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YrBepxaeHa
Mpukaszom MuHaHepro Poccum
ot 30 ntoHa 2003 r. N 280

Obwepoccuiickum ctpontenbHbiM Katanorom (CK-1) HacToawei UHcTpykumm npucsoeH Homep CO 153-34.21.122-
2003.
MHCTPYKLUA NO YCTPOMCTBY MONHUE3ALLUTbI 30AHUIA, COOPYXKEHWIA U NPOMBILLNEHHBIX
KOMMYHUKALMNIA

1. BBEAEHUE

WHCTPYKLMA MO YCTPOMCTBY MONHME3AWMNTbl 34aHUIN, COOPYXKEHUA M MNPOMBILLAEHHBIX KOMMYHUKALNUIA
(manee - UHCTPYKUMA) pacnpoCTpaHaeTca Ha Bce BMAbI 34aHWUNA, COOPYNKEHUIM U MPOMbILWIEHHbIE KOMMYHWUKALUK
HE3aBMCMMO OT BELOMCTBEHHOM NPUHAZNENKHOCTM U POpMbl COBCTBEHHOCTH.

MHCTPYKLMA NpeaHa3HayeHa 41A MCNOob30BaHMA NpY pa3paboTKe NPOEKTOB, CTPOUTENLCTBE, SKCMIyaTauuu, a
TaKKe NPU PEKOHCTPYKLUMN 30aHNIN, COOPYKEHUM N NPOMBbILLNEHHBIX KOMMYHUKALUNA.

B cnyuyae, Koraa TpeboBaHMA OTpPAC/eBbIX HOPMATMBHbLIX AOKYMEHTOB ABAAIOTCA O0ONnee KeCcTKMmMU, Yem B
HacToAwen UMHCTPYKUuMKM, npu pa3paboTke MONHWME3aLUTbl PEKOMEHAYETCA BbINOMHATbL OTpacnesble TpebosaHMA.
TakKe pekomeHAyeTcA NOCTynaTtb, KOraa npeanucaHua WHCTPYKLMU Heb3 COBMECTUTb C TEXHOOFMYECKUMMU
0Co6eHHOCTAMM 3aWwmLLaemMoro ob6beKTa. Mpu 3ToM UCNob3yemble CPEACTBA U METOAbI MOJIHME3ALWNTbI BbIBUpatoTCA
ncxoas us yciosua obecneveHuns Tpedbyemon HageKHOCTH.

Mpn pa3paboTKe NPOEKTOB 343HWUNA, COOPYKEHUN U MPOMBbILIEHHBIX KOMMYHUKAUWUK, Nomumo TpebosaHuii
NHCTPYKLMU, YYUTBIBAIOTCA AONOJAHUTENbHbIE TPEOOBAHMA K BbIMOAHEHWUIO MOJHUE3ALMTBI APYIUX AEUACTBYHOLLMX
HOPM, MPABUA, MHCTPYKLUMI, FOCYAapPCTBEHHbIX CTAaHAAPTOB.

MpY HOPMMPOBAHMN MOJTHUESALLUTLI 33 UCXOAHOE MPUHATO NONOXKEHWE, YTO NtoOOE ee YCTPOMCTBO He MOXKeT
npeAoTBPATUTL Pa3BUTUE MOJTHUM.

MpYMeHeHMe HOpMATMBA NPU BbIBOPE MOTHME3ALLMTbI CYLLECTBEHHO CHUMKAET PUCK ywepba OT yaapa MONHUMU.

Tun n pasmelLeHne yCTPOUCTB MOJIHME3ALWMTbI BbIBMPAOTCA Ha CTagMu NPOEKTUPOBAHMA HOBOFO O0OBEKT],
4yTOo6bl MMETb BO3MOXHOCTb MAKCMMAJIbHO WCMO/Ib30BaTb MPOBOAALLME 31EeMeHTbl nocnaegHero. 3To obnerumt
pa3paboTKy U UCNOSHEHUE YCTPOMUCTB MOIHME3ALMUTbI, COBMELLEHHbIX C CAMUM 34aHUEM, NO3BOAUT YAYULINTb €ro
3CTeTUYECKUI BMA, NOBbICUTb 3GPEKTUBHOCTE MOJIHME3ALWMTbI, MUHUMW3NPOBATbL €€ CTOMMOCTb M TpyA03aTpaThbl.

2. OBWWME NONOXKEHUA
2.1. TepMmuHbI 1 onpegeneHns

Yaap MOSHUM B 3eMJIHO - 31EKTPUYECKUI pa3pag aTMochHepHOro NPOUCXOXKAEHUA MeXKAY FPO30BbIM 06/1aKOM U
3em/el, COCTOALWMMN N3 OL4HOTO UM HECKONIbKUX MMMYJIbCOB TOKA.

TouyKa nNOpaKeHWA - TOYKA, B KOTOPOM MOJIHMA COMPMKACAETCA C 3emnei, 343aHMEM WU YCTPOMUCTBOM
MOJIHME3ALLNTDI. YAAP MOSTHUN MOXKET UMETb HECKO/IbKO TOYEK MOPAXKEHUA.

3almuaemblit 06bEKT - 34aHME UAN COOPYIKEHME, UX YacTb WM MPOCTPAHCTBO, ASA KOTOPbIX BbIMOJHEHA
MOJIHME3ALLNTA, OTBEYatoLLan TpeboBaHMAM HAcTOALLEro HOPMATMBA.

YCTPOCTBO MOIHME3ALWMTLI - CUCTEMA, NMO3BOAIOWLANA 3aLUMUTUTD 34aHNE UAN COOPYHKEHWE OT BO3LENCTBUIN
MOJIHMM. OHa BK/IOYAET B cebA BHEWHME M  BHYTPEHHME YCTPOMCTBA. B YacTHbIX cayyasx MoOJIHME3aLMTa
MOMET COLEePKaTb TONIbKO BHELIHWE WM TONbKO BHYTPEHHME YCTPOMCTBA.

YcTpolicTBa  3awMTbl  OT  NPAMbIX  YA3APOB  MOAHWUW  (MONHMEOTBOAbI) - KOMMIEKC, COCTOAWMNA U3
MOJIHUENPUEMHUKOB, TOKOOTBOA0B U 3a3eMIUTENEN.

YcTponcTBa 3awWmTbl OT BTOPUYHbLIX BO3AEMUCTBUM MOJIHUW - YCTPOMCTBA, OrpPaHUYMBAlOLWLME BO3AENCTBUS
3N1EKTPUYECKOTO U MArHUTHOTO NOJIEN MOJHUM.

YcTpolicTBa A41A BblPaBHMBAHMA MOTEHLMANOB - 3/IEMEHTbI YCTPOMCTB 3aLUMUTbl, OFPaHUYMBAOLLME PA3HOCTb
NOTEHLMAN0B, 06YCNOBNEHHYIO pacTeKaHMEM TOKA MOJTHUM.

MoAHWENPUEMHMUK - YaCTb MOJIHMEOTBOAA, NPeAHa3HAYeHHanA A5 nepexsaTa MOAHUNA.

TokooTBOA, (CNYCK) - YaCTb MONHMEOTBOAA, NpeAHa3HAYeHHaA 414 0TBOAA TOKA MOJIHUM OT MOJIHUENPUEMHMKA
K 3a3eMnTeNto.

3asemsiAtoLLee YCTPOMCTBO - COBOKYMHOCTb 3a3eM/INTENA U 3a3EMAAIOLLMX NPOBOAHMKOB.

3asemnTENb - NPOBOAALLAA YAaCTb MAM COBOKYMHOCTb COEAMHEHHbIX MeXay Cob60i NpoBOAALLMX 4YacTeW,
HaXO4ALLMXCA B S/IEKTPUYECKOM KOHTAKTE C 3eM/1eil HenocpeaCTBEHHO UM Yepe3 NPOBOASALLYIO cpeay.
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3a3eMNAOLWMA KOHTYP - 3a3eMIAIOLLNI MPOBOAHUK B BUAE 3aMKHYTOM NETNM BOKPYT 34aHMA B 3eM/1e UK Ha ee
NOBEPXHOCTU.

ConpoTueneHne 3a3eMAAIOLLETO YCTPOMCTBA - OTHOLWEHNE HANPAXKEHUA HA 3a3eMJIAIOLLEM YCTPOMCTBE K TOKY,
CTEeKaloLLIeEMY C 3a3eM/INTENS B 3EMJIIO.

HanpsaskeHne Ha 3a3eMNAIOLLEM YCTPONCTBE - HaNpsAXKeHMe, BOSHUKAIOLLEE MPU CTEKAHUM TOKA C 3a3eM/IUTENA B
3eMJ/1I0 MEKAY TOYKOIM BBOAA TOKA B 3a3€M/IUTE/Ib M 30HOM HY/NeBOro NoTeHLMana.

CoepuHeHHas mexagy coboi meTannmyeckas apmaTypa - apmaTypa Kene300eTOHHbIX KOHCTPYKLUMIA 34aHuA
(coopyskeHua), KoTopas obecneunBaeT 3/IEKTPUUECKYIO HEMPEPbIBHOCTb.

OnacHoe WCKpeHWe - HegoMYyCTUMbIA 3N1EeKTPUUYECKMA paspsd, BHYTPWU 3allmuiaeMoro ob6bekTa, Bbl3BaHHbIM
YA3apPOM MOJIHUM.

BesonacHoe paccTosHMe - MUHUMaNbHOE PacCTOAHUE MeXKAy ABYMA NMPOBOAALMMM 3/1EeMEeHTaMU BHE WK
BHYTPU 3aLUMLLLAEMOr0 06BEKTA, MPU KOTOPOM MeXAY HUMU HE MOXKET NPON30MNTU ONACHOTO UCKPEHUS.

YCTPOMCTBO  3aWmMTbl  OT  NEpPeHanpsKeHun - yCTPOMCTBO,  NpegHasHayeHHoe  ANa  orpaHuMYeHus
nepeHanpaXeHnin Mexay 3leMeHTamm 3aliuLiaeMoro obbeKkTa (Hanpumep, paspAaHUK, HEeIMHEHbIA OrpaHnYuTe b
nepeHanpaxXeHnit Uan MHoe 3almTHoe YCTPOMCTBO).

OTAenbHO CTOALWMNIA MO/THUEOTBO, - MOJTHUEOTBOA, MOJTHUENPUEMHUKN U TOKOOTBOAbl KOTOPOTO Pacno/IOXKeHbl
Takum 06pasom, YTobbl NyTb TOKA MOJIHUM HE UMEST KOHTAKTa C 3aLLMLAaEMbIM OOBEKTOM.

MoHMeOoTBOA, YCTaHOB/IEHHbIM HA 3aWMLLAEMOM 0OBEKTE - MOJTHUEOTBOL, MOJIHUENPUEMHUKM U TOKOOTBOZbI
KOTOPOro Pacno/ioXKeHbl TakMmM 0H6pa3om, YTO YaCTb TOKA MOJIHUM MOMKET PacTeKaTbCsA Yepes 3almnLiaemMblii 06beKT
WA ero 3a3emMnTeNb.

30Ha 3allMTbl MOJIHMEOTBOAA - MPOCTPAHCTBO B OKPECTHOCTM MOJIHMEOTBoAa 3aJaHHOW TreoMeTpuu,
oT/invalolLeeca TEM, YTO BEPOATHOCTb yAapa MONHUM B OOBEKT, LLENMKOM PasMELLeHHbIn B ero obbeme, He
npesbllaeT 3a4aHHON BENYMHDI.

JonycTMmasn BepoATHOCTb NPOPbIBA MOJIHUM - NPeAe/bHO A0MYCTUMasA BEPOATHOCTb P yaapa MOAHMM B OO BEKT,
3alUMLLAEMbIN MOJIHUEOTBOAAMM.

HapgeXHOoCTb 3aWwmThl onpeaenseTca Kak 1 - P.

MpoMbIlWNEHHbIE KOMMYHUKALWUKN - CUNOBble U WMHPOPMaLMOHHbIE Kabenu, nposogdAuwme TpybonposoAbl,
HenpoBoaALlMe TpybonpoBoabl C BHYTPEHHEN NpoBOAALLEN Cpeaon.

2.2. Knaccnudumkaums 3gaHnin n COopyKeHU No yCTPpoMUCTBY MOSTHUESALLUTDI

Knaccudmkaums o6beKToB onpeaensaerca no onacHOCTM YAapoB MOJTHUM A1 CAMOTo 06bEKTA U €ro OKPYKEHUA.

HenocpeacTBeHHOe oOMacHoe BO34ENCTBME MOJIHMM - 3TO MOMKapbl, MEXaHMYeCKMe MOBPENKAEHWUA, TPaBMbI
NHO4EV U XKUBOTHBIX, @ TaK}Ke NOBPEXAEHMSA NEKTPUYECKOTO U 3/1eKTPOHHOro 06opyaoBaHus. MocneacTeuamum yaapa
MOJIHUM MOTYT 6bITb B3PbIBbI U BblAeNIeHWE OMaCHbIX NPOAYKTOB - PafMOaKTUBHBIX U AA0BUTbIX XMMUYECKUX BELLECTB,
a TaKKe baKTepuin 1 BUPYCOB.

Yaapbl MONHUKM MOFYT 6bITb 0CO60 OMNacHbl 417 MHPOPMALMOHHbBIX CUCTEM, CUCTEM YMNPaBAEHUA, KOHTPOAA U
371eKTpoCHabKeHMA. [NA 3NEKTPOHHbIX YCTPOMCTB, YCTaHOB/EHHbIX B 06beKTax pasHOro HasHadeHusa, Tpebyertcs
cneumanbHas 3awmTa.

PaccmatprBaemble 06bEKTbI MOTYT NOAPA3AENATLCA Ha 06bIYHbIE U CieunanbHble.

ObblyHble 06BEKTHI - }KWUble U aAMUHUCTPATUBHbIE CTPOEHMA, a TaKXKe 34aHMA U COOPYMKEHUS BbICOTOW He
6onee 60 M, NpesHa3HaYeHHble A1 TOProB/n, MPOMbILIJIEHHOTO NPOU3BOACTBA, CE/IbCKOro X03AMNCTRa.

CneumnanbHble 06bEKTbI:

06bEeKTbI, NpeacTaBAAIoLLIME ONACHOCTb AN HENOCPEACTBEHHOTO OKPYHKEHUS;

06bEeKTbl, NPeACTaBAAOWME ONACHOCTb ANA COUMANbHOM M GU3MYECKON OKpyrKatowwen cpedbl (06bEKTHI,
KOTOpblE NPWU MOPAXKEHUW MOJIHMENH MOTYT BbI3BaTb BpeAHble OGUONOTMYECKME, XMMUYECKUE U PaLMOAKTUBHbIE
BbIBpOCHI);

npoure 06BbEKTbI, 417 KOTOPbIX MOXKET NpeayCcMaTpMBaTbCA CreLmanbHas MoiHMes3alWwmTa, Hanpumep CTpoeHuA
BbicOTOMN 601ee 60 M, UTPOBbIE NOLLAAKMN, BpEMEHHbIE COOPYKEHUA, CTPOALLMECA O6BEKTDI.

B Tabn. 2.1 gaHbl NpMMepbl pasaeneHns ob6beKToB Ha YyeTbipe Knacca.

Tabnmua 2.1

MPUMEPBI KTACCM®UKALMN OB BEKTOB

OOBeKT Tun oBwekTa [locyencTBUA yHnapa MOJIHUNM
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OOBIUHEIN

Xujom mowm

OTkaz D3JIeKTPOYCTaHOBOK, I[IOXap M
IoBpexneHre uMmymecTBa. OOBUHO He-
BoJyibIoe MMOBPEXIEHME NPelMeTOB,
PaCIIOJIOXEHHEIX B MeCTe yIapa MOJI—
HUM UJIM 3aleTHX ee KaHaJioM

depma

[lepBOHAUAJIBHO — I[IOXAap M 3aHOC
ONAaCHOT'O HalpAXeHMda, 3aTeM — II0-
TepAa 3JJIEKTPONMUTAHMA C PUCKOM I'M-—
Oesyi XKMBOTHHIX M3-3a OTKa3a 3JIeK-—
TPOHHOM CHCTEMH yNpPaBJIEHMA BEHTU-
JAauuen, nojaduy kopMa M T.I.

TeaTp; WKoJa;
YHUBEPMAI,; CIOp-—
TUBHOE COOPYXeHUe

OTkaz BJeKTPpOoCHabxeHUd (HaIpMUMeEp,
OCBElleHMsa) , CIIOCOOHBIM BEIRBATH Ila-—
HUKY. OTKas3 CHUCTEMH NOXAapPHOM CUI-—
HaJlnmsaumum, BbIBbIB&IOHH/HZ 3aEPXKY
IIPOTUBOINOXAPHEX MEePONPUATUN

Bauk; cTpaxosas
KOMIIaHUA; KOMMEep-—
yeckKum oduc

OTkas BJIeKTpoCcHabxeHusa (HaIpMUMep,
OCBeleHNsa) , CIOCOOHHM BH3BATL IIa-—
HMKY . OTkas CUCTEMH NOXAapHOM CUI-—
Hax3allMy, BEBBBALIUN 3aIePXKY
IPOTUBOIOXAPHEIX Meponpmarum. [lo-
TEPU CPENCTB CBA3M, COOM KOMIIBIO—
TEPOB C IIOTEepeM NaHHEX

BosibHUIIA; IOETCKUM
canm; IOoM Ojs Ipe-
CTapeJblx

OTkas DJIeKTPpOoCHabxeHusa (HanopuMmep,
OCBelleHNs) , CIIOCOOHHM BHZ3BATL IIa-—
HUKY. OTKas CUCTEMEBl [IOXAPHOM CUI—
HaaM3aluy, BEBBBALIUY 3aIePXKYy
IPOTUBOIIOXAPHEIX MeponpuaTuti. Ilo-—
Tepu CPEenCcTB CBA3M, COOM KOMIIBI-—
TEPOB C NOTepeM NaHHEX. HeoOxomm-—
MOCTB IIOMOWM TAXEJIOOOJNIBHEIM M He-—
IIOOBWKHBEIM JIOIIM

[IpOMEIJIE HHEIE
IpennpusaTUs

IONOJIHMTEJIbHEIE [IOCJIeNCTBUSA, 3aBU-—
camme OT YCJIOBMM NPOMBBOLNCTBA, -
OT HEeBHAUMUTEJIbHEIX [IOBPEXIEeHUM IO
OonpuMx ymepOOB M3-3a HNOTEPb IPO-—
Oy Kumm

Mys3eu m apxeojo-
IMYeCKMe MNaMATHU-
KM

HeBoCHoONHVMAas MOTepPs KyJbTYPHBIX
LIeHHOCTe

Crieunajib HEI

CpencrTea CBA3MU;

HepmonycTumMmoe HapyleHre KOMMYHAJIb—

npencTaBJisgn-—
MMM orac-—
HOCTBb IJISg
Hernocpen-
CTBEHHOTO
OKPYXEeHUS

Baye NPennpus—
TUS; 3alpaBOUYHBE
CTAHLUM; NIPOU3—
BOICTBa IeTapl U
beliepBEepPKOB

C OTpPaHMUYEH- |3JIEKTPOCTaHLMM; HOTO OOCJHyXMBaHMA (TeJIEKOMMYyHMKA-
HOM OIlaCHO- [[MOXapOoOoIlaCHEE umit) . KocBeHHas ONACHOCTB [oxapa
CTBIO NPOM3BOICTBA IJis cocenHMX OOBEKTOB

CneumanbHel, |Hedrenepepabarel— |[[Ioxapsl M B3PEBH BHYTPM OOBEKTa U

B HENOCPEeICTBEHHOM OJM30CTU

Crieumasib HEIV,
OIACHBIM IOJIS
3KOJIOTUU

XyYMMUeCKUM 3aBOX;
aTOMHas DJIEKTPO-—
CTaHLUMA; OMOXUMMU-—
yeckue Gadbpuxu u
JadopaTopun

[loxap n HapylleHue paboTel 0OO0OPYyILO-—
BaHMA C BPEOHEBEIMU IIOCJIEOCTBUAMU
OJI OKpyXaoleM CcpeIs

Mpu cTpoMTEeNbCTBE M PEKOHCTPYKLUMM AR KaXKA0ro Knacca o6bekToB TpebyeTca onpeaennts Heobxoammeble
YPOBHW HAAEKHOCTU 3alLMTbl OT MPAMbIX YAapoB mosHuK (MYM). Hanpumep, 41a 06bl4HbIX 06bEKTOB MOXKET HbITb

npegnoxeHo YyerTbipe ypoBHA HAOEXKHOCTU 3aLNUTbI, YKa3aHHbIE B Tabn. 2.2.
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Tabnuua 2.2

YPOBHU 3AWLNTBI OT NYM A/17 OBbI4HbIX OB bEKTOB

YPOBEHb 3allMTEL HamexHocTp 3aumTH OT IIYM
I 0,98
IT 0,95
IIT 0,90
Iv 0,80

Ona  cneuManbHbiX OOBEKTOB MWHMMANBbHO AONYCTUMbIA YPOBEHb HAAEKHOCTM 3awmTbl oT [MYM
ycTaHaBnvBaeTca B npegenax 0,9 - 0,999 B 3aBMCMMOCTM OT CTEMEHM €ro obLEeCTBEHHON 3HAYMMOCTU U TAXKECTU
oXupaemblx nocneactsuit ot MYM no cornacoBaHmio ¢ OpraHaMm rocy4apCTBEHHOIO KOHTPOAA.

