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CUCTEMA ABTOMATHYECKOI'O KOHTPOJIAA PEXXUMOB PABOTBI
HU3KOBOJIbTHBIX PACHPEJAEJUTEJIbHBIX 3JIEKTPHYECKHAX
CETEU HA BA3E UHTEJUVIEKTYAJIBHOI'O JATYUKA TOKA

Yepesko E.A., acnupanT; 3aiines B.C., 1.1.H., npod.
(I'BY3 «llpuazosckuti 20cy0apCmeennslil mexHudeckuil yHugepcumemy,e. Mapuynons,
Ykpauna)

IloctanoBka mnpobGjaembl. B  yclOBHSIX IOCTOSIHHOIO pocTa  MOTPeOJIeHUs
anekTpodHepruu (33D) B NPOMBIIUIEHHOCTH M B OBITY M YCWIEHHS TIOCYJapCTBEHHOMU
NOJINTUKM ~ dHEprocoOepexeHus: OoNbIIOe 3HAYEHUE MPUOOpPETAeT CHUKEHUE Tak
Ha3bIBAEMbIX KOMMEPYECKUX MOTEPH IJEKTPOIHEPTUU B IJIEKTPUUECKUX CETAX.

3HAYNUTEIbHYIO YaCTh KOMMEPUYECKUX MOTEPH COCTABIISIIOT XULIEHUS 3JEKTPOIHEPTUH,
nprOOpETAIONINE B TIOCIETHIE TOBI YTPOKAIOIINE MACIITAOBI.

HauOomnpiliee 4yuciio XUINEHUH M HAWOOJIBIINE OOBEMBI MHOXHUIAEMOW DD HMEIOT
MeCTO B OBITOBOM cekTope. [IpuunHamu 3TOro sIBISIOTCS, C OAHOW CTOPOHBI, TOCTOSIHHBIM
poct TapudpoB Ha DSIEKTPOIHEPTHIO MpPH OJHOBPEMEHHOM BO3pacTaHHMM oObeMa ee
noTpeOJeHNs W CHIDKEHUH IUIaTEXKECIIOCOOHOCTH HACeNeHHs, a C JPYrodl CTOPOHBI —
OTHOCHUTEJIbHASI JIOCTYIIHOCTb M HPOCTOTA OCYLIECTBJIEHMSI TOTO WJIM HHOrO crocoda
XMILEHUS JIEKTPOIHEPTUHU, HECOBEPILIEHCTBO KOHCTPYKUMH NPUOOPOB ydeTa U CXEM HX
KOMMYTAllUM,  HEYJOBJIETBOPUTEIILHOE  TEXHMUYECKOE  COCTOSHUE  HM3MEPUTEIbHBIX
tpanchopmatopoB Toka (77) wm TpanchopmatopoB Hamnpsokerus (7H), oTCyTcTBHE
paBoBOM 0a3bl JUIsl MPUBJIECYEHHUS] K OTBETCTBEHHOCTH PACXUTHUTENIEH 3JEKTPOIHEPIUU U
T.4. [logpobnass mHpopManus o crmocobax xumieHH DD u crmocobax OOphOBI C ITUMHU
XUIICHUSIMU coAepkutcs B [1].

