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WHeTpykumst pacnpocTpaHseTcss Ha BCe BHIbl  3JaHUM, COOPY>KEHHUH U IPOMBILUIEHHBIX
KOMMYHHUKAIHHA HE3aBUCUMO OT BEJOMCTBEHHOW MPUHAMICKHOCTH B (HOPMBI COOCTBEHHOCTH.

WucTpykums npegHasHadeHA [UIsI WCIOIB30BAaHUS TIPH Pa3padOTKE IMPOEKTOB, CTPOUTEIBCTBE,
SKCIUTyaTallid, a TakkKe TPH PEKOHCTPYKIUH 3JaHUH, COOPY)XEHHH H TMPOMBIIUICHHBIX
KOMMYHMKaLUH.

g pykoBoguTEIEH M CIICIIHATIFICTOB MPOEKTHBIX U AKCIUTyaTallMOHHBIX OPTraHU3aIHui.

1. BBEJJEHUE

WHCTpyKIMST 1O  YCTPOWCTBY MOJIHHE3AIUTHl 3JaHUN, COOPYXKCHHH U  IPOMBIIUICHHBIX
KOMMYHHUKaIMid (manmee - MHCTpYKIHMS) pacmpoCTpaHsSeTCS Ha BCE BHIBI 3JaHUH, COOPYXCHUH W
MPOMBINIICHHBIE KOMMYHHKAIIMA HE3aBHCUMO OT BEIOMCTBEHHON MPHHAIICIKHOCTH H  (HOPMBI
COOCTBEHHOCTH.

WucTpykums mnpegHasHadeHA ISl WCIOIB30BAaHUS TPH Pa3padOTKE IPOEKTOB, CTPOUTEIBCTBE,
SKCIUTyaTallid, a TakkKe TPH PEKOHCTPYKIUH 3JaHUH, COOPY)KEHHH H TMPOMBIIUICHHBIX
KOMMYHMKaLUH.

B cimyuae, xorna TpeGOBaHUS OTpPACIEBBIX HOPMATUBHBIX TOKYMEHTOB SBIISIOTCS O0Jiee KECTKUMH,
yeM B Hactosmied WHCTpyKIMH, TpU pa3pabOTKe MOJHUE3AIIUThI PEKOMEHAYETCS BBITIOIHATh
oTpacieBbie TpeOoBaHus. Takke PeKOMEHAYETCs MOCTYNATh, KOT/Ia Mpeanucanust HCTPYKIIUKN HEJIb3s
COBMECTHTH C TEXHOJIOTUYCCKUMH OCOOCHHOCTSAMH 3alUIAeMOro 00bekTa. [Ipu 3TOM UCTONb3yeMbie
CpPeICTBa M METOIBl MOJIHUC3AIIUTHl BBHIOMPAIOTCS WMCXOJS W3 YCIOBUS oOecreueHust TpeOdyemon
HAJIEKHOCTH.

[Ipu pa3paboTke MPOEKTOB 3NAHWA, COOPYXKCHHH ¥ IMPOMBIIUICHHBIX KOMMYHHKAIUH, TOMHMO
TpeOoBaHnit  VHCTpYKIMH, YYUTHIBAIOTCA  JOIONHHUTENBbHBIE TPeOOBaHUS K  BBIIOJHEHHUIO
MOJTHHE3AIUTHI IPYTUX JEHCTBYIOIINX HOPM, TIPAaBIJI, MHCTPYKIUH, TOCYJapCTBEHHBIX CTaHIAPTOB.

[Tpu HOpMUPOBAHUN MOJTHHUE3AIIHUTHI 32 HCXOIHOE TIPUHSTO TOJIOKEHHUE, YTO JIF000€e ee YCTPOHCTBO
HE MOKET MPEJOTBPATUTh PA3BUTHE MOJIHUH.

[Ipumenerne HOpMaTHBa MPU BHIOOPE MONHHE3AIIUTHI CYNIECTBEHHO CHIDKAET PUCK ymiepda OT
yaapa MOJTHHH.

Tun 1 pa3MenieHue yCTPOHCTB MOJTHHE3ANUTH BRIOMPAIOTCS HA CTAIHK MTPOSKTHPOBAHUS HOBOTO
00BbEeKTa, YTOOBI HMMETh BO3MOXHOCTh MAKCHMAaJIbHO HCIOJIB30BATh IPOBOMAIIME 3JICMEHTHI
nocjaenHero. 910 00JIerduT pa3paboTKy M MCIIOJHEHUE YCTPOHCTB MOJIHUE3AIIUThI, COBMEIICHHBIX C
CaMHM 3JJaHWEM, I[IO3BOJHT YJIYYIIUTh €ro JCTETUYCCKUH BHJ, NOBBICHTH 3()()EKTUBHOCTH
MOJTHHE3AIUTH, MUHIMHA3HPOBATh €€ CTOUMOCTD U TPY103aTPATHI.

2. OBIIME IMOJIOKEHUA
2.1. TepMuHBI 1 ONpeaeIeHAS

Yoap monnuu 6 3emnio - INEKTPUIECKHUN pa3psax aTMOC(HEPHOTO MPOUCXOKICHHS MEKIY TPO30BEIM
00J1aKOM U 3eMJIeH, COCTOSIIMI U3 OJHOTO UM HECKOJIBKUX UMITYJIbCOB TOKA.

Touka nopadcenus - TOYKa, B KOTOPOH MOJHHUSL CONpPHUKAcaeTcss ¢ 3eMied, 3JaHueM WU
yCTpOﬁCTBOM MOJIHUC3AaIIUThI. Vz[ap MOJIHUHU MOKET UMETH HCCKOJIBKO TOYCK MMOPAKCHUA.

3awuwaemeviii 0dvexm - 37aHUE WIN COOPYXKEHHE, MX YacTb WJIM IMPOCTPAHCTBO, JUIS KOTOPBIX



BBITIOJITHEHA MOJIHUE3AIUTa, OTBEYAIOIas TPeOOBaHUSIM HACTOSIIEr0 HOPMAaTHBA.

Yempoticmeo monnuezawumer - cucrema, MO3BOJSIONIAS 3AIIUTUTh 3[aHUE MM COOPYXEHHE OT
Bo3eiicTBui MotHMK. OHa BKIIIOYAET B ce0sl BHEITHUE M BHYTPEHHUE YCTPOUCTBA. B yacTHBIX ciydasx
MOJTHHE3AIITa MOKET COAEPKATh TOJHKO BHELIHNE WM TOJILKO BHYTPEHHHUE yCTPOHCTBA.

Yempoiicmea 3awumor om npsimeix yoapog monxuu (MOIHUEOmM800bl) - KOMIUIEKC, COCTOSIINAN U3
MOJTHHETIPHEMHHUKOB, TOKOOTBOJIOB M 3a3€MIIUTEIICH.

Yempoiicmea 3awumur om emopuunvix 6030elicmeuti MOIHUY - YCTPOUCTBA, OTPaHUYMBAIOIINE
BO3ICHUCTBUS NMEKTPHUUECKOTO U MATHUTHOTO TOJIEH MOJTHHH.

Yempoticmea ona evipasnusanus nomenyuanos - SIEMEHTH yCTPONCTB 3aIIUTHI, OTPaHNYUBAIOIINE
Pa3HOCTh MOTEHINAJIOB, 00YCIOBICHHYIO pPacTeKaHHEM TOKA MOJIHHH.

MonnuenpuemHux - 9acTb MOJTHIEOTBOA, IPEAHA3HAYCHHAS TSI IIepeXBaTa MOJIHUH.

Toxoomeod (cnyck) - 4YacTh MOJHHMEOTBOZA, IMpEAHA3HAYeHHasl JJsl OTBOJA TOKAa MOJIHHUM OT
MOJIHUETIPUEMHHUKA K 3a3EMJIUTEITIO.

3azemnaiowee ycmpoiicmeo - COBOKYITHOCTB 3a3€MJIMTENS U 323 MIIIFOLIUX [TPOBOAHUKOB.

3azemnumens - MpOBOAIIAS YACTh WIIM COBOKYITHOCTh COEJMHEHHBIX MEXKIY CO0OH MpOBOISIINX
yacTel, HaXOMSLIMXCA B DJIEKTPUYECKOM KOHTaKTe C 3€MJIEH HENOCPEICTBEHHO WM Yepe3
MIPOBOISIIYIO CPELTY.

3azemnarowuii Konmyp - 3a3eMIISIOIIUN MTPOBOJHUK B BUJE 3aMKHYTOH IMETNIM BOKPYT 3IaHUS B
3eMJIe WM Ha €€ TIOBEPXHOCTH.

Conpomuenenue 3asemidiouje2o ycmpoticmeéa - OTHOIIGHHE HAMPSDKEHUS Ha 3a3eMIISIONIEM
YCTPOUCTBE K TOKY, CTEKAIOIIEMY C 3a3€MJIMTENS B 3€MITIO.

Hanpsiocenue na 3asemnaiowem ycmpoticmae - HalpsHDKEHUE, BO3HUKAIOIIEE IIPU CTEKaHUH TOKa C
3a3eMJIMTENS B 3€MITI0 MEX/y TOUKOW BBOZA TOKA B 3a3€MIIUTEINb ¥ 30HOH HYJIEBOIO TIOTEHIIHAIA.

Coedunennas medicdy coboll Memaniuveckas apmamypa - apMmarypa JKele300eTOHHBIX
KOHCTPYKLUH 31aHus (COOPYKEHHsI), KOTOpasi 00eCIeunBaeT 3JeKTPUIECKYIO0 HETPEPHIBHOCTb.

Onacnoe uckpenue - HEINOIMYCTUMBIH 3JIEKTPUYECKUI pa3ps] BHYTPH 3allMIIaeMoro oObeKTa,
BBI3BAHHBIH yIapOM MOJIHUU.

besonacnoe paccmosnue - MUHUMAIIBHOE PACCTOSIHUE MEXIY OBYMS IPOBOJSIIMMH 3JIEMEHTaMU
BHE WJIM BHYTPH 3aIUIAEMOTO OOBEKTa, P KOTOPOM MEXKAY HAMHU HE MOXKET IPOU30HTH OMAacHOTO
HCKPEHHUSI.

Yempoticmeo 3awgumer om nepenanpsisicenuii - yCTpOUCTBO, MpeTHA3HAYCHHOE IJIST OTPAaHUYCHUS
MEepeHaNpsHKEHUH MEXIy JeMEHTaMH 3allHIIaeMoro o0beKTa (HampuMmep, paspsIHHK, HETHHEHHBIN
OTPAHUYUTEIb TIEPEHANIPSHKEHIH WIIH MHOE 3aIIUTHOE YCTPOUCTBO).

OmoenvHo cmosuwuti MOIHUEOME00 - MOIHUEOTBOA, MOJHUEIIPUEMHUKH M TOKOOTBOZBI KOTOPOTO
pacrojoXeHbl TaKUM 00pa3oM, 4TOOBI MyTh TOKAa MOJHHMM HE HMeENl KOHTaKTa C 3alhliaeMbIM
00BEKTOM.

Monnueomeoo, ycmaHno6ienHblil Ha 3auuiaemMom 0ovexkme - MOITHUEOTBO, MOJIHUETIPUEMHUKH U
TOKOOTBOZIBI KOTOPOT'O PACIOJI0KEHbI TaKMM 00pa3oM, YTO 4YacTh TOKA MOJIHHM MOXET pacTeKaThCs
yepe3 3alIMIIAaeMbIi 00BEKT WK €T0 3236 MIIUTEIb.

3ona 3awumuvl MoiHUeomeoOda - TPOCTPAHCTBO B OKPECTHOCTH MOIHHEOTBOJA 3aJaHHON
TEOMETPHUH, OTIUYAIOIIECECs TeM, UTO BEPOSITHOCTD ylapa MOJHHUH B OOBEKT, IETMKOM Pa3MEIICHHBIN B
ero o0beMe, He MPEBHIIACT 3aJaHHON BETMINHBL.

Lonycmumas eeposmuocme npopwvléa MOIHUY - TPEOETBFHO JOIMyCTHMas BeposTHOCTH P ymapa
MOJTHHH B OOBEKT, 3aIIHIIAEMbIA MOJTHHEOTBOAAMHU.

Haoeocnocmo 3auumer onpenensercs kak 1 - P.

Ipombiunennvie KOMMYHUKayuu - CWIOBbIE M HMH(GOPMAalMOHHbIE Ka0enH, IPOBOJSIIHE
TPYOOIPOBO/IbI, HEITPOBOIAIIKE TPYOOIIPOBOIbI C BHYTPEHHEH MPOBOISINECH CPEIOi.

2.2. Knaccupukauus 31aHUA U COOPYKEeHHT M0 YCTPOICTBY MOJTHHE3AIUTHI

Krnaccudukanms oOBEKTOB ONpeessieTcst 0 ONAacHOCTH yJapoB MOJIHHMHU JUISi CaMOTo O0beKTa |
€r0 OKPYXKCHUSI.

HenocpencrseHHOe onmacHOE BO3AECHCTBUE MOIHHMH - 3TO MOXKAapbl, MEXaHWYECKHE TOBPEKACHUS,
TPaBMBI JIIOJIEH U )KUBOTHBIX, & TAK)KE MOBPEXKICHUS 3JIEKTPUIECKOrO U 3IIEKTPOHHOTO 000pYIOBaHUS.
IlocnencreusiMu  ynapa MOJHMM MOTYT OBITh B3pBIBBI M BBIJCICHHE ONACHBIX IPOLYKTOB -
PaIMOAKTUBHBIX U SJOBUTBHIX XMUMHUUYECKUX BEIIECTB, a TaloKe OaKTepHil U BUPYCOB.

Y napbl MOJHUM MOTYT OBITH 0CO00 OmacHbl Jyisi MHOOPMALMOHHBIX CUCTEM, CUCTEM YIPaBJICHUS,
KOHTPOJISL M DJIEKTPOCHA0KeHHUs1. ISl SIEKTPOHHBIX YCTPOWCTB, YCTAHOBJICHHBIX B O0BEKTAaX Pa3HOro
Ha3HaueHus, TpedyeTcs clienualbHas 3aluTa.

PaccmarpuBaemble 00BEKTHI MOTYT TOIPA3JIESATHCS Ha OOBIYHBIE U CIICIHANIBHBIE.



Obviunvle 06vexkmbl - KUIbIE U aIMUHHCTPATHBHBIE CTPOEHMS, a TaKXKe 3IaHUS U COOPYKEHUs,
BBICOTOH He Oonee 60 M, IpeJHAa3HAYEHHBIE I TOPrOBIIY, IPOMBIIIJIEHHOTO IPOU3BO/ICTBA, CEILCKOTO

XO03sHCTBA.

Cneyuanvhuvle 06vexmol.

OOBEKTHI, MPEIICTABISAIONINE OMTACHOCTD JUIS HETIOCPEACTBEHHOTO OKPYKCHUS;

OOBEKTHI, MPEACTABISIONINAE OMACHOCTh IS COLHAIBHOW M (PU3MUYSCKOW OKPYIKAIOMIEH Cpeabl
(0OBEKTHI, KOTOpBIC TIPH MOPAKEHIH MOJHHAEH MOTYT BBI3BATH BPEAHBIC OMOIOTHYECKUE, XUMUICCKUE
U paIMOAaKTHBHEIE BEIOPOCHI);

mpouyre OOBEKTHI, M KOTOPBIX MOXKET TMPeXyCMaTpUBAThCS CIEIHalIbHAs MOJHHUE3AIINTa,
HampuMep, CTPOeHHsI BBICOTOW Ooixee 60 M, WIrpOBBIC IUIOMIANKH, BPEMEHHBIE COOPYKCHHS,
CTPOSIITHECS OOBEKTHI.

B Ta6u. 2.1 naHel npuMepsl pasJielieHnsi OObEKTOB Ha YEeThIpe Kilacca.

Tabmnuma 2.1

Ipumeps! knaccupuKanum 06bEKTOB

OO0BEKT Tum o0bekTa [TocnencTBus yaapa MOTHUH
OOBIYHBIH Kunoit mom OTKa3 DSIEKTPOYCTAHOBOK, IIOKApP U IIOBPEKIACHUE
umymiectBa. OOBIMHO  HEOOJBIIOE  TOBPEKICHHUE
MPEAMETOB, PACHOIOKEHHBIX B MECTE yAapa MOJHHUH
WJIN 33JICTHIX €€ KaHAJIOM
depma [lepBoHauanbHO - TOXap MW 3aHOC  OIACHOIO
HaNpsDKeHUs, 3aTeM - IIOTepsl D3JICKTPONUTAHUS C
PHCKOM T'HOEH )KUBOTHBIX M3-32 OTKa3a ICKTPOHHOM
CUCTEMBI YyNPaBJICHUA BEHTMHHHHeﬁ, nojga4yu Kopma u
T. II.
Tearp; mkona; yauBepMmar;|OTKa3 3J1€KTPOCHAOKEHUs (HAIpUMep, OCBEIEHHUs),
CIIOPTHBHOE COOPY)KEHHE |CIIOCOOHBI  BbI3BaTh mNaHuKy. OTKa3  CUCTEMBI
[IO’KAPHOW CHUTHAJIM3aLUM, BbI3bIBAIOIIMK 3aIEPKKY
IIPOTHUBOIIOXKAPHBIX MEPONIPHUSITHHA
Bank; ctpaxoBasi|OTKa3 3JEeKTPOCHAOXKEHUs (HalpUMep, OCBEILECHHS),
KOMITaHHs; KOMMEPUYECKHI|CIIOCOOHBIN  BBI3BaTh MaHWKy. OTKa3 CHUCTEMBI
ocuc MOXAPHOW CUTHAJIM3ALMK, BBI3BIBAIONINN 33JEPIKKY
MIPOTUBONOKAPHBIX Meponpusitui. Ilorepu cpencts
CBSI3U, COOM KOMIIBIOTEPOB C TTOTEpE TaHHBIX
Bonpauma; nmerckmii caxm;|OTka3 3MeKTpOCHAOXKEHUS (HAIpUMEp, OCBEIEHHS),
JIOM JUTS TIPECTapEIbIX CHOCOOHBIH  BBI3BAaTh MaHWKy. OTKa3 CHCTEMBI
[I0’)KAPHOW CHUTHANIM3aLUM, BBI3bIBAIOIIMKA 3aIEPIKKY
MPOTUBONOXKAPHBIX Meponpuatuil. llotepu cpencts
CBsI3M, COOM KOMIBIOTEPOB C TMOTEpell JaHHBIX.
HeO6XO[ll/IMOCT]> IIOMOIITHU TSDKGJ'IO6OJ'I])HI)IM u
HEIIOABUXXHBIM JIYOISIM
HpOM])lHJJ'IEHHbIe IIOHOHHI/ITCH}JH}JIC IIOCJICACTBUA, 3aBUCAIINC oT
npeanpuiaTusa yCJ'IOBl/Il‘/II IMPpOU3BOACTBA - oT HC3HAYUTCIIbHBIX
MOBPEXICHUH 110 OONIBIIMX YIIEpPOOB M3-3a IOTEPh
IPOJYKLUH
Mys3eu u apxeonoruueckue|HeBocnonnumas norepst KyIbTypHBIX LIEHHOCTEH
MIaMSITHUKH
Crnemmanenbiii  c|Cpencrsa cBs3u; (Hegonmyctumoe HapylleHHe KOMMYHAJIBHOT'O
OTrpaHUYEHHOU JIEKTPOCTAHIH; oOcmyxuBaHus  (TenekoMmyHuKauuii). KocBeHHas
OTIACHOCTBIO TI0’KapOOTIaCHbIE OTIACHOCTB TI0Kapa JUIsi COCEHUX 0OBEKTOB
TIPOM3BOCTBA
CrienanbHbIH, HedrenepepabatrBatoruie|[Toxkapsl ¥ B3pBIBEI  BHYTPH O0BEKTa W B
MPEACTABISIIONINH |IPEeIPHUSITHS; HETIOCPEICTBEHHON OJIM30CTH
OTaCHOCTh JULs1|3aTIpaBOYHBIE CTaHIHH;
HETIOCPECTBEHHO |IPOM3BOACTBA IETapA U
IO OKpPYXXECHHUS ¢eiiepBepkoB
CrienuanbHbIH, XuMHueCKUn 3aBoj;|[loxxap u HapymieHue paboThl 00OpYHOBaHUS C
OITaCHBIN JJiA{aTOMHasA SJICKTPOCTAHIU A, | BpEAHBIMU TTOCJICACTBUAMU JJIA oxpymaromei& Cpeabl




3KOJIOTUHI Oouoxumuueckne GadpuKu
U JJa0OpaTOpHH

[Ipu cTpoMTENBCTBE M PEKOHCTPYKIMHU ISl KAXKAOTO Kilacca OOBEKTOB TPEOYeTCs OINMpenesiuTh
HEOOXOMMBIC YPOBHH HAJCKHOCTH 3aIIUTHI OT MpsMbIX yaapoB monuuu (IIYM). Hanpumep, mns
OOBIYHBIX OOBEKTOB MOXET OBITH MPEIIOKECHO YETHIPE YPOBHS HAJIC)KHOCTH 3aIlUTHI, YKa3aHHBIC B
Taou. 2.2.

Tabmuma 2.2

YpoBuu 3amuthbl 0T ITYM 14151 00BIYHBIX 00BEKTOB

YpoBeHb 3alIUTHI Hapexxunocts 3amuTel ot ITYM

| 0,98
I 0,95
Il 0,90
v 0,80

s cneyuanvHvix 00beKkm06 MAHUMAIIBHO JIOIyCTUMBIH YPOBEHb HaJEKHOCTH 3aiuThl oT [TYM
ycraHnaBimBaetcs B mpenenax 0,9-0,999 B 3aBUCHMOCTH OT CTEIIEHH €T0 OOIIECTBCHHOW 3HAYUMOCTH H
TSOKECTH OXuaaeMbix mnocieAcTBuil oT IIYM mo coriiacoBaHuio ¢ OpraHaMu TOCyJapCTBEHHOIO
KOHTPOJISL.

[o >xenmaHMiO 3aKa34yMKa B IPOEKT MOKET OBITH 3aJI0’KEH YPOBEHb HAJECKHOCTH, MPEBBIIIAOIINI
MpeAeIbHO JOMYCTHUMBbIH.

