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1. [MosicuuTe ILHASL 3aNHCKA

Hean BeTynuTEILHOTO HCIBITAHMS
Ouenka ypoBHS OCBOGHHsS HOCTYNAIONMM KOMIICTCHIIMH, HEOOXOAMMBIX JUIsI oby4enuss Ha
MarucTepeKux nporpamma 1o HanpasieHnto 13.04.02 «DnekTposnepreTnka u sJIeKTPOTEXHUKAN

®opma, NPOIXOKHTEIBHOCTD HPOBEACHUS BCTYHUTENLHOI0 HCIbLITAHIISI. Kpurepun onenuBanus
Berynurenbnoe ucnbitanpe 10 HaNpaBICHUIO [OANOTOBKM IIPOBOJMTCS B ITMCHMEHHOMN thopme.
[IposI0/IKUTENBHOCT BCTYUTENBHOIO HCHBITaHUA — 120 MUHYT. DK3aMEHAIMOHHBIN OHIIeT COZIEPIKUT
5 sagammif. B ciydae npaBHIBHOrO OTBETa, IOCTYNAONMIA [0JIy4aeT KOJUYecTBO Oanios,
COOTBETCTBYIOIIEE HOMEPY Bompoca. Pesyibratom oueHuBaHus paboThl SBIsSETCS CymMMa OalLIOB,
LIOJTYHCHHBIX 32 HPABHIIbHBIC OTBETHI HA COOTBETCTBYIOMINE BOIIPOCH! IIMCHMEHHOM paboThL.

Cucrema OICHHBAHMS THCHMEHHOTO BCTYINHTEIBHOTO HCIIBITAHUS:

1 Botpoc — 5 Gaiuios;

2 Borpoc — 10 6asios;

3 Bonpoc — 20 6annos;

4 pompoc — 30 Hanos;

5 Borpoc — 35 Gaiuios.

Pe3yibTaTsl BCTYNUTENBHBIX HCIIBITAHMH olenuBatoTest 1o 100 GaibHoil mKae.

MHUHUMAIBHBIA  TPOXOHOH  Gaiul, MOATBEPKAAIOMUI  yCIemHoe IPOXOJK/IEHHE BCTYIHTEIBHBIX
UCHBITaHu, cocraBnsger 40.

[lepewens npunagaexRnocTeii, KOTOPHIE MOCTYNAIOMMI HMeeT [IPaBO IPOHECTH B ayIAUTOPHIO BO
BpeMsl HIPOBC/ICHMS BCTYTIHTEILHOTO HCIBITAHUA: PYYKa, Kapamjall, JacTHK, HENporpaMMUpyeMblii
KaJIbKYJISATOP.

AHHOTAIIMSA

llporpamma mocryniienusi B Marucrparypy 1o HampabieHHio 13.04.02 «DIIEKTPOIHEPreTHKa M
NEKTPOTEXHHKA» OasupyeTcs Ha JHUCHUIUIMHAX «DJIEKTPUUECKHE MAIHHBDY, «DNEKTPHYECKUE U
dlleKTponnbie anmaparsp, «CriioBas npeoOpa3oBaTeNbHAs TEXHUKAY, «DIeKTPUYECKHil HIPUBOLY,
«OnekrpocHabKenue MpeIPUsITHiiY, « DHEePreTHIecKHit ayJiuT 1 9HEprocoepekenue» n «YipapjieHue
dHEpropecypcaMmy. JIMCIMIUIMHBL HOCAT KaK TEOPETUUECKYIO, Tk U IPaKTHUYECKYIO HarpaBjIeHHOCTh B
00JIaCTH COBPEMEHHOTO 3JIEKTPOOBOPYI0BAHHS FOPHOTO H TIPOMBIIIIEHHOTO IpOM3BOJICTBa, HauboJIee
TIPOTPECCHBHBIX  METOJIOB €0 NPOM3BOJCTBA, 4 TAKXKe B OONACTH DHEPreTHYECKOro AayiuTa,
DHEProcOEpeIKEH s M YIPABICHHS JJIEKTPOIIOTPEOICHIEM.



2. Copep:xanue pasjae/ion

Pazgen 1. DiaekTpnyeckne MAIMHDI

Bsaumuo-o6patumMble 1peobpasoBaresnu SHEPrMM B MATHHTHBIX [OJSX. 3aKOH SIIEKTPOMArHUTHO#H
unyKiun Gapajiest, 3aK0H 51EKTPOMHAMHYECKOr0 B3auMoIeiicTBIS AMITepa.

Obmwme ceejenns o Tpancopmaropax: HasHAYCHHWE, IPHHIAN JEHCTBUS, MCTOPHS  CO3JIAHHUSI.
MapkupoBka BbIBOJIOB 0OOMOTOK, YCIOBHbIE 0003HAYEHHS B DIIEKTPHYECKUX cxemax. HoMuHanpHbIe
(macroprubie) jlannbie. TpanchopMaTopsl uist TOPHOR TPOMBIILIEHHOCTH.

Onrodasuelit tpancdopmarop. KOHCTPYKIWMS, PEKHMBI HArpy3KH, XOJOCTOTO Xoja M| KOPOTKOTO
3ambIkanus. Maremaruueckas Mojienb TpaHc(opMaropa: JIONYIIEHHs, ypaBHEHHS IEKTPUYECKOTO
cocrosHus. ITapamerpsr 0OMOTOK, TIpHBeIeHHE TAPAMETPOB. DIEKTPUYECKAs MOIED Tpanchopmaropa,
CXeMa 3aMEIIEeHNs. DKCIUTyaTallHOHHBIC PEKUMBI TPAHC)OPMATOPOB M 3a/1a4M MX aHANM3a (BHEIIHSS
XapaKTepHCTUKA U TIOTEPH SHEPrun). XOJIOCTOH XOI: TOK, MOIIHOCTE TOTEPh, OIBIT XOJOCTOI0 XOJA.
Pabora tpancopmaropa mox marpyskoil. Biusmue xapaxtepa HArpysk (akTHBHasi, aKTHBHO-
HHIYKTHBHAA W aKTHBHO-CMKOCTHAS) Ha BHEIIHIOI XApPaKTEPUCTHKY, YHEpreTHYeCKui Gananc, morepu
snepruu u KIT/1.

Tpexdasubie Tpancdopmaropsl. OcobennocTn KomeTpykimi. Cxema COCIMHEHHH H MapKHpOBKa
BBIBOJIOB 00MOTOK, 0603HaueHus Ha cxemax. CrocoGbl onpeesnenus Homepa IPYIIIBL, COCIUHEHNUS
obmotok. Jluneiinple u Qasmpie kod(pduuments Tpanchopmauu. HommEANbHEE napaMeTpbl
Tpancpopmaropo.  Ilapasensuas  pabora Tpancdopmaropos.  Peryiuposanue — BTOPHYHOTrO
HAIIPSIKSHUSI.

CrienpanbHbie TpaHc)OPMATOPBI: aBTOTPaHCHOPMATOPBI, H3MEPHTEILHBIE U CBapOYHbIE.

Obmwe ceesenns 00 aCHHXPOHHBIX MAIIMHAX M HACHOPTHBIC JAHHBIC. [IpumeHeHne acHHXPOHHBIX
npurareneii (AJl) B npuBojie TOPHBIX MammH. YCTPOHCTBO, MapKHpPOBKa BBIBOJIOB 00OMOTOK,
0003HAYCHHSI B CXEMAX, HOMHHAIBHBIC JAHHBIC H UX B3aMMOCBS3b. |IpHHIMN JeHcTRIS Tpexdaznoro
AJl. Cosnanue Bpamarommerocs MarautHoro noss. Ckonbxkenue. Yacrora 9JIC u Toka B poTope.
OOMOTKH cTaTOpa: CXEMBI H APAMETPhI.

