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IAJIEKTPOMATI'HUTHASA COBMECTUMOCTD B KABEJIBHBIX JIMHUAX
INEPEJAYN JAHHBIX

Muxomnan E.H., boposko A.U., 'onuapos ®@.H., Kypiosuu B.O.
Hayunsiii pyxkoBoautens — bynoiuuk E.B.

B kauectBe Hambosee pacrpocTpaHEHHbIX Kalesel nepefayu JaHHBIX, IPUMEHSIEMbIX
JUISL TIPOKJIAZKU B TIpeiesiax 37aHuH, B HACTOSIIEE BPEMs MCIIOJIb3YIOTCSI ONTOBOJIOKOHHBIC 1
Kabenmu THUIAa «BUTas TMapa». BcrencTBue IUAIEKTPUYECKOIO  XapakTepa  HEepBbIX
JIEKTPOMarHUTHOE BIIMSHUE HA ONTOBOJIOKOHHBIE JIMHUM CYLIECTBEHHO HE OTpasUTcsi Ha
pacripocTpaHeHnn curHaia. OJIHAKO ATOTO HENb3s CKa3aTh O MEIHBIX KaOessiX, A KOTOPhIX
MOXET ObITh HCIOJb30BAHO IIOHATHE AIIEKTPOMAarHuTHOi coBmectumocT  (OMC).
[TpumenutensHO K 3ToMy Bompocy 1oj OMC MNOHMMAaKT CIOCOOHOCTH HOPMAJIBLHOTO
(GyHKIMOHMPOBAHUS KaOeIbHBIX JMHUM Mepelaud JaHHBIX B YCIOBHUSX BO3JAEGHCTBUS HA HUX
AJIEKTPUYECKUX, MATHUTHBIX M 3JCKTPOMATHUTHBIX TOJIEH, CYyIIECTBYIOMIUX B OKpPYKaIOMIeH
00CTaHOBKE, a TAK)Ke€ BO3MOXHOCTb HE CO3/1aBaTh HEJAOMYCTHUMbIE IOMEXH JIPYTUM 00bEKTaM.

VICTOYHMKH 3JIEKTPOMArHUTHOTO M3IIyUEHUS CIIeIyeT pa3/IeuTh Ha (PYHKIIMOHAIbHBIC H
HepyHKIMOHaIbHbIE. K (yHKIMOHAIBHBIM MOYHO OTHECTH HCTOYHUKU IIOMEX, KOTOpbIE
BO3HUKAIOT B  pe3ynbraTe  paboThl  yCTPOMCTBa. MO  MPSAMOMY  Ha3HA4YCHHIO.
HedyHkunoHanbHble MCTOYHMKH CO3JAIOT 3JIEKTPOMArHUTHOE M3JIydyeHHE BCIIEJCTBHE
HEUICATbHOCTH KOHCTPYKIMH. C H3JIydeHHEM OT BTOPBIX MOXKHO W HY)XHO OOpOTBCS, MpH
BO3HUKHOBEHUHU MOMEX OT (YHKIIMOHAJIbHBIX MCTOYHUKOB CJIEAYET UCKATh KOMIPOMHCCHOE
peleHue, ONpeaesiuB, YTO BakKHEe: padoTa MCTOYHHMKA M3TYYCHHUS WM OKPYXKAIOIIEro €ro
000py/IOBaHUSI.

Crnenyrommm  KpUTEpHEM  SIBISIETCA  pa3fieieHHue 10  €CTeCTBEHHOMY  WIIH
HCKYCCTBEHHOMY HNpPOUCXOXKJeHUI0. Taxke moMexu MOryT OBITh Y3KONOJIOCHBIMHM WM
[IMPOKOIOJIOCHBIMHU. Y3KOTIOJIOCHBIE HCTOYHUKH MOTYT CO3/1aBaTh Y3KHE MOJIOCHI M3ITyYCHUS
Ha HECKOJIbKUX KpPaTHBIX YacTOTaX, LIMPOKOIIOJIOCHBIE IOMEXH MOryT 3aHuMatrh oT 10—15 %
MOJIOCHI TIOJIE3HOTO CHUTHAJA BIUIOTH JIO TreHepanuu '"Oemoro mryma" BO BCEM CHEKTpE.
EcTecTBEeHHBIX Y3KOIOJOCHBIX MCTOYHHKOB B NpHpoje He Habmonaercsa. VMcKycCTBEHHbIE
[IUPOKOIOJIOCHBIE MCTOYHHMKA MOTYT MMETh XapaKTepHOE W3JIy4YeHHE, BBI3BAHHOE
UMIYJIbCHBIMU WJIM NEPEXOAHBIMU MPOLIECCAMH.

