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MucTpykuyst pacnpocTpaHseTcs Ha BCE BHMIbl  3[aHUM, COOPYKEHUH U IPOMBIIUICHHBIX
KOMMYHUKAIWI HE3aBUCUMO OT BEJIOMCTBEHHOH MPUHAIE)KHOCTH U (POPMBI COOCTBEHHOCTH.

WHCcTpyKuns mpenHa3HauyeHa JUIsl HCIONB30BAaHUS INPHU pa3paboTKe MPOEKTOB, CTPOUTENLCTBE,
JKCIUIyaTalud, a TakXe IPU PEKOHCTPYKLHU 3JaHUM, COOPYKEHUH U INPOMBIIUICHHBIX
KOMMYHHMKAIHH.

st pykoBoguTenel U CIeNUaaiuCcTOB IPOEKTHBIX U 3KCIUIyaTallMOHHBIX OPTaHU3ALMMI.

1. BBEJJIEHUE

WNHeTpykuMst 1O YCTPOMCTBY MOJHHME3AIIMTHl 30aHUH, COOPY)KEHHH M MPOMBILUIEHHBIX
KOMMYHHKaIil (manee - WHCTpyKuMs) pacmpoCTpaHseTcs Ha BCe BHUJABI 3/1aHUN, COOPYXEHHH u
NPOMBIIUICHHbIE KOMMYHHUKAIIMHM HE3aBUCHMO OT BEJIOMCTBEHHOW IPUHAUIC)KHOCTH H  (OPMBI
COOCTBEHHOCTH.

WHCcTpyKunsa mpenHa3HauyeHa JUIsl HCIONB30BAaHUS INPHU pa3paboTKe MPOEKTOB, CTPOUTENLCTBE,
9KCIUIyaTalud, a TakXe IPU PEKOHCTPYKLHU 3JaHUM, COOPYKEHUH U INPOMBIIUICHHBIX
KOMMYHHKAIHH.

B cirygae, korna TpeOOBaHUS OTPacICBBIX HOPMATHBHBIX JOKYMEHTOB SIBISFOTCSA OoJiee )KECTKUMH,
yeM B Hacrosmied WHCTpyKImH, Tpu pa3paboTKe MOIHHE3AIIUTHl PEKOMEHIYETCS BHIMMONIHATH
oTpacineBble TpeOoBaHMA. Takke peKOMEHIYETCs MOCTYNAaTh, KOT/Aa Mpeanucanus MHCTpYKIUN HeIb3s
COBMECTHTD C TEXHOJIOTHYECCKAMH OCOOCHHOCTSIMH 3alIHIaeMOoro oobekTa. [Ipn 3ToM Mcmonb3yembie
CpPeICTBa W METOABI MOJHHE3AIIUTHl BEIOMPAIOTCS WCXOISM W3 YCIOBUS oOecmeueHHst TpeOyemoit
HAJEKHOCTH.

IIpu pa3paboTke MPOEKTOB 34aHMIN, COOPYXKEHHH M MPOMBIIIJICHHBIX KOMMYHHKAIUH, MOMHMO
TpeGoBaHuil MHCTPYKIMM, YYHUTHIBAIOTCA  JONOJTHUTENbHBIE TpeOOBaHHS K  BBIIIOJTHEHHUIO
MOJIHUE3aLIUTBL APYTUX JEUCTBYIOIIMX HOPM, NIPaBUJI, UHCTPYKLUMI, TOCYJApPCTBEHHBIX CTaHIAPTOB.

ITpy1 HOPpMHUPOBAHUHM MOIHUE3AIIUTHI 32 UCXOIHOE MIPUHATO MOJIOKEHHE, UTO JIF000e ee yCTPOUCTBO
HE MOJKET PEAOTBPATUTh PA3BUTUE MOJIHHMU.

[IprnMeneHre HOpMaTHBa MPHU BHIOOpE MOJHHE3AIIUTHI CYIMIECTBEHHO CHIDKAeT PUCK ymiepba OT
yAapa MOJHHUH.

Tum 1 pa3MenieHne YCTPOWCTB MOJHHUE3AIIUTHl BEIOUPAIOTCS HAa CTAJWU IMPOCKTHPOBAHUS HOBOTO
o0bekTa, 4YTOOBI HMETh BO3MOXKHOCTH MAaKCHMAaJIbHO HCIIOJIb30BATh IPOBOJIIUE SJIEMEHTHI
HoCJIeIHeT0. JTO O0JIerduT pa3paboTKy W MCIIOJHEHUE YCTPOHCTB MOJIHHE3ALINUTHI, COBMELIEHHBIX C
caMHUM 3J]aHHEM, TMO3BOJUT YIYYIIUTh €ro JCTeTHMYECKHMH BHJ, IOBBICUTH 3(PQPEKTUBHOCTH
MOJIHME3alIUThl, MUHUMHU3UPOBATh €€ CTOMMOCTb U TPY03aTPATHI.

2. OBIIIME ITOJIOKEHUSA
2.1. TepMuHBI M ONpeieIeHUSs

Yoap monnuu 6 3emnio - 3neKTpUUECKUN pa3psi aTMOC(HEPHOTO MPOUCXOKACHHS MEKAY TPO30BBIM
00J1aKOM M 3eMJIEH, COCTOSIINI U3 OJJHOTO MJIM HECKOJIBKUX UMITYJIbCOB TOKA.

Touka nopadxcenus - TOYKa, B KOTOPOW MOJIHUSI COIPHUKacaeTcs C 3eMIIeH, 37aHueM WU
YCTPOMCTBOM MOJIHHE3AIIUTHL. Y Jap MOJHUH MOKET HUMETh HECKOJIBKO TOUYEK MOPaKEHHS.

3awuwaemeiii 0bvexm - 37aHUE WIN COOPY)KEHHE, MX YacTh MM MPOCTPAHCTBO, JUISI KOTOPBIX



BBITTOJTHEHA MOJTHHE3AIINTa, OTBEYAIOIas TPEOOBaHUSIM HACTOSIIIET0 HOPMAaTHBA.

Yempoticmeo monnuezawumer - cuctema, Mo3BOJIAIOIIAS 3AILUTUTh 34aHUE UM COOPYKEHHUE OT
BO3AeHcTBII MoHIH. OHAa BKIIFOYaeT B ce0s BHEIIHNE W BHYTPEHHUE YCTPOUCTBA. B 4acTHBIX cirydasx
MOJIHHE3AIIITa MOXKET COJePKATh TONBKO BHEIIHUE UM TOJIBKO BHYTPEHHHUE YCTPOHCTBA.

Yempoticmea 3awumol om npsamvix yoapoe MoiHuu (MOJIHUEOMBE0ObL) - KOMIUICKC, COCTOSIINN U3
MOJTHUETIPUEMHHUKOB, TOKOOTBOJIOB U 3a3eMIIUTEINEH.

Yempoticmea 3awumer om eémopuunvix 6o30eiicmeuii MoAHUU - YCTPONCTBA, OrpPaHUYUBAIOIINE
BO3ACUCTBHS ANEKTPHUUECKOI0 U MArHUTHOTO MOJIeH MOJTHHUU.

Yempoticmea ona svipasnueanus nomenyuanog - dIEMEHTH yCTPOUCTB 3alllUTHI, OTPaHUYUBAIOIHE
Pa3HOCTH MOTEHINAJIOB, O0YCIIOBICHHYIO PacTeKaHHEM TOKa MOJHHUU.

Monnuenpuemnux - 4acTb MOJHUEOTBO/A, IPEAHA3HAUECHHAS VISl IEPEXBATAa MOJIHUM.

Toxoomeoo (cnyck) - HacTh MOJHHEOTBOJA, IpPEIHA3HAUCHHAs U1 OTBOJA TOKA MOJHHHA OT
MOJIHUETIPUEMHHUKA K 3a3€MJIIUTEIIO.

3azemaarowee ycmpoiicmeo - COBOKYITHOCTB 3a3€MIIATEIIS M 3a3eMILIOIINX ITPOBOTHUKOB.

3azemaumens - IPOBOIAIIAS YACTh WIH COBOKYITHOCTH COCIMHEHHBIX MEXKIY COOOM MPOBOMAIIIX
JacTell, HaxoIfAIUXCA B JJIEKTPUYECKOM KOHTAKTE C 3eMilell HEeMOCPEACTBEHHO WM 4epe3
MPOBOJAILYIO CPELy.

3azemnarowuti Konmyp - 3a3eMISIONINH MPOBOJHUK B BHJE 3aMKHYTOH HETIM BOKPYT 3/aHHS B
3eMJIe WM Ha €€ TIOBEPXHOCTH.

Conpomusenenue 3asemnsiouje2o ycmpoucmea - OTHOIIEHHE HANpsDKEHHs Ha 3a3eMIIAIOIIEM
YCTPONCTBE K TOKY, CTEKAIOIIEMY C 3a3€MIIUTEIIS B 3€MIIIO.

Hanpsoicenue na sazemnsaiowem ycmpoucmee - HapsHKEHUE, BOZHUKAIOIIEE MIPU CTEKAHUU TOKa C
3a3eMJIMTENS B 3€MIII0 MEXY TOUKOW BBOJA TOKA B 3a3€MJIUTEND U 30HOM HYJIEBOTO NMOTEHLIMATIA.

Coedunennas medxncdy coboll Mmemaniuyeckas apmamypa - apMmarypa KeJIe300€TOHHBIX
KOHCTPYKIHUH 31aHUs (COOPYKEHHsI), KOTOpas 00eCeunBaeT ANEKTPHICCKYIO HETIPEPHIBHOCTb.

Onachoe uckpenue - HEIOIMYCTUMBIA AJIEKTPHUSCKUHM pas3psi BHYTPU 3aIUIIAEMOTO OOBEKTa,
BBI3BaHHBIN yIapOM MOJIHHH.

besonacnoe paccmosnue - MUHUMAJNbHOE PACCTOSHUE MEXAY ABYMS NPOBOISAIIMMHU 3JIEMEHTaMU
BHE WJIM BHYTPH 3alIMIIAEMOT0 00bEKTa, MPH KOTOPOM MEXKAY HUMHU HE MOXKET MPOU30UTH ONACHOTO
HCKPEHUSL.

Yempoticmeo sawumer om nepenanpssicenuti - ycTpoHCTBO, MpeAHAa3HAYCHHOE IJISI OTPaHHUYEHHS
MepeHanpsHKeHUN MEXIy 3JIeMEHTaMM 3allMINaeMoro o0beKTa (HampuMmep, pa3psAIHUK, HEITHMHEHHBIN
OTPaHUYUTEIh TIEPCHAIIPSDKEHIHA WIIH THOE 3al[UTHOE YCTPOHCTBO).

OmoenvHo cmoswull MOIHUEOmME00 - MOJHHACOTBOJI, MOJHACTIPUEMHHUKH U TOKOOTBOJBI KOTOPOTO
pacIioNIOKeHBl TaKuM 00pa3oM, YTOOBI IyThb TOKa MOJHHH HE HMEN KOHTAKTa C 3alldIIacMbIM
00BEKTOM.

Monnueomeoo, ycmaHo8IeH bl HA 3auUaemMom 00beKme - MOJTHUEOTBOI, MOJIHUCTIDUEMHUKA H
TOKOOTBOJBI KOTOPOTO PACIIOJIOKEHBI TaKMM O0pa3oM, YTO YacTh TOKa MOJHHH MOXKET PacTEeKaThCs
gyepe3 3alIUIIaeMblil 00bEKT HIIM €T0 3a3eMIIUTENb.

3ona 3awumel monHueomeooa - TPOCTPAHCTBO B OKPECTHOCTH MOJHMEOTBOAA 3aJlaHHOI
TeOMETPHH, OTIMYAIOIIEECS TEM, YTO BEPOSATHOCTh yAapa MOJHUHU B OOBEKT, IIETMKOM pa3MEIleHHbII B
ero oobeme, He MPEBHIIIACT 3aJaHHOIN BEJTMYNHEI.

Jonycmumasn eepossmnocms npopviéa MOaHuy - NPEAEILHO IONYyCTHMas BEPOSATHOCTb P ynapa
MOJTHHH B 00BEKT, 3aIIUIIAEMBI MOJTHACOTBOIAMH.

Haoesxcnocms 3auumur onpenensercs kak 1 - P.

Ipomvluunennvie KoMMyHUKayuu - CHWIOBBIE W HWH()OPMAIMOHHBIC KaOelld, MPOBOJIAIINE
TpyOOIIPOBOBI, HEITPOBOASAIINE TPYOOIIPOBOIBI C BHYTPEHHEH IPOBOJIAILEH CpeIoi.

2.2. Knaccupukanus 30aHHA U COOPYKEHHUH M0 YCTPOHCTBY MOJHHE3AIHUThI

Krnaccudukarus oOBeKTOB ONMpenenseTcs M0 OMacHOCTH YAapOB MOJHHUH UL CaMOro OOBEKTa H
€r0 OKPYKCHHUS.

HenocpenctBeHHOe onacHOE BO3AEHCTBUE MOJHMM - 3TO I0Kapbl, MEXaHUYECKHE MOBPEKICHMUS,
TPaBMBI JIFOJIEH W )KUBOTHBIX, a TAKXKE TTOBPEXKIACHHS dJIEKTPUIECKOTO M 3JIEKTPOHHOTO 000pyIOBAHHS.
ITocnencTBussiMU  ynapa MOJHHH MOTYT OBITh B3pPBIBBI W BBIICNIEHUE OMACHBIX MPOAYKTOB -
PaIMOAKTUBHBIX U SIOBUTHIX XHMUYECKHX BEIICCTB, a TAKXKE OaKTEPHil U BUPYCOB.

Y aapsl MOJTHHH MOTYT OBITH 0CO0O OMACHBI JIJIsi HH)OPMAIIMOHHBIX CHCTEM, CUCTEM YIIPABICHUS,
KOHTPOJISI M DJIEKTPOCHA0KEHUs. [IJIs 2JIEKTPOHHBIX YCTPONCTB, YCTAHOBJICHHBIX B O0BEKTaX Pa3HOTO
Ha3HAYCHUS, TPEOYeTCs CIeUaTbHAs 3aIIUTa.

PaccmarpuBaeMbie 00BEKTHI MOTYT TIOJPA3ICISATHCS Ha OOBIYHBIC U CIICIIUATIBHBIE.



Obbiunblie 00vexmul - KUIble U aAMUHACTPATUBHBIC CTPOCHHUS, a TaKKe 3/JaHMS M COOPY>KCHHS,
BeICOTOH He Oosee 60 M, peAHa3HAYECHHBIE JJIs1 TOPTOBIIH, IIPOMBIIIIIEHHOTO MPOU3BOJICTBA, CENBCKOTO

XO3SMCTBA.

Cneyuanvhvle 06veKkmul:

00BEKTBHI, MPECTABIISAIONINE OMACHOCTD Il HEITOCPEICTBEHHOTO OKPYKCHHUS;

OOBEKTBI, TPEACTABJISAIONINE OMACHOCTh [UIS COIMANBHON M (DU3MYICCKON OKpYKAIoIIeH Cpejsl
(0OBEKTHI, KOTOPBIC MPH MOPAKECHUHM MOJHUEH MOTYT BBI3BATh BPEIHBIC OMOJIOTHUCCKUE, XUMUUCCKUE
Y paJIMOaKTHBHBIC BEIOPOCHI);

mpoYre OOBEKTHI, Ml KOTOPBIX MOXET MpPeayCMaTPUBAThCA CICHUANIbHAS MOJIHUAC3AIIUTA,
HampuMmep, CTPOCHHs BbICOTOW Oonee 60 M, WIrpOBbIe IUIOIMIAAKHA, BPEMEHHBIE COOPYKEHHS,
CTpOSIIIecs 0OOBEKTEHI.

B 1abn. 2.1 maHB mpUMeEpHI pa3neneHus 0OREKTOB Ha YeThIpe KiIacca.

Tabmuma 2.1

IIpumeps! k1accudpukanuu 00beKTOB

OOBeKT Tumn oO6bekTa ITocnencTBus ynapa MOJTHHH
OOBIYHBIT Kunoit nom OTKa3 DdJIEKTPOYCTAHOBOK, MOXAap U IOBPEXKICHHE
nmymiectBa.  OObIYHO  HEOOIBIIOE  MOBPEXKJICHHE
MIPEMETOB, PACIOJIOKEHHBIX B MECTE yAapa MOJIHHU
WM 331€THIX €€ KaHAJIOM
Depma IlepBoHayaslbHO - TMOXKap M 3aHOC  OIACHOIO
HamnpsOKeHUs, 3aTeM - TOoTeps AJIEKTPOIMTaHHUS C
PHCKOM THOEJH KUBOTHBIX M3-32 OTKa3a 3JICKTPOHHOH
CUCTEMBI YNPAaBICHUS BEHTHISILUEH, MOJA4d KOpMa H
T. II.
Tearp; mkona; yanBepmar;|OTKa3 3J1€KTpOCHAOXEHUs (HApUMep, OCBELICHUS),
CIIOPTHBHOE COOPY)KCHHE |CIIOCOOHBIM  BbI3BaTh MHaHWMKy. OTKa3  cHCTEMBI
MOYKApHOW CHUTHAJIM3ALMH, BBI3BIBAIOIIMN 3aJEPKKY
IMPOTUBONOXKAPHBIX MEPONPHUSTHH
bank; crpaxoBasi|OTka3 3jeKTpocHaOXeHHs (HarpuMmep, OCBELICHUS),
KOMITaHUS; KOMMEpPYECKHUH[cToCOOHBIH  BbI3BaTh MHaHMKY. OTKa3 CHUCTEMBI
oduc [O’KapHOM CHUTHAJIM3AalMY, BBI3BIBAIOIIUN 3aJCPKKY
IIPOTUBOIIOXKApHBIX Meponpustuil. Ilorepu cpexncrs
CBSI3M, COOM KOMITBIOTEPOB C MOTEpel TaHHBIX
Bonphuma; nerckmii cax;|OTka3 3JIeKTPOCHAOXKEHHS (HAaIpUMEp, OCBELICHHS),
JIOM JJIs TIpecTapebix CrocOOHBIH  BBI3BaTh MaHUKy. (OTKa3 CHCTEMBI
[O’KapHOM CHUTHAJIM3AalMM, BBI3BIBAIOIIUN 3aJCPKKY
IIPOTUBOIOXKApHBIX Meponpustuil. Ilorepu cpexncrs
CBSI3W, COOM KOMIIBIOTEPOB C IIOTEpEeil JaHHBIX.
HeoOxomnMocTh  HOMOIIM  TSKETOOONBHBIM U
HEMOABHKHBIM JIFOJSIM
[IpomsbinineHHbIe JlomonHUTENbHBIE  MOCHEICTBHS,  3aBUCSINNME  OT
MIpEaNpUATHS YCIOBHM  TPOU3BOACTBA - OT HE3HAUYHUTENBHBIX
MOBPEXJICHNH 10 OONbIIMX YIIEpOOB H3-3a IOTEPh
IPOAYKIUH
Mys3eu u apxeonoruueckue|HeBocnonnumas norepst KylnbTypHBIX HEHHOCTEN
MAMSTHAKA
Crermansabiii  ¢|CpenctBa cBs3u;|Henomycrumoe HapyuIeHue KOMMYHAJIBHOTO
OTpaHUYEHHOM 3JIEKTPOCTAHLIMH; obcimyxnBaHus  (TenekomMMmyHHKanmit). KocBennas
OTIACHOCTBIO MT0’KapOOIIacHbIE OTIaCHOCTH TOKapa ISl COCETHUX 0OBEKTOB
ITPOU3BOJICTBA
CrienabHbIH, HedrenepepabatsiBatomue|[Toxkapsl ¥ B3pBIBEI  BHYTpH O00BEKTa H B
MPEACTABIISIONINH [[TpeaIpUATHS; HETIOCPEICTBEHHON OIM30CTH
OTIaCHOCTh JUTS | 3aIIpaBOYHEIE CTaHIINWY,
HEMOCPEACTBEHHO |IPOM3BOACTBA MHETapA U
r0 OKpY>KEHHUS (eiiepBepKkoB
CrnenuanbHsblil, Xummueckuit 3aBof;|[loxxap W Hapymenue paboThl 00OpYIOBaHMS C
OMacHBIN JUIs|aTOMHAsl AJIEKTPOCTAHIMSL; |BPEJHBIMY MOCIEACTBUSIMU AJISI OKPYXKAIOLIEH cpeabl




9KOJIOTHH onoxumuueckne (HadpuKu
1 1abopaTopun

[Ipn crpouTenbcTBE W PEKOHCTPYKIHMH JUIA KaKAOTO Kiacca OOBEKTOB TpeOyeTcsl OmMpelneauTh
HEOOXOIMMBIE YPOBHH HAAEKHOCTH 3aIMUTHI OT NpsAMBIX ymapoB momaun (IIYM). Hampumep, mms
OOBIYHBIX OOBEKTOB MOXKET OBITH MPEAJIOKEHO HYeTHIpE YPOBHS HAJEKHOCTH 3allMUTHI, yKa3aHHBIE B
Tabm. 2.2.

Tabnuma 2.2

YpoBuu 3amuthl 0T [TYM 1511 00bIYHBIX 00bEKTOB

YpOBEHb 3alUTHI Hanexnocts 3amuTel ot [ITYM

| 0,98
1 0,95
I 0,90
v 0,80

s cneyuanvhbix 00bekmoe MUHAMAIBHO JOMYCTHMEIN YPOBEHb HAJCKHOCTH 3aIuThl oT IIYM
ycraHaBiuBaeTcs B mpenenax 0,9-0,999 B 3aBUCHMOCTH OT CTEIICHH €ro OOIIECTBEHHON 3HAYNMOCTH U
TSDKECTH OXKUJaeMbIX mnocieactBuid oT IIYM mo cornmacoBaHuio ¢ OpraHaMu OCYJIapCTBEHHOIO
KOHTPOJISL.

