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1. BBEJJEHHME

WHeTpykumss 1O yCTPOWMCTBY  MOJHME3AIIMTHI  3JaHHUM, COOPYKEHMH U  MPOMBIIUIEHHBIX
xommynukaimid (CO 153-34.21.122-2003) (manee - MHCTpYKuuMs) pacnpoCTpaHsIETCs HA BCE BHIBI
3MaHUN, COOPY)XEHHMH U MPOMBIIIJICHHbIE KOMMYHHKAI[MM HE3aBUCHUMO OT BEJOMCTBEHHOI
MPUHAIC)KHOCTU U (POPMBI COOCTBEHHOCTH.

WHeTpykuus mnpenHa3HaueHa s MCMONb30BaHUS MpPU  pa3pabOTKEe MPOEKTOB, CTPOUTEIBCTBE,
JKCIUTyaTalluy, a TAaK)Ke IPU PEKOHCTPYKIUH 3AaHUM, COOPYKEHUI U MPOMBIIIJIEHHBIX KOMMYHUKAILIUH.

B ciyuae, xorma TpeOOBaHMS OTpPAClIEBBIX HOPMATUBHBIX JOKYMEHTOB SIBJISIOTCS 00Jiee JKECTKHMH,
yeM B Hactosdwmed WHeTpykuuu, npu pa3pabOTKEe MOJTHHE3AIIUThl PEKOMEHYETCS BBINOIHSTH
oTpacieBbie TpeboBaHMs. Tak ke PEKOMEHIYETCs MOCTYIaTh, Koraa npeanucanus MHCTPYKIMKU HETb3s
COBMECTHUTH C TE€XHOJOTHYECKHMMH OCOOCHHOCTSIMH 3allMIaeMoro oobekTa. [Ipu 3TOM ucmoib3yembie
CpelICcTBa W METOAbl MOJHHUE3AUIUTHl BBIOMPAIOTCS HCXOAS W3 YCIOBUs oOecredeHus Tpedyemoit
HaJIe)KHOCTH.

[Ipu pa3paboTke NPOEKTOB 3JaHHI, COOPYKEHWH M TPOMBINIJICHHBIX KOMMYHHMKAIIUHA TOMHUMO
TpeOoBaHuil MIHCTPYKIIUN YUUTHIBAIOTCSA JOMOMHUTEIbHBIE TPEOOBAHUS K BHITOJHEHUIO MOJTHUE3AITUTHI
COTJIACHO APYTUX JIEHCTBYIOMIUX HOPM, NIPaBUII, MHCTPYKUUN, TOCYJTaPCTBEHHBIX CTaHAAPTOB.

[Ipy HOpMUPOBAHUYU MOJTHUE3AIIUTHI 32 UCXOJHOE MPHUHSTO MOJOKEHHUE, UTO JIF000€E €€ YCTPOIMCTBO He
MOJKET IPEJOTBPATUTh PA3BUTHE MOJIHUU.

[IpumeHneHre HOpMaTHUBa MPU BHIOOPE MOJIHUE3ALIUTHI CYIIECTBEHHO CHM)KAET PUCK yliepOa oT yaapa
MOJIHUHU.

Tun m pazMenieHue yCTPOWCTB MOJHUE3ALIUTHl BHIOMPAIOTCS HAa CTaAMM MPOEKTUPOBAHHS HOBOIO
00BeKTa, YTOOBI UMETh BO3MOXKHOCTh MaKCUMaJIbHO MCIOJIb30BaTh MPOBOSIINE JIEMEHTHI TOCIEAHETO.
3710 00JIeryuT pa3paboTKy U UCIOIHEHUE YCTPOHCTB MOJTHHME3ALIUTHI, COBMEIICHHBIX C CAMUM 3[IaHHEM,
MO3BOJIUT  YJAYYIIMTh €ro  3CTETUYECKH  BHJ, TOBBICUTH 3A((EKTUBHOCT, MOJHHE3AIIUTH,
MUHUMHU3HUPOBATH €€ CTOUMOCTb U TPYA03aTpPaThl.



2. OBIIIME ITOJIOKEHUA
2.1. TEPMUHBbI 1 OIIPEJEJEHUA

Yaap MoJIHUM B 3eMJII0 - SJICKTPUUYECKUN pa3ps] aTMOCHEPHOTO MPOUCXOKICHUS MEKIY TPO30BBIM
00JaKOM U 3eMJIeH, COCTOSIIIUI U3 OJTHOTO WJIM HECKOJIBKMX UMITYJILCOB TOKA.

Touka nmopaxeHus - TOUKa, B KOTOPOM MOJIHUS CONPUKACAETCS C 3eMJIEH, 3JaHUEM UJIN YCTPONCTBOM
MOJIHME3AIUThL. Y 1ap MOJIHUN MOXKET UMETh HECKOJIBKO TOYEK IOPAXKEHUS.

3amumaeMplii 00bEKT - 3/JaHHE WIM COOPYXXEHHE, MX 4YacThb WJIM MPOCTPAHCTBO, IJISI KOTOPBIX
BBINOJIHEHA MOJIHUE3AIINTa, OTBEYAIOIIAsi TPEOOBAaHHUSIM HACTOSIIETO HOPMATHBA.

YCTpoicTBO MOJHHME3AIUTHI - CHCTEMA, MO3BOJLIIONIAS 3aUIUTUTh 3JAHUE WIM COOPYKEHHE OT
BO37eiicTBUI MOIHMKM. OHA BKIIIOYAEeT B c€0sl BHEIIHWE U BHYTPEHHHE YCTpONCTBAa. B yacTHBIX ciyuasx
MOJIHME3aUTa MOKET COAECPKATh TOJIBKO BHEIIHUE WM TOJIBKO BHYTPEHHHUE YCTPOUCTBA.

YceTpoiicTBa 3aIIMTHI OT NPSAMBIX YAaPOB MOJHUH (MOJHHEOTBOABI) - KOMIUIEKC, COCTOSIIMN U3
MOJIHUEIPUEMHHUKOB, TOKOOTBOJIOB U 3a3€MJIMTEIIEH.

YcrpoiicTBa 3alMTBI OT BTOPMYHBLIX BO3AeHCTBHI MOJHHM - YCTPOMCTBA, OIPAHUYMBAIOLINE
BO3JICUCTBUS JIEKTPUUECKOTO U MATHUTHOTI'O MOJIEN MOJIHUU.

YcrpoiicTBa AJ151 BBIPABHUBAHUS MOTEHIMAJIOB - 3JIEMEHTHI YCTPONUCTB 3aIUThl, OIPAaHUYNBAIOIINE
Pa3HOCTh MOTEHIMAIOB, 00YCIOBIEHHYIO paCTEKAaHUEM TOKA MOJIHUU.

MoJiHMenIpHEeMHHK - YaCTh MOJIHUEOTBOA, IPEIHa3HAYCHHAS JJIs [IepeXBaTa MOJIHHUM.

TokooTBOI (CMyCK) - YacTh MOJHHEOTBOAA, IpEJHA3HAYEHHAs JUIS OTBOAA TOKAa MOJHHH OT
MOJIHUETIPUEMHHKA K 3a3€MJIATEIIIO.

3azemJisioniee yCTpOMCTBO - COBOKYITHOCTh 3a3€MIIMTEIS M 3a3€MJIFOIIMX [TPOBOIHUKOB.

3azemunTesIb - MPOBOAALIAS YAacCTh WJIM COBOKYIMHOCTb COEAMHEHHBIX MEXIY COOOW MpPOBOISALIMX
yacTel, HAXOASAMIMXCS B ANEKTPUUYECKOM KOHTAKTE C 3€MJIEH HEMOCPEACTBEHHO WUIIM Yepe3 MPOBOISIILYIO
cpeny.

3azeMuIIIOIIUIT KOHTYP - 3a3€MJIAIONIMNA MPOBOJHUK B BHUIE 3aMKHYTOW METIM BOKPYT 3JIaHHS B
3eMJIE WJIM Ha €€ TTIOBEPXHOCTH.

ConporuBiieHHe 3a3eMJIIIOLIET0 YCTPOWCTBA - OTHOIICHHWE HANpPSDKEHUS Ha 3a3€MIISIOIEM
YCTPOWCTBE K TOKY, CTEKAIOLIETO C 3a3€MIIUTEIIS B 3€MIIIO.

Hanpsi:keHne Ha 3a3eMJISIOIIEM YCTPOMCTBe - HalpsHKEHUE, BO3HUKAIOIIEE MPU CTEKaHUM TOKa C
3a3E€MJIMTEINS B 3€MJTIO MEXK/ly TOUKOM BBOJIa TOKA B 3a3€MJIUTEIb U 30HOM HYJIEBOTO ITOTEHIMAIA.

CoenquHeHHasi MekAy €000l MeTajiMyecKasi apmarypa - apmarypa >kejae300€TOHHBIX
KOHCTPYKIIMH 31aHusI (COOPYIKEHHsI), KOTOpasi 00eCIeunBaeT JICKTPHUYCCKY IO HEPEPHIBHOCTb.

OnacHoe WCKpeHUe - HEIOMYyCTHUMBIA SICKTPUYECKUN paspsa BHYTPH 3alIUIIAeMOro OOBEKTa,
BBI3BaHHBIN yJJapOM MOJIHUHU.

Be3onacHoe paccrosiHMe - MUHUMAIbHOE PACCTOSIHUE MEXKIY ABYMS MPOBOASAIIMMU JIEMEHTAMU BHE
WIA BHYTPU 3allMIIaeMOro oOBEKTa, MPU KOTOPOM MEXKIYy HUMHU HE MOXKET MPOU30UTH OIMAaCHOTO
VCKPEHHS.

YcTpoiicTBO 3alUMTHI OT TNeEPeHANPSAKEHU - yCTPOMCTBO, MPEIHA3HAYECHHOE ISl OrpAHUYECHUS
HEePCHANPSHKCHUI MEXKIy JJIEMEHTAMM 3allMINaeMOro o0bekTa (HampuMep, pa3psiIHUK, HEITWHCHHBIN
OrpaHUYMTEIb TIEPCHATPSHKEHHUI WIIM HHOE 3aIIMTHOE YCTPOMCTRO).

OTaenbHO CTOAIIMIT MOJHHEOTBOJ - MOJHHMEOTBOJ, MOJIHUEIIPUEMHUKH M TOKOOTBOJBI KOTOPOIO
pPacmoJoKeHbl TAKUM 00pa3oM, 4TOObI Iy Th TOKA MOJIHUU HE UMEJl KOHTAaKTa C 3alllUIIaeMbIM OOBEKTOM.

MoJiHHe0TBO, YCTAHOBJICHHBIN Ha 3alMINAeMOM 00beKTe - MOJIHHEOTBOJ, MOJHUEIIPUEMHUKH U
TOKOOTBOJIBI KOTOPOT'O PACIIOIOKEHBI TAKUM 00Pa30oM, YTO YaCTh TOKa MOJTHUHM MOXKET pacTeKaThCs yepes
3alUIIaeMbIi OOBEKT WU €T0 3a3eMIUTENb.

30Ha 3a1MTHI MOJIHHEOTBOJAA - IPOCTPAHCTBO B OKPECTHOCTH MOJIHUEOTBOJA 3a/1aHHON F€OMETPHH,
OTJIMYAIOIIEECs] TEM, YTO BEPOSTHOCTD yJlapa MOJHHUU B OOBEKT, LIEJTMKOM Pa3MEIICHHBIA B €ro o0beMe,
HE IIPEBBIIIACT 3a1aHHON BEJINYUHBI.

JonycTumasi BepOATHOCTH NMPOPbIBA MOJIHMM - IIPEACIBHO JOMYCTHMasl BEPOATHOCTH P ynapa
MOJIHHH B O0BEKT, 3alMIIaeMbIii MOJIHUEOTBOIAMH.

HapgesxxHocTs 3amuThl onpenensercs kak 1 - P.

[IpoMblnjieHHble KOMMYHHMKAUMH - CHUJIOBble M HWH(MOpPMAlLMOHHBIE Kabenlu, MpOBOASIINE
TpyOOIPOBO/IbI, HETPOBOASAIINE TPYOOIIPOBOBI C BHYTPEHHEH MPOBOASAIICH Cpe1oil.

2.2. KIACCH®UKAIIUA 3JAHUMA U COOPYKEHHH IO YCTPOUCTBY
MOJIHUE3AIIIUTHI



Knaccudukanust 00HEKTOB OInpenensieTcsi 0 OMacHOCTH YAApOB MOJIHUM JUISI CaMOT0 OOBEKTa M €ro
OKPYKCHHSI.

HemnocpenctBenHoe omacHoe BO3IEHCTBHME MOJIHUU - 3TO TMOXAapbl, MEXaHUYECKUE MOBPEKICHHUS,
TPaBMBI JIFOJCH M JKUBOTHBIX, @ TaK)KE MOBPEKICHUS HIEKTPUYECKOTO U AIIEKTPOHHOIO 000pyI0BaHMI.
[TocneacTBusiMM  yJapa MOJHHM MOTYT OBITh B3pbIBBI M BBIJCIIEHHE ONACHBIX MPOIYKTOB -
PaZIOaKTUBHBIX U SAOBUTHIX XMMHUYECKHUX BEIIECTB, a TaKKe OaKTepHil 1 BUPYCOB.

Ynaapsl MOJHUM MOTYT OBITH 0CO0O OMAacHBI i WH(GOPMAIMOHHBIX CHUCTEM, CHUCTEM YIpPaBJICHHS,
KOHTPOJISI M DJEKTPOCHAOXKEHHUs. [[J1s1 3EeKTPOHHBIX YCTPOMCTB, YCTAaHOBJIEHHBIX B OOBEKTAaX Pa3zHOTO
Ha3HaueHUs, TpeOyeTCs crienuanbHast 3aluTa.

PaccmarpuBaembie 0OBEKTHI MOTYT HOJPA3CIATHCS Ha OOBIYHBIC U CIICIIHAJIbHEIE.

OObIyHBbIe 00BEKTHI - KUJbIE M aJMUHUCTPATHUBHBIC CTPOCHHS, a TaKKe 3[aHUS M COOPYKEHUS,
BbIcOTOM He Oonee 60 M, mpeaHa3HAYEHHBIE AJI TOPTOBIHM, MPOMBIIUIEHHOTO POU3BOCTBA, CETBLCKOTO
XO035HCTBA.

CneuunajbHble 00bEKThI:

00BEKTHI, MPEACTABISIONINE OMACHOCTD JJI1 HEMOCPEACTBEHHOTO OKPYKCHHUS,

OOBEKTHI, TMPEACTABISAIONIUME OMACHOCTh MM COLMAIbHOW U (PU3MUECKON OKpyXaromel cpeabl
(0OBEKTBI, KOTOPBIC TPU MOPAKCHUU MOJHHEH MOTYT BBI3BaTh BpPE/IHBIC OHMOJIOTHYECKUE, XUMHYCCKUEC U
paaHoOaKTHBHBIC BBIOPOCHI);

npoyrie 00BEKTHI, Al KOTOPBIX MOXET MPelyCMaTPUBAThLCS ClielMaibHasi MOJHUE3aUTa, HalpuMep,
CTpOEHUs BbICOTOM Gosiee 60 M, UTPOBBIE MJIOIIAIKH, BPEMEHHBIE COOPYKEHHUS, CTPOSIIHNECS OOBEKTHI.

B ta6:1. 2.1 nanel npuMepsl pa3aesieHnsi 00bEKTOB Ha YEThIpE Kilacca.

Tadauma 2.1 - I[Ipumeps! kIaccupukanuu 00beKTOB

OOBeKT Tumn oO6bexra IlocnencTBus yaapa MOJIHUH
OObrunbIe 00BEKTHl  [XKuioit nom OTka3 »JIEKTPOYCTAaHOBOK, MOXKap M MOBPEXKACHHE MMYIIECTBA.
OOBIYHO HEOOJNBIIOE TOBPEXKICHHE IPEAMETOB, PACHOJIOKEHHBIX B
MecTe yAapa MOJHHH W 3aJ1€ThIX €€ KaHAJIOM

Depma [lepBoHa4yanpHO - MOXKAP M 3aHOC OIACHOIO HAIIPSDKEHUS, 3aTEM -
MoTepsl AMEKTPONUTAHUS C PUCKOM THMOENIHM >KMBOTHBIX H3-3a OTKa3d|
JJIEKTPOHHOM CHCTEMBl YIIPABJIEHUS BEHTWIALMEH, II0JAa4d KopMma W]

T.JI.
OOBIYHBIE OOBEKTHI Tearp; mKkoma; yHuBepMmar; |(OTKa3 dIeKTpOCHAOKEeHUs (HApUMEp, OCBEMICHUS), CIOCOOHBII
CIIOPTUBHOC COOPYIKECHUEC BbI3BaTh TMaHUKYy. OTKaS CHUCTEMbI nomapﬂof/i CUTHaJIM3alluu,

BBI3BIBAIOIINN 3aI€PKKY ITPOTHBOIOKAPHBIX MEPOIPUSTHIA

bank; crpaxoBas kommanus; [OTKa3 3IEKTPOCHAOXKEHUsT (HAlpUMeEp, OCBELICHHs), CIIOCOOHBIN
KOMMepUeCKuil ofuc BbI3BAaTh NaHUKy. OTKa3 CHCTEMBl MOXAapPHOHW  CUTHAIHM3ALMH,
BBI3BIBAIOLIMN 3aJI€PKKYy IPOTHBOIOXKAPHBIX Meponpustuil. Ilorepy|
CPEJICTB CBsI3H, COOM KOMITBIOTEPOB C IMOTEPEi JaHHBIX

bBospHuna; gerckuid cax; oM [OTKa3 dIeKTpOCHAOKEHUsT (HAlpuUMep, OCBELICHHs), CIIOCOOHBIN
JUIS IPECTapeNbIX BbI3BAaTh MaHUKy. OTKa3 CHCTEMBl MOXAapHOW  CUTHAIHM3ALNH,
BBI3BIBAIOLIMN 3aJI€PKKYy IPOTHBOIOXKAPHBIX Meponpustuil. Ilorepy|
CpeACTB CBs3M, cOOM KOMIBIOTEPOB C moTepeil maHHbIX. Hamuune
TSDKEJIO OOJIBHBIX M HEOOXOIUMOCTh TOMOIIH HEMOABHIKHBIM JIFOJISIM

IIpoMbliiieHHBIE JlononuurensHbIe HOCIIEACTBUS, 3aBUCSLLUE OT  yCIOBUH
HIPEIIPUATUS MPOU3BOJICTBA - OT HE3HAYMTENIBHBIX MNOBPEXKICHHH 1O OOJBIINX
yiepOoB U3-3a OTEPh NPOAYKIUU

My3seun u apxeonoruueckue |HeBocnonHuMas noreps KyJbTypHBIX LIEHHOCTEH

IIaMsATHHUKHN
CriennanbHbIC Cpencta cBs3u; |Hemomyctumoe HapymeHHne  KOMMYHAIBHOTO  OOCITYy>KUBAHUS
O00BEKTHI C|3MIEKTPOCTaHIINH; (TemexommyHnuKarwmii). KocBeHHas OMacHOCTh MOKapa s COCETHHX
OTrpaHUYEHHON M0’KapOOTacHbIe 00BEKTOB
OIAaCHOCTBIO MPOU3BOJICTBA
CrenuanbHbie Hedrenepepabarpiatomye |[Toxapbl U B3pbIBbI BHYTPH 00BEKTa U B HETIOCPEICTBEHHOW OJIM30CTH
OOBEKTBHI, NPEANPUATHS, 3allpaBOYHbIE
MPEeACTaBIISAIONINE CTaHIINH; MIPOU3BOJICTBA
OMACHOCTb UL | IeTapa U (eliepBepKoB
HEMOCPEICTBEHHOT O
OKpYKEHUS
CriennanbHbIC Xumraeckuit 3aBop; [lokap w HapymeHHe pa0OTHl 00OpYIOBaHHS C BPEIHBIMH

06'beKT]:l, OITIaCHBIC [aTOMHas SJICKTPOCTAHLMS,; [TOCIICACTBUAMMU IS oxpyncatomeﬁ Cpeabl



JUISL 9KOJIOTUU Oornoxumuueckne (Gpadbpuku U

sabopaTopun

[Ipu cTpouTenbCTBE W PEKOHCTPYKIMM ISl KaXJIOro Kiacca OOBEKTOB TpeOyeTcs OnpenenuTh
HEOOXOJMMBIC YPOBHU HAJEKHOCTH 3allUThl OT THpsAMbIX yaapoB Moiuuu ([TYM). Hampumep, mis

OOBIYHBIX 00BEKTOB MOJKET OBITH MpEAJIOKCHO YCTHIPEC YPOBHA HAACKHOCTHU 3allIUThI, YKA3aHHBIC B Ta0JI.
2.2.

Tadoauuma 2.2 - YpoBuu 3amuTthbl oT [IYM /151 00bIYHBIX 00BEKTOB

YPpOBEHB 3aLUTHI Hanexnocts 3amutel ot ITYM
| 0,98
1 0,95
1] 0,90
v 0,80

Juis cnenuaibHBIX 00bEKTOB MUHUMAJIBHO JOIYCTUMBINM YPOBEHb HAJIEKHOCTH 3auuThl oT 1TYM
yctanaBnuBaercs B npezaenax 0,9 - 0,999 B 3aBHCHUMOCTH OT CTENEHU ero OOIIECTBEHHOW 3HAYUMOCTU U
TSOKECTU OXKUJAEMBIX TOCIEJACTBUNA OT MPSIMOro yjAapa MOJHUU 10 COIVIACOBAHHMIO C OpraHamu
rOCyIapCTBEHHOTO KOHTPOJIS.

[To xemanwio 3aka3uMka B TMPOEKT MOXKET OBITh 3aJI0KEH YPOBEHb HAICKHOCTH, IMPEBBIIIAOIINI
MPEIETBbHO JOITYCTUMBIH.