Mo *KenaHWto 3aKasumMKa B MPOEKT MOXKET ObITb 3a/10XKEH YPOBEHb HAZAEKHOCTU, MPEBbIWAOWNN NpeaesbHO
AONYCTUMBIA.

2.3. MapameTpbl TOKOB MOSHUMU

I'Iapaw\eprl TOKOB MOJTHUK HEOGXO,CI,VIMbI AnAa pacdeta MmexaHN4YeCKnx U TepMunYeCcKnx BO3,£|,€I\;1CTBVII7I, a TaKXe
ANA HOPMUPOBaHUA CPeacCTB 3alnTbl OT I/TEKTPOMATHUTHbDIX BO3,CI,€I7ICTBI/II7I.

2.3.1. KnaccudpuKaums Bo3aeincTBMin TOKOB MOJTHUN

[Ns KaxK4oro ypoBHSA MOJIHME3ALLMTbI AOJIKHbI ObITb OnpeaeneHbl NpeaesibHO A0MNYCTUMbIE NapaMeTpbl TOKa
MOAHUW. [JaHHble, NpuBeAeHHble B HOPMATUBE, OTHOCATCA K HUCXOAALLMM U BOCXOAALLMM MOSHUAM.

CoOTHOLLEHNE MONAPHOCTEN Pa3pPsLOB MOJSHUKM 3aBUCUT OT reorpadrMyeckoro NONOXKEHUs MeCTHocTu. B
OTCYTCTBME MECTHbIX A@HHbIX MPUHUMAIOT 3TO COOTHOLWEHMEe pasHbiM 10% Ana pa3paL0B C MONOKUTENIbHbIMU TOKaMMU
1 90% anA paspagos c OTpULLaTeIbHbIMU TOKaMK.

MexaHU4YecKme U TepMrUYEeCcKne AeNCTBUSA MOIHUM 0BYCIOBAEHbI MMKOBbLIM 3HaYeHWEM TOKa |, MoIHbIM 3apAa0Mm
QnonH, 3apagom B umnyabce Qumn M yaenbHoi sHeprmen W / R. Hambosblive 3HaYeHMA 3TUX MapameTpos
Hab/1l0A4a0TCA NPY NONOKUTENbHBIX Pa3pPsALaX.

MoBpexAaeHuna, Bbl3BaHHblE MHAYLMPOBAHHbIMW NepeHanpaXKeHnaAMn, 0bycioBaeHbl KpyTU3HOM GpoHTa TOKA
monHuKn. KpytnsHa oueHusaetca B npegenax 30%-Horo un 90%-Horo ypoBHen OT HamMbonbllero 3HayeHus TOKa.
Hanbosbluee 3HaYeHWe 3Toro napameTpa HabaoaaeTcs B NOCAeAYHOLWUX MMMYAbCax OTPULLATENbHbIX Pa3psa0B.

2.3.2. NapameTpbl TOKOB MOMHWUW, Npeanaraemble AN HOPMUPOBAHUA CPEACTB 3almTbl OT NPAMbIX YA43apOB
MOJTHUK

3Ha4yeHnA pacyeTHbIX MapPameTPOB ANA NPUHATbLIX B TabA. 2.2 ypPOBHEN 3aLMLWEHHOCTH (NpU cooTHoweHnn 10%
K 90% MeKay S0NAMMU MNONOKUTENbHBIX U OTPULLATENbHbIX PAa3pAL0B) NpUBeAEeHbI B Tab. 2.3.

Tabnuua 2.3

COOTBETCTBME NAPAMETPOB TOKA MOJIHUW U YPOBHEMN 3ALLIATbI

[lapaMeTp MOJIHUM YpOBEHb 3alUMTEL
I IT ITI, IV
[IMkOBOE 3HaueHMe Toka I, kA 200 150 100
Monuelt 3apan QnoiyH, Ki 300 225 150
Bapgan B mMnyJbce Quwmm, Ku 100 75 50
YoenbHas sHeprus W / R, xIx/OMm 10000 5600 2500
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Cpenusas kpyTusHa di/dt30/90%, xA/MKC | 200 | 150 | 100

2.3.3. 1NOTHOCTb YyAAPOB MOHUMU B 3€MJIIO

MNOTHOCTb YAapPOB MOHUK B 3EMJII0, BblpaskeHHaA Yepes UNC/I0 NMopaskeHUin 1 KB. KM 3eMHOM NOBEPXHOCTM 3a
rod, onpeaenserca no A4aHHbIM METeoPOoorMYecknx HabaaeHUin B MecTe pasmelleHna obbeKTa.

Ec/K e NAOTHOCTb Y4apOB MOAHMM B 3eMnt0 Ng HeM3BecTHa, ee MOXKHO paccuuTaTh No cieaytolein dopmyne,
1/(KB. KM X roa):

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

roe Td - cpegHAa NpoAo KUTENbHOCTb P03 B Yacax, onpeaesieHHas Nno perMoHa bHbIM KapTam MHTEHCUBHOCTU
rpPO30BOM AeATEe/IbHOCTM.

2.3.4. MapameTpbl TOKOB MOIHWM, Npeafiaraemble A8 HOPMUPOBaHWUA CPEACTB 3alMTbl OT 3/1I@KTPOMArHUTHbIX
BO3/4eMCTBMN MOJIHUMU

Kpome MexaHWYECKUX W TEePMMUYECKMX BO3LEUCTBUA TOK MOJHUM CO3L3E€T MOLLHbIE  MMMY/bChI
3/1IEKTPOMArHUTHOTO U3/TyYEHUS, KOTOPbIE MOTYT BbITb MPUUYMHOM MOBPEXKAEHNA CUCTEM, BK/IOYAOLWMX 060pya0BaHMe
CBA3M, YNpaBNAeHWUA, aBTOMATUKMK, BbIYUCAUTENbHbIE U MHPOPMALIMOHHbIE YCTPOWCTBA M T.M. ITU CAOMKHbIE U
[0opOorocTospne cUcTeMbl MCMNONb3YHOTCA BO MHOMMX OTpacnax npoussoacTBa M 6usHeca. Mx nospexaeHue B
pe3ynbTaTe yAapa MOJIHUM KpaliHe HexenaTeNbHO No coobpaxkeHnam 6e30MacHOCTH, a TaKKe Mo 3KOHOMUYECKUM
Co0bparKeHMAM.

Yaap MOJHUM MOKET coaepKaTb IM60 egMHCTBEHHbIN MMMY/IbC TOKa, MO0 COCTOATL M3 NOC/eA0BaTEIbHOCTH
UMMY/IbCOB, Pa3AefieHHbIX MPOMENKYTKaMU BPEMEHU, 33 KOTOpble MpoTeKaeT ciabblii COMPOBOMKAAIOWMIA TOK.
MapameTpbl MMMyAbCa TOKa MEPBOr0 KOMMOHEHTAa CYLWECTBEHHO OTAMYalOTCA OT XapaKTePUCTUK WMMMNYAbCOB
nocneaylolmx KOMNOHEHTOB. HuXe NpUBOAATCA AaHHble, XapaKTepusyiollMe pacyeTHble napameTpbl MMNYAbCOB
TOKa NepBoro v nocaeayowmx MnynbcoB (Tabn. 2.4 n 2.5), a Takke gAnTeNnbHOro Toka (Tabn. 2.6) B naysax mexay
UMMYIbCamM A0 0BbIYHbIX 06bEKTOB NPU Pa3ANYHbIX YPOBHAX 3aLLUTLI.

Tabnunua 2.4

MAPAMETPbI MEPBOIO MMMY/IbCA TOKA MOJ/THUUN

[lapamMeTp TOKa YpOBEeHb 3alMTEH
I IT ITI, IV
MakcuMyM Toka 1, KA 200 150 100
OnurenbHOCTL bpoHTa T1l, MKC 10 10 10
Bpewmsa nosycnana T2, MKC 350 350 350
Bapsan B mMnyJbce Qcym <*>, Ki 100 75 50
YoenbHas sHepruda B uMmnyssce W / R <**>, MIx/Om|[10 5,6 2,5

<*> MMOCKO/bKY 3HaUUTENbHAA YacTb obLlero 3apaaa Qcym NpUXoAMTCsA HA NepBbli UMMY/bC, NONAraeTcs, YTo
0obwmin 3apag Bcex KOPOTKMX MMMNYIbCOB PaBeH NpuBeAeHHON BENUUYMHE.

<**> TOCKO/IbKY 3HauMTe/NbHan YacTb obuieit yaenbHon aHeprun W / R npuxoauTca Ha nepsblii UMNYAbC,
nosiaraeTcs, YTo 06N 3apAa BCEX KOPOTKMX MMMY/IbCOB PaBEH NPUBEAEHHOW BeNYMHE.

Tabanuya 2.5

MAPAMETPbI NOCNEAYIOLWETO UMMYJ/IbCA TOKA MOJTHUU

[lapaMeTp TOKa YpOBEHbL BalUTEH
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I IT ITI, IV
MakcuMyM Toka I, KA 50 37,5 25
OnuTeslbHOCTL GpoHTa T1l, MKC 0,25 0,25 0,25
Bpemsa nosycnanma T2, MKC 100 100 100
CpenHsas KPyTM3Ha a, KA/MKC 200 150 100

Tabnunua 2.6

NAPAMETPbI A/TUTESIbHOIO TOKA MOJ/THUW B MPOMEXYTKE

MEXAY UMNYIbCAMU

[TapamMeTp TOKa

YPOBEHL 3allMTEL

I IT I1I, IV
Bapsan Qmm <*>, Ku 200 150 100
IaurensHocTs T, C 0,5 0,5 0,5

<*> Qan - 3apAaa, 06yCﬂOBﬂeHHbI171 ONMNTENBbHBIM MNPOTEKAHUEM TOKa B NepUog mexay AByMA nmMmnysibCamMun TOKa

MOJTHUMN.

CpefHunit Tok npnbaunsntenbHo paseH Qan / T.
dopma UMNYbCOB TOKa onpeaensaeTca CAeAyoWmMMm BblparkeHNeM:

i(t) =

/ h x

roe:
| - MaKcMmym TOKa;

[1 +

10
[I(t / Tayl)

x exp (-t / Tay2)] /

10

(t / Tayl) ]

h - KoOapPMUNEHT, KOPPEKTUPYIOLWMIA 3HAYEHNE MAKCMMYMa TOKa;

t - Bpems;

Tayl - NOCTOAHHAA BpeMeHN ANA GPOHTa;

Tay2 - NOCTOAHHAA BpEMeHU AJ1A craja.

3HauyeHMa nNapameTpoB, BXOAALWMX B popmyny (2.2), ONUCLIBAIOLLYIO M3MEHEHME TOKA MOJIHUM BO BPEMEHMU,

npuseaeHsbl B Tabn. 2.7.

Tabnuua 2.7

3HAYEHWMA NAPAMETPOB /1A PACHETA ®OPMbl UMMYJIbCA TOKA MOJTHUN

lapameTp [IepBHIM MMIIYJIbC [locnenyommy MMITYJIbC
YPOBEHb 3allTH YPOBEHb BalMTEH

I IT I1T, IV I IT I1T, IV
I, xA 200 150 100 50 37,5 25
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
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ONUTeNnbHbI MMNYNbC MOXKeT 6biTb MPUHAT MPAMOYTo/IbHbIM CO CPeAHMM TOKOM | 1M anutenbHocTbio T,
COOTBETCTBYIOWMNMM AaHHbIM Tabn. 2.6.

3. 3ALLIUTA OT NPAMbIX YOAPOB MOJTHUU
3.1. KomnneKc cpencts MOAHME3ALWMTDI

KomnneKc cpeacTB MOTHME3ALWNTbI 343aHUA AN COOPYKEHUI BKAOYAET B cebA yCTPOMCTBA 3aWmTbl OT NPAMbIX
Y43pPOB MOJIHMM (BHELIHAS MOJHMEe3alWMTHaa cuctema - M3C) M ycTpoicTBa 3awWwmTbl OT BTOPUYHBIX BO3AENCTBUN
MOJIHMM (BHYTpeHHAR M3C). B YacTHbIX CAy4anx MOJSIHME3ALLNTA MOMKET COAEPKATb TO/IbKO BHELHWE UM TO/bKO
BHYTPEHHWE YyCTpoiCTBa. B obuwem cnyyae 4YacTb TOKOB MOJIHAM NPOTEKAET MO 3/eMEHTaM BHYTPEHHel
MOJIHME3aLUNTDI.

BHewwHAa M3C mosKeT 6biTb U30/1MPOBaHa OT COOPYXKeHUA (OTAeNbHO CToALME MONHMEOTBOAbI - CTEPXKHEBbIE
WJIN TPOCOBbIE, A TAK}KE COCeAHME COOPYIKEHUSA, BbINOAHAIOWME GYHKLMMN €CTECTBEHHBIX MOJIHUEOTBOLOB) UM MOXKET
ObITb YCTaHOB/IEHA HA 3aLUMLLAEMOM COOPYXKEHUU U AaxKe ObiTb €ro 4acTblo.

BHYTpeHHWe yCTPOMCTBa MOJIHME3ALLMTBI NPeAHA3HaYeHbl 417 OFPaHUYEHNA SEKTPOMArHUTHBIX BO3L4ENCTBUN
TOKA MOJIHUM U NPEAOTBPALLEHUA UCKPEHUI BHYTPU 3alUMLLaeMoro obbeKTa.

ToKM MONHWMK, NoMajaloWwue B MOIHUENPUEMHUKM, OTBOAATCA B 33a3eMIMTE/Ib Yepe3 cMCTeEMY TOKOOTBOZOB
(cnyckoB) 1 pacTeKatoTca B 3eme.

3.2. BHeWHAa MoHNEe3aWmnTHaA cuctema

BHewHaa M3C B 06LIJ,€M cny4dyae COCTOUT U3 MOJTHUENPUEMHUKOB, TOKOOTBOAOB U 3asemnutenein. B cnyyae
cneunanbHOro U3rotoBaeHUA UX MmaTepunan n ceyeHna 00/1XKHbl yO0BNETBOPATb Tpe6OBaHMHM Tabn. 3.1.

Tabnunua 3.1

MATEPUA/T U MUHUMAJIbHBIE CEYEHWA SIEMEHTOB BHELLHEN M3C

YpoOBEHb MaTepman CeueHne, KB. MM
Al Th

MOJIHMEIIPMEMHUKA TOKOOTBOIA 3a3eMInTeNS
I - IV CraJjb 50 50 80
I - 1V AJTIOMUHUMN 70 25 He npumeHseTcs
I - 1V Menb 35 16 50

MpumeyaHue. YKazaHHble 3HaYeHMA MOTYT BbiTb YBE/IMYEHbI B 3aBUCMMOCTM OT MOBbILWEHHOW KOPPO3UN Nan
MeXaHUYeCKUX BO3AEeNCTBUN.

3.2.1. MoaHMenpuemMHUKH

3.2.1.1. O6buwue coobpakeHun

MoONHUENPUEMHUKN MOTYT ObITb CNELMAZIbHO YCTaHOBAEHHBIMW, B TOM YnUc/e Ha 06BbeKTe, b0 Ux dyHKLMK
BbIMOJIHAIOT KOHCTPYKTUBHbIE 3/1EMEHTbI  3aMLLAEMOro OObeKTa; B MOCAeAHEM C/y4ae OHW Ha3blBalOTCA
€CTeCTBEHHbIMU MOJIHUENPUEMHUKAMMU.

MONHUENPUEMHUKM MOTYT COCTOATb M3 MPOU3BOJILHON KOMOWMHAUMU CReayloWwmX 3/1EMEHTOB: CTEPXKHEN,
HaTAHYTbIX NPOBOAOB (TPOCOB), CETYATLIX NPOBOAHMKOB (CETOK).

3.2.1.2. EcTecTBeHHble MOJHUENPUEMHUKMN

Cne,u,yrou.l,me KOHCTPYKTUBHbIE 3/1EMEHTDI 3,£l,aHVIl7I n COOPY)KGHMIZ MOTYT PaCCMaTpuUBaTbCA KakK eCTeECTBEHHbIE
MOJTHUENPUEMHUKA!

a) MeTaNInyecKme KPoB/v 3almiLaeMbiXx 06 bEKTOB MNP YCA0BUK, YTO:

3NeKTPUYECKasa HeMPEepbIBHOCTb MEX Ay pasHbiMM YacTAMM obecneyeHa Ha A0ATUIA CPOK;

TO/IWMHA MeTana KPOBAWN COCTaBAAET HE MeHee BenuuuHbl t, npuseageHHoN B Taba. 3.2, ecan Heobxoaumo
npeAoXpaHUTb KPOBAKO OT NOBPEKAEHMA AU NPOXKOTa;
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TOJ/ILLMHA MeTaNNa KPOBAK cocTasnseT He meHee 0,5 Mm, ecnn ee HeobA3aTeNbHO 3aLLMLLATL OT NOBPEKAEHN
M HET OMacHOCTM BOCM/IaMEHEHUA HaxoAALWMXCA Mo KPOBAeKi ropoYmx maTepmanos;

KPOB/IA HE UMEET U30JIALLMOHHOIO NOKPbLITUA. [pK 3TOM HEGObLLIOM C/ION AHTUKOPPO3NOHHOM KPAaCcKK, U/n C/ION
0,5 mm acdanbTOBOro NOKPbLITUA, UK CNOM 1 MM NNACTUKOBOIO MNOKPbLITUA HE CYMTAeTCA U3oaALMeN;

HemeTaAnyeckmne NOKPbITUA Ha/MAn NoA, MeTaN/IMYecKon KPoBAel He BbIXOAAT 3a Npeaenbl 3almLLaemoro
0b6beKTa;

6) MeTannMuyeckne KOHCTPYKLMKU Kpbilin (Gepmbl, coenHEHHan mexkay cobol cTanbHaa apmaTypa);

B) MeTa//InYecKkme 3NeMeHTbl TUNa BOAOCTOUHbIX TPYD, YKpaLIeHWNI, OrpaxKaAeHUn No Kpato KPbILK U T.M., eCau
UX CEYEHME He MeHblLIe 3HaYEHUI, NpeAnrCaHHbIX A1A 0BbIYHbIX MONHUENPUEMHUKOB;

r) TeXHONOrMYEeCKNEe MeTaNNMYECKUE TPYDObl M pe3epByapbl, €CIN OHWU BbINOAHEHbI U3 METanNa TO/NWMHOW He
MeHee 2,5 MM W nponnaeBneHWe WAM MPOXKOr 3TOr0 MeTajsia He NpMBEAET K OMNacHbIM UAM HeAOoMNyCTUMbIM
nocneacTBUAM;

4) MeTannmyeckme Tpybbl U pesepByapbl, €C/IM OHU BbIMOJIHEHbI U3 MeTala TO/ILMHOM He MeHee 3HaYeHun t,
npuseaeHHoro B Taba. 3.2, U ecau NoBblleHMe TemnepaTypbl C BHYTPEHHEeN CTOPOHbl 06beKkTa B TOYKe yaapa
MOJIHWM He NpeAcTaBAAeT OMNacHOCTU.

Tabnuua 3.2

TOTWMNHA KPOB1IU, TPYEbI TN KOPMYCA PE3EPBYAPA,
BbIMO/THAOWMNX ®YHKLUWN ECTECTBEHHOTO MOJTHUENPUEMHUKA

YPpOBEHDL 3allMTEL MaTepnai Tonmmua t, MM, He MeHee
I - IV XKemneso 4
I - 1Iv Menb 5
I - 1Iv AJIIOMUHEWM 7

3.2.2. ToKkooTBOAbI

3.2.2.1. O6wme coobparkeHusn

B Lenax CHWMKeHUs BEepPOATHOCTM BO3HMKHOBEHWMS OMaCHOr0 MCKPEHUS TOKOOTBOAbI AO/HbI pacrnonaratbCs
TaKMM 06pa3om, YTOObI MeXKAY TOUKOWN NOPAXKEHUSA U 3eMIEN:

a) TOK pacTeKasncsa No HECKOIbKMM NapaniesibHbIM NyTaAM;

6) ANMHa 3TUX NyTel bbla orpaHUYeHa 40 MUHUMYMA.

3.2.2.2. PacnonoseHne TOKOOTBOAOB B YCTPOWCTBAX MOHWME3ALLNUTbI, M30NMPOBAHHbIX OT 3alUMLLAEMOro
obbekTa

Ecan MONHMENPUEMHUK COCTOMT U3 CTEPXKHEM, YCTaHOB/IEHHbIX HA OTAENbHO CTOALWMX onopax (MAM oaHOM
onope), Ha KaXkayto onopy A0/XeH bbiTb NPeaycMoTPeH MUHUMYM OAMH TOKOOTBOA,

ECAM MONHUENPUEMHUK COCTOUT U3 OTAE/IbHO CTOAWMX FTOPU30OHTa/IbHbIX MPOBOAOB (TPOCOB) MAU M3 OAHOrO
nposoaa (Tpoca), Ha Kasabli KoHel, Tpoca TpebyeTca MUHMMYM NO 04HOMY TOKOOTBOAY.

