
— CYIIHOCTH (PU3UYECKUX MPOIIECCOB, MPOTEKAIOIINX B JIEKTPOHHBIX MPHOOpax M yCTPOICTBAX;

— MPUHLIUIIBI BKIIIOUEHUS 3JIEKTPOHHBIX IPUOOPOB U MOCTPOEHUS JIEKTPOHHBIX CXEM;

— THUIIOBBIC Y3JIbI U yCTpOﬁCTBa BHeKTpOHHOﬁ TCXHHUKH.

1.3.2 B pe3yibpTare OCBOCHUS YYCOHOW TUCIUIUIMHBIOOYYAIOIIMICS JTOJDKEH CHOpPMHpPOBATH
CJIEIYIONINE KOMITETCHIINH

-o0mme:

OK.01 Bri6upats criocoOsbl pernieHus 3a1a4 npodecCHOHATbHON NeSTEIbHOCTH MPUMEHUTENBHO K

Pa3JINIHBIM KOHTCKCTaM

OK.02 Hcnonp30BaTh COBpEMEHHBIE CPEJCTBA MOUCKA, aHATIM3a U MHTEpIpeTaluu HHPOpMaIu U
MH(OpPMAaIMOHHbBIE TEXHOJIOTUH ISl BBIMOJIHEHUS 3a/1a4 TPO(pECCHOHATIBLHOM 1€ TeIbHOCTH

-npog)ecCHOHAbHbBIE:
[1K1.1 AmnanusupoBaTh pabOTy CTaHUHWOHHBIX, IE€PETOHHBIX, MHUKPOMPOIECCOPHBIX U

ANArHOCTUYCCKHUX CUCTEM aBTOMATUKU IO MPUHIUIIHAJIIBHBIM CXEMaM

[1K 1.2BbImonHATs pa3paboTKy MOHTaKHBIX CXE€M YCTPONCTB CHTHAJIM3AllUMH, LEHTPAIU3alUU U
OJIOKMPOBKH, YKEJIE3HOJOPOKHOM aBTOMAaTHUKU U TEJIEMEXAaHUKH 110 MPUHIUIHAIBHBIM CXeMaM

I[IK 1.3 TIIpousBoauTh H3MepeHHs NapaMeTpoB NPUOOPOB M YCTPOMCTB CHUTHAIM3ALMUH,
LEHTpaJIN3alUuN U OJIOKUPOBKH.



I1K3.2 OcymecTBasTh PEryIHpPOBKY W IPOBEPKY pabOThI YCTPOUCTB U MPUOOPOB CUTHAIIM3AIINH,
LEHTpaAIN3aUHN U OJIOKHPOBKH.

1.3.3 B pe3ynprare OCBOCHHS NPOrpaMMbl Y4€OHOH IJUCIUIUIMHBI PEATM3yeTCs Iporpamma
BOCIIUTAHMSI, HAIIPABIICHHAs HA (OPMUPOBAHUE CIEAYIONUX JTUIHOCTHBIX pe3ynbTaToB (JIP):
- 3a00TAIMIICS O 3alUTe OKPYKAIIMIEH Cpeabl, COOCTBEHHON M UyKOH 0€30MacHOCTH, B TOM

yucie nugpoBoi;

- T'OTOBHOCTh 00OYy4YarOIIErocss COOTBETCTBOBATH OXHUAAHHUSIM pPAOOTOAATENCH: OTBETCTBEHHBIN
COTPYAHMK, AUCIHUIUIMHUPOBAHHBINA, TPYAOTIOOMBBIA, HAIEICHHBIM Ha JIOCTUKEHUE IOCTABJICHHBIX
3a1a4, 3(hPeKTUBHO B3aWMOACUCTBYIOIIMM C YeHAMH KOMaH/Ibl, COTPYAHHYAIOLIUHN C JPYTUMHU JIFOJIbMH,
MIPOEKTHO MBICIISLIUMI;

- CrnocoOHBIE K TEHEPUPOBAHUIO, OCMBICJICHHIO ¥ JIOBEJACHHWIO JO KOHEYHOH peaau3aiuu
npeJiaraéMblX THHOBALIU;

- IIposBnsitomuii  CIOCOOHOCTH K HEMPEPHIBHOMY Pa3BUTHIO B 00JacTH TPO(ECCHOHATBHBIX
KOMIIETEHIIMN U MEXIUCLUIUIMHAPHBIX 3HAHUM.



2. CTPYKTYPA ¥ COJAEP KAHUE YYEBHOM JIUCITUTIIMHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/IbI Y4eOHOH padoThI

Ounas ¢popma o0y4eHus1

Bun yuyeOHo# padoThI

O0BeM yacoB

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 112
Oo0s3aTeibHAs ayIMTOPHAsA yueOHasA Harpy3Ka (Bcero) 74
B TOM YHCIIE:

JIEKLIUA 54
MPAKTUYECKHUE 3aHATUS

nabopaTopHbIC 3aHATHS 20
CamocrosiTesibHasi padoTa odyuaroierocsi (Bcero) 20
B TOM YHUCIIE:

HO}IFOTOBKa K OTBECTaM Ha KOHTPOJIbHBIC BOIIPOCHI 11O 3aJIaHHBIM TEMaMm, 7
CHUCTEMAaTHU3ausg 3HaHPII>i, IOATOTOBKA K 9K3aMCHY

[ToaroToBKa MOKIAI0B 3
[loaroroBka K 1aOOPaTOPHBIM 3aHITHIM 10
Ipomesrxcymounaa ammecmayusn 6 ghopme 3x3amena (4 cemecmp) 18