2.3. MAPAMETPbBI TOKOB MOJIHUH

HapaMeTpLI TOKOB MOJIHUN H606XOI[I/IMI)I IJI1 pacueTa MEXaHUYCCKUX U TCPMHUYCCKUX BOBI[CﬁCTBHﬁ, a
TAKXKEC JIS1 HOPMHUPOBAHUS CPCACTB 3alIUT OT 3JICKTPOMAIrHUTHBIX BOBﬂGﬁCTBHﬁ.

2.3.1. Knaccnukanus Bo3/aeiicTBUIl TOKOB MOJHHHU

Jlis  Kax7moro ypoBHS MOJHHUE3AIIMThl JOJDKHBI OBITH OIpENETeHbl MPEAEbHO JOIYyCTUMbIE
napaMeTpsl TOKa MOJHMM. JlaHHBIE, IPHUBEICHHBIE B HOPMATUBE, OTHOCATCS K HHUCXONAIIUM, H
BOCXOJISAIIUM MOJHUSM.

CooTHol1IeHNE NTONSIPHOCTEN pa3psA0B MOJHUM 3aBUCUT OT Teorpa)uyeckoro mojioKeHUs: MECTHOCTH.
B oTcyTcTBHE MECTHBIX AaHHBIX NPUHUMAIOT 3TO COOTHOIIeHHE paBHBIM 10 % nmns paspsgoB c
MOJIOKATEIBHBIMU TOKaMH U 90 % U1 pa3psaoB ¢ OTPULATEILHBIMHA TOKAMHU.

MexaHn4YecKue ¥ TEPMUYECKUE JCHCTBUS MOJHUHM OOYCIIOBJICHBI NMUKOBBIM 3HaueHueMm Toka (1),

[IOJIHBIM 3apsIOM , 3apSAIOM B UMIIYJILCE u ynenbHoM 3Heprueit W/R. Hanbonplve 3HaueHus
TI0JIH HUMIT

3THUX MAaPaMETPOB HAOIIONAIOTCS MPH MOJIOKUTEIBHBIX pa3psaax.

[ToBpexneHus, BBI3BaHHBIC WHIYIHMPOBAHHBIMU IEPCHANPSIKCHUSIMH, OOYCIIOBICHBI KPYTH3HOM
¢ponta Toxka MomHuu. Kpytusna onenuBaetrcs B mpenenax 30 %-soro u 90 %-nHoro ypoBHel OT
HanOosblIero 3HaueHus Toka. Hanbombinee 3HaYeHHE 3TOrO mapaMmeTpa HAOIIOMACTCs B IMOCIETYFOIINX
UMITYJIbCAaX OTPHUIATEIBHBIX Pa3psI0B.

2.3.2. TlapameTpbl TOKOB MOJIHMH, NpeaJaraemMble 1Jisi HOPMUPOBAHUSI CPEACTB 3aIMUTHI OT
NPSIMBIX Y1apOB MOJTHUH

3HaYeHHMs PACUYETHBIX I[MAPaMETPOB IS MPHHATHIX B Tabha. 2.2 ypoBHeH 3amuiieHHocTH (mpu

cootHomrenun 10 % k 90 % Mexmy MOJSIMU MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX Pa3psI0B) MPUBEICHBI B
Tabi. 2.3.

Taoauma 2.3 - CooTBeTCTBHE NAPAMETPOB TOKA MOJIHUM ¥ YPOBHEIH 32U THI

IMapam - YPOBEHb 3alUThHI
Pavierp vo | I TN,

ITuxoBsoe 3HaueHue Toka |, KA 200 150 100
Ionnei 3apan Q_ ., K 300 225 150
3apsin B uvnysece Q -, Kt 100 75 50
VY nenwHas sueprust W/R, kJx/Om 10000 5600 2500
Cpennsis kpytusna d./dt, o o0 o, KA/MKC 200 150 100

2.3.3. I110THOCTH yIapOB MOJIHMH B 3€MJII0

[InoTHOCTH ynapoB MOJHUM B 3€MJIIO, BBIpRKEHHAs 4Yepe3 4YMCI0 NopaxeHuid 1 KMZ  3eMHOI

IMMOBCPXHOCTH 3a IO, ONPCACTIACTCA MO0 JaHHBIM METCOPOJIOTHICCKUX Ha6JIIOI[eHI/Iﬁ B MCCTC PasMCIICHUA




00BEeKTa.

Ecau xe niaoTHOCTh YAapOB MOJIHUU B 3€MIJIO Ng HCHU3BCCTHA, €€ MOXKHO PACCHUTATH 110 cnez[yfomeﬁ

dopmyute, 1/(km2rox):

_6,T%T;
d JUL

rae T, d - CpCAHAA HNPOAOIIKHUTCIBHOCTL I'PO3 B HacCaX, OIIPCACICHHadA II0 PCrHOHAJIBHBIM KapTam

HMHTCHCUBHOCTHU l"pO3OBOI>i ACATCIIbHOCTH.

2.3.4. IlapameTpbl TOKOB MOJIHMH, NpeMjiaraeMble JJIsi HOPMHPOBAHHUS CPEACTB 3alIUTHI OT

3JIEKTPOMATHUTHBIX BO31eHCTBUI MOJTHUM

Kpome MexaHMYEeCKMX M TEPMHUYECKHX BO3JECHCTBUH TOK MOJIHUM CO3AA€T MOIIHBIE HMITYJIbCHI
AJIEKTPOMATHUTHOTO HM3JIYYCHHSI, KOTOPbIE MOTYT OBITh MPUYHHON MOBPEKIACHHS CHCTEM, BKJIFOYAIOIINX
000pyI0BaHUE CBSI3W, YIPABIICHUS, aBTOMATHKH, BBIYHCIUTEIIbHBIC U HH()OPMAIIMOHHBIC YCTPOWCTBA H
T.I. OTH CIIO)KHBIE U JOPOTOCTOSIINE CHUCTEMBI HCIOJNB3YIOTCS BO MHOTHX OTPACisX MPOU3BOJCTBA U
OusHeca. VX moBpexaeHHE B pe3yJbTaTe yJapa MOJHHM KpaiHE HEXENaTeabHO IO COOOpaKeHUSIM

0€30MacHOCTH, a TAKKE TI0 SKOHOMUYECKHM COOOPAKCHUSIM.

Yaap MOJIHMHM MOXET COAep)KaTh JHUOO EIUHCTBEHHBIH MMITYJIbC TOKA,

00 COCTOATH W3

MMOCJICOOBATCIIBHOCTH HMITYJIBCOB, PA3ACICHHBIX IMPOMECKYTKaMHM BpPEMCHH, 3a KOTOPBIC IPOTCKACT

CJIa0bIi  COMPOBOXKIAIOMIMKA TOK. [lapaMeTphl HMMITyJibca TOKa MEPBOTO KOMIIOHEHTa CYIIECTBEHHO
OTJIMYAIOTCSI OT XapaKTEPUCTUK UMITYJIbCOB IMOCICAYIONIMX KOMIOHEHTOB. Hue mpHUBOASTCS NaHHbBIE,
XapaKTePU3YIOIINE PACYCTHBIC MapaMETPhl HMITYJILCOB TOKA MEPBOTO U MOCICIYIOIIUX UMITYJIbCOB (TalII.
2.4 u 2.5), a Takxke UIUTETBHOTO TOKa (Tabu. 2.6) B may3ax MEXIy UMITYJIbCAMHU /sl OOBIYHBIX 00BEKTOB

IIPU Pa3JIMYHBIX YPOBHSAX 3aIIUTHL.

Tadauuna 2.4 - apamMeTpbl IepPBOro HMMYJIbLCA TOKA MOJTHUH

YpoBeHb 3alUTHI

[TapameTp TOKa

I Il ", v
Maxkcumym ToKa |, KA 200 150 100
JmurensHocTs dponTa T,, MKC 10 10 10
Bpewms nonycnana T,, MKC 350 350 350
3apsn B mvmyasce Q. *, K 100 75 50
VY nenbHast sueprus B ummnyibce W/R**, MJx/Om 10 5,6 2,5

KOPOTKHX UMITYJIbCOB PAaBEH MPUBEICHHOI BEINYHHE.

OO 3apsi/t BceX KOPOTKUX MMITYJIbCOB PABEH MPUBEICHHOH BEIMYHHE.

* TlockoJbKy 3Ha4YMTENbHAS 4acTh oOmiero 3apsaa Q cyw IPHXOTUTCS HA MEPBBI MMITYJIbC, MOJATAETCs, YTO OOLIMH 3apsi H

** TlockonbKy 3HAYMTENbHAS YacTh oOmieil ynenbHO# sHeprur W/R MpUXOAWTCS HA TEPBBIH MMITYJIBC, MONAraeTcsi, YTO

Taoauma 2.5 - [lapameTpbl Nocjieay0NEero MMIyJabca TOKa MOJHUHU

IMapametp Toka

YpOoBeHb 3alUThHI

I Il ", 1Iv
Makcumym Toka |, KA 50 375 25
JmurensHocTh GponTa T,, MKC 0,25 0,25 0,25
Bpewms momycnazga T, Mkc 100 100 100
Cpenusis KpyTH3Ha a, KA/MKC 200 150 100

Taoauma 2.6 - [lapameTpbl JJINTETbHOT0 TOKA MOJHHUHU B MPOMEKYTKE MKy UMIYJIbCAMH

[TapameTpsl TOKa

YpOBEHb 3aLUThHI

| 1 I, v
3apsn Q. *, Kn 200 150 100
JmrensHocTs T, © 0,5 0,5 0,5

* QH.J'I - 3apsn, O6YCHOBH€HHBIﬁ JJIATCIIBHBIM IPOTECKAHUEM TOKA B IICPUOJA MEKAY ABYMS UMITYJIbCaAMH TOKAa MOJIHUU.

Cpennuii Tok pubnusuTensHo pasen Q /T.

CDopMa HUMITYJIBCOB TOKaA ONPCACTIACTCA CIACAYIOIIUM BbBIPAKCHUCM

CEX
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rae | - makcumMyMm TOKa,
t - Bpems;
T1 - IOCTOSIHHAs1 BpeMEeHH U1l (ppoHTa;
Ty - HOCTOSHHAs BPEMEHH Ul CIafa,

h - ko> durrenT, KOPPEKTUPYIOIIMI 3HAYEHNE MAKCUMyMa TOKA.
3HaveHHs MapaMeTpoB, BXOIAIMUX B (Gopmyiny (2.2), ONHMCBHIBAIOIIYI0 M3MEHCHHE TOKAa MOJIHHH BO
BpPEMEHHU, NTPUBEICHBI B Ta0II. 2.7.

Tadauuna2.7 - 3HaueHNs NapaMeTPOB /ISl pacyeTa (opMbI HMIYJILCA TOKA MOJHUH

[lepBbiil UMITYJIbC [Tocneayroumii UMITYJIbC
ITapamerp YpoBeHb 3alUTHI YpoBeHb 3alUThHI
| I I, 1IvV I I i, v
I, KA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
T,, MKC 19,0 19,0 19,0 0,454 0,454 0,454
T,, MKC 485 485 485 143 143 143

JTuTenbHBIH UMITYJIBC MOXKET OBITh MPUHST MPSMOYTOJIBHBIM CO CPETHUM TOKOM | M ATUTENBHOCTHIO
T, COOTBETCTBYIOIMMHU JaHHBIM TabJI. 2.6.

3.3AIIUTA OT HPAMBIX YIAPOB MOJIHUN
3.1. KOMIUIEKC CPEACTB MOJIHUE3AIIUTHI

KomMruiekc cpencTB MOTHUE3AMUTHI 3JaHUH WIIM COOPY)KEHUN BKITIOYACT B CEOSl YCTPOMCTBA 3aIIUTHI
OT MPSIMBIX yJapOB MOJHHM [BHEIIHss MojHHe3amuTHas cuctema (M3C)] u ycTpoiicTBa 3alMThl OT
BTOPUYHBIX Bo3aeicTBUil MomHuK (BHyTpeHHsst M3C). B yacTHBIX Cilydasx MOJHHE3AIIATa MOKET
CoJlep’KaTh TOJIbKO BHEIIHWE WM TOJbKO BHYTpEHHHE ycTpoicTBa. B ol0miem ciydae yacTb TOKOB
MOJIHUY IPOTEKAET 110 3JIEMEHTaM BHYTPEHHEW MOJIHUE3AILUTHI.

Bremnsst M3C mMoxeT ObITh M30JIMPOBaHa OT COOpPYKEHHs (OTACIBHO CTOSIIME MOJHHEOTBOJBI -
CTEP’KHEBbIE WM TPOCOBBIE, a TAKXKE COCEIHHE COOPYKEHHS, BBIMOJHAIOMINE (PYHKIIMH €CTECTBEHHBIX
MOJIHUEOTBOJIOB), WJIM MOXET OBbITh YCTAHOBJICHa Ha 3alllMIIa€MOM COOPY>KEHHUU U Jake OBITb €ro
YacCThIO.

BHyTpeHHue ycTpoiicTBa MOJIHME3AIIMTHl MPEAHA3HAYEHbI JJI1 OrPAHUYEHHUS SJIEKTPOMArHUTHBIX
BO3/ICUCTBUI TOKa MOJIHUH M MIPEIOTBPALLICHHUS HCKPEHUN BHYTPH 3aLIUIAEMOT0 00bEKTA.

Tokn MOJIHMH, TONANAOIIME B MOJIHUENPHUEMHHUKH, OTBOIATCS B 3a3€MJIMTENb YEpPE3 CUCTEMY
TOKOOTBOJIOB (CITYyCKOB) M pACTEKalOTCs B 3eMIIC.

3.2. BHEHIHAA MOJTHUE3AIIIUTHAS CUCTEMA

Bremnsis M3C B o0mieM ciiydae COCTOMT U3 MOJHHETIPUEMHHUKOB, TOKOOTBOJIOB U 3a3eMiInTeNci. B
cllydae CHCIHAbHOTO W3TOTOBJICHHS WX MaTepual M CEYCHHS JOJDKHBI yJIOBJICTBOPATH TPEOOBAHUSAM
Tadm. 3.1.

Taoauma 3.1 - MaTtepuag 1 MUHUMAJIbHbIE CeYeHUS YJ1eMeHTOB BHelnHeid M3C

Ceuenne, Mm2
YpoBeHb 3alUThI Marepuan
MOJTHUCIPHUEMHHKA TOKOOTBOJIA 3a3eMJIUTEIIS
-1V Craip 50 50 80
-1V ATOMUHMIA 70 25 He npumensiercs
-1V Menp 35 16 50

IIpumeuanue - YKa3aHHbIC 3HAYCHHUs MOTYT OBITh YBCIHYCHBHI B 3aBHCHMOCTH OT IOBBHINICHHOW KOPPO3UH WIJIH
MEXaHUYECKHUX BO3JIEHCTBUH.

3.2.1. MoJHuenpueMHUKHU

3.2.1.1. Oowue coobparcenusn



MotHHEeNPHEMHHUKH MOTYT OBITh CICIHATbHO yYCTAHOBJICHHBIMHU, B TOM YHCIIC Ha 00BEKTE, JIU00 HX
(YHKIMH BBIMOJIHIIOT KOHCTPYKTUBHBIC 3JCMEHTBHI 3alHMIIAEMOr0 O0BEKTa; B MOCJICIHEM Clydae OHHU
HAa3bIBAIOTCSl €CTECTBCHHBIMU MOJTHHCTIPHEMHUKAMH.

MoJTHHEIPHEMHHUKHA MOTYT COCTOSTh W3 MPOU3BOJBHONW KOMOWHAIMH CIIEAYIOMIUX DIICMEHTOB!
CTEpIKHEMH, HATSHYTHIX MPOBOJIOB (TPOCOB), CETYATHIX MPOBOIHUKOB (CETOK).

3.2.1.2. EcmecmeeHnHble MOTHUENPUEMHUKU

Crnenyromue KOHCTPYKTHBHBIE 3JIEMEHTBI 3JaHMM M COOpPYKEHHH MOTYT pPacCMaTpUBaThbCs Kak
€CTECTBEHHbIC MOJHUCTIPUEMHUKHU

a) MeTaJUIMYECKUE KPOBIH 3alUIIaeMbIX 00BEKTOB MPHU YCIOBHH, UTO:

ANEeKTpUYECKasi HEMPEPBHIBHOCTh MEKIY Pa3HBIMH YacTsIMH OOecrieueHa Ha JIOJITHI CPOK;

TOJNIIIMHA MeETalljla KPOBJIMU COCTaBJIsET HE MEHee BenuuuHbl {, mpuBeneHHOW B Tabn. 3.2, ecnu
HEOO0XO0JUMO MPETOXPAHUTh KPOBIIO OT MOBPEXKACHUSI UITU TPOKOTA;

TOJIIIMHA METaJljla KpOBIU cocTaBisieT He MmeHee 0,5 MM, ecnu ee HeoOsA3aTENBHO 3alIMINATh OT
MOBPEXACHUN U HET ONACHOCTU BOCIIAMEHEHUS HAXOASIIUXCS 10/ KPOBJIeH roplouynuX MaTepHuasos;

KPOBJISl HE MMEET M30JSAIMOHHOTO NOKPHITUS. [Ipu 3TOM HEOOMNBIIOH ClIOW aHTUKOPPO3UOHHON KPacKH
w cinor 0,5 MM acanrbTOBOrO0 MOKPBITHS, WM CIOH 1 MM IJIACTUKOBOTO TOKPBITUS HE CUUTACTCS
HU30JISIUEN,

HEMETAJUIMYECKUE TOKPBHITUS Ha/WIM TOJ METaJUIMYEeCKOW KPOBJICH HE BBIXOIST 3a MpPEACibl
3aIUIIaeMOro 00BEKTa,

0) MeTaJUTMIeCKUEe KOHCTPYKITUH KPBIIIH ((hepMbl, COeTUHEHHAs MKy cOOOM CTalbHasi apMaTypa);

B) METaJUIMYECKUE DIIEMEHTHI THIIA BOJAOCTOYHBIX TPYO, YKpAIICHU, OTPaXKACHHUHA MO KPAKO KPBIIIU U
T.I., €CJIM UX CEYCHHE HE MEHbIIIE 3HAUCHU, IPEAMUCAHHBIX JUIsI OOBIYHBIX MOJIHUETIPUEMHUKOB,;

I) TEXHOJOTMYECKHe MeTalInyeckue TpyObl M pe3epByapbl, €ClIM OHU BBHIMOJIHEHBI M3 MeTajuia
TOJIIIMHOW HE MEHee 2,5 MM M MPOIUIaBJIeHHE WK MPOXKOT 3TOr0 MeTallla He MPUBEACT K OMACHBIM HIIU
HEZOITyCTUMBIM MOCJIEICTBUSAM;

N) MeTaJulMueckue TpyObl M pe3epByapbl, €CM OHHM BBIOJIHEHbI M3 MeTajla TOJIIMHONW HE MeHee
3Ha4YeHus t, mpuBeneHHOro B TaOu. 3.2, W €CIM MOBBIIICHUE TEMIIEPATyphl C BHYTPEHHEH CTOPOHBI
0o0BeKTa B TOUKE y/1apa MOJIHHH HE IPEJICTaBISIET OAaCHOCTH.

Taoauma 3.2 - TonmuHa KpoBJM, TPYObI WJIH KOPIyca pe3epByapa, BHINOJIHSIIOIMNX (PYHKIIUH
€CTeCTBEHHOr0 MOJIHHEeNPUEMHHKA

YpoBeHb 3alUThI Martepuai Tommpna t He MeHee, MM
-1V Keneso 4
-1V Menb 5
-1V AIOMUHHUI 7

3.2.2. Tok0oOTBOABI
3.2.2.1. Obwue cooopasrcenun

B 1ensx CHmWKEHHS BEPOSTHOCTH BO3HHUKHOBEHHS OINACHOTO MCKPEHHS TOKOOTBOIBI JIOJDKHBI
pacrnonaratbcs TAKUM 00pa3oM, 4TOOBI MEKAY TOUKON TOPAKCHUS U 3eMIICH

a) TOK paCTCKAJICA MO HECKOJbKHUM ITapaJlJICIbHBIM HYTflM;

0) IMHA ATHX MyTel OblJIa orpaHUYeHa 10 MUHUMYyMa.

3.2.2.2. Pacnonosycenue mokoomeoooé 6 ycmpoiucmeax MOTHUEIAUWUMDL, U30TUPOGAHHBIX OM
3auuuiaemozo o0vekma

Ecmu MOJIHUCTIDUECMHUK COCTOUT U3 CTep)KHeﬁ, YCTAHOBJICHHBIX Ha OTACJIBHO CTOAIINX OIOpax (I/IJ'II/I
OJTHOM OTIOpe), Ha KKIYIO OTOpPY TOJHKEH OBITh MPEIyCMOTPEH MUHUMYM OJIH TOKOOTBO/I.

Ecmu MOJIHUCTIPUCMHUK COCTOUT U3 OTACJIBHO CTOAIIUX TOPHU30OHTAJIBHBIX ITPOBOAOB (TpOCOB) Ui U3
OJTHOTO MpoBO/Ia (Tpoca), Ha KaXKIbIi KOHEI[ Tpoca TpeOyeTCss MUHUMYM IO OJTHOMY TOKOOTBOJLY .

Ecnmu  MojHHMENpHEMHUK TIpPEACTaBIsIeT COOOH CeTYaTyl0 KOHCTPYKIIMIO, TOJBEIICHHYIO HaJ
3alIUIIAeMbIM OOBEKTOM, Ha KAXKIYIO €€ Omopy TpeOyeTcss He MeHee OJHOTO TokooTBoaa. OOriee
KOJIMYECTBO TOKOOTBOI0OB JOJIX)KHO 6I>ITB HC MCHEC ABYX.