Ypasuenns Oananca nanpsoxennit u DJIC B 1ensx craropa u poTopa. DIleKTpUYecKast MoJIe/b — cXeMa
3aMEIEHUS. AHATIOTHS C TPAHC(OPMATOPOM IPH HEITOBIKHOM U BPAIAIOMEMCS POTOPE.
Homunanbupie pesxnmpr paborsl. PaGora AJl oz Harpyskoii. Oueprerudeckuii 6anane, norepu, KI1J] u
KO3 dULHEHT MOITHOCTH. DHEPreTHyecKas narpaMma. DNeKTPOMArHUTHBIHN

MOMEHT M MEXaHHYCCKas XapakTepucTuka AJl. BiusHne Hanpsokenus u CONPOTUBICHUS LEMH PoTopa
Ha MEXaHHYECKYI0 XapakTepucTuky. Paboune xapakrepuctuxu AJ.

[Tyck acuuxponusix jnsurareneit. ITyckoBoii Tok [IPHA IPAMOM ITyCKe. YIIydIlICHUE ITYCKOBBIX CBOHCTR.
JIByXKJIeTOUHBIE 1 IITy0OKOIIA3HbIe JBUTATE/H,

PerynmpoBanue 4acToThl BpaeHus.

Pesepcuposanue AJl.

Mcronp3oBarye  acHIXPOHHBIX MAINMH [IPH  HEHOJBUIKHOM POTOpE: MHJLYKITHOHHBIH  PEeryisiTop
HaNPsHKEHHs ¥ (Pa3operysirop.

Hasnauenue u ycrpoHcTBO CHHXPOHHBIX MaIlMH, HX MACIIOPTHBIE JaHHBIE. Mapkuposka 1 0603HaueHne
B cXemaX. CHHXPOHHbIE MAIIMHBI B FOPHO IIPOMBILLICHHOCTH H IPYTHX orpaciax. punun geficteus
CHHXPOHHOTO renepaTtopa 1 suraresis. XoJ10CToii X0/l aBTOHOMHOIO CHHXPOHHOT'O IeHEPaTopa.

Pabora asroroMHOr0 cHHXpOHHOTO reneparopa (CT7) mox Harpy3koi. Homunanbueie pesxxuMel paboThI.
Peakims sikopst u ee nefictBus. OCHOBHOE ypaBHEHHE PABHOBECHS. Bekropusle anarpamMMel reneparopa.
BexropHbie auarpaMMpl JUIs IEHEPATOPHOTO M JIBHTATEILHOTO PEKHMOB. Ilepeson CI' B pexum
cunxponnoro jasuraresns (CJ1).

MoImHOCTE ¥ 51EKTPOMATHUTHBIA MOMEHT CHHXPOHHBIX MAUIHH. YTIOBBIC XapakTePUCTUKH TSI
CHEPATOPHOTO ¥ IBUTATEIILHOTO PEXUMOB. CTaTuyecKas yCTOHNUMBOCTD, IIEPErpy30YHast CIIOCOGHOCTS.
Curxponnpie jurarern. O6nacts npuvenenus. punmun aeiictsus. Crioco nycka CJI. Bexropnas
muarpamma CJ1.



Pabora CJ[ npn n3sMeHeHHH HArpy3Ku Ha Bay (peryJIMpoBaHHe aKTHBHOMN motrocTn). Pabora CJ1 mpu
H3MCHCHHH TOKa BO3OY:K/ICHUs (PeryIupoBaHue PEaKTHBHOM MOIIHOCTH). PeXMMBI HE0BO30YK/ICHNS
H 1epeBo30yx/ieHns. U-o0pasHbie XapakTepucTUKH, CHHXPOHHBIH KOMIIEHCATOop.

Paboune xapakrepucruxu CJI.

Homunansnas momuocts, notepu u KITJ] cHEXPOHHBIX MaIimH.

Hasnauenne u ycTpolfCTBO MAallMH IOCTOSHHOIO TOKA, MX NACIOPTHBIE JAHHBIE. MapxkupoBka u
obosHavenus B cxemaX. IIpHHUMI JEHCTBHS reHepaTopa W JBHraTeNs IOCTOSHHOTO TOKA. CXeMEI
BO30OYIKJIEHHSL.

MaremaTnyeckasi MOJ€Ib MAIIMHBI TTOCTOSHHOIO TOKA. [lapameTppl 0OMOTOK M KOHCTPYKTHBHBIE
HOCTOSIHHBIE,

Peaxuns sikopst. KommyTarms.

["eneparopbl MOCTOSIHHOrO TOKA: XapaKTEPHUCTHKA XOIOCTOTO X044, BHELIHSS W peryJIMpoBOYHbIE
XapaKTepUCTHKU. DHEpreTHYecKas JiHarpaMma.

JlBuraresiu mOCTOSHHOIO TOKA: HOMHHAIBHBIE PEKUMBI PaGOTHI, SHEPreTHIeCKas Jmarpamma, paboune
XapaKkTepUCTHKH. BiusHue cxeMm BO3OYKIEHHS HA XapaKTEPUCTHKH JBHIATENCH MOCTOSHHOIO TOKA
PerynupoBanue yacrors! BpaleHus.

MariHbl IOCTOSHHOIO TOKA B FOPHOM 000DPY/IOBAHIH H YCTAHOBKAX.

McronuuTenbabie aCHHXPOHHbIE JIBUTATEITH.

Bpamatomuecs tpanchopmarophl, aCHHXpOHHBI MPeodpa3oBaTes YacToOThI,

CHHXPOHHBIE MUKPOMAIIMHBL: PEAKTHBHBIN, IArOBBIH U TUCTEPE3UCHBIN JBUTATEITH.

YHHUBEPCATLHBIE KOJLIEKTOPHBIE JIBUTATENH, TAXOI €HEPATOPbL

llacnioprapie  nammbie  reHepatopoB M mpeoBpasosatelei, HAIpy304YHBIE M PETryIHPOBOYHBIE
XapaxTepucTuku. HoMunaibHbie pesxumMbl paboThl.

3awmura o1 BHEmHUX Bo3eicTuii (IP), kimMarnueckue yeaoBus pasMenieHus, TpeboBaHus 110 YPOBHIO
myma v paaroriomexam. Pexumbl Harpy3Ku: mpooInKHTeIbHbBIH S1, KpaTKOBpEeMEHHBIH S2, TOBTOPHO-
KPaTKOBPEMCHHBIN S3.

Tenpenuuun pasBuTHsi SJIEKTPUYECKMX MAIIHH: HCHOMb30BAHUE HOBDBIX MATCPUAJIOB, YBEJIHYCHHE
HAJICKHOCTH, PACIIMPEHNE HOMEHKIIATY Pl MEKPOMAIITHH.

Pazjient 2. DuexTpudeckne u 31eKTPOHHbIE ANAPATDI

Pacmoniokenne 9ieKTpUYECKHX aNNapaToB B YCTAHOBKE [0 IPOU3BOJICTBY, PACHpPENEIEHHI0 |
NOTPEONICHHIO ek TpUYecKoii aneprun. Hasnauenwe u knaccudukarms HIIEKTPHUYECKHUX U AIEKTPOHHBIX
annaparoB. I peboBanus, IpebsIBISEMbIE K HUM.

OCHOBHBIE T10JI0KEHHS TEOPUN TOPEHUS JYTH. DIIeKTPHUECKas Ayra IOCTOSIHHOIO M IIePEMEHHOI0 TOKA.
Boccranosiienne Hanmpspkends Ha JyTOBOM IIPOMEXKYTKE. VeTpolcTBa raienus JAyru OCTOSHHOIO U
[IEPEMEHHOrO TOKa. DICKTPHICCKHE KOHTAKTHL. [lapamerpsl u 0coGennocT paboTsl KOMMY THPYIOIIHAX
KOHTAKTOB.

Conporusienus. Konrposiepst. Peocrarsl. Komanoanmaparsl. Konraxrops:. [lyckarenu. Yerpoiictso
W TIPHHITAIT JICHCTBHSIL.

[Ipenoxpanutenu. Pasweunurenn. Orienurenu u KOpOTKO3aMbIKaTe M. Beikmouarenn. Boikmovareu
Harpysku. Pesepcopsl. Peaxropbr. KomiuiekTabie pacnpesie/uTebubie YCTPOHCTBA HANPSUKEHUEM JI0 U
Boiie 1 kKB. Asromaruueckue u HeaBTOMaTHYECKHE BBIKIIIOYATEIIIL. YCTPOHCTBO U HPUHIAIL JICHCTBHSI.
Ipunnmn  neficrsus u3MepuTeIbHBIX TpaHCPOPMATOPOB TOKA M TpancopMaTopoB HAMPIKEHHS.
Cxembl BKIIOYCHHS. Pexumpl paboThl TpaHCOPMATOPOB TOKAa W HarpsukeHus. [IpHHIMN AeiicTBHs
TPAHCPOPMATOPOB TOKA U HAIPSIKCHHS MOCTOSHHOIO TOKA.

