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NMPEANCIOBUE

«VHCTpYKIIUS IO YCTPOUCTBY MOJHUE3AIIUTHI 31aHHI, COOPYKEHUH U P OMBIIUICHHBIX KOMM YHUKALIUI»
pa3paboraHa B3amMeH «/HCTpYKIHMM 1O YCTPOWCTBY MOJHHE3AIIMTHl 3HaHUH W coopyxkeHui» (P
34.21.122-87), kotopas neiictBoBaida ¢ 1987 T., HO B COBPEMEHHBIX YCIOBHSIX OHAa HYKJalach B
CYLIECTBEHHOH JOpa0OTKe.

B npencrasiennoM Buzne MHCTpyKIMA CONEPKUT OCHOBHBIE MOJIOKEHHSI 110 MOJHHME3AIIUTE OT MPSIMBIX
yIapOB MOJIHUH U 3aIIUTE OT BTOPUYHBIX MPOSBICHUI MOIHUM.

[Ipu  paszpaborke HacrosAmieid MHCTPYKIMHM  HCIOJNB30BaHbI  CTAaHAAPTHl  MEXKIYHApOIHOM
anexTporexHuueckoir xkomuccun (MDOK), obmepoccuiickue crangaptel ('OCT) u BemoMCTBEHHBIE
nokymeHTsl (ITY 3, P/I). DTo mo3BOIMIO COrfiacoBaTh OTEUYECTBEHHBIE HOPMBI ¢ MEK/yHAPOTHBIMH.

B HHcTpykumio BHepBbIE BKIIOYEH psJl HOBBIX IMOJOKEHHWH, B.TOM YHCIE II0 3aIlIUTE€ OT BTOPHYHBIX
BO3ACUCTBHI MOJIHUH, 110 3aLIUTE SJIEKTPUUECKUX U ONTHYECKHX KadeJei CBSI3M OT yaapoB MOJHHUH, MO
30HAM MOJIHHE3AIIUTHl OOBEKTOB € HaAeKHOCTBI0 0,999, Mo HOPMHPOBAHHBIM IMapaMeTpaM TOKOB
MOJIHUH, 110 30HaM 3alIUThI COrJacHO TpedboBanus MOK.

Hacrosimast wHCcTpykiust «MHCTpyKUMsS 1O YCTPOMCTBY MOJIHME3AIIUTHl 37aHUH, COOPYKEHUM U
MIPOMBIIIUIEHHBIX KOMMYHHKAINID yTBepKaeHa npukazom Munsaepro Poccuu Ne 280 ot 30.06.2003 .

B kauectBe cmpaBouHoro J/lomosjHeHuss B HAcCTOAIIEE M3JAaHHE BKIIOYEH pasjiel, peKOMEH[YIOIIUN
MOPSIZIOK  BEJIGHHUS OKCIITyaTallMOHHO-TEXHUYECKOM JIOKYMEHTAIMK, MPUEMKH B OKCIUIyaTallUlo U
BOIPOCHI 3KCIUTyaTaIllUl YCTPOUCTB MOJIHUE3AIIUTHI.

B pampHeimeM mpenmosaraeTcs TakkKe BBITYCK CHENUalIbHBIX CIPaBOYHBIX J(OMOJHEHHH, KOTOpBIE
OynyT comepxaTb TOAPOOHBIE PEKOMEHAAIMH IO OTIENbHBIM paszienaM WHCTpyKLUH, CIIpaBOYHBIE
MaTepHaJbl, THIIOBbIE IPUMEPHI HCIOIb30BAHMS METOIHUK.

Wnctpykuust u cnpaBoyHoe JlomonHeHne K Hell paspaboranel cnenuanucramu: .M. Bazensaom, H.C.
Bepmunoit (OQHUH um. I''M. Kpxmxkanosckoro), P.K. Bopucoseiv (HII® 3JIHAIL, Mocksa), E.C.
Koneunnxum, b.K.Makcumoeiv (MOU (TV)), 3.JI. [loptHoBeM, C.A. CokonoBeiv (MTYCH), A.B.
Xnanoseim (AHO OY YMUTILI, Cankr-IlerepOypr).

Bce Bompocsl, 3ameuaHus ¥ OXeNaHus, Kacaroluecs HacTosmell MHCTpyKIuy, cienyeT HanpasiiTh 110
anpecy: 109074, Mockga, K-74, Kuraiiropoackuii nip. 7. Tocanepronanzop Poccun, ten/dakc 710-56-74,
ten. 710-57-06.

Ilepensmanue  Hacrosmie  MHCTpyknMHM — JTOJDKHO — OCYIIECTBISATHCS IO COIJVIACOBAHHMIO  C
INocanepronamzopom.

T'ocaunepeonadsop

1. BBEOEHWE
HNHCTpyKIUS 1O YCTPOWCTBY MOJHHUE3AIIUTHI 3AaHUN, COOPYXEHUN U MPOMBIIIICHHBIX KOMM YHUKAITUH
(mamee - MHCTpyKIMs) pacmpocTpaHseTcss Ha BCe BHIbl 3[JaHUH, COOPYKEHHH M IPOMBIIIJICHHBIE
KOMMYHHKAIIUK HE3aBUCHMO OT BEIOMCTBEHHOM MPUHAIIEKHOCTH U (POPMBI COOCTBEHHOCTH.
WHCcTpykuust mpenHasHaueHa M KCIONb30BAHUS TMpU  pa3paboTKe INPOEKTOB, CTPOUTENBCTBE,
JKCIUTyaTalllH, a TaKkKe MPU PEKOHCTPYKITUM 3/1aHUH, COOPYKEHUI U MPOMBIIIJICHHBIX KOMM YHUKALIUH.
B ciyaae, kornma TpeOoBaHUS OTPaciieBBIX HOPMATHBHBIX IOKYMEHTOB SIBIISIIOTCA 00Jiee KECTKUMH, YEM B
Hacrosied MHcTpykumu, mpu pa3paboTKe MOJHUE3ALIUTHl PEKOMEHIYETCS BBHINONHATH OTpPACIEBBIC
TpeboBaHUs. Tak ke PeKOMEHyeTCs MOCTYIaTh, KOraa npeanucanysi NHCTp KUY Hellb3sl COBMECTUTH C
TEXHOJIOTMYECKUMU OCOOCHHOCTAMHU 3allMIIaeMoro oObekra. [Ipm 5TOM cpeactBa W METOXBI
MOJTHHE3AIIUTHI BRIOMPAIOTCS UCXOMAS U3 YCIOBHS obecriedeHus TpeOyeMol HaIe)KHOCTH.
[Ipu pa3paboTke NPOEKTOB 3AaHUHA, COOPYKEHHMH W MPOMBIIUICHHBIX KOMMYHHUKAIIMHA I[TOMHMO
TpeOoBaHMii MHCTPYKIIMK YYUTHIBAOTCS JOMOIHUTEIbHbIE TPEOOBAHUS K BBIIOTHEHUIO MOJHHUE3ALTATHI
COTJIACHO IPYrUX NEUCTBYIOIUX HOPM, IIPABUII, HUHCTPYKLUW, TOCYAAPCTBEHHBIX CTAHAAPTOB.
[Ipu HOPpMHUPOBaHHK MOJHHE3AIIUTHI 32 UCXOJHOE MPUHATO TMOJOKEHHUE, YTO JI000e ee yCTpPOHCTBO He
MOXKET NPEAOTBPATUT PA3BUTHE MOJIHUHU.
[Ipumenenne HOpMaTHBa MPU BHIOOPE MOJHHE3AIIUTHI CYLIECTBEHHO CHIDKAeT PUCK ymiepda OT ynmapa
MOJHHH.
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Tunm u pasMelleHHe YCTPONCTB MOJMHHE3AlIMTHl BBIOMPAIOTCA HAa CTaJuH MPOCKTHPOBAHUS HOBOTO
00BeKTa, YTOOBI UMETh BO3MOXKHOCTh MaKCHMAJIbHO HCIIOJb30BaTh MPOBOASAIINE dJIEMEHTHI MOCIECTHETO.
D10 00neryut pa3paboTKy W HCIOJIHEHHE YCTPOUCTB MOJHHE3AIIUTHI, COBMEIIEHHBIX C CAMHUM 3JaHUEM,
MO3BOJUT  YAYYIIUTH €ro OCTETHMYECKHH BHUJA, TMOBBICUTh 3()(HEKTUBHOCTD  MOJHHUE3AIIHTHI,
MMHVMH3UPOBATH €€ CTOMMOCTb U TPYA03aTPaThI.

2. OBLUME NONOXEHUA

2.1. TepMuHbI 1 onpeaeneHns
Yoap monnuu 6 semnio - dNEKTpUYECKUU pa3psAa aTMOCHEPHOTO TIPOUCXOKACHUS MEKITY
TPO30BBIM 00JIAKOM H 3eMJIeH, COCTOSIINI U3 OTHOTO MJIM HECKOJIBKUX UMITYJTbCOB TOKA.
Touxa nopasxcenus - TOYKa, B KOTOPOH MOJHHS CONpPHKACACTCA C 3eMJICH, 37aHUEM HIIH
YCTPOWCTBOM MOJIHUE3AIUTHL. Y 1ap MOJHUU MOKET HMETh HECKOJIBKO TOUYEK TTOPAKECHUSI.
3awuwaemolii 06vexm -3AaHNE WM COOPYKEHHE, X YacTh WM MPOCTPAHCTBO, U KOTOPBIX
BBITTOJTHEHA MOJIHHE3AIHTa, OTBEYAIONIasl TPEOOBAHHSM HACTOSIIIETO HOPMATHBA.
Yempoiicmeo monnuesawumer - cucrema, O3BOJISIIOIIAS 3AIIUTUTD 31aHUE WK COOPYXECHHE OT
Bo3zeicTBUI MoaHUM. OHa BKIIIOYAeT B ceOsl BHEIIHUE (CHAPYKU 30aHUSI WM COOPYXKCHHUS) U
BHYTpCHHUE (BHYTPM 3IaHUsI WIH COOpPYXKCHHs) YCTpOWCTBA. B dWacTHBIX ciydasx
MOJIHUE3AIIITA MOKET COAEPKATh TOJHKO BHEIIHHE MIIH TOJILKO BHYTPEHHUE YCTPOMCTBA.
Yempoiicmea 3awumol om npambix y0apos Moanuu (MOJHUEOmME00bl) - KOMILIEKC, COCTOSIINAN
13 MOJHHETIPHEMHHUKOB, TOKOOTBOJIOB U 3a3€MIIUTEIICH.
Yempoiicmea 3awumol om emopuunvlx 8030€licmUll MOJHUY - YCTPOWCTBA, OTPAHUIHBAIOIIIE
BO3JICHCTBUS SJIEKTPUYECKOTO U MATHUTHOTO TIOJICH MOJTHUY.
Yempoiicmea 0ns ypasnueanus nomenyuanos -31€MEHTBl YCTPOICTB 3aIUThI, OTPaHUYUBAIOIINE
Pa3HOCTh MOTECHIINATIOB, 00YCIOBICHHYIO PACTEKAaHUEM TOKA MOJIHUHU.
Monnuenpuemmuoic - 9aCTh MOJIHUEOTBOIA, IPEIHA3HAYCHHAS JIJIS TTepeXBaTa MOJIHUH.
Tokoomeoo (cnyck) - 4acTh MOJHHEOTBOJA, MpEAHA3HAYCHHAS I OTBOJA TOKAa MOJHHH OT
MOJIHUETIPpUEMHHUKA K 3a3EMIIUTEITIO.
3azemnsiiougee ycmpoiicmeo - COBOKYITHOCTD 3a3€MIIMTENS M 3a3EMILIIOIIUX TPOBOIHUKOB.
3azemnumens — TPOBOASIIAS YaCTh WIIM COBOKYITHOCTH COCJUHEHHBIX MEXAYy COOOU
MPOBOAIIMX YaCTeH, HAXOJSAIMIUXCSA B AJIEKTPHUECKOM KOHTAKTE C 3eMJICH HErOoCpeICTBEHHO
WM 9epe3 MPOMEXKYTOUHYIO TPOBOISIIYIO CPEY.
3azemnarowuil KoHmyp - 3a3eMIISIFOIMIA MTPOBOIHUK B BUJEC 3aMKHYTOM METIIM BOKPYT 3[aHUS B
3eMJIe WM Ha €€ TIOBEPXHOCTH.
Conpomuenenue 3sasemiasioweco ycmpoucmea - OTHOLICHHE HANpsDKCHHUS Ha 3a3eMIIIOLIEM
YCTPOWCTBE K TOKY, CTCKAIOIIEMY C 3a3EMIIUTEIIS B 3EMITIO.
Hanpsiicenue na 3azemnsiiougem ycmpoiicmee - HaupsiKeHUE, BOZHUKAIOIIEE MTPU CTEKAaHUU TOKa
C 3a3eMJIUTENs] B 3€MIJII0 MEXKIy TOYKOH BBOJAa TOKA B 3a3eMIIMTENb W 30HOH HYJIEBOTO
MOTEHIHANA.
Coedunennas medxcoy coOOU Memaniiuyeckas apmamypa - apMarypa Kelie300eTOHHBIX
KOHCTPYKLHUI 374aHUs (COOpY)KEHHsI), KOTOpasi 00ecreynBacT 3JIEKTPUUICCKYIO HEMPEPbIBHOCTh
M.
Onacnoe uckperue - HETOIYCTUMBIN DJIEKTPUYECKHI pa3psl BHYTPH 3aIUINAEMOTO OOBEKTa,
BBI3BAaHHBIHN yIapOM MOJIHUH.
besonacnoe paccmosnue - MHHUMAIBHOE pACCTOSHHE MEXIY JABYMS IIPOBOISIIMMHU
DIIEMEHTaMHU BHE WJIM BHYTPH 3aIUIIAEMOTO OOBEKTa, MPU KOTOPOM MEXKAY HUMHU HE MOXKET
MIPOU30MTH OMACHOTO HCKPEHMUSL.
Yempoiicmeo sawumur om nepenanpsidicenuii - yCTpONUCTBO, IPEIHA3HAYEHHOE 7151 OTPaHUYCHUS
MEpeHaNpsHKCHU Ha  3alluIlaeMoM  O00beKkTe (Hampumep, pas3psSAHUK, HEIWHEHHBIN
OTPaHUYMUTEINb IEPEHANPSHKEHNUH UM UHOE 3alUTHOE YCTPONCTBO).
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OmoenbHo cmoawuli. MOJHUEOME00 - MOIJIHUEOTBOM, MOJHHETIPUEMHUKH W TOKOOTBOIBI
KOTOpPOTO PAaCIMOJIOKECHB TakuM 00pa3oM, 4TOoObI MyTh TOKAa MOJHUW HE HMEN KOHTaKTa ¢
3aIUIIAEMBIM 00BHEKTOM.

Monnueomesoo, ycmanoeieHHblil Ha 3auyaemMom 00veKkme - MOJTHUEOTBO, MOJHHCTIPUEMHUKH
U TOKOOTBOJBI KOTOPOTO PACIIONOXKEHBI TAaKUM OO0pa3oM, YTO YacThb TOKAa MOJIHHHA MOXKET
pacTekaThCs Yepe3 3aluiaeMblii OOBEKT WITH €T0 3a3EMIIATEIh.

30oHa 3awumuvl MOIHUEOMB0O0A - TPOCTPAHCTBO B OKPECTHOCTHM MOJHHUEOTBOAA 3aJaHHON
TEOMETPHUY, OTIWYAIONIEeCs] TEM, YTO BEPOATHOCTh yAapa MOJHHUH B OOBEKT, IIEIUKOM
pa3MeNIeHHBINA B €r0 00bEMe, He TIPEBHITIACT 3aJaHHON BETMIUHBL.

Jlonycmumasn 6eposimHocms npopuléa MOIHUY - TIPEACIBHO JOIMYCTUMAs BEPOSATHOCTL P yrmapa
MOJIHMM B OOBEKT, 3aIIMIIAEMBIN MOJHHEOTBO JAMHU.

Haoescnocmo 3awyumer onpenensiercst kak 1 - P.

Hpomvruunennvie xommynuxayuu — KaOeNbHBIC JUHHYM (CHUJIOBBIE, HH(OPMAIMOHHEIE,
M3MEPUTENIbHBIC, YIPABJIICHUS, CBSA3WM W CUTHAIM3AIMH), TPOBOJSANME TPYOOIPOBOJIEI,
HENpOBOASIINE TPYOOTIPOBOIbI C BHYTPEHHEH MPOBOSIICH CPENOH.

2.2. Knaccudumkauma 3agaHMn U COOpYKeHUN No YCTPOMUCTBY MOSTHME3aLWMUThI
Krnaccudukamnust 00bEKTOB ONpeesnseTcs Mo OMacCHOCTH YAapOB MOJIHUH /ISl CAMOTO O0BEKTa 1
€ro OKpPY)KEHHS.

HenocpencTteennoe oracHoe BO3AEHCTBHE MOJHHUH - 3TO MOKAPhl, MEXaHUYECKHUE TTOBPEXKICHHUS,
TpaBMbl JIIOJEH M >KMBOTHBIX, @ TaKXE IOBPESKICHUS DSJICKTPUYECKOTO M 3IEKTPOHHOTO
oOopynoBanus. [locneacTBusiMH ygapa MOJHHH MOTYT OBITh B3pBIBBI TBEPABIX, KUIKHX U
razoo0pa3HbIX MaTeprajIoB U BEIIECTB U BBIJCICHUE ONACHBIX MPOAYKTOB — PaJMOAKTUBHBIX U
SITOBUTBHIX XUMHUYECKHUX BEIIECTB, a TAKXKe OaKTEpUil U BUPYCOB.
VYnmapsl MOmHMH MOTYT OBITh 0c000 oOmMacHel IS HWH(GOPMAIMOHHBIX CHCTEM, CHCTEM
yIpaBieHUs, KOHTPOJIA U 3J1eKTpocHaO)eHus. il 3J1eKTPOHHBIX YCTPOMCTB, yCTAHOBJICHHBIX B
o0BbeKTax pa3HOTO Ha3HAYEHUs, TpeOyeTcsl creraibHas 3aluTa.
PaccmaTtpuBaembie 00BEKTBI MOTYT MOAPA3AETSITHCS HA OOBIUYHBIC U CHICLHAIbHBIE.
Ob6viunvie 00vbekmbl - KWIbIE M aJJMAHUCTPATHBHBIC CTPOCHHS, a TAK)KE 3aHUS U COOPYKEHHS,
BbICOTON He Oosee 60 M, mpenHa3HAUYECHHBIE [JIsI TOPTOBIM, MPOMBIIIJICHHOTO MPOU3BOACTBA,
CEJBCKOTO XO35HCTBA.
CneyuanvHvle 00beKmul:

00BEKTHI, MPEICTABIIONIME OMACHOCTD AJIs1 HEMOCPEACTBEHHOTO OKPYKEHHUS:

00BEKTHI, MPEICTABNISIONIAE OMACHOCTh IS COIMATLHON M (PU3MUYECKON OKpyXKaromien
cpenbl (00BEKTHI, KOTOPBIE NPU MOPAKEHUH MOJHUEH MOTYT BbI3BaTh BpeAHbIE OHMOJIOTHYECKUE,
XUMUYECKHAE U PATHUOAKTHBHEIE BEIOPOCHI);

mpouyne OOBEKTHI, Ui KOTOPBIX MOXET MPEAyCMaTpUBATBCS  CIIEUAJbHAS
MOJIHHME3AIUTa, HAalpHUMep, CTPOCHHs BbicOTOM Oojyiee 60 M, WIpOBBIEC IUIOIIAAKH, BPEMEHHBIE
COOPYKEHUS, CTPOSIIHAECS OOBEKTHI.
B 1a6n. 2.1 nanbl mpuMepsl pa3aeneHus: 00bEKTOB Ha YeThIpe Kiacca.
[Ipu cTpouTenscTBE U PEKOHCTPYKLUMH JJIT KKIOTO Kiacca 0OBEKTOB TpeOyeTcsl OmpeaeinTh
He0OXOIUMBIE YPOBHHM HAEKHOCTHU 3aILUTHI OT NpsAMbIX ymapoB monHuu (IIYM). Hanpumep,
0151 0ObIYHBIX 00BLEKMO8 MOXKET OBITh TPEUIOKEHO YeThIpe YPOBHS HAJISKHOCTH 3aIlIHTHI,
YKa3aHHbIe B Ta0I. 2.2.
Jlns cneyuanvhvlx 00beKmMo8 MEHUMAJIBHO JIOMTYCTUMBIN YPOBEHBb HAICKHOCTH 3amuUThl 0T [TYM
yctanaBnuBaercsi B mpenenax 0,9—0,999 B 3aBUCMMOCTH OT CTENEHH €ro OOILIECTBEHHOM
3HAYUMOCTH U TSDKECTH OXHMIAEMBIX MOCJIEACTBUI OT mpsAMOro yzapa mojiHud. [lo xemaHuio
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3aKa34rKa B IIPOCKT MOKET OBITH 3aJI0KEH YPpOBEHb HAACKHOCTH, HpeBLIH_IaIOH_[I/II‘/'I npeacibHO

JOTIYCTUMBIH.

Tabnuua 2.2 YpoBHu 3awmTtbl oT [MTYM ans o6bl4HbIX 00HEKTOB

YPpOBEHb 3aIUTHI Hanexxunocts 3ammtel ot [ITYM
I 0,98
11 0,95
111 0,90
v 0,80

Ta6bnuua 2.1 NMpumepsbl Knaccugpukaunmm o6sHEKTOB
OObeKT Tun o0bexra [TocnencTBust ynapa MOJHUHU

OOBIYHBIE 00OBEKTHI

Kunoit tom

OTKa3 BIEKTPOYCTAaHOBOK, MOXKAp W TOBpe-
xaeHue wumymectBa. OObBMHO HEOOIBIIOE
MTOBPEXKICHUE TPEIMETOB, PACIOJIOKEHHBIX B
MECTE y/iapa MOJHHH WM 3aJIEThIX €€ KaHAJIOM

®epma

[lepBoHauanbHO — MOXKap M 3aHOC OMACHOTO
HaIpsDKEHUs, 3aTeM MOTepsi  AJIEKTPO-
MUATAaHUSI C PUCKOM THUOEIM >KMBOTHBIX H3-3a
OTKa3a DJICKTPOHHOW CHCTEMBI YIPaBICHUS
BEHTWISILIMEH, N01a4¥ KOpMa U T.JI.