3.2.2.3. Pacnonoscenue mokoomeo008 npu Heu3onupoeanHvlx yCmpoicmeax MoaHue3auiumasl

TOKOOTBO/IBI PACIIONATAIOTCS IO MEPUMETPY 3AIUIIAEMOr0 00bEKTa TAKMM 00pa3oM, 4TOOBI CpeHee
paccTosiHuE MKy HUMHU OBUIO HE MCHBIIIC 3HAYCHHH, IIPUBEICHHBIX B Ta0M. 3.3.



TOKOOTBOJIbI COETUHSIOTCSI TOPU3OHTAIBHBIMH TOSICAMU BOJTM3U MOBEPXHOCTH 3€MIIM U Uepe3 KaxK/ble
20 M TI0 BBICOTE 3IaHUS.

Tadaumma 3.3 - CpegHue paccTOSSHHSI MeKAY TOKOOTBOAAMH B 3aBHCHMOCTH OT YPOBHA
3alMIIEeHHOCTH

YpoBeHb 3aIUTHI CpenHee paccTosiHUE, M
| 10
I 15
Il 20
v 25

3.2.2.4. Ykazanus no pasmewienuio mokoomeooos

KenarenpHo, 4TOOBI TOKOOTBO/IBI PABHOMEPHO PACIIOIATAINCH [0 MEPUMETPY 3aUIUIIAEMOT0 00bEKTA.
[To BO3MOXHOCTH OHU MPOKJIAABIBAIOTCS BOJIU3U YTJIOB 31aHUM.

He u3onupoBaHHbIe OT 3aIIMIAEMOT0 00bEKTa TOKOOTBO/IBI MPOKJIAIbIBAIOTCS CIEIYIOMUM 00pa3oMm:

€CJIM CTEHa BBHINOJHEHa M3 HEroplvero marepuana, TOKOOTBOABI MOTYT OBITh 3aKpeIlUIeHbl Ha
MOBEPXHOCTU CTEHBI WJIA TPOXOAUTH B CTEHE,

€CJIM CTEHa BBHINIOJIHEHA W3 TOPIOYEro MaTepuaia, TOKOOTBOABI MOTYT OBITh 3aKperyIeHBI
HENOCPEJICTBEHHO Ha MOBEPXHOCTU CTEHBI, TaK YTOOBI MOBBIIIEHHUE TEMIIEpaTyphl IPU MPOTEKAHUU TOKa
MOJIHMM HE MPEJCTABISAIO0 ONACHOCTH JIsl MaTepuaia CTeHbL;

€CJIM CTEHa BBINOJIHEHA M3 TOPIOYEro Marepuajga | IOBBIIICHHUE TEMIEPaTypbl TOKOOTBOJIOB
NPEJICTaBIsIeT s HEro OMAacHOCTh, TOKOOTBOJbI JOJDKHBI pacroyiaraTbCsl TakuM 00pa3oM, 4YTOObI
paccTosiHAE MEXy HUMH | 3alUIIaeMbIM 00bekTOM Beerna npesbimano 0,1 M. Metammmueckue cKoObI
JUTSL KPETUJICHHSI TOKOOTBOZIOB MOTYT OBITh B KOHTAKTE CO CTEHOIA.

He crnemyer mpoxnaabiBaTh TOKOOTBOIBI B BOJOCTOYHBIX TpyOax. PekomeHmyercs pa3memniath
TOKOOTBOJIbI HA MAaKCUMAJIbHO BO3MOKHBIX PACCTOSIHUSIX OT JBEPEH M OKOH.

TOKOOTBOIbI MPOKIAABIBAIOTCS MO MPSAMBIM U BEPTUKAIBHBIM JHUHHSIM, TaK 4TOOBI MyTh 10 3€MJIH OBLIT
10 BO3MOXKHOCTH KpartyamuM. He pekomeHayercs npokiiagka TOKOOTBOJIOB B BUJIE METEb.

3.2.2.5. Ecmecmeennnte r1emenmovl moKoomeoooe

Crenyromue KOHCTPYKTHBHBIE 3JIEMEHTHI 37JaHAN MOTYT CUHUTATHCSI €CTECTBEHHBIMH TOKOOTBOJAAMHU:

a) MeTaJUIMYECKHE KOHCTPYKIIMU NIPU YCIOBUH, YTO:

JNIEKTPUYECKasi HENPEPBHIBHOCTh MEXIY pPa3HbBIMU JJIEMEHTAMHU  SIBJISETCS  JOJTOBEYHOHW H
COOTBETCTBYET TpeOOBaHUM 1I. 3.2.4.2;

OHHU UMEIOT HE MEHBIIIHE pa3Mephl, 4eM TPeOYIOTCS ISl CIIENUAIBHO MTPETYyCMOTPEHHBIX TOKOOTBOJIOB;

METaTIMYeCKHe KOHCTPYKIIMH MOTYT HMETh U30JSIIIMOHHOE TIOKPHITHE;

0) MeTaJuUIM4ecKUil KapKac 3aHHsI UM COOPY>KEHUS,

B) COeIMHEHHAsI MEXy COOOM CTalbHAasi apMaTypa 3AaHUs WM COOPYIKEHHS;

r) 9actu Qacana, mpopUIMpOBAaHHBIE JIEMEHTHI U OMOPHBIE METAITMUECKUE KOHCTPYKINH (pacama mpu
YCIIOBUH, YTO:

UX pa3Mepbl COOTBETCTBYIOT yKa3aHHUSIM, OTHOCSIIUMCS] K TOKOOTBO/AM, a UX TOJIIIMHA COCTAaBIISIET HE
menee 0,5 MMm;

MeTaJIMYecKas apMaTypa >Kelne300€TOHHBIX CTPOCHHH CUMTAeTCs 00eCTIeYMBAIOIIEH 3JEKTPHUYECKYIO
HETIPEPBIBHOCTD, €CIIH OHA YAOBJIECTBOPSET CIEAYIOINM YCIOBHSM:

- mpumepHo 50 % coenuHEHMI BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX CTEP)KHEH BBIIOJHEHBI CBapKOM
WJIH UMEIOT KECTKYIO CBsi3b (OONTOBOE KpEIUICHHE, BA3Ka IPOBOJIOKOI);

- JJIEKTpHYECKas HENPEpPHIBHOCTh o0ecredeHa MEXAy CTaIbHOW apMaTypod pasIH4YHBIX 3apaHee
3aroTOBJICHHBIX OETOHHBIX OJIOKOB M apMaTypoil OETOHHBIX 0JIOKOB, TOJTOTOBJICHHBIX HAa MECTE.

B mpoxmnaake TrOpH30HTAIBHBIX MOSCOB HET HEOOXOAWMOCTH, €CJIM METALIMYECKHE KapKachl 37aHUs
WU CTallbHAsI apMaTypa Kele300eTOHa HCIIOIb3YIOTCS KaK TOKOOTBOJIBI.

3.2.3. 3azemunresn
3.2.3.1. Obugue coooparcenun

Bo Bcex ciydasx, 3a MCKJIFOUEHHEM HCIIOJIB30BAHUS OTACIBHO CTOAIIETO MOJIHUEOTBOJA, 3a3€MIINTEIb
MOJIHME3ALUTBl CIENAYET COBMECTUTh C 3a3¢MIIMTEIIAIMU JJIEKTPOYCTAHOBOK U CPEeACTB CBA3U. Ecnu 3T
3a3eMJIUTEH JTOJKHBI ObITh pa3feieHbl M0 KaKMM-IH0O0 TEXHOJOTHUYECKUM COOOpaKeHUsIM, UX CIeayeT
00BETMHUTD B OOIIYIO CHCTEMY C IIOMOIIBIO CUCTEMBl YPAaBHUBAHUS TTOTCHIIUAIOB.



3.2.3.2. CneyuanvHo npokiaovieaemole 3a3emaatoujue IneKmpoosl

Henecoobpa3Ho Hcmonb30BaTh CIAEAYIOUIME THUIBI 3a3€MIIMTENCH. OJUH WM HECKOJIBKO KOHTYPOB,
BEPTHKAJIbHbBIC (MM HAKIOHHBIC) JIEKTPOJIbI, PAJAUAILHO PACXOISIIUECS dICKTPOIbI WM 3a3EMIISIOIINI
KOHTY], YJIO)KEHHBII Ha IHE KOTJIOBaHA, 3a3€MJISIOIIUE CETKH.

CunpHO 3ariyOJeHHbIE 3a3€MJIMTENN OKa3bIBAIOTCA 3(PPEKTUBHBIMU, €CIU yAEIHbHOE COMPOTUBIICHHE
TPpyHTa YMEHBIIIAeTCA C TNIyOMHON M Ha OONBIION IIyOMHE OKa3bIBA€TCSl CYIIECTBEHHO MEHBIIE, YeM Ha
YpOBHE OOBIYHOTO PACHOJIOKEHUS.

3azeminTeNb B BUJIE HAPYKHOTO KOHTYpa MPEANOYTUTENBHO MPOKJIaAbIBaTh Ha riyouHe He menee 0,5
M OT MOBEPXHOCTU 3€MJIM U Ha PAaCCTOSHUU HE MeHee 1 M OT cTeH. 3a3eMIISIOIINE AIEKTPO/IbI TOJIKHBI
pacnonaratecsi Ha riryouHe He meHee 0,5 M 3a mpeaenamu 3amUIIaeMOro 00beKTa U ObITh KaK MOKHO
0oJiee paBHOMEPHO paclpepeNeHHBIMU; MPU 3TOM HAJAO0 CTPEMHUTHCS CBECTH K MHHMMYMY MX B3aMMHOE
SKpaHUpPOBaHUE.

['myOvHa 3akiaJkd W THUI 3a3€MISIIOIIMX 3JIEKTPOJIOB BBIOMpAIOTCS M3 YCIOBHS oOOecreueHus
MUHHUMAJIbHON KOPPO3HUH, a TAKKE BO3MOKHO MEHBIIIEH CE30HHON Bapyalluy CONPOTUBIICHUS 3a3€MIICHUS
B pe3yJIbTaTe BHICHIXaHUS U IPOMEP3aHUs TPYHTA.

3.2.3.3. Ecmecmeennuie 3azemnaroujue 31eKmpoosl

B kauecTBe 3a3eMIISFOIINX JIEKTPOOB MOKET UCIIOIB30BATHCS COCMHEHHAs MEXIy co00il apmarypa
XKene300eTOHA WM WHBIC TOA3EMHBIE METAUIMYECKHE KOHCTPYKIMH, OTBEYaloNne TPeOOBaHMSM II.
3.2.2.5. Ecnu apmarypa xene300€ToHa HCHOJB3YETCS KaK 3a3eMIISIOIINE AJICKTPOJIbI, MOBBIINICHHBIC
TpeOOBaHUS MPEABSIBISIOTCS K MECTaM €€ COSIWHEHH, YTOOBI MCKIIOYHTh MEXaHUYECKOE pa3pyIlIeHHe
O0erona. Ecnu wmcnosib3yercss MpeIHANpPSHKEHHBIM OCTOH, CIEQyeT Y4YeCTh BO3MOXKHBIC IOCIICICTBUS
NPOTEKAHUS TOKA MOJTHHH, KOTOPBI MOKET BBI3BATh HEJIOMYCTUMBIC MEXaHUUCCKUE HATPY3KH.

3.2.4. Kpenienne u coeiuHeHus 3j1eMeHTOB BHemHeir M3C
3.2.4.1. Kpennenue

MOJ’[HI/Iel'IpI/IeMHI/IKI/I M TOKOOTBOZbBI )KECTKO 3aKPCINIAIOTCA TaK, YTOOBI MCKIIFOUUTH 000 paspbiB 1N
ocjabjieHue KpCIUICHUA IMPOBOJHUKOB II0OJ] I[CP'ICTBPICM OJICKTPOAUHAMHWYCCKUX CHUII WA CJ'Iy‘IﬂfIHBIX
MEXaHUYECKHUX BO3JACUCTBUI (HaanMep, OT IIOPBbIBAa BETpA WJIN MaACHUS CHECIKHOT'O l'IJ'IaCTa).

3.2.4.2. Coeounenusn

KonuuecTtBo coeavHeHMI MPOBOAHMKA CBOAWUTCA K MHHMMaidbHOMY. COEIMHEHUS BBINOIHSIOTCS
CBapKoOi, MalKol, TOMyCKaeTcsl TaKyKe BCTaBKa B 3A)KUMHOM HAKOHEYHUK WM OOJITOBOE KPETJICHUE.

3.3. BLIOP MOJIHUEOTBO/1OB
3.3.1. O0mme coodpaxeHust

Br16op Tuma u BBICOTHI MOJTHHEOTBOAOB MPOU3BOAUTCS MCXOM U3 3HAUCHUN TpeOyeMoil HaJe)KHOCTH
Pg. OOBEeKT cuMTaeTcs 3alIUIICHHBIM, €CJIM COBOKYIMHOCTH BCEX €Tr0 MOJHHEOTBOJIOB OOCCIICUHBAET

HaACKHOCTD 3alllMThl HE MCHEC P3.

Bo Bcex citydasx cucrema 3aliuThl OT MPSIMBIX yIapOB MOJIHUH BBIOMPAETCs TaK, YTOOBI MAaKCHUMAJIBHO
UCIIOJIb30BAJINCh €CTECTBEHHBIE MOJIHHEOTBOJABI, a eclu obecreynBacMasi HMHU 3allUIIEHHOCTb
HEJO0CTaTOYHA - B KOMOMHAIIUU CO CIIEIUATbHO YCTAaHOBICHHBIMU MOJTHHEOTBOIAMHU.

B of6mem ciaydae BBIOOP MOJHHEOTBOJOB JIOJDKEH MPOM3BOIUTHCS IPU IMOMOIIM COOTBETCTBYIOLINX
KOMIIBIOTEPHBIX MPOrPaMM, CIIOCOOHBIX BBHIYHCISATH 30HBI 3AIUTHI WM BEPOSATHOCTH MPOPHIBA MOJIHHUH B
00bekT (rpymmy 0O0BeKTOB) Jt000M KOHMUIYpAUU MPH MPOM3BOJHLHOM PACIIONIOKEHUH MPAKTHYCCKH
JTr000T0 YUCIIa MOJTHUEOTBOAOB PA3IUYHBIX THUIIOB.

[Tpu mpouyux paBHBIX YCIOBHSX BBHICOTY MOJHHEOTBOJOB MOXKHO CHU3UTh, €CJIM BMECTO CTEPKHEBBIX
KOHCTPYKLUH MPUMEHSTH TPOCOBBIE, 0OCOOEHHO TPH MX MOABECKE 10 BHEIIHEMY NTEPUMETPY O0BEKTa.

Ecnu 3ammra 00bekTa 0O0ecreuynuBaeTcsi MpOCTEHIIUMHE MOJTHUEOTBOAAMH (OTMHOYHBIM CTEPKHEBBIM,
OJTMHOYHBIM TPOCOBBIM, IBOMHBIM CTEP)KHEBBIM, JIBOMHBIM TPOCOBBIM, 3aMKHYTBIM TPOCOBBIM), pa3mMepbl
MOJIHHE€OTBOJIOB MOKHO OTIPENIENIATh, MOJIb3YSCh 33JaHHBIMU B HACTOSIILIEM HOPMATHBE 30HAMH 3aLUTHI.

B crnydae mpoekTHpoBaHUS MOIHHUE3AUIUTHI 0151 00bIYHO20 00BbeKma, BO3MOXKHO OIpe/elieHHE 30H
3allUThl TIO0 3alIUTHOMY YTy WJIH METOAOM KaTsieics: chepbl COrliacHO CTaHAApTy MeayHapoIHOM
anekTporexHuueckoi komuccuu (IEC 1024) npu yciioBum, 4To pacueTHbie TpeOOBaHUS MexXIyHApOIHOI



UIEKTPOTEXHUUECKON KOMMCCHUHM OKa3bIBAIOTCS Oojiee KECTKMMH, 4eM TpeOOBaHMs HacCTOALIECH
HNuctpykumu.

3.3.2. TunoBbIe 30HbI 3AIIUTHI CTEPKHEBBIX U TPOCOBBLIX MOJIHUEOTBOI0B
3.3.2.1. 3onbl 3auiumMbl 0OUHOUHO20 CINEPHCHEBO20 MOTIHUEOMBOOA

CraHJapTHOW 30HOW 3aIlUThl OJMHOYHOTO CTEP)KHEBOTO MOJIHUEOTBO/A BBICOTOH N siBisieTcs
KpYroBoil KOHYC BBICOTOH Ny < N, BepunHa KOTOPOro COBNANAET ¢ BEPTHKAIBHOH OCbIO MOJHHMEOTBOJA
(puc. 3.1). 'aGapuThl 30HBI ONPEAEISIOTCS BYMsI TApaMeTpaMu: BBICOTOI KoHYyca Ny 1 pasimycoM KoHyca
Ha ypOBHE 3eMIIH [

[TpuBeneHHbIe HIDKE pacueTHbie (Gopmyisl (Tabm. 3.4) IPUTOAHBI IS MOJHHEOTBOIOB BBICOTOM 0
150 m. IIpu Gosiee BEICOKMX MOJIHUEOTBOIAX CIICAYET MOJIb30BaThCs CIICIUATLHON METOUKOM pacueTa.

Tadoau Ima 3.4 - Pacuer 30HbI 3alMUTBI OIUHOYHOT'O CTEPKHEBOI'0 MOJTHMEOTBOAAa

HanexHOCTh 3alluThI P3 Bricota moiauEoTBOa h, M BricoTa xoHyca hO, M Pannyc xonyca s M
0,9 ot 0 mo 100 0,85h 1,2h
or 100 no 150 0,85h [1,2 - 10°3(h - 100)]h
0,99 ot 0 10 30 0,8h 0,8h
ot 30 no 100 0,8h [0,8 - 1,43103(h - 30)]h
ot 100 10 150 [0,8 - 103(h - 100)]h 0,7h
0,999 ot 0 1o 30 0,7h 0,6h
or 30 no 100 [0,7 - 7,14r10‘4(h - 30)]h [0,6 - 1,43-10'3(h - 30)]h
or 100 n0 150 [0,65 - 10'3(h - 100)]h [0,5 - 2,10-3(h - 100)]h
-1
-t 2 v
= 4
4

Pucynok 3.1 - 3oHa 3alIUTHI OAUHOYHOTI'O CTEPKHEBOI0 MOJTHHEOTBOIA

Jlist 30Hbl 3ammTel TpeOyemol HanexHocTH (puc. 3.1) paauyC rOpPH3OHTANBHOTO CeveHus [, Ha
BbIcoTe N, onpenensercs no Gopmyie:

o ol )
' By (3.1)
3.3.2.2. 3onbi 3auumul 00UHOUHO20 MPOCOBO20 MOTHUEOME00A

CraHgapTHbIE 30HBI 3alIUTHl OJWHOYHOTO TPOCOBOTO MOJIHHCOTBOJA BBICOTOH h orpanuycHb



CUMMETPHYHBIMU JIBYCKATHBIMHA TOBEPXHOCTSIMH, OOpa3ylOIIMMH B BEPTHKAIHLHOM CCYCHHH
paBHOOEIPEHHBIN TPEYTONBHHUK C BEPITMHON Ha BbIcoTe Ny < h 1 ocHOBaHMeM Ha ypoBHE 3eMin 2r (pHc.
3.2).

[TpuBeneHHbIe HIDKE pacueTHbie (GopMyisl (Tabm. 3.5) MPUTOAHBI IS MOJHHEOTBOIOB BBICOTOM 0
150 m. Ilpu Oombliedl BBICOTE CIEAYET TOJIB30BATHCS CICHUAIBHBIM IMPOrPAMMHBIM OOCCIICYCHUEM.
3neck U ganee noj h moHUMaeTcs MUHUMAaJIbHAs BRICOTA TPOCA HaJl YPOBHEM 3eMIIH (C y4eTOM MpoBeca).

Honymwpuna I, 30HBI 3amUTEL TpeOyeMoll HanexHocTH (puc. 3.2) Ha BbicoTe h, OT MOBEpXHOCTH
3eMJIH OTIPEICIISICTCS BHIPAKCHUECM:

o ol )
' By (3.2)
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PucyHnok 3.2 - 3oHa 3aUTHI OIUHOYHOTO TPOCOBOT0 MOJIHHEOTBO/AA

[Ipu HEoOXOAMMOCTH pacIIMPUTh 3alIMIIAEMbIi 00BEM K TOpIAM 30HBI 3alIUTHl COOCTBEHHO
TPOCOBOTO MOJHHEOTBOJA MOTYT J00ABISATHCS 30HBI 3aIIUTHl HECYIUX OIOP, KOTOPBIE PACCUUTHIBAIOTCS
no QopMmyiaM OIWHOYHBIX CTEPKHEBBIX MOJHHEOTBOAOB, MpPEACTaBIeHHBIM B Tabn. 3.4. B cmyuae
OOJNBIINX TIPOBECOB TPOCOB, HANpPUMEp, Y BO3IAYIIHBIX JHMHUN 3JEKTPOIEpEnadd, pPEKOMEHIYEeTCs
paccUnTHIBATh 00ECIIEYNBAEMYIO BEPOSTHOCTD MPOPHIBA MOJIHUH MPOTPAMMHBIMU METO/IaMH, TIOCKOJIBKY

MOCTPOCHUC 30H 3alIUTHI 110 MHUHHUMAJIBLHOU BBICOTE TpoCa B MPOJICTC MOKCT MPUBCCTU K HCOIIPABJaHHBIM
3aTpaTtam.

