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WHuCcTpyKuus pacnpocTpaHseTcss Ha BCe BHUABI 3JaHUH, COOPYKEHMH U IPOMBIIUIEHHBIX
KOMMYHHUKaIUi HE3aBHCUMO OT BEOMCTBEHHOHN NMPHHAIEKHOCTH U (OPMBI COOCTBEHHOCTH.

WHcTpyknust npeqHasHaueHa JUId HCIOJIb30BaHMS IPH pa3paboTKe IPOEKTOB, CTPOUTEIHCTBE,
9KCIUTyaTallid, a TaKke TMpH PEKOHCTPYKUUHM 3[JaHWH, COOPYXXEHHMH ¥  IPOMBIIUICHHBIX
KOMMYHMKaLU.

[t pykoBoAMTENEH M CHENMATICTOB MPOEKTHBIX M AKCILTYaTallMOHHBIX OPTaHU3aIHH.

1. BBEJJEHHUE

WHeTpyKknuss 1O  YCTPOMCTBY MOJIHME3ALIUTHI 3IaHUH, COOPY)KCHHH M HPOMBIIIICHHBIX
KOMMYHUKanuii (nanee - MHcTpykumsi) pacmpocTpaHseTcss Ha BCe BHJIBI 3[aHUI, COOPYXEHUH H
NPOMBIIUICHHBIE KOMMYHHUKAalUHd HE3aBHCHMO OT BEIOMCTBEHHOW IPHUHAIUIC)KHOCTH M (OPMBI
COOCTBEHHOCTH.

WHeTpyknust npeqHasHaueHa JUId HCIOJIBb30BaHMS INPH pa3paboTKe IPOEKTOB, CTPOUTEIHCTBE,
9KCIUTyaTallid, a TaKke TMpPH PEKOHCTPYKUUHM 3[JaHWH, COOPY)XKEHHMH ¥  IPOMBIIUICHHBIX
KOMMYHMKaLU.

B ciyuae, korga TpeGoBaHMSI OTPACIEBBIX HOPMATUBHBIX JOKYMEHTOB SIBIISTIOTCSL O0JIee )KECTKUMH,
yeM B HacTosiueid WHcTpykumu, mpu pa3pabOTKe MOJHHME3AIIUThl PEKOMEHIYETCS BBIIOJHSTH
orpaciieBble TpeOoBaHMs1. Takke peKOMEHIyeTcsl IOCTyIaTh, Korua npeanucanus MHCTpyKIuK Helb3s
COBMECTHUTDH C TEXHOJIOTHYECKUMH OCOOCHHOCTSMH 3allMIIaeMoro oobekTa. [Ipu 3ToM Hcnosip3yeMbie
CpeACTBa M METOJbl MOJHHE3AIIUTHl BBIOMPAIOTCS MCXOIS W3 YCIOBUS oOeclieueHHs TpeOyemoi
HaJIe)KHOCTH.

[Tpn pa3paboTke NPOEKTOB 3/aHWH, COOPYKEHHH M HMPOMBIIUICHHBIX KOMMYHHKalWi, HOMHMO
TpeboBaHnii MHCTpyKIMH, YYWTBIBAIOTCSA  JIONIOJHMTEIBHBIE TPEOOBAaHHMA K  BBINOJHEHHIO
MOJTHUE3AIHTHI APYTUX ACHCTBYIOIINX HOPM, TIPaBHJI, MHCTPYKIHUH, TOCYTapCTBEHHBIX CTaHIapTOB.

[Tpn HOPMUPOBAHUN MOJHHUE3ALIUTHI 33 HCXOAHOE IMPUHATO MOJIOKEHHE, YTO JIF0O0E ee YCTPOHCTBO
HE MOXET NPEJOTBPATUTh Pa3BUTHE MOIHHUH.

[TpumeHeHne HOpMATHBa NPU BBIOOPE MOJIHHE3ALIUTHI CYIECTBEHHO CHIDKAEeT PUCK yiepda ot
yZapa MOJIHHU.

Tumn u pa3MerieHne yCTPOWCTB MOJHUE3AIUTHI BEIOMPAIOTCSI HA CTaJMK MIPOSKTUPOBAHKSI HOBOT'O
00bekTa, YTOOBI HMMETh BO3MOXXHOCTh MAaKCUMAaJIBHO HCIOJIB30BATh MPOBOMSIINE 3JIEMEHTBHI
nocieHero. 1o o0nerdyut pa3paboTKy M HCIOJHEHUE YCTPOWCTB MOJHHME3AIUThI, COBMEIIEHHBIX C
caMUM 3JJaHHEM, I[I03BOJIMT YIYYIIUTh €r0 OCTETHMYECKUH BUJ, NOBBICUTH 3((PEKTUBHOCTD
MOJTHUE3alUThl, MUHIMHU3UPOBATh €€ CTOMMOCTh M TPYZ03aTPaThI.

2. OBIIME IMOJIOKEHUA
2.1. TepMuHBI U ONpeAeICHAS

Yoap monnuu 6 3emnio - 3nEKTPUUECKUN pa3psa aTMOC(HEPHOTO MPOUCXOKACHHUS MEXIY IPO30BBIM
00JIaKOM U 3eMJIEH, COCTOSIIIIMIA 13 OJTHOTO MJIM HECKOJIBKHX MMITYJIbCOB TOKA.

Touka nopadxcenus - TOYKa, B KOTOPOH MOJHHUSL CONpPHUKAcaeTcs € 3eMied, 3JaHueM WIu
yCTpOﬁCTBOM MOJIHUC3AaIlIUThI. Vz[ap MOJIHUU MOKET UMETHb HCCKOJIBKO TOYCK MMOPAKCHUA.

3awuwaemeiii 0bvexm - 37aHUE WIN COOPYXKEHHE, MX YacTb WJIM IPOCTPAHCTBO, IS KOTOPBIX



BBITIOJIHEHA MOJIHUE3AIUTA, OTBEYAIOasi TPeOOBaHUSIM HACTOSIIEI0 HOPMATHBA.

Yempoiicmeo monnuezawumul - cuctema, TO3BOJSIONIAs 3aIIUTUTh 3JIaHUE WIH COOPY)KEHHE OT
Bo3eiicTBi MotHuK. OHa BKIIIOYAET B ce0sl BHEITHUE ¥ BHYTPEHHUE yCTPOUCTBA. B yacTHBIX cirydasx
MOJTHHE3AIUTa MOKET COAEPKATh TOJbKO BHELIHNE WM TOJILKO BHYTPEHHHUE yCTPOHCTBA.

Yempoiicmea 3awumor om npsimeix yoapog monnuu (MOIHUEOmMB800bl) - KOMIUIEKC, COCTOSIINN U3
MOJTHHETIPHEMHHUKOB, TOKOOTBOJIOB M 3a3EMIIUTEIICH.

Yempoiicmea 3awumur om emopuunvix 6030elicmeuti MOIHUY - YCTPOUCTBA, OTPaHUYUBAIOIINE
BO3ICUCTBUS IMEKTPHUUECKOTO W MATHUTHOTO MOJIEH MOJTHHH.

Yempoticmea ona evipasnueanus nomenyuanos - 3IEMEHTH yCTPONCTB 3aIIUTHI, OTPaHIYUBAIOIINE
Pa3HOCTH MOTEHINAJIOB, 00YCIOBICHHYIO PaCTeKaHNEM TOKA MOJIHHH.

MonnuenpuemHux - 9aCTh MOJTHHEOTBOA, IPEAHA3HAYCHHAS LTS IIepeXBaTa MOJTHUH.

Toxoomseoo (cnyck) - 4YacTh MOJHHMEOTBOJA, IMpEAHA3HA4YeHHAas JJsi OTBOJA TOKAa MOJIHUM OT
MOJIHUETIPHEMHHUKA K 3a3€MIIUTEITIO.

3azemnarowee ycmpoiicmeo - COBOKYITHOCTb 3a3€MIIMTENS U 3a3eMJIISIFOLIUX [TPOBOAHUKOB.

3azemnumens - MpOBOIAIIAS YACTh WIIM COBOKYITHOCTb COEJMHEHHBIX MEXIY CO0OM NMpOBOISIINX
yacTel, HaXOISIIMXCA B OJIEKTPUYECKOM KOHTaKT€ C 3eMJIeH HENOCPEACTBEHHO WIH dYepes
MIPOBOISIIVIO CPELTY.

3azemnarowuii Konmyp - 3a3eMIIIOIIAN MPOBOJHUK B BUAE 3aMKHYTOH IETIIM BOKPYT 3IaHUS B
3eMJIe WM Ha €€ TIOBEPXHOCTH.

Conpomuenenue 3asemidiouje2o ycmpoticmeéa - OTHOIIEHHE HAMPSDKEHUS Ha 3a3eMIISIONIEM
YCTPOUCTBE K TOKY, CTEKAIOIIEMY C 3a3€MJIUTENS B 3EMITIO.

Hanpsioicenue na 3asemnaiowem ycmpoticmee - HapsHDKEHUE, BO3HUKAIOIIEE IIPU CTEKaHUH TOKa C
3a3eMJIMTENISI B 3€MITI0 MEX/y TOUKOW BBOJIA TOKA B 3a3€MJIMTEINb ¥ 30HOH HYJIEBOIO TIOTEHIIHAIIA.

Coeounennas meducdy coboll Memaniuyeckdas apmamypa - apMmarypa JKele300€TOHHBIX
KOHCTPYKLU# 31aHuUs (COOPYKEHHs), KOTopasi 00ecrieunBaeT 3JIEKTPUIECKYI0 HElTPEPbIBHOCTb.

Onacnoe uckpenue - HEINONMYCTUMBIN 3JEKTPUUYECKUI pa3ps] BHYTPH 3alllUIIaeMoro oObEeKTa,
BBI3BAHHBIH y1apOM MOJIHHH.

besonacnoe paccmosinue - MUHUMaIIBHOE PACCTOSIHUE MEXIY OBYMS IPOBOJSIIMMHU 3JIEMEHTaMU
BHE WJIM BHYTPH 3alIUIAEMOT0 OOBEKTa, P KOTOPOM MEXKAY HUMH HE MOXKET IPOU30HTH OMAcCHOTO
HCKPEHHUS.

Yempoticmeo 3awgumer om nepenanpsicenuti - yCTpONUCTBO, MpeTHA3HAYCHHOE IS OTPaHUYCHUS
MepeHaNnpsHKEHUN MEXIy dJeMEHTaMH 3alllMIIaeMoro o0beKTa (HampuMmep, paspsOHUK, HETHHEHHBIN
OTPAHUYUTEINb TIEPEHANIPSDKEHIHA WIIH MHOE 3aIIUTHOE YCTPOHUCTRBO).

Omoenvho cmosiuyuti MOIHUEOME00 - MOJIHUEOTBOA, MOJHUECIIPUEMHUKH M TOKOOTBOZABI KOTOPOTO
pacrojoXeHbl TakUM 00pa3oM, 4TOOBI IyTh TOKAa MOJHHM HE HMeENl KOHTaKTa C 3alluliaeMbIM
00BEKTOM.

Monnueomeoo, ycmaHnoeienHblil Ha 3auuwiaemom 0ovexme - MOIHIEOTBO, MOJIHUETIPUEMHUKH U
TOKOOTBOZIBI KOTOPOT'O PACIOJI0KEHbI TAKMM 00pa3oM, YTO YacTh TOKA MOJHHH MOXET pacTeKaThCs
yepes3 3alIMIIAaeMbIi 00BbEKT WIH €TO 3236 MIIUTEIb.

3ona 3awumuvl mMoiHUeomeoda - TPOCTPAHCTBO B OKPECTHOCTH MOIHHEOTBOJA 3aJaHHON
TEOMETPHUH, OTIUYAIOIIEECs TEM, UTO BEPOSITHOCTD y/lapa MOJHHUH B OOBEKT, IETUKOM Pa3MEIIeHHBIN B
ero o0beMe, He TPEBHIIIACT 3aJaHHON BETHINHBL.

Lonycmumas eeposmuocms npopwvlea MOJIHUY - TIPEOENBFHO JOIyCTHMas BeposTHOCTh P ymapa
MOJIHIH B O0BEKT, 3aIIUIIIAEMbI MOJTHHEOTBOAAMHU.

Haoeocnocmo 3auumer onpeaensercs kak 1 - P.

Ipombiunennvie KOMMYHUKayuy - CWIOBbIE M HMH(GOPMAIMOHHBIE Ka0eiaH, IPOBOJSIINE
TpyOOIIPOBOBI, HEITPOBOASALINE TPYOOIIPOBObI C BHYTPEHHEH NPOBOISILIEH Cpenoii.

2.2. Knaccupukauus 31aHNA U COOPYKEHH 10 YCTPOCTBY MOJTHHE3AIUTHI

Krnaccudukanms oOBeKTOB OINpeesseTcst 0 ONAacCHOCTH yJapoB MOJIHHMHU JUISi CaMOTo O0BeKTa U
€ro OKPYKCHHMS.

HenocpencreeHHoe onmacHOE BO3AECHCTBHE MOJIHHMHU - 3TO MOXKAapbl, MEXaHWYECKHE TOBPEKACHUS,
TPaBMBI JIIOJICH U )KUBOTHBIX, & TAK)KE HOBPEXKICHUS 3JIEKTPUIECKOTO U 3JIEKTPOHHOTO 000pYAOBaHUSI.
IlocnencTBusiMu  ynapa MOJHMM MOTYT OBITh B3pBIBBI M BBIJICICHHE OINACHBIX IPOLYKTOB -
paarOaKTUBHBIX U AJOBUTHIX XMMUYECKHX BEIIECTB, a TAK)Ke OaKTepHil 1 BUPYCOB.

Y napbl MOJHUM MOTYT OBITH 0CO00 OmacHbl Jyisi MHHOPMALMOHHBIX CUCTEM, CUCTEM YIPaBJICHUS,
KOHTPOJISL M DJIEKTPOCHA0KeHUsI. ISl SIEKTPOHHBIX YCTPOWCTB, YCTAHOBJICHHBIX B OOBEKTAaX Pa3HOrO
Ha3HaueHus, TpedyeTcs clieuaibHas 3aluTa.

PaccmarpuBaemble 00BEKTHI MOTYT TOIPA3IEIATHCS Ha OOBIYHBIE U CIICIHANIBHBIE.



Obbiunvle 06vexkmpl - KUIbIE U aAMUHHUCTPATUBHBIE CTPOEHMS, a TaKXKE 3JaHHUs U COOPYKEHUS,
BbIcOTOU He Oosnee 60 M, MpeaHa3HAYCHHBIE ISl TOPTOBIIH, IPOMBIIIJIEHHOTO TPOU3BOICTBA, CEIBCKOTO

XO03sicTBa.

Cneyuanvhuvle 06vexmol.

00BEKTHI, MPECTABIISIONINE ONTACHOCTH JUIS HEOCPEACTBEHHOT'O OKPY>KeHUS;

OOBEKTHI, MPEACTABIAIONINE OMACHOCTh IS COLHAIBHOW M (PU3MUSCKOW OKPY)KAIOMIEH Cpembl
(0OBEKTHI, KOTOpBIC TP MOPAKEHAH MOJHHAEH MOTYT BBI3BATh BPEAHBIE OMOIOTHUECKUE, XUMUICCKUE
U paIHOAKTHBHEIE BEIOPOCHI);

mpouyre OOBEKTHI, M KOTOPBIX MOXKET TMpeXyCMaTpUBAThCS CIEIHaTbHAs MOJHHE3AIINTa,
HampuMep, CTPOEHHsI BBICOTOW Oonee 60 M, WIrpOBBIC IUIOMIANKH, BPEMEHHBIE COOPYXKCHHS,
CTPOSIIHECS OOBEKTHI.

B Tab6u. 2.1 naHel npuMepsl pasjiesieHnsi 0ObEKTOB Ha YEeThIpe Kilacca.

Tabmuma 2.1

Ipumeps! knaccupuKanum 06bEKTOB

OOBEKT Tum o0bekTa [TocnencTBus yaapa MOTHUH
OOBIYHBIN YKunoit mom OTKa3 DSIEKTPOYCTAHOBOK, IIOKApP U IIOBPEKICHUE
umymiectBa. OOBIYHO  HEOOJNBIIOE  ITOBPEKICHHUE
MIPEIMETOB, PACIIOIIOKEHHBIX B MECTE yAapa MOJIHUU
WM 33ICTHIX €€ KaHAJIOM
depma [lepBoHauanbHO - m@OXAap M 3aHOC  ONACHOIO
HATIPSDKCHUS, 3aTeM - TIOTeps DIIEKTPOIHUTAHUS C
PUCKOM THOENH KUBOTHBIX HM3-32 OTKa3a ANIEKTPOHHON
CHUCTEMBI YIIPaBJICHMS BEHTWIALUEH, IMOJa4d KOpMa H
T. II.
Teatp; mikona; yausepMmar;|OTKa3 3J1€KTpOCHAOKEHUs (HAIpUMeEp, OCBEILEHHUs),
CHIOPTUBHOE COOPYKEHHE |CIIOCOOHBIM  BBI3BaTh MaHWKy. OTKa3z CHCTEMBI
[IO’)KAPHOW CHUTHAIM3AaLMY, BBI3BIBAIOIIMUA 3aIEPKKY
IIPOTHUBOIOKAPHBIX MEPONPUATUI
bank; ctpaxoBasi|OTKa3 3J1eKTPOCHAOXKEHUs (HAlpUMep, OCBEILEHHUs),
KOMITaHHS; KOMMEPUYECKHH|CIIOCOOHBIN  BbI3BaTh  MaHuWKy. OTKa3  CHUCTEMBI
oduc MOXAPHOW CUTHAJIM3ALMK, BBI3BIBAIONIMN 3aJEPKKY
IIPOTUBOIIOXKAPHEIX Meponpusathid. [lotepn cpencts
CBsI3H, COOM KOMITHPIOTEPOB C MOTEPEH JTaHHBIX
Bonpanna; nerckumit  can;|OTKa3 31€KTPOCHAOXKEHUs (HAlpUMep, OCBEICHHS),
JTOM JUTSL TIPECTAPEITBIX crocoOHBI  BBI3BaTh MaHWKY. OTKa3  CHCTEMEI
MO’KAPHOW CHUTHANIM3AlMK, BBI3BIBAIOIIMNA 3aIEPKKY
MIPOTHUBONOKApHBIX Meponpusitui. Ilorepu cpencrts
CBA3M, COOM KOMIIBIOTEPOB C TIOTepeill JaHHBIX.
Heob6xomuMocTs  MOMOIIM — TSDKETOOONBHBIM U
HCEIIOABUXXHBIM JIOIIM
[IpombInIeHHBIE JlomomHUTENbHBIE  MOCHEACTBHSI,  3aBUCSIIHAE  OT
npeanpuiaTs yCJ'IOBl/Iﬁ IMPpOU3BOACTBA - oT HE3HAUYUTCIIbHBIX
MOBPEXIEHUH 110 OOJIBIIMX YIIEPOOB H3-3a2 TOTEPh
NPOAYKIUHA
My3sen u apxeonornueckue|HeBocnomHumas moteps KyJIbTypHBIX IIEHHOCTEH
MAMSATHAKH
Crneunansnbiii  c|Cpencraa cBs3u;|Hemomycrumoe HapylIeHue KOMMYHAJIEHOTO
OTPaHUYCHHOU ANEKTPOCTAHIINH; obcmyxuBaHus  (TenekommyHuKarnmii). KocBeHHas
OITaCHOCTBIO TO’KapOOTIacHEIE OTTaCHOCTH TI0XKapa JUIs COCETHUX 00BEKTOB
IIPOU3BOJICTBA
CrenuaibHbBIN, HedrenepepabatsiBatomme|[loxkapsl ¥ B3pBIBEI  BHYTpH O0BEKTa W B
MIPEICTABIIIOMUH [[TPEeIIPUITHS, HETIOCPECTBEHHON OJIM30CTH
OITaCHOCTh JUTS|3aIIpaBOYHBIC CTaHIINY;
HEMOCPECTBEHHO |IPOM3BOJICTBA TI€TapA H
T'O OKPY>KEHUsI (eiiepBepkoB
CrienanbHbIH, XUMHUECKUIT 3aBox;|[loxxap u Hapymienue paboThl 00OpYHOBaHUS C
ONacHBIN JJiA{aTOMHasl OJICKTPOCTaHIMA ;| BpEAHBIMU TTOCJICACTBUAMU 1A Opr)KalOLlIeﬁ Cpeabl




3KOJIOTUHI OnoxumMuueckue (GadpuUKH

1 JIabOPaTOpUH

[Ipu cTpOUTENBCTBE M PEKOHCTPYKIUHU IUIsI KAXKAOTO Kilacca OOBEKTOB TPEOYeTCs OINMpeesiuTh
HEOOXOMMBIC YPOBHH HAJCKHOCTH 3aIIUTHI OT MpsAMbIX yaapoB monuuu (IIYM). Hampumep, mns
OOBIYHBIX OOBEKTOB MOXET OBITH MPEIIOKEHO YETHIPE YPOBHS HAIIS)KHOCTH 3alUTHI, YKa3aHHBIC B
Tadi. 2.2.

Tabuwnma 2.2

YpoBuu 3amutsl o1 ITYM 14151 00bIYHBIX 00BEKTOB

YpoBEHb 3alIUThHI Hanexxnoctp 3amutsl ot [ITYM
I 0,98
II 0,95
I 0,90
v 0,80

s cneyuanvHuix 00bekmo6 MAHUMAIIBHO JIOIYCTUMBIH YPOBEHb HAJEKHOCTH 3aIluThl 0T [TYM
ycraHnaBiuBaetcs B mpenenax 0,9-0,999 B 3aBUCHMOCTH OT CTEIICHH €T0 OOIECTBEHHOW 3HAYMMOCTH H
TSOKECTH OXuaaeMbix mnocieActBuil oT IIYM mo coryiacoBaHuio € OpraHaMy TOCYJapCTBEHHOIO
KOHTPOJISL.

[o >xenmaHMIO 3aKa34yWKa B IMPOEKT MOKET OBITH 3aJI0KEH YPOBEHb HAIC)KHOCTH, MPEBBIIIAFOIINI
MpeneabHO JOIYCTUMBIH.

