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MHCTPYKLIMA
MO YCTPONCTBY MONHUE3ALLMTbI 3AHNIA, COOPYKEHNI
N NPOMBILINEHHBIX KOMMYHUKALNA

MHCTPYKUMA pacnpocTpaHAeTcs Ha BCe BWAbl 34aHUIK, COOPYXKEHUIM U MPOMBbILLIEHHbIX
KOMMYHMKaLMI HE3aBMCMMO OT BEZIOMCTBEHHOM NPUHAANEKHOCTU U GOPMblI COBCTBEHHOCTMU.

MHCTPYKUMSA npedHasHayeHa A8 MCNO/Mb30BaHWA MpU pa3paboTKe MNPOEKTOB, CTPOUTENLCTBE,
3KCNAyaTaLMK, a TaKKe NPU PEKOHCTPYKLMW 3AaHWNIK, COOPYHKEHNI N MPOMBbILLIEHHbBIX KOMMYHUKALMIA.

[N pykoBoauTenei 1 CneumanmcTos NpOEKTHbIX M 3KCMyaTaLUMOHHbIX OpraHn3aLnii.

1. BBEAEHWNE

MHCTpyKUMA NO  YCTPOWCTBY  MONHWME3aWMTbl  30aHWUNA, COOPYKEHWM U MPOMbIWAEHHbIX
KOMMYHUKaUMI (fanee - WMHCTPYKUMA) pacnpoCTpaHAeTCA Ha BCe BWAbl 34aHWM, COOPYKEHUI U
NPOMbIW/EHHbIE  KOMMYHWMKAUMM  HE33aBUCMMO OT BEAOMCTBEHHOW MNPUHAANEKHOCTM U GOPMb
cobCTBEHHOCTM.

MHCTPYKUMA npeAHa3HayeHa A8 MCNONb30BaHWMA NpU pa3paboTke MNPOEKTOB, CTPOWUTENLCTBE,
3KCMNIyaTaLUMM, @ TaKXKe NPU PEKOHCTPYKLMM 30aHUIN, COOPYHKEHUIN M MPOMBbILLAEHHBIX KOMMYHUKALMNA.

B cnyyae, Korga TpeboBaHMA OTPACAEBbLIX HOPMATUBHbLIX JOKYMEHTOB ABAAIOTCA Honee KecTKMmu,
4yem B HacToslen MHCTPYKLUMM, NpK pa3paboTke MONHME3ALLMTbl PEKOMEHAYETCS BbINOMHATL OTPaC/ieBble
TpeboBaHMA. TaKkKe peKoMeHAyeTCs MoCTynaTb, Koraa npeanucaHmna MHCTPYKUMM HeNb3A COBMECTUTb C
TEXHONOTMYECKMMM OCOBEHHOCTAMM 3allmliaeMoro obbekta. lpyM 3TOM MCMO/b3yemble CpeacTBa M
MeToAbl MOTHME3ALWMTLI BbIOMpPAtOTCA MCX0aA U3 ycnoBmMs obecneveHna Tpebyemon HafeKHOCTU.

MNpn pa3paboTke MNPOEKTOB 34aHMI, COOPYMKEHUN M MNPOMbILLAEHHBIX KOMMYHWKALUMM, MOMUMO
TpeboBaHWU MHCTPYKUMK, YUUTLIBAIOTCA AOMNOAHUTENbHbIE TPEOOBAHMA K BbINOJHEHWUIO MOTHME3ALWMNTDI
OPYrvX OeNCTBYIOLLMX HOPM, MPaBu/, MHCTPYKLMI, rOCy1apCTBEHHbIX CTaHAAPTOB.



MpM HOPMMPOBAHMM MOJIHUE3ALLMTbI 32 MCXOAHOE NPUHATO MONOXKEHME, YTO Ntoboe ee yCTPONCTBO
He MOKET NPeoTBPaTUTb Pa3BUTUE MOTHUN.

MpMmeHeHWe HOpMaTMBa NMPW BbIOOPE MONHME3ALWMTLI CYLLECTBEHHO CHUMKAET puUCK yulepba oT
yAapa MOMHUM,

Tun 1 pasmelleHne YCTPOMCTB MOJHME3AWMTLI BbIBMPAIOTCA HA CTaAMM NMPOEKTUPOBAHMA HOBOTO
06beKTa, 4Tobbl MMETL BO3MOMKHOCTb MAKCMMaibHO MCNOAb30BaTh NPOBOASALINE NEMEHTbI NOC/AeAHErO.
310 06/1erunT paspaboTky M UCNONHEHME YCTPOWCTB MOSTHME3ALMTLI, COBMELLEHHbIX C CAaMMUM 3JaHMEM,
NO3BONUT YAYULINTb €r0 3CTETUYECKMI BUA, NOBLICUTL SOPEKTUBHOCTD MOAHMEIALLMTbI, MUHUMU3NPOBATD
ee CTOMMOCTb U Tpy03aTpaThl.

2. OBLLUME NONOKEHNA
2.1. TepmuHbI 1 onpeaeneHna

Yaap MOMHUM B 3eMJTH0 - SNEKTPUYECKMIA Pa3pas aTMOCHEPHOTO NMPOUCXOKAEHUA MeXAY TPO30BbIM
06/1aKOM 1 3eMAEl, COCTOALLMIA M3 OAHOTO MM HECKO/IbKMX MMMY/IbCOB TOKA.

TouKa NopaKeHma - TOYKa, B KOTOPOM MOMIHWA COMPUKACAETCA C 3eMIE, 30aHNEM UK YCTPOMNCTBOM
MOHWME3aLLMTbI. YAAP MOHUM MOMKET MMETb HECKO/IbKO TOYEK MOPAKEHMA.

3awmuwaemblt OObEKT - 34aHME WAM COOPYKEHME, MX YacTb WMAM MPOCTPAHCTBO, AN KOTOPbIX
BbINO/IHEHA MOJIHME3aLLMTa, OTBEYatOLLan TPeboBaHMAM HACTOSALWEro HOPMaTMBa.

YCTPOMCTBO MOAHME3AWMTbI - CUCTEMA, MNO3BOAAKOWANA 3aWWUTUTL 3[4aHME MM COOPYXKEeHMe OT
BO3AENCTBMI MONHUK. OHa BKAOYaeT B cebs BHeEWHMEe U BHYTPEHHWE YCTPOMCTBA. B YacTHbIX caydasx
MOJIHME3ALLMTA MOMKET COAEPHKATb TO/IbKO BHELLIHWE MW TONbKO BHYTPEHHME YCTPOMCTBA.

YcTpoiicTBa 3allMTbl OT MPAMbIX YA3APOB MOAHUM (MOSHUEOTBOAbI) - KOMIMJIEKC, COCTOALMM U3
MOSIHUENPUEMHMKOB, TOKOOTBOAOB M 3a3eMNTENEN.

YCcTpocTBa 3alimMTbl OT BTOPWMYHbIX BO3AEMCTBUA MONHWUW - YCTPOWCTBA, OrpaHWYmMBatoLLme
BO34EMNCTBUA 31EKTPUYECKOTO U MAarHUTHOIO NOAEN MOTHUM.

YcTpoicTBa ANs BblPaBHWBAHWMA NOTEHLMANOB - 31EMEHTbI YCTPOMCTB 3alMTbl, OrpaHuyYnBatoLLme
Pa3HOCTb NMOTEHLMAN0B, ODYCNOBAEHHYIO pacTEKaHWEM TOKa MOSTHUM.

MonHWenpueMHMK- 4acTb MOJIHMEOTBOAA, NPeAHa3HaYeHHan ANA nepexsata MOHUN.

TokooTBOA, (CMYCK) - YacTb MONHMEOTBOAA, NpeAHa3HayeHHas 414 OTBOAA TOKa MOSHMM OT
MONHWENPUEMHMKA K 333eMANTENHO.

3a3emnAtolLee YCTPOMCTBO- COBOKYMHOCTb 3a3eMANUTENA U 3a3eMAAIOLLMX NPOBOAHNKOB.

3a3emManTeNb - NPOBOAALLAA YaCTb MM COBOKYMHOCTb COEAMHEHHbIX MexAy cobol NMpOoBOAALLMX
YyacTen, HaxoAAWMXCA B INEKTPUYECKOM KOHTAKTE C 3eMeN HEMOCPEACTBEHHO MM Yepes NPOBOAALLYHO
cpeay.

333eMNAIOWMIA KOHTYpP - 33a3eMAAWNA NPOBOAHWK B BMAE 3aMKHYTOM METNM BOKPYr 34aHuA B
3emM/ie AN Ha ee NOBEPXHOCTMH.

ConpoTMBNEHWE 333eMAAIOWEr0 YCTPOWCTBA - OTHOLWEHME HANpsXeHWs Ha  3a3eMAatoLLem
YCTPOMCTBE K TOKY, CTEKAIOLLEMY C 3a3EMINTENSA B 3EMIIO.

Hanpsa)keHre Ha 33a3eMAAIOWEM YCTPOMCTBE - HANPANKEHWE, BO3HMKAOWEE MPU CTEKAHWUM TOKA C
3a3eM/IMTENA B 3eMJTI0 MEXAY TOUYKOM BBOZAA TOKA B 3a3€M/INTE/Ib M 30HOM HY/IEBOrO NOTEHUMANA.

CoeaMHeHHan mexay cobot MeTannmyeckan apmaTtypa- apmaTypa Kene3obeTOHHbIX KOHCTPYKLUMA
30aHMA (COOpyKeHMA), KoTopas obecneynBaeT INEKTPUYECKYIO HEMPEPbIBHOCTD.

OnacHoe WCKpeHWe - HedoMyCTUMbIA 3NEeKTPUYECKUI pa3pagd, BHYTPM 3aWMWAEMOro OO6BEKTa,
BbI3BAHHbIM Y1AaPOM MOJHWUN.

BesonacHoe pacCcToAHWE - MUHUMA/IbHOE PACCTOAHWE MeXAY [ABYMS MPOBOAALLUMMU dNeMEHTaMM
BHE WAWM BHYTPW 3allMLLIaEeMOro obbeKkTa, MpU KOTOPOM MEMAY HUMM HE MOMKET MPOM3OMTU OMacHOro
MCKpeHUs.

YCTPOMCTBO 3alMTbl OT MNEepeHanpsXeHWn - YCTPOMCTBO, NpefHasHavyeHHoe A1A OrpaHUYeHun
nepeHanpsXeHnn Mexay sfemeHTamu 3alimaemoro obbekTa (Hanpumep, pPaspAdHMK, HeNUHENHbIN
OrpaHNUUTENb NepeHanpsXeHU N MHoe 3alMUTHOE YCTPOICTBO).

OTAeNbHO CTOAWMIA MONHWEOTBOA - MOJHWEOTBOA, MOSIHUENPUEMHMKM U TOKOOTBOAbI KOTOPOro
PaCroNoXKeHbl TakMM 06pa3om, YToHbI NMyTb TOKa MOSTHUM HE MMES KOHTaKTa C 3alMLLIaeMbIM OBBEKTOM.



MO/MIHMEOTBO, YCTAHOB/EHHbIM Ha 3alMULAEMOM OOBEKTE - MOHNEOTBOA, MOAHUENPUEMHUKNA U
TOKOOTBO/bl KOTOPOrO PACMONOMKEHbI TaKMM 0DPa3oM, YTO YacCTb TOKa MOJIHUM MOMKET pacTeKaTbcs Yepes
3alUMLLAEMbIN OOBEKT UM ero 3a3eMUTENb.

30Ha 3alWMTbl MOJIHMEOTBO/A - MPOCTPAHCTBO B OKPECTHOCTM MOMIHMEOTBOAA 3a/laHHO reOMEeTPUY,
OT/INYaloLLEECA TeM, YTO BEPOATHOCTb Yaapa MOSHUN B OOBEKT, LIE/IMKOM pPa3MeLLIeHHbIN B ero obbeme, He
npesblliaeT 3a4aHHON BENUYNHBI.

JonycTman BepoATHOCTb MPOPbIBA MOMHMK - NpedenbHo AONycTMMas BepoATHOCTb P yaapa
MOJIHUM B OOBEKT, 3aLLMLLAEMbIA MOTHUEOTBOAAMM.

HazexXHOoCTb 3almTbl onpeaenderca Kak 1- P.

MPOMbILIIEHHbIE  KOMMYHWKALMKU - cuioBble U MHOOpPMaLMOHHble Kabenn, npoBoaAllme
TpybonpoBoabl, HenpoBoAALLMe TPYHONpPoBOAbl C BHYTPEHHEN NPOBOAALLEN CPeaoMN.

2.2. KnaccuduKkaums 3naHmii U cCOOpyReHU
MO YCTPOMCTBY MO/THUE3ALMTLI

Knaccndumkaums obbeKToB onpeaensetcs No onacHOCTM yaapoB MOAHUN A8 CAaMOro 0bbeKTa U ero
OKpPY*KeHMS.

HenocpeacteeHHoOe onacHoe BO3AEUCTBME MOJIHWUKM - 3TO MOXKapbl, MEXaHUYECKMe MOBPEeKAeHMUS,
TPaBMbl /IOAEN U HKMBOTHbIX, @ TaKKe MOBPEXAEHUA INEKTPUYECKOrO U 3NEKTPOHHOro 060pyaoBaHMA.
MNocneacTsMAMMK yaapa MOJHUN MOTYT ObiTb B3PbIBbI M BblAe/eHME ONACHbIX NPOAYKTOB - PaANOaKTUBHbIX
N A00BUTBIX XMMUUYECKUX BELLLECTB, a TaKKe BaKTepuit 1 BUPYCOB.

Yaapbl MOAHUM MOTYT ObITb 0COB0 ONacHbl AN UHPOPMALIMOHHbIX CUCTEM, CUCTEM YMpPaBieHUs,
KOHTPOMA W 37eKTpocHabKeHMaA. [na 3N1eKTPOHHbIX YCTPOWCTB, YCTaHOB/EHHbIX B OOBbEKTax pPasHoro
Ha3HauyeHus, TpebyeTcs cneumanbHasa 3aluTa.

PaccmaTprBaemble 06beKTbl MOTYT NOAPA3AENATLCA Ha OBblUHbIE U CNeLUnanbHbIe.

ObbluHble 0ObBEKTLI - KWUMble U aAMUHUCTPATUBHbIE CTPOEHUA, a TaKMKe 3[4aHUA U COOPYIKEHMUS
BbICOTOM He 6onee 60 M, NpeaHasHaYeHHble 4158 TOProBaM, NPOMbILIEHHOTO NPOM3BOACTBA, CE/bCKOro
XO35CTBA.

CneunanbHble 06beKTbI:

06beKTbI, NPeACTaBAALME ONACHOCTb A8 HENOCPEACTBEHHOIO OKPYKEHUS,

0ObeKTbl, NPeACTaBAfOWME ONAaCHOCTb ANA COUManbHOM M GU3MYECKOM OKpYKatollen cpedb
(06BbEeKTbI, KOTOpPblE NPY MOPa*KEHNUN MOJAHMEN MOTYT BbI3BaTb BPeaHble BUONOTMYECKME, XMMUYECKUE U
PaJMOaKTUBHbIE BbIOPOCHI);

npoyne oObEKTbI, A8 KOTOPbIX MOMET MpeaycMaTpmMBaTbCa CreumanbHas  MOHME3aLUTa,
Hanpumep CTPOeHUs BbicoTon Honee 60 M, UrPOBble NOWAAKN, BPEMEHHbIE COOPYHKEHMA, CTPOALLMECS
0ObEKTDI.

B 1abn. 2.1 aaHbl NpuMmepbl pasaeneHmna ob6bEKTOB Ha YeTblpe Knacca.

Tabnuua 2.1

MPUMEPbBI KNTACCUOUNKALIM OBBEKTOB

O6beKT Tun o6bekTa MNocnencTsns yaapa MOAHUM

Ob6blYHbI HKunnont pom OTKa3 3/1eKTPOYCTAaHOBOK, MOXKap U
noBpexaeHne nmylectsa. ObbI4HO He-
Honbllioe NoBpexaeHWe NpeaMeTos,
PaCcMoNOXKeHHbIX B MeCTe yaapa Moi-
HUW UM 33[€TbIX €€ KaHaNOM




depma

MepBOHaYabHO- NOXap W 3aHOC
OMacHOro HanpsAMKeHus, 3aTem- Mno-
TEpPA 3NEKTPOMNUTAHNA C PUCKOM TU-
6enmn KUBOTHbIX M3-3a OTKa3a 3/1ek-
TPOHHOM CUCTEMbI YNPaBAEHWA BEHTU-
nauMen, nofadm Kopma u T.4.

Teatp; WKoNa;
YHUBEpPMar; cnop-
TMBHOE COOpPYXKEHME

OTKa3 3/1eKTPOCHabKeHNs (Hanpumep,
ocBelleHMs), cnocobHbI Bbi3BaTh Na-
HMKyY. OTKa3 CUCTEMbI MOMKAPHOW CUT-
Ha/M3auUMK, BbI3bIBAIOLLMIA 334EPKKY
NPOTUBOMOMKAPHBLIX MEPOMPUATUN

baHK; cTpaxosas
KOMMNaHWA; KOMMep-
Yyeckuit opuc

OTKa3 aNeKTpocHabkeHus (Hanpumep,
OCBeLlLeHKs ), CNocobHbIN BbI3BATL Na-
HUKY. OTKa3 CUCTEMbI MOXKapHOM cur-
Ha/M3aLMM, BbI3bIBAOLWMIN 3a0EPHKKY
NPOTUBOMNOMKAPHbIX MeponpuaTuii. No-
Tepu cpeacTs cBA3m, cbon Komnbio-
TEpPOB C NoTepen AaHHbIX

BonbHMLa; AETCKNiA
caji; AOM ANnA npe-
cTapenbix

OTKas3 aneKkTpocHabkeHna (Hanpumep,
OCBeLleHKs), CnoCOOHbIN BbI3BATb Na-
HMKRY. OTKa3 CMCTEMbI MOKaPHOM CUr-
Ha/M3aLMK, BbI3bIBAOLLMI 3aA4EPKKY
NPOTMBONOMKAPHbIX MeponpuaTuii. Mo-
Tepu cpeacTs cBaAsn, cboM KOMMbHo-
TEPOB C noTepen AaHHbIX. Heobxoau-
MOCTb NMOMOLLM TANKENODONBHBIM U He-
NOABUMHbLIM Nt0AAM

MpoMbIWNEHHble
npeanpuaTma

JononHuTenbHble NOCNEACTBUA, 3aBU-
cAlLME OT YyCOBMIM MPOM3BOACTBA, -

OT He3HaYUTENIbHbIX NMOBPEKAEHUN [0
bonblwmx yuepboBs 13-3a NoTePb Npo-

OyKUMM

My3eun 1 apxeosno-
rmyeckme NnamaTHK-
Kn

HeBocnonHMMas notepsa KyabTypHbIX
LEeHHoCTeM

CneupanbHblIn

CpeacTtBa CBA3K;

HeponyctMmoe HapyLleHne KOMMyHa lb-

C OrpaHuYeH- 9NEKTPOCTAHUMM; HOro o6CayKMBAHUA (TEIEKOMMYHMKA-
HOW onacHo- MosKapoonacHble LMi). KocBEHHas ONacHOCTb NoKapa
CTblO npoun3BOACTBA [INA cocefHMX OObEKTOB
CrneumanbHbii, HedTenepepabatsi- MoKapbl 1 B3PbIBbI BHYTPM 0ObEKTA U

npeacTaBasto-
LM onac-
HOCTb A5
Henocpea-
CTBEHHOTO
OKPYKEHUSA

BatoLLMe Npeanpus-
TA; 3aNpaBoYHble
CTaHUMW; MPOU3-
BOACTBA NeTapa v
denepBepkos

B HeI'IOCpe,EI,CTBeHHOlZ 61130CTH

CneumansHbIn,
onacHbI ana
3Ko/I0rmnN

XMMUYEeCKnn 3aBoS;
aTOMHanA 31eKTpo-
CTaHUMA; BUOXUMN-
yeckue dabpukm 1
nabopaTopum

Moxap 1 HapyLlweHne paboTbl 0bopyao-
BaHMWs C BpeOHbIMM NOCAeACTBUAMM
[N8 OKpyXKatoLen cpedp




MpK CTPOUTENLCTBE WM PEKOHCTPYKUMM O/18 KaKAOro Knacca obbektoB TpebyeTcs onpeaennTb
HeobxoAMMble YPOBHM HAZEHKHOCTM 3aLLUMTbI OT MPAMbIX YAAPOB MoMHMK (MYM). Hanpumep, 418 06bI4HbIX
0H6BEKTOB MOXKET ObITb NPEA/IOKEHO YEThIPE YPOBHA HaAEKHOCTM 3aLUMTLI, YKa3aHHble B Tabn. 2.2.