Io skenaHWIO 3aKa34yMKa B MPOCKT MOXKET OBITh 3aJI0XKCH YPOBEHb HAJCIKHOCTH, MPEBBIIIAFOIIHIA
IIpelenbHO AOMYCTUMBIH.

2.3. ITapamMeTpbl TOKOB MOJIHUHU

[TapameTpbl TOKOB MOJHHH HEOOXOIWUMBI IS pacyeTa MEXaHWYECKMX W TEPMHUYECKUX
BO3JICHCTBHH, a TAKXKE AJIs1 HOPMUPOBAHUS CPEACTB 3aLIUTHI OT SJIEKTPOMATrHUTHBIX BO3JICHCTBHM.

2.3.1. Knaccuduxanus Bo3aeiicTBUIl TOKOB MOJIHUM

Jns KaXIoro yYpoBHS MOJHHE3AIIUTHl JOJDKHBI OBITH ONpPENENCHBl INPENEIbHO OMyCTHMBIC
napaMeTpsl TOKa MOJHUM. JlaHHbIe, NPHBEJCHHBIE B HOPMATHBE, OTHOCITCS K HHUCXOISIIUM H
BOCXOJISIIIIUM MOJIHUSIM.

COOTHOLIIGHUE TMOJSIPHOCTEH pa3psIoB MOJHUU 3aBHCUT OT TIeorpauyeckoro MOJI0KEHHUs
MECTHOCTH. B OTCyTCTBHME MECTHBIX MAaHHBIX NPHUHUMAIOT 3TO COOTHOIIeHHWe paBHBIM 10 % mms
Pa3psIOB C TONOKUTETEHBIMU TOKaMH U 90 % a71s1 pa3psioB ¢ OTpULATEIFHBIMI TOKAMH.

MexaHnuecKkue U TepMHUUYECKHE ACHCTBHS MOJHHM OOYCJIOBJIEHBI IMHKOBBIM 3HaueHHEM Toka |,
MOJHBIM 3apsIoM Q o, 33PSIOM B uMITyIibce Q ., U yaenbHow sueprueit W/R. Haubounbiine 3HaueHus
3THX ITapaMeTPOB HAaOJIIOAAIOTCS TIPH MOJIOXKHUTEIBHBIX pa3psaax.

[loBpeknenus, BBI3BAHHBIE HHIYLMPOBAaHHBIMHU IEPECHANPSDKCHUAMH, OOYCIOBICHBI KPYTH3HOW
¢ponra Toka Momuuu. KpyrmsHa ouenmBaercsi B mpexpenax 30 %-nHoro m 90 %-HOro ypoBHEW OT
HanOoIbIIero 3HaueHNs Toka. HanboupIee 3Haue€HUE 3TOTO MapaMeTpa HaOJI01aeTesl B MOCIEAYIOIINX
UMITyJIbCaX OTPULATENIFHBIX Pa3psIOB.

2.3.2. IlTapaMeTpbl TOKOB MOJIHMH, NpeMjiaraeMsble 115 HOPMUPOBAaHHUS CPeICTB 3alUThI OT
NPSIMBIX YI1apOB MOJIHUH

3HaueHMs] PACUETHBIX IapaMeTpoOB JUIS HMPUHATHIX B Tabi. 2.2 ypoBHeH 3amMiieHHOCTH (Ipu
cootHommeHNH 10 % k 90 % MeXay TOJISIMHU ONOKUTENFHBIX U OTPUIATEIBHBIX Pa3psIOB) IPUBEICHEI
B Tabm. 2.3.

Tabiuma 2.3
CooTBeTCTBHE MAPAMETPOB TOKA MOJTHHH M YPOBHEI 3aIIUTHI
IMapameTp MonHHUU YpoBeHb 3alUTEI

I 1 I, Iv
ITukoBoe 3Hauenue Toka |, kKA 200 150 100
Homnsii 3apsn Qpom, Kit 300 225 150
3apsia B ummyibee Q,, Ki 100 75 50
VY nenvnast sueprus W/R, xJ{x/Om 10000 5600 2500
Cpennsist kpytusHa di/dtzggoe, KA/MKC 200 150 100




2.3.3. [InoTHOCTH YAAPOB MOJHHUH B 3eMJII0

IInoTHOCTH ynapoB MOJIHUM B 3€MJIO, BBIpaKE€HHas 4epe3 4HUCI0 NOopaxkeHuu 1 KM? 3eMHOI
MOBEPXHOCTH 32 TOJ, OIpENeNsieTcsl IO JAaHHBIM METEOPOJIOTMYEeCKUX HaOJIoJeHuii B MecTe
pa3MmelneHus 00bEeKTa.

Eciu ke IIOTHOCTH ynapoB MOJHHMH B 3emito N HEM3BECTHA, €€ MOXKHO paccyurTarh MO
crenyiomeit hopmye, 1/(xkm? - rox):

Ny, = 6,7 - T4/100, (2.1)
rne Ty - cpenmHsisi MPOJODKUTENBHOCTh TPO3 B Yacax, OINpeleieHHas MO PErHMOHANBHBIM KapTam
MHTEHCUBHOCTHU IPO30BOM /IS TEIBHOCTH.

2.3.4. [lapaMeTpbl TOKOB MOJIHUM, NpejIaraeMble JUIsi HOPMUPOBAHMSI CPEICTB 3AIMUTHI OT
3JIeKTPOMATrHUTHBIX BO3/eiicTBHii MOJTHUM

Kpome MexaHMYEeCKHX M TEPMUYECKHX BO3JCHCTBHHA TOK MOJHHH CO3/A€T MOIIHBIC HMITYJIBCHI
3JIEKTPOMAarHUTHOTO M3IYY€HHs, KOTOpbIE MOTYT OBITh MNPUYMHON MHOBPEXKICHHUS CHUCTEM,
BKJTIOYAOLINX 000pYIOBaHUE CBA3H, YNPABICHUS, aBTOMATHKHY, BBIYUCIUTENbHBIE U HHYOPMALIIOHHBIC
YCTPOWUCTBA M T. I. DTH CIIOKHBIE M JOPOTOCTOSIIINE CHCTEMBI HCIIOJIB3YIOTCS BO MHOTHX OTpPAaCIsiX
MPOM3BOJICTBA 1 Om3Heca. VX moBpekieHHe B pe3ynbTaTe yaapa MOJHHM KpaiHe HEXelIaTelbHO MO
co00pakeHUsIM 0E30ITaCHOCTH, @ TAKXKE IT0 SKOHOMHYECKUM COOOPaKEHHUSM.

Yaap MOJHHH MOXXET COJACpKaTh JHOO CAMHCTBCHHBIA HMIIYJIbC TOKa, JIHOO COCTOSATH W3
MOCJIE/IOBATEILHOCTH HMMITYJIBCOB, Pa3JelICHHBIX MPOMEXYTKaMH BpPEMEHH, 32 KOTOPble NpPOTEKaeT
cnalblii conmpoBokAatomuii Tok. [lapamerpbl MMIyJbCa TOKa MEPBOrO KOMIOHEHTa CYLIECTBEHHO
OTJIMYAIOTCA OT XapaKTCPUCTUK UMITYJILCOB MOCICAYIOUMINX KOMIIOHCHTOB. Hwxe MPpUBOAATCA JaHHBIC,
XapaKTCpU3YIOIHUC PAaCUYCTHBIC MapaMeTpbl UMITYJIBCOB TOKa MEPBOro M MOCICAYIOMIUX UMITYJIHBCOB
(Tabm. 2.4 u 2.5), a Taxke [UIATEIHFHOTO TOKA (Tabi. 2.6) B may3ax MeXIy UMITYJIbCAMH IJI OOBITHBIX
00BEKTOB IPH PA3TMIHBIX YPOBHAX 3AIIUTHL.

Tabmuma 2.4
IMapamMeTpbl EPBOro HMIYJILCA TOKA MOJTHUHU
[TapameTp TOKa YpoBeHb 3alIUThHI
I I 11, 1V
Makcumym Toka |, kKA 200 150 100
JlmtensHOCTH hponTa T1, MKC 10 10 10
Bpewms monycniana Ty, MKC 350 350 350
3apsaa B ummynsce Q.. ™, Ki 100 75 50
VY nenbHast sHeprust B umiyibee W/R**, M JIx/Om 10 5,6 2,5

* TIocKOJBKY 3HAUUTEIbHAs YacTh o0miero 3apsaa Q. MPUXOAUTCS Ha HEPBBIH MMILYJIbC, MOJNATACTCS, YTO
o0utuii 3apsi/| BceX KOPOTKUX UMITYJILCOB PaBEH IIPUBEACHHOI BEIHYHHE.

** TIOCKOJNBKY 3HAuMTENbHAs 4acTh oOwmel ymenpHO#H sHeprun W/R MPUXOAWTCS Ha TEPBBIA HMITYJIbC,
MOJIaraeTcs, YTO OOIIMIA 3apsi/l BceX KOPOTKUX MMITYJIbCOB PAaBEH NPHUBEIICHHOI BEJIMUMHE.

Tabmuma 2.5
IMapameTpbl NOCJIEYIONIEr0 HMITYJIbCA TOKA MOJTHUH
ITapametp ToKa YpoBeHb 3aIUThHI
| I i1, v
MaxkcumyMm ToKa |, KA 50 37,5 25
JlmtensHOCTH hpoHTa T1, MKC 0,25 0,25 0,25
Bpewms nonycnana T, MKC 100 100 100
CpenHsist KpyTH3HA d, KA/MKC 200 150 100




Tabauna 2.6

I[MapameTpsI ATUTEIHLHOr0 TOKA MOJTHHH B MPOMEKYTKe MEKIY HMIYJIbCAMHU

ITapameTp TOKa YPpOBEHD 3aILUTHI
| I 11, IV
3apsin Q. *, Kn 200 150 100
JmrensHOCT T, C 0,5 0,5 0,5

* Qu - 3aps], OOYCIIOBICHHBIH JJIMTEIBHBIM IIPOTEKaHUEM TOKA B MEPUOA MEXAY ABYMs HMITYJIbCAMH TOKa
MOJIHHUU.

Cpenauii TOK PUOIM3UTENBHO paBeH Q ./ T.
dopma UMITyTLCOB TOKA ONPEAEIAETCS CIIETYIOLUIHM BhIPAKEHHEM:
i(t) = [1(te)" - exp ()] 1 h - [1+ (U72) "], (22)
rze | - MakcuMyM Toka;
h - ko3 bunHeHT, KOPPEKTUPYIOIIHIT 3HAYECHIE MAKCHMYMa TOKa;
t - Bpems;
Ty - IOCTOSIHHAsI BPEMEHH I (POHTA;
T, - IOCTOSTHHAsI BDEMEHH IS CTIaja.
3HaYCHUs TTAPaAMETPOB, BXOMAMIUX B (hopmyny (2.2), OMHUCHIBAIOIIYO U3MEHCHHE TOKA MOJHHU BO
BpPEMEHH, IPUBEICHbI B Ta0I. 2.7.

Tabmuma 2.7
3HauyeHHUs] HapaMeTPoOB JJIsl pacyeTa (POPMBbI HMITYJIbCA TOKA MOJTHUHU
[TapameTtp [lepBrIii UMITYJIBC [ocnenyomui IMIyJIbC
YpoBeHb 3aUTHI YpoBeHb 3aUTHI
I 1 I, 1V | I 11, IV
I, KA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
T1, MKC 19,0 19,0 19,0 0,454 0,454 0,454
Ty, MKC 485 485 485 143 143 143
JUmTeNnbHBIE  MMITYJIbC MOXET OBITh TPHHST TIPSIMOYTOJBHBIM CO CperfHMM TOokoM | u

JUTUTENBHOCTBIO T, COOTBETCTBYIOIIMMH JJAHHBIM TabJ1. 2.6.
3.3ALIUTA OT IPSIMBIX YIAPOB MOJIHUA
3.1. KomIuieke cpecTB MOJTHHE3AIIUTbI

Kommiekc cpencTB MOJIHHE3AIIUTHl 3[aHUI WM COOpPYKEHHMH BKIIOYaeT B cebg ycTpoiicTBa
3alUTHl OT NPSMBIX YIApOB MOJHHUM (BHEIIHSAS MojHHe3amuTHas cuctema - M3C) u ycTpoiicTBa
3aIUTHI OT BTOPUYHBIX BO3ACHCTBHM MomHIM (BHYTpeHH: M3C). B yacTHBIX ciydasix MOJHHE3aIINUTa
MOXET COJIepKaTh TOJHKO BHEIIHHE MM TOJBKO BHYTpPEHHHME YCTpoiicTBa. B oOmem cirydae dacte
TOKOB MOJIHMY IPOTEKAET 110 3JIEMEHTaM BHYTPEHHEH MOJHUE3AIUTHI.

Bremnsist M3C MoxeT OBITh M30JIMPOBaHA OT COOPY)KEHHs (OTIENBHO CTOSAIINE MOJHHEOTBOJBI -
CTEp>KHEBBIE MJIM TPOCOBBIE, a TAKXKE COCEIHUE COOPY)KEHHS, BBIIOIHAIOIINE (QYHKIIMN €CTECTBEHHBIX
MOJIHUEOTBO/IOB) WJIM MOXKET OBITh YCTaHOBJICHA Ha 3allMIIAaEMOM COOPY)XEHHH W Jaxe OBITh ero
YacThIO.

BryTpeHHHMe yCTpoWCcTBa MOJHHE3AIMUTH NPEAHA3HAYEHBI IS OTPaHWYCHHS IICKTPOMATHUTHBIX
BO3ACHUCTBUH TOKAa MOJTHHUH U MPEIOTBPAIICHIS NCKPEHNH BHYTPH 3aIIUIIaeMOr0 00BEKTa.

Toku MOTHHHM, TONAJAIOIINE B MOJHHEIPHEMHHUKH, OTBOIATCS B 3a3€MIIMTENb Yepe3 CHCTEMY
TOKOOTBOJOB (CITyCKOB) M PACTEKAIOTCS B 3€MIIE.

3.2. Buemnsas MOJIHHE3AIIIUTHAsA CUCTEMA

Bremmass M3C B o01ieM citydae COCTOUT U3 MOJHHEIIPUEMHHUKOB, TOKOOTBOJIOB U 3a3eMuinTeleii. B




ci1ydac CIICIUAJIBHOTO M3TOTOBJICHUA UX MATCpHall U CCUCHUA NOJIKHBI YIOBJICTBOPATH TpC6OBaHI/IﬂM

Tabm. 3.1.
Tabnuma 3.1
MaTepuaj 1 MEHUMAJIBLHBIE CeYeHNS YJieMeHToB BHemrHeid M3C

YpoBeHb Marepuan Ceuenne, MM~

3aIUTHI MOJTHHCTIPHEMHUKA TOKOOTBOJA 3a3CMJITUTEIIS
-1V Crayb 50 50 80
-1V AmoMuHu 70 25 He npumensiercs
-1V Menb 35 16 50

IIpumeuanne. Yka3zaHHbIe 3HAYCHUS MOTYT OBITh YBEJIHUYCHBHI B 3aBHCUMOCTH OT MOBBIIIEHHON KOPPO3UH MU
MEXaHHUYECKHX BO3JIEHCTBUM.

3.2.1. MoHMenpuEeMHHKH

3.2.1.1. O6mue coobpakeHus

MonHHePUEMHUKH MOTYT OBITh CIIEIIMAIILHO YCTAHOBJICHHBIMH, B TOM YHCIIE Ha 00BEKTE, MO0 UX
(YHKIMH BBITIOJIHAIOT KOHCTPYKTHBHBIC 3JIEMEHTHI 3alUIIaeMOro 00bEeKTa; B TIOCIEIHEM ClIydae OHH
Ha3bIBAIOTCS €CTECTBEHHBIMH MOJHHEIIPUEMHUKAMH.

MoNHUETIPHEMHAKH MOTYT COCTOSITh W3 MPOWM3BOJIbHON KOMOWHAIWH CIEIYIOMHX 3JIEMCHTOB:
CTEp>KHEH, HATSIHYTHIX IPOBOJIOB (TPOCOB), CETYATHIX IPOBOJHUKOB (CETOK).

3.2.1.2. EcTecTBEHHbIE MOJTHUEIPUEMHUKU

Crenyromue KOHCTPYKTHUBHBIE JJIEMEHTHI 3[aHWH M COOPY)KEHHH MOTYT paccMaTpHBaThcsi Kak
€CTECTBCHHbIE MOJTHUETIPUEMHUKH:

a) METAUINYECKUE KPOBJIU 3aLUIIAEMbIX OOBEKTOB IIPH YCIOBHH, UTO:

JIeKTpUYeCcKas HeMPEPhIBHOCTh MEX Ty Pa3HBIMU YacTAMHU oOeclieueHa Ha IOJITui CpoK;

TOJIIIMHA METaJUla KPOBJIM COCTABJIAET HE MEHee BENMYMHBI {, mpuBeneHHOW B Tabm. 3.2, eciu
HE00XO0IMMO MPEJOXPAHUTH KPOBIIIO OT ITOBPEKACHHS HIIH MIPOKOT'a;

TONIIMHA MeTaJUla KPOBIM COCTaBIsAeT He MeHee 0,5 MM, eciu ee HeoOA3aTeNIbHO 3allMINATh OT
MOBPEX/ICHNH U HET OITAaCHOCTH BOCIIJIAMEHEHHSI HaXO SIIUXCSI O] KPOBJIEH rOPIOYNX MaTEpHAIIOB;

KpOBJII HE MMEET HM30JIALMOHHOTO TOKPHITHs. [Ipu 3TOM HeOOJbIION Cllol aHTHKOPPO3HMOHHON
Kpacku W cinoit 0,5 MM acgaiabTOBOrO MOKPBITHSA, WIN CIOH | MM IUIACTHKOBOTO TOKPBITHS HE
CUNTAETCS M30JIAIHEH;

HEMETAJUTMUECKUE TOKPBITHS Ha WM 0] METAUIMYECKOH KpOBIEH HE BBIXOIAT 3a IPEJIEIIbI
3aIIMIAeMOT0 OOBEKTa;

0) MeraJulM4ecKHWe KOHCTPYKLIMH Kpbilid ((hepMbl, COeTMHEHHAss MeXIy Cco0oil crambHas
apmarypa);

B) METAJUIMYECKHE AJIEMEHTHI THUIIA BOJIOCTOYHBIX TPYO, YKpaIIeHUH, OTPpaXACHUH 10 Kparo KPHIIN
U T. II., €CJIM UX C€YEHHUE HE MEHBIIIC 3HAYCHUH, IPEIIUCAHHBIX I OOBIYHBIX MOJTHUEIIPUEMHHKOB;

I') TEXHOJIOTHYECKHE METaJUINYeCKHe TPYObl M pe3epByaphl, €CIM OHM BBIIIOJHEHBI M3 MeTallia
TOJIIMHOW He MeHee 2,5 MM U NPOIUIaBJICHHE WM MPOXKOT 3TOTO METaIa HE NPHBEIET K OIACHBIM
WY HEJIOITyCTUMBIM TOCIIC/ICTBHSM;

JI) MEeTAJUTMYECKHe TpyOBl M pe3epByaphl, €ClIM OHH BBITIOJHEHBI U3 METaJlla TOJIINHON He MeHee
3HaueHMs 1, IpUBeJeHHOTO B Tabn. 3.2, M eciM TOBBILICHWE TEMIIEPATYPhl C BHYTPEHHEH CTOPOHBI
00beKTa B TOUKE yAapa MOJHUH HE IPE/ICTABISIET OIIACHOCTH.

Tabmuma 3.2

Toamunua KpoBJIM, TPYOBI MJIH KOPIYca pe3epByapa, BHINOJTHAIOIMNX (PYHKIMT
€CTeCTBEHHOI'0 MOJTHHENIPHEMHUKA

YpoBeHb 3alIUThHI Marepuan TonmuHa t, MM, HE MeHee
-1V Keneso 4
I-Iv Mens 5
-1V AmoMuHUH 7

3.2.2. Tok00TBOALI
3.2.2.1. O6mue cooOpaxeHus




B memsix CHWKCHHS BEPOSATHOCTH BO3HMKHOBEHHS OIACHOTO HCKPEHHS TOKOOTBOJBI IOJDKHBI
pacronaratbcs TaKUM 00pa3oM, 9T0O0BI MEXIy TOUKOH TOPaKEHHS 1 3EMIICH:

a) TOK PacTEKaJICs 110 HECKOJIBKUM MapauIeIbHBIM Ty TSIM;

0) MHA ATHX MyTel OblIa OrpaHWYeHa JO MUHIMYyMa.

3.2.2.2. PacrnojoxeHHe TOKOOTBOJOB B YCTPOWCTBAaX MOJIHUE3AIIUTHI, H30JIMPOBAHHBIX OT
3aIIMIIAeMOro 00beKTa

Ecnu MoJHHMENIPHEMHHMK COCTOWT U3 CTEP)KHEW, YCTaHOBJIEHHBIX Ha OTIEIBHO CTOSIIMX ONOpax
(um oHOI omope), Ha KaXIyI0 ONOpPY JOJDKEH OBITh MPEIyCMOTPEH MUHIUMYM OJJMH TOKOOTBO/I.

Eciu MONHHENPUEMHUK COCTOUT U3 OTJENIBHO CTOSIIUX FOPU30HTAIBHBIX POBOJOB (TPOCOB) MK
U3 OJHOTO MPOBoJa (Tpoca), Ha KaX/Ibli KOHEI[ Tpoca TpeOyeTCst MUHUMYM 10 OJJHOMY TOKOOTBOJY.

Ecin MoJHMETIpHEMHHMK MpPEACTaBISIET COOOM CeT4aTyr0 KOHCTPYKIHIO, IOJBCIICHHYIO Hajl
3amUImaeMbpIM 00BEKTOM, Ha KaXKAYI0 ee ormopy TpeOyercs HE MEHee OJHOTOo TOKooTBoma. Obiee
KOJIMYECTBO TOKOOTBOJIOB JIOJDKHO OBITH HE MEHEE IBYX.

