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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIUHBI

1.1 Uenb ancumnnuHbl: CpopmmnpoBaTb koMneTeHUMK oby4yatolierocst B 06racTl aNeKTPOHUKN, HeOBXOAMMbIE
AN U3ydeHust nocnegyowmnx npodecCcMoHanbHbIX AUCLUMMNMH, CBA3AHHLIX C 3MEKTPONpWBOAOM WM aBToMatu3auuei
TEXHOMOMMYECKUX NPOLECCOB 1 MPOU3BOACTB

1.2 3apauv AUCLMNNUNHDI:

MN3yunTb TeopeTuyeckne OCHOBbI M MPUHLMMLI PaBoTbl OCHOBHLIX MOMYNPOBOAHMKOBLIX MPMGOPOB 1 6a30BbIX
SMEKTPOHHBIX YCTPOWCTB.

PaccmoTpeTb Bonpockl BbiGopa M MPUMEHEHUSI SNEKTPOHHbLIX YCTPOMCTB B 3SIEKTPOSHEpPreTuke, B 06racTu
aBTOMaTU3NPOBAHHOIO 3MEKTPONPMBOAA 1 aBTOMATUKE

1.3 Tpe6oBaHusA k NpeaBapuTeNbHOM NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN QOPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUUMIINH:

OnekTpogmMHamuka

TeopeTnyeckne OCHOBbI 3MEKTPOTEXHUKM

YyebHas npakTuka (03HaKoMuTenbHas NpakTuka)

YyebHasi npakTvka (MpakTuka no nonyyveHuto NepBrMYHbIX HaBblKOB paboThl C NporpaMMHbIM 0becneyeHnem)
O6Lwas aHepreTuka

TeopeTnyeckas MexaHvka

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YNIbTATE OCBOEHUA OUCLUMINNHBI

OlNK-4: Cnoco6eH ucnonb3oBatb MeTOAbI aHaNU3a U MOAENIMPOBAHUA NEKTPUUYECKUX LieNen U INIeKTPUYEeCKNX
MaLUuH

3Hatb: OCHOBHble XapaKTEePUCTUMKM U Ha3HaAYeHUEe MOMynpOBOAHMKOBBLIX 3MEMEHTOB; aHaroroBbiX W WMMYMbCHbIX
3MNEKTPOHHBIX YCTPOWCTB; MX OyKBEHHblE W YCMOBHble rpadmyeckme 0603Ha4eHUs B cxemax, 0CobeHHOCTW aHanu3a
31EKTPOHHBIX CXEM.

YMeTb: AHanuanmpoBaTb 3MEKTPOHHbLIE CXEMbl; PAcCYMTbIBATb OCHOBHbIE XapaKTepPUCTUKU CUIOBLIX NpeobpasoBaTenen,
BblOMpPaTb 3NEKTPOHHbLIE KOMMOHEHTbI AN151 TPUMEHEHUS B 3NIEKTPOHHbIX CXEMaX

BnapeTb: HaBblkamu anemMeHTapHbIX pac4eToB 6a30BbIX SNEKTPOHHBIX CXEM; METOAAaMU MOAENNPOBAHMUS 3TUX CXEM




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

KoHTakTHasa paboTa

cP MHHOBaL.

Jlex. Mp. Na6b. (4achI) hopmbl
(4achbt) | (4achl) | (4achl) 3aHATUI

HaumeHoBaHue 1 cogepxaHue pasgernos,
TeM U y4eGHbIX 3aHATMIA

CemecTp
(kypc ans
3A0)

Pasgen 1. NonynpoBogHMKOBLIE NPUOOPLI.

Tema 1. lNonynpoBoOgHMKOBLIE OMOAbI.
®usnyeckme ocHOBbI 0OpasoBaHusA  p-n
nepexoos. BonbT-amnepHas
XapaktepucTtuka p-n nepexopaa. 1 15
OcobeHHoCcTM paboTbl AMOAOB MpuM  UX
BblkMto4eHnn. CtabunmtpoHsl. doTtoanoasbi.
OnTpoHHble Nnpnbopkl. Bapukansi.

Tema 2. TpaH3ncTopsl.