2.3. ITapameTpbI TOKOB MOJIHAHU

HapaMeTpl)I TOKOB MOJIHUHU H€O6XO[I,I/IMI)I A pacueTa MEXaHUYECKUX W TEPMUYCCKHUX
BO3JICHCTBUH, a TAKXKE 11 HOPMUPOBAHUS CPEICTB 3aLUTHI OT 3JIEKTPOMATHUTHBIX BO3IECHCTBUN.

2.3.1. Knaccudukanusi Bo3aeiicTBHii TOKOB MOJTHHH

Jist KaXIoro YpOBHS MOJIHME3AIIUTHl JOJDKHBI OBITH ONpENeNIeHbl NPEeNeNbHO JOIMYCTHMbIE
napaMeTpsl TOKa MOJHHUM. JlaHHbIe, NPHBENCHHbIE B HOPMAaTHUBE, OTHOCATCS K HHUCXOMSIINM H
BOCXOJSILUM MOJIHUSIM.

CooTHOIEHNE TOJAPHOCTEH pa3psIoOB MOJHHAW 3aBUCHT OT Teorpa)UIecKOro ITOJIOKEHHS
MECTHOCTH. B OTCyTCTBHE MECTHBIX [aHHBIX NPHHUMAIOT 3TO COOTHOUIeHHE paBHBIM 10 % mis
Pa3psI0B C MOJMIOKHUTEIBHBIMU TOKaMu 1 90 % ai1st pa3psiioB ¢ OTPULIATEIbHBIMI TOKAMH.

MexaHHUeCcKHe W TEPMHUUYECKHE ACHCTBHS MOJHHH OOYCJIOBJICHBI NMHKOBBHIM 3HAYCHHEM TOKa /,
MOJHBIM 3apSAOM Qo 32PSIIOM B UMIYIIbCE Oy U YACTbHOU dHeprueit W/R. Hanbonbline 3HaueHus
STHX HapaMeTpOB HaOIIONAIOTCS MPH MOJOKUTEIHHBIX Pa3psAaax.

[ToBpexneHusi, BbI3BaHHBIE HHAYLHMPOBAHHBIMH IEpPEHANPSHKEHUSMH, OOYCIOBJIEHBI KPYTH3HOM
¢dponTa Toka monuuu. Kpyrusna onenuBaetcs B npenenax 30 %-soro m 90 %-HOro ypoBHE# oT
HanOounblIero 3HaueHus Toka. Hanbonplee 3HaueHe 3Toro napaMerpa HalmoaeTcs B Iocie Iy omnX
UMITyJIbCaX OTPUIATENILHBIX Pa3psIoB.

2.3.2. [lTapamMeTpbl TOKOB MOJIHMH, NpeAJaraemMbie 11 HOPMHPOBAHHUS CPeICTB 3aIUTHI OT
NPSMBIX yIapOB MOJHUHI

3HaYeHNsT PACUCTHHIX MapaMEeTPOB JUIA NPHHATHIX B Tabn. 2.2 ypoBHEH 3alMIICHHOCTH (TIpU
cootHomreHn: 10 % k 90 % Mexay IOISIMHU TTOJIOKUTENBHBIX U OTPHLATEIBHBIX Pa3psA0B) NPUBEICHBI
B Tabxm. 2.3.

Tabmuma 2.3

CooTBeTcTBHE MAPAMETPOB TOKA MOJHMM M YPOBHEI 321U ThI

[MapameTp MonHMU YpoBEeHb 3aLUTHI
1 11 I, IV
IlukoBoe 3HaueHue Toka I, KA 200 150 100
TTonubiit 3apsia Onom, Ki 300 225 150
3apsia B uMnynsce Oy, K 100 75 50
Y aenwvHast sHeprus W/R, kIx/Om 10000 5600 2500
Cpennsist kpyTusHa di/dt;p 90y, KA/MKC 200 150 100




2.3.3. [110THOCTH y1apOB MOJHHH B 3eMJII0

[II0THOCTb YJApOB MOJHHMH B 3€MIIO, BBIPAKEHHAs dYepe3 UHCIO MOPAKEHHH 1 KM’ 3eMHOM
MOBEPXHOCTH 3a TOJ, OIpPEHENIACTCS II0 IaHHBIM METEOPOJIOTHUCCKUX HAONIONEHUA B MecTe
pa3MernieHus 00BeKTa.

Ecmu ke MIOTHOCTH yOapoB MOJHHM B 3€MIII0 [V, HEHW3BECTHA, €€ MOXXHO pacCUHTaTh II0
cnemyrouteit opmyie, 1/(km” - rog):

N,=06,7-T4100, 2.1
rae Ty - CpedHss MPOAOJDKUTEIBHOCTh I'PO3 B HYacax, OMpeNeNieHHas MO PETHOHAIBHBIM KapTaM
WHTEHCUBHOCTH TPO30BOH JIEATETHHOCTH.

2.3.4. [lapamMeTpbl TOKOB MOJIHMH, NpeAJiaraeMbie 1Js HOPMHUPOBAHUS CPEICTB 3aIUTHI OT
3JIeKTPOMATHUTHBIX BO3/1eHCTBUI MOJTHUHI

KpoMe MexaHWYeCKHX M TEepPMHUYECKHX BO3AEHCTBHA TOK MOJHHH CO3/1a€T MOIIHBIC HWMITYJIbCHI
QJICKTPOMAriuTHOro H3JIy4YCHU, KOTOpbIC MOryT 6bIT]) HpH‘lHHOﬁ TIOBPCIKACHUA CHUCTEM,
BKJIFOYAIOIIHUX 060pyZ[OBaHI/le CBA3HU, YIIPpABJICHU, aBTOMAaTHKH, BBIYUCIUTEIIbHBIC U I/IH(I)OpMaI_ll/IOHHbIe
yCTpOﬁCTBa n T. II. 3TI/I CJIOKHBIC U JOPOTroCTOAMINE CUCTEMbBI MCIOJB3YIOTCSA BO MHOI'MX OTpacidgX
MPOU3BOJICTBA M OmM3Heca. X moBpexIeHHe B pe3yibTaTe yJaapa MOJIHHUH KpalHE HEXKENATENFHO 10
CO00pakeHMUsIM OE30MACHOCTH, a TAKXKE IO SKOHOMHUYECKUM COOOPaKCHUSIM.

Yiaap MONHHM MOXKET COAEp)KaTh JIMOO ETUHCTBEHHBIH HMITyJBC TOKAa, JTHOO COCTOSTH U3
MOCTIETOBATEIEHOCTH HWMITYJIBCOB, pa3felCHHBIX MPOMEXKYTKaMH BPEMEHH, 32 KOTOpBIE MpPOTEKaeT
CITa0BIil COMPOBOXKAAIOMINKA TOK. [lapameTphl MMITylbca TOKa IMEPBOTO KOMIIOHEHTa CYIIECTBEHHO
OTIIMYAIOTCS OT XapaKTEPUCTHK MUMITYJIHCOB TOCIEAYIONNX KOMIOHEHTOB. Hibke pUBOAATCS JaHHEIE,
XapaKTepU3YIOIIMe pacyeTHhIE IapaMeTphl WMIYJIbCOB TOKA MEPBOTO M MOCIECIYIOIUX HMMITYJIHCOB
(tabn. 2.4 u 2.5), a TakKe AIUTEIHLHOrO ToKa (Tadi. 2.6) B may3ax MeXIy UMITYJIbCAMHU JJIsl OOBIYHBIX
00BEKTOB IPH PA3IMYHBIX YPOBHAX 3aIIUTHI.

Tabmuua 2.4
ITapameTpbl NePBOro HMIYJIbLCA TOKA MOJTHUHU
[TapameTp TOKa YpoBeHb 3aLIUTHL
I 11 11, IV
MaxkcumyM TOKa [, KA 200 150 100
JmrensHOCTH PpoHTa T, MKC 10 10 10
Bpewms nmonycniaga 75, MKC 350 350 350
3apsix B ummynbce Oy, Ki 100 75 50
Y nenpHas sHeprus B umirynsce W/R** M Jx/Om 10 5,6 2,5

* TlockonbKy 3Ha4MTENbHAs 4acTb oOuiero 3apsaa O,y MNPUXOAUTCS HA MEPBBI MMITYJbC, IIOJIAraeTcs, YTo
00wIuii 3apsi BceX KOPOTKUX MMITYJIBCOB PaBEH NPUBEICHHOI BEIMYUHE.

** TIoCKONBKY 3HAYMTENbHAS YacTh OOLIeH yAenpHOW 3Hepruu W/R TPUXOOUTCA Ha TEPBBIA HMIYJbC,
TI0JIaraeTcsl, 4YTO 00Kt 3apsix BceX KOPOTKUX MMITYJIECOB PaBEH IPHBEACHHON BEIHYMHE.

Tabmuua 2.5
ITapamMeTpBbl NoCJIEAYOIIEr0 HMITYJIbCA TOKA MOJTHHHI
[TapameTp TOKa YpOBEHb 3alUTHI
I II 111, IV
MaxkcumyMm ToKa [, KA 50 37,5 25
JimrensHOCTh PpoHTa T, MKC 0,25 0,25 0,25
Bpewms nonycnana 75, Mkc 100 100 100
CpenHsist KpyTH3HA a, KA/MKC 200 150 100




Tabauna 2.6

HapaMeprl MAJIMTEJBbHOT0 TOKA MOJIHMM B IPOMEKYTKE MEKAY UMITYJIbCaMHU

ITapameTp TOKa YpOBEHb 3aLUTHI
I 11 11, IV
3apsn O, *, Kn 200 150 100
JmarensHoCTh T, C 0,5 0,5 0,5

* QO - 3apsia, 0OyCIIOBIEHHBIN UINTENBHBIM IPOTEKAaHUEM TOKAa B MEPHOJ MEXTY IBYMs MMITyIbCaMH TOKa
MOJTHUH.

Cpenuuii TOK npuOaM3uTeNbHO paBeH O,/ T.
®dopMa UMITYJIECOB TOKA ONPEEISIETCS CIEAYIONMM BbIPaKEHHEM:
i(f) = [I(t/t1)"° - exp (-t/0)] / b - [1 + (t/7))"], (2.2)
rzie [ - MaKcuMyM TOKa;
h - 03 HUIHEHT, KOPPEKTUPYIOIINI 3HAYCHHE MaKCHIMyMa TOKa,
t - Bpems;
T - IOCTOSTHHAS BpEeMEHH 1J1s (PPOHTA;
T, - IOCTOSTHHAS] BpEMEHH ISl CIiajia.
3HaYeHNsT TApaMETPOB, BXOAAIINX B Gopmyiry (2.2), OMUCHIBAIONIYI0 H3MEHEHHE TOKa MOJIHUH BO
BpPEMEHH, IIPUBECHEI B Ta0M. 2.7.

Ta6numa 2.7
3HauyeHHUs] NapaMeTPoOB AJIs1 pacyeTa (POPMbI HMMNYJIbCA TOKA MOJHHUM
[Mapametp [lepBblil UMITYIIBC [Tocnenyromuii UMITyJIEC
YpOBEHb 3aLUTHI YpOBeHb 3aLUTHI

I II I, IV I II 111, IV
I, KA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
T, MKC 19,0 19,0 19,0 0,454 0,454 0,454
T, MKC 485 485 485 143 143 143

JIIATeNbHBI  MMITyJIBC  MOJXKET OBITh TMPUHAT NPSIMOYIOJIBHBIM CO CpPeIHHM TOKOM [ H
JUTATENILHOCTBIO T, COOTBETCTBYIOIIUMHE JaHHBIM Ta0J1. 2.6.

3.3AIIUTA OT IPSIMBIX YIAPOB MOJIHUN
3.1. Kommuieke cpeicTB MOJTHHE3AIIUTHI

Kommieke cpencTB MONHHE3AIIWTHI 3[JaHAN WM COOPY)KEHHI BKIIFOYaeT B ce0s yCTpOWCTBa
3aIIUTHl OT TIPSAMBIX yJapOB MOJHHM (BHEIIHss MoNHHe3amuTHas cuctema - M3C) u ycrpoiicTBa
3aIUTHl OT BTOPUYHBIX BO3AEUCTBUI MoHUH (BHYTpeHHsAA M3C). B uacTHBIX ciydasx MOJTHHE3AIUTa
MOXET COJEepKaTh TOJIBKO BHEIIHHE WM TOJIBKO BHYTPEHHHE YCTpoicTBa. B o0mem ciyuae dacTsb
TOKOB MOJIHMH NIPOTEKAET MO 3JIEMEHTaM BHYTPEHHEH MOJIHHUE3AIUTHI.

Buemnsis M3C MoxkeT ObITh M30JIMPOBaHA OT COOPYXKEHUS (OTIEIBHO CTOSIINE MOJHHEOTBOJBI -
CTEP>KHEBbIE MJIM TPOCOBBIE, & TAKXKE COCEAHUE COOPY)KEHHMSI, BHITOJIHAIOMINE (DYHKIIMH €CTECTBEHHBIX
MOJIHUEOTBO/IOB) WJIM MOXET OBITH YCTAQHOBJICHA Ha 3aIIMIIACMOM COOPYXECHHHM M JlaKe OBITh €ro
YacThIO.

BHyTpeHHHe ycTpoicTBa MOJHHE3ALIMTHI NPEJHA3HAYCHBI ISl OTPaHMYECHHUS JIEKTPOMArHUTHBIX
BO3/ICHCTBHUI TOKA MOJIHUU M IPEIOTBPAIIEHNS UCKPEHUI BHYTPH 3alHII[AEMOTr0o 00OBEKTa.

Tokn MOJIHWHM, TONAAAIOIINE B MOJHUETIPHEMHHKH, OTBOASATCS B 3a3€MIIMTENIb YEpe3 CHCTEMY
TOKOOTBOZIOB (CITyCKOB) M PACTEKAIOTCS B 3eMJIE.

3.2. BHemHsas MOJIHHE3AIUTHAsI CHCTEMA

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




Cﬂy‘lae CIICUAJIBHOI'O U3TrOTOBJICHHUS UX MaTepMan U CCUCHUSA OOJIKHBI yHOBHeTBOpﬂTb Tpe6OBaHl/ISIM
Tabm. 3.1.

Tabmuna 3.1
Marepuaa 1 MUHMMAJILHbIE ceYeHUs 3JieMeHTOB BHemHeit M3C
YpoBeHb Martepuan CeueHne, MM~
3aIIUTHI MOJIHUECTIPDHEMHHKA TOKOOTBOJA 3a3eMIINTEIS
-1V Cranb 50 50 80
-1V AsroMUHUN 70 25 He npumensiercs
I-IV Menp 35 16 50

[Mpumeuanue. Yka3aHHbIC 3HAYCHUS MOTYT OBITh YBEIMYCHBI B 3aBHCUMOCTH OT MOBBIIICHHOW KOPPO3UHU WU
MEXaHUYECKUX BO3ICUCTBUM.

3.2.1. MoJiHMennpUEMHUKH

3.2.1.1. O6mmue coobpakeHus

MonHHENPUEMHUKH MOTYT OBITh CIIEIUAIbHO yCTAaHOBJICHHBIMH, B TOM YHCIIE HAa 00BEKTE, TNOO0 X
(YHKIIMH BBIIOJIHSIOT KOHCTPYKTHBHBIE 3JIEMEHTHI 3aI[UIIAEMOI0 00BEKTa; B IOCICIHEM CIIydae OHU
Ha3bIBAIOTCS] €CTECTBEHHBIMH MOJIHUETIPHEMHUKAMH.

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

3.2.1.2. EcTecTBeHHBIE MOJIHUETIPUEMHUKU

Crenyromue KOHCTPYKTHBHBIE 3JIEMEHTHI 31aHMH M COOPYXXEHHH MOTYT PacCMaTpUBATHCS Kak
€CTECTBEHHbIE MOJIHUETIPUEMHHUKH:

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

3JIEKTpUYECKast HEMPEPbIBHOCTh MEXYy Pa3HBIMU YacTIMH oOecrieueHa Ha JOJITHI CPOK;

TOJIIIMHA METAJUIa KPOBJIM COCTABISIET HE MEHEe BEJIMYMHBI f, NPUBENEHHOW B Tabm. 3.2, ecmu
HEOOXO0ANMO TPEOXPAHNTh KPOBIIIO OT IMOBPEKACHHS HITH IIPOKOTa;

TOJII[MHA METajjla KPOBIU cocTaBiisieT He MeHee 0,5 MM, ecnu ee HEoOsA3aTEeIbHO 3aIIUINATh OT
MOBPEX/ICHUH U HET OIIACHOCTH BOCIIIAMEHEHUSI HaXOSIIMXCS MO KPOBJIEH FOPIOYNX MaTEpPHAIIOB;

KPOBJII HE MMEET W3O0JSIIMOHHOTO TOKpPbITUS. [Ipy 3TOM HEeOOJNBIION CIIOW aHTHKOPPO3MOHHOM
kpacku win ciod 0,5 MM acdajabTOBOTO MOKPBITHS, WIM CIOW | MM IIACTHKOBOTO TOKPBITUSI HE
CUMTAETCS U30JISLINCH;

HEMETaJUIMYECKHE TOKPBITHS HA WM IO/ METAJUIMYECKOH KpOBJIEH HE BBIXOAAT 3a HPEAEIbI
3alIMIIaeMOro 00beKTa;

0) MeTa/uIMYeCKHEe KOHCTPYKIMH KpbliM ((epMbl, COeAMHEHHas Mexay coOol cranbHas
apmarypa);

B) METAJUINYECKHE 3JIEMEHTHI THIIA BOJOCTOUHBIX TPYO, YKpAIIEHHH, OTpaKACHHUN 110 KParo KPBIIIH
U T. TI., €CJI UX CEUCHUE HE MEHbIIIE 3HAUCHUH, IPEANMICAHHBIX JUI1 OOBIYHBIX MOJHUETIPUEMHUKOB;

I) TEXHOJOTMYEeCKHe MeTa/UIMdecKhue TPyObl M pe3epByapbl, €CIM OHH BBIIIOJHEHBl W3 MeTajlla
TOJIIMHOW HE MeHee 2,5 MM M MPOIUIABJICHHE WM IPOXKOT ITOT0 METajla HE MPUBEIET K OMACHBIM
VUM HEZIOTTy CTUMBIM IOCIIEICTBHSM;

JI) METALIMYECKUe TPpyObl U pe3epByaphl, €CIIM OHH BBIIIOJIHEHbI M3 METalljla TOJLIMHOW HE MEHee
3HA4YeHHs !, IPUBEJAECHHOr0 B Tabi. 3.2, ¥ €CiiM INOBBIIICHUE TeMIIEpaTypbl C BHYTPEHHEH CTOPOHBI
00beKTa B TOUKE yJ[apa MOJIHUH HE MPEACTABISET OMACHOCTH.

Tabumma 3.2

ToaumuHa KPOBJIH, TPYOBI HJIH KOPIyca pe3epByapa, BLINOJIHAOIIUX (GyHKIMH
€CTeCTBEHHOI0 MOJTHHENPHEeMHHKA

YpoBeHb 3alIUThI Marepuan TonmuHa t, MM, HE MEHEe
-1V Keneso 4
I-IV Menb 5
-1V AmoMuHuR 7

3.2.2. Toxko0TBOABI
3.2.2.1. OGrue coobpakeHus




B 1ensix CHWKEHHS BEPOSTHOCTH BO3HMKHOBEHHS OIACHOTO HMCKPEHHUsI TOKOOTBOABI IOJIKHBI
pacrnonaratbCs TakUM 00pa3oM, 4TOObI MEXKY TOUKOW NOpaKEeHHs U 3eMJICH:

a) TOK PAacTEKaJICs 110 HECKOJIbKUM MapauIebHBIM Iy TSIM;

0) nnMHa STHX MyTel Oblila OrpaHUYeHa 10 MUHUMYyMa.

3.2.2.2. PacnonoxxeHue TOKOOTBOJOB B YCTPOWCTBaX MOJHHE3ALUTHI, M30JIMPOBAHHBIX OT
3aIIUIIAEMOr0 00OBEKTA

Ecnn MOnmHMENpUEMHHK COCTOUT M3 CTEp)KHEH, YCTAHOBJICHHBIX Ha OTACNIBHO CTOSIIMX ONOPax
(vm otHOI omope), Ha KaXKIYIO ONOPY IOJDKEH OBITh MPEIyCMOTPEH MHHIUMYM OJIH TOKOOTBOL.

Ecnn MOJHMENPHEMHUK COCTOMT U3 OTAENBHO CTOSIIHMX TOPU30HTAIBHBIX IPOBOIOB (TPOCOB) HIIH
U3 OJTHOT'O IIPOBOAA (TPOCa), Ha KaX bl KOHEL Tpoca TpeOyeTcss MUHUMYM 110 OJHOMY TOKOOTBOZLY.

Ecin MonHMenpueMHHK NpencTaBisieT co0OH ceTdaTylo KOHCTPYKLMIO, IIOJBELICHHYIO Haj
3alUIIACMBbIM O0BEKTOM, Ha KaXKIYI0 €€ Omopy TpeOyeTcs He MeHee OJHOro TokoorBona. Ooriee
KOJIMYECTBO TOKOOTBOJIOB JIOJKHO OBITH HE MEHEE JIBYX.

3.2.2.3. PacnonoxeHue TOKOOTBOJIOB IIPU HEM30JIMPOBAHHBIX YCTPOUCTBAX MOIHUE3AIIUTEI

TOKOOTBO/BI pacroyiaraloTcss MO IMEPUMETPY 3allMIIaeMoro oObeKTa TakUM 00pa3oM, YTOOBI
Cpe/iHee PAacCTOSIHUE MKy HUMHU OBIJIO HE MEHbIIE 3HaYEHHUH, TPUBEAECHHBIX B Ta0I. 3.3.

TOKOOTBO/BI COSNUHSIOTCS TOPU3OHTAIBHBIMU IIOSiCAMH BOJIM3M IMOBEPXHOCTH 3eMJIM M 4epes
Kaxkapie 20 M 110 BBICOTE 3JaHUS.