Tadauma 3.5 - Pacuer 30HBI 321U THI OIUHOYHOT0 TPOCOBOI0 MOJIHHEOTBO/IA

Hanexnocts 3ammre! P . Beicota MotEHeoTBOAa h, M Bericora koHyca ho, M Paguyc konyca Fg M
0,9 ot 0 no 150 0,87h 1,5h
0,99 ot 0 0 30 0,8h 0,95h
or 30 1o 100 0,8h [0,95 - 7,1410*(h - 30)]h
ot 100 10 150 0,8h [0,9 - 10-3(h - 100)]h
0,999 ot 0 10 30 0,75h 0,7h
ot 30 mo 100 [0,75 - 4,2810(h - 30)]h [0,7 - 1,43103(h - 30)]h
ot 100 g0 150 [0,72 - 10‘3(h - 100)]h [0,6 - 10'3(h - 100)]h

3.3.2.3. 3onbl 3auumul 060UHO20 CHIEPHCHEBO20 MOJIHUEOMEOOA

MonHneoTBoI cCUMTaeTCs ABOMHBIM, KOr1a pacCTOSAHNUC MCKAY CTCPKHCBBIMU MOJIHUCIIPUCMHUKAMU L



HE NPEBBINACT TNPEACIbHONW BemuuuHBl Lo,... B mporuBHOM ciydae 00a MONHMEOTBOJA

paccMaTpuBalOTCs Kak OJIMHOYHBIE.

Kondurypanus BepTUKaIbHBIX M TOPU3OHTAJIBHBIX CEYEHUH CTaHAAPTHBIX 30H 3allUTHl JIBOMHOTO
CTEPXKHEBOTO MOJIHUEOTBOJA (BbICOTON h M paccrosiHHeM L Mexay MOJHHEOTBOJAaMU) MpEJCTaBicHa Ha
puc. 3.3. IloctpoeHne BHEMHNX 001IacTell 30H ABOMHOTO MOTHHEOTBO/IA (TOMYKOHYCOB ¢ TabapuTtamu h,

I'p) mpousBoauTCs 1o hopmyaam Tabauikl 3.6/U1s CTEPKHEBBIX MOJTHHEOTBOIOB.

LI
—-1

PucyHnok 3.3 - 30Ha 3alIUTHI IBOHHOI0 CTEP:KHEBOI0 MOJITHHEOTBO/1A

Paszmepbl BHyTpeHHHX oOnacTeil ompenensroTcs mapamerpamu hy u N, mepsblif U3 KOTOPBIX 3amaeT
MaKCHMAJIbHYIO BBICOTY 30HBI HEMOCPEACTBEHHO Y MOJHHUEOTBOIOB, @ BTOPOW - MHHHMAIBbHYIO BBICOTY
30HBI TI0 CepeIMHE MEX/y MOIHUEOTBOAaMH. IIpu paccTosHNM Mex Ty MomHHeoTBoAamH L < L. rpanuma
sonpl He umeeT nposeca (h, = hp). Jlns paccrosmmit L, < L > L. BeicoTa h, ompenensercss no

BBIPAKEHUIO

B, =£hu
Lome =L 7, (3.3)

Bxonsmue B HEro mpejenabHble pacCTOSHUA Ly, ¥ L, BEMHMCIAIOTCA 10 SMOMPHYECKUM (hopMyiam

Taba. 3.6, MPUTrOIHBIM 1T MOJTHHEOTBOAOB BbICOTOM 10 150 M. [Ipu Gombineii BBICOTE MOJTHHEOTBOAOB
CIIE/TyeT TOJIb30BATHCS CIICIMATBHBIM IIPOrPAMMHBIM 00ECTICYCHUEM.

Pa3zMepsl TOpU30HTAIBHBIX CEUEHUH 30HBI BEIYUCIISIOTCS TI0 CIIEAYIONMM (hopMyJiam, OOIIHM I BCEX
YPOBHEi Ha/Ie)KHOCTH 3aIHTHI

MaKCHUMaJbHask TIOJTyINPUHA 30HBI I, B TOPH30HTAILHOM CEYEHHH Ha BbIcoTe h

ol - )
" By (3.4)
JUIMHA TOPU30HTANBHOTO cevenns |, na Beicote hy > h:
| Lk
Y2 -h), (3.5)

npuyem npu h, <h. I, =L/2;



IIMPHHA TOPU30HTATBHOTO CEYEHHS B IIEHTPE MEXK/Ty MOJIHUEOTBO/IaMH 2T Ha BhicoTe hy <h

Fo= o [,33{ B 'ng:]
(23
Ao (3.6)
Tadauna 3.6 - Pacuer mapaMeTpoB 30HbI 3aIMTHI ABOHHOI0 CTEP:KHEBOI0 MOJTHHEOTBOIA

Hanexuocts 3aumre P, Bricota MosHueoTBoza h, M Liax M Lo ™M
0,9 ot 0 1o 30 5,75h 2,5h
ot 30 10 100 [5,75 - 3,57:103(h - 30)]h 2,5h
ot 100 no 150 5,5h 2,5h
0,99 ot 0 o 30 4,75h 2,25h

ot 30 0 100 [4,75 - 3,5710%(h - 30)]h [2,25 - 0,0107(h - 30)]h
ot 100 no 150 4,5h 1,5h
0,999 ot 0 1o 30 4,25h 2,25h

or 30 s10 100 [4,25 - 3,57.103(h - 30)]h [2,25 - 0,0107(h - 30)]h
ot 100 o 150 4,0h 1,5h

3.3.2.4. 3onbi 3auumel 0601iH020 MPOCOBO20 MOJITHUEOMEO0A
MoHHeoTBOA cUMTAeTCs IBOMHBIM, KOI'/1a PAaCCTOSHUE MEXAy TpocaMu L He mpeBblIIaeT npeaeabHoN
BEIIMYMHEI Ly, . B IpOTHBHOM Cilydae 00a MOJTHHEOTBOIA PACCMATPUBAIOTCA KaK OJUHOYHEIE.

Kondurypanusi BepTUKAIBHBIX M TOPU30HTAIBHBIX CCUCHHUH CTaHIAPTHBIX 30H 3alUTHI JIBOHHOTO
TPOCOBOTO MOJIHHEOTBOJa (BhICOTON h M paccrosHMeM MEKAy Tpocamu L) mpenacraBieHa Ha puc. 3.4.
[TocTpoeHne BHEmHHX oOmacTell 30H (IBYX OJHOCKATHBIX IIOBEPXHOCTeH ¢ rabaputamm hg, I))

NPOU3BOIUTCS 10 (popMyiam TaOIUIIbl 3.5 I ONMHOYHBIX TPOCOBBIX MOJTHUEOTBOIOB.
Pa3mepsl BHyTpeHHHX obnacTeil onpeensioTcs mapamerpamu hg u h,, mepBelii U3 KOTOpHIX 3a1aeT

MAaKCUMaJIbHYI0 BBICOTY 30HBI HEMOCPEJICTBEHHO Yy TPOCOB, & BTOPOW - MUHHMAJIBHYIO BBICOTY 30HBI 110
cepearHe Mexay Tpocamu. Ilpu paccrosHum Mexay Tpocamu L < L. rpaHuna 30HbBI HE MMeeET IpoBeca

(h, =hg). [ns paccrosmmii L, <L > L.\ BbicoTa h, onpenenseTcs no BeIpaxeHUIo

R Y
Lom — L . (3.7)

Pncyﬂmc 3.4 - 3oHa 32U THI ABOITHOT0 TPOCOBOI0 MOJTHMEOTBO/IA



Bxoxsuue B HEro npenenbHble paccTOAHUA L, ¥ L, BBIUUCIAIOTCA MO SMIMPUYECKHM (OpMyam

Tabi. 3.7, MPUTOJHBIM Il TPOCOB C BhICOTOM mojBeca 10 150 m. [Ipu Oosnblel BEICOTE MOJTHHEOTBOOB
CJIEYeT TOJIb30BaThCS CIIEIIHATIBHBIM IPOTPaMMHBIM 00ECIICYCHUEM.,

I[J'II/IHa TFOPHU3OHTAJIIBHOTO CCUCHUS 30HBI 3aIlIUTHI Ha BBICOTC hx OMpeaAcCIACTCA 110 q)opMynaM:

'E?f =L’f29 HPI/I 'Egc Eﬂgx,

Lik ~ 1)

2l =k ) mpn 0< B, <k, (3.8)

¥

Jlist pacivipeHus 3aIuiaeMoro oobemMa Ha 30Hy JIBOWHOTO TPOCOBOTO MOJTHHEOTBOJA MOXET OBITh
HAJIO’)KEHA 30HA 3aIIUThI ONOpP, HECYIIHMX TPOCHI, KOTOpas CTPOMUTCSA KaK 30HA JIBOMHOIO CTEP’KHEBOIO
MOJIHHEOTBO/IA, ECIIN paccTossHue L Mexmy omopamu MeHbIle Ly, , BBIYUCIEHHOTrO 1O (opMysaM Tall.
3.6. B mnpoTMBHOM cilydyae OIOpPbl JOJDKHBI PAcCMaTpUBaTbCS KaK OJUHOYHBIE CTEP)KHEBBIE
MOJHHCOTBOAHIL.

Korna TPOCHI HCTIAPAJJICIIbHBI WJIM PAa3HOBLICOKH, 100 MX BBICOTA M3MEHSETCS II0 IJIMHE IIPOJICTA,
AJid  OLCHKU HAACKHOCTH HUX 3alllUThl CJICAYCT BOCIHOJB30BATLCA CHCHHUAJIBHBIM IMIPOTrpaMMHBIM

obecrieueHneM. Tak e pEeKOMEHIYeTCsl MOCTYNaTh MpU OOJBIINX IMPOBECAX TPOCOB B IMPOJIETE, YTOOBI
n30€KaTh U3JUIIHUX 3al1aCOB MO HA/IEKHOCTH 3aLUTHI.

Tadauuma 3.7 - Pacuer mapaMeTpoB 30HbI 3alIUTHI IBOIHOI0 TPOCOBOT0 MOJTHHEOTBO/IA

HanesxHocTh 3amMTBI P3 Bricora monamreoTsoaa h, m Lmax’ M Lc’ M
0,9 ot 0 no 150 6,0h 3,0h
0,99 or 0 no 30 5,0h 2,5h

ot 30 mo 100 5,0h [2,5 - 7,14103(h - 30)]h

or 100 zo 150 [5,0 - 5103(h - 100)]h [2,0 - 5,0103(h - 100)]h
0,999 ot 0 1o 30 4,75h 2,25h

ot 30 0 100 [4,75 - 3,57103(h - 30)]h [2,25 - 3,57103(h - 30)]h

ot 100 10 150 [4,5 - 5103(h - 100)]h [2,0 - 5103(h - 100)]h

3.3.2.5 3onbt 3augumel 3aMKHYHO20 MPOCOBO20 MOJTHUEOMBOOA

Pacuernsie ¢opmynsl m. 3.3.2.5 MOTYyT HCHONB30BATHCS ISl ONPEHCICHHUS BBICOTHI TOJBECA
3aMKHYTOTO TPOCOBOTO MOJIHHEOTBOJA, NMPEAHA3HAUYCHHOTO /IS 3alIUTHl ¢ TpeOyeMol HaJeKHOCTBHIO
00bekToB BhICOTOH Ny < 30 M, pa3sMeIIeHHBIX HA MPSAMOYTOJIBHON IUIOMAJIKE ILIOMAABI0 Sy BO

BHYTPEHHEM 00BEME 30HBI IPU MUHUMAJIBHOM TOPU30HTAIBHOM CMEIIEHUH MEXKIY MOJIHUEOTBOAOM U
oobekToM, paBHoM D (puc. 3.5). Tloxg BbICOTOM MmoaBeca Tpoca MOAPa3yMEBACTCAd MHHHUMAJIbHOE
paccTosiHuE OT TpOca 10 MOBEPXHOCTH 3€MIIHM C YUYETOM BO3MOXKHBIX IPOBECOB B JICTHUI CE30H.
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Pucynok 3.5 - 30Ha 3alIMThI 3aMKHYTOI'0 TPOCOBOI'0 MOJIHHEOTBO/IA
Jlist pacueta h HCIONB3yeTCsl BRIPAKCHHUE:

h=4+Bhy, (3.9)

B KOTOpPOM KOHCTaHTBHI A W B ONpeAensioTcs B 3aBUCUMOCTH OT YpPOBHS HAJEKHOCTH 3alIUTHI IO
cnenyrommmM Gopmyram:
a) HaJIG)KHOCTD 3aIUThI P3 =0,99

A=-014+0252(D-5)+[0127 + 64-10*(D - 5)] /5,

; (3.10)
B =105-9,08107%(D - 5)+ [-344-10% +587-10°(D - 5|5, - (3.11)
0) HaJIe)KHOCTH 3aITUTHI P3 = 0,999
A=-0,08+0324(D-5)+[0,161+ 241 10°*(D - 5)], 5, . (3.12)
B=11-00115(D-5)+ [— 4,24 107 + 1,25 107 (D - 5)]\@. (3.13)

PacueTtHble cooTHomIeHust crpaBeanuBbl, korga D > 5 m. Pabora ¢ MeHpIIMMM TOPU30HTAIBHBIMU
CMEIIEHMSIMHA TpOca He IesiecooOpa3Ha M3-3a BBICOKOW BEPOSATHOCTH OOPATHBIX MEPEKPBITHI MOJHHHU C
Tpoca Ha 3amuiiaeMbeiidi  00bekT. [l0 SKOHOMHUYECKMM COOOpaKCHUSIM 3aMKHYTBIE TPOCOBEIC
MOJTHHEOTBO/IbI HE PEKOMEH/IYIOTCSI, KOT1a TpeOyeMasi HaJle)kHOCTb 3auuThl MeHbIe 0,99.

Ecnu BricoTa o0bekTa npeBbimaet 30 M, BBICOTA 3aMKHYTOTO TPOCOBOTO MOJTHHEOTBO/AA OTPEACISICTCS
C TIOMOINIBIO TPOTpaMMHOr0 obOecrmeueHus. Tak ke cleayeT NOCTymarh JUisi 3aMKHYTOTO KOHTypa
CJIO)KHOM (hOPMBI.

[Tocae BbIOOpa BBICOTHI MOJHHMEOTBOJOB 1O WX 30HAM 3allUThl PEKOMEHAYETCS MPOBEPUTH
(aKTUIECKYI0 BEPOSTHOCTh TMPOPHIBA KOMITBIOTEPHBIMH CPEACTBAMH, a B Ciydae OOJIBIIOrO 3armaca o
HAJICXKHOCTH MTPOBECTH KOPPEKTHPOBKY, 3a7aBasi MEHBIIYIO BHICOTY MOJIHUEOTBOIOB.

3.3.3. OnpenesieHue 30H 3alIUTHI M0 pekoMenaanuam MIK

Hwxe npuBoasTCS npaBuiia ONPeEiIeHUs 30H 3aIUTHI TSI 00BEKTOB BBICOTOM 10 60 M, N3T0XKEHHBIX
B crannapre MOK (IEC 1024-1-1). Ilpu npoeKTUpOBaHHU MOKET OBbITh BHIOpPAH JI000i CIOCO0 3alKTHI,
OJTHAKO TPaKTHKa IMOKA3bIBAET I€JIECO00PA3HOCTh HCIIOJIB30BAHMS OTIEIBHBIX METOAOB B CIIEIYIOLINX
cllydasx:

METOJ 3aIIUTHOIO yIJla MCHOJB3YETCs Ul MPOCTHIX MO (hOpME COOPYKEHUH WIN Ui MaJeHbKHX
yacTeil OONBIINX COOPYKEHUH;

MeTOoA (PUKTUBHOM ChEpbI, MOIXOMSIINN TS COOPYKEHUH CII0KHON (POPMBI,

NPUMEHEHUE 3alllUTHOW CeTKHU IieJecooOpa3Ho B OOIIeM ciydyae U OCOOCHHO MJIsS 3allUThl
MTOBEPXHOCTEM.

B tabn. 3.8 ns yposuel 3amuTthl | - |V mpuBoasTCs 3HaUYE€HUS YTJIOB MPU BEPIIUHE 30HBI 3aIIHTHI,
panuychl GUKTUBHON cdepsl, a TAKXKe MPeAeIbHO TOMYCTUMBIN 1Iar ;iYeHKU CETKH.

Taodauma 3.8 - [IapameTpsl A1 pacyeTa MOJHHENIPUEMHUKOB N0 pekoMeHaanusam MIK

Vposens | Paznyc GuktiHoii VYron a°, npu BepLIMHE MOJTHUEOTBOIA AJISl 3TaHUNA Pa3InYHON 3
SALLHTI cdbeprr R, BEICOTHI N, M Ilar suelku ceTKu, M
20 30 45 60
| 20 25 * * * 5
| 30 35 25 * * 10
Il 45 45 35 25 * 10
v 60 55 45 35 25 20
* B 9TUX ciydasix MPUMEHUMBI TOJIBKO CETKU WM (PUKTUBHBIE CEepBbl.

CrepKHEeBbIE MOJIHUETIPUEMHHUKH, MaYThl U TPOCHI Pa3MEIIAIOTCs TaK, YTOObI BCE YaCTHU COOPYKEHHMS,
HaXOJMJIMCh B 30HE 3aIIUTHI, 0OPa30BaHHOM IO YIJIOM O K BEPTHKAIH. 3aIIUTHBIA Y0 BEIOMpAETCs 10
tabn. 3.8, mpuueM h sensemcs evicomol MoaHUEOMBOOA HAO NOBEPXHOCMbIO, KOmMopas 6ydem
3awuujena.



Meroa 3alIMTHOrO yria He HCIONb3yeTcs, ecind h Oonbime, 4em paauyc (GUKTHBHOU cdepsl,
OTIpeNIeICHHBIN B Ta0I. 3.8 /I COOTBETCTBYIOIIETO YPOBHS 3AIIUTHI.

Metoxa GUKTHBHOHM chepbl UCIOIB3YETCs, YTOOBI ONPENEIUTh 30HY 3aIIUTHI JUISl YaCTH WK oOnmacTen
COOPYXEHUS, KOTJla CoriaacHo Tabi. 3.4 NCKITIOYEHO ONpeAeIeHUE 30HBI 3alIUTHI M0 3aIUTHOMY YIIIY.
OOBEKT cuMTaeTcs 3alUIICHHBIM, eciu (UKTHBHAs cdepa, Kacasch NMOBEPXHOCTH MOJHHUEOTBOJAA M
IUTOCKOCTH, Ha KOTOPOH TOT YCTAHOBJICH, HE UMEET OOLIMX TOYEK C 3aIIUIIAEMbIM OOBEKTOM.

CeTka 3amuIIaeT MOBEPXHOCTb, €CIIH BHIIIOTHEHBI CIICTYIONIHE YCIOBHS

IPOBO/IHUKH CETKH MPOXOJAT MO KParo KPBIIIH, KPBHIIIA BEIXOIUT 3a Ta0apUTHBIC pa3Mephl 31aHHS;

IPOBOJIHUK CETKH MPOXOJIUT MO KOHBKY KPBIIIH, €CIH HAKIIOH KpbIy npesbiiiaet 1/10;

OOKOBBIC TOBEPXHOCTH COOPY>KCHHSI Ha YPOBHSX BBIIIE, yeM paauyc GUKTHBHOW cdepbl (cM. TalIl.
3.8), 3anuIeHs MOJTHUEOTBOJAMHU HITH CETKOMH,;

pa3Mephl TYSHKHN CeTKU He 0OJIbIe MPUBEIEHHBIX B Ta0. 3.8;

CeTKa BBINTOJHEHA TAKMM CIIOCOOOM, YTO TOK MOJIHUHM MMEI BCET/a, M0 KpaiHel Mepe, 1Ba Pa3IHIHbIX
OYTH K 3a3eMJIUTENI0; HUKAKWE METAJUIMYECKHe YacTU HE JOJDKHBI BBICTYNATh 332 BHEUIHHE KOHTYPBI
CETKH.

[TpOBOAHUKY CETKH JOJKHBI OBITH ITPOJIOKEHBI, HACKOJIBKO 3TO BO3MOYKHO, KpAaTYaHIIIIMU Iy TSMHU.

3.3.4. 3ammMTa IeKTPUYECKUX MeTAINYEeCKHX KadeJbHbIX JUHUI MepeJayn MarucTpajJbHON 1
BHYTPH30HOBBIX ceTell CBS3U

3.3.4.1. 3auquma 61H06b NPoeKmMuUpPyemMvlX KAbeabHbIX TUHUTL

Ha BHOBb MpOEKTHUPYEMBIX U PEKOHCTPYHPYEMBIX KaOENbHBIX JHMHHUAX MAarucTpalbHOM U
BHYTPH30HOBBIX CETEH™ CBS3M 3alIUTHBIE MEPONPUATHS CIEAyeT IMpeaycMaTpuBaTh B 00s3aTEILHOM
HOpsIIKE HA TeX y4acTKax, IJIe BEPOSTHAs IUIOTHOCTH IMOBPEKICHUI (BEpOSITHOE YHCIIO OMACHBIX yIapoB
MOJIHMH) MPEBBILIAET AOMYCTUMYIO, YKa3aHHYIO B Tabi. 3.9.

* MaructpaibHbBIE CETH - CeTH IJIS Iepeaadd HHPOPMAaIIU Ha OOBIINE PACCTOSHIS;
BHYTPU30HOBBIE CETH - CETH VIS Nlepenadd HHYOPMALMK MEXLY OOJaCTHBIMU M paOHHBIMH LIEHTPAMHU.

