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MPOBJIEMA 3JEKTPOMATHAUTHON COBMECTUMOCTH

Muxonan E.H., bopoBko A.W., Cokonos B.B., Xomsikoa A.I1.
Hayunsiii pyxoBoaureins — bynoiuuk E.B.

IlonsiTE B37EKTPOMarHUTHas COBMECTHMMOCTh BO3HHUKIO €€ B Haydaje pa3BUTHUSL
pPalMOTEXHUKH M MMEJO Y3KOE€ CMBICIIOBOE 3HAY€HHME — BHIOOp 4YacCTOTHOIO Auana3zoHa. B
HacTtosmee BpemMs MOK ompenenser snekTpoMarHuTHyro coBmectuMocTh (OMC), kak
CIOCOOHOCTh OOOpYIOBaHUS WM CUCTEMbI YJOBJIETBOPUTEIBHO paboTaTh B JIaHHOU
AJIEKTPOMArHUTHOM OOCTaHOBKE O€3 BHECEHHS B Hee KakKoro-mmbo HEAOMyCTUMOTO
JIEKTPOMAarHUTHOrO BO3MyIeHUsA. CeroiHsa 4ea0BEK HACTOJIBKO 3aBUCUT OT MCIOJIb3yEeMOM
ANEKTPO U PaJUOTEXHHKH, 4TO mpobiema obecnedeHus DOMC cranma JUisl HErO JKU3HEHHO
BOXHOW. 3a TIIOCIEOHUE NECATWIETHS PE3KO YBEIUYMIOCh DJHEPrOBOOPYKEHHOCTb U
SHEPrOHACHIILIEHHOCTh POU3BOACTBEHHBIX IIPOLIECCOB, B CBA3M C YEM U YBEJTUUUJIICS YPOBEHb
IEKTPOMAarHUTHBIX IOMEX. MMHHATIOpU3alus M COCPENOTOYEHUE -~ PA3IMYHBIX BHJIIOB
anmapatypbl B OTPaHMYEHHOM OOBEME BEIET K POCTY ITHUX TMOMEX. DIJIEKTPOMarHUTHAs
COBMECTHUMOCTb  HAapyIIaeTcs, €CIM  ypPOBEHb  IIOMEX  CIMIIKOM  BBICOK WU
IIOMEX0YCTOMUMBOCTh 000PYAOBAaHUS HE JOCTaToOuHAa. B 3TOM cilyyae BO3MOXKHO HapyllleHUE
B paboTe KOMIIBIOTEPOB, JIOTMYECKUX 3JIEMEHTOB, BblJaya JIOXKHBIX KOMaHJI B CHCTEMax
yIIpaBJICHUs, HABUTALMH, YTO MPUBOJNT K Y)KacHbIM KaTacTtpodam. Mcrounnku IMII moryt
ObITh MCKYCCTBEHHOIO M €CTECTBEHHOI'O HPOUCXOKIEHUsA. K ecTecTBEHHBIM HCTOUYHUKAM
OMII oTHOCSTCS aTMOC(hEpHBIE SBJICHHUS, HATPUMEDP FPO30BBIE pa3psiibl, MOTHUH. VICTOUHUKH
HCKYCCTBEHHOI'O TPOUCXOXKJEHHUSI — 3TO 3JICKTPOCHUIIOBbIE YCTAaHOBKM (mpeoOpazoBaTen,
TpaHc(hOpMaTOphl, TEHEPATOPHI), anmapaTypa CBs3M (BeUIaTelNbHAs HAa PAa3HBIX JWAINa30HaX;
HaBUTALlMOHHAs, TenedOHHAas,  pagUoO4YacTOTHAs, CIYTHUKOBAs),  DJICKTPONPUOOPSI,
MPOMBIIIIEHHOE 000pYyAOBaHHe, (DIyOpECICeHTHBIE OCBETUTENbHBIE JaMibl. Kpome 3Toro,
ucrtounukn OMII moppasnenstoTcss Ha BHEUIHME M BHYTpeHHHE. KOHTpOIb BHEIIHHX
uctouHukoB OMII B OonpLIMHCTBE Cy4aeB 3aTpylHEH, I[OITOMY IpH CO3[aHUU
KOMMYHHMKAIIMOHHBIX CHUCTEM NPUXOAUTCS NPUHUMATH 3allUTHBIE Mepbl. BHyTpeHHue
uctounuku OMII orcnexuBath mpouie. Iloutn Bcerga ectb BO3MOMKHOCTb YMEHBIIUTH HX
U3IYYaIoLIyl0 COCOOHOCTh. JIMHHBIE OTpe3KH HEIKPAaHHMPOBAHHBIX MPOBOJHUKOB, KaK OBl
MpeJCTaBIsAiomre co00W aHTEHHBI, TOJBEPKECHBI BO3JCHCTBHIO BHEIIHETO IIIyMOBOTO
n3nydeHus. [IpoBOOHUMK, HECyIIMH LIYMOBOM CHUTHaJI, MOXET HABECTH €ro Ha Jpyrou
MIPOBOJHUK, MMPOXOSIIUI B HETIOCPEICTBEHHON OJIN30CTH.

