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1. BBenenune

JlanHoe mocoOMe pachpoCTpaHsAETCS HA YCTAaHOBKM OO0OpYIOBaHHS WH(POPMAIMOHHBIX
TEXHOJOTMH B 3JaHMSIX U MMEET IEJbI0 O3HAKOMJIEHHE CIELMAJIUCTOB, CBA3AHHBIX C
npo0OseMaMu 3aIIUTHOTO U (PYHKIIMOHAIBLHOTO 3a3€MJICHUS M YPaBHUBAHUS TIOTCHIIMAIOB TAKOTO
000pyIOBaHUs, C COCTOSIHUEM BOTIPOCA HA €BPOIEHCKOM U MUPOBOM YPOBHE U C TEXHHUECKUMHU
TpeOOBAHUAMH, TIPEAYCMOTPEHHBIMH EBPOTICUCKUMH M MEXIYHAPOIHBIMA HOPMATUBHBIMH
JOKYMEHTaMH il oOecrieueHust 0€30MacHOi M HaleKHON paboThl 000PYIOBAaHHS B YCIOBHAX
BHEIIHUX AJIEKTPOMAarHUTHBIX BO3AEUCTBUN, KOTOPbIE MOTYT MPUBOJIUTH K cOOsIM B pabore U
MOBPEKJICHUIO YacTell 000py10BaHUSI.

[Ipu BbIMONHEHUH pabOTHI UCMONB30BAH PAJl JEHCTBYIOIIMX €BPONEHCKUX CTaHIapToB [10 -
12] u TOCT P 50571 [4 - 7], kacarommxcs paccMaTpuBaeMOd MpoOJIeMBbl, a TaKKe MPOEKT
nonojiHeHus K nefctBytomeMy ctanaapty MOK [IEC 60364-4-44 [13] , Ha OCHOBaHUHU KOTOPOTO
BeImoJsiHeH ['OCT P 50571.20 [6].

[locnenuuit noxyment MOK He sBiseTcs OKOHYATEIbHBIM M OyJIeT TMOJBEpraThecs
W3MEHEHUSIM, OJHaKo, aBTOpbl [locoOusi mocuuTaiy MOJE3HBIM HCIOJB30BaTh €r0 B JaHHOM
paboTe BBUIY €ro aKkTyaJbHOCTH, a TakXe JUIsI CBOEBPEMEHHOTO O3HAKOMJICHHS
3aMHTEPECOBAHHBIX B MpOOJEMe CHEIHATMCTOB C KPYrOM BOIIPOCOB, KOTOpbIE HEOOXOIUMO
paccMaTrpuBaTh MpH MPOEKTHUPOBAHMM M MOHTaXK€ CHCTEM 3a3€MJICHHS W ypaBHUBaHUS
MOTEHIIMAJIOB B YCTAaHOBKaX MH(OpMAIMOHHOT0 00opyaoBanusd. [locie opuunanbHOro n3gaHus
nokymenta MOK B ganHyro paboTy OyIyT BHECEHBI COOTBETCTBYIOIINE U3MEHEHHS.

JlanHas paboTa HE pacHpOCTPaHsETCs Ha 3[JaHMs, B KOTOPBIX MOTYT HaXOJUThCS MOILHBIE
UCTOYHHUKH DJIEKTPOMArHUTHBIX BO3AEHUCTBUH, 000pylOBaHME MPOU3BOACTBA, MEpeauyd U
IIpreMa HamnpshKeHUs Bbllle 1 KB NepeMeHHOro Toka, a TaKKe HE YYUTBIBACT CIICHHATIbHBIC
TpeOOBaHUS TEIEKOMMYHHUKALIMOHHBIX LIEHTPOB.

2. 06mue cBeieHUuA

K obopygosaHuio 06paboTkM MHGOPMaLMM OTHECEeHbl BCE BWAbl 3NEKTPUYECKOTrO M
3NEKTPOHHOrO 060pyA0BaHMUA, BK/KOYaA KOHTOpcKoe (6u3Hec-obopyaoBaHMe), CO BCEMM
nepndepuiiHbBIMK YCTPOMCTBAMM U APYTMMM OTHOCALLMMUCA YCTPOMUCTBaMM, NMUTaHUE KOTOPOro
MOXET OCYLLECTBAATLCA OT MUTAOLLEN CEeTU C HOMMHA/bHBIM HanpsXeHnem He Bbiwe 600 B,
Kak 0bLero HasHayeHusa, Hanpumep, rOPOACKUX WM MPOMbILIEHHbIX TPaHCHOPMaTOPHbIX
NOACTAHUMM, TaK M OT aKKYMYJATOPHbIX YCTaHOBOK, a Takxe obopyaoBaHue, NofKalouaemoe
HENOCPEACTBEHHO K TE/IeKOMMYHUKALMOHHON CeTU UK K TeNEKOMMYHUKALMOHHBIM JIMHUAM
nepeaauu.

Mprmepamu Takoro o6opy0BaHMUA MOTYT BbITb:

- obopygoBaHue o06paboTkn wn nepegaun  uHPopmauum, TeNEKOMMYHUKALMOHHOE
obopyaoBaHMe, a TaKXKe YCTAHOBKM CUTHa/NM3aLMM, MCNOJ/b3YHOLWME 3EeM/0 B KayecTse
06paTHOro NPoBoAa, Kak BO BHYTPEHHWUX CETAX 34aHUM, TAK U BO BHELUHUX NPUCOEANHEHUAX K
YCTaHOBKaM 34aHUN;

- WUCTOYHWKM W CETM MNOCTOAHHOro TOKa, nuTalwlwme obopyaoBaHMe MHPOPMALMOHHbIX
TEXHO/IOTUIM B 34aHUAX;
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- YacTHble (MecCTHble, N0KaNbHble) TeflepOHHbIE CTaHUMM, MMEIOLLME BbIXO4, B ceTb 0buero
No/b30BaHuA;

- NOKanbHble (MECTHbIE) TENEKOMMYHUKALMOHHbIE CETHU;

- CUCTEMbI MOXKAPHOM U OXPaHHOM CUIHAIN3aLUUK;

- CUCTeMbI yNpaBAeHUsa 06CNyKMBAHUEM 34aHUI, Hanpumep, uMdpPoBble CUCTEMDI;
- ACY TN n apyrme cuctembl C KOMNbIOTEPHbIM YNPaB/eHNEM.

Ona o6o3HaueHUs Takoro obopyaoBaHMA B paboTe [Janee WUCNONb3YIOTCA TEPMUHbI
UHgopmayuoHHoe  obopydosaHue  (obopydosaHue  UHGPOPMAUUOHHbIX  mexHoso2ull,
obopydosaHue obpabomku uHgopmayuu), a anAa obo3HaYeHUsA LEMEA U MOAKIIOYAEMbIX K
HemMy Kabenel u NPoBOAOB - TEPMUHbI UHGOPMAUUOHHbIE yernu, Kabesu, npoeooa.

B pabote Taxxe UCIOJIBb3YIOTCS TEPMUHBI:

onopmublil nomenyuaa st 0003HAYEHUs CTAOMIBHOTO HYJICBOTO IOTEHIIHAIa, HEOOXOIMMOTO
JUIS YCTOMYMBOCTH paboyero curHana, T.e. JUisl HaAe)KHOU paboThl 000pyI0BaHUS;

NIOCKOCMb ONOPHO20 NOMEHYUANad Cucmemsl, UICaIbHBIM BOIUIOIICHHEM KOTOPOH C TOYKH
3p€HHA YpaBHUBAHUA TIOTCHHOUAIOB ABJIACTCA JKCECTKAasA IMPOBOJAIIAA ITOBEPXHOCTb, HO
pcaimn3sycMasd Ha MNPAKTHKE B BUIC FOpI/I3OHTaJ'H)HOI7I HIIN BepTHKaﬂBHOﬁ CE€TKHU C H‘IeﬁKaMH,
pasMep KOTOPBIX OIpPEIEISeTCs IUana3oHOM BO3JCHCTBYIONMX Ha HH(POPMAIOHHOE
000pyI0BaHUE YaCTOT.

Tepmunsl  @yukyuonanvnoe 3azemnenue, cucmema QYHKYUOHANbHO2O — YPABHUBAHUS
NOMEHYUanos, NPOBOOHUK, WUHA, MASUCMParb U Op. (QYHKYUOHANbHO2O 3a3eMIeHUs U
VPA6HUBAHUS NOMEHYUAI08 TIPUMEHSIOTCSI B TAHHOW paboTe MPHUMEHHUTENBHO K 3a3eMJICHUIO U
YPaBHHMBAHHIO MOTEHINAIOB TOJBKO B LEMSIX padodyero cUrHajga U HEOOXOJUMBIX 10 YCIOBHUSIM
HOPMaJBHOW paboThl O0OPYIOBaHUS, HApUMEp, NPU HCIOJB30BAaHUM 3EMJIM B KadecTBE
00paTHOTO MPOBOA B YCTAHOBKAX AJIEKTPOCBS3H.

OTH TEpPMHUHBI HE OIPEIETCHBl MKECTKO KAKUMHU-ITHOO POCCHHCKMMHM HOPMAaTHBHBIMU
IOKYMEHTaMH M TPHHATHI B paMKaxX HAcTosmedl paboThl B COOTBETCTBHM C HJICOJOTHEH
MEKIYHAPOAHBIX CTAaHIAPTOB JIMOO IS KPATKOCTH M y10OCTBA MOJIb30BAHUS JINOO MOTOMY, YTO
aBTOpbl pabOTHl TMOCYMTANM HUX HauOoJee MOHATHBIMUA JUII COOTBETCTBYIOUIMX YCIOBHUH
PUMEHEHHUSL

DJNEeKTPOMAarHUTHBIE I10JI, BO3HUKAIOIIME 10 PA3IMYHBIM MPUYMHAM, MOTYT MPHUBOJIUTH K
HapylIeHUsIM palboThl cUCTeM 00paboTku WHMOpMANWU, a TaKKe K MOBPEKICHHIO
o0OpynOBaHUS TakuX CcHUCTeM. TOKM MOJHHM, KOMMYTAIlMOHHBIE TOKH, TOKH KOPOTKHX
3aMBIKaHUH ¥ JPYrue 3JIEeKTPOMAarHUTHBIC SBJICHUS MOTYT HPUBOJIUTH K NEPEHANpPSDKCHUSIM H
BO3HHKHOBEHUIO TIOMEX.

Bonpiime TokM ¢ OONBIION KPYTH3HOM HM3MEHEHHS, NMPOTEKAIOLIME 0 CHJIOBBIM Kalelsim,
HampuMmep, IYCKOBbIE TOKM JHU(PTOB WIM TOKH, YIPABISEMBble BBIIPAMHUTEISIMUA, MOTYT
UHAYLHUPOBAaTh B MH(POPMALMOHHBIX KaOelsX MepeHanpsuKeHUs,, KOTOpble, B CBOIO OdYepellb,
MOTYT TPHUBOAUTH K BO3HUKHOBEHHIO TIIOMEX WM TOBPEXKACHUIO YYBCTBUTEIBHOIO
3NIEKTPOOOOPYIOBAHMUS.

B nomenieHuAX MEUIMHCKUX YUPEKICHUN WIIH PSIIOM ¢ HUMH 3JIEKTPUUECKUE U MAarHUTHBIE
I0JI MOT'YT OKa3bIBaTh HEXKeJaTeIbHbIE BO3ACHCTBUS HA HIIEKTPOMEIUIIMHCKOE 000pYI0BaHHE.

OTH SIBIEHUS XapaKTEpHBI JUIs YCIOBUH, B KOTOPBIX:

- UMEIOTCA 3aMKHYThle METAIMYECKHEe KOHTYpHl («HeTian») OOJdbIION IuIomaay,
oOpasytomuecss Npu OOBEJUHEHUH CTPOUTEIBHBIX METAUIOKOHCTPYKIMNA, METaNTHYeCKuX



TpyOONIPOBOJIOB,  HAmpWMmep,  BOJO-, Ta30- W  TEIUIOCHAOXKEHHS,  Marucrpajiei
KOHJUITMOHUPOBAHUS BO3/yXa U JP. B CUCTEMY YPaBHUBAHHUS MTOTCHIINAJIOB;

- DJIEKTPOTIPOBOJIKH PA3TMYHBIX CUCTEM (PAa3IMYHOTO HA3HAUEHUS) MPOJIOKEHBI 10 Pa3HBIM
(oTHenbHBIM) Tpaccam, HampuMep, MPOBOIHUKNA CUJIOBBIX IENIEH U MPOBOJHUKH KOMIBIOTEPHBIX
YCTPOMCTB CUTHAJIM3AIUU B 3/IaHUY;

- IIeTIH BXOJISAT B 3JJAHKEC WJIU BBIXOJIST U3 HETO.

3HaueHNEe HABEJCHHOTO (MHIYIMPOBAHHOTO) MOTEHIIMANIA 3aBUCUT OT KPYTH3HBI W3MCHCHHS
(di/dt) Toka moMexu U OT pazMepa «IeTIIN.

B HOpManbpHOM pekuMe paboThl TIO MPOBOJHUKAM CHCTEMbI YPABHUBAHUS MOTCHIIMAJIOB HE
JOJIKHBI IPOTEKATh TOKH HATPY3KH CYIICCTBEHHBIX 3HAUCHUH.

3amuTHBIC U 323EMJISIFOIINE TPOBOTHUKHU U TIPOBOIHUKH YPAaBHUBAHHMSI IIOTEHITUAIOB JIOJDKHBI
UMETh JIOCTATOYHO BBICOKYIO IPOBOJUMOCTH B COOTBETCTBHH C TpeOoBaHWSAMHU I[IYD yis
oOecrievueHns 3aUThl OT TIOPAKEHUS JIIOJICH AIIEKTPUICCKHM TOKOM ¥ TIOHMKSHHS OITACHOCTH
BO3TOPaHUHN W TIOBPEXKACHHS 000OPYIOBAHUS U AJIEKTPOTPOBOJIOK B HOPMAIBHOM U aBAPUIHOM
pekHMax paboOThl AIEKTPOYCTAHOBOK W B PE3yJbTaTe BO3JCHCTBUS TOKOB M HAIPSDKCHUH,
HaBeJIEeHHBIX MOJIHHACH.

st oGecrieueHust CTaOMIIBHOCTH M HAJIEKHOCTH OTOPHOTO TOTEHIMalla 0c000€ BHUMAaHHE
JIOJIKHO OBITH YJCIIEHO MPABIIILHOMY BBITIOJTHCHHIO YPAaBHHBAHUS TIOTEHITHAIOB KaK COOCTBEHHO
MH(OPMALIMOHHOTO 000PYA0BAHHUS, TaK U B 3JICKTPUUECKOHN pacipeeuTeIbHON CeTH.