Tabnvua 2.2

YPOBHW 3ALLNTBLI OT MYM /1A OBblYHbIX OEbEKTOB

YPpOBEHB 3allTEL HamexHocTe s3ammTe OT IIYM
I 0,98
II 0,95
III 0,90
Iv 0,80

[Ona cneumanbHbix 0OBEKTOB MUHMMAAbHO AOMYCTUMbIA YPOBEHb HAAEKHOCTU 3almTbl OT MYM
ycTaHaBnmBaeTtcsa B npeaenax 0,9- 0,999 B 3aBMCMMOCTM OT CTENEHWU ero OOLEeCTBEHHOW 3HAYMMOCTM U
TAMECTU OXKMAaeMblx nocneacTsmin ot NMYM no cornacosaHuWio ¢ opraHaMm rocyaapCTBEHHOIO KOHTPOIA.

Mo *enaHuto 3aKa3uyMKa B MPOEKT MOXKET ObiTb 3a/10XKeH YpOBEHb HAaAEMKHOCTM, MPEBbILAOLLMIA
npeaenbHo A0NYCTUMbIN.

2.3. [MapameTpbl TOKOB MOJIHMM

MapameTpbl TOKOB MOHUN HEOBXOAMMbI ANA pacyeTa MexaHUYeCKMX M TEPMUYECKUX BO3AENCTBUN,
a TaKXKe AN HOPMMPOBAHUA CPEACTB 3aLLUMTbI OT 3/1EKTPOMATrHUTHbIX BO3AENCTBUI.

2.3.1. Knaccudumraums BO34eMCTBUN TOKOB MOSHNM

OnA Kaxaoro ypoBHA MONHWME3aWMTbl [A0/MKHbI ObiTb OonpefeneHbl NpeaenbHO  A0MNyCTUMbIE
napameTpbl TOKa MOAHWMKW. [aHHble, NPUBEAEHHblE B HOPMATMBE, OTHOCATCA K HUCXOAAWMM U
BOCXOOALLMM MOSHUAM.

CoOTHOLWeEHWE MOAAPHOCTEM Pa3pALOB  MOJAHUM  33aBUCUT OT reorpaduyeckoro NoMOXKeHUs
MeCTHOCTW. B OTCYTCTBME MECTHbIX AaHHbIX MPUHMMAIOT 3TO COOTHOWeHMe paBHbIM 10% Ana pa3panos C
NONOKUTENbHBIMM TOKamMKM 1 90% 1A pa3pAL0B C OTPULATENBbHBIMKW TOKaMMU.

MexaHW4eckme 1 TepMUYeckMe AeNCTBUMA MOAHWKM OBYCNOBNEHbl MWKOBBIM 3HavyeHWem ToKa |,
nonHbIM 3apagom QnosH, 3apAafom B Umnyabce QumMn u yaenbHoi sHeprven W / R. Hambonblune
3HaAYeHMA 3TUX NAPaAMETPOB HabNOAAIOTCA NPU NONOKMUTENBHBIX PA3pALaAX.

MoBpeaeHWA, Bbl3BaHHblE WHAYUMPOBAHHBIMK MepeHanpsaKeHUAMM, 0ByCa0BAEHbl KPYyTU3HOW
bpoHTa TOKAa MOAHMK. KpyTmsHa oueHuBaeTca B npedenax 30%-Horo M 90%-HOro ypoOBHeW OT
Hanbonbluero 3Ha4yeHWa Toka. Hambosbluee 3HayeHMe 3TOro napameTpa HabatodaeTca B nociedyowmx
MMNYAbCax OTPULATENbHbIX Pa3pALOB.

2.3.2. MapameTpbl TOKOB MOSHWUK, Npeasaraemble AAS HOPMUPOBAHMA CPEACTB 3aLLUMTbI OT NMPAMbIX
YA3pPOB MOJSTHUM

3Ha4YeHMsA pacyeTHbIX MapaMeTpoB A1A MPUHATbIX B Tabn. 2.2 ypoBHeM 3alWMWEHHOCTM (npwu
cooTHoweHnn 10% K 90% mexxay A0NAMM MONONKUTENbHbBIX M OTPULATENbHbLIX PA3pAA0B) NpPMBEAEHb! B

Tabn. 2.3.
Tabnunua 2.3

COOTBETCTBME MAPAMETPOB TOKA MOJTHUM U YPOBHEW 3ALLMTbI



MapameTp MOAHUM YpOBEHb 3alLMThI

I Il I, IV
MNMnKkoBoe 3Ha4YeHune Toka |, KA 200 150 100
MonHbI 3apaa QnosH, Kn 300 225 150
3apag s umnynoce Qumn, Kn 100 75 50
YoenoHaa sHeprua W / R, kOx/Om 10000 5600 2500
CpeaHan KpytmsHa di/dt30/90%, KA/MKC 200 150 100

2.3.3. [1NOTHOCTb YAapOB MOSIHUWN B 3EMJIIO

MNOTHOCTb YAAPOB MOJSHWUM B 3E€MJIt0, BbIPa)KEHHan 4Yepes YMCNo MoparkeHuint 1 KB. KM 3eMHOoi
NOBEPXHOCTM 3a roA, onpeaenseTca nNo AaHHbIM METEOPOSOTMYECKUX HAOAOAEHNI B MECTe pasmelleHus
obbekKTa.

Ecan )Ke NAOTHOCTb YAap0oB MOMHUK B 3emto Ng HEM3BECTHA, ee MOMKHO PaccumTaTh Mo caeadytoLlel
dopmyne, 1/(KB. KM X roa):

Ng = 6,7 x Td / 100 (2.1)

roe Td - cpeaHss NpPoAO/IKMTENbHOCTb FPO3 B 4acax, onpeaeneHHas Mo PervoHasbHbiM KapTam
MHTEHCMBHOCTW rPO30BOW AEATENbHOCTY.

2.3.4. MapameTpbl TOKOB MOJIHUW, Npeasiaraemble A8 HOPMMUPOBAHWA CPEACTB 3aluTbl OT
3N1EKTPOMArHUTHbIX BO3AEUCTBUIMN MOJTHUM

Kpome MexaHW4YeCKUX W TePMUYECKMX BO3AEMCTBMM TOK MOJIHUM CO3[43EeT MOLLHbIE WMMMYAbChI
3N1EKTPOMArHUTHOrO U3MyYeHus, KOTopble MOryT BbiTb MPUUMHOW MOBPEMKAEHUA CUCTEM, BK/OYAOLLMX
obopyaoBaHune CBA3M, yNPaBAEHNA, aBTOMATUKK, BbIYUCAUTENbHbIE N MHGOPMALIMOHHbIE YCTPOCTBA U T.N.
3TN CNOXHblE N AOPOrOCTOALLME CUCTEMbI MCMONBL3YIOTCA BO MHOMMX OTPac/sxX NpPon3BoACTBa U HU3Heca.
Mx noBpexaeHWe B pesynbTaTe yaapa MOAHUM KpaiHe HexenaTeNbHO No coobpaxeHusm 6e3onacHoCTy,
a TaKKe Mo SKOHOMMUYECKMM COOBPaXKeHUAM.

Yoap MOMHUM MOMET cofepsaTb MO0 eAMHCTBEHHbIM MMMYAbC TOKa, MO0 COCTOATb U3
Nocnea0BaTeNbHOCTU MMMY/AbCOB, Pa3deNeHHbIX MNPOMEXKYTKamMM BPEMEHM, 33 KOTopble NpoTeKaeT
cnabblit  conpoBOMKAAOWMA TOK. [lapameTpbl MMMyAbCa TOKa MNEPBOro KOMMOHEHTa CyLEeCTBEHHO
OT/INYAIOTCA OT XapaKTePUCTUK WMMMYAbCOB MOCAEAYIOLLMX KOMMOHEHTOB. HuXe NpuBOoaATCA AaHHble,
XapaKTepusytoLimMe pacyeTHble NnapameTpbl MMMY/bCOB TOKa NEepBOro v Nociedyowmx UMNybcos (Taba.
2.4 1 2.5), a TakKe ANMTenbHOro Toka (Tabn. 2.6) B naysax mexay MMMyabCammn A1a 0OblYHbIX 0O6bEKTOB
NpY PasANYHbIX YPOBHAX 3aLWMTbI.

Tabnuua 2.4

MAPAMETPbI MEPBOTO MMMY/TbCA TOKA MOJTHUN

MapameTp ToKa YpoBEHb 33T

I Il I, 1Iv
MaKcnmym ToKa |, KA 200 150 100
OnutensHocTb dpoHTa T1, MKC 10 10 10
Bpema nonycnaga T2, MKC 350 |350 |350
3apsa B umnynsce Qcym <*>, Kn 100 |75 50
YaensHasa sHeprusa B umnynsce W / R <**> MIK/Om 10 5,6 2,5

<*> [1OCKO/MbKY 3HauMTeNbHasA 4acTb obuwero 3apaga QCym NPMXOAMTCA Ha MepBblid MMMYALC,
nonaraeTcs, YTo 06WMIA 3apsA BCEX KOPOTKMX MMMY/IbCOB PaBEH NPMBEAEHHOM BEANYMHE.,



<**> TOCKONbKY 3HauYMUTebHasA 4YacTb obLllen yaenbHoW sHeprum W / R npuxoauTca Ha nepsblit
MMNYNbC, NoaraeTca, YTo 0BWMIN 3apAL BCEX KOPOTKMX MMMYAbCOB PaBEH NPMBEAEHHOM BENNUYNHE.

Tabnunua 2.5
MAPAMETPbI MOCNEAYHOLWEFO UMMYNbCA TOKA MOJTHNIW
MNapameTp ToKa YpOBeHb 3aLUnTbI
| Il I, 1IvV
MaKcnmym ToKa |, KA 50 37,5 25
OnntensHocTb dpoHTa T1, MKC 0,25 0,25 0,25
Bpema nonycnaaa T2, MKC 100 100 100
CpeaHnan KpyTnsHa a, KA/MKC 200 150 100
Tabnuua 2.6
MNAPAMETPbI A/TUTENIBHOTO TOKA MO/THUN B MPOMEXYTKE
MEXOY UMINYNbCAMU
[NapameTp TOKa YpOBEHb 3aWMThI
I Il I, v
3apan Qan <*>, Kn 200 150 100
OnutenbHocTb T, C 0,5 0,5 0,5

<*> Qan - 3apan, obycNOBAEHHbIM ANUTENbHbIM MPOTEKAHMEM TOKa B MEPUOL Mexay ABYyMsA
MMMNYAbCaMM TOKa MOSTHUN.

CpeaHuii Tok NnpnbnunsntensHo paseH Qan /T
dopma MMMYAbCOB TOKA ONPeaenneTca CAeAyolMM BbiparKeHMeMm:

10
i(t) = [I(t / Tayl) x exp(-t / may2)] /

10
/ h x [1 + (t / Tayl) ]

roe:

[- MaKCMMYM TOKa;

h- K03pDULMEHT, KOPPEKTUPYIOLWMIA 3HAYEHNE MAKCMMYMa TOKa;

t- Bpems;

Tay1l- nocToAHHaA BpeMeHn ans GPoHTa;

Tay2- NOCTOAHHAA BPEMEHW ANs cnaja.

3HayeHMss NapameTpoB, BXOAALMX B dopmyay (2.2), ONMCbIBAIOLWYIO M3MEHEHME TOKa MOJHUKU BO
BPEMEHMU, NpuBeaeHbl B Tab. 2.7.

Tabnuua 2.7

3HAYEHWA MAPAMETPOB /1 PACHETA ®OPMbI MUMTMY/TbCA TOKA MOJTHNI

MepBbI UMMYNbC MocnenyroLmi UMNYAbC
YPOBEHb 3aLINTI YPOBEHb 3aLNTI
| I ln, IV | I I, Iv

[, KA 200 150 100 50 37,5 25

MNapameTp




h 0,93 0,93 0,93 0,993 0,993 0,993
Tayl, MKC 19,0 19,0 19,0 0,454 0,454 0,454
Tay2, MKC 485 485 485 143 143 143

ONAnTenbHblM UMMYAbC MOXKET BbITb MPUHAT NPAMOYTO/IbHBIM CO CPEAHUM TOKOM | U AINTENbHOCTLIO
T, COOTBETCTBYOLWMMM AaHHbIM Tabn. 2.6.

3. 3ALLNTA OT MPAMbIX YOAPOB MOJ/THNN
3.1. Komnnekc cpeacTB MOHUE3aLNTbI

Komnnekc cpeacTB MOJTHUE3ALLMTbI 343aHUN UM COOPYKEHUI BKIOYAET B cebs YCTPOMCTBA 3aLLMTbI
OT MPAMbIX YA3APOB MOJHMM (BHELWHAS MOAHMEe3aWwmTHaa cuctema - M3C) u ycTpoicTBa 3aliMTbl OT
BTOPWUYHbIX BO3AEWCTBUA MONHUKM (BHYTPEHHSA M3C). B YacTHbIX CAy4asx MOSHME3ALIMTA MONKET
coaepKaTb TONbKO BHELWHWE MAK TONbKO BHYTPEHHME YCTPOMCTBA. B obllem ciyyae 4acTb TOKOB MONHUM
NPOTEKaEeT Mo 3/1eMeHTaM BHYTPEHHEN MONHMESALLMTHI.

BHewHaa M3C MoxeT bblTb M30AMPOBaHA OT COOPYMHKEHUA (OTAENbHO CTOALLME MOJHWEOTBOAb! -
CTEPXXHEBble MM TPOCOBbIE, @ TaKXe COCeAHWEe COOPYKEHMA, BbINOAHAIOWME QYHKLMN eCTeCTBEHHbIX
MO/IHMEOTBOAOB) UM MOXKET ObITb YCTAHOBAEHA Ha 3aLLUMLLAEMOM COOPYKEHUN U Aaxe ObITb ero YacTbio.

BHyTpeHHWe yCTpOMCTBA MOSHME3aWMTbl NpeAHa3Ha4YeHbl ANA OrPaHWNYEHUA 31EKTPOMATrHUTHbIX
BO3AENCTBUI TOKA MOJIHUM U NPEAOTBPALLEHNA UCKPEHWN BHYTPM 3aLLMLLAEMOro o6beKTa.

ToKM MONHWMK, nonajatolime B MOJHUENPUEMHMKM, OTBOAATCA B 33a3eM/IUTE/b Yepes CUCTEMY
TOKOOTBO/I0B (CMYCKOB) 1 pacTeKatoTcA B 3eme.

3.2. BHeWwHAA MOHMEe3aWmMTHaA CcMcTema
BHewHas M3C B obllem c/iy4yae COCTOUT U3 MOSHUENPUEMHMKOB, TOKOOTBOAOB M 3a3eManTeNnen. B
Cay4Yae crneumanbHOro M3roTOBEHUSA WX MaTepuan M CeYEHUA OOMKHbI YAOBAETBOPATb TPeboBaHMUSAM

Tabn. 3.1.

Tabnuua 3.1

MATEPUAN I MUHUMAJIBHBIE CEYEHMA SNIEMEHTOB BHELLIHEN M3C

YpoBeHb MaTtepuan CeyeHue, KB. MM

3aWKThl MOJTHNENPUEMHMKA TOKOOTBO/a 3a3eMnTens

[- 1V Cranb 50 50 80

-1V ANOMUHUI 70 25 He npumeHaeTca
[- 1V Mezb 35 16 50

MprmedyaHue. YKazaHHble 3HaAYeHWA MOryT OblTb YBEMYEHbl B 33aBMCMMOCTM OT MOBbIWEHHOW
KOPPO3MM UM MEXaHUYECKMX BO3AENCTBUN.

3.2.1. MonHMenpuemMHuKn

3.2.1.1. Obume coobpaxkeHma

MOoAHUENPUEMHMKM MOTYT BbiTb CMeLmMasbHO YCTaHOBAEHHbIMM, B TOM YMC/Ie Ha 06bekTe, nbo mx
OYHKUMM BbINOMHAOT KOHCTPYKTMBHbIE 3/1EMEHTbI 3alUMWAEMOro 0ObEKTA; B MOC/AEAHEM C/ly4ae OHM
Ha3blBAOTCSA ECTECTBEHHbIMM MOMTHUENPUEMHUKAMM.

MoAHWEeNPUEMHUKM MOFYT COCTOATb W3 MPOM3BO/bHOM KOMBWHAUMK CAeaytoWwmnxX 3N1EMEHTOB:
CTEePXHEN, HaTAHYTbIX NPOBOAOB (TPOCOB), CETYaTLIX MPOBOAHMKOB (CETOK).

3.2.1.2. EcTtecTBEHHbIE MOTHUENPUEMHUNKN



Cnepytowme KOHCTPYKTMBHbIE 3/1EMEHTbI 3[aHUIA M COOPYKEHUI MOIYT PaCcCMaTPMBATLCA KakK
€CTeCTBEHHbIE MOJIHUEMPUEMHUKM:

a) MeTaN/IMYeCKME KPOBAN 3aLLMLLAEMbIX OB BEKTOB NPW YCNOBMM, YTO:

3/1eKTPMYECKan HeNpPepbIBHOCTb MEX Y Pa3HbIMM YacTsaMK obecnedyeHa Ha AOATUIA CPOK;

TONUWMHA MeTasila KPOB/AW COCTABAAET HEe MeHee Be/MYMHbI t, NpuBeaeHHon B Tabn. 3.2, ecau
HeobxoAMMO NpPeaoXPaHNTb KPOBIHO OT MOBPEXKAEHWUA UM MPOXKOTa;

TONUWMHA MEeTanfa KpPoBaM cocTasnseT He meHee 0,5 MM, ecin ee Heobs3aTeNbHO 3alMWATL OT
NOBPEXKAEHWI 1 HET OMACHOCTM BOCMIAMEHEHMWA HAaXOAAWMXCA NOJ, KPOB/IEN roploYnx MaTepuanos;

KPOBAS HE MMeeT M30AALUMOHHOIO MOKpbITUA. Mpu 3ToM HebOobLWON CA0M aHTUKOPPO3MOHHOM
Kpacku, unm cnor 0,5 mm achansTOBOro MOKPLITUA, UAKM CNOK 1 MM NAACTUKOBOTO NMOKPLITUA HE CYUTAETCA
nsonsaumen;

HemeTasIMYeCcKne MOKPbITUA Ha/UAWM NoA, METa/IMYEeCKOM KPOBAEW He BbIXOAAT 3a npeaesbl
3alMLLAEMOr0 06BbEKT];

6) MeTanIMYECKMe KOHCTPYKLMM Kpblwn (depmbl, coeanHEHHAs Mexay cObOoM cTanbHas apmaTtypa);

B) METANIMYECKME INEMEHTLI TUMA BOAOCTOUHbIX TPYO, YKpALLIEHWI, OrpaXKAEHUA NO Kpato KpbIWK U
T.M., ECN UX CEYEHME HE MEHbLLE 3HAYEHWUN, NPeANUCAHHbIX A1 0ObIYHbIX MOSHUENPUEMHUKOB;

r) TeXHONOrM4yeckMe MeTanamyeckme TPyObl M pesepByapbl, €CM OHW BbINOAHEHbI M3 MeTaasa
TONLMHON HEe MeHee 2,5 MM W NPOMJaBAeHNe AW NPOXKOr 3TOr0 MeTanna He NPUBEAET K ONacHbIM MK
HeaoMNyCTUMbIM NOCNEACTBUAM,;

) meTannmyeckmne Tpybbl M pesepByapbl, CM OHW BbIMOJHEHbI U3 MeTaana TOALMHON He meHee
3HayeHua t, npuBedeHHOro B Tabs. 3.2, U ecnn MNOBbIWEHWE TemnepaTypbl C BHYTPEHHEN CTOPOHL
06beKTa B TOUKE yaAapa MOMHMM He NpeacTaBAseT ONacHOCTU.

Tabnvua 3.2

TONWWMHA KPOB/U, TPYBbI T KOPIMYCA PE3SEPBYAPA,
BbIMO/THAOWWX ®YHKUNKM ECTECTBEHHOTO MOJTHUEMPUEMHNKA

YpOBEHb 3aLUNTHI MaTtepuan TonuwmHa t, mm, He meHee
[- IV Keneso 4
[- 1V Meab 5
[- 1V ANOMUHUIN 7

3.2.2. TokooTBOAbI

3.2.2.1. Obuwume coobparkeHma

B uenAx CHWMKEeHMSA BEePOATHOCTM BO3HWMKHOBEHWMS OMACHOTO WCKPEHWA TOKOOTBO/bl [AO/XKHbI
pacrnonaratbCa Takum 06pas3om, YTOObl MEXK Y TOYKOM MOPaXKeHUs 1 3emaein:

a) TOK pacTeKasica N0 HECKONbKMM NapaaiesbHbIM NyTAM;

6) AnnHa 3TUX NyTel Hblaa orpaHMyYeHa 40 MUHUMYMA.