Tadauma 3.9 - lomycTumMoe 4uca0 onacHbIX yaapoB Mojnuu Ha 100 kM Tpaccsl B roa ajs
JJIEKTPUYEeCKHUX KaleJsieil CBA3M

JlommycTiMOe pacdeTHOE YHCIIO OMacHBIX yaapos MoimHuA Ha 100 kM
TPACCHI B TOJ1 71,

Tun kabens B TOPHBIX paiiOHaX U pailloHax cO CKaIbHBIM IPYHTOM
IpH ylenbHoM conporueienud Boie 500 OMM u B B OCTAIIBHBIX
palioHaX BEYHON MEP3JIOTHI patiorax

CuUMMETpUYHBIC OJTHOYETBEPOYHBIC u 0,2 0,3
OJTHOKOAKCHAJIbHBIC

CUMMETpHUYHBIE YEThIPEX- U CEMUUETBEPOYHbIE 0,1 0,2
MHoronapHbpie KOaKCHaJIbHEIC 0,1 0,2
KaGenu 30HO0BOI CBs3U 0,3 0,5

3.3.4.2. 3awguma HOGbIX TUHUIL, RPOKIAOLIBAEMBIX 8OJIU3U YIHCE CYULECIBYIOULUX

Ecnn npoextupyemass kaOesbHas JMHUS IPOKJIaAbIBaeTCs BONM3M CYyIIECTBYIOLICH KaOeabHON
MarucTpald M U3BECTHO (DAKTUUECKOE YHCIIO TOBPEKACHUIN MOCIEIHEH 32 BpeMs SKCIUTyaTallud CPOKOM
He MeHee 10 ser, TO npu NPOEKTUPOBAHUM 3ALIUTHI KaOels OT y1apoB MOJHMM HOpPMa Ha JIOIyCTHUMYIO
IUIOTHOCTh TIOBPEXKACHUN MOJDKHA YUYMTBHIBATH OTIMYME (DAKTHYECKONW M pacdyeTHOH IMOBPEKIAEMOCTH
CYIIECTBYIOIICH KaOeIbHOW JIMHUH.

B sTOoM cnywae jgomycTtuMas IUIOTHOCTh Ny TOBPEXAEHUH IIPOEKTHPYEMOH KaOENbHOM JMHMU

HAXOJIUTCSI YMHOXKEHHEM JIOMYCTHMOH TIUIOTHOCTH ®3 Tabn. 3.9 Ha OTHOIIEHHWE pacueTHON Ny
bakTHuecKol n b HOBPEXJAEMOCTEN CyIecTByIoLero kabdemnst ot ynapoB MoaHuu Ha 100 kM Tpacchl B

roj.
By = ?zu(mp;" n@).
3.3.4.3. 3awguma cywiecmeyroujux KaoeabHoviX TUHUTL

Ha CYHICCTBYIOIIUX KaOEJIbHBIX JIMHUIX 3aIIUTHBIC MCPOIIPUATHA OCYHICCTBIIAIOTCA HAa TCX Y4JaCTKaX,
TAC MPOU3OULIN MOBPCKACHUA OT YAapOB MOJIHUH, IPUYCM JIMHA 3alMHUINACMOI0 Yy4aCTKa ONpPCACIIACTCA



YCIIOBUSIMU MECTHOCTU (IIPOTSKEHHOCTHIO BO3BBIIIEHHOCTH WJIM Y4acTKa C MOBBIIMIEHHBIM YEIbHBIM
COMPOTHBIICHUEM TPYHTAa W T.M.), HO mpuHHMaercs He MeHee 100 M B KaXIyr0 CTOPOHY OT MecTa
MOBPESXKIACHUsI. B 3TUX Cilydasx mpenycMaTpuBaeTCs MPOKJIaIKa rpo303allUTHRIX TPOCOB B 3emiie. Eciu
MOBpEXAAaeTcsa KaOenbHas JHMHUSA, YXKE HMEIoIas 3alluTy, TO TOCTE YCTPAaHEHUS TMOBPEKICHUS
MPOU3BOAUTCS TIPOBEPKA COCTOSIHUSA CPEACTB TPO303AIIUTHI M TOJBKO TIOCIE ATOrO0 MPUHUMACTCS
pemieHue 00 00OPYIOBAaHWU JOTIOJHUTEIBHOM 3alllTHl B BHJAE TNPOKIAIKH TPOCOB WM 3aMEHBI
CylIecTByromero kabeiass Ha Oojee CTOMKMN K paspsgaM ModHUH. Pa0GoThl Mo 3ammre AOIKHBI
OCYILECTBIISATHCS Cpa3y MOCJE YCTPAaHEHUS TPO30BOTO MOBPEKICHUSI.

3.3.5. 3amuTa onTHYecKUX KalelbHbIX JIMHUI Mepelayd MarucTpajJbHOW M BHYTPH30HOBBIX
cereil CBA3U

3.3.5.1. Jlonycmumoe uucno onacuvix yoapoeé MOJIHUU 6 OnmuiecKue JTUHUU MAZUCMPATbHOU U
6HYMPU3OHOBBIX Cemell C8A3U

Ha mpoekTupyembIX ONTHYECKHX KaOENIbHBIX JIMHUAX MEpeAadd MaruCTPalibHON M BHYTPH30HOBBIX
CeTel CBSI3M 3allUTHBIC MEPONPHATHS OT IOBPEKICHUI ynapaMyd MOJHHH IIPELyCMaTpHBAIOTCA B
00s13aTeIbHOM TOPSAKE HAa TEX y4acTKaX, /i€ BEPOSTHOE YUCIIO ONACHBIX YJapOB MOJIHUH (BEpOSTHAs
IUIOTHOCTH MOBPEKICHHIA) B KAOCIH MPEBBIIIACT JOMYCTHMOE YHCIIO0, yKa3anHoe B Tab. 3.10.

Taoauma 3.10 - JlomycTuMoe 4uCcJI0 ONACHBIX yaapoB MoaHud HA 100 kM Tpacchl B roa 1Jis
ONTHYEeCKHX KaleJieil cBA3M

B ropHbIx paiioHax u paiioHax cO CKaJbHBIM IPYHTOM ITpH B
Hasnauenne xabemnst ynensHoM conportusienur cbimie 500 OMM 1 B pailoHax | OCTaIbHBIX
MHOTOJIETHEH MEP3JIOTHI paiioHax
Kabenu MarucTpajibHON CETH CBSI3H 0,1 0,2
Kabenn BHyTPH30HOBOI CETH CBS3U 0,3 0,5

3.3.5.2. Pexomenoyemovie Kamezopuu MOJTHUECHOUKOCHIU ORMUYECKUX KADETbHbIX TUHU

[Tpu mpoeKTUPOBaHUM ONTUYECKUX KaOEIbHBIX JTUHHUM Mepenadyn MpeaycMaTpUBaeTCsl UCIOIb30BaHHE
Ka0eneil, WMEIONUX KaTerOpUui0 IO MOJIHUECTOWKOCTH HE HIDKE MNpUBEACHHBIX B Tabn. 3.11, B
3aBUCHMOCTHU OT Ha3HAUYCHMsI KaOesel U yCIoBHM MpoKIaaku. B aTom ciiyuae mpu mpokiiaike kadenei Ha
OTKpPBITOH MECTHOCTH 3alllUTHBIE MEPbl MOTYT MOTpPeOOBaThCsA KpailHEe pEeAaKo, TOIbKO B pailoHax ¢
BBICOKUM YEJIbHBIM COMPOTUBIICHUEM T'PYHTA U MOBBIIIEHHOW TPO30BOI 1€ATENbHOCTHIO.

Tadauma 3.11 - PekomeHayeMble KATErOPHH MO MOJHHECTOHKOCTH ONTHYECKUX KAOeJbHBIX
JUHUAN

Z[_]'[;[ MaFHCTpaHLHOﬁ I[JI}I BHYTPHU30HOBBIX cerent

Pationsr
CETH CBA3U CBSI3H

C ynenpHbIM conporusiaenueM rpyara 1o 1000 Omm - 111 | -1V
C yaensHbIM conporuiienreM rpyara csbiiie 1000 Omm 1, 11 1-111
C MHOro0JIeTHEMEP3JIbIM TPYHTOM [ 11l

3.3.5.3. 3awguma cywyecmeyroujux onmuyeckux KadeabHvlx TUHU

Ha cymectByomux ONTHYECKUX KaOENbHBIX JIMHUSAX [Epelaud 3allUTHbIE MEpONpPHUSTHS
OCYILECTBISIIOTCS HA T€X y4acTKax, IZe MPOU30LUIA NOBPEXKICHHS OT yAapOB MOJIHMM, IIPUYEM JJIMHA
3aIIUIIAEMOr0 y4acTKa OIpEACNSeTCs YCIOBHSAMU MECTHOCTH (IIPOTSIKEHHOCTHIO BO3BBIIICHHOCTH WU
y4acTKa C MOBBIIICHHBIM YACIbHBIM COIPOTHBICHHEM IPYHTA U T.I1.), HO 10JDKHA ObITh He MeHee 100 M B
KaKIYI0 CTOPOHY OT MECTa MOBpEeXJeHUs. B 3Tux ciydasx HeoOXoIMMO IperyCcMaTpUBaTh MPOKIAIKY
3aIUTHBIX IPOBOJIOB.

PaGoTel mo 000pymOBaHMIO 3aLIUTHBIX MEp JOJKHBI OCYLIECTBISATBHCS Cpa3y IOCie yCTpaHEHUs
I'PO30BOT0 MOBPEKICHUS.

3.3.6. 3amuTa 0T yIapoB MOJHHMH 3J1eKTPHUYECKUX U ONTHYECKUX Kaleeil CBA3U, NPOJI0KEHHBIX
B HaceJIeHHOM ITyHKTe

[Ipu mpoxmanke kabeneli B HAaCEJICHHOM IMYHKTE, KpOME Ciydas nepeceueHus u commkenus ¢ BJI
HanpspbkeHueM 110 kB u BbilIe, 3amuTa OT y1apoB MOJIHUU HE TPEyCMaTPUBAETCS.

3.3.7. 3amura kaOeJieil, MPOJIOKEHHBIX BJ0Jb ONYIIKH Jieca, BOJU3U OTAEJIbHO CTOSIIIUX
JepeBbEB, ONOP, MAYT



3amuTa kabeseil CBsA3M, MPOJIOKEHHBIX BIOJb OMYIIKU Jieca, a Takke BOMU3U OOBEKTOB BBICOTOM
Oonee 6 M (OTHENBHO CTOSIIUX JCPEBHEB, OINOP JIMHUU CBS3M, JIMHUHA SJICKTPOIEpPEIadd, MadThl
MOJIHHEOTBOJIOB M T.II.) TIPEIyCMaTPUBACTCS, €CIM PACCTOSTHUE MEXKIy KabeleM U 0ObEeKTOM (MU €ro
MOJ3C€MHOW YacCThl0) MEHEEC pacCTOSHWM, NPUBEACHHBIX B Tabn. 3.12 i pas3iuvHbIX 3HAYCHUUN
YACTBHOTO COMPOTUBIICHUS 3EMITH.

Taoauma 3.12 - JlomycTUMBbIe PACCTOSIHUSL MeEKIAY KabejaeM M 3a3eMJISAIONIHM KOHTYPOM
(omopoii)

Y aenasHOE colpoTUBIeHUE rpyHTa, OMM Haumensliee 10nycTumMoe paccTossHUE, M
Jo 100 5
boxee 100 no 1000 10
boxee 1000 15

4. 3AIIIUTA OT BTOPUYHBIX BO3JEMCTBUIA MOJIHUN
4.1. OBLIME MOJIOKEHUS

B pasnmene 4 u3nokeHbl OCHOBHBIC MPUHIUIBI 3alUTHl OT BTOPUYHBIX BO3JIECHCTBUN MOIHUU
AIIEKTPUYCCKUX U 3JICKTPOHHBIX CHUCTeM ¢ ydetoMm pexkomenmanuu MOK (cranmaptet MOK 61312). Dtu
CUCTEMBI HCIOJB3YIOTCS BO MHOTHX OTPACIAX MPOU3BOACTBA, MPUMEHSIONINX JOCTATOYHO CIIOKHOE
noporocrosiiee obopyaoanue. OHu Oojee 4yBCTBUTEIBHBI K BO3JCWCTBUIO MOJIHUHU, YE€M YCTPONCTBA
OPEIBIIYIIUX TOKOJICHHM, MO3TOMY HEOOXOIUMO MPUMEHSTh CHEIHAIbHBIE MEphI MO 3allUTe UX OT
ONACHBIX BO3JICHCTBHI MOJHUMU.

4.2.30HBI 3AIIIATHI OT BO3JIEMCTBUSA MOJHUU

[IpocTpaHCTBO, B KOTOPOM PaCIOJIOKEHBI IEKTPUUECKUE U DJICKTPOHHBIE CHUCTEMBI, JTOJKHO OBITH
pa3feneHo Ha 30HbI Pa3IMYHON CTENEHM 3alUThl. 30Hbl XapaKTEPU3YIOTCS CYLIECTBEHHBIM M3MEHEHUEM
3JIEKTPOMArHUTHBIX MAapaMeTpOB Ha rpaHuIax. B obmem ciyuyae, yem BbIllI€ HOMEP 30HBI, TEM MEHBIIIE
3HAUEHUS IapaMEeTPOB AIEKTPOMArHUTHBIX 0JIEN, TOKOB HANPSYKEHUI B IPOCTPAHCTBE 30HBI.

3oHa O - 30Ha, r7e Kaxablii 0OBEKT MOABEPXKEH MPSIMOMY yJIapy MOJHHUH, M MO3TOMY 4Yepe3 HEro
MOYKET MPOTEKATh MOJHBINA TOK MOJHUU. B 3TOI 00:1aCcTH 3/IEKTPOMArHUTHOE T0JIe UMEET MaKCUMaJIbHOe
3HAuYEHUE.

3ona O, - 30Ha, r71€ OOBEKTHI HE MOABEPKEHBI IPAMOMY yIapy MOJIHHH, HO DIEKTPOMArHUTHOE TOJIE

HE 0CJIA0JIEHO U TAK)KEe MMEET MaKCUMAJIbHOE 3HAYCHHE.
3ona 1 - 30HAa, I'aAc 00BEKTHI HE NOABCPIKCHBI MPAMOMY YyAapy MOJIHHU, U TOK BO BCCX IMPOBOIAMIUX
OJIECMCHTAX BHYTPH 30HBI MCHBIIC, YEM B 30HC OE’ B DTOH 30HE OJICKTPOMArduTHOC I1OJIE MOXET OBITE

ocna0IeHo SKPaHUPOBAHUEM.

[Ipoune 30HBI - 3TH 30HBI YCTAHABIMBAIOTCS, €CIIU TPeOyeTcs AajbHeillee yMEHbIICHHE TOKa W/iin
ociabyieHne AIEKTPOMArHUTHOTO I0JIs1; TPeOOBaHMS K ITapaMeTpaM 30H ONPEAEISIFOTCS B COOTBETCTBUH C
TpeOOBaHUSAMU K 3aILUTE PA3IUYHbBIX 30H OOBEKTA.

OO01re MpUHLMIBI Pa3/ieeHus 3aIIMIIaeMOoro MpoCTPAHCTBA HA 30HbI MOJHME3ALIUTHI TOKa3aHbl Ha
puc. 4.1.
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PucyHnok 4.1 - 30HbI 3alIUTHI OT BO3/1€iiCTBUSI MOJIHUM

Ha rpanvdnax 30H JOJOKHBI OCYHICCTBIIATBCSA MCPBI IO DJSKPAHUPOBAHHWKO MW COCOAMHCHUIO BCCX
MEPCCCKAOMMX I'PaHULY MECTATINIMUCCKHUX 3JICMCHTOB U KOMMYHHKaHHfI.
I[Be MMPOCTPAHCTBCHHO Pa3ACJICHHLIC 30HbI lc NMOMOIIBIO JSKPAHUPOBAHHOI'O COCAWHCHUSA MOTYT

o0pazoBath 0011y 30HY (pHc. 4.2).
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Pucynok 4.2 - O0bennHeHue IBYX 30H

4.3. JKPAHUPOBAHMUE

OKpaHUPOBAHUE SIBJISETCSI OCHOBHBIM CIIOCOOOM YMEHBIIEHUS JIEKTPOMArHUTHBIX TOMEX.

Mertannuyeckass KOHCTPYKLHS CTPOMTENBHOTO COOPYXEHHS HCIOJNb3YeTCsl WIM MOXKET ObITh
UCIOJIb30BaHa B KadecTBe 7KpaHa. [lofo0Has skpaHHas CTpyKTypa oOpasyercs, Hampumep, CTaabHOMN
apMaTypol KpbIIIM, CTEH, IOJIOB 3JaHMs, a TaKKe METANIMYeCKUMHU JeTallsiMU KpbIlH, (acaios,
CTaJIbHBIMHM KapKacaMH, pelIeTKaMM. JTa SKpaHHMpYoLas CTPYKTypa oO0pa3zyeT 3JIeKTPOMarHUTHBIN
9KpaH C OTBEPCTUSIMU (3a CUET OKOH, JBEPEH, BEHTWISILIMOHHBIX OTBEPCTHM, IIara CETKH B apMaType,
mesei B MeTauindeckoM dacaje, OTBEpCTHH IJIs JIMHUHM 3JEKTPOCHAOKEHHS U T.11.). [yl yMEHbIIEeHUs
BIMSHUS OJIGKTPOMAarHUTHBIX IOJIEH BCE METAUIMUECKUE DSJEMEHThl OOBEKTa 3IIEKTPHUYECKU
OO0BEIMHSIOTCS U COCUHSIOTCS C CUCTEMOM MOJTHUE3aIuThl (puc. 4.3).
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Pucynok 4.3 - [IpocTpaHcTBeHHBIIi IKPaH U3 CTATbHON apMaTypbl

Ecnu kabenu mpoxomsT MEeXIy COCeIHUMH OOBEKTaMH, 3a3eMIIUTENH MOCICIHUX COSAUHSIOTCS IS
YBEIIMYCHUS YUCIIA MapauIeIbHBIX MPOBOAHUKOB M YMEHBIICHUS, OJlarogaps 3TOMY, TOKOB B KaOelsX.
TakoMy TpeOOBaHHMIO XOpOILIO YJOBJIETBOPSET CUCTEMa 3a3eMJICHHsS B BUIE CETKU. [l yMEHBbIICHHUS
WHTy[ITIPOBAHHBIX IIOMEX MOXHO HCITOJIb30BATh:

BHEIIIHEE SKPAaHUPOBAHUE,

panoHanbHas MPOKJIaaKa KabeIbHBIX JIMHUH,

SKpPaHUPOBAHUE JTMHUN TTUTAHUS U CBS3H.

Bce a3t MeponpusiTHS MOTYT OBITh BBITIOJTHEHBI OJTHOBPEMEHHO.

Ecnmu BHyTpHM 3amuiiaeMoro mpoCTPAaHCTBA HWMEIOTCS OSKpPaHMPOBAaHHBIE KaOeNMH, WX OSKpaHbI
COCIIMHSIOTCSI C CHCTEMOM MOJIHME3aIIUThI Ha 000MX KOHIIaX W Ha TPaHUIIAaX 30H.

Kabenu, naymue oT onHOrOo 00BEKTa K JAPYroMy, MO BCEH JUIMHE YKJIAIbIBAIOTCS B METAJTUYECKUE
TpyOBI, ceTdaThle KOpoOa WM >KEJIE300€TOHHBIE KOpoOa C ceTyaTol apmaTypoil. Meramummueckue
3JIeMEHTHI TPyO, KOpOoOOB M FKpaHbl KaOesel COCNUHSIOTCS C YKa3aHHBIMUA OOIIMMH ITUHAMU OOBEKTOB.
MOXHO HE HCIOJIb30BaTh METAUIMYECKUE KOpOObI WM JIOTKH, €CIM SKpaHbl Kabeneill CrocoOHbI
BBIJICPKATh MPEIIOIaracMblii TOK MOJTHHH.

4.4. COEJUHEHUA

COC,Z[I/IHGHI/ISI METAJINIMYCCKUX JJIICMCHTOB HGOGXOIII/IMLI IJIe YMCHBHICHUSA Pa3HOCTU MNOTCHIHAJIOB
MCXKAY HHMHU BHYTpPHU 3allUIIacCMOro 00BEKTA. COGI{I/IHGHI/ISI, Haxo4JgIUXCs BHYTpHU 3allUIIacMoro
IMPOCTPAHCTBA U TEPECEKAIOUINX TPAHMUIIBI 30H MOJHHUE3AUIUTHl METAJUNIMYECKUX 3JIEMEHTOB U CHUCTEM,
BBITIOJIHAKOTCA Ha TIpaHUIAX 30H. OCYH_IGCTBJI}ITL COCAUHCHUA CJICAYCT C MNOMOUIBIO CICIHUAIBHBIX
IMPOBOJHUKOB, WX 3aXMMOB H, KOrjga O3TO H€O6XOI[I/IMO, C IIOMOLIBIO YCTpOﬁCTB 3allluThl OT
MepEeHANPSIKEHUM.

4.4.1. CoenuHeHus1 Ha TPAHMIAX 30H

Bce Bxopmsiume cHapyku B 00BEKT MTPOBOIHUKHU COCTUHSIOTCS C CHCTEMON MOJIHHE3AIUTHI.

Ecnu BHemHuEe MPOBOAHHMKH, CHIIOBBIE KaOENW WM Ka0elu CBSI3W BXOIAT B OOBEKT B Pa3TUYHBIX
TOYKAX U TMOATOMY HMEETCS HECKOJBKO OOIIMX IIMH, MOCIEIHUE MPUCOCAUHSIOTCS MO KpaTdailiiemy
MyTH K 3aMKHYTOMY KOHTYPY 3a3€MJICHHS WJIM apMaType KOHCTPYKIMH M METaUIMYECKOW BHELIHEU
obnuioBke (mpu ee Hamuuuu). ECIM 3aMKHYTOrO KOHTypa 3a3eMJICHHs HET, YKa3aHHbIC OOIIHE MIUHBI
MIPUCOEIUHSIOTCA K OTACJIBHBIM 3a3€MIISIIOIIMM JJIEKTPOJAM M COEIMHSIOTCS BHEIIHUM KOJIBLIEBBIM
MPOBOJHUKOM, WM Pa30pBaHHBIM KOJbIIOM. Eciu BHENIHUE MPOBOJHUKU BXOIAT B OOBEKT HaJ 3€MIICH,
oOlIMe MUHBI MPUCOECTUHSIOTCS K TOPU30HTAIBHOMY KOJBIEBOMY MPOBOJHUKY BHYTPH WM CHapyXH
CTEH. DTOT NPOBOJHUK, B CBOIO OUYEPE/Ib, COEUHAETCS C HUKHUMHU MTPOBOJIHUKAMU U apMaTypoil.