Teatp; mKkomna; yHH-

Orxkas 3NEKTPOCHA0KEHNUS (Harmpumep,
OCBCILIEHUS), CIOCOOHBIM BBI3BATH IAHUKY.

BepMar; crnopTuBHOe|OTKa3 CHCTEMBI MOKapHOM CHUTHAJIM3AlNH,
COOpYKEHHUE BBI3BIBAIOIIMKA 33JC€PKKY MPOTUBOMOXKAPHBIX
MEpPONPHUITHI
Orxkas 3NEKTPOCHA0KEHNUS (Harmpumep,
OCBCILIEHUS), CIOCOOHBIM BBI3BATH IAHUKY.
bank; CTpaxoBas N
OTka3 cHUCTeMbl TOXXapHOW CHUTHAJIU3ALUH,
KOMIIaHUS; KOMMEp-

yeckuit oduc

BBI3BIBAIOIIMM  3aI€P)KKY IMPOTUBOIOKAPHBIX
MeponpusaTuil. [lorepu cpeacts cBsizu, cOou
KOMIIBIOTEPOB C MTOTEPEN TaHHBIX

Orxkas 3NEKTPOCHAOKEHNUS (Harmpumep,
OCBCILIEHUS), CIOCOOHBIM BBI3BATH IAHUKY.
OTka3 cHUCTeMbl TOXXapHOW CHUTHAJTU3aLUH,

bonpHuma;  aerckui N
] BBI3BIBAIOIIMMA 33/IEPXKKY MPOTHUBOTIOKAPHBIX

caj; JOM IpecTape- N

HEIX meponpusituii. [lotepu cpencts cBs3u, cOoum
KOMIIBIOTEPOB C MOTepe naHHbIX. Hammawme
TSOKETO00TBHEIX W HEOOXOJMMOCTH ITOMOIITH
HETOIBHKHBIM JTFOJISIM
JloTToOTHUTEIBHBIE TTOCICICTBUS, 3aBHCSIIINE OT

[TpowmbinieHHbIC YCJIOBHI TTPOU3BOJCTBA — OT HE3HAYUTEIILHBIX

MPEATPUSITHS MOBPEXACHUN 10 OonbpImx yIiepOoB u3-3a
MOTEPh NPOAYKIIHHI

Myzen wu apxeono-|HeBocmoaHumas moTepst KYJTBTYPHBIX

THYCCKIE TaMITHUKH |IICHHOCTEH
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CriennanbHble Cpenctaa cBsi3u;|HemomyctumMoe HapylieHne KOMMYHAJIBHOTO
O00BEKTHI C|2JIEKTPOCTaHINN; o0CTyKUBaHHUS (TenexkoMMyHUKALUH ).
OTrpaHUYEHHON M0’KapOOTIacCHbIE KocBenHast omacHOCTh moxkapa i COCEOHHX
OIIaCHOCTBIO MIPOU3BOJCTBA 00BEKTOB
CriennanbHble Hedrenepepabatoi-
OOBEKTHI, BaroIIIHE HpeApH-
MpeICTaBIAIOINE sarus;  3anpaBouHblie|[lokapsl U B3pBIBBI BHYTPU OOBEKTa M B HE-
OIIacHOCTb JUIS | CTAaHLINH; PO~ |[TOCPEACTBEHHOW OJIN30CTH
HEMOCPEACTBEHHOTO |M3BOJACTBA MeETapA H
OKpY>KEHUS GeiiepBepkoB

XUMHYECKHM  3aBOJ;
CriennanbHble aToMHas anekTpo-|Iloxkap n HapymeHue paboTel 000PYIOBAHUS C
OOBEKTBI,  OMACHBIC|CTAaHUHUS, OHOXUMH-|BPEAHBIMH IMOCICACTBUIMH AJIST OKPYXKarolien
JUTSL SKOJIOTUH geckue (abpuku  H|cpeipl

naboparopuu

2.3. MapameTpbl TOKOB MOJSTHUU

[TapameTpbl TOKOB MOJHHUM HEOOXOAMMBI M1 pacyeTa MEXaHHYECKHMX U TEPMHUYECKHX
BO3JICHCTBUH, a TakXke /i HOPMHPOBAHMS CPEACTB 3alIUTBl OT AJIEKTPOMArHUTHBIX
BO3/JEUCTBUI.

2.3.1. Knaccudpumkaumsa Bo3gencTBUA TOKOB MOJTHUMN
J1 Ka)XZ10T0 YPOBHSI MOJIHUE3ALIUTHI ONPEACIISIOTCS MPEACIbHO AOMYCTUMBIE TTapaMeTPhl TOKa
MosHud. JlaHHBIE, TpHUBEIEHHBbIE B HacTosimed MHCTpyKUMH, OTHOCATCS K HHUCXOHSIIUM U
BOCXOZSIIIAM MOJIHUSIM.
CooTHOIIEHNE TOJAPHOCTEH pa3psiIOB MOJHUHM 3aBUCHT OT TeOTpa(UuIecKoro TMOJIO0KECHUS
MeCTHOCTU. B oTCyTCTBHE MeCTHBIX NaHHBIX npuHUMAaT 10 % pa3psAnoB ¢ MOJOKUTETbHBIMU
Tokamu U 90 % paspsmoB ¢ OTPULATEIBHBIMU TOKAMHU.
MexaHn4yeckue U TEpMHUYECKUE NEHCTBUS MOJHHUHM OOYCJIOBJICHBI MUKOBBIM 3HAYE€HUEM TOKa I,
MOJHBIM 3apSAOM (Oyon, 32PAIOM B UMITYIIBCE (O, U YACTBHOW dHEpTHEH W/R. Hambompme
3HAYEHUS ITUX MAPAMETPOB HAOJIOAIOTCS MPH MOJIOKUTENIBHBIX pa3psiaax.
[ToBpexxaenusi, BbI3BaHHbIE MHIYLUPOBAHHBIMU NEPEHANPSKEHUSIMHU, 00YCIOBICHBI KPYTU3HON
¢poHTa Toka MosHUU. KpyTusHa onenuBaercs B npeaenax 30 %-noro u 90 %-Horo ypoBHEH OT
HanOoONbIIero 3Ha4eHus: Toka. Hawmbomblee 3HaUeHWE HTOTO mMapaMerpa Habimomaercs B
MOCJIEAYIOLNX UMITYJIbCAaX OTPULIATEIbHBIX Pa3pPAI0B.

2.3.2. NMapameTpbl TOKOB MOJIHUM, NpeasiaraeMblie Arnsi HOPMUPOBaAHUA CPeAcCTB
3alWmThbl OT NPSAMBbIX yAapoB MOMHUU
3HaueHUs pacyeTHBIX MMapaMeTpoB JJIA MPHUHATHIX B Ta0i. 2.2 ypOBHEW 3allMIIEHHOCTH (Ipu
cootHomieHH 10% x 90% Mexny AOJSIMH MOJIOKUTEIBHBIX M OTPHULATENBHBIX pa3psaoB)
MpUBEACHHI B Ta0I. 2.3.
Tabnuua 2.3 CooTBeTCTBME NapaMeTpPoOB TOKa MOJTHUM U YPOBHEMN 3aLLMLLEHHOCTU

Tapamerp MoEAH YPOBEHB 3alTUTHI

| 11 11, IV
IIukoBoe 3HaueHUE TOKA [, KA 200 150 100
[onnsiii 3apsin Onom, Ki 300 225 150
3apsan B umnynsce O, K 100 75 50
Y nenwHas sueprus W/R, kJIx/Om 10 000 5600 2500
Cpenusist kpyruzHa di/dtsgey, KA/MKC 200 150 100
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2.3.3. MnoTHOCTbL yAapoB MOMHUU B 3€MJII0
[I70THOCTH yHapoB MOJIHUM B 3€MJIIO, BBIP@)KEHHAs 4Yepe3 YMUCIIO MOpaKeHWH 1 KM’ 3EMHO
MOBEPXHOCTH 3a TOJ, OMpEenessieTcs MO JaHHBIM METEOpPOJIOTHMYECKUX HAOIIOACHUN B MECTe
pa3mernieHus 00BeKTA.
Ecnmm xe mnoTHOCTH ymapoB MOJIHUM B 3eMill0 Ny HEM3BECTHA, €€ MOXHO paccuuTaTh IO
crenyromeii popmyse, 1/(kmToxm):
No=6.7*%T4 /100  (2.1)
rae T; — cpeaHeronoBas MpoJ0JDKUTEIFHOCTh TPO3 B Hacax, ONpEAeSeHHAs M0 PETHOHATBHBIM
KapTaM MHTEHCUBHOCTH TPO30BOH JESTEILHOCTH.

2.3.4. NMapameTpbl TOKOB MOJIHUM, NpeAsaraeMblie Arnsi HOPMUPOBaAHUA CPeAcCTB
3alUTbl OT IMEKTPOMAarHMTHbIX BO3AEeUCTBMA MOJSTHUMN

Kpome mexaHM4ecKHX U TEPMHUUYECKUX BO3ACUCTBUI TOK MOJHHH CO3/Ja€T MOIIHBIC WUMITYJIbCHI
3MIEKTPOMArHUTHOTO HW3JIy4EHHs, KOTOPbIE MOTYT OBITh NPUYMHOW MOBPEKACHHUS CHUCTEM,
BKJIIOUAIOUIMX O0OpYIOBaHUE CBSI3M, YOPABIEHUS, aBTOMAaTHKH, BBIYUCIWTENbHBIE U
WH(POPMALMOHHBIE YCTPOUCTBA | T.II. DTHU CIIOKHBIE U JOPOTOCTOSIINE CHCTEMBI HCIOIB3YIOTCS
BO MHOTHX OTpaciisiX MPOU3BOACTBa U OusHeca. VX moBpexneHue B pe3yibraTe yaapa MOJIHUU
KpallHE HEXeJaTeJIbHO II0 COOOpaKeHUsIM OE30MacHOCTH, a Takke SKOHOMHYECKUM
COO0OpaxXEeHUSIM.
Yaap MOJHMM MOXET coAepXarh JU00 EIUHCTBEHHBIM HMITYyJIbC TOKa, JIMOO COCTOSTH M3
MOCJIEAOBATEIbHOCTH UMITYJIbCOB, PAa3[CICHHBIX MPOMEKYTKAMH BPEMEHH, 3a KOTOpBIC
MpoTeKaeT ciabblii COMPOBOXKAAIMIN TOK. [lapaMeTpsl IepBOro MMITYJIbCa TOKA CYLIECTBEHHO
OTJIMYAIOTCSI OT XapaKTEePHUCTUK MOCICAYIOIINX HMITYJIbcoB. Huke mnpuBOAATCS [aHHBIE,
XapaKTEepU3yOIIME pacyeTHble MapaMeTpbl HMITYJbCOB TOKa MEPBOT0 M MOCIEAYHOLINX
uMIynscoB (tabm 2.4 u 2.5), a Takke anuTenpHoro Toka (Tabn. 2.6) B may3ax MeXay
HMITYJIbCAMH 7151 OOBIYHBIX OOBEKTOB MPH PA3IMYHBIX YPOBHAX 3ALIUTHI.
Cpennuii Tok npubIU3UTENbHO paBeH Ny=T.
dopma UMITYJIBCOB TOKA OIMPEEIISETCS CIEAYIOIUM BhIPAKEHUEM

i) = [1*(t/7,)" *exp(-t/1,)]
K1+ (t/7)"]
rae / - MakCHMyM TOKa; K - KO((PHUIMEHT, KOPPEKTHPYIOIMI 3HAUYCHIE MAaKCUMyMa TOKa; f -
BpEMS; 7 ; - IIOCTOSTHHAS BpEMEHH ISl PPOHTA; 7, - MOCTOSIHHAS BPEMEHH IS CTIajia.
3Ha4yeHHs apaMeTpoB, BXOASMNX B Gopmyny (2.2), ONMCHIBAIONIYI0 H3MEHEHNE TOKa MOJHUHU
BO BPEMEHH, NpUBECHBI B Tabm. 2.7.
JUIMTENnbHBI UMITYJIBC MOET OBITh NPUHAT MOPSIMOYIOJIBHBIM CO CpPEAHHM TOKOM [ U
T TEIBHOCTHIO 1, COOTBETCTBYIOIIMMU JaHHBIM Ta0I. 2.6.

2.2)

Tabnuua 2.4 NMapameTpbl NepBOro UMMyJibca TOKa MOJTHUU

Tapamerp Toxa YpOoBEHB 3aIIUTHI

| 11 1, IV
MaxkcumyM ToKa [, KA 200 150 100
JlmarensHOCTh (hpoHTA T /1, MKC 10 10 10
Bpewms nonycnana 7 ,, MKC 350 350 350
3apsia B umiynsce O, ™ K 100 75 50
Y nenwHas sHeprus B ummnyisce W/R** MJx/Om |10 5,6 2,5

*[lockobKy 3HAUWTENbHAs 4acTb obOmiero 3apsina (., NPUXOAUTCS HAa TEPBBIA HMITYIBC,
MOJIaraeTcsi, 4YTo OOMIMMI 3apsiA BCeX KOPOTKUX UMITYJIbCOB PaBEeH MPUBEACHHOMY 3HAUCHHUIO.
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**[TockoNbKy 3HAYUTEIbHAS YacTh OOIIEeH yneapbHOI sHeprun W/R NpuXoanuTcs Ha TEPBBINH UM-

ImyJbC, IIOJara€rcsa, 4YTO O6H_[I/Iﬁ 3apsaa BCEX KOPOTKUX HMITYJIBCOB pPAaBE€H IMPUBECACHHOMY
3HA4YCHUIO.

Tabnuua 2.5 NapameTpbl nocneayowero UMNynbca Toka MOSTHUU

YpOBEHb 3aIUATHI
[Tapamerp ToKa I 1 L IV
MakcumyM ToKa [, KA 50 37.5 25
JlmtensHOCTh poHTa T ), MKC 0,25 0,25 0,25
Bpewms nonycnana 7 ,, MKC 100 100 100
CpenHsisi KpyTU3HA d, KA/MKC 200 150 100

Ta6nuua 2.6 NMNapameTpbl ANUTENBLHOro TOKa MOJTHUM B NPOMEXYTKe MexAay

MMnynbcamm
Tapamerp Toxa YpOBEHB 3aIIUTHI
I 11 11, IV
Sapsn Oy, % Kn 200 150 100
JmarensHOCTD 7, C 0,5 0,5 0,5

* Qp - 3apsya, OOYCIOBJICHHBIH JTHUTEIBLHBIM MPOTCKAHHUEM TOKAa B MEPUOJ MEXKAY JBYMS

HUMITyJIbCaMHU TOKa MOJIHUU.

Tabnuua 2.7 3HayeHUs napaMeTpoB ANA pacyeTa hopMbl UMNYNbCa TOKU

MOJTHUMN

ITepBblil UMITYJIBC [Tocnenyronii UMITYJIbC
[Tapamerp YPpOBEHB 3alIUTHI YpOBEHB 3aIUTHI

I I L, IV 1 II 1L IV
I, kA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
T ;, MKC 19,0 19,0 19,0 0,454 0,454 0,454
T 2, MKC 485 485 485 143 143 143
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3. SALLIUTA OT NPAMbIX YOAPOB MOJTHUN

3.1. Komnnekc cpencTB MonHue3awmThbl
Kommnekc cpencTts MONHME3AIIMTHl 3AaHUNA WM COOPYXEHHMH BKJIIO4YAaeT B ceOs ycTpoicTBa
3alUTBl OT TPSMBIX YIapOB MOJHHUM [BHEmHAS MojHue3ammrHas cuctema (M3C)] u
YCTPOMCTBa 3aIllMTHl OT BTOPUYHBIX BO3JAeHcTBUI MoiaHuHM (BHyTpeHHs s M3C). B uacTHbIX
CIydasiX MOJHHME3AIIUTa MOXET COACpX aTb TOJIBKO BHEIIHWE WJIM TOJBKO BHYTPEHHUE
ycTpoiictBa. B o0mem cimydae 9acTh TOKOB MOJHHH IMPOTEKAET MO dJIEMEHTaM BHYTpEHHEH
MOJIHUE3ALIHUTHI.
Buemnss M3C moxkeT ObITh U30JIMPOBaHA OT COOPYXKEHHUSI (OTAEIBHO CTOSIME MOJIHUEOTBOIbI
- CTEp)KHEBBIE WJM TPOCOBBIC, a TaKXKE COCEIHHE COOPYKCHHS, BBIMOJHSIOMNE ()YHKIUH
€CTECTBEHHBIX MOJHUEOTBOAOB), HJII MOXET OBbITh YCTAHOBJIEHA HA 3aILUIIAEMOM COOPYKEHUU
U Jake OBITh €ro 4acThiO.
Buyrpennue ycTpoiicTBa MOJIHUE3 AU THI MpeIHa3HaYCHbI TUIs OTpaHUYCHUS
3MIEKTPOMArHUTHBIX BO3JAEHCTBUM TOKAa MOJHUM M TPEIOTBPAIICHUS HCKPEHUH BHYTpPU
3aIUIIAEMOT0 O0BEKTA.
Toku MOJHMH, TIONAAAIOIINE B MOJHUEIPHUEMHHKH, OTBOASTCS B 3a3€MJIMTENIb Y€PE3 CHCTEMY
TOKOOTBOJOB (CIYCKOB) M PACTEKAIOTCS B 3EMJIC.

3.2. BHelHAA MONHMe3alWUTHaA cucTtema
Baemass M3C B o0mem ciaydae COCTOMT U3 MOJHUCIPUEMHUKOB, TOKOOTBOJOB U

3azemuntenel. X maTepuan u cedeHus 3J1eMeHTOB BbIOMpatoT no Tabi. 3.1.

Ta6nuua 3.1 MaTtepuan n MMHMManbHbIE Ce4YeHUA 3anemMeHToB BHewHen M3C

YpoBeHb CeueHue, MM~

Marepuan
3aIlATHI MOJTHUETPUEMHIKA TOKOOTBOJIA 3a3EMITUTEIIS
—Iv Crans 50 50 80
—Iv Amomuanit - |70 25 He npumensiercs
I—IV Menp 35 16 50

[Mpumeuanue. Yka3aHHbIC 3HAYCHUS MOTYT OBITh YBEJIMYCHBI B 3aBHCUMOCTH OT IOBBIIICHHON KOPPO3UH WK
MEXaHHYECKUX BO3JACHCTBHM.

3.2.1. MonHuenpueMHUKHN

3.2.1.1. OGwme coobpaxeHus
MosiHuenpUEeMHUKHA MOTYT OBbITh CIIELIMAJIBHO YCTAHOBJICHHBIMH, B TOM YHCJIe HA 00BEKTE, TUO0
X (YHKIUH BBHITOJHSIOT KOHCTPYKTUBHBIC 3JIEMEHTHI 3aIIUINAEMOT0 OOBEKTa B IMOCIEIHEM
Cllydyae OHHU Ha3bIBAIOTCSl €CTECTBEHHBIMU MOJHUCTIPUEMHUKAMH.
MoJHUEenIPUEMHUKA MOTYT COCTOSITh U3 MPOU3BOJIBHON KOMOWHAIIMHM CIEAYIOMIMX SJIEMEHTOB!
CTEep>KHEH, HATSIHYTHIX MPOBOAOB (TPOCOB), CETYATHIX IIPOBOJAHUKOB (CETOK).

3.2.1.2. EcTtecTBeHHble MOJTHUENPUEMHUKU
Crnenyroniye KOHCTPYKTHBHBIE 3JIEMEHTHI 3JaHUN U COOPYXEHHH MOTYT PacCMaTrpuBaThCS Kak
€CTCCTBCHHBIC MOJIHUCTIDUCMHUKU
a) MCTAJUIMYCCKUE KPOBJIM 3allUIIaCMbIX 00BEKTOB Inpu YCJIOBHH, UYTO: OJJICKTPHUUYCCKasA
HEMPEPBIBHOCTh MEXY Pa3HbIMU YacTsIMU 0OECIieueHa Ha J0JITHI CPOK;
TOJIIIMHA METaJIa KPOBIH COCTAaBISIET HE MEHEE 3HAUCHUS !, IPUBEICHHOTO B Tabml. 3.2, ecrmu
HE0OX0UMO MPEeTOXPAaHUTH KPOBIIIO OT TOBPEKIACHUS WU IPOKOTA;
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TOJIMHA METaJlJIa KPOBJIH cocTapisieT He MeHee 0,5 MM, ecii ee HeoOs3aTeNIbHO 3aIlUIIATh OT
MOBPESKACHUM M HET ONAcCHOCTH BOCIUIAMEHEHHUS HaxOJSIIMXCS TMOJA KPOBIEH TOpIOYNX
MaTepHuaoB;

KpOBJII HE UMEET M30JIILMOHHOTO MOKPBITUS. [Ipn 3TOM HEOOJIBIION CII0M AaHTUKOPPO3HMOHHOK
Kpacku win cioid 0,5 MM acaabTOBOTO MOKPHITHS, HITH CJIOH 1 MM ITACTUKOBOTO MOKPHITUS HE
CUMTACTCS M30JIIUCH;

HEMETAUTMUECKUE TOKPBITUS Ha/MIM IO METAUIMYECKOW KpOBICH HE BBIXOIAT 3a MPEAebI
3aIUIIAEMOT0 O0BEKTA;

0) MeTaJuIM4eckne KOHCTPYKIHMU Kpbimm ((epmbl, COCTMHEHHAass MEXIy COOOH crambHas
apmarypa);

B) MeETaUIMYECKHE DJIEMEHTHl THIA BOAOCTOYHBIX TPYO, YKpalleHH#l, OTpa’kACHHUH MO Kparo
KpbIIIK M T.I., €CJIM HX CEYCHWE HE MEHbIIEC 3HAYCHUH, NPEANUCAHHBIX IJIsI OOBIYHBIX
MOJIHUETIPUEMHHUKOB;

I) TEXHOJIOTUYECKHE METAUTUYECKHE TPYOBl M pPe3epBYaphl, €CIIM OHH BBINIOJHEHBI U3 METaJlia
TONIIMHOM HE MEeHee 2,5 MM W NPOIUIABJICHHE HIM IMPOXKOT 3TOr0 METala HEe NPHUBEIET K
OTIACHBIM HWJIM HEAOMYCTUMBIM IOCIEACTBHIM;

1) MeTaJUIMYecKue TPYObl M pe3epByapbl, €CIM OHH BBINMOJHEHBl M3 METajula TOJIIMHOU HE
MEHee 3Ha4Y€HUs f, NPUBEIECHHOIO B Ta0J. 3.2, ¥ €clid MOBBIILICHUE TEMIIEPATYPhl C BHYTPEHHEN
CTOPOHBI O0BEKTA B TOUKE y/lapa MOJHHUU HE NPEACTABIISIET OMAaCHOCTH.

