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1. BBeaenue

JlanHoe mocoOue pacmpocTpaHseTCs Ha YCTAaHOBKH OOOpyJAOBaHUS HWH(POPMAIMOHHBIX
TEXHOJIOTUH B 3IaHUSIX W HMEET IEeJbl0 O3HAKOMJICHHE CICIHAMCTOB, CBS3aHHBIX C
npoOieMaMu 3aIUTHOTO ¥ (QYHKIIMOHAIBHOTO 3a3eMIICHHS U YPaBHUBAHMUS MIOTCHIIHAJIOB TAKOTO
000pyI0BaHUs, C COCTOSIHUEM BOIPOCA Ha €BPOIEHCKOM U MUPOBOM YPOBHE U C TEXHUYECKHUMHU
TpeOOBaHUAMH, MPEAYCMOTPEHHBIMH €BPONEHCKUMH M MEXKIYHAPOAHBIMA HOPMAaTHBHBIMU
JOKYMEHTaMU il obecrieueHus: 0e30macHoi U HaJe:KHOUW paboThl 000pyJOBaHUS B YCIOBUSX
BHEITHUX JIEKTPOMArHUTHBIX BO3ICHCTBHH, KOTOPHIE MOTYT NPHBOAMUTH K cOOSIM B padoTe H
HOBPEXCHUIO YacTell 000py10BaHMS.



[Ipu BBIMOIHEHUH PAOOTHI UCHOJIB30BAH PsJ JEHCTBYIOIIMX €BPONEWCKUX CTaHAApTOB [10 -
12] u TOCT P 50571 [4 - 7], xacaommxcsi paccMaTpUBaeMOi MPOOJIEMBbI, a TaK)Ke IPOCKT
nononHeHus k aeiicreyromemy crangapry MOK IEC 60364-4-44 [13] , Ha OCHOBaHMM KOTOPOTO
BeimotHeH T'OCT P 50571.20 [6].

[Mocnenuuit  moxkyment MOK He sBiseTcss OKOHYATEeNbHBIM U OyaeT TOJABEpPrarhes
W3MEHEHUSM, OJIHaKO, aBTOPHI [locoOus mocuMTamu TOJIe3HBIM HCIIONB30BAaTh €ro B JaHHOU
paboTe BBUAY €ro aKkTyalbHOCTH, a TakXke [UIsl CBOEBPEMEHHOIO O3HAKOMIICHUS
3aMHTEPECOBAHHBIX B TMPOOJIEME CIEIUATUCTOB C KPYIOM BOIIPOCOB, KOTOPBhIE HEOOXOIUMO
paccMaTpuBaTh IMpPU MPOCKTUPOBAHUM U MOHTAXKE CHCTEM 3a3€MIICHUS U YypaBHUBAHUSA
MOTEHITMAIIOB B YCTAaHOBKaxX MH(OpMaMoOHHOTO 00opymoBanus. [locne opunmuanrbHOro u3aanus
nokymenta MOK B nanHyto paboTy OyayT BHECEHBI COOTBETCTBYIONIUE H3MEHEHHUS.

Jannas paboTa HE pacHmpoCTpaHSETCS Ha 3/IaHHS, B KOTOPBIX MOTYT HAaXOIUTHCS MOIIHBIC
UCTOYHUKU DJIEKTPOMArHUTHBIX BO3JCHCTBHUI, OOOpYyIOBaHUE MPOU3BOJCTBA, IMEpenayul u
npueMa HampspkeHusl Bbiie 1 kB mepeMeHHOro Toka, a TakKe HE YYHUTHIBAET CIEHAIbHBIE
TpeOOBaHUS TEIEKOMMYHHKAITMOHHBIX IIEHTPOB.

2. 061mMe cBeieHUs

K obopynoBaHuio 06paboTkm MHPOpMaUMKM OTHECEHbl BCe BUAbl 3SNEKTPUYECKOrO U
3NEKTPOHHOro 060pyAoBaHWMA, BK/AOYAA KOHTOPCKoe (bu3Hec-obopyaoBaHWE), CO BCEMMU
nepudepuitHbIMMN YCTPOMCTBAMU U APYTMMMU OTHOCALLMMUCA YCTPONCTBAMMU, MUTAHNE KOTOPOro
MOMET OCYLLEeCTBAATLCA OT MUTAIOLLEN CETM C HOMMWHA/IbHBIM HanpAXeHuemM He Bbiwe 600 B,
Kak obwero HasHayeHuA, Hanpumep, FOPOACKMX WAW MPOMbIWAEHHbIX TPAHCHOPMATOPHbIX
NOACTAHUMIN, TaK U OT aKKYMYNATOPHbIX YCTAHOBOK, a Take obopynoBaHWe, nogKkatovaemoe
HenocpeacTBEHHO K TENEKOMMYHUKALMOHHOM CETU UAU K TeIEKOMMYHUKALMOHHbBIM IMHUAM
nepeaauu.

Mpumepamu Takoro o6opya0BaHMA MOryT ObiTb:

- obopypoBaHne 06paboTkM W nepegaun  MHPOpPMaLUK, TENEKOMMYHUKALUUMOHHOE
obopynoBaHMe, a TaKKe YCTAHOBKM CUFHANM3auuKM, MWCMOMb3yloWMe 3eMA0 B KavyecTse
06paTHOro NPOBOAA, KaK BO BHYTPEHHUX CETAX 343aHWUN, TaK U BO BHELUHUX NPUCOEANHEHUAX K
YCTaHOBKaM 3aHui;

- UCTOYHUKKU U CeTU NOCTOAHHOro TOKa, nutTatowmne o6opy,c|,osaHv1e VIHd)OpMaLI,MOHHbIX
TEXHOJIOTUM B 303HUNAX;

- YacTHble (MecCTHble, NIoKanbHble) TenedoHHble CTaHLUMWU, UMEIOLLME BbIXO4 B CETb 0bLLEero
Nno/ib30BaHuA;

- NOKaNbHble (MeCTHble) TENEKOMMYHUKALMOHHbIE CeTH;

- CUCTEMbI MOXKAPHOM N OXPAHHOM CUTHANN3aLLUW;

- CUCTEMbI ynNpaBaeHna obcnyKMBaHnem 34aHuim, Hanpumep, LMPpPoBbIe CUCTEMBI;
- ACY TIN n gpyrue cmMctembl C KOMNbIOTEPHbIM yrpaBAeHUEM.

Ana o0603HaveHMA Takoro obopygoBaHuMAa B paboTe panee MCNONb3YOTCA TEPMWHbI
UHopmayuoHHoe  obopydosaHue  (obopydosaHue  UHGOPMAYUOHHbLIX  mexHos102ul,



obopyoosaHue obpabomku uHgopmayuu), a anAa 0bo3Ha4YeHUs Uenen M NOAKIIYaEMbIX K
Hemy Kabenelt 1 NPoBOAOB - TEPMUHbI UHPOPMAUUOHHbIE Uernu, Kabesu, nposooa.

B pabore Takke MCIOIb3yIOTCSI TEPMUHBL:

onopHulil nomenyuan JUist 0003HaUEHUs CTaOMIBHOTO HYJIEBOTO MOTEHIIMAIa, HEOOX0IMMOTO
JUISl yCTOMYMBOCTH pabOvero CUrHania, T.€. JUisl HaJIe)KHOH paboThl 000pyA0BaHUS;

NI0CKOCMb ONOPHO20 NOMEHYUANd CUCHEeMbl, UIEAIBHBIM BOIUIOLIEHUEM KOTOPOM € TOYKHU
3peHMs YpaBHUBAHMs IOTCHLUAIOB SBISAETCS JKECTKas NPOBOJSAIIAS IOBEPXHOCTb, HO
peanu3yemasi Ha IPAKTUKE B BUAC TFOPU3OHTAJIbHOM MM BEPTUKAIBHON CETKH C SYEHKAMU,
pa3Mep KOTOpBIX OIpENENseTcsl JAMana30HOM BO3JACHCTBYIONIMX Ha HH(MOPMALUOHHOE
00opyoBaHUE YacTOT.

Tepmunsl  @yukyuonanvnoe 3azemnenue, cucmema QYHKYUOHANbHO20 — YDAGHUBAHUS
NOMEHYUano8, NPOBOOHUK, WUHA, MA2UCmpaib U Op. @OYHKYUOHANbHO20 3A3eMAeHUs U
YPasHUBaHUs NOMeHYUaIo08 MPUMEHSIOTCS B JaHHOW paboTe MPUMEHUTENBHO K 3a3€MJICHUIO U
YPaBHUBAHMIO NMOTEHIMAIOB TOJBKO B LIEMAX pabouero curHajga U HeOOXOAUMBIX 10 YCIOBHSIM
HOpMaJIbHOW paboThl 00OpYAOBaHMs, HANpuUMep, IMPH HCHOJIb30BAHUU 3€MJIM B KayecTBE
00paTHOro MPOBOJIAa B YCTAHOBKAX IEKTPOCBS3H.

OTH TEepMHUHBI HE OIpeIeNeHbl KECTKO KaKUMHU-IMOO POCCHMCKMMU HOPMAaTHBHBIMU
JOKYMEHTaMH U TPUHATHL B paMKaxX HacToslmled paboTbl B COOTBETCTBUM C HAEOJIOTHEH
MEKIYHAPOJHBIX CTAHAAPTOB JMOO 7151 KPATKOCTH M yA0OCTBA MOJIb30BaHUS JTHMOO0 MOTOMY, YTO
aBTOpbl pPa0OThl NOCYMTANIM MX HauOoyiee MOHATHBIMU [UIl COOTBETCTBYIOIIMX YCIOBUM
IIPUMEHEHHUS.

OJEeKTPOMarHUTHBIE M0JI, BO3HUKAIOUIME 10 PA3JIUYHBIM MPUYMHAM, MOTYT IPUBOAUTH K
HapylmIeHUsIM paboThl cuUCTeM o00paboTkM HMHPOpPMALMU, a TaKkKe K IOBPEKACHUIO
00OpyOBaHUSl TaKUX CHUCTEM. TOKM MOJHHMH, KOMMYTAallMOHHBIE TOKH, TOKH KOPOTKHX
3aMbIKAHUW U JPYTU€ 3JIEKTPOMArHUTHBIE SIBJICHUS MOTYT NPUBOJAUTH K NEPEHANPSHKEHUSIM U
BO3HUKHOBEHUIO TIOMEX.

Bonbmie Toku ¢ GONBIION KPYTH3HOW WM3MEHEHMs, MPOTEKAIOIIME IO CHJIOBBIM Kademsim,
HalnpuMmep, IYCKOBbIE TOKHM JHM(PTOB WIM TOKH, YIPABIAEMBbIE BBIIPAMHUTEISIMH, MOTYT
UHAYIMPOBAaTh B MH(OPMAIIMOHHBIX KaOessX IepeHanpspKeHUs, KOTOpble, B CBOIO OYepenb,
MOTYT TPUBOJUTh K BO3HMKHOBEHHIO TIIOMEX WJIM IOBPEXICHUIO YYBCTBUTEIBHOTO
AIIEKTPOOOOPYIOBAHUSI.

B nomenieHnsax MEIUIMHCKUX YUPEKICHUN WM PSIIOM C HUMH JIEKTPUYECKHUE U MAarHUTHBIE
MOJIS1 MOTYT OKa3bIBaTh HEXKENNATENIbHbIE BO3ACUCTBHS HA HIIEKTPOMEIUIIMTHCKOE 000pY0BaHHE.

OTH SIBJIEHUS XapaKTEPHbI I YCIOBUM, B KOTOPBIX:

- UMEIOTCSI 3aMKHYThle METANIMYEeCKUe KOHTYphl («meTiu») OOJIbIION  IJIOIIaIH,
oOpasyromyecss Npu OOBEJUHEHUH CTPOUTENBHBIX METAITIOKOHCTPYKLMH, METaIIMYeCKUuX
TpyOONpOBOJOB,  HampuMmep,  BOIO-, TIa30- W  TEIUIOCHAOXEHMs,  Marucrpajiei
KOH/AMLIMOHUPOBAHMS BO3AyXa U JIp. B CUCTEMY ypaBHUBAHMsI TOTEHIHAJIOB;

- DJIEKTPONPOBOJKH Pa3IMUYHBIX CHUCTEM (Pa3jIMYHOTO Ha3HAUEHUs) MPOJIOKEHBI MO Pa3HBIM
(OTIeNbHBIM) TpaccaM, HallpuMep, MPOBOAHUKH CUJIOBBIX LIENEH M MPOBOJHUKH KOMITBIOTEPHBIX
YCTPOMCTB CUTHAJIM3ALMH B 3/1aHUN;

- LIENH BXOJAT B 3/1aHUE UJIM BBIXOJAT U3 HETO.

3HayeHHEe HABEAECHHOrO (MHIYLIMPOBAHHOIO) MOTEHIIMAIA 3aBUCUT OT KPYTHU3HBI U3MEHEHHUS
(di/dt) Toka momexu 1 OT pa3mepa «IeTIn.

B HOpManbHOM pexumMe paboThl MO MPOBOJAHUKAM CHUCTEMbl YPaBHHBAHHUS MOTECHIIMAJIOB HE
JIOJKHBI TPOTEKATh TOKU HArpy3KH CYIIECTBEHHBIX 3HAUYEHUI.