3.2.2.2. PacnonoxeHue TOKOOTBOAOB B YCTPOMCTBAX MOJIHME3ALUUTbI, W30/IMPOBAHHBLIX OT
3alMLLLAaEeMOro ob6beKTa

ECcnv MONHMENPUEMHUK COCTOUT U3 CTEPXKHEN, YCTAaHOB/IEHHbIX Ha OTAEbHO CTOAWMX onopax (Mau
OAHOM OMope), Ha KaXKayto onopy A0/KeH ObiTb NPeaycMOTPeH MUHUMYM OAMH TOKOOTBOA.

EcAn MONHMENPUEMHMK COCTOUT U3 OTAENBHO CTOALWMX FOPU3OHTAIbHbIX MPOBOAOB (TPOCOB) MM 13
0AHOro NPoBOAA (TPOCa), Ha KaxKabl KOHeL, Tpoca TPebyeTcs MUHUMYM MO OHOMY TOKOOTBOAY.

Ecan  MOAHMENpUeMHWK npeacTaBnseT cobol CeTyaTytd KOHCTPYKLMIO, MOABELIEHHYID Haj
3alMaeMblM OOBEKTOM, Ha Kaxayto ee onopy TpebyeTcs He meHee oAHOro TokooTsoaa. Obulee
KO/IM4eCTBO TOKOOTBOAOB A0/IKHO ObITb HE MEHEE ABYX.

3.2.2.3. PacnonoxkeHne TOKOOTBOAOB npn HEN30TNPOBAHHbIX YCTpOVICTBaX MOJ/THNE3aLWNTbI



ToKoOTBOAb!I pacnonaratoTca No MNepuMMeTpy 3alymuiaeMoro obbektTa Takmm o06pas3om, 4TODbI
cpefHee paccToaHMe MeXay HUMK BblNo He MeHblUe 3HaYeHUI, NpuBeaeHHbIX B Tab. 3.3.

Tabnunua 3.3

CPEAHWNE PACCTOAHMA MEXAY TOKOOTBOAAMMWU B 3ABUCUMOCTU
OT YPOBHA 3ALLMLLEHHOCTW

YpoBeHb 33Tl CpeaHee pacCTosHUE, M
| 10
[l 15
1] 20
v 25

TOKOOTBOAbI COEAMHAIOTCA TOPU3OHTA/IbHBIMK MossiCaMu BO/IM3M MOBEPXHOCTM 3eM/IM U 4yepes
Kaxkable 20 M NO BbICOTe 34aHMA.

3.2.2.4. YKa3aH1A No pa3meLLLeHNIO TOKOOTBOAO0B

HenatenbHo, 4TOObI TOKOOTBOAbLI PAaBHOMEPHO pacnonaraiMce MO NepuMeTpy 3alumLaemoro
o06bekTa. Mo BO3MOXKHOCTU OHW NPOKAaAbIBAtOTCA BOAN3M YrA0B 34aHMIA.

He wu30onMpoBaHHble OT 3awuliaemoro obbeKTa TOKOOTBOAbI MPOKNAAbIBAKOTCA CAEAyHOLMM
obpaszom:

€C/N CTeHa BbINOJHEHA M3 HEroptoyYero matepuana, TOKOOTBOAbI MOTyT ObiTb 3aKpenseHbl Ha
MOBEPXHOCTM CTEHbI UK MPOXOAMUTL B CTEHE;

€CAN  CTeHa BbLIMNOMIHEHA W3 TOPKOYEro maTepuana, TOKOOTBOAbI MOTYT OblTb 3aKpenseHbl
HenocpeacTBEHHO Ha MOBEPXHOCTM CTeHbl, Tak YTOObl NMoBbIWeEHME TeMnepaTypbl NPU MNPOTEKAHMM TOKa
MO/THUM He NPeACTaBAAN0 ONACHOCTM ANA MaTepmnana CTeHbI;

€C/IM CTeHa BbIMO/IHEHA W3 TOpHOYero maTepuana W MoBbIWEHWE TemnepaTypbl TOKOOTBO/OB
npeacTaBAsAeT ANs Hero OMacHOCTb, TOKOOTBOAbI AOJMKHbI pacrnonaratbCs TakMm obHpasom, 4TOObI
PaACCTOAHME MEXIY HUMW W 3awmuiaeMbiM 06bekToM Beerga npesbiwano 0,1 m. MeTannmnyeckme ckobbl
ON5 KpenaeHns TOKOOTBOAOB MOTYT ObiTb B KOHTAKTe CO CTEHOM.

He cnenyeT npoknagbiBaTb TOKOOTBOAbI B BOAOCTOYHbIX Tpybax. PekomeHayeTcs pasmellaTtb
TOKOOTBO/bl HA MaKCMMa/IbHO BO3MOMHbIX PACCTOAHMAX OT ABEPEN N OKOH.

TOKOOTBO/Ibl MPOKNAAbIBAIOTCA MO MPAMbIM M BEPTUKANbHBIM JANHUAM, TaK YTObObl NyTb A0 3eMU
6b1/1 MO BO3MOMKHOCTM KpaTyalmnm. He pekomeHayeTca NpokaagKa TOKOOTBOA0B B BMAE NeTesb.

3.2.2.5. EcTecTBEeHHbIE 3/1EMEHTbI TOKOOTBOA0B

Cneaytolime KOHCTPYKTUBHbIE 3/1EMEHTbI 34aHUI MOTYT CYMTATbCA eCTECTBEHHBIMM TOKOOTBOAAMM:

a) MeTaNINYECKMe KOHCTPYKLIMKU NPU YCOBUN, YTO:

3NeKTPUYeCcKana HeMNPepbIBHOCTb MeXAy PasHbIMW  31eMeHTamMM  ABAAETCA AOATOBEYHOM W
cooTBeTcTBYeT TpeboBaHusam n. 3.2.4.2;

OHM MMEIT He MEeHbllMe pasmepbl, 4Yem TpebyloTca ANna CneumansHo npeaycMOTPEHHbIX
TOKOOTBOA0B. MeTan/Inyeckmne KOHCTPYKLUMM MOTYT UMETb M30NALMOHHOE NOKPbLITUE;

6) MeTaNIMYECKMIA KapKac 34aHNA NN COOPYIKEHUS;

B) COeIMHEHHAn Mexay coboi cTanbHan apMaTtypa 34aHMA UM COOPYKEHUSR;

r) yactn dacaga, NPOdGUANPOBAHHbIE N1EMEHTbI U OMOPHbIE METaNIMYECKME KOHCTPYKLUMK dacana
npuW YCNIOBMMK, YTO MX Pa3Mepbl COOTBETCTBYIOT YKa3aHMAM, OTHOCALWLMMCA K TOKOOTBOAAM, @ MX TOMIWMHA
coctaBndaet He meHee 0,5 mm.

MeTannmyeckas  apmaTypa  Kene3obeTOHHbIX  CTPOeHWn  cuyuTaeTca  obecrnedmBatollel
SNEKTPMYECKYIO HENPEPbIBHOCTb, €C/IM OHA YA0BAETBOPAET CAEAYOLMM YCAOBUAM:

npumepHo 50% coeaMHEHW BEPTUKANbHbLIX WM FTOPM30OHTA/NbHbIX CTEPYKHEN BbINOMHEHbI CBAPKOWN
NN UMELIOT ECTKYHO CBA3b (D0NTOBOE KpenaieHue, Bsi3Kka NPOBOIOKON);



3N1EeKTPMYECKan HEenpepbiBHOCTL obecneveHa MexAy CTafbHOW apMaTypoi pas/ivuHbIX 3apaHee
3aroTOB/IEHHbIX BETOHHbIX B/I0KOB M apmaTypoit HETOHHbIX 610KOB, NOArOTOBNEHHbIX Ha MECTe.

B npoknaaKke ropmMsoHTaIbHbIX NMOSCOB HET HEOOXOAMMOCTHU, ECAN METaNNYECKME KapKackl 34aHNA
WAW CTaNbHan apmaTypa »Kene3obeToHa NCNoNb3YTCA Kak TOKOOTBOAbI.

3.2.3. 3azemautenu

3.2.3.1. Obupe coobpaxkeHua

Bo Bcex c/yyasx, 3a WCK/IHOYEHMEM WCMONb30BAHWMA OTAE/bHO CTOALWENO0 MOJIHMEOTBOAR,
3a3eM/INTEeIb MOTHUE3ALLMUTLI CeflyeT COBMECTUTb C 3a3eMIMTENAMM 3NEKTPOYCTAaHOBOK 1 CPEACTB CBA3M.
Ecnmn 3TM 3a3eMNUTENN [OMKHBI ObiTb pPasgeneHsbl Mo KaKUM-TMB0 TEXHONOMMYECKMM COODPAXKEHUAM, UX
cnenyet 06beanHUTb B OOLLYIO CMCTEMY C MOMOLLbIO0 CUCTEMbI YPAaBHMBAHMS NOTEHLMA/OB.

3.2.3.2. CneumanbHO NPOKAaAbIBAaEMbIE 3a3EeMNAIOLLNE SNEKTPOAbI

Llenecoobpa3Ho MCMoNb30BaTh Caedytolme TUMbl 3a3eMaUTeNeN: OANH UAN HECKO/IbKO KOHTYPOB,
BEPTUKa/bHbIE (MM HAKNOHHbIE) NEKTPOAbI, PAAMANBHO PACXOAALMECH SNEKTPOAL!I UM 3a3eMNAIOLLMIA
KOHTYP, YIOKEHHbIW Ha AiHE KOT/IOBaHa, 3a3eMAIOLLME CETKM.

CunbHO  3arybneHHble  33a3eMANTENM  OKasbiBalOTCA  IOPEKTUBHbIMKM,  eCcan  yaesbHoe
COMPOTUBAEHME TPYHTA YMeHbLAeTcA ¢ rMyObuHOM M Ha Bonblwon rybuHe OKasblBAaETCA CYLLECTBEHHO
MeHbLUe, YeM Ha ypoBHE 0BbIYHOIO PACMONOKEHUA.

3a3eMAnTENb B BUAE HAPYKHOMO KOHTYpa NpeanoyvTUTeIbHO NPOKAaAbIBaTb Ha rybuHe He meHee
0,5 M OT NOBEPXHOCTMN 3EM/IN MU Ha PACCTOAHUM He meHee 1 M OT CTeH. 3a3eMIAtoLIME S1EeKTPOAb! AO/TKHbI
pacrnonaratbca Ha rybuHe He meHee 0,5 M 3a npeaenamm 3almLaeMoro ob6bekTa M HbiTb Kak MOMKHO
H6onee paBHOMEPHO pacnpeneNeHHbIMKU; NPKU 3TOM HaAO0 CTPEMMUTLCA CBECTU K MUHUMYMY UX B3aMMHOE
3KpaHMpOBaHue.

fMybuHa 3aKNaZKkyM M TUN 333eMAAIOUMX 3NEKTPOOB BbibMpatoTCA M3 ycaoBuA obecneyeHums
MWUHMMA/IbHOM  KOPPO3MKM, a TaKKe BO3MOMHO MeHbllen Ce30HHOM BapuauMM COMNPOTMBAEHUS
33a3eMJ/IeHNA B pe3y/ibTaTe BbICbIXaHWA M MPOMEpP3aHUA FpyHTa.

3.2.3.3. EcTecTBeHHbIe 3a3eM/IAIOLLLNE SNEKTPOAbI

B KauyecTBe 3a3eMAIOLWMX 3SM1EKTPOAOB MOMKET MCMOAb30BaTbCA COeAMHEHHas Mexay coboi
apmaTypa KenesobeToHa MWAM  MHble NOA3EMHblE METaN/IMYEcKMe KOHCTPYKLUMKW, OTBevatollme
TpeboBaHuam n. 3.2.2.5. Ecnm apmaTypa »ene3obeToHa MCMoAb3yeTca Kak 3a3em/IAtoLMe 3/1eKTPOAdbI,
NOBbILIEHHble TPeOOBaHNA NPEAbABAAIOTCA K MECTAM ee COeAMHEHWUIN, YTOBbI UCKIOYMTL MEXaHUYeCcKoe
paspylleHne 6eToHa. Ecam mcnonb3yeTca npeaHanpsa)KeHHbld GeToH, cneayeT yyecTb BO3MOMKHblE
NocNeacTBMA MNPOTEKAHMA TOKA MOJIHUKM, KOTOPbIA MOXKET BbI3BaTb HEAOMYyCTMMble MEeXaHUYecKune
Harpysku.

3.2.4. KpenneHune n coegMHeHMA aneMeHTOB BHellHen M3C

3.2.4.1. KpenneHune

MoSTHMENPUEMHMKM 1M TOKOOTBOAbI KECTKO 3aKPenAtoTcs, Tak YToObl UCKAOUMTL N0 pa3pbis
nnn ocnabneHue KpenneHna NPOBOAHWKOB NOA AENCTBMEM 3MEKTPOAMHAMUYECKUX CUA UAN CRYYaMHbIX
MeXaHWYeCcKMX BO3AENCTBUIA (HanpMmep, OT NopbiBa BETPA UK NafeHNA CHEXHOro naacTa).

3.2.4.2. CoeanHeHns

Konnuectso coeAMHEHWn NPOBOAHWMKA CBOAMTCA K MUHMManbHOMY. CoefAMHEHMA BbIMOMHAIOTCA
CBapKOW, NalKoM, AOMYCKAETCA TaKKe BCTaBKa B 3aXKMMHOM HaKOHEYHMK 1M 6ONTOBOE KpensieHue.

3.3. Bbibop MONHMEOTBOAOB

3.3.1. Obume coobparkeHus



Bbibop TMMa M BbICOTbI MOJHMEOTBOAOB MNPOM3BOAMTCA MCXOAA W3 3HAYeHU Tpebyemom
HagexHOoCTM P3. OO6BEKT cuMTaeTcs 3allMUEHHbIM, €CAM COBOKYMHOCTb BCEX €ro MOJHWEeOTBOAO0B
obecneymBaeT HaleXKHOCTb 3alLMTbl He MeHee P3.

Bo Bcex cayyaax cuctema 3alimTbl OT MPAMbIX YAAPOB MOAHMM BblbUpaeTca Tak, 4ToObI
MaKCMMasbHO  MCMO/b30BaZIMCb ECTECTBEHHbIE MOJIHMEOTBOAbLI, a ecau obecneynBaemas UMK
3alUMLEHHOCTb HEIOCTAaTOYHA - B KOMBMHALMM CO CneLmanbHO YCTaHOBAEHHbIMM MOHMEOTBOAAMM.

B obuiem cnyyae BbIBOP MOMHMEOTBOAOB A0/IXKEH NPOU3BOAMTLCA MPU NOMOLLM COOTBETCTBYOLLMX
KOMMbIOTEPHbIX NMPOrpamm, CnocobHbIX BbIYMCAATE 30HbI 3aLWMTbl UKW BEPOATHOCTb NMPOPbIBA MOSHUM B
0bbeKT (rpynny obbekToB) Nt0OONM KOHUrypaLuM Npyv NPOU3BONIbHOM PACMONONKEHUM MPAKTUYECKK
NtoBOro YMcna MOAHNEOTBOLOB PA3/IMYHbBIX TUMOB.

MpW NPOYMX PaBHbIX YCOBUAX BbICOTY MOIHMEOTBO/I0B MOMHO CHMU3UTb, EC/IM BMECTO CTEPXKHEBbIX
KOHCTPYKLMIA NPUMEHATb TPOCOBbLIE, OCODEHHO NPW X NOABECKE MO BHELUHEMY NepuMeTpy 0O6beKTa.

Ecnu  3awmta  obbekTa obecneumBaeTcA  MNPOCTENUMMM  MONHMEOTBOAAMWM  (OAMHOYHBIM
CTEP)KHEBbBIM, OAMHOYHbIM TPOCOBbBIM, [ABOWMHbLIM CTEPXHEBLIM, [ABOMHbLIM TPOCOBbIM, 33aMKHYTbIM
TPOCOBbIM), pPasmepbl MOSHWEOTBOAOB MOXHO ONpPenenATb, MNOAb3yACb 3aZaHHbIMW B HACTOALLEM
HOpPMaTMBE 30HaMM 3aLLUTLI.

B cnyydae NpoOEeKTUPOBaHUA MOMHME3aWMTbl 418 0BblYHOro 06BbEKTa BO3MOXKHO OnpeaeneHne 30H
3alUMTbl MO 3aWUTHOMY Yy MAM METOAOM KaTAwelncs chepbl cornacHo cTaHaapTy MexayHapoaHoM
aneKTpoTexHnyeckon kommuceun (IEC 1024) npu ycnoBuM, YTO pacuyeTHble TpeboBaHua MexayHapoaHon
3N1EKTPOTEXHUYECKOM KOMMUCCUM  OKasbiBatloTca 6osee  KecTKkMMKM, 4Yem TpeboBaHMA  HacToAlleM
NHCTpYKUMMN.

3.3.2. Tunosble 30HbI 3aLLMTbI CTepPXHEBbLIX N TPOCOBbLIX MOZTHNEOTBOA0B

3.3.2.1. 30HbI 3aLLUMTbl OAMHOYHOIO CTEPKHEBOIO MONHNEOTBOAA

CTaHAapTHOMN 30HOM 3alUMTbl OAMHOYHOIO CTEPXKHEBOrO MOJIHMEOTBOAA BbICOTOM h aABnAeTcA
KpyroBon KoHyc BbicoToi hO < h, BepliMHa KOTOPOro coBnagaeT C BEPTMKAIbHOM OCbO MOJIHMEOTBOAA
(puc. 3.1) <*>. TabapuTbl 30HbI ONpPEedenAlTCA ABYMA MapameTpamu: BbiCOTOM KoHyca hO u paamycom
KOHyCa Ha yposHe 3emnu r0.

<*>3pecb U fanee PUCYHKN He NPUBOAATCA.

MpuBeaeHHbIe HMXe pacyeTHble dopmynbl (Taba. 3.4) NPUroaAHbI ANA MOAHWEOTBOAOB BbICOTOM A0
150 m. Mpwu bonee BbICOKMX MONHUEOTBOAAX CAeAyeT N0b30BaThCA CNeLmnanbHON METOANKOM pacyeTa.

Tabnuua 3.4

PACYET 30HbI 3ALWLNTBI OANHOYHOTO CTEPXKHEBOIO MOJ/THMEOTBOAA

HagmexHocTs BricoTa BeicoTa koHyca h0, m|Pamnyc kxonyca r0, M
3aIMTE P3  |MOJIHMEeOoTBOIa
h, M
0,9 Or 0 mo 100 0,85h 1,2h
-3
Or 100 mo 150|0,85h [1,2 - 10 X
(h - 100)] x h
0,99 Or 0 mo 30 0,8h 0,8h
-3
Or 30 mo 100 |0,8h (0,8 - 1,43 x 10
x (h - 30)] x h
-3




Or 100 mo 150([0,8 - 10 X 0,7h
(h - 100)] x h
0,999 Or 0 mo 30 0,7h 0, 6h
-4 -3
Or 30 mo 100 (0,7 - 7,14 x 10 (0,6 - 1,43 x 10
x (h - 30)] x h x (h - 30)] x h
-3 -3
Or 100 mo 150|([0,65 - 10 X [0,5 - 2 x 10 X
(h - 100)] x h (h - 100)] x h

Ona 30HbI 3alWMTbl Tpebyemoit HagexHocTw (puc. 3.1) paanyc ropM30HTANbHOMO CEeYEHUS X Ha
BbicOTe hx onpeaenaetcs no popmyne:

rX = ————m———mmm o (3.1)

3.3.2.2. 30Hbl 3aWMTbl OANHOYHOIO TPOCOBOIO MOJIHMEOTBOAA

CTaHAapTHble 30Hbl 3aWWUTbl OAMHOYHOIO TPOCOBOMO MOAHWMEOTBOAA BbICOTOM h oOrpaHuWyeHsbl
CUMMETPUYHBIMM  ABYCKATHbIMM  MOBEPXHOCTAMM,  0OpasyloWmMmMM B BEPTUMKA/NbHOM  CEYEHUM
paBHObBeAPEHHbI TPEYTroNibHWUK C BEPLIMHOK Ha BbicoTe h0 < h 1 ocHoBaHMeM Ha yposHe 3emaum 2r0 (puc.
3.2).

MprBeaeHHble HMXKe pacyeTHble Gopmybl (Taba. 3.5) NpUroaHbl A1A MOAHUEOTBOAOB BbICOTOM A0
150 m. Mpu bonbluel BbiCOTe CAeayeT NONb30BaTbCA CNeLManbHbIM MporpammHbiM obecneyeHnem. 3aech
n danee nod h NoHMMaeTca MUHMMAbHAsA BbICOTa TPOCa HaA, YPOBHEM 3eMM (C y4eTOM NpoBeca).