Ta6bnuua 3.2 TonwmHa KpoBnu, Tpybbl UNM Kopnyca pesepByapa, BbINOMHAKOLLMUX
(PpYHKLUMN eCTeCTBEHHOro MOJIHMEeNnpHeMHHKa

YpoBEHB 3aUTHI Marepuan TonmuHa ¢ He MEHee, MM
-1V Keneso 4
-1V Mens 5
—IV AmomvuaMII 7

3.2.2. TokooTBOAbI

3.2.2.1. O6wme coobpaxeHus
B 1mensax cHwKeHHs BEPOATHOCTH BO3HUKHOBEHHS OINACHOTO HMCKPEHHUS TOKOOTBOIBI
pacnoiararTcsi TAKUM 00pa3oM, 4TOOBI MEKIY TOUKON OPaXKEHHUS U 3eMIICH:
a) TOK pacTEKaJCs MO0 HECKOJBKUM NapauIeIbHBIM MyTSIM;
0) AnmHa 3TUX IMyTel OblIa OrpaHUYEHa 10 MUHUMYMA.

3.2.2.2. PacnonoxeHue TOKOOTBOAOB B YCTPOMUCTBAX MOSTHME3aLWMThI,
U30JINPOBAHHLIX OT 3aliullaemMoro o0BbeKTa

Ecnu MonHuenpreMHUK COCTOUT U3 CTEP>KHEH, YCTAaHOBJICHHBIX Ha OTAENIBHO CTOSIIMX OTOpax
(nm omHO omOpe), HA KaXKIOM OMOpE MPEeAyCMaTpUBAEcTCs HE MEHEee OJJHOTO TOKOOTBOA.
Ecnu MonHuEnpreMHHUK COCTOMT M3 OTHAEIBHO CTOSIIMX TOPU3OHTAIBHBIX MPOBOJIOB (TPOCOB)
WJM U3 OJHOTO MpoBojJa (Tpoca), Ha KaKJOM KOHIIE IMpOBoJa (Tpoca) BBHIMOJHSIETCS HE MEHEE
OJIHOTO TOKOOTBOJA.
Ecnn monHuenpueMHHK TNpeAcTaBisieT cOoO00i ceTyaTyrd KOHCTPYKLHIO, IMOABELICHHYIO Hal
3alIUIIaeMbIM OOBEKTOM, Ha KaXIOW €€ OMOpe BBINOJHIETCS HE MEHEE OJHOTO TOKOOTBOJA.
OO01ee KOIMYECTBO TOKOOTBOJOB MPUHUMAETCSA HE MEHEE JIBYX.

Martepuan B3sT U3 CBOOOIHBIX UICTOUHUKOB. Bee manHbie opurmHana coxpaneHsl. bosbIioe
KOJIMUECTBO PA3IMYHOM 3JIEKTPOTEXHUUECKON IUTEPATYPHI HA caiiTe «DIEKTpOHHAs
3JIEKTpOTEXHUYUECKas OubmoTekay - http://electrolibrary.info



http://electrolibrary.info

MHCTPYKUMS [0 YCTPOMCTBY MOJIHME3AWMTH 3OAHMIA, COOPYXEHMM M NPOMHIUIEHHEX kKoMMyHukrauwmi. CO-153-34.21.122—2003

3.2.2.3. PacnonoxeHne TOKOOTBOAOB NPU HEN3ONIMPOBaAHHbLIX YCTPOUCTBAX
MofHue3awmThbl
TokoOTBOABI pacroyiaratorcsi MO MEPUMETPY 3aLIUINAEMOTO 00BEKTa TakuM 00pa3oM, YTOOBI
CpellHee pacCTOSHUE MEXY HUMHU ObUIO He MEHbIIIE 3Ha4€HUil, IPUBEACHHBIX B Ta0m. 3.3.
TOKOOTBOABI COEAMHAIOTCA TOPU3OHTAIBHBIMU MOSCAMU BOJIM3M MOBEPXHOCTH 3€MJIM U Yepe3
Kaxxapie 20 M II0 BBICOTE 3JaHU.

Ta6bnuua 3.3 CpeaHue paccTosHUA MeXAy TOKOOTBOAAaMU B 3aBUCUMOCTU OT
YPOBHSA 3aLUMLLEHHOCTHU

YpoBeHb 3alUTHI Cpennee paccTosHUE, M
I 10
11 15
111 20
1\Y% 25

3.2.2.4. Yka3aHusi no pa3smMmeLleHN0 TOKOOTBOAOB
)KeJ'IaTeJ'II:HO, 4TOOBI TOKOOTBOJbI PAaBHOMEPHO pacnojarajdchb 1o mnepuMeTpy 3almuniacMoro
oObekra. [1o BO3MOKHOCTH OHM MPOKIIAABIBAIOTCS BOJIM3H YIIIOB 31aHUH.
He wu3osmpoBanHbIE OT 3alMIIAEMOIO 00BEKTa TOKOOTBOIbI MIPOKJIAABIBAIOTCS CIEHYIOIIUM
obpazom:
€CJIM CTCHA BBINNOJIHEHA M3 HETOPHOYEro Marcpuaia, TOKOOTBOAbI MOTYT OBITH 3aKpCIIJICHBI Ha
IMOBEPXHOCTHU CTCHBI UJIU MPOXOANUTH B CTCHE;
€CJIM CTCHa BBIIIOJHCHA H3 TOPIOYCIro Marcpuaia, TOKOOTBOJABI MOI'YT OBITH 3aKpCIIJICHBI
HEIMOCPCACTBEHHO Ha IIOBEPXHOCTH CTCHBI, TakK 4TOOBI IIOBBIIIEHHUE TEMIIEPATYPhl IIPpH
MPOTCKAaHNHU TOKA MOJIHUU HE IMMPEACTABIIAIO OITIACHOCTH IJId MaT€puajia CTCHBI;
€CJIM CTCHA BBIIIOJIHEHA M3 TOPHOYEro Marcpuaja W IOBBIIICHUE TEMIICPATYPbl TOKOOTBOJOB
MPEACTABISIET JJII HErOo OMAaCHOCTh, TOKOOTBOIBI PACIIONIATAIOTCS TakuM o00pa3oM, YTOOBI
paccTosiHue MEXIy HUMH | 3aIlUIaeMbIM 00beKTOM Beerna mpesbimano 0,1 M. Metammaeckue
CKOOBI JJIA KpEIJICHUA TOKOOTBOJAOB MOT'YT OBITh B KOHTAKTE CO CTEHOM.
He cnenyer mpoknanpiBaTh TOKOOTBOABI B BOJOCTOYHBIX TpyOax. Pexomennyercss pa3memaTh
TOKOOTBOJbI HA MaKCUMAJIbHO BO3MOXHBIX PACCTOAHUAX OT x[Bepeﬁ 1 OKOH.
TOKOOTBO):[LI MMPOKIAABIBAIOTCA IO IPAMBIM W BEPTUKAJIBHBIM JIMHUAM, TaK 4TOOBI mIyTb A0
3eMJIM OBLI 110 BO3MOKHOCTHU Kp&T‘i&fIH.IHM. He PEKOMECHAYCTCA MPOKIagKa TOKOOTBOJOB B BUIEC
IICTCIIb.

3.2.2.5. EcTecTBeHHbIe 3fIeMeHTbl TOKOOTBOA0B

Cnenyronme KOHCTPYKTHBHBIE SJEMEHTHl 3JaHUM MOTYT CUMTAThCS €CTECTBEHHBIMU
TOKOOTBOJAMH:
a) METAJUTMYECKHE KOHCTPYKIIUU IIPH YCIOBHH, YTO:

3NEKTPUYECKAs] HEIIPEPhIBHOCTh MEXIY PA3HBIMU 3JIEMEHTAMH SIBJISIETCS AOJITOBEYHOM U
COOTBETCTBYET TpeOoBaHusAM 1. 3.2.4.2;

OHHM UMEIOT HE MEHBILINE Pa3Mephl, YeM TPEOYIOTCS AJIs CIIEHUATBHO NMPEAYCMOTPEHHBIX
TOKOOTBOJOB;
Merannnueckne KOHCTPYKIIUH MOTYT UMETh U30JSILIMOHHOE TOKPBITHE.
0) MeTalIMyYecKui KapKac 34aHMs UM COOPYKECHUS;
B) COEAMHEHHAs MEXIY COOOH CTajbHAs apMaTypa 34aHUsI UM COOPYKECHHUS,
r) dYactu ¢acana, MpoPUIMPOBAHHBIC AIIEMEHTHI W OTOPHBIE METAIUIMYECKHE KOHCTPYKIUU
¢acama npu yciaoBum, 4TO:
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UX pa3Mepbl COOTBETCTBYIOT YKa3aHHUSM, OTHOCSALIMMCA K TOKOOTBOJAM, & UX TOJIIUHA
cocraBizeT He MeHee 0,5 MM;

METaJUNTM4ecKasi apMarypa >KeJe300€TOHHBIX CTPOCHHH CUYUTaeTcs oOecrneyuBarouie
3NEKTPUYECKYIO HEMTPEPBIBHOCTD, €CIIM OHA YAOBJIETBOPSIET CICAYIOIIUM YCIOBUSIM:

* mnpumepHo 50 % coenMHEHHWH BEPTUKAIBHBIX M TOPU3OHTAJIBHBIX CTEPIKHEH
BBIIIOJIHEHBl ~ CBAapKOM  WJIM  HUMEIOT  KECTKYIl0  CBA3b (0ONTOBOE KperuieHHe, Bs3Ka
MIPOBOJIOKOM);

* DJJIGKTpUYECKasi  HENpPEpBIBHOCTh  OOecliedeHa  MEXAY  CTaJbHOM apMaTypoi
pa3IUYHBIX 3apaHee 3aroTOBJICHHBIX OCTOHHBIX OJIOKOB W apMarypoil OETOHHBIX OJIOKOB,
MOATOTOBJICHHBIX HA MECTE.

B mpoknagke ropu3OHTaIBHBIX MOSCOB HET HEOOXOAMMOCTH, €CIM METAUIMYECKUE KapKachl
3IaHUA WIM CTAJIbHAS apMaTypa jKejie300eTOHa HCIIOJIB3YIOTCS KaK TOKOOTBO/IBI.

3.2.3. 3azemnutenu

3.2.3.1. O6wme coobpaxeHus
Bo Bcex cIy4dyadaXx, 3a HCKIKYCHHUEM HCHOJIB30BaHUA OTACIIBHO CTOAMCTIO MOJHUHCOTBO/A,
3a3€MJIUTECIIb MOJIHUE3AIUTBI COBMECIIACTCA C 3a3€MIIMTCIEIMU JJICKTPOYCTAaHOBOK U CPEACTB
ces3u. Eciu otH 3a3eMinrenu pPasaciArOTCA 110 KaKAM-JIM00 TEXHOJIOTUYECKUM COO6pa>KeHI/I$IM,
uX CIeayer 06’beI[I/IHI/ITB B 06I_I_Iy10 CUCTEMY C TIOMOIIBIKO CUCTEMBI YpaBHUBAHUS ITOTCHIIMATIOB.

3.2.3.2. CneumanbHO nNpoknaabiBaeMble 3a3eMnsAoLWmMe INeKTpoabl
LenecoobpazHo HCHONB30BATh CIEAYIOLUIME THIBI 3a3€MIIMTENICH: OJMH WJIH HECKOJIBKO
KOHTYPOB, BEpTHUKAJIbHbIC (MM HAKJIOHHBIE) 3JIEKTPObI, PaluaibHO PACXOSIINECS AIEKTPOIbI
WJIH 3a3€MJIIOIIUN KOHTYP, YJIOKEHHBIM Ha JHE KOTIOBaHA, 3a3EMJISIIOILIUE CETKH.
CunpHO  3armyOJIeHHBIE 3a3eMJIMTENN  OKa3blBalOTCS  A(PYEeKTUBHBIMH, €CIH  yAeTbHOE
CONMPOTHUBIICHUE TPyHTAa YMEHBLIACTCS C TAyOMHOM M Ha OOJBIION TIIyOMHE OKa3bIBaETCS
CYLIECTBEHHO MEHbILIE, YeM Ha YPOBHE OOBIYHOTO PACIOJIOKECHHSI.
3a3eMMTENb B BUJAEC HAPYXKHOIO KOHTYpa MPEANOYTUTENFHO MPOKJIAABIBATH HAa TIyOMHE HE
MeHee 0,5 M OT MOBEPXHOCTH 3€MJIM M HAa PACCTOSIHUM HE MeHee 1 M OT CTeH. 3azemJisitoiiye
3JEKTPOABI JOJDKHBI pacrojiaraTtecsi Ha riiyouHe He meHee 0,5 M 3a mpeaenamu 3aIMIAEMOTO
0o0BbeKTa U OBITh KaK MOXHO 00Jiee paBHOMEPHO paclpeleIeHHbBIMH; P 3TOM HaZ0 CTPEMUTHCS
CBECTH K MUHUMYMY MX B3aUMHOE€ YKPaHHPOBAHHUE.
['myOuHa 3aknanku ¥ TUI 3a3eMJBIIOIIMX 3JIEKTPOAOB BBIOMPAIOTCS MO YCJIOBHUIO OOECIICUECHHUS
MHHUMAIBHONW KOPPO3WH, & TAKK€ BO3MOXXHO MEHBIIEH CE30HHOW BapHaliM CONPOTHBIICHUS
3a3eMJICHUS B PE3YJIbTAaTE BBICHIXaHUS M IPOMEP3aHUsI TPYHTA.

3.2.3.3. EcTecTBeHHbIe 3a3emMnaAl0LLMe 3NeKTpoabl

B kauecTBe 3a3eMISIIOIIMX B3JEKTPOAOB MOXKET HCIOJB30BATHCS COCAUHEHHAs MEXAYy coOoi
apMarypa >keje300€TOHa WJIM WHbIe IMOJ3€MHbIE METAJUIMYECKUE KOHCTPYKLHH, OTBEYAIOIIME
TpeboBanusM 1. 3.2.2.5. Ecim apmarypa sxene3o0eToHa HCHOJB3YETCS Kak 3a3eMILIIOIIME
3JIEKTPOMbI, TOBBIIIEHHbIE TPeOOBaHUS NPEABSBISIOTCS K MECTaM €€ COCOUHEHHH, YTOOBI
HCKITIOYUTh MEXaHMUECKoe paspylieHue 6etoHna. Ecnu ucnonb3yercs mpeaHanpsbKeHHbINH O€ToH,
CIIEAYeT y4ecTh BO3MOXHBIE IMOCIEACTBHS MPOTEKAHUS TOKA MOJIHUHU, KOTOPBIA MOXET BbI3BaTh
HEAOIYCTUMbIE MEXaHUYECKHUE HATrPY3KH.
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3.2.4. KpenneHue n coeauHeHUs anemMeHToB BHewHen M3C

3.2.4.1. KpenneHue
MosHuenpUEMHUKA U TOKOOTBOJABI KECTKO 3aKpPEIUIIOTCS, TaKk YTOObl HMCKIIOYUTH JIHOOOM
pa3phIB UK OCabJieHne KperuieHUs] MPOBOJIHUKOB MOJ JEHCTBUEM 3JIEKTPOAMHAMUYECKUX CHII
WUIM CIyYalHbIX MEXaHMYECKHUX BO3ICHCTBHI (Hampumep, OT MOpbIBA BETpa WM NaACHUs
CHEXKHOTO TIJIACTa).

3.2.4.2. CoeanHeHunsn
KommuecTBo coequHenmii mpoBOJHUKA CBOAUTCA K MUHUMaIbHOMY. COeAMHEHN S BBIOIHSIIOTCS
CBapKO#, MalKOW, JOMyCKAaeTcs TakKKe BCTaBKa B 3a)KUMHOM HAaKOHEYHUK WIM OOJTOBOE
KpETUICHHUE.

3.3. Bbibop monHueoTBOAOB

3.3.1. O6wme coobpaxeHus
Breibop THma u BBICOTBI MOJHHEOTBOAOB MPOU3BOAMTCS, HCXOHAA W3 3HAYEHWH Tpebyemoi
HagexxHOCTH P3; OOBEKT cuuTaeTcsl 3alMUICHHBIM, €CJIM  COBOKYMHOCTH BCEX €ro
MOJIHMEOTBOJOB 00€CIIEUMBACT HAJCKHOCTD 3aIUThI HE MeHEE P3
Bo Bcex cimydasx cucremMa 3amMTBl OT MPSMBIX YIApOB MOJHHHU BBIOMpAaeTCs TakK, YTOOBI
MaKCHMAaJIbHO HCHOJb30BAIMCh €CTECTBEHHBIE MOJHHEOTBOIBI, & €cli oOecreunBaemas MMU
3aIIMIIEHHOCTh HEJOCTaTOYHa — B KOMOMHAIMM CO CHEHHAJbHO YCTaHOBJICHHBIMU
MOJIHUEOTBOJAMH.
B o6mem ciydae BeIOOp MOJIHMEOTBOJOB IPOU3BOAUTCS MPU HOMOIIM COOTBETCTBYIOLIMX
KOMITBIOTEPHBIX MPOrPaMM, CIIOCOOHBIX BBIUMCIATH 30HBI 3aLIUTHl MJIM BEPOSITHOCTH MPOPHIBA
MOJHUH B OO0BEKT (rpynmy oOBeKTOB) Ir000H KOHQUTYpalu TpU MPOU3BOIBHOM
PAacIoIOKEHUH MPAKTUIECKH JIF000r0 YKClia MOJHUEOTBOIOB PA3JIMYHBIX THUIIOB.
[Ipu mpouymx paBHBIX YCIOBHUSX BBICOTY MOJIHMEOTBOJOB MOXHO CHHM3UTb, €CIH BMECTO
CTEpP>KHEBBIX KOHCTPYKUMU NPHUMEHATH TPOCOBBIE, OCOOCHHO NPHU UX IMOJBECKE IO BHEIIHEMY
MepUMETpy OOBEKTA.
Ecmm 3ammra oObekra oOecneunmBaeTcsi MPOCTEHIIMMU MOJHHMEOTBOJAAMHU (OJMHOYHBIM
CTEp>KHEBBIM, OJWHOYHBIM TPOCOBBIM, JBOWHBIM CTEPKHEBBIM, JBOWHBIM TPOCOBBIM,
3aMKHYTBIM TPOCOBBIM ), pa3MepPbl MOJIHUEOTBOIOB MOXHO OIPEAEIATh, OJIb3YSCh 33JaHHBIMHU B
HAacCTOSIILIEM HOPMAaTHUBE 30HAMU 3aIUTHI.
B ciryqae mpoeKTHpOBaHUS MOJHHE3AUIUTHI 01 00blYHO20 00BeKma, BO3ZMOKHO OMpeIeTeHNe
30H 3aIIUTHl 0 3AIUTHOMY YIJIy HMJIM METOJOM KaTsIIeicst cepbl COTIacHO CTaHIApTy
Mexnynaponnoit anexrporexandeckoir komuccun (IEC 1024) mpu ycnoBuu, 4TO pacueTHbIE
TpeboBaHUsT MeXITyHAPOIHON IEKTPOTEXHUISCKOH KOMUCCUU OKA3bIBAIOTCSA 00Jiee )KECTKUMH,
yeM TpeboBaHus HacToserd MHCTpyKIun.

3.3.2. TunoBble 30HbI 3aWUTbl CTEPXKHEBbLIX U TPOCOBbLIX MOJSIHUEOTBOAOB

3.3.2.1. 30HbI 3aWMTbl OAMHOYHOIO CTEPXKHEBOIrO MOJIHUEOTBOAA
CrangapTHOW 30HOHM 3aIIMTHI OAMHOYHOIO CTEPKHEBOTO MOJIHHEOTBOJA BBICOTOW /4 SIBIAETCS
KPYrOBOM KOHYC BBICOTOW /gy < h, BepIIMHA KOTOPOTO COBHAZAECT C BEPTHUKAIBHON OCHIO
MosHueorBoga (puc. 3.1). 'aGaputbl 30HBI ONpeneNAlOTCA OBYMs [apaMeTpaMu: BBICOTOU
KOHYca /iy U paJuycoM KOHYCa Ha YPOBHE 3EMJIU 7Y
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[TpuBenennsie HIXKE pacdeTHbIe GopMynbl (Tabu. 3.4) IPUTOAHBI A1 MOJTHHEOTBOIOB BBICOTOU
no 150 m. Ilpu Oosiee BBICOKMX MOJIHHEOTBOAAX CJIEAYET IOJIb30BATHCS CIEUHATbHON
METOJMKOH pacyera.

Jis1 30HBI 321U THI TpeOyeMo# HaaekHOCTH (pHC. 3.1) paguyc ropu30HTAIBHOTO CEUYCHHS Fy, HA
BBICOTE /i, OTIpeiesseTcs Mo Gopmyrie:

h,—h
rv :r0( 0 x) (31)
) —ho
Tabnuua 3.4 PacueT 30HbI 3alUNTbl OAMHOYHOIO CTEPXKHEBOro MOJTHUEOTBOAA

Hanexnocts | Bricora mommue- Bricora konyca Ay, M Paguyc konyca ry, M

3amuTel P;  |oTBOAA /i, M ’ ’

0.9 Ot 0 10 100 0.85h 1.2h

’ ot 100 1o 150  |0.85h [1,2—10’3(11—100)] h

ot 0 1o 30 0.8 0.8 h

0,99 ot 30 mo 100 0.8 [0.8—1.43*10'3(11 -30)] A
ot 100 go 150 [0.8—10'3(h—100)]h 0.7h
ot 0 10 30 0.7h 0.6h

0,999 ot 30 mo 100 [0.7—7.14*10'3(11—30)]11 [0.6—1.43*10'3(11—30)]11
ot 100 go 150 [0.65—10'3(11—100)]11 [0.5—2*10'3(11—100)]11

Bl
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Puc. 3.1. BoHa BammMTH OAMHOYHOI'O CTEPXHEBOI'O MOJIHMEOTBOZA
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VHCTPYKUMSA O YyCTPOMCTBY MOJIHME3AUWMTH 3IOaHMi, COOPYXEHMI M MNPOMBIIJIEHHEX KOMMYHMKAaLNA.
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Puc. 3.2. BoHa BamuUTH OAMHOYHOI'O TPOCOBOI'O MOJIHMEOTBOZA

L — pacCcToOsAHMEe MeXny TOYKaMM Inomgeeca TpOCOB

3.3.2.2. 30HbI 3aWMUTbI OAUHOYHOrO0 TPOCOBOIro MOJIHMEOTBOAA
CrarmapTHbIe 30HBI 3alIUTHl OJMHOYHOTO TPOCOBOTO MOJIHMEOTBOJA BBICOTOHM /i OTpaHMYCHBI
CUMMETPUYHBIMHU JBYCKATHBIMU TMOBEPXHOCTSIMH, OOPa3yIOIMMH B BEPTUKAIHLHOM CEUYCHUHU
PaBHOOEPEHHBIN TPEYTOJBHHUK C BEPIIMHOW HA BHICOTE /) < i 1 OCHOBAaHHWEM Ha YPOBHE 3eMITH
2ry (puc. 3.2).