3aluTHBIE U 3a3€MJIIOIINE TPOBOAHUKHN U IIPOBOJHUKH YPaBHUBAHMS IIOTEHIIMAIOB JOJIKHbI
UMETh JIOCTaTOYHO BBICOKYIO MPOBOAMMOCTb B COOTBETCTBMM C TpeOoBaHMAMHU IIYD 1uis
o0ecreyeHns 3alUThl OT MOPAXKEHUS JIIOACH 3JIEKTPUUYECKUM TOKOM U MOHMKEHHS ONacHOCTU
BO3TOpaHUIl M MOBPEXKAECHUS 000PYIOBAHUS U IEKTPOIIPOBOJIOK B HOPMAIBLHOM U aBapUHHOM



peKuMax paboOThl AIEKTPOYCTAHOBOK M B PE3yJabTaTe BO3JCHCTBUS TOKOB W HaNPSHKEHUH,
HaBeJECHHEBIX MOJHUEH.

st obecrieueHus] CTaOMIBHOCTH M HAJIEKHOCTH OMOPHOTO TMOTEHI[MANa 0c000€ BHUMAaHUE
JOJI’KHO OBIThH yJIEII€HO MPAaBUILHOMY BBIMOJTHEHUIO YPaBHUBAHUS TOTEHIIMAIOB KaK COOCTBEHHO
UH(OPMAIIMOHHOTO 000PYIOBaHUs, TAK M B JEKTPHUECKON pacipeIeTuTeILHON CEeTH.

[Tpu BBIMOIHEHUH CUCTEMbl YPaBHUBAHUS MOTEHIIMAIOB B 3[JaHUSAX, B KOTOPHIX YCTaHOBJIEHO
uH(pOpMaIlMOHHOE 000pyIOBaHUE, M IS KOTOPHIX TPeOyeTCs BBIMOJHEHHE MOJIHUE3AIIUTHI,
TpeOOBaHUS MOJIHUE3AIIUTHl U TpeOOBaHMs AJIEKTPOOE30MacHOCTH JOJIKHBI pacCMaTpUBATHCS
COBMECTHO H OBITh CKOOPJIUHUPOBAHBI C YUYETOM YCIOBUH INIEKTPOMATHUTHONW COBMECTUMOCTH.

Cnenyer u30eraTb HCIIOJIB30BAaHMSI 3€MJIM B KauecTBE OOpaTHOrO IMPOBOJA, OJHAKO, €CIIU
TaKoe pEIICHUE TPUHATO, T[IOJIHOE CONPOTUBICHHE CETH 3a3€MJICHHUS JIOJDKHO OBITh
MUHUMAaJIbHBIM.

Jist CHWKEHHS BIMSIHHSI BO3HUKAIOIIMX IOMEX MOXET TMOTpeOOBaThCS BBIMOTHCHHE
JOTIONTHUTEIBHBIX MEp, HalpUMep, YCTAHOBKA YAaCTOTHBIX (GUIBTPOB WIM OJOKHPYIOIIMX
Karyuek (apocceneil).

B cnoxHBIX cucTeMax, COCTOAIIMX M3 OOJBIIOrO KOJUYECTBA B3aMMOCBSI3aHHOTO
000py/IOBaHUs, YCTOWYUBOCTh OMOPHOIO TOTEHIMANa ClIeAyeT OO0ecCleuynBaTh MPU MOMOIIU
IUIOCKOCTH OTOPHOIO TMOTEHI[MaNa CHUCTEMbI, K KOTOPOW JIsl MCKIIOYEHHUS (DYHKIMOHAIBHBIX
HAPYIICHUN WM TOBPEXKICHUN 000PYHOBAHUS TOJKIIOUYAETCS, KAK MUHUMYM, ONEPAIMOHHBIN
0JIOK WK cUCTeMHBIH O6510K. [1710CKOCTh OMOPHOTO NOTEHIMANa JOJIKHA 00eCTIEYUTh JOCTATOYHO
HU3KUAN UMIENaHC B LEMIX MOAKII0YeHUs puiabTpoB, 00opynoBanus mkadoB, SKpaHOB Kabenen
B Tpelenax BCEro Juamna3oHa 4YacTOT, BO3JEHCTBUIO KOTOPBIX MOXET IOJBEPrarhecs
o0opymoBaHue, ¥ MOXET OBITh BBHINOJHEHAa B BHJAEC METAUIMYECKOTO JIMCTAa WU
SKBUMOTEHIIMAJILHON CETKH C COOTBETCTBYIOIMMHU pasMepaMu sideek. YacTOTHBIM Auana3oH
JIOJDKEH BKJIIOYATh YacTOTHI MEPEXOIHBIX PEKUMOB, TaKUX, KAK KOMMYTAallMOHHBIE, KOPOTKHE
3aMbIKaHus, TPo30Bble paspsaabl. [logaepxanue ypoBHS MOTEHIMANa MPHU MOMOIIMU IUIOCKOCTH
OTIOPHOTO MOTEHIIMATa He 03HAYaeT 0053aTeILHOrO €€ UCIOIh30BaHUs B IIETIH 0OPAaTHOTO TOKA.

Mepbl 10 yIYYHIEHHUIO YCJIOBUM  BJEKTPOMArHUTHOM COBMECTUMOCTH, HaIlpuMep,
BBHITIOJTHECHHUE YPaBHUBAHHS TOTEHIIMAIOB, MOTYT OBITh MCIOJB30BAHBI TAKXKE JUIS 3aIIUTHI OT
CTaTHYECKOT'0 3JIEKTPUYECTBA.

st ynydieHus yCI0BUH 3JIEKTPOMArHUTHON COBMECTUMOCTH B DJIEKTPOYCTAaHOBKAX 3[1aHUN,
B KOTOPBIX YCTAHOBJIEHO MH(POPMAIIMOHHOE 000pyI0BaHHe, JOHKHA OBITh MpHUHSTA cucTtema TN-
S.

Paccmotpennsie B pasgenax 3 - 5 Ilocobust TexHMYECKHE pEHIeHHs] MO 3a3€MIICHHI0 U
YPaBHUBAHHIO MMOTEHIINATIOB HH(POPMAIIMOHHOTO 000PYIOBaHUS, YCTAHABIUBAEMOTO B 3/IAaHUSX,
JIOJKHBI 00EeCIIeYnBaTh:

- 3AIUTY JIOJIEH OT MOPAKEHUS HIEKTPUUECKUM TOKOM;

- HaJeXHYI CTaOWIM3aIMI0 YPOBHS OMOPHOrO MOTEHIMajda B Mpejaesax BCed YCTaHOBKHU
MH(POPMALOHHOTO 000PY10BAHUSL;

- YIOBJIETBOPUTEIBHBIM YPOBEHb JJIEKTPOMArHUTHOW COBMECTUMOCTH HH(POPMAIMOHHON
YCTaHOBKH B II€JIOM JUIS MCKITFOUEHUS WM TIOHMKEHHS TIOMEX, BBI3BIBAIOMIMX cCOOM B pabote
nH(pOPMaAITMOHHOTO 000PYIOBAHUS.

Br16op Mep, orpaHHYMBAIOIINX 3JIEKTPOMATrHUTHBIE BO3ICHCTBUS, TOJDKEH POU3BOAUTHCS HA
CTaJUU TPOCKTHPOBAHUS COBMECTHO pa3pabOTYMKaMU apPXUTEKTYPHO-CTPOUTEIBHOU U
JIEKTPUYECKON YacTel IIPOEKTa.

[Tpumensiemoe 371eKTpoOOOPYIOBaHHE JOJIKHO OTBEYAaTh TPEOOBAHUSM COOTBETCTBYIOIIUX
CTaHJApTOB K 3JIEKTPOMAarHUTHON COBMECTUMOCTH.

TpeboBanusi kK 000PYTOBAHUIO, YUUTHIBAIOIINE OCOOBIE YCIOBUS €ro paboThl (€Cau TaKue
UMEIOTCS), TOJDKHBI OBITh COTJIACOBAHBI MOKYIATEIeM O00OPYIOBaHUS M €ro MOCTaBIIUKOM TpU
3aKJIFOUEHUHU KOHTPAKTa Ha MOCTaBKY 000pYy10BaHUSI.



3. UcTOYHHMKH 31eKTPOMATHUTHBIX BO3/1efiCTBUI M MePbI 10 HX CHHKEHHUI0

DNEeKTpUYecKoe U JIIEKTPOHHOE O0O0pyIOBaHHE, YYBCTBUTEIBHOE K DJIEKTPOMArHUTHBIM
BO3/ICUCTBUSAM, HE CIEAyeT pacroiararb BOJM3M MOTEHIHAIbHBIX HMCTOYHUKOB TaKUX
BO3JEHCTBUH, K KOTOPBIM, HAIIPUMEP, OTHOCSITCS:

- YCTPOHCTBA KOMMYTAIIMM UHAYKTUBHBIX HAarpy30K;

- 3JICKTPOBUTATENIH;

- (prroopecuieHTHBIC HICTOYHUKH CBETA;

- CBapoYHOE 000PYOBaHMUE;

- KOMIIBIOTEPHI;

- BBIIIPSIMUTEIH, IPEPHIBATEINH;

- YaCTOTHBIE MTPe0OPa30BATENIN U PETYIIATOPHL;

- maTHI;

- TpaHc(hOpMaTOPHI;

- KOMMYTaI[MOHHO-PACIPEEIUTEIbHbIC IIUTHI;

- CWJIOBBIE MarucTpabHbIE U pacpeAeIUTEIbHbIC ITMHOIPOBOIBI U JIP.

Jns  CcHWXEHusS  BIMSHHUSA  OJEKTPOMAarHUTHBIX M DJEKTPUYECKUX  MoJied  Ha
3IIEKTPOOOOPYIOBAHUE MPH MPOCKTHPOBAHUU U BBIOJHEHUH CTPOUTEILHO-MOHTAXXHBIX padoT
CJIeTyeT BBINOJIHATH OJJHY MJIM HECKOJIBKO MEp, YKa3aHHBIX HHKE:

- METaJUTMYECKUe O0OJOYKH M SKpaHbl Kabene u MeTauindeckre 000JI0uku 000pyI0BaHUs
JIOJIKHBI OBITH IPUCOEIMHEHBI K 0011l CUCTEME YpaBHUBAHUSI TIOTEHIINAJIOB,;

- TIpU BBIIOJHEHUHU 3JIEKTPONPOBOJOK NMPOBOJHUKU CHUJIOBBIX M MH(DOPMAIIMOHHBIX IEHen
clenyeT NpOKJIaAblBaTh MO OOIIMM TpaccaM i HCKIIOYEHHs] 00pa3oBaHUS MHIYKTHUBHBIX
KOHTYpOB (II€TEh);

- MH(OpPMAIOHHBIE W CHJIOBblE KalOenu IOJKHBI OBITh OTHENEHBI JpYyr OT JApyra B
COOTBETCTBUU C II. 5.1;

- B M€CTax repecevyeHnil kabenu JOKHBI IPOKIIaAbIBATHCS O MPSIMbBIM YIJIOM;

- TIpu HEOOXOJMMOCTH CIEAYeT INpeAyCMaTpUBaTh YCTAHOBKY YCTPOMCTB IOAaBICHUS
UMITYJIbCHBIX TIEpEeHANPSHKEHUN W/ MK (QUIBTPOB:

- €CJIM 37JaHME UMEET CUCTEMY MOJIHHUE3AIIUTHI,

- CWJIOBBIE U KOHTPOJIbHBIE KaOea AOKHBI IPOKJIaAbIBATHCS HA PACCTOSTHUU HE MeHee 2
M OT TOKOOTBOJIOB MJIH OBITh 3aAIIUIIECHBI TPU TOMOIIH 3AIIUTHBIX SKPAHOB,;

- MeTaJTn4ecKkue TpyObl, KopoOa, JOTKHM M T.MM., a TaKKEe METALINYECKHE O0O0O0JOYKH
CHJIOBBIX M KOHTPOJIbHBIX KaOeneil JOKHBI OBITh MPUCOCTUHEHBI K CHCTEME
ypaBHMBaHHS TOTEHIIMAJIOB B COOTBETCTBUUM C TpeOOBaHUSMU K YCTPOHCTBY
MOJTHHE3AIUTHI;

- MIpU TPUMEHEHUU SKPAHUPOBAHHBIX MH(OPMALMOHHBIX KaOened MOJKHBI ObITh MPHUHSITHI
Mephl, MCKJIIOYAIOUINE MPOTEKAaHHE AaBAPHIHBIX TOKOB IO 3a3€MIJIEHHBIM JKpaHaM M JKUJIaM
kabenei. B HEKOTOPBIX ciaydasx JUIsl 3TOr0 MOKET NOTPeOOBaTHCS MPOKIIAKA AOMOJIHUTEIHHOTO
YPaBHHUBAIOIIETO IPOBOHMKA, APAIIIEIILHOTO Kabeto (cM. puc. 1);

- B T€X CiIy4asX, KOrJa SKpaHUPOBaHHbIE WH(OPMAIIMOHHbIE KAOETH SIBISIOTCS OOLIUMU IS
HECKOJIbKMX 3JaHMH, 3JIEKTPOYCTAHOBKM KOTOPBIX IUTAKOTCS OT cucreMbl 1T, mapamienbHO
9TUM KabemsiM JOJKEH OBITh MPOJIOKEH MPOBOJHUK YpPaBHUBAHUS MOTEHIIMAIOB (CM. puC. 2).
CeueHne 3TOro MPOBOJHUKA JIOIDKHO OBITH HE MeHee 16 MM’ [0 MM WIH OBITh
SKBUBAJIEHTHOTO IO MPOBOJAMMOCTH CEUEHHUS U3 JPYTUX MaTepuaioB U COOTBETCTBOBATH II.
1.7.137 IIYD cenpMoOro u3JaHus;

- 3HAYEHUS CONPOTHUBIICHUs (MMIIElaHCa) IeNeil ypaBHUBAHUS MOTEHIUAIOB JOJKHBI ObITh
MUHUMaJIbHBIMH. J[g 3TOro MNPOBOAHUKM TMPHCOCIWHEHHA K CHCTEME YypaBHHBAHUS
MOTEHLMAJOB JODKHBI HMMETh KpaTyaillllie AJUHBI U CHeHUalbHyl0 (OopMy MOMEPEYHOro
ceyeHus. Tak, HampuMmep, OTHOLICHHWE WIMPUHBI K TOJIIMHE IUIETCHOW MEIHON IepEMBIYKU
JOJIKHO OBITh HE MEHEe MATUKPATHOTO;



- NpU HaJIMYUM B 3/aHUM OOJBIIOTO KOJMYECTBA WH(POPMALMOHHOTO OOOPYHOBaHHS U
HEOOXOIMMOCTH BBITTOJHEHUS (QYHKIIMOHATIBHOTO 3a3eMIICHHS PEKOMEHYEeTCS TSl ypaBHUBAHUS
MOTEHIIMAJIOB TAaKOTO0 000PYI0BAHNS BHIMOJHATH IIMHY B BUJIE 3aMKHYTOT'O KOJIBLIA.