2.3. IlapameTpbI TOKOB MOJHHUHA

HapaMeprI TOKOB MOJIHUHU HeOGXOHl/IMbI A4 pacueTta MEXaHUYECKHUX W TEPMUUYCCKUX
BO3JICHCTBUH, a TAKXKE 11 HOPMUPOBAHUS CPEICTB 3aLUTHI OT 3JIEKTPOMATHUTHBIX BO3IECHCTBUN.

2.3.1. Knaccudukanus Bo3aeiicTBHii TOKOB MOJTHHH

Jist KaXJoro YpOBHS MOJIHME3AIIMTHl JOJDKHBI OBITH ONpE/IENeHbl NPENeNbHO JOIMYCTHMbIE
napaMeTpsl TOKa MOJHUM. JlaHHbIe, NPHBEJCHHBbIE B HOPMAaTHUBE, OTHOCATCA K HHUCXOASIINM H
BOCXO/ISIIIINM MOJIHHSIM.

CooTHOWIEHNE TOJSIPHOCTEH pa3psAoB MOJHHM 3aBHCUT OT Teorpa)MuecKoro IOJIO0XKEHHS
MECTHOCTH. B OTCyTCTBHE MECTHBIX [aHHBIX NPHHUMAIOT 3TO COOTHOUIEHHE paBHBIM 10 % mis
Pa3psI0B C MOJMOKHUTEIBHBIMU TOKaMU 1 90 % ai1st pa3psiioB ¢ OTPULIATEIbHBIMI TOKAMH.

MexaHu4ecKre W TePMUYECKHE AeHCTBUS MOJHUHM OOYCIIOBIICHBI IHMKOBBIM 3HaueHHEM ToKa |,
TOJHBIM  3apSAOM Quom, 3a8pSAoM B uMmyisce Q.. ¥ yaenbHo#t suepruedt W/R. HauGonbrue
3HA4YEHMs ATUX MapaMeTPOB HAOIIOAAIOTCS TPH MOJI0XKUTEIBHBIX pa3psiiax.

[ToBpexeHusi, BbI3BaHHBIE HHAYLHMPOBAaHHBIMU MEpPEHANPSHKEHUSMH, OOYCIJIOBJIEHBI KPYTH3HOM
¢dponTa Toxka moyHuu. Kpyrusna onenuBaercs B mpenenax 30 %-soro m 90 %-HOro ypoBHE# oT
HanOosnblIero 3HaueHus Toka. Hanbonplee 3HaueHne 3TOro napaMerpa HaOIoaeTcs B IOCie Iy OMnX
UMITyJIbCaX OTPULATENILHBIX Pa3psIoB.

2.3.2. IlapaMeTpbl TOKOB MOJIHMH, NpeajaraemMbie AJs1 HOPMHPOBAHHUS CPEACTB 3alUThI OT
NPSMBIX yIapOB MOJIHUHT

3Ha4YeHUs PACYETHHIX MApaMETPOB AJS NPHUHATHIX B Tabia. 2.2 ypoBHEH 3alMIIEHHOCTH (TIpH
cootHomreHn! 10 % k 90 % Mexay IOISIMHU TTOJIOKUTENIBHBIX U OTPHLATEIBHBIX Pa3psA0B) IPUBEICHBI
B Tabxm. 2.3.

Tabmnuma 2.3
CooTBeTCTBHE MAPAMETPOB TOKA MOJTHUH H YPOBHEH 3aIUThHI
IMapameTp MOITHUK YpoBeHb 3alHTHI

I I ", v
ITukoBoe 3HaueHue Toka |, kKA 200 150 100
[onnbli 3apsaa Q pom, Ki 300 225 150
3apsia B umiynbee Q g, Kit 100 75 50
VY nenvnast sueprust W/R, xJx/Om 10000 5600 2500
Cpennsis kpytusHa di/dizgegy, KA/MKC 200 150 100




2.3.3. [110THOCTH y1apOB MOJHUM B 3eMJIIO

[II0THOCTh yZApOB MOJHHHM B 3€MIII0, BBIPAKCHHAS HYepe3 YHMCIO MopakeHmil 1 kM’ 3eMHOI
MOBEPXHOCTH 3a TOJ, OINpPEHeNAeTCS II0 JaHHBIM METEOPOJIOTHYCCKUX HAOIIOJCHU B MecTe
pa3MenieHus 00BeKTa.

Ecmu ke IOTHOCTH ymapoB MONHUHM B 3eMimto N, HEHM3BECTHA, €€ MOXHO pAacCUUTaTh II0
cienyromeit hopmyie, 1/(1<M2 - TOM):

Ny = 6,7 - T4/100, (2.2)
rae Ty - CpeaHsas MPOJOIDKUTEIBHOCTH TPO3 B Hacax, ONpeNeNeHHas M0 PETHOHANBHBIM KapTaM
WHTEHCUBHOCTH TPO30BO IEATETHHOCTH.

2.3.4. [lapamMeTphl TOKOB MOJIHHH, NpeAjiaraemMbie 1js HOPMHUPOBAHUS CPEICTB 3aIIUTHI OT
3JIeKTPOMATHUTHBIX BO31eHCTBUI MOJTHUHI

KpoMe MexaHWYEeCKHX M TEepPMHUYECKHX BO3ACHCTBHA TOK MOJHHH CO3/1a€T MOIIHBIE HWMITYJIbCHI
QJICKTPOMAariuTHOT'O H3J1y4YCHU, KOTOpbIC MOTyT 6bIT]) l'[pId'-lPlHOﬁ TIOBPECIKACHU CHUCTEM,
BKJIFOHAIOIIHUX 060py]10BaHI/Ie CBA3HU, YIIpaBJICHU, aBTOMAaTHKH, BBIYUCIUTE/IbHBIC U I/IH(i)OpMa]_II/IOHH])Ie
yCTpOﬁCTBa u T. II. 3TI/I CJIOKHBIC U JOPOTroCTOAMIME CUCTEMbI UCIOJB3YIOTCSA BO MHOI'MX OTpaciiiaX
MPOU3BOJICTBA M Om3Heca. X moBpexIeHHe B pe3yibTaTe yaapa MOJHHUH KpalHE HEXKENATEIEHO 110
CO00pakeHUSIM OE30MACHOCTH, a TAKIKE IT0 SKOHOMUYECKUM COOOPaKCHUSM.

Yaap MOJHHM MOXKET COACpKaTh IJIMOO0 ETUHCTBEHHBIH HMITyJBC TOKAa, JHOO COCTOSITH U3
MOCTIETOBATEIEHOCTH UMITYJIBCOB, Pa3felCHHBIX MPOMEXYTKaMH BPEMEHH, 32 KOTOpBIE MPOTEKaeT
Ca0BIil COMPOBOXKAAIOMINI TOK. [lapameTphl MMITylbca TOKa IMEPBOTO KOMIIOHEHTA CYIIECTBEHHO
OTIIMYAIOTCS OT XapaKTEPUCTHK MMITYJIHCOB MOCIEAYIOMINX KOMIIOHEHTOB. Hinke mpuBOAATCS JaHHBIE,
XapaKTepU3YIOIIMe PacyeTHhIE IMapaMeTpbl WMIYJIbCOB TOKA MEPBOTO M MOCIEIYIOMNX HMITYJIHECOB
(tabn. 2.4 u 2.5), a Taxke ATUTENHLHOrO TOKa (Tadi. 2.6) B nay3ax MeXIy UMITYJIbCAMH JJIsl OOBIYHBIX
00BEKTOB TIPH Pa3IMYHBIX YPOBHAX 3aIUTHI.

Tabmuua 2.4
ITapameTpbl NePBOro HMIYJIbCA TOKA MOJTHUHU
[Tapametp TOKa YpoBeHb 3aLIUTHL
I I ", v
MakcumyM Toka |, KA 200 150 100
JmurensHocTh (ponTa T4, MKC 10 10 10
Bpewmst nonycnana 7T, MKC 350 350 350
3apsix B ummynbee Q oy ¥, Kot 100 75 50
VY nenbHast sueprus B umnyssce W/R**, M/hx/Om 10 5,6 2,5

* TIockosbKy 3HAUMTEIbHAs YacTh 00wero 3apana Q.y, NPUXOIAUTCS Ha MEPBBIH MMITYJIbC, I0JAraeTcs, YTo
001uii 3apsi BceX KOPOTKUX MMITYJIBCOB PaBEH NPUBEICHHOMN BEIMYUHE.

** TIoCKONBKY 3HAYUTENbHAsh 4YacTh OOwIeH ymenpHOW dHeprud W/R mpuxoguTcst HA MEPBBI HMITYIIbC,
TI0J1araeTcsl, 4YTo 00Mmuit 3apsx BceX KOPOTKHX MMITYJIECOB PAaBEH IPUBEACHHON BEIHINHE.

Tabnumna 2.5
IIapameTpbl nmocjiey0LIero HUMMYJAbCa TOKA MOJHUHU
ITapameTp TOKa YpOBEHb 3aLUTHI
[ I i, 1v
Maxkcumym ToKa |, KA 50 37,5 25
JmrensHOCTH PpoHTa T, MKC 0,25 0,25 0,25
Bpewmst nonycnana 7T, MKC 100 100 100
CpenHsis KpyTH3HA a, KA/MKC 200 150 100




Tabnuna 2.6

l'[apameTle AJIMTEJIbHOI'0 TOKA MOJIHUM B IIPOMEKYTKE MEKAY HMITYJIbCaMHU

[TapameTp TOKa YpOBEHb 3alUTHI
| I 11, v
3apsin Q >, Knn 200 150 100
JmarensHoCTh T, C 0,5 0,5 0,5

* Quu - 3apsa, oOyCIIOBIEHHBIH [UTUTENFHBIM MPOTEKAaHHEM TOKa B MEPHOJ MEXIY ABYMS MMITyJIbCAaMH TOKA
MOJHUH.

Cpeanuii TOK IpHOIM3UTEIBHO paBeH Q ., /T.
®dopMa UMITYJIECOB TOKa ONPEEIISIETCS CIEAYIONNM BbIPaKEHHEM:
i(t) = [1(te1)" - exp (-Ueo)] /h - [L+ (Y1), (2.2)
rze | - MakcuMyM TOKa;
h - ko3 duureHT, KOppEKTUPYIOLIHIT 3HAUCHHE MAKCHMYMa TOKa,
t - Bpems;
Ty - IOCTOSIHHAsI BpEMEHH JUIsl PpoHTa;
T, - IOCTOSIHHASI BPEMEHH IS CIIa/1a.
3Ha4YeHHsT TApaMeTPOB, BXOAAUINX B Gopmyiry (2.2), OMUCHIBAIOIIYI0 H3MEHEHHE TOKa MOJHHIH BO
BpPEMEHH, [IPUBECHEI B Ta0M. 2.7.

Tabmuma 2.7
3HayeHUs] NapaMeTPOB A1 pacyeTa (POPMbI HMIYJIbCA TOKA MOJHHH
ITapamerp IlepBblii UMITYJIBC ITocnenyomuil UMIyJIbC
YPOBEHb 3alLUTBI YPOBEHb 3aILUTEI
I I i, v I I I, v
I, KA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
T1, MKC 19,0 19,0 19,0 0,454 0,454 0,454
T, MKC 485 485 485 143 143 143
JUIMTENbHBI UMITyJIbC MOXET OBITh TPHHAT MPSAMOYIOJIBHBIM CO CpPeAHUM TOKoM | u

JUTATENILHOCTBIO T, COOTBETCTBYIOIUMHE JaHHBIM Ta0J1. 2.6.
3.3AIIMTA OT IIPSIMBIX YIAPOB MOJIHUA
3.1. KoMIuiekc cpeacTB MOJHHE3 AU ThI

Kommieke cpencTB MONHHE3AIIWTHI 3[JaHAN WM COOPY)KEHHI BKIIFOYaeT B ce0s yCTpOWCTBa
3aIUTHl OT TPSAMBIX yJapOB MOJHHM (BHEIIHss MOJHHe3amuTHas cuctema - M3C) m ycTpoiicTBa
3aIIUTHl OT BTOPUYHBIX BO3ACHCTBHUI MosHUH (BHYTpeHH1 M3C). B yacTHBIX ciydasx MOJTHHE3AIUTa
MOXET COJEpKaTh TOJIBKO BHEIIHHE WIN TOJBKO BHYTPEHHHE YCTpoOicTBa. B o0miem ciryuae dacTb
TOKOB MOJIHMH NIPOTEKAET MO 3JIEMEHTAM BHYTPEHHEH MOJIHHUE3AIIUTHI.

Buemnsis M3C MoxeT ObITh M30JIMPOBaHAa OT COOPYXKEHHUS (OTIEIBHO CTOSIINE MOJHHEOTBOJBI -
CTEP>KHEBbIE MJIM TPOCOBBIE, & TAKXKE COCEAHUE COOPY)KEHHMS, BHIIOJIHAIOIINE (DYHKIIMH €CTECTBEHHBIX
MOJIHUEOTBO/IOB) WJIM MOXET OBITH YCTAHOBJICHA Ha 3aIIMINAEMOM COOPYXXECHHUH M JlaKe OBITh €ro
YacThIO.

BHyTpeHHHE ycTpoiicTBa MOJHHE3ALIMTHI NPEJHA3HAUYEHBI ISl OTPaHMYECHUS SJIEKTPOMArHUTHBIX
BO3/IEIICTBHI TOKA MOJTHUM M TIPEIOTBPAIIECHHS CKPEHNI BHYTPH 3alHIAEMOTr0 00BEKTa.

Tokn MOJIHWHM, TONAAAIOIINE B MOJHUETIPHEMHHMKH, OTBOAATCS B 3a3€MJIMTENb HYEpe3 CHCTEMY
TOKOOTBOIOB (CITyCKOB) M PACTEKAIOTCS B 3eMJIC.

3.2. BuemHsas MOJTHHE3AIUTHAsI CHCTEMA

Buemnsis M3C B 0o01ieM ciiydae COCTOMT U3 MOJIHUETTPUEMHUKOB, TOKOOTBOJIOB M 3a3emMiinTesed. B




Cﬂy‘lae CIICHHUAJIBHOT'O HU3TrOTOBJICHUS UX MaTepI/laﬂ U CCUCHUA OOJIKHBI yZ[OBJ'leTBOpSITI) TpeGOBaHI/lﬂM
Tabm. 3.1.

Tabmuna 3.1
Marepuan 1 MUHNMAJILHbIE cedeHHUsI JieMeHTOB BHemHeit M3C
YpoBeHb Marepuan CedeHne, MM
3aIIUTEI MOJIHHEIPHEMHHUKA TOKOOTBOJIA 3a3eMIINTEIS
I-IvV Cranb 50 50 80
-1V AnroMuHAR 70 25 He mpumensercs
I-IvV Menp 35 16 50

[Mpumeuanue. Yka3aHHbIC 3HAYCHUS MOTYT OBITh YBEIMUYCHBI B 3aBUCUMOCTH OT MOBBIIICHHOW KOPPO3UHU MU
MEXaHUYECKUX BO3CUCTBUMN.

3.2.1. MoJiHnennpUEeMHUKH

3.2.1.1. O6mue cooOpakeHus

MonHHENPUEMHUKH MOTYT OBITh CIIEIUAIbHO yCTAHOBICHHBIMH, B TOM UYHCIIE HAa 00BEKTE, TNO0 nX
(YHKIIMM BBIIONHSAIOT KOHCTPYKTHUBHBIE 3JIEMEHTHI 3aI[UIIAEMOI0 00BEKTa; B IIOCIEIHEM CIydae OHU
Ha3bIBAIOTCS] €CTECTBEHHBIMHI MOJIHUETIPHEMHUKAMH.

MOJHUETIPUEMHUKH MOTYT COCTOSATh W3 TPOM3BOJILHONH KOMOMHAIIMU CIIEIYIOUIUX 3JIEMEHTOB:
CTep KHEH, HaTSHYTHIX ITPOBOJIOB (TPOCOB), CETYATHIX POBOJHUKOB (CETOK).

3.2.1.2. EcTecTBeHHBIE MOTHUETIPUEMHHUKH

Crenyromue KOHCTPYKTHBHBIE 3JIEMEHTHI 3/1aHMH M COOPYXXEHHH MOTYT PacCMaTpUBATHCS Kak
€CTECTBEHHbIE MOJIHUETIPUEMHUKU:

a) METAUTMYECKUE KPOBJIH 3aIIUIIAEMBIX 00BEKTOB NP YCIOBUH, YTO:

3JIEKTpUYECKas HEMPEPbIBHOCTh MEXy Pa3HBIMU JacTAMH o0OecriedeHa Ha JOJITHI CPOK;

TOJIIIMHA METAJUIa KPOBJIM COCTABISIET HE MEHEe BEJIMYMHBI [, MpuBeneHHOW B Tabmn. 3.2, ecnu
HEOOXO0ANMO MPEOXPaHNUTH KPOBITIO OT IMIOBPEKACHUS WIN TTPOXKOTa;

TOJII[MHA METajsla KPOBJIM cocTaBiisieT He MeHee 0,5 MM, ecnu ee HeoOs3aTeNbHO 3aINUINATH OT
MOBPEXICHUH 1 HET OIIACHOCTH BOCTIAMEHEHUSI HaXOSIIIMXCS O KPOBJIEH rOPIOYNX MaTEpPHAIIOB;

KPOBJII HE MMEET W30JSIIMOHHOTO TMOKpPbITUS. [Ipy 3TOM HEOONBIION CIIOW aHTHMKOPPO3UOHHOM
kpacku wim ciodd 0,5 MM acdaiabTOBOTO MOKPHITUS, WM CIOW | MM IIACTHKOBOTO TOKPBITUSI HE
CUMTAETCS U30JISLIKCH;

HEMETaJUIMYECKHE TOKPBITHS HA WM IO/ METAJUIMYECKOH KpOBJIEH HE BBIXOAAT 32 HPEAEIb
3alIMIIaeMOro 00beKTa;

0) MeraluIMYecKMe KOHCTPYKIHMH KpbliM ((epMbl, COelMHEHHas Mexay coOol cranbHas
apmarypa);

B) METAJUIMYECKHUE 3IEMEHTHI THIIA BOJOCTOUHBIX TPYO, YKpAIIEHUH, OTPaKACHUH 10 KParo KPBIIIH
U T. TI., €CJIM UX CCUCHNE HE MEHbIIE 3HAUCHUH, IPEAMICAHHBIX JUI1 OOBIYHBIX MOJHUETIPUEMHUKOB;

I) TEXHOJOTMYECKHE MeTaJUIMYecKue TPyObl M pe3epByapbl, €CIM OHH BBIIOJIHEHBI W3 MeTallla
TOJIIMHOW HE MeHee 2,5 MM M IPOIUIABJICHHE WM IPOXKOT 3TOr0 METajla HE MPUBEIET K OMACHBIM
VUM HEZIOITy CTUMBIM IOCIIEICTBHSIM;

JI) METAIIMYECKHE TPYObl M pe3epByaphl, €CIM OHM BBIMOJIHEHBI U3 MeTajlla TOJIMHON He MeHee
3Ha4YeHus t, mpuBeneHHOro B Tabiu. 3.2, M eclM NOBBINIEHHE TEMIIepaTypbl ¢ BHYTPEHHEH CTOPOHBI
00BEKTa B TOUKE yAapa MOJHUU HE NMPeICTaBIIseT OMaCHOCTH.

Tabmnuma 3.2

ToamuHa KPOBJIH, TPYObI MK KOPIyca pe3epByapa, BbINOJIHAOIUX (GyHKIMH
€CTeCTBEHHOT0 MOJTHHENIPHEeMHHKA

YpoBeHb 3alIUTHI Marepuan Tonmuua t, MM, HE MeHee
-1V Keneso 4
-1V Mens 5
-1V AmoMuHuR 7

3.2.2. ToxooTBOABI
3.2.2.1. OGrmme coobpaXkeHus




B 1ensix CHWKEHHS BEPOSTHOCTH BO3HMKHOBEHHS OIACHOTO HMCKPEHUS] TOKOOTBOABI IOJIKHBI
pacrosaratbCsi TaKUM 00pa3oM, 4TOObI MEXKY TOUKOW MOpaKEHHs U 3eMJISH:

a) TOK PacTEKaJICsl 110 HECKOJIbKUM MapaJuIelIbHBIM Iy TSIM;

0) nnMHa STUX MyTel Oblila OrpaHUYeHa 10 MHHIMYyMa.

3.2.2.2. PacnonoxxeHHue TOKOOTBOJAOB B YCTPOWCTBaX MOJHHME3ALIUTHI, M30JIMPOBAHHBIX OT
3aIIUIIAEMOr0 00BEKTa

Ecnn MoOnmHHMENIpUEMHHK COCTOMT M3 CTEp)KHEH, YCTAHOBJICHHBIX Ha OTACNIBHO CTOSIIMX ONOPax
(vm oztHOIT omope), Ha KaXKIYIO ONOpPY IOJDKEH OBITh NPEIyCMOTPEH MHHIMYM OJIMH TOKOOTBOI.

Ecnn MOJHHENPHEMHHK COCTOMT U3 OTAENBHO CTOSIIHMX TOPU30HTANBHBIX HPOBOJOB (TPOCOB) HIIH
U3 OJTHOT'O IIPOBOAA (TPOCa), Ha Kbl KOHEL Tpoca TpeOyeTcss MUHUMYM 110 OJHOMY TOKOOTBOZLY.

Ecin MonHuenpueMHHMK NpencTaBisieT co0OH ceTdaTylo KOHCTPYKLHIO, IIOJBELICHHYIO Haj
3alUINAeMbIM 00BEKTOM, Ha KaXIYI0 €€ Omopy TpeOyeTcs He MeHee OJHOro Tokoorsoja. Ooriee
KOJIMUECTBO TOKOOTBOJIOB JIOJKHO OBITH HE MEHEE JIBYX.