Tabnuua 3.5 Pac4eT 30HbI 3alMTbl OAMHOYHOIO TPOCOBOIro MONTHMEOTBOAA

Hanexiocts, \Beicora momme- Bricora konyca /9, M Pannyc xonyca ry, M
3amuTel P;  |oTBOma A, M ’ ’
0,9 ot 0 go 150 0.87h 1.5h
ot 0 1o 30 0.8h 0.95h
0,99 ot 30 10 100 0.84 [0.95-7.14*10*(h-30)]h
ot 100 mo 150  |0.8% [0.9-107(h-100)]A
ot 0 1o 30 0.75h 0.7h
0,999 ot 30 1o 100 [0.75-4.28*107(h-30)]h [0,7-1,43%107(h-30)]k
ot 100 mo 150 [0,72-107(h-100)]A [0,6-107(h-100)]h

[MpuBenennsie HIXKE pacdeTHbIe GopMynbl (Tabu. 3.5) IPUTOAHBI A1 MOJTHHEOTBOIOB BBICOTON
no 150 m. Ilpu Oomnblued BbICOTE CJENYET TMOJB30BATHCA CHELUUATBHBIM ITPOrPAMMHBIM
oOecrnieueHneM. 37ech U Jaiee Moj /s MOHUMAaeTcsi MUHUMAaJbHAsl BhICOTA TPOCa HAJl YPOBHEM
3eMJIH (C y4eTOM IIpPOBeca).

[Monymmpuna 7, 30HBI 3aLUIUTH TPEOyeMOU HagexXHOCTH (puc. 3.2) Ha BBICOTE /1, OT MOBEPXHOCTHU
3eMJI ompenensiercs Beipaskenuem (3.1):

QEAUSAR
0

[Ipu HEOO6X0AMMOCTH PaCIIMPUTH 3aAIIMINACMbIA 00BEM K TOpLAM 30HBI 3alUTHl COOCTBEHHO
TPOCOBOTO MOJIHUEOTBOJA MOTYT JO0aBISATHCS 30HBI 3aIIMTHl HECYIIMX OIOp, KOTOpHIE
PACCUUTHIBAIOTCA IO (POPMYJIaM OJAWHOYHBIX CTEP’KHEBBIX MOJHHEOTBOOB, NMPEICTABICHHBIM B
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Tabn. 3.4. B cnyyae 607bIIMX IPOBECOB TPOCOB, HAMPUMED, Y BO3AYIIHBIX JIMHUH 3JIEKTpOTIepe-
a4y, PEKOMEHIYETCS PacCUUTHIBATh 0O0ECIEeUnBAEMYyI0 BEPOSTHOCTh MPOPHIBA MOJHHU
MPOTPaMMHBIMH METOJaMH, MOCKOJbKY IMOCTPOCHHE 30H 3alIUThl 10 MHUHUMAIBHOM BBICOTE
Tpoca B MPOJIETE MOKET NPUBECTH K HEOMPABIAHHBIM 3aIlacam.

3.3.2.3. 30HbI 3aWMTbI ABOVMHOrO CTEPXKHEBOro MOJIHMEOTBOAA

MonHHEOTBOS,  CUMTASTCS  NBOWHBIM, KOT/Ia  pPACCTOSHHE  MEXKIY  CTEPKHEBBIMHU
MOJIHUETIPUEMHUKAMHK L He MPEBBINIACT MPEASITBHOTO 3HAYEHUS Ly, - B MpoTHBHOM citydae 00a
MOJTHUEOTBO/[a PACCMATPHUBAIOTCS KaK OJTHHOYHBIC.

KoHurypanust BepTUKATBHBIX M TOPU3OHTAIBHBIX CEYCHHHA CTAaHJAAPTHBIX 30H 3allUThI
JIBOMHOTO CTEP>KHEBOTO MOJHUEOTBOA (BBICOTOM /1 M pacCTOSIHUEM L MEXIy MOJIHUEOTBOJAMH)
npeacTtaBieHa Ha puc. 3.3. IlocTpoeHme BHEMHWX 00JacTell 30H JBOWHOTO MOJHHEOTBOJA
(ToTyKOHYCOB ¢ Tabaputamu /o, 7o) TPOU3BOAUTCS 1O (opmynam Tadu. 3.4 1 OJUHOYHBIX
CTEP KHEBBIX MOJHUEOTBOJOB. Pa3Meprl BHYTpEHHUX 001acTell OMPENSISIIOTCS TapaMeTpamu A,
U h,, TEPBBIA W3 KOTOPBHIX 337aeT MAaKCUMAIBHYIO BBICOTY 30HBI HEMOCPEACTBEHHO Y
MOJIHUEOTBOJIOB, a BTOPOM — MHHUMAQIGHYIO BBICOTY 30HBI 110 CEpeAWHE MEXIY
MosHueoTBoaMu. [Ipu paccrossHuM MeX Ty MOJHHEOTBOJaMu L < L, rpaHuIia 30HBI HE UMEET
npoBeca (he = hy). nst paccrostanii L o < L > L ax BBICOTA /A OTIPEIEISIETCS TI0 BRIPAKCHUIO:

L. L
ho=mhy (33)

max c
Bxopsmme B Hero mpenenbHbIE PAcCTOSHUS Lmax U L. BBIYHACISIOTCS MO JMIUPHICSCKAM
¢dopmynam Tabn. 3.0, MPUTOTHBIM JUII MOJHHEOTBOAOB BbhicoTOW 70 150 M. Ilpm OGosbmieit
BBICOTE MOJIHUIEOTBOJIOB CIIEIYET MOJIb30BAThCS CIEIUATBHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

Puc. 3.3. BoHa BamuTH OBOMHOTO CTEPXHEBOI'O MOJIHMEOTBOZA
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Tabnuua 3.6 Pac4yeT napamMeTpoOB 30HbI 3alLMTbl ABOMHOIO CTEPXHEBOro

MOJIHueoTBOOa
Hane:xxsocTh |BpIcOTa MOIHHME-
Ly, M L., ™M
3aIUTH P; oTBOzA /1, M
ot 0 o 30 5.75h 2.5h
0,9 ot 30 7o 100 [5.75—3.57*10"3(h—30)]h 2,5h
ot 100 go 150 5.5h 2.5h
ot 0 o 30 4.75h 2,25h
0,99 ot 30 7o 100 [4,75—3.57*10’3(h—30)] h [2,25-0,0107(h-30)]A
ot 100 1o 150 4.5h 1,5h
ot 0 mo 30 4,25h 2,25h
0,999 ot 30 7o 100 [4,25—3,57*10’3(h—30)] h [2,25—0,0107*10"3(h—30)]h
ot 100 1o 150 4,0h 1,5h

Pa3Mepbl TOpU3OHTAIBHBIX CEUEHUI 30HBI BBIYUCIAIOTCSA 1O CICAYIOMMM (OpMYyiIaM, OOIIUM
ISl BCEX YPOBHEW HaJEKHOCTH 3aIlUTHI:
MaKCHMaJIbHasl MOJTYIINPUHA 30HBI /y B TOPU30HTAIILHOM CEUEHUH Ha BBICOTE /i

— ro(ho _hx)

; (3.4
0
JUIMHA TOPU30HTAIBHOTO CEUCHUS [y HA BBICOTE /A > A
I = M (3.5)
’ 2(h0 - hc )

npudeM npu hy < he I, = L/2;
LIMPHUHA TOPU30HTAIBHOTO CEUCHUS B LICHTPE MEKAY MOJTHUEOTBOAAMH 2F,,; HA BBICOTE A, < /i
ry(h,—h
= 0( Lh x) (3.6)

3.3.2.4. 30HbI 3aWMTbI ABOVWHOro TPOCOBOro MOJIHMEOTBOAA

MoiiHueoTBO, CUHMTAETCsi TBOMHBIM, KOTAAa PacCTOSHUE MEXIy Tpocamu L He MpeBbIIIaeT
MPENEabHOTrO 3HAYEHUS L max. B mpoTHBHOM ciydae 00a MOJTHMEOTBOJA pacCMaTpPUBAIOTCS Kak
OJIMHOYHBIE.

Kondurypanus BepTUKAIBHBIX WM TOPH30HTAIBHBIX CEYCHUH CTAHNAPTHBIX 30H 3aIIUTHI
JBOMHOTO TPOCOBOI'O MOJIHUEOTBOAA (BBICOTOM /1 W pacCcTosTHUEM Mexay Tpocamu L)
npeActaBieHa Ha puc. 3.4. lloctpoernme BHemHWX o6yacTelt 30H (ABYX OJJHOCKATHBIX
MOBEpXHOCTEH ¢ Trabaputamu hg, rg) TPOU3BOAMTCA 1o (GopMmynaM TaOJ. 3.5 sl OJVMHOYHBIX
TPOCOBBIX MOJTHUEOTBOOB.

Pa3mepsl BHyrpeHHHX oOsacTeil ompenenstorcs mapameTpaMmu /g U he, TIEPBBIA U3 KOTOPBIX
3a/1a€T MAaKCUMAJIbHYIO BBICOTY 30HBI HEIIOCPEACTBEHHO Y TPOCOB, & BTOPOM — MHUHUMAJBHYIO
BBICOTY 30HBI IO cepearHe Mexay Tpocamu. [Ipu paccrosHun mexay tpocamu L < L. rpaHuna
30HBI HE UMeeT nposeca (A, = hy). Ans paccrosuuit L, < L > L, BbICOTA A, ONIpeneiseTcs 1o
BBIPAKEHUIO

L —-L

c =L“‘“—_Lho 3.7
max C
Bxopsmme B Hero mpenensHbIE PacCTOSHUS Ly, W L. BBIYUCISIOTCS IO JMIUPHICSCKAM
¢dopmynam Tabn. 3.7, NPUTOTHBIM JUIS TPOCOB ¢ BhicOoTOM monBeca a0 150 m. Ilpu Gosbieit
BBICOTE MOJIHUIEOTBOJIOB CIIEIYET MOJIb30BAThCS CIEIUATBHBIM MPOTPAMMHBIM 00€CTICYCHUEM.

JIIMHA TOPU30HTAJIBHOTO CEUCHUS 30HBI 3allIUTHI Ha BBICOTE /1, OTIpEIAeTCs 0 (hopMysiam:
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I =L/2 ioe h.>h.
l _L(hO_hv)
’ Z(hO_hx),

ioe O0<h, <h, (3-8)

Puc. 3.4. BoHa BammMTH ABOMHOT'O TPOCOBOT'O MOJIHMEOTBOAA

Jia pacmpeHus 3aluiiaeMoro oobemMa Ha 30HY ABOMHOIO TPOCOBOTO MOJHHEOTBOA MOXKET
OBITh HAJIO’KEHA 30HA 3AIIMTHI OTIOP, HECYLIUX TPOCHI, KOTOPas CTPOUTCA KaK 30HA JBOHWHOIO
CTEpP>KHEBOTO MOJIHHEOTBO/IA, €CJIM PACCTOSTHUE L MEXIy OOpaMU MEHbBIIE gy, BHIYUCICHHOTO
no ¢opmynam Tabm 3,6. B mpoTHBHOM ciydae OIMOpHI paccMAaTpPUBAIOTCS KaK OJMHOYHBIC
CTEpP>KHEBBIE MOJIHUEOTBO/IBI.

Korma tpocel HemapasienabHbl WM Pa3HOBBICOKHM, JIMOO HMX BBICOTA H3MEHSETCA MO JJIMHE
MpoJieTa, AJI1 OLUEHKA HAJACKHOCTH MX 3allUThl CJIECAYET BOCIOJB30BATHCS CIICHHAIBHBIM
MPOrpaMMHBIM oOecriedeHueM. Tak e pEeKOMEHAYeTcs IMOCTyNnaTh HpH OOJIBIIKMX MpOBEcax
TPOCOB B NPOJIETE, YTOOBI N30€XKaTh U3UIIHUX 3a1acOB MO HAaZASKHOCTH 3aILUTHI.

Tabnuua 3.7 PacuyeT napameTpoB 30HbI 3aWMTbl ABOWHOIO TPOCOBOIroO

MOJIHueoTBOo4a
Hanexxsocth |BrIcOoTa MOJHHME-
Ly, M L., M
3alIUTH P;3 oTBOZA /1, M
0,9 ot 0 mo 150 6,0h 3,0h
ot 0 mo 30 5,0h 2,5h
0,99 ot 30 7o 100 5,0h [2,5—7,14*10"3(}1—30)]}1
ot 100 1o 150 [5,0—5*10"3(h—100)]h [2,0—5*10'3(11—100)]}1
ot 0 o 30 4,75h 2,25h
0,999 ot 30 7o 100 [4,75—3,57*10"3(}1—30)]}1 [2,25—3,57*10"3(}1—30)]}1
ot 100 1o 150 [4,5—5*10"3(/1—100)] h [2,0—5*10'3(}1—100)] h
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3.3.2.5. 30HbI 3alMTbI 3aMKHYTOro TPOCOBOIro MOfIHUeoTBoAa

Pacuernsie opmynsl m. 3.3.2.5 MOTYT HCIONB30BaThCSA IS OTPEAETICHUS BBICOTHI ITO/IBECA
3aMKHYTOTO TPOCOBOTO MOJHHMEOTBOJA, MPEAHA3HAYEHHOTO [UIA 3alUThl C Tpebyemoi
HaJ[eKHOCTBI0 OOBEKTOB BBICOTOW /Ay < 30 M, pa3MENIEHHBIX Ha MPSMOYTOJBHOW TUIOIIAIKE
MJIOLIABI0 S, BO BHYTPEHHEM OOBbEME 30HBI P MUHUMAIBHOM TOPU3OHTAIBHOM CMEIICHUU
MEXIY MOJIHUEOTBOAOM MU 00bekToM, paBHoM D (puc. 3.5). Ilox BbicOoTOM moaBeca Tpoca
MO/Ipa3yMeBaeTCs MHUHHUMAJbHOE PAaCCTOSIHUE OT TpOca JI0 MOBEPXHOCTH 3EMJIH C YYETOM
BO3MOYHBIX IPOBECOB B JIETHUH CE30H.

s pacuera s UCHIOJB3yeTCSl BEIPAKEHHE:

h=A4+ Bhy, (3.9)

B KOTOPOM KOHCTAHTBI AuB OIIPECACTAOTCA B 3aBUCUMOCTH OT YPOBHA HAAC)KHOCTHU 3alIUTHI 110
CIIENYIOMUM (pOpPMYIIam:

a) HAAESKHOCTH 3anuThl P3 = (0,99
A =-0,14+0,252(D-5)+ [0,127+ 6,4*10'4(D—5)]\/So; (3.10)
B= 1,05—9,08*10"3(D—5) + [-3,44*10'3+ 5,87*10"5(D— 5)]\/So; (3.11)
0) HageXHOCTH 3amuThl P; - 0,999
A =-0,08 + 0,324(D-5) + [0,161 + 2,41*107*(D-5)]\Sy; (3.12)
B=1,1-0,0115(D-5) + [-4,24%107+ 1,25*10'4(D—5)]\/So; (3.13)

Pacuernble cooTHomeHus chnpaBemasuBel, korma D > 5 M. Pabora ¢ MeHbIIMMU
TOPU30OHTAIBPHBIMUA CMELIEHUSIMH Tpoca He LejecooOpa3Ha H3-32 BBICOKOM BEPOATHOCTH
oOpaTHBIX TEPEeKPHITHM MOJIHMU C TpOoca Ha 3alIMIIaeMbld OOBEKT. 3aMKHYThIE TPOCOBBIE
MOJIHMEOTBO/IbI HE PEKOMEHAYIOTCS, KOorAa TpeOyemas HaJexKHOCTb 3amuThl MeHbIne 0,99.

Ecmun BeicoTa 00BekTa mpesbimmaer 30 M, BBICOTa 3aMKHYTOTO TPOCOBOTO MOJHHEOTBOJA
ompeAensieTcss ¢ MOMOIIBI0 MPOrpaMMHOTO olecriedeHus. Tak ke cieayeT MOCTynarh s
3aMKHYTOTO KOHTYpa CJIOKHOU (DOPMEI.

[Tocne BbIOOpa BBICOTHI MOJIHUEOTBOAOB IO WX 30HAM 3aIIUTHl PEKOMEHAYETCS HPOBEPUTH
(aKTHUECKYI0 BEPOSITHOCTh MPOPHIBA KOMITBIOTEPHBIMU CpPEICTBAaMH, a B Ciydae OOJIBIIOTO

3araca 1mo HageXKHOCTH IIPOBECTHU KOPPEKTUPOBKY, 3aJaBasi MCHBIIYIO BBICOTY MOJHUCOTBOIOB.
I A
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3.3.3. OnpeaeneHune 30H 3aWwmTbl N0 pekoMmeHaauuam MIK
Huxe mpuBomsTcsi mpaBuia OIpeAeiieHHs 30H 3alIUTbl A7 0OBEKTOB BBICOTOM 10 60 M,
n3noxxeHHbIX B crangapre MOK (IEC 61024-1-1). Ilpu npoeKTUpOBaHUH MOKET ObITH BHIOpaH
000 crnoco® 3amuThl, OAHAKO MPAaKTHKAa IOKA3bIBACT LEJIECOOOPa3HOCTh HCIIOIb30BaHUSA
OTIEJIbHBIX METOJIOB B CJACAYIOIINX CIy4asx:

METOJ[ 3aIIUTHOTO YIiIa MCIOJB3YyeTCs I MPOCTHIX 1O (OpME COOPYKSHHH WM ISt
MaJICHbKHX YacTel OOJBIINX COOPYKEHHI;

MeTOJ (PUKTHBHOM Cepbl — IS COOPYKSHHU CII0KHOU (HOPMBI;

MPUMEHEHHE 3alIMTHOM CETKM LeNecoo0pa3Ho B OOIIeM ciiydae W OCOOEHHO MAJIsi 3allMThl
ITOBEPXHOCTEH.

B Tabn. 3.8 nmns yposuei 3ammuthl [—IV mpuBoAsTCS 3HAYEHHS YIJIOB MPU BEPLIMHE 30HBI
3aIIUTHI, PATUYChl PUKTUBHOM c(epbl, a TAKKE MPEeTbHO JOMYCTUMBIN IIar TYEHKH CETKH.
Crep>kHEBblE MOJIHUCIPUEMHUKH, MauThl M TPOCHI Pa3MeEIlaloTcs TakK, 4TOOBl BCE YacTu
COOPYKCHHUS, HAXOAWINCH B 30HE 3aIIMThI, 00Pa30BaHHOM MO YIJIOM O K BEPTUKAIN. 3aIIUTHBIN
yron BblOupaercs mo Tabn. 3.8, mpuueMm h sAgiaemca  GblCOmMOU  MOJHUEOMBOOA HAO
NOBEPXHOCMbIO, KOMopas 6yoem 3auuiyena.

Meroa 3aUTHOTO yrila HE HCIOJB3YeTCs, ecii s OoJblle, yeM paanyc (GUKTHBHOU CQephl,
onpeaeneHHbId B TabJ. 3.8 111 COOTBETCTBYIOILIETO YPOBHS 3aIUTHI.

Meron GUKTHBHOH cdepbl HCHOIB3YETCS, YTOOBI OMPEACTUTh 30HY 3aUIUTHI ISl 9acTH WU
obmacTelt coopyKeHwus, Korja coraacHo Tabu. 3.4 MCKIIOYEHO OTpeeTICHIE 30HBI 3aIIHUTHI 110
3ammTHOMY Yray. OOBEKT cuuTaercs 3allMIIeHHBIM, eciu (QHUKTHBHAs cdepa, Kacasich
MMOBEPXHOCTH MOJIHUEOTBO/A U TUIOCKOCTH, Ha KOTOPOW TOT YCTaHOBJICH, HE UMEET OOLINX TOYEK
C 3alIMIIAeMbIM OOBEKTOM.

Cerka 3a1MIIAET TOBEPXHOCTh, €CIIM BBIIIOJHEHBI CIEAYIOLIUE YCIOBUS:

MPOBOJHUKM CETKU TMPOXOAAT IO KPAK KPBIIIM, KpbIa BBIXOAUT 32 rabapUTHBIE
pa3Mepsl 31aHUs;

MPOBOJTHUK CETKH MPOXOIUT MO KOHBKY KPBIIIH, €CJIM HAKJIOH KPBIIH npeBbimaet 1/10;

OOKOBBIE TIOBEPXHOCTH COOPYKEHHUSI HAa YPOBHSX BBIIIE, YeM paanyc GUKTHBHOUN chepbl
(cm. Tabm. 3.8), 3amMIIEHB MOJTHUEOTBOIAMH WITH CETKOM;

pa3Mepsl AYEHKU CEeTKH He O0JIblIe NPrUBEIECHHBIX B Ta0I. 3.8;

CEeTKa BBIMOJHSICTCA TAaKUM CIIOCOOOM, 4TOOBI TOK MOJIHUM MMEIN BCErla He MEHee JIBYX
Pa3IUYHBIX MYTEH K 3a3€MJIMTENII0; HUKAKHME METAINIMYECKUE YacTU HE JOJDKHBI BBICTYNATh 3a
BHELIHHE KOHTYPBI CETKU.

[IpoBOAHMKYM CETKH MPOKIAABIBAIOTCS, HACKOJIBKO 3TO BO3MOKHO, KpaT4yalIlluMU MyTIMHU.