B 3aBucumocTd OT THNMa HCTOYHMKA Nomexu pemieHue 3anaun OMC Moxer ObITh
pa3zieneHo Ha JIBe YacTH: YMEHbIICHHE 3JIEKTPOMarHUTHON MHTep(EepeHnn U YMEHbIICHHE
pannoyacToTHOM MHTEepdepeHnnu. s mepBoro BIMSHUS XapaKTepHbl HU3KHWE YaCTOTHI U
OosblIMe aMIUIMTYBL, IUIs1 BTOPOTO — HEOOJIIINE AMIUIUTY/ bl U BBICOKHE YaCTOTHI.

[Ipu pemernn 3amad MPOSKTHPOBAHUS KAOETbHBIX JMHAK WM PEHICHUS BO3HHUKIINX
npobsem OMC cnenyer onpenesnTh BO3MOKHbIE HCTOYHUKH MTOMEX U UX XapakTep, a 3aTeM
BBIPA0OTAaTh METO/IbI CHIDKEHHS DJIEKTPOMArHUTHOM Harpy3ku. B o0mieM cirydae Bce METO/IBbI,
IIPUBEJCHHbIE HIKE, OyayT crnocoOcTBoBaTh ynyuineHuto DOMC. 3anava cnenuanucra — Ha
OCHOBE JIaHHBIX 00CIIeZJOBaHUM OOBEKTa, OCOOCHHOCTEH M MapaMeTpoB MOMEXH U OO0IIMX
pEKOMEHAAUN PACHOJOKHUTh METOJbl MO PAHXXUPY B COOTBETCTBUU C TEXHUYECKOH U
HSKOHOMHYECKOW A(PGEKTUBHOCTHIO W IEJIECO00PA3HOCTBIO  BHEIPEHUS  BO3MOXKHBIX
U3MEHEHUH.

W3 SKOHOMHUYECKHX PEKOMEHIAIM MOXXHO OTMETHUTHh HCIIOJNIb30BaHUE TPOTYKIIHA
M3BECTHBIX MPOU3BOJUTENEH, KaYeCTBO MPOM3BOJICTBA KOTOPBIX IMO3BOJSET rapaHTHPOBAThH
Xopommi 0amaHc TPOBOJHUKOB B Kabeme. 3aMeTHM, 4YTO TNPHUMEHEHHE KadyeCTBEHHOW
OPOAYKIIMM HE OTMEHseT TpeOOBaHWMH  MPaBWIBHOTO  MOHTaXa, XOTS  XOPOIIO
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cOanmaHCHpOBaHHBIM Kalenb IMO3BOJSIET CO3JaTh JOCTATOYHBIM 3amac MO CUTHAIBHBIM
rapaMeTrpam U yMEHBIIUTh BIUSHUE YEIOBEYECKOro GakTopa.

N3 TexHUYECKUX pEKOMEHIAMI YKAXKEM CIICIYIOILINE PEILICHUS:

— pa3HeceHne KaOelbHbIX JUHUNA U UICTOYHUKOB MIOMEX B IPOCTPAHCTBE;

— 9KpaHUPOBAHKE CITA00TOYHBIX KAOCIbHBIX JIMHU;

— 9KpPaHUPOBAHUE CUJIOBBIX KaOEIbHBIX JTUHUI UM KICTOYHUKOB ITOMEX;

— OrpaHMYCHHE JJTUHBI TapajuIeTIbHOTO Mpolera ciiab0TOYHBIX U CHIIOBBIX Kabenei;

— KOPPEKTHOE MCIOJIb30BaHNE CUCTEMBI 3a3€MJICHHS CUJIOBBIX U C1a00TOYHBIX Kabenei;

— CHUKEHUE U3NTyUYCHUS] UICTOYHUKOB 3JIEKTPOMArHUTHBIX TIOMEX.