Pemenue npo6iemsl OMC ynpoIieHHo mpecieyeT 1Be B3auMOCBA3aHHbIE LEIH:

— o0ecrnieueHue MUHUMAaJIbHOM BOCIIPUMMUYNBOCTH K BHEIIHUM U BHYTpeHHUM DMII;

— obecriedeHe MUHUMAIILHOTO YPOBHS co3/iaBaeMbix DMIT.

Juis  mpakTtuueckoro pemieHus mnpobsnem OMC HeoOXoauMo IpOoaHAIU3HPOBATh
MEXaHHM3Mbl MEIIAIOLIEr0 B3aUMOJEHCTBUAS M HA OCHOBAHMM IIOJNYYEHHBIX JaHHBIX
BEIPA00OTATh PEKOMEHIAINHU TSI COBMECTHOM pabOTHI SJIEKTPOHHBIX CUCTEM. YiKe MPOBEICHA
OrpOMHasl UCCIIeloBaTeIbCKasl U MpakTHUecKas paboTa, KOTopasi Hallla OTpaXeHUe, Mpexe
BCEro, B CO3/laHUM HOpMaTuUBHON 6a3pl B oOmactu OMC B TakuxX MeEXIYHapOIHBIX
opranmszanusax, kak MOK, CHUCIIP u gp. B Hactosmee BpeMs IpoAoKaeTcss MHTEHCUBHO
BECTHCh MCCIeOBaTeNbcKas paboTa. Pacmmpsiercs meronndeckas 0asza, U CO3JalOTCSA Bce
OoJiee COBEpPIICHHbIE CPECTBA 3ALIUTHI OT JEKTPOMATHUTHBIX BO3MYIICHUH.

Brnusinue pactpocTpaHEeHHBIX 2JIEKTPOMArHUTHBIX MIOMEX MOKaXeM Ha MpUMepax:

— UCKKCHHE H300paXeHHs WM 3BYKa B TEJIEBU3MOHHOM IPUEMHHUKE IMpH padboTe
IbLIECOCA;
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— IIyMBbl WM TIOCTOPOHHHE Pa3rOBOPBI, KOTOPbIE MOXKHO YCHBIIATh MO OOBIYHOMY
Tenedony;

— CUTHAJIBI PAMOCTAHLUHI, IPHHUMAEMBIX TPOMKOTOBOPSIIMM TeNe(OHOM.