IIpumeuanus:

1. Ecnu 3a3emicHHass 00O0JIOYKAa HCIONB3YeTCS B KadecTBE OOpPATHOrO MPOBOJA B IEMSIX CHIHATH3AIIWU,
PEKOMEHIyETCS IPUMEHEHUE KOAKCUAIBHOTO Ka0es.

2. B ciyuae, ecnu He yaaeTcs JOCTHTHYTh COTJIACOBAHHOE PEIICHHE IO BBHIMOJHEHUIO TpeOoBaHuil m. 1.7.82
IIVD cenpMoro u3gaHus K BBHIMOJIHEHUIO OCHOBHOM CHCTEMBI YPaBHUBAHHS IOTEHIMAJIOB, OTBETCTBEHHOCTH 3a
BO3MOXXHBIE ITOCJICJICTBUS OMACHOCTH TMOPKEHUS dJIEKTPUUESCKHM TOKOM JIFOJICH WM TMOBPEXKIEHUS 000PYIOBAHHS
BCJICICTBHE TEepEHANPSIKEHUH, BOSHUKAIOIINX U3-32 TOTO, YTO TEJIEKOMMYHHUKAITMOHHBIC Ka0enn He TIPUCOESTMHECHBI
K CHCTEME ypaBHHBAaHUS MOTEHIIMAIOB, OJHOCTHIO JOKHUTCS HA BIaeNbla dTHX KaOeseil WM 3KCINTyaTHPYIOUIYIO
WX OpraHU3aInIo.

3. IIpoOnemsbl, CBs3aHHBIC C HEPABHOMEPHBIM PACHpPEICIICHHEM IOTCHIMAIOB B 3¢MJIC B Pa3BETBICHHBIX
TEJICKOMMYHHUKALIMOHHBIX CETAX, TAK)KE OTHOCSTCS K OTBETCTBEHHOCTH OpTaHM3alliy, KOTOpask IKCIUTyaTUPYET 3TH
CeTH U MOXKET MPUHUMATD APYTHUE PELICHUSI.

3.1. Cuctema TN
B 9aneKkTpoycTaHOBKAx 34aHWI, B KOTOPbIX PA3MELLEHO WM MOXKET ObiTb pasmeLLeHo
6onblwoe KONMYecTBO MHGOPMALMOHHOTO 060pPYA0BaHMA, HE creayeT NPUMEHATb cuctemy TN-
C. B TaKMXx 2N1€KTPOYCTAHOBKAX A0NXKHA b6bITb NpumeHeHa cuctema TN-S:

- HayMHaa OT BBOAHOrO YCTPOWMCTBA 3/IEKTPOYCTAHOBKMU 34aHMA, €C/IM 3N1eKTPOYCTaHOBKa
noJiy4aeT NUTaHUe OT KOMMYHaNbHOM CETU HU3KOro HanpsaxKeHua (cm. puc. 3 A);

- HauMHasA OT 3a)KMMOB TpaHCchOpMaTopa, CNM SNEeKTPOYCTaHOBKA NOAy4YyaeT NUTaHue oT
TpaHCcOOPMATOPHOWM MOACTAaHUMW, BCTPOEHHOM B 3TO Ke 34aHMEe U 06CAyKMBaeMoW
No/ib30BaTeNIeM 3/1EKTPOYCTaHOBKM 34aHMA (CM. puc. 3 B).

Mpun ycTtaHOBKE WHPOPMALMOHHOrO 060pPYyAOBaHMA B CYLLECTBYHOLWEM  343aHWM,
pacnpeeneHne 3N1eKTPOSHEePrun B KOTOPOM BbiNosHeHO no cucteme TN-C-S (cm. puc. 4),
AOKHA 6bITb NPeaoTBpaLLEHA BO3MOXKHOCTb 0O6pa30BaHMA 3aMKHYTbIX KOHTYPOB («MNeTenby»)
MHGOPMALMOHHbBIMM Kabenamu. Ona sToro moryT 6bITb MCNONb30BaHbI CAeayowme mepbl:

- npeobpaszoBaHue yyactka TN-C ceTn 3gaHMA, MOKAa3aHHOTO Ha puUC. 4, B TN-S, Kak NOKa3aHo
Ha puc. 3 A;

- €C/I 3TO HEBO3MOXHO - YCTPAHEHWE MOKA3aHHbIX HAa PUC. 4 B3aMMHbIX CBA3EN «2)»,
obpasyemMblX WHOOPMALMOHHBIMU Kabenamm mexay pasanyHbiIMM 4Yactamm cetu TN-S,
Hanpumep, NP1 NOMOLLY BOIOKOHHO-ONTUYECKUX BCTABOK.

3.2.Cuctema TT
B cucteme TT Heo6X0AMMO yuMTbIBAaTb BO3MOMKHOCTb BO3HUMKHOBEHWA MNepeHanpAXKeHUM
MeXAy TOKOBEeAYLWMMM YacTAMM U OTKPbITBIMW MNPOBOAALLMMMU 4YacCTAMM, €CU OTKPbITble
NPoBOAALLME YaCTU Pa3/INYHbIX 303HUN MPUCOEAMHEHbl K Pas3/IMYHbIM 3a3eMAUTENAM, He
CBA3aHHbIM MexXay coboin NPOBOAHNKOM.

3.3.Cucrema IT
B cucteme IT HeobBXOAMMO YYUTLIBaTb BO3MOMKHOCTb MOBLIWEHWA HAMNPANKEHUA MKy
d)a3HbIMVI NnpPoBOAHUKaMKN U OTKPbITbIMK NpoBOAAWLMMU HAaCTAMU A0 3HAYEHUA ﬂMHeVIHOFO
HanpAaxXeHunAa npn nepBom 3aMblKaHUK Ha 3EMJIIO.



Moatomy B uenax, nNuUTaloWmMx MHPopmaunmoHHoe obopyaoBaHWe, BKAOYEHHOE Ha ¢dasHoe
Hanps)KeHne Mexay ¢asHbIM W HyneBbiIM paboymm (HeMTpanbHbIM) MPOBOAHWKOM, ANS
KoToporo [OCT P M3K 60950-2002 He npeaycMOTPeHA BO3MOXKHOCTb TaKUX MOBbIWEHUM

Hanps)XeHUs Mexay TOKoBeAyLWMMW MPOBOAHUKAMU M OTKPbITbIMW MPOBOAALMMM YaCTAMM,
HeobxoAMMOo NpeaycMaTpUBaTb COOTBETCTBYIOLLYIO 3aLUNUTY OT NEPEHANPAXKEHUNA.

3.4.IuTaHUe OT HECKOJIBKHUX HCTOYHHUKOB
MpY NUTAHUN OT HECKONIbKMX UCTOYHWMKOB B cucteme TN HeWTpanu 3TUX UCTOYHWUKOB MO
YCNOBUIO 3/1EKTPOMArHUTHOMW COBMECTMMOCTU A0/KHbI ObiTb 3a3eM/IeHbl B OAHOM U TOW e
TOYKe, paBHOYAA/IEHHOM OT BCEX UCTOYHUKOB (CM. puC. 7).

MpW NUTAaHUM OT HECKONIbKMX UCTOYHUKOB B cucteme TT HelTpanm UCTOYHMKOB MO YC/NOBUIO
3/IEKTPOMArHMTHOM COBMECTMMOCTM PEKOMEHAYETCS COeAMHUTb MeXAy COOOM M 3a3eM/IUTb
TONbKO B OHOM TOUYKE, PaBHOYAA/IEHHOM OT BCEX UCTOYHMKOB (CM. puUC. 8).

3.5. BBoa B 3paHue
Beoa B 3gaHMEe meTannnyeckux Tpyb, Hanpumep, BOAO- U ra3ocHabkeHWA, oTonaeHus, a
TaKXe Kabenew pekomeHayeTcAa BbiNOZIHATL B OAHOM U TOM XKe MECTE. Bce atn KOMMYHUKaUunun
[LO/BKHbI BbITb MPUCOEAMHEHDbI K 1aBHOM 3a3eMAAIOLLEeN WUHE MPU MOMOLM MPOBOAHUKOB
YypaBHMBaHMA NOTEHLMANOB KpaTyaiLlen ANUHbI C MajibiM CONPOTUBEHNEM (CM. puc. 9).

3.6. YcTaHOBKA 000pYy/0BaHUs B Pa3/IMYHbIX 3JaHUAX
Ecnn B pasnnyHbIX 34aHMAX, CBA3AHHbIX MexKay cobon obuieit NHGOPMaLMOHHOM CUCTEMOM,
BbINO/NHEHbl He CBf3aHHble Apyr C APYrOM CUCTEMbl YpaBHMBAHWA MOTEHUManos, B
MHOOPMALMOHHBIX  Lensax AO/XHbl  NPUMEHATbCA  BOJIOKOHHO-ONTUYEcKMe Kabenn B
HemMeTannmMyeckmx 0600/04KaX W He WMelolmne MeTa/JIMYecKMx 4acTen, Wam  apyrue
HenpoBoAAWMe CUCTEMbl nNepefayun, Hanpumep, MUKPOBOJIHOBbIE  CUCTEMbI UK
pa3aenuTtenibHble CUrHaNbHble TPaHCPOpPMaTOPbI.

PeweHne npobiem, BO3HWMKAOWMX B MPOTAXKEHHbIX M PA3BETBNEHHbIX MHOOPMALMOHHbIX
CeTAX M3-3a Pa3HOCTM MOTEHUMANO0B YAANEHHbIX APYF OT Apyra Y4aCTKOB 3eMAM, OTHOCUTCA K
OTBETCTBEHHOCTM OpraHM3auMn-onepaTopa 3TOM CeTM, KOTOpaa MOXKET MPUMEHATb Apyrue
cnocobbl obecneyeHna 3NEKTPOMArHUTHON COBMECTUMOCTM.

3.7. llepexsroyeHre UICTOYHUKOB NUTAaHUA

B cucteme TN KOMMYTaUMOHHbIE YCTPOMCTBA NEPEKNOYEHMA MUTAHUA C O4HOr0 UCTOYHMKA
Ha pgpyroi (Hanpumep, ¢ paboyero Ha pesepBHbIM) AONXKHbI OAHOBPEMEHHO MNepeKaoYaTb
¢dasHble NPOBOAHUKM U HYNEBOI pabouynii (HeMTpasbHbIN), eCAn TaKoM MMeeTCs, NPOBOAHMUK
(cm. puc. 10 A, 10 B 1 10 C). Pa3pbiB Hynesoro paboyero npoBoAHWMKAa NPU NEPEKIYEeHUM
npeaoTepawaeT obpasoBaHNe 3NEKTPOMArHUTHbIX MONen 6AyKAAWMMU TOKaMU OCHOBHOM
NUTAtOLWLEN CETU SNEKTPOYCTaHOBKMU. CymMa TOKOB B O4HOM Kabene fonxkHa 6biTb paBHa HyAto.
3TO rapaHTMpyeT MNpOTEeKaHMe TOKa B Hy/leBOM paboyem MNpoOBOAHMKE TONbKO TOW Lenw,
KOTOpanA BKAtoYeHa B paboTy. Mpu aTom cneayet UMeTb B BUAY, YTO K HYIeBOMY paboyemy TOKY
nobasnaeTca ToK 3-l rapmoHMKK das3Horo nposogHuKa (150 lu) ¢ Tem »Ke yrnoBbIM CABUIOM

das.