2.2. TemaTnveckuii IJIaH U CO/lep:KaHNe Y4eOHOM TUCHUIINHBI

YpoBeHb
OCBOCHMHI,
HaumeHoBaHue pa3jie/ioB Conep:kanue yuyeOHOro marepuasa u GopmMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem B | dopmupyembie
U TeM o0yyaromuxcst yacax KOMIIeTEeHIUH,
JIMYHOCTHBIE
pe3yJIbTaThl
1 2 3
Beenenue Coaeprxanue yueOHOIro MaTepuaJa 2 OK1, OK2,
3amaun ¥ 3HaYCHHUE AMCLUILUIMHBI HA COBPEMEHHOM 3Tare pa3BUTHA O0IIECTBA U B CHCTEME [1K1.1- I1K1.3,
MOATOTOBKH CIIEIIUAIMCTOB, €€ CBA3h C ApyruMu auciuruinHamu. Knaccuduxamms u I1K3.2
BaYKHEHIIME HAIpaBJIeHUs 3JeKTPOHUKH. KpaTkas uCTOpHUS BOSHUKHOBEHUS U Pa3BUTHUS
JIEKTPOHUKHU. TEXHOJIOTUs 3JEKTPOHHBIX MPUOOPoB. O6IaCTh MPUMEHEHHS HIEKTPOHUKH. 2
Ponp u 3HaueHue AIEKTPOHHON TEXHUKH Ha XKEJIE3HOAOPOKHOM TpaHcnopre. IlepcnexkTuBsl
pa3BUTHSI JTEKTPOHUKHU
Pa3nea 1. DnemenTHasi 6a3a 31eKTPOHHBIX YCTPOHCTB 32
Tema 1.1. IlaccuBHbIC Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK1, OK2,
3JICKTPOHHBbIE Haznauenue, knaccuukaius, KOHCTPYKIHS, XapaKTEPUCTUKNA U MAPKUPOBKA ITACCUBHBIX [IK1.1- [IK1.3,
KOMIIOHEHTBI 2JIEMEHTOB 3JIEKTPOHHBIX CXEM: PE3UCTOPOB, KOHJEHCATOPOB, KaTyIEK, POCCEeH, I1K3.2
TpanchopmaTopoB. Psaael HoMuHaNoOB paauoaetaneit E6, E12, E24, E48 u T.1.
2
Tema 1.2. dusuyeckue Conep:xaHue yueOHOro MaTepuaJia 2 OK1, OK2,
OCHOBBI Pa0OTHI du3nyecKre OCHOBBI MOTYMPOBOIHUKOB. CTPYKTYypa 3JIEKTPOHHBIX 000JI04eK aToMa. [IK1.1- [IK1.3,
MOJIYNIPOBOAHHUKOBBIX CTpyKTypa KpUCTAJUTMUYECKON PElIeTKH MOITYIPOBOAHUKOB. DHEpPreTuyecKas 1uarpaMma. I1K3.2
npudopoB CoOcTBeHHas U MPUMECHAs! POBOAMMOCTD MOJIYIPOBOIHUKOB. ['eHepalus 1 peKoMOMHAIUS
ANEKTPOHHO-ABIPOYHBIX Map. dusnueckue npouecchl B KOHTAKTHBIX COEAUHEHUAX 2
MIOJIYTIPOBOTHUKOB.
CtpykTypa M ME€XaHU3M BO3HMKHOBEHMSI AJIEKTPOHHO-IBIPOUHOro0 nepexoa. CBoiicTBa p-n
Iepexo/1a NPy HaJIM4YMK BHEIIHETO HANPsDKEHUSI CMeELLeHNs. BonbTamnepHas XxapakTepucTuka p-
nnepexoja. KoHTakTHast pa3HOCTh NOTEHIMAIOB METAJUI-TIONYPOBOAHUK. [Ipo0oii a1nekTpoHHO-
JBIPOYHOTO NIEPEXO0/IA.
Tema 1.3. Conep:xaHue yueOHOro MaTepuaJia 5 OK1, OK2,
IHosynpoBoAHNKOBBIE Knaccudukanms momynpoBOIHUKOBBIX THOI0B. Y CTPOUCTBO, MPUHIINI ICUCTBUS, I1K1.1- I1K1.3,
AUOMBI BOJIbTAMIIEPHBIE XapAKTEPUCTUKH IMOI0B Pa3IMYHbIX BUJOB. BBITPSIMUTENbHBIE JUOIBI, [1K3.2