Kinacendukanms u ocuosuble siementht pesie. Ipunumn neiicrsus. Pese: 9JIEKTPOMArHUTHBIE,
HICKTPONIMHAMMYCCKHE,  [OJIPU30BAHHBIC,  HHJIYKIMOHHBIE, T'€PKOHOBbIE, IOJIYIPOBOJHAKOBBIE,
TEILIOBLIE.

Kraccndukanms, xapakrepuctiku i napamMerpsl 1aT9uKoB. Ilapamerpuueckue qarankm (pe3sucTopHEIe,
CMKOCTHBIC, ~ MHJIYKTHBHBIC, TpaHchopmaTopubie). ['eHepaTopHBle  jaTduku (MHIYKIHOHHBIE,
HBE3OIEKTPHICCKHE, TCPMOIJIEKTPHUECKHE, OCHOBAHHbIE Ha HCIIONb30BanuK (¢exra Xoiwa).



Kiaccnduxanus snexrpoMaruuTHeIX  anmaparos. Jlpoccenn Hachimenus. MarHuTHbIE YCHITUTEIH
(OIHOTAKTHBIE W JIBYXTaKTHBIC; 0e3 oOparTHON CBA3M; ¢ OOPATHBIMH CBA3SIMU). becKkoHTaKTHEIE
MATHHTHBIC pelie.

Konrakropsl, nmyckaresu, mepekiouaTesn, BEIKIIOYaTed Harpy3Ki.

ANMaparsl TOCTOAHHOTO TOKA. 3aIMTHBIC IOMYIPOBOJAHUKOBBIE AlIAPaThl [EPEMEHHOO TOKa.
AImaparsl Ha 3aIIHPaeMbIX THPUCTOPAX.

CHHXPOHHBIE H HECHHXPOHHBIE [0JIYTPOBOHUKOBbIE KOMOHHUPOBAHHbIE AITITAPATHL.

Yeunurenbaple cxembl.  OcHOBHBIE TOKazatesd ycuwiaureneit. O6GparHas CcBs3b B YCHIIUTEISX.
lIpuHIHMIBL  IOCTPOEHMS  YCHIMTENBHBIX KACKaJgOB HA TPAH3HCTOPAX. IlpakTuyeckue cxembl.
MHorokackasHbie 1 OnepauoOHHbIE YCHIHTEIH.

[Tapamerper 1 cxembl  BbmpsMuTeseil. DazouyBCTBUTENbHBIE  BBIIPSMATENH U YCHIIUTEINH,
YIPaBJIsACMBIC BBILIPAMUTCIIN U HHBEPTOPEIL.

CrabunmsaTtopel HaNPSKEHHS U TOKa (MapaMeTpHyuecKue, KOMITEHCALMOHHBIE).

YCHIINTEH MOIMHOCTH, HUMITYJILCHBIE PEryJISTOPBI, JUCKPETHBIE CHIOBbIC YCTPONCTBA, JIOKAIbHBIE
KOPPEKTUPYIOUIHE U 3alIATHBIE CXEMEL.

Paspen 3. CiitoBas npeofpaszoBaTebHast TEXHUKA

Homnsirne o npeoGpazosaresisx EKTPHUCCKON SHEPIHU NMEPEMEHHOTO TOKA B SHEPIUI0 IMOCTOSHHOIO
TOK4; MHMOCTOSIHHOIO TOKa B INEPEMEHHBI; IOCTOAHHOTO B I[OCTOSHHBIA; INEPEMEHHOr0 TOKAa B
nepemenupii. Kiaccuuxarus cuioBoit npeodpasoBaTesIbHON TeXHUKH.

Tpexdasnas nynepas cxema BBIIPSMUTENsS KAK OCHOBA MHOTOMYJILCHBIX CXEM HEYIPaBIISIEMBIX H
YHPAaBJIAEMBIX 1IpeoOpasoBaresieil. AHAIM3 JIEKTPOMAIHHTHBIX IPOLECCOB B Tpex(asHOH HYIEBOI
cxeme 1npH pabore HA AKTHBHYIO H  aKTHBHO-HHIYKTHBHYIO HAIpPY3KH. Perynuposounsie
XapakTepucTuky.  KomMMyTanvoHHble NpoHecchl B HpeobpasoBatene, MOCTPOSHHE  BHEIIHHX
XapakTepucTuk. Musepropueiii pexum rpeobpasosaress npu pabore Ha DIICKTPHYECKYIO MAIIHHY
IOCTOSHHOTO  TOKa.  llpuHnmpmbel  mocTpoeHuss MHOTOHYINBCHBIX — cucreM  BIT [IOCPEJICTBOM
MOC/IENOBATEILHOIO, MApaIIC/IbHOTO MM CMEIIAHHOTO COEJHHEHHs TPeX(asHbIX HYIEBBIX CXEM.
Tpexdasuas mocrosas cxema BII, kak npuMep mocieoBaTelbHOrO COCHHEHIS JBYX Tpex{asHbIX
HYJIEBBIX CXEM H “/[BE 0OpaTHbIEC 3BE3/IbI C YPABHUTENBHBIM PEaKTopoM”, - KaK IIPUMED MTapalIeIBHOIO
COC/MHCHHMS TEX e TpeX(asHbIX HYyIeBBIX cxeMm. Meropl pacuera mnpeobpaszosareneii u BBIOOD HX
OTJIEJIBHBIX JIEMEHTOR.

Mertobl onpeiesenust Iy bcaruii Hanpsokenus 1 Toka B BIT i ux ornenka. DuIIBTPBL - METOIBI PacyeTa
u BbIOOpa napamerpos. OmperesieHne TPaAHHUIBI IPEPHIBUCTOIO TOKA HA BHEITHUX XapakTepHCTHKaX
muoromyJbcHoro BIL IToctpoenue BHEMHMX XapakTEePHCTUK B 30HE HPEPLIBUCTHIX TOKOB BIT.
@DyHKIMM M CTPYKTYpAa CHCTEM VIIPaBIEHHS BeIOMBIX cerhio BIT. [puumun  padorsr CUDY,
IOCTPOCHHOH 110  BEPTHKAILHOMY crnoco0y. OJHOKAHAIBHBIC U MHOIOKAHAIBLHBIC CHCTEMBI,
CHHXPOHHBIH ¥ ACHHXPOHHBIH HNPHHIMIBL TeXHUKO-9KOHOMHYECKHE 1TOKA3aTENH Pa3sIHYHBIX CHUCTEM
CHDY,

Meroapl nocrpoenusi pesepenBupix BII, kmaccupuxarms. CriocoGml YIPaABJICHUs PEBEPCUBHBIMH
AsyxxomiuiekTHbIME BlL. Corsiacopanubliif COBMECTHBIH MPUHIIAI YIIPABICHHUS U €0 PasHOBUIHOCTH.
PasjenbHblil HPUHIMIT YIPABICHUS U aHAIHM3 2JEKTPOMEXaHHICCKHX IPOLECCOB MPH ITOM cIrocobe
YUpaBIeHUs. TeXHUKO-DKOHOMMUECKHE I10Ka3aTe/u peBepcHBHBIX BII IpH  pasiIuYHBIX crocobax
YIIPaBJICHHUS.

Oneprerudeckue nokaszareiu BII. Tlonuas moummocts BIT u ee COCTAB/ISAIONINE M UX 3aBHCUMOCTH OT
AMalTa3oHa BRIIPAMICHHOr0 Haupsokenus.. Kosdduuuent mormmocrn. Kiaccnpukamus crnoco6os u
CXEM, IIpCIHA3HAYCHHBIX JUIS IIOBBILICHUS dHEepreTHueckux rnokasareieil BIT. Crnennansubie cxembl BI1
C YIYUICHHABIMYA MOKA3aTC/IAMH, UMEIOIIHME CCTECTBEHHYIO KOMMYTAIIMIO BEHTHICH M YCIOXKHEHHBIE
3aKOHBI pery/mpoBanus. CXeMbl ¢ UCKYCCTBEHHOH M KOMOMHMPOBAHHOM KOMMyTarwsvu. TexXHIKo-
YKOHOMHUYECKAs OLCHKA CIIOCOD0B U CXEM HOBBIICHHS KOI(PPUIMEHTA MOIIIHOCTH.