Ecan monHuenpuemHuK npeactaBaaeT coboil cetyaTyid KOHCTPYKLUMIO, MOABELUEHHY Hafg, 3aluiliaemMbim
06BEKTOM, Ha KaXKayto ee onopy TpebyeTca He meHee 04HOro TokooTsoAa. ObLiee KOAMYECTBO TOKOOTBOA0B A0/IXKHO
BbITb HE MeHee [ByX.

3.2.2.3. PacnonoeHne TOKOOTBOAOB NPU HEU30ANPOBAHHbIX YCTPOMCTBAX MOHNE3ALWMTbI
ToKoOoTBOAbI pacnosiaraloTca No MNepumeTpy 3almuiaemMoro obbektTa Takum obpasom, 4Tobbl cpegHee
paccTosiHMe Mexay HUMU BbII0 HE MeHbLUe 3HaYeHUI, NpuBeaeHHbIX B Taba. 3.3.

Tabnnua 3.3

CPEOHUE PACCTOAHNA MEXOY TOKOOTBOAAMMW B SABUCMMOCTH
OT YPOBHA 3ALLMNLLEHHOCTH

YpOBEHb BaLMUTH CpenHee paccTosHME, M
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I 10

IT 15
IIT 20
v 25

ToKoOTBOAbI COeaAMHAIOTCA rOPU30OHTa/ZIbHbIMM NOACaMUN B86/113K NOBEPXHOCTU 3eMJ/IN N HepPeE3 KaxKble 20 m no
BbICOTE 34aHUA.

3.2.2.4. YKa3aHUA NO pa3mMeLLeHMIO TOKOOTBOA0B

*enaTenbHo, 4Tobbl TOKOOTBOAbLI PAaBHOMEPHO pacno/saraaucb Mo NepumeTpy 3awmuwaemoro obbekra. Mo
BO3MOXHOCTM OHM NPOKIaAbIBAtOTCA B6AU3N YrI0B 34aHUN.

He n3onnpoBaHHbIe OT 3aLMLL,AaEeMOro o6beKTa TOKOOTBOAbI MPOKAAAbIBAOTCA Cneayowmm obpasom:

€C/IN CTeHa BbINOJ/IHEHA M3 HEroplYero matepuasna, TOKOOTBOAbl MOTYT ObiTb 3aKpensieHbl Ha MOBEPXHOCTU
CTEHbI UM NPOXOANTb B CTEHE;

€C/IX CTeHa BbINOJIHEHA M3 rOPHOYEro MaTepuana, TOKOOTBOAbI MOTYT BbiTb 3aKpenieHbl HeNocpeaCcTBEHHO Ha
NOBEPXHOCTM CTEHbl, TaK 4TOOblI MOBbILWEHME TemnepaTypbl NPU MPOTEKAHUW TOKA MOJHUM He NpeacTaBAfio
OMacHOCTU ANA MaTepmana CTeHbl;

€C/NIM CTeHa BbINOJIHEHA M3 FOptoYero matepmana 1 NoBblleHMe TeMnepaTypbl TOKOOTBOAOB NpeAcTaBAAeT Ans
HEero OMacHOCTb, TOKOOTBOAbl AO0/IXKHbl pPacnosiaratbCA TakMM 06pa3som, 4YTOObl PACCTOAHME MeXAy HUMKU U
3almuLaeMbiM 06beKTOM Beerga npesbiwano 0,1 m. MeTannnyeckmne ckobbl AnA KpenseHns TOKOOTBOA0B MOTyT BbiTb
B KOHTAKTe CO CTEHON.

He cnenyeT npoknagbiBaTb TOKOOTBOAbLI B BOAOCTOUYHbIX Tpybax. PeKomeHAayeTcs pasmellatb TOKOOTBOAbI Ha
MaKCMMasibHO BO3MOXHbIX PAcCTOSIHUAX OT ABEPEei U OKOH.

ToKoOTBOAbl NMPOKNAAbIBAIOTCA MO MPSAMbIM U BEPTUKA/NIbHbIM JIMHUAM, Tak 4YTOOblI MyTb 40 3emau 6bla Mo
BO3MOHOCTM KpaTyallmm. He pekomeHayeTca NpoKiaZKa TOKOOTBOAOB B BUAe NeTesib.

3.2.2.5. EcTecTBEHHbIE 31E€MEHTblI TOKOOTBOA,0B

Cnepytowme KOHCTPYKTMBHbIE 3/1EMEHTbI 34aHUIN MOTYT CYNTATLCA ECTECTBEHHbIMM TOKOOTBOAAMMU:

a) MeTannyecKkme KOHCTPYKLUUM NpU YCAOBUU, YTO:

SNEeKTPUYecKas HENpepbiBHOCTb MeXAY pPasHbIMKU 3/1eMeHTaMU ABAAETCA [0JITOBEYHOW U COOTBETCTBYET
TpeboBaHuam n. 3.2.4.2;

OHM MMEIOT He MeHblUMe pasmepbl, Yyem TpebyrTcAa Ana cneuuanbHO MPeAyCMOTPEHHbIX TOKOOTBOAOB.
MeTannnyeckme KOHCTPYKLMU MOTYT UMETb U30NALLMOHHOE MOKPbLITUE;

6) MeTanNMUYECKUIM KapKac 34aHMA UKW COOPYIKEHUS;

B) coegMHeHHasa Mexay coboi cTanbHasa apmaTypa 343aHUA NN COOPYKEHUS;

r) yactn dpacaga, NpodPpunaNPOBaHHbIE 3/1IEMEHTbI M ONOPHbIE METANIMYECKUE KOHCTPYKUMKM dhacasa Npu yCaoBUM,
YTO UX pa3mepbl COOTBETCTBYHOT YKa3aHMAM, OTHOCALLMMCS K TOKOOTBOAAM, a UX TO/ILLMHA COCTaBaseT He meHee 0,5
MM.

MeTannnyeckaa apmaTtypa Kene3o0eTOHHbIX CTPOEHMW cuuTaeTcsa obecneynmBaloLen 3EKTPUYECKYIO
HeNpPepPbIBHOCTb, €C/IM OHA YA0BNETBOPSET CAEAYHOLWMUM YC/TIOBUAM:

npumepHo 50% coeguHEHU BEPTUKaNbHbIX U TOPU3OHTA/IbHbIX CTEPXKHEN BbINOJHEHbI CBAPKOM UAN UMEIOT
YKECTKYI0 cBfi3b (60oNTOBOE KpenaeHune, BA3Ka NPOBOJOKON);

3/1eKTpUYecKan HenpepbIBHOCTb 0becneyeHa Mexay CTa/ibHOM apMaTypoit pa3INYHbIX 3apaHee 3aroToB/IeHHbIX
6eToHHbIX 6/10KOB M apMmaTypoii 6eTOHHbIX 6/10KOB, NOArOTOB/IEHHbIX Ha MecTe.

B npoknagKe ropusoHTasibHbIX MOSCOB HET HEOO6XOAMMOCTWU, eCAU MeTasi/IMYecKMe KapKacbl 34aHUS WUAn
CTa/bHas apmMaTypa Xene3obeToHa UCNo/b3YyTCA KaK TOKOOTBOApbI.

3.2.3. 3azemnutenu

3.2.3.1. O6wme coobparkeHusn

Bo Bcex cnydyasx, 3a WCKAKOYEHMEM MCMNONAb30BAHMA OTAE/IbHO CTOALLEro MOJHMEOTBOAA, 3a3eMAUTeSb
MOJIHME3ALLNTBI CIeAyEeT COBMECTUTb C 3a3eM/IMTENAMM 3IEKTPOYCTAHOBOK M CpeacTB CBA3WU. Ecnun 3Th 3a3emantenu
OONXKHbI ObITb pasaeneHbl N0 KakKMM-1MB0 TEXHONOMMYECKMM COobpaxkeHunsm, ux crieayetr obbeanHUTb B 0OLLYHO
CUCTEMY C MOMOLLLbIO CUCTEMbI YPaBHUBAHMUA MOTEHLNA/OB.
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3.2.3.2. CneumanbHO NpoKNagblBaemble 3a3eMNAOLLME NEeKTPOoAabl

LlenecoobpasHo WCNonb30BaTb C/AeaylolMe TUMbl 3a3eManTesnie: OOMH WM  HECKONbKO KOHTYPOB,
BEPTUKa/ibHble (MM HAKNOHHbIE) 3N1EKTPOAbl, PaANaNbHO PACXOAALLMECA SMEKTPOAbl UAU 3a3EMASAIOLLNNA KOHTYP,
YNIOXEHHbIM Ha AHEe KOT/I0BaHa, 3a3eM/IsoLLNE CETKU.

CunbHO 3arnybneHHble 3a3eMIUTENN OKasbiBatoTcA 3OPEKTUBHbIMU, €CAU YAe/lbHOE COMPOTUBNEHUE TPYHTa
yMeHbLlaeTcs ¢ rnybuHon 1 Ha 6osblol rybuHe OKa3biBAaeTCA CyLLEeCTBEHHO MeHbLUE, YEM Ha YPOBHEe 06bIYHOTro
pacnonoxeHus.

3azemnTeNb B BUAE HAPYKHOTO KOHTYypa NpeanovyTuTeNibHO MPOK/IaAbiBaTb Ha rybuHe He meHee 0,5 m oT
NMOBEPXHOCTM 3EeMJ/IM U Ha PACCTOAHMKU He meHee 1 M OT CTeH. 3a3emM/IAatoLMe 31eKTPOAbl A0/IKHbI pacnonaraTbCa Ha
rnybuHe He meHee 0,5 M 3a npegenamu 3alMLLAEMOro 0b6beKTa M ObiTb Kak MOXHO 6onee paBHOMEPHO
pacnpeaeneHHbIMU; NPU 3TOM HaZ0 CTPEMUTBLCA CBECTU K MUHUMYMY UX B3aMMHOE 3KpPaHUpPOBaHUE.

[nybuHa 3aKNagKu M TUN 33a3eMAAOLWMX SNEKTPOLO0B BbIOMpPalOTCA M3 yC10BUA obecnevyeHnsa MUHUMAIbHOM
KOPPO3MK, a TaKKe BOSMOXKHO MeHbLL e Ce30HHOM BapuaLum CONPoTMBAEHNA 3a3eMIEHUA B pe3y/ibTaTe BbICbIXaHUA
M NPOMEpP3aHMA rPyHTa.

3.2.3.3. EcTecTBeHHble 3a3eMNfAoLWme 31eKTpoabl

B KauyecTBe 3as3eMAsIOWMX 3/1IEKTPOLOB MOMKET WMCMNO/b30BaTbCA COEAMHEHHana Mexay coboli apmaTtypa
KenesobetoHa WMAM MHble NOA3EMHbIe MeTa/IMYeckme KOHCTPYKUUKM, oTBevyaloume TpebosaHmam n. 3.2.2.5. Ecaum
apmarTypa enes3obeToHa MCNO/Ib3yeTCs KaK 3a3eMAatoLWwmMe 31eKTPoabl, NOBbIWeEHHble TpeboBaHMA NpeabABAAOTCA K
MecTam ee CcoeAMHEeHMI, 4YTobbl MCKAKUYMTbL MexaHMYeckoe paspylleHMe 6OeToHa. Ecam  umcnonb3yetcs
npeaHanpaxeHHbIi 6eTOH, cnesyeT yyecTb BO3MOXKHble MOC/NeACTBUA NPOTEKAHUA TOKA MOJIHUM, KOTOPbIN MOMKeT
BbI3BaTb HEAOMYCTUMbIE MEXaHUYECKME HArpy3Ku.

3.2.4. KpenneHue n coegmnHeHUA 31eMeHTOB BHewHen M3C

3.2.4.1. KpenneHune

MONHUENPUEMHUKM N TOKOOTBOAbI KECTKO 3aKPEnAsoTCA, TaK 4Tobbl MCKAOYMTL Nt06ON paspbie uan
ocnabneHne KpenaeHua NPOBOAHWMKOB NoA, AEUCTBUEM INEKTPOANHAMMUYECKUX CUA UMM CAYHAMUHBIX MEXaHUYECKUX
BO34eNcTBMI (Hanpumep, OT MOPbIBA BETPA UM MALEHUA CHEXKHOIO N1acTa).

3.2.4.2. CoeanHeHuna
Konnyecteo coeguMHeHUn MNPOBOAHMKA CBOAUTCA K MUHWMMasnbHOMy. CoeaAMHEHWUA BbINOAHAKTCA CBAPKOW,
nanKoMl, AOoNYCKaeTCA TaKKe BCTaBKa B 3a*KMMHOW HaKOHEYHMK UK BONTOBOE KpenneHue.

3.3. Bbibop MONHMEOTBOA0B
3.3.1. Obuwume coobpaxkeHun

Bbibop TMNa M BbICOTbI MO/JIHUEOTBOAOB MPOM3BOAMUTCA UCXOAA M3 3HAYeHU Tpebyemol HageKHoctu Ps.
O6beKT cuMTaeTca 3alMLEeHHbIM, C/IN COBOKYMHOCTb BCEX €r0 MOJIHMEOTBOA40B obecneymnBaeT HageKHOCTb 3aLLMUTbI
He meHee Ps3.

Bo Bcex cay4vasx cucTema 3aluTbl OT MPAMbIX YAAPOB MOJAHUW BbibMpaeTca TaK, 4ToObl MaKCMMAaAbHO
MCNONb30Ba/INCb €CTECTBEHHbIE MOJ/IHMEOTBOAbI, a ecin obecneunmBaemas MMM 3alLMLLEHHOCTb HEAOCTaTOYHa - B
KOMBMHaLMK Co cneumanbHO YCTaHOBAEHHbIMU MOIHUEOTBOAAMMU.

B obwem cnyyae BbIOOP MOSIHMEOTBOAOB [AO/KEH MPOU3BOAUTLCA MPW MOMOLUM COOTBETCTBYHOLLMX
KOMMbIOTEPHbIX MPOrpaMm, CNOCOOHbIX BbIYUCAATb 30HbI 3aLLUTbl UKW BEPOATHOCTb MPOPbIBA MOJIHUN B OOBEKT
(rpynny obbekTtoB) ntoboit KoHbUrypaumMm npu MPOU3BOJIbHOM PACMOJIOKEHUM MPaAKTUYECKU Aboro uucna
MOJIHNEOTBOA0B Pa3/IMYHbIX TUMOB.

MpU NpoYMX paBHbIX YCNOBMAX BbICOTY MOJIHUEOTBOAOB MOXKHO CHM3UTb, €C/AN BMECTO CTepPKHEBbIX
KOHCTPYKLMIN MPUMEHSATbL TPOCOBbIE, 0COBEHHO NPU UX NOABECKE MO BHELWWHEMY NEPUMETPY 0O6beKTa.

Ecnn 3awmrta ob6bekTa obecrneymBaeTca MNPOCTEAWMMW  MOJIHMEOTBOAAMM (OAMHOYHBIM CTEPMKHEBbLIM,
OAMNHOYHbIM TPOCOBbIM, [ABONHbIM CTEPXKHEBbIM, ABOMHbIM TPOCOBbIM, 3aMKHYTbIM TPOCOBbIM), pPa3mepbl
MOJIHNEOTBOA0B MOXHO ONpeaenATb, N0/b3yACb 334aHHbIMM B HAaCTOALLEM HOPMATMBE 30HAMM 3aLMUTHI.

B ciiydae NpoeKkTMpPOBaHMA MOJIHME3aLWMTbl A5 00bIYHOro 06 beKTa BO3MOMKHO onpeaeneHme 30H 3aluTbl No
3aWMTHOMY YIY UAM METOAOM KaTalwenca cdepbl COrfacHo cTaHAapTy MeKAyHapoAHOW 3NeKTPOTEXHUYECKOM
kommccum (IEC 1024) npu ycnosuu, 4To pacyeTHble TpeboBaHMA MeXayHapOoAHON 3/1EKTPOTEXHUYECKON KOMUCCUM
OKa3sblBaloTCs 6onee KecTkMmM, Yem TpeboBaHMA HacToAwe MHCTpYKLUN.
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3.3.2. TunoBble 30HbI 3aWMTbl CTEPKHEBbIX U TPOCOBbLIX MO/JIHMEOTBO40B

3.3.2.1. 30Hbl 3aWNUTbI OUHOYHOIO CTEPXKHEBOIrO MOJIHNEOTBOAA

CTaHAapTHOM 30HOM 3aWUTbl OAMHOYHOIO CTEPKHEBOrO MOJIHMEOTBOAA BbICOTON h ABNAETCA KPYroBON KOHYC
BbicoToM hO < h, BeplnHa KOTOpPOro coBnagaeT C BEPTUKAbHOW OCbio MoJIHMEOTBOAA (puc. 3.1) <*>. FabapuTbl 30HbI
onpeaensoTca ABYMA NapameTpamMu: BbiCOTOM KoHyca h0 1 paguycom KoHyca Ha yposHe 3emau r0.

<*>3pecb 1 Aanee PUCYHKM He NPUBOAATCA.

MpuBeaeHHbIE HUXKe pacyeTHble popmybl (Taba. 3.4) NpuroaHsbl 414 MONHUEOTBOAOB BbICOTOM A0 150 m. Mpwu
60/1ee BbICOKMX MOJIHUEOTBOAAX CNEAYET M0/1b30BaTbCA CNeLnasbHol METOANKON pacyeTa.

Tabnuua 3.4

PACYET 30HbI 3ALLINTBI OAUMHOYHOIO CTEPAKHEBOIO MOJIHMEOTBOAA

HamexHOCTBb BricoTa BeicoTa koHyca hO0, Mm|Pammyc koHyca r0, M
3allMTE P3 |MOJIHMeOTBOIOA
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 Oor 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 Oor 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

[nAa 30HbI 3aWmMTbl Tpebyemon HagerHocTu (puc. 3.1) pagmyc ropusoHTa/IbHOrO CeYeHUs rx Ha BbicoTe hx

onpeaensetca no ¢opmyne:

3.3.2.2. 30Hbl 3aLWNUTbI OANHOYHOIO TPOCOBOrO MONHNEOTBOAA

CTaHOa@pTHbIE 30HbI 3aLWMTbl OAMHOYHOIO TPOCOBOIO MOJIHMEOTBOAA BbICOTOM h orpaHMYeHbl CUMMETPUYHbBIMM
OBYCKaTHbIMU MOBEPXHOCTAMM, 0OpasyloWwMmMmM B BEPTUKANIbBHOM CeYEeHUU paBHOOEeApPEHHbIV TPeyrosbHUK C
BepLIMHOM Ha BbicoTe hO < h u ocHoBaHWeM Ha ypoBHe 3emau 2r0 (puc. 3.2).

MpuBeaeHHble HUXKe pacyeTHble dopmynbl (Taba. 3.5) npuroaHbl ANA MOAHMEOTBOAOB BbicOTOM A0 150 m. Mpwn
b6onbluelt BbiCOTE cneayeT NO/Mb30BaTbCA CreunasnbHbiM NporpammHbiM obecnevyeHnem. 3gecb U ganee nog h
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NOHUMAETCA MUHNMaA/IbHAA BbICOTa TPOCa Ha4 ypoOBHEM 3eM/TN (C y4yeTom npOBeca).

PACYHET 30HbI 3ALLNTBI OANMHOYHOIO TPOCOBOIO MOJ/IHUEOTBOAA

Tabnuua 3.5

HapmexHnocts BricoTa BricoTa koHyca h0, m|Pammyc koHyca r0, M
3aMTE P3 | MOJIHMeOoTBOIAa
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 x
(h - 100)] x h
0,999 Or 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)] xh x (h - 30)] xh
-3 -3
Or 100 mo 150([0,72 - 10 x [0,6 = 10 X
(h - 100)] x h (h - 100)] x h

MonywmnpKnHa rx 30HbI 3aWMTbl Tpebyemol HagekHocTM (puc. 3.2) Ha BbicoTe hx OT NMOBEPXHOCTM 3emau
onpeaensaeTca BbipaxKeHnem:

(3.2)

Mpn HeobxoaMMOCTU PaCIMPUTL 3alLMLLAEMbIN 06bEM K TOpLAM 30Hbl 3alWMTbl COBCTBEHHO TPOCOBOrO
MOJIHMEeOTBOAA MOTyT A06aBAATLCA 30Hbl 3alMTbl HECyWMX Onop, KOTOpble pPaccyuTbiBatOTCA Mo dopmynam
OAMHOYHbIX CTEPXKHEBbIX MOJIHWEOTBOAOB, NpPeAcTaBfeHHbIM B Tabn. 3.4. B cnayyae 60/blumMx NpoOBECOB TPOCOB,
HanpMMep y BO3AYLIHbIX JIMHUI 3neKTponepesaym, PpeKOMEeHAYETCA paccymTbiBaTb obecneynBaemyto BEPOATHOCTb
NpPopPbIBA MONHWUM NPOrPAMMHBIMU METOAAMM, MOCKO/IbKY MOCTPOEHME 30H 3aLWMTbl MO MUHMMAJIBHON BbICOTE TPOCA
B NPOJIETE MOXKET MPUBECTU K HEOMPABAAHHbBIM 3aTpaTam.