Tabnnua 3.5

PACHET 30HbI 3ALLNTBEI OAMHOYHOIO TPOCOBOITO MOJTHMEOTBOJA

HamexHOCTBb BricoTa BreicoTa xonyca h0, M|Pammyc xonyca r(0, M
3alMTE P3 |MOJIHMeOTBOIOA
h, M
0,9 Or 0 mo 150 0,87h 1,5h
0,99 Or 0 mo 30 0, 8h 0,95h
-4
Or 30 mo 100 |0,8h [0,95 - 7,14 x 10

x (h - 30)] x h

-3
Or 100 mo 150|0,8h (0,9 - 10 b4
(h - 100)] x h

0,999 Oor 0 mo 30 0, 75h 0,7h
-4 -3
Or 30 mo 100 |[0,75 - 4,28 x 10 [0,7 - 1,43 x 10
x (h - 30)] x h x (h - 30)] x h
-3 -3
Or 100 mo 150([0,72 - 10 X [0,6 - 10 X

(h - 100)] x h (h - 100)] x h



MonywupmrHa rx 30Hbl 3alMTbl Tpebyemon HageHocTn (puc. 3.2) Ha BbicoTe hx OT MOBEpPXHOCTM
3eM/IM onpenenaeTcs BblparKeEHUEM:

IX = ——————————-—-- (3.2)

Mpu HeobXOAMMOCTM PaCWIMPUTL 3alMliaeMbli 06beM K TOPLAM 30Hbl 3alWuTbl COBCTBEHHO
TPOCOBOrO MOJIHMEOTBOAA MOTYT [06aBAATLCA 30HbI 3aLMTLI HECYLIMX OMNOP, KOTOPble PaccyYMUTbLIBAOTCA
no ¢opmynam OAMHOYHbIX CTEPIKHEBbIX MONHMEOTBOAOB, MPEeACTaBAeHHbIM B Tabn. 3.4. B ciaydyae
6onblWKX MNPOBECOB TPOCOB, HaMpUMeEp Yy BO3AYWHbIX JIMHWA 3NEKTpornepeaayn, PeKoMeHayeTcs
paccuMTbiBaTL 0becrneunBaemyto BEPOATHOCTb MPOPbIBA MOSHUM MPOrPaMMHbBIMM METOAAMM, MOCKObKY
NOCTPOEHME 30H 3aLLMTblI MO MMHUMA/IbHOM BbICOTE TPOCA B MPOJETE MOMKET NMPUBECTU K HEOMPABAAHHbIM
3aTpaTtam.

3.3.2.3. 30Hbl 3alLMTbI ABOMHOMO CTEPXKHEBOIO MOMIHMEOTBOAA

MonHuneoTBOA, cYMTaeTcA OBOMHbBIM, Koraa paccTosHume Mexay CTEPKHEBBIMM
MOSIHMEeNnpueMHMKammn L He npesbllaeT npeaesbHON BeanymHbl Lmax. B npotmBHOm cnyyvae o6a
MO/IHMEOTBO/4a PAaCCMATPUBAIOTCA KaK OAMHOYHbIE.

KoHdurypauma BepTMKanbHbIX M FTOPU3OHTA/IbHbBIX CeYeHUIM CTaHAAPTHbIX 30H 3aliMTbl ABOMHOMO
CTEPKHEBOrO MOJIHMEOTBOAA (BbICOTOM h U paccToaHWemM L mexay MOAHMEOTBOAAMM) NPeAcTaBieHa Ha
puc. 3.3. NocTpoeHne BHeLHUX 0b1acTein 30H ABOMHOrO MOMHMEOTBOAA (NOMYKOHYCOB ¢ rabapuTtamm hO,
r0) npoussoaMTcA no ¢dopmynam Tabna. 3.4 Ona OAMHOYHBIX CTEPXKHEBbLIX MOJHMEOTBOAOB. Pasmepsi
BHYTPEHHMX obnactei onpegenatotcsa napametrpamm hO 1 hc, NepBbli U3 KOTOPbIX 3aZ@eT MAaKCUMaNbHYO
BbICOTY 30Hbl HEMOCPEACTBEHHO Y MO/IHMEOTBOAOB, @ BTOPOM - MMHMMA/IbHYHO BbICOTY 30HbI NOCepeamHe
MeXay MOHMEeOTBOAaMMU. pKU PacCTOSHUKU MEXIy MONHWeoTBodamm L <= Lc rpaHMuUa 30HbI HE MMeeT
nposeca (hc = h0). Ana pacctoaHui Lc <= L <= Lmax BbicoTa hc onpeaenaeTca no BblpaskeHUIo:

he = ————————- x hO (3.3)

BxogAlme B HEro npefesibHbie paccTosHus Lmax 1 Lc BbIMUCASIOTCS MO SMAMPUYECKUM GOpMY/Iam
Tabn. 3.6, NnpuUrogHbIM AN MOSHMEOTBOAO0B BbicoTOW A0 150 m. Mpu 6onbliuei BbicCOTe MOAHMEOTBOAOB
cnenyeT NoAb30BaTbCA CNeLManbHbIM MPOrpPaMMHbIM obecnedeHmem.

Tabnunua 3.6

PACYET MAPAMETPOB 30HbI 3ALU/THI IBOMHOTO
CTEPXXHEBOIO MOJ/IHMEOTBOAA

HamexHOoCTB BricoTa Lmax, M Lc, ™
3alMTE P3 | MOJIHMeOTBOIOA
h, M
0,9 Or 0 mo 30 5,75h 2,5h
-3

Or 30 mo 100 |[5,75 - 3,57 x 10 x|2,5h
(h - 30)] x h

Or 100 mo 150(5,5h 2,5h

0,99 Or 0 mo 30 4,75h 2,25h



-3
Or 30 mo 100 |[4,75 - 3,57 x 10 x|[2,25 0,01007 x
(h - 30)] x h (h - 30)] x h
Or 100 mo 150(4,5h 1,5h
0,999 Or 0 mo 30 4,25h 2,25h
-3
Or 30 mo 100 |[4,25 - 3,57 x 10 x|[2,25 - 0,01007 x
(h - 30)] x h (h - 30)] x h
Or 100 mo 150]|4,0h 1,5h

Pa3mepbl rOPM30HTa/bHbIX CEYEHMI 30HbI BbIYMCAAIOTCA MO caedyowmm Gopmyaam, obwmum ans

BCeX ypOBHeVI HaeXXHOCTWU 3allinThbl:
MaKCMMa/ibHaA NOAYLWNPUHA 30HbI X B TOPU30OHTA/IbHOM CEYEHMN HA BbICOTE hx:

r0 x (h0 - hx)
FX = ————mmmmmm—— (3.4)
ho
O/TMHa TOPU30HTA/IbHOIO cevYeHnA Ix Ha BbicoTe hx >= hc:
L x (hO - hx)
IX = ——mmmmmm— (3.5)
2 x (hO - hc)

npuyem npu hx < he, Ix=L/ 2;
LWNPUHA TOPU30HTAIbHOTO CEYEHUA B LIEHTPE MEXKIY MONHMEOTBOAaMM 2rcx Ha BbicoTe hx <= hc:

(3.6)

3.3.2.4. 30Hbl 3alLMTbl ABOMHOMO TPOCOBOrO MOJIHMEOTBOAA

MonHWeOoTBOA, CYMTAeTCA [ABOWHbBIM, KOFAa pPacCToAHWME Mexay Tpocamu L He npesbiwaeT
npefenbHoM BenuuMHbl Lmax. B npoTtMBHOM ciydae oba MOMHMEOTBOAQ PACCMATPUBAOTCA Kak
OAVHOYHbIE.

KoHdurypauma BepTUKaNbHbIX M TOPM3OHTAbHbIX CEYEHWA CTaHAAPTHbIX 30H 3aWMTbl ABOMHOIO
TPOCOBOrO MO/IHMEOTBOAA (BbICOTOM h M paccTosHMem mexay Tpocamu L) npeactasneHa Ha puc. 3.4,
MNocTpoeHne BHelWHMX obnacTelt 30H (ABYX OAHOCKaTHbIX MoBepxHocTen ¢ rabaputamm hO, rO0)
npounssoanTca no dopmynam tabn. 3.5 419 0AMHOUYHbIX TPOCOBbLIX MO/IHMEOTBOAOB.

Pasmepbl BHYTpeHHMX obnacTel onpeaenstotcs napametrpamm hO 1 hc, nepsbii U3 KOTOPbIX 3a4aeT
MaKCMMasIbHYH BbICOTY 30Hbl HEMOCPeACTBEHHO Y TPOCOB, @ BTOPOM - MMHMMANbHYK BbICOTY 30HbI
nocepeanHe mexay Tpocamu. Mpu paccToaHMM mexay Tpocamu L <= Lc rpaHmMLa 30HbI HE MMEeeT nNpoBseca
(hc =h0). Ona pacctoaHuii Lc <= L <= Lmax BbicoTa hc onpeaenseTca no BblpasKkeHUIo:

(3.7)
ILmax - Lc

Bxodsline B HEro npeaesbHbie PaccToaHnsa Lmax 1 Lc BbIYMCASIOTCA MO SMANPUYECKUM GOopMyIam
Tabn. 3.7, npurogHbiM 419 TPOCOB C BbICOTOM noaseca A0 150 m. Mpu 6onblueln BbICOTE MOIHMEOTBOAOB
cnenyeT noJib30BaTbCA CheLmaabHbIM NPOrpaMmmMHbIM obecnedeHnem.



Tabnuua 3.7

PACYET MAPAMETPOB 30HbI 3ALLITbI IBOMHOIO
TPOCOBOIo MO/THUEOTBOOA

HapmexHoCcTb BricoTa Lmax, ™ Lc, ™
3aMTEl P3 |MOJIHMeOoTBOIA
h, M
0,9 or 0 mo 150 6, 0h 3,0h
0,99 or 0 mo 30 5,0h 2,5h
-3
or 30 mo 100 [5,0h (2,5 - 7,14 x 10
x (h - 30)] x h
-3 -3
or 100 mo 150|[5,0 - 5 x 10 X [2,0 - 5 x 10 X
(h - 100)] x h (h = 100)] x h
0,999 or 0 mo 30 4,75h 2,25h
-3 -3
or 30 mo 100 (4,75 - 3,57 x 10 [2,25 - 3,57 x 10
x (h - 30)] x h x (h - 30)] x h
-3 -3
or 100 mo 150([4,5 - 5 x 10 X [2,0 - 5 x 10 X
(h - 100)] x h (h - 100)] x h

[NMHa ropM30HTaIbHOTO CeYEHMA 30HbI 3aLLMTbl Ha BbICOTe hx onpeaenserca no popmynam:

1x = L / 2 npu hc >= hx

Ix = ————————————— npu 0 < hc < hx (3.8)

[Ns paclimpeHna 3almiaemoro obbema Ha 30Hy ABOMHOTO TPOCOBOIO MOJHMEOTBOAA MOXKET BbITb
HafoKeHa 30Ha 3alUWTbl OMOP, HECYLIMX TPOCHI, KOTOPas CTPOMTCA KaK 30Ha [BOMHOMO CTEPIKHEBOTO
MO/IHMEOTBOAA, €C/N pPacCcTosHKe L mexay onopamm meHblle Lmax, BbldMCAeHHOro no popmynam Taba.
3.6. B NpoTMBHOM C/y4ae oOMoOpPbl AOMKHbI PAacCMATPUBATLCA KaK OAMHOYHbIE CTEPXKHEBbIE
MO/THUEOTBOApbI.

Koraa Tpockl HenapannenbHbl UK PasHOBLICOKM, DO UX BbICOTa M3MEHAETCA NO A/JMHEe NponeTa,
0N OUEHKM HaAZeXHOCTM MX 3aluTbl  ClefdyeT BOCMO0/b30BaThCA CheLMaibHbIM  MPOrpaMMHbIM
obecnedyeHnem. TaKKe pekoMeHAyeTca MocTynaTb Npu 60/bLWMX NpoBecax TPOCOB B MposeTe, YTobbl
M36eXaTb M3NNLHMX 3aMNacos N0 HaAEKHOCTH 3aLLUMTLI.

3.3.2.5. 30Hbl 3alMTbl 3aMKHYTOr0 TPOCOBOIrO MOJIHMEOTBOAA

PacueTHble dopmyabl M. 3.3.2.5 MOryT MCNoONb30BaTbCA /1A OnpeleseHus BbICOTbl MoaBeca
3aMKHYTOro TPOCOBOrO MOJIHWMEOTBOAA, NpPeAHa3HAYeHHOro ANs 3alMTbl ¢ TPebyeMon HaZeKHOCTbO
obbeKkToB BbicoTOM hO < 30 M, pa3sMelleHHbIX Ha MNpPAMOYroibHOW njowanxke naowaaso SO BO
BHYTPeHHeM obbeme 30Hbl MPU MUHUMASbHOM FOPU3OHTAZIbHOM CMELLEHUM MEXIY MOMHUEOTBOAOM W
obbekToM, paBHom D (puc. 3.5). Moa BbICOTOWM MNojBeca Tpoca NoApasyMeBaeTcd MUMHUMMabHOe
PacCToAHME OT TPOCa A0 MOBEPXHOCTM 3EM/IN C YYETOM BO3MOXKHbIX MPOBECOB B IETHUI CE30H.

[na pacyeTta h ncnonbsyeTca BbipaxKeHMe:



h=A+ B x hO (3.9)

B KOTOPOM KOHCTaHTbl A 1 B onpenenatTca B 3aBUCMMOCTM OT YPOBHA HaAEXHOCTM 3aLlUmMTbl MO
cneaytowmm dopmynam:
a) Ha4eXHOoCTb 3aWnTbl P3=0,99

A =-0,14 + 0,252(D - 5) + (3.10)

-4
+ [0,127 + 6,4 x 10 (D - 5)] \/SO

-3
B=1,05-9,08 x 10 (D - 5) + (3.11)

-3 -5
+ [-3,44 x 10 + 5,87 x 10 (D - 5)]1 \/SO

©) HamexHOCTbL 3ammTel P3 = 0,999

A =-0,08 + 0,324(D - 5) + [0,161 + 2,41 x (3.12)

x 10 + 1,25 x 10 (D - 5)] \/SO

PacyeTHble COOTHOLLEHWA cnpaseanmsbl, Korga D > 5 m. PaboTa ¢ MeHbLWNMM FOPU30HTAIbHbIMK
CMeLLeEHMAMN Tpoca HelenecoobpasHa M3-3a BbICOKON BEpPOATHOCTM 0BPATHbIX MNEPEKPbITUIA MOAHUM C
Tpoca Ha 3awmuwaembii  06beKT. [lo  3KOHOMMYECKMM COODpParKeHMAM  3aMKHYTble TPOCOBble
MO/IHMEOTBOAbI HE PEKOMEHAYIOTCA, Koraa Tpebyeman HageKHOCTb 3aLmTbl MeHbLue 0,99.

Echm BbicoTa obbekTa npesbiwlaeT 30 M, BbICOT@ 3aMKHYTOrO TPOCOBOIO MOJIHMEOTBOAA
onpeaenseTca ¢ NOMOLLbIO MporpamMmHoro obecrnedeHua. Takke cnefyeT MOCTynaTb AAA 3aMKHYTOro
KOHTypa CNOXKHOM GOpMbl.

Mocne BbiGOpa BLICOTbI MOMHMEOTBOAOB MO MX 30HAM 3alMTbl PEKOMEHAyeTcA MpPOBEPUTH
baKTMUecKyto BEPOATHOCTb MPOPbIBA KOMMbIOTEPHBIMKU CPeACcTBaMM, a B ciydae 6o/abWOro 3amnaca no
HaZEeXXHOCTU MPOBECTM KOPPEKTUPOBKY, 334aBasf MEHbLLYIO BbICOTY MO/IHMEOTBOAOB.

3.3.3. OnpegeneHune 30H 3almTbl N0 pekomeHaaunam MIK

Huxe npuBoaAaTca npaBwna onpeaeneHus 30H 3aliMTbl ANns 06BbEKTOB BbicOTOM A0 60 M,
M3NoKeHHble B cTaHaapTe M3K (IEC 1024-1-1). Mpu NpoeKTUPOBaHUK MOXKeT ObiTb BblbpaH nt0HOM
cnocob 3aWmThl, 0AHAKO NPAKTMKA NOKa3bIBAET LEeeco0bpa3HOCTb MCMNOb30BAHMA OTAE/bHBIX METOA0B B
cnenyrowmx cayyanx:

MeTOZ, 3aLMTHOrO Yrna MCNoab3yeTca A8 NPOCTbiX MO GOPME COOPYKEHMM MAN AN MANEHBKUX
yacTen 60AbLLINX COOPYKEHUN;

MeToA, GUKTUBHOMN cdHepbl NOAXOANT A7 COOPYIKEHWI CAOKHON GOPMbI;

NPMMeEHeHWe 3alMTHOM CeTKM uenecoobpasHo B obuiem ciaydae M 0CobeHHO ANs 3aluThl
NoBepxXHOCTEN.

B 1abn. 3.8 ana ypoBHel 3awwmTbl |- IV npuBOAATCA 3HAYEHUA YINIOB MPU BEPLUMHE 30HbI 3aLWMTHI,
paanycel GUKTUBHOM cdepbl, a TaKKe Npeae bHO AONYCTUMbIN War ASYENKn CETKN.

Tabnuua 3.8



MAPAMETPbI A1 PACHETA MOJHUENPUEMHWMKOB MO PEKOMEHOAUMAM M3K

YpoBeHb | Pagunyc Yron anbda, rpaa,., npu Bep- War ayenkn
3aWMTbI bunKTMBHON cdepbl WMHE MOSIHMEOTBOAA ANA 3/a- CETKM, M

R, m HWI Pa3IMYHON BbICOTbI h, M

20 30 45 60

| 20 25 <*> <*> <*> 5
Il 30 35 25 <*> <*> 10
1l 45 45 35 25 <*> 10
\% 60 55 45 35 25 20

<*> B 3TWX CyYanx NPUMEHMMbI TOIbKO CETKM MAN GUKTUBHbIE chepbl.

CTep*KHEBbIE MOMTHUENMPUEMHUKM, MaYTbl M TPOChI PA3MELLAOTCA TaK, YTOObI BCE YacTM COOPYKEHUS
HaXOAMNCL B 30HE 3allMTbl, 06pa30BaHHOM Noa, yriom anbda K BEPTUKaAW. 3alimMTHbIN Yron BbibupaeTcs
no Tabn. 3.8, npuyem h ABAsSETCA BbICOTOM MONHMEOTBOAA Ha, MOBEPXHOCTbIO, KOTOpasa byaeT 3alumiieHa.

MeToa, 3alUMTHOrO yria He ucnonb3yetcs, ecan h bonblie, yem paauyc GUKTUBHOW coepsl,
onpeaeneHHbi B Tabn. 3.8 414 COOTBETCTBYIOLLETO YPOBHA 3aLLMUTbI.

MeTton, GUKTMBHOM chepbl UCMONbIYETCA, YTODbLI ONPEAENNTb 30HY 3alLMTbI 415 YacTn UaK obnacTen
COOPY}KEHUS, Korda COrnacHo Tabn. 3.4 UCKAYEHO onpedeneHue 30Hbl 3alMTbl MO 3aLUMUTHOMY YIy.
Ob6BbeKT cuMTaeTca 3allylIeHHbIM, ecin GUKTUMBHaA cdepa, Kacanacb MOBEPXHOCTM MOIHMEOTBOAa MU
NNIOCKOCTM, HAa KOTOPOW TOT YCTAHOB/IEH, HE MMEET 0BLMX TOYEK C 3alMLLIAEMbIM OBOBEKTOM.

CeTKa 3alMLLAET NOBEPXHOCTb, €C/IN BbINMOMHEHbI CAeAyoWMe YCA0BUS:

NPOBOAHMKM CETKM MPOXOAAT MO Kpato KPblliM, €CAW Kpbllla BbIXOAWUT 3a rabaputHble pasmepsbl
30aHuA;

NPOBOAHUK CETKM MPOXOAMT MO KOHbKY KPbILW, €C/IM HAaKNOH KpbiliM npesbiwaeTt 1/10;

H0OKOBbIE MOBEPXHOCTN COOPYMKEHMA Ha YPOBHAX Bbllle, YeM paanyc GUKTMBHOM chepbl (cm. Taba.
3.8), 3aluMLEHbI MONHUEOTBOAAMM NAU CETKOMN;

pa3mMepbl AYEMKM CETKM He Bonbliue NpuBeAeHHbIX B Tab. 3.8;

CeTKa BbIMOAHEHa TakMM cnocobom, YTobbl TOK MOMHMM MMEN Bcerda, No KpahHen mepe, [Ba
Pa3fIMYHbBIX MYTU K 333eMIUTENO; HUKAKME META/IIMYECKME YaCTM He [I0/KHbl BbICTYNaTb 3@ BHeLIHWE
KOHTYpPbI CETKM.