Knacendukanms — umirynbecHpiX  npeobpazopareeit HaupspkeHus.  CrnocoObl  HPUHYIUTEIHHOMN
KOMMYTallii  THPUCTOPOB. HepeBepcHBHBIE M PEBEPCHBHBIE HMMITYIILCIbIE npeobpazoBarenu Ha



TIOJIHOCTBIO  YIPABJISIEMBIX BEHTHIISIX M TUPHCTOpaX. TupHcTopHbIe HMMIYJILCHBIE NpeodpaszoBaTeiu
HIEPEMECHHOI'0 HAIPSDKCHUSL.

Knaccudukamus  aronomubix  uHBepropos. OnHodasuble, Tpex(asHble CXeMbl AaBTOHOMHBIX
MHBEPTOPOB  HANPSOKEHHS, WX [PUHIMN JieiictBust. TpamsucTopHBle W MarHMTO-TPaH3UCTOPHBIC
MHBEPTOPhI Hanpspkerus. Crocobbl MOCTpoeHus W 00JIaCTh PUMEHEHNS HHBEPTOPOB HAIPSKEHHS Ha
TUPUCTOPAX.

ABTOHOMHbIC MHBEPTOPHI TOKA, YCTPOHUCTBO M MPHHIMAI JEHCTBUS, CXEMbI 3aMelleHUs] W BHEIIHAS
XapakTepucTuka. MeTopl perynupoBanus u CTaOWIHM3ALME  BBHIXOJHOIO HanpspkeHus. O6nacTs
HPUMEHEHHUS.

Ocobennoctu paborel n1peobpasoBatesieil YacTOThI ¢ HEHOCPECTBEHHOM CBA3BI0. OCOOEHHOCTH paboTsl
peobpasoBaresieii 4acToThl ¢ IIPOMEKYTOUHBIM 3BEHOM MOCTOSIHHOTO ToKa. IIpeoGpasoBaTeu 4acToThl
¢ cuiosbiMu dsiementamu Ha Oase IGBT u IPM momymnsx. IlpeoGpaszosarenn nepeMeHHOro TOKa
00J1aCTh UX IIPUMEHEHUS,

Paznen 4. Duexrpudeckuii npusoj

Ornpezenenne 1NOHATHS  «ANEKTpHYecKUit  1puBoay. CTpyKTypHAsS —cXxema SJIEKTPOIPUBOJIA |
XapakTePUCTHKA KKIOTo dyeMenta. Kiraccu(uraims SIeKTpONpHBOLOB 110 BHILY ABMKEHHS, POy
TOKA, MCXaHHYCCKUX HEPeJIaTOYHBIX YCTPOMCTB U PsLy JIPYIUX HPU3HAKOB. JIOCTOMHCTBA B HEJJOCTATKH
d1eKTponpueoia. COBPEMEHHBIN 2JIEKTPOIIPUBOJL U TEHICHIMS €I0 PA3BUTHSL.

Kunemarudeckne cXemMbl MalllMH M MEXaHH3MOB M HX KiaccHuKkauus. [HIIOBbIE Harpy3Ku
MEXAHHYECKOH 4YacTH OJJIEKTPONPUBOJA. AKTHBHBIC M PEAKTHBHBIC MOMEHTHI M CHIBL YpaBHEHHE
JBYIKCHUSI MEXAHHYCCKON YaCTH JIEKTPONPHBO/IA ¢ abCOMIOTHO JKECTKUMH MEXAHUYECKUMH CBSI3SIMHU.
Craruveckie 1 JAuHAMIYECKHEe MOMEHTEL. MOMEHT HHEPLMHM IPHBOJA (MAXOBOH MOMEHT). YpasHeHue
ABWAKCHUS  SJICKTPOIPHUBOJIA  IIPM  HOCTOAHHOM — MOMEHTE HHEpIMH. YPABHCHHS JBUIKCHHSI
IEKTPONPHBO/IA C YIPYTHMH MEXaHMYCCKHMH CBS3SIMHM. MexaHuueckas 4acTh JJIEKTPONPHBOIA KaK
00BEKT YIpaBIECHUSI.

Crarudeckue u JIMHAMHYECKHE XapaKTEPUCTHKM HTEKTPOIIPHBOLAOB ¢ MAIIHMHAME MOCTOSHHOIO TOKA ¢
HE3aBUCHMBIM BO30Y#/IeHIeM. CTaTHYECKHE W [MHAMUUCCKAE XapaKTePUCTHKH JJIEKTPONPHBOJIOB C
MalIHHaMHP TOCTOSHHOIO TOKa ¢ MOCHe0BaTe/IbHbIM BO30YKeHueM. Crarnyeckine U IuHaAMUUECKUe
XapakTepUCTHKU DIICKTPOLUPHUBOJIOB € MAIIMHAMK [OCTOAHHOIO TOKA CO CMEIIAHHBIM BO30YIKICHHEM.
Topmo3HBIE peKNMBI 2JIEKTPOIPHBOJIOB ¢ MAIHHAMY [IOCTOSHHOIO ToKa. [1ycKkoBble 1 HEPErpy30uHbIe
CBOMCTBA JIEKTPOIPUBOIOB € MAIIIUHAMM TIOCTOSHHOTO TOKA.

Craruueckue W JIMHAMIYECKHE XapaKTePHCTHKH JJICKTPOIPHBOJIOB ¢ ACHHXPOHHBIMH JIBUTATEIAMH.
Topmosiibie pexUMBI DIEKTPONPHBOIOB ¢ ACHHXPOHHBIMH JBHTaTelsIMit. [1ycKOBbIE U HEperpy30uHbIe
CBOHCTBA 3JIEKTPONPHBOIOB C ACHHXPOHHBIMH JIBUTATEITSMH.

DIEKTPOMEXAHUYECKUE CBOICTBA HIICKTPOIPUBOJIOB C CHHXPOHHBIME JBHTATCIISMI.

OCHOBHBIC KPHTEPHH ONPEIETCHIs MOIIHOCTH — yCIOBHS HAIPEBAHMS U HEPErPy30YHas ClIOCOGHOCTD.
Harpysounble jmarpaMmbl 5IeKTPOIPUBOIOB M METOJBI MX pacdera. BajaHc MOUIHOCTE. [Torepu
SHCPIUH B 5JICKTPONPHBOJAX MOCTOSHHOIO U [EPEMEHHOTO TOKOB B YCTAHOBHBIIMXCS H TEPEXOIHBIX
pexkuvax. Harpes u oxnaksenue mpurareneii. Bimsiie temmeparyphl Ha cpok ci1yxObl H30JISIHM.
HomunanbHple pesKuMbI J(BUTATEICH.

Bribop  onexrpoasurarens mo  MOMHOCTH TIPH  POJOJDKHTEILHOM —PEKUME pabotel. Bribop
HJICKTPOJBHIATENS 110 MOIHOCTH IIPH KPATKOBPEMEHHOM pexknMe paboThl. Beibop ajexTpomBurares
I10 MOII[HOCTH P [TOBTOPHO-KPATKOBPEMEHHOM PEKUME PAOOTEI.

Jlomycrumas yactora BKIIIOUEHHS ACHHXPOHHBIX KOPOTKO3AMKHY THIX NEKTPOIBUTATENEH.

Bribop anexrposuraresns 1o pojy TOKa M HAUPSKEHHS, KOHCTPYKTHBHOIO HCIOIHCHHS H croco0y
COeJ(MHEHHs ¢ paboue MaIIMHON W IIePEATOUHBIM YCTPOHCTBOM.

