Tema S Ilo:kapoonacHOCTh M B3PBIBOONIACHOCTH 000PYAOBAHUSA
IPHU BO31eHCTBMU MOJHHUU

Monnust mpexactapnsieT co00il OUeHb CHUJIIBHBIA pa3psj CKOMUBIIETOCS
aTMoc(epHOro H3JIEKTPUYECTBa, KOTOpoe oOpa3yeTcs BCIEICTBUE TPEHHUS O
BO3JyX KameleK BOJSHBIX MapoB B atMmocdepe. ['po3oBbie Tydn COCTOST W3
o07akoB ¢ pa3HbIMH 3HaKaMu 3apsafga. lloteHuman  atmochepHOro
AIEKTPUYECTBA T'PO30BBIX TY4 JIOCTUIAET OTPOMHBIX Pa3MEpPOB. 3apsia MOJHHU
COCTABJISIET COTHU ThICAY aMIIEp, & HAMPSYKEHUE — CBBIIIE 2 MUJTMOHOB BOJIBT

Bo3neiicTBe MOJHUM Ha 3JaHUE WM COOPYKEHHE MOKET MPOSBIATHCS B
BHUJIE HENOCPEACTBEHHOIO  pa3psila, BbI3BIBAIOIIECTO MOBPEKACHUA U
pa3pyLIEHHUs], WU B BUJAE SBJICHUN 3JIEKTPOCTATHUECKON U AJIEKTPOMArHUTHOMN
WHIYKLIWHW, WIK B BUAE 3aHOCA BBICOKMX IMOTEHLIHAJIOB Y€pPE3 METAJUIMYECKUE
KOMMyHUKau. [IpsAMoi pa3psx MOJHHHM, B OTJIMYME OT IIAPOBOIO
OMy’KIaroniero paspsia, OTIMYAaeTCs MIHOBEHHBIM JelcTBUEM. B TeueHue
noiiert cexyH bl (10 100 MKcek) 1Mo KaHairy MOJIHUM MpOTeKaeT Tok cuiioit 200 —
500 kA pazorpeBasg ero 10 20000°C u Bbimie. MTHAYKTUBHBIE TOKA M 3aHOCHI
BBICOKMX TOTEHLIMAJIOB MOTYT BbI3BaTh HMCKPEHHE B MECTaX COJNMKEHHUS
METAIIMYECKUX KOHCTPYKIUI U 000pYAOBaHHUS.

BozneiicTBue MOJIHMM Ha 3JIEKTPO U TEIUIO YCTAaHOBKU MOXKET OBITh
JBOSIKHIM.

Bo-nepBpIX, OHO  MOXET MOpaxaTb 3JaHU U  YCTAHOBKHU
HEIIOCPEJICTBEHHO, YTO HAa3bIBAETCS NPSIMBIM yAapoOM, WIM IEPBUYHBIM
Bo3aencTBueM. [IpssMoM ymap MOJHUH XapaKTEpU3yeTCsl HENMOCPEACTBEHHBIM
KOHTAKTOM KaHaja MOJIHMM CO 3JaHUEM WJIM COOPYKEHHUEM U CONPOBOKIAETCA
IIPOTEKAHUEM YEPE3 HETO TOKA MOJIHUH.

Bo-BTOpbIX, OHa MOXET OKa3blBaThb BTOPUYHBIE  BO3JEHCTBUA,
OOBSACHSEMBIE ANEKTPOCTATUYECKON M AIEKTPOMATHUTHON MHAYKLIMEH, a Takxke
3aHOCOM  BBICOKMX NOTEHUMAJIOB 4YE€PE3 HAA3EMHBIE U  IOA3EMHBIC
METaJUIMYEeCKHEe KOMMYHHUKAIMU, YTO SIBISIETCS CIIEJCTBUEM MPSIMOTO yaapa
MOJIHMM. BTOpWYHBIE BO3JEMCTBUS CO3HAIOT ONACHOCTh MCKPEHUS BHYTPH
3amuiaeMoro oobexra[4].

[Ipsimoit ygap MoJIHMM OOYyCIIaBIMBAeT CJASAYIONIME BO3JCHCTBUS Ha
OOBEKTBL: mepmuyecKue, MexaHuuecKue u d1eKmpuyecKue.

Bce »tu BO3neiicTBUS MOryT OBITh MPHUYMHAMHU I0XAapOB, B3PHIBOB,
MEXaHUYECKUX pPa3pylICHUM, MEPEHANpPsDKEHUS Ha IMOPAXKEHHBIX 3JIEMEHTaXx
0o0BbEeKTa, MPOBOJAAX U KalelsX SJIEKTPUUECKUX CeTell, MOpakKeHus JIoJeH.
Tepmuueckue BO3IECUCTBUS CBSI3aHbI C PE3KUM BBIJECICHHEM TEIUIOTHI TPH
OPsIMOM KOHTaKTE€ KaHalla MOJIHUM C COJIEPKUMBIM TMOPAKEHHOTO OO0BEKTa U
IpU NPOTEKAHUM Yepe3 OOBEKT TOKa MOJHHM. KaHaa MOJIHUM MMEET BBICOKYIO
temmnepatypy (30 000°C u BbIlIe) U 3amac TEIUIOBOM »Hepruu. Bruinensemas B
KaHaJle  MOJIHUM  DBHEpPrusl  ONpEAeNAeTcs  MEPEHOCHMBIM  3apsoM,
JUIUTEIBLHOCTBIO MPOTEKAHUSI M aMIUTUTYA0M Toka MonHuu. B 95 % ciyuaes
pa3psioB MOJIHMM 3Ta JHeprusi (B pacuere Ha compoTuBieHue 1 Owm)
npesbimaer 5,5 JIK, 4TO Ha HECKOJBKO IOPSAAKOB MPEBBIMIAET MUHUMAIBHYIO
DHEPIUI0 BOCIUIAMEHEHUS Ta30-, Mapo- U MbUIEBO3AYIIHBIX cMecel. [Ipu 3Tom
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BEPOSITHOCTh BOCTUIAMEHEHHS TOPIOYEH CPEIbl 3aBUCUT HE TOJIBKO M HE CTOJIBKO
OT AaMIUTUTYABl TOKA, CKOJBKO OT BEIMYMHBI W BPEMEHU MPOTEKAHUS
JUTUTEILHOTO TOKa MOJIHUU B €€ puHanpHOM cTamuu (Tok 100-500 A, Bpems 1-
1,5 c).

Oco0yro0 onmacHOCTh MPSAMOM yAap MOJIHUU TPEACTABIACT IS 3[aHUNA U
HApY>KHBIX YCTAHOBOK, T'JI€ MO YCIIOBUSM TE€XHOJIOTMYECKOTO MPOIecca MOXKET
o0pa3oBaTbCsl B3pBIBOOIMACHASI Cpella, YTO BCTPEUAETCS PEAKO; Yalle OHa
oOpa3zyeTcsi TpU HAPYIIEHHWH TEXHOJIOTMYECKUX IPOIECCOB,  aBapusX
000py0BaHUs, BEHTUIISIUU.

OnacHOCTh MTOPAKEHUS TIPSIMBIM yIapOM MOJIHIHM HEKOTOPBIX HAPYKHBIX
B3PBIBOOIMACHBIX ~ YCTAaHOBOK  CBsi3aHAa €  MPOIUIABIICHHUEM  MOJIHUEH
METaJUTMYECKUX TIOBEPXHOCTEH, TMEpPEerpeBOM WX BHYTPEHHUX CTCHOK WJIH
BOCIUIAMEHEHUEM B3pPBIBOOMACHBIX CMECEM MapoB W Ta30B, BBIICISIOMIMXCS
Yyepe3 NbIXaTelbHbIE W TPEIOXPaHUTEIbHBIC KIIAMlaHbl, Ta300TBOJIHBIC TPYOHI,
cBeun. CroJja OTHOCSTCS METANIMYECKUE M KEIE300€TOHHBIE pe3epByapbl CO
CKIDKCHHBIMU ~ TOPIOYMMH  Ta3amMHd, MHOTHE  alapaThl  Hapy>KHbIX
TEXHOJIOTUYECKHX YCTAaHOBOK He(TenepepadaThIBAIONIUX, XUMHUYECKUX H
Ipyrux o0beKToB. TermioBbie MPoIecChl B MECTE KOHTAKTa MOJIHUH C METAJLJIOM
BECbMa CIIOKHBI M IUIOXO MOJAJat0TCs pacuety. [lpu ynpoieHun Moienu 3Toro
SBJICHUSI MOKHO TIPEIIOJIOKUTh, YTO TMPOIIECC TEIUIOBBIACICHUS B 30HE
KOHTaKTa aHAJOTMYEH CTAIlMOHAPHOW J3JieKTpuueckod nyre. JlokazaHo, 4To
MporuiaBjieHue (MPoXkKOT) METaia YCTAHOBOK TOKOM MOJIHUM BO3MOKHO JIMIIIb
P €ro TOJIINHE He OoJiee 4 MM.