3.8. YcTaHOBKa 0600py/j0BaHUs B CyLECTBYOILIHUX 3JAHUAX
Ecan nHpopmaumoHHoe obopypoBaHMe yCTaHaBAMBAETCA B CyLeCTBYIOWEM 34aHUK, B
KOTOpOM MmetoLlLeeca 0b6opyaoBaHNE MOXKET OKa3blBaTb HeXenaTesibHoe 3/1eKTPOMArHUTHoe
BO34eMCTBME Ha BHOBb YCTaHaB/IMBaemoe MHGopmaLumoHHoe obopyaoBaHue, ANA YyMEHbLUEHUA
3TOro BO34ENCTBUA PEKOMEHAYETCA BbINONHEHNE CAeayoWwmx mep (cm. puc. 11 A):

- npumeHeHune obopyaoBaHus knacca Il (c 4BOMHON NAK ycuNeHHOW u3onaumen);

- NPUMEHeHWe paspenuTenbHbix TpaHchopmaTopos. Lienu, nuTarolwmeca OT BTOPUYHbIX
06MOTOK TpaHcHOPMaTOPOB, PEKOMEHAYETCA BbINOAHATL NO cucteme TN-S, ogHaKo, B 0CObbIX
CNly4Yaax MOKeT 6bITb NpUMeHeHa cuctema IT;

- npumeHeHune B VIHd)OpMaLI,VIOHHbIX uenAax BOJIOKOHHO-ONTUYECKUX BCTABOK, HE MMEKLWUNX
MeTaNIN4YeCKNX aNeMeHTOB.

MpumeyaHue: MpumeHeHMe pekomeHAauuit n.n. 1 u 2 moxeT 6biTb OrpaHMYEHO MO YCAOBUIO
npeaenbHoM (rpaHUYHOM) HYacTOTbl MW B CBA3K C BO3MOXHOCTbIO HENPAMbBIX YA3aPOB MOHUMW.

3.9 PasmelneHue 000pyA0BaHUSA
DNeKTPUYECKOE U INEKTPOHHOE 060pYA0BaHME MOHUTOPUHIA, PEryIMPOBAaHUA NapaMeTpos,
KOHTPOIA, 3alWMTbl U ApP. ANA YAYULWEHUA YCNOBUIA 3N1EKTPOMArHUTHOM COBMECTUMOCTYU A0/KHO
Pa3MeLLaTbCA B 3aKPbITbIX HULIAX CTPOWUTENbHbIX KOHCTPYKUMI 343aHUA WUAM B CNeLmanbHblX
NOMELLEHUAX.

YcTponcTBa NPUCOEAMHEHUA BXOAAWMX B 343aHWE U BbIXOAALWMX W3 HEro CUIOBbIX U
MHPOPMALMOHHBIX Llenel [O/MKHbl  ObiTb  PAcNoONOXeHbl B O4HOM MecTe WM B
HenocpeacTBeHHON 6AM30CTM Apyr OT gpyra.

He ponyckaeTtca ycTaHaBAuBaTb B OAHOM WKady, Ha OAHOM CTennake, Kapkace WM Ha
OLHOM CTOMKe 3/NeKTpuyeckoe U MHPOpMauMOHHOe obOopyaOBaHME, A TaKXKe MOHTAXKHbIE,
OTCEKM (AWMKM) C INEKTPUYECKUMM U MHOOPMAUMOHHBIMM MNPOBOAAMM M TrHe3ga (6710Ku
3aXKMMOB) A/1A UX NOAKNIOYEHUA.

He gonyckaetca npoknagbiBatb MHGOPMALMOHHbIE NPOBOAa M Kabenun BHyTpM WKados 1 No
NOBEPXHOCTU LUUTOB CMNOBOFO 3/1EKTPO0HOPYA0BAHUA.

3.10 AnmnmapaTsl 3alUThbI
MpumeHaemble 3allUTHble annapaTbl AO/XKHbl MMETb COOTBETCTBYIOLLYIO BblAEPXKKY
BPEMEHM AN UCKNIOYEHUA JIOXKHbBIX OTKNOUYEHNI TOKaMM NEPEXOAHbIX PEXUMOB.

3.11 KaGeu neneu CHMrHaJu3anuu
B uenax cMrHannsaumm caeayet NPUMEHATb SKPaHMPOBaHHbIE Kaben nnmn kabenu ¢ BUTbIMK
napamm.



4 3azemiieHMe M YPABHMBAaHUE NOTCHIIHAJIOB

4.1 CoegMMHEHHUE 3a3eMJINTEJ/IEHN
Echm gna MHPOPMALMOHHON YCTaHOBKM 34aHMA TpebyeTcs BbINOAHEHME 3aWUTHOrO W
OYHKLUMOHANbHOTO 3a3eM/IEHMSA, @ TaKXKe 3a3eM/IeHUA CUCTeMbl MO/IHME3alWMTbl, He caeayet
BbIMONHATbL OTAE/bHblE HE3aBUCUMMblE 3a3eMIMTeNKn, npeAHasHayeHHble ANA peannsauun
KaXK[4oM 13 aTUX 3a4ad, No caeayowmm npuinHam:

- MeXAy TaKMMK 333eMIUTENAMM MMEETCA CBA3b, KOTOpPaa MOXKET MpuBOAUTL K
HEKOHTPO/IMPYEMbIM NOBbILLEHUAM HanNpPsaXKeHUs Ha 060pyA0BaHUK;

- yactu obopynoBaHUA, AOOCTYNHble OAHOBPEMEHHOMY NPUKOCHOBEHWIO, MOTYT UMETb
pa3/InYHble NOTEHLUMA bl OTHOCUTENbHO 3eM/IN;

- CO3[3EeTcA  OMNacHOCTb  MOPAXKEHUs  3/IEeKTPUYECKMM  TOKOM, OCOBeHHO npwu
nepeHanpAXKeHnaX aTMoCchepPHOro NPOUCXOXKAEHMA.

MoaTomy BCe 3a3eM/IUTENN OAHOTO 34aHUA A0/MKHbI BbiTb COeAMHEHbI mexay coboi (puc.
12).

MPOBOAHMKN 3aWMUTHON U OYHKLUMOHANbHON CUCTEM YpPaBHUBAHUA MOTEHLUMANOB A0KHbI
NPUCOEAMHATLCA K [N1AaBHOW 3a3eMNAOLWEN LWKHE (3aXMmy) UHAMBMAYaNbHO (pa3aesibHo)
Takum 06pa3om, 4YTobbl OTKAKOYEHME OAHOro NPOBOAHMKA HE Hapylwano NpUcoeanHeHWin
APYrUX NPOBOAHUKOB.

B Tex cnyyaax, Korga snekTpoHHoe obopynoBaHMe MCMoAb3yeTca ANA CBA3M U obmeHa
MHPOpPMaLMen Mexay HECKONbKMMU 303aHUAMM, KaXKAOe U3  KOTOpbIX WMeeT CBOe
3a3emnfAolLee YCTPOMCTBO, M MPU 3TOM 3a3eMAUTENN PA3/INYHbIX 34aHUIKA He MOryT ObiTb
coeguHeHbl mexay coboin, Hanpumep, M3-3a Ux 6ONbLIOK yAANEHHOCTM APYr OT Apyra, cneayet
BbINOJIHATb ra/ibBAaHNMYECKOE pasfefieHne uenen CcBA3WU, Hanpumep, NpuU NOMOLWM BOJIOKOHHO-
ONTUYECKMX BCTAaBOK (CM. TaKKe M. 3.8).

4.2 YpaBHUBaHUE NOTEHIUAJIOB
Cxemy cOeAMHEHMMA B CeTUM  YpaBHUBAHMA  MOTEHLMANOB, BbIMNOJHAEMOW  AONA
MHPOPMaLMOHHOrO 06OPYAOBaHMA, MOXHO pPAcCMaTpuBaTb Ha YPOBHE BCErO 3AaHuWA
(ocHOBHaA cucTema ypaBHMBAHWA NOTEHLMANOB), HA YPOBHE MHPOPMALMOHHOW YCTAaHOBKW B
LLe/IOM 1 Ha YPOBHE rpynn COBMECTHO YCTaHOBNEHHOTO MHPOPMaLIMOHHOTrO 060pyA0BaHMA.

[nAa co3pgaHMA OCHOBHOW CUCTEMbI YPaBHMBAHMA MOTEHUMANOB AO0/XHbl MCNO/b30BaTbCA
MEeTaN/INYeCKMEe 3/1EMEHTbI, UMEIOLLMECA B KaXKAOM 34aHMUN, Hanpumep, rNaBHasa 3a3emnAoLLan
WKWHa, 3awmTHble (PE) npoBOAHWKM, meTannuyeckue Tpybbl BOAOMPOBOAA M KaHanM3auuu,
CTa/lbHble CTPOUTE/NbHbIE KOHCTPYKUMM, CTa/ibHAA apMaTypa *Kene3obeTOHHbIX KOHCTPYKLMNA,
KOTOpble OOMNONHAKTCA MNPOBOAHMKAMM W  MArUCTPaNAMMU  YPaBHUBAHWUA MOTEHLMANOB,
KabenbHbIMW KOHCTPYKLMAMU U AP. ANA NONYYEHUA AOCTAaTOMHO HWU3KOTO COMPOTUBAEHUA W
BbICOKON NPOBOAMMOCTM CUCTEMbI YpPaBHMBAHMA MNOTEHLMANoB, obecneymBaloWwmx yCcnoBuA
anekTpobesonacHoCTM.



B KaXaom 34aHMM A0MKHa ObiTb NpeaycMOTpeHa rnaBHas 3a3emndatowan wuHa (M3LW),
pPacnonoXKeHHass Ha MWMHUMANbHOM pPaCCTOAHMM OT BXOAAa B 34aHME CUNOBbIX MU
MHOOPMALMOHHBIX Kabenei. B 3aBMCMMOCTM OT CAOXKHOCTM M obbema obopyaoBaHUA
MHPOPMaLMOHHOM ycTaHOBKM 3L 3aaHMA MOXKeT 6biTb BbINONHEHA B BUAE MArnCTpanu Uau
KO/IbLLEBOM MarncTpanu.

JKpaHbl BCEX BXOAAWMX B 34aHWe Kabenew A0NXKHbl ObiTb NPUCOEAMHEHbI K TNaBHOW
3a3eM/IA0LLEN WWHE NPU NOMOLLN HU3KOOMHbIX, UMEIOLLMX KpaTyanLlyto AJIMHY COeAMHEHUNA.

OTKpbITblE NPOBOAALLME YAaCTU 3SNEKTPoobopyAOBaHUA B 34aHUM COEOMHAIOTCA MEXKAY
coboi nocpeacTBom 3alMTHbIX (B cuctemax TN - HysneBbix 3aWmMTHbIX) (PE) npoBogHMKOB.

[nAa Npon3BOACTBEHHbIX 34aHUMA U TaKUX OBLLECTBEHHbIX 34aHWUWA KaK, Hanpumep, HaHKu,
LEHTPbl YNPaBAEHWA, B T.M. TEXHONOTMYECKUMM Mpoueccamu, W T.N., HACbIWEHHbIX
MHPOPMaALMOHHbIM 060pyAOBaHMEM, MpeaHA3HAYEHHbIM A5 OCYLLECTB/IEHUA Pa3IMYHbIX
3afa4y, ANy4YWMM pelieHnem ABAAETCA BbINO/JHEeHMe obuwen ceTm p[as  ypaBHUMBaAHMA
NOTEHUMNANO0B, 3aHYNEHNA N GYHKLUMOHANBHOTO 3a3eM/IeHUS.

Cuctemy ypaBHMBaHMA MoTeHUManoB And WHGOPMALMOHHOrO 06OpYyAOBaHMA B TaKUX
3[aHMAX pPEeKOMEeHAYeTCA BbINONHATb NPYM MOMOLLM 3aMKHYTOW KO/bL,EBOW Marncrpanm,
npeacTtasaaowein coboi ronbii AU N30AUPOBAHHbLIA MeAHbIN NMPOBOAHMUK, YCTAHOBJ/IEHHbIN
OTKPbITO MM 3aLLMLLEHHbIM, HAanNnpuUMmep, NPOIOXKEHHbIM B KOpobe, Takum obpasom, 4Tobbl OH
O6bln gocTyneH ANnA MOAKAOYEHUA K Hemy 3alWMTHbIX U PYHKUMOHANbHbLIX MPOBOAHMKOB
YPaBHWBAHUS MOTEHUMANOB B IIOOOM MecCTe, U MPONOXKEHHbIA NO BHYTPEHHEMY NepuMeTpy
34aHUA MAN NMOMELLEHUA, B KOTOPOM YCTaHOBAEHO MHpopmMaLMoHHOe obopyaoBaHue. TaKkas
KONbLLEBAaA MarvcTpanb AO0NXHA OXBaTbiBaTb, MO KpanHen mepe, cMCTeMHbIA 610K no ero
BHELUHEMY NepumeTpy.

MpyY HaAMYMM  MOLUHBIX WCTOYHWKOB 3/1IEKTPOMArHUTHbIX BO3AENCTBUA WMAM  0CODbIX
TpeboBaHMI K COXPAaHHOCTU MHPOPMALMN MOXKET NoTpeboBaTbCA CO34aHNE IKPAHUPOBAHHbIX
NOMeLEHNM, YTO ABNAETCA MAKCMMA/ZIbHOW MepOM MPU BbINOAHEHUU CUCTEMbI YPAaBHUBAHUA
noteHumanos. [lpumepbl BbINOJIHEHUA CUCTEM YPABHMBAHUA MNOTEHUMANOB B 34aHUM
npusegeHol Ha puc. 11 A-11 1 n puc. 13 - 16.

Hynesble 3aWMTHble MPOBOAHMKU, 3a3eMNAIOWMIA NPOBOAHUK 3aLLUTHOTO 3a3eMIeHMA U
NPOBOAHMKN 3aMUTHOrO YPaBHUBAHMUA MOTEHLMANOB AOMKHbI MMETb LLBETOBYIO MapKMPOBKY B
BM/E YKENTO-3e/1eHbIX NOJIOC.

