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1 ITACITIOPT PABOYEN YUYEBHOM ITPOTPAMMBI JUCITATIJINHBI
OI1.04. DnexTpoHHasi TEXHUKA

1.1 O6nactb npuMeHeHHs pabodeil MporpaMmal.

Pabouass yueOHag mnporpaMma JUCHUUIUIMHBI SBJSIETCS YacThblO IPOTrPaMMBI
MOJATOTOBKM CIIEHUATUCTOB cpenHero 3BeHa B coorBerctBuM ¢ PI'OC CIIO mno
ciequanpHoctT  27.02.03  ABTOMaruka M TEJIEMEXAaHWKAa Ha  TPAHCIOPTE
(>KeJIe3HOJOPOKHOM TPAHCIIOPTE).

Pabouast yueOHas mporpamMma JIUCUUIUIMHBI peaqu3yeTcs 3a CYEeT YacoB
00s3aTEIHbHONM YaCTH M YACOB BapUATUBHOW YaCTH, KOTOpPbIE HAIIPaBJIEHbI HA PaCIIMpPEHUE
U yrIyOJIeHHEe TOJATOTOBKM 10 JHUCHMIUIMHBI B COOTBETCTBUU C MOTPEOHOCTIMHU
paboroaaresns U crienuPUKON 1esITeIbHOCTH 00pa30BaTeIbLHON OpraHU3aIuy.

1.2 MecTo IUCHMIUIMHBI B CTPYKType€ NpOrpaMMbl MOATOTOBKH CIEHHAIHNCTOB
CpEIIHET0 3BE€HA: TUCIUIUIMHA BXOIUT B 00IETTPOPECCUOHAIBHBIN ITUKIL.

1.3 Lenu u 3aaa4u JUCUUIUIMHBI — TPEOOBAHUSA K pe3yJbTaTaM OCBOCHHS.

B pe3ynbpTaTe 0CBOCHHUS TUCUUILITMHBI 00YYaIOMUNCS TOJKEH YMETh!

— OINpEAENATh U aHATU3UPOBATh OCHOBHBIEC MAPAMETPHI JIEKTPOHHBIX CXEM U 110 HUM
yCTaHaBIUBATh PaOOTOCIOCOOHOCTh YCTPOUCTB 3JIEKTPOHHON TEXHUKU;

— MPOMU3BOAUTH MOAOOP DSJIEMEHTOB OJIIEKTPOHHOM amnmaparypbl 1O 3aJaHHBIM
rapameTpam

B pe3ynbrare 0cBOEHUS IUCHUIUIMHBI 00YYaOUINICs JOJIKEH 3HATb:

— CYUIHOCTh (DPM3MUYECKUX MPOLECCOB, MPOTEKAIOIIUX B 3JEKTPOHHBIX NpUOOpax H
YCTPOWCTBAX;

— IPUHLUIIBI BKJIIOUEHUS 3JIEKTPOHHBIX MPUOOPOB U MOCTPOCHUS FNEKTPOHHBIX CXEM;

— TUIIOBBIE y3JIbl U YCTPOMCTBA JJIEKTPOHHOM TEXHUKHU

[Ipy wu3yyeHUM JaHHOM JUCHUIUIMHBI (DOPMHUPYIOTCS clieayromue oOume u
npodecCUOHANIbHBIE KOMIIETESHIINU:

OK O0I. BsiOupath crnocoObl pemieHHs 3afady NpoPecCHOHAIBHON AESTENbHOCTU
MPUMEHUTENBHO K Pa3INYHBIM KOHTEKCTaM.

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIM3a U MHTEPIPETALUH
uHpopmanuu, ©  UHPOPMAUMOHHBIE  TEXHOJOTMM IS  BBIIOJHEHHS  3a4ad
PO EeCCUOHATILHOM JAESITEbHOCTH.

IIK 1.1. AnanusupoBaTh paOOTy CTAHIIMOHHBIX, MEPETOHHBIX, MHUKPOIIPOIIECCOPHBIX
Y JUArHOCTUYECKUX CUCTEM aBTOMATHKH IO MPUHLHUIIAAIBHBIM CXEMAaM;

ITIK 2.7. CocTaBisiTh U aHAIM3UPOBATH MOHTAXKHBIE CXEMbI YCTPOMCTB CUTHATIU3AIINH,
HEHTpaJn3aluu U OJOKUPOBKH, >KEJIE3HOJOPOXKHOW aBTOMATUKU M TEIEMEXaHUKU I10
MPUHUUIINAIBHBIM CXEMaM;

I[IK 3.2. Usmepsats W aHAIM3WpOBaTh MapaMeTpbl TPUOOPOB U  YCTPONCTB
CUTHAJIM3AIUH, LIEHTPATU3alUU U OJOKHUPOBKH.

Ilenp BocmuTaTeIbHON PabOTHI B paMKax AUCHUIUIMHBI CO3JaHUE BOCIUTATEIHHOTO
MPOCTPAHCTBA, 00ECIIEYNBAIONIETO PA3BUTHE O0YUYAIOIIUXCS KaK CyObeKTa JAeATEeIbHOCTH,
JUYHOCTH W HWHIUBUAYAJIBHOCTH B cOOTBeTCTBUM C TpeboBanusmu PI'OC CIIO no
cienmanbHoctTy  27.02.03  ABTOMaruka M TeJIEMEXaHWKa Ha  TPaHCIOPTE
(>KeJIe3HOJOPOKHOM TPaHCIIOPTE), MOATOTOBKA KBAIM(UIMPOBAHHBIX pa0d0OYUX M
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CIELUATUCTOB K CaMOCTOATEIbHOMY  BBIOJIHEHHIO BHJOB  MPO(ECCHOHAIBHOM
AeSITeIbHOCTH (B COOTBETCTBMM € HPOQECCHOHATBHBIMH  CTaHAapTaMu),
KOHKYPEHTOCIIOCOOHOTO Ha PErMOHAJIBHOM pBIHKE TpPYyAa, TOTOBOTO K MOCTOSHHOMY
npo(ecCHOHATbHOMY POCTY, COLMaNbHOW U TpOo(ecCHOHANIbHON MOOMIBHOCTH, CO
c(hOpPMUPOBAHHBIMH TPAKIAHCKUMHU KA4€CTBAMH JMYHOCTH B COOTBETCTBUU C 3alPOCAMHU
¥ IOTPEOHOCTSIMHU PErMOHATBHON S3KOHOMHUKHU U COLMOKYJIBTYPHOU MOJTUTHKH.

BocnutarenpHas pabota B paMKax IUCIUIUIMHBI HalpaBlieHa Ha pEIICHHE 3a/ay:
pa3sBUTHsI JIMYHOCTH; CO3/JaHUS YCIOBHUH M CaMOOINPENENCHUs W COLUAIN3aLUU
oOydJaromuxcsi Ha OCHOBE COIIMOKYJbTYPHBIX, JIYXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
HPUHATBHIX B POCCHICKOM OOIIECTBE MpaBWJI U HOPM MOBEJICHHS B MHTEpPECAax YeJOBEKa,
ceMbH, 00IIeCTBa U TOCYAapCTBa; POpMUPOBaHUS Y 00yUaIOUIMXCSl YyBCTBA MAaTPHOTH3MA,
IPa)/aHCTBEHHOCTH, YBAKEHUS K MaMsTH 3alUTHUKOB OTedecTBa W moasuram I'epoes
OteudecTBa, 3aKOHY W IIPAaBONOPSAIKY, YEJIOBEKY TpyJa M CTapLIEMy IOKOJECHHIO,
B3aMMHOI'O YBa)KEHUsI, OEPEKHOIO OTHOLIEHUS K KyJIbTYPHOMY HACJIEIUIO U TPAAULIMSIM
MHOTOHallMOHaNbHOTO Hapoaa P®, npuposae u okpykarouieil cpee.

[InanupyeMble JIMYHOCTHBIE PE3YyJIbTAaThl, B XOJ€ pealu3aluu padoyedl y4yeOHOU
IPOTPaAMMBI:

JIP 13 VYwmeromuii Opatb Ha ce0s OTBETCTBEHHOCTh 3a PE3YJIbTAT BBIMOJIHEHHOU
paboThI;

JIP 14 CnocoOHbIi OBICTPO aganTHUPOBATHCS B YCIOBHUSX YacTOM CMEHBI
MPOMBIIIJICHHBIX TEXHOJIOTHIA.

PabGoueli yueOHON mnporpaMMoil AMCIUILIMHBI IOCTABJICHA II€JIb BOCIUTATEIBHOMN
paboThI: CO3/[aHKME BOCIUTATEIBLHOTO TMPOCTPAHCTBA, OOECIEUYMBAIONIETO pPAa3BUTHE
oOydJaronmmxcsi Kak CyObeKTa JeATEeIbHOCTH, JMYHOCTH W WHAUBUIYAIHHOCTH B
cootBeTcTBHM ¢ TpeboBanusiMu PI'OC CIIO no cnenuanbHocTH 27.02.03 ABTOMATHKA H
TEeJIEMEXaHWKa Ha TpaHcnopTe  (KEJIEe3HOJOPONKHOM  TPAHCIIOPTE), IOJATOTOBKA
KBATH(UIIMPOBAHHBIX PA0OYUX W CICIHAIMUCTOB K CaMOCTOSITEILHOMY BBIMOJTHEHUIO
BUJIOB TMPOGECCUOHAIBHOM JEATeIbHOCTH (B COOTBETCTBHM C MPOQecCHOHATIbHBIMU
CTaHJapTaMU), KOHKYPEHTOCIOCOOHOIO Ha PETrHOHAJIBLHOM pBIHKE TpyAa, TOTOBOTO K
MOCTOSSHHOMY ~ TTPO()ECCHOHATBLHOMY  POCTY, COIMAIbHOM U mpodeccuoHaIbHON
MOOUJIBHOCTH, CO C(OPMHUPOBAHHBIMU TPAXKIAHCKUMU KadueCTBaMHM JIMYHOCTH B
COOTBETCTBHM C 3alpocaMd U TMOTPEOHOCTSIMU PErMOHAIBHOM SKOHOMHUKH H
COLMOKYJIbTYPHOU MOJIMTUKH.

Bocrurarensnas pabota B pamkax paboueit yueOHOW MporpaMMbl JTHUCIUTLTAHBI
HalpapjieHA Ha pEIIeHWe 3a]ay: pPa3BUTUS JIMYHOCTH; CO3JAHUS YCIOBUM JJIst
CaMOOTIPEICICHUSI W COIMAIM3allid OOYydYaloIMXCSd HAa OCHOBE COIMOKYJIbTYPHBIX,
JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, MPUHITHIX B POCCUHUCKOM OOIIECTBE MPABWI U HOPM
MOBEJICHUSI B MHTEpECax 4YesloBeKa, CeMbH, OOIECTBAa W TOCYNapcTBa; (HOPMUPOBAHUS Y
oOydJarommxcsi 4YyBCTBAa TMATPUOTHU3MA, TPAKITAHCTBEHHOCTH. YBAXKEHHS K TaMSTH
3amMTHUKOB OtedectBa M mojaBuram [epoeB OTedyecTBa, 3aKOHY U MPaBOIMOPSAKY,
YeJIOBEKY TPyJla M CTaplleMy MOKOJICHHUI0, B3AUMHOTO YBKEHUS, OCPEIKHOTO OTHOIIICHUS
K KyJBTYPHOMY HACJICIUIO W TPaIUIMsIM MHOTOHAIlMOHAJIbHOTO Hapoaa P®, mpupone u
OKpY’KarolIen cpele.

[InanupyeMbIMU TUYHOCTHBIMU PE3YJIbTaTAMH B XOJI€ peaju3aluu padouerd yueOHOM
IpOrpaMMbl JUCHUIUIAHBI SBJISIIOTCS:



JIP 13 VYmeromuii 6path Ha ceOsl OTBETCTBEHHOCTh 3a PE3YyJbTAaT BBIMTOJHEHHOM
paboTHI;

JIP 14 CnocoOHblif OBICTPO ananTUPOBATBCA B YCJIOBHUSX YacTOM CMEHBI
ITPOMBIIICHHBIX TEXHOJIOTUH.

1.4 KonmuecTBo 4acoB Ha OcBoeHHE pabouell y4eOHOM MporpaMMbl AUCHUTLIHHBI
O04HOM (hOpMBI OOYICHHUS:

- MakcumanpHas yueOHas Harpy3ka ooyvatonierocs — 109 yacoB, B TOM 4ucie:

- O0s3aTenbHas ayauTopHas yueOHast Harpy3ku ooyuaronierocst — 100 yacos;

- TeOpeTHIecKkoe o0yueHue — 76 4acos;

- 1abopaTopHbIe paboTHI - 24 yaca;

- CamocTosTennbHOM paboThl 0Oyyatomierocss — 1 yac;

- KoHcynbranum — 2 yaca,;

- [IpomexxyTouHast arrecTaius B popme 3k3aMeHa — 6 4acoB.