3.2.2.3. PacnionoxeHne TOKOOTBOOB MIPH HEM30JIUPOBAHHBIX YCTPOHCTBAX MOJHUE3AIIUTHI

TOKOOTBOIBI pPACIIONATAIOTCS IO TEPHMETPY 3aIIUIIAaeMOr0 OOBEKTa TaKUM 00pa3oM, 4YTOOBI
Cpe/iHee PacCTOSIHUE MEXK1y HUMH OBbIJIO HE MEHbIIIEe 3HAUCHHH, IPUBEICHHBIX B Ta0. 3.3.

TOKOOTBOI[I)I COCAUHAIOTCA TOPU3OHTAJIbHBIMU TMOACAMU B6J'II/IBI/I TIOBEPXHOCTU 3€MJIM MU UYCPE3
Kaxple 20 M IO BBICOTE 3JaHMUS.

Tabauma 3.3

Cpennne paccTosiHUsA Me:KIy TOKOOTBOIAMH B 3aBHCHMOCTH OT YPOBHS 3alIIUIIEeHHOCTH

YpoBeHb 3amuThI CpenHee paccTosiHHE, M
I 10
I 15
I 20
v 25

3.2.2.4. Yka3zaHus 110 pa3MeLEHUI0 TOKOOTBOJOB

XenarenbHO, YTOOBI TOKOOTBOABI PABHOMEPHO pACIOJIATAINCHh MO MHEPUMETPY 3aIIUIACMOTO
o0bekTa. [1o BO3MOXKHOCTH OHH NIPOKIIAIBIBAIOTCS BOJIM3H YTIIJIOB 3aHUI.

He wu3onmpoBaHHBIE OT 3aIMINAaeMOro OOBEKTa TOKOOTBOABI MPOKJIAABIBAIOTCS CIICAYIOIINM
obpazom:

€CJI CTEHa BBIMOJHEHa W3 HETroplovyero MaTepuaia, TOKOOTBOABI MOTYT OBITh 3aKpeIUIeHB Ha
MTOBEPXHOCTH CTEHBI WJIU IPOXOAUTH B CTEHE;

€CIIM CTEHa BBINOJHEHa M3 TOPIOYEro MaTepHhana, TOKOOTBOABI MOTYT OBITh 3aKperuieHbI
HETIOCPEACTBEHHO HAa IOBEPXHOCTH CTEHBI, TaK YTOOBI IOBHIIMIEHHE TEMIEpaTypbl IPH MPOTEKAHUHU
TOKa MOJIHMM HE IPE/ICTABIISIIO OMACHOCTH /UL MaTepualia CTeHBI;

€CII CTEeHa BBINOJHEHA M3 TOPIOYEro MaTepHaja M MOBBIIIEHHE TeMIepaTypsl TOKOOTBOJIOB
MPE/ICTABISIET Ul HEro ONACHOCTh, TOKOOTBOJBI JOJDKHBI PAacIiojiaraTthCsi TaKMM 00pa3oM, YTOOBI
paccTosiHHe MEXAYy HUMH M 3aIlUIIaeMbiM oOBbekToM Bcerza mpessimano 0,1 M. Meramumueckue
CKOOBI JUIsl KPEIUICHNS! TOKOOTBOJIOB MOTYT OBITh B KOHTAKTE CO CTEHOM.

He cnemyer mpoxiansiBaTh TOKOOTBOJBI B BOJOCTOYHBIX TpyOax. PekomeHnmyercs pa3Meriatsh
TOKOOTBO/BI Ha MAKCHMAaJIbHO BO3MOXKHBIX PACCTOSIHUAX OT JIBepeil U OKOH.

TOKOOTBOMBI MTPOKIAJBIBAIOTCS 110 MPSIMBIM M BEPTHUKAIBHBIM JIMHHUAM, TaK YTOOBI MyTh 10 3€MJIN
OBLT IO BO3MOXXHOCTH KpaTtdaimmM. He pekoMeH ryeTcst mpokiiajKka TOKOOTBO/IOB B BHJIE MTETEIb.

3.2.2.5. EcrecTBEeHHBIE 3JIEMEHTHI TOKOOTBOIOB

Crnenyromuie  KOHCTPYKTHBHBIE  DJIEMEHTHI  3HaHWH  MOTYT  CYHTAaThCSI  €CTECTBEHHBIMH
TOKOOTBOAAMU:

a) METAUINYECKUE KOHCTPYKIIUH IIPU YCIOBUH, YTO:

JNEeKTpUUECKasl HENPEepPBIBHOCTh MEXJY pPAa3HbBIMM SJIEMEHTAMU SBISIETCS JOJNTOBEYHOH U
COOTBETCTBYET TpeboBaHusM 1. 3.2.4.2;

OHM HMEIOT HE MEHBIIME pa3Mepbl, 4YeM TpeOylTcs Ul CHEeNUalbHO HpPeayCMOTPEHHBIX
TOKOOTBOAOB. MeTa/unudeckue KOHCTPYKIIUH MOTYT UMETh U30JSILIUOHHOE MTOKPHITHE;

0) MeTaITHIecKnii KapKac 34aHUs MM COOPYKECHHUS;

B) COEIMHEHHAS MEXKIY 000 cTabHas apMaTypa 3/1aHUs HIIH COOPYKEHHS,

) 9acTH (acana, mpopINPOBAHHBIE IEMEHTHl ¥ OTIOPHBIE METAJUTMYECKHEe KOHCTPYKIHHU (acama
IpH YCIOBWH, YTO MX pPa3Mephl COOTBETCTBYIOT YKa3aHHUSIM, OTHOCSIIUMCS K TOKOOTBOJAM, a MX
TOJIIIMHA cOocTaBisieT He MeHee 0,5 M.




Merammuieckas — apMarypa  KeJIe300€TOHHBIX ~ CTPOSHHH  cuMTaeTcsl  0OeCTeuMBarOIeH
JIEKTPHUECKYIO HEPEPHIBHOCTD, €CITH OHA YIOBICTBOPSIET CIEAYIONINM YCIOBHSM:

npumepHo 50 % coeanHEHWH BEPTUKAIBHBIX M TOPU30HTAIBHBIX CTCP)KHEH BBITOJHEHBI CBApKOU
WM IMEIOT JKECTKYIO CBs3b (00NTOBOE KPEIUICHHE, BA3Ka IIPOBOJIOKOH);

JJIEKTPUYECKasl HENpephIBHOCTh O0ECHedeHa MEeXJy CTaJlbHOW apMaTypoil pa3luuHBIX 3apaHee
3arOTOBJICHHBIX OETOHHBIX OJIOKOB M apMaTypOil OETOHHBIX OJIOKOB, ITOJITOTOBJICHHBIX HA MECTE.

B mpoxJiazike TOpU30HTAIBHBIX MOSCOB HET HEOOXOIUMOCTH, €CIIM METAUTMYECKHE KapKachl 31aHus
WK CTaJbHAas apMaTypa xKeJe300€TOHa UCIOIb3YIOTCS KaK TOKOOTBOIBI.

3.2.3. 3azemuiuTenu

3.2.3.1. O6mmue cooOpaxeHus

Bo Bcex cmywasx, 3a HCKIIOYEHHEM HCIOJB30BAHUS OTHCIHHO CTOSIIETO MOJHHEOTBOJA,
3a3eMJIUTETh MOJIHHUE3AIIUTHl CIEAYyeT COBMECTHTH C 3a3EMIIHTEIIMHU DIICKTPOYCTAHOBOK H CPEICTB
cB3u. Ecmm 3TH 3a3eMiuTeNM JOJDKHBI OBITH pasfelieHbl MO0 KaKUM-JIHOO TEXHOJIOTHIECKUM
coo0pakeHMAM, MX clieAyeT OOBCOTUHHTH B OOIIYI0 CHCTEMY C TIOMOIIBIO CHCTEMBI ypPaBHHBAaHUS
MOTEHIINAJIOB.

3.2.3.2. CneunanbHO MPOKIIaAbIBaAEMbIE 3a3EMIISIFOIINE JIEKTPOIbI

Ienecoobpa3HO HCTIONB30BaTh CIEAYIONINE TUIIBI 3a3€MIINTENCH: OUH MIIM HECKOJIBKO KOHTYPOB,
BEepTUKANbHbIC (WM HAKJIOHHBIC) JJIEKTPOJBI, paJAUAIBHO pPACXOSIIUECS AJIEKTPOABl WU
3a3eMJISIOIINI KOHTYP, YIOKEHHBIH Ha JTHE KOTJIOBaHA, 3a3eMJISIOIINE CETKH.

CuipHO  3ariyOJICHHBIC — 3a3€MJIMTECNIM  OKa3bIBAIOTCS  I(PQPEKTUBHBIMU, €CIH  yIACIHHOE
CONPOTHUBJICHHE TPYHTA yMEHbIIAETCS C TITyOMHOW U Ha OOJBIION IIyOHHE OKa3bIBACTCS CYLIECTBEHHO
MEHBIIIE, YeM Ha YPOBHE OOBIYHOTO PACIIOI0KEHUS.

3a3eMiHTeNb B BHJIE HAPY)KHOTO KOHTYpa MPEANOYTUTENIFHO POKIIAABIBATh Ha TIyOHMHE HE MEHEe
0,5 M OT IOBEPXHOCTH 3eMJIM M Ha PACCTOSHUH HE MEHee | M OT CTeH. 3a3eMIIIONINE AIIEKTPOMIBI
JIOJDKHBI pacrioyiaraThCs Ha TiryouHe He Menee 0,5 M 3a mpeenaMu 3aruIaeMoro 00beKTa u OBITh Kak
MOJKHO 0oJiee paBHOMEPHO paclpeleIeHHBIMU; IPH 3TOM Hal0 CTPEMHUTHCS CBECTH K MUHIMYMY WX
B3aMMHOE 3KpaHHPOBAHUE.

['nyOuHa 3akimazkd ¥ THI 3a3eMISIIOIIUX DJIEKTPOAOB BBIOMPAIOTCS M3 YCIIOBUSI OOECIICUCHHUs
MUHUMaJIBHOM KOPPO3UM, a TaKKE€ BO3MOXXHO MEHBIIEH CE30HHOW BapUallMd CONPOTUBJICHUS
3a3€MJICHHS B PE3yJIbTAaTE BRICBIXaHHUS U IPOMEP3aHKs IPYHTA.

3.2.3.3. EcTecTBeHHbIE 3a3eMJISAIOIINE DJIEKTPOIBI

B xadecTBe 3a3eMIIIONINX 3JIEKTPOAOB MOXKET HCIOJNB30BAaThCA COCTUHEHHAS MEXIY co00i
apMaTypa JKeJe300eTOHa WM WHBIE MOJ3eMHBIE METAIUIMYECKHEe KOHCTPYKIMH, OTBEYAIOIINE
TpeboBaHusaM 1. 3.2.2.5. Ecnm apMmarypa skelre300eTOHa HCITONB3YeTCsl KaK 3a3eMIISIONINE SJICKTPOIBI,
MOBEINICHHBIE TPeOOBaHUS TMPEOBSBILIIOTCS K MeCTaM €€ COCOWHEHHH, 9YTOOBl HCKIIOYHUTh
MeXaHU4YecKoe pa3pylreHue OeroHa. Ecnmu mcmone3yercst mpeaHANpsHKCHHBI OSTOH, CIEAYET Y4ecTh
BO3MOJKHBIE TIOCIEICTBHSA TNPOTEKAHUS TOKAa MOJIHUHM, KOTOPBIH MOXKET BBI3BATh HEIOITyCTUMBIC
MeXaHUYECKHE Harpy3KH.

3.2.4. Kpenyienue u coeinHeHus 3j1eMeHTOB BHelHeit M3C

3.2.4.1. Kpenuienue

MoJTHUETIPUEMHUKN U TOKOOTBOJIbI KECTKO 3aKPEILISIOTCS, TaK YTOOBI HCKIIOYHUTH JIFOOOH pa3phiB
WIn  ociabieHrne KpelvieHWs TPOBOJHUKOB IO JACHCTBHEM JJIEKTPOAMHAMHUYECKHUX CHJI  HIIU
CIIydalHBIX MEXaHHMYECKMX BO3ACHCTBHH (HampuMmep, OT IOphIBa BeTpa WM MaJACHUS CHEXHOTO
miacTa).

3.2.4.2. CoenuHeHus

KommgectBo coenvHeHH MPOBOMHUKA CBOOUTCA K MUHUMalbHOMY. COCITUHEHHUS BBHITIONHSIIOTCS
CBapKoOH, IaiKoii, 10IycKaeTcs TakyKe BCTaBKa B 3AKMMHON HAKOHEUHHK MM OOJITOBOE KpeTIeHHeE.

3.3. Bb160p MOJIHHEOTBOAOB

3.3.1. O6mue coodpaxxeHus

BbeiOop THma M BBICOTBI MOJIHHEOTBOJIOB TPOM3BOAMTCS MCXOIs W3 3HAYCHUH TpeOyemoit
HajexxHocTH P, OOBEKT cyuTaeTcsl 3allMIIEHHBIM, €CJIM COBOKYITHOCTh BCEX €ro MOJIHHEOTBOJOB
obecrieunBaeT Ha/Ie)KHOCTh 3alIUTHI HE MeHee P,

Bo Bcex ciywasx cucTeMa 3aliuThl OT MPSIMBIX YyJapOB MOJIHMM BBIOMpAETCsl TakK, YTOOBI
MaKCHMaJIbHO HCIIOJIb30BAIUCH ECTECTBEHHBIC MOJHHEOTBOABI, a eciu olecrieunBaeMas HMH
3aIIMIIEHHOCTh HEIOCTAaTOYHA - B KOMOMHAIIMY CO CIIEIUAJIBHO YCTAHOBICHHBIMI MOJIHHUEOTBOAAMH.

B o0miem ciydae BEIOOpP MOJIHHEOTBOJIOB JOJKEH IPOU3BOJUTHCS MPHU MOMOIIH COOTBETCTBYIOIINX
KOMITBIOTEPHBIX IIPOIPaMM, CIIOCOOHBIX BBIYMCIIATH 30HBI 3aLIUTHI WIIM BEPOSTHOCTH MPOPHIBA MOJIHUN
B 00BeKT (rpymniy 00beKTOB) 1000 KOH(PHUTYpaIUH ITPU POU3BOJILHOM PaCIOI0KEHHH MPAKTHYECKN



Tr000T0 YHCIIa MOJTHUEOTBOIOB PA3IHMYHBIX TUIIOB.

[Ipn mpoumx paBHBIX YCIOBUSX BBICOTY MOJHHMEOTBOJOB MOXKHO CHH3UTH, €CIH BMECTO
CTEP’KHEBBIX KOHCTPYKIMI IPUMEHSATh TPOCOBBIE, OCOOEGHHO MpPH WX IOABECKE IO BHEUIHEMY
HepUMETpy O0BEKTa.

Ecium  3ammra oObekra oOecreuuBaeTcs MPOCTEHIIMMH — MOJIHHEOTBOJAMH  (OJMHOYHBIM
CTEP>KHEBBIM, OJMHOYHBIM TPOCOBBIM, JBOMHBIM CTEP)KHEBBIM, JBOWHBIM TPOCOBBIM, 3aMKHYTHIM
TPOCOBBIM), Pa3Mepbl MOJHHEOTBOZOB MOXHO OIPEACNSATh, IMOJb3YsACh 3aJaHHBIMH B HACTOSIIEM
HOpMaTHBE 30HAMH 3alHTHI.

B ciiyyae npoeKkTHpOBaHMST MOJIHHE3AIIUTHI Il OOBIYHOTO 00BbEKTa, BO3MOXKHO ONpe/ieieHHe 30H
3aIIUTHI 10 3aIUTHOMY YIJIy WJIM METOJOM KaTsmieHcst cepsl COrIacHO cTaHAapTy MeXayHapoIHOH
anekrporexuuueckon kommecun (IEC  1024) mpm  ycrmoBum, dYTo pacdeTHble TpeOOBaHUSA
MesknyHapoIHOH 3MEKTPOTEXHUIECKOW KOMHCCHH OKa3bIBalOTCA OoJiee JKECTKUMHM, YeM TpeOOBaHMS
HacTosAwed MucTpykuum.

3.3.2. TunoBble 30HbI 3AIIUTHI CTEPKHEBLIX M TPOCOBBLIX MOJIHMEOTBOI0B

3.3.2.1. 30HBI 3aIUTHI OMUTHOYHOTO CTEPKHEBOTO MOJHHUEOTBOIA

CranmapTHOH 30HOHM 3alIMTBI OJAMHOYHOTO CTEPXKHEBOTO MOJHHEOTBOAA BBICOTOW h sBisieTcs
KPYrOBO#M KOHYC BBICOTOM Ng < h, BepImiHa KOTOPOTO COBIAIACT C BEPTHKAIBLHOMN OCHI0 MOJTHHEOTBOIA
(puc. 3.1). T'abapuThl 30HBI OMpPENEISIFOTCS JBYMsl MapaMeTpaMHu: BBICOTON KoHyca hy m pammycom
KOHYycCa Ha ypOBHE 3eMJIH .

[TpuBeneHHble HIKE pacyeTHblE (GOpMYIbI (Tabi. 3.4) MPUTroIHBI AJIsl MOJIHUEOTBOJIOB BBICOTOM 110
150 m. TIpu GoJsiee BBICOKMX MOJHHUCOTBOIAX CIIEAYET MOJIb30BAThCS CIICIMATBHOM METOJUKON pacyerTa.
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Puc. 3.1. 3oHa 3a1IMTHl OAMHOYHOTO CTEPKHEBOI'O MOJIHUEOTBOA

st 30HBI 3ammThl TpeOyemoil HanekHOCTH (puc. 3.1) paanyc TOpH30HTAIBHOTO cedeHHs Iy Ha
BeIcoTe hy ompexensiercs o Gopmysie:

rx — rO(hO _hx) ] (31)
hO
Tabnuma 3.4
Pacuer 30HBI 3alIUMTBI OAMHOYHOT0 CTEPKHEBOI'0 MOJIHMECOTBOAA
Hapexuocts | BeicoTa MoJHHEOTBOAA Beicora xonyca hg, M Paaunyc konyca rg, M
3anuThl P, h, m
0,9 Ot 0 10 100 0,85h 1,2h
Ot 100 10 150 0,85h [1,2-10°(h-100)]h
0,99 Ot 0 10 30 0,8h 0,8h
Ot 30 10 100 0,8h [0,8-1,43-10°(h-30)]h
Ot 100 10 150 [0,8-107(h-100)]h 0,7h
0,999 Ot 0 10 30 0,7h 0,6h
Ot 30 10 100 [0,7-7,14-10%(h-30)]h [0,6-1,43-103(h-30)]h
Ot 100 10 150 [0,65-107(h-100)]h [0,5-2-10°%(h-100)]h

3.3.2.2. 30HbI 3a1IUTHl OAMHOYHOT'O TPOCOBOTO MOJIHUEOTBOA




30HBI 3aIIUTHl OAWHOYHOTO TPOCOBOIO MOJHHEOTBOAA BBICOTOH h orpaHmueHbI
JBYCKaTHBIMH IIOBEPXHOCTAMH, OOpPa3ylOIIMMH B BEPTHKAIbHOM CEUCHUH
TPEYTOJIBHUK C BEPIIMHON Ha BbicoTe Ny < h m ocHOBaHMeM Ha ypoBHE 3eMiH 2f

CraHgapTHbIC
CHUMMETPHYHBIMH
paBHOOEIPEHHBIH
(puc. 3.2).

[IpuBeneHHbIe HIDKE pacueTHbIE GOpMyIbI (Tabid. 3.5) MPUrOAHBI AJISI MOJIHUEOTBOJIOB BBICOTOH 110
150 m. IIpu Oosblueil BBICOTE CIEAYET IOJIB30BATHCS CIICLHAIBHBIM NPOTPAMMHBIM 00ECIEYEHUEM.
3nech W ganee mox h MOHMMaeTCs: MHUHHMAlbHAs BBICOTa TPOCAa HAI YPOBHEM 3eMIH (C y4eToM
IpoBeca).
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Puc. 3.2. 3oHa 3a1uTHl OIMHOYHOTO TPOCOBOTO MOJIHHEOTBOA:
L - paccTostHEEe MEXIy TOYKaMH MTOJIBECA TPOCOB

[omymmpuHa I, 30HBI 3aI0UTHI TpeOyeMoil HanexHOCTH (pHc. 3.2) Ha BBICOTE Ny OT MOBEPXHOCTH
3EMJIM ONPENENACTCS BBIPA)KEHUEM:

I (hy—h
rx — O( 0 X). (32)
h
0
[Ipr HEOOXOJMMOCTH PACHIMPUTDH 3allMIIaeMblii 00BEM K TOpPIAM 30HBI 3AIUTHl COOCTBEHHO
TPOCOBOTO MOJIHUCOTBOAA MOTYT HO6aBﬂHTLCH 30HBI 3alIUThI HECymux  OIIop, KOTOpbIC

paccuuThIBalOTCA MO (OpMyIaM OJUHOYHBIX CTEP)KHEBBIX MOJIHUEOTBOJOB, IPEACTABICHHBIM B Ta0ll.
3.4. B ciygae OonpImMX NPOBECOB TPOCOB, HANpPUMEpP, Yy BO3AYLIHBIX JHMHUH 3JEKTpoIepenadH,
PEKOMEHAYETCSl PACCUUTHIBATH OOECIIEYMBAEMYIO BEPOSTHOCTH IIPOPHIBA MOJHHUHM HPOTPAMMHBIMHU
METOJAMH, MOCKOJBKY MOCTPOEHHE 30H 3aIlUTHI 10 MUHMMAIBHOI BBICOTE TpOCa B MPOJIETE MOXKET
MPUBECTH K HEOIIPABIaHHBIM 3aTpaTaM.