YCTPOMCTBO, TUIIBI JUOAOB 110 TEXHOJOTHYECKOMY IIPUHIUIY, MAPKUPOBKA

B Tom unciie, JabopaTopHbIX padoT 2
JlabopaTopnasi padora Ne 1 VccienoBanue noyiynpoBOAHUKOBBIX BBIIPSIMUTEIbHBIX
JTNOJIOB.
CamocrosiTesibHast padoTa
Iloocomoska k nabopamopnoti pabome Ne 1 VccnenoBanue moJIyIpPOBOTHUKOBBIX
BBIIPSIMUTEIIbHBIX IHO/I0B.
Tema 1.4. bunosasipubie Copep:kanue y4eOHOIro MaTepuaa OK1, OK2,
TPAH3UCTOPHI OOu1re cBeieHUs O CTPYKTYpE OUIONIIPHBIX TPAH3UCTOPOB. Y CTPOICTBO, MPUHLIUT [IK1.1- [1IK1.3,
JICUCTBUSA U CXEMbI BKIIIOUEHUS. THIIBI TPAH3UCTOPOB, ONPEIETIEMbIE TEXHOJIOTUEH [1K3.2
npou3BoicTBa. CTaTHUECKUE XapaKTEPUCTUKU TPAH3UCTOPOB. CXEMBI ¢ OOIIMM IMHUTTEPOM
(0O3) u o6meit 6a30it (OB). Cucrema h-mapaMeTpoB, CocoObI KX OMPECTCHUS. 2
B Tom umuciie, 1abopaTopHBIX padoT
JlabopaTopHas padora Ne 2 VccienqoBanue TUTIOBBIX CXEM BKIIFOUEHHS TPAH3UCTOPOB.
CamocrosiTesibHas padora
Ilooecomoska k nabopamopnou pabome Ne 2 ccnenoBaHue TUMOBBIX CXEM BKIIIOUCHHS
TPaH3UCTOPOB
Tema 1.5. IlosieBble Coaep:xanue y4eOHOIro MaTepHuaJia OK1, OK2,
TPAH3UCTOPHI ITonesrie Tpan3uctopsl. [1oneBpie TPAaH3UCTOPHI C YIPABIISIOIUM P-N IEPEXOIOM; [IK1.1- [IK1.3,
YCTPOMCTBO, MPUHLUI IEHCTBUS, CXEMA BKIIFOUEHUS], CTATUYECKUE XapAKTEPUCTUKHU, CHCTEMA I1K3.2
IapaMeTpoB U crocoObl ux onpeenenus. [lonaeBble TpaH3UCTOPBI C U30JTUPOBAHHBIM
3atBopoM. MOII-Tpan3ucTops! co BCTpoeHHbIM KaHasioM; MOII-Tpan3ucTopsl ¢ 2
VHAYLIMPOBAHHBIM KaHAJIOM.
B Tom unciie, 1a00paTOpHBIX padoT
JlabopaTopuas padora Ne 3 VccrnenoBanue CBONCTB MOJIEBOTO TPAH3UCTOPA B CXEME
BKJIIOYEHHUS C OOLIUM HCTOKOM.
CamocrosiTesbHast padora
Ilooecomoska k nabopamopnotl pabome Ne 3 ccnenoBanue CBONCTB MOJIEBOTO TPAH3UCTOPA
B CXEME BKJIIOUEHHSI ¢ OOIIMM UCTOKOM.
Tema 1.6. Tupucropsi Conep:kaHue y4eOHOTo MaTepuaa OK1, OK2,
Knaccudukanus THpHCTOPHBIX CTPYKTYp. JAMHUCTOP, CHMMETPUYHBIN JUOIHBIH TUPUCTOP. [IK1.1- [1IK1.3,
Tpuoanslit TUpUCTOP (TpUHKUCTOD); BonbramnepHble XapaKTEPUCTUKH, CXEMbI BKIIIOUEHUS U [1K3.2
MapaMeTphl.
B ToM umnciie, 1a60paTOPHBIX padoT 2




JlabopaTopnasi pabora Ne 4 liccienoBanue cBONCTB TUPUCTOPOB.

CamocrosiTesbHasi padora

Iloozomoska x 1abopamopnoil pabome Ne 4 ccnenoBanue CBOWCTB TUPUCTOPOB.

Tema 1.7. HeauneiHbie
MOJIYNIPOBOIHNUKOBbIE
pe3ucTopbI

Coaep:xaHue y4eOHOro MaTepuaJia

OcHOBHBIE OIIpeeNIeHHs U KiIacCU (UKL TOJyPOBOHUKOBBIX PE3UCTOPOB.
Tepmope3ncTopsl ¢ OTPULIATENBLHBIM U TOJIOKUTEIBHBIM TEMIIEPATYPHBIM KO3 (QUITEHTOM
conpoTuBiieHus. Bapuctopsl, nosucropsl; bonomerp. Ilapamerps! 60s0MeTpoB U
IIPUMEHEHHUE B YCTPOMCTBAX KEJIE3HOAOPOKHON aBTOMATHUKHU.

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

2

Tema 1.8.
OnTo3/1eKTPOHHBbIE
npuodopbI

Copep:kaHue y4eOHOTro MaTepuaia

3akonbl hoTodddexra u GoTodTEKTPOHHON IMUccHU. DOTOINEKTPHISCKUEC U
CBETOM3ITYYaIOIINe IPUOOPHI: 00IIHe CBEACHUS U KiIacCH(DUKAIMS, TPUHLIUI PaOOTHI,
XapaKTePUCTHKH, TapaMeTpsl U pruMeHeHune. O0miue cBeeHus: 00 ONTOAIEKTPOHHBIX
npudopax.

[IpeumymiecTBa U HEJOCTATKH MPHOOPOB ONTOAEKTPOHUKH. Kiaccupukarus
OIITORJICKTPOHHBIX MOIYIPOBOIHUKOBHIX MTpHOOPOB. [ToxynpoBoaHUKOBEIE
(borodnexTprudeckne (ONTOAIEKTPOHHBIE) TPUOOPHI: MPUHIIHUIT PAOOTHI, XapaKTEPUCTUKH,
napameTpsl U npuMeHeHne. ONTpOHbBI: IPUHIMI paOOThI, XapaKTEPUCTHUKH, TAPaMETPhI U
npuMeHenue. [loxynpoBogHIKOBEIE TPHOOPHI 0TOOpaKEHHST HH(POPMAITHN —
AIIEKTPOIIOMHHECIIEHTHBIE, CBETOANOTHBIC U )KUAKOKPHCTAJUIMYECKHE. Y CIIOBHOE
0003HaYeHNE U MAPKUPOBKA (POTOIIEKTPUICCKUX, CBETOMZITYIAIOLINX IPUOOPOB, ONTPOHOB
U IpuOOpPOB 0TOOpaXKEeHUs: HHPOPMALIUH.