[IponaBneHre TOKOM MOJIHUM METAUIMUECKUX TOBEPXHOCTEH MOXKET
MIPUBECTH K B3PBIBY M Pa3pyIICHUSM, €CIM BHYTPU YCTAHOBKH COICPIKUTCS
B3PBIBOOIACHAS! KOHIIEHTPAIIMS TOPIOYUX Ta30B M MAapoB, MOITOMY C y4E€TOM
KOPpPO3UH 3a MHUHUMAJBHYIO TOJIIMHY MeETaljia, CIOCOOHYH0 COXpPaHUTh
TepPMETHYHOCTh YCTAaHOBKH (MPHU OTCYTCTBUU BBICOKHX JABJICHHN ), TPUHUMAIOT
5 MmM. Heo0X01MMO YyYUTHIBaTh, YTO BHYTPEHHSSI 4YacTh CTEHKH YCTaHOBKH, T]IE
COJIEPKUTCS TPOAYKT, B MECTE€ yAapa MOJHHH MPUOOPETAET MOBBIINICHHYIO
TEeMIIepaTypy, KOTOpash MOXKET OKa3aThbCsl KPUTHUECKOW IS HErOo W BbI3BAThH
B3pBbIB.

B comuuTenbHbIX ciydasx (yCTaHOBKM HAXOMASTCS TOJ HM30BITOYHBIM
JABJICHUEM) JIJII MCKITFOUCHHSI HETIOCPEACTBEHHOTO KOHTAKTa KaHaia MOJIHHUH C
YCTAaHOBKOM Ha MOCIEAHEN COOPYKAIOT CneyuaibHblll MOTHUENPUEMHUK.

Takue MOJHMENPUEMHUKU HEOOXOAMMBI MU B TOM Cilyyae, €CIM Ha
YCTAaHOBKAaX HMMEIOTCS JIbIXaTeNbHbIC KjlamaHbl, Ta300TBOJHBIC TPYOBI, CBEYH.
[Ipy 2TOM MOJHUETIPHEMHHUKHA pacIojiaral0T TakK, 4YTOOBl KOHTAKT KaHaja
MOJIHUM C HUMH TIPOMCXOJWJ BHE B3PBIBOONACHOW 30HBI PACIPOCTPAHCHUS
B3PBIBOOIACHBIX cMeced. Te ke yCIIOBHS HY)XHO COOJIFOAaTh U MPU YCTAHOBKE
MOJHUEOTBOJOB JJIsl 3alllUThl B3PBIBOOMACHBIX 3JIaHUM C YCTPOMCTBAMM IS
BBIJICJICHUSI TOPIOYUX CMECEH, CITOCOOHBIX K BOCIJIAMEHEHHUIO TPU KOHTAKTE C
KaHAJIOM MOJHHUHU. DBOJBIIMHCTBO TPOMBINIUICHHBIX 3/IaHUA € HapYKHBIX
YCTAaHOBOK TMPEACTABISET CIOXKHYIO CETh METAUITMYECKUX KOHCTPYKITUH,
TpyOOTIPOBOIOB U T.1., IO KOTOPHIM B MOMEHT MPSMOTO yJapa PacTeKaeTcs TOK
MotHuH. [Ipu OTCYTCTBMM KOHTaKTa MEXIY OTACIBHBIMA KOHCTPYKIUSMU B
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MecTax CONMKEHHSI METANTMYECKUX YacTeld MOKET BO3HUKHYTh MOIIHAsI HCKpa
— MCTOYHUK BOCIUIAMEHEHMs roproueid cpenpl. [loxkap wiM B3pbIB OT HPSIMOTO
ylapa MOJIHAM MOET NPOU30MTH M IPU HAIWYUU MOJIHUE3AIUTHI, E€CIH
TOKOOTBOJIbI UMEIOT 3HAYUTEIbHYIO MPOTSHKEHHOCTh U HE NMPEATPHUHATHI MEPHI
II0 BBIPAaBHMBAHUIO [OTCHUHAJIOB MEXAY HHMH M  METAUIMYECKUMHU
KOHCTPYKUUSIMHU 3/1aHUSl WIM TEXHOJOTHYECKOro o0opyaoBaHus. B nmpoTuBHOM
cllyqae MeEXJy TOKOOTBOAOM M JJIEMEHTaMU 3JaHMs, COXPaHAIOIUMU
NOTEHUHUaN, ONM3KUH K IMOTEHLMANy 3€MJIM, BO3HUKAET HCKpa - HCTOYHHK
B3pbIBA WJIU T10Kapa.

K noxapy MOXeT NpUBECTH TaK)K€ HapyIIEHHUE LIEJIOCTHOCTH TOKOOTBO/A,
IIPOJIOKEHHOTO MO MSTKOW KpPOBJE WM CrOPAEMOMY YTEIUIUTENIO 30aHUs, U
TOTJIa B MECTE pa3pbiBa BOZHUKAET MOIIHAS UCKpA.

[Tosxapo- W B3pBIBOONACHOCTH aTMOC(EPHOTO SIEKTPUUYECTBA MOMKET
ObITh OOYCIIOBJIEHA HE TOJIBKO MPSIMBIM yIapOM MOJHHUH, HO U BCTPEUYHBIMH
(He3aBepUICHHBIMHM) BOCXOISIIMMHU JuAepaMu (pa3Mep KaHajla COCTaBIIAET
HECKOJIbKO JI€CATKOB CAHTUMETPOB), TEMIIEpaTypa KaHaja KOTOPBIX MOXET
nocturath 2 000 — 7 000 K [4].

Pa3BuBarouecs, Hanpumep, OT T'a300TBOJHBIX U JbIXATENIbHBIX TPYO,
OHM JIaK€ IPU OTCYTCTBHM pas3psiia MOJHHHA MOTYT BBI3BATh BOCIUIAMEHEHME
B3pBIBOONIACHBIX CMECel MapoB M ra3oB, cOpacbiBaeMbIX B atMmocgepy. Takue
cllydan HaOJIOAAOTCS HAa HEPTEXUMHUUECKHX Npeanpusatusx. OIHAKO KaKuXx-
AM00 HOPMATUBHBIX MEp 3allMThl OT YKAa3aHHBIX SIBJIEHUN HE MPEITyCMOTPEHO.
BeposTHOCTB BOCIIIaMEHEHHSI COPACBIBAEMBIX TOPIOYUX CMECEH MOKHO CHU3HTD
npuMepHo B 100 pa3, eciau Ha yCcTpoiCTBax Mo cOpoCy YKpenuTh CeTKy-chepy
(anmekTpocTaTUuecKuil Kymnod) ¢ paauycom 1 M. OTCYTCTBYIOT HOPMATHBHBIE
PEKOMEHJAMU O HEOOXOJAMMOCTH YUUTHIBATH MPU MOJHUE3AIIUTE ABIMOBBIX
TpyO HE TOJIBKO €€ BBICOTY, HO YaCTh BBICOTHI CTPYU BbIOPACHIBAEMOTO JIbIMA.
BoicoTy cTpyu npiMa Haj TpyOoil cienyeT mpUHUMAaTh A0 TOYKH, B KOTOPOM
TeMIiepaTypa ropsiuux razoB Oynet He 6omnee 100°C.

Inekmpuueckue 6030€icmeus MOJIHUYU CBS3aHBI C MTOPAXKEHUEM JIFOAECH
WIM KUBOTHBIX AJIEKTPUYECKUM TOKOM U MOSBJICHHEM NEpEHANPSIKEHUW Ha
NOPAKEHHBIX d3JieMeHTax oO0bekTa. [lepeHamnpspkeHue MTPONOPLIMOHAIBHO
aMIUIUTYJl€ W KpPYTU3HE TOKA MOJIHUM, WHIYKTUBHOCTU KOHCTPYKUUH U
COMPOTHUBJICHUIO 3a3€MJIMTEIIEH, IO KOTOPBIM TOK MOJHUU OTBOJUTCSI B 3€MIIIO.
Jlaxke Tipy BBIMOJHEHUU MOJHHUE3aLIUThl NPSAMbIE YAapbl MOJHUH C OOJBIIMMHU
TOKaMM M KPYTU3HOM MOTYT MPHUBECTH K MEPEHAINPSKEHUSIM B HECKOJBKO
MeraBosibT. [IpM OTCYTCTBMM MOJIHME3AIUMUTHI IYTH PAacTEKaHUs TOKAa MOJIHHH
CTAHOBSITCS HEKOHTPOJIMPYEMBIMH M 3TO MOXKET YBEJIHYUTH OIACHOCTH
NOPAKEHUsI TOKOM JIFOJICH, OIACHBIE HAIPSDKEHUWsS Iara U MPUKOCHOBEHUS, a
TaKk)Ke TEpPEeKphITUS Ha Apyrue oO0bekThl. [loaTOMy omacHO yKphIBaThcs BO
BpeMsi TPO3bI MO JIEPEBBSIMHU, OCOOCHHO BBICOKMMHU WUJIM CTOSLIMMH OTIENIBHO,
HaXOAWTbCS  BOMM3M  METaNIMYeCKUX  TpyO, MauT, MOJHHMEOTBOJIOB,
3a3€MJIMTEIICH U T.I1.

