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WMHCTpYKUMS pacnpoCTPaHAETCS Ha BCE BUAbI 34aHWIA, COOPYXXEHWI U NMPOMBbILLNIEHHbLIX KOMMYHUKALWI
HE3aBUCKMMO OT BEAOMCTBEHHOWN NPUHAANEXHOCTM U (DOPMbl COBCTBEHHOCTY.

WHCTpYKUMSI NpeAHasHaYeHa A1t UCMONb30BaHNS Npu pa3paboTke NPOEKTOB, CTPOUTENLCTBE,
3KClyaTaumm, a TakxKe Nnpu PEKOHCTPYKLMMW 3AaHWI, COOPYXXEHWUI U MPOMbILLIEHHBIX KOMMYHUKALWNA.

[ns pykoBoauTenei u CneumanncToB NPOEKTHBLIX U 3KCMyaTaUMOHHbIX OpraH13aLui.
1. BBEAEHUE

WMHCTpYKUMS NO YCTPOMCTBY MOJTHMESALLMTbI 3[4aHWUI, COOPYXXEHWUI Y NPOMBbILLNIEHHbBIX KOMMYHUKALINIA
(nanee - VIHCTpyKUMSA) pacnpoCTPaHAETCS Ha BCE BUAbI 34aHMWIA, COOPYXXEHMIA U MPOMBbILLNEHHbIE
KOMMYHUKALIMX HE3ABUCUMO OT BEAOMCTBEHHOMN MPUHAANEXHOCTU U hOpMbl COBCTBEHHOCTH.

MHCTpyKUMs npefHa3HaveHa Anst UCnonb30BaHUs Npy pa3paboTke NPOEKTOB, CTPOUTENLCTBE,
3KCnlyaTaumm, a Takxke npyu PeKOHCTPYKLUMMW 34aHWI, COOPYXXEHWUI Y NPOMBILINEHHBIX KOMMYHUKaLWA.

B cnyuae, koraa TpeboBaHUs 0TpacneBblX HOPMATUMBHLIX AOKYMEHTOB SABNAIOTCS 6oee XKECTKUMU, YEM B
HacTosLen MHCTpyKuMK, Npu pa3paboTke MOSTHUE3ALMTL PEKOMEHAYETCS BbIMOMHSATL OTpac/eBble
TpeboBaHus. Takxe peKoMeHAyeTcs NOCTynaTb, Koraa npeanucaHns MHCTpyKUMK Henb3si COBMECTUTb C
TEXHONOrMYECKMMM 0COBEHHOCTAMM 3aLUMLL@EMOro obbekTa. MNpyu 3TOM UCNoNb3yeMble CpeacTBa U
MEeTOoAbl MOMIHME3ALNTLI BbIBUPAIOTCS UCXOAS U3 YCoBUSl obecneyeHmnst TpebyeMon HaAEXHOCTH.



Mpw paspaboTke NPOEKTOB 3AaHUI, COOPYXXEHWUI N MPOMBILLSIEHHBIX KOMMYHUKALWIA, NOMUMO TpeboBaHWI
MHCTPYKUMK, YUUTBIBAOTCA AOMOSHUTESNbHbIE TPEGOBAHMS K BbINOIHEHMIO MOTHUE3ALLUTLI APYIUX
AEVCTBYIOLMX HOPM, NMPaBW, MHCTPYKLMIA, rOCylapCTBEHHbIX CTaHAAPTOB.

MNpn HOPMMPOBAHMUM MONMHUE3ALUNTBI 38 UCXOAHOE MPUHATO MOSIOXKEHUE, UYTO noboe ee YCTpOﬁCTBO HE
MOXXET NpeaoTBpaTuTb pa3BuTne MOJTHUN.

MpuMeHeHne HopMaTMBa Npu BbIBOpe MONTHUE3ALLMTbI CYLLECTBEHHO CHUXAET pUCK yllepba oT yaapa
MOJTHUM.

Tun 1 pa3MellieHne YCTPOMCTB MOMTHMESALLMTLI BbIGUPAOTCSA Ha CTaAMW NPOEKTMPOBaHUS HOBOIO
06bekTa, UTOBbI UMETH BO3MOXHOCTb MaKCUMaslbHO MCMOJIb30BaTh NPOBOASALLME 3MIEMEHTbI NMOCIEAHETO.
3T0 obnerunT paspaboTKy M UCMONHEHWE YCTPOMCTB MOMTHUE3ALLMTbI, COBMELLEHHbLIX C CAMUM 3[1aHUEM,
NO3BOJIUT Y/YYLLUTb €r0 3CTETUYECKUI BUA, NOBLICUTL 3(PHEKTUBHOCTb MOJTHUESALLUTI,
MWHUMU3UPOBATbL €€ CTOMMOCTb U Tpyao3aTpaThbl.

2. OBLUME NOJTIOXKEHUA

2.1. TepMuHbI U onpeaeneHns

Yaap MOMHWUM B 3EMJTIO - 3NIEKTPUYECKMIA pa3ps aTMOCHEPHOro NPOMCXOXKAEHNS MEXAY FPO30BbIM
06n1aKkoM 1 3eMnier, COCTOSILLMIM 13 OAHOIO MM HECKONTbKUX UMMYNbCOB TOKa.

Touka nopakeHus - ToUKa, B KOTOPOI MOJTHWUS COMpPUKACaeTCsl C 3eM/eM, 34aHNEM UK YCTPOMUCTBOM
MOJTHME3ALWUTBI. YAap MOMHUN MOXKET UMETb HECKOJIbKO TOYEK MOPAXKEHMS.

3alMLLaEMbIN O6BEKT - 3aHWE U COOPYXKEHWUE, UX YACTb MM NPOCTPAHCTBO, A/t KOTOPbIX BbINOJIHEHA
MOJTHME3allMTa, OTBeYaloLLas TpeboBaHNAM HACTOSALLENO HOPMaTHBa.

YCTPOWCTBO MOSTHME3ALMTBI - CUCTEMA, MO3BOJISOWAS 3aWMTUTb 34aHNE WU COOPYXXEHNE OT
BO3AeNCTBUIA MONHMKU. OHa BKIOYAET B Ce6SI BHELLHWME M BHYTPEHHUE YCTPOMCTBA. B YacTHbIX cyvasix
MOJTHME3ALUMTa MOXET COAEPXKATb TONbKO BHELLHUE WIN TOSIbKO BHYTPEHHME YCTPOWCTBa.

YCTpoiicTBa 3aLMThl OT NPSIMbIX YAAPOB MOMHUM (MONTHUEOTBOADI) - KOMMNEKC, COCTOSILLUMI U3
MOJTHMEMNPUEMHMKOB, TOKOOTBOZOB W 3a3eMNIMTENeN.

YcTpoicTBa 3aluThl OT BTOPUYHBIX BO3AEACTBUIA MOSTHUK - YCTPOWCTBA, OrpaHMUMBalOLLME BO3AENCTBUS
3NEKTPUYECKOr0 U MAarHUTHOMO MOJIEN MOJSTHUW.

yCTpOl‘/‘ICTBa ONg BblpaBHMBaHUA NOTEHLUANOB - NIEMEHTbI YCTDOI\/IICTB 3dwunThbl, orpaHuymnBatoLine
Pa3HOCTb NOTEHLUMANOB, O6yC}'IOBJ'IeHHYIO pacCTeKaHWUEM TOKa MOJSTHUN.

MonHuenprueMHuK - YacTb MOJIHMEOTBOAA, NPeAHa3HayeHHasa ansa nepexsaTta MOJTHUN.

TokooTeoa (CI'IyCK) - 4aCTb MO/IHMEOTBOAA, NpeAHa3Ha4Ye€HHaaA ANg 0TBOAA TOKA MOJIHUU OT
MONTHUENpUeMHuKa K 3a3eMInTenNto.

3azemnsioLlee YCTPOWCTBO - COBOKYMHOCTb 3a3eMIUTENS U 3a3eMSIOLLMX NMPOBOAHWKOB.

3a3eMnuTeNb - NPOBOAALLASA YacTb UM COBOKYMHOCTb COEAMHEHHBIX MeXAy CO60W NPOBOASALLMX YacTel,
HaXOASILUMXCS B /IEKTPUYECKOM KOHTAKTE C 3eMJIel HEMOCPEACTBEHHO UM Yepe3 MPOBOASILLYIO Cpeay.

3asemMnsiowmin KOHTYp - 3a3eMnsoLWuni npoBOAHUK B BNAE 3aMKHYTOﬁ NETNN BOKPYr 3aHNA B 3eM1€ UNnN
Ha €€ NOBEPXHOCTU.

ConpoTuBneHue 3asemnstoLero YCTPOVICTBa - OTHOLWIEHUE HaNpPSAXXEHNA Ha 3a3EMNAIOWEM YCTpOVICTBe K
TOKY, CTEKaloLWEMY C 3a3eMIUTENSA B 3EMJIIO.



HanpsbkeHre Ha 3a3eMNSIoLLEM YCTPOMCTBE - HanpsiKeHUe, BO3HMKAtOLLEe Npy CTEKaHUM TOoKa C
3a3eMNIMTENS B 3EM/TI0 MEX/Y TOUKOW BBOAA TOKA B 3a3eM/INTESb M 30HOW HYNIEBOrO NMoTeHUMana.

CoeanHeHHas Mexay coboit MeTannnyeckas apMaTtypa - apMaTypa Xene306eTOHHbIX KOHCTPYKLMIA
3naHUA (COOPYXeEHNS), KOTopasi 06eCNEUYMBAET NEKTPUYECKYIO HEMPEPbIBHOCTD.

OnacHoe MUCKPEeHWE - HeAOMYCTUMBIN 3MEKTPUYECKUIA Pa3psia BHYTPY 3aLUMLLAEMOro 06beKTa, Bbi3BaHHbIN
yAapoM MOJTHUM.

be3onacHoe paccTosiHMe - MMHUMasIbHOE PacCTOSIHME MeXAY ABYMS NPOBOASLUMMN 3N1EMEHTAMU BHE UK
BHYTpU 3allnLaeMoro 06'beKTa, npn KOTOPOM MeXAy HUMU HE MOXXET I'IpOVI3Ol7ITVI 0OnacHOro NCKpeHUA.

YCTPOWCTBO 3aluThl OT NepeHanpsiXXeHWU - yCTPOMCTBO, NpeAHa3HauYeHHoe ANsi OrpaHUYeHUs
nepeHanpsHKeHWn Mexay 3M1eMeHTaMy 3aLliMLLaeMoro o6bekTa (Hanpumep, paspsaaHvK, HENMHENHDI
OrpaHNuMTENb NEPEHANPSHKEHUI U MHOE 3aLlLMTHOE YCTPOMCTBO).

OTpenbHo CTOHLIJ,VII\/‘I MO/THMeoTBOA4 - MOJIHUEOTBOA, MOJTHUENPUEMHUKN N TOKOOTBOAblI KOTOPOIro
PacCnonoXeHbl TaKUM 06pa30M, 4yTO6bI nyTb TOKa MOJIHUU HE NMEN KOHTaKTa C 3all1UaEMbIM 06BbEKTOM.

MOSTHMEOTBO/I, YCTAHOB/EHHbIN Ha 3aLLUMILAEMOM O6BEKTE - MOJTHUEOTBO/, MOSTHUENPUEMHUKA U
TOKOOTBO/Ibl KOTOPOrO PACMOIOXEHbI TaKUM 06pa3oM, YTO YaCTb TOKA MOJTHUM MOXET pacTekaTbCs Yepes
3aLMLLAEMBIA OBBEKT UM €ro 3a3eMNTEb.

30Ha 3aWwmThl MONHNEOTBOAA - NPOCTPaHCTBO B OKPECTHOCTU MOTHNEOTBOAA 3a,anH017| reoMeTpum,
oTn4yatroleeca TeM, YTO BEPOATHOCTb yaapa MO/THUN B 06'beKT, LENMNKOM paSMemeHHbIVI B €ro Oﬁ'bEMe,
He npesBbillaeT 3a.anH017| BENMNYNHDI.

[lonycTMas BepOsiTHOCTb MPOPbIBa MOJIHUM - NPEAENbHO A0MYyCTUMasi BEpOATHOCTb P yaapa MonHum B
06bEKT, 3aLlMLLIAEMbIN MOSTHUEOTBOAAMM.

HapexxHocTb 3awwmnThl onpeaenseTcs kak 1 - P.

MpOMbILLNEHHbIE KOMMYHUKALMKW - CUOBbIE M MH(OPMaLUMOHHbIE kKabenu, NpoBoasiLMe TpybonpoBoabl,
HenpoBoasLMe TPy6onpoBoAbl C BHYTPEHHEN NPOBOASILLEN CPesoW.

2.2. Knaccndpumkauma 3gaHuii 1 COOPY>XeHMUii No YCTPOMCTBY MOJIHME3ALLUTDI

Knaccudukaums o6beKTOB ONpeaensieTcs Mo oNacHOCTU YAapoB MOJTHWMW 1S CAaMOro 06bekTa U ero
OKPYXXEHMS.

HenocpeacTBeHHOE onacHoe BO3AENCTBME MOSTHUM - 3TO MOXKapbl, MEXaHUYECKUE MOBPEXAEHNS, TPaBMbI
TIOAEN N XXMBOTHBIX, @ TaKXKE NMOBPEXAEHNS SNEKTPUYECKOrO U 31IEKTPOHHOIO 060pyAOBaHMSL.
MocneacTsusiMK yaapa MOSTHUM MOTYT ObITb B3pbIBbl U BblAEIEHME OMACHbIX NPOAYKTOB - paAn0aKTUBHbLIX
N SA0BUTbIX XMMUUECKMX BELLECTB, @ Takke 6akTepuil U BUPYCOB.

Yaapbl MOSTHMKM MOTYT BbITb 0C060 OnacHbl AN MHPOPMALMOHHBIX CUCTEM, CUCTEM YNpaBieHus,
KOHTPONS U 3N1EKTPOCHABXEHMS. [INsi SNEKTPOHHbIX YCTPOMCTB, YCTaHOB/EHHbIX B 06bEeKTax pasHoro
Ha3HayeHus, TpebyeTcs cneumanbHas 3almTa.

PaccmaTpuBaemsble 06BbEKTDI MOryT noapasaendaTbCsd Ha 06bIUHbIE 1 CcrieUmanbHsble.

O6blyHble 06BbEKTDI - XUITbIE U AAMUHUCTPATUBHbIE CTPOEHUA, @ TAKXE 34aHUA N COOPYXEHUA, BbICOTOM
He 6onee 60 M, npeaHa3Ha4yeHHbIE AN TOProssiv, NMPOMbILWLIEHHOIO NpoOnU3BOACTBA, CENbCKOro XO03AMCTBa.

CneuwmanbHble 06beKTbI:
06beKTbl, NpeacTaBnsoWmne onacHOCTb A1 HENOCPeACTBEHHOIO OKPYXEHNS;
06beKThI, NMpeACTaBNSOWME ONACHOCTb A5 COLMaNbHON U M3nMUECKon oKpyxatowei cpeabl (06beKTbI,



KOTOPbIE NMPU MOPaXKEHNM MOSIHUEN MOTYT Bbi3BaTb BPeAHble B1ONOrMYECKNe, XMMUYECKME 1
paamoakTuBHble BbIGpOChHI);

npoune obbeKTbI, AN KOTOPbIX MOXET NpeAyCMaTpMBaTbCs CreumarnbHast MoHMe3alumMTa, Hanpumep,
CTPOEHMS BbICOTOMN 6onee 60 M, MrPOBbIE M/IOLWAAKN, BPEMEHHbBIE COOPYXXEHUS, CTPOSILLMECS OBBEKTHI.

B Tabn. 2.1 gaHbl NpuMepsbl pasgeneHnst 06bEKTOB Ha YeTbIpe Knacca.

0O6bexT

O6blYHbIN

CneumanbHsbIi ¢
OrpaHuUYeHHo
OMacHOCTbIO

CneumanbHbi,
npeacTaBnsoLWLmiA
OMacHOCTb Ansi
HenocpeacTBEHHOIO
OKpY>XEHMSI

Tabnuua 2.1
Mpumepbl knaccndunkaumm o6bLeKkToB

Tuvn o6bekTa NMocnepncreva yaapa MOJIHUM

OTKa3 3M1eKTPOYyCTaHOBOK, Noxap U
nospexaeHve umyllectsa. O6bIYHO HEGONbLLOE
NOBPEXAEHWE NPEAMETOB, PACMONOXEHHbIX B
MeCTe yaapa MOJIHUW WU 3afeTbIX €€ KaHasloM

Xunoi gom

MepBOHaYanbHO - NOXap W 3aHOC OMNACHOMo
HaMpPsHKEHMUSI, 3aTEM - NOTEPS 3NEKTPONUTAHUS C
depma PVUCKOM FMBenn XXMBOTHLIX M3-3a OTKa3a
3/IEKTPOHHOWN CUCTEMbI YrpaB/ieHus
BEHTUNSIUMEN, NOAAYM KOPMa U T. [.

Otka3 anekTpocHabxxeHns (Hanpumep,
OCBELLEHNSA), CNOCOBHbIN BbI3BaTbL NMaHMKy. OTKas
CUCTEMbI MOXAPHON CUrHaNM3aumu,
BbI3bIBAOLLUMI 3a4E€PXKKY NMPOTUBOMOXKaPHbIX
MeponpuUsaTUiA

TeaTp; LWIKONA; YHUBEPMAT;
CMOPTUBHOE COOPYXXEHME

OTka3 anekTpocHabxeHns (Hanpumep,
OCBeELLEHNSA), CNOCOBHbIN BbI3BaTh NaHuKy. OTka3
BaHK; cTpaxoBas KOMMaHus; CUCTEMbI MOXKAPHOW CUrHANM3aLUmu,
KoMMepyeckuii oduc BbI3bIBAOLLMI 3a4E€PXKKY NMPOTUBOMNOXKaPHbIX
MeponpuaTuiA. MNoTepu cpeacTs csiau, cbou
KOMNbKOTEPOB C r|0Tepe1‘/'| AaHHbIX

OTkas snekTpocHabxxeHns (HanpuMep,
OCBELLEHNSA), CMOCOBHbIN BbI3BATbL NMaHMKy. OTKas
CUCTEMbI MOXapHOWN cUrHanusaumm,

BonbHWLa; feTckuiA caa; AOM ANs Bbi3bIBAOLMIA 3a4€PXKKY NPOTMBOMNOXAPHbIX

npecrapenbix MeponpuaTuiA. MNoTepu cpeacTs casiau, coou
KOMMbIOTEPOB C NoTepel AaHHbIX.
HeobxoaMMoCTb NoMOLLM TSHKEN060bHBIM 1
HEMOABWKHbBIM NIOASM

,EI,OI'IOJ'IHVITeJ'IbeIe nocneacTeng, 3aBucadlimne ot
YC/I0BMI MPOU3BOACTBA - OT HE3HAUMTESbHbIX
rnoBpexaeHui Ao 6onbLmnx yuiepboB 13-3a
noTepb NpoAyKLUnn

MpOMBILLNEHHbIE NPEeAnpUATUS

My3eu 1 apxeonornyeckue

HeBocnonHnmas noteps KyJsib HbIX LIEHHOCTEN
NaMATHUKHU P KyNbTYP t

HeponycTMoe HapyLleHue KOMMYHanbHOro
06cnyxunBaHns (TeNeKoMMYyHUKaLMiA).
KocBeHHasi omacHOCTb noXapa Ans coceHuX
0b6bekToB

CpenctBa cB3M;
3NEeKTPOCTaHUMK; NoXxapoonacHbIe
Nnpou3BoACTBa

HedTtenepepabaTtbiBatowwmne

NpeanpuaTus; 3anpaBoyHbIe Moxkapbl U B3pbIBbl BHYTPU 06beKTa U B
CTaHUMK; NpOM3BOACTBA NeTapa U HENOCpeACTBEHHON 6amn30CcTH
(heinepBepkoB



XUMUYecKuii 3aBoA; aTOMHas Moxxap n HapyleHne paboTbl 060pyaoBaHMS C
3M1EKTPOCTaHLUMS; BUOXMMUYECKME BPEAHbIMW NOCNEACTBUSIMU ANSi OKpYXKatoLen
¢abpurkun 1 nabopatopum cpeapl

CneumanbHbIi, onacHbIN
ANsl 3KoNorum

Mpy CTpoOUTENLCTBE U PEKOHCTPYKLMM ANl KaXKA0ro Kiacca 06bekToB TpebyeTcs onpeaenvTb

HeobXo/IMMble YPOBHWN HafEXHOCTU 3alUnTbl OT NpAMbIX yaapoB MonHuu (MYM). Hanpumep, ans 06bluHbIX

06BEKTOB MOXET ObITb NPEANOXEHO YETLIPE YPOBHS HAAEXHOCTW 3alLUMThI, YKa3aHHble B Tabn. 2.2.
Tabnuua 2.2

YpoBHM 3awmTbl oT NMYM gna 06bi4HbIX 06bEKTOB

YpoBeHb 3alyMTbl Hape)xHocTb 3awumTthbl ot NMYM
I 0,98
II 0,95
111 0,90
v 0,80

[ns cneumanbHbiX 06BEKTOB MUHMMAJIBHO A0MYCTUMbIN YPOBEHb HAAEXKHOCTM 3aluThl OT MYM
ycTaHaBnmBaeTcs B npeaenax 0,9-0,999 B 3aBUCUMOCTU OT CTEMEHU ero 06LECTBEHHONM 3HAUMMOCTU U
TSKECTM OXXMAAEMBIX NOCNeAcTBMin oT MYM no cornacoBaHMio C OpraHaMmn rocyAapCTBEHHOMO KOHTPOJIS.