Tema 1.9 KonTpoabHas
padora

Kontponbhas pabota «neMeHTHas 0aza dJEKTPOHHBIX YCTPONCTBY»

Pa3nes 2. OcHOBBI CXeMOTEXHHKH YJIEKTPOHHBIX YCTPOICTB

49

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

2

Tema 2.1. UcTOUYHHKH
NUTAHUSA FIEKTPOHHBIX
YCTPOMCTB

Conep:xxaHue y4eOHOro MaTepuaJia

Bempsimurenu. Kinaccudukanus ogHoda3HbIX BHITPSIMUTENEH.

[TocTpoenue, MpuHIMI PabOTHI U MapaMeTpbl OJHOMOIYIIEPHOIHOM, ABYXIOIYIIEPHOIHON
1 MOCTOBOM cxeM BolpsimiieHus. TpexdasHble cxembl BeIpsMiIeHus. BiusHue Xapakrtepa
Harpy3ku Ha paOoTy BBIIPSAMHUTENBHBIX cxeM. CriaxuBaronue GuiabTpel. Pabota Ha
BcTpeunyro D/IC. 3apsanbie ycrporcTBa. [LInpoTHO-UMIysIbCHAsE MOAYJsiUsL. MIMITynbCHBIE
MCTOYHUKU nUTaHusl. CTabuiIn3aTopsl HanpspkeHus. VICTOYHUKM CTaOMIIBHOTO TOKA.

15

B Tom umuciie, 1abopaTopHbIX padoT

JlabopaTopuas padora Ne S VccnenoBanue omHO(Aa3HBIX BBHITTPSIMUTEIICH.
JlaGopaTopnas padora Ne 6 VccienoBanue CriiaKuBaronux QuibTpoB.
JlabopaTopnasi pabora Ne 7 lccrnenoBanue ctabunnzaropa HanpsHKEHUSL.

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

2




CamocrosiTesbHasi padoTa

Iloozomoska k 1abopamopusvim pabomam:

JlaGopaTopHas padora Ne S VccrnenoBanue oHO(Aa3HBIX BBHITPSIMUTEIICH.
JlaGopaTopnasi pa6ora Ne 6 lccrieqoBanue CriaxuBaronmx GUiIbTPOB.
JlabopaTopHas padora Ne 7 VccrnenoBanue cTaOMiIM3aTopa HANPSHKEHUS.

Tema 2.2. Yceuaurean

Coaep:xaHue yueOHOro MaTepuaJia

Haznauenue u knaccudukanus 31eKTPOHHBIX ycriutenae. CTpyKTypHas cxema
3JIeKTpOHHOTO ycunutensa. OCHOBHBIE MOKa3zaTean paboThl ycunuteneid. OOpaTHas CBSA3b B
YCHIINTENSIX, €€ BUbI, Kilaccuukanus. Biusnue oOpaTHOil cBsI3U HA OCHOBHBIE MOKa3aTeNln
paboThl ycunuTens: Ko3(h(OUIIUEHT yCUIICHUS, YyBCTBUTEILHOCTD, BBIXO/IHAS! MOIIHOCTb.
CxeMbl BKIIIOUEHUS YCUITUTENbHBIX 2JIEMEHTOB B YCHIIUTENSAX. BiusiHue cxem BKIIIOUEHUS
YCUIIUTEIHHBIX JIEMEHTOB Ha YCUJICHUE TOKA WM HAIIPsDKEHHS B ycumuTesne. Buast pabounx
PEKMMOB YCHIIUTEIILHBIX 37eMeHTOB. KpaTkas xapakTepuctuka pesxxumoB A, B, AB, C.
Crioco0b1 oOecriedeHrs pabovero peKuMa yCHIMTEIBHOTO JIeMEHTa (TpaH3uCcTopa).
CnocoOsI mogauu cMenieHus. TepMocTaOuiIn3aus 1 TePMOKOMITEHCAIUATIONI0KEHUS
pabodeil TOUKH MOKOSI YCHIIMTEIHHOTO DJIEMEHTA. Y CHITUTEIH IEPEMEHHOT0 TOKA U
Hanpspkenus. [loctpoenue u paboTa OJHOTAKTHBIX U ABYXTAKTHBIX KACKaJOB YCHIICHUS.
OCoOEHHOCTH TIOCTPOCHHUST BXOAHBIX M BBIXOJHBIX KacKaloB. TpeOoBaHus, MIPEIbIBIIEMbIC K
BXOJIHBIM (TIpeIBAPUTENBHBIM ), IPEIBBIXOAHBIM (IPOMEKYTOUYHBIM) U BHIXOAHBIM
(OKOHEYHBIM) KacKagaM ycuiieHus. MHOroKackaaHble ycunutenn. EMkocTHas, pesucTopHas
U TpaHcopmaTopHast MexXKackaiHble cBsi3u. CrocoObl yMEHbIIEHUS Mapa3uTHOM oOpart-
HOM cBs13u. [locTpoenue u padboTta pazoMHBEPCHBIX KaCKaI0B U SMUTTEPHBIX TOBTOPUTENEH.
YcunuTenu nocTossHHOTO ToKa. banaHcHble cXeMbl yCHIMTENeH MOCTOSIHHOTO Toka. Jpeitd
HYJIS U cTIOCcOObI ero ymeHnbienus. Juddepennmansasie ycunutenu. OnepanuoHHbIe
yeuurend. CxeMbl BKJIIOYEHHs OTepallMOHHbIX YCHIINTeNeH

14

B Tom umuciie, 1abopaTopHBIX padoT

JlabopaTopHas padora Ne 8 MccienoBanue 0THOTAKTHOTO YCUIIUTEIIS.
JlabopaTopnas padora Ne 9 VccrnenoBanue cxem BKIIFOUEHHS ONEPAIMOHHBIX YCHIIUTEICH.