[IpoBogHukK W Kabenw, BXOAANME B OOBEKT Ha YPOBHE 3E€MIIM, PEKOMEHIYETCS COCAMHATH C



CHUCTEMOW MOJHME3ALIUThl Ha 3TOM >ke€ ypoBHe. OOmias IIMHA B TOYKE BXoAa Kabeneil B 31aHue
pacronaraercsi Kak MOXHO OJIKe K 3a3eMIIMTENI0O M apMaType KOHCTPYKIUH, C KOTOPHIMH OHa
COEJIMHEHA.

KosnblieBoii MPOBOJHUK COEOUHSETCS C apMaTypod WM JAPYTMMM SKPaHUPYIOLUIMMU 3JIEMEHTaMH,

TaKMMHU KaK MCTaJlJIM4YCCKast 06J'II/IIIOBKa, qgepe3 KaXIAbIC 5 M. MuBUMannHOE MONCpeYHOC CCUCHUC

MCJHBIX WX CTAJIbHBIX OIIMHKOBAHHBIX 3JICKTPOAOB - 50 MM2.

OO6mue muHbI A1 00bEKTOB, UMEIONINX WH()OPMALIMOHHBIE CHUCTEMBI, T/I€ BIUSHUE TOKOB MOJHHUH
MIPEANOJaraeTcsi CBeCTH K MUHUMYMY, CIIEAYeT M3TOTaBIMBATh U3 METAUTMUYECKUX TUIACTUH C OOJIBIIAM
YHUCIIOM MPUCOEINHEHUN K apMaType WIH JPYTHM SKPAHUPYIOLIUM dJIEMEHTaM.

JIns KOHTaKTHBIX COCIMHEHMM M YCTPOMCTB 3alUTHI OT IMEPEHANPSIKEHHUH, PACIIONIOKEHHBIX Ha
rparuiax 308 0 1 1, npUHUMAIOTCS MapaMeTphl TOKOB, YKa3aHHbIE B Ta0u. 2.3. [Ipy HaTu4Iuu HECKOIBKUX
MPOBOJHHUKOB, HEOOXOIUMO YUHUTHIBATh PACIIpEIeTICHIE TOKOB IO TPOBOIHUKAM.

Jlyist TpOBOAHUKOB U KaOelel, BXOASIINX B 00BEKT Ha YPOBHE 3€MJIH, OIICHUBAIOT MPOBOJUMYIO HMH
YacTh TOKA MOJIHUM.

CedeHHsl COCMHUTEIBHBIX IMPOBOJHHUKOB OMpENeNsatoTcs coryacHo Tadnm. 4.1 wu 4.2. Tabmuma 4.1
UCTIONB3YETCS, €CIH Yepe3 MPOBOISIIUN dJIEMEHT IpoTekaeT bonee 25 % Toka monHuH, a Tabnuna 4.2 -
eciu meree 25 %.

Tadoaumma 4.1 - CeyeHus: NpOBOJAHUKOB, 4Yepe3 KOTOPble NMPOTeKaeT 0oJblHIasi 4YacTh TOKA
JIMHUM

YpOBEHb 3aLUThHI Martepuain Ceuenvie, MM?2, HEe MEHEE
-1V Menb 16
1-1V AnroMuHHUI 25
-1V Keneso 50

Tadauuma 4.2 - CeyeHusi NPOBOJHMKOB, Yepe3 KOTOPbIe NMPOTEKAeT He3HAYMTEIbHAsl YacTh
TOKA JUHUM

YpoBeHb 3alUTHI Marepuan Ceuenne, MM2, He MeHee
-1V Menn 6
-1V AnmoMuHUI 10
-1V Keneszo 16

YCTpOﬁCTBO 3allluThl OT HepeHanpﬂmeHHﬁ BBI6I/IpaeTC${ BBIICPKMBAOIIIUM YaCThb TOKa MOJIHHUH,
OrpaHUYMBAaIOIIUM TICPCHAIIPAKCHUA U 06pI)IBaIOHII/IM COIMPOBOXKAAOIINE TOKM IIOCJIC TJIAaBHBIX
HNMITYJIbCOB.

MaxkcumanbHOE NICPCHAIIPSKCHUC U Ha BXOAC B 00BEKT KOOPAUHHUPYECTCA C BBIACPIKUBACMBIM

max
HaIIPAKCHUEM CUCTCMBL.

Uro6sl 3Hauenue U CBOJAMJIOCH K MUHUMYMY, JIMHUM TIPUCOEIUHSIOTCA K OOIIeH IIHMHe

max
IMPOBOAHUKAMHU MHUHUMAaJILHOU JJINHBI.

Bce IpoBOAAIIME DJJICMCHTBI, TaKHUC KakK Ka0epHbBIE JIMHUM, TMCPECCKAOIME TIpaHUIbI 30H
MOJTHUE3AIUThI, COCAMHAIOTCS Ha 3TuUX rpaHuiiax. CoeAMHEHHUE OCYIIECTBISACTCS Ha OOILICH MIMHE, K
KOTOPOH TaKKe MPHUCOCTUHSIOTCS SKPAHUPYIOIIUE W JPYrHe METAUTHYSCKHE SJIEMEHTHI (Hampumep,
KOpITyca 000py/I0BaHM).

JIns KOHTAKTHBIX 3aKMMOB W YCTPOMCTB TIO/AABJICHUS MEPCHANPSIKCHUI MapaMeTphl TOKa
OILICHUBAIOTCSI B KAXKIOM OT/ACIBHOM ciiydae. MaKCHMaabHOE TMEpPCHANPSDKEHUE Ha KaKI0W TpaHMIIe
KOOPJIMHUPYETCS C BBIAEPKUBACMBIM HAIPSKEHUEM CUCTEMBI. Y CTPOMCTBA 3aLUTHI OT IIEPEHAIIPSIKEHUN
Ha TPaHUIAX PA3IUMYHBIX 30H TAK)Ke KOOPIMHUPYIOTCS 110 SHEPTETHYCCKUM XapaKTePUCTHKAM.

4.4.2. CoefuHeHNs] BHYTPH 3aIMIIAEMOT0 00beMa

Bce BHyTpeHHME MNpOBOJAIIME BIIEMEHTHl 3HAYUTENBHBIX pa3MEpPOB, TaKWE Kak HaIpaBIISAIOLIUE
Au(TOB, KpaHbl, METANIMYECKUE IIOJbl, paMbl METAJUIMYECKUX JBepeid, TpyObl, KaOesbHbIE JIOTKU
NPUCOETUHSIOTCA K Omkaiimeil oOuiei muHe win ApyroMy oOILIeMy COEIUHHMTEIbHOMY 3JEMEHTY IO
KpaT4yaiimemy IyTH. JKenareabHbl U TONOJHUTENBHbBIE COEAMHEHNS TPOBOASIINX 3JIEMEHTOB.

[Torepeunsle ceueHHUss COCTUHUTENBHBIX IPOBOJIHUKOB yKa3zaHbl B Ta0a. 4.2. [Ipennonaraercs, 4to B
COEJIMHUTENIbHBIX IPOBOAHHUKAX ITPOXOIUT TOJIBKO HE3HAUNTENbHAS YaCTh TOKA MOJIHUY.

Bce oTkphITBIE MpOBOAAIIME YAaCTH HMH(OPMAIIMOHHBIX CHUCTEM COCIUHSIOTCS B €AMHYIO CeTh. B
0COOBIX CITydyasiX Takasi CeTb MOXET HE UMETh COCIUHEHMSI C 3a3€MIIMTEIIEM.



Ectp nBa cnocoba mpHCOeNWHEHHS K 3a3eMJIMTENI0 METAUIMYECKHX YacTeil MH(OPMAaIMOHHBIX
CHCTEM, TAKUX KaK KOpILyca, 000JIOUYKH WM KapKachl.

[lepBas ocHoBHas KOH(UTrypanMs COEAMHEHHH, BBHIMOIHIEMBIX B BHUIE PaJUaIbHOW CHCTEMBI MU B
BUJIC CETKH.

IIpy wucnonb30BaHUM paguaIbHOM CHUCTEMBI BCE €€ METaUIMYECKHE YacTH W30JIUPYIOTCS OT
3a3€MJIMTENS] HA BCEM MPOTSDKEHUM KPOME €AMHCTBEHHON TOUKM COEAMHEHMsI ¢ HUM. OOBIYHO Takas
cUCTEMa UCHOJb3YETCs Ul OTHOCUTEIHHO HEOOIBIINX 00BEKTOB, IJI€ BCE 3JEMEHTHl U Kabelau BXOJAAT B
00BEKT B OJIHOH TOUKE.

PangnanbHas cucrema 3a3eMiIeHMs NPUCOETUHSIETCS K OOLIeH cucTeMe 3a3eMIIEHUs! TOJIbKO B OJHOM
Touke (puc. 4.4). B aToMm ciydae Bce JMHUU U KaOeIH MEXIY YCTPOWCTBaMHU O0OOPYHOBaHHUS JOJKHBI
IPOKJIIBIBATHCS MApaJIEIIbHO 00pa3yIOIUM 3BE3y MIPOBOJIHUKAM 3a3€MJICHHS ISl YMEHBIICHUS NETIN
WHIYKTUBHOCTU. biaronapsi 3a3eMII€HUIO B OJHOM TOYKE TOKM HU3KOM YacCTOTHI, MOSBIISAIOIIUECS INIPU
yJape MOJHHH, HE TOMaAaT B MHPOPMALMOHHYIO cucTeMy. Kpome TOro, MCTOYHMKH HU3KOYaCTOTHBIX
HOMeX BHYTPH MH()OPMAIIMOHHON CUCTEMBI HE CO3Jal0T TOKOB B CUCTEME 3a3eMiieHHs. BBoa B 3auuTHy10
30HY NPOBOJAOB IIPOU3BOAUTCS HMCKIKOYUTEIBHO B MECTE LICHTPAJIbHOM TOYKU CUCTEMBl ypAaBHUBAHUS
NOTEHIMAJIOB. YKa3aHHas 00lIasi TOUKa SABJISIETCS TAK)Ke HAMITYUIIMM MECTOM NPUCOEANHEHHsI YCTPONUCTB
3aILUTHI OT IIEPEHAIIPSKEHUMN.

DHPAH 3RUMTHOR 30+
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Pucynok 4.4 - Cxema coeiuHeHHsI IPOBOIOB YJIEKTPONUTAHNS U CBSA3HM NPH 3Be31000pa3HOil
cucTeMe BHIDABHHBAHUS MOTEHINAJIOB

[Ipn ucnonp30BaHWU CETKH €€ METANIMYECKHEe YacTh He U30JHUPYIOTCS OT OOIIeH CHCTeMBbI
3azemsicHus (puc. 4.5). CeTka coenuHsieTcs ¢ 0oOmiei cucTeMoit Bo MHOrux Toukax. OOBIYHO CeTka
WCIIONIB3YETCS ISl TPOTSIKEHHBIX OTKPBITHIX CHUCTEM, TJie€ OOOpYJOBAaHHME CBS3aHO OOJIBIIIUM YHUCIOM
pa3MyYHbIX JMHUNA U Kabened M rje OHM BXOAAT B OOBEKT B Pa3NUYHBIX TOYKaX. B 3ToM cimyuae Bcs
cuctemMa oOJajaeT HHU3KMM COIMPOTUBICHHEM HA Bcex dYacToraX. Kpome Toro, OombIloe YHCIIO
KOPOTKO3aMKHYTBIX KOHTYPOB CETKH OCJIA0JsSeT MarHUTHOE Iojie BOJM3M MHGOPMAIIMOHHOW CHUCTEMBI.
[Tpubops!l B 3alIMTHON 30HE COEAMHSAIOTCS APYT C APYTrOM MO KpaTYaMIIUM PacCTOSHUSM HECKOIbKUMU
MPOBOJHUKAMH, & TAKXKE C METATMYECKHUMH YacTSIMH 3aIIUIIEHHONW 30HBI U SKpaHOM 30HEIL. [Ipu 3TOM
MaKCUMaJIbHO HCIOJIB3YIOTCS MMEIONIUECS B YCTPOWCTBE METAUIMUECKHE YacTH, TaKHE KaK apMaTypa B
MOJy, CTEHAaX W Ha KpBbIIlle, METAJUIMYECKUE PEIIeTKH, METAITHYeCKoe 000pyA0BaHUE HEIIEKTPUUECKOTO
Ha3HAuCHUs, TAKOEe, KaK TPyObl, BEHTHISIIMOHHBIC 1 KaOeJIbHbIe KOpoOa.



. Dupar IBWWTHOW 30H

Pucynok 4.5 - Ceruaroe BbINOJHEHNE CHCTeMb]l BLIDABHMBAHMSA MOTEHI[HATI0B

O06¢ koHUTYpalyu, paguaibHas U CETKa, MOTYT OBITh OOBEAMHEHBI B KOMIUICKCHYIO CHCTEMY, KaK
nmokaszaHo Ha puc. 4.6. OOBIYHO, XOTS 3TO M HEOOA3aTEIIBHO, COCTMHEHNUE JIOKATBHOW CETH 3a3eMJICHUS C
o0IIeil cucTeMO OCYIIECTBISIETCS HA TPAHUIIE 30HBI MOJTHUE3AIIHUTHI.

DpaH JAUATHOR 10HE! JneeToHyeckan

HIONAYWE

JupaK JALMTHOA JOHM

~  JMpaH JBLUNTHOR J0HES

LesrpanieHaa 16uia
BoPARHHBAMUE NOTEHLHANA

PI/IcyHOK 4.6 - KoMmiekcHoe BBITIOJTHEHHE CHCTEMbI BbIPpABHUBAHUA NMOTCHIIHAJIOB

4.5. 3A3EMJIEHUE

OcHoBHas 3a/1a4ya 3a3eMIISIFOIIETO YCTPOMCTBA MOJHUE3AUTUTHI - OTBECTH KaK MOKHO OOJIBIIYIO YacTh
toka MosHuH (50 % u Gonee) B 3emuto. OcTalibHas YacTh TOKA PACTEKACTCS IO MOAXOIAIIMM K 31aHUIO
KOMMYHHUKaIusiM (oOosioukaMm kaOeneit, TpyOam BomocHaOxeHus W T..). [Ipm 3TOM HE BO3HHKAIOT
ONacHbIC HAIpPSHKEHUs Ha CaMOM 3a3eMJIdTesie. OJTa 3ajJada BBINOJIHAETCS CETYaTOM CHCTEMOM Mox
3MaHUEM W BOKpPYT HEro. 3a3eMIIAIONIME IMPOBOJHUKU OOpPa3yIOT CETYaTblii KOHTYp, OOBEAMHSIONIMN
apmatrypy OeToHa BHM3Y (yHIaAMEHTa. DTO OOBIYHBIA METOJ CO3/aHHs 3JEKTPOMArHUTHOIO SKpaHa
BHM3Y 31aHus. KoJblleBOW MPOBOAHUK BOKPYT 374aHus W (WiaM) B OcToHe Ha mepudepun GpyHIaMeHTa
COCIIMHSACTCS C CHCTEMOH 3a3eMJICHHUS 3a3eMIISIOIIUMH TPOBOJAHUKAMH OOBIYHO 4Yepe3 KaxkIple 5 M.
BHennmii 3a3eMiauTens IPOBOIHUK MOXKET OBITh COETMHEH C YKa3aHHBIMU KOJIbLIEBBIMU MPOBOIHUKAMH.

ApmMmarypa OeroHa BHU3Y (PyHIaMEHTa COEAMHSETCS C CHUCTEMOHM 3a3eMieHHs. ApmaTypa JOJKHA
00pa30BBIBATh CETKY, COSAMHEHHYIO C CUCTEMOM 3a3eMJICHUSI OOBIYHO Yepe3 KaxIble 5 M.

MOo’KHO UCTIOB30BaTh CETKY U3 OLIMHKOBAHHOW CTaJIM C IIUPUHOM STYEHKH OOBIYHO 5 M, IPUBAPEHHYIO
WIM MEXaHWYECKH TPUKPEINIEHHYI0 K MPYThAM apMarypbl OObIYHO yepe3 Kaxkasii 1 M. Konis
MIPOBOJIHUKOB CETKH MOTYT CIIYXKHUTh 3a3€MJIAIOIIMMH MMPOBOJHUKAMHU JJIsI COEIMHUTENBHBIX nojioc. Ha



puc. 4.7 u 4.8 nokazaHbl IPUMEPHI CETUYATOTO 3a3eMJISIONIETO YCTPOHUCTBRA.

CBsA3b 3a3eMIIMTENISI M CUCTEMbl COEJMHEHWH co31aeT cuctemy 3azemieHus. OCHOBHasl 3ajaya
CUCTEMBl 3a3eMJICHHSI - yMEHbBINIATh PA3HOCTh MOTEHIHMAJIOB MEXIy TIOOBIMH TOYKAMH 3JaHUS U
o0opyaoBaHus. JTa 3aJadya pelraeTcs CO3JaHHeM OOJBIIOr0 KOJMYECTBA MapalUIeNbHBIX MyTeH s
TOKOB MOJTHUH M HaBEJIEHHBIX TOKOB, 00pa3yIOLIUX CETh C HU3KUM COMPOTHBICHUEM B ITUPOKOM CHEKTpPE
qacToT. MHO)KGCTBGHHBIG nu HapaJIJIeHI:HBIG HYTI/I UMCIOT paBJII/I‘-IHBIe peBOHaHCHBIe YacCTOTHI. MHO)KGCTBO
KOHTYpPOB C YacTOTHO-3aBUCHMBIMH  CONPOTHBIICHUSMH CO3JAalOT E€IWHYIO CE€Th C HH3KHM
CONPOTHUBIICHUEM JIJIsl IOMEX PacCMaTPUBAEMOTO CIIEKTPA.

e T /f,—:z,‘f_:.!_ i
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1 - ceTb coequHEHNH, 2 - 3a3EMIIUTEID

Pucynok 4.7 - CeTuatblii 3a3eMJIUTE]Ib 31aHUS
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Pucynok 4.8 - CeTuarslii 3a3eMJIUTeJIb POU3BOICTBEHHBIX COOPYKEHUIH

4.6. YCTPOUCTBA 3AIIUTHI OT MEPEHATIPSI)KEHU

VYerpoiicTBa 3ammthl 0T nepeHanpsbkenuit (Y3I1) ycraHaBIMBalOTCS B MECTE MEpECedYCHHs JTHHHCH
AIIEKTPOCHAOKEHUS, YIIPABICHHUs], CBA3H, TEJICKOMMYHHUKAIIMN TPAHUIBI IBYX 30H 3KpaHHpoBaHus. Y31
KOOPJIMHUPYIOT ISl JOCTHIKEHUS IPUEMIIEMOTO PacIpeiesIeHNs] Harpy3Ku MEX1y HUMH B COOTBETCTBUU



C UX CTOMKOCTBIO K pa3pylICHHUIO, a TAKXKE JIUIsl YMEHBIUIECHHS BEPOSTHOCTU PAa3pyLICHU 3alllUIIaeMOT0
000pyI0BaHuUs 1M0]] BO3IEHCTBHEM TOKa MOIHUH (puc. 4.9).

Pexomentyercs BXoasIIMe B 3aHUE JIMHUU IUTAHUSI U CBSI3U COEAMHATH OJHOM IIMHOM U pacroyiaraTh
ux Y3II xak MOXHO OJIMKE OHO K JAPYroMy. DTO OCOOCHHO Ba)KHO B 3JIaHHSIX W3 HEIKPAHHPYIOIIETO
Mmarepuana (nepeBa, kuprnuya u T.0.). Y3I1 BBIOMpAIOTCS M yCTAHABIMBAKOTCS TaK, YTOOBI TOK MOJHHHU
ObUI B OCHOBHOM OTBEJ/IEH B CHCTEMY 3a3eMJIeHUs Ha rpaHutie 30H 0 u 1.
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Pucynok 4.9 - Ilpumep ycranoBku Y3II B 31anuu

Tak kak PHEprus TOKa MOJHUM B OCHOBHOM DPACCEMBAETCS HA yKAa3aHHOM IpaHUILE, MOCIEAYIOLIHE
V311 3amuimaroT ML OT OCTABLIEHCS SHEPTUU U BO3AECUCTBUS AJIEKTPOMArHUTHOTrO 1oJs B 30He 1. Jlns
HaWIy4lIed 3alIUThl OT MEepeHanpsKeHuil, pu yctaHoBke Y 3I1 UCTIONB3YIOT KOPOTKUE COCTUHUTEIbHBIE
HPOBOIHHUKH, BEIBOJIBI M KaOeH.

Hcxons w3 TpeOOBaHWI KOOPAMHAIIMHM HW3OJSIIUU B CHJIOBBIX YCTaHOBKaX M YCTOHYMBOCTH K
HOBPEXJICHUAM 3allMIIAeMOro o0Opy0BaHuUs, HEOOX0AUMO BbIOMpaTh ypoBeHb Y3l mo HampspkeHUro
HIDKE MAaKCHMaJbHOIO 3HAu€HMsl, 4TOObI BO3JEHCTBHE Ha 3alluIIaeMoe 00OpyJOBaHHE BCeraa ObLIO
HIDKE JOIyCTUMOIO HanpshKeHUs. Ecii ypoBEeHb yCTOMYHMBOCTH K MOBPEKICHUAM HE U3BECTEH, CIELYET
UCIIOJIb30BaTh OPUEHTUPOBOYHBINM WM IOJYYEHHBIH B PE3yJIbTaTe HCIBITAaHUN ypoBeHb. KosmdecTBo
V311 B 3anumaemMoi cucreMe 3aBUCHT OT YCTOHUMBOCTH 3aIIMIIAEMOT0 000PYAOBAaHUS K TIOBPEKICHUSIM
U Xxapakrepuctuk camux Y 3I1.