Tabmuma 3.3

Cpemme PacCCTOAHUA MEKITY TOKOOTBOAAMH B 3ABUCMMOCTH OT YPOBHHA 3AIIIUIIICHHOCTH

YpoBeHb 3aLUTHI CpenHee paccTosHUE, M
I 10
11 15
111 20
v 25

3.2.2.4. Yka3zaHus 1o pa3MeIleHruo TOKOOTBOIOB

JKenarenbHo, YTOOBI TOKOOTBOJBI PAaBHOMEPHO paclojarajiuch I0 MEPUMETPY 3alUIIaeMOro
o0bekTa. I10 BO3MOXHOCTH OHHU NPOKIIABIBAIOTCS BOJIIM3H YIIJIOB 3/IaHUH.

He wn3onmmpoBaHHBIE OT 3alIMIIAEMOr0 OOBEKTAa TOKOOTBOIBI IPOKIAIBIBAIOTCS CIEAYIOIINM
obpazom:

€CIIM CTCHa BBINOJIHEHA M3 HEroproyero Marepuajia, TOKOOTBOABI MOTYT OBITh 3aKpeIlIeHbl Ha
HOBEPXHOCTH CTEHBI WIIH IIPOXOJHUTH B CTCHE;

€CIM CTCHAa BBINOJHEHAa M3 TOPIOYEro MaTepuaia, TOKOOTBOIBI MOTYT OBITh 3aKpEIICHbI
HETIOCPENICTBEHHO Ha IOBEPXHOCTH CTEHBI, TaK YTOOBI IOBBIMICHHE TEMIIEPATyphl NpU NPOTEKaHUH
TOKA MOJIHUM HE MPEACTABIIIIO ONACHOCTH IJIsL MaTepHalla CTEHbI;

€CIIM CTCHA BBINOJIHEHA M3 TOPIOYEro MaTepHana M MOBBIIICHUE TeMIepaTypbl TOKOOTBOJOB
NPE/CTAaBISIET Ul HEro OIacCHOCTh, TOKOOTBOZBI JIOJDKHBI PAacIioyiaraTbCsi TakuM 0Opa3oM, YTOOBI
paccTosiHME MEXAy HMMHU M 3allMIiaeMbiM 00BEKTOM Bcernma mpemsimano 0,1 M. Meramndeckue
CKOOBI JUTSl KPEIUICHHSI TOKOOTBOJIOB MOT'YT OBITh B KOHTAKTE CO CTEHOM.

He cnenyer mpokiagsiBaTh TOKOOTBOABI B BOJOCTOUHBIX TpyDOax. PexomeHnmyercs pasmelnarsb
TOKOOTBOJIBI HA MAKCHMaJIEHO BO3MO>KHBIX PAaCCTOSHHUSAX OT JABEPEH U OKOH.

TOKOOTBO/BI IPOKJIABIBAIOTCS 110 MPSAMBIM M BEPTUKAJIBHBIM JIMHUAM, TaK YTOOBI ITYTh 10 3€MIIH
OBLI 110 BO3MOYKHOCTH KpaTyaiinuM. He pexoMeHyeTcs MpokiiagKa TOKOOTBOIOB B BHAE IETEIb.

3.2.2.5. EcTecTBEHHBIE DIIEMEHTHI TOKOOTBOIOB

Cremyromue  KOHCTPYKTHBHBIE — JJIEMEHTBl  3MaHMH  MOTYT  CYUHMTAaThCd  €CTECTBEHHBIMH
TOKOOTBOJAMH:

a) MeTAJUIMYECKHe KOHCTPYKIUHU NIPU YCIOBHH, YTO:

QJICKTpUUCCKasd HEMPEPBIBHOCTb MEKAY pPAa3HBIMU JJIEMCHTAMU  ABJIACTCA [lOJ'IFOBe'—IHOﬂ u
COOTBETCTBYET TpeOoBaHusAM 11. 3.2.4.2;

OHM HUMEIOT HE MEHBIIME pa3Mepbl, 4eM TpeOyloTCs il CIELHalIbHO IPEIyCMOTPEHHBIX
TOKOOTBOZIOB. MeTaJuin4ecKie KOHCTPYKIUH MOTYT UMETh M30JISILIMOHHOE TIOKPBITHE;

0) MeTaJUIMYECKHH KapKac 3/1aHUs UM COOPYIKEHHS;

B) COSIMHEHHAs MEXKIy cOOO0M CTallbHAs apMaTypa 3IaHus WIH COOPYKSHHS;

r) yacté (acama, mpoGUIMPOBaHHBIE PIEMEHTHl U OMOPHBIE METAIUITMYECKHe KOHCTPYKINH (acana
IpH YCIIOBUH, YTO UX pa3Mepbl COOTBETCTBYIOT YKa3aHHSM, OTHOCSILMMCS K TOKOOTBOIAM, a HX
TOJILIMHA COCTaByIAeT He MeHee 0,5 MM.



Meraunyeckast — apMarypa  JKeJe300€TOHHBIX ~ CTPOCHME  cuWTaercss — obecrednBarolei
INEKTPUUECKYIO HENIPEPHIBHOCTbD, €CJIM OHA YJIOBJIETBOPSIET CIEIYIOLINM YCIOBHUSIM:

npuMepHo 50 % coeauHEHUH BEpTHKAIbHBIX M FOPU3OHTAIBHBIX CTEP>KHEH BBIIIOJIHEHBI CBapKOi
WJIM IMEIOT JKECTKYIO CBS3b (00JITOBOE KPEIUIEHHE, BSI3Ka ITPOBOJIOKOH );

SJIEKTPUUECKas HENPEpHIBHOCTh 00ECIeYeHa MEXy CTaIbHOW apMarypoil pas3iIMuHBIX 3apaHee
3ar0TOBIICHHBIX OCTOHHBIX OJIOKOB M apMaTypoll OSTOHHBIX OJIOKOB, TOJTOTOBICHHBIX HA MECTE.

B npoknake TOpH30HTAIBHBIX MOSCOB HET HEOOXOIMMOCTH, €CIIM METAJUTNUECKHE KapKachl 3MaHH
WIN CTallbHAsl apMaTypa Kene300€TOHa HCIOIb3YIOTCS KaK TOKOOTBO/IBI.

3.2.3. 3azemunTenu

3.2.3.1. OGrue coobpakeHus

Bo Bcex cmydasx, 3a HCKIIOYEHHEM HCIIOJIB30BAHUS OTAENBHO CTOSIIET0 MOJIHMEOTBOJA,
3a3eMJINTEb MOJIHME3AIUThl CJIEAYeT COBMECTUTh C 3a3€MJIMTEJISIMH JJIEKTPOYCTAHOBOK U CPENCTB
cBs3u. Ecimm 3TH  3a3emMiuTenu JOJI’)KHBI 6])ITI) pa3acyceHbl IO KaKI/lM-J'II/I6O TEXHOJIOTHYCCKUM
COOOpaXEHHsIM, HUX CIIeNyeT OOBEOUHUTH B OOLIYI0 CHUCTEMY C IIOMOINBIO CHUCTEMBl YypaBHHBAaHHMS
MOTEHIUAJIOB.

3.2.3.2. CnenuanbHO MPOKIIAbIBAEMbIE 3a3€MJISIOLIUE DJIEKTPOIbI

[lenecoobpa3HO HCIONIB30BATH CIEAYIOIINE THITBI 3a3€MIIMTENEH: OANH WM HECKOJIBKO KOHTYPOB,
BEpTHKaJIbHBIE (WJIM HAKJIOHHBIE) OSJEKTPOABI, paJWalbHO PACXOIAIIMECS OSJIEKTPOIBl WM
3a3eMIISIOIINI KOHTYP, YJIOKEHHBIM Ha JHE KOTJIOBAHA, 3a3€MJISIOIIIE CETKH.

CunpHO  3arimyONIeHHBIE — 3a3€MJIMTENH  OKAa3bIBAIOTCSA  A(PGEKTHBHBIMH, €CIH  yAEIbHOE
COIPOTHUBJICHHE TPYHTA yMEHBIIAETCS C INTyOMHON M Ha OONBIION NTyOMHE OKa3bIBAETCA CYLIECTBEHHO
MEHBIIIE, YEM Ha YPOBHE OOBIYHOTO PACIIOI0KEHHUS.

3a3seMauTeNDL B BUAC HAPYKHOT'O KOHTYpa MpCANOYTUTCIIBHO MPOKIaAbIBAThL HA Fﬂy6l/IHe HE MCHEC
0,5 M OT NOBEpXHOCTH 3eMIIM U Ha PACCTOSHUM HE MeHee | M OT CTeH. 3a3eMJISIOLIHME 3JIEKTPOJIbI
JIOJDKHBI pacriojiaratecs Ha riryouHe He MeHee 0,5 M 3a mpejenaMu 3aiuinEaeMoro o0beKTa u ObITh KaKk
MOXHO 0OoJiee paBHOMEPHO pPaCIpeesICHHBIMH; IIPH 3TOM HAJ0 CTPEMHTHCS CBECTH K MUHUMYMY HX
B3aUMHOE YKpaHUPOBAHUE.

'myOvHa 3akiafkd W THIT 3a3€MILTIOIIMX BJIEKTPOJOB BBIOMPAIOTCS M3 YCJIOBHS OOecrieueHwHs
MUHUMAaJIbHOM KOPPO3MHM, a TAaKKE BO3MOXXHO MEHbBIIEH CE30HHONW BapHalWU CONPOTUBIICHUS
3a3eMJICHHS B PE3YJIbTATE BHICHIXAHHS M IPOMEP3aHUsI TPYHTA.

3.2.3.3. EcTecTBeHHBIE 3a3eMIISIOIINE IIEKTPOIBI

B kadecTBe 3a3eMIIAIOIIMX 3JIEKTPOJOB MOXET HCIIOIb30BAaThCS COEAMHEHHAs MEXIY COOOH
apmarypa JKele300€TOHAa WJIM HHbIE MOJ3CMHBIE METAINIECKHE KOHCTPYKIMH, OTBEUYAIOIIHE
TpeboBanusaM 1. 3.2.2.5. Ecnu apmaTypa 5kene300eTOHa HCIIOJIb3YEeTCs KaK 3a3eMIISIOIINE dJICKTPOIbI,
IIOBBIIIICHHBIC Tpe60BaHI/lH NpeaAbABIIAIOTCA K MECTaM €€ COGﬂHHeHHﬁ, ‘1T06LI HUCKIIIOYUTH
MeXaHU4ecKoe paspylieHue Oerona. Ecim ucnosb3yercsi npeaHanpspKeHHBIH OETOH, CIeIyeT Y4ecTb
BO3MOJKHBIE IIOCIIEJICTBUSI NPOTEKaHUS TOKA MOJIHHUM, KOTOPBIH MOXKET BBI3BaTh HEIOIyCTHUMBIC
MEXaHNYECKHE Harpy3KH.

3.2.4. Kpensienue u coeuHeHusi djieMeHTOB BHemHeir M3C

3.2.4.1. Kpennenwne

MoONHHETIPUEMHUKH U TOKOOTBOJBI KECTKO 3aKPEIUISIOTCS, TaK YTOOBI HCKITIOYUTH JTI000H pa3phiB
Wi ociableHne KperuleHHs IPOBOAHUKOB II0J] JEHCTBHEM HIEKTPOAMHAMUYECKHX CHJI HIIH
CIlyJyalHBIX MEXAaHHMYECKHX BO3JACHCTBUI (HampuMep, OT IOpbIBA BETPAa WM IMAJCHUS CHEXHOTO
miacra).

3.2.4.2. CoennHeHns

KomanuectBo Coe[ll/IHeHl/Iﬁ MMPOBOAHHWKA CBOAUTCA K MHUHHUMAJIbHOMY. COGZ[I/IHCHI/IH BBIIIOJIHAKOTCS
CBapKoOM, MaiKo, J0IyCcKaeTCcs TaKkKe BCTaBKa B 3AKUMHOW HAKOHEYHUK HJIH OOJITOBOE KPEIUICHHUE.

3.3. Bb100Op MOJIHEOTBO0B

3.3.1. O6uue coodpazkeHust

BriGop THHa W BBICOTBI MOJIHHEOTBOAOB IIPOU3BOAMTCA HCXONS M3 3HAUCHUH TpeOyemoii
HaJeKHOCTH P,. OOBEKT CUMTACTCS 3alMILICHHBIM, €CIIM COBOKYIHOCTh BCEX €r0 MOJHHEOTBOJIOB
o0ecreunBaeT HaJe)KHOCTD 3alUTHI He MeHee P..

Bo Bcex cimywasx cucTeMa 3alIMTBl OT MPSAMBIX YOApOB MOJHUM BBIOMpaeTcs TaK, YTOOBI
MaKCHMAJIbHO HCIIOJIB30BAJIMCh ECTECTBEHHBIC MOJHHMEOTBOIBI, a €CIM oleclieynBaeMas HMH
3alIMIIEHHOCTh HEJOCTaTOYHA - B KOMOMHAIMHU CO CIIEHUAIbHO YCTaHOBJIEHHBIMUA MOJIHUEOTBOIAMH.

B o01em ciydae BEIOOpP MOJIHUEOTBOJIOB JIOJDKEH IPOU3BOIUTHCS TP MTOMOIIHA COOTBETCTBYIOIINX
KOMITBIOTEPHBIX TIPOrPaMM, CIIOCOOHBIX BBIYHMCIIATH 30HBI 3aLIUTHI WIIM BEPOSTHOCTH MPOPBIBA MOJIHUH
B 00BeKT (Tpymity 00BbEKTOB) JIF000H KOH(UTYpaluy MPH MTPOU3BOJIEHOM PACIIONIOKEHUH ITPAKTHUECKH



ﬂ1060F0 qucjia MOJIHUCOTBOAOB pa3/IMYHbIX TUIIOB.

IIpy npouyMx paBHBIX YCIOBUAX BBICOTY MOJIHHMEOTBONOB MOXKHO CHU3UTh, €CIM BMECTO
CTCP)KHEBBIX KOHCTPYKIMA MPHUMEHSITh TPOCOBBIC, OCOOCHHO IIPH WX IIOJBECKE IO BHEITHEMY
nepuMeTpy o0beKTa.

Ecmu 3ammta  oObekTa oOecrmeywBaeTcs MPOCTCUIIMMH — MOJHHEOTBOJAMH  (OJIWHOYHBIM
CTep)KHEBBIM, OJUHOYHBIM TPOCOBBIM, JBOMHBIM CTEPXKHEBBHIM, JBOWHBIM TPOCOBBIM, 3aMKHYTHIM
TPOCOBEIM), pa3Mephl MOJHHAEOTBOJOB MOXKHO OIPENENsiTh, MOJB3YACH 3aJaHHBIMH B HACTOSIIEM
HOpPMATHBE 30HAMH 3aIIUTHL

B ciydae mpoeKTHpoBaHUS MOJHHE3AIMUTHl JJIs1 OOBIYHOTO 00BEKTa, BO3MOXKHO OIpeIesieHHe 30H
3aIIMTHI 110 3AMUTHOMY YIJIy WIIM METOJIOM KaTsIIelcs: cepbl COrNIacHO cTaHmapTy MexayHapoIHoi
anekrporexuuueckoi kommccuu (IEC  1024) mpm  ycnmoBuHM, 4dYTOo pacdeTHble TpeOOBaHHA
MexayHApOIHOW 3JICKTPOTEXHUYCCKONH KOMHUCCHU OKa3bIBAIOTCS 0O0JIee JKECTKHUMHM, YeM TPeOOBaHUs
Hacrosmed MHeTpykuuu.

3.3.2. TunoBbIe 30HBI 32ALUTHI CTEPKHEBBIX M TPOCOBBLIX MOJTHUEOTBOA0B

3.3.2.1. 30HbI 3aIUTHI OJUHOYHOI'O CTEP>KHEBOTO MOJTHUEOTBOAA

CraHmapTHOW 30HOM 3alIWTHl OJUHOYHOTO CTEPKHEBOTO MOJHHEOTBOAA BBICOTOW /i SBIIAETCS
KPYTOBOH KOHYC BBICOTOH /4 < A, BepIIMTHA KOTOPOT'O COBIATAET C BEPTUKAIEHOW OCHIO MOJTHHEOTBOIA
(puc. 3.1). TabapuThl 30HBI OMPEHCISIIOTCS ABYMs TapamMeTpaMu: BBICOTON KOHyca /iy M pamgmycoM
KOHycCa Ha YPOBHE 3EMIIH 7.

[TpuBeneHHbIe HIDKE pacueTHbie GOpMYJIbl (Ta0. 3.4) MPUrOAHBI 1JIsi MOJIHUEOTBOIOB BBICOTOI 110
150 M. IIpu Gosee BEICOKMX MOJTHHEOTBOAAX CIEAYET MOIb30BaThCS CIEIMAIbHON METOJUKON pacdera.
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Puc. 3.1. 30Ha 3aIUTHl OTMHOYHOTO CTEP>KHEBOT'O MOJIHUEOTBOIA

st 30HBI 3amuTel TpeOyeMoi HaxexHocTH (puc. 3.1) paguyc rOpU30OHTAIBHOTO CEYEHHUs r, Ha
BBICOTE /1, ompeensieTcs mo popmyJe:

;o= 1 (hy _hx)_

x A (CRY

Tabuwnma 3.4

Pacuer 30HBI 321U THI OIHHOYHOIO CTEPKHEBOI'0 MOJTHHEOTBOAA

Hapexunocts | BricoTa MoaHHEOTBOA BricoTa konyca /g, M Pannyc konyca ry, M
3alIUThI P, h, M
0,9 Ot 0 1o 100 0,854 1,2h
Ot 100 mo 150 0,854 [1,2—10’3(h-100)]h
0,99 Ot 0 1o 30 0,8h 0,8h
Ot 30 o 100 0,84 [0,8-1,43~10’3(h—30)]h
Ot 100 mo 150 [0,8-10'3(h-100)]h 0,7h
0,999 Ot 0 no 30 0,7h 0,6h
Or 30 o 100 [0,7-7,14- 10'4(h-30)]h [0,6-1,43~10’3(h—30)]h
Ot 100 oo 150 [0,65—10'3(h—100)]h [0,5—2o10'3(h-100)]h

3.3.2.2. 30HBI 3aLIUTHI OAUHOYHOTO TPOCOBOIO MOJIHHUEOTBOAA



CraHpapTHbie
CUMMCTPUYHBIMU
paBHOOEAPEHHBII
(puc. 3.2).

[TpuBeneHHbIe HIDKE pacyeTHbIE (OpPMYJIbI (Tabi. 3.5) MPUrOAHBI 111 MOJIHUEOTBOIOB BBICOTOM 110
150 m. IIpu Gompimeii BBICOTE cIEXyeT MONB30BaThCS CIEIMAIbHBEIM MPOTPAMMHBIM O0ECTICUCHHEM.
3neck W Janee MOA s TMOHMMAeTcsl MUHMMallbHAs BBICOTA TPOCa HAaJ ypPOBHEM 3eMIH (C yd4eTOM
mpoBeca).

30HBI 3alIUTBl OAMHOYHOT'O TPOCOBOI'0 MOJHHUEOTBOJA BBICOTOM /1 OTpaHUYCHbBI
JABYCKAaTHBIMU  TIOBCPXHOCTAMMU, o6pa3y10u11/1M1/1 B BCPTUKAJIBHOM CCUCHUHU
TPEYTOJIbHUK C BepIHHHOﬁ Ha BBICOTEC ho < h ¥ OCHOBaHHEM Ha YPOBHEC 3eMJIN 2}’0
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Puc. 3.2. 3oHa 31U Tl OIMHOYHOTO TPOCOBOTO MOJHUEOTBOA:
L - paccTostHEEe MEXy TOYKAMH TOJIBECA TPOCOB

[MonmymmpuHa 7, 30HBI 3a0IUTE TpeOyeMoi HamexkHOCTH (puc. 3.2) Ha BBICOTE /i, OT IOBEPXHOCTH
3eMJIM OTIPEIENIACTCS BHIPAKECHHEM:
r= 1 (hy _hx)_
hy
[Tpu HEOOXOAMMOCTH PACHIMPUTH 3AIHUIIAEMbIH 00BEM K TOPLAM 30HBI 3alIUTHl COOCTBEHHO
TPOCOBOTO MOJIHMEOTBOJA MOIYT J00aBISATHCS 30HBI 3AlIUTBI HECYIIUX OINOp, KOTOpPbIE
paccuuThIBalOTCs 10 (HOpMYJiaM OJMHOYHBIX CTEPIKHEBBIX MOJIHHEOTBOJOB, MPE/ICTABICHHBIM B Ta0II.
3.4. B cmyyae OONBIIMX NPOBECOB TPOCOB, HANPUMEP, Y BO3AYUIHBIX JIMHUH HJIEKTPOIEpenayuu,
PEKOMEHYETCSl PacCUUTHIBATH OOECIIEYMBAEMYIO BEPOSITHOCTH HPOPbIBA MOJHHUHU NPOTPAMMHBIMHU
METOAaMH, MOCKOJIbKY MNOCTPOCHUEC 30H 3allUTHI 11O MUHHUMAaJILHONH BBICOTE TpoCa B MNPOJIETC MOKET
MIPUBECTH K HEOTIPABIAHHBIM 3aTpaTam.