KonuyecTtBo 4YacoB Ha oOcBOoeHHE paboueld y4eOHOW NpPOrpaMMbl JIACHUTLIAHBI
3a04HOM (POpMBI OOyUEHUS:

- MakcumanpHas yueOHas Harpy3ka ooyvatouierocs — 109 yacoB, B TOM yucie:

- O06s3aTenbHas ayAuTOpHAs yueOHast Harpy3Kku oOyuvarorierocs — 22 yaca;

- TeopeTuueckoe oOydyeHue — 18 gacos;

- 1abopaTopHbie paboThl — 4 yaca;

- CamocTosiTennbHOM paboThl 0Oyyaroierocs - 79 4acos;

- [IpomexxyTouHast arrecTanus B popme 3k3aMeHa — 6 4acos;

- Koncynpranuu — 2 yaca.

1.5 Wcnonb3yembie METObI OOYYCHUS

1.5.1 ITaccuBHBIE: JIEKIUSI, AEMOHCTPAIIMS, YTEHHUE, OTIPOC

1.5.2 AKTHBHBIE U UHTEPAKTUBHBIC: TBOPUYECKOE 3a/aHKE, pabd0OTa B MaJbIX Tpymmax,
npoOsemMHas JeKLHUsl, MOAr0TOBKAa Mpe3eHTalui, MO3rOBOM LITYpPM, IUCKYCCHSI, KPYTJIbIA
CTOJI, paboTa C TOKyMEHTaMHU, TECTUPOBAHHUE.



2 CTPYKTYPA U COJIEP)KAHUE PABOYEN YUYEBHOU TTPOT'PAMMEI
JTIACTUTUTNHEI

2.1.1 O6beMm paboueit yueOHON MporpamMMbl AUCHUIUIMHBI U BUIBI Y4eOHON paboThI
04HOM (hOpMBI OOYICHHS

Bun yuebHo# paboThl O06bem yacoB
MakcumasibHasi yueOHasi Harpy3Kka (BCero) 109
OO6s3aTenpHas ayIMTOpHAas yueOHasi Harpy3ka (BCero) 100
B TOM YHCIIC:
Teopernueckoe o0ydeHHe 76
JlaGopatopHbie pabOTHI 24
CamocTosTenpHas paboTta 1
KoHcynpranuu 2
[IpomexxyTouHas arTecTanus 1o yueOHou 1uciuIiiae B popme 6
HK3aMeHa

2.1.2 O6bem paboueli y4eOHOM MpOrpamMMbl IUCUUILIMHBI U BUAbl Y4€OHOU pabOThI
3a04HOM POpMBI O0yUEHUS

Bun yueOHo# paboTh O6bem yacoB
MakcumanbHas yueOHasi Harpy3ka (BCero) 109
OO6s3aTenpHas ayAUTOpHAasl yueOHasi Harpy3ka (BCEro) 22
B TOM YHCIIE:
TeopeTnyeckoe 00yueHue 18
JlabopaTopHbie paboThI 4
CamocrosiTenpHasi padboTa 79
Koncynpranuu 2
[IpomexyTouHas arrecTauus 1Mo yueOHOM NUCIUIUIMHE B popMme 6
JK3aMEeHa




2.2.1 Temartuveckuil IiiaH u coaepkaHue padoueit yueOHou nmporpamMmbl  guctuminHel OI1.04. DnekTpoHHAst TEXHUKA JUIS
Oo4YHOU (popMBbl 0OyUEHUS

dopmupyembie
Komnue | xommereHunu
HanmeHnoBanue Ne ’
Copneprxanue yueOHOro Marepuana 1 GopMbl OpraHu3aluy AEATeIbHOCTH 00yYaromuXcs CTBO JIMYHOCTHBIE
pa3lesoB U TEM | 3aHATUS
4acoB pe3yJIbTaThI
BOCIIUTaHMUSL.
1 2 3 4 5
2 xypc 4 cemectp
O06bem 00pa3oBaTenbHOM porpaMmsbl yueOHoM aucuuiumHel — 109 gaca,
00beM 4acoB BO B3aUMO/ICHCTBHH ¢ npernoaaBaTesnem — 100 yacos
B TOM YHCJIE: JJEKIUU — 76 4acoB
nabopaTopHbIe 3aHATHS — 24 Jaca
caMmocTosTeNbHas paboTa — 1 yac
KOHCYJIbTallMK — 2 4ac
IPOMEKYTOUHAs aTTecTanus — 6 4acoB
Pa3nen 1.0CHOBBI 3JIEKTPOHUKH 37
Tema 1.1. Coneprxanue yueOHOro MaTepuasa 6
duznyeckue 1 Beenenne. @uznueckue 0CHOBBI pabOThI MOTYPOBOIHUKOBBIX TPUOOPOB. OCHOBHBIE MOJIOKEHUS )
OCHOBBI pabOTHI TEOPHUU HIEKTPONPOBOJHOCTH MOJYIPOBOJIHUKOB.
IIOJTYITPOBOTHUKO ) du3nyeckue Npouecchl B NOJyNpoBogHMKaX. COOCTBEHHbIE U TPUMECHBIE TTOTYTIPOBOIHUKU. ) OK 01. OK 02
BBIX IPHOOPOB OHepreTudecKue uarpaMMal OJIyIPOBOAHHUKOB. HK’ 11 ’
BuabI 3J1IeKTPOHHO-IBIPOYHBIX MepexoaoB. MeTo bl hopMupoBaHus U GU3NUECKHE TPOLIECCH B K 2'7’
AJIEKTPOHHO-ABIPOYHOM IIEPEX0/I€ MPHU CO3AAHUU NIepexoia. PeKUMbI BKIIOUEHHS p-N IEPEXOJIOB. K 3.2 JH; 13
3 [Tpsimoe u 06paTHOE cMeleHHe p-n iepexo/ia. BonbT-ammnepHble XapaKTepUCTHUKU JIEKTPUUYECKUX ) HP’ 14 ’
nepexo10B. OCHOBHBIE MTPOLECCHl pabOTHI U CBOMCTBA p-n-NIEPEX0/1a IPU CMELCHUH.
CrnieunanbHble BUBI JJIEKTPUUYECKUX Mepexo/10B. CymHOCTh (PU3NUECKHUX MPOIIECCOB,
IPOTEKAIOIIMX B MJIEKTPOHHBIX MPUOOpax M yCTPOHUCTBAX.
Tema 1.2. Conepxanue yueOHOro MaTepuasa 6
[TonynpoBoaHUK OO0mue cBeeHUs U KiaccupuKaua MoJyNPOBOAHUKOBBIX IMOI0B. Y CTPOMCTBO U CUCTEMA OK 01, OK 02,
OBBIE THOBI 4 0003HaueHHI MOTYITPOBOHUKOBBIX TUO0B. [IpuHIMIT AeHCTBUS, TapaMeTPhl U XapaKTePUCTUKU 2 K 1.1,
MOJIYIPOBOIHUKOBBIX JMOJ0B. 3aBUCMMOCTh IaPAMETPOB IMOJI0OB OT BHEUIHUX (DaKTOPOB. IIK 2.7,
5 ITo1ynpoBOAHMKOBBIE BHIPSIMUTEIbHbIE H HMIYJIbCHBIE 1HO/Abl. CTaOMIUTOPOHBI U 2 MK 3.2, JIP 13,
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CTaOUCTOPBI, BapUKaIllbl, TYHHEIbHbIE U 0OpalieHHble 110/1bl. OCOOEHHOCTU CTPYKTYDP, IPUHIIMII JIP 14
JEHCTBUS U CXEMBI BKIIFOUEHUS AMOA0B. [[pMHIMIIBI BKIIOYEHMSI 3JIEKTPOHHBIX PUOOPOB U
HOCTPOECHHUS JIEKTPOHHBIX CXEM.
B tom uucne, 1abopaTopHBIX padoT
JlaGopaTtopnas padora Nel «VccnenoBanre CBOMCTB BBITPSMUTENBHBIX IMOJIOB U KPEMHUEBBIX
6 cTaOMIUTPOHOBY. [IpON3BOANTE MOAOOP 3JIEMEHTOB AIEKTPOHHON ammaparypsl Mo 3aJaHHBIM
napamMeTpam.
Tema 1.3. Copepxanne yueOHOr0 MaTepuana
bunonspusle OcHoBHBIE onpe/ieJieHHs1, yCTPOICTBO U MIPUHLUI IeHCTBUS OUITOJIIPHOTO TPaH3UCTOPA.
TPaH3UCTOPBI 7 Knaccugukarus MapkupoBKa ¥ cucTeMa 0003HaYeHUI OUITOIIPHOTO TpaH3ucTopa (rpadudeckoe
U CUMBOJINYEeCcKOe 0003HAUYCHHUE).
] [punoun padorsl. Puznyeckne NpoIeccs ¥ TOKM B OUTIOISPHOM TPAH3UCTOPE MPU BKIIOYCHUU OK 01. OK 02
TPAaH3UCTOPA B ANEKTPHUUECKYIO LIENb. HK’ L1 ’
®usnyeckne napamerpbl. CTaTUCTUYECKHE U IMHAMUYECKHE XapaKTEPUCTUKH U TTapaMeTpBhl. K 2 7’
9 3aBUCUMOCTh IIapaMEeTPOB TPAH3UCTOPOB OT BHEIIHUX (PakTOpoB. [IpUHIMIBI BKIIOUEHUS MK 3.2 JH; 13
JIEKTPOHHBIX IPHOOPOB U NOCTPOCHHUS JIEKTPOHHBIX CXEM. JIP, 14 ’
B tom uucre, 1ab0opaTopHBIX paboT
JlabopaTopnasi pabora Ne2 «VccnenoBanne CBOMCTB OUIONISPHBIX TPAH3UCTOPOB M OMPEIEICHHE
10 JUHAMHYECKHUX TTapaMeTpoBy. [Ipon3BoAUTh MOI00P 37IEMEHTOB AIEKTPOHHON anmnapaTypsl 1o
3a/laHHBIM ITapaMeTpam.
Tewma 1.4. Coneprkanne y4eOHOro Matepuana
IToneBbie 1 OO0mue cBegenusi. Kinaccudukanuus u ycnoBHoe o603HadeHne (rpaduyeckoe U CUMBOIMUECKOE).
TPaH3UCTOPBI YCTpoiicTBO M NPUHIMI ACHCTBHS M0JIEBOI'0 TPAH3HCTOPA C YIPABJSIIOLIMM P-N IEPEXOIOM. OK 01, OK 02,
ITosieBBIe TPAH3UCTOPBI C H30JIMPOBAHHBIM 3aTBOPOM OT KaHaina. [IpuHuun paboTsl, pusnueckue IIK 1.1,
12 IIPOLIECCHI M TOKHU B ITOJIEBOM TPAH3UCTOPE NIPU BKIOYEHUN TPAH3UCTOPA B DJIEKTPUUYECKYIO CETh. K 2.7,
OcHOBHBIE TapaMeTpbl U UX OPUEHTHUPOBOYHbIE 3HaUeHUs. CXeMbl BKIIOUECHHUS U PEXKUMBI paOOTHI. K 3.2, JIP 13,
13 TpaH3ucTopbl, XapaKTEePUCTUKH M TapaMeTpbl. [[pHHINIIBI BKIIFOUEHHS] DJIEKTPOHHBIX JIP 14
IpUOOPOB U MOCTPOEHUS SJTEKTPOHHBIX CXEM.
Tema 1.5. Conepxanue yueOHOro MaTepuasa
Tupucropst Tupucropsi. O61ue cBeeHns, KiaccupuKaus 1 yCIOBHOE 0003HaU€HUE TUPUCTOPOB. OK 01, OK 02,
14 YcTpoiicTBO U pU3MUecKre MPOoLecchl B THPUCTOPHBIX CTPYKTypax. BoiabT-amnepHas MK 1.1,
XapakTepUCTHKA quHUCcTOpa. CTpyKTypa, MPUHLHNI JEHCTBHS U CXEMBbI BKIIFOUEHHUS TUHHUCTOPA, IIK 2.7,
TPUHHUCTOPA, CAMMETPUYHOIO TPHOAHOIO TUpUcTOpa. OCHOBHBIE TApaMETPhI U XapaKTEPUCTHKA MK 3.2, JIP 13,
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TUPUCTOPOB PA3HBIX CTPYKTYP. [IpUHIUIIBI BKITIOUSHMSI SIEKTPOHHBIX IPUOOPOB U MOCTPOECHHUS JIP 14
JIEKTPOHHBIX CXEM.
Tema 1.6. Conep:kanue y4eOHOT0 MaTepuaJia 4
Henuneiinbie Henuneiinble moynpoBogHuKoBbIe NpHUO0pbI. CTPYKTYpa, BUIbI U IPUHIUI TEPMOPE3UCTOPOB,
HOJIyTIPOBOJIHUKO BapUCTOPOB U MO3UCTOPOB. BonbT-aMnepHas XapakTepucTUKa TEPMOPE3UCTOPOB, BAPUCTOPOB U
BbI€ TPUOOPHI 15 MO3MCTOPOB. Y CIIOBHOE 0003HAYEHNE HEJTMHEHHBIX MOYTPOBOAHUKOBBIX MPHOOPOB. MapKupoBKa ’ OK 01. OK 02
U IPUMEHEHUE TEPMOPE3UCTOPOB, BAPUCTOPOB U NMO3UCTOPOB. bojIoMeTpEhl, MX KOHCTPYKLUH, HK’ L1 ’
napaMeTpsl ¥ IpUHLUI AelcTBUA. [[pMHIMIIBI BKIIOUEHHS 3IEKTPOHHBIX PUOOPOB U TOCTPOCHHUS K 2' 7’
JIEKTPOHHBIX CXEM. K 3.2 JH; 13
B Tom umnciie, 1abopaTopHbIX padoT 2 JIP, 14 ’
JlabopaTopHas padora Ne3 «/MccnegoBanue CBOMCTB HEIMHEHHBIX MOIYITPOBOIHUKOBBIX
16 npuOopoB». [Ipon3BoAUTE OO0 3JIEMEHTOB AIEKTPOHHOM anmnapaTypsl [0 3aaHHBIM 2
napamMeTpam.
Tewma 1.7. Coaep:xaHue y4eOHOro MaTepuaJia 3
DJIEKTPOBAaKyyM DJIEKTPOBAKyYMHbIe H HOHHBbIe NpuOopsbI. OOnMe cBeneHus u Kiaccudukanus. Y CTpoicTBo,
HbIE U HOHHBIE 17 CXEMBbI BKJIIOUCHUSI ¥ TIPUHITAI ICHCTBUS JIEKTPOHHOM JaMIbl — Anoja u Tpuoaa. [lapamerpsi, 2 OK 01, OK 02,
npubopsI XapaKTEPUCTUKHU U YCIOBHOE 0003HAUEHHUE. K 1.1,
B ToM unciie, cCaMmoCTOATENBHON PadoThl 00YUAKOIINXCS IIK 2.7,
Nonubie mpuOophl, CXeMbI BKIIFOUECHHS, IIPUHIINAI JEHCTBUS U YCIOBHOE 3HaueHue. Haznauenue u 1 TIK 3.2, JIP 13,
BUJIBI 3JIEKTPOHHO-TYYEBBIX TPUOOPOB, UX YCTPOICTBO. JIP 14
[TpopaboTka yuebHo suteparypsl [ 1.3]
Tema 1.8. Coaepxkanue y4eOHOro MaTepuaJa 2
OnTO371€KTPOHHBI OK 01. OK 02
e Onro3/1eKTPOHHBIEe PUOOPHBI U TPHOOPEI 0TOOpaXkeH!s HH(opMaly. 3aKoHbI poTodhderTa 1 HK’ 11 ’
puOOpHI U 18 (b oTORNIEKTPOHHOM IMHCCUU. DOTOIIEKTPUUECKHUE U CBETOU3ITyYarolue NpuOopsl: 0o1ue ) K 2’ 7’
npubopsI CBeJIeHUs, Kilaccu(UKanys, MPUHIUI PabOThI, XapaKTEPUCTUKH, TapaMETPhl U IPUMEHEHHUE. K 3.2 JIP’ 13
O0TOOpaXKeHUs OnTo37€eKTpOHHBIE TPUOOPBHI, MPEUMYIIECTBA U HEAOCTATKU TPUOOPOB OMTOIEKTPOHUKH. HP’ 14 ’
uHpopMauu
Pazgen 2 OCHOBBI CXEMOTEXHUKH YIEKTPOHHBIX CXEM 30
Tema 2.1. Coaeprxanue y4eOHOro MaTepuaJa 2
Oo6mas .
OO0masi xapakTepuCTHKA 3JIeKTPOHHBIX YcuiuTesieii. O0mue cBeieHns 00 yCHIIUTETAX.
XapaKTepUCTHKA - . OK 01, OK 02,
SIEKTPOHHBIX 19 Knaccugukarus ycunureneil. OCHOBHbIE TEXHUUECKUE ITOKA3aTENN PabOThl yCHIIUTENEH — 2 JIP 13, JIP 14
. 9KCILTyaTalluOHHbIE U KaueCTBEHHBIE.
YCUJINTENEN
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Tema 2.2.