4.7. 3ALLIUTA OBOPYJIOBAHUS B CYIIECTBYIOLMX 3JAHUSAX

Bce Bozpacraroniee UCIOIb30BAHKUE CIOKHOTO AJIEKTPOHHOTO 00OpY/IOBAHHUS B YXKE CYIIECTBYIOIIUX
3laHusAX TpeOyeT Oojee HAJEKHOM 3alllUThl OT MOJHUM U JIPYTUX JJIEKTPOMATHUTHBIX IOMEX.
[IpuHuMaeTcs BO BHMMaHHUE, YTO B CYLIECTBYIOIIMX 3JaHUSAX HEOOXOAMMBIE MEpPbI MO MOJIHME3ALIUTE
BBIOMPAIOT C Y4eTOM OCOOEHHOCTEW 3/1aHusl, TaKMX KaK KOHCTPYKTHUBHBIE 3JEMEHTHI, CYIIECTBYIOIIEE
CHJIOBOE U MH(OPMALMOHHOE 000pYyJOBAaHHE.

Heo0xoauMocTh B 3alIUTHBIX Mepax W BBIOOP MX OINpPENENAOT Ha OCHOBAHUM MCXOIHBIX JAHHBIX,
KOTOpble COOMpAarOT Ha CTaJAMU MPEANPOCKTHBIX W3bICKaHWU. IIpUMEpHBIA NepeyeHb TAaKUX JaHHBIX



npuBeneH B Tabm. 4.3 - 4.6.

Tadauuma 4.3 - UcxoaHble JaHHBIE 0 31aHUU U OKPYKEHUHU

IlynkT XapakTepucTHKa

1 Marepuan 31aHus - KaMEHHAs KJIaKa, KUPIXY, IePEeBO, JKeJIe300€TOH, CTATIBHOM KapKac
EnunHoe 31anme, MM HECKOJIBKO OTIEIBHBIX OJIOKOB C OONBIINM KOJHYECTBOM COCIMHEHHH
Huskoe ¥ II0CKOe, UK BBICOKOE 37aHKe (pa3Mephl 31aHus)
CoennHeHa Jin apMaTtypa 1o BceMy 3/1aHuio?

CoeuHeHa JIU 3JIEKTPUYCCKHA METAJUTHYeCKask OOJIUIIOBKA?

Pa3mepsl okoH

MmeeTcst Jin BHEIHSIS CHCTEMa MOJIHUE3AIINThI?

Twr 1 KauecTBO BHENTHEH CHCTEMBI MOJTHHAC3AIIHATHI

Tu moyBs! (KaMeHb, 3€MJIs)

3a3eMIICHHbIE JIEMEHTBI COCETHUX 3/aHuii (BBICOTA, PACCTOSIHUE 10 HUX)
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Taoauma 4.4 - UcxoaHble JaHHBIE 10 000PYT0BAHUIO

IlyHKT XapakTepucTHKa
1 Bxosinime auHuY (ITO3EMHBIC MM BO3IYILIHBIC)
AHTEHHBI WU JIPyTU€ BHEIIHNE YCTPOUCTBA
Tun cucTeMbl TUTAHUS (BblCOKOBOﬂbTHaH HJIM HU3KOBOJIbTHAsA, IMOA3CMHAA UJIN Ha[l3eMHaﬂ)

IMpoknanka kabesneit (YHCIIO U PACIONOKEHHE BEPTUKATBHBIX YYACTKOB, CIIOCO0 MPOKIaIKK Kabereit)

Vcnonb3oBaHne METAIMYECKUX KaOEIbHBIX JIOTKOB
MMeercs n BHYTPH 31aHHS YJIEKTPOHHOE 000py1oBaHuE?
EcTb 1111 IPOBOTHHUKH, OTXOJSIIUE K APYTUM 3JaHHSIM?

~N|[o|loM~lwN

Tadaunmadb - XapakTepucTuku 000py10BaHuA

IlyHKT XapakTepucTHKa

1 Tun KOMMyHHUKaIWii MeXAy HHGOPMAMOHHBIM 000pyZOBaHHEM (JKpPaHHPOBAaHHBIC, WIM HEIKPAHHPOBAHHEIC)
MHOTOXWJIbHBIC KaOenu, KOaKCHalbHble KaOeld, aHaloroBbleé WM LHU(POBBIE, CHMMETPUYHBIE HIIH
HECHMMETPHYHBIC; OLTOBOJIOKOHHBIC JIMHHH)
2 YPOBHHM yCTOHYMBOCTH 000PYAOBAHMS K HOBPEKACHHUAM

Tab6auma4.6- Ipyrue 1anHble, Kacawuuecss BHIOOPa KOHIENIIUA 3aIUTHI

IlyHKT XapakTepucTuka
1 CoeIUHEHBI JTH METAJUTHYECKHE OKOHHBIC paMbl?
2 Marepuain kpbiiu (MeTa1, 6eTOH)
3 Kounduryparms cetu (TN, TT wnm IT)
4 Pacmonosxerne 3eKTpOHHOTO 000PYIOBAHNUS B 3IaHIH
5 Pacnionokenne coeiMHEHUH 3JICKTPOHHOTO 000PYAOBaHMUS C OOIICH CUCTEMOM 3a3eMIICHHS

Ha ocHoBanuM aHanu3a prcka U JaHHBIX MPUBEIECHHBIX BbIle Ta0l. 4.3 - 4.6 npuHUMAaeTCs pelIeHne o
HEO0OXOJUMOCTH MOCTPOEHHUS WIH PEKOHCTPYKIIUU CUCTEMbI MOJTHHE3AIINUTHI.

4.7.1. Mepbl 3a10MTHI IPU UCIIOJIb30BAHUYN BHEIIHEH CHCTEMbI MOJIHHE3AIUTHI

OcHOBHas 3ajjadya - HaXOXACHUE ONTUMAJLHOTO pPEHICHUS IO YJIYYIICHUIO BHEIIHEH CHUCTEMBI
MOJIHME3aLUThI U 110 APYTHUM MEPAM.

VYcoBepiieHCTBOBaHUE BHEIIHEW CUCTEMbl MOJIHUE3AUIUThI JOCTUTAETCS .

1) BKJIFOUCHHEM BHEIIIHEH METATTHUECKOM OOTMIIOBKU M KPBIIIH 3aHHUS B CHCTEMY MOJIHAC3AIINUTHI;

2) WCIOJNB30BAaHUEM JOMOJHUTEIBHBIX MPOBOJHUKOB, €CIM apMarypa COEJUHEHA IO BCEH BBICOTE
3/IaHUS - OT KPBIIIK YEPE3 CTEHBI /10 3a36MJICHHS 3/IaHUs;

3) yMEHbBIICHHEM MPOMEKYTKOB MEKIY METAIMYCCKUMHU CITyCKAMHU W YMEHBIIICHUEM Ilara s4eiku
MOJIHUETIPUEMHUKA;

4) yCTaHOBKOH COEIMHHUTEIBHBIX MOJOC (TMOKMX IMJIOCKHX MPOBOJHUKOB) B MECTAaX CTHIKOB MEKIY
COCETHUMH, HO CTPYKTYPHO pa3JeleHHbIMU OJIOKAMH; PACCTOSHHUE MEXAY IOJIOCAMH JIOJDKHO OBITh
BJIBO€ MEHBIIIE PACCTOSIHUS MEXKAY CITyCKaMH;

5) coeauHEHUEM MPOTSHKEHHOTO IMPOBOJA C OTACIBHBIMH OJIOKAMH 3/1aHUs; OOBIYHO COCAMHCHUS
HEO0OXOAMMBI Ha KaXKJIOM YTIIy KaOEIbHOTO JIOTKA M COCIMHUTEILHBIE TTOJIOCHI BBITIOJHSIOTCS KaK MOYKHO
KOpoug;

6) 3aIIUTO# OTACILHBIMH MOJHHETTPUEMHUKAMH, COSTMHEHHBIMU C OOIIEH CHCTEMOW MOJTHHUE3AIIUTHI,



€CIM MCTAJIIMYCCKUEC YaCTH KpBIIKA HYXIATCA B 3allMTe OT IPsIAMOTrO YyJaapa MOJIHUU,
MOJHHUCIIPUCMHUK JOJDKCH HAXOAUTHCA HAa 0e30macHOM PaCCTOAHNHU OT YKA3aHHOI'O 3JICMCHTA.

4.7.2. Mepsbl 3a10MTHI IPU UCIIOJIb30BAaHUN Kaleei

O} PexTUBHBIME MepaMH IO CHIDKEHUIO TEepeHANpPsDKeHUN SBISIOTCS paldOHAllbHAsS MPOKIAAKa |
JKpaHWpPOBAHUE KaOeyell. DTW Mephl TEeM Ba)KHEE, YEeM MEHBIIE JKPAHHPYET BHEIIHSS CHCTEMa
MOJTHHE3AIIUTHI.

Bonpmmx merenb MOXXHO M30€XKaTh, MPOKJIAIbIBasi COBMECTHO CHIJIOBBIC KAaOETH W SKPaHUPOBAaHHBIC
Ka0enu CBsI3U. DKpaH COSAMHSIETCS ¢ 000pyI0BaHHEM Ha 00OUX KOHIIAX.

Jlroboe MOTMONHUTEIIBHOE JKPAaHWPOBAHHWE, HAMPHUMEp, TMPOKIAIKa TPOBOJOB W Kabeinel B
METAJUIMYECKUX TPyOax HITU JIOTKaX MEXIy 3TaKaMH, CHIDKACT MOJIHOC CONPOTUBIICHUE OOIICH CUCTEMBI
COCIMHEHUH. DTH Mepbl HambOojee BaKHBI JUISI BBICOKMX WJIH TPOTSHKEHHBIX 3IaHWH, WIH KOTraa
000py10BaHKE JOJDKHO pabOTaTh OCOOCHHO HAJICKHO.

[MpeamoururensupiMu  MecTaMu  yctaHoBkM Y31 siBiusttorcst rpammnbsl 30 0/1 u 3om  0/1/2
COOTBETCTBEHHO, PACIIONIOKCHHBIE HAa BXOJIC B 3/IaHUE.

Kak mnpaBumo, oOmasi ceTh COCAMHEHHH HE HWCIOJB3YeTCS B pabdoueM peXHMe Kak oOpaTHBIN
TIPOBOTHUK CHJIOBO MM WH(GOPMAIIMOHHOH IICTIH.

4.7.3. Mepsl 320U ThI IPH UCIO/Ib30BAHNH AHTEHH M IPYroro 000pya10BaHus

[Tpumepamu Takoro 000PyAOBaHUS SBISIOTCS PAa3JIMYHbIC BHEIIHUE YCTPOWCTBA, TAKME KaK aHTCHHBI,
METEOPOJIOTUYECKHE  JAaTYMKM, KaMmepbl HApYXKHOTO HAOJIOJECHMs, HapyXHble JAaTYMKH Ha
NPOMBIIIJICHHBIX 00BEKTaX (JaTYMKHU JAABICHHS, TEMIEpaTypbl, CKOPOCTH IOTOKA, IMOJIOKEHUS KJIalaHa u
T.J.) ¥ TI000€ APYroe IEKTPUUECKOe, IMEKTPOHHOE U PaAro000pyI0BaHHE, YCTAHOBICHHOE CHAPYKHU Ha
3JaHUH, MauTe, WIK IPOMBIIIJICHHOM pe3epByape.

[To BO3MOXXHOCTH, MOJHHEOTBOJ| yCTAHaBIMBAETCS TakuUM oOpa3oM, 4ToObI 00OpyJIOBaHHE OBLIO
3aLUIIEHO OT MPSIMOTo Momnaganus MOIHUH. OTAETbHbIE aHTEHHBI OCTABISIIOTCS a0COIIOTHO OTKPBITBIMU
[0 TEXHOJIOTHYECKUM COOO0pakeHUsAM. HekoTopble 13 HUX UMEIOT BCTPOCHHYIO CUCTEMY MOJTHHE3AIUThHI
¥ MOTYT 0€3 TIOBPEKJICHNUH BBIIEPKaTh MONa aHue MOJTHHUU. J[pyrie, MeHee 3aIlUIIeHHbIe TUIIBI aHTCHH,
MoryT TpebOoBaTh ycTaHoBkM Y3II Ha mnuraromiem kaOese, 4TOObl NMPEAOTBPATUTH IMONAJaHUE TOKa
MOJHMM TO KaOento aHTeHHbl B INPUEMHUK WM nepenaryuk. [lpu Hamuumm BHENIHEH CHUCTEMBbI
MOJTHHE3AILUThI KPEIUICHUS! aHTEHHBI IIPUCOEAMHSIOTCS K HEH.

HaBenenue HampspkeHus B KaOensxX MEXIY 3[aHUSMH MOXKHO NPEAOTBPAaTUTh, MPOKJIAAbIBas MX B
COCJIMHEHHBIX METAIMUECKUX JIOTKaX, Win TpyOax. Bce kabenu, maymme K CBSI3aHHOMY C aHTEHHOM
00OpYJIOBaHUIO TPOKJIAABIBAIOTCS C BBIBOJOM M3 TpyObl B onxHOW Touke. Criexyer oOpaTuth
MaKCHUMaJbHOE BHHUMAHUE Ha SKPaHUPYIOIIUE CBOMCTBAa CaMOro 00bEKTa M MPOKJIAIbIBaTh KabeIn B €ro
TpyO4aThIX 3yieMeHTax. Eciii 3T0 HEBO3MOXHO, KakK B CIy4yae ¢ TEXHOJIOTMYECKUMHU €MKOCTSIMH, Kabenu
clIe[lyeT MPOKJIAaAbIBAIOTCA CHAPYX M, HO KaK MOXHO OJMke K OOBEKTYy, MaKCUMAaJIbHO HCIOJIb3Ysl MpHU
TOM TaKHWE€ ECTECTBEHHBIE HKPaHbl KaK METAJUIMYECKHE JIECTHHIBI, TpyObl M ap. B maurax c L-
o0pa3HbIMHM yYIJIOBBIMU D3JIEMEHTaMH KaOenu pacrnojiararoTcs BHYTPU yTia I MaKCUMalbHOU
€CTeCTBEHHOM 3amuThl. B KpailHem ciyuae, psjgoM ¢ KabeleM aHTEHHBI ClEQyeT pa3MEeCTUTh

SKBUIIOTEHIMAIBHBINA COeAMHUTENBHBIA MPOBOJHUK C MUHUMAJIbHBIM MONEPEYHBIM CeUeHUEM 6 mm2. Bee
3TU MEpbl CHIXAIOT HAaBEJCHHOE HaIpsDKEHHE B IeTiie, Oo0pa3oBaHHOM KaOensiMH M 31aHHEM, W,
COOTBETCTBEHHO, YMEHBIIAIOT BEPOSITHOCTH POOO0SI MEXKAY HUMH, T.€. BEPOATHOCTh BO3SHUKHOBEHUS JIyTH
BHYTpHU 000pYyA0BaHUS MEXKY DJIEKTPOCETHIO U 3/JTaHUEM.

4.7.4. Mepbl 3a10MTHI CWIOBBIX Ka0eJieil U KadeJieil CBA3M MeXKAYy 3AaHUSIMH

CBsi3u MEXly 3AaHUSIMHU MOAPA3ICISIIOTCS HA JBA TTABHBIX THIA: CUJIOBBIE KAaOelu C METaUInYeCcKOM
000JI0YKO#, MeTaUTMYecKhe (BHUTas mapa, BOJHOBOJBI, KOAKCHAIbHBIC M MHOTOXWIIbHBIC KaOeiau) U
OIITOBOJIOKOHHBIE KaOesH. 3alUTHBIE MEPBI 3aBUCAT OT THIIOB KaOeJeH, WX KOJIMYEeCTBa, a TAKKE OT TOTO,
COCIMHEHBI JIM CUCTEMbI MOJIHUE3AIIUTHI JIBYX 3JIaHHH.

[ToTHOCTHIO M30TMPOBAHHBINA ONTOBOJIOKOHHBIN Kabenb (0€3 MEeTaIMdecKoro apMUpOBaHus, (Poabru
JUIA 3alIUThI OT BJArd WIA CTAJIBHOTO BHYTPEHHETO IPOBOJHUKA) MOXKET OBITh HpPUMEHEH Oe3
JOMOJHUTCIIBbHBIX MCP 3alllWUTHI. Hcnonp3oBaHue Takoro kabessd sBISeTCS HanuJIy4dllluM BapHUaHTOM, TaK
Kak o0ecreunBaeT TMOJHYIO 3aIlUTy OT 3JIEKTPOMAarHUTHBIX BozfeiicTBuil. OnHako ecnau kabenb
COJZICPXKUT MPOTSHKECHHBIH METAJUTHYECKHUI IeMEHT (3a MCKIFOUCHHEM KU TUCTAHIIMOHHOTO MUTAHHS),
HOCJ’IGIIHI/Iﬁ JOJI’KCH 6]:ITI: Ha BXOJC B 3JaHUC MPUCOCHAUHIACTCA K 06H.[Cﬁ CUCTEMC COCHHHGHHﬁ, " HC
JIOJDKEH HANpsIMYI0 BXOJIUTHh B ONTHYECKUH NMPHUEMHUK WIH NEpenaTdyuk. EcIu 31aHusi pacmojoXKeHbI



OJIN3KO Apyr K JOpyry M HMX CHUCTEMbl MOJHHUC3AIIWUTBI HE COCAWHCHBLI, IMPCAIIOYTUTCIIBHCC
UCIIONb30BaTh ONTOBOJIOKOHHBIN Kabenb 0e3 MEeTaNIMYeCKUX 3JIEMEHTOB BO M30exaHue OONBIINX TOKOB
B OTHX JJIEMEHTaX U UX neperpesa. Eciu e umeeTcst COeJUHEHHBIN ¢ CUCTEMON MOJIHUE3AIUThI Kabeb,
TO MOKHO MCIIOJIB30BAaTL OINTHYECKHUU Ka6€J'II) C MCTAJNIMYECCKUMU DJICMCHTaAMU, 4TOOBI OTBECTH YacTh
TOKa OT EPBOT0O Kales.

Mertannuyeckue kadeJu MeKAy 3JaHHSIMH C W30JMPOBAHHBIMHM CHCTEMAMH MOJIHME3ALIMTHI.
HpI/I AAaHHOM COCIMHCHUHW CHUCTCM 3alllMTbhl NOBPCKIACHUA BECbMa BCPOATHLI Ha oboux KOHIIax Kabeis
BCJIC/ICTBHE TIPOXOXKJICHUS 1O HeMy Toka MOJIHWHU. [lo3ToMy Ha o0OHMX KOHIaxX Kabenss HeoOXOJIHMO
ycranoBuTh Y31, a Takxke, riae BO3MOXKHO, CJIEIYET COSAUHATh CUCTEMbl MOJTHUE3AIIUTHI IBYX 3JaHUM U
MPOKJIAAbIBATh KaOesb B COEIMHEHHBIX METAIITNUYECKHUX JIOTKAX.

MeTtainyeckue Kadeam MeKAy 3MaHUSMH C COeIHHEHHBIMH CHCTEMAaMH MOJHHe3aluThl. B
3aBHUCHUMOCTH OT 4YHuCla Kabened MexXay 3JaHUusIMHU, 3alUTHbIE MEpbhl MOTYT BKJIIOYaTh COEIWHEHUE
KaOEIbHBIX JIOTKOB NPU HECKOJBKHX Kabenlsx (I HOBBIX KaOese#) Wiu mpu OOJBIIOM KOJIHYCCTBE
Ka0eneil, Kak B cllydae C XHUMHYECKHM MPOU3BOJCTBOM, SKPAHUPOBAHHE WJIM TPUMEHEHHE THUOKUX
METAJIJIONUTAHTOB IS MHOTOKMJIBHBIX KaOenei ympasnenus. [logcoenuHeHre o00ouX KOHIIOB Kabemns K
CBSI3aHHBIM CHUCTEMaM MOJHHE3aIIUThl YacTO OOECIeurnBaeT JOCTATOYHOE 3KPaHWPOBAaHUE, OCOOCHHO
eciu kabeseil MHOTO, ¥ TOK pacTpeieINTCsl MEKIY HUMH.

5. PEKOMEH/IALIMY 110 DKCILTYATALMOHHO-TEXHUYECKOW JOKYMEHTALIMH,
MOPSIIKY NPUEMKH B DKCILUTYATALIMIO U DKCILUTYATALIMUA YCTPOICTB
MOJHUE3AILUATHI

1. Pa3padoTka 3KCmiIyaTaliiOHHO-TeXHUYECKOM JOKYMEHTAUMN

Bo Bcex opranuzanusx u NpeanpusITHIX He3aBUCUMO OT (hOpM COOCTBEHHOCTH PEKOMEHAYETCS UMETh
KOMIUICKT JKCIUTYyaTallMOHHO-TEXHUYECKOH JTOKYMEHTAIMd MOJIHAC3AIMUTEI OOBEKTOB, ISl KOTOPBIX
HEO00XO0JUMO yCTPOICTBO MOJTHUE3ALTUTHI.

KoMmiekT 3KCITyaTalimOHHO-TEXHUUECKOW TOKYMEHTALMY MOJTHUE3AIUTHI COJIEPIKUT!