3.2.2.3. PacnonoxeHue TOKOOTBOJIOB IIPU HEM3OIMPOBAHHBIX YCTPOUCTBAX MOITHUE3AIIUTEI

TOKOOTBO/BI pacmoyiaraloTcs MO IMEPUMETPY 3allMIIaeMoro oObEeKTa TaKUM 00pa3oM, YTOOBI
Cpe/iHee PAaCcCTOSIHUE MEXAY HUMH ObIJIO HE MEHBIIE 3HaYEeHHH, IPUBEACHHBIX B Tabl. 3.3.

TOKOOTBOABI COSNUHSIOTCS TOPU3OHTAIBHBIMU IIOsiCAMH BOJIM3M MOBEPXHOCTH 3eMJIM M depes
Kaxaplie 20 M 110 BBICOTE 34aHUS.

Tabmuma 3.3

Cpemme PacCToOAHUA MEKITY TOKOOTBOAAMH B 3ABUCMMOCTH OT YPOBHHA 3AIIIUIIICHHOCTH

YpoBeHb 3aLTUTHI CpenHee paccTosiHUE, M
[ 10
1 15
11l 20
v 25

3.2.2.4. Yka3zaHus 1Mo pa3MeIleHHI0 TOKOOTBOIOB

JKenarenbHO, YTOOBI TOKOOTBOJBI PAaBHOMEPHO pPAacHOarajiuch IO IMEPUMETPY 3allHUIIaeMOro
o0bekTa. [1o BO3MOXHOCTH OHH TIPOKJIA/IBIBAIOTCS BOJIM3H YTIIIOB 3/IaHUH.

He wn3onmpoBaHHBIE OT 3alMIIAEMOr0 OOBEKTAa TOKOOTBOIBI IPOKIAABIBAIOTCS CIEAYIOIINM
obpazom:

€CII CTEHa BBINOJHEHA W3 HEroplYero MaTepHana, TOKOOTBOABI MOTYT ObITh 3aKpeIUICHBl Ha
TIOBEPXHOCTH CTECHBI WJIH IIPOXOJHUTH B CTCHE;

€CIIM CTEHa BBIIIOJHEHA W3 TOPIOYETO MaTepHaia, TOKOOTBOABI MOTYT OBITb 3aKpEIICHBI
HETIOCPEJCTBEHHO HA IOBEPXHOCTH CTEHBI, TaK YTOOBI MOBBIIIEHHE TEMIIEPATyphl NPU MPOTEKAHUH
TOKa MOJIHUM HE MPEACTABIIIIO OMACHOCTH AJIsl MaTepHaa CTCHBI;

€CIIM CTEHA BBINOJIHEHA M3 TOPIOYEro MaTephaia ¥ MOBBIIICHUE TeMIepaTypbl TOKOOTBOJOB
NPEJCTAaBISIET JUIl HEro OIacCHOCTh, TOKOOTBOZBI JIOJDKHBI PAcIoyiaraTbCsi TakuM 0Opa3oM, YTOOBI
paccTosiHAE MEXAy HHMHU M 3allMIiaeMbiM 00BEKTOM Bcernma mpemsimano 0,1 M. Metamndyeckue
CKOOBI JUISI KPEIUICHHSI TOKOOTBOJIOB MOT'YT OBITh B KOHTAKTE CO CTEHOH.

He cnenmyer mpokiagsiBaTh TOKOOTBOABI B BOJOCTOYHBIX TpybOax. Pexomenmyercs pasmeinarsb
TOKOOTBO/IBI HA MAaKCHMaJIbHO BO3MO>KHBIX PACCTOSHUSAX OT ABEPEH U OKOH.

TOKOOTBO/BI MPOKJIAABIBAIOTCSA IO MPSIMBIM M BEPTHUKAIBHBIM JIMHHUSAM, TaK YTOOBI MyTh [0 3E€MIIH
OBUT 110 BO3MOXKHOCTH KpaTdaiimiM. He pexoMeHayeTcst mpokiagKa TOKOOTBOAOB B BUJIE TIETETb.

3.2.2.5. EcTecTBEHHBIE DIIEMEHTHI TOKOOTBOIOB

Crnenyromupe  KOHCTPYKTHBHBIE — 3JIEMEHTBl  3J@HMH  MOTYT  CUHTAThCS  €CTECTBEHHBIMH
TOKOOTBOZIAMHU:

a) METATMIECKUE KOHCTPYKIUH IIPU YCIIOBHH, YTO:

QJICKTPHUUCCKAad HEMPEPBIBHOCTb MEKAY pPA3HBIMU JJIEMCHTaAMU  ABJIACTCA [lOJ'IFOBe'-IHOﬁ u
COOTBETCTBYET TpeboBanusM 1. 3.2.4.2;

OHM HUMEIOT HE MEHBIIME pa3Mephl, 4eM TpeOyloTCs sl CIELHUAIbHO IPEIYyCMOTPEHHBIX
TOKOOTBOZIOB. MeTaJuin4ecKiue KOHCTPYKIMH MOTYT UMETh M30JISILIMOHHOE TIOKPBITHUE;

0) METaJUIMYECKUH KapKac 3/1aHUs I COOPYIKEHHSL;

B) COCIMHEHHAs MEXIy coOOM cTabHas apMaTypa 3[aHus WM COOPY>KEHHS;

r) 9acté (pacama, mpoGUIMPOBaHHBIE PIEMEHTHI U OMMOPHBIE METAIUTHYECKHEe KOHCTPYKIUH (acana
IpU YCIOBUH, YTO MX pPa3Mepbl COOTBETCTBYIOT YKa3aHHSIM, OTHOCAIIMMCS K TOKOOTBOJAAM, a HX
TOJIIMHA cocTaBisieT He MeHee 0,5 MM.




Merajunyeckas — apMarypa  JKkeJie300€TOHHBIX ~ CTPOCHME  cuWTaercss — oOecrednBarolei
IJIEKTPUYECKYIO HENIPEPHIBHOCTbD, €CJIH OHA YJIOBJIETBOPSIET CIEIYIOINM YCIOBHUSIM:

npuMepHo 50 % coeauHEHUI BEpTHKAIBHBIX M FOPU3OHTANBHBIX CTEP>KHEH BBINOJIHEHBI CBapKOil
WJIM UIMEIOT JKECTKYIO CBA3b (00JITOBOE KpEIUIEHHE, BSI3Ka ITPOBOJIOKOH );

JJIEKTPUYECKas HENPephIBHOCTh O0ECHeYeHa MEXIy CTaJIbHOW apMaTypod pa3jIMuHBIX 3apaHee
3ar0TOBIICHHBIX OCTOHHBIX OJIOKOB M apMaTypol OETOHHBIX OJIOKOB, TOJTOTOBJICHHBIX HA MECTE.

B mpoknanke ropr30HTAIBHBIX MOSICOB HET HEOOXOIUMOCTH, €CIIA METAJUTHIECKUE KapKaChl 31aHMUs
WM CTaJbHAS apMaTypa xKele300eToHa HCIOTIB3YIOTCS KaK TOKOOTBOIBL.

3.2.3. 3azemaurenu

3.2.3.1. O6mme cooOpakeHus

Bo Bcex cmywasx, 3a HCKIIOYEHHEM HCIOJB30BAHUSA OTAEIBHO CTOSIIEr0 MOJHHUEOTBOJA,
3a3eMJIMTEb MOJIHME3AIUThl CJIEAyeT COBMECTUTh C 3a3eMIIMTENISIMH JJIEKTPOYCTAHOBOK M CPEJNCTB
ces3u. Ecnum »3TtM  3asemimmrenu JOJI’KHBI OBITH pa3acicHbl 1O KaKl/IM'J'II/l6O TEXHOJOTHYECCKUM
coOOpakeHHsIM, HUX ClleyeT OOBEOUHUTH B OOLIYI0 CHUCTEMY C IIOMOIIBIO CHUCTEMBl YpaBHHBaHHS
MOTEHIUAJIOB.

3.2.3.2. CnenuanbHO MPOKIIAbIBAEMbIE 3a3€MJISIOLIUE DIIEKTPOIbI

[emecoobpa3HO UCIIONB30BaTh CICIYIONINE THIBI 3a3eMIIMTENCH: OJUH WIH HECKOJIBKO KOHTYPOB,
BEepTUKaJbHBIC (WM HAKIOHHBIC) DJEKTPOIBI, pAAWalbHO PACXOIAIIMECS DSJICKTPOABI  WIIH
3a3eMJISIOIINN KOHTYP, YIIOKEHHBIH Ha THE KOTIOBaHA, 3a3eMJISIFOIINAE CETKH.

CunpHO  3arimyONeHHBIE  3a3€MJIMTENH  OKAa3bIBAOTCA  A((GEKTHBHBIMH, €CIH  yAEIBHOE
COTIPOTHUBIIEHUE TPYHTA YMEHBIIAETCS C TIIyOMHOM M Ha OOJBIION TIIyOrHE OKa3bIBAETCS CYIIECTBEHHO
MEHBIIIE, YeM Ha YPOBHE OOBIYHOTO PaCIOI0KEHHUS.

3a3eMiInuTeNDL B BUAC HAPYKHOT'O KOHTYpa MpCANOYTHUTCIIBHO MPOKJIaAbIBAThL HA Fﬂy61/IHe HE MCHEC
0,5 M OT NOBEpXHOCTH 3e€MIIM U Ha PAcCTOSHUU HE MeHee | M OT CTeH. 3a3eMJISFOLIHE 3JIEKTPOJIbI
JIOJDKHBI pacriojiaratecs Ha riryouHe He MeHee 0,5 M 3a mpezenaMu 3amymaeMoro 00beKTa u ObITh KaKk
MOXHO 0OoJiee paBHOMEPHO PaCIpe/eNICHHBIMH; TIPH 3TOM HAJ0 CTPEMHUTHCS CBECTH K MUHHMYMY HX
B3aUMHOE YKpaHHPOBaHUE.

'myOvHa 3akiafkd W THIT 3a3€MILTIOIIMX DJIEKTPOJOB BBIOMPAIOTCS M3 YCJIOBHsI OOecrieueHHs
MUHUMAaJIbHON KOPpPO3HWH, a TakKe BO3MOXKHO MCHBIICH CE30HHOW BapHAallMK CONPOTHUBIICHUS
3a3eMJICHHS B PE3YJIbTaTe BBICHIXaHUS U IPOMEp3aHus TPYHTA.

3.2.3.3. EcTecTBeHHBIE 3a3eMIISIOMINE STICKTPOIBI

B xauecTBe 3a3eMIIIONINX AJIEKTPOIOB MOXKET HCIIOJIB30BAaThCA COEAWHEHHAs MeEXIy co00it
apMaTtypa JKele300eToOHa WM WHBIE [OJ3€MHBIE METAJUIMYECKHE KOHCTPYKIMH, OTBEYaloIine
TpeboBanuaM 1. 3.2.2.5. Eciu apmaTypa 5keine300eTOHa HCTIONIb3YEeTCs KaK 3a3€MIISIOIINE 3JICKTPOIBI,
IIOBBIIIICHHBIC Tpe6OBaHl/IH NpeaAbABIIAIOTCA K MECTaM €€ CoeﬂHHeHHﬁ, ‘1T06I)I HUCKIIIOYUTH
MeXaHH4ecKoe paspylieHue OeroHa. Ecim mcnosb3yercsi npeaHanpspkeHHbIH OETOH, CIEIyeT Y4ecTb
BO3MOJKHBIE TIOCJIEJICTBHSI NPOTEKaHUS TOKA MOJIHHM, KOTOPBIH MOXKET BBI3BaTh HEIOIyCTHUMBIC
MEXaHWYECKUE Harpy3KH.

3.2.4. Kpensienue u coeguHeHusl dj1eMeHTOB BHemHeir M3C

3.2.4.1. Kpennenne

MonHHETTPHEMHUKN U TOKOOTBOJBI JKECTKO 3aKPEIUIIOTCS, TaK YTOOBI UCKITFOUUTH 000 pa3pbiB
WK oclableHne KpeIUIeHHs TIPOBOJAHUKOB TOJ MAEHCTBHEM JJIEKTPOJMHAMHYECKAX CHJI HIH
CIIyJaifHBIX MEXaHHYECKHX BO3ACUCTBHHA (HAaIpHMep, OT IOpHIBAa BETpa WM IANCHHUS CHEXHOTO
miacra).

3.2.4.2. CoennHeHns

KomanuectBo COG[[I/IHCHI/Iﬂ MMPOBOAHHWKA CBOAUTCA K MHWHHMAJIbHOMY. COC}II/IHCHI/Iﬂ BBIIIOJIHAKOTCSA
CBapKoOM, MaiiKo#, J0IyCKaeTCs TaKkKe BCTaBKa B 3aKUMHOW HAKOHEYHUK HJIH OOJITOBOE KPEIUICHHE.

3.3. Bb100p MOJIHHEOTBO/10B

3.3.1. O6uue coodpazkeHust

BriGop THHa W BBICOTHI MOJIHHEOTBOAOB IPOM3BOIMTCS HCXONA M3 3HAuYCHUil TpeOyeMmoii
HaJeKHOCTH P,. OOBEKT CUWTaeTCs 3alIUILCHHBIM, €CJIH COBOKYIHOCTH BCEX €r0 MOJIHHEOTBOIOB
o0ecrieunBaeT HaJeXKHOCTh 3allUTHl HE MeHee P,.

Bo Bcex cimywasx cucTeMa 3alIMTHl OT MpPSAMBIX YIOApOB MOJHUM BBIOMpaeTcs TakK, YTOOBI
MaKCHMAJIbHO HCIIOJIB30BAJIMCh €CTECTBEHHBIC MOJIHMEOTBOIBI, a €CIM oleclieynBaeMas HMH
3alIMIIEHHOCTh HEJOCTaTOYHA - B KOMOMHAIMHY CO CIIENUAIbHO YCTaHOBJIEHHBIMUA MOJIHUEOTBOIAMH.

B o01iem ciydae BEIOOp MOJIHHEOTBOJIOB JIOJDKEH HPOU3BOIUTHCS IIPH TOMOLIH COOTBETCTBYIOIINX
KOMITBIOTEPHBIX TIPOrPaMM, CIIOCOOHBIX BBIYHMCIIATH 30HBI 3aLUTHI WIIM BEPOATHOCTD MTPOPHIBA MOJIHUH
B 00BEKT (Tpymity 00BEKTOB) JIF000H KOH(UTYpaLUK MPH ITPOU3BOIEHOM PACIIONIOKEHUH ITPAKTUUECKH



J'IIOGOFO qucjia MOJIHUCOTBOAOB pa3IMYHbIX TUIIOB.

IIpy npouyMx paBHBIX YCIOBUSAX BBICOTY MOJIHMEOTBOJOB MOXHO CHU3UTh, €CIM BMECTO
CTCPKHEBBIX KOHCTPYKIMA MPUMEHSATh TPOCOBBIC, OCOOCHHO IIPH WX IIOJBECKE II0 BHEITHEMY
epUMETpy 00BEKTA.

Ecmn  3ammta  oObekta oOecrmeywBaeTcss MPOCTEUIIMMH — MOJHHEOTBOJAMH  (OJIUHOYHBIM
CTEp)KHEBBIM, OJUHOYHBIM TPOCOBBIM, JBOHHBIM CTEP)KHEBBIM, TBOWHBIM TPOCOBBIM, 3aMKHYTBHIM
TPOCOBEIM), pa3Mephl MOJHHEOTBOJOB MOXKHO OIPENENsiTh, MOJB3YACh 3aJaHHBIMH B HACTOAIIEM
HOpPMATHBE 30HAMH 3aIIUTHL

B ciydae mpoeKTHpoBaHUS MOJHUE3AIIUTHI JJIs1 OOBIYHOTO 0OBEKTa, BO3MOXKHO OIpEesieHHE 30H
3aIIMTHI 110 3AMUTHOMY YIJIy WIIM METOJIOM KaTsleics: chepbl COrNIacCHO cTaHmapTy MexayHapoIHOH
anektporexHuueckoit komuccuu (IEC  1024) mnpu  ycnoBuM, 4YTO pacueTHbie TPeOOBaHMUS
MexIyHapOIHOW 3JCKTPOTEXHUYCCKONH KOMHUCCHU OKa3bIBAIOTCS 00Jiee JKECTKUMHM, YeM TpeOOBaHUS
Hacrosmed MHcTpykuuu.

3.3.2. TunoBbIe 30HBI 32ALIUTHI CTEPKHEBBIX U TPOCOBBLIX MOJTHUEOTBOA0B

3.3.2.1. 30HbI 3aIUTHI OJUHOYHOTO CTEP>KHEBOTO MOJTHUEOTBOAA

CraHgapTHOW 30HOW 3alIUTHl OJMHOYHOTO CTEPXKHEBOI'O MOJHHUEOTBOAA BHICOTOW h sBiseTcs
KpYroBo# KOHyC BBICOTOM hy < h, BeprmHa KOTOPOro coBMagaeT ¢ BEpTUKAIBHON 0CHI0 MOJTHHEOTBOIA
(puc. 3.1). ['abapuThl 30HBI ONPEEIAIOTCS JBYMS MapaMeTpaMH: BBICOTOW KoHyca hy m pamunycom
KOHyca Ha YPOBHE 3eMIIH [.

[TpuBeneHHbIe HIDKE pacueTHble GOpMYJIbI (Ta0. 3.4) MPUrOAHBI Ui MOJIHUEOTBOIOB BBICOTOI 110
150 M. IIpu Gosee BEICOKMX MOJTHHEOTBOAAX CIEIYET MOIb30BaThCS CIEIMAIbHON METOJUKON pacyera.

o |
r
» X
=
TTrrYrTITITYY ....,.,.r,'

Puc. 3.1. 30oHa 3amUTEI OIMHOYHOTO CTEPKHEBOTO MOJTHIEOTBO 1A

Jna 30HBI 3amuTel TpeOyeMoil HamexHOCcTH (puc. 3.1) paauyc rOPU3OHTAIBHOIO CEYeHMA Iy Ha
BoicoTe hy onpenensercs mo Gopmyire:

r, = M (3.1)
ho
Ta6mumua 3.4

Pacuer 30HbI 3alIMTHI OAMHOYHOI'O CTEPKHEBOI'0 MOJIHUECOTBOAA

Hanexxnocts | BeicoTa MoHMEOTBOOA BsicoTa konyca hg, M Panuyc xonyca ry, M
3aIINTHI P, h, m
0,9 Ot 0 g0 100 0,85h 1,2h
Ot 100 s10 150 0,85h [1,2-10°(h-100)]h
0,99 Ot 0 o 30 0,8h 0,8h
Ot 30 10 100 0,8h [0,8-1,43-10°(h-30)]h
Ot 100 s10 150 [0,8-10°*(h-100)]h 0,7h
0,999 Ot 0 go 30 0,7h 0,6h
Ot 30 o 100 [0,7-7,14-10’4(h-30)]h [0,6-1,43-10’3(h-30)]h
Ot 100 no 150 [0,65-10'3(h-100)]h [0,5-2-10’3(h-100)]h

3.3.2.2. 30HbI 3aIIUTHI OJUHOYHOTO TPOCOBOTO MOJTHUEOTBO1a




30HBI 3aIUThl OAMHOYHOTO TPOCOBOI'0 MOJHHUEOTBOJA BBEICOTOM h OTpaHUYCHbBI
JABYCKAaTHBIMU  TTOBCPXHOCTAMMU, O6p33yIOIJ_lI/lMI/l B BCPTUKAJIBHOM CCUCHUU
TPEYTOJIbHUK C BepHIHHOﬁ Ha BBICOTC ho < h u ocHOBaHHEM Ha YPOBHEC 3€MJIN 2r0

CrangapTHbIe
CUMMCTPUYHBIMU
paBHOOEAPEHHBII
(puc. 3.2).

[TpuBeneHHbIe HIDKE pacyeTHbIE (GOpMYJIIbI (Tabi. 3.5) MPUrOAHBI U1t MOJIHUEOTBOIOB BBICOTOMH 110
150 m. IIpu Gompimeii BBICOTE CIEXyeT MONb30BaThCS CIEIMAIbHBEIM MPOTPAMMHEIM O00eCTICUCHHEM.
3mech W ganee moA N MOHMMAeTcss MUHMMAbHAs BBICOTA TPOCA HAl YPOBHEM 3eMiH (C yd4eToM
mpoBeca).
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Puc. 3.2. 3oHa 3a1uThl OIMHOYHOTO TPOCOBOT'O MOJTHUEOTBO/IA:
L - paccTosiHre MKy TOYKAMH [TOJIBECA TPOCOB

[Mosnymupuna r, 30HbI 3aIUTHI TpeOyeMoil HagexHocTH (puc. 3.2) Ha BicoTe hy OT MOBEPXHOCTH
3eMITH OTIPEACISICTCS. BBIPAKCHUEM:
AN
o
ITpu HEOOXOAUMOCTH PACHIMPUTH 3AIUIIAEMbIH 00bEM K TOPLAM 30HBI 3alIUTHI COOCTBEHHO
TPOCOBOTO  MOJIHMEOTBOJA MOIYT J00aBISATHCS 30HBI 3AlIUTBI HECYIIUX OIOpP, KOTOpPbIE
paccuuThIBatOTCS M0 (HOpMyJiaM OJMHOYHBIX CTEPIKHEBBIX MOJIHHUEOTBOJIOB, MPEICTABICHHBIM B Ta0JI.
3.4. B cmyyae OONBIIMX TNPOBECOB TPOCOB, HANPHUMEP, Y BO3AYUIHBIX JIMHUHA HJIEKTPOIEpeNadH,
PEKOMEHYETCSl PacCUUTHIBATh OOECIIEYMBAEMYIO BEPOSITHOCTH HPOPbIBA MOJHHUU NPOTPAMMHBIMHU
METOAaMH, MOCKOJIbKY MNOCTPOCHUC 30H 3aIUTHI 11O MUHHUMAJILHOM BBICOTE TpoCa B MPOJIETC MOKCT
MIPUBECTH K HEOIIPABIaHHBIM 3aTpaTam.