(3.2)

Tabiunma 3.5

PacueT 30HBI 321U THI OJIMHOYHOT O TPOCOBOI0 MOJIHHCOTBOAA

Hanexxnocts |BrIcoTa MOJIHMEOTBOA BricoTa konyca /o, M Panuyc xonyca ry, M
3aIIUATHI P, h, M
0,9 Ot 0 g0 150 0,87h 1,5h
0,99 Ot 0 0 30 0,87 0,95k
Ot 30 10 100 0,8h [0,95-7,14-10™*(h-30)]h
Ot 100 1o 150 0,87 [0,9-10°(h-100)]h
0,999 Ot 0 10 30 0,75h 0,7h
Ot 30 no 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)]A [0,6-10°(h-100)]h

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

MonHneoTBoq

CUHUTACTCA

JIBOMHEIM,

Koraa

paccrosiHue

MCKIAY CTCPIKHCBBIMU

MOJIHUETIDUEMHHUKaMH L HE TPEBBIACT NPEAEIbHONW BEIWYUHBI Ly, B NpoTHBHOM ciydae oba
MOJIHHEOTBO/A PaCCMaTPHUBAIOTCA KaK OAWHOYHBIE.
Kondurypanus BepTUKaIbHBIX U TOPH30HTAIBHBIX CEUYCHNIH CTAHJAPTHBIX 30H 3alUThI ABOIHOTO

CTEP)KHEBOTO MOJIHUEOTBOAA (BBICOTOI /i M paccTosiHueM L MeXIy MOJIHHEOTBOJAMHM) IpECTaBICHA
Ha puc. 3.3. IlocTpoeHne BHeHmIHMX oOJacTeii 30H [IBOMHOTO MOJIHHEOTBOAA (HOIYKOHYCOB C
rabapuramu hy, ro) mpou3BoauTcs 1o Qopmyrnam Tabn. 3.4 U OJMHOYHBIX CTEPIKHEBBIX
MOJIHUEOTBO/IOB. Pa3mepbl BHYTpPEHHUX OOJIacTeil OINpenessioTcesl napamerpamu /o u A, NepBbId U3



KOTOprX 3a4aacT MaKchaany}o BbICOTy 30HbI HeHOCpeﬂCTBeHHO y MOJIHUCOTBO/J0OB, a BTOpOﬁ -
MUHUMAJIBHYIO BBICOTY 30HBI IIOCEpEAMHE MEXIy MOJaHUeoTBoAaMM. IIpu paccrosHuu Mexny
MoJsHHeoTBoAaMu L < L. rpaHuIia 30HbI He umeeT mnposeca (A, = hy). s paccrosauii L, < L > Ly
BBICOTA /1. ONIPEACTISCTCS IO BBIPAKCHHIO
h, = %hm 3.3)
max C

Bxopsmiue B HEro mpeaenbHble PacCTOSHUS L,y U L, BEIYUCIAIOTCS MO SMIUPUIESCKAM (popMyam
Tab1. 3.6, IPUTOTHBIM IJI1 MOJHHEOTBOIOB BBICOTOH 110 150 M. Ipu Goblelt BEICOTE MOJTHIEOTBOIOB
CIIEIyeT TOJIb30BaThCS CIEIAANEHBIM ITPOTPAMMHBIM 00ECTICICHUEM.

Pa3zMepsl TOpH30HTANBHBIX CEUYCHUH 30HBI BBIUUCISIOTCS IO CISAYIOMNM (OPMYyIIaM, OOIIUM s
BCEX ypOBHEH HAJEKHOCTH 3aIUTHI:

MaKCHUMaJIbHAasl MOYIINPHUHA 30HHI 7, B TOPU30HTAIBHOM CEYEHUH Ha BBICOTE /1,

= ol =l (3.4)
ho
A E_I
L
h.tZ
Puc. 3.3. 30Ha 3amuTH! ABOMHOTO CTEPHKHEBOIO MOJIHUEOTBOAA
JUIMHA TOPU30HTAIBHOTO CeYeHUs L, Ha BBICOTE A, > /i
L(hy—h
=Ly mh) (3.5)
2(h0 - hc )
npudeM 1ipu h, < h.L, = L/2;
IMIMpHHA TOPU30HTAILHOTO CEYEHNUS B LICHTPE MEX/y MOJIHUEOTBOJIAMH 27, Ha BBICOTE /1, < A :
ry(h, —h,
=0t oh), (3:6)
hC
Ta6numa 3.6

Pacuer nmapamMeTpoB 30HbI 3aIIIUTHI JBOWHOTO CTEPKHEBOI'0 MOJTHHEOTBOAA

Hanexuocts | BeicoTa MosiHHEOTBOIA Liax, M Lo, M
3aUTHI P, h, M

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

Or 30 10 100 [5,75-3,57-107(h-30)]h 2,5h

Ot 100 mo 150 5,5h 2,5h




0,99 Ot 0 210 30 4,75h 2.25h
Or 30 110 100 [4,75-3,57-10°(h-30)]h [2,25-0,01007 (h-30)]%
Ot 100 710 150 45N 1,5k

0,999 Ot 0 510 30 4.25h 2,25h
Or 30 10 100 [4,25-3,57-10°(h-30)]h [2,25-0,01007 (h-30)]%
Ot 100 0 150 4,0h 1,5h

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

MOJIHUEOTBOI CUMTACTCS JIBOWHBIM, KOTJIAa PACCTOSHHE MEXIy TpocaMu L He MpPEeBbIIIAeT
MpeNeNbHON BEIHYUHBI L. B TpOTHBHOM ciydae 00a MOJIHHEOTBOJA PACCMATPHBAIOTCA Kak
OJTUHOYHBbIE.

Kondurypanusi BepTUKaIbHBIX U TOPHU30HTAIBHBIX CEUSHUH CTAHIAPTHBIX 30H 3aIUThI ABOMHHOTO
TPOCOBOI'0 MOJIHMEOTBO/Ia (BBICOTOM 4 U PacCTOSIHUEM MEXIy TpocaMmu L) mpejcTaBiieHa Ha puc. 3.4.
[TocTpoeHue BHeMIHUX OOJacTeil 30H (IBYX OJHOCKATHBIX HOBEpXHOCTEW c rabapuramu hgy, 7o)
pou3BoAUTCs 110 popmynam Tadi. 3.5 aJ1st OMMHOYHBIX TPOCOBBIX MOJIHUEOTBOIOB.
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Puc. 3.4. 3oHa 3a1UThl JBOMHOIO TPOCOBOI'O MOJIHUEOTBOJA

PasMepsl BHyTpeHHHX 00JIACTEH ONpPEIEIIOTCS mapaMeTpaMu /g U A, IEpBBIA U3 KOTOPBIX 3a/1aeT
MaKCUMAaJIbHYIO BBICOTY 30HBI HEIIOCPEACTBEHHO y TPOCOB, a BTOPOH - MHHHMAJIBHYIO BBICOTY 30HBI
mocepenuHe Mexay Tpocamu. [Ipm paccrossHMM Mexmy TpocamMu L < L. TpaHUIa 30HBI HE HUMEET
nposeca (k. = hy). Ans paccrostanit L, < L > L« BBICOTA /i, OTIPENIENAETCS 110 BRIPAKCHUIO

he = %ho. 3.7
max C

Bxopasmiue B HEro mpeaensHble pacCTOSHUS Ly, ¥ L, BEIYUCIAIOTCS MO0 SMIUPUIECKUM (popMymam
Tabn. 3.7, TNPUTOAHBIM JUIS TPOCOB C BBICOTOW mozaBeca a0 150 M. Ilpu Oonpiielr BwICOTE
MOJTHHEOTBOJIOB CJICAYET MMOJIb30BAThCS CICIUATBHBIM IPOrPAMMHBIM 00CCIICYUCHUEM.

JlnMHa rOPU30HTAILHOTO CEUCHHSI 30HBI 3aIIUThI HA BBICOTE /1, onpeiessieTes mo Gopmysiam:

L.=L2npuh, > h,
3.8)
Zx — L(hO _ hx)
2(hO - hc)

JIis pacimpeHus 3almmaeMoro oobsemMa Ha 30Hy JBOWHOTO TPOCOBOTO MOJTHHEOTBOIa MOKET OBITH
HAJIO’)KEHA 30HA 3aIUTHI OMOpP, HECYIINX TPOCHI, KOTOpPask CTPOUTCS KaK 30HA JBOMHOTO CTEPXKHEBOTO
MOJTHHEOTBOJIA, €CIIH PACCTOSHHUE L MEXy OIIOpaMU MEHBIIE L.y, BEBIYUCICHHOTO 110 (pOopMyJiaM TalI.
3.6. B mpoTuBHOM ciy4ae OIOpPHI [IOJDKHBI PACCMATPHUBATHCS KaK OJWHOYHBIE CTEP)KHEBBIC

pu 0 < A, < h,.




MOJIHUCOTBO/IbI.

Kor,ua TPOCHI HECMTapaJUICJIbHbI UJIW PAa3HOBLICOKH, 100 UX BBICOTA M3MEHSETCS 110 JJIMHE MIpoJIeTa,
A4 OHCHKW HAACKHOCTU HMX 3alllUThl CJICAYECT BOCHOJIB30BATHCA CIICHHUAJIBHBIM HPOrpaMMHBIM
obecneuenuem. Taxxe PCKOMCHAYCTCA MOCTYyNaTh IpU 0OJIBIINX nmpoBecax TpOCOB B MPOJICTE, YTOOBI
M30€KaTh U3IUIIHUX 3aI1aCOB 110 HaJC)KHOCTH 3alllUThI.

Tabuwnma 3.7

Pacuer mapamMeTpoB 30HBI 3aIHUTHI ABOHHOI0 TPOCOBOI'0 MOJIHHEOTBOA

HanexxHocth Bricora Liax, M L., M
3aInThI P, MOJIHUEOTBOJA /1, M
0,9 ot 0 110 150 6,0h 3,0h
0,99 ot 0 110 30 5,0h 2,5h
ot 30 o 100 5,0h [2,5-7,14-10°(h-30)]h
ot 100 10 150 [5,0-5-10°(h-100)]A [2,0-5-10"(h-100)]A
0,999 ot 0 110 30 4,75h 2,25h
ot 30 1o 100 [4,75-3,57-10°(h-30)]h [2,25-3,57-107(h-30)]h
ot 100 10 150 [4,5-5-107(h-100)]k [2,0-5-107(h-100)]A

3.3.2.5 30HBI 3alUTHI 3aMKHYTOI'O TPOCOBOIO MOJTHHEOTBOAA

Pacuernpie dopmynbr m. 3.3.2.5 MOTYT HCIONB30BATBCSA IS OIPENCIICHUS BBICOTHI IOJBECa
3aMKHYTOTO TPOCOBOTO MOJIHUEOTBOJIA, TPEIHA3HAYEHHOTO JUIS 3alIUTHl C TpeOyeMoil HaleKHOCTHIO
00BeKTOB BBICOTOH /1y < 30 M, pa3MemIeHHBIX Ha NPSMOYTOJBHON IUIOMIAJKE IUIOMAIbio S; BO
BHYTPEHHEM 00bEME 30HbBI IIPH MUHHUMAILHOM TOPU30HTAJIBHOM CMELICHUH MEXy MOJHHEOTBOJOM U
o0BpexToM, paBHoM D (pmc. 3.5). Ilom BpICOTOM mMoaBeca Tpoca IMOAPa3yMEBaeTCd MHUHUMAIbHOE
paccTosiHUE OT TPOCa JI0 HOBEPXHOCTH 3€MJIU C YIETOM BO3MOXHBIX IPOBECOB B JIETHUI CE30H.

- A

Puc. 3.5. 30Ha 3amUTH 3aMKHYTOTO TPOCOBOTO MOITHHEOTBOAA

Jlist pacyera /i UCTIOJIB3YETCsl BRIPAKEHHUE:
h=A+ Bh,, 3.9
B KOTOPOM KOHCTaHThI A u B omnpezenstorcst B 3aBUCHMOCTH OT YPOBHSI HaJ@KHOCTH 3alUTHI MO
cnenayronmmM hopmysiam:
a) HaJIeXHOCTh 3auThl P, = 0,99

A=-0,14+0,252(D - 5)+[0,127 + 6,4 - 104D - 5)1,/S, ; (3.10)
B=1,05-9,08-10°(D - 5) + [-3,44-10°+ 5,87-10%(D - 5)] /S, ; (3.11)
0) HajeKHOCTD 3anuThl P, = 0,999
A=-0,08+0,324 (D - 5)+[0,161 +2,41-10* (D - 5)] S, ; (3.12)
B=1,1-0,0115 (D - 5) + [-4,24-107 + 1,25-10%(D - 5)]/S, - (3.13)

PacueTHble COOTHOILIEHUS CIpaBeUINBEL, Koraa D > 5 M. Pabora ¢ MEHBIIMMH TOPU30HTAIBEHBIMH
CMELIEHUSIMU TpOca Hellenecoo0pa3Ha M3-3a BEICOKOH BEPOSTHOCTH OOPATHBIX MEPEKPHITHH MOJIHHH C
Tpoca Ha 3alUIIaeMblii 00beKT. [lo 3KOHOMHYECKHM COOOpaXEHMSIM 3aMKHYTHIE TPOCOBBIC
MOJIHUEOTBO/IBI HE PEKOMEHIYIOTCSI, KOTAa Tpedyemast HaJe)KHOCTh 3amuThl MeHbIne 0,99.

Ecmu BbicoTa 00BeKkTa mpeBbimaeT 30 M, BBICOTA 3aMKHYTOTO TPOCOBOTO MOJHHEOTBOJA
OTIPEZIETISIETCSI C MOMOIIBI0 MPOTrPaMMHOTO obecredeHust. Takxke ciexyeT MoCTynarTh Uil 3aMKHYTOTO



KOHTYpa CJIOKHOH (hOPMBI.

[Tocne BbIOOpa BBICOTHI MOJIHHEOTBOJOB [0 MX 30HAaM 3alllUThl PEKOMEH/YETCsl IIPOBEPUTH
(hakTHYECKYyIO0 BEpOSTHOCTh NPOPHIBa KOMITBIOTEPHBIMU CPEJCTBAMH, a B Ciiydae OOJIBLIOrO 3amaca Io
HaJIS)KHOCTH TIPOBECTH KOPPEKTUPOBKY, 33/]aBasi MEHBIYIO BBICOTY MOJHHEOTBO/IOB.

3.3.3. Onpeaesienne 30H 3a1UTHI 0 pekoMeHaamusiM MIK

Hwke npuBomsTcst mpaBWia ONpPEAENEHHWS 30H 3alIUTHl ISl OOBEKTOB BBICOTOM 10 60 M,
mznoxennasie B crangapre MOK (IEC 1024-1-1). [Tpu npoeKTHpoBaHUHE MOKET OBITH BBIOpaH 000
Croco0 3aIlUTHl, OJHAKO MPAKTHKA IIOKa3bIBACT IIEIECOOOPAa3HOCTh HCIIOIB30BAHHUSA OTACIBHBIX
METOJIOB B CIEIYIOIINX CIIydasx:

METOJ 3aIlUTHOTO yIJla UCIOJB3YeTCs A HPOCTHIX MO (OpMe COOPYKEHUH MM A MajeHbKHX
yacTei OOJBIINX COOPY KEHHIH;

MeToJl PUKTUBHOM Chepbl MOIXOAUT IJIsl COOPYIKEHUI CI0KHOI HOpMBI;

MPUMCHCHHE 3allUTHON CETKH IeJIeCO00pa3Ho B 0OIIeM cliydyae W OCOOCHHO JIJISl 3al[UThI
MOBEPXHOCTEN.

B Ttabmn. 3.8 must ypoBHel 3amutsl [ - [V npuBoasTcs 3Ha4eHUs yIiloB NPHU BEPLIMHE 30HBI 3AIIUTHI,
panuycsl QUKTUBHOM cepsl, a TaKXKe IPEeIeNIbHO JOMYCTUMBIN IIar sS’MEHKH CETKH.

Tabimma 3.8

ITapameTpsl 1J151 pacyeTa MOJIHHENIPHEMHHUKOB 110 pekoMenaanusamM MIK

YpoBeHb Panunyc VYroi a, °, mpu BepIIMHE MOJHHEOTBOIA JUIS 31aHHUI Ilar siueiixu
3alUThl | (DUKTUBHOU Pa3ITUIHON BBICOTHI /1, M CETKH, M
cepst R, m 20 30 45 60
I 20 25 * * * 5
11 30 35 25 * * 10
111 45 45 35 25 * 10
1A% 60 55 45 35 25 20

* B aTux ClydasiX NPpUMEHUMBI TOJIBKO CETKU UJIA (bPIKTI/IBHLIe C(I)epbl.

Crep)XKHEeBBIE MOJHUETIPUEMHHAKH, MayThl M TPOCHl Pa3MEMIAIOTCA TaK, YTOOBI BCE YaCTH
COOPY>KEHHSI HAXOWJINCH B 30HE 3aLIUTHI, 00PA30BAHHON IO/ YIJIOM O K BEPTHKAJH. 3aIIUTHBIN yroj
BBIOMpaeTcs 1o Tadu. 3.8, mpudem /i SBISETCS BBHICOTOM MOJHHEOTBOAA HAJ MOBEPXHOCTHIO, KOTOpas
OyJneT 3amuiieHa.

Meroj 3alIMTHOTO Yrja HE HCHOJIb3yeTcs, eciii /i Ooiblue, 4yeM paanyc (UKTHBHOH cdepsl,
OIIpe/IeTICHHBIH B Ta0JI. 3.8 11l COOTBETCTBYIOLIETO YPOBHS 3aILUTHI.

Meron ¢uKTHBHOW c(epbl HMCHONB3YETCs, YTOOBI ONPEAEINTh 30HY 3aIUTHI ISl YacTH WM
obylacTeil coopy’KeHus, KOraa corjjacHo TaOi. 3.4 MCKIIIOUYEHO OIpeNelieHHe 30HBI 3aIlUTHI 110
3amMTHOMY yriry. OOBEKT CUMTaeTcsl 3alMIIEHHBIM, eciii (UKTHBHAs cdepa, Kacasch MOBEPXHOCTH
MOJTHHEOTBOA M TUIOCKOCTH, Ha KOTOPOH TOT YCTAHOBJIICH, HE MMEET OOIMUX TOUYEK C 3aIlUIIaeMbIM
00BEKTOM.

CerTka 3aIlIHIIAET TOBEPXHOCTb, €CITH BBHITIOJTHEHBI CIEYIOIINE yCIOBHUS:

MIPOBOJHUKHU CETKH MPOXOMAAT MO KParo KPBIIIN, €CIM KPBIIIa BBIXOTUT 3a rabapHTHBIC pa3Mepbl
3/1aHMS;

MIPOBOJIHUK CETKH MPOXOJMT 110 KOHBKY KPBIIIN, €CJIM HAKJIOH KPBIIIH mpesbiiaet 1/10;

OOKOBBIC MOBEPXHOCTH COOPY)KEHUS HA YPOBHSX BBIIIC, 4eM paaunyc GUKTUBHON cepbl (cM. TadI.
3.8), 3amuiieHsl MOJTHUEOTBOJAMH WU CETKOM;

pa3Mepsbl STYeHKH CeTKH He OOJIbIIe MPUBEACHHBIX B Ta0I. 3.8;

CeTKa BBINOJHEHa TaKUM CIIOCOOOM, 4TOOBI TOK MOJHHMM MMEJ BCerna, 1o KpaiiHeH Mmepe, nBa
Pa3NMyYHBIX ITyTH K 3a3€MIIMTENIO; HUKAKHEe METAUTMUECKHE YacTH HE JOJDKHBI BBICTYNATh 33 BHEIIHHE
KOHTYPEI CETKH.

[TpoBOIHUKY CETKH TOJKHEI OBITH IPOJIOKEHBI, HACKOIBKO 3TO BO3MOXKHO, KPAaTYAWIITIIMHA Ty TSMH.

3.3.4. 3amuTa 31eKTPHYECKNX MeTANIMYeCKNX Ka0eJbHbIX JHUHUI NepeAauyd MarucTpaibHoil
W BHYTPH30HOBBIX ceTeii CBSI3U

3.3.4.1. 3amuTa BHOBB IPOEKTUPYEMBIX KaOETHHBIX JIMHUH

Ha BHOBP mNpPOEKTHPYEMBIX U PEKOHCTPYHPYEMBIX KaOEIbHBIX JHMHHUSAX MAaruCTpPaJbHOH U
BHYTPHU30HOBBLIX ceTei/il CBs3U 3alIUTHBIC MEPOIPUATHA CICAYCT Npe€aAyCcMaTpuBaTh B 00s13aTEILHOM
MOopsAAKE Ha TEX Yy4YacCTKax, /i€ BEpOsATHasA IJIOTHOCTH HOBpe)KHeHI/II‘/II (BepOHTHoe YHUCJIO OIIaCHbIX
yIapoB MOJIHHH) MPEBBIIIACT OMYyCTUMYIO, YKa3aHHYIO B Ta0. 3.9.



! MaFI/ICTpaJH)HLIC CETHU - CECTU IJId nepeaavu I/IH(i)OpMaHI/II/I Ha OOJIbIIIHE PpacCTOsIHUS; BHYTPHU30HOBLIC CETHU -
CETH IJId Iepeaain I/IH(i)OpMaHI/II/I MEXKIY 00JIaCTHBIMH U paﬁOHHHMH HEHTpaMU.

Tabauna 3.9

JlomycTHMO€ Y1 CJI0 OMACHBIX yAapoB MoJHuU Ha 100 kM Tpacchl B roa AJisi
JIeKTPUYECKUX KabeJiell cBA3U

Tun xabeinst JommycTumoe pacueTHOE 4UCIIO OMACHBIX YAapoB MoaHUM Ha 100
KM Tpacchl B TOJI #g
B FOpPHBIX paiiloHax U pallOHaX CO CKAJIbHBIM B OCTaJIbHBIX
TPYHTOM IIpH yIEIEHOM COTIPOTHBIIEHNH Bhime 500 | pafioHax
OM-M 1 B paliloHaX BEYHOH MEP3IIOTHI

CHUMMETpUYHBIE OJHOYECTBEPOUHEIC 0,2 0,3
Y O/IHOKOAKCHAJIbHbIC
CHUMMETpUYHBIC YeThIpex- u 0,1 0,2
CEMUYETBEPOYHBIE
MHoTonapHbIe KOAKCHAITLHBIC 0,1 0,2
KaOenu 30H0BOI CBA3M 0,3 0,5

3.3.4.2. 3amuTa HOBBIX JTMHUH, IPOKIIAIFIBAEMBIX BOJIH3H YK€ CYIIECTBYOLTIX

Ecin npoextupyemas kaOenbHast JMHUS IPOKIAbIBACTCS BONM3M CyLIECTBYIOIIEH KaOenbHOM
MarucTpaid W M3BECTHO (DAaKTHYECKOE YHUCIO MOBPEXICHUH IOCHeIHeW 3a BpeMs SKCILTyaTallu
cpokoM He MeHee 10 jieT, TO MPH NMPOEKTUPOBAHMM 3AIIUTHI KaOeis OT yAapoB MOJHHMM HOpMa Ha
JONMYCTHMYIO IUIOTHOCTh HOBPEXKIEHUH MOJDKHA YYUTHIBaTh OTIIMYME (DAKTHUYECKOW W PacyeTHOI
MOBPEXIAEMOCTH CYIIECTBYIOIIEH KaOeIbHON JIMHUH.