Tepmuueckoe 6030eiicmeue moKoé MOJHUU HA TIPOBOJHUKH BbI3BIBACT
HE TOJIBKO MX HAarpes, HO W OIUIaBiIcHHE. [Ipn 3TOM MOXKET BBIAECIUTHCA TAKOE
KOJIMYECTBO TEIUIOThI, KOTOpPO€ TMPHU HEAOCTaTOYHOM CEYCHUM MeTajula
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pacIulaBUT €ro WiW Jaxke ucnapur. B Mecrax paspbiBa NPOBOAHUKOB HWJIU
IUIOXOTO AJIEKTPUYECKOTO KOHTaKTa OOBIYHO MOsBisieTcsl uckpa. Ilpu pacuere
MHUHHUMAJIbHBIX CEYEHUN HUCXONSIT M3 YCJIOBHUSA, YTO BCSA TEIUIOBAS JHEPTHS,
BBIJIEIISIEMasi TOKOM MOJIHWM, WJET Ha HAarpeB MeTamia TokoorBoja. llotepeit
TEIUIOTHl B OKPY’KAIOUIYH0 CPEAy H3-3a KPaTKOBPEMEHHOCTH 3TOr0 Ipoliecca
npeHeOperator. PacuetTamu onpeseneHo, YT0 MUHUMAJIbHOE CEYEHHE CTAJIbHBIX
TOKOOTBOJIOB, HCKIIOYAIOIIEE PACIUIABICHIE, COCTABISCT 16 MM , a MEUICHHBIX
- 6 Mv® . C y4eToM KOPPO3HH METaIoB UX MHHMMAIBHBIC CEUCHHS CIICLYeT
YBEIWYUTh. B mNpakThke uUMENuch cliy4au, KOrJa OT JACHCTBUS MOJIHUHU
TOKOOTBOJIbI PacHajajuch Ha KyCKHA JJMHON B HECKOJIBKO CAaHTUMETPOB, UTO
OOBSICHSIETCSI HE TOJBKO TEIJIOBBIMHU, HO M 3IEKTPOAMHAMUYECKUMHU YCUIHSIMH,
BO3HHMKAIOIMMHA B MPOBOJAHMKAX. B 1ensX NOBBILIEHU MEXaHUYECKOU
IPOYHOCTH M YBEJIWYEHUS CpPOKA CIYKObl PEKOMEHAYETCA MPUMEHSTh
TOKOOTBOJIBI CEYCHHEM He MeHee 29MM’ 13 KpyTJIon ctamu u 16 MM’ H3 MEIH.

Mexanuueckue 6030eiicmeus MmMoOK08 MoOJHUU  OOYCIOBIUBAIOTCS
yAapHOM  BOJHOM,  pacHpOCTPaHSAIONICHCAs OT KaHala  MOJHUHU, H
ANEKTPOANHAMUYECKUMH CUJIAMHU, JCHCTBYIOIIMMHU Ha MPOBOAHUKH C TOKAMH
MOJIHUM. DTO BO3JEHCTBHUE MOXET OBITh MPUYUHON, HAIPUMEp, CILUTIONIMBAHUS
TOHKUX METAJUIMYECKUX TPYOOK M CXJIECTBIBAaHUS MPOBOJHUKOB. [lpu
NOPAKEHUN MOJIHMEW COOPYXKEHUH U3 TBEPAOrO HETOPHYEro MaTepuala
(kaMHs, KUpIIMYa, O€TOHA) HAOIIOAAIOTCS MECTHBIE Pa3pyIICHUsS KaK Pe3ysbTatr
JMHAMUYECKOro neWctBus. Haumbonee cepbe3Hble U3 HHUX CBS3aHBl C
ANEKTPOrUAPABINYECKUMH SPdeKkTamMu mpu paspsane ModHud. Ecoum Mmexnay
MOPAKEHHBIM yYaCTKOM OOBEKTa M 3eMJIEH HET TOKONMPOBOMASIIMUX MYyTEH, ero
MOTEHIMAJ 10 OTHOIIEHUIO K 3€MJI€ JOCTUTAET BHICOKUX 3HAYEHUI W BO3HUKAET
npoOoi (pa3psiji) MO MyTH HAUMEHBIIEH SJIEKTPUUECKOM NpoyHOCTU. TOK
MOJIHMH, YCTPEMIIASICh B y3KHE KaHajbl MP000s, BBI3BIBAET PE3KOE MOBBIIICHHE
TeMIlepaTypbl U UcnapeHue (B3pblB) B HUX MaTepuana. [Ipu 3ToM naBieHue
JIOCTUTaeT 3HAYMUTEIbHBIX BEJIWYWH, YTO MPUBOJIUT K B3PHIBY (PACHICIUICHHIO)
TOKOHEMPOBOAIINX YacTel OOBEKTa, HANpPUMEP paCHICIUICHHE JIEPEBSIHHBIX
COOPYKEHUN U JEPEBHEB, Pa3pylI€HUE HE3AIMIIECHHBIX KUPIUYHBIX ABIMOBBIX
TpyO, OameH. Ilpu 3TOM cTenens pa3pyieHus: OnpeeiseTcs He CTOJIBKO TOKOM
MOJIHUH, CKOJIBKO COJIEp>KaHUEM BJIard WU ra3oreHepHUpyroliel criocoOHOCThIO
MOpaXXeHHOTO MaTepuana. M3BeCTHbI ciyda YaCTUYHOTO WIIM JIa)K€ MOJIHOTO
paspylieHusi 0ETOHHBIX U KEJI€300€TOHHBIX COOPYKEHUM.

OT0 MOXHO OOBACHHUTH IUIOXMMU KOHTAaKTaMHU B MECTAaX COEAUHEHUU
CTalbHOM apMatypbl. [IpyM HalEeKHBIX KOHTaKTax apMmaTypa >KeJIe300€TOHHBIX
COOPYKEHUU MOKET CIY>KUTh XOPOIIUM TOKOOTBOJOM JUIsl MOJIHMM, TaK Kak
uMeeT Oousblioe oOOIee CeYEeHUE, HCKIIIOYAIOIIEee OINAaCHbIE MOBBIIICHUS
TemrepaTypbi[4].

BropuuyHble BO3aeiiCTBUSA MOJTHUM

[Ton BTOPUYHBIMH BO3AECUCTBUSAMHM MOJHHM TOJIPAa3yMEBAIOTCS SIBJICHHS BO
Bpemsi OJM3KHUX pa3psoB MOJHUHM, COMPOBOXKIAIOUIMECS TMOsBIeHHEM &89
pazHOCTEel TOTEHIMAJIOB HAa KOHCTPYKUMSX, TPyOOmpoBOJaX H MPOBOAAX
BHYTpH MOMEIICHUN U COOPYKEHH, HE MOIBEPraroIIUXCsl HEMOCPEACTBEHHOMY

4



npsMomy yaapy. OHM BO3HUKAIOT B PE3YyJbTaTE I1eKMPOCMAMUYECKOU U
anekmpomazHumuou unoykyuu. K HUM MOXHO OTHECTH TaKXe IOSBICHHUE
pa3HOCTEN IMOTEHUHUAIIOB BHYTPU IOMEUIEHUN BCIEACTBHE 3aHOCA BBICOKHX
MOTEHIUAJIOB Yepe3 HAA3EMHbIE U MOA3EMHbBIE METAJUIMYECKHE KOMMYHUKAIIUH
(TpyOOTIIPOBO/IbI, KaOer, BO3AYIITHbIC JIMHUH).

Onexmpocmamuyeckas unoykyus. HakorieHue B Tpo30BOM 00Jlake U
YaCTUYHOE TEepeMelIeHre 3apsoB B (HOPMUPYIOIIUNCS KaHal MOJIHUU B €€
HayaJbHOM  CTaJAMM  BBI3BIBAET  CKOIUIEHME  CBA3AHHBIX  3aps/iOB
MPOTHUBOIIOJIOXKHOTO 3HAKa HAa MIOBEPXHOCTH 3€MJIM U Ha3€MHBIX 0OBEKTOB.