PaccmoTpum kaxabiilt U3 MyHKTOB OoJjiee moapoOHO.

[IpocTpancTBeHHOE pa3HeceHue. Pa3HeceHue Kkabeneid W HCTOYHUKOB IIOMEX B
MPOCTpPAHCTBE SBIsieTCS Haubosee MpocTbiIM U 3(G(EKTUBHBIM CIOCOOOM CHUKEHUS
AJIGKTPOMArHUTHOM  HAarpy3ku. ODJEKTPOMAarHUTHOE  HM3JIyudeHHE 3aTyXaeT = o0paTHO
MIPONOPLUMOHAIBHO CTENEHU paccTOAHMS. CTeleHb 3aTyXaHMs 3aBUCUT OT PEaJIbHbIX YCIOBUI
1 MOKET U3MEHSATHCS B 3aBUCHMOCTH OT:

— YacTOT, HAa KOTOPBIX OCYLIECTBIISIETCSA B3aUMHAs CBSI3b;

—paccrosiHust Mexay oObektaMu OMC, TO €CTh OT UX HaxOXICHUS B OJIMDKHEH,
PE30HAHCHOM WJIM JAJIbHUX 30HaX;

— TUNA M3JIYy4aeMOH  JJIEKTPOMAarHUTHOM BOJHBI ~MJIM  IOJIOKEHHUS BEKTOPOB
3J€KTPOMArHUTHOIO MOJIS;

— IIOTEPb B CpeIE.

DOKpaHUpOBaHHWE  CIIA0OTOYHBIX  KaOENbHBIX = JIMHUA. OKPAaHUPOBAHUE  MOXKET
OCYILIECTBIISATHCS IByMSI CLIOCOOAMMU:

— UCTOJIB30BaHUEM Kabemsl B 9KpaHe WM METANTUIECKON OTIIETKE;

— pa3MeleHneM Kabels B MeTaLTHIeCKOM KaOeIbHOM KaHale.

B o00oux cnyyasx MeTalsIMYecKUE SKPaHbl JOJDKHBI OBITh HAAECKHO 3a3E€MJICHBI.
OCoOCHHO BHHMMATENIFHO CIIEAYET OTHOCHUTBCS K 3a3eMIICHHIO SKPAHHWPOBAHHBIX KaOeei:
BO3MOJKHBI CJy4yau, KOrJa IpH HapyHLIEHUU TOMOJIOTMM 3a3€MIICHHMS WIM KayecTBa €ro
MOHTA’Ka 3JIEKTPOMAarHUTHOE BIMSHUE HE YAyUIIaeTcs, a yXy/IIaeTcs.

DKpaHUpPOBAHME CWJIOBBIX JIMHMA WJIA HCTOYHUKOB TOMEX. AJBTEPHATUBHBIM
BAPUAHTOM DJKPaHUPOBAHMS SIBISIETCS SKPAaHUPOBAHHME CUJIOBBIX JIMHUM WM HCTOYHUKOB
3JEKTPOMArHUTHBIX MoMeX. lIpruMeHeHne MeTamMyecKuX SKpaHOB AOCTATOYHOW TOJIIMHBI
no3BosisieT 3 (HEKTUBHO YMEHBILIATh 3JEKTPUUECKYIO COCTABJISIOUIYIO 3JEKTPOMAarHUTHOTO
nosig. O¢GEeKTUBHO = YMEHBIIUTh MArHUTHYIO COCTaBISIOIIYI0 MOXXHO TOJIBKO TYTEM
MPUMEHEHUS] MArHUTOJUIICKTPUUECKUX MaTEpUaloB C BBHICOKHUM I10Ka3aTeleM MarHUTHOMN
JTUAJIEKTPUYECKON MPOHUIIAEMOCTH, UMEIOLIUX KPailHE BHICOKYIO CTOUMOCTb.