MpyHUMN OEeNcTBUA N CXEMbl BKIMIOYEHUSA
ounonsapHeix  TpaH3uctopoB. OCHOBHbIE
napameTpbl U XapakTepUCTUKMA BMMONAPHBIX
TPaH3UCTOPOB. Pexumbl paboTbl
TpaH3ucTopa. BnusHue xapakrepa Harpysku
Ha paboTy TpaH3uCTopa B KIOYEBOM
pexume. lMonesble TpaH3nCcTopblI.
BunonspHble TpaH3ucTopsbl c
n3onnpoBaHHbIM 3aTtBopom (IGBT).

JlabopaTtopHble paboTbl Ne1:
Uccneposanue XapaKTepucTuk "
napameTpoB BUNONAPHLIX TPaH3UCTOPOB. 3

Tema 3. TupucTtopbl.

MpuHUMN [OEencTBUA U XapakKTEPUCTUKU
OfHoOMEepaUMOHHbLIX U ABYyXOnepaLnoHHbIX
TMPUCTOPOB. TUPUCTOPbLI, KOMMYTUPYEMbIE
no ynpaenswowemy anekrpony (GCT).
MHTerpanbHble MUKPOCXEMBI.

16

Pasgen 2. AHanorosble 9neKTPOHHbIE
YCTPOMCTBA.

Tema 4. Knaccudukaums ycunutenen.
Ycunutenu c obpaTHoMn CBA3bIO.
YcunuTeneHbld  Kackag Ha 6GunonspHom
TpaH3ucTope C  OobWMM  3SMUTTEPOM.
YcunurtenbHbIn Kackag c oowmm
KOJINEKTOPOM. MHorokackagHble
ycunutenu. Kackagbl yCUNeHnst MOLLHOCTMW.
[IByXTaKTHble BbIXOAHbIE  YCUIUTENbHbIE
Kackagbl. OuddepeHumanbHblie
yCUnuTenbHble Kackaabl.




Tema 5. OnepaumoHHbIEe YCUNUTENN.

WHBepTupytoLwmm
HewnHBepTupytoLmi

MNpeobpasoBaTens TOoka B

WHBepTupytowmm

ycunurernb.
ycUnuTernb.
HanpshkeHue.
cymmarop.

HeunHBepTupytowmii cymmartop. MHTerpatop.
M3burpaTenbHble yecunutenu.

JlabopaTopHasi pabota Ne2: OnepalnoHHbie

ycenutenu.

18

Pasgen 3. MnynbcHas TexHuka.

Tema 6. [lpeobpasoBaHue UMMYMNbCHbIX
curHanos ¢ nomotbto RC - uenen.

MpeumywiectBa nepefayn wmHdopmaumm B 2
MMMYIbCOB.
ondbdepeHumpyowme Lenu.

BUOe

16
WHTerpupylowme u

Tema 7. UMnynbCHble yCTPONCTBA.

Komnapatopsl.

OpHosubGpaTopsl.
namensowerocsa HanpsekeHus (MAHDBI).

MynbTuBmbpaTopsl.

o 22
[eHepaTopbl NMHEWHOrO

Utoro B cemecTtpe (Ha kypce ans 3A0) 4 4 4

123

KoHcynbTaumm n npoMexyToyHas

2,5 6,5

aTTectaums (Ok3ameH)

Bcero koHTakTHasA pa6bota n CP no

14,5
AUCLIMMIVHE

129,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3yfibTaToOB O0y4yeHus
5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHMe oueHo4YHOoro
MokasaTenu oueHnBaHNsA pe3ynbTaToB 0byYeHus
KOMMeTeHUUN cpeacTea
MveeT poctaTovyHoe npeactaBneHne 006  OCHOBHbIX — Tunax
MonynpoBOAHMKOBLIX NPUOOPOB, aHANOroBLIX MU MMMYMbCHbLIX CXeMax,
NX XapaKTepucTmkax u napameTpax. Bonpocbl YCTHOTO
OnK-4 MokasbiBaeT CNoCOOHOCTL aHanM3MpoBaTb SNIEKTPOHHbIE CXEMbl U|cobecenoBaHus

NpUBOAUTbL UX BPEMEHHLIE AuarpaMmel. MpakTuko-

V|CI'IOJ'Ib3yeT TeopeTunvyeckmne 3HaHuA ana pa6OTbI Cc
nonynpoBoAHUKOBbIMUA an|6opaM|/|, ONEeKTPOHHbIMM  CXeMaMn «"
NOCTPOEHUNA KOMNbIOTEPHbIX MOZENEN UX CXeM 3ameLleHus.