CamocrosiTesbHasi padora

Iloocomoska k nabopamopnvim pabomam Ne 8,9 UccnenoBanue 0THOTAKTHOTO YCHUIIHTEIIA.
WccnegoBanue cxem BKIIIOUEHHUS ONEPAIMOHHBIX YCUITUTENEH

Cocmasumus KOHCheKNbl, H0O20MO8UNMb OMEenbvl Ha 0NPOCHINO

memam: TepMocTaOunuzanus pexumMoB paboThl, paboTa TpaHCHOPMATOPHBIX OAHOTAKTHBIX
U ABYXTAKTHBIX KacKaJoB, OecTpac)opMaTOPHOro IBYXTaKTHOI'O KacKaJla, MHOIOKAaCcKa HbIE
YCHIIUTEIIN.

OK1, OK2,
[1K1.1- [1K1.3,
I1K3.2
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Tema 2.3. I'enepaTopsbl

Coaep:xaHue yueOHOIro MaTepuasia

OO6m1ast XxapakTeprucTHUKa B KiIacCUpUKAIUSI TEHEPATOPOB AJIECKTPUUCCKUX KOJICOaHMIA.
Konebarenbubiit koHTYp. CBOOOAHBIE KOJIeOaHUs B KOJIEOATEILHOM KOHTYpE.
BriHyX1eHHbBIE KOJIeOaHMsI B ITOCIIEIOBATEIPHOM H MAPaJLICIIbHOM KOJIe0aTeIbHOM KOHTYPE.
Bupl napaienbHbIX KOHTYPOB. BeIHYKI€HHBIE KOeOaHus B CBI3aHHBIX KOHTYpaX.
[TpuHIMT TOCTPOEHUS U pabOTHI TEHEPATOPA CHHYCOHUTATBHBIX (FApMOHUYECKHX )
Kosnebanuii. OCHOBHBIE MOHATHS U TPEOOBAHUS K TIOCTPOCHUIO T€HEPATOPOB FAPMOHUYECKUX
koJniebanuii. ABroreneparop tumna LC. TpexToueunsie cxeMbl apToreHepaTopoB tuma LC.
Crabunmsanus yactoTsl reHeparopo tuna LC. KBapieBbie reHepaTophl U CXEMBI C
MPUMEHEHHEM KBapIIeBbIX CTa0MImM3aTopoB. COBPEMEHHBIE METOIbI TIOJTYYCHHUS
rapMOHUYECKUX CUTHAJI0B. CHHTE3aTOpPBI YaCTOTHI.

CamocrositesibHas padora

[ToaroroBuTh NOKNAA, MPE3EHTALMIO HA TeMY: «['€HepaTopsl B yCTPOMCTBAX aBTOMAaTHKU HA
KEJIE3HOAOPOKHOM TPAHCIIOPTE»

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

2

Tema 2.4. DiekTpuueckue
buabTpsBI

Coaep:xaHue yueOHOro MaTepuaJia

OnexkTpudeckue QUIbTPhl, PA3HOBUAHOCTHU, IPUHLUI pabOThI, 00JIACTh IPUMEHEHUS, CXEMBI
BKitoyeHus. LC-¢unbtpsl, RC- dunbrper

B ToMm umnciie, 1a60paTopHbIX padoT

JlabopaTopuasi pa6ora Ne 10 MccnenoBanue ycTpoicTBa U pabOThI SJIEKTPUUECKUX
¢unbTpoB Tuna 36® u 3b-J{CIII

CamocrosiTesbHast padoTa

Iloozomoska k nabopamopnou pabome Ne 10 ViccnenoBanue ycTpoicTBa U paboThI
anekTpuyeckux punptpoB Tna 36® u 3b-J1CII

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

2

Tema 2.5. DiieKTpOHHBIE
KJIIOYH

Coaep:xaHue yueOHOro MaTepuaJia

OO61ue cBeieHns 00 IEKTPOHHBIX KITI0YaX Kak (GOPMUPYIOMINUX HETMHEHHBIX LIETISIX.
OCHOBHbBIE TIOHATHS O TUOJHBIX U TPAH3UCTOPHBIX KIIIOUax, MX BUAbL [IpuHIMIBI
MOCTPOESHHS U paboTa TUOAHBIX KItouel. [I[pHHINIIBI MOCTPOSHHS U paObOTHl TPAH3UCTOPHBIX
KITII04Yel Ha OUMOJISIPHBIX U TOJEBBIX TPAH3UCTOPAX. TPaH3UCTOPHBIE KIIIOYH C BHEIIHUM
MCTOYHUKOM CMEIICHUs. TpaH3uCTOPHBIN MEepeKItoyaTesh Toka. IMoaHbIe U TpaH3UCTOPHEIE
OTPaHUYUTENIN OJJHOMOJISPHOTO U JABYXIIOJIIPHOTO CUTHAJIA

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

2

Tema 2.6. Jlornueckue

Conep:xaHue yueOHOIro MaTepuaJia

OK1, OK2,
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3JIEMECHTbI

[TonsaTHs 0 NOTUYECKUX PYHKIUAX, HIEMEHTaX U JIOTHYecKuX ycrpoicTBax B LIMMC.
OcCHOBHBIE XapaKTEPUCTUKH U TAPAMETPBI JIOTHYECKHUX 3JIEMEHTOB. CXEMHBIE PEIICHUS
OCHOBHBIX JIOTHUECKUX 3JIEMEHTOB: TpaH3UuCTOpHO-Tpan3uctopusie (TTJI, TTJILL),
smMutTepHO-cBsa3anHbIe (DCJI), MHTErpaTbHO-MHXEKIITMOHHBIC (I/IZH), Ha TIOJICBBIX
tpan3ucropax u KMOII cTpykrypax.