W3 Haumbomee pacnpoCTpaHEHHBIX METOAOB pEau3allid JAHHOTO IYHKTa MOKHO
OTMETHUTh UCIONIb30BAHNE TEKTPHUECKUX Kabeseill B MeTalIMYecKuX OIJIETKaX WM KaHallax
00, HampuMmep, 3KpPaHUPOBAHHE CHELMATU3UPOBAHHBIX IMOMEIICHUH MEeTalNInYeCKUMU
MPOBOJAHUKAMU WM JucTaMu. [Ipu skpaHMpOBaHMM MOMEUIEHUN TaK Ha3blBaeMasl «CeTKa
Dapazes» TakKe BBINOIHIET (QYHKIUU CUCTEMbI YpaBHUBAHUS MTOTEHIHAIOB.

OrpanuueHue UIMHBI MapalljieIbHOTO Tpobera cliabOTOYHBIX UM CHIIOBBIX KaOenei. B
Tabiuue 1 mnpuBeleHBbl BEIMYMHBI pa3Hoca CcIa0OTOYHBIX M CHJIOBBIX KaOened mpu
napajuienbHOM mpokmanke. JlaHHple 3HAYEHHs] HOCSAT OOMIMA XapakTep, M 3a4acTyio
rapaMeTpbl pazHoca MOXXKHO CHHU3UTh. PacmpoctpaHeHHOW OmIMOKON sIBISeTCs MpPOKJIaaKa
CIa0OTOYHBIX M CUJIOBBIX Ka0eliel B OHOM ITydKe. DTO HE TOJIBKO MPOTUBOPEUUT HOPMAM Ha
OMC, Ho u sABnseTCS HapyleHueM TpedoBanuii [TV .
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Ta6mmma 1. MuHIMaITEHOE PaCCTOSTHUE MEXTY BO3MOXHBIMUA UCTOYHUKAMHU
AIEKTPOMArHUTHOM WHTEP(EpEeHITHN

MuHuManeHoOe paccrosiHue
. MEXIy  Tpaccamu CHJIOBBIX U
OcoOeHHOCTH BBIMOJIHEHUsI Tpacc Kabeseit .
c1a00TOYHBIX Ka0elei, MM
<2xBA | 2-5xkBA |>5xBA
HeskpanupoBaHHBIC CHJIOBBIE Ka0elu WM
AJIEKTPUUYECKOE O00OPYAOBAaHHE OTHOCHTEIBHO 197 305 610
OTKPBITBIX WM HEMETALUTMYECKUX KaHAJIOB JUIS
nH(pOpMaIMOHHBIX Kabemnei
HeskpanupoBaHHBIE CHIIOBBIC Ka0enu WIH
AJIEKTPHUYECKOE O00OPYAOBaHHUE OTHOCHTEIBHO 64 152 305
3aKPBITBIX M 3a36MIICHHBIX METAJUTMYECKUX
KaHAJIOB JIJIs1 HH(QOPMAIIMOHHBIX KaOenei
CunoBele KabenH, pacloNOXEHHBIE B
3aKPBITHIX METAJUTMIECKUX KaHaJax, B 76 152
OTHOCHUTEIIbHO 3a3€MJICHHBIX METaJUIMYCCKUX
KaHAJIOB JIJIs1 HH()OPMAIIMOHHBIX KaOeei
DneKTpuyecKue MOTOPBI u ) B 1220
TpanchopMaToOpbl

KoppekTHoe 3a3emiieHHe CHIIOBBIX M CIa00TOYHBIX Kabeneil. Kak roBopmiioch BhIe,
KOPPEKTHOE MCIOJIb30BaHNE CUCTEMBI 3a3eMJICHHS TIO3BOJIAET YIYUIIUTh 3JIEKTPOMAarHUTHYIO
00CTaHOBKY. Mexay TeM OIIMOKM B TOIOJIOTHM WM pEATHU3alUu 3a3eMJICHHS MOTYT
NPUBECTH K TOMY, 4YTO 3a3eMJIIONIMIA MPOBOAHUK WJIM OSKpaH Kabels cTaHeT
JOTIOJTHUTEIBHBIM UCTOYHUKOM JIEKTPOMATrHUTHBIX IIOMEX.