3.3.2.3. 30Hbl 3alWKTbI ABOMHOIO CTEPXKHEBOrO MOJIHNEOTBO/a

MonHMeOoTBO4, CYMTAETCA ABONHbIM, KOFAa@ PacCTOAHME MEXKAY CTEePXKHEBbIMU MOJIHUENPUEMHUKAMKN L He
npesbiWaeT nNpeaesbHOM Be/iMYMHbI Lmax. B npoTMBHOM cnydae oba MONHMEOTBOAA PACCMATPMBAKOTCA Kak
OOMVHOYHbIE.

KoHdurypaumsa BepTMKanbHbIX N TOPU30OHTANIbHbIX CEYEHMIN CTaHAAPTHbIX 30H 3aLWMTbl BOMHOIO CTEPKHEBOTO
MOJIHMeoTBoAa (BbicoTOM h K paccTosHMem L mexKay monHuMeoTBoAamMM) npepacrasneHa Ha puc. 3.3. MNocTtpoeHue
BHELLIHUX obnacTelt 30H ABOMHOrO MOHMEOTBOAa (MoyKoHycoB ¢ rabaputamu h0, r0) npoussoantcsa no popmynam
Tabn. 3.4 pAnA OAMHOYHbLIX CTEPXKHEBbIX MOJIHMEOTBOAOB. Pasmepbl BHYTPeHHWX obnactelt onpegenstoTca
napametpamm hO u hc, nepBbin M3 KOTOPbIX 33a43€T MAKCMMa/bHYIO BbICOTY 30Hbl HEMNOCPeACTBEHHO Y
MO/THNEOTBOAOB, @ BTOPOM - MMHUMA/IbHYIO BbICOTY 30Hbl MOCEPEAUHE MeXAY MONHUeoTBoAamMuU. [pu paccToaHUM
MeXKAY MONHMeoTBogaMu L <= Lc rpaHnua 30Hbl He umeeT nposeca (hc = h0). Ana pacctosHnit Lc <= L <= Lmax BbIcoTa
hc onpeaenserca nNo BblparkeHuUto:

Lmax - L
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he = ————————m x ho (3.3)

Bxoaawme B Hero npegesibHble paccTosiHMA Lmax 1 Lc BbIMMCAAOTCA MO sMnupuyeckum dopmynam Taba. 3.6,
NPUroAHbIM A58 MOJHUEOTBOAOB BbicOTOM A0 150 m. MNpu 6onblien BbICOTE MOSIHMEOTBOAOB C/ieAyeT N0/Ib30BaTbCA
cneumanbHbIM NPOrpamMmmMmHbimM obecrnedyeHmnem.

Tabnunua 3.6

PACYET NAPAMETPOB 30HbI 3ALLMTbI IBOMHOIO
CTEPXHEBOIO MOJIHMEOTBOJA

HamexHoCTb BricoTa Lmax, M Lc, ™
3allMTel P3 [MOJIHMeOoTBOOA
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

Pasmepbl rOpU30HTaIbHbIX CEYEHMI 30HbI BbIYUCAAIOTCA NO cneayolwmm Gdopmynam, obLmMm AN BCeX yPOBHEN
HaZEeKHOCTU 3aLLMTbI:
MaKCMMasibHan MNoAYLWNPUHA 30HbI X B FTOPM3OHTAZIbHOM CEYEHUM Ha BbicoTe hx:

rX = ——————————mm - (3.4)

1% = oo (3.5)

npuvyem npu hx < he, Ix=L/2;
LUMPWHA TOPMU3OHTA/IbHOFO CeYEHUSA B LLIEHTPE MEXAY MONHNMEOTBOAAMM 2rcx Ha BbicoTe hx <= hc:

FOK = oo (3.6)
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3.3.2.4. 30Hbl 3aLWMTbl 4BONHOIO TPOCOBOrO MOJIHMEOTBOAA

Mo/IHMEeOTBOL CUYMTaeTCA ABOMHbIM, KOT4a pPacCTosiHMe MeXay Tpocamu L He npesbllWwaeT npenesnbHoM
Be/IMYNHbI Lmax. B npoTuBHOM ciy4ae 06a MOJIHMEOTBOAA PACCMATPUBAKOTCS KaK O4MHOYHbIE.

KoHdurypauma BepTUKaAbHbIX M TOPU3OHTANbHbIX CEYEHUI CTaHAAPTHbLIX 30H 3alMTbl ABOWHOrO TPOCOBOTO
MoJsiHMeoTBOAa (BbICOTOM h M paccTosHMeM mexay Tpocamu L) npeactasneHa Ha puc. 3.4. MNocTpoeHne BHELWHUX
obnacrten 30H (ABYX O4HOCKATHbIX NOBepxHocTen ¢ rabaputamu h0, r0) nponssoguTca no popmynam Tabn. 3.5 ana
OZAMHOYHbIX TPOCOBbIX MOJIHUEOTBOLOB.

Pasmepbl BHYyTpeHHUX obnacteit onpegenatotca napametpamm hO u hc, nepsblit M3 KOTOpbIX 33aaeT
MaKCMMaJIbHYHO BbICOTY 30Hbl HEMOCPEACTBEHHO Yy TPOCOB, @ BTOPOW - MMHMMA/bHYIO BbICOTY 30Hbl MocepeauHe
MeXAay Tpocamu. MNpu paccToaHMM Mexay Tpocamm L <= Lc rpaHuua 30Hbl He umeeT nposeca (hc = h0). ns pacctosHuiA
Lc <=L <= Lmax BblcOTa hc onpeaenseTca No BblparKeHWIo:

he = ————----- % ho (3.7)

Bxoaswume B Hero npeaesbHble PaccToAHMA Lmax 1 Lc BbIMMCAAIOTCA MO IMNMpPUYEecKum popmynam Taba. 3.7,
NPUroAHbIM AN5 TPOCOB C BbiCOTOM nogBeca A0 150 m. Mpwu 6obLuei BbicOTe MOJIHUEOTBOA0B C/IeAyeT N0/b30BaTbCA
cneumasnbHbIM NPOrpaMmHbIM obecrneyeHrem.

Tabanua 3.7

PACYET MAPAMETPOB 30HbI 3ALLUTHI ABOMHOMO
TPOCOBOIo MOJIHMEOTBO/JA

HamexHOoCTb BricoTa Lmax, M Lc, M
3allMTEl 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

OnvHa FTOPU30OHTA/ZIbHOIoO ce4yeHnA 30Hbl 3alnTbl Ha BbIiCOTE hx onpeapenAaeTca no cbopN\ynaM:

1x = L / 2 npu hc >= hx

1x = ————————————- npr 0 < hc < hx (3.8)

[na paclumpeHns 3almiiaemoro obbema Ha 30HY 4BOMHOMO TPOCOBOIO MOJIHUEOTBOAA MOXKET BbITb HaNOMKeHa
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30Ha 3alUMTbl OMOP, HECYLMX TPOCbl, KOTOPAsA CTPOWUTCA KaK 30Ha ABOMHOrO CTEPXKHEBOro MOJIHMEOTBOAA, €C/v
paccTosHue L mexay onopammn meHblle Lmax, BblYMcieHHoro no ¢opmynam T1aba. 3.6. B npoTMBHOM ciyyae onopbl
[OJIKHbI PACCMATPUBATLCA KaK OAMHOYHbIE CTePIKHEBbIE MO/THUEOTBOAbI.

Korpga Tpocbl HenapannenbHbl AW Pa3HOBBICOKM, IMBO MX BbICOTa M3MEHAETCA MO AJINHE NPOoseTa, ANA OUEHKU
HaZEeXHOCTU MX 3aWuTbl CAeAyeT BOCMO/Ib30BaTbCA CMeuManbHbIM MNPOrpamMmMHbIM - obecneyeHnem. Takke
pekomeHayeTcA nocTynatb npu 6onblMx NpoBecax TPOCOB B MponeTe, YTobbl M36eKaTb M3AULWIHMX 3anacosB Mo
Ha4EKHOCTU 3aLUUTDI.

3.3.2.5. 30HbI 3aLWNUTbI 3aMKHYTOIO TPOCOBOIO MOJIHMEOTBOAA

PacuetHble dopmynbl n. 3.3.2.5 moryt mcnonb3oBatbCcA ANA ONpeaesieHMA BbICOTbl NOABECA 3aMKHYTOro
TPOCOBOrO MOJIHMEOTBOAA, NPEeAHA3HAYEHHOTO A/1A 3alWMTbl C TPebyeMon HageKHOCTbio 06beKToB BbicoTon hO < 30
M, pasMeLLeHHbIX HAa NPAMOYFO/IbHOM NiowWwaake naowaabio SO BO BHYTPEHHEM 06beme 30Hbl MPU MUHUMAJIBHOM
rOpM30HTa/IbHOM CMELLEHUN MEXKAY MOJTHMEOTBOAOM M 06beKkToM, paBHom D (puc. 3.5). Mog BbicoTol noaBeca Tpoca
nogpasymeBaeTca MUHMMaA/IbHOE PACCTOAHME OT TpOoca A0 NOBEPXHOCTU 3eMJIN C YY4ETOM BO3MOXHbIX NPOBECOB B
NeTHUM Ce30H.

[na pacyeTa h Ucnonb3lyeTcs BblparkeHue:

h=A+ B x hO (3.9)

B KOTOPOM KOHCTaHTbl A U B onpeaenaoTca B 3aBUCMMOCTM OT YPOBHA HAAEKHOCTU 3aLLMTbl MO CAeayoLwmm
dopmynam:
a) HaaeXHOoCTb 3aWwmTbl P3 =0,99

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

-4
+ [0,127 + 6,4 x 10 (D - 5)]1 \/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

©) HamexHoCcTb 3BammTel P3 = 0,999
A= -0,08 4+ 0,324(D - 5) + [0,161 + 2,41 x (3.12)

-4
x 10 (D - 5)]1 \/s0O

B=1,1 - 0,0115(D - 5) + [-4,24 x (3.13)

-3 -4
x 10 + 1,25 x 10 (D - 5)] \/s0O

PacueTHble cOOTHOLWEHMA cnpasegamBbl, Korga D > 5 m. PaboTa ¢ MEHbLUIMMM FOPU30HTAIbHbIMU CMELLEHNSIMU
Tpoca HeugenecoobpasHa M3-3a BbICOKON BEPOATHOCTU 0BPaTHLIX MEpPEeKpPbITU MOSHMKM C TPOCa Ha 3aliMLLAaeMbli
06beKT. Mo 3KOHOMWYECKMM COODPAXKEHMAM 3aMKHYTble TPOCOBblE MOJIHMEOTBOAbI HE PEKOMEHAYIOTCA, KOraa
Tpebyemas HaZeXXHOCTb 3alnTbl MeHblwe 0,99.

Ecnn BbicoTa ob6beKTa npesbiwaeT 30 M, BbICOTa 3aMKHYTOrO TPOCOBOrO MOJIHMEOTBOZA ONpeaensercs C
NMOMOLLbIO MPOrpamMmmHoro obecneveHus. TakKe cnefyeT NOCTYNATb A1 3aMKHYTOIO KOHTYpa C/I0XKHOM GopMbl.

Mocne BblbOpa BbICOTbI MOAHWMEOTBOAOB MO WMX 30HAM 3aLLUTbl PEKOMEHAYETCA MNPoBepuUTb (aKTUYECKyto
BEPOATHOCTb MPOPbIBA KOMMbIOTEPHbIMU CPEACTBAMM, @ B c/lydyae 60/bIOrO 3anaca Mo HaAeXHOCTU MPOBECTM
KOPPEKTUPOBKY, 334aBasA MEHbLUYIO BbICOTY MOJIHUEOTBOA0B.

3.3.3. OnpegeneHune 30H 3aWMTbl N0 peKomeHaaumam MIK

Huxke npuBogATca npasBuia onpeneneHuna 30H 3alUTbl 414 0O6beKTOB BbiCOTOM A0 60 M, U3N0MKEHHble B
ctaHaapte M3K (IEC 1024-1-1). Mpw NnpoeKTUPOBaHNU MOXKeT BbITb BbibpaH Ntob0oii cnocob 3alumnTbl, 04HAKO NPaKTUKa
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NMOKa3blBaeT LLesecoobpasHOCTb UCMO/b30BaHMA OTAE/IbHbIX METOA0B B CAEAYIOLLMX CTyYasX:

MeTo/, 3alUMTHOrO yraa MCNoNb3yeTca ANA NPOCTbIX MO GOpMe COOPYKEHUN UAM ANA ManeHbKUX vacTei
60NbLINX COOPYKEHUI;

meTon PUKTUBHOM cdepbl NOAXOANT A/1A COOPYKEHUMN CNOXKHOM GOPMbI;

NPYMeHeHMe 3aLWNTHOM CETKM LLesecoobpasHo B 0bLem cayvyae U 0CoO6eHHO A5 3aLMTbl MOBEPXHOCTEN.

B 1abn. 3.8 gna yposHel 3awmthl | - IV npMBogATCS 3HaYeHUA YI/10B NPU BEPLUMHE 30HbI 3aLLUTbI, PaanycChbl
bUKTMBHO cdepbl, a TaKKe NpeaenbHO AONYCTUMBIN LWar AYENKU CETKN.

Tabnunua 3.8

MAPAMETPbI A/17 PACHETA MOJTHUENPUEMHWMKOB MO PEKOMEHOALUMAM M3K

YpoBEHb Pammyc Yron anbba, rpan., npu Bep-| llar auenku
3aUUTH |OMKTMBHOM Cchepbl|liMHE MOJIHMEOTBOIAa IJIA 3Oa-— CeTKHu, M
R, ™M HUM Pa3JIMUHOM BBICOTEL h, M

20 30 45 60
I 20 25 <K > <E> <F> 5
II 30 35 25 <E> <*k> 10
I1T 45 45 35 25 <F> 10
v 60 55 45 35 25 20

<*> B 3TUX CNy4anx NPUMEHUMbI TOJIbKO CETKU UK GUKTUBHBIE cdepbl.

CTepyKHeBble MOJIHUENPUEMHUKM, MauTbl WU TPOCbl Pas3MELLAOTCA TaK, 4YTobbl BCE 4YacTU COOPYKeHUs
HAaxoAWAUCL B 30HE 3alUnUTbl, 06pa3oBaHHOM NoA yrnom anbda K BEpTUKaNU. 3aWmUTHbIN yron BblbupaeTca no Taba.
3.8, npnyem h ABnseTcA BbICOTON MOIHMEOTBOAA HaZ NOBEPXHOCTbIO, KOTopas byaeT 3almLLeHa.

MeTog, 3alNTHOrO yraa He ucnonb3yetcs, ecan h 6osblue, yem paanyc PUKTUBHOM cdepbl, onpesesieHHbIN B
Tabn. 3.8 41 COOTBETCTBYIOLLENO YPOBHSA 3aLLUTHI.

MeTton ¢uKTMBHOM cdepbl UCNoAb3yeTca, 4YTobbl onpeaennTb 30HY 3alMTbl AN 4YacTM WUAM obnactei
COOpYKEeHUs, Koraa coriacHo Tabn. 3.4 UCKAOYEeHO onpegeneHue 30Hbl 3alMTbl MO 3aWUTHOMY yray. O6beKT
CYMTAETCA 3aLLMLEHHbIM, ecn GUKTUBHAA chepa, KacasacCb NOBEPXHOCTU MOJIHMEOTBOAA U MJIOCKOCTU, HAa KOTOPOI TOT
YCTaHOB/IEH, HE MMeeT ObOLLMX TOYEK C 3aLMLLaeMbiM 06 bEKTOM.

CeTKa 3almLaeT NOBEPXHOCTb, €C/IM BbINO/HEHbI CieAyoLwme YCN0oBUA:

NPOBOAHUKN CETKMU NPOXOAAT NO KPato KPbILLIK, €C/IN Kpbilla BbIXOAMT 3a rabapuUTHbIe pa3mepbl 34aHNUS;

MPOBOAHUK CETKN NPOXOAMNT MO KOHbKY KPbILLM, ECAN HAKAOH Kpbiun npesbiwaeT 1/10;

HOOKOBble NMOBEPXHOCTU COOPYMKEHWUA Ha YPOBHAX Bbille, Yem paguyc OUMKTMBHOM cdepbl (cm. Taba. 3.8),
3aWMLLEHBI MOJTHUEOTBOAAMM NN CETKOW;

pasmepbl AYEKN CeTKN He Bonblie NpUBeAEHHbIX B Tab. 3.8;

CeTKa BbINO/IHEHA TaKMM CNOCObOM, UTOObI TOK MOJTHUM MMEN BCeraa, No KpaliHel mepe, ABa Pas/iMUHbIX MyTu
K 323EeMJ/INTENIO; HUKAKME METaIZIMYECKME YAaCTU HE A0/IXKHbI BbICTYNaTb 3@ BHELIHUE KOHTYPbl CETKMU.

MPOBOAHNKM CETKM A0/XKHbI BbITb MPOJIOXKEHbI, HACKO/IbKO 3TO BO3MOXHO, KpaTyaiLMmm NyTAMmM.

3.3.4. 3almMTa INEKTPUYECKUX METaNIMYECKUX KabenbHbIX IMHMIA Nepeaadn MaructTpaabHOMW U BHYTPU3OHOBBIX
ceTel cBA3N

3.3.4.1. 3awuTa BHOBb MPOEKTUPYEMbIX KabeNbHbIX TIMHUN

Ha BHOBb NMPOEKTUPYEMbIX U PEKOHCTPYMPYEMbIX KabebHbIX IMHUAX MarucTpanbHOM U BHYTPU3OHOBLIX CeTEN
<*> CBA3W 3alUWUTHbIE MEPONPUATUA CneayeT NpeaycMaTpuBaTb B o0b6A3aTeslbHOM MOpAAKE Ha Tex y4yacTKax, rae
BEPOATHAA MNOTHOCTb MNOBPEXAEHUN (BEPOATHOE UYMCAO OMACHbIX YAAPOB MOJIHMM) MpPEBbIWAET AOMNYCTUMYIO,
yKasaHHyto B Tabn. 3.9.

<*> MarucrtpanbHble ceTu - ceTn Aaa nepenayu MHd)OpMaLI,VIVI Ha 6onblune PaCCTOAHUA, BHYTPU3OHOBbIE
CeTun - CeThn gna nepenadun MHd)OpMaLI,MM mexagy 061aCTHBbIMU U paﬁOHHbIMM LEeHTPaMn.
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Tabnunua 3.9

AONYCTUMOE YNCNO OMACHbLIX YOAPOB MOJ/THAN HA 100 KM
TPACCbI B rof, AN1A 3/IEKTPUYECKUX KABE/IEM CBA3MU

Tun xabejs JonycTuMoOe pacueTHOEe UYMCJIO OIaCHBIX yIapoB
moJsiHuMy Ha 100 xMm Tpacce B Toxm n0

B TOPHEIX paMoHax M paloHax CO |B OCTaJIbHBIX
CKaJIbHEIM I'PYHTOM NPV yIOeJIbHOM paroHax
conporuBJieHuy Brie 500 OM x M
¥ B paMoHax BEYHOM MepP3JIOTH

CrvMMe TPUUHELE 0,2 0,3
ONHOUETBEPOUHLE U
OOHOKOAKCMAJIbLHEIE

CrMMeTPUUHBE YeThpEX— 0,1 0,2
M CeMUYEeTBEPOYHHE

MHOT OIIapHBE 0,1 0,2
KOaKCHaJlbHble
Kabenm 30HOBOM CBA3U 0,3 0,5

3.3.4.2. 3aWwuTa HOBbIX JIMHWUIN, MPOKNAAbIBaEMbIX BOM3M YiKe CYLLECTBYOLLUX

Ecnm npoekTupyemasn KabenbHaa MHMA NpOKAagbiBaeTcs BO/M3M cywecTBytowein KabeabHON Marnuctpanun m
M3BECTHO paKTUUYECKOE YMCIO0 MOBPEKAEHUI NOCAeHEeN 3a BpeMs 3KChayaTauMm Cpokom He meHee 10 fieT, To npwm
NPOEKTUPOBAHUM 3aWMUTbl Kabena OT yAapoB MOJHUMM HOPMA Ha AOMNYCTUMYIO MIOTHOCTb MOBPEXKAEHUI A0/KHA
YUYUTbIBATb OT/IMUYME GAKTUYECKOM M PACYETHOM NOBPEKAAEMOCTM CYLLECTBYIOLLEN KabelbHOM IMHUN.

B sTom cnyyae ponyctumas nAoTHocTb NO NOBPEeXAEeHUI NPOEKTUpPyemMol KabenbHOW JMHUM HaxopuTcs
YMHOXEHMeM AOoMyCTUMOM NAOTHOCTM M3 Tabn. 3.9 Ha OTHOWEHME pacyeTHOM np U  dakTMyeckon nod
noBpeXKAaemMocTel cyLecTsyowero kabens ot yaapos MosnHMM Ha 100 Km Tpacchl B roA;:

n0=n0x (np / nd).