Pa3BuTre 53THX MPOIECCOB MPOHUCXOAUT OTHOCUTEIBHO MEIICHHO,
NO3TOMY NEpPEMENICHUE 3apsAJ0B HE BBI3BIBAET BHYTPHU HA3€MHBIX OOBEKTOB
3aMETHBIX PAa3HOCTEH NOTEHIMAJIOB, HECMOTPS HA BBICOKHE COINPOTHUBIICHHUS
YTEUKH.

B craguu r1iaBHOrO paspsiia OCBOOOXKIECHHE CBSI3aHHBIX 3apsJiOB
IPOUCXOJHUT HACTOJIBKO OBICTPO, YTO MOTYT BO3HUKHYTh CYIIECTBEHHBIE
Pa3HOCTU NOTEHIHMAIOB MEXAY METANIMYECKHMMHM KOHCTPYKLUUSMH U 3€MIIEH,
BbI3BaHHbIE IPOTEKAaHHUEM TOKOB dYepe3 OOJIbIINE COMNPOTUBICHUS YTEUKH.
Pa3HocTH mOTEHIMAIOB Aake IPH yAapax MOJHUU Ha paccTtossHuM 100M oT
3JaHAs. MOT'YT JOCTUTaTh JECITKOB M COTEH KHUJIOBOJIBT M BBI3bIBATh UCKpPHI B
BO3JIYIIHBIX IIPOMEKYTKAX.

HecMmotps Ha mMallyto SHEpruto, UCKpbl MOTYT OBITh IPUYMHOMN B3PHIBOB B
MOMEMICHHSIX CO B3PHIBOONACHBIMU KOHLEHTPALMSIMU TOPIOYUX CMECEH rasos,
napoB W neuied. Ha Takux ycTpoMcCTBax, Kak IPOBOAA BO3AYIIHBIX JIMHHUU
(3MEKTPUYECKUX JIMHUW CBSI3U), OCBOOOIUBILIMECS 3apsbl PACHPOCTPAHSIOTCS B
BUJIE BOJIH M CO3JAIOT HANPSKEHUS IO OTHOUIEHUIO K 3€MJI€ B IECSTKUA M COTHH
KHJIOBOJIBT, CIIOCOOHBIE BBI3bIBATh B HUX MOIIHBIE HCKPOBBIE Pa3psi/Ibl.

Onexmpomacnumnas uHOykyus. Pa3psg  MOJHHMM  CONPOBOXKIAETCA
MOSIBJIECHUEM B MPOCTPAHCTBE OBICTPO M3MEHSIOIIETOCS BO BPEMEHU MAarHUTHOTO
nosisi, uHaynupymomero 3JIC, cnocoOHy0 BbI3BaTh HCKPOOOpa3oBaHUE B
KOHTYpax W3 pPa3JM4YHbIX MPOTSIKEHHBIX  METALIMYECKUX  IPEAMETOB
(TpyOOnpoBOJIOB, BO3yXOBOJOB, IPOBOAOB, KabOenei). Ilpu mnomHOCTHIO
3aMKHYTOM KOHType WHAyuupoBaHHas OJIC BBI3OBET 3JIEKTPUYECKHA TOK U
HEOOJIbIIOE HAarpeBaHUWE €ro 3JIEMEHTOB, HE IPEACTaBIAIONIEEe, KaK MPaBUIIo,
Kakoi-mbo omacHocTH. 90 KoHTypbl MOTYT OBITh HE3aMKHYTHIMH WJIM UMETh
IJIOXHE KOHTAKThl B MECTax COoeauHEeHMM (BO (uraHIiax TpyOONpoOBOAOB), TIiE
OJIC u MOXET BbI3BaTh UCKPEHHE. 3HAYNUTEIILHOE MOBBIIMICHUE MOTEHI[MAla Ha
MOJIHUEOTBOJIE MpU MPSMOM yJlape€ MOJIHUM MOXET BBI3BATh MEPEKPHITHE
U30JISIUU TI0 BO3TYXY, 3€MJI€ WM JIEPEBY HA YACTH yKa3aHHBIX KOMMYHUKAIUH.
HckpooOpazoBaHre BHYTPUM B3PHIBOOMACHBIX 3/IaHUN, O0OYCJIOBIMBAEMOE
3aHOCOM BBICOKOTO TMOTEHIMajda MO KOMMYHHUKAIUSM, SIBJISIETCS HMCTOYHHUKOM
B3pbIBA U MPEJICTABIISIET CEPHE3HYIO OMACHOCTD JJIS JIIOJIEH.

Knaccuduxkanus 31aHus U COOPYKEHHUH M0 YCTPOMCTBY MOJIHEE3aAUThI

Cucrema MepONpPHUITHI, HANPABIEHHBIX HA HEUTpAIM3aLUI0 OMACHOro
BIMSIHUSL aTMOC(HEPHOrO 3JIEKTPUYECTBa, O0OECIEeYNBAIONINX OE30MacHOCTb
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JHOJEH, COXPAHHOCTh 3[JaHUH U COOPYKEHHI, 000OPYIOBAHMS U MAaTEPUAIOB OT
B3PBIBOB, PA3pPYyILICHUHN U IT0Kapa, HA3bIBAETCSI MOJIHUE3AIMNUTON. B 3aBucuMoCTH
OT XapakTepa HEOOXOJUMBIX MEPOINPHUSATUN MO MOJHHUE3AIUTE BCE 3AAHUS U
COOPY>KEHUS PA3CIISIOTCA Ha TPU KaTErOPUH.

llepsas kameeopus — HauboJee OINACHBIE MPOMBIILIICHHBIE 3JaHUS U
COOpPYKEHUS, B KOTOPBIX JACHCTBHE MOJIHUU MOYKET NPHUBECTH HE TOJBKO K
NoXKapy, HO W B3pbIBY M TMOBJEYb 3a CcOOOH OOJbIIME pa3pylIeHUs WU
YeJIOBEUECKHE JKEePTBbI (CKIaZbl CO B3PHIBOOMACHBIM HMMYIECTBOM M T.IL.).
Cornacuo IlpaBunam yctpoictBa anekTpoyctaHoBok (IIV3) st 00beKTHI
oTHOcsATcA K kiaccy B—Iu B — 1l

Bmopasa kamezopus — 30aHHASIT U COOPYKEHHsI, OIACHBIE B OTHOLICHUU
B3pbiBa. OJHAaKO B3pHIB HE MOXET TMOBJICYb 3a COOOW 3HAYUTEIbHBIC
pa3pylIeHUs U YEJI0BEUYECKUE )KEPTBbI, TOCKOJIBKY B3PBIBOOIIACHBIE M FOPIOYHE
BEILIECTBA XPAHATCA B CIENUAIBHON WM MeTaiutndeckou tape. Cornacho 11YD
3TU 00BEKTHI OTHOCSTCS K kiaccy B—1la, B—16u B —lla, B —Ir.

Tpemwvsi kamecopusi — BCE 30aHUS U COOPYKEHUS, 11 KOTOPBIX IPSMOM
y1ap MOJIHMM NPEJCTABISET OMACHOCTh TOJIBKO B OTHOLICHUM Pa3pyLICHUN U
noxapoB. CoryacHo ITYD[5] atu 06bekThI oTHOCATCS K Kiaacey I1 - 1, IT- 11, IT—
Ia u IT - 111

3amuTa 31aHUI U COOPYKEHUIl OT MPSAMOT0 BO31eiiCTBUII MOJIHUH

HeoOxoaumocTh M CTENEHb MOJHHUE3AIUThl OOBEKTa ONpenessieTcs B
3aBUCUMOCTH OT TPO30BOIl JI€ATEIbHOCTH B MECTE PACIIONIONKEHUSI 00BEKTA, €ro
oKapo- M B3pbIBOONAcHOCTH. CpemHss Trpo30Bas AEATEIBHOCTh 3a TOJ
ONPENEIAETCS M0 KapTe CPEIHETOA0BOM MPOJOHKUTEIBHOCTH IPO3 B Yacax WA
Ha OCHOBaHUHU O(DUIMAIIBHBIX JAHHBIX MECTHOM METEOPOJOTMYECKOW CTAHIIUH.
Tak, cpenHee 4uCiIo IPO30BBIX JHEW B TOAY I TOPOJOB EBpONENCKON YacTh
cocraBisier oT 5 no 39, nna Kaskaza 50 — 68. I'eorpaduueckue pailoHbl C
KOJIMYECTBOM I'PO30BBIX AHEH B roxy 10 10 mpuHATO cunTaTh €1a00 rpO30BHIMH,
ot 10 mo 30 muelt — rpo3oBeiMU U Oosee 30 gHEH — CHIIBHO Tpo30BbIMU. Eciu
YUCJIO TPO30BBIX JHEW B roay MeHee 10, TO yCTpOHCTBO MOJHHME3ALIUTHI
HEIeJIeCO00pa3Ho, 3a WMCKIIOUECHHUEM OTICNIbHBIX 3[aHUA W COOPYKECHHM, B
3aBUCHMOCTH OT UX II0KapHOU OIACHOCTH U LICHHOCTH.