OMC B TeleKOMMYHHKAIIMOHHBIX CHCTEMax. B TeleKOMMYHHKAIlMOHHBIX CHCTEMax
MIEPBOTO MOKOJEHUS HCIOIB30BAINCH AJIEKTPOMEXaHUYECKUE YCTPONCTBA, B CHILy CBOHMX
O0COOCHHOCTEH Mallo BOCHPUHMMYHUBBIE K 3JIEKTPOMArHUTHBIM moMexaMm. UToObl mpuBecTH
TaKO€ YCTPOWCTBO B pabodee COCTOSHHE, HEOOXOAMMO NpPeoO0pa3oBaTh SIEKTPUUECKYIO
SHEPruI0 B MexaHudeckyro. Yaimie Bcero ciydailHble SJIEKTPOMAarHUTHBIE TOMEXU
HE/IOCTaTOYHO CHJIBHBI, YTOOBI MPUBECTH MOJOOHOE 3JIEKTPOMEXAHWYECKOE YCTPOWCTBO B
pabouee coctosHue. Kpome TOro, MexaHuueckWid NPUHIMI ACUCTBUS U OTHOCUTEIHHO
OosblIasi Macca CaMoro 3JeKTPOMEXaHHMYECKOro Impubopa He TpeOyloT BBICOKOIO KayecTBa
MUTaHUS, T. €. BIOJHE «TEPIIUMO OTHOCATCA» K TaKUM SIBICHUSM B JJIEKTPOCETH, KakK
«IIPOBAJIBIY, ITMKOBBIE «OPOCKN» U J1aXKe KPATKOBPEMEHHBIE OTKIIIOUCHHUS HAMPSHKEHUSI.

CoBpemeHHbIE AIEKTPOHHbBIE TEJIeKOMMYHHUKaIlMOHHbIE CUCTEMBI B
MIPOTHBOIOJIOKHOCTh  AJIEKTPOMEXaHUYECKUM OCHAIICHBI TBEPAOTENBHBIMU TNPHOOpamMH,
HaMHOTO 0oJiee UyBCTBUTEIBHBIMHU K 2JIEKTPOMAarHUTHBIM MoMexaMm. s HpuBeAeHUs TaKux
CUCTeM B pabouyee COCTOSHHE TpeOyloTcs Oojiee HU3KUE YPOBHU THTAMOIICTO U
YIPaBJISIOUIET0 HANPsHKEHUI, KOTOPbIE MPOU3BOAST MOJICKYJISIPHBIN CIBHUI B AJIEKTPOHHOM
npubope W M3MEHSAIOT €r0 MPOBOJSIINE XapaKTePUCTUKU. s cy4aifHOTO MEepeKIIOYeHUs
TaKMX MPUOOPOB MOXKET OKa3aThCS BIIOJIHE JIOCTATOYHO HSHEPrUU JIHIIb SJICKTPUUECKOTO
myma. [losromy TpeOoBaHMS K KauyecTBY NHTaHUS COBPEMEHHBIX CHCTEM Ha OCHOBE
TBEPAOTENbHBIX TPUOOPOB OYEHb BhICOKME. Jlaxke cnaOble MOMEXH MOTYT MEpPEeBOIUTH
HEKOTOpBIE AJIEKTPOHHbIE NpUOOpHl (HAampUMep, JOTMYECKHE DBJIEMEHTbI) B PEXKUM
camo3anupaHusl.

HaBeneHnHble MOMeXu MPOHUKAIOT B 3JEKTPOHHBIE MPUOOPHI B OOJIBIIMHCTBE CIy4acB
M0 BXOJHBIM M BBIXOJHBIM CUTHAIIBHBIM JIMHUAM W IIMHAM MUTaHUsA. PagualiioHHble TOMEXHU
MOMaJalT B JJIEKTPOHHBI NpuOOp, €ClIM Yy IIOCIEJHEr0 OTCYTCTBYET KOPIYC WU
KOHCTPYKLIMS KOpPILyca HE COOTBETCTBYET OIpEAeNIeHHBIM TpeOOBaHUSIM, a TaKxkKe IpHU
HEYJIOBJIETBOPUTEIEHOM SKPAHUPOBAHUH, OJIM3KOM PACIIOIOKEHHH MPUOOPOB K UCTOYHHKAM
pazuoyacTOTHOM SHEPTHH.