[Tpu BBITIOJHEHUW CUCTEMBI YpaBHUBAHUS IMOTCHIIMAJIOB B 3JTAHUSIX, B KOTOPHIX YCTAHOBJICHO
nH()OpPMAMOHHOE 000pPYIOBaHWE, W I KOTOPBIX TPeOyeTCs BBIMOJHCHHE MOJTHHE3AIINTHI,
TpeOOBaHUS MOJHHE3AIMUTHI U TPeOOBaHMS DIICKTPOOE30MACHOCTH JIOJKHBI PacCMaTPUBATHCS
COBMECTHO M OBITh CKOOPIUHHPOBAHBI C YICTOM YCIOBHH 3JICKTPOMAarHUTHON COBMECTUMOCTH.

Crnenyetr u30erarb HCIOJIb30BAHUS 3€MJIM B KauyecTBE OOpaTHOTO MPOBOJA, OJHAKO, €CIU
Takoe pelIeHUuEe TMPUHATO, TIIOJHOE COMPOTUBICHUE CETH 3a3€MJICHHUS JOJDKHO OBITh
MUHUMAaJIbHBIM.

JUis CHWXKEHHS BIMSHHMS BO3HUKAIOIIMX TIOMEX MOXET MOTpeOOBaThCS BBINOJHEHUE
JOTIOTHUTEIBHBIX MEp, HalpUMep, YCTAaHOBKA YACTOTHBIX (HIBTPOB WM OJOKHPYIOLIUX
KatyImiek (apocceneit).

B cnoxHbIX cucreMax, COCTOSIIIMX M3 OOJBIIONO KOJUYECTBA B3aMMOCBSI3aHHOTO
o0opy/noBaHus, YCTOWYMBOCTH OIOPHOTO MOTEHIIMAada cienyeT oOecrnedyuBaTh HpPU HMOMOIIH
IJIOCKOCTH OTOPHOTO TOTEHIUAa CUCTEMbI, K KOTOPOH ISl UCKIIOYEHUS (YHKIIMOHAIBHBIX
HapyIIeHUH WM MOBPEXACHUNH 000pYAOBaHMS MOJKIIOYAETCS, KaK MUHUMYM, ONEPAMOHHBIN
OJI0K MM cucTeMHbIN 0510K. [110CKOCTh OMOpHOTO MOTEHIMANIA JOHKHA 00€CIEYUTh TOCTATOYHO
HU3KUI UMIIEAAHC B UENAX MOJAKII0OUEeHUs GHIBTPOB, 000pyaoBanus mKadoB, SKpaHOB Kabeneit
B IIpeleiax BCEero Juama3oHa 4YacTOT, BO3JACHCTBUIO KOTOPBIX MOXET TOJBEpPrarhecs
obopynoBaHue, W MOXET OBbITh BBINOJHEHA B BHJAE METAIMYECKOTO JIHCTa WIIHU
SKBUIIOTEHIIMAIBHON CETKHM C COOTBETCTBYIOIIMMH pa3MepaMu sueeK. YacTOTHBIM nuanazoH
JOJIKEH BKJIFOYATh YacTOTHI MEPEXOJHBIX PEKUMOB, TaKMX, KaK KOMMYTallMOHHBIC, KOPOTKHE
3aMbIKaHUA, TPO30BbIe pa3psansl. [logaepkanre ypoBHS MOTEHIMANA MPU MOMOIIM IJIOCKOCTH
OTIOPHOTO MOTEHIIMAaJa He 03HaYaeT 0053aTeIbHOr0 €€ UCTIOIb30BaHus B I 0OPaTHOTO TOKA.

Mepbl 1O  YIYYIIEHUIO YCIOBUN  OJEKTPOMArHUTHOM  COBMECTHMOCTH, Hampumep,
BBITIOJIHEHUE YPAaBHUBAHUS MOTEHIIMAIOB, MOTYT OBITH MCIOJIb30BAHBI TAKXKE JUIS 3aIIUTHI OT
CTaTHUYECKOTO AIIEKTPUYECTBA.

Jlnia ynydiieHus: yeJIoBUi SJIEKTPOMAarHUTHOW COBMECTUMOCTH B DJIEKTPOYCTaHOBKAX 3/IaHU,
B KOTOPBIX YCTAaHOBJICHO HH(POPMAITMOHHOE 000pYyI0BaHHE, TOHKHA OBITh MpUHsTa cucteMa TN-
S.

PaccmoTpennsie B pasnmenax 3 - 5 IlocoOusi TeXHWYECKHE PEIICHHUS MO 3a3eMIICHHUI0 U
YPaBHUBAHUIO MOTEHIIMATIOB UH(POPMAIIMOHHOTO 000PYA0BaHUS, YCTAHABINBAEMOTO B 3[aHMUSIX,
JOJIKHBI 00eCTIeUunBaTh:

- 3QIIUTY JIOAEH OT MOPAKEHUS AIEKTPUIECKIM TOKOM;
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- HAJSKHYIO CTAOMJIM3AIMIO YPOBHS OIOPHOTO TOTEHIMANa B Ipenenax BCeH yCTaHOBKHU
MH(GOPMAIIMOHHOTO 000PYIOBAHHS,

- YIOBJIETBOPHUTENBHBI YPOBEHb AJIEKTPOMArHUTHONH COBMECTUMOCTH HH()OPMAITMOHHON
YCTAaHOBKHU B LECJIOM JIA UCKIIHOUCHUA WM MMOHWKCHUA IMOMCEX, BBI3SBIBAIOIIHNX C6OI/I B pa60Te
MH(POPMAIMOHHOTO 000PYIOBAHMSL.

BLI60p MCP, OTpaHUYHBAOIIUX BJICKTPOMAIrHUTHLIC BOSI[GI\/JICTBI/UI, JOJDKCH NPOU3BOJUTHCA HaA
CTaJud IPOEKTHUPOBAHUS COBMECTHO pPa3pabOTUYMKAMU apPXUTEKTYpHO-CTPOUTEIBHOU U
NEKTPUYECKOMN YaCTEH MPOEKTA.

[Ipumensiemoe >IEKTPOOOOPYAOBaHUE JIOJDKHO OTBEYaTh TPEOOBAHUSM COOTBETCTBYIOIIMX
CTaHAapTOB K BJICKTpOMaFHI/ITHOI\/JI COBMCCTHUMOCTH.

TpebGoBanusi kK 00OPYJIOBAHHIO, YIUTHIBAIOIINE OCOOBIC YCIOBHS €ro paboThl (eCiau Takue
UMEIOTCS), JOJKHBI ObITh COTJIaCOBaHbI MOKYIaTeaeM 00OpYyJOBaHUS M €ro MOCTaBUIMKOM MpU
3aKITIOYEHUH KOHTPAKTA Ha IMOCTaBKY 000PYIOBaHMUS.

3. UcTouHUKH JICEKTPOMATrHUTHBIX BO3/eiicCTBUIA 1 MEPDBI 110 UX CHUKCHUTO

DNeKTpUYecKoe U DIIEKTPOHHOE 000pydOBaHUE, UYBCTBUTEIBHOE K DJIEKTPOMAarHUTHBIM
BO3JICHCTBUSM, HE CIEAYyeT pacrojaratb BOJU3M TOTEHUUAIbHBIX HCTOYHMKOB TaKHUX
BO3/IEUCTBUH, K KOTOPBIM, HAIIPUMEP, OTHOCSTCS:

- YCTpOICTBa KOMMYTAIIMM UHIYKTUBHBIX Harpy3o0K;

- BJIEKTPOIBUTATENIH;

- (IIOOpECIIEHTHBIE HCTOUHUKHU CBETA;

- CBapO4HOE 000PYI0BAHHUE;

- KOMITbIOTEPHI;

- BBIIIPSIMUTENH, IPEPHIBATEIH;

- YaCTOTHBIE MPE0OpPa30BaATEIN U PETYIATOPHI;

- TAQTHI,

- TpaHCcPOpMaTOPHI;

- KOMMYTallHOHHO-PACIpeeIUTEIbHbIE IIUTHI;

- CUJIOBBIE MarucTpalibHbIE U PaclpeaeInTeNbHbIe ITMHOIPOBOIBI U JIP.

Jlis  CHWKEHUs  BIUSHUSA  OJCKTPOMArHUTHBIX W JJIEKTPUYECKUX  MOJell  Ha
3NIeKTpOoOOOpYyI0BaHUE MPHU MPOESKTUPOBAHUM U BBITIOJHEHUH CTPOUTEIBHO-MOHTAKHBIX paboT
CJIeTyeT BBIIOJHATH OJJHY WJIM HECKOJIBKO MEp, YKa3aHHbBIX HUXKE:

- MeTaJUIMYecKrue 000JI0UYKU U IKPaHbI Kabenel U MeTalInueckue 000J0UYKH 000pyI0BaHUS
JOJIKHBI OBITH PUCOEIMHEHBI K 001IeH crucTeMe ypaBHUBAaHUS IOTEHI[UAJIOB;

- MPHU BBINOJHEHUH 3JIEKTPONPOBOJOK MPOBOJHUKU CHIIOBBIX M HMH(OPMAIMOHHBIX IIeTei
clieyeT MPOKIaAbIBaTh MO OOIMIMM TpaccaM MAJisi HCKIIOYEHUs oOpa3oBaHHS HMHIYKTUBHBIX
KOHTYpPOB (II€TENb);

- WH(QOpPMAIIMOHHBIE W CHJIOBbIE KalOenu IOJDKHBI ObITh OTAENEHBl IpYr OT Jpyra B
COOTBETCTBUHU C II. 5.1;

- B MECTax MepeceueHuit kabenu JOHKHBI IPOKIIAAbIBATHCS MO MPSIMBIM YTIIOM;

- Tpu HEOOXOAMMOCTH CJEIyeT MpeAycCMaTpuBaTh YCTAHOBKY YCTPOWMCTB TOJaBJICHHUS
UMIIYJIbCHBIX NEepeHanpsHKeHUH 1/nin GUIIbTPOB:

- €CIIY 37JaHUE UMEET CUCTEMY MOJIHUE3AILUTHI,

- CUJIOBBIE M KOHTPOJIbHBIE Ka0elu JOKHBI TPOKIAIbIBATHCS HA PACCTOSIHUU HE MEHee 2
M OT TOKOOTBOJIOB MJIH OBITh 3aIllMIIEHBI TPU TOMOIIY 3allUTHBIX SKPAHOB;

- MeTaJUIMYecKHe TpyObl, KOpoOa, JOTKM U T.N., a TAKKE METaNIHYeCKue O0OO0JOUYKU
CHJIOBBIX M KOHTPOJBHBIX KaOenel MOJKHBI ObITh MPUCOEIUHEHBI K CHCTEME
ypaBHMBaHMS TOTEHIMAIOB B COOTBETCTBMM C TpeOOBaHMSIMU K YCTPOHCTBY
MOJIHAE3AIUTHI;

- MIpU MPUMEHEHUH YKPAaHUPOBAHHBIX MHPOPMALMOHHBIX Kaleyel JOJKHBI ObITh MPUHATHI
MEpBI, UCKIIOYAIOIINE MPOTEKaHWE aBapUMHBIX TOKOB IO 3a3€MJICHHBIM JKpaHaM M >KHWJIaM
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Kabeneil. B HEeKOTOPBIX CITydasx JUIst 5TOTO MOKET MOTPeOOBATHCS MPOKIIAKA TOTIOTHUTEIEHOTO
YPaBHHUBAIOILETO IPOBOAHKKA, TApAIJIEILHOTO Kabemto (cM. puc. 1);

- B T€X CIIy4asix, KOTJa SKpaHUPOBaHHbIE MH(POPMAIIMOHHBIE KaOenu SBISIOTCA OOIUMH IS
HECKOJIBKUX 3/aHMM, DJIEKTPOYCTAaHOBKU KOTOPBIX NMUTAKOTCA OT cucreMbl 1T, mapamiesnsHO
3TUM KaOeJsiM JIOJDKEH OBITh MPOJIOKEH MPOBOJHUK ypaBHHBAHUS MOTCHLIUAIOB (CM. pHC. 2).
CeueHre 5TOro INPOBOJHUKA JOKHO OBITh He MeHee 16 MM? 10 Meau MM OBITH
SKBUBAJIEHTHOTO 10 IPOBOJAMMOCTH CEUYEHHS W3 JIPYrMX MaTepuajoB M COOTBETCTBOBATH II.
1.7.137 IIYD ceapMOro U3IaHus;

- 3HAYEHUS CONPOTHUBIICHUS (MMII€JJaHCA) LIeTIed ypaBHUBAHUS MMOTEHIMAJIOB JOJDKHBI OBITH
MUHUMAaJbHBIMU. JIJI1 3TOr0 TNPOBOJHUKM IPUCOEIUMHEHUM K CHCTEME YpaBHMBAHUS
MOTEHLIMAJIOB JOJDKHBI HMMETh KpaTyailllihe JUIMHbl M CIEUUalbHYI0 (QOpMYy MONEPEUHOTO
cedyeHus. Tak, HampuMep, OTHOILIEHUE IIMPUHBI K TOJIIMHE IJIETEHOM MEIHON NepeMbIuKU
JOJIKHO OBITH HE MEHEE MATUKPATHOTO;

- NpU HAIWYUU B 3J1aHUU OOJIBILIOTO KOJIMYECTBA HMH(DOPMAIIMOHHOTO O0OpPYAOBaHMS H
HE0OXO0IMMOCTH BBINIOJHEHUS (YHKIIMOHAIBHOTO 3a3€MJICHUS PEKOMEHIYETCs [l YpaBHUBAHUS
MOTEHIIMAJIOB TAKOI0 000PYI0BAaHUS BBIMOJIHATH IIMHY B BUJIE 3aMKHYTOTO KOJIbIIA.

IIpumevanns:

1. Ecnu 3a3emuieHHass 000JI0YKa HCTIOJIB3YETCSI B Ka4d€CTBE O6paTHOFO MpoBoJia B ILECMNAX CHUIHAJIM3AlUH,
pEeKOMEHyeTCsl IPUMEHEHHE KOAKCHaIbHOro Kabes.

2. B cnyyae, ecnu He yJaeTcs IOCTHIHYTh COINIACOBAHHOE PEIEHHE MO BBHIMOMHEHUIO TpeOoBaHuii m. 1.7.82
H—BIZ') CECABMOI'o M3JJaHUsA K BBIITOJHCHHUIO OCHOBHOM CHCTEMBI YpaBHUBaHWs IIOTEHIHAJIOB, OTBETCTBEHHOCTH 3a
BO3MOKHBIC IMOCTICACTBUA OIMMACHOCTH MOPAXKCHUA IJICKTPUYCCKUM TOKOM H}O}Ieﬁ W TTOBPEKIACHUA o6opy)1013aHI/m
BCJICACTBUC HepeHal’[prKeHHﬁ, BO3HHMKAIOMIUX HU3-3a TOr'0, YTO TCJICKOMMYHUKAIIUOHHBIC Ka6CHI/I HEC NNPpUCOCTUHCHBI
K CUCTEME YpaBHUBAHUA MMOTCHIHAJIOB, IMMOJHOCTBIO JIOKUTCA Ha BJIaJCliblia 3TUX Kabenel uimn OKCIIITYaTUPYIOUIYIO
HX OpraHusanulio.