JocTaTouHO MOAPOOHO ATa CUTYAIMsl U3JI0KEHA B MATEHTE Ha MOJE3HYI0 MOJenb [2],
I7le MPEAJIOKEHBl CIOCO0 M CHUCTEMA 3alllUThl 3JIEKTPUYECKUX CETeW MpU XUIIEHHSIX D0
nyTéM HaOpoca Ha MPOBOJA, OTXOMAAIINE K MOTPeOUTENo 10 mMpubopoB yuéra (Touka A Ha
pucyHke 1), a Takxe nmpu Habpoce MpOBOJOB HA MPOBOAA o01Iel tuHuu (Touka B). JlanHOoe
TEXHUYECKOE PpEIIEHUE OCHOBAHO HA MCIOJIb30BAHMM JAaTYUKOB TOKa, KOTOpPHIE
pacrojararoTcs ONpeAeIeHHbIM CII0COOOM Ha JIMHUU AIIEKTPOIEPEIAUH.
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Pucynok 1 — CtpykTypHas cxema onpeeieHnsi MECT HECAHKIIMOHUPOBAHHOI'O 0TOOpa
anektposneprun: 711 — tpancopmaropras nojactanuus; /7 — natauk Toka; Cu — CYETUUK
AIEKTPOIHEPTUU
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IIpn HeCaHKLIMOHMPOBAHHOM OTOOpPE MOLIHOCTH HAa Y4YacTKE MEXKIY JaTYUKOM TOKa U
CUETYMKOM IpU3HAKOM o0TOOpa (YBEJIMYEHHUs HArpy3KH) SBISETCA JOUCOATAHC MEXIy
BEJIMYMHAMH TOKOB (MaKCHMaJbHBIM, 3a()MKCHPOBAHHBIM paHee, U (PaKTHUECKUM), TpU
9TOM IOKa3aHUs CUETYMKA HE U3MEHSIOTCS, JINOO YMEHBIIAOTCS.

I[Ipy nogkiItoYeHMM K  NOpPOBOAAM  OOIIEW  JIMHUM — NPU3HAKOM  HAJIWYUS
HECAaHKLIMOHUPOBAHHOIO OTOOpa SBJSETCS pa3HULA B CyMMapHbIX pacxogax I3, T.e.
HapylLIeHUE OajlaHCca MEXAY [TOKa3aHUSIMHU CUETUMKOB, YCTAHOBJIEHHBIX Y UHIMBUYaJIbHBIX
noTpeduTeNeld, U MOKa3aHUSIMHM CUETYMKA, YCTaHOBJIEHHOro Ha 77/ u usmepstouiero 29,
M10/IaBAEMYIO B paCCMaTPUBAEMYIO JIMHUIO.

st ynoOctBa cOopa mH(pOpManuu ¢ JATYMKOB TOKA M CUETYMKOB y MOTpeOUTeNnen
IpeaJaraercs MCMNoiab30BaTh PaJUOCHUCTEMY CUUTBHIBAHUS JAHHBIX CO CUETYMKOB U
JATYUKOB, UMEIOIIHUX COOTBETCTBYIOLIUI BBIXOI.

Heab craTbn — pa3paboTKa yCOBEPIICHCTBOBAHHOTO JTATYMKA MIEPEMEHHOTO TOKA ISt
orpeneneHus, mnpeodpa3oBaHusi B IUpoByr0 (opMy U TMepenadd MO PpagHoKaHATY
BEJIMYMHH TOKA B KOHTPOJUPYEMBIX y4acTKaxX JUHHUH 3JIEKTPOIEpPENaYl ¢ UCIOIb30BaHUEM
COBPEMEHHBIX IEKTPOHHBIX KOMIIOHEHTOB U CUCTEM.

AHanu3 CyIEeCTBYIOUX JaTYMKOB TOKA MIOKAa3bIBAET, YTO:

1. AT He noykeH UMETh NEPBUYHYIO OOMOTKY, BKJIFOYAEMYIO [1OCJIEI0BATEIBHO B CUIIOBYIO
1IEIb, TOCKOJIBKY peau3alus crnocoda KOHTPOJIsl B COOTBETCTBUU C [2] MpeacTaBiIseTcs
BECbMa TPOMO3JIKOW MpU BpE3KE [aTYMKOB TOKA B CHJIOBBIE II€MM B MECTax
noakioueHus norpedureneid. Kpome Toro, Hamuume OOJBIIOIO  KOJIWYECTBA
COEJIMHEHUN CHMKAET HAJAE&XHOCTh PabOThl CHUCTEMBl M YCIOXHSET OOCIyKUBAaHUE
pacIpeaeIUTENbHbIX CETEH.