O6parHas cBsI3b B

Conep:kanue y4eOHOT0 MaTepuaJia

Ob6parHas cBs3b B ycunutensax. OCHOBHbIE TOHATHUS M TEPMUHBI TEOPUU 00OpaTHOM CBsI3U. Buibl

. . OK 01, OK 02
YCUIIUTENSX 20 o0OpaTHbIX cBsi3eil. BnusiHue oOpaTHOM CBSI3M Ha OCHOBHBIE TEXHUUYECKHE TTOKa3aTeIn paboThl TP 13’ P 1 4’
YCUIIATESL. ’
Tema 2.3. Conep:kaHue y4eOHOT0 MaTepHuaJia
Ob6mue OO0mme NPUHIMIIBI IOCTPOEHUSI H PadOTHI CXeM JIeKTPUYEeCKUX ycuinTeseil. OCHOBHbIE
MPUHIIMIIBI TpeOOBaHUS K CXeMaM ycuiuTesnel. PexxuMbl paboThl yCHIIMTEIbHBIX 3JIeMeHTOB. PaboTa
IIOCTPOEHUS U 21 TpaH3HuCTOpa B cxeMax ycunutesnei. CriocoObl AIeKTPOITUTAHUS yCUIUTEIbHBIX JIEMEHTOB. OK 01, OK 02,
paboThI cxem CrniocoObI oiauu CMeIIeHus B Kacka/lax Ha OMMOJISPHBIX U MOJIEBbIX (YHUIIOJISIPHBIX) K 1.1,
IIEKTPUYECKUX Tpan3ucropax. CxeMsl cMeleHus ((PUKCUPOBaHHBIM HAIIPSKEHUEM JITTUTENST B TOKOM 0a3bl K 2.7,
YCUIIMTEIIEH (ucroka). [IK 3.2, JIP 13,
OO0mme cBefeHH 0 CTAOMIM3AUK B yeuauTeasix. Tepmocrabuiinzanys 1 TEpMOKOMIIEHCALIMS JIP 14
22 PEKUMOB PaOOTHI OUIIONISIPHOTO U MOJIEBOTO TPAH3UCTOPA. BUBI M cXeMOTeXHUYecKas peann3aius
MEKKaCKaJHbIX CBsi3ed. XapaKTepUCTHKA YCUIUTEIbHBIX KACKa/I0B..
Tema 2.4. Coaep:xanue yueO0HOro MaTepuaJia
Buier OaHOTaKTHBIE yCHIIUTEIbHbIE KacKaabl. [locTpoeHre v mpUHLIUI PAaOOTHI CXEM OJJHOTAKTHBIX
YCUIIUTEIbHBIX 23 KaCKaJl0B YCUJICHUS JIUIsl pAa3JIMYHbBIX CXEM BKJIFOUEHHUS YCUJINTEIbHBIX 3JIEMEHTOB.
KacKaJl0B XapakTepUCTUKHU OAHOTAKTHBIX YCUIIMTEIbHBIX KaCKa/0B.
JIByXTaKTHbIE yCHJINTeIbHbIe Kackaabl. [locTpoenne, mpuHLIUI pabOThl M XapaKTePUCTUKU
24 CXEM JIBYXTaKTHBIX KacKaJlI0OB YCUJICHHsI: TpaHC(hOopMaToOpHble U OecTpaHCPOpMaTOpHBIE — C
napajuleJIbHBIM U MOCIEA0BaTEIbHBIM YIIPABICHUEM, OTHO(PA3HBIM U JIBYX(a3HBIM HAIPSKEHUEM, OK 01. OK 02
OT OJIHOTO WJIH JBYX UCTOYHUKOB CUTHaIA. TUIIOBBIE Y3JIbl U YCTPOMCTBA AIEKTPOHHON TEXHUKH. HK, L1 ’
B Tom umnciie, 1abopaTopHbIX padboT K 2'7’
JlaGopaTopHas paGora Ned «VccnenoBanue paboThl U OINpeIesIEHUE TapaMeTPOB CXEMBbI K 3.2 JIP, 13
25 OJIHOTaKTHOTO OecTpaHC(OPMATOPHOTO YCHIUTENBHOIO Kackaaay. OnpenensTs U aHaJIU3upOBaTh HP’ 14 ’
OCHOBHBIE ITapaMeTPhl JTEKTPOHHBIX CXEM U IO HUM yCTaHaBJIMBATh pabOTOCIOCOOHOCTh
YCTPOMCTB 3JIEKTPOHHON TEXHUKH.
JlaGopaTopHnas paGora Ne5 «lccnenoBanue paboThl U ONpeieNIeHHE TapaMeTPOB CXEMBI
2 JBYXTaKTHOTO OecTpaHc(OpMaTOPHOTO YCUIIUTENBHOTO Kackafa». OnpenensaTs U aHAIU3UpOBaTh
OCHOBHBIE ITapaMeTPbl JTEKTPOHHBIX CXEM U IO HUM YCTaHABJIMBATh PAaOOTOCIIOCOOHOCTD
YCTPOMCTB JIEKTPOHHON TEXHUKH.
Tema 2.5. Coaeprxkanue y4eOHOro MaTepuaJa
MHuorokackagarie 27 MHuorokackaanbie ycujanTeau. OCOOEHHOCTH OCTPOCHUSI MHOTOKACKATHBIX yCHIIUTEIEH. OK 01, OK 02,
YCHJINTENHN OO6patHasi CBsI3b B MHOT'OKAaCKaAHbIX yeuuTeNsIX. CiocoObl yMEHbIIEHHS! TAPa3UTHBIX 0OpaTHBIX K 1.1,
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cBs3eil. TpeGoBaHuMsl, MPEABABIAEMbIE K CXEMHBIM PEIICHUSM KacKal0B ycuJieHHs. TUIIOBbIE y3Ibl
U YCTPOMCTBA JEKTPOHHOU TEXHUKH.

I1K 2.7,
K 3.2, JIP 13,
JIP 14

Tema 2.6.
Vceunurenu
HOCTOSIHHOT'O TOKA

Coaepixa

HHE yqeﬁﬂoro MaTepuaJia

28

Yeunanreau noctostHHOro Toka. O0mue ceenenus. [loctpoenue n NpuHIMI PabOThI CXEM
OJTHOTAKTHBIX U ABYXTakTHBIX YIIT mpsimoro ycunenusi, 6anancHbix (aByxTakTHBIX) YIIT,
II0CJIe10BATENbHO-0aJIaCHBIX Kacka 0B ycunutenae. CriocoObl BKIIIOUEHHsI IBYXTaKTHOTO Kackaza
B CX€MaxX MHOT'OKAaCKaJHbIX YCHIIUTEJIECH IIOCTOSHHOIO TOKA. THUITOBBIE Y3JIbl U YCTPOMCTBA
JIEKTPOHHOU TEXHUKH.

B Tom umnciie, 1abopaTopHbIX padoT

29

JlabopaTopnasi pabora Ne6 «VccnenoBanue paboThl CXEMbl YCUIUTEINS MOCTOSHHOTO TOKay.
Ornpenenars U aHAIM3UPOBATH OCHOBHBIC MMAPAMETPHI SJIEKTPOHHBIX CXEM U 10 HUM
YCTaHABIMBATh PA0OTOCIOCOOHOCTh YCTPOUCTB AJIEKTPOHHON TEXHUKHU.