3. Tlpobnemsbl, cBs3aHHBIE C HEPABHOMEPHBIM pacHpele/ieHHEM IOTCHIMAJIOB B 3eMJIe B Pa3BETBIICHHBIX

TEJIEKOMMYHUKAI[MOHHBIX CETSX, TAKXKE OTHOCSITCS K OTBETCTBEHHOCTH OpPraHM3alluH, KOTOpasi SKCILUTyaTHPYET 3TH
CETH U MOKET IPUHUMATh APYTUE PELICHHUS.

3.1. Cucrema TN
B aneKTpoycTaHOBKAax 34aHWKA, B KOTOPbIX Pa3MeLLeHO WAW MOXKET ObiTb pasmelleHo
6onblwoe KonnyectTso MHGOPMaALMOHHOrO 06opyA0BaHUA, HE ceayeT NPUMeHATb cuctemy TN-
C. B TaKMX 3N1€KTPOYCTaHOBKaX A0KHa bbiTb NpuMeHeHa cuctema TN-S:

- HauMHaA OT BBOAHOrO YCTPOWCTBA 3/IEKTPOYCTAHOBKMU 34aHWA, €CNU 3/NEeKTPOYCTaHOBKA
Nnony4yaeT NUTaHMEe OT KOMMYHa/IbHOM CETU HU3KOro HanpsXeHua (cm. puc. 3 A);

- HaYMHaA OT 3aXKMMOB TpaHCcHOPMATOPaA, €CAN INEKTPOYCTaHOBKA MNOJyYaeT NUTaHue oT
TpaHcHOPMATOPHOM NOACTAHUMWU, BCTPOEHHOMW B 3TO Ke 34aHMe U ob6cnyKuBaemon
Nonb30BaTe/IEM 3NEKTPOYCTAHOBKM 34aHUsA (CMm. puc. 3 B).

Mpu ycTtaHOBKe WHPOpPMAUMOHHOrO 0bOOpyAOBaHMA B CyLLECTBYIOWEM  343HUW,
pacnpegeneHue 371eKTPOSHEPTMU B KOTOPOM BbiNoaHeHO no cucteme TN-C-S (cm. pwuc. 4),
AOMIKHA 6bITb NpeaoTBpaLLeHa BO3MOXKHOCTb 06Pa30BaHUA 3aMKHYTbIX KOHTYPOB («neTesib»)
NHGOPMAUNOHHBIMK Kabenamu. Jna sToro moryT BbITb MICNONb30BaHbI CAeAyloLne mepbl:

- NnpeobpasoBaHue yyactka TN-C ceTh 34aHUA, MOKa3aHHOro Ha puc. 4, B TN-S, Kak nokasaHo
Ha puc. 3 A;

- €C/IN 3TO HEBO3MOXHO - YCTPAHEHWEe MNOKAa3aHHbIX Ha PUC. 4 B3aUMHbIX CBA3EN «2)»,
obpasyembix WMHOOPMALMOHHBIMU Kabenamm MexKay pasanyHbiMKM 4Yactamu cetm TN-S,

Hanpumep, Npn NOMoLWKn BOIOKOHHO-ONTUYECKNX BCTABOK.
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3.2.Cuctema TT
B cucteme TT Heob6XoAMMO Y4UTbIBAaTb BO3MOXKHOCTb BO3HMKHOBEHMUA MNepeHanpaxXeHun
MeXAy TOKOBeAyLWMMM YacTAMM WM OTKPbITbIMW MPOBOAAWMMM YaCTAMWU, €CAU OTKPbITbIe
NnpoBoAALIME YACTU Pa3/INYHbIX 343HUNA MPUCOEAMHEHbI K Pas3/IMYHbIM 333eM/IMTENSM, He
CBsi3aHHbIM MeXay cob0li NPOBOAHMKOM.

3.3.Cucrema IT
B cucrteme IT HEO6XOAVIMO Y4nTbIBATb BO3MOXHOCTb MOBbIWEHNA HaAMPAXEHUA MexXay
¢a3HbIMVI NPOBOAHUKaMU WU OTKPbITbIMKU NpoBOAALWLMMU YHYaCTAMU A0 3HaAYeHWuA ﬂVIHEVIHOI’O
HanpAXeHUA nNpu nepsom 3aMblKaHUMU Ha 3E€MTHO.

MoaTomy B LenAx, NUTaOWMX MHPOPMALMOHHOEe 0b6opyAOBaHME, BKAOYEHHOE Ha ¢a3Hoe
HanpsMKeHne mexkay ¢asHbiIM U HyneBbiM pabounm (HeWTpasibHbIM) MPOBOAHUKOM, AN
KoToporo [OCT P M3K 60950-2002 He npeayCMOTPEHa BO3MOMKHOCTb TaKUX MOBbILEHWM

HanNpPsA)XeHUa Mexay TOKOBeAyLMMMU MPOBOAHUKAMMU U OTKPbLITHIMK MPOBOAALWMMMU YaCTAMM,
HeobxoAMMO NpeayCMaTPUBaTb COOTBETCTBYHOLLYHO 3aLLMTY OT NepeHanpaXKeHuin.

3.4. [IuTaHHue OT HECKOJIbBKUX HCTOYHUKOB
MpW NUTAHUU OT HECKOJIbKMX UCTOYHUKOB B cucTeme TN HelTpanu 3TUX UCTOYHMKOB MO
YC/IOBUIO 3/IEKTPOMArHUTHOW COBMECTUMOCTU AO0/IXKHbl BbITb 3a3eMIeHbl B OJHON U TOWN Xe
TOYKe, paBHOYAA/NEHHOW OT BCEX MCTOYHMKOB (CM. puc. 7).

Mpy NUTAaHUU OT HECKONBKUX UCTOYHUKOB B cucTeme TT HEWTPaANU UCTOYHMKOB MO YC/OBUIO
3N1EKTPOMArHUTHOM COBMECTMMOCTM PEKOMEHAYETCA COeAUHUTb MeXAy coboi U 3a3eMnuTb
TO/NIbKO B OHOW TOYKE, PpaBHOYAANEHHOMN OT BCEX MCTOYHUKOB (CM. puc. 8).

3.5. BBoj B 31aHue
Bsog B 34aHMe MeTannuyeckux Tpyb, Hanpumep, BOAO- M rasoCHab»KeHus, oTonieHus, a
TaK»Ke Kabenei pekomeHayeTcs BbINOHATb B O4HOM M TOM e MecTe. Bce 3T KoMMyHMKaLmm
AO/MXHbI 6bITb NPUCOEAMHEHbI K aBHON 3a3eMAAIOWEN WKMHE NPWU NOMOLLM NMPOBOAHMKOB
ypaBHWBaHWA NOTEHLMANOB KpaTyaiLLen ANNHbI C MaibiM COMPOTUBAEHMEM (CM. puc. 9).

3.6. YcTaHOBKA 000pyA0BaHMA B Pa3/IMYHbIX 3JaHUAX
Ecnu B pasnnyHbIX 34aHMAX, CBA3AHHbIX MeXay coboi oblen MHGOPMaLMOHHON CUCTEMOI,
BbIMO/NHEHbl HE CBA3AHHblEe APYyr C APYrOM CUCTEMbl YPaBHWUBAHWA MNOTEHLMANOB, B
MHPOPMAUMOHHbBIX  LUENAX AO/MKHbl  MPUMEHATbCA  BOJIOKOHHO-OMTUYEecKMe Kabenu B
HEMETANNIMYECKMX OOO0NOYKaX M He WMellWMne MEeTaNIMYeCKUX uYacTer, WauM  apyrue
HenpoBOAALLME  CUCTEMbl  Mepefayun, Hanpumep, MWKPOBOJIHOBbIE  CUCTEMbI WU
pa3fennTeNbHble CUrHabHbIE TPaHChOpPMaTOpbI.

PeweHune npobsiem, BO3HUKAKOWMX B MPOTAKEHHbIX M PA3BETBAEHHbIX MHOOPMALMOHHbIX
CeTAX M3-3a PA3HOCTM MOTEHULMANOB yAaNEHHbIX APYr OT APYra y4acTKOB 3eMJ/IN, OTHOCUTCA K
OTBETCTBEHHOCTM OpraHW3auMu-onepaTopa 3TOW CeTM, KOTopas MONKET NPUMEHATb Apyrue
cnocobbl obecnevyeHma aNeKTPOMArHMTHOM COBMECTUMOCTH.
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3.7. llepek104YyeHU e UCTOYHUKOB IUTAHUA

B cucteme TN KOMMyTaLMOHHbIE YCTPOMCTBA NEPEKNOYEHMA NUTAHMUA C OAHONO UCTOYHMKA
Ha gpyron (Hanpumep, c paboyero Ha pe3epBHbIN) AO0MKHbI OAHOBPEMEHHO MeEPEeKYaTb
¢dasHble NPOBOAHMKN U HYNEeBOW pabounin (HeMTpanbHbIA), €CAN TaKon MMeeTca, NPOBOAHUK
(cm. puc. 10 A, 10 B 1 10 C). Pa3pbiB HyneBoro paboyero nNpoBOAHMKA MPU NepeKtoYeHnn
npeaoTepawaeT o6pasoBaHNe 3NEKTPOMATHUTHbIX Nonen 6ayKAAWMMN TOKaMU OCHOBHOM
NUTaOWEN CEeTU 3NEKTPOYCcTaHOBKK. Cymma TOKOB B 04HOM Kabene A0MKHA 6biTb paBHA HYO.
3TO rapaHTMpyeT MnpoTeKaHWe TOKa B Hy/leBOM paboyem NPOBOAHWMKE TONbKO TOW Lenw,
KOTopas BK/OYEHa B paboTy. MNpun aTom cneayeT MMEeTb B BUAY, YTO K Hy/ieBOMY paboyemy TOKy
nobaBnseTcs ToK 3-M rapmoHuKKM ¢asHoro nposoaHumka (150 M) ¢ Tem ke yrnoBbiM CABUTOM

das.

3.8. YcTaHOBKA 060pyl0BaHUA B CyLIE€CTBYIOLIMX 3JaHUAX
Ecnv MHbopmauMoHHOe obopyaoBaHME YCTaHAB/AMBAETCA B CYLLECTBYIOLIEM 34aHWUW, B
KOTOPOM MMelolleeca 060pyA0BaHME MOKET OKasbiBaTb HeXenaTe/lbHoe 3/1eKTPOMarHUTHoe
BO3/AelCTBME Ha BHOBb YCTaHaB/IMBaemoe MHbopMaLunoHHoe obopyaoBaHue, A1A YMeHbLIEHMSA
3TOro BO34ENCTBMA PEKOMEHAYETCA BbINONHEHME Caeayowmnx mep (cm. puc. 11 A):

- NpUMeHeHune obopyaoBaHua Knacca |l (c 4BOMHOM UM yCUNEHHOW U3onaumeit);

- NPUMEHeHue pasgenuTenbHbix TpaHcpopmaTtopos. Llenu, nuTatowmeca OT BTOPUUHbLIX
06MOTOK TpaHCHOPMaTOPOB, PEKOMEHAYETCA BbINOAHATL No cucteme TN-S, ogHaKo, B 0CObbIX
CNy4anx MOXKeT bbITb NPUMeHeHa cuctema IT;

- NpumeHeHune B MHCI)OpMaLI,MOHHbIX uenAax BO/IOKOHHO-ONTUYECKUX BCTABOK, HE MMEOLWNX
METaNNNYECKNX 31EMEHTOB.

MpumeyaHue: MprmeHeHWe peKkomeHZauMii n.n. 1 u 2 MoXKeT 6biTb OrpaHWYEHO MO YC/OBUIO
npeaenbHoM (rpaHNYHOM) YacTOTbl AW B CBA3W C BOSMOXKHOCTbIO HEMPAMBIX Y43POB MOHUM.

3.9 Pa3melieHue 060pyA0BaHUS
JNeKTpUYecKoe 1 aNeKTPOHHOEe 060pyA0BaHME MOHUTOPUHTIA, PErYIMPOBAHMNA NapamMeTpoB,
KOHTPOAA, 3alWNTbl U Ap. ANA YyaydleHUA yCI'IOBMl‘ﬁ aneKTpOMaI'HMTHOﬁ COBMEeCTUMOCTUN O01KHO
pa3dmellatbCA B 3aKPbITbIX HUWAX CTPOUTENIbHbIX KOHCprKLI,VIVI 30aHNA UAN B cneunanbHbIX
nomeLlwieHnAX.

YCTpolicTBa NpPUCOEAUHEHUA BXOSAWMX B 34aHME M BbIXOAAWMX M3 HEro CWUAOBbIX W
MHPOPMALUMOHHbBIX LLenen AO0MKHbl  OblTb  PAcnosOXKeHbl B OAHOM MeCcTe UAM B
HenocpeacTBeHHOM 6AM30CTU Apyr OT Apyra.

He ponyckaeTtca ycTaHaBAMBaTb B O4HOM LWKady, Ha OAHOM CTeNNaxe, KapKace UM Ha
OOHOWN CTOMKE 3NEeKTpUYeckoe U MHPopmaLMoHHOe O0BOopyAOBaHWE, a TaKKe MOHTAXKHble,
OTCEKU (AWMKKM) C INEKTPUYECKMMU U MHOOPMALMOHHBIMM NPOBOAAaMM U THe3gda (610Ku
32XKMMOB) ANA UX NOAKNOUEHUA.

He ponycKaeTca npoknaabiBaTb MHGOPMALMOHHbIE NPOBOAA U Kabenn BHYTPU WKapoB M Mo

NMOBEPXHOCTM LWMTOB CMI0BOTO 3/1EKTPO06OPYA0BAHMA.
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3.10 AnnmapaTsl 321U ThI
MpumeHaemble 3alWMUTHble annapaTtbl AOMXHbI MMeTb COOTBETCTBYIOLLYIO BbIAEPKKY
BpemeHun AnAa UCKNKYEHUA NOXKHbIX OTK/IIOUYEH U TOKaMM nepexoaHbiX pexXmnmoes.

3.11 Ka6esiu neney CUrHaJiudaniiu
B uenax curHanusaumm cnegyet NPMMEHATb 3KPaHUPOBaHHbIe Kabenun unm kabenm c BUTbIMMK
napamu.