Haunnate pemars Bonpockl OMC HE0OXOAMMO Ha paHHUX CTAIUSAX MPOECKTHPOBAHUS.
Ecnu sTa mpoGneMa UTHOPUPYETCA JI0 T€X IMOp, OKa OHA HE BO3ZHUKHET NMPH HCIBITAHUSAX,
perieHue mpoOJIeMbl CKOpee BCero OyAeT JOPOTOCTOSIIIMM U HEYAOBIETBOPUTENbHBIM. 1o
Mepe TOro Kak pa3paboTKa amnaparypsl IPOXOAUT Pa3IMYHbIE CTAIUU: C IPOESKTUPOBAHUS JI0
WCTIBITAHUN W TIPOU3BOJICTBA, HAOOp JOCTYIHBIX pa3pabOTUHUKy CIOCOO0B OOpPHOBI C
MIOMEXaMU HEYKJIIOHHO YMEHbBILAETCs, B TO BpeMs KaK UX CTOMMOCTb, HAlIPOTHUB, BO3PACTaeT.
Takum oOpazoMm, pemieHHe NTpoOJIeM, CBS3aHHBIX C IMOMEXaMH, Ha pPAaHHUX CTaIusIX
pa3pabOTKM M M3TOTOBJIEHUS JaeT OOBIYHO JIyYLIME pe3yiabTaTbl U JaeT OOBIYHO JIydllIHe
pe3yabTaThl U 00XomuTcs nemenie. K OCHOBHBIM HCHOJIB3yeMBIM METOJAaM, MPH TTOMOIIH
KOTOPBIX MOXHO YCTPaHUTh WM, 1O KpailHel Mepe, yMEHBIIUTh BIIMSHUE IOMEX MpHU
pa3paboTKe OTIENBHBIX Y3JIOB ammaparypbl, OTHOCATCS CIEAYIOUINE: SKpaHHpPOBAHUE,
3a3eMjieHue, (QuiIbTpalus, OaJaHCUPOBKA, M3OJALMS, pPa3HECEHHME U OpHUEHTalUuu
MIPOBOJTHUKOB B MTPOCTPAHCTBE, PEr'YINPOBKA BETHYNHBI TIOJTHOTO COMPOTUBIICHUS CXEMBI.

IIpy co3maHMU KOMMYHMKAIIMOHHBIX CHCTEM JOJDKHBI OBITh MPUHATHI MEpBl IO
TIPEIOTBPAIICHHUIO BIIMSHUS ITOMEX, KaK Ha CTAJMU MPOSKTUPOBAHMS ITUX CHCTEM, TaK U MPH
MOHTaXe. B HeHucnpaBieHHBIX TEJIEKOMMYHUKAIMOHHBIX YCTAaHOBKAaX C HapyIIEHHBIM
(GYHKIMOHUPOBAHWEM ¥ TIPOUCXOAST aBapHUU: BO3ZHUKAIONIME MPOOJIEMBI YacTO OBIBAIOT
CBSI3aHBbl C KaOeIbHOM MM 3azeMiisiioleil cucrtemamu. IIpoekTupys KOMMYHHKAIMOHHBIE
CHCTEMBI, HEOOXOJMMO TPEAYCMOTPETh B3aMMOJACHCTBHE W YYEeCTh B3aUMOBIIHSIHHE
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CIICAYIOIIMX TOACUCTEM: SKPaHUPOBAHUS, 3a3eMJICHHs, UHTepQeiicoB, KaOenbpHEel MUTaHus,
¢ubTpoB. PaccMOTpUM HECKOJIBKO U3 HUX.