MPOBOAHNKM CETKM AONKHbI ObITb MPOSOMKEHbI, HACKO/IbKO 3TO BO3MOXHO, KpaT4aMMMM NyTAMM.

3.3.4. 3awmTa INEKTPUHECKNX METANNNYECKNX KabenbHbIX ANHWM nepenadun N\al'l/lCTpafleOlZ n
BHYTPMN3OHOBbLIX ceTen cBA3mn

3.3.4.1. 3awWmTa BHOBb NPOEKTMPYEMbIX KabebHbIX TMHUI

Ha BHOBb MPOEKTUPYEMbBIX W PEKOHCTPYMPYEMbIX KabenbHbIX JIMHUAX MArucTpaibHoOM K
BHYTPM3OHOBbIX CeTel <*> CBA3M 3aWMTHbIE MEPONPUATUA CAedyeT NpeaycMaTpMBaTh B 06A3aTe/IbHOM
NopsAAKe Ha Tex y4yacTKax, rae BeposaTHaA MNOTHOCTb MOBPEXKAEHWN (BEPOATHOE YMCAO0 OMACHbIX YAapOB
MOJTHMM) NpeBbIWaeT A0NYCTUMYLO, yKa3aHHYo B Tab. 3.9.

<*> MarucrtpanbHble cetTnm - cetu Ana nepefadyv UMHPopMauMmM Ha Oo/blive PaCCTOAHUS;
BHYTPM3OHOBbIE CETU- CETM A1A Nepedayn MHGopMaLUM Mexay 001aCTHbIMM U PANOHHBIMU LIEHTPaMMU.

Tabnunua 3.9

AONYCTUMOE YMCNO ONACHbLIX YOAPOB MOJTHM HA 100 KM
TPACCbI B FOZ, AN1A SNEKTPUYECKIMX KABE/IEV CBA3K

Tun kabens JonycTmmoe pacyeTHOE YMCIO OMaCHbIX Y/AapoB
MOAHMM Ha 100 Km Tpacchl B rog n0




3.3.4.2. 3aWmTa HOBbIX IMHWIA, NPOKAAZAbIBAEMbIX BOM3U Y¥Ke CYLLECTBYHOLLMX

Ecan npoektupyemas KabenbHas /fMHUA NpoknagapiBaeTca BOAM3M cyllecTBytowen KabenbHon
MarmcTpanm n n3BecTHO GaKkTUYECKOEe YUC/IO MOBPEXKAEHNIN NOCNeAHEN 3a BPeMA 3KCNayaTalmmn CPOKOM
He meHee 10 neT, TO NPM NPOEKTUPOBAHMM 3aWMTLI Kabena OT yAapoB MOAHMM HOPMa Ha AOMYyCTUMYO
NNIOTHOCTb MOBPEXAEHUNA AOMMKHA YYMTbIBATb OTAMYME (GAKTUYECKOM M pPacyYeTHOW MOBPENKAAEMOCTU
CyLLEecCTBytoLLEeN KabenbHON IMHUN.

B 3Tom cayvae fonycTMmas MNAOTHOCTb NO MNOBPEXAEHWI MNPOEKTUpyeMor KabenbHoW AMHWUK
HaXOAMUTCA YMHOMEHWEM AOMYCTUMOM MAOTHOCTM M3 Tabn. 3.9 Ha OTHOWEHWE pPacYeTHOW np U
baKkTMYecKkoi N NoBpex4aEMOCTEN CYLLEeCTBYIOLLErO Kabens oT yaapos MmoiHMK Ha 100 Km Tpacchl B roa:

n0=n0x (np/nd).

3.3.4.3. 3awWmTa CyLWecTBYOLLMX KabeNbHbIX TUHUI

Ha cywiecTBytowmx KabenbHbIX TMHUAX 3aLLUTHbIE MEPOMNPUATMA OCYLLECTBAAIOTCA HA TEX y4YacTKaX,
rae NPou3oLWanN NOBPEXKAEHWA OT YA3aPOB MOHUM, MPUYEM AMHA 3aLLMWAEMOro y4acTka onpeaennaeTtcs
YCNOBUAMM MECTHOCTM (MPOTANKEHHOCTbIO BO3BbILEHHOCTM WKW Y4aCTKa C MOBbIWEHHbIM YAeNbHbIM
COMPOTMBAEHMEM TPYHTA M T.M.), HO MpUHUMaeTcs He meHee 100 M B KaKaylo CTOPOHY OT MecTa
nospexaeHna. B sTux cayyadax npegycMaTpuBaeTca MPOKA3aZKa rPo303alUMTHbLIX TPOCOB B 3emne. Ecaum
noBpexgaercA KabenbHaa AWMHWA, YXKe MMeloWwaa 3aluTy, TO MoCNe YCTPaHEHWA MOoBPEXAEHNA
NPOM3BOANTCA NPOBEPKA COCTOAHMA CPEACTB rPO303aLUMTbl M TONbKO NOC/e 3TOro NPUHUMAETCA pelleHme
06 obopyaoBaHMM AONOAHUTENBHOM 3aLUMUTbI B BMAE MPOKAAAKM TPOCOB MAWM 3aMeHbl CyLLEeCTBYHOLLEro
Kabens Ha bonee CTOMKMI K pa3psagam MoaHMK. PaboTbl No 3aWmMTe A0MKHbI OCYLLECTBAATLCA CPa3y nocne
YCTPaAHEHMA rPO30BOr0 NOBPEKAEHMA.

3.3.5. 3awmTa ONTUYECKMX KabenbHbIX AMHWA Nepeadn MarucTpasbHON U BHYTPM3OHOBBIX CETEN
CBS3N

3.3.5.1. [lonycTUMOE 4MCNO OMacCHbIX YA3apOB MOJHUM B OMNTUYECKME SIMHUM MArucTpasbHOM U
BHYTPM3OHOBbIX CETEN CBA3M

Ha npoeKTupyemblx ONTUYECKUX KabesnbHbIX NMHUAX Nepefadm MarmcTpaabHOM M BHYTPU3OHOBbIX
ceTel CBA3M 3aLUMTHble MEPONPUATMA OT MOBPEXAEHUI yAapamu MONHWUM NpPedyCMaTPMBAOTCA B
0653aTe/IbHOM MOPAAKE Ha Tex y4yacTKax, rae BepoATHOE YMCAO OMacCHbIX YAapoB MOAHWM (BeposTHas
NNOTHOCTb NOBPEXKAEHM) B Kabenn npesbilWaeT A0NYCTMMOE YUCAO, YKa3aHHoe B Taba. 3.10.

Tabnnua 3.10

JONYCTUMOE YMCO OMACHbBIX YOAPOB MOJTHM HA 100 KM
TPACCbI B TOZ1, 418 ONTUYECKMX KABENEM CBA3N

HasHaveHune B ropHbIX parioHax 1 paloHax co CKaNbHbIM B ocTanbHbIX
Kabens TPYHTOM NPW yAENbHOM CONPOTMBAEHUM panoHax
cBbile 500 Om X M 1 B paioHax
MHOTONETHEN MEP3/10TbI
Kabenu 0,1 0,2
MarmcTpasibHoOM
CETU CBA3K
Kabenn 0,3 0,5
BHYTPM3OHOBOM
CETU CBA3K

3.3.5.2. PekomeHayemble KaTeropnm MOoSHUECTOMKOCTM ONTUYECKMX KabesibHbIX TMHMI



MpM  NPOEKTUPOBAHWUM  OMTUYECKUX  KabenbHbIX  JMHWIA  Nepedadn  NpeaycmaTpuBaeTca
MCNONb30BaHWe Kabenen, MMeLWMX KaTeEropmio MO MOJHUECTOMKOCTM He HUXKEe NpUBEeAEHHbIX B Taba.
3.11, B 3aBMCMMOCTM OT HasHaveHuAa Kabenen M ycnoBWMn NPOKNaAKM. B aTom cnyyae npu npoknagke
Kabenel Ha OTKPLITOM MECTHOCTM 3alluTHble Mepbl MOryT noTpeboBaTbCA KpalHe peaKo, TONbKO B
PaoHaXx C BbICOKMM yAe/IbHbIM COMPOTUBAEHNEM FPYHTA M MNOBbILWEHHOW rPO30BOI AEATEbHOCTbIO.

Tabnmua 3.11

PEKOMEHAYEMBbIE KATETOPMW MO MONMHMECTOMKOCTH
ONTUMYECKMX KABENIbHbBIX IMHWIA

PanoHbl Ons marmctpanbHOM Lna BHYTPU30OHOBbLIX
CeTn CBA3N ceTel CBA3U
C yaenbHbIM CONPOTUB/IEHMEM [- 111 [- 1V

rpyHTa A0 1000 Om x m
C yaenbHbIM CONPOTUB/IEHMEM [, Il [- 111
rpyHTa cabiwe 1000 Om X m
C MHOrosieTHeEMepP3/1bIM FPYHTOM | [, 1l

3.3.5.3. 3almMTa CyWEeCTBYIOLLMX ONTUYECKMX KabenbHbIX TMHNIM

Ha cyuwlecTBytowmx ONTUYECKMX KabenbHbIX AUHUAX MNepedayn  3allUTHble  MeponpuaTus
OCYLWECTBMIAIOTCA Ha TeX y4yacTKax, rae Npom3OoWan NOBPeXAeHMA OT yAapOB MOMHWUKM, MpUYem AJWMHa
3alMLAEMOro y4acTKa OonpeaensieTca yC/OBUAMM MECTHOCTU (MPOTAMKEHHOCTbIO BO3BbILIEHHOCTU WK
y4yacTKa C NOBbILLEHHbIM YAEAbHbIM COMPOTUBAEHUEM FPYHTA U T.M.), HO AO/XKHa ObITb He meHee 100 M B
Kaskayt0 CTOPOHY OT MecCTa MOBpPEeXAeHMs. B 3Tux ciaydanax HeobXxoaumo npeaycmaTpuBaTb MPOKAAAKY
3aWMTHbIX NPOBOAOB.

PaboTbl Mo obopyaoBaHMIO 3aLMTHbIX MEpP AO/MHbI OCYLLECTBAATLCA Cpa3y MNOC/Ae YCTpaHeHUs
rPO30BOro NOBPEXAEHMA.

3.3.6. 3awmTa oOT YOapoB MOJTHUWN INTEKTPUYECKNX N ONTUHECKUX Kabenen CBA3K, NPOSIOKEHHbIX B
HaceNeHHOM MyHKTe

MNpwn npoknaake Kabenen B Hace/eHHOM MyHKTE, KPOMe C/iydasa nepecedeHua u conmkeHma ¢ B/
HanpskeHnem 110 KB v BbllWe, 3aWMTa OT yAapPOB MOJTHUM He NpeayCMaTpmuBaeTcs.

3.3.7. 3awmTa Kabenen, NPONOKEHHbIX BAOAb OMNYLIKM neca, BOAM3N OTAE/IbHO CTOALIMX AEPEBLESB,
onop, mayt

3almTa Kabenei cBA3NM, NPOMOKEHHbIX BAOAbL OMYLWKW Neca, a TakKe BOAM3M 06BHEKTOB BbICOTOM
bonee 6 M (OTAENbHO CTOALWIMX [EPeBbeB, OMNop JIMHUIA CBA3W, NUHWUIA 3NeKTponepedadu, mauT
MO/IHMEOTBO/IOB M T.M.), NPeAyCMaTPUBAETCA, €CN PACcCTOAHNE MexXay Kabenem n 06beKTOM (MK ero
NoA3eMHOM YacTbio) MeHee pacCTOAHUI, NpUBeAeHHbIX B TabA. 3.12 ANnA pasnnyHbIX 3HaYeHU yaeNbHOro
COMPOTUBNEHNA 3EMAIN.

Tabnnua 3.12

JONYCTUMBbIE PACCTOAHNA MEXAY KABE/IEM W 3ASEMJIAIOLLNM
KOHTYPOM (OMOPOM)

YaensHoe conpoTusaeHne HavmeHblUlee A0NyCTMMOE paccToAHMe,
rpyHTa, Om X m M

[o 100 5

bonee 100 oo 1000 10




bonee 1000 15

4. 3ALLWTA OT BTOPUYHbIX BO3AENCTBMIA MOJTHAM
4.1. Obuime NoNoKeHs

B pasgene 4 UW3NOXKEeHbl OCHOBHblIE MPWMHLMMbLI 3alMTbl OT BTOPWMYHBIX BO3AEUCTBUIA MOAHWUU
3NEKTPUYECKUX N INEKTPOHHBIX CUCTEM C y4eTOM pekomeHdaumii MIK (ctaHaapT 61312). 31 cuctemsl
MCNONB3YIOTCA BO  MHOIMX OTPacaAX MPOW3BOACTBA, MNPUMEHAIOWMX [OCTaTOYHO C/AOXKHOE U
noporocTosulee obopyaosaHne. OHM Honee YyBCTBUTE/bHBI K BO3AENCTBUIO MOHUKM, YEM YCTPOMCTBA
npeablaywmx NOKONEHW, MO3TOMY HeobXoAMMO MNPUMEHATb ChneumasbHble Mepbl MO WX 3aWwmTe OT
OMacHbIX BO3AENCTBUIM MOSIHUM.

4.2. 30Hbl 3aLMTbI OT BO3AENCTBMA MOTHUM

MpOCTPaHCTBO, B KOTOPOM PACMOOMKEHbI INEKTPUYECKME U DNEKTPOHHbIE CUCTEMbI, AOMKHO ObITb
pa3feneHo Ha 30Hbl Pa3/IMYHOM CTEMEHM 3aWMTbl. 30HbI XapPaKTEPU3YIOTCA CYLLECTBEHHBIM M3MEHEHMEM
3/1EKTPOMarHMUTHbIX MapameTpoB Ha rpaHuuUax. B obliem ciyyae, 4em Bbille HOMEp 30Hbl, TEM MeHblle
3HaYeHMA NAPaAMETPOB 3EKTPOMArHUTHBIX NMOJEN, TOKOB M HAMPAKEHWNA B MPOCTPAHCTBE 30HbI.

3oHa 0- 30Ha, roe Kaxkabli OOBbEKT MOABEPNKEH MPAMOMY yAapy MOJHUW, U MO3TOMY Yepes Hero
MOXET NpOoTeKaTb MOJHbIA TOK MOSHWUW. B 3TOM 061aCTU 31EKTPOMArHUTHOE Nose MMeeT MakcMMasibHoe
3HaueHue.

3oHa OE- 30Ha, rae 06beKTbl He NoABEPMKEHbI MPAMOMY yAapPy MOSHMUM, HO 31EKTPOMarHMTHoe nose
He ocnabneHo 1 TakKe MMEET MaKCMMa/lbHOE 3HaYEeHMeE.,

30Ha 1- 30Ha, rae 06bEeKTbl He MOoABEPMKEHbI MPSAMOMY YAAPY MOJIHUMM U TOK BO BCEX MPOBOAALMX
S/1eMEeHTax BHYTPW 30Hbl MeHblle, Yem B 30He OE; B 3TOM 30HE 3/1eKTPOMArHWTHOe Nose MOXKeT ObiTb
ocnabneHo aKpaHMPOBaHUEM.

Mpoune 30HbI YyCTaHaBAMBAOTCA, €CAn TpebyeTca AasbHelliee yMeHblieHWe ToKa W/uau
ocnabneHne aNeKTPOMArHUTHOO NojA; TPeboBaHUA K MapameTpam 30H ONpPeaenatoTca B COOTBETCTBUM C
TpebOBaHMAMM K 3aLLMTE PA3/IMYHBIX 30H OObeEKTa.

Obuwme NpuHLMNbI pasaeneHmsa 3aWmWLaemoro NpocTPaHCTBa Ha 30HbI MOTHME3ALWMTbI MOKAa3aHbl
Ha puc. 4.1.

Ha rpaHuuax 30H [OO/KHbI OCYLWECTBAATLCA MEpPbl MO 3KPAHMPOBAHUIO W COEAMHEHWMIO BCeX
nepeceKatoWwmx rpaHnLy MeTanIMYeCKMX 3N1EMEHTOB U KOMMYHMUKaLMIA,

[Be NpoCTPaHCTBEHHO pa3fdeneHHble 30Hbl 1 C MOMOLLbIO 3KPAHMPOBAHHOIO COEAMHEHWUA MOTYT
0bpaszoBaTb 06LIYt0 30HY (puc. 4.2).

4.3. DKpaHMpoBaHue

JKpaHMpoBaHMe ABAAETCA OCHOBHbIM CMOCOOOM YMEHbLLIEHMSA 31EKTPOMArHUTHbIX MOMEX.

MeTannmyeckan KOHCTPYKLUMS CTPOWUTENBHOMO COOPYMKEHWA WCMOMb3YeTCA WM  MOXKET OblTb
Mcnosib3oBaHa B KayecTBe aKpaHa. MNogobHas sKpaHHas CTPyKTypa obpasyeTtca, Hanpumep, CTasbHOM
apMaTypoi KpbllWW, CTEH, MOMOB 34aHWA, a TaKKe METaAIMYECKMMM AeTanaMK KpbiwwW, ¢acagos,
CTaNbHbIMW KapKacamu, pelleTkamm. 3Ta aKpaHMpYoLLas CTPYKTypa obpasyeT 31eKTPOMArHUTHbIN 3KPaH C
OTBEPCTUAMM (33 CYET OKOH, ABEpel, BEHTUAALMOHHBIX OTBEPCTUIA, Lara CETKM B apmaType, Lenen B
meTannnyeckom dacase, oTBEPCTUI ONA NUHUI SNEKTPOCHABNKEeHUA 1 T.M.). [Ns yMeHblueHUs BAUAHUSA
3/1EKTPOMArHUTHbIX MOMEN BCE METa/IZIMYECKME 3N1EeMEHTbl 0BbeKTa 3NEKTPUYECKM OObeaMHSIOTCS U
COEZIMHAIOTCA C CUCTEMOWN MOJTHME3ALLNTDI (purc. 4.3).

Ecnn Kabenu npoxoaat mexay coceaHMMN 0ObeKTamK, 3a3eMANTENM NOCAEAHNX COEANHAOTCA ANA
YBE/IMYEHUA YMCNa NapanfieNibHbiX NPOBOAHMKOB M yYMeHblueHusa, Baarogapa 3TOMy, TOKOB B Kabensx.
Takomy TpeboBaHWMIO XOPOLWIO YAOBAETBOPAET CMCTEMA 3a3eM/IEHUA B BUAE CETKWU. [N yMeHblUeHUs
MHOYLMPOBAHHBIX MOMEX MOMHO MCMO/b30BaTb:

BHeLlHee 3KpaHMpPOBaHWe;

PaUMOHANbHYIO NPOKNAAKY KabenbHbIX TMHWUIA;



SKPaHUPOBAHWE NNHWIA NUTAHUA U CBA3U.

Bce 3T meponpuaTUA MOTYT BbiTb BbINONHEHbI OAHOBPEMEHHO.

EcAv BHYTPM 3alUMLIAEMOro MPOCTPaHCTBA MMEIKTCA 3KpPaHMpPOBaHHble Kabenn, ux 3sKpaHbl
COeAMHAITCA C CUCTEMOM MOJTHME3ALLUMTbI Ha 060MX KOHLLAX M Ha rpaHuLIax 30H.

Kabenu, nayuime ot ogHOro obbekTa K Apyromy, No BCEW A/IMHE YKNa[blBAOTCA B METa/lIMdeckme
TpyObl, ceTyaTble Kopoba wanM enesobeToHHble Kopoba C ceTyaToM apmaTtypoi. MeTanamyeckune
31eMeHTbl TPyD, KOPOOOB M 3KpPaHbl Kabenen CoeAnHAIOTCA C YKa3aHHbIMM OOWMMK LLMHAMKN ODBEKTOB.
MOXHO He WCNoAb30BaTb MeTan/imMyeckme Kopoba WAM NOTKM, eCanm 3KkpaHbl Kabenelt cnocobHbl
BblAEpKaTb Npeanonaraemblii TOK MOJTHUM.

4.4. CoeanHeHumA

CoeMHEHNA METaNANYECKUX SN1EMEHTOB HEOBXOAMMbI ANA YMEHbLUEHWA PAa3HOCTU MOTEHLMAN0B
MEXIYy HUMW BHYTPM 3alimliaemoro obbekTa. CoegMHEHMA HAXOOALWMXCA BHYTPM 3aLUMLLIEMOrO
NPOCTPAHCTBA M MepeceKatolmx rpaHuLbl 30H MOSHME3ALMTbl METANIMYECKMUX INEMEHTOB U CUCTEM
BbINO/IHAIOTCA Ha rpaHMuax 30H. OCyWecTBAATb COEAMHEHWMA credyeT C MOMOWbIO  creumanbHbIX
NPOBOAHMKOB WAM 3aXMMOB M, KOrga 370 HeobxoAMMO, C MOMOLLbBIO YCTPOWUCTB  3aliMTbl  OT
nepeHanpsKeHun.