Tabmuma 3.5

PacyeT 30HBI 3a1IMTHI OIMHOYHOTO TPOCOBOI0 MOJIHHECOTBOAA

Hanexxnocts [BbicOoTa MOJIHMEOTBOAA Bsicora xonyca hy, M Panuyc konyca Iy, M
3amuTe P, h, m
0,9 Ot1 0 no 150 0,87h 1,5h
0,99 Or 0 110 30 0,8h 0,95h
Or 30 o 100 0,8h [0,95-7,14-10"(h-30)]h
Ot 100 10 150 0,8h [0,9-10"%(h-100)]h
0,999 Ot 0 110 30 0,75h 0,7h
Ot 30 s10 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 3aIUTHI JBOMHOIO CTEP>KHEBOTO MOJIHHEOTBOIA

MoiHneoTBo

CUHUTACTCA

JIBOMHBIM,

Korma pacCTosAHUuC

MECXKIY CTCPKHECBBIMU

MOJIHHEIIpUEMHIKaMH L He mpeBwIIaeT mperenbHONH BeIWYHHBI Lpn,. B mpoTtuBHOM ciydae oba
MOJIHUEOTBO/IA PACCMATPUBAIOTCS KAK OJJUHOUYHBIE.
Konduryparms BepTHKaIbHBIX U TOPU30HTAIBHBIX CEUEHUI CTAaHIAPTHBIX 30H 3aIUTHI TBOWHOTO

CTEP)KHEBOTO MOJIHHEOTBOMA (BBICOTON h U paccrosHrem L Mexay MOTHHEOTBOIAMH) TPECTaBICHA
Ha puc. 3.3. IlocTtpoeHne BHEmIHMX oOJacTell 30H JABOHHOTO MOJHHEOTBOJA (MOIYKOHYCOB C
rabaputamu hg, rp) mnpousBoaurcs mo Gopmyiaam Tadn. 3.4 IS OJMHOYHBIX CTEPIKHEBBIX
MOJIHHCOTBOIOB. Pa3mepbl BHYyTpeHHHX obnacTedl ompeaenstorcs mapamerpamu hg u h, mepBbiid u3



KOTOPBIX 3aJaeT MaKCHMaJbHYI0 BBICOTY 30HBI HEMOCPEIACTBEHHO y MOJIHHCOTBOIOB, a BTOPOW -
MHHHUMAJIbHYIO BBICOTY 30HBI IOCEPEAMHE MEXIY MOJHHEOTBOJAMHU. I[IpH pACCTOSHUH MEXAY
mosaueoTBoamu L < L, rpanuna 30mb1 He umeer nposeca (he = hg). Jlns paccrosamii Lo < L > Ly
BBICOTa N OTIpeIeNseTCs 0 BRIPAKCHHIO

Lpax — L

I-max - Lc
BXOHHIIII/IG B HET'O MPCACIIbHBIC paCCTOAHUA Lmax u LC BBIYUCIIAKOTCSA IO OMIIUPHUICCKUM Q)opMynaM
Tab11. 3.6, MPUTOTHBIM JJISI MOJIHUEOTBOIOB BhIcOTOM 710 150 M. [Ipu Gombineii BHICOTE MOJTHHEOTBOIOB
CJICAYCT MOJb30BATHCA CIICHHUAIbHBIM IIPOTPaMMHBIM obecIieueHueM.
Pa3MepLI TOPU3OHTAJIbHBIX CeUEeHMI 30HBI BBIYUCISAIOTCS IO CJICAYIOIINM (bOpMyﬂaM, O6HII/IM 1A
BCEX ypOBHeﬁ HaAC)KHOCTH 3alllUThI:
MaKCHUMaJIbHas NMOJIYIINPHUHA 30HBI . B TOPU3OHTAJIBHOM CE€YE€HHUU Ha BBICOTE hx:

h, = hy. (3.3)

rh(hy—h
r, _folho =) (;] X); (3.4)
o
/ B-B
v )
T th
hxl
Puc. 3.3. 3oHa 3amuUTHl ABOWHOTO CTEP)KHEBOT'O MOJIHUEOTBOIA
JUTMHA TOPU30HTAIBHOTO ceueHus Ly Ha Boicote hy > hy:
L(h,—h
= J (35)
2(h0 - hc)
npuuem npu hy < helL, = L/2;
[IMPUHA TOPU3OHTATIBHOTO CEYEHUsI B IIEHTPE MEXKIY MOJIHUEOTBOAAMH 2l Ha BhicoTe hy < h:
rh(h.—h,)
ox = . (;] - (3.6)
C
Tab6iuuma 3.6

Pacuer nmapamMeTrpoB 30HBI 3AIIIUTHI JBOWHOTO CTEPKHEBOI'0 MOJIHHEOTBOd1A

Hanexxnocts | BeicoTa MOJIHHEOTBOA Limax, M Lo, M
3amuTe P, h, m

0,9 Ot 0 110 30 5,75h 2,5h

Or 30 s10 100 [5,75-3,57-10°3(h-30)]h 2,5h

Ot 100 go 150 5,5h 2,5h




0,99 Or 0 10 30 4.75h 2,25h
Or 30 710 100 [4,75-3,57-10°%(h-30)]h [2,25-0,01007 (h-30)]h
Ot 100 g0 150 4.5h 1,5h

0,999 010 210 30 4.25h 2,25h
O 30 10 100 [4,25-3,57-10°(h-30)]h [2,25-0,01007 (h-30)]h
Ot 100 g0 150 4.0h 1,5h

3.3.2.4. 30HBI 3aIIUTHI ABOWHOTO TPOCOBOTO MOJIHHEOTBOJA

MoNHHEOTBOI CYHMTACTCS JBOMHBIM, KOTJa pPAacCTOSIHME MeXIy TpocamMd L He mnpesbimaer
Npe/eNbHON BEMUYUHBl L. B TpoTHBHOM ciiyyae 00a MOJHHMEOTBOAA pPAacCMaTPUBAIOTCS Kak
OJIMHOYHBIE.

KoHpurypauus BepTHKaIBHEIX W TOPU3OHTANBHBIX CEUCHUI! CTAaHOAPTHBIX 30H 3aIlUTHI JBOIHOTO
TPOCOBOTO MOJIHMEOTBOIA (BBICOTOM h u paccTostHuEM Mexay Tpocamu L) mpencrasnena ua puc. 3.4.
IocTpoeHre BHENMHMX oOONacTelf 30H (ABYX OIHOCKATHBIX IMOBEPXHOCTEH ¢ Tabapmramu hg, rg)
IPOU3BOAUTCS 110 popMysaM TadI. 3.5 oIt OZMHOYHBIX TPOCOBBIX MOJIHHEOTBOJIOB.

Puc. 3.4. 3oHa 3amuTHl ABOWHOTO TPOCOBOT'O MOJHUEOTBOAA

Pa3Mepsl BHYTPEHHHX 00JacTel OMpeAeIstoTes mapamMmeTpaMu Ny u Ng, epBBIil U3 KOTOPBIX 3a1aeT
MaKCHUMAaJIbHYIO BBICOTY 30HBI HEMOCPEICTBEHHO y TPOCOB, a BTOPOil - MUHUMAJBHYIO BBICOTY 30HBI
nmocepenuHe Mexay Tpocamu. [Ipm paccrosHum Mexmy Tpocamu L < L. rpaHWIa 30HBI HE HUMeEeT
nposeca (h, = hg). dust paccrosianii L < L > Ly, BoicOTa h, ompenensiercst mo BeIpaXKeHUEO

h =Mho. (3.7)

¢ Lmax - Lc
Bxopsmue B Hero npejenbHble pacCTOSHAS Lyax U L BEIYMCIIAIOTCS 110 SMIUPHYECKUM (opMyiaM
Tabn. 3.7, TPUrOAHBIM I TPOCOB C BhicoToW moxaBeca 1o 150 m. Ilpm OGoxboiedt BbIcoTe
MOJIHUEOTBO/IOB CJIEAYET IOJIb30BATHCS CIICIMAIBEHBIM ITPOTPAMMHBIM 00€CIICYEHHUEM.
JnvHa rOpU30HTAIBHOTO CEYCHHs 30HBI 3alUTHI Ha BbIcoTe hy ompenensiercs no hopMymnam:
Iy = L/2 mpu h; > hy;

(3.8)
_ L(hO — hx)
§ 2(h0 - hc)
Jlist paciipeHus 3auIEaeMoro oobeMa Ha 30HY JIBOWHOTO TPOCOBOTO MOJHHUEOTBO/Ia MOYXKET OBITh
HaJIO)KEHA 30HA 3aIIUTHI ONOpP, HECYIIUX TPOCHI, KOTOpasi CTPOMTCS KaK 30HAa JBOMHOTO CTEPKHEBOTO
MOJIHHEOTBO/A, €CIIN pacCTOsTHAE L MeX Iy omopaMu MEHBIIE L ,y, BEIMHCICHHOTO 1O GOpMyJiaM Taol.
3.6. B mpoTuBHOM cCiydae OMOPHI JOJDKHBI pacCMaTpUBAThCA KaK OJUHOYHBIE CTEpPIKHEBBIC

mpu 0 < h, < h,.



MOJIHUCOTBOIBbI.

Korma TPOCHI HETIAPAJIJICIIBHBI WJIN Pa3HOBBICOKH, 00 X BBICOTA M3MEHSETCS IO JUIMHE TIPOJIETA,
UL OI€HKHW HAACKHOCTU WX 3allUThl CJICAYET BOCIOJB30BATHCA CIEHHUAJIBHBIM IPOTrPaMMHBIM
obecreuenneM. Takxke PCKOMEHAYCTCA MOCTYNATh IMpU OOJIBIINX nmpoBecax TpPpOCOB B MPOJICTE, YTOOBI
M30€KaTh M3/IMIIHKUX 3aIacoB 110 HaJACXKHOCTH 3alllUThI.

Ta6numa 3.7

Pacuer mapamMeTpoB 30HbI 3aIIIUTBI IIBOﬁHOFO TPOCOBOT0 MOJIHUECOTBOAA

Hanexnocts BricoTa Lmax, M L, M
3aIIuTH P, MOJHUEOTBOAA N, M
0,9 ot 0 710 150 6,0h 3,0h
0,99 ot 0 110 30 5,0h 2,5h
or 30 1o 100 5,0h [2,5-7,14-10°(h-30)]h
ot 100 10 150 [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 3aIIUTHI 3aMKHYTOI'O TPOCOBOTO MOJIHUEOTBOJA

Pacuernpic ¢opmynsr m. 3.3.2.5 MOrYT HCHOJB30BATHCS JJISI ONPEACICHHS BBICOTHI IIOJBECA
3aMKHYTOT'O TPOCOBOTO MOJIHUCOTBOJIA, MPEIHA3HAUCHHOI'O IS 3alMThI ¢ TPeOyeMOi HaICKHOCTHIO
00beKTOB BbICOTOM hy < 30 M, pa3MelleHHbIX Ha MPSIMOYTOJBHOM IUIOIIAJKE IUIOMIaapl0 Sy BO
BHYTpE€HHEM 00beMe 30HbI TPH MUHUMAILHOM TOPU30HTAILHOM CMEIIEHUH MEXIAYy MOJHUEOTBOJOM U
obwekToMm, paBHoM D (puc. 3.5). Ilom BbICOTON mOjBeca Tpoca MOAPA3ZYyMEBAETCS MUHUMATbHOE
paccTosiHUE OT TPOca JI0 MOBEPXHOCTH 3EMIIU C YIETOM BO3MOKHBIX IPOBECOB B JIETHUI CE30H.

N, A

Puc. 3.5. 30Ha 3aUTH 3aMKHYTOT'O TPOCOBOTO MOJTHHEOTBO 12

st pacyera h ucrons3yeTcst BeIpaXkKeHHe:
h = A + Bhy, 3.9
B KOTOPOM KOHCTAaHTHI A U B OmpenenstoTcsi B 3aBUCUMOCTH OT YPOBHS HAJC)KHOCTH 3aIUTHI O
creyoumM GopMmyam:
a) HaJeXKHOCTh 3ammThl 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) HaJeXKHOCTH 3amuTsl P, = 0,999
A=-0,08 +0,324 (D - 5) +[0,161 + 2,41.10“ (D - 5)] /S, ; (3.12)
B=1,1-00115 (D - 5) + [-4,24-10°+ 1,25.10%(D - 5)] |, . (3.13)

PacueTHbIe cOOTHOMIEHUS cIpaBeUINBEL, Korga D > 5 M. PaboTa ¢ MEHBIIMMH TOPU30HTAIBHBIMHU
CMELIEHUIMHU Tpoca Hellenecoo0pa3Ha M3-3a BHICOKOH BEPOSITHOCTH OOPAaTHBIX MEPEKPLITHII MOJIHUH C
Tpoca Ha 3ammumiaeMelid 00bekT. Ilo 3KOHOMHYECKHM COOOpa)XeHHSIM 3aMKHYTBIE TpPOCOBBIC
MOJTHHEOTBOBI HE PEKOMEHIYIOTCS, Koria TpedyemMasi Hae)kHOCTh 3amuTsl MeHbIe 0,99.

Ecimm BeicOTa 00BekTa mpeBblmaeT 30 M, BBICOTA 3aMKHYTOI'O TPOCOBOTO MOJIHMEOTBOJA
OTIpeNieNsIeTcs] ¢ IOMOIIBIO IPOTPaMMHOT0 obecredueHus. Takxke ClieayeT MOCTyaTh ISl 3aMKHYTOTO



KOHTYpa CII0)KHOH POPMBI.

ITocne BbIOOpPa BBICOTHI MOJIHUEOTBOJIOB IO HMX 30HAM 3aIUTHl PEKOMEHIYETCS IPOBEPUTH
(haKTHIECKYIO BEPOSATHOCTH IIPOPHIBA KOMIIBIOTEPHBIMU CPEICTBAMH, @ B CIy4ae OONBIIOTO 3amaca o
HaJIe)KHOCTH TIPOBECTH KOPPEKTUPOBKY, 331aBasi MEHBLIYIO BHICOTY MOJHUEOTBOOB.

3.3.3. OnpeneJieHne 30H 3aI0MTHI N0 pekoMeHganusaM MIK

Hwxe npuBoAsSTCS NpaBuWia ONpEAENeHHs 30H 3allUThl Ui OOBEKTOB BHICOTOH 10 60 M,
n3noxxennsie B ctanaapre MOK (IEC 1024-1-1). [Ipu npoekTHpoBaHUM MOXET OBITh BBIOpaH 0001
Croco0 3allUThl, OJHAKO IIPaKTHKa II0Ka3bIBAET MEIeCO00Pa3HOCTh HCIIOIb30BAHHUS OTACIBHBIX
METOJIOB B CJIEAYIOIINX CIyJasX:

METO]l 3aIIUTHOTO YIJla UCIOJIB3YETCS IS MPOCTHIX MO (OpPME COOPYKCHMH MM I MaJCHBKUX
gacTell OOJBIINX COOPYKEHHIA;

MeTOoA (PUKTUBHOHN cephl HOAXOIUT IS COOPYKEHHN CIIOKHON (OPMEL;

NPUMEHEHHE 3allUTHOM CETKH IIeJlecoo0pa3sHO B OOIMIeM ciydae M OCOOCHHO ISl 3allUTHI
MIOBEPXHOCTEH.

B ta6mn. 3.8 mis yposHeit 3amuts | - IV npuBoasTcs 3HaYSHHUS YTII0B MIPH BEPIIUHE 30HBI 3aIUTEHI,
paauychbl GPUKTHBHOU c(ephbl, a TaKKe MPeeTIbHO AOIMYCTUMBIH HIar SYEHKH CETKH.

Tabauna 3.8

l'[apaMeprl AJIS pacyeTa MOJTHUCIIPUEMHHUKOB 10 PEKOMEHTALTUAM MDK

YpoBeHb Pannyc Yron a, °, mpy BepIIMHE MOJHUEOTBO A JIJIS 3AaHUMA [lar s4yeixn
3aIUATHI (1)I/II(TI/IBHOI71 pa3JIMYHOM BBICOTHI h, m CCTKH, M
ceprr R, M 20 30 45 60
[ 20 25 * * * 5
1 30 35 25 * * 10
1l 45 45 35 25 * 10
v 60 55 45 35 25 20

* B aTHx cliydasaX MpUMEHUMBI TOJIbKO CETKH UJIN (bHKTI/IBHLIe C(i)epLI.

Crep)XHEBbIE MOJIHMETIPHEMHUKH, MadThl W TPOCHl pPa3MEINAIOTCA Tak, 4YTOOBl BCE YacTH
COOPYKEHHsI HAXOIMIIUCh B 30HE 3aIIUTHI, 00pa30BaHHON MMOJ YTIOM O K BEPTHKAIH. 3AIIUTHBIN yToJ
BeIOUpaetcs 1o tabun. 3.8, mpudem h sBiseTcss BHICOTOH MOJHHEOTBOAA HAJ MOBEPXHOCTHIO, KOTOpast
Oyzer 3amuIIeHa.

MerToa 3alUTHOrO yria He HCHonb3yeTcs, eciu h Gonbine, yeM paauyc (QUKTUBHOH cdepsl,
oTpezieTIeHHbIH B Ta0. 3.8 111 COOTBETCTBYIONIETO YPOBHS 3AIUTHL.

Merton ¢uKTHBHONH cdepsl HCHONB3YETCs, YTOOBI OINpPEAEINTh 30HY 3aIUTHl AT YacTH WIH
obnacTeil COOpyKEHHUs, KOTJa COrjacHO Ta0u. 3.4 HCKIIOUEHO OIlpeaesieHHe 30HBI 3alluThl IO
3amuTHOMY yriry. OOBEKT CUMTAeTCsl 3allMIIEHHBIM, ecid (UKTUBHAs cdepa, Kacasich MOBEPXHOCTH
MOJIHHEOTBOA M TUIOCKOCTH, HAa KOTOPOH TOT yCTAHOBJICH, HE MMEET OOIIMX TOUYEK C 3allUIIAacMBbIM
00BEKTOM.

CeTka 3aIUIIaeT MTOBEPXHOCTb, €CIIH BHITIOIHEHBI CIEAYIOIINE YCIOBHS:

MPOBOJHHUKH CETKH MPOXOJAT MO KParo KPBIIIHM, €CIM KPBIIIa BBIXOAWT 3a rabapuUTHBIE pa3Mepsl
3JaHUs;

MPOBOJIHUK CETKH MPOXOANT IO KOHBKY KPBIIIH, €CIH HAKJIOH KpbIN npesbimaeT 1/10;

OOKOBBIE ITOBEPXHOCTH COOPYKEHHS HA YPOBHSX BBINIE, YeM paganyc GUKTHBHOW cdepsrl (cM. Tall.
3.8), 3amIMIIeHB MOJTHUEOTBOAAMH WIIM CETKOMH;

pa3Mepbl STUeHKH CEeTKH He OO0JIbIle MPUBEICHHBIX B Ta0I. 3.8;

CeTKa BBIIIOJIHEHA TAaKUM CIIOCOOOM, 4TOOBI TOK MOJHHMHM HMMEN BCEria, 1o KpaiHed Mepe, aBa
Pa3NUYHBIX ITyTH K 3a3€MIINTEII0; HUKAKHE METAJUIMYECKHE YacTH He JOJDKHBI BRICTYIIATh 32 BHEIIHUE
KOHTYPBI CETKH.

IIpOBOHUKY CETKHU JTOJIKHBI OBITH MPOJIOKEHBI, HACKOIBKO 3TO BOZMOXKHO, KPATIYAUIIIMHU Ty TSIMH.

3.3.4. 3amuTa 31eKTPHYECKUX MeTAJJIMYECKHX KadebHbIX JUHMI NepeJayn MarucTpaabHoM
Y BHYTPH30HOBBIX CeTeli CBA3H

3.3.4.1. 3amura BHOBb NPOEKTHUPYEMBIX KaOeJIbHBIX JIMHUH

Ha BHOBb IPOEKTUPYEMBIX M PEKOHCTPYUPYEMBIX KaOEIbHBIX JIMHUSX MAarucTpaibHOH W
BHYTPH30HOBBIX CETEH CBS3M 3alIUTHBIE MEPOIPHATHS CIEAYET NPeaycMaTpUBaTh B 00s3aTEIbHOM
MOpsJKE Ha TEX YYacTKax, IJie BEpOsITHAas IUIOTHOCTh HOBPEXJECHUI (BEpOSTHOE YHCIIO OIACHBIX
yJIapOB MOJIHUH) TIPEBBIIIAET IOMYCTUMYIO, YKa3aHHYIO B Tabi. 3.9.




1 MaFI/ICTpaJ'ILHLIC CCTHU - CCTU I nepeaaviun I/IH(bOpMaHI/II/I Ha OOJIbIIIHE pacCTOsAHUA; BHYTPHU30HOBBIC CETHU -
CETHU I nI€peaadn I/IHq)OpMaL[I/II/I MEXKOAY 00JIAaCTHBIMH U paﬁOHHBIMPI LCHTpaMu.

Tabmuma 3.9

JomycTuMoe YucJI0 OMAacHBIX yaapoB MoaHuu Ha 100 kM Tpaccsl B roj 1Jst
3JIEKTPUYECKHUX Kabesell CBA3M

Tun xabens JlonycTrmoe pacyeTHOE YHCIIO ONacHbIX yAapoB MoJHKH Ha 100
KM Tpacchl B roj Ny
B TOPHBIX paifoHax U paiioHaX CO CKaJIbHBIM B OCTaJIBHBIX
TPYHTOM IIpH yJI€IbHOM cOnpoTHBIIeHHH Bhie 500 |  paifoHax
OM'M U B paiiloHaxX BEYHOU MEP3IIOTHI

CuMMeTpUYHBIE OJHOYETBEPOUHBIC 0,2 0,3
Y 0/IHOKOAKCHAJIbHBIE
CUMMeTpUYHbBIE YeThIpeX- it 0,1 0,2
CEeMUYETBEPOYHBIE
MHoronapHbie KOaKCHAJIbHBIC 0,1 0,2
KaGenu 30H0BO# ¢BSI3U 0,3 0,5

3.3.4.2. 3aimuTa HOBBIX JIMHUH, IPOKJIAIBIBAEMBIX BOJIM3H YK€ CYLIECTBYIOIINX

Ecmm mpoextupyemasi kaOenbHas JTHHUS HPOKIAIBIBACTCS BOJIM3M CYIIECTBYIOUNIEH KaOeIbHOU
MarucTpaid W HW3BECTHO (DaKTHUECKOE YHCIO MOBPEXKICHUH IOCIeqHEH 3a BpeMs HKCIITyaTalluu
cpokoM He MeHee 10 yeT, TO MpHW NMPOEKTHPOBAHWH 3alIUTHI KaOens OT yJapoB MOJHHHM HOpMa Ha
JOMYCTUMYIO IUIOTHOCTh HOBPEXKICHUI MOJDKHA YUYWTHIBATh OTIMYHE (DAKTHIECKOW M pacdeTHOH
MOBPEXIAEMOCTH CYIIECTBYIONIEH KaOeIbHOM JTHHUH.