4 3azemileHHe U YPABHMBAHHE NMOTEHIMAJIOB

4.1 CoeaiHEeHHUe 3a3eMJINTeJIeHn
Ecnun ana MHd)OpMaLLMOHHOVI YCTAaHOBKWU 34adHUA Tpe6yeTCF| BbIMO/IHEHUE 3aWLUNTHOIO "
GYHKLMOHANbHOMO 3a3eM/IeHUsA, a TaKKe 3a3eM/IeHUs CUCTeMbl MOJIHME3aLUTbI, He credyeT
BbINONHATL OTAE/NbHblE HE3aBUCMMble 3a3emMAUTeNnu, npeaHasHaydeHHble ANA peanvsauumu
Ka)Ka0M N3 3TUX 3a4a4, Mo CNeAyOWMM MPUYUHAM:

- MeXay TakKmmMmu 3asemanmTenamm  UMMeeTCA CBA3b, KOTOpaA MOXKET npmeBoanTb K
HEKOHTPO/NIMPYyEMbIM NOBbIWEHNAM HAaNPAXEHUA Ha OﬁOpy,CI,OBaHMM,'

- 4actu O60pyﬂ,OBaHMF|, AOCTyNnHblE OAHOBpPEMEHHOMY NPUKOCHOBEHWUIO, MOTYT UMETb
pa3anyHblie NnOTEHUMAbI OTHOCUTE/IBHO 3EMTN;

- cO34aeTcA  OMacHOCTb  MOPA*KeHMA  3/IEKTPUYECKMM  TOKOM, 0COBEeHHO  npu
nepeHanpsaKeHUAX aTMOCHEepPHOro NPOUCXOKAEHMUA.

Mo3Tomy Bce 3a3eMMUTENM OAHOrO 34aHUA AO/IKHbI BbITb cOeaMHEHbI mexay cobon (puc.
12).

MpPOBOAHMKN 3aWMTHON U PYHKLMOHANBHON CUCTEM YpPaBHUBAHMA MOTEHLMANOB LOMKHbI
NPUCOeAMHATLCA K NAaBHOM 3a3eMAAoWENn WWHe (3aknumy) MHAMBMAYaNbHO (pa3genbHo)
TakKum 06pasom, 4Tobbl OTK/AKOYEHWE OAHOrO MPOBOAHWMKA HE Hapylwano npucoeauHeHUN
APYr1X NPOBOAHWKOB.

B Tex cnyyasx, Korga 31eKTpoHHoe obopyaoBaHMe WMCNOAb3yeTca ANA CBA3M U obmeHa
MHPOPMALMEN MeXKAOYy HECKONIbKMMW 343aHUAMMW, KaxKOoe W3 KOTOPbIX MMeeT CBoe
3a3emnAolLee YCTPOMCTBO, M NPU 3TOM 3a3eMIUTENU Pas3/INYHbIX 34aHUIM He MoryT 6biTb
coeAnHeHbl Mexay coboll, Hanpumep, U3-3a UX BObLLONM YAAaNEeHHOCTU APYr OT Apyra, cieayeT
BbIMONHATbL ra/ibBaHNYECKOE pa3feneHune uenei cBAsu, Hanpumep, Npyv NOMOLLM BOJOKOHHO-
ONTUYECKUX BCTAaBOK (CM. TaKKe n. 3.8).

4.2 YpaBHUBaHNeE NIOTEHIIMAIOB
CxeMy cOeAVMHEHWA B CeTW YpaBHWBAHMA  MOTEHLMANOB, BbINOJAHAEMON  ANA
MHPOPMALMOHHOTO 060pYAOBaHWA, MOMHO paccMaTpMBaTb Ha YpOBHe BCEro 34aHuA
(ocHOBHaA cucTema ypaBHMBAHWA MOTEHLMANOB), HA YPOBHE MHPOPMALMOHHOW YCTAaHOBKM B
LLe/IOM 1 Ha YPOBHeE rpynn COBMECTHO YCTaHOB/IEHHOTO MHGOPMALMOHHOro 06opyA0BaHUA.
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Ons co3gaHUA OCHOBHOM CUCTEMbI YPaBHMBAHWUA MOTEHLMANOB [0/KHbI MUCNONb30BaThCA
METaN/INYECKME IIEMEHTbI, UMEIOLMECA B KaXKA0M 34aHMU, Hanpumep, raBHas 3a3emMNaoLLan
lWKHa, 3awWwmnTHble (PE) NpoBOAHMKKM, MeTannmMyeckue Tpybbl BOAONPOBOAA WM KaHanu3auuu,
CTa/ibHble CTPOUTENbHbIE KOHCTPYKLMW, CTaNbHas apMaTypa Kene3obeTOHHbIX KOHCTPYKLMM,
KOTOpble [OMNONHAKTCA MNPOBOAHUKAMMU U  MarucTpansMum YypaBHUBaAHMA MOTEHLMANOB,
KabeNbHbIMU KOHCTPYKUMAMU U Ap. ANA NONYYEeHUA AO0CTaTOMHO HU3KOrO COMPOTUBAEHMA U
BbICOKOM MPOBOAMMOCTM CUCTEMbI YPaBHMBAHMA MNOTEHLUMANOB, 06ecneynBaroLLmMX YyCI0BUA
3/1eKTpobe3onacHoCTy.

B Kakgom 34aHUM A0/MKHA ObiTb NpeAycMOTpeHa rnaBHaa 3asemnsowan wuHa (M3LU),
PacnofioKeHHasd Ha MWHMMANbHOM PacCTOAHMM OT BXOZ4a B 34aHME CU/IOBbIX U
MHPOPMALMOHHbIX Kabeneil. B 3aBMCMMOCTM OT CNOXKHOCTM M obbema o0b6opynoBaHUA
MHGOPMALMOHHON ycTaHOBKM 3L 3a4aHMA MoXKeT 6biTb BbINO/MHEHA B BUAE MArncTpaam uUnu
KONbL,EBOM MarncTpanm.

JKpaHbl BCeX BXOAALWMX B 34aHMEe Kabenei A0MKHbI ObiTb MPUCOEAUHEHbI K T1aBHOM
3a3eMAAI0LLEN LWMHE NPU NOMOLLM HU3KOOMHbIX, MMEILIUX KpaTyalillyto A/IMHY COeAUHEHUN.

OTKpbITble NPOBOAALLME YACTU 3INEKTPOObOpPYyAOBaHMA B 34aHUU COEAMHAIOTCA MEXAY
coboit nocpeacTsom 3aWUTHLIX (B cuctemax TN - HyneBbix 3aWmTHbIX) (PE) NnpoBOAHMKOB.

[N Npou3BOACTBEHHbIX 34aHMIA M TaKMX OOLLECTBEHHbIX 34aHWUMA KaK, Hanpumep, 6aHKK,
LEHTPbl yNpaBAeHWa, B T.4. TEXHONOTMYECKMMM Mpoueccamu, M T.M., HaCbIWEHHbIX
MHPOPMALMOHHbIM 060pyAOBaHMEM, NpPeAHA3HAYeHHbIM AONS OCYLLECTBAEHUA Pas3INYHbIX
3aflay, /YYWMM pPELIEHWEM ABAAETCA BbINOSHEHME obuwen ceTn Ana  ypaBHUBAHUA
NOTEHLMANO0B, 3aHYNEHNA N GYHKLMOHAbHOTO 3a3eM/IeHUS.

Cuctemy ypaBHMBAHMA MOTEHUMANOB AAA WHPOPMAUMOHHOTO o6opyaoBaHUA B TaKMX
30aHUAX PEKOMEHAYETCA BbIMNOAHATL MPU MOMOLLM 3aMKHYTOM KO/IbLEBOM Marnctpanm,
npeacrasnsaolwenn cobon ronbih UAM U30IMPOBAHHBINM MeaHbIA NPOBOAHWUK, YCTaHOBAEHHbIN
OTKPbITO MU 3aLUMLLEHHbIN, HAaNPUMep, NPOSIOXKEHHbIV B Kopobe, Takum obpasom, 4Tobbl OH
6bln AOCTYyNeH ANA NOAKNOYEHMA K HEMYy 3alWMTHbIX M OYHKUMOHANbHLIX NPOBOAHWKOB
YPaBHMBAHMA MOTEHLMANOB B NtOOOM MecTe, U MPONOXKEHHbIA NO BHYTPEHHEMY NEPUMETPY
303HUA UKW MOMELLEHUA, B KOTOPOM YCTaHOBAEHO MHPOPMALMOHHOe obopypoBaHue. TaKas
KOMbL,EBAA MarncTpanb AONIKHA OXBaTblBaTb, NO KpalHElN Mepe, CUCTEMHbIN 610K Mo ero
BHELIHEMY NEPUMETPY.

MpyM HaAUMUMM  MOLLHBIX WCTOMHMKOB 3NEKTPOMArHUTHbIX BO3AENCTBMA WAM  0OCOObIX
TpeboBaHMN K COXPAHHOCTN MHPOPMALMK MOXKET NoTpeboBaTbCA CO34aHME IKPAHUPOBAHHbIX
NMOMELLEHWNI, YTO ABASETCA MAKCMMANbHOM MEPOM NPU BbINONHEHUU CUCTEMbI YPaBHUBAHUA
noteHunanos. [lpumepbl BbINOJIHEHUA CUCTEM YpPaBHMBAHMA MNOTEHLMANOB B 343HUU
npueegeHbl Ha puc. 11 A-11 1 v puc. 13 - 16.
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HyneBble 3alUTHble NPOBOAHWKW, 3a3eMNAKOWMA NPOBOAHUK 3aLUMTHOrO 3a3eM/eHua U
NPOBOAHUKN 3aLMTHOIO YPaBHMBAHMA NOTEHLUMANOB A0NXKHbI UMETb LIBETOBYIO MaPKUPOBKY B
BMAE XKENTO-3e/1eHbIX NOJOC.

B 3aBMCMMOCTM OT CTeneHu Ba)KHOCTU WHdopmaumn, obpabaTbiBaeMol 3/IEKTPOHHbIM
obopyaoBaHMEM, W OT YyBCTBUTE/NIbHOCTM 3TOro 06OOPYAOBAaHWA K 3/1E€KTPOMArHUTHbIM
BO3AENCTBMAM MOTYyT ObiTb MNPUMEHEHbI TPU OCHOBHbIE CXEMbl CETU YPaBHUBAHWUSA
NOTEHLMAN0B.

4.2.1 «3Be31a»

B BHUJIC <«GBC31bI», KaK IpPaBUJIO, BBIIOJHACTCA OCHOBHAad CHCTCMAa YpaBHUBAaHUA
MTOTCHIIMAJIOB.

B guctom BHJIC 3Ta CXE€Ma MOXKET OBITH INPpUMCHCHA B HEOOJIBIIINX 3JaHUAX, I'I€ KOJINYECTBO
AJIEKTPOHHOTO 000PY/IOBAHUS HE BEJIMKO: B KUJIBIX, OOIIECTBEHHBIX U T.II., B OOIIEM ciydae, JUIs
000pyI0BaHUsI, HE TPUCOCIMHEHHOTO K Ka0essiM CBsi3H (CM. puc. 13).

4.2.2 «CeTka»

B npenenax nHGpOpMaIMOHHON CUCTEMBI, 0OCOOCHHO B Mpesenax 000pyI0BaHUsI CHCTEMHOTO
0JI0Ka, cXeMa ypaBHUBAHUS TOTCHITMAIOB JOJDKHA BBITIOJHATHCS B BUE CETKH, (POpMUpPYOTICH
YpPOBEHb OTIOPHOTO TIOTCHIMAJIa W OOECIEUMBAIOIICH BBICOKYIO IMPOBOJUMOCTh W HHU3KOE
COTIPOTHBIICHHE B COOTBETCTBHU C TPEOOBAHUSMHU DIIEKTPOOE30MACHOCTH, HAJICKHOCTH
OTIOPHOTO MOTEHIIMAJA U AIEKTPOMArHUTHOW COBMECTUMOCTH.

OrTa «ceTKa» JOJDKHA BKJIIOYATh B ce0s COETUHEHHBbIE MEXIy co00# mIKadbl, cTemaxH,
CTOMKH, paclpeieTuTeNbHbIE IaHeld, KaOelbHbIe KOHCTPYKLIHH, KOpoOa, TpyObl, SKpaHBbI
kalenel U T.I. U, eclu TpedyeTcsl, CrelrnalbHO BBIIIOJHEHHYIO B TIOJTY 10 000py/I0BaHUEM UJIH
HaJl HUM BBIPAaBHHUBAIOIIYIO CETKY.

KoHTakTHbIE cOeMHEHUsI BCEX YKA3aHHBIX METAIMYECKHX YacTel MEXIy cOOO0W JOJKHBI
ofOecrieunBaTh HEMPEPHIBHOCTb 3JEKTPUYECKON IeMM M HMMETh MUHUMAalbHbIE 3HAYCHUS
MEPEXOJIHBIX COMPOTUBIICHUH.

[IpuMeHUTENBPHO K TEPMUHOJIOTUU THaBbl 1.7 IIVD cenpMOro M3JaHUs TaKyl «CETKy» IS
ypaBHMBaHHs MOTEHLHUATIOB B Mpefesiax OJHON MH(POPMAIMOHHON CHUCTEMbl WM B Ipenaenax
OJIHOTO TOMEILEHUS MOXXHO paccMaTpuBaTh KakK JOMOJHHUTEIBHYIO CHCTEMY YpaBHHUBAHMUS
MOTEHIIUAJIOB.

4.2.3 «3Be31a», COBMEIIeHHAsI ¢ HECKOJIbKHUMH MECTHBIMH «CETKaMM»

Ota cxeMa 00pasyeTcsi Ipy MPUCOSTUHEHUH «CETOK» JOMOJIHUTEIbHBIX CHCTEM YPAaBHUBAHUS
MOTEHIIMAJIOB K OCHOBHOI CHCTEME ypaBHHMBAHHs MOTEHIIUAJIOB B 3[JaHUIX, B KOTOPBIX HMEETCS
HECKOJIBKO I'PYIIIl COBMECTHO YCTAaHOBIIEHHOTO UH()OPMAIIMOHHOTO 000pyA0BaHUS (CM. puc 14).

4.2.4 «3Be31a», COBMeENIeHHAS ¢ 001eH «CeTKOI» ypaBHMBAHHUS MOTEHUHNATIOB

CxeMy Takoro Tuma cleayeT MpPUMEHATh B 3JaHUAX C OOJBLIOW HACBIIIEHHOCTBIO
MH(GOPMALMOHHBIM 000pYyJOBaHUEM, 00padaThIBAIOIIUM W/UIM TepelalouM 0c000 BaXHYIO
MHGOPMALINIO U MPEABSIBISIONIUM BBICOKHE TPEOOBAHHS K 3alIUTE OT TIOMEX.