B 3aBMCMMOCTM OT CTEMEHM BaXKHOCTU WHPopMaLMu, 0b6pabaTbiBaeMON 3NEKTPOHHbIM
obopyaoBaHMEM, M OT YyBCTBUTE/IbHOCTM 3TOro 060pPYAO0BaHUSA K 3/N1EKTPOMArHUTHbIM
BO34ENCTBMAM MOTYyT ObiTb MPUMEHEHbI TPU OCHOBHbIE CXEMbl CETU YpPaBHWUBAHUA
NOTEHLMANOB.

2.1 «3Be3ga»

B BUJC <«GBC3JbI», KaK IIPaBUJIO, BBIIOJHACTCA OCHOBHasd CHUCTEMA YpaBHHUBAHUSA
IIOTCHIIMAJIOB.



B unctoMm Buze 3Ta cxema MOXKET OBbITh IPUMEHEHA B HEOOJNBIINX 3/IaHUSX, TJIe KOIUYECTBO
AJIEKTPOHHOTO 000PYIOBAHMUS HE BEJIMKO: B JKHIIBIX, OOIIECCTBEHHBIX U T.II., B OOIIEM CiTydae, JUIst
o0opyoBaHus1, HE MPUCOCTUHEHHOTO K KabemsM cBsi3u (cM. puc. 13).

4.2.2 «CeTka»

B mpenenax nHpOpMaIMOHHON CHCTEMBI, OCOOCHHO B Ipeienax 000pyA0BaHHs CUCTEMHOTO
0710Ka, cxeMa ypaBHHMBaHHs NOTEHIINAJIOB JIOJDKHA BBITIOJIHATHCSA B BUAE CETKH, (OPMUPYIOIICH
YPOBEHb OIOPHOTO MOTEHIMAjJa W O0ECleYMBaIONIeH BBICOKYIO MPOBOJAMMOCT M HHU3KOE
CONPOTUBJIEHUE B COOTBETCTBHHM C TPEOOBAaHMAMH DJIEKTPOOE30IMACHOCTH, HAAEKHOCTH
OTIOPHOTO MOTEHIIMAJIA U JIEKTPOMArHUTHON COBMECTUMOCTH.

OTa «ceTKa» IO0JDKHA BKIIOYATh B ce0s COCOMHEHHBIE MEXAy co00i mKadbl, CTeTaxH,
CTOMKH, paclpe/leluTeNbHble MaHeIH, KaOelbHble KOHCTPYKIHMH, KopoOa, TpyObl, 3KpaHbI
Kabesel u T.I. U, eCli TpeOyeTcs, CIeNHaIbHO BHIIOIHEHHYIO B IOy 1101 000pYAOBaHUEM HIIH
HaJl HUM BBIPAaBHUBAIOIIYIO CETKY.

KoHTakTHBIE COeMMHEHNS BCEX YKAa3aHHBIX METAUIMYECKUX YacTed MEXIy CO0OH JOIKHBI
o0ecrieynBaTh HENPEPHIBHOCTh DJEKTPUYECKOM 1MW W HMMETh MHHHMMAJbHbIE 3HAYCHHS
HEePEXOTHBIX CONPOTUBICHHH.

[IpuMeHUTENPHO K TEPMHUHOJOTUH TJaBbl 1.7 [IVD ceabMOTo M3JIaHHS TaKylO0 «CETKY» UL
YPaBHHMBaHHS MOTEHIHMAIOB B TpenesiaXx OXHOM MH()OPMAIMOHHOW CHCTEMBI WM B IIpeeiax
OJTHOTO TIOMELICHHUSI MOXKHO pPacCMaTpUBaTh KaK [OMOJHHUTEIbHYIO CHUCTEMY YypaBHHBAHHUS
HOTEHINAJIOB.

4.2.3 «3Be31a», COBMEIIEHHAS ¢ HECKOJbKHMH MECTHBIMH «CETKAMH»

Ota cxema 00pa3yercst IpH MPUCOSTUHEHUN «CETOK» JOMOTHUTEIBHBIX CUCTEM ypaBHUBAHUS
IIOTCHIMAJIOB K OCHOBHOII cUCTEME YpaBHHUBAHUA TTOTCHIHAJIIOB B 3JaHUAX, B KOTOPBIX UMCCTCA
HECKOJILKO TPYIITT COBMECTHO YCTAaHOBJIEHHOTO MH(POPMAIIMOHHOTO 000pyI0BaHUs (CM. pHC 14).

4.2.4 «3Be3na», coBMeLIEHHAs ¢ 00111ell «CeTKOoi» YpaBHUBAHHS MOTEHIHATIOB

CxeMy Takoro THMa Cl€AyeT MNPUMEHSATh B 3JaHUSIX C OOJIBIION HACHIIIEHHOCTHIO
UH(POPMALIMOHHBIM 000pYZOBaHUEM, 00padaTHIBAIOIIUM W/WIM TEPEAaAloNIMM 0c000 BaXHYIO
MH(GOPMALIMIO U TPEIBSABISIONINM BHICOKHE TPEOOBAHHUS K 3aIlIUTE OT TOMEX.

[Ipu BBINOJIHEHUU 3TOM CXEMBI YCHUIICHUE 3AIIUTHOTO (P (eKTa JOCTUTAeTCsl UCTIOIb30BAHUEM
CYLIECTBYIOIIUX METAJUTMUYECKUX KOHCTPYKIUH 37aHUS, KOTOpble Al 00pa3oBaHUS «CETKHU»
JIOTIOJTHSIOTCSI IPYTUMHU €CTECTBEHHBIMU M HCKYCCTBEHHBIMU TIPOBOHUKAMHU.

Pa3mep siueek «ceTKu» 3aBUCUT OT MPUHATOM KaTErOpHH MOJIHUE3ALUTHI 3[JaHusl, OT YPOBHS
CTOMKOCTH O0OpYIOBAaHUS K NEPEHANPSDKEHUSM M OT YacTOThI, HA KOTOPOHM OCYIIECTBISIETCS
nepeaada nHopmaiuu (CBs3hb).

Pasmep sueek 3aBHCHUT OT pa3MEpoB 3aIIMIIAEMOM YCTaHOBKH, OJHAKO, B T€X MECTax, IIe
YCTaHOBJIEHO O0OpYyIOBaHUE, UYBCTBUTEIBHOE K 3JCKTPOMArHUTHBIM BO3JIEHCTBUSIM, OH HE
JIOJDKEH TPEeBbIATh 2 M X 2 M. DTOT pa3Mep YIOBIETBOPsET TPeOOBAHUSM 3aLIUTHI Kak
YACTHBIX (JIOKAJIBHBIX) y3JI0B CBS3H, TaK U IICHTPATU30BAHHBIX CUCTEM OOpaOOTKH U TMepeaadu
uHpOpMaLIUH.

B cnyudasx, koraa oTnenbHbIE Y37Ibl YCTAHOBJIEHHOTO O0OPYIOBaHUS MPEABSABISIOT 0COObIE
TpeOOBaHUs, YIaCTKU OOIIEH «CETKU», COOTBETCTBYIOIINE ATUM Yy3JIaM, MOT'YT OBbITh BBITIOJIHEHBI
C YMEHBIICHHBIMH pa3MepaMH siaeek (cm. puc. 15 u 11]]).

4.2.5 YpaBHuBaHMe NOTEHUMAJI0B B MHOT03TA:KHbBIX 3[IaHUAX

B MHOrosTa)xHbIX 34aHHUAX PEKOMEHAYETCS BBIIOJIHATH CUCTEMY YPABHUBAHUS IOTEHIMAJIOB
Ha KaxaoMm sTaxe. CHCTEeMbl ypaBHUBAHMS MOTCHIMAJIOB Pa3IMYHBIX 3TaXeH JOJDKHBI OBITh
COEIMHEHBbl MEX1y COOOH IpH MOMOIIM HE MEHEE JBYX BEPTUKAJIbHBIX MPOBOJHHMKOB [UIs
CO3JaHUsl TPEXMEPHOM pelIeT4aTod CTPYKTypsl mo tumy kierku Papanes. B kadectse
BEPTUKAJIbHBIX IPOBOJHUKOB TAaKOH peleTdyaTodl CTPYKTYpbl MOTYT OBITh HCIIOJIb30BaHbI
METAJUIOKOHCTPYKIUH 3JaHUs U APYrHe €CTeCTBCHHbIC MPOBOJIHUKH MIPU YCIOBHH O0O0ECTICUECHHUS



HETIPEPBIBHOCTH 3JIEKTPUYECKOM LENH U HAJIE)KHOCTH KOHTAKTHBIX coeauHeHuil. [Ipumep takoit
CUCTEMbl ypaBHUBAaHHS TIOTEHIMAJIIOB NpHUBEIEH Ha puc. 16 (IPUCOCAMHEHHUE CHUCTEMBI
MOJTHHE3AIUTHI HE TTOKAa3aHo)

4.2.5 YpaBHuBaHUE NMOTEHIIHAJT0B B MHOT03TAKHBIX 3[IaHUSAX

B MHOrosTa)kHbIX 3JaHUSIX PEKOMEHIYETCSl BBINOIHITh CUCTEMY YpaBHUBAaHUS IOTEHIIMAJIOB
Ha KaxaoM sTaxke. CucTeMbl ypaBHUBaHUS MOTEHIMAIOB Pa3IUYHBIX 3Ta)xeil MOHKHBI OBbITh
COCIMHEHBl MEXIy COOOH MpH TMOMOIIM HE MEHee JBYX BEPTUKAJIbHBIX MPOBOJHHUKOB IS
CO3MIaHUsl TPEXMEPHOM pemeTyaTo CTpyKTypbl mo Ttuny kietku @Papazaes. B kauectse
BEPTUKAJIBHBIX MPOBOJHUKOB TAaKOH pemeTdyaTod CTPYKTYpbl MOTYT OBITh HCIIOJIb30BaHbBI
METAJIJIOKOHCTPYKIIMU 3[IaHUS U IPYTUe eCTECTBEHHbIE MPOBOJIHUKU MPU YCIOBUU OOECTIeUeHus
HEIPEPBIBHOCTU JIEKTPUUECKON LENU U HAJIEKHOCTH KOHTAKTHBIX coelnHeHui. [Ipumep Ttakon
CUCTEMbl ypaBHUBAaHHS TIOTEHIMAJIIOB NpHUBEIEH Ha puc. 16 (IpPUCOCAMHEHHUE CHUCTEMBI
MOJTHHE3AIUTHI HE TTOKAa3aHo)

4.2.6 IlpucoenuHeHue K rJIAaBHOM 3a3eMJIsIIONIEH IIMHE

I'maBHas 3azemisionias MHUHA (32KUM) JEKTPOYCTAHOBKU 3JaHHSI MOKET OBITh BBIIIOJIHEHA
TaKOW [JIMHBI, YTOOBI TMPUCOEAMHEHUE BCEX YacTed WH(POPMAIMOHHOTO OOOPYIOBaHUS K
CHUCTEME YypaBHUBAHUS TIOTCHIMATIOB («CETKE») MOIJIO OBITh BBHIMOJIHEHO IPOBOJIHUKAMU
KpaT4yauIiei auHbI (CM. puc. 16).

Ecnu cucrema ypaBHHBaHHS TOTEHIMATIOB BBIMIOTHSIETCS C HMCIOJIB30BAaHUEM 3aMKHYTOMN
KOJIBIIEBOW MarucTpalid, pa3Mephl MPOBOJIHKUKA, U3 KOTOPOTO BBIMOJHEHA MAruCTpalb, JOKHBI
OBITh HE MEHEE:

- 30%x2 MM - 115 TIIIOCKOM MEIHOM IIHHBI,
- 8 MM - IMaMeTp KPYIJIOoro MEJIHOTO TPOBOHHKA.

["onpie MPOBOAHUKH TOKHBI OBITH 3aIIUIIEHBI OT KOPPO3UU B KaXKIOM MECTE KPEIICHUS K
OCHOBaHUIO U TIPH MPOX0JaX CKBO3b CTCHBI.

4.2.7 Yactu, npucoegmHaemble K cucteme ypaBHMBaAHUA NOTEHLMANOB

JononHNTeNbHO K 4YacTam, YKasaHHbim B n. 1.7.82 MY ceAbMOro M3gaHuA, K cucteme
YPaBHUBaHMA NOTEHLMANOB A0KHbI ObITb MPUCOEANHEHDI:

- NPOBOASALLMNE 3KPaHbI, NPOBOAALLME 060104KN U/UNK BPOHA MHPOPMALMOHHbIX Kabenei;
- 3a3emMNAoLWMe NPOBOAHNKM aHTEHHbIX CUCTEM;

- 3asemnAloWME MNPOBOAHUKM 33a3E€MIEHHOr0 MNOMKCA WMCTOYHMKA MNOCTOAHHOrO TOKQ,
nuTaroLwero MHGopmaunoHHoe obopyaoBaHMeE;

- NPOBOAHWUKM PYHKLMOHANbHOIO 3a3eMEHNA.