4.4.1. CoeAMHEHMA Ha rpaHmML,ax 30H

Bce BxoadLLMe CHapy»Kn B 06 bEKT NPOBOAHMKM COEAMHAIOTCA C CUCTEMOM MOTHNE3ALLMTDI.

Ecnn BHelHMe MPOBOAHWKKU, CUAOBbIE Kabenu nan Kabenum cBA3M BXOAAT B OOBEKT B Pa3fIMYHbIX
TOYKaX M NO3TOMY MMEETCA HECKO/IbKO ODLWMX LWWH, NOCAeAHMEe NPUCOeAMHAIOTCA N0 KpaTyanllemy nyTm K
3aMKHYTOMY KOHTYPY 3a3eM/IEHUA UAWU apMaType KOHCTPYKLMM M METANIMYECKON BHellHel obnnuoBKe
(npn  ee Hannumm). EcnM  3aMKHYTOrO  KOHTypa 3a3eM/EeHMs HeT, YyKasaHHble obuine WWHbI
NPUCOEANHAIOTCA K OTAE/bHbIM 33a3eMAAIOLMM 31EKTPOAaM W COeAMHAIOTCA BHELWHMM KO/bLEBbIM
NPOBOAHMKOM W/IM Pa30PBaHHbIM KOMbLUOM. ECiM BHeLWIHME NPOBOAHMKN BXOAAT B OOBEKT Haj 3emMAel,
obupe WrHbl NPUCOEANHAIOTCA K TOPU3OHTAIbHOMY KO/bLEBOMY MPOBOAHMKY BHYTPU UM CHAPYXKM CTEH.
3TOT NPOBOAHMK, B CBOIO OYepesb, COEANHAETCA C HUKHMUMW NPOBOAHNKAMM U apMaTypPOMN.

MpoBOAHUKM U Kabenn, BxoAsAlwMe B OObEKT Ha YPOBHE 3eMAM, PEKOMEHAYETCA COeAMHATb C
CMUCTEMOM MOJSIHME3aLIMTbI Ha 3TOM Ke yposHe. Obulaa WWHa B TOYKe Bxoda Kabeneh B 3aaHue
pacrnonaraeTcs Kak MOXHO DAMMXKe K 3a3eMANTENI0 U apMaType KOHCTPYKLMMK, C KOTOPbIMUM OHa COeAIMHEHa.

KonbLeBo NPOBOAHWK COEAMHAETCA C apMaTypor MAM APYTUMW SKPAHUPYIOLWMMW 3NEMEHTAMM,
TaKMMM KaK MeTananmyeckas ob6/MLOBKa, yepe3 Kaxiable 5 M. MUHMManbHOe MNonepeyHoe ceyeHue
MeAHbIX MW CTaNbHbIX OLMHKOBAHHbIX 31eKTpoaos- 50 KB. MM.

Ob6ume WuHbl ANAa 06BbEKTOB, MMEWMNX MHOOPMALIMOHHbIE CUCTEMbI, TAE BANSHME TOKOB MOHWM
NpeanonaraeTca CBECTU K MUHUMYMY, cieayeT M3roTaBAMBaTb M3 METANIMYECKUX NMAACTUH C 6OMbLNM
YUCAOM NPUCOEAMHEHU K apMaType UAK APYTMM SKPAHMPYIOLWMM S1eMeHTaM.

[ONA KOHTaKTHbIX COEAMHEHWI U YCTPOMCTB 3alUMTbl OT MNEpPeHanpPAXKeHWn, PACNONOMKEHHbIX Ha
rpaHuuax 304 0 1 1, NPUHUMAIOTCA NapaMeTpbl TOKOB, yKa3aHHble B Tabn. 2.3. Mpu HAaANYMM HECKObKMX
NPOBOAHNKOB HEODXOAMMO YUNUTLIBATb pacnpeneneHmne TOKOB Mo NPOBOAHMKAM.

[Ona NpoBOAHMKOB M Kabenel, BxoAaWwmMx B 0OBEKT Ha YpOBHE 3eM/N, OLEHMBAETCS NPOBOAMMAn
MMM HaCTb TOKA MOSTHUN.

CeuyeHna coeamHUTENbHbIX MPOBOAHMKOB oOnNpeaenatTca cornacHo Tabn. 4.1 wn 4.2. Tabn. 4.1
MCNOb3YeTCA, eC/IM Yepes NPOBOAALLMMN 31eMeHT npoTekaeT bonee 25% Toka MONHMMK, @ Tabn. 4.2- ecan
meHee 25%.

Tabnuua 4.1

CEYEHWMA NPOBOAHWNKOB, YEPE3 KOTOPbIE MPOTEKAET
5O/IbLWAA YACTb TOKA MOJTHUW

YpOBeHb 3aLUNTHI Matepuan CeyeHue, KB. MM, He MeHee




[- 1V Menb 16
[- 1V ANOMUHUI 25
[- IV Keneso 50

Tabnuua 4.2

CEHEHMA NMPOBOAHWMKOB, YEPE3 KOTOPbIE MPOTEKAET
HE3HAYUTE/BHAA YACTb TOKA MO/THNI

YpoBeHb 3aLMThI Matepuan CeyeHune, KB. MM, HE MeHee
[- IV Meapb 6

- IV ANOMUHUI 10

-1V eneso 16

YCTPOWMCTBO 3alMThl OT MNepeHanpaKeHuin BbIBUMPAETCA BblAEPHKMBAIOWMM YacTb TOKa MOAHWUM,
OTPaHNUYMBAIOLIMM NepPeHanpaXeHMa ©  0bpbiBalOLWMM  COMPOBOXAAMOWIME TOKM MOCAE  [NaBHbIX
NUMMNYNbCOB.

MaKcumanbHoe nepeHanpsaskeHne Umax Ha BXOo4e B 0OBEKT KOOPAMHUPYETCA C BblAEPKMBAEMbIM
HanpsXeHem CUCTEMbI.

YT1obbl 3HayeHMe Umax CBOAMAOCH K MUHUMYMY, JIMHUW TPUCOEAMHAIOTCA K OOLWen LWuHe
NPOBOAHUKAMWU MUHUMANbHOW JJINHBI.

Bce npoBoAdAliMe 3NEMEHTbl, TakMe Kak KabenbHble AWHUM, NepeceKalolme rpaHuuUbl 30H
MO/IHME3aLLMTbI, COeAMHAOTCA Ha 3TUX rpaHuuax. CoeaMHeHMe OCyLecTBaAeTca Ha oblieln lWuHe, K
KOTOPOMN TaKsKe MPUCOEAMHAIOTCA SKPaHUpYOLLME M OpyrMe MeTa/IMYeckue sn1emeHTbl (Hanpumep,
Kopnyca obopyaoBaHus).

[ONA  KOHTaKTHbIX 3a)XMMOB WM YCTPOWCTB TMOAaBAEHUS MEepPeHanpsKeHnn napameTpbl TOKa
OLEHMBAOTCA B Ka)KAOM OTAE/bHOM caydae. MaKcMmanbHoe nepeHanpsKeHWe Ha Kaxkaoh rpaHule
KOOPAMHUPYETCA C BbIAEPKMBAEMbIM HAMPAXKEHNEM CUCTEMBI. YCTPOMCTBA 3aLUMTbl OT NepeHanpasKeHun
Ha rpaHMLLAax PasNYHbIX 30H TaKKe KOOPAUHUPYHOTCA MO SHEPTreTUYECKMM XapaKTEPUCTUKAM.

4.4.2. CoeaMHEHMA BHYTPM 3allmMLIaemoro obbema

Bce BHYTpPEHHME NPOBOAALLME 3NEMEHTbl 3HAYMTE/NbHbIX Pa3MepoB, TakMe KaKk Hanpasaswolme
NMOTOB, KpaHbl, METaNAMYecKMe MNOoAbl, Pambl METaNAMYECKMX aBepen, Tpybbl, KabenbHble 0TKH,
NPUCOEAMHAIOTCA K BAMMKaWWwen obwel WnuHe uan Apyromy obliemy COeAMHUTENbHOMY 31eMeHTY Mo
KpaTtdyaliemy nyTu. enatenbHbl U AONOAHUTENbHbIE CORAMHEHNA NPOBOAALLMX SN1EMEHTOB.

MonepeyHble cevyeHna coeanHUTENbHbIX MPOBOAHUKOB YKa3aHbl B Tab. 4.2. MNpeanonaraeTca, YTo B
COeAMHUTENBHBIX MPOBOAHMKAX NPOXOANUT TONbKO HE3HAYMTENbHAA YaCTb TOKa MOSHUW.

Bce OTKpbITble MpoBoAsAWMe YacTM MHOOPMALMOHHbLIX CUCTEM COEAMHAIOTCA B eAMHYH0 ceTb. B
0COBbIX CNYYaAX TaKan CeTb MOMKET HE UMETb COEAMHEHMA C 3a3eMINTENEM.

Ectb ABa cnocoba NpUCOeAMHEHUA K 333eMAUTEMNO META/IMYECKMX YacTel MHPOPMALMOHHbIX
CUCTEM, TaKMX Kak Kopnyca, 0BON0YKM MAM KapKacbl: COeAMHEHUA BbINMOAHAOTCA B BUAE paamManbHOM
CUCTEMbI MW B BUE CETKMU.

MpM MCNONb30BaHUM PaAAMaNbHON CUCTEMbI BCE €e MEeTaN/IMYyeckme 4YacTu M30/MPYHTCA OT
3a3eM/ITeNA Ha BCEM MPOTSKEHUU, KPOME eAMHCTBEHHOM TOYKM coeduHeHusa ¢ HUM. OBblYHO TaKas
CMCTEMA MCMOMb3YeTCA 419 OTHOCUTENbHO HeBOoNbLIMX 0OBLEKTOB, rae BCe 31eMeHTbl U Kabenn BXoaaT B
0OBEKT B 04HOM TOUKE.

PaguanbHaa cMCTEMA 3a3eM/IEHNA NMPUCOSAMHAERTCA K 0OLLIEN cucTeme 3a3eMIeHUs TONbKO B O4HOM
Touke (puc. 4.4). B aTom caydae BCe MHUM M Kabenm mexay ycTponcTBamu 0bopyaoBaHUS AOKHbI
NPOKNaAbIBaTLCA NMapase/ibHO 06Pa3syoLWMM 3834y NPOBOAHMKAM 3a3eMIEHUA /19 YMEHbLUEHUSA NeT/in
MHOYKTUBHOCTW. bnarofaps 3a3emieHuto B OAHOM TOYKE TOKM HM3KOM 4acTOTbl, MosABAAloLMEca npu
yaape MOMHMM, He nonagatoT B MHOOPMALMOHHYIO cUcTemMy. Kpome TOro, MCTOUYHUKM HU3KOYACTOTHbIX
NOMEX BHYTPU MHOOPMALMOHHOM CUCTEMbI HE CO34at0T TOKOB B CUCTEME 3a3eMaeHus. BBo B 3alLUMTHYIO



30HY MPOBOAOB TMPOM3BOAMTCA UCKAOUYUTENbHO B LEHTPANbHOM TOYKE CUCTEMbI YypPaBHUBAHWA
noTeHUManoB. YkasaHHasa obllaa TouKa ABAAETCA TaKKe HauIydyliMM MecTomM MpUcoeanmHeHUs YCTPOMCTB
3alWMTbI OT NEepPeHanpaAKeHUn.

MpW MCNONb30BAHMM CETKM ee METANJIMYECKME YacTU He M30AMPYKOTCA OT 0bllein cucTemsl
3azemnennn (puc. 4.5). CeTka coeamHneTcs c oblen CUCTEMOM BO MHOrMX Todkax. O6blYHO ceTKa
MCNONb3YETCA ANA MPOTAMKEHHbIX OTKPbITbIX CUCTEM, rae 0HopyaoBaHMeE CBA3AaHO OOMbLIMM YMCIOM
Pa3INYHBIX IMHUIN 1 Kabenei 1 rae oHW BXOAAT B OOBEKT B Pa3/IMYHbIX TOUKax. B 3Tom ciiydae BcA cucTema
obnafaeT HU3KMM CONPOTMBAEHMEM Ha BCex YacToTax. Kpome Toro, 60/bloe YMCAO KOPOTKO3aMKHYTbIX
KOHTYPOB CETKM 0cnabndgeT marHutHoe nose B6a13n MHGOPMALMOHHOM cucTemMbl. Mprbopb! B 3aLLMUTHOM
30HEe COeAMHAITCA APYT C APYTOM MO KpaTYaMLWIMM PaCcCTOAHUAM HECKOMBbKMMM MPOBOAHUKAMM, @ TaKkKe C
MeTaNNMYECKMMM YaCTAMM 3aLLMLLEHHOM 30HbI M 3KPAHOM 30Hbl. [TpKY 3TOM MaKCMManbHO MCMOJb3YHOTCA
MMetoLLMEecA B YCTPOMCTBE METaN/IMYECKME YACTW, TaKMe KaK apmaTypa B MOy, CTEHaX M Ha Kpblwe,
MeTaINYecKme peleTkn, MeTananyeckoe oHOpyaoBaHME HEINEKTPUUECKOro HasHayeHUs, Takoe Kak
Tpybbl, BEHTUASLMOHHbIE M KabesbHble Kopoba.

Obe KoHOUrypaumm, paamanbHaa M ceTka, MoryT BbiTb 06beaAnHEHbI B KOMMIEKCHYO CUCTEMY, KaK
MoKa3aHo Ha puc. 4.6. OBbIYHO, XOTA 3TO U He 0bA3aTeNIbHO, COeaMHEHME IOKANBbHOM CETU 3a3eM/IEHMA C
obLel cMCTEMOM OCYLLECTBAAETCA Ha rPaHMLE 30Hbl MOSTHME3ALLMTDI.

4.5. 3a3emnenmne

OcHOoBHa#f 3aZa4a 3a3eMAIOLLETO YCTPOMCTBA MOSTHMESALWMTLI- OTBECTM KaK MOMHO 60/1bLUYIO YacTb
ToKa monHun (50% n 6onee) B 3emnto. OcTasbHas YaCTb TOKa pacTeKaeTcs Mo NoAXOAAWMM K 34aHMUI0
KOMMYHMKauMam (obonodykam kabenei, Tpybam BOAOCHAOMeHWa u T.n.). Npu 3TOM He BO3HWKaloT
OnacHble HanpsXeHuAa Ha CaMoOM 3a3emanTene. ITa 3afaya BbINOAHAETCA CEeTY4aTOM CMCTeMOM nop,
3aHMEeM M BOKPYr Hero. 3asemistolme NpPoBOAHWMKM 0OpPasytoT CEeTYaTblt KOHTYP, 0ObeaMHAOLWMMA
apmaTypy 6eToHa BHM3Yy dyHAAMEHTA. 3TO 0ObIYHbIM METOA, CO3AaHMA SNEKTPOMArHUTHOIO 3KpaHa BHU3Y
30aHUA. KoNbLEeBOM NPOBOAHMK BOKPYT 34aHUA n/mnn B beToHe Ha nepudepumn PpyHaameHTa coeguHaeTcs
C CUCTeMOM 3a3eM/IeHMA 3a3eMAILLMMM NMPOBOAHMKAMKM OObIYHO Yepes Kaxiable 5 M. BHewHun
3a3emMAnTeNb- MPOBOAHUK MOXET OblTb COEAMHEH C YKa3aHHbIMM KO/bLEBLIMM NPOBOAHNKAMM.

Apmatypa 6eToHa BHM3Y GyHAAMEHTA COEAMHAETCA C CMCTEMOM 3a3emsieHunsa. ApmaTypa [0/1KHa
00pa30BbIBATL CETKY, COEANHEHHYIO C CUCTEMOM 3a3eMeHMA 0ObIYHO Yepes Kaxaple 5 M.

MOMHO MCNONb30BaTb CETKY M3 OUWMHKOBAHHOM CTa/M C WWPUHON AYEMKM 0ObIMHO 5 M,
NPUBAPEHHYIO MAM MEXAaHWMYECKM MPUKPENNEHHYIO K MPYTbAM apmMaTtypbl 0BbIYHO 4Yepes3 Kaxapiih 1 m.
KOHLLbI MPOBOAHMKOB CETKM MOTYT CAYXKUTb 333eMIAIOLWLMMMN NPOBOAHUKAMW ANA COEAMHUTENbHBIX MOOC.
Ha puc. 4.7 1 4.8 noKasaHbl NPUMEpPbI CETYATOTO 3a3eM/IAOLLEro YCTPOMCTBa.

CBA3b 33a3eM/IMTeNs U CUCTEMbl COeAMHEeHW co3gaeT cucTeMy 3aszemeHunsa. OCHOBHaA 3ajava
CUCTEMbI 333eM/IEHMA - YMEHblUaTb Pa3HOCTb MOTEHUMAN0B MexXay oObiIMM TOYKaMM 34aHMA U
obopyaoBaHMA. ITa 3aga4a pelwaeTca cosgaHmem 60bLIONO KOMMYECTBa NapannesbHbIX NyTei Ana TOKOB
MOJIHUW U HaBeAEeHHbIX TOKOB, 0OPa3yloWMX CETb C HU3KMM COMPOTUBIEHMEM B LUMPOKOM CMEKTPE YacToT.
MHOXeCTBEHHblIe M MapaiienbHble MNyTM MMEKT pPas/nMyHble pe3oHaHCHble 4acToTbl. MHOXKecTBO
KOHTYPOB C 4aCTOTHO-3aBMCKMMbIMIW COMPOTUBAEHUAMM CO3AAI0T €ANHYIO CETb C HU3KMM COMPOTUBAEHNEM
017 NOMeX pacCMaTPMBAEMOro CNeKTpa.

4.6. YCTPOMCTBA 3aWMTbl OT NepeHanpaxKeHui

YcTpolicTBa 3aluMTbl OT nepeHanpsxeHnin (Y3I1) ycTaHaBAMBAOTCA B MeCTe MepeceyeHus AnHuen
3N1eKTPOCHabXeHMA, ynpaBaeHus, CBA3K, TENEKOMMYHMKALMM TPaHMLbl ABYX 30H 3KpaHupoBaHuA. Y31
KOOPAMHUPYIOT ANA JOCTUKEHWUA NPUEMIIEMOTO PacnpeaeNeHna Harpy3ku Mexay HUMK B COOTBETCTBMM C
MX CTOMKOCTbIO K Pa3pyLUeHWto, a TaKKe ANA YMEeHblUeHWA BEePOATHOCTU paspylweHMa 3almLiaeMoro
obopyaoBaHWA Mo, BO3AENCTBMEM TOKA MOHUM (puc. 4.9).

PekomeHAayeTca BxoAAWME B 343aHWE NUHWUKM MUTAHUA W CBA3U COEAMHATb OAHOM LWMHOW W
pacnonaratb ux Y3l Kak MOXHO OAMKe OAHO K Apyromy. 3TO OCODEHHO BaXHO B 3JaHMAX M3
HesKpaHMpYtoLWero matepmana (aepesa, Kupnuya v 1.n.). Y3I BbIbUpatoTca U yCTaHaBAMBAIOTCA Tak, YToObI
TOK MOJIHUM Obl/1 B OCHOBHOM OTBE/EH B CUCTEMY 3a3eMIEHNA Ha rpaHuLe 30H 0 u 1.



TaK KaK 3Heprmsa TOKa MOJHMM B OCHOBHOM PaCcCEMBAETCA Ha yKa3aHHOW rpaHuue, nocaeayowme
Y3M 3aUMLLAI0T AMLb OT OCTaBLIENCA IHEPTUM M BO3AENCTBUA 31EKTPOMArHUTHOro nonsa B8 3oHe 1. AnA
HaWy4Len 3aWmTbl OT NepeHanpaKeHWn Npu yctaHoBKe Y31 MCNONb3YOT KOPOTKME COeAMHUTENbHbIE
NPOBOAHMKM, BbIBOABI U Kabenu.

Ncxoga m3 TpeboBaHMI KOOpPAMHAUMM M30AALUMM B CUAOBbLIX YCTAHOBKAX M YCTOMYMBOCTU K
NoBpeXAeHNAM 3aliuiaemoro obopynoBaHua, HeobxoamMmo BblbMpaTh ypoBeHb Y3 No HanpAKeHUto
HUKE MaKCMMaNbHOro 3HayeHWus, 4Tobbl BO3AENCTBME Ha 3almuiaemoe obopyaoBaHMe Bcerga Obiio
HWXKe O0NYCTUMOro HanpsxeHus. ECM ypoBeHb YCTOMUYMBOCTM K MOBPEXKAEHWUAM HEW3BeCTeH, cneadyeTt
MCNONb30BaTb OPUEHTMPOBOYHBIM MW NONYYEHHbIV B pe3y/bTaTe UCMbITaHWI ypoBeHb. Konnyectso Y3 8
3alUMLLIAEeMOl CUCTEME 3aBMCUT OT YCTOMYMBOCTM 3allMliaeMoro obopyaoBaHMA K MNOBPEXAEHWAM U
XapaKTepuUCcTnK cammx Y3rl.