Mo >XenaHWIo 3aKa3umKa B NMPOEKT MOXET 6bITb 3a/TI0XKEH YPOBEHb HAZIEXHOCTU, MPEBbILLIAIOLLNIA
npeaenbHO A0MYCTUMBIN.

2.3. NapaMeTpbl TOKOB MOJIHUM

MapameTpbl TOKOB MOMIHUM HEOBXOAMMbI ANSt pacyeTa MeXaHUYECKUX U TEPMUYECKMX BO3AEUCTBUIA, a
TaKkxke AN HOPMUPOBAHWSA CPEACTB 3aLUWTbI OT NEKTPOMAarHUTHbIX BO3AENCTBUNA.

2.3.1. Knaccudmkaumsi BO3AENCTBUIN TOKOB MOSTHUM

[nsa kaxkgoro YPOBHA MOJTHUE3ALNTbI AOCJIXHbI 6bITb onpeaeneHbl npeaenbHO A0NYyCTUMbIE NapaMeTpbl
TOKa MOJTHUW. ﬂ,aHHbIe, npuBeAeHHbIE B HOPMATBE, OTHOCATCA K HUCXOAALWMM N BOCXOAALWLUM MOTHUSAM.

CoOTHOLLEHME NONAPHOCTEN pa3psiAoB MOJSTHUM 3aBUCUT OT reorpadmMyeckoro NosioXXeHNs MECTHOCTU. B
OTCYTCTBME MECTHbIX AAaHHbIX MPUHUMAIOT 3TO COOTHOLIEHME paBHbIM 10 % ANs pas3psaos C
MOSIOXXUTENbHBIMU TOKaMK M 90 % Ans pa3psAoB C OTpULIATESNbHBIMI TOKaMMU.

MexaHu4yeckne 1 TepMUYeckme AeCTBUS MOSTHUM 0BYCIOBNEHbI MUKOBbIM 3HaYeHWeM Toka I, NosHbIM
3apaaoM Qron, 32PAAOM B UMMYNLCE Quin U YAENbHON 3Hepruen W/R. Hanbonblume 3HaYeHUs 3TUX
napameTpoB HabMIOAAIOTCS NPY NONOXKUTENbHLIX pa3psiaax.

MoBpexaeHusi, Bbl3BaHHblE MHAYLMPOBAHHLIMM NepeHanpsiXKeHUsiIMK, 0B6YCNOBNEHbI KPYTU3HON (hpOHTa
TOKa MonHuMK. KpyTusHa oueHuBaeTcs B npeaenax 30 %-Horo u 90 %-Horo ypoBHel 0T HanbonbLIero
3Ha4eHuns Toka. Hambonbluee 3HaveHMe 3TOro NapaMeTpa HabnogaeTcs B NOCeAyoWmMX UMNynbcax
OoTpuUaTeNbHbIX pa3psaoB.

2.3.2. MapaMeTpbl TOKOB MOJIHUM, NpeAiaraeMble ANst HOPMUPOBAHWUS CPEACTB 3aLUMThI OT MPSAMbIX
yAapOoB MOJTHUM

3Ha4yeHUst pacyeTHbIX NapaMeTpoB A8 MPUHATBLIX B Tabn. 2.2 ypoBHeN 3alumilieHHocTV (Npu
cooTHowweHun 10 % k 90 % mexay A0NSMU NONOXUTENBHbIX U OTpULATENbHBIX Pa3psaaos) NpUBEAEHb! B
Tabn. 2.3.



Tabnuua 2.3
CooTBeTCcTBME NAapaMeTpPoB TOKa MOJIHUM U YPOBHEN 3alUUThl

Yy
MapaMeTp MONHMK POBEHb 3aLUTbI

I II III, IV
MNMukoBoe 3HayeHue Toka I, KA 200 150 100
MonHbIi 3apsia Qnons, KN 300 225 150
3apsa B umnynbce Quun, Kn 100 75 50
YnenbHast aHeprust W/R, k1x/Om 10000 5600 2500
CpeaHsas kpytnsHa di/dtsosem, KA/MKC 200 150 100

2.3.3. T1NOTHOCTb yAapoB MOSIHUM B 3eMJI0

MNOTHOCTL YAAPOB MOJSIHUW B 3EMII0, BblpaXeHHas Yepes Yncno nopa>|<eHm‘/'1 1 km? 3eMHOW NOBEPXHOCTU
3a roj, onpeaengercsa no AaHHbIM MeTeoposIorM4yeckmnx HabnoaeHui B MecTe pa3MeLlleHnd obbekTa.

Ecnm xe NNoTHOCTb YAapoB MOMHWM B 3eMnio N, HEM3BECTHA, ee MOXHO paccumnTaThb Mo CreayloLLe
dopmyne, 1/(km**ron):

N;=6,7 - T4¢/100,

b1

,(2.1)

roe Tq - cpeaHsist NPOAO/MHKUTENBHOCTb FPO3 B Yacax, onpeseneHHasi No perMoHanbHbIM KapTaMm
MHTEHCUMBHOCTU rPO30BO AESTENBHOCTU.

2.3.4. MNapaMeTpbl TOKOB MOJTHUW, NpeasiaraeMble A1 HOPMUPOBAHWUSA CPEACTB 3allUThl OT
3MEKTPOMArHUTHbIX BO3AENCTBUIA MOSTHUM

KpoMe MexaHUYeCcKUX 1 TEPMUUYECKUX BO3AENCTBUI TOK MOSTHUW CO3[AET MOLLHbIE UMMY/bChI
3/1EKTPOMArHUTHOMO U3/y4YeHusl, KOTOpbIE MOTYT 6biTb MPUUMHON MOBPEXAEHUS CUCTEM, BKITHOUAIOLLMX
060opyaoBaHue CBA3W, YNPAB/IEHNUS, aBTOMATUKK, BbIYMCIIMTENbHBIE M MH(DOPMALIMOHHbIE YCTPOWCTBA U T.
M. 9T CIOXHbIE U AOPOrOCTOSILIME CUCTEMBI UCMOMb3YHOTCA BO MHOMMX OTPacisx Npou3BOACTBa U
6u3Heca. VIx noBpexaeHue B pe3y/bTaTe yaapa MOSIHUM KpalHe HeXEeNaTeNlbHO Mo CO0BpaxeHNsIM
6e30MacHOCTH, a TakXKe MO S3KOHOMUYECKUM COOBPaXKEHUSIM.

Yaap MOSTHUM MOXET coAepXaTb 60 eANHCTBEHHbLIN UMMY/bC TOKa, NM60 COCTOSAThL M3
NnocneaoBaTeIbHOCTU MMIMYNbCOB, Pa3AeieHHbIX NPOMEXYTKaMU BPEMEHM, 3@ KOTOpble NpoTeKaeT
Cnabbiin conpoBoXAaroLWMi ToK. MapaMeTpbl MMMybca TOKa NEPBOro KOMMOHEHTA CyLLECTBEHHO
OT/IMYAIOTCS OT XapaKTEPUCTUK MMMYJIbCOB NMOCNEAYIOWMNX KOMMOHEHTOB. Hke NpuBoAATCS AaHHbIE,
XapaKTepusytoLmMe pacyeTHble NapaMeTpbl UMMY/IbCOB TOKA NEPBOro M NOCieayLWmUX MMMynbCcoB (Tabn.
2.4 n 2.5), a Takke ANUTeNbHOro Toka (Tabn. 2.6) B naysax Mexay uMnyibcamu ans 0bbl4HbIX 06bEKTOB
NPV pasiNyHbIX YPOBHSIX 3aLLUMUTbI.

Tabnuua 2.4
MapameTpbl NepBOro UMNyJsibca TOKa MOJIHUMU

YpoBeHb 3aLmTbl
I II III, IV

MakcumyMm Toka I, KA 200 150 100
AnutenbHocTb poHTa T, MKC 10 10 10

MapameTp TOKa



Bpemsi nonycnaaa T, MKC 350 350 350
3apsa B umnynbce Qqu*, Kn 100 75 50
YpenbHast sHeprust B umnynbce W/R**, M/Om 10 5,6 2,5

* TTOCKOSIbKY 3HAUMTESNbHas! YacTb obuiero 3apsiaa Qqw NPUXOAUTCS Ha NEPBbIN UMMYLC, NosaraeTcs,
YTO 06LUMI 3apsia BCEX KOPOTKMX UMMY/IbCOB paBeH NpUBEAEHHON BETMUYMHE.

** MOoCKOMbKY 3HaUUTENbHAs YacTb 06LLeln yaenbHol aHeprun W/R npuxoauTcs Ha nepsbid MMMNYIIbC,
rosiaraeTcs, YTo o6LWMI 3apsia BCEX KOPOTKMX UMMYSIbCOB paBeH NPUBEAEHHON BETMUMHE.

Tabnuua 2.5
MapameTpbl nocneayroLWEero MMNyJsibCca TOka MOJIHUU

YpoBeHb 3aLUUTbI
MapameTp TOKa

I II III, IV
MakcnmyMm ToKa I, KA 50 37,5 25
OnuTtenbHoCcTb GpoHTa T;, MKC 0,25 0,25 0,25
Bpems nonycnaga T,, MKC 100 100 100
CpenHsis KpyTu3Ha &, KA/MKC 200 150 100
Tabnuua 2.6

MapaMeTpbl ANIUTENBHOIO TOKA MOJIHUM B NPOMEXYTKE MeXAy UMNyJibCaMu

YpoBeHb 3a
MapameTp TOKA pPOBEHb 3alUMTbl

I II III1, IV
3apsa Qq*, Kn 200 150 100
OnutenbHocTb T, C 0,5 0,5 0,5

* Qun - 3apsia, 06YCNOBMEHHbIV ANUTENbHLIM NPOTEKAHWEM TOKA B NEPUOA MeXIy ABYMS MMMY/bCaMu
TOKa MOJTHUM.

CpeaHuii TOK NpubnM3anTenbHO paBeH Q,/T.

CDopMa MMNYNIbCOB TOKa OMpEAENAETCA CNeEAYOLWLNM BblpaXXEHNEM!

i(H) = [I(t/t)'° - exp (-t/12)] / h - [1 + (t/T)'°],

,(2.2)

rae I - makcMmyM Toka;

h - K0ahDULMEHT, KOPPEKTUPYIOLLIMI 3HAUEHME MaKCUMyMa TOKa;
t - Bpems;

Ti - MOCTOSIHHAs BpEMEHW ANs (PPOHTa;

T, - NMOCTOSIHHAasA BpeMEHW Ans cnaga.

3HaueHns napamMeTpoB, BXoAsLWwmMX B hopMyny (2.2), ONUCbIBAIOLLYIO U3MEHEHME TOKa MOSTHUM BO
BpEMEHWN, npuBeaeHbl B Tabn. 2.7.

Tabnuua 2.7



3HaueHus NapaMeTpoB Asis pacueTa (popMbl UMMNYJIbCA TOKA MOJIHUM

MepBbIA UMNYNbC Mocnenyrowmin UMNyJibC
MapameTp YpoBeHb 3aLyMTbl YpoBeHb 3alyMTbl
I II II1, IV I II1 II1, IV
I, KA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
T1, MKC 19,0 19,0 19,0 0,454 0,454 0,454
T2, MKC 485 485 485 143 143 143

AnuTenbHbIA UMMYSIbC MOXET BbITh NMPUHSAT NPAMOYIO/IbHLIM CO CPeAHUM TokoM I n anutenbHocTbio T,
COOTBETCTBYIOLIMMUN AaHHbLIM Tabn. 2.6.

3. BALLMTA OT NPAMbIX YOAAPOB MOJIHUN
3.1. KoMmnnekc cpeaAcTB MOJIHUE3ALMTDI

Komnnekc cpeacts MOMHME3ALLUTLI 3AaHMI UM COOPYXKEHWI BKIOYAET B cebsi YCTPOMCTBA 3alUUThbl OT
MPSIMbIX YAAPOB MOJIHUM (BHELWHSIS MOJSTHME3AWMTHAsS cucteMa - M3C) v yCTpoicTBa 3alwuTbl OT
BTOPUYHBIX BO3AEACTBUI MONHUK (BHYTPeHHSsI M3C). B YacTHbIX C/lydasix MOSIHME3ALLUTA MOXKET
coaepXaTb TOMbKO BHELLUHWE MW TOSIbKO BHYTPEHHME YCTPOMCTBA. B 06LleM ciydyae YacTb TOKOB MOJTHUM
MpoTEeKaeT MO 3/IEMEHTAM BHYTPEHHEN MOJSIHUE3ALLNTSI.

BHewHas M3C MoxeT 6bITb M30/IMpOBaHa OT COOPYXXeHUS (OTAENbHO CTOSLME MOSTHNEOTBOAbI -
CTEpPXXHEBbIE WM TPOCOBbIE, @ TAKXKe COCEAHUE COOPYXKEHMS], BbIMOMNHSAOWME PYHKLMN eCTeCTBEHHbIX
MOJIHMEOTBOAOB) MM MOXET BbITb YCTaHOB/IEHA Ha 3aLUMLLAEMOM COOPY>XEHMM M Aaxe bblTb ero 4acTblo.

BHYTpeHHMe yCTPOCTBA MOSTHMESALLMTI NPEeAHA3HAYeHbl A1 OrpaHUYEeHUs 3NEKTPOMArHUTHbIX
BO3JENCTBUIA TOKa MOSTHUM W NPeAOTBPALLEHNSI UCKPEHUIA BHYTPU 3alUMLLaeMoro obbekTa.

Toku MONHUK, Nonajawne B MOJTHUENPUEMHUKIN, OTBOAATCA B 3a3EMJIUTESNb YEPE3 CUCTEMY
TOKOOTBOZOB (CMYCKOB) U pacTeKaloTCs B 3eMJIe.

3.2. BHellHAa MOJIHME3alMTHAsA CUCTeMa

BHeluHss M3C B 06LIEM CllyYae COCTOUT U3 MOSTHUEMNPUEMHMKOB, TOKOOTBOAOB M 3a3eMnutenei. B
cnydae cneunanbHOro n3rotToBsieHUA NX MaTepuan U ce4eHna A0/MKHbl YAOBNETBOPATb Tpe6OBaHVIF|M
Tabn. 3.1.

Tabnvua 3.1
MaTepuan u MMHMMaJlbHble Ce4YeHUs 3JIEMEHTOB BHelwwHeln M3C

CeueHne, MM>

YpoBeHb 3aLuThl Martepuan
MOJIHMENnpueMHUKa TOKOOTBOAA 3azeMnurens
I-Iv Cranb 50 50 80
I-1v ANIOMUHMI 70 25 He npuMeHsieTcs
I-1v Meab 35 16 50

MpuMeyaHue. YKazaHHble 3HaUeHNS MOryT BblTb YBEMYEHbI B 3aBUCUMOCTM OT MOBbILLEHHOM KOPPO3UK
WM MeXaHUYeCKNX BO3AENCTBUN.

3.2.1. MosfTHUenpueMHUKu



3.2.1.1. O6wwme coobpaxkeHns

MosHWenpueMHUKN MoryT 6bITb cneumanbHo YCTAQHOBJIEHHbIMX, B TOM YUC/1€ Ha obbekTe, MMbo mx
('DYHKLWIVI BbINOTHAKT KOHCTPYKTUBHbIE 3/1EMEHTbLI 3alLLLIAEMOI0 obbekTa; B nocnegHeM Cny4yae OHun
Ha3blBalOTCA €CTECTBEHHBbIMWN MOJIHUENPUEMHUKAMN.

MOJTHMENPUEMHMKIN MOTYT COCTOSITb U3 NMPOU3BOJIbHOW KOMOUHALMMW CleaYoLMX 3/IEMEHTOB: CTEPXKHEN,
HaTSHYTbIX NPOBOAOB (TPOCOB), CETYATLIX NPOBOAHMKOB (CETOK).

3.2.1.2. ECTeCTBEHHbIE MOSTHNENPUEMHUKN

CnegaytoLme KOHCTPYKTUBHbIE SIEMEHTDI 30aHWIN U COODY)KeHMﬁ MOryT pacCMaTpmBaTbCA KakK
€CTeCTBEHHbIE MOTHUENPUEMHUNKN

a) MeTanIMyeckne KpoBu 3alumilaemMbix 06 LEKTOB NpU YCIOBUU, YTO:
3/IeKTPMYECcKasl HEMPEPbLIBHOCTb MeXy PasHbIMK YacTsiMM obecreyeHa Ha AOrnii CPokK;
TO/ILWMHA MeTasiNa KPOB/IW COCTABNISIET HE MEHEE BENMUMHEI t, NMpUBEAEHHO B Tabn. 3.2,
ecny HeobxoanMO NpeaoXpaHUTL KPOBIIKO OT MOBPEXAEHUS UK MPOXOra;
TONLWMHA METaNa KpoBamM cocTtaBnseT He MeHee 0,5 MM, ecnin ee Heobs3aTenbHO
3alWMILATb OT NOBPEXAEHWUM U HET ONACHOCTY BOCTIAMEHEHNSI HAXOASLLMXCS NOfA
KPOB/EN roptoYMX MaTepuasnos;
KPOBJ/IS HE UMEET U30MSILMOHHOIO MOKPbLITKS. Mpu 3TOM He6ONbLLIOW COoW
AHTMKOPPO3MOHHOW Kpacku unu cnoid 0,5 MM acdanbToBOrO MOKPbITHS, UK €O 1 MM
M1aCTUKOBOIO MOKPbLITUSI HE CUMTAETCS UB0NSILMEN;
HeMeTaNMyYeckne NOKPLITUS Ha AW NOA METaNNIMYECKONM KPOBEN He BbIXOAST 3a
npeaenbl 3awmiaemMoro obbLeKkTa;
6) MeTanIMYecKme KOHCTPYKLMM Kpbiin (DepMbl, cCoOeanHEHHas Mexay coboi CcTarbHas
apmatypa);
B) MeTaN/IMYecKne 3/1IEMEHTHI TUMA BOAOCTOYHBIX TPY6, YKpaLLeHW, OrpaXxaeHui no Kpato
KPbILWW U T. M., €C/IN UX CEYEHNE HE MEHbLLE 3HAUYEHUI, NMPeanuUCaHHbIX ANs 06bIYHbIX
MOJTHVUENPUEMHMNKOB;
) TEXHOMOrM4eckne MeTannnyeckme Tpybbl U pe3epByapbl, €CNM OHU BbIMOMHEHbI U3 MeTansa
TO/LIMHOW He MeHee 2,5 MM ¥ NpOoMnaBfeHNE WK NPOXOr 3TOF0 MeTaslyia He NpUBEAET K
OMacHbIM UM HEAOMYCTUMbIM NOCNEACTBUAM;
[) MeTannmnyeckue Tpybbl U pe3epByapbl, €CM OHU BLIMOMHEHBI U3 MeTasna TOMWMHOW He MeHee
3Ha4eHus t, NpMBeaeHHoOro B Tabn. 3.2, U ecnu NOBbILLEHME TeMNEPATYPbl C BHYTPEHHEN
CTOPOHbI 06bEKTa B TOUKE yAapa MOMHWUM He NpeacTaBsieT OnacHOCTy.

Tabnuua 3.2

TonwmHa KpoBnn, Tpy6bl MM Kopnyca pesepByapa, BbINOJIHAKLWMX (PYHKLMN €CTeCTBEHHOro

MOJIHMENpUEeMHHUKaA
YpoBeHb 3aluThbl MaTtepuvan TonwuHa t, MM, He MeHee
I-IvV Xeneso 4
I-IvV Meapb 5
I-1vV ANIOMUHWN 7

3.2.2. TokooTBOA!
3.2.2.1. Obwme coobpaxeHus

B Lensx CHMXeHMS BEPOSITHOCTM BO3HUKHOBEHWSI ONACHOMO MCKPEHUSI TOKOOTBOAb! LOMKHbI
pacronaratbCsl TakuM 06pasoM, YTOBbl MeXAy TOYKOM NMOopaXKeHUst U 3eMnei:



a) TOK pacTeKascst Mo HECKOSIbKUM NapansesnbHbIM NyTsM;
6) AnvMHa 3TUX nNyTel bbina orpaHMYeHa 40 MUHUMYMa.

3.2.2.2. PacnonoxeHne TOKOOTBOAOB B YCTPOMCTBAX MOSTHME3ALNTbI, U30/IMPOBAHHbLIX OT 3aLLUULLGEMOro
obbekTa

Ecnn MoMHMENPUEMHUK COCTOUT U3 CTEPXKHEN, YCTAHOBNEHHBIX HA OTAENBHO CTOAWMX onopax (Mu
O/1HOV OMOpE), Ha KaX/1yto Ornopy A0/MKEH BbITb NPEAYCMOTPEH MUHUMYM OAWMH TOKOOTBOA.

Ecnm MonMHMENpPUEMHUK COCTOUT M3 OTAENbHO CTOSALMX rOPU30HTAMbHBIX MPOBOAOB (TPOCOB) MK U3
0AiHOro npoBoaa (Tpoca), Ha Kaxxablii KOHeLl Tpoca TpebyeTcs MUHMMYM MO OIHOMY TOKOOTBOAY.