3.3.4.3. 3aWwmTa CyLw,ecTBYOLWMX KabenbHbIX TMHWUM

Ha cywecTBytoWmX KabeNbHbIX JNNMHUAX 3alMTHbIE MEpPONnpUATUMA OCYLLECTBAAIOTCA Ha TeX y4yacTKax, rae
NPOU30LWIMN NOBPEXAEHMA OT YAAPOB MOJIHUW, MPUYEM OJIMHA 3alMLLAEMOro y4acTKa onpeaenaetca yC/I0BUAMMU
MECTHOCTM (MPOTAKEHHOCTbIO BO3BbILLEHHOCTU MK YYaCTKa C MOBbIWEHHbIM YAeNbHbIM CONPOTUBAEHUEM TPYHTa U
T.N.), HO nNpuHMMaeTca He MeHee 100 M B KaxKAyl CTOPOHY OT MeCTa MoBpexaeHua. B 3Tux caydasx
npeaycMmaTpmMBaeTca MPOKNaZAKa rpo303alMTHbIX TPOCOB B 3emne. Ecam nospexkgaeTtca KabenbHas NUHUA, yiKe
MMeL,an 3alnTy, TO NOCAe YCTPAHEHUA NOBPEXAEHNA NPON3BOAMTCA NPOBEPKA COCTOAHMA CPEACTB FP0O303aLUTbl U
TONbKO MOC/e 3TOro NPUHUMAaEeTCs peleHre 06 060pyL0BaHNN AONONHUTENbHON 3aLWMTbl B BUAE NPOKNAAKM TPOCOB
WAM 3aMeHbl CyllecTBylolero Kabena Ha 6osee CTOMKUMI K paspagam MOSAHMW. PaboTbl Mo 3aWuTe AOJ/KHbI
OCYLLEeCTBAATbCA CPa3y Noc/e yCTPaHEHNA FPO30BOro NOBPEXKAEHMA.

3.3.5. 3awmTa oNTUYECKMX KabeNbHbIX IMHWIA Nepeaadn MarucTpaabHoM U BHYTPU3OHOBLIX CETEN CBA3M

3.3.5.1. lonycTMMOe 4YMC/I0 OMNacHbIX yAapOoB MOJTHUN B ONTUYECKUE IMHUN MArnUCTPasibHOM U BHYTPU3OHOBbIX
ceTelt cBA3M

Ha npoeKkTnpyembix ONTUYECKUX KabeNlbHbIX TMHUAX Nepeaadm MarucTpaibHON U BHYTPMU3OHOBbLIX CETel CBA3U
3aWMUTHbIE MEPONPUATUA OT NOBPEKAEHNIN yAapaMM MOHUM NPeayCcMaTpMBatoTca B 06a3aTelbHOM NopAgKe Ha Tex
y4yacTKax, rae BepoATHOE YMC/I0 OMacHbIX YAApOB MOJIHUKM (BepOATHasA MNJOTHOCTb MOBPEeXAEeHMI) B Kabenu
npesbILWaeT A4OMNYyCTUMOE YNCAO, YKa3aHHoe B Tabn. 3.10.

Tabnunua 3.10

AONYCTUMOE YNC10 ONACHbIX YOAPOB MOJTHAN HA 100 KM
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TPACCbI B TOZ, ANA ONTUYECKMUX KABENEW CBA3U

HasuHaueHue B TOpHBIX paMoOHax M paloHax CO CKAJIbHBEIM |B ocCTaJibHEIX
kabensa TPYHTOM IIPpM YIOEJBHOM COINPOTUBIIEHUMN paroHax
ceeme 500 OM X M M B paMoHax
MHOTOJIETHEN MEeP3JIOTH

Kabenu 0,1 0,2
MarMCTPaJibHOM
CeTu CBA3U

Kabenu 0,3 0,5
BHYTPU30HOBOM
ceTyu CBA3U

3.3.5.2. PeKomeHAayemble KaTeropmm MOJIHMECTOMKOCTM ONTUYECKUX KabeibHbIX TMHUM

MpW NPOEKTUPOBaHMM ONTUYECKUX KabenbHbIX TMHMI Nepeaayn NpeaycmMaTpUBaEeTCA UCNOb30BaHUE Kabenels,
MMEIOLLIUX KaTEropmio Mo MOJIHUECTOMKOCTU He HUXKe npuBedeHHbIX B Taba. 3.11, B 3aBUCMMOCTM OT Ha3HayeHun
Kabenen 1 ycnosmMn NpPoKnagKku. B atom cnydae npu npoknagke kabenei Ha OTKPLITOM MECTHOCTU 3aWMTHbIE Mepbl
MoryT noTpeboBaTbCA KpaliHe penKo, TOMbKO B pPalioHax C BbICOKMM YAENbHbIM COMPOTUB/AEHMEM TPYHTa W
NOBbILLIEHHOW FPO30BOMN AEATENbHOCTbIO.

Tabnnua 3.11

PEKOMEHAYEMbIE KATEFOPUM MO MOJTHUECTONKOCTU
OMNTUYECKUX KABE/TbHbIX JINHU

ParoHu Iisa MarucTpalbHOM L7185 BHYTPU3OHOBEX
ceTu CBA3U ceTen CBA3U
C yIOeJbHBIM CONPOTHUBIICHMEM I - IIT I -1Iv

rpyHTa no 1000 OM x M

C yIOeJIbHEIM COIPOTMBJIIEHUEM I, II I - IIT
rpyHTa ceBbinte 1000 OM x M

C MHOTOJIETHEMEPS3JIEIM I'PYHTOM I I, II

3.3.5.3. 3awuTa CyLWecTBYOLWMNX ONTUYECKMUX KabeNbHbIX TMHUI

Ha cywecTtayowmx onTMYecknx KabenbHbIX IMHUAX Nepeaaym 3almMTHbIe MepPONpPUATUA OCYLLECTBAAIOTCA HA Tex
y4acTKax, rae NpousoLIn NoBpeXaAeHMA OT YAaPOB MOHUU, NPUYEeM AMHA 3aLLMLLAEMOro y4acTKa onpeaensaerca
YC/IOBUSIMM MECTHOCTU (MPOTAKEHHOCTbIO BO3BbILLEHHOCTM MM YYaCTKa C MOBbIWEHHbIM YA,e/bHbIM CONPOTUB/IEHUEM
FPYHTa U T.M.), HO AOJ/IKHa 6bITb HEe MeHee 100 M B KaXAyl CTOPOHY OT MecTa noBpexaeHua. B aTmux cnydyasx
HeobXxo4MMO NPeayCMaTPUBATL NPOKAAAKY 3aLLMTHbBIX MPOBOAOB.

PaboTbl Mo 060pyAOBaHUIO 3aWMUTHBIX MEP AOJIXKHbI OCYLLECTBAATLCA Cpasy Moc/ae YCTPaHeHUA rPO30BOrO
NoBpeXKAeHUA.

3.3.6. 3awwmTa OT yAapPOB MOJIHUWN SNEKTPUYECKMX U ONTUYECKUX Kabenel cBA3M, NPONOXKEHHbIX B HACE/IEHHOM
NyHKTe

Mpu npoknaake Kabenei B HaceIeHHOM MYHKTE, KPOMe C/ly4an nepecedyeHnn n connxenuns c BJ1 HanpaxkeHnem
110 KB v BbiLwe, 3aWMTa OT YA4APOB MOJIHUM HE NpeayCcMaTpPMBaETCA.

3.3.7. 3awmTa Kabenel, NPosIOKEHHbIX BAOb ONYLIKK fieca, B6M3M OTAENbHO CTOALWMX AePeBbEB, ONOP, MayT
3awmTa Kabenen cBA3W, NPONOXKEHHbIX BAO/b OMYLIKW fleca, a TakKe B6/1M3M 06EKTOB BbICOTOM Honee 6 M
(oToenbHO cTOAWMX AepeBbeB, ONOP JIMHWI CBA3WM, NUHUIA 3NeKTponepesaynm, MayT MOJHMEOTBOAOB W T.n.),

npeaycmaTpuUBaeTCs, €C/NM PacCToAHMe Mexay Kabenem M 06beKTOM (MAM ero noA3emMHOlM 4acTblo) MeHee
PacCTOAHUIA, NPUBEAEHHbIX B Tabn. 3.12 aAna pa3nnYHbIX 3HaYEHUI YAEe/NbHOrO CONPOTUBNEHUA 3EM/IN.
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Tabnunua 3.12

JIONYCTUMBbIE PACCTOAHUA MEKAY KABEJEM U 3A3EM/IAIOLLMM
KOHTYPOM (OMOPOW)

YIOeJylbHOe COIPOTUBJIEHMKE HavMeHbllEEe IONYCTHMOE PaCCTOSHUE,
rpyHTa, OM X M M
IOo 100 5
Bosee 100 mo 1000 10
Bosiee 1000 15

4. 3AWLNTA OT BTOPUYHbIX BOBLI,EMCTBVIM MOJTHUA
4.1. ObLwmMe NONOXKEHUSA

B pasaene 4 n3noxKeHbl OCHOBHbIE MPUHLMMbI 3aLLNUTbI OT BTOPUYHbIX BO3LENCTBUIN MONHUN INEKTPUYECKUX U
3N1EeKTPOHHBIX CUCTEM C y4eToM pekomeHaaumii M3IK (ctaHaapT 61312). 3T cucTemMbl MCMNONbL3YIOTCA BO MHOIMUX
OTpacnsAx MPOM3BOACTBA, MPUMEHAIOWMX AOCTAaTOUMHO C/IOXHOE W Joporocrosuiee obopynosaHue. OHM 6onee
YyBCTBMTE/IbHbI K BO3AEMCTBUIO MOJIHUWM, YeM YCTPOMCTBA Npeablaylimnx NOKOAEHUA, MO3TOMY HeobxoaMMOo
NPUMEHATb CrNeLManbHble Mepbl MO UX 3aLLUTE OT OMNACHbIX BO3AEUCTBUIN MONHUM.

4.2. 30Hbl 3aLLUUTbI OT BO34ENCTBUA MOSTHUK

MpPOCTPaHCTBO, B KOTOPOM PaCMO/IOXKEHbI 3/IEKTPUYECKME N IIEKTPOHHbIE CUCTEMbI, A0/IKHO BbITb pa3geneHo
Ha 30Hbl Pa3/IMYHON CTeneHu 3almTbl. 30HblI XapaKTEPU3YIOTCA CYLLECTBEHHbIM M3MEHEHUEM 31EeKTPOMarHUTHbIX
napamMeTpoOB Ha rpaHuuax. B obuiem cnayyae, Yyem Bbille HOMEP 30Hbl, TEM MeHblle 3HayeHMA MNapameTpoB
3/IEKTPOMArHMTHbIX MOJEN, TOKOB M HaMPAMKEHUI B MPOCTPAHCTBE 30HbI.

3oHa 0-30Ha, rae KarKabli 0OBEKT MOoABEPKEeH MPAMOMY yAapy MOJIHAWU, U MO3TOMY Yepes HEero MOKeT
NpOoTeKaTb NOJHbIA TOK MOIHUU. B 3TOM 06/1aCTH 31EKTPOMarHMTHOE NoJjie UMeeT MaKCMMaNbHOE 3HaYeHue.

30Ha OE - 30Ha, rae o6beKTbl He NoABeprKeHbl NPAMOMY YAApPy MOJHWW, HO 3/1EKTPOMArHWTHOE Moje He
ocnabneHo 1 TakKe MUMeeT MaKCMMasibHOe 3HaYeHue.

30Ha 1 - 30Ha, rae 06beKTbl He NoABePKEHbI MPAMOMY YAAPYy MOJIHUKM U TOK BO BCEX NPOBOAALLMX 3E€MEHTaX
BHYTPU 30Hbl MeHblle, Yyem B 30He OE; B 3TOM 30HE 3/1eKTPOMArHUTHOE Moje MOXKeT ObiTb oc/iabneHo
3KpPaHWPOBaHUEM.

Mpoure 30HbLI YCTaHABAMBAIOTCA, e€CiM TpebyeTcA AasnbHelllee yMmeHblieHWe ToKa u/uan ocnabneHue
3/1eKTPOMArHMTHOro NoAs; TPeboBaHUA K NapaMeTpam 30H ONpeaenAloTCcA B COOTBETCTBMM C TpeboBaHUAMM K 3aLumTe
Pas/IMYHbIX 30H 06bEKTa.

O6LumMe NPUHLMMbI pa3aeneHuns 3almMLLAaeMOoro NPOCTPaHCTBa Ha 30HbI MOJTHME3ALLMTLI MOKas3aHbl Ha puc. 4.1.

Ha rpaHMuax 30H A0/IXKHbl OCYLLECTBAATLCA MEPbl NO 3KPAHUPOBAHWMIO MU COEAMHEHUIO BCEX MEpeceKaloLmx
rPaHMLYy METaIMYECKUX 3IEMEHTOB M KOMMYHUKaLMNA.

[lBe NpOCTPaHCTBEHHO pa3AeneHHble 30Hbl 1 C MOMOLLbIO 3KPAHMPOBAHHOTO coeAnHeHUs moryT obpasoBaTb
obuyto 30Hy (puc. 4.2).

4.3. DKpaHupoBaHue

JKpaHMpOBaHMeE ABAAETCA OCHOBHbLIM CNOCOBOM YMEHbLUEHNUA 31EKTPOMArHUTHbIX MOMEX.

MeTannnyeckas KOHCTPYKLMA CTPOUTENBHOFO COOPYKEHMA UCMONb3YETC UAM MOXKET OblTb MCMO/b30BaHa B
KayecTBe 3KpaHa. NoaobHan akpaHHaA CTPYKTypa obpasyeTca, Hanpumep, CTaIbHOM apMaTypPon KpblLUK, CTEH, NOSIOB
30aHUA, a TaKXe MeTaNIMYeCKMMMU AeTanaMu Kpbllwn, ¢acafos, CTaJbHbIMU KapKacaMu, peleTkamu. ITa
SKpaHMpyoWas CTPYyKTypa o06pasyeT 3/1eKTPOMarHUTHbIM 3KpaH C OTBEePCTUAMM (33 CYET OKOH, JABepen,
BEHTUNALMOHHbIX OTBEPCTUI, LWIAara CEeTKM B apmaType, Wenein B meTannmyeckom dacage, oTBEpCTU ANA ANHUN
3N1EKTPOCHAOKEHUA U T.N.). ANA YMEHbLUEHUA BAUAHUSA 3NEKTPOMArHUTHbIX MOJei Bce MeTasIMYeckmue 31eMeHTbl
0OBEKTA 3NEKTPUYECKN 0OBEANHAOTCA U COEANHAIOTCA C CUCTEMOM MOSTHME3aWMTbI (puc. 4.3).

Echn Kabenn npoxoAsT mexay CocefHUMM OOBEKTAMM, 3a3eMAUTENN MOCNEeAHUX COeAMHAITCA ANA
YBE/IMYEHUA YMCNa MapanfieNibHbiX NMPOBOAHMKOB M yMeHblleHus, bnarogapa 3ToMy, TOKOB B Kabenax. Takomy
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TpeboBaHWUIO XOPOLLO YA0BAETBOPAET CUCTEMA 3a3EM/IEHUSA B BUAE CETKU. [1n1A yMeHbLIEHUA UHAYLLUPOBAHHbIX MOMEX
MOKHO UCMO/b30BaTb:

BHELLHee 3KPaHMPOBAHMUE;

pPauMOHaNbHYO NPOKNAAKY KabenbHbIX TNHUN;

3KPaHWPOBaHME NIMHUIA NUTAHUA U CBA3M.

Bce 3T meponpuATMA MOryT 6bITb BbINOIHEHbI O4HOBPEMEHHO.

Ecnn BHYTpM 3alLML@aeMoro nNpocTpaHCTBA MMEHTCA 3KpPaHWPOBaHHble Kabenn, Ux sKpaHbl COeAUHAITCA C
CUCTEMON MOJIHME3ALWMTbI HA 060MX KOHLLAX M Ha rPaHMLLAX 30H.

Kabenn, naywme ot ogHoro obbekTa K Apyromy, no BCel A/MHE YKNaAblBAOTCA B MeTanamMyeckue TpyoObl,
ceTyaTble KOpoba unn xenesobeToHHble KOpPoba ¢ ceTyaTol apmaTypoit. MeTananyeckune snemeHTbl TPyH, KOPObOB U
3KpaHbl Kabenel coegMHATCA C YKAa3aHHbIMM OBLMMM LIMHAMKN 06BEKTOB. MOXKHO HE MCMO/1b30BaTb METaN/IMYECKME
Kopoba nam NoTKK, ecn 3KpaHbl Kabenelt cnocobHbl BblAEPKATb NpeAnoaaraeMblil TOK MOJTHUW.

4.4, CoegnHeHunsa

CoeANHEHMA METANIUYECKMX I1EMEHTOB HEODXOAMMbI AN YMEHbLUEHUS PAa3HOCTU NOTEHLNANO0B MEXKAY HUMM
BHYTPM 3almLLaemoro o6bekTa. CoeAMHEHMA HAXOAALMXCA BHYTPU 3aLLMLLAEMOTO NPOCTPAHCTBA U NepeceKatoLmx
rpaHuLbl 30H MONHUE3ALWMUTbI META/IIMYECKUX 3TIEMEHTOB U CUCTEM BbIMONHAOTCA Ha FPaHUUAX 30H. OcylecTBAATb
COeiMIHEHUA cnefyeT C MOMOLLbIO CneLManbHbIX MPOBOAHUKOB UK 3aXKUMOB U, KOrAa 3TO He0H6X0AMMO, C NOMOLLBIO
YCTPOWCTB 3alMTbl OT NepeHanpaxKeHnn.

4.4.1. CoeagnHeHNA Ha rpaHnLLax 30H

Bce BxoasLwme cHapyXu B 06bEKT NPOBOAHMKN COEANHSAOTCA C CUCTEMOIN MOJIHME3ALMUTDI.

Ecnm BHewWwHMe NPOBOAHUKN, cMNOBble Kabenn nam kabenu cesa3M BXOAAT B OOBEKT B Pas/IMYHbIX TOYKAX W
NO3TOMY MMEETCA HECKO/IbKO OOLMX LWWH, NociedHMe NPUCOEAMHAIOTCA MO KpaTyanwemy MyTM K 3aMKHYTOMY
KOHTYpPY 3a3eMJIEHUS NN apMaType KOHCTPYKLUM U METaNIMYeCcKoN BHewHen o6amuoBKe (Npu ee Hanmuuu). Ecnm
3aMKHYTOro KOHTypa 3a3eMJ/IEHUS HEeT, YKa3aHHble ob6lne WWHbI NPUCOEAMHSIIOTCA K OTAEe/IbHbIM 33a3eMAOLWMUM
3NEeKTPOAAM N COEAMHAITCA BHELHUM KONbLEBLIM MPOBOAHMKOM MW PaA3opPBaHHbIM KOAbLOM. ECcan BHewHwue
NPOBOAHUKN BXOAAT B OOBEKT Hag 3emsel, oblimne LWKWHbI MPUCOEAMHSAIOTCA K FOPM3OHTa/NbHOMY KOJ/bL,EBOMY
NPOBOAHUKY BHYTPU UM CHAPYKM CTEH. DTOT NPOBOAHWUK, B CBOIO 04Yepesb, COeANHAETCA C HUXKHUMU NPOBOAHUKAMMU
M apmaTypo.

MNpoBOAHUKN U Kabenu, BxoasawMe B OBBEKT HAa YPOBHE 3eM/N, PEKOMEHAYeTcA COeAMHATb C CUCTEMOM
MOJIHME3ALLMTbI HA 3TOM Ke ypoBHe. ObLLan WKHa B TOYKe BXo4a Kabenel B 34aHNe pacnonaraeTcs Kak MOXHO baunke
K 3a3eMIMTENI0 U apMaType KOHCTPYKLUMU, C KOTOPbIMU OHA COeAUHEHA.

KonbLieBon NpoBOAHMK COEAUHAETCA C apMaTypon UAN APYTMMMU SKPAHMPYIOWMMMK 31eMEHTaMK, TaKUMK KaK
MeTannyeckaa obaMLOBKa, Yepe3 Kaxkable 5 M. MUHMMaNbHOE nonepeyHoe ceyeHune MedHbIX WMAW CTalbHbIX
OLMHKOBAHHbIX 31€KTPOA0B - 50 KB. MM.

Obwme WUHbI ANA O6BLEKTOB, MMELWMUX WUHPOPMALMOHHbIE CUCTEMbI, FAe BAUAHWE TOKOB MOJIHUU
npegnonaraeTca CBECTU K MUHUMYMY, CAefyeT M3roTaBAMBaTb U3 METaN/IMYECKMX NMNACTUH C 6ObLIMM YMCIOM
NPUCOEAMHEHUI K apMaType UAN APYTMM SKPAHUPYIOLLMM 3/IEMEHTAM.

[NA KOHTAKTHbIX COEAMHEHUI U YCTPOICTB 3aLLMTbI OT NEPEHANPAKEHMI, PACNONOXKEHHbIX Ha rpaHULAx 30H 0
1 1, npMHMUMatOTCA NapameTpbl TOKOB, yKaszaHHble B Tab. 2.3. Npyu HaANYMU HECKONbKUX NPOBOAHUKOB HEOBX0AUMO
Yy4MTbIBaTb pacnpeaesnieHne TOKoB No NPOBOAHUKAM.

[nsa NpoBOAHUKOB N Kabenen, BXoAALWMX B OOBbEKT HA YPOBHE 3eMU, OLEHUBAETCS NPOBOAMMANA MMM YacTb
TOKa MOJTHUW.