B srom ciydae momycTtumasi IUIOTHOCTH Ny IHOBPEXKICHHH NPOEKTHPYEMOH KaOeIbHOW JIHHUH
HaXOJIUTCSI YMHOXKCHHMEM JONMyCTUMOW IUIOTHOCTH U3 Taby. 3.9 Ha OTHOIIEHHE pacdyeTHOH N, u
(akTHYeCcKOl Ny MOBPEXKAAEMOCTEH CYIIECTBYIOIEro kKabeis oT yaapoB MoiHuH Ha 100 kM Tpacchl B
roA:

No = No (Ny/Ny).

3.3.4.3. 3amura CynecTByOMuUX KabeIbHbIX TUHUN

Ha cymecTByrommx KaOeNbHBIX JHMHUSX 3alIMTHBIE MEPONPHSTHS OCYLIECTBISIOTC Ha TeX
y4JacTKax, TAe MPOHM30IUIN HOBPEXKICHUS OT YIapOB MOJHHHM, IPUYEM JJIMHA 3alUIIAeMOr0 yJacTKa
OTpeZIeIsIeTCsT  YCIOBHUSIMH MECTHOCTH  (IPOTSDKEHHOCTBIO  BO3BBIIICHHOCTH WJIM  yJacTKa C
MOBBIIIEHHBIM YAETbHBIM CONPOTHBIICHHEM TPYHTa W T. I.), HO NpuHHMMaercs He MmeHee 100 M B
KQXIyl0 CTOPOHY OT MecTa MOBpeXJICHMS. B 3THX ciydasx TpeaycMaTpuBaeTCs IPOKIAaKa
TPO303aIIUTHBIX TPOCOB B 3eMite. Eciin moBpeskpaercst kabenbHast IMHUS, yXKe NMeollas 3aIluTy, TO
MOCJI€ YCTPaHEHUS OBPEXKACHUS IPOU3BOIUTCS MPOBEPKA COCTOSIHUS CPECTB IPO303ALIUTHI M TOJIBKO
MOCJI€ ATOTO NMPHHUMAETCA pelleHne 00 000pyIOBaHUN JOTOIHUTEIFHON 3aIIUTHl B BUAE MPOKIATKU
TPOCOB MJIM 3aMEHBI CYIIECTBYIOIIEro Kabenst Ha Oosee CTOHKWI K paspsaaM MoJHMH. PaboTel mo
3aIUTe JOJDKHBI OCYIIECTBITHCS Cpa3y Mocie YCTPaHEHUS TPO30BOI0 OBPEKACHUS.

3.3.5. 3amuTa onTHYecKNX KadelbHbIX JHHMI NMepefayd MATUCTPAIbHOM M BHYTPU30HOBBIX
cereil CBA3HU

3.3.5.1. lonycTuMO€ 4YMCIO ONACHBIX yAapOB MOJIHUM B ONTUYECKUE JIMHUM MarucTpajbHON U
BHYTPHU30HOBBIX CETEH CBS3U

Ha npoexTupyeMbIX onTHYECKHX KaOeNbHBIX JIMHUAX NepeJadll MaruCTpaabHON 1 BHYTPU30HOBBIX
ceTell CBSI3U 3aILUTHBIE MEPONPHUATHS OT MOBPEXACHUM ynapaMH MOJHHUU INPEAyCMaTPHUBAIOTCS B
00513aTeIbHOM MOPSIKE Ha T€X Y4acTKax, e BEPOSTHOE YHMCIIO ONACHBIX yJapoB MOJHHHU (BepOsSTHas
TUIOTHOCTB TIOBPEXK/ICHUI) B KaOeIH IPEBBIIIAeT JI0MyCTHMOE YNCIIO0, YKa3zaHHoe B Tabu. 3.10.




Tabmmma 3.10

JonmycTumoe uncsio onacHbIX yaapoB MoJHuM Ha 100 kM Tpaccel
B I'0/l I ONITHYECKUX KaleJiell CBA3N

Haznauenue xabens B ropubIx paiioHax u palioHax cO CKaJabHBIM TPYHTOM IIpH yJelbHOM | B ocTampHbIX
conpoTusieHuu cbie 500 OM-M U B paifoHaX MHOTOJIETHEH MEP3JIOTHI paiioHax
Kabemn wmaructpangpHON 0,1 0,2
CETH CBSI3H
Kabemn BHyTpn3onosoit 0,3 0,5
CETH CBSI3H

3.3.5.2. PexoMeHnryeMble KaTETOPUH MOJTHUECTOMKOCTH ONTUYECKUX KaOeNbHBIX TMHUN

[Ipy  TpOEKTHpPOBaHMM ONTHYECKMX KaOCNBHBIX JIMHMH Tepeldayd  IpeaycMaTpHBaeTCs
HCTIONb30BaHNE Kabesel, MMEIOINX KaTETOPHIO II0 MOJIHMECTONKOCTH HE HIJKE NPHUBEICHHBIX B Ta0.
3.11, B 3aBHCHMOCTH OT Ha3HaueHH KaOelel W yCIOBHMil MpOoKIagku. B 3TOM ciydae mpu MpOKIIaaKe
Kabeneil Ha OTKPBITOM MECTHOCTH 3alIMTHBIE MEPHI MOTYT IOTPEOOBATHCS KpalHE PEAKO, TOJBKO B
palioHaX ¢ BBICOKHM YAEIbHBIM CONIPOTHBICHHUEM IPYHTA M HOBBIIIEHHOH I'PO30BOI IEATEILHOCTHIO.

Tabnuma 3.11

PeKOMeH}]yeMble KaTeropum mo MOJIHUECTOHKOCTH ONTHYECKUX Ka0eJIbHbIX JHHUI

Paiionsl J1st MarucTpanbHOU ceTy ¢Bsi3u | sl BHyTPU30HOBBIX CETEH CBA3H

C ynenpHBIM CONPOTHUBIICHHUEM I-111 -1V
rpyHTa 10 1000 Om-M

C ynenpHBIM CONPOTHUBIICHHUEM I, 1 I-111
rpyHTa cBbliie 1000 Om-M

C MHOTOJIETHEMEP3IIBIM | 1,1
TPYHTOM

3.3.5.3. 3amura CyniecTBYIONMUX ONTHYECKUX KaOETbHBIX JIMHUN

Ha cymecTBylomux ONTHYECKUX KaOENbHBIX JIHHHUAX Iepefaddl 3allUTHbIE MEpONPHUITHS
OCYIIECTBIISIIOTCS Ha TEX y4acTKax, IJIe MPOU30IIIH TOBPEKACHHUS OT YAApOB MOJHHUH, IIPUYEM JJIHHA
3aIIMIAEMOT0 yJacTKa ONpPEASIIeTCs YCIOBUSIMU MECTHOCTH (TIPOTSHKEHHOCTHIO BO3BBIILICHHOCTH WIIH
y4acTKa C HOBBIIMIEHHBIM Y/EIBbHBIM CONPOTHBICHUEM IPYHTa H T. I1.), HO 10JDKHa ObITh He MeHee 100
M B KaXAyl0 CTOPOHY OT MecCTa MOBpeXIEeHWs. B 3TuX ciydyasx HEoOXOIMMO IpeaycMaTpuBaTh
MPOKJIAJIKY 3aIIUTHBIX ITPOBOIOB.

PaboTbl Mo 000pYZOBaHMIO 3aIIUTHBIX MEP JOJDKHBI OCYLIECTBIISITHCS Cpa3y MOCHE YCTPaHEHHS
T'PO30BOTO MOBPEKICHHS.

3.3.6. 3amura OT YyIapoOB MOJHHHM JJIEKTPUYECKUX M ONTHYEeCKHX Kadeieil cBs3M,
NMPOJIOKEHHBIX B HACEJEHHOM MYHKTe

ITpu nmpoknanke xabenel B HACEJICHHOM ITyHKTE, KpoMe ciydas nepecedeHust u commkenus ¢ BJI
HanpspkeHueM 110 kB u BbIme, 3ammra OT yAapoB MOJHHUN HE MPEAyCMaTpHUBAETCS.

3.3.7. 3amura kaleieil, NPOJIOKEHHBIX BA0Jb ONYWIKHM Jeca, BOJIU3H OTAEJbHO CTOSILIUX
AepeBbEB, OMOP, MAYT

3amuTa Kabenel CBsI3M, IPOJIOKEHHBIX BJIOJb OIYIIKH Jieca, a TakXKe BOJIM3H 00BEKTOB BHICOTOM
OGosee 6 M (OTAENBHO CTOALIMX JIEPEBHEB, ONOp JIMHUI CBS3M, JIMHUK 3JEKTpONEpenadd, MadT
MOJIHUEOTBO/IOB H T. II.) IIPElyCMaTPHBAETCS, €CIIM PACCTOSTHUE MEXKAY KabesieM 1 00BbeKTOM (WJIH ero
MOA3EMHON YacThl0) MEHEE pacCTOSHUHM, NPHUBENCHHBIX B TaOu. 3.12 s pasnuyHbIX 3HAUYEHUH
YAETBHOTO COTMPOTHUBIICHUS 3EMJIH.

Tabmmma 3.12

JlomycTHMBbIe PacCTOSAHUSA MeKIY KadesieM M 3a3eMJISIOLIMM KOHTYpoM (onopoii)

VY ienbHOe compoTuBieHue rpyara, OM-M HauMmenbliree 10MyCTHMOE PACCTOSHHE, M
Jo 100 5
Bouiee 100 1o 1000 10
Bonee 1000 15




4. 3AILIUTA OT BTOPUYHBIX BO3JJEMCTBUIA MOJTHUU
4.1. O0uuMe moI0KeHus

B paznene 4 u3nokeHbB! OCHOBHBIE NPUHLMIBI 3aIIUTHl OT BTOPUYHBIX BO3AEHCTBUII MOJHUU
SNEKTPUUECKUX U BJIEKTPOHHBIX CHCTEM C ydeToM pekomenpamuit MOK (crammapr 61312). Otu
CHCTEMBI UCIIOJIB3YIOTCSI BO MHOTUX OTPACISIX NMPOU3BOACTBA, IPUMEHSIOMNX JOCTATOUHO CIO0XKHOE U
Joporocrosiiiee ooopynoBanre. OHU OoJiee YyBCTBUTEIBHBI K BO3JICUCTBHIO MOJHUH, YeM YCTpOICTBa
NPEeABIIYIINX TTOKOJIEHUH, M03TOMY HEOOXOAMMO NPHUMEHSTH CHEeUUalIbHBIE MEPHI M0 MX 3allUTe OT
ONAaCHBIX BO3JEHCTBUNA MOJTHHAH.

4.2. 30HbBI 3aLIUTHI OT BO3ACIiCTBHA MOJHUHU

[IpocTpaHCTBO, B KOTOPOM PACIIONOKEHBI NEKTPUUECKHUE U SIEKTPOHHBIE CHCTEMBI, JOJDKHO OBITh
pa3lesieHo0 Ha 30HBI PA3IMYHON CTENEHHW 3aliuThl. 30HBI XapaKTEPU3YIOTCS CYIIECTBEHHBIM
M3MEHEHHEM JJIEKTPOMAarHUTHBIX TapaMeTPOB Ha rpaHuiax. B o0miem ciryyae, 4eM BbIIIe HOMED 30HBI,
TEM MEHbIIIE 3HAYCHHsI TapaMeTPOB AIIEKTPOMArHUTHBIX TOJICH, TOKOB U HANPSIKEHHUH B IPOCTPAHCTBE
30HBL.

3ona 0 - 30Ha, TJe KXl OOBEKT MOJBEPKEH MPIMOMY yaapy MOJIHHUH, ¥ MOTOMY 4epe3 Hero
MOXET TMpPOTeKaTh TMOJHBIH TOK MOJHUH. B 3TOoH o007acTH 3JEKTPOMAarHUTHOE IIOJE€ MMeEeT
MaKCHMaJIbHOE 3HauCHHE.

3ona Of - 30Ha, Tc OOBEKTH HE MOJBEP)KEHBI MPAMOMY YAApy MOJHHH, HO 3JEKTPOMArHUTHOE
T0JIe HE 0CJIabIEeHO U TAaKKe MMEEeT MAKCUMAIbHOE 3HAYCHHE.

3oHa | - 30Ha, T7Ie 00BEKTHI HE MOBEP)KEHBI MIPSIMOMY YAApy MOJIHHH, H TOK BO BCEX IPOBOISIINX
3JIEMEHTax BHYTPHU 30HBI MEHbIIE, 4eM B 30He Op; B 3TOH 30HE JIEKTPOMArHUTHOE I10JIE MOXET OBITH
0CJT1abJICHO SKPaHUPOBAHHUEM.

[lpourie 30HBI YCTaHABIMBAIOTCS, €CIM TpeOyeTcss [aibHEHIlee yMEHbLUICHWE TOKa H/WIH
ocyabeHue eKTPOMarHUTHOTO TI0JIs; TpeOOBaHUS K IIapaMeTpaM 30H ONPEACIIAIOTCS B COOTBETCTBUU
¢ TpeOOBaHUSIMH K 3alHTE PA3IMUHBIX 30H O0BEKTA.

OO1mye NPUHIMIBI Pa3/ieNIeHHs] 3aIlUIAeMOro MPOCTPAHCTBA HAa 30HBI MOJIHHUE3AIIUThI TOKa3aHbI
Ha puc. 4.1.

Ha rpanunmax 30H JOJDKHBI OCYIIECTBIATHCS MEPbI IO JKPaHUPOBAHHMIO M COCIMHEHMIO BCEX
MepECEKAIOIINX IPAHHUIly METANTMIECKUX 3JIEMEHTOB M KOMMYHHKAIHH.

JlBe TIpOCTPaHCTBEHHO pa3ieieHHbIC 30HBI 1 ¢ IMOMOIIBIO SKPAaHHMPOBAHHOTO COCIUHEHHS MOTYT
o0pazoBaTh 0011yI0 30HY (pHc. 4.2).

3A3EMJIMITEJIb
3azemneHue
Puc. 4.1. 30HBI 3a1UTEI OT BO3AEHCTBUSA MOIHNM:

1 - 30HA 0 (BremHee okpyxeHue); 2 - 30HA 1 (BHYTpeHHsIs 3J€KTpOMarHUTHAs! 0OCTaHOBKA);
3 -30HA 2; 4 - 30HA 2 (o6cranoBka BHyTpu mkada); 5 - 30HA 3



30HAO0 »SKPAH1 30HAO
30HA 1 "N 30HA 1

30HA
30HA 0 30HA 1

= 3A3SEMJIEHME

Puc. 4.2. O6bennHeHue IByX 30H
4.3. JkpaHupoBaHue

OKpaHHPOBaHUE ABISETCS OCHOBHBIM CITIOCOOOM YMEHBIIICHHUS SJICKTPOMAarHUTHBIX ITOMEX.

Mertammmaeckass KOHCTPYKIUS CTPOHTEIBHOTO COOPY)KEHHUS HCHOJB3YeTCSI WIH MOXET OBITh
HCIIONIB30BaHa B KadecTBe dKpaHa. [loqo0Has sKkpaHHas CTpyKTypa oOpa3yercs, HanpuMmep, CTaabHOM
apMaTypoﬁ KpbIIIIKM, CTCH, IIOJIOB 3daHUA, a TAKKC MCTAJNIMYCCKUMHU ACTAJIAMU KPBIIIH, (baca):[OB,
CTaJBbHBIMU KapKacaMu, PelIeTKaMu. JTa JKPaHUPYIOIAs CTPYKTypa 00pa3yeT 3JICKTPOMArHUTHBIN
9KpaH C OTBEPCTHSAMU (3a CUET OKOH, JIBepell, BEHTWIALMOHHBIX OTBEPCTHH, II1ara CETKU B apMaType,
mieae B MeTa/uTMueckoM (acaze, OTBEPCTUH I JIMHUM 3JCKTpOCHAOKeHWss u T. 1.). Jlms
YMEHBUICHUA  BJIUAHUA  BJICKTPOMArHUTHBIX nojer BcCe MeTaNIMYEeCKHUe DJIEMEHTHI 06’beKTa
ANEKTPUIYECKU OOBEIUHSIIOTCS U COSTUHSIIOTCS C CUCTEMOM MOTHHME3auThI (puc. 4.3).

Ecmu xabenu mpoXoIsaT MeXAy COCeTHUMH 00OBEKTaMH, 3a3EMIIUTEIN TIOCIICAHAX COCTUHSIOTCS TUIS
YBEJIMYCHUS YHCIa MapaUIelIbHBIX MPOBOAHUKOB U YMEHBIICHHUS, OJlarogapsi 3TOMY, TOKOB B KaOelsX.
TakoMmy TpeOOBaHUIO XOPOIIO YAOBICTBOPSET CHCTEMa 3a3eMJICHHS B BUIE CETKH. 171 yMEHBIICHUSL
WHIYIUPOBAHHBIX TOMEX MOKHO HCIIOJIE30BaTh:

BHEIITHEE YKPAHUPOBAHUC;

palMoOHATBHYIO POKIIAIKY KaOeTbHBIX JINHUI,

9KpaHUPOBAHUEC JIMHUH ITUTAHUS U CBS3H.

Bce ot MEPOIIPUATUSA MOTYT 6LITI) BBITIOJTHEHBI OAHOBPEMEHHO.

Ecmu BHYTpH 3alMI[aeMOTO IPOCTPAHCTBA HMMEIOTCS SKPAHHPOBAHHBIC KaOCIH, UX 3KpPaHbI
COCJIMHSIOTCS C CUCTEMOM MOJTHHE3AIUThI Ha 000MX KOHIIAX U Ha TPaHMIIAX 30H.

Kabenu, unymue oT 0JHOTO 00bEKTa K IPYyroMy, MO BCEH JIMHE YKJIAJBIBAIOTCS B METAJUTMYECKUE
TpyOBI, ceTdaThle KopoOa WM JKele300eTOHHBIE Kopoba C ceTdaTod apMmarypoil. Merammudeckue
JJIEMEHTHl TPyO, KOpPOOOB W D3KpaHBl KaOellell COCOUHSIOTCS C YKa3aHHBIMH OOIIMMH IIHHAMH
00BEKTOB. MOXHO HE HCIOIBH30BATh METAJUIMYECKHE KOPOOBI WM JIOTKH, €CIIM JKpaHBl KaOenei
CHIOCOOHBI BBIZICPIKATH TPEAIIONATaeMBIH TOK MOJTHHUH.
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Puc. 4.3. OGT}CI[I/IHGHI/IC METAIIJIMYECKUX 3JIEMEHTOB 00bEKTA JJI1 YMCHBIICHUS BIIUSHUSA
JJICKTPOMArHMTHBIX IOJICH:
1- CBapKa Ha MEPeCeUYCHUAX IMMPOBOIAOB; 2 - MaccHBHas HENPCpbIBHAA ABCpHAA paMa, 3- CBapkKa Ha
KaXJ10M CTCPIKHE

4.4. Coequnenus

COe}lI/IHeHI/IH MCETAJINIMYCCKUX BJICMCHTOB HCO6XO]II/IMBI 1A YMEHBIICHUA PA3HOCTU IMOTCHIIMAIOB
MCXY HUMH BHYTPH 3aliUIIacMoro o0beKTa. COGJII/IHGHI/IH HaxXoJAOIUuXCs BHYTPHU 3aluinacMoro



MPOCTPAHCTBA M MEPECEKAIOINX I'PAHUIIBI 30H MOJHHE3AIINTH METAJUIMUECKUX 3JIEMEHTOB U CHCTEM
BBINIOJHAIOTCA Ha TpaHUIax 30H. OCyIIECTBIATH COCIUHEHHS CIEAYET C IOMOINBIO CHEIHATIbHBIX
MPOBOJHUKOB WM 3@KMMOB H, KOTAA 3TO HEOOXOIMMO, C MOMOIIBIO YCTPOMCTB 3alIUTHl OT
NepeHanpsHKEHUH.

4.4.1. CoequHeHNs1 HA TPAHUIAX 30H

Bce Bxozsniie cHapy>KH B 00BbEKT MIPOBOJAHUKH COEANHSIIOTCS C CHCTEMOW MOJIHUE3AIHUTHI.

Ecnu BHemHMEe POBOJHMKHM, CHIIOBBIE KaOenu Win KaOelu CBSI3M BXOJSAT B OOBEKT B Pa3IMYHBIX
TOYKaxX, U MO3TOMY MMEETCSl HECKOJIBKO OOIIMX IINH, MOCIEAHNE IPUCOCTUHAIOTCS 10 KpaTyaniemy
MYTH K 3aMKHYTOMY KOHTYpY 3a3eMJICHUs WJIM apMaType KOHCTPYKLUHUHM M METaJUIMYeCKOH BHEIIHEH
o0nmmoBke (Ipu ee HamM4IuH). Ecian 3aMKHYTOr0 KOHTYpa 3a3eMIICHHS HET, YKa3aHHBIC OOIINE ITHHEI
MPUCOETUHSAIOTCS K OTACIBHBIM 3a36MILTIONIMM 3JIEKTPOAAM M COCIUHSIOTCA BHEIIHHM KOJIBIIEBBIM
MPOBOIHUKOM WJIHM Pa30pBaHHBIM KOJBLOM. Eciii BHEIIHNE MPOBOAHUKY BXOAAT B 0OBEKT HAZ 3EMIICH,
o0Iye MUHBI MPUCOSANHSIOTCS K TOPU30HTAIBHOMY KOJIBIIEBOMY HMPOBOAHHUKY BHYTPH WM CHAPYXKH
CTEH. DTOT IPOBOJHUK, B CBOIO OYEPE/b, COCTUHACTCS C HIDKHIMH NTPOBOAHUKAMH M apMaTypOH.