OK 01, OK 02,
K 1.1,
I1K 2.7,

K 3.2, JIP 13,
JIP 14

Tema 2.7.
I'enepatopsl
rapMOHUYECKHUX
KoJIeOaHui

Coaep:xa

HHe Yy4eOHOro MaTepuaJjia

30

IeHepaTopbl djIeKTpUUeCKUX KoJiedanuii. KonebarenpHblid KOHTYp. CBOOOIHBIE KOJICOAHHUS B
Kosie0aTeIbHOM KOHTYpe. BoIiHykIeHHbIE KOie0aHus B TOCJIEI0BATEIbHOM U MapalljieIbHOM
KoJ1ie0aTeIbHOM KOHTYpE. BHIIbI MapaliieIbHBIX KOHTYPOB. BBIHYK/IEeHHBIC KOJICOaHUS B
CBSI3aHHBIX KOHTYpax.

31

I'enepaTopsbl cHHYCOMIAIBHBIX (TAPMOHNYECKUX) KoJiedannii. OCHOBHbIE IOHSTHS U
TpeOOBaHUS K OCTPOCHUIO T€HEPATOPOB rApMOHNYECKUX KojieOaHuil. ABToreneparop tuna LC.
TpexTtoueunble cxembl aBToreneparopoB tuna LC. CraOunuszanus yacToTsl reHeparopoB Tuna LC.
KBapiieBble reHepaTopbl U CXEMBbI C IPUMEHEHUEM KBapLEBBIX cTaOUIN3aTOpOB. RC-reHepaTopsl,
MX JIOCTOMHCTBA M HEAOCTATKU. TUIOBBIE y3JIbl U YCTPOMCTBA 3JIEKTPOHHOW TEXHUKH.

B ToMm unciie, 1a00paTopHbIX padoT

32

JladopaTopnas padora Ne7 «MccnenoBanue padoTel cxembl LC-reHeparopay. OnpenensiTs 1
aHAIM3UPOBATH OCHOBHBIE TApaMETPhI DJIEKTPOHHBIX CXEM U M0 HUM yCTaHaBIUBATh
paboTOCIOCOOHOCTh YCTPONCTB IIEKTPOHHON TEXHUKH.

33

JlaGopaTopnas paGora Ne§ «VccnenoBanue pabotsl cxembl RC-renepatopa». Onpenenirs u
aHAJTM3UPOBATh OCHOBHBIE TTAPAMETPHI SJICKTPOHHBIX CXEM H 10 HUM YCTaHaBJIHBATh
paboTOCIIOCOOHOCTh YCTPOUCTB JCKTPOHHOM TEXHUKHU.

OK 01, OK 02,
IIK 1.1,
K 2.7,

K 3.2, JIP 13,
JIP 14

Pa3znen 3 CxemorexHuka HUQPPOBBIX JIEKTPOHHBIX CXEM

20

Tema 3.1.

| Conepxanne yuebHoro marepnaia
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OO6wmas OK 01, OK 02,
XapaKTEepPUCTUKA U O0mas XxapakTepucTHKA M NapaMeTPbl HMIYJIbCHBIX CHTHAJI0B. OCHOBHbBIE IIOHATHS U K 1.1,
rapaMeTpbl 34 OnpeAesieHUs UMITYJIbCHBIX CUTHAJIOB. [lapameTpsl 25ieKTpuyeckux UMIyiabcoB. [lepuoanueckas 2 IIK 2.7,
HMITYJIbCHBIX MOCJIEIOBATEIbHOCTh UMITYJIBCOB U €€ MapaMeTphl. K 3.2, JIP 13,
CUTHAJIOB JIP 14
Tema 3.2. Coaep:xanue y4eOHOro MaTepuaJia 2
OCHOBEI OK 01, OK 02,
IIOCTPOEHUS OcHoBbI NOcTpoeHus popMupywoux Henei. Oduye cBeaeHus 0 GOPMUPYIOMUX LESX. K 1.1,
bopMHpYIOMNX 35 Jlunelinbie 1 HeNMMHEHHBIC (hopMupyromue nenu. [loctpoeHne u MpUHIUI PaOOThI TUHEHHBIX 2 [IK 2.7,
nenen dopmupyromux nenei: auddepeHuupyromas u HHTErpupyromas nenu RC-turma. K 3.2, JIP 13,
JIP 14
Tema 3.3. Coaep:xaHue yueOHOro MaTepuaJia 2
ONEeKTPOHHBIE DJIEKTPOHHbIE KJIIOYU U MeTO/ibl (POPMHPOBAHNS MMILYJIbCHBIX CHTHAN0B. OO0111e CBeIeHUs
KJIFOYH U METObI 00 2JIEKTPOHHBIX KJIIOUaX Kak (POPMHUPYIOIIUX HETUHENHBIX LensiX. OCHOBHBIE OHSTHS O OK 01, OK 02,
bopmupoBaHus JMOHBIX U TPAH3UCTOPHBIX KIIFOYaX, UX BUJIbL. [[pUHIMIIBI TOCTPOEHUS U paboTa TUOTHBIX IIK 1.1,
VIMITYJIbCHBIX 36 kiroueil. [IpuHIUIBI HOCTPOEHUs U padOThI TPAH3UCTOPHBIX KIIKOYEH HAa OUITONISIPHBIX U MOJEBBIX 2 K 2.7,
CUTHAJIOB TpaH3ucTopax. TpaH3UCTOPHBIE KIIIOUU C BHEIIHUM HCTOUHUKOM CMeIleHHs. TpaH3uCTOPHBIHA MK 3.2, JIP 13,
IIEPEKIII0YaTeNb TOKA. JJMOAHBIE U TPAH3UCTOPHBIE OTPAHUYUTENH OJHOIIOISAPHOTO U JIP 14
JBYXIIOJIAPHOTO curHayia. TUIIOBBIE Y3716l M YCTPONCTBA DJIEKTPOHHON TEXHUKH.
Tema 3.4. Coaep:xaHue y4eOHOro MaTepuaJia 6
Tpurrepst Tpurrepsi. O6mmue ceeeHus U KiaaccupuKauu TpurrepoB. OCHOBHBIE YCIIOBHSI TOCTPOEHUS
TPUITEPOB Ha TUCKPETHBIX deMeHTax. CUMMETPUYHBIN TPUTTEP C KOJUIEKTOPHO-0a30BBIMU
37 cBs3aMu. Ctatndeckoe (yCTOMUMBOE) COCTOSTHIE caMOBO30YkieHus Tpurrepa. CoctosiHue 2
YCTOMYMBOCTH CUMMETPUYHOTO Tpurrepa. CTaTHUeCKOe YIpaBJI€HUE CUMMETPUYHBIM TPUTTEPOM. OK 01. OK 02
JlnHamMnueckoe yrpaBJIeHHEe CUMMETPUYHBIM TPUITEPOM. HK’ L1 ’
HecummerpuuHnble Tpurrepsbl. [lpumenenne Tpurrepos. Y ciioBHble rpaduyeckie u K 2' 7’
38 CUMBoOJINYEeCKHE 0003HaueHus Tpurrepos. [IpaBuia onpenenenus cocTosHus Tpurrepa. Tunossle 2 K 3.2 JH; 13
y3JIbl U YCTPOUCTBA DJIEKTPOHHOM TEXHUKH. HP’ 14 ’
B Tom umnciie, 1abopaTopHbIX padoT 2
JlaGopaTopHnas pa6ora Ne9 «VccrnenoBanue paboThl CXEMbl CHMMETPHUYHOTO TPUTTEPAY.
39 Ornpenenars U aHATM3UPOBATH OCHOBHBIE MMAPAMETPHI JIEKTPOHHBIX CXEM U 110 HUM 2
yCTaHaBJIMBATh pabOTOCHOCOOHOCTh YCTPOMCTB JIEKTPOHHON TEXHHUKH.
Tema 3.5. Coaep:xaHue y4eOHOro MaTepuaJia 8
NMnynscHbIE 40 HMmnyabcHble reHepaTopbl M MX Kiaccupukamus. O0mmue cBeIcHHsI 0 TeHepaTopax 2 OK 01, OK 02,
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reHepaTophbI

IPSIMOYTOJIBHBIX UMITYJIbCOB. [IpuHIIMT mOCTpOeHUst M paboTa CXeMbl CaMOBO30YKAAIOIIErocs
MYJITUBHOPATOPA C KOJUICKTOPHO-0a30BBIMH CBSI3SIMU M MYJIBTHBHOpATOPA B JKIAYIIEM PEKHUME.

41

BiokuHr-reneparop. Oouue cBeeHusl, IPUHIUI TOCTPOSHHS U paboTa CXEMBI
aBTOKOJIE0ATEIHHOTO (CaMOBO30YXK/IAIOLIETOCS) U KAYIIEro OJOKUHT-TeHepaTropa. J[ByXTakTHBIN
aBTOKoJIe0aTeNbHBIN PeoOpa3oBaTeIb MOCTOSHHOTO HANPSDKEHHUE B IIEpeMeHHOe. THUIIOBBIE Y3IIbI
U YCTPOMCTBA DJICKTPOHHOMN TEXHUKH.

B Tom un

cjie, J1a0opaTopHbIX padoT

42

JlaGopaTopnas padora Nel( «ccnenoBanue pabOThI CXeMbl aBTOKOJIE0ATEIHHOTO
MyJabTUBHOpaTopay. OnpenensaTs U aHaIU3UPOBATH OCHOBHBIE [TAPAMETPhl AEKTPOHHBIX CXEM U
110 HUM YCTaHaBJIMBAaTh pa00OTOCIOCOOHOCTh YCTPONCTB 3JIEKTPOHHON TEXHUKHU.

43

JlabopaTopnasi pabora Nell «VccnenoBanue paboOThl CXeMbI aBTOKOJIE0ATEIBHOTO OIIOKUHT -
reHeparopay. OnpenensTh U aHAIM3UPOBATh OCHOBHBIE TTAPAMETPHI SJIEKTPOHHBIX CXEM U IO HUM

YCTaHABIMBATh PA0OTOCIOCOOHOCTh YCTPOUCTB AJIEKTPOHHON TEXHUKH.

IIK 1.1,
K 2.7,
I1IK 3.2, JIP 13,
JIP 14

Pa3nen 4 OcHOBBI M

UKPOIEKTPOHUKHU

14

Tema 4.1.
OcHoBBI
(GyHKIIMOHAIBHOU
MHUKPOD3JIEKTPO
HUKHU

Coaep:xa

HHe Yy4eOHOro MaTepuaJjia

44

OcHOBBI (PYHKUIHMOHAJIBHOH MUKP03JIeKTPOHUKH. OO0II1e CBEICHUS O MUKPOIJIEKTPOHUKE.
Tepmunonorus u kinaccudukaius uaTerpaabHbix Mukpocxem (MMC). Cucrema o6o3HaueHUM
HNMC. OcHOBHBIE OHATHS O KOHCTPYTUBHO-TEXHOJIOTUYECKIX OCOOCHHOCTSX U3TOTOBICHUS
WHTETPATIbHBIX MUKPOCXEM, O METOJIaX M3O0JISIIIMHU 2JIEMEHTOB Y KOMIIOHEHTOB U METOaxX
(dbopMUPOBaHUS aKTUBHBIX U TACCHBHBIX 2JIEMEHTOB U KOMIIOHEHTOB IMC. CxeMoTeXHUYeCKne
ocobenHoctu B IMC.

OK 01, OK 02,
JIP 13, JIP 14

Tema 4.2.
AHajioroBsie
MHTETpaJIbHbIE
MHUKPOCXEMBI

Coaepika

HHe Y4e0OHOro MaTepuaJja

45

IIpumeHeHnne aHAJOrOBBIX MUKpoOcXeM. OO01iue cBeeHNs, 0COOEHHOCTH CXEMOTEXHUUYECKHUX
pelIeHN aHAJIOTOBBIX HHTETrPATIbHBIX MUKpocxeM (ACM).

46

BapuanTtbl cxemorexuudeckux pemennii (AUCM). I'eneparopsl crabunbHoro Toka (I'CT),
COCTaBHbBIE TPAH3UCTOPHI, AMHAMUUYECKasi HArpy3Ka, cXema CABHUra ypoBHs, Tu(depeHraabHble 1
BBIXO/IHbIE KAaCKaJIbl.

47

Onepaunonﬂble YCHIUTEIH. HaSHa‘{CHI/IC, XapaKTCPUCTHUKA, CTPYKTYPHBIC CXCMbI U
o0o3HaueHue. TeXHUYecKre MoKa3aTeNy U aHaIu3 IMOCTPOCHUA NPAKTHICCKHUX CXCM.

B ToM un

cie, JadopaTopHbIX pador

48

JladbopaTopHasi padora Nel2 «MccnegoBaHue cXeM Ha OCHOBE OIEPALMOHHBIX YCHIIUTEIECH.
OmnpenenaTb W aHATU3UPOBATH OCHOBHBIE IMapaMETPhl AJIEKTPOHHBIX CXEM W TI0 HHM

YCTaHAaBJIMBATb pa6OTOCH0006HOCTB YCTpOﬁCTB BHGKTpOHHOﬁ TCXHHUKU.