Tabnuua 3.8 NapameTpbl AnAa pacyeta MONIMMENPUEMHUKOB NO PEKOMeHAaUnAM

M3K

Pamnyc Yron o ° mpu BepmMHE MoOJIHMEOTBOAa s 3manuid|Lar
YpoBeHb N N N
. (GUKTHBHON  |pa3amyHON BBICOTHI K M STYEUKH

chepet R, M (20 30 45 60 CETKH, M
I 20 25 * * * 5
11 30 35 25 * 10
111 45 45 35 25 * 10
1\ 60 55 45 35 25 20

*B 3THX cydasx MPUMEHUMBI TOJIBKO CETKU W (PUKTUBHBIE CEPHI.
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3.3.4. 3awmTa 3NeKTpMUYeCKMX MeTannmMyeckmx KabenbHbIX IMHMM Nepenayn
MarmcTpanbHOU U BHYTPU3OHOBbIX CEeTEeU CBSA3U

3.3.4.1. 3awmTa BHOBb NPOEKTUPYEMbIX KabenbHbIX FIMHUN
Ha BHOBb NpPOEKTHPYEMBIX M PEKOHCTPYHPYEMBIX KaOENbHBIX JUHHUSX MAarucTpalbHON U
BHYTPH30HOBBIX CETE€H CBA3W™ 3alIMTHBIE MEPONPHATUS CIEAYeT IMpenycMaTpuBaTh B
00s3aTeNbHOM MOPSAIKE Ha T€X Y4acTKax, e BEPOSTHAS MJIOTHOCTh MOBPEXACHUN (BEpOsSTHOE
YHUCJIO OMACHBIX YIaPOB MOJHHMH) MPEBHIIAET AOMYCTUMYIO, YKa3aHHYIO B Ta01. 3.9.

Tabnuua 3.9 lonycTumoe 4ncno onacHbix yaapos monHum Ha 100 Km Tpaccbl B
roa AnAa aneKkTpuyecknx kabenem ceasun

JlonmycTrMoe pacueTHOE YMCIIO OMACHBIX yIAapOB MOJHHUHM Ha
100 kM Tpacchl B TOA 1y

B TOpHBIX pailiOHax M palloHaX Co
CKaJbHBIM TPYHTOM MpHU YAEIBHOM
conpotuBiieand Boimie 500 Om * M u
B palilOHaX BEYHON MEP3JI0THI

Tun xabemnst
B OCTaJbHBIX paOHAX

CummMmeTrpuyHbIE

OJTHOYETBEPOYHEIE u|0,2 0,3
OJIHOKOaKCHAJILHEIC

CHUMMeTpHUYHBIC YEThIPEX- 0.1 0.2
Y CEMUYETBEPOYHBIC ’ ’
MHoromapHsie

KOaKCHaJIbHbIE 0.1 0,2
Kabem 30HOBOII CBsI3U 0,3 0,5

* Mal"I/ICTpaJ'ILHBIG CETU CBA3U — CCTHU I NEpEeIavIn I/IHCI)OpMaI_[I/II/I Ha OoJIbIINe PacCTOAHUA; BHYTPHU3OHOBBIC CETU
CBA3U — CCTHU I epeaadn I/IHCI)OpMaI_[I/II/I MEXIY 00JIACTHBIMH K paﬁOHHLIMPI LHCHTpaMU

3.3.4.2. 3awmTa HOBbIX NIMHUN, NPOKNaAbliBaeMbIiX BOMU3N YyXKe CyLLUeCTBYOLWMX
Ecimu npoexktupyemasi kaOenbHasi TUHHS NMPOKJIAABIBAETCS BOJM3U CyIIECTBYIOUIEH KaOeabHOU
JUHUA ¥ W3BECTHO (PAKTUYECKOE YHCIO MOBPSKACHUN TOCIEAHEH 3a BpeMs AKCILTyaTalluu
cpokoM He MeHee 10 seT, TO Npu NPOEKTUPOBAHUH 3AIIUTHI Kabess OT yaapoB MOJIHUM HOpMa Ha
JIOMYCTUMYIO TUIOTHOCTh TIOBPEKACHUN YYUTHIBACT OTIMYME (AKTHUECKOW W pacueTHOMH
MTOBPEXKTAEMOCTH CYIIECTBYIOMIEH KaOeIbHOM JIMHAM.

B stom cnydae momyctumasi INIOTHOCTH Ky MOBPEXACHUU MPOEKTUPYEMOU KaOenbHOW JTHHUU
HaxOJUTCSl YMHOKEHUEM JONMYCTUMOMW IJIOTHOCTH M3 Tabi. 3.9 Ha OTHOLIEHHWE pacyeTHOH n, U
(baxTHUECKOW 74 TOBPEKAAEMOCTEH CYIIECTBYIOIIEro kabens ot ymapoB moiHuu Ha 100 xm
TPaccel B TOA: Mg = g (N, /Mg)

3.3.4.3. 3awumTa cyLlecTBYHOLWMUX KabenbHbIX NIMHUA
Ha cymectByronmx KaOenpHBIX JHHUSAX 3alIUTHBIE MEPOIPHATHS OCYHISCTBIAIOTCS Ha TeX
ydacTKax, TJIe TMPOU3OLUIM MOBPEXKICHHUS OT yAapOB MOJHHUH, MPUYEM JIHMHA 3alUIAeMOTO
ydacTKa OIpPEeNsieTCs YCIOBHAMU MECTHOCTH (TIPOTSKEHHOCTHIO BO3BBIIIIEHHOCTH WIIM y9acTKa
C TIOBBILICHHBIM YZCJIbHBIM COIPOTUBJIEHHEM I'PYHTA U T.I1.), HO IpuHUMaeTcs He meHee 100 M B
KXIYI0O CTOPOHY OT MECTa TMOBPEXKACHUS. B ATHX ciydasx mpeaycMaTpHBaeTCs MpPOKIaiKa
IPO303alIUTHEIX TPOCOB B 3eMiie. Ecnmm moBpexmaercs kaOenbHas JWHUS, Y)KE HMEomas
3alIMTy, TO TIOCJTE YCTPAHEHUS TOBPEKICHUS NPOU3BOIUTCS IPOBEPKA COCTOSHUS CPENICTB
rpO303alIUTEl M TOJBKO IIOCJIE JTOTO NpPUHUMAETCS pemieHne o0  00opyaoBaHUU
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JIOTIOJTHUTEIBHOW 3aIUTHl B BUC MPOKIAJKNA TPOCOB WIIM 3aMEHBI CYIIECTBYIOMIETO Kabems Ha
OoJiee CTOWKHIM K pa3psigaM MoJHUA. PaboThI TIO 3aIUTe JOIDKHBI OCYIIECTBIATHCS Cpasy MOCie
YCTpPaHEHUS TPO30BOI0 HNOBPEKICHUS.

3.3.5. 3awmTta onTUYeCKUX KabenbHbIX IMHUNA Nepeavyn MarucTpasbHOU 1
BHYTPM3OHOBbIX C€TEN CBA3U

3.3.5.1. lonycTuMoe 4ncno onacHbIX yAapoB MOSIHUU B ONTUYECKME SIMHUU
MarncTpanbHOW U BHYTPU3OHOBbIX CEeTEeU CBSA3U
Ha nmpoekTupyeMbIX ONTHYECKMX KaOENbHBIX JIMHUSX INepeJadyd MAarucTpajbHOH U
BHYTPHU30HOBBIX CETEW CBA3M 3aIlUTHBIC MEPONPHUATHA OT MOBPEKIACHUN yAapamMy MOJIHUHU
npeaycMarpruBarOTCA B 00s13aTEIPHOM MOPAAKE HAa TEX ydaCTKaXx, I’/I€ BEPOATHOC YUCIIO OIMACHBIX
yIapoB MOJHUU (BEpOSITHAS IUIOTHOCTh IMOBPEXICHHI) B KaOEIW MPEBBIIAECT AOMYCTUMOE
YHUCIO0, yKazaHHoe B Ta0i. 3.10.

Ta6bnuua 3.10 onycTumoe 4Mcno onacHbIx yaapos MonHun Ha 100 Km Tpacchl B
rog ansli onTM4Yecknx Kabernem cBsA3mn

B ropssIx palioHax u palioHax co
CKaJIbHBIM TOM MPH YAEIbHOM B ocranpabIX
Hasnauenue kabens PYH Y YA % o
conpotusneHnu cebie 500 Om * M u palioHax
B palilOHaX MHOTOJIETHEN MEP3JIOTEHI
Ka6emm MarucTpantbHOU
0,1 0,2
CETH CBSI3U
Ka6emm BHYTPHU30HOBOM
0,3 0,5
CEeTH CBSI3U

3.3.5.2. PekomeHayeMble KaTeropMm MOJSIHUECTOMKOCTU ONTUYECKMX KabenbHbIX
NUHUKA

[Ipu npoekTUpoBaHNH ONTHYECKUX KaOEIbHBIX JIMHUH Nepeaadn Heo0X0AUMO NpeaycMaTpruBaTh
HCI0JIb30BaHUE Kabesel, MEIOIMX KaTErOpHUIO [0 MOJHUECTONKOCTH HE HUXKE MPHUBEICHHBIX B
Tabmn. 3.11, B 3aBUCMMOCTH OT Ha3HaueHUs KalOesel U ycloBUM Npokaaaku. B atom ciaydae npu
Mpokiaake kabenei Ha OTKPHITOM MECTHOCTH 3allUTHBIE MEPBI MOTYT NOTpPeOOBATHCS KpaiHe
peaKo, TOJBKO B palOHAaxX C BBICOKMM YIEJIbHBIM CONPOTHBICHUEM TPYHTa M IOBBIIICHHOMN
CPO30BOU JIEATEIBHOCTBIO.

Ta6bnuua 3.11 PekomeHAyeMble KaTeropum rno MOSIHUECTOMKOCTU ONTUYECKUX
KabenbHbIX JIMHUN

Jnst MmaructpanbHoi cetw|[lJIT BHYTPH30HOBBIX CETEH
CBA3H CBSI3H

[—III —Iv

Pationsr

C yaenbHBIM CONPOTHUBICHUEM
rpyara jo0 1000 OM*m

C yaenbHBIM CONPOTHUBICHUEM
rpyHTa cBbime 1000 Om*m

C MHOTrO0JIETHEMEP3IIBIM TPYHTOM || LI

LI [—III

3.3.5.3. 3awmTa cyLlecTBYOLMX ONTUYECKUX KabenbHbIX NTMHUA
Ha CYIICCTBYIOIIIUX OINTUYCCKUX KaOeNbHBIX JIMHUIX nepeaayn 3alllUTHBIC MEPOIIPUATUA
OCYIIECTBIAKOTCA Ha TEX y4JaCTKax, i€ IPOU30LLUIN MOBPEXKIACHUA OT yaapOB MOJIHUH, IIPUIEM
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JUIMHA 3alMIAaeMOr0 yJdacTKa ONPEIENSIeTCSl YCIOBHSIMH MECTHOCTH (TIPOTSKEHHOCTHIO
BO3BBILICHHOCTH WJIM y4acTKa C MOBBIILICHHBIM YIEIbHBIM CONPOTUBICHUEM IPYHTA U T.II.), HO
noibkHa ObITh He MeHee 100 M B KaXKAyl0 CTOPOHY OT MecTa MOBpexkAeHHs. B 3Tux ciydasx
He00X0IUMO MpeaycMaTpUBaTh MPOKIAJKY 3alIUTHBIX IPOBOIOB.

Pabotrel mo 00OpynOBaHMIO 3aIIMTHBIX MEp OCYLIECTBISIOTCS Cpa3zy IOClie YCTpaHEHUs
IPO30BOI0 MOBPEKICHHUS.

3.3.6. 3awmTa OoT yaapoB MOJIHUN INEKTPUYECKUX U ONTUYECKUX Kabeneun cBsA3MU,
NpPonoXeHHbIX B HacereHHOM NyHKTe
[Ipu npoxkinagke kabenel B HaCEJICHHOM MYHKTE, KpOMe citydas epecedeHus u commxenus ¢ BJI
HanpspkeHreM 110 kB u Bbllie, 3amira oT y1apoB MOJHAM HE TIPEAYCMaTPUBAETCSL.

3.3.7. 3awmTa KabGeneu, NPONOXeHHbIX BAOJb OMNYLIKKX fieca, B6NM3n otaensHoO
CToAWMX AepeBbeB, onop, MayT
3amuTa Kabenei CBsi3u, IPOJIOKECHHBIX BJ0JIb OIYLIKH Jieca, a TaKkxke BOJIU31U 00BEKTOB BHICOTON
Oosnee 6 M (OTAEIBHO CTOSALIMX ACPEBHEB, ONOP JIMHUH CBSI3H, JTUHUH 3JICKTPOIEPENadd, MauT
MOJIHMUEOTBOJOB M T.II.) MPEIyCMaTPUBACTCSA, €CIIM PACCTOSHHUE MEXAY KabeiaeM U OObEeKTOM
(Mm ero mMoA3eMHOM 4acThi0) MEHEE PAacCTOSHHUM, MPUBEACHHBIX B TaOd. 3.12 s pa3iaumyHbIX
3HA4YEHUN yAEIBHOIO COMPOTHUBICHUN 3EMIIH.

Ta6bnuua 3.12 [lonycTuMble pacCTOSAHUA MeXAY Kabenem v 3aseMnsiloLWmUm
KOHTYpOM (onopomn)

YaenwHOE conpoTuBiieHUE rpyHTa, OM*M HanmeHbliee TomycTUMOE pacCTOSIHUE, M
o 100 5

bonee 100 mo 1000 10

Bounee 1000 15

4. 3ALUUTA OT BTOPUYHbIX BO3OEUCTBUA MOITHUN

4.1. O6wme nonoxeHus
Huxe wu3mokeHbl OCHOBHBIE MPHUHLMIIBI 3AIIMTBI OT BTOPUYHBIX BO3JEHCTBUHA MOJHHU
JNEKTPUYECKUX M DJICKTPOHHBIX cHUCTeM C yueroM pexkomenHaaumu MOK (cranmgapter MOK
61312). Ot cuctembl HCIOJB3YIOTCS BO MHOTHX OTpPAcisiX MPOU3BOACTBA, MPUMEHSIOLINX
JIOCTAaTOYHO CIIOKHOE U jJoporocrosimiee oOopymoBanue. OHEH 0oJiee YYBCTBUTEIBHBI K
BO3JICHCTBUIO MOJIHUHM, YEM YCTPOMCTBA MPEABIAYIINX MOKOJICHNUH, MPUMEHSIOTCS CIIeIMaIbHbIE
MEpBI 10 3aIIUTE UX OT OMACHBIX BO3ACHCTBUI MOJIHUU.

4.2. 30HbI 3alWMTbI OT BO34eNCTBUSA MOJTHUN
HpOCTpaHCTBO, B KOTOpOM pacnonoxceHH SHGKTpI/I‘{eCKI/Ie 158 SHCKTpOHHI:Ie CHUCTCMHI,
pa3z[enﬁeTcsI Ha 30HBI pa3n1/1qH0171 CTCIICHU 3aIIUTHhI. 30HLI XapaKTepI/ISYIOTCH CYH_IGCTBGHHI:IM
M3MEHEHHEM 3JIEKTPOMArHUTHBIX [TapaMeTPOB Ha rpaHuuax. B obmem ciydae, yem BbIlIie HOMEP
30HBI, TEM MCHBIIIC 3HAYCHUA napaMeTpOB SHGKTpOMaFHI/ITHBIX HOJ'IGIZ, TOKOB U HaHpH)KeHI/Iﬁ B
IIPOCTPAHCTBE 30HBI.
3ona 0 - 30Ha, /1€ K&K 00BEKT MOABEPKEH NPSIMOMY yIapy MOJHUHU, U IO3TOMY Yepe3 HETo
MOXKECT HpOTeKaTI: HOHHLIﬁ TOK MOJIHUMH. B 3T0ﬁ 06J'IaCTI/I SHGKTPOMEIFHI/ITHOG I10JI€ HUMECT
MAaKCUMAJIBHOC 3HAYCHUC.
3ona Of - 30Ha, T€ 0OBEKTH HE MOJABEPIKEHBI MPSIMOMY YIapy MOJHHUH, HO JIEKTPOMArHuTHOE
I10JIC HC OCJ'I3.6J'IGHO 1 TAK)XKC HMCCT MAKCUMAJIbHOC 3HAYCHHUC.
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3ona 1 - 30Ha, rae OOBEKTH HE MOABEPXKEHBI NPAMOMY YyAapy MOJHHH, M TOK BO BCEX
MPOBOJSIIMX AIIEMEHTaX BHYTPU 30HBI MEHBIIE, YeM B 30HE O, B 3TOW 30HE 3JIEKTPOMArHUTHOE
10JIE MOKET OBITh 0CJIA0JIEHO 3KPaHUPOBAHUEM.
[Ipoune 30HBI - 3TH 30HBI YCTaHABIHMBAIOTCS, €ClIM TpedyeTcs AalbHeillee YMEHBIIEHHE TOKa
(HampspKeHHS) W/WIM OCIabJIeHHEe 3JIEKTPOMArHUTHOTO TOJISL; TpeOOBaHUS K HapameTrpaM 30H
OTIPEAENSIOTCS B COOTBETCTBHHU C TPEOOBAHUIMH K 3aIUTE PA3JIMYHBIX 30H 00BEKTA.

Zxpan 1

ELLER]

[EHEDONEE ORDYRELEE) Sona |

{ By TEAHAE 3EXTROA ArHHTHAR picTaneka)

Axpmr 3

AT TTLT
Puc. 4.1. BOHH BalMTIH OT BOBIEMCTEUSI MOJIHUNM

Fama
Oxpan 1
b i
FeHnl Jome |
Jome 0
3ome 0 34
Farewreine JoFa ]

L

Puc. 4.2. O6remmHeHMe OBYX BOH
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LCrapra

H mepetearHWD

f

Puc. 4.3. [poCTpaHCTBEHHHN SKPaH M3 CTalbLHOM apMaTyps

OOumie NPUHOUIBI pa3leNeHus 3aIIUIIaeMOT0 TPOCTPAHCTBA HA 30HBI  MOJHHE3AIIUTHI
Mmokasanbl Ha puc. 4.1.

Ha rpanmmax 30H OCYIIECTBISIIOTCS MeEpbl 1O DSKPAaHHPOBAHUIO W COCIWHEHUIO BCEX
MepeceKaroInX IPAaHUIly METAUIMIECKAX IIEMEHTOB U KOMM yHUKAITHH.

JIBe IPOCTPAHCTBEHHO Pa3leIeHHBIE 30HBI | C TOMOIIBIO SKPAHUPOBAHHOTO COCAMHEHUS MOTYT
obpazoBarth 001IyIO 30HY (puc. 4.2).

4.3. dKpaHMpoBaHue

DKpaHUPOBaHUE SIBISIETCS OCHOBHBIM CIIOCOOOM YMEHBIIICHUS JIEKTPOMATHUTHBIX TIOMEX.
Merammmaeckass KOHCTPYKIHSI CTPOUTEIHLHOTO COOPYKEHHUS WCIONB3YETCS WU MOXET OBITh
WCIIONB30BaHAa B KadecTBe JkpaHa. [logoOHas skpaHHas CTpyKTypa oOpasyeTcsi, Hampumep,
CTATHPHOW apMaTypOd CTEH, TOJIOB 3MIaHUS, a TaKKEe METAUIMYCCKUMHU NETaIsIMU KpBIIIH,
(dacamoB, CTalbHBIMH KapKacamH, pelieTKaMH. OTa SKpaHUpPYIOIIas CTPYKTypa oOpasyer
AJIEKTPOMATrHUTHBIN SKPaH C OTBEPCTUAMH (32 CUET OKOH, JABEPEH, BEHTIIAIIMOHHBIX OTBEPCTUH,
miara CeTKM B apmarype, Imeneil B MeTauimdeckoMm (acanae, OTBEPCTHH s JTHHUHN
dNeKTpocHaOXeHus W T.10.). JlJIT yYMEHBIIEHWS BIHSHUS DJIEKTPOMAarHUTHBIX TIOJIEH BCe
METAJUTMYECKHUE IJIEMEHTH 00BEKTa AIEKTPUUCCKH OOBEAUHSIOTCS W COCIUHSIOTCS C CUCTEMO
MOJIHUE3AMUTHI (puc. 4.3).
Ecmm xabenmu mpoxoasT MEXIYy COCETHUMHU OOBEKTaMHU, 3a3€MIIUTENN TTOCICTHUX COCTUHSIOTCS
JI7IsI YBEJIMUEHU S YMCTIa MapaUIeTbHbBIX TPOBOHUKOB U YMEHBIIICHHUS, OJIaroapsi STOMY, TOKOB B
kabemsx. TakoMy TpeOOBaHHIO XOPOIIIO YOBIETBOPSIET CUCTEMA 3a3eMIICHUS B BUAE ceTKU. [[mst
YMEHBIIIEHUS WHYIIUPOBAHHBIX IIOMEX MOYKHO MCIOJIE30BATh:

BHEIITHEE YKPaHUPOBAHUE;

paMOHATBHYIO MPOKIAIKY KaOSThHBIX JTMHHM;

SKPaHUPOBAHUE JIMHUHN UTAHUS U CBS3HU.
Bce 3t MeponpusTHS MOTYT OBITH BRITIOJHEHBI OJJHOBPEMEHHO.
Ecmn BHYTpm 3ammimaeMoro MpOCTPaHCTBA HWMEIOTCS DKPAHWPOBAHHBIC KaOemd, WX JKPaHBI
COCIMHSIOTCS C CUCTEMOM MOJIHME3AIMUTHI Ha 000X KOHIIAX W Ha TPaHUIIaxX 30H.
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KabGemn, wmaymme oT omgHoro oObekTa K JApyroMmy, IO BCed MAJMMHE YKJIAIbIBAIOTCS B
METaITMUYECKHE TPYOBI, ceTyaTbie Kopoba UiH xkee300eTOHHbIE KOpoOa ¢ ceTyaTol apMarypoil.
Merannuueckrue 3JIEMEHTbl TpyO, KOpOOOB M 3KpaHbl Kabenel COeIMHSIOTCS C yKa3aHHBIMU
oOLIMMH MIMHAaMHU OOBEKTOB. MOXHO HE HCIIOJIb30BaTh METAUIMYECKHE KOPOOBI WM JIOTKH,
€CJIM DKpaHbl Kabeneil criocoOHBI BbIAEPKATh MPEANOJIATaeMbIil TOK MOJIHUY.

4.4. CoeanHeHuns
CoeanHEeHHs METAUIMYECKUX JJIEMEHTOB HEOOXOAMMBI Uil  YMEHbBIIEHUS  Pa3HOCTU
MOTEHIMAJIOB MEXAY HUIMH BHYTPH 3alUIIAeMOro 00bekTa. COeAMHEHNSA, HAXOASIIIUXCSA BHYTPU
3aIIMIAEMOTO TIPOCTPAHCTBA M MEPECEKAIONINX TPAHUIBI 30H MOJIHHE3AIUTHI METATMIECKUX
3JIEMEHTOB U CHUCTEM, BBIIIOJIHAIOTCA Ha rpaHrnax 30H. OCYIIECTBISTh COCAUHEHUS CIEAYET C
MOMOIIBIO CHEHUATBHBIX MPOBOAHUKOB, WM 3aKMMOB M, KOTZa 3TO HEOOXOIMMO, C TIOMOIIBIO
YCTPOMCTB 3alIUTHI OT MEPEHAIPSIKEHU.