[IpoBogHUKN W KaOenmH, BXOIIIIHNE B OOBEKT HAa YPOBHE 3EMIIH, PEKOMEHIYETCS! COCIHMHSTH C
CHCTEMOH MOJIHME3alllUThl Ha 3TOM ke ypoBHe. OOmias mMHA B TOYKE BXOJa Kabeneil B 31aHue
pacrnionaraercss Kak MOXKHO OJMKe K 3a3eMIIMTENI0 M apMaTrype KOHCTPYKLIHMH, C KOTOPBIMH OHa
COCJIMHEHA.

KosbLieBol IPOBOAHUK COEAMHSETCS C apMaTypol WM APYTMMH SKPaHUPYIOIMMU 3JIEMEHTaMHU,
TaKUMU Kak MeTaJuin4yeckas OOJMIIOBKa, yepe3 KaxJbple 5 M. MuHHMallbHOE TOIEpPEeYHOE CEUYeHHE
MCOHBIX U CTAJIbHBIX OIIMHKOBAHHBIX 3JICKTPOAOB - 50 MMZ.

OOmpe muHbI A1 00BEKTOB, MMEIOINX WH(POPMAIMOHHBIE CHCTEMBI, TIE BIUSHAEC TOKOB MOJIHUA
MpeAIoaraeTcs CBECTH K MUHUMYMY, CIE€AyeT U3rOTaBINBaTh M3 METAUIMYECKUX TUIACTUH ¢ OOIBITNM
YHCIIOM NMPUCOETUHEHHI K apMaType WK APYTHM SKPAHUPYIOLINM JIEMECHTaM.

JIs KOHTAaKTHBIX COEIWHEHMH M YCTPOMCTB 3aIIUTHI OT MEPEHANpPsDKCHHH, PacloioKEeHHBIX Ha
rparunax 30H 0 u 1, IpUHUMAKOTCS MapaMeTphl TOKOB, yKa3aHHbIe B TaOm. 2.3. Ilpm Hamuunu
HCCKOJIbKHUX MTPOBOAHUKOB HCO6XOHI/IMO YYUTBIBATh pacipeacICHUC TOKOB 10 IPOBOJAHUKAM.

I[J'I?[ IMMPOBOJHUKOB U Ka6eﬂe171, BXOOAIIUX B 00BEKT Ha YPOBHE 3€MJIU, OLCHUBACTCA IMPOBOAUMAA
HMHU 4aCTh TOKA MOJIHHUH.

CeueHHsl COEIMHUTENBHBIX ITPOBOAHUKOB ONpeNeNsitoTces corinacHo Tadn. 4.1 u 4.2. Tabn. 4.1
UCIIOJNIb3YETCsl, €CIIM Yepe3 MPOBOASAIINI dJIEMEHT npoTtekaet Oonee 25 % Toka MonHuH, a Tadiu. 4.2 -
eciu MeHee 25 %.

Ta6muma 4.1

CeueHusi NPOBOHNKOB, Yepe3 KOTOPbIe MPOTeKaeT 00JIbIIAsT YACTh TOKA MOJHUHI

YpOoBeHb 3alUTHI Marepuan Ceuenue, MM2, HE McHee
I-1\v Mens 16
-1V AmoMuHUI 25
I-1v Keneso 50

Tabmuma 4.2

Ceuenus MPOBOIHUKOB, Y€pPe3 KOTOPLIC NMPOTEKACT HE3HAYUTECJIbHAs YaCTh TOKA MOJTHUU

YpoBeHb 3alIUThHI Marepuan Ceuenue, MMZ, HE MEHEE
-1V Mens 6
-1V AmoMuHUH 10
I-1v Keneszo 16

YCTpoHCTBO 3alIUThl OT MEPEHANPSKEHUH BbIOUpAECTCS BHIICPKUBAIOIIMM YacTh TOKa MOJHWH,
OTPaHUYMBAIOIINM TEPEHANPSDKEHUsI W OOPBIBAIOIIMM COMPOBOXKIAIONINE TOKH TIOCJIE TIIaBHBIX

HUMITYJIbCOB.

MaxkcumainbHoe NEPCHANPIKECHUEC Umax Ha BXOJIEC B 00BEKT KOOPAUHUPYETCA C BBIACPIKMBACMbBIM

Halps’)KEHUEM CUCTCMBI.

YtoObl 3HAYCHHUE Umax CBOAWJIOCh K MHHHUMYMY, JIMHUM [PUCOCAUHIIOTCA K O6IIIeﬁ IIHUHE

MMpOBOAHUKAMU MHUHHAMAaJIbHOMI JJINHBI.

Bcee MMPOBOASAIIHNEC DBJIEMEHTBI, TAaKHC KakK KaOelIbHEBIe JIMHUH, NEPECCKArIne TIpaHULIBI 30H
MOJIHUEC3AIUTEI, COCIUHAIOTCA Ha 3THUX TI'paHUIIaX. COGJII/IHCHI/IG OCYIIECTBIIACTCA Ha 061ue1>’1 IINHE, K




KOTOPOH TakXe NMPHCOCIMHIIOTCS SKPAHUPYIOMIME M IPyTHe METaNTMYecKHe 3JIeMEHTHl (Hampumep,
KOpITyca 000pYIZOBaHIS).

151 KOHTaKTHBIX 3aXMMOB W YCTPOWCTB TIIOAABJICHUS NEPEHANPSDKEHUH IapaMeTphl TOKa
OLICHUBAIOTCS B KaKJOM OTAEIBHOM cilydae. MakcuMalbHOE MEpeHANpsHKeHHe Ha KaxXJIOW IpaHUIe
KOOPAMHHUPYETCS C  BBIAEPKMBAEMBIM  HANPSOKEHUEM CHCTEMBl. YCTpoMcTBa  3alMTBl  OT
NepeHanpsDKeHUl Ha TpaHUIax pasIM4HbIX 30H TaKXKe KOOPAMHUPYIOTCS IO IHEPreTHUECKUM
XapaKTepUCTHKAM.

4.4.2. CoequHeHHs1 BHYTPHU 3alIUIAEMOro 00beMa

Bce BHyTpeHHHE NpOBOJSANIME JIEMEHTHl 3HAUMTENbHBIX pa3MEpoB, TaKUE KaK HalpaBIIAIOLIHe
TU(TOB, KpaHBl, METAUTMYECKUE IIOJBI, paMbl METAUIMUECKUX IBepeil, TpyObl, KaOenbHBIE JOTKH
MIPUCOCIMHSAIOTCS K ONKaiieii oOmen miHe Witk APYroMy O0IIeMy COeAHHUTEIHFHOMY 3JIEMEHTY I10
KpaTyaiimemy nmyTH. JKenareiabHbl U JONOJHUTEIbHbIE COEAUHEHUS IPOBOAAIIMX 3IIEMEHTOB.

[Tomepeynsle cedeHUs] COCTMHUTENBHBIX MTPOBOTHIKOB YKa3aHbl B Ta0i. 4.2. [Ipeamonaraercs, 9To
B COEIMHUTENIbHBIX TPOBOAHHUKAX IPOXOIUT TOJIBKO HE3HAYUTENIbHAS YaCTh TOKA MOJIHUU.

Bce oTKpBITBIE TPOBOASIIIE YacTH HH()OPMAIIMOHHBIX CHCTEM COCIWHSIOTCS B €AWHYIO CeTh. B
0COOBIX CITy4asiX Takas CETh MOXKET HE UMETh COCMHEHUS C 3a3EMIIUTENIEM.

Ectp nBa cmoco0a mpUCOeNUHEHHs K 3a3eMIIMTENI0 METaIMYeCKUX 4acTedl MH(OPMALMOHHBIX
CHCTEM, TaKMX KaK KOpITyca, 0OOJIOYKH WIIM KapKachl: COSAMHEHUS BBIIIOJIHSIOTCS B BUJIE PaJlaIbHON
CHCTEMBI WIIN B BHJIE CETKH.

IIpy wucnonbp30BaHUMU pagUATIBHON CHCTEMBI BCE €€ METaJUIMYECKHE YacTH H30JHUPYIOTCS OT
3a3eMJIMTENS. HA BCEM IPOTSHKEHUHM KPOME €IMHCTBEHHOH TOYKM coefMHeHust ¢ HUM. OOBIYHO Takas
CHCTEMa UCTIONB3YeTCs ISl OTHOCUTEIHHO HEOONBIINX 0OBEKTOB, TJC BCE DJIEMEHTHI U KaOelnn BXOIAT
B 00BEKT B OJJHOH TOUKE.

PagmanpHas cuctema 3a3eMIICHHS IPUCOSAUHACTCS K 00MIel cucTeMe 3a3eMIICHHS TOJBKO B OJTHOM
Touke (puc. 4.4). B 3TOM ciy4ae Bce THHAU U KaOETH MEXIy yCTpPOHCTBaMU 00OPYIOBAHUS JOJDKHEI
MPOKJIABIBATECS TTApPAJUICTIhbHO OOpPa3yIOMmKUM 3Be3Iy IPOBOJHUKAM 3a3eMIJICHUS IJISi YMEHBIICHUS
MEeTIN UHAYKTUBHOCTH. braromaps 3a3eMeHHIO B OTHOM TOYKE TOKM HU3KOW 9aCTOTHI, MOSABIISIOIINECS
Opy yJoape MOJIHMM, HE TIIO0NajaloT B HHGOPManMOHHYIO cucreMy. Kpome TOro, MCTOYHHMKH
HM3KOYAaCTOTHBIX TOMEX BHYTPH HMH(OPMALMOHHOW CHCTEMBI HE CO3[Aal0T TOKOB B CHCTEME
3a3eMJIeHHA. BBOA B 3aIIMTHYIO 30HY MPOBOAOB MPOU3BOIUTCA UCKIIOUUTENBHO B IIEHTPATIBHOMN TOUKe
CHCTEMbl ypaBHUBAHUS MMOTEHIMANIOB. YKa3aHHAasl 00IIas TOYKa SBIISETCS TaK)Ke HAWITYYIIUM MECTOM
IPUCOEAVHEHUS YCTPOMCTB 3aILUThl OT IEPEHANPSKEHUI.

[Ipr WCHONB30BaHUM CETKH €€ METAUTMYEeCKHE YaCTH HE H30JHPYIOTCS OT OOIed CHUCTEeMBI
3azemieHus (puc. 4.5). Cerka coeamHseTCcS ¢ OOMEH cHUCTeMOW BO MHOTHX Toukax. OOBIYHO ceTka
UCIIONB3YETCS IS MPOTSHKEHHBIX OTKPBITHIX CHCTEM, TIIe 000pyIOBaHUE CBS3aHO OOJBIINM YHCIOM
pa3IMYHBIX JIUHUH U KaOelell U Iie OHM BXOMAT B OOBEKT B PAa3IMYHBIX TOYKaX. B 3ToM cirydae BCs
cucteMa oOO0JIafaeT HHU3KUM COINPOTHBICHHEM Ha BCeX dYacToTaX. Kpome TOro, OONBIOIOE YHCIO
KOPOTKO3aMKHYTHIX KOHTYPOB CETKH OCJA0IIIeT MarHUTHOE TI0JIe BOMM3H WH(POPMAIIMOHHON CHCTEMEI.
ITpuGops! B 3aIIUTHOM 30HE COSTUHSAIOTCS APYT C APYTOM 10 KPaTYaHIINM PACCTOSHUSIM HECKOJIBKUMHU
MIPOBOJHUKAMH, a TAK)KE C METAJUIMYECKUMH YacTAMH 3AIIUIICHHONW 30HBI U 9KpaHOM 30HHL. IIpu aToM
MaKCHUMAaJIbHO HCIIONB3YIOTCS HMEIOIINECs B YCTPOHCTBE METAIUIMYECKHE YacTH, TAKHE KaK apMarypa B
MOy, CTEeHaX M Ha Kpbllle, METAUIMYECKHE pEIIeTKH, MeTalIMueckoe 000pyIoBaHue
HE3JICKTPUYECKOT0 Ha3HAUEHUs, TaKoe, Kak TPyOs!, BeHTWIALIMOHHBIE M KaOelbHbBIE KOpoba.

Puc. 4.4. Cxema COCIMHCHUSA MTPOBOAOB JJICKTPOIUTAHUA U CBA3U IIPU 3B€3,Z[OO6pa3H0ﬁ CUCTEMC
YpaBHHUBAHUA IMIOTCHIIUAJIOB!
1- OKpaH SaHIHTHOﬁ 30HBI; 2- DJICKTPpUYCCKAs U30JIALUS 3- IpoBOA CUCTEMbI YPABHHUBAHU



MOTEHINAJIOB; 4 - IIEHTpalbHas TOYKa CUCTEMBbl YPaBHUBAHUS OTCHIINATIOB;
5 - mpoBoza cBA3HM, 3NEKTPONUTAHUS

Puc. 4.5. Ceruyaroe BBINOJHEHHE CUCTEMBl YPAaBHUBAHUS TOTECHIHAJIOB:
1 - sKkpaH 3aIIUTHOM 30HBI; 2 - NPOBOJHUK YPaBHUBAHMUS IIOTEHIIMAJIOB

Puc. 4.6. KoMiiekcHOE BBIIIOJTHEHHIE CUCTEMEBI YpaBHHUBAHMS IOTCHIIMATIOB!
1- OKpaH 3aI[UTHON 30HBI; 2- JJICKTPHUUCCKAA U30JIALMA; 3- LHCHTPpaJIbHAA TOYKA CUCTCMbL
YpaBHHBaHUA [IOTCHIINAJIOB

O6e koHUTYypayy, paaralbHas U CETKa, MOTYT ObITh 00BEIMHEHBI B KOMIUIEKCHYIO CHCTEMY Kak
nmoka3aHo Ha puc. 4.6. OObIYHO, XOTS 3TO U HE 003aTENLHO, COSTMHEHHE JIOKATHHON CETH 3a3eMJICHUS
¢ o01Iei CHCTEMON OCYIIECTBIISIETCSI HA TPAHMIIE 30HBI MOJIHUE3AIUTHI.

4.5. 3azemiienue

OcHoOBHas 3aJa4a 3a3e¢MIBTIONICTO YCTPOWMCTBA MOJHHUE3AIIUTHI - OTBECTH KaK MOXKHO OOJBIIYIO
yacTh Toka MosHUH (50 % u Oonee) B 3emimro. OcTaibHAas YaCTh TOKA PACTEKACTCS IO MOIXOASIINM K
3MAHUI0O KOMMYHHKanusM (oOonoukam kaOeneid, TpyOaM BomocHaOxeHHs W T. 1m.) Ilpu 3TOoM He
BO3HUKAIOT OIACHBIE HANpSOKEHHsT Ha caMOM 3a3eMJjMTesie. JTa 3ajaya BBINOJHAETCS CeT4aTon
CHUCTEMOW IOJ 3JaHHUEM U BOKPYT HEro. 3a3eMIISIOINUE IMPOBOJHUKU 00pa3yloT CETYATBId KOHTYD,
oObeauHSIONMIA apMmarypy OeroHa BHH3Y (QyHAaMeHTa. OTO OOBIYHBIA METOJ  CO3JaHUS
AIEKTPOMArHUTHOTO dKpaHa BHU3Y 3/aHus1. KolbIleBoi MPOBOMHUK BOKPYT 3/IaHUSI W/UIU B O€TOHE Ha
nepudeprun QyHIAMEHTa COCAUHSETCSI C CHCTEMOW 3a3eMJICHHUS 3a3eMJISIIOIIMMH MPOBOJHUKAMHU
00OBITHO Yepe3 KaKple 5 M. BHENTHMI 3a3eMIUTeNh MPOBOIHUK MOXKET OBITh COSTMHEH C YKa3aHHBIMHU
KOJIBIIEBBIMU TIPOBOTHUKAMH.

Apmarypa OeroHa BHH3Y ()yHIAMEHTa COCIMHSCTCS C CHCTEMOW 3a3eMIICHHSA. ApMaTypa IO0JDKHA
00pa30BEIBATH CETKY, COCTUHCHHYIO C CHCTEMOM 3a3eMJICHUS OOBIYHO Yepe3 KaKIbIe 5 M.

MOKHO WHCIIOJIB30BaTh CETKY W3 OIMHKOBAHHOW CTANH C MIMPUHON SYCHKH OOBIYHO 5 M,
MPUBaPEHHYIO WM MEXaHWICCKH NPUKPEILICHHYIO K MPYThSIM apMaTypbl OOBIYHO Yepe3 Kaxablid 1 M.



KoHIbI IPOBOIHUKOB CETKH MOTYT CIIy’KHTH 3a3€MIIFOIIMMHU NPOBOJHUKAMH Ul COCIUHUTEIBHBIX
nosioc. Ha puc. 4.7 u 4.8 moka3aHbl IPAMEPHI CETIATOTO 3a3EMIISIOIIETO YCTPOMCTRA.

CBsI3p 3a3€MINTEN M CHCTEMbl COCOMHEHHWI co3laeT cucTeMy 3azemieHus. OCHOBHas 3aj1ada
CHCTEMBI 3a3€MJICHHS - yMEHbBLIATh PA3HOCTH IOTEHLIUAIOB MEXAY JIIOOBIMH TOYKAMHU 3IaHUS U
obopynoBaHus. JTa 3ajjaya pelaeTcs co3jaHHeM OOJBIIOT0 KOJMYECTBAa MapajuleNbHBIX MyTeH uis
TOKOB MOJIHMM ¥ HaBEJEHHBIX TOKOB, OOpa3yIOIIMX CETb C HHU3KUM COIPOTHUBIICHHEM B LIMPOKOM
CIEKTpe 4acTOT. MHOXECTBEHHbIE U MapauleNbHbIe MyTH UMEIOT Pa3IMYHbIe PE30HAHCHBIE YAaCTOTHI.
MHOX€eCTBO KOHTYPOB C YaCTOTHO-3aBHCUMBIMU COIIPOTHUBIICHUSMHU CO3JAI0T €IUHYIO CETh C HU3KUM
COTIPOTHBIICHHEM JAJIS IOMEX PacCMAaTPUBAEMOI0 CIEKTpa.
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Puc. 4.7. CetuaTtoe 3a3eMIsroIee Puc. 4.8. CetuaToe 3a3emiisioniee ycTpoicTBO
YCTPOUCTBO 3JaHMUS: TIPOM3BOJICTBCHHBIX COOPYKCHUH:

1 - ceTp coemuHeHNH; 2 - 3a3eMimTeNb 1 - 3gaHus; 2 - OamHs; 3 - o0opynoBaHue; 4 - KaOeIbHBIH JTOTOK
4.6. YcrpoiicTBa 3aIIMTHI OT NepeHanpsizKeHuil

VYerpoticTBa 3amuThl oT nepeHanpsokeHuit (Y3I1) yctaHaBiuBaroTCsl B MecTe MepecedeHus JIMHUEH
AJICKTPOCHAOKEHUS, YIPABICHUSA, CBSI3H, TCICKOMMYHHUKAIMM T[PAHHIBI JBYX 30H 3KpaHHPOBAHUS.
V3II KOOpAMHUPYIOT ISl JOCTDKEHUS MPHUEMIIEMOTO PpaclpeleieHus Harpy3ku MEXKIy HUMHU B
COOTBETCTBHH C UX CTOWKOCTBIO K Pa3pyLICHHUIO, a TAKXKE JJIS1 YMEHBIICHUSI BEPOSTHOCTH pa3pyIICHUSI
3alUIIaeMOro 000pyIOBaHUS MO BO3ACHCTBHEM TOKa MOJHIH (puc. 4.9).
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Puc. 4.9. IIpumep ycranoBku Y311 B 31anun

Pexomenmyercss BXonasdmmue B 3[JaHWE JIMHUM THTAaHUS W CBS3M COEAMHATH OJHOM IIMHON H
pacrionarate ux Y3Il kak MOXHO OmmKe OIHO K APYroMy. DTO OCOOCHHO BaXKHO B 3/IaHUSAX W3
HEIKPAHUPYIOIIETo MaTeprana (IepeBa, kupnuda U T. 11.). Y311 BRIOUparoTCst U yCTaHABIMBAIOTCA TaK,
YTOOBI TOK MOJTHUH OBIJI B OCHOBHOM OTBEJICH B CHCTEMY 3a3eMJICHUS Ha TpaHuIle 30H 0 u 1.

Tak xak SHEprust TOKa MOJHHHM B OCHOBHOM PAacCEMBAETCs HAa yKa3aHHOM I'paHUIIE, ITOCIIEIyIONIHe
V311 3amumaroT Wb OT OCTABIIEHCS SHEPTHH W BO3ICHCTBHUS 3IIEKTPOMATHUTHOTO TOJIS B 30HE 1.
Jisg Haumydmed 3amuTel OT TepeHanmpsbkeHud npu  yctaHoBke Y3II uCHONB3yIOT KOPOTKHE
COE/IMHUTEIIbHbIE IPOBOIHUKH, BHIBOBI U KaOeIH.