4.7. 3almTa 060pya0BaHMA B CYLLECTBYOLWMX 3AaHUAX

Bce BO3pacTatolliee UCNOAb30BaHWE CIOXKHOTO 3NEKTPOHHOIO 060PYA0BAHWA B Y)KE CYLLECTBYHOLLMX
30aHMAX TpebyeT Honee HaAEKHOW 3aWMTbl OT MOMHUMM W APYIUX 3NEKTPOMATHUTHBIX MOMEX.
MPMHUMAETCA BO BHMMaHMWeE, YTO B CYLLECTBYIOWMX 34aHUAX Heobxoammble Mepbl N0 MOSHMe3almTe
BbIOMPAlOT C y4yeToM OcCoBeHHOCTEel 34aHMA, TaKMX KaK KOHCTPYKTMBHbIE 3/1EMEHTbI, CyLlecTBytollee
cunoBoe 1 MHPopMaLmoHHoe obopyaoBaHuMe.

HeobxoaMmoCTb B 3alLMTHBIX Mepax M MX BbIBOp onpenenatoT Ha OCHOBAHWUM MCXOAHbIX AAHHbIX,
KoTopble cOBMPAtOT Ha CTaauMu MNPeanpoOeKTHbIX M3bICKaHWWA. TIPUMEpPHbIA MNepedyeHb TaKMX AaHHbIX
npuseaeH B Tabn. 4.3- 4.6.

Tabnvua 4.3

NCXOAHbIE JAHHBIE O 30AHVN N OKPYEHNN

N XapaKTepucTnka
n/n
1 MaTepuan 34aHWA- KAMEHHan KNaaKa, KUpnud, Aepeso,
*ene3obeToH, cTaNbHOWM KapKac

2 EAMHOe 3aHWe UM HECKONIBbKO OTAENbHbIX 610KOB ¢ H0AbLINMM
KOIMYECTBOM COEAMHEHWNN

HW3Koe 1 NN0CKoe MM BbICOKOE 3aaHne (pa3mepbl 34aH1s)
CoefiMHeHa i apmaTypa no BCemy 34aHuto

CoefiHeHa v 3NEeKTPUYECKM MeTanndecKas 0b6anLoBKa

Pasmepbl OKOH

MmeeTca M BHELIHAS CUCTEMA MOSHWE3aLLMTbI

TWUN 1 KAYEeCTBO BHELIHEN CUCTEMbI MOJTHNE3ALLUTI

Tun no4sbl (KaMeHb, 3eMmnA)

10 | 3a3emneHHble 3N1eMEHTbI COCeAHUX 3A4aHUI (BbICOTA, PacCcTOsHME [0
HUX)

[Nol Nool B NN Kol RUA N Fony JOV)

Tabnnua 4.4

NCXOOHbBIE AAHHBIE MO OBOPYJOBAHUIO

N XapaKkTepucTmnka

n/n

1 Bxoasuwme AMHUM (NoAa3emHble UKW BO3AYLLHbIE)

2 AHTEHHbI AKX ApPyrue BHeLWHWe YyCTPOMCTBA

3 TWN cUCTEMbI MUTAHUSA (BbICOKOBO/IbTHASA UM HU3KOBO/bTHAS,
noA3emHas uau HagzemHas)




4 Mpoknazka Kabenen (YNCN0 1 PacnoNoKeHNe BEPTUKAbHbIX
y4yacTKoB, cnocob npoknaaxku kabenein)

5 Mcnonb3oBaHWe MeTaNINYECKUX KabebHbIX 1OTKOB
6 MmeeTcs 1 BHYTPU 3[aHWA 3/1eKTPOHHOEe 0bopyaoBaHne
7 ECTb M NPOBOAHMKM, OTXOAALIME K APYTUM 34aHMAM
Tabnunua 4.5
XAPAKTEPUCTUKM OBOPYAOBAHWA
N XapaKTepmncTmKa
n/n
1 TN KOMMYHMKALMA MeXAY MHPOPMALMOHHBIM 060pyaA0BaHNEM
(3KpaHMpPOBaAHHbIE MM HEIKPAHUPOBAHHbIE MHOTOXW/bHbIE Kabenn,
KoaKcuanbHble Kabenn; aHanorosblie UM LUMbPOBbIE, CUMMETPUYHbIE
NN HECUMMETPUYHbIE; ONTOBONOKOHHbIE IMHMM)
2 YPOBHM YCTOMUYMBOCTU 0OOPYA0BAHNA K MOBPEKAEHUAM
Tabnunua 4.6

OPYTWUE OAHHbBIE, KACAIOLWWMECA BbIBOPA KOHUEMUWN 3ALLNTI

N XapaKTepmncTmKa

1 CoeaMHEHbI N METANIMYECKME OKOHHbIE PaMbl
2 Matepwuan Kpblln (meTann, 6eToH)

3 KoHdurypaums cetn (TN, TT uan IT)
4

5

PacrnonoxeHune 31eKTPOHHOro 060pya0BaHNA B 34aHMM
PacnonoxkeHune coeiMHEHUI INEKTPOHHOTO 06opya0BaHMA C 0bLEen
CUCTEMOM 3a3em/1IeHNs

Ha ocHOBaHuW aHann3a PWCKa 1 AaHHbIX, NTPUBEAEHHbIX B Tabn. 4.3- 4.6, NMPUHMMaEeTCA pelleHne o
HeO6XO,£WIMOCTVI NMOCTPOEHUA NN PEKOHCTPYKUNN CUCTEMbBI MOJTHUE3ALWLNTDI.

4.7.1. Mepbl 3alLUMTbI NPU UCNONb30OBAHMM BHELLIHEN CUCTEMbI MOTHMES3ALLMTbI

OCHOBHas 3ajlaya - HaxoKAeHMe ONTUMANIbHOrO PeLIeHUs MO YAYYLIEHWIO BHELHEN CUCTEMbI
MOTHME3ALLMTLI M MO APYTMM MEPam.

YcoBepLeHCTBOBAHWE BHELLIHEN CUCTEMbI MOIHME3ALLMTLI AOCTUIAETCA:

1) BKAOYEHWEM BHELLHEN METANINYECKOM 0BNLOBKM N KPbILIWX 34aHUA B CUCTEMY MOSIHUE3ALWMTbI;

2) Mcnonb3oBaHMEM AO0MNOAHUTENbHbIX NMPOBOAHMKOB, ECAM apMaTypa CoeAMHeHa MO BCEW BbicoTe
30aHMA- OT KPbILWKW Yepes CTeHbI [0 33a3eMIEHNA 34aHKs;

3) YMEHbLUEHNEM MPOMENKYTKOB MEKIY METaNNIUYECKMMMN CNYCKAaMU U YMEHbLUEHMEM LLara AYenkn
MOJTHUENPUEMHUKA;

4) yCTaHOBKOW COEAMHUTENbHbLIX NOAOC (TMBKMX MAOCKMX MPOBOAHWMKOB) B MECTaX CTbIKOB MEXy
COCeAHUMM, HO CTPYKTYPHO pasaeneHHbiMM BoKaMu. PaccTosiHue mexay nonocamm A0MKHO ObiTb BABOE
MEHbLLIE PACCTOAHMUA MENKIY CMyCKaMu;

5) coeAnHEHWEM MPOTAXKEHHOrO NPOBOAA C OTAEAbHbIMU BaoKamn 34aHMA. OBbIYHO coeaMHEeHUs
HEeOOXOAMMbI Ha KaxKAOM yriy KabenbHOro N0TKa, U coeAuMHUTE IbHbIE MOAOCHI BbIMOMHAOTCA KaK MOMKHO
Kopoue;

6) 3aWMTON  OTAENbHbIMM  MOJHWENPUEMHUKAMK, COEAMHEHHbIMM C  0obllern cucTemom
MOJTHME3ALLNTBI, ECIM META/IZIMYECKME YaCTM KPbIWW HYXKAAOTCA B 3aWMTe OT NMPAMOro yaapa MOJIHUMN.
MOoAHUENPUEMHMK A0MKEH HAXOAUTLCA Ha OE30MaCHOM PACCTOAHUN OT YKa3aHHOTO 3/1eMeHTa.



4.7.2. Mepbl 3alLUMTbl NPW UCNOMb30BaHUM Kabenel

ObbEKTUBHBIMU MEPAMM MO CHUKEHNIO NEPEHANPAXKEHNI ABNAIOTCA PaLMOHaAbHaA NPOKAAAKa U
3KpaHWpoBaHWe Kabenel. ITM Mepbl TEM BaKHEE, YEM MEeHbLIe 3SKPaHWPYeT BHELWHAA cucTemMa
MOJTHME3ALLMNTDI.

Bonblimx neTenb MOXHO n3bexaTb, MPOKNA/AbIBaA COBMECTHO CUIOBblE Kabenn 1 aKpaHMPOBaHHbIE
Kabenn cBA3M. DKpaH coeamnHaeTca ¢ obopyaoBaHMEM Ha 0BOUX KOHLLAX.

NMioboe [oMONHUTENbHOE 3KPaHMPOBaHME, Hanpumep MpPOK/JagKa MNPOBOAOB W Kabenen B
METaNINYECKMX TPYBaxX UKW NOTKAX MeXay 3TarKaMu, CHUMKAET NOJHOe CONpPOTUBAEHME 0bLLEeR cMCTEMBI
COeIMHEHMI. DT Mepbl Hambosee BaKHbl A8 BbICOKMX WAM MPOTAMKEHHbIX 34aHWUMA MAM Koraa
obopynoBaHue A0MKHO paboTaTb OCOBEHHO HALEKHO.

MpeanodTUTenbHbIMM  MecTaMu  ycTaHoBKM  Y3[ asadtoTca rpaHuubl 3oH 0/1 w304 0/1/2
COOTBETCTBEHHO, PACMO/IOKEHHbIE Ha BXOAE B 34aHMeE.

Kak npasuno, obuias ceTb COEAMHEHWA He MCNONb3yeTcA B paboyem pexmme Kak obpaTHbIN
NPOBOAHUK CMAOBOWN MAN MHPOPMALMOHHOM Lienu.

4.7.3. Mepbl 3alLUMTbl NPU UCMOAb30BAHNN aHTEHH M Apyroro obopyaoBaHMaA

Mprvmepamn Takoro obopyaoBaHMA ABASKOTCA pPas3/MyHble BHELWHWE YCTPOMCTBA, TaKMe Kak
aHTEHHbI, METEOPO/IOTMYECKME AATYMKKM, KaMepbl HAPYKHOro HabAOAEHWMA, HapyKHble [AaT4MKM Ha
MPOMbILWIEHHbIX OObEKTaX (OaTYMKM AaBAEHMSA, TEMMNEPATYPbl, CKOPOCTM MOTOKA, MOMOKEHUA KAamnaHa u
T.4.) 1 ntoboe Apyroe saneKTpUYECKoe, 3NEKTPOHHOE U pagmoobopyaoBaHmMe, yCTaHOBAEHHOE CHaPYKM Ha
30aHWKN, MayTe UAN MPOMbILINEHHOM pe3epsyape.

Mo BO3MOXHOCTM MOJIHMEOTBOJ, YCTaHaB/AMBAETCA TakMM 0bBpa3om, 4Tobbl obopynoBaHMe 6bino
3alUMLEHO OT NPAMOTo nonadaHna monHuK. OTaeNbHble aHTEHHbI OCTaBAAOT abCONOTHO OTKPLITHIMK NO
TEXHONOTMYECKMM COODpaxKeHUsiM. HeKkoTopble M3 HUX MMEIOT BCTPOEHHYI CMCTEMY MOHWME3alUTbl U
MoryT 6e3 NoBpexAeHUN BblaepKaTb NonajgaHne MONHWWU. Jpyrue, meHee 3alMLEHHbIE TUMbl aHTEHH,
MOryT TpeboBaTb yCTaHOBKM Y3I1 Ha nuTatowem Kabene, ytobbl NpegoTBPaTUTL NoMNagaHue ToKa MOTHUK
Nno Kabento aHTEHHbl B MPUEMHUK WAM NepeaatymKk. Mpu HaAMYMM BHELWIHEN CUCTEMbI MOIHME3ALLMTDI
KpenaeHna aHTEHHbI NPUCOEAMHAIOTCA K HEN.

HaBeneHWe Hanpax)eHWa B Kabenax mexay 34aHWAMKW MOXHO NpefoTBPaTUTb, NMPOKNAAbIBasA UX B
COeZIMHEHHbIX META/ZIMYECKMX NIOTKax mau Tpybax. Bce Kabenu, maylime K CBA3AHHOMY C aHTEHHOM
0bopynoBaHMIO, MPOKNAABIBAOTCA C BbIBOAOM W3 Tpybbl B 0AHOM Touke. CneayeT 06paTuThb
MaKCMMalbHOE BHUMAHWME Ha 3KPaHWpPyloLLMe CBOMCTBA CamMoro obbekTa M NpoKAaAblBaTb Kabenu B ero
TpybyaTbix anemeHTax. ECM 3TO HEBO3MOXKHO, KaK B C/lydae C TEXHONOrMYECKMMU eMKOCTAMM, Kabenu
cnenyeT NPOKNaAbIBaTb CHAPYXKM, HO KaK MOXHO Baue K 0ObeKTY, MaKCMMaNbHO MCMOb3ys NPW 3TOM
TaKMe ecTecTBEHHble 3KpaHbl, Kak MeTannnMyeckne NecTHuubl, Tpybbl n Ap. B mauTax ¢ L-o6pasHbiMM
YINOBbIMM 31eMEHTaMM Kabean pacnonaratoTcs BHYTPU yraa 418 MaKCMMabHOM eCTeCTBEHHOM 3alUmTbl. B
KpalHeM cayyae paaomM ¢ Kabenem aHTEeHHbI CNefyeT Pa3smecTUTb IKBUMOTEHLMAbHbIA COeANHUTENbHbIN
NPOBOAHMK C MUHMMA/IbHLIM MOMEPEeYHbIM CevyeHneM 6 KB. MM. Bce 3TW Mepbl CHUXKAlOT HaBedeHHoe
Hanps»keHne B netie, 0OPa3OBaHHOM Kabenamm W 34aHWEM, W, COOTBETCTBEHHO, YMEHbLUALOT
BEPOATHOCTb NPOHOA MEXAY HUMMU, T.€. BEPOATHOCTb BOSHUKHOBEHUA Ayr BHYTPM 060PYA0BAHUA MeXK Ly
3/1EKTPOCETHIO M 34aHUEM.

4.7.4. Mepbl 3alWMTbl CUI0BbIX Kabenen n Kabenen cBA3N Mexay 30aHNAMM

CBA3K Mexay 34aHUAMKN NOAPasaAeNatoTCa Ha [ABa rMaBHbIX TUMA: CU0BbIe Kabenu ¢ MeTaaInyeckom
000/I04YKON, MeTannndyeckne (BUTaa Mnapa, BOMHOBOAbBI, KOaKCMalibHble U MHOFOXWU/bHblE Kabenun) u
ONTOBO/IOKOHHbIE Kabenun. 3alimMTHbIe Mepbl 3aBUCAT OT TUMNOB Kabenen, X KOAMYECTBa, a TaKkKe OT TOro,
COeAMHEHbI M CUCTEMbI MOJIHME3ALLMTbI ABYX 34aHWIA.

MONHOCTbIO M30/MPOBAHHbLIA OMNTOBO/IOKOHHbLIM Kabenb (6e3 MeTan/M4yeckoro apMMpoBaHMA,
donbrn Ana 3aWmThl OT BAArK WAM CTaSbHOTO BHYTPEHHEro MPOBOAHMKA) MOXET bObiTb NpuMeHeH 6e3
OOMNO/HUTENbHbBIX MEp 3alMTbl. Mcnoib3oBaHWe Takoro Kabena ABAAETCA HauaydlW MM BapMaHTOM, TaK Kak



obecneymBaeT MOMHYIO 3aWMTYy OT NEKTPOMArHUTHbIX BO3AencTBMIA. OAHAKO ecnn Kabenb CoaepuT
NPOTAMEHHbIV METAIZIMYECKUIA SNEMEHT (33 UCKIOUYEHNEM KU AUCTAHUMOHHOIO MUTaHKUA), NOCAeaHMUNA
O0MKeH ObITb Ha BXoAe B 34aHue npucoeamHeH K obllein cucteme cCoeaMHEHNN U He AO0/KEH HANPAMYHO
BXOAMTb B ONTUYECKMI MPUEMHMK UM NepeaaTymK. ECaun 30aHMaA pacnonokeHsl 6/1M3K0 APYr K Apyry U UX
CUCTEMbl MOSIHME3ALLMTbI HE COeAMHEHbI, NPeAnoYTUTEe/IbHEE MCMO/b30BaTb OMTOBONOKOHHbLIM Kabenb
6e3 MeTaNNMYECKMUX 3N1EMEHTOB BO M3bexkaHne BoNbLIMX TOKOB B 3TUX 3/1eMeHTax 1 KUx neperpesa. Ecam
e MMeeTcs COeAMHEHHbIA C CUCTEMOMN MOMHME3AWMUTbl Kabenb, TO MOXHO MCMONb30BaTb ONTUYECKMUI
Kabenb C METANIIMYECKMMM SIEMEHTAMM, YTODbI OTBECTM YaCTb TOKA OT NEPBOTO Kabens.

MeTannnyeckme kabenn mexay 3AaHUAMU C M30/IMPOBAHHBIMM CUCTEMAMM MOAHME3AWMTbI. MpK
OAHHOM COEAMHEeHMM CUCTEM 3aliMTbl MOBPEXAEHMA BecbMa BEpPOATHbI Ha 0OOMX KOHLAx Kabens
BCNEACTBME MNPOXOXMAEHMA MO HEMY TOKa MOSHMM. osTOMy Ha 0OOMX KOHUax Kabena Heobxoammo
ycTaHoBWTb Y3, a TaKKe, rae BO3MONXKHO, CAeayeT COEANHATb CUCTEMbI MOTHME3ALNTbI ABYX 34aHWI U
NPOKNaAbiBaTb Kabenb B COEAMHEHHbIX METANIMYECKMX NOTKAX.

MeTannumueckme Kabenn mexay 34aHUAMM C COEAMHEHHBIMM CUCTEMAMW MOJHME3aWMTbl. B
3aBUCMMOCTM OT 4Mcna Kabenenm mexay 34aHUAMM 3alUMTHbIE Mepbl MOTYyT BK/IKOYATb COeAMHEeHMue
KabeNbHbIX /IOTKOB MPW HECKONbKUX Kabensx (4na HoBbIX Kabenein) mam npu OOAbLIOM KOAMYECTBe
Kabenen, Kak B c/lydae C XMMMWYECKMM MPOW3BOACTBOM, 3KPAHUPOBAHME WAM MPUMEHEHWE TUDKMX
METa//IOWNAaHIOB A8 MHOFOXWU/bHbIX Kabenen ynpasneHua. NoacoeamHeHne obomx KOHLOB Kabens K
CBA3aHHbIM CMCTEMAM MOJIHME3aLMTbl YacTo obecneymBaeT A0CTAaTOYHOE 3KPAHWMPOBAHME, OCODEHHO
ecnn Kabenen MHOro M TOK pacnpenenmTca Mexay HUMU.

PEKOMEHZALLN
MO IKCNNYATALMOHHO-TEXHUYECKOM JOKYMEHTALLMK, MOPALKY
MPUEMKM B SKCNTYATALIMIO U SKCMIYATALMM
YCTPOMCTB MOSTHME3ALLUTHI

1. Pa3pa60TKa 3KCI'IﬂyaTaLJ,l/IOHHO-TEXHquCKOVI AOKYMEHTaUMN

Bo Bcex opraHusauuMsax U npeanpuaTUax Hes3aBUCMMO OT GOPM COBCTBEHHOCTM pPeKoMeHOyeTcs
MMETb KOMMIEKT 3KCMN/YaTaUMOHHO-TEXHUYECKOM AOKYMEHTALMN MONHNE3ALWMTbI OOBEKTOB, A1 KOTOPbIX
HEeobXOAMMO YCTPONCTBO MO/THUE3ALLMUTHI.