CamocrosiTesbHasi padoTa

O606H.[€HI/I€ n cucreMaru3anusa 3HaHuM 1Mo TeMe. CocraBiieHHnE OIIOPHBIX CXEM OTBETOB Ha
KOHTPOJIbHBIC BOITPOCHI 11O TCMC.

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

2

Tema 2.7. Tpurrepsi

Copep:kaHue y4eOHOIro MaTepuaa

OO01ue cBeieHUs 0 TpUIrepax u ux kiaccudukanus. [Ipunuun nocrpoenus u pabora
CXEM CUMMETPUUYHOTO Tpurrepa. [IpumeHenue TpurrepoB B Ka4eCTBE JIEMEHTOB MMaMSITH,
nenurtenei yactoTel. [locTpoeHre cTaTuuecKux U JUHAMUYeCcKuX TpurrepoB. Cocras
CXEMbl, HA3HAYEHUE JIEMEHTOB U MPUHIIUI ACUCTBUS HECUMMETPUYHOTO TPUTTEPA
[IIMuTTa Kak popMUpOBATENS UMITYIBCOB MPSIMOYTOJIBLHON (POPMBI U3 CHHYCOUIATBLHOTO
HanpspkeHusi. O6acTh NPUMEHEHHUS! TPUTTEPOB B yCTPOHCTBAX aBTOMATHKHU Ha
KEJIE3HOAOPO)KHOM TPAHCIIOPTE

CamocrosiTesibHas padoTa

O606H.[CHI/IG U CUCTCMaTn3anus 3HAHUH 110 pa3aciy. CocraBienue OIIOPHBIX CXEM OTBCTOB
Ha KOHTPOJIbHBIC BOIIPOCEHI IO TEMC.

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

2

Paspnen 3. OCHOBBI MUKPOJJICKTPOHUKHU

11

Tema 3.1. [IpyHuMnsI u

TEXHOJIOTHH IOCTPOCHUS
NMC

ConepxaHue y4eGHOro MaTepuaJjia

OO6mme cBeIeHUsI 0 MUKPORJIEKTPOHUKE. TEepMUHOIOTHS U KJITaCCU(PUKAIIHS HHTETPATHHBIX
mukpocxeM (MMC). Cucrema o6o3nauenuit UMC. OCHOBHBIE OHATHS O KOHCTPYKTUBHO-
TEXHOJIOTHYECKUX OCOOCHHOCTSIX M3TOTOBJICHHSI HHTETPATBHBIX MUKpOcXeM. OCHOBHBIE
MOHSATHS O METOJIaX M3OJISIIIUU DJIEMEHTOB U KOMIIOHEHTOB U METOAaX (HOPMHUPOBAHHS
AKTUBHBIX U TACCUBHBIX 3JIEMEHTOB U KOMIIOHEHTOB B UMC. CxemoTexHUUYeCKHe
ocobennoctu B IMC

CamocrosiTesibHas padoTa

IloaroroBka k OK3aMCHY.

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

2

Tema 3.2. Auajiorosbie
HUMC

Conep:kanue y4eOHOIro MaTepuaa

O6mue cBeeHns 00 aHaIOroBbIX HHTETpalIbHBIX MUKpocxeMax (AVIMC). OcoGennoctu
noctpoernst AUMC st yeunenus, npeoOpa3oBaHust 1 00pabOTKH CUTHAJIOB.

CamocrosiTesbHast padoTa

OK1, OK2,
MK1.1- TIK1.3,
K3.2

2
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[ToaroroBka Kk 3K3aMeHy.

Tema 3.3. [luppossie Copep:kanue y4eOHOTro MaTepuaa 5 OK1, OK2,

UMC O6mue ceenenus o LIMMC. Jloruka npencraBieHus uHGopmaiuu B nudposoii popme. IIK1.1- ITK1.3,
Knaccudukanus mudpoBbIX HHTErpatbHbIX MUKpocxeM. O000IIeHe U cCHCTeMaTH3alus I1K3.2
3HaHUI
CamocrosiTesbHasi padora 1 2
[ToaroroBka K sK3aMeHYy.

IIpoMe:xkyTouHasi aTTecTAlUs — IK3aMeH B 4 cemecTpe 18

Bcero 112

J1st XapaKTepUCTUKH YPOBHS OCBOCHHS yU4eOHOTO MaTepralia UCIOJIb3YIOTCS CIeIyIoIue 0003HaYeHUS:

1. -o3HaKOMUTENBbHBIN (Y3HAaBaHHE PaHee U3YUEHHBIX 00bEKTOB, CBOICTB);

2. - peTIPOAYKTUBHBIN (BBIIOJTHEHUE IEATEILHOCTH 110 00pa3ily, HHCTPYKIIUHU HIIH ITOJT PYKOBOACTBOM)

3.- IPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSATENIBHOE BHINOJIHEHUE JESATEIbHOCTH, PELIEHHE MPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecreYeHnI0

VY4eOHas JUCUUIUIMHA Peau3yeTcs B 1JaOOpaTOpuu « IIEKTPOHHAS TEXHHUKAY.

O6opynoBanue y4eOHOT0 KaOUHETa:

Paboune Mecta 1o KOJIMUECTBY 00ydaromuxcs (CTol, cTyn);

Ob6opynoBaHHOe pabouee MECTO IIPEIoIaBaTells;

Metoanyeckoe obecriedeHre Mo AUCHUILTUHE «DIIEKTPOHHAs TEXHUKAY;

PaznaTounblif MaTepuai A CTyI€HTOB 10 AUCLUILINHE;

Harnsgasie mocoowst.