[Ipu BBINOJIHEHUH 3TOM CXEMbI YCHIIEHHE 3aIlUTHOTO 3 (eKTa TOCTUTAETCS UCTIOIb30BAHUEM
CYIIECTBYIOIUX METAJUIMYECKUX KOHCTPYKUUI 37aHus, KOTOpbIe Ui OOpa30BaHUS «CETKU»
JIOTIOJTHSFOTCSI IPYTUMH €CTECTBEHHBIMU M UCKYCCTBEHHBIMH IPOBOAHUKAMU.

Pazmep siueek «CeTKu» 3aBUCHUT OT MPUHATON KaTErOpUH MOJIHUE3AIIUTHI 3[aHusl, OT YPOBHS
CTOHKOCTH 00OpYJIOBaHUS K TMEPEHANPSHKEHUSIM M OT YacTOTHI, HA KOTOPOH OCYIIECTBISETCS
nepeaaya nHGopMaruu (CBsI3b).
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Pa3mep sueek 3aBUCHUT OT pa3MEPOB 3aLIUILAEMOIl YCTAaHOBKH, OJHAKO, B TEX MeECTaxX, IJe
YCTaHOBJICHO 00OpPYIOBaHME, YYBCTBUTEIHHOE K DIEKTPOMArHUTHBIM BO3JCHCTBUSAM, OH HE
JOJDKEH TPEBBIATh 2 M X 2 M. DTOT pa3Mep YIOBIETBOPSAET TPEOOBAHMSM 3allUTHl Kak
YaCTHBIX (JOKAJBbHBIX) Y3JIOB CBSI3U, TaK M I[EHTPAIM30BAHHBIX CUCTEM 0OpabOTKHU M Mepesadu
uHpOpMaLuu.

B cnywasix, Korja OTAeNbHbBIE Y37l YCTAHOBICHHOTO O00OPYIOBAaHUS MPEIbSBISIOT 0COObIE
TpeOOBaHMS, YIACTKN OOIICH «CETKW», COOTBETCTBYIOIINE ATUM Yy3JIaM, MOT'YT OBITh BBITIOJHEHBI
C YMEHBIIEHHBIMU pa3Mepamu siueek (cM. puc. 15 u 11/1).

4.2.5 YpaBHuBaHMe NOTEHIIMAJI0B B MHOT03TAKHBIX 3IaHUAX

B MHOro3TaKHBIX 3JaHHUSX PEKOMEHAYETCS BBIIIOIHATh CUCTEMY YPAaBHUBAHHUs TOTCHIMAJIOB
Ha KaxxJIoM sTaxke. CHCTeMbl ypaBHUBaHUS MOTEHIMAIOB Pa3jIMYHBIX 3TaKeW JIOJKHBI OBITh
COEIMHEHBl MEXJy COOOW INpU MOMOUIM HE MEHEee JABYX BEPTUKAJIbHBIX INPOBOJHUKOB IS
CO3JIaHUsl TPEXMEPHOW pelmerdaTod CTPyKTypbl o tuiy kiuetkn @apanes. B xaudectse
BEPTUKAIbHBIX IPOBOJHUKOB TaKON pEHIETYAaTON CTPYKTYpbl MOTYT OBITH HCIIOJIb30BaHbI
METAJNIOKOHCTPYKIIMU 3[JaHUsI U JPYT'He €CTECTBEHHbIE MPOBOJIHUKH MPU YCIIOBUU OOeCTieueHus
HENPEPBIBHOCTHU JIEKTPUUECKOM LENH U HAJIEKHOCTU KOHTAKTHBIX coeAnHeHu. [Ipumep Takoit
CHUCTEMbl ypaBHUBaHHS I[OTEHIIMAJIOB TMpPUBEJEH Ha pHUC. 16 (IpUCOEAUHEHHE CHUCTEMbI
MOJTHUE3AIUTHI HE TIOKA3aHO)

4.2.5 YpaBHUBaHMe MOTEHIIMAJI 0B B MHOT0ITAKHBIX 3IaHUAX

B MHoOrosraxxueIx 3JaHUAX PEKOMCHAYCTCA BBINIOJHATL CUCTEMY YpaBHUBAHHA MMOTCHINAIOB
Ha KaXIOM 3JTaxKe. CucreMbl YpaBHUBaHUWA ITOTCHIHMAJIIOB Pa3JIMYHBIX STaxke JOJIKHBI OBITH
COEIMHEHBl MEXIy COOOW MpU MOMOUIM HE MEHEe JABYX BEPTHUKAJIbHBIX NPOBOJHUKOB IS
CO3/IaHUsl TPEXMEPHOW pemeTyaTol CTPyKTyphl 1o Tumy kietku Papanes. B kadectse
BEPTUKAIbHBIX IMPOBOJHUKOB TaKON pEHIETYATON CTPYKTYpbl MOTYT OBITh HCIIOJIb30BAHbBI
METAJNIOKOHCTPYKIIMU 3[JaHUsI U IPYTHe €CTECTBEHHbIE MPOBOJIHUKH MPU YCIIOBUU OOeCTIeueHus
HEMPEPHIBHOCTHU JICKTPUYECKON LENH U HAJIEKHOCTH KOHTAKTHBIX coeAnHeHui. [Ipumep Takoit
CUCTEMbl ypaBHUBaHHS I[OTEHIIMAJIOB TMpPUBEJEH Ha pHUC. 16 (IpUCOEAUHEHHE CHUCTEMbI
MOJTHHE3AILUTHI HE TTOKa3aHO)

4.2.6 IlpucoennHeHune K rJ1aBHOM 3a3eMJIsiIONIel INHe

['maBHas 3azemuisronias muHa (3KUM) 3JIEKTPOYCTAHOBKU 37IaHUS MOXKET OBITh BBITIOJTHEHA
TaKoW JUTMHBI, YTOOBI MPHUCOSTUHEHHE BCEX dYacTeld WHOOPMAIMOHHOTO OOOpYAOBaHUS K
CHUCTEME YypaBHHMBAHUs IOTCHIIMAIOB («CETKE») MOIJIO OBITh BBIMOJHEHO MPOBOJHUKAMU
KpaT4aiIei JuHbI (CM. puc. 16).

Ecnu cuctema ypaBHHMBaHMS TOTEHIMAJIOB BBHIMIONHSETCS C HMCHOJIB30BAHUEM 3aMKHYTOM
KOJIBIICBOW MarucTpalid, pa3Mepbl MPOBOJAHKMKA, U3 KOTOPOTO BBHIMOJHEHA MarucTpalib, JOJHKHBI
OBLITH HE MEHEE:

- 30%x2 MM - U1 IJIOCKOM MEITHOM IIMHEIL,
- 8 MM - TaMeTp KPYriaoro MeIHOTO MPOBOTHUKA.

l'onple MPOBOAHUKYU AOKHBI OBITH 3aIIHUIIEHBI OT KOPPO3UU B KAXKIOM MECTE KpPEIUJICHHS K
OCHOBAHUIO U TIPU MPOXOJaX CKBO3b CTEHBI.

4.2.7 Yactu, npucoeauHaemble K CUCTEMEe YPaBHMBAHUA NOTEHLMANOB

JononHnTenbHO K 4YacTam, yKasaHHbim B N. 1.7.82 MY ceabmMoOro mMsgaHuA, K cucteme
YPaBHMBAHMA NOTEHLMANOB A0XKHbI ObITb NPUCOEANHEHDI:

- NpoBOAALLME 3KPaHbI, NpoBOAALLME 060N0UYKM /UK BPOHA MHGOPMALMOHHbIX Kabenew;

- 3a3emniarwmne NnpoBogHNKN aHTEHHbBIX CUCTEM,
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- 3asem/iAlOWMEe MNPOBOAHMKM 333E€M/IEHHOrO MOACAa WMCTOYHMKA MOCTOAHHOrO TOKa,
nuTaloLLero MHGopmaumMoHHoe o6opyaoBaHue;

- NPOBOAHWKM GYHKLMOHANBHOTO 3a3eMNEHUA.

4.3 PyHKIIMOHAJ/IbHOE 3a3eMJ/IeHUe U YpPaBHUBaHHUeE MIOTEHMAJI0B
®YHKLUMOHANbHOE 3a3eM/ieHWe BbINOMHAETCA B TeX CAy4yasx, Korga 3To Tpebyetca ana
HOpManbHOW paboTbl 06OpyAOBaHMA, Hanpumep, NPWM WUCMONb30BaHMM 3eMAM B KadyecTse
06paTHOro NPoOBOAA B YCTAaHOBKAX 3/IEKTPOCBSA3MN.

O BbINONHEHMM 3a3emnunTena GyHKUMOHANbHOIO 3a3eMIEHMA CM. M. 4.1.

4.3.1 3a3emnaloLian WuHa.

B cnyvasnx, Koraa no yc/iioBUAM HOPMabHOM paboTbl 060pyaoBaHMA TpebyeTcsa BbINONHEHNE
WWHbI YHKLMOHANbHOTO 33a3eM/IeHUs, [NaBHaA 3a3eM/AIWAA LIMHA 3/1EeKTPOYCTaHOBKM
30aHUA MOXKeT ObiTb yA/IMHEeHa Takum obpasom, yTobbl Ntobada 4yacTb MHPOPMALMOHHOIO
obopyaoBaHMA morna 6biTb NPUCOEAMHEHA K 3TOM LWWWHE NPOBOAHWKOM HauKpaTyamluen
ANVHbI B Nt060M Touke 3gaHmA. Ecan wnHa QYHKUMOHANBHOMO 3a3eMIeHus npegHasHayeHa
OAHOBPEMEHHO ANA YPAaBHWBAHWUA NOTEHUMANOB B 34aHUM C 6ONbWIMM KONMYECTBOM TaKOro
060pyA0BaHMA, OHA MOKET ObITb BbIMO/JIHEHA B BUAE 3aMKHYTOrO KosbLa (Cm. puc. 16).

LWnHa moxeT 6biTb ronoi UANM U30NMPOBAHHOM W AOMKHA ObiTb AOCTYNHA Ha BCEM ee
NPOTAXKEHUN ANA NOAKNIOYEHUA NPOBOAHUKOB YPAaBHMBAHUA NOTEHLMANOB B Nt060M ee TouKe.
Fonan WuHa A0/XKHA 6biTb 3alMLIEHA OT KOPPO3UM B MECTax KpenaeHuin U npoxoaa CKBO3b
CTEHbl U NepeKpbITUS.

3d)d)eKTMBHOCTb WKWHbI 3aBUCUT OT TPACCbl €e NPOKAAAKN U OT nmneadaHca UCnoaib3yemoro
npoBOoAHWUKa.

Echn wuHa $YHKLUMOHANBHOIO 3a3eMNeHUs OA4HOBPEMEHHO WCMNOJIb3yeTcA B KayecTse
obpaTHOro NpoBoAa Lenn NoCTOAHHOIO TOKAa (Kak NpaBMO, B YCTAaHOBKax CBA3M), ee ceyeHune
[OJ/IKHO BbITb NPUHATO MO BEeAUYMHE 3TOro TOKa. AnA 6oNbLIMX YCTAHOBOK CeYeHne meaHOoM
GYHKUMOHANbHOW  3a3eMNAIOWLEeN WWHbI J0/MBKHO 6biTb He MeHee 50 mm?. TMageHue
HanpsA»XeHUs MOCTOAHHOTO TOKa Ha MNPOTAMEHUM 3a3eM/IAILWEN LWKHbI, WUCMONb3yeMon B
KayecTBe 06paTHOro NPoBOAa LLEenM NOCTOAHHOIO TOKa, A0/XKHO bbiTh He 6onee 1 B.

B 3aBMCMMOCTM OT BeAUYUHbI O6paTHOI'O NOCTOAHHOIO TOKa pPEeKOMeHAYETCA NMPUHUMATb
CeYeHUA WNHbLI d)yHKLLMOHaﬂbHOFO 3a3eMneHnA He meHee NpuBeaeEHHbIX B Tabn. 1:

Ta6n1/1ua 1. HanMmeHnbIIne ceueHMs ITUHBI (I)YHKI_II/IOHaJ'ILHOFO 3a3CMJICHUA

3HatCHNC 00paTHOrO <200 A <1000 A <2000 A >=(2000 A)
MIOCTOSSHHOT'O TOKa, A
CedeHue ITUHBI 50 MM? MeTTh 70 MM? MeITb 95 MM? Men 120 MM? Menpb

4.3.2 IIpoBoaHMKH PYHKUMOHAJIBHON CHCTEeMbl YPABHMBAHUSA MOTEHUUAJIOB
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B kadecTtBe MpPOBOJHUKOB (DYHKIMOHAIBHOW CHCTEMBI YpaBHHBAHHS MOTEHIIMAJIOB MOTYT
OBITH MCIIOJIb30BAaHBl METAJNIMYECKUE TIOJIOCHI, TUIOCKHE IJIETEHbIe MPOBOJHHMKH, MPOBOJAA M
Ka0eJ Kpyrioro ceYeHwusl.

Jisi  BBICOKOYACTOTHOTO  OOOPYNOBaHHS MPEANOYTHTEIBHBIM  SBISETCS NPUMEHEHHE
METAJUIMYECKUX I0JIOC WM IUIOCKHX IIJIETEHBIX IMPOBOJHUKOB, T.K. NMPOBOJHUKUA KPYIJIOTO
CCUCHUsS BCIEACTBHEC CKUH-dPPeKkTa HMEIT 0ojiee BBICOKHN HMMIICJAHC, Ye€M IPOBOTHUKU
OPSIMOYTOJIBHOTO ce4eHus. J[Ig TUIOCKMX MPSIMOYTOJBHBIX IPOBOJHUKOB PEKOMEHIYETCS
COOIIIOIATh OTHOIIICHHUE WX IIMPHHBI K TOJIIMHE HE MEHEe 5.

Jlnisi TpOBOJHUKOB (DYHKIIMOHAIBHOTO 3a3€MJICHHSI HE CIEAyeT NPUMEHSITh 0003HaueHHe
XKenTo-3esIeHpIM 11BeToM. He Tpelyercst 0003HaYaTh UX KaKUM-IHOO 0O0S3aTEeNIbHBIM I[BETOM.
OnHako, PeKOMEHAYETCS MPUHUMATh OJUH W TOT e LBET Uil 0003HaueHHs MPOBOJIHUKOB
(GYHKIIMOHATBFHOTO 3a3eMJICHHS W (YHKIMOHAIHLHOTO YpaBHUBAHMS IMMOTECHIMAIIOB B TIpEAeiax
OJIHOH 3JIEKTPOYCTAaHOBKH, a Takke 0003HA4YaTh KAXKIbIH KOHEI| 3TUX MPOBOJHUKOB OYKBEHHOM
mapkupoBkoii (FE).

Jnst  obGopynoBaHusi, pabOTaOIIEr0 HAa HU3KUX YacTOTaX, CEUEHUS MPOBOJHHKOB,
npeaycMoTpennsie naparpadom 1.7.137 IIVD ceapMoOro W3gaHusi, CYUTAIOTCA JTOCTATOYHBIMU
HE3aBUCUMO OT (POPMBI MX CEUCHHS.