CeyeHns coegMHUTE/IbHBIX NMPOBOAHUKOB ONpeaenArTca coriacHo Taba. 4.1 n 4.2. Tabn. 4.1 ucnonb3syercs,
ec/in Yepes NPoBOAALLMNA SNeMEHT NpoTeKaeT 6onee 25% Toka MOAHUM, a Tabn. 4.2 - ecnn meHee 25%.

Tabnuua 4.1

CEYEHMA NPOBOAHMKOB, YHEPE3 KOTOPbLIE MPOTEKAET
BO/1bLLAA YACTb TOKA MOJTHUN

YpOBEHb 3allMTEL MaTepma CeueHure, KB. MM, He MeHee

I - IV Menb 16

s Ha cauT 21


https://tk-expert.ru/

I - IV AJIIOMMHMM 25

I - 1IV Keneso 50

Tabnunua 4.2

CEYEHMA NPOBOAHMNKOB, YEPE3 KOTOPbIE MPOTEKAET
HE3HAYUTE/IbHAA YACTb TOKA MOJTHUU

YPOBEHb 3allMTEL MaTepmnan CeueHme, KB. MM, He MeHee
I - IV Menb 6
I - 1Iv AJTIOMUHUIN 10
I - IV XKemneso 16

YCTpOMCTBO  3almTbl  OT MNEpeHanpsKeHun BblbUpaeTcA BblAEPKMBAKOWMM 4YacTb TOKa  MOJIHUMU,
OrpaHNYMBaAIOLLMM NEepPeHanpPAXKeHNsa U 06pbIBaAIOLLMM CONPOBOXAatoLMe TOKM NOCAE rMaBHbIX UMMYAbCOB.

MaKcumanbHoe nepeHanpsxeHne Umax Ha BXoAe B OOBEKT KOOPAMHUPYETCA C BblAEPKUBAEMbIM
HanpaAXeHUnem CUCTEMbI.

Y106bl 3HaYeHMe Umax cBOAMNOCb K MUHUMYMY, JIMHUU NPUCOEOMHATCA K ObLLei WKMHe NPoBOAHMKaMMU
MMWHUMAJIbHOW A/INHbI.

Bce npoBoAsliMe 3/1eMeHTbl, Takue Kak KabenbHble AMHUK, NepeceKkaloline rpaHuLlbl 30H MOHME3aLUTbI,
coeAmMHAITCA Ha 3TUX rpaHuMuax. CoegMHEHME OCYLLLECTBASETCA Ha 06LLEeN LMHE, K KOTOPOM TaK»Ke NPUCOeNHAIOTCS
3KpaHMpPYIOLWME U ApyrMe MeTasndeckume aiemeHTbl (Hanpumep, Kopnyca obopyaoBaHus).

[N KOHTaKTHbIX 3a)KMMOB WU YCTPOWCTB NOAABNEHMA MEPEHanpAXKEHU napameTpbl TOKa OLEHWBalTCA B
KaXkgoM oOTgenbHoOM caydyae. MaKcMManbHOe MepeHanpsKeHWe Ha KaXkgoW rpaHuue KOoOpAUHUPYeTca C
BblAEPKMBAEMbIM HaNpPsAKEHMEM CUCTEMbI. YCTPOMCTBA 3alLMTbl OT NepeHanpAXKeHUN Ha rPaHnLAax PasanYHbIX 30H
TaKXXe KOOPAUHUPYIOTCA NO SHEPreTUYECKMM XapaKTepUCTUKaM.

4.4.2. CoegMHeHNA BHYTPU 3almLUiaemoro obbema

Bce BHyTpeHHWE NpoBOAALIME 3NEMEHTbI 3HAUYMUTENbHbIX Pa3MepPOB, TaKMe KaK Hanpasasaowme nMdToB, KpaHbl,
MeTalZINYeCcKne MnoJibl, pambl MeTa/ZIMYECKMX ABepen, Tpybbl, KabesbHble NOTKU, NPUCOEANHAIOTCA K bausKalwen
obwei WuHe wam gpyromy obwemy CcoeanHUTENbHOMY 31eMEHTY MO KpaTdanwemy nytu. HenaTenbHbl U
AONONIHUTE/IbHbIE COeAMHEHNA MPOBOAALLMX 31EMEHTOB.

MonepeyHble ce4YeHUs CcoeauHUTENbHbIX MPOBOAHWKOB YKasaHbl B Tabn. 4.2. [pepnonaraetca, 4to B
COeANHUTENBHBIX MPOBOAHMKAX MPOXOAUT TO/IbKO HE3HAYMUTEbHAA YacTb TOKA MOSHUW.

Bce oTKpbITble NpoBoAALLME YacTU MHPOPMALMOHHBIX CUCTEM COEAMHAIOTCA B eA4MHYI0 CeTb. B 0cob6bIx cnyyanx
TaKasA CeTb MOXKET He MMETb COEAMHEHMUA C 3a3eMIUTENIEM.

EcTb ABa cnocoba npucoeanHEHUA K 3a3eM/IMTENI0 META/LIMYECKUX YacTel MHPOPMALLMOHHBIX CUCTEM, TaKUX
KaK Kopnyca, 060/104KMN UM KapKacbl: COegMHEHMA BbINOHAOTCA B BUAE PaAMaibHON CUCTEMbI MU B BUAE CETKM.

Mpy UCNONb30BaHUKN pPaMasbHON CUCTEMbI BCE €€ METaN/IMYECKMe YacTU U30/IMPYIOTCA OT 3a3eMIUTeNs Ha
BCEM MPOTAXKEHUW, KPOME E€AUHCTBEHHOW TOYKM COeAMHEHUA € HMM. OBbIMHO TaKasa cucTtema MCMonb3yeTcAa ANA
OTHOCUTENIbHO HEBObLLIMX OOBEKTOB, r4e BCe 3N1eMEHTbl U Kabenun BXoAAT B 06EKT B 04HOM TOUKe.

PagunanbHas cucTema 3a3emsieHumsa NpUcoeamHAETCs K 06LLLel cucTeMe 3a3eM/IeHNSA TOJIbKO B OAHOM TouKe (puc.
4.4). B aTOoM c/ny4ae BCe JIMHUM U Kabenu Mexay YCTpohcTBamMM 060pyAoBaHUA [AOJIXKHbI MPOKAAAbIBATLCA
napannenbHo o6pasytowmMm 38e34y NPOBOAHMKAM 33a3eM/IEHUA A5 YMEHbLIEHUS NETAN UHAYKTUBHOCTU. Bnarogaps
3a3eM/IEHUI0 B OZHOW TOYKE TOKM HU3KOM 4acToTbl, MNOABAANOWMECA MNPU YyAape MOJHUKM, He NoMajalT B
MHDOPMALMOHHYIO cucTeMy. Kpome Toro, MCTOYHUKM HU3KOYACTOTHbIX MOMEX BHYTPU MHPOPMALLMOHHOM CUCTEMbI He
CO3Jal0T TOKOB B CMUCTEeMe 3a3eM/ieHUs. BBoA B 3alUMTHYHO 30HY MPOBOAOB MPOM3BOAUTCA MUCKAHOYUTENLHO B
LEHTPaNIbHOW TOYKE CUCTEMbl YPaBHUBAHMA MOTEHLMANOB. YKa3aHHAA obwaa TOYKA ABAAETCS TaKKe Hauayylwum
MECTOM NPUCOEAMHEHNS YCTPOMCTB 3aLLMTbI OT NEepeHanpPAKeHNN.

MpW MCNONb30BaHUM CETKN ee MeTaN/IMYeCcKMe YacTu He U30MPYHOTCA OT obLen cucTembl 3a3emneHma (puc.
4.5). CeTKka coeamHaeTca ¢ ob6Lle cMcTeMOn BO MHOIMX TouKax. OBbIYHO CeTKa MCNnosb3yeTcAa ANA NPOTAXKEHHbIX
OTKPbITbIX CUCTEM, Fae 060pyA0BaHUE CBA3AHO BO/bLLIMM YMCAOM PA3/INYHBIX IMHUIA U Kabenen u roe oHW BXOAAT B
06BEKT B pas/IMUHbIX TOYKaX. B 3Tom cnyyae BcA cuctema 061a4aeT HU3KMM CONPOTUBNEHMEM Ha BCeX YacToTax. Kpome
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TOro, 60/bLWOE YNCIO KOPOTKO3aMKHYTbIX KOHTYPOB CETKM ocnabnseT marHuTHoe nose B6mM3n MHPOPMALLMOHHOM
cuctembl. Mprbopbl B 3alUMTHOM 30HE COEAMHAIOTCA APYr C APYTOM MO KpaTyallMM PacCTOAHUAM HECKOJIbKUMU
NPOBOAHUKAMM, A TaK¥Ke C MeTa/lZIMYECKMMM YaCTAMM 3aLLNLLEHHOM 30HbI M SKPAHOM 30HbI. MPU 3TOM MaKCMMa/ibHO
MUCNONb3YIOTCA UMEIOLLMECs B YCTPOMCTBE METa/IZIMYECKME YacTU, TaKMe KaK apmaTtypa B NoJy, CTeHax M Ha Kpsbille,
METANI/IMYECKNE PELLETKM, MEeTannyeckoe obopyaoBaHME HEINEKTPUUECKOrOo Ha3HauyeHusA, TaKoe KaK Tpyobbl,
BEHTU/IALMOHHbIE N KabesibHble Kopoba.

Ob6e KoHbUrypaumm, paguanbHas U CeTKa, MOTyT ObiTb 06beANHEHbI B KOMMJIEKCHYHO CUCTEMY, KaK MOKa3aHo Ha
puc. 4.6. ObblYHO, XOTA 3TO M He 0bA3aTesIbHO, COeAMHEHME JIOKANIbHOM CEeTU 3a3eM/IeHnsa C obueln cuctemonm
OCYLLECTBASIETCA Ha FPaHMLLE 30HbI MOTHUE3ALLUTbI.

4.5. 3a3emnenHne

OCHOBHaA 3a4a4a 3a3eMJIAIOLLErO YCTPOMCTBA MOJIHME3ALLNUTbI - OTBECTU KaK MOXKHO 60/blIYIO YacTb TOKa
MosiHMK (50% u 6onee) B 3emnto. OcTasibHaA YacTb TOKA PacTeKaeTcs No NOAXOAAWMM K 34aHUI0 KOMMYHUKaLMAM
(obonoukam Kabeneii, Tpybam BogocHabxKeHus u T.n.). Mpyu 3TOM He BO3HWKAIOT OMaCHbIE HAMPAXKEHUA Ha CaMOM
3asemanTene. ITa 3a4,a4a BbIMNOHAETCA CETYATON CUCTEMOM NOA 34aHNEM U BOKPYT HEro. 3a3eMisAtoLLmMe NPOBOAHUKN
06pasytoT ceTyaTbli KOHTYP, 06beaUHAOWMNIN apmaTypy 6eToHa BHU3Y dyHAAMEHTA. ITO 0ObIYHbIA METO, CO34aHuA
3/1EKTPOMArHMTHOrO 3KpaHa BHM3Y 34aHMA. Ko/bLLeBOW NPOBOAHMK BOKPYT 34aHuA u/uau B 6eToHe Ha nepubepun
byHAaMeHTa coeuHAETCA C CUCTEMOM 3a3eMJIEHUA 3a3eMNAIOLWNMMK NPOBOAHUKAMM 0ObIYHO Yepes Kaxable 5 M.
BHeLWHWIA 3a3emMANTENb - TPOBOAHMK MOXKET BbITb COeAMHEH C YKa3aHHbIMM KOJIbLEBbIMM NPOBOLHUKAMMU.

ApmaTypa 6eToHa BHM3Y dyHAAMEHTA COEAMHAETCA C CUCTEMOM 3a3eMieHns. ApmaTypa Ao1KHA 06pa3oBbIBaTh
CETKY, COEANHEHHYIO C CUCTEMOM 3a3eM/IEHUA 0ObIYHO Yepes Kaxable 5 M.

MOHO MCNONb30BaTb CETKY M3 OLMHKOBAHHOW CTanu C LUMPUHOWN AYElKM 0ObIYHO 5 M, MPUBApPEHHYD UK
MeXaHMYEeCKM NPUKPENIEHHYIO K NPYTbAM apMaTypbl 06bI4HO Yepes Kaxabih 1 M. KOHLbl NPOBOAHUKOB CETKM MOTYT
CNIYUTb 33a3eMAIOLWMMN NPOBOAHUKAMU N8 COeAUHUTENbHbIX noaoc. Ha puc. 4.7 n 4.8 nokasaHbl npumepsl
CEeTYaTOro 3a3eM/IAILLLErO YCTPOMCTBA.

CBA3b 3a3eMUTENS U CUCTEMbl COEAMHEHMI CO34aeT cuctemy 3asemsneHusa. OCHOBHas 3afadva cUCTeMbl
3a3eM/IEHMA - YMEHbLLATb Pa3HOCTb MOTEHLUMANO0B MeXay NtobbiMU TOYKaMK 3aaHMA U o6opyaoBaHMA. ITa 3a43a4a
pellaeTcAa co3gaHnem 60bLIOro KoAMYecTBa NapannenbHbiX NyTed ANA TOKOB MOJHUM W HaBeAEHHbIX TOKOB,
06pasyoLmX CeTb C HU3KMM CONPOTUBIEHMEM B LUMPOKOM CMEKTpe YacToT. MHOXeCTBEHHbIe U NapasiesibHble NyTu
MMEIOT pPas/inyHble pPe30HaHCHble 4acToTbl. MHOMECTBO KOHTYpPOB C YACTOTHO-3aBUCMMbIMU COMPOTMBAEHUAMM
CO34al0T EANHYIO CETb C HU3KMM COMPOTMBIEHMEM A1 MOMEX PACCMATPUBAEMOrO CNEKTPa.

4.6. YCTPOWMCTBA 3alUMUTbI OT NepeHanpsaxKeHnin

YcTpoictBa 3awuTbl OT nepeHanpaxeHunin (Y3M) ycTaHaBAMBalOTCA B MecTe MepecevyeHUs AUHUEN
3/1IeKTPOCHabXKeHMa, YynpaBAeHMA, CBA3M, TEeJNEKOMMYHWKAUUKW TpaHuUbl ABYX 30H 3KpaHuMpoBaHua. Y3I
KOOPAMHUPYIOT ONA AOCTUXKEHNA NPUEMAEMOrO pPacnpeneneHua Harpyskm mexay HUMW B COOTBETCTBUM C UX
CTOMKOCTbIO K Pa3pyLUEHUIO, a TAK}Ke AN YMEHbLUIEHMA BEPOATHOCTU paspyLUeHmMaA 3awmwaemoro obopygoBaHma nog,
BO34EMNCTBMEM TOKA MONHUM (puc. 4.9).

PekomeHayeTca BxogsAlmMe B 34aHMNE JIMHUM NUTAHUA U CBA3U COEAUHSATL OAHOWM LWMHOM 1 pacnonaratb ux Y30
KaK MOXHO 6amxe oAHO K Apyromy. ITo0 0cObeHHO BaXHO B 3[aHMAX M3 HE3KpaHUpylollero matepmana (aepesa,
Kupnuya v T.n.). Y3M BbibBUpatoTca U ycTaHaBANBAKOTCA Tak, YTOObl TOK MOHUM BbiN B OCHOBHOM OTBEAEH B CUCTEMY
3a3eM/1eHmMA Ha rpaHmue 3o0H 0 m 1.

TaK KaK 3Heprva TOKa MOJIHUM B OCHOBHOM PACCEMBAETCA Ha YKasaHHOM rpaHuue, nocnegyowme Y3M
3aLUMLLALOT /INLLb OT OCTaBLUENCA SHEPINUM U BO3AENCTBUSA IEKTPOMArHUTHOIO NoAsA B 30He 1. Ins Hannyywen 3aLmThbl
OT NepeHanpsKeHui npu yctaHoBKe Y3I Mcnosib3yloT KOPOTKME COeaANHUTE/IbHbIE MPOBOAHUKM, BbIBOAbI U Kabenu.

Ucxops m3 TpeboBaHUI KOOPAMHALMWU U30AALUK B CUNOBbLIX YCTAHOBKAX M YCTOMYMBOCTM K NOBPEXKAEHUAM
3awmui@aemoro obopyaoBaHuA, HeobxoaMmo BbibMpaTb ypoBeHb Y3[ MO HaNpAMEHMIO HUMKE MaKCUMMAaJIbHOro
3HayeHus, yTobbl BO3aeCTBME Ha 3alLmuaemoe 06opyaoBaHmMe Bceraa bbi/10 HUXKE A0NYCTUMOro HanpsaxKeHua. Ecam
YPOBEHb YCTOMUYNBOCTU K MOBPEXKLEHUAM HEM3BECTEH, CNeayeT UCNO0/1b30BaTb OPUEHTUPOBOYHbIN UM NOYYEHHbIN B
pesysbTaTe UcnbiTaHMi ypoBeHb. Konnyectso Y3I1 B 3almLLaeMoin cMcTeme 3aBUCUT OT YCTOMYMBOCTM 3aLUMLLAEMOTO
0b0opya0BaHMA K MOBPEKAEHUAM N XapaKTepMUCTUK camux Y3[1.

4.7. 3awmta 060pya0BaHNA B CYLLECTBYIOLINX 34aHUAX
Bce Bo3pacTatollee UCNO/b30BaHUE COMKHOIMO 3/1EKTPOHHOrO 060pYA0BaHUA B Y¥Ke CYLLEeCTBYIOWMX 34aHUAX
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TpebyeT 60/1ee HaAeKHOM 3aLMTbl OT MOJHUM N APYTUX SNEKTPOMAarHUTHbIX Nomex. NMpUHUMaeTca BO BHUMaHWe, YTo
B CYLLECTBYIOLMX 34aHUAX HEOBXO0AMMblE MePbI MO MOJIHME3ALLMUTE BbIBUPAIOT C y4eTOM 0COBEHHOCTEN 34aHMSA, TaKUX
KaK KOHCTPYKTUBHbIE 3/1EMEHTbI, CYyLLLECTBYIOLLLEE CUI0BOE N MHPOPMALMOHHOE 060pYyA0BaHMeE.

HeobxoaMmocTb B 3alUMUTHbLIX Mepax U UX Bblbop onpeaenaloT Ha OCHOBAaHWW MUCXOAHbIX AaHHbIX, KOTOpble
cobupaltoT Ha CTaAnM NPeanpPOEKTHbIX U3bICKaHUIA. MpUMepHbI NepedyeHb TakKMX AaHHbIX NpuBeaeH B Tabn. 4.3 - 4.6.

Tabnnua 4.3
MCXOOHbIE AAHHbBIE O 34AHNU U OKPYXKEHNIA
N XapaKTepucTukKa
n/mn
1 MaTepraJsl 3maHusa - KaMeHHasd kJjlalka, KuUplud, IepeBo,
xejie300eTOH, CTaJIbHOM KapkKac
2 EOuvHOe 3HOaHMe WMJIM HECKOJIbKO OTHEeJIbHEIX OJIOKOB C OOJIbUNM
KOJIMUECTBOM COEIMHEHUN
3 Hyskoe M IJIOCKOEe MM BLHICOKOE 3IOaHue (pa3Mephl 3IaHUL)
4 CoemmMHeHa JM apMaTypa IO BCEeMy 3IOaHU0
5 CoemmHeHa JM DJEKTPUUECKM MEeTaJlIMUeckas OOJIMIIOBKA
6 PasMepsl OKOH
7 ViMeeTcs JIM BHEWHSS CHUCTeMa MOJIHME3AlMTEHL
8 Tun ¥ KayecTBO BHEMHEMW CUCTEMB MOJIHME3AIMTH
9 Tun MnouBH (KaMeHb, 3eMJis)
10 BaseMJIEHHEE D3JIEMEHTEl COCEIHMX SBIaHui (BEICOTA, PacCTOsSHME OO
HUX)
Tabnuua 4.4
MCXOOHbIE AAHHDBIE MO OBOPYAOBAHUIO
N XapakTepnucTmKa
n/mn
1 Bxomammue JIvHUM (I[IOO3EMHBIE WM BOS3IYIUIHBIE)
2 AHTEHHE MJIM IPpyITMe BHelHMe yCTPOMCTEBAa
3 TUII CUCTEMH NUTAHKS (BLHICOKOBOJIbBTHAS MJIM HM3KOBOJILTHAS,
noms3eMHas MM HaaseMHasd)
4 [IpokJyanka kabeyey (UMCJIO UM PACIOJIOXEHME BEepPTUKAJIbHBIX
YY4aCTKOB, CIOCOD MNpOokJaIKu kabejein)
5 JcnoJib30BaHME MeTaJlIMUeCKMX KaOeJIbHEIX JIOTKOB
6 iMeeTcsa M BHYTPM 3IOaHMA BJIEKTPOHHOEe OOOpyIOBaHME
7 ECTb JIM NPOBOIOHMKM, OTXOIAMME K IPYI'MM 3IaHUAM
Tabnuua 4.5

XAPAKTEPUCTUKN OBOPYJOBAHUA

N XapakTepucTKa
n/mn

1 Tul KOMMYyHMKAUMM MeXOy MHOOPMALUMOHHBIM OOOPYyIOBAaHMEM
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(SKpaHI/IpOBaHHbIe VJiYI HEe3KPaHMPOBaHHBIE MHOT'OXWMIIbHEBEIE Ka@eJ’[M,
KOakKCuaJibHele KabeJsr; aHAaJIOTOBHE WM L[M(l)pOBbIe, CUIMME TPUYHEIE
Iy HeCUMMETPUMUYHEBIe; OIITOBOJIOKOHHEIE JIVIHUN)

2 YPOBHM YyCTOMUMBOCTM OOOPYHNOBAaHMUA K IOBPEXIEHUSIM

Tabnuua 4.6

AOPYTUE OAHHDIE, KACAIOWMECA BbIBOPA KOHLUEMLUWN 3ALLNTbI

N XapakTepucTKa

n/mn

1 COG,JZ[I/IHGHI:I JIM MeTaJlJIMdeCKMYEe OKOHHEIE paMbL

2 MaTepras kpvly (MeTaJuul, OeTOH)

3 Kounbpurypaumsa cerm (TN, TT wmnm IT)

4 PacrnoJsioxeHMe 3JIEKTPOHHOT'O O0OOPYyHNOBaHMUSA B S3IaHUU

5 PacrnoJjioxeHre COeIMHEHUM DJIEKTPOHHOTO ODOpyINOBaHMA C obmen
CHUCTEMOM 3a3eMJIeHUd

Ha oCHOBaHWM aHanM3a PUCKA W AaHHbIX, NPUBEAEHHbIX B Tabn. 4.3-4.6, nNpuUHMMaeTCA peleHue o
HEeobX04MMOCTN MOCTPOEHMA NN PEKOHCTPYKLMU CUCTEMbBI MOJTHUESALMTDI.