(3.2)

Tabmuma 3.5

Pac4eT 30HBI 321U THI OJMHOYHOT O TPOCOBOI0 MOJIHHCOTBOAA

Hanexxnocte |BricoTa MosiHMEOTBOIA Bsicora konyca hg, M Panuyc konyca ro, M
3aIUTHI P, h, m
0,9 Ot 0 10 150 0,87h 1,5h
0,99 Ot 0 10 30 0,8h 0,95h
Ot 30 10 100 0,8h [0,95-7,14-10™(h-30)]h
Ot 100 1o 150 0,8h [0,9-10°(h-100)]h
0,999 Ot 0 10 30 0,75h 0,7h
Or 30 1o 100 [0,75-4,28-10"(h-30)]h [0,7-1,43-10°%(h-30)]h
Ot 100 10 150 [0,72-10°%(h-100)]h [0,6-10"%(h-100)]h

3.3.2.3. 30HbI 3aIMUTHI IBOMHOTO CTEP>KHEBOI'O MOJIHUEOTBOA

MonHneoTBo

CUHUTACTCA

JIBOMHEIM,

Korga paccTosiHue

MCKIY CTCPIKHCBBIMU

MOJIHUETIPUEMHHKaMH L He mpeBbIIaeT npenenbHOM BennunHbl Lma. B mpoTuBHOM ciywae oba
MOJIHHEOTBO/A PaCCMaTPHUBAIOTCS KaK OANHOYHBIE.
Konurypanust BepTHKaIbHBIX U TOPU30HTAIBHBIX CEUCHWH CTAHIAPTHBIX 30H 3aIIUTHI JBOHHOTO

CTEPXKHEBOTO MOJTHHEOTBOMA (BBICOTOH h M paccrosHrem L MeXIy MOJHHEOTBOIAMH) TPEACTaBIICHA
Ha puc. 3.3. IloctpoeHne BHeHmIHMX oOJacTeil 30H [BOMHOTO MOJIHHEOTBOAA (IIOIYKOHYCOB C
rabaputamu hy, rg) npomsBomurcst 1o Qopmyimam Tabia. 3.4 I OMMHOYHBIX CTEPIKHEBBIX
MOJIHHEOTBOIOB. Pa3Mepbl BHYTPEHHHX 00acTeill ompenessrorcs: napamerpamu hg u h¢, mepBbiii u3



KOTOPBIX 33JacT MaKCHMAaJIbHYIO BBICOTY 30HBI HEMOCPEIACTBEHHO y MOJIHUEOTBOJOB, a BTOPOH -
MUHHMAJIbHYIO BBICOTY 30HBI IOCEPEAMHE MEXKIY MOJIHHEOTBOAaMH. [IpH pacCTOSHUU MEXIY
MmosHueoTBogamu L < L. rpanuia 3ousl He umeet npoBeca (he = hg). st paccrostamii Lo < L > Lpax
BbIcOTa N onpeienseTcs Mo BRIPaKEHUIO

L...—L
h, =—max "= p . (3.3)
L. —
max LC
Bxopmsmine B HeTo mpenenbHbIe PAacCTOSHUS L gy B L BEIYUCIISIOTCS 1O SMIIUpHYECKIM (popMyiam
Tab1. 3.6, IPUTOIHBIM IJI1 MOJHHEOTBOAOB BEICOTOH 10 150 M. IIpu Goublelt BEICOTE MOTHHEOTBOZOB
CJIEIIyeT TOJIb30BaThCS CIEIHUANTBHBIM IPOTPAMMHBIM 00ECTICICHUEM.
Pa3mepsl TOPH30HTAIBHBIX CEUSHUH 30HBI BBIYUCIISIOTCS IO CIAEAYIOUIMM (OpMyJiaM, OOLIKUM JIIst
BCEX ypOBHEH HAJEKHOCTH 3aIUTHI:

MaKCHMMaJIbHas IOJYLIMPHUHA 30HbI ', B TOPU30HTAJIbHOM CCYCHHUM HA BBICOTE hx:

h,—h
r, = r0( 0 x); (34)
ho
/ B-B
v )
. th
hxl
Puc. 3.3. 30Ha 3a1uUTHI ABOMHOTO CTEPKHEBOIO MOIHUEOTBOAA
JUTHHA TOPU30HTAIbHOTO ceueHus Ly Ha Bbicote hy > he:
L(hy—h
=L =hy) (35)
2(h0 - hc)
npuuem mpu hy < h Ly = L/2;
IIUPHHA TOPU30HTAIBHOIO CEUCHIUSI B LICHTPE MEIKIY MOJHUEOTBOAAMH 2I ¢ Ha BbicoTe hy < h:
rp(h,—h
cx: 0( C X). (36)
hC
Tabnuna 3.6

Pacuyer mapaMeTpoB 30HBI 3aLUTHI IBOIHOT0 CTEPKHEBOT0 MOJTHHEOTBOAA

HazexxsocTs | BeicoTa MoiHHEOTBOAA L max, M Lo, M
3aIuThI P, h, m

0,9 Ot 0 10 30 5,75h 2,5h

Ot 30 mo 100 [5,75-3,57-10°(h-30)]h 2,5h

Ot 100 o 150 5,5h 2,5h




0,99 Ot 0 110 30 4,75h 2,25h
Ot 30 510 100 [4,75-3,57-10°(h-30)]h [2,25-0,01007 (h-30)]h
Or 100 z10 150 4,5h 1,5h

0,999 Ot 0 110 30 4,25h 2,25h
O 30 510 100 [4,25-3,57-10°(h-30)]h [2,25-0,01007 (h-30)]h
O 100 110 150 4,0 1,5h

3.3.2.4. 30HBI 3aIIUTHI ABOWHOT'O TPOCOBOT'O MOJTHHEOTBO/IA

MOJIHUEOTBOI CUMTAECTCS JIBOWHBIM, KOTJIa pAacCTOSHHE MeEXIy Tpocamu L He mpessbiiaer
npeienbHON BeMUUYUHBI Ly, B mpoTuBHOM ciiydae o0a MOJIHHMEOTBOJA pPacCMaTpHBAIOTCS Kak
OJTUHOYHBbIE.

Kondurypanusi BepTHKaIbHBIX U TOPHU30OHTAIBHBIX CEUEHUH CTAHIAPTHBIX 30H 3alUThI ABOMHOTO
TPOCOBOT'O MOJIHHEOTBOAA (BbICOTOU h M paccTosiHreM Mexay Tpocamu L) mpenacrasiena Ha puc. 3.4.
[ToctpoeHre BHEMIHMX 0OIacTedl 30H (ABYX OJHOCKATHBIX MOBEpPXHOCTEH ¢ rabapuramu hg, )
npou3BoAUTCs 110 popmynam Tadi. 3.5 aj1st OMMHOYHBIX TPOCOBBIX MOJIHUEOTBOIOB.

Puc. 3.4. 3ona 3a1uThl JBOMHOIO TPOCOBOI'O MOJIHUEOTBOIA

Pasmepbl BHYTpeHHMX 00IacTeii onpenensatorcs napamMerpamu hg u he, nepBbiil U3 KOTOPBIX 3a1aeT
MaKCHMAJIbHYIO BBICOTY 30HBI HENOCPEACTBEHHO Y TPOCOB, & BTOPOM - MHUHMMAJIbHYIO BBICOTY 30HBI
nocepearHe Mexay Tpocamu. Ilpu paccrosHuu Mexay tpocamu L < L. rpaHuua 30HbI HE MMEET
nposeca (he = hg). s paccrostamii L < L > L e BBICOTa N OMpeensieTcst o BEIPaKEeHHUIO

h =mho. (3.7)

‘ Lmax - Lc
Bxopsmue B HEro npenenbHble PacCTOSHUS Lmay ¥ L BBIYUCIAIOTCA MO SMIUPUYECKHM (HopMyiaM
Tabm. 3.7, TNPUTOAHBIM JUIS TPOCOB C BBICOTOW moaBeca a0 150 M. Ilpu Oonpiielr BwICOTE
MOJIHUEOTBOOB CJIEYET HOJIb30BATHCS CIEUUAIbHBIM IIPOrPAMMHBIM 00eCTIeYeHHEM.
JlnvHa TOPH30HTATBHOTO CEUCHHS 30HBI 3aIUThI Ha BbicoTe hy ompexaensercs o Gopmyaam:
Iy =L/2 npu h > hy;

(3.8)
— L(hO — hx)
" 2(h0 - hc)
Jlyist pacmMpenust 3alnIaeMoro o0beMa Ha 30Hy JIBOWHOTO TPOCOBOT'O MOJTHHEOTBOIa MOXKET OBITh
HaJIOXKEHa 30Ha 3aIIUTHI ONOp, HECYIIUX TPOCHI, KOTOpast CTPOUTCS KaK 30Ha JBOMHHOTO CTEPKHEBOTO
MOJTHHEOTBOJIA, €CITN paccTosiHre L Mexay onopamu MeHbIIE L may, BRIMUCIEHHOTO 1O (hopMyIaM Tabi.
3.6. B mpoTMBHOM ciyyae ONOpBI JOJDKHBI pPaccCMaTpPUBATHCS KaK OJMHOYHBIE CTEP)KHEBBIC

| mpu 0 < h <h,.



MOJIHUCOTBO/IHI.

KOFJI& TPOCHI HCNTAapaJUICJIbHbI UJIU Pa3HOBLICOKH, 00 MX BBICOTA M3MEHSETCS 110 JUIMHE TIpOoJICTa,
A4 OHCHKW HAACKHOCTU HMX 3alllUThl CJICAYECT BOCHOJIB30BATHCA CIICHHUAJIBHBIM HPOrpaMMHBIM
obecneuenuem. Taxxe PCKOMCHAYCTCA MOCTYyNaTh IMpU OOJIBIINX npoBeCcax TpOCOB B MPOJICTE, YTOOBI
n30€KaTh U3IUIIHUX 3aI1aCOB 110 HaJC)KHOCTH 3alllUThI.

Tabmuma 3.7

Pacuer mapamMeTpoB 30HBI 3aIHUTHI IBOHHOI0 TPOCOBOI0 MOJIHHEOTBOAA

Hanexnocts BricoTa L max, M Le, M
3aIUTHl P, MoJIHHEoTBoa h, M
0,9 ot 0 10 150 6,0h 3,0h
0,99 ot 0 o 30 5,0h 2,5h
or 30 o 100 5,0h [2,5-7,14-10°%(h-30)]h
ot 100 0 150 [5,0-5-10°(h-100)]h [2,0-5-10°(h-100)]h
0,999 ot 0 110 30 4,75h 2,25h
ot 30 10 100 [4,75-3,57-10°(h-30)]h [2,25-3,57-10°(h-30)]h
ot 100 10 150 [4,5-5-10°(h-100)]h [2,0-5-10°(h-100)]h

3.3.2.5 30HbI 3alUTHI 3aMKHYTOI'O TPOCOBOTO MOJIHHEOTBOAA

Pacuetrnsie Qopmynsl m. 3.3.2.5 MOryT HMCHONB30BaThCs VISl ONPEAEIEHHS BBICOTHI II0/IBECA
3aMKHYTOT'O TPOCOBOT'O MOJIHMEOTBOA, NPEeIHA3HAYEHHOTO VIS 3aIlUTHI C TPeOyeMOoil HaJeKHOCThIO
00BeKTOB BBICOTOM hy < 30 M, pasMelieHHBIX Ha TPAMOYTOJBHOM IUIOMIIKE IUIOMAABI0 Sg BO
BHYTPEHHEM 00beMe 30HbI IPU MHHHMAJIbHOM TOPH30HTAIEHOM CMELICHHH MEXIY MOJHHUEOTBOJIOM H
o0wsexToM, paBHoM D (pmc. 3.5). Ilom BeIcOTOW mMomBeca Tpoca IMOApa3yMeBaeTCs MHHUMAIbHOE
PacCcTOsSHKE OT TPOCa JI0 IIOBEPXHOCTH 3EMJIM € YUETOM BO3MOJKHBIX IIPOBECOB B JIETHHI CE30H.

N, A

Puc. 3.5. 30Ha 3amuTH 3aMKHYTOTO TPOCOBOTO MOJTHHEOTBOIA

st pacuera h ucronb3yercst BeIpaskeHHe:
h=A + Bhy, (3.9)
B KOTOPOM KOHCTAaHTHI A W B ompemensroTcst B 3aBUCMMOCTH OT YPOBHS HA/ICKHOCTH 3aIUTHI 110
cnenyommmM hopMyIam:
a) HaJeKHOCTh 3amuTel P, = 0,99

A=-0,14+0,252(D - 5) + [0,127 + 6,4 - 10(D - 5)] \/87; (3.10)
B =1,05-9,08-103(D - 5) + [-3,44-10°+ 5,87-10°(D - 5)] \/S> ; (3.11)
0) HajexKHOCTH 3anmThl P, = 0,999
A=-0,08+0,324 (D - 5) + [0,161 + 2,41-10™* (D - 5)] \/87 ; (3.12)
B=1,1-0,0115 (D - 5) + [-4,24-10° + 1,25-10*(D - 5)] \/§. (3.13)

PacueTHble cOOTHOLIEHUS crpaBeuInBbl, kKorga D > 5 m. Pabora ¢ MEHBIIUMU TOPU30HTAIBEHBIMH
CMEUICHUSIMU TpOca Hellenecoo0pa3Ha M3-3a BHICOKOH BEPOSITHOCTH OOPATHBIX MEPEKPHITHI MOJIHUH C
Tpoca Ha 3alUIaeMbelii 00BeKT. [lo JKOHOMHYECKHM COOOpaXEHMSM 3aMKHYTHIE TPOCOBBIE
MOJIHUEOTBO/BI HE PEKOMEHAYIOTCS, Koraa TpeOyemast HaJie>KHOCTb 3aiuThl MenbIe 0,99.

Ecnu BbicoTa 00BeKkTa mpeBbimaeT 30 M, BBICOTAa 3aMKHYTOTO TPOCOBOTO MOJIHHEOTBOJA
OTIPEIETISIETCSI C MOMOIIBI0 MPOTrpaMMHOTO obecriedeHust. Takxke ciexyeT MoCTynaTh Ul 3aMKHYTOTO




KOHTYpa CJIOXKHOH (hOPMBI.

[Tocne BbIOOpa BBICOTHI MOJIHHEOTBOJIOB [0 MX 30HAaM 3alllUThl PEKOMEH/IYETCsI IIPOBEPUTH
(hakTHYECKYI0 BEpOSTHOCTh MPOPHIBa KOMITBIOTEPHBIMU CPEJCTBAMH, a B Cliydae 0OJBLIOro 3amaca Io
HaJIS)KHOCTH TIPOBECTH KOPPEKTUPOBKY, 3a]1aBasi MEHBIIYIO BBICOTY MOJIHHEOTBOJIOB.

3.3.3. Onpeaesienne 30H 3alUTHI 0 pekoMeHaanusiM MIK

Hwmwxe npuBomsTcs NpaBmiIa ONpENeNeHUs 30H 3allMThl JUIi OOBEKTOB BBICOTOH a0 60 M,
nuznoxennasle B crangapte MOK (IEC 1024-1-1). [Tpu npoeKTHpOBaHUN MOKET OBITH BBIOpaH JIFO00H
CIoco0 3allUThl, OJHAKO IPaKTHKa IOKA3bIBaeT LEJIeCOO0Pa3HOCTh HCIOJIB30BAHUS OTHCIBHBIX
METOZOB B CIEAYIOLIMX CIydasx:

METOJ 3aIUTHOTO yIJla UCIOJB3YeTCs A HPOCTHIX MO (OpMe COOPYKEHUH MM A MajeHbKHX
yacTeil OOJBIINX COOPY>KEHUH;

MeToll PUKTUBHOM Chephl MOIXOAUT IJIsl COOPYIKEHUI CIIOKHOI HOpMBI;

NPUMEHEHHE 3alllMTHOM CETKH IieJecoo0pa3Ho B 0O0IEeM ciydae W OCOOSHHO JUIs 3alUThl
MOBEPXHOCTEN.

B Tabmn. 3.8 must ypoBHel 3amutsl | - 1V npuBoAsSTCS 3HaYE€HHS YIIIOB NP BEPLIMHE 30HBI 3aIIUTHI,
panuycsl QUKTUBHOM cepsl, a TakKe MPEeIeNIbHO TOITyCTUMBIN IIar sS’eHKH CETKH.

Ta6muma 3.8

ITapameTpsl 11 pacdeTa MOJHHENIPHEMHHKOB 10 pekoMenganusaM MIK

YpoBeHb Pannyc VYromn a, °, mpu BepIINHE MOJTHAEOTBOA IS 3MaHUI HTar syeiixkn
3alMThl | (UKTUBHOMN PAa3IMIHOM BBICOTHI h, M CCTKH, M
cepnl R, M 20 30 45 60
| 20 25 * * * S
I 30 35 25 * * 10
11 45 45 35 25 * 10
v 60 55 45 35 25 20

* B aTux CliydasiX IPpUMEHUMBI TOJIBKO CETKU UJIA (bHKTI/IBHLIG C(I)epbl.

Crep)XHEeBBIE MOJHHEIPUEMHHAKH, MadThl M TPOCHI pPa3MEMIAlOTCA TaK, YTOOBI BCE YacTH
COOPY’KEHHSI HAXOIWIINCH B 30HE 3aLIUTHI, 00pPA30BAHHOM IO YIJIOM O K BEPTHKAJIH. 3aIIUTHBIN yroi
BeIOMpaercs mo Tabi. 3.8, mpudyeM h sBIETCA BBICOTON MOJHHMEOTBOJA HAJl IOBEPXHOCTHIO, KOTOpast
OyJeT 3amuiieHa.

MeToa 3amMTHOTO yria He HCHONb3yeTcs, eciu h Ooimbiie, yeM pamuyc (HKTHBHOU cdepsl,
OIIpe/IeTICHHBII B Ta0JI. 3.8 11l COOTBETCTBYIOLIETO YPOBHS 3aILUTHI.

Meron ¢uKTHBHOW cepbl HMCHONB3YETCS, YTOOBI ONPEAEINTh 30HY 3aIUUTHI IS YacTH WM
obyacTell coopy’KeHHus,, KOTha corjacHo TaOu. 3.4 MCKIIOUCHO OINpelesICHHE 30HBI 3aIUTHI 110
3amMTHOMY yriry. OOBEKT CUMTaeTcs 3alMIIEHHBIM, eciii (UKTHBHAs cdepa, Kacasch MOBEPXHOCTH
MOJTHHEOTBOA M TUIOCKOCTH, HAa KOTOPOH TOT YCTAHOBJIICH, HE MMEET OOIMMX TOYEK C 3aIlUIIaeMbIM
00BEKTOM.

CerTka 3aIlIAIIAET TOBEPXHOCTb, €CITH BBHITIOTHEHBI CIEAYIOIINE yCIOBHUS:

MIPOBOJIHUKHU CETKH MPOXOAAT MO KParo KPBIIIN, €CIIM KPBIIIa BBIXOTUT 3a TabapHTHBIC pa3Mepbl
3/1aHUS;

MIPOBO/IHUK CETKH MPOXOMT 110 KOHBKY KPBIIIN, €CJIM HAKJIOH KPbIIIH npessbiiaet 1/10;

OOKOBBIC MMOBEPXHOCTH COOPY)KEHHUS HA YPOBHSX BBIIIC, 4eM paaunyc GUKTUBHON chepbl (cM. Tabdi.
3.8), 3ammuiieHsl MOJTHUEOTBOJAAMH UITU CETKOM;

pasMepbl STYeHKH CeTKH He OOJIbIle MPUBEAEHHBIX B Ta0uI. 3.8;

CeTKa BBINOJHEHA TaKUM CIIOCOOOM, 4TOOBI TOK MOJHHMM MMEJ BCerna, 1o KpaiiHeH Mmepe, IBa
Pa3NUYHBIX ITyTH K 3a3€MIINTENI0; HUKAKUEe METaJUTMUECKHE YaCTH HE JOJDKHBI BBICTYIIATh 32 BHEITHHE
KOHTYPEI CETKH.

[TpoBOIHUKY CETKH TOJKHEI OBITH TPOJIOKEHBI, HACKOIBKO 3TO BO3MOXKHO, KPAaTYaHIITIMH Ty TSMH.

3.3.4. 3amuTa 371eKTPHYeCKNX MeTANINYeCKNX Ka0eJbHbIX JUHUM Nepefayn MarucTpajbHoi
W BHYTPHM30HOBBIX ceTeii CBSI3U

3.3.4.1. 3amuTa BHOBB IPOEKTUPYEMBIX KaOCTHHBIX JIMHUH

Ha BHOBP mNpOEKTHPYEMBIX U PEKOHCTPYHPYEMBIX KaOEIbHBIX JHMHHUAX MAarucTpaJbHOH U
BHYTPHU30HOBBIX CeTeﬁl CBs3U 3allIUTHBIC MEPOIPUATHA CICAYCT Npe€aAyCcMarpuBaTh B 06ﬂ3aTeJ'l]>HOM
MopsAAKE Ha TEX Yy4dacCTKax, /i€ BEpOsATHAsA IJIOTHOCTb HOBpe)K,HEHI/II‘/II (BepOHTHOe YHUCJIO OIIaCHBbIX
yIapOB MOJIHHH) MPEBBIIIACT JOMYCTUMYIO, YKa3aHHYIO B Ta01. 3.9.



! MarI/ICTpaJILHLIe CCTH - CCTU IJId nepeaavin I/IH(i)OpMaIII/II/I Ha OOJIbIIIHE pacCTOsAHUS; BHYTPHU30HOBLIC CETH -
CETH [JId nepeaain I/IH(i)OpMaIII/II/I MEXKIAY 00JIaCTHBIMH U paﬁOHHbIMPI HEHTpaMHU.