4.3 OyHKIIMOHA/IbHOE 3a3eMJ/IEHUE U YPaBHUBaHUE NOTEHIUAIOB
®YHKUMOHaNbHOE 33a3eMNeHMe BbINOMHAETCA B Tex CAy4yasax, Korga 3to TpebyeTtca ana
HOpMasbHOM paboTbl obopyaoBaHMA, Hanpumep, NPWU WUCNOAb30BaHMW 3eMIN B KayecTse
06paTHOro NPoBOAA B YCTAHOBKAX 3/1EKTPOCBA3M.

O BbINONIHEHWUN 3a3eMINUTENS GYHKLUMOHANIbHOTO 3a3eMIEeHMA CM. N. 4.1.

4.3.1 3a3emnAtoLLan WuHa.

B cnyyasx, Korga no ycnosmMam HopmanbHoM paboTtbl o6opyaoBaHuA TpebyeTtca BbinoNHEHNE
WKHbI  PYHKUMOHANBHOTO 33a3eMNEHUA, [1aBHAA 33a3eMNAIOWAA LWWHA 31EeKTPOYCTAaHOBKM



30aHUA MOXKeT ObITb yANMHEeHa Takum obpasom, 4Tobbl Ntobas yYacTb MHOGOPMALMOHHOTO
obopypoBaHma morna b6blTb NpucoeAMHEHa K 3TOM LWKWHE NPOBOAHWKOM HAWKpaTyauwen
O/MHbl B Nt0bon Touke 34aHMA. Ecam wnMHa GyHKUMOHANBHOTO 3a3eMeHMA npegHasHaveHa
OLHOBPEMEHHO A/NA YPaBHWBAHWA MOTEHUMANOB B 34aHMM C HONbWIMM KOIMYECTBOM TaKOro
060pyA0BaHMA, OHA MOXET b6bITb BbINOJIHEHA B BUAE 3aMKHYTOr0 KO/bLa (CM. puc. 16).

lLnHa moXeT 6biTb ro/f0M WUAM U30/IMPOBAHHOM W A0/MKHA ObiTb AOCTYNHa Ha BceM ee
NPOTAEHUU ANA NOAKNOYEHUS NPOBOAHMKOB YPaBHUBAHWUA NOTEHLMANO0B B /06O ee TouKe.
Ffonan WuHa A0/KHA 6bITb 3allMLEHa OT KOPPO3MM B MeECTax KpeniaeHuin U npoxoda CKBO3b
CTeHbl U NepeKpbITUS.

3¢dDEeKTUBHOCTb WKNHbI 3aBUCUT OT TPACCbl €€ NPOKNAAKM M OT MMMe[aHca MUCMOb3yemMoro
NpPoBOAHMKa.

Echm wuHa ¢GyHKUMOHANbHOrO 3a3eM/eHMAa OAHOBPEMEHHO MCMNO/b3YeTCA B KayecTBe
obpaTHOro NpoBoAa LEenu NOCTOAHHOrO TOKa (KaK NpaBu/o, B YCTAHOBKaX CBA3K), ee ceyeHune
AONIKHO ObITb NPUHATO MO BEAMYMHE 3TOro ToKa. [na 60ablWMX YCTAHOBOK ceyeHne MeaHOoM
GYHKLMOHANbHOM 33a3eMAAIOWEN LMHBI AOMKHO 6biTb He MeHee 50 mm>. MMageHue
HaNpPAXeHUA MNOCTOAHHOrO TOKAa Ha NPOTAXEHWM 3a3eMNAIWEN LWKHbI, UCNOb3yeMON B
KayecTBe 0bpaTHOro NpoBoAa Lenu NOCTOSHHOIo TOKa, A0/I*KHO 6bITb He 6onee 1 B.

B 3aBMCMMOCTM OT BE/IMYMHbI OOPATHOrO MOCTOAHHOINO TOKA PEKOMEeHAyeTca MPUHMMATb
CeYEeHUA WNHbI GYHKLMOHAIbHOIO 3a3eM/IEHNA HE MeHee NpuUBeAeHHbIX B Tabn. 1:

Tabmuma 1. Haumenpime cedeHus IuHbI ()YHKITMOHAIBHOTO 3a3€MJICHUS

3nauenne 00parroro <200 A <1000 A <2000 A >=(2000 A)
MMOCTOSTHHOT'O TOKa, A
CeueHue IINHBI 50 MM° M€EIb 70 MM° MeJTb 95 MM° MeJTb 120 MM° MeTb

4.3.2 IlpoBoaHUKH (PYHKIMOHAJIBHON CHCTEeMbl YPABHUBAHHS MOTECHIHATOB

B kauecTBe NMpOBOJAHUKOB (PYHKIIMOHAIBHON CHCTEMBbl YpaBHHUBaHUS MOTEHLHAJIOB MOTYT
OBITHh WCIOJIb30BaHBI METAJUTMYECKHUE IOJIOCHI, IIOCKHE IUIETEHBbIE MPOBOAHHUKH, MPOBOAA U
Ka0eJu KPyrioro CEUCHHs.

st BBICOKOYACTOTHOTO OOOpYAOBaHUS TMPEANOYTHTEIBHBIM  SBISETCS NPUMEHEHUE
METAIIMYECKUX TOJIOC WM IJIOCKMX IUIETEHBIX MPOBOJHUKOB, T.K. MPOBOJHUKU KPYIJIOTO
CEUCHHUsS BCIIEJICTBUE CKHH-I((eKTa HMET Oojee BBICOKMN HMMIIEJAHC, YeM IPOBOJHUKU
IOPSIMOYTOJIBHOTO ceueHus. [l TIIOCKUX MPSMOYTOJNbHBIX IPOBOJHUKOB PEKOMEHIYeTCs
coOIroaTh OTHOIIIEHUE WX IIUPUHBI K TOJIIIMHE HE MEHee 5.

s npoBOAHUKOB (DYHKIIMOHAIBHOTO 3a3€MJICHHS HE ClelyeT MPUMEHATh 00O3HAueHUE
JKENTO-3eJIeHbIM I1BeToM. He TpeOyercss 00o3HA4YaTh WX KAKUM-THOO OOS3aTENbHBIM I[BETOM.
OpnHako, peKOMEHJyeTcs MPUHUMATh OAMH U TOT € LBET ig 0003HAa4YeHHs MPOBOJHUKOB
(GYHKIIMOHATBHOTO 3a3eMJICHHSI M (YHKI[MOHATHLHOTO YpaBHHBAHUS MOTEHIIMAJIOB B Ipeeax
OJIHO 3JIEKTPOYCTaHOBKH, a TaKXe 0003HAaYaTh KaXKJbli KOHEI 3TUX MPOBOJHUKOB OYKBEHHON
mapkupoBkoii (FE).

Jns oOopynoBanusi, paboTaromiero Ha HU3KHUX YacTOTax, CEYEHHS MPOBOJIHUKOB,
npexycMoTperHbie maparpadom 1.7.137 IIVD ceapMoro M3AaHUs, CUYUTAOTCS JOCTATOYHBIMU
HE3aBUCHUMO OT ()OPMBI UX CEUEHHUSI.




5 DnexkTponpoBoOaKH

[Ipy BBINOJHEHUH HJIEKTPONPOBOJOK B LENAX HHPOPMALMOHHOTO O00OpYyIOBaHUS
HE0O0XOMMO BBIMONHATE TpeboBanus rmaB 2.1 u 1.7 YD ceapMOro M3JaHusi C y4eTOM
pEeKOMEHAALNNA, TPUBEIEHHBIX HIDKE.

[To ycrmoBusIM CHMXKEHHS SJIEKTPOMATHUTHBIX BO3JCUCTBUN Ha paboTy WHOOPMAIMOHHOTO
000py/I0BaHUsI PEKOMEHIYETCSI COBMECTHAsl MPOKIAJIKa CUJIOBBIX M MH(GOPMAIMOHHBIX ILIETen
(cM. Takxe 1. 3).

PekoMenpanuu  JaHHOTO  pa3jena  pacHpoCTpaHsAIOTCST Ha TpoBoja M kabenu
WH(OPMALIMOHHBIX, a TaKKe CHJIOBBIX MHTAMOIINX, PACTIPEACTUTEIBHBIX U JIPYTHX
INEKTPUUYECKUX LIeTIeH, HaXOASIIUecs B COCTaBe OOMIeH 37eKTPONPOBOAKH (TIPOKIIaIbIBAEMbIE IO
o0IIMM Tpaccam).

[Tpu mpoknaake 1mo o0muM TpaccaM rpymibl (MMyYKH) CUIIOBBIX W HH(OPMAIIMOHHBIX Kabemnei
W/WJIA TTPOBOJIOB JIOJDKHBI OBITH OTACNIEHBI APYT OT JApYyra OMPEeICHHBIMU PACCTOSHUSMU JTHOO
pazieNieHbl pY MOMOIIH Pa3eNIuTENbHBIX IEPErOPOAOK UIIH SKPAHOB.

CoolOpaxeHus: >1MEKTPOOE30MaCHOCTH M COOOpPAKEHUS SJIEKTPOMATHUTHOW COBMECTHMOCTHU
MOTYT TPEABABIATH pa3iNyHble TPEOOBaHUS K PACCTOSHUSM IPOBOJHUKOB OT CTOPOHHHUX
MPOBOSIINX YacTe M MEXAYy MPOBOJHUKAMH CHUJIOBBIX M WH(MOPMAIMOHHBIX IETed U K
HEOOXOUMOCTH pa3/iejeHHs] UX MPHU MOMOIIM 3a3eMJIEHHBIX 3KpaHOoB U Jp. [Iproputer B Takux
ClIydasix BCErzia MMEIOT TpeOOBaHUS 3JIEKTPOOE30MacHOCTH.

[IpoBepka COOTBETCTBUSA DSJEKTPUUECKOTO pa3[elieHHus Merned B  AIIEKTPONPOBOJKAX
TpeboBanusiM riaBel 1.7 I[IYD JOMKHA BBHIMONHITHCS B TIPOIECCE MPHEMO-CIATOYHBIX
WCTIBITAHUH, TPEAYCMOTPEHHBIX raaBor 1.8 IIYD [2] u TOCT P 50571.16 [7].

5.1 Tpe6oBaHUA K pa3je/ieHUI0O Kadeen
He ponyckaetcs NpoknafbiBaTb CWUAOBblE 3/NEKTPUYECKME Kabenn v MHOOPMaLMOHHbIe
Kabenu B ogHOM nyuke. Myuku Takmx Kabenei LONKHbI BbITb pasaeneHsil.

PasgeneHne MPONOXKEHHbIX MapanNeNbHO CUNOBbIX U MHOOPMALMOHHbLIX Kabenen u
NPOBOAOB MOXET ObiTb BbIMONHEHO MNPW MOMOLM METAIUYECKUX WU HEMETANNIUYECKUX
neperopogoKk (cm. puc. 19 B) mam nytem cobnogeHua onpefesieHHbIX PacCTOAHUIA Mexay
rpynnamu (nyykamm) kabeneit (cm. puc. 20).

TpeboBaHMA K pa3feneHnto CMNoBbIX U MHGOPMALMOHHBIX Kabenewn, BbiNOJAHAEMOMY ANA
YMEHbLLEHUA BAUAHUA NOMEX, 3aBUCAT OT TAaKMUX YCIOBUM, KakK:

1) ypoBeHb YCTOMYMBOCTM WHPOPMALMOHHOIO 0O6OPYAOBAHUA K 3NEKTPOMArHUTHbIM
BO34AEMUCTBMAM  PA3/IMYHOTO  MPOMUCXOXKAEHUA:  KOMMYTALMOHHbIM  MepeHanpsaXKeHUAM,
nepexogHbIM  Mpoueccam, MMMY/AbCHbIM  BO34ENCTBUAM  MOJIHUW,  PaANOMMNYNbCaM,
KOHTYPHbIM Ko/lebaHMAM, He3aTyxatowmm konebaHuamu ap.;

2) cnocob 3a3zemnieHUsa 0b6opyaoBaHMA (TUN CUCTEMbI 3a3EMNIEHNA B COOTBETCTBMMU C INaBOM
1.7. NY3) 1 cxema cuCTEMbI YpaBHMUBAHUSA NOTEHLMANOB:

3) aN1eKTPOMarHUTHOE COCTOAHME Cpebl B MecTe pasmelleHns obopynoBaHUA (HanoXKeHue
NOMEX Pas/IMYHOTO MNPOUCXOKAEHUA, HaNPUMep, OAHOBPEMEHHOE Ha/Mune TapPMOHMUK,
He3aTyxalowmx KonebaHui, aTmocpepHoro paspsga u ap.);

4) cocTaB 31€KTPOMArHUTHOrO CNeKTpa:



5) pacctofaHMe Mexay napannenbHo MNPOJIOKEHHbIMM Kabenamu (30Ha B3aMMHOTO
3NEKTPOMArHUTHOrIO BAUAHUA);

6) TMN M KOHCTPYKLUMA Kabens;

7) 3aTyxaHWe B3aMMHOIO 3/1IEKTPOMArHUTHOTO BIUAHUS;

8) KauecTBO COeAMHEHUI MEXKAY Kabenamn U CoOeAUHUTENbHBIMU 3aXKUMaMK;
9) cnocob npoknagKku.

B pamKax AOKYMEHTOB, ABAAOWMXCS OCHOBOM AaHHOro nocobwus [4, 5, 8 - 13], NpuHATO, 4YTO
3/IEKTPOMarHUTHan cpeaa cooTBeTcTByeT TpeboBaHnam CtaHaapToB M3K 61000-6-1 - 61000-6-
4 K nomexam, NnepesarWwmmca NPOBOAHbIM U PAANALUOHHBIM NYTEM.