Ecnn MonHMenpueMHUK NpeacTaBnsieT cobol CeTYaTy0 KOHCTPYKLMIO, MOABELLEHHYIO Haj 3alUMLLAEMbIM
06EKTOM, Ha Kaxayto ee ornopy Tpebyercs He MeHee 0AHOro TokooTBoAa. Obliee KONNMYECTBO
TOKOOTBOZOB AO/MKHO ObITb HE MeHee ABYX.

3.2.2.3. PacnonoeHne TOKOOTBOAOB NMPU HEM30/IMPOBAHHBIX YCTPOWCTBAX MOSTHUE3ALLUUTbI

TokooTBOAbI pacnonarakoTcs Mo NepuMeTpy 3alMLLIaeMoro o6bekTa TakuM 06pasoM, UTo6bl cpeaHee
pacCTosiHME MeXy HUMU 6bINI0 He MeHblUe 3HaYeHWUI, NPUBEAEHHbIX B Tabn. 3.3.

TOKOOTBOAbI COEAMHAIOTCS rOPU30HTaIbHbIMK NOACaMU B61n3n NOBEPXHOCTU 3EMJIN U YEPEI KaXAable 20
M NO BbICOTE 34aHUA.

Tabnuua 3.3

CpenHune pacCcTosHUA MeXAy TOKOOTBOAAMM B 3aBUCUMOCTHU OT YPOBHS 3aLLMLLEHHOCTH

YpoBeHb 3alUTbl CpenHee paccTosinue, M
I 10
II 15
III 20
v 25

3.2.2.4. YKka3aHusa no pasMeLLeHuioO TOKOOTBOAOB

XenaTenbHo, YTo6bl TOKOOTBO/IbI PABHOMEPHO pacrnonaranmcb no NepUMETPY 3alluiLaeMoro obbekTa. Mo
BO3MOXHOCTM OHW MPOKIaAbIBAOTCA B6/IN3N YrIOB 34aHUM.

He n3onvMpoBaHHbIe OT 3alUuMLLaeMoro obbekTa TOKOOTBOARI npoKnaabiBatOTCA Cneayowmm 06pa30M:

€C/I1 CTEHa BbINMOJIHEHA U3 HEMOPIOYEro MaTepuasa, TOKOOTBOAbl MOryT OblTb 3aKpensieHbl Ha
MOBEPXHOCTM CTEHbI UM NPOXOANTL B CTEHE;

€C/I1 CTEeHa BbLIMOJIHEHA M3 rOpIOYEro MaTepuasna, TOKOOTBOAb! MOryT 6blTb 3aKpensieHbl
HeMnocpeaCcTBEHHO Ha MOBEPXHOCTU CTEHbI, Tak YTOObI MOBLILLEHWE TEMMNEPATYPhI Npu
NpOTEKaHMKN TOKa MOJTHUM He NPeACTaBsAN0 ONACHOCTU AN MaTepuana CTeHb!;

€C/ CTEeHa BbIMOJIHEHA U3 roptoYero MaTepuasna v NoBbllLEHWE TeMNepaTypbl TOKOOTBOA0B
NpeacTaBnsieT AN HEro ONacHOCTb, TOKOOTBOAB! A0HKHbI pacrofiaraTbCs TaknuM 06pasoM, UTo6bI
pacCTosiHue MeXxay HUMU U 3alimLLaeMbiM 06bEKTOM Bcerda npesbiwano 0,1 M. MeTannmueckue
CKOBbI NSt KPEMNIEHNSt TOKOOTBOAOB MOIYT 6bITb B KOHTAKTe CO CTEHOMW.

He cneayeTt npoknaabiBaTb TOKOOTBOAbI B BOAOCTOYHbIX pr6ax. PeKOMeH,Cl,yeTCﬂ pa3MeLllaTb TOKOOTBOAbI
Ha MaKCMMaJlbHO BO3MOXXHbIX PaCCTOAHUAX OT ,depe|7| M OKOH.



TOKOOTBOAbI MPOKNAALIBAIOTCS NO NPSMbIM U BEPTUKANBbHBLIM JIMHUAM, TaK yTObbI nyTb A0 3EMIN 6bin1 o
BO3MOXXHOCTHU KpaT‘-IaVILLIVIM. He pexkomeHayeTca npokniajka TOKOOTBOAOB B BUAE MNeTeNb.

3.2.2.5. EcTecTBEeHHble 3/1eMEHTbl TOKOOTBO/OB
Cnepylolme KOHCTPYKTUBHbIE 3M1EMEHTbI 3AaHUA MOTYT CYUTATbC €CTECTBEHHBLIMM TOKOOTBOAAMU:

a) MeTa/IMYecKme KOHCTPYKLMN NPy YCI0BUK, YTO:
3neKTpuyeckast HENPEPbIBHOCTb MEXAY Pa3HbIMU 3/IEMEHTAMU SBASIETCA AOSITOBEYHON U
cooTBeTCcTBYET TpebosaHusiM n. 3.2.4.2;
OHM MMEIOT He MeHbLUME pa3Mepbl, YeM TPebYIOTCH Ans cneumasnbHO NpeayCcMOTPEHHbIX
TOKOOTBOAOB. MeTannmyeckme KOHCTPYKUMU MOMYT UMETb U30MSLMOHHOE MOKPbITHE;
6) METaNIMYECKUIA KapKac 3AaHUS UM COOPYXKEHWS;
B) COeAMHEHHas Mexay coboW CTanbHas apMaTypa 34aHust U COOPYIXKEHWS;
r) yactv dacaga, nponIMPOBAHHBIE 3/IEMEHTbI M ONOPHbIE METaNINYeCcKne KOHCTPYKLMM
dacapa npu ycnoBun, YTO UX pa3Mepbl COOTBETCTBYIOT YKa3aHWsIM, OTHOCALLMMCS K
TOKOOTBOAAM, a UX TOJLLMHA cocTasnseT He MeHee 0,5 MM.

MeTannuueckas apMaTypa Xesie306eTOHHbIX CTPOEHWI CYMTAETCS 06ECeUnBatoLLEN SNEKTPUYECKYIO
HEenpepbIBHOCTb, €C/IM OHA YAOBNETBOPSIET CeayoWMM YCIIOBUAM:

npumMepHo 50 % coeanHeHW BEPTUKabHBIX M FOPU30OHTasIbHBIX CTEPXXHEN BbIMNOSIHEHLI CBapKOM
WJTM UMEIOT XKECTKYIO CBSA3b (60NITOBOE KpenyieHue, BA3Ka NPOBOSIOKON);

aneKTpuyecKas HenpepbIBHOCTb obecneyeHa Mexzay CTasbHOW apMaTypol pa3fnyHbIX 3apaHee

3aroToBMEHHbIX 6ETOHHbIX 6/10KOB M apMaTypoi 6eTOHHbIX 6/10KOB, NOAFOTOB/IEHHbIX Ha MeCTe.

B npoknaake ropu3oHTanbHbIX NOACOB HET HEOBXOAMMOCTM, ECNIN METANNIMYECKUE KapKacbl 3AaHUA U
CTanbHasg apMaTtypa »ene3obeToHa UCMOoNb3YHTCA Kak TOKOOTBOAbI.

3.2.3. 3a3emnurenu
3.2.3.1. Obwme coobpaxeHust

Bo Bcex Cny4asx, 3a UCKJTIOYEHNEM UCMONb30BaHNA OTAENbHO CTOSALWLEro MOTHMEOTBOAA, 3a3EMIINTESb

MONMHME3alWNTbl CNEAQYET COBMECTUTbL C 3a3EMJTUTENTIAMUN INEKTPOYCTAHOBOK U CPEACTB CBA3N. Ecnn stn

3a3eM/ITENN AOKHbI BbITb pa3faeneHbl No KaKUM-/TMB0 TEXHOIOTMYECKUM C006pa)KeHVIFIM, nx cnepyer
06beanHNTL B 06UJ,YI'O CUCTEMY C NOMOLLbIO CUCTEMBI YPpaBHUBaHUA NOTEHLUANOB.

3.2.3.2. CneuranbHO NpoknaablBaeMble 3a3eMSIOLWME MEKTPOAbI

LlenecoobpasHo MCnonb3oBaTh CeaytoLwme TUrbl 3a3eMMTENeN: OAUH UM HECKOSbKO KOHTYPOB,
BEpTUKasbHbIE (UM HAKMOHHbIE) 3N1EKTPOAbI, paaManbHO PacxXoasLUMECs SMEKTPOAbI U 3a3eMASIOLLMIA
KOHTYP, YNOXEHHbIN Ha iHEe KOT/IOBaHa, 3a3eM/isowme CeTKM.

CunbHO 3arny6neHHble 3a3eMIUTENN 0Ka3biBaTCA 3h(EKTUBHBIMK, ECNW YAENbHOE CONPOTUBIEHNE
rPYHTA YMEHbLLAETCS C ry6UHOM 1 Ha 6OSbLLON FTy6MHE OKa3blBAETCS CYLLECTBEHHO MEHbLUE, YEM Ha
YPOBHE 06bIYHOrO PACMONIOXKEHMSI.

3azeMnuTenb B BMAE Hapy>XHOMO KOHTYpa NpeanoYvTuTenibHO NpoKnaabiBaTh Ha rnybmHe He meHee 0,5 M
OT NOBEPXHOCTU 3eM/IM U Ha PaCCTOSAHUN He MeHee 1 M OT CTeH. 3aseMnstowne 31eKTpoabl AO0MKHbI
pacnonaratbcs Ha rnybuHe He MeHee 0,5 M 3a npegenamu 3awmLEaeMoro obbekTa 1 6biTb Kak MOXHO
6onee paBHOMEPHO pacnpeaesnieHHbIMA; Mpu 3TOM HAA0 CTPEMUTBLCS CBECTU K MUHMMYMY MX B3aMMHOE
SKpaHWpoBaHue.

Fny6uHa 3aKnagku 1 TUN 3a3eMNSIOWMX MEKTPOAOB BbIGUMPAIOTCS U3 YCNOBUS obecreyeHus
MWUHUMabHOM KOPPO3uK, @ Takke BO3MOXHO MeHbLLUEN Ce30HHONM BapuaLuy CONPOTUBIIEHNS 3a3eMIIeHUs
B pe3y/ibTaTe BbICbIXaHWs M NPOMEP3aHus MpyHTa.



3.2.3.3. ECcTecTBeHHble 3a3eMAsoLwWmne 3NeKTpoabl

B kauecTBe 3a3eMNSOLLMX SNEKTPOAOB MOXKET UCMONb30BATLCS COEAMHEHHasi Mexay cobol apMaTypa
Xene3obeToHa UM UHbIE MNOA3EMHbIE METANIMYECKME KOHCTPYKLMM, OTBeYatolwme TpeboBaHusaM M.
3.2.2.5. Ecnm apMaTypa xene3obeToHa UCMosb3yeTcs Kak 3a3eMNIoLLME 3M1EKTPO/b, MOBbILLEHHbIE
TpeboBaHUs NPeabsBNAIOTCA K MECTaM €€ COEAMHEHMI, YTOBbI UCKJTIOUNTb MEXaHWYECKOe pa3pyLUeHne
6eToHa. Ecnm ucnonb3yeTcst npeAHanpsiXeHHbIN 6ETOH, CNeayeT y4ecTb BO3MOXHbIE NMOCeACTBUS
NPOTEKaHWsi TOKa MOJTHAW, KOTOPbIN MOXKET Bbi3BaTb HEOMYCTUMbIE MEXAHUYECKMUE Harpy3Ku.

3.2.4. KpenneHue v coeanHeHus 31eMeHToB BHellHen M3C
3.2.4.1. KpenneHnue

MoMHUENPUEMHUKM 1 TOKOOTBOZbI XXECTKO 3aKPEnISoTCs, Tak YTo6bl MCKIOUUTDL JIH060i paspbiB Un
ocnabneHne KpenieHnst NPOBOAHMKOB NoA AEUCTBUEM 3NIEKTPOANHAMUYECKUX CUIT UITN CYYaHbIX
MeXaHUYEeCKUX BO3AENCTBUI (HanpuMep, OT NopbiBa BETPA UM NaAeHUs CHEXHOrO MnacTa).

3.2.4.2. CoeguHeHus

KonunyecTBo coeanHeHuit NPOBOAHUKA CBOAMTCS K MUHMMANbHOMY. CoeanHEHNs BbIMOMHAOTCS CBapKOl\/'I,
HaP’IKOVI, AOMNYCKaeTCHd TaKXXe BCTaBKa B 3a)XMMHOW HaKOHEYHMK MM 6oToBOE KpenneHune.

3.3. Bbi60op MONHMEOTBOAOB
3.3.1. Obwwme coobpaxeHuns

Bbi6op TMMa 1 BbICOTbI MOJTHUEOTBOAOB NPOU3BOAMTCS UCXOAS M3 3HAYEHWI TpebyeMoii HaeXXHOCTH P..
OBBEKT CUMTAETCS 3aLUMLLEHHBIM, EC/TM COBOKYMHOCTb BCEX Er0 MO/IHMEOTBOAOB 06ecneynBaeT
HaAEXHOCTb 3aLUTbl HE MeHee Ps.

Bo Bcex cnydasax cuctema 3alimTbl OT NMPsSMbIX YAapOB MOSTHUK BbI6VIpaETCFI Tak, 4YTObbl MaKCMMaNbHO
MCNoJib30BaJ/INCb ECTECTBEHHbLIE MOMHMNEOTBOAbI, @ €C/TU obecneunBaemas UMM 3aLLMLLEHHOCTb
HefoCTaToO4YHa - B KOMBMHaUmMM co crneumanbHo YCTaHOB/1EHHbIMW MOJIHMEOTBOAAMMW.

B O6LI.I,eM Cny4yae Bbl60p MOMHMEOTBOA0B AO0/MKEH NPOU3BOAUTBLCA NMPU NOMOLLKN COOTBETCTBYIOLUNX
KOMMbIOTEPHbIX MPOrPaMM, CMOCOBHBIX BbIYMCAATL 30HbI 3aLLMTbI UM BEPOSITHOCTb NPOPbIBA MOSTHUM B
06bekT (rpynny o6beKTOB) N060IN KOHDUMypaLmM Npy NPoM3BOSIbHOM PacroNIOXXEHNM NPaKTUYECKM
noboro uncna MOJTHMEOTBOAO0B Pa3/IN4HbIX TUMNOB.

Mpy NpoYnX paBHbIX YCITOBUSIX BbICOTY MOSIHUEOTBOAOB MOXHO CHU3WTb, €C/IN BMECTO CTEPXHEBbLIX
KOHCTPYKUMI NPUMEHSITL TPOCOBLIE, OCOBEHHO MpU MX NMOABECKE MO BHELIHEMY NepuMeTpy 06bekTa.

Ecnu 3awumTta obbekTa obecneunBaeTcs NPOCTENLLMMU MOSTHUEOTBOAAMM (OAMHOYHBIM CTEPXHEBBIM,
OAMHOYHBIM TPOCOBBIM, ABOVHBIM CTEPXXHEBbLIM, ABOMHBLIM TPOCOBbLIM, 3aMKHYTbIM TPOCOBLIM), pa3Mepbl
MOJTHMEOTBOAOB MOXHO ONpesensTb, Nob3yscb 3a4aHHbIMU B HACTOSILLLEM HOPMATMBE 30HaMU 3aLUUThI.

B cnyyae npoekTMpoBaHMs MofTHUE3aLmnTbl 418 06bI4HOro 06bekTa, BO3MOXHO onpefeneHne 30H
3alMThl MO 3aLWMTHOMY Yy UM METOAOM KaTsilencst cchepbl CornacHo CTaHaapTy MexayHapoaHow
anekTpoTexHnyeckor kommccum (IEC 1024) npu ycnoBum, 4To pacueTHble TpeboBaHus MexayHapoaHow
3MEKTPOTEXHNYECKOM KOMUCCUM OKa3blBaOTCS Hornee XecTKnMY, YeM TpeboBaHus HacTosILLEN
NHCTpyKumK.

3.3.2. TNoBble 30Hbl 3aLWNUTLI CTEPXKHEBBLIX U TPOCOBbLIX MOHNEOTBOAOB

3.3.2.1. 30Hbl 3aLWMTbI OANHOYHOIO CTEPXXHEBOrO MOJTHMEOTBOAA



CTaHaapTHOW 30HOW 3alUUThl OAMHOYHOIO CTEPXXHEBOIO MOJTHUEOTBOAA BbICOTOW h SIBNISETCS KpyroBoW
KOHYC BbICOTOM hy < h, BepLUMHA KOTOPOro CoBNafaeT C BEPTUKaIbHOMN OCbio MoNTHMeoTBoAa (puc. 3.1).
a6apuTbl 30HbI ONPEAENsTCA ABYMS NapaMeTpaMu: BbICOTOW KOHYyca hy M paanycoM KOHyca Ha ypoBHe
3eMJM Io.

MpuBeAeHHbIE HUXKE pacyeTHble popmynbl (Tabn. 3.4) NpUroaHbl Ansi MOSIHUEOTBOAOB BbICOTOW A0 150 M.
Mpy 6onee BbICOKMX MOSTHUEOTBOAAX ClleAYET NOJsb30BaTbCA CreumanbHON METOAMKONM pacyeTa.
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Puc. 3.1. 30Ha 3aWwmnTbl OAMHOYHOIO CTEPXXHEBOr0 MOJSIHMEOTBOAA

[ns 30HbI 3aWmMTbl TpebyeMol HaaexXHOCTH (puc. 3.1) paanyc ropM30oHTaNbHOrO CEYEHMS Iy Ha BbICOTE
h. onpegensetca no dopmyne:

_ rO(hO _hx)-

I"x h
0
3.1)
Tabnuua 3.4
PacueT 30Hbl 3alUThl OAMHOYHOI 0 CTEPXXHEBOro MOJIHMEeOTBOoAA
HapexHocCTb BbicoTa MOJIHUEOTBOAA BbicoTa KOHyCa Paauyc koHyca
3awmTbl P, h,m h,, M Fo, M
0.9 Ot 0 go 100 0,85h 1,2h
' Ot 100 po 150 0,85h [1,2-103(h-100)]h
O10 fno 30 0,8h 0,8h
0,99 Ot 30 oo 100 0,8h [0,8-1,43:103(h-30)]h
Ot 100 go 150 [0,8-10°(h-100)]h 0,7h

0,999 Ot 0 po 30 0,7h 0,6h



Ot 30 go 100 [0,7-7,14:10%(h-30)]h [0,6-1,43:10°(h-30)]h
Ot 100 po 150 [0,65-10°(h-100)]h  [0,5-2:107%(h-100)]h

3.3.2.2. 30Hbl 3aWnTbl OAUHOYHOrO TPOCOBOr0 MOJSTHMEOTBOAA

CTaHaapTHbIE 30HbI 3aLLMTbl OAMHOYHOrO TPOCOBOrO MOSIHUEOTBOAA BbICOTOM h OrpaHMUeHbI
CMMMETPUYHBLIMK ABYCKATHLIMW MOBEPXHOCTAAMM, 06pa3yoWyMMN B BEPTUKANIbHOM CEYEHWM
paBHOBeApEHHbIV TPEYrofibHUK C BEPLIMHOM Ha BbiCOTe hy < h M OCHOBaHMEM Ha YpoBHE 3eMnu 2r, (puc.
3.2).

MpuBeAeHHbIE HUXKE pacyeTHble popmMynbl (Tabn. 3.5) NpuUroaHsbl Ansi MOSIHUEOTBOAOB BbICOTOW A0 150 M.
Mpu 6onblUEN BbICOTE CeAyeT NOMNb30BaTbCA CeLMasibHbIM NPorpaMMHbIM obecrneyeHneM. 34ech U
fanee nog h noHMMaeTcs MMHMMasbHas BbiCOTa TPOCa Haj YPOBHEM 3eMnn (C y4eTOM NpoBeca).
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Puc. 3.2. 3oHa 3awmTbl 0AMHOYHOIrO TPOCOBOIrO MOSIHMEOTBOAA:!
L - paccTrosiHue Mexay To4YKaMu nogseca TpocoB

MonywmpurHa ry 30HbI 3aLuTbl TpebyeMoi HaaexHocTH (puc. 3.2) Ha BbicoTe h, OT MOBEPXHOCTU 3eMNU
onpefenseTcs BblpaXXeHUeM:

o 7o (hO B hx)
(3.2)

Mpy HEO6X0AMMOCTY PACLUMPUTL 3aLUMLLAEMbIN 06bEM K TOPLiAM 30HbI 3alMTbl CO6CTBEHHO TPOCOBOIO
MOJTHMEOTBOAA MOTMYT A06ABNATLCA 30HbI 3aLUMTbI HECYLLIMX OMOP, KOTOPbIE PaccuMTbIBAOTCS MO
(opMynamM OIMHOYHbIX CTEPXKHEBLIX MOSIHUEOTBOAOB, NMPEACTABNIEHHBIM B Tabn. 3.4. B cnyyae 60nblimx
NMPOBECOB TPOCOB, HAMPUMEP, Y BO3AYLIHbIX JIMHUIA SNIEKTPONepesaymn, peKoMeHAYeTCS pacCuuTbIBaTb
obecrneyrBaeMyto BEpOSITHOCTb NPOPbIBa MOSIHUM NMPOrPaMMHbLIMU METOAAMM, MOCKObKY NMOCTPOEHWE 30H
3alUMThl MO MUHUMAJILHOM BbICOTE TPOCa B NMPOJIETE MOXET NPUBECTM K HEOMNpaBAaHHbIM 3aTpaTaM.