IInakarsr;

CTEH/IbI JIJIs1 BBIIOJTHEHHUS JIA0OPATOPHBIX padoT:

creng Tuna SUCHCHP.001 PD (1068);

crena Tuma OMBUCP.001 PO (1097); 17J1-03.

W3mepurenbHble TPUOOPHI: OJHOITYYEBbIE JIEKTPOHHBIE OCLMILIOrpadbl U MyJIbTUMETPHI;

I'eneparop rapMOHHYECKUX KOJICOAHUH;

KoMImiekT MOHTaKHBIX HHCTPYMEHTOB (HA0Op OTBEPTOK, MIIOCKOI'YOLbl, GOKOpPE3bl, MasIbHUK
C MPUHAJUICKHOCTSIMHE IS TAMKH, TUHIIETHI, H3MEPUTEIbHBIC IIYIIbI);

HaOOPBI JIEMEHTOB U KOMIIOHEHTOB: MOJYIIPOBOIHUKOBBIX TPUOOPOB (AM0/1bI, OUITIOJIIPHBIE U
MOJIEBBIE TPAH3UCTOPHI, TUPHCTOPHI, ONITOMAPHI, IU(PPOBBIC U AaHATIOTOBBIE MUKPOCXEMBI), PE3UCTOPEI
(MOCTOSIHHBIE U TEPEMEHHbIE), KOHJCHCATOphbl (IIOCTOSHHBbIE M IEpEMEHHbIE), MajioradapuTHbIE
Jpoccend, MaiorabapuTHble TpaHC(hOpPMATOpbl (MMITYJIBCHBIC, COTJIACYIONIME, TTOBBIIIAIOIINE,
HNOHMXKAOIUE) U JIP.

JUIIEH3UOHHOE MPOrpaMMHOE oOecrieueHne

KOMIIBIOTEPHI 110 KOJIMYECTBY 00yUaroIuXCcs

nepudepuiiHpie yCTpOiicTBa (CKaHep, MPUHTED);

MYJIbTUMEIUUHBIA TPOEKTOD;

3.2. UnopmannonHoe odecnevenne peaju3anum NporpamMmbl

Ilepeyenb pexoMeHAyeMbIX Y4YeOHBIX M3JAHWH, JAONMOJHHUTEJIbHOH JIMTEPaTyphl
HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M01HOTEYHOTO (POHAA:

3.2.1.0cHOBHBbIE€ HCTOYHHKH:
1. Mockaros, E. A., DnektpoHHas TexHuka : yueObnoe nocobue / E. A. MockaToB. —

MockBa : KwnoPyc, 2023. — 199 c¢. — ISBN 978-5-406-11357-8. — URL:
https://book.ru/book/948718 (nara obpamenus: 16.05.2025). — TekcT : 371€KTPOHHBIH.
3.2.2. 1010 THUTEIbHbIE UCTOYHUKM:
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JJUCHUILIAHBI

KOHTpOJ'IB M OLOCHKa pPE3YyJIbTaTOB OCBOCHUA y‘IG6HOFO npeaMeTa OCYHICCTBIACTCA

npenoaaBaTCi€M B IIPOLECCE MTPOBEACHUA TCOPETHUICCKUX, IMTPAKTUICCKUX U J'Ia60paTOpHBIX SaHHTHﬁ,

BBIMOJIHEHHUS 00YYaIOIIMMHUCS HHINBUAYAIbHBIX 3aJaHHi (IIOArOTOBKU JOKJIAIO0B).

[IpomexyTouHas aTTectanus B popme 3K3aMeHa

Pe3ysabTarnl 00yyeHus

Kpurepun oueHku

MeTtoanbl OLIEHKH

Hepeqeﬂb 3HaHHﬁ, O0CBAMBACMBbIX B PaAMKaX JUCHHUILIAHbI.

— CYIIHOCThH (PU3UIECKUX
MPOIIECCOB, TPOTEKAIOLINX B

- oOyuaromumiicst OObSICHSAET CYIIHOCTh

(UBUYECKUX TPOIIECCOB,

PA3JINYIHBIC BUIBI
YCTHOI'O OIIpOCa,

YCTPOMICTB 3JIEKTPOHHOM
TEXHUKH,

— NMPOU3BOJUTH OJ00D
3JIEMEHTOB JIEKTPOHHOMN
anmnapatypsl 110 3aJaHHBIM
napameTpam.

MapKUPOBKE;

OJICKTPOHHBIX HpI/I60an n MPOUCXOAAIIHNX B 3JICKTPOHHBIX TECTUPOBAHUC,
YCTPOWCTBAX; YCTPOHCTBAX; KOHTPOJIbHAsI
— NPUHIMIIBI BKIIIOYCHUA - NOSACHACT MPHUHIUIIBI BKIIFOYCHHUA pa60Ta; OLICHKAa
AJIEKTPOHHBIX TPUOOPOB U AJIEKTPOHHBIX TPUOOPOB U TIOCTPOCHUS | BBITOJIHEHHUSI
IIOCTPOEHUS BIIEKTPOHHBIX DJIEKTPOHHBIX CXEM, naboparopHoOit
cXeMm; - IEPEYHCIISIET U XapaKTePH3yeT paboTHI.

— THUIIOBBIC Y3JIbl U YCTpOfICTBa OCHOBHBIC THUIIOBBIC Y3JIbl U YCTpOﬁCTB

AJIEKTPOHHOU TEXHHUKH. DJIEKTPOHHON TEXHHKH.