OK 01, OK 02,
MK 1.1,
MK 2.7,

TK 3.2, JIP 13,
JIP 14
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Tema 4.3. Conep:xaHne y4eGHOr0 MaTepHaJia 4
Hudpossie O6mme cBenenus. Jloruka mpencraBiaeHus wHbopManuu B mudpoBor ¢opme. Kraccubukarms
HHTETPAJIHBIC HUMC. Tlonstue o nmorumueckux (QyHKIHSIX, dJEMEHTaxX M JIOTM4eckux ycrpoictBax B LIUMC. OK 01. OK 02
MHKPOCXCMBI 49 OCHOBHBIE XapaKTEPUCTUKH W TApaMETPhbl JIOTUYECKUX dJIEMEHTOB. CTaTHUCTUYECKHE CXEMBI 2 ’ ’
(IHUMC) norudeckux 3nemMeHToB MOII-cTpykTypsl. KBu3nctudyeckue cxembl JIOTUYECKUX 3JIEMEHTOB Ha MK L1,
KMOIITJI-ctpykTypax. luHamudeckue cxemsl Jjorudeckux 3jeMeHToB Ha MOITTJI-cTpykTypax. K gﬂé 2H7I; 13
CxemHbIE pELIEHUS OCHOBHBIX JIOTMYECKHMX 3JIEMEHTOB. JIMOJHO-PE3UCTOPHBIE, PE3UCTOPHO- JIP, 14 ’
50 TPaH3UCTOPHBIE, TUOAHO-TPAH3UCTOPHBIE, TPAH3UCTOPHO-TPAH3UCTOPHBIE, SMUTTEPHO-CBSI3aHHBIE, 2
MHTErpaJIbHbIE MHXEKIMOHHBIE Ha 1oJeBbIX Tpanzucropax MOII unu MAII-CTpyKTypBI.
Kouncyabranuun 2
IIpomeskyTouHas arrecTauus B opmMe IK3aMeHa 6
Hroro 3a cemecTtp: 109
Teoperndeckoe oOyueHue 76
JlaboparopHble 3aHATHS 24
CamocrosiTenbHas padboTa 1
Koncynpranuun 2
[IpomexyTounas aTrectanus B popme 3K3aMeHa 6
Hroro no nucuurmae: 109
Teoperuueckoe o0yueHue 76
JlaGoparopHbie 3aHATHS 24
CamocrosiTenbHas paboTa 1
Koncynbpranuun 2
[TpomexyTouHas aTTectanus B popMe dK3aMeHa 6
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2.2.2 Tematudeckuil 1iaH U coaepkanue padoueil yue6Hoi nporpammbl  guctuminabel OI1.04. DnexTpoHHas TEXHHUKA IS
3a04HON (POpPMBI 0OyUEHUS

HaumenoBanue Ne Coneprxanue yueOHOro MaTepuana 1 (popMbl OpraHU3alnH AESATEIbHOCTH 00YYatOIUXCs Konunue | ®opmupyemsbie
pas3ziesnoB u TeM 3aHAT CTBO KOMIIETEHIINH,
ust 4acoB JIMYHOCTHBIE
pe3yJIbTAThI
BOCIIUTAHMSL.
1 2 3 4 5
2 Kypc
O6bem o0pa3oBaTeabHON IPOrpaMmbl yueOHON AUCIUTUIMHBL — 109 yacoB
4acoB, 00BEM YaCOB BO B3aMMOJICHCTBUH C TIpernoiaBaresieM — 22 yaca
B TOM 4HCJIe: JIeKIuu — 18 yacoB
nabopaTopHble 3aHATHs — 4 Yaca
caMmocTosiTenbHas padora — 79 yacos
KOHCYJIbTallu — 2 yaca
IPOMEKYTOUHAs arTecTanus — 6 yacoB
Paznen 1 OcHOBBI 2JIEKTPOHUKHU 31
Tema 1.1. Copneprxanue yueOHOro MaTepuaa 1
®u3nyecKue OCHOBBI Beenenne. ®uznyeckue 0CHOBBI pabOThI MOJYIPOBOIHUKOBBIX TPHUOOPOB. PesxnMbl OK 01, OK 02,
paboThI 1 BKJIIOYEHHUS p-n nepexoaoB. [Ipsmoe u o6paTHOe cMelieHue p-n nepexona. BonbT-amnepHsie 1 JIP 13, JIP 14
MOJTYTPOBOITHUKOBBIX XapaKTePUCTUKU AJIEKTPUUYECKUX NIEPEXO/I0B.
npubopoB
Tema 1.2. Cojneprkanne yueOHOro Matepuana 3
[ToynnpoBOIHUKOBBIE O0mme cBeeHNs U KIACCH(PUKANMSA MOJTYNIPOBOAHUKOBBIX THOAOB. Y CTPONCTBO U CUCTEMA OK 01, OK 02,
JNO/TbI ) 0003HaYeHU MOITYMPOBOAHUKOBBIX AHOAOB. CTaOMIMTOPOHBI M CTAaOMCTOPBI, BapUKarbl, 1 K 1.1,
TYHHEJbHbIE M OOpalleHHble IuoAbl. [IpMHLIMOBI BKIIOUEHHS HIIEKTPOHHBIX NPHUOOPOB U I1K 2.7,
TMOCTPOEHUS JIIEKTPOHHBIX CXEM. IIK 3.2, JIP 13,
B ToMm umcie, 1abopaTopHBIX paboT 2 JIP 14
JladopaTtopnasi paGora Nel «lccnenoBanne CBOWMCTB BBIIPSIMUTEIBHBIX JHOJOB U
3 KPEMHHUEBBIX CTAOMIINTPOHOBY. [IpOU3BOIUTE 1OIO0D 37EMEHTOB JIEKTPOHHON anmnapaTypbl 0 2
3aJJaHHBIM [TapaMeTpam.
Tewma 1.3. Copneprkanne y4eOHOro MaTepuana 3

16




bunonspusie OcHOBHBIE ONpe/ieleHUsl, YCTPOCTBO M NMPUHIMII JAedCTBUSI OMIOJISIPHOTO TPAH3MCTOPA. OK 01, OK 02,
TPaH3UCTOPBI 4 [Tpuniun pabotsl. Pu3nveckre MPoIecchl U TOKA B OUIIOIAPHOM TPAH3UCTOPE NPU BKIIOYECHUHU 1 K 1.1,
TPaH3UCTOpa B 3JIEKTPUUYECKYIO Lienb. [IpUHIMIIBI BKIIOYEHHS SIIEKTPOHHBIX HMPUOOPOB U I1K 2.7,
IIOCTPOEHUS JJIEKTPOHHBIX CXEM. K 3.2, JIP 13,
B toMm umcie, 1abopaTopHBIX padoT 2 JIP 14
JlaGopaTtopnas paGora Ne2 «VccienoBaHue CBOMCTB OMIOJSPHBIX TPAH3UCTOPOB B CXEME
BKJIIOYEHUs1 C oOuiei 6a3oi M ¢ oOmuM sMutTepom». llpousBoauth nmoadop 371€eMEHTOB
5 JIEKTPOHHOM ammapaTypsl 10 3aJaHHbIM napaMerpaMm. Onpeneniars U aHAJIU3UPOBATh 2
OCHOBHBIC I1apaMeTpbl MIEKTPOHHBIX CXEM M IO HUM YCTaHAaBJIMBATh pPabOTOCIOCOOHOCTh
YCTPOMCTB 3JIEKTPOHHON TEXHUKH.
Tewma 1.4. Cogepxanue yueOHOro Marepuasa 1
[ToneBble TpaH3UCTOPHI Oo0mme ceegenus. Knaccudukanus u ycaoBHoe o003HaueHue (rpaguueckoe u OK 01, OK 02,
CHMBOJIMYECKOE). Y CTPOMCTBO W MPHHIUII I CTBHS M0JIEBOT0 TPAH3HCTOPA C K 1.1,
6 YIPaBJIAIOLIUM P-N IEPEXOIOM. 1 K 2.7,
MK 3.2, JIP 13,
JIP 14
Tema 1.5. Cogepxanue yueOHOro MaTepualia 1
Tupucropsl Tupucropsl. OOmue cBeleHHs, KIACCH(PHUKAIMA ¥ YCIOBHOE O0003HAUCHHE THPUCTOPOB. OK 01, OK 02,
7 VYcTpoiicTBO W (QU3MUECKHE TMPOLECChl B TUPUCTOPHBIX CTPYKTypax. BonbpT-ammepHas 1 JIP 13, JIP 14
XapaKTepUCTHKA AUHUCTOPA.
Tema 1.6. Cojneprkanne yaeOHOro Matepuana 1
Henunelinsie Henuneiinple  moJynpoBoAHHKOBbIe npuOopbl. CTpykTypa, BHABI M  NPUHIUI OK 01, OK 02,
[IOJIYIIPOBOJHUKOBBIE TEPMOPE3UCTOPOB,  BApPUCTOPOB M TO3UCTOPOB.  BosbT-ammepHas  XapaKTEpHUCTHKA K 1.1,
npubopsI 8 TEPMOPE3UCTOPOB, BAapPUCTOPOB M IO3UCTOPOB. YCJIOBHOE O0OO3HAUEHHE HETUHEMHBIX 1 I1K 2.7,
MOJIYTIPOBOTHUKOBBIX TTPHOOPOB. IK 3.2, JIP 13,
JIP 14
Tema 1.7. Copneprkanne yueOHOro MaTepuasa 1
ONEeKTpOBaKyyMHbIE U DJIEKTPOBAKYYMHbIe U HOHHBbIe PpuOopsI. OOmIMe cBeeHus U kiaccudukanus. Y cTpoicTso, OK 01, IIK 1.1,
MOHHBIE IPUOOPHI 9 CXEMBbI BKJIKOUYEHUS U IPUHIUI ACHCTBUS 3JIEKTPOHHOM JIaMIIbl — JUO0/1a U TPUOJIA. 1 IIK 2.7,
MK 3.2, JIP 13,
JIP 14
B ToMm umncie, caMmocTosTeNnbHON PaboThl 00yUYaIOIIUXCS
OcHOBHBIE TOJIOKEHUS TEOPUH IEKTPOIPOBOAHOCTH MOTYITPOBOAHHUKOB. 20

dusnueckue IIPOLECChl B ITOJYHNPOBOJHHUKAX. CoOCTBEHHBIE H IMPUMCECHBIC TTOJYIPOBOJHUKH. 9HCpFCTI/I‘-ICCKI/Ie AuarpaMMbl

17




MOJTyPOBOIHUKOB.
Bupl 31€KTpOHHO-ABIPOYHBIX TIEPeX010B. MeTo bl (popMUpOBaHUS B (PU3HUUECKUE MPOLIECCH B 3JIEKTPOHHO-IBIPOYHOM TIEPEX0/Ie
IIPU CO3J]aHHUH [IePeX0/a.

OcHOBHBIE TIPOIIECCH PAOOTHI U CBOMCTBA p-n-Tiepexo/ia Mpu cMelieHud. CrienuanbHble BUABI 3JIEKTPUUIECKUX ITEPEX0/I0B.
[IpopaboTtka yueOHo# murepaTypsl [ 1.2]

[IpuHUMD HEHCTBHS, TApaMEeTPhl U XapaKTEPUCTUKHU MOJTYTIPOBOHUKOBBIX JIMOJIOB. 3aBUCUMOCTh ITApaMETPOB JTOJI0B OT BHEIIHUX
(bakTopoB.

[TomynpoBOAHUKOBBIE BRIIPSIMUTEIBHBIE U UMITYJIbCHBIE 110/1bI. OCOOCHHOCTH CTPYKTYD, IPUHIIMII ACUCTBUS M CXEMbI BKIIIOUCHHS
JTUOJIOB.

[IpopaboTka yueOHoii ureparypsi [ 1.3]

[TonroroBka oTyeTa 1Mo J1a0OPaTOPHOMY 3aHATHUIO C UCTIOJIH30BAHUEM METOAMUECKUX PEKOMEHAAINIA MTpernojaBaTens
Kiaccudukamnust MapkupoBKa U CUCTEMa 0003HAUYECHUH OUITOJIIPHOTO TpaH3UCTOpa (rpaduuecKkoe U CHMBOJIMYECKOE 0003HAUCHUE).
Ouznyeckue mapameTpbl. CTaTUCTUYECKHE U AMHAMHYECKHE XapaKTEPUCTUKH M IapamMeTphl. 3aBUCHUMOCTh IapaMeTpoB
TPaH3UCTOPOB OT BHEIIHUX (haKTOPOB.