4.4.1. CoegnHeHMA Ha rpaHuLax 30H
Bce Bxonsmme cHapyXu B 00bEKT IPOBOAHUKH COETHHAIOTCS C CUCTEMON MOJHHE3AIUTHI.
Ecnu BHeUIHME NpOBOIHUKHN, CHIIOBBIE Ka0EIH UK KaOelu CBSA3U BXOAST B OOBEKT B PA3ITUUYHBIX
TOYKax M TO3TOMY HMEETCS HECKOJbKO OOMIMX IIHWH, I[OCJIEAHUE MPHUCOSAUHIIOTCS IO
KpaT4aleMy MyTH K 3aMKHYTOMY KOHTYPY 3a3€MJICHHUSI WJIM apMaType KOHCTPYKLHUU, WU K
METAITMYECKOW BHEIIHEW 00IMIOBKe (Mpu ee Han4YuK). Eciin 3aMKHYTOr0 KOHTYpa 3a3eMJICHUS
HET, yKa3aHHbIE OOIIME IIMHBI NPUCOCIUHSIOTCS K OTACIBHBIM 3a3eMJIIOLINM 3JICKTPOAAM H
COCJIMHSIOTCS] BHEIIHUM KOJIBLIEBBIM IPOBOJIHUKOM, MJIM Pa30pBaHHBIM KoJiblioM. Eciiu BHemiHue
MIPOBOJHUKHU BXOJAT B OOBEKT HaJ 3eMJieil, 0OIIHe IIMHBI IPUCOSAUHSIOTCS K TOPU30HTAIBHOMY
KOJIbLIEBOMY IPOBOJAHHUKY BHYTPU WJIM CHapyXH CT€H. DTOT MPOBOJHHMK, B CBOIO OuYe€penb, CO-
eAMHSIETCA C HIPKHUMU POBOJIHUKAMU U apMaTypOH.
[IpoBoguuku u kalGenu, BXOASAIIKE B OOBEKT HAa YPOBHE 3€MJIM, PEKOMEHIYETCSl COCOUHSTH C
CHUCTEMOMW MOJTHUE3AIUTHI Ha 3TOM ke ypoBHe. OO0Ias murHa B TOYKE BXojaa Kabenelt B 3qaHue
pacrnojyiaraeTcsi Kak MO>KHO OJIMIKE K 3a3€MJIUTENI0 M apMaType KOHCTPYKLMHU, C KOTOPHIMH OHA
COEJIMHEHA.
KonbueBoii mpoBOAHUK COEAUHSETCS C apMaTypOH WK JPYTUMHU SKPaHUP YIOLIMMU 3JIEMEHTAMH,
TaKMMH Kak MeTaJlsInuecKas OOJHUIOBKa, 4yepe3 Kaxiaele 5 M. MHUHHMMaabHOE MONEpedyHOe
CEUEHME MEIHBIX HIIA CTANBHBIX OIIMHKOBAHHBIX TIPOBOIHHKOB - 50 MM,
Ob0ume mmHBI 108 O0OBEKTOB, MMEIOMMX HH()OPMAIMOHHBIE CHCTEMBI, TJE¢ BIUSHHE TOKOB
MOJIHMM MPENATNOJAraercsi CBECTH K MHHHUMYMY, CIEAyeT W3rOTaBIMBaThb M3 METaJUIMYECKUX
IJACTUH C OOJBIIMM YHCJIOM TPUCOCAMHEHHH K apMarype WA JIPYTUM 3KPaHHP YIOILIUM
3JIEMEHTaM.
JI1sl KOHTaKTHBIX COEUHEHUI M YCTPOMCTB 3allMTHI OT MEPEHAIPSKEHUHN, PaclONOXKEHHBIX Ha
rpannuax 308 0 1 1, npuHUMAalOTCs MapaMeTpsl TOKOB, yKa3aHHble B Ta0m. 2.3. [lpu Hammuun
HECKOJIBKMX IIPOBOJHHUKOB, YIUTBIBAETCS PACTIPEEICHUE TOKOB 10 POBOJHUKAM.
Jj1 IpOBOJHUKOB M Kabeneil, BXOASAIMX B OOBEKT Ha yPOBHE 3€MJIM, OLICHUBAETCS IPOBOAUMAs
HMMH 4acTh TOKa MOJIHUH.
CeueHus COCIMHUTENHHBIX MTPOBOIHUKOB OMPEEIIOTCS corniacHo Tabm. 4.1 u 4.2, Tabmuma 4.1
WCIIONB3YETCsI, €CIA 4Yepe3 MPOBOISIIMNA DIEMEHT MpoTekaer Oonee 25 % Toka MONHUU, a
tabmuua 4.2 - ecnu meHee 25 %.
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Tabnuua 4.1 CeyeHMA NpOBOAHUKOB, Yepe3 KOTOopble NpoTeKaeT 6osblas YacTb

TOKa MOJTHUMA

YPpOBEHb 3aIUTHI Marepuan CeucHue, MM2, HE MCHEE
—IV Mens 16
I—IV AnmroMuHUI 25
—IVv Kenezo 50

Ta6bnuua 4.2 CeyeHUs NPOBOAHUKOB, Yepe3 KOTOpble NpoTeKaeT He3Ha4YuTeNnbHas

4YaCTb TOKa MOJIHUU

YPpOBEHb 3aIUTHI Marepuan CeueHue, MM2, HE MCHEE
—IV Menb 6

I—IV AmoMuHUN 10

—IV Kenezo 16

CO-153-34.21.122—2003

YCTpOMCTBO 3aIlUTHI OT MEPEHATPSHKEHUIN BRIOUPACTCS BBIIEPIKUBAIONINM YacTh TOKA MOJIHUH,
OTPAaHUYIMBAIOIINM TIEPEHANPSDKEHUS U OOPBIBAIOIIAM COIPOBOKIAIONINE TOKU ITOCIE TTIaBHBIX
AMITYJTHCOB.

MakcumanbpHOe nepeHanpsnKeHue Umpax Ha BXOJIE B 00BEKT KOOPAUHUPYETCS C BBIACPKUBAEMBIM
HaIPSKEHUEM CHCTEMBL.

UtoOb1 3HaueHWE U,y CBOIWIOCH K MHHUMYMY, JIMHUWA MPUCOCOUHSIOTCS K OOINel ImHe
MIPOBOTHUKAMU MUHUMAIEHOM JJTWHEL.

Bce mpoBopsiuie sneMeHTHI, Takue KaK KaOelbHbIe JWHWW, TMEPECEKAININe TPAHUIBI 30H
MOJTHUE3AIUTHI, COSAUHSIOTCS Ha dTUX rpaHumiax. CoeauHEeHHE OCYIIECTBISIETCS Ha OOIIeH
IUHE, K KOTOPOW TaKKe MPHUCOCIUHSIIOTCS SKPAaHUPYIOMINE U APYTUE METAUTHIECKAE IIEMEHTHI
(mampumep, Kopiryca 060pyIoBaHuUs).

JIIsT KOHTaKTHBIX 3aXKMMOB W YCTPOWCTB TOJABICHUS TEPEHANPSDKEHUN TapaMeTphl TOKa
OI[EHUBAIOTCS B KaXKIOM OTACIGHOM cCiydae. MaKCHMallbHOE TEPEHANPSDKEHUE Ha KaKIoH
TpaHUIe KOOPIAMHUPYETCS C BBIAECPKUBACMBIM HAIMPSHKEHUEM CUCTEMBI. Y CTPOICTBA 3aIlIUTHI OT
TepeHaNpPsHKEHUI Ha TPaHUIAX Pa3IMIHBIX 30H TaKXKE KOOPAWHHUPYIOTCS 1O SHEPTETUYECKIM
XapaKTEPUCTUKAM.

4.4.2. CoeaAMHEeHNA BHYTPU 3awuLiaemMoro oosema
Bce BHyTpeHHHE TIPOBOJAIINE AIIEMEHTH 3HAYUTEIHLHBIX Pa3MEPOB, TaKUE KaK HAIPABJIISIONINE
JU(TOB, KPaHbI, METANTHYCCKUE TIOJIbI, PaMbl METAJUTMIECKUX JBEPEH, TPYObI, KAOCITHHBIC JIOTKU
MPUCOENUVHSIOTCA K OMmKaliied oO0Iedl MmuHe WM JPYyroMy OOmMEeMy COeOUHUTEIBHOMY
3JIEMEHTY 10 KpardauiemMy myTd. JKenaTenbHbl U TOTIOJIHUTEIBHBIE COSTUHECHUS TPOBOISIINX
3JIEMEHTOB.
[lonepeunsie cedeHnss COEAMHUTENBHBIX MPOBOJHMKOB yKa3zaHbl B Ta0i. 4.2. [Ipeamonaraercs,
YTO B COCTUHUTEIHHBIX TTPOBOHUKAX MIPOXOUT TOJBKO HE3HAYUTEHHAS YACTh TOKA MOJIHUU.
Bce oTKkpbITBIE TPOBOASIINE YacTH HH(POPMAIMOHHBIX CUCTEM COCIUHSIOTCS B €AMHYIO CeTh. B
0COOBIX CITy4asiX Takasi CeTh MOXET HE UMETh COCTMHEHUS C 3a3EMIIUTEIIEM.
Ecte gBa cmocoba mnpucoequHEHHs K 3a3€MIIMTENI0 METAJUIMYECKHX YacTell CHCTeM,
BBICOKOYYBCTBUTEIIHHBIX K JIEKTPOMATrHUTHBIM IIOMEXaM - KOPITYCOB, 000JI0YEK MIIH KapKacoB.
[MepBas ocHOBHAs KOH(UTryparysi COCAWHCHWIA BBIMOTHICTCS B BHJC PATUAIBHON CHCTEMBI,
BTOpas - B BUJIE CETKU.
[Ipu ucmnonp30BaHWMU panvaibHON CHUCTEMBI BCE €€ METAUIMYECKHE YacTH H30JHUPYIOTCA OT
3a3eMJINTENS Ha BCEM MPOTHKEHUH KPOME €IMHCTBEHHOM TOYKH coeIuHEHHs! ¢ HUM. OOBIYHO
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Takas CUCTEMa HCIOJIb3YETCS Uil OTHOCUTENIBFHO HEOOJBIINX OOBEKTOB, IIE€ BCE DJIEMEHTHI U
Ka0esu BXOJAT B OOBEKT B OAHON TOUKE.

Pagnanpnas cucrema 3a3emileHUs MPUCOEIUHSETCS K OOIIEH cHucTeMe 3a3eMJICHUS TOJBKO B
onHo#l Touke (puc. 4.4). B sTomM cmydae Bce NMHMM W KaOenm MEXAYy yCTpOMCTBaMu
000pyI0OBaHUS MPOKIJIAIBIBAIOTCS MapaIeIbHO 00pa3yOIUM 3BE34Y POBOAHUKAM 3a3E€MIICHUS
JUIA YMEHBILICHUS METIN UHAYKTUBHOCTH. braromaps 3a3zeMieHHIO B OJHOM TOYKE TOKH HHU3KOU
9acTOTHI, TOSBIIONMECS MPHU yAape MOJHUHU, HE MOMAAaloT B WHPOPMAIHUOHHYIO CHCTEMY.
KpomMe TOrOo, MCTOYHHMKHM HH3KOYACTOTHBIX MOMEX BHYTPH WH(OPMAIMOHHOW CHUCTEMBI HE
CO3/1al0T TOKOB B CUCTEME 3a3eMJjieHHs. BBOa B 3alIMTHYIO 30HY MPOBOJOB MPOHU3BOIMTCS
HCKITIOYUTETIFHO B MECTE LEHTPAIbHON TOUYKH CUCTEMbl YPABHUBAHUS MOTEHIINAJIOB. YKa3aHHas
oOmIasi ToYKa SIBJIAETCS TAKKE HaWIy4IIMM MECTOM HPHUCOCIMHEHHUS YCTPOWCTB 3aIUUTHI OT
IIep CHATPSKEHU .

Fepall WOTITHAH 0

PMERTRIMNE CKAR
HMTALHA

Tporeon exerouad
YPABHHBAHAA
NoTEIF IR NN

TeTamwar ToaKa
CHETEM L Yiako ) | ] [HA
TOTERILIAT0E

Puc. 4.4. CxeMa COeIMHEHMS IIPOBOLOB DJIEKTPONMTAaHMSI M CBSASU OpKU
pPamManbHOM CHCTEMe ypPaBHMBaHMUS MOTEHIMAJIOB
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Dipan RO BmesTpRqLC TR

Puc. 4.6. KoMnnexcHoOe BHIIOJIHEHME CUCTEMH yPaBHMBAHMUSI MOTEHIMAJIOB

[Ipu wmCroNBb30BaHUM CETKH €€ METANIMYECKHUE YacTH HE H30JMPYIOTCS OT OOINeH CHUCTEMBI
3azemyieHus (puc. 4.5). Cerka coemuHsieTcsl ¢ O0mield crCcTeMOl BO MHOTHX ToukaxX. OOBIYHO
CeTKa WCHOJE3YETCA MJIi MPOTSHKEHHBIX OTKPBITHIX CHCTEM, TJie OOOpPYIOBAaHHWE CBS3aHO
OOJIBIIIIM YHCJIOM PAa3UYHBIX JIMHUKA W Ka0enell W rie OHW BXOMAT B OOBEKT B Pa3IMUHBIX
Toykax. B »ToM cirydae Bcs cucreMa 00amaeT HHU3KMM COMPOTHBIICHWEM Ha BCEX YacTOTax.
Kpome Toro, 60mpI10e 9MCII0 KOPOTKO3aMKHYTHIX KOHTYPOB CETKH OCJIA0JISIET MAarHUTHOE TIOJIe
BOMM3M WHPOpPMAMOHHOK cucTeMbl. [Ipnbopsl B 3aIIMTHON 30HE COSTUHSIOTCS APYT C APYroM
M0 KpaT4alIliiM PACCTOSHUSM HECKOJIBKUMH TPOBOJHUKAMHU, a TAaKXKE C METaJUIMdEeCKUMHU
YacTSAMH 3allUIIEHHON 30HBI W DKpPAaHOM 30HEL [Ipw 5TOM MaKCHMAaTbHO WCHOIB3YIOTCS
MMCIOIIHNECS B YCTPOMCTBE METAIUTMYCCKHE YAaCTH, TaKWEe KaKk apMmaTypa B TOJIy, CTEHaX W Ha
KpBIIIIE, METAUTMYECKUE PEIIeTKH, METAUTNYeCKoe O000OpyIOBaHNWE HEIIEKTPUIECKOTO
Ha3HA4YCHUS, TaKNE, KaK TPYObl, BEHTWISIIIHOHHBIC M KaOeNbHEBIE KOpooa.

O06e koHHUrypanny, paauanbHas U CeTKa, MOTYT OBITh OOBEIUHEHBI B KOMIUIEKCHYIO CHCTEMY
Kak TokazaHo Ha puc. 4.6. OObIYHO, XOTS 3TO U HE 005A3aTENHLHO, COSTUHEHUE JIOKATLHON CETH
3a3eMJICHUS C OOIIEH CHCTEMO OCYIIIECTBISICTCS Ha TPAHUIIE 30HBI MOJTHHE3 AU THL.

4.5. 3azemneHune

OcHoBHas 3a1a4a 3a3eMJISIIOIIETO YCTPOICTBA MOJHUE3AIUTHI — OTBECTU KaK MOXHO OOJIBIIYIO
yacTb Toka MoJHUH (50 % wu Oosee) B 3emuo. OcTaspHas 4acTh TOKa pacTeKaercss IO
MOAXOAAIINM K 3JaHHI0 KOMMYHUKaUMAM (000104Kam Kabesnell, Tpy0aM BOJOCHAa0XEHHUS U T.11.)
[Ipyu >TOM HE BO3HMKAIOT OMAacHble HANPSKEHWs Ha CaMOM 3a3emiiuTenie. JTa 3ajaada
BBITIOJIHSIETCSI CETYATOM CHCTEMOM IMOA 3JaHHEM U BOKPYI HEro. 3a3eMJsoIHe NPOBOIHUKH
00pa3yloT ceTdaThlii KOHTYp, OOBENMHSIOMMK apMmarypy OeToHa BHHU3Y (yHIaMeHTa. JTO
OOBIUHBIM METOJ CO3JaHMs 3JEKTPOMAarHUTHOTO 3KpaHa BHU3Y 3AaHus. KojbleBoi MpoBOIHUK
BOKpYr 3HaHus Wwm B OeroHe Ha mepudepun QyHIaMEHTa COEAMHSAETCS C CHUCTEMOM
3a3€MJICHUSl 3a3€MJLIIOIIMMH MPOBOAHMKAMH OOBIMHO Yepe3 Kaxaple S M. Baemnwuit
3a3eMJINTENb MOXET OBITh COEMHEH C YKa3aHHBIMU KOJIBLEBBIMHU IPOBOJHUKAMHU.

Apmarypa OertoHa BHH3Y (DyHIIAMEHTA COSAUHSICTCS ¢ CUCTEMOU 3a3eMJICHUsI. ApMaTypa JI0JDKHA
00pa3oBBIBAThH CETKY, COCAUHEHHYIO C CHCTEMOM 3a3eMIIEHUsI OOBIYHO Yepe3 KaKIble 5 M.
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MOKHO HCIIOJIB30BaTh CETKY M3 OLMHKOBAaHHOW CTald C IIMPUHOW SYEHKH OOBIYHO 5 M,

MPUBAPEHHYIO MJIM MEXaHUYECKH MPUKPEIUIEHHYIO K IPYThsIM apMaTypbl 0OBIYHO Yepe3 KasKIabli

1 M. KoHuBI NpPOBOIHHMKOB CETKM MOTYT CIYXKUTh 3a3€MJIIOIIMMHU IPOBOAHUKAMH IS
coenuHUTeNbHBIX monoc. Ha puc. 4.7 u 4.8 mokazanbl mpUMeEpbl CETYATOTO 3a3EMIIIOLLIETO

YCTpOWCTBA.
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Puc. 4.7. CeTuaToe 3Bal3eMidAKllee yCTPOMCTBO BHOaHUSA:
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Puc. 4.8. CeTuaToe 3BaBeMisivliee YCTPOMCTBO NPOMUBBOINCTBEHHHIX COOPYXEHWMI :
1 — spaumsi; 2 — GamHs; 3 — oBopymoBaume; 4 — KabGeJNBbHBM JIOTOK
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CBs3b 3a3eMIMTENSI U CUCTEMBI COSAMHEHUU CO3/MaeT cuctemMy 3azemiieHus. OCHOBHas 3ajada
CHUCTEMBI 3a3eMJICHUS - YMEHBIIATh PA3HOCTh TOTEHIIUAJIOB MEXY JTFOOBIMU TOYKAMU 37aHUS U
obopynoBaHus. JTa 3a/ada PemiaeTcs CO3/IaHuEeM OOJIBIIIOTO KOJIMYECTBA MapauieIbHBIX MTyTeH
ISl TOKOB MOJIHMM W HaBEJACHHBIX TOKOB, O0Opa3yIONIUX CETh C HU3KAM CONPOTUBICHHEM B
IIUPOKOM CIIEKTPE 4YacTOT. MHOXXECTBEHHbICE W MapAJUICIbHBIE IMYTH HMEIOT Pa3IUYHbIC
pE30HAHCHBIE YacTOThl. MHOXECTBO KOHTYPOB C YaCTOTHO-3aBUCHMBIMHU CONPOTHBICHUSMU
CO3JIAI0T €IUHYIO CETh C HU3KUM CONPOTHUBJICHUEM JJIs1 IOMEX PACCMATPUBAEMOIO CIIEKTPA.