Puc. 5.1 Tumsl MOTHMEOTBOAOB U UX 3aIlIUTHBIE 30HBI:
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a) OIMHOYHBII CTEPAHKHEBOI MOJIHUEOTBO/I; B) TPOCOBBIN (aHTEHHBI) MOJIHHEOTBO/; B) ABOMHOM CTEpKHEBOM
MOJIHHEOTBOJ

3ammTa 34aHUN U COOPYKEHHUM OT NMPAMBIX YIapOB MOJIHUM OCYIIECTBISAETCS
MosHMEeOoTBOAOM  (puc. 5.1), cocrosmM W3 MOJHHMENPUEMHHUKOB 1,
BOCIIPUHUMAIOIIMX HEMOCPEACTBEHHO Ha ceO0sl pas3psA] MOJIHUHU, 3a3€MIISIFOLIUX
YCTPOMCTB 3, cCiyXalux [Uisi OTBOJA TOKAa B 3€MJI0 UM TOKOBOAOB 2,
COCIMHAIONIMX MOJIHMEIPUEMHHUKU C 3azemiurensmu. llpm ynape mosHun
paspsa aTMOC(HEpHOro 3NIEKTpUYECTBA MPOXOAUT YEpe3 MOJHUEOTBOJA, MUHYS
3alUIIaeMoe 3JaHue Win coopyxeHue. Crnocod 3amuThl OT MPSMBIX YAapoOB
MOJIHUM BBIOMPAIOT B 3aBHCHUMOCTH OT XapakTepa M KaTeropuu 3IaHHs WM
COOpYKECHHUS.

31aHUs U COOPYKEHUS MEPBOM KATErOpUHU BHICOTOM 10 30 M 3aIMIIar0TCS
MOJIHUEOTBOJAMH, YCTaHaBJIMBAEMbIMU OTACJIIBHO MJIM HAa CaMOM OOBEKTe
3alllUThl, HO W30JUPOBAaHHO OT Hero. OObekThl Bbime 30 M 3alIUIIAIOT
HEU30JUPOBAHHBIMA MOJTHUEOTBOIaMH, YCTAHABIMBAEMbIMU Ha CAaMOM OOBEKTE.
OOBeKThl BTOPOM KATETOpUM 3alIMINAIOT B OCHOBHOM MOJIHUEOTBOAAMH,
yCTaHaBJIMBAEMbIMU HENOCPEJICTBEHHO Ha 00bekTe. B 00beKTax TpeTheil
KAaTerOpUH, PACIOIOKEHHBIX B CJIA0OTrpO30BBIX reorpauyueckux paioHax,
MO>XHO OTPAaHUYMUTHCS 3a3€MIICHMEM METAIMYECKOM KpPBIIIU 34aHUs, KOTOPOE
CILYKUT MOJIHUETIPUEMHHUKOM.

JInsg 30aHUA M COOPYKEHUM IMEPBOM KATErOpUM IPEIyCMATPUBACTCS
pa3le’abHOE 3a3€MIICHHE OT MEPBUYHOIO M BTOPUYHOIO IMPOSIBICHUS MOJIHHM;
JUIs1 0OOBEKTOB BTOPOIl KaTeropuu JAOIYyCKAETCs €IMHOE 3a3E€MIICHHUE.

Jlns 3ammThl OOJBIINX IUIOIMIAACH, a TaK K& IS OOJbIICH HaIeKHOCTU
30HBI 3aIIUTHI, TPUMEHSIIOT MHOTOKPATHBIE CTEP>KHEBbIE MOJIHUEOTBO/BI.

CrepxHeBOl MONHMEOTBOJ (puc. 5.1a) MOXeT ObITh OAMHOYHBIA — C
OJIHUM CTEpXHEM, ABOMHOU — C IBYMS OTJEIBHO CTOAIIMMHU CTEPKHSAMU (pHC.
5.1B) U MHOTOKpaTHBI — ¢ TpeMsl U 00Jie€ OTJAEIBLHO CTOSIIUMU CTEPHKHSIMH,
o0pa3zyronmMu 00IITYIO 30HY 3alUTHI.

TpocoBblii  MOMHHUEOTBOA MOXET ObITh (puc 5.10) OAMHOYHBINM,
COCTOSILIUN M3 OJHOrO Tpoca (AaHTEHHBI), 3aKPEIJIEHHOTO Ha ABYX OIMOpax, Mo
KKJ0M M3 HUX MPOKJIAIBIBAETCS TOKOOTBOM, NPUCOEANHEHHBIN K OTAEIBHOMY
3a3€MJINTENII0 Y OCHOBAaHWs, W JBOWHOW, COCTOSAIIMM M3 JABYX OJMHOYHBIX



TPOCOBBIX ~ MOJIHUEOTBOJOB  OJAMHAKOBOM  BBICOTBI,  PACIHOJIOAKEHHBIX
napajieIbHO U JEHCTBYIOIIUX COBMECTHO, 00pa3ys OOIIyI0 30HY 3aIUTHI.

MosnHHeTpUEeMHHUKN HW3TrOTaBIMBAIOTCS MPEUMYIIECTBEHHO W3 CTaJH.
JlnuHa crepkHEBBIX MOJIHMEOTBOIOB OT 200 1o 1500 MM, miomangs ce4eHus He
meree 100 M.

ToKOOTBOJBI HM3rOTaBIMBAIOT W3 CTaJbHON TMPOBOJIOKH CEYEHUEM HE
MeHee 35 MM M3 MHOTOXHIBHOTO TPOCA HITH CTAIH JF000T0 IpO(HIIS H MapKH.

B kadecTBe MOJHUENPUEMHUKOB MOHO MCIOJb30BaTh METAJUITMYECKUE
KOHCTPYKIIUU 3aIUIIAEMBIX 00bEKTOB: TPYObl, 1e(IEKTOPHI, PEIIETKH U APYTUE
KOHCTPYKIIMH, BO3BBIIIAIONIUECS HAl OOBEKTOM.

30Ha 3alUTHl OJJUHOYHOTO CTEPKHEBOTO MOJHUEOTBOA BhicoTol  H <
60 M mnpexacraBisier cobOoil koHyc (puc 5.la). OcHoOBaHMEM KOHyca WIH
TpaHUleH 30HBI 3aIUTHI HA YPOBHE 3€MJIU SABJISIETCA OKPYKHOCTh pauycoM I =
1,5 H. 3amuTHas 30Ha MpeacTaBisieT cooor Konyc Bbicotoit h = 0,8 H.

MonHue3amure  MOAJIEKAT  OMOPbl  BO3AYIIHBIX  JIMHUW  CBSI3H,
PaauOTPaHCISUMOHHBIX CETE M aHTEHHO—MAaYTOBBIE COOPYKEHHS, COCTOSIINE
U3 AaHTEHHBIX ONOp, AaHTeHH, (UIEPHBIX JHWHHUM, BKJIOYas BBOABI UX B
TEXHUYECKUE 3/IaHMUS.

JIns 3alUTHl OMOpP BO3AYIIHBIX JIMHUM CBSI3U U PAJUOTPAHCISIIUOHHBIX
ceTeld OT YyAAapOB MOJIHUM HCHOJIB3YIOTCS CTEPKHEBBIE MOJIHUEOTBObI,
YCTAHOBJICHHBIE HAa BCEX OTBETCTBEHHBIX OMNOpPax BO3AYIIHOW JIMHUM W Ha
y4acTKaX MePeCceUCHUs C BEICOKOBOJIbTHBIMU JTUHUSIMHU.

BBoabl paaMoTpaHCHSLMOHHBIX JTUHUM M BBOJBI aHTEHH B 3/IaHUE, JIA
3alUTHl  anmapaTypbl OT TMEPEHAIDKEHUM, BO3HHMKAIONIMX TOJ BJIUSHUEM
pa3psioB  MOJIHUM, Takke OOOpYIyHTCsl MOJIHME3auTon. JIjisi  3aniuThl
amnmapatypbl ¥ YCTaHOBOK OT TI€pPEHANpPSDKEHWM B BO3AYIIHBIX JIMHUSIX,
BO3HUKAIOIIMX TMPU TPO30BbIX paspsiax, Ha JHUHUSAX YCTAaHABIMBAIOTCS
HCKPOBBIC, TA30HAINOJIHEHHBIE WJIM BEHTWIbHBIC Pa3psAIHUKHU. 3a30pbl HCKPOBBIX
Pa3pSAIHUKOB PETYIUPYIOTCS B COOTBETCTBUM C JIEUCTBYIOIIMMH IpaBUIaAMU
TEXHUYECKOU 3KcIuTyaTanuu. [I[poBepka U peryinupoBKa 3a30pOB MPOU3BOIUTCA
BECHOU B Haydalie TPO30BOr0 MEPHOJA, MOCIE KaXKI0i I'pO3bl U MOCIE KAXKIOTO
MOSIBJICHUS] TOCTOPOHHETO HANPSIKEHUS HAa IPOBOJIAX JTUHUU.