Mpwv rop1M3oHTaNbHOM NPOKNagKe Kabenel cneayeT cobnoaatb cneayolwme ycioBus:

- Npwn ANvHe Tpaccbl He 6bonee 35 m pasgeneHme CUNoBbIX U MHOOPMALIMOHHBIX Kabenen He
TpebyeTcs;

- Npu AnvHe Tpaccbl 6onee 35 M cuioBble U MHPOPMALMOHHbIE Kabenn AONXKHbI BbiTb
pasgeneHbl No BCEW ANUHE 33 BblYETOM NocieaHux 15 m, npucoegmHAeMbIX K 060pya0BaHMIO
(cm. puc. 18).

MapannenbHaa Npoknagka kabenew c pasgenvtenbHon neperopogKon u 6e3 Hee NoKasaHa
Ha puc. 19 A n 19 B. Npwn atom:

1) y4acToK € MUHUMaNbHbIM paccToAHMem A Ha puc. 19 A a) npencraBnseT Hauxyglwme
YC/IOBUA MeXAy TOYKaMK KpenaeHus kabenei;

2) ecnn Ha yyacTKe MPOKAALKM OTCYTCTBYET MPOMEXKYTOYHOE KpenaeHune Kabenewn, a Takke
OTCYTCTBYIOT pasgennTtenibHble MNeperopoaku, cnegyer cuMTaTb, YTO PaCCTOAHME MeXAay
CUNOBbIMU U MUHPOPMALMOHHBIMM Kabensamm paBHO HYAHO, KaK NOKa3aHO Ha puc. 19 A B);

3) npu npoknagKke kKabener B CMEXHbIX OTCEKax KabenbHoOro Kopoba, pasaeneHHbIX
NneperopoaKkon, Uan B Apyrux Kabenenposogax. MMeOLWMX NePEropoaKy, B cydae oTCyTCTBUS
KpenneHus Kabenen no ux ANMHE, PacCTOAHME MeXay Kabenamu cnepyer cuMTaTb PaBHbIM
TO/WMHE neperopoaku (puc. 19 B a)):

4) npn npoKknasKke Kabenein B HECMEMHbIX OTCEKax KabenbHoro kopoba wauM B ApYyrux
Kabenenposoagax, wumetowmx 6onee oAHOW pPa3AENUTENbHOW NEpPeroposkn, B cayyae
OTCYTCTBMA KpenneHua Kabenenm no wX AAWHE paccTosHUE MeXay Kabenamu cnegyet
NPUHUMATb PaBHbIM PACCTOAHUIO A MeXAY Pa3fenvTeNlbHbIMU neperopoakamu (puc. 19 B B)).

MpumeyaHue: YKasaHua 1abn. 2 v ycnosus 1) - 4) oTHOCATCA He TONbKO K Kabensam, HO U K NpoBogam
QHA/NIOTMYHOTO UCMOJIHEHUA.

B mecTax nepeceyeHuma Kabenm AoNKHbl 6bITb NPOIOXKEHbI NOA NPAMbIM YIIOM APYT K APYry.



Tabnuua 2. PacctoaHuAa, pasgensawowme MHOOPMALMOHHbIE M CUNOBble Kabenn npu wmx
NpoKnagKe No o4HOM Tpacce.

MuHMMmanbHoe pacctoaHue A

Tunbl (KOHCTPYKUKUK) Kabenel bes neperopoaku nnu

C HEMeTaNInYecKom . .
) neperopoaKoit | neperopoaKom

C antomuHueso | Co cTanbHOM

neperopoaxoi *

HeakpaHMpoBaHHbIN cnioBoM Kabenb 1 200 mm 100 mm 50 mm
HEe3KPaHMPOBAHHbIN MHPOPMALNOHHbIN

kabenb ?
HeakpaHMpoBaHHbIN cnioBOM Kabenb 1 50 mm 20 mm 5 mm

3KPaHMPOBAHHbIN MHPOPMALMOHHBIN Kabenb
2)

3KpaHMPOBAHHbIN CMI0BOMN Kabenb K 30 mm 10 mm 2 Mm
HE3KPAHUPOBAHHbIN NHGOPMALLMOHHbIN
kabenb
3KpaHMPOBAHHbIN CMI0BOMN Kabenb K 0 Mmm 0 Mmm 0 Mm

3KPaHMPOBaHHbIN MHPOPMaLMOHHbIN Kabenb
2)

Y MpuHATO, YTO MPU HANMUMM METANNMYECKOM NEperopoaKuM OBECreunBaeTca SKPaHWUPYHOLLMIA

3G PEKT, COOTBETCTBYIOLWMIA MarHUTHBIM CBOMCTBaM MaTepuana neperoposKu.

2 3KpaHMpPOBaHHbIE M HEIKPAHMPOBAHHbIE MHPOPMALMOHHbIE KaBean [AOMKHbI COOTBETCTBOBATH
eBponencknm ctaHgaptam cepmumn EN 50288 nnu ctaHgapty M3K 61156, U3a. 2, 2002 r.

5.2 Bbp1OOp KOHCTPYKLI MM

5.2 BbI60p KOHCTPYKLUHA

Mpoknagka Kabeneid MOXeT BbIMONHATLCA MO METAVIMYECKUM U HEMETANIMYECKHM
KOHCTPYKUMAM. MeTannmyeckne KOHCTPYKLMW B 3aBUCMMOCTU OT CBOMCTB MCMNONb3yemoro
mMmeTanna, Hanpummep, CraJibHble, MOTYyT YyaydlwatTb COMPOTUBAEHUNE SNEKTPOMATHUTHbIM
Bo3geicTeuAM. [IpoBOAALLME  KOHCTPYKLMM  AO/KHbI  0BecneunBaTb  HeNpPepbIBHOCTb
9/1eKTPUYECKON Lenu 1 HeobXxoAMMYo NPOBOAUMOCTb MO BCEN AJ/IMHE ANA UCMONb30BaHUA UX B
KauecTBe AOMNOJIHATE/IBHOTO (LIYHTUPYIOLWLEro) NPOBOAHUKA YPaBHMBAHWUA NMOTEHLMANO0B (CM. M.
4.2).

Mpu BblbOpe MaTepuana U GOPMbl KOHCTPYKUMA ANA NPOKNAAKM Kabenelh Heobxoammo
YyunTbIBaTL Cneaytome GpakTopbl:

1) MOLWHOCTb 3/1EKTPOMArHMTHOro nosiA BAOJIb TpPACChI (paCCTOﬂHVIe OT MUCTOYHUKOB
INNIEKTPOMAlrHUTHbLIX NOMeX, Nnepeaarlmnxca, Kak 3S1eKTponpoBoAHbIM NyTemM, TaK U

n3Ny4eHnem);




2) opunuManbHO NOATBEPKAEHHDIM YPOBEHb NPOBOAHbBIX U U3/ly4aeMbIX BO3AENCTBUN;
3) KOHCTPYKLUMA Kabenei: sKpaHNMPOBaAHHbIE, BUTblE, BOIOKOHHO-ONTUYECKME;
4) ypoBeHb YCTOMYNBOCTU MHGOPMALIMOHHOTO 060PYA0BaHMA K MOMEXaM;

5) apyrue yxectoyatowme BO3AENCTBUA OKPYKAOLWEN Cpeabl: XMMUYECKUE, MEXaHUYECKME,
KAMMaTUYECKME, MOXKAPOOMACHOCTb U T.N.;

6) BO3MOXXHOCTb NOC/NEeAyOWEro pacmMpeHma cetm MHPOPMaLNOHHOIO TEXHONOTMYECKOTro
obopynoBaHus.

HemeTannnuyeckme KOHCTPYKLMM B 3/1EKTPONPOBOAKAX MOTYT 6bITb NPUMEHEHDI B YC/I0BUAX:
- 3N1EKTPOMArHUTHOM cpeabl CO CTabWIbHO HU3KMM YPOBHEM NOMEX;

- HU3KOTO YPOBHSA U3Ny4YEeHUN CUI0BbIMU Kabenamu:

- NPUMEHEHMA BOIOKOHHO-ONTUYECKNX Kabene.

Mpn NPUMEHEHUN METANIMYECKUX KOHCTPYKUMIA ANA NPOKAaAKM NpoBOAOB M Kabenen
CONPOTUBNIEHME 3INEKTPOMNPOBOAKM BO3AENCTBUIO MOMEX 33aBUCUT OT NPOPUAA KOHCTPYKLMMU
(nnockoctb, U-0bpasHas dopma, Tpyba 1 T.M.), @ HE OT NIOLLAAM €€ NOMNEPEYHOIO CeYEHUS.

Hannyywmmm aBnaoTcA 3aMKHyTble NPOOUAN, T.K. OHU /yylle BCEro CHUXAKT BAUSAHUE
3N1EeKTPOMarHMTHoOro nons obuwero TmMna. JIOTKK, NPEUMYLLECTBOM KOTOPbIX ABAAETCA yA06CTBO
NPOKNaAKN Kabenen, nouTn Bcerga UMELOT LWenun B gHuue. Ecnm Henbss nsbexaTb NPOKNAAKM
B /IOTKax, cneayeT BblbMpaTb NIOTKM C Haubonee y3KMMU LLENAMMU, OCb KOTOPbIX COBNaAaeT C
OCbl0 N10TKaA (cm. puc. 21).

Pa3mepbl KOHCTPYKLMIA ANA SNEKTPONPOBOAOK CeayeT NPUHUMATL C Y4ETOM Nocaenytowen
AOMONHUTENbHOW NPOKNALKM ONPeLenNeHHOro KosiMyectBa Kabenel npu paclmMpeHun unm
PEKOHCTPYKLUN.

BbicoTa nyyka Kabenew B NOTKe He A0MKHA ObITb 60/1ee BbICOTbI HOKOBOM CTEHKMU (CM. puc.
22). Ana ynyyweHmA 3almUTHBIX 3/1EKTPOMArHUTHbIX CBOMCTB 10TKA PEKOMEHAYETCA NPUMEHATb
NOTKM C KpblwKamu M-o06pasHoi dopmbl.

Mpun npumeHeHnn notkos U-obpa3Hoi ¢opmbl Hanbonbluee CHUMKEHNE BANAHUA BHELUHEro
SNEKTPOMArHUTHOro  nons  npoucxoaut  B6AM3M  OBYX  YrNOB  N0TKA,  MO3TOMY
npeAnoYTUTENbHBIMWU ABNAOTCA FNY6OKMe NOTKM (CM. puc. 22).

5.3 PeKoMeHAaL MU 10 MOHTAXY
5.3.1. MeTannnueckme UamM KOMNO3UTHbIE KOHCTPYKLMMU, CeLmanbHO CKOHCTPYMPOBaAHHbIE
ANna obecneyeHUs 31eKTPOMarHMTHOM COBMECTUMMOCTH

MpM MOHTaXKe MEeTaNINYECKUX WAN KOMMO3UTHbIX JIOTKOB M KOpoboB, cneumasnbHO
CKOHCTPYMPOBAHHbIX MO YC/OBUAM 3/1€KTPOMarHMTHOM COBMECTMMOCTM, ocoboe BHMMaHUe
AO0/IKHO BbITb yAEeNeHO COeANHEHWNIO OTAE/IbHbIX CEKLUMMN ITUX U3AENNN MeKAay coboiA.



Hannyywmm asnaeTcA coeauHEHWe CBAapPKOW HEMpepbiBHbIM LWIBOM MO BCEMY NepUMETPY
npoduna. lonyckaercs BbINONHATL 6ONTOBbIE, BUHTOBbIE, KNenaHble COeANHEHNA NPU YCI0BUM
obecneyeHns HaZeXHOCTM KOHTaKTHbIX COeAMHEeHUI (KOHTaKTHbIe MOBEPXHOCTU 3a4unLLeHbl A0
MeTaNN4Yeckoro 61ecka, MeTU3bl M3roTOBNEHbI M3 NPOBOAALLErO MaTepuana), 3almTbl UX OT
KOPPO3UKN 1 cooTBETCTBMA TpeboBaHMAM FOCT 10434 K KOHTaKTHbIM COeAMHEHUAM Knacca 2.

Mpodunb He AONKEH U3MEHATLCA B NPeenax CEKLUN.

He cneayeT BbINONHATL COeAMHEHUE CEKLMIA NPU MOMOLLM KOPOTKMUX KPYIbiX NPOBOAHUKOB
WAN Y3KMX MONOC, T.K. MPU 3TOM 3HAYUTENIbHO YBE/NIMYMBAETCA MNOJIHOE COMPOTUBAEHUE
(MmnepaHc) B MecTe coeauMHeHMA, B pe3ynbTaTe Yero CHUXKAETCA YPOBEHb 3aLlumThl
3NEKTPONPOBOAKM OT BHELWHWUX 3NEKTPOMArHUTHbIX BO34encTBuit (cm. puc. 23). Tak npu
YacToTax, HauyMHaA OT HeCKOoNbKMX MIL M Bbilwe, coeguHeHMe ABYX CEeKUMM Mpu NMOMOLLN
nnAeTeHon mMeAHOM KOCUYKM anvHon 10 cm CHUXKaeT akpaHupyowmin addeKT notka B bonee,
yem 10 pas.