OpUeHTnpoBaHHHbIE 3adaHNA

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHUs

LLikana oueHnBaHuSA

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTY K

oMneTEeHLMN

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBaOWMA OTBET, SABHO
OEeMOHCTpUpyoLWmMIi rnybokoe NoHUMaHne
YCTPOWCTBA,  Ha3HayeHusi, npuHUMMa
OEeNCTBUSA, XapakTepUCTMK U napamMeTpoB
6a30BbIX NONYNPOBOAHWNKOBLIX NPUOOPOB
N 3NEKTPOHHbIX cxeMm; oby4yarowuincs
CcBOOOLHO OPUEHTUPYETCA B OCHOBHbIX
NOHATUAX, TEPMUHAX M ONpPeaeneHusx B




oueHuBaeMow obnactm npu  oTBeTax;
YCBOU OCHOBHYKD W XOpOLIO 3HaKkoM C
OOMNOSNHUTENBHOM Y4ebHOoW nuTepaTypon.

OTBeT CTaHOapTHbIN, B LENIOM XOPOLUWHA,
OCHOBaH Ha obs3aTenbHbIX WCTOYHUKAX
nHopmaumu; obyvarowminca gonyckaet
HEeCYLLECTBEHHbIE OLUIMOKM Mpu OTBETaX Ha
3K3aMeHe W Ha OOoMOoSHUTENbHbIE BOMPOCHI
npenogaesarens.

4 (xopoLLo)

OTBET HEMOMHbIN, OCHOBAHHbLIA TONbKO Ha
NEKLUMOHHOM MaTepuane; oby4varowmincs
nokasbiBaeT 3HaHue y4yebHoro matepuana B
MUHMMarnbHOM 00beme; 3HaeT OCHOBHblE
3NEMEHTblI U CXEeMbl 3MEKTPOHMKWN, HO Mpu
3TOM [JonyckaeT 60nblioe KONM4ecTBO
HeNpUHUMNManbHbIX HETO4YHOCTEMN;
OonyckaeT  CyWeCTBEHHble Owunbkn B
OTBETax Ha 9K3aMeHe, HO MOXET YCTPaHUTb
nX Nop PyKOBOACTBOM NpenogasaTtens.

3 (yooBneTBoOpUTENbHO)

Obyvalowmica He uMMeeT [OCTaTOYHOro
YPOBHS 3HAHWIA NO ANCUMNINHE; HE MOXET
MOSACHWUTb NpUHLUMN paboTbl "
XapaKkTepucTMkM  6asoBbIX  3MEMEHTOB
2 (HeyaoBMETBOPUTESNBHO) | 9NEKTPOHMKN; MIIOXO 3HAKOM C OCHOBHOW
y4yebHOM nuTepaTypon; [onyckaeT npu
oTBeTax CyLleCTBEeHHble OLMBKK, KoTopble
He  MOXeT  yCTpaHuTb [Jaxe  nopg
PYyKOBOACTBOM Npenogasarernsi.

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XxoAMMbIe 4SSl OLeHKN 3HAaHUWA, YMEeHUN,
HaBbIKOB U (MNK) ONbiTa AEATENIbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 3
1 MHBEPTMPYIOLWNIA N HEMHBEPTUPYIOLLNA CyMMaTOpbI.
2 Mpeobpa3oBaTenb Toka B HAMPSKEHUE.
3 HeunHBepTupyoLWmin onepaumoHHbIn yecunuTens
4 MHBepTMpYyOLWNA onepaumoHHbIN YCUNUTENb.
5 OnepauuoHHble yeunutenu. MNepegaToyHble XapakTepucTuku.
6 OundpdepeHumanbHblie yeunutenw.
7 Ycunutenu noCTOSIHHOrO Toka.
8 [ByXTaKTHble BbIXOAHbIE YCUNUTENbHbIE Kackaabl.
9 Kackagpbl yCcuneHust MOLLHOCTW.
10 Ycunutenb ¢ 06LLMM KONNEKTOPOM.
11 YeunutenbHbI kackag Ha 6MnonsapHoM TpaH3ncTope ¢ 06LKMM SMUTTEPOM.
12 Ycunutenu ¢ obpaTHOM CBA3bIO.
13 Knaccudukaums ycnnutenemn, OCHOBHbIE NapaMeTpbl U XapakTepuUCTUKN.
14 [ByxonepaumoHHble TUPUCTOPbI: CTPYKTYpa, BONbT-aMnepHas XxapakTepucTumka.
15 CumucTop. MpuHumn paboTbl, BOMbT-aMMNepHble XapaKTePUCTUKN.
16 TupucTopsbl. BonbT-amnepHble XxapakTepucTukn, OCHOBHble NapameTpbl. [ByxTpaH3ucTopHasa Moaenb
O HOOMNEepPaLMOHHOro TpucTopa.
17 BnusHue xapaktepa Harpysku Ha paboTy TpaH3ucTopa B KIHOYEBOM pexume
18 Pexumbl paboTbl TpaH3UcToOpa.
19 XapaKTepuCTUKM TpaH3nucTopa
20 OcCHOBHble NapameTpbl TPaH3UCTOPOB.
21 MpuHLUMN OeNCTBMSA 1 CXeMbl BKNIOYEHUS BUNONSpHbLIX TPaH3UCTOPOB.
22 doToamoabl, CBETOANOAbI, ONTPOHBI.
23 CTabunuTpoHbl. XapakTepucTuka, OCHOBHbIE NapaMeTpbl. [apaMeTpuyeckuii cTabnnusaTop HanpsKeHus.