OMC B aBTOMaTHYECKMX CUCTEM TexHojorumdeckoro ynpasieHus (ACTVY). Eciu B
OBITOBBIX YCJIOBUSX JEKTPOMAarHUTHBIE IOMEXH BBI3bIBAIOT ONpPEEICHHbIE HEYy100CTBa, TO B
cllydyae ¢ KOMMEpPYECKMMHU M CHELUUAIbHBIMU KOMMYHUKALMOHHBIMU CHCTEMaMHU TaKue
SBJICHUSI MPHUBOAAT K KPYHHBIM (DUHAHCOBBIM MOTEPSAM M JaKe TEXHOJIOIMUYECKHM
Karactpodam.

[Iposenennoe no meroanke MKKT TectupoBanne xauectBa MOCKOBCKOW TOPOJCKOM
TeneoHHON  CBsA3M  moKaszano, uyto  okoido  30%  coequHeHWH — NPHU3HAHO
HEYJIOBJIETBOPUTEIBHBIMHU 110 KAYECTBY M3-3a DJIEKTPOMATHUTHBIX IIOMEX.

Ha o0bekTax NpOMBIIIJIEHHOCTH, B aIMUHUCTPAaTUBHBIX U JKUJIBIX 3[aHUSX HEPEAKO
MMEET MECTO HEYJOBJIETBOPUTEIBHOE KaUE€CTBO AIEKTPOIUTAHUS, IPOUCXOANUT MOBPEKIEHUE
AJIEKTPOHHOW TEXHUKH, a TaK)Ke HaOII0MaeTcsi YCKOpEHHAas 3JICKTPOXUMHUYECKAs KOppO3us
TpyOOIIPOBOJOB M3-32 HEINPABUIBHOIO BBIINOJIHEHUS CHCTEMbl 3a3eMJICHUS-3aHYJICHUS.
AnHanu3 mokasan, 4Tto u3-3a HecoOmogenus tpeboBanuii OMC mpu TPOSKTHPOBAHUH,
MOHTaX€ U 3KCIUTyaTallud 00BEKTOB SHEPIE€TUKH, CBSI3U U JPYroro Ha3HaYeHUs UMEIOT MECTO
cllyyal HapymieHHss B paboTe JTHX OOBEKTOB C CEPbE3HBIMA 3KOHOMUYECKHMHU
nocaencTBUAMM. Tak, HanpuMmep, aHallu3 CIy4yaeB HelpaBUIbHON paboThl ycTpoiicTB P3uA B
MocaHepro 3a HECKOJBKO JIET IOKa3aH, 4To cBbime 15 % Takux cilydaeB MOXKHO C
YBEPEHHOCTbIO OTHECTH K npobiiemam OMC. [Ipuuem, 37eKTPOHHbIE U MUKPOIIPOLIECCOPHBIE
YCTpOICTBa, YyBCTBUTEIbHBIE K AJIEKTPOMArHUTHBIM IIOMEXaM, COCTaBIAIOT MeHee 2 % OoT
OOI1IEr0 YnCiIa HaXOAALUIMXCS B OKCIUTyaTalluu yCTpoicTB P3nA.

DNeKTpOMarHuTHas COBMECTUMOCTSD B ceTsix 635 kB sHeprocucreM U MpoMbIIIIIIEHHBIX
npeanpusti. OcHoBHbIMU UcTOUHUKaMu DMC B cetsax 635 kB saBastores:

— BHE3aIIHbIE CKAYKU HANPSDKCHMS W NepeHanpspkeHus B nuraroniet cetn HH crannumin
U TIOACTAHIIUIM;

— HEYCTOMYMBOE HAINPSHKCHUE IUTAHUS «Ipe0e3r, BOSHUKHOBEHHE BBICIIINX TaPMOHUK;

— raJbBaHU4ECKOE BIMSHHUE CO CTOPOHBI 3emii Ipy K3 B nuTaromel ceTu Ha 3eMIII0;

— YpaBHUTEJIbHbIE TOKU B Pa3JA€IbHBIX 3€MJISIX JIEMEHTOB 3JIEKTPOHOCHEPHI;