B sTOoM cnywae momycTtumasi IUIOTHOCTb 7y TOBPEXIACHHH ITPOSKTHPYEMOW KaOeIbHOW JIHMHUM
HaxOJMUTCSI YMHOXKEHHEM JOIYyCTUMOHM IUIOTHOCTH W3 Tabia. 3.9 Ha OTHOIIEHHWE pacyeTHOW n, H
(haKTHIECKOH 1y MMOBPEKIAEMOCTEH CYIIECTBYIOMIETO Kabemns oT yaapoB MoimHNH Ha 100 KM Tpaccsl B
TOX:

ny = ng (n,/ng).

3.3.4.3. 3amuTa CymecTBYIOMMX KaOeIbHBIX JINHUHA

Ha cymecTByromux KaOEIbHBIX JMHUSIX 3alllUTHbIE MEPONPHATHS OCYLIECTBISIIOTCA Ha TeX
ydacTKax, Iie MIPOM30ILIN HOBPEXKICHUSA OT YAApOB MOJIHMHM, IIPHUYEM JJIMHA 3aIIUIIAEMOr0 y4JacTKa
onpeneNnsercss YCIOBUAMHU MECTHOCTH (NPOTSHKEHHOCTBIO BO3BBIIEHHOCTH MM ydYacTKa C
MOBBHIIIEHHBIM yJENbHBIM CONPOTHUBICHUEM TpyHTa M T. I.), HO IpuHUMaeTcss He MmeHee 100 M B
KaXIyl0 CTOPOHY OT MecTa MOBpeXIeHHA. B 3Tux cioywasx mnpemycMaTpuUBaeTcs MpPOKIagKa
IPO303aIUTHBIX TPOCOB B 3emiie. Ecnu noBpexnaercs kabeibHas JIMHUS, YK€ UMEIOIIasl 3aluTy, TO
HOCJ€ YCTPaHEHUS IOBPEKICHUS IPOU3BOUTCS IPOBEPKA COCTOSIHUSA CPEACTB IPO303AILUTHL U TOJIBKO
MIOCJIE 3TOTO NMPUHUMAETCs pereHne 00 000pyI0BaHUN JIOTIOIHUTEIBHONW 3aIUTHI B BU/IE MPOKIAIKH
TPOCOB WJIM 3aMEHBI CYIIECTBYIOIIETO Kabens Ha Ooiee CTOWKMI K paspsmaM MoiHHU. PaGoTsl mo
3aIIUTE JOJDKHBI OCYIIECTBIITHCS Cpasy IOCIE yCTPAaHEHHUsI TPO30BOTO TOBPEKACHMS.

3.3.5. 3amuTa oNTHYECKNX Ka0eJbHBIX JUHMIl NepeJayd MarucTpajbHOil 1 BHYTPH30HOBBIX
ceTeil CBA3N

3.3.5.1. HomycTuMOE YHUCIO ONACHBIX YJApOB MOJHUHM B ONTHYECKHE JIMHUM MaruCTPaJbHOH H
BHYTPH30HOBBIX CETEH CBSI3U

Ha npoekTupyeMbIX ONTHYECKUX KaOeNbHBIX JIMHUIX NepeJadyll MarucTpaIbHON 1 BHYTPH30HOBBIX
ceTel CBS3M 3AIIUTHBIE MEPOIPHUATUS OT MOBPEXKACHHM yAapaMH MOJHHUU TPEAyCMAaTPHUBAIOTCS B
00513aTeNEHOM MOPSIIKE HAa T€X Yy4YacTKax, I7Ie BEPOSTHOE YUCIIO OIACHBIX yIapOB MOJIHMM (BEpOSTHAS
TUIOTHOCTH OBPEX/ICHNUI) B KaOelH MPEeBBIIaeT JOIMyCTUMOE YHCII0, yKa3zaHHoe B Tadu. 3.10.




Tabauna 3.10

JonmycTMoe 41cio onacHbIX yaapoB MoHuU Ha 100 kM Tpaccsl
B IoJl /IIsl ONTHYECKUX KadeJiell CBI3M

Hasznauenue xaGens B ropubix paiioHax u palioHax cO CKaJIbHbIM I'PYHTOM IIpH yAEIbHOM | B octanmbHbIX
conpotusieHud cBbime 500 OM-M 1 B pailoHaX MHOTOJIETHEH MEp3JI0ThI paiioHax
Kabenn wmaructpanabHOiA 0,1 0,2
CETH CBSI3H
Kabemn BHyTpH3oHOBOI 0,3 0,5
CETH CBSI3H

3.3.5.2. PexoMeHIyeMbIe KaTETOPUH MOJIHUECTOMKOCTH ONTHYECKAX KaOeIbHBIX TNHUN

IIpu TPOEKTHPOBAaHMU ONTHYECKHX KaOENBHBIX JIMHUHA IepeJadd  IpeayCMaTpUBAeTCs
UCIIONB30BaHKe Kabelel, MMEIOINX KaTeropHIo 0 MOJIHHECTOHKOCTH He HIDKE IIPUBEICHHBIX B Ta0.
3.11, B 3aBUCHMOCTH OT Ha3HAYCHHs Kabeliel W yCIOBUH MPOKIaaKu. B 3TOM cilydae mpu IpoKIaaKe
Kabesell Ha OTKPBITOM MECTHOCTH 3alMTHBIE MEpPBl MOTYT MOTPEOOBATHCS KpaliHe PEeaKo, TOJBKO B
palioHax C BBICOKUM YJEJIBHBIM COIIPOTUBIICHUEM IPYHTA U MOBBIILIEHHOU I'PO30BOM JESATEIBHOCTBIO.

Tabmauma 3.11

PeKOMeHI[yeMbIe KaTeropuu mno MOJIHHECTONKOCTH ONTHYECKHX KAa0eIbHbIX JNHUI

PaiioHbl J1st MarucTpanbHOU ceTH cBsi3u | [l BHYTPU30HOBBIX CETEW CBA3HU
C yIoempHBIM COMPOTHBICHHEM I-1I1 -1V
rpyaTa g0 1000 Om-M
C yIoempHBIM CONPOTHBICHHEM I 1I [-11I
rpyHTa cBeime 1000 OM-Mm
C MHOTOJICTHEMEP3ITBIM I L 1I
TPYHTOM

3.3.5.3. 3amuTa CymecTBYIOMHUX ONTHISCKUX KaOeTbHBIX JIMHUNA

Ha cymecTByrommx ONTHYECKUX KaOENbHBIX JIMHUAX IIepeJaddl 3allUTHBIE MEPONPHUATHS
OCYIIECTBIISIIOTCA HA TEX y4JacTKaxX, IJie TPOU3OLNIH MTOBPEXICHHUS OT yJapOB MOJHHH, IIPHUYEM JUIHHA
3alIMIIAEMOT0 Y4acTKa ONpPEeessieTCsl YCIOBUSIMH MECTHOCTH (TIPOTSDKEHHOCTHIO BO3BBIIEHHOCTH HITH
y4acTKa ¢ MOBBILIEHHBIM YAEIbHBIM CONPOTUBICHUEM IPYHTA U T. I1.), HO A0JDKHA ObITh He MeHee 100
M B K@KAyH CTOPOHY OT MecTa IOBpEXICHUs. B 3THX ciydasx HEoOXOIMMO IpenycMaTpuBarh
MPOKJIAJIKY 3alIUTHBIX IIPOBOJIOB.

PaboTbel 10 000pYZOBaHMIO 3aIIUTHBIX MEP JOJDKHBI OCYLIECTBIITHCS Cpa3y IMOCHIE YCTpaHEHHS
TPO30BOTO ITOBPEKACHHUS.

3.3.6. 3ammuTa OT YyJAapOB MOJHHMHU JJeKTPUYECKHX U ONTHYeCKHX Kalejeil cBs3M,
NPOJIOKEHHBIX B HACEJIEHHOM NMyHKTe

[Ipu mpoxiagke kabemneil B HACENIEHHOM IIYHKTE, KpOMe CiTydasi epeceueHns u commkenus ¢ BJI
HanpsbkeHueM 110 kB u BbIe, 3amiuTa oT yIapoB MOJTHUH HE MPETyCMaTPUBACTCA.

3.3.7. 3amura kaOeneil, NPOJIOXKEHHBIX BJO0JIb ONYLIKH Jieca, BOJM3H OTAEJbHO CTOSIIHMX
JaepeBbeB, ONOP, MAYT

3amuTa Kabenel CBsI3M, MPOJIOKEHHBIX BIOJb OMYIIKU Jieca, a Tak)kKe BOJIM3M 00BEKTOB BBICOTOM
Oosee 6 M (OTAEIBHO CTOSIIMX JIEPEBHEB, OMNOpP JIMHUH CBS3M, JIMHUHA DIEKTpOIEpelaud, MauT
MOJIHUEOTBOJIOB U T. I1.) IPEyCMaTPUBAETCSl, ECIIM PACCTOSTHUE MEXAy KabelleM 1 00BbeKTOM (MU ero
MOJ[3EMHOM YaCTBI0) MEHEE PACCTOSHUHU, MPUBEIACHHBIX B Tabn. 3.12 [uis pa3mUYHBIX 3HAYCHUN
YIIEJIIBHOTO CONIPOTUBIICHUS 3EMIIH.

Tabmmma 3.12

JonycTumble paccTOSIHUS MeKAy KadeaeM M 3a3eMJISIOIIMM KOHTYPOoM (0nopoii)

YaensHOE conpoTHBIeHHE TPyHTa, OM-M Haumenbliee nonycTuMoe pacCTOSIHAE, M
Jo 100 5
Bomee 100 mo 1000 10
boinee 1000 15




4. 3AIIIUTA OT BTOPHYHBIX BO3JIEMCTBUIA MOJTHUN
4.1. O0uMe MO0 KeHus

B paznene 4 u310KeHBI OCHOBHBIE HPWHLMIIBI 3alUTHl OT BTOPHYHBIX BO3JCHCTBHH MOJIHUH
JNEKTPUYECKUX M DJICKTPOHHBIX CHCTEM ¢ ydeTtoM pexomeHpamuii MOK (crammapt 61312). Otm
CHCTEMBI HCTIONB3YIOTCS BO MHOTHX OTPAcisiX MPOW3BOJACTBA, MPUMEHSIOIINX JOCTATOYHO CIOXKHOE H
Joporocrosimee obopynoBanue. OHM OoJiee YyBCTBUTENBHBI K BO3ACHCTBHIO MOJIHUH, YEM YCTPOICTBA
HpPEeABIIYIINX MOKOJICHHUH, M03TOMY HEOO0XOIUMO MPUMEHSTH CIELHUAIbHBIE MEpPBI M0 HUX 3aIUTE OT
OITaCHBIX BO3ICHCTBUI MOJIHUH.

4.2. 30HBI 3aI0UTHI OT BO3AEHCTBUA MOJTHUH

[TpocTpaHCcTBO, B KOTOPOM PACIIONIOKEHBI AIEKTPUUECKHE U SJIEKTPOHHBIE CHCTEMBI, IOJDKHO OBITH
pa3zfeneHo Ha 30HBI PA3IMYHOM CTENEHH 3alluThl. 30HBI XapaKTEPU3YIOTCS CYyLIECTBEHHBIM
M3MEHEHHEM 3JIEKTPOMArHUTHBIX NapaMeTpOB Ha rpaHuLax. B obiiem ciydae, yeM BbIIIE HOMEp 30HBI,
TEM MEHBIIE 3HAUCHUsI TApaMEeTPOB 3JIEKTPOMATHUTHBIX MOJICH, TOKOB U HANPSDKEHHH B POCTPaHCTBE
30HBL

3oHa 0 - 30Ha, rIe KaxIblii 0OBEKT MOABEP)KEH HPSAMOMY YAapy MOJHHH, U IIOTOMY 4Yepe3 Hero
MOXKET IPOTEKaThb IIOJMHBIH TOK MOJHHMH. B 3Toi 007acCTH SIEKTPOMAarHUTHOE IOJIE HMeeT
MaKCHUMAJIbHOE 3HAYCHHE.

3oHa Og - 30Ha, rae OOBEKTHl HE MOABEP)KEHHI NPSIMOMY yIapy MOJHHUHM, HO JIEKTPOMAarHUTHOE
1oJie He 0CNabJIeHO U TaK)Ke NMEeeT MaKCUMaJIbHOE 3HauCHHUeE.

3ona 1 - 30Ha, rie 00BEKTHI HE MOIBEPIKEHBI IPSMOMY yJapy MOJHHUH, U TOK BO BCEX MPOBOSIINX
QJICMCHTAaX BHYTPU 30HbBI MCHBIIIC, YEM B 30HC OEa B OTOM 30HE QJICKTPOMArHUTHOEC IOJIE MOXKET 6I)ITI)
0CJIabJICHO SKPaHUPOBAHUEM.

[Tpourie 30HBI yCTaHABIMBAIOTCS, €CIM TpeOyeTcsl JaibHEHIIee yMEHbIIEHWE TOKa W/WIH
ocJ1abJyieHne IEKTPOMarHUTHOTO TI0JIs; TpeOOBaHMS K IapaMeTpaM 30H OIPEAEISIOTCS B COOTBETCTBUH
¢ TpeOOBaHMUSAMH K 3aIIUTE PA3IMIHBIX 30H 00BEKTA.

OOwwye NPUHIMIBL pa3IesieH s 3allUIaeMOro NPOCTPaHCTBA HAa 30HBI MOJIHHE3AIUTHI IOKAa3aHbI
Ha puc. 4.1.

Ha rpaHmmax 30H JOJDKHBI OCYIIECTBIISTHCS MEpPBHl MO JKPAaHUPOBAHUIO M COEAMHEHUIO BCEX
HEePECceKaIOIINX I'PAHUIYy METAJIIMYECKHX JIEMEHTOB U KOMMYHUKAIUH.

JIBe mpOCTPaHCTBEHHO pas/eeHHbIE 30HbI / C TOMOILIBIO SKPAHUPOBAHHOTO COEJAWHEHUS MOTYT
00pazoBath 0011yI0 30HY (puc. 4.2).

3KPAH 1
1

OrpaHHueHuUS

3memnenne

Puc. 4.1. 30HBI 3aIIUTHI OT BO3AEHCTBUSA MOJIHAM:
1 - 30HA 0 (Buewinee okpyxenue); 2 - 30OHA 1 (BHyTpeHHsIs 3J1€KTPOMarHUTHas: 0OCTaHOBKA);
3 -30HA 2; 4 - 30HA 2 (oGcraHoBka BHyTpH 1Kada); 5 - 30HA 3



30HAO SKPAH1 30HAO
30HA 1 ~{ 30HA 1

30HA
30HA 0 30HA 1

— 3A3EMIJIEHHE

Puc. 4.2. O6beaunHeHNE IBYX 30H
4.3. DxpaHUpoBaHue

DKpaHUPOBAHHUE SIBISIETCS OCHOBHBIM CIIOCOOOM YMEHBIICHUS dJIEKTPOMATrHUTHBIX IOMEX.

Mertanmndeckass KOHCTPYKIMSI CTPOHTEIBHOTO COOPY)KEHHS HCIOIB3YeTCs WM MOXET OBITh
HCTIONb30BaHa B KadecTBe dKpaHa. [lomo0Has sKpaHHas CTPYKTypa oOpa3yercs, HallpuMep, CTalbHOH
apMaTypol KpBIIIM, CTEH, MOJOB 3laHMs, a TAKKE METAJUIMYECKHMMH JETalsIMH KpbIIIH, (acaios,
CTaPHBIMH KapKacaMH, pelIeTKaMu. JTa IKPaHUPYIOIas CTPYKTypa o0pasyeT 3JIeKTPOMAarHUTHBIN
9KpaH C OTBEPCTHAMH (3a CUET OKOH, JBEpel, BEHTWIALMOHHBIX OTBEPCTHH, IIara CETKH B apMaType,
miene B MeTautMueckoM (acame, OTBEPCTHH I JIMHUEM 3JCKTpOCHAOKeHWs u T. 1.). s
YMCEHBIICHUA  BJIUAHUA  JSJICKTPOMArHUTHBIX nojer BCe MeTaLIMYeCKHue DJIEMEHTHI 061>e1<Ta
JNIEKTPHUYUCCKU OOBEAMHSIOTCS M COSUHSIOTCS C CUCTEMOM MOJTHUE3amuUThI (puc. 4.3).

Ecmu xabenu mpoXoasT MEXIy COCSAHUMHU O0bEKTaMH, 3a3EMIIUTEIH MOCICTHIUX COCAMHSIOTCS JIIS
YBEJIMYCHUS YKCIa NapaJUIeIbHBIX IPOBOAHUKOB U YMCHBIICHHUS, OJIarofaps 3TOMY, TOKOB B Ka0elsiX.
TakoMy TpeOOBaHHIO XOPOIIO YJIOBICTBOPSET CHCTEMa 3a3¢MJICHUS B BUJE CeTKH. /I yMEHBIICHUS
WHIYIIUPOBAHHBIX IOMEX MOXKHO HCIIOJIH30BATh:

BHEIIIHEe SKPaHUPOBAHUE;

PalMOHATFHYIO IPOKIAIKy KaOeNbHBIX JIMHAMN;

SKpaHHUPOBAHHE JIMHUI MMTAHUA U CBS3U.

Bce 3tu MeporpuaTHS MOTYT OBITH BRIIOJIHEHBI OTHOBPEMEHHO.

Eciu BHYTpH 3alUIaeMOro MPOCTPAHCTBA HMEIOTCSA SKPAHHUPOBAHHBIC KaOEIHM, WX SKPaHbI
COCIMHSIOTCS C CUCTEMOM MOJTHHE3AIUTh Ha 000UX KOHI[AX W HA TPAHUIIAX 30H.

Kab6enu, uaymnme oT 01HOT0 00bEKTa K JAPYroMy, IO BCEH JIMHE YKIAIbIBAIOTCSA B METAIMYCCKHE
TpyOBI, ceTdaThle KopoOa WM >KelIe300eTOHHBIE Kopoba C cerdaToi apMaTypoi. Meraummdyeckue
JJIEMEHTHl TPYyO, KOPOOOB W 3KpaHBl Kabeled COCMUHSIOTCS C YKa3aHHBIMHA OOIIUMH IIHHAMH
00BEKTOB. MOXKHO HE HCIIOJB30BATh METAJUIMYECKHE KOPOOBI WM JIOTKH, ©CJIM JKpaHbl Kalenel
CIIOCOOHBI BBIAEPKATH TPEATIONIATaeMBIN TOK MOJTHHU.
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Puc. 4.3. O0pequHEeHNE METAIUTMYECKIX 3JIEMEHTOB O0OBEKTA U YMEHBIIICHHS BITUSHHS
JJIEKTPOMATHUTHBIX MOJIEH:
1 - cBapka Ha mepeceyeHus X MPoBOOB; 2 - MACCUBHAs HEMPEPBIBHAS BEPHAS pama; 3 - cBapka Ha
K)KIOM CTEpIKHE

4.4. CoequHeHUs

CO@ZLI/lHeHI/IH MCTAJNIMYCCKUX 3JICMCHTOB HCO6XO}II/IMI)I JJI1 YMCHBIICHUA Pa3sHOCTHU MOTCHIMAJIOB
MCXKAY HHUMH BHYTPHU 3allluilacMoro 00BeKTA. COG,HI/IHCHI/ISI HaxoJsIuXCs BHYTPU 3alllAIIAEMOTI0



MMPOCTPAaHCTBA U MEPCCCKAIOMIUX T'paHUILIbI 30H MOJIHUE3AIUTBI METAJUIMYCCKUX JJIEMEHTOB U CUCTEM
BBITIOJIHAIOTCA Ha TpaHUIlaX 30H. OCyIIJ,eCTBJ'IHT]) COCAMHCHUA CJICAYCT C MOMOUIBIO CIICHUAIIBHBIX
NPOBO/JIHUKOB WJIM 32)XKUMOB M, KOTJa 3TO HEOOXOAMMO, C IIOMOIIBIO YCTPOMCTB 3alUTBl OT
NepeHanpsHKEHNH.

4.4.1. CoequHeHHUs1 HA TPAHULIAX 30H

Bce Bxogsmme cHapyH B OOBEKT TPOBOAHUKH COEANHSIOTCS C CHCTEMON MOJIHME3AIINTHI.

Ecnu BHEIIHWE POBOIHHKH, CHIOBBIC KaOEny WM KaOelH CBSI3M BXOIAT B OOBEKT B Pa3IMUHBIX
TOYKax, U TI03TOMY MMEETCs HECKOJBKO OOLIMX IIHMH, MOCIEAHNE MIPUCOSANHSIOTCS 10 KpaTJyanmemy
MYTH K 3aMKHYTOMY KOHTYDY 3a3€MJICHUSI WM apMaType KOHCTPYKLIMH U METAIIMYECKOW BHEIIHEH
00moBKe (Mpy ee HaTU4YWH). ECiu 3aMKHYTOTO KOHTYpa 3a3eMJICHHUS HET, yKa3aHHbIE OOIINe ITHHBI
MPUCOEIUHAIOTCS K OTAENBHBIM 3a3€MJIIOLIMM 3JICKTPOAAM U COCIUHSIOTCS BHEIIHMM KOJIBLEBBIM
MMPOBOAHUKOM HJIM Pa30pBaAHHBIM KOJILIIOM. Ecnu BHemHue IMPOBOAHUKHU BXOJAT B 061)6KT HaJg 36MJ'I€I7[,
o0IMe MIMHBI TPUCOEANHSIIOTCS K TOPU30HTAJIBHOMY KOJIBIIEBOMY MPOBOJHUKY BHYTPH WIIM CHApYXH
CTeH. DTOT NPOBOJHUK, B CBOIO OYEPE/Ib, COSIUHSCTCS C HIPKHIUMH ITPOBOJHUKAMH U apMaTypOH.