Tabmuna 3.9

JlomycTHMO€ Y1 CJI0 OMACHBIX YAapoB MoJiHuu Ha 100 kM Tpacchl B roa AJist
JIeKTPUYECKUX KabeJieil cBA3M

Tun xabens JommycTumoe pacueTHOE YUCIIO OMACHBIX YAapoB MoaHUM Ha 100
KM TPacchl B rof Ny
B TOPHBIX paifoHax u paifioHaxX CO CKaJIbHBIM B OCTaJIbHBIX
TPYHTOM IIPH yIEIEHOM COTIPOTHBIIEHNH Bhime 500 | pafioHax
OM-M U B paliloHaX BEYHOH MEp3JI0ThI

CHUMMETpUYHBIE OJHOYCTBEPOUHEIC 0,2 0,3
Y OIHOKOAKCHAJIbHbIC
CuMMeTpUYHEIE YeThIpex- " 0,1 0,2
CEeMUYETBEPOYHBIE
MHoromnapHbsIe KOaKCHAJIbHBIC 0,1 0,2
KabGenu 30H0BOIT B3N 0,3 0,5

3.3.4.2. 3amuTa HOBBIX JTHHUH, IPOKIIAIFIBAEMBIX BOJIH3H YK€ CYIIECTBYIOIIIX

Ecin mpoextupyemas kaOenbHast JMHUS IPOKIAbIBACTCS BONM3M CyLIECTBYIOIIEH KaOenbHOM
MarucTpalid W M3BECTHO (DAaKTHYECKOE YHUCIO MOBPEXICHUH IOCHeIHEeH 3a BpeMs SKCILTyaTallu
cpoxoMm He MeHee 10 JieT, TO MPU MPOSKTUPOBAHWM 3aIUTHI Kabess OT yIapOB MOJHHHM HOpMa Ha
JIONYCTHMYIO IUIOTHOCTh TMOBPEXKIEHWH MOJDKHA YYUTHIBaTh OTIMYME (AKTUYECKOW M pacdeTHOH
MOBPEXIAaEMOCTH CYIIECTBYIOIECH KaOenbHON JIMHUH.

B »sTOM ciydae nmomycTiMasi INIOTHOCTB No MOBPEXICHUH INPOEKTHPYEeMOH KaOenbHOW JHMHUM
HaXOJUTCSl YMHOXKEHHEM JOIyCTUMOM IIOTHOCTH M3 Taby. 3.9 Ha OTHOIIEHHWE pacdyeTHOW N, H
(hakTHIeCKOH Ny, MOBPEXKIAAEMOCTEH CYIIECTBYIOMETo Kabemns oT yaapoB MoixHuU Ha 100 KM Tpacchl B
TOX:

Ng =Ng (N,/ng).

3.3.4.3. 3amuTa CymecTBYIOMMX KaOeNbHBIX JINHIHA

Ha cymecTByrommx KaOeIbHBIX JMHHSX 3alIUTHbIE MEPONPHSTHS OCYLIECTBISIIOTCA Ha TeX
y4acTKax, IJie MIPOM30IIIN HOBPEXKICHNA OT YAApOB MOJIHMHM, IIPHUYEM JUIMHA 3aIIUIAEMOr0 y4JacTKa
OIpeaACIACTCd  YCIOBHUAMU  MECTHOCTHU (HpOT}DKeHHOCTI)IO BO3BBIIICHHOCTH HWJIM Y4YaCTKa C
MOBBIIIEHHBIM yJENbHBIM CONPOTHBICHUEM TpyHTa M T. I.), HO IpuHUMaeTcss He MeHee 100 M B
KaXIyl0 CTOPOHY OT MecTa IMOBpeXJIeHHs. B 3Tux ciayyasx mnpeaycMaTpuBaeTcsl MpPOKIagka
IPO303aIUTHBEIX TPOCOB B 3emie. Ecim noBpexnaercs kabelabHas JMHUS, YK€ MMEIOIas 3aluTy, TO
MOCJIE YCTPaHEHHs] IOBPEXICHNS TIPON3BOIUTCS TIPOBEPKa COCTOSIHUS CPEJCTB I'PO303ALHTHI U TOJIBKO
MIOCJIE 3TOTO NMPHUHUMAETCs pemeHne 00 000pyI0BaHUN JIOTIOIHUTEILHOM 3aIINTHI B BU/IE NPOKIAIKH
TPOCOB WJIM 3aMEHBI CYIIECTBYIOIIETO Kabens Ha Oojiee CTOWKHU K pa3psaaM MonHHH. PaGoTsl 1o
3aIIUTE JOJDKHBI OCYIIECTBIIATHCS Cpasy IOCIe yCTPAHEHHUSI TPO30BOTO MTOBPEKACHHS.

3.3.5. 3amuTa onTHYeCKUX Ka0eJbHBIX JUHMII NepeJayd MarucTpPajJbHONH W BHYTPHU30HOBBIX
ceTeil CBA3N

3.3.5.1. omycTuMOE YHUCIO ONACHBIX YJAPOB MOJHUHM B ONTHYECKHE JIMHUM MAaruCTPalbHON H
BHYTPHU30HOBBIX CETEH CBSA3U

Ha MIPOCKTUPYEMBIX OIITUYCCKUX Ka6eJ'II)HI)IX JIMHUAX TIepeaadun MaFHCTpaﬂbHOﬁ 1 BHYTPU3OHOBBIX
CeTel CBS3M 3alLUTHBIE MEPOIPUATHS OT IOBPEKACHUM yAapaMu MOJHHUMU IIPELyCMaTpPUBAIOTCS B
00513aTeIbHOM TOPSIIKE HAa T€X y4acTKax, I7Ie BEPOSTHOE YUCIIO OIACHBIX yIapOB MOJHHUM (BEpOSITHAS
TUIOTHOCTH OBPEX/ICHNI) B KaOeli PEeBBIIAeT JOIyCTUMOE YHCII0, yKa3aHHoe B Ta0u. 3.10.




Tabmuma 3.10

JonmycTMoe 41cJio ONacHbIX yaapoB MotHuU Ha 100 kM Tpaccsl
B IoJl ISl OTHYECKUX Kabeleii cBsi3n

Haznauenwne xabens B ropubix paiionax u paifoHax co CKaJIbHbIM I'PYHTOM IIpH yAEIbHOM | B ocTanmbHBIX
conpotusieHnH cBbimie 500 OM-M 1 B pailoHaX MHOTOJIETHEH MEp3IOThI pafioHax
Kabemun maructpanbHO 0,1 0,2
CETH CBSI3H
Kabemn BHyTpH30HOBOI 0,3 0,5
CETH CBSI3H

3.3.5.2. PexoMeHIyeMbIe KaTETOPUH MOJIHUECTOMKOCTH ONTUYECKUX KaOCIbHBIX JTNHUN

IIpy TPOEKTHPOBAaHMM ONTHYECKUX KAOENpHBIX JIMHUHA IIepeJaddl  IMpeayCMaTpUBAETCS
UCIIONB30BaHKe Kabelel, MMEIOINX KaTerOpHIO 0 MOJIHMECTOWKOCTH He HIDKE IIPUBEICHHBIX B Ta0M.
3.11, B 3aBUCHUMOCTH OT Ha3HA4eHHUs Kaleyei W yCIOBHM MPOKIaaKU. B 3TOM cilydae mpu mpokiaake
Kabesed Ha OTKPBITOM MECTHOCTH 3alUTHBIE MEpPBl MOTYT MOTPEOOBATHCS KpaiHe PEeaKo, TOJBKO B
palioHax C BBICOKUM YJEJIbHBIM COIIPOTUBICHUEM IPYHTA U MOBBIIEHHOW I'PO30BOM JEATEIBHOCTBIO.

Tabmuma 3.11

PeKOMeHZ[yeMbIe KaTeropuu 1o MOJIHHECTONKOCTH ONTHYECKHX KAa0eIbHbIX JNHUI

Paiionsl J1st MmarucTpanbHOU ceTH cBsi3u | il BHYyTPU30HOBBIX CETEN CBSA3H
C yIoempHBIM CONPOTHBICHHEM I-111 -1V
rpyHra g0 1000 Om-M
C yIoempHBIM CONPOTHBICHHEM I, 1 I-11
rpyHta cBblie 1000 OM-m
C MHOTOJICTHEMEP3IBIM | I, 1
TPYHTOM

3.3.5.3. 3amuTa CymecTBYIOMMX ONTHYECKUX KaOeIbHbBIX JIMHHHA

Ha cymecTtByrommx oONTHYECKHMX KaOeIbHBIX JIMHISIX TIepeladyd 3aIlluTHBIE MEPOIpPUATHL
OCYIIECTBIISTIOTCS] HA TEX Y9aCTKaX, IJI€ MPOU3OILIN MOBPEKACHUS OT YAapOB MOJHHH, IPUYEM JIJIHHA
3alIMIIAEMOr0 Y4acTKa ONpPEeessieTCsl YCIOBUSIMH MECTHOCTH (TIPOTSDKEHHOCTHIO BO3BBIIIEHHOCTH HITH
y4acTKa ¢ MOBBINIEHHBIM YAEIbHBIM CONPOTUBICHUEM TPYHTA U T. I1.), HO J0JKHA ObITh He MeHee 100
M B K@KAyH CTOPOHY OT MecTa MOBpEXICHUs. B 3THX ciydasx HEoOXOIMMO IpeaycMaTpuBarh
MPOKJIA/IKY 3alIUTHBIX IIPOBOJIOB.

PabGotbl 1m0 000pYZOBaHMIO 3aAIIUTHBIX MEP JOJDKHBI OCYLIECTBIISITHCS Cpa3y IMOCIE YCTPaHEHHS
TPO30BOTO MTOBPEKACHHS.

3.3.6. 3ammuTa OT YyAapOB MOJHHMHU JJIEeKTPUYECKHX U ONTHYeCKHX Kadeieil cBs3M,
NPOJIOKEHHBIX B HACEJIEHHOM NMyHKTe

[Tpu mpoxianke kabeneil B HACENIEHHOM ITYHKTE, KpOMe CiTydasi epecedeHus u commkeHus ¢ BJI
HanpsbkeHrneM 110 kB u BbIe, 3amiiTa OT yIapoB MOJHUH HE MPETyCMaTPHUBACTCS.

3.3.7. 3amura kaOejieil, MPOJIOKEHHBIX BJI0Jb OMYUIKHM Jeca, BOJU3M OTAEJbHO CTOSIIIUX
JaepeBbeB, ONOP, MAYT

3ammra Kabenel CBSI3M, MPOJIOKEHHBIX BIOJIb OMYIIKH JIeca, a Takke BOJIU3M OOBEKTOB BBICOTOM
O6onee 6 M (OTHENBHO CTOSALIUX JEPEBBHEB, OMOP JMHUMA CBSI3W, JIMHUK OJIIEKTpoONepenadd, Maur
MOJIHUEOTBOJIOB U T. I.) PEAyCMaTPUBAETCSI, ECIIM PACCTOSHUE MEXAY KabeseM u 0OBbeKTOM (MU ero
MOJI3EMHOM YaCTBI0) MEHEE PACCTOSHUH, MPUBEIACHHBIX B Tabn. 3.12 Ui pa3mUYHBIX 3HAYCHUN

YACTBHOTO COTPOTUBIICHUS 3E€MITH.
Tab6muma 3.12

JonycTumble paccTosiHUS MexAy KadeseM U 3a3eMJISIIOLIIMM KOHTYPOM (01opoii)

YaensHOE conpoTHBICHHE TPyHTa, OM-M HanMeHnbliee 1omycTUMOE pacCTOsIHUE, M
Jo 100 5
Bomee 100 mo 1000 10
Bonee 1000 15




4. 3AIIIMTA OT BTOPHYHBIX BO3JIEMCTBUIA MOJTHUHA
4.1. O01me Moo KeHus

B paznene 4 w3i0KeHBI OCHOBHBIE NPWHLMIIBI 3alIUTHl OT BTOPHYHBIX BO3JCHCTBHH MOJIHUH
SNEKTPUYECKUX H DSJCKTPOHHBIX CHCTEM ¢ ydeTtoM pexomeHmanuii MOK (crarmapt 61312). Otm
CHCTEMBbI HCTIONB3YIOTCSI BO MHOTHX OTPAcisX MPOM3BOACTBA, MPUMEHSIOMINX JOCTATOYHO CIIOXKHOE H
Joporocrosimee obopynoBanue. OHM 6oJiee UyBCTBUTEIBHBI K BO3JICHCTBHIO MOJTHHH, Y€M YCTpOICTBa
HpPEeABIIYIINX MOKOJICHHUH, M03TOMY HEO0XOIUMO MPUMEHSTH CIELHUAIbHBIE MEpPBI M0 UX 3aIUTE OT
OITaCHBIX BO3JCHCTBUI MOJIHUH.

4.2. 30HBI 3aI0UTHI OT BO3AEHCTBUA MOJTHUH

[TpocTpaHCTBO, B KOTOPOM PACIIONIOKEHBI AIEKTPUUECKHE U JIEKTPOHHBIE CHCTEMBI, IOJDKHO OBITH
pa3zseneHo Ha 30HBI Pa3IMYHOM CTENEHW 3alliuThl. 30HBI XapaKTEpPH3YIOTCS CYyLIECTBEHHBIM
M3MEHEHHEM 3JIEKTPOMAarHUTHBIX NTapaMeTpOB Ha rpaHuLax. B obiiem ciydae, yeM BbIIIE HOMEp 30HBI,
TEeM MEHBIIE 3HAUCHUS TApaMETPOB 3JIEKTPOMArHUTHBIX MOJICH, TOKOB U HANPSDKEHUH B IPOCTPAHCTBE
30HBL

3oHa 0 - 30Ha, r1e KXIbIA OOBEKT MOABEPIKEH NPSIMOMY YAapy MOJHHH, U IIOITOMY Yepe3 Hero
MOXKET INPOTEKaTb IOJHBIH TOK MOJHHMU. B 3Toi 007acTH 3JIEKTPOMarHUTHOE IIOJIE HMeEeT
MaKCUMaJIbHOE 3HAYCHHE.

3oHa O - 30Ha, rae OOBEKTH HE IOJBEPXKEHBI MPSAMOMY YAAPY MOJHHUH, HO JICKTPOMAarHUTHOE
1oJie He 0CNIabJIeHO U TaK)Ke MMEeT MaKCUMaJIbHOE 3HaUCHHE.

3oHa 1 - 30Ha, r1e 00BEKTHI HE MOIBEPKEHBI IPSMOMY yIapy MOJHHUH, U TOK BO BCEX MPOBOMASIINX
QJICMCHTAX BHYTPU 30HbI MCHbIIEC, YEM B 30HC OEn B 3TOM 30HE QJICKTPOMAriuTHOEC IOJIE MOXKET 6])IT])
0CJ1a0JICHO SKPaHUPOBAHHEM.

[Tpoune 30HBI yCTaHABIMBAIOTCS, €CIM TpeOyeTcss JaibHEHIIee yMEHbIIEHWE TOKa W/WIH
ociabyieHre IeKTPOMAarHUTHOTO TIOJIsT; TpeOOBaHM K apaMeTpaM 30H OIPEAEIISIIOTCS B COOTBETCTBUH
¢ TpeOOBaHMUAMHU K 3aIIUTE PA3INIHBIX 30H O0BEKTA.

OO1wwue NPUHIMIBI pa3IeNeH s 3alliIIaeMOro IPOCTPaHCTBA Ha 30HBI MOJIHHE3ALIUTHI TOKa3aHbI
Ha puc. 4.1.

Ha rpaHmmax 30H JOJDKHBI OCYIIECTBIISTBCS MEpPBl MO SKPAaHHUPOBAHUIO M COEAMHEHHIO BCEX
HEePeCceKaIOIINX I'PAHUIL METAJIIMYECKHX JIEMEHTOB M KOMMYHUKALMH.

JIBe mpOCTpaHCTBEHHO pa3JeieHHble 30HbI 1 C MOMOILBIO SKPAHUPOBAHHOTO COEJAWHEHUS MOTYT
00pa3oBath 0011yI0 30HY (puc. 4.2).

BAHHBIX
BBOJ

30HAO,

3azeMIIcHHE

3A3EMJIMTEJIb
azemncHue
Puc. 4.1. 30HBI 3a1IUTEI OT BO3AECHCTBUS MOJIHIH:

1 - 30HA 0 (BuewiHee okpyxeHnue); 2 - 3S0OHA 1 (BHYTpeHHsIs 3JIeKTPOMAarHUTHAs. 0OCTaHOBKA);
3-30HA 2; 4 - 30HA 2 (o6cranoBka BHyTpH Hikada); 5 - SOHA 3



30HAO0 »SKPAH1 30HAO
30HA 1 "~ 30HA 1

30HA
30HA 0 30HA 1

= 3A3SEMJIEHME

Puc. 4.2. O6peauHEHNE IBYX 30H
4.3. JxpaHupoBaHue

BKpaHI/lpOBaHHe SABJISICTCSI OCHOBHBIM CHOCO6OM YMEHBIICHHUSA 3JICKTPOMAariuTHBIX IMOMEX.

Mertamnueckass KOHCTPYKIHS CTPOHTEIBHOTO COOPY)KEHHS HCIOJb3YeTCS WM MOXET OBITh
UCTIOJIb30BaHA B KadyecTBe dKpaHa. [1o00Hast sKpaHHAs CTPYKTypa oOpasyercs, HallpuMep, CTaIbHON
apMaTypod KpBIIIH, CTCH, IOJOB 3[aHWSA, a TaKKEe METALIMYCCKUMH ICTalsIMH KpPBIMH, (acanos,
CTAJIFHBIMU KapKacaMH, PEUIeTKaMHU. JTa JKPAaHUPYIOIIas CTPYKTypa oOpa3yeT 3JICKTPOMArHUTHBIN
9KpaH C OTBEPCTUSAMH (32 CUET OKOH, JABEpEi, BEHTUIISALMOHHBIX OTBEPCTHIA, [Iara CETKU B apMaType,
menel B MeTautmueckoM (acame, OTBEPCTHH s JIMHUM DIEKTpOCHAOKeHWs ©u T. 1.). s
YMEHBILICHUSI BIUSIHUASL DJCKTPOMATHUTHBIX IIOJIEl BCE METAJUTMYECKHE ODJIEMEHThl 00beKTa
JIEKTPUUECKH OOBEAMHSIOTCS M COSAMHSIIOTCS ¢ CUCTEMON MOJIHUE3aUTHI (puc. 4.3).

Ecnu kabesu npoxXoasT MeXIy COCEIHHUMHU O0BEKTaMH, 3a3€MIIUTENH TTOCIASTHUX COCAMHSIOTCS /ISt
YBEJIMUYCHUA YHCia MapalyICJIbHBIX IMPOBOJHUKOB U YMCHBIICHUAA, 6narouap;1 9TOMY, TOKOB B Ka6eﬂﬂx.
TakoMy TpeOOBaHMIO XOPOIIO YJIOBJICTBOPSET CHCTEMa 3a3¢MJICHHUS B BUJE CeTKH. [|Jis yMEHBIICHUSA
HHAYIHUPOBAHHBIX IMOMEX MOKHO HMCIOJIB30BaTh:

BHEIIIHEE 3KPAaHUPOBAHUE;

PaIMOHATFHYIO POKITIATKY KaOCIbHBIX JIMHUM;

SKPaHUPOBAHUE JIMHUH MUTAHUS U CBSI3U.

Bce 3T MeponpusITHsi MOTYT OBITh BBIMOIHEHBI OJHOBPEMEHHO.

Ecnu BHYTpH 3allMIAEMOr0 MPOCTPAHCTBA HMEIOTCS DKPAHMPOBAHHBIC Ka0eIH, UX 3KPaHbI
COC/IMHSIFOTCS C CHCTEMOM MOJIHME3AIIUThl Ha 000MX KOHIIAX U Ha TPaHMIaX 30H.

Kabenu, unynipe ot oHOro 00beKTa K APYromy, 110 BCel JUTMHE YKIIAIbIBAIOTCS B METAJUIMYECKHE
TpyOBI, ceTdaTsie KopoOa WM >Kene300eTOHHBIE Kopoba C cerdyaToid apMaTypoil. Metamnmndeckue
3JeMEHTHl TPyO, KOpPOOOB M 5SKpaHBl Kalenel COETUHSIOTCA C YKAa3aHHBIMHA OOLMMH IIHHAMHU
00BEKTOB. MOXHO HE HCIIOJb30BaTh METAJUIMYECKHE KOPOOBI MM JIOTKH, €CJIM JKpaHbl KaOenen
CHOCO6HbI BBIACPKATH npeunonaraeMmﬁ TOK MOJIHHUH.
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Puc. 4.3. O0beiMHEHNE METAIIIMYECKUX DIIEMEHTOB 00BEKTA [UIsl YMEHBIICHHS BINSHHS
AJIEKTPOMArHUTHBIX TOJICH:
1 - cBapka Ha nepeceyeHusX MPOBOJOB; 2 - MACCHBHAs HENpPepbIBHAS ABEPHAs paMa; 3 - CBapKa Ha
Ka)KJIOM CTep)KHE

4.4. CoequneHus

COC,Z[I/IHeHI/IH MCTAJNIMYCCKHUX 3JICMCHTOB H606X0,III/IMLI JIE YMEHBIICHUS Pa3HOCTU NMOTCHIUAJIOB
MEXOAY HHUMH BHYTPH 3alllUIIaEMOI0 00BeKTA. COGI[I/IHGHI/ISI HaxoOAMINXCSA BHYTPH 3alliumiiacMoro



IMMPOCTPAHCTBA U MEPCCCKAIOIUX T'paHUILIbI 30H MOJIHUC3AIINUThI METAJUIMYCCKUX JJIEMEHTOB U CUCTEM
BBITNIOJIHAIOTCA Ha TpaHUIlaxX 30H. OCleJ,eCTBJ'lﬂTI) COCAMHCHUA CJICAYCT C NOMOLIbIO CHEIUAJIBHBIX
MPOBOJHUKOB WM 32)KUMOB M, KOTJa 3TO HEOOXOAMMO, C IIOMOIIBIO YCTPOMCTB 3alUTBl OT
NepeHanpsHKEHUH.

4.4.1. CoeqHeHHsI HA TPAHULIAX 30H

Bce Bxogsmme cHapyXH B OOBEKT IPOBOAHUKH COEANHSIOTCS C CHCTEMON MOJIHHE3AIINTHI.