5 DaeKkTponpoBoOaAKH

[Ipy BBIIOJIHEHWH AJIEKTPOINPOBOJOK B MEMAX HMHPOPMAIMOHHOTO  000PYI0BaAHUS
HEOOXOIMMO BBHIMIONHATH TpeboBanus rinaB 2.1 m 1.7 IIYD cempMOro H3JaHUsS C Y4E€TOM
pEKOMEHTaliiA, TPUBEICHHBIX HIDKE.

[To ycnoBusiM CHWKEHHS SJEKTPOMArHUTHBIX BO3JCUCTBUN Ha paboTy WMHGOPMAIMOHHOTO
000py/nOBaHUs PEKOMEHAYETCSI COBMECTHAas MPOKIIAJKa CHJIOBBIX M MH(MOPMAIIMOHHBIX Ieneit
(cm. Takxe 1. 3).

PekoMmeHpanuu  JaHHOTO  pa3fena  pacHpoCTpaHAIOTCS Ha MpoBoga U Kabenu
MHOOPMALIMOHHBIX, a TakXKe CHUJIOBBIX MUTAIOUIMX, PACHPEICIUTEIbHBIX U  JAPYTrUX
AIIEKTPUYECKHX 1eNel, HaXOAAUIUecs] B COCTaBe 00Iel AIeKTPOIPOBOAKH (ITPOKIIAAbIBAEMBIE 10
o0muM Tpaccam).

[Ipu npoxaake 1Mo o0ImUM TpaccaM TPyIIbl (ITy9KH) CUJIOBBIX U HHPOPMAIIMOHHBIX Kabemnei
W/WIM TIPOBOJIOB JOJIKHBI OBITH OTAENEHBI APYT OT JIpyra OMpeesIeHHBIMH PACCTOSIHUSAMH JHO0
paszfesieHbl MpU MOMOIIU Pa3eUTENbHBIX IEPETOPOIOK HUIIH SKPAHOB.

CooOpakeHus 351eKTpoOe30MacHOCTH M COOOpaKEHUsSI IJIEKTPOMArHUTHOM COBMECTHUMOCTH
MOTYT MPEABABIATH pa3iHuHble TPEOOBAHMUS K PACCTOSIHUSIM IPOBOJHUKOB OT CTOPOHHHX
MPOBOJSIIMX YacTel M MEXIy NpPOBOJHUKAMH CUJIOBBIX U HH(OPMALMOHHBIX LENed u K
HEO0OXOIMMOCTH pa3/ieleHHs X MPHU MOMOIIM 3a3eMJICHHBIX SKpaHoB U Jp. [Ipuopurer B Takux
ClIydasix BCErja UMErOT TpeOOBaHUSI AIEKTPOOE30MaCHOCTH.

[IpoBepka COOTBETCTBHSI DJIEKTPUUECKOTO pa3felieHds Leneid B  3IEKTPONPOBOIKAX
TpeboBaHusaM THaBel 1.7 I[IYD [oMKHA BBIIOJTHATHCS B IMPOLECCE MPHUEMO-CAATOYHBIX
WCIBITAaHUM, IPeyCMOTpPEHHbIX rinaBoi 1.8 ITYD [2] u TOCT P 50571.16 [7].

5.1 Tpe6oBaHMA K pa3je/ieHUIO KabeJien
He ponyckaetca MNpOKAaAblBaTb CUOBbIE 3/N1EKTPUYECKME Kabenn u MHPOPMAULMOHHbIE
Kabenu B ogHoMm nyudKe. MNy4kn Takmx Kabenen fonKHbI ObiTb pa3geneHsbi.

PasgeneHve nNPONOXKEHHbIX MNapaniefbHO CUNAOBbIX U WHPOPMALMOHHbLIX Kabenen wu
NPOBOAOB MOXET ObiTb BbINOJHEHO MNPU MOMOLLM METANIMYECKMX M  HEeMeTaNANYeCKUxX
neperopofok (cm. puc. 19 B) uamM nytem cobnogeHus onpeaeneHHbIX PacCTOSHUN MeXay
rpynnamu (nyuykamm) kabenen (cm. puc. 20).
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TpeboBaHMA K pa3fgeneHunto cunoBbiXx U MHOOPMALMOHHbLIX Kabenen, BbINOAHAEMOMY ANA
YMEHbLUEHMA BINAHUA NOMEX, 3aBUCAT OT TaKUX YCAOBUM, KaK:

1) ypoBeHb YCTOMYMBOCTU WMHGPOPMALMOHHOTO 06OpPYAOBaHUA K INEKTPOMArHUTHbIM
BO3AENCTBMAM  Pa3/IMYHOIO  MPOMUCXONKAEHUSA:  KOMMYTAUMOHHbIM  MepeHanpsKeHuam,
nepexogHbiM  MpPoOLEeccaM, WMMYAbCHbIM  BO3AEUCTBUAM  MOJIHUM,  PaAUOUMIY/IbCaM,
KOHTYPHbIM KoniebaHuMaAM, He3aTyxalowmm Konebanmamm ap.;

2) cnocob 3asemneHua obopyaoBaHuA (TMN cMCTEMbI 3a3EM/IEHMA B COOTBETCTBUM C [/1aBOM
1.7. MY3) n cxema cuCTemMbl YpaBHUBAHMA NOTEHLMANOB:

3) 371eKTPOMArHMTHOE COCTOAHME cpeapbl B MecTe pasmelleHus 060pyaoBaHUA (HanoKeHne
nMomex pPasNMYHOrO MPOUCXOXAEHMA, Hanpumep, OAHOBPEMEHHOE Hanuuyme rapMOHMK,
He3aTyxatowmx KonebaHunin, aTmochepHoro paspsaaa v 4p.);

4) cocTaB 31€KTPOMArHMTHOro CNeKTpa:

5) pacctosHMe MeXay napanienbHO MPONIOXKEHHbIMWM Kabensimu (30Ha B3aMMHOrO
9NEKTPOMArHUTHOrO BAUAHUSA);

6) TMN N KOHCTPYKUMSA Kabens;

7) 3aTyxaHWe B3aMMHOTIO0 3/IEKTPOMArHUTHOIO BANAHMS;

8) KauecTBO coegMHEHUN MeXay Kabenamum n coeguHUTENbHBIMW 3aXKUMaMU;
9) cnocob npoKknaaKu.

B pamKax LOKYMEHTOB, ABAAOLMXCA OCHOBOM AaHHOro nocobus [4, 5, 8 - 13], NPUHATO, YTO
3NeKTPOMarHMTHan cpeaa cooTBeTcTByeT TpeboBaHuam CtaHgapToB M3IK 61000-6-1 - 61000-6-
4 K nomexam, nepeaatoLLmMmcA NPOBOAHBIM U PAANALNOHHBIM MyTEM.

Mpu ropM3oHTaNbHOM NPOKNaAKe Kabenen cnesyer cobnoaaTh cnesyowme ycioBusa:

- NpU ANnHe Tpaccbl He 6onee 35 m pasgenieHne CMNoBbIX U MHPOPMALMOHHbIX Kabenei He
Tpebyetcs;

- Npu gnuHe Tpaccbl 6onee 35 m cunosble U MHPOPMALMOHHbIE Kabenu AO0MKHbI BbiTb
pasgeneHbl No BCEM A/IMHE 3a BblMETOM nocnegHux 15 m, npucoeanHaembix K 060pya0BaHMIO
(cm. puc. 18).

MapannenbHas npoknagKa Kabenew c pasgennTenbHOM NeperopoaKon n 6e3 Hee NokasaHa
Ha puc. 19 A 1 19 B. Mpun aTOM:

1) y4acToK C MUHMMANbHLIM paccTosHMEM A Ha puc. 19 A a) npeAcTaBNAeT Hauxyalwue
YCNOBUA MeXAY TOYKaMK KpenneHus Kabenen;
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2) ecny Ha y4yacTKe NpPOK/IaZKN OTCYTCTBYET NPOMENKYTOUHOE KpensieHne Kabenen, a Takke
OTCYTCTBYIOT pasfe/iuTeNbHble MNeperopoaKku, cnegyer cumTaTtb, YTO PaACCTOAHUE MeXKay
CUNOBbIMU U MHPOPMALMOHHBIMM Kabenamm paBHO HY/HO, KaK MOKa3aHo Ha puc. 19 A B);

3) npu npoknaake Kabener B CMeXHbIX OTCEKax KabenbHOro Kopoba, pasaeneHHbIX
neperoposKon, AN B Apyrux KabenenpoBoaax. MMeLWmMx NeperopoaKy, B cayvyae oTcyTCTBUA
KpenneHus kabenen no ux OJIMHE, PacCcTOfHUE MeXAy Kabenamu cnepyeTt cuMTaTb PaBHbIM
TONLWMHE neperopoaku (puc. 19 B a)):

4) npu npoknagke kKabenen B HECMEXKHbIX OTCEKax KabenbHOro kKopoba uan B Apyrux
KabenenpoBogax, uMmelowux 6onee OAHOW pPasAeNUTENIbHOW NEpPeropoaku, B Cayyae
OTCYTCTBMA KpensieHuAa Kabenen no ux ANMHE paccTosHMe Mexay Kabensmu cnepyet
NPUHUMATb PaBHbIM PACCTOSHUIO A MeXay pasaenTe/ibHbiMU neperopoakamu (puc. 19 B B)).

MNpumeyvaHue: YKazaHua Taba. 2 1 ycnosua 1) - 4) oTHOCATCA He TO/IbKO K Kabensim, HO M K NpoBogam
AHANOMMYHOro UCMONHEHUA.

B mecTax nepeceyeHus Kabenu AonKHbl ObITb NPOJIOXKEHbI NOA NPAMbIM YIZIOM APYT K APYTY.

Tabnuua 2. PacctoaHuAa, pasgensiouie UHPOPMALMOHHbIE M CUNOBble Kabenu npu ux
NPOoKAaAKe No OfHOM Tpacce.

MuHMManbHoe paccToaHue A

Tunbl (KOHCTPYKLMK) Kabenelt bes neperopoaku nnu

. | CantomuHuesoin| Co cTanbHOM
C HemMeTalIn4YecKo

. 1) neperopoakoi | neperoposKon
neperopoakom

HeakpaHnpoBaHHbIN cnioBoi Kabenb U 200 mm 100 mm 50 mm
HEe3KPaHMPOBaHHbI MHGOPMALMOHHBIN

kabenb 2
HeakpaHnpoBaHHbIN cnioBoM Kabenb K 50 mm 20 Mmm 5 mm

3KpaHMPOBaHHbIV MHPOPMALMOHHbIV Kabesb
2)

DKpaHUPOBAHHbIN CUI0BOK Kabesnb U 30 mm 10 mm 2 MM
HEe3KPaHMPOBAHHbIN MHGOPMALMOHHbLIN
kabenb ?
DKpaHUPOBAHHbIN CUI0BOM Kabenb U 0 mm 0 mm 0 mm

3KpaHMpPOBaHHbIV MHPOPMALMOHHbIN Kabenb
2)

U MpuHATO, 4TO NPM HaNMUMM MEeTaNAMYeckol Neperopoakn obecneumsaeTca 3SKPaHUPYIOLWMIA

3dPEKT, COOTBETCTBYIOWMIA MarHUTHbIM CBOMCTBaM MaTepMana NeperoposKu.

2} JKpaHMPOBaHHbIE M HE3KPAHMPOBaHHbIE MHPOPMALIMOHHbIE Kabenn A0MKHbI COOTBETCTBOBATb
eBponercknum ctaHgapTam cepum EN 50288 nnaum ctaHgapty MK 61156, U3a. 2, 2002 r.
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5.2 BbIOOp KOHCTPYKIUM

I'IpOKnap,Ka Kabenen MoOXeT BbINOJIHATLCA MO METaA/VINYECKMM WM  HeMeTa/sIMYecknum
KOHCTPYKUMAM. MeTannnyeckne KOHCTPYKLMM B 3aBUCMMOCTM OT CBOMCTB WCMO/Ib3yEeMOro
MeTanna, Hanpumep, CTajsbHble, MOTYT Y/yywaTb CONPOTUBIEHUE 3NEKTPOMArHUTHbIM
BO3AENCTBMAM. [pOBOAALME  KOHCTPYKLUMM  JO/MKHbI  0becneuvBaTb  HenpepbiBHOCTb
3/1EKTPUYECKON Lienu U HeobXoAVMY0 NPOBOAUMOCTb MO BCEN A/IMHE ANA UCTO0/Nb30BaHUA WX B
KauyecTBe LOMONHUTE/IbHOTO (LIYHTUPYIOLLErO) NMPOBOAHMKA YPAaBHMUBAHUA MOTEHLMANO0B (CM. Nn.
4.2).

Mpun Bbibope maTepumana n GOPMbl KOHCTPYKUUIM ONA NPOKNaAKu Kabenelhr Heobxoammo
yuuTbIBATL Cneaytolime GakTopbl:

1) MOLWHOCTb 3N1EeKTPOMArHMTHOro MNoAns BAOJb Tpaccbl (paccTosiHME OT WMCTOYHMKOB
9NEKTPOMArHUTHbIX MOMEX, MepeaaloWwmxcs, KaK 3/IeKTPOMPOBOAHbIM MyTeEM, TakK MU
n3nyyeHnem);

2) odmumManbHO NOATBEPKAEHHbIN YPOBEHb MPOBOAHbIX M U3/Ty4aeMbiX BO3LENCTBUN;
3) KOHCTPYKLMA Kabenel: aKpaHUPOBaHHbIE, BUTbIE, BOJIOKOHHO-OMTUYECKUE;
4) ypoBeHb YCTOMYMBOCTM MHDOPMALMOHHOIrO 060pyA0BaHMA K NOMEXaM;

5) Apyrve y»ecTovatolme BO34EeNCTBUA OKPYKaIOLWEN Cpeabl: XMMUYECKME, MEXaHUYECKUe,
KAMMaTMYECKME, NOXKAapoOonacHOCTb U T.N.;

6) BO3MOXHOCTb NOC/eAyoLero pacwmnpeHuns cetm MHGOPMALMOHHOIO TEXHOOMMYECKOro
obopypoBaHus.

HemeTtannunyeckume KOHCTPYKUNN B SNEKTPONPOBOAKAX MOTYT 6bITb NnpUMeHEHbI B YCN10BUAX:
- 3I'IeKTpOMaI'HMTHOl\/i cpegbl co CTabUNbHO HU3KUM YPOBHEM NMOMEX;

- HU3KOro YpPOBHA M3nyqum71 CMNOBbIMU Kabenamu:

- IpUMeHeHNA BOZTOKOHHO-OMTUYECKUX Kabenen.