Tabnuua 3.5

Pacuet 30HbI 3alMTbl OAMHOYHOIO TPOCOBOI0 MOJIHUEOTBOAA

HapexxHocTb BbicoTa MOonHueoTBOAA BbicoTa KOHyCa Paaunyc koHyca
3awmThbl P, h, m hy, M Fo, M
0,9 OT 0 go 150 0,87h 1,5h
OT 0 a0 30 0,8h 0,95h
0,99 Ot 30 110 100 0,8h [0'95’73'3;';‘110_4(”
OT 100 g0 150 0,8h [0,9-103(h-100)]h
Ot 04030 0,75h 0,7h
0,999 Ot 30 ao 100 [0,75-4,28-107(h-30)]h [0,7-1,43-10°(h-30)]h
OT 100 go 150 [0,72-10°(h-100)]h [0,6-103(h-100)]h

3.3.2.3. 30Hbl 3alUTbI ABOWHOIO CTEPXXHEBOIO MOJTHMEOTBOAA

MONIHMEOTBOA CUMTAETCS ABOMHbLIM, KOra PacCTOSIHUE MEXAY CTEPXKHEBbIMIU MOJTHUENPUEMHMKAMK L He
NpeBbIWAET NPeAesbHON BEMNUNHBI Lya. B MPOTMBHOM Crlyyae 06a MOMHMEOTBOAA pacCMaTpMUBAIOTCA Kak
OANHOYHBIE.

KoHburypaums BepTvKanbHbIX 1 FOPU30HTANIbHBIX CEYEHUI CTaHAAPTHBIX 30H 3alMTbl ABOMHOIO
CTEPXXHEBOro0 MOMIHMEOTBOAA (BbICOTOM h 1 paccTosiHMeM L Mexay MONHWMeoTBOAAMM) NpeacTaBieHa Ha
puc. 3.3. MocTpoeHWe BHeLHMX obnacTein 30H ABOMHOrO MONHWeoTBoAa (MOSTYKOHYCOB C rabaputamm hg,
ro) MpoussoanTcsa no dopmynam Tabn. 3.4 AN OANHOYHBIX CTEPXKHEBLIX MOSIHMEOTBOAOB. Pa3mepbl
BHYTPEHHMX obnacrel onpesenstoTcs napamMeTpamm he u h,, NepBbIf U3 KOTOPbIX 3a4aET MaKCUMasbHYO
BbICOTY 30Hbl HEMOCPEACTBEHHO Y MOJTHUEOTBOAOB, @ BTOPOW - MUHMMANbHYIO BbICOTY 30HbI NOCepeanHe
Mexay MonHWeoTBoAamu. MNpu paccTossHuM MeXxay MofHueoTsodaMn L < L. rpaHuLa 30Hbl HE uMeeT
nposeca (h. = hy). Ansa pacctosiHnii L. < L 2 Lyax BbICOTa h. ONpeaensieTcs no BbipaXXeHUIo

g =L
h = FR— he.
max (¢
3.3)
Bxopsime B Hero npeaenbHble pacCTOAHUS Lmax U Le BBIMMCASAIOTCSH NO 3MAMpUYEckUM dopmynam Tabn.
3.6, NPUroaHbLIM A5 MOAHMEOTBOAOB BbICOTON A0 150 M. Mpu 60MbLUel BbICOTE MOSIHUEOTBOAOB CreayeT

No/b30BaTbCA cneunanbHbIM NPOrpaMMHbIM obecneyeHneM.

Pa3Mepbl FOPU30HTasbHbIX CEYEHWUIA 30HbI BbIYMCTISIOTCS MO Cleayowmm gopmynam, obmmM ans Bcex
YPOBHEN HAaAEXHOCTU 3aLUMThI:

MaKCUMalibHas nonywupuHa 30Hbl Iy B FOPU30OHTA/IbHOM CEYEHUU Ha BbICOTE hy:

p o= rO(hO _hx)
x ho :

(3.4)



Puc. 3.3. 30Ha 3alLnTbl ABOWHOrO CTEPXXHEBOIO MOJTHUEOTBOAA

ANIMHA rOpU30HTasIbHOro ceveHns Ly Ha BbicoTe hy = h.:
_ L(hy—h,)
X °

(3.5)
npuyeM npy hy<hgx = 1/2;</n

LUMPUHA rOPU30HTANIBHOTO CEYEHUS B LIEHTPE MEeXAY MOMHMEOTBOAAMM 2rcx Ha BbicoTe hx < hc:

r., = rO(hc _hx).
h

C

(3.6)

Pacuer napaMeTpoB 30Hbl 3aLUTbl ABOﬁHOrO CTEep)XXHeBOoro MoJiHmeorsoaa

Hapae>xHOCTb 3almTbl BbicoTa MonHueoTBoaa h, L M
P3 M max/s
Ot 0 no 30 5,75h
[5,75-3,57-103(h-
0,9 Ot 30 go 100 30)]h
Ot 100 po 150 5,5h

0,99 Ot 0 po 30 4,75h

Tabnuua 3.6

Lo, M
2,5h
2,5h

2,5h
2,25h



Ot 30 oo 100

Ot 100 o 150

Ot 0 go 30
0,999 Ot 30 oo 100

Ot 100 o 150

3.3.2.4. 30Hbl 3aLLMTbl ABOVHOIO TPOCOBOrO MOIHMEOTBOAA

[4,75-3,57°10°(h-
30)]h

4,5h
4,25h

[4,25-3,57°10°(h-
30)]h

4,0h

[2,25-0,01007 (h-
30)]h

1,5h
2,25h

[2,25-0,01007 (h-
30)]h

1,5h

MOSIHMEOTBOA CYMTAETCS ABOWHBIM, KOTAa PACCTOSHUE MexXay TPocaMu L He npeBbilaeT NpeaenbHON BENWYMHBI Lmax. B npoTuBHOM criyyae oba MoiHMeoTBoAa

paccMaTpuBaloTCA Kak OAUHOYHbIE.

KoHburypaumsi BepTvKanbHbIX U FOPU30HTaNbHBIX CEYEHWIA CTaHAAPTHbIX 30H 3aLUMTbI ABOMHOMO TDOCOBOIO MOJIHMEOTBOAA (BLICOTON h 1 paccTosiHMeM Mexay

Tpocamu L) npeacrasneHa Ha puc. 3.4. MocTpoeHWe BHEWHUX 061acTel 30H (ABYX OAHOCKATHbIX NMOBEPXHOCTEN ¢ rabaputamu ho, r0) npoussoanTcs no hbopMynam

Tabn. 3.5 Ans 0AMHOYHBIX TPOCOBbIX MO/THUEOTBOAOB.
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Puc. 3.4. 30Ha 3alMTbl ABOVHOIrO TPOCOBOrO MONTHUEOTBOAA

Pa3mepbl BHYTPeHHWX obnacTeii onpeaensiotcst napamerpamy h0 v he, nepBbiii M3 KOTOPLIX 3aAaET MaKCUMMaslbHYIO BbICOTY 30Hbl HEMOCPEACTBEHHO Y TDOCOB, a

BTODOW - MUHWUMabHYIO BbICOTY 30Hbl NOCEPeAnHe Mexay TpocaMmu. Mpy paccTosiHun Mexay Tpocamu L<Lc rpaHuua 3oHbl He umeeT nposeca (hc = h0). Ans

paccTosiHui Lc&de;L<Lmax BbicoTa hc onpeaensieTcs no BblpaxeHuio

Lmax —L
Lmax B Lc

h

C

ho.

(3.7)

Bxoasiluve B Hero npeaenbHble paccTosiHWs Lmax 1 Lc BblUMCNSIOTCS MO aMnupuyeckum dopmynam Tabn. 3.7, NpuroaHbiM Ans TDOCOB C BbICOTOW noaBeca Ao 150

M. Mpu 60/bLUel BbICOTE MOMTHMEOTBOAOB CneayeT nonb30oBaTbCA cneumanbHbIM MporpaMMHbIM obecrneyeHneMm.



[NvHa ropu30HTaNbHOMO CEYEHUS 30HbI 3aLLKTLI HA BbICOTe hx onpeaensieTcs no dhopmynam:

Ix = L/2 npm hc = hx;

_ L(hO _hx)
. 2(h0 _hc)

(3-8)

npn 0 < he < hx,

NS pacluMpeHust 3alumiiaeMoro obbeMa Ha 30Hy IBOMHOMO TDOCOBOMO MOSTHUEOTBOAA MOXKET BbiTb HANOXEHa 30Ha 3aLLMTbl OMOP, HECYLUMX TPOCHI, KOTopast
CTPOWTCS KaK 30Ha ABOWHOIO CTEPXKHEBOrO MO/IHUEOTBOAA, EC/IM PACCTOsIHUE L Mexay onopamMu MeHblue Lmax, BblMMCIEHHOro no dopMynam Tabn. 3.6. B

NPOTMBHOM Cny4ae onopbl A0/MKHbI paCCMaTpPUBATLCA KaK OAMHOYHbIE CTEPXKHEBbLIE MONTHNUEOTBOAbI.

Koraa Tpockl HenapannenbHbl UK PasHOBBLICOKM, NMMBO MX BbICOTA M3MEHSIETCS MO ANIMHE NPONETa, ANS OLIEHKU HAAEXHOCTM UX 3alUnTbl cneayeT
BOCMONb30BaTLCA CNeLnanbHbIM NPOrpaMMHbIM obecneyeHneM. Takke pekoMeHAYeTCs NocTynaTh Npu 60MbLMX NPOBecax TPOCOB B NposieTe, YTobbl n3bexaTtb

W3MIMWHNX 3anacoB MO HaAEXHOCTU 3allnThbl.

Tabnwuua 3.7
PacueT napaMeTpoB 30Hbl 3aLWUTbl BOHOr0 TPOCOBOr0 MOJIHMEOTBOAA
HapgexHoCTb 3aLmnTbl BbicoTta monHueotBoaa h,
Liaxs M L, M
P, M
0,9 ot 0 go 150 6,0h 3,0h
ot 0 oo 30 5,0h 2,5h
[2,5-7,14:103(h-
0,99 ot 30 o 100 5,0h 30y
oT 100 go 150 [5,0-5:103(h-100)]h [2,0-5:103(h-100)]h
ot 0 go 30 4,75h 2,25h
[4,75-3,57-103(h-  [2,25-3,57:103(h-
0,999 ot 30 o 100 300 300
oT 100 fo 150 [4,5-5-103(h-100)]h [2,0-5°10°(h-100)]h

3.3.2.5 30Hbl 3aLWMTbl 3aMKHYTOrO TPOCOBOIrO MOJTHMEOTBOAA

PacueTHble dbopmynbl n. 3.3.2.5 MOryT MCNONBb30BATLCS ANt ONPEAENEHNs BbICOTbI NOABECA 3aMKHYTOr0 TDOCOBOrO MOSMIHMEOTBOAA, NPeAHAa3HAaYeHHOro Ans
3aLWmThl C TPEBYEMOI HAAEXKHOCTbIO 06BEKTOB BbICOTOM h0 < 30 M, pa3MeLLeHHbIX Ha NPSIMOYToNbHOM NoLazake nnowazabio SO BO BHYTPEHHEM 06bEME 30HbI NpU
MWHUMAaJIbHOM FOPU30HTA/IbHOM CMELLIEHUW MEXAY MOSTHUEOTBOAOM M 06bEKTOM, paBHOM D (puc. 3.5). Moa BbICOTON NnoaBeca Tpoca NoApasyMeBaeTcs

MWHUMaNbHOE PacCTOAHME OT TPOCa A0 NOBEPXHOCTU 3EM/IN C YHETOM BO3MOXHbIX MPOBECOB B NETHUIA CE30H.



———

Puc. 3.5. 30Ha 3aluThbl 3aMKHYTOro TPOCOBOrO MOSTHMEOTBOAA
[ina pacyeta h ucnonb3ayercs BbipaxeHue:
h = A + Bho, (3.9)
B KOTOPOM KOHCTaHTbl A 1 B onpeaensioTcs B 3aBUCUMOCTM OT YPOBHSI HAAEXKHOCTM 3alUMThl MO CeayowmM GopMynam:
@) HafAEXHOCTb 3awWwuTsbl P3 = 0,99

A=-0,14+0,252(D - 5) +[0,127 + 6,4 - 10*(D - 5)] /S, ;

(3.10)

B=1,05 - 9,08-103(D - 5) + [-3,44-103+ 5,87-105(D - 5)] /S, ;

(3.11)

6) HapexHoCTb 3awmTbl P3 = 0,999

A=-0,08+0,324 (D-5)+[0,161 +2.41-10* (D - 5)] /S, ;

(3.12)

B

1,1 -0,0115 (D - 5) +[-4,24-103 + 1,25-104(D - 5)] /S,
(3.13)
PacyeTHble COOTHOLLIEHUS cnpaBeanuBbl, Koraa D > 5 M. PaboTa C MeHbLUNMMU rOPU30HTaNbHbIMK CMELLIEHUAMU TPOCa HeLI.eﬂeCOOsDa3Ha n3-3a BblCOKOﬁ

BEPOSITHOCTU 06PATHbIX NEPEKDLITUI MOHWM C TPOCA Ha 3alUMLLAEMbIVi 06BEKT. 10 SKOHOMUYECKUM COOBPAXEHNSIM 3aMKHYTbIE TDOCOBbLIE MO/THUEOTBOAb! He

pekomeHaytoTCs, Koraa TpebyeMas HaAeXHOCTb 3alnTbl MeHblue 0,99.



Ecnu BbicoTa 06bekTa npeBbiwaeT 30 M, BbICOTa 3aMKHYTOrO TPOCOBOIO MOJIHMEOTBOAA ONpesensieTcs C MOMOLLbI0 MporpaMMHOro obecnedeHus. Takxe cneayet

NoCTynaTh ANst 3aMKHYTOrO KOHTYpa CIOXKHOW (opMbl.

Mocne BbIGODA BLICOTHI MOTHMEOTBOAOB MO MX 30HaM 3aLLUMTLI DEKOMEHAYETCS NPOBEPUTL (HaKTMUECKYIO BEPOSTHOCTbL NDODbIBA KOMMbLIOTEPHBLIMU CDEACTBAMU, a B

cnyyae 60nbLUIOro 3anaca No HaAEXHOCTW MPOBECTW KOPPEKTUPOBKY, 3a/iaBasi MEHbLLYIO BbICOTY MO/IHUEOTBOAOB.
3.3.3. Onpeaenexmne 30H 3alwmMTbl N0 pekoMeHaaumam MIK

Hwvke NpMBOASTCS NpaBWna onpefeneHuns 30H 3alUmTbl Ansi 06bEKTOB BbICOTOW A0 60 M, U3NOXeHHbIe B cTaHAapTe MK (IEC 1024-1-1). Mpn NpoekTUpoBaHUN

MOXET 6biTb BbIGpaH Nto60M Cnocob 3alumnThl, OAHAKO NPAKTKKA NOKA3bIBAET LENecoo6pasHOCTb UCMONb30BaHUs OTAENbHBIX METOAOB B CIEAYIOLIMX CIyYasiX:
MeTO/ 3aLUMUTHOMO YI/1a UCMOMb3YeTCs Anst MPOCTbIX MO (hOPME COOPYXKEHUIA UM ANISt MANEHBKMX YacTel 60MbLIMX COOPYXKEHWIA;
MeTon GUKTUBHOM cchepbl MOAXOAUT ANsl COOPYXXEHWI COXKHOM hOPMbI;

NpUMEHEHNE 36LL|MTH017| CETKU uenecooGpa3Ho B 06LieM cny4yae n 0COBEHHO ANs 3aLmThI I'IOBerHOCTeﬁ.

B Tabn. 3.8 ans vposHelt 3awmThl I - IV NpUBOASTCS 3HAUEHWS VIIOB MDY BEPLUMHE 30HbI 3aLUWThI, PAANYChl DUKTUBHOI Cdepbl, a Takxe NpeaesbHO A0NYCTUMbIN

Lar sYerikn ceTku.
Tabnvua 3.8

MapameTtpbl Ana pacyeTa MOJIHUENPUEMHUKOB NO pekoMeHaauuam MK

Yron a, °, npu BepLunHe

YpoBeHb ¢::_$"::oﬁ MO/IHMEeOTBOAA ANIS 3paHuin ﬂ:';;;"
3aLuThbl e 5 pa3nnyHoM BbicoTbl h, M e
20 30 45 60
I 20 25 * * * 5
II 30 35 25 * * 10
III 45 45 35 25 * 10
v 60 55 45 35 25 20

* B 3TUX C/lyyasix NPUMEHUMbI TONbKO CETKU Wi UKTUBHBIE Chepbl.

CTep>KHeBble MOMTHUENDUEMHMKM, MaYTbl U TDOChI DA3MELLIAKOTCS Tak, YTOBbl BCE YaCTU COODYXXEHUS HAXOAUMUCH B 30HE 3alUUTbl, 06Pa30BaHHOM MOA YITIOM @ K

BEPTMKanu. 3almnTHbIV yron BblbupaeTcs no Tabn. 3.8, npuyem h sBnseTcs BbICOTON MONHWMEOTBOAA HaZ NOBEPXHOCTbIO, KOTopasi ByaeT 3awmiyeHa.

MeToa 3alLMTHOrO yrna He ucrnonb3yeTcst, ecnn h Gonblue, YeM paanyc GUKTUBHOM ccepbl, OnpeaeneHHbIii B Tabn. 3.8 Ans COOTBETCTBYIOLLErO YPOBHS 3alLMTbI.

MeTon UKTUBHOM cbepbl MCMOMb3yeTCsl, YTOGbl ONPEAENUTb 30HY 3aLLUMTbl At YacTU UK 0BNacTell COOPYXKEHWS, KOrAa COrnacHo Tabn. 3.4 UCKIoYeHO
OnpeaeneHne 30Hb! 3alMTbl MO 3aLUMTHOMY VY. OBBEKT CUMTAETCA 3alUMLLEHHBIM, ecny hUKTUBHaA cdepa, Kacasicb NOBEPXHOCTU MONTHUEOTBOAA M MIOCKOCTH,

Ha KOTOPOW TOT YCTaHOB/NEH, HE MMEET 06LUMX TOYEK C 3aluMLLaeMbIM O6bEKTOM.

CeTKa 3alMLIAET NMOBEPXHOCTb, EC/IW BbIMOHEHBI ClIeAYIoLLME YCNOBUS:

NPOBOAHWKM CETKU MPOXOAST MO KPalo KDbILLM, EC/IN KDbiLlla BbIXOAWT 3@ rabapuTHble pa3Mepbl 34aHus;

NPOBOAHWK CETKW MPOXOAMUT MO KOHbKY KDbILIK, €C/IM HAKJIOH KPbILW NpeBbiwaeT 1/10;

60KOBbIE MOBEPXHOCTM COODYXKEHMSI HA VDOBHSIX BbILLE, YEM PAAMYC MUKTMBHOM cepbl (CM. Tabn. 3.8), 3almieHbl MOTHUEOTBOAAMU WU CETKOWA;
pa3Mepbl SUeiku CeTKM He 6onblue NPUBEAEHHbIX B Tabn. 3.8;

CeTKa BbIMOJIHEHA TakuM CMoco60oM, YTO6bI TOK MOTHUM UMEN BCeraa, no KpanHel Mepe, Ba PasfnyYHbIX NYTU K 3a3eMIUTENIO;

HUKaKne MeTaninyeckne 4actn He AO0/MKHbI BbICTYNaTb 3a BHEWHWE KOHTYPbI CETKU.

MpOBOAHUKM CETKM AOMKHbI 6bITb MPOSIOXKEHbI, HACKO/IbKO 3TO BO3MOXHO, KpaT‘-IaVILLIVIMI/I nyTamu.

3.3.4. 3awmTa aNeKTPUYECKUX METaNINYECKUX KaberbHbIX IMHWIA NepeAayn MarucTpasnbHOW U BHYTPU3OHOBbIX CETEN CBS3U



3.3.4.1. 3awWmTa BHOBb NPOEKTUPYEMbIX KABENbHBIX JIMHMI

1
Ha BHOBb NMPOEKTUDPYEMBIX U DEKOHCTPYMDYEMbIX KabeNbHbIX JIMHUSX MAarucTpasnbHOM U BHYTPU3OHOBBIX CETEN  CBSA3M 3alUMTHbIE MEDOMNDPUSTUS CleayeT

NpesycMaTpuBaTh B 06513aTe/IbHOM MOPSAKE HA TEX YYacTKax, rae BepOsiTHasi NI0THOCTb NOBPEXAEHUI (BEDOSITHOE YMCIIO OMNACHBIX YAAPOB MOJHWW) NPEBbILLAeT

[ONYCTUMYIO, YKa3aHHyto B Tabn. 3.9.

MarucrpanbHble CeTW - CeTW Ans nepeaaqn MHOODPMauUn Ha 6onbluMe DacCTOSHWSA; BHYTDU30HOBbIE CETU - CETW ANS nepefaqn MHboDPMaUMn Mexay

06/1aCTHBIMM 1 PaiOHHBIMM LEEHTPAMM.