Yipasisiems! 11peo0pa3oBaTeNn HAPSOKEHUsT U TOKA. | 'eHepaTops! MOCTOSHHONO TOKA, BeHTHIIBHDIE
IpeoOpasoBaTe/l  HaNPSKEHUs TOCTOAHHOTO TOKA. MHIYKIMOHHO-eMKOCTHBIE npeobpa3oBaTeiu.
lIpeobpasosarenn wacrorel. Tpexdaszupie 1peoGpa3oBaTesn YacToThl ¢ ABTOHOMHBIM HHBEPTOPOM.
Henocpenersennpie  npeobpazoparens  yactorsl.  THPHCTOPHBIE KOMMYTATOPEl  ITOCTOSIHHOTO M
HEPEMEHHOI0 TOKOB.



DyHKIUH CHCTEM YIPABJICHHs IJIEKTPONPUBOIAMH M HX Kiaccuukanms. OCHOBHBIE TpeboBaHMS,
NPEJBbSIBISIEMbBIC K CHCTEMaM YIIpaBJICHUs 2J1eKTponpusojamMu. Criocodbl n300pakeHust dMeKTPHYECKHX
CXEM DJIEKTPOIPUBOIOB. THIIOBBIC Y3IIbI IEKTPUYCCKUX CXEM M HPUHIMNGLI BX geicTBus. Cxembl
YHPaBJICHUs HYCKOM M TOPMOXKEHHEM HJICKTpoJBHraresied B (yHKIMU BpEeMEHH, TOK4, IIyTH H JIp.
TurnoBeie cxeMbl aBTOMaTHYECKOTO YNPABJICHHS MAIIMHAMH IOCTOSHHOTO TOKA, ACHHXPOHHBIMHM M
CUHXPOHHBIMHU JBUIaTEIISIMU.

Jlornveckue ¥ BBHIMMCIUTEIBHBIC DJIEMEHTHI JUCKPeTHOro aeifcTBus. TunoBble HH(POBBIE Y3IIbL.
Yuuduumposannble  OJIOKH  CHCTEM pPEryJIdpoBaHHs. 3aaloliHe  yCTPOHCTBAa.  PerymsTophL
Cornacyiomme 31eMeHThI. JlaTuiky yriia u cornacoBanus. JJaranku dIeKTPUYECKUX BETHYUH.

3agaun cuHTe3a. DIEKTPONPHBO/LL ¢ IPOrPAMMHBIM YIPABICHHEM H IIOCIEI0BATENBHON KOPPEKIHUEi.
[Tokasarenn cBOHCTB M KadecTBa IMEPEXOHBIX IPOLECCOB HIEKTPOIPHBONA C I[TOCIEIOBATEIHHON
Koppeknueid. MHOrOKOHTYpHAs CTPYKTypa ¥ THIIOBBIE PEryIsTOPbl THPHCTOPHBIX JICKTPOIPUBOJIOB €
MOC/IEI0BATELHON KOPpeKIUer. TeXHUYecKnii OnTUMYM JUIS HAacTPOEK KOHTYPOB pEryMpOBaHMs
DIIEKTPOIIPHBO/IOB.

[lokasarenn CBOHMCTB ¥ KayecTBa IEPEXOJHBIX [POLECCOB OIEKTPONPHBOAA C TApaLIeNbHOM
Koppekiueil. CuHTE3 HENMHEHHBIX CHCTEM 9JIEKTPONPHBOJAOB C [ApalIeNbHON  KOppeKIHeil.
OOecrieyenue KayecTpa JMHAMHYECKHMX [POLECCOB 3IEKTPOIPUBOJIOB C OOPATHBIMH  CBSI3SIMH.
DIEKTPONPUBO/IBI C JIMHEHHOI MapaienbHOH KOppeKIHeii.

OOmmme BONPOCH IPOEKTHPOBAHHS ANEKTPONpuBooB. O6BeM I[poekra ¥ I[OCHIE0BATEIBHOCTE
NPOCKTHPOBAHMS DJICKTPONPHBO/A. JTallbl IPOCKTUPOBaHUA: 000CHOBaHHE BHIOOpA TUIIA IPUBOJIA,
ONpPEJIC/ICHHe MOUIHOCTH BBHIOPAHHOIO THNA SIEKTPOJABUIrarelns, pa3paboTka CXeMbl YIIpABICHHS H
KOMILIEKTOBaHUE HEOOX0AIMMOH anaparypoii.

Pazaen 5. Daexrpocnabixenne ropHbIX H HPOMBIILIEHHBIX NPEANPHSATHI

Kparkuit ucropuyeckuii 0630p pasBuTHs 2J1eKTPUPHKAIIN TPOMBIILICHHBIX W FOPHBIX MPEITPHSTHIA.
lpeumymectsa o0beIMHEHNA SICKTPOCTAHIMN B CHCTEMBL. THIOBas sleKTpUYecKas CHCTEMa U ee
cocraBHple vacTH. HomuHaibHBIE HANpsKeHus M TOKM HOTpeOHTeNed HIEKTPUYECKOH SHEPrHu.
Tpebosanusi, nperbsipisieMble K CHCTEME JIEKTPOCHAOIKEHUS.

[loTpeburenn sekTpuyeckoil dHEpruy  OONICIPOMBIIUICHHBIX NPEANPUATHH, YIONBHBIX IMIAXT |
paspes3os, oOoraruTeiabHbIX (pabpuK, pyIHUKOB 4YEPHOM ¥ IBETHOW METATypruM, T'OPHO-
000raTUTEIbHBIX KOMOMHATOB; IPUEMHUKH DIIEKTPOIHEPIHH POCCHINHBIX MECTOPOKACHUH U KAPhepoB
CTPOMTEIIBHBIX Marepuanos. Kareropum onekTponpueMHHKoB u  obecrieyenne GecnepeGoitnoctn
snekTpocHabkenus. llpunmuner  nocrpoennst cxem  anekrpocHabkenus. CXeMbl NUTAHUS |
pactpesieyieHust  snekrposnepruu.  Bimsgnme  cxem  osiektpocHabKeHHsT HA  9KOHOMHYHOCTD,
OecriepeDOIHOCTE M GE30ITACHOCTE CHCTEM JIEKTPOCHADIKEHUSI.

Pacyernpie narpysku. I'paduxu Harpyski, OCHOBHBIC BEJIMYHMHBI, X XapakTepusyiomme. Ilokasarenu
rpauKoB Harpy3ku. MeTo/ibl OIPEIeCHIs PACYETHBIX ICKTPHUECKUX HArpy30K. BiusHue To9HOCTH
OLIPE/ICIICHHs] HAIPY30K HA YKOHOMHUYHOCTb JEKTPOCHAOIKEHHSI.

Omnpejienienne pacxoja 51eKTposHepruy. [1oTepn MOIHOCTH W YHEPIUK B OT/E/IBHBIX YACTIX CHCTEMBI
ek TpocHabKeHHUs. BeposTHOCTHO-CTATHCTHYCCKIE MOJICIIH OLEHKH TOTEPH YHEPIHH.

Buybl nepexouubix npoueccos. Koporkue 3ampikanusi Kak HauGojee ONACHBIA BHJ IIEPEXOJHBIX
nporeccos. [IpuunHbl BOZHUKHOBEHUS U Kilaccu(DUKaIis KOPOTKUX 3aMbikanmii, IIporece nporexanms
KOPOTKOro 3ambikaHust. OCHOBHBIC COOTHONICHHS BEIHYHH TOKOB IPH KOPOTKHMX 3aMBIKAHHSIX.
Yyaapubiii TOK ¥ (aKTOPEL, €ro ONpeNessionue. 3aBHCHMOCTL TOKA KOPOTKOTO 3aMBIKAHHS OT
apaMeTpoB KOPOTKOZAMKHYTOH TICIIH.

[lonsite o OazucHbIX  BelmumMHAX, O OA3UCHLIX OTHOCHTEIBLHBIX  €IMHUIAX. Omnpenenenue
conmpoTHBIeHUs: K3 1en B OTHOCHTENBHBIX €IMHUIAX JUIS IEKTPOYCTAHOBOK HAIPSKCHHEM BBIIIE |
kB. Ompejenenue TOKOB KOPOTKOIO 3aMBIKAHMs 110 THIIOBBIM M PAaCUYeTHBIM KPHBBIM. OrpaHHYeHume
ToKoB K3. OcoGennoctn onpesenenus conpornsienns K3 nenn B ycranoskax Hanpskennem g0 1 kB.
Biusinye MomHOCTH M IIapaMeTpoB aliekTpo BuraTenei na tox K3.