Ecnu BHEIIHWE POBOIHUKH, CHIOBBIC KaOelu WM KabelH CBSI3M BXOIAT B OOBEKT B Pa3IMUHBIX
TOYKax, U II03TOMY MMEETCS HECKOJBKO OOLIMX IIHMH, MOCIEIHNE ITPUCOSANHSIIOTCS 10 KpaT4animemy
MyTH K 3aMKHYTOMY KOHTYPY 3a3€MJICHUSI WM apMaType KOHCTPYKIMH U METAIIMYECKOW BHEIIHEH
o0imoBKe (py ee HaMTUYWH). EcIu 3aMKHYTOTO KOHTYpa 3a3eMJICHHUS HET, yKa3aHHbIE OOIIHe IIHHBI
MPUCOEIUHSAIOTCS. K OTAENBHBIM 3a3€MJITIOLIMM JJICKTPOJAaM U COCIUHSAIOTCSI BHEIIHHM KOJIBIIEBBIM
IMPOBOAHUKOM HJIK Pa30pPBAHHBIM KOJIBIIOM. Ecnu BHemHue IMPOBOAHUKHU BXOJAT B 06’])6KT Hag SCMHeﬁ,
o0I1e MUHBI TPUCOEAUHSAIOTCS K TOPU30HTAIBHOMY KOJIBLIEBOMY NMPOBOAHUKY BHYTPH MJIM CHapy>KU
CTEH. DTOT NPOBOJHUK, B CBOIO OYEPE/Ib, COSIUHSACTCS C HIPKHUMH ITPOBOJHUKAMH U apMaTypOH.

[TpoBosHUKK W KaOenu, BXOISIINE B OOBEKT Ha YPOBHE 3EMIIM, PEKOMEHIYETCS COEAWHSTH C
CHCTEMOM MOJIHME3alIUTHl Ha 3TOM e ypoBHe. OOmias IIMHA B TOYKE BXoJa Kabeined B 3maHue
pacrionaraeTcs Kak MOKHO ONIDKe K 3a3e€MIIMTENI0 W apMarype KOHCTPYKIHMH, C KOTOPBIMH OHa
COE/IMHEHA.

Konb1ieBoii MPOBOAHMK COEAMHSETCS C apMaTypol WIIM APYTHMH 3KPaHUPYIOIIMMHU 3JIEMEHTAMH,
TaKUMU KaK MeTaJuIMuecKas OOJMIIOBKA, uepe3 Kaxzaple 5 M. MHHUMAalIbHOE IOIEPEeYHOE CEUCHUE
MEJTHBIX HJIH CTATBHBIX OLIMHKOBAHHBIX JIEKTPOIOB - 50 MM’

OOwue MuHKI U1 00BEKTOB, NMEIOIINX HH(POPMALMOHHBIE CUCTEMBI, TIe BIUSHUE TOKOB MOJHUH
npeamnojara€rcsa CBECTU K MUHUMYMY, CICAYCT U3roTaBJINBATh U3 METAJUNIMUCCKUX TIJIACTHUH C 6OJ'II)IJ_II/IM
YHCIIOM IPUCOSAUHEHHUH K apMaType WK APYTHM SKPaHUPYIOIIUM dJIEMEHTaM.

JIng KOHTAaKTHBIX COEIMHEHHMH M yCTPONCTB 3aIlUTHl OT MEPEHANPSDKEHHUM, PacloyIoKEeHHBIX Ha
rpannnax 30H 0 u 1, IPUHUMAIOTCSI TapaMeTpbl TOKOB, yKa3aHHble B TaOn. 2.3. Ilpu Hammumm
HECKOJIKMX TIPOBOJHUKOB HEOOXOMMO YUUTHIBATh PACIIpeIeNICHNE TOKOB 110 IPOBOIHUKAM.

Jlyist IpoBOTHUKOB U Kaleliel, BXOAAHNX B 0OBEKT Ha YPOBHE 3€MJIM, OLICHUBAETCS ITPOBOJMMAs
MMM 4acTh TOKa MOJIHHH.

CeueHHsI COCOMHUTENBHBIX MPOBOTHUKOB OIPENeNaroTcs corimacHo Tadnm. 4.1 u 4.2. Tabn. 4.1
UCTIONB3YETCs, €CIIN Yepe3 NMPOBOAALINN JIEMEHT NMpoTekaeT o6osee 25 % Toka MoimHMH, a Tabdmd. 4.2 -
eciu MeHee 25 %.

Tabnuma 4.1

Ceuenusi IPOBOJHUKOB, Yepe3 KOTOPHIE MPOTEKAET 00JIbIIASI YACTh TOKA MOJHUH

YpoBeHb 3allUThI Martepuan CeucHue, MMZ, HE MEHEe
-1V Menp 16
-1V AmoMuHHI 25
-1V Keneso 50

Tabmnuwua 4.2

Ceuenust NMPOBOJIHUKOB, Y€pP€3 KOTOPLIEC NPOTEKACT HESHAYUTEJIbHAA YaCTh TOKA MOJTHUHA

YpOBEHD 3aILUTHI Marepuan CedeHne, MM, HE MEHee
I-1v Mens 6
-1V AnroMuHAR 10
I-IvV XKeneszo 16

YCTpOoHCTBO 3alIUTHI OT NEPEHANPSHKCHUH BBHIOMPACTCS BBIACPKUBAIOLIMM YacTh TOKA MOJIHMH,
OTPaHWYMBAIOIINM TEPEHANPSIKEHUSI U OOPBIBAIOIIUM CONPOBOXKIAIOIINE TOKH IOCHIE TJIaBHBIX

HUMITYJIbCOB.

MakcumanbHoe nepeHanpsbkeHue Uma Ha BXOJ€ B 00BEKT KOOPJAMHUPYETCS C BBLIEPKHBACMbBIM

Halpsi>KEHUEM CUCTCMBI.

Yrober 3HaueHHEe Upy, CBOOWIOCH K MHHUMYMY, JHHHH TPHCOSAMHSIOTCS K OOIIeH IuHe

MMPOBOAHUKAMU MUHUMAJIbHOM JJINHBI.

Bcee MMpOBOAAIINE JJIEMEHTBI, TAKHUEC KakK KaOeIIbHbBIE JIMHUH, TCPCCCKAIOIHNUEC TI'paHUIbl 30H
MOJIHHUE3AallNUThl, COCAUHAIOTCA HAa 3THUX I'paHULIAX. COC,HI/IHCHI/IC OCYLICCTBJIACTCA Ha O6HICI71 IINHE, K




KOTOPOW Take MPUCOCIUHSIOTCS DKPAaHUPYIOIIME U JpyrHue MeTaJUIMYecKHe JIEMEHTHI (Harmpumep,
KOpITyca 000pYyI0BaHUS).

JIis KOHTAaKTHBIX 3a)KMMOB W YCTPOMCTB TOJABJICHHUS TEPCHANPSIKCHUN TapamMeTpsl TOKa
OIICHUBAIOTCSI B KAXKIOM OTACITHHOM clydyae. MakcHMallbHOE TEepPeHANPSDKECHUE Ha Ka)IOM TpaHUIle
KOOPAWHUPYETCS C  BBIACPKHUBACMBIM  HANPSOHKCHUEM  CHCTEMBL.  YCTPOHCTBA  3allUTHl  OT
MEpeHANPsHKEHNH Ha TpaHWIAX pa3IMIHbIX 30H TakkKe KOOPAMHHUPYIOTCS IO SHEPreTHIeCKUM
XapaKTEePUCTHKAM.

4.4.2. CoequHeHHs1 BHYTPH 3aIIMILAEMOro 00bemMa

Bce BHyTpeHHHE TPOBOISIINE SJIEMEHTHl 3HAYUTEIBHBIX pa3MEpOB, TaKHe KaK HaIpaBIIAIOLINE
TUQTOB, KpaHBl, METAJUINYECKHE IOJBI, paMbl METAJUIMYECKUX IBepel, TPyOBl, KabelabHbIE JOTKU
MIPHUCOETUHSIOTCS K ONMpKaiiie oOmiel muHe Wik APYroMy o0IIeMy COSAWHUTEIHFHOMY 3JIEMEHTY 110
KpaTqaﬁmeMy IMyTH. KenarenbHbl 1 JONOJIHUTEJIbHBIC COCAUHEHW A IPOBOAANIUX 3JICMCHTOB.

[TonepeuHble ceyeHUs] COEJMHUTENBHBIX TPOBOAHMUKOB yKa3aHbl B Tabn. 4.2. [Ipennonaraercs, 4ro
B COCJMHUTEIFHBIX MTPOBOIHUKAX MPOXOIUT TOJBKO HE3HAUNTEIIFHAS YaCTh TOKa MOJTHHU.

Bce oTkprITBIC TPOBOASIINIE YacTH HHAOOPMAIMOHHBIX CHUCTEM COCAMHSIOTCS B CIUHYIO ceTh. B
0CO0BIX CITydasix Takasi CeTb MOXKET HE UMETh COSIMHEHHSI C 3a3eMIIUTEIIEM.

Ectp mBa cmocoba mpucOemMHEHHS K 3a3€MIIUTENI0 METAUTMYECKUX YacTed WHPOPMAIMOHHBIX
CHCTEM, TaKMX KaK KOPITyca, 00O0JIOYKH WIIA KapKachl: COSAWHEHHS BBITOIHIIOTCS B BHIEC PaIUabHON
CHCTEMBI WX B BUJIC CETKH.

[Ipu wcmonp30BaHMM paguabHOW CHUCTEMBI BCE €€ METAUIMYECKHEe YacTH H3OJIUPYIOTCS OT
3a3eMJIUTENS] Ha BCEM MPOTSHKEHWH KPOME eIMHCTBEHHOHM TOYKH coeAnHEHHS ¢ HUM. OOBIYHO Takas
CHCTEMA UCTIONB3YEeTCS ISl OTHOCUTENHFHO HEOOIBIINX 0OBEKTOB, I/Ie BCE AIIEMEHTHI M KaOeIn BXOAAT
B 00BEKT B OJIHOM TOUKE.

PajnanpHas cucrema 3a3eMIIeHHs TPUCOEANHIETCS K O0ILel cucreme 3a3eMJICHUsI TOJIBKO B OJHOM
Touke (puc. 4.4). B aTOM cityyae Bce JIMHUM M Ka0Oesin MeXIy ycTpoiicTBaMu 000pYyJOBaHHUS TOIKHBI
MPOKJIAIBIBATECS TApaIUICThbHO O0Pa3yIOMIMM 3BE3y IPOBOJHUKAM 3a3€MJICHUS Ui YMEHBIICHUS
METIIM HHAYKTUBHOCTHU. biiaromapst 3a3eMIICHHIO B OTHOM TOYKE TOKH HU3KOH YacTOTHI, MOSIBIISIONIHECS
OpH yIape MOJHHH, HE IONaJalT B HHPOPMAIMOHHYIO cucTeMy. Kpome TOro, WCTOYHUKH
HU3KOYACTOTHBIX IIOMEX BHYTPH WH(MOPMAIIMOHHON CHCTEMBI HE CO3IAl0T TOKOB B CHCTEME
3a3emiieHH. BBOJ B 3alIUTHYIO 30HY MPOBOJOB MPOU3BOANTCS UCKIIOYUTEIHHO B IEHTPATBHON TOUKE
CHCTEMBI ypaBHUBAHUS MOTCHIMAIOB. YKa3aHHAs O0IIas TOYKa SBIACTCSA TAKKe HAWIYUIIUM MECTOM
MIPUCOEIUHEHMS] YCTPOMCTB 3aIMUThI OT IEPEHANPSKEHUH.

[Ipy WCHONB30BaHUM CETKH €€ METAUIMYEeCKHe YacTH HEe H30JHPYIOTCS OT OO0med CHCTeMbI
3azemsieHus (puc. 4.5). CeTka coemunsieTcsi ¢ oOmield cucteMoil BO MHOTUX Toukax. OOBIUHO ceTka
HCHOJIB3YETCA UIA MPOTAXKCHHBIX OTKPBITBIX CHUCTEM, I'IC 060py)1013aH1/1e CBA3aHO OOJIBIINM YHCIOM
Ppa3JIMYHbIX JIMHAN 1 Ka0ener u 1€ OHU BXOIST B OGT)CKT B Pa3JIMYHBIX TOYKaXx. B stom CJIydyac BCsA
cucreMa o0JIaJaeT HU3KMM CONpPOTHBIEHHEM Ha BCeX uacrtorax. Kpome Ttoro, 0Goibinoe 4HCIO
KOPOTKO3aMKHYTBIX KOHTYPOB CETKH 0CIa0IsieT MarHUTHOE TIoJIe BOIM3M MH(POPMAITMOHHONW CUCTEMEL.
[IpubopsI B 3aIUTHOM 30HE COCTUHSIIOTCS IPYT C APYTOM MO KpaTJaHIIUM PACCTOSIHUSAM HECKOJIbKUMH
MIPOBOTHIKAMH, a TAKXKE C METALITMYSCKIMH YaCTSAMH 3alIUIICHHON 30HBI M 3KpaHOM 30HBL. [Ipn sTOM
MaKCHMAaIIbHO UCIIONB3YIOTCS HMEIOINECS B yCTPOHCTBE METAIUTMYECKIE YacTH, TAKHE KaK apMarypa B
MOy, CTEHaX W Ha KpbIle, METADIMYSCKHE PEIIETKH, METAUIMIeckoe 00opyIoBaHHe
HEDJICKTPUIECKOTO Ha3HAUCHUS, TaKOe, Kak TPyObl, BEHTWISIIIMOHHEIE U KabeIbHbIe KOopooba.

Puc. 4.4. Cxema coeTMHEHHS TIPOBOJIOB AJIEKTPONIMTAHHMS U CBSI3H IIPU 3BE3/1000pa3HOM cHCTEME
YpaBHUBaHMS OTEHIUAJIOB:
1 - sKxpaH 3alUTHOM 30HBI; 2 - HIEKTPHUYECKast H30JISIHS; 3 - IPOBOJ CUCTEMBI YpaBHUBAHUS



MNOTCHIUAJIOB, 4 - HCHTpaJIbHasA TOYKa CUCTEMbI YpaBHHUBAHUA IMOTCHIINAJIOB,
5 - mpoBoza CBSI3H, 3JIEKTPOIUTAHUS

Puc. 4.5. Ceruaroe BbINONHEHNE CUCTEMB] yPaBHUBAHUS OTEHIIUAJIOB!
1 - 3KkpaH 3amMTHON 30HBI; 2 - IPOBOJHKK YPaBHUBAHMS IIOTEHIINAJIOB

Puc. 4.6. KoMiuiekcHO€ BBINOTHEHUE CUCTEMBl YPaBHUBAHUS TOTEHIIMAJIOB!
1 - sKpaH 3aIUTHOW 30HKI; 2 - JJIEKTpUYCCKast U30JIAIHUS; 3 - ICHTPAJIbHAS TOYKA CHCTEMBI
YpaBHHMBaHHS IOTECHIHAIOB

O06e xoH(pHUTYpaluK, paaraibHas U CETKa, MOTYT OBITh OOBEITMHEHBI B KOMILUICKCHYIO CHCTEMY Kak
Mmoka3aHo Ha puc. 4.6. OOBIYHO, XOTS 3TO U HE 005A3aTENBHO, COSAMHEHHE JOKATHHON CeTH 3a3eMIICHHUS
¢ 001Iell CHCTEMOH OCYILECTBIISETCS Ha IPAHUIIC 30HBI MOJIHHUE3AIIHUTHI.

4.5. 3azemiienne

OcHOBHas 33/1a4a 3a3eMIISIOIIET0 YCTPOMCTBA MOJIHME3AIUThl - OTBECTH KaK MOXXHO OOJIBIIYIO
yacTh Toka MosHuH (50 % u Oosnee) B 3emiro. OcTabHAast 4aCTh TOKA PACTEKAETCS [0 MOIXOMSIINM K
3aHHI0 KOMMYHHUKauusiM (oOojoukam kabened, TpyOam BojocHaOxeHuss u T. 1.) Ilpum stom He
BO3HMKAIOT OIIaCHBIC HANpsDKEHWS Ha CaMOM 3a3eMiIMTesie. DJTa 3ajada BBIIOJIHICTCS CETYaTou
CHCTEMOH IOJ 3[JaHWeM M BOKPYr Hero. 3a3eMJIIOIIME IPOBOJHHMKH OOpa3yroT ceTdaThlii KOHTYP,
oObeMHSIONMK apMaTypy OeToHa BHH3Y (QYHIAMEHTa. OTO OOBIYHBIA METOA  CO3JaHMA
3JIEKTPOMArHUTHOTO SKpaHa BHU3Y 37aHusA. KobIeBo# MPOBOAHUK BOKPYT 3[MaHHS W/WIH B OCTOHE Ha
nepudepun (QyHIAMEHTAa COCTUHSETCS C CHUCTEMOHW 3a3eMIICHHS 3a3eMIITFOIIUMH TPOBOIHHUKAMU
00BIYHO Yepe3 Kaxaple 5 M. BHeIHui 3a3eMIATeNb TPOBOIHUK MOXKET OBITH COCIMHEH C YKa3aHHBIMU
KOJIBLIEBBIMU TIPOBOTHUKAMH.

Apmarypa O6eroHa BHH3Y ()yHIAMEHTA COCIOMHSACTCS C CHCTEMOW 3a3eMileHHs. ApMmarypa IOJDKHA
00pa30BBIBATh CETKY, COEIMHEHHYIO C CHCTEMON 3a3eMIICHHUS OOBITHO Yepe3 KaxIbie 5 M.

MOHO HCIONB30BaTh CETKY M3 OI[MHKOBAHHOW CTalM C LIMPUHOM sueiikM OOBIYHO 5 M,
NPUBApEHHYIO WM MEXaHWYECKH NPUKPEIUICHHYIO K MPYThIM apMaTypbl O0BIYHO yepe3 KaxIblid 1 M.



KOHLI])I IMPOBOAHUKOB CCTKM MOI'YT CIIYXKHUTH 3a3€MJIAIOIIMMU MPOBOAHUKAMU JII COCAMHHUTEIIbHBIX
nosioc. Ha puc. 4.7 u 4.8 nmoka3zaHbl IPUMEPHI CETYATOTO 3a3€MIISIOIIETO YCTPOMCTRA.

CBsi3p 3a3¢MIIMTENII U CHCTEMBl COCAMHCHWI CO3/IaeT cucTemy 3a3emiieHus. OCHOBHas 3ajada
CUCTEMBI 3a3eMIICHHSI - YMCHBIIATh PA3HOCTh MOTCHIMAJIOB MEXIy JOOBIMH TOYKAMH 3IaHUS U
o0opynoBaHus. DTa 3ajJa4ya pemacTcs CO3JaHrueM OOJBIIOT0 KOJMYECTBA MAPAJUICIBHBIX MyTeH IS
TOKOB MOJIHAU U HaBEJCHHBIX TOKOB, OOpa3ylOUIUX CETh C HU3KHM COMPOTHBICHHUEM B IIUPOKOM
CIEKTPe 4acTOT. MHOXECTBEHHBIC M MApAJUICIbHBIC MyTH UMEIOT PA3IMYHbIC PE30HAHCHBIC YaCTOTHI.
MHOXECTBO KOHTYPOB C YaCTOTHO-3aBUCHUMBIMU COTIPOTHBJICHUSIMU CO3/AI0T SHHYIO CETh C HU3KUM
COIPOTHBIICHUEM [Isl [IOMEX PACCMATPUBAEMOIO CIIEKTpA.
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Puc. 4.7. Cetuaroe 3a3emisioniee Puc. 4.8. Ceruaroe 3a3emJstoliee yCTpOMCTBO
YCTPOMCTBO 3/1aHHMS: IIPOM3BOCTBEHHBIX COOPY KEHHH:

1 - ceTh coenuHeHUH; 2 - 3a3eMimTeNnb 1 - 3MaHus; 2 - OamHs; 3 - 00opynoBaHue; 4 - KaOeIbHBIN JIOTOK
4.6. YcTpoiicTBa 3aILMTHI OT MepeHanpsizKeHuit

VYerpoiictBa 3amuThl oT niepeHanpspkernid (Y3I1) ycraHaBIUBAIOTCS B MECTE TIePECeUCHUS IMHUEH
3JIEKTPOCHA0KEHHS, YIPABJICHHS, CBS3H, TEIEKOMMYHHUKAIWU TPAaHWULBl ABYX 30H JKPaHHPOBAHMS.
V3II KOOpAMHMPYIOT AN AOCTMXKEHHS MPHEMIIEMOTO pPACHpEAENeHHs Harpy3KH MEXIy HHMH B
COOTBETCTBHUHM C UX CTOHKOCTBIO K Pa3pyIIEHHUIO, @ TAKXKE JUIl YMEHBIICHNS BEPOATHOCTU Pa3pPYIICHH
3aIIUIAEMOT0 000PYI0BaHMS MO/ BO3/IEHCTBUEM TOKAa MOJIHUU (puc. 4.9).
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Puc. 4.9. [Ipumep ycranosku Y311 B 3ganuu

Pexomennyercss BXOIfIIMEe B 3JaHUE JIMHUM IHTaHWAS M CBSI3M COCIWHSATH OJHOM IIMHOW H
pacmonarate ux Y3II kak MOXHO OJFDKE OFHO K APyromy. OTO0 0COOEHHO BaXKHO B 3IaHUAX U3
HEOKPaHUPYIOIIETO MaTepuaia (IepeBa, Kupnuia u T. 1.). Y31 BEIOuparoTcs u yCTaHaBIMBAIOTCS Tak,
YTOOBI TOK MOJIHMHY OBIJI B OCHOBHOM OTBEJICH B CHCTEMY 3a3eMJICHUs Ha rpaHuie 30H 0 1 1.

Tak Kak 3HEprus TOKa MOJHUU B OCHOBHOM PacCEMBAETCs HA YKa3aHHOW I'PAHUIE, MTOCIEAYIOIUE
V3I1 3amumarT JUIIb OT OCTABIICHCS YHEPTHH M BO3ACHCTBHS 3JIEKTPOMATrHUTHOTO IMOJISI B 30HE 1.
Juis Hamnmydmeidl 3amyThl OT TepeHanpspDKeHuil mpu  ycraHoBke Y3II HCMONB3yrOT KOPOTKHE
COCAMHUTEIIbHBIC IPOBOJHUKH, BHIBOABI U Ka6eﬂlfl.