MonHue3anmra aHTEeHHO-MAUTOBBIX COOPYKEHHH OT MPSAMBIX YIapoB
MOJIHUH OCYIICCTBIISIETCS] 3a3€MJICHUEM aHTCHHBIX OMOp M aHTEHHO-(UIECPHBIX
ycTpoicTB. Ecnu TexHonoruss paOoThl aHTEHHO-(QUACPHBIX YCTPOMCTB HE
JOMyCKaeT MX 3a3eMJICHUS, HEOOXOJUMO MapajiebHO BBOJY AHTCHHBI H
dbumepa aHTEHHbI B TEXHMYECKOE 3JaHUE PATUOCTAHIIUM yCTAaHOBUTH
IpO30pa3psIAHUK, HE BIMSIOMMK Ha paboTy TepeaaTdyuka U aTeHHO-(QUIEPHBIX
YCTPOMCTB.

MoHue3anmTHOMY 3a3eMJICHUI0 TOJICKUT KaKJIas MeTajuTMdecKas U
)Kene300€TOHHAsi aHTEHHas OMopa HE3aBUCHUMO OT WX KOJUYECTBA, a TaKXKe
OTTSDKKM METaJUIMYECKHX Madt. J[Jisi BeIpaBHUBAHUS BO3HUKAIONIUX TPU YIape
MOJIHUY BBICOKMX MOTEHI[MAJIOB MOJTHUE3AIUTHBIN 3a3€MIIUTEIb ONOPHI JOJKEH
UMETh JJIEKTPUUYECKOE COEAUHEHHUE C 3a3eMIIMTENIEM BJEKTPOYCTAaHOBOK
TEXHUYECKOTO 3/1aHMUSI.



JIiist MOJTHUE3AIIUThl KaOSIBHBIX JIMHUHN CBSI3U MPUMEHSIOTCS CIICAYIOIIHE
MEPHI:

- 3aIlIUTa C TOMOIIBIO IOJ3EMHBIX TPOBOJIOB;
- 3aIlIMTa C TOMOIIBIO BO3IYIIHBIX IPOBOIOB;
- UCTIOJIb30BAHUE TPO30CTONKUX KaOEeTIeH.

JInsg 3ammThl Kabenss OT yaapa MOJHHEH B 3eMjie IMapajuleIbHO eMy
IPOKJIA/IBIBAIOTCS 3alIUTHBIC MTPOBOJA (TPOCCHI) HA TIIyOWHE, paBHOW MOJIOBUHE
TTyOMHBI IPOKJIAIKK Kabensi, Ho He MeHee 0,4 M.

3ammra Kabeias ¢ TMOMOUIbIO BO3AYIIHBIX TPOBOAOB IMPOU3BOJUTCA
NOJBEIINBAHUEM Ha KPIOKAaX JEPEBSHHBIX OIMOpP JBYX CTaJbHBIX IPOBOIOB.
Bo3aymiHas JIMHUST CTPOUTHCS BIOJIb 3alIUIAEMOT0 KaOessl Ha PacCTOSIHAA 2 —
3 M ot ocu Tpanieu. [IpoBoaa 3ammTHOI nuHMK 3a3eMIsitoTes yepes 120 — 300
M.

3ammTe 0T BTOPHUYHBIX BO3eiiCTBHII MOJHUM (3JIEKTPOCTATHYECKOM
U JJIEKTPOMArHMTHOW MHAYKIHMHU) TOMJIEKAT 3MaHus U coopyxkeHus [ u II
KAaTerOpUH U HEKOTOPbIE BUJbI HAPYKHBIX YCTaHOBOK KiiaccoB B-1r u I1-111.

OHa moyTM Bcerga CoOYETAETCs C  3alIUTOM  OT  CTaTHYECKOTO
AIIEKTPUYECTBA. 3aIUTa 31aHUM | KaTeropuu OT AIEKTPOCTATUUECKON UHIAYKIINH
BBITIOTHSICTCS MPUCOETUHEHUEM METAJTUYECKHUX KOPITyCOB BCETO
o0Opy/loBaHUSI M METAUIMYECKUX KOHCTPYKUUM 3/1aHUs K 3alllUTHOMY
3a3€MJIMTENI0  AJIEKTPOYCTAHOBOK, JKEI€300€TOHHOMY  (yHIAMEHTy WIH
crnenuaibHOMYy 3azeMiuTento. Jlig 3ammTbhl OT MCKPEHUs, OOYCJIOBJIEHHOIO
AJIIEKTPOMArHUTHON WHIYKIIMEH, BCE TPYyOOIPOBOJABI M JPYTHE MPOTSHKCHHBIC
METaJUIMYeCKHe MPEIMEThI 37aHusl U 000PY0BaHUSI HAa y4acTKE UX B3aUMHOTO
commkenus Ha 10 cM W MeHbIIE HEOOXOIUMO JJIEKTPUUECKH COCIUHSTH
MepeMbIUKaMu yepe3 Kaxipie 20 M.

Jlnst kabenel ¢ METATMYECKUMU 000J0YKaMH UM OpOHEH MepeMbIuKU
JIOJDKHBI BBITIOJHATHCS U3 THOKOTO MEIHOTO MPOBOJHHMKA B COOTBETCTBUH C
yka3zanusmu[14].

Heobxoanmo Takke 00ecneuuTh MEPEXOIHOE CONMPOTUBIICHUE KaXJA0TrO
aNeKTpuueckoro koHtrakta He Oojnee 0,03 Om BO Bcex MecTax COEAWHEHUM
TpyOonpoBogoB (Hampumep, Ha 112 ¢nannax) u JApPYrux MPOTSHKEHHBIX
npeametoB. Ecimum mnepexonHoe conportuBienue Oonee 0,03 OM, TO Ha
COCIMHEHUHU YCTpPauBaeTCs NepeMbIUKa.

3ammTa OT ONACHOCTH 3aHOCA BBICOKOTO TMOTEHIHMANa MO JIMHUAM
anekTponepenaun HampsbkeaueM g0 1000 B cereit Ttemedona, pamuo,
CUTHAJIM3AIMN U JIp. 00ecreuynBaeTcss TEM, YTO BBOJ BO3IYIIHBIX JIMHUN B
3/IaHUS JOJIKEH OCYIIECTBIISTHCS TOIBKO KaOemsMu JInHOW He MeHee 50 M ¢
METaJUTMYeCKOd OpoHeN Wi 00O0JIOUYKOW WM KaOelsMH, TPOJIOKEHHBIMHU B
MeTauImuecknx TpyOax. Ha BBoje B 37aHME METAINTMYECKHUE TPYOBI, OpOHS |
000JI09KH Kabenei, B TOM YUCJIe C U30JIAIMOHHBIM MMOKPHITHEM METaUTMYECKON
o6onouku (Hampumep, AAIIIB, AAIIlN), momkHBI OBITH TPUCOETUHEHBI K
&Kesne300eTOHHOMY (DyHIaMEHTY 3aHUs WK K UICKYCCTBEHHOMY 3a3€MJIIUTENIO.

B Mecte mepexoga BO3AYUIHOM JMHUUM B KaOEJIbHYIO BCTaBKY
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MeTaJJIM4eckre 000JIOUKHM U OpoHs Kalens, a TakkKe IITHIPU MM KPIHOUbs
U30JISITOPOB JOJDKHBI MPUCOEIUHATHCA K 3a3eMIMTEN0. B 3TOM ke mecte
MEXY KaXJ0H KWION Kabess U 3a3eMJICHHBIMHU 3JIEMEHTaMH JIOJKHBI OBITh
YCTPOEHBI 3aKPBITHIE BO3AYIIHBIE UCKPOBBIE IIPOMEKYTKU C MEXKIIEKTPOIHBIM
paccTosiHUEM 2-3 MM WIH YCTAHOBJIEH HM3KOBOJIBTHBIA PA3PSAHMK, HAIIPUMED
PBH-0,5.