[TpopaboTka yuebnoit nurepatypsl [ 1.3] [loaroroBka otdera mo MPaKTUYECKOMY 3aHSATHIO C UCIOJIB30BAHUEM METOAMYECKHX
PEKOMEHTallii ITPEnoaaBaTelIs

[ToneBble TPaH3UCTOPHI C U3OJIUPOBAHHBIM 3aTBOPOM OT KaHana. [IpuHnun pabotel, (u3nuecKkrue MpoIecchl U TOKU B MOJIEBOM
TPAH3UCTOPE MPH BKIIOYEHUU TPAH3UCTOpPA B DIEKTPUUECKYIO ceTh. OCHOBHBIC MapaMeTpbl U UX OPUEHTUPOBOYHBIC 3HAUCHUS.
CxeMbl BKIIFOUEHHS U PEKUMBI pa0OTHI.

TpaH3UCTOPBI, XapaKTEPUCTUKU U TTAPaMETPHI.

[IpopaboTka yuebHoM nurepatypsl [1. 3]

CtpyKTypa, IPUHIUN ASHCTBUS U CXEMbI BKIIFOUEHUS JUHUCTOPA, TPUHUCTOPA, CAMMETPUYHOTO TPUOAHOTO TUpUCTOpa. OCHOBHBIE
napamMeTpsl M XapaKTEPUCTHKA TUPHCTOPOB Pa3HBIX CTPYKTYD.

[TpopaboTka yueOHOM nuTepaTypsl [ 1. 3]

MapkupoBKa ¥ IPUMEHEHHE TEPMOPE3UCTOPOB, BAPHUCTOPOB M TIO3UCTOPOB. BotloMeTphl, X KOHCTPYKIIMHU, TApaMETPhl U IPUHITHIT
neiictBusi. CBOMCTBAa HEJTMHEWHBIX MOYITPOBOIHUKOBBIX TPHOOPOB.

[IpopaboTka yueOnoi muteparypsl [ 1.3] IloaroroBka oTdera mo j1abopaTOPHOMY 3aHSATHUIO C MCIOJIB30BAHHMEM METOJIMYECKHUX
pEKOMEHIalluii TIPero1aBaTens

[TapameTpsl, XapaKTepUCTUKU M YCIOBHOE 0003HaueHue. FloHHbIe TIPUOOPHI, CXeMbI BKIFOUCHHUS, TIPUHIIHIT JCHCTBHS U YCIOBHOE
3HayeHue. Ha3zHaueHue u BUJIbI 2JIEKTPOHHO-JTyUEBBIX IPHOOPOB, UX YCTPOHUCTBO, MPUHIIMIT TTOTYUEHHUS H300paXKeHUs

[TpopaboTka yuebHoit nureparypsl [ 1.3]

3akoHbl poTordpdexta U (POTOINEKTPOHHOU 3MuccHH. DOTONEKTPUUECKHE U CBETOM3Iydaroliue MpuOOphl: OOIIMe CBEACHMS,
KJIaccu(UKaIus, TPUHIUI PaOOThI, XapaKTEPUCTUKH, TApaMeTPhl M TpuMeHeHne. ONTOAIEKTPOHHBIE TPHUOOPHI, PEUMYIIECTBA U
HEJIOCTAaTKU MPUOOPOB ONTOIEKTPOHUKU. ONTO3NEKTPOHHBIE TPUOOPHI U IPUOOPHI 0TOOpaXKeHHUs HHPOPMALIKH.
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ITpopaboTtka yueOHo# urepaTyps [ 1.3]

Paznen 2 OcHOBBI CXEMOTEXHUKH IEKTPOHHBIX CXEM 25
Tema 2.1. Cogeprkanue yaeOHOro MaTepuasa 1
Oomas OO0mass XxapakTepUCTHKa >JEKTPOHHBIX ycuiutened. OOmme cBeneHus 00 YCHIIUTEINSX. OK 01, OK 02,
XapaKTepUCTUKA 10 Knaccudukanust ycunureneid. OCHOBHBIE TEXHHUYECKHE TOKA3aTeld paOOThl yCHIHMTENICH — 1 JIP 13, JIP 14
ANEKTPOHHBIX AKCIUTyaTal[MOHHbIE U KAYECTBEHHBIE.
YCUJIUTEIICH
Tewma 2.3. Copepxanne yueOHOro Marepuasa 1
OO01Ke MPUHIIKITBI OO0mue TPUHIUIIBI TOCTPOCHUS M PabOTBhI CXEM JJIEKTPUUYECKHX ycuiauTene. OCHOBHBIC OK 01, OK 02,
IIOCTPOEHUS U PabOThI TpeOOBaHUSI K CXeMaM yCHIHUTeNed. PeXuMbl pabOThl yCHIMTEIBHBIX 3JIeMeHTOB. Pabora K 1.1,
CXEM DJIEKTPUYECKUX 1 TpaH3ucTOpa B cxeMax ycuiurenaed. CrnocoObl 3JIEKTPONUTAHUS YCHIINTENIBHBIX 3JE€MEHTOB. 1 I1K 2.7,
YCUIIUTENEH CriocoObl TOAaYM CMEMICHUST B KacKaJax Ha OWIMOISAPHBIX M TOJEBBIX (YHHIIOJSPHBIX) K 3.2, JIP 13,
TpaH3ucropax. Cxembl cMelleHUs] (PUKCUPOBAHHBIM HANpsHKEHUEM JENUTeNs U TOKOM 0a3bl JIP 14
(ucroka).
Tema 2.4. Cogepxanue yueOHOro MaTrepuasa 1
Buael ycriurenbHbIX 12 OnHOTaKTHBIE yCHIMTENbHBIE Kackaabl. [locTpoeHne W mpuHIUN pabOThl CXeM OJHOTAKTHBIX 1 OK 01, OK 02,
KacKaJloB KAacKaJloB YCHUJICHMS Il DPA3JIMYHBIX CXEM BKIIIOUEHHUS YCUJIUTENIbHBIX 3JIEMEHTOB. K 1.1,
JIByXTakTHbIE ycUIUTENbHbIE Kackajpl. l[locTpoenue, mpuHuIMI pabOThl M XapaKTEPUCTUKHU K 2.7,
CXEM JBYXTAKTHBIX KacKa/JoOB yCHJIEHMs: TpaHcpopMmaTopHble W OecTpaHc(hopMaTOpHBIE — C K 3.2, JIP 13,
napajuleJIbHBIM U TOCJE[O0BATEIbHBIM  yIpaBleHUEM, OAHO(MA3HBIM U  JABYX(a3HbIM JIP 14
HaNpsDKEHUEM, OT OJJHOTO MJIM JIBYX HCTOUYHMKOB CUTHAJIA.
Tema 2.6. Copneprxanue yueOHOro MaTepuaa 1
Yennurenu 13 Yeunurenu mnocrossHHOro Toka. OOmue cBenenus. IloctpoeHne u npuHIUO paboOTBl CXEM 1 OK 01, OK 02,
IIOCTOSIHHOT'O TOKa OJTHOTAaKTHBIX U ABYXTaKTHBIX YIIT mpsimoro ycunenusi, 0anaHcHbIX (ByXTakTHbIX) YIIT, JIP 13, JIP 14
Tema 2.7. Copnepkanne yueOHOro MaTepuasa 1
I'eneparopsl ['enepatopsl  anekTpuyeckux  kosnebanuid.  KoneOatenpHbli  KOHTYp.  I'eHepaTopbl OK 01, OK 02,
rapMOHHUYECKHUX 14 | cuHycouaanpHbIX (rapMOHUYECKHX) KojeOaHui. OCHOBHbIE TMOHSATHS U TpeOOBaHUS K 1 JIP 13, JIP 14
KoJieOaHui OCTPOCHMIO TeHEPaTOPOB rapMOHUYECKHX KoJiebaHuil. paboThl cxembl LC-reHepaTopa.
B ToM uucie, caMocTosSTENFHON pabOTHl 00YUAIOIITUXCST
OO1m1ast xapakTepUCTHKA 3JIEKTPOHHBIX yeunuTeneit [Ipopabotka yuebHoit mureparypsi [ 1.3]
OOpatHas cBs3b B ycunutensax. OCHOBHbIE MOHATUS U TEPMUHBI TEOPUM OOpaTHOM cBsi3u. Buawsl oOpaTHbIX cBsizeld. BnusiHue 20

00paTHOM CBSI3M Ha OCHOBHBIE TEXHUYECKHE MTOKAa3aTeIN pabOThl yCHIIUTES.
[TpopaboTka yuebHoit nuteparypsl [ 1.3]
OO6ue cBefieHUs: 0 cTabwiIM3auuu B ycHuIuTeNnsax. TepMocTabunan3aiysi 1 TEPMOKOMICHCAIUS PeKUMOB paboThl OUIOISIPHOTO U
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MOJIEBOTO TpaH3UCTOpa. BHUIBI M CXEMOTEXHUYECKas peaju3alus MEXKKAacKaJHbIX CBsI3eld. XapaKTEepUCTHUKA YCHUIIUTEIbHBIX
KackazoB. CoctaBHbIE TPAH3UCTOPHI. CXEMBI COCTaBHBIX TPAH3UCTOPOB. [lapaMeTpbl COCTaBHBIX TPAH3UCTOPOB.

[IpopaboTtka yueOHo# nmurepaTyps [ 1.3]

XapaKTepUCTUKN OJHOTAKTHBIX YCUIMTEIbHBIX KACKaI0B.

PabGora u ompeneneHue mapaMeTpoB CXEMbl OJHOTAKTHOTO OecTpaHCPOPMATOPHOIO  YCHIIMTENbHOrO Kackaaa. Pabora u
OTIpeieJIeHUE MTapaMeTPOB CXEMBbI JIBYXTAaKTHOTO O€CTpaHC(HOPMATOPHOTO YCHIMTEIBHOTO KacKaa

[IpopaboTtka yueOHo# murepaTyps [ 1.3]

MHorokackaaasie ycuuTenu. OcoOeHHOCTH MOCTPOSHHSI MHOTOKACKaIHBIX YCHIIUTENEH.

OOpaTtHasi CBA3b B MHOTIOKAacKaJHbIX YycuiuTensx. CrnocoObl yMeHbIEHHs Iapa3uTHBIX OOpaTHBIX CBsizel. TpeOoBaHUS,
NPEIbABIISIEMBIE K CXEMHBIM PEIICHHUSIM KaCKaJJ0B YCHUIICHHUS.

[TpopaboTka yuebHoit nureparypsl [ 1.3]

[TocnenoBarenpHO-0anmancHbIe Kackaabl ycuauTeneil. CriocoObl BKIIOYEHHUS JBYXTAaKTHOTO Kackala B CXeMaX MHOTOKACKaJIHBIX
YCHIIUTENEH MOCTOSHHOTO TOKA.

paboTBl CXEMBbI YCHUJIMTENS MOCTOSIHHOTO TOKA (qudepeHInanbHOTo Kackaia yCHICHHS )

[TpopaboTka yuebHoit nureparyps [ 1.3].

CBoOonHbIe KoeOaHUsT B KOJeOATEIhbHOM KOHTYpe. BBIHYXKICHHBIE KOJEOaHUS B TIOCIEIOBATEILHOM U IMApaJLICIIBHOM
KoJie0aTeIbHOM KOHTYpe. Bujibl mapaenbHbIX KOHTYpOB. BriHY X IeHHBIE KOIeOaHUs B CBA3aHHBIX KOHTYpax.

Aptoreneparop tuna LC. Tpextodyeunsie cxeMbl aBToreHeparopoB tuma LC. Crabmimsanus 4actoThl rerepatopoB Ttuma LC.
KBapiieBble reHepaTopbl U CXeMBbI ¢ IPUMEHEHUEM KBapIIEBBIX CTa0MIN3aTOpOB. RC-reHepaTophl, UX JOCTOMHCTBA M HEAOCTATKH.
paboTsl cxembl RC-reneparopa.

[IpopaboTka yuebHol nureparypsl [ 1.3].