Tabnuua 3.9

Aonycrumoe YUCNO OonacCHbIX yAapoOB MOJIHUU Ha 100 kM TPpacchbl B roa AN 3J/1IeKTPpUHECKUX kabenei cBA3mn

[JonycTuMoe pacyeTHOEe YMCJI0 OnacHbIX yaapoB MosiHuM Ha 100
KM Tpacchl B rog n,

B FOPHbIX paiOHaX U paioHaX CO CKaJ/IbHbIM

Tun kabens
rPYHTOM NpyU yAesIbHOM CONPOTUBJIEHUUN B OCTaJIbHbIX
Bbiwwe 500 OM*M M B palioOHaX BEYHOMN paioHax
Mep3/10Tbl

CvMMeTpuYHbIe
OAHOYETBEPOYHbIE U 0,2 0,3
OZIHOKO@KCHanbHble
CMMMETPUYHbIE YeTbIpex- u 01 0.2
CEMNYETBEPOUHbIE ! !
MHoronapHble

P 0,1 0,2
KOaKcuasbHble
Kabenun 30HoBOI CBA3M 0,3 0,5

3.3.4.2. 3awmTa HOBbIX JIMHWIA, NPOKNaAbIBaEMbIX BOMN3M YXKe CyLLEeCTBYIOWMUX

Ecnun npoekTupveMas kabenbHast NMHUS NDOKNaabIBaeTCs BOMU3M CyLLECTBYIOLLEN KabenbHON MarucTpanu 1 M3BEeCTHO (aKTUYeCKoe YMCIO NOBDEXAEHNI
nocnenHeﬁ 3a BpeMs 3KCnjlyataumm CpPOKOM HE MeEHee 10 NET, TO NPU NPOEKTUPOBAHUU 3aLUUTbI kabens ot yAapoB MOJSIHUM HOPMa Ha AOMNYCTUMYIO MNOTHOCTb

MOBPEXAEHNI JOMKHA YUMTBIBATL OT/MUME (DAKTUUECKOW 1 PACHETHO MOBPEXAAEMOCTH CyLLECTBYIOWEN KabenbHOM IMHUM.

B 3TOM criyyae aonycTumas naoTHOCTb NO NOBPEXAEHUN NPOEKTUPYEMOV KabenbHON NMMHUM HAXOAUTCS YMHOXEHWEM A0MYCTMMON NIOTHOCTM U3 Tabn. 3.9 Ha

OTHOLUEHME PacyETHOM NP U AKTUUECKO Nd NOBPEXAAEMOCTEN CYLLECTBYIOWEro kKabens OT yAapoB MOHUM Ha 100 KM Tpacchl B ro4:

3.3.4.3. 3awmTa CyLecTByOWMX KaBeNbHbIX JIMHUI

Ha cywecTsytowwmx kabenbHbIX MMHUSAX 3aLUUTHBIE MEPOMNPUATUS OCYLLECTBASIOTCA Ha TEX yYacTKax, rae NPoM30LLN NOBPEXAEHWS OT YAADOB MOMHUM, NPUYeM

[IMHA 3alUMLLAEMOro y4acTka onpeaensieTcs yCNoBUsIMU MECTHOCTYU (MPOTSKEHHOCTBIO BO3BbILLIEHHOCTM UM YHaCTKa C NOBbILEHHBIM YAENbHBIM CONPOTUBIEHNEM

rDYHTa 1 T. N.), HO NPUHMMaeTcst He MeHee 100 M B KaXxaylo CTOPOHY OT MecTa MoBpexAeHus. B 3Tux cnyyasx npeaycMaTpyBaeTcst Npok/iaaka rpo303alunTHbIX
TPOCOB B 3eMnie. Ecnu noBpexaaeTtcs kabenbHas NIMHUA, VXe MMeloLLas 3alumTy, TO Nocne YCTPaHeHWs NOBPEXAEHWUS NDOU3BOAUTCA NPOBEDKA COCTOSIHUS

CPEACTB rpo303alUmMThbl U TONbKO NOC/E 3TOro NPUHUMAETCS pelleHve 06 060pyaA0BaHUM AOMOHUTENBHO 3alUMTbI B BUAE NPOKIAAKU TDOCOB WM 3aMeHbl

cyuwiecTsyrouiero Kabensi Ha 6onee CTOWKMIA K paspagam MONHUN. Pa6oTbl No 3aluTe AOMKHBI OCYLLECTBNATLCA Cpa3y Nocne yCTpaHEHUA rPO30BOro NOBpEXAEHUSA.

3.3.5. 3awwmTa onTUyeckux kabenbHbIX MHWIA Nepeaayn MarucTpanbHOW 1 BHYTPU3OHOBbIX CETel CBS3M

3.3.5.1. [lonycTMMoe Y1cno onacHbIX YAapoB MOSIHUM B ONTUYECKME NIMHUN MarMCTpaﬂbHOﬁ W BHYTPU3OHOBbIX ceTel CBSA3U



Ha NpoeKTVDYyeMbIX ONTUYECKUX KaBEMbHBIX MHUSX Nepefadn MarucTpanbHON U BHYTDU3OHOBLIX CETEl CBSA3M 3aLUMTHbIE MEPOMPUSTUS OT NOBDEXAEHWI YAADAaMM
MO/THWW NPelyCMaTPUBAIOTCS B 0643aTENIbHOM MOPAAKE Ha Tex yyacTkax, [Ae BEPOSTHOE YMC/IO ONacHbIX YAapoB MOMHMM (BEPOSTHas MIOTHOCTb NOBPEXAEHUN) B
Kabenu npeBbIlLAeT AOMYCTUMOE YMCNO, yKasaHHoe B Tabn. 3.10.

Tabnuua 3.10

Aonycrumoe YUCNO onacCHbIX yAapoB MOJIHUU Ha 100 kM Tpacchbl B roa Ana onTu4ecKkux kabenei cBA3n

B ropHbiX paifioHax U paioHaX CO CKaJ/ibHbIM

HasHauyeHue B ocTanbHbIX
FPYHTOM MNpU yAE/IbHOM COMNMPOTUBJ/IEHMUM CBbILLE -
kabena ” ” paoHax

500 OM'M 1 B paOHaxX MHOroJsieTHen Mep3/0Tbl

Kabenn marmcrpansHon 0,1 0,2

CETM CBA3M

Kabenu

BHYTPU30OHOBOW CETU 0,3 0,5

CBSI3M

3.3.5.2. PekoMeHayeMble KaTeropum MOSIHUECTOMKOCTU ONTUYECKUX KaBEeNbHbIX JIMHWMI

IMpy NPOEKTUPOBAHWUM OMTUYECKUX KaBesbHbIX IMHUI Nepeaaqu NpeaycMaTpuBaeTCst UCMONb30BaHUE kabenel, MMELLMX KaTeropuio No MOSTHMECTOMKOCTMU He
HWXXe NpuBeaeHHbIX B Tabn. 3.11, B 3aBUCMMOCTY OT Ha3HayeHus kabenel u ycnoBwii npoknaaku. B aTom cnyyae npu npoknaske kabenei Ha OTKDbITON
MECTHOCTM 3aLUMTHbIE MEDbI MOTVT NOTDE6OBaTLCS KDaliHe DeaKO, TONbKO B PaioHaX C BbICOKUM VAENbHbIM COMDOTUBIIEHWEM FDYHTA U MOBbILIEHHOW rDO30BOM

AEATENbHOCTbLIO.

Tabnvua 3.11

PexomeHayeMble KaTeropum no MOJIHMECTOMKOCTU ONTUUECKUX KabeNbHbIX JIMHUH

PaiioHbl Ansa MarucrTpanbHOM [Ons BHYTPU3OHOBbIX
CeTH CBA3M ceTeu CBSA3M
C yaenbHbIM CONPOTUBIIEHNEM FPYHTa ) :
70 1000 OM'M 1 v
C yaenbHbIM CONPOTUBIIEHWEM IPYHTa I 1 L-IIT
csbiwe 1000 OM*'M !
C MHOroneTHeMep3sblM rpyHTOM I I1II

3.3.5.3. 3awwmTa CyWecTByOLWMX ONTUHYECKUX KaBebHbIX IMHUI

Ha cyLecTBYIOLLMX ONTUYECKUX KabebHbIX IMHUSAX Nepeaayy 3alnTHble MEPOMNPUSITUS OCYLLECTBASIOTCA Ha TexX yyacTKax, rae Npou3oLLy NOBPEXAEHUs OT
YyAapOB MOMHUM, NMPUYEM ANMHA 3aLUMLLAEMOrO yHacTKa ONpeaenseTcs YCI0BUAMU MECTHOCTM (NPOTSXKEHHOCTLIO BO3BLILEHHOCTU UM YYACTKa C MOBbILEHHBIM
yAenbHbIM CONPOTUBNIEHNEM IDYHTA U T. MN.), HO AOMXHA bbITb He MeHee 100 M B KaXKAylo CTOPOHY OT MecTa noBpexaeHus. B aTux cnyyasx Heobxoammo

npeaycMaTpmBaTtb NPOKNaAKy 3allUTHBIX NPOBOAOB.

Pa6oTbl Mo 060pyA0BaHMIO 3aLUTHBIX Mep AO/KHbI OCYLLECTBASTLCS Cpasy Noc/ie YCTPaHeHUsl MPO30BOro MOBPEXAEHNSI.

3.3.6. 3awmTa OT yAapOB MONHUW 3NEKTPUYECKUX N OMTUYECKNX Kabeneit CBA3U, NPOJIOXKEHHbIX B HACENEHHOM MYyHKTE

Mpu npoknaake kabenew B HaCENEHHOM NYHKTE, KDOME Cryyas nepeceyeHus u cbnmxenus ¢ BJ1 HanpskeHveM 110 kB 1 Bbilwe, 3aliMTa OT yAApOB MOMHAN He

npeaycMaTpusaeTcs.

3.3.7. 3awwTa kabeneii, NPONOXeHHbIX BAONb OMYLIKK Neca, B6U3W OTAENbHO CTOSALWMX AEPEBLEB, OMOP, MayT

3awmTa kabenei cBA3U, NDONOXKEHHbIX BAO/b ONVLLKM 1eca, a Takxke B6M3N 06bEKTOB BbICOTOM 60nee 6 M (0TAENbHO CTOALWMUX AEDEBLEB, OMOD NUHUIA CBA3N,
TIMHWIA aneKTponepeaayn, MayT MOTHMEOTBOAOB U T. I'I.) npeaycMaTpuBaETCA, €CNN PpacCTOAHUE Mexay kabenem 1 06BbEKTOM (VIJ'IVI ero ﬂOﬂSeMHOVI ‘-IaCI'bIO) MeHee

PaccTosiHUIA, NpUBEAEHHbIX B Tabs. 3.12 AN pasNnUHbIX 3HAYEHUIA YAENBHOTO CONPOTUBIEHUS 3EMIN.



Tabnuua 3.12

[lonycTUMble paccTosiHUA MeXay kabenem v 3a3eMISIoLWUM KOHTYPOM (0nopoif)

YaenbHoe conpoTuBsieHne rpyHta, OMm'm HaumMeHbLUee gonyCTUMOE pacCTOsSiHUE, M
[o 100 5
bonee 100 go 1000 10
Bonee 1000 15

4. 3ALUUTA OT BTOPMYHBIX BO3AEACTBUIA MOJTHUU

4.1. O6wWwMe nonoxeHus

B paszene 4 13noxeHbl OCHOBHbIE NMPUHLMMbI 3aLUMTbl OT BTODUYHBIX BO3AENUCTBUIA MOTHUM 3NEKTPUYECKUX U SNEKTPOHHBIX CUCTEM C YYETOM PekoMeHaaumii MIK
(cTaHaapT 61312). 3TM cUCTEMbI UCMONB3YIOTCS BO MHOMMX OTPAcNsiX NPOU3BOACTBA, MPUMEHSIIOLLMX AOCTAaTOMHO C/IOXHOE U AoporocTosiiee o6opyaoBaHue. OHU
60onee YYBCTBUTENbHbI K BO3OEWCTBUIO MOJTHUM, YEM VCTDOWCTBA NPEabIAYLLMX MOKOMEHUI, MO3TOMY HEOBXOAMMO NDUMEHSITb CreLmManbHble MeDbI MO UX 3aliuTe
OT OMaCHbIX BO3AEWCTBUIA MOTHUN.

4.2, 30Hbl 3alMTbl OT BO3AENHCTBUS MOJIHUMN

MPOCTPaHCTBO, B KOTODOM DACMOJIOXKEHbI INEKTDUYECKUE U NEKTDOHHbIE CUCTEMBI, AO/MKHO 6bITb DA3AENEHO Ha 30Hbl DA3/IMYHOM CTEMEHMN 3aLUMUTbI. 30HbI
XapaKTEPU3YIOTCS CYLLECTBEHHBIM U3MEHEHWUEM 3N1EKTDOMAarHUMTHbLIX NapaMeTPOB Ha rpaHvuax. B obluem cnyyae, YeM Bbllle HOMED 30Hbl, TEM MEeHbLUE 3HaYeHns

napaMeTpoB 3/TIEKTPOMAarHUTHbIX I'IOﬂeﬁ, TOKOB U Hal'lpﬂ)l(eHl/Il‘/'l B NMPOCTPAHCTBE 30HbI.

3oHa 0 - 30Ha, rae Kaxablii 06bEKT NOABEDXKEH NPSMOMY YAADY MOMHWM, U MO3TOMY Yepe3 HEro MOXET MPOTeKaTb MOMHbIN TOK MOMHUK. B aToi obnactu

SNEKTPOMarHMTHOE Nnosie UMEET MakCUMaJlbHOE 3HaYEHME.

3oHa OE - 30Ha, rae o6bekThbl He noABEPXXEHbI NPAMOMY yAapy MOSIHUKU, HO INEKTPOMarHUTHOE Nosne He ocnabneHo u Takxke MMeeT MaKCMManbHOe 3HayYeHwve.

30Ha 1 - 30Ha, rae 06beKTbl HE MOABEDXKEHbI MPSIMOMY YAAapy MOJHWM, U TOK BO BCEX NMPOBOASILUMX SNIEMEHTaX BHYTPU 30HbI MeHbLLe, YeM B 30He OE; B 3TOi 30He

2NIEKTPOMArHUTHOE NOJIE MOXET 6bITb 0cnabneHo IKPaHNPOBAHMEM.

lMpoure 30HbI YCTaHABMBAKOTCS, €CNIN TPEBYETCS AalbHelLIee YMEHbLUEHWE TOKa /UK ocnabneHne 31eKTPOMarHUTHOTO Nonst; TpeboBaHus K napamMeTpaM 30H

OMNpeaenatTCs B COOTBETCTBMN C TpesOBaHMﬂMM K 3alinTe pasnmyHbIX 30H obbekTa.

Obwwe NPUHLMMBI pa3AeneHns 3allmLLaemMoro NPpoCTPaHCTBa Ha 30Hbl MOSTHME3ALLUTBI NoKasaHbl Ha puc. 4.1.

Ha rpaHuuax 30H AOMKHbI OCYLLECTBAATLCS MEPbI MO SKPAHUPOBAHUIO Y COEANHEHMIO BCEX MEPECEKAIOWMX FPaHULLy METaIMYECKUX IEMEHTOB U KommwaKaumﬁ.

[lBe NpOCTPaHCTBEHHO pa3fefieHHble 30Hbl 1 € MOMOLLbIO 3KPaHMPOBAHHOMO COEANHEHNS MOryT 06pa3oBaThb 06LLyI0 30HY (puc. 4.2).



3KPAH 1

Jmemncime

Puc. 4.1. 30Hbl 3aWWNTbI OT BO3AEWCTBUS MOJTHUM:

1 - 30HA 0 (BHewHee okpyxeHue); 2 - 30HA 1 (BHYTpeHHsIst anekTpoMarHuTHas obctaHoska); 3 - 30HA 2; 4 - 30HA 2 (obcTaHoBka BHyTpM wkada); 5 - 30HA 3

JOHAD 9KPAH 1 30HAO
JOHA 1 P T 30HA |

JOHA
30HA 0 30HA 1

= 3A3EMJIEHHE

Puc. 4.2. O6bvennHeHne aByX 30H
4.3. dKpaHupoBaHue
SKpaHUPOBaHUE SBNSIETCS OCHOBHBLIM CMOCOBOM YMEHbLLEHWS 3N1EKTPOMArHUTHBLIX NOMEX.

MeTannuueckas KOHCTPYKLMSI CTPOUTENIHOTO COODYXKEHMUSI UCTOMNb3YETCS UM MOXKET BbITb UCNOMb30BaHa B KayecTBe 3kpaHa. MoaobHasi skpaHHasi CTPYKTYDpa
06pasyeTcs, HanpuMep, CTasibHOM apMaTyPOi KDbILWK, CTEH, MOJOB 34aHUS, @ TAKXKE METAIMYECKUMM AETANISIMU KDbILWK, hacafos, CTasbHLIMM KapKacamu,
peLeTkamMu. 3Ta 3KPaHMDPYIOLLAs CTPYKTYDa 06pasveT 3NeKTPOMArHUTHbIN 3KpaH C OTBEDCTUSIMU (3@ CYET OKOH, ABEPEN, BEHTUNSALMOHHBIX OTBEDCTWIA, LWara CeTKM
B apMaType, Wenei B MeTanmyeckom dacaze, OTBEPCTUI ANs IMHWUI SNEKTPOCHAGXKEHUS U T. N.). [N YMEHbLUIEHWS BIUSIHUS SNIEKTPOMArHUTHbIX Nomen Bce

MeTanInyeckne aneMeHTbl 06beKTa ANEKTPUHECKN 06BEANHSIIOTCS U COEAMHSIIOTCS C CUCTEMOW MOMHUe3awWwmThl (puc. 4.3).

Ecnmn kabenn npoxoasT Mexay cocenHnMn obbekTamu, 3a3eMINTENN NOCIEAHNX CORAUHSIOTCS ANS YBENIMYEHUS YnCa napanie/bHbIX NPOBOAHUKOB 1
yMeHblueHns, 6naroaaps 3Tomy, TOKOB B kabensx. TakoMy TpeboBaHMIO XODOLLO YAOBNETBODSET CUCTEMA 3a3EMNEHNS B BUAE CETKU. [lng YMeHbLUeHNs

WHAYUMPOBAHHbIX MOMEX MOXHO UCMNONb30BaTh:



BHELLUHEee 3KpaHNPOBaHUE;
paLVOHasbHYIO MPOKNAaAKY KabenbHbIX MMHUIA;

SKpaHMpOBaHne JINHWY NUTAHWUS W CBSA3M.

Bce atn MEPONpUATUA MOryT 6bITb BbINOMHEHDI OAHOBPEMEHHO.

ECnun BHYTDPU 3aLLMLLI@aeMOro NpOCTPaHCTBa UMEIOTCS SKDAHUDPOBAHHbIE Kabenu, UX 3KPaHbl COEAUHSIIOTCS C CUCTEMOM MOJTHUE3ALUMTLI Ha 060MX KOHLIAX M Ha

rpaHuuax 3oH.

Kabenu, naylume ot ofHOro 06bekTa K APYromy, no BCen ANMHE YKIaabiBaAOTCA B METaNMYeckme Tpybbl, ceTyaTtblie kopoba Ui xene306eToHHble kopoba ¢
ceTyaTon apMaTypoi. MeTannmyeckue aneMeHTbl Ty, KODOGOB U SKDaHbl kabenel COEANHSIIOTCS C YKa3aHHbIMM O6LUMMM LMHAMK 06bEKTOB. MOXHO He

MCMONb30BaTh METanYeckue Kopobbl UK NOTKKM, eCiv 3KpaHbl kabenei CrnocobHbI BbiAepXKaTh NpeArnonaraeMblit TOK MOSTHUAM.

i
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Puc. 4.3. O6beanHeHne MeTanIMyecknx aNemMeHToB obbekTa Ans YMEHbLUEHUA BINAHUA 3NTEKTPOMArHUTHbIX nonen:

1 - cBapka Ha nepeceyeHnsx NPOBOAOB; 2 - MAaCCUBHAsi HEMpepbIBHas ABEpHas paMa; 3 - CBapka Ha KaX4oM CTepxHe

4.4, CoeanHeHus

CoeanHeHUst MeTanINYeckmx 3NeMeHTOB He06X0AUMBI NSt YMEHbLUEHWSI Pa3HOCTU NOTEHLIMANOB MEeXAY HUMU BHYTPM 3alumiiaemMoro obbekTa. CoeanHeHns
HaxoAALWMXCA BHYTPU 3allnLLaEMOro nNpoCcTpaHCTBa U NEpPeCeKarLmx rpaHnUbl 30H MOTHUE3ALWUTbI METANI/TMYECKUX S/TEMEHTOB N CUCTEM BbINONHAKOTCA Ha
rpaHuuax 30H. OCyLeCcTBNSATL COEAUHEHUSI CNEAYET C MOMOLLbIO CreuUnanbHbIX NDOBOAHWKOB MK 3XKWMOB U, KOrAa 3TO HEO6X0AMMO, C NMOMOLLbLIO YCTDOWCTB

3aLUMThI OT NepeHanpsKeHNN.

4.4.1. CoeanHeHVs Ha rpaHMuUax 30H

Bce BxopsLume cHapyxv B 06BbeKT NPOBOAHUKN COEANHAKOTCA C cucTemon MONTHME3aLnThI.