Ilepeuennb ymeHuii, 0CBAaNBAaeMbIX B PAMKAX THCIUINIHHBI:

— OIPEACTATh U - 00yJarOIIHIiCsS YBEPEHHO YUTACT - OIICHKA
aHAJIM3UPOBATh OCHOBHBIC DIIEKTPOHHBIC CXEMBbI, AHAIU3HPYET U pe3yJIbTaToB
mapaMETpPhI SJICKTPOHHBIX CXEM | OHCHHUBACT UX pa6OTOCHOCO6HOCTI>; BBITIOJIHCHUA

Y 110 HUM yCTaHaBIIUBATh - OTpeeNsieT THIT U/WIK HOMUHAI 1ab0paTOPHBIX
paboTOCIIOCOOHOCTh AJIEKTPOHHOT'O KOMIIOHEHTA I10 €r0 pabot

Pe3yabTaThl BocnuTaTEILHOM
padoTsl (hopmupoBaHue

®opMBbI M METO/IbI OLIeHUBAHMS
chopmupoBaHHOCTH

Hymepanust tem B
COOTBETCTBMH €

TeMaTHYEeCKHM
JIMYHOCTHBIX Pe3yJbTaTOB) JIMYHOCTHBIX Pe3yJabTATOB
IJIAHOM

JIP 10 3abotsmuiics o 3aiiure o Tema 1.1. ITaccuBHEBIC

o Habmtoienue, TeKyIuii KOHTPOIb,
OKpY>KaroIen Cpensl, AJIEKTPOHHBIE

. . | DKcrepTHas OIEHKA BBHITOJTHEHUS
CcOOCTBEHHOI n qyxKOU KOMIIOHEHTBI

MPaKTUYECKOI0 3a/1aHMS,
0€30MacHOCTH, B TOM YHCIIE o Tema 1.2. ®uszudeckne
N MOHUTOPHUHT CaMOCTOSATEILHON

U(PPOBOIA. OCHOBBI pabOThI

paboThI

JIP 13 I'oToBHOCTH
obOyyJaromerocs
COOTBETCTBOBATH OXKUJIAHUSIM
paboToaaTeneii: OTBETCTBEHHBIN
COTPYIHUK,
JICITUTUTMHAPOBAHHBIH,

Habmtoienue, TeKyIuii KOHTPOIb,
AKCIEPTHAsI OLICHKA BBIMOJIHEHUS
MPAKTUYECKOTO 3a/1aHUA,
MOHHUTOPHUHT CaMOCTOSTENbHON
paboThI

MOJTYTIPOBOTHUKOBBIX
npubopoB

Tewma 1.3.
[TonynpoBOIHUKOBBIE
JIAOTBI

Tema 1.4. bunonsipusie
TPaH3UCTOPHI
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TPYIOTFOOMBBIN, HAIICIICHHBIN
Ha JOCTUXKEHHE MOCTABIEHHBIX
3an1a4, 3¢ HEeKTUBHO
B3aWMO/JICHCTBYIOILIHI C
YJIeHaMH KOMaH/Ibl,
COTPYAHUYAIOIIUHI C IPYTUMHU
JIXOJIBMH, TPOEKTHO MBICIISIIUH.

JIP 25 Cnoco6nblit K .
Habmroienue, TeKyuuii KOHTPOIIb,
TeHEPUPOBAHUIO, OCMBICICHHUIO
. | OKcmepTHas OllEHKAa BHITIOTHEHHUS
U JOBEICHUIO JO KOHEYHOM
MPAKTUYECKOT0 3aJaHus,
peanuzanuu npeiaraeMbIx .
. MOHHUTOPHHT CAaMOCTOSITEITEHOM
WHHOBAITHH.
paboThI
JIP 27 [IposBnstomumii
CIIOCOOHOCTH K HEIPEPHIBHOMY .
Hab6nronenue, TeKymmii KOHTPOIIb,
Pa3BUTHUIO B obnactu
9KCIIEPTHASI OIICHKA BBIMOJIHEHUS
PO eCCHOHATBHBIX
. MIPAKTUIECKOTO 33JaHus,
KOMIIETEHITHH u

MEXKIUCIUIIMHAPHBIX  3HAHUM.

MOHHMTOPHHI CAMOCTOSITEIILHOM
paboThI

Tema 1.5. IToneBsie
TPaH3UCTOPBI

Tema 1.6. Tupucropsl
Tema 1.7. Henuneitnsie
MOJIYTIPOBOTHUKOBBIE
PE3UCTOPBI

Tema 1.8.
OnTOo31€eKTPOHHBIE
PUOOPHI

Tema 2.1. UcTounuku
MUTAHUS SJIEKTPOHHBIX
YCTPOMCTB

Tema 2.2. Ycunurenu
Tema 2.3. I'enepatopsl
Tema 2.4.
DJNIEKTpUUYECKHE
(GUIBTPBI

Tema 2.5. DiexTpoHHBIE
KITFOUH

Tema 2.6. Jlornueckue
AJIEMEHTHI

Tema 2.7. Tpurrepst
Tema 3.1. [IpuHuuns! u
TEXHOJIOTHUHI
noctpoenus UMC
Tema 3.2. AnanoroBblie
NUMC

Tema 3.3. [{udpoBsie
NUMC
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S.IEPEYEHD UCITIOJIb3YEMbBIX METOJA0OB OB YYEHU

5.1. [TaccuBHEIE: IeKIHMH, OECEIBI, OTIPOCHI, CAMOCTOSTENIbHAS Pab0Ta, TeCThI, METO/I MJLTIOCTPAIUI 1

METOJ IEMOHCTpaLUi

5.2. AKTHBHbIE W UWHTEpPaKTHBHBIC: 0Opa3oBaTelbHbIE BHUACO(PUIBMBI, WHTEPAKTUBHBIE WIPHI,

TBOPYCCKUC 3a/laHH.
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