[TpoBosHUKKM W Kabenw, BXOIIINE B OOBEKT HAa YPOBHE 3EMIIM, PEKOMEHIYETCS COCIUHSTH C
CHCTEeMOM MOJIHME3alIUTHl Ha 3TOM e ypoBHe. OOmias mMHAa B TOYKE BXoJa Kabeneil B 3maHue
pacnonaraeTcs Kak MOKHO ONIDKE K 3a3eMIIMTENI0 W apMarype KOHCTPYKIHMH, C KOTOPBIMH OHa
COE/IMHEHA.

Komnb11eBoi MPOBOAHMK COEAMHSETCS C apMaTypod WM APYTMMH 3KPaHUPYIOIMMHU 3JIEMEHTAMHU,
TaKUMH KaK MeTaJUIMuecKas OOJMIIOBKA, depe3 Kaxasle 5 M. MHHHUManbHOE MONEPEYHOE CEUCHHUE
MEJTHBIX HJIH CTATBHBIX OLIMHKOBAHHBIX IEKTPOIOB - 50 MM,

OOwye MUHbI U1 00BEKTOB, NMEIOIINX HH(POPMALIMOHHBIE CUCTEMBI, TI¢ BIMSHUE TOKOB MOJHUH
npeanojiara€rcsa CBECTU K MUHUMYMY, CICAYCT U3roTaBJIMBATh U3 METAJUNIMYCCKUX TIJIACTHUH C 6OHlel/IM
YHCIIOM IPUCOEAUHEHUH K apMaType WK APYTUM SKPaHUPYIOIIUM dJIEMEHTaM.

JI1s1 KOHTaKTHBIX COCJAMHEHUN M YCTPOMCTB 3alLUTHI OT IEPEHANPSIKEHUH, PACIIONOXKECHHBIX Ha
rpanniax 30H 0 ¥ 1, IPUHUMAIOTCSI TapaMeTpbl TOKOB, yKa3aHHble B Tabn. 2.3. Ilpu Hammumm
HECKOJIKMX TIPOBOJHUKOB HEOOXOMMO YUHUTBIBATh PACIIpe/elIeHne TOKOB 10 IPOBOIHUKAM.

Jlyist IpoBOTHUKOB U Kalelei, BXOASINX B 0OBEKT Ha YPOBHE 3€MJIM, OLIEHUBAETCS MPOBOJMMAs
MMM 4acTb TOKa MOJIHHH.

CeueHHsl COCOMHUTENBHBIX MPOBOTHUKOB OIPENeNIroTcss cormacHo Tadn. 4.1 u 4.2. Tabn. 4.1
UCTIONB3YEeTCS, €CIIN Yepe3 NMPOBOAALINI JIEMEHT MpoTekaeT oosiee 25 % Toka MoimHMH, a Tadmd. 4.2 -
eciu MeHee 25 %.

Tabmuma 4.1

CeueHusi IPOBOJHUKOB, YepPe3 KOTOPBIE MPOTEKAET 00JIbIIAsI YACTh TOKA MOJHUH

YpOoBeHb 3allUThI Marepuan CeucHue, MM2, HE MCHEe
I-IV Menn 16
I-IV AmoMuHMI 25
I-IV Keneso 50

Tabinma 4.2

Ceuenust NMPOBOJIHUKOB, 1€P€3 KOTOPLIEC NPOTEKAECT HESHAYUTEJIbHAA YaCTh TOKA MOJTHUU

YpOBEHb 3alLUTHI Marepuan CeueHue, MM~, He MEHee
-1V Mens 6
-1V AJOMUHUR 10
I-1IV XKeneszo 16

YCTpoiCTBO 3amIUTHl OT NEPEeHAINPSHKEHUH BBHIOMPAECTCS BBIACPKMBAIOIIMM YacTh TOKA MOJIHMH,
OTPaHWYMBAIOIIUM TEPEHANPSKEHUSI U OOPBIBAIOIIUM CONPOBOXKAAIOIINE TOKH IOCJIE TJIaBHBIX

HUMITYJIbCOB.

MakcumanbHoe nepeHanpspkeHue Uy, Ha BXO0Jle B OOBEKT KOOPAWHHPYETCS C BBIIEPKUBACMbIM

Halpsi>KEHUEM CUCTCMBI.

Yrobbr 3HaueHHE Uy, CBOAMIOCH K MHHHMYMY, JIMHHU [PHCOCIUHSIIOTCS K OOIICH ImHe

MMPOBOAHUKAMU MHMHUMAJIBHOM JUJINHBI.

Bcee MMPpOBOAAIINE JJIEMCHTBI, TAKHUE KakK KaOeIbHEBIE JIMHWH, TMCPCCCKAOIUC TIpaHUIbl 30H
MOJIHHUE3AIUThI, COCAUHAIOTCA HAa 3THUX I'paHULIAX. COC,HI/IHCHI/IC OCYIICCTBJIACTCS Ha O6III€I71 IINHE, K




KOTOpPOW TakKe MPHUCOCTUHSIOTCS DKPAaHUPYIOLIME U JpYrHue MeTaJUIMYecKHe dJIeMEHTHI (Hampumep,
KOpITyca 000pyI0BaHUs).

JIis KOHTAaKTHBIX 32KMUMOB W YCTPOKMCTB TOJABIICHWS IEPCHANPSIKCHUAN TapamMeTphl TOKa
OIICHUBAIOTCSI B KAKIIOM OTACTHHOM cly4yae. MakcHMallbHOE TEepeHANPsDKECHUE Ha KaX IO TpaHHIle
KOOPJAWHUPYETCS C  BBIICPKUBACMBIM  HANPSOHKCHUEM  CHCTEMBL.  YCTPOHCTBAa  3allUTHl  OT
MepeHanpsHDKeHU Ha TpaHWIAX pa3MIHbIX 30H Takke KOOPAMHUPYIOTCS TIO SHEPreTHYECKUM
XapaKTEPUCTHKAM.

4.4.2. CoequHeHHs1 BHYTPH 3aIMILIAEMOro 00 bema

Bce BHyTpeHHHE TpPOBOISMINE SJIEMEHTHl 3HAYUTENBHBIX pa3MEpOB, TaKHe KaK HAIPaBIIAIOLIE
nuTOB, KpaHbI, METANIMYECKUE IOJIbl, paMbl METALIMYECKUX JBeped, TpyObl, KaOelbHbIE JOTKH
MPUCOEIUHSIOTCS K OibKaiiiiel o0leil miuHe Wik ApyromMy o0IIeMy COSANHHUTEILHOMY JJIEMEHTY MO
KpaTan‘/'lmeMy IMyTH. KenareabHbl 1 JONOJIHUTEJIbHBIC COCAUHECHNA TPOBOAANIUX 3JICMCHTOB.

[TonepeuHble ceYeHUs] COEMHUTENBHBIX TPOBOAHMUKOB yKa3aHbl B Ta0n. 4.2. [Ipennonaraercs, 4ro
B COCJMHUTEIFHBIX MTPOBOTHUKAX MPOXOIUT TOJIBKO HE3HAUYUTEIFHAS YaCTh TOKA MOJHHU.

Bce oTkpbIThIE NpoBOASIINE YacTH MH(OPMALMOHHBIX CHCTEM COCIUHSIOTCS B €JUHYIO CeTh. B
0COOBIX CITydasix Takasi CeTb MOXKET HE UMETh COSTMHEHHS C 3a3eMIINTEIIEM.

Ecte mBa cmocoba MpurCOemUHEHUS K 3a3€MIIMTENI0 METALIMYECKUX YacTed WH(POPMAaIlHOHHBIX
CHCTEM, TaKUX KaK KOPITyca, O0O0JOYKH WIIA KapKachl: COSAWHEHHS BBITOIHIIOTCS B BUIEC PagualibHON
CHUCTEMBI WIH B BUJIC CETKH.

[Ipu wcmonp30BaHMM pagualbHOW CHUCTEMBI BCE €€ METAUIMYECKHEe YacTH H3OJIUPYIOTCS OT
3a3eMJIUTENS] Ha BCEM MPOTSHKCHHH KPOME eIMHCTBEHHOW TOYKH COelWHEeHHA ¢ HUM. OOBIYHO Takas
CHCTEMA HCTIONB3YeTCs ISl OTHOCUTENFHO HEOOIBIINX 00BEKTOB, I/Ie BCE HJIIEMEHTHI M KaOeTH BXOAAT
B O0OBEKT B OJTHOM TOUKE.

PajnanbHas cucrema 3a3eMiIeHHs] TPUCOEANHIETCS K 00ILEel cucreme 3a3eMJICHUsI TOJIBKO B OJHOW
Touke (puc. 4.4). B aToM cityyae Bce JIMHUM U KaOelll MEXAY yCTpoiicTBaMU 000pYIOBaHUS JIOIKHBI
MPOKJIAIBIBATECS TTAPAIUICTBHO O0Pa3yIOMIMM 3BE3/y IPOBOJHMKAM 3a3€MJICHUS U YMEHBIICHUS
METIIU HHAYKTUBHOCTHU. briaromapst 3a3eMJICHHIO B OJTHOW TOYKE TOKA HU3KOHW YacTOTHI, MOSIBIISIONIAECS
OpH yoape MOJHHH, HE IONamalT B HHQOpPMAIMOHHYI0 cHcTeMy. Kpome TOro, MCTOYHHKHU
HU3KOYACTOTHBIX IOMEX BHYTPH WH(MOPMAIIMOHHON CHCTEMBI HE CO3[Aal0T TOKOB B CHCTEME
3a3emiicHHA. BBOJ B 3aIUTHYO 30HY POBOJOB IMPOU3BOANTCS UCKIIOYUTEIHHO B IIEHTPAIBHOW TOUKE
CHCTEMBI ypaBHUBAHUS NMOTCHIMANOB. YKa3aHHAs 00IIas TOYKa SBIACTCS TAKKe HAMIYUIIUM MECTOM
MIPUCOEIUHEHNS] YCTPOMCTB 3aIMThI OT IIEPEHAIPSKEHUH.

[Ipy WCHONB30BaHUM CETKH €€ METAUTMYECKHE YaCTH HEe H30JIHMPYIOTCS OT OO0med CHCTeMbI
3azemsicHus (puc. 4.5). CeTka coeaunsieTcsi ¢ oOmield cucteMoil BO MHOTHUX ToukaxX. OOBIYHO CeTka
HCHOJIB3YETCA UIA MPOTAXKCHHBIX OTKPBITBIX CUCTEM, I'IC o6opy}103aHMe CBS3aHO 60HI)IJJI/IM YUCJIOM
Ppa3InYHbIX JIMHUAHA U Ka6enei/'1 U ra€ OHU BXOJAT B O6’beKT B pa3JIMYHBIX TOYKaXx. B sTom cj1ydac BCiA
crucrteMa o0JIaJlaeT HHU3KMM CONpPOTHBIEHHEM Ha BcexX uacrorax. Kpome Toro, OGoibioe 4MCIO
KOPOTKO3aMKHYTHIX KOHTYPOB CETKH 0CIa0JIsIeT MarHUTHOE T0JIe BOIH3M MH(POPMAITMOHHON CUCTEMBI.
[IpubopsI B 3aIUTHOM 30HE COCTUHSIIOTCS IPYT C APYTOM MO KPaTYAHIITUM PACCTOSIHUAM HECKOIbKUMH
MIPOBOTHIKAMH, a TAKKE C METAIUTMYECKIMH YaCTSIMH 3alIUIICHHON 30HBI M 3KpaHOM 30HHI. [Ipn sTOM
MaKCHUMAaJIbHO MCIIONB3YIOTCS HMEIOIHECS B YCTPOHCTBE METAIUIMYECKIE YacTH, TAKHE KaK apMarypa B
MOy, CTEHaX W Ha KpbIle, METAUIMYECKHE PEIIeTKH, METaUIMIeckoe 00opyIoBaHMe
HEJJIEKTPUYECKOT0 Ha3HAUEHHUs1, TAKOE, KaK TPYObl, BEHTUIISAILIOHHBIE M KaOeJbHbIE KOpoOa.

30HA m 1

Puc. 4.4. Cxema coeTMHEHHS IPOBOIOB JJICKTPOIUTAHMS U CBSI3U IPH 3BE31000pa3HOM cCUCTEME
YpaBHHUBaHUA IMMOTCHIIUAJIOB!
1 - 5KpaH 3aIUTHOMN 30HBI; 2 - AJIEKTpUYecKas U30JAIH; 3 - IPOBOJ CUCTEMbl YpPaBHUBAHUS



MNOTCHIUAJIOB, 4 - HCHTpaJIbHAasA TOYKa CUCTEMbI YpaBHHUBAHU A IMOTCHIINAJIOB,
5 - IPOBOAA CBA3H, dJIEKTPOIUTAHUS

30HA m

Puc. 4.5. Cer4yaroe BbINOJIHEHHE CHCTEMB] YPaBHUBAHUS TOTEHIIUAJIOB!
1 - 3KpaH 3aIUTHON 30HBI; 2 - IPOBOJHUK yPaBHUBAHUS OTEHIINATIOB

Puc. 4.6. KommiekcHOE BBIITOTHEHNE CHCTEMBI YPaBHUBAaHUS IIOTCHIIHAIIOB!
1 - 5KpaH 3aIMUTHON 30HKI; 2 - AIIEKTpUYEeCKas N30IAIH; 3 - ICHTpalbHas TOYKA CHCTEMBI
YpaBHUBAHHSI [TOTEHIIHAJIOB

O0e koH(puUrypauum, paauaibHas U CeTKa, MOT'YT ObITh 00bEIMHEHBI B KOMILIEKCHYIO CUCTEMY KaK
mokazaHo Ha puc. 4.6. OObIYHO, XOTS 3TO U HE 00sI3aTEIBHO, COSANHEHHE JIOKATIBHON CETH 3a3eMIICHUS
¢ 0011l CHCTEMO# OCYIIIECTBIISICTCS Ha TPAHHUIIE 30HBI MOJHHUE3AIIHUTHI.

4.5. 3azemiuienue

OcHOBHas 3aj7jada 3a3EMJIIIONICTO YCTPOWCTBA MOJHHE3AIIUTHI - OTBECTH KAaK MOXKHO OOJBIIYFO
yacTh Toka MorHUM (50 % u Goinee) B 3emimo. OcTambHasi YaCTh TOKA PACTEKACTCS 110 MTOIXOISIINM K
3IaHUI0 KOMMYHHKanmsM (oOojoukaMm Kabemei, TpyOaMm BomocHaOkeHus u T. 1.) [Ipm sTom He
BO3HHUKAIOT OMACHBIC HANPSKCHHWS HA CaMOM 3a3eMiIuTeNie. ODTa 3aJada BBIMIONHSETCS CeTYaTON
CHUCTEMOW TOJA 3MaHHWEM U BOKPYT HEro. 3a3eMIISIoIye MPOBOIHUKK OOpa3ylOT CeTdaThlii KOHTYD,
oOpenuHsIOMNI apMmarypy OeroHa BHHM3Y (QyHmamMeHTa. OTO OOBIYHBIH METONI CO3AHUA
9JIEKTPOMArHUTHOTO dKpaHa BHU3Y 3/1aHus. KoblleBOl MPOBOAHUK BOKPYT 3A4aHUs /WK B OETOHE Ha
nepudepun (QyHIAMEHTAa COCIUHSIETCS C CHUCTEMOM 3a3eMJICHHS 3a3eMJIFOIIMMH  POBOIHUKAMHU
0OBIYHO Yepe3 Kaxible 5 M. BHelIHuii 3a3eMIINTeNb TPOBOAHUK MOXKET OBITh COSJMHEH C YKa3aHHBIMU
KOJIBLICBBIMHU TIPOBOHUKAMH.

Apmarypa OceroHa BHH3Y (pyHIaMEHTa COCTUHSICTCS C CHCTEMOH 3a3eMiieHUs. ApMaTypa IOJDKHA
00pa30BHIBATh CETKY, COCIMHCHHYIO C CUCTEMOW 3a3eMIICHUS OOBIYHO Yepe3 KaKIbie 5 M.

MOXHO WCIIONB30BaTh CETKY M3 OIIMHKOBAHHOW CTald C MIMPUHON SYEHKH OOBIYHO 5 M,
MIPUBAPCHHYIO WM MEXaHWYECKH MPHUKPEIUICHHYIO K MPYTHSIM apMaTypbl OOBIYHO Yepe3 KaKIaplid 1 M.



KOHLI])I IMPOBOAHUKOB CCTKHW MOI'YT CIYXKHTH 3a3€MJIAIOIIMMU MPOBOAHUKAMU JId COCAMHHUTEIIbHBIX
nosioc. Ha puc. 4.7 u 4.8 nmoka3zaHbl IPUMEPHI CETYATOTO 3a3eMIISIOIIETO YCTPOMCTBA.

CBsi3p 3a3¢MIIMTEINIT U CHCTEMBl COCAWHEHHI CO3/aeT cucTemy 3a3emiieHus. OCHOBHas 3ajada
CUCTEMBI 3a3eMJICHHSI - YMCHBIIATh PA3HOCTh IMOTCHIMAJIOB MEXIy JIIOOBIMH TOYKAMH 3IaHUS U
0o0opynoBaHus. DTa 3ajJaya pemacTcsi CO3JaHrueM OOJBIIOT0 KOJMYECTBA MAPAJUICIBHBIX MyTeH s
TOKOB MOJIHUM U HaBEICHHBIX TOKOB, OOpa3yloIIUX CETh C HU3KHM COMPOTHBICHHUEM B IIUPOKOM
CIEKTPe 4acTOT. MHOXECTBEHHBIC M MApAJUICIbHBIC IyTH UMEIOT Pa3IMuHbIC PE30HAHCHBIC YaCTOTHI.
MHOXECTBO KOHTYPOB C YaCTOTHO-3aBUCHMBIMHU COTPOTHBIICHUSIMU CO3/AI0T €MHYIO0 CETh C HU3KUM
COINPOTHBIICHHEM JIsl [IOMEX PACCMATPUBAEMOIO CIIEKTpa.
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Puc. 4.7. Cetuaroe 3a3emisioniee Puc. 4.8. Ceruaroe 3a3eMIstomiee yCTPOMCTBO
YCTPOMCTBO 3/1aHHS: MIPOU3BOICTBEHHBIX COOPYIKECHHIA:
1 - ceTb coenuHeHNH; 2 - 3a3emymTendb [ - 3gaHus; 2 - 6amrHs; 3 - o0opyaoBaHue; 4 - KaOeIbHBIH JJOTOK

4.6. YcTporicTBa 3aIMTHI OT NepeHanpsizKeHuit

YcerpoiicTBa 3amuThl 0T nepeHanpsokenuit (Y3I1) yctaHaBnuBaroTCsl B MeCTe TepecedeHus JIMHUEH
JJIEKTPOCHA0KEHHSI, YIPABJICHHs, CBS3H, TEIEKOMMYHUKAIMM TPAaHHULBI ABYX 30H JKpAaHHPOBAHUSI.
V3II KOOpAMHMPYIOT Al IOCTHXKEHHS NPHEMIIEMOTO paclpesieieHHs Harpy3KH MeXIy HHMH B
COOTBETCTBHH C UX CTOHKOCTBIO K Pa3pyIICHHUIO, a TAKXKE JUIsS YMEHBIICHUS! BEPOSITHOCTU Pa3pyLICHHs
3aIUIIAEMOT0 000PYAOBAHIS O] BO3IEHCTBHEM TOKa MOJHUH (prc. 4.9).
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Puc. 4.9. [Ipumep ycranosku Y3II B 3nanun

PeKOMeHﬂyeTCH BXOJAIIME B 34aHUEC JIMHUU IIMTaHUA M CBsA3U COCIUHATH OﬂHOﬁ IIMHON "
pacnionarate ux Y3l kak MOXHO OJMDKE OJHO K APYromMy. JTO OCOOEHHO Ba)KHO B 3JaHUSX M3
HEIKpaHUPYIOLIEro Marepuaia (Jepesa, Kupruda u T. 11.). Y311 BeIOMpaloTcs U ycTaHaBIMBAIOTCS Tak,
YTOOBI TOK MOJIHMHM OBIJI B OCHOBHOM OTBEJICH B CUCTEMY 3a3eMJIeHUsI Ha rpanuie 30H 0 u 1.

Tak xak 3Heprus TOKa MOJHHH B OCHOBHOM pPAacCEHBAETCsI HA YKa3aHHOU TPaHMUIIE, MTOCIIEeIYIOIINe
V311 3amumaroT JIAIIh OT OCTABIIEHCS HEPTHH M BO3ICHCTBUS AIIEKTPOMATrHUTHOTO IIOJIS B 30HE 1.
Juis Hamnmydmed 3ammThl OT TepeHanpsDkeHud mpu  ycraHoBke Y3II HCmonmp3yroT KOpOTKHE
COEIMHUTENIbHBIC TIPOBOJHHUKH, BBIBOIBI U KaOETIH.

Hcxonsa w3 TpeOOBaHMIA KOOPIWHALWMU H3OJSAIUN B CHIOBBIX YCTAaHOBKAX M YCTOHYMBOCTU K
MOBPEXICHUSM 3aLIUIIAeMOT0 000PYIOBaHMs, HE0OOX0ANMO BEIONPATh ypoBeHb Y311 mo HampsokeHHIo
HIDKE MaKCHMaJIbHOTO 3HAa4YeHUs, 4TOObI BO3JEHCTBHE Ha 3alMIIaeMoe 00OpyIOBaHHE Bcerjaa ObuUIo



HUXKE JOMyCTUMOTO HampsbkeHusi. Eciau ypoBeHb YCTOMYMBOCTH K TOBPEXKICHHUSIM HEU3BECTEH,
cJelyeT HWCIOJb30BaTh OPUEHTHPOBOUYHBIA WM TOJYyUYEHHBIH B pe3yJbTaTe€ HWCIBITAHUN YPOBEHbB.
Kommuecrso Y3II B 3amumiaeMoil CHCTEME 3aBHCUT OT YCTOHYMBOCTH 3alIUIAEMOT0 000PYI0BaHUS K
HMOBPEXJCHUSAM U XapaKTepUCTUK camux Y3I1.