KomnieKT aKkcnayaTaumoHHO-TEXHNUYECKOW AOKYMEHTALMN MOMHUE3ALWNTbI COAEPHKNT:

NOACHUTENbHYIO 3aMUCKY;

CXeMbl 30H 3alLWTbl MO/IHUEOTBOAOB;

paboyme YepTeXM KOHCTPYKLMMN MOJHMEOTBOAOB (CTPOMTENbHAA YacCTb), KOHCTPYKTUBHbIX
3/1EMEHTOB 3alLUMTbl OT BTOPUYHbLIX MPOABAEHWA MOJHMM, OT 3aHOCOB BbICOKMX MOTEHLMANOB 4Yepes
Ha3eMHble N NOA3EMHbIE METANINYECKME KOMMYHMKALUMM, OT CKOMb3SLLMX MCKPOBbIX KaHAN0B M pa3psaaos
B rpyHTE;

MPUEMOYHYIO IOKYMEHTALMIO (aKTbl MPUEMKM B SKCMAyaTaLMIO YCTPOMCTB MONHME3ALLMTLI BMECTE C
NPUNOKEHUAMM: aKTaMM Ha CKPbITble PaboTbl M aKTaMM UCMbITaHWIA YCTPOUCTB MOTHUE3ALNTbI 1 3aLLUTbI
OT BTOPUYHBIX NPOABAEHUIA MOTHUM M 3aHOCA BbICOKMX MOTEHLIMAMIOB).

B nosicHUTeNbHOM 3anucKe NPUBOAATCS:

NCXOAHbIe AaHHble Pa3paboTKM TEXHMUYECKOM A0KYMEHTaL MM,

NPUHATbIE CNOCOBbI MONHNE3ALWNTLI 0OBLEKTOB;

pacyeTbl 30H 3alUWTbl, 3a3eMAUTENel, TOKOOTBOAOB W 3NEMEHTOB 3aliUTbl OT BTOPUYHbIX
NPOABAEHUA MOSTHUW.

B MOACHUTENbHOW  3anMMCKe  yKasblBaloTCcA  npeanpuaTMe -  pas3paboTiMK  KOMMIeKTa
3KCMNYaTaLUMOHHO-TEXHNUYECKON  [OKYMEHTALMKW, OCHOBaHWMe ana ero pa3paboTky, nepeyeHb
OEeNCTBYIOLMX HOPMATUBHbBIX JOKYMEHTOB U TEXHUUYECKOM JOKYMEHTALMN, KOTOPLIMKU PYKOBOACTBOBA/IMCH
npv paboTe Haf NPOEKTOM, CnelmanbHble TPeBGOBAHMA K NPOEKTMPYEMOMY YCTPOMCTBY.



McxoaHble AaHHble A0S NMPOEKTUPOBAHUA MOSHUE3ALWMTbI BKAOYAIOT:

reHepasibHbIi MAaH OObLEKTOB C YKasaHMEM PacCroNOMKEeHWA BCeX OOBEKTOB, MNOAENKALLMX
MO/IHME3aLLMTE, aBTOMODUBbHBLIX W KEMe3HbIX [A0POr, Ha3eMHbIX W MOA3EMHbIX KOMMYHUKaLMA
(TennoTpacc, TEXHONOTMYECKUX U CaHTEXHUYECKMX TpyOOoNpoBOA0B, SN1EKTPUYECKUX Kabenei u NpoBoAoK
MoO0ro HasHauyeHusa 1 T.0.);

KaTeropum MOAHME3ALMTbI Kaxka0ro 06beKTa;

[aHHble O KAMMATUYECKUX YCI0BUAX B palioHe pasMelleHuns 3aliMaemMblX 34aHUN 1 COOPYIKEH W
(MHTEHCMBHOCTM FPO30BOM AEATENbHOCTN, CKOPOCTHOM HaMope BeTPa, TOAWMHE CTEHKM rononena v T.n.),
XapaKTePUCTUKY FPYHTA C YKasaHMeM CTPYKTYPbl, arpecCMBHOCTM M POAa MOYBbI, YPOBHA FPYHTOBbLIX BOS;

yAeNbHOe 3/1IeKTPUYECKOe ConpoTMBaeHMe rpyHTa (OM X M) B MECTax pacrnonoKeHmsa 0ObeKToB.

B pasgene "MpuHATble cnocobbl MonHMe3awmTbl 06beKkToB" M3naratoTca BblOpaHHble CNocobbl
3alMTbl 34aHUA U COOPYMKEHMIM OT HEMNoCPeACTBEHHOrO KOHTAaKTa C KaHajioM MOJHWKM, BTOPUYHbBIX
NPOSABAEHMIA MO/IHMM N 33HOCOB BbICOKMX MOTEHUMANOB Yepe3 Ha3eMHble M NOA3EeMHble MEeTaNIMYecKme
KOMMYHMKaLMW.

O61beKTbl, MOCTPOEHHble (MPOEKTUPYEMbIE) MO OAHOMY M TOMY e TUNOBOMY MM TMOBTOPHO
NPUMEHAEMOMY MPOEKTY, WMMEoLlIMe eAMHbIe CTPOUTE/IbHbIE XapPaKTePUCTUKM U  TeoMeTpUuyeckune
pa3mepbl M OAMHAKOBOE YCTPOMCTBO MOJIHME3ALWMTbI, MOTYT MMETb OAHY ODOLLYHO CXeMy M pacyeT 30H
3alMTbl MOSIHMEOTBOAOB. [epedyeHb 3TUX 3aliMLLAeMblX OOBEKTOB MPUBOAMUTCA Ha CXeME 30Hbl 3aLUUThI
OAHOTO N3 COOPYKEHWUN.

Mpu NpPoBEepKe HaAEKHOCTU 3aLWMUTbl C UCNOMb30BaHMEM MPOrPaMMHOro obecrneyeHns NPUBOAATCA
AaHHble KOMMbIOTEPHbIX PACYETOB B BUAE CBO/KM MPOEKTHbIX BapMaHTOB M GOpMUMpPYeTCa 3akitodeHme 0b
nXx 3G GEKTUBHOCTU.

Mpu pa3paboTKe TEXHUYECKON AOKYMEHTALMKN NpeanaraeTcs MakCMMaibHO UCMOAb30BaTh TUMOBLIE
KOHCTPYKLMM MOSIHMEOTBOAOB W 3a3eMMTEeNIel U TUMOBbIE paboume YepTexkn No moaHuesawmTte. Mpu
HEBO3MOMKHOCTU MPUMEHEHUS TUMOBbIX KOHCTPYKLUMI YCTPOMCTB MONHME3aLLMTbI MOTyT pa3pabaTblBaThCs
paboume YepTexmn OTAENbHbIX 3N1EMEHTOB: (YHAAMEHTOB, OMOpP, MOJHUENPUEMHUKOB, TOKOOTBOZOSB,
3a3eManTenen.

Ona  ymeHblleHMs obbeMa TEXHWYECKOW [AOKYMEHTauuu W yaeleBAeHUs CTPOMUTENbCTBa
PEKOMEHOYETCA COBMELLATh MPOEKTbl MOMHME3ALWNUTLI C PabouyMmMmn YepTexammn Ha obLecTpouTeNbHble
paboTbl M PaboTbl MO MOHTAXKY CAHTEXHUMYECKOrO M 3/EeKTPOTEXHMYECKOro 060opyaoBaHUS C LEbo
MCNONb30BaHUA 414  MOMAHME3alMTbl  CaHTEXHUYECKMX  KOMMYHWKAUMIA M 3a3emauTeneit
3/1EKTPOTEXHMYECKMX YCTPOMNCTB.

2. NMopAaoK NPUEMKM YCTPOMCTB MOSTHUE3ALLMTLI B IKCTyaTaUmio

MonHuesaWwmnTHble yCTpoMCTBa OOBEKTOB, 3aKOHYEHHbIX CTPOMUTENbCTBOM (PEKOHCTPYKLMEN),
NPUHMMAIOTCA B 3KCMyaTaLMio paboyelt KoMMCCHen U NepeaatoTcs B IKCM/yaTauMio 3aKasumKy A0 Havana
MOHTaXKa TEXHONOrMYecKoro 06opya0BaHMA, 3aB03a M 3arpy3KM B 34aHNA U COOPYKeHUA 0bopyaoBaHMA U
LLEHHOTO MMYLL,ECTBa.

MpuMemMKa MOSHME3ALIMTHBIX YCTPOWCTB Ha AEWCTBYIOWMX OObeKTax ocyllecTsaseTcs paboyeit
Komuccuen.

CocTaB paboueit KOMUCCMM OMpeaenseTcs 3aKasyMkom. B cocTas paboyeit Kommccum 06bIYHO
BK/IIOYAIOTCA NPeACTaBUTENN:

OTBETCTBEHHOIO 33 3/1EKTPOX03AMCTBO;

noapALHON opraHM3aLmm;

MHCNEKLUMM NPOTUMBOMOMKAPHON OXPaHbl.

Paboyeit KoMMCCUM NPeabABAAIOTCA CAeayoLIMe JOKYMEHTbI:

YTBEPKAEHHbIE NMPOEKTbI YCTPOMNCTBA MO/IHME3ALWMTSI;

aKTbl Ha CKpbITble paboTbl (MO YCTPOMCTBY M MOHTAKY 3a3eMANTENEN M TOKOOTBOAOB, HEAOCTYMHbIX
O/15 OCMOTPa);

aKTbl MCMbITaHWIA YCTPOMCTB MOSHME3ALWMTbl M 3alWMTbl OT BTOPWMYHBIX MPOABAEHWUIA MOSHUM U
3aHOCa BbICOKMX MOTEHLMANO0B Yepes3 Ha3eMHble U MOA3EMHbIE METalIMYeckme KOMMYHMKaUMK (AaHHble
O COMPOTUB/AEHWM BCEX 3a3emMAuTesNei, pesyabTaTbl OCMOTPa W MNPOBEPKM paboT Mo  MOHTaXy



MOJIHUENPUEMHMKOB, TOKOOTBOAOB, 3a3eM/IUTENIEN, 3/EMEHTOB WX  KPEenjeHus, HaOeKHOCTM
SN1IEKTPUYECKUX COEAMHEHNI MeX Ay TOKOBEAYLWMMM INeEMEHTAMM 1 Ap.).

Pabouyas KOMWCCMA MPOM3BOAMT TMOJHYIO TMPOBEPKY M OCMOTP BbIMOSIHEHHbLIX CTPOUTENbHO-
MOHTaHbIX PabOT NO MOHTaXKYy MO/HME3ALLMTHbIX YCTPONCTB.

MNpuemka MOJIHME3aLMTHbIX YCTPOMCTB BHOBb CTPOALWIMXCA OOBLEKTOB OPOPMAAETCS aKTaMu
npueMkn obopyaoBaHWA ANA  YCTPOWUCTB  MOMHME3aWmTbl. BBOA MOAHME3AUMTHBIX YCTPOWUCTB B
3KcnAyaTaumto  oPOPMAAETCA, Kak  MNPaBWMIO,  aKTaMM-AOMyCKamu  COOTBETCTBYHOWMX  OpPraHos
rocy1lapCTBEHHOIO KOHTPONA W Hag3opa.

Mocne npueMKM B  3SKCNAyaTauMio  YCTPOWCTB  MOJHME3allMTbl  COCTaBAAOTCA  MacnopTa
MO/THWE3aLLUTHBIX YCTPOMCTB M NacnopTa 3a3emanTenelt yCTPONCTB MOTHME3ALWMTDI, KOTOPble XPaHATCA Y
OTBETCTBEHHOrO 3a 3/1eKTPOXO3ANCTBO.

AKTbl, YTBEP!KEHHblE PYKOBOAWTENEM OpraHM3auuuK, BMecTe C MpeacTaBAeHHbIMM aKTamMu Ha
CKPbITble PaboTbl M NPOTOKO/bI USMEPEHWNIN BKAKOYAIOTCA B NACNOPT MOMHME3ALLMTHBIX YCTPOMCTB.

3. IKcn/yaTaums yCTPOMCTB MOMHME3ALMUTI

YCcTpoicTBa  MOSIHME3AWMTbl  34aHWN, COOPYXKEHMM UM HaApyKHbIX YCTAaHOBOK  OObLEKTOB
3KCMAYaTMPYKOTCA B COOTBETCTBMM C  [lpaBuiaMum  TeXHMYECKOW 3KChyaTaluuu  371eKTPOyCTaHOBOK
noTpebuTenen M yKasaHuAMM OaHHOW MHCTPYKUMKU. 3agadveit aKCnayaTaumm yCTPOMCTB MOHME3ALWMTDI
0OBbEKTOB ABNAETCA NOAAEPKAHME X B COCTOAHNN HEODBXOAMMOWN MCNPABHOCTU U HAAEKHOCTU.

Ona obecneyeHns NOCTOSHHOM HAZEKHOCTU PaboTbl YCTPOMCTB MOSHME3ALMTbI EXKEroAHO nepes,
Ha4a/IoM rPO30BOro ce30Ha NPON3BOAMUTCA MPOBEPKA M OCMOTP BCEX YCTPOMCTB MONHME3ALUMNTDI.

[poBepPKM NPOBOAATCA TaK¥Ke MOC/e YCTAaHOBKM CUCTEMbI MOMHME3ALLUNTLI, MOC/NE BHECEHMA KaKMX-
MbO M3MEHEHW B CUCTEMY MOJIHME3ALUTBI, Mocae NbbIX MOBPEKAEHUM 3alMAEeMOro 0bbeKTa.
Kaaas npoBepKa NpPoBOANTCA B COOTBETCTBUN C paboyelt NporpaMmon.

[Ona npoBeaeHns npoBepkn cocToaHmna M3C yKasblBaeTcA NpMYMHa NPOBEPKU M OPraHn3yoTCA:

KOMMCCcKUs No nposedeHuto nposepk M3C ¢ yKaszaHMem GyHKLMOHA/bHbIX 06A3aHHOCTEN Y1eHOoB
Komuccum no obcneioBaHMIO MONHME3ALLMTDI;

paboyan rpynna no npoBeagHUo HeobXxoAMMbIX MU3MEPEHUN;

CPOKM NPOBeAEHNA NPOBEPKMN.

Bo Bpemsa ocMoTpa M NPOBEPKM YCTPOMCTB MONHME3ALWMTbI PEKOMEHAYETCS:

NPOBEPUTL BM3yasbHbIM OCMOTPOM (C MOMOLLBbO BUHOKNA) LENOCTHOCTb MOSIHUENPUEMHMUKOB U
TOKOOTBO/I0B, HAAEHKHOCTb UX COEANHEHUA N KPEMNIEHMA K MayTam;

BbIABUTb 3/1IEMEHTbI YCTPOMCTB MOSIHME3AWMTLI, TPebytolMe 3aMeHbl WM PeMOHTa BCNeACTBUE
HapYyLLIEHNA NX MEXaHMYECKOM NMPOYHOCTM;

onpefennTb CTeNeHb paspyLlleHnAa KOppo3Men OTAEe/bHbIX 31eMEHTOB YCTPOWCTB MOSHME3aLWMTDI,
NPUHATbL Mepbl MO aHTUKOPPO3MOHHOW 3aLLLUTE U YCUNEHWUIO 31EMEHTOB, MOBPEXKAEHHbIX KOPPO3UEN;

NPOBEPUTL HAAEKHOCTb 3MEKTPUYECKUX COeAMHEHUN Mexay TOKOBeAyWMMW 4YacTAMM BCeX
3/1€MEHTOB YCTPONCTB MO/THME3aLLMUTLI;

NPOBEPUTL COOTBETCTBME YCTPOWCTB MOJIHME3ALLMTbI Ha3HAYEeHNIO O6BEKTOB M B C/ydYae Hanmymsa
CTPOUTENBHbBIX UAN TEXHONOTMYECKMX M3MEHEHMI 33 NPeAWecTBYOWMIA NepUos HAMETUTb MEPONPUATUA
MO MOJEPHM3AUMM N PEKOHCTPYKUMW MOMHME3AWMTbl B COOTBETCTBMM C TpeboBaHMAMM HacToALel
NHCTpyKUMN;

YTOYHUTb UCMONHUTENBHYO CXeMy YCTPOMCTB MOMHUE3ALWMTbl U ONpeaennTb NyTU pacTeKaHWA ToKa
MO/IHUM MO ee 31leMeHTaM MNpu  paspage MOJHUM  METOAOM UMWUTAUMW  paspAada  MOSHUKM B
MO/IHUENPUEMHMK C MOMOLLBIO CMNEeuMan3MpoBaHHOIO M3MePUTENbHONO KOMMAEKCa, MOAKNOYEHHOTO
MeXay MONHUENPUEMHMKOM W yAANEHHbIM TOKOBbIM 3/1EKTPOAOM;

M3MEPUTb 3HAYEeHMEe COMPOTMBAEHMA PACTEKAHWIO WMMMY/NbCHOrO TOKa MeToAom "amnepmeTpa-
BO/NILTMETPA" C MOMOLLbIO CMeunanm3MpoBaHHOMO U3MEPUTEIbHOTO KOMMAEKC];

M3MEPUTb 3HAYEHMUA MUMMYAbCHbIX MEepeHanpaKeHWn B CETAX 3MEeKTPOCHAbXKeHMA npu yaape
MOJ/IHWM, pacnpefeneHuna MoTeHUMaANoB MO METANIOKOHCTPYKUMAM U CUCTEMe 33a3eM/IeHMs 34aHuA
METO/IOM  MMWUTALUMKW  yaapa MOAHMM B  MOJHUENPUEMHMK C MOMOLLbIO  CNeumanm3mpoBaHHOIo
N3MEPUTENILHOTO KOMMEKCa;



M3MEPUTb 3HAYEHWE 3SNEKTPOMArHUTHbIX MOMe B OKPECTHOCTM PaCno/IOMKEHUs YCTPOMCTBa
MO/IHME3ALLUMTbl METOAOM MMWUTALMM yaapa MOSHUM B MOSHUEMNPUEMHMK C MOMOLLBID CreLnanbHbIX
AHTEHH;

NPOBEPUTbL HAZIMUYME HEODXOAMMOM AOKYMEHTALMWN Ha YCTPOMCTBA MOTHME3ALINTDI.

MepuoamMyYeckoMy KOHTPO/IO CO BCKPbITUEM B TeYeHWe WecTu NeT (ana obbekTos | KaTeropum)
NOABEPratoTCA BCE WMCKYCCTBEHHbIE 3a3eM/IMTeNM, TOKOOTBOAbl M MecTa MX MPUCOeAMHEHUI; MPU 3TOM
eXerogHo npousBoauTca nposepka A0 20% wux obuiero KoamyecTa. [lopaxeHHble Kopposuen
3a3eMANTENIN M TOKOOTBOAb!I MPW YMEHbBLLEHUN MX NAOWAAN NMOMNEPEYHOro ceyeHma bonee yem Ha 25%
O0/MKHBI BbITb 3aMEeHEHbI HOBbIMMU.

BHeouyepenHble OCMOTPbI YCTPOMCTB MOAHME3ALMTbI CAeayeT MNPOU3BOAMTb MNOCAE CTUXMMHBIX
bencTsuii  (yparaHHbii  BeTep, HaBOAHEHWe, 3eMJIeTPACEHMEe, MoXap) W rpPo3  YpesBblYaHOM
MHTEHCUBHOCTM.

BHeouyepenHble 3amepbl COMPOTUBAEHUA 3a3eMJIEHMS  YCTPOMCTB  MONHME3AWMTbl  caeayeT
NPOM3BOANTL MOC/E BbINOJHEHMA PEMOHTHbIX PaboT KaK Ha YCTPOMCTBAX MOMIHUE3ALWMTLI, TaK U Ha CamMMX
3alMLLaeMblX 06bEKTax U BOAN3U HUX.

Pe3ynbTaThbl NPOBEPOK ODOPMASAIOTCA aKTamMM, 3aHOCATCA B MacnopTa W KypHaa yyeTa COCTOAHMA
YCTPOMCTB MOMIHNE3ALLMTHI.

Ha ocHOBaHMM MNOMYYEHHbIX [AaHHbIX COCTABAAETCA M/aH PemMOoHTa W YCTpaHeHus JedeKkTos
YCTPOMCTB MONHNE3ALLMTbI, OOHAPYKEHHbIX BO BPEMS OCMOTPOB U1 NMPOBEPOK.

3emnsaHble paboTbl ¥ 3aLMLULAEMbIX 343aHUA U COOPYKEHUI ODBEKTOB, YCTPOMCTB MONHME3ALNTI, @
TaKKe BOAN3M HUX NPOU3BOAATCA, KaK NPaBU/IO, C Pa3peLleHnsa 3KCNAyaTUpYoLWen opraHn3aummn, Kotopas
BbIAENAET OTBETCTBEHHbIX /1ML, HabM0AatoLLMX 32 COXPAHHOCTbIO YCTPOMCTB MOSTHUE3ALWMTbI.

Bo Bpemsa rpo3bl paboTbl Ha YCTPOMCTBAX MOMHME3ALLNTLI U BOAIN3M HUX HE MPOU3BOAATCA.