Paznen 3 CxemoTexHMKa IMQPPOBBIX AJIEKTPOHHBIX CXEM 25
Tema 3.1. Copneprkanue yueOHOro MaTepuasa 1
Obmas OO0miass xapakTepuCTHKa W HapaMeTpbl HMIYJIbCHBIX CHUTHaIOB. OCHOBHbBIE MOHATHS H OK 01, OK 02,
XapaKTEepUCTHKA U |5 | OMPEACNEHUS  MMIYJIbCHBIX  CHTHAIOB. [TapameTpsl ~ DJIEKTPUYECKUX  HMITYJIBCOB. 1 JIP 13, JIP 14
napameTpsl [Tepuoanueckas mociea0BaTeIbHOCTh UMITYJIBCOB U €€ TapaMeTpBhI.
MMITYJIbCHBIX CUTHAJIOB
Tewma 3.2. Cojepkanne y4eOHOro MaTepuana 1
OcCHOBBI IOCTPOEHHUS 16 OcHoBbl nocTpoeHust popmupytomux neneit. Auddepenuupyiomas 1 UHTErpUpyomas nenu 1 OK 01, OK 02,
hopMHUpYyIOMUX Tenei RC-tuna. JIP 13, JIP 14
Tema 3.3. Copneprxanue yueOHOro MaTepuasa 1
DIIEKTPOHHBIE KIOYU U ONEKTPOHHbIE KIIOYM U METOAbl (POPMHUPOBAHUS HMMITYJIbCHBIX CUTHAJIOB. THIOBBIE Y3JIBI U OK 01, OK 02,
METOABI POPMUPOBAHUS 17 | ycTpoiicTBa 3J€KTPOHHON TEXHUKH. 1 JIP 13, JIP 14
MMITYJIbCHBIX CUTHAJIOB
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Tema 3.4. CoJeprkanne y4eOHOro Matepuasa 1
Tpurrepsl Tpurrepsr. O6mue cBeneHus U kiaccupukanuu TpurrepoB. OCHOBHBIC YCIOBHS MOCTPOCHHUS OK 01, OK 02,
18 TPUTTEPOB Ha IMCKPETHBIX AjeMeHTaxX. PaboTa cXeMbl CHMMETPUYHOTO Tpurrepa. THIoBbIC 1 JIP 13, JIP 14
Y3JIbl U YCTPOMCTBA AJIEKTPOHHOW TEXHHUKH.
Tema 3.5. Cojepkanne y4eOHOro Matepuaa 1
NmmynbcHble HmnynbcHbIe TeHepaTopbl M UX Kiaccudukanusa. brokunr-renepatop. OOmue cBeaeHus, OK 01, OK 02,
reHepaTophl MIPUHITMIT TIOCTPOCHHUST M paboTa CXeMbl aBTOKOJEOATENBHOIO (CaMOBO30YXIAIOUIETOCs) U JIP 13, JIP 14
19 | xgymero OnoKHHr-reHepaTopa. JIByXTakTHBIH — aBTOKOJIEOATENbHBIM  MpeoOpa3oBaTeb 1
MOCTOSIHHOTO HAmNpsbKeHUE B IepeMeHHoe. THUIOBbIE Y3JIbI M yCTPOMCTBA 3JIEKTPOHHOM
TEXHUKH.
B Tom uucne, caMmocTosITeNnbHOM paboThl 00yYarOIIUXCS 20

CxemMoTexHHUKa MU(PPOBBIX IEKTPOHHBIX cxeM. [IpopaboTka yuebHo smreparypsl [ 1.3]

O6mue cBeaenus o Qopmupyromux uUensx. JIuHelHble W HeJIUHEWHbIE (OPMUPYIOLIUE LIETH.
[TocTpoenue u npUHLUI pabOThI IMHEHHBIX (OPMUPYIOLIUX LIENei

[TpopaboTka yuebHoit mureparypsl [ 1.3]

OOmme cBexeHuss 00 DIEKTPOHHBIX KIIOYaX KakK (OPMUPYIOUIMX HETMHEWHBIX mernsx. OCHOBHBIC
MOHSTHS O TUOJHBIX U TPAH3UCTOPHBIX KIIOYaX, UX BUJIbL [IpUHIUIBI MOCTpOCHUS U PabOTa JTUOTHBIX
kimoueld. [IpuHImmel nocTpoeHus W pabOThl TPAH3UCTOPHBIX KIIOYEH Ha OUMOSPHBIX M TIOJEBBIX
TpaH3ucTOopax. TpaH3UCTOpHBIE KIIOYM C BHEIIHUM MCTOYHUKOM CMeIleHUs. TpaH3uCTOPHBIN
NepeKyrovaTeNlb ToKa. J[MOJHbIE W TPAH3UCTOPHBIE OTPAHUYUTENN OTHOIONSPHOTO M JBYXIOJSIPHOTO
CHUTHaJIa.

[TpopaboTka yuebHoit nureparypsl [1. 3]

CHUMMETpUYHBIA TpPUTTEP C KOJUIEKTOPHO-0a30BBIMU CBsA3sIMU. CraTHueckoe (YCTOWYHMBOE) COCTOSTHHE
camMoBO30yxaeHust Tpurrepa. CoOCTOSHHE YCTOMYMBOCTH CHMMETpHUYHOTO Tpurrepa. CraTuueckoe
yInpaBleHUE CHUMMETPUYHBIM TpUITEpoM. J[uHamMuyeckoe ynpaBieHHE CHUMMETPUYHBIM TPUITEPOM.
Hecummerpuunsie Tpurrepsl. [lpuMeHeHne TpurrepoB. YcCJIOBHBIE Tpaduyeckre M CHUMBOJIHYECKHE
o0o3HaueHus TpurrepoB. [IpaBuiia onpeaeneHust COCTOSTHUS TPUTTEpA.

[TpopaboTka yuebHoit nureparyps [ 1.3]

OO0ume cBefieHUsl O TeHepaTopax MPSMOYTOJIBHBIX UMITYJIbCOB. [IpuHIMI TOCTpoeHUs U paboTa cXeMbl
CaMOBO30YKIIAIOIIETOCs] MYJIBTUBHOpATOpa C KOJJIEKTOPHO-0A30BBIMU CBSI3SIMH M MYJIBTHBHOpaTropa B
KTYIEM peXUME.

PaGota cxembl  aBTOKOJI€0ATENHHOTO MyJbTHBHOpaTOpa. PaboThl cXxeMbl  aBTOKOJIEOATEIHLHOTO
OJIOKMHT-TeHepaTopa.

[TpopaboTka yuebHoi tureparypsl [ 1.3]
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Paznen 4 OCHOBBI MUKPO3JIEKTPOHUKH

20

Tema 4.1. Copepxanne yueOHOro Marepuasa

OcCHOBBI 20 OcHoOBBI (PYHKIHOHAJIbHOH MHKPO3JIeKTPpOHUKH. OOIIMe CBEACHUS O MHUKPOAJICKTPOHHUKE.
(byHKIMOHATBLHON Tepmunonorus u knaccudukanus uHTerpanbHbix MukpocxeM (MMC). Cucrema 0603HaueHUI
MHUKPOIJICKTPOHUKHU NMC

OK 01, OK 02,
JIP 13, JIP 14

B Tom 4ucie, caMocTOsSTENbHON pabOThl 00YYaIOIIHXCS

OcHOBHbBIE TOHATHA O KOHCTPYTHUBHO-TEXHOJOTMYECKHMX OCOOCHHOCTSX M3TOTOBIICHUS MHTETPAbHBIX MHUKPOCXEM, O METOoAax
U30JISIUHN 3JE€MEHTOB W KOMIIOHEHTOB M METoJaX (hOpMUpPOBaHMS AaKTHBHBIX M MACCHUBHBIX 3JEMEHTOB M KommnoHeHToB MMC.
Cxemorexuunueckue ocooenHoctu B UMC.

[IpopaboTka yueOHoii ureparypsi [1. 3]

Bapuantel cxemorexnuueckux pemenuii (AWCM). Teneparopsr ctabunbHoro Ttoka (I'CT), coctaBHBIE TpaH3UCTOPHI,
JMHAMUYECKas Harpy3Kka, CXxeMa CABHra ypoBHs, MU depeHIaTbHbIe U BRIXOJHBIC KacKaapl. TeXHUYEeCKHe MOKa3aTeNd U aHAJIN3
MOCTPOEHUS NMPAKTUYECKUX cXeM. CXeMbl Ha OCHOBE ONEPALIMOHHBIX YCUIUTEIEH.

[IpopaboTka yueOHoii mureparypsi [ 1.3]

[TonroroBka oTueTa 1Mo J1a0OPaTOPHOMY 3aHATHIO C HCIOJIH30BAHMEM METOAMUYECKUX PEKOMEHAAINN MTpernoaBaTens

[MoxroroBka cooOmeHns Ha TEMY: AHAJIN3 OCHOBHBIX CXEM BKJIIOUEHUS OMEPAIIMOHHBIX YCHIUTEINEH.

O6mue cBenenus. Jloruka npencrasinenus nnpopmanuu B 1udposoit hopme. Knaccubukanus HHUMC. Tlonarue o 1oruueckux
GyHKIUAX, 27eMeHTax u jorudeckux ycrpoiictBax B LIUMC. CxeMHble pelieHHs] OCHOBHBIX JOIMYECKHUX 3JI€MEHTOB. JIMOAHO-
PE3UCTOPHBIEC, PE3UCTOPHO-TPAH3UCTOPHBIE, IHOJHO-TPAH3UCTOPHBIC, TPAH3UCTOPHO-TPAH3UCTOPHBIE, J3MUTTEPHO-CBI3aHHEBIE,
WHTErpaJibHbIE MHXEKIIMOHHBIE Ha 1oJeBbIX TpaHzuctopax MOII wiu MAII-cTpyKTypHI.

OCHOBHBIE XapaKTEPUCTUKU M IApaMeTpbl JIOTUYECKUX 3JIeMEHTOB. CTaTUCTHUYECKHE CXEMBI JIOTMUECKHX 3yeMeHToB MOII-
cTpykTyphl. KBusucrtuueckue cxembl joruudeckux simeMeHToB Ha KMOIITJI-ctpykrypax. JIuHaMHUYeCKHE CXEMbl JIOTHMUECKHX
anemeHToB Ha MOIITJI-cTpykTypax.

[IpopaboTka yuebHol aureparypsl [ 1.3]
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KoncyabTanun

IIpome:xyTouHasi arTecTanus B popme IK3aMeHa

Hroro 3a cemecTp

109

TeOpeTI/I‘-ICCKOC O6y‘{CHI/Ie

18

JlaGopaTopHbIe 3aHITHS

CaMocTosTeIbHas pa60Ta

79

Koncynpranuun

HpOMe)Ky'TO‘{HaH arTeCranuus B (bopMe OK3aMCHa

Nroro 3a cemecTp

109
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Teopernueckoe o0yueHue

18

JlaGopaTopHble 3aHITHS 4
CamocTosTenbHas paboTta 79
Koncynbranuu 2

6

[TpomexxyTouHas aTTectanus B popme sK3amMeHa
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3 YCJIOBUS PEAJIN3ALIMU PABOYEN YUEEHON ITPOI' PAMMBI
JAUCLUIITJINHBI

3.1 TpeboBanusi K MUHUMAIBHOMY MaTE€PHATBEHO-TEXHUUYECKOMY 00ECTIeYeHUIO

Peanuzamusi paboueit y4yeOHOMl mporpamMmbl JUCHUIUIMHBI OCYIIECTBISICTCS B
CHEIHAIbHBIX TOMEIICHUSX:

JlaGopatopust « IJIEKTPOHHON TEXHUKW», OCHAIIIEHHAs 000PY/1I0BAaHUEM:

- IUIaKaThl MO pa3jiesiaM U TeMaM MPOrpaMMBbl;

- CT€H]IbI-MaKeThI C 00pa3aMu MOJIYIPOBOJHUKOBBIX MPUOOPOB;

- CT€H]IbI-MaKEeThl YCTPOMUCTB 3JIEKTPOHHON TEXHUKH;

- CT€HJIbI-MaKeThI C 00pa3aMy UHTETPATTbHBIX MUKPOCXEM;

- CTEH/JIbI-MAaKEThl CXEM AJIEKTPOHHBIX YCTPOUCTB;

- nabopaTOpHbIE CTEHIbl JUIsl MPOBEACHHUS MCCIECJOBAHUN IOJYNPOBOJHUKOBBIX
MPUOOPOB U YCTPOICTB;

- U3MEPUTENbHbIE TPUOOPHI: ANEKTPOHHBIE LU(PPOBBIE BOJIBTMETPHI U aMIIEPMETPHI,
4acTOTOMEpPBI, OCHWIUIOrpadbl, YHUBEPCAIbHBIA CTPEIOYHBIM (aMIEpBOJIBTOMMETD,
MYJIBTUMETD);

- T€HEepaTOPhl YaCTOTHI U UMITYJIbCOB.

3.2 Uudopmarmonnoe obecrieueHrue o0ydeHus

[Tepeuenp PEKOMEHIyEMbIX Y4IEOHBIX W3JaHUH, NHTepHeT—pecypcoB,
JOTIOJTHUTEIIBHOM JINTEPATYPHI.