Y cnenyromeit Onwxkalield oOMoOpbl BO3AYIIHOW JIMHUKM - TaKxke
3a3€MJIUTENb M K HEMY JOJDKHBI OBITh NPHUCOEAMHEHBI IITBIPU U KPHOYbS
U30JATOPOB. I 3alIUTEI OT 3aHOCOB BBICOKMX ITOTEHIMAJIOB IO MOJ3EMHBIM
METAINTMYECKUM KOMMYHUKalUAM (TpyOOmpoBOABI, Kabelu B HapYKHBIX
METaJUTMYeCKuX 000J0YKax W TpyOax) IMpH BBOJE B 3JaHHE WIH COOPYKCHHE
3TM KOMMYHUKALIMM NPHUCOECIUHSAIOT K apMarype HX IKeIe300€TOHHBIX
byHIaMEHTOB, K 3a3€MJIMTENIO JJIEKTPOYCTAHOBOK WJIHM  CIEHUATBHOMY
3azemimTeno. B 3maHue ngomyckaeTcss BBOAUTH TPyOONpOBOAbI U Kabemw,
MOHTHpPYEMBbIE Ha ACTaKajgax. ¥ BBOJA B 3/[aHUE U HA IBYX OJIMKAWIIUX K 3TOMY
BBOJYy OIOpax 3CTaKa/bl TPyOOIPOBOABI U METAJUIMYECKUE 000JI0UYKU Kaleseil
IPUCOCIUHAIOT K 3a3eMJIMTENsIM. B KkauecTBe 3a3eMiuTeNel  CleqyeT
UCIIOJIb30BAaTh KEJIe300€TOHHBIE (PYHIAMEHTHI 3/1aHUS U KaXKIOU U3 OIop, a MpH
HEBO3MOKHOCTH - MCKYCCTBEHHBIE 3a3€MIIMTENMU. 3amuTa 31anuil 11 kareropuu
OT  JJIEKTPOCTATHUYECKOM HMHAYKUMH oOecrneuyuBaeTcss IMPUCOCTUHECHUEM
METANIMYECKUX KOPITYCOB BCEro OOOPYIOBaHMS K 3alIUTHOMY 3a3€MJICHHIO
AIIEKTPOYCTAHOBOK WIIH KE€JI€300€TOHHOMY (DYH/IaMEHTY 3JaHUS.

[1naBaromue Kpbliu (IOHTOHBI) PE3EPBYapOB B YCTAaHOBKAaX KjaccoB B-1r
u 11-III He3aBuCHMO OT MaTepuana KpbIll U KOPIIYCOB PE3€PBYapPOB COCIUHSIOT
rMOKUMH ~ METaJUIMYECKHMMHM  MEPEMbIYKaMU €  TOKOOTBOJAMHU  WIIH
METaJUIMYECKUM KOPITyCOM HE MEHEee YeM B JIByX TOYKax. 3amura oT
AIEKTPOMArHUTHON MHAYKIIMM BBIMOJHSAETCSA Kak U B 34aHusX | kareropuu, HO
NEepEeMbIUKM ycTaHaBiIMBaroTCs depe3 30 M B MecTax ONAcHOro CONMMKEHUS.
[lepembluku B MecTax coeAMHEHUN (Ha (uaHuax) TpyOONpOBOIOB U JAPYTUX
INPOTSKHBIX KOHCTPYKUMU HE TpeOyroTcs. BBOJ BO3AYLIHBIX JUHUHN JIHOOOTO
Ha3HAUEHUs HEMOCPEICTBEHHO B 3JaHue He jaonyckaercs. Heobxomumo
MPOKJIA/IbIBaTh KaOEIbHYI0 BCTaBKY OT BO3AYWIHBIX JHHHUM, Kak W ans |
KAaTErOpHH.

JUiss  3amuThl  OT 3aHOCa BBICOKMX TMOTEHLIHMAIOB 110 IMOA3EMHBIM
KOMMYHHKAIIMSIM TIPU BBOAE B 3JaHHE WIH COOPYKEHHE HMX HEO0OXOIHUMO
OPUCOEAUHUTH K JIIOOOMY M3 3a3eMiuTeNiel. DcTakaJHble TPyOONpoOBOIBI Ha
BBOJIC B 3/IaHHE CJIENYET MOAKII0YATh K 3a3€MIIUTENIO 3JIEKTPOYCTAaHOBOK WIIM
3a3eMJIMTENI0 MOJTHUEOTBO/Ia, a Ha OyKaled K BBOJLy ONOPE 3CTAKa/Ibl - K €€
xenezo0etoHHoMy  dyHaameHTy. [lpy  HEBO3MOXXHOCTH  HCMOJIb30BAHUS
dbyHIaMeHTa JOKEH OBbITh YCTAHOBJEH HWCKYCCTBEHHBIA 3a3€MIIUTENb,
COCTOSIIIUM M3 OJHOTO BEPTUKAIBHOIO WM TOPU30HTAIBHOIO DSJIEKTPOJA
JJIMHOU HEe MEHee 5 M.

3ammra 3ganui 11l kateropun. BBoa BO3AYIIHBIX JIMHUM HANpsHKEHUEM
1o 1000 B B 37maHMs MOKEH BBINOJHATHCS B COOTBETCTBHU C [5], a IMHUHK
CBSI3M, CUTHAJIM3aLUH, PAJAKO - TI0 YKa3aHUSAM COOTBETCTBYIOIIMX BEIOMCTB. JJid
3alIUTHl OT 3aHOCA BBICOKUX MOTEHIMAIOB TPYOONPOBOAB M METAITTMYECKHE
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000JI0UKH Kabesel, MPOJIOKEHHBIE Ha ACTAKaAax, CJIeNyeT MPUCOEAUHATH Ha
BBOJIE B 3/aHHE€ K 3a3€MIIMUTENSIM MOJHHEOTBOJOB WM K 3allUTHOMY
3a3€MJICHUIO JIEKTPOYCTAHOBOK.

IKCIITyaTAIUS MOJHUE3AMUTHBIX YCTPOHCTB.

VYcerpolicTBa MOJHUE3AIMUTH JOKHBL OBITh 3aJI0KEHBI B TPOEKT U
rpaduK CTPOUTENHCTBA WJIM PEKOHCTPYKIMU 3IaHUS WM COOPYKEHHS] TaKUM
o0pa3oM, 4yTOObI BBHINOJIHEHUE MOJIHHUE3ATUTHI TPOUCXOIUIIO OJHOBPEMEHHO C
OCHOBHBIMHU CTPOUTETHLHO-MOHTAKHBIMU padOTaMHu.

YCeTponcTBa MOTHUE3AWMNTBI 3JaHAN U COOPYKEHUM OT NPSIMBIX yIapOB
MOJIHUH, DJICKTPOCTATUYECKOM U DIIEKTPOMArHUTHOM MHAYKIMM U 3aHOca
BBICOKHX TTOTCHIIMAJIOB JIOJDKHBI OBITH MCIIBITAHBI M BBEICHBI B DKCILIyaTaIUIO K
Hayajay OTIENOYHBIX paboT, a mpu Haauyuu B3pbiBoomacHbX 30H (I u Il
KaTeropuu) - J0 Hayajga KOMIUIEKCHOTO ONpOOOBaHUS TEXHOJOTMYECKOIO
o0opy10BaHUs.

[Ipu stoMm odopmisieTcss U nepeAaeTcsl 3aKa3uhKy CKOPPEKTUpPOBaHHAs
IIpU CTPOUTEIBCTBE M MOHTa)K€ MPOEKTHAsl IOKYMEHTAlus MO YCTPOMCTBY
MOJIHME3AIIUTHl (YePTEkKH U TOSCHUTEIbHAS 3alKMCKa) M AaKThl MPUEMKH
YCTPOMCTB  MOJHHUE3AIIUTBL, B TOM 4YHUCIE aKThl [0  BBIIIOJIHEHUIO
MaJOJIOCTYMHBIX  DJIEMEHTOB  (MOJHUEIPUEMHUKOB, HX KpEIUIEHUH Ha
COOPY’KE€HHHU), aKThl HA CKPBIThIE Pa0OTHI MO MPUCOCTUHEHUIO 3a3eMIIUTENEH K
TOKOOTBOJIaM M TOKOOTBOJIOB K MOJTHUETIPUEMHHUKAM, 32 UCKIIFOUCHUEM CITy4acB
WCIIOJB30BaHUs CTaJbHOTO Kapkaca 37aHuUs B KauyeCTBE TOKOOTBOJOB H
MOJIHUETIPUEMHHUKOB, a TaKXKe pE3yJbTaThl 3aMEPOB COMPOTHUBJICHUU TOKY
MPOMBIILICHHONW YaCTOThI 3a3€MJIUTENIEH OTACIBHO CTOSAIIUX MOJTHUEOTBOIOB.