— 9J1C B3aMMOMHIYKINU OJM3KO PACTIOIOKEHHBIX MOIIHBIX AEKTPHUECKUX LETeH;

— 3J1C B3aMMOMHAYKIMUA MPH KOMMYTAIUSX BBICOKOBOJBTHBIX aIlllapaToB OT YacTOT
COOCTBEHHBIX KOJIeOaHMil;

— paauonoMeXy OT KOPOHBI Ma mpoBojaax U oT BY kaHanoB cBsI3u B paguoNpUEMHBIX
YCTPOMCTBAX;

— HapyllIEeHWEe YCIOBUI pPACIPOCTPAaHEHMs] PaJUOBOJIH MACCHUBHBIMHU Ha3eMHBIMU
coopyxxenusimu BJL.

Hapyimenust 21€KTpOMarHUTHOM COBMECTUMOCTH MEX]Y Pa3iIMYHbIMH IOJACHCTEMaMU
CaMOW < DJIGKTPODHEPT€TUKH MPHUBOIAT K  CIEAYIOIIUM  IOCIEACTBHAM U1 HeEE.
KoMmMmyTaiinoHHble, 1yroBble U KBa3UCTallMOHAPHBIE NIEpeHalpsbkeHns B ceTsix BH BbI3biBatoT
MOBPEXJACHHUS M3O0JALMM, KOPOTKUE 3aMbIKaHUS, OTKJIIOUEHHsI M MOTalleHus] NoTpeOuTeneH.
ABapuu U onepaTUBHbIE KOMMYTAllUM BBI3BIBAIOT ONACHBbIE W MEMIAIOIINE BIUSHUS Lenei
BBICOKOTO HAIPSKEHMSI «IIEPBUYHON KOMMYTAllUM» HA LENH «BTOPUYHONM KOMMYTALIUHM» C
ANEKTPOHHBIMU  YCTPOMCTBAaMU  HMH(MOPMAIIMOHHOM W KOMIBIOTEPHOM  TEXHHUKHU
JIEKTPOCTAHLIMN BBICOKOTO HanpspkeHHs. OHM BIMSIHUS MOTYT IIPUBECTH K BBIXOJY U3 CTPOSI
WM HECEJIEKTUBHOM paboTe yCTPOWCTB BTOPUUYHONM KOMMYTAIMK B HauOoOJiee OTBETCTBEHHbIE
MOMEHTHI aBapUi.

[Tepenanpsixenus B cetax HH nmoacraniuii 1 cTaHIMil MOTYT TIPEACTABIISITH OMACHOCTh
U DIIEKTpooOOpyAOBaHUs M Kabeneil. B MupoBoil mpakTMke UM 3allUThl OT 3TUX
MIepeHaIpsKEeHMs], B L1€JIOM UCIOJIb3YIOTCS /IBa BU/Ia yCTPOUCTB:

101




AxryanbHble npobsiemsl sHepretuku. CHTK 70

— «rpy0ast 3ammra» oOecredynBaoNas HANpsHKEHUE Ha 3allUINacMON H30JIALUU He

6 (4_4’5)J HO UH(b _ .
0JIee , TAC HOMHHAJIBHOC (ba3Hoe HAIIPsXKCHUE,
— «TOHKas 3aluTar» OGCCHC“H/IBaIOH_[aﬂ ocCTaromeecCda HaNpsAKCHUC Ha 3aH_II/IH_[aeM0ﬁ

n30JIAIUN He Oosiee (Z’S_Bp‘*‘i’, IIPUYEM OCHOBHBIM 3JIEMEHTOM TaKOH 3allUTHI SIBIISIFOTCS
HEJIMHEWHBIC OTPAaHUYUTENN NTepEHANPKEHU.