4.7.1. Mepbl 3aWnThbl NP NCNO1b30BaHNNA BHELIHEe cucTembl MOJTHNE3aLWNnTbI

OcCHOBHas 3a4a4a - HaxoX4eH1e ONTUMaNbHOMO PeLIEHMUSA MO YAYULIEHWIO BHELIHEN CUCTEMbI MOHNE3ALLMTbI 1
no ApyrMm mepam.

YcoBeplLleHCTBOBaHWE BHELIHEW CUCTEMbI MOIHUE3ALLUTbI AOCTUraeTCa:

1) BKAKOYEHNEM BHELLIHE MeTannyeckon 061ML0BKN U KPbIWK 34aHNA B CUCTEMY MOTHME3aLLMUTbI;

2) ncnonb3oBaHMEM AOMOHUTEbHbIX MPOBOAHMKOB, €CIM apMaTypa CoeAMHeHa No BCel BbiCOTe 34aHus - OT
KPbiLIM Yepes CTeHbl A0 3a3eM1eHUA 34aHNs;

3) yMmeHbLUEHMEM MNPOMENKYTKOB MeXAy MeTa//IMYeCKUMMN CMyCKaMu W YMeHblUeHWEM Lara AYenKku
MOJTHUENPUEMHUKA;

4) ycTaHOBKOW coeAMHUTENbHbIX MOAOC (TMBKUX NAOCKMX NPOBOAHUKOB) B MeCTax CTbIKOB MeXay cocegHUMM,
HO CTPYKTYPHO pasgefieHHbIMK 610Kamu. PaccToaHne mexay nonocamm A0NXKHO 6biTb BABOE MeHblle PacCTOAHUA
MeKay CryCcKamu;

5) coeguMHeHMEM NPOTAXKEHHOro NPOBOAA C OTAE/bHbIMM 6/10KamMu 3aaHMA. OBbIYHO coegnMHEHMA HeobX0AMMbl
Ha KaX40M yrny Kabe/ibHOro /10TKa, U COeANHUTE/IbHbIE MOAOCHI BbIMONHAIOTCA Kak MOMXHO KOpPOUYe;

6) 3alMTON OTAENbHBIMU MOJIHUENPUEMHUKAMM, COeAUHEHHbIMU C 0BLLEeN CUCTEMON MOJIHME3aLMTbI, eCcaun
MeTaN/IMYeCcKMe YacTU KPbIWW HYKAATCA B 3allMTe OT MPAMOro yaapa MOAHUU. MOoOAHUENPUEeMHUK A0/KeH
HaxoAuTbcA Ha 6e30MacHOM PacCTOAHMM OT YKa3aHHOTO 3/IeMeHTa.

4.7.2. Mepbl 3aWMTbl NPU UCNONb30BaHMN Kabenel

IbODEKTUBHBIMM  MEPaMM MO  CHUKEHWUIO MNepeHanpsKeHui ABNAITCA  paLMOHaNibHas NpoKNagKka U
3KpaHMpoBaHUe Kabenen. 3T Mmepbl TEM BaXKHEE, YEM MEHbLLE SKPAHUPYET BHELLHAA CUCTEMA MOIHUE3ALLNTDI.

Bonblnx netenb MOXKHO M36eXKaTb, NPOK/IALbIBAsS COBMECTHO CUIOBble Kabenn u akpaHUMpoBaHHble Kabenu
CBA3N. IKpaH coeamnHAaeTca c obopyaoBaHMeM Ha 060MX KOHLAX.

Nloboe [OMONHUTENbHOE 3KPaHMPOBAHWE, HaNMpPUMep MPOKAAAKA NPOBOAOB WM Kabenew B MeTaNIMYECKUX
Tpybax MAM NIOTKaX MeXKAY 3TarKamMM, CHUXKAET MOJIHOE CONPOTMB/IEHME OOLLEeN CUCTEMbl COEAMHEHUN. ITU Mepbl
Hanbosiee BaXKHbl A7 BbICOKMX UM MPOTANKEHHbIX 343aHUMA UK KOorda 060pyAoBaHUeE AONKHO paboTaTb 0COBEHHO
HaZeXHo.

MpeanoytuTesibHbIMKM MecTamu ycTaHoBKM Y3 asnaawoTca rpaHunupl 304 0/1 n 304 0/1/2 cooTBeTCTBEHHO,
pPacnonoXeHHble Ha BXOAE B 34aHMe.

Kak npaBuno, obuwan cetb COeaANMHEHUN He UCNONb3yeTcAa B paboyem pexume Kak obpaTHbIi MPOBOAHUK
CMI0BOM MAN NHGOPMALMOHHOW Lenu.
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4.7.3. Mepbl 3aWuTbl NPU UCMNOb30BAHUM aHTEHH W Apyroro o60pyAoBaHUA

Mpumepamn Takoro 06OPYA0BaHUA ABAAIOTCA pPas/NMYHble BHELIHWME YCTPOMCTBA, TaKMe KaK aHTeHHbI,
MeTeopoIorMyeckme AaTiMKN, KamMepbl HaPY>KHOro HabatoAeHUs, Hapy»KHble AaTYMKN Ha NPOMbILLNIEHHbIX 06beKTax
(maTunKKM paBneHuA, TemnepaTypbl, CKOPOCTM MNOTOKA, NOMOXKEHWUA KnanaHa 1 T.4.) U ntoboe apyroe sneKkTpmyeckoe,
3/IEKTPOHHOE 1 pagMoobopyaoBaHNe, yCTaHOBNEHHOE CHAPYKM Ha 34aHMM, MadTe UK NPOMbILLJIEHHOM pe3epByape.

Mo BO3MOXXHOCTU MOJIHMEOTBO/, YCTAaHAB/IMBAETCA TaKMM 06pa3om, 4Tobbl 06opyaoBaHMe BbisI0 3aLLUULLEHO OT
npAMoro nonagaHna MOJTHUMN. OTLl,eﬂbeIe aHTeHHbl ocTaBnawT abcontoTHO OTKPbITbIMMX MO TEXHOJI0TMYEeCKMM
coobpaskeHnsam. HeKoTopble M3 HUX MMEIOT BCTPOEHHYID CUCTEMY MOJIHME3aWMTbl U MOryT 6e3 nosperkaeHui
BblAeprKaTb nonagaHue MOAHUKU. [pyrue, meHee 3aliMLLEHHble TUMbl aHTeHH, MoryT TpeboBaTb ycTaHoBKM Y3 Ha
nutalowem Kabene, 4ytobbl NpenoTBPaTUTL MoNafdaHMe TOKa MOJIHMM MO Kabeno aHTeHHbl B MPUEMHUK Wau
nepegatyumk. an Ha/IMYUN BHELLHEN CUCTeMBbI MOJTHMNEe3alWnTbl KpenaeHnAa aHTeHHbl NpUcoeaAnHAKTCA K Hewn.

HaBegeHne HanpaxeHMa B Kabenax mexay 343aHUAMU MOMKHO NpeaoTBpaTUTb, MPOK/AadbiBads WX B
COeIHEHHbIX METaJINYECKUX N0TKax unm Tpybax. Bce Kabenn, nayuime K cBa3aHHOMY C aHTEHHON 060pyA0BaHMIO,
NPOKNaAbIBalOTCA C BbIBOAOM M3 Tpybbl B oAHOW Touke. CneayeT o6paTUTb MaKCMMalbHOE BHMMaHUE Ha
3KpaHupylolMe CBOMCTBA CaMoro obbekTa M MpoKAagbiBaTb Kabenu B ero TpybuyaTbix snemeHTtax. Ecam ato
HEBO3MOXHO, KaK B C/lydae C TEXHOJIOTMYECKMMM eMKOCTAMMW, Kabenu cnegyeT NPOKNaAbiBaTb CHapyXW, HO Kak
MOHO B6/1MXKe K 06BEKTY, MaKCUMabHO UCMOb3ysA MPU 3TOM TaKME ecTecTBeHHble 3KpaHbl, Kak MeTaimyecKkue
NeCcTHUUbI, Tpybbl 1 Ap. B mauTax ¢ L-o6pasHbimMM yr/1I0BbIMKW 3/1eMeHTamM Kabenu pacnonaratotca BHYTPM yria ans
MaKCMMa/IbHON ecTecTBEHHOW 3aWmTbl. B KpaltHem caydae pAgomM C Kabenem aHTEHHbI c/ieAyeT pasMecTUTb
3KBUMNOTEHLMANbHbIA COEANHUTENbHbIA MPOBOAHUK C MMHUMA/IbHbIM MOMepeYHbIM cedeHnem 6 KB. MM. Bce 3Tu mepbl
CHU}KalOT HaBeAeHHOe HanpaXeHue B netie, 06pa3oBaHHON Kabenamu 1 3gaHnem, 1, COOTBETCTBEHHO, YMeHbLUIaloT
BEPOATHOCTb NPO6OA MeKAy HUMMU, T.e. BEePOATHOCTb BO3HWMKHOBEHWMA Ay BHYTPU 06OpPYAOBaHUA Meay
3/IEKTPOCETbIO U 34aHUEM.

4.7.4. Mepbl 3alLMTbI CUNOBbIX Kabenel n kabenei cBA3M MexXay 34aHUAMMN

CBA3M MexAy 34aHMAMM NOAPaA3[ENAOTCA Ha [Ba [NaBHbIX TUMA: CUIOBble Kabenu ¢ mMeTanimyeckom
060/104KOM, MeTannyecKme (BUTan napa, BOHOBOAbI, KOAKCMaIbHbIE U MHOTOMMW/IbHbIE Kabesin) M ONTOBOIOKOHHbIE
Kabenu. 3awmTHble Mepbl 3aBUCAT OT TMNOB Kabenen, UX KONMYECTBA, @ TaKKe OT TOro, COeaMHEHbl NN CUCTEMbI
MOJIHME3ALLMUTDI ABYX 34aHUNA.

MONHOCTbIO M30/IMPOBAHHBIA OMNTOBOJIOKOHHbIM Kabenb (6e3 mMeTannnyeckoro apmumpoBaHus, ¢onbrn ans
3aWMTbl OT B/ArM WAW CTa/IbHOTO BHYTPEHHEro NpPoBOAHMKA) MOMXET ObiTb NpMMeHeH 6e3 40MONHUTENbHbIX Mep
3awmThl. Micnonb3oBaHWe Takoro Kabensa ABNAETCA HaUNYYLIMM BapMaHTOM, TaK Kak obecneymBaeT NosiHyH 3aLluTy oT
3NEeKTPOMArHUTHbIX BO34eNCTBUN. OAHAKo eciv Kabenb COAEepKUT MPOTAMKEHHbIA MeTaNNYecKuii 3feMeHT (3a
NCKAOYEHMEM KU AUCTAHUMOHHOIO NMUTAHKA), NOCAeAHNIN A0NXKeH ObiTb HA BXOAe B 34aHWE NPUCOeaMHEH K 0L e
CUCTEME COEAMHEHUI U He A0/KEH HanpAMYIO BXOAWUTb B OMTMYECKUI MPUEMHUK UAW nepeaaTynk. Ecnum 3pgaHua
pacnonoXeHbl 6M3K0 APYr K APYrY U UX CUCTEMbI MOJTHWESALWMUTBI HE COEANHEHDI, NPEeANOYTUTE/IbHEE MUCNO/Ib30BATb
ONTOBOJIOKOHHbIN Kabesnb 6€3 MeTaN/IMYeCcKUX 3/1eMEHTOB BO M30erKaHWe DONbLUMX TOKOB B 3TUX 3NEMEHTAX U UX
neperpesa. Ecam e umeeTca COefUHEHHbIA C CUCTEMOW MOJIHME3aWwMTbl Kabenb, TO MOXHO MCNOAb30BaTb
ONTMYECKMI Kabesib C MeTaNIMYECKMMM 31IeMEHTAMM, YTOObI OTBECTM YaCTb TOKA OT MepPBOro Kabens.

MeTannuyeckne Kabenm mexay 34aHUAMM C M30JIMPOBAHHBIMU CUCTEMAMM MOJHME3AWMTbI. MpK AaHHOM
COeAMHEHUM CUCTEM 3aLUMTbI NOBPEXKAEHMA BECbMA BEPOATHbI HAa 060MX KOHLLaxX Kabens BcneacTsmMe NPOXOXKAEHUSA
Nno Hemy TOKa MOAHMU. [Mo3ToMy Ha 060MX KOHLUax Kabena Heobxoammo yctaHoBuTb Y3[1, a TakKe, rae BO3MOXKHO,
cnefyeTt CoeAuHATb CUCTEMbI MOJTHME3ALLMTbI ABYX 343aHUI U NPOKAaAbIBaTb Kabenb B COeAMHEHHbIX METaNNNYECKMX
NOTKax.

MeTannuyeckne Kabenm mexay 3gaHUAMM C COeAMHEHHbIMU CUCTEMAaMM MOJIHME3almMTbl. B 3aBucMmoctu ot
yncna Kabenen mexay 3aaHUAMM 3aWUTHbIE MePbl MOTYT BKHOYATb COEANHEHME KabeIbHbIX TOTKOB NMPU HECKObKMX
Kabenax (4n1a HOBbIX Kabenei) unum npu 6onblIOM KONMYECTBE Kabenel, Kak B C/ly4ae ¢ XMMUYECKUM NPOU3BOACTBOM,
3KpaHWpPOBaHME WAW NPUMEHEHME TUOKMX METANNIOWIAHIOB A/ MHOTOXMWAbHbIX Kabenei ynpasaeHus.
MogcoepmHeHne 0bomx KOHLOB Kabens K CBA3aHHbIM CMCTEMaM MOJIHME3ALLMTbI YacTo obecneymBaeT 4OCTaTOYHOE
3KpaHuMpoBaHMe, ocobeHHO ecnn Kabene MHOFO U TOK PacnpeaennuTca Mexay HUMM.
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PEKOMEHJALMM NO 3KCNYATALMOHHO-TEXHUYECKOM
OJOKYMEHTAUUWN, NOPAAKY NPUEMKU B SKCNJTYATALNIO U
3KCNIYATALUM YCTPOWCTB MOJTHUE3ALLIUTDI

1. Pa3pa60TKa 3KCFII1yaTaLl,l/IOHHO-TeXHM‘-IeCKOﬁ AOKYMeEHTaunn

Bo Bcex OpraHU3aumsax n npeanpuaTMaxX He3asMcMmo OT GOpPM COBCTBEHHOCTM PEKOMEHAYETCA MMETb KOMNAEKT
3KCM/IlyaTaLUMOHHO-TEXHMYECKON AOKYMEHTALLMM MOJHUE3ALNTbI 06BEKTOB, A1 KOTOPbIX HEOHXOAMMO YCTPOMCTBO
MOJIHME3ALNTbI.

KoMnneKT akcnayaTauMOHHO-TEXHNUYECKOM A0KYMEHTALLMN MOTHME3ALWMUTbI COAEPKMT:

NMOSICHUTE/IbHYIO 3aMMUCKY;

CXeMbl 30H 3aLUTbl MOJIHUEOTBOLOB;

paboume YyepTerKM KOHCTPYKLMIA MOIHNEOTBOAOB (CTPOUTENbHAA YaCTb), KOHCTPYKTUBHbIX 3/1IEMEHTOB 3aLMThI
OT BTOPWUYHBIX MNPOSABAEHUN MONHUM, OT 3aHOCOB BbLICOKMX MOTEHLMANIOB Yepe3 Ha3eMHble M MoA3emHble
METANIMYECKNE KOMMYHMKALMK, OT CKONIb3ALLMX MCKPOBbIX KaHA/I0B M Paspaao0B B FPYHTE;

NMPUEMOYHYI0 AOKYMeHTaLuMio (aKTbl MPUEMKM B 3KCMJyaTauMio YCTPOWCTB MOJIHME3AWMTbI BMecTe C
NPUNOXKEHUAMM: aKTaMW Ha CKpbITble PaboTbl M aKTaMW MUCMbITAHUN YCTPOMCTB MOSHME3AWMTbl U 3alUNUTbl OT
BTOPWUYHbIX NPOSBAIEHMUIA MOJIHUM U 3aHOCA BbICOKMX MOTEHLLMA/NOB).

B nosacHUTeNbHOWM 3anncKke NPpUBOAATCA:

ncxodHble flaHHble pa3paboTKU TEXHUYECKOM JOKYMEHTALNU;

NPWHATbIE CNOCOBbI MOJTHME3ALLUTLI 0O BEKTOB;

pacyeTbl 30H 3aLMTbl, 3a3eM/IUTENIEN, TOKOOTBOAOB M 3/1IEMEHTOB 3aLLUMUTbI OT BTOPUYHbIX MPOABAEHNI MOJTHUMN.

B noAcHWTeNbHOM 3anuMCKe YKasblBAlOTCA nNpeanpuaTue - paspaboTyMK  KOMMIEKTa 3KCNayaTaumoHHO-
TEXHUYECKOM LOKYMEHTaL MW, OCHOBAHWE AN1A ero pa3paboTKu, nepeyeHb AENCTBYIOLLMX HOPMATUBHbIX LOKYMEHTOB U
TEXHNYECKOW AOKYMEHTALIMU, KOTOPbIMU PYKOBOACTBOBaINCHL NPpU paboTe Had NPOeKTOM, crelmanbHble TpebosaHus
K NPOEKTUPYEMOMY YCTPOMCTBY.

NcxogHble AaHHble 418 MPOEKTUPOBaHMUA MOJTHUE3ALWMTbI BKOYAIOT:

reHepasibHbl NAaH OOBEKTOB C YKa3aHMEM PACNONOXKEHWUs BCEX OOBLEKTOB, NoAsierKalymMx MOJIHMEe3aluTe,
aBTOMODOU/IbHBIX W }KeNe3HbIX AOPOr, Ha3eMHbIX U MOA3EMHbIX KOMMYHUKaLMIA (TENAOTPAcC, TEXHONOTUYECKUX U
CaHTeXHUYecKMx TpybonpoBoa0B, 3/IEKTPUUECKUX Kabenell U NPoBOAOK N06Oro HasHaYeHus U T.n.);

KaTeropmu MoJIHME3aLLMTbl KaXK40ro o6bekTa;

OaHHble O K/IMMATMYECKUX YC/IOBUAX B paMoHe pasmelleHMa 3allMWaemblX 34aHUA M COOPYKEHWUH
(MHTEHCMBHOCTM TPO30OBOMN AEATENbHOCTM, CKOPOCTHOM Hamope BeTpa, TONLWMHE CTeHKM rononega W T.n.),
XapPaKTEePUCTMKY FPYHTA C YKa3aHMeM CTPYKTYpbl, arpecCUBHOCTU U POAaA NOYBbI, YPOBHA FPYHTOBbLIX BOJ;

yAeNbHOe 3N1eKTpuYeckoe conpoTmnaaeHme rpyHTa (Om X M) B MecTax pacnosioKeHns 06beKToB.

B pasgene "MpuHaTble cnocobbl MOHWE3ALWMTbI 06beKTOB" M31aratoTca BblbpaHHble cnocobbl 3aWMTbl 34aHUN
WU COOPYXEHUIH OT HEMOCPEACTBEHHOIrO KOHTAKTa C KaHa/iloM MOJIHWUM, BTOPUYHbIX MPOABAEHUI MOJHUM U 3aHOCOB
BbICOKMX NOTEHLMANOB Yepes Ha3eMHbIe U NoA3eMHbIe MEeTaIMYEeCKMEe KOMMYHUKALUK.