[loHsitie 0 TPOOJILHON W TIONEpeyHoH HecHMMeTpnH. HecuMmeTpuuHble KOPOTKHE 3aMBIKAHMS,
oOpeiBel (a3 u HecumMmerpust Harpysku. Pacuer tokoB K3 B ycraHoBKax MOCTOSHHOIO TOKA.
DIIEKTPOMEXAHHUECKHE [TePEXOJIHBIE ITPOIECCH.

OCHOBHbIE METOIMYECKHE TONOKEHHS TEXHHKO-IKOHOMHYECKHX PACcueToB B HEpreTHKe. VHBeCTHIMHI
Ha COOpPYKEHME MOJICTAHI[MH, PACIPEICIUTEILHBIX YCTPOUCTB M ceTeil U croco0bl UX ONpe/Ie/IeHHMS.
CpoK OKynaemoCTH HHBECTHUMH M BHYTPEHHSS HOPMA JOXOMHOCTH IIPOCKTA 3JIEKTPOCHAGKEHHS.
OKCIUIyaTalMOHHbIE PACXOJIBI B CHCTEMAX IEKTPOCHAOKEHHS: aMOPTH3AIMs, PEMOHT U 00CITy)KHBaHHe
sniementos COC. OnpejiesieHHEe CTOMMOCTH OTEPH MICKTPOIHEPTUH.

Hanpsokennst snexrpudeckux cereii. OCHOBHBIC T10Ka3aTeld KauyecTBa HAnpsokeHns. OTKIOHEHHS W
Kosebanust Hanpsokerus. JonycTuMple n0Tepu HAPSHKEHUS B ceTd. HecuMMeTprs HanpsoKeHHit.
Texnuko-sxonoMmuIecKue 060CHOBaHMS BBIOOPA panMoHANIBHOro Hanpsykenus. Croco6bl H3MEHEHus 1
PEryJIMpOBaHuUs HANpPsHKCHUS. TeXHMuYecKHe CpejicTBa PeryJupoBaHuUs HANpPsSUKEHHS W 00JacTh HX
IPUMEHEHMSI.

Orpanuuenue KojeOanui HaNpsUKEHMs, YPOBHSI BBICHINX I'APMOHMYECCKHX TOKOB M HAIPSKEHHN M
HECHMMETPUYHBIX PEXKHMOB.

Kiacenuranus snexrpuueckux cereil. Tpebopauus, IperssaBaseMble K 3ICKTPHYSCKHM CETSM.

Pexxum mefitpanu. Cucrema ¢ 3asemiennod Heiitpanbio. CucremMa ¢ H30IMPOBAHHOMN HEHTpabIo.
Bribop pexunma nelirpanm.

Bosyinpie JUHUN, KOHCTPYKTHBHOE HCIOIHEHHE H OOJACTL MX TPUMEHEHMS. Bribop npoBosioB 110
MEXaHUYeCKOH IPOYHOCTH.

KabGespubie smnunu. O6macts ux npuMenenus, Bp60p Tuna kabens. CrocoObl MPOKIanKu KabeabHbIX
JIMHUH.

DJIEKTPONPOBO/IKH, Ha3HAYCHHE, BHIOOP THIA 1poBoioB. CHOCOOBI BBHIIOIHEHHS IIEKTPOIPOBOIOK
BHYTPH 3JaHHHI ¥ HA TEPPUTOPHH ITPOMIIIONIANKH.

ToxonpoBoxsl, KoHCTPYyKTHBHOE BhIOjHEHHE. CrIOCOOBI IPOKIAIKU TOKOIPOBOIOB BHYTpPH 3JIaHUH H
Ha [IPOMITJIONIAIKE.

Bribop cevenuii npososoB u kI Kabelsi M0 HOPMHUPOBAHHOH SKOHOMHYECKOW IUIOTHOCTH TOKA W
9KOHOMHUYECKHUM MHTEPBaIaM.

Br10op ceuenus 1poBOIHUKOB 110 JIOIYCTUMOMY Harpesy.

Harpesanue ToxoBejlymmx wacreif npu HOpMaibHOM pexkuMe. HopMmbl MakcHMalbHBIX TeMIepaTyp
Harpesa. Onpejie/icHue JOIyCTUMO# JUTHTENLHON TOKOBOI Harpysku. Buibop cederus IIPOBOJIHUKOB
IpH  [MOBTOPHO-KPATKOBPEMEHHOM peXMMax paborThl. CBfA3h OIYCTHMOH Harpy3kd HpOBOJIOB ¢
rapaMeTpamMy aniaparoB 3aiuThl.

Harpesanue tokoserymmx yacreil npu KOpoTKuX 3ambikanusx. Jlomycrumsie TeMIlepaTypbl Harpesa
[pU KOPOTKUX 3aMbIKaHUsX. OIpPEeIe/IeHIE CEUEHUs TPOBOIHUKOB TI0 YCIOBUSAM JIOITYCTHMOTO HATPeBa
pU KOPOTKMX 3aMbIKaHHUSIX. DUKTHBHOE BPEMS IIPOJOJIKHTEIBHOCTH KOPOTKOI'O 3aMBIKAHHUS H €ro
OIpeJieIeHue.

Bu16op nmpoBoiHUKOB 110 TTOTEpe HATIPSIAKEHHS.

CXeMBl 3aMellCHHS W pACYETHBIC I[IAPAMETPhl SIIEMEHTOB OJIEKTPHUCCKHX ceTelf. AKTHBHOE W
UHYKTHBHOE conpoTuBienue. [loreps u najnenue nanpsoxenns. Onpe/ie/ienue OTepH HATIPSDKEHHS B
PasOMKHYTBIX ceTsiX. lloTepu Hanpskenus, 00yCcIOBICHHBIE aKTUBHBIMA H PEAKTUBHBIME MOIIHOCTIMHU
W COIPOTHBICHUAMHU. BbIOOp cevyenuil mpoBoIHUKOB 110 IIOTEPe HANPSIKEHHS U3 YCIOBHS IIOCTOSHCTBA
CCHUCHMS JUIs BCEX YYACTKOB ceTH. Pacyer pasBETBICHHBIX Pa3OMKHYTHIX cereif. Pacuer mpocTsix
3aMKHYTBIX CETEH.

AJITOpUTM pacyeTa dJIeKTPUIECKHX ceTell ¢ ucronb3oBanuem DBM.

CrocoOp1 KOMIIGHCAIMH PEaKTHBHON MOIHOCTH. Bribop u pasMenicHue KOMIICHCHPYIOIIUX YCTPOHCTB;
ABTOMATHYECKOE peryimposanue morHoctn KVY. Pacuertnpie 3arparTel Ha KOMIICHCAIMIO PEeaKTHBHOIM
MomHocTH. KoMrercanus peakTuBHON MOIHOCTH HPH HAIMYHH BEHTHIILHBIX peobpazoBaTenei.
Hasnavenue snexrpuyeckux anmaparos B nojcramnimsx u PY. ITapamerpsl, 1o KOTOPBLIM BBIOHPAIOTCS 1
[TPOBEPSIOTCS Alllaparhl, H30JATOPLI U TOKOBELYIIHE YCTPoiicTRa.

Beibop u nposepka Beikiovareseir nanpsokenueM Boime 1 kB. BriGop u IIPOBEPKa pa3beAMHUTENCH,
OT/ICIUTENICH, KOPOTKO3aMbIKaTeseH W BHIKIIOUaTeNell Harpysku. Buibop wu [IPOBEPKA pPEaKTOPOB.
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Bribop # nposepka tpancd)opmMaTopoB TOKa M TPaHC(HOPMATOPOB HAnpsbkeHus. Pacuer mmH U BBIGOP
H30JIATOPOB. BBIOOD M mpoBepKa [peloXpaHuTeiei, aBTOMATHYECKUX BBIKITFOUATEICH.