2. HeoOxomumo pemmTh 3amady MONXy4eHus, oOpaOOTKM W mepeladn HHPOpManud B
1 poBoi popme 0 BeIMIMHE TOKA HA 00padaThIBAIONIHIA LIEHTP (CEpBep).

3. HeoOxommmo BbIOpaTh BuA uHTepdelica maTyuka A JBYXCTOPOHHEH CBSI3U C
LHEHTPalIbHBIM yIpaBisiomuM ycTpoiictBoM (VYV), pacnonaraeMbiM OOBIYHO Ha
JUCIIETYEPCKOM ITYHKTE.

Ha nepBom »Tame paboThl ObLI BBINOJHEH aHaIM3 crnocoboB cBsa3u A7 ¢ VV. Jlns
aHaJlu3a W CpaBHEHHs ObUl BHIOpaHBI JBE TEXHOJOTMU NEPENayd JAHHBIX: TEXHOJIOTHS
nepeiaym JaHHBIX I10 3JIEKTPOCETIM U OECIIPOBOHAS TEXHOJIOTHSL.

VYuuTbiBasg, 4TO NPOTSKEHHOCTH MOCEIKOBBIX PACHPENEIUTENBHBIX 3JIEKTPUUECKUX
cereil 0OblyHO mnpesbimaer 200 MeTpoB, a NPOXOAUMOCTH paguocurHanoB B CBY-
ana3oHax IPaKTUYECKH HE OTPaHMUYEHA Pa3IMYHBIMU 3KPAHUPYIOLUIMMHU COOPYKEHUSIMH,
aBTOpaMH OBUT cAeNaH BHIOOP B MOJb3y paauounrtepdeiica ans /[7T. Kpome Toro, ornamaer
HEOOXOMMOCTh B JIOTIOJHUTENIbHBIX MCTOYHMKAX IHTaHUSA >3JIEKTPOHHOM cxemsl /T,
IIOCKOJIBKY HEO0OXOJMMasi BSHEprus MoXKeT ObITh oOecrieyeHa MOyTEM OTOOpa OT
KOHTPOJIUPYEMOM CETH.

ABTOpamu pa3paboTaH ChEMHBIN JaTYUK TOKa (pUC. 2), KOTOPBIN JIETKO MOHTHUPYETCS
U IEMOHTUPYETCS Ha TOKOIIPOBOJISAIIEM IIPOBOJE B JIFOOOM MECTE.

[TpoBogHuK / ¢ u3MepsieMbIM TOKOM J (pHC. 2, @) 0XBAaTbIBAETCS MATrHUTOIIPOBOJIOM,
COCTOSIIIUM M3 JIByX (eppUTOBBIX moiykojer 2. Ha BepxHeM MoiyKoJblie pacinoaaraiorcs
JBe OOMOTKH, OJHa U3 KOTOpbIX WI oOecneunBaeT paOOTy BBIIPSAMUTENS, a BTopas W2
ABJIAETCS. M3MEPUTENbHON. BhImpsmurens obOecreynBaeT NUTaHUE BCEH CXEMbl JaTyrKa
HarpsxeHueM ot 2,5 1o 5 B.

B cocraB [T Bxomar npuémo-mnepenaroiias aHTeHHA, NPUEMHHK YIIPABIAIOIIETO
CUrHajla, OJIOK MHUTAaHMS JAaTYMKA, MEPBUYHBIN NpeoOpa3oBaTesb, KIIOY, ONEpalMOHHBIN
YCWINTENb, BBIIPAMUTEND, AL{]], MUKPOKOHTPOJIIEP C PaAHOIIEPENATYUKOM.
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Pucynok 2 — JlaTumk TOoKa: @ — mpeoOpa3oBaTeh BEIMYUHBI TOKA B HAMIPSKEHUE;
6 — BUJ TaTYMKa TOKA C TOPIIa

B cocraB VYV BxomsaT mpuémo-rniepenaronias aHTeHHA, OJOK YIIPABJICHHS TaTYUKOM,
BKJIIOYAIOIIUN B €0 MUKPOKOHTPOJUIEP C PaJUONEPEeNaTUNKOM, YCUIUTENb MOIIHOCTH B
obmactu cBepxBbIcOKMX dactor VM CBY, npuéMHUK uWHPOpMAIMH, NepeaaBacMoin
JATYUKOM.