- IOSICHUTEIILHYIO 3aITUCKY;

- CXEeMbI 30H 3aIIUTHl MOJIHHUEOTBO/IOB,;

- paboune 4YEPTEKH KOHCTPYKIUH MOJHHEOTBOJOB (CTPOUTENbHAS YacTh), KOHCTPYKTHBHBIX
JJIEMEHTOB 3allUThl OT BTOPUYHBIX MPOSBICHUI MOJHHUHM, OT 3aHOCOB BBICOKMX IOTEHIIMAJIOB uepe3
Ha3eMHbIE U TIOJ3EMHBIE METAJUIMYECKNE KOMMYHHUKAIIMM, OT CKOJIB3SIIIMX HMCKPOBBIX KaHAJOB U
pa3psiioB B TPYHTE;

- IPUEMOYHYIO TOKYMEHTANHUIO (aKThI IPUEMKH B SKCIUTYaTAIlUI0 YCTPOWCTB MOJIHUE3AIUTHI BMECTE C
NPWIOKEHUSMU: aKTaMH Ha CKpPBIThIE pa0OThl M aKTaMH HCHBITAHUN YCTPOWCTB MOJHHUE3ANIUTHl U
3aIUTHI OT BTOPUYHBIX POSIBICHUI MOJIHUU M 3aHOCA BBICOKHX MMOTCHIHAJIOB).

B nosicHuTeNnbHOM 3aM1CKe MPUBOISITCS:

- ICXOJHBIC JaHHbBIE Pa3pa0O0TKH TEXHUUECKON TOKYMEHTAIIHH;

- IPUHATHIE CIIOCOOBI MOJTHUE3AMUTHI O0BEKTOB;

- pacueThl 30H 3alUTHI, 3a3eMJIMTEJICH, TOKOOTBOJOB M DJIEMEHTOB 3allUThl OT BTOPHYHBIX
IIPOSIBIICHUN MOJIHHH.

B nosicHUTeTbHOH 3amucKe YKa3bIBAIOTCS MPEANPHUATHE - pa3pad0TYNK KOMIUICKTa IKCIUTYaTaIl[HOHHO-
TEXHUYECKON JOKYMEHTAI[MH, OCHOBaHUE IJI €r0 pa3pabdOTKH, MEepedyeHb JACUCTBYIONINX HOPMATHUBHBIX
JOKYMEHTOB U TEXHUYECKON JIOKyMEHTAllMH, KOTOPHIMH PYKOBOJICTBOBAJINCH IPU paboTe HaJ MPOEKTOM,
creruaibHble TpeOOBaHUS K IPOEKTUPYEMOMY YCTPOMCTBY.

HcxoaHbie JaHHBIE A7 TPOSKTUPOBAHUS MOJIHUE3AIUTHI BKIIIOUAIOT:

- TeHEepanbHBId TMJaH OOBEKTOB C YKa3aHHEM pACIONIOKEHUS BCeX OOBEKTOB, MOJJIEKAIINX
MOJTHUE3AIUTE, ABTOMOOWIBHBIX M JKENE3HbIX JOPOTr, HA3eMHBIX W TOJ3EMHBIX KOMMYHUKAIIHA
(TerumoTpacc, TEXHOJOTHUECKHX W CAHTEXHMYECKUX TPYOOIPOBOMOB, JJCKTPUUECKUX Kalened u
MIPOBOJIOK JTFOOOTO HA3HAYCHHUS | T.I1.);

- KATeTOPUU MOJTHUE3AITUTHI KaXKI0T0 00BEKTa,

- JaHHBIE O KIUMATUYECKUX YCJOBHUSX B paiiOHE pa3MEIICHHUS 3alIUTHBIX JAHHBIX U COOPYKEHHUH
(MHTEHCHBHOCTH TPO30BOM JACATEIBHOCTH, CKOPOCTHOM HArope BETPa, TONIIHHE CTCHKH ToJI0Je/1a U T.11.),
XapaKTEPUCTUKY TPYHTA C YKa3aHHUEM CTPYKTYpPBI, arpPECCUBHOCTH M POJa MOYBBI, YPOBHS TPYHTOBBIX
BOZ,

- YICIBHOE AJEKTPUIeCcKoe conpoTunieHre rpynTa (OMM) B MecTax pacrosioKeHUsI 00bEKTOB.

B paznene "llpunsThie crnocoObl MOJHHE3alIUThI OOBEKTOB" W3JAraroTCs BBIOPAHHBIE CIIOCOOBI



3alIUTHl 3IaHUH M COOPYXXCHHH OT HETMOCPEICTBEHHOTO KOHTAKTa C KaHAJIOM MOJIHHUHW, BTOPUYHBIX
HpOﬂBJ’IeHI/Iﬁ MOJIHUU U 3aHOCOB BBICOKHX IMOTCHIMAJIIOB YCPE3 HA3CMHBLIC U IMMOA3CMHBIC MCTAJNIMYCCKUC
KOMMYHUKAIHH.

OOBEKTHI, TMOCTPOCHHBIC (IPOCKTUPYEMbIE) O OJHOMY H TOMY € THUIOBOMY WM HOBTOPHO
NPUMEHSIEMOMY TIPOCKTY, HMMEIONIUE EIWHBIE CTPOUTEIbHBIC XapAaKTEPUCTHKH U T'€OMETPHUYECKUE
pa3Mepsl U OJIMHAKOBOE YCTPOMCTBO MOJHHE3AIIMUTHI, MOTYT UMETh OJHY OOIIYI0 CXEMY M pacueT 30H
3alIUThl MOJIHUCOTBOAOB. HepequL IOTUX 3alIUIIaCMBbIX O6”I)€KTOB MNPUBOAUTCA HA CXEMC 30HBI 3allIMThI
OJTHOT'O U3 COOPYIKEHHIA.

[Ipu nmpoBepke HaAEKHOCTH 3aLIUTHI C MCIOJB30BAaHHUEM MPOTPAMMHOTO 0OeCHeueHUs!, MPUBOAITCS
JIAHHBIE KOMITBIOTEPHBIX PAacYeTOB B BUJE CBOJKH NMPOCKTHBIX BAPUAHTOB U (DOPMUPYETCS 3aKIIOUYCHHE
00 ux 3¢ (HEeKTUBHOCTH.

[Ipu pazpaboTKe TEXHUYECKOH TOKYMEHTAIUW TMPEAaracTcs MaKCUMAIbHO HCIOIB30BaTh THUIIOBBIE
KOHCTPYKIIMM MOJIHUEOTBOJIOB M 3a3€MJIMTENICH W TUIOBBIC pabOuYue YEPTEIKU MO MOJHHE3ANUTE, MPU
HCBO3MOXHOCTHU MMPUMCHCHUA TUITOBBIX KOHCTPYKIII/Iﬁ YCTPOﬁCTB MOJIHUEC3aIIIUTHhI MOTYT
pa3pabaTbIBaThcs paboune YepTe M OTIECIBHBIX 3JIEMEHTOB. (PyHIaMEHTOB, OIOP, MOJHUETPUEMHHKOB,
TOKOOTBOJIOB, 3a3€MJIUTEIICH.

I[J'IH YMCHBIICHHUA o0beMa TEXHHUYECKOU AOKYMCHTAallUU H  YACHICBJICHUA CTPOUTCIIBCTBA
PEKOMEHJIyeTCS COBMENIATh MPOCKThI MOJHUE3AIUTHl ¢ PA0OYUMH YEpPTESIKAMHU Ha OOIECTPOUTEIIbHBIC
paboTel U pPabOTHl IO MOHTAXY CAHTEXHUYECKOTO W JIIEKTPOTEXHHYECKOro O0OpYAOBaHUS C IENBIO
HUCIIOJIB30BaHUA JJISL MOJIHUE3allIUTHhI CAHTCXHHNYCCKUX KOMMyHI/IKaI_[I/Iﬁ u 3a3eMJIHuTeIeH
ANEKTPOTEXHUIECKUX YCTPOUCTB.

2. Iops10k NPHEMKH YCTPOICTB MOJIHHE3AIIUTHI B IKCILIYaTaALHI0

MosHHe3alMTHBIE YCTPOHCTBA OOBEKTOB, 3aKOHYCHHBIX CTPOMTEIBCTBOM  (PEKOHCTPYKIIHEH),
NPUHUMAIOTCS B JKCIUTyaTanuio pabodeld KOMUCCHEH M TEpeNaloTCs B JKCIUIyaTAIMI0 3aKa3uuKy 0
Havajla MOHTa)ka TEXHOJIOTMYECKOTO OOOpyAOBaHWs, 3aBO3a M 3arpy3KH B 3[aHUS U COOPYIKEHUS
000py1I0BaHUS U IIEHHOT'O UMYIIIECTBA.

[Ipuemka MOJIHME3ALIUTHBIX YCTPONCTB Ha JEHCTBYIOIIMX OOBEKTaX OCYIIECTBISIETCA paboueit
KOMHCCHEM.

CocraB paboueli KOMHUCCHU OMPEICISAETCS 3aKa3duKOM, B COCTaB pabodeil KOMHCCHUH OOBIYHO
BKJIFOYAIOTCA MPECTABUTEIU:

- JIM1a, OTBETCTBEHHOT'O 3a 3JIEKTPOXO35HUCTBO;

- NOJIPATHOM OpraHu3aluu;

- UHCTIEKIIUY TTPOTUBOMOXKAPHON OXPaHBI.

Paboueit komuccuu MpeAbSBISIIOTCS CIEAYIONINE TOKYMEHTHI:

- YTBEPKACHHBIC MMPOEKTHI YCTPONCTBA MOJHUE3AITUTHI,

- aKThI Ha CKPBIThIE PabOTHI (TI0 YCTPOMCTBY M MOHTAXy 3a3€MJIMTENICH M TOKOOTBOJIOB, HEIOCTYITHBIX
Tl OCMOTpa);

- aKThl UCHBITAHUN YCTPONCTB MOJIHME3AILUTHl U 3allUTHl OT BTOPUYHBIX NPOSBICHUI MOJHUU U
3aHOCA BBICOKHUX MOTEHIIMAJIOB Yepe3 Ha3eMHbIE U MOJ3EMHbIE METAUIMUYECKIE KOMMYHHUKAUU (JaHHBIE
O COMPOTHBIIGHWU BCEX 3a3eMIIUTENEH, pe3yJabTaThl OCMOTpa U MPOBEPKH pabOT MO MOHTaXY
MOJIHUETIPUEMHUKOB, TOKOOTBOJOB, 3a3€MJIMTENCH, JJIEMEHTOB HX KpEIUICHUs, HaJAEKHOCTU
INEKTPUUYECKUX COCAMHEHUN MEXTy TOKOBEAYLIUMH dJIEMEHTAMHU U JP.).

PaGoyass komuccHsi TPOU3BOAUT TMOJHYIO TPOBEPKY U OCMOTP BBITIOJIHEHHBIX CTPOHUTEIIBHO-
MOHTaKHBIX pa0OT MO MOHTaKy MOJHHE3AIIUTHBIX YCTPOMUCTB.

[TpriemMka MOJIHUE3ALUTHBIX YCTPOUCTB BHOBb CTPOSIIIUXCS 00BEKTOB 0(OPMIISETCS] aKTaMu MPUEMKHU
00opyAOBaHUs N7l YCTPOMCTB MOJHUE3AUTUTHI. BBOJ MOJHHE3AIIUTHBIX YCTPOMCTB B SKCILTyaTallHUIO
opopmisieTcs, Kak TMpaBWIO, aKTaMHU-AOMYyCKaMU COOTBETCTBYIOUIMX OPraHOB TOCYAapCTBEHHOTO
KOHTPOJISL ¥ HaA30pa.

[Tocne mnpueMkn B OIKCIUTyaTallMI0 YCTPOHCTB  MOJHHE3AIIMTHl COCTaBISAIOTCS MaclopTa
MOJIHME3ALIUTHBIX YCTPOMCTB M MACIOPTa 3a3€MJIUTENEH YCTPOUCTB MOJIHUE3AUTUThI, KOTOPBIE XPaHATCs
Yy OTBETCTBEHHOTO 32 3JIEKTPOXO3SIHCTBO.

AKTBI, YTBEpKICHHBIC PYKOBOJMTENIEM OpraHu3alud, BMECTE€ C IMPEACTaBICHHbIMM aKTaMU Ha
CKPBITBIE Pa0OTHI ¥ TIPOTOKOJIBI U3MEPEHUM BKITIOYAIOTCS B TACTIOPT MOJTHUE3AIUTHBIX YCTPOUCTB.

3. IkcmiryaTanus yCTPOiCcTB MOJTHUAE3AUTHI

VYcTpoiicTBa  MONHHE3AIIMTBl  3/IaHUM, COOPYXKEHMH M  HapyXHBIX YCTAaHOBOK OOBEKTOB



9KCITYyaTUPYIOTCS B COOTBETCTBUU ¢ [IpaBuimamMu TEXHUYECKOW SKCILTyaTallud dSJIEKTPOYCTaHOBOK
noTpeduTenelt u ykazaHusiMu naHHOW MHCTpykumu. 3amadeil sKCIuTyaTalliid yCTPOHCTB MOJHUE3AIIUTHI
00BEKTOB SBJISETCS MOAIEP)KAHUE UX B COCTOSHUN HEOOXOUMOM UCIIPAaBHOCTU U HAJIEKHOCTH.

s obecriedeHHsI MOCTOSIHHOW HAJEKHOCTH PabOThl yCTPOMCTB MOJIHUE3AIIUTHI €XKETOMHO IMepe
HA4aJioM IPO30BOT0 CE30HA MPOU3BOJUTCS MPOBEPKA U OCMOTP BCEX YCTPOWCTB MOJIHUE3AIUTHI.

[IpoBepku TPOBOIATCS TAKXKE IMOCJIE YCTAHOBKH CHCTEMBbI MOJHHE3AIIUTHI, MOCJIE BHECEHUS KaKUX-
7100 M3MEHEHUN B CHUCTEMY MOJIHHUE3AIIUTHI, MOCIE JIOOBIX MOBPEKICHUIN 3alIMIIAEMOr0 OOBEKTa.
Kaxxnast mpoBepka mpoBOIUTCS B COOTBETCTBUH C paboydeil mporpaMMoi.

Jnst mpoBeieHust poBepKH cocTosiHUA M3V yKa3bIBaeTCsl MPUUYUHA MPOBEPKUA U OPraHU3YIOTCS

- KOMHUCCHS TIO MPOBeaeHNI0 TpoBepku M3V ¢ ykazanueM (QPyHKIIMOHAIBHBIX OOsI3aHHOCTEH YJICHOB
KOMUCCHH 10 00CJIeIOBAaHUIO MOJTHUE3AIHUTHI;

- paboyast rpyIma o mpoBeICHUI0 HEOOXOANMBIX H3MEPECHUN;

- CPOKH MPOBEACHUS TPOBEPKHU.

Bo Bpemst ocMoTpa 1 IpoBEpKH YCTPONCTB MOJTHHE3AIIUTH PEKOMEHYETCS:

- IPOBEPUTH BU3YabHBIM OCMOTPOM (C MOMOINBIO OWHOKIIS) LEIOCTHOCTh MOJHHUCIIPUEMHHUKOB U
TOKOOTBO/IOB, Ha/IEKHOCTh WX COCAMHEHUS U KPEIUICHUS K MayTawm,

- BBISIBUTH AJIEMEHTBHI YCTPOWCTB MOJIHUE3AIIMUTHI, TPeOYyIOIINe 3aMEHbl WM PEMOHTA BCIICACTBHE
HapYUICHUS UX MEXaHUYECKOW MPOYHOCTH;

- OMNpPEACNIUTh CTENECHb Pa3PYILICHUsS KOPPO3UEH OTAENBHBIX 3JEMEHTOB YCTPOWCTB MOJHHUE3AIIUTHI,
MPUHATH MEPhI IO AaHTUKOPPO3UOHHOM 3aIIUTE U YCUIICHUIO 3JIEMEHTOB, MOBPEKICHHBIX KOPPO3HEIA;

- TPOBEPUTHh HAJECKHOCTh JJICKTPUUECKUX COCAMHEHUN MEXKIYy TOKOBEIYIIMMH YacTIMU BCEX
3JIEMEHTOB YCTPOWCTB MOJIHUE3AIIUTHL;

- IPOBEPUTHh COOTBETCTBUE YCTPONCTB MOJHHE3AIIUTH HA3HAYECHUIO OOBEKTOB U B CIIydac HATHYUS
CTPOUTENbHBIX WM TEXHOJOTUYECKUX U3MEHEHHH 3a MPEe/IIeCTBYIOUINI Nepruol HAMETUTh MEPOIPUITUS
M0 MOJCPHHU3ALMU U PEKOHCTPYKIIMH MOJHHE3AIIUThl B COOTBETCTBHH C TPEOOBAHUSMM HACTOSIIEH
HucTpykuny;

- YTOYHUTH UCTIOJHUTENBHYIO CXEMY YCTPOWCTB MOJIHUE3AIIUTHI U OMPEEIUTh Iy TH PACTEKaHUS TOKA
MOJIHUM T1I0 €€ JJIEMEHTaM TIpu pas3psie MOJHUM METOJAOM MMHUTAIMK pa3psia MOJHUU B
MOJIHUEIPUEMHHUK C TMOMOUIBIO CHEUUATU3UPOBAHHOTO WM3MEPUTEIIBHOIO KOMILIEKCA, MOIKII0OUYEHHOIO
MEX1y MOJHUEPUEMHUKOM U YJAJIEHHBIM TOKOBBIM 3JIEKTPOAOM;

- M3MEpUTh 3HAYEHUE COIMPOTUBJICHHS PACTEKAHWIO HMITYJIBCHOTO TOKa METOAOM 'aMIepMmeTpa-
BOJIBTMETPA" C TOMOIIIBIO CIICITUATU3NPOBAHHOTO U3MEPUTEIHLHOTO KOMILJIEKCA;

- U3MEPUTH 3HAYEHUS UMITYJIbCHBIX MIEPEHANPSKEHUHN B CETAX 3JIEKTPOCHAOKEHHUS NP yJape MOJIHUH,
pacripeieyieHdsi TOTEHIIMAIOB M0 METAJUIOKOHCTPYKIMSIM W CHUCTEME 3a3€MJICHUS 37aHUS METOJ0M
UMUTAIMH yAapa MOJHHH B MOJIHUETIPUEMHHK C TOMOIIBIO CIEIUATU3UPOBAHHOTO H3MEPUTEIHHOTO
KOMILIEKCA,

- U3MEpPUTh 3HAUYCHHE DIEKTPOMArHUTHBIX TOJIEH B OKPECTHOCTH PACIOJIOKEHHUSI YCTPOWCTBA
MOJIHHE3aIIUThl METOJOM HMMHTAIIMU YyJapa MOJHUW B MOJHHEIPHUEMHHUK C TOMOIIBIO CHEIHATBHBIX
AQHTEHH;

- IPOBEPUTH HAJIMYHE HEOOXOIMMOI TOKyMEHTALIUN Ha YCTPONUCTBA MOJTHUE3AUTUTHI.

[MepronnyeckoMy KOHTPOJIIO CO BCKPBITHEM B TeueHue mectd JjieT (st oO0bekToB | kaTeropuu)
MOJIBEPTalOTCsl BCE MCKYCCTBEHHBIE 3a3€MIIUTENH, TOKOOTBOJBI M MECTa UX MPHUCOEAUHEHUU, MPU STOM
exeronHo mnpousBoautcs mpoBepka n0 20 % wux oOmero konudectBa. [lopaxeHHBIE KOppO3HE
3a3€MJIMTETIM U TOKOOTBOJIBI MPU YMEHBIICHUH WX IJIOMIAAH MOMepeyHoro ceuenus Oomnee uyeM Ha 25 %
JIOJKHBI OBITH 3aMEHEHBI HOBBIMU.

Bneouepeanbie OCMOTPBI YCTPOMCTB MOJIHUE3AIIUTHI CIAEAYET MPOU3BOJUTH TIOCIE CTUXHIHBIX
OencTBuil (yparaHHbIA BeTEp, HABOJHCHHE, 3EMIICTPSACEHHE, TI0Kap) H Tpo3 UPEe3BBIYANHOMN
WHTCHCUBHOCTH.

Bneouepennbsie 3amepbl  CONPOTHUBIICHHUS 3a3€MJICHUSI YCTPOWCTB  MOJIHUE3AIIMTBl  CIIEIYET
MPOU3BOJUTH TOCIE BBIIOJHEHUS PEMOHTHBIX pabOT Kak Ha yCTPOMCTBaX MOJHHME3AIIMUThI, TaK U Ha
CaMUX 3allMUIaeMbIX O0OBbEKTaxX U BOJIN3U HUX.

Pe3ynbTaTtel mpoBepok OQOPMIISIIOTCS aKTaMH, 3aHOCSATCS B MAclopTa M >KypHaJl ydeTa COCTOSHUS
YCTPOMCTB MOJTHHE3AIIUTHI.

Ha ocHoBaHUUM MOTYyYEHHBIX TaHHBIX COCTABIISICTCS TIJIaH PEMOHTA M YCTpaHEHUs Ie(DEKTOB yCTPONCTB
MOJIHUE3AIUTHI, OOHAPYKEHHBIX BO BPEMsI OCMOTPOB U MPOBEPOK.

3emiisiHbIC PaOOTHI Y 3alUIIAEMBIX 3JJaHUN U COOPY)KEHHH OOBEKTOB, YCTPOMCTB MOJHHUE3AIIUTHI, a



Takke BOJHM3M HUX TPOU3BOAATCS, KaK MPABUIIO, C pa3pelIeHHs IKCIUTYaTHUPYIOUIeH OpraHu3allui,
KOTOpast BBIJIETISIET OTBETCTBEHHBIX JIMII, HAOIIOAAIOIINX 32 COXPAHHOCTHIO YCTPONUCTB MOJTHUE3AIIUTHI.
Bo Bpems rpo3sl paboThl Ha YCTPOHCTBAX MOJHHUE3AIIUTHI U BOJIM3U HUX HE MPOU3BOASATCA.
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