[Ipuemka B 3KCIUTyaTalMi YCTPOMCTB MOJHUE3AUIUTHI MTPOU3BOIUTCS
KOMUCCHEHN B COCTaBE MPEACTABUTEIICH 3aKa3unKa, TCHIOAPSAIHON U MOHTaKHOU
OpraHu3alyi, TPEACTaBUTENI MECTHBIX OpraHoB IlocroprexHanzopa (s
O0OBEKTOB HaJ30pa, MOJHAA30PHBIX [ocroprexHaa3opy), MpeICTaBUTENS
OpraHoOB rOCHOKHA30pa U Jip. (IPUMEPHBINA COCTaB).

Bcest TexHuyeckass TOKyMEHTalMs IO OKOHYaHUM TPUEMKH YCTPOMCTB
MOJIHUE3AIIUTHI MEepelaeTcsl OpraHu3aluy, BeAyluen ee dKCIuTyaranuio. B akre
MPUEMKU-CIIaYM CIIEAYeT YKa3blBaTh TapaHTUMHBIA CPOK pabOThl YCTPOWCTB
MoJHHe3amuThI[ 15].

KoHTpoJub cocTosiHus M 00C/Ty:KUBAHHME YCTPOCTB MOJIHHE3AIMThI

O} dexkTuBHOCTh ACUCTBUS YCTPOMCTB MOJIHME3AUIUThl B 3HAYMTEIbHON
CTEIICHH 3aBHCHUT OT UCIPABHOTO TEXHUYECKOTO COCTOSIHUS BCEX BJIEMEHTOB.
KoHTpoib 32 COCTOSHHEM YCTPOMCTB MOJIHME3ALIUTHI U ITPOBEAECHNUE PEMOHTA U
TEXHUYECKOTO OOCITYXUBAHMS JIOJDKHBI NMPOBOAMTHCS MO CUCTEME IUIAHOBO-
MPEAYNPEIUTEIBHBIX PEMOHTOB U OCMOTPOB.

IIpoBepka COCTOSIHUSA YCTPOMCTB MOJIHME3ALUTHI JOJKHA POU3BOIUTHCS
JUIs 30aHUN U coopykeHui | u Il kareropuum - oMH pa3 B TOJ Nepe] HayajaoM
TPO30BOTO Ce30HA; M 3AaHui u coopyxeHuid Il kateropum - oguu pa3 B 3
roja.

[lens peBu3nn cneayromas:
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IIPOBEPUTH HALEKHOCTH JIJIEKTPUYECKOUW CBA3M MEXKIAY TOKOBEAYIIUMHU
3JIEMEHTaMU (B MECTax CBapKH, B OOJITOBBIX U MPOUYUX COCTUHEHHSIX);

BBISIBUTH 3JIEMEHTHI B 3alUTHBIX YCTPOMUCTBAX, TpeOyIOLIME 3aMEHbI WU
YCUJIEHUS M3-3a MEXAHUYECKHUX MTOBPEKICHUI;

ONPENEIIUTh CTENEHb Pa3PYLICHHUS KOPPO3HEN OTIAEIBHBIX SJIEMEHTOB
MOJIHUE3AIIUThI, MPUHITH MEPBI M0 AHTUKOPPO3UIHON 3aIIUTE U YCUJICHUIO
AJIEMEHTOB, MMOBPEKICHHBIX KOPPO3UEH;

POBEPUTH COOTBETCTBHE YCTPOMCTB MOJHUE3AIIUTHl KATETOPUH 3AaHUS
WJIU YCTaHOBKH;

U3MEPUTH COINPOTUBIICHHE BCEX 3a3¢MIIMTENEH OTAEIBHO CTOSLIUX
MOJHHUEOTBOOB.

[Ipu mpeBBIIIIEHUH COMPOTUBIICHUS 3a3eMIIMTENs Oojiee 4eM B 5 pas, Mo
CPaBHEHMIO C pPe3yJIbTATAMU COOTBETCTBYIOIIMX 3aMEPOB HA CTaJUU NPHUEMKH,
CJIeAyEeT MPOBOAUTH MOJIHY PEBU3UIO 3a3EMIIUTEIIS.

Ha ocHoBaHuM peBH3UH ONpEAENstoT OO0OBEM MpPEeaylnpeauTeIbHOIO
PEMOHTa YCTPOWCTB MOJIHUE3AIIUThI, KOTOPBIM JOJKEH ObITh 3aKOHYEH K
Hayajly TpO30BOr0 Ce30Ha (MapT - AJI I0KHBIX U anpenb - JUIsl HEHTPaJIbHBIX
paiioHoB P®). Menkue Tekylme peMOHThl MOJHUE3AIIUTHBIX YCTPOUCTB MOTYT
OBITh MPOU3BEJCHBI BO BPEMs IPO30BOT0 CE30HA, KalUTAJIbHBIE - B HETPO30BOE
BpeMs roja.

HenocratouHo kBanu@UUUpPOBaHHBIM HAA30p 3a COCTOSSHUEM U
COOTBETCTBHEM MOJIHME3aUIUThl TpeOOBaHUSAM MOXKapHOW Oe30macHOCTU
INPUBOJUT K TOMY, YTO CTPOWUTEIIBHO-MOHTAKHBIE M TEXHOJIOTMYECKHE
U3MEHEHUs] Ha OOBEKTE MOBBIIIAIOT CTENEHb €ro MOXKapOB3PHIBOONACHOCTH, a
MOJIHHE3aIIUTa OCTAaeTCsl 0€3 N3MEHEHU .

BricokokBanupuImpoBaHHbIN HaJ30p 3a MOJIHUE3AIUTHBIMU
YCTPOMCTBAMHM MOKET OBITh JAOCTUTHYT Ha TaKUX OOBEKTaX, Ha KOTOPHIX B
COCTaBE DBJIEKTPOIlEXa CO3[aHa CHeluaibHas Trpynna wuid Opuraza,
3aHUMAIOIIASACA BONPOCAMM DKCILIyaTallMd MOJIHUE3AUIUTHBIX YCTPOMCTB H
YCTPOMCTB MO 3aIIUTE OT CTATUYECKOTO JJIEKTPUUYECTBA. | JIABHBIA 3HEPreTHUK
(UMM HAYANBHUK OJIEKTpoleXa) JOJDKEeH pa3paboTaTb MHCTPYKIHMIO IO
DKCIUTyaTallUM YKa3aHHBIX YCTPOMCTB, YYMTBHIBAIOLIYI0 BCE KOHKPETHBIE
0coOeHHOCTH 00BeKTa. JInila, MpOBOAAIINE PEBU3UIO MOJTHUE3AITUTHI, TOJKHBI
COCTaBJISITh AKT OCMOTpA U MPOBEPKH € yKa3aHUEM OOHAPYKEHHBIX Je(EKTOB.

Pesynprarel peBU3MM MOJIHME3AIUTHBIX YCTPOWCTB II0 3aIUTE OT
pa3psiAOB  CTaTHUYECKOTO  DJJIEKTPUYECTBA,  MPOBEPOYHBIX  HMCHBITAHUI
3a3€MJIIOLIUX YCTPOMCTB, PEMOHTOB M T.J. 3aHOCSATCA B DKCIUTYyaTAllMOHHBIN
YKYpHaJ TIPOU3BOJIbHON (DOPMBI.

[Tocne xaxnou rpo3bl CIEAYET TUIATEIBHO OCMOTPETH BCE YCTPOMCTBA
MOJIHME3AlIUThl B  LENSIX BBIABICHUA MNOBpexaeHU. OOHapyXKeHHbIE
HEHCIIPABHOCTH U Ie(DEKThI 3aHOCSTCS B aKT OCMOTpa U ycTpaHstoTcs[15].

KonTpoabHbIe BONIPOCHI

1. Ilenb NpoBEpPKH COCTOSIHUS YCTPOMCTB MOJIHAE3AIUTHI

12



. CiocoOpl 3amuThI 3AaHUS OT IEKTPOCTATUYECKON WHIYKITUH.

. [losicHUTB SIBIIEHUE IEKTPUUECKOTO BO3ACUCTBHUS MOJHUN

. Kimaccuduxanust 31anuii o yCTpouCTBY MOJIHE3AITUTHI.

. [lepeuncaute OCHOBHBIC YACTH MOJIHEIIPUEMHUKA.

. Kitaccuduxanust coopyxeHuit o ycTponcTBY MOJTHE3AIUTHI.

. CiocoOBblI 3aIUThI 31aHUS OT DJIEKTPOMArHUTHON MHIYKITUH.

. I1osICHUTD sABJIEHHE MEXaHUUECKOTO BO3ICUCTBUS MOJIHHU.

31aHus  KaKOM  KaTreropud  3alluiiaeT JBOMHOM  TPOCOBBIM
MOJIHUEOTBO1?

10. TlossicHUTH SIBJICHHE TEPMUYECKOTO BO3ICHUCTBUS MOJIHUN

OO ~NOUTAWN
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