Orpanuuurenu MEepEeHANPSIKEHUN BOKHENIINI 3JIEMEHT obecrieueHus
JIEKTPOMAarHUTHOM COBMECTUMOCTH. BaxHelMM 3B€HOM B CHCTEME 3alUTBL  OT
NIEpEHATIPSKEHUM ABIIAIOTCS HEJIMHEWHbIE orpaHnuuTeny nepeHanpspkenuit (OITH) Ha ocHoBe
OKCUJIHOUMHKOBBIX BapucTopoB. OIIH nenecoobpazHo MOIKIOYATH HA BBOJAAX, COOPHBIX
[IMHAX, OTXOSAIINX MPUCOSINHEHHSIX U HETIOCPEACTBEHHO Y JIEKTponprueMHUKoOB. Haubomee
COBPEMEHHOM KOHCTPYKLMEH OrpaHUYUTENICH SBIIACTCA OAHOKOJIOHKOBOE HCIOJHEHHE C
M30JAIUEH M3 KPEeMHMHOpPraHWYecKod pe3uHbl. [lockonbKy B OOJBIIMHCTBE  CITydacB
npuunHoil Bbixosa u3 crpos OIIH sBusiercs pasrepmerusanus Kopiyca, TO MOTYT OBITh
PEKOMEHJIOBaHbl  OTPaHUYMUTENIHM,  BBIIOJIHEHHBIE 110  LEJIBHOJUTON  TEXHOJIOI'MH,
HCKJIIOYAIOIINE PYUHYIO COOPKY.

[IpuMeHEeHHEe COBPEMEHHBIX TEXHOJOTHH M METOJOB IO3BOJIAIOT IOJIYYUTh BBICOKYIO
CTa0WIBHOCTh 3JeKTpudeckux xapakrepuctuk OITH. K Ttakum wmeromam oTHocATCS
yIBTPa3ByKoBo€  (opMOOOpa3oBaHWE  OKCHUAHOIIMHKOBOW ~ KEPaMHUKH, YJIbTPa3ByKOBas
MeTaJlJIN3alus OKCUAHOLMHKOBOW KEPAMUKH U JP.

BriBox

B IoCJIEHEE BpEMS  DHEPrOBOOPYKEHHOCTh U DHEPrOHACBHILIEHHOCTH
IIPOU3BOJICTBEHHBIX MPOLIECCOB PE3KO BO3POCIO. YBEIUYUIICS YPOBEHb IEKTPOMArHUTHBIX
nomeXx. COBpEMEHHBIE JJIEKTPOHHBIE CUCTEMBI OYEHb YYBCTBUTENIBHBI K 3JIEKTPOMATHUTHBIM
[oMexaM, 4YTO MOXKET NpPHUBECTH K HeNpaBuUJpHOW pabdore. Pemars Bompocel OMC
HEOO0XOAMMO Ha paHHMX CTaausX MNpoekTupoBaHus. OOecrneyeHne MHUHUMAaIbHOU
BOCIPUMMYHUBOCTH K BHEIIHUM U BHyTpeHHUM OMII, a Takxke obecrieueHne MUHUMAIBHOTO
ypoBHs co3gaBaeMbix OMII mosBosser pemuts npodiaemy OMC. OMC B cersix HH
Pa3INYHbIX MPEANPHUATHHI, B TOM 4KClie COOCTBEHHBIX HYXK] CTAHLIUNA U MOJCTAaHIUH, TpeOyeT
MPUCTAIBPHOIO BHMMAaHMA. BO  MHOIMX cCiIy4asX HWMIYJIbCHbIE U KOMMYTAllMOHHbIE
MEpEeHANpPSKEHUs] MOTYT MPHUBECTH K IOBPEXICHHUIO HE TOJBKO C€IabOTOYHOro, HO U
CHJIBHOTOYHOTO 000py/10BaHHUs. OCHOBHBIM 3JIEMEHTOM 3alllUThl OT BHYTPEHHUX, BPEMEHHBIX
U TPO30BBIX NepeHanpskeHu sisierca OITH.
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