Onpenenenne mecra nosnoxkenus I'TIIT (BITTT). Texuuko-skoHoMHUecKoe 060CHOBAHMIE BEIDOpaA CXeMBI
anexrpocHadkenus. Beibop umcna u momuoctu rpancdopmaropos. Crcrema ¢6opHBIX muH. CXEMBI
pacnpeiyCcTpoicTBa M TOJACTAHIMH Hanpsokenunem Boune 1 kB. OTkpbiteie pacnpeycTpoifcTBa
Hanpspkernem 35 — 220 xB. 3akpeiteie pacnpeiycrpoiictsa Hanpsokennem 6 — 10 kB. Komruiexrabie
pacliipej1ycTpoicTBa.

CxeMbl ¥ KOHCTPYKIUS paciiperycTpoiicTsa HanpsxkenueM 10 1 xB.

Koncrpykunmu  PY  manpspxkenmem  Boime 1 kB. MautoBble ©  KOMIUIGKTHBIE  MOJCTAHIHM.
BenomoraresbHble HCTOYHHKH TOKA.

Tpebopanms, mpexbsBiseMble K pelelHON 3amuTe. DIEMEHTHI 3alUThl. VICTOYHMKH OmepaTHBHOIO
Toka T'T' B nensx peneiinoit samurer. Tpebosanus 11VD Kk anementam pelieifnoii 3amuTsl. 3amura oT
MHOro()asHbIX 3aMbIKaHuii B JJIEKTPOYCTAHOBKAX HalpsbkeHHeMm Bbime | kB, TokoBas orceuka,
midepennmanbHas 3amuTa, JUCTAHIMOHHAsS M BRICOKOYACTOTHAS 3aluTa. 3amura ot Baemuux K3 B
IEKTPOYCTAHOBKAX HAIIPsKEHHEM Bhillie | KB: MakcumalbHas TOKOBas 3aIUTa TOKOBAs HANPaBJIEHHAs
3amuTa. 3amuTa o 0XHO(ASHBIX 3aMBIKaHUH. 3alMTa OT BUTKOBBIX 3aMbIKAHMH U OHMKEHHS yPOBHS
Macja B KOXKyXe TpanCc(opMaTopoB B 3JIEKTPOYCTAHOBKAX HaIlpsiKeHueM Boime 1 KB.

3ammTa OT HEperpy3oK B JUIEKTPOYCTAHOBKAX HanpsukenueM Beime | kB. 3amura OT MOHMIKEHMS
HAIPSOKEHNs. 3aluTa 3IeKTPOyCTAHOBOK HanpsokenueM Jio 1 kB.

DKOHOMMYECKHH yImepd HpH OTKA3e MM JOKHOM CPabaThIBAHHH 3alllUTHBIX ycrpoiietB. CriocoOb!
obecrieyeHus CeIeKTHBHOCTH.

Kiacenukanms nepenanpsokenuii. 3amura o1 UPAMBIX Y/apPOB MOJHEY CTCPIKHEBBIMA U TPOCOBLIMH
MOJHHEOTBOIaMu. Pasmerenne MonaueoTBo108. Coe/IMHEHNE MOIHHEOTBOIOB C 3eMIIEiL.

3amura pacnpe/IeIUTeNbHBIX YCTPOUCTB M MOJACTAHLME OT HaBeraommx BOJIH [IEpEHAIIPSIKECHHH.
Obsact IpUMEHEHUs ¥ Pa3sMEIICHUs TPYOUaThbIX W BEHTH/IBHBIX PA3PSIHAKOB. 3alluTa OT IPO30BBIX
NEPECHANPSHKEHUE BO3JIYIIHBIX JIMHUH, MOJCTAHIMH W BPANIAIONMX MalluH. 3alMTa OT BHYTPEHHHX
[epeHanpsaKeHnil.

Ilonarne o paGovem ¥ 3alUTHOM 3a3eMJICHMH. 3alHTHOE 3a3eMJICHHE M 3AIUTHOE 3aHyJIeHHE.
YerpoiictBo u pacder 3azemiienuii. KOHTPOIb H30MAIMH M 3QIETHOE OTKIIOUECHHE. Hanpsoxenue
IPUKOCHOBEHHUS U I1AroBo¢ HalpshkeHHe. BolpaBHuBanue moTeHnuaioB. M3mepenue conpoTHBICHHUs
u30JstiuK. M3mepenue ConpoTHBIICHHS 3a3eMISIIONIUX YCTPOHCTB.

Yposuu u oranbl upoextuposanus. llpoekruposanne kak undopmanmonnsii npouecc. Cocran
rexuuyeckoro npoexra COC. CrpykrTypHble 3JEMEHTBI Impoliecca npoekTupopanus. Cucrema
DIIEKTPOCHAOIKCHHS TOPHBIX IIPE/UIPUATHH KaK OOBEKT HPOCKTHPOBAHMS: COAEPIKAHHE U HOPSIZIOK
OopMIIeHHS TTPOCKTOB 3NIEKTPOCHAOKEH S TOPHBIX HPEJUTPHATHI. Pa3HOBUIHOCTE CXEM. [Ipunimner,
LG ¥ 33/la41 aBTOMATU3AlMK TIPOCKTUPOBAHMA cHCTeM siekTpocHabkenus. CTpykTypa M cocras
CAIIP-snexrpocuabxenus.

Onenka CpaBHUTEIBHON SKOHOMUYECKOH HPYEKTHBHOCTH PasIMUHbIX BAPUAHTOB HHBECTUIHOHHBIX
pemenuii. BeiGop d5KOHOMHYECKH HPE/NOYTHTEILHOIO BAPHAHTA IPOEKTHOIO PEIICHHS W BBISBICHHC
OJKH/IACMOW  BEJIIMYMHBI  SKOHOMHuecKoro  sddexra:  ompejelienne  mokasarenelfl  YHCTO
JAMCKOHTHPOBAHHOIO JIOXOJA M BHYTPCHHEH HOPMBI JIOXOJHOCTH, @ TaK/Ke CpOKa OKYIAeMOCTH
HHBCCTHIHHA.

ABTOMATHYECKOE OBTOPHOE BKIOYEHHE. ABTOMATHYECKOE BKJIIOUEHHE PE3epBHOro ruramms. O6nacTs
HX [IPUMEHCHHs. XapaKTepHble CXeMBl. ABTOMATHYECKas Pa3rpy3Ka 110 4acToTe U JeIuTelbHas 3aIHTa.
ABTOMATH3ALMS yIeTa PACX0/1d 3JICKTPOIHEPTHM Ha OCHOBE HH(POPMAITHOHHO-U3MEPHTEILHBIX CHCTEM.
Tenemexanmzanus B cHcTeMax eKTPOCHAOKECHS.

Msmepenne n yuer asexrposneprun. Tapudukaims snexrpudeckoii sueprun. OCHOBHBIE MOJ0KEHHS 110
COCTABJICHMIO  DNCKTPOOANAHCA  IOPHBIX — NPEANPHATHA.  YienbHble  HOpPMBI  OTpeGICHMS
DIIEKTPOIHEPIHH. DKOHOMUS HJIEKTPOIHEPIHH B CHCTEMAX JIEKTPOCHAGKCHHSI TOPHBIX HPEATPHSTHA.
[IpoTuBoaBapuiinas aBroMmaTnka.

Merbrranunst 3asemiisionux yerpoicrs. Onpesienene MecTa MOBPEKICHIS Kabe bHBIX JHHMi.
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OcoBennocTn s1ekTPOCHAOKEH S TOPHBIX PabOT H 00BEKTOB TOPOICKOTO MOI3EMHOT0 CTPOHTENBCTBA;
OCOOCHHOCTH HCTIOIHEHNS HIEKTPOOOOPY HOBAHMS ISl TOPHOI'O HPOH3BOJICTEA.