Ecnun BHeLWHWe NPOBOAHUKM, CUNOBbIE Kabenu unn kabenu CBa3n BXOAAT B 06BEKT B DA3NIMYHbBIX TOYKaX, W NMO3ITOMY MUMEETCS HECKObKO OBLUMX LWWMH, nocnenHve
NPVCOEAMHAIOTCS MO KpaT4amLLeMy MyTU K 3aMKHYTOMY KOHTYDY 3a3eMIEHUSI UMW apMaType KOHCTPYKLMK U METANINIMYECKON BHELLHEN 06nmLoBKe (Npu ee
Hanuumu). Ecnm 3aMKHYTOro KOHTYPa 3a3eMNIeHUst HET, YKasaHHble 06LUMe LWWHbI NPUCOEAUHSIOTCS K OTAENbHbLIM 3a3eMNSIOLLMM 3N1eKTPOAAM U COEANHSIOTCS
BHELUHWUM KOJbLIEBbIM NPOBOAHUKOM UMM DA30PBaHHbIM KOMbLIOM. EC/M BHELWHME NPOBOAHWKM BXOASAT B O6BEKT Haa 3emnielt, obLume WiHbI NPUCOEANHSIIOTCS K
rOPU30HTaNbHOMY KOMbLIEBOMY MPOBOAHWKY BHYTPU MW CHAPYXKW CTEH. ITOT NPOBOAHMK, B CBOIO O4Yepeab, COEANHSETCS C HXHUMKU NPOBOAHUKAMU U

apMaTypoi.



MPOBOAHMKM U Kabenu, BXoasiuMe B O6LEKT HA YDOBHE 3eM/IU, PEKOMEHAYETCS COEANHSTD C CUCTEMON MOSTHUESALLMUTLI HA 3TOM XXe YPOBHe. OBLLas LWMHA B TOYKE

BXOAa kabeneli B 34aHWe pacrionaraeTcsi Kak MOXHO G/IvKe K 3a3eMIUTENI0 U apMaType KOHCTPYKLMM, C KOTOPbIMY OHa COeAnHEHa.

KonbLIeBOI NPOBOAHWK COEAMHSIETCS C apMaTYPO UM ADYIUMM SKDAHUDYIOLUMMI 3N1EMEHTaMK, TzaKMMI/l Kak MeTannmyeckas o6Iu1LOoBKa, Yepes Kaxable 5 M.

MuHUManbHOE NonepeyHoe CeYeHNe MeHbIX UK CTaNbHbIX OLIMHKOBAHHbIX 3N1EKTPOAOB - 50 MM .

ObLuve WKHbI ANsi 06bEKTOB, UMEOLWNX MHADODPMALIMOHHbIE CUCTEMBI, FAE BAMSIHUE TOKOB MONTHUM NpeanonaraeTcs CBeCTU K MUHUMYMY, CleayeT U3roTaBiveaTb

13 METaNINYECKUX NIACTUH C 6OMbLUMM YUCIIOM MPUCOEAVHEHWIA K apMaType Uav ApYrM SKPaHUPYIOLLMM 311eMeHTaM.

NS KOHTAKTHBIX COEAMHEHWUI U YCTPOWCTB 3aLUMTBI OT NEPEHAMNDSHKEHWI, DACNONOXEHHbIX HA rpaHMUax 3oH 0 1 1, NPUHUMALOTCS NapaMeTpbl TOKOB, YKa3aHHble B

Tabn. 2.3. MK HANMUMK HECKONBbKMX NPOBOAHWKOB HEOBXOAMMO YUMTLIBATL pacrpeaesieHe TOKOB Mo MPOBOAHMKAM.
[nst NPOBOAHMKOB U Kabenei, BXoAsiuMX B 06bEKT Ha YPOBHE 3EMJIM, OLIEHWBAETCA MPOBOAMMANA MMM HACTb TOKA MOTHUA.

CeyeHust coeiHUTENbHbIX MPOBOAHMKOB OMPEAENsIoTCS CornacHo Tabn. 4.1 v 4.2. Tabn. 4.1 ncnonb3yeTcsi, e Yepe3 NPOBOASILUMI SN1IEMEHT NpoTekaeT 6onee

25 % Toka MONHuK, a Tabn. 4.2 - ecnu MeHee 25 %.

Tabnuua 4.1
CeueHus NpPpOBOAHUKOB, Yepe3 KOTOopble NpoTeKaeT 60nbluas YacTb TOKa MOJTHUMN
YpoBeHb 3aLUUTbI Marepuan CeueHune, MM?%, He MeHee
I-1v Megab 16
I-1vV ANIOMUHMI 25
I-Iv XKeneso 50
Tabnuua 4.2
Ceuenus NpPpOBOAHUKOB, Yepe3 KOTOpble€ NPOoTEKaeT He3HAYUTEe/IbHaA 4YaCcTb TOKa MOJIHUU
YpoBeHb 3aLUUTbI Martepuan CeuyeHue, MM, He MeHee
I-1v Menb 6
I-1vV AnIOMUHMI 10
I-Iv XKeneso 16

YCTPOWCTBO 3aLUMTbl OT NEPEHANDSXKEHUI BbIGUPAETCS BbIAEDXMBAIOLIMM YacTb TOKA MOTHAM, OFPaHUYMBAIOLLMM MEPEHaNPSHKEHUS U 06DbIBaOLLUM

conpoBoOXAatoLme TOKMU nocne rnaBHbIX UMNYynbCOB.

MakcumanbHoe nepeHanpskeHne Umax Ha BXoge B 0b6bekT KOOPAMHUPYETCA C BblAEPXKMBAEMbIM HAMpPs>XEHUEM CUCTEMBI.

YT106bI 3HAYEHME Umax cBOAMNOCh K MWHUMYMY, TMHUU NPUCOEANHAIOTCA K obLuelt LWnHe NpOBOAHUKAMK MUHUMasbHOW ASMHBI.

Bce npoBoasLumne anemMeHThbl, Takue Kak KabenbHble IMHUK, NepeceKatoLme rpaHuLbl 30H MOMTHUE3ALLMUTBI, COEAMNHSIOTCA Ha 3TUX rpaHuuax. CoeanHeHne

OCYLLECTBISIETCS Ha 06LLeli WWHe, K KOTOPOW TakKe MPUCOEANHSIIOTCS SKpaHUpYIOLLME U Apyrue MeTalIMieckue 3feMeHTbl (Hanpymep, kopryca o6opyaoBaHus).

[Insi KOHTaKTHbIX 32)XMMOB W YCTPOWCTB NOAAB/MEHMS NEPEHaNPSHKEHUI NAapaMeTpbl TOKA OLIEHWBAIOTCS B KXAOM OTAENbHOM ciyyae. MakcvmanbHoe
nepeHanpskeHWe Ha KaxaoW rpaHuLe KOOPAMHWUPYETCS C BbIAEPKMBAEMbIM HANPSHKEHUEM CUCTEMbI. YCTDOCTBA 3aLUMThl OT NEPEHANPSHXKEHUI Ha rpaHMLax

PasnnUYHbIX 30H TaKXXe KOOPAUHUPYIOTCS MO SHEPreTUYECKUM XapaKTepucTukam.
4.4.2. CoeAMHEHMS BHYTPYM 3al4mLiaeMoro o6beMa
Bce BHYTDEHHME NPOBOASILLUME 3NEMEHTbI 3HAYUTENbHBIX DAa3MEDOB, Takue Kak Hamnpasnstowme NndToB, KDaHbl, METaIMYECKUe Nosbl, PaMbl METANIMYECKUX

nBepel, Tpybbl, KabenbHble NOTKKU NPUCOEAUHSIOTCS K Bnvdkalileii obLel WHe Unn ApyroMy obLieMy COeauHUTENIbHOMY 3MIEMEHTY MO KpaTyanleMy nyTu.

XenaTtenbHbl 1 AONONHUTENBHbIE COEANHEHNS MPOBOASLLMX SNEMEHTOB.



lMonepeyHble ceveHns CoeanHUTENbHbIX MPOBOAHUKOB YKa3aHbl B Tab. 4.2. Npeanonaraercs, YTO B COEAMHUTENbHBIX NPOBOAHUKAX NDOXOAUT TOMbKO

He3HayuTeNIbHasa YacTb TOKa MOTHUU.

Bce 0TKDbITblE NPOBOASILUME YACTU UHDOPMALIMOHHBIX CUCTEM COEAMHSIIOTCS B €AMHYIO CETb. B 0COBbIX Criyuasx Takasi CeTb MOXET HE UMETb COEAMHEHUS C

3asemnurenem.

EcTb ABa cnocoba NpUCoennHeHUs K 3a3eMNUTENI0 METaNNIMYECKMX YacTel MHAMODMALIMOHHBIX CUCTEM, TakuX Kak KODMyca, 060104KN UK KapKachkl: COEAUHEHWS!

BbINO/THAOTCA B BUAE panmanbuoﬁ CUCTEMBI NN B BUAE CETKU.

Mpy UCNONb30BaHUM PAAUANbHON CUCTEMBI BCE €€ META/NIMYECKME YaCTV U30MIUDYIOTCS OT 3a3eMIUTENS HA BCEM NPOTSKEHUM KDOME €AMHCTBEHHON TOUKM
COeAMHEHUs! C HUM. OBbIYHO Takas cucTeMa UCMOMb3VETCs ANl OTHOCUTENbHO HEGOMbLIMX O6BEKTOB, rae BCE 3IEMEHTHI U kabenu BXOAST B 06bEKT B OAHOM

TO4Ke.

PaavanbHas cucTeMa 3a3eMieHUsl NDUCOEAMHSIETCS K OBLUEN CUCTEME 3a3eMNIEHNS TOMLKO B OZHOI TOuke (puc. 4.4). B 3TOM ciyyae BCe IMHMM U Kabenu Mexay
YCTPO/CTBaMW 060PYA0BaHNS [OMKHBI MPOKIAALIBATLECS NapanienbHo 06pasyiolumM 3Be3/ly NPOBOAHUKAM 3a3eMNIEHNs ANS YMEHbLUEHUS NET/IM UHAYKTUBHOCTU.
Bnaroaapsi 3a3eM/EHMI0 B OAHOW TOYKE TOKM HU3KOW YacTOTbl, MOSIBASIIOLWMECS MDU YAape MOMTHUM, HE MOMaAaloT B MHAODMaLMOHHYIO cucTeMy. Kpome Toro,
MCTOYHMKM HU3KOYACTOTHBIX MOMEX BHYTPU MH(ODMALIMOHHOM CUCTEMbI HE CO3AAIOT TOKOB B CUCTEME 3a3eMIIEHMS. BBOA B 3alUMTHYIO 30HY NPOBOAOB
NMDOU3BOANTCS UCKIIIOYNTENBHO B LIEHTDA/bHOM TOUKE CMCTEMbI VDaBHMBAHWS MOTEHLIMANOB. YKa3aHHas 06LUas TouKa SIBNSETCS TakkKe HauvylmnM MecToMm

NPYCOEAVHEHNS YCTPOICTB 3aLUMTbI OT NEepeHanpsXKEHNN.

Moy UCNIONb30BaHUM CETKM ee MeTalNIMYecKUe YacTy He U30/IMDVIOTCS OT obLLel cUCTeMbI 3a3eMneHnst (puc. 4.5). CeTka coeamnHsieTcs ¢ obLei cMcTeMoi BO
MHOMMX Toukax. OB6bIYHO CeTKa UCMONb3YETCs ANSt MPOTSXKEHHbIX OTKDBITHIX CUCTEM, rae 060pyAOBaHWUE CBA3aHO GOMBLUMM YMCIIOM PA3IMYHBIX JIMHWIA U kabenen n
e OHW BXOASIT B 06BEKT B Pa3/IMUHbIX TOYKax. B 3ToM cnyyae Bcs cuctema obnanaer HU3KUM CONDOTMBIIEHWMEM Ha BCex YacToTax. Kpome Toro, 6onbluoe umcno
KODPOTKO3aMKHYTbIX KOHTYPOB CETKM 0CNabnsieT MarHuTHoe rnone B6113un MHAOODMaUMOHHON cucTeMbl. MPUG0DLI B 3aLUMTHON 30HE COEAUHSIIOTCS ADYM C ADYIOM MO
KPaTYalLIMM PacCTOSHUSIM HECKONIbKMMM MPOBOAHMKAMM, @ TaKKe C META/IMYECKUMM YaCTSIMM 3aLUMLLEHHOMN 30HbI M 3KDAHOM 30HbI. [1IpM 3TOM MakCUManbHO
MCMOMb3YIOTCS MMEIOLLMECS B YCTDOWCTBE MeTannMyeckme YacTu, Takue Kak apmMaTypa B MOy, CTEHaX U Ha KDbLe, MeTanInieckne pelleTkn, MeTanamyeckoe

obopyaoBaH1e HEINEKTPUYECKOrO HAa3HAYeHUS, Takoe, Kak Tpybbl, BEHTUNALUMOHHbIE U KabenbHble kopoba.

30HA m 1

Puc. 4.4. CxeMa coefvHEHWS MPOBOAOB 3MIEKTPOMNUTAHMWS U CBSA3W MPK 3Be34006Da3HON CUCTEME YPaBHWBaHUS NOTEHLMANOB!
1 - 3KpaH 3aLUMUTHON 30HbI; 2 - INEKTPUYECKas U30MALUMS; 3 - MDOBOA CUCTEMbI YPaBHUBAHWS MOTEHLIMANOB; 4 - LIEHTPanbHash TOUKa CUCTEMbl YDaBHUBaHUS

NnoTeHLMaNoB; 5 - MPOBOAA CBS3W, NEKTPONUTaHNS



Puc. 4.5. CeTyaToe BbINONHEHWE CUCTEMbI YDAaBHMBAHWUSA NOTEHLIMANOB:

1- 3KpaH 3alMTHOMN 30HbI; 2 - NPOBOAHMK YpaBHUBAHUA NOTEHUMANOB

Puc. 4.6. KoMnneKkcHoe BbINOSIHEHNE CUCTEMBI YPaBHUBAHNS MOTEHLIMANOB:

1 - 3KkpaH 3aLnUTHOM 30HbI; 2 - 3neKTpUYecKas usonaums; 3 - LeHTpanbHas TouKa CUCTEMbI YpaBHUBaHWUS NOTEHLMaNos

Ob6e KoHbUrypaumum, paamanbHas 1 ceTka, MoryT 6biTb 06bearHEHbl B KOMMIEKCHYIO CUCTEMY Kak Moka3aHo Ha puc. 4.6. OBbIUHO, XOTS 3TO M He 06s13aTeNbHO,

COeAMHEHMe JTOKanbHOI CETH 3a3eMneHust C obLLel cucTeMon OCYLLECTBNAETCA Ha rpaHuLE 30Hbl MOJTHUE3aLUTbI.

4.5. 3azemnenue

OcHoBHas 3aada 3a3eMNNIOLLErO YCTPOMCTBA MOSTHUE3ALLUMTbI - OTBECTU Kak MOXHO 60MbLUyio YacTb Toka MonHum (50 % v 6onee) B 3emMnto. OcTanbHas yacTb
TOKa PacTeKaeTCs MO MOAXOASLIMM K 34aHWI0 KOMMYHUKauusM (o6onoukam kabeneii, Tpybam BoaocHabxeHus 1 T. n.) Mpu 3TOM He BO3HUKAKOT OnacHble
Hanps>KeHUsl Ha CaMOM 3a3eM/uTene. 3Ta 3a4aqa BbIMOHSAETCS CETYATON CUCTEMON MOA 3AaHUEM M BOKDYT HEro. 3a3emnsitolume NpOBOAHWMKM 06Pa3yioT ceTyaThii
KOHTYD, 06beanHSAIOLLMIA apMaTypy 6eToHa BHU3Y dYHAAMEHTa. 3TO 06blYHbI METOA CO3AaHUS SNEKTPOMArHUTHOIO 3KpaHa BHU3Y 3AaHus. KonbLEeBoii MPOBOAHMK
BOKpYr 34aHUA I/I/VIHVI B 6ETOHe Ha nepmcbepmw d:)VHLlaMEHTa coeanHsaeTcsa C CUCTEMOW 3a3eMJIEHNS 3a3eMnsarLWnMMn NpoBOAHNKaMK 06bI4HO yepes Kaxable 5 M.

BHeLwHMI 3a3emnuTens NpOBOAHNK MOXET 6bITb COEANHEH C YKa3aHHbIMWU KONbLUEBbLIMU NPOBOAHUKAMM.

ApmaTypa 6eToHa BHU3Y (hyHAAMEHTa COeaMHSIETCS C CUCTEMON 3a3emnieHusl. ApMaTypa Ao/MmkHa 06Dpa3oBbIBaTh CETKY, COEAUHEHHYIO C CUCTEMOW 3a3eMNeHus

06bI4HO Yepes kaxable 5 M.

MOXHO UCMOsb30BaTb CETKY M3 OLMHKOBAHHOM CTanu C LUMPUHOM SYENKM 06bIYHO 5 M, MDMBADEHHYIO UM MEXaHWUYECKN NDUKDEMIEHHYIO K NPYTbSAM apMaTypbl
06bI4HO Yepes Kaxabli 1 M. KOHLIbI IPOBOAHMKOB CETKU MOTYT CIYXXWUTb 333e€MNSIIOLLMMM MPOBOAHWKAMU ANS COEAMHUTENbHBIX Mosioc. Ha puc. 4.7 v 4.8 nokasaHsbl

NpUMepbl CETYATOro 3asemMnarLero ycrpoi/'lcha.



CBSI3b 3a3EM/IUTENS U CUCTEMbI COEAVHEHWI CO3AET cUCTeMY 3a3eMieHusl. OCHOBHAas 3a4aya CUCTEMbI 3a3EM/IEHUS - YMEHbLUATb PA3HOCTb MOTEHUMANOB MEXAY
No6bIMM TOYKaMM 3AaHUs 1 060PYAOBaHMS. Ta 3a4aya peLaeTcs co3aaHneM 6osbLLIOro KOMMYECTBa NapasnienbHbIX NyTel Ansi TOKOB MOSTHUM U HaBEAEHHbIX
TOKOB, 06Da3VIOLLMX CETb C HU3KUM COMPOTUB/IEHWEM B LUMPOKOM CMEKTPE YacToT. MHOXEeCTBEHHbIE U NapannesbHbIe NMYTU UMEIOT PasfiMyHble PE30HAHCHbIE
4acToTbl. MHOXECTBO KOHTYPOB C YaCTOTHO-3aBUCMMbIMU CONPDOTUB/IEHUSIMU CO3AAIOT EANHYIO CETb C HU3KUM COMPOTUBNEHWEM ANS NMOMEX PacCMaTPUBAEMOro

crekTpa.
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Puc. 4.7. CeTuyaToe 3a3eMnsoLLEE YCTPONCTBO
3[aHuns:
1 - ceTb coeaMHEHU; 2 - 3a3eMNUTENb

Puc. 4.8. CeTuaToe 3a3eMnsoLLEE YCTPONCTBO
NPOWU3BOACTBEHHbIX COOPY>XEHWIA:
1 - 3paHus; 2 - 6awhs; 3 - obopyaoBaHue; 4 -
KabenbHbIi NOTOK

4.6. YCTpoiCTBa 3alUUTbl OT NepeHanpsHkeHnin

YcTpolicTBa 3alUnTbl OT NepeHanpsbxeHwnid (Y3M) vcTaHaBNMBaIOTCA B MeCTe nepeceyeHust IMHWEN 3N1eKTPOCHaBXeH!s!, YNDaBNeHu!s, CBA3MW, TeNeKOMMYHUKaLUK
rPaHWLbl ABYX 30H 3KPaHUPOBaHMs. Y3 KOODAVHMDYIOT ANt AOCTWXKEHUS MPUEMIIEMOTO PACNpeAeNeHNst Harpy3kn MEXAY HVMW B COOTBETCTBUM C UX CTOMKOCTbIO

K pa3pyLleHnto, a TakxXe 4151 YMEHbLUEHNS BEPOATHOCTU paspyLUEHUA 3alimiLiaeMoro o6opy/:105aHm| nog BO3aelCTBMEM TOKa MOHUM (pMC. 49)
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Puc. 4.9. Mpumep yctaHosku Y3I1 B 34aHnmn

PeKkoMeHAYeTCs BXOASLUME B 34aHWE IMHUM NUTaHUS U CBS3U COEAMHATH OLHOM WMHOM 1 pacronaratb ux Y3I kak MOXHO 6/Mxke 0AHO K APYroMy. 3TO 0CO6EHHO
BaXKHO B 3[aHMAX U3 HEIKDAHMDVIOLLEro MaTepuana (aepesa, Kupnuya u T. n.). Y3I BbIbMpaloTca 1 yCTaHaBNMBaOTCS Tak, YTOObl TOK MOHWUM 6bi1 B OCHOBHOM

OTBEAEH B CUCTEMY 3a3eM/IEHUS Ha rpaHuLe 30H 0 u 1.

Tak Kak aHeprusi Toka MOJTHMM B OCHOBHOM DacceyBaeTCsl Ha YKa3aHHOM rpaHuLie, nocneayiowme Y3 3alUmILatoT SMLUb OT OCTaBLUENCs SHEDMUU U BO3AEWCTBUS
3NEKTPOMAarHUTHOrO Mosist B 30He 1. INsi Haunyylen 3alumTbl OT NepeHanpsXXeHUi Npu ycTaHoBke Y3 UCMOoNb3YoT KOPOTKUE COEANHUTENbHBIE MPOBOAHUKM,

BbIBOAbI U Kabenu.