IIpn nopgadye KOMaHIbBl YIpaBlI€HHMs HauMHaeT paboTaTh paguonepenardyuk VYV,
U3Ty4asi SJIeKTPOMAarHUTHBIE KOJeOaHUs B TMANa30HE HEIUIEH3UPYEMBIX YaCTOT, KOTOPHIE
ycunuBatorcss VM CBY. Otm koneGaHUS 3JIEKTPOMArHUTHOTO TMOJISI BOCHPUHUMAIOTCS
MOJIOCKOBOM aHTEHHOM JaTyMKa W Tociie 00padOTKU MOJAI0TCsl Ha BBICOKOOMHBIN BXOJ
kimoua. Ilocne ero cpabarbiBaHMS NPOUCXOAUT MoOJada MHUTAHHUA HAa BXOJAbl OCTAJIBHBIX
OJIOKOB, BXOJSAIIMX B COCTaB JaTyWKa TOKAa. AHAJOrOBBIM CUTHAJ, MOCTYyHArOLIMM C
U3MEpPUTENbHOM OOMOTKM MpeoOpa3oBarTess, BHIIPSIMIISIETCS, YCUIMBAETCS, IIpeoopasyercs
B IIU(PpoByI0 (HOpMy U MOCTYHAeT Ha BXOJ pagHoNepeaaTInKa U nepeaaércss Ha MPUEMHUK
VV Taxxke Ha HenuueH3UpyeMoll yacTtoTe. PacyeTsl M 3KCIIEpUMEHTHI Ha MOJENN JTaTYMKa
MoKasaiu, uto kiaacc Touoctu /[T He xyxe 1 %.

Pa3pémublil  kopryc gmartuuka (puc. 2, 6) JOJDKEH M3rOTaBIIMBATBCS U3
JURIIEKTPUYECKOT0, AMaMarHuTHOro matepuana. Ha pucynke 2, 6 npuHaTsl 0003HaueHus: |
— BEpXHsS 4YacThb COCTABHOIO KOPILyca; 2 — HWXKHSS 4acThb COCTaBHOIO Kopiyca; 3 —
OTBEpCTUS A Kpen&xXHbIX JeTayel; 4 — OTBEepCTHsl Ul MPOBOJHUKA C TOKOM; 5 —
repMETU3HPYIOIIAsl POKJIaJAKa MEX/ly BEpPXHEH U HI)KHEH YacTsIMU KOpITyca.

Best anexTpoHHas 4YacTh JaTyMKa paclojlaraeTcsi B BEPXHEM YacTH COCTAaBHOTO
Koprnyca. B HMKHEW yacTu pacrnojaraercs TOJbKO HUYKHEE IMOJIYKOJIBLIO TOPOUJAIBHOIO
Mar"Luromnposoja. I'eomerpuueckue pasmepsl gatuuka toka: D — ot 60 MM 10 80 MM, d — B
3aBUCHUMOCTHU OT CEYEHHUs IPOBOAA JUHUM iekTponepenauu, B — ot 90 1o 110 mm. lnuna
natuynka — 10 120 mm. KosnuecTBo KpenéxHbIX OTBEpCTHI — 4.

B natumke Moryt OBITH HCIIOJNIB30BaHbI JIOOBIE BCTpPAaUBAaEMble MHUKPOKOHTPOJUIEPHI,
AUTI, npuémonepenatomue u apyrue MMC ¢ noaxoasummu xapakTepucTUKaMu.

[Ipu BBIOOpe aBTOpamm cmocoba oOMmMeHa HHpOpManueld JaTYuKa TOKa C
YIPABJSIONIMM YCTPOWCTBOM pPacCMaTpUBAJICA TaKXKe CIOCO0 mepeaayd mH(opManuu 1o
CHJIOBBIM IPOBOJIAM.
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