4.6. YcTpouCcTBa 3alUThl OT NepeHanpsiKeHumn
YerpoiictBa 3aumrel oT nepeHanpsbkeruit (Y3II) ycraHaBiamBaroTCs B MeECTE IEpECcCeUeHUs
JUHUEH BJIEKTPOCHAOKEHHMS, YIOpPaBJICHUS, CBA3U, TEJICKOMMYHHKAIUH TPAaHULBI JBYX 30H
skpanupoBanus, Y3I1 kKoopAMHUPYIOT Al JOCTIKECHUS IPUEMIIEMOTO PaclpeieieHUs Harpy3Ku
MEXIY HUMH B COOTBETCTBHMH C MX CTOMKOCTBIO K Pa3pyLICHUIO, a TaKXKe JJI1 YMEHBIICHUS
BEPOSITHOCTH Pa3pyILLICHHs 3aIUIIAEMOT0 000pyI0BaHU MO BO3CHCTBHEM TOKAa MOJHHUHU (PHC.
4.9).
Pekomenayercst Bxoasiuue B 34aHHE JUHUM MUATAHUS U CBSI3M COCOUHATH OAHOW IIMHON H
pacnonarate ux Y3Il kak MoxHO OJMIKE OJHO K APYroMy. DTO OCOOCHHO Ba)KHO B 3IaHUSX U3
HE’KpaHUpYIoLero Matepuania (aepesa, kupnuya u T.11.). Y3I1 BeIOupatoTcsi 1 ycraHaBIMBaIOTCS
TaK, YTOOBI TOK MOJIHMU OBLJI B OCHOBHOM OTBEJIEH B CUCTEMY 3a3eMJICHHS Ha rpanuie 30H 0 u 1.
Tak kak BHeprus TOKa MOJHMM B OCHOBHOM pacceMBacTCs Ha YyKa3aHHOW TpaHuIle,
nocneaytomme Y3I[l 3ammmiaroT JMme  OT OCTaBIUCHCS JHEPIrMM M OT BO3ACHCTBUA
3MIEKTPOMArHUTHOro mossg B 30He 1. Jlnsg Hawmydined 3amuThl OT MEpeHANpsDKEHUH Npu
yctanoBke Y311 HCrONB3yl0T KOPOTKHE COCTUHUTEIbHbBIE IPOBOIHUKHU, BBIBOBI U KaOEIH.
Ucxons u3 tpeboBaHMi KOOpAMHALMK H30JSIIMM B CHJIOBBIX YCTAaHOBKAaX M YCTOHYHMBOCTH K
MOBPEKACHUSM 3aIIMIAeMOTro 00opynoBanus, ypoBeHb Y31l o HampsKeHHI0 BHIOUPAIOT HIKE
MaKCHMAaJIbHOTO 3HAa4Y€HHsI, YTOOBl BO3ACHCTBME HA 3alUIaeMoe 000pymoBaHUE Bceraa ObLIo
HIXE JOIMYCTUMOTO HampsikeHus. Ecim ypoBeHb YCTOMYMBOCTH K MOBPEXKICHUSIM HEU3BECTCH,
HCIOJIB3YIOT OPUEHTHPOBOYHBIA MJIM IIOJIYYCHHBIM B pe3yjibTare MCIBITAHUM YPOBCHb.
Komruecteo VY3II B 3amumniaemMoil CHCTEME 3aBHCHT OT YCTOWYHBOCTH 3aIlUAIAEMOTO
000pyIOBaHMS K OBPEXACHUAM U XapakTepucTuk camux Y31
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Puc. 4.9. IpumMep ycrTaHoBKM Y3Il B BmaHumM

4.7. 3awmTa o60pyaOoBaHUSA B CYLLECTBYHOLWMNX 34aHUAX
Bce Bo3pacratoiee HCNOJB30BAHME CIIOKHOTO  3JIEKTPOHHOTO O0OpYAOBaHHA B YK€
CYLIECTBYIOIUX 3AaHMsIX TpeOyer Oojiee HAAEKHOM 3alMThl OT MOJHHM M JIPYrUx
3JNIEKTPOMAarHUTHRIX mNoMeX. [IpuHuMaeTcss BO BHUMaHHME, YTO B CYLICCTBYIOIIUX 3OAHHIX
HE0OXOUMBIE MEPHI M0 MOJHUE3ALIUTE BRIOUPAIOT C YU€TOM OCOOEHHOCTEH 3/1aHus, TAKUX Kak
KOHCTPYKTHBHBIE 3JIEMEHTHI, CYIIECTBYIOIIEE CHIIOBOE W MH(POPMAITMOHHOE 000p yIOBaHHE.
HeoOxonuMocTh B 3aIIMTHBIX Mepax W BbIOOp HX ONPEAEISIOT Ha OCHOBAaHMM HCXOIHBIX
JAHHBIX, KOTOpblE COOMpAIOT HA CTaAWW MPEINPOCKTHBIX M3bIcKaHWU. [IpuMepHBIi mepedeHb
TaKUX JJAHHBIX MPUBEJICH B Ta0I. 4.3-4.6.
Ha ocHoBaHuu ananu3a prcka U JaHHBIX, IPUBEJACHHBIX B Ta0I. 4,3-4.6, npuHUMAeETCs peLIeHre
0 HE0OXOUMOCTH IOCTPOCHUS WIIN PEKOHCTPYKIIUU CUCTEMbI MOJTHUE3ALUTHI.

Ta6nuua 4.3 UcxoaHble AaHHbIE O 34aHUU U OKPYXXEHUU
XapakTepucTuka
Marepual 31aHus] — KaMeHHas KJIaJKa, KUPIUY, 1epeBo, )Kene300eToH, CTalbHOM KapKac
Enunoe 3manme, Wi HECKOJIBKO OTAEIBHBIX 0JOKOB ¢ OOJBIINUM KOJMYECTBOM COSITMHEHHUIA
Hwuskoe 1 maockoe, Uil BEICOKOE 3/1aHue (pa3Mephl 3JaHMs)
CoenuHeHa M apMaTypa 1o BCeMY 3/1aHUI0?
CoenuHeHa JiM NEKTPUIESCKH MeTaTnuecKas 00I1IoBKa?
Pa3meps! okoH
Vmeercs nu BHENTHSISI CUCTEMa MOJIHHUE3AIHUThI?
Tun 1 Ka4ecTBO BHEIIHEH CHCTEMbl MOJTHUE3AIINTHI
Tun nouBsl (KaMeHb, 3eMJIs)
0 3a3eMJIeHHBIE DIEMEHTHI COCEAHUX 3JJaHNH (BBICOTa, PACCTOSHUE JJO HHUX)
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Ta6nuua 4.4 UcxoaHble AaHHbIE NO 060pPyAOBaHUIO

[TyHKT XapakTepucTUKa

1 Bxopgsmue muann (mog3eMHBIE WM BO3TYIITHEIE)

2 AHTEHHBI WK JpYyrue BHEIIHUE YCTPOMCTBA

3 Tun cucrembl muTaHws (BHICOKOBOJIGTHAS WM HU3KOBOJBTHAS, MOA3EMHAS
WM HaJA3E€MHAs)

4 [Mpoxnmangka kabenmelt (YUCIO W PACIMOJIOKEHUE BEPTUKAIBHBIX YYacTKOB,
cnoco0 MpokIaaKy Kabeneil)

5 Hcmonp30BaHne METAIUIMIECKUX KaOCIBHBIX TOTKOB

6 Wmeercs iu BHYTPH 34aHUSI 3IEKTPOHHOE 000p yaoBaHue?

7 EcTts it mpoBOAHMKY, OTXOASIINE K IPYTUM 3TaHUSIM?

Tabnuua 4.5 Xapaktepuctnku o6opyanoBaHusi
ITyHkT XapakTepucTUKa
Tun KOMMYHUKAIHH MEXKIY UH(POPMAITMOHHBIM 000pyIoBaHHEM
(SKpaHI/IpOBaHHI:Ie, N HE3KPAaHUPOBAHHBIC MHOT'OKHJIBHBIC Ka6em/1,

! KOaKCHaJbHbIC KaOelln; aHaJoroBble WM HU(PPOBBIE, CHMMETPUYHBIC WA
HECMMMETPUYHBIE; ONITOBOJIOKOHHBIE JJMHUHN)
2 YpoBHU ycTOMYHMBOCTH 000PYIOBaHUS K TOBPEXKACHUSIM
Tabnuua 4.6 [Jpyrne aaHHble, Kacawwmecs BbiIbopa KOHLEeNUUu 3alunTbl
ITynkr XapakTepHuCTHKA
1 CoeanHEeHb! JIM METAJUIMYECKHE OKOHHBIE paMbl?

2 Marepuan Kpbl (MeTaul, 6eToH)

3 Kondurypanns ceru (TN, TT umm IT)

4 PacronoxeHune 3JIeKTpOHHOTO 000D Y/IOBaHHS B 3/TaHUN
5

Pacmonmoskerre  coemMHEHWN DIEKTPOHHOTO O0OpymoBaHus C  oOmiei
CHCTEMOU 3a3€MJICHUS

4.7.1. Mepbl 3alUMTbl NPU UCNOSIb30BaHMMN BHELUHEN CUCTEMbI MOJTHUE3aLWMUTbI
OcHoBHas 3aaua - HaXOXKICHUE ONTHMAIBHOTO PEIICHUS MO YIYYLICHUIO BHEIIHEH CHUCTEMBbI
MOJIHUE3AIUTHI U 110 IPYTHM MEpaMm.

VY coBepiIeHCTBOBaHNE BHEIIHEH CUCTEMbI MOJIHHUE3AIUTHI JOCTUTaETCs:

1) BKIIOYEHHEM BHEIIHEH METAJUIMYECKONW OOJMUOBKM M KPBIK 3JaHUS B CHCTEMY
MOJIHUE3AIHUTHL;

2) WCMOJB30BaHUEM JIONOJHHUTEIBHBIX IPOBOAHUKOB, €CIM apMmaTypa COeIHHEHa MO Bcel
BBICOTE 3[aHUS - OT KPBIILIN YE€PE3 CTCHBI 10 3a3EMJICHUS 3/1aHuUs;

3) yMEHBIIEHHEM NPOMEXYTKOB MEXIYy METAUIMYECKUMH CIIyCKAMH M YMEHBIIEHUEM
miara si9eKy MOJHHETIPUEMHUKA,;

4) yCTaHOBKOHW COEOUHHUTENBHBIX MOJOC (TMOKHUX MJIOCKUX MPOBOJHHUKOB) B MECTaX CTHIKOB
MEXIY COCEIHHUMH, HO CTPYKTYPHO pa3[eJCHHbIMH OJIOKAMH;, PAcCTOSHUE MEXIY M0JIocaMu
JOJDKHO OBITH BIBOE MEHBILIE PACCTOSHHS MEXAY CITyCKaMU;

5) coeauHEHWEM TPOTHKEHHOTO TIPOBOJAA C  OTACIBHBIMH  OJOKaMHU 3MaHUS; OOBIYHO
COCIMHEHUS! HEOOXOOUMBI Ha KaXJAOM YIIIy KaOEJbHOTO JIOTKA, U COEIMHUTENBHBIE IOJIOCHI
BBITIOJIHSIIOTCS] KaK MOYKHO KOPOUE;

6) 3amMTON OTAEIBPHBIMA MOJHHMEIIPHUEMHUKAM M, COEAMHEHHBIMH C OOIIeH CcucTeMoin
MOJIHUE3AIHUTHI, €CJIM METAUIMYECKUE YacTH KPBIIN HYXJAIOTCS B 3alUTE OT HPSIMOTo yaapa
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MOJIHHH, MOJIHUCTIPUEMHUK pacriojaracrcsa Ha 0e30macHoM pacCTOAHUM OT YKa3aHHOI'O
OJICMCHTA.

4.7.2. Mepbl 3aWmThl NP UCNONb30BaHUU Kabenewn
D¢ heKTHBHBIMI MEpaMH TI0 CHIDKCHUIO MEPEHANPSHKCHAN SIBISIOTCS pallMOHAIBHAS TPOKIaIKa
U SKpaHUpoBaHHe Kabenei. DTH Mephl TEM BaKHEE, YeM MEHBIIIE SKPaHUPOBAHUE OT BHEIIHEH
CHUCTEMbI MOJTHUE3AIIMTHI.
Bonpminx merenp MOXHO u30exarTb, NPOKJIAAbIBasi COBMECTHO CHJIOBbIE Kabenun u
JKpaHUPOBaHHBIC KaOeu CBA3H. DKpaH coequHseTcsa ¢ 00opyaoBaHHEM Ha 000MX KOHIIAX.
Jro6oe momosHUTENPHOE JKpPaHMPOBAHME, HANPHUMEp, MNPOKIAIKA MPOBOJOB W Kabenell B
METAUTMYECKUX TPYOax MM JIOTKAX MEXAY 3TaXaMH, CHUKAET MOJHOE COMPOTUBIICHUE 00IIeh
CHUCTEMBI COeIMHEHUI. DTH Mepbl HanboJjee Ba)KHbI AJIS1 BBICOKMX MJIM NPOTSHKCHHBIX 3aHUM,
WJM KoTAa 000pynoBaHUE TOJKHO paboTaTh OCOOCHHO HAIEKHO.
[MpennoururenmsapiMi MecTamMu yctaHoBku Y3I1 sBmstrorcss rpanunsl 30H 0/1 u 30H 0/1/2
COOTBETCTBEHHO, PACIIOJIOKEHHBIEC Ha BXO/I€ B 3[IaHHE.
Kak mpaBuno, obuias ceTb COeQUHEHUH HE MCIIONB3YyeTcsl B paboueM peXuMe Kak oOpaTHBIN
MPOBOTHUK CHIIOBOH MM MH(POPMAITMOHHOH IIETTH.

4.7.3. Mepbl 3aWwWmThbl NPU UCMONBb30OBaHUM aHTEHH U Apyroro o6opyaoBaHusi
[Ipumepamu Takoro oOGOpyHOBaHHS SBISIOTCA Pa3IMYHbIC BHEIIHHE YCTPOWCTBA, TaKHE Kak
AHTEHHbI, METEOPOJIOTUUECKHUE TAaTYNKH, KAMEPBI HAPYKHOTO HAOIIOACHUS, HAPYKHBIE AaTUYUKU
Ha MPOMBIIUICHHBIX OOBEKTax (JaTYMKW [daBJICHHSA, TEMIIEpaTyphl, CKOPOCTH TIOTOKa,
MOJIOKEHUSI KJIallaHa W T.J.) W JII000€ JpYroe JJIeKTPUYEeCKoe, DJICKTPOHHOE U
pagroo0Opy/lOBaHUE, YCTAaHOBJIECHHOE CHAapyXH Ha 3JaHUM, MadTe, WM HPOMBIIUICHHOM
pesepByape.

[To BO3MOXKHOCTH, MOJIHUEOTBO/] YCTAaHABJIMBAETCS TAKMUM 00pa3oM, 4ToObl 060pynoBaHue ObLIO
3alIMIIEHO OT MPsAMOro mnomnagaHusi MOJHUU. OTAenbHbIE AHTEHHBI OCTABIAIOT a0COJIOTHO
OTKPBITBIMU TI0 TEXHOJIOTUYECKHM cOOOpakeHUsIM. HekoToprie M3 HUX HUMEIOT BCTPOCHHYIO
CHUCTEMY MOJIHHE3AIIUThl 1 MOTYT 0€3 MOBPEXICHUH BBIACPkKaTh Monajaanue MoiaHuu. [pyrue,
MEHEE 3alUIICHHBIC TUIBI aHT€HH, MOTYT TpeboBaTh ycTaHoBkM Y3II Ha mwuraromem kabere,
YTOOBl NPEAOTBPATUTH MONAJaHWE TOKA MOJHHHU MO Ka0elo aHTeHHb B MPUEMHUK WIN
nepepatyuk. [lpy HanuMuuyM BHEIIHEH CHUCTEMbl MOJHHE3ALIUTBHl KPEIUICHUS aHTEHHBI
MIPHUCOENUHSIOTCA K HEM.

Hagenenne HanpspkeHHs B KaOensix MEXIY 34aHUSIMU MOXHO NPEJOTBPATUTh, MIPOKJIAABIBAs X
B COCIMHEHHBIX METAJUIMYECKUX JIOTKax, M Tpybax. Bce kabemm, maymme K CBA3aHHOMY C
AHTEHHON OO0OpYIOBaHUIO, MPOKIAABIBAIOTCA C BBIBOAOM M3 TpyObl B onHOH Touke. Cremyer
oOparuTh MaKCMMalIbHOE BHHMMAaHHME Ha DSKPAaHUPYIOIIME CBOWCTBA C€aMOro OO0BEKTa U
MPOKJIAABIBaTh Kabesu B ero TpyOuareix 3jeMeHTax. Eciam 3TO HEBO3MOXKHO, KaK B clydae ¢
TEXHOJIOTHYECKUMH EMKOCTSIMH, KaOelau MPOKIAABIBAIOT CHAPYXKM, HO KaK MOXHO OJIMKE K
00BEKTY, MAKCUMAJIbHO HCTIONB3YS MPHU 3TOM TaKHE €CTECTBEHHBIE IKPaHbl KaK METAJUIMYECKUE
JeCTHULBI, TpyObl U ap. B Maurax ¢ L-00pa3HbIMH YriOBBIMH 3J€MEHTaMHU Kabenu pacrofia-
raloTCs BHYTPHU yIJIa JUIsl MAaKCHMaJIBHOW €CTECTBEHHOW 3aluThI. B KpaliHeM cirydae, psSaoM ¢
ka0eseM aHTEHHBI Pa3MEIIAeTCsl SKBUIIOTCHINUAIbHBINA COCIUHUTEbHBIA MEAHBINA MPOBOJHUK C
MUHAMAIBGHEIM TIOTICPEYHBIM CEYeHHEM 6 MM>. Bce OTH MepHl CHIKAIOT HABEICHHOE
HampspKeHHUE B Memie, 00pa30BaHHON KaOemsIMH M 3JaHHEM, U COOTBETCTBEHHO YMEHBILIAIOT
BEPOSITHOCTh MPO0O0SI MEXIY HHUMH, T.€. BEPOSTHOCTh BOSHHUKHOBEHHS BHYTPU 00ODPYHOBaHUS
MEXIY 3JIEKTPOCETHIO U 3aHUEM.
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4.7.4. Mepbl 3almTbl CUNOBLIX Kabenen u kabenen cBA3N Mexay 3aaHUAMU
Cesi3m Mexny 3JaHUSIMU MOAPa3Ae/IOTCS Ha CICAYIOIIME THWIIbBI: CHJIOBBIE Kabenum ¢
METAUTMYECKOW O000JOYKOH, MeTauiMueckue (BHUTas TMapa, BOJIHOBOJBI, KOAaKCHAJbHBIC U
MHOTOXXWJIbHBIC Ka0Oell) W ONTOBOJIOKOHHBIC KaOemu. 3aluTHBIE MEpHI 3aBUCSAT OT THUIIOB
kaOesel, MX KOJMYECTBA, & TaKKE OT TOTO, COCAWHEHBI JIM CHUCTEMBbI MOJHHE3AIIUTHI JBYX
30aHUMN.

[TonHOCTBIO HM30JIMPOBAHHBIM ONTOBOJIOKOHHBINA Kabenb (0€3 MEeTalsIMYecKOro apMHUpOBAHMS,
(doJbru I 3alUTHl OT BJACH WM CTAJBHOTO BHYTPEHHETO IPOBOJHHMKA) MOXKET OBITh
MpUMEHEeH 0e3 [OTOJHUTENBHBIX Mep 3amuThl. Mcrnonp3oBaHHEe Takoro Kabemnst sBIsieTcs
HAWJIy4IIIUM BapuaHTOM, TaK Kak OOecleyrMBaeT MOJHYIO 3allUTy OT DJIEKTPOMAarHUTHBIX
Bo3neicTBui. OmHako ecnu Kabesb COACPKUT MPOTSHKEHHBIM METaJUIMYECKH 3JIeMEHT (3a
HCKITIOYEHUEM KM JUCTAHLIMOHHOTO MUTAHUS), TOCIEAHUNA HA BXOJE B 3JaHUE MPUCOCTUHSICTCS
K 001ell cucreMe ypaBHUBaHUS MOTEHUIUAIOB COCIMHEHNUH U HE JOJDKEH HANpsSMYIO BXOAHUTH B
OTITUYECKUI TIPUEMHUK WM Tiepenatduk. Ecnm 3qanus pacioioKeHbl OJIM3KO APYT K IPYTY U UX
CHUCTEMbl MOJIHHE3AIIUThl HE COEIMHEHBI, NPEANOUYTUTEIbHEE MCIOIB30BaTh ONTOBOJIOKOHHBIN
Kabenp 0e3 MeTaUTMIECKUX AJIIEMEHTOB BO M30€kKaHWe OOJLITNX TOKOB B OTUX BJIEMEHTaX U UX
neperpeBa. Ecimu ke MMeeTcs COCTWHEHHBINM C CHCTEMOM MOJIHHE3AIHUTHl Kabelh, TO MOXKHO
HCI0JIb30BaTh ONTHYECKUH KaOeab C METAINIMYECKUMH 3JIEMEHTaMHU, YTOOBI OTBECTH YacTh TOKa
OT TIEPBOTO KaOes.

Memannuveckue Kabeau mexncoy 30AHUAMU C USOIUPOBAHHBIMU CUCEMAMU MOTHUE3AUUMDBL.
[Ipu naHHOM COEIWHEHMH CUCTEM 3allIUThI MOBPEKIACHHUS BECbMa BEPOSTHBI HAa 00OMX KOHLAX
KaOessa BCJIEACTBUE MPOXOXKACHUA MO HEMy Toka MoJHUH. [losTomy Ha oOomx KoHIax xabems
HeoOxoaumo yctaHoBuTh Y3II, a Takke, rie BO3MOXKHO, CIEIYET COCAUHSTH CHCTEMbI MOJ-
HHE3AIINUTHI ABYX 37JaHUN U MPOKJIABIBATH Ka0eTh B COSNMHEHHBIX METATMICCKUX JIOTKAX.
Memannuueckue kabenu mexncoy 30AHUAMU C COCOUHEHHBIMU CUCmeMaMu MoJHuesawumel. B
3aBUCUMOCTH OT 4YWcla Kabemell MeXny 3JaHusSMH, 3al[UTHBIE MEPhl MOTYT BKIIOYATh
coelMHEHNE KaOeNbHBIX JIOTKOB (MPH HECKOJBKUX KalessiX), IKpaHUPOBAaHHUE WM NMPUMECHEHHE
rHOKMX METaJUIO-IUIAHTOB JJIi MHOTOXWIBHBIX KaOenedl ympaBieHus (mpu  OoJibIIOM
kommdyecTBe Kabemei). IlomcoenmHeHme o00OWMX KOHIOB Kabems K CBS3aHHBIM CHCTEMaMm
MOJTHUE3AMUTE YacTO O0OECIeunBaeT JOCTATOYHOE JSKpaHUpPOBaHHWE, OCOOEHHO eciu Kabeneit
MHOTO, ¥ TOK PacpeIeIUTCs MEXY HUMHU.
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CNPABOYHOE AOMOJIHEHUE K UHCTPYKLIUA

3KcnnyaTau,|40|-|Ho-Texuuqecxaﬂ AOKYMeHTauunsa, nopsaaokK npuemMKu B
JKcnnyaTtauuro un akcnnyarauuna yCTpOﬁCTB MOJTHNe3alWnTbI

1. Pa3paboTka akcnnyaTaumoHHO-TEXHUYECKOWN AOKYMeHTauum
Bo Bcex opraHm3anusx ¥ NPEIPUSTHAX HE3aBHCHMO OT (OpM COOCTBEHHOCTH JOJDKEH OBITh
pa3paboTaH KOMIUIEKT JKCIUIYaTallMOHHO-TEXHHYECKOM JOKYMEHTAIMH  MOJHHE3aIIUThI
00BEKTOB, 1151 KOTOPBIX HEOOXOAMMO YCTPOUCTBO MOJIHHUE3AIIUTHI.
KomrmnekT 3xcmnyaTalilmOHHO-TEXHUUECKOH TOKYMEHTALUN MOJHHUE3AIIUTHI IOJDKEH COAEPKATh!

MOSICHUTEINBHYIO 3aIHCKY;

CXEMBI 30H 3aILUTHl MOJIHUEOTBOOB;

pabouume  uyepTeKHM  KOHCTPYKUHMH  MOJHHMEOTBONOB  (CTpOMUTENbHAs  YacTh),
KOHCTPYKTHBHBIX 3JIEMEHTOB 3aIIUThHl OT BTOPUYHBIX MIPOSABICHUH MOJIHHUH, OT 3aHOCOB BBICOKUX
MOTEHIUAJIOB Yepe3 Ha3eMHbIe M MOA3EMHbIE METAUTMYECKHE KOMMYHUKAIIMU, OT CKOJIB3SLINX
HCKPOBBIX KaHAJIOB U Pa3psiioB B TPYHTE;

MPUEMHYI0 JOKYMEHTAUHUIO (aKThl IMpHEMa B 3KCILTYaTaL[MIO0 YCTPONCTB MOJHUE3AIINTHI
BMECTE C NPHJIOXKEHHUSMHU: aKTaMH Ha CKpBITble pa0OThl, aKTaMH HCIBITAHUI YCTPOMCTB
MOJIHME3AIIUTBl M 3alUThl OT BTOPUYHBIX MPOSBICHUM MOJHHM W 3aHOCA BBICOKHX
MTOTEHITNAJIOR).