24 OcobeHHoCTH pa6OTbI nonynpoBOAHUKOBLIX AMOAO0B NMpU UX BbIKITKOYEHUN.

25 BbinpamuTensHble agnoabl.

26  |BonbT-amnepHasi xapakTepucTuKa p-n nepexoaa.

27  |dusmnyeckme ocHoBbl 0Gpa3oBaHMS p-N NEpexoaos

28 Komnapatop ¢ nonoxvrensHowm 06paTHOM CBA3bIO U HYNEBbIM ONMOPHBIM HaMNPsSXKEHUEM.

29 Komnapatop ¢ nonoxurensHow obpaTtHol cBa3bio (Tpurrep LmuTTa).

30 |FeHepaTopbl NMMHENHO N3MEHSIIOLLErOCS HaMPSXKEHWS.

31 |OpHoBUGpaTOp Ha onepaLVoHHOM YCUMNUTENM.

32 MynbTnBMGpaTOphl Ha ONEepPaLMOHHbIX YCUITUTENSAX.

33 KOMI'IapaTOpr Ha onepaunoHHOM ycunurtene. anIHLI,VII'I OEeNCTBUA N aMnnnTygHaaA XxapakTtepucTtuka.

34 Ondpdeperumpytowme RC-uenm

35 UuTerpmpytowme RC-uenm

36 RC-reHepaTop ¢ mocToM BuHa.

37 RC-reHepaTop Ha onepaunoHHOM ycunurtene ¢ Tpex3BeHHbIM YeTbIPEeXNOJIHOCHNKOM.

38 RC-reHepaTtop Ha TpaH3ucTope ¢ Tpex3BeHHbIM RC-4eTbipexnontoCcHMKOM B Lienn oOpaTHOM CBS3N.

39 LC-reHepaTopbl CMHYycouAanbHbIX KonebaHui ¢ TPEXTOHEYHOW MHOYKTMBHOM 06paTHON CBA3bIO.

40  |LC-reHepaTopbl cuHycomaanbHbIx konebaHuii ¢ TpaHCOopMaTOPHON CBSA3bIO.

41  |YcnoBusi camoBo36YXaeH s reHepaTopa CMHycouganbHbIX KonebaHui.

42 N3bupaTtenbHble ycunutenu ¢ Mmoctom Buna.

43  |M36upatenbHbie ycunutenu ¢ konebaTtenbHbIM KOHTYPOM.

44 |WHTerpaTtop Ha onepauMoHHOM ycunuTene.

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTtpeHo
5.2.3 TMnoBble NpaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

1. HapucoBaTb BXOAHbIE U BbIXOAHbIE XapaKTEPUCTUKM BUNONAPHOro TpaH3ncTopa ¢ 06LLMM SMUTTEPOM.

2. HapucoBaTb Harpy3ouHyl MpsiMyl0 Mo MOCTOSIHHOMY TOKY ONS YCUNMTEMbHOrO kackaga Ha GunonsipHom
TpaH3ucTope ¢ obLwuM aMUTTEPOM. 3aaTbCsl HEKOTOPbIM TOKOM Dasbl B peXMMe MOKOst U onpeaennTb pabouyto TOUKy
nokosl.