4.7. 3amuTa 060pyA0BaHUSA B CyIIECTBYIOIIMX 31aHUAX

Bce Bo3pacraroiiee  HCIOJIb30BAHUE  CIIOXKHOTO  DJICKTPOHHOTO  OOOPYZOBaHUSI B yXKe
CYIIECTBYIOIUX 3[aHUsIX TpeOyeT OoJiee HaIe)KHON 3aIUThI OT MOJTHHU U IPYTUX AJIEKTPOMArHUTHBIX
nomex. [IpMHMMaeTcs BO BHHMAaHHE, 4YTO B CYIIECTBYIOIIMX 3JaHHUAX HEOOXOJMMbIE MEpBI MO
MOJIHHE3ALIUTE BBIOMPAIOT C YYETOM OCOOCHHOCTEW 3[aHMsl, TAKUX KaK KOHCTPYKTHBHBIE JJIEMEHTBI,
CYIIECTBYIOIIEE CUIIOBOE U MH(DOPMAIIMOHHOE 000pYI0BaHHE.

HeO6XO[[I/lMOCTb B 3alllUTHBIX MEpax U UX B])160p OIPEACIAIOT Ha OCHOBAHWU HMCXOJHBIX NAHHBIX,
KOTOpbIe COOMPAIOT Ha CTAAWHM MPEINPOSKTHBIX M3bICKaHWH. [IpUMepHBIil mepedeHb TaKHX AaHHBIX
npuBelieH B Tabi. 4.3-4.6.

Tabuma 4.3

HcxoaHble JaHHBIE 0 3JAHUU U OKPY/KE€EHUUN

Ne /it XapaKkTepuCTHKA
1 Matepuan 3gaHus - KaMEHHAs KJIaJIKa, KUPITNY, IEPEBO, Kee300eTOH, CTAIbHON KapKac
2 EnnnHoe 31aHMe MITH HECKOJIBKO OT/IENBHBIX OJOKOB ¢ OONBIINM KOJIHYECTBOM COCTMHEHUI
3 Hwu3skoe 1 m1ockoe win BEICOKOE 3/1aHue (pa3Mephl 3JaHMs)
4 CoenuHeHa 1M apMaTypa [0 BCeMY 3JaHHI0?
5 CoearHeHa JIM SJIEKTPUYECKH METATUIecKasi O0IHUIIOBKa?
6 Pa3mepbl okoH
7 MmeeTcs v BHEIIHSAS CHCTEMa MOJTHUE3AIIUTHI?
8 Tun ¥ KauecTBO BHEILHEH CUCTEMbI MOJIHUE3AIIMUTHL
9 Tun no4Bsl (KaMeHb, 3eMJIsI)
10 3a3eMIICHHBIE 3JIEMEHTHI COCEHUX 3JIaHUH (BBICOTA, PACCTOSIHHE JIO HUX)
Tabnwma 4.4
Hcxonnple JaHHbIE 10 000PY10BAHUIO
Ne n/n XapakTepucTuka
1  |Bxopsmue nuHUY (1T013EMHBIE WITH BO3YIITHEIC)
2 |AHTeHHBI WM JpyTHE BHELIHHUE YCTPOICTBa
3 |Tun cuctembl muTaHus (BHICOKOBOJBTHAS WIIM HU3KOBOJIBTHAS, TTOJI3EMHAsI FJIH HA/I3EMHasl)
4 |IIpoxmagka xabenei (YUCIO W PACIONOKCHHUE BEPTHKAIBHBIX YYaCTKOB, CITOCOO MPOKIAIKH
Kabeeit)
5 |HMcnonp30BaHHE METALIHYECKUX KaOCIbHBIX JIOTKOB
6 |MmeeTcs nu BHYTPH 3aHMsI AIEKTPOHHOE 000pyHoBaHue?
7  |EcTh M IPOBOHUKH, OTXOSIINE K APYTHM 3aHHUIM?

Tabiunma 4.5

XapakTepucTHKH 000py10BaAHUS

Ne /m XapakTepucTika

1 |Tum KOMMYHHKamuMid MexIy WH(GOPMAIMOHHBIM 00OpYyIOBaHHEM (SKpaHHUPOBAHHbBIC WIIN
HEOKPaHUPOBAHHBIE MHOTOXXHJIbHBIC KaOenH, KoaKCHalbHble KaOelaH; aHaJOrOBBIC WM
1 (pOBbIe, CUMMETPHYHBIE HIIM HECUMMETPUYHbIE; ONTOBOJIOKOHHBIE JIMHHN)

2 |YpoBHH yCTOWYHMBOCTH 00OPYJIOBAaHUS K MOBPEKICHISIM




Tabauna 4.6

I[pyme JAaHHbIC, Kacalouuecsi BLIﬁOpa KOHICNIIMHA 3alIIUThI

Ne n/n XapakTepucTuka
1 CoeuHEeHb! 1M METAIIMYECKHE OKOHHBIE PaMBbl?
2 Marepuan Kpsimu (MeTa, 6eToH)
3 Kondurypauus cetu (TN, TT nu IT)
4 Pacniosioxenue 371eKTPOHHOTO 000PYI0BaHUSL B 3aHUH
5 PacniosioxeHnue coeIMHEHUH JIEKTPOHHOTO 000pyI0BaHUs ¢ 00LIeH CHCTEMOH 3a3eMIIEHHS

Ha ocHoBaHMM aHanm3a pucka W NAaHHBIX, IPUBEICHHBIX B Ta0d. 4.3-4.6, mpUHUMaETCS pelIeHHE O
HEOOXOIUMOCTH ITOCTPOSHISI MUTH PEKOHCTPYKIIMH CHCTEMBI MOJTHAC3AIIUTHI.

4.7.1 MepbI 3a1IATHI MPH HCTOTb30BAHUH BHEITHEH CHCTEMbI MOJTHHE3 AN THI

OcHOBHas 3a/a4a - HAaXOXKIEHHE ONTHMAIBHOTO PEIICHUS 10 YIYYIICHWIO BHEIIHEH CHCTEeMBI
MOJTHHE3AIUTEI X TI0 APYTUM MEpaM.

'YcoBepuIeHCTBOBAaHHE BHEIIHEH CHCTEMBI MOJIHUE3AIIUTHI TOCTUTAETCS:

1) BKIIOYCHHEM BHEIIHEH METAJUIMYECKONH OOJMIOBKM W KpPBINIA 3[JaHUS B CHUCTEMY
MOJTHUE3ALHUTBI;

2) UCTOIb30BAaHUEM JIOTOJHUTENBHBIX MPOBOJHUKOB, €CIIM apMaTypa COEJMHEHa MO BCEW BBICOTE
3JIaHUS - OT KPBIIIN Yepe3 CTCHBI 10 3a3eMJICHUS 3JJaHNS;

3) yMEHBIICHUEM MTPOMEKYTKOB MEXKy METAJUIMIECKUMH CITYCKAMH U YMEHBIIICHUEM II1ara s9eiKu
MOJTHHETIPHEMHUKA,;

4) yCTaHOBKO# COCOMHUTENBHBIX MOJOC (THOKUX INIOCKHX MPOBOJHUKOB) B MECTAX CTHIKOB MEKIY
COCEIHHMH, HO CTPYKTYPHO pa3feliCHHBIMH OJIoKaMH. PaccTosHHME MeXIy IOoJIocaMH ITOJDKHO OBITh
BJIBOC MCHBIIIE PACCTOSTHUS MEKIY CITyCKaMU;

5) coearHEHWEM MPOTSHKEHHOTO MPOBOAA C OTIAENbHBIMU Osiokamu 3aanus. OOBIYHO COSTUHEHUS
HEOOXOAMMBI Ha KaXJAOM YyIiIy KaOeIbHOTO JIOTKA, M COCAMHUTENBHBIE IMOJIOCHI BBIOJIHIIOTCA Kak
MOJKHO KOpOU€e;

6) 3amMTON OTHCIBHBIMA MOJHHCIIPUEMHUKAMH, COCIMHCHHBIMA C OOIIeH CHCTEMOM
MOJIHUE3aIIUThI, €CJIN METAUIMYCCKUEC YaCTHU KPbIIHN HYXAATCIA B 3alllUTEC OT MIpAMOIro yaapa
MOJHUHA. MOJHHETIPHEMHHUK JODKEH HAaXOMUThCSI Ha OE30MIaCHOM pPACCTOSHUM OT YKa3aHHOTO
JJIEMEHTA.

4.7.2. Mepsl 3al0MTHI IPH UCIIOJIb30BAHUM KaleJiei

D¢} dexTuBHEIMH MepaMH 110 CHIYKEHHUIO TepEHAINPSDKEHIH SBILIOTCS pallMOHATIbHAS MPOKIaaKa 1
SKpaHHpOBaHUE KaOenell. DTH Mepsl TeM BaKHee, YeM MEHBINe JKPaHUPyeT BHEIIHSS CHCTEMa
MOJTHHE3AIIHTEHI.

Bonpmux nerens MOXXKHO M30€XKaTh, IPOKJIAABIBAs COBMECTHO CHJIOBBIE Kabenn U SKpaHHPOBAaHHEBIE
Kabenu CBSI3U. DKpaH COeTUHSIETCS ¢ 000pyI0BaHHEM Ha 000MX KOHIIAX.

Jlroboe momMONMHWTENBPHOE OHKPAaHHUPOBAHHWE, HANPHMEp, IPOKIAAKa MPOBOIOB M Kabemedl B
METALIMYECKUX TPy0ax WIIM JIOTKaX MEXAY HSTaKaMH, CHI)KAET MOJIHOE COIPOTHBIICHUE OOILEH
CHUCTEMBI CoeﬂHHeHHﬁ. 3TI/I MEPbIL Han60ﬂee BaXHbI JI1 BBICOKHUX WU TPOTIKECHHBIX 3]18.HI/II‘/II 501040
Korjaa 000pyI0BaHHE JIOJDKHO paboTaTh 0COOCHHO HaJIE)KHO.

[MpeanouyrnTensHbIMH  MecTamu  ycTaHoBkn Y3I1 sBnsttoress rpanuusr 3oH 0/1 u 3om 0/1/2
COOTBETCTBEHHO, PacIiojIOKEHHbIE Ha BXO/IE B 3[JaHHE.

Kak mpaBmiio, o0mias cetb COCOWHEHUH HE UCIONB3YyeTCs B pabodyeM peXuMe Kak OOpaTHBIN
TIPOBOTHIK CHJIOBOH MM MHPOPMAITHOHHON IIETIH.

4.7.3. MepslI 3a1IUTHI IIPH HCTI0JIL30BAHNY AHTEHH U IPYTOro 060py10BaHus

[Mpumepamu Takoro 00OpYMOBaHHWS SIBIIOTCS PA3IMYHBIC BHEIIHHE YCTPONCTBA, TaKWe Kak
AQHTEHHBI, METEOPOJIOTHYECKNE AATYMKH, KaMephl Hapy>KHOTO HAOIIOAEHWS, HApYXXHBIE NATYNKHA Ha
MIPOMBIIIJICHHBIX O0BEKTaX (JATYHKH JaBICHUS, TEMIIEPaTypbl, CKOPOCTH MOTOKA, ITOJIOKEHHA KIIalaHa
U T. O.) U 1000€ APYyroe 3NEeKTPHYECKOe, SJIEKTPOHHOE W Paaro000pyAOBaHHE, YCTaHOBIICHHOE
CHapy’)XH Ha 31aHUH1, MAuTe, WM IPOMBILICHHOM pe3epByape.

[To BO3MOXHOCTH MOJIHHEOTBOJ YCTAHABJIMBACTCS TaKMM 00pa3oM, 4ToOBI 000pYyIOBaHHE OBLIO
3aIUIIEHO OT MPSIMOTO TOMaaaHus MOJHUU. OTIeIbHBIC AHTCHHBI OCTABJISIOT a0COIOTHO OTKPBITHIMH
M0 TEXHOJIIOTMYECKUM cooOpakeHMsIM. HekoTopele ¥3 HHX HWMEIOT BCTPOCHHYIO CHCTEMY
MOJTHHE3aIIUTEl M MOTYT Oe3 TMOBpPEXICHWH BBIICPKATh IONAaJaHUe MOJNHWHU. J[pyrue, McHee
3aIUIIeHHbIE THITBI aHTEHH, MOTYT TpeOoBaTh ycraHoBkH Y3II Ha mmratomem kabene, 4TOOBI
MPEJOTBPATUTH TOMaJaHHe TOKa MOJHHH IO KaOellto aHTeHHBI B MPHEMHUK MU mepenaTduk. lpu
HAJIMYAY BHEITHEH CHCTEMBI MOJTHIE3AIUTHI KPEIUICHNUS aHTCHHBI TPUCOCTUHSIIOTCS K HEH.




HaBeneHMe Halps>KCHUs B Ka6enax MCXKAY 3JaHUAMH MOXXHO MPCAOTBPATHUTL, IPOKJIaJAblBasd UX B
COCMHCHHbBIX MCTAJJIMYECKUX JIOTKaX HWJIH pr6ax. Bce Ka6em/1, HAYIHEC K CBA3aHHOMY C aHTEHHOM
000pYyIOBaHUIO, TPOKIAABIBAIOTCS C BBIBOJOM W3 TPYOBl B OmHON Touke. Ciemayer oOpaTHTh
MaKCUMaJIbHOC BHAMAaHHE Ha 3KPAaHHPYIONIUEC CBOWCTBA CaMOT0 OOBEKTa W MPOKIAIbIBATh KaOenu B
ero TpyOYaThIxX AJeMeHTax. Eciu 3T0 HEBO3MOXKHO, KaK B CIIy4ae C TEXHOJOTHYECKUMH EMKOCTSIMH,
Kabenu cieqyeT MPOKJIaIbIBaTh CHAPY)KU, HO KaK MOXKHO OJIMKE K 00BEKTY, MAKCHMAIBHO UCIIONB3YS
MIPHU 3TOM TaKWe €CTECTBEHHBIC DKpaHBI, KaK METAJUIMYECKUE JIECTHHUIBL, TPyOsI U 1p. B Maurax ¢ L-
00pa3HBIMH YTJIOBEIMH JJE€MEHTaMH Ka0elu pacmojararoTcs BHYTPH YIWIa I MaKCHMAaJIbHOM
€CTECTBEHHON 3amuThl. B KpaifHeM ciydae psmoM ¢ KabeleM aHTCHHBI CIIEAyeT Pa3MeCTHTh
SKBUIOTEHIMATBHBI COCAMHUTEIBHBI MPOBOIHIK C MHHMMAIBHBIM MONEPEIHBIM CCUCHHEM 6 MM’
Bce 3Ti Meph! CHIDKAIOT HaBeleHHOE HampsDKEHHE B IeTie, 00pa30oBaHHOW KaOelssMHU U 34aHHEM, H,
COOTBETCTBCHHO, YMCHBIIAIOT BEPOATHOCTDH HpOGO}I MEXKIY HUMU, T. €. BEPOATHOCTHL BOSHUKHOBCHUA
JIyTH BHYTPHU 000PYIOBaHHS MEKIY JICKTPOCETHIO U 3IaHUCM.

4.7.4. Mepsl 3a1l0MThl CUJIOBBIX KaleJieil n kadeJieil CBSI3U MY 3TaHUSIMU

Csi3u MeEXIy 3IaHHSAMH TIOAPA3NCISAIOTCS Ha JBa IVIABHBIX THUMA: CHIIOBBIE Kabemu cC
METAJUIMYeCKOM  00O0JOYKOW, MeTaindeckue (BUTas TMapa, BOJHOBOJABI, KOAKCHAIBHBIE U
MHOTOXFTBHBIE Ka0eJIi) U ONTOBOJIOKOHHBIE KaOelu. 3aluTHRIE MEPHI 3aBUCST OT THIIOB KaOelne, mx
KOJIMYECTBA, a TAK)KE OT TOTO, COCTUHEHBI JIM CUCTEMBI MOJTHHE3AIIUTHI IBYX 3TaHUH.

[TomTHOCTRIO H30JMPOBAHHBIA ONTOBOJIOKOHHBIA Ka0enmb (0€3 MeTajlTMdecKOro apMHPOBaHUS,
(honery IS 3aIIMTHI OT BIIATH WM CTAJIHHOTO BHYTPEHHETO ITPOBOIHUKA) MOXET OBITh MPUMEHEH 0e3
JIOTIOJTHUTEIHHBIX MEp 3alUTHI. VICIoIp30BaHNE TAKOTO Ka0emsl SBISIETCS HAMIy4IIuM BapuaHTOM, TaK
Kak ofOecreuuBaeT MOJHYIO 3aIIUTy OT 3JIEKTPOMArHUTHBIX Bo3aedcTBuiA. OnmHako ecnu Kabenb
COACPIKUT l'[pOTSDKeHHbIﬁ METaJJIMYECKUH DJIEMEHT (3a HUCKIKOYCHUEM KHUJI JUCTAaHIIMOHHOI'O l'II/lTaHI/lH),
MOCJICTHUI JIOJKCH OBbITh Ha BXONE B 3JaHHC NPUCOCIMHEH K OOIIel CHUCTeMe COCTUHECHUN U He
JOJDKEH HaIlpsAMYyIO BXOJWUTH B ONTHYECKUH MMPUEMHHUK WJIN NEpEAATUNK. Ecmm 3JaHUA pacCioJIOKCHbBI
OJIM3KO APYT K APYTY U MX CUCTEMBI MOJTHUE3AIIUTEI HE COCTUHEHBI, IPEAIOYTUTEIFHEE UCIIOIh30BATh
ONTOBOJIOKOHHBEIA Ka0elb 0e3 METaIUIMYECKHX 3JICMEHTOB BO HM30ekaHHE OONBIIMX TOKOB B ITHX
JJIEMEHTaX M WX Ieperpena. Ecim ke uMeeTcs COeAMHEHHBIN ¢ CHCTEMON MOJIHUE3AIIUTHl Kabeib, TO
MOJKHO HCIOJH30BAaTh ONTHYECKHN Ka0elb ¢ METAJUIMYECKHMH JIIEMEHTaMH, YTOOBI OTBECTH YaCTh
TOKa OT IEPBOTO Kabes.

Memannuueckue kabenu mexicoy 30aHUAMU C U30TUPOBAHHBIMU cUCmemMamuy MoaHuezawumuol. [lpu
JAHHOM COEIMHEHUM CHCTEM 3allUTHl IMOBPEXICHUS BeCbMa BEPOSITHBEI Ha OOOMX KOHIAX Kales
BCJIEJICTBHE TPOXOXIEHHUS MO HeMy TOKa MoiHHUH. [loaToMy Ha 060mMX KOHIaX Kabens HeoOXOoauMo
yctanoButh ¥Y3II, a Taxxe, rae BO3MOXKHO, CIEAYET COETUHATh CUCTEMbI MOJIHUE3AILUTHI IBYX 3JAaHUM
U MPOKJIaAbIBATh Ka6em> B COCIUMHCHHBIX MECTAJINIMYECKUX JIOTKaX.

Memannuueckue rxabeau mexncoy 30aHUAMU C COCOUHEHHBIMU CUCMEMAMU MoaHuesauwumol. B
3aBHCHMOCTH OT 4YHcla KaOeied MexIy 3AaHUSAMH 3allUTHBIC MEPhl MOTYT BKJIFOYATh COCIWHCHHE
Ka0CIBHBIX JIOTKOB IPU HECKOJBKUX KaOensx (s HOBBIX KaOeyel) Wi mpu OOJIBIIOM KOJIUYECTBE
Kabenel, KaKk B Clydae ¢ XUMHYECKUM MPOM3BOJCTBOM, IKPaHUPOBAHWE WIH NMPHUMEHEHHE THOKHX
METaJUIONLTAHTOB Ui MHOTOXXHIIBHBIX KaOenelt yrpasnerus. [Tloncoenuaenre 060X KOHIIOB Kabems K
CBSI3aHHBIM CHCTEMaM MOJHHE3ANINTHl 9acTO O0ECIeUnBaeT TOCTATOYHOE IKpaHHUPOBAaHUE, 0COOECHHO
eciu kabesei MHOTO M TOK PacIpeIeTUTCSI MEXKIY HAMHU.

PEKOMEHJIAIIMM 1O SKCILTY ATAIIMOHHO-TEXHUYECKOM JOKYMEHTAIIUH,
MOPSJIKY NPUEMKH B SKCILTYATAIIMIO U SKCILTYATAIIMM YCTPOMCTB
MOJIHUE3AIINUTHI

1. Pazpa0oTka 3KCIIyaTAllHOHHO-TEXHMYeCKOM JOKYMEHTALMHU

Bo Bcex opraHMzanusx M NPEANPUSTHIX HE3aBHCUMO OT (GOpM COOCTBEHHOCTH PEKOMEHIyeTCS
MMETh KOMIUIEKT SKCIUTyaTallHOHHO-TEXHUYECKOW JOKyMEHTAIl[Md MOJIHHUE3alIUThl OOBEKTOB, I
KOTOPBIX HEOOXOIUMO YCTPOICTBO MOJTHUE3AIIUTHI.

KommiiekT 3KcITyaTainoOHHO-TEXHUIEeCKOH JOKYMEHTAITMH MOJTHUE3AIUTEl COICPKHUT:

MOSICHUTENBHYIO 3aITUCKY;

CXEMBI 30H 3aIIUTH MOJIHUEOTBO/IOB;

paboune uYepTeXKM KOHCTPYKIUH MOJIHHEOTBOAOB (CTPOMTENBHAS YACTh), KOHCTPYKTHBHBIX
3JIEMEHTOB 3aIUTHl OT BTOPUYHBIX MPOSIBICHUH MOJHHMHU, OT 3aHOCOB BBICOKHX ITOTCHIMAJIOB yepes
Ha3eMHbIE U IOJ3€MHBIE METAIIMYECKHEe KOMMYHHKAIMH, OT CKOJB3SIIMX HCKPOBBIX KaHAIOB WU
pa3psIoB B IPYHTE;

MIPUEMOYHYIO JOKYMEHTAIMIO (aKThI IIPUEMKH B 3KCIUTyaTalHI0 yCTPOWCTB MOJIHME3AIINTH BMECTE



C TPWIOKEHUSIMU: aKTaMU Ha CKPBIThIE Pa0OTHI M aKTaMH HMCIBITAHUH YCTPOHCTB MOJHHE3ALUTHI U
3alIMTHl OT BTOPHYHBIX MPOSBICHUH MOJHUU M 3aHOCA BBICOKUX MOTEHIHAJIOB).