Jliia 3a3eMiIeHHs IPOBOIHUKOB 11€71€CO00PA3HO UCTIOIb30BaTh TEIIEKOMMYHHKAITMOHHOE
3a3eMJICHUE, KOTOPOE COECIMHEHO C IVIABHOM 3a3eMIIAIOLICH INMHOW 34aHUS WIM KOHTYPOM
MOBTOPHOTO 3a3€MJICHHS 3J1aHUS TOJBKO B OJHOM ToYke. Bce 31€MEHTHl MacCHBHOTO
000pyIOBaHUs H OIUIETOK ~KaOele MODKHBI OBITh 3a3eMJICHBI C  HCIOJIb30BAaHUEM
MIPOMBIIIIJICHHBIX CTIEIUATH3UPOBAHHBIX PELICHUIA.

C Toukm 3peHMs 3a3eMJICHHS DKpaHa KaOens WAealbHBIM SBISACTCS Ciydail, Korja
napajuiebHO Kabelto MPOKIaAbIBACTCS 3a3eMIISIOIINN TIPOBOIHUK, BHITTOTHSIOMUN ()YHKITHIO
YpaBHUBAHMUSI MOTEHIINAJIOB U CYIIECTBEHHO CHIDKAIOIINI TTapa3uTHBIE TOKH Ha OTLIETKE.

B peanbHo# cuTyanum Takas BO3MOXHOCTh CYIIECTBYET Ha MaruCTPaNbHBIX JIMHUSIX
CBSI3U 3[1aHMS, HAa 00OMX KOHIIAX KOTOPBIX €CTh TEIIEKOMMYHHKAIIMOHHOE 3a3emiieHue. Ecim
Ke Kabellb MPOKNabIBaeTCs 10 aDOHEHTCKOro YCTPOMCTBA, TO MOHTaXX TAKOr'O MPOBOHUKA,
KaK MMpaBHJIO, HE OCYIIECTBIISIETCS. B 3TOM ciydae HY)KHO 0OECIIeUUTh 3a3eMJICHHE OTUIETKH
Kabejisi  C  OJHOTO KOHIIA M MCKIIOYMTh BO3MOXKHOCTb OOBEAMHEHUS 3alllUTHOTO
ANIEKTPHYECKOTO U TEJICKOMMYHUKAIMOHHOTO 3a3€MJICHHSI.

Takum oOpa3oM, cienyer y4yecTb, YTO HPHUMEHEHHME HEIKPAaHMPOBAHHBIX peEIICHHUH
3agacTylo Ooyiee  OmMpaBIaHO, YeM  HCIIOJIb30BaHHE HEKOPPEKTHO  BBIOJHEHHBIX
SKPAaHUPOBAHHBIX CHCTEM.

CHWKeHHEe W3ITyYeHUs] WCTOYHMKOB ODIIEKTPOMArHUTHBIX IomeX. He Bcerma ectb
BO3MOYKHOCTh M3MEHHUTH IapaMeTpbl 3JEKTPOMArHUTHOTO H3Iy4eHHsS HCTOYHHUKA MOMEX,
0CcOOEHHO BHEIIHETO MPOUCXOXKIEHHs. TeM He MeHee JUIsl HEKOTOPBIX BHIOB 000pyIOBaHUS
YMEHBIIIEHUE YPOBHS U3IYUYECHHUSI HE TOJIBKO BO3MOYKHO, HO U HEOOXOAUMO, TaK KaK MPUBOJUT
K Oonee rappekTnBHOMY (DYHKITMOHHUPOBAHUIO UCTOYHUKA TTIOMEXH.