3. N306pas3nTb nepeaaToyHylo XapakTepUCTUKY AN HEMHBEPTUPYHIOLLErO U MHBEPTUPYIOLLEro onepaumoHHOro
ycunurtensi.

4. N306pa3nTb CxeMy MHTerpatopa Ha 6a3e MHBEPTUPYIOLLIErO onepaumoHHoro ycunutens. Hanvcatb dhopmyny
BbIXOZHOTO HaMpPsHKEHUS.

5.3 MeTogmnyeckue maTepuansi, onpegensiowme npoueaypbl OLleHMBaHUSA 3HaHUN, YMEeHUI, BrageHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMexXyTO4YHOM aTrecTauum M NopAaaok NMMKBUAaLUmn akageMmnyeckomn
3aJ0MKEHHOCTU

lMpoBegeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CIIOMYMNTA
«MonoxeHne o NpoBeAeHUM TEKYLLLEro KOHTPOIA YyCNeBaeMOoCTUN U NMPOMEXYTOYHOM aTTecTaumm oby4qatoLmxcs»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AUCLMniInHe

YcTHas X MucemeHHasa KomnbloTepHoe TecTupoBaHue NHag

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMmu nNo gUCLUUNnHe

B03MOXHOCTb MONBb30BaTLCSA CNPaBOYHMKOM MO MOSYNPOBOAHUKOBLIM Npubopam;
Bpemsa Ha noarotoeky oTBeTa 45 MUHYT;
B TeyeHue cemecTpa BbINOMHAKTCS KOHTPOSbHbIE PaboThI.

6. YYEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECMNEYEHUE OUCUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp | 3arnasue | MN3paTenbcTBO | [op n3paHua | Ccblinka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa




PasnHkuH, B. T1. OnekTpoHuka. Yactb 2 H 6 . http://www.iprbooksh
0BOCOUPCK: 0p.ru/45203.html
Hosocunbupckun
o 2014
rocynapCTBEHHbIV
TEXHUYECKUIN YHUBEPCUTET
OypHakoB, A. A, |OnekTpoHuka . . http://www.iprbooksh
Endwumos, B. W, Ekarepuroypr: ypa{'bCKMM 0p.ru/66620.html
HUKUTUH. H. M. denepanbHbIn 2016
’ yHuBepcuteT, 96C ACB
MakcuHa, E. J. OneKkTpoHuKa . http://www.iprbooksh
CapartoB: HayuHas kHura 2019 0p.ru/81069.html
6.1.2 lononHuTenbHas y4yebHas nutepaTtypa
CuthukoBa, C. B.|[labopatopHbii  npaktukym| Camapa: Mosomxckuit http://mww.iprbooksh
Apedbes, A. C. no ancumnnuHe rocyaapCTBEHHbIN op.ru/71850.html
«OnekTpoHukay. Yactb 1 yHVBeEpcuTeT 2016
TeNneKoOMMYHMKaLUiA 1
MHpopmaTmkm

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmoTeyvHasa cuctema IPRbooks [OnekTtpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTS CIb MNYMNTH [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

FOCT Bbasa ctangaptos. ObLiepoccuinckmin knaccudmkaTop CTaHa4apToB. ONEKTPOHUKA. [ONEKTPOHHBIN pecypc].
URL: https://engenegr.ru/oks/elektronika

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmmMHoro oéecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyauTtopusi OcHaleHne

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A
aygutopusi

CneuunanusvpoBaHHas mebernb, focka, MynbTuMeauiitHoe obopyaoBaHue. JlTabopaTopHble CTeHAb!
B-206 ANs uccrnefoBaHusl XapakTepucTMK U napamMeTpoB MONynpOBOAHUKOBLIX NPUMOOPOB U Ga3oBbIX
CX€M MNPOMbILLIIEHHON 3NEKTPOHUKN

JlabopaTopHble CTeHabl N0 UCCNEeAoBaHUI0 3NEKTPUYECKUX Lienei NoCcTOAHHOMO U NepeMeHHoro
ToKka. JlabopaTopHble CTeHAbl N0 UCCMEeaoBaHUD TPaHCEOPMAaTOPOB M MallWMH NepemMeHHOro u

A-101 .
NMOCTOAHHOIO TOKa. ﬂa60paTOprII/l CTeHA ucnblTaHnAa asuratensa n reHepartopa noCcToAHHOIo Toka