Wcxons 13 TpeboBaHuMii KOOpAMHALMM U30NSILUM B CUITOBBIX YCTAHOBKAX M YCTOMYMBOCTM K MOBPEXAEHWSM 3aLUMLLAEMOr0 060PYA0BaHMS, HEO6X0AMMO BbIGUPaTL

ypoBeHb Y31 N0 HamnpshKEHWIO HIdKe MaKCUMarnbHOrO 3HaueHuUs, YToBbl BO3AE/CTBME Ha 3allyilaemMoe 060pyAoBaHMe Beeraa 6bino Hike A0MyCTYMOro

HanpskeHus. ECy ypOBEHb YCTOMYMBOCTU K NOBPEXAEHUSIM HEU3BECTEH, CIEAVET UCMOMb30BaTh OPUEHTUPOBOYHDIN UM NONYYEHHBIN B DE3YIbTATE UCTbITAHUI

YPOBEHb. Konwnuectso Y3 B 3au.u4u.|aeMot7| CUCTEME 3aBUCUT OT yCTOﬁqMBOCTM 3almuiaemoro 060py,ClOBaHMH K NOBPEXAEHNAM N XapPaKTEPUCTUK CaMUX y3n.

4.7. 3awmTa 060pyAOBaHUSA B CYLLECTBYIOLNX 3AaHUAX

Bce Bo3pacTatoLLee UCrob30BaHNE CTIOKHOIO 3M1EKTDOHHOrO 060DPYAOBaHHMS B VXKE CYLLECTBYIOLLMX 3AaHUsX TDeGVeT 60/nee HaaeXHOI 3alUnTbl OT MOSTHUM 1

ADYIUX 3NEKTPOMArHUTHbIX Nomex. MpUHMMAeTCs BO BHUMaHMe, YTO B CYLLECTBYIOLLMX 34aHNSX HE0BX0AMMbIE MEDbI MO MOJHME3ALUMTE BbIOUPAIOT C YYETOM

0Co6eHHOCTEM 3[aHnNA, TaKNX KaK KOHCTPYKTUBHbIE 3/IEMEHTDI, CYLLECTBYIOLLEE CUTOBOE U VIHd)OpMaLlMOHHOe o6opynosa|-u4e.

Heo6x0AMMOCTb B 3alUMTHBIX Mepax M UX BbIGOP ONPEAENstoT Ha OCHOBAHWUW UCXOAHBIX AAHHbIX, KOTOPbIE COBMPAIOT Ha CTaAMM NPEANPOEKTHBIX U3bICKAaHWUIN.

TMpVMepHbIii NepeyeHb TakuX AaHHbIX NpUBEAEH B Tabn. 4.3-4.6.

N2 n/n
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Tabnuua 4.3

UcxoaHble AaHHbIE O 3AaHNKU U OKpY)>XeHuun

XapakTepucTuka
MaTtepuan 3aaHus - KaMEHHas Kiagka, KUpnud, AepeBo, Xene306eToH, CTanbHOWM KapKac

EaviHoe 34aHne nnm HeckonbKo OTAENbHBIX 6/10KOB C 60/bLUMM KOMIMYECTBOM COEANHEHWI
Huskoe 1 nnockoe unu BbICOKOE 3aaHue (pa3Mepbl 34aHns)

CoeauHeHa N apMaTtypa no BCEMY 34aHWIO?

CoeavHeHa nu 3neKTpuYeckn MeTanamyeckas obamuoska?

Pa3Mepbl OKOH

NMeeTcs Ny BHELWHAS cucTeMa MOMHNE3aWwnTbI?

TuN M Ka4eCTBO BHELIHEN CMCTEMbI MOSTHME3ALUTbI

Tun noysbl (KamMeHb, 3eMnsl)

3a3eMsieHHble 3NEMEHTLI COCEAHMX 3A4aHMUI (BbICOTa, PaCcCTOSIHUE [0 HUX)

Tabnuua 4.4

WUcxopHble gaHHbIE N0 060pyAOBaHMIO

XapakTepucruka

Bxoasiime nMHuM (NoA3eMHbIE UK BO3AYLLHbIE)
AHTEHHbI MW ApYrve BHELIHWE YCTPOMCTBA
Tun cncTeMbl NUTaAHKS (BbICOKOBOSIbTHAS UM HU3KOBOJIbTHAS, NOA3EMHAs MW HAA3EMHas)

Mpoknaaka kabenen (YNCNOo 1 pacronoXeHNE BEPTUKANbHBIX Y4aCTKOB, CNocob NpoKiaaku
kabenei)

Mcnonb3oBaHmMe MeETaNIMYECKUX KabenbHbIX JTOTKOB
MmeeTcs v BHYTPY 34aHNS SNeKTpoHHOoe obopyaoBaHue?

EcTb M NPOBOAHMKM, OTXOASLIME K APYrMM 34aHUAM?

Tabnuua 4.5

XapakTepucrukm o6opyaoBaHus

Xa PaKTEPUCTUKa



n/n

Tun KOMMyHUKaUMIA Mexay MHMOPMaLMOHHBIM 060pyAOBaHMEM (3KPAHUPOBAHHbIE MUK
1 HE3KpaHMPOBAHHbIE MHOrOXW/IbHbIE Kabesn, KoakcuasbHble Kabenu; aHanoroBble Un UMGPOBbIE,
CUMMETPUYHbBIE UM HECUMMETPUYHBIE; ONMTOBO/IOKOHHbLIE NINHIK)

2 YpOBHM yCTOMUYMBOCTM 060pYA0OBaAHMS K NOBPEXAEHUAM

Tabnuua 4.6

Apyrve AaHHble, Kacalowwmecs BbiI6opa KOHLENLUMN 3alUTbl

Ne n/n XapakTepucTtuka
1 CoeMHeHbI I METANNIMYECKUE OKOHHbIE paMbl?
2 MaTepwuan Kpbiwu (MeTann, 6eToH)
3 KoHdurypaumsa cetn (TN, TT nam IT)
4 Pacnono)xeHne 3nekTpoHHOro 060pyA0BaHNS B 34aHUK
5 PacnonoxxeHue coeMHEHNIN 3NEKTPOHHOro 060pyA0BaHUS C OBLLIEN CUCTEMOMN 3a3eMIIEHUS

Ha ocHoBaHWM aHanu3a pucka M AaHHbIX, MDUBEAEHHBIX B Tabn. 4.3-4.6, NDUHMMAETCS DelueHne 0 HeobXoaAMMOCTY NMOCTPOEHUS UM DEKOHCTDYKLMKM CUCTEMBI

MOJTHME3aLWnThI.

4.7.1 MepbI 3aLuTbl NPU UCMONb30BaHNN BHELLUHEN CUCTEMbl MOSTHUE3ALLUTbI

OcCHOBHas 3aAaya - HaxoXAeHNe ONTUMANbHOMO PeLLEHNS MO YayYLIEHUIO BHELLUHEW CUCTEMbI MOJTHUE3ALUUTBI U NO ApPYyruM Mepam.

YcoBepLUeHCTBOBaHWe BHELUHEW CUCTEMbI MOJTHVE3ALLMTbI JOCTUTraeTCs:

1) BK/lOYEHNEM BHELLHeN MeTanInYeckoi 06IMLIOBKM 1 KDbILIM 30aHWSI B CUCTEMY MOSTHUE3ALLNTDI;

2) UCMONb30BaHWEM AOMOMHUTENbHBIX MDOBOAHMKOB, EC/IM aDMaTypa COEAMHEHa MO BCEl BbICOTE 3[aHWS - OT KDbILUW YeDE3 CTEHbI 0 3a3eM/IEHUs
30aHUS;

3) YMeHbLUEHMEM NPOMEXYTKOB MEXAY METAN/IMYECKUMU CYCKaMM M YMEHBLLIEHWEM Luara S4eiku MONHUENPUEMHUKA;

4) YCTaHOBKOW COEANHUTENbHbIX NOMOC (MMB6KMX MNOCKMX NMDOBOAHWKOB) B MECTaX CTHIKOB MEXAY COCEAHUMM, HO CTDYKTYPHO PasaeneHHbIMMI
61oKaMun. PaccTosiHMe Mexay noniocamMmu A0/MKHO GbiTb BABOE MEHbLUE PACCTOSHWUSI MEXAY CNyCKamMu;

5) coenmMHeHMeM NPOTSHKEHHOrO NPOBOAA C OTAENbHBIMM 610KkamMm 3aaHKs. OBbIYHO COeANHEHWSI HEO6X0AMMbI HA KaXXAOM Yrny kKabenbHoro notka, u
COEAVHUTENbBHbIE NOMOChI BLIMOMHAIOTCA Kak MOXHO KOPOYe;

6) 3aLUMTON OTAENbHBIMU MOJTHUENPUEMHUKAMK, COEANHEHHBIMU C O6LLEN CUCTEMON MOSTHUE3ALUNTI, ECIIU METATIMYECKME YacTW KDbILIN HYXXAAIOTCS

B 3alMTe OT NPAMOro yaapa MONHUA. MONHUENPUEMHUK AO/KEH HAXOANTLCSA Ha 6e30nacHoM PacCToAHMN OT YKa3aHHOro anemMeHTa.

4.7.2. Mepbl 3alWuTbl NpX UCMONb30BaHWUK kabenei

ShheKTUBHBIMU MEPAMM MO CHUXKEHWIO NEPEHANPSHXXEHNI ABNAIOTCS PaLMOHanbHas NPOKIAAKa W SKpaHMpoBaHWe kabenen. 3T Mepbl TEM BaXHEE, YEM MEHbLLE

SKPaHMPYET BHELIHAA CUCTEMA MOJSTHUE3ALLNTDI.

Bonblmnx netens MoXHO n3bexaTb, NPOKNaabIBas COBMECTHO CUMOBbIE kabenu 1 3KpaHMPOBaHHbIE Kabenu CBsA3M. DKpaH coeanHsieTcs ¢ 060PYAOBaHMEM Ha

06omnx KOHLax.

JNio6oe nononHUTENbHOE KPAHWPOBaHWE, HaNpPVUMeD, NPOKaAKa NPOBOAOB U Kabenel B METaNINYecKUX Tybax Umn NI0TKax MeXAY 3TaxaMu, CHUXKAET MonHoe
ConpoTvBNEHNE OBLLEN CUCTEMbI COEAMHEHWI. DT MePbI Hambonee BaxkHbl ANt BLICOKUX WU NPOTSHKEHHbIX 34aHWI WKW Koraa 060pyaoBaHWe AOMKHO paboTaTb

0co6eHHO HaaexHo.

MpeanoyTnTenbHBIMM MecTaMu ycTaHoBkM Y3 aBnstoTcsa rpaHuubl 30H 0/1 1 30H 0/1/2 cOOTBETCTBEHHO, PacnoNOXeHHbIE Ha BXOAE B 3AaHUE.

Kak npaBuno, obLuas CeTb COEANHEHUI He UCMIONL3YETCs B paboyeM pexmuMe Kak 06paTHbIA MPOBOAHUK CUIIOBOM UM MH(OPMAUMOHHOM Lenu.

4.7.3. Mepbl 3aWmThbl MPU UCMOMb30BaHUM aHTEHH U Apyroro 060pyaoBaHus



Mp“MepamMm Takoro 060pYAOBaHWS SBASKOTCS PAa3/IMUHble BHELLHWE YCTPOCTBA, TaKUE KakK aHTEHHbI, METEODO/IONMYECKME ATUMKKM, KaMePbI HapY>KHOro
HabnoaeHns, HapyXHble AaTYMKN Ha NPOMbILLIIEHHbIX 06bekTax (AaTYMKN AaBNEHWS, TEMNepaTypbl, CKOPOCTW MOTOKA, MOMOXEHNS knanaHa 1 T. A.) v nioboe

LpYyroe aneKTpUYECKoe, 3NEKTPOHHOE U pa,qnooGopynosaHme, YCTAHOBJ/IEHHOE CHApPY>XW Ha 34aHnu, Ma4yTe, Nnu NpoMbILLNIEHHOM pe3epByape.

Mo BO3MOXHOCTM MONHNEOTBOA YCTAHAB/IMBAETCS TakuM 06pa3oM, 4Tobbl 060pyAOBaHME ObI0 3aLUMLLIEHO OT NPAMOro NonaaaHNs MOMHUK. OTAENbHbIE aHTEHHbI
0CTaBNSOT abCONOTHO OTKDBITLIMW MO TEXHONOTUYECKUM COO6DaXEHUSIM. HEKOTODbIE U3 HUX UMEIOT BCTPOEHHYIO CUCTEMY MONHUE3ALLUMTbLI U MOTYT 6e3
NOBPEXAEHUI BbIAEPXKATb MonaaaHue MoHUU. [Apyrue, MeHee 3allMILEHHbIE TUMbl @HTEHH, MOTYT TpeboBaTb yCTaHOBKM Y3I1 Ha nuTatolleM kabene, YTobbl
NpefoTBPATUTL NONaaaHNe ToKa MOTHWM MO kabento aHTeHHbI B MDUEMHUK WU nepeaaTymnk. Mbu Hanmunm BHELHeW CUCTEMbI MONTHUESALLMTbI KDEMIEHWs!

AHTEHHbI MPUCOEAMHAIOTCA K Heil.

HaBeneHune HanpseHnsa B Kabensx Mexay 34aHUsMU MOXXHO NDEAOTBPATUTL, MDOK/IAAbIBas UX B CORAMHEHHbIX METa/IMYeCcKnX IoTkax unm Tpvbax. Bece kabenu,
naylLmMe K CBS3aHHOMY C aHTEeHHOV 060pYyA0BaHMIO, MPOKNAAbIBAIOTCS C BbIBOAOM W3 TPY6bI B OAHOM Touke. CneayeTt 06paTuTb MakcMMarnbHOe BHUMaHWe Ha
3KpaHMDYIOLLME CBOVCTBA CaMOro obbekTa M NMpoknaabiBaTh kabenu B ero TpybuaTbix anemMeHTax. ECiv 3To HEBO3MOXKHO, Kak B Clly4ae C TEXHOMOMMYeCKUMU
eMKocTaMU, kabenu cneayeT NPoKNaabiBaTb CHADYXXM, HO Kak MOXHO 611nxke K 06beKTY, MaKCHMasbHO UCMONb3Ysi MDY 3TOM Takue eCTeCTBEHHbIE 3KPaHbl, Kak
MeTannyeckne NecTHuLbI, Tov6bl 1 Ap. B MauTax ¢ L-06pa3HbiMK VIIOBbIMM 311eMeHTaMy kabenu bacnonaraloTcsl BHYTDU VIia 415t MaKCUMasibHOW eCTeCTBEHHOM
3alUmMThl. B KpaliHeM cnyyae psAoM C kabeneM aHTEeHHbI ClefyeT Pa3MeCTUTb SKBUMOTEHLMAbHbIN COEAVHUTENbHBINM MPOBOAHWK C MAHUMATbHBIM MOMEPEYHbIM
ceyeHneM 6 MM2. Bce 3TW MeDpbl CHIDKAIOT HaBeAEHHOE HampshKeHWe B NeTne, 06pa3oBaHHO KabensiMu U 30aHNeM, U, COOTBETCTBEHHO, YMEHbLUAIOT BEDOSITHOCTL

np0609| MeXAay HUMU, T. €. BEPOATHOCTb BO3HUKHOBEHUA AYrY BHYTPU OﬁOpyﬂOBaHVIFI MeXAYy 3NEKTPOCETbIO U 3A4aHUNEM.

4.7.4. Mepbl 3aWmThl CMNOBbIX kabeneit n kabeneit CBs3n Mexay 3aaHUsIMn

CBsi3v MEXAY 3AaHUSIMW NOAPA3AENSIOTCS Ha ABA MMaBHbIX TUMa: CUOBbIE Kabenu ¢ METanIMYeckon 060I0uKoNn, MeTanmyeckve (BUTas napa, BOJTHOBOAb,
KOaKCHasbHbIe U MHOFOXWIbHbIE kKabenun) 1 ONTOBONOKOHHbIE Kabenu. 3alUTHbIE MePbl 3aBUCAT OT TUMOB kabenen, UX KONWYeCTBa, a Takxke OT TOro, COEANHEHbI

JIN CUCTEMbI MOJTHUE3ALNTBI ABYX 34aHWN.

TMOMHOCTbIO U30NIMPOBaHHbIVE ONTOBOMIOKOHHBIN Kabenb (6e3 MeTansMyeckoro apMMpoBaHus, honbru Ans 3aWwmTbl OT BAarv UM CTanbHOro BHYTPEHHErO
NPOBOAHUKA) MOXET 6bITb NDMMEHEH 6e3 A0NONHMTENBHBIX MeD 3almnThbl. Mcnonb3oBaHne Takoro Kkabens ABnsSeTcs HaunyylwuM BapUaHTOM, Tak Kak
o6ecneynBaeT MOMHVIO 3aLUMTY OT 3M1EKTDOMArHUTHBIX BO3AEWCTBUI. ONHAKO ecniv Kabenb COAEDXMUT MDOTSHXKEHHBIA METANIUYECKUIA SNEMEHT (33 UCKITIOYEHNEM
XKUN AUCTAHLUMOHHOIO NMUTaHUs), MOCIEAHUI AOMKEH BbiTh Ha BXOAE B 3laHNE MPUCOEAVHEH K 06LLEl CUCTEME COEAMHEHWI U HE AOMKEH HAMPSIMYIO BXOAWUTL B
OMNTUYECKMI NDUEMHWK N NepenaTyuvk. ECnn 3naHus pacnonoxeHbl 6113K0 ADYT K ADYTY U UX CUCTEMbI MOJTHME3aLUMTbI He COEAMHEHDI, NDeANoYTUTENbHEe
MCOb30BaTb ONTOBOIOKOHHbIN Kabenb 6e3 MeTannnyeckux 3NeMeHTOB BO U3bexaHne 60MbLUMX TOKOB B 3TUX 3NEMEHTax M UX neperpesa. Ecnum xe umeetcs
COEAMHEHHBII C CUCTEMOW MOMTHME3aLWUTbI Kaberb, TO MOXHO MCMO/b30BaThb ONTUYECKU Kabenb C METaNIMYECKUMI SIEMEHTaMU, YTOGbI OTBECTU YacTb TOKa OT

nepsoro kabens.

MeTannuueckve kabenu Mexay 34aHUsM1 C U30IMPOBAHHBIMU CUCTEMaMU MOSTHME3ALWLMTbI. MDY AaHHOM COEAMHEHWUM CUCTEM 3aLLMTbl MOBPEXAEHWS BeCbMa
BEPOSTHbI Ha 060MX KOHLIAX kabensi BCneacTB/e NPOXOXAEHWS MO HEMY TOKa MOHWK. Mo3ToMy Ha 060mx KoHLax kabens HeobxoanmMo ycTaHoBUTb Y3(1, a Takke,

rA€ BO3MOXHO, CneayeT COEAUHATb CUCTEMbI MOSTHUE3ALLNTBI ABYX 34aHUN W npoknagbiBatb kabenb B COEAVHEHHbIX METANINYECKUX NOTKaX.

MeTannuyeckue kabenv Mexay 34aHUsSIMU C COEAMHEHHBIMU CUCTEMaMU MOJTHWE3ALLMTbI. B 3aBMCMMOCTYM OT uncna kabenei Mexay 3AaHUSMU 3alUMTHbIE MePbI
MOryT BK/KOYaTb CoeanHeHne kabenbHbIX JIOTKOB NP HECKOMbKUX kabensix (ans HoBbIX kabeneit) unu npu 60nbLLIOM KoNMUYecTBe Kabenen, kak B cnyyae C
XUMUYECKUM MPOU3BOACTBOM, SKPAHWPOBAHME WU MPUMEHEHWE MMBKUX METaOoLWNaHroB Ak MHOTOXWIIbHBLIX kKabeneii ynpasnenus. MoacoeavHeHne o6omx
KOHLIOB Kabensi K CBSI3aHHbIM CUCTEMaM MOJTHME3ALLMTbI YAacTO 06EeCMeYMBAET AOCTAaTOUHOE SKPAaHUPOBaHWe, 0CO6EHHO ec/n Kabenel MHOro 1 TOK PacnpeaenuTcs

MexXxay HUMK.

PEKOMEHAALIMM MO 3KCMNYATALMOHHO-TEXHUYECKOW IOKYMEHTALIMM, MOPSIAKY MPUEMKM B KCM/TYATALIMIO U SKCIUTYATALIMM
YCTPOWCTB MOJTHUE3ALUMTDI

1. Pa3pa6oTKa 3KCnyaTayMOHHO-TEXHUYECKON AOKYMEHTaLnn

Bo BCex opraHu3auvsx 1 NpeanpusTvsaX He3aBUCUMO OT hOPM COBCTBEHHOCTU PEKOMEHAYETCA UMETb KOMMEKT 3KCM/YaTaLUMOHHO-TEXHUYECKON AOKYMEHTaLMN

MONHME3aWmnThbl 06'beKTOB, ANA KOTOpbIX HeobxoanMMo yCTpOﬁCTBO MOSTHME3alWnTbI.