MCXO[{H us3 TpeGOBaHI/lﬁ KOOpAUHAIMKU H30JsIIUKW B CHUJIOBBIX YCTAHOBKax H yCTOﬁ‘lHBOCTH K
MOBPEXIICHUSM 3al1IaeMoro 000py10BaHus, HE00X0AUMO BEIOMPATh YpoBeHb Y311 1o HanpspkeHHIo
HIDKE MaKCHMaJIbHOTO 3HAa4yeHUs, YTOObI BO3JCHCTBHE Ha 3alMIIaeMoe 00OpyIOBaHHE Bcerjaa ObLIo



HUXKE JOMyCTUMOTO HampsbkeHus. Ecinum ypoBeHb YCTOMYMBOCTH K TOBPEXKICHHUSM HEU3BECTEH,
cJelyeT WCIOJb30BaTh OPUEHTHPOBOUHBIA WJIM TIOJYyUYEHHBIH B pPE3yJbTaTe€ HWCIBITAHUN YPOBEHbB.
Kommuecteo Y3II B 3amumniaeMoil CHCTEME 3aBHCUT OT YCTOHYMBOCTH 3alIUIAEMOT0 000PYIOBaHUS K
HMOBPEXJICHUAM U XapaKTepUCTUK camux Y3I1.

4.7. 3amuTa 000pyA0BaAHMS B CYLIECTBYIOIIUX 3AHUIX

Bce Bo3pacraroiiee  HCIOJIb30BAHUE  CIIOXKHOTO — DIIEKTPOHHOTO  OOOPYAOBaHUSI B yXKe
CYIIECTBYIOIUX 3[aHUsIX TpeOyeT OoJiee HAIe)KHON 3aIUThI OT MOJTHUU U JIPYTUX AJIEKTPOMArHUTHBIX
nomex. [IpyHMMaeTcs BO BHHMAaHHME, 4YTO B CYIIECTBYIOIIMX 3JaHHUSAX HEOOXOJMMbIE MEpBI MO
MOJIHHE3AIIUTE BBIOMPAIOT C Y4ETOM OCOOCHHOCTEW 3[1aHMsl, TAKUX KaK KOHCTPYKTHBHBIE DIIEMEHTBI,
CYIIECTBYIOIIEE CHIOBOE U MH(DOPMAI[OHHOE 000pYI0BaHHE.

HCO6XO[U/IMOCT]) B 3alllUTHBIX MEpax U UX BI)I60p OIIPEACIAIOT Ha OCHOBAHWU HMCXOJHBIX NAHHBIX,
KOTOpBIE COOMPAIOT HAa CTAJUM MPEANPOCKTHBIX W3bICKaHWi. [IpUMepHbIi MepeueHb TaKUX JaHHBIX
npuBejcH B Ta0. 4.3-4.6.

Ta6muma 4.3

HcxoaHble JaHHBIE 0 31AHUU U OKPY/KEHUUN

Ne /it XapaKkTepucTHKa
1 Marepuai 31aHus - KAMEHHasl KJ1aiKa, KUPITHY, JePeBO, XkKene300€ToH, CTaIbHOM KapKac
2 EnuHoe 31aHMe WM HECKOJIBKO OT/IENIbHBIX OJIOKOB C OOJIBIIMM KOJIMYECTBOM COEIMHEHUM
3 Hwuskoe u m1ockoe Win BEICOKOE 3/1aHue (pa3Mephl 3JaHMs)
4 CoennHeHa 1M apMaTypa [0 BCeMY 3JaHHI0?
5 CoerHeHa JIM SJIEKTPUYECKH MeTaJTHIecKasi 00IHuIoBKa?
6 Pasmepsl OKOH
7 Meercst 11 BHEIIHSS CUCTEMA MOJITHHAE3AIINATEI?
8 Tun ¥ KauecTBO BHEIHEH CUCTEMbI MOJIHHUE3AILMTHL
9 Tun no4Bsl (KaMeHb, 3eMJIsI)
10 3a3eMIICHHBIE 2JIEMEHTHI COCETHUX 3/IaHUH (BBICOTA, PACCTOSTHUE JI0 HUX)
Tabnuma 4.4
HcxonHble JaHHbIE 10 000PY/10BAHUIO
Ne /it XapakTepucTuka
1 |Bxopasmue guHud (MOA3EMHBIC WK BO3IYIIHBIE)
2 |AHTeHHBI WM JpyTrHe BHEUIHUE YCTPOMCTBA
3 Tun cucreMbl MUTAHUSA (BI)ICOKOBOJ'II)THaﬂ WJIM HU3KOBOJIbTHAsA, IIOA3CMHAasA UJIN Ha}l3eMHaﬂ)
4 |IIpoknanka kabesel (YUCIO U PACIOJIOKCHUE BEPTUKAJIBHBIX YYaCTKOB, CIIOCOO MPOKJIAIKU
Kabesei)
5 |Mcnonp30BaHrE METALTMYECKUX KAOCIBHBIX JIOTKOB
6 |MmeeTcs nu BHYTpH 3IaHHSI JJIEKTPOHHOE 000pyAOBaHHE?
7  |EcTh 1M MPOBOJIHUKY, OTXOJISIINE K IPYTHM 3JaHUIM?

Tabmnuma 4.5

XapakTepucTHKH 000py10BaHUS

Ne /it XapaKkTepucTHKa

1 |Tum xoMMyHHKAamui MeXny WHGOPMAIMOHHEIM O0OpYIOBaHHEM (PKpPaHUPOBAHHEBIE WITH
HEIKPAaHWPOBAaHHBIC MHOTOXKHJIbHBIE KaOesl, KOoaKCHajbHble KaOelH; aHaJOrOBBIC WIH
1 (poBble, CHMMETPUYHbIE WM HECUMMETPHYHBIE; ONTOBOJIOKOHHBIE JINHUH)

2 |YpoBHH yCTOWYMBOCTH 000PYIOBaHHSI K IOBPEKICHUSIM




Tabnuua 4.6

I[pyme JaHHbIC, Kacalouuecs Buﬁopa KOHICNIMHA 3alIUMThI

Ne n/n XapakTepucTuka
1 CoeMHEeHbI JIM METAUIMYECKHE OKOHHBIE PaMbl?
2 Marepuai Kpblny (MeTasu1, 6eToH)
3 Kondurypauus cetu (TN, TT wu IT)
4 PacnosioykeHue 3J1eKTpOHHOT0 000pYAOBaHUS B 3/JAHUH
5 PacnosioykeHne coeMHeHNH IEKTPOHHOTO 000pyA0BaHuUs ¢ 00LIeH CHCTEMOW 3a3eMIICHUS

Ha ocHoBaHWMM aHanm3a pucka W NAaHHBIX, IPUBEICHHBIX B Ta0d. 4.3-4.6, mpUHUMAETCS pEIICHUE O
HEOOXOIUMOCTH ITOCTPOSHISI MITH PEKOHCTPYKIIUH CHCTEMBI MOJTHAE3AIIUTHL.

4.7.1 Mepsbl 3aIMTHI IPH MCIOJIH30BAHUH BHEIIHEH CHCTEMbI MOJTHHE3AIUTHI

OcHOBHas 3a3/a4a - HAaXOXKIEHHE ONTHMAIBHOIO PEIICHUS 110 YIYYIICHHIO BHEIIHEH CHCTEMBI
MOJTHHE3AIUTHI X IO APYTUM MEpaM.

'YcoBepuIeHCTBOBaHNE BHEIIHEH CHCTEMBI MOJIHUE3AIIUTHI TOCTUTAETCS:

1) BKIIOYCHHEM BHEIIHEH METAJUIMYECKONH OOJIMIOBKM W KpPBIIIA 3JaHUS B CHUCTEMY
MOJTHUE3AIHTHI;

2) UCTOb30BAaHUEM JIOMOJHUTENBHBIX MMPOBOJHUKOB, €CJIM apMaTypa COEJMHEHA MO BCEW BBICOTE
3JIaHMS - OT KPBIIIN Yepe3 CTEHBI O 3a3eMJICHUS 3/1aHHs;

3) yMEHBIICHUEM MTPOMEKYTKOB MEXKy METAJUIMISCKUMH CITyCKAMH U YMEHBIIICHUEM II1ara sqeiKu
MOJTHHETIPHEMHUKA,;

4) yCTaHOBKO# COCOMHUTENHHBIX MOJOC (THOKUX INIOCKHX MPOBOJHUKOB) B MECTAX CTHIKOB MEXKIY
COCEIHHMH, HO CTPYKTYPHO pa3lelieHHBIMH OJIoKaMH. PaccTosHHE MEXIy IOJIOCaMH TOJKHO OBITh
BIIBOE MCHBIIIE PACCTOSTHUAS MEKIY CITyCKaM;

5) coearHEHHEM MPOTSHKEHHOTO MPOBOAA C OTIAENbHBIMU Oiokamu 3aanus. OOBIYHO COeNUHEHUS
HEOOXOAMMBI Ha KaXIAOM YyIiIy KaOeIbHOTO JIOTKA, M COCAMHUTENFHBIC IMOJIOCHI BBIOJIHIIOTCA Kak
MOJKHO KOpOu€;

6) 3amMTON OTACIBHBIMA MOJHHCIIPHEMHUKAMH, COCIMHCHHBIMA C OOIIeH CHCTeMOW
MOJIHHUE3allINUThl, €CJIN MCETAJUVIMYCCKUC YaCTHU KPbIIN HYXAATCA B 3alllUTEC OT MpAMOIro yaapa
MOJHUH. MOJHHETIPUEMHUK JOJDKEH HaxXOIMThCS Ha OE30MacHOM pacCTOSHUM OT YKa3aHHOTO
JJIEMEHTA.

4.7.2. Mepsl 3al0UTHI IPH UCTIOJIb30BAHUM KaleJiei

O¢ddexTuBHEIMI MepaMU 110 CHIKEHHUIO TIEpEHANPSIKEHUH SBIISTIOTCS pallMOHANIbHAS MPOKIIaaKa U
SKpaHHpOBaHUE KaOemell. DTH Mepsl TeM BaKHee, YeM MEHBIIe JKPaHUPyeT BHEIIHSS CHCTEMa
MOJTHHE3AIIUTEI.

Bonpmmx nerens MOXKHO m30€XKaTh, IPOKIAIBIBAS COBMECTHO CHIIOBBIE Kabenn U SKpaHHPOBAaHHBIE
Kabenu CBsI3U. DKpaH COeTUHsIETCS C 000pyIOBaHHEM Ha 000UX KOHIIaX.

Jlioboe momONHWUTENBFHOE OHKPAaHMPOBAaHHWE, HANPHUMEP, MPOKIaaKa MPOBOJOB M Kabemedr B
METAUIMYECKUX TPy0ax WIM JIOTKaX MEXAY HSTaKaMH, CHI)KAET MOJIHOE COIPOTHBICHUE OOILEiH
CHUCTEMBI COGHHHGHMﬁ. Civit MEpPbIL Han6onee BaXHBbI JI1 BBICOKUX WU TPOTIKECHHBIX 3)18.HI/II‘/II 501040
Korzaa 00opyI0BaHHE TOJDKHO paboTaTh 0COOCHHO HAJIE)KHO.

[MpeanouyrntensHbiMU  MecTamMu  ycTaHoBkH Y3I1 sBisttoress rpanuusr 3oH 0/1 um 3om 0/1/2
COOTBETCTBEHHO, PacIiojIOKEHHbIE Ha BXO/IE B 3[JaHHE.

Kak npaBuio, oOmasi ceTb COCAMHEHWI HE HCHOJB3YeTCsl B pabodeM pexxuMe Kak OoOpaTHBIH
MIPOBOTHUK CHJIOBOH MM HHPOPMAIMOHHON IIETIH.

4.7.3. Mepsl 3a1IUTHI IIPH HCTI0JIL30BAHUN AHTEHH U IPYTOro 060py/10BaHus

[Mpumepamu Takoro o00OpYyIOBaHWS SBIIIOTCS pPA3IMYHBIC BHEIIHUE YCTPOMCTBA, TakWe Kak
AQHTEHHBI, METEOPOJIOTHIECKNE AATYMKH, KaMephl Hapy>KHOTO HAOIIOACHUS, HAPYXKHBIE NAaTYNKHA Ha
MIPOMBIIIICHHBIX O0BEKTaX (JATYHKH JABICHUS, TEMIEPaTypbl, CKOPOCTH NOTOKA, ITOJIOKEHHA KIIallaHa
U T. O.) U mo00€ APYyroe 3MEeKTPHUYECKOe, SJIEKTPOHHOE W Paaro000pyAOBaHHE, YCTaHOBIICHHOE
CHapy>X! Ha 31aHUHM, MAuTe, WM IPOMBILLICHHOM pe3epByape.

ITo BO3MOXXHOCTH MOJHHEOTBOJ YCTAHABJIMBACTCS TaKUM 00pa3oM, 4ToOBI 000pYyIOBaHHE OBLIO
3aIUIIEHO OT MPSIMOTO TOMaaaHus MOJHUU. OTIeTbHbIE AHTCHHBI OCTABJISIOT a0COIOTHO OTKPBITHIMH
MO0 TEXHOJIOTHYECKUM cooOpakeHMsIM. HekoTopele H3 HHX HWMEIOT BCTPOCHHYIO CHCTEMY
MOJTHHE3AIUTEl M MOTYT Oe3 TMOBPEXICHHUI BBIACPKATh TNOMAaJaHue MOJHUU. Jlpyrue, McHee
3aIUIIEeHHBIC THITBI aHTEHH, MOTYT TpeOoBaTh ycraHoBkH Y3II Ha mmratomem kabene, 4TOOBI
MPEJOTBPATUTH TOMaJaHHe TOKa MOJHHH IO KaOelto aHTeHHBI B MPHEMHUK WU mepenaTduk. lpm
HAJIMYAY BHEITHEH CHCTEMBI MOJTHIE3AIIUTEI KPEIUICHHUS aHTCHHBI TPUCOCTUHSIIOTCS K HEH.




HaBe)leHer HalpsKCHUA B Ka6enax MCXKAY 3JaHUAMH MOXXHO MPECAOTBPATUTL, NPOKJIaJAblBas UX B
COCMHCHHBIX MCTAJNIMYECCKUX JIOTKaX WJIH prGax. Bce KaGeHI/I, HAYIIHEC K CBA3aHHOMY C aHTEHHOM
000pYyIOBaHUIO, TPOKIAABIBAIOTCS C BBIBOJOM W3 TPYOBl B OmHON Touke. CiemayeT oOpaTHTh
MaKCUMallbHOC BHAMAaHHME Ha 3KPaHUPYIOIIUEC CBOWCTBA CaMOr0 OOBEKTa W MPOKIAAbIBATh KaOenu B
ero TpyOYaThIx syeMeHTax. Ecim 3To HEeBO3MOXKHO, KaK B CIIy4ae ¢ TEXHOJOTHYCCKHUMH EMKOCTSIMU,
Kabenu cieqyeT MPOKIaIbIBaTh CHAPY)KH, HO KaK MOXHO OJIMKE K 00BEKTy, MAKCHMAJIBHO UCIIONB3YS
MIPA 3TOM TaKHe eCTECTBEHHBIE DKpaHBI, KaK METAJUIMYECKHE JIECTHHUIEI, TpyOsI U 1p. B maurax ¢ L-
00pa3HBIMH YTTIOBEIMH JJEMEHTaMH KaOelu pacrojaraloTcss BHYTPH YIiia Uil MaKCHMAalbHON
€CTECTBEHHOM 3amuThl. B KkpaiiHeM ciyd4ae psmoM ¢ KabeleM aHTCHHBI CIEAyeT Pa3MeCTHTh
SKBHIOTEHIMATBHBI COCIMHUTEIBHBIN MPOBOIHIK C MHHHMAIBHBIM MONEPEIHBIM CCYCHHEM 6 MM .
Bce aTi MephI CHIKAIOT HaBeIEeHHOE HaNpsDKEHHE B IeTiie, 00pa30BaHHOW KaOelsiMu U 3[aHWEM, H,
COOTBETCTBEHHO, YMCHBIIAIOT BEPOSATHOCTDH HpOGO}I MEXKIAY HUMU, T. €. BEPOATHOCTHL BOSHUKHOBCHUA
JIyTH BHYTPU 000PYIOBaHHS MEKIY JICKTPOCETHIO U 3IaHUCM.

4.7.4. Mepbl 3alMTHI CUJIOBBIX KaleJieii U kadeJieil CBA3M MexKAY 31aHUSIMU

CBsi3u MeXIy 3IaHHSAMH TOAPA3ACIAIOTCS Ha JBa TIJIABHBIX THUMA: CHIOBBIE Kabemn cC
METAJUIMYECKOH  O00O0JOYKOW, MeTauimdyeckue (BUTas TMapa, BOJHOBOJABI, KOAKCHAIBHBIE U
MHOTOXWIIBHBIE Ka0eIN) U ONTOBOJIOKOHHBIE KaOelmu. 3aluTHRIE MEPHI 3aBUCST OT THUIIOB KaOeleH, mx
KOJIMYECTBA, a TAK)KE OT TOTO, COCTMHEHBI JIU CUCTEMBI MOJTHUE3AIIUTH IBYX 3TaHUI.

[TomTHOCTRIO H30JMPOBAHHBIA ONTOBOJIOKOHHBIA Ka0enmb (0€3 MeTajlIM4ecKOr0 apMHPOBaHUS,
(hosery IS 3aIUTHI OT BIIATH WM CTaJHHOTO BHYTPEHHETO NMPOBOJHUKA) MOXKET OBITH MPUMEHEH 0e3
JIOTIOJTHUTEIIFHBIX MEp 3alUTHI. VICIoIp30BaHNE TAKOTO Ka0elsl ABJSIETCS HAMIy4IInM BapuaHTOM, TaK
Kak obOecnedmBaeT MOJHYIO 3allIUTy OT 3JIEKTPOMArHMUTHBIX Bo3aedcTBuid. OnxHako ecnu Kabenb
COIACPIKUT HpOTH)KeHHI)II‘/II METaJJIMYECKUH DJIEMEHT (3a HUCKIHYCHUEM KUJI JUCTAHIITMOHHOI'O l'[I/lTaHl/lH),
MOCJICTHUI JOJKCH OBbITh HAa BXONE B 3JaHHC MPUCOCIMHEH K OOIIel CHUCTeMEe COCTUHCHUN U He
JOJDKEH HaIlpsAMyr0 BXOJUTH B ONTUYECKUN MPUEMHHUK WJIM NIEpEAATUUK. Ecan 34aHUs PacCiOJIOKCHBI
OJIM3KO APYT K APYTY U MX CUCTEMBI MOJTHUE3AIIUTHI HE COCTUHEHBI, IPEAIMOYTUTEIFHEE UCIIOIh30BATh
ONTOBOJIOKOHHEIM Ka0ellb 0e3 MEeTaIUTMYECKHX 3JICMCHTOB BO H30eXaHHEe OOJNBIIMX TOKOB B ITHX
JJIEMEHTaX M WX IeperpeBa. Ecim ke uMeeTcs COSAMHEHHBIN ¢ CHCTEMON MOJHUE3AIIUThl Kabeib, TO
MOJKHO HCIOJB30BAaTh ONTHYECKUH Ka0elb ¢ METAJUIMYECKHMH SIIEMEHTaMH, YTOOBI OTBECTH YaCTh
TOKA OT IEPBOTO Kabes.

Memannuueckue kabenu mexicoy 30aHUAMU C U3OTUPOBAHHBIMU cUcmemMamu monHuezawumol. [lpu
JAHHOM COEIWHEHWN CHCTEM 3allUTHl IMOBPEXICHUS BeCbMa BEPOSITHHI Ha OOOMX KOHIAX Kabens
BCJIEJICTBHE MPOXOXKICHUS MO HeMy TOKa MoiHHUH. [loaToMy Ha 0060mMX KOHIaX Kabens HeoOXOaMMO
yctanoButh ¥Y3II, a Takxke, riae BO3MOXKHO, CIEAYET COEIUHATh CUCTEMbI MOJTHUE3AIIUTHI IBYX 3JaHUMA
U MPOKJIaAbIBATh KaGeJ'H) B COCIMHCHHBIX MCTAJIJIMYECKUX JIOTKaX.

Memannuueckue rxabeau mexncoy 30aHUAMU C COCOUHEHHBIMU CUCMEMAMU MoaHuesauumol. B
3aBHCHMOCTH OT YHclia KaOejel MexIy 3MaHUSMH 3allUTHBIC MEPhl MOTYT BKJIFOYATh COCIWHCHHE
KaOCNBHBIX JIOTKOB NPU HECKOJIBKUX KalOensx (s HOBBIX KaOened) WM Mpu OOJIBIIOM KOJIHYECTBE
Ka0elnell, KaKk B Clydae ¢ XMMHYCCKUM IPOU3BOJCTBOM, IKPAHUPOBAHWE WIH NMPHUMEHEHHE THOKHX
METaJUIONLIAHTOB Ui MHOTOXIIIBHBIX Kabenelt ynpasnenus. [loncoenuaene 060X KOHIIOB Kadems K
CBSI3aHHBIM CHCTE€MaM MOJHHE3ALINTHI YacTO O0ECHEeUHBAET IOCTATOYHOE dKpaHUpPOBAaHUE, 0COOECHHO
eciy kabesei MHOTO M TOK PacIpelIeIuTCsI MEXKIY HAMHU.

PEKOMEHJIAIIMM 11O SKCILTYATAIIMOHHO-TEXHUYECKOM JOKYMEHTAIINH,
MOPSAJIKY NPUEMKH B SKCILTYATAIIMIO U SKCILTYATAIIMM YCTPOMCTB
MOJIHUE3AIIIATHI

1. Pa3paboTka 3KCIIIyaTallHOHHO-TEXHUYECKOH JOKYMEHTAIU U

Bo Bcex opraHMzanysx M NPEANpPUATHAX HE3aBHCUMO OT (GOPM COOCTBEHHOCTH PEKOMEHJyeTCS
MMETh KOMIUIEKT SKCIUTyaTallHOHHO-TEXHUYECKOM JOKyMEHTAllMd MOJIHHE3alIUThl OOBEKTOB, I
KOTOPBIX HEOOXOIUMO YCTPOICTBO MOJHUE3AIIUTHI.