MpY NPUMEHEHUN METANNMYECKUX KOHCTPYKUMN AN MPOKNAfKM MNPOBOAOB M Kabenei
COMPOTMB/IEHNE 3/IEKTPOMNPOBOAKM BO3AEMCTBMIO MOMEX 33aBUCUT OT NPOdUASA KOHCTPYKUUU
(nnockocTtb, U-o6pasHas popma, Tpyba 1 T.M.), @ HE OT NNOLLAAN €e NONEPEeYHOro CeYEHUS.

Hannyywmmm aBnstoTcA 3aMKHyTble NPoduan, T.K. OHW Jiydlle BCEro CHUXAlT BAUSAHUE
3N1EeKTPOMarHUMTHOro nosA obuiero Tuna. J/IoTKM, NPEMMYLLLECTBOM KOTOPbLIX ABASETCA ya06CcTBO
NPOKNagKu Kabenein, NouTU BCeraa MMeIoT Wenu B AHule. Ecnm Henb3sa nsbexaTb NPOKNAAKM
B NIOTKaX, cieAyeT BblbMpaTb NOTKN C Hanbosee y3KUMM LWENAMU, OCb KOTOPbIX COBMNaAaeT C
OCblO N0TKA (cm. puc. 21).
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Pasmepbl KOHCTPYKLUMIA 414 3N1EeKTPONPOBOAOK cneayeT NPMHMMATb C Y4eTOM MOC/ieayoLel
[ONONHUTENBHOM MPOKNAAKM ONPeneNeHHOro KoauyectBa Kabenei npu pacliMpeHUu Mau
PEKOHCTPYKLUMN.

BbicoTa ny4ka Kabenen B 0TKE He A0/MKHA ObiTb 60nee BbICOTbl GOKOBOM CTEHKM (CM. puC.
22). Ana ynyyweHna 3aWmUTHBIX 31EKTPOMArHUTHbIX CBOMCTB /I0TKA PEKOMEHAYeTCA NPUMEHATb
NOTKM C KpbIWwKamu [-o6pasHoi dopmbl.

Mpu npumeHeHnn notkoB U-obpasHoi ¢opmbl Hanbonbluee CHUNKEHWNE BINAHUA BHELUHEro
3NEeKTPOMArHMTHOrO  nonAa  npoucxogut  BOAM3M  AByX  YrNOB  /IOTKA,  MO3TOMY
npeanoyYTUTEIbHbIMM ABNAIOTCA INyH6OoKMe NoTKK (cm. puc. 22).

5.3 PekoMeHAA UM IO MOHTAXY
5.3.1. MeTtannnyeckue Uam KOMNO3UTHbIE KOHCTPYKLU UM, ceyuanbHO
CKOHCTPYMUpOBaHHble ana obecnevyeHnUs 31eKTPOMArHUTHOM COBMECTUMOCTHU

MpU MOHTaXKe MeTaNIMYECKUX WAM KOMMO3UTHbIX NOTKOB M KOpoboB, cneuuanbHO
CKOHCTPYMPOBAHHbIX MO YCAOBUAM 3/IEKTPOMArHUTHOM COBMECTUMOCTH, ocoboe BHUMaHUe
NOKHO BbITb YAENEeHO COeAMHEHMIO OTAENbHbIX CEKLNI 3TUX U3AENUN Mexay CODOA.

Haunyywmnm asnaeTca coeAuHEHWEe CBapKOW HENpepbiBHbIM LIBOM MO BCEMY MEPUMETPY
npoduna. onyckaeTcs BbINONAHATL HONTOBbIE, BUHTOBbIE, KNEMaHble COeANHEHNA NPU YCAOBUM
obecneyeHUs HaAEKHOCTM KOHTAKTHbIX COEANHEHUI (KOHTaKTHble NOBEPXHOCTM 3a4YMLLEHBI A0
MeTaNAnYyeckoro 61ecka, MeTU3bl M3roTOB/IEHbI M3 NPOBOAALLErO MaTepuana), 3aWmuTbl UX OT
KOPPO31K 1 COOTBETCTBUA TpeboBaHUAM FOCT 10434 K KOHTAKTHbIM COEANHEHUAM Kacca 2.

I'Ipod)mnb HE OO0NXKEH USMEHATLCA B Npeaesiax CeEKUUMN.

He cnepyet BbINONHATL COeAMHEHUE CEKLMIM NPU MOMOLLY KOPOTKUX KPYrAbiX NPOBOAHMKOB
WAN Y3KUX MONOC, T.K. MPU 3TOM 3HAYUTENbHO YBENMYMBAETCA MOJIHOE CONPOTUBNEHMUE
(vmnepaHc) B MmecTe COeAMHEHWA, B pe3ynbTaTe Yero CHUMKAETCA YPOBEHb 3alUUTbI
SN1EKTPOMNPOBOAKN OT BHELWHMUX 3MEKTPOMArHUTHbIX BO34encTBui (cm. puc. 23). Tak npwu
4yacToTax, HaAYMHaAA OT HeCKONbKuXx MIu M Bbiwe, coeguMHEHWEe ABYX CEKUMKA Mpyu NOMOLLM
NnAeTeHONn MeAHOM KOCUYKM gnnHOM 10 cm CHUXKAET 3KpaHupylowmin apdeKkT NoTKa B Hbonee,
yem 10 pas.

O4YeHb BaXKHO BO BCEX C/Y4aAX U3MEHEHMUA AN PACLUMPEHNA YCTAHOBKM BbINONHATb PaboTbl
noA caMbiM MPUCTaNbHbIM KOMMETEHTHbIM HabAtAEHMEM U PYKOBOACTBOM, FAapaHTUPYHOLLMM
cobniogeHne  TpeboBaHUM  INEKTPOMArHUTHOM  COBMECTMMOCTM  (Hanpumep,  4TOObI
MeTananyeckue Tpybbl He HblIM 3aMeHEHbI N1ACTMACCOBbLIMM).

Ona  ynyyweHuAa  yCcNoBMI  3NEKTPOMArHUTHOM  COBMECTMMOCTM  PEKOMEHAYeTCs
NPOKNagblBaTb Kabenu no 31emeHTam CTPOMTENbHbIX KOHCTPYKUMWA 34aHUWA TaKMM, Kak
CTaNbHble TaBPOBble, ABYTAaBPOBblE, LUBE//IEPHbIE, YrONKOBble 6ankm ¢ 60/blION Naowanbio
nonepeyvyHoro ceyeHmMa W OGONbLION NAOLWAAbIO MOBEPXHOCTU, OOpasylolmne, Kak npasBuio,
HEenpepbIBHYIO 3a3eM/IEHHYIO KOHCTPYKLMIO, UMEIOLLYIO, Kpome Toro, 60ablioe KOAM4YecTso
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NMOBTOPHbIX 3a3emneHui. NMpoknaapiBaTb Kabenu npyu aTom pekomeHAyeTcA B yraax, a He no
NMOBEPXHOCTU CTEHOK 3TUX KOHCTPYKLMM (CM. puc. 24)

MeTannmyeckne m KOMNO3UTHbIE KOHCTPYKLMWN ONA NPOKNALKN Kabenel, KOHCTpynMpyemble
CNeunanbHO MO YCNOBUMAM 3N1EKTPOMArHUTHOM COBMECTMMOCTM, BCerga AO/KHbl Ha obowmx
KOHLLAX MPUCOEANHATLCA K AOMONHUTENbHOW CUCTEME YPaBHUBaHMA NoTeHumManos. MNpu gavHe
Tpaccbl 6onee 50 m peKomeHAyeTCA BbIMNONHATL NOBTOPHbIE 33a3eMAeHUA (NpUcoeguHeHns K
333eM/IEHHbIM  KOHCTPYKUMAM WM K 4YacTAM AOMNONHUTENIbHOM CUCTEMbI YPaBHMBAHUA
NOTEHLMAN0B) C HEHOPMUPYEMbIMU MHTEPBAaNamu. MNPOBOAHMKM, NPUCOEOMUHAIOWME NIOTKM,
Kopoba, Tpybbl M T.M. K CUCTEME YypPaBHMBAHWUA MOTEHLMANOB, AOMKHbI MMETb KpaTyauLuyto

OJVHY.

KpbILWKKM MeTanamvyecKkux NOTKOB U KOpO6OB AO0J1XXHbl OTBE€YaTb TEM XKe Tp86OBaHVIﬂM, YTO U
OCHOBAHMA J/1I0TKOB U KOpO6OB. MpeanodyTUTenbHbIMU - ABAAKOTCA  KPbIWKN C 60/1bLLINM
KO/TIN4eCTBOM COEﬂ,VIHGHVIVI C OCHOBaHMeM. Ecnn 3TO HEBO3MOXHO, KaX[aAa KpbllWKa AO0AXHA
6bITb npuncoegnHeHa K OCHOBAHUIO KabenbHOro N0OTKa Kak MUHUMYM Ha oboux KOHUax npu
NOMOLWN KOPOTKUX NepemblveK, Hanpumep, MmegHbiX NNeTeHbIX KOCUYEK ,LI,J'IMHOI‘;I He 6onee 10
Cm.

B cnyyae npoxopna 3/1€KTPONPOBOAKM, BbINOAHEHHOW B CMELyMasibHO CKOHCTPYMPOBAHHbIX MO
YCNOBUAM 3NEKTPOMArHUTHOM COBMECTMMOCTU JIOTKaxX MM Kopobax, CKBO3b CTEHY WM,
Hanpumep, CKBO3b OrHenperpaguTenbHbli 6Gapbep, ABE CeKuMM JIoTKa WMAM  Kopoba,
HaxoAALMEeCA MO pa3Hble CTOPOHbI CTeHbI (bapbepa), AONXKHbI 6bITb COeAMHEHbl MeXay cobo
npyv NOMOLWM MNEPEMbIYKM C MUHUMAJIbHBIM COMPOTMBAEHWEM, HanNpuUmep, NAETEHOW UM
ceTyaToi meZiHOM nosockl (cm. puc. 25).

5.3.2. HemeTannnuyeckmne KOHCTPYKLMU ANA NPOKAAAKU Kabenen

Ecnv nHdpopmaumoHHoe obopyaoBaHWE He MoABepraeTca BO3AEeNCTBMIO HM3KOYACTOTHbIX
MOMexX, a 3/IeKTPONPOBOAKA BbIMO/IHEHA HEIKPAHMPOBAHHbLIMU Kabenamm B HEMETANTUYECKUX
NOTKAxX UNM Kopobax, ANA YyNyyleHUs CBOMCTB 3/1eKTPOMArHUTHON COBMECTUMOCTU MPOBOAKM
BHYTPM NOTKA UKW Kopoba [0/KeH ObiTb NPOMOXKEH MPOBOAHMK, BbINOAHAKOWMI QYHKLUIO
WYHTUPYIOWEro NPOBOAHMKA CUCTEMbl YpaBHMBAHMA noTeHumanoB. O6a KoOHUA 3TOro
NPOBOAHMKA [O/MKHbI ObiTb NpPUCOEAMHEHbl K AONONHUTENbHOM CUCTEME YpPaBHWBAHMA
noTeHuunanos. MNpucoeanHEHUA A0MKHbI ObITb BbINOJHEHbI K METANIZIMYECKMM YacTAM C HU3KMM
MMNeaaHCoOM, Hanpumep, K Koprnycy wkada, B KOTOPOM pasmeLleHo obopyLoBaHMe.

LWyHTMpyOWMA NpoBOAHUK cAenyeT BblOMpaTb MO YC/NOBMIO CTOMKOCTU K BO3AEWNCTBMIO
MOLLHOIO 3N1EKTPOMArHUTHOMO MOIA O6LLEro TMMa U CTOMKOCTM K TOKAM KOPOTKOro 3amblKaHMA
B CUJI0BOM CETMU.
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7 IlpuJio:keHue.

IIpumepsI c1oco00B CHUKEHHUS BJIMSIHUA TTOMeX

I nospexnenne I
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Puc. 1. IIpoBogHuK 111 IIYHTUPOBAHUS SKpaHa B 0OIIel CUCTEME ypaBHUBAHUS ITOTEHITUAIOB
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Puc. 2. [Ipumep 3ameniaroniero Wi MyHTUPYIOLIEro MPOBOAHUKA YPaBHUBAHUS MOTEHIIMATIOB B
cucrteme TT
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1) B HopmansHOM pesknMe Ha ipoBogauke PE oTcyreTByeT nanenns nanpspkenus AU
2) KonTyp, 0Opa3oBaHHbIi KabeasiMu 000pyA0BaHUs 00paOOTKH HH(OPMAIIMU U CUTHAIN3AIMN, UMEET
OrpaHWYEHHYIO IUIOMIA/b.

Puc. 3 A. HpCI[OTBpaIHeHI/IC MMPOTCKAHUA HYJICBOTO pa6oqero TOKa 110 OCIIAM CUCTEMBbI
YpaBHHBAHUA NOTCHIHUAJIOB, IIPU IPUMCHCHUUN CUCTCMbI TN-S B 3JaHUH1, Ha4YWHas1 OT BBOJ4 B
QJICKTPOYCTAHOBKY U BKJIKOYAs paClpCACIUTCIIBHLIC U I'PYIIIIOBLIC TICTIN.
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1) B HopmansHOM pesknMe Ha npoBogauke PE orcyTcTtByer namenns nanpspxenns AU
2) KonTyp, 0Opa3oBaHHbIi KabeasiMu 000pyI0BaHUs 00paOOTKH HH(OPMAIIMY U CUTHAIN3AIMN, UMEET
OrpaHWYEHHYIO IIIONIA/lb.

Puc. 3B. IlpenoTBpaiieHue NOpoTeKaHHUs HYJIEBOro padouyero TOKa IO LEMsAM CHUCTEMBI
ypaBHMBaHMA [OTEHLUHUANIOB NpU MpUMeHeHHH cuctemMbl TN-S B 31aHMM, HauWHas OT
TpaHc(hopMaTOPHOH MOACTAaHIIUU




PE N, L

Lﬂﬁéﬁmaﬂﬂe_r

P S —— ;

Kaﬁe 114 CHIHRNHIALMY Wi 06pahioTks HHf:iJﬂp

Mdf!rt}’

T

S —— .

Obopynoeanue 2

1) B HopmansHOM pexxumMe Ha npoBogauke PE oTcyTcTByet magenus Hanpspxenus AU
2) Kontyp, 0Opa3oBaHHbIi KabeasiMu 000pyA0BaHUs 00pabOTKH HH(OPMAIIMY U CUTHAIN3AIMN, UMEET
OrPaHMYEHHYIO IUIOMIAb.
3) CtopoHHSIS IPOBOAAIIAS YaCTh

[Ipumeuanne: Tok, mporekaromuii B cucteme TN-S TOIBKO 1O HyJIeBOMY pabodyeMy HMPOBOAHUKY, B CHCTEME
TN-C-S mporekaer Taxke IO SKpaHaM H IIYHTHPYIOIIUM IPOBOJHUKAM HWH(POPMAIIMOHHBIX KaOeled, OTKPBITHIM
MIPOBOASAIINM 4YacTsIM, a TakKe CTOPOHHMM IIPOBOSIIMM YacTsIM, TaKWM, HalpHMep, 0 METaJUIMYECKUM
CTPOUTENBHBIM KOHCTPYKIIMSAM 3IaHUS.