O6beKTbI, NOCTPOEHHbIE (MPOEKTUPYEMbIE) MO OAHOMY U TOMY e TUNOBOMY M/IM MOBTOPHO NMPUMEHSEMOMY
NPOEKTY, MMEtoLLNE eanHbIE CTPOUTEIbHBIE XapPaKTEPUCTUKM U FEOMETPUYECKUE pa3Mepbl M O4MHAKOBOE YCTPOMCTBO
MOJIHME3ALUNTbI, MOFYT UMETb OAHY OOLLy0 CXeMy W pacyeT 30H 3alMTbl MOJIHMEOTBOAOB. [lepeyeHb 3TUX
3aWMLLaeMbiX 0ObEKTOB NPUBOAUTCA Ha CXeME 30Hbl 3aLUTbl O4HOTO U3 COOPYKEHUN.

Mpu NpoBepKe HaAEeKHOCTM 3alUMUTbl C UCNOb30BaHUEM MNPOrpammHoro obecneyeHns NpUMBoAATCA AaHHbIe
KOMMNbIOTEPHbIX PAcCYETOB B BUAE CBOAKM NPOEKTHbIX BAPUAHTOB U GoOpMUpPYETCA 3aKNtoueHMe 06 nx apPeKTUBHOCTM.

Mpu paspaboTke TEeXHUYECKON [OKYMEHTaUMW npegnaraeTca MaKCMMasbHO WCMO/b30BaTb TUMOBbIE
KOHCTPYKLMN MONHMEOTBOAOB W 3asemauTeneil M Tunosble paboume yepTexkm Mo MojHMesawmTte. [pu
HEBO3MOXHOCTU NPUMEHEHMA TUNOBbLIX KOHCTPYKLUMA YCTPONCTB MOIHME3ALLNUTbI MOTYT pa3pabaTbiBaTbca paboumne
YyepTeXKM OTAE/bHbIX 3N1eMEHTOB: GyHAAMEHTOB, ONOP, MOJIHUENPUEMHUKOB, TOKOOTBOA0B, 3a3EMAUTENEN.

Onsa ymeHbweHUs obbema TEXHUYECKOM AOKYMEHTauMM W yAeleBNEeHUA CTPOMTE/IbCTBA pPeKomeHayeTcs
COBMeLLaTb NPOEKTbl MOJIHME3aLWMUTbI C PaboynMmMmM YepTeErKaMm Ha 0bLLeCTPOUTE IbHbIE PAabOoTbl U PabOTbl NO MOHTaXY
CAHTEXHUYECKOr0 M 3/IEKTPOTEXHMYECKOTO 000pPYAOBAaHUA C LEAbI MCNOAb30BaHWA A48 MOJIHME3ALUTDI
CAHTEXHUYECKMX KOMMYHUKaLMIA U 3a3eMIUTENIEN SNEKTPOTEXHUYECKMX YCTPOMCTB.

2. MopsAAoK NPUEMKU YCTPOMCTB MOTHUE3ALWMUTbI B SKCNIyaTaumio
MoHMEe3aWUTHbIE YCTPOMCTBA OOBEKTOB, 3aKOHYEHHbIX CTPOUTENLCTBOM (PEKOHCTPYKLMEN), NPUHMMAIOTCA B
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aKcnayaTaumio pabodelt KomuccMen UM NepefaloTcA B IKCMAyaTauUMIo  3aKa3uMKy [0 Hayvana MOHTaXa
TEeXHOo/IornMyeckoro o6opyA0BaHMA, 3aBO3a U 3arpy3Ku B 34aHUA U COOPYKEHMA 060pYyA0BAHUA U LLEHHOTO MMYLLLECTBA.

Mpuemka MOIHNE3ALLMTHBIX YCTPONCTB Ha AENCTBYIOLLMX 0O bEKTAX OCYLLLECTBAAETCA paboyeit Komuccuen.

CoctaB paboueit Komuccum onpeaenseTca 3akasvyMkom. B coctaB pabouyeit KoMUCCUMM OObIYHO BK/IOYALOTCA
npeacTasuTenu:

OTBETCTBEHHOTIO 33 3/1EKTPOX03ANCTBO;

nogpAgHoOM opraHusaLumm;

WMHCNEKLMM NPOTUBOMNOXKAPHOM OXpaHbl.

Paboueit Komnccnun NpeabABAAIOTCA CieAyoLne AOKYMEHTDI:

YyTBEPKAEHHbIE NMPOEKTbI YCTPOMCTBA MOJIHUE3ALLUTDI;

aKTbl Ha CKpbITble PaboTbl (MO YCTPOMCTBY M MOHTaXKy 3a3emMauTesiel U TOKOOTBOAOB, HEAOCTYMHbIX ANA
0CMOTpa);

aKTbl UCMbITAHUIN YCTPOMUCTB MOJIHME3ALLNTbI M 3aLWMTbl OT BTOPUYHbIX NPOABAEHUIN MOJHUM U 3aHOCA BbICOKMX
NMoTEHLMANOB Yepes HasemHble M NoA3emMHble MeTa/lZIMYeckne KOMMYHUKaLMK (JaHHble O COMPOTUBNEHUU BCEX
3asemnnTeNnei, pesynbTaTbl OCMOTPaA M MPOBEPKM PaboOT MO MOHTaXKy MOJIHUENPUEMHUKOB, TOKOOTBOZOB,
3a3emanTeNei, 3N1eMEHTOB WX KPENaeHus, HaAEXHOCTU 3/EKTPUYECKUX COeOMHEHUN MeXAay TOKOoBeAyLLMMU
sanemMmeHTamMu u ap.).

Pabouaa Komuccua NPonsBoOAMT NOJHYIO NPOBEPKY M OCMOTP BbINOJHEHHbIX CTPOUTENIbHO-MOHTaXHbIX paboT
MO MOHTaXy MOJIHME3ALMNTHbIX YCTPOMCTB.

MpuemMKa MOJHUE3AWMTHBIX YCTPOMCTB BHOBb CTPOAWMXCA OOBEKTOB OPOPMASETCA aKTamMu MpPUEMKM
060pyA0BaHNA ANa YCTPOWCTB MOIHME3ALWMNTbI. BBOA MONHME3ALWNTHBIX YCTPOMCTB B 3KCMNAyaTaumnio odpopmaseTcs,
KaK NpaBuao, akTaMW-40MYCKaMM COOTBETCTBYIOLMX OPraHOB rocyAapCTBEHHOrO KOHTPOA U HAaA30pa.

Mocne npuvemkM B 3KCMAyaTaLMiO YCTPOMCTB MOIHME3AWMTbl COCTABAAOTCA MacnopTa MOJHUE3ALMUTHbBIX
YCTPOWCTB M nacnopta 3a3zemnuTesnieil YCTPOUCTB MOJIHME3ALNTbI, KOTOPble XPAHATCA Yy OTBETCTBEHHOrO 3a
3/IEKTPOXO3AMCTBO.

AKTbI, YyTBEPKAEHHbIE PYKOBOAUTENIEM OPraHM3aLLMKN, BMECTE C NPeacTaBleHHbIMM aKTaMM Ha CKPbITble paboTbl
N NPOTOKOJIbl USMEPEHMIA BKAIOYAOTCA B NACNOPT MOJHMESALWMTHBIX YCTPOMCTB.

3. DKcnnyaTauma yCTPOMCTB MOJTHUE3ALLUTDI

YCTpoiCcTBa MOJIHME3ALWNTDLI 34aHUN, COOPYXKEHUN U HAPYXKHbIX YCTAHOBOK OOBEKTOB 3KCMAYyaTUPYHOTCA B
cooTBeTCTBUM C MpaBMAamMmn TEXHUYECKOW IKCMJyaTalMu 3N1eKTPOYCTaHOBOK NoTpebutenei n yKasaHMAMMU SaHHOM
MHCTPYKLMU. 3aa4eit IKCNAyaTaLmMm YCTPOMCTB MONHME3ALWLMTbI OOBEKTOB ABNAETCA NOALEPKAHNE UX B COCTOSHUM
HeobXxoAMMOM NCNPABHOCTU U HAZEKHOCTU.

[na obecneyeHMA NOCTOAHHOM HAAEMKHOCTM PaboTbl YCTPOMUCTB MOJIHME3ALWMTLI €XKErOAHO Mepes Hayaaom
rPO30BOr0 Ce30Ha NPOM3BOANTCA MPOBEPKA M OCMOTP BCEX YCTPONCTB MO/THME3ALLMUTDI.

MpoBeEPKN NPOBOAATCA TaKKe MOoCAe YCTAaHOBKM CUCTEMbl MOJIHME3ALMUTbI, MOCAE BHECEHMA KaKux-1nbo
WU3MEHEHUI B CUCTEMY MOJIHME3ALLMTDLI, Nocae Aobbix MOBpeXAeHUN 3almwaemoro obbekTa. Kaxgana nposepka
NnpoBOAMTCA B COOTBETCTBUM C paboyelt Nporpammoi.

[na nposeaeHna nposepku coctoaHnsa M3C yKasbiBaeTcA NPUUYMHA NPOBEPKM U OpPraHM3yOTCA:

Komuccua no nposeseHmto nposepkn M3C ¢ ykazaHnem PyHKUNOHAIbHbIX 06A3aHHOCTEN YNEHOB KOMUCCUM MO
obcnenoBaHMIO MOIHUE3ALWMUTDI;

paboyas rpynna no npoBeAeHM0 HEOOX0AUMbIX U3MEPEHNIA;

CPOKW NPOBeAEHUS MPOBEPKU.

Bo Bpemsa 0cMOTpPa U NPOBEPKM YCTPOMCTB MOJIHME3ALMTLI PEKOMEHAYETCA:

NpPoBePUTb BM3YaslbHbIM OCMOTPOM (C NOMOLLbIO BMHOKNA) LENOCTHOCTb MOJIHUENPUEMHUKOB M TOKOOTBOA0B,
HAAEKHOCTb UX COEANHEHNA N KPEMNIEHUA K MayTaMm;

BbIABUTb 3/IEMEHTbI YCTPONCTB MOJIHME3ALLMTDLI, TPEDYIOLLME 3aMeHbl UM PEMOHTa BCeACTBUE HapyLWeHUs UX
MEXaHMYECKOM NPOYHOCTY;

onpesennTb CTerneHb PaspyLlleHMA KOppo3Men OTAEeNbHbIX 3/1eEMEHTOB YCTPOMCTB MOSHME3ALNTBI, NPUHATD
Mepbl N0 aHTUKOPPO3MOHHOM 3aLLUTE U YCUIEHUIO 31EMEHTOB, NMOBPEKAEHHbIX KOPPO3UEN;

NPOBEPUTb HAAEMKHOCTb 3/MEKTPUYECKUX COEAMHEHUNA MeXAy TOKOBeAYLMMM 4YacTAMM BCEX 3/1€ MEHTOB
YCTPOMCTB MO/HNE3aLUNTbI;

NPOBEPUTL COOTBETCTBUE YCTPOMUCTB MOJIHME3ALLMUTLI HA3HAYEHUIO OOBEKTOB M B C/Iy4ae HAINMYMA CTPOUTESbHbIX
WM TEXHOJIOTMYECKMX M3MEHEHWMI 33 NpeaLecTBYOWMNI Nepuog HaMeTUTb MEPONPUATUA MO MOLEPHM3ALUN U
PEKOHCTPYKLUMMN MOSIHNE3ALLNTLI B COOTBETCTBUM € TpeBOBaHMAMM HacTosAWwen MHCTpYKUUN;

YTOYHUTb UCMONHUTENbHYIO CXEMY YCTPOMCTB MONHUESALWMTbI M ONPEeAEeNNTb NYTU PacTEKAHUA TOKa MOHUM MO
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ee snemMeHTaM Mpu paspaLe MOJHUM METOA0M MMUTAUMKM pa3psaga MOSHUM B MOJIHUENPUEMHUK C MOMOLLbIO
CNeunanm3npoBaHHOrO M3MEPUTENIbHOIO KOMMNAEKCa, NOAKAOYEHHOIO MeXKAY MOSHUENPUEMHUKOM U YOaNEHHbIM
TOKOBbIM 3/1EKTPOLOM;

M3MEepPUTb 3HAYEHME COMPOTUBAEHMA PACTEKAHMIO MMMY/IbCHOrO TOKa MeToAaoMm "amnepmeTpa-BosbTmeTpa” ¢
NOMOLLbIO CMeLMain3npPoBaHHOro U3MePUTEIbHOTO KOMMJ/IEKCa;

M3MEPUTb 3HAYEHUS UMMYAbCHbIX MEPeHanpPAXKeHUn B CETAX 3/1eKTPOCHABXKEHUA NpU yaape MOJHUM,
pacnpegeneHna NOTEHLMAN0B MO METANIOKOHCTPYKLMSAM U CUCTEME 3a3eM/IEHMA 34aHNA METOAOM UMUTALMUM yaapa
MOJIHUM B MOJIHUEMPUEMHMK C MOMOLLbIO CMELMAN3NPOBAHHOIO U3MEPUTEIBHOTO KOMM/IEKCA;

M3MEpPUTb 3HAUYEHUE 3/IEKTPOMArHUTHbIX MOJIel B OKPECTHOCTM Pacno/IOXKeHMA YCTPOMCTBA MOHME3aLWmTbI
METOA0M MMUTALMUM yaapa MONHUN B MOJTHUENPUEMHUK C MOMOLLbIO CNeLnabHbIX aHTEHH;

NpPoBepUTb HaIMYMe HeobXO0AMMOM AOKYMEHTALNM Ha YCTPOMCTBA MOTHME3ALWMTI.

MeprMoaMyYeckomy KOHTPOJIO CO BCKPbITUEM B TeyeHMe WwecTu net (ana obbekToB | KaTeropuum) nogsepratorca
BCE MCKYCCTBEHHble 3a3eM/IUTEeNN, TOKOOTBOAbl U MECTa UX MPUCOEAUHEHWUI; NPU STOM EXKeroAHo NpPou3BOAMUTCA
nposepkKa A0 20% ux obuiero Konnyectsa. MNoparkeHHble KOPPO3UEn 3a3eMIUTENIN U TOKOOTBOAbI NPU YMEHbLIEHUN
MX N0WAAN NonepeyvyHoro ceyeHns 6onee 4em Ha 25% A0KHbI BbITb 3aMeHEHbl HOBbIMMU.

BHeouepeaHble OCMOTPbl YCTPOWCTB MOJHME3aWNUTbl cledyeT MPOM3BOAUTL MOC/E CTUXMHBIX 6eacTBuit
(yparaHHbIl BeTep, HABOAHEHME, 3eMIETPACEHME, NOXKAP) U FPO3 Ype3BblYalNHOM MHTEHCUBHOCTH.

BHeouepenHble 3amepbl CONPOTUBIEHMA 3a3EeMIEHNS YCTPOWCTB MOJTIHME3ALWMTbI CAeayeT NPoM3BoAMTb Nocse
BbINO/HEHUS PEMOHTHbIX PaboT KaK Ha YCTPOMCTBAX MOJHME3aWMUTbl, TaK M Ha CaMUX 3aLMLLAEMbIX 0OBEKTAX U
BOAN3U HUX.

Pe3synbTaTbhl NPoBEepPOK 0POPMAAIOTCA aKTaMM, 3aHOCATCA B MacnopTa U XKypHana yyeTa COCTOAHMA YCTPOMUCTB
MOJIHME3ALUNTbI.

Ha ocHOBaHWW MONyYEHHbIX AAHHbIX COCTAaBAAETCA MJIaH PEeMOHTa M YycTpaHeHua aedeKToB YCTPOMCTB
MOJIHME3aLLUNTbI, OOHaPYKEHHbIX BO BPEMA OCMOTPOB U MPOBEPOK.

3emniaHble paboTbl Yy 3aWML@EeMbIX 34aHUMA U COOPYXKEHUN OOBEKTOB, YCTPONCTB MOJIHME3ALNTbI, @ TaKXKe
B6/M3M HUX MPOU3BOAATCA, KaK MPaBM/IO, C pas3pelleHua 3KCNAyaTUpylollen opraHvMsauuu, Kotopas Bblaenser
OTBETCTBEHHbIX INL, HabNoAAOWMX 33 COXPAaHHOCTBIO YCTPOMCTB MOMTHUE3ALLNTDI.

Bo Bpemsa rposbl paboTbl Ha YCTPOMCTBAX MOJIHME3AWMTbI U BBIM3M HUX HE NPOM3BOAATCS.
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HAY4YHO-MNPON3BOACTBEHHOE OB bEAWHEHWE

TEXKPAHOHEPIO

OpraHuM3auMs oKasbiBaeT KOMIJ1eKcbl pa6or:

JKcCnepTHbie e JKCnepTU3a MPOMBILWIEHHON 6e30MacHoOCTU TEXHUYECKMX YCTPOWCTB, 30aHWM U
ycnyru no COOPYMEHWI, IOKYMEHTALIMM Ha ONACHbIX NPOV3BOACTBEHHBIX 06beKTax (Or10)
npombiwneHHod | o 0bcnefosaHre CTPOUTENbHBIX KOHCTPYKLIWIA 30aHMNIA, COOPYH{EHWIA.
6ezonacHocTM | e Pa3pabotka nnaHoB Meponpuatui (MJI1A, MMJIA), TAPH, TexHonornyeckux
PErNiaMeHToB, NacropTOB TEXHUHYECKMX YCTPOCTB, TEXHUYECKOE OCBUAETENLCTBOBAHME.
KoHcynbTaumnoH-| e [poMbilunieHHbId ayauT NpeanpuaTUiA, T.e. NpoBeaeHve 06cnenosaHna npeanpua-

Hble yCcnyru no
NPOMbILLUIEHHOM
6e3onacHoCTH

TWIA Ha COOTBETCTBYIE TPEOOBAHWAM NPOMBILLIIEHHOV 6e30MacHOCTL.

o Upentnudurauma n knaccupurauusa 00 no YeTbipeM KaccaM ONacHoOCTK, COMpo-
BOMOeHve B PocTexHaa3ope.

* [lomMoLLb NpY NULIEH3UPOBaHUM AeATENIbHOCTH Ha aKcnnyaTauuio O0.

NMpoekTupoBaHue

e [IpoeKTMpoBaHMe HOBbIX NPOU3BOACTB.

o UHKeHepHble n3bickanua (0bcrenoBaHme, OLeHKa COCTORHNA).

¢ Pa3paboTka NpPOEKTOB TEeXHUYECKOro NepeBOOPYMEHUA, KOHCepBaUuwm,
nvkeuaaLwmm Oro0.

* HerocynapcTBeHHan 3KcnepTusa MPOEKTHOM [OKyMEHTaLmW, COMpOBOMKOEHWE Mpu
MPOXOMKOEHM MOC. 3KCTIEPTV3bI NPOEKTHOM [OKYMEHTaLMM.

* 3HeproayauT - NPOBEAEHWE 3HEPreTU4ECKMX 06CNeaoBaHNIA C COCTABIIEHWEM 3HEPIO-
MacropToB, BKMI0Yan TennoBM3VOHHOe 06CNIe[0BaHME 30aHUN 1 COOPYHeEHUiA, paspaboTka
nporpamMMm 3HeprocbepekeHus.

ePa3pabotka cxeM TennocHabxeHusa, BOAOCHabXeHWUA, 3neKTpocHabeHus
HaceJIeHHbIX NYHKTOB.

OueHkKa
COOTBETCTBUSA

o Ceptudurauma obopynoBaHusa Ha cootBetctBue pernamedtam: TP TC 010/2011;
TPTCO011/2011;TPTC016/2011; TPTCO32/2013; TPTC004/2011; TPTC020/2011.

* OueHKa cooTBeTCTBUA NUPTOB (OeKapaLmA, NOHOE 1 NepUOANYECKOE TEXHYECKOe
0CBWOETE/bCTBOBAHME).

e CneyuanbHan oLeHKa ycnoBui Tpyaa ( paboumnx Mecr).

O6yueHue,
arrecraumsa

« [podeccvoHansHoe obyyeHue (bonee 150 paboumnx npodeccuin). MNpeaatrectaumoHHan
noarotoBKa (MpoMbiLLNeHHaA 6esonacHocTb, 3neKTpobesonacHocts). OxpaHa Tpyda.
MNorKapHaA 6e30nacHoCTb.

o ATTeCTaLVMA NabopaTopuii U CeLvanmcToB HepaspyLuaioLLiero KoHTponA (JTHK)

Jkonoruvyeckas
6e3o0nacHoOCTb

« Pazpabotka npoextos 1B, M/IC, obocHoBaHMe AeATeNbHOCTM Mo 0bpaLLeHmIo C 0TXoaa-
MM

o Pa3paboTKa NpoEKTOB CaHUTapHO-3aLLMTHON 30HbI MpearpUATUA (C33).
o JlabopaTopHble UccrieoBaHuA, 0THop 1 NepBi4Han 0bpaboTKa npob.

CrpouTtenbcTBO,
MOHTaMX

o 3NIeKTPOMOHTaKHbIE, INEKTPOPEMOHTHBIE 1 3NEKTPOM3MEpPHTENbHLIE PAbOTHI.
o /ICMbITaHVA M M3MepeHUaA 3NEeKTPOYCTaHOBOK NOTPEOUTEIEN.

 MoHTa, Hana/iKa, PEMOHT U TEXHWUYECKoe 0bCnyHmBaH1e npubopos 6esonacHocTw.
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