Komnnekt 3KCI'IJ1yaTaLLMOHHO-TeXHMHeCKOﬁ AOKYMEHTaUnu MOSTHUE3ALLNTbI COAEPXKUT:

NOACHUTENbHYIO 3aNnCKy;
CXEMbl 30H 3alUUTbl MONTHNEOTBOAOB:
paboumre YepTeXM KOHCTPYKLMIA MOMTHUEOTBOAOB (CTPOUTESNbHAN YaCTb), KOHCTPYKTMBHBIX 3/IEMEHTOB 3aLUMTbI OT BTOPUYHBIX NPOSIBNEHWUI MOMHWK, OT

3aHOCOB BbICOKMX MOTEHLUMANOB Yepe3 HAa3EMHbIE U NOA3EMHbIE META/NTUYECKME KOMMYHUKALUK, OT CKONb3ALWKMX UCKPOBbIX KaHaNoB U pa3psaoB B



FDYHTE;
NMPUEMOYHYIO IOKYMEHTaLMIO (aKTbl MPUEMKM B 3KCMTyaTaLMIO YCTPOWCTB MONHME3ALLMTbI BMECTE C MPUNOXKEHUSIMU: aKTaMU Ha CKPbITble paboTbl v

aKTaMu UCMbITaHUI yCTpOl)‘ICTB MO/IHME3aLWNTbl U 3alinTbl OT BTOPUYHbBIX npoaneHmﬁ MOJTHUWN U 3aHOCa BbICOKNX I'IOTeHLlMaJ'IOB).

B nosicHUTenbHOM 3anumcke NpuBOAATCA:

MCXOAHbIE fAHHbIE Pa3paboTKM TEXHUYECKON AOKYMEHTALMN;
NDUHATBIE CNOCO6bI MOMTHME3ALLNTbI O6BEKTOB;

pacyeTbl 30H 3al1Thbl, 3a3EMJ'IVITeJ'Iel‘;I, TOKOOTBOAOB W 3/IEMEHTOB 3allUTbl OT BTOPUYHbIX I'IpOﬂBJ'IEHVIﬁ MOJTHUN.

B nosicHUTENbHOW 3anmcke ykasbliBalTCs NDEAnpUsTMe-pa3paboTumnk KOMMIeKTa SKCMIyaTaLMOHHO-TEXHUYECKON NOKYMEHTALMUWU, OCHOBaHWE A1st ero pa3paboTky,
nepeyeHb AEVCTBYIOLUMX HOPMATMBHBIX IOKYMEHTOB M TEXHWYECKOW IOKYMEHTaLMM, KOTOPbIMY PYKOBOACTBOBANMCH NPU paboTe Hai NMPOEKTOM, crieLyasibHble

Tpe6oBaHusi K NPOEKTUPYEMOMY YCTPOICTBY.

McxoaHble AaHHbIe ANS NPOEKTUPOBaHUS MONTHME3ALLWTbI BKTIOHAIOT:

reHepasnbHbIi NnaH 06BEKTOB C YKa3aHWEM DACMONOXKEHNS BCEX O6BEKTOB, NMOANEXALUMX MOJTHAE3ALLUTE, aBTOMOBUIIbHBIX W XKENE3HbIX 40DOT,
Ha3eMHbIX 1 NMOA3EMHbIX KOMMYHWKALMIA (TEMIOTDACC, TEXHONOTMYECKUX U CAHTEXHUYECKUX TDYGONDOBOLOB, 3M1EKTPUYECKUX Kabenel 1 NpoBoAOK
Noboro Ha3Ha4eHus u T. n.);

KaTeropum MOMHUE3ALLMTbI KaXKAoro obbekTa;

NaHHble 0 KIIMMaTUYECKMX VCIIOBUSIX B DaliOHe Da3MeLLEHNs 3alUMILAeMbIX 30aHWIA U COODYXKEHUIN (MHTEHCUBHOCTM rDO30BON AESTENBHOCTY,
CKOPOCTHOM Harope BeTpa, TOJILUMHE CTEHKW rofionieaa 1 T. N.), XapakTePUCTUKY IPYHTa C yKa3daHWeM CTPYKTYPbl, arpeCCMBHOCTM U POAA MOYBbI,
YDOBHSA FDYHTOBbIX BOA;

YAENbHOE 3NEKTPUYECKOE CONPOTUBNIEHNE TPYHTa (OM'M) B MeCTax pacnonoXeHnsa 06beKToB.

B pa3aene "MpuHsITbIE CNOCO6bLI MOTHME3ALLMNTBLI 06 BEKTOB" M3NaraloTcs BblGpaHHble CNOCOBbI 3alMTbl 3AaHWI M COODYXKEHWUI OT HEMOCDEACTBEHHOTO KOHTaKTa C

KaHanoM MOJTHUU, BTOPUYHbBIX I'IpOﬂB}'IeHMﬁ MOJIHMM 1 3aHOCOB BbICOKUX MOTEHLMANOB Yepe3 HAa3eEMHbIE N NOA3EMHbIE METANTUYECKME KOMMYHUKALIUA.

O6beKTbI, NOCTPOEHHbIE (MPOEKTMPYEMbIE) MO OHOMY M TOMY XE TUMOBOMY MM MOBTODPHO NMPUMEHSIEMOMY MPOEKTY, MMEIOLUME €ANHbIE CTDOUTENbHbIE
XapaKTePUCTUKU U reoMeTPUYecKMe Pa3Mepbl M OAMHAKOBOE YCTPOMCTBO MOTHME3ALMTbI, MOTYT UMETb OHY OBLLYVIO CXEMY U DacyeT 30H 3allMTbl MOJIHUEOTBOAOB.

MepeyeHb 3TUX 3almiaembix 06bekToB NPpUBOANTCA Ha CXEME 30HbI 3alUTbl OA4HOIO U3 COOpy)KeHVIlZ.

Mpbv NpoBepke HaAEXHOCTM 3aLUMTbI C UCNOb30BAHUEM NPOrPAMMHOI0 obecneyeHns NPMBOASTCS AAHHbIE KOMMbIOTEPHbLIX PACYETOB B BUAE CBOAKWU NPOEKTHbIX

BapUaHTOB 1 (hOpMUPYETCS 3aKoyeHne 06 nx aPdekTMBHOCTN.

Mpu pa3paboTke TEXHUYECKOW LOKYMEHTALUMM NDPeAnaraeTcsl MakCMManbHO MCMOMb30BaTh TUMOBbLIE KOHCTDYKLUMM MONTHUEOTBOAOB W 3a3eMNIUTENEN U TUMOBble
pabouvre YepTexu no MonHuesalwmTe. Mpu HEBO3MOXHOCTU NPUMEHEHMUS TUMOBbLIX KOHCTPYKLMI YCTPOWMCTB MOJHWMESALLMTLI MOTYT pa3pabaTbiBaTbCst paboune

YepTeXU OTAENbHbIX 3/IEMEHTOB! beHﬂaMeHTOB, 0onop, MOJTHNENPUEMHUKOB, TOKOOTBOAOB, 3azemnuTenei.

[Insi yMeHbLUEHWs 06beMa TEXHUYECKOW [OKYMEHTALMMN U YAELIEBIEHUS CTDOUTENBCTBA PEKOMEHAYETCS COBMELLATh MPOEKTbI MOMTHUE3ALWUTbI C Pabounmu
yepTexamu Ha obLuecTpouTesnbHble paboTbl U PaboTbl MO MOHTaXY CAHTEXHUYECKOrO U 3N1EKTPOTEXHUYECKOro 060pyAOBaHUS C LIENbIO UCMONb30BaHUs ANs

MOJTHME3aLLUTbl CAHTEXHUYECKNX KOMMyHVIKaLlMlZ ¥ 3a3emnuTenen SNEKTPOTEXHUYECKNX yCI'pOlzCTB.

2. MopsiAOK NPUEMKMN YCTPOWCTB MOJIHME3ALLMNTDI B SKCITyaTaumio

MonHWe3aWmTHbIE YCTPOUCTBA O6BEKTOB, 3aKOHUEHHBIX CTPOUTENBCTBOM (DEKOHCTDYKLMEN), MDUHUMAIOTCS B 3KCMyaTauuio paboyei KoMUCCHE 1 nepenatoTcs B
3KCMNyaTaUmIo 3aKkas4mKy 0 Hayana MoHTaxa TEXHOMOrMYECKoro 060pyA0BaHus, 3aB03a W 3arpy3ku B 3AaHUS U COOPYXXEHUs 060PYAOBaHUS U LIEHHOTO

nmyuiecTea.

lMpueMKa MO/HME3aLMTHBIX YCTPOWCTB Ha AEMCTBYIOLWMX 06bEKTax OCyLLeCTBAsEeTCs paboyein KoMUCCHeN.

CocTaB paboyeii KOMUCCUW OMpeaensieTcs 3aKasyunkoM. B cocTas paboueit KoMUCCUM 0BbIYHO BKIKOYAIOTCS MPEACTABUTENN:

OTBETCTBEHHOIO 3a 3/1EKTPOXO3ANCTBO;
NoAPSIAHOM OpraHW3aLnm;

MHCMEKLMN NPOTMBOMNOXapHON OXpaHbl.



Paboueit koMmnccum npeabaBnAalTCa Cneayrowme OKYMEHTDI:

VTBEDPXKAEHHbIE NPOEKTHI YCTPOMUCTBA MOSTHUE3ALUNTDI;

aKTbl Ha CKPbITbIE PABOoThI (MO YCTPOWUCTBY U MOHTaXY 3a3eMNIUTENEN M TOKOOTBOLOB, HEAOCTYMHbLIX AN OCMOTPa);

aKTbl UCMbITaHWUIA YCTDOWCTB MOMTHME3ALUMTbI W 3aLUMThl OT BTOPUYHBIX MDOSIBAIEHNIA MOSTHWAM 1 3aHOCA BbICOKMX MOTEHLIMANOB Yepes Ha3eMHble 1
NoA3EMHbIE METANIMYECKME KOMMYHUKALMM ([aHHbIE O CONPOTUBIEHUM BCEX 3a3EMIIUTENEN, PE3Y/IbTaTbl OCMOTPA M NPOBEPKM PABOT MO MOHTaXY
MOJTHUENPUEMHNKOB, TOKOOTBOAOB, 3a3EM/IUTENEN, SIEMEHTOB UX KDEMMEHNS, HALAEXHOCTW 3MEKTPUYECKMX COEANHEHWUI MEXAY TOKOBEAYLUMMMU

371eMeHTaMu v ap.).

Pabouasi KOMUCCUSI MPOM3BOAMT MOJHYIO MPOBEPKY Y OCMOTP BbINOMHEHHBIX CTPOUTENIBHO-MOHTAXHbIX PAaBOT MO MOHTAXY MOSHUE3ALUMTHBIX YCTPOMCTB.

lMpyeMKa MOTHME3ALUMTHBIX YCTPOWCTB BHOBb CTPOSILIMXCS 06bEKTOB O(hOPMASIETCS akTaMu NMpUEMKU 060PYAOBaHWS Ansl YCTPOWCTB MOJHME3alwmuThl. BBoa
MOJTHUE3ALUMTHBIX YCTPOMCTB B IKCMyaTaumio 0hOPMASETCS, Kak NPaBWUo, akTaMu-A0MYyCKaMi COOTBETCTBYIOLUMX OPFraHOB FOCYAADCTBEHHOMO KOHTPOAS U

Hazsopa.

Mocne NpuUeMKM B 3KCM/yaTaLUmio YCTPOCTB MOSTHUE3ALUMTLI COCTABMAIOTCS NacnopTa MOTHUESALWUTHBIX YCTPOWCTB M NacnopTa 3a3eMnnTenei YCTpomcTs

MOJTHME3ALLNTbI, KOTOPbIE XPaHATCA Y OTBETCTBEHHOIO 3a 3ﬂeKTp0X03ﬂﬁCTBO.

AKTbI, YTBEPXXAEHHbIE PYKOBOAMTENEM OPraHM3aumy, BMECTe C NPEACTaBEHHbIMU aKTaMu Ha CKPbITbIE PaboThbl M MPOTOKOSbI U3MEPEHMIA BKTIOYAKOTCS B MacnopT

MOJTHUE3ALMNTHbBIX yCTpOl‘;ICTB.

3. 3KcnnyaTauus yCTPOMCTB MOJIHME3aLMUTbI

YCTDOWCTBA MOTHME3ALUMTbI 30aHWIA, COODVXKEHUI 1 HADYXXHbIX VCTAaHOBOK O6BEKTOB SKCMIYaTUDVIOTCS B COOTBETCTBUM C [DaBUnamMm TEXHUYECKOI SKChvaTaumum
3N1EKTPOYCTaHOBOK MOTPEGUTENEN M YKa3aHUSIMW AaHHON VIHCTPYKLUMK. 3aaavelt SKcrnyaTaumm YCTPOMCTB MOTHUE3aLWUTbl 06bEKTOB SBMISIETCS NoAAEDXaHVE UX B

COCTOSIHUM HeobXxoANMOM MCNpPaBHOCTU N HAAEXHOCTHU.

[ins obecneyeHns MOCTOSIHHON HaAEXHOCTU PaboThbl YCTPOUCTB MOTHUE3ALUMTBI €XXErOAHO Nepea HauyanoM rpo30BOr0 CE30Ha NPOU3BOAWTCS MPOBEPKa U OCMOTP

BCEX YCTPOWCTB MOSTHMAE3ALLMUTHI.

lMpoBeDKM MPOBOASTCS TAaKXKE MOC/E VCTaHOBKM CUCTEMbI MOTHME3ALLWTDI, MOC/E BHECEHMUS! KaKuX-NTMBO M3MEHEHUI B CUCTEMY MOSTHUE3ALLMTbI, MOCNE NO6bIX

noBpeXaeHHit 3almwaemoro obbekTa. Kaxaas nposepka nMpoBOANTCS B COOTBETCTBMM C paboyeit nporpaMMoit.

[nsi npoBeaeHus NpoBepku cocTosiHMs M3C yKasblBAaETCs MPUYMHA NMPOBEPKW M OPraHuU3yoTCs:

KOMWCCHS MO NpoBeaeHuto NpoBepkn M3C ¢ ykasaHneM dbYHKUMOHabHbIX 0653aHHOCTE YNEHOB KOMUCCHUM NO 06CNeN0BaHUI0 MOMTHUESALMTbI;
paboyasi rpynna no NpoBeAeHW0 HEOBX0AUMbIX U3MEDEHMWIA;

CPOKM MPOBELEHMS MPOBEPKY.

Bo BpeMsi 0CMOTpa M NPOBEPKM YCTPOINCTB MOSTHUE3ALLMTbLI PEKOMEHAYETCA:

NPOBEDUTL BU3YallbHbIM OCMOTDOM (C MOMOLLBIO GUHOKNS) LIENOCTHOCTb MOMTHUENDUEMHWMKOB M TOKOOTBOLOB, HAAEXHOCTb UX COEANHEHUS U
KDEM/IEHUs K MauTaMm;

BbISIBUTb 3/IEMEHTbI YCTPOWCTB MOJTHAE3ALLMTBI, TDEGYIOLLME 3aMEHbl UM PEMOHTA BCNIEACTBUE HAPYLLEHUS UX MEXaHUYECKON NMPOYHOCTY;
orpeaenuTb CTeneHb PaspyLLEHNst KODPO3MEN OTAEMbHbIX 3IEMEHTOB YCTPOWCTB MOSTHAE3ALUNTbI, MPUHSATL MEDbI MO aHTUKOPPO3WOHHOI 3aluuTe U
YCUNIEHUIO 3NIEMEHTOB, MOBPEXAEHHBIX KOPPO3UEN;

NPOBEPUTb HAAEXKHOCTb 3MEKTPUYECKUX COEAMHEHMNIA MEXAY TOKOBEAYLLMMM YAcTSMU BCEX SIEMEHTOB YCTPOWCTB MOJTHWE3ALUMTI;

NpOBEPUTL COOTBETCTBUE YCTPOWCTB MOJTHWE3ALUMTbI HAa3HAYEHUIO O6BEKTOB U B C/IyYae Hanuuusi CTDOUTENbHBIX UM TEXHOMOMMYECKMX U3MEHEHWIA 3a
NpeaLwecTBYIOWMIA NEPUOA HAMETUTL MEDPOMDPUSTUS MO MOAEDHU3ALIMM U DEKOHCTDYKLIMM MONTHUE3ALUMTbI B COOTBETCTBUM C TDEGOBAHMAMMU
HacTosien MHCTpyKuum;

VTOYHUTb UCTIONHUTENBHYIO CXEMY YCTPOMCTB MOTHUE3ALLMTLI U ONPEAENWUTL NYTU PAcTEKaHUs TOKa MOJTHWAW MO e 3NIEMEHTaM Npu paspsiae MOSTHUM
METOOM MMUTaLIMM Da3pSAa MO/IHUM B MOJTHUENDUEMHMK C MOMOLLbIO CMeLManm3npoBaHHOTO U3MEDUTENBLHOTO KOMMEKCa, NOAKTIIOYEHHOrO MeXay
MOJTHVUENPUEMHUKOM U YAANEHHBIM TOKOBbLIM 3M1EKTDOAOM;

V3MepUTb 3Ha4YeHNe CONPOTUBEHNSI PaCTEKaHUIO MMMNY/IbCHOrO TOKa METOAOM "amMnepMeTpa-BobTMETPA" C MOMOLLBIO CreUnanm3vpoBaHHOrO
V3MepUTENbHOrO KoMMeKca;

M3MEDUTb 3HAYEHUSI UMMY/IbCHBIX MEPEHANDSHKEHNIN B CETSIX 3N1EKTPOCHAGXEeHUs DK yAape MOMHUM, PacrnpefeneHs NOTeHUManos no
METaNNOKOHCTPYKLMSIM M CUCTEME 3a3eMSIEHUS 34aHWS METOAOM UMUTALMK yaapa MOSTHUM B MOTHUENPUEMHMK C MOMOLLBIO Ceunan3vpoBaHHOro

U3MEPUTENBHOIO KOMMIEKCa;



M3MEPUTb 3HAYEHME SNEKTPOMArHUTHBIX MOJEN B OKDECTHOCTH PACMONOXKEHNUS YCTPOMUCTBA MOMHMESALMUTbLI METOAOM UMUTALMW yaapa MOTHUM B
MOSTHUENPUEMHUK C MOMOLLIbIO CNeLnalbHbIX aHTEHH;

NpOBEPUTL Hann4vne HeOGXO,ClMMOﬁ AOKYMEHTaUMKU Ha yCTpOﬁCTBa MOIHME3aLWnThI.

Mepnoanyeckomy KOHTPOKO CO BCKPbITUEM B TEYEHMe WeCTW neT (Ans o06bekTos I KaTeropun) NoABepratoTcs BCe MCKYCCTBEHHbIE 3a3eMINTENN, TOKOOTBOAbI 1
MECTa WX NPUCOEAUHEHWIA; NDU 3TOM EKErofHO NPOM3BOAMTCS NpoBepka A0 20 % X 06LLero KonuyecTBa. MopaXeHHble KOPPO3WEN 3a3eMIUTENM U TOKOOTBOAbI

Npy YMEHbLUEHNN UX NoWaZAn NoNePEYHOro Ce4YeHus 6onee yeM Ha 25 % AOMKHbI 6bITb 3aMeHEHbI HOBLIMU.

BHeouepeaHble 0CMOTPbI YCTPOCTB MOMTHUE3ALLMTBI ClieAyeT NPOM3BOAUTL MOCNE CTUXMIAHBIX 6EACTBUI (YparaHHbIii BETEP, HABOAHEHWE, 3EMNIETPSCEHNE, NOXap)

nrpos HpeSBbI‘-Ial;IHOl;I WHTEHCUBHOCTWU.

BHeouepeaHble 3aMepbl COMPOTUBIIEHWS 3a3eMIIEHNS YCTPOICTB MOSTHUE3ALWMTbI CIeAYET NPOM3BOAUTB MOC/E BbIMOHEHWS! PEMOHTHbIX PaboT Kak Ha YCTPOMCTBax

MOJTHME3aLLNTDI, TaK N Ha CaMUX 3allnLLIaEMbIX 06bekTax U B6NIMU3N HUX.

Pe3ynbTaTbl NPOBEPOK OPOPMASIOTCS akTaMu, 3aHOCATCS B MAcnopTa W XypHasn y4eTa COCTOSIHUSI YCTPOICTB MOSTHWE3ALMTDI.

Ha 0CHOBaHMM NOMYYEHHBIX aHHbIX COCTABMSETCS MiaH DEMOHTA U YCTPaHeHUs AedEKTOB YCTPOMCTB MOTHUE3ALLMTI, O6HADY)XEHHbIX BO BPDEMSI OCMOTPOB 1

NpOBEpPOK.

3eMnsiHble pPaboThl v 3aLUMLLIAEMbIX 30aHWIA U COODYXKEHMIA 06BbEKTOB, YCTDOWCTB MOMTHME3ALUMTLI, @ Takxke B6/IM3M HUX NDOU3BOASTCS, Kak NpaBuno, C

paspeLleHna 3KcnnyaTMpy|ou4eﬁ OpraHusaunu, KoTopas BblAENAET OTBETCTBEHHbIX NTNL, Habniogatowmx 3a COXPaHHOCTbIO yCTpOVICI’B MOJTHME3aLWUTbI.

Bo Bpemst rpo3bl paﬁOTbI Ha yCTpOﬁCTBaX MOMHME3ALNTbI U B6AU3N HUX He npou3BOaATCA.