Puc. 4. Cucrema TN-C-S B 351eKTpOyCTaHOBKE 3/1aHUS
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1) B HOpmanbHOM pexnume Ha mpoBonHuke PE orcyTecTByeT nagenns HanpsbkeHns DU
2) KonTyp, 0Opa3oBaHHbIi kKabensiMu 000py10BaHHsT 00pabOTKU HHPOPMAIMK U CUTHATU3AIIUH, UMEET
OrpaHWYEHHYIO IIONIA/lb.

Puc. 5. Cucrema TT B 251eKTpOYCTaHOBKE 31aHMUS.

25



[lposonsnk ypanHHBAH s
noTenuMancs (ecnu Tpelyetca)
F
M~

3

b

=

;
£

N
a

T
AN

#Kf -
\
/ X

i

i

]

AU i

T 1 2 Kaflenn curHanuiaumuy
! | uny abpaboTkd HHdop-
i MaLHH

. .

L \( PEN.L

Ty

| -

!

O6opynopanne 2

(\

1) B HopmansHOM peskuMe Ha nipoBogauke PE oTcyreTByet nanenns Hanpspkenus AU
2) KonTyp, 0Opa3oBaHHbIi KabensiMu 000pyI0BaHKs 00PaOOTKH MH(POPMAIMK ¥ CUTHAIM3ALUH, UMEET
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Puc. 6. Cucrema IT B 351€KTpOyCTaHOBKE 3/1aHHS
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SHEKIPOYCTAHOBKA HOTPETHTENH

Puc 10 A. Ilutanue 371eKTpOyCTaHOBKH € TpeX(a3HOM CEThIO OT IBYX HCTOYHUKOB C
YeThIPEXIOJIIOCHBIMU BBIKIIIOYATEISIMUA Ha BBOJAX.
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Puc. 10 B. Ilutanue 351eKTpoyCTaHOBKH C TpeX(a3HOM CEThIO OT JBYX UCTOYHHKOB C
TPEXIOJIFOCHBIMH BBIKJIIOUATENIIMHA Ha BBOAAX (HEIOIYCTUMO)

[Tpumeuanue: IIpu npuMeHEHNHU TPEXIIOIIOCHBIX BBIKJIIOYAaTeNei Ha BBOAAX B 3JIEKTPOYCTAHOBKY
AJIEKTPOMAarHUTHBIE MTOJIS TEHEPUPYIOTCS OJTYKTAIOIMMU TOKaMH.
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FE - npoBogHMK (h)yHKIMOHAJIBHOTO 3a3eMJIEHUS (BBIOOPOUYHO), IPUMEHEHUE U YpaBHUBaHUE
KOTOPOT'O 33a€TCsl SKCIUTYaTUPYIOLIeH opraHu3anuei.

V3II Yerp-Bo 3a1uThl OT NEPEHANPSHKEHUN

/= PE-npoBoanuk

/= N-npoBoHUK
/= Mdasznblit MIPOBOJIHUK

31



PexomMmenayemMbie Mepbl

1) BBox B 3manue kabeneit u TpyO B OJHOM U TOM K€ MECTe.

2) Ilpoxnaaka Mo OJHOHM Tpacce ¢ HEOOXOAMMBIM pa3JelieHUEM M HCKIIOUYCHHEM KOHTYPOB

(merenb).

3) VYpaBHMBaHME NOTEHUMAIOB MPOBOJAHMKAMHU KpaTyaillled UIMHBI U UCIOJIb30BaHUE
3a3eMJICHHOTO MPOBOIHUKA MapaJIeIbHO HHPOPMAITMOHHOMY Ka0elTto.

4) IlpumeHeHne SKpaHUPOBAHHBIX Kabesel i IpoBOJAOB CO CKPYYEHHBIMU ITapaMHu.

5) 3anpet npumenenust cucremsl TN-C nociie TOUKH BBOJa
6) [IpumeneHne pa3aenuTeNbHBIX TPAHCPOPMATOPOB.

7) BoinosiHeHNE rOpU30HTAIBHOM TOTIOJHUTENBHOM CUCTEMBl YPaBHUBAHUS [TOTEHIIUAJIOB.

8) IIpumenenue obopynoBanus kiacca II.

Puc. 11 A. IIpumep obecnieuenust TpeOOBaHUMN IEKTPOMArHUTHON COBMECTUMOCTH B

CYLIECTBYIOILIEM 3/IaHUU
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1) HuskoomMHOe coenrHeHNE O KpaTyalieMy myTH.

3) 3amurHbiit npoBoanuK (PE), mponoxeHHbIi B HEMOCPEACTBEHHON OJIn30ocTH OT MH(OPMALMOHHBIX Kabesei

JUT yMEHBIIEHHS TUIOMAAN KOHTYpa (TIeTIN)

4) MpoBonuuk QynkumonansHoro 3azemienus (FE), HanpuMep, MpOBOIHKK IMepeiavyn padouero curHaia npu

HCIIOJIB30BAHHUH 3€MJIN B KA4YCCTBC 06paTHOFO IpoBOJa

MMPUMEYAHUE: Ecnu o6opynosanue NT u TE umeer nenpoBoasiiume odonouku, npoBonHuk PE k obomoukam

000pyIOBaHUS HE ITPUCOCTUHSACTCS

Puc.
nH(OPMALMOHHOTO 000PYA0BAHUS B 3/IaHUU.
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2) HuszkooMHOE coeTMHEHHE TI0 KpaTdalieMy myTH

3) 'maBHas 3a3eMJISIOIIAS IITMHA MOXET OBITh pa3menieHa B BPY

Puc. 11 C. Tlpumep OCHOBHOM CHCTEMbI ypaBHHBAHHS IMOTCHIIUAIOB HH()OPMAIIHOHHOTO
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Puc. 11 JI. Ilpumep ynyulieHHOW (CIOXHON) CHCTEMBl YypaBHUBaHHUs MOTCHIIHAJIOB
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PainenbHo VOTAHORNEHALIE 3A3EMIHTENH

Puc. 12. Coeanuenne 3a3eMINTEIEH.

Tporosink
Py HELHG Hisl b HO
}'PEJ:HHHEHHE O TEHL ME

JANMTHEIE NEOBOAHHE

Facupel
HipT

Pacnipenuim
e H’#—-—’:F] . i FREKTDOIDHEM ;-
~ REKTPOIPEEMHHE =- TJ_I
310
3l o T haenas [:“:] ‘E?I
- Tnanuas . ‘ti JalemuRMLEs o L
AnepRioman Lilnna = AzICMIEOLMHE

Hinwa = [pOBOLHKE

N SEmeMIHEOIMR TROBSAHAK
EEEEE l-l - .
IPUBOAHAY §YHKITMOHRILHOND SEIEMAEHNE
JaHTHEE TPOROOHKA
Puc. 13. Tlpumep paananbHOTO COCTUHEHHS 3aITUTHBIX TIPOBOTHUKOB (3BE3/1a)

IneKTPONPHEMHIK
|
R

Pacnpeniuur
1"3il1 —
I naswas
Janesm NFHOILAR

uua i]- I:
Ci

—— 3a3eMIISIOIINI IPOBOJHUK (3AIMUTHBIN MM (DYHKIMOHAIBHBIH)
-—= [IpoBOMHNKN (DYHKIIMOHAIEHOTO YpaBHUBAHHS NOTEHIIMAIOB. [JJTMHA 3THX MPOBOAHUKOB JOJDKHA OBITH
MUHHUMAaJIBHOH, Harrpumep, < 50 cm

| -

Puc. 14. HpI/IMep pal[HaHLHO-CCTanOﬁ CHUCTCMbI YpaBHUBAHU IIOTCHIIUAJIOB
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(OCHOBa - paaralibHasd CCTh. Ha xoH1e kaxxaoro paagnyca - MECTHOC CCTHYATOC ypaBHI/IBaHI/Ie)
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TIpoBouriKy ITPOBONHHEN DYHKUMOHAREHOTD
YpaRHABAHAA YPABHHBAHWE [OTEHUIAAIOR
MOTEHIHATOR Ilnuia 37X PPOBOIHMKOB NOTH -
(3aniMTHEE WM Kat GRITH MEHHMATRNOH,
dYHRUHONLTRHBIE) Hanpumep < 50 cm

Puc. 15. I[Ipumep ceTyaro-paananbHON CUCTEMBI ypaBHUBAHUS MOTEHIIMATIOB
(OcHoBa - ceryaTtasi CTpyKTypa OOJIBIION IUIONIAM, HA KOTOPOM pa3MelleHa paauaibHas
CETh)

CeTe vpasHiBaHmns
noTEHLHANGR

Cetaatan cxeme
YPEBHHBRHHS
NOTERUIHRATCR

Coe/IHHEHHE MEXTY
CHCTEMEME YPABRHBAHES
TOTEHITHANOR padikiX ITAKCR

PAGHANBHO-CETYETAS CXEME
YPABHHBAHKA NOTEHIIHANNE

T napHaR
FEICMAAOMIAR

urpa (13100} \

PapnaneHas cxema

- NPOKNAOKH 38 WHTHRIX
HPL‘.‘ BCORHKOHE

TryHaaMenTIBi

IRIEMAWTENE
- -

e,

Puc. 16. HpI/IMCp CUCTCMbI YpaBHUBAHUS IIOTCHIIUAJIOB oe3 MPUCOCAUHCHUA MOJIHUC3AIIIUTBI
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b)

JRERTPOMAT-
HHTHOE NOAE

.

f .
HeTtoghax [ » - Dﬁ%n'f_’
BOGIACHOTERE

Aensercn Cnpeaenser Bee obopyacsanie
pHyHho IoHY YYPCTEHTEIEHOE
BOIHMEHOBRSHYA pECOPGCTPAHEHHA k BOIeRCTBHIC NOMEN
AOMEX NOMEY,

Puc. 17. YcnoBHoe n3zo0paxenue mpo0iemMbl 3J1€KTPOMAarHUTHOM COBMECTUMOCTH

gy

Foaserxa 1

<iim
PazaeneHue
e e He Tpedyercy

E‘mema]

Puc. 18. Pa3znenenne cuimoBbIx 1 MHGOPMAIIMOHHBIX Kabesei.

63

Puc. 19 A Tlpumep napaiienbHON NPOKIAAKH CHIOBBIX U MHPOPMALIMOHHBIX KaOesei
0e3 pa3aenuTeabHON Neperopoiku (pa3aeauTes)
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a) MHHHMANLHOS PECYUSTHOE PACCTORHME
A- TORMIHA PRANENHTENA

e

e e — & i e

o1 s,

b) A — PACCTORHKE MOMIY PAIACAHTENAMH

Puc. 19 B I[Ipumep napamienbHON IPOKIaJAKH CUJIOBBIX U HH(GOPMAIIMOHHBIX KaOeneu,
pa3JesIeHHbIX IEPEropoAKOH (pa3/ieuTenem)

. . ; lpasuibno
HNoBbie kKabein
He ponyckaeres Kohrponsnsie uenn .
(nokapeasCHrbaIHIa g, CUitoBbic
- ) E:HH,_{:TEPHE&HH'E ABeg:.” kabeny
SO . @l (i 1T PR TN :
s W Tl TR

C]U,EHH,_ JyBCTRUTEAbHuIER
K MOMEXaM, HANpUMED,
HIMEDHTeNRHEC

Metanuieckie
kabenkHeie TOTKH

[MPUMEYAHUE: Bce MeTaitHdecKue 9acTu HaISKHO COSIMHEHBI MEXKy COOOH ¥ MPUCOEIMHEHBI K CHCTEME
YpaBHUBaHHSA MTOTEHIIAAIOB.

Puc. 20. Pa3znenenue kabeneil B 2JIeKTPOIPOBOIKAX
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Jddext oTCYTCTBYE T JiomveTEMO Pexomesayerca

Puc. 21. BnusiHue KOHCTPYKIIMN METAJUIMUECKUX JIOTKOB Ha YPOBEHb AJIEKTPOMATrHUTHOU
COBMECTUMOCTH

e e

He pekoMeHIYETCH Pexomenpyerca

Puc. 22. Bnustaue rimyOuHBI METaNIMYECKHUX JIOTKOB (KOPOOOB) HAa YPOBEHb JIEKTPOMArHUTHON
COBMECTHUMOCTH

N

He nomyckaeTcs

He pexomennyetcs

~J — ~ —]
L e [\\’H\?” i T
— M = i

7 o /RS

PeKOMEHIYETCH, KaK NPABHN0

Puc. 23. CoenuHeHne cexuii METAJNINYECKUX JIOTKOB

O : O & PekoMennyercs
o ¢ @ @ Houycxaerca
@ &

o ¢ He pexoMeryeTcs

Puc. 24. Pacnionoxenue ka0eneil BHYTpH METAIITMUECKUX Mpo e
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KK npassic

Puc 25. CoequHenne cexinii METAJUTMYECKUX JIOTKOB B MECTaX MPOX0/1a CKBO3b CTEHY

Awrop rnassl 1.7 ITYD JL.B. Ka3zaHiieBa exeMecaq4H0 IIPOBOJIUT
ANTOPCKHE  KOHCYJIBTALMOHHBIE ceMuHapsl 10 Teme "Hobble
{PCOOBAHAS 3NIEKTPOOE30IMacHOCTH B 3JIEKTPOYyCTaHoOBKax 10 1 kB
n oo rBCeTCeTBHH ¢ rIapod 1.7 11V cenpMoro uzganus”.

¢ CMUHApBI IPOBOIATCA B 3OAHHH OAO
UL IpOEKTRISeKTPOMOHTAXK 110 aapecy: r. MockBsa, vil. boiplias
ITovwronas, 1.26B,

rer 267-41-15, daxke 261-25-16.

[1oJ1y4MTh KOHCYJIBTALIMIO aBTOpPa 110 BOIIPOCAaM, U3JI0KEHHbBIM B
TlocoOMM MO0 BBIIIOJIHEHUKO  3a3eM/ICHMST M YPABHUBAHHUS
Ho1enianoB 000py10BaHHUS HHOOPMALMOHHBIX TEXHOJOIHA" U 1O
-1 1.7 [TY3 MoXHO, HampaBUR CROI Rompoc 10 ¢akcam 261-25-
16 267-57-56  wumm no E-mail: nip@pol.ru. Koncymsramun
I HBIC,
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