B nosicHuTenpHOM 3anKCKe IPUBOIATCS:

WCXOJHbIE JaHHbIE Pa3paOOTKH TEXHUYECKOW JOKYMEHTAINH;

MIPUHSTBIE CIIOCOOBI MOJTHUE3AIIUTHI 00BEKTOB;

pacdeTsl 30H 3alIUTHI, 3a3€MIIMTENCH, TOKOOTBOJIOB W 3JIEMEHTOB 3allUThl OT BTOPHYHBIX
MPOSIBJIEHUI MOJHUH.

B noscHuTEnbHOW ~ 3amMCKe  YKa3pIBAIOTCA  NPENIPUATHE-pa3pabOTINK  KOMIUICKTA
9KCIUTYaTallHOHHO-TEXHUYECKOH JTOKYMEHTallMH, OCHOBaHHE Ml €ro pas3paboTKu, IepedeHb
JEUCTBYIOIIMX  HOPMAaTHBHBIX  JOKyMEHTOB M  TEXHWYECKOW  JOKYMEHTalUH, KOTOPBIMHU
PYKOBOJACTBOBAJINCh MpU paboTe HaJ NPOEKTOM, CHELHUalIbHbIE TPEOOBAHUS K INPOCKTHPYEMOMY
YCTPOUCTBY.

WcxoHble JaHHbIE sl TPOSKTUPOBAHMS MOJHUE3ALIUTHI BKIIOYAIOT:

TeHepaNbHBI IUIaH OOBEKTOB C YyKa3aHWEM pACIIOJIOKEHHUS BCEX OOBEKTOB, MOAJIEKALIUX
MOJIHUE3AlUTe, aBTOMOOWJIBHBIX M JKENE3HBIX JOpOr, HA3eMHBIX M IOJ3EMHBIX KOMMYHHKAIHH
(Terutorpacc, TEXHOJOTMYECKMX W CAaHTEXHHUYECKHX TpPyOONPOBOJIOB, 3JEKTPUYECKHX Kabened
TIPOBOJIOK JIFOOOTO Ha3HAYEHUS U T. I1.);

KaTeTOpUX MOJTHUE3AIIUTHI KaXKI0T0 0OBEKTa;

JTaHHBIE O KJIMMAaTHYECKUX YCIOBHUSX B PaliOHE pa3MEIICHHs 3aIMINAEMbIX 3JIaHUH U COOpPYKEHUH
(MHTEHCHBHOCTH TPO30BOM JIESITENBHOCTH, CKOPOCTHOM HArope BETPa, TONIIMHE CTEHKH TOJ0JNEAa U T.
I.), XapakTepUCTHKy TPyHTa C YKa3aHHEM CTPYKTYpbl, arpecCCUBHOCTH U pOJa IOYBBI, YPOBHA
TPYHTOBBIX BOJ;

YIeTIbHOE MEKTPHIECKOe CONPOTHBIEHHE rpyHTa (OM-M) B MECTaxX pacloyIoKeHHsI 0OBEKTOB.

B paznene «[IpuHsThIe CHOCOOBI MOJIHME3AIIUTHl OOBEKTOB) M3JIAraroTCsi BHIOPAHHBIE CIIOCOOBI
3alIMTHl 3[IaHUH W COOPY)XEHHH OT HEMOCPEACTBEHHOIO KOHTAKTa C KaHAJIOM MOJIHWH, BTOPUYHBIX
NPOSIBJICHUI MOJIHUH W 3aHOCOB BBICOKHX ITOTEHIIMAJIOB Yepe3 Ha3eMHbIE U IT0J[3¢MHbIE METAJUINYECKHE
KOMMYHUKAIIHH.

OOBEKThI, MOCTPOEHHBIE (TIPOEKTHPYEMbIE) 10 OJHOMY M TOMY JXE€ THUIIOBOMY WJIM IIOBTOPHO
NPUMEHSIEMOMY IIPOEKTY, HMEIOIINE EAWHbIE CTPOUTEIbHBIE XapaKTEPHCTHKH W TeOMETPUYECKHE
pa3Mepbl ¥ OJMHAKOBOE YCTPOHCTBO MOJIHHE3AIINUTHI, MOTYT HMETh OAHY OOIIYI0 CXEMY M pacueT 30H
3alIMTHl MOJIHMEOTBOJOB. [lepedyeHb 3THX 3alIMINACMbIX OOBEKTOB IIPUBOJUTCS HA CXEME 30HBI
3aIUTHI OHOTO M3 COOPYKECHHUH.

[Tpu mpoBepke HAaJEKHOCTHU 3aIIUTHI C UCTIOIB30BAHHEM MPOTrPAMMHOTO 0OECTIeUeHHs IPUBOASATCS
JaHHbIE KOMITBIOTEPHBIX PAaCYETOB B BUAE CBOJKH IIPOEKTHBIX BAPHAHTOB U (POPMUPYETCS 3aKIIIOUCHUE
06 ux apdexTrBHOCTH.

[Tpu pa3paboTke TEXHUYECKOU JOKYMEHTALWH MPeJIaracTcsi MaKCUMalbHO UCIIOIb30BaTh THIIOBBIE
KOHCTPYKLIMM MOJIHHEOTBOJIOB M 3a3€MJIMTENIEH U THIIOBBIE padovre YepTeKH 10 MoJHUe3aumre. [Ipu
HEBO3MOXKHOCTH  TPHUMEHEHUsS] THIIOBBIX KOHCTPYKLHMH  YCTPOWHCTB  MOJIHME3AIIUTHl  MOTYT
paspabatbiBaThcsi  paboure  YepTeXHM  OTAENBHBIX  JJIEMEHTOB:  (DYyHIAMEHTOB,  OIOD,
MOJIHUETIPHEMHUKOB, TOKOOTBOJIOB, 3a3€MJINTEIIECH.

Jns  ymeHbiieHuss oObeMa TEXHHYECKOM JOKYMEHTAIlMM W YACLIEBIEHHUS CTPOUTEIHCTBA
PEKOMEHAYETCSI COBMEIIATH MPOEKTHl MOJHUE3ALINTHI ¢ PA00YMMH YepTeKaMH Ha OOIECTPOUTEIBHbIE
paboTBl M pabOThl MO MOHTaXY CAHTEXHHYECKOTO M JJIEKTPOTEXHHIECKOTO 00OpPYyIOBAaHMS C IEIBIO
UCTIONB30BaHUA  [UII  MOJHHE3AIIUThl  CAHTEXHUYECKMX  KOMMYHHKALMH M 3a3eMIIMTENeH
3NEKTPOTEXHIUUYECKUX YCTPONUCTB.

2. ITopsA10K MPUEMKH YCTPOHCTB MOJTHHME3ALUTHI B IKCILUTYy ATALMIO

MoHUE3alUTHBIE YCTPOWCTBA OOBEKTOB, 3aKOHYEHHBIX CTPOUTENBCTBOM (PEKOHCTPYKLHEH),
NPUHUMAIOTCSl B KCIUTyaTallMIo paboueil KOMUCCHEH WM MepeaaloTcs B AKCIUTyaTalMIo 3aKa3uuKy 10
Hayajla MOHTa)Ka TEXHOJIOTHYECKOTO OOOpYNOBaHUs, 3aBO3a M 3arpy3Kd B 3JaHHS M COOPYKEHHSA
000py/I0BaHUs 1 LIEHHOTO NUMYILECTBA.

[IpreMka MOJHHME3ANIUTHBIX YCTPOWCTB Ha NEHCTBYIOMNX OOBEKTaX OCYIIECTBIsiCTCS paboueit
KOMHCCHEN.

CoctaB paboueil KOMHCCHH ONpedelsercs 3aka3dukoM. B cocTaB paboueil KOMHCCHH OOBIYHO
BKJIFOUAIOTCSI NIPECTABUTEIN:

OTBETCTBEHHOTO 3a JIEKTPOXO03AHCTBO;

MOAPSITHONW OpraHU3aIuu;

WHCNIEKUIUU TPOTUBONOKAPHON OXPaHBI.

Paboueil koMucCHM MPEIBSIBIAIOTCS CIEeIyIONUEe JOKYMEHTHI:



YTBEPKJICHHbIE TPOEKTH! YCTPOICTBA MOTHUE3AIINUTHI;

aKThl Ha CKpBIThIE pabOTHl (IO YCTPOWCTBY M MOHTaXy 3a3eMJIMTEIEH M TOKOOTBOJOB,
HEJIOCTYIHBIX JUIl OCMOTPA);

AKThl UCIBITAHUN YCTPOMCTB MOJIHME3AIIUTBI U 3alIUTHl OT BTOPUYHBIX MPOSBICHUI MONHUU U
3aHOCA BBICOKMX IIOTEHIUAJIOB 4Yepe3 Ha3eMHbIE U IOA3EMHBbIE METAIIIMYECKUE KOMMYHHKALUU
(aHHBIE O CONPOTHUBIICHUH BCEX 3a3€MIIUTENEH, pe3yIbTaThl OCMOTpPa U IPOBEPKH pabOT MO0 MOHTaXY
MOJIHUETIDHEMHHKOB, TOKOOTBOZIOB, 3a3€MJIMTENCH, OJIEMEHTOB MWX KpEIUIEHHs, HaJIeKHOCTH
IJEKTPUIECKHX COCIMHEHNH MEXIy TOKOBEAYIIUMH 3JIEMEHTAMH U JIp.).

PaGouast koMHCCHSI TPOM3BOIUT IOJHYK) MHPOBEPKY U OCMOTpP BBIIOJIHEHHBIX CTPOHTENBHO-
MOHTaXHBIX PabOT 110 MOHTAXy MOJHHE3AIIUTHBIX YCTPOHUCTB.

[TpueMka MOJHME3AIIUTHBIX YCTPOWCTB BHOBB CTPOSIIUXCS OOBEKTOB OGOPMIIAETCS aKTaMH
MpUEeMKH O00OpYIOBaHUS MJI YCTPONCTB MOJIHME3AIIUTH. BBOA MOJHHE3AIUTHBIX YCTPONCTB B
JKCIUTyaTaluio o(QOpMIISIETCs, KaK IpaBWIIO, aKTaMHU-JONYCKaMH COOTBETCTBYIOLIMX OPraHOB
roCy1apCTBEHHOI'O KOHTPOJIA U HAaJq30pa.

Ilocne mnpueMku B OSKCIUIyaTalUI0 YCTPOMCTB MOJIHUE3AINUTBHl COCTAaBJIAIOTCA Macmopra
MOJIHHE3AIUTHEIX YCTPOMCTB M HacmopTa 3a3eMIMTENIEH YCTPONCTB MOJIHME3AIUTHL, KOTOPBIE
XPaHATCS y OTBETCTBEHHOTO 32 MJIEKTPOXO3SHCTBO.

AKTBI, YTBEp)KACHHBIC PYKOBOAMTEIEM OpraHM3AIMM, BMECTE C IIPEICTaBICHHBIMH aKTaMH Ha
CKpBITBIE pabOTHI M IPOTOKOJIBI M3MEPEHHUI BKIIFOUAIOTCS B ITACIIOPT MOJTHUE3ALIUTHBIX YCTPOHCTB.

3. JkcmyaTanus ycTpoOiCTB MOJTHUE3AIUTHI

YcrpoiicTBa  MOJIHME3AIIMTHl  3[aHUH, COOPYXEHHH M HapyXHBIX YCTaHOBOK OOBEKTOB
JKCIULyaTUPYIOTCS B COOTBETCTBMM C IIpaBmiiaMM TEXHUYECKOW 3KCIUIyaTAllMUA 3JIEKTPOYCTAHOBOK
notpeduTened M ykazaHusMH JaHHOM MHcTpykumu. 3ajadell  SKCIUTyaTallMM — YCTPOMCTB
MOJIHHE3ALUThl OOBEKTOB SIBIISICTCS IMOJJEPKAHUE MX B COCTOSHHM HEOOXOAMMON HWCIPAaBHOCTH H
HAJECKHOCTH.

st obecniedeHus MOCTOSHHOM Ha/Ie)KHOCTH PabOThl YCTPOHCTB MOJIHUE3ALIUTHI €KEr0HO TIepes
HA4aJI0M IPO30BOT0O CE30HA MPOU3BOAUTCS MPOBEPKA H OCMOTP BCEX YCTPONUCTB MOJIHUE3AILUTHI.

ITpoBepky MPOBOAATCS TAKKE MOCIE YCTAHOBKU CUCTEMBI MOJIHUE3AIUTHI, II0CJIE BHECEHUS KaKHX-
100 M3MEHEHUI B CHCTEMY MOJIHHE3AILIWTHI, MOCIE JIIOOBIX MOBPEKACHUN 3alIUIIaeMoro oOBeKTa.
Kaxnast mpoBepka NpoBOANTCS B COOTBETCTBUH € pabouei IporpaMMOi.

[t mpoBenenns mposepku coctosHust M3C yka3plBaeTcsi IPUUMHA IPOBEPKU U OPTaHU3YIOTCS:

KOMHCCHS 110 TipoBezieHuo nposepku M3C ¢ ykazaHueM (pyHKIMOHAIBHBIX 0053aHHOCTEH 4JIEHOB
KOMHCCHH 110 00C/IEI0BAaHUIO MOJTHUE3AIUTHI;

paboyasi Tpymna 1o MpoBeJSHUIO HEOOXOJMMBIX U3MEPEHNI;

CPOKH IIPOBEIEHUS IIPOBEPKHU.

Bo Bpems ocMOTpa U IPOBEPKHU YCTPOUCTB MOJIHUE3AILUTBI PEKOMEH Y ETCSL:

MIPOBEPHUTH BH3YaJIbHBIM OCMOTPOM (C MOMOIIBbIO OWHOKJISI) IEIOCTHOCTh MOJHHENPHEMHHUKOB H
TOKOOTBOZIOB, HAJIE)KHOCTh X COEIUHEHUS U KPEIUICHUS K Ma4TaM;

BBIIBUTH 3JIEMEHTHI YCTPOMCTB MOJIHHE3ALINTHI, TPeOYIOMNe 3aMEHBl WM PEMOHTA BCIEICTBHUE
HapyIIEeHNs UX MEXaHUYECKOW TPOYHOCTH;

OINPENENINTD CTENEHb PA3PYIIEHHUs KOPPO3UEH OTHENBHBIX DJIEMEHTOB YCTPOMCTB MOJIHUE3AILUTHI,
MPHHATH MEPBI 110 AHTUKOPPO3UOHHOMN 3allIUTE M YCUIIEHUIO 3JIEMEHTOB, IOBPEXKICHHBIX KOPPO3UEH;

MIPOBEPUTh HAJEKHOCTb DIIEKTPUYECKHX COEAMHEHMHA MEXKIY TOKOBENYIIMMH YacTAMH BCEX
3JIEMEHTOB YCTPOUCTB MOJIHUE3ALLUTHI;

MPOBEPHUTH COOTBETCTBUE YCTPOMCTB MOJIHME3AIINTH Ha3HAUSHUIO OOBEKTOB U B Cllydae HaJIH4Hs
CTPOUTENIBHBIX WM TEXHOJIOIMYECKMX HW3MEHEHUH 3a MPEIIIESCTBYIOUIMM IE€pUOJ, HAMETUTh
MEpOIPUATHS 110 MOJEPHU3AINN U PEKOHCTPYKIMH MOJHHE3AILUTEl B COOTBETCTBUH C TPEOOBAHUSIMHU
HacTrosued MucTpykimy;

YTOYHUTh UCIOJIHUTEIBHYIO CXEMY YCTPOMCTB MOJIHHE3ALUTHl U ONPEACNIUTh MyTH pPacTeKaHUS
TOKa MOIHHMHM IO €€ DJIEMEHTaM MpH pa3psiie MOJHUU METOJAOM HMHUTALMU paspsjia MOJIHUM B
MOJIHUEITPHEMHHK C ITOMOIIBIO CHENHAIH3HPOBAHHOIO U3MEPUTEIBHOIO KOMIIIEKCA, MOJKIIOUYEHHOTO
MEKy MOJHHEITPHEMHUKOM U YAAJICHHBIM TOKOBBIM JJIEKTPOOM;

U3MEPHUTh 3HAYEHHE COINPOTHUBIIEHUS DPACTEKAHMIO HMIIYJIbCHOTO TOKa METOIOM «aMIIEPMETpa-
BOJIETMETPA» C MOMOILBIO CIENHUAIN3HPOBAHHOIO U3MEPUTEIILHOIO KOMIIIEKCA;

M3MEPHUTh 3HAUEHMS WMITYJIbCHBIX II€PEHANPSDKEHUI B CETAX JIIEKTPOCHAOKEHMS NpU  yaape
MOJIHUH, PACHpENeIcHMs] MOTEHIUAIOB II0 METAJUIOKOHCTPYKLUSAM U CUCTEME 3a3€MIICHUS 3JaHus
METOJIOM MMWTALMU yJapa MOJHUM B MOJHHMEIPUEMHUK C IIOMOUIBKO CIELUAIU3UPOBAHHOIO
U3MEPUTEIIBHOTO KOMILIEKCA;



WU3MEpPUTh 3HAUYEHHE OJJIEKTPOMArHUTHBIX I0Jed B OKPECTHOCTH pPAacIOJIOKEHHs YCTPOHCTBa
MOJIHUE3aIUThl MCTOJOM HMHUTALMU ydapa MOJIHMUA B MOJHUCHPUCMHUK C MOMOUIBIO CIICIHAJIbHBIX
AHTEHH;

MIPOBEPUTH HAIMYME HEOOXOANMOHN TOKYMEHTAIMH Ha yCTPOWCTBA MOJIHUE3ALIHTHI.

[TeproanyeckoMy KOHTPOJIIO CO BCKPBITHEM B TE€UEHHE IECTH JieT (s o0bekToB I kateropum)
MOJIBEPTarOTCsl BCE MCKYCCTBEHHbBIC 3a3€MIIMTEININ, TOKOOTBO/IBI M MECTA MX HMPUCOCTUHEHHI; IPU ITOM
©XKEeroJHO Ipou3BoanTcs mpoBepka 10 20 % wmx obmero kosmmdectsa. IlopakeHHBIE KOpposnel
3a3eMJINTEIH U TOKOOTBOJBI IIPH YMEHBIICHNH UX TUIOIIA M MOIIEPEYHOro cedeHus Oosee yeM Ha 25 %
JIOJDKHBI ObITh 3aMEHEHBI HOBBIMH.

BHeouepeHbie OCMOTpBI YCTPOWCTB MOJIHHE3AIUTHI CJIEAYET MPOU3BOIUTH TOCIE CTHXHMHBIX
OencTBmii (yparaHHBI BeTep, HABOJHEHHE, 3EMIICTPSACEHHE, IOXap) W TPOo3 Ype3BBIUANHON
WUHTCHCUBHOCTH.

BHeouepenHble 3aMepbl  CONPOTHMBIIEHHS 3a3€MJICHHsS YCTPOMCTB MOJHHE3AIIUTHI  CJIEIAYeT
MPOU3BOJUTH T10CJIE BBIMOJHEHHUsI PEMOHTHBIX pabOT Kak Ha YCTPOMCTBAaX MOJHHME3AIIUTHI, TaK U Ha
caMuX 3aIlUIIAaeMbIX 00bEKTaxX M BOJIM3H HUX.

Pe3ynbraThl mpoBepok 0GOpMIISIOTCST aKTaMH, 3aHOCSTCS B IACIIOPTa M XKYPHAI ydeTa COCTOSHHS
YCTPOMCTB MOJTHUE3AIUTEI.

Ha ocHOBaHWM MOJYyYEHHBIX [AHHBIX COCTABISIETCSl IUIAH PEMOHTA M yCTpaHeHUs JedeKToB
YCTPOMCTB MOJTHUE3AIIUThI, 0OHAPYKEHHBIX BO BPEMsi OCMOTPOB H IIPOBEPOK.

3emiisiHble pabOThI y 3alIMIIACMBbIX 3/1aHUH 1 COOPYKEHUI 00BEKTOB, YCTPOUCTB MOJHUE3AIHUTHI, &
TaKke BOJIM3U HHUX MNPOU3BOJTCS, KaK MPABUIIO, C paspelleHHs SKCIUTyaTHPYIOIeil opraHu3aliuy,
KOTOpast BBIJIEIISIET OTBETCTBEHHBIX JIUII, HAOIIOIAIOIINX 32 COXPAHHOCTHIO YCTPOMCTB MOJHUE3AIHTHI.

Bo Bpemst rpo3bl paboThl Ha YCTPOWCTBAaX MOJHUE3ALUTHI ¥ BOJIM3M HUX HE IPOU3BOISTCS.

COJIEP’KAHUE

1. BBEAEHUE
2. OBLIME MTOJIOXKEHW A
2.1. TepMUHBI 1 OTIpEIEICHUS
2.2. Knaccuukarus 31aHui 1 COOPY>KEHHN IO YCTPOICTBY MOJHUE3AIIUTHI
2.3. ITapaMeTpbl TOKOB MOJIHUU
3. 3AIIUTA OT ITPAMBIX YAAPOB MOJIH
3.1. Kommuiekc cpeicTB MOJIHUE3AIUTHI
3.2. BHemHsisi MOJTHUE3AIIUTHAS CUCTEMA
3.3. BeiOop MOJIHUEOTBOIOB
4. 3AILIUTA OT BTOPUYHBIX BO3JIEMCTBUIA MOJIHUHA
4.1. O0uue moI0KEHUS
4.2. 30HbI 3aIIUTHI OT BO3JEHCTBUS MOJTHUU
4.3. DxpaHUpOBaHHE
4.4. CoenquHeHus
4.5. 3azemiieHue
4.6. YCTpoiicTBa 3aIIUTHI OT MEpEHANPSIKEHUI
4.7. 3amuTa 000pyIOBaHKS B CYIIECTBYIOMINX 3AAHUAX
PEKOMEHJALIMM TI0 DKCIUTYATALIMOHHO-TEXHUYECKOM JIOKYMEHTALIUU,
[IOPSZIKY TIPUEMKU B OKCIUIYATALIMIO W DSKCIUIYATALIMM  YCTPOMCTB
MOJIHUE3AIIMUTHI