OyeHb Ba*KHO BO BCEX CNYy4YanX MU3MEHEHUA UAWN PACLUIMPEHMA YCTAHOBKM BbINOHATL PaboThbl
noJA, camMbiM NPUCTA/IbHbIM KOMMNETEHTHbIM HabNloAEHNEM M PYKOBOACTBOM, FrapaHTUPYHOLWLMM
cobnogeHne  TpeboBaHWN  INEKTPOMArHUTHOW  COBMECTMMOCTM  (Hanpumep,  4TObbI
MeTannyeckune Tpybbl He HblIM 3aMeHEHbI NNACTMACcCOBbIMM).

OnAa  ynydlweHWA  yCNOBUM  3NEKTPOMArHMTHOM  COBMECTMMOCTM  PEKOMEeHAyeTCs
NPOKNaAbIBaTb Kabenn no 3/1eMeHTam CTPOMUTENbHbIX KOHCTPYKUWMM 34aHMKA TaKWUM, Kak
CTa/ibHble TAaBPOBble, ABYTAaBPOBbIE, LWBENNEPHbIE, YrONKOBble 6ankM ¢ 60nbWOM NAoWaabto
nonepeyHoro ceyeHns u 6GoNbWON NAOWAALIO MOBEPXHOCTWU, Obpasylowme, Kak npasuao,
HenpepbIBHYK 3a3eMNEHHYIO KOHCTPYKLMIO, MMEILLYO, Kpome Toro, 60/blioe KO/AMYecTBo
NOBTOPHbIX 3a3eMneHunit. NpoKnaapiBaTe Kabenn nNpu 3TOM PeKoOMeHAYeTCA B yrnax, a He no
NMOBEPXHOCTU CTEHOK 3TUX KOHCTPYKLUMI (CM. puc. 24)

MeTannmyeckne n KOMNO3UTHbIE KOHCTPYKUUKM N5 NPOKNAAKM Kabenen, KOHCTpyupyemble
CNeumnanbHO MO YCNOBMAM 3NEKTPOMArHUTHOM COBMECTMMOCTW, BCerdga AOJ/IKHbl Ha o0boumx
KOHLLAX MPUCOeANHATLCA K AONONHUTE/IbHOM CUCTEME YpaBHMBAHUA NOTeHUManos. Mpu anvHe
Tpaccbl 6onee 50 M peKomeHAyeTcs BbINONHATbL NOBTOPHbIE 3a3emM/eHuA (NpucoegmMHeHUa K
3a3€M/IEHHbIM KOHCTPYKUMAM WAM K 4YacTAM AOMONHUTENbHOW CUCTEMbI YpPaBHUBAHMA
NOTEHUMAN0B) C HEHOPMUPYEMbIMU MHTEpPBanamu. MPOBOAHUKKU, MPUCOEAMHAIOLWME NOTKM,
Kopoba, Tpybbl U T.N. K CUCTEME YPaBHUBAHUA MOTEHLMANOB, AOMKHbI MMETb KpaTyauluyio

ONVIHY.

KpbILWKN MeTanan4ecknx 10TKOB U KOPob0B A0NXKHbI OTBeYaTb TeM Ke TpeboBaHMUAM, YTO U
OCHOBAHMA NOTKOB M KopoboB. [peanouTUTENbHbIMU ABASAIOTCA KPbIWKNW €  6OAbLLIMM
KO/IMYECTBOM COeAMHEHUI C OCHOBaHMEM. ECAM 3TO HEBO3MOXHO, KaxAan KpbllKa A0/KHa
6bITb NPUCOEANHEHA K OCHOBAHUIO KabeNbHOro /I0TKa Kak MMHMMYM Ha 060MX KOHLAxX npu
NMOMOLLM KOPOTKUX NEPEMbIYEK, HANPUMEP, MeAHbIX NAETEHbIX KOCUMYEK AnnMHoW He 6onee 10
CM.



B cnyyae npoxona 31eKTPONPOBOAKM, BbIMONHEHHOW B CNELUaNbHO CKOHCTPYMPOBAHHbIX MO
YCNOBUAM 3NE€KTPOMArHUTHOM COBMECTMMOCTM NOTKaX WAM Kopobax, CKBO3b CTEHY WM,
Hanpumep, CKBO3b OrHenperpaguTencHboli 6apbep, ABe CEKuMM NOTKA WAM  Kopoba,
HaxoAALWMecA No pasHble CTOPOHbI CTeHbl (bapbepa), [0MKHbI BbiTb COEAUHEHDBI MeXay cobo
nPY MNOMOLLM NEPEMBIYKM C MWMHUMANbHbIM COMPOTUBAEHUEM, HANpUMmep, NAETEHOW WK
ceTyaTon meaHOoM nonaockl (cm. puc. 25).

5.3.2. HemeTannunueckne KOHCTPYKLUUN ANA NPOKNAAKU Kabenei

Echrn mHdopmaumoHHoe obopyaoBaHMe He noABepraeTcs BO3AENCTBUIO HU3KOYACTOTHbIX
NnomeXx, a 3/1eKTPONPOBOAKA BbIMNO/NHEHA HE3KPAHUPOBAHHLIMU Kabenamn B HeMeTanInYyeckmx
NOTKax MAn Kopobax, ANa yaydlleHUsa CBOMCTB 3/1eKTPOMAarHUTHOMW COBMECTMMOCTU NMPOBOAKM
BHYTPW NOTKA MAM KOopoba A0/MKEH ObiTb NPONONKEH MPOBOAHMK, BbINOJHAOWMA GYHKUUIO
WYHTUPYIOLWEro MPOBOAHMKA CUCTEMbI YpaBHMBaHMA noTeHuManoB. 0Ob6a KoHUa 3TOro
NPOBOAHMKA [OO0/MKHbI ObiTb MNPUCOEAUHEHBbI K [AOMONHUTENbHOW CUCTEME YpPaBHUBAHUSA
noTeHuunanos. NMpucoeguHEHUA A0NXKHbI BbiTb BbINOSHEHbI K METa/NIIMYECKMM HaCTAM C HU3KMUM
MMMeaaHCoOM, Hanpumep, K Kopnycy Wwkada, B KOTOPOM pa3melleHo obopyaoBaHme.

LWyHTMpYOWMIA NPOBOAHUK cnepyeT BblbMpaTb MO YCA0BUIO CTOMKOCTM K BO34ENCTBUIO
MOLLHOMO 3/IEKTPOMArHUTHOrO Noas obLero TMNa U CTOMKOCTM K TOKaM KOPOTKOTO 3aMblKaHUA
B CUJI0BOWM CETW.
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- Obopvoosanme

1) B HopmansHOM peknme Ha poBogauke PE oTcyrcTByeT magenus nanpspkerns AU
2) KonTyp, 06pazoBaHHbII KaOeIsiMU 000pyJ0BaHHST 00pabOTKH MHPOPMAIMN U CUTHAIN3AIMH, IMEET
OrpaHMYCHHYIO IUIOMIA/b.

1) B HopmansHOM pexxume Ha npoBogHuke PE oTrcyTcTByeT nagenus Hanpsokenust AU
2) Kontyp, o6pa3oBaHHBIN KabemsiMu 000pyI0BaHUS 00pabOTKH HHPOPMALINN M CUTHAIN3ALNH, HMEET
OTPaHUYCHHYIO IIOMAMb.

Puc. 3 A. TlpenoTBparienue mpoTeKaHus HYJIEBOTO pabOUYero TOKa IO MEMsIM CUCTEMBI
YpaBHUBAHUSI MOTCHIIUAIIOB, TP TpUMeHeHUU cucteMbl TN-S B 31aHNN, HaYMHAS OT BBOJIA B
AIEKTPOYCTAHOBKY M BKIJIFOYAS PaCTIPEACIUTENbHBIE H TPYITIOBBIC ICTIH.
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1) B HopmansaOM pesknme Ha npoBogauke PE oTcyTcTByeT magenus HanpspkeHmst AU
2) KonTyp, 00pa3oBaHHbIN KabeassMu 000pyaoBaHus 00paboTK HHPOPMAITUU ¥ CUTHAIN3AINH, UMEET
OTPaHUYCHHYO TUIOINAIb.

Puc. 3 B. IlpemorBpamieHne mTpOTEKaHUS HYJIEBOrO pabdoyero TOKAa IO IEMsSM CHCTEMBI
YpaBHHUBaHMsI TOTEHUMAJIOB Ipu HpUMEHEHMH cucrtemMpl TN-S B 31aHUM, HaAuMHaAsg OT
TpaHchOpMaTOPHOI TOICTAHIINH
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1) B HopmansaOM pesknme Ha npoBogauke PE oTcyrcTByeT magenus nanpspkernst AU
2) Kontyp, 06pazoBaHHbII KaOeIsiMU 000pyJ0BaHHST 00pabOTKM MHPOPMAIMN U CUTHAIN3AINH, IMEET
OrpaHUYCHHYIO IUIOMIAb.
3) CTopoHHSS IPOBOSIIAS 9aCTh

IIpumeuanne: Tok, mpoTekaronmuii B cucreMe TN-S TONBKO MO HyJeBOMY pabodeMy HpPOBOJHUKY, B CUCTEME
TN-C-S mpoTekaeT Taxke 10 SKpaHaM W ITyHTUPYIOIIMM IPOBOAHHUKAM HH(OPMAIMOHHBIX KaOenel, OTKPHITHIM
MPOBOIAIMIAM YaCTSAM, a TakXKe CTOPOHHUM IIPOBOMSLINM 4YacTsAM, TaKWM, HAlpUMep, 10 METaUTHYeCKUM
CTPOUTENBbHBIM KOHCTPYKIIUSAM 3TaHUS.

Puc. 4. Cucrema TN-C-S B 21€KTpOyCTaHOBKE 3aHUS
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1) B HopmansHOM pesknme Ha poBogauke PE oTcyrcTByeT magenus Hanpspkernst DU
2) Kontyp, o6pa3oBaHHBIN KabemsiMu 000py10BaHUS 00pabOTKH HHPOPMAIINN M CUTHAIN3ALNH, HMEET
OTPaHUYICHHYIO IIOMAMb.

Puc. 5. Cucrema TT B 3IeKTpOyCTaHOBKE 31aHHUSI.



[lposonsuk ypasHHBAHMs
noTedumance (ecnu Tpebyetca)
]
~

3

Y,

\
_;{"
\

7
AN

i
i
AU }

T ! . Kafiens  CHrmanusaiiiu
| ? une obpaboTed wedop-
i L MALHH

[

*~ & PEN.L

I -

I

O6opyRoBatte 2

\

77
W

e

1) B HopmanbsHOM pexxume Ha npoBoanuke PE orcyrcTByer manenus Hanpspkernst AU
2) KonTtyp, 00pazoBaHHbII KaOeasiMU 000pyJ0BaHHsT 00pabOTKM MHPOPMAIMU U CUTHAIN3AIMH, UIMEET
OTPaHUYCHHYIO IIOMAMb.

Puc. 6. Cucrema IT B 251eKTpOYyCTaHOBKE 37aHUS
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WCTOYHHUKOB B OQHOI 0OIIel TOUKe
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Puc 10 A. IIutanue 31eKTpOyCTaHOBKH € TpeX(a3HOI CeThIO OT JABYX UCTOYHUKOB C
YEThIPEXIOJIOCHBIMU BBIKIIIOYATEISIMU Ha BBOJAX.
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Puc. 10 B. Ilutanue 31eKTpOyCTaHOBKH € TpeX(a3HOH CEThIO OT ABYX UCTOYHUKOB C
TPEXIOIIOCHBIMH BBIKJIIOUATEISIMU Ha BBOJAX (HEJOMYCTUMO)

[Ipumeuanue: [Ipu mpuMeHEHUH TPEXITOMIOCHBIX BBIKIIIOYATENICH Ha BBOAAX B SJIEKTPOYCTAHOBKY
ANIEKTPOMATrHUTHEIE OIS TEHEPUPYIOTCS Oy KTAIONIMHA TOKAMH.
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/ = @Da3HbI IPOBOJHUK
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1) Brox B 31anue xabeneit 1 Tpyd B OJTHOM M TOM K€ MECTe.

2) Ilpoknaaka 1Mo OAHON Tpacce ¢ HEOOXOIUMBIM Pa3ACICHUEM U HCKIIOUEHHEM KOHTYPOB
(metenp).

3) VYpaBHHBaHHE TMOTEHIIMAIOB MPOBOAHMKAMH KpaTyalIieid [IMHBI W WUCIOJIb30BaHUE
3a3eMJICHHOTO IPOBOIHMKA TapaIJIeIbHO HHPOPMAIIMOHHOMY Ka0OeJTro.

4) [IpumeHeHre SKPaHUPOBAHHBIX KaOelel WK MPOBOJOB CO CKPYYCHHBIMU ITapaMHu.

5) 3anpet npumenenust cuctembl TN-C mocie Touku BBOIA



6) [lpuMeHeHue pa3IeIuTeNbHbBIX TPAaHC(HOPMATOPOB.
7) BeimtostHEHIE TOPU3OHTAIBHOM TOMOJHUTEILHON CUCTEMbI YPaBHUBAHHMSI TIOTCHIIHAJIOB.

8) [Ipumenenue obopynoBanus kiaacca II.

Puc. 11 A. IIpumep obecrieuenus TpeOOBaHUH JIEKTPOMAarHUTHON COBMECTUMOCTH B
CYLIECTBYIOIIEM 3/1aHUU
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11 B. Ilpumep npocToil CXeMbl OCHOBHOM CHCTEMbl YpaBHHUBAaHMs IOTEHIIMAJIOB
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