B TosicauTensHOM 3amicKke T0KHBI OBITh PUBEICHEI:

HCXOJHbIC JaHHbIE Pa3pabOTKH IKCILTyaTallMOHHO-TEXHUYECKON TOKYMECHTALIUN;

MPUHSTHIE CIIOCOOBI MOJTHHE3AIIUTHI OOBEKTOB;

pacyerbl 30H 3aLIUTHI, 3aeMJIMTEINICH, TOKOOTBOJOB M 3JIEMEHTOB 3aILUTHI OT BTOPHYHBIX
MPOSIBICHUI MOJIHHH.

B I[losicHuTensHOM 3ammMcKe YKa3bIBAIOTCS MPEANpPUATHE - Pa3padOTYMK KOMIUIEKTa
JKCIITyaTallMOHHO-TEXHUYECKON JOKYMEHTAlMH, OCHOBaHHWE IJIi €ro pa3pabOTKH, MepedyeHb
JNEHCTBYIOIMX HOPMAaTHUBHBIX JTOKYMEHTOB M TEXHHYECKOM JOKyMEHTAalHUH, KOTOPBIMU
PYKOBOJCTBOBAJICH IIPU paboTe HaJ MPOEKTOM, ClIEHUaIbHbIE TPEOOBAHUS K MPOCKTHPYEMOMY
YCTPOKUCTBY.

Ucxonubie nanHble 411 TPOEKTUPOBAHUS MOJHHE3AIUTHl 00BEKTOB COCTABIISIOTCS 3aKa34UKOM
C TIPUBJICYEHUEM IPU HEOOXOAUMOCTH NMPOEKTHOM opranu3zaunu. OHU JOJHKHBI BKIIIOYATh!
TeHEpaIbHbII IUIaH OOBEKTOB C YKAa3aHHMEM pACIIOJIOKEHUS BCEX OOBEKTOB, MMOAJIESKAIINX
MOJIHHUE3AIUTE, aBTOMOOWIBHBIX M KEJIE3HBIX JOPOT, HA3EMHBIX U MOJ3EMHBIX KOMMYHUKALUN
(TemoTpacc, TEXHOJIOTUYECKUX U CAHTEXHUYECKUX TPYOOIPOBOAOB, 3JIEKTPHUUECKUX KaOenen u
MPOBOJIOK JIFOOOTO HA3HAYEHHUS U T. I1.);

KaTeropuu MOJHHUE3AIIUThI KaKA0TO 00BEKTa;

JaHHBIE O KIMMATHYECKHX YCJIOBUSX B paillOHE pa3MeIlEeHUs 3allUTHBIX YCTPOMCTB U
COOpYXCHUH (MHTEHCHUBHOCTH T'PO30BOM AEATEIBHOCTH, CKOPOCTHOM HAIoOpe BETpa, TOJIIIMHE
CTEHKH T0JI0JIe[a U T. I1.), XapaKTePUCTUKY IPYHTA C YKa3aHUEM CTPYKTYPhI, alpECCUBHOCTH U
poza MmoYBkI, ypOBHS ()YHTOBBIX BOJ;

yIEIbHOE AMEKTPHUYECKOe ConpoTruBiIeHue rpyara (OM * M) B MecTax pacroyioskeHust 00BHEKTOB.
B pazgene «[Ipunsateie criocoObl MOJHHUE3AIUTHI OOBEKTOBY M3J1araloTCsl BBIOpaHHBIE CIIOCOOBI
3alUTHl 3JaHUA WU COOPYKEHHM OT HEMOCPENCTBEHHOIO KOHTaKTa C KaHAaJOM MOJIHHH,
BTOPUYHBIX MPOSIBJICHUH MOJHUM W 3aHOCOB BBICOKMX IOTCHIMAJIOB Ye€pe3 HAa3eMHbIE H
MO/I3€MHbIE METAJUINYECKUE KOMMYHUKALIUH.
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OOBeKThl, NOCTpOEHHBIE (IPOCKTHUPYEMBIE) 10 OJHOMY M TOMY K€ THUIIOBOMY WJIM IOBTOPHO
MPUMEHSIEMOMY MPOEKTY, UMEIOLIIE EAUHbIE CTPOUTENIbHbBIE XapaKTEPUCTHKU U TEOMETPUUECKUE
pa3Mepsl U OJWHAKOBOE YCTPOICTBO MOJIHME3AIIMTHI, MOT'YT MMETh OAHY OOIIyl0 cXemMy u
pacyer 30H 3alIUThl MOJHHEOTBOAOB. [lepedeHp 3THX 3amMIIaeMbiXx 0OBEKTOB MPUBOJUTCS Ha
CXeMe 30HBI 3alUThl OJHOTO U3 COOPYKECHUM.

[Ipu mnpoBepke HAaAEKHOCTH 3alIUTHl C HCIOJB30BAaHUEM MPOTPAMMHOTO OOecredeHus,
MPUBOJATCS JAaHHBIC KOMIIBIOTEPHBIX PAacyeTOB B BHAE CBOJKH IPOEKTHBIX BapHaHTOB U
(dopmupyetcs 3akiroucHre 00 X 3Q(HEKTUBHOCTH.

[Ipu pazpaboTke TEXHMYECKON MOOKyMEHTalMH HE0OXOOUMO MAaKCHMMAaIbHO HCIIOJIb30BaTh
TUIIOBBIE KOHCTPYKLUU MOJIHUEOTBOJOB M 3a3eMJIMTENICH W THUIOBbIE pabO4Yhe UYEpPTEXHU IO
MOJIHHE3AIIUTE, pa3pab0oTaHHbIE COOTBETCTBYIOIMMU MPOEKTHBIMUA OPTaHU3ALUSIMH.

[Ipu oTcyrcTBUM BO3MOXKHOCTH MPUMEHEHHSI TUIIOBBIX KOHCTPYKLUUN YCTPOMCTB MOJTHAE3AIIUTHI
MOTYT pa3pabaTeiBaThcs paboyme YEepTeKW OTAETBHBIX DJIEMEHTOB: (DYHIAMEHTOB, OTIOD,
MOJIHUEIIPHUEMHUKOB, TOKOOTBOJOB, 3a3EMJIUTEIICH.

Jis yMmeHblieHdss oObeMa TEXHUYECKOW MAOKYMEHTAMd M YICLICBIECHUS CTPOUTEIbCTBA
PEKOMEHAYeTCS COBMEIIATh MPOEKTHl MOJHHUE3ALIUTBHl C paboYMMH yepTexamMu Ha oOrmie
CTpOUTENbHBIE PabOThl M PabOThl MO MOHTAXY CAHTEXHUYECKOTO M 3JIEKTPOTEXHHUYECKOTO
000pyIOBaHUS C LEJbI0 UCTIOJIb30BAHUS JIs1 MOJHHE3AIIUTHl CAHTEXHUYECKUX KOMMYHUKALNN U
3a3EMJIUTENCH 3JIEKTPOTEXHUUECKUX YCTPOUCTB.

2. NopsaoK NnpMeMKn YCTPOUCTB MOJTHUE3aWwmMThl B IKCnyaTaumio
Monaue3anmTHRIE YCTPOHUCTBA OOBEKTOB, 3aKOHYEHHBIX CTPOUTENHCTBOM (PEKOHCTPYKITHEH),
MPUHAMAFOTCS B 3KCIUTyaTaIMio pabodeil KOMUCCUEH U MEPETA0OTCS B KCILUTYaTaIUIO 3aKa3qUKy
JI0 Hadaja MOHTa)Xa TEXHOJIOTMYECKOTO OOOpYAOBaHWS, 3aB0O3a W 3arpy3kd B 37aHUS U
COOPYKEHHS 000PYAOBaHUS U [IEHHOTO UMYIIECTBA.

[Ipuemka MOSHUE3AMUTHBIX YCTPONCTB HA NEUCTBYIOIMUX OOBEKTAaX OCYIIECTBIACTCS aKTOM
pabodeit KOMHCCHH.
CocraB paboueii KOMHUCCHU OMPEAEISICTCS 3aKa3dlKOM, B COCTaB pabodeil KOMHCCHH OOBIYHO
BKJTFOYAIOTCS TTPEACTABUTEIH:

JIUI1a, OTBETCTBEHHOTO 32 AJIEKTPOXO3SHCTBO;

MOJPSTHOM OpTaHU3ALIY;

CITyXOBI TTOXKAPHOU WHCIISKITHH.
Paboueit komuccun NpeabsBIAIOTCA CIACAYIOMINE JOKYMEHTBI:

YTBEPXKIACHHBIC MPOCKTHI YCTPOUCTBA MOTHUE3AIUTHI;

aKTBl Ha CKPHITBIC PabOTHI (M0 YCTPOMCTBY M MOHTaXy 3a3€MIMTENICH W TOKOOTBOJOB
HEAOCTYIHBIX AJI1 OCMOTPa);

aKTHl WCIBITAaHUN YCTPONCTB MOJIHHE3AIUTHI W 3AIMUTHl OT BTOPUYHBIX MPOSIBICHUMA
MOJIHUM W 3aHOCa BBICOKHX MMOTEHIIMAJIOB Yepe3 HA3eMHBIE W TOA3EMHBIC METAUIMYCCKUE
KOMMYHUKAIIMU (JIaHHBICE O COMPOTHBICHUMA BCEX 3a3eMJMTENICH, PE3yIbTaThl OCMOTpa M
MPOBEPKH PabOT IO MOHTAXKY MOJTHHCTIPHEMHHUKOB, TOKOOTBOIOB, 3a3EMJIUTENICH, 3JIEMEHTOB UX
KpPEIUICHUS, HAJIC)KHOCTU JIJICKTPUYECKUX COCITUHEHUH MEXKIY TOKOBEIYIIUMH JJIEMEHTAMH M
ap.).
Pabogass komuccHsi TIPOW3BOAUT TIOJHYIO MPOBEPKY M OCMOTP BBITIOJIHEHHBIX CTPOUTEIHHO-
MOHTaXXHBIX PabOT MO MOHTaXXy MOJHHE3AIUTHBIX YCTPOICTB.
[IpuemMka MOJHHE3ANUTHBIX YCTPOWCTB BHOBH CTPOSIIUXCS OOBEKTOB O(OPMIISIOTCS aKTaMu
MIPUEMKH 00OPYIOBaHMS IS YCTPOHUCTB MOJTHHE3AIIHTHI.
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Ilocne mpmeMKM B DJKCIUIyaTallHK0 YCTPOWCTB MOJHHUE3AIIUTHI COCTABIIIOTCSA IAcCOpTa
MOJTHUE3AMUTHBIX YCTPOMCTB W MACHOPTa 3a3EMIIUTENEH yCTPONCTB MOJHUE3AIUTEI, KOTOPBIE
XPaHITCS y OTBETCTBEHHOTO 32 JICKTPOXO3SICTBO.

AKTH, YTBEPKACHHBIC PYKOBOAUTEIEM OpraHusan, BMECTC C MPEACTABJICHHBIMHU aKTaMHW Ha
CKPBITBIC pa6OTBI U IIPOTOKOJIBI I/ISMepeHI/Iﬁ BKJIIOYAOTCA B MaclopT MOJHUC3AMHUTHBIX
YCTPOMCTB.

3. dkcnnyaTtaumsa yCTPOMCTB MOJIHME3aLLUThbI
YcTpoiicTBa MOJHME3AIIUTHl 3JAaHUH, COOPYKCHHMM W HAPYKHBIX YCTAaHOBOK OOBEKTOB
JKCIUTYyaTUPYIOTCSI B COOTBETCTBMM ¢ lIpaBunmamMm  TEXHWYECKOW  DKCILTyaTalluu
3JIEKTPOYCTAHOBOK MOTpeOUTENeH U yKazaHUAMH JaHHOU MHCTpykunu. 3agadei sKCIuTyaTaluu
YCTPONCTB MOJIHHE3AILIUTHl OOBEKTOB SIBISIETCS MOAJEP)KAHUE MX B COCTOSTHUM HEOOXOIUMOM
HCIIPaBHOCTHU U HAJIEKHOCTH.
[lIratTHOe W BHeouyepenHOE OOCTY)KMBAHHE YCTPOMCTB MOJIHME3AUIUTHI OCYLIECTBIIETCS IO
nporpaMMe OOCTY>KHBAaHHSA, COCTABISIEMOM OKCIIEPTOM IO YCTPOMCTBAM MOJIHUE3AIINTHI,
MIPEACTAaBUTENEM TPOCKTHOW OpPTaHM3AIMU W YTBEPKIAEMOM TEXHHYECKHUM PYKOBOJIUTEIEM
OpraHU3aIyH.
His oOecrieueHnss MOCTOSTHHOM HaAEKHOCTH PabOTBl YCTPOMCTB MOJIHUE3ALIUTHI €KEroJHO
mepes; HayvajloM TpPO30BOTO CE30HA IIPOM3BOAATCS IPOBEPKA W OCMOTpP BCEX YCTPOMCTB
MOJTHUE3AIUTHI.
[IpoBepkn HpOBOAATCS TAKXKE IOCIE YCTAHOBKH CHCTEMBI MOJHME3AIUTHI, MTOCIE BHECEHUS
KaKUX-1100 U3MEHEHHUH B CHUCTEMY MOJIHUE3ALIUTHI, TIOCTIE JI00BIX MOBPEXICHUHN 3aIUIAEMOTO
oObekra. Kaxxnas mpoBepka NpoBOAUTCS B COOTBETCTBUH C paboyeil MporpaMmMoil.
Jis mpoBeneHUsT TPOBEPKH cOCTOAHHMS M3Y pykoOBOAMTENIEM OpPraHU3alMU yKa3bIBAETCS
MPUYMHA TPOBEPKHU U OPTaHU3YIOTCS:

KOMHUCCHS TIO TpOBeACHUIO mpoBepkn M3Y ¢  ykazanueMm (yHKIMOHAIHHBIX
00s13aHHOCTEH YIEHOB KOMUCCHH IO 00CIIeT0BAaHUIO MOJTHUE3AIINTHI;

pabodasi rpynia mo IpoBESHUI0 HEOOXOMMBIX U3MEPECHUN;

YKa3bIBAIOTCS CPOKHU MIPOBENECHUS POBEPKH.

Bo Bpemst ocMOTpa 1 MOBEPKH YCTPONCTB MOJTHUE3AINATE PEKOMEHAYETCS:

MPOBEPUTh  BHU3YyaJbHBIM  OCMOTPOM (C  TMOMOMLIBIO  OWHOKJIS)  LEJIOCTHOCTh
MOJIHUETIPUEMHUKOB U TOKOOTBOJIOB, HAIE)KHOCTh UX COEAMHEHNS M KPETUICHUS K MadTaM;
BBISIBUTH 3JIEMEHTBI YCTPOWCTB MOJHHE3AIIMTHI, TPeOyOIe 3aMEeHbl WIM PEMOHTA BCIIEACTBHE
HApYIIEHUS HX MEXaHUYECKOM MPOYHOCTH;

ONPENECTNTh CTENEHb pa3pyIICHUs KOPPO3WEH OTAEIBHBIX DJJIEMEHTOB YCTPOMNCTB
MOJIHUE3AIUTEI, NPHUHITH MEPbl MO AHTHUKOPPO3MOHHOW 3alUTE W YCUJICHHIO DJIEMEHTOB,
MTOBPEXKICHHBIX KOPPO3UEH;

MIPOBEPUTH HAEKHOCTD DIEKTPUUECKUX COCIUHEHUN MEXAY TOKOBEAY-IIMMH YaCTIMHU
BCEX DJIEMEHTOB YCTPOWCTB MOJIHUE3AINTHI;

MPOBEPUTH COOTBETCTBUE YCTPOMCTB MOJIHUE3ALIUTHI HA3HAYEHUIO OOBEKTOB U B ClIydae
HAJIMYHUS CTPOUTENBHBIX WM TEXHOJOTMYECKHX W3MEHEHUH 3a MPEAIIECTBYIOIUN IEPHOL
HAMETHUTH MEPOIIPHUATHUS 110 MOJECPHU3ANMHI U PEKOHCTPYKIIUN MOJHHUE3AIIUTEI B COOTBETCTBUU C
TpeboBaHusIMU Hactosimend UHcTpykmny;

YTOUHHUTH WCHOJHUTEIBHYIO CXEMY YCTPOWCTB MOJHHUE3AMUTHI W ONPEACITUTH IYTH
pacTekaHus TOKa MOJHHUH 10 €€ dJEMEHTaM IpH paspsaae MOJHUM METOJIOM UMHUTALMU pas3psna
MOJIHUM B MOJHHUENPHEMHUK C MOMOIIBIO CHEMUATH3UPOBAHHOTO U3MEPUTEIBHOTO KOMILIEKCA,
MOAKIIOYEHHOTO MEXY MOJHAECIIPUEMUANKOM H YAAJIIEHHBIM TOKOBBIM 3JIEKTPOJIOM;

Martepuan B3sT U3 CBOOOIHBIX UICTOUHUKOB. Bee manHbie opurmHana coxpaneHsl. bosbIioe
KOJIMUECTBO PA3IMYHOM 3JIEKTPOTEXHUUECKON IUTEPATYPHI HA caiiTe «DIEKTpOHHAs
3JIEKTpOTEXHUYUECKas OubmoTekay - http://electrolibrary.info



http://electrolibrary.info

MHCTPYKUMS [0 YCTPOMCTBY MOJIHME3AWMTH 3OAHMIA, COOPYXEHMM M NPOMHIUIEHHEX kKoMMyHukrauwmi. CO-153-34.21.122—2003

MU3MEPUThH 3HAUYCHUE CONPOTHUBIICHUS PACTEKAHUIO MUMITYIbCHOTO TOKAa METOAOM «amIepMerpa-
BOJIBTMETPAa» C MOMOIIBIO CHEUATU3NPOBAHHOTO H3MEPUTEIBHOTO KOMILIEKCA;

W3MEPUTh 3HAUYCHHUSA HMIYJIbCHBIX MEPEHANPSHKEHUN B CETSX JJICKTPOCHAOXKEHHS MPHU
yaape MOJIHUH, paclpeAesiCHUs TOTEHIUAIOB [0 METANIOKOHCTPYKLUHAM U CUCTEME 3a3EMJICHUS
30aHWA ~ METOJOM HMHUTAUM{A  yJapa MOJHMM B  MOJHHENPUEMHHUK C  MOMOLIBIO
CHEMATU3UPOBAHHOTO U3MEPUTEIBHOTO KOMILIEKCA;

W3MEPUTh 3HAYCHHE JJIEKTPOMArHUTHBIX IIOJEH B OKPECTHOCTH PACHOJIOXKCHHS
YCTPOHCTBA MOJIHME3AIIUTHl METOIOM HMUTALUHM yAapa MOJHUH B MOJHHUEIPUEMHHUK C
MTOMOILBIO CIIEUHUATbHBIX aHTCHH;

MPOBEPUTH HAIMYHE HEOOXOANMON JOKYMEHTALUN HA YCTPONUCTBA MOJHHUE3AIIUTHL.
[lepnoguueckoMy KOHTPOJIIO CO BCKPBITHEM B TeueHue 6 ser (ais oO0bekrtoB | kareropuu)
MO/IBEPTatoTCs BCE NCKYCCTBEHHBIE 3a36MJIMTEINN, TOKOOTBOBI M MECTA UX IPUCOCANHEHNUHN, TIPH
3TOM €XerogHo npous3Boautcsa mposepka n0 20 % wux obmero kommyectsa. llopaskeHHBIE
KOppO3HEeH 3a3eMJIMTENN U TOKOOTBOJBI MIPU YMEHBIICHUH UX IJIOMIAAN MONEPEYHOr0 CEUCHUS
6onee yem Ha 25 % AOKHBI OBITH 3aMEHEHBI HOBBIMH.

BreouepeaHsie 0OCMOTPBI YCTPOWCTB MOJHUE3ALIUTHI CIAEIYET MPOU3BOANUTD MOCIE CTUXUHHBIX
OenctBuil (yparaHHOTO BETpa, HABOJHEHHS, 3EMJICTPACEHUS, MOXKapa) U I'PO3 Ype3BbIYAHHON
WHTEHCUBHOCTH.

Baeouepennsie 3amephl COMPOTUBJICHHUA 3a3€MJICHHSI YCTPOMCTB MOJHHE3AIIUTHI CIEAYET
MPOU3BOJUTH MOCJIE BBIIIOJHEHHS BCEX PEMOHTHBIX pa0dOoT KakKk Ha YCTPONUCTBAX MOJHHUE3AIIUTHI,
TaK M Ha CaMHX 3alIMIIAeMbIX 00bEKTaX U BOJIM3HU HUX.

Pesympratel mpoBEepoK OGOPMIIIOTCS aKTaMu, 3aHOCATCS B TAcHopTa H JKypHalI ydera
COCTOSIHUSI YCTPOWCTB MOJIHUE3aUThl. Ha OCHOBaHMHM MOJTydEHHBIX JaHHBIX COCTABISETCS TIAH
peMOHTa M YyCTpaHeHHs JAe(EeKTOB YCTPOMCTB MOJHHE3AIIUTHI, OOHAPYKEHHBIX BO BpeMs
OCMOTPOB U IPOBEPOK.

3eMnsHBIE Ppa0OTHI Yy 3alIUIAEMBIX 3MaHUA W COOPYXKEHHUH OOBEKTOB, YCTPOUMCTB
MOJIHME3AIIUThl, a TaKkXe BOJM3M HUX TNPOU3BOAATCA C pa3pelieHUs] IKCIUTYyaTHPYIOIen
OpraHu3aly, KOTOpas BBIAEISET OTBETCTBEHHBIX JIML, HAONIOAAIOIIMX 334 COXPaHHOCTHIO
YCTPOKCTB MOJIHUE3AIIUTHIL.

He pomyckaercss BO BpeMsi Tpo3bl MPOU3BOAUTH BCe BUABI pabOT Ha yCTPOHCTBaxX
MOJIHHE3AIIUTHI U BOJIM3U HUX.
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