Hcxons w3 TpeOoBaHM KOOPIMHAIMM H3OJSIIMHM B CHIIOBBIX YCTAaHOBKax M YCTOHYMBOCTH K
MOBPEX/ICHUSM 3alHIIAeMOro 000py10BaHHsI, He00X0IMMO BEIOMPaTh ypoBeHb Y311 1o HanpspkeHHIo
HIDKE MaKCHMaJbHOTO 3HAa4YEeHWs, YTOOBI BO3JEHCTBHE HA 3allMIIaeMoe o0OpyIOBaHHE Bcerja ObLIo



HUKE JOMYCTHUMOTO HampspkeHus. Ecim ypoBeHb YCTOWYMBOCTH K TIOBPEKIACHHSIM HEWU3BECTEH,
ClIeZlyeT WCIONb30BaTh OPHEHTUPOBOYHBIN WM TIONyYEHHBIH B pe3ylbTaTe HCIBITAHUA YPOBEHb.
Kommgectso Y3II B 3amumaemMoii cucTeMe 3aBACUT OT YCTOMYMBOCTH 3aIIUIIIAEMOT0 000PYIOBaHHS K
MOBPEKACHUSIM U XapaKTepUCTHK camux Y 3I1.

4.7. 3amuTa 060pyA0BaHNS B CYyIIECTBYIOIIMX 3IAHUAX

Bce Bo3pacTaroiiee  HCIOJIB30BAaHHE  CIIOXKHOTO — DJIEKTPOHHOTO — OOOpYIOBaHHS B YXKe
CYIIECTBYIOIIMX 31aHUX TpeOyeT Oojee HaJIeKHOI 3alIUThl OT MOJIHUHU M JPYTHX 3JEKTPOMAarHUTHBIX
nomex. IIlpuHMMaeTcs BO BHMMaHHE, YTO B CYIIECTBYIOLIMX 3IaHUSAX HEOOXOAWUMBIE MEphl IO
MOJIHHE3aIIUTe BEIOMPAIOT C y4eTOM OCOOCHHOCTEH 3[aHMs, TAKUX KaK KOHCTPYKTHBHBIC SJIEMEHTHI,
CYIIECTBYIOIIEE CHIOBOE U HH(OPMAITOHHOE 000PYIOBaHHE.

Heo0xoquMoCTh B 3aIUTHBIX MEpax U UX BHIOOP ONPEIEIIIOT Ha OCHOBAaHWH MCXOAHBIX JaHHBIX,
KOTOpbIe COOMPAIOT Ha CTAAWM NPENNPOCKTHBIX HM3BICKaHWH. [IpMMEpHBIH HepedyeHb TaKuX JaHHBIX
npuBezeH B Ta0m. 4.3-4.6.

Tabauma 4.3

HcxoaHble JaHHBbIE 0 3JaHUU U OKPY/KCHUUN

Ne /it XapakTepucTuka
1 Martepuan 31aHus - KaMeHHasl KJIaJika, KUPIUY, IePEBO, KeIe300€TOH, CTaIbHOM KapKac
2 EnuHoe 371aHMe WITH HECKOJBKO OT/ICIBHBIX OJIOKOB ¢ OOJNBITNM KOJIMYECTBOM COCMHCHUM
3 Huskoe 1 miockoe Ui BEICOKOE 3/1aHKe (pa3Mephl 31aHHsl)
4 CoeaunHeHa Ju apMaTypa 1o BceMy 3/1aHuio?
5 CoearHEeHa JIM AJICKTPUUYECKU METAIITHIecKasi 00JInIoBKa?
6 Pa3mepsl OkoH
7 WmeeTcs 11 BHENTHSIS cCTeMa MOJIHUE3aIUThI?
8 Twun 1 KkayecTBO BHEIIHEH CUCTEMBI MOJIHUE3AIUThI
9 Tun noyss! (KaMeHb, 3eMJIsT)
10 3a3eMJICHHBIE AJIEMEHThI COCEHUX 3/IaHMUH (BBICOTA, PACCTOSIHHE 10 HUX)
Tabmumua 4.4
Hcxoanble 1aHHbIE 10 000PYI0BAHUIO
Ne /it XapakTepHuCcTHUKa
1 |Bxopmsmue muHuH (TIOA3EMHBIC W BO3IYIITHEIE)
2 |AHTCHHHI WIH APYTUE BHEIIHNUE YCTPOWCTBA
3 |Tun cucteMbl muTaHus (BRICOKOBOJBTHAS MIIM HU3KOBOJIBTHASI, IOJI3EMHASL WIIM HaJI3eMHasl)
4 |IIpokmanka kxabened (YHCIO M PACHOIOKECHHE BEPTHUKAIBHBIX yYacTKOB, CIOCOO MPOKIAIKU
Kabeeit)
5 |HMcnonp30BaHHE METAIDTHYECKIX KaOCIhHBIX JIOTKOB
6 |MMeeTcs i BHYTPH 3JaHHS DJIEKTPOHHOE 000pynoBaHue?
7 |EcTh 11 MPOBOTHUKY, OTXOISIINE K TPYTUM 3TaHUSIM?

Tabmuma 4.5

XapakTepucTUKH 000pPYA0BaHUA

Ne i/ XapakTepucTHKa

1 |Tun xoMMyHHKanuii MeXmy WH(GOPMAIMOHHBIM OOOPYIOBaHHEM (PKPAaHHPOBAHHBIC MU
HEOKpAaHHPOBAHHBIE MHOTOXXWJIbHBIC Ka0eln, KOaKCHaJlbHbIE KaOew; aHaJOTOBBIC WIIH
1IUPOBBIE, CHMMETPHYHBIE HIIF HECHMMETPUYHBIE; ONITOBOJIOKOHHBIC JIMHUH)

2 |YpOBHH yCTOWYHMBOCTH 000PY/IOBaHHS K TOBPEXKICHUSIM




Tabmuma 4.6

Jlpyrue n1aHHble, Kacalouuecs BHIOOPAa KOHIENIMH 3aIUThI

Ne n/n XapakTepHCTHKa
1 Coe/IlMHEHBI JI METAJUTHYECKHE OKOHHBIC paMbl?
2 Matepuan kpbliy (MeTasu1, 0eTOH)
3 Konpurypauns cetut (TN, TT wu IT)
4 PacnosioxeHue 371eKTPOHHOT0 000pyI0BaHUsI B 31aHUH
5 PacnosioxxeHue coeIMHEHUH AJISKTPOHHOTO 000pYAOBaHUsI ¢ 00LIeH CHCTEMOH 3a3eMIICHHS

Ha ocHoBaHnM aHanu3a pUCKa U JaHHBIX, IPUBEJICHHBIX B Ta0n. 4.3-4.6, IpUHUMaETCs peleHUe O
HEOOXOMMOCTH ITOCTPOCHUSI WIIM PEKOHCTPYKIMU CHCTEMBI MOJIHHE3aIIUThI.

4.7.1 Mepsl 3al1UThI IPH UCIIOIb30BAHNH BHEIIHEH CHCTEeMbI MOJHHE3aIHUThI

OcHOBHas 3ajaya - HaXOXKJICHHE ONTHUMAJIBHOIO PEIIEHUS IO YIYUIIEHUIO0 BHEIIHEH CHCTEMBI
MOJIHHE3ALTUTHI U TI0 APYTHUM MEpaM.

YcoBepIIeHCTBOBAaHHUE BHEIIHEH CHCTEMBI MOJTHHUE3AIIUTHI TOCTUTACTC:

1) BKIIOYEHHEM BHEIIHEH METAUIMYECKOW OOIMIOBKM ¥ KpPBIIM 3JaHUA B CHCTEMY
MOJTHUE3AIINTHI;

2) UCIIOIBh30BaHUEM JOMOIHUTEIBHBIX NTPOBOJHUKOB, €CIM apMaTypa COeIMHEHa 1o Bceil BhICOTE
3JIaHMS - OT KPBIIIN Yepe3 CTCHBI A0 3a3eMIICHHS 3aHUS;

3) yMeHbIlIEHHEM MPOMEKYTKOB MEKIY METANIMUECKUMH CITyCKaMU M YMEHBIICHUEM IIara ss4eiku
MOJIHHETIPUEMHHKA;

4) yCTaHOBKOM COEAMHHUTEIBHBIX MOJIOC (THOKHUX IJIOCKUX NMPOBOAHUKOB) B MECTAaX CTBHIKOB MEXY
COCETHMMH, HO CTPYKTYPHO pa3zieieHHbIMU Onokamu. PaccrosHMe MexIy HOJocaMH AOJDKHO OBITh
B/IBO€ MEHBIIIEC PACCTOSHUS MEXKAY CITyCKaMU;

5) coeqMHEHHEM MPOTSHKEHHOTO MPOBOJA C OTIACIbHBIMU Oyiokamu 3aaHusA. OOBIYHO COCTUHCHUS
HEOOXOMMMBI Ha KaXIOM YTy KaOEeNbHOTO JIOTKA, W COCIMHHUTENBHBIC ITOJIOCHI BBIMOJHSIIOTCS Kak
MOXHO KOpOY€;

6) 3amUTON OTAENBHBIMH  MOJHHENIIPHEMHHUKAaMH, COEAWHEHHBIMM C OOmeHd cuctemoi
MOJIHHE3ALIUTHl, €CIIM METAUIMYECKHE YacTH KpPBIMIM HYXIAOTCA B 3alIUTE OT MPSIMOro yAapa
MOJHUHM. MOJIHUETIPUEMHUK MJOJDKEH HaXOAWThCS Ha OE30MacHOM pAcCTOSIHUM OT YKa3aHHOTO
JJIEMEHTA.

4.7.2. Mepsl 3a1lUUTHI IPH UCNOJIb30BAHNU Kadenei

D¢ GeKTUBHBIME MepaMy 110 CHIDKEHHUIO TEePEHAINPsDKEHU SBISIIOTCSl pallMoHallbHasl IPOKJIaKa U
9KpaHUpOBaHME Kabened. DTH Mepbl TeM BakHEe, YeM MEHbIIEe SKPaHHUPYeT BHEIIHAA CHCTeMa
MOJTHHE3AIITHUTHL.

Bonpimmx merens MOXKHO U30€KaTh, MPOKIIAIBIBAst COBMECTHO CHIIOBBIE KaOellu M SKpaHHPOBAHHBIE
Ka0eJu CBSI3M. JKpaH COCTUHSIETCS ¢ 000py/I0BaHHEM HA 000MX KOHIIAX.

JIroboe OTIONHMTENbHOE HKPAaHUPOBAaHME, HANpHUMEp, TPOKIaAKa NpPOBOJOB U Kabeneil B
METAUIMYECKNX TPyOax MM JIOTKaX MEXAY 3TaXaMH, CHM)KACT IIOJIHOE CONPOTHBIEHHE O0meh
CHCTEMBI COEIMHEHHH. DTH Mepbl HauOojee BaKHBI ISl BBHICOKMX WIIM IPOTSHKEHHBIX 3IaHUM WMIH
Korzaa o0opyI0BaHHE JIOJDKHO paboTaTh 0COOCHHO HAEKHO.

[pennouyrurensHpiMu  MecTamu  ycrtaHOBKH Y3II sBisitorcss rpanunsl 3oH 0/1 w 30 0/1/2
COOTBETCTBEHHO, PACIIONIOKEHHbIE Ha BXOJIE B 3/1aHUE.

Kak mpaBuio, o0mas ceTb COEAMHEHWH HE HCIONb3yeTcs B pabodyeM peXuMe Kak OoOpaTHBIN
TIPOBOTHHK CHJIIOBOW WMIIM MH(DOPMAITHOHHON IIETIH.

4.7.3. Mepsl 321U THI NPU HCNOJIL30BAHNU AHTEHH U APYroro o60pyaoBaHus

IIpumepamu Takoro oOOpYIOBAaHUS SABISIOTCS pPA3NUYHBIE BHEUIHWE YCTPOMCTBA, TakHe Kak
AQHTEHHBI, METEOPOJIOTHUECKUE JATINKH, KaMepbl HAPYKHOTO HAONIO/EHHS, Hapy)XHbIE TaTIYUKH Ha
MPOMBIIUICHHBIX 00bEKTaxX (JaTYMKU JaBJICHHS, TEMIIEPATYPHI, CKOPOCTH IIOTOKA, MOJ0KEHHS KilaraHa
U T. 1.) U J000€ JIpyroe 3JEKTPUUECKOe, 3JIEKTPOHHOE M paJroo00pyIOBaHHE, yCTaHOBIEHHOE
CHapy>KU Ha 3[JaHUU, MauTe, UM IPOMBIIIIICHHOM pe3epByape.

[To BO3MOXKHOCTH MOJHHEOTBOJ yCTaHABJIMBAETCS TaKUM 00pa3oM, 4ToObl 00OpynOBaHHE OBLIO
3aIIMILIEHO OT MPSIMOTO MomnagaHust MONHUK. OTAeIbHbIE aHTEHHBI OCTABIISIOT a0COIIOTHO OTKPBITHIMU
MO TEXHOJOTHYEeCKUM cooOpaxeHUsM. Hekoropsle M3 HHX MMEIOT BCTPOEHHYIO CHCTEMY
MOJIHHE3AIINTEl W MOTYT 03 MOBpPeXICHWH BBIAEpKaTh IOMagaHHe MouHUH. [lpyrue, MeHee
3aIUIICHHbIE THIBI AaHTEHH, MOTYT TpeboBaTh ycTaHoBKM Y3II Ha mwuraromem kabene, YTOOBI
MPEIOTBPATUTh IONAaJaHWe TOKAa MOJHHM IO Ka0elto aHTeHHBl B NMPHEMHHK WM mepenaTduk. [Ipum
HAJIMYAY BHENTHEH CHCTEMBI MOJTHUE3AIUTH KPETUICHHUS aHTEHHBI IPUCOSIMHSAIOTCS K HEH.




HaBenenue HanpspKeHHS B KaOEISIX MEXIY 3JaHUSIMH MOXKHO TPEIOTBPATHTh, MPOKIAILIBAs UX B
COCIMHEHHBIX METAINIMYECKUX JOTKaX Wik TpyOax. Bce xabenm, uaymmue K CBSI3aHHOMY C aHTCHHOM
000pyIOBaHUIO, TPOKIANBIBAIOTCA C BBIBOJOM W3 TpPyObl B omHOW TOuke. Ciemyer oOpaTtuth
MaKCUMaJbHOC BHUMaHHE Ha 3KPaHHPYIOIIUEC CBOWCTBA CaMOr0 OOBEKTa M MPOKJIAIbIBATh Kabenu B
ero TpyOdYaThIxX 3JIeMeHTaX. Eciu 3TO HEBO3MOXKHO, KaK B CIIy4ae C TEXHOJOTHYCCKHMMH €MKOCTSIMU,
Kabenu ciieyeT MpOKJIaIbIBaTh CHAPYKHU, HO KaK MOKHO OJIMKE K 00BEKTY, MAKCUMAIBHO UCIIONB3YS
MPU TOM TaKHE SCTECTBCHHBIC 3KPAHbBI, KAK METAJTUUCCKUE JICCTHHUIIBI, TPYOb 1 Ap. B mautax ¢ L-
00pa3HBIMH YTJIOBBIMH JJIECMCHTAMH Ka0elu pacIoiararoTcs BHYTPH yIila I MaKCHUMadbHOMN
CCTECTBCHHOHM 3amuThl. B KkpaliHem ciydae psaoM ¢ KaOeleM AaHTEHHBI CIEAYeT Pa3MECTHUTh
SKBHITOTEHINAJIBHBI COSAMHUTENBHBIN MPOBOTHIK C MUHIUMAJIHHBIM HOMEPEYHBIM CeUeHHEM 6 MM,
Bce 3Ti Mepsl CHIDKAIOT HaBeIeHHOE HalpsDKEHHE B TeTie, 00pa3oBaHHON KaOeIsIMH W 3JaHUEM, H,
COOTBETCTBEHHO, YMCHBIIAIOT BEPOSATHOCTh MPOOOS MEXIy HUMH, T. €. BEPOSTHOCTH BOZHHKHOBEHHS
IYTH BHYTPH 000pYIOBaHUS MEKAY SICKTPOCETHIO H 3aHUEM.

4.7.4. Mepsl 3aIIUTHI CHJIOBBIX KadeJieil 1 KadeJiell cBA3M MeKIY 31aHUSIMHU

CBs3M  MeXIy 3JaHWAMH TIOAPA3CIIIOTCS Ha JBa TJAaBHBIX THIIA: CHJIOBEIE Ka0emun ¢
METAJUIMYEeCKOM  O0OJOYKON, MeTauTMuecKue (BHUTas Iapa, BOJHOBOMBL, KOAKCHAIBHBIC U
MHOTOKHJIbHBIE Ka0esIH) U ONTOBOJIOKOHHBIE KaOey. 3aluTHBIE MEPhI 3aBUCAT OT TUIIOB Kadesel, ux
KOJIMYCCTBA, a TaAKXEC OT TOTI0, COCAMHCHBI JIH CUCTCMbI MOJIHUC3alIIUTHI Z[ByX 3ZlaHPII7[.

[ToHOCTPIO HM30JMPOBaHHBINA ONTOBOJOKOHHBIA KaOenab (0€3 METaIMYECKOr0 apMHPOBAHUS,
(oJNBry ISt 3aIUTHI OT BJIATU WIK CTaJbHOTO BHYTPEHHETO NMPOBOJHUKA) MOXKET ObITh NPUMEHEH 0e3
JOIIOJTHUTCIIbHBIX Mep 3alIUTHI. I/ICHOJ'II)?;OBaHI/Ie TAKOI'o Ka6eﬂﬂ ABIIACTCA HaI/IJ'Iy‘IIHI/IM BapI/IaHTOM, TakK
Kak oOecmeyMBacT MOJHYIO 3alllUTy OT AJIEKTPOMArHUTHBIX Bo3aeHcTBU. OpmHako eciam Kabeisb
COJICPKUT MPOTSHKCHHBI METAIUTHISCKIN IIEMEHT (32 HCKITIOYCHUEM KW JUCTAaHIIMOHHOTO ITUTAHMUSA),
MOCJICTHUIA NOJDKeH OBITH Ha BXOJE B 3/aHUE NPHUCOCAMHEH K OOIIeH cHUcTeMe COCTUHEHWH W He
JIOJDKEH HANpSIMYIO BXOAWTH B ONTHYECKUI NMPHUEMHUK WIH NepeaaTdnK. Eciau 3maHus paciiooKeHbl
OIM3KO APYT K APYTY U MX CHCTEMBI MOJHHE3AUINTH HE COCIMHEHBI, IPEATIOUTHTEIbHEE UCTIONb30BaTh
OINTOBOJIOKOHHEIN Kabelb 0e3 MeTa/UIMYeCKHX DJIEMEHTOB BO H30ekaHue OOJLIINX TOKOB B 3THX
DJIEMCHTAX U UX neperpeBa. ECJ'II/I JKE UMCCTCA COC}IHHCHHLIﬁ C CHCTeMOfI MOJIHUC3AIIIUThI Ka6eﬂb, TO
MOXHO HCIIOJB30BaTh OHTH‘ICCKI/Iﬁ Ka6eﬂb C MCTANIMYCCKUMHU 3JICMCHTAMU, ‘ITO6LI OTBCCTU YaCThb
TOKa OT MEPBOro Kabess.

Memannuueckue kabenu mexcoy 30aHUAMU C UBOIUPOBAHHBIMU CUCEMaMU MoHUuesauumsl. [lpu
JAaHHOM COCAWHCHHHU CUCTCM 3alUThI HOBpe)K}:[CHI/IH BE€CbMa BepOﬂTHbI Ha O6OI/IX KOHIIax Ka6en>1
BCJICJICTBHE TPOXOXKICHUS IO HEMYy TOKa MOJHHUH. [loaToMy Ha 000MX KOHIaX Kabems HeoOXOIHMMO
ycranouth Y3II, a Takke, 1€ BO3MOXKHO, CIIEAYET COSIUHATh CUCTEMbI MOJTHHAC3AIIUTHI IBYX 3MaHUH
U TIPOKJIA/IBIBATE Ka0elb B COCIMHCHHBIX METAJUTHYECKUX JIOTKAX.

Memannuueckue xabenu medxncoy 30aHUAMU C COCOUHEHHBIMU CUCIEMAMU MOJHuezawjumol. B
3aBHCHUMOCTH OT 4YHCJIa Kabenel MEeXIy 3MaHUSIMH 3allUTHBIE MEPhl MOTYT BKIIIOYAaTh COCTUHECHUE
KaOeIbHBIX JIOTKOB MPH HECKOJBKUX KaOeIsX (I HOBBIX KaOellei) MM MpH OOJBIIOM KOJNHYECTBE
Kabenei, Kak B cliydae ¢ XMMHYECKMM HPOU3BOJCTBOM, JKPaHMPOBAHHE WM NPUMEHEHHE TMOKMX
METaJJIONUIAHTOB JJI1 MHOTOXKMIIBHBIX Kabeneid ynpasnenus. [loncoennnenne o00ux KOHIIOB Kadels K
CBSI3aHHBIM CHCTEMaM MOJIHHE3AIUThI YaCTO 00ECIeYHBAET JOCTATOUYHOE IKPAaHHUPOBAHUE, OCOOCHHO
eciii Kabesel MHOTO M TOK PaclpeIe/IUTCS MEXKIy HUMH.

PEKOMEHJIAIIMM 1O SKCITYATAIIMOHHO-TEXHUYECKOM JOKYMEHTAIIUH,
MOPAIKY MPUEMKH B DKCILTYATAIIAIO U SKCIUIYATAIIMA YCTPOMCTB
MOJIHUE3AIIUTBI

1. Pazpa0oTka 3KCcIJIyaTallHOHHO-TEXHMYeCKOM JOKYMeHTaAluU

Bo Bcex opraHm3amusx M HPEANPHITHAX HE3aBUCHUMO OT (DOPM COOCTBEHHOCTH PEKOMEHIYEeTCS
UMETh KOMIUIEKT AKCIUTyaTal[HOHHO-TEXHUYECKOH IOKYMEHTAIlMM MOJHHUE3AIIUTHl OOBEKTOB, IS
KOTOPBIX HEOOXOIMMO YCTPOMCTBO MOJTHHE3AIIUTEIL.