B nepByto odyepenb 3T0 OTHOCUTCS K CUIIOBBIM KaOessiM, B KOTOPBIX HAapYIIEH MOPSI0K
yepenoBanus ¢a3. llosBaeHHe TOKa Ha HEUTPaTHLHOM MPOBOJHHUKE CHIIOBOTO KaOels
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MPUBOAMUT K YBEIMUYCHHIO U3JIy4eHUs Kabenss Ha ocHOBHOW uactore 50 I'mi m Ha yacrore
Tpetbeid TapmMoHuku 150 I, Cutyanus ycyryOnsercs, eclid B IIENU CYIIECTBYIOT
MHOKECTBEHHBIE OOBEIMHEHHSI HEUTPATIBHOTO U 3a3eMJISIOLIETO NMPOBOJAHUKA, B pE3yibTare
KOTOPBIX HECOATaHCHUPOBAHHBIM TOK MOSIBISIETCS B METISAX, 0Opa30BaHHBIX ATHMH JIBYMS
IIPOBOJHUKAMM.

JInst CHUWKEHUs 3JIEKTPOMAarHUTHOTO H3JIY4€HUSI M YCTPAHEHHs ONMCAHHBIX BBIIIE
npobieM HEOOXOIMMO BHECTH M3MEHEHHUS B CXEMy 3JIeKTpocHaOxeHus. s moTpebureneit
ANEKTPUYECKOM MOIIHOCTH, KOTOpbIE TMPEACTABISAIOT CO0O0M HEIMHEWHYI0 HAarpysKy,
11eJ1Iec000pa3HO yBEJIIMYMBATH CEYEHHWE HEUTPaATBbHOTO MPOBOJHMKA OTHOCHTENIBHO (ha3HOTO
JUIS yYMEHBUICHHS HW3Iy4yeHUs Ha 4YacToTe TpeThbel rapmMoHuku. JlaHHOoe TpeOOBaHME B
OoJblIeil Mepe OTHOCHUTCS HE K paclpelesieHHBbIM, a K COCPEIOTOUYEHHBIM B OJHOM MECTe
noTpeduTensiM, kaOeabHbIE TPACChl KOTOPBIX MOTYT MPOXOIUTh B HEMOCPEACTBEHHOM
O6IM30CTH OT CIa00TOYHBIX Kabese.

Eme oanuMm 00bEKTOM, Ha KOTOPOM BO3MOKHO YMEHBIICHHE 3JCKTPOMATHUTHOTO
U3JIy4yeHUs,  ABIAIOTCS  JIIOMMHECLIEHTHBIE  JIaMIIbl.  3aM€Ha  3JEKTPOMAarHUTHOMN
IIYCKOPETYJIMPYIOLIEH anmnaparypbl Ha 3J€KTPOHHYIO MO3BOJSET YMEHBIUUTh M3JIYYCHHS KaK
IIpU MEPEXOAHBIX IpoLeccax MPHU BKIIOYEHUHU JIaMIIbl, TaK U IPH CTallMOHApHON padore
CBETUJIbHHUKA.

BriBoab1

[Ipy BBIIOJHEHUW D3JIEMCHTAPHBIX TPEOOBAHWU B OOJBIIMHCTBE CIy4acB CO3IAHHS
kabenbpHBIX cucTeM 3amada DMC pemaetcs «mo ymonuanuio». [lockonbky kabenu Tuma
«BUTAs Mapay 00J1a1al0T JOCTATOYHOM YCTOMYMBOCTBIO K DJIEKTPOMArHUTHBIM BO3CHCTBUSAM,
TO JUIsi OOBIYHBIX O(MHCHBIX MPHIOKEHUH TOCTATOYHO HCIOJIb30BaTh HEIKPAHHPOBAHHBIE
peuieHus, wu30eras NPOKIAAKU KaOeNbHBIX JIMHUH B HEMOCPEICTBEHHON OJIM30CTH OT
HMCTOYHUKOB DJIEKTPOMAarHUTHBIX ToMeX. OueHb peIKo HeOMaronpusITHas AJIEKTPOMAarHuTHAs
00CTaHOBKA MPUBOANT K IMOJIHOMY HAPYIIICHHUO CBSI3U.
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