DNEKTPUYECKOE OCBEIICHHUE; BBl 3alUT 3NEKTPHYECKOro obopynoBanus U cereil HA TOPHBIX
IPE/UIPUATHAX,  DIICKTPOOOOPY/I0BAHHE  HOI3EMHBIX T'OPHBIX paboT M KapbhepoB: MOJCTAHINH B
OJ3EMHBIX BRIpAOOTKAX, HA KapbepaX u Ha o0bekrax ['TIC; pyanmdnas aiiaparypa yrpapjieHus |
3aIUTHL

Kanasmsanus »1ekTpuyecKoil SHEPriud B MOJ3eMHBIX BRIpabOTKAX U HAa Kapbepax; 3JIeKTpocHa0KeHue
W DJICKTPOOOOPYIOBAHHE OYHCTHBIX, HPOXOJYECKMX M BCKPHIIHBIX PaGOT; alIeKTpocHabKenne
TPAHCIIOPTHBIX,  TPaHCIHOPTHO-OTBAJIBHBIX M HOIPY304HBIX  YCTPOHCTB;  2IEKTpPOCHAOKEHME
BCIIOMOTATC/ILHBIX ~ MEXAHM3MOB;  2JICKTPOOOOPYIOBAHHE M 9JIEKTPOCHAGKEHHE 3IEKTPOBO3HOIO
TPAaHCIIOPTA; SHEPIETHYCCKHUE TOKA3aTEIU IPOILECCOB FOPHOTO POH3BOJICTRA.

Pasjen 6. Dueprermuecknii aynr u sneprocbepeskenie

Obume cpejienuss 00 SHEProeMKOCTH M IHEPrETHYECKOH OlEHKe LIPOHU3BOJICTBEHHBIX IPOLECCOB,
METObI ONPEEICHHS] SHEPrOEMKOCTH 1 OIEHKH JHEPro3arpar.

OHepreTHYecKHe XapakTePUCTUKH YCTAHOBOK 1 TeXHOIOTHYECKHX KOMILIEKCOB TOPHOT'O IIPOU3BOJICTBA;
MCTO/IBI MATEMAaTHYCCKOI0 aHallM3a PEXHUMOB SHEPronoTPeOIeHHUs; SHEPIOEMKOCTh TEXHOIOTHUCCKIX
[POMECCOB MO/I3CMHBIX TOPHBIX paboT, YHEPrOEMKOCTh TEXHOIOIHYECKHX TIPOIECCOB [POKU3BOJICTBA HA
OTKPBITBIX TOPHBIX pa60’rax, QHEPIroeMKOCTE  TEXHOITOTI'MYECKHX HNpOoIEeccoB IIpOH3BOJICTBA Ha
oboraTuTenbHbIX padbpuKax.

JHepretuyeckue OalaHChl TEXHONOTMYCCKHX IIPOLECCOB FOPHOT'O  MPOU3BOJCTBA;, HOPMHUPOBAHUE
TEXHOJIOIMYECKOTO  pacxoja dICKTPOIHEPIHH; CIOCOObI M CPEiCTBA ydYeTa JHEPromoTpebIeHHs B
YCJIOBISIX COBPEMCHHOrO POU3BO/ICTBA; ONTHMH3ALMS H YIIPABIECHUE YHEPrOPeCyPCaMH PeIIIPHSTHS.

HopmartusHO-11paBoBast 6a3a M JOKYMEHTHI 10O sHeprocOeperaromeil MoNUTHKE; 00IIas MeTOIuKa
SHEProayanTa; pacuct SHeprornoTpedIeH s U 3aTpaT; pacyeT YHEPronOTOKOB, HX AHAIUS 1 KpUTHYECKast
OLICHKA; pa3paboTKa U IKCIEPTH3A HHEProCOePEeralonyX MPOSKTOB.

[lpencrasnenne  pesynsratoB  sHeproayuuta; OHEProayuT  SJEKTPOMEXaHMYeCKauxX U
HICKTPOTEXHMUCCKHX  CHCTEM; OHEProay/uT TCIUIOTEXHMYECKMX M TEXHONOTMYECKHX CHCTEM:
OHEProcOEpexKEHUE B IIEKTPOMEXAHUICCKIX H EKTPOTEXHUYECKHX cucTeMax; sHeprocbepexeHnue B
TCIUIOTEXHMYCCKUX 1 TCXHOJIOTMIECKUX CHCTEMAX, SHEProcOepeikeHne U OKpyIKalomas cpesa.

Pasjes 7. Yupasienne snepropecypcamu

Kiracendmkariast METONIOB U TEXHHUECKUX CPEICTB KOHTPOIIS SHEPIeTHUCCKHUX PECYPCOB; TEXHHYECCKHUE
CPEACTBA  KOHTPOJIA  SJICKTPUYCCKOH JHEPIMH, TEXHHYECKHE CPENCTBA KOHTPOJS TeMIEpaTyphl,
TEXHHYECKUC CPEICTBA KOHTPOJIS CKOPOCTH MOTOKA H PACXOJIA SHEPTETHIECKUX PECYPCOB, TEXHHYECKHE
CPCICTBA KOHTPOIIS JIABJICHHS, TCXHHYECKHE CPEJICTBA KOHTPOJs CBETOBBIX BEIMYMH OCHOBLI 00-
PabOTKH H3MEPUTEILHON HHPOPMALIH, COBPEMEHHbIE HH(OPMALHOHHO- H3MEPUTEIbHBIC TEXHOJIOIHMH,
METPOJIOTHYECKOC 00CCHICUCHHE KOHTPOIIS SHEPIETHUCCKUX PECYPCOB, METO/MKA BBIOOpA TEXHUYECKUX
CPEJCTB KOHTPOJIS Y9HEPTETHUECKUX PECYPCOB.

OcHOBHBIE NMOHATHS W ONPEICNCHHS YIIPABICHUS SHEPreTHICCKUMMU pecypcaMu - SHEpPreTHYecKoro
MCHEJDKMEHTA, OCHOBHBIC (DYHKIIMH M JIEMEHTH! JAEATCIHbHOCTH DHEProMEeHeUKepa; YIpPaBICHHE CBOUM
BPEMCHEM W HArpy3KOH: NPHHATHC PELICHUH M ero OIEeHKA, [UIAHMPOBAHHE: MOTHBAIUS repcoHaa,
IpoeKTHpoBanHue (PPekTHBHOH paboThl U XOPOUINX YCIOBHIH TPyja, aHAIH3 BHCIIHETO OKPY)KEHHS,
YHPaBJICHAC SHEPrCTHICCKUMH PECYPCAMU TOPHBIX HPEIPHSTHIL; OCHOBHBIC COCTABIISIONIAE, 3a1a9H H
CTallii SHEPrOMCHE/DKMCHTA; YHCPIeTHYCCKas IIOJIMTHKA MPEIIIPHSITHS, OIECHKA TEKYIIEro COCTOSHHS
JHCPIETHHECKOTO  MCHEIUKMCHTA, OpraHM3allis 9HEPreTHYeCKOro MEHEUKMEHTA Ha TMpEIIpHSTHH,
MOTHBAIMAIHCPICTIHICCKOrO  MEHEJUKMEHTA, MH(POPMAIMOHHBIE CHCTEMBI HHEPreTHYECKOro Me-
HCJDKMCHTA, MHBCCTHIMOHHOE 00CCICUCHNE IHEPIeTHYECKOIO MEHEKMEHTA.

OCHOBBI  OpraHu3aluM M YIpPaBICHHS YHEProCcOCPEIKCHHEM, IPOIPAMMHO-IIEIEBOE  [IAHHPOBAHIE
OHEProcOCpPEKEeHIs, IENEBLIE II0KA3ATECIM  YHEProcOEPeXKEHUs ¥ TOBBIIICHHS 9HEPreTHYECKOM
YPPEKTUBHOCTH. aHAM3 W ONEHKA Pe3epBOB IHEProcOCpeKEnns; OUeHKA HEProdpPeKTHBHOCTH
UPCANPUATHE OPraHu3alil ¥ yupex/eHuil, MECPONPUATHS 110 HKOHOMUH ¥ HOBBIIICHUIO s pex-
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THBHOCTH  MCIIOJIL30BAHMA  DHEPropecypcoB, pa3paboTka [porpaMM IO SHEProchepekeHuio B
MYHHIHMITAIBHBIX 00Pa30BAHUAX U OIO/DKETHBIX YUPEKJCHHSAX; TEXHUKOIKOHOMUYCCKH ¥ (DMHAHCOBBIH
aHallk3 IHEprocOEperaroImx MPOEKTOB; SHEPIrOCEPBUCHBIE JI0OTOBOPHI.
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