KoMmnnekr 3kcIulyaTaliMOHHO-TEXHUUYECKON TOKYMEHTALMHY MOJIHUE3ALIUThl CONEPIKUT:

MOSICHUTEIIbHYIO 3aIIUCKY;

CXEMBbI 30H 3allUThl MOJIHUEOTBOIOB;

paboune 4YepTeXKM KOHCTPYKLIMH MOJIHHEOTBOJOB (CTPOUTENbHAss 4YacTh), KOHCTPYKTHBHBIX
SJIEMEHTOB 3aIlUTHl OT BTOPUYHBIX MPOSABICHHUN MOJIHUU, OT 3aHOCOB BBICOKHMX MOTEHIMAJIOB Yepe3
HA3€MHBbIE U IOA3EMHBbIE METANIMYECKHME KOMMYHMKALUHM, OT CKOJIB3SILMX MCKPOBBIX KAHAJIOB U
pa3psaoB B IPYHTE;

NPUEMOYHYIO JIOKYMEHTAIHNIO (aKThI IPUEMKH B SKCIUTYyaTAIMIO YCTPOHCTB MOJHUE3ANIUTHI BMECTE



C TPWJIOKCHUSIMU: aKTAMU Ha CKPBITBHIE PabOTHI M aKTaMM MCIBITAHMHA YCTPOMCTB MOJHHE3AIIUTHI U
3aIUTHI OT BTOPUYHBIX MPOSIBICHUI MOJTHUH U 3aHOCA BHICOKUX ITOTEHIINAJIOB).

B nosicHuTenbHOM 3anMCcKe TPUBOISTCS:

UCXOJHBIE TaHHBIE Pa3pabOTKHU TEXHUYECKON TIOKYMEHTALNH;

NPUHATBIE CIIOCOOBI MOJTHUE3AIIUTH 00BEKTOB;

pacdeTsl 30H 3allUTHI, 3a3eMJIMTENEH, TOKOOTBOJOB W DJIEMEHTOB 3allUThl OT BTOPUYHBIX
NPOSIBJICHUH MOJHUH.

B noscHuTEnbHOW ~ 3amMCKe — YKa3plBAIOTCS ~ NpeNNpHUATHE-pa3pabOTYMK  KOMIUIEKTa
JKCIUTyaTallHOHHO-TEXHUYECKOW JOKYMEHTAallMd, OCHOBaHME JUId €ro pa3pabOTKH, MepeueHb
JEUCTBYIOIIMX  HOPMATUBHBIX  JOKYMEHTOB W  TEXHHYECKOH  JOKYMEHTallMH, KOTOPBIMH
PYKOBOJACTBOBAJINCh MNpH paboTe HaJ NPOCKTOM, CIICHHAIbHBIC TPEOOBAaHHA K MPOECKTUPYEMOMY
YCTpPOICTBY.

HcxonHble naHHbIE AT IPOCKTUPOBAHMS MOJHUE3AIINUTHI BKIIIOYAIOT:

TeHEpAIbHBIM IUIAaH OOBEKTOB C YKAa3aHHEM pAacIlONOXKEHHS BCEX OOBEKTOB, ITOUICKAIINX
MOJTHHE3AIIUTEe, aBTOMOOMIBHBIX M JKEJE3HBIX JOPOT, HA3eMHBIX M MOJ3EMHBIX KOMMYHHKAIHH
(TemmoTpacc, TEXHOJOTHYECKMX W CaHTEXHHYECKHX TPYOONPOBONOB, IJIEKTPUYECKHX Kabelned wu
MPOBOJIOK JI00OT0 Ha3HAUCHHUS H T. 11.);

KaTerOpUU MOJIHHUE3AIUTHI KAXKJ0ro 00bEKTa;

JaHHBIC O KIIMMATUYCCKUX YCIIOBUAX B paﬁOHe pasMelICHNA 3alUIIAEMbBIX 3Z[aHPII>1 u COOpy)KeHI/Iﬁ
(MHTEHCHBHOCTH IPO30BOH JESITEILHOCTH, CKOPOCTHOM HAaIlope BETpPa, TOJIIMHE CTCHKU TOJIoJie]a U T.
M), XapakTepUCTUKYy TPYyHTa C YyKa3aHHEM CTPYKTYpbl, arpeCCHUBHOCTH M pPOJa TOYBHI, YPOBHI
TPYHTOBBIX BOJ;

yACIBHOE IEKTPUYCCKOE COnMpoTHBICHUE rpyHTa (OM-M) B MECTaX PACIOIOKEHHUSI 0OBEKTOB.

B paspene «[IpuHsTEIE CHOCOOBI MOJHHE3AMUTH OOBEKTOB)» M3JIAraloTCsl BHIOPaHHBIE CIIOCOOBI
3alIUTHl 34aHUH U COOPY)KCHHH OT HENOCPEACTBEHHOTO KOHTAKTa C KaHAJOM MOJIHMM, BTOPHUYHBIX
MPOSIBJICHUH MOJHUH U 3aHOCOB BBICOKHX MOTEHINAJIOB Yepe3 HA3eMHBIE M MO3EMHBIC METAJUTMUECKHE
KOMMYHHUKAINH.

OOBEKTHI, OCTPOCHHBIE (TPOCKTUPYEMBIE) 1O OAHOMY M TOMY K€ THIIOBOMY HIH ITOBTOPHO
MNPpUMECHACMOMY TMPOCKTY, HMCIOHNIUEC CAWHBIC CTPOUTCIIBHBIC XAPAKTECPUCTUKU W TCOMETPHUUCCKUEC
pa3Mepbl M OJJMHAKOBOE YCTPOHCTBO MOJHHE3AIUThI, MOTYT UMETh OJIHY OOIIYIO CXeMY U pacueT 30H
3alIUuTbl MOJHHUCOTBOAOB. HepequL OTUX 3allHuIacMbIX 00BEKTOB MPpUBOJAUTCA Ha CXEMC 30HBI
3aLIUTHI OJIHOTO U3 COOPYKEHHH.

HpI/I IMPOBEPKE HAACIKHOCTHU 3alIUTHI C UCIIOJIB30BAHUEM NPOTrpaMMHOTO o0ecrieueHust TIPUBOJATCA
JTaHHBIC KOMIIBIOTEPHBIX PACUETOB B BHJE CBOJKH IPOCKTHBIX BAPHAHTOB M (POPMUPYETCS 3aKII0UCHHE
00 ux 3¢ PpexruBHOCTH.

[Ipu pa3zpaboTke TEXHUIECKOW JOKYMEHTANH MPEIaracTcsi MaKCHMaJIbHO MCIIOIb30BaTh THIIOBBIE
KOHCTPYKIIMM MOJIHHEOTBOJIOB U 3a3eMJIUTENEH U THIIOBBIE paboune 4epTexH 1o MonHuesamure. [Ipn
HEBO3MOKHOCTH  TPUMEHEHHUs] THIOBBIX  KOHCTPYKUHMH  YCTPOHCTB  MOJHHE3AIIUTBI  MOTYT
paspabaTbiBaThcs ~ pa0ounMe  UYEpTEXKHM  OTHENBbHBIX  3JEMEHTOB:  (yHIAMEHTOB,  OIIOP,
MOJIHUETIPUEMHUKOB, TOKOOTBOJIOB, 323EMJIMTEIICH.

I[J'IS[ YMEHbIICHUA o0beMa TEXHHYECKOM JOKYMEHTalMM W  YACIICBJIICHUA CTPOUTCIILCTBA
PEKOMEHAYCTCA COBMEUIATL IMPOCKTHI MOJTHUC3AIIUTEI C pa60‘-II/IMI/I qepTeIKaMu Ha O6HICCTpOI/ITeJ'H)HLIe
paboThl M paboThl 10 MOHTAXY CAHTEXHHYECKOI'O M 3JIEKTPOTEXHHYECKOro OOOPYAOBAHUS C LIENBIO
HUCIIOJIb30BaHU JJIsA MOJIHUE3alIUuThI CAaHTCXHHNYCCKUX KOMMyHI/IKaL[I/Iﬁ n 3a3eMIIMTENEH
JNEKTPOTEXHUYECKUX YCTPOUCTB.

2. Ilopsnok NpHEMKH yCTPOHCTB MOTHHE3ALHUTHI B IKCILTYATAIIHIO

MosHue3anMTHEIE yCTPOWCTBA OOBEKTOB, 3aKOHYEHHBIX CTPOUTEIBCTBOM (PEKOHCTPYKIHUEH),
NPUHAMAIOTCS] B SKCIUTyaTallMI0 pabodeil KOMUCCHEH M TepealoTcsl B HKCIUIyaTalHio 3aKa3uuKy JI0
Hayajla MOHTa)Xa TEXHOJIOTHYECKOTO OOOpYNOBaHMs, 3aBO3a M 3arpy3kKd B 3JaHUS U COOPYKEHHMS
000pyIOBaHUS U IEHHOTO UMYIIECTBA.

IIpreMka MOJHHME3ANTNTHBIX YCTPOWCTB Ha MEHCTBYIOMNX OOBEKTaX OCYMIECTBISETCS paboueit
KOMUCCHE.

CocraB paboueli KOMHCCHH ONpEIeNsIeTcs 3aka3dukoM. B coctaB pabodueld KOMHUCCHH OOBIYHO
BKITIOYAIOTCS TIPE/ICTAaBUTEIH:

OTBETCTBEHHOTO 32 JJIEKTPOXO3AICTBO;

HNOJPATHON OpraHu3aluy;

UHCIEKIIUU IPOTUBOIIOKAPHOM OXPAHBL.

Paboueit koMuccHu MPeabSIBISIOTCS ClIETYIONINE JIOKYMEHTHI:



YTBEpPKICHHBIC TIPOEKTHI YCTPOICTBA MOJTHNE3AIUTHI;

aKThl Ha CKpBITBIE pPabOTBl (IO YCTPOMCTBY M MOHTaXy 3a3eMIIHTENEl W TOKOOTBOJOB,
HEJIOCTYIHBIX VIl OCMOTpa);

aKThl UCTBITAHUN YCTPOICTB MOJIHHE3AIIUTHl M 3alUTHl OT BTOPUUYHBIX NPOSBICHUA MOJIHUM U
3aHOCAa BBICOKMX IIOTEHIMAJIOB 4Yepe3 Ha3eMHbIC U MOJA3EMHble METAIIMYECKHe KOMMYHMKALUU
(naHHBIE O CONPOTHBICHUH BCEX 3a3€MIIMTEIICH, Pe3yIbTaThl OCMOTPA M IIPOBEPKU PabOT 110 MOHTaXY
MOJIHUETIPUEMHHUKOB, TOKOOTBOJIOB, 3a3eMJIUTENEH, SJIEMEHTOB MX KpEIUICHWs, HaJeKHOCTU
JNEKTPUYECKUX COCAMHEHNI MEXy TOKOBEAYIIMH JIEMEHTaMHU | Jp.).

Pabouass xoMuccusi TPOU3BOIUT MOJHYKO HPOBEPKY M OCMOTD BBIIOJHEHHBIX CTPOUTEIHHO-
MOHTaXXHBIX Pa0OT 10 MOHTaXXy MOJTHHE3aIIUTHBIX YCTPOUCTB.

[IpreMKa MOJIHME3AIINTHBIX YCTPOWCTB BHOBBH CTPOSIIUXCS OOBEKTOB OQGOPMIAETCS aKTaMH
NPUEMKH OOOPYNOBAaHUS Ul yCTPOWCTB MOJHME3AIIUTHL. BBOJX MONHHE3AIMHUTHBIX YCTPOHCTB B
SKCIUTyaTauio odopMisgeTcs, Kak IPaBWJIO, aKTAMHU-IOIYCKaMH COOTBETCTBYIOUIMX OpPraHOB
TOCYAAapCTBEHHOTO KOHTPOJIA U Ha30pa.

Ilocie mpuemMkH B OKCIUTyaTallMI0 YCTPOWCTB MOJHME3AIIUTHl COCTABILIFOTCS —Iacropra
MOJIHME3ALIUTHBIX YCTPONCTB M HaclopTa 3a3eMJIMTENIeH YCTPONCTB MOJHME3AIIUTHl, KOTOPBIE
XpaHATCSA Y OTBETCTBEHHOTO 32 3JIEKTPOXO3SHCTBO.

AKTBI, yTBEep)KICHHbIE PYKOBOJAUTENIEM OpPraHU3allH, BMECTE C IPEICTABICHHBIMH aKTaMU Ha
CKpBITBIE pabOTHI ¥ MPOTOKOJIBI U3MEPEHUIT BKIFOUAIOTCS B ACIIOPT MOJHUE3ANTUTHBIX YCTPOUCTB.

3. DkcmiyaTanus yCTPOIMCTB MOJTHHE3ALMTbI

VYcrpoiicTBa MOJNHHE3AIINTHl  3[aHUH, COOPYXKEHHH M HapyXHBIX YCTaHOBOK OOBEKTOB
SKCIUTyaTHPYIOTCSI B COOTBETCTBUHU C IIpaBunaMum TEXHHYECKOH HSKCIIyaTallMd 3JIEKTPOYCTAHOBOK
nmoTpeOuTeNe W yKa3aHWAMH JaHHOM MHcTpykmumm. 3ajgadeil  dKCIUTyaTallddl  YCTPOWCTB
MOJIHUE3aUIUTHl OOBEKTOB SBIISCTCS MOJJIEP)KAHHE MX B COCTOSHUM HEOOXOANMOH HMCIIPaBHOCTH H
HaJIeXKHOCTH.

g oGecrnieyeHHs: MOCTOSHHONM HAJEXKHOCTH PabOThl YCTPOHWCTB MOJHHE3AIIUTHI €XXETOHO Iepen
HayaJioM IPO30BOr0 CE30Ha IPOU3BOJUTCS MIPOBEPKA U OCMOTP BCEX YCTPOHCTB MOJIHUE3AIIUTHI.

IIpoBepku MPOBOIATCS TaKKe MOCIE YCTAHOBKH CHCTEMBI MOJTHUE3AIUTHI, IT0CIe BHECEHUS KaKuX-
1100 U3MEHEHHH B CHCTEMY MOJIHME3ALIMTHI, TOCIe JIIOOBIX MOBPEXACHHUH 3alUINaeMOro OOBEKTa.
Kaxnas mpoBepka NpoOBOAMUTCS B COOTBETCTBUH € paboyel mporpaMMoii.

Jis nposeneHus nmposepku cocToaHus M3C yka3bIBaeTcsl IpUYKHA IPOBEPKH U OPTaHU3YIOTCS:

KOMHCCHS 110 TipoBeieHHIo npoBepkr M3C ¢ ykazaHneM (DyHKIMOHAJIBHBIX 00S3aHHOCTEH WICHOB
KOMHCCHH T10 00CJIeI0BaHUIO MOJTHUE3AIINTHI;

pabouasi Tpyra 1o NpoBEAESHUIO HEOOXOANMBIX U3MEPEHUIA;

CPOKH MPOBEJECHUS IPOBEPKU.

Bo BpeMst ocMOTpa 1 IPOBEPKHU YCTPOUCTB MOJIHUE3AIUTB PEKOMEHTYETCSL:

MPOBEPUTH BU3YaJIbHBIM OCMOTPOM (C TOMOIIBbIO OMHOKJIS) LEJIOCTHOCTH MOJHHENPHEMHHKOB U
TOKOOTBOJIOB, HAJEKHOCTh X COCIMHEHUS U KPEIUICHHS K MadTaM;

BBISIBUTH 3JIEMEHTHI YCTPOHCTB MOJIHME3AIIWTHI, TPEOYIOIINE 3aMEHBl WM PEMOHTAa BCIIEICTBHE
HapyIICHUS X MEXaHNYECKOH MPOYHOCTH;

OTIpeNIeNUTh CTENEHb Pa3pyLIeHNUs KOPPO3HeH OTIACNBHBIX 3JIEMEHTOB YCTPOWCTB MOJHHME3AIIHUTHI,
HMPUHATH MEPHI 110 AHTUKOPPO3UOHHOMN 3aIIUTE U YCUIIEHUIO 3JIEMEHTOB, TIOBPEKACHHBIX KOPPO3HEH;

HNPOBEPUTH HAJEKHOCTh DIEKTPUUECKUX COEIUHEHHH MEXAY TOKOBEIYIIUMH 4YacTAMU BCEX
3JIEMEHTOB YCTPOMCTB MOJTHHE3AIUTHL;

MPOBEPUTH COOTBETCTBUE YCTPOICTB MOJIHME3AIIUTHl Ha3HAYCHUIO OOBEKTOB M B CIIy4ae HaIMYMs
CTPOMUTENBHBIX WJIM TEXHOJOTMYECKMX M3MEHEHMH 3a MpEeAIIeCTBYIOUIMA Nepuoj] HaMETUTh
MEpOIIPUATHS 110 MOAEPHHU3AINN U PEKOHCTPYKIIMN MOJHHE3AIIUTHl B COOTBETCTBUH C TPEOOBAHUSIMU
HacTosAwed Macrpykuuy;

YTOYHUTH HCIIOJHHUTEIBHYIO CXEMYy YCTPOWCTB MOJHHME3ALIUTHl M ONPEAETHTh ITyTH PacTeKaHUS
TOKa MOJHHM IO €€ D3JIeMEHTaM MpH paspsie MOJHHH METOAOM HMHUTALMH pa3psga MOJHHH B
MOJTHHETIPHEMHUK C ITOMOIIBIO CHEIHATH3UPOBAHHOTO U3MEPUTENHFHOI0 KOMITIEKCA, TOJKITIOUYEHHOTO
MEXXy MOJTHHETIPUEMHHIKOM H YIaJIEHHBIM TOKOBBIM 3JICKTPOJIOM;

W3MEPUTh 3HAYEHHE COIPOTHBIICHUS PACTCKAHHWIO HMMITYJBCHOTO TOKAa METOJIOM «aMIepMeTpa-
BOJIETMETPA)» C MOMOILBIO CIELUAIN3UPOBAHHOIO U3MEPHUTEIBHOIO KOMILIEKCa,;

M3MEPHUTh 3HAUCHUS! HWMITYJIbCHBIX IIE€PEHANPSHKEHUH B CETSX DJIEKTPOCHAOXKEHWS TPH yaape
MOJIHMH, PACHpeAeieHUs] MOTEHIUANIOB M0 METAIIOKOHCTPYKLUSAM M CUCTEME 3a3€MIICHUS 3JaHUs
METOAOM KMHUTAllMU YyAapa MOJHUM B MOJHHENPUEMHHK C MOMOILBIO CIEHUAIN3UPOBAHHOTIO
U3MEPUTENIHOIO KOMIIIEKCa;



W3MEPHUTh 3HAUCHHWE OSJIEKTPOMArHUTHBIX MOJNEH B OKPECTHOCTH PACIOJIOKECHUS YCTPOHCTBA
MOJTHHE3ALIUTHl METOAOM MMUTAILMH YyAapa MOJHHU B MOJIHHCIPUEMHHUK C ITOMOIIBIO CIICIMAIBHBIX
aHTEHH;

MPOBEPUTH HAJIMYUE HEOOXOANMON JOKyMEHTAI[MM Ha YCTPOHCTBA MOJTHUE3AIIUTHI.

[lepuoanyeckoMy KOHTPOJIIO CO BCKPBITHEM B TE€YEHHE InecTd JeT (s o0bekToB | kareropum)
MOIBEPTAIOTCS BCE MCKYCCTBEHHBIE 3a3€MJIMTEINN, TOKOOTBO/BI U MECTa UX NPUCOCTUHEHHUH; IPU ATOM
€XKEroJHO MpOM3BOAMTCS mpoBepka a0 20 % wux oOmero konuyectBa. [lopakeHHBIE KOppo3uen
3a3eMJIMTEIIH U TOKOOTBO/IbI IPH YMEHBUIEHUH UX IUIOLIAJIM MONEPEYHOTo ceueHus Ooee yeM Ha 25 %
JIOJDKHBI OBITH 3aMEHEHBI HOBBIMHU.

BHeodepenHble OCMOTpPBI YCTPOWCTB MOJHHE3AIIUTHl CIEAYET HPOWU3BOIHUTH IIOCIE CTHXHHHBIX
OencTBmii (yparaHHBI BeTep, HABOJHEHHE, 3EMIIETPACEHHE, ITOXap) W TPO3 Upe3BBIYANHOMN
MHTEHCHBHOCTH.

BHeodepenHble 3aMephl  CONPOTHBIICHHA 3a3€MIICHHS YCTPOHCTB MOJHHE3ALIUTHI  CIEAYET
MPOU3BOIUTH IIOCNIE BBIOJHEHUSI PEMOHTHBIX padOT Kak Ha YCTPOHCTBaX MOJHHE3AIIUTHI, TaK M HA
CaMUX 3allUIIaeMbIX 00BEKTaX 1 BOIN3N HUX.

PesynbraThl MpoBepoK 0QOPMIISIOTCS aKTaMH, 3aHOCSTCS B MACIOPTa M XKypHAJ y4eTa COCTOSHUS
YCTPOMCTB MOJIHME3AIIUTHI.

Ha ocnoBanum TMOJYYCHHBIX JaHHBIX COCTAaBJIACTCA IJIaH PEMOHTAa M YCTPAHCHUA [[eq)eKTOB
YCTPONCTB MOJIHHE3AIUTHI, 0OHAPYKEHHBIX BO BPEMsI OCMOTPOB U IIPOBEPOK.

3eMulsiHbIe PaOOTHI Y 3alUIIAEMBbIX 3[JaHUI U COOPYKEHHH 0OBEKTOB, YCTPOICTB MOJIHUE3AIINTHI, a
TaKke BOJIM3M HHUX TPOU3BOJTCS, KaK MPABUIIO, C paspellieHus] IKCILTyaTUpPYIOIeil opraHu3aluy,
KOTOpast BBIJEISIET OTBETCTBEHHBIX JIHILI, HAOFOJAIONIHX 38 COXPAHHOCTBIO YCTPOHCTB MOJTHHUE3AIINTHI.

Bo Bpems Tpo3sl pabOThI Ha yCTPOWCTBAX MOJHUE3AMIUTHI ¥ BOJIM3H HUX HE MTPOM3BOAATCS.
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