KommekT 3KcIuTyaTainoOHHO-TEXHUIECKOH JOKYMEHTAITUH MOJTHUE3AIUTHI COICPKUT:

MOSICHUTENBHYIO 3aITUCKY;

CXEMBI 30H 3aIUTH MOJTHUEOTBO/IOB;

paboune dYepTeXKM KOHCTPYKIMH MOJIHUEOTBOIOB (CTPOMTENBHAS YACTh), KOHCTPYKTHBHBIX
3JIEMEHTOB 3aIlUTHl OT BTOPUYHBIX MPOSIBICHUH MOJHHMH, OT 3aHOCOB BBICOKHX IOTEHLMAIOB yepes
Ha3eMHbIE U IOJ3€MHBIE METAIIMYECKHEe KOMMYHHKAIMH, OT CKOJB3SIIMX HCKPOBBIX KaHAJIOB U
pa3psIoB B IPYHTE;

MIPUEMOYHYIO JOKYMEHTAIMIO (aKThI IIPHEMKH B SKCILUTyaTalllI0 yCTPOWCTB MOJIHHE3AIIUTH BMECTE



C INPUTIOKCHUAMU: aKTaMH Ha CKPLITHIC pa6OTbl M aKTaMM HUCIIBITAHUM yCTpOﬁCTB MOJIHHUE3alIUuThl U
3alUTBI OT BTOPUYHBIX HpOﬂBJ’IeHMﬁ MOJIHUHU U 3aHOCA BBICOKHX HOTCHHI/laJ'IOB).

B mosicHUTENBHOM 3anKCcKe IPUBOISATCS

WCXOJIHBIC JaHHBIC pa3pabOTKH TEXHUYCCKOW JOKYMCHTAIIHH;

MPHUHATHIC CIIOCOOBI MOJTHUE3AIIUTHI 00BEKTOB;

pacueTsl 30H 3aIWTHI, 3a3eMJIMTENEH, TOKOOTBOIOB M 3JEMEHTOB 3allUTHl OT BTOPUYHBIX
MPOSIBJIEHUI MOJHUH.

B MOSICHATENIFHOH ~ 3allUCKe  YKa3BbIBAIOTCA  NPEANPHUITHE-pa3padOTIMK  KOMIDICKTa
SKCIUTYaTallMOHHO-TEXHNYECKOW OKYMEHTAI[MM, OCHOBaHHME Ui ero pa3paboTKH, IepedeHb
JNEHCTBYIOIINX  HOPMATHBHBIX  JOKYMEHTOB W  TEXHHYECKOH  JOKyMEHTallWd, KOTOPBIMH
PYKOBOJICTBOBIUCH NpPU paboTe HaJ IMPOEKTOM, CHELHUalbHbIe TPEOOBaHUS K MPOEKTHPYEMOMY
YCTPOMCTBY.

MCXO[[HI)IG JaHHBIC IJI1 MTPOCKTUPOBAHWA MOJIHUE3AIUTBI BKJIIFOYAKOT:

TeHEepallbHBIA IUIaH OOBEKTOB C YKa3aHHWEM pACIONIOKEHUS BCEX OOBEKTOB, IOJUICHKAIIIX
MOJTHHE3AIUTe, ABTOMOOWIBHBIX W KEJE3HBIX JIOPOT, HA3eMHBIX W IOJ3EMHBIX KOMMYHHKAIIAN
(TerIoTpacc, TEXHOJOTHMYCCKMX W CAHTEXHUYECKHX TPYOONPOBOJOB, 3JCKTPUYECKUX Kadened u
MIPOBOJIOK JIFOOOTO Ha3HAYEHHS H T. I1.);

KaTeropruy MOJHHE3AIIUTHI KaXKIOTO 00BEKTa;

JAaHHBIE O KIMMAaTHYEeCKAX YCIOBUAX B paliOHE pa3MEIleHHs 3allUIacMbIX 3TaHUH U COOPYKECHUH
(MHTEHCHBHOCTH T'PO30BOH JESITEIHHOCTH, CKOPOCTHOM HAINOpe BETPa, TONIIMHE CTEHKH TOJOJIEaa | T.
I.), XapakTepUCTUKy TPYyHTa C YKa3aHWEM CTPYKTYpbI, arpeCCHBHOCTH W pOJa IOYBHI, YPOBHS
TPYHTOBBIX BOJ;

yZIeNIbHOE JJIEKTPUUECKOe CONpoTHBRIeHUE rpyHTa (OM-M) B MECTaxX paciiojioKeHHs 00bEKTOB.

B pasnene «[IpuHsTbie CHOCOOBI MOJIHME3AIINUTHl OOBEKTOB)» HM3JIAraroTCsi BBIOPAHHBIE CIIOCOOBI
3alUTHl 37]aHUHA U COOPYXKCHHH OT HEMOCPEICTBCHHOTO0 KOHTAKTa ¢ KAHAJIOM MOJIHHUH, BTOPHYHBIX
HpOﬂBJ’leHI/lﬁ MOJIHHUU U 3aHOCOB BBICOKHUX MOTCHIIUAJIOB Y€PE3 HA3EMHBIC U MMOJA3EMHBIC MECTAJNIMYCCKUC
KOMMYHUKAIIHY.

OOBEKTHI, MOCTPOCHHBIC (MIPOSKTUPYEMBIC) MO OAHOMY W TOMY K€ THUIIOBOMY WJIH ITOBTOPHO
MPUMEHICMOMY TPOCKTY, HMMEIOIINE EIWHBIC CTPOUTEIIFHBIC XaPAKTEPUCTUKA U TECOMETPUYCCKUE
pa3Mepsl M OIMHAKOBOE YCTPOHCTBO MOJIHUE3AIIUTHI, MOTYT HMETh OJHY OOIIYIO CXeMy M pacyeT 30H
3aIIUTHl MOJHHUEOTBOMOB. [lepedeHp AITHX 3aIuInaeMbIX OOBEKTOB MPHUBOAWUTCS HA CXEME 30HBI
3aIUTHI OHOTO U3 COOPYKEHHH.

[Tpu mpoBepke HAAEKHOCTH 3AIIUTHI C UCIIOJIB30BAHIEM MPOTPaMMHOT0 00ecrieueH s IPUBOIATCS
JIAaHHBIE KOMIIBIOTEPHBIX PACUYETOB B BUJIE CBOJIKU MPOEKTHBIX BAPUAHTOB U (GOPMHUPYETCS 3aKIFOUCHUE
06 ux s pexTuBHOCTH.

[Tpu pa3paboTke TEXHUYECKOW JTOKYMEHTAIWH MTPeJIaraeTcsi MaKCUMallbHO UCIIOIb30BaTh THIIOBHIC
KOHCTPYKIIMHU MOJTHUCOTBOI0OB U 3a3EMJIMTENECH U TUIIOBBIC pa60q1/1e YEPTCIKU 110 MOJIHUE3AIUTE. le/l
HEBO3MOXXHOCTM  IIPUMEHEHUS THUIIOBBIX KOHCTPYKLHMH  yCTPOMCTB  MOJIHME3AIUUTbl  MOLYT
paspabaTeiBaThcs ~ pabovymMe  YEPTEXKU  OTHENBHBIX  JJIEMEHTOB:  (DYHIAMEHTOB,  OIIOP,
MOJTHHUETIPHEMHUKOB, TOKOOTBOJIOB, 3a3¢MJIIUTEIICH.

Jis  yMeHbIICHHs O00BeMa TEXHHYECKOH JOKYMCHTAIlMMd W YICHICBICHHUS CTPOUTEIHCTBA
PEKOMEHAYETCS COBMEIIATh MPOSKTHl MOJHUE3AIIUTHI ¢ Pa00YUMH YepTekaMi Ha OOIIECTPOUTEIEHBIC
paboTHl U PabOTHI IO MOHTaXy CAHTEXHHYECKOTO M AJIEKTPOTEXHHUIECKOTO 00OpYIOBAaHHUS C IENBIO
WCTIONB30BAaHUSL  JUII  MOJIHME3AIIWTHl  CAHTEXHWYECKHX  KOMMYHHKAIMH W 3a3eMIIATENeH
3JIEKTPOTEXHUIECKUX YCTPOHCTB.

2. ITopsinok NpHeMKH YCTPOICTB MOJIHME3ALUTHI B IKCIJIyATALMIO

MoHUE3alMTHBIE YCTPOWCTBA OOBEKTOB, 3aKOHYEHHBIX CTPOUTEIBCTBOM (PEKOHCTPYKLHEH),
NPUHUMAIOTCS B OKCIUTyaTallMio paboueil KOMUCCHEH W MepeaaloTcst B AKCIUIyaTaluio 3aKa3uuKy 10
Havyajla MOHTa)Ka TEXHOJIOTHYECKOTO OOOpYHOBaHUs, 3aBO3a M 3arpy3Kd B 3JaHHS M COOPYKEHHS
000py/IOBaHUs U IEHHOTO NMYILECTBA.

[IpreMka MOJHHME3AUIUTHBIX YCTPOWCTB Ha NEHCTBYIOMNX OOBEKTaX OCYIIECTBIsICTCS paboueit
KOMHCCHEN.

CoctaB paboueil KOMHCCHU OmNpeeNnsercs 3aka3dukoM. B cocTaB paboueil KOMHCCHH OOBIYHO
BKJIFOUAIOTCS NIPEJCTaBUTEIN:

OTBETCTBEHHOTO 32 JIEKTPOXO35HCTBO;

MOAPSIAHOM OpraHu3aIuu;

WHCIIEKLIHH TPOTUBONOKAPHON OXPaHBI.

Paboueil komuccHM MPEIBSIBIAIOTCS CIETyIONUEe JOKYMEHTHI:



YTBEPXKIEHHBIE TPOEKTHI yCTPOHCTBA MOJTHUE3ALIUTEI,

aKThl Ha CKpBIThIE pabOThl (IO YCTPOWCTBY M MOHTaXy 3a3eMJIUTE]IEH M TOKOOTBOJOB,
HEJIOCTYIHBIX JUISl OCMOTPa);

AKThl UCIBITAHUH YCTPOMCTB MOJIHUE3AIUTBI U 3alUThl OT BTOPUYHBIX MPOSBIECHUI MOJHUU U
3aHOCa BBICOKMX IOTEHLIUAIOB 4Yepe3 Ha3eMHbIE U IOA3EMHBIE METANIMYECKUE KOMMYHHUKAIUU
(aHHBIE O CONPOTHUBIICHUH BCEX 3a3€MIIMTENEH, PE3yIbTaThl OCMOTpPA M MPOBEPKH pabOT 1O MOHTAXY
MOJIHUETIDHUEMHHKOB, TOKOOTBOJIOB, 3a3€MJIMTENICH, 3JIEMEHTOB WX KPEIJICHUs, HaAeKHOCTH
INEKTPUIECKUX COCTMHEHUI MEXIy TOKOBEAYIIUMH 3JIEMEHTAaMH U Ip.).

PaGouast koMHCCHSI TPOM3BOIUT IOJHYK) MHPOBEPKY U OCMOTp BBINOJHEHHBIX CTPOHUTEIBHO-
MOHTaXHBIX PabOT 110 MOHTAXy MOJHHE3AIIUTHBIX YCTPOHUCTB.

[TpueMka MOJHME3AIIUTHBIX YCTPOWCTB BHOBB CTPOSIIUXCS OOBEKTOB OGOPMIAETCS aKTaMH
IpUeMKH O0OpYIOBAaHUS MJI YCTPONCTB MOJHHE3AIIUTH. BBOA MOJIHHE3AIUTHBIX YCTPONCTB B
JKCIUTyaTauuo Oo(OpPMIISIETCs, KaK IPaBWIIO, aKTaMHU-JIONyCKaMH COOTBETCTBYIOLIMX OPraHoB
roCy1apCTBEHHOI'0 KOHTPOJIA U HaJ30pa.

Ilocne mnpueMku B OSKCIUIyaTalMI0 YCTPOMCTB MOJIHUE3AIUTBHl COCTAaBIAIOTCA Macmopra
MOJIHME3AIUTHEIX YCTPOMCTB U HAacmopra 3a3eMJMTENel yCTPONCTB MOJIHHME3ALIUTHI, KOTOPBIE
XPaHATCS y OTBETCTBEHHOTO 32 JIEKTPOXO3SIHCTBO.

AKTBI, YTBEp)KACHHBIE PYKOBOAMTEIEM OpraHM3AIM{, BMECTE C IIPEJCTABICHHBIMH aKTaMH Ha
CKPBIThIE pabOTBI M IPOTOKOJIBI M3MEPEHNUI BKIIFOUAIOTCS B ITACIIOPT MOJIHUE3ALIUTHBIX YCTPOMHCTB.

3. IkcmyaTanus yCTpOiCTB MOJTHUE3AUTHI

VYcrpolicTBa MOJHHE3ALIUThl 3JaHUH, COOPY)KEHHH UM HapyXHBIX YCTAaHOBOK OOBEKTOB
JKCILLyaTUPYIOTCS. B COOTBETCTBMM C IIpaBmiiaMM TEXHUYECKOW 3KCIUIyaTallUd 3JIEKTPOYCTAHOBOK
notpeduTened M ykazaHusMH gaHHOM MHcrpykumu. 3amadel  SKCIUTyaTallMM — YCTPOWCTB
MOJIHUE3AIUThl OOBEKTOB SIBIISICTCS IMOJJEPKAHUE MX B COCTOSHMM HEOOXOAMMOW HCIPABHOCTH H
HaJC)KHOCTH.

st obecnieyeHus MOCTOSIHHOM HAJEKHOCTH pabOThl YCTPONHCTB MOJHHE3ALIUTHI €XKEr0IHO Tepe]
HA4aJ0M IPO30BOTr0 CE30HA MMPOU3BOAUTCS MPOBEPKA H OCMOTP BCEX YCTPOUCTB MOJIHUE3AILUTHI.

ITpoBepky MPOBOAATCS TAKKE MOCIE YCTAHOBKU CUCTEMBI MOJIHUE3AIUTHI, MIOCIIE BHECEHUST KAKHX-
100 M3MEHEHHI B CHCTEMY MOJIHHE3AILIMTHI, MOCIE JIIOOBIX MOBPEKACHUN 3alUIIaeMOro oOBEKTa.
Kaxnast mpoBepka NpoBOANTCS B COOTBETCTBUH € pabouei mporpaMMO.

[t mpoBenenns mposepku coctosHust M3C yka3plBaeTcsi IPUUMHA IPOBEPKU U OPTaHU3YIOTCSI:

KOMHCcHs 110 TipoBezieHuro nposepku M3C ¢ yka3aHueM (pyHKIMOHAIBHBIX 00sS3aHHOCTEH YJICHOB
KOMHCCHH 110 00CJI€IOBAHUIO MOJTHUE3AIUTHL;

paboyas Tpymmna 1o MnpoBeJeHUI0 HEOOXOJMMBIX U3MEPEHUI;

CPOKH IIPOBEIEHUS IIPOBEPKHU.

Bo Bpems ocMOTpa ¥ IPOBEPKHU YCTPOUCTB MOJHUE3AIIUTBI PEKOMEHTYETCSL:

MIPOBEPUTH BU3YaJIbHBIM OCMOTPOM (C MOMOIIBIO OMHOKJISI) IEIOCTHOCTh MOJHUEIPHEMHHUKOB U
TOKOOTBOIOB, HaJIE)KHOCTh X COEIUHEHHS U KPEIUICHUS K Ma4yTaM;

BBISIBUTH 3JIEMEHTHI YCTPOMCTB MOJIHHE3ALINTHI, TPeOYIOINe 3aMEHBl WM PEMOHTA BCIEICTBHUE
HapyLIEHHUs UX MEXaHUYECKON MPOYHOCTH;

ONPENEINTD CTENEHb PA3PYLIEHHUs KOPPO3UEH OTAENBHBIX DJIEMEHTOB YCTPOICTB MOJIHUE3AILUTBI,
MPHHATH MEPBI 110 AHTUKOPPO3UOHHOM 3alIMTE U yCUIIEHUIO 3JIEMEHTOB, IOBPEXKIEHHBIX KOPPO3UEH;

IIPOBEPUTh HAJAEKHOCTb DIIEKTPHYECKMX COEAMHEHMH MEXIy TOKOBENYHNIMMH YacTAMH BCEX
3JIEMEHTOB yCTPOMCTB MOJIHAE3ALLUTHI;

MIPOBEPHUTH COOTBETCTBHE YCTPOIMCTB MOJIHME3AIINUTHl Ha3HAUYEHHIO OOBEKTOB M B Cllyyae HaJlM4Hs
CTPOUTEJIBHBIX WJIM TEXHOJIOIMYECKMX M3MEHEHUH 3a MpEeALIECTBYIOIIMM IEepUoj], HaMETUThb
MEpOIIPHUATHS 110 MOJEPHU3AINN U PEKOHCTPYKIMH MOJHHE3AIIUTHI B COOTBETCTBUHU C TPeOOBaHUSIMHU
HacTosed MHeTpykuuy;

YTOYHUTH HUCIOJIHUTEIBHYIO CXEMY YCTPOMCTB MOJIHHE3AIUTHl U ONPEACNIUTh MyTH PaCTEKaHUS
TOKa MOJHHMHM IO €€ 3JIEMEHTaM MpH pa3psie MOJHUU METOJOM HMHUTAlMM pa3psjga MOJIHUHM B
MOJIHUETIPUEMHHK C ITOMOIIBIO CHELHATU3UPOBAHHOTO U3MEPUTEIIBHOIO KOMILIEKCA, MOJKIIOUYEHHOTO
MEKy MOJHUEITPHEMHUKOM U YAAJIEHHBIM TOKOBBIM JJIEKTPOAOM;

U3MEPHUTh 3HAYEHHE CONPOTHUBIICHUS DPACTEKAHWIO HMIIYJIBCHOTO TOKa METOAOM «aMIIEPMETpa-
BOJIETMETPA» C MOMOILBIO CIENHUAIN3UPOBAHHOIO U3MEPUTEIILHOIO KOMIIIEKCA;

W3MEPUTh 3HAUEHMs WMITYJIbCHBIX IIEPEHANpPSDKEHUH B CETSAX JIIEKTPOCHAOKEHHs NpU  yaape
MOJIHUH, PACIPEAEICHUs MOTEHUUAIOB II0 METAUIOKOHCTPYKLUSAM U CUCTEME 3a3€MJICHHUS 3JaHus
METOJOM MMWTALMU yJapa MOJHUM B MOJHHUEIPUEMHUK C IIOMOUIbI CHELUAIU3UPOBAHHOIO
U3MEPUTENBHOIO KOMILIEKCA;



M3MEPUTh 3HAUEHHE OJJISKTPOMArHUTHBIX I0Jed B OKPECTHOCTH pPAaclOJ0XEHHs YCTpOMCTBa
MOJIHHUE3alUThl METOJOM HUMHUTALMU ydapa MOJIHMUA B MOJIHUCHPUCMHUK C MOMOUIbIO CIICHUAJIbHBIX
AHTEHH;

MIPOBEPUTH HAIMYNE HEOOXOANMOHN TOKYMEHTALMH Ha yCTPOWCTBA MOJIHUE3ALIHTHI.

[TeproanyeckoMy KOHTPOJIIO CO BCKPBITHEM B TE€UEHHE IIECTH JieT (s o0bekToB | kaTeropum)
MOJIBEPraroTCsl BCE MCKYCCTBEHHBIE 3a3€MITMTEINN, TOKOOTBO/IBI M MECTa X MPUCOCTUHEHHIN; IPU ITOM
©XKEeroJHO Ipomu3BoanuTcs mpoBepka 10 20 % wux obmiero kosmdectsa. IlopakeHHBIE KOppo3ner
3a3eMJINTEIN U TOKOOTBO/IBI IIPH YMEHBIICHNH UX TUIOIIAH MOIIEPEYHOro cedeHus Oosee yeM Ha 25 %
JIOJDKHBI OBITh 3aMEHEHBI HOBBIMHU.

BHeouepeHble OCMOTPbI YCTPOWCTB MOJHHE3AIUTHI CIEAYET MPOU3BOIUTH TOCIE CTHXHMHBIX
OencTBmii (yparaHHBIM BeTep, HABOAHEHHE, 3EMIIETPACEHHE, IOXap) M TPO3 Ype3BBHIYANHON
WUHTCHCUBHOCTH.

BHeouepenHble 3aMepbl  CONPOTHMBIICHUS 3a3€MJICHUS YCTPOMCTB MOJIHME3AIUTHI  CIECIYEeT
MPOM3BOJUTH T10CJIE BBINMOJHEHUsI PEMOHTHBIX pabOT Kak Ha YCTPOWCTBAaX MOJHHME3AIIUTHI, TaK U Ha
caMuX 3aIlUIIaeMbIX 00bEKTaxX ¥ BOJIM3H HUX.

Pe3ynbraTel mpoBepok 0OpMIISIOTCS aKTaMH, 3aHOCSITCS B ITACIIOPTa U JKYPHAI ydeTa COCTOSHHS
YCTPOMCTB MOJTHHUE3AIUTI.

Ha ocHOBaHWM MOJNYyYEHHBIX [AHHBIX COCTABISICTCS IUIAH PEMOHTA M yCTpaHEeHUs Je(eKToB
YCTPOMCTB MOJTHHUE3AIIUThI, 0OHAPYKEHHBIX BO BPEMsi OCMOTPOB M POBEPOK.

3emitsiHble pabOThI y 3alIUIIAEMBbIX 3/IaHHN 1 COOPYKEHUI 00BEKTOB, YCTPOHUCTB MOJIHUE3AIIHUTHI, &
TaKke BOJIM3UW HHUX MNPOU3BOIATCS, KaK MPABUIIO, C pa3pellieHHs SKCIUTyaTHPYIOIeil opraHu3aluy,
KOTOpas BBIJIEIISIET OTBETCTBEHHBIX JIULI, HAOIIOIAIOIINX 32 COXPAHHOCTHIO YCTPOMCTB MOJHUE3AIUTHI.

Bo Bpemst rpo3bl paboThl Ha YCTPOHCTBAX MOJIHUE3ALIUTHI M BOJIM3M HUX HE IPOU3BOISTCS.
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