OCHOBHBIE HCTOYHUKU:

1. PepkoB, JI.A. DnekrpoTexHuka : yuyeOHoe nocobue / JI. A. PopoxoB. — Mocksa :
YMIL KT, 2023. — 248 ¢. — 978-5-907479-66-1. // YMIIL X/IT : snextpoHHas
oumommorexka. — URL: https://umczdt.ru/books/1201/280410/ (mata oOpaieHus:
13.05.2024 r.).

JIOTIOJTHUTEIbHBIE HCTOYHHUKH:

1. Mockatos, E. A. DnekTponHas TexHuka : yueoHoe nocooue / E. A. MockaToB. —
MockBa : KnoPyc, 2023. — 199 c¢. — ISBN 978-5-406-11357-8. — URL:
https://book.ru/book/948718/ - (mara obpamenus: 13.05.2024 r.).

2. Tuxonos, 0. b. Dnexrponuka: yueonoe nocobue / 0. b. Tuxonos; OMmckuii roc.
yH-T nyTer coobmenus. — Omck: OMI'YIIC, 2020. — 140 c. ISBN: 978-5-949-41252-7 //
OBC VYMII XAT: [caiitr]. — URL: https://umczdt.ru/books/1212/252977/ - (nmara
obpamenus: 13.05.2024 r.).

VY4ebHO-MeToaMuYEecKas JIuTepaTypa:

1. Maypun, A.M. OIL.0O4. DnexTpoHHas TEXHUKA: METONMYECKUE YKa3aHUs IO
BBITIOJTHEHUIO CAMOCTOSITENIBHBIX PA00T i oOydaromuxcss O4HOM ¢Gopmbl OOydeHUs
cienmanbHoctT  27.02.03  ABTOMartvMka M TEJIEMEXaHWKa Ha  TPaHCIOPTE
(>KEeJIE3HOOPOKHOM  TPAHCIIOPTE) / AWM. Maypun; UYUWATUHCKUN TEXHUKYM
xene3HogopoxkHoro Tpancmnopta 3abllKT HpI'VIIC. — Ywura: PUL[ cextop CIIO
3a0MKT UpI'VIIC, 2018. — 28 c.
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https://umczdt.ru/books/1212/252977/

2. Maypun, A.M. OIL0O4. DnexTpoHHas TEXHUKA: METOJUYECKHE YKazaHUs 10
BBITIOJTHEHHU IO JTAOOPATOPHBIX PadOT JJIs1 00yUYarOIIUXCS OYHOM U 3a09HOM (hopM 00yUeHUs
cneuuanbHoctT  27.02.03  ABTOoMartMka W = TeJIE€MEXaHWKa Ha  TPaHCIOPTE
(>KeNIe3HOOPOKHOM ~ TPAHCIIOPTE) / AWM. Maypud; UYUTHHCKHI TEXHUKYM
xesne3Hosiopoxknoro tpancnopra 3a0VDKT  UpI'VIIC. — Yura: PUILL cektop CIIO
3a0lKT UpI'VIIC, 2022. — 68 c.

DJIEKTPOHHBIEC PECYPCHI:

1. YMII[ XJT: smektponHnas OubmuoTeka: caiit. — Mocksa, 2024. — URL:
https://umczdt.ru/auth/ - (mata o6pamenus: 13.05.2024 r.).
2. Book.ru: snekTpoHHO-OMOMMOTEUHas cuctema: cait. — Mocksa, 2024. — URL:

https://book.ru/ - (naTa obpamenus: 13.05.2024 r.).
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS PABOYEN YUEBHOM
ITPOI'PAMMBI JUCLIUIIJIMHBI

KouTponb u oIeHKa pe3yibTaToOB OCBOEHHUs pabouell ydueOHOW MpOorpaMMel
JUCIMILTAHBI OCYIIECTBISIETCA MPENoJaBaTeieM B TPOIECCe MPOBEACHHUS 3aHSATHI C
HCIIOJIb30BaHUEM AKTHBHBIX U MHTEPAKTUBHBIX ()OPM M METOJIOB, & TAK)KE BBITOTHEHHUS
00y4aroIMMHUCS CAMOCTOSITENTFHOM pabOThl IPU Pa3IUYHbIX (hOpMax 00yUdeHUSI.

Pe3ynbrarel oOyueHus @DOopMBI U METOJIBI KOHTPOJISI U OTICHKU

(OCBOCHHBIE YMEHHS], YCBOSHHBIE 3HAHNUS) pe3yJIbTaTOB 00y4YEHUs

3HaHUA

— OIIPOC;
— CYIIHOCTh (PU3UYECKUX IIPOLECCOB, IPOTEKAIOIINX B
AJIEKTPOHHBIX MPHOOpaxX M YCTPOUCTBAX;

— NPUHLUIIBI BKIIFOYEHUS 3JIEKTPOHHBIX IPUOOPOB U
IIOCTPOEHHUS DJIEKTPOHHBIX CXEM;

— TUIIOBBIE Y3JIbI U YCTPOUCTBA DJIEKTPOHHOM TEXHUKHU.

— TeCTUPOBAHUE;
— KOHTPOJIbHBIE PaOOTHI;
— CAMOCTOATEIbHBIE PAOOTHI;

— HIPAKTUYICCKOC 3aHATUC

YMEHHUS
— OIpEAENATh U AaHAJU3UPOBATH OCHOBHBIE [TapaMeTpPhI
JIEKTPOHHBIX CXEM U 110 HUM YCTaHABJINBATH
paboTOCTIOCOOHOCTH YCTPOUCTB IEKTPOHHON TEXHUKH;
— MPOU3BOAUTE MOJ00P AJIEMEHTOB 3JEKTPOHHOM
anmnapaTypsl 110 33JaHHBIM ITapaMeTPaM.

— 0mpoc;
— TeCTHPOBAHUE;
— KOHTPOJIbHBIE PabOThI;

— CaAMOCTOATEJIbHBIE PAOOTHI;

— IMPAKTUYCCKOC 3aHATHUC

®opMBI 1 METOJIbI KOHTPOJISI U OLICHKH PE3yJIhTAaTOB OOYyYECHHUS JOKHBI TTO3BOJIATH
MpOBEPATh y OOyYaroumxcsi HE TOJbKO CQOPMUPOBAHHOCTH NPO(ECCHOHATBHBIX
KOMIIETEHIIUM, HO U Pa3BUTHE OOIIMX KOMIETEHIIMN U 00€CTICUMBAIOIINX UX YMEHUM.

Pesynbratsl (0cBOEGHHBIE OOIITHE,
OCHOBHBIE TIOKA3aTEeNH OLIEHKU DOpMBI 1 METOIBI
npodeccuoHaIbHbIE
pe3yabTara KOHTPOJISl U OLIEHKU
KOMITETEHIIMH)
OK 1. BeiOupare  cnocoObl | - yMEHUE OIpENeNsaTh 3Tambl peleHus | TeKylnuii KOHTposib B
permeHus 3ajad | 3aJauu; dbopme  3amMTBHI U
npoeCCHOHATILHON /IEATEIbHOCTH | - YMEHHME COCTaBJIAThH IUIaH JACUCTBUS U | MPAKTHUYECKUX 3aHATH,
NPUMEHUTEIPHO K  Pa3IMYHBIM | ONPEIENSATh HEOOXOIUMBIE PECYPCHI; TECTUPOBAaHUE, YCTHBIN
KOHTEKCTaM. - yMEHUe peaTn30BbIBaTh | ONPOC,  KOHTPOJbHbIE
COCTAaBIICHHBIH TUITAH W  OIIGHWBATh | paboTHI, 3amuTa
pe3yiabTaT W TOCIEACTBHS  CBOMX | pedeparoB, IK3aMeH
JNecTBUM  (CaMOCTOSITENIBHO WJIH €
MIOMOIIIBIO HACTABHUKA);
- 3HaHWE W TIOHMMAaHHE aKTyaJbHOTO
npo(ECCUOHATIBHOTO U COLMAJIBHOTO
KOHTEKCTa, B KOTOPOM TIPUXOJIUTCS
paboTath U KUTb;
- 3HaHME OCHOBHBIX HCTOYHHKOB
uH(pOpPMAIUU U PECYPCOB ISl PEIICHUS
3a/1a4 ¥ IpobJieM B MpopeccHOHATbHOM
W/WJIM COLMAJIbHOM KOHTEKCTE.
OK 2. Hcnonw3oBath | - 3HaHWE TPUEMOB CTPYKTypupoBaHus | KoHTponbHBIE PabOTHI,
COBpPEMEHHBIE CpEICTBA TIOMCKA, | MH(popMaruu u ¢opmara oQopMIICHHS | 3alIUTa TPOCKTOB U
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aHaJlM3a U UHTEepIIpeTalun

pe3yNbTaToB MOMCKa HHGOPMAIUK;

pedepartos, 3xK3amMeH

nH(popManuy, U | - 3HaHUE COBPEMEHHBIX CpPEACTB U
MH(OPMALIMOHHBIE  TEXHOJIOTUH | yCTPOWCTB MHGOpMaTH3aIUU, MOPAI0K
TUTSE BBITIOJTHEHUS 3a]a4 | X TMPUMEHEHUS W  [POTrPaMMHOE
npo¢eCCHOHAITBHON obecrieueHne B MPOQPECCHOHATBHOU
NEeSTETLHOCTH. NEeATEeIbHOCTH, B TOM  4YHCIE C
HCII0JIb30BaHUEM ITU(POBBIX CPEJICTB.
[IK1.1 AnammsupoBarh paboTy | TouHOE 4YTEHHE SJIEKTPOTEXHHYECKHUX | Y CTHBIN onpoc,
CTaHIIMOHHBIX, MEPErOHHBIX, | cXeM U 4epTekeid. KauecTBeHHBIN | KOHTPOJbHBIE PabOTHI,
MHUKPOIPOIIECCOPHBIX U | aHau3 KOHCTPYKTUBHO- | 3aIllUTa pedeparos,
JIUArHOCTHYECKUX CUCTEM | TEXHOJIOTHYECKUX CBOICTB | 3K3aMeH
ABTOMATUKH MO0 MPUHIUIHAIBHBIM | TPAHCIIOPTHOTO  PaJIMO3JIEKTPOHHOTO
cxeMam; obOopynoBanus. TouHoe M TpaMOTHOE
HCII0JIb30BAaHUE HU3MEPUTEIbHBIX
npubopoB U cpenctB. Tounas wu
CKOpPOCTHasI JIOKaJIN3aLus

HCUCIIPABHOCTU B allllapaTtype HU CCTAX
CBs3HU.

[IK 2.7 CocraBnsTh u
aHAIM3UPOBATh MOHTaXHbIE
CXEMBbl YCTPOMCTB CHUTHAJIM3ALINH,
LEHTpaIu3alud U  OJIOKUPOBKH,
YKEJIE3HOJIOPOKHON aBTOMATUKU W

Bricokast TOUHOCTh U CKOPOCTh UTEHUS
cxeM u deprexeil. IlpaBunmbHoe u
IrpaMOTHOE HCIIOJIH30BaAHUS
M3MEPUTENBHBIX TPHUOOPOB U CPECTB.

KontponbHble padOTHI,
3amuTa pedepatos,
9K3aMeH

TeJleMEeXaHUKU o
MPUHIUIHAIBHBIM CXeMaM;
[IK 3.2 NsmepsThb u | CkopocTHass W TO4YHass HacTpoika | TecTupoBaHUE, YCTHBIU
aHaAJIM3UPOBATh apaMeTpsl | 3ammycka PaZMORIIEKTPOHHOIO | OMPOC,  KOHTPOJIbHBIE
npubopoB U YCTPOMUCTB | 000pYy10BaHMsI; TOYHOE M TIPAMOTHOE | paboTHI, 3amuTa
CUTHAJIM3alluU, LEHTpaJu3aluu | | opopmiieHus TEXHOJIOTMYECKOH | pedepaToB U IK3aMEH
OJIOKMPOBKH. JIOKyMEHTaI1H; Ka4eCTBO

peKoMeHaauui o MTOBBIIIICHUIO

paboTOCIOCOOHOCTH 000pYIOBAHHUS
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5 JINCT U3SMEHEHUM 1 JIOIIOJIHEHUM, BHECEHHBIX B PABOUYIO YUEEHYIO
[TPOI'PAMMY JUCLIUITJIMHBI

Ne JlaTa BHECEHUS No ctpanuIipi Jlo BHECEHUST N3MEHEHMS ITocne BHECEHMS N3MEHEHUS
HW3MEHEHUI
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